TexHoaorms MYKI - KPYII9aTKI

MyKQO-KpYM4aTKA, B OTAMYME OT MATKOU XAEDOMNEKAPHOM MYKU, MMEET
KPYMUTYATYIO CTPYKTYPY M MCMOAB3YETCA AAG MOUTOTOBAEHMSA TECTA MPMU
MPOM3BOACTBE KOHAUTEPCKMX M OAPAHOYHbBIX M3AEAMM.

Myka-kpyn4atka B cooTBeTCTBUM C FTOCT 26574-2017 AOAKHO MMETH OEAbIM
MAM KPEMOBbLIM C XXEATOBATHIM OTTEHKOM LLBET. KOAMYECTBO KAEMKOBUHDI
AOAXKHO ObITb HE MmeHee 30,0 % C KO4ECTBOM HE HUXKE BTOPOM rPYMMbl.
30ABHOCTb MYKM AOAXKHQA ObITb HE BbiLLIE 0,60 %.

KpYNMHOCTb MOMOAQ AOAXKHA XAPAKTEPM3IOBATLCH OCTATKOM HA CUTE Ne 23 13
LLIEAKOBOM TKOHM HE BoAee 2 % 1 MPOXOAOM CUTA Ne 35 1 TOXE M3 LLIEAKOBOM
TKAHM HE BoAee 10 %. D10 3HAYUT, YTO AAT FDOPMUPOBAHUA MYKM-KPYMHATKM
HEOOXOAMMO MCMOAB3OBATh XXECTKME 1N MATKME AYHCTbI BBICOKOIO KQ4€CTBA C
MUHUMOAABHBIM COAEPXKXAHMEM CPOCTKOB SHAOCNEPMA 1 ODOAOYEK. B MyKe-
KPYN4aATKE TAKXKE AOAXKHO COAEPXKATbCH MUHUMAABHOE KOAMYECTBO MATKOM
MYKM.



TexHoaorms MYKI - KPYII9aTKI

 CneumaAm3mpPOBAHHbIX MOMOAOB AAS MPOOM3IBOACTBA MYKU-KPYMHATKM
HeT. KaK NPABMAO, €€ MOAYHAIOT B OObI4YHbIX XAEOOMEKAPHbIX MOMOAQX
C PA3BUTOU TEXHOAOTMHECKOM CXEMOMU MPU MepepaboTke MArkom
MLUEHMLLbI CO CTEKAOBMAHOCTBIO HE MeHee 50 % ¢ AobaBAeHneM A0 20
% TBEPAOM MLLUEHMLLbI BTOPOTO TUMNA. 2DTO NMO3BOAMT NMOAYYUTb DOAEE
BbICOKOTO KQYECTBA KPYMNO-AYHCTOBbIE MPOAYKTbI, HEM MNPU
nepepatoTKe TOAbKO MATKOM MLLIEHMULLbI.

* AAS OTOOPC MYKM-KPYMHATKM PEKOMEHAYETCSH MCMOAb3OBATb AYHCTbI
NEPBbIX TPEX PA3IMOAbHbBIX CUCTEM, KOK MPOAYKTbl HOMOOAEE BbICOKOTO
KO4YEeCTBA AOHHOIO KAQCCA KPYMHOCTM.

e B AYHCTOX MOXET HOXOAMTLCH 20% 1 BOAEE MATKOM MYKM, O TAKXKE
NPUCYTCTBOBATH YOCTMLLbI B BUAE CPOCTKOB ODOAOYEK M IHAOCTEPMA.
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OTOOPAHHbIE HO OAHOM MAM ABYX MEPBbLIX PA3MOAbHBIX CUCTEMAX AYHCTbI MEPECEMBAIOT AAS
YAOAEHUS HEAOCESAHHOM MATKOU MYKM HO CNELIMAABHO BbIAEAEHHOM cucTeme. OnepaLms HO3bIBAETCS
CYLLIKOM AYHCTOB. 3ATEM AYHCTbl OOOrALLLAIOTCS HO CUTOBEEYHOM CUCTEME AAS YAOAEHMs COOCTKOB.
[lepBbI MPOXOA CUTOBEEYHOM MALLIMHbBI KOK HOMDOAEE KAYEeCTBEHHbIM MPOAYKT OTOMPAETCH KAK
MYKQ-KPYMN4aTkQ.



O0paboTKa 1 odoraieHne MyKu

* HO MYKOMOABHOM MPEANPUATUM MYKY MOABEPRIAOT PA3AMYHBIM BUACM
AOMOAHUTEABHOM OBPADOTKM; YALLLE BCETO ITO OTOEAMBAHME. AAS
XAEOONEKAPHOM M YHMBEPCAABHOM MYKM B KOHYECTBE OTOEAMBAIOLLLETO
BELLLECTBA YALLLE BCETO MCIMNOAb3YETCSH NEPOKCHMA OEH3OUAQ, KOTOPbIM
AODOBAJETCH B BUAE CYXOro rNopoOLUKA M OTOEAMBAET MYKY B TEYEHUE
ABYX AHEWN. DTO BELLIECTBO TOALKO ODECLIBEYMBAET MUTMEHTbI MYKU, HE
OKQ3bIBAS HUKOKOTO BO3AEUNCTBMA HO €€ CBOMCTBA MPMU BbiNeYyke
M3AEAUM,

* MyKY AAQ BbINEYKM KOHAMTEPCKMX M3AEAMM HOCTO OOPADATLIBAKOT
rA3000PA3HbIM XAOPOM, KOTOPbIM MIHOBEHHO PA3PYLLAET MUITMEHTHI,
OTYEIO MYKQA CTAOHOBMTCH O4E€Hb OEAOM.



O0paboTKa 1 odoraieHne MyKu

¢ XAOP OKO3bIBAET HETATUBHOE BAMSIHME HO XAEDOMNEKAPHYIO MYKY, HO
AN MYKM, MOEAHOA3HAYEHHOM AAS BbIMEYKM KOHAMTEPCKMX M3AEAUM, OH
NOAE3€eH. MYyYHbIE KOHAUTEPCKME U3AEAUSA, B KOTOPBIX COAEPRXKUTCH
OOAbLLIE CAXAPA, YHEM MYKM, HEBO3MOXKHO MPUTOTOBUTL, HE OOPABOTAB
MYKY XAOPOM. [Tpn 0BpaboTKe MYKM ra30000A3HbIM XAOPOM
3HO4YeHMe PH noHmxaetca. CHMXEHME YPOBHA PH KOK TOKOBOE HE AQET
HUKAKUX MPEUMYLLLECTB, HO XOPOLLIO MO3BOAAET MOOCAEANTb 30 TEM,
KOKOE KOAMYECTBO MYKM YCMEAO MPOPEATMPOBATbL C FA30M. TAKMM
OOPA30M, B OTHOLLIEHUM MYKMU, MPOEAHAZHAYEHHOM AAY U3TOTOBAEHMUS
KOHAUTEPCKMX U3AEAMM, TA3000PA3HBLIM XAOP UIPAET POAb KAK
OTOEAUBAIOLLLETO BELLLECTBA, TOK U YAYHLLIMTEAS.



