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Beryn

BusiBneHHs1 Kpamumx cOpTiB 1 TiOpUIIB CUTBCHKOTOCHIOAAPCHKUX BHIIIB 32 TEXHOJOTIED
BUPOOHUIITBA, MPOAYKTUBHICTIO 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 € HAMBAXIMBIIIMMH 3aBJAHHSAMH JI€P)KaBHOI EKCIIEPTHU3U
COPTIB POCIIHH.

JlocnmimkeHHsT 3 BHBUEHHS TEXHOJIOTIYHHMX SKOCTEH 3€pHA COPTIB IIICHWIN, XUTA 1
TPHUTHKAJIC, TEXHOJIOTIYHUX 1 CTIOKHMBYUX SKOCTEH KPYIT STHUX Ta 36pHOO000BUX BUIIB MPOBOISTH
y abopaTtopisx YKpaiHCBKOTO iHCTHTYTY €KCIIEPTH3HM COPTIB pociuH (1aii — [HCTUTYT). AHami3u
BUKOHYIOTh 33 €IMHUMHU YUHHHUMHM METOJUKaMU Ha OJHOTUITHOMY OOJIaHAHHI, 110 3a0e3nedye
JOTPUMAaHHs MPUHLHUIY €IMHOT BIIMIHHOCTI OJHOTO COPTY BiJ 1HIIOTO — OCHOBHOTO KPHUTEPIIO
HAyKOBO-TEXHIYHOT €KCIIEPTU3U COPTIB POCIIHH.

Jna npaBuibHOT Ta 00’ €KTUBHOI TEXHOJOTIYHOI OLIHKHM 32 €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,
3apaXeHHs aMOapHUMH IIKigHUKaMu. KoxHa mpoba Mae CympoBOKYBATHCS BHYTPIIIHBOIO i
30BHIIIHBOI) €TUKETKAMH.

3a BigOupaHHs i Bl,Z[HpaBJ'IeHHSI npo0 A OIIHKH TEXHOJIOTIYHUX SKOCTEH CIIeIialliCTH
3aKJIQIiB €KCIEePTH3H 1 HAyKOBO-IOCHIIHUX 3aKiaiiB (OCTaHHI 3a IMepefadi HOBOTO COPTY Ha
Jep>KaBHY €KCIIEPTU3Y) KEPYIOThCS TaK0K MeTOIMKOI0 MpoBeIeHHS KBali(iKaiiifHOT (TEXHIYHOT)
eKCIIEPTHU3H COPTIB POCIUH Ha MpuaaTHicTh A0 nommpeHHs B Ykpaini (IICIT). 3aranpna yactuna
(2011) (mani — 3aranpHa YaCTHHA METOIUKH).

VY nepuiii yacTuHI 1i€i METOIUKHU INPEJCTABICHO METOIM TEXHOJOTIYHOI OLIHKH 3epHa
pi3HKX OOTaHIYHUX BUIB 1 IPOAYKTIB oro nepepodku. Y maboparopisx [HCTUTYTY nepeBipsSIOTH
BIJIOBIIHICT, HAJICIaHOT NPoOM BKa3aHOMY THIYy 3€pHA, BU3HAYAIOTh CKIOMOIIOHICTD,
TBEPI03EPHICTh, BOJIOTICTh, YMICT OijKa Ta KJICHKOBWHH, SIKICTh KJICWKOBHHH, (DI3MUHI SIKOCTI
tictra Ha ¢apuHorpadi i ampBeorpadi, cTaH BYIJICBOAHO-aMIIA3HOTO KOMIUICKCY Ha TpHJIaji
«Falling Number», 6oporiHoMenbHi AKOCTI TJaOOPaTOPHOIo MOMENTy Ta XJIi0omnekapChKi SKOCTI 3a
pe3ynbTraTamMmu mpoOHOT 1a00paTOPHOT BUITIYKH JUIs MIIEHHII M’ SIKOT, )KUTA 1 TPUTHKAJIE.

O1iHIOIOTh TaKOX MAaKapoOHHI SKOCTI TBepJOoi MIIEHMI 32 CeIUMEHTAI€0, (I3UYHUMU
BJIACTUBOCTSIMH TicTa Ha ¢(apuHorpadi, KOJIbOpPOM KPYHNKH Ta TFOTOBMX MAaKapoOHIB, BTpaTaMH
Cyxoi pe4OBUHHU 32 BapiHHS.

OCHOBHI METOAM OIIHKH TEXHOJIOTIYHHX SKOCTEH, AKI BHUKJIAIEHO B I[IH METOMMII,
BIIPOJIOBX 0araTboX POKiIB 3aCTOCOBYIOTH Y JIaboparopisix [HCTUTYTY /71sl 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 aHAJI3iB 1 BU3HAYCHHS XIMIYHHMX TOKA3HUKIB SIKOCTI POCIUHHOI
npoaykIii. BopoBamkeHHss HOBOTO 00J1aiHAHHS J03BOJIUIIO MiABHIIUTH MPOAYKTUBHICTB Ipaili B
nabopaTopisiXx, 3MEHIIMTH Macy HaBa)XOK aHATI30BaHWX MpPoO, 30UIBIIUTH TOYHICTH JOCHIAIB
METOAOM aHami3y JABOX MNapaieiabHuXx Mnpod. Ilpu 1poMy HpPHUHIUIOBI CXEMH 1 TEXHOJOTISA
3aJIMIIIINCH 0e3 3MiH.



Yactuna 1. TexHosoriyHa oniHKa poCJUHHULBKOL MPOAYKIil
COPTIB CIJIbCHbKOTOCNOAAPCHKUX BUIIB

1.1 AnaJi3 3epHOBHX BU/IIB

[TigroToBka 3epHa 10 aHai3y mepeadadae OYMINCHHS MPOOH BiJ CMITTEBOI JOMIIIKU Ha
nabopaTopHOMy 3epHoouHIyBaibHOMY mpwiaai «Labofiksy (pipma «Brabender», Himeuunna),
«Petkus» (Himeuunna) abo iHmomMy o0s1aiHaHHI, MPUIATHOMY JJIs i€l meTu (puc. 1).

3  oummeHoro 3epHa  OepyTh
HaBaXXKW JJ1s1 mpoBeneHHs aHamizy (100 r),
BU3HAaueHHs BMicty Oinka (50 r), crany
HOro BYIJIEBOJHO-aMIJIA3HOTO KOMILICKCY
3a  umcmom mamimes  (300r) i s
naboparopnoro nomeny (2000 r).

Xin  anamizy. Amnamz  3epHa
3IIACHIOIOTh 32 OCHOBHHMMH ITOKa3HHKaMH,
IO BU3HAYAIOTh COPTOBY HAJIEKHICTH Ta
MPUIATHICTh TPOOM I TEXHOJIOTIYHOT
OLIIHKHU COPTY.

BusnauatoTh: TUOBUI CKIIaJ 3€pHA,
3amax, 3apakeHICTh LIKIAHUKAMH, 3€pPHOBY
JIOMIIIIKY, CKJIOTIOIOHICTh, BOJIOTICTb.

B 3akmamax excrnepTH3H  Macy,
HaTypy 3€pHa BHM3HA4alOTh BIANOBIAHO 10
Bumor ['OCT 10840-64, macy 1000 3epen —
3a I'oCT 10842-89. Pesynbratu
3a3HAa4Yal0Th Ha CYNPOBIJHUX 30BHIIIHIX Ta
BHYTPIIIHIX €TUKETKaX, SKHUMU MapKYyIOTh

Puc. 1. JIaGopaTopHuii 3¢pHOOUMINYBANBLHUA ey 3 3epPHOM, WO HAACHIAKTb [0
npuiIan naboparopii.

VYMICT CMITTEBOI 1 36pHOBOI JOMIIIIOK, a caMe: MPOPOCIUX, HEJOCTUIIINX, MOPO300IHHUX,
YIIKO/PKEHUX KJIOTIOM IIKIJJTMBOI0 YEPENaliKOl, a TAKOX YPAKEHHX CAXKKOK (3a0pyaHeHHX,
CHHBOTY3HHX) 3€peH Ta PIKKIB, BH3HAYalOTh y HaBaxii 3epHa S50 r. 3apakeHiCTh 3epHa
aMOapHUMU IIKiTHUKAMHA HEJIOMyCTUMA. 3amax 3epHa BH3HAYAIOTh OPTAHOJENTUYHO: 3EPHO
MOBUHHO OyTH 0€3 CTOPOHHBOTO 3amaxy.

Jlo mpopocnux HajexaThb 3epHa 3 KOPIHISIMH a00 MapoCTKaMu, 10 BHHMIUIA 33 MEXi
000JI0HKH, 200 3epHA 3 YTPAUYCHUMHU KOPIHIIMH Ta MapOCTKaMH, 1e(pOPMOBaHi, 3 SBHO 3MIHEHUM
3a0apBiIeHHSAM OOOJIOHKM BHACIHIZOK MpOpocTaHHs. BimiOpani mpopocni 3epHa 3BaXylOTh 1
BU3HAYAIOTh IX YMICT Y HaBaXIli y BiICOTKax 3 TouyHicTio 10 0,1.

CUHBOTY3HUMH Ha3WMBAIOTh 3€pHA IIICHHUII, B SKUX 3a0pYAHEHI COpPaMU CAXKH TiJIbKU
Oopiaku, 3a0pyaHEeHUME (MapaHUMH) — 3epHA, B SIKMX 3a0pyIHEHA CTIIOpaMH HE TiJIbKH OOpiaKa, a
i yacTMHa MOBepXHI Ta Oopo3eHka. CHHBOTY3HI Ta MapaHi 3epHa 00 €IHYIOTH TiJ CHUIBHOIO
HA3BOIO «CAXKOBi». HasiBHICTh CaKKOBHUX 3€PEH, a TAKOXK PIXKKIB Ta IHIIMX IIKIJTMBUX JTOMIIIOK
y po6ax 3epHa He JIOIyCKAEThCS.

Mopo300iiiHi 3epHa BU3HAYAIOTH 32 CTHCHYTOIO, 3MOPIIEHOI0, 31 3MIHEHUM 3a0apBICHHIM
NoBepXHi 3epHiBKOIO. [Ipy IbOMy HEOOXiTHO BKa3aTH KIIIMAaTHYHY 30HY BUPOIIYBaHHSI.

[MomrkomKeHHs 3epHa KIJIOMOM HIKITTMBOIO YEPEMalIKO0 BU3HAYAIOTh y MPO0ax MIIEHHII],
sIKa BUPOIIyBaJIaCh Y 30HaX HOTO MOMIMPEHHSI.

3a 30BHINIHIM BHIIISZOM DPO3PI3HSAIOTH TPH O3HAKHU IOIIKOKEHOCTI 3€pHAa KJIOIOM
K1 ITTUBOIO YEPETAIIKOIO:

— HasBHICTh Ha TIOBEPXHI 3€pHA CIIMIB BiJl YKOJIB, III0 MAlOTh BUTJISA TEMHHX KpaIloK,
HABKOJIO SIKHX YTBOPIOETHCS PI3KO OKPECIEHA CBITJIO-’)KOBTA IUISIMA OKPYIJIOl UM HENPAaBUIBHOT
hopmm;

— HasSBHICTh Ha TIOBEPXHI 3€pHA TakKol X IUIAIMH, B MeXKaxX SKOi € BIABJICHOCTI abo
3MOPIIKH 0€3 CIIiTy BiJl yKOITY;




— HasBHICTh Ha MOBEPXHI 3epHa MOPYY 13 3apOJIKOM TaKoi K IJIsIMU Oe3 BIaBlIeHOCTEH abo
3MOPILOK 0€3 CIiAY BiJ YKOIY.

B ycix Bumamkax KOHCHCTEHINS 3€pHa Mij IUIAMOI0 IMyXKa Ta OOpoImHHCcTa. 3epHa
MIICHUL 3 KOBTUMHU IUISIMAMH HE TIOPYY 13 3apOJKOM, 0e3 CIiJiB BiJl YKOJY, BIaBJICHOCTEH abo
3MOPIIEHb B MEXaX IUX TUIAM 3a aHalli3y He BIAHOCATH J0 3€pEH, IO MAIOTh 30BHIIIHI O3HAKH
MOUIKO/HKEHB KJIOTIOM IIKIJTUBOIO YePEaIIKO0.

Jlnst BCTaHOBIIEHHS KUTBKOCTI 3€PEeH, MOIIKOKEHHUX KIIOMOM HIKIJTMBOIO YEPETaIKoo 3
HaBaxku 50 T, 3BUTBHEHOI BiJl IOMIIIIOK, BiIOMparoTh HaBaKKy 10 T minux 3epeH. 3 1i€l HaBaKKH
BUUISFOTH TTOIIKO/KEHI 3epHa, OTJISAIAI0YH iX 3 00Ky OOPO3CHKH Ta CITUHKH.

ITomkomkeHi 3epHa 3BaXyrOTh 3 To4HICTIO M0 0,01 r HAa TEeXHIYHMX Barax; iX yMICT
BHPAXKaIOTh Y BIJICOTKAX J0 B3STOI HABAXKHU 3 TOUHICTIO /10 0,1. BuzHaueHHs 3A1ICHIOIOTH y TBOX
napajieIbHUX HaBaXKKax.

TunoBuii ckian mmeHdl (KUIBKICTh M’SKOi 1 TBEpAOi, YEepBOHO3EpHOI Ta Oi103epHOT)
BH3HAYAIOTh METOJOM pYy4YHOro mepeOupanHs HaBaxku 20T 3epHa. Y MIICHHI M SKOT
(Triticum aestivum L.) BepxHiii, MPOTHIICKHUN 3apOAKY KiHEIlb 3epHIBKH, BKPUTHI BOJOCKAMH,
IO YTBOPIOIOTH OOpIAKYy, JIETKO TIOMITUTH HEO30pOEHMM OKOM. Y TIIEHHLI TBEPIOi
(Triticum durum Desf.) Gopinka 3epHa a6o 30BCiM BificyTHs, a00 HACTLIBLKU CIa0KO BHpaXkeHa,
0 HEO030pPOEHOMY OKY 3€pHO 3Ha€ThCS 30BCIM TM030aBIECHHM BOJIOCKIB. 3a (opmoro 3epHO
HIIEHUII M K01, Ha BIAMIHY BiJl TBEp0i, KOPOTKE Ta OKpYyIJye. 3epHO MIIEHUIl TBep1oi 3a3BUYail
BUJIOBXKEHE, KyTacTo-peOpucte, Mae 3a0apBiIEHHS BiJ] CBITJIO- 10 TEMHO-OYPIITHHOBOIO. 3€pHO
MIIEHHII M SKOT 4epBOHO3EPHOI Ta O17103epHOI PO3PI3HSIIOTH 3a 3a0apBICHHAM. 3€pHO 3 HESICHO
BUPXCHUM 3a0apBJICHHSAM CIeNiaJbHO 00poOIsIOTh 5 % pO3YyMHOM inkoro Hatpito (5T igkoro
HaTpito Ha 100 mu Boam). Yci 3epHa 3 HESACHO BHPAXKCHHM 3a0apBJICHHAM ITiJPaXOBYIOThH 1
3BaXKyt0Th. [I0TiM KIamyTh iX Y CKIISIHKY 1 3aJIMBAlOTh PO3UYMHOM IIKOTO HATPIIO Tak, o0 3epHa
koM mepeOyBanu y posuuHi. Yepe3 15 xB. mmmeHuns Oio3epHa HaOyBae YiTKOTO CBITIIO-
KpEMOBOTO 3a0apBJICHHS, YEpPBOHO3EpHa — 4YEepBOHO-Oyporo. Jlomyckaerbcs oOpoOka 3epHa
KU SITIHHAM Y BoJii. J{71st bOTO BC1 BUJIUIEHI 3€pHA 3 HESICHO BUPAXKEHNUM 3a0apBJICHHAM KIaIyTh
y XIMIYHY CKJISTHKY a00 ¢aphopoBy Haliky 3 OKpOIOM Yy KUIBKOCTI TPOXH OlIbIle, HIXK HOTPIOHO
JUISL TIOBHOTO 3aHYPEHHS 3epHa, 1 KHIl SATSATh HpoTsaroM 20 XB., y pe3ysbTaTi YOro MIICHUIIS
01/103epHa 3aJIMIIAE€THCS CBITIIO, a YepBOHO3epHa Oypie. Buaineni 3epHa m’skoi abo TBepaoi,
YepBOHO3EPHOT UM O17103€pHOI MIICHHUIII 3BaXKYIOTh 1 1X BMICT BUPQKAIOTh Y BIJICOTKAX JIO B3STOI
HaBaxku (20 r).

Ilpuxnao. 3 20 T HaBaXKM MIICHWII YEPBOHO3EPHOI BHINEHO 17 3epeH MIIeHUI
Oi103epHoi, Maca skux ctaHoBHTH 0,58 r 1 10 3epeH 3 HESICHO BUPaKCHUM 3a0apBJICHHIM, Maca
skux 0,31 r. ITicns oOpoOku yrom abo Kumm’ATiHHAM Yy Boai 10 3epeH 3 HEsICHO BHPaKCHUM
3a0apBieHHAM 7 13 HUX HaOyJu CBITJIO-KpEMOBOTO 3a0apBIIEHHS, pemTa 3 — uepBOHO-Oyporo.
Macy 7 3epen nmeHutli 6i103epHOT (x) BU3HAYAIOTH 32 MPOTIOPIII€I0:

maca 10 3epern — 0,31 r

Maca 7 3epeH — x

0,31x7
X=—
10
3aranpHa Maca mmieHuIll Oino3epHoi mopiBHioe 0,58 + 0,22 = 0,8 1, mo y BijcoTKax
0,8x100
ckiagae: ——— =4 %.
20

Hopwmu BigxuiieHHs 3a KOHTPOJIBHUX aHAJi31B TUTIOBOTO CKJIaAy MIICHUII HACTYITHI;

2 % — 3a BMICTY B MIIEHUII OCHOBHOTO THITY JOMIIIOK MIICHHMII iHIIHMX THITiB 10 10 %;

3 % — 3a BMicTy HOMIMIOK mieHwui iHmmx TamB 10-15 %);

5 % — 3a BMICTY JOMINIOK MIIEHUII iHIUX TUMIB > 15 %.

3aranpHy CKJIONOAIOHICTh 3€pHA BU3HAYAIOTh y HABAXKII 3€pHIBOK MIIEHHUIN Macoio 50 T,
3BUIBHEHOI BiJl CMITTEBOI Ta 3€pHOBOI AOMIMIOK. [li MOKa3HWKOM 3arajabHOI CKJIOMOIOHOCTI
PO3YMIIOTh CyMYy IOBHICTIO CKJIOMOJIOHHX 1 ITOJIOBUHM YacCTKOBO CKJIOMOMIOHHMX 3€peH. AHami3
3A1MCHIOIOTH 3a AOMOMOTOI0 Jiad)aHockora abo 3a pe3yabTaTaMu OTJIsAY 3pi3iB 3epeH.

3a BUKOpUCTaHHS Jiad)aHOCKOMa Ha KaceTi MPWIaAy PO3TAlIOBYIOTh HAaBAXKy 3€pHA 1,
3AIMCHIOIYM KPYTOBi PyXHW KaceTh Y TOPH3OHTAIBHIM IUIOIMIMHI, JOCATAIOTh 3allOBHEHHS BCIX
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100 xoMipOK pemIiTKM IUTUMH 3epHaMu (0 OJHOMY B KOXHiM komipii). Hammmmok 3epen
00EepekKHO 3CHIAIOTh, 3JIeTKa HAXWISIOYH KaCeTy, MICJIS 4Oro il BCTaBJISAIOTH Y MPOPI3 MpUiIady i
BMUKAIOTh JPKEPEJIO CBITJIA. 3a IOMOMOTOK0 PYYKH YIPABIIIHHS KaceTy BCTAHOBIIOIOThH Y KOPITyCl
Tak, o0 y moui 30py OyB NEepUINi psii KOMIPOK 13 3epHOM. JIIYMIIBHUK HAJIAIITOBYIOTH 00€pTOM
PYYKH CKHJAHHS BIIJIIKY Tak, 00 Ha BepxHbOMY Tabmo Oynu nudppu 00, a Ha HIWKHBOMY — 50.
[Ticst BCTAaHOBJICHHS JIIYMILHUKA TIEPETIISIAI0TE KPi3h OKYJISAp AiadaHOCKOMa TIEPIIHA psifl 3€PEeH,
MiApaxOBYIOTh KUIBKICTh TIOBHICTIO CKJIOMOMIOHUX 1 OopomHucTHX. [Ipn mpomMy 10 TOBHICTIO
CKIIOTIOAIOHUX BIJHOCATH 3€pHA, IO MPOCBIYYIOTHCS, a JO OOpPONTHUCTHX — Ti, IO HE
MPOCBIYYIOTBCA. 3epHa 3 YaCTKOBO TMPOCBIYyBaHMM a00 YacTKOBO HEMPOCBIYYBaHUM
€HI0CTIEPMOM BiAHOCSTH JI0 YACTKOBO CKJIOMOAIOHUX 1 HE MAPaXOBYIOTh.

OO0epTOM pYy4YKH 3a TOAMHHUKOBOIO CTPUIKOIO BiJKJIAMAlOTh HA JIYMIBHUKY KIUJIBKICTh
MOBHICTIO CKJIOMOAIOHUX 3€peH, a 00epTOM PYYKH HPOTH TOAMHHMKOBOI CTPUIKM — KUIBKICTb
OopourHucTUX 3epeH. [licas ormsay BCiX 3epeH Mepuioro psaay KaceTy NepeMillyioTh Tak, Mmool y
nojii 30py OyB Apyruil psii 3epeH, MeperisfgaroTh iX 1 pe3yabTaTH MiJpaxyHKY MOBHICTIO
CKJIOTTOAIOHNX 1 OOpPONTHUCTHX 3€PEH BIIKJIAJAalOTh Ha JIYWIBHUKY 1 T. A. [licmsa mepermsmy
OCTaHHBOTO AECATOTO PsiIy 3€PEeH, MO 110 MOoNepeKye YEPBOHA CMyTa Ha KaceTi, Hd HUKHbOMY
Ta0JIo0 JIIYWIbHUKA Oy/ie BKa3aHO BiJICOTOK 3arajbHOI CKIIOMOIIOHOCTI, @ Ha BEPXHbOMY — BMICT
MOBHICTIO CKJIONIOIIOHKX 3€PEH y BIICOTKAX.

3a BHM3HAYEHHS 3arajbHOI CKJIOMOMIOHOCTI 3a pe3yibTaTaMH OIJISIAY 3pi3y 3epHa 3
HABAXKU MIIEHUI TOCHUIh BUAUIAIOTE 100 HiMX 3epeH 1 po3pi3aroTh iX yMomepek MoceperHi.
3pi3 KOKHOTO 3epHa NeperisIaloTh 1 BIAMOBIIHO 10 XapaKTepy 3pi3y 3€pHO BIIHOCATH 10 OJHI€l
13 TppOX TpyI: CKIOMNOMAIOHI, OOpPOIIHMCTI, YAacTKOBO CKJIOMOAIOHI 3a  HACTYNHOIO
XapaKTePUCTHKOIO:

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

— OOpOIIHKCTE 3epHO — 3 MOBHICTIO OOPOITHIUCTUM €HIOCIEPMOM;

— YaCTKOBO CKJIOMOAIOHE 36pHO — 3 YaCTKOBO OOPOIIHUCTHM 200 YaCTKOBO CKJIOTIOAI0HIM
€H/IOCTIEPMOM.

3epHa MIIEHHII 3 YiTKO BUPAKXCHUMHU OOPOUTHHCTHUMH IUIIMAMH — <OKOBTOOOUKHM» — 3a
30BHIIITHIM BUTJISAOM 0€3 po3pi3aHHs BIAHOCATH JI0 YACTKOBO CKIIOMOAIOHUX 3epeH.

3aranpHy CKJIONOMIOHICTH 3epHa (3.) Y BIICOTKaX OOYUCITIOIOTH 3a (hOPMYJIIOI0:

3C:H6+q",
2

ne: 11, — KiTbKiCTh TOBHICTIO CKJIOTIOIOHHUX 3€PEeH, IIIT.;
Y, — KiJTBKICTh YaCTKOBO CKJIOMOIOHHUX 3€PEH, IIIT.

OO0UnCIOITh 3arajbHy CKIOMOMIOHICTE O JECSITHX YacTOK BiJICOTKA 3 MOMAJIBIINM
3a0KPYTJICHHSAM PE3yNbTaTy 0 MUJIOr0 YHCIA: SIKIIO JIECATI YacTKH CIiIYIOTh 33 HEMapHOIo
(PO, TO OCTAaHHIO 30UIBIIYIOTH Ha OJWHUIIIO, KOJIM 32 TTAPHOIO a00 HyJeM — ii 3aiumarTh 0e3
3MiHH.

Ogopmnenns Oanux. Y TOKYMEHTI PO SIKICTh 3epHAa BKa3yIOTh pE3yJbTaT BHU3HAUCHHS
3arajbHOi CKJIOMOMIOHOCTI Yy HUIMX LHUppax y BIACOTKAX, a TaKOX METOJ BU3HAYCHHS
ckiononionocti (Ha niadanockomi abo mo 3pizy 3epHa). Po30iXKHICTE MK pe3yiabTaTaMH
HEePBICHOTO 1 KOHTPOJIFHOTO aHaJi31B HE MMOBUHHA MEPEBHUIIYBATH + 5 % abCOIIOTHOTO 3HAYCHHS.

1.1.1 BuzHayeHHs BOJIOTOCTi

Bomnoricts 3epHa i GopomiHa BH3HAYaIOTh 32 JOMOMOTOI0 AaBTOMAaTHYHOI'O BOJOromipa
«Super Matic», HamiBaBTOMaTH4HOI CcymiibHOI madu bpabenaepa abo IHIIOrO MPHU3HAYEHOTO
JUISL IIMX LUIed oOnagHaHHA, TpayHoBaHOro 3a JIOMOMOTOI0 3pa3KOBOrO BaKyyMHO-TEIJIOBOTO
nputany «OB3-1» (I'OCT 8.432-81 «l'ocymapcTBeHHass cuctemMa OOECIeYeHUsI €IUHCTBA
u3MepeHuil. BrakHOCTh 3epHa W TPOAYKTOB €ro mnepepaboTku. MeToauka BbINOJIHEHUH
u3MepeHuil Ha 00pa3ioBOi BaKyyMHO-TEILIOBON ycTaHOBKe»). Bomoromip «Super Matic» (hipma
«Foss Electricy, [lanist) mpu3HaueHuid Uiss BU3HAYCHHS BOJIOTOCTI 3epHa MiieHHI (6e3 momery
npoOu). BuzHaueHHS TPYHTYEThCS Ha 3MiHI JIEJICKTPUIHOI CTaIO0l 3epHA 3aJIeKHO BiJl BOJIOTOCTI.
Jliis BuMiproBaHHSI OepyTh HaBaXKy 3epHa mimeHuIl 50 T, KOTpy 3aCUMaTh y OyHKEp MpHiIamy.



HaruckanHsM KHONKM MOro BMHUKalOTh 1 Ha Ta0loO BIAMIYAIOTh MOKA3HUKU CTPLIKH, SKI
XapaKTepU3yIOTh BEJIMYHHY BOJIOTOCTI.

BusnavaroTe BoJIOricTh 3epHa Ta OOpOIIHA TaKOXX METOJOM BHcyllyBaHHi 10 r

po3menenoro Ha mimHi «llipyer» 3epHa abo OopoirHa B eNEKTPUYHIA HammiBaBTOMATHYHIM
cymwibHIi 1radi bpabenmepa (puc. 2) 3a 130°C mporsrom 40 xB. lllada mis mBumkoro
BHU3HA4YCHHS BoJIOrocTi obOmagHana 10 rHizmamu st po3mimeHHs 10 mpo0, HarpiBaTbHHUMH
eJIeMeHTaMu, OIMeTaJIeBUM 1| KOHTAKTHUM TEPMOMETpPaMH, TOPCIOHHUMH Tepe3amu. HaBaxky 10 r
3BaXYIOTh y OIOKCax Ha TEXHIYHMX BaraX. [liciis BCTaHOBIICHHS 3aJaHOI TeMIlepaTypu OIOKC 3
po0OOoI0 TIOMINIAI0Th y KaMepy HariBaBTomata. [1oTim 3a monoMororo pydku-kosieca 10-rHi3moBy
TapiJIKy MOBEPTAIOTh TaK, 1100 MOXKHA OyJ0 MOCTaBUTH APYry Mpoly, 3a HE TPETo 1 T. M.
Tapinky MOXHa MOBEpPTATH TUIBKU y TOMY pa3i, KOJM BaKiIb BOYJOBAaHUX TEpe3iB IMiTHATHH,
TOOTO Tepe3u He mpairoroTh. Hamanmi mMoxHa omyckaTw BaKiib TEpe3iB JIMILIE 3a MPaBHIBLHOTO
TIOJIOXKCHHS TAPUIKH, Y LbOMY Pa3i YiTKO YyTH KJIAL@HH.
' Ilicna  3akiH4eHHs  4Yacy  CYUIIHHSA,
BMUKAIOTh OCBITJICHHS TEpe3iB, BaXKiIb 3 JIBOTO
O0OKy oOmyckaroThb. B  OCBITIIECHOMY BiKOHIII
BiJI0Opa)kaeThCs BiICOTOK BoJiorocti mpobu. ITicis
3aIuCcy pe3ysbTaTy B )KypHaI BaXKUIb MiTHIMAIOTH 1
TapiIKy 3a JONOMOTOI0 PyYKH-KOJIeca TOBEPTAIOTh
JI0 HACTaHHs KianaHHs. Tak caMo BCTaHOBIIOETHCS
HaJl Tepe3aMHu Jpyra npooda, HOTiM TpeTs 1 T. A.

1.1.2 Bu3zHaueHHsI MOKA3HUKIB SIKOCTi 3epHa

3a JonomMoror0 anajizaropa «Infratec 1225
3a noromororo anamizaropa «Infratec 1225y
(pipma  «Tecator»,  IlBewmis)  BHU3HAYAIOTH
MOKA3HUKH SIKOCTI 3€pHA IMIIEHML, SYMEHIO,
KyKYpYyZ34, TOpPOXY, BiBCa, PUCY, )KHUTa, TPUTHUKAJE,
coi, HaciHHs pinaky (puc. 3). IIpunuun poGotu

npuiIagy TPYHTYEThCS Ha BHUMIpIOBaHHI
MHOTJIMHAHHS mpo0oro CJICKTPOMAarHiTHOTO
; BUITPOMIHIOBAHHS. Iin Jac MPOBEICHHS

e —

Puc. 2. HaniBaBTOMATHYHA CYyIIH/IbHA
maga bpadenaepa

aHaji3y OCHOBHI KOMIIOHEHTH 3epHa (TpOTeiH,
BOJA, OJKUP TOLIO) TOIJHMHAIOTH  EJIEKTPO-
MarHiTHe BUIIPOMIHIOBaHHS B 00J1aCT1 OJIMKHBOTO
iH(ppadepBOHOro Jiana3oHy, TOMY HE BHMHHUKA€e MOTpeOM y miarotoBui 3epHa. s anamizy
BUKOPHCTOBYIOTh HemozpiOHeHe, HeoOpoOieHe MpOTpYHHUKAMH, pETyIsTopaMH pOCTy Ta
IHIIUMU XIMIYHUMH TIperapaTaMu 3epHO.

Merton Binoupanus npo6. BinOuparoTs npodu Ans aHamizy 3epHa BiAMOBIAHO IO BUMOT
JACTY 4117:2007. Maca HaBa)XKH B35TO1 JUIsl aHaii3y 6mm3bko 250-350 r.

ITiocomoska npunady. «Infratec 1225y BCTaHOBIIOIOTH y MPHUMIIICHHI, IPUIIAJ BMUKAIOTh
B eJIeKTpoMepexy 3a 30 XB. 710 MOYaTKy aHaMi3y.

Jlo anamizaropa MpHETHYIOTH TPUHTEP 13 3aBaHTXEHUM mamnepom. llicis BMHUKaHHS
NpUIaay TPOBOTUTHCS aBTOMATHYHE TECTYBaHHS HOTO KOMIT FOTEPHOI CHUCTEMH 1 Ha JUCTUIET
3’ SIBIISIETHCSI TOJIOBHE MEHIO, SIKE JT03BOJISIE BUOPATH PEXKUM POOOTH:

Infratec main menu

Select: Analyze Set up Support

Cancel f; f, f3 f, confirm

Analyze — 1e ¢yHKIis, 0 BUKOPHCTOBYETHCS 3a CTAHAAPTHOI eKCIUTyartallii mpuiagy
«Infratec 1225». Bona m03BOJsie 3a BKE ICHYIOYHMMH MPUKIATHUMH MOJCISMH BH3HAYATH
KOHIIEHTpaLii pi3HUX KOMIIOHEHTIB y Mp0oOax HEBIAOMOTO CKIIALy.

Jlnst Toro, 1100 BUKOHATH aHaIli3, HATUCKAIOTh Kiasimny «fi», po3ramoBany i Hamucom

«Analyzey» y ronoBHOMy MeHI0. [Ipn iboMy Ha JucIUTe] 3’IBUTHCS HACTYITHE:
CALID: WH 00003 (Wheat) ado CALID: Ba 00003 Barley
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Select: next prev search

Cancel f; f, f5 4 confirm

Jna BinOupaHHs HEOOXIAHOI 3pa3KOBOI MOJENI MeperisgaroTh CHHCOK BCTAHOBJICHUX
3pa3KoBUX Mojenel, HaTuckaroun Kiasimn «fi» Ta «fo». Konu Ha ekpani 3°SIBUTHCSI MOJETb, IS
BUKOHAHHS aHaIi3y HATUCKAIOThL «Confirmy.

Xio awnanizy. HaBaxky (250-350 r) 3acumaroTh y HpuiiMaabHy BOpOHKY. Ha mouaTky
aHaTi3y BUKOHYETHCS KOHTPOJbHE CKaHYyBaHHS IOPOKHBOI KOMipkd. [IOTiM BiTUMHSAIOTHCS
JBEPISITAa 1 KOMipKa 3alOBHIOETHCS JOCTIIHOIO TIPpo0Ooto. TTicis mboro mpoBOIUTHCS CKaHyBaHHS
nepmoi cyonpoOu i, oOjamHaHe NIITOYKAMH, PO3MOAUIEHE KOJECO MOBEPTAETHCS, 3BUILHIIOUU
KOMIpKY BiJ Inepmioi cyOompobu 1 nojarounm HacTynHi. Ilicias aHamizy OCTaHHBOI KOJIECO
00epTaeThes 10 THX Mip, MMOKU BCE 36PHO HE OMHMHUTHCS Y BUCYBHOMY suuKy. [loTim aBepiisita
3aYMHSIOTHCS W Y MPUMaibHy BOPOHKY MOXKHA 3aCHIIATH HACTYNHY mpoOy. KijbkicTh cyOnpo0
("dacTuH), Ha SKi MOAUISAIOTH MPOOY 3epHA, MOXKHA 3MIHIOBATH 32 JJOTIOMOTOIO KJIaBiaTypu Ta yepes
HeHTpanbHui KoM '1oTep. [Iporec TpuBae Onm3bko 1 XB. PesynpraTu anamizy 3°sBISIOTBCS Ha
nucriei 1 BUBOAATHCS OJTHOYACHO HA MPHHTED.

PesynpraT anamizy Protein Moisture Gluten (mpotein, Bosoricts, KieiikoBuHa) 12,4,
11,5; 25,1 Cancel f; f; f3 f4 confirm. Confirm: maTuckanus niei knasimi iHI{O€ TOYATOK HOBOT'O
aHayily, Ha €KpaH 3HOBY BUBOJHTHCS MeHIO «Analyze». ¥V mnpuiiManbHy BOPOHKY 3aCHIAIOTh
HOBY OO0y .

BaxinBo BUKOPUCTOBYBATH KOMIPKY, 1110 MIAXOAUTH I 00’ eMy neBHoi poou. Komipka
3aBIIUPIIKK 18 MM BHKOpH-
CTOBYETBCS  JJISL  STYMEHIO,
BiBCa, pUCY, KUTA, TPUTHKAJIE,
mmenumi, 30 MM — g
ropoxy, KyKypya3d, coi,
6 MM — JIJIsl HACIHHSA pilaKy.

Kaniopyeanns.  Ilponec
KaiOpyBaHHS — e
MaTeMaTU4Ha TpOLEeAypa, II0
JIO3BOJISIE OTPUMATH MOJIENbHI
JlaHi 17151 OJTHOTO KOHKPETHOTO
KOMIIOHCHTA, TOOTO
KaJiOpOBOYHY MOJEIIb.

[Ipuknagna  Mozenb

(maxet KaJiOpOBOYHHX
MoJieneil) MOKeE OyTu
BUKOPHUCTaHA CHCTEMOIO
«Infratec 1225» TS

BU3HAYCHHA BMiCTy OJHOTO

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

Jlnst fOCSTHEHHS 11i€i MeTH HeOoOX1THO BH3HAYUTH MMOYATKOBI JIaHi 11010 XiMi4HOT Oy/10BH
npoOu, 10 aHAII3y€EThCS.

Jlo movaTky ckaHyBaHHsS HEOOXiJHO BBECTH Ha3BY KOMITOHEHTIB Ta XIMIUHI 3HAUCHHS IS
npo0, ki Tpeda 3B’sI3aTH 31 CIIEKTPOM, TTICIISI YOTO BUKOHATH CKaHYBaHHSI.

[Tpo6 i3 BimOMUMH XIMIYHUMHU 3HAYEHHSMHU ISl CTBOPEHHS KaJiOpOBOYHOI MOJEN Mae
Oyt 6mm3pko 100.

3a gomomMororw mporpamHoro 3abesmneueHHs «Infratec 1225» morpiOHO omparroBaTu
OTpPHMaHi CIIEKTPH, OJJHOYACHO MOB’SA3YIOUH 1X 13 XIMIYHUMH TaHUMH.

Hoenao 3a npunadom. OYMIIYIOUM TIPUIAJ 3CEPEAMHH HE MOXHA BHKOPHCTOBYBATH
pinuHy, TiTbkH miitoukn. OOQyBaTH TpWIIA[ CTUCHYTHM IOBITPSM MOXHA TiIBKH 30BHI. 3a
BUKOPHUCTaHHS OOXyBY BCEPEIUHI iCHye PM3MK MHOIIKOIKEHHS OITHYHMX JiH3. IX MOXKHA
NPOTHUPATH JIUIIIE CTEHiATbHUM ManepoM, 3BOJIOKEHUM JHCTHUIHOBAHOIO BOIOKO.
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1.1.3 Buznauenns yucjaa naginus 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, HeOOXiTHUI T 3MIITyBaHHS 1 TIQJIHHS 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 Number», IllBewis), sSKuii CKJIamaeTbesi 3 BOISHOI OaHi
JIiaMeTpoM 15 cM 3 KpHUIIKOK 1 TpuMadeM Ul TpoOipoK, BICKO3UMETpPA 13 3aTUCKyBadeM, SKHMA
3aKpIIUIIOE CTPIDKEHBb BICKO3UMETpa y TpUMadyi, 1 KOHAEHcATOpa JJIsl 3HMKEHHS MapOBUITICHHS
(puc. 4). HarpiBanus OaHi 3/iiiCHIOETBCS CICKTPHYHUM HarpiBadeM moryxHictio 600 V.
IIpoGipku Bicko3WMeTpa BUTOTOBJISIOTHCS 31 CIEIIadbHOTO CKJIAa 1 3a0e3leueHi CTaHAapTHUMU
TYMOBUMH Kopkamu. BHyTpimHii giametp npobipok 21 + 0,02 mm, 30BHImHIN — 23,8 £ 0,25 MM,
nopkuHa — 220 + 0,3 mwm. Ilimetka (25 + 0,2 i) cayrye Ui BUMIPIOBaHHS 00’ eMy
OUCTUIBOBAHOI BOAM, HEOOXIMHOTO JJs TpPUTOTYBaHHS cycnensii. TowHicTe BariB, w00
BUKOPUCTOBYIOTH JUIsl 3BayKyBaHHS HaBaxKkH, = 0,01 T.

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

roro i 6a3yeThCs Ha
BHCOKOIIIBHIKICHOMY TOAPIOHEHHI 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  OOJIaJJHAHO
OUKJIOHHAM  KOJIEKTOPOM,  SIKUH
3a0e3meuye CaMOOYHIIICHHS.

Jnst po3MmentoBaHHS OepyTh
300 r 3epHa, AKIO Maca MEHIIA, HIXK

Puc. 4. llpuaan 111 BU3BHAYEHHS YMCJIa NAJiHHSA

200 T, TO OTPUMYIOTH HEJIOCTATHBO YiTKI pe3yabTaTH.

3epHO 00EpEe)KHO 3aCHIAIOTh y Apo0apKy, II00 YHUKHYTH TE€PEBaHTAKEHHS 3a
HarpiBanHs. [loapionenns tpuae 30—40 ¢ miciis 3acUManHs OCTAaHHBOI MOPLii 3epHA y IPOOaApKYy.
3anumok 000m0HOK Ha cuTi (Omm3bko 1 % Bix 3acumaHoro 3epHa) 0 PO3PAaxyHKy He OepyThb.
[TonpiGHEHE 3epHO PETENBbHO 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 KpPi3b KpyIJie CHUTO JiaMeTpoM Onm3bko 22 cM. CHTO CTpyLIyIOTh BpY4YHY B
TFOPU30HTAILHOMY HANPSIMKY IPOTATOM 3 XB., IOCTYKYHOUH HUM KOXHi 15 ¢ 1o cTouy.

Yucno magiHHS BU3HAYAIOTh Y HABaXIl mpoTy abo OGopomrHa 7 T 3a BosorocTi 15 %. YV
pasi BiIXWIEHHS BOJIOTOCTI Bix 15 % HaBaxxKy OepyTh 3 ypaxyBaHHSIM BOJIOTOCTI mpodu (Tadm. 1).
KinbKkicTh BO/IH, IO TOAA€THCS B X011 aHATI3y, HE3MIHHA.
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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
BUKOPHUCTOBYBATH CIIEIiaJIbHI MPUIIAIH.

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

Xio awmanizy. Y BoasHy OaHIO HaJMBAaIOTh AMCTHILOBAaHY BOAY Ha 2—3 CM HIKYE
BEPXHBOT'O Kpalo MOCYAWHH 1 JOBOJATH ii 10 KumiHHA. [1i yac BU3HAUYEHHs 4KCia MaaiHHS BOJa
Mae Kkumitd. OXOJOMKYIouy KPHIIKY IIUIBHO BCTAHOBIIOIOTH Ha MICIe 1 NPUETHYIOTh
BOyIOBaHMIA B HEi XOJOMWJIBHHMK IO XOJIOJAHOI BOISHOI CHCTeMH. XOJOIHA BOJAa Ma€ TEKTU
0e3mepepBHO NPOTATOM YChOI'O HYacy poOoTu amapaTy. Y mNpoOipKy BICKO3MMETpa KIAAyTh
HaBaxky 7,0 £ 0,01 r moapiGHeHOTrO 3epHa abo OGopomHa 15 % BOJIOTOCTi, MOTIM TOJWBAIOTH
25 mn puctunboBaHoi Boau Temreparyporo 20°C. IIpoGipky 3akymoproroTh YHCTUM T'yMOBUM
KopkoM 1 crpymyrotrh 20-30 pasziB s oTpUMaHHA OMHOPIAHOI cycren3ii. IloTiM BuitMaroTh
KOPOK 1 32 JIOTIOMOTOI0 BICKO3MMETpa-MiIlIaJIKK YaCTKU OOpOIIHA, IO MPWINILIH, MEPEMILYIOTh
JIOHU3Y.

[IpoGipky 3 BICKO3UMETPOM-MIIIAIKOK Yepe3 OTBIip Yy KPHIII HOMIAIOTh HA KUILIAYY
BOJIHY OaHIO, Ozpa3y X BHCYHYBIIM TpuMau Brepend. IIpoGipka BickozumeTpa Mae OyTH
BCTAHOBJICHA y TMpWIaJ 1 3akpimieHa npotsroM 30 ¢ micis 3MilmyBaHHA. SIK TIIBKH TpUMad
MIOCTAaBJIEHO Ha MicClle, BMHKAEThCS aBTOMAT 4yacy W amapar MOYMHA€E IMPAIOBATH, 31HCHIOIOYN
Ipy IbOMY JBa MEPEMILIYIOUHX PYXH B CEKyHAY (OAMH HEpeMIIIyIouuil pyx = pyX JAOropu i
JoHU3Y). JIOBXKHMHA MEPEMILIyI040TO PYXY PETyIIOEThCS HIKHIM 00MEXyBaueM MIIIAIKH 1 THOM
npoOipKH BICKO3MMETpa, MIIIajKa MPH IbOMY MAae€ JETKO pyxaTucs. BaxmuBo moTpumyBaTHCA
NEBHOI MBUAKOCTI MEPEMIIITYBaHHS.

Uepes 59 ¢ mimmanka 3ynuHA€THCS B HAMBUILIOMY MOJIOKEHHI, TOOTO HMXKHS 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
BUMMKAaHHS PETyJISATOPA Yacy BOHA BIAKIIIOYAETHCS 1 OYMHAE MiJ JII€F0 BIACHOI Baru OIyCKaTUCS
B cycnensli. Komu HWKHINH KiHEeLb BEPXHBOTO OOMEXYBAJIBHOIO NPHCTPOI0 OIYCTUTHCA M0
BEPXHBOT'O KIHII MPOOIpKH, aBTOMAT YaCy BUMHKAETHCS 1 IOJJA€ CUTHAI NP0 3aKIHYCHHS aHAJIi3y.
VY BUMajKy 3aCTOCYBaHHS CEKYHIOMipa HOTO BUMUKAIOTh BPYUHY.

[To 3akiHueHHI aHami3y, HATUCHYBIIM BIJMOBIJHY KHOIIKY Ha TMaHEIN, BiJITyCKalOTh
TpuMad i BUAMalOTh MpoOipKy 3 moprrHeM. 3adikcoBaHa 3yNMUHKOK Tpwiany nudpa Ha TabiIo
MOKa3ye YHCIIO MaJiHHSA B CEKyHJaX. 3HSBIIM MOKA3HUKH MPWIATY, iX CKHUAAIOTh HATHCKAHHAM
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BINOBIIHOT KHOMKH. YWCIO mMaaiHHA BHU3HAYAIOTh K CEpPEelHE MDK THapajielbHUMHU
BHUMIPIOBaHHSIMHU.

3a MOBTOPHUX BU3HAYEHb OJHIET MPOOH BIIXUJICHHS PE3yJIbTATiB MOBUHHI 3HAXOIUTHUCH Y
Mexkax £ 5% cepemHbOro 3HAYCHHS YWcia TaAiHHA. 3a YUCJIOM MaJliHHS BU3HAYAIOTh CTaH
BYTJIEBOJIHO-aM1JIa3HOTO KOMIUIEKCY 3€pHa 4YHM OOpoOmIHA, CyAsud (OMOCEpEeAKOBAaHO) TIPO
aKTHUBHICTH aynbda-aminazu (Tadr. 2).

Tabmums 2
YMoBHA XapaKTepHCTHKA AKTHBHOCTI ajib(a-amMijia3u B 3epHi pi3HUX BUIB
3aJIesKHO Bi/l YMc/I1a NadiHHA

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, OaHKH 3 KPUIIKAMH, JIOTOK JIJIs 3aMOYYBAaHHS 3€pHA, MipHI IWIIHJIPH,
COBKH, IIITKA-3MITKH, IIITOYKH Ta HOPKHUKHU JJISI CHT.

Twenuys m’aka

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

IMinroroBka g0 anajidy. Crnioci0 MiArOTOBKH 3epHA 10 PO3MEITIOBAHHS 3aJICKHTh BiJ
TBEP03EpHOCTI cCOpTiB. BooricTh 3epHa, CIIpSIMOBAaHOTO HA MEPIIY IpaHy CUCTEMY, 3aJIE)KHO Bil
TBEpAO3EepHOCTI TmmieHmIi, Mae Oyru 13,5% g wm’sko3epHux coprtiB, 15,5% — s
cepeaHbOoTBepao3epHUX Ta 16,5 % — nmus TBepAo3zepHUX. BiaBonokyBaHHsS 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

Jns po3mentoBaHHs OepyTh OJTHAKOBY HaBaxKy 3epHa — 2000 r.

HeoOxinHy kimbKicTh Bomu (X) JJIsl 3BOJIOKEHHSI B3STOI HABKKU 3HAXOIATh 34
Tabnmnero 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 3aMmovyBaHHs, %.

Hanpuknan, mouaTkoBa BOJIOTICTH 3epHa A0 3amovyBaHHs ckianana 9,5 %, morpiOna
BOJIOTICTh 3€pHa IIIEHHIN CepeIHbOTBEPI03epHOi Mmicis 3amouyBaHHi — 15,5 %, Maca 3epHa
2000 r, Tomi:

155-9,5

———— =142 un
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 MiACYmIYIOTH y JabOpaTOpHii cymapii.
TemnepaTypa 3epHa 3a CylIiHHS He MoBUHHA nepesuiyBatu S0°C.

3BOJIOKYIOTh 3€PHO, PIBHOMIPHO 3MOYYIOUH BOJIOIO 1 CTapaHHO MepeMilnyroun. SIKIio
KUIBKICTh BOAM He mepeBumlye 25-50 wi, [uis 3BOJOXKEHHS BUKOPHUCTOBYIOTH PYYHHUH
nyibpBepu3aTop. PoOJsATh e B OLMHKOBAHOMY JIOTKY. 3MOYEHE 3€pHO BHCHIIAIOTH y OaHKY,
3aKpUBAIOTh KPUIIKOIO 1 3aJIUIIAIOTH 32 KIMHATHOI TEMIIEPATYPH 10 HACTYITHOTO JHS.

Tabmurs 4
KinbkicTs Boau, He0OXiIHA IS XOJI0THOT0 KOHIMUIIOBAHHS 3epHA MIIeHUIi M’ AKOT
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 TpHTHKATE
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. PosmenioroTh 3epHO Ha J1a0OpaTOPHOMY AaBTOMATHYHOMY MIIHMHI
«MJTY-202», npunani 3aBaosxku 120, 3aBmmpiiky 90 1 3apBumnku 140 cM, skuii 00JaTHAHMA
MHEBMATHUYHOIO MOJAYer0 MPOAYKTIB TOMENy, BajbIsIMU 3aBIOBXKKH 20 cM. MiuH Mae Tpu
JIpaHuX 1 TPU PO3MENIOBATBHUX cucTeMu. KokHa mapa BaJIbIB TOJIIJICHA Ha TpU cekii. Banbii
JPaHOT CHUCTEMH OOEpTalOThCA CIIMHKA JO CIWHKW, HAa KOXXHOMY AIOMMI HapizaHO 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 IMIIEHUIT. MJIMH Mae 1Ba po3citoBadi, 1110 3a0e3nedeHi IPOTITHUMH
1 TKAHUHHUMHU CHUTaMHU.

Cxema po3mentoBaHHs 3epHa Ha miuHI «MJIY-202» no3Bonisie orpumyBatu 68—75 %
O6opomHa 3oibHIiCTIO 10 0,75 %. OcHOBHe mNpU3HAYEHHS MJIMHA-aBTOMaTa [IOJIATae B
MOPIBHSJIBHIN OLIHII OOPOLUTHOMEIBHUX BIACTHBOCTEH COPTIB MILEHUIl, TPUTHKAJIE 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 BaJbLli B JOCIIIHUX ITOMEJax JJIs CepeIHbOTBEPA03EPHOT MITCHHUIT
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

Po6ouwnii 3a30p MiX BaJbISIMH BCTAHOBIIIOIOTH ITICJISI TOTO, IK BOHH HA0YyAyTh HOPMAJIbHOT
TEMIIepaTypu y MpOIeci po3Mery, M0 JOCATAEThCS NPOIYyCKaHHAM Ipodu mpotsroMm 30 XB.
[ToBepratoun peryiro4i T'BHHTH (IONEPEIHHO 3BUIBHUBIIM TalKW), BalbLsM HaIalOTh
napajieibHICTh 3a JOMoMoror Imyna 3aBToBIIKA 0,1 mMM. 3a30p MiX puGIEHMMH BalbLsIMU
HepeBIpsIIOTh MO JIPYTiil 1 TpeTil IpaHili cuCTeMax, TaK K Meplla CHCTeMa Ma€ JiaMeTp BaJbIliB
Ha 0,4 MM MeHIIMH. SIK TUIBKH JOCSITHYTa MapaliebHICTh BAJIbIIB, FAMKH 3aTATYIOTh, @ CTPUIKY
MOKA)KYMKa BCTAHOBIIIOIOTH Ha mo3Hauky 10, sika 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,
tpetst — 0,1 MM; mepma po3memntoBanbHa cuctema — 0,07 MM, TpeTsi po3MeloBaibHa 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, 110
crpuse piBHOMIpHOMY BUCTHJIAHHIO TIO BCii mOBepxHi BaybliB. [lepenbadeno ounieHHs riaaKiux
BaJIbLIIB LIITKAMM, 110 KPIIIATHCS Traiikamu 1 rBUHTaMH. CIifi YHUKaTH CHJIBHOTO NMPUTHUCKAHHS
IIITOK JI0 BaJblIiB, TOMY III0 NIPH LIbOMY BaJIbIll HATPIBAIOTHCSA, & IIITKU 3HOIIYIOTHCS.

[Ticns mpoxony MPOAYKTY Kpi3h PO3MENOBAJIbHI CHCTEMH 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 BU3HAYaIOTh 3a BIAHOIIEHHAM /10 Macu (PaKTUYHO OTpHUMaHOi mpoaykuii (OopoimHo +
BUCiBKH). SIKII[O0 OTpUMaHOr0 OOPOIIIHA HEAOCTATHRO s 3a0e3mnedeHHs 3aaanoro suxoay (70 %),
JOJATKOBO IPOCIBAIOTh BUXIJAHI MPOAYKTH 3 PO3MENIOBAIBHUX CHCTEM Ha J1a0OpaTOPHOMY
posciroBadi. Kinbkicth OopomrHa, MO0 JOJAETHCA TICHS IHOTO TPOCIIOBaHHS, HE TOBHHHA
nepepuiryBatu 2 %. Skmo Buxin 6opomHa Oyne monax 70 %, To HaAMIpHY WOTO KIIBKICTH 3
OCTaHHBOT PO3MENIOBAIBHOI 1 JPAaHOi CHCTEM BiAKMAr0Th. Opi€HTOBHI MOKA3HUKU OTPUMAHHS
OopormrHa 1Mo cucreMax y % BiJ Macu 3epHa MIICHHUIIl 32 PO3METIOBaHHS:

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 %. 301bHICTH OOpOIHA Y MEpEpaxyHKy Ha CyXy PEUOBHHY Ma€ HE
nepesuntysatu 0,75 %.
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BopomrHo crapaHHO mepeMilryroTh 1 MiCNs MPOCIOBaHHS Kpi3b MIOBKOBe cuTo No 38
BIIOMpalOTh HABXKW JUIsl aHANI3iB HA BMICT KJICHKOBHHHM, [JIi BHU3HAYCHHS (Di3WUHUX
BJIACTUBOCTEH TicTa Ha ambBeorpadi 1 d¢apuHorpadi. bopomHo, 1m0 3aIMIIKAIOCH,
BUKOPHUCTOBYIOTH JIJIsl MPOOHOIT BUMIYKK XJ1i0a. Bci ananizu ta BUmMiyuKy x;1i0a BUKOHYIOTH MicCIs
JBOTIDKHEBOTO Bi/IJIS)KYBaHHS OOpOIIIHA.

Ob6cnyzo8yéanna mauna. MacTuiio MiJIIMITHAKIB TOHOBJIOIOTH TIOBHICTIO OJMH-/IBA pa3u
Ha piK. YHIUTBHIOWOYI KUTBLA MaOTh OyTH 10Ope 3MalleHi I 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 Kojleca 3J€TKa 3MallyloTh JUIs 3MEHIIeHHS myMy. HaTsxHuil ponuk
JAHIFOTOBOTO TPUBOAY OOEPTAEThCA B TONYACTOMY MIiAIIUMHUKY. 3MAIIyIOTh LEH MiIIIUITHUK
KOXKHI J1Ba Micsui. J[Bi 3MairyBajibHI TOYKHM — clepeay 1 33ay Ha IIKIBI MOJMBaJIbHUKA-
po3ciroBaya HEOOXITHO 3MallyBaTH yacTime. [IBiui Ha piKk MAacTHIO B KOPITyCi MOJHMBAJIbHUKA
MOBHICTIO 3aMiHIOIOTh. Bay nur030BUX 3aTBOPIB PO3MIIIICHI B CaMO3MaIlyBAIbHUX OyKcaX.

Hwenuysn meepoa

IMinroroBka 10 anHajizy. Po3menioloTh 3epHO NIIEHHII TBepAoi Ha JIabOpaTOPHOMY
mimHi «MJTY-202 Bronepay, BUKOPUCTOBYIOUH TUTBKU JpaHy CUCTEMY MJIMHA, 110 3a0e3redyeHa
apotssauME cutamu NeNe 30, 36 1 40 Ta cutoMm s 6opomrHa 10 (3a MIBEHITAPCHKOIO CHCTEMOIO).
Jns 30araueHHsl KpyNoOK NpH3HAYeHa eJIeKTpoMeXaHiuHa cuToBiiika 3 Habopom cut NeNe 130,
150, 1901 210 (TOCT 4403-91).

ITepen po3aMentoBaHHAM BiJl€JHYIOTh THYYKHI TpyOOINpOBiJ, 110 MPOXOJAUThH BiJ TPEThOI
JPaHOi CHUCTEMH JI0 MEPIIOro pOo3MeNIoBaJbHOro IMKIy. IloTiM mepeBipsroTh mapalelbHICTh
BaJIBIIIB, MICJI YOTO BCTAHOBIIOIOTH PO3MIp poOOYOro 3a30py: Ha ApyTiit Apaniit cucremi 0,15, Ha
tpetiid — 0,13 Mm.

B oummeniii mpo6i BH3HAYaOTh BOJIOTICTH 3€pHA. SIKIIO MOYATKOBA BOJIOTICTH BHIIE
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 PO3MENIOBAHHSA MIIICHUIII M’ SKOT.

Tabnuug 5
KinbkicTs BoaM, HeOOXiTHOI 115 X0JI0THOT0 KOHAULIIOBAHHS 3epHA
MIIeHN i TBEP/I0i 3aJ1e5KHO Bi/l MOYaTKOBOI BOJIOTOCTi

IToyatkoBa KinbkicTs BoH, IToyatkoBa KinpkicTs BOIH,

BOJIOTICTh 3€pHa, HEOOXI1IHOT 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. TPUBAIICTh BiJIBOJIOKYBAHHS MICIISI IEPIIOTO 3aX01y CKIIaaae
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 JIJIs1 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 onatothk 7,54 r KHPO4 12,46 T NapHPO4x12H,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
oOJragHaHHs.

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
PO3UKH.

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
KJICMKOBUHH KUTBKICTIO COJILOBOTO PO3YHMHY BCTAHOBIIOIOTH y TpUMadi mpuiany. HaTuckanHsam
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 Burpauaerbcsi 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 PiIBHI YaCTHHU, KOXKHY 3 SKUX HACa/KYIOTh Ha IITUP LHEHTPUDYTH
1 3JIerka HpUTHCKaroTh 11 1o mignoHy. lLlentpudyrysanns tpusae 60 c. Ilicis 3ynuHKH
HeHTPU(DYTH KICHKOBUHY 3HIMAIOTh MIHIIETOM 1 3BaXKyI0Th 3 TouHicTIO 710 0,01 T.

GLUTEN INDEX

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

OmnpaimoBaHHs pe3yJabTaTiB. YMICT cupoi kieiikoBunu (K) BHpaarTh y BIICOTKaX JI0
MacH HaBa)KKH OOpoOIIHa:
M x100

A
ne: M —maca cupoi KJIeHKOBUHH Y HaBaXK1i 3a (haKTUYHOI BOJIOTOCT1 OOpOIIIHA, T;
A — maca G0opoIIIHa, B3STOTO JUIS BIIMUBAHHS KICHKOBUHHY, T.

K =
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VYMicT cHpoi KICHKOBHHHM, CKoperoBanoi Ha Bousoricte 14 % (K.) po3paxoByroTh 3a
HACTYIMHOIO (POPMYIIOI0:

_ 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€ aHAaJIITUKOM, Moxke mnepeBumyBatu 0,5 % mnioHaiiOinbmie 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
pe3yabpTaT npuilMaT cepelrHe apupMeTHUHE BCIX TPhOX BU3HA4YEHb. J|OCTOBIPHICTH pe3yNbTaTiB
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 METO/Y, 110 BU3HAYAETHCS K PI3HUIIS 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. YacTouku TicTa, IO NPWIKIUIA 0 TOBKAYMKA 1 CTYNKH, MPHUETHYIOTH [0
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 00OJIOHOK, PO3MHMHAIOYM TICTO y BOJI MANbLSAMU 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 3arajabHOI 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. BigMuBaroTh, 10ku 000JIOHKK HE OyayTh IMOBHICTIO BIIMUTI, 1 BOJA, IO CTIKae 3a
BIITUCKYBAaHHS KJIEHKOBMHH, CTaHE Mpo30poro (6e3 kamamyti). Jis Toro, o0 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
3BKYIOTh Ha TEXHIYHUX Barax 3 TouHicTio 10 0,1 1. [Ticas meprmoro 3BakyBaHHS KIIEHKOBHHY 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.
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OnpauoBanHsa pe3yabTatiB. KigbKiCTh KJIEHMKOBHMHUM BHPaKalOTh y BIJCOTKax [0
HaBaKKU OOpoIHa 25 T, 7Sl 4Oro OTPUMaHy Macy KJIIEHKOBHHU MHOXKATh Ha 4.

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

OTpumaHy KJICHKOBHHY XapaKTepU3yIOTh 3a 3a0apBJICHHSAM, BU3HAYAIOYHM Bi3yaJbHO
nepen] 3BaXKyBaHHSIM, — «CBITJa», «Cipa», «TeMHa» Ta iHIEKCcOM 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 mo 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 CUTaxX, pO3MENIOI0Th 101aTKoBO. IIpocitoBaHHs TpuBae He MeHIle 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
JOCIIJDKEHHST 3€pHa BOJIOTICTIO NMOHAJ 18 % HaBakKy mepea MOMENOM Cilifl 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, o0 3a0e3MeYnTH BUXi1 CUPOi KICHKOBUHY IOHAMEHIIE 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
IIOBKOBMM 4YHM KampoHOBMM cuToM. 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 JI0 3arajdbHOI MacH.

3a BIACYTHOCTI BOJOIrOHY KJIEMKOBMHY MO’KHa BIIMHUBaTH B Ta3zy abo yvammi. B Ta3
HAJIMBAIOTh OJIU3BKO 2 J BOJU, OMYCKAIOTh y HEl 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 KiJdbKa 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 KOHTPONBHHUX 1 apOiTpakKHHX aHaTi3iB
PO301KHICTh Y BU3HAYCHHI BMICTY CHpOT KJICHKOBHHHU HE TIOBUHHA TepeBUITyBat + 2 %.

s 3amimryBaHHS, BiIMUBaHHS 1 BHW3HAYCHHS SKOCTI KJICWKOBHHH 3aCTOCOBYIOTH
MPOTOYHY Boxy 3a Temmepatypu 18 + 2°C. HaBakky /utsi BU3HaYSHHS BMICTY CHUPOI KJICHKOBHHHU
3BaXyIOTh 3 TOUHICTIO A0 0,1 r. Pe3ynbratu BU3HauUEHHS BMICTY CHUPOI KJICHKOBUHH 3aMUCYIOTh Y
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 IIU(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  3YNUHSETHbCS.  3alMCaBIIM  IMOKa3HUKU
npuiagy, BaHTaX IOBEPTAIOTh Yy BHXIJAHE IOJIOKEHHS.
Jlocnipkeny KIeHKOBUHY 3HIMAIOTh 31 CTOJIMKA MTPUTIaLy.

OnpamoBanusa  pe3yibTaTiB.  3alekXHO  BiA
MOKA3HUKIB TPHUJIaay, BUPAKEHUX B YMOBHHX OJMHUIISX,
KJICHKOBUHY BIJHOCATH JIO BIAMOBIAHOI TPYMU SIKOCTI
(Tabm. 6).

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

Puc. 6. TIpunag st BiAXHMIIEHHS + 5 OJIMHHIIb INKATH TPUIALLY. [Tpu 1HOMY
BUMIPIOBaHHS iHIEKCY TOYATKOBHUH aHAN3 BBAKAIOTH MPABMILHUM, AKIIO HOro
neopmanii KiIeHKOBHHH JlaHi HE BHXOJIATH 33 BCTAHOBIICHI MEXi y MOPIBHAHHI 3
«BJIK-1» JTAHWMH KOHTPOJTIO UM apOiTpaxKy.
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, KyTOBUH 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 JOIMOMOIOO
(hapuHorpada TicTo 3aMilIyeThCS Y
HEBEJHMKIA KUIBKOCTI, TOMY BCI
PYXOMi YacCTHHH BHMipIOBAJILHOT
CHCTEeMH MalThb OyTH  JyXe
YyTIMBUMH, 1100  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 IMMOKAa3HUKA CaMOIUCIA. BUTATyOTH TONIBKY 1 mepeMuKad
MOBEPTAIOTH BJIIBO YH BIPABO J0 34CIUICHHS. Meka BUMIpIOBAaHHS 3aJIS)KUTh BiJl 33AHBOT MiBICKH
HOKOBHMX OTIOP: KOJIM BEPXHIW 1 HYKHIA BaroBi Bakesl y 3aJaHOi HOXKOBOI OIMOPH 3’€IHaHI MiXk
c00010 BUIIIE OMIOPHOI Mi/IBICKH (HOKOBA OIOpa 3HAXOAMTHCS 32 BEPXHIM BajKEJIEM), TOAI BEJIMKa
mexxa BumiptoBanb 0—1000, mana mexa BumiptoBanb 0—400. fIkio Barosi Bakesi 3’€IHaHI MIX
cobor0 OuIs mepenHbOi HOKOBOI OMOPHU Yepe3 OMOPHY MiJBICKY, TO MEXI BHMIpPIOBaHb
ckopouytoThkcst Ha 50 %, ToO0TO Benuka Mexa BumiproBanb 0—-500, mana mexa 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, SKIIO TICTOMICHIIKY IICIS KOXXHOTO BHMIpPIOBAaHHS CTapaHHO
OYUILYIOTb.

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

MexaHigHWI JIIHIHHAN CaMOTIHCEIIb TPAITIOE, KOJIX TaIip pyXaeThes 31 mBHUAKICTIO 10 MM
3a 1 xB. [lepemukay BMUKaHHS 1 BHMHUKAHHS TIaliepy CAaMOIMCIS 3HAaXOIUTHCS Haa HOTO
KoprycoM. Pyx mamepy BinOyBaeTbcs TUIBKM 3a OJHOYACHOTO BMHUKAHHSA JIWHAMOMETpA.
[Tokaxunk camomwucs i MEepo MalTh OyTH BiaTapoBaHi Tak, mo0 TepTd mepa o0 mamip Oyio
MiHIMaJTbHHM.

[lepenuBHa Oroperka 3 HaJIMBHUM IIPUCTOCYBaHHSM CIYrye JUId  JIO3YBaHHS
JIMCTHIBOBAaHOT Boxu. bropeTka moBuHHa OyTH 4MCTOIO, 0€3 3alHUIIKIB 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 3aKpUTOT KPUIIKH TICTOMICHIIKH TOBOPOTOM TIepeMHUKada 3a7a€ThCs MBUIKICTh
pobotu: y momokeHHi 1 mBuzakicts 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 Oe3NmedyHicTh poOOTH Ha TPWJIAdl IMiJl 9ac OYHINEHHS TICTOMICHJIKH 3
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BIJIKPUTOIO KPUIIKOIO YU 3HATUM KopitycoM. Takuil 3aXucHuil NpucTpiii BUKITIOYA€E 3ITKHEHHS PyK
13 pyXOMHUMHU 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
JTUHAMOMETPI 1 TIepo caMOMHCId 0e3 TiAKIIOYCeHHS MICHIIKH MatoTh Toka3yBatu «0». ['BUHT mis
BCTAHOBJICHHS HYJIbOBOI IMO3HAYKM PO3MIIIYETHCS HAa KOPIyCl OUHAMOMETpa JiBOpydY. SKIiio
CTpinKa mepeOyBae BUINE HYJIBOBOI IO3HAYKH, TBUHT MOBEPTAIOTH MPABOPYY, SKIIO HIKUIE
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 JIBOI CTOPOHM 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
NEePeBIpUTH BiIXWICHHs cTpiiku (apuHorpada. [ToTiM BCTaHOBIIOIOTH HYJHOBY IO3HAUKY 3a
NPAIOI0Y0ro TMHAMOMETPA 3 MiAKIIOYSHHSM MICWIKH Ta MPOBOJAATH IOCTUPYBAHHS J0 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 podouoi Temmeparypu 30°C 3a
JIOIIOMOT'0X0 TEPMOCTATY.

VYeci pocniaxyBani npoOu GOpOIIHA OBUHHI MaTH TeMIIEpaTypy OJU3bKY 10 KIMHATHO,
monaiimenme 18°C. BusnauaroTh BoJOTICTP LIMX Tpo0. Pi3Ha BONOTICTH 3yMOBIIOE pi3HE
BoJloNOrIMHEHHs. [l nociipkeHHs Ha apuHorpadi BUKOPUCTOBYIOTh JUCTUIIBOBAHY BOLY, SKY
micns poBeneHHss B TepMmoctari A0 30°C HarHiTaioTh y OIOpETKYy 3a OIOMOTOK HaJHBHOTO
npucTocyBaHHs. Boja BUTiKae 3 OIOPETKU B TIEpeIHII NpaBHid KyT TiCTOMICHIKH (hapuHOTrpada 3
OJIHAKOBOIO 1 TMOCTiifHOIO MBHAKICTIO. OTBOpH BHIOBXKEHOI (OpPMH 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
niarpamMmHoMy mamnepi. bynb-ska mpoba GopoirHa BiAMOBITHO 10 HOTO 3MaTHOCTI A0 HAOpSKaHHS
notpedye MeBHOT KiJIbKOCTI BOAM ISl TOTO, 100 3 HHOTO OTPUMATH TiCTO HAJIC)KHOT KOHCHCTEHIIII.
KinbkicTh BOMHM, 10 TIOTJIMHAETHCSI OOPOILTHOM JJIsi OTPUMaHHS Ticta 3 KoHcucTeHIiero 500 o. ¢.
(omuuunp ¢papuHorpada), BU3HAYAIOTh 32 TUTPYBAJIBHOIO KpHBOKO. B Micuiky, Harpity g0 30°C,
Hacumnaioth 50 r GopomrHa (14 % BojorocTi). 3a iHIIOT BOJOTOCTi 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 [T IHOTO BOJHU BiJIPaxOBYIOTh OFOPETKOI0 Y MUTLIITPAX M Y BiICOTKaX
1 3amucyroTh. 3a BiaxwieHHA Bix KoHcucTeHiii 500 o. ¢. MoOXHa NPaBHIBLHO OOYHCIUTH
BojionorimHeHHs. JlomyctuMe BigxuneHHs B 20 oguHUIE BiamoBigae npuommsHo 0,5 % Bomu. 3a
ICTOTHILIUX BIAXUJIEHb TUTPYBAJIbHY KPUBY CJiJl TOBTOPHUTH.

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

B=B,+0175€C -500 ,

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

Maca HaBaKK¥ MIIIEHNYHOT0 OOPOIITHA 3aJ1e5KHO BiJl HOT0 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 TPOXH OOPOINHA 1 3aMiCUTH TICTO KPYTIlIOi KOHCHCTEHIIi, SIKE JIeTIIe
BiJTOKPEMHUTH BiJ] CTIHOK MICHJIKH Ta JIOMATEH.

B ounmieny TicToMicHiIKy 3HOBY 3acUNarOTh 50 T HOCHIIKYBaHOTO OOpOIIHA, BMHUKAIOThH
npuiIaj 1 oJpasy J0AAI0Th CTUIBKH BOJH, CKUIBKM OyJI0 BCTAHOBJICHO 32 TUTPYBAJIbHOI KPUBOIO.
TicTomMicHIKY 3aKpHBAalOTh KPHUINKOK 3 IUIEKCUIJIacy, HI00 130J10BaTH TICTO BiJ BIUIMBY
TeMIepaTypy NMPHUMILIEHHS 1 Bojorocti nmositps. Yepes 12 XB. micis moyaTKy MagiHHS KPHUBOI
¢dapuHorpad BuMukaroTs. OTpuMana Kpua ((papuHOrpaMa) € XapaKTepPUCTHKOIO JTOCIIIKYBaHOT

npodwu (puc. 8).

ny OO0
<

NohoUrmenuus meema,

Puc. 7. Cxema dapunorpamm ticta

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

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
(dapuHorpadomM € po3Mip IUIONI, SKy 3aliMae (apuHorpama. [0 BenMuMHY BCTAaHOBIIOIOTH,
3aCTOCOBYIOUH CIEUIaJbHUN MpUCTpiid — Bajopumerp. [lokazHuKM BajgopuMmeTpa AJis MIICHUL 3
pI3HOIO SIKICTIO 3epHa KoiuBawThca y Mexax 20-100 oaunuups. MakcumanbHa IUIOIIA
(dapunorpamu, nio gopiBaroe 100 oguHUIM BajgopuMeTpa (0. Bajl.), XapakTepuzye OOpOITHO
CWJIBHOT MIIEHUII, TICTO SIKOT Ma€ BHCOKY CTIMKICTh MpHW 3aMilryBaHHi. HaiimMeHii BeanunHu 3a
BaJIOPUMETPOM, SIK TIPABHIIO, OTPUMYIOTH 3a JOCIIKEHHS OOpOITHA CJIA0KO1 MIIEHUIII, TICTO SKOT
3HAYHO PO3PIIKYeThCS. [I0Ka3HUKN PO3PIIKEHHS i OLIHKM BaJIOPUMETPA BUKOPUCTOBYIOTH LIS
XapaKTePUCTUKHU MIIEHHIII 33 «CHIIOI0Y.

Iopsintok po6oTH 3 BadopuMeTPOM. BinkpuBaioTh KpUIIKYy Tpuiany, GpapuHOrpamy
NOMINIAIOTh TiJ JKOBTUH wenoaH 1 MMOYaTOK KPHBOI BCTAHOBIIOIOTH HAa HYJb 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,
dbapuHOTpamMy MOKHA TIOCYHYTH JIOBEPXY UM JIOHU3Y IO CIIBMAJaHHS, aje He Outbll, HOK 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 3akpuBarOTh KPUIIKY BajlopuMeTpa. J[BHKOK BaJOpHMETpa 3
JIBOTO Kparo IMEpeBOJAATh IO MEPETHHY 3 KPUBOK (apUHOTpaMH B MICI, A€ TMOYMHAETHCS ii
maaiHHs.

Yepes Touky, ne Oik [IBW)KKA NpaBOpyd IMeEpecikae CepeAuHy IIUPUHU KPHUBOI
(dapuHOrpamMu, Ha BaJIOPUMETPl MPOXOJUTH JIiHisL, 3HAYEHHS SKOi, SK IOKAa3HUK BaJOpHUMETpa,
YUTAIOTh 3HU3Y IIKAJIH 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 HACTYIMHOTO JHS XPOMOBY CYMIII 3JIMBAIOTh Y CKIISIHY MOCYAHHY.
BropeTky KinbKka pa3iB CHONICKYIOTh JUCTHIBOBAHOK BOJOI. KpaH OropeTkun BUIIMalOTH,
pETeNbHO BUTUPAIOTH (QUIBTPYBAILHUM MANIEPOM 1 BKPHBAIOTh TOHKUM IIApOoM BaseniHy. broperka
3HOBY TOTOBA JI0 pOOOTH.

Camonuceysb. 3a JONOMOTOI0 TBHHTA 3 HAKATKOIO KiHEIlb I€pa BCTAHOBIIOKOTH TOYHO Ha
HYJIbOBY TO3HAUKy. SIKIO Mepo 3a MPaBWIIBHO BKJIAJICHOTO MMAanepy BHUKPECIIOE YTy, IO He
CHIBMAJa€ 3 JIHIEI0 Yacy Ha JllarpaMHOMY Ianepi, HoTpiOHO BUNpaBUTH camorucenb. /s nporo
10CIa0MI0I0Th YOTHPH TBUHTH, PO3TAIIOBAaHI HA THJILHOMY 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. [l 1poro notpioro 350 cm® MammuHOro Macma tumy «Shell Dentax 90». TTpuman
BII'€IHYIOTh BIJ €JNEKTPOMEpekli 1 BIIKPUBAIOTh 3aaHIO0 CTiHKy. lllaiiby-camokieiiky,
pO3TalloBaHy cliepeay Ha KOpIycl JUHaMOMETpa, 3HIMaroThb. [I0TiM 3a 0nOMOro0 cneuiaabHOl
BUKPYTKH BUTBHHYYIOTh BEPXHiil 3aMKOBUH T'BHHT MexaHi3my. Ilix mpunaa cTaBisiTh BAHHOYKY
JUIs 30MpaHHs BiAIPAI[bOBAHOTO MacTHiIa. Yepes BUPI3 B ONMOPHIil IUINTI CHOYATKy BUTBHHYYIOTh
OOKOBHI TBUHT MEXaHi3My, MOTIM HINEJIbHUN HIDKHINA BUHT. KonM MOBHICTIO BHIIMIIOCH CTape
MacCTHJIO, BCTABISAIOTH 1 3aKpIIUIIOIOTh HWKHINA CITyCKOBUI TBUHT. HOBe MacTuio 3aimBaioTh 3a
JIOTIOMOTOI0 BOPOHKH Ye€pe3 BEpPXHi OTBip 10 TMOSBH MacTuia B OokoBomy oOTBOpi. [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 Baxkelss. [loBopoToM IMiBOpydY BIAKPYUYYIOTh KPHILIKY
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nemndepa, BUAANSAIOTH 3 MWIIHAPA MOPUIEHb 13 MATYHOM 1 3ajiuBaloTh MacTwio. Ilicis mporo
MOPIIEHb MOBLIBHO 1 TOYHO BEPTUKAJIBHO BBOAATH Y IWIHAP (U000 HE PO3IUTH MAacTHIIO).
[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 BU3HAYCHHS (DI3MUHHUX BJIACTHBOCTEH
TicTa 3a OMOPOM MIIMHYHMKA TiCTa HATHITAIILHOMY IOBITPIO 32 PO3TATYBaHHS HOro B OyibOamiky

QX JIO PO3PHBY.

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

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

Puc. 9. AnbBeorpad lllonena

CTIHKY, IO TIOJIETIITYE 1i OYUINEHHS 1 3aMiHy B pa3i moTpeOu.

Jns miaTpuMaHHS TeMIEpaTypd MICWIKM B HIDKHIH YacTMHI KOpIyca pO3MIILEHO
€JIEKTPOHArpiBaJIbHUN elleMeHT. 11 OXOJIO/DKEHHS TICTOMICHIIKM BIITKY, KOJHM TeMIeparypa
noBiTpst nepesuiye 25°C, € AB1 Hacaaku A LUPKYISILii XoiaoaHoi 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(}TOIO Mae Ha MaWAAHYMKY TPU CHIPSIMOBYIOUMX IITH(TH 1 TPU yNOpW 3aBBUIIKH 2,5 MM, sKi
00MEXyI0Th TOBIIMHY IpoOU TicTa. Y LEHTPl CTOIMKA — OTBIp Ul HAJXOXKEHHS MOBITPs, HOTO
3aKpUBAE 3HU3Y pyXoMuil crprkeHb. [lig oTBOpoM po3MmilieHa MOBITpsiHA Kamepa, 3’€JHaHa 3
paBoro 60Ky MOBITPONPOBOIOM 3 BEPXHIM KIHIIEM I'pajyHoBaHOI MOCYANHH, 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
3aKpUBAETBCS 3WOMHOIO KpUIIKOI, SKa 3aKpIIUTIOETbCS T'BHHTOBMM TpuMaueM. Cucrema
CIOJTyYEHHUX MOCYAUH CKIAJA€ThCS 3 TPaAyHOBaHO1 IOCYIMHU 1 IEPEHOCHOT CKIISIHKH JIsl BOJIH.

BepxHiil kiHeup rpagyidoBaHOi MOCYIMHHU 3’€JHAHUM TPyOONpPOBOAOM 3 MOBITPSHOIO
KaMepow, a HIKHIA — TyMOBOIO TPYOKOI dYepe3 perymoBalbHUA MMTHPT 1 Hacaaky — 3
NEPEeHOCHOI0 CKJITHKOIO. 3 Hei BOJa HAIXOAWTh Yy TpanyioBaHy mnocynuHy. LIBuAKicTh
3aIOBHEHHS TTOCYJMHHA BOJIOIO IO TOMIIKK «25» Mae ctaHoBuTH 23 c. IIIBHAKiCTh 3aTIOBHEHHS
MEPEBIPAIOTH TEepel KOXKHOK Cepiero JOCTiKeHb. Y KOpmyci ambBeorpada po3ramoBaHi
madOyuKy IS BiITIS)KYBAHHS 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 peecTpyrodoro BOISHOTO MaHOMETpPA JICKHTH TiApaBIidyHWA TpuHIMIL. [lix
THUCKOM TIOBITPSI PiBE€Hb BOJW B LIEHTpPabHIN TpyOIli MaHOMETpa MiJABHUILYETHCS, Y pe3epByapi —
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najae, OAHOYACHO MIJHIMAETHCS MOIUIABOK 3 MEPOM, SIKUM 3alHCYEThCS albBeorpaMa Ha OJaHKYy,
3aKpimieHoMy Ha oOeproBoMy Oapabani. TpyOKy MaHOMETpa PETyIIpPHO YUCTATH, KOPUCTYIOUUCH
HIITKOIO-HOPKUKOM. 3a0pyaHEHHS TpYyOKH MPU3BOAMTH A0 HEpIBHUX pyXiB. Ilepo ouummiyroTh
BOJIOI0 a00 CHUPTOM. 3a TOCTIHHOTO BHUKOPUCTaHHS MPHIALy HOro poOOTy KOHTPOJIOIOTH
HIOTHIKHSL.

PerymoBanHsi Temmnepatypu. HopmanpHa pobOoua Temmeparypa wmicwikn 24°C,
anpBeorpapa — 25°C. Skmo Temnepatypa ambBeorpada Hmwkude Hik 25°C, pydky peocrary,
PO3MIIIEHY JiBOPYY BiJl OCHOBH, MOTPIOHO MOBEPHYTH B HANPSMKY CTPIJIKH, SKIIO MEPEBHIILYE
25°C — y 3BOpOTHOMY HarpsiMKy. HeoHOBe CBITIIO criasiaXxye, KOJU TeTUIOBHH MOTIK BHMHKAETHCS.
Bin ciyxuth nokaxxuukom. I1ig yac poOOTH TICTOMICHIIKM MOXKIIUBE IMiJIBULIICHHS] TEMIIEPATypH.
VYV upomy Bunanky 6axano ii BigHoBuTH A0 24°C. [IpoBOasSTH aHANI3U 32 TEMIIEpaTypy y KIMHATI
18-22°C. Tlpunaj 3aXHILIAIOTh BiJ MPSIMUX COHSYHUX POMEHIB.

IlepeBipka repmeruuyHocti npuaany. J[ns nporo HEOOXiTHO 3HATH BTYJIKY 1 TYMOBY
TpyOKy mnaTpyOka KpaHa ainbBeorpada, BIAIMKHYBIIM HOTO TakUM UYWHOM BiJJ MaHOMETpa.
[ToBepHYTH PYKOSTKY KpaHa JOTOpU. BCTAaHOBUTH NMEPEHOCHY CKIISIHKY Ha PiBEHb 1 MOBEPHYTH
HEHTPabHUNA KJII0Y 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.

PerynioBanHsi mBHAKOCTI migiiomy Boau. BCTaHOBIIOIOTH LEHTPANbHHUM KIHOY Y
MOJIO’KEHHS «2», 3a 3HATOI BTYJIKHU, CTABJIATh MOCYAMHY 3 BOJIOIO HA piBeHb. [lepeBOAATh KIIIOY 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 SKvii MHOXKATh BUCOTY MiIHOMY
mepa CaMOIMCI Il OTPUMAHHS JIHCHOTO 3HAYCHHS BIIIOBIIHOTO THUCKY, € IOCTIHHHM 1
nopiBaioe 1,1. Ane ciif nepeBipsTH, YM MPaBUIBGHO MOIUIABOK TPUMAETHCS HA MOBEPXHI BOJM.
[TepeBipsiroTh TUIABYUICTh IMOIUIABKA 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 CAaMOIIHCIIS, TIEPEKOHYIOThCS, UM TOBEPTAETHCS MEpO Yy BUXIIHE MOJOKEHHS. J[is
3py4YHOCTI 3JIeTKa TOBEpTaloTh OapabaH caMomwucis. SIKIO0 HYJIhOBE IOJIOKEHHS Tepa He
30epiraeTbCsi, TO 1€ BUIPABIAIOTH, OO0EpTalOYM OIYHHWIA TBHHT, SKUU 3B’SI3aHUN 3 OCHOBOIO
MOCY/IMHHU.

3a HOpMaJbHUX YMOB POOOTH MOBHUIT 00epT OapabaHa caMOMUCIA Bl OJHOTO YIOPY A0
IHIIOTO 3AIMCHIOETBCS 3a 35 c¢. BamBO 3a MPOBEICHHS aHATI3IB JOTPUMYBATUCH IOCTIHHOI
IIBUJIKOCTI MOTO OOEpTaHHS: IIBHIKICTh OOepTaHHs OapabaHa, SK 1 IIBUAKICTh 3alOBHCHHS
rpaayioBaHOi MOCYAWHHU BOJOIO, BIUIMBAE HAa (OpMY allbBEOrpaMu. 3a 3HIKCHHS TeMIepaTypu
JOBKULIS (HANpHUKIaJ, Y3UMKY) Yac oOepraHHs OapabaHa Moke 30UTBIIMTUCH. Y TakoMy pasi
pO3iTpiBalOTh JABUTYH, JaBIIM HOMY TOIMPAIFOBATH BXOJIOCTY 2 XB. Tepel KOXXKHOK 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 IXHsS ToBepxHsA Oyme Bucuxatu. KinbKicTh oii Mae BiANOBiAATH
peKOMeHJalisAM Yy poOouyux I1HCTpyKUiAx. Hammumok omii Moxe Npu3BeCTH A0 3aCMIYEHHS
BHYTPIIIHBOI'O MEXaHI3My ajnbBeorpada i, ik HacIiA0K, MOTpiOHO Oy/e KamiTalbHO PEMOHTYBATH
npuiag. BUKOpHCTOBYBaTH HaJICKUTh TIILKU YUCTY TOPIXOBY UM Ba3eNliHOBY OJIIO.

2. ToBuMHAa MJIMHYMKIB TicTa TijJ 4ac TPOBEACHHS aHAIi3IB 3aJCKUTh BiJ TOBIIMHU
yIopiB Ha mpeci. 3a 3acMiYeHHS KUIbIM HA 3aKpiIUIeHIN IUIACTHHI 4YM YIOpPIB, y BUIAIKY
HETIOBHOTO CTHUKAHHSA BEPXHBOI BTYJIKHM 3 OCHOBOIO TIpeca, 3a 3HOIIYBAHHS HIKHBOI YaCTHHH
npeca 9u OPOH3H Ha CTAJFHUX yIOpax, TOBITMHA MIMHYMKIB 301UIBITY€ETHCS YA 3MEHITY€EThCS. 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 SKUH BHUIIPECOBYETHCS TICTO, TAKOXK CTAPAHHO OYHUIIAIOTh. MiCHIBHUN MeXaHi3M
BUIMAOTh M0/AHs. KynbKO-TIIMMITHUKY 3MAIYIOTh IIIOMICSILIs.

Xin amamizy. Ilepen nocmimkxeHHsM npoOy OOpoIIHA NEePeMIilIylOTh 1 BU3HAYAIOTh
Bojoricte. [oryrote 2,5 % poszumn NaCl y nmuctunboBaniii Bomi. [l mporo 3BaxkylOTh
25 T XJIOPUCTOTO HATPit0 abo IpiOHOI KyXOHHOI COJIi, BUCHIAIOTh y MipHY KOJIOY 1 JOJIMBAIOTh
Bojot0 0 1000 mu. IlepeBipsitoTh TemmepaTypy MiCHIKH ¥ anbBeorpada, sika MiaTpUMY€EThCS
aBTOMAaTH4HO, BimnoBimHo 24 1 25 + 0,5°C. Temmeparypa GopoirHa Ta COIBOBOTO PO3UHMHY Ma€e
Oytu 20 + 5°C.