O0paboTKa 1 odoraieHne MyKu

 ECAM NOCAE MOMOAQ MYKY XPOHMUTb B TEYEHUNE AAMTEABHOTO BPEMEHM, TO OHA
MOHEMHOTY OCBETAIETCH (MPEAMNOAOXKMTEABHO B PE3IYABTATE OKMCAEHMS
ATMOCDEPHBIM KMCAOPOAOM). Kpome Toro, npm AAUTEABHOM XPAHEHUM
MYKQ (CO3PEBAET), TO ECTb YAYHLLIQIOTCAY €€ CBOMCTBA MPU U3rOTOBAEHUM
BbIMEYHbIX M3AEAUN. B KOYECTBE BELLLECTB, CNOCODOCTBYIOLLIMX CO3PEBAHMIO
MYKH, MCMOAb3YIOTCSH HEKOTOPbIE BMAbI OKMCAMTEAEN (HAMPUMMEP,
Q30KAPOOHAMAMMA, NMEPOKCUA ALLETOHA, AMOKCHA XAOPA M BPOMAT KAAMS).
BCce 3Th BEeLLLEeCTBA YAYYLLIAKOT XAEOOMEKAPHbIE KOYECTBA MYKM.

e BOAbLLIOS YOCTb MLUEHULbI, NepepabaTteiBaemomn B CLLUA, XxapaktepmsyeTtcy
HM3KOM COAEPXAHMEM A-OMMAQA3bI. HTOObI MCMPABUTE STOT HEAOCTATOK, B
MNLUEHMYHYIO MYKY AODOBAAIOT COAOAOBYIO A4MEHHYIO MAU MLLUEHUYHYIO MYKY
(00bIMHO 0,25 % OT OBLLLETO KOAMYECTBA MYKM). HEODOXOAMMAY CTEMEHb
OOOraLLEHMSs OMPEAEAIETCs C MOMOLLLBIO AMUAOTPACDA MAM HO OCHOBE
YUCAQ MAAEHUA. [TOU MCMOAB3OBAHMM MYKM C TOKOM AOOOBKOU YBEAMYMBOAETCH
OObEM BbIMEKAEMOTO MIAEAUNA U CHUXKAETCH XXECTKOCTb ( rpyOOCTh TEKCTYPbI)
MAKULLIQ.



O0paboTKa 1 odoraieHne MyKu

e C 1940 r. AemcTByeT TPEOOBAHME, COTAACHO KOTOPOMY MOTPEOUTEABCKAS M
XAEOO0MEKAPHAT MYKA AOAXHbI OOOTALLLATHCH BUTAMUHOMMU (TMAMUHOM,
PUOOCOAABMHOM U HUALMHOM), O TAK XKE XXEAE3ZOM ( AAT KOMMNEHCALMM
NoTePM BUTOMMHOB M MMHEPOAbHbBIX BELLLECTB B MPOLLECCE MOMOAQ).

* HeKoTOopble MYKOMOAbHbIE MPEANPUATUI MPOU3IBOAIT COMOMOAHUMMAIOLLLYIOCS
MYKY. TOKASd MYKQA COAEPXKUT OMKAPOOHAT HATPUS (MULLLEBYIO COAY), KUCAbBIE
COAM (NEPBUYHBIM KMCAbIM GOOCAAT KAAbLIMSA MAM KMCAbIM MMPOGOOCO AT
HATPUA, AMOO OOQ BT BELLLECTBA OAHOBPEMEHHO), A TAK XXe COAb. KUCAOTY
AODABAIOT B KOAMHECTBE, AOCTATOYHO AAT HEUTPAAM3ALMM OUKAPOOHATA
HaTPpMd. COMOMOAHMMAIOLLLAACT MYKAO AOAXKHO COAEPXATh TAKOE
KOAMYECTBO PA3PLIXAUTEAS, YTOObI BLIAEAAOLLIMMCA YTAEKMCAbIM A3 COCTABUA
He meHee 0,5 % o1 maccbl MykKHM. CAMOMOAHMMAIOLLLOICA MYKO
MCIMOAB3YETCA AAG MPOOM3BOACTBA AMEPUKAHCKMX XAEOLLOB. AAG MOAYHEHMS
TECTA U3 ITOU MYKM AOCTATOYHO AMLLIb AODQABUTL K HEM BOAY MAM MOAOKO.



O0paboTKa 1 odoraieHne MyKu

 ArAomepaumsi MyKu

* MyKQO MOXET ArAOMEPUPOBATL B CAYHASX, KOTAQ MOBEPXHOCTb
YOCTHUYEK MYKM YBAODKHAETCSH, 3ATEM OHM COMPUKACAOTCH APYT C
APYIOM M MOCAE BTOTO BHOBb BbIChIXAOT. YTOOLI 00ecneymTb
ArAOMEPALMIO, MYKY NEPLEMELLIMBAIOT C BO3AYXOM, B KOTOPOM
B3BELLIEHbI KOMEAbKM BOAbI, O 3ATEM CYLLIAT B MOTOKE BO3AYXQ.
ATAOMEPUPOBAHHASL MYKQO HE MbIAUT, UMEET KOHTPOAMPYEMYIO
OOBLEMHYIO MAOTHOCTb, ODAQACET XOPOLLEN ChIMYy4YECTLIO U
PACTBOPSAETCH B BOAE OE3 OOPA30BAHMI KOMKOB.



[Ipon3BOACTBO BHICOKOOEAKOBO MYKMI

BbICOKODOEAKOBAS MYKA — 3TO ODbIYHAA XAEDOOMEKAPHAA MYKQO BbICLLIETO,
NEePBOro COPTOB, HO C BOABLLIMM COAEPXKAHMEM DEAKQ.

HeoBxoAMMOCTb B MPOM3BOACTBE MYKM C PA3ANYHBIM COAEPXAHMEM BEAKA
CTOHOBUTCS OYEBMAHOM, ECAM MPOAHAAMIMPOBATH MOTPEOHOCTb B TAKOM
NPOAYKLMM:

MyKQ C PA3AUYHBIM COAEPXKAHUEM DEAKO MOXET MCMOAb3OBATHCH AAS
AMNETUYECKOTO U A€4EDHOIOo MUTAHMS, KOTAQ MOTPEDAEHME XXMBOTHbLIX OEAKOB
OTPAHUNYMBAETCH MO MEAMNLIMHCKMM MOKA3ATEAIM.

[Ton NPOU3BOACTBE CNELMAABHOIO BUCKBMTHOTO TECTA HEODXOAMMO MMETH
MYKY C HM3KMM COAEPXKAHNEM BEAKA M BBICOKMM COAEPXKAHMEM KPOAXMAAQ.

BbICOKODEAKOBAS MYKO MOXET MCMOAb3OBATLCS, KAK YAYYLLIMTb
XA€00MNEKAPHbIX CBOMCTB MYKM C HU3KMM COAEPXAHUEM DEAKQ 1
KA€MKOBUHbI.

BbICOKOOEAKOBAS MYKO MOXET MCMOAb30OBATLCS MPU PA3PADOTKE
NPUHLMMMAABHO HOBbIX BUAOB (COPTOB) MYKM.



[Ipon3BOACTBO BHICOKOOEAKOBO MYKMI

BA30BOM OCHOBOM METOAQ NMOAYYEHMUSA BBICOKOOEAKOBOM MYKUM ABASETCH
MCCAEAOBAHME B OODAQCTU MUKPOCTPYKTYPblI SHAOCNEPMA 3€PHA MLUEHMLLBI.

PA3AMYQIOT HECKOABKO AP AKLMM KPYMHOCTU MYKM, OTAMHAIOLLLIMXCS
PA3AUYHBIM COAEPXKAHUNEM DEAKQ:

P AKLNI MYKM C PAIMEPAMM HACTUL, BoAeE 45 MKM, COAEPXKALLLAS
dOPArMEHTbI MUKPOCTPYKTYPbI SHAOCMEPMA B BUAE CBI3AHHbBIX KPAXMOAbHbIX
[OAHYA C MPOMEXYTOYHBIM U MPUKPEMAEHHBIM DEAKOM;

AOPAKLMI MYKM C PASMEPAMM HOCTULL, 18-45 MKM, COAEPXKALLLAA OTAEAbHbIE
KPAOXMAAbHbIE TPAHYAbI C MOUKPEMNAEHHBIM DEAKOM;

ADPAKLMA MYKMN C HOCTULAOMU PAZMEPOM MEHEE 18 MKM, COAEPXKALLLOS
4YOCTHLLEI CBODOAHOTO BDEAKA M MEAKME KPOAXMAAbHbBIE TOAHYAbI.



[Ipon3BOACTBO BHICOKOOEAKOBO MYKMI

bA30BOM OCHOBOM METOAQ NMOAYYEHMSA BBICOKOOEAKOBOM MYKUM ABASETCH
MCCAEAOBAHME B OODAQCTU MUKPOCTPYKTYPblI SHAOCNEPMA 3E€PHA MLUEHMLLBI.

PA3AMYQIOT HECKOABKO O AKLMM KPYMHOCTU MYKM, OTAMHAIOLLIMXCS
PA3AUYHBIM COAEPXKAHNEM DEAKQ:

dOPAKLMI MYKM C PAIMEPAMM HOCTULL BoAEE 45 MKM, COAEPXKALLLOS
PP ArTMEHTbI MUKPOCTPYKTYPbI SHAOCMNEPMA B BUAE CBI3AHHbIX KPAXMOAbHbIX
[OOHYA C MPOMEXYTOYHBIM U MPUKPEMAEHHBIM DEAKOM;

AOPAKLMI MYKM C PASMEPAMM HOCTULL, 18-45 MKM, COAEPXKALLLAA OTAEAbHbIE
KPOXMOAbHbIE TPAHYAbI C MPOUKPENAEHHBIM DEAKOM;

ADPAKLMA MYKM C HOCTULAOMU PAZMEPOM MEHEE 18 MKM, COAEPXKALLLOS
4OCTMLLEI CBODOAHOTO BDEAKA M MEAKME KPOAXMAAbHbBIE TOAHYAbI.

MOKCHMMOABHOE KOAMYECTBO BEAKO COAEPXKMT MOCAEAHIT AP AKLMA MYKM,
KOTOPQAS MCMOAB3YETCS AAS TIOAYYEHMS BBICOKODEAKOBOM MYKM.

TEXHOAOTUS BICOKODEAKOBOM MYKM OCHOBAHAO HA PA3AMYHOM CKOPOCTH
BUTAHMS HOCTULL MYKM PA3HOM KPYMHOCTM.



[Ipon3BOACTBO BHICOKOOEAKOBO MYKMI

* AAA BbIAEAEHMT DTOM CPPAKLUMM 1M MOAYHEHUSA BBICOKOOEAKOBOM MYKMU
MCMOAbB3YIOT ABO CMOCO0Q.

* [lepBbilt CMIOCOO MOXET ObITb PEAAMIOBAH HO MYKOMOABHOM 30BOAE,
OCHALLEHHOM MHEBMOTPAHCIOPTOM B PA3MOABHOM OTAEAEHUN. B
COOTBETCTBMM C PUCYHKOM 3 B LMKAOHE-PA3IPY3IUTEAE PACCEBA
KOHTPOAS MYKM BbICLLIETO MAM MEPBOTO COPTA YCTPAMBAIOT
PETYAMPYEMbIM MOAHOC BO3AYXA. BAAroAQPS PA3PEXEHUIO B
MHEBMOTPAHCMOPTHOM CETM MOTOK BO3AYXA NMPOAYBAET (MOOHM3bIBAET)
MYKY, OCOXKAQEMYIO B LIMKAOHE-PDA3IPY3UTEAE, M YHOCUT B
MHEBMOKOAAEKTOP HOMDOAEE AETKYIO U TOHKYIO BICOKOOEAKOBYIO

DPAKUMIO. AAT €€ OCOXKAEHUI YCTPAMBAOT AONMOAHUTEABHO LIMKAOH-

PA3rPY3nNTEAL. HEKOTOP AT YHOCTb BLICOKODOEAKOBOM MYKM OCOXKAQETCH

TAKXKE B LMKAOHOX MAM CDUABTPOX BTOPUMYHOM OYMCTKM




[Ipon3BOACTBO BHICOKOOEAKOBO MYKMI

Bropon cnocob — 310 cneumMaAbHbIM CNOCOO MNOAYYEHMS BbICOKOOEAKOBOM
MYKM (B COOTBETCTBUM C pUC. 3.38). OObIHHYIO XAEDONEKAPHYIO MYKY C
pasmepamm 4yacTtml, 1-200 MKM AOMOAHUTEABHO M3MEABYAIOT B LLITMJOTOBbIX
APOOUMAKQOX, H4TO MOBbLILLAET COAEP>XKAHME TOHKOAMCMEPCHOMU
BbICOKOOEAKOBOM JPPAKLIMM. KOAMYECTBO MOCAEAOBATEABHbIX LIMKAOB
M3MEABYEHNT MOXET ObITb AO TPEX, YTO YBEAMYMBAET BbIXOA BbICOKOOEAKOBOM
MYKM. 3ATEM OOPADOTAHHYIO TAKMM ODPA30M MYKY
MHEBMOKAQCCUADULMPYIOT. BbIXOA MYKM C PAIMEPAMM YACTUL, MeHee 18
MKM 1 C coAepXaHemM Beaka 18-20 % MOXET AOCTUIATb 8 % OT MACCHI
MYKM ODLLLETO MOTOKA.