3BaxytoTh 250 £ 0,5 r GopoirHa 1 BiIMIPIOIOTE 00’ €M COJILOBOTO PO3YHHY BiANOBIIHO A0
BOJIOTOCTi OOpoITHa, BU3HAYCHIH 3a Tabnuieto 8 abo rpaayioBIli Ha OropeTI 6e3mocepeHbO 3a
BIJICOTKOM BOJIOrOCTi. BucumnaioTe GOpOILIHO y MICHIIKY, 3aKpHBAIOTh KPHILKY, 3aKpIMUBIIN 1i
nBoma OontaMu. 3’€IHYIOTH MICHJIKY 3 PEIYyKTOPOM, BMHMKAIOTh OBUTYH 1 cekyHaomip. Uepes
OTBIp Y KpHUUIII BIMBAIOTh BIANOBIIHY KUIBKICTH COJILOBOTO PO34YMHY npubau3zno 3a 20 c.
Hanpukinmi nepuioi XBUIMHU JBUTYH BUMHKAIOTh, 3HIMAIOTh KPHIIKY 1 BHIQISIOTH 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 XBUIUHH
3aMiC MPUIUHSIOTH 1 MOYWHAIOTh BHUIIPECOBYBATH TICTO. BCTaHOBIIOIOTH BI BaJIbLIEBI PaMKH.
BuiitmaroTs 5 miacTHHOK 13 madouky anbBeorpada i KoxHY 3MallylOTh M0JIBIHHOIO 103010 OJIii,
AK 1 ckiusHy TwiactuHy. OpHi€0 703010 OJii  3MallyloTh NpUAMabHY IUIACTHHY IS
BUIpecoBYBaHHs. [IiHABIIM I'BUHT 3aC/IIHKU TICTOMICHJIKH Y BEpXHE IMOJOXEHHS, BIIKPUBAIOThH
OTBIp JUIsl BUIIPECOBYBaHHS 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 COJILOBOI0 COJILOBOT'O
6opomrna, % 6opomrHa, % 6opomrna, %
PO3YHHY, MJI PO3YHHY, MJI PO34HHY, 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

3MiHIOIOTh 00€pTH MICHJIBHOTO MeXaHi3My. TiCTO BHUIUTOBXYETbCS Yy BHUITISIAI CMYKKH.
ITepmi 2 cm TicTa BiApi3aroTh 1 BiIKKMAA0Th. BunpecoByBanHs TpuBae. Komu Tticto aiiine mo
BiJ[pi3iB Ha MPUIMAaNbHIN IJIACTHHI, HOTO MIBUAKO BiAPI3al0Th HOXKEM 1, 3HSBIIW IUIACTaHKY,
NepeMillaloTh Ha CKISHY IUIACTHHY BaJbIEBOi paMKH, IONEPENHBO 3MAIleHy OJI€El0.
[IpuiimManbHy TIacTHHY 3MAIlyIOTh 1 BCTaHOBIIOIOTH Ha TONepeaHe Micre. Tak MOCTymoBO
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 JIBI Ha 2-X paMKax, MPUYOMY HANpsIMOK BUIPECOBYBaHHS BiMOBiAae
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 HOTpiOHO 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 Ha3aza. 3a IOMIOMOTOIO KPYTJIOTO HOKa OJTHUM PYyXOM BHPi3al0Th
MiIMHLL TicTa. Kpyrnuii HiXK, ycepeauHi SKOro 3HaXOJUThCS MIIMHELb TICTa, MiAHOCITH 10
IUIACTHHU 13 PO3CTOIHOT madKy 1 KIaTyTh Ha Hel MIMHENb. SIKIO MIMHUYUK TiCTa NMPUIUIAE J10
HOXa, 110ro 3BUIBHSAIOTH, 3JI€TKa BAAPUBIIM (ajle OHUM PYXOM) IO CTOJy. SIKIO MIMHYMK TICTa
NPWINIIAE 10 CKJIA BajblIeBOI paMKH, MOTO TPIMIKK MiIHIMAIOTh 1 MiJ HHOTO HPOITYCKAaIOTh
wiacTuHy. KoXHy IIacTHHKY 3 MIMHIIEM HEraiiHO KJIagyTh y PO3CTOMHY Kamepy anbBeorpada
(25°C) msa BimnexxyBaHHA. llepmmii MIIMHYMK TicTa PO3TAIIOBYIOTH YTropi, Jadi — B MOPSIKY
BunpecoByBaHHs. [lig yac BijuiexyBaHHA npoO Ticta B madumi anbBeorpada YUCTATH MICHIKY,
HAHOCSTH HYJBOBY JIIHIIO Ha OJIAHK aTbBEOTPaMH, NEPEBIPAIOTH PYXOMICTh Iepa-MoriaBka i ioro
HYJIbOBY [IO3HAYKYy.

JocnimxeHnHs Ticta Ha anbBeorpadi MpoBOJATH yepe3 28 XB. MICHA MOYaTKy 3aMicy.
Lentpanbuuii kiarou nepeOyBae B HOJ0XKEHH! «1». BIArBUHUYIOTH AMCK CTOJMKA, 3MAIIYIOTh
BHYTPIIIHIO TMOBEPXHIO JHUCKA 1 CTONMKAa. BuiiMaioTh 13 BiUIeKYBaJbHOI MIA(pOUYKU BEPXHIO
IUIACTUHKY 3 MJIMHIIEM TICTA 1 31IITOBXYIOTh HOr0 Ha CTOJIUK PIBHO MO LEeHTpY. [loBepTatoTh 1uck
Tak, MO0 3a JIpyroro o0EpTy CIIBMAJaTH KOHTPOJIbHI BiIMITKH, TIPU I[bOMY MIJIMHYHMK TicTa
CTUCKYEThCS 10 BUCOTH ymopy (2,5 mm). [loTiM BiArBHHUYIOTH TpUMad i 3HIMAIOTh 3HOMHY
KPHIIKY, IPU I[bOMY LEHTpaJbHA YaCTHHA MJIMHYMKA, Kpai SKOTO 3aTUCHYTI MK CTOJHMKOM
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1 3arBUHYEHUM JIMCKOM, 3aJHMIIAETbCS BIAKPUTOIO. IlOBOPOTOM IIEHTpaJbHOTO KIIOYa Y
MOJIO’KEHHS «2» BIAKPUBAIOTHh LEHTPAIbHUNA OTBIp cToyMKa. [10TiM OBEpPTaIOTh PYKOSATKY KpaHa
JBOPYY, y HaIlPsIMKY OCi TYMOBOI rpy1i (00°eM rpyuri — 18 Mi1); BETUKUM 1 BKa31BHUM MaJbISIMUA
JBOI PYKH CTUCKYIOTh T'YMOBY TpyIly, 1 TpPUMawouu ii y 1bOMY MOJOXEHHI, IEPEBOAATh PYUKY
KpaHa IIOTOpY. MIMHYMK TicTa BIJKJICIOETHCS BiJl CTOJNHKA, NMPH IOMY IEPO PEECTPYIOUOTO
MaHOMeETpa 3JIeTKa MigiiMaeThesi Joropu. [10TIiM CTaBIATh CKIISHKY 3 BOJIOIO Ha BEPXHiM piBEHb
mratuBa. LIIBUIKO MOBEPTAIOTh LEHTPAIBHUN KIIFOY Y MOJOKEHHS «3», 10 BUKIUKAE OJJHOYACHE
HAIIOBHEHHSI TPaayHoBaHOI TOCYIMHH BOJOK 1 Myck OapabaHa peecTpyrodoro MaHOMETpA.
BHaciok migBUIIEHHS TUCKY MTOBITPS MIMHYUK TICTa PO3TATYETHCS B OyIHOAIIKY.

VY wmeii yac mepo KpeciauTb KpUBY 3MIHM THUCKY BOJSTHOTO CTOBIYHKA — ajbBEOTpaMy.
VYBa)XHO CHOCTEpIralOTh 3a PO3TATYBAHHSAM OylibOaliKu 1, SIK TIJIBKA HAacTaHE PO3PUB TicTa
(HaiiyacTimie TOYKOBUI1), IIBUAKO MOBEPTAIOTh HEHTPATBHUIA KIII0U Y MOJOKEHHS «4», IPU IIbOMY
HAINIOBHEHHS OCYAMHU BOJOIO Ta o0epTaHHs 6apabaHa camonucus 3ynUHAIOThHCS. [10TiM CKIISHKY
3 BOJOI 3HIMAKOTh 31 INTaTHBY 1 CTaBISATh Ha CTUIL, LEHTPAJIbHHUMA KIIOY TOBEPTAIOThH
y nonoxxeHHs «1». Boza 3 rpanyiioBaHOT OCYAMHM HAIXOJUTh Ha3aja y MEPEHOCHY CKISIHKY, 31
CTOJIMKA BIATBUHUYYIOTH [UCK, BHHMAIOTh TICTO, 3aKPHUBAIOTh OTBIp 3MOMHOIO KpPHUIIKOIO i
3aKpIIUIIOI0TE TpuMadeM. [lOCiIiOBHO AOCHIKYIOTH HAacTymHi 4 MiIuHYUKU. OTpUMYIOTH 5
KpHUBHX Ti€i % nmpoOu. Konu BinOyBaeTbcss HCHOpMaIbHUIN pO3pUB OYIbOAIIKH, BIIOBIIHY KPUBY
HE BPaxXOBYIOTb.
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CepenHe 3HaYeHHSI PO3TSKHOCTI TicTa AOcuuca TOYKM PO3pHUBY

b - - -

Puc. 10. AnbBeorpama Tta ii eJ1leMeHTH

Po3TspkHICTh TicTa L BUMIpPIOIOTH Y MM CEpEIHBOIO JIHIEIO aJbBEOrpaMM BiJl MOYATKY
KPHBOi JI0 TOYKH po3puBYy OyinbOamku Ticta. Touky N OTpUMYIOThH, BiAKJIQZAIOUU CEPEIHIO
BiJICTaHb BiJI HYJISI JIO KiHIISA KOXKHOT KPHBOI.

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

Ianexc posmmpennst G € cepeaHiM 3HAYSHHSM MMiPaXyHKIiB 32 OIOPETKOO MICIsi PO3PUBY
Oynpbarnky. Bil IOpiBHIOE KOPEHIO KBaJpaTHOMY 3 KiNbKOCTI TOBiTps (y cM°), ska Oyma
BUKOPHCTaHA JIUISl HaTyBaHHsI OyJTbOAIIKH.

S — mToIa cepeHbOi 3 5 anbBeOrpam, cM>.

SIKII0 KpHBi PO3TaIIoOBaHi GIM3BKO MiXk COOOKO, TO CEPEeNHIO KPHBY 3pOOMTH jerko. i
HAHOCATH O€3MOCePeHhO Ha ajbBeorpami KOHTPACTHMM YOPHMUJIIOM OJHIEIO JIiHI€r0. SIKIIo
OOpOLIHO HEOJHOpPIAHE, KPHUBI PO3CiIOIOThCA. B TakoMy pas3i BUMIPIOIOTH BHUCOTY KpPHUBOiI Y
MaKCHUMYyMI, ocepenHi 1 B KiHIi. CepeHe 3HaU€HHS HAHOCATH Ha rpadik y BiMOBIAHUX TOYKAX,
3’€HaBIIM SIKI OYyAYIOTh CEpeIHIO0 KpHBY, 30epiraroun (Gopmy, XapakTepHy i1 OTPUMAHOL
ajbBeOrpaMu. 3a CepeAHbOI0 KPUBOIO PO3PAXOBYIOThH allbBEOrpamy, il KpeciasiTh KOHTPACTHUM 3a
KOJIOPOM YOPHHJIIOM.

[Tnomny cepenHbOT KPUBOI BU3HAYAIOTH IIIOHAWMEHIIIE JIBiYi 32 TOTIOMOTOIO IUIaHiMeTpa. 3
OTPUMaHNX BHMIPIOBaHbh BUPAXOBYIOTh CEpeqHE 3HAYCHHSA. Ha MalleHbKiid KpeclspchKii MOomi

3aKpIIUTIOIOTh KHOMKaMK apKym JpiOHO3epHHCTOrOo (ajge He BomieHoro) mamnepy. IloTim
30



3aKpIIUTIIOIOTh allbBeorpamy. BCTaHOBIIOIOTH NEpHEHAMKYISIPHO OOMJBa IUIeYa IUIaHIMETpA.
[Ineue A (puc. 11) cnupaeTbcss Ha WWIIHAP IUTAHIMETpA, SKUA CBOIM BICTpSIM 3aKpilUieHUH Ha

apKyli namepy.
i O
)

L 2 €3 l
4 HM ‘ o ¢ 701
0 N

Puc. 11. CxemaTn4He NmoJI0KeHHs IJIeYeli MJIaHiMeTpa Ta IUCKIB JiYNIbHUKA

[To3HayuBIIM MOYATOK OOPUCY KOHTYpa albBEOrpaMH, 3HIMAIOTh IOYATKOBUH BIJUIIK 3
JTYUIBHUKA TUTaHIMETpa, Ha sikoMy HaHeceHo mozuiku Bix O mo 10. Hampuxman, moyaTkoBHiA
Bijmik fopiBHIOe 041. [loBinbHO O0OBOASTH YEPBOHUI KOHTYp aibBEOrpaMH, IMOCIIJOBHO
npoxonsun Touku R, M, N, O, P, R. Kinuesuii Biju1ik miaHiMerpa AopiBHIOe 243. Pi3HUI MiX
MOYaTKOBUM 1 KiHIIEBUM BimtikoM ckiagae 202 (243 — 41). Koxna mnofiika JTiYdIbHUKA
IUTaHiMeTpa Biamosigae 10 cm?. Takum YUHOM, IUIOIIA J1aHOl ajbBeorpamu ckiangae 20,2 oM.
[Tepmy nudpy «2» 3HIMAIOTH TO MEPIIiA BEJIMKIN MOAUII PyXOMOi IIKaIH, IO CTOITh Mepel
HYJIEM HEPYXOMOTO TUCKY JiuMiabHUKA. [[pyra mudpa BiTiKy «4» BIINOBiIa€ OCTaHHIA Maii
HOJUILI PyXOMOTO IHMCKY, IIO CTOITh O€3MOCepefHbO Mepel HYJIbOBOI MOAUIKOI. OCTaHHIO
mdpy «3» BU3HAUAIOTH 32 HOHIYCOM (HEPYXOMOIO INKAJIOK). 3a Ii€l0 IIKAJIOK BHOUPAIOTH TY
MOJIIJIKY, SIKa CyMiCHA 3 OyIb-SKOIO MOJIIJIKOI0 PYXOMOI IITKAJIH.

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

woKCS. o o8Lxv
L 7,5x1,09
ne: K — nonpaBounuii koedirient manomerpa 1,1;
S — moma cepeHBOI Aiarpamu, oM
L — moBxuHA cepenHbOi iarpaMu, MM;
C — BenuuuHA, 3alieXHA BiA NokaszHuKa G, sKy 3HaxomaTh 3a Tabmuieio 9 abo 3a
dopmyoro C = 1,2G;
V — 06’eM TIOBITPS B CM>, 1110 IOPIBHIOE KBAAPATY iHACKCY po3MupeHHs G.

Tabmwmis 9
3navenns C 3aeKH0 Big nokasnuka 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 GinmbIocTi copTiB OopolHA, IO MaroTh iHAeKCe po3mupeHHs G mix 12 1 26,
PEKOMEHIOBaHO 3aCTOCOBYBATH cripoiieHy ¢popmyny: W = 6,54S.

Leit xoedimieHT AiiicHUIA 32 yMOBHU:

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

0) HaAXOKEHHS BOJIH Y CKIISTHHMA HWTIHIP MK KOHTpoJIbHUMU BiamiTkamu 0 125 3a 23 c.

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

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

P i L — no Haibmmx4oi oguauIi (0e3 IecaTux A0JIei MiJiMeTpa);

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

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

3a Bu3HaueHuMH Ha (apuHorpadi Ta ampBeorpadi ¢i3MYHUMH BIACTUBOCTSIMHU TICTa
OILIHIOIOTH «CHITy» muieHwui (Tabdm. 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, wu 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

OO0siaiHaHHSA: TICTOMICHUJIKA, TEPMOCTAT s OpOIIHHS TICTa, TicTONepeOuBalibHA 1
TicroopMyBajbHa MallliHa, X1i0onekapcbka Mmid, Baru T€XHIYHi, 00’emMomip «OMX-1», hopmu
JUISl BUIIIYKH, €eMaJIbOBaHI MUCKHU IS BiTIeKyBaHHS TicTa, TepmometpH Ha 50 1 300°C, muminapw,
COBKH, KOJIOU, CKJISHKH, IIIETKH.

TicTtomicunka CBaHcoHa mpu3HadeHa Uit 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 MaJblli, HABKOJIO SKUX 00€pTaIOTHCS MapHi PyXOMi MiCHIIbHI JOMATI.
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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.), sKuit
ABTOMATHYHO 3YIHHSAE TMPOIEC 3aMmicy, KOJIH
CIUIMBA€ BCTAaHOBJIEHUH 4ac.

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 IIapoM TediaoHy Ui
3ano0iranHs NPUWIMNAHHIO TiCTa 3a epeOruBaHHS.
Banbui giamerpom 10 1 3aBmosxkku 15 cm. Lle
BIJINIOBi/Tae OBKWHI (hOPMU TS BUITIKAHHS XJT110a
i3 300 r 6opomHa. 3a Bumikanug xmiba 31 100 r
OopolIHa 3BEepXy HaJ BaJbLSIMHU BCTaHOBIIOIOThH
NepecyBHUIl ~ MeXaHIYHUM  oOMexyBad, 3a
JIOLIOMOTOI0  SIKOTO MOKHA 3MIHMTH ILIHPHHY
IPOKOYYBAaHOI 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 — pyxoMHuii.
3a JOMOMOrOI0 PYKOSTKH BEpXHii
BaJIOK MOXXHa MPHUTUCKATH J0 HWKHIX
BaJbliB MiJ 4Yac QOpMyBaHHS TicTa.
dopmyBaHHs TicTa CXEMaTHYHO
300paxxeHo Ha puc. 14. OOugsa
NpuiIagd TPUBOIATECS B IO 4epe3
PENYKTOp  €NEKTPOMOTOPOM  IMOTYXK-
mictio 0,2 HP. € Takox mnemanbHUi
BMHKa4, 3a  JIOIOMOTOK  SIKOTO
BMUKAIOTh 1 3yIHHSAIOTH TPUJIAJL.

Tepmoctar  nmns OpomiHHA

MalmHHH ticra momens 505-CC  (pwuc. 14)
BUTOTOBJICHUI 13 HepkaBito4oi cranmi. 3oBHimHI po3mipu 150 x 150 x 60 cm. VYcepeauni
TEPMOCTATy € YOTHPH TOJIMI; HAa TEPEeIHId MaHenl MO TPO€E ABEPUAT Uil KOXKHOI 3 TMOJIHIIb.
CTiHKM TEpPMOCTATy IMOABIHHI, Mi)K HUIMH MICTUTBCS TEIUIOBA 130JIAMlis. Y CTemi JiBOi YacTHHU
TEPMOCTaTy — YOTHPH TEPMOEJEMEHTH, SIKi HarpiBalOTh IMPKYJIOIOYE BCEpeAHHI Iadouku
BoJsiore moBiTpsi. Ha BepxHili monwmui 3miBa po3MilIeHa IMiJi KyTOM MeTajiuHa IUIacTUHA, IO
CIPSIMOBYE CTPyM IIOBITps, @ HaJ TEPMOEIEMEHTAaMH — 3aXWMCHA IUIACTHHA 3 a30ecTy Myt
3armobiraHHs MiCIIEBOMY IeperpiBy. MakcumanbHa TOTYXHiCTh TepmocTtaty 1600 V. [IpaBopyu
BiJl TIOJIMIII PO3TANIOBAaHWH 3BOJIOXKYBad TMOBITPS BiMIIEHTPOBOI Mii. 3a TOTOMOTOI BEHTHIISATOPA
HarpiTe 1 3BOJIOKEHE TIOBITPSI 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
BEHTHJISTOPA 31HICHIOETHCS 32 JOMOMOTOK0 CUTHAIBHUX JIAMII.
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Puc. 14. Tepmocrat a5 Oponinns i Puc. 15. EdexTpuuna miv
po3cToiiKku 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 0OEpTOBUM MOAOM pO3MilleH]
HarpiBajibHi €JeMeHTH (TpH CeKIii) 3 TppOoMa CTYNEHSAMH HarpiBy — ciaOKuM, cepeaHiM i
cunpHUM. /[liama3onu HarpiBy 150-288°C. 3aranpHa motyxHicTh meui 6 kBT. 3a cuiabpHOTO
HarpiBy Temmeparypa y meui 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 CKIISIHOIO
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 BUMIYKH XJIi0a 3 iIHTEHCHBHUM 3aMicoM TicTa 3
NIIEHUYHOT0 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 Gopomna no ¢apunorpady 3a KOHCHUCTEHIT
ticta 500 o. ¢.

IpuroryBanus po3unHiB. CoJe-IlyKpoBUH PO3YHH TOTYIOTh TaKO1 KOHIIEHTpAIlii, o0 y
25 mut #ioro Oyia HaJjeKHa 3a PElenTypor KUIBKICTh coii Ta mykpy Ha 100 r 6oporrra. Po3unn
TOTYIOTh 3paHKy Ha BClO JeHHY Bumiuky. Jlns 40 xmi6uiB Oepyrs 100 r mykpy i 52 r comi,
po3umHsOTh y rapsyiid Boai (50-60°C) i noBoasate 06’em mo 1000 mi. JIpiXIKOBY CycrieH3ito
TOTYIOTh 3a JIBa 3aX0/d, II00 APLKIDKI He BTpavaiu migidoMHoi cuini. CycneHsito roTylTh Takoi
KOHIIEHTpaii, o0 y 25 mu ii MicTuinack moTpiOHa 3a penenTyporo KilbKicTh ApikIKiB Ha 100 T
6opomHa. s 20 xmiouiB 6epyts 60 T mpecoBaHUX APIKIDKIB, TPUITYCKAIOTh 1X Yy TEIUTild BOI i
ToBOIAITE 00’eM g0 500 mur. ['OTOBY CycmeH3it0 CTaBisTh y TEPMOCTAT JUISl IMiATPUMAHHS
noctiitHoi Temmepatypu 30°C. [lns mpuroTyBaHHS pO3YMHY OpoMary Kallilo 3BaXkyIOTh
500 mr KBr,O3, po34nHSIOTH Y HEBEJIMKIHM KUTBKOCTI BOJU 1 10BOAATH 00°eM 110 500 mut.

i mpUrOTYBaHHS PO3YMHY AacKOpPOIHOBOI KHCIOTH 3BaXylOTh S50 MI KHCIIOTH,
PO3YHMHSIOTH Y HEBEJMKIM KUTBKOCTI BOJU 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 GopomrHa, Bu3HaueHOi Ha dapuHOrpadi
(3a MiHycOM BOJM, IO BXOIUTh N0 CKJIAQy pPO3uYuHIB), moTiM BHocATh 200 r OopomHa i
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50 mn gpikmkoBoi cycnensii. Ticto 3amimytoTe mnpotsrom 7 XB. Temmeparypa pO34YUHIB,
OopormrHa, BOAM Ta TICTOMICHIBHOI Jiki Mae OyTh 30ajaHcoBaHa Tak, N[00 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 JBI piBHI 4YacTHHU (32 Macoro), KOXHY TIPOKOUYYIOTh [BiUl depe3 BaJIbIli
TicroniepedbuBanbHoi MamwHM. [lepmmii pas i3 3a3opom 3/16 mroiima, mmpuHa cMYXKH 10 cMm.
YTBOpeHy CMyXKy TiCTa OJHHM 3JIeTKa 3aTHYTUM KIHLIEM KJaIyTh Ha J[Ba HIDKHIX JepeB’sTHUX
BaJKH (HOPMYBAJIbHOT MAaIllMHHU, TPUTHUCKAIOTH TPETId PyXOMHU Bajelb i 3ropTaroTh TICTO B
PYJIOH, KiHIII SKOTO MPHUIIUIYIOIOTh BPYYHY, MiATHHAIOTH JTOHU3Y, Maibke 3’€THYIOUH iX, i
yKIaAaoTh y 3MmaiieHy ¢opmy. Ilotim ¢opMu cTaBiasTh y TepMocTaT [yl OpOIiHHS 1 PO3CTOUKN
J10 ToTOBHOCTI Au1si caainnA y miy (180-240 xB). Kinnesa Temnepatypa ticta 31°C.

Buniuka. Bunikaiote xmi6 BrnpomoBxk 25 xB. 3a temmneparypu 230°C. 3BONOXKEHHS
NeKapHoi Kamepu 3abe3neuyroTh, MOMIIAIOYM B HEi HEBEJIMKY €MHICTh 3 BOJOI0. 3arajibHa
TPHUBAJIICTH MPOIIECY BiJ MOYATKY 3aMICy TiCTa A0 KiHIA BUMiUkH 3,5—4,5 rox.

AmnaJi3 xuioa. Buneyennii xi1i6 30epiratoth y madi 10 HaCTYITHOTO JTHS, HE AOIYCKAIOYH
HOro mepecuxaHHs i BiAOTiBaHHS.

Ananizyroth xmibmi vepe3 16-20 roxn. BusnHauaroTh 00 €MHHMIA BHXiJd, OIIHIOIOTH
30BHIITHIA BUTJISA, TOPHUCTICTh, CJIACTHUYHICTh 1 3a0apBJICHHS M’ SKymIa. 30BHINIHINA BTSN
OIIIHIOIOTh K CEPeaHE 3 TPHOX ITOKA3HHKIB: (opMH, XapakTepy MOBEpXHI 1 3a0apBiICHHS
IIKOPHHKH.

Xni0 He MOBMHEH MaTH Hecneuu(piuHoro Ui HbOIO CMaky M 3amaxy. Bei skicHi
MOKAa3HUKH OLIIHIOIOTH 32 J1eB’ ATHOAI0BOO MIKanoo (Tadm. 11). 3araneHy Xmi60nekapchKy OLIHKY
y Oajax BU3HAYaIOTh SIK CEpEIHE 3 MOKA3HUKIB 00’ €My X110a, 30BHILIHBOIO BUIJISLY, TOPUCTOCTI,
3a0apBJIeHHS Ta €JIACTUYHOCTI 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 SIKOCTSIMH,
PEKOMEH/IYIOTh JIUIsl 3aHECEHHS JI0 MePEITiKy CHIBHUX 1 IIIHHKUX 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.

Xix anamizy. ¥V aiky Ticromicwiku npuwinBaioTh 100 mi1 po6o4oro po3urHy MOJOYHOL
KHCIIOTH, 3acumatoTh 300 r 6opomrHa, noxatTs 100 M1 IpiKIKOBO-COIBOBOTO PO3UMHY 1 PEHITY
25 M BoAM, AKY IMONEPETHHO BUKOPHUCTOBYBAIM JJISI CHOJICKYBAaHHS MOCYAY 3-TMiJ OCTAaHHBOTO
pO3unHy. 3aMilIyIOTh TiCTO BIPOOBXK 2 XB. IIpoTe, 3aranpHuii yac 3amicy 3017IbIIYIOTh, TOMY 10
MIiCHIIKY 2—3 pa3u 3yNHHSIOTb 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 1abOpPATOPHOI BUMIYKH)

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 BITIHKOM 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
BiJTHOBITIO- . HEZ0CTaTHHO no0pe .
BIJTHOBJIFOETHCSI . . BiJTHOBJIFOETHCS
€THCS BiJTHOBJIIOETHCSl | BiTHOBJIIOETHCS
. CBITJIC YU . .
. CBITJIE 3 . 61s1e uu Oue 3
3abapBieHHs TEMHO-Cipe 4i . CBITIIE 3
, TEMHE cipyBatum YKOBTYBaTHUM
M’SIKyIIIa OpyIHO-KOBTE 7 YKOBTHM .
BIZITIHKOM . BIJITIHKOM
BiJITIHKOM
. . MIPUEMHMI
HE ) ) oe3 cnerudiaHni P L
) ) HE BIJIIIOBIA€ . cnerudiaani
. BiJTIOBiIa€ cnenupigyHoro TSt
CwMak i 3amax MIICHUYHOMY ISt
MIIEHUYHO- . CMaKy, MIIEHUYHOTO
. XJi0y . . . MIIEHUYIHOTO
My X710y MIPiCHYBaTUI xJ1i6a 6

36




LE

Kuacungikauiitni HopMu, IKi BUKOPHCTOBYIOTH IS XapAKTEePUCTUKHU COPTIB MIIEHUII 32 XJ1i00NeKapChbKUMH IKOCTSIMH

Tabaums 12

CWIbHI MIIIEHUIT . [Tmenuni-dinepu .
— > - —— [Tmenwnmi minHi " . = Crnabki
[Toka3HukH BiIMIHHUHT noopuit 3aJJ0BUTbHHUI . noOpuil | 3a0BUILHUI .
. ) . 3a SIKICTIO . : TIICHUII
TIOJIINIITYBaY | MOJIMINTYBAY | MOJINIITyBaq Gbinep binep
TBepao3epHicTh TBEPJO3EPHI 1 CEpeIHO TBEPO3EPHI — — —
Ckyono1ibHICTh, % HEe MeHIe 60 60 60 50 50 40 —
Bwicr Oisika, % He MeHIe 16,0 15,0 14,0 13,0 12,0 11,0 8,0
BwMmicT kieiikoBUHM y 3€pHi, % HEe MeHIe 32,0 30,0 28,0 25,0 24,0 22,0 15,0
- » =00 5
Bwmict KICHKOBHHH y 6opomni 70 % Buxoxy, % He 36,0 34,0 32.0 29.0 27.0 25.0 20,0
MeHIIe (py4HHI METO/T)
- " e 5

Bwicr knelikoBunu y 60oporHi 70 _/o BUXOAY, %0 HE 34,0 32,0 30,0 27.0 25.0 23.0 18,0
MmeHine (3a gonomororo «Glutomaticy)
SIKicTh KJIeMKOBHHH Yy 3epHi 1 6opomHi, ox. BAK 45-75 45-75 45-75 45-65 35-90 20-100 0-120
Eoipllffg?n‘i’;fema 3a papurorpagow, 30 50 60 80 120 150 >150
KanmopumeTpruyHa o11iHka, 0. BaJl. HE MEHIIE 85 80 70 55 45 30 <30
I;II/IaTOIiVIea l\i)e(;gjolza nedopmariii Ticra 3a anbeorpadom, 500 400 280 260 240 180 <180
ITpyxHicTh TicTa 3a aibBeOrpa)oM, MM HE MEHIIIC 100 90 80 70 60 50 <50
BinHomeHHs mpy>KHOCTI TicTa 10 PO3TSHKHOCTI 3a 0,815 0,815 0,7-2.0 0,7-2.2 05-2.4 0,3-2.6 >2,6,
anpBeorpadom <0,3
O’ emrmid Buxial x1i6a, i He MeHIE (MeTOR 1400 1300 1200 1100 900 800 <800
71a00paTOPHOT BUITIYKH)
3arqana xJ1iboneKapchKa OIiHKa 3a J1a00paTopHOi 8.4 8.2 8 7 6 5 <5
BUMIYKH, OaJ HE MEHIIE




Yac Opoxinas 60 xB. TicTo 00epekHO BUHMAIOTh 3 MUCKH 1 UISTHh HA 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 (opmax 3ariakyrTh PYKOI, 3JIeTKa
3MOYEHOI0 y Bojl. DOpMH 3 TICTOM CTaBISATH Y TEPMOCTAT ISl PO3CTOMKH JO TOTOBHOCTI IS
caginHg y miy. Bunikarots x1116 30 xB. 3a Temnepatypu 230°C.

Xni6 anamizyroTh 4yepe3 16—20 roguH. BumiproroTh Horo 00’eM, OIIHIOIOTH 30BHIIIHIH
BUTJISA, 3a0apBJICHHS, TOPUCTICTD 1 €TACTUYHICTD M’ SIKYIIIA BiAMOBIIHO /10 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 kuciota (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.

s BUTOTOBIIEHHS PO3YMHY acKOpPOIHOBOi KHCIOTH 3BaxyloTh 500 Mr Kuciotw,
PO3UMHSIOTH Y HEBEJHMKIN 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 A 100 r 6oporrHa. JIpimKoBY CYCIIEH31I0 TOTYIOTh Ha KOKHHUI
3amic 3 6 T apbKmKiB 1 50 M1 BOAHM.

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 CyclleH31l0 1 Opakyrody KUIbKICTh BOAM. TicTO 3aMillylOThb YHPOJIOBXK 2 XB.
Temneparypa po3unHiB, OOpoIIHa, BOAU 1 TICTOMICHIBHOI JKI Mae OyTu 30ajlaHCOBaHa Tak, 1100
KiHIleBa Temmeparypa Ticta Oyna 30°C. Ilicng 3amicy TIiCTO KIagyTh IO €MajlbOBAaHOI MHUCKH 1
CTaBIATH y TepMocTaT Ha 10 XB. ans BimexyBaHHs. [1oTiM TicTo IUIATH 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 hopm: yHuzy 5,5 % 9.5 cm, 3Bepxy 7,5 x 11,5, 3aBBumiku 7 cMm), Ky
CTaBJISITh Y TEPMOCTAT JIi OpOJiHHSA 1 PO3CTOMKHM TicTa JO TOTOBHOCTI JUIsl CAIiHHS y TIid.
Kinnesa temnepatypa ticta 30-31°C. Bunikarots xi1i6 npotsirom 25 x. 3a temmneparypu 230°C.
3aranpHa TPUBAJICTH MPOILECY BijJ MOYATKy 3aMicy 10 KiHIs BUmiukd 2,5-3,0 rog. AHaNII3YIOThH
xmib uepe3 16-20 ron. BusnauaroTh Horo o0’€éMHHH BHIXiJ,, OIIIHIOIOTH 30BHIIIHINA BUIJISI,
MOPHUCTICTh, €TACTUYHICTD 1 KOJIp M’SKyIIa 3a J1eB’ITHOaI0BOI0 Kol (Tadm. 14). 3o0BHIMIHIN
BUIJISIT XJ1i0a OLIHIOIOTH SK CEpeHE 3 TPhOX IOKAa3HHUKIB: (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 Il BUIPECOBYBAHHS MaKapoOHiB, PEIYKTOpa, €JIEKTPOIBUTYHA.
Micwuiika 103BOJIsiE€ 3aMilllyBaTH TicTO 3 Kpynku HaBaxkkoro Bif 300 mo 1500 r. Bona o6mamnana
TpbOMa 3MIlIyBaJIbHUMHU JIONIATAMUA HAa TOPU3OHTAILHOMY Ball, Akuil poouts 90 06/xB. Kamepa
JUIS BUIIPECOBYBAHHS MaKapoOHIB PO3TAIIOBaHAa ITiJl TICTOMICHJIBHOIO KaMepolo 1 3’€THaHa 3 HEI0
yepe3 KBaJApaTHUH OTBip 13 3acyBkoro. Kamepa s BUNPECOBYBaHHS MaKapoHIB Mae
HaTHITaJbHUN IIHEK 1 OPOH30BY MaTpHIIO 13 (PTOPO-IIIACTMACOBOIO BCTaBKOIO, B SIKIH 3p00JIECHO
OTBOPH JIJIsl MAKapOHIB 13 30BHIIIHIM AlaMeTpOM 5,5 MM 1 BHYTpIlIHIM — 3,5 MM.

Bonsgamii repmoctat 3aBmnoBxkku 100 cm, 3aBmmpmku 60 cMm i 3aBBumkn 80 cM, SIKUH
niarpumye temnepatrypy Bia 30 go 60°C (£ 1°C), BigHOCHY BojoricTh nositps Big 60 g0 90 %
(=5 %).

[Mpunan dipmu «Buhlery (monens TAI-801) asst BapiHHS MakapoHiB, SIKHI CKJIATA€THCS 3
JBOX IIWJIIHAPIB U BapiHHS 3 BUITYCKHUM IMPHUCTPOEM 1 CNELIAIbHOI KPHUILIKOK 13 30HAOBUM
tepmoMeTpoM. KoxHMI IWIIHAP Mae He3aJeKHUH, peryJbOBaHH 3a JONOMOIOI peocTara
€JIEKTPOOOITPiB, CEKYHIOMIpP Ta CUTHAIBHY JIAMITOUKY. 300Ky BMOHTOBAHO 00E€pPTOBHIA BaITIOMETD,
KW Ma€e BEPXHIO TIOCYINHY JUTSl BOJHM i HUKHIO JIJIS1 PO3MIINIICHHS B Hill CITYacTOTO KOIIHMKA 1
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Ixkana oniHkU AKOCTI XJ1i0a i3 :KUTHLOTO DopolIHa 63 %

BHXO1Y (32 1a00paTOPHOI BUIIIYKH)

Tabmuus 13

. O0’em x11162 30BHIIIHIN BUIIIA M’ siky
Orifka, .
. 31 100 T 60- 3a0apBIICHHS . .
OauiB 3 | ¢opma | moBepxHA 3abapBieHHs MIOPUCTICTh €JIaCTUYHICTb CMaK
poIIHa, cM IIKOPHHKH
. . : : : MOPIBHSHO
JloGpa HAIIIB- CBITJIO- CBITJIE, BiAITOBIAHO . " .
> 400 TJIaaKa npiOHa, €JIACTUYHUHN, CYyXH .
(7) OBaJIbHA KOpUYHEBE copty GoporiHa . . BJIACTUBUIA
piBHOMIpHa .
. KUTHBOMY XJTI0Y
3aj0BlIbHA cepenHs,
300400 | mieckaTa | MIOPCTKA | KOPUYHEBE TEMHYBAaTe . . 3JIeTKa 3MUHAETHCS
(5) piBHOMipHa
He3anosinbHa TPILUH cipo TEMHE, He BiAOBIIaE KpyITHa HECNACTHIHH, HE BJIACTUBUH
<300 YBITHyTa p Y P ’ -PYIH, 3MHHAETHCS .
(3) Bara KOpPHYHEBE copty OoporHa HepiBHOMIpHA KUTHBOMY XJTI0Y
(KpUmmTHCS)
Tabnums 14
IIxana ouiHKHU AKOCTI XJ1i0a 3 OopolrHa TpuTHKANE 67 % BHXOAY (32 J1a00PaTOPHOI BUIIYKH)
. O0’eM x11i0a 30BHIIIHIN BUTISL M’ sy
OriHKa, .
. 31 100 r Go- 3a0apBiIeHHS . .
Oais 3 | ¢dopma MOBEPXHS 3a0apBJICHHS MIOPHUCTICTh €JIACTHYHICTD CcMaK
pOIIHA, CM IKOPHHKH
. HaIiB- CBITJIO- CBITJIE, BIIIOBITHO | TOPIBHSHO ApiOHA, | €MacTUYHUIN
Binminna (9) > 800 TJISIHIIEBa » B A P AP ’ .
OBaJIbHA KOpUYHEBE copty OoponrHa piBHOMipHa CyXui
HaIiB- CBITJIO- . 10Ha N BJIACTHBHIA XJIi0y 3
Hobpa (7) 700-800 riajKa CBITIIC PTOHa, CJIACTUYIHUIN M
OBaJIbHA KOPUYHEBE piBHOMIpHA OOpoIlIHA TPUTHKAIIC
. cepenHs HEJIOCTATHHO
3anosinbHa (5)| 600-700 | mieckara | IIOpPCTKa KOpPHYHEBE TEMHYBaTe cepelti, A N
piBHOMIpHA CJIACTHYHHI
He3zanosinbHa HIOPCTKA, | . TOBCTOCTiHHA, .
500-600 | meckata Cipo-KOpUYHEBE TEMHE . : HEEJIACTUIHUN ..
(3) ropOKyBara HEpIBHOMIpHA HE BIIACTUBHH X0y 3
. HIOPCTKA . . . .. | OopoirHa TpuTHKaNIe
ITorana (1) <500 yBITHyTa p ’ cipe TEMHE MaliKe BIICYyTHA | HEEJTaCTUYHUI p p
ropOkyBara




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

Benrtunsatop, ktoBeTa aist Boau po3mipom 44 x 33 cM, ABI IUIEKCUIIIacoBl abo epeB’siHi
KaceTu po3MipoM 24 x 22 x 85 cM KOXKHA, BoAsHA OaHs, cymmibHa wmada, HUIHAPU IS
BHUMIPIOBaHHS, Baru.

Texnonoriunmii mpouec. 600 r kpynku (OasucHa Bojorictb 14 %) NOMIIAIOTh Yy
TICTOMICHJIKY, BKJIIOYAIOTh arperar i, IOCTYIOBO JOJal04M HEOOXiJHy KUIBKICTh BOJIH,
PIBHOMIPHO pO3MOAUISIOTH ii 1O BCiii MOBepXHi Kpynku. Temmeparypa Boau mae 0ytu 60—65°C
(Terumwii 3amic). 3a Takoro 3amicy IMIBHIIIC MPOXOIUTH 3BOJOXYBAaHHS YaCTHHOK KpYIIKH,
YTBOPEHHSI KJICHKOBHHH, HUTOK, TUTIBOK 1 3B’SI3yBaHHS X Mi’K 0000, TICTO mBHUAIIE (GOPMYETHCS
y TPYJOYKH 1 JIETKO BUMINIYEThCSI. M’SIKICTh 1 TUTACTUYHICTh TICTA, 3aMIIMIAHOTO HA TEIUTid BOII,
TIOJIETTITY€ 1 IPUCKOPIOE (opMyBaHHS BUPOOIB, SIKi CTAIOTH OLJIBIII TJIAACHEKUMH.

Bigpasy micns mogaBaHHS BOJM, a TOTIM 4Yepe3 S5 XB. MICHA 3aMiCy TICTOMICHIKY
3YMUHSIOTh JIJI OYMIICHHS IIWIIB MICHJIBHHMX JIOMATeH BiJl HAJIWILIOTO TicTa. 3araabHUN dac,
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.
KoHcucTeHLi0 3aMilllyBaHOTO TiCTa BU3HAYalOTh OPTaHOJENTHYHO 4yepe3 5 XB. MICHIS MOYaTKy
3amicy. 3a KUTBKICTIO BOJHM, SKYy 3aJIMBAIOTh JIJIS 3aMiCy, BU3HAYAIOTh BOJIOTICTH TOTOBOTO TicTa
(Tabm. 15). Bojoricth MakapOHHOTO TiCTa KOJIMBAETHCS B Mexkax 29,5-33,5 %.

Tabmunsa 15
KinbkicTs Boau y MJ1, He0OXiHOT 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 KPYIKH), BU3HAYAIOTh 32 (hOPMYJIOL0:

VAL 8:,
100 -6
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 MATPHIIIO 1 IPECYEThCSI B MakapoHH. [leprni BUTHYTI MakapOHU 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 BimHOcHY 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 MOBITPSI 3 TepMOCTaTa 3a MEPIOAMYHOTO BIKPUBAHHS IBEPLAT BUAAIMTHCS, BIAHOCHA
BOJIOTICTh HOTO MPH IIbOMY MOCTYIOBO 3HMXKYETHCS A0 75 %. 3a 1eil yac kaceTu 3 MakapoOHaMH
4OTHPH pa3u nosepTaroTh Ha 180°C 111 piIBHOMIPHIIIOTO 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 MOBITPs — 110 65—70 %.

[To 3akiHUeHHI CyHIiHHS MakKapOHHU 3B’SI3yIOTh y IMYYKH 1 KJIAaAyTh B E€KCHKATOp IS
BiJuIe)KyBaHHs. KiHIleBa BOJIOTICTh MakapoOHIB IMicis BiJUICKyBaHHS Mae Oytd He Outbmie 13 %.
Cyxi MakapoOHHU OIIHIOIOTh OPTaHOJIENTUYHO 3a 3a0apBJICHHSIM, BUKOPUCTOBYIOUH 3 ILI€I0 METOO
nigiopani eranonu. OIIHKY BUPaXaroTh y Oanax: 9 — )KOBTe; 7 — KPEMOBE; 5 — CBITJIO-KpEMOBE
(6imyBare) abo xoBTe i3 OypyBaTHM BiATIHKOM; 3 — 5k0BTe a00 Oiie i3 KOpUIHEBUM BiATiHKOM; |
— TeMHe abo 6iJ1e 13 cipyBaTHUM BiJTIHKOM.

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

[Ticns BapiHHA MakapoOHIB OpPraHOJIENTHYHO BU3HAYAIOTh KOHCHUCTEHINIO, KOEQili€eHT
PO3BapIOBaHHS, BTPATH CyXOi pE4YOBHHH. [JIi KOHTPOIIO 3MIHM KOJBOPY 3a IMPHUTOTYBAaHHS,
BH3HAYaIOTh KOJIIp 3BAPEHUX MAKAPOHIB 32 TUMH K MOKa3HUKAMHU, 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 N0 | 11 Boxu. BMUKAIOTh eleKTpUYHE HarpiBaHHSA, BCTAHOBIIOIOTH pEOCTaT y
nojoxenns «FULLy. Huninapu 3akpuBaroTh kpuinkamu (1) i 3a BCTAHOBJICHUM y HUX 30HIOBUM
tepMomeTpoM (3) cTexats, mob Boja gocsria 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).
Bigkpyrusiu kpumiky (7), HATHBaOTh OJIM3bKO 2 J1 BOAU KIMHATHOI TEMIIEPATypH, 3arBUHYYIOTh
KPHIIKY 1 32 JOMOMOTOK BHITYCKHOTO KpaHuka (8) moBoasTh piBeHb Boau 10 Hyns. [lotim
BOJIFOMETp MOBepTaroTh HaBkoio oci Ha 180°C, mo6 mocynuna (6) BUsBMIACH yropi, BOAa Mpu
IbOMY [epPENIUBAEThCS 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 BAPIHHSI MAKaPOHIB

Bomromerp mpoBepTaroTh, Biamyckaroun mocyauHy (6) moHM3Y, 1 CTEXaTh 3a MOBHUM
3TMBOM BOJM B TMOCYAMHY 3 KOIIMKOM, MOTIM MpHJIaJ €HEPTiifHO CTPYIIYIOTh AJIs BHUIAJICHHS
HOBITPS 3 TPYOOK MakapoHiB. DIKCYIOTh 00’€M MaKkapoHiB (BOHU HE ITOBUHHI JI0BTO nepedyBaTH y
BOZi). 3HOBY MOBepTalOTh mocyauHy (6) 13 KOIIMKOM MakapoHiB, BIAKPHBAIOTh KPHIIKY,
BUIIMAIOTh KOLIMK 1 CTaBJATh HOr0 B LWIIHAP JUIsl MPUTOTYBAaHHSA, A€ MiATPUMYEThCS MOCTiiHA
temneparypa 98—99°C. INoryroTs Makaponu 20 xB. J[is Toro, mo6 MakapoHW HE 3TUMAIUCH, 1X
CJIiJl IepeMillyBaTH IIMaTeleM depe3 3 XB. BiA moyatky nmpurotyBaHHs. Yepe3 20 XB. KOUIMK 3
MakapoOHaMH BHHMAlOTh 13 BapOYHOrO IIMJIIHIpAa 32 JOMOMOTOK CHEUialbHUX IIUMIIB 1
3anumiarTh Ha 10 ¢ Haj IATiHAPOM, 00 CTEKIIa BOJA.

Kommk i3 mMakapoHamMH 3HOBY KIAIyThb y BOJIOMETpP 1 BHU3HAYalOTh 00’€M BapeHHX
makapoHiB. Ilicis 1poro 3BapeHi MakapoHM 3BaXKytoTh. KoeillieHT po3BapioBaHHS BU3HAYAIOTh
SK BIJHOWIEHHA O00’€My BapeHMX MAaKapoHIB 10 00’€My CyXHMX, a TaKOX, BIANOBIAHO, SK
BiJTHOIIIEHHS] MaCH BapEHHX JI0 MACH CyXHX.

Bu3HayeHHsi BTpaT cyxoi pe4oBuHM. [ mi€i MeTH 3a BapiHHS BCTaHOBIIOIOTH [Bi
MipHI nocyauHu eMHicTio 1000 M mij mwuliHApamMH JJIs BapiHHS 1 B HUX 3@ PIBHOMIPHOTO
NOMIITYBaHHS BUJIMBAIOTh BOJY, B IKii BapHIIHCS MaKapOHH.

Kinbkicth Boau B mocyauHax MoBoasATh 10 1000 mu. 300BTYHOTh BMICT HMJIIHAPA, 00
KajgaMyTh Oyja piBHOMIpHOIO. 3a JONOMOTOIO MIMETKH BigOUparoTh 50 M1 pO3YHHY 1 IEPEHOCATH
y mnopuensHoBy uamky. CHo4aTky pO3YMH BHIIAPIOIOTh HA BOJSMHIM OaHi, MOTIM 3aJIMIIOK
BUCYIIYIOTh Y TepMmocTaTi 3a 130°C 1o noctiiiHoi Mmacu. Brpatu cyxoi peuoBunu (X) y BiacoTkax
PO3paxoByIOTh 3a (hopMyII010:

_ Ax100
BCOO-W _
ne: A —maca cyxoro 3ajJuuikKy, T;
B — Maca moBiTpsSHO CyXHMX MakKapoHiB, 1m0 Bifmosigae 50 M B3ATOTO AJisS aHATI3iB
pO3UuHY, 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 BIZITIHKOM
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 OiTbIIe
Koe(blulgHT PO3BAPIOBAHOCTL | 34 45 | 36 349 39.41 4244 4’ 51
MaKapoHiB 32 00’ eMOM OibIne

3arajpHy OIIHKY B OajaX pO3pPaxOBYIOTh SIK CEpeIHE 3 HACTYNHUX MOKa3HUKIB:
3a0apBJICHHS MakKapoHiB, BTPAaTH CyXOl PEYOBHHU, KOS(DIllIEHTH 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, rpeukH, 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
—10 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
nepesuinyBatu 1 %. 3a pe3ymbraT aHamily MNPUIMAIOTh CcepelHe apudMeTHuHe ABOX
napaneiabHUX BU3HA4YEHb 3 TOUHICTIO /10 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 €NE€KTPOJBUTYH NPUIATY.

3. 3acunartu y npuitMaabHy BOPOHKY MPHIIAy HABaXKKy 3€pHa.

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

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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HEOOpYIICHI 3epHa IOBEPTAIOThCS HA TIOBTOPHE JIYIIEHHS. Pemmpkynsmis 37iHCHIOETBCS 10
MOBHOTO OOPYIIICHHS 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
3QJIMIIKIB IPOAYKTIB 1 BAMKHYTH TIPHJIA]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
«BHBAaHTAXKCHHSI.

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 MICIs 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, MEPEHECTH
3epHa B BOPOHKY 3 CITYACTUM JHOM 1 IPOMUTH MiJl CTPYMEHEM X0J101HO1 Bou. OOpoOIIeH] 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:

1, =M 1004 | Mx100
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

“r100-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
mocTiiHoi 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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Ta6murs 17

HaGopwu cut A1 BU3HAYEeHHS] KPYIHOCTI i BUPiBHAHOCTI 3epHa

®dopma 0TBOPIB Poamipu oTBOpiB cUT
Bunn )
CUT (miameTp abo mKpUHA), MM
Tpoco BHAOBICH 20 [19 [18 |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 = g ° cuTa e ° cuTa = cHuTa ’
) g MKM = 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 3aJMIINIACH HAMOLNBIIA KiNbKICTh 3epHA. 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 Tabnumi 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.
3. Ilo 3akiHYeHHI 3a/laHOTO YacCy PO3CIHHMK 3yMUHHUTH (TMPWIAJH 3 aBTOMATUYHUM
npuctpoeM THy «KPJI-1» 3ynuHsIOTBECS aBTOMATHYHO), 3CHIIATH IO 4Yep3i y JIOTOK CXiJ 3
47




KOKHOTO CHUTa 1 3BaXHTH 3 TOUHICTIO 110 0,1 T. [IpoXim HMKHBOTO CHUTa PO3PaxOBYIOTh OKPEMO,
HOro BITHOCSTH JI0 BIIXO/IB 1 Ha KPYILy HE NMepepoOIsSIOTh.

Ilpuxnao pospaxyuky kpynwocmi ma eupiensnocmi. 3a coptyBanHia 500 r© rpedku
HaWO1IbITY KiTBKICTh HACIHHS OTPUMAHO 3 CUT 3 AiameTpoM oTBopiB 4,5 mm (300 1) 1 4,2 (160 r).

€00 +160 X2
LUU+16U x 2
10

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

KpymHicTs y IbOMy BHTIAIKY ckianae 4,5—4,2 MM, BUPIBHSHICTh =92 %. Skmo

1.2.2 BuzHaueHHs THIIOBOI'0 CKJIAAy 3epHAa KPYII’IHUX i
3epHO0000BHX BU/IIB Ta aHAJI3 3epHa

Jl1s BUSIBIIEHHSI B COpTax JOMIIIOK 3€pHA IHIIOTO TUIY CJiJ J1aBaTH OMKC 30BHIIIHBOTO
BUTJISALY TIPO0, K1 aHami3yroTh. [Ipoba, mo mictuth noHan 10 % 3epeH (HACIHKMH) IHIIOTO TUIY,
HE MOXE XapaKTepU3yBaTH COPT 1 OLIHILII SKOCTI HE MiJIATAE.

®opmy 3epHa 1 3abapBieHHS KBITKOBUX IUIBOK (HACIHHUX YM IUIOAOBUX OOOJIOHOK)
BU3HAYAIOTh Bi3yaJlbHO, CIIBCTABJISIOYHM 3 €TAJIOHAMU 3€pHa. BiANoBiAHO 10 AiI0YMX CTAHAAPTIB i
0OTaHIYHKMX OMKCIB MPUUHATO HACTYIHI BH3HaueHHs (Tabu. 20).

Ta6numsa 20
Onuc ¢popmu Ta 3adapBJIeHHs 3epHA
®dopma 3epHa, iHmI
Bunu pMa 5epHa, . 3abapBieHHs 3epHa
00oTaHI4HI OCOOIMBOCTI
Oisie, KpeMoBe, )KOBTE, YUepPBOHE, KOPUYHEBE, Cipe
Mroco HIapOBUJHE, OBAJIBHE, (BC1 KOJIbOPU MOXKYTh OYTH 3 BIATIHKOM BiJ]
p BUJIOBXKCHE CBITJIOTO JI0 TEMHOT'0); ABOKOJIBOPOBE 3€PHO —
KpPEMOBE 3 UePBOHUM OOYKOM
COJIOM’STHO-)KOBTE, 30JI0THCTE, KOPUYHEBE,
OKpYyTJIe, BUIOBKEHE . :
JIBOKOJIbOPOBE 3a0apBJICHHS — TPaHi KOPUYHEBI 41
HIMPOKE, BUJIOBKEHE BY3bKE; . \ S
Puc . TeMHO-0ypi, a pedpa — COIIOM’THO-XKOBTI, yCi
3 OCTIOKaMH, 0e30cTe, 13 C . .
. KOJIbOPY MOXKYTb MaTH BITIHKH BiJ] CBITJIOTO JI0
3ayaTKaMu OCTIOKIB
TEMHOT'O
TPUrPaHHE — OKPYTJIC UM
BHJIOBJKEHE, BEPETEHOIIO- Oype, kopuuHeBe, cipe (cpibisicTe), YopHE;
I'peuka nibHe, kpuate, 6e3KpuIIe; OJHOTOHHE YH 3 MAJIOHKOM Y BHUIJIA/ KPaIIOK,
3 TUIECKATUMH, OITYKIIMMH, MITPHXIB, IUISIM
YBITHYTUMH TPaHsIMH
TOBCTOILTI/IHE, CEPEIHBO-
J1iIHE, TOHKOILTITHE,
Ogec npoMixHOi hopmu; 6e3ocTe, OiJ1e 1 )KOBTE PI3HUX BIATIHKIB
OCTHCTE, 13 CI1a0KO0
PO3BHHEHHMH OCTIOKAMHU

3abapBiieHHsT HACiHHS TOPOXY 3alie)KUTh BiI 3a0apBlieHHS  CIM sSmoyied, sKi
IPOCBIUYIOTBCS Yepe3 MPOo30py HACIHHY OOOJIOHKY 1 MOKe OyTH >KOBTO-PO’KEBUM UM 3€JIEHUM 3
PI3HUMH BiJTIHKaMHU.

3abapBieHHS HACIHHUX OOOJIOHOK KBACOJi MOXe OyTH OZHOTOHHMM: OLINM, YEPBOHHM,
KOPUYHEBUM, OJMBKOBUM 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
MPOJOBOJILCTBEHHAA. TE€XHUYECKUE YCIOBHS» 3a (POPMOIO HACIHHS PO3PI3HSIIOTH 6 MiATUIIB 01101
KBacoJii: O0om0a, TepJoBKa, OBaIbHA, 3MilKa, payku, JIONAaTa; YOTUPU MIATHUIHN KOJIHOPOBOI
OJIHOTOHHOI 1 JiBa MiATUIIH KOJILOPOBOI CTPOKATO.

[TpomoBonbuMii HYT Ma€ HaciHHSA BiJg OUIOrO0 J0 JKOBTO-POXKEBOTO 3a0apBlIEHHS, 3a
(dbopMOTO HACIHHS HA TIATHIIN HOTO HE TMOAUISIOTh.

TapinouHy co4YeBHMII0 3a 3a0apBICHHSAM IOAUISIOTh HA TPU IMIATHIHN: 3€JIeHA TEMHHUX
BiJITIHKIB, CBITJIO-3€JICHA 1 3 HEOTHOPITHIM 3a0apBICHHSIM.
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KpiM BkazaHMX O3HaK, SKi BCTAHOBIIOIOTH 3a 30BHINIHBOTO OTIIAMY 3€pHA, B JCSIKUX
KpyI’sSIHUX BHUJIB BU3HAYAIOTh JOJATKOBO 1HJWBIIyaJbHI aHATOMO-MOP()OIOTiYHI OCOOIUBOCTI
OyIIOBH, SIKI MOXYTh MPSMO YK OMOCEPEIKOBAHO BILUIMBATH HA TEXHOJIOT1UHI BIACTUBOCTI COPTIB.

3epnosuit ananiz pucy. Benuke 3HaueHHs 3a nepepoOKH 3epHa pucy Mae ¢opma
3€pHIBKH, CKJIOMOAIOHICTh (IIJIbHICTH) €HAOCIIEPMY, HAsBHICTh YEPBOHUX, 3€JICHUX 1 KpEeHITHIX
3epeH.

VY poboumx OnaHkKax aHamizy BKa3ylTh (HOpMy 3epHa, KOJip IUTIBOK, HASBHICTH YH
BIZICYTHICTh OCTIOKIB (Ta0s. 20). Bu3HauaroTh yMICT YEPBOHHUX, 3€JCHHUX 1 MIIOTHUHO3HUX 3epeH
i 9ac po30MpaHHS HABaXKH JIYIICHOTO PUCY, IO 3aJWIIAIACS TICIIA BU3HAYEHHS TUTIBKOBOCTI
(IB1 HaBaYKKH OOPYIIICHOTO PHUCY 3MINIYIOTH 1 BinOupatoTh aist aHamizy 10 1). Ha po306ipHiii qommri
BITOKPEMJTIOIOTh BPYYHY BCi 4YepBOHI (YepBOHYBAaTO-KOPUYHEBi), 3eleHi (BCiX BIITIHKIB),
KpEeHIsiHI 1 MIIOTUHO3HI 3€pHA, 3BaXKYIOTh OKPEMO 3 TOUHICTIO 10 0,1 T i 00YHCIIOITh iX yMICT Y
BiZICOTKAX 70 B3ATOI HaBaXKKH 3 To4uHICcTIO 70 0,1.

Jlo xpeiingHuX BiIHOCSATH 3epHa 3 OOPOUTHUCTUM JAe(HOPMOBAHUM SIIPOM, IO HArajaye Ha
37aMi Kpelay; 3a HaTHCKAHHSA BOHM JIETKO PYHHYIOThCs. [JIFOTMHO3HI 3epHa BIAPI3HAIOTH Bij
OOpOLTHUCTUX 3a XapakTepoM po3pi3y, BOHM Habarato INUIBHINII 3a OCTaHHI, B PO3pi3i
CTCapUHOIOAI0HI, OTHOPIAHI 32 KOJILOPOM, O€3 OOPOIITHHUCTOTO UM CKJIONOIIOHOTO BKPATUICHHS.

Jis  BU3HAYCHHS CKJIOMOAIOHOCTI 3 Ti€l camMOi HaBaXKH TICIS TEpeMillTyBaHHS
BiIpaxoByt0Th mocmisib 100 ImiMX 3epeH 1 po3pi3aroTh KOXKHE JIE30M OpPUTBU BIOIIEPEK
nocepeauHi. Binmosigao g0 F'OCT 10987-76 «3epHo. MeToabl onpeaeacH sl CTCKIOBUIHOCTH
3epHa 3a XapaKTepoM po3pi3y BIIHOCATH /10 OJHIET 3 TPHOX IPYIL:

— 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
€HJI0CTIEPMOM.

[TinpaxoByIOTh IXHIO KUIBKICTh 3a THIIOM 3€pHa y BifcoTkax. Kpim Toro, o6uucio0Th
3arajibHy CKJIOTIOAIOHICTb, SIKa CKJIAJA€ThCs 13 CYMH BCIX CKJIOMOAIOHHMX 1 MOJOBHHH YaCTKOBO
CKJIONOIIOHUX 3epeH y BiacoTkax. OOUMCIeHHs 3arajibHOi CKIONOAIOHOCTI 3epHa 3/1iHCHIOIOTH 3
TOYHICTIO JO JECSATHX YacTOK BiJCOTKAa 3 HACTYINHHMM 3a0KPYIJIEHHSIM pe3yJabTaTy A0 IJIOr0
qHCa.

BumipioBaHHSI JOB/KHHHM i IIMPHHM 3epeH pucy MikpoMeTpoM. /1 BU3HAUYCHHS THUITY
pucy 3a GopmMoro 3epHa MOTPIOGHO 3aMIpATH JOBXUHY 1 IIMPUHY 3€pEH Yy KBITKOBHUX IUTIBKAX YU
6e3 Hux (sep). ToBIIMHY HE BUMIPIOIOTS.

IMopsinok poGoTH. 3 HaABaXKW, MIO 3AJIWIIMIACS IMCIAS BHU3HAYEHHS IUIIBKOBOCTI,
BiZjpaxoBytoTh nocminb 20 snep. KoxHe siipo 6epyTh MIHLETOM 1 3aTHCKAIOTh CIOYATKY IO OCi
HaOLIBIIIOrO, a MOTIM CEPeAHBOrO0 PO3MIPY — MDK IITH(PTOM 1 OCHOBOIO CIEIiaJbHOIO
MiKpoMeTpa, KUl Qikcye po3mip y MM 3 TouHicTiO 10 0,01. OOUYHCTIOIOTh CepeHIO TOBXKUHY i
MIMPUHY sifep. Bu3Ha4aloTh BIAHOWICHHS [OBXWMHH J0 IIMPUHHU. Pe3ynbTaT 3amucyroTh 3
touHicTio 710 0,1 %. AHANOTIYHO BUMIPIOIOTH IOBKUHY 1 IIMPUHY 3€PEH Y KBITKOBHX ILUTiBKAX.

3epnosuit ananiz npoca. 13 npod npoca, HagicIaHUX 10 J1abopaTopii HA TEXHOIOTTIYHUI
aHaJi3, BUAULIIOTh HaBaxKy 3epHa 50 r g anamizy. [Ipu upomy Bu3HavaroTh Gopmy 3epHa 1
3a0apBJICHHS KBITKOBHX ILTIBOK (Tabu. 20).

Kpim 1p0ro0, BCTAaHOBITIOIOTH THUIOBHUI CKJIAJ 1 BMICT 00pyIIeHoro 3epHa. [l Bu3HaueHHs
THUTIOBOTO CKJIaTy 3€pHa 3 HaBaXKW 10 r BHIy4aroTh BPY4YHY 3€pHO OCHOBHOTO THITY, JOMIIIKA
IHIIX THITB 1 OOYMCIIOIOTH IXHIM BMICT. 3 IIi€l K HaBa)XKW BIAOMPArOTh OOpyImIeHi sapa i
3aMACYIOTh 1X YMICT Yy BIJICOTKaX. YMICT 3€pHa 3 TMOIIKOPKEHUM IIiJ{ IUIIBKOIO SAPOM
BCTaHOBJIIOIOTh OJIHOYACHO 3 BU3HAUECHHSM IUTIBKOBOCTI.

Jns 1poro aHamizy BUKOPUCTOBYIOTH OOWIBI HAaBaXKW siAep IICHs BHU3HAYCHHS
IUTIBKOBOCTI 3epHa Ha JymmibHUKY «['J1d». Ha po306ipHiii goumyi 3 oOpyLIEHOI HaBaXKu
BUJIIJISIIOTH TIONTKOKEHI sI/Ipa, 3BAKYIOTh 1 0OUUCITIOIOTH 1X YMICT Y BiJICOTKAX.

[lin dvac mnpoBeACHHS aHalli3y MOXYTh BHHUKATH CYMHIBH IIOJI0O HPAaBHJIBHOCTI
BITHECEHHsI TOTO UM IHIIOTO SIpa JIO MOIIKOIKEHOTO, 0COOJIUBO, SIKIIO BOHO 3a0pynHeHe. B
[[bOMY BHUIAJKy HABaXXKy s7ep KJIAAyTh Ha TOAWHHUKOBE CKJIO W HAaHOCATH Ha HHOrO 5—10 mi
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96-rpaycHOTO ETHIIOBOTO CIIHPTY abo neHarypary. [Ipu 1iboMy BCi TMOIIKOKEH] JUISHKH siIpa
MUTTEBO TEMHIILAIOTh, a 3/I0POBI HE 3MIHIOIOTh CBOT'O JKOBTOT'O 3a0apBIICHHS.

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

Busznauenna munoeozo cknady HacinHa 0o6oeux eudie. JIns aHamizy HaciHHS
BUKOPHCTOBYIOTh HaBa)KKH, BiAiOpaHi Ui BU3HAYCHHS HOTO KPYIMHOCTI ¥ BUpiBHsAHOCTI. HaciHHs
KOKHOI TTPOOM PETEbHO OIIANAIOTH 1, CHIBCTABIISIFOYM 3 €TaJOHAMH, BU3HAYAIOTH IXHIO (OpMY,
3a0apBiIeHHST 00OJIOHOK YH CiM’sITOJIeH (SIKIIO 0OO0JOHKH TPO30pi), a TAKOXK BIJIMIYAIOTh COPTOBI
0CO0IMBOCTI P00 (3a0apBIIeHHS PyOUNKa HACIHUH TOIIO).

Bupienanicme Hacinun Keaconi 3a 006)CUHOI0 BHU3HAYAIOTH 3a  JIONIOMOTOO
CHELIaJbHOTO HNPUCTPOIO, IO SBISIE COOOK JKEPCTSIHY KOPOOKY, PO3JAUIEHY IONEpEeYHUMHU
nepeTuHKaMu Ha 16 KOMIpOK, IMHMPUHA SIKUX 3MEHIIYEThCS BiJ MEpIIoi 10 ocTaHHbol Ha 0,5 MM
KokHa. HacinuHy kBaconii GepyTh MIHIIETOM 1 MPOHOCATH MO JOBXKHHI HaJ KOKHOIO KOMIPKOIO
KOpOOKHM, oIyckaroud ii y BIINOBIOHY 3a po3mipoM. IlepenHst CTiHKa KOpPOOKHM 3HIMAeThCH,
BUCYBAIOYM ii 3BEpPXy, MOXKHA BUTSATHYTU HACiHHSA 3 KOXKHOI KOMIpKM ¥ mopaxyBaTu ioro. J{is
BUMIpIOBaHb OepyTh 1BI mpobu mo 25 HaciauH. [1[00 BHM3HAYWTH BUPIBHSAHICTH KBacoji 3a
JIOBKUHOIO0, CYMY HaCiHMH JIBOX HAHOUTBIIMX CyMIXHHUX (paKIliil y MTyKaX MHOXKATh Ha 4.

Busnauenna  mpiwjunyeamocmi  pucy. TpiliuHyBaTicTb  pHCy,  BHKIUKaHa
HECTIPUATINBUMHU YMOBaMH 30MpaHHsl, 30epiraHHs 4u HEeMPaBWIHHUM CYIIiHHIM, IOTIpIIy€e HOTO
TEXHOJIOTI4HI SAKOCTI. HasBHICTh TpPIMIMH Yy 3EpHIBII PUCY YCKJIAIHIOE HOrO TepepoOJicHHS i
3HIKY€ BUX1Jl HAUIIHHIIIOTO BUAY TOTOBOT MPOAYKIIIT — LIJIOTO Aapa.

IMopsanok poGoru. TpimuHYBaTICTh pPUCY BHU3HAUYAIOTh 3a JIONOMOIOI IMPHIALY
niacdanockorry. st 1iporo micis BU3HAYEHHS IUTIBKOBOCTI 3 HaBaKKU BigpaxoByroTb 100 simep,
AK1 KJIQAyTh y NMPOPi3U IUIACTUHU JiadaHOCKOIYy. Y HPOXiAHOMY CBITJI HpHIIALY MiIPaxOBYIOTh
3epHa 3 BUIUMHMMHU OJIHIEI0 YW OUIblIEe TPIIIMHAMM B EHIOCHEpPMi, KUIbKICTh TaKHUX 3€peH
BUPAXAIOTh y BiZICOTKAX.

1.2.3 MeTonuku BU3HAYEHHS BUXOAY KpPYyHiB

[Tpobu 3epHa Kpynm’'sHUX BUAIB, IO HAIXOMATH N0 Jaboparopii, mepepoOIsioTh Ha
7a0opaTOpHUX MaIIMHAX Ha KPYIH, IO BiAMOBiAae BUMOraM Jep)KaBHUX CTAHAAPTiB Ha L BUJ
npoaykmii. IlepepoOisaioTh 3a TEXHOJOTIYHMMH CXEMaMH, ONWU3bKHUMH JO BUPOOHHYHX Y
BiAnoBiAHOCTI 3 «lIpaBumamMm opraHuM3anuy W BEACHHMS TEXHOJIOTMYECKOTro Ipolecca Ha
KpymsiHbIX npeanpustusax» (Mocksa, 1981 p.). 3aBaanHsM 1a00paTOpHOTrO MEPepOOICHHS 3epHa
€ OTPUMaHHSA 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 BUAAJICHHS KBITKOBHX (Y
ropoxy — HAaCiHHMX) OOOJIOHOK 1 NLTiyBaHHS, TOOTO 3HATTS TOHIIWX, HIIIBHO MPHJICTIUX [0
SHJI0CTIepMY TUIOJIOBUX 1 HAaCiHHMX OOOJIOHOK, a TaKOX OUNBIIOI YaCTUHU 3apojaKa 1 JesKOol
YaCTUHU anelipoHoBoro mapy. Bupanenns 3apoakiB y 80 % siiep Moe CIyKUTH OJHHUM 3
MOKA3HMKIB JOCTaTHROrO nutiyBaHHsA Kpynu. Y BiBca 3a nuliyyBaHHS BHIANSAIOTH, KPIM TOTO,
BOJIOCKM Ha TOBEpPXHI sApa. Y TPeukH BUPOOHUITBO KPYNH BKIIOYA€ TUIBKHU JIYIIEHHS —
BU/IAJICHHS TUTOJIOBUX OOOJIOHOK.

Puc. Pucosi kpymu, BiamoBimHo no I'OCT 6292-93 «Kpyna pucoBas. Texuuueckue
YCIIOBHS», SIBIAIOTH CO00I0 00poOiieHi Ha nutiyBanbHIM MalIuHi 3€pHA JIYIIEHOTO PHUCY, B SIKUX
IIOPCTKA MOBEPXHS H BiJ] OLIOro 10 KpeMOBOro 3a0apBiieHHs. JlomycKaroTbCsl MIOOJUHOKI 3€pHA 3
KOJILOPOBHMH BiTIHKAMH Ta YEPBOHUMH CMY)KKaMH. HelyleHnx 3epeH y Kpymax J0MyCKaeTbCs
He Oupiie 3 wT. y HaBaxul 31 100 r 3epHa.

Kpynu, orpumani 3a yabopaTopHOro oOpoOJieHHS PHUCY, MICTATH SIK LI, HEAPOOJeH1
A1pa, TaKk 1 4YaCTKU si/ipa Pi3HOrO po3Mipy, 110 HE MPOMILIM KPi3b CUTO 3 OTBOpaMH AiaMETPOM
1,5 Mm.
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Kpim kpym, mpoaykToM mepepoOSieHHS PHCY € KOPMOBAa MydYKa, IO YTBOPIOETHCS Y
npoueci nurigpyBanss. /1o BiAX0IB 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 IIBUJKICTIO,
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. [IImidyBanHs sapa BimOyBaeThCs il
JI€0 HAa HHOT'O 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
JTYIMIAIBHUKA.

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
BHMBAHTA)XUTH HABAXKKY 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 3BRKUTH 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 il mepepoOHTH TPETIO HABAaXKYy PUCY 1 B3ATH CEpelHE 3HAYCHHS ABOX HAHOIIKYMX
MOKA3HUKIB.

Kontposas wuiipyBannsa. Kpynu, orpumani micias nutidyBaHHS, MaiooTh OyTu
PIBHOMIPHOTO 01710T0 (0 KPEMOBOI0) 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 SAEp 3 TPIIIMHAMH Y COPTIB 3 KPUXKUM EHIIOCTIEPMOM,
abpas3uBHMIA KOHYC TITI(hyBabHOTO OapabaHy Ciia MigHIMATH, HAOIMKAIOYX IO HHOTO TaTbMiBHI
KOJIOJIKH 3 €JIACTUYHOT M’SIKOT TYMHU.
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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 JIVIIWIHHOTO OpPraHy BiJOYBA€ThCSI HETPUBAJIC
3aTHCKAHHA 3epHA 1 3CYyB KBITKOBHUX 000JIOHOK, IO BUTLHO OXOIUTIOIOTH SAPO 1 3’€AHYIOTHCS 3 HUM
TIIBKKA B OJHIM Toull — pyOumky. Cuctema acmipauii moJIsie OTpUMaHUM NPOAYKT Ha siapa i
JYIITTAHAS 3 JOMIITKaM# ri1onoaioHux yactok. LmidyroTe 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
JaMIIOUKa.

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 JIyIMJIbHUKA.

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

9. Ilo 3akiH4YeHHI MKy JYIICHHS JIaMIIO4YKa racHe. ByHKep-LIMKIOH 3 HaBa)KKOIO
JYIIEHOTO MPOCca BCTAHOBUTHU HaJl 3aCUITHOIO JIHKOIO MITi(hyBaIbHOTO 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 ITOCTABY BMUKAETHCA 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 B35ATOI HABaXKU. OYMCTUTH MAIIUHY 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 pos3duH 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 IUIOJOBUX OOOJIOHOK, HEKOJOTE, SIKE HE MPOXOAWTHh Kpi3h CHUTO
1,6 x 20 mm. IIpoin — yaCTKK PO3KOJIOTOTO Y TpOIleci nepepoOIeHHs A/pa, 10 MPOXOAATh KPi3b
MeTtanoTrkane cuto Ne 08. 3a OIliHKM SKOCTI COPTIB TPEUYKHU TiepeBara HaJa€ThCsl 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 mepepoOitoBanoi (pakiii i mae Oytu Ha 0,1 MM MEHIIOIO 3a IiaMeTp
OTBOpIB CHTa, CXOJOM 3 SIKOTO OTpHMaHa nepepodiroBaHa ¢pakuis 3epHa. JIyleHHS BUKOHYIOTb
nodpakIiifHO, MOYMHAIOYH 3 HAUKPYITHIIIO].

[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, € MiJl €0 BHCXIIHOTO CTPyMy IIOBITpS IOJOBa 1 Myd4Ka
BIJICMOKTYIOTBCS 1 CIPSIMOBYIOTBCSI B OCQKyBaJIbHy KaMepy, a sijpa i HeoOpylleHi 3epHa
NasaloTh y 301pHUK.

EdextuBnicts nymeHHs rpedukun Ha <«JIBC-1» 3anexxHo Bixm KpymHOCTI (pakuii
KOJIMBAETHCS B 3HAUYHUX Mekax. [licns JylleHHs HaBa)KKka CKIANAEThCs 3 CyMilll OOpyHIeHHX i
HEOOpYILICHUX 3ePEeH, TOMY NepepoOICHHS BEAYTh 3 MPOMIKHUM BiIOMpPaHHAM SAEP.

Henymieni 3epHa Tpedyku BiAOWMPArOTh BiJl SAPHUIN 1 JAPIOHIIMX MPOIYKTIB JYIICHHS
HUISIXOM COPTYBaHHA Ha cuTax 3 orBopamu Ha 0,2-0,3 MM MeHIIe JIiameTrpa OTBOPIB CHT, IIO
XapakTepu3yloTh KPYIHICTh AaHoi Gpaxiii. [Ipu oMy HemyIeHi 3epHa HAyTh CXOA0M, a SAPHULI
1 mpoxin — mpoxoaoM. OOpyIIeHi sapa BIJOKPEMITIOIOTH ITICHI KOXKHOTO MPOIYCKy (pakiii Kpi3b
BaJIbLIEZICKOBUII CTaHOK, a HEOOPYIIEHI CHPSIMOBYIOTh Ha IOBTOpPHE OOpPOOJIEHHS; AJIS JTyILEHHS
KOokHOI (pakiii nmoTpibHo 3pobutu Bif 3 no 15 mpomyckiB. ¥ koxHiM (paxiii gomyckaeTscs
3aJIMIIOK KITBKOX HEOOpYIIEHUX 3€pEeH, K1 MPUETHYIOTHCS Ul JYIIEHHS O HACTYIHOI (pakiii.
3a nymeHHs HaiapiOHImOI (pakiii HaBaXKH JIMIIAETHCS HEOOpOOJIeHWH 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),
3aCUNATH 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’€JHATU 3 MYUKOIO 32 I1. 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. TexHUUYECKHE YCIOBHUS», SIBISE COOOIO
TIOBHICTIO 3BIJIbHEHE BiJl KBITKOBHX ILTIBOK 1 I0Ope BiANUTI(OBaHE AIPO.

[lepnoBi Kpynmu TrapHOTO TOBApHOTO BHIJISAY, 3 JIOOpPUM pO3BApIOBAHHAM MOXKHA
OTpPUMATH TIJIbKY 3a NepepoOIieHHs] OOPOLUTHUCTOrO a00 HAIIBCKIONOAIOHOTO SSYMEHIO, 10CTaTHBO
KPYIIHOTO, 100pe BHUPIBHSAHOIO 3a PO3MIPOM, 3 JKOBTUMH OOOJIOHKaMH pPI3HOIO BIATIHKY 1
CHPUATIUBOIO AJIs tepepoliieHHs (opMoro. 3epHa SUMEHIO 3 CUHbO-3€JICHUMHU YM KOPUYHEBUMHU
000JIOHKaMU JJ1s1 BUPOOHUIITBA KPYIl BUKOPUCTOBYBATH HE CIIiJ], TOMY 10 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
60po3eHKH MOTPEOYIOTh 0COOIMBOI CXeMH IepepoOIeHHS 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 My4uIili Mae He niepeBuuryBatu 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 SIKOT 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,
3aKpiMmuATH O19HI ITAHTH, 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 IEPEePOOIISIOTh.

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
BCTAHOBJICHUH ISl 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
HeONepTUX sjep, 3a0apBIEHHSIM MYYKH 1 BMICTOM II€HCAaKy Ha BEepXHboMY 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 320apBIICHHSM 0 €HAOCIEepPMY, TOOTO OyTH Maibke Oinnm. SIKIO 32 BCTAHOBJICHUIH
yac Kpynu He OyqyTh JOCTaTHHO BIMUUII(OBAHI, HAaBaXKy 3HOBY 3acUIaTH B TOJEHIEp 1
nuTipyBaTH J0JATKOBO, 30UIBLIYIOYM Yac oOpoOieHHs 1uid 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
npomaptoBanss). Lli kpymu, BiamosimHo no I'OCT 3034-75 «Kpyma oBcsiHas. TexHumueckne
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 MYy4YeJulto. Y Mpolect
nutipyBaHHS 3BUTBHEHOTO BiJl KBITKOBUX OOOJOHOK Si/pa, y BiBCa 3 MOBEPXHI 3€pHA, KPIM YaCTHH,
SIKi BUJIITISIOTH B 1HIIMX KPYI STHUX BUJIIB, BUAAJSIOTH 11I€ BOJIOCKH, SIKi 3HM)KYIOTh 3aCBOIOBAHICTh
KPYITH.

Ilepepodaenns. Y BiBca sapo enacTW4He, 3/[aTHE BUTPUMYBATH OibII MeEXaHiIdHI
HaBAaHTKEHHS, HK 3€PHO 1HIMUX KPYIT STHUX BUIIB. KBITKOBI TUTIBKH MIUTPHO 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
BITOKPEMJICHHSI OOpYyIIEHUX 1 HEOOPYIICHWX 3€peH HaBaXKy COPTYIOTh Ha J1abopaTopHOMY
Tpiepi. HeoOpyreHe 3epHO MOBTOPHO MPOITYCKAIOTh KPi3b 001Ky, (DIKCYIOUH 3araibHy KUTbKICTh
MPOMycKiB. BimokpeMieHi JTyCKH BUAAISIOTH 33 IOTIOMOTOI0 3’€IHAaHOI 3 00IHKOIO acIipamiifHol
MammaA. OOpyiieHe 3epHO 3 yCiX (pakimiid 3’€qHy0Th pa3oM 1 NUTiQYIOTh Ha CHemiaabHIN
naboparopHiii MammuHi. Jlycku, mo moTpanwid y KpymnH, 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 (ppakiiis He 3ikIe 110 MOBEPXHi y MPU3HAYCHUH /IS ITbOTO KOPOO.

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

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
1oJjauy MOBITPsI TAKAM YMHOM, 1100 3a0€3MeUNTH IMOBHE BiJBIIOBAaHHS JTYCOK.

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

8. VBimkuyTH Tpiep «POTA K-292» («IleTkyc») B eIeKTpoMepeKy Ta 3aCHIATH CyMIlI
oOpyIlIeHnx 1 HeoOpylIeHHnX 3epeH y mnpuiiManbHuil OyHkep. Iliciast po3auieHHS 4ucTe SAPO
3aJUIIATH B HAKONIMYYBaJbHIN €MHOCTI, HEOOPYIIEHE — CIPSIMyBaTH Ha TIOBTOPHE JIYIIEHHS 10
MIOBHOTO BIJIOKPEMJICHHSI KBITKOBHMX ILTIBOK. Kinbka HEOOpyIIEHUX 3€peH, II0 3aJUILWINCH BiJ
KpynHimoi ¢pakuii (macoro 10 T), MOXXKHA HpPUEAHATH UL JYHIEHHS A0 ApiOHImOI. 3aiumok
JIpiOHUX HEOOPYIICHUX 3€PCH 3BAXKUTHU M BIJIHECTH JIO BIJXOIB.

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

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, MPOIMYCTHTH KPi3b acHipaTop 1 3BaIKUTH.

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 ¥
cemapaTopa) i 3BaKHUTH.

17. Mlicns 3akiHUeHHS aHaNi3iB (HAMPHUKIHIN pPOOOYOro IHS) OYMUCTHUTH NLTi(HyBaIBHY
MAIMHY BiJI MyYKH — BCEPEIUHI HOPKUKOM, 30BHI — IIITKOIO.
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Buxing kpym oOYHCITIOIOTH 3a BITHOMIEHHSIM 10 B3sTOI HaBakkw 3epHa (500 T): macy
nuTiOBaHUX sIEp 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 HGpOSI[iJIeHI/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 3aTpuMyrOThCs Ha CcUTi 3 orBopamu 1,0 MM, a
TaKOX — MYUKY, LI0 CKJIaJla€ Mpoxia Kpi3b cuTo 3 oTBopamu 1,0 mm. Ciuka i Mydka MaroTh OyTH
MOBHICTIO BHJIAJICH] 3 IIJIOTO 1 PO3KOJIOTOTO TOPOXY, MOAPIOHEHOTO JIOMYCKAETHCS IIOHAWOIIbIIE
0,1 % y minomy # 1 % y konoromy ropoci.

IlepepoOJiennsi. 3HiMaOTh HaciHHI OOOJOHKM Ha jabopaTopHomy mpuiani «JILISA-2»
HUIAXOM iX 3iIIKpiOaHHSA 3a TepTs HAciHHA 00 IOCIIOBHO pO3MillleHHI a0pa3uBHI AMCKH,
METaJIeBl 4aCcTKU KOKyxa poOodoi 30HM U 3epeH Mik coboro. [lpuman mo3Boinsie oTpuMyBaTu y
COPTIB 31 CJTa0KMM 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 TpHUBAJICTh OOpPOOJIEHHS, SKY
BU3HAYAIOTh JOCHIJHUM IUIAXOM 3a CTaHAAPTHUMM COPTaMH: AJS KPYIHO3EPHOTO TIOpOXY
90-115 ¢, g api6Ho3epHux copris 120—-180 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 MiJICTABIEHY €MKICTb.

7. OOpymieHe 3epHO B CyMilll 3 IUIIBKAMM IOMICTUTH B HaOIp CHUT: BEpXHE 3
nponoBryBatumMu otBopamu 4,0 x 20 MM, aBa cepenHix — 3 Kpyraumu jgiamerpom 3,0 1 1,5 mm,
HIDKHE — JHO. KpymnHi yacTWHM 0OOJIOHOK, 110 HepeOyBaroTh Ha BEPXHBOMY CHUTI, 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 Kpi3b cenaparop «AJIA K-293» nis BijokpeMiIeHHs TyCOK. Y BIMKHYTH cernapaTop B
€JIEKTPOMEPEeXKY, 3aCUMaTH HaBaXKy Yy MpUHMalbHUN JIOTOK, BIAPEryJIlOBaTH TATY Ha
BIZICMOKTYBaHHsSI OOOJIOHOK; IIICJI MPOXOJKEHHS BCi€l HAaBaXKH Kpi3b acCHipaliifHy KOJOHKY
BUMKHYTH NP/, 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 sA70JIeil — 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 T.
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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 MpOX0JI0IHOMY, 3aXUIIEHOMY BiJl CBITJIa MiCIIi.

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

Ananiz kpynu pucy. 13 npobu nurigoBaHoro pucy OepyTh HaBaXKy 5 T 3 TOYHICTIO JO
0,01 r i po36uparoTh Ha 111 1 ITpoldisieHe sAapo. o mpoOiIeHnX BiIHOCATH PO3KOJIOTI SApa PHUCY
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 IiI0To sapa.

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 TOHKMM CYIUIBHUM IIApOM HAa YOPHOMY apKylll Tamepy 4u
TeMHii po30ipHii jgomimi. 3a0apBieHHs MIIOHA IO3HAYaIOTh OJHUM 1 3 HACTYMHUX KOJBOPIB:
SICKpPaBO-)KOBTHH, JKOBTHH, >KOBTUH 13 CIpUM BIATIHKOM, CBITJIO-)KOBTHH 13 CIpUM BIiJITIHKOM,
KPEMOBH, CBITIIO-KPEeMOBHUH (00MIBa TAaK0X MOXKYTh MAaTH CipHid BiITIHOK), CIpHIA.

OpHouacHO 13 3a0apBiIiEHHSM KpYIiB BU3HAYAlOTh KOHCUCTEHIIO TIIIIOHA, SKY
XapaKTepPU3yITh 3a 30BHINIHIM BUTJIAIOM SIK CKJIONOIOHY, HAIMBCKIOMOAIOHY YM OOpOIIHHUCTY,
3aJIeXHO 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 BiJICOTKAaX.

KoHTpoib MOLIKOMKEHOro sapa y Kpynax 3I1MCHIOIOTH Tak caMmMo, 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, 1HOAI 3€JIEHYBaTHM, CIpyBaTUM UM KOPUYHIOBATUM
BiITIHKOM.

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

Busnauenna kpynnocmi adpa cpeuku. SIK mpaBuio, KpymHe, J00pe BUpPIBHSHE 3a
PO3MIpOM 3epHO TpeuKH 3abe3nedye KpymHe piBHOMIpHE sapo. KpyrHe s1po Kpaliie ou4niaeTses
BiJl HaCIHHA Oyp’siHIB 1 HEe OOPYIIEHHX 3€pEeH I'PEYKH, a TAaKOK MAa€ BHIYy Xap4yOBY LIHHICTH 3a
PaxyHOK B1JIHOCHO BEJIMKHMX PO3MipiB 3apO/IKY 1 BMICTY 010JIOT1YHO aKTMBHUX PEYOBHH.

[Tin xpymHiCTIO sapa pO3yMiIOTh YMICT Y BIJCOTKax JO BUXIJHOT HaBaXKW (paKIiii,
OTPUMAHOI CXO/IOM 13 CUTA 3 KPYTJIUMH OTBOPAaMHU 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 (QPpakIiio B JIOTOK 1 3BRXKUTH, 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 CMaKOM, 3a0apBJICHHSM 1 CTPYKTyporo. KpiM TOro, BpaxoBylOTh TPHBAJIICTh
BapiHHs y 3epHa 6000BHX BU/IB 1 KOE(DILIEHT pOo3BaprOBaHHS (30UIBIICHHS OYATKOBOTO 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 3a0e3reuye MOpiBHSIBHY OIIIHKY COPTiB. BapiHHS Ha mMapy Ja€ 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
TouHicTro 10 0,1 T.

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

3. Brnutu B umniHgpu ams BapiHHs Boay 3 Temneparyporo 100°C (3kopcTKicTh 10-15
MT-€KB/JT) 1 3aCUTIATH Ty K HAaBAXKKH KPYIIiB.

4. Jlonaty Ha KOXKHY HaBaXKy 10 1 T coJi (3epHO 6000BUX BHIIIB BapsATh 0€3 coui).

5. Huniaapy 3aKpUTH KPUIIKAMH 1 BCTAHOBUTH B OTBOPH MPIJIAY, B SKOMY Ma€ 3aKHUITITH
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 611b1107 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 koedinieHTa po3BaproBaHHsi KpymiB (3a 00’emom). [ligrorosneny no
BapiHHS MPOOY 3aHYPIOIOTh Y BUMIPIOBAIBHIH WATIHAP, Y Akuii Haxuto 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 y CYXMH MiIpHHNA HHUIIHID, 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
HEBEJIMKOIO METAJIEBOIO JIHINKOI BHMIpPIOIOTH BUCOTY BiJl BEPXHBOTO Kpal IWIIHAPA 10
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).