BO3MOXXHA TOKXKE TEXHOAOTUS, MPM KOTOPOM OPIraHM3YETCS NPEABAPUTEABHOS
MHEBMOKAQCCHMAOMKALLMA ODLLLETO MOTOKA MYKM C BbIAEAEHMEM AOPAKLMM C
pasmepamm A0 40 MKM C MOCAEAYIOLLLEM e€ ODPADOTKOM B APODOUMAKAX U
MHEBMOKAACCUAOMKATOPAX



[Ipon3BOACTBO BHICOKOOEAKOBOI MYKHI
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Cxema oToopPaA BbICOKOOEAKOBOM MYKM HO MEABHULLAX C NMHEBMOTPAHCMOPTOM:
1 — NMHEBMOMPUEMHMUK; 2 — LMKAOH-PA3IPY3UTEAL; 3 — PETYAMPYEMbIM MOACOC



BurammHnsansa Mykn

e [1O YCAOBUAM BEAEHMI TEXHOAOTMHECKOIO MPOLLECCO HO COPTOBbIX
MEABHMLLAOX MPOOUCXOAUT PAAEAEHME NEPUAEPUMHOM YHOCTH 3E€PHA U
DHAOCNEPMA.

o [leprdoepmsa 3epHA - OOOAOYKM, 3APOAbILL M AAENPOOHOBbLIM CAOMU
COCTABAIET OCHOBHOM MOOOYHbBIM MPOAYKT TEXHOAOTUM - OTPYOMU,

e O DHAOCMEPM - MYKY BbICOKMX COPTOB.




BurammHnsansa Mykn

e BuoAormyeckas NnpmpoAQa 3€pHA TAKOBJA, YTO OCHOBHOE KOAMYECTBO
OUOAOTMYECKM OKTUBHbBIX BELLLECTB — BUTAMMHOB, MUKDOIAEMEHTOB
COAEPXKMTCS HA MePUAEPUM 3€PHA, YTO AEATET MYKY BbICOKMX COPTOB
MOAOLLEHHBIM MO COAEPXXAHUIO BUTOMMHOB MPOAYKTOM MUTAHMS.

3JHpocnepMm
Benku

Yrnesoa! Obonoyka 3epHa

Knetyartka
MuHepans!

3apoabiL
Benku
HacbiweHHbie Xupbl
BuramuHbl
Munepansi




BurammHnsansa Mykn

e ECAM Yy4ECTb, 4TO MPOAYKTbI M3 3€PHA ABAIOTCA OCHOBHbIM MCTOYHUKOM
BUTAOMMHA B; (TMAMMHA) 1 BAXKHBIM MCTOYHUKOM BUTAMMHOB B,
(lombodAaBMHA) U PP (HUKOTUHOBOM KMCAOTBI), TO HEOOXOAMMOCTH B
MCKYCCTBEHHOM BBEAEHMM BUTAMMHOB B MYKY BbICOKMX COPTOB
CTOHOBMTCS O4YEBMAHOMN.

* [TOAOXEHMNE MOXET YCYTYOUTHCH, KOTAQ XAED U APYTAN NPOAYKLMS M3
3E€PHA ABAJOTCH OCHOBHbBIM MPOAYKTAM MUTAHMS. [TO3TOMY
BUTAOMMHM3ALMNA MYKM BbICOKMX COPTOB (BbICLLIETO M MEPBOIO) ABAIETCH
LLEAECOODPA3HOMN.




BI/ITaMI/IHI/ISaI_U/I}I MYKUI

* TEXHOAOTUS BUTAMMUHM3ALMIM OCYLLLECTBAAETCSA MO CNELMAABHOM
MHCTPYKLLMKM, COTAQCOBAHHOM C MUH3APABOM. BUTOMUMHM3ALMA MYKH
BbICLLIErO M NEPBOTrO COPTOB OCYLLLECTBAAETCS MyTEM BBOAQ
CUHTETUYECKMUX BUTOMMHOB B, B, U PP B CACAYIOLLLMX MOCCOBBIX AOASX:

HopMbl BBOAQ BUTAMMHOB B1, B2, PP B MYKY MLLUEHMYHYIO BbICLLIETO 1 MEPBOTO COPTA

AOMNYCTUMbIE 3HAYEHMUA

MUHUMAABHbIE HOPMbI BBOAQ
e = BBOAQ BUTAMMHOB,X10-3%

HammeHoBaHMe Moy
BUTAMMHG Mr/100r x10-3% Hlo secoson OObEMHOM
AO3MPOBAHMM
AO3UPOBAHMM
TmammH (B1) 0,4 0,4 0,510, 1 0,5+0,2
PubodoaasuH (B2) 0,4 0,4 0,510, 1 0,5%0,2
HUKOTMHOBAO

KucAoTa (PP) 20 20 2,501 2,510,2



BurammHnsansa Mykn
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1 — cmecurean-pacTupareab BUTAaMIHOB;
NN e 2 — cMecuTeAb BepTUKaAbHBI,

EE 3 — eMKOCTU AASI MYKY;
- 6 4 — eMKOCTU A4Sl BUTAMUHHOTO
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BUTaMUHUINPOBAHHAA MyKa ®



TexHoaorus BBO4dad BUTAMIIHOB B MYKY

* [1lO TEXHOAOTUM BHOYOAE FOTOBAT BUTAMMHHbBIM KOHLLEHTPAT. AAS 3TOTO B
CMECUTEAb-PACTUPATEAL BUTAMMHOB BBOAAT OAHOBPEMEHHO
PACYETHOE KOAMYECTBO BUTAMMHOB B, B, 11 PP 11 MyKM (MOXHO BBOAMTE

AYHCTbI AAT ODecnevyeHmns boAee 30

ole

DEKTMBHOTO CMELLIMBAHUA) U

MPEOUN3BOAAT CMELLUMBAHME B TEHEHNE 3AAAHHOIO BPEMEHMN.

o 3ATEM MNOATOTOBAEHHbIM KOHLEHTPAT BUTOMMHOB CMELLIMBAIOT C
MYKOMU. DTO TAK HA3bIBAEMAA MPEABAPUTEABHOI CMECH.

 Ha TpeTtbem I1ane npeABAPUTEAbHAS CMECH BUTAOMMHOB M MYKM
AO3NPYETCH OObEMHBIM MAM BECOBLIM CMOCOOOM B ONPEAEAEHHOM
COOTHOLLUEHMM U CMELLMBAETCH BMECTE C MOTOKOM MYKM B

NOPLIMOHHOM CMECUTEAE.



TexHoaorus BBO4ad BUTaMIIHOB B MYKY

e [TPOBMAC PEKOMEHAYIOT, YTOObI MPOM3BOANTEABHOCTb AO3MPOBAHMS
NPEABAPUTEABHOM CMECU BUTOMMHOB COCTABAIAC 0,1—2,0 % OT
NPOM3BOAMTEABHOCTU AO3UPOBAHMA MYKM.

¢« DADOIPEKTUBHOCTb TEXHOAOTUM BUTAMMHMIALLMM OLLEHMBAIOT MO

OTKAOHEHMIO DAKTMHECKOTO COAEPXKAHMI BUTOMMHOB B MYKE OT
NPEAEAbHbIX HOPM BBOAQ, MPUBEAEHHbIX B TADAMULLE.




TexHoaorus BBO4ad BUTaMIIHOB B MYKY

o COAEPXAHME BBEAEHHbIX BUTOMMHOB B MYKY AOAXHO ObITb

OornpeAeAeHO XMMHNHECKMM NMYTEM C NMOMOLLLBIO MHCTPYMEHTAABHDbIX
METOAOB AHAAM3A.

* [1pM OTCYTCTBMM BO3MOXKHOCTM OMPEAEAEHMSI COAEPXKAHUI BUTAMMHOB
NPEOLLECC BUTAMMHUIALMU KOHTPOAMPYIOT MO TOYHOCTM M
NPOM3BOAMTEABHOCTM AO3UPOBOHUI MYKM M BUTOMMHOB.






Cr1ocoObBI BbIA€ACHU S
U UCIIOAB30BaHUE
3apoApblllia 31aKOBBIX

KyAbTYP



CrpoeHue 3apoaplilia ceMeHU

CTpOo€eHME 3aPOAbILLA 3€PHA MLLUEHMLLbI:
KOPELLKM — LLEHTPAAbHbIM U 1-2 MNAPblI BTOPUYHbIX;
AMMKOAbHOS MEPUCTEMQ;

cTebenex;

noYeyka.

CeMIAOAS (LLLUTOK) NMPEACTABAIET COOOM TOHKYIO MAACTUHKY,
NPOUAETAIOLLLYIO K SHAOCMEPMY, COCTOALLLYIO M3 AAEMNPOHOBLIX KAETOK.



CTPOEHUE CEMEHMU NWEHWLUbI

OKOJNOMNOAHWK, CPOCLUMNCS
F\ C CEMEHHOW KOXYPOW

3HIOCTEPM
CEMAROMA —
MOYEYKA \ // =
\ 7?
CTEBENEK ' J

KOPELLUOK



Vlcrioap3oBaHue 3apoapliia
31aKOBBIX KYABTYP

3APOAbILL MOXET MCMNOAb30BATLCH KOK CbhIPbe AAY MPOOU3BOACTBA LLEHHOTO
PACTUTEABHOTO MACAQ, KOK AMETUYECKOE N Ae4EDHOE CPEACTBO MUTAHMS,
KAK BbICOKOTMUTATEABHOE KOPMOBOE CPEACTBO, A TAKXKE AAS MOBbILLIEHMS
MULLLEBOU 1M ODMOAOTMHECKOU LLEHHOCTM XAEDODYAOYHBIX M3AEAUMN, YAYHLLIEHNS
MX KOYECTBA , OCODEHHO MX MYKM C MOHMXKXEHHbBIMM XAEDOMNEKAPHbIMM
CBOMCTBOMM.

[10 CBOMM CBOMCTBAM, COCTABY M MULLLEBOU LLEHHOCTU OEAKM MLLEHMYHOTO
30POAbILLIA CPABHMMbI C AQOM3MOAOTUHECKM AKTUBHBIMM OEAKOMM XXMBOTHOTO
MNPOUCXOXKXAEHUA, HOMPUMEP BDEAKOMUM CYXOTO MOAOKQ, KYPUHbIX FMLL,
KO3EMHA, CYLLIEHOTO FOBIXKbEro maca. B 6eake npeobaaaatoT (A0 70 %)
XOPOLLO YCBOSEMbIE BOAO- MU COAEPACTBOPUMbIE CDPAKLMM. 3APOAbBILLIN
MLUEHMLLBI COAEPXAT 18 AMMUHOKMCAOT (M3 HUX 7 HE3AMEHMMBIX).
HeAOCTAIOLLLYIO OMUHOKMUCAOTY TOUNTOQOAH PEKOMEHAYETCH MOMOAHSATD,
BKAIOYMB B PALLMOH FOBAAMHY, TEAATUHY, CbIpbl.



Macao rmeHmIIbl B KOCMeTOAOTUU

[TLUEHMYHOE MACAO — OTAMMHOE CPEACTBO AAA KPACOTbI KOXM, BOAOC M HOTTEMN. [1pn
PETYAIPHOM MCMOAL3OBAHMM MOXHO M3DABUTLCH OT AEPMATOAOTUHECKMX AEJDEKTOB,
YMEHbLLIMTb BUAMMOCTb PACTAIKEK, CAEAQTH KOXXY DOAEE MOAOAOMU, YNPYTOM U
oapxatmctom. K ApYrmm KOCMETOAOTUHECKMM DFOTDEKTAM OTHOCHT CAEAYIOLLIME:

*  YKPEMAEHME U MUTAHNE BOAOCSTHbBIX AYKOBMLL;
* YCTPOHEHME MUIMEHTHbIX MATEH;

* OTOEAMBOHME KOXHbIX MOKPOBOB;

*  PA3TAQXKMBOHME MOPLLIMH;

*  YAYYLLUEHME COCTOSIHMS 3yOOB;

* CYXeHue nop;

* YCTPOHEHME LLUEAYLLUEHMMN M BOCNAAEHUMN HO KOXE;
* YKPEMNAEHME HOTTEBOU MAACTMHBI;

 OOPLOA C LEAAIDAUTOM;

* TOHM3MPOBAHUNE M CMATHEHME KOXKHbBIX MOKPOBOB.

&

MACNO _
3APO/bILUEN
NIERALbI

MO>XHO MCMOAb30BATb MACAO MLUEHMYHbIX 30POAbILLIEN B KoMeCTBe CAMOCTOATEABHOTO
YXOXKMBAKOLLLETO COCTABA MAM XKE CMELLIMBATL ETO C ARPYIMMU DOAEE AETKMMM MO
KOHCUCTEHLMM 2OUPAMM.