59



Bu3HayeHHs Koe(illieHTa po3BaplOBaHHS NEPJOBHX K

Tabmuus 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 koedinieHTa po3BapoBaHHs BiBca
O06’em Bizncrans BiJl Kparo NWITIHIPA A0 TIOBEPXHIi Kallli, CM

Kpgh‘;“*’ 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

60




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 po3BaproBanHs 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 umimiHapa. IlepeBepratoTh HMIIHIP HaL
TapiJIKOIO 1, TOCTYKYIOUH I10 THY, BUKJIAJAI0Th Ha Hel kairy. JoOpe 1 mpaBMIIbHO 3BapeHa Kalla He
PO3BANIOETHCS 1 30epirae Ha Tapiiai GopMy IWITIHIPA.

Ox0Io/KeHi 10 KIMHATHOT TeMIepaTypy MpoOH OLIHIOITH 3a 3a0apBJICHHSAM 32 FApHOTO
JIEHHOTO OCBITJIEHHA. [lng kamn 3 MmioHa 1 MEeploBHUX KPYIIB 3aCTOCOBYIOTH Ti K TIpadaiii
3a0apBIIeHHS, 1110 1 32 aHaJ13y BIAMOBIAHOTO BUAY KPYIIIB.

Creuianicty, U0 aHalli3y€e KpylnH Ha KyJiHapHI SIKOCTi, HaJE€KHUThb A00Ope YABIATH cOO1
KOJIbOPH Ta BIATIHKH, SIKUMHM XapaKTePH3YETbCs TOM 4M 1HIIMI Bua Kamm. J[ng monmermeHHs
HiIpaxyHKIB CepeqHiX MOKa3HUKIB (Taln. 26) 3abapBieHHs Kalli CIijJ 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
CBITII0-5)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

PucoBa bine uu Giyne 3 KPEeMOBUM BiJTIHKOM

CBiTII0-KpeMOBE

Kpemoge

Kpemoge i3 cipuM BigTIHKOM

Cipe, 110 XapaKTepu3ye MPOAYKT SIK HEMPHUIATHUN TS TKi

['pevana CBITIIO-KOpHYHEBE

Kopuunese

Kopuunese 3 n1ij10BUM BiTIHKOM

WO NO|IRPWO|N|O W

Jlimose

3abapBIiieHHs, 110 BiAPI3HIAETHCS BiJl HOPMAILHOTO, XapaKTEPHOTO JIJISI
rpedyanHoi Kamri

BiBcsHa CBITIIO-KOpHYHEBE

Kpemoge, kpeMoOBe 3 KOpUYHEBUM BiTIHKOM

KpemMoBe 3 KOppu4HEBHM BiITIHKOM

WOl N O

Kopuunese, cBiTII0O-KOpHUYHEBE, Cipe

3abapBieHHs, 10 BiPI3HAETHCS BiJl HOPMAJILHOTO, XapaKTEPHOTO IS
BIBCSIHOI Kartri

[TepmoBa CiTiio-kpemoBe (i3 )KOBTYBaTHM BIATIHKOM 4 0€3 HHOT'0)

Kpemoge, kpeMoOBe 3 KOpUYHEBUM BiJTIHKOM

KpeMoBe 3 KOppu4HEBHM BiITIHKOM

WO N[O

Kopununese, cipe

3abapBIieHHs, IO BiIPi3HAETHCS BiJl HOPMAJIBHOTO, XapaKTEPHOTO JUIS
TIEPJIOBOI Kai 1

Cmax Kawi OUIHIOIOTH 32 JCB’SITHOATOBOIO IIKAJIOK0: BUIIMK Oan (9) maroTh mpobi, 1o
Mae 1o0pe BHpaKEHHI CMakK i apomar, XapaKTepHi JUIsl TaHOTO BUAY MPOAYKTY, 0€3 CTOPOHHIX
npucMakiB 1 3amaxiB. [lopiBHIOIOTH i3 MpoOamMM Kaiii COpTiB, CMaK i apoMar SKHX BiJOMi
nerycratopaM. HasiBHICTh KHCIIOTO, TIPKYBAaTOr0 UM 1HIIMX MPUCMAKIB, TaK CaMo fK 1 BIICYTHICTb
HAaCUYEHOTO HATypaJbHOIO CMaKy Ta apoMmaTy Kallli, JAlTh IiJICTABM 3HU3UTH OI[HKY Ha
1-3 Gamu. Haitnmwkunum Oanom (1) omiHIOIOTH MpoOy, Kpyma sIKOro 3iMCOBaHA JI€I0 30BHIIIHIX
YMHHMKIB, YHACIIIOK YOTO Kallla 30BCIM HE TpUaTHA I B)KUBAHHS.

Koncucmenyito kawi BU3HA4al0Th HA OCHOBI 30BHIIIHBOTO OIMIsAY M aerycranii. BiBcsny
Kally OLIHIOIOTH SK HAIiBB 3Ky UM B’SI3KY, B yCIX IHIIMX BUJIB BOHA MOKE OYTH pO3CHITYACTOIO
a00 HaAMIBPO3CHUITIACTOIO.

Kyninapua ouinka 3epna 606oBux BuaiB. Brnepue ornsaairors npodu udepe3d 90 XB.
MiCIIs TIOYaTKy BapiHHS rOpOXY, KBAacolsi, YAHH, HYTY Ta uepe3 30 XB. micisl MO4yaTKy BapiHHS
COYEBHII, a MOTIM MOBTOPIOIOTH OrJIsiA yepe3 KokHI 10—15 XB. 10 MOBHOI TOTOBHOCTI, SIKY
BU3HAYAIOTh OPTaHOJIENTUYHO, 3JI€TKAa HATHCKAIOUM JIOXKKOIO Ha OKpemi 3epHa. OCHOBHHI
MOKa3HWK TOTOBHOCTI — M SIKICTh OUTBIIIOCTI 3€pEH.

3BapeHe 3epHO KJIaayTh HA IIOBKOBE CHUTO JJIsi BHUIAJICHHS HAJUIAIIKIB BOIHU, TOTIM
BUKJIQJIAI0Th HA TaplJIKy, OXOJO/DKYIOTh 1 3BaXYIOTh 3 TOUHICTIO 710 0,1 T.

[Ticst 3BaKyBaHHS OPTAHOJICTITUYHO OIIHIOIOTH 3a0apBIICHHS, CMaK, PO3BAaPIOBAHHS.

3abapBiIeHHS 3BapPEHOr0 3€pHA XapaKTEPU3YIOTh 3a TUMHU K IOKA3HUKAMHU, 110 i CyXOro.

Cwmak OIiHIOIOTh 3a JIeB’ATH0aI0Bo miKanor. HaitBunly ominky (9) matote mpobam i3
NPUEMHUM, 3JIerKa COJIOJKYBATUM (FOPOX) CMAKOM, XapaKTEPHUM JJisi KOKHOTO BHUIY, HI’KHOIO
OOPOLIHUCTOIO YU MACISIHUCTOIO (KBACOJIS) KOHCUCTEHIIIE€I0, 0€3 CTOPOHHIX MPUCMAKIB 1 3amaxis.
3a HasBHOCTI CTOPOHHIX MPHUCMAKIB 1 3aMaxiB c1a0K01 IHTEeHCUBHOCTI (IPUCMaK CUPOTO TypHEIICY,
HETIPUEMHUM 3amax TOIO) OLIHKA 3HWKYETHCS Ha OAMH 0all, 32 CWIIBHIIINX IIPUCMAaKIB 1 3aMaxis,
a TaKOXX HasIBHOCTI TBEPJOTO, IOTAHO PO3BAPEHOr0 3€pHA BOHA MOXe OyTH 3HMKEeHa Ha 2—3 OGanu.

OmHOYacHO 3 OIIIHKOI CMaKy 3a Jerycraiii mpoOW BH3HAYAIOTH ii po38apro8aHHs.
PiBHOMipHE po3BapioBaHHI Mae mpoba, B sKii moHaliMeHme 95 % 3epHa Mae MKy
KOHCHCTEHIIIO, JISTKO PO3KOBYETHCS 1 30epirae IMiTCHICTh 10 MOMEHTY TOTOBHOCTI. B iHIIOMY
BUIAJKY PO3BapIOBaHHs BBA)KAE€THCS HEPIBHOMIPHUM.
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1.2.6 Bu3HaYeHHsI eKCTPAKTHBHOCTI 3epHA STYMEHIO

OLiHIOIOTh EKCTPAKTUBHICTD 3€pHA JOCIIIHUX COPTIB SUYMEHIO HACTYITHUM YHHOM.

YV nepuwuii oenv ananmizy ciij IpUroTYBaTH COJNIOJOBY BUTSDKKY. [[ist mioro:

1. Pozmosnotu 600 T cyxoro cojony Tak, o0 po3MeneHUi MPOAYKT MOBHICTIO MPOXOIUB
Kpi3b CUTO 3 METAJIEBOIO CITKOIO Ne 1.

2. llompiOHEHWIT COMOA 3aJIUTH TUCTUIHLOBAHOKO BOJIOIO 3 po3paxyHKy 1:4. HactoroBaTu
NpOTATOM 2 TON. 3a MEPIOAMYHOro mominryBaHHs. Ilicis mporo cymim QiUIbTPYIOTh Kpi3b
ManepoBUil CKJIaT9acTuil GuUIBTP.

3. BuzHaunTH KOHIIEHTPAIII0 COJIOJIOBOI BUTSDKKH, sIKa IMOBUHHA OyTH Onu3bko 4 %.
[TorrepesHBO BUMIPATH MIUTBHICTD (DUTHTPATy apEOMETPOM, IS ITHOTO 3JIUTH BUTSDKKY B IIAJIIHAP
1 00epeXKHO 3aHypUTH apeoMeTp y piauHy, n0 nHa IwrHgpa. [licms Toro, sk apeomerp
YCTaHOBUTHCS Ha Oynb-sKii MO, HOTO CIIiJ JETKUM MOIITOBXOM 3aHYpPUTH IJIHMOIIE HAa OJIHY-
JIB1 TIOAUIKH ¥ 3a4eKaTH, JIOKU BiH MOBEPHETHCS B TOYATKOBE IMONOXeHHS. KiHIEBUI BimTiK
HAJICKUTHh 3pOOUTH uepe3 2—3 XB., 1Ie MOTPIOHO JUIA BUPIBHIOBAHHA TEMIIEPATYpU BUTSIKKU U
apeomeTrpa. BiUlIKOBYIOTH 10 BEpXHbOMY Kpar0 MEHICKa. SIKIo BiH nepedyBae MK JBOMA
HOJUIKAMU IIKaIH, OepyTh BEpXHE 3 HUX. 3a BIJUIIKY MEHICK pPiAMHHU B IWIIHIpI Mae OyTH Ha
piBHI ouell. SIKIIO MITbHICTE PITBTPATy BHSIBHUTHCS BHUIIOKO 32 4,5 %, moTpiOHO po30aBUTH HOTO
JUCTUIBOBAHOIO BOJIOIO JI0 HAJIKHOI KOHIEHTpAIil 1 BHU3HAYUTH KOHIIEHTPAIIO COJIOIOBOI
BUTSDKKH apEOMETPOM.

4. JIns aHamizy Bimiopatu 6 mocmimHux mpod mo 120 T 1 po3MOJIOTH Ha JIabopaTOPHOMY
MJIMHI TOHKOTO IMOMENIy 3 KOHiuHUMH pobOounmu opranamu (dipmu «Miag Braunsehweigy,
HimeuunHa) 3 TuM, 1106 mpoxiJ Kpi3b CUTO 3 MeTaneBoro citkoro Ne 056 ckianaB He MeHiue 85 %.

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

6. Po3menenuii suMiHb peTeIbHO MEepeMilllaTH 1 3BaXKUTH Ha TEXHIYHUX Barax BiJ KOXKHOT
npoOu 181 HaBaxku 1o 50 r 3 ToynicTio 10 0,01 r y nonepenHbO 3BaXKEHUX CYXHX CTaKaHax BiJ
3aTOPHOTO TPUIIATY.

7. Homatu B koxxuuii ctakad mo 0,1 r Tumony (as momepepkeHHsT OPOIIHHS) 1 3aIUTH
200 M3 comomoBOi BUTSDKKM. BMICT cTakaHa o00€pexHO, YHUKalO4YH po30pH3KyBaHHS,
nepeMilaTH, TOCTYNOBO onaruu 50 M TUCTUIBOBAHOT BOJIH.

8. Cymim HacroroBatu 3a Temnepatypu 14-16°C 6nmsbko 15 ron.

Hacmynnozo ous ananisy:.

1. VBIMKHYTH aBTOMAaTHYHHM 3aTOpHHMI IpWIIaJ, YCTAaHOBJICHUH HA PEXXUM BU3HAUCHHS
€KCTPAKTUBHOCTI SYMEHIO.

2. CtakaH¥ i3 CyMINIIIIO MOMICTUTH Ha BOSHY OaHIO 3aTOPHOTO TpUJIaay, Harpity 1o
60°C. [loectn Ttemmeparypy B crakanHax a0 70°C, yBIMKHYTH MIIIaJK{d 3aTOPHOTO TMpHIIAIY.
ABTOMAT MiATPUMYE LI TEMIIEPATYPY NPOTATOM OJHI€T TOAMHHU.

3. Yepe3 roauMHy BHUMKHYTH MIIIANKH, TICIAS [BOTO TOYHETHCS aBTOMAaTHUYHE
OXOJIOJKEHHSI BMICTY CTakaHiB 710 TeMrepaTtypu 20°C mpoTOYHOIO BOJOKO.

4. BuiiHATH CTaKaHH 3 3aTOPHOTO MPUJIAAY 1 3SMUTH MIIIAJIKHA JUCTHILOBAHOKO BOJIOIO.

5. Crakanu Hacyx0 BUTEPTH 30BHi, IOCTAaBUTH HA Baru i JOJMBATH AUCTUIILOBAHY BOJY 3
TaKUM pO3paxyHKOM, 00 Macy BMIiCTy ctakaHa joBectd 10 500 r.

6. Bmict crakana mpodineTpyBatH yepe3 ckiamdactuil ¢inetp. Ilepmry mopmiro, sika
MicTuTh 01mu3pk0 100 M1, TOBepHYTH Ha QUIBTP.

7. B orpumanomy QinbTpaTi apeoMeTpoM BH3HAYUTH MAacOBY YacTKy EKCTpPakTy Ta
pO3paxyBaTH eKCTPAKTHBHICTH stuMeHI0 (E£1) 3a popmyoro:

| €99,64 +W — 400k +36
E, = %,
100 -1
ne: | — BimcoTok ekcTpakTy B QimbTparti 3a Macoro;
K — BiZICOTOK €KCTPaKTy B COJIOIOBiM BUTSIKII 3a 00’ €MOM;
W — BMiCT BOJIOTH B sTuUMeHi, %.
[TepepaxoByIOTh €KCTPAKTUBHICTH Ha aOCOIIOTHO CyXy pedoBUHY (E>) 3a hopMyIoro:
E, x100
® 100-W
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Bigxunenns 3a JBOX mMapajenbHUX BH3HAYeHb Mae Oytu He Outpme + 0,75 % Bin
OTPUMAaHUX 3HAYE€Hb CKCTPAKTHBHOCTI.

1.2.7 BuzHaueHHsI eHepPrii MPOPOCTAHHA i 3JaTHOCTI 10 IPOPOCTAHHS
3epHA NMBOBAPHOI0 STYMEHIO

1. BiniGpatu nBi npo6u o 500 3epeH 1 MOKIacTH KOXKHY 3 HUX B YCTAHOBJIEHY Y TpUMaul
CKIITHY BOpPOHKY miameTpoMm 10 cm. Ha kiHenb BOPOHKHM HAJIITH KOPOTKY TYMOBY TpPYyOKy i3
3atuckaueM. JIs BUKIIIOUEHHS NMPOCKAKYBAaHHS 3€PEH IMOKIJIACTH Yy CIYCKOBHH OTBIp BOPOHKHU
[IMAaTOYOK CKJISTHOT Majdnyky abo0 CKISHY KyJdbKy. BOpOHKY 3 3epHOM 3allOBHHTH BOJOTiHHOIO
BOJ1010 KiMHaTHOT Temrepatypu (18—20°C) Tak, mo06 ii piBeHb OyB Ha 2 CM BHIIIE TTOBEPXHi 3€pHA.
[Ticniss HanOBHEHHS BOPOHKHM BOJOIO 3€PHA, IO CIUIMBIIM, 3aHYPIOIOTh, PETEIbHO MEPEeMIilIyIOUH
HaJINYKOIO.

2. Yepes 4 ron1. BIAKpUBAIOTH 1 CIIYCKAIOTh BOAY. 3€PHO 3aJIMILAIOTH Y Jdiiii Ha 16—18 rox.
3a KIMHaTHOi TeMmrepaTypH, TYMOBY TpyOKy 3BUIbHSIOTH BiJ 3aTHckauda. [Ipu npomy miiika mae
OyTH 3aKpuTa CKJISHOIO KPHUILIKOIO (yamkoro IleTpi), Ha BHYTpIIIHIO TOBEPXHIO SKOT MiIKIA1al0Th
3MOYEHE BOJIOIO KpyXKaJblie (QiIbTPYyBAILHOTO Marepy.

3. Ha nmpyruii neHp 3epHO 3HOBY 3aJIMBalOTh BOJOIO 1 3aimuIIaioTh Ha 4 rof. Ilicns uporo
BOJly CIYCKAaIOTh 1 3aJIMIIAIOTH TYMOBY TPYOKY BiIKPHTOIO /10 KiHIIS IPOPOIIYBaHHS, a BOPOHKY
3HOBY 3aKPHBAIOTh KPHUILIKOO 3 BOJIOTUM (LIBTPYBaJbHIM MAepOM.

4. Yepes T1pu mo6m (72 TOA.) BHW3HAYAIOTH CHEPTil0 MPOPOCTAHHS, IS I[HOTO
HiIpaxoBYIOTh 3€pPHA, B SKUX BUHMIIOB HA30BHI KOPIHYHK, BKIIOYAIOUYH Ti, 110 HAKITIOHYIUCS (3
«OYKOMY). 3pyuHillle paxyBaTH HENpOpoCIi 3epHa 1, BIAHIMAKOYM IiXHIO KulbkicTe Bim 500,
BHU3HAYATH KUTBKICTh MPOPOCITUX.

5. Jlist BU3HAUEHHS 31aTHOCTI JI0 TPOPOCTAHHS Y JIiiii mie ABi 106u (48 T0A.) 3aIUIIaoTh
JIMIIEe HEIPOPOCIIi 3a TPU A0OU 3epHa.

6. BincoTok mpopociux 3epeH y KOoxHii mpodi (X) obumcmorTs 3 TouHnicTio g0 0,1 3a
dbopmyioro:

Y= 100x 4 04
500

ne: A — KUTBKICTh MPOPOCITUX 3epeH Y MpoOi.

Ilpuxnao. Yepe3 tpu n00u y mpodi Oyno 32 HEmpopociMxX 3epHa, a 4epe3 I'ATh Ji0
npopociu e 10 .

E - €00 - 32 %100 _936%, 3, - 468 +10
500 500
ne: E, — eHepris NpopOCTaHHS;
3, — 3IaTHICTH 10 TPOPOCTAHHSL.

E.; 13, 0 copTy migpaxoByOTh SIK CEpeHE apUPMETHUHE 3 Pe3yIbTaTiB JBOX BU3HAYCHb.

Pesynbratu E; i 3, 3a0kpyrmorots 10 1 %, y Hammomy npuknani: £, = 94 %, 3, = 96 %.

Binmosigao 1o I'OCT 10968-88 «3epHo. MeTonb!l onpeesieHus: SHEPTUN TPOPACTAHUS H
CIOCOOHOCTH TPOPACTaHHA», PO3XOKEHHS MIDK JBOMa IapajeIbHUMH BH3HAYCHHSAMHU
JIOITyCKAIOTHCS Y BIICOTKAx HE OibIe:

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

7 — 3a cepenHbO1 apupMeTHUHOT BeInurHU Hux4ue 90 %.

=95,6%,

Yacruna 2. XiMiuyHUI aHAJII3 POCJTUHHOI NPOAYKIII

2.1 3epHoBi Ta 3epH06060Bi BuaN. Kykypynza Ha 3epHo

VY mpoGax copTiB 3epHOBUX 1 3epHO000OBHMX BHIIB XiMiuHiI Jabopatopii IHcTHTYTY
BH3HAYAIOTh 3arajibHy KUIBKICTh a30Ty, a MOTIM O0YHCITIOIOTh YMICT OiiKa (CHpOTO TPOTETHY).

VY mnmenwi, XKuTa, KyKypy[I3HW, TOPOXY, KBacoJi, COYEBHUIIl Ta IHIIMX 3epHOO000BUX
aHAJI3yIOTh 3€PHO, Y KPYIT SIHUX KYJIbTYpP: PUC, TPEUKa, MPOCO — KPYMHU. 3a OLIHKU KPYI STHUX
AKOCTEH BiBCa Ta SYMEHIO BMICT OUIKa BH3HAYaIOTh y Kpymax, a 3a OI[HKM KOPMOBHUX
BJIACTUBOCTEH IUX BUMAIB 1 NHMBOBAapHUX SKOCTEH SUMEHIO — y 3epHi. B 3epHiI KyKypyasu
BH3HAYAIOTh TAKOK YMICT KPOXMAJIIO Ta )KHUPY, @ B 3€PHI MMBOBAPHOTO SIUMEHIO — KPOXMAJIIO.
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VY neskux BUTAAKaX IS TOPIBHSUIBHOI OIIHKHM Pi3HUX BUIIB a00 OKPEMHX COPTIB IHX
BUJIIB, KpiM Ol1Ka, BU3HAYAIOTh YMICT XKHUPY, KPOXMaII0, KIITKOBUHU i 3071.

BinOupanns i mogpioOHenHs cepeaix mpo6. Cepeani mpobu A XIMIYHHX aHaJi3iB
BIIOMPAIOTh y TaKid KUIBKOCTI: 3€pHa MuIeHHIl, *kuTta — 50 r; BiBca, SUMEHIO Ta 36pHOO000BUX
BuaiB — 100 r; kykypym3u — 150-200 r; kpynu pi3HUX BUAIB — 5 T.

Skuo KpiM BU3HA4YeHHsI BMICTy OiJIka B 3€pHI MIIEHUI W KUTa, a TaKOX Yy Kpymax,
MOTPIOHO BUKOHATH 1 1HIII aHAi3H, CEPEIHIO MPOOY BiAMOBIIHO 301IBIITYIOTS.

Po3MmenroroTs 3epHO 3a IBOMa 3aXOJaMH: CIIOYATKY BCHO BimiOpaHy mpoOy moapiOHIOIThH
Ha BITHOCHO KPYITHI YaCTWHKH, MPOITYCTUBIIU OJWH Pa3 4Yepe3 MIIHH, a MOTIM YCIO MpoOly 4u 1i
YaCTUHY PO3MEIIOIOThH TOHIIIE.

S0 y MIIeHHMII Ta KUTI MOTPIOHO BH3HAYMTH TUTLKH BMICT OUTKa, CepeaHi MPOOH IHX
BUIB Macoro 50 T moApiOHIOITH 1 po3MentoroTh Ha MiuHI «Ilipyer». 3a HasiBHOCTI B 1abopaTopii
KOHYCHOTO MJIMHA CEpe/iHI MpoOu CrovaTKy nojapiOHioTh Ha MiMHI «Ilipyer», a moTiM 3HOBY
BIIOMPAIOTh 13 HUX cepeaHi mpobu Macoro 6iu3bko 20 I KoKHA W MOAPIOHIOIOTH Ha YaCTUHKU
po3mMipoM He Ouitbiie 0,5 MM Ha KOHYCHOMY MJIMHI, IPOIyCKalO4u IpoOU OJIMH-/IBa pa3u yepes
MUIMH.

Cepenni mpoOM 3epHa SYMEHIO, BiBca, 3¢pHOO00OBUX 1 KYKYpyA3W CIiJ CIIOYATKY
PO3ApOOUTH Ha TMCKOBOMY Y MOJIOTKOBOMY MIIMHI 1 3 Tpy00 ToapiOHEHOT MacH BiTiOpaTH 3HOBY
cepeHIo Ppo0y; po3Mip ii Oyze 3ajiexaTH BiJl KUTbKOCTI aHAITI31B, SIKI HAJICKHUTH MpoBecTh. [ToTiM
cepeaHto mpoly i BCIO MOApiOHEHY MPoOy PO3MENIOIOTH 10 HAJEKHOTO CTaHy Ha JIAOOpaTOPHOMY
miuHi «[lipyeT». 3a BUKOpPHCTaHHS IIbOTO MJIMHA JJIsi po3Meny ciif Opatu 50 r moapiGHEHOTOo
3epHa 3 TaKHUM PO3pPaxXyHKOM, 1100 BOHO TOKPUBAJIO HiXK-Tponesnep. Skuio mpoba Ginbma 3a 50 T,
TOo il po3MemntolTh 3a NBa uM Oinbine 3axoniB. Kpymu 3 pucy, rpedku, mpoca MOKHA 3pasy
PO3MOJIOTH Ha KOHYCHOMY MIIMHI 0€3 IOIEepeAHbOro ApOOJIeHHs, MPOMYCTHBIIN MPoOH udepe3
MJIMH JIBIYl, @ KPYIH 3 SYMEHIO Ta BiBca, 3epHa KBacouli — Ha MiuHI «IlipyeT».

2.1.1 Bu3HayeHHs 3arajibHOT0 a30Ty

Bu3HadyeHHs1 BMICTY a30Ty IPYHTYEThCS Ha pPyHHYBaHHI OPraHIYHOT PEYOBHUHH CipUaHOIO
KHCJIOTOIO Y TIPUCYTHOCTI KaTtai3aropa.

[Ipy 11bOMY BHMBUIBHSETHCA a30T y (opMi amiaky, SKHH CIOJYyYa€eThCS 13 CIpUYaHOIO
KHCJIOTOIO i YTBOPIOE CIPYaHOKHUCIUI aMOHIi. 3a IoJaBaHHA O OCTaHHBOTO JIYTY BHIUISETHCS
amiak, SKUH BIATAHSIOTH 1 BJIOBIIOIOTh TUTPOBAHUM PO3YMHOM CIpYaHOi KHCIIOTH, a HA/JIHIIOK
KHCJIOTH BIATUTPOBYIOTH JIYTOM. 3a KUTBKICTIO aMiaKy BH3HAuYalOTh BMICT a30Ty. [loMHOXHUBIIN
OTpUMaHy KUIBKICTh a30Ty Ha BIANOBIAHMN KoedilieHT, OOYHMCIIOITH BMICT Oinka (cuporo
npoTeiny).

Peaxmueu:

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

2. SIHTapHa KMCII0Ta, XIMIYHO YHCTA.

3. Cenen MeTaliqyHul.

4. Migp cipyaHOKHCIA.

5. Kaniit cipyaHOKuUCHIA.

6. HaTtpoHHe BanHoO rpaHyibOBaHe.

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

8. Komobinosanuu inouxamop. 3mimyootrs 100 M3 po3duMHYy METHIOBOTO YEPBOHOTO
(1 T MeTHIOBOTO YepBOHOTO PO3YHHAIOTH Y 750 Mt 96 % etmoBoro crmpty) 1 S0 M1 po3dunHy
METHJIEHOBOTO0 CUHBOro (1 I METUIEHOBOTO CHHBOTO po3uuHsoTh Yy 800 mu 96 % cnupry). B
KHCJIOMY PO3UMHI 1HIMKATOp Ja€ 4epBOHO-(I0JETOBE 3a0apBiEHHS, B JIY’)KHOMY — 3ejieHe. B
nepexinuiii cranii, 3a pH 5,5 imgukatop Ge3GapeHuil. Moro 36epiraloTh y TeMHill CKISHII.
KoM06iHOBaHMM 1HAMKATOPOM 3pYYHO KOPHCTYBATHCS y BUIAAKY TUTPYBaHHS 3a €JIEKTPUUYHOTO
OCBITJICHHS.

9. 0,1 H po3uun cipuanoi kucromu. 2,8 M XIMIYHO YHCTOI KOHIICHTPOBAHOI KHCJIOTH
(ryctuaoo 1,84 r/cM’) GepyTh aBTOMATHYHOIO IMETKOK UM MiPHEM LWIIHAPOM, BIHBAIOTH Y
KOJIOYy €MHICTIO | JI 3 HAJUTOIO J0 MOJOBHHHU JWUCTHIHOBAHOIO BOJOI0 M TOBOAATH O MITKU
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BOJ/IOK0. )i IpUTOTYBAaHHS KIJBKOX JIITPIB PO3UMHY CipYaHOI KUCIOTH 00’€M BOJH BiJIIOBIIHO
30UTBIIYIOTE. PO34KH peTenbHO nepeMiytoTs. [IpuroroBanuit po3uun He 0yne touno 0,1 H, ane
HOro TUTpP BU3HAYATH HE MOTPIOHO.

10. 0,1 H po3uun iokoeo nampiro. 3a MacoBUX aHali3iB rorytots 10—12 1 pozuuny. Sk
MPaBUJIO, iTKUI HATPiil BKPUBAETHCS IAPOM KapOOHATY HATPIiIO, SIKHH YTBOPIOETHCS BiJl B3a€MO/I11
3 BYIJIEKUCJIOTOIO MOBITps. ToMy, TOTyouM po3uuH, OepyTh Oemio Oibllly HaBaXxKy, abo 3a
po3paxyHKOM (Hampukiazd, 3amicTh 4 T Ha 1 1 GepyTh 4,5 T) 1 mepea pO3UMHEHHSM MIBUIKO
CHONICKYIOTh BO/0I0. CIIOYaTKy TOTYIOTh HACHUEHHH PO3YMH JIYTY, JUIS IBOTO OOMHTY BOJIOIO
HaBa)XXKy PO3UMHSIOTH y PIBHIA 3a Macorw KiuIbKOCTi Boad. Ilicis OXOJOMKEHHS pPO3YHMH
3QJIMIIAI0Th HA 3—4 TWKHI Yy CKISHII YW IWJIIHAPI, 3aKPUTHX TYMOBHUMH KOPKaMH, TOMIIIKH
KapOOHATy HATPIIO MPHU IFOMY BUNANAIOTh B 0caj. Po3unH yry 00epekHO 37UBaIOTh, MO0 HOTro
He 300BTaTH, 1 p030aBISAIOTH MOTPIOHOO KUIBKICTIO Boau it oTpuManns 0,1 H po3unny. Po3uun
iTKOro HaTpil0 3MIHIOE CBIfl TUTP 3a MOIIMHAHHS BYT1JIBHOI KHUCJIOTH 3 TOBITPS, TOMY HOro
130JTF0F0Th, CTaBJISYM B OyTeNb, CIIOJYYCHHMH 13 30BHINIHIM MOBITPSAM JIMIIE 4Yepe3 TPYOKy 3
HAaTPOHHHUM T'PaHyJbOBAaHUM BAITHOM.

3a TUTpyBaHHS PO3YMHOM iJKOrO HATPil0 HE MOXKHA KOPUCTYBaTHCA OIOPETKOIO 3i
CKJISTHUM KPaHOM, TOMY IIIO JIYT «3aifae» Horo.

Po3unnamu nyry ¥ KHCIOTH MO’KHa KOPUCTYBATHCS TPUBAJIUH 4ac, ajne Mpu IbOMY CIIiJ
KOXHI J1Ba THokHI niepeBipsaTy TuTp 0,1 H iqkoro HaTpiro i BCTAHOBIIOBATH 3HOBY CITIBBITHOIICHHS
MiX pO3YMHAMHU KHUCJIOTH 1 JIyTY.

Busnauenns mumpy 0,1 H pozuuny iokozo nampiro

Jlns BCTaHOBJIGHHS TUTPY Kpalle KopucTyBaTucs sHTapHOr0 Kuciiotoro C;Hs(COOH),,
AKa He MICTHMTh KpHCTaji3alliiiHoi Boau. i jerko oTpuMaTH B YMCTOMY BHUIVIAI METOJOM
MepeKpucTam3alii Ta CymIiHHS 3a KIMHATHOI TemmepaTypd. 3a HasBHOCTI XIMIYHO YHCTOI
SHTApHOI KHUCJIOTH MEPEeKpUCTaNIi3allili0 MOXHA HE pOOUTH. PO3uMH sSIHTapHOI KMCIOTH TUTPYIOTh
3a KUI'ATIHHA Y IPUCYTHOCTI 1IHAMKaTOpa (eHondTaneiny, ToMy 110 I KUCIoTa ciadkKa.

3BaXKyIOTh Ha aHAIITUYHUX Barax y CKJIsIHI OOKCH 3—4 HaBa)XKKH SIHTAPHOI KUCJIOTH II0
0,1-0,2 r. Cymare HaBaxXkd A0 mocTiiiHOT Macu 3a Temmeparypu 100°C, 3BaxkyroTh OrOKCH 3
tounicTio 10 0,01 T, @ MOTIM KOXKHY 3 HMX BHCHIIAIOTh 13 OFOKCa B KOJIOY JJIi TUTPYBaHHS
po3unHsAOTh y 20—25 MJI AMCTHUIHOBAHOT BOJHU, a OFOKCH 31 CJIIJJaMU SIHTAPHOI KHUCJIOTH 3HOBY
3BaXKYIOTb.

Pi3Huns Mixk pe3ynbraTaMu JBOX 3BaXyBaHb IOKa3ye Macy HaBaxku. lIpuroroBani
PO3YMHHU KHIT SATATh, 10JaI0Th 3—4 Kparuli peHondTaneiny i THTPYIOTh PO3UYMHOM iJIKOTO HATPIIO
JI0 TIOSIBU HE 3HUKA04OT0 TpoTsirom 50—-60 c, poskeBoro 3a0apBiIeHHS.

Ilpuxnao pospaxynxy. Ha tutpyBanus 0,1179 r satapHoi kuciotu ButpadeHo 21,35 mi
0,1 H po3unny inkoro Hatpito. 3 peakuii B3aemozii kuciaotu i nyry Co;Has(COOH), + 2NaOH =
C,H4(COOH), + 2H,0 BurmuBae, mo ogHa MOJCKYyJa SHTAPHOI KHUCJIOTH CKBIBAJICHTHA JIBOM
MoJiekysiaM inkoro Hatpiro. Toxi 118,09 : 80,01 = 0,1179 : 21,35, 3Bigcu tutp 0,1 H po3unny
iIKOTO HATPIO JOPIBHIOE:

< 0,1179x80,01
118,09x 21,35

I3 3—4 Bu3HAUEHB OEpYTH CEpEITHE.

Obuucnenns 0,1 H pozuuny iokoeo nampito 3a azomom

1 ma Touno 0,1 H po3uuny cipuanoi kucnoru Bianosigae 0,0014 a3zoty i exBiBaJIEHTHHIA
1 ma Toyno 0,1 H pozumny inkoro natpito. 3Bigcu 1 ma 0,1 H po3umny inkoro Hatpito
exsiBasienTHUIl 0,0014 r (1,4 Mr) azoTy. 3HaxoAMMO, SIKIM KIJIBKOCTI a30Ty BiamoBigae 1 mi
Harroro 0,1 H po3unny inkoro narpito — 0,004 : 0,0014 = 0,003741 : X, 3Biacu

o 000140008741 _ ooy o
0,004

Lle i 6yne Turpom po3unny 0,1 H inkoro Hatpiro, BupaxeHn# 3a a30ToM.

11. Posuun iokozo nampiio 2ycmunoio 1,26—1,28 2/cy’. 1 KT iIKOT0 HATPitO POUUHSIOTH Y
3 1 AUCTWIbOBAaHOI BOJM, (PUIBTPYIOTH Kpi3b KUIbKa IMIApiB Mapii Ta Kpi3b CKISIHY Barty,
OXOJIO/IKYIOTh /10 KIMHATHOI TeMmIepaTypu I MepeBipsA0Th MUTOMY Macy aepoMeTpoMm. 3a

=0,003741 r
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PO3YMHEHHS JIYTy BiAOyBaeThCsl CHIbHE HArpiBaHHS, TOMY HOTO CIIOYaTKy pPO3YHHSIOTH Y
dapdoposiii cTymiii, 6e3nepepBHO 00EPEKHO MOMIIIYIOYH TOBCTOIO CKIISTHOIO MATUYKOIO.

12. Peaxmue Heccnepa. 17 T XJ10pHOI pTYTI po3uuHs0Th y 300 MJI JUCTUILOBAHOI BOAH Y
XIMIYHOMY CTakaHi eMmHicTI0O Omu3pko 0,5 cm®; 35 © HOmHCTOro Kawito po3unHaoTh y 100 M
JUCTHJILOBAHOI BOJU W MEPeNuBalOTh Y CKISHKY €MHICTIO Oim3bko 1,5 1 3 mitkoro 1 1. [ToTim
MOTPOXY BJIMBAIOTH MEPIIUH PO3YMH 10 JPYTrOro, JOKH YTBOPEHHMU MPHU LIbOMY YEPBOHMI Ocaj
HomucToi pTyTi mepecrane po3unHATHCA. [lepenuBaroun 20 %-uii po3unH IAKOTO HATPiIO, 00’ €M
OTPUMAHOTO PEAKTHBY JOBOJATH J0 OJHOTO JITpa, JOJAIOTh PO3YMH XJIOPHOI PTYTi Y CKISHKY,
JTOKH 3HOBY 3’ SIBUTHCSI HE3HUKAIOUUH 0cal.

3abapBiieHHST BIACTOSHOI PIOUHH Yy CKJISIHIII Mae OYyTH CBITJIO-)KOBTHM. SIKIO BOHA
0e30apBHA, JOJAIOTH 1€ PO3YHH XJIOPHOI pTyTi. [I[pUroTOBICHNI peakTHB 00EPEIKHO 3ITUBAIOTH Y
CKJISTHKY 3 TEMHOTO CKJIa 1 30epiratoTb y TeMHOMY Micii. UyT/IMBICTh PEAKTHBY 10 10HY aMOHIIO
MICJIsI TPUBAJIOTO 30€piraHHs 3HUKY€EThHCS.

13. Kamanizamop. KatanaizaTopoM € CyMIilll i3 CipYaHOKHCIIOTO KaJito, CipYaHOKHCIIOT MiIi
Ta CeJIeHy MeTalllqHoro, B3sATux y npomnopuii 100:10:2, ska miBuiye Temreparypy KHUIIHHS
CipyaHOI KMCJIOTH 1 IPUCKOPIOE CTIATIOBAHHS OPraHIuHOI PEYOBUHH.

CrioyaTKy y CTYHIl PO3THPAIOTh JIMIIE CEJIeH, MOTIM TYOW K JOJAIOTH CIPYAHOKUCITY
MiJb, TOTIM CIpYAHOKHUCIMHA 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 IMicis 11 OTpUMaHHS
MICTUTh BEJMKY KUIBKICTh BYIJICIIEBOI KHCJIOTH, SIKa Iy)K€ TMOBUIBHO BUBUIbHSETHCA. s i
IIBUJKOTO BHBIJIBHEHHS JUCTWIbOBAHY BOJY KHIISTATH y KOJIOI NPOTArOM MIBFOJUHHU M
OXOJIOJDKYIOTh, IIIJIBHO 3aKpPUBAIOUM KOPKOM, SKHM Mae TpyOKy 3 HaTpoHHMM BamHoM. Lleit
croci®6 BUBUJIBHEHHS BYIJICLIEBOI KHUCIIOTH 3arajlbHONPUHHATHHN, ajle 3a MacOBHUX aHANI3IB Kpalle
3aCTOCOBYBAaTH 1HUIMH, IPOCTIMIMHA CHOCIO, MPOMYCKAIOYM Yepe3 JUCTHIIbOBAHY BOJY BIIPOIOBXK
10 rox mOTIK MOBITPS, OYHUILEHOTO KUCIOTOO Ta BOJOK. Y TUCTHIHLOBAHIM BOII, sSika mepedyBae B
PIBHOBA3i 3 MOBITPSIM, MICTUTBCS TaKa HE3HAYHA KiJIbKICTh BYTJICIEBOI KHCIOTH, 10 HEI0 MOXKHA
3HEXTYBaTH.

[Mpunan ans nporyckaHHs CTPYMEHS MOBITPs 30MpatoTh y Takuii croci6. byrens i3 Bogoro
3aKpUBAIOTh TYMOBHM KOPKOM, Kpi3b SIKMH MpOITylIeHi noBra (0 AHA) il KOpoTKa (dKa csrae
piBHs Boau B OyTi) ckisiHi TpyOku. KopoTky TpyOKy uepes 3ano0iKHY CKIISHKY MPHEIHYIOTH J10
BOJIOCTPYMEHEBOT'0 HACOCy, 3a JOINOMOTOI0 SKOIO IMOBITPSA HMPOIYCKalTh Kpi3b Boay. [loBiTps
OUYHUIIYIOTh, TPOMYCKAIOYH HOTO MOMEPEAHBO Yepe3 TPU MPOMUBHI CKIISIHKH: B TIEPIITy HAJTUBAIOTh
KOHIIEHTPOBaHYy CipuaHy KHCIIOTYy, Apyra (IycTa) € 3amoOiKHOI0, a Yy TPeTi 3HaXOAUTHCS
TUCTUIIboBaHa Boja. OCTaHHIO CKIISIHKY 3 €IHYIOTh 13 CKIISTHOIO TPYOKOIO, sIKa MPOITyIleHa yepes
KOpOK OyTens 10 JHa.

O0aagnanHs: OIOKCH METaNivyHi, J0)KeYKa MeTaJleBa By3bKa; KOJIOM KOHIYHI KPYTJIOJOHHI
3 kopkoM Keenpnans va 100-550, konOu npuitoMHi (KOHIYHI 4M TUIOCKOA0HHI) Ha 250-300 mur;
KparuieBoBmoBay (Hacaaku Kbenbnans); XOJOAUIBHUKH KyJIbKOBi; OopeTkn Ha 50 mut; MipHi
kosiOu Ha 1 ;15 ximiuHi ctakanu Ha 500—1000 mut; mipHi wwtiaapu Ha 10, 25 1 50 Mi; MEH3ypKu
a60 MmipHi uwiaiHapy Ha 100 mi; OyTeni A TATPOBaHUX po3yuHIB (Ha 5—20 11); BOPOHKM 3BHUYaH1
KOoHyconoioHi; papdopoBa cTymka.

Xix amamizy. 3a MacoBMX BH3HAY€Hb BMICTY 3arajJlbHOTO a30Ty B POCIHHAX
KOPHCTYIOTHCSI TOP3IMHMMH BaraMu, SIKi 3BaXYyIOTh JyKe MBHUIKO. s MpucKOpeHHs polOoTh
HaBaXKU OepyTh HE 3 MOBITPSIHO-CYXOi, a 3 aOCOIIOTHO CyXOl PEYOBHHHU. 3€pHO PO3MEINIOIOTH Ha
OOpOITHO, BICHITAIOTh y METaJIeBUi OIOKC (BaroBWi CTaKaHYHK), SKIO PpoOa Mae Macy OIHM3bKO
20 r. Skmo x maca npobu nonan S0 r, il BUCUMAIOTh HA TJISHIICBUH MaIip YA METAICBUHN JIOTOK,
Jno0pe mnepeMillyloTh, PO3KJIaJaloTh TOHKMM LIApOM, JAUIATh LINAaTeIeM Ha KBaJapaTh 1 3a
MOJKJIMBOCTI 13 OLIBIIOT KIJIBKOCTI MiCIIb BIIOMPAIOTh Y MeTalleBUil Orokc 0sin3bko 20 I peYOBHHH,
o0 BOHA 3aiimasia He OlblLIe MOJOBHMHM OOKCa, L0 TMOJIETIIYE CYIIIHHS Ta HepeMillyBaHHs
MaTepiaay 3a HaOMpaHHs HaBAXKKU U1 aHAII3Y.

[TpoOy, sika MICTUTBCS B OIOKCi, BHCYIIYIOTh y TEPMOCTaTi YW CYIIMJIbHIA madi 3a
temneparypu 100-105°C mpotsirom 4 TOA. 1 OXOJOKYIOTh B €KCHUKATOpi, HWKHE BiIUIIICHHS
SKOTO 3allOBHEHE IIMAaTOYKAMH TMPOKAPEHOT0 XJIOPHUCTOTO KaJbII0 YW KOHIIEHTPOBAHOIO
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CIpUaHOIO KHCIIOTOI0 Ha OJHY TpeTWHy Horo rinumbmau. HaBaxkky Ommspko 0,50-0,75 r OepyTh
BY3bKOIO METAJICBOIO JIOXKEUKOIO 3 OroKca (peTesibHO MEepeMIlIyloud HOro BMICT) Ha JIOTOYOK,
BUpI3aHU#l 13 MEPraMeHTHOro mamepy, miJirHanuii 3a macoro a0 150-200 mr. 3a momomororo
JIOBrOro MiHIIETa JIOTOUOK 13 HABAXKKOIO BBOIATH y CyXy KonOy Kbenbaais if BUCUIIAIOTh HABAXKKY
Ha JTHO.

S0 mBUAKO BIAOHMPAOTh 1 3BaXKYIOTh PEUYOBHHY, TO BOHA HE BCTUTA€ IMOTIMHYTH
BOJIOTY 3 TIOBITPS i HaBaKKa OyJie TOCTaTHRO TOYHOIO. 3 KOKHOI IpoOm OepyTh MBI mapaseibHi
HaBaXKKH.

3a poOOTH Ha aHAIITUYHMX BaraXx HaBaXKKY OCpyTh y CyXy IOBTYy HpOOIpKy, sKa Mae
BUJTLHO BXOJHUTH B ropio koiou Keempmams. [IpoOipky 3 mociimKyBaHO MPOOOI0 3BAXKYIOTH 1,
MOMICTHBIIM 1i sSKHaWrIMOme B KoinOy Keenbnains, BUCHIAIOTH po3MmerieHe 3epHO. [Ipolipky
3HOBY 3B@XYIOThb 1 3a PI3HMLEI0 MIX MEPIIMM 1 APYrUM 3BaKyBaHHSM BCTaHOBIIOIOTH Macy
HaBaXXKHU.

OnHo4vacHO OepyTh HABAXKY JIJIs1 BU3HAYCHHS BOJIOTOCTI.

VY konly 3 HaBa)XKOIO 03aTOPOM MPHIUBaOTh 10 MJI KOHIIEHTPOBAHOI CIpUaHOi KHCIOTH
(mpubnu3no 12 ma Ha 1 1 pewoBuHM). Cymimn JarOTh AESIKUA 4Yac MOCTOATH, KOJIMBAIOYM M
MOBEPTAIOYM KOJIOY, 100 HaBa)KKa PIBHOMIPHO 3MOYHJIACh KHCJIOTOK 1 OOBYIIMJIACh, IMOTIM
MipKOIO 0Jar0Th Omm3bko 0,7 T Katanizatopa, IPUKPUBAIOYH KOJOY JIETKUM (ITyCTHM YCEepEeIaHHi)
CKJISTHUM KOPKOM 200 HEBEJIMKOIO CKIISTHOIO JIIHKOIO, i1 CTaBIATH Y BUTSKHY 1Ay Ha €IEKTPUIHY
IIATKY (Ko0OHarpiBay, ra30BUi MajJbHUK a0o0 iHIMIA HarpiBaibHUU npwian). 11[o6 3amobirtu
BTpAT PO3YMHY BiJl OIITOBXIB TiJ] Yac KUIIHHS, K0JI0a Bech 4ac Mae Oyt HaxmieHotw. Citij MaTtu
Ha yBa3i, 10 3a OYPXJIMBOTO KUMIHHS 1 TPHBAJIOTO CHAIIOBAHHS PEUOBUHH 3 CIPYAHOIO KHCIOTOIO
y IPUCYTHOCTI CeJIeHy, SIKUI BXOAUTh A0 CKJIaly KaTaii3aTopa, MOXJIMBI BTPATH MOJIEKYIISIPHOTO
asory.

CriantoBaHHS TPUBA€E KUIbKA FOJUH, CIOYATKY 3a c1a0Koro HarpiBaHHs. [licis 3HUKHEHHS
IpyJOYOK HArpiBaHHSA MiACWIIOIOTh. I 3MMBaHHS 4YacTOK OpraHiyHOI pEYOBHMHH, SKi
NPWININAKOTH 0 CTIHOK KoJ0u, ii 4ac Bij 4acy mOBepTaoTh, MepeMinryround BMicT. CriantoBaHHs
3aKiHUYIOTh TICIS TOSBH YHCTOTO 3€J€HYBAaTO-OJIAKMUTHOTO 3a0apBIICHHS DPiIUHH, SIKE 3HHKA€E
MICIIl OXOJIODKeHHs. SIKIO Ha TOPJOBHMHI KOJIOM W Ha MPOOI 3aJHMIIUBCS HAJIT OPraHivHOL
PEUOBHMHU, HOTO 3MUBAIOTh HEBEIHMKOIO KUIBKICTIO AUCTHILOBAHOI BOJM B OXOJOKEHY KOJIOY i
3HOBY CHAJIIOIOTh JI0 MOSIBU BKa3aHOTO BUIIE 3a0apBIICHHS.

Mpuaax aas cnajioBaHHs oOpraHiyHoi peyoBumHH. Y mnaboparopii [HcTHTYTY 14
BUKOHAHHS MAaCOBHMX aHaJi3iB 3MOHTOBAHO MNpHIaJ, SKUH ckiaagaeTbes 3 40 eneKTpOIUTUTOK.
KosxHa rumTka — 11e crierjiaapHo nepeodsiagHana jiiika ais rapsioro GpuisTpyBaHHs: (HaOpudHuUii
HarpiBau 3HSTO, BCEpe/uHi Jilika BKpUTAa BOTHETPUBKUM IIAMOTHHUM MatepiajoMm. Ha cdepuuny
MOBEPXHIO TMOKJIA/ICHO CHipaJIbHUM HarpiBady, 3a JOMOMOIOI0 SIKOTO MOXKHA OTPUMYBATH CIaOKUH 1
CWJIBHHI HarpiB.

KokHa TUIMTKAa BMHUKA€ETHCS B ENEKTPUYHY MEPEXKY OKpeMoO. 3a MAacOBUX aHAJI3iB JyIs
CHAJIOBAaHHs 3pYYHA TaKOXK pO3pi3aHa HABIILI YIOJIOBXK OCi a300leMeHTOBaHa TpyOa, o0nagHaHa
CHipansimMu.

Biarin amiaky. Ilicns 3akiHYeHHs CNaJOBaHHS OPTraHIYHOI PEUYOBHMHHM M OXOJIOIKEHHS
KOJIOM KOPOK CIOJIICKYIOTh AUCTHIILOBAHOIO BOJIOKO 1 B KOJIOY 00€pe’KHO A0Aat0Th 61u3bK0 60 M
BOJIH.

3a aHasi3iB BIATaHAIOTH aMiak y Tii camiil kon0i Kbenbaans, B sKiii CIaTIOI0Th OpraHidHy
peuoBuHy. BuxopucroByroTs konou Ha 250-500 mn. Skmio B maboparopii € konbu Keenppans
MEHIIOro po3mipy (ame He MeHme, HiX Ha 100 M), CHAMIOIOTh Y HUX, @ BIATOHKY pOOJATH Y
BEJIUKUX. {751 BIITOHKM MOYKHA TaKOX KOPUCTYBATHUCS TUIOCKOJOHHMMM ab0 KpPYTJIOJOHHUMHU
kosbamu 3 TepMmoctiiikoro ckia Ha 500-700 mu. Ilicns mepenuBaHHS PIAMHU 3 Mayoi KojiaOu
Koenpgans B iHmy (6iblny), MEHIIYy KOJIOY CHONICKYIOTh 5—6 pa3iB HEBEJIMKUMHU MOPLISIMH
JUCTUJIOBAHOI BOJIM, 3JIMBAIOYM iX Y BIATIHHY K0JO0Y; 3arajJbHuil 00’ €M piauHU (3 ypaxyBaHHSIM
JYTy, IKUW TPUIMBAEThCS ) HE MoBUHEH nepeBuiyBatu 200-300 mu. [l 3ano0iraHHs NOITOBXIB
BiJl KUIIIHHS B KOJIOY MTOJafOTh KUIbKAa IIMATOYKIB MPOMHUTOI 1 MpOKapeHoi mem3u abo KiibKa
CKJISTHUX KamiJsipiB Y HAMHACTHHOK.
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OmHOYacHO TOTYIOTh MpHtOMHI KoyiOm — KoHivHI (Epnenmaiiepa) abo TIOCKOIOHHI Ha
250 mu. Y npuitoMui konbu 3 6ropetku gogaoTs 0,1 H po3unny cipyaHoi KMCIOTH, KUIBKICTh MII
AKOI 3aJICKHUTh B OCHIIKYBAaHOTO BHY: MIIEHUIS, )KUTO, KyKypya3a, pHUC, SUMiHb, TPEUKa,
npoco, copro, oBec — 20; Topox, KBacoJisd, HyT, unHa, coueBuIls — 30; cost — 40; mronun — 50. 3a
aHayli3y BHUCOKOOUIKOBHMX MIIEHHIb (31 BMicToM Oinka 15 % 1 Oinbmie) y npuilomHi KoiOu
BIMBAIOTH 110 30 MJT PO3UMHY CipUaHOT KHCIIOTH.

Y KOXHY TpUHOMHY KOJOy momaroTh 3—4 Kpamii iHIWKaTtopa, KOMOIHOBAaHOTO YH
METHJIOBOTO YEPBOHOTO (METWJIPOTY) W MIiACTABJIAIOTH KOJOY TiJ XOJOIWIBHHK TIEPETiHHOTO
anmapary Kpenapmans tak, mo0 KiHYUK TPyOKH XOJOIMJIBHHWKA OOOB’SI3KOBO OYB 3aHypeHWH Yy
KHCIIOTY.

KonOy Keenbnmansi cTaBisTh Ha HarpiBaJbHUHM TPWIAJ MEPETIHHOTO amapary i MIUTBHO
3aKpHUBAIOTh KOPKOM, 00JaIHAHUM KPAILJIEBIOBIIOBAYEM 1 CHEIIaIbHOIO JIIHKOIO; Yepe3 BOPOHKY
B KOJIOY 06epexHo mpuiuBaoTh 40 M iakoro Hatpiio (rycruxoro 1,26-1,28 r/em®). ko mwis
CHAIIOBaHHs OPraHiuyHOi peyOoBHHHU OyJI0 B3STO MOHaA 10 MJI KOHIIEHTPOBAHOI CipYaHOT KHCIIOTH,
TO KUIBKICTb JIYT'Y BIAIIOB1IHO 301IBIIYIOTb.

Jlyr, sikuil noAaroTh y BIATIHHY KOJIOY, PO3KJIAJae CIpYaHOKHUCIMM aMOHiH, IpU IbOMY
BUJIUISETHCS aMiak, SIKUi yepe3 TpyOKy XOJOIMIBHUK MOTPAIUISIE Y TPUHOMHY KOJIOY 3 CipYaHOIO
KHCJIOTOIO 1 3HOBY YTBOPIOE CYJIb(}aT aMOHIIO.

Crix matu Ha yBasi, IO KOHIEHTPOBAHOTO JIYTY 1O KOJOH Ul BIATOHKH NPWIMBAIOTH Y
4 pa3u Oinbiie, HiX OyJ0 B3ATO KOHIIEHTPOBAHOI Cip4aHOi KHCIOTH 3a cramoBanHs. Konu Bech
JYT 13 BOPOHKH MOTPANUTh y KOJOY, IIBUAKO 3aTUCKYIOTh TBUHTOBHUM 3aTHCKYBade€M pPHU30BY
TpyOKy a0o0 3aKpUBaIOTh NPUTEPTUH KpaH, L0 3 €JHYE€ BOPOHKY 31 CKISIHOIO TpPYOKOMO, sKa
MICTUTBCS BCepenuHi koiabu. Bmict konbu 060B’a3k0BO 300BTYIOTh. HarpiBaHHs BMiCTy KOJIOU
6e3 300BTyBaHHS MOXK€ IPU3BECTH 10 BHOyXy. B XonoaunbHMK mmyckaroTh Boay. BMmukaroTh
HarpiBaJbHUNA Ipwiaj. 3a HOPMAJIbHOIO KUIiHHA 4epe3 15-20 XB. BiAraHseTbcsl NMPHOIHU3HO
70-90 % Bcboro amiaky. Tomy micist 3aKiHYeHHS BKa3aHUX CTPOKIB (32 OYpXJIMBOTO KHITIHHS)
KiHeIb XOJIOMWJIbHUKA BUHMAIOTh 13 PO34YMHY CIpUaHOi KHCJIOTH (aje He 3 KOJOM), MiCisl IbOTo
KU SITiHHS TpuBae. HarpiBasbHUI NMpuiag BMUKAIOTh, KOJM B KOJO1 JUISl BIATOHY 3aJIMINAETHCS
He Oinbiie 1/3 mo4aTkoBOro 00’eMy piguHH.

Kinenp BiArOHKM amiaky HepeBipstOTh 32 peakTuBoM Heccnepa (01atoTh OJHY KparuTio
10 0,5-1,0 M1 pinuHH, SiIKa BUTIKAE i3 XOJIOAWIBHUKA) 200 YEPBOHUM JIAKMYCOBHM T1ariepoM.

Kuminns B ko161 Kbenpaans He MOBUHHO MOCTA0IIOBATHCS, 1HAKIIIE KUCIOTY 3 TpUiiMava
MOJKE€ 3aCMOKTATH y BIATIHHY KOJIOY. SIKIIO K 3aCMOKTYBAaHHS TOYasiOCs, CIIiJ] BUHHSATH KiHEIlb
TPYOKHM XOJOJWJIBHHMKA 3 PO34YMHY (aje He 3 MPUHOMHOI KOoiOM) W oxpasy * OIIyCTUTH, TOJI
OynpOalIky TMOBITPS MNPOHAYTH 4Yepe3 TpyOKy y BIATIHHY KosIOy: THUCK BIJIHOBIIIOETHCS U
3aCMOKTYBAHHS MIPUITHHIETHCS.

3aKkiHYMBIIY BirOHKY aMiaky, KiHelb TPYOKH XOJOJMIbHUKA 3MUBAIOTh JUCTUIHOBAHOIO
BOJIOIO B mpuiioMHy KousiOy. IToTiM BMmicT mpuiiManbHuka TUTPYIOTh 0,1 H igkum HaTpiem no
nepexoay MaJMHOBOTO 3a0apBIICHHS B 3€JICHE ITiJ] 4ac pOOOTH 3 KOMOIHOBAaHMM iHIUKATOPOM. 3a
BUKOPHUCTAHHS METWJIOBOI'O Y€PBOHOI'O Y€PBOHE 3a0apBIIECHHS NEPEXOAUTh Y 30J0THCTO-KOBTE.

Konu 3a6apBieHHs po3uMHy 3MIHUTBCS Y MPUMMAaIbHUKY 11€ Y MPOLEC] BIATOHKH, TO CIiJ
y35TH HOBY HAaBa)KKy ¥ NMOBTOPUTH aHAJI3, HAJNMBAIOYM y NPUHOMHY KOJIOY OUIbINY KUIBKICTh
0,1 H po3unHy cip4aHOT KUCIIOTH.

[Ticst BIATOHKYM aMiaKy BOPOHKH TIEPETIHHOTO arapaTy IPOMHUBAIOTh Tapsa0i0 BOJIOIO.

Ieperinnmii anapat Kvenbaansa. Amapar ckinamaerbes 3 Biarinaoi xonou (Keempnans
YM IUIOCKOJOHHOI), KparuleBioBmoBada (Hacagka Kbenpmamst), KyJIbKOBOTO XOJOAMIbHHMKA 1
npuiioMHoi kosbu. Y naboparopii oOigagHaHO JBa MpUCTpoi Mo 16 amapaTiB Ha 3arajJlbHOMY
HITaTHBI, 10 JI03BOJISIE BUKOHYBATH MAacoOBE€ BM3HAUEHHS BMICTY a30Ty. ['yMOBHIA KOPOK, SKHii
HIUJIBHO 3aKPHUBA€E BIATIHHY KOOy, KpIM KpaIuleBJIOBIIIOBaya, 3a0€3MeUeHO CrielialbHOIO JIHKOI0 3
NPUTEPTUM KPAaHOM, Yepe3 SIKy Y BIATIHHY KOJOy MIBHJIKO MPHUJIMBAIOTH PO3YMH iJKOTO HATPIIO,
IO TPUCKOPIOE TMpOLEC aHajidy. 3a HarpiBajJbHUM Mpuiaj] CchoykaTh KoJOOHarpiBaui, sKi
BMHUKAIOTBCSI B €IIEKTPHYHY MEPEKY KOXKHUI OKPEMO.

OO0uncieHHs pe3yjbTaTiB aHaji3y. /s CrIpomieHHs MiApaxyHKIB THTP PO3UHHY JIYTY
BHPAXKAIOTh Y MT 30Ty, @ TAKOX YCTAaHOBIIOIOTH CITIBBIJHOIICHHS 00’ €MiB TUTPOBAHUX PO3YHHIB
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KHCJIOTH ¥ JIyTy 3a peakiii HehTpamizarii. s BusHadeHHs 1poro criBBigHomeHHs 20, 30, 40 i
50 M (3anexHo BiJ 00’€My KUCJIOTH y mpuifoMHii koi01) npubnusuo 0,1 H pozuuny cipuanoi
KHUCJIOTH TUTPYIOTh PO3YMHOM iIKOTO HATPIIO (3 BIAOMUM THTPOM) 13 TUM K€ 1HIUKATOPOM, IO 1
3a BU3HA4EHHS a30Ty. Po3paxyHok npoBoasTh 3a GOpMyJI010:
o _ Tx€-6 x100
0 a30Ty = ,
H
ne: T—tutp 0,1 H po3unHy inKoro HaTpito, BUpKCHUHA y MUTITpaMax a3oTy;
a — xumekicte mut 0,1 H imkoro HaTpito, BAKOPUCTAHOTO HA THTPYBAaHHS, HAOPAHOTO Y
npuiioMHy Kooy 06’emy 0,1 H cipyanoi kucioru;
6 — xinpkicts Mut 0,1 H imkoro Hartpito, BuTpadenoro Ha tutpyBanHs 0,1 H cipuanoi
KHCJIOTH, SIKa HE BCTYIHJIA B PEAKIIIO 3 aMiaKOM ITiCIIs HOTO BiATOHY;
H — HaBaxka aOCOJIIOTHO CyX0i pe4OBUHU (MT'), B3SITOI Ha aHAJII3.
Ilpuxnao pospaxyuxy:. HaBaxka mojpioHeHoro 3epHa 740 mr. Ha 20 mi po3umHy
0,1 H cipuyanoi KHCI0TH, HATUTOT y IPUHOMHY K00y, BuTpadeHo 20,6 miu 0,1 H pozuuny inkoro
HaTpito. Ha TuTpyBaHHs cipyaHOi KMCIIOTH, sKa HE BCTYNMJIAa B PEAKIil0, BUTPAYeHO 5,2 MI
0,1 H po3uuny inkoro Harpito, Buxoautb 20,6 — 5,2 = 15,4 ma po3zuuny 0,1 H inkoro Hatpito
BIJINIOBIIatOTh a30Ty BimirHanoro amiaky. Tutp 0,1 H po3umHy imkoro Hatpito 3a a30ToM
JOpIBHIOE, Hanpukia:, 1,32 M1, Ipu bOMY:

1,32€0,6 -5,2 %100
740

KonTtpoubnuii gocia. 3a cnanoBaHHs OpraHiyHOI PEUOBHHU Ta BIATOHKM aMiaKy 4acTo
BUKOPHUCTOBYIOTh HEJOCTaTHHO YHCTI PEAKTHUBHU, TOMY CJIiJl BHOCUTH IOIPABKY Il KOXKHOI HOBOI
napTii peakTHBIB, SKI BHKOPUCTOBYIOTh, BHM3HAUalO4d Yy HHMX YMICT a3zoTy, Mr. Jlus 1poro
HPOBOJATH KOHTPOJIbHE CIATIOBAHHS 0€3 HaBa)KKW PEUOBHMHH, BITOHKY Ta 1HIII oneparii 3 TIEr0
K KUIBKICTIO PEaKTHBIB, K1 3aCTOCOBYIOTh 3a IIPOBEACHHS aHANI3Y.

OTpuMaHy KIJTBKICTH a30Ty B pEaKTHBAaX OOYHMCIIOIOTH 3a KUIBKICTIO a30Ty B HaBaXIll
JOCIIDKYBAHOT PEYOBUHH. 3aucH BeAyTh Y Gpopmi (Tadm. 27).

[Mpuknag po3paxyHKy IMOMpaBKM Ha peakTHBH: Ha TUTpyBaHHs 20 mu po3umny 0,1 H
cipyaHOi KHCJIOTH, HAJIMTOI B MpHOMHY KoiOy, Bukopuctano 20,6 mu 0,1 H poszuuny imkoro
Hatpito. [l TUTpyBaHHSA CipyaHOi KHCJOTH, SKa HE BCTynWja B peakuito, mnuio 20,35 miu
0,1 H po3umHy imkoro Hatpito (cepemHe 3 TpPbOX BU3Ha4yeHb), Toai 20,6 — 20,35 = 0,25 mn
pPO3uUMHYy IIKOro HATpilo BiAmoBijgae a3zory BifirHanoro amiaky. Tutp 0,1 H inkoro Hatpito mo
a30Ty AOpiBHIOE, Hampukiaa, 1,32 mr, mompaBka Ha peakTuBu JopiBHioe 1,32 x 0,25 = 0,33 mr
azoty. HaBenenuii panimre po3paxyHOK 3 ypaxyBaHHSIM TOIPABKW HA PEAKTHBH, HAOMpAE TaKOTO
BUIIISAAY: a30Ty (Mr) y HaBaxmi = 1,32 x (20,6 — 5,2) — 0,33 = 20;

% azory = 20%](')00 =2,70

Po3xomkeHHs B KIIBKOCTI a30Ty MK MapajlelbHUMH BH3HAYCHHSMH HE MaroTh
nepeBuIyBaTh 2 %, SKILO 3HaiIeHnH BiACOTOK a30Ty npuitHsaTh 3a 100. TakuM 4MHOM, 32 BMICTY
3% a30Ty B pe4YOBUHI PO3XOPKEHHS MiX MapajlelbHUMHU BH3HAYCHHSMH Ma€ OyTH He Oinblie
0,06 %, a pu 6 % — 0,12 Toro.

Jna xoxHOoi mpoOu OepyTh cepeaHe 13 JBOX MapajelbHUX BU3HAYEHb a30Ty U
00YHCITIOIOTH BIZICOTOK OifIKa (CHpOro MpoTeiHy), MEPEeMHOXKYIOUM Ha BIAMOBIIHUM KOE(IIi€EHT
3aJIe)KHO BiJl BUY POCIHH: 5,7 JJIs MINEHUII, )KUTa, BiBCca, SYMEHIO (KpiM MMBOBapHOTO) i 6,25 —
JUIS BCIX 1HIINX 3€PHOBUX, IMBOBAPHOTO STUMEHIO Ta 36pHOO0O0BUX.

=2,75.

% azoTy =
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2.1.2 Bu3zHayeHHs1 BMicTy 0iJika (CHpPOro nmpoTeiny) Ha NpUJIaai CHCTEMH
«Kjeltec Auto 1030 Analyzer» (¢pipmu «Tecatory, IlIBenis)

s meTroauka mpu3HAYEHa JJI1 BU3HAYEHHS BMICTY MAcOBOi YaCTKU CHPOTO MPOTEIHY B
3epHi, MaKyci, pPOTi, TIPYMYHOMY MOPOIIKY, K1 OJEPHKYIOTh 3a NEPEepOOTICHHs OJIHHUX BHUIIB, a
TaKOX MOIIMPIOETHCS HA IIMPOKUI aCOPTUMEHT MP0o0O, A0 CKIaLy AKX BXOJUTH a30T.

Ilin «cupum mnpoTeiHOM» pO3yMIIOTh CyMapHy KUIBKICTh a30Ty, SKUH BH3HAYAIOTh
MeTonoM Krenprmans 3 momanbliiM IepepaxyHKoM Ha Oimok. MeTox BKIIIOYAE TPU OCHOBHI
eTamnu: IUrepyBaHHs, JUCTUIIALIIO Ta TATPYBAHHS.

Cyts Merony. BusHaueHHs BMICTy a30Ty IPYHTYEThCS HA JUTEpyBaHHI OPTaHi4HOI
PEYOBHHU CipYaHOIO KHCJIOTOI Y TIPUCYTHOCTI KaTallizaTropa.

Bech BUBUIBHEHHMI TpU [BOMY a30T mepexoauTh y cyiabdar amonito (NH4),SO,.
OcTaHHiil y Jy’)KHOMY CEpEIOBHIIl BUIUISIE amiak, SKHM y pe3yiabTaTi MapoBOi AUCTUISALIT
BIITAHSETHCA Yy MPUHOMHY KOJIOy 3 OOpHOIO KHCIOTOI Ta 3MINIAHUMU 1HIAWKATOPHUMU
N00aBKaMH.

3aKII04YHOI0 TPOIEAYPOI0 BUMIPIOBAHHS € TUTPYBAHHS 3 BUKOPUCTAHHSIM CTAaHAAPTHOTO
PO3YMHY KHCIIOTH Ta 3aBEPILIECHHSIM IPOIIECy 3a 3MIHOIO 3a0apBIIeHHS 1HAUKATOPA.

3a KUIBKICTIO aMiaKy BH3HA4alOTh YMICT a30Ty. MHOKEHHSM 3HaWJICHOI KUTBKOCTI a30Ty
Ha BIJAMOBIIHUHN KOC]IIIEHT pO3paxoBYIOTh YMICT OiJIKa (CHpOTO MPOTEiHY).

IMinroTroBka mnpodM s TpoBedeHHs BU3HaYeHHsi. [Ipo6bu 3epna (20-50 1)
po3mentoroTh Ha MIMHKY «L{uknorex» (o curta 0,8—1,0 MM), BHCYHIYIOTh y CyIIWIBHIN mmadi
npotsiroM 4 rox. 3a Temnepatypu 100—105°C. OX0y10KyIOTh B €KCUKATOPI, HIKHIN BIIJILIT TKOTO
3aIMoOBHEHUH IIMAaTOYKaMH MPOKaPEHOT0 XJIOPUCTOTO KAJBINIO.

HaBaxku OepyTh Ha aHaJITHUHMX a00 TOpP31MHUX Barax y JBOKpATHiNl MOBTOPHOCTI. Y
poOIpKU 3 HaBaXKaMu J1oatoTh 6iau3pko 0,7 r katanizaropa 1 12 M1 KOHIIEHTPOBAHOI CipyaHOl
KHCIIOTH Ha | T JOCHIIKyBaHOT PEYOBHHH.

Cywminr JaroTh A€SIKHI Yac MOCTOATH, 100 HaBa)kKa pIBHOMIPHO MPOCSIKIIA KHUCIOTOIO.

CnamoroTe mpobu Ha mpuiani i crnamoBaHHs 3a Kpenapnanem BUpoOHHMUTBa GipMu
«Tecator» — nurecrepi 31 BMOHTOBAaHUM TEPMOPETYJISITOPOM 1 LIEHTPOBUM JHCILICEM.

[TpoOipku BCTaBIAIOTH y THI3AA JAWUTECTEpa, HAKPUBAIOTH CEKLIHHOK KPHIIKOK 3
BUTSDKHUM TIPUCTPOEM y KOMIUIGKTI 3 BOJSHHMM acHipaTOpOM, 3aKpHBAlOTh TETUIOBUMHU
3aCiHKaMHU.

Cnamrorots 3a temmeparypu 420 =+ 10°C mpotsirom 2-3 rtoa. (3alie)KHO Bil YMICTY
nporeiHy y mnpo0ax) a0 MOsABM YUCTOro (6e3 »KOBTOrO BIATIHKY) 3€JIE€HO-O0JIAKHTHOTO
3a0apBJICHHS, K€ 3HUKAE MICIS OXOJO/DKEHHS (3a BUKOpUCTaHHs Miryiaok Keenbrad3 6makuTHUM
KOJIIp MICJISI OXOJIOJPKEHHS HE 3HUKAE).

Crig 3BepHyTH yBary Ha Te, IO Ha MOYATKOBIM cTafil TUTepyBaHHA, KOJIU TPOXOAUTH
OypXJMBe BHUIUICHHS Ta30NOMIOHMX TMPOIYKTIB YHACHIJOK BHCOKOI IIBHJIKOCTI peakiii 3
KHCJIOTOIO, Tiepii 5—10 XB. BUTSDKHUE OJIOK Ma€ MpaioBaTH B PeXKUMI MAaKCUMAJIbHOT IIBUIKOCTI
ctpymensi Boau. [lorim Butpatu Boau cmif 3meHmmTH (1,5 11/XB.), 1100 Ha HACTYMHHX eTamax
JUTrepyBaHHS Napyd KHUCIOTU 3ajuIlaiucs y mnpoOipkax. s miHiMmamizauii BUIapOBYBaHHS
KHCIIOTH B JOBKULIS BaXKJIMBO 3HU3UTH CTYMIHb acIipallii 10 MOTpiOHOTO PiBHS.

Kpim Toro, 3a TpuBajoro crnamioBaHHS Ta OypXJIMBOTO KHIIHHA PEYOBHHH 3 CIPYaHOIO
KHCIIOTOI0 Y TIPUCYTHOCTI CEJieHy, SIKUH BXOJIWTH /IO CKJIaMy Karaji3aTopa, MOXIIMBI BTpaTH
MOJIEKYJISIPHOTO a30TYy.

Craneni mpobu oxonomkyoTh 10 50°C, KOPKH CHOMICKYIOTh TUCTHILOBAHOKO BOJOIO 1 B
npoOipKu AOAAIOTH Iie MpUOIM3HO 1Mo 60 M JUCTHUIIBOBAHOI BOJM, MICIS IBOTO MPOoOa roToBa
JUIs BA3HAUCHHS.

Kopku Ha cekuiiiHiii KpuIllli MHIOTh CIIOYAaTKy 3BUYAHHOIO BOJOI0, CHOJICKYIOTh
JUCTUIILOBAHOIO, 3JI€TKA MIJCYIIYIOTh 1 HAKPUBAIOTh HACTYIHY MapTii0 MPOOIpOK.

Ximiuni peaxmueu: Kucnora cipuana, X.4., ryctuHa 1,84 r/cM*; KHCIOTa CONsHA, X.d.,
(ixcananmu 0,1 H; Boga nucTuianboBaHa; HATPIO TIAPOKCHI, X.4.; MiJlb CIpYaHOKHCIA, X.4.; KAl
CIpYaHOKHMCIUH, X.4.; CEJIeH METaTIYHWH; KHCIOTa OOpHA, X.4.; OPOMKpE30JIOBHUH 3EIIECHUIL;
METWJIOBHH YEPBOHUH, X.4.; CIIUPT ETWIOBUH peKTH()IKOBAHHA.
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Ipucomyeanms ximiunux posuunis, nompionux ons pooomu cucmemu «Kjeltec Auto 1030
Analyzery.

1. TlpuroryBannsa 0,1 H pozumny comnsroi kucnotu. 0,1 H po3uumH KHCIOTH CONSHOL
TOTYIOTb 13 (piKCaTiHYy.

2. TlpurotyBannsa 40 % po3uuny HaTpito Tinpokcuny. 3BaxywooTh 400 + 0,001 r myry,
nepeHocsTh y hapdopoBHil CTakaH, MOCTYIOBO ZOAAI0Th 600 cM® IUCTHIBOBAHOI BOAH, CyMiIl
MOCTIHHO TMEPEMINIyIOTh CKJISHOI manndkor. Komm poszumn oxomone (mo 40-50°C), ioro
MepeNTMBaOTh y poOoounit Oyrens eMHicTIO 10 J1 1 TOTYIOTh HACTYITHY TIOPIIIO PO3YUHY JIYTY.

3. IlpuroryBanHsa kartamizaTopa. 3BaxyioTh 2 + 0,001 r© MeTamiyHOro CeleHy, HaBaXKy
MEPEHOCATh Y CTYNKY ¥ po3THparTh ii g0 crany mopomky. ITotim 3Baxkyrors 10+ 0,001 r
cipuanokucioi miai i 100 = 0,001 r cipyanokucioro Hatpiro. [li HABaKKH MEPEHOCATH y CTYIIKY 3
po3teptuM ceneHoM. CyMill peTelbHO MepeMIllyloTh, PO3THPAIOTh, MPOCIIOIOTH YEpe3 CUTO
(o 0,5 mm). OnepkaHuil KaTanizaTop 30€piraroTh y CKISHOMY IMOCYAl 3 MPHUTEPTHM KOPKOM.
MoskHa KopucTyBaTucs KataiizaTopoM (ipmu « Tecator» — rabnerkamu KpenpTrads.

4. Tlpurotysanns 0,1 % po3unny OpOMKpPE30JI0BOTO 3€J€HOr0. Y CKISHHUMA CTaKaH4YuK (Ha
100 mu) meperocsats HaBaxky 0,1 + 0,001 r iHguKaTopa OPOMKPE30JIOBOTO 3€JEHOT0, JOJAI0Th
50 MII eTHJIOBOTO CIHUPTY, MNEPEMIIIYIOTh CKIISHOIO MAJIWYKOI 10 TOBHOTO PO3YMHEHHS
iHauKaTopa. Po34MH i3 cTakaHYMKa MEPEHOCATh Y MipHY K00y eMHicTio 100 mur. CrakaH4MK
CTOJIICKYIOTh CITUPTOM 1 3HOBY PO30aBJICHUI PO3UYMH MEPEHOCATH Y K0J0y; 00’eM MipHOI KOIOH
JOBOJISATH CIIUPTOM J0 MITKH.

5. IIpurotryBaHHs METHIOBOTO YEPBOHOTO. PO3UMH METHIIOBOTO YE€PBOHOTO FOTYIOTH TaK
camo, AK 1 po34MH OpPOMKpPE30J0BOr0 3€J€HOro (IuB. I. 4), TUIBKU 3aMiCTb OPOMKpPE30J0BOTO
3eneHoro 6eperbcst HaBaxkka 0,1 + 0,001 r METHIIOBOTrO YE€PBOHOTO.

6. IIpuroryBanHs po3unHy OOpHOI KHCIOTH 3 iHIUKaTopamu. 3BaxyrooTs 100 + 0,001 r
6opHoi kucinoTu. HaBaxkky nepenocsats y 0yrens Ha 10 n1. [lepen mum 10 1 aucTUiaboBaHOT BOAM
KUITSATATh MpoTsroM 15 xB. ¥V OyTens 3 OOpHOI0O KHCIOTOIO H0Aa0Th 5—6 i1 rapsdoi (70°C)
JMCTUIIBOBAHOT BOAW W PETENbHO MEPEMIIyIOTh 0 MOBHOTO PO3YMHEHHS HaBaxkKu. [loTim
nogarote 100 M 0,1 % po3uuny OpomkpesonoBoro 3eneroro ta 70 mum 0,1 % po3uuny
METHJIOBOTO YepBOHOTO. P034nH y OyTii TOBOASTH A0 MIiTKH, TIEPEMILITYIOTh.

Kopuzcysannua. Kopuryrots 1 % OOpHY KUCIOTY 3a TaKOK METOJIUKOI0. Y NPUHOMHY
K0JI0y 3 OyTiis BiIOMparoTh 25 M po3unHy OOpHOT KHCIOTH, N0jarTh 100 M1 AMCTHIHLOBAHOT
BoaU. SIKmo po3umH y Koibi uyepBoHOro 3abapmiieHHs, HWoro TtutpyooTs 0,1 H pozunnom
TIIPOKCUIY HATPIIO /0 HEUTpaJbHOTO ciporo 3abapmieHHs. [linpaxoByrOTh 00’€M pO3YHHY
TIpOKCUAY HATPilO, MOTPIOHOTO AJIST KOPUTYBAHHS PO3UMHY OOpHOI KuciaoTu B OyTii Ha 10 1 3a
dbopmymnoro: kinbkicTh 0,1 H myry = kinbkocti mut Tutpanty X 40. JlogaroTh 3HaleHY KIJTBKICTh
YTy A0 pO34MHY OOpHOT KHUCIIOTH, PETEIHHO MEePEMINIyIOTh. ['0OTOBHUIT 10 BUKOPHCTAHHS PO3YHH
OOpHOT KHCJIOTH 3 IHAMKATOPOM Ma€ OYTH TEMHO-3€JIEHOTO 3a0apBIICHHS.

Jlnst OCSTHEHHS TOYHHMX PE3yNbTaTiB aHaji3y Ha BMICT y mpobax a3oTy, NpoTeiny ciin
OyTu abCOJIIOTHO BIIEBHEHUM Y TpaBHJIbHIN KoHIEHTpallii cosstroi kucioru (HCI), Tomy 1o me
MOJKE NPU3BECTHU 10 IPyOUX MOMUIIOK.

Sk cTaHmapTHY pEYOBMHY 3a BHU3HAYEHHS KOHLEHTpaLli TUTPAHTY BUKOPHCTOBYIOTbH
Hatpifo kapOonar. Ilpmbmmsno 10 r OGe3Bomnoro kapbOonaty Hatpiro (Na,COs) BucymIyroTh
npotsiroMm 2 rogud 3a 200°C. Ilicns oxonomkeHHS B eKcuKaTopi 3BaxytoTh 0,4 T cTanmapTHOT
pPCUOBHMHHU Ha aHaMITHYHMX Barax. HaBaxky (W;) mepeHOCSTh y mpuiloMHY KOOy, joaarTh 40
MJI aucTHIboBaHOi Bomu Ta 10 kpamens 3Mimanoro iHgukatopa (0,1 T OpoMKpe30J0BOTO
3eneroro ta 0,1 r MermnoBoro uepBoHoro B 100 mu eraHomy). THTPYIOTB 10 POXKEBOTO
3a6apBieHHs. KilbKiCTh BHKOPHCTAaHHX cM° — Aj. IIDOKMI’STHTH Ieif PO3YMH MPOTATOM
JEKIIbKOX XBHWJIMH, MIBUAKO OXOJIOAMTH BOJOTIHHOIO BOJOIO 10 KIMHATHOI TEMIIEpaTypH.
[IponoBKyIOTh TUTPYBAHHS 10 HACTYITHOI 3MiHU 3a0apBlIeHHS HA poxkeBe (00°eM A7), Mpoueaypy
MOBTOPIOIOTH 11Ie pa3 (00°eM A3).

M 18,870 xW,
A+ A4, + A4,

Konnenrpariss Mae Oyt BH3HAu€Ha 3 TOYHICTIO JO YETBEPTOTO 3HAKY IMICIS KOMH,

Hanpukiazn 0,1000 M.

, Ie: M — MOJIAPHICTb.
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KapOonat Hatpito 30epiratoTh B eKCUKATOPI1, Y CKITHOMY ITOCY/Ii 3 TPUTEPTHM KOPKOM.

Jucmunayis.  Jlng  mepeBipku  piBHSA  BIIHOBJICHHS  JAUCTWIAIIHHOTO  OJIOKY
BUKOPHCTOBYIOTh CTaHAApTHY pedoBuHy — cyibdatr amonito (NH4);SO; 3 uucrororo
mjoHaiimente 99,5 %, monekynsapHowo macow — 132,14 r/monb. Bucymenuii npotsrom 4 rof. 3a
temreparypu 102°C cynbdar amoHito 30epiratoTb B €KCUKaTopi, % a30Ty B Cyiab(haTi aMOHiIO
(99,5 %) = 21,00.

Juctumorots y pooipi 0,15 T cynbdary amoHiro.

€1 — konmponyx N x 0,401

Yaszomy = ;
SpamspasKky
ne: N — HopManbHICTh TUTPAHTY 3 TOYHICTIO 0 YETBEPTOrO 3HAKY MIiCIIsI KOMH.
70
) eanvHu%azom
% sionosnenns = L 24
21,09

3a BUKOpHCTaHHS COJIi aMOHIIO 3 IHIIMM CTYNICHEM YHCTOTH, HaBEICHI BHINE PO3PAXYHKH
CJIiJT CKOPUTYBaTH.

Ilpunaou ma ooénaonanns. 1ada BuTsDKHA; mada CymMiIbHA EINEKTPUYHA 3
perymoBaHHsM Ta miaTpuMkor Temmeparypu (100-105°C); Baru maGoparopni II-ro kmacy
TOYHOCTI, 3 HaWOULIbIIO Mexero 3BakyBaHHS 200 r, abo iHII Baru TOro K Kjacy TOYHOCTI;
€JIEKTPOIUTUTKA MOOYTOBA; TEPMOMETP KOHTAKTHUHM 3 PYyXOMHUMH pOOOYMMH KOHTAaKTaMH THILY
«TTIK-4I1-163» 450-500°C; mnuHok naboparopHuii «JIM3» abo iHIIOro THUIy 3 YUCIOM 00epTiB
e menme 5000 06/xB.; curta NeNe 1, 08, 05; curo 3 posmipom otBopiB 0,25 MM i3 Habopy
71a00PAaTOPHUX CHUT; OFOKCH METAJIEBI 3 MMOKPHIITKaMU 3aBBUITKK 20 MM 1 iaMeTpoM 48 MM.

Ximiunuti nocyo: cTakaHu CKJsHI jaboparopHi emuictio 50, 100, 500, 1000 mur; xomou
nmaboparopHi mictkictio 50, 100, 500, 1000 mur; Oytens ckisHui emMHIcTIO 10 71; OaHKW CKIISHI
nmoOyTOBI 3 MPUTEPTUMH KpHUIIKaMu; Koyiba MmipHa emHicTio 100 wur; crakan dapdopouit
emuicTio 1500 wur; mimetkn Ha 1 Mo, Oroperka ckiasHa €MHICTIO 50 MII; eKCHUKaTopu 3
¢dbapdopoBrMH BCTaBKaMH; BOPOHKHU CKJIISTHI liaMeTpoM 4—5 cM.

Xio awmanizy. llepen modyatkoM poOOTH Ha NpPWIALl NEPEeBIpSIOTh TOTOBHICTh YCi€l
CHCTEMH JI0 3aITyCKY.

1. Cnowatky Ttpeba BHEBHHMTHUCS, IO T€HEpPATOp Napu TMOPOXHIA (U1 LBOTO
BIIKpHMBaIOTh OlYHYy MaHesnb JiBopyd). [IoTiM nepexpuBaoTh IpeHaXHUIN KpaH Ha 3aJHii maHemi
(cTaBiATH HOTO Y BEpTHKAIBHE MOJIOKEHHS).

2. IligHiMarOTh A0 YHOpPY 3aXUCHY MPO30py IITOPKY. BiAmyckaloTh TpuMad, CTaBIATh Y
THI3/10 IyCTy MpoOipKy (SKIIO BOHA TaM IIl€ HE CTOITh), ONYCKAIOTh ITOPKY.

3. IlepeBipsiroTh HaIBHICTh PEAKTHBIB Y BCIX EMHOCTSIX TIPHJIAIY.

4. BigkpuBarOTh KpaH HaIXOKEHHS XOJIOIHOI BOAU 3 BOJOTOHY.

5. Bwmmkarots y mepexy, HaTHcKaioTh kiaBimry «POWERY, na nucrnei BucBidyeTbes
Haruc «HELP.

6. YmneBHUTHCS, IO B EMHOCTI 3 TUTPAHTOM BIACYTHI OyJIbOAIIKy MOBITPA. SIKIIO BOHU
€, TO IX 000B’I3KOBO CJIiJT T030aBUTHCS.

VY pydHOMY pe&XHMi TOpPIIHEM OIOPETKH 3 TUTPAHTOM MOKHA KEPYBATH 3a JOIIOMOTOIO
knaBimi «TITRANT». 3a Biakpuroi 3axMCHOI IITOPKM HaTHcKaroTh KiaBimy «TITRANT)
JIOTOpH, JOKHU MOpPIIEHb OIOPETKH HE 3YNMHUTHCA Y BEPXHbOMY IIOJIOKEHHI, BUTHCKYIOUHU
KHCIIOTY B €EMHICTb 3 TUTpaHTOM. Hatuckarots kinasimy « TITRANT» noHu3y, KUCIIOTa 3alOBHIOE
otopetky. [Iporeaypy mOBTOPIOIOTH A0 TOTO Yacy, MOKU OrOpeTKa He 3BUTLHUTHCS Bijl Oynbp0aiiok
noBiTps. [IoTiM 3aKkpUBarOTh 3aXMCHY INTOPKY ¥ HaTuckaioTh kiasimy «TITRANT» moropu,
KHCIIOTA BUJIMBAETHCS 3HU3Y B THTPYBAILHY €MHICTb.

7. Hatuckarots knaBinry «AVTO» moropu ¥ BiZKpUBAIOTh 3aXMCHY IITOPKY. broperka
3alTOBHUTHCS aBTOMATUYHO, TTICIIS [IbOTO 3arOPUTHCS JIaMIIOUKa «Cycle overy.

8. Bimxmouutn «AVTO». HaTrcHyTH KIIaBinry JOHU3Y.

9. V pyuHoMy pexuMi MEPEeBIPSIOTH BIACYTHICTH OynpOaIIOK TMOBITPS B €MHOCTI 3
TIAPOKCUIOM HaTPItO.

[Ipo6ipka mae OyTH y THI3/1, 3aXMCHA MITOPKA 3aKpUTa, OOKOBA MaHENb BIAKPUTA:
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a) HaruckaTh kimaBimy «ALKALI», mwacoc pobuts omun o0ept. Ilporemypy
MOBTOPIOIOTH 0 TOTO Yacy, MOKMU JIYT MOYHE HAIXOJUTH y MPOOIpPKy, a TpyOKa 3BUILHUTHCS BiJl
OynbOaIIoKk MoBiTpS;

6) BiAMipIOIOTH 25 cM® IHCTHIILOBAHOI BOIH, BIIHBAIOTH y MPOBIPKY, POOISTH MO3HAUKY
PiBHS BOU y TIPOOipi.

BunuBatote BOJy, mNpoOIpKy CTaBisATh Yy THI3NO0, 3aKPUBAIOTh 3aXUCHY IITOPKY,
HaTucKaroTh Kiasinty «ALKALIy. 3a npaBuibHOi poOoTH Hacocy y mpoOipKy 3a oMH 00epT Mae
HaAIATH 25 Ma po3umHy Jyry (CTaHmapTHe HaaxoJpkeHHs). Hacoc MoxHa BigperymoBaTd Ha
MaKCHUMaJIbHE HaaXOMKeHHS — 50 MJI, 32 TOIIOMOT'OF0 TalKH.

B aBTOMaTHYHOMY pEXHMMi HACOC MOXKE POOUTH 2—3 CTaHIAPTHUX HAIXOKCHHS JIYTY.

10. INepeBipsArOTh CHCTEMY TIOTJIMHAIOYOTO po3unHy (0ydepHoro).

AmHainizaTop po3paxOBaHO HAa BUKOPHUCTAHHS TOMVIMHAIOYOTO PO3YMHY 31 3MINTaHUMH
iHAMKaTopaMu (OpOMKpPE30JI0BUM 3€J€HUM 1 METWIOBUM uYepBOHUM y | % po3umHi OGOpHOI
KHCIIOTH). Y PYYHOMY pEXHUMI HaIXOKEHHS MOTIIMHAIOUOTO PO3YHHY B EMHICTD JIJIsl TUTPYBaHHS
3nikcHIOETHCS 3a nonoMoroto kiasimi «KRECSOLy. PekomennoBanuii 06’em — 25 M.

a) mpoOipka y THI3[I, 3aXMCHa LITOpKa 3aKkpurTa, HaTtuckaemo kiasimry «RECSOLy,
PO3YUH MA€ HAAXOTUTH B EMHICTH JUIS TUTPYBAHHS,

0) 3a0uparoTh NPOOIpKy 3 THI3MA, 3aKPUBAIOTh 3aXUCHY IITOPKY, HATUCKAIOTH KIIABIITY
«STEAM» noropw, TakuM 4YHHOM NEpPEKPHBAIOTh NOPEHAKHUH KiIamaH IWiJ €MHICTIO, e
BiJOYyBa€THCS TUTPYBAHHS;

B) BIAMIPIOIOTH 25 MJI JUCTWIIBOBAHO! BOJAM, BWIMBAIOTH Y €MHICTH JUISI THUTPYBaHHS,
pOOIATH MO3HAYKY PiBHS BOAM (0pa3y Mij MOYAaTKOM 3BYKEHHS EMHOCTI);

') BUMHKatoTh kiasiy «STEAM», BiIKpuBaOTh 3aXUCHY IITOPKY, HATUCKAIOTh KJIABIILY
«AVTO» noropu. Ilicast Toro, sk 3acBITUTBCS JIaMIIOUKa «cycle over», IITOPKY 3aKpUBAaIOTh,
€MHICTh aBTOMATHYHO 3allOBHUTHCS TMOTJIMHAIOYUM PO3YMHOM. CHOCTEpiraroTh BiAMOBIIHICTh
PIiBHS pO3UMHY B €MHOCTI Ul TUTpYBaHHS (25 mu1). O6’eM perynoeThes raiikoro Ha Hacocl. 3a
301JIBIICHHS Y 3MEHIIICHHS 00’ €My TEpPEeBipKY OBTOPIOIOTH, MMo4YrHat04u 3 1. 10 (0).

11. TlepeBipka AUCTHISALIHHOTO 00’e€My. JIMCTHISIIS aBTOMATHYHO 3YMHHUTHCS, KOJH
MOBEPXHS PITMHU B €MHOCTI JJISi TUTPYBaHHS OIYCTHTHCS HIDKYE PiBHsS CTprokHIB. [lepenHiit
CTpykeHb Ausi mporpamu Keenbnanb, 3aauii — ms nporpamu «JJI». Cepenniil, KOHTPOJIbHHH,
Mae OyTH B HAHMKYOMY TTOJIOKEHHI.

a) reHeparop napy nyctui, knasima «STEAM» BuMkHeHa, mpolipka y THi3Mi, 3aXHCHA
HITOPKA BIAKPHUTA;

6) HatuckaroTh kiasinry « AVTO» noropu, 3acBiuyeThes 1aMIiouka «cycle overy;

B) BUOMPAIOTH MpOrpamy i 3aKpUBaOTh 3aXUCHY IITOPKY;

') BiAMIpSHUN KOHTPOJIBHHM 00’€M TUCTHUIBOBAHOI BOJIU 4Yepe3 BOPOHKY BUIIMBAIOTH Y
€MHICTB JUISl THTPYBaHHS;

1) KOJHM pPIBEHb PIAMHU JOCSTHE KOHTPOJBHUX CTPIKHIB, IPEHAKHUN KiamaH Tmix
EMHICTIO BIJIKPDUBAETHLCS Yepe3 JCKIIbKA CEKYH/I;

€) SKILO CTPHXKHI Jy>K€ BUCOKO YHM HHU3bKO, IX PEryJIOI0Th, MIATaHSAIOThH MiJl Iporpamy
Krenpgans y «11I».

[TpomonoBani 06’ emu: st Keenmpaans — 75-100 mot; morst «11» — 125-150 mo.

12. IlepeBipka renepartii napu:

a) YNEBHUTHCS B TOMY, IO IPCHAXHUH KJamaH HAIXOKEHHS BOAM B TEHEpaTOp
3akpuTHid. KpaH HagxXoMKEeHHS XOJOAHOI BOAM 3 BOJOTOHY BIAKpUTHH, MpoOipka y THI3I,
HITOPKA 3aKPHUTA;

0) y pyuHomy pexumi Hatuckaemo kinapimry «STEAM» moropu. Po3umu i3 eMHOCTI 3
€JIEKTPOJIITOM Ma€ HaIXOJUTH Y BEPXHIO MPO30PY EMHICTh HaJl allapaToM CaMOIIMBOM;

B) BIAKPUBAEMO KJIalaH HAJAXOKEHHS 1 CIIOCTEPIraeMo 3a IHAMKATOPOM MapH;

I) KOJIM CTpUIKA IHOUKATOpa IMOYHE PyXaTHCh, NEPEKPUBAIOTh HAJAXOJKEHHS BOJAU HA
KUIbKa CEeKyHJ. SIKIIO IHAMKATOp 3YNUHUTHCS B HIDKHIA YacTHHI YOPHOIO IMOJIsA, KIianaH
BIJIKPMBAIOTH 3HOBY, MIOKU CTPIJKa IHIUKATOPA HE 3yMUHUTHCSA Y BEPXHIA YaCTHHI YOPHOTO MOJI,
KJIaTaH 3aKpHBAIOTh;

1) 3a3BUYail uyepe3 XBWJIMHY BOJIa 3aKHIa€ 1 Tapa Ta rapsda BoJa 3 SBIAIOTBCA Y
po0ipii;
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€) BOJIa, sIKa KOHJICHCYETHCS, Oy/Ie 3alI0OBHIOBATH €MHICTB JJISl TUTPYBAHHS 10 KOHTAKTY 3i
cTpwkHIMH. [1OTIM ApeHaXHUW KJamaH BiJKPUBAETHCSA, TTOKW €MHICTh 3BUIBHUTHCS BiJ BOAM 1
3HOBY 3akpuBaeTbcs. lle Oynme moBTOproBaTHChH 1O TOTO 4Yacy, IMOKH BKJIIOYEHA KJiaBilla
«STEAMY»;

’K) cucreMa mporpiBaerbes 5—10 XB., micas 1bOro HAaTHCKarTh kKiaBimy «STEAM»
JIOHU3Y, MPOLIEC 3YMHHSIETHCA.

[Tpunag roroBuit 10 BAKOHAHHS aHATI3Y.

VY pydHOMY peXHMMi HATHCKAarOTh IIicTh pa3iB Ha kiasimy «RECSOLy», Takum dnHOM
3BUIBHSIOTH CHUCTEMY HAJXOPKEHHS MOTJIMHAIOYOTO PO3YMHY B TUTPYBAJIbHY €MHICTH BiJ
OynpOamok mosiTps. [Ipuaa mparroe 3a 3a1aHO0 TPOTPAMOIO.

Jlnst onepaHHS Ha AMCIUIET pe3ynbTaTiB aHaji3y 6e3nocepeanbo y % mporeiny (0inka) y
porpamy Mpuiaay BBOAATH MOCTIHHUI KOS(IIIEHT 1 TONMPABKY HAa MOKA3HUKH XOJIOCTHX JIOCHIJIiB
3a TUCTHIILOBAHOIO BOOKO.

Jlnst boro Ha TepeHiN BepXHiK manesni Ha Tadmo «By» — 1000, na Tabmo «BLANK» — 00.

VY mpobipky BiamipsitoTh 20 Mul TUCTHIBOBaHOI BoAM. [liqHIMAIOTh 3aXMCHY IITOPKY 1
CTaBIATH NpoOIpKy y rHi3no. Knasimy «AVTO» HaTUCKalOTh JOTOpH, 3aCBIUYEThCS JIAMIIOUKA
«cycle over», WITOPKY OMyCKaroTh. J{UCTWIALISL W TUTpyBaHHS BMICTYy MPOOIPKH IMPOXOIHUTH
aBTOMaTH4HO. [Ipoleaypy MOBTOPIOIOTH KiJibKa pa3iB 10 BCTAHOBJIEHHS IMOCTIHHOTO 3HAYCHHS
xojoctux pociigiB. Koxknoro pasy, skmo B=1000, A=0000, BLANK=00 nucruieii BucBiuye (M)
HE3aJIeKHO BiJ Macu npodu. BeranosmoroTh koHcTaHTY « BLANK) Ha 11e 3HaUeHHS, HAPUKIIAI,
0099 mn. PesynbTatn OyayTh ckopuroBasi mij 3HadeHHs «BLANKY.

Kpim mporo, nepen 1ociipKeHHIM KOKHOI mapTii mpoO, MOBHICTIO XIMIYHO aHAJI3YeEThCS
KOHTpOJIbHA Npo0a, 1100 KOMIIEHCYBAaTH OyIb-KMH BHECOK PEaKTUBIB, SKI BUKOPHUCTOBYIOTb.
KonTtposbHi npobu MaroTh 00pOoOIATHCS aHAIOTIYHO A0 HPoO, SKI JOCHIIKYIOThCS. Y HalIoMy
BUIAJKy Ma€ AUrepyBaTHCS mpola, 10 ckiaxy skoi BxoauTh 0,7 T KarajizaTtopa, IO MICTUTh
K2SO, : CuSO4: Se =100 : 10 : 2 1 8 Mi1 KOHIIEHTPOBAHOI CipYaHOi KHCIOTH.

[Tics poro kHOMKamMK Ha Tabio «B» BBOIATE y Mporpamy MOCTIHHHNA KOS]IIiEHT, KM
JIOPIBHIOE:

B N x 0,014 x100x K
I ,
ne: N — HopMaJIbHICTh COJISTHOT KUCIIOTH 3 TOYHICTIO IO YETBEPTOTO 3HAKY;
0,014 — r-eks. a3ory;
H — naBaxkka 3paska, T;
K — xoediuieHT nepeBeaeHHs a30T-npoTein (6,25; 5,7 3anexHo Big npodn).

Ha tabno «BLANK)» kHONKamMu BBOJSATH MOKA3HUKH XOJOCTOI'O THUTPYBaHHS, /1Ba 3HAKU

TiCIst KOMHU. SIKIIO € monpaBKa Ha TTOBHUHM XIMIYHUIN KOHTPOJIb POOH, TO

€ - B XN x0,014x100x K
H )

ne: T— 00’eM TUTpYBaHHS Uil TpOOH, M,

B — 00’eM TUTpYBaHHA U1l KOHTPOJIIO, MJI.

[Ticas BUKOHAHHSA BCIX MPOLELYP, OMUCAHUX BUILE, IEPEXOIATh 10 aHadi3y npoo.

[ligifimatoTh  3aXMCHY IITOPKY, MpoOIpKYy 3 pPO3YMHOM MNpoOu 3 €AHYIOTH 3
TUCTHIISIIIIAHOIO TOJIOBKOIO, HAJIBalOTh HAa KOPOK, (IKCYIOTH TpuUMadeM 3 IMiIMUPAI0YuOr0
qameykor (THi3moMm). OmycKaroTh 3aXHCHY INTOPKY aHami3aTopa, UM CaMUM BKIIOYAIOTh
pobounii MUKI, 32 SKOTO aBTOMAaTHYHO y MPOOIpKYy HAamXxomauTh 25 abo 50 mu (3aJie’HO Bix
pexxumy MIKPO-MAKPO) 40 % nyry Ta 25-30 M3 HOIVIMHAIOUOro PO3YMHY B €MHICTH IS
TUTPYBaHHS.

[lapoBuii knanmaH BIAKpHUBA€THCS 1 Mapa i3 reHepaTopa MPOXOAUTH yepe3 Te(IOHOBY
TpyOKy B mpoOipKy 3 npoboro (e BiAroOHKa maporo). Y pe3ynbTaTi B3aeMoii cynbdaTy aMoHit0
3 IyTOM BUJUISIETHCS aMiak.

3ButbHeHuit raz (NH4) pazom 13 maporo npoxoAauTh yepe3 KOHJIEHCATOP, OXOJIOKYEThCS,
HAJXOJUTh Y TUTPYBAJIbHY KOJOYy W MOTJIMHAETHCS PO3YMHOM OOPHOI KUCIOTH 31 3MIIIaHUM
THANKATOPOM.

B=
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OnHOYacHO 3 JHUCTWIAIIEI0 BiOYBAa€ThCS TIPOIEC TUTPYBAHHS, SKHUM «KEPYye»
Mikpornporecop ((poToeneKTpUUHUN CUTHAII3aTOp). [HAMKATOp y €MHOCTI A TUTPYBaHHS
MOCTIMHO MIHSI€ KOJIp 13 3€JICHOTO HA YEPBOHUI, CyMilll IHTEHCUBHO MEPEMIIIYETHCS MIIIANIKOIO,
sIKa MICTUTBCSI B TUTPYBaJbHIM kamepi. Konu piBeHb piAMHUA B €MHOCTI JUJIsl TATPYBAHHS JOCSITHE
PiBHSL KOHTPOJIBHUX €JIEKTPOJiB, MIKPOIPOLECOpP «CXBAJIO€» PIIMIEHHS IIOAO BiJMOBIAHOCTI
3a0apBIIEHHST PO3YMHY «KIHIIEBOMY pPe3yibTaTy». SKIo0 Iie Tak, BiJOyBaeThbcs KOMIICHCAIIIS
JOJTAHOTO THUTPAHTY (00 MOCSATTH TOCTIHHOTO 00’€My TUCTHIIAIIT HE3QJICKHO BiJl KUTBKOCTI
00’emy tHTpanty). CurHan 3 (QoTomnpuiiMada MiKpoIporiecopa MOAAE€ThCA Ha IMIACHIIOBAY, a
MoTiM Ha 1 poBuil iHIUKATOP. [lichs MBOTO BiIKPUBAETHCS APESHAKHHNA KIIalaH 1 3aKpUBA€THCS
napoBuid. [lpunax aBromaTryHO Bimkirouae Bci (GyHKIT podoyoro mukiy. KiHeBuid pe3ysibTar
BUCBIUYETHCS HA AUCIUIEN.

Bumukanunsa npunady
[lepexpuBaroTh KJ1anaH HaIXO/PKEHHS BOJM B TApOr€HEPaTop.

BinkpuBaroTh 3aXUCHY IITOPKY, 3HIMAIOTh IPOOIPKY.
Bumukarots knasimry «AVTO».

Bumukatots knasinry «POWERY.

BinkirouaroTs npuian Bijg Mepexi.

BinkpuBaroTh qpeHaXHHUIA KIlamnaH.

3aKpuBaIOTh KpaH HAAXOHKEHHS XOJIOJHOT BOIH.

[TpoTHparoTh yci MIACTUKOBI YaCTUHH.

. 3amoOBHIOIOTh EMHICTb JUISl TUTPYBaHHS AUCTHUIIHOBAHOIO BOOIO.

Ipoginaxmuxa npunady

1. IloTmXHS OYMIIAIOTH EMHICTD 3 PO3UMHOM €JIEKTPOJIITY JUIsl MaporeHepaTopa.

2. Tlaporeneparop MpOMHUBAIOTH 1 3aITOBHIOIOTH AUCTUIHOBAHOIO BOJIOIO.

3. Yci eMHOCTI OYMIIYIOTh IT€pe]l KO’KHOI HOBOO 3alpaBKOI0 PEaKTHBAMHU.

[I{oxBapTanbHO:

Ouuwyromn:

— eNIEKTPOAM TaporeHepaTtopa BiJ HAKHILy, JUIi LOTO WOTO 3aloOBHIOIOTH PO3YMHOM
JMMOHHOT KUCIIOTH KOHIEHTpauieto 125 r/m;

— J103aTOP HAJIXOKEHHS MOTJIMHAKOYOTO PO3UYHHY;

— €MHICTb JJIs1 TUTPYBaHHS (TUTPYBaJbHY KaMepy) Ta €JIeKTPOIN JUCTUIALIHHOTO PiBHS
piovHM;

— 3BUIBHSIOTH YCi €MHOCTI BiJI pEakTHBIB 1 MPOMMBAIOTh YCIO CHCTEMY JUCTHUIHOBAHOIO
BOJIOIO.

Koumponwwoms: 00°eM HaAXOKEHHS JIyTy; 00’€M HAIXOPKEHHS IOTJIMHAIYOTO
(OydepHoTro) po3unHy; TUCTHIIALINHUN 00’ €M; CTaH TYMOBOTO KOPKa Ha JUCTWIISIIMHINA TOMIBII.

Texnika Oe3nexu:

1. Tlpunag mae OyTH 3a3eMIICHUM.

2. Jlurectep He MokHa HarpiBaTu Buie 430—440°C.

3. 3a poOOTH 3 KOHLEHTPOBAHUMH CIPYaHOIO, COJITHOIO KHCJIOTaMU Ta JIyraMH CIIiJl
MPAIOBATH B 3aXMCHUX OKYJISpax, TyMOBHX PyKaBHUKaXx i pecripaTopi.

Onpauroeanns pesynvmamie. Pe3ynbraTH, 10 BHCBIYYIOTHCS Ha JIUCIUIE] NpHIALy,
3aHOCATB JI0 KypHAJY, YCEPEIHIOIOTh Ta aHAI3YIOTb.

Po30DKHICTD y KUIBKOCTI a30Ty MIDK MapaleJbHUMH BH3HAYCHHSMH HE IIOBHHHA
nepeBuinyBatu 2 %, SKIO 3HaIeHWH BiAcOTOK asory npuitHatu 3a 100. Takum ymHOM, 32
BMIiCTY 3 % a30Ty B pE4YOBHHI PO3ODKHICTH MK IMapajeIbHUMU BH3HAUEHHSIMH Mae OyTH He
oiapme 0,06 %,a3a 6 % — 0,121 1.1

Ilpumimka: cuctemMa KOHTPOJNIO sIKOCTI B «Tecator AB» ceptudikoBana 3rigHo 3i
crangaptom JICTY ISO 9001:2009 «Cuctema ympasiinas skicTio. Bumorny. Lle o3Havae, mo sk
po3po0JIeHHs, Tak 1 BUPOOHUUTBO AHATITUYHOrO OOJAJHAHHS MPOBOJUTHCS 3TITHO 3 YITKO
JOKYMEHTOBaHUMHU npoueaypamu. Ha oOGnanHaHHi BKazaHi MpOLEAYpPH, SIKI BUKOPUCTOBYIOTh SIK
3a Horo 30MpaHHs, TaK 1 32 TECTyBaHHS.

oSN k~wWN P
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2.1.3 Bu3HayeHHsI BMiCTY KPOXMAJII0 MOJSIPUMETPUYHUM MeTo10M (3a EBepcom)

MeToa BUKOPHUCTOBYIOTH JUISI 3€pPHOBUX 1 KPYIT STHUX
BUAIB. MeToJl I'PYHTYETbCS Ha MEPETBOPEHHI KPOXMAIIO B
LyKOp Oe3MocepeHiM T1IpOIi30M COJISTHOIO KHCIOTOIO Ta Ha
3aTHOCTI MPOJAYKTIB TIAPONI3y TMOBEPTATH IUIOLIUHY
MoJisipu3allii B MEBHOMY HAmpsSMKY W Ha MEBHY BEIUYMHY.
AHaJti3 BUKOHYIOTH 32 JJOTIOMOT'OI0 IIYKpOMipa.

PeakTuBu:

1. 25 % posuun conanoi kucromu. Y wmipHy Konly
€MHICTIO | 71 1OAArOTh MEBHY KIJIBKICTh JUCTHIHLOBAHOI BOJIH,
a TOTIM TPWIHBAIOTH 635 MJI KOHIICHTPOBAHOI COJISTHOI
kucnotu (ryctuna 1,19 r/cM’) i 10BOIATH BOZOIO IO MITKH.
[lepeBipsitoTh KOHIIEHTpAIlil0 MPUTOTOBAHOTO PO3YMHY 32
T'YCTHHOIO, sIKa Ma€ JopiBHIOBaTH 1,12 r/em’.

2. 1,124 % posuun conanoi xuciomu. bepyts 24,7 mn
KOHIIEGHTPOBAHOI COMSHOI KucIoTH rycTuro 1,19 r/em® abo
40 wmu 25 % posumny rycruHoro 1,125 r/em® i noBomaTh
Bojoto 7o 1 1. TotyBaru 1,124 % po34uH CONSHOT KHCIOTH
Kpaie 3a JBa 3aXOJH: CHOYaTKy TroTyoTh 25 %, a moTiMm
pO3BOIATH #Oro Bozow (i3 po3paxyHky 40 mut Ha 1 ).

Puc. 16. 3araabunii BULJIA
npuiany Kjeltec Auto-1030-
Analyzer

IIpaBunbHicTs KoOHueHTpawii 1,124 % consnoi kucnotu nepeBipstoTh TUTpyBaHHsM 0,1 H
po3uuHOM inkoro Hatpito. 1 Mmi kucnoru Mae Bianosizmatd 3,1 mu 0,1 H posumny syry.
BinxwieHHs BiJ BKa3aHOT KOHIICHTPAIIil KHCIOTH JOITyCKaeThesl He OinbIe, Hix + 0,002 %.

3. Posuun ghocghoprosonvghppamosoi kuciomu. 4 T KHCIOTH PpO3UMHAIOTH y 70-80 Mt
JMCTUIIBOBAHOT BOJIH, IEPEIMBAIOTH Y MipHY K0J0y Ha 100 MII i TOBOAATH A0 MITKH BOJIOIO.

Obnaonanns. Iykpomip «CVY-2» abo iHmoi cucremu; koiaou MipHi Ha 100 mur (kpame
Konbpayma); kon6u xoniuni Ha 100-200 m1; BopoHku niamerpom 90—100 mm; minetku Ha 50 mi;
biabTpH.

Xio ananizy. Ha TexHIUHMX Barax, Ha IJITHIIEBOMY Mamnepi 3BaXYyIOTh 5 I' pO3MEJIEHOTO
3epHa. HaBaxkky mepeHocats y konOy Komppayma nwa 100 Ma — mpuiauBaiOTh MINETKOIO
50 ma po3uuny 1,124 % consiHOT KUCIIOTH.

Konly 3aHyprooTh y KHUIUIS4y BOASHY OaHIO Tak, 100 BOJA MOKPHBAja BCIO LIMPOKY
JacTUHY KOJIOH, 1 3a Oe3mepepBHOrO KUMiHHA TpuMaroTh 15 xB. [lepmii 3 xB. mepemimnyoTs ii
BMICT IUIABHUMH KpPYrOBUMH pyXaMu, He Buiimaroun 3 Oani. Yepes 15 xB. konOy 3 Oani
BUIMAIOTh, JIOJMBAIOTh XOJIOJHOK BOJOI0, MPUOIM3HO 10 90 M, i MIBUAKO OXOJOKYIOTh 10
20°C.

Jns ocaykeHHsT OUNKIB 1 OCBITJIIEHHS pO3YMHY JojaroTh 4-5 mun 4 % po3uuny
(dbochopHOBOITBPPaMOBOI KHCIOTH, TMEPEMINIYIOTh YMICT KOJIOW, JTOBOJSATH JHUCTHIHOBAHOIO
BOJIOIO JI0 MITKH, IEPEMIIIYIOTh 1 QIIbTPYIOTH y cyxy KonOy. Ilepmni nopiii ¢inbTpary 3m1uBaroTh
Ha3aJ y BOpoHKY. [Ipo3opuii GpineTpaT mosispusytoTs y TpyO1i 3aB1oBxkn 200 Mm.

PoOnsiTe m’ATh BIUTIKIB TOKAa3HMKIB ITyKpOMipa 1 3HaXOIATh cepenHe. Pi3HMnS Mix
OKpEeMHMHM MOKa3HUKaMH IyKpoMmipa gomyckaerses 10 0,1 M.

INgponi3 Kpoxmasro CiiJ BECTH y JBOX HaBaXKKaX (JOCBIIYEHI MPALIBHUKUA MOXKYTb
MIPOBOJUTH B OJHIH HABaXIIi 32 YMOBH, 10 B OJHOMY 3pa3Ky i3 cepii, sika aHali3yeThCsl NPOTATOM
JHSI, T1APOJI3 KPOXMAIo 1 BCl MOCIHIJOBHI omnepaiii BeAyTh y JBOX HaBakKax). Pi3HuI Mix
napajieIbHUMU BU3HAYCHHIMH Mae OyTH He Oubiie, Hixk 0,5 %.

Onpayrosanns pezyrbmamie. YMICT KPOXMAIIO B JOCIIKYBAaHOMY 3€pHI Ha aOCOIIOTHO
CyXy peuOBHHY BU3Ha4yaroTh 3 TouHIcTIO 10 0,01 % 3a popmyroro:

K %100
% Kpoxmanio = u,

100 -6
JIe: a — CepeIHIl TOKa3HUK IyKpoMipa;
K — xoeoimient EBepca (3aneXuTh BiJl BUILY KPOXMAITIO);
6 — TirpocKoIigaa Boja, %.
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Koedimient EBepca st pi3HHX BHIIB KPOXMAITIO 32 HABAXKKH 5 T, 00’emy komou 100 M
3a moJisIpu3alii B Iykpomipi y TpyOiii 3aBaosxku 200 MM ckiaiae (tabdm. 28):

Tabnums 28
Koedinient EBepca nuis pisHUX BUIIB KPOXMAJIIO
Buau kpoxmaito Koedimient Eepca
Kykypynzsauit 1,879
[Tirennunmi 1,898
JKurHiit 1,885
Sluminanit 1,912
BiBcsanauii 1,914
Pucosunii 1,866
Coprosuii 1,925
IIpocsanii 1,818

[iapomnizyroTh KpoxXMallb Ha KAIUISYil BoAsHINM OaHi. [Ticis Toro, sk KoJaOH MmocTaBiieHi Ha
KHUIUIT9y OaHI0, KHITIHHS 3YNMUHUTHCS, ajie MOTpiOHO, mo0 BOHO BiJHOBHJIOCH Yepe3 2—3 XB.,
TUTBKH TOJII T1IPOJIi3 Oye MoBeIeHO 10 KiHIg. TomMy OaHs Mae B OTYXKHI CHipai s HarpiBy i
MOJBIMHUNA KOPIYC, INICTHAIIATh OTBOPIB, SKI 3aKPUBAIOTHCS 3aCIiHKAMH JJIsi BCTAHOBJICHHS
kos10. ButpaTa enekrpoeneprii Ha ii HarpiBaHHS Cckiamae Onm3pko 5 kKBT. 3ammcu BemyTh 3a
dopmoro (Tabdi. 29).

Taomuus 29
®opma 3anucy JAHUX Yy KypPHAJ
Busnauenns kpoxmamo, %
. MOKA3HUKH IIyKpOMipa 5 KpPOXMAJIo
Ha3zga copty & 5 <§“ Y HOBiTpﬁHo— rirPOCKf)— a6COJ'113IOTHO
(xom) 28 51| m|m|v|v| g o HIHo! cyxiii
I - £ | peuoBHHI, BoaH, % yXi
= 3 % PEUYOBHHI,
%
1 2 3 |4[5]6]7]8]9 10 11 12

2.1.4 BusHayeHHsI BMiCTYy CHPOI KJIITKOBUHH

MeToa BUKOPUCTOBYIOTH /ISl KODMOBUX Ta OBOYEBHX BHIIB (TI€pELlb, KBACOJIS).

Jlo ckmamy cupoi KIITKOBMHHM BXOJATH: YUCTA KIITKOBMHA, YacTUHA TEMIIEII0I03H,
JITHIHY, KyTHHY, JEsKi OLIKOBI pEYOBHMHHU i 30JbHI eeMeHTH. [Ipo0y oOpoOsSIOTh CipyaHOO
KHCJIOTOIO, JIyTOM, CIIUPTOM Ta €(pipoM, Micist HHOTO POCIMHHUN 3QJIUIIOK 3BaXKYIOTh.

PeakTusu:

— 1,25 % po3uun cipuanoi kucromu. B miTpoBy MipHY KOJIOY 3 JUCTHILOBAHOK BOJOO
BIUBAIOTH 7,1 MJI KOHIIEHTPOBAHOI CipUaHOi KUCIOTH MIUIbHICTIO 1,84 r/em® i TOBOMATE pO34YnH
BOJIOIO IO MITKH;

- 2,5% posuun iokoeo Hampino. Po3umHAIOTH dyr i3 po3paxyHky 30 r Ha 1 n
JUCTUIILOBaHOI BoJAU. KOHIEHTpalilo po3uuHy iIKOr0 HATpil0 BCTAHOBIIOIOTH TAKUM YHHOM:
2,5 % po3zuuH inkoro Hatpiro — e 0,64 H po3unH,;

— eTUJIOBH crupT, 96 %;

— AieTunoBui edip.

Obnaonanna: CTaKaHYMKH 3 TPUTEPTUMU KpULIKaMu, MipHi nuiaiHapu Ha 100 1 250 mu,
TepMOCTiHKiI XimMiuHi cTakaHud Ha 500 mi; XimMiuHI BOpOHKHM naiameTpoM 70 MM, KOJOM KOHIYHI
wiockooHH1 Ha 250-500 Mi; CKJISHI NaJWYK¥ 3 TYMOBHMMM HAaKOHEYHMKAMH, BOPOHKA IS
BiJICMOKTYBaHHS.

ITiocomoexa npobu 0na euznauenHs. 3a TMATOTOBKH CEPETHIX MPOO IS IHOTO aHAJI3y
JIOCTaTHBO PO3MOJIOTH PEYOBHHY /10 YACTHHOK MpHOIM3HO 1 MM B JiaMeTpi, TOMY IO IIyKe
TOHKMH TOMed MoXxe OyTH MPUYMHOI0 BTpAaTH JApiOHMX YacTUH 3a (QUIBTPYBaHHS MIiJ
PO3PIIKEHHSM.
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Xio ananizy. Ha aHamiTHYHUX Barax Ha TJSHICBUH mamip KiIaayTh HaBaxky 2,5-3,0 T
MOBITPSHO-CYXOi PEYOBHHH, MEPEHOCITH 10 XIMIYHOTO cTakany Ha 500 mi, HamuBaroTh 200 M
1,25 % cipuaHoi KMUCJIOTH 1 BiIMIYalOTh PiBEHb PIIUHU y CTaKaHi BOCKOBHUM OJIiBIIEM. [3 KOXXHOT
poOu OepyTh 1O JIB1 HABAXKKH.

Pimuny B cTakaHi TOBOJSATH O KUMIHHSA, 10 TpuBae npotsrom 30 xB. SKio peuoBUHA
ocila€ Ha JHO, TO JJis 3amoOIraHHs MPUTOpaHHS BMICT MEPIOAMYHO MOMIIIYIOTH CKIISIHOIO
MAJTMYKOI0 3 TYMOBHUM HAaKOHEUYHMKOM. He ciim pomyckaTw OypXJIMBOTO KHUMIIHHA. Y Mipy
BUIIAPOBYBAHHS PITUHHN Yy CTaKaH JOJIMBAIOTH rapsdy BOAY JO MITKH, 100 He 30UIbIIyBajach
KOHIICHTpAITlis KHCIIOTH, SKa pearye 3 KIITKOBHHOK. JlomuBaTH BOIY CIiJ i3 IPOMHUBAJIKH, 100
OJHOYACHO CHJIbHUM CTPYMEHEM 3MHBATH MPUIUILIL 0 CTIHOK CTaKaHa YaCTUHKH OCaly.

[lin wac KWI’SATIHHA TOTYIOTh NpHUCTPid i QinmeTpyBaHHsA. BiH ckmamaerbes 3
BOJIOCTPYMEHEBOT'0 200 1HILIOTO HACOCY, CTaKaHa Ta BOPOHKHU JJIS BIACMOKTYBAaHHS.

[To 3akiHUEHHI KWIT'ATIHHS OCaay JAl0Th OCICTH y cTakaHi (2—5 xB.). IloTiM BOpOHKY 3
(GIBTPOM 3aHYPIOIOTH Y IIE TapsAdy piAMHY JUIS BIACMOKTYBaHHS ii 31 ctakaHa. Ilpu npomy He
CJIIJT OIYCKAaTH BOPOHKY TJIMOOKO B piMHY, 00 1€ yCKIaHIOE (DITBTPYyBaHHS: A0 CTIHOK BOPOHKHU
i moBepxHi QinbTpa npuimnae 6araTo 4aCTMHOK OcCaJy, sIKl Ba)KKO 3MUTH 3HOBY B CTaKaH.

Komn wmaiibxke Bcro plI[I/IHy Oyzne BHIANEHO, Y CTakaH HAIMBAIOTh 10 MITKH Tapsyy
JMCTUIIbOBAHY BOJAY, JAalOTh OCICTH OCaxy 1 3HOBY BIJCMOKTYIOTH PIJUHY Yepe3 BOPOHKY.
OOpoOIeHHsT TapsY0I0 BOJIOIO TIOBTOPIOIOTH 2—3 pa3u JOKU (iabTpar He Oyne HEeHTpaTbHUM 3a
poOH Ha JakMyc (IS IIbOTo OepyTh OCTAHHI MOPIIIi PiJJMHY, KA BUTIKAE 3 BOPOHKH).

SIkmo ¢ineTpaT 3a BiICMOKTYBaHHs Oyne 3a0MTHIl YaCTHHKAMHU OCajy, TO iX 3MHBAIOTh
CHWJIBHUM CTPYMEHEM Taps40i BOAM i3 MPOMUBAIIKH 3HOBY B CTaKaH.

Jlo 3anmuiuky micis npomuBaHHA noaarTs 100 mut 2,5 % po3uuHy inkoro Hatpito, piBeHb
PIOVHM y CTaKaHi JOBOJATH 10 MITKH XOJIOJHOIO AUCTUIHOBAHOIO BOJOKO (TAKMM YHHOM 3aJTUIIOK
06po6itstoTh 200 Mt 1,25 % po3dnHy IIKOTO HATPIFO).

BwMmict crakana HarpiBatoThb 10 KumiHHA. Kum’satate piBHO 30 XB., MNIATPUMYIOYU
MOCTIMHUN pPIBeHb PIJUHM y CTaKaHi MOJaBaHHAM KUIULIUOl Bomu. [licis HarpiBaHHS 3 JIyroMm
PO3YHMH OXOJIO/DKYIOTh (IUIsi IIBUAIIOTO (UIBTPYBaHHA), (QUIBTPYIOTh HOrO 1 3HOBY OCaj
MPOMHBAIOTH TPUUi TaPSUOI0 BOJOIO.

[Ticas Toro, sik ocaj MPOMUTO, a JikKa Ta (UIBTP OYMIICHI BiJl HOTO YaCTHHOK, Y CTaKaH
JOJAal0Th TPOXHM BOJIM, MIJKHUCICHOI ABOMA-TphbOMa KparuIiMH PO30aBIEHOI CIpuaHOi KHCIOTH
(mpob6a Ha makmycoBomy mamnepi). Ocaj 31 crakaHa 3a JI0IIOMOTOIO Tapsiuoi BOAU MEPEHOCITh Ha
nanepoBuil GpineTp y 3BUYalHIN BopoHwi. [lanepoBuil ¢inbTp 3a3maneriap MiACymyoTh pa3oM 3
OIOKCOM y TepMOCTaTi MpOTAroM ojHiei roguHu 3a Temmepatypu 130°C 1 3BaxylOTh Ha
AQHATITHYHHX Barax.

Ocan Ha QiIbTPi NPOMUBAIOTH TAPSIUOI0 TUCTUIIHOBAHOIO BOJIOIO TPHUI 1 IBIUl — CIIOYATKY
€THJIOBUM CIIUPTOM, a MOTIM cipyanum edipom. Crmprt i edip npuiauBaroTh Ha QIIBTP TakK, M00
ocan 6yB NOKPUTHUH peakTuBamu. Ha MPOMHBAHHS OJHi€T HABaXKKH BUTPAYAIOTH o6mu3pKo 50 M
crupty 1 50 mut edipy. PinabTp 3 0cagOM Ha JIKII 3aMMIIAIOTH HA HIY y BUTSDKHINA madi, a BpaHii
HOro mepeHocATh y TOW camuil OOKC, Yy SKOMY CYIIMBCS IYCTHH (PiIbTp, 1 BHCYIIYIOTH 3a
temreparypu 130°C npoTsrom ABOX rOJIUH.

Brokcu 3 KITITKOBHHOO 0XOJIOKYIOTh B €KCHKATOPI 1 3BaXKYIOTh.

Pizaumsg Mixk Macoro (GiseTpa 3 KIITKOBUHOKO 1 MacOI0 TIOPOKHBOTO (PUTHTpaA A€ KUTBKICTh
cupoi KIITKOBUHY Y B35TiH HaBaxii. J{aHi 3anucyrots y popmy (tads. 30).

Tabaung 30
dopMma 3anucy JaHUX Y KypHAJI

Homep| . Maca, r Bwict, %
Haspa sl | & Or0Kca 3 KJIITKOBHHU B| . .

| S| E Orokca |, . . . TIrpOCKOI- | KJIITKOBUHU B
copry sl 2| & . |pinmpTpOM| KITITKO- | TTOBITPSIHO- S

=l 2| 8 [3dime-| . o Hi4HO] abCoII0THO
(xop) El S| = 1 KIITKO- | BUHU Cyxii o .

3) T | TpoM . BOJIOTH | CyXiii pe4OBHHI

BUHOIO pevoBUHI
1 2134 5 6 7 8 9 10
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BwmicT cupoi KITiTKOBHHH B @0COJIFOTHO CyXii pe4OBHHI PO3PaXOBYIOTh 3a (POPMYJIOF0:
6x100x100
a(100-g)
Iie: @ — HaBa)kKKa MOBITPSHO-CYXOi pEYOBHHH, T}
0 —3100yTa Maca Cupoi KIITKOBUHH, T;
6 — BMICT TiIrpPOCKOMIYHOI BOAU B pe4OBHHI, %o.
Po3xomKkeHHs MiXK TaHUMU TTapaielIbHUX BU3HaYeHb Mae 0yt He Oibiie 0,15 %.

2.1.5 BuzHa4yeHHsI 30/1bHOCTI

HaBaxxky moapiOGHEeHOr0 3epHa 030JI0I0Th, 00EPEIKHO MPOKAPIOIOYH 33 BUTBHOTO TOCTYITY
MoBiTpsi. Byriens, BoJIeHb, a30T 1 YaCTKOBO KHCEHb BUJIITAIOTh, 3aJUIIAIOTHCS JIMIIE MiHEpaIbHI
PEUOBHMHU Y BUIJISII OKUCHUX CIIOJIYK.

O30neHHA MOXHa BecTH 0€3 3aCTOCYBaHHS INPUCKOpIOBaua ab0 BUKOPUCTOBYBATH, SIK
MIPUCKOPIOBAY, XIMIYHO YHACTY a30THY KHUCJIOTY.

PeakTuBu: XJIOpUCTHI KaNbLiii MPOXKApEHHiA, KUCIOTAa a30THA XIMIYHO YUCTa, TYCTUHOIO
1,20 r/eM’.

Oo6nagnanss: dapdoposi Turii (kpame Ne 4), TUTEIbHI NIHII, eIEKTPHUYHA MYyQeTbHa
Y.

Xio ananizy. Oszonenns 6e3 npuckoprogaua. Yucti cyxi ¢apdopoBi TUIIII HONEPETHHO
MPOXKAPIOIOTh Y My(QeNbHIi Tedi TPOTATOM OAHIE] TOAWHH, OXOJOKYIOTh 1 3BaXKYIOTh Ha
aHamiTMuHUX Barax. IlotiM GepyTh BiJ KOXXHOI cepeaHboi mpoOu mo aBi HaBaxku 2,0-2,5 r
MOBITPSIHO-CYXOi PEYOBHMHH, NPUYOMY HABa)KKYy B THUIreNlb KJIaAyTh HELIUIBHO, 1100 KHCEHb
MOBITPSI JIETKO MPOXOJUB y HIKHI ii mapu. Ciix MaTH Ha yBasi, 10 PO3MENIIOBAHHS CEpeaHIX
npo0 10 YacTOK JiaMeTpoM MeHIIe | MM O0OMeXye 030JIeHHS, YCKJIaIHIOIYH JOCTYI KUCHIO JI0
YaCTOK 030JIF0BAHOI PEYOBUHH.

Turni 3 HaBaKKaMHU CTaBIATH Yy My(QelnpHy Mid, ABEpIsTa NPU LBOMY NPHUKPUBAIOTH
HemibHO. [l He ciijg CUIBHO HarpiBaTH, iHAKIIe HABAXKKW MOXYTh 3aropitucs. OOBYriIeHHs
OpraHiyHOi PEeYOBMHH MPOXOIUTH 32 CIA0KOTo HarpiBaHHs, 00 32 CHJIBHOTO IIBUJIKO IMOYMHAIOTH
BUAUIATHCS NMPOAYKTH CyXOl MEPErOHKH, 030JII0BaHAa PEYOBHHA MOXE CIYYMTUCH 1 BUMTH yepe3
kpail turmns. Ilicng Toro, sk pedoBHHA y TUIJISAX NEpecTaHe JUMITH M OOBYITIMTHCS, HArpiBaHHS
Mydenst 3ynussoTh. O307€HHS BBaXKAIOTh 3aKIHYEHHMM, SIKIIO B 30J1 BIACYTHI YacTKU
HEZOTOPUIOr0 BYTULIS CBITJIO-CIPOTO KOJHOPY a00, 3aJ€KHO BiJ MPUCYTHOCTI OKCHAY 3ajli3a,
Oypo-4epBOHOTO, a IHKOJIH 3€JIEHYBAaTOTO (32 HAsIBHOCTI CIIOJIYK MapraHIlio).

Turni oxosomKyrTh B ekcukaropi mpotsrom 30—40 xB. 1 3BaxywoTb. [licis 1poro
MOBTOPHO IMPOXKAPIOIOTH Y Tiedi mpoTsrom 30 XB. 1 3HOBY 3BaXKYIOTh. SIKIIIO Maca TUTJIB i3 30JI010
HE 3MIHHIACK, O30JIEHHS BBAXKAIOTh 3aKIHYEHHM, 3a 3MEHIIEHHSAM Macu Oinbii, HixK Ha 0,0005 ©
MIPO’KapIOBaHHS MOBTOPIOIOTh. Y pa3i 301IbIICHHS MAacH IICJIs MOBTOPHOTO MPOKAPIOBAHHS IS
pO3paxyHKy OepyTh Iepiry macy.

Oso0nenHa 3 npuckoprogayeM — a30THOIO KHCIOTOIO. [licims TOBUTBHOTO OOBYTTICHHS
HaBaXOK y My(QenbHii medi, sk Oylo BKa3zaHO BHIIE, IPOJOBXKYIOTh CIAJIIOBAaTH PEUOBHHY /0
MEPeTBOPEHHS i B IyXKy Macy ciporo Koibopy. THIJ OXOJOMKYIOTh 1 BMICT 3MOYYIOTh
3-5 KpammsIMHK XiMi9HO YHCTOT A30THOI KMCIOTH TYCTHHOM 1,2 r/cM® i 3HOBY CTABIATH THII y
ciabko HarpitThii Mydenb abo Ha BiAKHIHI ABepusTa Mydenro i o0epexHO, HE TOIMyCKAIOUU
KHITIHHSI, BHUIIAPOBYIOTh KHCJOTY Hacyxo. Ilicisi 1pOro THUTIJ 3HOBY CTaBISITh y MYyQelb,
3aKpUBAIOTh JBEPLATA i HArPIBAIOTh HOT0 10 YEPBOHOTO PO3KAPIOBAHHS.

3aCcTOCOBYIOUYM MPUCKOPIOBAY, MOYKHA JOCAITU TOBHOIO O30JIEHHS, BUTPUMYIOUM THUIJIL
npoTsiroM 30 XB. 32 YEPBOHOI'O PO3KAPIOBAHHS Meyl.

VY nopansloMy BUMHSAIOTH TaK CaMo, SIK 1 3a CIIaJIIOBaHHs 0€3 IPUCKOPIOBaya.

Onpayrosannus pesynvmamie. 30JIbHICTh BU3HAYAIOTH 32 (POPMYIIOI0:

6x100x100 ,
a(100-¢)

7ie: a — HaBaXKKa MOBITPSHO-CYXO0i pEUYOBHHU, T;

0 — Maca 301U, T;
6 — TIrpOCKOMiuHa BoJora, %.

81



Po3xo/keHHST MK BOMA MapajieibHUMH BH3HAYCHHSIMH HE TOBHHHO MEPEBHUIIYBATH
0,05 %. 3anucu Benyth y hopmi (Tadum. 31).

Taomumsa 31
dopma 3anKCcy JAHUX Y KypPHAJ
Maca nicis
Maca, r MpOXKapro- . Bwmicrt, %
3onu B
BaHHS, T -
Hazra e = 5 J— abcooT-
copry Z & o 2| = & . . HO CyXiit
Bl = S| = < | IOBITPSI- | TITPOCKO- .
(xom) T Bl 3 E| % 3 " SR pEYOBUHI,
=l E % s(1]2)3 S | HO-CyXiif | miuHOi -
S = = pEUOBH- BOIU
= Hi
1 2 3 4 516 | 7] 8 9 10 11 12

2.1.6 BusHaueHHs BMiCTYy rirpockomiyHoi Boau (MPpUCKOPeHHii MeTo)

3a BU3HAUEHHS BMICTY KPOXMAIIIO, XKHUPY, 30JIM Ta 1HIINX PEUOBHH HAJICKUTH OOUHUCITUTH
iX BIJCOTKOBMH yMicT B aOCOJIOTHO CyXi pedoBuHI. [l IbOrO BHM3HAYalOTh BMICT
rirpocKONiYHOI BOJM B MOApIOHEHIN cepenHill mpoOi, sika 3aJeXUTh BiA BHUIY 3€pHA, YMOB
BHUPOILIYBaHHA Ta 1HIINUX MPUYMH.

Xio ananizy. Uucti ckisHI OIOKCHM CIIiJi BUCYIIUTH B CYIIWIBHIN mmadi, 0XOIOIUTH B
€KCUKATOPI 1 3BaKUTH. 3 MiArOTOBJIECHOI IPOOH, IICIIs PeTeIbHOIr0 NepeMillyBaHHs, BIIOMPaOTh
y OIOKCH JIBI HaBa)XKH po3MOJI0TOro 3epHa 1o 2,5-5,0 r. [ToTiM OrOKCH pa3oMm 31 3HATHMH 3 HUX
MOKPHITKAMH CTaBJIATh y CymWiIbHy mady abo Tepmoctar, Harpituéi o 140°C, a micns
HanoBHEHHs 1adu Temnepatypy 3HWKYIOTh 10 130°C (£ 2°C) mpotsrom 40 XB., Mmicis bOTO
HAaKpHUBAIOTh iX KpPHUIIKaMH, OXOJOMKYyIoTh 20-30 XB. B €KCHKATOpi HaJ CyXUM XJIOPHCTUM
KaJbIlieM 1 3BaXyroTh. KopucTyBaTrcs NOoTpiOHO aHATITHYHUMHU BaraMu. 3a HasBHOCTI JIOCTaTHBO
YyTTE€BUX TEXHIYHUX BariB 1 HaBaxui 5—10 r, 3BaxytoTs 3 TouHicTIO 110 0,01 T.

BwMicT Boau po3paxoByroTh 3a HopMyIior0:

S
¢, —a, x100
a, —a ’
Iie: a — Maca Orokca, T;
a1 —Maca OroKca 3 HaBa)KKOIO JI0 BUCYIyBaHHS, T;
a; —Maca OroKca 3 HaBa)KKOIO ITiCIIS BUCYITYBaHHS, T.

PizHums mixk 1BOMa mapanelbHUMHU BU3HAYCHHSIMH HE MOBHMHHA nepeBuiryBatu 0,25 %.
VYMiCT cyxoi peyoBHHHU BH3HA4YarOTh, BigHiMaouu Bix 100 oTpuMaHuii BiICOTOK TirpOCKOMIYHOT
BOJIH.

SIkumio B 1abopatopii € 4eprosi, MOXKHa PEKOMEHAYBATH NMPUCKOPEHUH 1 TOYHIMINN MEeTO
BU3HAYEHHS BMICTY TirpocKoOmivyHOi BoAH. BcTaHOBMIOIOTH TepMocTaT ais HarpiBy Ha 85-95°C.
Hanpukinmi poGouoro aHs 10 madu CTaBisATh OIOKCH 3 HAaBaXKaMU M BUTPUMYIOTH iX 3a L€l
TeMreparypu A0 9-i ronunun panky. Bpanui temnepatypy niasuiiytots 10 105°C 1 nocyurytroTh
PEUOBHMHY MPOTATOM OJHIE] TOAMHU (Yac 3aBkaAuW Mae Oytm oxHakoBuM). [licast mporo Grokc
OXOJIO/KYIOTh B €KCHKATOpi 1 3BaXKYIOTh. Pi3HUIISI MIX JBOMa MapayieIbHUMH BU3HAYEHHSIMH 32
UM METOJIOM Mae OyTH 1moHaioube 0,15 %. 3anucu BeayTh 3a popmoro (Tadi. 32).

Tabmuus 32
dopMma 3anucy JaHUX Y KypHAJI
Hassa Maca, r Maca, r BwmicT Boaun
Howmep OIOKCa 3 HaBaX- y TIOBITpSI-
COpTY Orokca 3 . BOJIH, 5IKA BH- S
Orokca | Orokca HAaBXKKHU| KOO MICTs HOCYXIiH
(xom) HaBa)XKOIO . napyBajach o
CYLIIHHS peuoBHHI, %
1 2 3 4 5 6 7 8
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2.2 Ouiitni Buan
2.2.1 BuznavyeHHsl JYIMINMUHHOCTI CiM’STHOK COHSIIIHMKA TiAPOTEePMiYHHM METOI0M

INipporepmiunuii MeTO BU3HAUCHHS JIYIIITUHHOCTI CIM’THOK COHSIIIHUKA 0a3yeThes Ha i
pi3koi 3MIHM TeMIepaTypyd Ha IUIOMOBY OOOJOHKY CiM’SHKH, BHACIIJIOK YOTO BigOyBaeThbCs
PO3pHUB MEXaHIYHUX TKAHUH JYIIUHHS i MOJETHIYETHCS HOT0 BiIOKPEMIICHHS BiJ s/1pa.

[lepeBaroro meromy € Te, IO 3a HOro BUKOPHCTAHHS BHCYIIYIOThH JIYIINUHHA Ta sapa
CIM’STHOK, a I1¢ BUKJIIOYA€E BIUIMB PI3HUII BUXITHOI BOJIOTOCTI CiM’SIHOK HAa TOYHICTh BH3HAYCHHS
BMICTY JTYUITTMHHS.

Xin ananizy. Jlns anamizy BiaOuparoTh MO 2 mapasnenbHi HaBaxkku 5,0-5,5 r. Cim’siHKH
MEPEHOCATh Y MeTasieBl OIOKCH 3 OTBOpaMH. BIOKCH CTaBIATh Ha KUIUISYY BOJISHY OaHIO Ha
5-10 xB. (3aneXHO BiJ TOBIIMHU JymMUHHSA). [loTiM OIOKCH BHIIMAaIOTh 1 CTaBJISITh y XOJIOAHY
Boay Ha 2-3 xB. Y pe3ynbTari pi3Koi 3MIHUM TeMIeparyp BiAOYBa€TbCsl PO3PUB TKAHUH
mymmuHH. [Tics TepMidHOTO BIUIMBY BOHO JIETKO BIJOKPEMITFOETHCS BiJl sipa 3a JOMOMOTOIO
miHIeTa.

JlymmuHHS Ta OKpeMo sipa ciM’sSHOK BHCYIYIOTh y TepMocTarti 3a 100—-105°C npoTtsrom
3 roa. Bucymieni mpoOu 0X0JI0/KYIOTh 3a KIMHATHOI TEMITEpaTypu y BiIKpUTHX Orokcax. IToTim
3BaXKYIOTh OKPEMO JIYIIITHHHS Ta JYIIIUHHS Pa3oM 3 SIPaMH.

. A
OOYHCTIOIOTH JYIINUHHICTE 32 (OPMYIIOI0: X = 2 %100,

ne: A — Maca JyLIuHHS, T;
B — maca nymnuHHA Ta sep CiM’ SHOK, T.
PizHuis Mi>k 1BOMa napasebHUMU BU3HAUCHHSAMHU HE TIOBUHHA TiepeBunyBatu 1 %.
Oo6aannanus. [linner; Metanesi Orokcu 3 oTBopamu (3—4 Mm) i 6e3 OTBOPIB; JIOTOK IS
BiIOMpaHHS CepeHiX MPo0; aHATITHYHI Bard; BOAsSHA OaHs.

2.2.2 BusHaYeHHsI BMicTY Kupy (32 PymkoBcbKUM)

BwmicT xupy — BaKJTMBUH TTOKa3HUK SKICHOT OILIHKH COPTIiB OJIIHHUX BH/IIB.

Ile#t MeTon mpu3HAYeHMH Ui BU3HAYEHHS BMICTY XXHMPY B COHSIIHHUKY, pilaky, coi,
Makxyci, IpoTax.

B ocHOBy Meromy MOKIAAeHO NPUHIMI BHU3HAYEHHS BMICTY XUPY 32 3HE)KHPECHUM
3anumukoM. HaBakku BHCyIIEHOrOo ¥ pO3TEPTOro HAaCiHHA KIAAyThb Yy TIAKeTHKH 3
(GUIbTpYBaJILHOTO MAmepy W eKCTparyroTh JIieTHiaoBUM edipom B amapati Cokciiera 10 MOBHOTO
3HeXHUpeHHs. KimbKicTh BHAOOYTOTO KHPY pO3PaxOBYIOTH 3a PI3HHLEI0 MK IOYaTKOBOIO
HaBa)XKOIO Ta MacOI0 3HEKUPEHOTO 3aIUIIKY.

PeakTuBM Ta o0JagHaHHA. XJIOPHCTUH KaJbIid TpPaHY/IbOBAaHWH, MpOXKapeHUH abo
HaTpii cipyaHOKHCIHA Oe3BOIHMIA, IpOKapeHHit; edip cipuanuii (eTunoBuii); anapati Cokcrera,
MIHIET, JIOXKEUKA 3 aJIFOMIHIIO [T B3ATTS HaBaKOK; METajeBi OFOKCH; CKIIsIHI OIOKCH (JiaMeTpoM
40 mM i 3aBBuIIKH 60—70 MM) 3 IPUTEPTUMHU KPUIIKAMU; MTAKETUKU 3 (UIBTPYBAJIBHOTO Marepy
Macoro 6sm3bko 250 Mr koxkHUA; 1abopaTopHuii minH JI3M abo crymnka giamerpom 170-200 mm
3 TOBKAYMKOM; WIWIII TUTENbHI; BOpoHKH miamerpom 100-150 mwm; BomsHa OaHs; M
TUIECKaTI.

IIpuroryBanHsa nmakeTHkiB. J[71s1 IpUrOTYBaHHS NAaKeTHKIB MiAOMPAIOTh OJHAKOBHH 3a
HIUIBHICTIO Ta SKICTIO (QUIBTPYBaJbHMK mamip. ApKyIl HOTO po3pi3aioTh Ha IMPSIMOKYTHHUKH,
omHAKOBi 3a posmipoM (50 x 70 mM). IX ckmamaroTh y3MOBK 3a JOBKMHOIO TakK, IO6 OaHA
yacTUHa Oyna IIMPLIOI0 3a JApYyry Ha 3 MM, ii 3arvHarTh, MNOTIM Kpall MOABIMHOI CMYKKH
3aruHalOTh 1€ pa3 1 OTPUMYIOTh CMYKKY 3 JBOX ILApiB Manepy 3aBIIMPIIKUA Oau3bko 2 cM. Lo
CMYXKY 3arMHa[oTh 3 OJHOrO Kpai B OlK, MPOTHICKHHH MOMEpeaHbOMY 3arvHy, a Kpai
OTPUMAHOI0 MPH LIbOMY TPUKYTHHUKA BCTABJISIIOTH Mij 3TUH. [1iciis B3STTS HaBaXKKU TAKUM YHHOM
3aKpUBAIOTh IPYTUU Kpau ITaKeTHKa.

Busnavenns Bosorocti ¢ginbrpyBanibHoro mamnepy. Jlins po3paxyHKy BMICTY XHPY B
JOCIIDKYBaHIM HaBaXIl CIiJ 3HATH BMICT TIFPOCKOMIYHOI BOAM B MAKETHKax. 3a MAaCOBHX
aHaJTi31B BU3HAYATH BOJIOTICTh KOKHOTO TTAKETHKA HEJIOIIBHO, TOMY BU3HAYAIOTh BOJIOTICTh YCi€l
napTii GpUIBTPYBATBHOTO TATIEPY.
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Hapizarors ¢insTpyBambHUH Mammip 3riHO 31 BKa3aHUMH BHIIE PO3MipaMH i B KUTBKOCTI,
siKa MOTpiOHa /71 MPOBEACHHS aHalli31B, a00 Biipa3y roTylOTh MAKETHKH 3 L€l KUTBKOCTI manepy 1
KJIAAyTh iX B OJHOMY Miclli B KapTOHHY KOpoOKy abo nepeB’sHUi sUIMK 3 oTBOpamMu. Ha
AQHAJIITUYHUX Barax BHU3HAYAIOTh Macy MOBITPAHO-CYXOro M abcomoTHO cyxoro OrwkciB. I3
3aroToBJ€HOI MmapTii makeTtukiB Oepyrh 10 mr. (O6au3pko 2,5 T), PO3MIIIYIOTh y paHillIe
BucymeHuii mpotsirom 1 rox. 3a temmeparypu 100-105°C i 3BaxkeHMil OIOKC, BUCYLIYIOTH 3a
100-105°C mo mocriiinoi macwu. Ile Maca aGCoMOTHO CyXOTo mamnepy B cyxomy OlOKcCi, BoHa Oye
MOCTIHHOIO JUIst gaHoi maptii mamepy. IloTiM Kpuimky Orokca 3HIMAIOTh 1 BIIKPUTHH OFOKC
CTaBJIATH TY[H, JIe MICTATHCS 3aTOTOBJICHI MTAKETHKH, III00 BOJIOTICTH 1X OPIBHSIIACH 13 BOJIOTICTIO
Bci€i Macu makeTukiB. SmuK, y SKOMYy 30epiraroTbCsi MAKETHKH, IMIUIPHO HE 3aKpUBAIOTh.
l'oTyBaTn makeTu Citij MOHAWMEHIIIE 3a 2 THKHI 10 TIOYaTKy aHai3iB.

Konu mounnaroTh anamizu, MOAHS BU3HAYAIOTh Macy LBOTO OIOKCa BXKE 3 IMOBITPSHO-
CyXUMH TaKeTHMKaMH, KOHTPOJIIOIOYM TaKWM YHHOM MOXJIMBY 3MiHY BOJIOTOCTI Mamepy.
BusHauaroTh yMIiCT TirpoCKOMIYHOT BOAM Y IBOX MapajelbHUX HaBaKKAX Mamnepy, Ha MovaTKy i B
KiHIl pobotu. [[ng HacTynmHUX oOuMcieHb OepyTh cepeHiil Mmoka3HUK. Po3paxoByrOTh yMicT
rirpockomiyHoi Bosoru (x) 3a hopmyIioro:

a—-b
a

1ie: a — TIOBITPSIHO-CyXa HaBa)KKa MaKEeTHKIB, T;

b — nmocTiitHa abCOMIOTHO CyXa HaBaXKKa IMaKeTHKIB, T.

Ilpuxnao. Maca abcomoTHO cyxoro O0rokca — 28,0748 T, Maca MoBITPSIHO-CYXOro OIOKca —
28,0778 1, maca abCOTIOTHO CyXOro OrOKca 3 HaBaXKOIO miciisi BucymryBanus — 30,4776 r, maca
HOBITPSIHO-CYXOTr'o OrOKCa 3 MOBITPSHO-CyXUMH MakeTukamu — 30,6519 r.

~ ~
e €0,6519 — 28,0778 3 60,4776\ 28,0748%(100:7%
€0,6519 — 28,0778

Binoupannsi Tta miaroroBka cepeanix mpoé aas aHagizy. [IpoOu coHsmHHMKA i
NpiOHOHACIHHUX BHUJIIB Macor OJU3bKO 15 r BimOMparoTh Oe3mocepeHbo 3 HaliCIaHHX MPod y
MeTasieBi OrokcH, a coi — Baroro 100 r — y marnepoBi CTaKaHYUKH.

Hacinns coi’ moapiOHIOIOTE Ha TUCKOBOMY a00 1HIIOMY JIAOOPAaTOPHOMY MJIMHI M MOTIM
3HOBY BIIOMpaIOTh y MeTajeBUi OIOKC cepefHio mpody Baroto Ours 15 r. Sapa, oTpumani 3a
BHU3HAYEHHS BiJICOTKA OOOJOHOK Y JBOX IMapajieIbHUX HABa)KKaxX HACIHHA puyunu 1 caguopy
3MILIYIOTh 1 IEPEHOCATH Y METaleBUi OIOKC.

Snpa apaxicy Bif yciX 4OTMPHOX HABaXXOK IIICJI BUAAJIEHHS OOOJOHOK 3MIIIYIOThH 1 3
3arajibHOI KibKocTi BUAULIIOTE 100 mt. KokHe sapo po3pi3aroTh y3/10BXK Ha JIBI YACTHHU, OJHY
13 HUX BIJKWAAIOTh, a IHIIY 1€ pa3 IUISATh HABMUL [3 YeTBEPTHHOK sjep BiAOHMParOTh Mpoly
Macoro 20 r y MeTaneBuii OroKcC.

Bu3HavyeHHS1 BMICTY JKUPY NPOBOJSTH B a0COJIIOTHO CYXOMY HACiHHI ONIMHUX KYJIBTYP.
Jlns 1pbOro MiATOTOBIEHI MPOOM BHCYIIYIOTH HPOTATOM IMIECTH TOXWH 3a Temmeparypu 100—
105°C, ymoBHO mnpuiimMaroud, II0 3a I Yac JOCSATHYTO IMOBHOTO BHCYIIYBAaHHS 1 IPOLECH
OKHCJICHHSI TIOMITHO HE BIUIMBAIOTh HA BMICT >kHpy. Bucymieni mpobu HaKpuBaIOTh KPUIIKAMH 1
CTaBIIATH B €KCUKATOP ISl OXOJIO/KCHHS.

[TotiM mpoOHM LINOTO HACIHHA COMAWIHUKY, JbOHY, 2ipuuyi Ta IHIIMX JPiOHOHACIHHUX
BH/IIB, & TaKOX MOJPIOHEHOTO HACIHHS coi, sAep cagropy, puyunu # apaxicy poO3METIOITh Ha
miiHl «[lipyer» ympomosxk 30 ¢ — 1 xB. a6o po3tuparots y ¢apdopoBiii cTymii aiaMeTpoM
16—-18 cM 10 oTpUMaHHS OJHOPITHOI Macu. PO3THparOTh AyKe PeTeabHO i MBUAKO, IHAKIIE YKUP
Oyzae BUITyyaTHCs MOBUILHO M HE MOBHICTIO, KPIM TOTO, Y MOTaHO PO3TEPTiil HEOAHOPIAHINA Maci
000JIOHKH PO3MILTYIOTHCS HEPIBHOMIPHO, 1110 CIIPUYMHSAE HETOUHICTh aHAII3Y.

[Ticas po3TupanHs MpoOU 3HOBY MEPEHOCATH Y METaJeBl OIOKCH 1 CTaBJIATh B €KCHKATOP
a0 Bigpaszy OepyTh HABaXKKH.

Xin anaaizy. Y npoHymepoBaHi NPOCTHM OJIBIEM 1 3BaKEHI Ha TOP3IMHMX Barax
MAKETHUKH 13 MOBITPSTHO-CYX0TO (iIbTPYBAILHOTO Tarepy O0epyTh i3 po3TepToi cepemHboi mpoou
nBi HaBaxku 1o 0,6—0,7 r. Yci omeparii, moB’s3aHi 31 3BaKyBaHHSM, POOJISTH MIBHUIKO, 100
MaTepiall He MOTIIMHAB BOJIOTY 3 TIOBITPSI.

=100,

X =
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[NakeTnku 3 HaBaXXKaM¥ KJIaAyTh y HEBEJIUKI MapiieBi TOpOUHKH, 10 10—12 mT. y KOXKHY.
[MapanenpHi HaBaXKH PO3MOAUIAIOTE Yy OaHKM 3 MPUTEPTUMH NPOOKAMU Ta 3alMBalOTh
3HEBOJHEHUM YHCTHM JIE€THJIOBUM €(ipoM, MiATOTOBICHUM, SIK BKa3aHO B PO3AUI «3€pHOBI 1
3epHO0000BI BuaU. Kykypymza Ha 3epHO». 3a 30epiraHHs HaBaXOK Ha TIOBITP1 OJisl IIBHIKO
OKHUCIIIOETBCSA 1 PO3YMHHICTH 1i 3HWKYETHCS, LIO0 MPHU3BOAUTH 10 OTPUMAHHS 3aHMKEHUX
pe3yNbTaTIB aHaMI3y 1 30UIbIIYE PO3XOKEHHS MK NapajeibHIMU BU3HaYeHHIMH. EKcTparyotsh
xup B amapatax Cokciera, BCTAHOBJICHUX Ha BOSHIN OaHi HA METAJICBHX INTAaTHBAaX. 3pydHilIe
KOpHCTYBaTHCs eKkcTpakTopamu emHicTIO 100 a6o 200 mur.

[Ticns BigcTOrOBaHHA TOPOWHKH 3 TAKETHKaMU MIUMISIMA TIEPEHOCATH JO araparib
Coxkcnera. baxxano, mo0 mapanenbHi HaBaXXKH €KCTParyBaJMCh Ha pi3HUX OaHsaX. Excrparyrotsh
8-10 rox., 3aiexHO BiJ omiHOCTI HaciHHSA. Yac excrparyBaHHsa B amapatax CokcieTa MOKHA
CKOPOTHUTH JI0 YOTUPbOX TOJWH, aje ToAl Tpeba 30UIBIIMTH 10 JBOX Ji0 TONepenHe
BIJICTOIOBaHHs, 3MiHIOIOUM 1Bi4i edip. yisg Toro, mo0 BHU3HAYUTH, YW TOBHICTIO MPOWIIIO
eKCTparyBaHH:, KpaIuio edipy 3 eKCTPaKTOpa HAHOCSITh HA TOJAWHHUKOBE CKJIO 200 mutid Kojaou.
SIKu10 KUp BUIYyYEHO BeCh, Ha CKJII abo 1urii KoiOW He 3aMUIIUTHCS HISKUX MisM. PoboTty
anapatiB Cokciera HaJeKUTh PEryJloBaTH TakK, MI00 MPOTATOM TOAWHHU BimOynocs 6—8 31HBIB
edipy. Temneparypy Boau y OaHsIX MATPpUMYIOTh Yy Mexax S0—-60°C, 3amexHo Big TeMrepaTypu
MIOBITPS y IPUMIIIICHHI.

VY pasi nmorpebu NPUIIUHEHHS EKCTPaKIlii JOCHTIHKYBAHOI PIAMHU CIIiJ 3aJUIIATH i1 B
€KCTPAKTOPi, 3aII0BHEHOMY e(ipoMm.

[To 3akiHUeHHI eKcTparyBaHHs JJIs BUIYYCHHS HapiB edipy TOPOMHKH 31 3HS)KHUPCHUMH
HaBa)XKKAMHU B IIAKETHKaX BUIMAIOTh 3 €KCTPAKTOPIB 1 PO3KIIAJAI0Th HA Manepi y BUTSDKHIN madi
abo CTaBIATh y NMpWIAZA JUIsl BIATOHKU JIETKUX piavH. IToTIM makeTHKH NepeHoCATh y CKISHI
OIOKCH 3 MIPUTEPTUMH MOKPHUIIKAMH. Y KOKHHMH OIOKC KiamgyTh 10 8—10 makeTukiB 1 BUCYIIYIOTb
y Tepmoctati 3a temmeparypu 100-105°C mpotsirom 4-X rof, MICHs IOTO OXOJOIKYIOTh B
€KCHUKATOPI 1 3BaXyIOTh Ha TOP31iHUX Barax.

Bwmict sxupy (x) y B3sTii HaBaXIi OOUUCITIOIOTH 3a POPMYJIOH:

~ ~
€62 ¢€-
x= = %100,
a—06
JIe: a — Maca TOBITPSHO-CYXOT0 NMaKeTHUKa 3 a0COJIIOTHO CYXOI0 HaBaXKKOIO, MT;
6 — Maca MOBITPSHO-CYXOT'0 MAaKETHKA, MT;
6 — Maca abCOJIIOTHO CYXOro MakeTHKa 3 aOCOJIIOTHO CYXOH0 3HE)KHPEHOI0 HaBAXKKOIO,
MT;
2 — Maca abCOJIOTHO CYyXOro MaKeTHUKa, MT.
Macy abconroTHO cyxoro naketuka (/7) po3paxoByOTh 3a TaKOK (GOPMYJIIO0:
6 x (100 —0)
'=———71—7,
100
Jie: 0 — YMICT TirpoCcKomiYHO1 BOoAH y (himbTpyBagbHOMY mamnepi, %o.
Ilpuxnao. Maca TOBITPSHO-CYXOro TMaKeTWkKa 267 Mr, yMICT TIrpOCKOIMIYHOI BOJIU B
MOBITPSHO-CYXOMY MakeTuky 6,65 %. Maca abCOMIOTHO CyXOro NakeTuka CKJIaiae:
\
267 x €00 - 6,65
== 249 wrr,
100

Maca TMOBITPSHO-CYXOro MakeTHKa 3 aOCOJIIOTHO CyXOK HaBaxkowo — 957 mr, Maca aOCOIIOTHO
CYXOTO MaKeTHKa 3 aOCOIIOTHO CYXOI0 3HEKMPEHOI0 HaBaXKOI0 — 531 Mr; po3paxoByeMO BMICT

KHUPY:

~ ~
€57-2673 €31-2493 | 0 o100
957 — 267

VYci aHanmizu BUKOHYIOTH 3a JBOMA IMapajelbHUMU HaBa)XKKaMH. PO301KHICTH MK HUMHU
JoTycKaeThes moHanoubime 0,5 %.

Hacinns cossiiiHuky, mnoapiOHEeHe 3 JYIINUHHSAM, aHali3yloTh 3a TPUKPATHOI
MOBTOPHOCTI. MakcuMasnabHa pO30DKHICT, MK HaMOLIBIIO Ta HAaWMEHIIOK HHUdpaMu Mpu
bOMY He NMOBUHHA nepeBulryBatu 1 %.
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s HaciHHA puyunu, caghnopy i apaxicy 3a JAaHAMH BMICTY 00O0JIOHOK y HACiHHI i XKHUpYy
B CYXOMY siIpi OOYHCITIOIOTH BiICOTOK HUPY (X) B ychOMY HAcCiHHI 32 (HOPMYJIOFO:
L 00—z Xa
100
Je: 1 — YMICT 000JIOHOK, %0;
5 — YMICT )upy B a0COIJIIOTHO cyXomy sapi, %.
3anucu BeayTh y popmi (Tab. 34).

Tabnurs 34
®dopma 3anHcy JaHHX Y KypPHAT
Maca, mr
<
2| 2 e g 2 2l e = .
= o c 9 .. 29 & B
) 2ol B 29 2B S ; = | g MICT KUPY
HasBa copty § DE| 9o 98B | 2| E £ | .. | Babcomotno
o o M < < [
(xom) a g § £ s 5| 8 GE) 3 S| 2|3 § E* cyxiit
& & & o - o
< = A = o €40BHHI, %
2| S8 E5E EE08| 5|3 ¢ P 7
/Q /Q /Q
a o = S IS > 2
= E = = 3
1 2 3 4 5 6 71819 10

2.2.3. Ilopsiiok BUKOHAHHS aHAJII3Y OJIiHHOCTI Ta BOJIOroCTi HACiHHS OJIIITHUX BUIIB

1. Insa anamizy O6epyTh uncTe, 6€3 CTOPOHHIX MEXaHIYHHX JOMIIIOK HaciHHA. HaBaxku
npo0 HACIHHA 3BaXKYIOTh Ha aHANITUYHUX Barax lI-ro kiacy B 2-KpaTHili HOBTOPHOCTI 3 TOUYHICTIO
1o 3-oro 3Haka. Maca mpoOu MOBHHHA 3aiiMaTH 00’€M poO0YOI YaCTHHU MPOOIPKH 1 CKIIAAATH
utst conssunura — 10 T, 18 eipuuyi, pinaxy, pudsiciio Ta coi — 17 1.

2. Ilicna mepeBipkM TOTOBHOCTI aHai3aTopa 3a CTaHJAPTHUMHM 3pa3KaMM, aHAII3YHOTh
npoOy HaciHHA. s mporo Ha maHenmi OJIOKY KepyBaHHS TyMmOJiepaMH BCTAHOBIIOIOTH Macy
npoOu, MOMINIAIOTh y TpoOipKy W omyckaroTh ii B OTBip st BuMiproBaHHsS. Ha ekpani
BHUCBIUY€EThCS: NOCHiKyBaHMM Bua, Ne anamizy, ime migpaxyHok cekyHn. Yepes 50-75 ¢
BUCBIUYETHCS PE3YyJIbTAT aHAJI3y, MICIs [[bOTO NMPOOIPKY BUIMAIOTH 13 KOPITYCY 1 3BUIBHSIOTH Bif
yMicTy.

3. Y mpoOipKy 3acUmaroTh APYry HaBaXKy W aHa3ylOTh. 3a pe3ylbTaT NPUHMAIOTh
Cepe/IHE 3HAYCHHS OJIIITHOCTI Ta BOJIOTOCTI 3 2-X MapajeIbHUX BU3HAYCHb.

r Sxmo y mporeci anamizy uepe3 80 ¢
Ha ekpaHi 3’sBuBcA Hamuc: «IMP — ne
CTaOWJIBHBINY, CIiJI HATUCHYTH KHOIKY

e L s «CBPOC», a morim «IIYCK». Amnani3
iy \ MIOBTOPIOIOTH.
Ilopsinok  BUMHMKAHHS aHa-
JizaTopa:

1. Bumukarote ~ OJOK  ymHpaBiiHHS
kaonkaMmu «BBIKJI» ta « CETb».
2. BumukaroTh amaparypy, HaTHCKaH-
gsM KHonKd «AITAPATVYPAY.
3. BumukaroTh  MarHiTHy CHCTEMY
HaTHCKaHHAM KHOkU « MAT'HUT».
3a HeTpuBaIMX TEpepB y PoOOTI

Puc. 17. 3 " 5 BUMMKAHHs aHali3aTopa HE pPEKOMEH-
uc. 17. 3arajbHuii BUIIs1 12a00paTOPHOIro ayerses. B pexumi «JIEXCYPHBII

AMP-aunanizatopa «AMB-1006» (BKIIOYEHA TIIBKM MarHiTHa CHCTEMa)

JIOTTYCKAETHCS 1i101000Ba pobota
aHajizaropa.
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2.2.4 OouucaeHHs 300pY 0J1ii 3 reKTapa nociBy

[IpoayKTHBHICTH COPTIB OMIMHUX BUJIB BU3HAYAIOTH 32 JBOMA MOKA3HUKAMU: KUIBKICTIO
a0COIOTHO CyXOr0 HACiHHS 3 TeKTapa Ta BiJCOTKOBOMY BMICTY OJii B HboMy. [loXifHa ux ABOX
BEJIMYMH CTaHOBUTH 30ip 0JIii 3 TeKTapa Ta € OCHOBHUM ITOKAa3HUKOM 3a OIIIHKHU SIKOCTI COPTIB
onmiiHUX BHIIB. OCKUIBKM Yy 3BiTax 3aKJafiB €KCHEPTU3M YpOKail HACIHHS MPHUBOJUTHCS 10
CTaHIapTHOI Bosorocti 9-14 % (3anexHo BiA BHUIY), AJS MEpEepaxyHKy JaHUX ypOKal HACiHHS
Ha aOCOFOTHO CyXy PEYOBHHY 3pY4HINIE KOPHCTYBATHCS BiANMOBiAHMMH KoedimieHTamu. Taki
Koe(ilieHTH 3HAXOIATh BIAHIMAHHAM BIJICOTKY CTaHHapTHOI BosorocTi Bim 100 1 mimeHHSM
pizuuti Ha 100.

Tak, s conawnuky, eipuuyi, pinaky 03umo2o Ta Apo2o 13 CTaHAapTHOIO BojoricTio 12 %
koedimieHT cyxoi pedoBuHH popiBHIoe 0,88; mius awony onivnoco, cagropy Ta pudicio 3
BoJjiorictio 13 % — 0,87; nnst apaxicy 3 Bosorictio 11 % — 0,89; mna puyunu, maxy, nepuiu 3
BostoricTio 10 % — 0,90; anst xkynorcymy 3 Bosorictio 9 % — 0,91; mst coi 3 Bonorictio 14 % — 0,86.
Takum gnHOM, 30ip 0111 3 rekTapa B Kr (4) MOXKHA OOYHUCIIUTH 32 HACTYITHOK (HOPMYJIOKO:

A=V xKx K,
ne: YV — yposkait HaciHHA (1/Ta) 32 CTaHIAPTHOT BOJIOTOCTI;
K — xoeilieHT cyXxoi pe4OBHHU;
JK — ymict xupy B HaciHHi, %.
Tabmunsa 35
O00B’s13K0Bi 3HaUeHHA oiiiHocTi Ta Bosiorocti 'CO Ne 3107-84 + 3112-84
(kommiekT Ne 27)

Omiiini BuAK pociuH Ta TPORYKTH Homep I'CO OmniiHicTh, % Bonoricts, %
nepepoOIeHHs 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
COHSAIIHUK 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
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
Tipars, pinax 22 41,14 12,23
’ 23 45,42 8,23
24 50,52 10,29
25 53,25 19,31
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1 2 3 4
20 35,03 6,64
21 39,72 19,18
Mo 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 -

Crig mam’gtaty, 10 MiapaxyHOK 300py oJii 3a BKa3aHO (HOpMYIIOr0 Oy/ie MpaBUIbHUAM,
SIKIIIO HACiHHA JoOpe ouMIeHe. SIKIIo BOHO 3acMideHe, TO CIIiJI BBECTH BIIIOBIIHY IMOMPABKY y
BUIUIAI KOCQIIlieHTa 3acCMIYCHHSI HACIHHS, SKUH OOYMCIIOIOTH SK Pi3HHUIIO MK unuciaoM 100 i
BIZICOTKOM 3acMideHHs, sika qianuThes Ha 100.

Hanpuxmnan, 3acmivenns popiBHioe 3,2 %, Tomi KkoedilieHT 3acMideHHS Oyze

nopisaroBatu: C = 100-32 =0,968
100

[Tpu upomy dopmyna Matume HacTynmHUH BUMISA: A=Y x Kx 2KxC
ne: C — koedillieHT 3aCMiYeHHs, a IHIII €JIeMEHTH MAloTh Ti K 3HAYEHHs, M0 1 B
norepe i Gopmyti.

2.2.5 Bu3zHauyeHHs i0IHOTO Yncja oJii (peppakTOMeTPHIHHIT METO)

Monaue umcno — KimbKicTh rpamiB iomy, 34aTHOro mpueaHatich g0 100 T omii. Bowo
BKa3y€ Ha BMICT HEHACHYEHUX IHKUPHUX KHUCIIOT, $IKIi 3yMOBIIOIOTH 3JaTHICTH OJil 10
NEPEeTBOPEHHS (BUCHUXAHHS Ta iH.), 1 € OJHUM 13 HAWBAXKIIUBIIINX [TOKA3HUKIB SIKOCTI OJii.

B omii pi3HHMX BUIIB HOAHE YHMCIO KOJMBAETHCS B MEBHUX Mekax. YuMm BuIle HomHe
YHCJIO, TUM OLJIbINA 31aTHICTH Ol JO BUCUXAHHSI.

Oumnii voHy, nepunu Ta AESIKUX IHIIMX BUAIB HAJEXaTh J0 I'PYNU BUCHXAKOYMUX OJiil 1 €
I[IHHOIO CUPOBHHOIO IS JIAKO-(papOHOT MPOMMCIIOBOCTI, TOMY 3a €KCIIEPTU3U COPTIB IIMX BHIIB,
Nopsii 3 BU3HAYCHHAM BMICTY JXHPY BU3HAYAIOTh WOJIHE YHCIO. ICHye Kilbka METOIIB HOTO
BU3HAYEHHS, e BOHH, SIK MIPABHUJIO, PI3HATHCS 32 pe3yIbTaTaMH.

HaiizpyuyHimmM Juisi  MacoBHX aHAM3IB € pe@pakTOMETPUYHHNA METOM, SKHM
BUKOPHCTOBYIOTh y J1a00OpaTOpisiX OJMIHHOAOOYBHOI Ta KHpomepepoOHOi mpomwucioBocti. [lew
METOJI IPYHTYEThCS Ha 3aJICKHOCTI MK HOJHUM YUCIIOM 1 KoedimieHToM pedpakiiii omii: omist 3
HAWBUIIMM MOJHUM YHCIIOM BHABIISE€ HaWOUTBIIMK KoedimieHT 3amomieHHs. Lleit merton
BUKOPUCTOBYIOTH TUIBKH JJIS OJTiH, OTPUMaHHUX XOJIOJHUM HPECYBaHHSIM.

Xin anauizy. Binbuparots cepenHio npoly HaciHHS Macoro 01u3bk0 50 T, OYUIIAIOTH Bij
OUTOrO, MOIIKO/HKEHOTO XBOpOOAaMH HACIHHA 1 JOMIIIOK, HACUIAIOTh Y IMOJIOTHSHY TOPOMHKY,
AKy KJIaayTh y Mpec-CTakaH 1 BHYABMIIOIOTH OJIF0 Ha JlaboparopHomy mpeci. Ilepmni kparuti osmii
BIJKU/IAI0Th, PEIUTY 30MparoTh y MOMNEPEIHbO MPOHYMEpOBaHUH Orokc abo turenb. OTpumaHy
OJI1}0 B1JICTOIOIOTH Y MPOXOJIOAHOMY MICL, aHAI3YIOTh HACTYITHOTO JHS.

KoeiuienT 3amomieHHs BU3Ha4aloTh yHiBepcadbHUMH pedpakromerpamu «PJIY» abo
«IP®». Konu BU3HAYUTH MOKA3HUK 3JIOMJIEHHSI NOTPIOHO TOTO Xk JIHSA, OJi0 (UIBTPYIOTh Kpi3b
nanepoBuil  GuUILTp. AHANI3YIOTh 3a pO3CISHOIO JEHHOro CBiTia a0o 3a eJEKTPUYHOTO
OCBITJIEHHSI, Kpalie 3a Bce 3a Temneparypu +20°C.

Jns miaTpuMaHHS B pepakTOMETpl HaNEKHOI MOCTIHHOI TeMIIepaTypH KOPHCTYIOTHCS
ynbTpatepmoctatoM Xemmiepa turry H a6o Hb, a takox yHiBepcanbHHM TepMocTaToM «Y-8».
PobGoTy posmounHaoTh TiCHIA TOTO, SK TeMIeparypa B pedpakToMeTpi CTaHe IOCTIHHOIO
npotsirom 15— 20 xB.
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YcTaHOBHBIIM TIOTPIOHY TeMIepaTypy, pehpakTOMETp MEePEBIPSAIOTH 32 ITUCTHIHOBAHOO
BOJIOI0 (KoedimieHT 3amomiieHHs 3a Temmepatypu +20°C gopiBaroe 1,333) abo 3a 1OCTHPOBAHOIO
TUIaTiBKOIO, SIKA JOJA€THCS 10 MpUIady, Ha HepoOOoUill MOBEPXHI SKOT € MOKAa3HUK 3aJIOMJICHHS, 1
PO3MOYMHAIOTh BU3HAUECHHA KoediuienTa 3aiomieHHsa omii. [lix wac poOotu 3 yHiBepcalbHUM
pedpaxTomerpoM Mapku «PJIY» crouyaTky BiIKpUBaIOTh 3aCyB, BIJICOBYIOTh HIDKHIO HPU3MY
pedpakToMeTpa 1 OIIABICHO CKIISTHOKO MaTUYKOK HAHOCATH Ha HEl JIBI-TPU Kparuli ofii, MoTiM
HIBHJKO IOCYBAIOTh HIDKHIO THPU3MY J0 BEPXHBOI, 3aKpIIUIIOIOTH 3aCyBOM 1 CHPSMOBYIOTbH
J3EpKaIO ¥ OKYJISp Tak, MI00 Yy IMOJIi 30py YiTKO OyJI0 BUAHO MIEPETHH JTiHIA. K0 MeXi TEMHOI 1
CBITJIOI YAaCTUHHM MO 30py HENOCTAaTHHO WYiTKi, TO IOBOPOTOM KOMIIEHCATOPHOTO T'BHUHTA,
PO3MIIIEHOTO TPaBOpyd BiJ 30pOBOi TpyOH, HOro poOisITh pi3kimmM. PyxoMm amimamm Mexy
TEMHOT YaCTHHH TIOJISl 30pYy IMiIBOASTh TOYHO B TOUYKY TEPETHUHY JIHIA 1 32 JOMOMOTOI YU
yepe3 NBl XBWIMHU (1100 onisi HaOyna Temmeparypu pedpakromeTpa) TpU4i BiAPaXOBYHIOTH 13
tounicTio 0 0,0002. 3 oTpuMaHUX JaHUX BUBOIATH ceperHe. [1o 3aKkiHYeHHI BU3HAUEHHS OJIiIO
BUJAJIAIOTH 13 MOBEPXHI NPU3MH CYXOIO0 BaTol0, MOTIM ii MPOTHPAIOTh BaTo0 ab0o M’SKOIO
(dbnanemtro, 3MoUeHOIO0 eipoM, Kpallle MEeTPOJICHHUM, i 3HOBY BHTHPAIOTh CYXOK BaToro. J[iis
BHU3HAauYeHHS oaHoro uncia oiii (U) 3a koedilieHTaMu 3aJ0MJICHHS. KOPUCTYIOTHCS (hOPMYJIIOH0:

20 A
_ 1459
0,0118

ne: NJI?° — moKasHUK 3aTOMJICHHS OJ1ii 3a temnepatypu 20°C.

Leit MmeTon M03BOJISIE OTPUMATH PE3YNbTAT 3 TOYHICTIO A0 TPHOX OJUHHIIG (32 HOIHOTO
gucna noran 100). s 3pyqHOCTI MipaxyHKIB Y KiHIII METOIMKH JTOJAETHCS TAOJUI WOIHUX
qrce, BIAMOBIAHUX KOSQIIIEHTY 3aI0MIICHHS 01l (101aToK 1).

SIKIIO TOKAa3HUK 3aJOMIICHHS BHM3Ha4alu 3a Temneparypu nonax +20°C, oTpumaHwuii
pe3yibTaT nepepaxoByroTh 10 Temneparypu +20°C 3a Takoro hopmyIoro:

NZ =N, + € -20 %0,00035,

ne: Nfzo — IIOKA3HUK, SIKAU IIYKAKOTh JJI 3aJI0MJIIEHHS 3a TeMueparypu 20°C;

N

t° — Temnepatypa nocmizy;

0,00035 — 3miHa moka3HUKa 3aJOMJICHHSI 3a IMiIBUIIICHHS Temmeparyp Ha 1°C.

Oo0aanHanHs: pedpakTOMETp JTAOOPATOPHHUN YHIBEPCAILHUH; MpeC I BUYABIIOBAHHS
oJlii; ynpTpaTepMocTar abo yHIBepCaJdbHHI TepMOCTaT; OIOKCH abo THUTIIII; CKISTHA TalWdKa 3
OTJIaBJICHUM KiHIIEM; TOJIOTHSHI TOPOWHKH I BUYABIIOBAHHSA OJIii 13 HACIHHS 3a PO3MIpOM
Ipec-cTakaHa.