DKCTPaKT 3apOABIIIeN ITIIeHUIbI

OKCTPAKT, MOAYYEHHbIM M3 30POAbILLEN MLLEHMULLBI, BOCCTAHOBAMBAET SHEPIETUYECKMM
OAAQHC, PErYAMPYET BOXKHEMLLUME JOYHKLIMM OPTAHU3MA, MOMOTAET NPOTUBOCTONATh
TAIXKEABIM 3000AEBAHMAM, HEOAQTOMNPUATHBIM YCAOBMAM OKPY>XAKOLLLEM CPEAbI
(DAAMALMOHHOE U XMMMYECKOE 3ArPI3HEHME, CTPECCHI), OKA3bIBAET HO YEAOBEKA
OMOACXKMBAIOLLLEE AENCTBME.

AKTUBM3ALLMA YMCTBEHHOMU AEATEAbBHOCTU. [OMMA-OMMHOMACAIHAS KUCAOTAQ,
OBOHAPY>XEHHAS B SKCTPAKTE M3 3APOAbILLIEN MLLUEHMLLbI, AKTUBUIUNPYET
SHEpPreTnyeckme NpPoLLECChl B TOAOBHOM MO3TE, YAYHLLAET NAMSITb U KOHLLEHTPALLMIO
BHUMAHMS. DKCTPOAKT PEKOMEHAYIOT MOUMHUMATb MOCAE MHCYABTOB, TOOBM TOAOBHOTO
MO3rd, AAS HOPMOAM3ALMU MPOOTEKAHUS HEPBHbIX MPOLLECCOB.

HopmaAusaLms ropMOHAAbHOTo 6aAaHca.

OMoAaxusaoLLee AeUCTBUE. DKCTPAKT 3APOAbILLIEN MLLUEHULLBI OKA3bIBAET
OMOACKMBAIOLLLEE M TOHM3MPYIOLLLEE AENCTBME, HOPMAAM3IYET OOMEH BELLIECTB,
YCTPAOHAET CUMMTOMbI XPOHUYECKOM YCTAAOCTU, NMOBbLILLIAET 3ALLIMTHbIE CUADI
OPraHM3MA.



BI)I,ZI,e/leHI/Ie 3apOAblllia IIpu X/le6OHeKaprIX ITOMOAaXx IIIMNIeHNIIbI

CoAEPXKAHME 30POAbILLA CO LLIMTKOM B 3€PHE MNLUIEHMLLBI MO AQHHbBIM PA3AMYHbBIX
OBTOPOB KOAEDAETCH OT 1,5 A0 4,22 %. 3ap0AbILL BOrat BMOAOTMYECKM
OKTUBHbIMM BELLLECTBAMMU, ODEAKOM, XXMPOM, HTO AEACAET ETO LLEHHbBIM MULLLEBbLIM
M KOPMOBbBIM MOOAYKTOM.

e B 3apoablLLe 3ePHA COAEPXKATCSH SHEPreTnieckme U doU3MOAOrMYECKM
NOAE3HblE BELLLECTBA:

% Bboaee 4/5 Bcero xmpa 3epHa (0KoAo 82%)
% OKOAO 4/5 MUHEPAABHbIX BELLIECTB
¢ 1/5 4acTtb NpoTenHAa 3epHAa.

* B HEM HOXOAMTCS BOABLLIOE KOAMHECTBO DOCHDATUAOB M KOMMAEKC BOAO- M
KNP OPACTBOPUMbBIX BUTOMMHOB

» BUTAOMMH E - 150 mr/kr;
o Bl - 19 Mmr/kr;

% B2, B6 - no 12 MI/Kr;

» PP - 65 mr/kr;

s %

o0

(g

L)

L)



Briaeaenue 3apoapliina npu
XAe00IeKapHbIX TOMOAaX ITIIIeHNITb]

* TMMOBAS TEXHOAOTMSI XAEOOMEKAPHbIX MOMOAOB MLLUEHMULLbI HE
NPEAYCMATPUBAET OTOOP 3APOABILLEBOTO MPOAYKTA, MOITOMY HA
OOABLLUMHCTBE MYKOMOAbHbIX 30BOAOB 3TA ONEPALMSI HE MPOM3BOAMTCS,
M OH NOMNAAQET B OTPYDOMU, TAE€ €ro LLEHHOCTb HMBEAUPYETCA.

¢ TEXHOAOIMS M3BAEYEHMS 3APOAbILLO OCHOBAOHAO HO OCODEHHOCTIX €ro
dOUINYECKMX CBOMCTB, TOKMX KAK MOBbILLEHHAS MAACTUYHOCTb M
MEHbLLAY NMAOTHOCTb B CPABHEHUM C APYTMMM AHATOMMYECKMMM
YOCTAMM 3€ePHA. [TpHyem, Npur NPOBEAEHUM TMAPOTEPMUYECKOM
00PADOTKM 3APOAbILL DOAEE MHTEHCUMBHO MOTAOLLLOET BAATY, YTO B €LLLE
OOAbLLEN CTEMNEHM YBEAMYMBAET €O MAACTUYHOCTb.




Briaeaenue 3apoapliina npu
XAe00IeKapHbIX TOMOAaX ITIIIeHNITb]

* [1PU U3MEABYEHUM 3EPHA 3APOAbILLI ADOBUTCH B MEHBLLIEM CTEMNEHM U
COCPEAOTAYMBAETCS NPU COPTUPOBAHMM MPOAYKTOB M3MEABYEHMS B
KPYMHbIX OPAKLMIAX MPOMEXKYTOYHbIX MO KPYMNHOCTU MPOAYKTOB M B
OCTATKAX 3€PHA MOCAE MU3BAEYEHMS KPYMNOK U AYHCTOB.

e B CBf3M C 3TUM, AAS M3BAEYEHMS 3APOAbBILLIA B OTHOCUTEABHO YACTOM
BUAE MCMOAB3YIOT MOTOKM MPOAYKTOB C N\CIKCI/IN\CI/\beIN\ ero
COAEPXKAHMEM. P

?l’;?‘“ - —



Briaeaenue 3apoapliina npu
XAe00IeKapHbIX TOMOAaX ITIIIeHNITb]

CyLLEeCcTBYET ABA BAPUAHTA TEXHOAOTUMA:

BLIAEAEHHbIM 30P0AbILL OOPABATLIBAETCS HO CMELMAAbHbIX
30POAbILLIEBbIX CUCTEMAX M 3ATEM BLIASAIETCS MPU COPTUPOBAHUM B
PACCEBAX;

BbIAEAEHHbIM 30POAbILL ©€3 CNEUMAABHOM OOPADOTKM NMPEACTABAIET
KOHEYHbIM MPOAYKT.