— MIOKA3HUK 3aJIOMJIEHHS 32 TEMIIEPAaTypU AOCIILY;

2.2.6 MeToa BU3HAYEHHS MACOBOI YaCTKHM i3oTiomianaris i BiHiTiOOKCA30/1i10HIB
y pinakoBomMy HaciHHi, MaKyci, mpoTi

MeTtoa 3aCTOCOBYETHCS JJIsl BU3HAUEHHS MAacOBOi YaCTKH TMPOJYKTIB €H3MMATHYHOTO
PO3IICTUICHHS TIFOKO3MHOJIATIB-130TIONMAHATIB 1 BiHIITIOOKCA30iI0HIB y pINaKOBOMY HACiHHI,
MakKyci 1 IpOTi B yMOBaxX 3aBOJICEKUX J1a00paTopiii 1 3a MPOBEIECHHS HAYKOBUX JOCIIKEHb.

Metonom nependadeHi HACTYTIHI eTaIu:

— TIpoBeZICHHS (PEPMEHTATHBHOTO PO3IIEIUICHHS TIOTIIOKO3HIIB 110 i3oTiomianaris (ITL) i
BiHIITIOOKCa30i10HIB (BTO);

— Bigronka netkux ITL] 3 maporo Boau y BOAHUN amiak, BIATHUTPOBYBAaHHS YTBOPEHUX
TIONOXIAHUX MEPMaHTaHATOM KaJlll0 y KUCJIOMY CepEeIOBHILI;

— excTpakuis Henerkoro BTO gietunosum edipom 13 piakoi Gasu micis il miamyKHEHHS;

— crnekTpodoromeTpuuHe BuzHaueHHs BMICTY BTO B OTprMaHUX €KCTpaKTax.

3aco0u BUMipIOBaHb, 10NOMixkHI 3ac00M I IpuJjIaan:

— Baru jabopaTopHi piBHOIUIedi, Hopma HaBaHTaxkeHHS 200 1, II-ro k. abo moxiOHi 3a
METPOJIOTIYHUMHU XapaKTEPUCTUKAMU;

— Baru JlabopaTopHi kBaapaHTHi, HopMa HaBaHTaxeHHs 500 gu 1000 1, IV-To Ki. abo
o 1i0H1 32 METPOJIOTIYHIMH XapaKTePUCTUKAMH,

— KOJIOOHArpiBay 13 3aKpUTUM HarpiBaHHSIM;

— J1abopaTOpHUI MIIMHOK OYb-SIKOTO TUITY;
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— criektpodoromerp «CD-26», Cnexopn pipmu K.@. Leiica, «YD-BI3» un moxiOHuit i3
TI€I0 %K JI03BOJIIIOUOIO 3JJaTHICTIO;

— pH-metp: pH — 21, pH — 340 yn noxiOHui;

— crakanu ximiuHi «H-1m-60 CX»; kog 432451 9917.02;

— xon6ou xoniuHi «HH-250-29/32 TCX», ko 43-2462 9975 03;

— xon6u kpyraogonni «K-1-500-29/32 TCX», kox 432462 991405;

— xon6ou MipHi emHicTio 50, 250, 500, 1000 muT;

— BopoHka nimmibHa «BJ[-2-50-14/23 XC», kon 432524021106;

— OropeTka 3 KpaHOM €MHICTIO 5,0 MIT;

— minerka emuicTio 2,0; 5,0; 50,0 mir;

— xonommwibHUK «XIIT-1-300-14/23 XC», xoxm 432522011207 um «XIIT-1-400-14/23
XCw», kom 432522011306;

— BopoHKH «B-36-80 XC», xox 4325140111104 un «B-56-80 XC», xox 432514011203,
¢upTp «PKIT-40ITOP 100 XCx», xox 432514080602;

— MUTHAPY MipHi, emHicTIO 25,0; 50,0 MiT;

— CKJISIHI KYJIBKH JIIaMeTpoOM 5 MM;

— BaTa CKJISHA;

— ¢inbTpU Mareposi 3 yepBoHO cmyroro TY 6-09-1676-77;

— marmip GiTbTPyBATLHUIA.

PeakTuBHM: okcanmaT HaTpito, X. 4. 5839-77; xucnora cipuana, X. 4. abo 4. 1. a.; KaJlito
TiAPOKCH, 4. a00 X. 4.; HATPIIO TIAPOKCHA, 4. ado 4. 1. a., X. 4.; amiak BOJHHUH, 4. a00 4. 1. a.,
X. 4.; cpibJI0 a30THOKHCIE, 4. a00 4. 1. a., X. 4., KaJiil MapraHueBOKUCINA, 4. a0 X. 4., HATpiH
¢Topuctuif, 4. abo u. a. a.; gierwnoBuit edip, OC-42-1883-82; erwnoBuit cnupT
pekTH(]IKOBAaHUM, TEXHIYHMH; aliJoBUM cnupT, 4. abo 4. 1. a.; pH-mamip yHiBepcambHUH
IHANKATOPHUH.

IToTpiOHO NOTpHUMYBaTHCh NMpaBUJ TEXHIKM Oe3lekH, nepeadaueHux mija 4ac poboTH B
XIMiYHIi TabopaTopii, B AKii BUKOHYEThCS aHaITi3. JIaOOpaHTiB iIHCTPYKTYIOTh HA OCHOBI YHMHHUX
MPaBUII 3 YpaxyBaHHSIM TOTO, IO 32 METOAMKOIO BUKOHYETHCS aHaJi3 i3 BUKOPUCTAHHSAM BOJHOTO
po3uuny amiaky (15 %), moTpamsiHHA SKOTO Ha CIM30BI OOOJIOHKH 1 IIKIPY MOXKE BHKJIMKATH
OITIKH.

BUKOHYIOTP BUMIpIOBaHHS 3a JIaHOIO METOJMKOI 3a KIMHATHOI TeMIeparypu Ta
HOPMaJIBHOTO aTMOC(HEPHOTO TUCKY.

Y wMeromammi mependavyeHO BUKOPUCTAHHS YCTaTKyBaHHSA, SK€ CKJIAAEThCS  3:
KojOoHarpiBava, Kpyrioi peakmidHoi KojOu, mepeximHol TpyOKH, BOISHOTO XOJOIWJIBHHKA,
Hacajaku 1 nmpuiiManeHuX Kou6. Konba mpusnadena ans BiommoBaHHs ITLI, siki 3B’s3amucs 3
amiakoM y KoJ0i.

IIpuroryBaHHsi po34uHiB.

15 % e6oonuti pozuun amiaky — TOTYIOTb pPO3BeIeHHsAM 25-28 % amiaky BOZIOIO 10
rycrunn 942 r/em’,

70 i 90 % 600Hull po3uur emui08020 CRUpmy — roTy0Th po3BeIeHHIM 96 % €THIOBOTO
CrIUpTy BO0K0 10 rycTHHm: 70 % — 867,6 r/em®, 90 % — 817,9 r/em’.

Hiemunosuii eghip, KUl He MICTUTh NEPEKUCHUX CIONYK — a0 1 1 edipy momarots 20 T
TiIpoKcuAy Kajito 1 1 r mepMaHraHaTy Kajiio, 3BakeHOro Ha Barax IV-ro kiacy, BiCTOIOIOTh
24 rop. i meperaHsfoTh HaJl T1IPOKCHIOM KaJIifo.

1 % 6oonuui posuun AGQNO3 — 1 r AGQNO3 pO3uMHSAIOTH Y HEBENHKIH KiJTBKOCTI BOAU H
00’eM 10BOIATH BOs1010 110 100 M.

0,1 % 6oonuit pozuun KMnO,4 — 3,16 1 KMnO,4 po3unHsOTh y 1 J1 IUCTHIHOBAHOT BOJIH,
JIOBOJIAITH PO3YHMH JI0 KUIIHHA 1 MATPUMYIOTh TEMIEpaTypy, OMH3bKYy 10 KUMiHHA, MPOTIrom 1
TOJl., 3aKPHBIIK TOPJIO KOJOW KOHIYHOKO JIiKKOt. 3a Bumamanus ocaxy MnO,, ioro BuaastoTh
GLIBTpYBaHHAM Kpi3b MOPUCTHH (PUIbTp ab0 CKISHY BaTy 1 BCTAHOBIIOIOTh TUTP PO3YMHY 3a
OKCaJlaTOM HATpIIO, SIK OMHUCAHO HUXKYE.

OxcaJaT HaTpilo Mepes] BAKOPUCTAHHAM NEePeKPHUCTaNi3oBy0Th. [t iporo 15 r okcanaty
HATPi0 pO3YMHSIIOTH Y 500 MJI TUCTHIIHOBAHOI BOIH, MiTYXyIOTh oro 10 pH 9—10 pozunHOM
rigpokcuay Hatpito (100 mm 40 % BogHOTO pO3UMHY) 1 NAIOTh OCICTH HEPO3YMHHHM Yy BOJI
pedoBuHaM. [loTiM po3unH GiIIBTPYIOTH 1 BHMapoBYIOTh a0 1/10 mouatkoBoro o6’emy. Ilpm
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IbOMY BHIIQJAIOTh KPHUCTAIW OKcayiaTy Harpito. Ocaa BiIOKPEeMITIOIOTH (QUIBTpaIli€ro Kpiszb
nanepoBuil  QUIBTP, PO3TUPAIOTH Yy CTYILI Ha MOPOIIOK 1 MPOMHUBAIOTH Y CTYMLI JBIYl
JTUCTUIIHLOBAHOIO BOJIO0. Ocaj okcanary miCYIyITh MiXK apKymaMu (BuUIBTpYyBaIbHOTO Manepy
i BUCYIIYIOTH 3a TeMreparypu 240—-250°C.
JI7st BU3HAUCHHS TUTPY HaBaxKy okcanaty Hatpito (0,2-0,25), B3siTy Ha Barax II-ro kmacy
3 3aMUCcOM pe3yabTaTy A0 4-i micis KOMH UU(pPH, NEPEeHOCITh y KOHIYHY KOJIOY MICTKICTIO
250 wmi, po3umHsAOTh y 100 Mi muctmipoBaHoi Bomu, Harpitoi mo 50-90°C, momaroth
10 M1 cipuaHOi KUCIIOTH, PO3BEACHOI BOJOI0 Y criBBimHOMmIEHHI 1:1, i TuTpytoTs 0,1 H po3unnom
KMnOy 1o crmabko-pokeBoro 3adapBlieHHs, IKe HE 3HUKAE BIpoaoBxk | xB. [lompaBky 1m0 TUTpY
pozunny KMnQO, (K) po3paxoByroTh 3a (HOpMyIIoK0:
m

V x0.0067

Jie: M — Maca OKcajary HaTpito, T;

V —00’em 0,1 H pozunny KMnQy,, sikuif BUTpaueHO Ha TUTPYBaHHs OKcCayaTy HaTpilo,
M,

0,0067 — maca okcanary Hatpito B I, ekBiBasieHTHa 1 mu1 0,1 H po3unny KMnOs,.

40 % Bomuuii po3una NaOH. 40 r NaOH po3uuHSI0Th Y HEBEJIMKIM KUIBKOCTI BOIH 1
JIOBOJIATH 00’ €M po3uuHy Boj1010 A0 100 M.

IIpuroryBanns ¢pepmenTty. HaciHus 01101 Tipumili moIpiOHIOIOTh Ha €JICKTPOMIIMHKY.
Ha Barax IV-ro xiacy 3BaxytoTh 0au3bko 50 T moapiOHeHoro HaciHHs 3 TouHicTIO 10 0,01 T,
cycrneH3yroTh npotsroM 1 roa. y 300 mur oxonmomkeHoi 1o 4°C muctwiboBaHoi Boau. HaciHHs
NIOTIEPETHBO MEPEBIPSAIOTh Ha cX0XicTh. IIpoTsarom 72 roa. mae mpopoctu moHaimenme 80 %
HACiHUH.

ITotiMm ocax BIAOKPEMIIOIOTH LEHTPUPYTyBaHHAM yrpoaoBxk 20 XB. 3a 4YacToTu
obeprannsa 30004000 06/xB i HagocaAoOBy piauHy 3MimryTh 13 300 M oxonomkenoro 1o 4°C
90 % ertunoBoro cnupTy. CyMmill BUTPUMYIOTh Y XOJOAWIBHUKY 3a Temmeparypu 4°C 15 xB. i
ueHTpUPyYryroTh mpoTsirom 30 XB 3a Ti€l caMoi 4acTOTH 0OepTaHHs.

Binmii ocan, mo Buma, npomuBatoTh 100 min 70 % eTunoBoro crnupty (MEepeMilIyloTh
CKJISTHOIO MAJIMYKOI0) 1 3HOBY IICHTPUQYTYIOTh 20 XB. 3a Ti€l K 4acTOTH 00CPTaHHSI.

Ocan micns neHTpu(YTyBaHHS SKOMOTa pETENbHINIE BiJOKPEMIIIOIOTh JEKaHTAIIElo,
3anuBaroTh 50 MIJI IUCTHUIIBOBAHOT BOJIM Ta BIACTOIOIOTH 12 roj. 3a Temmneparypu 18—20°C. Yepes
12 rox. ocan BiIOKpEMIIIOIOTH (PUIBTpAI€l0 Kpi3b ManepoBuil (uIbTp ab0 HEHTpU(YTyBaHHIM
mpoTsiroM 20 XB., 3 HACTYITHOIO JIEKAHTAI[IEI0 BOJHOTO PO3UMHY (hepMEHTY.

Pozunn dpepmenty 36epiratots 3a Temnepatypu 4°C He Oinbie 2-X THKHIB.

ITlinroroBka HaciHHA, Makyx i mIpoTy A0 aHajidy. 3 cepelHbOi NMPOOM HACIHHA,
Makyx# a0o mpoty BinouparoTh 50-60 1, MoxpiOHIOIOTH Ha J1TAOOPATOPHOMY MIIMHI 1 IIPOCIBAIOTH
Kpi3b cuTO 3 oTBOpamu 0,25 mm.

Hacinng mepen anamizoM nporpiBatoth 3a Temmeparypu 90°C mpotsrom 15 XB. s
inakTuBalii gpepmentiB. [IporpiBaroTh y 3aKOpKOBaHIil peakTUBHIN K001 (7151 3armo0iraHHs BTpaT
JIETKUX 130TIOI1aHATIB, K1 MOXKYTb IepeOyBaTH Yy BIJIbHOMY CTaH1).

VY HaciHHI, MaKyci 1 IIPOTI BU3HAYAIOTh YMICT BOJOTH Ta JIETKHX PEYOBHH.

BuzHauaroTh MacoBy 4YacTKy i130TiOI[iaHATIB 1 BIHIITIOOKCA30JiIOHIB B OJHIN HaBaxXIIi
JIOCITIKYBaHOT TPOOH.

HaBaxky mporpiToro HacinHs OnmM3bKO 5 T, 3BaKeHy Ha Barax lI-ro kmacy 3 3ammcom
pe3yibTaty 10 4-TO 3HAaKy MICIs KOMH, BHOCATh y KPYIJIIOAOHHY KouiOy emHicTio 500 M,
noxaroth 300 M1 qUCTHIIBOBaHOT BoaH, | T ¢roprcToro Hatpito, 20 M €TUIOBOTO CIIUPTY 1 5 M
po3unHy ¢epmenty. KonlOy 3akpuBaioTh KOPKOM 1 3aJMIIAIOTh JUIsI  TPOBEICHHS
(epMEeHTaTUBHOTO PO3ILIEIUICHHS TIFOKO3UHOJIATIB Ha 3 roJ. 3a Temneparypu 18-22°C.

HaBaxky makyxu uu mpoty 5 r, 3BakeHy Ha Barax l[-ro kiacy 3 3amucom pesynbTaTy 110
4-ro 3HaKy MICAS KOMHM, BHOCATb Y KpYIJIOAOHHY KonOy emuictio 500 Mi, [nonaroTh
300 mu aucTUiIbOBaHOi BoaH, 1 T hropucToro Harpito, 20 MJI €TUIIOBOTO CIIUPTY 1 5 MJT pO3UUHY
¢epmenty. Konby miiibHO 3aKkpuBalOTh 1 MPOBOASTH (EepMEHTalliiiHe pO3LIeTICHHS
TIOTITIOKO3H/IIB, SKI MOKYTh 30€piraTtucsi B HE3MiHHOMY BHUTJISII.
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Busnauennsi macoBoi yactku ITH,. ITicis 3akinueHHs GepMEHTYBaHHS KOJIOU CTaBIISIThH
Ha KoJOoHarpiBay, oOropraroTh iX a3z0ecToM 1 MPUENHYIOTh J0 XOJIOJAMJIBHUKA YCTAaHOBKH 32
JIOTIOMOTOI0 TEPEXiTHOT TPYOKH.

3a aHamizy Makyxu, HIPOTY B KOJOY JJs 3amo0iraHHs MIHOYTBOPEHHS Ta MEpPEKUIaHHS
JIOJIAI0Th KiJIbKa CKIISTHUX KYJBOK 1 0,5 MJT allijIoBOroO CIHPTY.

J10 HUKHBOTO KiHLS XOJOAWIbHHUKA Yepe3 HAacaJaKy MPUEIHYIOTh MOCTIAOBHO /Bl KOJIOH
MicTkicTio 250 MIT: IPUIIOMHY 1 KOHIUHY. Y NPUHOMHY HprinBaroTh 30 MJI, a B KOHTPOJIBHY —
15 M 15 % BomHOTO pO3UMHY amiaky.

Ha npuifomHi# k0101 poOasaTh MO3HAYKY, sKa BiAmosigae 06’emy piguan 200 mur. Kinmi
MIPUETHAHMX 32 JOTIOMOTO0 TUTi(hiB 10 KOJIO 1 TpyOOK HAcaaKu, MalOTh OyTH 3aHYpeHI B PO3YHH
amiaky. BMukaroTh KoysOOHarpiBad i BiAraHstooTh Oiu3bko 170 MJI BOOM pa3oM 3 JIETKUMHU
130TioliaHaTaMu y TpuiioMHy KoyiOy. IloTiM mponoBxkyroTh BiAroHky me 2-3 xB. JleTki
130TiOllaHAaTH Yy MPUHOMHIA KOOl CHOMYy4YarOThCS 3 aMiakOM 3 YTBOPEHHSIM HEJIETKHX
TIOMOX1THUX.

[To 3akiHueHHI BITOHKM Bl €IHYIOTH pPa3oM 13 HACaJIKOK MPUHOMHY Ta KOHTPOJIbHY
KoJIOM, a TOTIM BHMMHKAaIOTh KojOoHarpiBau. lle mnorpiOHO i 3amoOiraHHs 3BOPOTHOIO
3aCMOKTYBAaHHSI AMCTHIISATY B XOJIOAWIBHUK 1 peakuidHy Koi0y. XOJOIMIBHUK CHONICKYIOTh
JMCTUIIBOBAHOIO BOJOKO (2—3 Mi1), 30Mparour MPOMUBHY BOJlY Y IPHHOMHY KOJIOY.

Bwmict npuitoMHOT i KOHTPOJIBHOT KOJIO MEpPeHOCATh y MIpHY KoJIOy emHicTio 500 wmu,
KOJIOM CIIOJIICKYIOTh BOJIOIO, SIKY BHJIMBAIOTh Y Ty caMy Koj0y. JIoBoIsATs 00’ €M piiuHH B MipHii
KOJIOl JMCTHIBLOBAHOI BOAOK A0 500 Mi, peTeNbHO MEepeMillylOTh 1 BUKOPHUCTOBYIOTH IS
BHU3HAYEHHS BMICTY 130TiOI1aHATIB.

I3 mipHOi K010U BinOMparoTh 50 M AUCTUIIATY, MEPEHOCITh Y KOHIUYHY KOJIOY €MHICTIO
250 M 1 gomaroTh 2,5 MIJI KOHIIEHTPOBaHOI cipyaHoi kKucioTu. IliaroroneHy npoOy TUTPYIOTbH
0,1 H Bomuum pozunmnom KMnO, mo mosiBu crnaOko-pokeBOro 3a0apBiieHHS, K€ HE 3HUKAE
HPOTSTOM JAEKUIBKOX CEKyHI.

Bu3zHauyeHHsi MacoBOi 4YacTKH BiHIITIOOKCA30JiM0HIB. 3ayMIIOK 13 pPEaKTUBHOL
KPYTJIOMOHHOT KOJOM TEepeHOCATh Ha CKJIAAYacTUd (UIBTP 1 BiJOKPEMIIIOIOTH BOIHY a3y
¢inbrpaniero B konby emuictio 250 mu. Ocan ABiUi MPOMHUBAIOTH BOJIOK0, BUKOPHCTOBYIOUH IO
20 mn Bogu. IIpomuBHI Boau 30uparoTh y Ty camy konOy. [loBomsare pH Bomnoi ¢aszu o
10,5 1 H po3zunnom NaOH, ¢ikcyroun pH 3a monmomororo pH-MeTpa abo iHANKaTOPHOTO marepy.
[Totim BogHy a3y mepeHocsATh y MipHY KoiOy emHicTio 250 mi, o0’eM y Koibi ITOBOIATH
JTUCTHITLOBAHOIO BOAOKO 710 250 MJI 1 peTesbHO MEePEMIIIYIOTh.

I3 miarorosneHoi npoOu BiAOMPAIOTh MINETKOI 2 M, MEPEHOCATh y JUINIBHY BOPOHKY
eMHICTIO 50 MJI Ta €KCTParyroTh BIHIITIOOKCA30JI1I0HN JI€TUIOBUM e(ipoM, CTPYIIYIOTh y JIHI,
BUKOpUCTOBYIOuM i ekctpakuii 10 mu edipy. Excrparyrots edipom tpuui. Excrpaktu
00’eTHYIOTh y MipHi# k0101 emHicTIO 50 Mit. O0’eM y K001 10BOAATH 70 50 MJI JICTHIIOBUM
e(dipoM 1 BUKOPHUCTOBYIOTH ISl BA3HAYCHHS BMICTY BIHUITIOOKCA30JI1/I0HY.

BuMiporoTh ONTHYHY HIUTBHICTh €KCTPAKTIB HAa CIIEKTPOMETPI B KIOBETI 3 TOBIIMHOIO
mapy 1,0 cMm 3a gomxkuHoo XBuiab 230, 248 1 266 HM BiAHOCHO JieTwjioBoro edipy Ta
BHU3HAYAIOTh MOTJMHAHHA B MaKCHMyMi CMYI'M TOIVIMHAHHS 3a JOBXKHHOIO XBWIl 248 HM 3
ypaxyBaHHAM (OHY 32 (HOPMYIOI0:

Moo + 4
Tl = 220 2266 > 266

ne: /[>30 — ONTHYHA MUTBHICTH TOCIIHKYBAHOTO po3unHy 3a 230 HM;
/66 — ONITHYHA MUTHHICTH TOCIIHKYBAHOTO PO3UMHY 3a 266 HM;
/Jloag — ONTHYHA LIUIBHICTD TOCTIDKYBAaHOTO PO34YMHY 3a 248 HM 3 ypaxXyBaHHSIM
(hOHOBOTO MOTTTMHAHHS.
OnTryHa mIbHICTH (/]) mpobu He moBuHHa nepesumtyBatu 0,8—1,0, y Bunaaky OiiabIu
BHCOKOT'0 3HaU€HHS /[ HaNEKUTh 3pOOUTH PO3BEJCHHS i BECTH PO3PAXYHOK 3 HOTO YpaxyBaHHSM.
OOuncieHHs1 pe3yJbTaTiB. MacoBy 4acTKy 130TiOLIaHATIB y HACIHHI, MAaKycl 1 IIPOTI
(B mepepaxyHKy Ha 3-OyTWUi-130TilllaHAaT) OOYMCIIOIOTH Ha CyXy OOE€3KHUpEHY PpEdYOBHUHY 3a
dbopmyIoIO:
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28,29xV, xV, x F

V,xmfoo- € +B,

ne: 28,29=0,002829 x 10%0,002829 maca 3-0yTeH1I-130TiONMiaHaTy B T, CKBiBaJICHTHA
1 M 0,1 H po3unay KMnOy;

Vi —00’em 0,1 H po3unay KMnOQOy, sikuii BUTpadyeHO HAa TUTPYBAHHS IPOOH, MIT;

V;, — 00’eM AUCTUIIATY, B3ATOTO HA TUTPYBAHHS, MIT,

Vy — BUXiTHUN 00’ €M JUCTHIIATY.

3a Husbkoro Bmicty BTO y npo6i 6patu Ha ekcTpakiito ciig 3—5 mit.

F — nmonpaska 1o tutpy 0,1 H pozuuny KMnQy;

M — mMaca JoCTiKyBaHOi IpooH, T;

M — oniliHicTh AOCTiHKYBaHOI Tpodu, %;

B, — BMiCT BOJIOTH Ta JIETKUX PEUOBUH Y JIOCIIKYBaHii pooi, %.

%

1T =

BTO — w™acoBy 4YacTKy 5-BiHUI-2-TIOOKCA30JIiJIOHY Yy HAaCiHHI, Makyci 1 IIpOTi
PO3paxoBYIOTh Ha aOCOIIIOTHO CYXy PEYOBHHY 3a (POPMYIIOO:
BTO - H e XV, xV, x10 %,

d x K, xV,m— JoO- ¢ + B,
ne: /g — ONTHYHA LIUIBHICTH AOCIHIIPKYBAHOTO PO3UUHY NpH 248 HM 3 ypaxyBaHHSIM
(hOHOBOTO MOTTIMHAHHS;

Vi — 00’eM edipHOTO EKCTPAKTY, SKHA MICTHTh S5-BiH1I-2-TiIOOKCA30JIiJIOHY, B3ATHN IS
BUMIPIOBaHHS, MJI;

V;, — 00’eM BozHOT (ha3, sika MICTUTh S-BiHII-2-TIOOKCA30IiI0HY B PO3YUHI J[IETHIOBOTO
edipy npu 248 HM, OOUYHCIICHHH 3 YpaxyBaHHAIM (DOHOBOTO NOTJIMHAHHS, T-JI/CM;

M — oniiiHIiCTh IOCipKyBaHOi podu, %;

B, — BMICT BOJIOTH 1 JIETKUX PEYOBHH Y IOCIiAKyBaH1i 1po0i, %;

10 — xoeirieHT nepepaxyHKy, OTpPUMAaHUH 3a BUBEJICHHS (POPMYJIH.

BwmicT Tioriroko3uaiB 004HCITIOITh 33 (hOpMYIIOro:

T =1TI]x3,43+ BTOx 382,

ne: ITL] — smict ITL], Bu3HaueHuil micis oOpoOaeHHs npoOu (pepMEHTHUM IPEnapaToM,
%;

3,43 — koeQilieHT mepepaxyHKy, LIO JOPIBHIOE BIJHOIIEHHIO MOJIEKYJISPHUX Mac
TIIIOKOHAITIHY 1 3-0OyTaHai30oTionuaHamiay;

BTO — BmicT 5-BiHINI-2-TIOOKCA30iIOHY, KM BU3HAYA€THCS Micis 00OpOoOJIeHHS MpooH
(bepMeHTOM;

3,82 — koedilmieHT mepepaxyHKy, IO ITOPIBHIOE BIJHOIICHHIO MOJICKYJISIPHUX Mac
MPOTOUTPHHY 1 5-BiHIJI-2-TI0OKCA30JIiIOHY.

Kontposas TouHocTi BuHMipoBanHs. Kputepiem BuMIpIOBaHHS MacoBOi YacTKU
130TIOI[IaHATIB € IIOBHOTA IXHBHOI BIITOHKH.

IIpoOy Ha MOBHOTY BIATOHKHM i30TiOliaHaTiB OepyTh, BUKOpUCTOBYIOuW | % BOgHMIA
PO3UMH a30THOKMCIOro cpibma. s mporo Bim €IHYIOTH Hacaaky Biag KoiOu 1 30uparoTh
1-2 mn guctunsary B mpoOipky. Jlo 3i0paHoro aucTwiaTy qojaroTh 1Bi kparuti | % BomHOTrO
PO3YHMHY a30THOKHCIIOTO Cpidia.

SIKII0 PO3YMH HE MYTHI€, BIITOHKY BBa)KAIOTh 3aKiHYCHOK. B iHIIOMY BHUMAIKy HACAAKY
3HOBY IPHEIHYIOTH 10 IPUAOMHOI KOJIOH 1 MPOJOBXKYIOTh BIATOHKY. 32 BKa3aHUX YMOB JOCIHiTy
BIJIrOHKA 130TioniaHatiB ckiagae 100 % (BcTaHOBIIEHO 3a 1HAUBIAYaTIbHUM aJUILTI30TIOL1AHATOM).

KputepieM TOYHOCTI BHMIpIOBaHHS MacoBOi YaCTKM BIHIITIOOKCA30JdiJIOHY € IOBHOTA

_ ﬂ248_ﬂ230
2

+ .
excTpakuii. Skmo npu mpomy: [, = Az <0,02, TO eKCTpakuilo 3yNUHAIOTH, a

YeTBEPTUH EKCTPAKT BIAKUAAIOTH. SKIO /[[246>0,02, TO WeTBepTHii €KCTPAKT MPUEAHYIOTH JI0
OTPUMAaHMX paHilie, a ik KOHTPOIIO OTPUMYIOTh I SITHH €KCTPaKT.
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2.2.7 T'azoxpomarorpadiuynuii MeTo] BUSHAYEHHS )KUPHOKHUCIOTHOTO CKJIATY OJIii
y HaciHHi pinaky, ripuuui, cypinuui, COHIIIHAKA

B ocHOBI MeTOMY JIEKUTH OfEpKaHH 3 OJI11 METHJIOBHX €(ipiB BUIIMX >KUPHUX KHUCIIOT 32
norioMoror 3 abo 10 % po3umHy TiAPOKCHIY Kallifdo B METaHOJI, B CEPEIOBUII HEMOISIPHOTO
BYTJIEBOJIHOTO PO3YMHY 3 HACTYITHHUM iXHIM PO3I1IEHHSM T'a30piAMHHOI0 XpoMaTorpadiero.

PeaktuBu. Tigpokcun kamiro (3 a6o 10 % posuwmn), MeTaHon, Cyib(ar HaTpiO
0e3BOIHUH, TiapoKkapOoOHAT HATPIFO, CipyaHa KUCIOTa (KOHIICHTPOBaHA), TEKCaH.

Mpuaaagm i marepiasm. ['a3oBmii Xpomarorpad; TeHEpaTOp BOIHIO; KOMIIPECOP
MEIMYHUHN; JabopaTopHU TIpec; MIKPOKOJIOHKH; MpoOipku ckistHi; mimetku 0,1 ta 1,0 mm
nanepoBuit iHauKaTop; Mikpommpuiu «MIII-10y»; BOpoHKH CKIISHI; ITUTKA €JIEKTPUYHA; KOJIOH
MipHi Ha 50, 100, 500 M, KOJOHKA CKJIsSTHA 3aBAOBXKKH 250 MM 3 BHYTPIIIHIM JiaMeTpoM 3 MM;
CEKyHJIOMip; BaTa; MapJsi; MmeanyHi rpyi Ha 50, 100, 500 mu.

Xin anagizy. Onito 3 HaCiHHS BUYABJIIOIOTH Ha JIA0OpaTOpHOMY mpeci 3a THCKy 150 aTwM.

Y npobipky, B sdAKkiii MicTuThcs 1-2 xkpammi omii mpoOu, TIMETKOW J0Ja0Th
1 mi 10 % po3umHy TiIpOKCHIYy Kallifo B aOCOIMIOTH30BAHOMY METAHOJI, HArpiBaloTh 1 XB. 10
MOBHOTO po34yrHEHHsA. [lo KparuisiX [10Aal0Th KOHIEHTPOBaHY CipyaHy KHCIOTY — 6 Kpareib.
Bumnanae Ginwmii ocan. CTpymyroTh 5 XB.

[TanepoBuM iHAMKAaTOpoM mepeBipsAOTh pH, skuit Mae Oytu HeHTpanmbHUM. Ale, SK
npaBuiio, 1oBectd pH 10 7 HE BIAETHCS, CEPEIOBHIIE 3ATHIIAETHCS KHCIHM.

HefiTpanizyroTh 3alIHMIIKH KHCIOTH TiIPOKapOOHATOM HATpPif0 B CyMimii 3 cyiabhaToMm
HaTpito. [l 1bOro BUKOPHCTOBYIOTH MIKPOKONOHKY. B Hei BKIajaioTh HIMAaTOYOK BaTH,
HacunaroTh cymim NaHCO; : N,SO, = 2:1.

VY npobipky 3 611UM 0cazoM J0Jar0Th 1 MII rekcaHy i eHepriiHO CTPYIIYIOTh IPOTArOM
10 xB. BepxHiii mpo3opuii map NepeHocATh Yy MIKPOKOJIOHKY.

Mertunosi edipu 30uparoTh y ManeHbKy npoOipky. Ilepen BBeneHHSM y BHUIIapOBYBad
J07ar0Th 1—2 Kparuii rekcany 10 po34YMHeHHs edipiB.

PozninsiroTh MeTWIIOBI edipy BHIIMX JKHPHUX KHCIOT Ha Ta3oBoMy Xxpomatorpadi
«Xpom-4».

[IBuakicTe nmponmyckanHs depe3 koiaoHky 30-50 mu/xB. Temnepatypa tepmocraTta 176°C.
Temneparypa nerekropa 220°C (ans pinaky, ripuuii, cBupinu), 196—240°C (st COHSIIHUKA).
[Buakicth cTpiiku camonuciy 0,15 a6o 0,30 cm/xB.

Mixkpommpunem «MII-10» npoOy BBOASTH y Bunaprosay y kiiebkocti 0,8—1,4 MkJ1.

Po3mudgpoBka xpomarorpam, po3paxyHKu.

C, = ht € k100,
ne: C¢ — KITBKICTh KOMITOHEHTA, %0;
h — Bucora mika, MM;
t(e) — wac Buxoy mika (BiIIasb BiJ BEPIINHHM JIO JiHIl BUXOIY TEeKCaHY);
[ — 9yTIMBICTh PUIIATY;
K — BiAMOBiIHUI MONPABOYHHUN KOSOIIIEHT 10 KOXKHOI KUCIOTH.

2.3 OBoYeBi, 0aIITAHHI BUAU TAa KAPTOILIA
2.3.1 OcHOBHi MOKa3HUKHU XiMiYHOI0 CKJIay Ta MiAr0TOBKA cepeaHiX Mpod 10 aHaJi3y
B ycix npobax copTiB 0BOYEBHX, OAIITAHHUX BHJIB 1 KAPTOIUII BU3HAYAIOTh YMICT CyXOi
pedoBUHHU. binmpnricTe BUAIB aHaNi3ylOTh TaKOX Ha BMICT 3arajibHOro Iykpy 1 BiTaminy C
(tabm. 36).
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Tabmms 36
Buau pocanH i kiJbKicHHX aHAJi3iB npod

Bunn ananizis

v

v

IyKop
3araJJbHUHN

Buau pocnvn

HITpaTH
cyxa
pEUOBHHA
cyxa peyoBHHa
COKY
caxaposa
pitamin C
KapOTHHU
KJIITKOBUHA
KHCJIOT. 3ar.

|
+
+
|

Kamycra Ginoronosa

+ | + | a30T 3arajJbHUN

|
|
+
|
+

Kamycra nBitHa

Oripok mociBHHN

++ [+ ]+

Hubyns roponns

|
+ |+

|

|

YacHuk

[Tominop icriBHui

+|+
+
|
++ [+ +
+
|
|
+

Iepens ogHOpiIUHMH

bakmaxxan

KBacomns 3Buyaitna

+|+
+ |+
+ |+

I'opox mociBuuit

MopkBa mociBHa

+|+|+
|
|
|
+
|
|
|

Bypsix cronosuii

Penucka, penpka

+
I
I
I
I

Kykypynsa mykposa

Cenepa (JiucTs)

[Terpymika ropogas (JIUCTS)

Canar nmociBHUM

|

+ |+ |+ |+ |+
|
|

[InuHaT ropoaHin

IllaBens KuCIHI

PeBinb (uepenikm)

KaByH 3BHuaiinmit

Jlunas mociBHA

|
|
|
|+ ||+ ]+
|
|
|

I"apOysu

+ 4|+ |+ ]+
|
|

Kabauku

+ — _ _ _

Kapromns

I I I I I A R I A A A A A A R R A B
I IR IR I I R A A A R A A A A R R A R
|
|
|
+
|
|
|
|

_ _ _ + _ _ _ _

Kpin naxyunit

VY mnpobGax nmOyni 1 YacHUKY, KpIM TOro, BU3Hau4aloTh edipHy omito. Caxaposy B
01710r0JI0BIN KamycCTi CIIiJi BU3HAYATH TUTBKH B THX COPTIB, SIKI BUKOPUCTOBYIOTh JUIsI KBAIIICHHS,
KIIITKOBHHY B KamycTi O110T0JIOBIH 1 OypsIKYy CTOJIOBOMY — 32 OKPEMHUM 3aBJIaHHSM.

2.3.2 BinoupanHsi Ta moApioHeHHs cepeaHiX MPoo A5l BUSHAYEHHSI BMIiCTYy
ackop6iHoBoi kucaoTu (Bitamin C)

Jlnst BU3HAYEHHST BMICTY ackopOiHOBOi kucioTH (Bitamidn C) roTylOTh CliemialIbHy Mpo0y
OJIHOYACHO 3 MIArOTOBKOIO CEPEeIHbOT MPOOU IS 1HIIKUX aHAJI31B.

3Bakaouu Ha HaJ3BMYalHYy HECTiMKiCTh BiTaMiHy C, a TaK0XX HOT0 HEOJHAKOBHUIl BMICT
HE TUIbKHM B PI3HUX YAaCTHUHAX POCJIMHH, ajleé HaBiTh B OJHOMY i TOMY  OpraHi, J1y>Ke Ba)JIMBO
NPaBWIBHO B3SITH cepenHio mpoOy. Bei omepartii, mos’si3aHi 3 MiATOTOBKOIO MpoOW 10 aHAJi3y
(monpiOHEHHsI, PO3TUPAHHS TOIIO) BUKOHYIOTH MIBHIKO. CyYIIIHHS Ta KOHCEPBYBAHHS CBIKOTO
MaTepiairy He JIOMyCKAa€eThCsI, TOMY IO TPH IbOMY BiTaMiH pyWHY€ThCS.

CrientianmbHy TpOO0y TOTYIOTH TAKMM YHHOM. Bil KOXKHOI OJMHMII, sIKa BXOJIUTH 10 TIpoOH
W OuHWIIeHa, SK ONMHCAHO 3a MIATOTOBKH CEPEIHhOI TMPOOM JUIS BH3HAYEHHS BMICTY CYXOI
PEYOBMHU Ta IHIIMX aHaJIi31B, BIAPI3YyIOTh HOXKEM 13 HEPHKaBIIOYOi CTalll HOro 4acTuHy, ajie Tak,
100 710 Hel MPOTOPITIHHO BXOIUIH YCi TKAHWHH.
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[Tnoam momizopiB 1 MepIro, TOJOBKU KAaIyCTH PO3pi3aroTh y310BXK Ha 4, 8, 16 gacTuH
3aJIe)KHO BiJI pO3MIpiB, BiJ KOXHOI mpoOu OepyTb He MeHuie, HDK 200 1. IIpoOy mBHIKO
MOJIPiIOHIOIOTh HA CKJII HOXKeM. bynpOu kapToruli, HUOYIMHH, KOPEHEIUIOAU PEIbKH, PEIAUCKH
po3pi3yioTh Ha yoTHpH yacTuHu. Jyis amanizy Ha Bmict Bitaminy C Oepyte 1/4 uwactuHy Bin
KOXXHOI OJMHMII, ajie Il YaCTUHU HEe MOJAPIOHIOIOTH HAa CKJ, a BiAPI3alOTh BiJ HUX TOHKI
mwiactuikd. He MoskHa mnoapiOHIOBaTH mpoOy, B fAKii BHU3HA4YalOTh BMICT Bitaminy C, y
MmoIpiOHIOBaYi TKAaHWH a00 B OyIb-IKOMY MJIHHI.

{06 BimiOpaTu mpoOy TOpoXy 4M KBacodi, Tpeda 3arajbHy IpoOy PO3KJIACTH TOHKHM
mapoM, a IMOTIM BifiOpaTH 3 KUTBKOX MiCIlb MOTPiIOHY KUTBKICTH 000iB, JIOMaTOK abo 3epeH i
MOJIPiOHUTH, SIK OYJIO BKa3aHO BUIIIC.

VY cenmepu KOXHHIA JHCTOK 3arajJibHOT MpoOW po3pi3aloTh HABITLI Y3I0BXK OCI HOXKEM i3
HeipskaBitouoi craii. [lonoBuny npobu rpy6o noapiOHIOITh, 100pe NepeMillyoTh, BiAOUPaIOTh
cepenHio mpoOy macoro npubnu3Ho 200 T i moApiOHIOIOTE HOXEM. Y callaTy TOJOBYACTOTO Bif
KOXXHOI TOJIOBKM BUPI3yIOTh CETMEHT 1 MOJAPiIOHIOITh. Y callaTy JIMCTKOBOTO, METPYILIKH, IAaBIIO
BIIOMPAIOTh 13 3arajibHOT MPOOH B CEPEelHI0 KOKHUM TpeTid JHUCTOK, a J(Ba IHIIMX TaKOIro K
PO3Mipy KJIaIyTh Y CEPEAHIO MPOOY /U BU3HAUEHHS BMICTY CyX0i pE4OBHHU Ta OijKa.

VY GamTaHHUX BUIIB OEPYTh JIBa CETMEHTH 3 IPOTHIICKHHUX OOKIB KOYKHOTO IIIOY.

Sxmo tutig rapOy3a abo TUHI Ay)Ke BEIUKHU, TO BiJl KOXKHOTO CETMEHTY (Y3[I0BXK HBOTO)
BIJIPI3yIOTh IJIACTHHKY 3aBTOBIIKH 3—5 MM, 1 3 HUX CTBOPIOIOTH MIPOOY.

2.3.3 BinoupanHsi Ta moaApioHeHHs cepeaHiX MPoo A5 BUSHAYEHHSI BMICTY
CyXOi pe4OBMHHM Ta iHIINX aHAJII3IB

HaBaxxku nansi BU3HAUEHHS BMICTY CyXOi PEUOBMHH, 3arajlbHOTO IIYKPY, 3arajbHOi
KHUCJIOTHOCTI, CyXOi PEYOBUHH COKY, a30TY, KPOXMAJII0, KJIITKOBUHH I KapOTUHY O€pyTh 3 OJHIET
nopiOHEeHO1 cepeIHbOI IpoOH.

Kanycma 6inozonoea i yeimna. I'0J10BKY OUMILAIOTH BiJl BEPXHIX NMOKPUBHUX JIUCTKIB,
po3pizaroTh iX Ha 2, 4 abo 8 yacTuH (Y3IOBX OCi) 3aJIe)KHO BijJ iXHBOTO PO3MIpy TakK, 100 y
KOXXHY YaCTHHY BXOJWJIW y BIAMOBIAHIN mponopiiii Bci TkaHuHU. J[1s1 cepeaHboi mpodu O0epyTh
OJIHY YaCTHHY BiJI KOXXHOI TOJIOBKH, 3QJIUIIIKH BUPI3YIOTh 1 BITKUIAIOTh.

BiniOpani mpoOu crapaHHO TOJPiIOHIOIOTH 3a JOMOMOTOI (PE3ePHOrO CICKTPOMIIMHA,
IIMHKOBKH 3 €JIEKTPONPUBOJIOM 200 BPYUHY HOXKEM-CiKaueM.

['o70BKM HBITHOI KamyCTH OYMIIAIOTH BiJ] JIMCTKIB 1 3pi3alOTh HUKKU OIS camoro
CyUBiTTs. Benmki roioBku po3pizaroTh Ha 2 a00 4 4acTHHM y3[0BXK (IO OCi) CYIBITTS i OepyTh
OJIHY YacTHHY Ui oApiOHeHHs. [TonpiOHIOBAaTH LIBITHY KaIlyCTy 3py4Hillle Ha TOMOTEHi3aTopi.

Ilomioop, nepeuw, baxnaxcan, ozipok. llomimop, Oaxna)kaH, OTIPOK aHATI3YIOTh 3
HaciHHSM, mepenr — 0Oe3 HaciHHA. Bei minomm mepen anamizom mOTpiOHO J00pe BHUTEPTH.
[TnonoHDKKKM BUIAISAIOTE. Benuki mioan po3pi3aioTh Ha 2—4 4acTHHU Y3J0BXK OCI, JUIS aHAIIi3y
oepytb 1/2 abo 1/4 wyactuHy Ta mOAPIOHIOIOT, Ha rToMoreHizatopi. Ilmoam momimopa
MOJIPIOHIOIOTH Y PO3/piOHIOBAY1 TKAHHUH.

Huébyna 2opoonsa i uwacnuk. 1{uOynuHU OYMIIAIOTH BiJl MOKPUBHUX JIYCOK, 3pI3YyIOTh
JICHIIE 1 CyXy HIMHKY, MOJAPiOHIOIOTh Ha TOMOreHizaTopi. Benuki uuOynunu po3pizatots Ha 2—3
YAaCTUHM 1 7151 aHali3y OepyTh O/IHY 3 HUX.

Osouesi 6000606 euou i yykposa Kykypyoza. BinmiOpani mns anHamizy mpoOW TOpoxy i
KBacoJli MOAPiOHIOIOTH Ha romMoreHizatopi. bobu, nmomatku abo 3epHO, BHIylieHE 3 000iB,
NOJpPiOHIOIOTh TAKOXK Ha romoreHizatopi. [Ipobu copTiB IyKpoBOi KyKypya3W AOCTaBISIOTH Y
nmaboparopiro B kayaHax. [y aHami3y moTpiOHO aKypaTHO 3pi3aTH JaHIIETOM a00 TOCTPUM HOKEM
3epHa 31 CTPMKHS Ta NOAPIOHUTH Ha TOMOT€H13aTOopI.

Cmonoei kopenennoou (0ypak, mopkea, peoucka, peovka). Konu Ha aHami3 HaaXoasiTh
npoOM  BEJIMKHUX KOPEHEIUIONIB, CIil BiA KOXHOro B3sith mo 1/2, pospizaiouum KOpeHi
XpecTonoAiOHO B3J0BXK, 1 MOAPIOHUTH HA TOMOT€HI3aTOPI.

Cenepa, nempywika, winunam, caiam, uiaeens, peginsy. 1Ipodbu, SKi 3IUITUINCH BiJ
BU3HAYEHHS BMicTy BiTamiHy C, JIHCTS celepH, NeTPYIIKH, canaTy, IIMUHATY 1 IIaBIIO0, a TAKOX
YepeNIKH PEBEHIO MOIPIOHIOIOTH HOXKEM.

Bawmanni eéuou (xaeyn, Oumnsn, 2apoy3 i kabauok). 13 TUIONIB 3HIMAIOTh BEPXHii
HelcTiBHUHN map (MIKIpKY), BUIAISIOTh HACIHHS M JTOCTIKYIOTh TIJIBKHU iCTIBHY yacTuHy. [Lmoau
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pO3pi3aroTh Ha JBI YACTHHM TIOB3JIOBX BiJl MiCI TMPUKPIIUICHHS TUIOAY IO CIIAY BiJ KBITKH
TaKUM YHHOM, 00 Y KOXKHY IOJIOBHHY ITOTPAIHJIM 3aTiHEHa i OCBITJIIEHA COHIIEM YaCTHHHU.
SIK10 moau BeNuKi, X MOAUISAIOTh HA CETMEHTH MO 6—8 CM 3aBTOBUIKH I10 KOJIY IUIOAY 1
O0epyTh 2—4 CerMeHTH 3 MPOTUJICKHUX OOKIB KOKHOro muoay. JuHi, rapOy3u, KaByHH 100pe
MoJIpiOHIOBATH 3a JOTIOMOT'OI0 TOMOT'€HI3aTopa.
Kapmonna. bynbOu MHIOTH, HacyxO BUTHPAIOTh, MOAPIOHIOITH Ha TepTymili ado
TOMOTEHI3aTopi. SIKII0 BOHU BEJHKi, TO OEpYyTh MOJOBUHY Bij KOJKHOI.

2.3.4 Bu3HayeHHsI BMiCTY CyX0i pe4oBUHH

I3 cepenHboi MOAPiOHEHOT MPOOW OBOYIB IMICIS PETEIHLHOTO TEpeMIlTyBaHHS OepyTh
njoHaiMeHIIe 1Bl HaBakku 1o 25—50 1 3 TounicTio 1o 0,01 T Ta KIaayTh y TONEPEIHbO 3BaKEHI
tdhapdoposi yamku abo yamku [letpi. Ilicas 3BaxyBaHHS Yallkyd 3 HaBaXXKaMH NEPEHOCATH J0
cymunsHol 1madu, Harpitoi mo 120°C (temmeparypa B madi oapasy K 3HUXKYEThCA) 1
Butpumytoth 20-30 xB. 3a Temnepatypu 100-102°C st ranbMyBaHHS KUTTEBUX MPOIECIB Y
matepiani. [lotim Bucymyiots 3a 60—70°C y cymmiabHii madi A0 MOBITPSHO-CYXOro CTaHY.
Jlerka naMKicTh Martepiajly MOKasye, II0 OCHOBHY Macy Boau BuaaieHo. Ilicis mporo ioro
cymath npotarom 4 roj. 3a temnepatypu 100°C.

Jlyis BUCYIITyBaHHSI HABaYKOK JIMHI, KaPTOILTI, SIKI MICTATH 0araTto IyKpiB ab0 KpoxXMallto,
4 ron. HEIOCTaTHBO, TOMY TPHBAIICTh BUCYITYBaHHS MOTPIOHO 30UIbIIMTH 10 6 rox. Bosmoricth
TaKWX BUIB Kpallle BU3HAYATH 1HIIUM METOJIOM.

OX0No/KEeHI B €KCHUKATOpl YaIllKH 3 CYXOK PEYOBHMHOIO 3BAXKYIOTH 1 3HOBY CYyIIATh
ynpoaoBx roaunu 3a temmeparypu 100°C. Jlani 3HOBY OXOJIOJUKYIOTh 1 3BaXKyrOTb. SIKIIO
pi3HHUI MDK JBOMa 3BaxyBaHHsAMHU nepesumrye 0,01-0,02 r, cymarp e HiBrOAWHH, 3HOBY
OXOJIOKYIOTb 1 3BaXKYIOTb.

BusHaveHHsi BMICTY cyXoi pe4yoBHMHHU y mominopax. I3 cepennpoi noapiOHeHoi mpodu
MOMIJIOPIB MICIS PeTeNbHOIro IepeMilllyBaHHS OepyTb HE MEHIIEe JABOX HaBaxok mo 10 r 3
tounicTio 10 0,01 r Ta KIamyTh y TONEpenHbO 3BakeHi dapdoposi yamku ado yamku [letpi.
Yamky CTaBisATh y CymwibHy mady i CylWiath 3a Temrneparypu 80...85°C mpotsirom 10 rog.
[ToTiM 0XONMOKYIOTH IX B CKCI/IKaTOpl 1 3Ba)yIOTh. 3HOBY BUCYUIYIOTh NpPOTSTOM TOJIWHH 32
temmeparypu 80—85°C. SIkmio pizHuIs Mixk ABoMa 3BakyBaHHsIMH 1moHan 0,01-0,02 r, cymate mie
MiBrOJAMHU, OXOJIOJUKYIOTb 1 3BaXKYIOTb.

PeakTHBM: XJIOPUCTHI KaJbI[iH MPOKAPEHU.

Mocyn: dapdoposi yamku giamerpom 100—-110 mm abo gamku [Terpi.

Jlani 3anucyroTs y sxypHai (1adu. 37).

Tabmurs 37
®opma 3anuCy JaHUX Y KYPHAT
Maca, r

Hasga copty | Homep : %

YaIKy 3 YAIIKH 3 HAaBAKKOIO BOJIH, sIKa

(xom) YAIIKA |YalIKu HAaBAXKW | . BOIM
HABaXKKOIO TICJIsl BUCYIIYBAHHS |BUTIApPyBaIach

1 2 3 4 5 6 7 8 9 10

2.3.5 Buznauennsi BMicTy ackop0inoBoi kuciaoru (Biraminy C)

Meton 6a3yeTbCsi Ha PENYKYIOUMX BIIACTUBOCTAX acKopOiHOBOi kuciotH. CuHs Qapba
(innukarop), 2,6-nuxnopdeHoninao(eHos BIIHOBIIOETECA B 0e30apBHY CHOJYKY €KCTpakTaMH
pOCIUH, K1 MICTSTh aCKOPOIHOBY KHUCJIOTY.

KucnoTHi BUTSDKKHM 3 POCIHMH TUTPYIOTH PO3YMHOM OapBHHKA (BIIOMOTO THTpPY) A0
POXeBOro 3a0apBIICHHS, 3yMOBJIEHOTO HA/ITMIIIKOM OapBHHUKA B KHCIIOMY CEpEIOBHIILI.

Xin ananizy. Y dapdpopoBi CTynkum BIMBAIOTH MO 25 M cywmimi COJSHOT Ta
MeTadocPOpHOi KHUCIOT 1 3BAKYIOTh X Ha TeXHIYHMX Barax 3 TouHicTio mo 0,01 . IToTim 3i
CHeIiaJIbHO TPUTOTOBAHO1, TPY0O TOApiOHEHOT TPOOH OBOYIB KJIAIYTh Yy IIi CTYIKHU JIBI HABAXKKU
mo 5—10 T, 3aJI€KHO BiJ] yMICTY acCKOpOIHOBOI KMCIIOTH B pOCITUHAX. Y KapTOIUIi, UOYJIi, peIbKH
W peaMCKM HaBaXXKW CKIAJAar0Th 13 TOHKUX IUIACTHHOK, SIKI BHPI3alOTh 3 sIKOMOra OUIbIIOL
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KUTBKOCTI Oynb0, TMOYNMH, KOPEHEIUIONiB. 3pyYHO 3BaXXyBaTH HABAXKH Ha YTOPCHKUX
caHTUrpaMoBuX Barax Ha 50 r. VY yalky BariB J0JAalOTh 25 MJ CyMillll KHCJOT, 3BaXYIOTh ii,
IIMATOYKH JIOCHIDKYBaHOT MPOOHM 3aHYPIOIOTH y KHCJIOTY. B3sTy HaBaXKy 3 KHCIOTOIO
MEPEHOCSTh Y CTYIIKY.

[ToTiM HaBaXXKM PO3TUPAIOTH O YTBOPEHHS OAHOPINHOI Macu. ['py0i TKaHMHM POCIHH
pPO3THPAIOTh 3 HEBEJIHMKOI0, 3aBXKIM OJIHAKOBOK (mpubmmu3Ho 0,25 r) KUIBKICTIO CKJISHOTO
nopo1tky. Po3repty Macy nepeHocsTs 10 MipHOi Koou eMHIcTIO 100 Mi1. 3pydHO KOPUCTYBATHCS
konbamu Kombpayma. CTynky ¥ TOBKaYMK CIOJIICKYIOTh KiJbKa pa3iB CYMIMINIIO KHUCIIOT, SKY
BWIMBAIOTh y Ty X MipHY KoiOy. lliero cymimmmo BMICT KOJIOHM JOBOASTH JIO MITKH,
3aKOpPKOBYIOTh, OOpe TEepEeMINIylOTh 1 3aJUIIAal0Th HA ITSATh XB. [IOTIM YacTHHY EKCTpakTy
(6mm3pK0 S50 MIT) PUIBTPYIOTH KPi3h CyXUH MOABIHHUI PUIBTP Y CYXY CKIISHKY.

CosnsiHa KUCJIOTa BUIyYa€ 3 POCIMHHOI TKAHMHU BUIbHY 1 3B’s13aHY aCKOPOIHOBY KHUCIIOTY
B eKkcTpakT. MetadochopHa KHUCIOTa OCAIKYE OIJIKA Ta IMiJBHILYE CTiHKICTh acKOpOiHOBOT
KHCJIOTH B €KCTPaKTI.

I3 otrpumanoro ¢inerpary OepyTh minerkor 10 MJ po3unHy, HAJMBAaIOTh y CTaKaH 4Yd
K0J10y 1 TuTpytoTh 13 Mikpooroperku 0,001 H pozunHoM OapBHHKA 1O pO’KEBOTO 3a0apBIICHHS,
ske He 3HuKae npotsarom 0,5-1,0 xB. AHami3 Bix y34TTS HABOXKH 10 TUTPYBAHHS CIIiJ IPOBECTH
Ty’Ke MIBUIKO, O€3 MePEpBH.

Po3paxynku pe3yabTartiB. YMicT ackop6iHoBoi kuciiotd (C) y pociaHHAX BHPAXKAIOTh Y
mr Ha 100 r nocmimKxyBaHoi pedoBUHU (M%) Ta OOYHCITIOIOTH 33 TAKOK0 (HOPMYIIOIO:

C=1OOXAXTXB,

exa
ne: A — KUIbKICTh OapBHUKA, IKY BUTPAYE€HO HA TUTPYBAHHS €KCTPAKTY, MJI;
T — tutp GapBHUKA, OOUMCIIEHUH 32 aCKOPOIHOBOIO KUCIIOTOIO, MT;
B — 00’eM BUTSHKKH, OTPUMAHO] 13 HABAXKKH, M,
6 — KUIBKICTb (UIBTpaTy, BUTpaueHa Ha TUTPYBaHHA (3a3Buyait 10 mi);
a — HaBa)XXKa JJOCIIJHKYBaHOTO MaTepiaiy, T.

JlommycTrMa pi3HUIS MK MapajebHUMH BUSHAYCHHAMH ISl KQpTOIUTi, PEAMCKH, ITUOYIT
i penpku — 10 %, sixmio 3HakaeHui BigcoTok Bitaminy C npuiiHaty 3a 100, a 11 iHIIUX BUIIB —
5 %.

Ilpuxnao pospaxyuxky. HaBaxka momigopie — 10 r, BuTskKa mgoBemeHa jgo 100 wur,
ackopOiHOBa KucioTa, BU3Ha4deHa B 10 My, Ha TUTpyBaHHS BuTpadeHo 1,23 mu OapBHHKA 3
Mmitirpam-turpom 0,1081.

[TizcraBistroun 1i AaHi B HABEACHY JUIS PO3paxyHKY (pOpMyITy, OTpPUMAEMO, MI'%!

C= 100x1,23x0,1081x100 ~1330
10x10

3amucu BeayTh y xKypHaui 3a hopmoro (Tadi. 38).

Tabnumsa 38
®Dopma 3anuCy JaHUX Y KYPHAT

M1

Hasga copry
(xom)

Maca ctynku 3
KHCJIOTOIO, T
Maca ctynku 3
KHCJIOTOIO Ta
HABaXXKOI0, T
HaBaxka, T
OO0’ €M BUTSIKKH,
r
Kinpkicth
Butpaueno
TUTPYBaHHS, MJI
Tutp OapBHUKa,
MJI
Bwmict
acKOpOiHOBOI
KHCIIOTH, MT'%

TUTPYBaHHS,

~| dinprpary ans
©| (apBHHUKa Ha

N | Howmep ctynku
(o]
(BN
o

w
SN
(6]
(o]

Busnavyennss Bmicty Bitaminy C y 3a0apBjieHHX BHTSIKKaX. 3a aHaiizy mpoO,
BUTSDKKM 3 SIKUX 3a0apBiieHi, HaJEXHUTh KOPHCTYBATUCS HACTYHHHMM JONOBHEHHSM JO
BUKJIA/IEHOT'O METOLY.

bepyTb HaBaxku, BUITy4eHHS Ta (QUIBTPYBaHHS 3[1HCHIOIOTb, IK HaBeAeHO Buule. [ToTim 3
OTPUMAHOro (UIBTPaTy OEPYTh MIMETKOIO MO0 5 MJI 1 HAJIMBAIOTh Y JIB1 PETEIILHO BUMHTI i BUTEPTI1
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cyxi npoOipku. [lo1aroTe y KOXKHY 110 3 MJI PO3UMHHHUKA — YOTHPUXJIIOPUCTOTO BYTJICIIO (MOXKHA
HWTHIPOM), 00epeKHO 300BTYIOTh, JAIOTh BIACTOSTHCS MPOTATOM MiBXBWJIMHU 1 TUTPYIOTH 13
MmikpoOropetku 0,001 H po3unHom GapBHHKA 10 )KOBTO-POKEBOr0 3a0apBIICHHS.

Texunika TuTpyBanusi. O61aBi pobipku OEpyTh B OJHY PYKY M MOBUIBHO MO Kparuisx
JOJIAI0Th PO3YMH OapBHUKA 3 MIKPOOIOPETKH B OJHY 3 MPOOIpOK, Ipyra € KOHTpoibHOM. [lpu
bOMY OOU/BI MPOOIPKHU CTPYIIYIOTh OJHOYACHO MICHISI KOKHOI KPAaITMHU. Y Ba)KHO CIIAKYIOThH 32
3MiHOI0 3a0apBlIeHHS PO3YMHHWKA (HIKHINA Oe30apBHUIA Imap) y mid mpoOipili, MOPIBHIOYH 3
KOHTPOJIBHOIO TIPoOipkoro Ha Oimomy ¢oni. Komm 3’sBIs€ThCs KOBTO-pOKeBe 3a0apBIICHHS,
TUTPYBAHHS PUMTUHAIOTE. TOYHO TaKk TUTPYIOTh IPOOH 3 PLIBTPATy HapajeibHOT HABAKKH Ti€l K
poOH i PO3paxoBYIOTH 3a (OPMYJIOK0, BKa3aHOKO B OCHOBHIM METOIHII.

PeakTusu:

1. Cymiw 2 % conanoi’ i 2 % memacghocghopmoi kuciom. 44,3 Ma KOHIIEHTPOBAHOI COSHOT
KHCIOTH TycTHHOIO 1,19 r/eM® HanMBaoTh y MipHY Konby Ha | I, y SIKY BKe HATHTO BOJY, MOTIiM
noaarTh 20 T MeTadocopHOi KUCIOTH 1 JOBOJSATH BOAOKO J10 1 1.

2.2% cipyana kucnoma. 11,6 MI KOHIEHTpOBaHOI KHcioTH ryctuHor 1,84 r/em®
PO3BOIATH BOAOKO 110 1 J1.

3. AckopOiHOBa KHCJIOTa, KpUCTATIYHA.

4. Vonucruii kauii, KPUCTATI YHHH.

5. Pozuun kpoxmanto (inoukamop). 1 T po3TepTOro pO3UMHHOTO KPOXMAJIO 300BTYIOTH i3
20 My XOJIOMHOT JUCTHIBLOBAHOI BOJW W BHJIMBAKOTH If0 cymimr y 80 mur rapsdoi Boaw. IloTtim
KUITSTATh 3 XB. Ha eJeKTporuuTui. Po3umH (QuIbTpyroTh rapsyum; Aisi KOPHCTYBaHHS
npuaatHuil npotsarom 3 ai6 (3a 30epiraHHs B XOJIOAWIBHUKY).

6. 0,001 H poszuun tiooamy ranito (KJO3). Ha ananmitnunux Barax 3BaxyroTb 0,3568 T
HoJaTy Kajito, BUCYIIEHOIO MPOTAroM 2-X roi. 3a temmeparypu 102°C, po3unHsoTh y BOAl U
noBogsaTh 10 1 . Orpumanumii 0,01 H po3uun poszbasnstors y 10 pasiB i1 30epiraioth y godpe
3aKpUTIHM NOCYUHI B TEIJIOMY MICIIi.

7.0,001 H poszuun  2,6-ouxnopghenoninoogpenony  (6apsnuxa). Ha  uucromy
TOJJMHHUKOBOMY CKJIi 3BaXKyrOoTh 60 Mr cyxoi (apOu, mepeHocsaTh y MipHy KoiOy Ha 200 wmur,
nonaroth 100—150 mu terutoi quctmiiboBanoi Boau 1 4—5 kpanens 0,01 H nyry. KonOy perenbHo
300BTYI0Th 10 XB., IOTIM JOJMBAIOTh J0 MITKH BOZOIO, e pa3 300BTYIOTh i QUIBTPYIOTH Kpi3b
HIUTBHUHA QUIBTP Y CyXy Koi0y. Po3unH GapBHHKA TOTYIOTh MEpe] BUKOPUCTAHHSM, HUM MOKHA
KOPHCTYBAaTHCS TMPOTAroM 3-x ai0, 3a yMOBU OOOB’S3KOBOTO BCTAHOBJICHHS THUTPY B J€HBb
3acTocyBaHHs. 3a 30epiraHHs B XOJIOAWILHUKY PO3YHH MOKHA BUKOPHUCTOBYBATH TIPOTITOM 7-MHU
0.

Turp po3uuny 2,6-auxsiopdeHomHIUPEH0Ty BCTAaHOBIIOIOTh 3a HoxaroMm kaiito. Lleit
METOJ] 3aCHOBAHO Ha MapajelbHOMYy TUTPYBaHHI PO34YHMHY acKOpPOIHOBOI KHUCIOTH OapBHUKOM
0,001 H po3unHOM ifoaTy Kaito.

Tutrp OGapBHHKa Jierko po3paxyBatu, Tomy mo 1 ma 0,001 H po3umHy #omaTy kairo
exBiBasieHTHHH 0,088 MT ackopOiHOBOI KHCIIOTH.

JInst BCTAHOBJICHHS TUTPY OapBHHKA pPO3uMHSIOTH Kimbka kpuctaniB (KJOs), 0mm3bpko
1,0-1,5 Mr ackopOiHOBOI KHCIIOTH (3BaKyBaHHsI He TOTPiOHE), Y 50 mMia 2 % cipyaHOi KUCIOTH.
[limeTkoro OepyThb 5 ™M IHOTO PO3YMHY B HEBENHMKY CKISHKY W THTPYIOTH (apOoro 3
MIKpOOIOPETKH IO PO’KEBOTO 3a0apBJICHHS, K€ HE 3HUKAE MPOTATOM MiBXBWIMHHA. Ompasy kK
mic/g LBOTO TUTPYIOTH TAaKWH ke 00’€M pO3uMHYy acKOpOIHOBOi KHCIOTH 13 MIKpOOIOPETKH
0,001 H po3unHOM iomaTy Kajilo 3 JIOJJaBaHHAM Yy KOJOOUYKY Mepea TUTPYBAHHSAM KIJIBKOX
KkpuctaiiB (6au3pko 5—10 Mr) HoxucToro Kaiito i 2—3 Kparienab po3unHy KPOXMAo, A0 MOSBU
OakuTHOTrO 3a0apBieHHA. SIKII0 3’ ABUThCS Oype abo (ioseToBe 3a0apBiICHHS, CIIiJl IPUTOTYBATH
CBIKHMI PO3YMH KpOXMalito. 3aCTOCYBaHHS OLIbIIOI KUIBKOCTI MOAMCTOrO Kajlilo HEAOIMyCTHUME,
TOMYy 110 3a BHCOKOi KOHIIGHTpalii Ii€i coJii OKWUCIEHHS acKOpOIHOBOI KHUCIOTH HOI0M
rajgpMyeThbes. Po3paxoByroTh TuTp Oapsruka (7) 3a hopmyoro:

0,088x a
6

ne: a — kimpkictb TouHo 0,001 H po3unny #onaTy kaiito, Mt
0 — KUTBKICTh pO3YMHY OapBHUKA, MIL.

T =
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Oo6aannanHs: 2 MikpoOropeTky 3 rpagytoBanasaM Ha 0,01 M1, eMHICTIO 2—5 MIT; MIETKH
Ha 5, 10 i 100; mipHi xon6u wa 100, 200, 1000 mm; xoniuni konow Ha 100-200 mur; MipHi
nuniagpu Ha 10 1 50 mur; ximivdi crakaaw Ha 50-100 mur; Boponku giametpom 100—110 mwm;
dhapdoposi ctynku miamerpom 100—120 MM; HOXI 3 HEip)kaBilO4YOoi CTami; CKISHHHA TOPOIIOK
(urcte mpo3ope J1abopaToOpHE CKII0, MOAPIOHIOITE y CTYIIII 1 MPOCIBaIOTh KPi3b CUTO 3 OTBOPAMH
niamerpom 1,0—1,5 Mm).

2.3.6 BusnaueHnHsi BMicTy HykpiB (3a bepTtpanom)

CyTtb MeToay. MeToa KiTbKICHOTO BH3HAYCHHSI BMICTY ITyKpiB 0a3yeThCsl Ha 3aTHOCTI
PEAYKYIOUHMX IYKpiB, SKi MarOTh BUIbHY albJeTiqHy a00 KETOHHY TpYIly, BiJIHOBIIOBaTH B
JTY)KHOMY CEpEIOBHUII CIpUaHOKUCITY Minb y 3akucHy. Ocan 3akucy Mili pO3YHHSIOTH Yy
CIpUaHOKHUCIIOMY 3aJli31 Y IPUCYTHOCTI cipuaHOi KUCIOTH. [Ipyu 1bOMy 3aKUC Mifll OKHCIIOETHCS
3aJ1130M, BIJHOBIIIOIOYM HOTrO B 3aKHCHE, a OCTAHHE OKHUCIIOETHCS PO3YMHOM II€PMaHIaHaTy
Kajio. BMICT JuIlykpiB BH3HA4yalOTh 3a LUM METOJAOM, aje JHMIIE MICIAs TAponizy ix
PO3BEACHUMHU MIHEPATTLHUMH KHCIIOTAMHU.

Crin matu Ha yBa3si, IO KUIBKICTh LYKPIB, SIKI MICTATBCS B PO34MHI, HE MPOMOpLiiHAa Maci
ocamy 3aKHCy 3ajiza Mili, TOMYy IO HPOXOIWTh ACSIKUN pPO3KIan (eNiHroBoi piavHA 3a
HarpiBaHHs (3 YTBOPEHHIM TaKOX 3aKUCY Mijii) Ta pO3KJIaJaHHA YACTUHH MOHOIIYKPIB YHACIIIOK
Jy)HOCTI (heriHroBoi pinuau. ToMmy Tabnuii bepTpaHa — BiIHOIICHHS MiX MacoO OcCany, SKHMA
BHIIAB, 3aKUCY MiJi 1 IPUCYTHOCTI B PO3UYMHI TIIFOKO3HM — CKJIAJCHI YUCTO eMITipHYHO. Byb-ske
BIIXWICHHS BiJl YMOB pPEKOMEHIOBAaHOTO METOAY (TeMIepaTypH, TPHUBAJOCTI HarpiBaHHS,
KOHIIEHTpALil pO3UnHY, CTYIEHs HOTO0 JY»KHOCTI TOIO0) CIIPUYUHSE BIAXUICHHS B PE3yJIbTaTax.

PeakTuBm:

1. 30 % po3uun orrroBokucioro cBuHik (cepenuporo), 300 r. (CH3COO),Pbx3H,0
po3unssoTh y 700 M1 BoJM, pO34MH QUIBTPYIOTH 1 30€piratoTh y LIUIBHO 3aKPUTOMY CKIISTHOMY
1OCY/ll, TOMY 1110 Ha MOBITPI BiH CTA€ JIYXKHUM.

2. Hacwyenmii po3umH —  aBo3amimieHoro  ¢ocdopHOkHcIoro  HaTpiro  abo
cipuanokucioro Harpito. 200 r Na,HPO,x12H,0 po3unnsiors y 1 1 TUCTHIILOBAHOI BOIU 3a
temneparypu 30-35°C.

3. ConsiHa KMCIIOTA X. 4., KOHIIGHTpoBaHa (ryctuna — 1,19 r/cm®).

4. 20% posunn comsHoi KucnotH. 497 M conmsHOi kucaoTH ryctuHon 1,19 r/em®
HAJIMBAIOTh Y JITPOBY MipHY KOJIOY 3 ITUCTUIBOBAHOIO BOJIOIO, OXOJOKYIOTh po3unH 10 20°C i
JIOBOJISITH MOTO BOJIOO /IO MITKH.

5. Pozumn Byriekucioro Harpito (CoaM) MUIsi HEWTpamizaiii KHCIOTHOCTI BHUTSDKOK 1
po3unHiB 180 1 NayCO3x10H,O pozumnstote y 1 1 aucTuinboBaHOi BoaAM (PO3UYMHEHHS
BiOyBaeThcs mBue 3a temneparypu 30-35°C). Byrnekucnuii HaTpiii MoXKHA 3aMiHUTH 1IKUM
Hatpiem. 100 r igkoro Hatpito po3unHUTH Yy 900 MII AUCTHUIILOBAHOT BOAM.

6. Pozumn cipuanokucioi mimi. 40 r com CuSO4x5H,0O po3uuHSIOTE TUCTHIIHLOBAHOO
BOJIOIO B JIITPOBIH KOJIOI ¥ TOBOJATH PO3YMH JIO MITKH. PeakTuBH QiIbTPYIOTh Kpi3h ManepoBUi
¢GIbTp y cTakaH. 30epira€Tbes JOBrO B FepMETUYHOMY MOCY/IL.

7. Jlyxuuii po3uumH cerHeroBoi comi. 200 T© BHMHHOKHMCIOIO  Kallii-HATPItO
C4H,0sKNax4H,0 po3unHsI0Th y AUCTUIBOBAHIN BOMI, @ TIOTIM TYIH X AoAaroTh 150 T imkoro
Kajifo abo IIKOTO HATpilo 1 MICHs OXOJIOMKEHHS JTOBOAATH 00’€M TUCTHIHOBAHOIO BOJOIO B
MipHii ko161 710 1 1. PeakTuB QinbTpyIOTh Kpi3h a30€CTOBHIA QLIBTP.

8. Pozumn cipuanokucioro oxucHoro 3amiza. 50 r Fe(SO4)x9H,O po3umHAOTH Yy
JTVCTHITLOBAHIM BOJI B JITpOBiK kon0i i momarots 200 T (108,7 mir) cipyaHOT KHCIIOTH TYCTUHOIO
1,84 r/cM®, micis OXONOMKEHHS JOBOASTH 00’€M PO34MHY 10 1 1 JMCTHIBOBAHOK BOJOKO Ta
¢ubTpyI0Th. CipyaHOKHUCIMIM OKHUC 3alli3a MOKHA 3aMIHUTH Ha 86 T 3ai30aMOHIMHUX TallyHIB
Fe(NH;)(SO,),x12H,0. Po3unHM CipuaHOKHCIOrO OKHCHOrO 3ajiiza abo 3ali30aMOHIHHUX
rajyHiB, 1[0 BUKOPHUCTOBYIOTh Ui BU3HAYEHHS I[YKPiB, HE MOBHHHI MICTUTH CIpYaHOKHCIIOTO
3akucy 3aiiza. Lle mepeBipsieTbes TakuM YuHOM: 710 20 MJI pO3UMHY JOAAI0Th OJIHY-/IBI KPAIIHHA
0,1 H mepmanranaty, npu 1[bOMy Ma€ 3’SIBUTHCS pPO’KeBe 3a0apBIICHHS, K€ HE 3HUKAE. SIKIIO0 kK
MepMaHTaHaT BTpadae 3a0apBIICHHS, TO I BKa3y€ Ha HASBHICTh 3aKMCHHUX COJICH 1 TOZI pPEaKTUB
HE MO>KHA BUKOPHCTOBYBATH.

9. CipyaHa KHCIIOTa, X. 4., KOHI[EHTpoBaHa (rycruHoro 1,84 r/emd).
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10. Po3unH iHAMKATOpa — METHJIOBOTO YEPBOHOTO (METHIPOTY) — TOTYIOTH TakK, SK
OIHCAHO 32 BU3HAYEHHS BMICTY 3arajbHOrO a3oTy.

11. 0,1 H po3unH MapraHueBOKHCIOro Kajiio (mepMaHranary kamiro). Ha TexHiyHuX
Barax 3BaxyrwoTb 3,161 r mepmaHraHaTy Kaiio 3 po3paxyHKy Ha 1 JI, MEpEeHOCITh 10 KOJIOW M
JIOJIUBAIOTh 70 1 7 JDUCTUILOBAHOIO BOJOI0, HATPIBAIOTh A0 KHUMIHHSA Ta KUl aTiaTh 30—40 XB.
[TotiMm K00y 3aKpHBAaIOTh KOPKOM 13 TPYOKOIO, SIka HAallOBHEHA CyXMM HATPOHHUM BallHOM 1
JAIOTh OXOJIOHYTH. 3QJIMIIOK KUTBKOCTI BOJM, HEOOXIMHUH IS MPUTOTYBAHHS PO3YHMHY, TaKOX
KHIT SITATh, OXOJIOJKYIOTh 1 BUIMBAIOTh Y CTaKaH.

[Ticas mporo po34ywH QUIBTPYIOTH Kpi3b MOJABIMHUK ManepoBUi (iIbTp y MOCYIAWHY 3
TEMHOTO CKJIa 3 KHIT STYCHOI0 BOJIOI0, HIUIBHO 3aKOPKOBYIOTH 1 3aJMINAIOTh HA JCKUTbKa Ii0.
3BUYaliHy CKJITHKY MOYKHA 3aTOPHYTH Y YOpHHU mamip abo modapOyBaTy B HOPHHUIA KOJTIp.

Uepes 4-5 116 BU3HAUAIOTH TUTP PO3YHHY MEpMaHraHaTy. SIKIo moTpiOHO BUKOPUCTATH
el pO3YuH paHille, HAMPUKJIaA, y IeHb MPUTOTYBaHHS a00 Ha HACTYNHUHU JI€Hb, TO 000B’I3KOBO
BHU3HAYAIOTh HOr0 TUTpP IJIsl OOYMCICHHS pe3ysibTaTiB aHamizy. s HacTymHOi poOOTH 3 UM
PO3YMHOM BU3HAYEHHSI TUTPY MOTPIOHO MOBTOPHUTH, TOMY 10 BiH Oyne iHmmM. Yepes 4-5 nibd
IiCJI NPUTOTYBAHHS PO3YMHY TUTP CTaOUII3yeThCsl 1 Maike HE 3MIHIOETHCS MPOTSITOM JIBOX-
TPHOX MICSIIIB 332 PaBUILHOTO 30epiranHs. Yepe3 2—3 MicsIll TUTP MEepeBIpAIOTh. KO po3YrH
30epiraroTh JOBILIE, TUTP MEPEBIPSAIOTH 3HOBY. Kpallle BU3HAYUTH TUTP 32 MEPEKPUCTATIZ0BAHUM
[IaBJICBOKUCINM HaTpieM. llepen TuM, Sk B3ATH HABa)KKH, CiIb BHCYIIYIOTH Y TE€pPMOCTaTi y
CKJITHOMY OFOKCI MPOTATOM JBOX TOAMH 3a TemrepaTypu 120°C, 0X0J0KYIOTh B €KCHKATOpi i
OepyTh KiJlbKa HaBaXOK Ha aHAIITHYHHUX Barax rnpuomausno Bix 0,18 mo 0,25 r 1 kmaayTh y K0JIOU
JUIs TUTpyBaHHA. B HuX nomaroth mo 50 mu1 AucTHIIbOBaHOI BOAM 1 2,5 MJI KOHIIEHTPOBAHOT
cipyaHoi KUCIOTH, HarpiBatoTh 10 70°C 1 rapsdy piIuHy TUTPYIOTh PO3UMHOM II€PMAHIAHATY 10
POXEBOTr0 HE3HUKAIOYOT0 3a0apBIICHHS.

3a BIJCYTHOCTI LIABJIEBOKHCIIOIO HATPil0 TUTP NEpMaHraHaTy MOKHAa BCTAaHOBHUTH 3a
I1aBJIEBOIO KHUCIIOTOO0, TAKOK MONEPEAHBO NEPEKPUCTATI30BAHOIO.

OxucrneHHss  NepMaHTaHaToM  0Oa3yeTbcs HA  TOMY, WIO 2  TpaM-MOJICKYIH
MapraHieBOKHCIOr0 Kalilo BIiAJalOTh y KHCIOMY PO3YMHI 5 TIpaM-aTOMIB KHCHIO:
2KMNnO4=K,0+2MnO+0s. 11[00 okcuau, M0 YTBOPIOKOTHCS, MEPETBOPWINCH Y CIpYaHOKHCII
COJIi, 3aBX/IM Ma€e OyTH HAJTUIIOK KHCIOTH (CipyaHo1).

Tutp nepMaHraHaTy BUPaKalOTh Y MUTITpaMax MiJli, BUXOASYH 3 PiBHSIHHSA:

SN@a,C,04+2KMn0O4+8H,S04=10C0O,+2MnS0O4+K;SO4+5Na,SO,+8H20

10FESO4+2KMnO4+8HQSO4:5Fez(SO4)3+2MnSO4+Kst4+8H20

3 piBHSHHA BUIHO, 10 5 MOJIEKYJI IIIaBIEBOKUCIIOTO HATPiIO BiANOBiAa0Th 10 Mosiekynam
CIPYaHOKHUCIIOTO 3aKUCHOTO 3ai3a abo 10 atomam 3aniza.

3 piasiHES: CUyO+Fey(S0,)3+H,S04=2CuSO4+2FeSO4+H,0 BuaHO, 1m0 ABOM aTtomMam
3aji3a BIAMOBIZAIOTH JBa aTOMHU Mifi. BianmoBimHO, OAHIN MOJIEKyJi MIABICBOKHCIOTO HATPIlO
BimmoBimaroTh aBa aromm Mini 2Cu-Na,C,O4,. Ha ocHOBI 1bOTO pIBHSHHS CKJIAAEMO

criBBigHOmeHHs: X = M =0,9483 X=1
134,01

VY BUINaJIKy BCTAHOBJICHHS THTPY 3a IIABJICBOIO KHUCIIOTOIO CITIBBITHOIICHHS OyJe TaKUM:
2CuC,H,0,4x2H,0
 2x6354

126,07

IlepemHOXyr0uM HaBaXkKy (I) ILABIEBOKUCIONO HATpil0 aboO IIABIEBOI KUCIOTH Ha
KOeQiIieHT, 3HAXOAMMO KUIBKICTh Miji, BIATIOBIAHY 10 00’ €My IepMaHTraHaTy, sIKHIl BUTPauyeHO
Ha TUTPYBAHHS HABAXKKH.

[TomimuBImM 110 KUTBKICTh MiJli HA KUTBKICTh BUTPAYEHOTO PO3YMHY IEPMaHTaHaTy, MI,
OTPUMYEMO THTpP HOTO 3a MIJUIIO y T, IEPeMHOXKytoun octaHHii Ha 1000, BupaxxaeMo THUTp y MT
Migi. OTpumane 4nucino Mae OyTu OJIU3BKUM 10 6.

OGuucieHHs nepManrasary (X) 3py4HO BUKOHYBATH 32 TaKO (HOPMYJIO0:

X =kx2
b

=1,0080 X=1.
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ne: k — xoedimient 0,9483 3a BCTAHOBJICHHS TUTPY IEPMAaHraHATy 3a INABJICBOKUCIAM
HatpieM 1 1,0080 — 3a 1m1aBiIeBOIO KUCIOTOIO;

a — HaBaXXKa IIaBJICBOKUCIIOTO HATPi0 a00 MaBIEBOI KUCIIOTH, T;

b — kinbKkicTh TepMaHraHaty, MJI, SKy BHTPA4€HO HA THTPYBAHHS HABaXKKH
IIaBJIEBOKHUCIIOTO HATPIIO 1 MIABJIEBOI KUCIOTH. Pi3HUIM MK TUTpaMu, OTPUMAaHUMU JJIS Pi3HUX
HaBa)KOK I1[aBJIEBOKHUCIIOTO HATPIIO, JOITYCKAETHCS TUIBKHM Yy COTUX YaCTKAX M.

3 oTpUMaHuX 3HaUYeHb TUTPY (HE MEHIIIE TPHOX OJM3BKHUX MiK COO0I0) BUBOISATH CEPEIHE.

Ilepexpucrasmizanisi MAaBJIeBOKUCI0T0 HATPi0. Po3unasroTs cimb — 6,33 r'y 100 mi
Boau 3a temnepatypu 100°C. Po3uuH mimmyKHIOIOTH 1 3aJIMIIAIOTh 10 TIOBHOTO OCBITIICHHS. 3a
el Jac yci JOMImKH (0COOIMBO MABJICBOKUCINI KabIIii) OcsmyTh Ha AHO. [1oTiM QUTBTPYIOTH 1
BUNapoBYIOTh (impTpaT 10 1/10 #ioro 06’emy, mpu 1bOMY IIABJICBOKHCIMA HATPiil BUIMAmaE y
BUIJIAI KPHUCTAJIB, JAOMIIIKK 3aJMIIAIOTBCS B pO34MHI. PiAMHY BIACMOKTYIOTH, a OcCaj
MOJPIOHIOIOTH Yy TOPOWIOK 1 KiJbKa pa3iB NPOMHUBAIOTH HEBEIUKUMHU MOPLISIMH BOJU.
[lepexpucranizoBaHy Cijib BUCYIIYIOTh Ha MOBITP1, 30€piraloTh y repMETUIHOMY HOCY/II.

I[IpuroryBanns aszdectoBoro (inbrpy. s npuroryBanHs (QibTpy BUKOPHCTOBYIOTH
LWIIHAPUYHY, 3BYXKEHY Ha OJHOMY KiHIIl CKJISIHY TpyOKy (TpyOka AsuiHa). By3pka ii yacTuna
Mae OyTH 3aBBHITKK 50—70 MM, 31 BHYTPIIIHIM JiaMeTpoM 5—7 MM, JIOBXKHHA MTUPOKOT YaCTUHU —
100-120 mm.

MoxHa KOPHUCTYBaTHCS OUYHMIIEHUM a30ecToMm «misi TuriiB ['yda», ki He mOTpeOyIOTh
noaaTkoBoro o0pobnenHs. Heounmienuii a30ecT HaJleKUTh ONEPEAHbO MPOKAPUTH, TICIS IIBOTO
HarpiTH B KOHLEHTPOBaHii a30THIN KUCIIOTi, B YOTUPHU pa3d pO3BEACHIN AUCTHILOBAHOIO BOJIOIO,
a MOTIM BIAMHUTH BOJIOIO Ta OOJIUTHU Tapsuoi0 AUCTUIIHOBAHOIO BOJIOKO 10 HEUTPAILHOT peaKirii.

@inpTp roTYIOTh TAKUM YMHOM: TPYOKY AJUTIHA 3 TYMOBUM KOPKOM BCTaBJISIIOTh y KOJIOY
bynsena, 3’enHaHy 3 BOJOCTPYMEHEBUM a00 MACISIHUM HAcocoM. Y BY3bKY YacTHHY TPYOKH
3aKJIa/Ial0Th 3BEPXY CKIISTHY KYJIBKY 3 BIPOCTKAaMH, a Ha TOBEPXHIO KJIalyTh IIap CKJIAHOI BaTU U
JIOBIOBOJIOKHUCTOTrO azbecty. [oTiM BMHKalOTh Hacoc 1 y TpyOKy HaJMBaIOTh CKaJlaMy4yeHHUH y
JTUCTHIILOBaHIM BOJII APIOHOBOJIOKHUCTHI a30ecT. 3a BiJICMOKTYBAaHHS BiH JISITA€ PIBHUM IIAPOM
Ha JIOBrOBOJIOKHUCTHH. 3araibHa BHCOTAa a30€CTOBOTrO Iapy B TPYyOLl Mae CKiIajaTH 7—8 MM.
A30ecT JIerKo YUIUIBHIOIOTh CKIISTHOIO MANWYKOI0 Oinst KpaiB. DibTp CIy)KUTh TPUBAIMW dac.
3amicTh TpyOKH AJUTiHA Kpalie BHKOPHCTOBYBATH (UIBTPYIOUi BOPOHKH 3 MOPHCTOIO CKJISTHOIO
rutactiHoo NeNe 1 a0o 2, Ha SIKUX 32 PO3PIIKEHOTO MOBITPS HAKIIAAAETHCS CKaJaMy4eHHUH y BOI1
az0ecT mapom 5—7 Mm.

IIpaBuinbHO BUrOTOBICHMH (UIBTP HE Mae€ TMPONYCKATH OCajd, I1HAKIIE pe3yabTaTd
napajieabHUX BU3HAYeHb HE OylyTh BIANOBIIATH AOIMYCTUMUM HOpMaM. SIKIIO GiiabTp Npomyckae
ocaj, To a30eCTOBUH IIap 3aMiHIOIOTh HOBUM. MOXHa BUKOPUCTOBYBATH TAK0OX a30€cT, SIKHH yke
OyB y BUKOpHUCTaHHI Ha (UIbTpax (MOMeperHbO HOro MOTPiOHO CKAJaMyTHTH y BOAL 1 3HOBY
PO3MICTHTH IIapaMu Ha GuTbTPI).

OO6aanHanHsi: BojasHa OaHs; koyuOum koHiyni Ha 100, 250, 300 wmu; MipHI KOJIOH
Konppayma wa 200, 300 m1; kondu mipai Ha 100 1 200 mu; Oropetkn Ha 25 1 50 mut; yamku
dapdoposi miamerpom 70-100 mm; Boponku miamerpoM 5070, 100-120 mm; TpyOku AsutiHa 3
az6ecToBUMU (QLIBTpaMu a00 BOPOHKU (PUIBTPYBaIbHI 3 MOPUCTOIO CKIISIHOIO IIACTUHKOO0 NeNe 1
a60 2, xon6ou bynszena na 500 mi; crakanu Ha 1-5 71; mico4yHi roquHHNKY HA 3, 5, 8, 10 XxBUIHH.