Briaeaenue 3apoapliina npu
XAe00IeKapHbIX TOMOAaX ITIIIeHNITb]

Ha caamae 6 NpeACTABAEHO TEXHOAOTMYECKAS CXEMA MOAYHEHMS
30POAbILLEBOTO MPOAYKTA C MPUMEHEHMEM ABYX MOCASAOBATEAbHbIX
30POAbILLEBbBIX CUCTEM. 1O ACGHHOM TEXHOAOTMM KPYMHbIE M CPEAHME KPYIMKM
NEPBbLIX TPEX APOHbIX CUCTEM OBPABATLIBAIOTCH HA LLUAMADOBOYHbBIX CUCTEMOX
C MCMNOAb3OBAHMEM PUADAEHbBIX BOAKOB M BbICOKMX PEXMMOB M3MEABYEHMS.

[Ton 3TOM OCHOBHAS MACCA 3APOAbILLIA COCPEAOTAYMBAETCSH B MPOOAYKTAX
0,908/16 1 0,666/ 18,5 nepBoOmn 1 BTOPOU LLUAMTDOBOYHbLIX CUCTEM. [TOoCAE
OObEeANMHEHMUS 3APOAbILL COAESPXALLME MPOAYKTbI MOOBEMBAIOT AAS YACAEHMS
AETKMX ODOAOYEK, O OCHOBHOM MPOAYKT ABOXAbI MTOCAEAOBATEABHO
OTPAOATLIBAETCS HA 30POAbILLEBBLIX CUCTEMAOX. B pe3yAbTATE 30POAbILL
MNAIOLLMTCA M NPMOBpeTaeT doopMY AEMELLEK, O SHAOCNEPM COAEPXKALLMNE
YOCTULbI PA3PYLLAIOTCH C OOPA30BAHNEM MYKM M HEKOTOPOTO KOAMYECTBA
KIOYMO-AYHCTOBbIX MPOAYKTOB. [MAIOLLLEHWE OCYLLLECTBAIETCS HO HEPUTDAEHbIX
BAAKOX C aAndocdpepeHumen 1,0-1,05 m okpy>xHom cKopocTbio 4,0-4,5 m/cC.

[Ton BTOPOM COPTUPOBAHUM MPOAYKTOB MAIOLLLEHMS 30POAbILL BIAEASIOT
cxoAamm cut 10,3 1 22,7.



Texnoaorus orbopa 3apoaplien
U3 IIPOAYKTOB I1AM(DOBaAHNS

Lwn.c.
KPYMHbIX

KpPYNOK

lllgp.m.

S

AK
—>

)

Ln.C.
CPeAHUX
KPYMOK

AK

3 CB

4un.c.

1 3ap.c. 23ap.c.
cx2 t cx2 %
4 -103 1 |4 -103 ™
AK 4 - 45/50 4 - 45/50
4 -145/50 4 -149/52
4 |-227, — |4 -22,7,
4wn.c.  M1-2¢c. 7pc. Mi1-2c. T7pec.
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3apofbiLL



Texnoaorusa Gupmer Buller

* [10 TEXHOAOTMN COPTOBbLIX XAEDOMEKAPHbIX MOMOAOB MLLEHMLLBI HO
KOMMAEKTHOM ODOPYAOBOHMM (TEXHOAOTHMA dompMbl Buller) 3apoabiLL
OTOUNPAIOT BE3 MCMOAB3OBAHMSA CMELMAAbHbIX 3APOAbILLIEBBIX CUCTEM
(cAaama 8). AAg BblIAEAEHMS 3APOAbILLIA MCMOAB3YIOT CNELMAABHYIO
4ETBEPTYIO PA3IMOABHYIO CUCTEMY, HO KOTOPOM OOPADATHIBAIOTCH
CXOAQ C MEPBbIX TPEX PA3ZMOAbHbBIX M ABYX LUAMADOBOYHbLIX CUCTEM. [10
AQHHOM TEXHOAOTMM MMEHHO HA 3TUX CUCTEMAX COCPEAOTAYMBAKOTCS
30POAbILL COAEPXALLME KPYMHbIE U CPEAHUE KPYMKM APAHOTO
npoLecca.




TexHoaorus BbIACACHNSI 3apOAbIllla Ha

Me/Ab3aBOAaX C KOMIIAeKTHBIM 000pyA0BaHUEM

N Cxonbt cut N 0.421 1 Win.c., N 0.341 2 Win.c.

% N0.472 1Pc.,,N0.372 2Pc.,N0.287 3 Pc.
cx1
3 -1,114 Naom.
4 -0,421
12 .- 52/60 6p.c.
3 |- 0,287? -~

3apoabiy

V ‘!7 5p.c.

Myka

nepBoro
norToka



CxeMa BbIgeaeHIs 3apoAblilia U3
[IPOAYKTOB APaHOIO IIpoliecca

o [To APYrom TEXHOAOTMHECKOU CXEME 3APOAbILL COAEPXKALLMMM
MOTOKAMM SBAFKOTCH BTOPOM CXOA BTOPOU APOHOM CUCTEMbI M CXOAbI C
CUTOBEEK, ODOTALLIAIOLLMX KPYMHbIE M CPEAHUNE KPYMKM HOYOABHOTO
ATANA APAHOIO npoLuecca. [Nocae obbeAMHEHUA DTU MPOAYKTbI
MHEBMOCENMAPMPYIOT NPU MHTEHCUMBHOM BO3AYLLIHOM peXmme. B
AETKYIO OPAKLMIO MOMNAAQET OCHOBHOE KOAMYECTBO 30POAbILLA. HO
MOCAEAYIOLLIEM ITANE MNPOAYKT OOPADATLIBAETCA HAO CNELIMAABHOM
30POAbILLEBOUN CUCTEME, PADOTAOLLLEMN B PEXMME MAIOLLLEHMS.




CxeMa BpIgeA€HU s 3apOAbIliia U3
[IPOAYKTOB APaHOrO IIpoliecca

lap.c.

cx1 %

]

4 -2,251
4 -1,114
4 15,5
4 | -12 . £B>1
v
Mic CB2
CB1
87| 8 751 65
9. |8E] 8.]75
10,3/ 9,3 | 87 | 8
1wn.c. 1p.c. 1wn.c.

liap.c.

llap.c. lap.c.
cx1 % cx1 i
lHap.p. lligp.c
a-1808 2P 4-0908 |—
=) 3apaoasiu
4 -0,990 4 -0,066 |—c
4155 | 4 -45/50
A2, e 4200 |
o !
V V
M2c CB3 Ilap.c. M1-2c 4p.c
e
CcB2 CB3
12,5 11 |10,3]| 9,3 l_/ 93 87| 8 |75
125| 12 11 1103 10,3| 9,3 | 8,7 8
1wn.c. 1wn.c. Twn.
—=="[13,3 125 12 | 11 1 103 93|87 |F>
1Wwn.c.  M.Kp. 1wn.c. Twn.c. 1p.c. 1wn.c.