Xin amamizy. 3 mozapiOHEeHOi, no0pe mepemimanoi cepeaHboi mpodu OepyTh O MBi
HaBa)XKH, KJIQAYTh y BIATapOBaHI YaIIKH 1 3BAXXYIOTh HA TEXHIYHUX Barax 3 TouHicTio a0 0,01 1.
MoxHa OpaTH 1Mo O/HIN HaBaXIll KOXHOI MpoOH, ane i3 ogHiel mpodu Ha cepio, AOCIIPKYBaHY
BIIPOJIOBIK JHS, OEPYTh JIBi HABKKH. SIKIIO IMapaenbHi BU3HAYCHHS NIPU IbOMY HE CITiBIaIal0Th,
aHaJIi3M BCI€i cepii Ciil MOBTOPUTH.

HaBaxka 3anexHo Bix KuibkocTi Lykpy ckiagae 24-50 r. Tpeba BpaxyBartu, U0 B
KiHIeBux 20 MJI pO34MHY, B3SITHX Ul aHali3y, Ma€e MicTuTucs He MeHuie 10 1 He Oubiie 100 mr
nykpy (xpame 40-50) mig Toro, mo0 MoxkHa Oyno KopuctyBatucsa tabnuusamu beprpana. Taky
KUIBKICTh IIYKPY MOXHa OTpUMAaTH, O€py4d MEBHY HaBaxKy (OLIbIIy a00 MEHIIY, 3aJI€KHO BiJ
YMICTY LIYKPY B JIOCTIIPKYBaHUX POCIIMHAX) 3a MIEBHOTO PO3BEACHHS (MOTPIOHO MaTH MipHiI KOIOH
pi3HOTO 00’ €MY).

HaBaxxky kmagyTh y CTYIIKY Ta PETEIbHO PO3THPAIOTh 3 HEBEIHMKOK KiIbKicTiO (1-2 1)
YHCTOTO KBapIIeBOTO MICKY a00 CKIISTHOTO MOPOIIKY, IMOTIM MepeHocATh 1i 10 kondu Kombpaymia
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Ha 200-300 MJ1, CTIOTICKYIOUH CTYTIKY KiTbKa Pa3iB JUCTHIHLOBAHOO BOJOIO, IOJIUBAIOTH BOIY JI0
2/3 06’emy konbu. 3a aHamizy npo0, siKi He MatOTh IPyOUX TKAaHUH, PO3THUPAHHS HE MOTPiOHE.

3a noTpeOu BU3HAYEHHS HE TUIBKU BMICTY 3arajbHOIO LYKpPY, a i caxapo3u B mpobax, sKi
OaraTi OpraHiYHUMHU KHCIOTaMHU (HAIPUKIIAJ], TIOMIJOPH), TO 32 KUCJIOTO CEPEOBUILA BUTSKKH B
KoJ0y MOCTYNMOBO AOAArOTh (10 HarpiBaHHs i B OaHi) pO3YMH BYIJIEKUCIOrO HATpito abo
BYTJICKUCIIOTO KaJbIlil0 Il HEWTpamizalii, MepeBipsoYd NpU I[bOMY pEaKLil0 BUTSKKU 3a
JIAKMYCOM.

Kon0y craBnsaTes Ha 15 XB .Ha BOAsIHY OaHIO JUTs BIITydeHHS IYKpiB 3a Temmepatypu 80°C,
3aHYpIOIOYH 11 70 piBHSA piAWHM B HiH, 1 4acTo 300BTYIOTh. Temmeparypy BiJ3HA4arOTh 3a
TEPMOMETPOM, SIKU OMYCKalOTh y KOHTPOJIbHY KOJIOY 3 JAMCTHIBLOBAHOIO BOJOI0 a00 B OAHY i3
KOO 3 JOCHiDKYBaHOK  HaBaXKOI. Sk  BOASHY OaHIO MOXHA BHKOPHUCTOBYBATH
ylIbTpaTepMocTaT abo 3K MIATPUMYBAaTH HAJEKHY TeMIepaTypy y BIIKPHUTIH TOCyIuHI 3a
JIOIIOMOT00 YHIBEPCAJILHOI'O TEPMOCTATA.

3a BU3HAYEHHS LYKPIB Y MpoOax 31 3HAUHUM yMICTOM KPOXMAJII0 HarpiBaHHS BEIYyTh 3a
temnepatypu 40°C npotsrom 30 xB.

Ilo 3akiH4YeHHI HarpiBaHHA BUTSKKU OCBITIIOIOTH 30 % pO3YMHOM OLITOBOKHCIIOTO
CBUHIIIO. PO34MH CBUHIIO JOAAIOTH MO KPAIUISIX y TEIULy, HE JIOBEIEHY 10 MOBHOTO 00’eMmy,
BUTSDKKY 10 3aKiHUeHHS YTBOpeHHs ocanqy. CrouaTKy ocall BHIAQJA€ y BHUIVIAII BEIUKHUX
TUTACTIBINB, @ MOTIM CIIOCTEPITa€ThCs JIMIIE MIOMYTHIHHA. 3a3BUYail 101ar0Th 5—10 M1 po3unny,
TICJIS IIHOTO BMICT KOJIOM MEPEMIIIYIOTh 1 BICTOWIOTH 5 XB. Koym 3’SBIISI€THCS TIPO30pHIA TIap
piAMHYU HaJ OcagoM, 1€ CBIAYUTH PO Te, IO BiOYI0CS MOBHE OCA/KSHHSI.

3a aHamizy COpTiB OAHOTO BHUIY Ha ONHINA 3 JBOX MpoO CIif MOnepeaHhO0 BCTAaHOBUTH
KUIBKICTh PO3YHMHY OLITOBOKHMCJIOIO CBHUHIIIO, HEOOXITHY UIS OCBITJICHHS BUTSDKKHM, 1 3a aHANI3y
BCIX IHIIMX Hpo0 J0JaBaTH OJHAKOBY KUIBKICT pPO34YMHY. Haamumiky coii CBHHIO CITiJ
YHUKATH.

ITotiM KOOy 0XOJIOKYIOTH 10 KIMHATHOI TeMmepaTypu (8—20°C) 1 mpuiIMBaOTh MipHUM
HI/IJ‘IiHI[pOM 1820 ™I HACHYCHOTO PO3YMHY JBO3aMimeHOro (HOCHOPHOKHCIOro abo
01pan0Kchor0 Hanuo JUIL OCAQJDKCHHS HAJIUIIKY OLITOBOKUCIIOTO CBHUHIIO. Bwmict konbu
noope HepeMlH_IYIOTb 1 JaroTh OcCajay BIACTOATUCS. SIKIIO HAJJIHMIIOK OLITOBOKUCIIOTO CBHHIIIO
0CaKYIOTh JBO3aMilleHUM (hOocHOPHOKHCIUM HATpPieEM, TO AJIS BiACTOIOBAaHHS AOCTaTHHO 10 XB.;
32 BUKOPUCTAHHS CIpYaHOKHCIIOrO HATPiI0 MOTPiOHO 24 Tox.

Kosn po3unH BiACTOITBCS, MEPEBIPAIOTH MOBHOTY OCAKEHHS HAJUIMIIKY CBUHIO. J[ist
[BOTO IO CTiHII HMIMAKHK KOJOW MPUIMBAIOTH KiJbKa Kpameiab po3unHy (ochopHokucioro abo
CIpYaHOKHUCIIOTO HATpito. SIKII0 B Miclii 3’ €THAHHA PiIUH HE 3’ SIBUTHCS IOMYTHIHHS, TO J0 BMICTY
KOJIOM MOJMBAIOTh IMCTWJIBOBAHY BOAY /O MITKM, PETEbHO NepeMillyloTh 1 depe3 1-2 XB.
GUIBTPYIOTh Kpi3b CyXMH CKJIaAuacTUil QUIBTP y CyXy KoiaOy. 3a BUHHKHEHHS HOMyTHlHHSI
nonaroTh me 8—10 M peakTuBy, 300BTYIOTh, JAIOTh BiICTOATHUCS 1 3HOBY TOBTOPIOKOTH aHaji3 Ha
MOBHE OCA/DKCHHSI HAJUIMIIKY OITOBOKHCIOIO CBHHIIO. BHUTSIKKHM 3 TIOMiZIOpiB HE MOTPEOYIOTh
OCBITIICHHS, PUIBTpAT 1 O3 J0AaBaHHS OCBITIIFOBAYiB BUXOJUTH IPO30pHUM. TOMY ITiJ1 4ac aHai3y
HEMae MOTpeOM [0/JaBaTW PO3YMH OLTOBOKHUCIOIO CBUHIIO Ta PEAKTUBU IS BHUIAJIECHHS
HAJJTMIIKY COJIl CBUHIIIO.

Jlns ananizy MOHOIYKpiB OepyTh ABi mopiii (imbTpaTy # BH3HAYarOTh BMICT I[yKpY 3a
Beptpanowm, sik BKa3aHO B HACTYITHOMY po3/ijii «Bu3HaueHHs BMICTy MOHOITYKPiB».

{06 mepeBecTr caxapo3y B MOHOITYKPH, HAJICKUTh TIPOBECTH 1HBEPCIIO.

InBepcist. J[Bi mapanensHi mpoOu ¢inbTpaty mo 50 MiI MEpeHOCATh y MipHI Koiaou
o6’emom 100 M i CTaBIATH Ha HArpity BOAsHY OaHio. OJHOYAaCHO TYAM XK IOMINIAIOThH
KOHTPOJIbHY K0J10y 3 50 MJI BOAU Ta TEPMOMETPOM.

[lo nmocsirHeHHI B KOHTPOJBHIM KOOl Temmeparypu 60°C konbu BHiiMarOTh 1 3a
JIOTIOMOTOI0 MIPHOTO IMJIIHApPa abo MINeTKH AOAAI0Th OO0 HUX MO 3 MJI COJSHOI KHUCIOTH
ryctunoto 1,19 r/em® 260 5,5 Mt 20 %.

[ToTiM KOIOM 3HOBY 3aHYpPIOIOTH Yy Tapsdyy BOJSHY OaHIO 1 BUTPUMYIOTH 8 XB. 3a
temneparypu 68—70°C, Biunik 4yacy BeOyTh 3 MOMEHTY JOCATHEHHS TakKol TeMmIepaTypu B
KOHTPOJIbHIN KOJIOI.

Konbu BWitMarOTh, MIBHIKO OXOJODKYIOTh, PIIMHY B HHUX HEUTPAi3yIOTh HACHICHUM
PO3YMHOM BYTJICKHCIIOTO HATpit0 ab0 pPO3YMHOM iJKOTO HATPi0 32 METHJIOBHM YEPBOHUM
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(METHJIOBHM OpaH)XEBHM) IO TEPEXO0Jy YEPBOHOTO 3a0apBIICHHS PO3YMHY B 30JIOTHCTHIA abo0
YKOBTYBATH (peakiis po3urHy Ma€ OyTH HEUTpanbHOIO a00 CIIa00KHUCIION)).

BbaraTopa3zoBum 300BTYBaHHSM 3BUIBHSIOTH PO3YMH BiJ] BYIJIEKUCIOIO Tasy, SKHIA
BHJUISETHCS 3a HEUTpaizallii co/i0r0, TOBOAATE 0 MITKH BOJOIO Ta A00pe mepeMimnyroTh (y pasi
OTPUMAaHHS KaJJaMyTHUX PO3YMHIB YMICT KOJIOU (UIBTPYIOTH). OTpUMaHuU# MiCis 1HBEPCii pO3YUH
MICTHTh TUTBKM MOHOITYKPH 1 CITY>KHTb JIJIsl BA3HAYCHHS BMICTY IHBEPTOBAHOTO IYKPY.

Busnauennss Bmicty MoHOmykpiB. [[Bi mapamensHi mpoOu ¢imbrpary mo 5-20 mi
(3aJIeKHO BiJl YMICTY I[yKpY) MEPEHOCATH IMMETKOK J0 KOHIYHUX KO0 emHicTio 100-200 wmur.
Komu ¢dimerpary B3sro menme 20 mut, TO Ui 30€peXeHHS OJHAKOBHX O0’€MIB pearyrdmx
PEUOBHH JIOJIMBAIOTh JHCTHIILOBaHY BOXy. Jl0 KOXKHOI KOJIOM mepea KW ATIHHSIM JOAAI0ThH I10
20 Mu1 pO3YMHY CipYaHOKHCIIOl MiJli i JTy’)KHOTO PO3YMHY CErHEeTOBOi coii. CyMilll IIUX PO3YUHIB
HA3MBaIOTh (DENIHTOBOIO PiAUHOW. BMICcT K010 00epexHO MepeMillyloTh 1 CTaBisATh Ha
eNeKTporuTKy. CyMilll Ma€ KUIITH PiBHO 3 XB. (BIIJIIK Yacy BEAyTh OKPEMO JJIsl KOKHOT IpooH).
[Ticns nporo 3akuc Mifi IpoTAroM 1—2 XB. Ma€ BiJICTOSTHCS, a TTOTIM PiANHY (QITETPYIOTh.

Konu po3unH MicTUTh 3Ha4HO Ouible a00 MEHIIE LKpPY, HLK nepeadavani, To micias 3-X
XB. KHUIT'SITIHHA OCajJl 3aKHCY MiJll MOXKE€ HE YTBOPUTHCA (MaJIO I[yKpYy B PO3uMHi) ab0 BCsS Mifb
BITHOBJIOETBCS B 3aKHCHY (0arato Iykpy), [IO BHM3HAYalOTh 3a 3HUKHEHHSM CHHBOTO
3abapBieHHs a00 BeIHKHM ocazoM. B 000X Bumagkax aHasi3 Cliijf IOBTOPUTH.

Sxmo must ananizy Oyno B3sTo 20 M1 pO3uMHY i Ocaja He YTBOPHUBCS a0o Horo Oyio ayxe
Majo (Ha TUTPYBaHHS BUTPAuYCHO JHIIE 1—2 MJI TIEpMaHTaHary), MOCIIJ MOTPiOHO MOBTOPHTH.
Crnig y3saTH OUIBIy HAaBaXKY, PO3BECTH BHUTSKKY 10 TOTO X 00’eMy ab0 X 3MEHIIUTH
PO3BEJICHHs], B3SBIIM MEHINY Koj0y 3a Ti€l )k HaBaxku. KoHIeHTpauis Iykpy B pO34MHI IpHU
IbOMY MiJBUIIUTBCS. Y TpOLIECI HAarpiBaHHSA CyMIlIl 3HMKAa€e CHUHE 3a0apBieHHS, TOOTO BCs
CipyaHOKHCIIAa MiJlb BUTpau€Ha Ha BU3HAYEHHS BMICTY I[yKpY, KUIbKICTb PO3UMHY 3MEHUIYIOTb,
Hanpukian, 3aMmictb 15-20 mia 6epyts Tuibku 5—10 M 1 goBOAsATH 00°€M po3uuHy 10 20 M
Bojoro. Konu i 11e He momomoske, MoxHa 10 MJI po3uMHy JOBECTH BOJIOKO B MipHii K001 10
100 My, mepemimaty i B34TH 3BiaTH U1 aHammizy 10—20 mor.

@inpTpyBaHHS Ta PO3YHMHEHHSI ocaay 3akMcy Mimi. PiauHy OGiIbTpyrOTh Kpi3b
azdecroBuil GinbTp y K00y ByH3eHa, KOPUCTYIOUNCH BOJOCTPYMEHEBUM a00 MaclITHUM HACOCOM
Kocoscekoro. [TotiM ocazn y Koabi MpOMUBAIOTH TPUYi rapsyol0 JUCTUIHOBAHOIO BOJOO HUIIXOM
JeKaHTanii (He mepeHocsun Ha (QiabTp OLIBLIOT YACTHHH OCay), MPUIMBAIOYM KOXKHOTO pasy A0
Kos16m 1o 5—10 M1 Boau AOTH, OKH IIPOMHUBHA BO/ia Oy/ie MaTH TUIbKH OJIaKMTHYBAaTHH BiJITIHOK.
ITix yac poboTu MOTPiOHO peTENHHO CIIAKYBATH 3a THM, 100 ocaja Ha (UIBTPI 1 B KOJIO1 Bech 4ac
OyB BKpUTHH BOJOIO, Ul 3amoOiraHHs Horo pyiHyBaHHA Ha mosiTpi. [licins mpomuBaHHS
BIWJIMBAIOTH (QUIBTPAT 1 BC1 MPOMUBHI BOAM 3 KosIOM ByH3eHa, KijibKa pa3iB PETENIbHO CHOIICKYIOTh
il co4aTKy BOAOTIHHOIO BOJOKO 1 BOCTAHHE — TUCTUIIbOBaHOIO. DUIBTP yCTAaHOBIIOIOTH 3HOBY B
konOy Bynzena. Ocaj 3akucy Mizli IPUIMBAIOTh, 10MAI0Th 15—20 M1 po3uuHY 3al1i30-aMOHIHHUX
rajyHiB a00 OKMCHOTO CipYaHOKHUCIIOTO 3aJli3a. 3aKKC MiJli OKUCIIOETHCS B CIPYaHOKHUCIY Miflb, a
BIJIMOBIJIHA  KUIBKICTh  3aji3a  NEepeXOAWTh 13  OKMCHOI  (GopMH B 3aKHUCHY:
Cu,0+Fey(S04)3+H,S0,=2CuS0O,+2FeSO,+H,0, yTBOpIOIOYM MPO30pYy CBITIO-3€JCHY PiIAHHY,
Ky (DUIBTPYIOTH Kpi3b TOW e (PUIBTP IS pO3YMHEHHS 3aKUCY Miji, KU 3aJMIIMBCS Ha QUIBTPI.
Pinuay Ha (iabTpi BIACMOKTYIOTH HE Bigpa3y, 00 YACTUHKHU IMOBHICTIO PO3UMHMIMCH. J[is
MIPUCKOPEHHSI PO3YMHEHHS 0Caay O0EpeXKHO MEepeMillyloTh Maauukor BepxHid map. Konly, B
AKii OyB pO34MH, KiJIbKa Pa3iB CHONICKYIOTh Tapsuoi0 JAWCTHIBOBAHOIO BOJOI0, 3MHMBAIOYH il
TaKOX Ha QUIBT.

TutpyBaHHsl piguHM, 0 MiCTHTBL 3aKHCHY cinb 3ajiza. [apsunii dinsTpar y Konbi
Bynzena Bigpasy x TutpyroTh po3unHoM 0,1 H mepmanranary kamnito i3 OIOpPETKH 31 CKJISIHUM
KpaHOM X IIOKHM He 3’SIBUTHCS pOXkeBe 3a0apBiieHHs (B1Jl OCTAaHHBOI Kparull epMaHTraHaTy), sike
HE 3HUKA€ TPOTITOM MMiBXBUIUHH.

IlepMaHranar kajito B KMCIOMY CEPEOBUILI OKUCIIIOE YTBOPEHE 3aKUCHE 3aJ1130 B OKUCHE
3a piBHgHHAM: 2KMnO4+10FeSO,4+8H,S04=5Fe,(S04)3+2MnSO4+K,S0O4+8H,0.

3a TUTpyBaHHS IBOX MapayieIbHUX MPpo0 pizHuUI Mae 0yt He Oinbme 0,05 Mt 3a BUTpaTu
Ha mpoOy 6-8 M pO3uMHY NEpMaHTaHaTy Kajilo, a sKmo BuUTpadaerbes 10-12 mi, TO
JomycKaeTbest po3xomkeHHs Ha 0,1 miu. BusHadueHHS BMICTy IyKpy, NMOYMHAIOYM 3 MOMEHTY
JI0JTaBaHHS PEaKTHBIB 1 IO KiHIISI TUTPYBaHHS, Ma€ TpuBaTu He Oibine 15-20 xB.
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Ananiz nanux. Komm Bimoma ximpkicte 0,1 H po3umHy mnepmaHranary Kalito, SKy
BUTPA4YCHO HA TUTPYBAHHS, I TUTP MEPMaHTaHATY 33 MiJUIIO, 32 TaOJIMIECIO TIFOKO3U 3HAXOMSATh
YMICT y JOCTIPKyBaHOMY PO3YMHI MOHOIYKpIB (0AaTOK 2), a 3a TaOJIMIICI0 1HBEPTOBAHOTO
I[yKPY — BMICT iHBEPTOBAHOTO IIYKPY (10AaTOK 3).

Jl5is BU3HAUEHHS BMICTY I[yKpIB Y BiICOTKaX J10 JAOCIII)KYBaHOI pEYOBHHHU (32 MPUPOAHOI
BOJIOTOCTI), CJTiJl BU3BHAUNTH, KA HaBa)KKa BiJIMTOBIAE KITLKOCTI PO3YMHY, B3SITOTO JIJIS aHATI3y.
[TpumycTriMo, 1O HaBakka pedoBUHH JOpiBHIOE 24 T. O0’eéM BUTSDKKM OyB JOBEIEHUH /10
300 mu. Jlns BU3HAYCHHSI BMICTY MOHOIYKpiB Opamu 10 M1 po3uuHy 3 IOJaBaHHAM TaKoOi K
kimbkocti Bomu. Tomi 10 M BimmoBimaroTh 800 Mr oBoOYiB. 3BiICH BiJICOTOK MOHOITYKpPIB
(iHBepTy):

ax100
x=""2
800

3a iHBepTyBaHHS I[yKPY IOCIHIKYBaHUH po3unH Oysio posbaBieHo y aBa pasu (50 1o
100 m). Tomi 20 mMa Takoro po3uuHy BiAmnosinaioTh 800 Mr oBOYIB i BiACOTKY 1HBEPTOBAHOTO
LyKpy:

~ 6x100
Y~ 800

VY takomy mpukian oouaBi GopMylIH MarOTh OJHAKOBHU 3HAMEHHHUK 4Yepe3 Te, 10 3a
BH3HAYCHHS BMICTY MOHOITYKPIB BHTSDKKA Oyiia po3Beaena y 30 pasiB i it aHaimizy B3saTo 10 i,
3a BU3HAYEHHS )X YMICTY iHBEPTOBAHOTO LIYKPY BUTSDKKY po3Benu y 60 pasiB, ane Ui aHaizy
B3s1M 20 MJT pO3UYHUHY.

UYepes BETUUMHH X 1 ), MOKHA 3HANTH BiJICOTOK caxapo3u:

Z=0,95x ¢ —x:

KoedinienT 0,95 BBoguThCS Yepe3 Te, Mo | T iHBEpTOBAHOTO IIyKPY OTPUMYIOTH i3 0,95 T
caxaposH.

Ilpuxnao pospaxyHky Kinekocmi pizHomanimuux ¢hopm yykpie. HaBaxkku O61710T0J0BOI
Karyctd — 24 1, BUTSDKKa foBeaeHa 10 300 mui, yMicT MOHOLYKpiB Bu3HaueHui B 10 mi; Ha
TUTpYBaHHs BUTpaueHo 11,45 Mi po3unHy mepMmaHraHaty 3 TMUTpoM 6,29 Mmr 3a Mmijuo. 3Bijacu
11,45 x 6,29 = 72 wmr mizai, oo Bignosizae 37 Mr rrOKO3W (3a TaONHIICI0 BU3HAYEHHS BMICTY
rimoko3u). Lg kimbkicTe 1ykpy Mictuthes B 100 Mr posuwHy, ski BimmoBimaroTs 800 wmr
PEYOBHHHU.

37x100
Toni: iB=———— =4,63%.
0J11: MOHOILLYKpIB 300 0

2.3.7 BusHaYeHHsI BMiCTY iHBEpPTOBAHOT0 YKPY
50 M i3 Ti€el caMoi BUTSKKHM, B SIKIH BHU3HAUaJId BMICT MOHOILYKpIB, IicCis iHBepcii
noseaeHi a0 100 mu. I3 HUX JuIs Bu3HaueHHs BMicTy Iykpy B3ato 20 mi. Ha tutpyBanHS
BuTpadeHo 13,20 mu1 po3unHy nepmanrasatry abo 13,2 x 6,29 = 83 mr wmini, mo Bianosigae 43 mr
yKpy (3a Tabiumero BU3HAUYEHHs 1HBEPTOBAHOTO I[KPY). Taka KUIBbKICTh IyKpy MicTHThCS B 20
43x100

MJI pO34MHY, sika Bignoimae 800 Mr pedoBuHH. 3BifcH BHILTMBae, mo ———— = 5,38 %

800

1HBEPTOBAHOTO IyKPY.

Tenep MoxHa po3paxyBaTy KUIbKICTh CaXxapo3H B JOCIIIKyBaHii mpo0i KamycTH:

0,95 (5,38 —4,63) = 0,71 %.

Jlis oO4MCIIeHHs 3arajbHOr0 BMICTY LYKPIB Y BUIAJKaX, KOJM BU3HAYAIOTh Caxaposy,
HaJISKUTh CKJIACTH Pe3yJIbTaTH BH3HAYEHHS BMICTY MOHOITYKPIB 1 I[yKpiB (Tabdm. 39).

baxxaHo BH3HAYMTH BMICT LYKpPY 3a OAMH J€HB. SIKIIO Takol MOXKIIMBOCTI HEMAe€, aHAII3
Kpalle rmepepBaTy IicIs MPOBEIEHHS iHBEPCii CONSTHOIO KHCI0TO0. KOoIOn TepMiHOBO OXOJIOAUTH
Ta 3aJIMIIUTH HA HiY.

MoxHa TakoX 3aJUIIATH Ha 24 TOJ BUTSKKY MICIS BWIYYEHHS IYKPIiB 1 JOJaBaHHS
OLITOBOKUCIIOTO CBHHIIO. Y TakoMy pa3l HAUIMIIOK COJII CBUHIIO HOTPIOHO OCaaAUTH
CIpYaHOKHCIIUM HATPiEM.
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Tabmurs 39
dopMma 3anucy JaHUX Y )KypPHAJ
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2.3.8 BusHauyeHHs 3arajibHOI KHCJIOTHOCTI y IUI0/1ax moMigxopa

OprasiyHi KHCJIOTM BWIy4YarOTh 13 NOApPIOHEHOI HaBaKKM, HarpiBarouu il 3
JUCTUIILOBAHOIO BOJOI0 Ha BonsaHid Oani. [lotiM y meBHill mopmii ¢GigbTpaTy MeTOIO0M
tutpyBanHsa 0,1 H po3unHOM 1yry BCTAQHOBIIOIOTH 3arajbHy KUIBKICTh KHCIOT. 3HalJeHy
BEJIMYHMHY [1€PEePaxoByOTh Ha I0JyYHY KHCIOTY MHOXEHHAM Ha koediuieHT 0,0067.

PeaktuBu: 0,1 H po3unn HaTpito 3 TOYHO BCTAHOBJIEHUM TUTPOM (CIIOCIO NPUTOTYBaHHS
BUKJIA/ICHO 32 OIMCY METOY BU3HAYECHHS BMICTY 3arajbHOTO a30Ty); po3uuH (enondraneiny: 1 r
iHauKaropa po3uuHsoTh y 100 M 96%-0ro eTUI0BOro CHpTYy.

O6aanHanHs: BoasHa OaHs; koiaou mipHi Ha 200-300 mu (kpame Kombpaymia), koaou
koHigHi Ha 250-300 mut; minetku Ha 20, 25, 50 Mi1; BoponkH niametpom 100—110 mm.

Xin anamizy. 3 monpiOHeHOi cepeaHbOoi MPOOM MiCIsA PETEIHHOTO MEePEeMIilllyBaHHS
3BaYIOTh Ha TEXHIYHMX Barax y BiarapoBaHiil ¢apdoposiii yammi 20-30 r pedoBunu. s
OJTHOTO BH3HAuYeHHA 13 cepii mpod, Tak camo, sIK 1 3a BU3HA4YEHHS BMICTY IYKpiB, OepyTh /Bi
napajienabHi HaBaXKH. HaBakKy peTenbHO 3MMBAIOTh TUCTUIBOBAHOIO BOAOK B MipHY KOOy
emHuicTio 200-300 M. O6’em pinuHHM B KOJIO1 JOBOAATH BOJOK Ipubau3HO a0 2/3. CraBisaTh
K00y Ha BOAAHY 0aHIO 1 BUTPUMYIOTH 15 xB. 3a Temmeparypu 80°C, 3a TepMOMETpOM, KU
OITYIIICHO B OJIHY 3 KOJIO 3 aHAIi30BaHOI0 MPO0O0I0. J{JIsi MOBHOTO BHMIIyYEHHS KUCIOT YMICT KOJIOH
Yac BiJI 4acy 300BTYIOTb.

[Ticas oxomomxkenHs (mo 20°C) piguHy B KOJIOI JOBOASTH JMCTHIHOBAHOK BOJOIO JI0
MITKH, 300BTYIOTh 1 (DUIBTPYIOTh Kpi3h CyXWi GUIBTp y Cyxy KosOy. J[Bi mapanenbHi mpoOu
¢inpTpaTy Mo 50 MII MIMETKOK MEePEHOCATh A0 KOHIYHHUX KOJIO eMHICTIO 250 MII i TUTPYIOTh
0,1 H po3unHOM J1yry A0 pPOXKEBOro 3a0apBJECHHS, HONEPEIHbO IOJAI0UU 0 TUTPOBAHOTO
¢bineTpary KijbKa Kparneis iHaukaropa (Gpenoadraieiny).

BunydaroTe opraHiuHi KHCJIOTH TakK caMo, SIK 1 I[yKpH, TOMY 3a BH3HAUCHHS 3arajbHOI
KHCIIOTHOCTI MO)KHa I[I0 OTEpallilf0o He TIOBTOpIOBaTH, a Oparu (ineTpar, OTpUMaHHN 32
BITYYEHHS IyKpiB 0€3 J10/1aBaHHS OCBITIIOBAYA.

[MepeMHOXYIOUH KUTBKICTH MJI BUKOpHCTAaHOTO Ha TuTpyBaHHs 0,1 H myry Ha mompaBky
70 i TUTPY Ta Ha BIANOBIAHUN KOE(DILIEHT, 3HAXOAATh YMICT POZUYMHHHUX KHUCIOT (Y MEPEPaxXyHKY
Ha sA0JIyYHY KHCJIOTY) B HABAXKIN BIAMOBIAHO 10 B3iTOI KiNbKOCTI (inbrpaty. st BUpakeHHs
KHUCJIOTHOCTI y BIJICOTKAX CIIiJi OTPUMAHUIN pe3yJbTaT MEPEMHOXKHUTU Ha YHCIIO, SIKE J03BOJIE
po3paxyBatu BMIicT KUCIOT y 100 r qocnipkyBaHOT peuOBUHH.

PizHnms Mi>k ABOMa mapajielbHUMH BU3HAYeHHsIMH Mae Oytu He Oumbine, Hix 0,02 %.
3anmcu BeayTh 3a GopMor0, HaBeeHoo y Tadmii 40.
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Ta6murs 40
dopMma 3anucy JaHUX Y )KypPHAJ
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2.3.9 BuznaueHHs1 BMICTY CyXo0l pe4OBHHH COKY B ILT0aX MOMigopa
(pedpakTomMeTprUUHUIT METOT)

Meton 0a3yeTbCsi Ha PI3HOMY 3aJIOMJICHHI TPOMEHS CBITJIA, SKUH TNPOXOAUTH Kpi3b
PO3YMHHU Pi3HOT KOHIEHTpallii. YuM BHIAa KOHIICHTpAIlisl PO3YUHY, TUM OUIBIIUN TMOKa3HUK
3aJIOMJICHHSI.

Oo6aannanns: pedpakromerp «PIIJI-2» (abo iHImIOI Mapkw); yHIBEpCabHUN TEpPMOCTAT
a0o0 yIbTpaTepMOCTaT, CKIISIHI OTIJIaBJICH] MaTHYKH.

Xix ananizy. [[ng ananizy OepyTh cepeiHio mpoOy IUIONIB MOMiIOpa, MOAPIOHEHUX Ha
roOMOTeHi3aTopi, abo iHIKMM criocoboM. Bu3HauatoTh MOKAa3HUKYU 3aJIOMJICHHS pedpakToMeTpa 3a
temneparypu 20°C, sKky 3pydyHO MIATPUMYBaTH 3a JONOMOIOK YyibTpaTepMmocTara abo
YHIBEPCAJILHOTO TEPMOCTaTa.

Ilepen mouaTkoM poOOTH, KOJM BIAPEryJbOBAHO IOCTAYaHHS BOAM, SIKA MIATPUMYE
MOCTIHY TeMIepatypy B pedpakToMeTpi, MOTPiIOHO TEPEeBIPUTH HYJIBOBY TOYKY MpHUIIAIy
000B’s13k0B0 3a Temnepatypu 20°C. Konu npunaa nepeBipeHo, OIuIaBIeHO0 CKISTHOK MaTHYKO0
HAHOCATh HAa HWKHIO MPU3MY pedpakToMeTpa 1-2 Kparut myiablnu (COKY) MOMIIOPIB 1 MIIIBHO
NPUKPUBAIOTH JIPYTOI0 NMPU3MOK. BCTaHOBHMBIIM MOBEPTAaHHAM BEHTHIISL YITKY MEXY PO3MOILTY
MOJISL Ha JIBl YaCTHHU (TEMHY 1 CBITIy), poOJsTh BiAiK. 32 BUHUKHEHHS KOJBOPIB paiiyru Ha
MeXi po3moJIiTy, X yCyBalOTh. 3a KOKHOTO TMapajieIbHOTO BU3HAYEHHA POONATH 3—5 BiTIKIB.
IToka3HUKM 3amUCYIOTh IIOpPA3y MICis MOPYIIEHHS 1 BCTAHOBJICHHS YITKOI MEXI po3mojily. 3
OTpUMaHUX 3—5 BIUTIKIB 3HAXOAATh CEpeiHE. 3a KOKHOIO NMPOOOI0 BUKOHYIOTH JBa MapajelbHi
BU3HAYEHHS, PI3HULA MK SKMMHU He oBUHHA nepesunryBatu 0,2 %.

[Ticnst KOYKHOTO BH3HAYEHHS MAJMYKY CIIOTICKYIOTh JUCTHIBLOBAHOIO BOJOI0, BUCYIIYIOTh
GITBTpYBaILHUM TATIEPOM, a MPU3MHU pedpakTOMETpa MPOTUPAIOTH BATOIO, 3MOYEHOIO BOJIOIO, &
MOTIM HAcyX0 — M’SIKOKO CepBeTKOw. HaifTouHimi pe3ynbTaTH OTPUMYIOTH, KOJIM aHali3u
npoBOATH 3a Temmneparypu 20°C.

VYIiTKy, KOJIM TeMrepaTypa BOAM IiJBHUILYETHCS, IO HE Ja€ MOXKJIMBOCTI BH3HA4YaTH 3a
20°C, cnig npuenHaTH 10 YHIBEPCATBHOTO TEPMOCTATa OXOJIOIKYI0U€ KOHTAKTHE pelie.

VY pa3i HEMOXJIMBOCTI MPOBOAWTH BU3HAueHHs 3a Temneparypu 20°C, ciix 3a KOXXHOTO
BIJUTIKY BiJ3HAYaTH Ta 3allCYyBaTH MMOKa3HUKH TEPMOMETPA, 10 3HAXOJUTHCS Ha pedpakToMeTpi,
KOPUCTYIOUYHCH TaOIUIIEIO TIONPABOK HA TEMIIEPATYPY.

BincoTok cyxoi pedoBHHHN 3HAXOAATH 3a CHELIATbHUMH TAOIUISIMHU, SIKI € B IHCTPYKIIT 10
npwiagy abo 6e3mocepeHbo Ha MKl pedpakToMeTpa, 3aIeKHO BiJl CACTEMH MPUIIATy. 3alUCH
Be/yTh 3a hopmoro (Tabmuis 41).
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Ta6mums 41
dopMma 3anucy JaHUX Y )KypPHAJ

= Binmiku 3a
Hassa copry é pedpakToMeTpoM | Byicr cyxoi | TemmepaTypa Honlf;BKa Bwict cyxoi
o PEYOBMHH | 3a cIIOCTEpe- _ |pe4oBUHH COKY
(xom) = L, 1L, 111, cepenHe coky, % sxeHHs, °C remnepa 3a 20°C, %
é v,V TYpY
1 2 3 4 5 6 7 8

2.3.10 BuzHayeHHsi BMiCTy KapOTHHY B ILI0Aax nomifopa (3a Cano:kHikoBUM)

VY nomigopax MICTUTBCS Yy BEJIHMKIA KIJIBKOCTI O10JIOTIYHO HEaKTUBHUM JIIKOIIEH,
NPUCYTHICTh SKOTO YCKJIAQJHIOE BH3HAYCHHS BMICTY KapOTHHY. MeETOH, SKHW TPOIOHYETHCS,
IPYHTYEThCSl Ha 3JaTHOCTI KApOTHHY BiJOKPEMJIFOBATHCS BiJ IHIIMX IITMEHTIB 32 HAHECCHHS
aIlCTOHOBOTO CKCTPAKTy KapOTHHOIMIB Ha XpomarorpadidHuii mMamip mnerpojciiHuM edipom i
BU3HAUYCHHS HOTO B I BUTSKIN Ha (OTOCICKTPUYHOMY KosiopuMmeTpi. KapoTun y rapOyszax
BU3HAYAIOTH 1M K€ METO/IOM.

IloOynyBanusi rpanyiioBanoi mkaau. Ha aHamiTHUHMX Barax 3BaxyloTh 14,5 mr
a300eH3011y Ta po3unHATh Y 100 Mt criupty; 1 MJI Takoro po3unHy BiJNOBiIA€ 3a 3a0apBICHHSIM
0,00235 mr abo 2,35 MikporpamiB (MKI') KADOTHHY.

Jlaii HaBeeHO PEeKOMEHJIOBaHI PO3BEICHHS 3Pa3KOBOTO PO3YHMHY Ul OTPUMAHHS LIKall
PO3UHMHIB 1 NOKA3HUKU NpHJIALy 3a iXHBOTO KoJopuMeTpyBaHHs (Tabm. 42). Cnij ypaxoByBaTH,
10 BEJIMYMHU ONTHUYHOI LIUIBHOCTI 3pa3KOBHUX PO3YHMHIB 1 BIAMOBIAHI M IOKAa3HUKH BMICTY
KapOTHHY TIOJ[aHi TYT JIJIsl OPIEHTYBaHHS, a 32 pOOOTH Ha MPHIaAax Pi3HUX MapoOK, K i 32 poOOTH
Ha PI3HUX NpUJIaJax OJHiel Mapku, OyAyTh OTPHUMaHI BEJTMYMHU 1 KPHBI, IO BiPI3HSAIOTHCS Bif
HaBEJICHUX HIDKYE (Ta0iI. 42).

Taomuns 42
Opi€eHTOBHI NOKA3HNUKHM BMiCTY KAPOTHHY il ONITHYHOI IIiJILHOCTI 3pa3KOBUX PO34MHIB
Homepu | Bssro 3pa3zkoBoro Jonano Bwmict kapotuny, OnTuuHa

KoJIO PO3UHHY, MII CIUPTY, MII MKI/MJI HIUIBHICTB, Of1.

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

OnTuyHy NIUIBHICTH PO3BEIEHMX PO3YMHIB BUMIPIOIOTH Ha (OTOKOJIOPUMETPI 1HIIUM
croco0OM, ONMCAHMUM B IHCTPYKLIi 10 npuiaay. [Ipu nbomy 3acTOCOBYIOTH CHHIM CBITIODIIBTP 1
KroBeTd Ha 10 MM, 3aKpUBArOYM iX KpUIIKAMHU. [PYHTYIOUMCh HAa OTPUMAHHUX JAHHX, OyIylOTh
rpagyiioBaHy KpUBY Ha MigiMeTpoBoMy mamnepi. Ha oci opanHaT BiAK/Iagat0Th 3HalHACHI 3HAUYE€HHS
ONTUYHOI HIJIBHOCTI, Ha OC1 abCLMC — BIAMOBIAHY iM KUJIbKICTh KApOTUHY B MKI/MJI. ['panyiioBaHa
KpUBa, 10 3 €HYE TOYKU MEPETUHY BIAKIAJEHUX BEJIUYMH, MA€ SBISATH COOOI0 MPSMY JIHIIO 3
HaxXuJIoM OM3bKO 45°.

I'panyiioBany kpuBy ciizl OyIyBaTH Ha TIOYATKy CE30HY aHaJi3y OBOYIB i IOBTOPIOBATH Y
pasi 3MiHH pekuMy poOoTH (HOTOKOIOpUMETpa (HOTO PEMOHTY TOIIIO).

Ie crocyeThcs i IHINUX KOJTOPUMETPUIHUX METO/IB, ONTUCAHUX Y JaHIi METOAMII.

OO0nagHaHHsA: (OTOETEKTPUUHUM KOJIOPUMETP; XpomaTtorpadiyHa Kamepa; IHIiHIPH
MmipHi Ha 100 mu; ctynku dapdopoBsi 3 ToBKaunkaMu; minetku Ha 1, 2, 5, 10 mi; mpoGipku MipHi
Ha 5 mu; mamip xpomatorpadiunuii mapku «Cy»; xonbu byH3eHa; ckiasHkM THILEHKA; Yalllku
[Tetpi.

PeakTuBm: anetoH; neTposieHui edip; cipyaHuii edip; BUCYIIEHI HAJl CIPUAHOKUCIUM
HatpieMm kanbiiii Byriekucnuit (CaCOs3) abo natpiit Byriekuciuit (NaCOs); a300eH301 (kparie
MePEeKPUCTATI30BAHMI 31 CIIUPTY); HATPIH CIpUAHOKUCITHI OE3BOAHUN.
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Xin anamizy. J[Bi HaBaxku 1mo 3—5 T OepyTh i3 cepeaHbOi MpoOW CBIKUX TOMIJIOPIB
(kpaie BUKOpUCTATH MaTepiai, [0 3aJUIIMBCS MiCis BiJOMPAaHHS HABAXKOK HA BMICT BiTaMiHy
C), po3tupatoTh y crynkax 3 20 MJ amneToHy ¥ HEBEJIMKOK KUIBKICTIO KBapIIEBOTO TICKY Ta
BYTJICKUCIIOTO HATpil0 (Ha KiHYMKY HOXa OAHOro i apyroro). IloapiOHIOIOTH 10 OTpUMaHHS
OJTHOPITHOI MacH, OCOOJIMBO PETENBHO CHiJl PO3THUPATH HIKIPKY MOMIIOpIB. Y CTYNKY AOAAIOTh
10-15 T cipyaHOKHUCIIOTO HATPitO Ta JOOPE MEPEMIITYIOTh.

BinMuBarOTh KapOTHHOINM BiM OCay aleTOHOM 3a JOIOMOTOI0 BOJOCTPYMEHEBOTO abo
MacJISTHOTO HacociB y KoiOy byH3eHa depe3 (inbTpyrodi BOPOHKH 3 TOPHUCTOI CKIISTHOIO
miactuakoro Ne 1 a6o Ne 2. [lpu mpomMy HpHIMBAIOTH JO OCaAy HEBEIWKI MOPIIii alleToHy,
PETENLHO PO3THPAIOYH Y CTYIIII BCIO Macy, HAMararo4uch He TICPEHOCHTH 11 Ha QUIBTP.

BinMuBaHHS IPUITMHSAIOTH, KOJIA HOBA MOPIIiS allETOHY BKE HE 3a0apBIIOETHCS.

[Ticas moBHOI eKcTpakiii KapOTHHOIIIB €KCTpakT i3 Koibu byH3zeHa mepeHOCATH 10
MipHoro mwiiHApa Ha 100 M1, crodickyrouM KoyiOy JABIYI HEBEIMKOI KUIBKICTIO alleTOHY,
BHUMIPIOIOTH 00’ €M 3 TOUHICTIO 710 1 MIT 1 MepeMilTyrOTh.

Xpomatorpagisi. Ha apkym xpomarorpadiunoro mamepy (20 x 30 cm), 3ajieKHO BifJ
YMICTY KapOTHHY B IIOMiI0pax, Ha HID)KHIN Kpail By»K4oro OOKy apKylila, BIACTYIHUBIIN BiJl Kparo
Ha 4-5 cM, HaHOCATD Bix 5 10 10 M ekcTpakTy. Moro HaHOCATH KiNbka pasiB, Jar0uH MOepeIHiil
MOPIIii 3JIeTKa MiJICOXHYTH Y CTPYMEHI TEIJIOrO MOBITPS, MOTIM 3BEPTAIOTh y TPYOKY, 3 €IHYIOUH
BEPXHI KiHIII KaHIEISIPChKOK CKPINMKOK 1 KJIAAyTh Ha JHO Kamepu i xpomatorpadii, me
po3minieHo vamky [lerpi 3 merponeitaum edipom.

XpoMmarorpadiuHa kamepa — Ii¢ CKIISSHUH HWIiHAp aiaMerpoM 20-25 cM 1 3aBBHIIKH
50-55 cmM, obropuyTuii yopHuMm marnepoM. [licis 3aBaHTaKEHHS KaMepy 3aKpHBAIOTh CKIISTHOIO
TUTACTUHKOIO (Kpallle, sIKIIO0 KPHUILIKA MPUTEPTa 0 MWITIHIPA).

3aMiCTh KaMepH MOKHa BUKOPUCTATU 3BUYANHY 3-IITpOBY OaHKY, B SIKy HaJIMBaIOTh
neTpoJieHni edip Ha IHO Ta HAKPUBAIOTh KPUIIKOI. bajkaHO Kamepy 3allOBHUTH NETPOJIEHHUM
ebpipom 3a 1-2 nobm no i Bukopucranus. Yepes 30-45 xB., koau BiAOymeTbCsS diTKe
BIJIOKPEMJICHHS KapOTHHY BiJl cynyTHix MIrMEHTIB (Kap0TI/IH i7Ie JOTOpU IO XpoMaTorpami
NEePUINM), Xpomarorpamy BUIIMAIOTh 13 KaMepH, Bipi3al0Th CMYXKYy Mamnepy 3 IUISIMOIO
KapoTHHY, p03p13aI0TL BUpi3aHy CMYXKY Ha JpiOHI YacTUHHM 1 KJIaIyTh y np061p1<y, Kyau
N0Jal0Th 2—3 Kparut cipyanoro edipy (s mocyiabyieHHss a0COpOIiHHMX 3B’S3KIB KapOTHHY 3
nanepom) i 3 M nerposieiinoro edipy. IIpoOipky 3aKOpKOBYIOTh, YMICT J00pe CTPYIIYIOTH 1
ctaBiaTh Ha 30 XB. y TEMHE Miclie JUIs MIEPEexXoly KapoTHUHY 3 mamepy B po3umH. [licis mporo
PO3YMH 3JIMBAIOTh y MipHY KOJ0y 3 MITKOIO Ha 5 MJI, CIOJICKYIOTh YAaCTHHKH Tariepy MaiMU
MOPIIsIMU NETpoJIeiiHOTO edipy 10 HOro 3HeOApBIIEHHS, 3JIMBAIOYM iX KOKHOTO pa3y B Ty camy
MipHy Mpobipky. JloBonsATh 00’e€M meTposieiHMM edipoM 10 5 M, 3aKOPKOBYIOTh, H00pe
NEPEMIIIYIOTh 1 KOJOPUMETPYIOTh Ha (POTOETIEKTPOKOJIOPHUMETPI IPOTH MeTposieiiHoro edipy 3
CUHIM CBITJIIOQIIBTPOM Yy KtoBeTax Ha 10 MM, sIKi 3aKpHBAIOTh KPUIIKAMH. SIKIIIO0 BMICT KapOTHHY
MEPEBUIIY€E TIOKa3HUKU TPayHoBaHOT KPUBOI, JOCIIIKyBaHUH PO3UYUH PO3BOASATH YIBivi, 10Ope
MEPEMIIIYIOTh 1 KOJIOPUMETPYIOTbh, @ PE3yJIbTaT MOBOIOIOTh.

[Ticns BUMIipIOBaHHS ONTUYHOI WIIJILHOCTI JOCHIIXYBAaHOTO PO3YMHY 3HAXOMASITh Ha
rpagyioBaHiil miKajali BMICT KapoTuHy. s LbOro 3 TOYKM HAa OCl OpJUHAT, SIKa BIJIOBIJAE
3HAWJEHIN ONTHWYHIM IIUTFHOCTI, CTaBJIATh NEPIECHAMKYJSAP 0 TEPETHHY 3 TI'paTyHOBaHOIO
KpUBOIO 1 3 TOYKM TIEPETHHY OITyCKAIOTh MEPIECHAMKYJISAp Ha Bich abcuuc. Todka mepeTwHy
NEepIeHANKYISpY 3 Bicclo abcmuc Bimnosimae Bmicty KapotuHy (C), MKr/mi. OOUUCIIOIOTH
pe3ysbTaTH aHaii3y 3a popMyInoro:

CxB, xB,x100 CxB, xB,

B,xax1000  B,xax10’

ne: By — 00’em, OTpUMaHMIA MiCIs eKCTPAaKIIii alleTOHOM 13 HaBaXKKH, MJT;
By — 006’eM, y3sTH# JUIsI HAHECEHHS Ha XpoMaTorpadiuHuii namip, Mi;
B3 — 06’em neTponeitHoro edipy, BUTpadeHNI Ha EKCTPAKIII0 KApOTHHY, MIT;
a — HaBaXkKa JIOCII)KyBaHOI pEUOBUHH, T;
100/10000 — ms mepeBoay B Mr%.
Ipuxnao pospaxynxy. HaBaxkka momifopiB 5 T (@), alleTOHOBUI €KCTPAKT 13 HABAKKH
70 mn (Bi1), nns HaHeceHHs Ha XpomaTtorpadiuHuil mamip B3sTO 5 Mi (B2), 11 BUMUBAHHS

MIr% KapoTHHY =
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KapOTHHY 3 TIarepy B3ATO 5 MII meTpodeitHoro edipy (Bs), mokazaHHs ¢porokonopumerpa — 0,124,
a BMICT KapOTHHY 3a rpaayiioBaHoro mkanow 1,02 (C).
[TixcraBnsroun yci 11i 3HaYeHHS y (POpMyITy, OTPUMAEMO:

me% xapomuny = 102705 =143.
5x5x10
3amucu BeayTh 3a popmoro (Tabdi. 43).
Tabmurs 43
®opMma 3anuCy JaHUX Y KYPHAT
Hazga copty Homep | HaBaxka, 06 em, M Onruuna BM]CT RapoTHILy
(xonm) CTYNKHU r B: | B2 | B3 |migbHICT 38 TPALYHOBAHOIO |11
KPHBOIO, MIT
1 2 3 4 5 6 7 8 9

2.3.11 BuzHaveHHsI BMIiCTy KApOTHHY B MOPKBi

KapoTtus Bunmy4aroTh OEH3MHOM 13 HAaBaXKKH MOPKBH, MTOTIEPEIHHO 3HEBOJAHEHOI CITUPTOM.
CynyTHI KapOTHHY IHIII KapOTHHOIAHI MIrMEHTH (KCAaHTOQUIH, JIKOMHMH TOMIO0) 1 XJopodin i3
OCH3MHOBOTO PO3YHMHY HE BHAAJISAIOTH, TOMY IO KUIBKICTB iX y MOPKBI qyXKe Maja, i BOHU HE
BIUTMBAIOTh Ha pPe3yibTaTdh aHamildy. KiTbKiCTh KapOTHHOIIIB BHU3HAYAIOTh 332 IHTEHCUBHICTIO
KOBTOrO 3a0apBJICHHA PO3YMHY METOAOM IOpPIBHSHHSA HOrOo Ha KOJIOPUMETPl 3 PO3UMHOM
JIBOXPOMOBOKHCJIOTO KaJlito 200 a300€H3011y, SIKI CTAHAPTH30BaH1 32 YUCTUM KapOTHHOM.

Oo0nagnanns: Qotoenexkrpokonopumerp «OEK-M» abo iHIIOI Mapku; KOJIOPUMETP
Hiobocka abo iHmOl cuctemu; OaHs BOJsAHA; XonoAwiabHUK JIiGixa; cTynku ¢dapdoposi
niametpom 70-90 mwm; konOu i GinbTpyBaHHs mig Bakyymom (Bynsena) ma 250-500 wut
BopoHKHU AumiiibHI 300-500 MM; BOPOHKH (UIBTPYIOUi 3 IIOPUCTOIO CKIISTHOO IIacTHHKOI NoNe 1
1 2; BOpoHKH cKJIstHI niametpoM 50—70 mM; mumiaapu MipHi Ha 100-200 Mi1; K0IOM KOHIYHI Ha
100-200 mo1.

PeakTuBn:

1. 3pa3koBuif pPO3YMH JBOXPOMOBOKHCIOTO KaJlil0 M KOJOPHUMETPYBaHHS Ha
«DPEK-M». 720 mMr Tpuui HnepeKkpHCTali30BaHOI COMl PO3YMHAIOTH y 1 1 Boau, 1 mul po3uuHy
BimmoBimae 3a 3abapeneHusM 0,00416 mr a6o 4,16 MKT KapoTHUHY.

3pa3koBi PO3YMHHM JABOXPOMOBOKHCIOTO Kamifo abo a3zobeH3omy mis poOoTH Ha
KOJIOpUMETpi. Po3uun 080xpomosoxucioco karito — 360 Mr po3uuHsIOTh y 1 1 TUCTHILOBAHOI
Boau. OIMH MJ Takoro po3umHy Bignosigae 3a 3abapeineHHsM 0,00208 mr kapotuHy B 1 M
OceH3uHy. Posuun azobenzony — 14,5 M KpUCTAIIIYHOTO X. Y. a300€H30)Iy po34MHAIOTH y 100 M
96 % erunoBoro cmupty, | MI Takoro po3umHy 3a 3abapsieHHsM Bimnosimae 0,00235 mr
KapoTuHy B 1 Mi1 OeH3MHy. 3pa3KoBi pO3UMHHM 30€piraroTh y n00pe 3aKpUTHX CKISHKax i3
TEMHOT'O CKJIa B TEMHOMY MICIIi.

2. Cnupr etunoswuii, 96 %.

3. bensun (¢ppakii, mo kumate B Mexkax 60—100°C) moxxe Oyt OTpHUMaHHUNA METOJOM
(bpaxmiitHOi IEpEerOHKH aBialiifHOTO OEH3HHY.

Xin anamizy. HaBaxky wmopkBu (3 T), 3BaXKeHy Ha TEXHIYHHUX Barax, peTeIbHO
pO3THpalOTh y HeBenmuKil (aphopoBiii CTymI 3 KBaploBUM ab0 CKISTHUM ITICKOM, 3 3-Ma MJI
€THJIOBOTO CHUPTY. 3 KOXKHOI mpoOu OepyTh B mapajieibHi HaBaXKu. BMICT cTymku micis
PO3TUPAHHS NEPEHOCATh HA BOPOHKY 3 IOPUCTOIO CKIISIHOIO IutacTUHOIO Ne 1 ab6o Ne 2, BcraBieny
B kon0y ByH3eHa, peTenbHO 3MHUBAIOYM CTIHKM CTYNKH €THJIOBHM cnupToM (25 mi). Piauny 3a
JOTIOMOT0I0 HAcoca BiICMOKTYIOTh y K0J10y ByH3eHa (npu 1iboMy MOpKBa 3HEBOIHIOEThCs). Came
TyT, Ha (UIBTPl, MPOBOJATH OaraTopa3zoBy EKCTPaKLil0 KapOTHHOIAIB YHCTUM Oe30apBHUM
OCH3MHOM, BEChb Yac MEPEeMIlIyl0ud BMICT CKISHOIO mannukoro. HoBi mopuii OeH3uny
NPWIMBAIOTH JI0TH, TIOKU BiH CTaHE LIIKOM 0e30apBHHM.

JInsi BIEBHEHOCTI B IOBHOMY BHJIyYEHHI KapOTHHOIIB HABAXKY MEPEHOCATH 13 QUIBTPY
CKISIHOIO TAJIMYKOI0 3HOBY JIO CTYIKH, NPHJIUBAIOTH i€ TPOXW OCH3MHY W PO3THUPAIOTH
TOBKA4MKOM. SIKIo OeH3MH He 3a0apBIIOETHCS, BUIYUEHHS KapOTHHOINIB MPOUIIIO TOCTAaTHHO
noBHO. Komm >k OeH3uH 3a0apBio€ThCs, TO HOro 3JIMBAIOTh y Ty Xk K00y ByH3eHa uepes Toit
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camuii (iTBTpP, a HABAXKKY 3HOBY OOpOOJISAIOTH OSH3WHOM Yy CTYIII 0 OTpUMaHHS Oe30apBHHUX
BUTSOKOK. YMICT KoinOu bByH3eHa micnsi BUIIy4eHHsS KapOTHMHOINIB TMEPEHOCATh y AUTWIbHY
BOPOHKY 7151 BIJOKPEMJICHHSI BOJAHO-CIIMPTOBOTO IIapy Bia OeH3uHOBOTrO. BoHO-ciupTOBHMii 1Iap
37IMBAlOTh y JPYry BOPOHKY 1 MPOMHBaIOTh 2—3 paszu OeHzuHoM mnopuismu mno 10 mi. VYei
OCH3MHOBI BUTSDKKH 3JIMBAIOTh Pa30M 1 BUMIPIOIOTh OTPUMAHUNA 00’ €M HMIIHIPOM 3 TOUYHICTIO 10
1 mo.

YactuHy OCH3MHOBOI BUTSKKH (DUTBTPYIOTH Kpi3h MHANepOBHH (GUIBTP y YHCTY CYXY
KoJIOY, a IOTIM KOJIOPUMETPYIOTh 1 pe3ysbTaT 004uciaooTh 10 0,1 Mr%.

Busnauennss Ha ¢oroenekrpuuHomy kosiopumerpi (®EK). Crouatky moTpiOHO
noOyayBaTH TpaayioBaHy KpuBy. JIs 1bOro roTyoOTh HHM3KY pO3YMHIB 13 BiIOMHUMH
KOHIIGHTPAIIIM  KapoOTHHY B JOCHI[DKyBaHOMY po3unHi. Hampukian, pexoMeHIyeThes
noOynyBaTH TaKy KpHUBY, KOPUCTYIOUHCH PO3UYMHOM JBOXPOMOBOKHCIIOTO Kallit0, MPUTOTYBAaHHS
SIKOTO BHUKJIQJICHO B KIHIIl OMUCY IBOTO METOAY; | MJ 3pa3KoBOrO pO3UMHY BIAMOBIJTAE 3a
3a0apBJIeHHSIM PO3YMHY, IO MICTUTh 4,16 MKr KapoTuHy. Mo’KHa MPUTrOTYBAaTH PO3UMHU
HACTYIHUX KOHIIEHTpallii (Tab:. 44)

Taomuus 44
Konuenrpanii 3pa3koBUX po34HHIiB

Homepi ko6 0O0’eM 3pa3KkoBOTO JloRaHo Boxw, M1 Bwmict kapotuny,
PO3YHHY, MJI MKT/MIT
L 20 80 0,832
2 40 60 1,664
S 60 40 2,496
4 80 20 3,328
S 100 0 4,160

KonopumetpytoTs y KIOBETI 3 BiICTaHHIO MK poOounmu rpansiMu 10 MM Ipu CHHBOMY
CBITIODUIBTPI.

[Ticas BUMIprOBaHHS ONTHYHHMX HIUTBHOCTCH, YKa3aHMX y TaOJUIIl PO3YUHIB, OYIyIOTh
rpajyiioBaHy KpHBY, SIK OIIMCAHO BUILE 32 BU3HAYCHHS BMICTY KQpOTHHY B TIOMiZOpaXx.

Maroun rpanyioBaHy KpUBY, MOXXHA BH3HAUUTH HEBIJIOMY KOHIIEHTpALiI0 KapOTHHY B
po3umHi. [|Jis bOro BH3HAYAIOTH ONTHYHY IIUIBHICTH PO3UYMHY 3 HEBIJJOMOIO KOHIICHTPAIIIEIO
KapoTHHY B Tilf caMiif KIoBeTi 1 Ha TOMy > OapalaHi, I SKUX OTPHUMAHO I'paayiHoBaHy KpHBY.
IToTiM 3a KpUBOIO 3HAXOMAATh KOHLIEHTPAIIiIO, KA BIJIOBIa€ OTPUMAHOMY 3HAUEHHIO ONTHYHOT
UIUTBHOCTI, 0OYUCITIOIOTH YMICT KapOTHHY 3a (OPMYJIIOIO:

Cx Bx100

a x1000
ne: C — BMICT KapOTUHY, BCTAHOBJICHHUH 32 IPalyHiOBaHOIO KPHBOIO, MKI/MJI;
B — 00’eM OE€H3UHOBOI BUTSKKHU 3 HABAXKKHU, ML
a — HaBa)kKa JTOCIIPKyBaHOI PCUOBHHH, T

Mm% Kapomumy =

100 o
——— — JIsl IEPEBEICHHSI B MI'%.
1000
3amnuc BeayTh 3a (popmoro (Tabuiis 45).
Taomuus 45
dopMma 3anucy JaHUX Y KypHAJ
3aranbHul 00’ €M Bwmict xapotun
HasBa copty | Homep | HaBaxxka, . OnTnuHa T Xap
OEH3MHOBOI BUTSIKKH, . 3a rpajlyioBaHoI0 |
(xom) CTYIIKH T MIUTEHICTH Mr%
MII KPHUBOIO, MKT/MJI
1 2 3 4 5 6 7
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Busznauenns Ha xosiopuMmeTtpi Jr06ocka a6o inmoi cucremu
3a KOJIOpUMETPYBaHHSI BCTAHOBIIOIOTH CKIISIHUM CTAaKaHYMK 13 3pa3KOBUM PO3YMHOM Ha
Oyab-sIKy TOCTIHHY MOMALIKY LIKaiu Kojopumerpa (10 mMm), a BUCOTY CTOBIA JOCIHIIKYBaHOTO
pO3UMHY BH3HAYAIOTh KUIbKa pa3iB (He MeHmie, HiX 5). s po3paxyHkiB OepyTh cepeaHiii
pe3yabTaT. YMICT KapOTUHY B MOPKBI OOUHCITIOIOTH 32 HACTYITHOIO (DOPMYJIOIO:
o ~0,00208 x X x Bx100
Mm% Kapomumy = ,
X, xa
ne: 0,00208 — kibKicTh KapoTUHY B 1 MJI OEH3MHOBOTO PO3YHMHY, SKHH BiANOBIIAE 3a
3a0apBJICHHSM 3pa3KOBOMY PO3YUHY ABOXPOMOBOKHCIIOTO Kaito, MJI;
B — 3aranpHuii 00’eM O€H3MHOBOI BUTSIKKH, MJI;
a — HaBa)kKa MOPKBH, T;
X — 3HauEHHS LIKAJU 3pAa3KOBOTO PO3YHHY, MM;
X1 — 3HAYEHHS IIKAJIX JO0CIIIKYBaHOTO PO3YHHY, MM.
3anmc BeayTh 3a (hopMoro (Tadi. 46).

Tabnusa 46
®opma 3anuCy JaHUX Y KYPHAT

[
- . IToxa3HUKH LIKAINA KOJIOPUMETPA, MM .
=l g 3aranpHuil 00’ eM - P = Pa, Bwmict
Hasga copry | 2 Z > i . | MOCIIKYBaHUHN PO3YMH
(kon) 25| & OEH3MHOBOI 3pa3KOBHIA sk 1.2 KapOTHUHY,
anli S - BUTSIKKH, MJI pO34YMH | cepenHe MI%
s 3,4,5,6
1 2 3 4 5 6 7 8

2.3.12 BuzHayeHHs1 BMIiCTY 3arajibHOro a3oTy

VY KpOXMalUCTHX 1 IIYKPUCTHX BHJAX POCIUH 13 BUCOKMM YMICTOM BOAM (KapTOILI,
Karrycra, [uOyJisl, YaCHUK, KyKypyZ3a IIyKpoBa, FOPOX MO3TOBHIl, TOPOX JIYIIMIIbHUI) BMICT a30Ty
PEKOMEH/I0BaHO BU3HAYaTH B CHpPiii pEUOBHHI.

Cepenni npoOu OBOYEBHX, Y34Ti 3 MOJPiOHEHOI MacH, PO3MEIOIOTh Ha r0M0reHi3aT0pi
abo pO3THPAIOTH Y CTYNLi [0 Takoro craHy, I100 yBecbh MaTeplan IPOXOAUB Kpi3b CHUTO 3
otBopaMu aiamerpoMm 0,5 MM. AHaji3 BUKOHYIOTh TaK caMo, SIK i IO 3€pHOBMX Buaax. [lms
nepepaxyHKy OTpUMaHUX JaHUX Ha CHPY PEUOBUHY BHKOPUCTOBYIOTH Ty camy (OpMYIy, SIKOIO
KOPHUCTYBAJIUCh 32 BU3HAYECHHS BMICTY KJIITKOBUHM Y BUCYLIEHUX MPOOAaX OBOUIB.

BinOupanHsi HaBa’KKM CHPOI PEYOBHHH [JIsl aHAJI3y | cnajoBaHHs OLIKOBHX
peyoBHH. J[J1s1 BU3HAUCHHS CHPOi PEUYOBMHHU OBOYIB 1 IUIOJIB 3BaKyIOTh HAa TEXHIYHHX Barax y
¢dapdopoBy yamky abo Orokc i3 mobpe moapidHeHoi mpobu mo ABi HaBaxku Big 3 mo 10 T
(3aexHO BiJ yMICTy a30Ty B pedoBuHi). [t kamycT Ta Kaprorun MoxkHa O6patu 7 r. HaBaxkky
0e3 yTpaT NMepeHoCTh y KOJOy Mjsl CHaIOBaHHS, 3MHUBAIOYM 3aJUIIKH YAaCTUHOK HEBEJIHNKOIO
KiJIbKIiCTIO BOAY. [l MPUCKOPEHHs MPOLECY CHAMIOBAHHS 1 3MEHILCHHS CITIHIOBAaHHS PiIUHU
BOJly 3 KOJIOM IONEPEAHbO BUIAPOBYIOTh, CIIIKYIOUM 33 THUM, 1100 pEeUuOBMHA HE OOBYIIMIACH.
Yum Oinbiie Oynie BUJAJIEHO BOAM, TUM MeHIle Oy/e MHUTHUCS pilnHa 3a crnaidtoBaHHs. [loTiM 110
KOJIOM NpPUIMBAIOTh KOHIEHTPOBaHY CIpuaHy KHUCIOTYy 3 po3paxyHKy 12 mum Ha 1 r cyxoi
peuoBuHU. [l nonepeakeHHsl CIIHIOBaHHA A0 KOJa0U A0oAarTh 1 mu etusoBoro cnupty. Komun
BUUIEHHS OlMX HapiB MPHUIUHAETHCS, AOAAIOTh 2 T KaTaji3aTopa Ta MiJCHIIOIOTh HarpiBaHHS
konbu. [lam mpomec Takumii cammii, SK 1 3a BH3HAUEHHS BMICTY a30Ty B 3€pHOBUX BHJAX.
KoediuienT nepepaxyHky a30Ty Ha cupuii OLI0K 1711 OBOUEBUX — 6,25.

2.3.13 IlonsspuMeTPUYHHUI MeTOA BU3HAYEHHS BMICTY KPOXMAaJII0
B OyabOax kapromii (3a EBepcom)

Meton 0a3yeTbCsi Ha NEPETBOPEHHI KPOXMAII0 B LYKOP O€3MOCEpeAHbO TIiIpOIIi30oM
COJISIHOKO KMCJIOTOK Ta Ha 3JaTHOCTI IPOJYKTIB T1pPOJIi3y HNOBEPTATH ILUIOLIUHY MOJsSpU3aLii B
NIEBHOMY HalpsIMKY Ha [I€BHY BEJIMYHMHY. AHaJl3 BUKOHYIOTh 3a JOIIOMOI'OK0 LIyKpOMipa.

Obaagnanns: ykpomip «CY-2» (abo iHmoi cuctemn); koiabu Mipai Ha 100 mu (kpare
Konppayma); konou konigdi Ha 100-200 mur; BopoHkH ckisiHi giamerpoM 90—110 MM, mineTku Ha
50 w1
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PeaktuBu: 25 % po3unH consHOi KHUCIOTH, 4 % po3uuH ¢ochopHO-BOILPpPaMOBOT
kucnotd, 30 % po34YMH CipUaHOKHUCIIOTO LMHKY, 15 % po34HMH 3ali3MCTOCHHEPOJUCTOrO Kajito
(MpUrOTYBaHHA TNEPEPaxOBAHUX PO3YMHIB OMUCAHO B PO3IiTI «3€pHOBI Ta 3epHOOOOOBI BUJM.
Kykypyn3a Ha 3epHO»).

Xin anamizy. 3a BU3Hau€HHS KPOXMAIO B KapTOIUIl BEJIHMKE 3HAUEHHS Ma€ PETEIbHICTDH
BiOMpanHs npobu. Maca moapiOHeHOi Ha TepTyLIi KapTOmli po3iapoByeTbes. Kpoxmanb
OCila€ Ha JIHO, a 3BEpPXY BIJOKPEMIIIOETHCS piAWMHA, TPH IIOMY pO3IIAPYBAHHA HAC TykKe
HIBUJKO, B3SITH MPAaBUIBHO 5-TH I'paMOBY HaBaXXKy HEJIETKO, TOMY KapTOILUIIO PO3MEIIOITH Y
TOMOTEHI3aTopi, SIKUH Jae€ MHHCTY A00pe 30uty Macy. llomepemHbo OynpOM MOAPIOHIOIOTH
YpY4HY, a TIOTIM 3aBaHTAXYIOTh Y TOMOT'€HI3aTOP 1 pO3METIOIOTh MPOTITOM 5—8 XB.

Ha texHiuamx Barax y wMaiieHbKy (apdopoBy damky OepyTh HaBaxkKy (5 T)
nocaipKkyBaHux Oynb0 1 3MuBaroTh il 50 MJI JUCTHIBOBAHOI BOAM B MIPHY KOJIOY €MHICTIO
100 mun. [punuBarote 10 Hel 3 Mt 25 % CONAHOT KUCIOTH, CTABIATh KOJIOY Ha OypXJIMBO KUIUIAYY
BOJSIHY OaHIO 1 TPUMAIOTh, YacTO MOMIIIyIO4H (0c00IUBO croyaTky), 15 xB. Ilicas uporo kondy
BHMMalOTh, JO0JAIOTh BOAM N0 3arajibHoro 00’emy 80-90 mur i oxomomkyrors mo 20°C. s
OcajpKeHHsI OUIKIB 1 OCBITJIIEHHS DPO3YMHY JOJAl0Th 2 M po3uuHy (hocopHOBOIBPpPaMOBOi
KHCIIOTH, TIOTIM JIOJIMBAIOTh 1O MITKH BOJIOIO, 300BTYIOTh 1 (DUIBTPYIOTH Kpi3b MOJBIHHUI
ckiaamyacTuii GuUIbTp y cyxy kosOy. DinbTpaT HETrallHO MOJIAPU3YIOTh y TPYOIl 3aBIOBKKHU
200 wmm, 3a BigcytHOCTi (ochopHOBOILGPAMOBOI KHUCIOTH JUIS OCBITJICHHS MOJKHA
3aCTOCOBYBATH PO3YMHH CYJIb(aTy IUHKY 1 3aJ113UCTOCHHEPOIUCTOrO Kaito. CriodaTKy 101al0Th
1 Ma po3umHy cynbdary HUHKY, HIiCNIs €HEPriiHOrO MepeMilllyBaHHS J0AAl0Th | MII PO3UUHY
3aJ1I3MCTOCHHEPOIUCTOTO KaJlif0 1 3HOBY HEPEMIIIyIOTh YMICT KOiOW. SIKIIO micis JoJaBaHHS
0Ca/KyBayiB YTBOPIOETHCS IMiHA, ii MOXKHA YCYHYTH J0JAaBaHHAM 1—2 Kpamneinb cipyaHoro edipy
abo crupty. 3 KOKHOI poOu 6epyTh JBI HABAXKKU.

OOuncieHHsi BMicTy KpoxMaai B Oyab0Oax. 3a mosspusaiii cepeaHe 3 II'SITH
BUMIpPIOBaHb I'paJyciB MHOXaTh Ha 1,78 (koediuieHT EBepca) s KapTOIUISIHOIO KpOXMairo i
OTPUMYIOTh YMICT KPOXMAJIIO y BIICOTKAX y JOCHIKYBaHHX Oyab0ax MEeBHOTO COPTY.

Po3xomKeHHs: MK apanenbHUMHI BU3HAYSHHSIMHU HE IOBUHHO nepeBuiryBatu 0,5 %.

3amnuc BexyTh 3a popmoto (Tadm. 47).

Tabmuis 47
®opMma 3anuCy JaHUX Y KYPHAT
Hazsa copry Howep HaBaxka, r e Cepenne| k f}?ﬁZJTHo
(xom) KOJIOu ’ 1 1I mr | v Vv pea p % ’
1 2 3 4 5 6 7 8 9 10

2.4 Il.ioxoBi, cy0OTpOMiYHi, HIUTPYCOBI, FOPiXONJIiIHI TA ATIAHI BUIAU
2.4.1 OcHOBHIi MOKA3HUKH XiMiYHOT0 CKJIAXY
Jlsi XapaKTepUCTUKU COPTIB MEPENiueHUX BU/IB BUKOHYIOTh aHaJli3M Ha BMICT PEUOBHH,
3a3HadeHuX (+) y Tabmui 48.

Taomuus 48
Ilepenix 6oTaHiyHHMX BUAIB i BUAIB aHATI3IB CHPOBUHH
Bumu ananizis
’= ﬁ o
2l as| 3 2|82 2E| 28 &
iqHi s 5| 5| .= = = S| 8 5| .E
boraniuni Buau S| 9 E|E S| 2E|z|E5|E5| %] &
o EE| 2 2 So|l@B|lEB| 22| 5 =
o F S| 8| & 558 2B B - I =
o| T 5|.E ] s o s o| 20| 8
a, S| = o = E Q| N a|
1 2 3 4 5 6 7 8 9 10| 11
IInonosi
A6nyns + + + — + + + _ + +
I'pyma + + - - + - — _ + | —
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1 2 3 4 5 6 7 8 9 10 | 11
AliBa + + - — + _ + _ + | —
I"'opobuna + + + - - - — _ + | —
CiuBa + + — _ + + + _ + _
Anunya + + — — + + + _ + | —
Bumns + + + - + _ _ _ + | —
Yepemns + + - - + - - - — | =
Abpukoc + + — + + + + — — | =
[Tepcux + + - + + - - + | —

CyoTponiuni
I'panaTHHK - + + - + + - + - | =
Imxup + + — - + _ + _ _ |
XypMma + + + - - — — + _ | Z
Deiixoa + + - | - + - - - — | =
Macnuna + - - — - _ _ _ _ |+
Hurtpycosi
JIumoH + + + - + - - — — | =
ArnenbcuH + + + — + + - _ — | =
Manpnapun + + + | - + + - — — | =
['peiindpyt + + + | - + - - — — | =
I'opixommigni
I"opix rpenpkuii — + - | - — _ _ _ + | +
Murjgane - + - - - - — — |+
DyHIaYyK — + - | - - - - — — |+
SIrigni

Cynuus + + + - + + + _ + | _—
Manuna + + + - + - + — + | -
CmopoiuHa + + + _ + + + _ + —
Arpyc + + + | - + - + _ + | —
[ummumaa + + + + + - — — + | —
Bunorpan — + + — + + — + _ _

2.4.2 BinoupaHHs Ta NoAPiOHEHHS cepeaHiX MPod pi3HUX BUAIB MJIOIB, AT Ta ropixis

[Tnoam mepen moApiOHEHHSM CJTiJT OYMCTUTH BiJl OpyTy, TWITY Ta iH., IS [IbOTO KOXKHHH 13
HUX BUTHPAIOTh PYITHUKOM 1 CYIIATh Ha MOBITPI.

ITnoou 3epuamkosux. Ilnomu sb6ayui, epywi, atiéu po3pi3ar0Th HA YOTUPH YACTUHH, 3
SKHX CKJIaJar0Th cepeHi mpodu uist aHamiziB. OJHY BUKOPUCTOBYIOThH Uil BUSHAYECHHS BMICTY
KaTexiHiB, JPYTy, 3a NOTPeOH — /AJIs1 BU3HAYEHHS BMICTY acKopOiHOBOi kucimoTu. YacTuHu, 110
3aJMIIAIOTHhCS, MOAPIOHIOIOTH HAa TOMOIEHI3aTOpi MICHAs BUAAJICHHS HACIHHUX KOMIPOK ISt
BUKOHAHHS 1HIIUX aHAJi3iB.

ITnoou kicmoukosux. Jlns BU3HAYEHHS BMICTY acKOpPOIHOBOi KHCIOTH W KaTEXiHIB y
Iofax guuiHi CIi BimiOpaTu okpeMy mpo0y macoro 6mau3bko 200 r. s mporo 3aransHy mpoOy
PO3KJIa/Ial0Th Ha CTOJII B OAMH IIAp 1 3 PI3HUX MicLb OepyTh Mmioau. BupgansioTh KiCTOYKHU 1
IIBUJKO TOJPIOHIOIOTh HA CKJII HOXEM 13 HeipkaBirodoi ctami uu y dapdoporiii crymii. 3a
BHU3HAYEHHS KaTEXIHIB Yy cau6ax 1 nepcukax okpemi mpodbu macoro 6iu3bko 200 r ckiagamTh 13
MOJIOBHHOK 200 YETBEPTHHOK IIJIOJIIB 3aJIC)KHO BiJ iXHIX po3MmipiB. [1noau suuini 3BINBHSIOTH Bif
KICTOYOK 1 OJIpiOHIOIOTh HA TOMOTEH13aTOopI.

Ilnoou cyomponiunux. lpodbu TuIoAiB iHocupy OAPiOHIOIOTE HA TOMOTEHI3aTopi, J00pe
NEePeMIIIyIOTh 1 0epyTh HaBAXKKH IS aHAJI31B.

[lnonn epanamnuxy OYMIIAIOTH BiJ IIKIPKM Ta NEPETHHOK 1 BHOMpaioTh 3epHa. Cik
BUYABJIIOIOTh HAa COKOBIKMMAJIII, 37TMBAIOTh Y KOJOW ab0 CTaKkaHW, NAIOTh MPOTATOM TOIWHH
BiZICTOSITHCS 200 XK QUIBTPYIOTh. AHANI3YIOTh BiICTOSIHHMN Cik a00 QinbTpar. PesynbraTu aHaimiziB
BHUPaXXalOTh Y BIICOTKAX COKY.
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[Tnoam micns BUmaneHHs HACIHHS TMOAPiIOHIOIOTH Pa3oM 31 MIKIPKOIO Ha TOMOTEHI3aTopi.
Jlnis Bu3HaueHHs BMICTY BiTaMiHy C roTyrOTh CEpeAHIO MPo0y Tak caMo, SIK 1 3a aHaNli3y SOJIyK.

I3 miioiB macauny BUNANSIOTH KICTOYKH, @ M SIKOTh MOAPIOHIOIOTH HA TOMOT'€HI3aTOPI.

Inoou wumpycosux. Y numoHa, aneabCcuHa, MaHoapuHa 1 epelngpyma BUAAISIOTH
(dnaBeno (MoBepXHEBY LIKIPKY) i anbOeno (BHYTpilIHINA OLIMA map, SKAW MIUIBHO MPUIISTAE 10
M’SIKOT1), a TakoX HaciHHi. CkiagaroTh OKpemy mnpoOy Juis BU3HAa4YeHHs BMICTY BiTaminy C
TaKMM YWHOM: BiJ] KO)KHOTO IUIOAY BiIOKPEMITIOIOTH 1/4 a0 1/8 WacTHHY y BHUTJISIZI CETMEHTY,
oTpuMaHy MpoOy TOJpiOHIOITh HOXKEM 13 MeTally, IO He OKHCIIOETHhC, abo y dapdoporiit
crymii. [Ipo6u, mo 3amumwimck Bix BimOWpaHHsS Ha BMICT BitamiHy C, TOIpiOHIOIOTH Ha
TOMOTEHI3aTOopi.

TI'opixonnioni. ITpodu mueoanio, eopixa epeyvkoeo 1 hyHoyka OYNINAIOT BiJ IIKAPATYTIH.
KoxHne sigpo po3pi3aroTh y310BX Ha JIBl YACTUHU ¥ OJHY 3 HUX BHJAJSIOTH. [3 MOJOBHHOK siapa
BIIOMparoTh cepenHio npody macoro monHaimenme 100 r. [ligrotoBneHi TaKUM YUHOM MPOOHU
PO3MEINIOI0TH Ha TabopaTopHOMY MIIMHKY «IlipyeT».

Aeioni. JIns BuzHaueHHs BMicTy BiTaminy C i KaTexiHiB y mpoOax cyHuyi, cMopoounu,
arpycy ¥ manunu, MO HAAIMIUIA 10 TabopaTopii Macoro 2 Kr KOKHA, BIAOUPArOTh MpoOU LiINX
srig Macoro osm3bko 200 1. Iy 1poro 3arajgbHy IpoOy po3KJIanaroTh Ha CTOJII B OJMH IIap i 3
pi3HHX Micllb OepyTh MO KilbKa srif. BimiOpaHi mpoOu MBHIKO MOAPIOHIOTH y (happopoBHX
CTyIKax abo Ha CKJIi.

Sroau, 10 3aTMIITWIACH, TOAPIOHIOITH a00 PO3MEITIOIOTh IS BCIX 1HITUX aHAi3iB.

HIunwuna. JIns Bu3HadeHHs BMICTY BiTaMiny C 1 KaTeXiHIB TOTYIOTh OKpeMy poOy. Bix
KOXXHOTO IJI0Ay OepyTh MOJIOBHMHKY, JIAHIETOM BHYHINAIOTH 13 HEl HACiHHS, MOJOBUHKY
MOJIpiIOHIOIOTH HA CKJII HOXKEM 13 HelpKaBitoyoi cTai.

ITonoBHHKH, 11O 3aJIUIIWINCH, OYUINAIOThH BiJl HACIHHA, PO3MEIIOIOTh Ha FOMOI'€HI3aTopi
JUIsl IPUTOTYBAHHS 3arajibHOT CepeIHbOi poOH.

Bunozpao. Ananizyrots cik. SIroau kiaagyTe y TOpOMHKY 3 Os131 I BUYABIIOIOTH CiK 3a
JIOTIOMOTOI0 JIabopaTOpHOro mpeca abo BpydHy. Cik MepeMillyoTh i Jar0Th HOMY BiJCTOSTHCS.
Yac BijcToro Moke OyTH PI3HHM JJIsi Pi3HUX COpTiB. BH3HAaueHHS BCiX IMOKa3HHKIB BEIyTh
HETaiHO Micis BiICTOIOBAHHS, TOKH B COKY HE NIOYaBCs MPOIIeC OPOTiHHS.

2.4.3 BusHayeHHsI BMICTY CyXo0i pe4OBHHH, ACKOPOiHOBOT KHCJIOTH, IyKPiB, KAPOTHHY

BusHauaroTh 1i MOKa3HUKK 3a METOJaMH, ONMMCAHUMH B po3aim «OBodeBi, OamTaHHI
BHUIM Ta KapTOIUIsH». 32 BUSHAYCHHS BMICTY aCKOpOIHOBOI KUCJIOTH B A01yKax 1 Xypmi BUPI3al0Th
13 sIKOMOra O17IbII0] KUIBKOCTI YETBEPTUHOK IUIO/IB TOHEHbKI YaCTMHKU y (OpMi MIBMICAI, AKi
JIOXOASTh y A6ayK 10 HaclHHUX Kamep. CiiJy MaTu Ha yBas3i, 0 JUIsl BU3SHAYEHHS BMICTY LYKpIB Y
WI0AaxX JCSKUX BHUIIB (ciusa, sa61yHsA, a6puKoc, nepcuk TOIIO) OTPUMYIOTh BOJAHI BUTSDKKH, SIKi
MOTaHO OCBITJIIOIOTHCS OLTOBOKHCIMM CBUHIIEM. Y TaKuX BUMAJKaX Ul OCA/KEHHS OUTKOBHUX i
(bapOyoUYnx pe4oBUH MOYKHA 3aCTOCOBYBATH TaKi PEaKTUBU: PO3UMH JIYTy — 32 T iIKOrO HATPilo B
1 1 Boau 1 po34MH a30THOKKCIIOTO CBHHITIO — 340 T B 1 71 BOITH.

[licns BumydyenHs nykpiB no kondu Komppayiia crnodarky J0JalOTh PO3UMH JIYTY 3
po3paxyHky 3—4 mia Ha 100 M1 OCBITIIOBAaHOT BUTSKKH 1 300BTYIOTH YMICT, MOTIM MPUJIMBAIOTH
Takuid camMuii abo gemo OimbImii 00’€M PO3YMHY a30THOKHCIIOTO CBHUHIIO dYepe3 Te, IO
HAJUTMIIOK IIKOTO HATpio pyiHye Tioko3y. Ko po3ynH HE BUCBITIMTHCS NMPOTATOM 5—7 XB.,
JOAA0Th I1e 10 1—2 M1 000X PO3YMHIB.

Jis BUOaNeHHsS HAIWIIKY CBUHITIO JIO OCBITJIIGHOTO pO34MHY, Harpitoro ao 60°C,
npuwinBaloTh 3—4 M (i3 po3paxyHKy Ha 100 M OCBITIEHOT BHUTS)KKHM) HACHYEHOTO PO3UMHY
CIpUaHOKHCIIOTO HATPIIO Ta 3aJIMLIAIOTH 3a 1€l TemnepaTypu npotsrom 10 xB. Ha BozsHiH OaHi. B
TaKMX YMOBaX yTBOPIOIOTHCS BEJIMKI KPUCTAIU CIPYAHOKUCIIOTO CBUHIIIO, SIKI JIETKO YTPUMYIOTHCS
biIBTPOM.

Bwmict kapotuny y npobax abpukoca W nepcuxa BU3Ha4alOTh 32 MeTooM CanokHiKOBa
TaK caMo, fK 1y momigopa.

2.4.4 BusHaueHHs aKTUBHOI KucjaoTHocTi (pH)
AKTHBHY KHCJIOTHICTh COKY BU3HAYAIOTh EJICKTPOMETPUYHO B HEBEJIMKIN KITBKOCTI ME3TH
nmamnioBuM noteHiiomeTpoM «JITT-58», «JIITY» abo iHmoro tumy.
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N BuzHadenas pH Ha «JII1-58» KOpUCTYIOTBCS CKIISTHUM 1 KQJIOMEIIbHUM €JIEKTPOIaMHU
MEHIIMX po3MipiB. i Hamaro/KeHHs npwiaxy (KOPUTYBaHHS IIKald) HEOOXiJTHO MaTu
1-2 Oydepuux pozuunu 3 3a3HayeHHsIM pH Big 2 g0 5, TOOTO B Mexax 3Hau€Hb COKY IUIOAIB.
MoskHa mpurotyBaTu aneratHuii 0ydep 3 pH-4,62. Jl03BONSIETBCS KOPUCTYBATHCS W 1HIIMMH
pelentaMu TPUTOTYBaHHS OydepHHMX cyMimeld abo roryBaTH iX 31 CIEiadbHUX ITYJIOK,
HasIBHUX Y MPOJIAXKY.

MoskHa 3acTOCYBaTH TaKOXX IHIIY Mapy €JICKTPOMIB — KaJOMEIbHHU 1 IJIATHHOBUH. Y
TakOMy pa3i [0 CTakaHa 3 JOCHIDKYBaHUM COKOM BHOCATh 40-50 Mr (Ha KiHYHMKY HOXa)
XIHTIIPOHY ¥ PO3MINIYIOTh HOTro eekTponamMu. HamamToByroTs npuiaj 3a OyhepHIM pO3YHHOM
a00 3a IHCTPYKIIIE€IO 3 KOPUCTYBAHHS HUM.

I[MpuroryBanus 0y(gepHOro po3umnHy.

Ayemamuuii 6yghep pH-4,62. Y mipHiii kon6i Ha 1 1 3mimyroTs 200 Ma 0,5 H po3uuny
inkoro Hatpito 1 400 mn 0,5 H po3uumHy o1TOBOI KMCIOTH (200 €KBIBaJIEHTHI iM KUIBKOCTI
PO3YMHIB KUCIOTH ¥ nyry 6mu3bki 1o 0,5 H xoHuenTpariii), 70BOJATh, 00’€M 10 MITKH BOJIO¥O,
3BUIBHEHOT BiJl BYTJICKUCIIOTH, Ta PETEIBHO MEPEMILITYIOTh.

0,5 H posuun ioxoeo nampirno. Jins npurotyBanss oasoro jitpa 0,5 H pozuuny 6epytsb
O6mu3pK0 23 T X. 4. yry. TUTp OTPUMAHOTO PO3YHHY BCTAHOBIIOIOTH 32 SHTAPHOIO KUCIOTOIO.

0,5 H pozuun oymoeoi xuciromu. 30 MI X. 4. JBOJSHOI OITOBOi KHUCJIOTH JOBOJATH Y
JITPOBIK MipHIHA KOJOI BOIOIO IO MITKH, a MOTIM METOJOM TUTpyBaHHs po3unHoMm 0,5 H myry
NEPEBIPSIIOTH TUTP MPUTOTOBAHOT KUCIIOTH.

Jns mpurotryBaHHs OyQepHOro pO3YHMHY CIiJl KOPHCTYBATUCS [Bid4l IE€PETHAHOIO
JUCTUIHLOBAHOKO BOIOKO (O1AUCTHIIAT).

3a BuzHaveHHs pH Ha «JIITY-01» notpiGHO AOTpUMYBaTHCS BCIX IHCTPYKIIH 10 Ipuiazy,
HaNpUKIag, 3a BUKOPHCTAHHSI ABTOMAaTHYHOI TEMIIEpaTypHOI KOMIEHCAllll IOKa3HUKU
BIJUIIKOBYIOTh HE paHille, HDK depe3 1—2 XB. Micisl 3aHypeHHs €JIEKTPOAIB 1 KOMIIEHcAaTopa B
PO3YMH.

HanamroByroTs neit npunan 3a OyhepHUMHU po3uMHAMH, (DiKCAaHAIH SIKUX TOCTAYarOThCS
pa3oM i3 mpuIIa oM.

2.4.5 Bu3zHaueHHs 3arajibHOI KHCJIOTHOCTI eJIeKTPOMETPUYHUM THTPYBAHHSAM

VY HeBenuKi CKJISIHI MOCYIMHH MIMETKOK HATUBAOTh 10 20—50 MJT BUTSIKKH (3aJI€KHO Bij
YMICTy KHCIOT), INPHUTOTOBAHOI 3a METOAMKOI0, CKJIAQJCHOIO JUISI BH3HAYEHHS 3arajibHoi
KHCIIOTHOCTI B IJIOJaX MOMiiopa. Y PO3YMH 3aHYPIOIOTH JIBA €JIEKTPOH, Ti caMi mapw, 1o i 3a
Bu3HaueHHs pH. Peoxopn Ha «JII1-58» craBnsate Ha 3Hauenns pH-7,0 (Touka HeiTpamizamii) i
BMUKAIOTh NPWJIAJ HATUCKOM 1 TMOBOPOTOM KHONKHM 32 TOAMHHHUKOBOIO CTpiikor. [lorim i3
OropeTkH y crakaH npwinMBaiooTh no kpamisix 0,1 H po3umHy igkoro HaTpiio JOKH CTpLiIKa
raJibBaHOMeTpa He mifgiiae mo Hyms. [Ipu 1pboMy pivHY y CTakaHi 0OEpeKHO MEepEeMIlIyITh
MAJIMYKOI0 a00 K /IS IepeMillyBaHHS BUKOPUCTOBYIOTh MarHiTHY MiIIaJIKYy.

Hns koxxkHOi mpoOm OepyTh 1o 1Bi mopiii ¢iabTpary. Po30DKHICTE MiX JBOMA
napajelbHUMU BU3HAYeHHSIMH He oBHHHA nepeBuiysatu 0,02 %.

OO0uucinenHs 3arajbHOi KUCIOTHOCTI Ta (hopMa 3amucy JaHUX Yy JKypHall T K cami, IO 1
3a BU3HAYCHHS 3araJibHO1 KHCJIOTHOCTI oMiopiB (Tad:. 40).

3a aHamizy IUIOMIB IUTPYCOBUX, SPAHAMHUKA 1 CMOPOOUHU KOPUCTYIOTHCS KoedimieHToM
muMoHHOT kucnotu — 0,0064, 3a anamizy BCIX IHIIMX IUIOJOBHMX 1 ATIAHUX — KOe(IilIEHTOM
ss0myqnoi kuciotu — 0,0067, 3a anamizy suroepady — koedimienTom BuHHOT kuciot — 0,0075.

PeaxTuBu Ta odaagnanus. 01,H po34ynH igkoro HaTpito 3 TOYHO BCTAHOBICHUM THTPOM,
MPUTOTYBAaHHS LIbOTO PO3YMHY OMMCAHO MPH BUKJIAJAECHHI METOAY BU3HAUEHHS 3arajbHOro a3ory;
XIHT1IPOH; MOTEHIIIOMETP; CKIISHI mocyauHu aiametpom 80MM 1 Bucotoro 40MM; mineTku Ha 25,
50mut; OropeTka Ha 25M1.

2.5 Kopmogi Buan

Cyxy pe4yoBHHY B 3€J€HIH Maci TpaB BU3HAYAIOTh 3a BiIOMpaHHs Mpod uisi aHami3iB. 3a
JOCIIHDKEHHSI COPTIB YCiX KOPMOBMX BH[IB XiMi4HI J1aboparopii IHCTUTYTy BH3HA4YarOTh yMiCT
3arajbHOrO a30Ty Ta OuIKa (CHpOro mporeiny). BakiMBUM MOKa3HUKOM JUIsl XapaKTEPUCTUKU
COPTIB TPaB, a TAKOXK COP20, COHAWMHUKY Ta THIINX BUJIIB HA CUIIOC € BMICT CHPOT KITITKOBHHH.
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KpiM BMicTy 3arampHOTO a30Ty 1 KIIITKOBUHH, Y MPO0ax JronuHy y BETeTaTUBHIN Maci 1 B
3epHI BHU3HAYAIOTh BMICT aJKaJOiliB; Yy OVpsAKaAx yykpoeux 1 KOpMOSUx, y MOpKei W IHIIHX
KOpPEHEII0JaX — BMICT CyXOi PEYOBUHH, 3araJIbHOTO LIYKpY, & B MOPKGI KOPMOGIii, KPIM yKa3aHUX
MOKA3HUKIB, — 1 KAPOTHUHY.

VY mpoMy po3aini HaBeIEHO TAKOX OIMUC METOIB BU3HAYEHHS BMICTY CHUPOTO KHUPY U
3011 Ta cnocobu obumcieHHs Oes3azoructux ekctpaktuBHux pedoBuH (BEP). Li anamizu
BUKOHYIOTH 13 BU3HAYCHHSAM BMICTYy OlJIKa (CHpOTO MPOTEiHy) Ta CHPOi KIITKOBUHH Y pa3i, KOJIU
MOTPIOHO AT OIIHKY Pi3HUM KOPMOBHM BHJIaM a00 OJHOMY 3 HHX Yy pi3Hi (a3u PO3BUTKY 3a
BMiCTOM KOPMOBHX OouHHIB ¥ 100 KT KOpMYy.

2.5.1 MoapioHenHst mpod i BigdOupaHHs cepeaHix mpood

[Tpo6u copTtiB GaraTOpiuHUX 1 OJHOPIYHUX TPaB, 32 BUHATKOM KOPMOBUX KOPEHETIO/IB
Ta GalITaHHUX BUAIB, 1a00PATOPis MA€ OTPUMYBATH B IMOBITPSIHO-CYXOMY CTaHI.

[Tepen posMentoBaHHSIM MpPOOH MiACYIIyIOTh 3a Temrepatypu 40-50°C, micns mporo ix
MPOIYCKAIOTh OJIMH pa3 yepe3 eNeKTPUYHUIN AUCKOBUN MiIMH (THMy Excuenbciop), MOJOTKOBUN
MJIMH a00 MJIMH 3 poOOYMMH OpraHaMH y BUIVISA/1 HOXIB (TUITY Y aiiii).

[TonpiOHEHY Macy MPOCIIOIOTH KPi3h CHTO 3 pO3MIpoM OTBOPIB 1 MM. 3aJIMIIOK Ha CHTI
PO3METIOIOTh Ha TOMY K MIIMHI 1 3HOBY MPOCIIOIOTb, SKIO 3AJIMIIOK HA CHTI HE3HAYHUH, TO Horo
3MIIIYIOTH 3 MPO0OK0. 32 pO3MEIIOBaHHS MOTPIOHO CITIIKYBATH, OO0 pPEYOBHMHA HE PO3IMUIISLIIACS,
TOMY MPOCIIOIOTh Kpi3b CHTO 3 MiJJOHOM 1 KPHUIIKOIO. SIKIIO0 Ha AMCKOBOMY YH MOJOTKOBOMY
MJIMHI Ba)KKO PO3MOJIOTH TPOOY 10 HAJIE)KHOTO CTaHy, 3AJIMIIOK HA CHUTI MOXHA MPOIYCTUTH
yepe3 eleKTpoMiIMH mpornenepHoro tumy («Tepuem», «JIM3»), a moTiM npueaHata Horo ao
PO3MeJIeHOI POOH.

BereratuBHy Macy Ta 3epHO Jtonuny JUIsl BA3HAYEHHS BMICTY aJIKaJIOi/iB, a TAKOX MIpoou
IHIIMX BU[IB, AKI aHANI3YIOTh Ha BMICT KPOXMAJIO, KUPY, OlIKa CIiJl pO3MENIOBATH 0 TaKOTO
CTaHy, 11100 YaCTUHKHU PEYOBHUHU MPOXOAMUIH KPi3b CUTO 3 po3MipoM oTBOPiB 0,5 MM.

Komu npoGa Benuka, micist rpy0oro po3Meny 3 Hel BiIOMparoTh cepeaHio Mpody Macoro
50-100 r. 3a BU3HAYECHHSI BMICTY TUIBKH CHPOTO MpoTeiny OepyTh mpody Macoro 6mau3pko 30 r i
PO3MENIOITh 10 HanexHoro crany. Cepeani npobu macoro 20 T Ui BUSHAYECHHS BMICTY Oinka
3py4HO PO3MEINIOBATH Ha NpoIejepHOMY MiMHI 0e3 mpocitoBaHHA. BinOupanns npo0 s
BU3HAYEHHS BMICTY CHPOTO MPOTEIHY Ta MOPAJOK 30epiraHHs X OmMcaHo y po3AlIi «3epHOBi Ta
3epH00000B1 Buau. Kykypyn3a Ha 3epHO». 3Baykalouu Ha Te, IO CyXi mopiOHeH1 cTebna i aucTs
pOCIuH Jermii 3a moApiOHeHe (po3MeeHe) 3epHO, TO AJIs BUCYIIYBaHHS Ta BiJOMpPaHHS HABAXKOK
3a aHaJi3y Ha BMICT a30Ty (CHPOro MPOTEiHY) 0 METAIEeBOro OIOKCY KiIaayTh He 20 T peUYOBHHH,
a He OlJIbIlIe TTIOJIOBHHHU OIOKCA.

[Tpo6u KOpMOBHX KOPEHEIUIOJIB TOTYIOTh J0 aHali3y TaK caMo, SIK 1 CTOJIOBUX. YMICT
CyXOl pe4OBHMHH BU3HAYAIOTh TaK CaMO, SIK 1 B CTOJIOBUX KOPEHEIIOax.

2.5.2 Bu3HaYeHHSI BMICTYy 3arajibHOI0 a30TYy, CHPOi KJIITKOBHHH, CHPOT0 KHPY,
CHPOi 30J14, FirpOCKONMiYHOI BOJIOTH

MeToau npoBeACHHA LMX aHalli3iB MOJAHO y po3Aull «3epHOBI Ta 3epHOO0OOBI BHIIU.
Kykypymza Ha 3eprHo». KoedimieHT mepepaxyHKy 3araibHOI KUTBKOCTI a30Ty Ha OUIOK (cupuit
npotein) — 6,25. 3a BU3HAYEHHS BMICTY 30JIM y Mpo0Oax OaraTOpiuHUX 1 OZHOPIYHHUX TPaB HE
noTpiOHO 10aBaTH OyAb-IKUH pEaKTHB-IIPUCKOPIOBAY, TOMY IIIO O30JICHHS Bi0OYBAETHCS JIETKO.
Komn o30neHHA, HE IUBIAYNCH HAa 3amO0DKHI 3aXO0IH, CYHNPOBOJDKYETHCS YTBOPEHHSIM
OTLJIABJICHHS 30JIM 1 IPOXOAMTH MOBUIBHO, MPOIIEC MPUCKOPIOIOTH HACTYITHUM YHHOM. PedoBuHYy,
sIKa MICTUTb II€ HEJOTOPLUIl YACTUHKH BYTJUISL, OXOJOKYIOTh, 0OpOOISIOTH KUIBKOMA KPaIIsiMU
JUCTUIILOBAHOI BOJM. Boay BUNApoByIOTh 1 MpoXKaproBaHHS NPOAOBXKYIOTh. Komu BMicT
3arajbHOrO a30Ty 1 CUPOI KIITKOBUHM BU3HAYAIOTh Y CHPI PEYOBHHI KOPMOBHUX KOPEHEIUIOMIB,
TO KEpPYIOThCSI MOJIOKEHHSAMU, BUKJIAJICHUMHU Y po3au «OBoYeBi, OaliTaHHI BUIU Ta KapTOILID».
BusHauaroTh yMmiCT 30JM 1 KJIITKOBUHU B MOBITPSHO-CYXOMY MaTepiaji, 3aKOHCEpBOBAaHOMY Ta
PO3MEJICHOMY JIJISl aHAUTI3Y, K OMHCAHO y TOMY K PO3AiIi. SKII0 BU3HAYAIOTH YMICT 30JIM B CHUPIi
PEYOBHHI, TO B IPOKAPEHUH 1 3BAKEHUH TUTEIh MOMINIalTh 61u3bko 10 © moOpe mepeminanoro
MaTepiay, CTaBJATh y CYIIWIbHY Imady, BUMAPOBYIOTh BOJY W TOBHICTIO BHCYIIYIOTH 32
temrieparypu 100°C. O301eHHS ¥ TOAATBIINNA Xi1 aHATI3y BEAyTh 3BHYAfHIM METOIOM.
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J5is BU3HAUEHHS TIrPOCKOIIYHOI BOJOTH OepyTh HAaBaXKy Bim 2 70 2,5 T, 3BaXyIOTh Ha
aHANITHYHHX Barax.

Pi3HuIs Mixk OKpeMUMU TAPHUMU BU3HAYEHHSIMH BMICTY KJIITKOBHHU B OJHIH 1 Til caMiid
npobi copro, ogHopiuHux 1 Oaratopiunux TpaB — 0,5 %. Po3xomkeHHs 3a CHPOIO 3051010 HE
noBuHHO niepesuiyBat 0,05 %, mis creben 1 McTs oaHOpivHUX 1 6aratopiunux Tpas — 0,15 %.
3a MpoBeJICHHS aHAJII3IB Y 3¢pHI KOPMOBUX BHUJIB, a TAKOXK 32 BU3HAYCHHS TiTPOCKOIIYHOT BOJIH,
CJIIJT KepYyBaTHUCS BKa3iBKaMU, MPUHHATHMH IS 36PHOBHX 1 3¢pHOOO0OBHX BHUJIIB.

Po3xomkeHHs MiXk MapaiebHIMH TPOOaMK 32 BU3HAYEHHS BMICTY a30Ty TaK caMo, SK i
3a aHaJli3y 3epHOBHX 1 3¢pHOOOOOBHX BHIB, HE TIOBUHHO MEPEBHUILYBATH 2 %, SKIIO MPUHHATH
obuncnenuii Bigcotok azory 3a 10 (tobro 0,06 % 3a BMicTy a30Ty B IOCHiIKyBaHii mpobi
6mm3bko 3 10,03 % 3a BmicTy azoty 1,5 %).

Po3paxynku 0e3a30THCTHX eKCTPaKTUBHUX pedoBHH. BEP Bu3Hauatots apupmernyHo,
BinHIMatouM Big 100 cymy OTpUMaHHMX AaHHUX 33 CUPUM IPOTETHOM, CHPOIO KJIITKOBUHOIO, CUPOIO
30JI010 1 CUPUM KHPOM Y BIACOTKax 10 aOCOIMIOTHO cyxoi pedoBuHH. Komm y mpobax KopMoBUX
BHJIIiB J)KUP HE BU3HAUYaIOTh, TO BEP 1 %kup 004mCIo0Ts CyMapHO.

2.5.3 BuzHayeHHs BMICTY aJIKaJIOiNiB Y KOPMOBOMY JIIONMUHI
HedeoMeTpUIHUM MeToa0M (Y Moaudikanii boiiko)

AnKanoimm 0CapKyIOThb PO3YHMHOM KPEMHI€BOIB(PAMOBOI KUCIOTH, MpPU LBOMY
OTPUMYIOTH Pi3HI KOMILICKCHI CIIOYKH, SIKI YTBOPIOIOThH Y PO3UMHI CTIHKUI MyJI. [HTEHCHUBHICTB
MOMYTHIHHS PO3YHMHY MPOMNOpLiiHA CyMapHOMY BMICTy aikanoimiB. OTpuMaHW KanaMyTHHM
PO3UMH HPOIJINAIOTh 32 (DOTOENEKTPUYHOTO KOJIOPUMETPYBaHHS ab0 y KOJOpPUMETp-
He(denoMeTpi, TMOPIBHIOIOYM IHTEHCHBHICTh TIOMYTHIHHA 3 IHTEHCUBHICTIO TOMYTHIHHS
3pa3KoOBOr0 PO34YMHY, KOHLIEHTpAIlisl alKaJIoiliB y IKOMY BioMa.

Uytnusicte MeTonty — 1 MKT ankanoinis y 500 mi1 po3uuny.

IIpuroryBanHsi THTPOBAHOIO 3PA3KOBOIr0 PO3YHHY AJKAJIOIAIB. J[1s1 KOXXKHOro BUAY
JIIONHMHY TOTYIOTh OKPEMHIA 3pa3KOBHI PO3YHH 13 HACIHHS OyIb-SKOTO COPTY IaHOTO BUAY, IKUN Y
MEBHUX YMOBaxX BHPOIIYBaHHS MICTHTh IiBHUINEHY KUIBbKICTh anmkajioimiB (O0muspko 0,2 %).
3BaXylOTh Ha TEXHIYHMX Barax HaBaxky |0 T moapiOHEHOT MOBITPSHO-CYXOi PEYOBHHH,
MOMIIAIOTh Yy KOHIUHY K00y Ha 250-300 mur i3 mpuTepToro MpoOKOI0, MPHINMBaOTh 50 M
xsmopodopmy, 100 mn cipyanoro edipy i 10 ma 15 % posuuny igkoro Hartpiro. Konly
3aKOpKOBYIOTh. CyMim qo0pe CTPYUIYIOTh 1 3aJIMIIAIOTh HAa HIY JJIS BHIyYEHHS aJIKaJlOiNmiB.
[TotiM ymicT ko6 (QiABTPYIOTH Uepe3 AUTMIBHY IMJIIHAPUYHY BOPOHKY 3 MANEPOBUM IMPOCTUM
abo 06e33zosnbHUM (imbTpoM (Oina cTpiuka). Ocan Ha GUIBTPI MPOMHUBAIOTH 3—4 pa3u HEBEIUKOIO
KipKicTIO cipyaHoro edipy. Ilo6 edip He BumapoByBaBcsi, BOPOHKY i dac (iabTpamii
3aKPHUBAIOTh TOJJUHHUKOBHM CKIIOM.

JIyis BHITydeHHS aJIKaJloiiB 3 e(ipoxiopohopMOBOi BUTSHKKH 10 (UIBTPATY Y TUTHIBHY
BOpoHKY npwinBatoTh 100 Ma 1 % consiHOT KHCIOTH, peTesbHO 300BTYIOTh MPOTATOM 3-X XB. 1
Ja0Th BiAcTOSATHCS. PinvHa B AUIMIBHIN JIHII MUIMTBCS HA JBa IApU: BEPXHIH — >KOBTOTO
3a0apBIIeHHS Ta HIDKHIA — BOJIHUN PO3YUH COJITHOT KUCJIOTH, IKUM MICTUTh anmkanoian. OctanHii
Mae Oytu mpo3opuM 1 Oe30apBHUM. HwokHil map 31MBaroTh y MipHY K00y eMHicTioO 500 M.
Omnepartito BUIy4eHHs TOBTOPIOIOTH III€ JBidi, MPUJINBAIOYN KOKHOTO pa3y B AUTMIBHY BOPOHKY
no 100 mi 1 % comnstHOT KUCIIOTH 1 37MBAIOYU BUTSKKHU Y TY XK KOJIOY, MICHIA IIOTO PiBEHb PIAMHU
y k03101 10BOJATH 10 MITKH | %0-010 COJITHOIO KHUCIIOTOIO 1 100pe 300BTYIOTH.

I3 oTpMaHOro 3pa3KoBOr0 PO3UUHY OEpyTh MINMETKOIO Tpudi mo 50 MuI piguHM B XiMiuHI
crakanu emHIicTIO 200 MuI, CTaBIATH iX Ha rapsdy BOJsSHY OaHIO Ta BUTPHUMYIOTh Ha Hii /10
MOBHOT'O BUAAJIEHHS 3amnaxy egipy 1 xaopodopmy. BMICT cTakaHiB 0XOJOKYIOTh 1 10 HBOTO 10
Kparmsix fonarTh no 1 mu 10 % po3unHy KpeMHieBOIb(PPaMoBOi KUCIOTH. [IOBHOTY ocakeHHs
NepeBIpAIOTh, MNPUIMBAIOYM  OOEpPEKHO MO CTIHLI CTakaHa 2—3  Kpami  pPO3YUHY
KpEMH1€BOJIb(PaMOBOI KUCIIOTH.

JlerkuMu KpyroBUMHU pyXaMHu IMEpPEMILIyIOTh OCaJ Ha JHI CTaKaHa W 3aJMIIAIOTh Ha
18-20 ron. IlotiM HagocanoBy piAuHY (QIABTPYIOTH KPi3b MONEPETHBO MPOKAPEHUH 1 3BAKEHUM
turens ['yda 3 a30ecToBUM (QiIBTPOM, MEPEHOCATH 0ca Ha (IIBTP 3a JOMOMOTOIO TyXKEe Mayoi
KimpKocTi 1 % conmsHOi KucinoTH 1 BuCynytoTh 3a Temneparypu 100°C npotsarom 2 roa. Turemns i3
CYyXHM O0CaJIOM CTaBJSITh y My(helapHy ITd 1 CHATIOITh 32 TEMHO-YEPBOHOTO PO3KAPIOBAHHS.
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AJKanoin 3ropsie, a B TUTJI 3aJMIIAETHCS HE3rOopiia YacTWHA KPEMHIEBOIBPPAMOBOI KUCIIOTH,
siKa 3B’s13aJ1a JIKaJoij. Macy TUTJIsl 3 KpEMHIEBOIb()PAMOBOIO KUCIOTO), SIKa 3ATUIINIACK TTICIIs
3TOPSHHS, JOBOJATH A0 TIOCTIMHOI Macu; 3a3BH4Yail Maca Micis APYroro IepeBipoYHOTO
MPOXKAPIOBAHHS CHIBIAJA€ 3 MACOIO MiCJisi OCHOBHOTO MpoKaproBaHHsA. BmicT ankanoigiB y 1 miu
3pa3koBOro po3urHy (X) 0OUHCIIIOTh 33 (OPMYIIOLO:

X:axK’
8

1Ie: a — Maca MPOXKApeHOTo 3ATUIIKY KPEMHEBOIb(PPaMOBOi KHCIOTH, T;
6 — 00’ €M PO3UMHY, B3STOTO IS aHAITIZY, MIT;
K — xoedimieHT 111 00YMCIICHHS KUTBKOCTI aJIKQJIOi/iB, IO MICTHTHCS B TIEBHOMY BH/II
monuHy: koTomy — 0,1645, cuabomy (By3pkosmctomy) — 0,1744, 6imomy — 0,1777.

Ilpuxnao pospaxynky. 3a BU3HAYEHHsI BMICTY aJIKaJOi/liB y 3pa3KOBOMY PO3YMHI, SKUN
OTpUMAJIM 3 JKOBTOIO JIFONMMHY, B3sATO 50 M BUTSKKH. Maca NpoXapeHOro 3ajMILKY
KpeMHieBosb(pamoBoi kuciotu ckimagae 0,0123 r. Koedimient ans gaHOro BUAY JIIOMHHY
nopisHioe 0,1645. [lincTaBuBIIM 11l 3HAYEHHS y BUILIEHaBEIeHY (GOPMYILy, OTPUMAEMO:

v 0,01235x0 01645 _ 0,00004

40 MKT aykaoiniB y 1 MiI 3pa3KOBOTO PO3YHHY.

IloOynoBa rpanyiioBaHoi KpuBOi. Y TNpOHYMEpoBaHi MipHi KOJOM eMHicTIO 50 M
HAJIMBAIOTh 13 TOYHO TpaayHOBaHOT OFOPETKH YH MiNeTKu 1o 1, 2, 3,...10 M1 3pa3koBOro po3unHy,
mo ckimamgae 40, 80, 120, 160,...400 MKr ankamoimiB i Taky K KUTbKicTh 1 % COJSIHOI KHCIIOTH,
mo0 3arampHUi 00’eM cywmimn craHoBuB 10 M. B omHYy 3 KOJIO HaNMMBAaKOTh TIUTBKU
10 M1 1 % cosnsiHOT KHCIOTH, 0€3 3pa3KOBOI0 PO3UMHY aJIKaJIOiiB (KOHTPOJIbHUIN PO3UUH).

VYV Bci konbu pomarote nmo 1 min 10 % po3unHy KpeMmHieBOIb()pamMoBOi KHUCIOTH,
NEePEeMIIIyIOTh, BIICTOIOIOTh 20—25 XB., J0BOAATH 00°€M BOAOIO IO MITKH, 3HOBY NEPEMIIIYIOTh 1
gyepe3 15 XB. NPOAUBIAIOTECS Y (POTOCNEKTPUIHOMY KOJIOPUMETP] UM KOoJopuMmeTpi-HedeaomeTpi
3 CHHIM CBITJIO(IUIBTPOM Yy KIOBETax 3 BIJICTAHHIO MK poOoummu rpansmu 50 mm. Benmuuny
ONTUYHOI IIIIBHOCTI BIATIKOBYIOTH 3a OapabaHoM mpaBopyd. HynboBe NOJOXKEHHS CTPIIKU
rajpbBaHoOMeTpa (OTOETIEKTPOKOIOPUMETpPA TONEPEAHBO BCTAHOBIIOIOTH 32 KOHTPOJIBHUM
po3uuHoM uepe3 15-20 xB. miciis BMUKaHHS (POTOKOJIOPUMETPA B EIEKTPOMEPEKY.

[To 3akiHYeHHI BUMIPIOBaHHS ONTHUYHOI IIUILHOCTI 3pa3KOBHX PO3YUHIB OYAYyIOTh Ha
MIJTIMETPOBOMY Marepi rpaayiioBany kpuBy. Ha oci abciuc BiKIaaroTh 3HAYCHHS KOHIICHTpAITil
QJIKAJIOIJIB y 3pa3KOBMX pO3UMHAX, BUpaXeHI y MKr Ha 50 MJ po3uMHy, Ha OCI OpAMHAT —
BIJIMOBIIHI M BEJNIMYMHM ONTHUYHOI IIIJIBHOCTI. 3pa3KoBI PO3YMHU MOXKYTh 30epiratucs B
3aKpUTHX TOCYAMHAX TpuBaiuii vac 6e3 3miH. Ilepen anamizom dyeproBoi mapTii mpoO ciifg
NEPEeBIPUTH KPHUBY, BUKOPHCTOBYIOUM Ti X cami pO3UMHM. SIKIO KpHBa 3MIHWJIACh, MOTPIOHO
3HOBY BH3HAQUUTH BMICT QJIKaJOiJiB y BUXIJHOMY 3pa3KOBOMY pO3UMHI BaroBUM METOJOM i
noOyyBaTH HOBY TpalyiiOBaHy KpUBY.

PeaktuBu: edip cipuanuit; xaopodopm; 15 % pos3umn inkoro Hartpiro (15 r NaOH
PO3YUHSIOTH Y 85 MJI HMIOWMHO KHIT STYEHOT Ta OXOJIOKEHO1 AMCTHILOBaHOI BoaM); 1 % comsHa
kucnora; 10 % xpemHieBodbppamoBa kucinora: 10 T peakTuBy po3uuHAIOTH y 90 M
JUCTUJILOBAHOI BOAM U (QUIBTPYIOTH Kpi3b MOJBIMHUN 0€330JbHUN (QUIBTP; TUTPOBAHUMN
3pa3KOBHIA PO3UMH AJIKAJIOiIiB.

O0nagnaHHsA: (QOTOENEKTPUYHUN KOJOPHUMETp abo KOJOpHMeTp-HedemoMeTp; OaHs
€JIEKTPUYHA BOJSHA; BOPOHKH AUMMibHI muiaiHapuyni Ha 100, 200, 500 Mi1; BOPOHKH JiaMeTpom
50-70 wmm; xonba bynzena wHa 500 Mi; komOM KOHIYHI 3 NPUTEPTHMHM KOPKaMH Ha
100, 250, 300 mi; GropeTku Ha 25-50 mut; mineTka rpaayioBana Ha 10 M, minmeTKW 3BUYaiiHI Ha
1, 10, 25 1 50 mi; konbu mipHi Ha 50 1 500 Mi; cTakanu Ximivuai Ha 200 MIT; TUIIHAPYA MIpHI Ha
10 1 100 mu1; CKIIO TOIMHHUKOBE.

IpuroryBanns a3dectoBux ¢inbrpiB. bepyts azbect mns turnis ['yua, kiagyts y
CTaKaH, 3aJMBAIOTh BOJIOI0 1 CKajlaMydyloTb. Boay pasom 13 ApiOHMMHM YacTHUHKaMH a3zdecty
3MHMBAIOTh y JApPYruil crtakaH. YacTUHKM BeJMKiI ¥ cepenHi 3a JOBKMHOIO BOJIOKOH a30ecTy, II0
OCIJIM Ha JHO TMEPIIOro CTaKaHa, NepeHOCATh CKIISTHOIO MaJN4Koio Ha AHO TUuris ['yda. [lotim
TUTEb BCTAaBISIIOTH y KOPOK KouOu byH3eHa, croimydeHy 3 BOJOCTPYMEHEBHM HAcOCOM 1 3a
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CTabKOTO PO3PIHKEHHS TPWIMBAIOTH CYCIEH31I0 JpiOHOTO a3becTy. 3arajbHa TOBIIUHA
azbecTtoBoro ¢inbTpa 01au3bK0 1 cM.

Xix anauizy. 1 T MOBITPAHO-CYXOi PEUOBMHH HACIHHS 200 3€JI€HOI MacH JIIONHMHY KIaayTh
710 KOHIYHOi KoyOu emHicTIO 100 M 3 mpuTepTO0 MPOOKOI0, MPUIMBAIOTE 5 M XJopodopmy,
10 mu cipuanoro edipy i 1 ma 15 % po3uuny inkoro Hatpiro. CyMimn nepioguyHO i 00epekHO
300BTYIOTh MPOTSATOM TOAMHU ¥ 3aJMIIalOTh Ha HI4 (He MeHmie 16 roa.) Ans BUIyYeHHS
ankanoimiB. [ToTiM 300BTYIOTE 1 QUIBTPYIOTH Kpi3b 0€3301bHUHN GUIBTp (Oia cTpiUKa) y AUTHIBHY
ITHIpHIHY BOpoHKY eMHicTIO 100—200 M. KonOy i 3anumok Ha (igbTpi MPOMUBAIOTH 4 pa3u
HEBEJIMKUMHU TopiisMu  cipuaHoro edipy. Ilim dwac ¢inpTparii BOpPOHKY HaKpUBAIOTh
TOJUHHUKOBHM CKJIOM IS 3amo0iranHs Brpat edipy. Jo orpumanoro ¢imeTpary 10 AUTHIBHOI
BOPOHKH MPHUIMBAIOTH 25 Mi1 1 % CONSTHOT KUCIIOTH, PETENbHO 300BTYIOTH MPOTATOM 3 XB., JaIOTh
BIJICTOSTUCA. AJIKaJOifu MEpexXoAiaTh Yy PO3YMH KHUCJIOTH, YTBOPIOIOYH COJITHOKUCIY CLIIb,
po30py 0e30apBHY PiIMHY, Ky 37MBAIOTh y K00y uu ctakad. OQHOYACHO MOJKHA TPAIOBATH 3
10-12 niiikamu, T06TO 3 5—6 pobamu.

[Tinetkoro O6epyTh 10 M1 aaKamoiTHOTO PO3UYMHY B MipHY KOJOYy Ha 50 MJI i IpUIIMBAIOTh
Ty 1 ma 10 % xpemHieBosb)pamMoBOi KHUCIOTH, NMEPEMILIYIOTh, 3aiulIaioTh Ha 20-25 XB., a
MOTIM JOBOJATH BOJOK 10 MITKH. K00y 3aKOpKOBYIOTh, 0Ope MEepeMilllyioTh YMICT, IIAaBHO
nepekuparoun il (mo 20 pasziB) IS piBHOMIPHOTO po3moniieHHs ocamxy. Yepes 15 xB.
MPUCTYNAIOTH 10 HedemomeTpyBanHs. [lapanenbHO BUKOHYIOTh KOHTPOJIbHE BU3HAUEHHSI, TIJIBKU
3aMiCTh anKanoinHoro po3unHy 6epyth 10 mu 1 % comnstHoi kucnotH. Llei po3unH CIyXUTh AMs
BCTaHOBJICHHS HYJIS TIPUJIATY.

Kopucryrounch nmokazHukamu (HOTOEIEKTPOKOIOPUMETPA, 3HAXOIATh 3a IpaayloBaHOIO
KPHUBOIO KOHLIEHTPAIII0 AJIKAJIOiiB Y JOCIIKYBAaHOMY PO34MHI, MICJIA 4YOr0 O0YHUCIIOITh YMICT
ix y 100 r pocnuHHOI CyX01 pe4oBHHU 32 (HOPMYJIIOL0:

Cx Bx100x100 CxB

axbx €00 -y %1000000 axbx €00—y X100
ne: C — BMICT aJKaJIOiNiB y BHUTSDKII, B3ATIN A aHaNi3y (3HAXOIATh 3a TPaayHOBaHOIO
KPHUBOIO Ta ONTUYHOIO IIUIBHICTIO), MKT;
B — 3aranpHuit 00’ €M anKaoiqHOT BUTSKKHU, MIT;
@ — HaBaXKa, T;
b — 06’em ankanoimHOI BUTSKKH, B3SITOT JJIS1 aHAITIZY, MIT,
¥ — BMICT TIrpOCKOIIIYHOT BOJIM B aHaJIi30BaHil pedoBHHi, %0;
1000000 — mepeBeneHHs y TpaMHu.
Po3xomkeHHs MiX NapalelbHUMU BU3HAUEHHSIMHM HE IOBHHHO TepeBHIlyBatd 5 %
BiTHOCHHX.
Ilpuxnao pospaxyuxy. HAns mocinimkeHHS B3STO 1 T' MOAPIOHEHOTO MOBITPSHO-CYXOTO
3epHa JIIOMHHY KOBTOTO. 3arajJbHuil 00’€M ankanoigHol BUTSHKKH 25 mut. J{ns anamizy B3sto 10
MJI  QIKaloigHOi BUTKKK. ONTHYHA WIUIBHICTH JOCIHIIKYBaHOTO PO3YMHY BHMIpsiHA Ha
(OTOKOJIOPUMETPI 3 CHHIM CBITJIOQUIBTPOM 1 TOBIIMHOIO IIApy PIAUHU B KioBeTi 50 MM ckiajiae
0,15, mo Bignosigae 120 MKr amkanoimiB (3a rpaayioBaHOI0 KpHBOIO). BMicT rirpockomniynoi
Bonu y pocnimpkyBaHid pedoBuHi 10 %. IlincraBnsioun OTpuMaHi JaHi B HaBEJEHY BHIIE
bopMyITy, OTPUMAEMO:

% anxanoioie =

% anxanoioie = 120x25 S =0,0333.
1x10x €00 —10 %100

3anucu BenyTh y hopmi (Tada. 49).
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2.5.4 MeToauka BU3HAYEHHsI IEPeTPABHOCTI KOPMiB

[Tpo6u 3ereHoi Macu KOPMOBHUX BHUJIB BiAOUPAIOTh 1 TOTYIOTh TaK caMo, 5K 1 JIJIS 1HIIAX
BHJIIB aHAJII31B, BIAMOBIIHO A0 3arajibHOI YaCTHHUA METOIUKH.

O0nagHanHsA: 1a00paTOPHUI MIIUH, IKUH 3a0e3Meuye po3MetOBaHHs MPod 10 YaCTHHOK
po3MipoM 10 1 MM; Barum aHaliTH4HI; TepMoCTaT 3 Temmeparypor HarpiBy 40-50°C; mada
CYIIMJIbHA JJa00paTOpHa; MpUIal «IITYYHUH pyOeuby.

PeakTuBu: nerncun mennunuil; nexkropoctuaun (ITKC 90-100 ox.); nuMoHHA KuciaoTa
(C¢HgO7xH,0); nBo3amimienunii hpocOpHOKHCITUI HATPii O€3BOIHMIA;, COISTHA KHCIIOTA.

IIpuroTryBaHHsl peakTHUBIB: a) nencuUHOBUl po34uH — 2 T TIENICUHY PO3YMHSIIOTH y 1 71
0,1 H HCI, 06’em pozuuny — 3,5 11; 0) yumpammno-6ygepnuit posuun 3,5 1: TMMOHHOI KUCIIOTH —
39,154 r, Hatpiro 1BO3aMimieHoro 6e3BoaHoro — 23,1245 r, nekrodocTuanny — 5 T.

[Ticnsa po3MentoBaHHs MPOOH JOJATKOBO BUCYIIYIOTH 4 TOM. 10 a0COIIOTHO CyXOTrO CTaHy
3a remneparypu 100-105°C.

Xin ananizy. HaBaxxky 500 mr Oepyts 3 tounicTio 10 0,001 r y momepenHpo 3Ba)eHi
TOpOMHKM 3 mojiamifiHoi TKaHMHU. Bcporo no mpunany kmanyte 23 mpoOu y TpUKpaTHIN
MOBTOPHOCTI.

TopOunku 3 mnpobaMy HaBIIYIOTh HAa INTAaTUBH. Y BaHHY MpUiIaly 3ajluBalOTh
METICUHOBUI pO34MH, migirpituii 10 45°C. BCTaHOBIIOIOTH IITATUBY 3 TOPOMHKAMU i 3aKPUBAIOTh
KPHILKY.

«ltyynuii pyOemp» BCTAaHOBIIOIOTh HAa 4 TOA. y TepMocTaT 3 Temneparyporo 45°C.
[TonepeHBO MOTPIOHO 0OOB’A3KOBO TIEPEBIPUTH, UM MPAIIOE IBUTYH HA KPHIIIII MPHUIAAY 1 UM BCI
mraHru roinatorecs. Ilicnsg 24 roxa. «mepeTpaBleHHs» MPHIAJ BUHMAIOTh 13 TEPMOCTATy,
3HIMAIOTh KPHIIKY, IITAaHTHW 3 TOPOMHKAMW BHHWMAIOTh 13 BAaHHU W BHJIMBAIOTH TENCUHOBUN
po3uuH. BaHHy npoMMBaIOTh BOJIOI0, 3aJMBAIOTh IMTPAaTHO-OydepHuM po3unmHOM (3,5 1) 3a
temnepatypu 45°C 1 BCTaHOBIIOIOTh HITAHTU 3 TOpOMHKaMu. TOpOMHKM micis mepioi cramiil
NEpeTpaBICHHS HE MPOMHUBAIOTh BOJOI0. Takum umHOM, pH OydepHoro posumny Oyne
nopiBHioBatH 3,5. BaHHY 3HOBY 3aKpHBalOTh KPHUIIKOO, T€PMETU3YIOThH IJIACTHYHOIO 3aMa3Ko0 1
CTaBJIATh y TepMOcCTaT Ha 48 ros.

[licns uporo mnpuian BUMMaIOTh 13 TepMocTaTa, 3HIMAIOTh KPUIIKY, TOPOUHKH
MIPOMHUBAIOTH MiJ] CTPYMEHEM AUCTUIbOBaHOI BoM. LlITanru 3 mpoGamu 3aMMIIAOTh AJIsl CTIKAHHS
Boau. [loriM TOpOMHKM 3 mpobdaMM BUCYLIYIOTh Y CYUIMIBHIA I1adi mpotsrom 8 roa. 3a
temneparypu 105°C, 0X0n01KyIOTh 1 3BaXKYIOTb.

[TeperpaBHicTh KOpMiB (%) pO3paxoBYIOTH 3a (GOPMYIIOFO:

maca Hagax)cku opymmo * maca 3anuwxy opymmo x 100

Hasaxcxka (Hemmo)

OCKUTbKM aKTUBHICTh NEKTO(POCTUAMHY [0 HIKYa BiJl aKTUBHOCTI HPUPOTHOTO
IUTYHKOBOTO COKY, TO JUISI HU3KM BHJIB KOPMOBUX DOCIMH JOCHITHUM IIJIIXOM HimiOpaHi
koedinienTn nepepaxyHky (K):

— JI7Is1 KaITyCTH KOPMOBO1, KOHIOIITMHM 017101, ecrapIiery, coi, kaHapHuky — 1,1,

— KOHIOIIMHHU PO’KEBOI Ta YEPBOHOI, pillaKy, TOHKOHOTY — 1,2;

— JIIOTIEPHH, TOPOIIKY 03UMOTO Ta SPOT0, TOPOXY, CYAAHCHKOI TpaBu — 1,3;
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— rpsctami 36ipHOi — 1,6;

— tumoiiBku — daza Buxoay B TpyoOky — 1,7, miznimii ¢asu — 2,2;

— cTokoJiocy 6e3zocroro — 1,8.

Kinuesa popmyna po3paxyHKy nepeTpaBHOCTI KOpMy, % Ha CyXy pe4OBHUHY:

Maca Hagadxcku opymmo X maca 3aauwky opymmo % 100

Hagaxcka (nemmo) * K

Yacruna 3. MeToauku ejieKTpogope3y 3anacHUX OijIKiB

3.1 Meroauka ejieKTpo(opeTUYHOI0 PO3AiJIEHHSI TOP/EiHIB AYMEHI0
(Hordeum vulgare L.)

['opneinamMu  Ha3MBalOTh CHHUPTOPO3UMHHY (pakiil0 3alMacHUX OUIKIB  SYMEHIO.
BcraHoBieHO, 1m0 CHHTE3 TOpACIHIB KOHTPOJIOIOTH 7 TEHIB, SKI JIOKaJi30BaHI Ha KOPOTKOMY
eyl 5-o1 XpOMOCOMH Ta YCIaJKOBYIOTBCS 3UeIUIEHO. AHali3 CKIIaay TOpJeiHiB 3aCHOBaHUI Ha
BH3HAUYCHHI TPOJAYKTIB aJeJIbHUX BapiaHTIB IUX I'eHIB, SIKI Ha eJEKTpodoperpamMax BUTIIAIAIOTh
SK cepil OyokiB abo HaOopiB OijokiB. Ha OCHOBI Takoro po3moaily pO3pi3HSIOTh 4 TpyNnH
ropaeinis: A, B, C, D. T'opaeiau A, WIMOBIpHO, HE HaJISKATh IO MPOJAMIHIB Ta HE BXOISATH 0
ckiany OinkoBux rpanyn. ['opaeinun B (ren Hor 2) i C (rern HoOr 1) mictarh 3Ha4HY KUTBKICTh
OKpeMHX OUIKiB, 5IKi CTaHOBJATH 95 % 3aranpHOro BMicTy ropaeiniB. ['opaeinu D (ren Hor 3)
MpecTaBieHl OfHiel ¢pakiiero, mo ckiagae 2—4 %. Yci rpynu ropaeiHiB MarTh pPi3HY
eJIEKTPOPOPETHUHY PYXJIUBICTh — HAUOUIBII PYXJIMBOIO € Tpymna D, HaliMeHmn — A.

Aneni KOXHOTO JIOKYCY MOXYTh OyTHM TO3HaueHi JjiTepamu abo mmdpamu; abo ix
KOMOiHaIli€10, 0 Ja€ 3MOTY CTBOPHTH TC€HETUYHY (OPMYITY COPTY.

CyTb MeTOay: PO3IJICHHS 3alacHuX OLIKIB TOpACiHIB 3a JOMOMOIO0 eJIeKTpodope3y B
NoJIiaKpUIaMiTHOMY Tefi 3 Oy(epHOI0 CUCTEMOIO Ha OCHOBI MypAIIMHOI KHCJIOTH Ta JOAaBaHHSIM
JICHATYPYIOYOr0 areHTa HeBUCOKOI KOHIIEHTpAIIii.

PeakTuBu Ta 001aiHaHHS

Ierunun-HCl;  akpunamin;  N,N’-metunenOicakpuiamin; Ce4OBHHA; TPHUXJIOPOLITOBA
kucnora (TXY); TEME]] (Terpamerunenaiamin); cemuBoanuii cynbdar 3amiza (FeSO4x7 H,0);
amonito mepcyibdar (IICA); Bind-Silane (Methacryloxypropyltrimethoxysilane); ackopbiHoBa
KHCJIOTa; KPHKaHa OITOBAa KUCJIOTA; MypalliHa KUCIOTa; OyTaHOM,; €THIOBUN CHPT; mipoHiH G;
kymaci cuHii R-250; ameron; wmikponentpudyxui npoOGipku 0,5 MjI; HAaKOHEYHMKH Ha
aBromatnyHi go3atopu 100-1000 mki, 20-200 MKII; aBTOMAaTHYHI J03aTOPH 3MIHHOTO 00’€My
100-1000 mxu, 20-200 mxi; crynka AOixa; BOpTekc; eHTpudyra; TepMoOIOK; MINaTelb Ta
JIOTOK Il 3Ba)KyBAaHHS PEAKTHBIB; BarW aHANITHU4YHI; MIpHI IIIIHAPH PI3HUX 00’€MiB; MipHi
CTaKaHU; CKJIHI TJIACTHHU JuId reneBux kaceT (20 X 20 cm) — cneiicepHi Ta KOPOTKi; crieiicepu
TOBIIMHOIO | MM; JyHKOyTBOprOBaui (rpeOiHku): omuH Ha 28, apyruii Ha 29 IyHOK;
eJIEKTpOQOpEeTHUHA KaMepa; JHKEPEeIo CTPyMy; MarHiTHa MilllajKa 3 MiJIrPIBOM; IUIACTUKOBUI
KOHTEIHEep 3 KPHUILKOIO /Ui (hapOyBaHHS reiB; GinbTpyBaIbHUI Marip; T'yMOB1 pYKaBHUUKH.

IIpuroryBanHsi po34uHiB.

g mpuroryBanHs 50 M ekcTpakiiiiHoro 6ydepy norpioHo:

CEYOBHHA 16,516 T;
nipoHin G 5 wmr;
JMCTHUIIBOBAHOIO BOJIOIO IOBECTH 00’ eM 110 50 mul.

PoGouwnit pozunn Bind-Silan:

Bind-Silan A 100 500 MKkt
etwiioBuit ciupt (95 %) 100 mut;
KpH>)KaHa OLITOBA KHCIIOTa 10 M.
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Jlo ckJay CTOKOBOTO po34MHY MSS BXOJHTH:

aKpuamiz 60,08 1;
N,N’-MeTuneno6icakpumamia 32T,
posuun FeSO, (44 mr/100 ma HyO) 9,1m;
acKopOiHOBa KUCJIOTA 490 wmr;
IUCTWILOBaHA BOAa 110 200 M.
Jo ckitagy cTokoBoro po3urny SGB BxoauTs:

rictuana-HCI 1,2r;
KpH>KaHa OITOBa KUCJIOTa 1,6 mu;
JUCTHJILOBAHA BOJA 110 50 muI.

I'otoBi crokoBi po3unan MSS Ta SGB 306epiratots 3a Temmepatypu 4°C.
Jns mpurorysanast 100 M1 po3AISIFOYOT0 TeNi0 TOTPIOHO 00’ €THATH TaKi PO3YMHM:

MSS 22 Mi;

4,44 M cevoBuHA 67,5 M,

KpWKaHa OITOBa KUCIIOTa 6 M

IUCTWILOBaHA BOAA 4,5 ma.

Jlyis mpuroTyBaHHS 25 MJT KOHIICHTPYIOUYOTO T'eJII0 MOTPiOHO 3’ €HATH TaKi PO3YMHH:

SGB 4,25 mur;

MSS 3,95 mi;

4,44 M ceyoBrHa 16,8 M.

Jliis mpurotyBaHHs po3unHy MSS 3BaxkyroTh akpriamin, N,N’-merunenOicakpuiamis ta
acKOpOIHOBY KMCJIOTY, NMOMIIIAIOTh Yy MIPHHMH CTakaH 1 JOBOASATH JUCTUIBOBAHOK BOOIO JI0
MiTkr 170 mi. Po3uunstoTs Ha BOAsHIN OaHi a0 Ha MarHiTHIA Mimanmi 3 migirpiBom. I[licis
po3unMHEeHHs goAarTh po3unH FESO4x7 H,0 1 moBoasaTs 10 200 M.

Pozunn FeSO,x7 H,O roryiorh wmetomom poszuuHenHs 44 wr FeSO,x7H,O B
100 M1 TUCTHITBOBaHOT BOJM 1 30epiraroTh 3a Temmnepatypu 4°C.

s mpurotryBanHs po3urHy SGB 3Baxkyrore rictuaud-HCI, nomimaroots y wmipHuii
CTaKaH i JOBOJSATH NUCTHIHOBAHOO BOOKO /10 MiTKH 40 Mil. PO3unHSIOTH Ha BOJsHIM OaHi ab0 Ha
Mar”iTHii Mimainii 3 migirpiBom. Ilicias po3drHEHHs JOJA0Th KPHIKAHY OITOBY KHCIOTY i
JIOBOJIATH 00’ eM 10 50 MiL.

st mpurotyBaHHsl CTOKOBOTO po3uuny 4,44 M ceuoBHHHM 3BaXYIOTh 266,7 ' CEHOBUHU U
PO3YMHSAIOTH y | JT TUCTHIILOBAHOI BOAM Ha BOJSAHIN OaHi a00 HAa MarHiTHINA MiIIamIi 3 TiAIrPiBOM.
CroxoBuii po3unH 30epiratoTh 3a KIMHATHOT TeMIIEPaTypH.

Jlns mpurotyBaHHS eJI€KTPOAHOro Oydepy noTpioHO:

O0ydep myst BepXxHbOi Kamepu (+):

MypalinHa KUCJIOTa 1,66 mu;

JMCTUIIbOBaHA BOJIA no 1 n
Oydep a1 HUKHBOT KamepH (—):

MypalinHa KUCJIOTa 3,33 mi;

JUCTHIILOBaHA BOJA Joln
Po3unn mis hapOyBanns Ta dikcarrii OinKiB:

Kymaci R 300 wmr;

KpH>KaHa OLTOBA KUCJIOTa 60 mur;

100 % TXY 120 1;

JUCTUIIbOBaHA BOJA go 1 n

Xix ananizy

1. ITinroroBKa 3pa3KiB Ta ekcTpakuia Oijaka

BinOupators 50 3epeH AOCHIIKYBAaHOTO COPTY Ta 7 3€pHIBOK 4-X CTaHIAPTHUX COPTIB.
Crangapthi coptu — coptu 13 100 % 4MCTOTOIO Ta BIIOMUMHU €JIEKTPOPOPETUYHUMH CIEKTPAMHU.
Koxxny 3epHUHY NOpiOHIOIOTH 32 JOMOMOTOI0 CTYNKA AOiXa Ta MOMIIAIOTh B OKpeMy MpoOipKy
0o6’emom 0,5 mut. [/lo moppibHeHOTO Marepiany B KOKHY MpoOipky monaiots mo 320 mxa 70 %
PO3YHHY €THIIOBOTO CIHPTY, MepeMinnytoTh Ha BopTekci 10-20 ¢ Ta iHKyOyIOTh pOTSIroMm 4 TOI.
3a remmnepartypu +45°C.
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[Ticst Toro, ik OUTKM TIEPEHIIITN B CIIUPT, iX 3HOBY PETEIHHO MEPEMINTyIOTh Ha BOPTEKCI
ta ueHTpudyrytots npu 2000 06/xB. mpoTsirom 5 xB. [loTim Bigbupatots 90 MKJI cynepHaTaHTy B
YHUCTI MPOOIPKH i BUCYIIYIOTH Y TepMoOJIo1i 3a TeMmeparypu +60°C.

Jlo BucymeHoro 3pa3ka noaarTb 1no 50 MK ekcTpakuiiiHoro Oydepy i BUTPUMYIOTH
MiHIMYM 2 TOJ. 32 KIMHATHOI TeMITepaTypH.

2. IIpuroTyBaHHs Ta 3aJIUBKA IeJI10

[lepen Tum, sik 3i0paTH TeleBi KaceTH, CKIISHI TUTACTUHH 3HEXKHUPIOIOTH criupToM. [licis
4oro creicepHi miactTuau 00poossatots 50 Mk Bind-Silan ta miacymytors npotsarom 20—30 xB.
3a KIMHaTHOI Temrmieparypu. [loTiM 30HMparoTh KaceTw Ui TeI0, SIK 3a3Ha4yeHO B IHCTPYKIIT
BHPOOHUKA.

['oToBMIT pO3AUIAIOUNI T€Th BUKOPUCTOBYIOTH Il (hopMyBaHHs TpoOKH. st 11boro 110
30 ma remro gomaroTh Katanizaropu nomiMepuszanii: 150 mxin 10 % pozunny IICA Ta 15 mkn
pozunny TEME]J], obepexHO mepeMillyioTh 1 3aJMBalOTh B 310paHi KaceTH IIapoM 7 MM.
[Tonimepuzanis TpuBae 5—10 xB.

Jly1g 3amIOBHEHHS OJ/IHI€1 KaCeTH BHUKOPUCTOBYIOTH 35 MJI PO3JLISIOYOIO Tellto, 10 SKOTO
nonaroTh Katamizatopu: 150 mxn 10 % posunny nepcynasdaty amoniro 1 20 mxn TEME]],
00epeKHO MEPEeMIlIyIOTh. 3allOBHIOIOTh KaceTy TejeM, 3aJIMIIaloy 3—5 ¢M Bi BEPXHBOTO Kparo
CKJISIHUX TUIACTHH JUISI KOHLIEHTPYIOUOTO TeNo. 3BEpXy Ha PO3AUISIOUMN Tellb HAIIapOBYIOTh
500 Mk OyTaHoJy /il BUpiBHIOBaHHS redro. [lomimepusaiist TpuBae 15 xB., micist 90oro OyTaHO
37UBAIOTh TA PETENFHO MPOMHBAIOTH AUCTHIIHOBAHOIO BOJO0. 32 JOMOMOTOI0 (PiIbTPYBaIHLHOTO
narnepy Mo30yBalOThCsl 3aIMIIKIB BOJIOTH 3 BHYTPILMIHIX MOBEPXOHb CKJSIHUX IUIACTHH Ta 3
MIOBEPXHI TeI0.

[ToTiM KaceTH MOBHICTIO 3alTOBHIOIOTH PO3UYMHOM KOHIIEHTpYro4oro remo. Jlo 25 mi reiro
nonaroTs 200 Mk 10 % po3uuny I[ICA 1 20 mxit TEME/L, o0epexHO nepeMilytoTs 1 3a11Bal0Th
B TeJeBl KaceTH. Y 3allOBHEHI KaceTH BiJpa3y BCTaBIIAIOTH JIyHKOyTBOproBadui. ITomimepusaris
TpPHUBAE MPOTAroM 15 XB.

3. IlinroroBka ejiekTPoopeTHYHOI KAMEPH TAa BHECEHHH 3pa3KiB

Jlo BepxHBOI Kamepu NpUIaay Uisl eIeKTpodope3y NPUETHYIOTh KAaceTH 3 TelleM 3a
JIOTIOMOTO0 3aTHCcKauiB. OOepeKHO BUHMAIOTh JIyHKOYTBOPIOBAY, BUIANSIOTH 3aJMIIKUA BOJIOTH
3a JONOMOror (iIbTPYBAJIBHOTO Mamnepy i BHOCSATh €KCTPAKT IOCHIPKYBAaHUX 3pa3KiB y Tellb.
O0’eM eKCTpakTy 3aJIe)KUTh BiJl OOJaJHAHHS, SKE BUKOPHUCTOBYIOThH, 3a3BHYail JJIS KOXKHOI
TeJIeBOi TOPI’KKH BUKOPUCTOBYIOTh 20 MKJI €KCTPakTy. 3a JOIOMOTIOI0 aBTOMAaTUYHOTO J103aTopa
00epeXHO HAIIApOBYIOTh BEpXHIN enexkTpoanHuil Oydep y myHku. HanmmuBaroTe y BepxHIO Ta
HIDKHIO KaMepu eNeKTpOIHUM Oydep, HaKpUBAIOTh 3alOODKHOI0 KPHIIKOI Ta IiJKII0YAIOTh
€JIEKTPOAU 10 OJIOKY JKMBJICHHS TaKUM YHMHOM, 100 BEpXHIH €JEeKTPOJ] BUKOHYBAB (YHKIIIIO
KaToJly, a HI)KHIN — aHOZYy.

4. Pe:kum esnektpodopesy

[Mapamerpu enekrpodopesy: I = 15 MA — 30 xB. — 10 Buxoay mipoHiny G i3 JIyHOK,
I = 30 MA — mepemimenns miponiny G B pozminstounii renb, | = 90 MA — 10 3aKkiHYEHHS
esniektpodopesy. s BU3HAUYEHHS ONTHUMAIBHOIO 4acy eJIeKTpopope3y BUKOPUCTOBYIOThH
eNIeKTPO(OPETUYHY PYXJIMBICTh OapBHUKA, SIKUI IepeOyBae B €KCTPAKTi: yac, 3a sikui niponin G
BHHIE 3 TeN0, PIKCYEThCS Ta WOTO 3HAYCHHS TOABOIOETHCA. [licis 3akiHUEHHS eneKTpodopesy
BIJIKJTFOUAIOTh OJIOK J>KMBJICHHS, 3HIMAIOTh 3aNOODKHY KpPHWIIKY 1 3JIMBAIOTh BEPXHIM 1 HIDKHIN
eJIeKTpOoIHI OyhepH.

5. ®apOyBanns Ta Qikcaiis 6iKiB

@apOyBanHs Ta (Qikcariro OUIKIB NPOBOIATH OJHOYACHO. [lJIsi mBbOTO KaceTw 3 reyiem
po30uparoTh, a IJIACTUHY 3 TelleM OIyCKAITh B IUIACTUKOBHHA KOHTEHWHEp, SKUH MICTHUTh
1 1 po3unHy ¢papOu, 3aKpUBaIOTh KOHTEHHEP KPUIIKOIO i 3anumaroTh Ha 8 rox. Ilicns ¢ikcamii ta
(bapOyBaHHs CKIISIHY IUIACTHUHY 3 TeJeM BiIMUBAIOTH IIiJ] MPOTOYHOI BOJOIO, MiJCYIIYIOTh 3a
KIMHATHOT TeMIepaTypH, IO3HAYalOTh CTAHAAPTHI COPTH Ta JOKYMEHTYIOTb 3 JIOIIOMOTOKO
CHCTEMH, 1110 CKJIAJA€THCS 3 TPAHCUIIOMIHATOPY BHIMMOIO CBITJIA Ta BIJEOCUCTEMU 3 LIU(PPOBOIO
KaMepoIo Ta aHaJi3yIOTh.
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6. OnpanBaHHs JaHUX

VY reHeTMYHO YMCTOr0 COpPTY SUMEHIO, SIK MPaBUJIO, BCl 3epHa BHOIPKU JAIOTh OJMH,
XapaKkTepHHU AJIsi TAHOTO COPTY, THUM CHEKTpiB ropaeiniB. HasBHICTH 3epeH 3 1HIIMMHU TUIIAMU
CHEKTPIB CBIAYUTH MPO HOro 3a0pyIHEHICTD.

OTtpuMaHi Ha reyieBii IACTUHI eNeKTPO(HOPETUYHI CIIEKTPH FOPAETHIB KOXKHOI 3€pHUHH,
110 aHATI3YETHCS, MOPIBHIOIOTH 3 €TAIOHHUMHU CIIEKTPAMHU BiJIMIOBIHOTO CTAHIAPTHOTO COPTY.

CoproBy unctoTy (Y) COPTY BUPaKAIOTh y BiICOTKaX i 00YMCIIOITH 32 (POPMYIIO0:

E %100

K
E — KUTBKICTD 1IEHTUYHUX €JIeKTPO(OPETUIHUX CIIEKTPIB, IIIT.;
K — kipKicTh IpOaHaIi30BaHUX 3€PHIBOK, IIIT.
3a HasBHOCTI B 3pa3Ky KUIBKOX €JEKTPO(GOPETHYHHUX CIICKTPIB MiAPaXyHOK 32 KOKHHUM
BEIYTh 32 IICHTUYHICTIO OJJTHOPIAHUX THITIB CIIEKTPIB Ta BUPAKAIOTH Y BIJICOTKAX BMICT KOXKHOTO.

q= , Ie:

Buxopucrana jiteparypa

1. CozunoB A. A. Ilomumopdusm OenKOB M €ro 3HaYCHHE B I'€HETHKE U CeleKUuu /
A. A. CozunoB — M.: Hayka, 1985. — C. 134-152.

2. TlomopueB A. A. Mcnonp3oBaHue 31EKTPO(POPETUYECKOTO aHATU3a 3alacHBIX OENKOB
3epHa B JIAOOPAaTOPHOM KOHTpoOJie COPTOBbIX KauecTB ceMsH / A. A. [lomopues, E. B. Jlsnuna //
Bectauk cemenoBoactea B CHI'. — 2000. — Ne 4. — C. 20-24.

3. Brzezinski W. Improved PAGE procedure for identification of wheat, triticale, barley
and oat cultivars / W. Brzezinski, P. Mendelewski // [XIIl EUCARPIA Congr. (Febr. 28, 1989).
Gottingen: Vortrage fur Pflanzenzuchtung]. — 1989. — P. 15.

4. Brzezinski W. Polyacrylamide gel electrophoresis of wheat gliadins: the use of moving
boundary for improved resolution. / W. Brzezinski, W.M.J. Van Gelder, P. Mendelewski,
P. Kolster // Euphytica. — 1989. — Ne40. — P. 207-212.

3.2 MeToauka eJeKTPpO(OPEeTHIHOI0 PO3AIJICHHS IeJIIAHTHHIB COHSALIHUKY
(Helianthus annuus L.)

KomnoHeHTH 3amacHUX OUIKIB HACIHHS COHSIIHUKY (TeiaHTHHIHM) KOHTPOJIOIOTHCS SIK
MiHiMyM mrictema sokycamu: HELL, HEL2, HEL3, HEL4, HELS5, HEL6. 'ean HELI1 i HELG6
MpeCTaBIeHI OMHUM (FOMO3WTOTa) ab0 IBOMa ajnensMu (reTepo3urora). ['eHu, mo KOAYIOTh
CUHTE3 3amacHUX OUIKIB, 310paHi B KJIacTepW Yy BHIJISAI OJHOTO KOMIIOHEHTa a0o0 y BHUTJISAII
enuHoi rpynu (010Ky). Brnok enexTpodopeTHUHUX KOMIOHEHTIB € ()EHOTHUIIOBUM MapKepoM
BIJIMOBIJIHOTO JIOKYCY Ha piBHI OIIKOBUX MOJIEKYJ. AJielli MaiTh Pi3HY PYXJIUBICTH 1
IHTCHCHBHICTD, IO JO3BOJISIE 1ICHTU(IKYBATH Pi3HI cepil ajelbHUX BapiaHTIB MO KOXHOMY
KJIacTepy, ACHTU(IKYBATH TOMO3UTOTH 1O KOXXHOMY ayiento (O3HaKka caMo3amiIbHUX JIiHiH),
reTepo3uroTu (03Haka TriOpUIHOCTI). AJeNi KOKHOTO JIOKYCYy pO3TallOBaHi 3a 3pOCTaHHSAM
PYXJIMBOCTI 1 3MEHIIIEHHM MoJieKysipHoi macu Big HEL1 no HEL 6.

Metonnka 3aCTOCOBY€ETHCS JUIsI BU3HAYEHHS THUIOBOCTI CaMO3AITMWJICHUX JIIHINA Ta pPIBHA
riOpuaHOCTI HaciHHA nepinoro nokosinHs (F;) Ha eramax cenexIlil Ta HACIHHHUIITBA COHSIITHHKY,
BU3HAYEHHS T€HETUYHOI OTHOPIAHOCTI TOpUIIB Ta i1eHTH]IKAII] OKPEeMUX T€HOTHUIIIB.

Cyrs MeTOmy: pO3JIUIEHHS 3amacHUX OINKIB  TETIaHTHHIHIB 32  JIOTIOMOTOIO
enexkTpodopesy B oJliakpuiiaMiIHOMY Teii 3 0y(epHOI0 CHCTEMOIO TUIIIMH-0IITOBA KUCIIOTA.

PeakTnBH Ta 001aqHAHHS

Axpunamin; N,N’-merunenOicakpuiamis; ce4oBHHA; TpuxjopouroBa kuciora (TXVY);
2-mepkantoeranon; TEMEJ]  (Terpamerunenmiamin);  ceMHMBOAHMN  cynbdar  3amiza
(FeSO4x7 H,0); aAMOHIIO nepcynbdar (TICA); H-TEKCaH; Bind-Silane
(Methacryloxypropyltrimethoxysilane); ackop6iHOBa KHCIIOTa; KpHUKaHa OLITOBA KUCIOTA; TIIWH;
eTHI0BUH crupT; mipoHiH G; kymaci cuniii R-250; mikpoueHTpudysxHi npobipku 0,5 Ta 1,5 m;
HaKOHEUHWKHW Ha aBToMmarwuHi go3artopu 100-1000 mki, 20-200 mki; aBTOMATHYHI J03aTOPU
3miHHOTO 00’emy 100—-1000 mxi1, 20-200 MkJ1; cTynka AGixa; BOpTEKC; HEHTpU(yTa; TEpMOOIIOK;
mmarenb Ta JIOTOK JUIS 3BaXYBAHHS PEAKTHBIB; Barv aHAJIITHYHI; MIpHI IWIHIPH Pi3HUX
00’eMiB; MipHI CTakaHW; CKJISHI IJIaCTHHU s reneBux kaceT (20 x 20 cMm) — cmeiicepHi Ta
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KOPOTKi; Crieiicepy TOBIIMHOIO |1 MM; JIyHKOYTBOpIOBadi (rpe0iHKH); eIeKTpodopeTHIHa KaMepa;
JDKEpEeJI0 CTPYMY; MarHiTHa Milllajika 3 MiIIirpiBOM; TUIACTUKOBHN KOHTEHHEP 3 KPHWIIKOI IS
(dapOyBaHHs remiB; GUIBTPYBAIBHUI MaIip; TyMOBI pYKaBHUKH.

IlpuroryBanHsi po34uHiB

Po3umn ju1st eKcTpakiii reJiaHTUHIHIB:

CEYOBHHA 150 1;

20 % po3uuH eTmiIoBOTO ciupTy 150 Mut;

2-MepKaNTOeTaHOI 5 M

mipoHin G 0,1 mr;

IUCTUILOBaHA BOAA 1o 500 mu.
Po3unn Aj g MiCTHTB:

N,N’-MeTunenticakpumamia 6,4T;

aKpuIamiz 240 T;

JHUCTHILOBAaHA BOJA 10 600 M.
Po3unn 0,1 % FeSO4x7 H,0:

FeSO,x7 H,O 0,01

IUCTUILOBAaHA BOJA 10 mi.
Pozuun 3 % IICA:

aMOHIIO MepcyibdaT 0,3r;

IUCTWILOBAaHA BOAA 1o 10 mo.

Po3unnm 0,1 % FeSO4x7 H,0 Ta 3 % I[ICA BUKOPHCTOBYBATH B ICHb NPUTOTYBaHH.
[enb ju1st npoBesieHHsI eneKTpodope3y Mae HACTYITHUI CKITa:

TIIIAH 0,12 mur;
KpHKaHa OLTOBa KUCJIOTa 2,4 mi;
CEYOBHHA 28,8 r;
pO34MH Az 48 m;
TEME[]] 0,36 mi;
acKopOiHOBA KHCIIOTA 0,12 1;
IUCTUILOBAaHA BOJA 1o 120 m.

JIis pUroTYBaHHS PO3YWHIB, SKi MICTATh CEUOBHMHY, HABaXKy MEPEHOCATh B MIpHUUN
cTakaH Ta j0oaalTh 50—150 M1 AMCTHMIIHLOBAHOT BOAM Ta PO3YHMHSIOTH HA BOSHIN OaHi abo Ha
MAarHiTHid Mimanii 3 migirpiBom. ITicist po3urHEHHS AOAA0Th 1HIIT KOMIIOHESHTH.

Mo cknamy enekTpoiHoro 0ydepy BXOIUTh:

KpIJKaHa OITOBA KHCJIOTa 6,0 mu;
TIiIUH 0,6t
JHMCTHILOBAaHA BOJA nol,5 m.

Po3uun mis dhapOyBanHs Ta dikcarii 61IKiB:
Kymaci R 300 mr;
KpW>KaHa OITOBa KUCJIOTa 60 mi;
100 % TXVY 120 1
JHUCTUIILOBAHA BOJIA no 1 7.

Xing anamizy

1. IlinroTroBKa 3pa3KiB Ta eKcTpakuis Oijika

Binbuparots 40 3epHIBOK COHSIIHHUKY, 3BUIBHSIOTH BiJ JIYIIIHHHS Ta MOAPIOHIOIOTH 3a
nonoMoror crynku Aobixa. Ilepenocsts y MikpoueHTpudyxHy npoOipky o0’emom 1,5 mi ta
noxaroTh 1 M H-rekcany. [lepeminrytots 30—40 ¢ Ha BopTekci Ta iHKyOyroTh npoTsirom 30 xB. 3a
KiMHaTHOT Temmepatypu. Ilicms dYoro cynepHataHT BUAAISAIOTE. OUYMIIEHHS H-TEKCAaHOM
MOBTOPIOIOTH 1€ ABivi. [Ticns BuaaneHHs H-TekcaHy Ha OCTAaHHBOMY €Talli 0Cajl MiJCYIIyIOTh Mif
BUTSDKHOIO 1agoro mpotsroM 1,5-2 rox. Jlo 3HEKUPEHOro HIPOTY N0JAK0Th 1 MII pO3UMHY s
€KCTpaKLii reJiaTHHIHIB, NepeMilytoTh Ha BopTekci 30—40 ¢ ta inkyOytoTh npoTsirom 12—18 roa.
3a kiMHaTHOI Temmeparypu. Ilicis ekcrpakuii cymim iHKYyOyroTh mposirom 5 xB. mpu 95°C,
OXOJIOJIKYIOTh Ta IEHTpUyTYI0Th ipr 4000 06/XB. MPOTATOM 5 XB.

2. 3a1MBKAa reJil0 Ta BHECEHHs 3pa3KiB

[Tepen 30MpaHHAM KaceT JUIS 3aJMBKH TENI0, CKJISHI IUIACTUHHU 3HEKUPIOIOTH CIIUPTOM.
[Ticns goro cmelicepri mmactuHU 00poOisioTh S0 Mk Bind-Silan Ta migcymyroTs mpoTsrom
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20-30 xB. 3a kiMHaTHOI TemmepaTypu. IloTiM 30MparOTh KaceTW sl TEei0, SK 3a3HAYCHO B
IHCTpYyKLii BUpoOHUKa. [IpuroroBanuil reab BUKOPHCTOBYIOTH AJsi (hopMyBaHHS IpoOku. J{is
uporo a0 20 mi remo poxarots 300 min pozunny FeSOsx7 H,O ta 300 mxn po3unny IICA,
pETENbHO TePeMINTyIOTh 1 3aJMBarOTh B 3i0paHi kacetu mapom 7 mMm. [lomimepusariis TpuBae
10 xB.

s 3amoBHEHHST OJIHiI€T KaceTHM BUKOPHCTOBYIOTH 45 M Teio, J0 SKOro J0Jar0Th
450 mxn  pozumny FeSO4x7 H,O Tta 450 Mmxn po3umny [ICA, perenpbHO TEpeMIlIyIOTh.
3amoBHIOIOTHh KaceTy TelieM Ta BiApa3zy BCTaBISIOTH JIyHKOyTBoproBadi. [lomiMepusariiss TpuBae
npotsrom 10 xB. Ilicis momiMepu3ariii 30uparoTh NMpUiIaj i BUHMAOTh TPEOIHKY 3 YTBOPEHOTO
rero. 3a JOTOMOTOK (UTETPYBAIBHOTO TaNepy BUAAISIOTH 3QJIMINKA BOJIOTH 13 CHOTIB. Jlis
npoBeJeHHs enekTpodope3dy 20 M cymepHaTaHTy BHOCSTh B JIYHKH Tellf0. 3a JIOMOMOTOIO
aBTOMAaTUYHOTO J103aTOpa OOEpeX HO HAIIApPOBYIOTh BEPXHiM enekTpoaHuir Oydep B JIyHKH.
BepxHio Ta HKHIO KaMEPH 3allOBHIOIOTH €JIEKTPOIHUM OyhepoM.

3. Pexxum esiektpodopesy Ta ¢pikcaunis Oiakis

[Tapamerpu enekrpodopesy: I = 15 mA — 20 xB.; I = 35 MA — 15 xB.; I = 40 MA — 10
3aBepILEHHS, TPUBAIICTH npouecy — 3 rox. [licns 3akiHdeHHs enekTpodopesy BiAKIIOYAIOTh OJI0K
JKUBJICHHS, 3HIMAIOTh 3amoODKHY KpHUIIKY 1 3JIMBaIOTh elekTpomnuii Oydep. Ilim xosomHOMO
MPOTOYHOIO BOJOI0 3HIMAIOTh KOPOTKI CKISHI IUIACTUHHM, a CHEWCepHI IUIACTHHU 3 TelleM
MOMIIIIIFOTh y po34rH sl (hikcyBaHHs Ta (papOyBaHHs OUKIB HA HiY.

[Ticns ¢ikcanii Ta GpapOyBaHHS CKISHY IUTACTUHY 3 IejieM BIAMMBAIOTH Hijl MPOTOYHOIO
BOJIOIO, IMIJCYIIYIOTh 3a KIMHATHOI TeMIepaTypd, I103HAYaloTh BIANOBIAHI TiOpuau abdo
0aTbKIBCbKI KOMIIOHEHTH Ta JOKYMEHTYIOTh 3 JOIIOMOIOK CHCTEMH, IO CKJIAJA€eThCs 3
TPaHCUTIOMIHATOPY BUIMMOTO CBITJIa Ta BiIEOCHCTEMHU 3 IIU(PPOBOIO KaMEPOIO, Ta aHATI3YIOTh.

4. OnpauoBaHHA JaHUX

OmnpalrfoBaHHs pe3yJIbTATIB eICKTPOPOPETHUHOTO PO3MOILTY TeIiaHTHHIHIB 3AJICKUTH Bif
MeTH aHaiizy. s BH3HAYCHHS T'€HETHYHOI (COPTOBOI) YMCTOTH TiOpWAY HOTO MOPIBHIOIOTH 3
BIJNIOBITHUM CTAaHIAPTOM 3 BIIOMHMH €JIEKTPOPOPETUYHUMH CIEKTPAMU Ta BUPAKAIOTH Yy
BijcoTKax (popmyna mjst oourciaeHus — ¢. 125).

[Ipu Bu3HAYeHHI cTymeHs TiOPUAHOCTI, HA OJHY CKIISHY IUIACTHHY 3 T'elIeM BHOCSTHCS
3pa3ku  TiOpuay, IO aHami3yeTbcs, Ta OaTbKIBCBKI KOMIIOHEHTH. 3a OTPUMaHUMHU
eJIEKTPO(OPETUYHUMHU CHEKTpaMH OaThbKIBCBKUX KOMIIOHEHTIB BH3HAYA€ThCS MapKepHa 30Ha
(BiAMIHHI 3a MOJIEKYJIIPHOIO MAacOl TOJINENTUAN y MATePUHCHKOTO Ta OaThKiBCHKOTO
KOMIIOHEHTY, SIKI YCIaJKOBYIOTHCS T1OpUIOM) Ta MiJPaXxOBYIOTh KUIBKICTh MOPUIHUX CHEKTPIB.
Crymisb ribpuaaocTi (C2) BUpaxaroTh Y BIZICOTKAX 1 00UMCITIOIOTH 3a (OPMYJIIOH0:

Co = I"x100

B
I" — KiTbKICTh TIOpUAHUX €NeKTPO()OPETUIHHUX CIICKTPIB, IIIT.;
B — KUIBKICTh NPOaHaTi30BaHUX 3E€PHIBOK, IIT.

, zie:
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3. TlomopreB A. A. Mcnonb30Banne AIeKTPOPOPETHUECKOTO aHATN3a 3aIlaCHBIX OEITKOB
3epHa B TaOOPaTOPHOM KOHTPOJIE COPTOBBIX KadecTB cemsiH / A. A. [lomoprues, E. B. Jlsmuna //
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6. Brzezinski W. Polyacrylamide gel electrophoresis of wheat gliadins: the use of
moving boundary for improved resolution. / W. Brzezinski, W.M.J. Van Gelder, P. Mendelewski,
P. Kolster // Euphytica. — 1989. — Ne40. — P. 207-212.

3.3 Meroanka ejiekTpogopeTHYHOr0 Po3aijieHHs 3eiHiB KyKypya3u (Zea mays L.)

3eiHr — CHMPTOPO3YHMHHI 3armacHi OUIKM KYKYpYA3H, SIKi SBISIOTH c00010 ToiiMophHY
OUTKOBY CHCTEMY, KOMIIOHEHTH $KOi KOIYIOTbCS BEJIMKHM IOJIT€HHHM KOMILIEKCOM.
[TomimMopdizm 3eiHy OyB BUSBICHHI NMPHU aHAII31 MPOJIAMIHIB 1HOpEAHHMX JiHIH KyKypyI3H 3a
JIOTIOMOTOI0 ~ PI3HMX METOMiB  (paKI[iOHyBaHHA OUIKiB. 3HAYHWNA BHYTPIITHHLOBHIOBHUI
nosiMop(izM MpoJamiHIB KYKypyA3u Iependavae iCHyBaHHS MHOKHHHUX alleliB 3a 3€iH-
KOJYIOUUMH JIOKycamMH. Y pe3ynbpTaTi 0araTOpiuHUX T€HETHYHHUX JOCHIHKEHb OyJO BHSBJICHO
TPH OCHOBHUX 3€IHKOAYIOYMX JIOKYCH, IO SIBJISIOTH COOOK MYJIBTUTCHHI MYJIbTHAJICIbHI
KJIacTepH, Ta 1ICHTH(IKOBAHO 3a IIUMHU JIokycamu 33 ayeni. Byno mokaszaHo, mo 3eTHKOIYIOUH
TEHU PO3TaIlIOBaHI Ha XpoMocoMax 4 Ta 7 y KYKypY/I3H.

Meton enexktpodope3y 3amacHUX OUIKIB  JO3BOJISIE BHUSBUTH BUCOKHI pIiBEHBb
nosiMopizmMy 3eiHiB, MO POOUTH HOrO HE3aMiHHUM IS iAeHTH(IKaIii COpTiB Ta COPTOBOI
ceprudikamii. 3a JOMOMOroH IHOrO METOJY, MOKHA MPOBOAWTH BHU3HAYEHHS T'eHETUYHOL
OJTHOPITHOCTI JTiHIM, BU3HAYEHHS CTYICHS TiOpHIHOCTI TiOpUIIB KyKypya3u. Taki JOCIiIKEeHHS
MAaIOTh BEJIMKE 3HAYCHHS JIJIs CEJIEeKIIOHEePiB Ta TOBAPOBUPOOHUKIB HACIHHSI.

CyTb MeTOay: PO3JiUJICHHS 3alacHUX OUIKIB — 3€iHIB 3a JOMOMOror enekTpodopesy B
HOoJIIaKpUIaMITHOMY Teli 3 0y(epHOI0 CHUCTEMOIO MIIIIMH-0LTOBA KUCIIOTA.

PeakTuBu Ta 001a1HAHHSA

Axpunamin; N,N’-merunenbicakpuiamin; cedoBuHa; TpuxjoponroBa kuciora (TXYVY);
2-mepkantoeranon; TEME]l  (Terpamerunenmiamin);  ceMHUBOAHMUA  cynbdar  3amiza
(FeSO,4 x 7 H,0); aMOHII0 nepcyiabdar (TICA); Bind-Silane
(Methacryloxypropyltrimethoxysilane); ackopOiHOoBa KHCIIOTa; KpHKaHa OITOBA KUCJIOTA; TIIIHH,
eTUJIOBUH crupT; nipoHiH G; kymaci cuHiit R-250; mikpouentpudyxui npobipku 0,5 Ta 1,5 mi;
HAKOHEYHWKH Ha aBToMatudHi mo3atopu 100—1000 mxn, 20-200 MK, aBTOMATH4YHI J103aTOpU
3miHHOTO 00’emy 100—1000 Mxi1, 20—200 MkJ; cTynka AGixa; BOPTEKC; IEHTpUQYTra; TEPMOOJIOK;
mrnareab Ta JOTOK JIIs 3BaKYBaHHS PEAKTHBIB;, Bard aHAJIITHYHI; MIpPHI HWIHIPH PI3HUX
00’eMiB; MipHI CTakaHM; CKJISHI IJIACTHMHU JJIs reneBux kaceT (20 x 20 cM) — cmeiicepHi Ta
KOPOTKI; CTieiicepr TOBIIUHOIW 1 MM; JIYHKOYTBOpIOBadi (IpeOiHKHM); eIeKTpoPopeTHIHA KaMepa;
JDKEpeJIo CTPyMy; MarHiTHa Millajka 3 MiIirpiBOM; TUIACTUKOBHN KOHTEHHEp 3 KPHUILIKOIO IS
(bapOyBaHHs remniB; GUIBTPYBAIBHUM MaMip; TYMOBI PyKaBUUKH.

IIpuroryBanus po34uHiB

Bbydep s naneceHss:

KpHKaHa OLITOBA KACJIOTa 5 M
CEYOBHHA 24,02 1
2-MepKanToeTaHOJI 1,5 mur
nipoHin G 2,5 mr;
JHUCTHIIFOBaHA BOJIA 10 50 M.
Po3unn A Ui OpUTrOTYBaHHS I'elO:
aKpuIamiz 10,62 1;
N,N’-meTnnenbicakpuiami 0,27 r.
Po3uun b jjist IpUroTyBaHHS T'eJlio:
CEUYOBHHA 56,3 1;
CTIUH 0,12
KpHKaHa OLTOBA KUCJIOTa 2,48 M.

CedoBHHY Ta TUINWH MOMINIAIOTh B MIpHUW CTakaH Ta JojarTh 50 M JUCTUILOBAHOL
Boau. Cymim akpuiaminy ta N,N’-metunenOicakpuinaMiny po3uuHsOTh B 30 M TUCTHIILOBAHOI
Bogu. Po3umHSIIOTE Ha BOJsAHIM OaHi ab0 Ha MarHiTHIA Mimanmi 3 MmOirpiBoM. 3’€IHYIOTh
po3unHu A Ta b, micias 4oro M0Aar0Th KpPYDKAaHY OITOBY KHCIOTY Ta Karajli3aTopu s
moJIiMepu3aIiii reiro: ackopOinoBa kuciota — 68,75 mr, FeSO,4 x 7 H,0O — 625 Mxir. [lo kiHIIEBOTO
00’eMy 10BOJATH AUCTUIHLOBAHOIO BO/IOKO (125 mut).
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Mo cknamy enekTpoaHoro 0ydepy BXOIUTE:

KpW>KaHa OI[TOBa KHUCJIOTa 6,0 mur;
DITIUH 0,6
JIUCTWIHLOBaHA BOJa mo 1,5 m.
Po3unn mis papOyBanusa Ta dikcali OLIKIB:
Kymaci R 300 wmr;
KpH>KaHa OI[TOBA KHUCJIOTa 60 m;
100 % TXY 120 1;
IUCTUILOBaHA BOAA mo 1.

Xin po6otu

1. ITinroToBKa 3pa3KiB Ta eKCcTpaKUis Oijka

Jlna mpoBenHHS aHami3y i3 3€pHIBKU KYKYPYA3U BUIAJSIOTH 3apOJIOK, MOJAPIOHIOIOTH 3a
JIOTIOMOTO10 CTYNKH A6iXa Ta MOMIIIAIOTh B MIKPOLEHTPU(YKHY MpoOipKy 06’emom 1,5 mi Ta
nonatots 500 mxi 70 % etmnoBoro cnupty. ExcTpakuiro mpoBoaits 1,52 rogunu 3a KiMHATHOI
temreparypu. [lepeminnyroTs 3pa3ok cTpyiryBanHsaM 1 HeHTpudyryoTh 10 xB. npu 12000 06/xB.
Bin6uparoTh Bechb CIMPTOBUII CylepHATaHT 1 BUIIAPIOIOTh Y TEPMOCTATI 3a Temmneparypu +60°C.
Bucymnieni nosinenTuay po3duHsaoTh y 50—100 Mk Oydepy HaHeCeHHSI.

2. IlpuroTyBaHHS TeJIi0 Ta MiATOTOBKA eJ1eKTPO(opeTHIHOI KaMepH

CKJIsHI TUTACTHHU JUIS TeNI0 TONEPEIHBO 3HEKUPIOIOTH CIIUPTOM, CIIEHCEpHI IUIACTHUHH,
70 SKUX TPHUKPIILTIOETHCS Tenb, 00pobisatiore 50 mkin Bind-Silan ta migcymryroTs mpoTsrom
20-30 xB. 3a kxiMHaTHOi TemmepaTypu. [loTiM 30HMparOTh KaceTH M TeN0 3a IHCTPYKIIEO
BUpoOHUKa. [IpuroroBanuii reiab BUKOPUCTOBYIOTH Ul (hopMyBaHHs MpoOKHU: B 20 MJI pO3UMHY
BHOCATH 60 Mxs1 TEME]J] ta 100 Mkt 10 % pozuuny [1CA. Ilonimepusaris TpuBae 10 xB.

s 3amoBHEHHsSI O/IHI€T KaceTH BHUKOPUCTOBYIOTH 40 MIJI Tento, A0 SIKOTO JOJAI0Th
120 mxn TEMEJ Ta 200 mxsn 10 % po3uuny IICA, perenbHO mepeMillyloTh. 3alOBHIOKOTH
KaceTy rejieM Ta Bifpa3y BCTaBJAIOTh JIyHKOyTBOproBaui. Ilomimepusauis TpHUBae MNpOTATOM
15 xB. Ilicia momimepu3amii 30MparOTh MpHIad 1 3alMOBHIOIOTH €JIEKTPO(MOPETHUYHY Kamepy
eJIeKTpoaHUM OydepoM. BuiimaroTh rpebiHKY 3 YTBOPEHOTO Telll0 Ta MPOMHUBAEMO JYHKH
Oy(hepoM NUIIXOM BaKyyMyBaHHS BiJ] 3QJIMIIKIB I'eJTIO.

[lepen BHECEHHSIM B Telb pO34MH OUIKIB BUTPUMYIOTh 5 XBWIIMH 3a Temnepatypu +95°C.
Jlnst mpoBeieHHs eNeKTPOoope3y B IYHKH T'elIf0 BHOCATH 10 20 MII pO34MHY O1JIKiB.

3. Pexxum esektpodopesy Ta ¢pikcaunis Oijakis

Enexrpodope3 mpoBomsate 3a moctiiHoi Hampyru 500V mpotsrom 5 romun. Ilicns
3aKiHYCHHS BIAKIIOYAIOTh OJIOK JKUBJICHHSA, 3HIMAIOTh 3amo0KHY KpPHIIKY 1 3JIMBAIOTh
enekrponuuit Oydep. Ilix X010HOO MPOTOYHOIO BOJOK0 3HIMAIOTH KOPOTKI CKIISTHI TUIACTHHHM, a
CHeWCepH] TUIACTHHU 3 TeJieM MOMIIIAITh y PO34uMH uid (ikcyBaHHA Ta ¢apOyBaHHs OLIKiB Ha
HiY.

[Ticns ¢ikcamii Ta GpapOyBaHHS CKIISHY IUIACTHHY 3 TeJIEeM BiIMHUBAIOTH ITiJl TPOTOYHOIO
BOJIOIO, TIJCYIIYIOTh 3a KIMHATHOI TeMIepaTypH, I103HA4YalTh BIAMOBIAHI TiOpuau abdo
0aTbKIBCBbKI KOMIIOHEHTH Ta JOKYMEHTYIOTh 3 JOINOMOIOI0 CHCTEMH, W0 CKJIAJA€ThCad 3
TPaHCUIIOMIHATOPY BUJMMOTO CBITJIa Ta BIIEOCUCTEMH 3 IIU(PPOBOIO KAMEPOIO Ta aHATI3YIOTb.

4. OnpaunoBaHHA TaHUX

Jlis  BU3HAYEHHS TEHETHYHOI (COPTOBOI) YMCTOTH TiOpWAy WOTO TOPIBHIOKOTH 3
BIJNOBITHUM CTAaHIAPTOM 3 BIIOMHMH €JIEKTPO(OPETUYHMMHU CIIEKTPAMHU Ta BHUPAXKAIOTh Y
BizicoTKax (popmyrna aist obuncieHss — c. 125).

[Tpy BU3HAuUEHHI CTymNeHs TiOPUIHOCTI, HA OAHY CKIISHY IUIACTHHY 3 T€JIeM BHOCSTBHCS
3pa3ku TiOpuay, IO aHaJI3yeThCcsl, Ta OaThbKIBCbKI KOMIIOHEHTH. 3a OTPUMaHUMH
€JIEKTPOPOPETUUHUMH CIIEKTpaMH OaTbKIBCBKUX KOMIIOHEHTIB BU3HAYA€ThCS MapKepHa 30Ha
(BiAMIHHI 3a MOJIEKYJIIPHOIO MAacol0 TOJINeNTUAM Yy MATePUHCHKOro Ta OaThbKIBCHKOTO
KOMITOHEHTY, 5Kl YCHaIKOBYIOThCS TOpHI0M) Ta MiAPAaXOBYIOTh KIJIbKICTh TOPUIHUX CIIEKTPIB 32
bopmyoro (c. 127).

Bukxopucrana Jgiteparypa

1. 3agkuna I'. B. MneHTH(UKaUS HOBOTO 3CHHKOJMPYIOMIETO JIOKyca Y KYKYPY3bI C
MOMOIIBI0  3JIeKTpodope3a B MOJMAKpUIAMHUIHOM Teine B kucioit cpexe / I'. B. 3askuna,
A. JI. CozunoB // I'enetnka. — 1997. — T. 33. — Ne 4. — C. 489-494.
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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 Metoauka ejieKTpoopeTHYHOr0 Po3/AiJieHHsI BHCOKOMOJIEKYJISIPHUX IJIIOTeHiHiB
mmenni (Triticum L.)

Bucokomonekynsapui rmroreHinn  (BMI')  6inkoBoro MaTpuKCy BiANOBIZarOTh 32
BJIACTHBOCTI, MTOB’s3aH]1 3 B’ A3KICTIO—PO3TKHICTIO KIIEHKOBUHU. BHCOKOMONIEKYISIpHI TIIOTEHIHU
€ IPOAYKTaMH EKCIIPECii ABOX MIIHO 3YEIICHHX T'€HIB THITY «X» Ta «y» JIokyciB Glu-Al, Glu-B1l
i Glu-D1, mo 3HaxomsaThCs Ha JOBrOMYy Iuledi XpoMmocoM Bigmosimno 1A, 1B, 1D.
EnextpodopeTnynuii mogiia mux OLIKOBUX CHCTEM IIOKa3aB, 1[0 BOHU IMOMIMOP(HI, TCHETHIHO
CTaOIMBHI 1 MOXYTh MapKyBaTH T€HETHYHY CHUCTEMY. BHKOpHCTAHHS BHCOKOMOJICKYJISIPHHUX
TIIIOTCHIHOBUX OUIKIB y pOJi MapKepHUX O3HAK IMPH J00OpI BUXITHUX OaTHKIBCHKUX (OpM
MIJBUILYE BIJICOTOK BAAIMX KOMOIHALIM y CceleKuiiHii poOoTi. 3abe3nedeHHs KOHTPOIIO
HasIBHOCT1 Y CHEKTpi 3amacHUX OUIKIB BCTAHOBJIEHMX ajiesiel, sIKi BU3HAYalOTh BHCOKI O3HAKH
SKOCTI 3€pHa, Ha BCIX eTamax CeJIeKLIHHOro Ipolecy AO0INOMAarae CeleKLiOHepY HpPOBOJIUTU
1000pH Kpalux eJIITHUX POCIMH Ha PaHHIX MOKOJIHHSAX 1 JIIHIH y po3caJHUKaX.

Cytp Metoay: enekTpodopeTHuHe pO3JALICHHS 3alacHUX OUIKIB MIICHUIl 3 METO0
MOIaJIBINOT 1IeHTU(IKAIIIT COPTIB Ii€T KyJIbTYPHU Ta BUBUYECHHS COPTOBOT YUMCTOTH MAPTi 3epHA.

PeakTuBu Ta 001aiHaHHS

Cninepun, SDS  (momemwicynbdar  Hatpito);  Tris-HCI;  2-mepkanroerano;
OopomdenonoBuii cuHii; akpuiamin; N, N’-meTunenodicakpunamin; nepcynbdar amonito ([ICA);
TEME]] (Terpameruienaiamin); kymaci cuniii R-250; tpuxsoponrosa kuciora (TXVY); cemu
BonHuil cyabdar 3amza (FeSO, x 7H,0); Bind Silan (Methacryloxypropyltrimethoxysilane);
KpW)KaHa OITOBa KHCIIOTA; CTHJIOBHHA CHHUPT; MikponeHTpudyxHi npodipku 0,5 ta 1,5 mim
HAKOHCYHUKH Ha aBToMatwdHi mo3atopu 100—1000 mkn, 20-200 MK, aBTOMaTH4HI J103aTOpU
3miHHOTO 00’emy 100—1000 Mxi1, 20—200 MkiT; cTynka AGixa; BOpTEKC; EHTpU(YyTa; TEPMOOIIOK;
HIraTesib Ta JIOTOK JJIS 3Ba)XKYBAHHS PEAKTUBIB; Bard aHANITUYHI; MIpHI IMIIHIPU PI3HUX
00’eMiB; MipHI CTakaHM; CKJISHI MIacTMHU ajs reneBux kacet (20 x 20 cm) — cmeiicepHi Ta
KOPOTKI; crieiicepr TOBIIMHOIO | MM; JIyHKOYTBOpIOBadi (rpebiHKH); el1eKTpodopeTUIHa KaMepa;
JDKEpEJIo CTpyMy; MarHiTHa MilIajgKka 3 MiJIrpiBOM; IUIACTUKOBHH KOHTEHHEp 3 KPHUIIKOK IS
(dapOyBaHHs remniB; GUIBTPYBAIBHUN NaMip; TyMOBI pPyKaBUUKH.

IlpuroryBanHsi po34uHiB

Excrpakuiitauii Oydep:

TITEPUH 11 mum;

10 % pozuun SDS 20 mu;

IM Tris-HCI (pH 6,8) 8 mur;

2-MepKanToeTaHO 5 M

JMCTHILOBAaHA BOJA 1o 95 mi;

opomdenonoswmii cuniit (bDC) KUTbKa KPUCTAJIIB.
Po6ounii pozuun Bind-Silan:

Bind-Silan A 100 500 mKkit;

etusnosuit ciimpt (95 %) 100 mu;

KpH)KaHa OITOBA KHCJIOTa 10 mo.
Pozninsrounii resp!

30 % po3uuH akpuIamiay 37,5 mu;

1 % po3uun N,N’-metunendicakpuwnamin 9,3 mut;

1,5 M Tris-HCI (pH 8,7) 32,5 ma;

10 % po3unn SDS 0,9 mm;

IUCTUILOBAaHA BOJA 19,5 mi1.
KonnenTpyrounii renb:

30 % po3umH aKpHIamiLy 5,01 mum;

1 % pozuun N,N’-metunendicakpunaminy 4,4 mi;

1,5 M Tris-HCI (pH 6,8) 3,75 mu;

10 % po3unn SDS 0,3 mur
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JIMCTHILOBAaHA BOJA 16,8 miI.
Enextpoauuii Oydep:

Tris 3
TIIIUH 14,4 1;
SDS 11
IUCTWIHLOBaHA BOJa no 1 .
Po3unn mis dhapOysanus Ta (ikcarii O1IKiB:

kymaci R 200 wmr;
96 % eTanon 170 mu;
KpH>KaHa OITOBa KUCJIOTa 60 mu;
60 % TXVY 100 mir;
IUCTWIHLOBaHA BOJa no 1 .

Xix podotu

1. ITinroToBKa 3pa3KiB Ta eKCTPaKUia Oiika

o monpibHenoi 3a gomoMoror cTynmku AOixa 3epHiBKM gojaroth 400 MK
excTpakuiitnoro Oydepy. ExcTpakmiro mpoBoaarh mpotsaroMm 4-x roauH. llepen HaHeceHHSM
npoou HarpiBatoTh A0 100°C Tta iHKYOyroTh mpotsrom 3—7 xB. Jlna genHarypartii
BHCOKOMOJICKYJISIPHUX O1JIKiB.

2. IlpuroryBaHHs reJiio Ta MiAroToBKa eJIEKTPO(OpeTHYHOI KaMepH

CkJIsiHI TUIACTHHU JUIS TEII0 TOTEPEeIHBO 3HEKUPIOIOTh CITUPTOM, CHEHCEpHI IIaCTUHH,
JI0 SIKAX TIPUKPIIUTIOETBCS Tesib 00pobistore 50 mMxn Bind-Silan Ta migcymyroTh mpoTsIrom
20-30 xB. 3a kimMHaTHOi TemmepaTypu. [loTiM 30uparoTh KaceTu I Tel0 3a IHCTPYKLIEIO
BHUPOOHHUKA.

Jo mnpuroroBaHoro pozaursrodoro remo Ha 100 M gomaroTh  KaTali3aTopu
nonimepu3anii: 10 % pozunn IICA — 400 mxn, TEMEJl — 40 Mk Ta 3aJMBalOTh CKISTHUMU
IUTACTUHAMHU, 3aJUIIAYM 3—5 CM BiJl BEPXHBOTO Kparo CKJISHUX IUIACTHH JAJISl KOHLEHTPYIOYOIro
reJito, Ta HamapoByroTh S00 MKJI IUCTHILOBAHOI BOIH.

[Micns momiMepu3amii  pO3AUIAIOYOrO TeN0 JUCTWIBOBaHY BOJYy 3JHMBalOTh. B
KOHILICHTPYIOUUI Trelb N0aaroTh Katamizatopu nonimepusanii (10 % posumn TICA — 300 mk,
TEME]J] — 30 mki) i 3aJuBalOTh NOBEPX PO3AUIAIOYOTO Teito. Y KOHIEHTPYIOUUH Teib
BCTaBJISIOTh TPeOiHKK JuIsi opMyBaHHS JIyHOK. [licis mosiMepu3arniii KOHIICHTPYHOUOTO TEIT0
rpeOiHKM BUIIMAIOTh 1 HAHOCSTH Y KOXKHY JIyHKY 10 1518 MKi1 ekcTpakTy (auB. myHKT 1).

3. Pexkum esiekTpodope3y Ta dikcauis 6inkis

BepxHio Ta HWKHIO KaMepy 3allOBHIOIOTH eJlekTpoauHuM Oydepom. Emexkrpodopes
MPOBOASATH 3a Takux mapamertpiB: I =3 0 MA — no BuUxoay OpomM(peHOIIOBOTO CHHBOTO 3 JTYHOK
(mpubnu3Ho mpotsrom 30 xB.); I = 40 MA — 10 Bxoxy 6poMQEHOIOBOTO CHHBOTO B PO3ILISIOUHIA
renb; | = 75 MA — 1o 3akiH4eHHs enekTpodopesy. TpuBaiicTh enekrpodopesy 3ajJeKuTh Bif
npuiany. st BU3SHaYSHHSI ONITUMAIIBHOTO Yacy eNeKTpodopesy BUKOPUCTOBYIOTh OApBHUK, KU
3HAaXOAMUTHCS B eKCTpakTi. Ilicns Toro, sik OapBHUK Aili[e 10 HU3Y T'elIEBUX KaceT, BiIKIIOYAIOTh
OJIOK >KMBIIEHHS Ta 31uBatoTh Oydep. Ilin X00AHOI MPOTOYHOIO BOJAOK 3HIMAIOTh KOPOTKI
CKJISIHI IUIACTHUHH, a CIEHCEepHI IJIACTHMHU 3 TelieM MOMIIIIOTh y PO34YMH i (PIKCyBaHHS Ta
(dapOyBanHs OLIKIB Ha HIY.

[Ticnsa ¢ikcanii Ta ¢papOyBaHHS CKISHY IUTACTHUHY 3 T'elleM BIAMMBAIOTH MijJ MPOTOYHOIO
BOJIOIO, TMIACYIIYIOTh 3a KIMHATHOI TeMIepaTypd, II03HAYarOTh BIJNOBIAHI COPTH Ta
JOKYMEHTYIOTh 3 JTIOTIOMOTOI0 CHCTEMH, 110 CKJIAJAEThCS 3 TPAHCUTIOMIHATOPY BHUAMMOTO CBIiTJIA
Ta BiZICOCUCTEMH 3 IU(PPOBOIO KAMEPOIO, Ta AHAII3YIOTb.

Buxopucrana jireparypa
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. 3nanpka A. B. Inentudikanis anenst Glu-Blal BucoxoMosiekynsipHUX TIIOTEHIHIB Ta
HOro BIUIMB HAa O3HAKU XJ1OOMEKAPChKOI SKOCTI y MIIEHHIb, NMPUAATHUX A0 MOIIMPEHHS B
VYkpaini / A. B. 3nanpka // @uznonorus u ouoxumus KynbT. Pactenunit. — 2010. — T. 42. — Ne 4. —
C.315-321.
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3. YcoBa 3. B. Aneni BUCOKOMOJIEKYJISIPHUX TIIOTEHIHIB Y POJIOBOJIAX CY4aCHHUX COPTIB
menuni M kol o3umol / 3. B. Ycosa // Cenexuig 1 Hacigaunrso. — 2011. — Bun.99. — C. 130
138.

3.5 Meroauka npoBeeHHsI eJieKTpodope3y NpoJIaMiHiB 3j1aKiB
(ropaeinis, riiaguHiB, aBeHIiHIB)

[Tponaminu € HaHOUIBII XapaKTEPHUMU OLIKaMH JIJIsl 3€pHA OLIBIIOCTI 31aKOBUX KYJBTYP.
Bonu pozuunsitorscs B 60-80 % po3unni eranony. Jlo mposiaMiHiB BIJHOCATH TUTIaJUH 13 3€pHA
TMIICHMII 1 XKHUTa (CKJIAJ0Ba YaCTHHA KJICHKOBUHM), TOPJEIH — SIUMEHIO, 3€TH — KyKypy/I31, aBeHIH
— BiBca. [Ipomaminm wmictate monan 40 % 3anumkiB riroTamMiHOBOI Kuciotu 1 Omm3pko 15 %
MPOJIiHY, Ta MICTATh HU3BKY KIIBKICTh Ji3uMHY. ['eTeporeHHa CTpyKTypa MpOJIaMiHIB O3BOJISIE
po3aiIUTH iX 3a JomoMoror xpomartorpadii i emexkTpodope3y Ha KOMIIOHEHTH, OJM3bKiI 3a
aMIHOKHCIIOTHUM CKJIAJIOM, aJIe PI3HATHCS 32 MOJIEKYJISIPHOIO MACOI0 Ta €JIEKTPHYHUM 3apsI0M.

Cytp MeToay: eiekTpoopeTHyHe pO3IIJICHHS 3alacHUX OIMKIB 37aKiB 3 METOH0
MoJ1aJIbINo1 11IeHTU(IKALIT COPTIB POCIMH Ta BUBYEHHS COPTOBOI YHCTOTH MapTii 3epHa.

PeakTuBu Ta 001a1HAHHSA

Ierunun-HCL;  akpunamin; N,N’-metunenOicakpuiamin; Ce4OBHHA; TPHUXJIOPOLITOBA
kuciota (TXY); TEME]] (Terpamerunenaiamin); ceMuBoaauid cynbdar 3amiza (FeSO4x7 H,0);
amonito nepcynbdar (IICA); Bind-Silane (Methacryloxypropyltrimethoxysilane); ackop6inoBa
KHCIIOTa; KpIKaHa OITOBA KUCIIOTA; MypallldHa KUCIIOTa; OyTaHOI; eTHIOBUI crupT; mipoHiH G;
kymaci cuHii R-250; aueron; wmikpoueHtpudyxui npoOipku 0,5 MjI; HaKOHEYHMKHM Ha
aBromatnyHi go3atopu 100-1000 mki, 20-200 MKI; aBTOMaTH4HI J03aTOPU 3MIHHOTO 00’€My
100-1000 mxi, 20-200 mxi; crynka AOixa; BOpTEKC; LEHTpH]yra; TepMoOsoK; IImaTeiab Ta
JIOTOK Il 3Ba)KYBaHHS PEAKTHBIB, Bard aHATITHYHI; MipHI HWIIHAPH Pi3HUX 00’€MiB; MipHI
CTaKaHW; CKJISHI TUIACTHHHM JUTsl TeieBuX KaceT (20 x 20 cMm) — crneiicepHi Ta KOPOTKi; crieiicepu
TOBIIMHOIO | MM; JIyHKOyTBOprOBaui (TpeOiHKHM): oamH Ha 28, npyruid Ha 29 JyHOK;
eJIeKTpoopeTHIHA KaMepa; JDKEpeIo CTPyMy; MarHiTHa Milllajka 3 MiJirpiBOM; IUTACTUKOBUH
KOHTEHHEp 3 KPHUIIKOI /I (hapOyBaHHS remiB; GiIbTPYBATBHUI MaIlip; TyMOBI pyKaBHUKH.

IlpuroryBaHHsi po34MHiB.

Po6ounit pozunn Bind-Silan:

Bind-Silan A 100 500 mkiT;
etminoBuit crmpt (95 %) 100 mu;
KpH>KaHa OLITOBA KUCJIOTa 10 M.
Jlo ckimagy cTOKOBOTO po3unHy MSS BXOJIHTH:
aKpUIIaMig 60,08 r;
N,N’-meTninenOicakpuiiamig 3,2T;
po3uun FeSOy (44 mr/100 ma H,O) 9,1mu;
ackopOiHOBa KHCJIOTA 490 mr;
IUCTWILOBaHA BOJA 110 200 M.
Jo cknamy crokoBoro po3unny SGB BXoauTh:
rictugua-HCI 1,2
KpH>KaHa OI[TOBa KUCJIOTa 1,6 mut;
JMCTUIIHOBaHA BOJIA 10 50 mi.

I'otoBi crokoBi po3unan MSS Ta SGB 36epirators 3a Temmepatypu 4°C.
Pozninsrounii reas (100 mi):

MSS 22 mut;
4,44 M cedoBuHA 67,5 mn;
KpH)KaHa OITOBA KHCJIOTa 6 Mt
JIMCTHILOBAaHA BOJA 4,5 mo.
KoHIeHTpyroumii reib (25 mi):
SGB 4,25 mi;
MSS 3,95 mm;
4,44 M ceuyoBrHA 16,8 M.

Jliis mpuroTyBaHHS €JIeKTPOIHOTO Oydepy moTpiOHO:
Oydep 15 BepxHBOi KamepH (+):
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MypallnHa KUCJIOTa 1,66 mi;

JHUCTUIILOBAHA BOJIA 1o 1.
Oydep s HIKHBOT KamepH (—):

MypalliHa KUCI0Ta 3,33 mu;

JIUCTWILOBaHA BOJa no 1.
Po3unn s hapOyBaHHs Ta dikcallii OIIKIB:

kymaci R 200 wmr;

areToH 170 mut;

KpH>KaHa OITOBa KUCJIOTa 60 m;

100 % TXVY 60 mu;

JHUCTHUIIEOBAaHA BOJA mo 1 7.

Xin anamizy

1. ITinroToBKa 3pa3KiB Ta eKCTpakLis Oinka

Jo noapibHeHoi 3a nonoMororo ctynku Abixa 3epHiBku qonarTh 400 mxa 70 % po3unny
etaHoiy. Excrtpakiito mpoBoadrh npotaroMm 4-x roauH. Ilicis excTpakiii mepeminryroTh Ha
BopTekci Ta neHTpudyryrots 5 xB. mpu 3000 06/xB. [Totim BinbuparoTs 90 MK CynepHAaTaHTy B
9uCTi TPOOIpKM W BHUCYIIYIOTH y TepMoOiomi 3a Temmeparypu +60°C. Otpumanuii ocan
posuunsitorh y 50 Mk 5,5 M po3unHy cedoBHHHM. ['OTOBUH €KCTPaKT BHUKOPHUCTOBYIOTH JIJIst
eJIEKTPO(OPETUIHOTO PO3IIICHHS.

2. IlpuroryBaHHs Ta 3aJIMBKA reJi0

[lepen TuM, sk 310paTH TeleBi KaceTH, CKJISHI TUTACTUHHU 3HEKHPIOIOTH criupToM. [licis
qoro creicepHi miacTuau o0po6sstoTs 50 Mxi Bind-Silan Ta miacymryrors npotsirom 20-30 xB.
3a KiMHaTHOi Temmeparypu. IloTiM 30uparoTh KaceTu Ui Telo, SIK 3a3Hau4€HO B IHCTPYKILIi
BHUPOOHHUKA.

Jlnis 3amOBHEHHS OJIHI€T KaCeTH BUKOPUCTOBYIOTH po3auratounii reas (100 mi), 1o skoro
nonaroTh Katamizatopu: 400 mxn 10 % posuuny nepcynasdaty amonio 1 40 mxn TEME]],
00epeKHO MEePEeMIlIyIOTh. 3alIOBHIOIOTh KaceTy TejieM, 3aJIMIIaloy 3—5 ¢M Bi BEPXHBOTO Kparo
CKJISIHUX TUIACTHH JUISI KOHLIEHTPYIOUOTO TeNi0. 3BEpXy Ha PO3AUISIOUHMH Tellb HallapOBYIOThH
500 Mk OyTaHouy JJ1si BUpiBHIOBaHHS rento. [lomimepu3saiiist TpuBae 15 xB., micist 4oro OyTaHoJI
3IMBAIOTh TA PETENFHO MPOMHBAIOTH AUCTHUIIHOBAHOIO BOJO0. 32 JOMOMOTOI0 (PiTbTPYBaIbLHOTO
narnepy Mmo30yBalOThCsl 3aIMIIKIB BOJOTM 3 BHYTPIIIHIX TOBEPXOHb CKISHHUX IUIACTHH Ta 3
MIOBEPXHI TeI0.

[ToTiM KaceTH MOBHICTIO 3aITOBHIOIOTH PO3UYMHOM KOHIIEHTPYIO4Oro refo. Jlo 25 mi renro
nonaroTh 150 Mk 10 % pozuuny I[ICA 1 15 mxn TEME/L, o0epexHO nepemilyroTs 1 3al11BaloTh
B TeJeBl KaceTH. Y 3allOBHEHI KaceTu Biipa3y BCTaBISAIOTH JIyHKOyTBOproBaui. [lomimepu3aris
TpUBAE MPOTAroM 15 XB.

3. iaroroska enekTpodopeTHYHOI KaMepH Ta BHECEHHsI 3pa3KiB

Jlo BepxHBOI Kamepu NpUIaay Uisl eIeKTpodope3y NPUETHYIOTh KAaceTH 3 TelleM 3a
JIOTIOMOTO0 3aTHCKauiB. O0epexHO BUHMAIOTh JYHKOYTBOPIOBAY, BUIANSIOTH 3aJHIIKHA BOJIOTH
3a JIONOMOT0I0 (PUIBTPYBAJIBHOIO Marnepy i BHOCATh €KCTPAKT JOCIIPKYBAaHUX 3pa3KiB Yy redb (10
20 MKJ €KCTpakTy). 3a JOMOMOr0OK0 aBTOMAaTHYHOTO J03aTOpa 00Epe’KHO HAIIAPOBYIOTh BEPXHIi
eJleKTpoHui Oydep y imyHku. HanmBaroTh y BEpXHIO Ta HIDKHIO KaMepH eJeKTpoaHui Oydep,
HAKpUBAIOTh 3aMMO01KHOIO KPHIIKOK Ta MiAKIIOYAIOTh €JIEKTPOAU 10 OJIOKY JKHUBIIECHHS TaKUM
YMHOM, 11100 BEPXHIiH €IeKTPOa BUKOHYBaB (DYHKIIIIO KaTOJy, a HIDKHIN — aHOxy.

4. Pe:xknM esnextpodopesy

[Tapamerpu enextpodopesy: I = 15 MA — 30 xB. — 1o Buxony miponiny G i3 JyHOK,
I = 30 MA — mepemimenns niponiny G B posminstounii renb, | = 90 MA — 10 3aKkiHYCHHS
esniektpodopesy. I BU3HAYEHHS ONTHUMAIBHOIO 4acy eIeKTpopope3y BUKOPUCTOBYIOTH
eJIeKTPO(OPETUYHY PYXJIMBICTh OapBHUKA, SIKUIT epeOyBae B €KCTPAKTI: vac, 3a sskuid mipoHin G
BUiizie 3 remo, (IKCyeTbes Ta MOro 3HaueHHs NoABOOETheA. Ilicis 3akiHUeHHs enekTpodopesy
BIJIKJIFOYAIOTh OJIOK JKUBJICHHS, 3HIMAIOTh 3alO0DKHY KPHUIIKY 1 3JMBAlOTh BEPXHIM 1 HUXKHIN
eJeKTpOoIHI OyhepH.

5. ®apoyBanHs Ta Qikcaunin OlIKiB

®dapOyBanHsa Ta (ikcariro OiITKIB MPOBOAATH OMHOYACHO. J[Is1 1bOTO KaceTw 3 TrejemM
pOo30MparoTh, a MJIACTHHY 3 TeJieM OMYCKAlOTh B IUIACTHKOBUI KOHTEHHEp, KUK MICTHTH | 1
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po3unHy GapOu, 3aKpUBaIOTh KOHTEHHEP KPHIIKOK W 3anummaroTh Ha 8 rom. [licus ¢ikcarii Ta
(dapOyBaHHs CKIISIHY IUTACTUHY 3 TEJEeM BiIIMHUBAIOTH IIiJ] TPOTOYHOK BOJIOO, MiJCYIIYIOTH 3a
KIMHATHOI TEMIIEpaTypH, MO3HAYal0Th COPTH Ta JOKYMEHTYIOTH 3 JIOIIOMOTOK CHCTEMH, IO
CKJIQIa€ThCS 3 TPAHCUTIOMIHATOPY BUIMMOIO CBITJIa Ta BiIEOCHCTEMH 3 LIU(POBOIO KaMmeporo, Ta
aHaJTI3YIOTh.

6. OnpanwBaHHs TaHUX

Y reHeTHYHO YHCTOTO COPTY, SK MPAaBHIIO, BCi 3epHA BHOIPKU MAIOTh XapaKTePHHUH IS
JTAHOT'O COPTY THUII CIIEKTPiB MpoJiaMiHiB. HasiBHICTh 3epeH 3 iHIIMMHU THIIAMH CIIEKTPIB CBIAYUTH
mpo #oro 3abpynHeHicTh. OTpHMaHI Ha TeJIEBId TUIACTHHI €NeKTPO(OPETUIHI CHEKTPH KOXKHOT
3epHUHM, 1110 aHATI3YETHCS, TOPIBHIOIOTH 3 €TAJIOHHUMH CIIEKTPaMH BiJIIOBITHOTO CTaHIAPTHOTO
copty. COpTOBY YHCTOTY BHpa)xaroTh y BiAcOTKax (dopmyna mis oduwmcieHHs — c¢. 125). 3a
HAsIBHOCTI B 3pa3Ky KUIbKOX €NeKTPO(OPETUYHHUX CIEKTPIB MiAPAXyHOK 3a KOXKHHM BEIYyTh 3a
1ICHTUYHICTIO OJHOPIAHUX THUIIIB CIIEKTPIB Ta BUPAKAIOTh y BIICOTKAX BMICT KO>KHOTO.

Buxopucrana jiteparypa
1. Jlapuenko K. A. Os3Haku $KOCTI 3€pHa IIIEHUI Ta METOAM iX MOJIMIIEHHS /
K. A. Jlapuenko, b. B. Mopryn // ®usunonorus u Ouoxumus KyiabTypHbIX pacteHuil. — 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 // XI1I EUCARPIA Congr. (Febr. 28, 1989) / Gottingen: Vortrage
fur Pflanzenzuchtung. — 1989. — P. 15.

Yacruna 4. MoJieKy/JIsipHO-TeHeTUYHMH aHAI3

4.1 Metoauxa Buaijienusi IHK i3 pociimaHoro marepiany 3a 10noMoroxo
CTAB-meTony*

Beryn. [lezokcupubonykieinoBa kucinora (JJHK) — oamH i3 ABOX THITIB NPUPOIHHUX
HYKJICTHOBUX KHUCIIOT, SIKMH 3a0e3neuye 30epiraHHs, mepenadyy Ta peaji3alilo TeHeTHYIHOL
NpOTrpaMy PO3BHUTKY i (yHKIIOHYyBaHHS *HBHX opraHizMiB. OcHoBHa ponbs JIHK y kmituHax —
noBrotpuBane 30epiranasa indopmanii npo ctpykrypy PHK i 6inkiB. ¥V kimiTHHax eykapioTiB
(HampukIaa, TBapuH, pociuH a0o rpubiB) JIHK MicTUTBCS B siIpi KIITHHH Y CKJIAJI XpOMOCOM, a
TaKOX Y JIeAKUX KIITHHHUX OpraHenax (MITOXOHJIPISX 1 IaCTUAAX).

3 ximiunoi Touku 30py, JHK — me nosra momiMepHa Mosekyna, IO CKJIQJA€ThCA 3
MOCIIOBHUX OJIOKIB — HykJIeoTuaiB. KOXXHUII HYKJIEOTHH CKIAJA€ThCA 3 A30THCTOI OCHOBH,
nykpy (ne3oxcupubosu) i ¢ocdaTtHoi rpynu. Y OuibinocTi BUNaakiB makpomosekyna JIHK
CKJIaJJa€ThCS 3 JIBOX JIAHIIIOTIB, OPIEHTOBAHUX a30TUCTUMHU OCHOBAMH OJMH IPOTH OIHOTO.

Bimomo 4oTHpu BUIU a30TUCTHX OCHOB: aJICHIH, TyaHiH, TUMIH 1 IIUTO3WH, SKi CTIIOJTY4CHI
3a MPUHLIUIIOM KOMIUIEMEHTApHOCTI: aJIeHIH 3 €IHY€ThCS TUIBKU 3 TUMIHOM, T'YaHIH — TUIBKH 3
IUTO3UHOM. [10CTiIOBHICTh HYKJICOTHIIB TI0O3BOJISIE «KOyBaTH» 1H(OPMAIIIIO M0JI0 Pi3HUX THIIIB
PHK, HaliBayxnuBimumu 3 Skux € iHdopMartiiiai, abo matpuuni (MPHK), pudocomanshi (pPHK) 1
tpancnoptHi (TPHK). Vei tumu PHK cuntesyrorses nma matpuui JHK. Kpim komyroumx
nocainoBHoctedd, JJHK MicTUTh NOCHIIOBHOCTI, IO BHKOHYIOTH DETYJISATOPHI 1 CTPYKTYpHIi
GbyHKIII.

Jns oTpuMaHHS SKICHOTO pe3yjibTaTy 3a IPOBEACHHS HMX IOJIMEPa3HO-JIAHIFOTOBOI
peaxuii (I1IJIP) HeoOXxigHO B mporieci BUAIICHHS OTPUMATH MAaKCHMAaJIbHO YHCTY, ONTHMAJIbHOI
koHuentpanii JIHK. Ha crorogni yniBepcansnum meronom Buainenns JIHK e¢ CTAB-meton,
3aCHOBAaHHWI Ha 3[JaTHOCTI HYKJICTHOBOI KMCIIOTH YTBOPIOBATH CTaOUIbHI T4 PO3YMHHI CIIOTYKH 3
uetmitpuerunaamonid 6pomizom (CTAB) 3a BUCOKMX KOHLIEHTpauiid coiyied. I3 3MeHIIeHHAM
koHmentpariii comi NaCl wmwkue 0,4 M komimuieke CTAB/H. k. Bumamae B ocazn. Ilicms
pyHHYBaHHS KJIITHH OLJIKUA JE€HATYPYIOTh Ta €KCTPAryroTh CyMILIIIIO XJIOpOPOpMY 3 130aMIIOBUM
cnuproM. CTAB BUIaNSI0OTh OCaJIKEHHSIM €TaHOJIOM.

IIpusnavennsi: orpumanss npenapatry JJHK.

* 1o meTomuky Ta HacTymHi migrorysamm: Llatox JI. B., x. 6. u., llosryn O. O., c. u. c., Kopons JI. B.,
c. H. c., [Ipucsaxutok JI. M., c. H. c., KopoBko I. I., H. c., KocTrerko A. B., H. ¢., ['onuaposa C. O., c. H. c.,
YKpaiHChbKHI ITHCTUTYT €KCIIEPTH3U COPTiB pociuH, 2014.
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Ipunumun metoxy. MeToa OXOIUTIOE CTafif0 J3WUCYy Ta KiTbKa CTalid BHIIAJICHHS
KOHTaMIHAHTIB: MOIicaxapuIiB, OLIKIB Ta )KHUPIB.

Konmentpartis cojied Ha cramii eKCTpakilii € JayXe BaKIMBOW JIS BUIAAICHHS
3a0pyaHioBaviB. 3a HH3bKOI KoHIeHTpamii comi (<0,4M NaCl) 3a kiMHaTHOi TeMmmepaTrypu
komiuiekc CTAB / IHK Bumamae B ocan, Toai SIK 3a0pyAHIOIOY] JAOMIIIKH HE OCAKYHOTHCS i
MOXYTb OyTH BuiIyudeHi. 30uIblIyroud KoHUeHTpauito comi (>1,4M NaCl), BupanstoTh
JeHaTypoBaHI OITKM ¥ ToJlicaXapuaHi KOMIUIGKCH, a HYKJICTHOBI KHCIIOTH PO3YHHSIOTHCS.
XnopopopM BHUKOPHCTOBYIOTH MJISi BIJOKPEMJICHHS HYKJIETHOBOI KHCIOTH BiJl KOMILIEKCY
nogicaxapu / 6iok i CTAB. XiopodopM neHatypye OUIKH Ta MOJIETIYE PO3ICHHS BOIHOI Ta
opraniuHoi (a3. 3a3Buyaii BogHa (asza € BEpXHBOIO.

3aBepianibHa CTadisl — OYMIICHHS HYKJICTHOBHX KHCJIOT OCA/DKEHHSIM 130IpPOTIIOBUM Ta
MIPOMHBAHHS €TUJIIOBUM CITUPTaMH.

PeakTnBu Ta 001aHAHHSA

[excanenmnrpumermwiamoniym 6poming CTAB (C19H4,BrN); matpito xiopua (NaCl); Tpic
(rimpoxcumetmn)-aminomeran (Tris) (C4H;1NO3); HarpieBa cinb eTHICHAIaMIHTETPAOITOBOT
kuciotu (Na,EDTA); xmopodopm (CHCIs); izonpomnanon [CH3CH(OH)CHs); criupT etunoBwmii
(CoHsOH); neionizoBana Boaa; MikporpoOipku Ha 1,5 Ta 2 Mi; 1o3aTopu 3MiHHOTO 00’ emy (10—
20 Mk, 20-200 mxut i 100-1000 Mk1); aHaTITHYHI Bard; MikporeHTpudyra (He MeHIe, Hix 12
000 Q); TepMmocTaT; BOpPTEKC; BUTsDKHA mada; cymiapka BaKyyMHa; ININATeNb Ta IUIAIIKA IS
3Ba)KyBaHHSI; XOJIOAWIBHUK 3 MOPO3MIBHOIO Kameporo Ha —20°C; criekTpodoToMeTp; 0 JHOPa30Bi
KIOBETH.

Xing po6otn

Po3uunu:

CTAB-6ydep misg ekcrpakuii (pH=8): pa 100 mu
CTAB - 20 1/n 2r

NaCl — 1,4 mons/n 8,181r
Tris — 0,1 mounb/n 1,211 r
Na,EDTA - 0,02 momas/a 0,744
CTAB-6ydep ans npeuumitauii (pH=8): Ha 100 M
CTAB -5 1/n 05T

NaCl - 0,04 monb/a 0,234 r

Harpiit xstopun posuns, (NaCl)=1,2 momns/n
7,013 NaCl na 100 M

TE-6ydep (pH = 8): Ha 100 M1
Tris — 0,01 monb/n 0,121r
Na,EDTA — 0,001 mouns/1 0,037 r

1. IlinroToBKa 3pa3kiB

3epHOBUIl 3pa30K TONEPEAHbO MOJPIOHIOIOTH 3a JOMOMOTOK KOMEpPIIHMX OJeHIepiB
(manpuknaa, GM200). [ToapiOHeHHST MOTPIOHO MPOBOAMTH HA OKPEMii TEPHUTOpIi 31 3MIHHUMH
YalkaMmi, 1100 3ano0irty 3a0pyIHEHHIO 1HIIUX NPUMILIEHb Ta 3pa3KiB.

2. Jlizuc

2.1 IloMicTUTH B IITATHB Ta MiAMKMCATH BIAMOBIIHY KUIBKICTH TPOOIpOK 06’ €MOM 2 M.

2.2 Buectu o 100-300 MT rOMOTEHI30BaHOTO 3pa3Ka y BiIOBIIHI TPOOIPKH.

2.3 Jomatu 1,5 mn migirpitoro (+65°C) CTAB-0ydepa nns excTpakiii.

2.4 Bwmict npo0ipok nepeMimary Ha BOPTEKCI i MOMICTUTH B TepMOCTAT JUI 1HKyOarii 3a
temneparypu +65°C npotsrom 30 xs.

2.5 Hentpudyrysaru npobipku npotsirom 10 xB. mpu 12000 g.

2.6 Ilepenectu 750 MK BepXHbOi (a3u B 4UCTI PoOipku 06’ emom 1,5 mut.

3. BizmuBanus Ta npenumiranis

3.1 Baectn mo 750 mkn cymimi xmopodopm: i3oaminoBuii cupt (24:1) mo mpobipok
(1. 2.6) Ta mepeMilaTH IpoTAroM 3 XB.

3.2 Uentpudyrysatu npobipku npotsarom 15 xs. mpu 12000 g.

3.3 Ilepenectn 350 Mk BepxHBOI BOAHOI (hasu B umcTi Tpodipku 06’emom 1,5 mur Ta
nonatu 700 mxin CTAB-Oydepy mst nperumitaiii. [lepemimaTu Ha BopTekci 10 c.

3.4 TaxyOyBatu npotsrom 30—60 XB. 32 KIMHATHOT TeMITEpPaTypH.
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3.5 Uentpudyrysaru npobipku mpotsrom 15 xB. mpu 12000 g.

3.6 Bunanuti HagocamoBy pimuHy W gomatm 350 wmxkan NaCl (1,2 wmons/n),
pecycnenayBatu ocaj npoTsaroM 30 ¢ mepeminTyBaHHIM Ha BOPTEKCI.

3.7 Homatu cymim 350 mxn xiopodopm: i3oamisioBuid cniupt (24:1), nmepemimata BMICT
MpoOIpOK MPOTATOM 3 XB.

3.8 Lentpudyrysaru npobipku 15 xB. mpu 12 000 g.

3.9 Ilepenectn 250 MK BepxHBOI BOMHOI (ha3w B ymcTy mpobipky ob6’emom 1,5 M Ta
nomaté 170 MKJI OXOJIOKEHOTO 130TPOTIaHOITy, 00EPEKHO MepeMilllaTh i 3aJUIIMTH Ha 2 XB. 32
KIMHATHOT TeMITepaTypH.

3.10 Hentpudyrysatu mpobipku npotsrom 15 xB. mpu 12000 g, 3a remmeparypu +4°C.

4. BinmuBanHs

4.1 HagocanoBy piauny obepexxno Buganutu i nonatu 500 mxi 70 % po3unHy eTaHOmy.
Ob6epexHO niepeMiniaTi BMiCT IPOOipOK.

4.2 lHentpudyrysatu npoOipku npotsrom 10 xB. mpu 12000 g.

4.3 Bupanutu HamocanoBy piauny # Bucymmtua ocan JHK mpotsrom 10-15 xB. y
BaKyyMHOMY KOHIIEHTpaTopi 3a Temneparypu +60°C.

S. Po3yuHeHHs

5.1 Baectu y npo6ipku 3 Bucymennm ocanom JIHK 50 mxn TE-Oydepy.

5.2 InxyOyBatu 3a Temnepatypu 37°C npotsirom 35 xB.

5.3 Ocamutu kparuti nentTpudyryBanssaM Ha BopTekci npotsrom 30 ¢ mpu 5000 06/xB.

Bunineny JIHK moskHa 30epiraté TmkAcHb 3a Temrepatypu 2—8°C i mpoTsAroM poKy 3a
temneparypu —16°C.

4.2. BuzHaueHHs KiJIbKOCTi Ta sikocTi Buaisienoi JJTHK
1. Bu3snaveHnHs KijibKocTi Ta oninoBannsa sikocti JIHK 3a nomomororo
cnekrpodoromeTpii

KinpkicHHI BMICT HYKJIETHOBOT KHMCJIOTH MOXE BH3HAYaTHCh O€3MOCEpPEeIHBO Y BOIHOMY
pO34MHI B pO3BEICHOMY a00 HEPO3BEACHOMY BHIJISI/II BUMIPIOBAaHHIM BEIMYWHH TOTJIMHAHHS A
(ontmuna ryctuHa, OD) ynbpTpadioneToBux mpoMeHiB CBiTIa B Aiama3oHi JOBKHHHU XBUJIb Bif
210 M 10 300 HM. SIKIIO TOCTITHUMA 3pa30K JOCTATHHO OYUIICHUHN (TOOTO 6€3 TOMIIIOK, TAKUX K
Oinku, (eHOoN 4M araposa), CHEKTpOo(OTOMETpHUUYHE BU3HAYEHHS KIJIBKOCTI YIbTPagioIeTOBOTO
CBITJIa, IO TOTJIMHAETHCS A30THUCTUMHU OCHOBAMH, € TOYHHM 1 mpocTtuM. J[is mporo meromy
izeaibHUM € Oydep 3 HU3bKOIO 10HHOK KOHIeHTpatieto (Hanpukian, TE-Oydep). Konmnenrpariis
HYKJICTHOBUX KHCJIOT BU3HAUYAETHCS 33 JOBXKHHU XBWJII 260 HM y TOpIBHSHHI 31 CTaHAapTHUM
po3urHOM. OCKUTBKM OUTKM TOTJIMHAIOTH 3a JOBXHHHM XBWIl 280 HM, BimHOMmIEHHS Ajpo/Azgo
BUKOPUCTOBYETHCS JUIsl BU3HAUCHHS YMCTOTH HyKieiHOBHX kucnoT. Yucta IHK moBunHa Oytu 3
BEJIMYMHOKO BiJHOIICHHs TpuOym3Ho 1,8, Toai sk yucta PHK — 2,0. TlormHaHHS 32 TOBXHUHU
xBwii 230 HM BinoOpaxkye 3a0pyIHEHHs 3pa3Ka TaKMMHU CIIOJYKaMHU SK BYIJICBOIH, NENTHIH,
¢denomm abo apoMaTW4Hi BYTJIeBOAHI. SIKIIO 3pa3K¥ YHCTI, TO BiTHOMIEHHS Ajgo/Agsy CKIamae
npubnuzno 2,2. Baxmmo BigzHauntH, mo pomimku PHK y pozumni ITHK He moxyTts OyTH
BUSBIICHI METONIOM crekTpodoromerpii. Came dbepe3 1me PEKOMEHIYEThCS BUKOPHUCTOBYBATH
ensumatnane BuganeHHs PHK Ha npukinnesux eranax Buminenns JJHK.

2. Ouninka sikocTi Ta KinbkocTi Buaijienoi JIHK metonom enekrpodopesy B
araposHomy reJi 3 papOyBaHHSIM OPOMHCTHM €TUHiEM

AnprepHaTuBHUN MeTon enekTpodopesy JHK B araposnomy renmi 3 momaibIidM
(dapOyBaHHIM OpPOMUCTHM €THJIIEM 103BOJIsi€ BU3HAUNWTH KulbKicHui BMicT JIHK Ta anamizyBatu
ii (i3uuyHuii ctaH (CTymiHb Aerpajaauii, HasBHICTh 3anuikoBoi KiabkocTi PHK) y Bumankax
noctynHocTi oOMexeHnoi kumbkocti JJHK. V manomy Bumajgky KUTbKICTh HYKJIETHOBHX KHCIIOT
MOKe OyTHM BCTAHOBJIEHA METOJOM IOPIBHSAHHA 3 HA0OpPOM CTaHIAPTHHUX KOHLIEHTpalid 3a
IHTEHCHBHICTIO (DJIIOOPECIEHIII{, 110 BHUIPOMIHIOETHCA OpPOMHUCTUM ETUIIEM 3a ONPOMIHEHHS
YO-cBiTiIOM.

Buxopucrana jireparypa

1. bmom S.b. BnpoBamkeHHS METOMIB OINIHKA HAsBHOCTI Ta BMICTYy TEHETUYHO

Mo (IKOBaHMX KOMIIOHEHTIB Yy MIPOAYKTAaX Xap4dyBaHHsS, KOPMax i maphroMepHO-KOCMETHIYHUX
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BupoOax. / 5. b. biom, M. O. bannukosa, I1. A Kapros [Ta inmrni]. Hayka ta innoBarii. — 2008. —
T4.—Ne2.—C. 40-48.

2. ICTY 1SO 21571:2008 «IIponyktu xapuoBi — MeToau BUSABICHHS T€HETHYHO
MoAu(pIKOBAaHUX OpPraHi3MiB 1 MPOAYKTIB 3 iXHIM BMicTOM — ExcTparyBaHHA HYKJIETHOBOI
KHCIIOTH.

3. ACTY-IT CEN/TS 15568:2008 «IIpoayktu xap4oBi — MeToau BUSBICHHS
T€HETUYHO MOAM(IKOBAaHUX OpPraHi3MiB 1 MPOIYKTIB 3 IXHIM BMicTOM — BinOupanHus mpoo».

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 BUKOPUCTAHHA MiKpocaTeiTHuX mapkepiB (SSR)
nJiA inenTudikanii copris coi

Beryn. MikpocaTerniTi BioMi sIK TPOCTI TOBTOPH HYKJICOTHIHUX TOCTITOBHOCTEH (aHTII.
Simple Sequence Repeats, SSR), a6o kopotki TanaemHi mosTopu (anri. Short Tandem Repeats,
STR — onuH i3 THImB TaHAeMHHUX MOBTOpPiB, modiMopdHi misaku JJHK renomiB ycix abo
OLIBIIIOCTI OPraHi3MiB, 1110 CKJIQJAI0THCS 3 TOBTOPIB 1—6 1. H. (MMap HYKJICOTHIIB) 3aBIOBKKH (Bif
1-2 no 4-10 1. H.), a MOBHMI PO3MIip IUISHKH, 3a3BHUa, ckiagae 1o 150 m. H.) MikpocaTeniTHi
MIOCJTIIOBHOCTI MalOTh KOAOMIHAHTHMM THUI YCHNAJAKyBaHHS Ta pO3TallloOBaHI B paifoHax
Hekonyrovoi JJHK.

BapiaGenbHICTh KUIBKOCTI IIOBTOPIB B OZHOMY MIKpOCATEIITHOMY JIOKYCI CKJIaIa€ YUCIIO,
AK€ € YHIKQIbHUM Ui OKPEMOro IHAMBIAYyMy, IO J[JO3BOJIAE BUKOPUCTOBYBATH iX SK
MOJIEKYJISIPHO-TEHETUYHI MapKepu. 3a TOCIIPKEHHS JoKali3aiii MiKpocaTeiTiB 1 KUIBKOCTI TXHIX
MOBTOPIB y COPTIB COI MOKHA CKJIACTH YHIKQJIbHY TeHETHYHY (opMylly abo imeHTH(IKaIiHHUI
3aIuC KOXHOTO OKPEMOTO COPTY.

IIpu3navyeHHsi: BUBYCHHSI BHYTPIIIHHOCOPTOBOTO Ta MIXCOPTOBOTO MOJIMOP]i3My, IO
JI03BOJISIE OLIHUTH TE€HETHYHE PI3HOMAHITTS, a TaKOX BIATBOPUTH T€HETHYHHU TPOPITb st
KOXKHOTo copty coi. Cucrema inenTudikamii Ta macnoprusanii npencrasisie GopMy COpTy, IO
BiJOOpaxye aneabHUi CTaH 100paHUX JOKYCIB.

Cytb MeToay: amrutidikamis MikpocatemitHol nocaigoaocti JJHK, mo mocmimxyeTses
metozoMm end-point IIJIP 3 mopmanbmmM BU3HAYCHHAM 11 MOJIEKYJISIPHOI MacH, METOIOM
PO3JIIEHHS POAYKTIB aMIUTi(iKalii B arapo3HOMY Tei.

PeaxTnBu Ta 001a1HaHHA: aMIUTI(QiKaTOp (TEPMOIMKIIED); MIKPOLIEHTpU(dyTa 3 POTOpPOM
JUIS  MIKpPOIIPOOIpOK; MiKpoleHTpudyra 3 pOTOPOM Tija IUIAIIKH; BOPTEKC; MIKPOIINETKH
3miHHOTO 00’€emy: 0,5-10 Mk, 10-100 vk, 20-200 mxi, 100-1000 MK, HAKOHCYHHWKH IS
MIKpOMINeTKH; TpoOipku Ha 1,5-2 MKII; cTpinmoBaHi NMpoOIpKH ab0 IUTAIIKW; KPUIIKWA IS
CTpiNOBaHUX MpOOipoK ab0 TMOKPUBHA IUTIBKA JUIs IUJIAIIOK; CHUCTEMa IJIsi TOPU30HTAJIHLHOTO
eJIeKTpoQope3y; aHATITUUHI Bary; IINaTelb; MIKPOXBHIbOBA Mi4; OyTens Ha S00 M1 3 TBUHTOBOIO
KpHUIIKOI0; CHCTEMa TeNb-IOKYMEHTAIlll; TpaHcimoMiHaTop; Habip pekombOinantHoi Taq DNA
Polymerase (Fermentas), dNTP Mix (Fermentas); npsimuii 1 3BOpOTHi#l palimMepu; JIei0OHI30BaHa
BOJIa JIUIS MOJIEKYJISIpHOI Oiosiorii; araposa; eruaiym Opomim; 6xLoading buffer (Fermentas);
MapKepH MOJISKYJISIPHOI Baru; IMCTUILOBaHa Boja; Tris; 6opHa kucnora; EDTA.

Xin po6otu

1. 106ip npaiimepis

Jo6ip HalleQekTUBHIIMX MpaiiMepiB MNPOBOJATH 31€OUIBLIOrO 3a JITepaTypHUMHU
JTAHUMH, aJie 3 ypaxyBaHHSIM MPUHHATUX BUMOT. J[0 TAKMX BUMOT HaJIC)KaTh:

— po3mip mpaiimepa Mae Oyt 16—25 HyKIICOTH/IB;

— PI3HHUISI MK TeMmIeparypamMH MpSMOro Ta 3BOPOTHBOTO MpaiiMepiB HE TMOBUHHA
nepesuiyBatu 6°C;

— kinbKicTh G-C-map mae 6yt 50-60 %;

— IUJISl TIOKpAIEHHS SIKOCTI T10puan3aiii peKOMEHIye€ThCSl TOOUpaTH MpaiMepu Tak, 00
OCTaHHI KiJIbKa HYKJICOTH B 3’ -KiHIg mpaiimMepa mictuin GC-0cHOBH;
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— IpaiiMepu MaloTh OyTH HE caMo- a00 HE B3aEMHO KOMIUIEMEHTAPHI.
Hnsa inentudikauii ta audepeHIiamii copTiB coi PEeKOMEHIOBAHO BHUKOPHCTOBYBATU
HacTynHi npaiiMepu (Tadsm. 50).

Tabmurs 50
Xapakrepuctuka SSR npaiimepiB i inenTudikauii Ta qudepenuiaunii copris coi
Ne Ha3ssa Hykneotunna nocnioBHiCTs npaiiMepiB Temneparypa
n/n | mpaimepy 5 ... 3 riopuanzaii, °C
1. gCgTTTTTAgTATYgATAATOTTTT
Sattr26 | gcgAAgIgACAAGAGTOAT 55
2. Satt063 AAATJATTAACAATYTTTATQAT 50
ACTTgCATCAQTTAATAACAA
3. g9gTTATCCTCCCCAATA
Sattlld | ATATggyATOATAAGITGAAA 55
4, Satt 228 TCATAACQTAAgAgATggTAAAACT 60
CATTATAAgGAAAACYTgCTAAAQAQ

2. IlpuroryBanHs peakuiiHol cymimi

[lepen mouaTkoM poOOTH TOTPIOHO 3pOOMTH BCi HEOOXiIHI PO3paxyHKH, MPOBECTH
MiATOTOBKY pOoO0YOro Micist (IPOTEPTH CIIUPTOM CTiJl, 103aTOpH, podouy moBepxHio Y P-00kcy),
MiIUCATH IPOOIPKH, CTPINK ab0 TUIAIIKY.

Po3paxyHOK KIJBKOCTI peareHTiB po0odYoi CyMill TPOBOIATH MHOKEHHSIM 00’eMy
koxHoro pearenra (okpiMm JIHK, KiUIBKICTh SKOT Ha KOXHY PEakKIlit0o — 2 MKII), IOTPIOHOTO IS
NPOBE/IEHHs OJHI€l peakiii, Ha KUIbKICTh peakuid. IIpu 1bOMY, KOMM KUIBKICTh peakiit
301IBIIYETBCS KPAaTHO BOCBMH, TO KUIBKICTh KOKHOTO peareHTra HeoOXiJHO 30UIBIIUTH Ie Ha
OJIHY PEaKIiIo.

IIpuecomyeanns peakyitinoi cymiuli nOYUHAIOMb Juuie NICAA NOBHO20 PO3IMOPOIICYBAHHSL
6cix peacenmie, okpim Taq nonimepasu.

OTXe, CKJIaJl PeaKIliitHOT CyMIllTi JJIst IPOBEACHHS OJIHI€T PEeaKIlil Mae TaKUi BUTIISL:

10 TIIP-6ydep (6e3 MgCl,) 2,5 MKI
po3uunr MgCl,, 25 MOJIB/IM° 2,0 MKJ
po3uun ANTP, 10 MOJIB/ M 0,5 MK
cymim mpaiimepis F+R, 10 mxmomns/am® 0,5 mxn
Taq JHK-nonimepasa, 5 on/mMkin 0,2 Mk
JIel0HI30BaHa BOAA 17,3 MKa
3pa3zok IHK 2,0 MK
3arajJibHui 00’ €M 25,0 MK

VY npobipky 06’emom 1,5 a0 2 MKJI 10/1al0Th MOCIIOBHO YCi KOMIOHEHTH cyMii. Tag
noJiiMepasy CIijl J0JaBaTh OCTaHHBOI, JiCTarouu ii Oe3mocepeiHbO0 3 MOPO3WIBHOI KaMepu i
BiJpa3dy IiClAs TIPOBEACHHS MAaHIMyJAIii TMOBEPHYTH Ha3zal. [ OTOBY peakIiiiHy CyMimn
MepeMILyIOTh Ha BOpTeKci, HeHTpudyrytoTs npotarom 30 ¢ npu 7000 g.

Hanocsate mo 23 Mka peakiiiiHOi cyMilll O KOXKHOi SIMKM CTPUIIOBAHOI MPOOIpKH 4u
IUTAIIKK ¥ J0Aal0Th TYAM 5K, KOXKHOro pasy minmerytouu, no 2 mkia JHK. Crpinu minsHO
3aKpUBAIOTh KPHUIIKaMH a00 peTelabHO 3aKJICIOIOTh IUJIAIIKY IUTIBKOIO, MICHS  I[bOTO
neHTpudyryroTs npotsrom 1 xB. mpu 3700 g.

3. YmoBu nposeaenns I1JIP

['oTOBI 3pa3ku MOMINIAIOTh B aMILTi(iKaTop 1 3amycKaroTh nporpamy nposeaenHs [1JIP.
3aranoM BOHa Mae€ OJHAKOBI mapameTpu mius Bcix SSR mpaiimepiB, 3MIHIOETBCS JIWIIIE
TeMieparypa riopunuzauii npaiimepis (Tx), fiKa € IHIUBITYaTbHOO JUIsl KOKHOI AapH MpaiMepis.
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IIporpama npoBegenns IJIP

Etamm Temmnepatypa, °C Yac, xB. ITpornec KinpKkicTh 1TuKIIiB
1 95 2:00 nenarypauis JTHK 1
2 95 0:35 nenatypanis JJHK
3 Ta 0:35 riopuauzamis 38
4 72 0:50 €JIOHTAIlIS

3aranpHa crpolieHa GopMmysa po3paxyHKy OoNTUMaIbHOI TeMiepatypu riopuam3arii (Ta)
npaMepa Ma€e TaKuil BUTTISA!

Ta=T—4°C;

Tm=[(A+T)x2°C]+[(G+C)x4°C] (sxm0 cymapHa JOBKHHA OJITOHYKJICOTHIA HE
nepesuirye 20-Ti OCHOB);

Tn=22+1,46%([2x(G+C)]+(A+T)) (skmo cymapHa HOBXHHA OJIrOHYKJICOTHAA CKJIaaae
20-30 ocHoB), ne Ty, — TemnepaTypa MaaBICHHS.

[TpoTe po3paxoBaHa TaKUM YHMHOM TEMIIEpaTypa HE 3aBXKIH Ja€ 3aJ0BUIBHUI pe3ysbTarT,
a TOMY 4acToO MOTPeOy€e EMITIPUYHOTO JOOTPAIFOBAHHS.

4. Bizyauaizauis SSR npoaykriB amniigikauii (e1exkTpodgopes)

Bisyanizanis npoaykriB ITJIP 3milicHIOETBCS PO3IUICHHAM I1X B arapoBoMy reimi 3
KoHIeHTpauiero 3 %. Jlns 3a0apBieHHs] aMIUTIKOHIB BUKOPHCTOBYIOTh €TUAIYM OpOMij, SIKHH He
ximivHO 3B’s3yeTbes 3 JIHK 1 Mae 31aTHICT CBITHTHCS B yIbTPadioaeTOBOMY CBITII.

st npurotyBanuas 230 mi 3 % arapo3HOro reiito HeOOXiqHO po3IUIaBUTH 6,9 T araposu B
0,5*TBE 6ydepi, sxuii Takox € enekrpoguuM 6ydepom. s npurorysanns 0,5 TBE 6ydepy
n0TPiGHO B MipHMit amiHap Bt 100 M cTokoBoro posunny 5> TBE Gydepy it foBecTH ioro

THIS. 540r
OOPHA KHCIIOTA. . ..ueueenenennnnnns 2751
EDTA. ..o, 3,722t
JHMCTHIbOBAHA BOJA.............. no 11

PosmaButn  arapo3dy MoOKHA B MIKPOXBHWJIBOBIH TIe4i, MEPIOJUYHO PETEIbHO i
nepemimyroud. J[o ToToBOTo Teito A01ar0Th 1 MKII eTraiyMa OpoMiny, 00epeKHO MepeMIlIyroTh 1
3aJIMBAIOTh y MOMEPEIHBO MPUIOTOBaHY (OpPMY 3 JIyHKOYTBOprOBayamH. ['enb MmosiMepu3yeThest
npotsirom 40 XB.

[To 3akiHueHHI modiMepu3alii Trelb MEPeHOCATh 10 eNeKTpoPopeTHyHOi Kamepu Ta
BUAAJISAIOTH JIyHKOYTBOPIOBAUI.

Jlo koxxHOTO 3paska noxarote no 4 mxn 6xLoading buffer (6ydepy s nanecenws),
HINEeTYIOTh 3pa30K, MIiCs YOro B JYHKHM arapo3HOTO Tejll0 BHOCSTH IO 9 MKIJI CyMillli IPOJIYKTY
amrurigikanii ta Oydepy ans HaHeceHHs. B mepmmii Ta ocTaHHIM JyHKM BHOCATH MO 4 MKI
Mapkepa noBxuH ¢pparmentiB JJHK (sx mpaswuio, Ha 20 un 100 nap HyKICOTHIIB).

Enextpodope3 mpoBoasTh 3a HampykeHOCTI enekTpuuHoro mnoist 5 V/em. Tpuamictb
esiekTpodopesy ckiaaae i faHoro o0’emy remo 1 rog 20 xB. s BU3HAYEHHS ONTUMAJIBHOTO
Jacy enekrpodopesy BukopuctoByroTh 6xLoading buffer, sikuii 6yno BHeceHo mo 3paskis. [licis
3aKIHYEHHS eJIEKTpo(ope3y BIAKIOYAIOTh OJOK KHUBJIEHHS, 3HIMAIOTh 3a00DKHY KpULIKY. ['enpb
o0epeXHO BHUMMAIOTh Ha TPAHCUIIOMIHATOp JJs Bi3yamizamii mNpoAaykTiB amrumidikamii 1
¢doTorpadyroTh 3a TOOMOTOI0 CUCTEMH TeITb-T0KYMEHTAIIIi.

5. OnpauoBaHHA TaHUX

3a70KyMEHTOBaHI  €leKTpodoperpaMu pefaryoTb 3a JOIMOMOTOK  KOMIT FOTEPHOI
mporpaMu TpadigHOTO pemaKkTopa IS TOro, MO0 OTPUMATH MAKCUMAILHO YiTKE 300pakKeHHS.
Po3mip ¢parmentie JIHK Bu3HauaroTh 3a gonoMororo komn rorepHoi nporpamu TotalLab v 2.01.
Bin BU3HauaeThCs MporpaMoro BiTHOCHO Mapkepa 1oBxuH ¢parmentis JJTHK.

PisHomaHiTHICT aneniB  SSR  JoKyciB BHM3HAuYalOTh 3a JOMNOMOIOK  1HACKCY
nonimMopdnocti tokycy PIC (Polymorphic Index Content) 3a ¢popmysoro:
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PIC, =1-) p;
j=1

ne: Pjj—gacrora j anens ms Mapkepa |,
N — 3arajbHa KiJIbKICTh aJIeyiB.

Buxopucrana jiteparypa

1. bpuk A. HccrmenoBanue reHeTHUeckoro pasHooOpasus cou (Glycine max L.) ¢
nomouipto [III-ITHP anamuza. / A. bpuk, }0. Cusonan, B. Cuukaps. // MonekynspHo-
reHeTu4YecKkue Mapkepsl pactenuil: Tesuceol noki. mexa. kond. — K., 1996. — C. 12-13.

2. Ucnonw3oBanue [11[P-ananusa B reHeTUKO-CENEKIIMOHHBIX HcchaeaoBanusix. / Hayuno-
MeToauveckoe pykoBoacTBo. // IToa. pea. Cusonama 0. M. — K.: ArpapHa Hayka, 1998. — 156 c.

3. Pamazanoser C. A. /IHK-renoTunupoBanue Ha ocHOBe SSR-mapkepoB AnpOupoBaHue
1 ooop onTuMaibHBIX yenoBuid st Glycine max (L) Merr. / C. A. Pamasanosi, C. 3. ['yueTisp,
T. C. AnronoBa // HTb BHUMMK Macnuunsie kynbtypbl. — KpacHomap, 2007. — Ne 2 (137) —
C. 78-80.

4. Nei M. Molecular evolutionary genetics / Nei M. — New York: Columbia Univ. Press,
1987. - 512 p. ISBN 0231063210.

5. Cregan P.B. An integrated genetic linkage map of the soybean / P.B. Cregan,
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.) /
R.C. Shoemaker, T.C. Olson // Genetic maps: Locus maps of complex genomes. Cold Spring
Harbor Laboratory Press. — 1993. — P. 6131-6138.

4.4 MeTonuka
SIKICHOT'0 aHAJIi3y YyKOPiIHOr0 reHETHYHOI0 MaTepially y cOpTax coi 3a J0IOMOI 010
metoay IIJIP y peanbHoMy 4aci 3 BUKOPUCTAHHSM TeCT-CUCTEMH
«I'MO-cos» (35S/NOS cKpHHIHT)

Beryn. JlaGopaTopHuii MeTO IPYHTYETbCS Ha 3actocyBaHHi [1JIP B pexumi peaabHOTO
gacy. Bxiroyae B cebe OIHOYACHO JCTEKIF0 Ta KUIbKICHE BH3HAUYCHHS CrHEUpIgHOl
nociigoBaocTi JJHK y 3pasky.

OpunuMm 13 nonyssipHux MetoxiB IIJIP y peanbHOMy uaci € MeTOJ 13 BUKOPHUCTAHHSIM
duryopecuentroi mpodu (5’-ex3onykieasuuii). Lst mpobda siBiste cO60I0 OMTOHYKICOTH I, 0 JABOX
KIHIIB SKOTO TMPHUEIHAHI BIIMOBIIHO: penopTep (urroopecueHIlii — A0 5 -KiHI Ta Horo TaCHUK —
no 3’-xinng. Komm mpoba He 3B’sM3aHa 3 MAaTpHICI0, pernopTepHa (DIFOOPECIEHINs] TaCUThCs
ONMM3BKO PO3TANIOBAHOIO (apOoro-racHUKOM. DiroopecueHTHO MideHa mpoda 3B’SIBYEThCSA 3
BiJIMIOBIZTHOIO JITHKOO MaTPHILi-MillIeHi, siIka MICTUTBhCS MIX JIBOMA MpaiMepaMu 3a MPUHIUIIOM
KommieMentapHocti. Ilix wac eramy mnomoBxkenHs Taq-mojimepa3a 3a paxyHOK 5’-
€K30HYKJIEa3HOI aKTUBHOCTI pyHHYy€e poOy, po3TallloBaHy Ha MaTpULli, THM CaMUM Bi €IHYIOUH
Bix 5’-kiHIs ipobu (uryopecuienTHHl 6apBHUK. Bifcranp mMix (papboro-penmoprepom ta GapOoro-
TaCHUKOM PI3KO 301IbIIY€eThCS 1 piBeHb (prroopecueHtii 3poctae. BinnoigHa onTnyHa cucrema
npuiany ¢ikcye 30inbiIeHHS piBHA Quiroopectenuii mcas koxxHoro muxiy ITJIP. Ontuunmii
CUTHAJI OOYHCITIOETHCS 3a CHEIIAIbHOI0 TIPOTPaMO0 Ta BIATBOPIOETHCS Ha muctutei rpadivno. 3
OTJISITy Ha T€, IO MOCWICHHS (DITF0OpECIIeHIIiT BiIOYBA€EThHCS JIMIIE 32 YMOBH BiAMAIIOBAaHHS 000X
npaiimepiB Ta (aroopecueHTHO MiueHOi mpoOu, ITJIP y pexumi peambHOro uyacy mae BHILY
cnenupiunicth, HiK kinacuuyHa [IJIP. BigHocHa KiNbKiCTh TeHa-MIIICH] J1a€ MOXIIUBICTh
noOynyBaTH CTaHJAPTHI KPUBI, BUKOPUCTOBYIOUM BIJOMI KUIBKOCTI JOJATKOBHX E€HAOT€HHUX
T'EeHiB.

CyTs MeTOay: MpOBEACHHS OJHOYAcCHOI JeTekmii Tpbox mochigoBHocTed JIHK 3
BUKOPHUCTAHHSAM peakUiiHOI CyMil, HI0 MICTUTh MNpaiiMepu Ta MideHi (IIyOopecleHTHUMU
OapBHUKAMH 30H/IH.

PeaxkTtuBu Ta ob6aaaHanHsi: Tect-cuctema «I'MO-cos» (35S/NOS ckpuninr) (1
«YxpamerprecTcTanaapt»); amitidikatop tumy iQ iCycler BIO-RAD; wikporentpudyra 3
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POTOPOM TSI MiKpOTIPOOipOK; eHTprdyTa 3 pOTOPOM ITiJT IDIAMIKH; BOPTEKC; J03aTOPH 3MIHHOTO
06’emy: Ha 0,5-10 Mk, 10-100 M, 20-200 M, 100—1000 MK1; HAKOHEYHUKH HA J03aTOPH;
npoOipku Ha 1,5-2 MKi1; Tuiamky abo cTpUroBaHi MpoOipKy; MOKPHUBHA TUTIBKA I IUIAIIOK abo
KPUIIKY 7151 CTPUIIOBAHUX NMPo0ipok; Y D-60Kc; taMiHapHHUM OOKC; mITaTUB-poOOUe MICIIE.

Xin podotu

Jlo cknamy TecT-CUCTEeMH BXOJIUTh TaKUil HaOlp peareHTiB:

Herarusuuii konTposibauii 3pa3ok (HK3) 50 MKI 1
[To3uTnBHMI KOHTpOILHMIA 3pa3ok (ITK3) 50 MKI 1
TTJIP-PY cymim 1,8 MK 1
Tag-momiMepasa 20 MK 1

Peakmiitna cymim (ITJIP-PY) miei Tect-cucremMu Bke MIiCTUThH MpaiMepH O TECTOBAHUX
MOCIITIOBHOCTEH, TOOTO N0 TMOCIIJOBHOCTI MPOMOTOpa BIpYyCY MO3aiKé IBITHOI KamyCTH
(35S CaMV) i tepminatopa HonamudcunTasu (NOS) 3 Agrobacterium tumefaciens, siki BXoasaTh
710 CKJ1ay 0araTboX TpPaHCTEHHUX KOHCTPYKIIiH, a TaK0oX reHa JeKkTUHY (LeC) coi sk eHI0reHHOTO
BupocnennpiyHoro KoHTpoito npoxomkeHHs ITJIP peakuii. Kpim toro, mo ii ckmamy Takox
BKJIFOYEHO cHenr(ivyHi A0 LUX MOCIIJOBHOCTEHN 30H1M, MiYeHI BiANOBIAHO O6apBHUKamMu: FAM —
1o 35S-nmpomoropa; ROX — no NOS-repminaropa; JOE — no Lec-rena.

1. IlpuroryBanHs po6oy4oi cymimi

s 3anobicanns konmaminayii peaxmusie oas IIJIP y peanbHoMy yaci npucomyeamHsi
pobouoi cymiwi ma enecennsi [JHK mae nposooumucs y piznux npumingennsx abo Y @-ookcax.

1.1 IMepen moyaTkoM pOOOTH MOTPIOHO 3pOOUTH BCi HEOOXIAHI PO3PAXyHKH Ta MPOBECTH
MiATOTOBKY po00o4Yoro Micis (IpOTEPTH CIHPTOM CTiJ, J03aTOPH, poOouy moBepxHiO Y D-00KCcy
Ta JIJAMiHAPHOTO OOKCY).

1.2 Bigibpatu HeoOXxigHy KidbkicTh I[IJIP mpoOipok, BKIIOYAaOUM HETaTUBHUM Ta
MO3UTUBHUM KOHTPOJi, HeraTuBHUK KoHTponb BuminenHs JIHK (HKB). Vci 3pasku, mo
JIOCITIKYIOThCS, IyOITI0I0ThCA. X HEOOXiHO MPOMapKyBaTH.

1.3 Po3moposutn npobipky 3 I[IJIP-PU cymimmro Ta perenpHO ii mepemimarud Ha
BopTekci. OcaanuTH Kparuli HeTPUBAIMM LIEHTPU(DYTyBaHHSAM.

1.4 TlpurotyBatu poOo4y CymiIll 3a mpornopitisimMu (tadm. 51):

Taomuws 51.
Cxiiaa po6ouoi cymimi
KOMIOHOHTH ]I-<1J'IBKICTB 3pa3KiB (MKJ‘I)N
- oo ey
q P 0,2 (0,2xN+1)
B koxHy npobipky BHeCTH 110 18 MKJI peakIiitHoi cymimi
JIHK 3pa3zka | 2 MKJI
3arajbHa KUIBKICTh peakiiiiHoi cymini 20 MK

*ﬂKHIO 6inbire 10 3paskis.

s 3anobicanns oeepadayii peakmugis yci pozuuru 0 IIJIP maroms Oymu 3axuweri 6io
NPSAMUX COHAYHUX NPOMEHI6 | nepebysamu 8 po3mopodiceHoMy cmati He Oinvute 1 200.

1.5 ToroBy pobouy cyMill peTelabHO MEepeMilllaTH Ha BOPTEKCl, Kparulli OCaJuTh
ueHTpudyryBanusam. Ilo 18 mxia rotoBoi poboyoi cymimn A0AaTH OKPEMUM HAKOHEYHUKOM 3
aepo30JbHUM 0ap’€poM B YHCTI MPOOIPKH.

1.6 BuxkopucTOBYIOUM HAKOHEYHHUK 3 aepo30JbHUM ¢iibTpoMm, nogatu mo 2 mka JJHK
3paska B MPOOIpKH 3 pOOOYOI0 CYyMIIIIIIIO.

1.7 Y mpobipKy HEraTMBHOTO KOHTPOJBHOTO 3pas3ka BHecTH 2 Mk po3unHy HK3 (-), y
poOipKy NO3UTUBHOTO KOHTPOIIO 3pa3ka BHecTH 2 Mk [TK3 (+).
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2. YmoBu nposeaennsi IIJIP y peanbHomy uaci

2.1 CTBopUTH IUIAaHIIETHUH TOKYMEHT BIAMOBIAHO A0 IHCTPYKUIi Aisi amiutidikaropa,
3amaun  getekiito  ¢uyopecuentaux OapBaukiB FAM  (35S-mpomortop), ROX (NOS-
tepminarop), JOE~ (Lec). Y BumamKy KOpHCTYBAaHHS aMIUTI)iKaTOPOM JUIsi OLIHKH (POHOBO
(dayopecueHIlii B sikocTi macuBHoro 6apsauka ROX, BIIKIIOUUTH 110 DYHKITIFO.

2.2 Po3MICTUTH MiATOTOBJIEHI MPOOIPKM B IUIAHIIET amrutipikaTopa BIAMOBIIHO [0
MirOTOBJICHOTO IJIAHIIIETHOTO JOKYMEHTA. 3aJaT MporpaMy amrutiikariii, 1o HaBeeHa HUKYIC
(Tabm. 52):

Tabmurs 52
Ba3zoBuii npoToko ammmidikamii
o KinbkicTh
Eranu | Temnepatypa, °C Yac, xB. [Ipouec —
1 94 3:00 nenarypaiis JJHK 1
2 95 0:20 nenarypaiis JJHK
3 60 0:40, 3iioMKa r16p1/11[1/1::;au1;1 Ta eloHrailis 45
(merexuis (ayopeceHtlii)

*, .

3amicTh kaHany iayopecueHtaoro 6apeHuka JOE moxxHa BukopuctoByBatu kanaiau HEX ta VIC.
*. “q . . . o PR

IIporpama amrutidikariii Mae OyTH ONITUMI30BaHa il KOHKPETHHH aMILTi(ikaTop.

3. OnpauroBaHHs Ta oopMIIeHHS Pe3yJbTATIiB BUMIPIOBAHD

3.1 3a J0mOMOrow MPOrpaMHOTO 3a0C3ICUYCHHS OIHIOITh KpHBI  amrutidikarii
HETaTUBHUX 1 MO3UTUBHUX KOHTPOJIBHUX 3pa3KiB, oTpuManux s 6apsaukie FAM, JOE, ROX.

3.2 Kpugi ammutigikanii HK3 ta HKB, orpumani ais 3ragaHux OapBHHKIB, HE MOBHHHI
MIEPEBUIIYBaTH 0A30BY JIiHIIO, a 3HAYCHHSI MOPOroBoro nmukiry Ct MaroTh OyTH BIJICYTHIMH.

3.3 Kpusi ammiidikamii I1KB, orpumani s Bcix 3ragaHux OapBHHKIB, MaiOTb OyTH
CUTMOBHIHOT (OpMH, NMOBHHHI OyTH IpPUCYTHI 3HadeHHs mnoporosoro mukiay Ct. B iHmomy
BUNA/IKy HEO0OX11HO OBTOPUTH Mpoliec, mounHarouu 3 Buaiienns JHK.

3.4 3a 1O0MOMOro0 MPOTrpaMHOro 3a0e3neueHHs OLIHUTH KpHB1 amIutiikanii 1 3HaYeHHs
noporosoro 1ukiry Ct 3paskis.

[HTeprperariss OTpUMaHHUX Pe3yJIbTATIB MPOBOAUTHCS 32 NaHUMHU TaOmui 53.

Tabnumsa 53
InTepnperanisi oTpUMaHUX pe3yJIbTATIB

HasiBHiCTB KpUBOIT Ta
3HavenHs Ct BucnoBox

JOE | FAM ROX

— — — 3pazok He mictuth JIHK coi, mpomoropa 35S Ta repminaropa NOS

3pasok wmictute JHK coi, nHe wmicture mnpomoropa 35S Ta

+ - - :
tepminaropa NOS
3pazok mictuth JJHK coi Ta npomoTop 35S, He MiCTUTB TepMiHATOpa
+ + -
NOS
+ B + 3pazok wmictuth JIHK coi Tta tepminatop NOS, He wMicTuTh
npomotopa 35S
+ + + 3pazok mictuth JIHK coi, npomoTop 35S Ta Tepminarop NOS

3pasok He wmictuth JHK coi, ame micture mpomotop 35S Ta

- " i tepminarop NOS

3.5 V 3pasky BusiBneno JIHK coi, skmo a1 HHOro BH3HAYEHO 3HAYEHHS MOPOTOBOTO
mukny Ct<40. 3a orpumanus 3HaueHHs Ct> 40, HeoOXiHO MOBTOPUTH TPOLEC Ui JAHOTO
3paska, nounHatouu 3 erany BuauvieHHs JHK. 3a moBTopHOro orpumaHHs NOAIOHMX 3HAYEHb
3pa30K BBAKAEThCS TAKUM, L0 HE MIJUIATa€e aHajizy uyepe3 Hu3bkuil BincoTok ymicty [IHK
col.

3.6 Y 3pasky BuUsBJICHO npomotrop 35S, skmo mo kanamy FAM mis HOro BH3HAUEHO
3HaYeHHS MOPOoroBoro piBHs Ct.
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3.7 ¥V 3pasky BusBieHo tepminarop NOS, skmro mo kanairy ROX mis HbOro BH3HAUYEHO

3Ha4YeHHs Moporosoro piBHs Ct.
Buxopucrana Jjireparypa

1. ACTY ISO 21570:2005 «IIpoayktu xapuoBi. MeToau BUSBICHHS TIE€HETHYHO
MOAU(DIKOBAaHMX OpraHi3MiB 1 TNPOAYKTIB 3 iXHIM BMicTOM. KilbKicCHI METOIuM Ha OCHOBI
aHaJIi3yBaHHS HYKJICTHOBOI KHCIIOTI.

2. TP «B peansHOM Bpemenn» / [Pebpukos /. B., Camatos I'. A., Tpodpumos /1. 0. u
ap.]; mox pex. 1. B. Pe6pukos. — M.: bunom. JlaGopatopwust 3Hanwmii, 2009. — 223 c.

3. Higuchi R. Kinetic PCR Analysis: Real-time monitoring of DNA amplification
reactions// Biotechnology. — 1993. — Ne 11. — 1026-1030.

4.5 MeToauka nmpoBeieHHA MOJiMepa3Hoi JAHIIOr0BOI peakilii 1J1si BUBYEHHSI
MOJIEKYJIAPHO-TeHeTHYHOT 0 MoIiMopdizmy copTiB pocaun 3a nonomoror ISSR i SSR
MapKkepiB Ta BiyaJizauii npoaykTiB ammigikanii

Cdepa 3acTocyBanHs

Ll MeToAMKa BCTAHOBIIOE MPOLENYPY NMPOBEAEHHS MOJIIMEPa3HOi JAHIFOroBOi peakuil
I BUBYEHHS TOJIMOP(]I3My COpPTIB PpOCIMH 3a JIONOMOIOI MOJEKYJISPHO-TE€HETHYHUX
MapkepiB. MeTouka Moke OyTH BUKOPUCTAHA JUIS aHAIi3y TEHOMY COPTIB yCiX BUIIB POCIIHH.

IliaroroBKa Ta NpoBeAeHHS aHATI3Y

1. 3pazokx tecroBanoi JIHK — 1 Mk po3uuHy (BUXigHAa KOHLEHTpalis |MKr/mi)
NEPEHOCATh Y MIKpOLEHTpUd Yk HY npodipky 06’emom 0,2 a6o 0,5 mur.

2. B mikponeHTpudyxHy npoOipKy 3 aJikKBOTOI TECTOBAHOI'O 3pa3ka J0JaroTh 24 MKI
peax1iifHoi cyMilll HaCTYITHOT'O CKJIaAy B pO3paxyHKy Ha 1 3pa3ok:

10x6ydep 2,5 MK
10MM nHT® 0,5-1,6 Mk
Ipaiimepn 10 McM/am° 0,5-1 Mk
25 uM MgCl, 1,5-2,5 mxn
Tag-nonimepasa 0,4 Mk
JleionizoBaHa BojJa 110 25 MK

3. IlpoGipky i3 amikBororo JIHK TtectoBaHOro 3paska Ta peakuiiHOIO CYMIIIIIO
nenTpudyryrots npu 13000 g, 11006 ocaguTi KpaluTMHA Ha CTiHII TPOOIPKH.

4. Ha orpuMaHuii pO3YMH HAIIApOBYIOTh 15 MK MiHEpanbHOI odii, Mm00 3amolirTu
BUIIAPOBYBAHHIO MTPOTATOM ITPOBEAEHHS MOJIIMEPA3HO] JAHIIOTOBOT peaKiiii.

5. IIpobipku MepeHOCATh Y TEPMOIUKIIEP.

6. Ilicns mpoBeAeHHsT peakiii MPOBOAATH E€NEKTPOGOPETHYHE PO3MITICHHS MPOAYKTIB
amrutidikarii y 2 %-omy arapo3HoMy rei.

7. dnst mpurotysanns 60 (170) M arapo3HOro reiro (BiANOBITHO A0 00’ €My CTOJIHMKA JUIs
3aJIMBKH TeJliB) KOHIEHTpamieo 2 % 3BaxytoTh 1,2 (3,4) T arapo3u, nepeMiiyroTh il B MipHY
eMHicTh Ta nonuBawTh TBE Oydep mo mitku 60 M (170 mit) BinnosiaHo.

8. T'enb pO3TOIUIIOIOTH A0 KOHCHCTEHIN piguau, nojgaroTh 7 (15) Mk erumiro
OpPOMHUCTOr0, pETEIHHO NEPEMINIYIOTh, 3AIUBAIOThH B €JIEKTPOGOPETUIHNIN CTONHK TA BCTABIAIOTh
rpeGiHKH A1t OpPMYBaHHS CJIOTIB [yl HAHECEHHS MPOIYKTIB aMIutiikarii.

9. Ilicnst TOro SK Trenp 3amojliMepu3yBaBCs, WOTO IEPEeMILIyIOTh B Kamepy Uis
TOPU30HTATIBHOTO enieKkTpodopesy, 3anoBHeHy TBE Oydepom (350 mu mns manoi kamepu i
800 mu1 — 115t BenmuKoi) Ta BUMAIOTh TPeOiHKH.

10. ¥V nepiuii 3 oTprMaHuX ciI0TiB 107201k 7—8 Mk mapkepy 100 m. 1. (100 b. p. DNA
Ladder), y HacTymHi cI0TH HAaHOCSITh 3pa3KH, OTPUMaHi B pe3ynbTati amrutidikarii (. 5-6). [Ipu
yomy 15 MKt 3paska 3mimyroTh 3 5-8 Mk 6xLoading Dye.

11. Ilicnms wHaHeceHHS BCIX 3pa3KiB IMiJ’€IHATA EJICKTPUYHUA CTPYM Ta MPOBECTH
enekTpodopes.

12. Bisyamzamito TpoaykTiB aminridikamii TpoBOAATH B ynbTpadiosieTi Ha
TPaHCUTIOMIHATOPI TICHS iX eeKTPO()OPETUIHOTO PO3TITICHHS.
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4.6 MeToaukKa npoBeieHHs MOJIiMepa3HOi JAHIIOT0BOI peakilii 1J1s1 BU3HAYEHHS
reHeTHYHUX Moau(ikauiii y reHOMax COpPTiB POCJIMH

Cdepa 3acTocyBaHHs

[Is MeTonuka BCTAHOBIIOE MPOLEAYPY [ETEKTyBaHHS TE€HETHYHUX MoAudikamii y
pocnuHax MeToAOM modiMepasHoi JaHmoroBoi peaxuii  (IIJIP). Merox 06a3yetbcsi Ha
6araTopa3oBiit ammutiikarii nesuoi ausuku JJHK, dpankoBaniil BianosigHumMu npaiimepamu, Ta
Moyke OyTH BUKOPHCTAaHHH JJIsl aHai3y HassBHOCTI M KOMIIOHEHTY B COpPTax POCIIHH.

IliaroroBKa Ta NpoBeAeHHS aHATI3Y

1. Tecroany JIHK 3paska (1 Mki1 po3uMHy — BHXiJHA KOHIEHTpamis 1 MKr/mi)
MEPEHOCATh B MIKPOLICHTPUYKHY MTPoOipKy 06’ emom 0,2 ado 0,5 mi1.

2. Tlotim momaroth 19 MK peakIiitHOi CyMilll HACTYITHOTO CKJIaay B pO3paxyHKy Ha 1
3pa3oK:

10x6ydep 2 MKJI

10 MM gHT® 0,6-0,8 Mk
Ipaiivepu 10 MxM/m° 0,5-1 Mk
25 uw MMgCI, 1,2-1,6 MK
Tag-mosiMepasa 0,4 Mx
JleioHizoBaHa BoJa 1o 20 MK

3. [MocnimoBHOCTI mMpaiiMepiB 10 TECTOBAaHUX CTPYKTYPHUX €JIEMEHTIB TPAHCTCHHHX
koHcTpyKIii (35S mpomotop, NOS tpaminaTop) HaBezeHi B Ta0uuIl 54.

Taomuus 54
XapakrepucTuka npaimepis 1 inenrudikaunii 35S npomoropa ta NOS-TepminaTopa
Tecropani Mpaii- Hy@eOTHgHa KinpkicTs TeMnepaTyR?l
. . MOCTIIOBHICTB HYKJIEO- ribpunu3anii,
MOCITi JOBHOCTI Mepu ) , . 0
5 ... 3 THUJIB, II. H. C
35S HboMOTO 35S-1 gcTccTACAAATgCCATCA 19 55
P P 13552 | gATAQTgggATTgTgcgTcA 20
. NOS-1 | gAATccTgTTgeeggTcTTg 20
NOS Tepminatop "\ 5e > T TTATceTAGTTTgcgcgeTA 20 58

4. Tlpobipky 3 amikBoToro JIHK TecToBaHOro 3paska Ta peaKIiiHOI CYMIIIIIIO
nenTpudyryrots pu 13000 ¢, 106 ocaguTi KpaluTMHA Ha CTiHII TPOOIPKH.

5. IIpobipku MepeHOCATh Y TEPMOIIUKIIEP.

6. Ilicns mpoBeneHHs peakmii MPOBOIATH €NEKTPOPOPETHYHE PO3IUICHHS IMPOAYKTIB
amrutigikamii y 2 % arapo3Homy Tei.

7. Mns mpurotyBanus 60 (170) M arapo3HOTO reto (BiAMOBITHO 10 00’ €My CTONHKA IS
3aJIMBKM TelliB) KOHIeHTpauiero 2 % 3Baxywooth 1,2 (3,4) r arapo3u, nepemillyroTh ii B MipHY
eMHicTh Ta gonuBawoTh TBE Oydep mo mitku 60 M (170 mit) BinnosiaHo.

8. ['estb PO3TOILIIOIOTE 10 KOHCUCTEHIIIT PiHHH, 101at0Th 1 (2) MKII eTHito OpOMHUCTOrO,
PETENIbHO MEPEMIIIYIOTh, 3AJIMBAIOTh B €JEKTPO(YOPETUUHUN CTOJIUK Ta BCTABISAIOTH IPEOIHKU AJIs
(hopMyBaHHSI TYHOK 11 HAHECEHHS MPOAYKTIB aMIuTi(iKaiii.

9. Ilicmg TOrO SIK TeNb 3aMoOJIMEPU3YBaBCS, HOTO TEPEMINIyIOTh B Kamepy IS
TOPU30HTATIBHOTO enekTpodopesy, 3anoBHeHy TBE Oydepom (350 mu mis manoi kamepu i
800 M — 15t BenMKOi) Ta BUMMAIOTh TPEOIHKH.
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10. ¥V nepiuii 3 OTpuMaHKUX CIIOTIB 1oaar0Th /—8 Mk Mapkepy 100 m. H. (100 b. p. DNA
Ladder), y HacTymHi JTYHKU HaHOCSITh 3pa3KH, OTpUMaHi B pe3ynbrati amiutidikaii (. 5-6). [Ipu
yomy 15 MK 3paska 3mimyroTh 3 5-8 mxi 6xLoading Dye.

11. Bigyamizamito mnpoAaykTiB amiutidikamii mOpoBoaATh B ynbTpadiosieTi Ha
TPaHCUTIOMIHATOPI MICHS 1X eNeKTPO(POPETUIHOTO PO3TITICHHS.
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JomaTox 1

Tabanus koepinieHTiB pedpakuii 0J1ii Ta BinmoBigHMX IM iHoTHUX YHCe
3a Temneparypu 20°C

Koeq)lme},l,,T Nonue uncio Koeqnmaf.T Wonue uncio Koe(blmaf.T Nonue ancio
pedpaxirii pedpakuii 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 1,4771 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 1,4774 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
1,4741 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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Ta6anus 10 BU3HAYEHHS BMiCTY IV1I0K03H 32 BepTpanom, mr

JomaToxk 2

Mins I'mroxo3a Mins I'imoko3a Mine 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
21,4 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 19,75 443 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
39,8 19,85 445 22,32 49,2 24,79 53,9 27,26
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Mizns T'imroko3a Mins T'mroxo3a Mins T'mroxo3a Mins T'mroxo3a
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 20,00 448 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
427 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
429 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 21,63 479 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
59,5 30,22 64,2 32,78 68,9 35,33 73,6 37,89
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Mizns T'imroko3a Mins T'mroxo3a Mins T'mroxo3a Mins T'mroxo3a
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 73,9 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 71,5 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 45,11 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
779 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
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
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Mizns T'imroko3a Mins T'mroxo3a Mins I'mroxo3a Mins T'mroxo3a
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 1015 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 56,33 111,1 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 1119 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
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
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Mizns T'imroko3a Mins T'mroxo3a Mins I'mroxo3a Mins T'mroxo3a
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 1143 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 1149 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

Mine Iyxop Minp Hyxop Mine yxop 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
21,4 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
21,9 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 20,42 459 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
37,6 18,60 42,3 21,00 47,0 23,47 51,7 26,00
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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 19,70 445 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
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
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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 4476 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
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
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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
77,9 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
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 56,41 111,1 59,11
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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 1255 67,76
1115 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 62,29 121,1 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 1225 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 66,12 127,5 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 1279 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
114,5 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 64,12 124,1 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 1243 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 64,47 124,7 67,29 129,4 70,13
115,4 61,69 120,1 64,53 1248 67,35 1295 70,19
115,5 61,75 120,2 64,59 1249 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
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
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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 75,47 142,7 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 1440 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 76,38 144,2 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
149,4 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
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
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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
1515 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 97,47 174,8 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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