OcoOeHHOCTU BbIACACHUS
KYKYPY3HOTO 3apOAbIIiia




[TOMOA 3epPEH KYKYPY3bl BbI3bIBAET Y MYKOMOAOB OMPEAEAEHHBIE MPOOOAEMBI.
3EPHA KYKYPY3bl KPYMHbIE, XXECTKME M MAOCKME, K TOMY XE 3APOAbILLIM B HUX
OOAbLLIE, YHEM Y APYTUX 3EPHOBbLIX KYABTYP (OKOAO 12% OT MQCChHI BCETO
3ePHA). B 30p0AbILLIAX COAEPXKMTCH MHOTO XMPOB (34%), KOTOPbIE
HEOOXOAMMO YAOAUTb, ECAM MPOAYKT MPOEAHA3ZHAYEH AA AAUTEABHOTO
XPOHEHMS (B MPOTUBHOM CAYHAE OH MPOTOPKHET). N3 KYKYPY3HOTO 3epHA
NPEAMNOYTUTEABHEE U3TOTABAMBATL KPYMY C HU3KMM COAEPXKAHMEM XMNPA, a
HE KYKYPY3HYIO MYKY; MO 3TOM MPUYMHE MYKOMOAbI CTAPAOTCA YAOAUTD
LLIEAYXY (TO €CTb OKOAOMAOAHUK, CEMEHHbIE OOOAOYKM M AAENPOHOBbLIM CAOM)
M 3APOAbILL, HE PA3MAOAbBIBAS MNP STOM SHAOCMEPM CAULLIKOM MEAKO.

B NPOMBILLAEHHOCTU M3BECTHbI CAEAYIOLLIME CNOCODLI OTAEAEHMS 3APOAbILLIC
KYKYPY3bl:

MoKpbI cnocob BbIAEAEHUS 3APOALILLA (MOMMEHSIETCA HO
KPAXMAAOMATOYHbIX MPEANPUATUSX)

Cyxon cnocob BbIAEAEHUA 3APOABILLIA (MOUMEHIETCH HO MEABHULLOX MPU
BbIPADOTKE KYKYPY3HOU MYKM U KPYMbl M HA MULLLEBBIX KOMOUHATAX — MPU
BbIPAOOTKE KYKYPY3HbIX XAOMbEB)




Mokpnii1 crioco0d BeigeAeHs
3apOAblIIlia

AP Py3ng, T.e. 3MAYMBAHME 3E€PHA B PACTBOPE CEPHMCTOM KMCAOTbI H2SO3 (MAM
MMPOCYAbCPUTA HATPMA Na25S205) C LLeAblo ero pasmsaryeHmns (YMeHbLLIEHMS
NOOYHOCTM 3E€PHA) M YAQAEHMSA OOAbLLEN YOCTU PACTBOPUMBIX BELLLECTB;

APOBAEHME 30MOYEHHOTO 3EPHA C LLEAbIO PA3PYLLEHMS CBA3M MEXAY 3APOAbILLEM U
OCTOABHOM YOCTbIO 3€PHC;

BblAEAEHME U MPOOMBbBIBAHME 3€PHOBOTO 30POAbILLA;
BblAEAEHME U MPOOMBIBAHME ME3IM ( T.e. ODOAOYKM 3EPHA );

TOHKOE M3MEABYEHME KYKYPY3HOM KALLIKM AAS BBICBODOXAEHMS KDOAXMOABHbIX 3€PEH,
CBS30HHbIX C HEKPAXMOAAMCTOM YOCTbIO SHAOCTEPMA U 3AKAKOYEHHbIX B PACTUTEAbHBIX
KAETKOX 3€PHC;

OTAEAEHME ME3TU OT KPAXMAAO-OEAKOBOM OPAKLIMM MYTEM CUTOBAHMS;
PasAeAEeHUNE KPAXMOAAO-OEAKOBOM CYCMNEH3MM HAO KPOXMAA U TAIOTEH;
KOHLLEHTPUPOBAHME TAIOTEHA U KOHLLEHTPUMPOBAOHME FTAIOTEHOBOM BOAbI;

[TOOMbBIBOHME KPOAXMAAQ C LLEABIO OTAEAEHMS OT HETO PACTBOPUMbIX BELLLECTB U
CYLLKQO KPOXMOAC
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o [lpn nepBom APODAEHMM BbIAEAIETCH AO 85% BCETO MOAYHOEMOTO
30POAbILLA, MPKM BTOPOM — 15%. 30pPOAbILL BBIAEAIETCS B
3APOAbILLEOTAEAUTEAIX, MPUHLMUM PADOThI KOTOPbLIX OCHOBAH HA
PA3HULLE B YAEABHOM BECE KALLKM U 3APOAbILLA.

¢ XMMMYECKMM COCTAB KYKYPY3HOIO 3APOAbILLC MPUM MOKPOM Ccrnocobe
€ero BblAEAEHUS (B % HO CYXO€ BELLLECTBO):

KUpa 53-57 (1o 60)
pOTENHA 12-19
Kpaxmasia 8-12
30J1bI 0,7-1,2
KJICTYaTKHU 15-18
MPOYUX BEIIECTB 2-3




Cyx011 c110cO0 BblAEAeHU
KYKYPY3HOTIO 3apOABbIIlia

Hamnboaee 3 doeKTMBHbIM CMOCODOM pPELLEHMI STOM 3AAQYU CAYXKMUT
MCMOAb3OBAHME CNELMAABHOM MEABHMULLBI — AEXKEPMMHATOPA (OTAEAUTEAS
30PO0AbILLIA). AEXEPMUHATOP MNPEACTABAIET COOOM YCTPOMUCTBO C ABYMS
>)KEPHOBAMM KOHMYECKOM DOPMbI. OAMH XXEPHOB BPALLLAETCS BHYTPMU
APYroro, nepetmpas Kykypysy C YAGAEHUEM LLIEAYXM U OTAEAEHMEM
30POAbILLA. KOK MPABUAO, MEPEA AEXEPMUHALMEN KYKYPY3Y TEMMNEPUPYIOT B
ATMOCEPE C BbICOKMM COAEPXKAHMEM BAATM (OKOAO 21%), TOK KAOK 3TO
OOAETYAET OTAEAEHME 3APOALILLIA OT SHAOCMEPMA.

AN AEXXEPMUHALIMM MCIMOAB3YIOT TOKXKE SHTOAEUTEPDI, MPEACTABAAOLLINE
CODOM YCTPOUCTBO YAQPHOIO AEMCTBUA. KyKYPYy3Q 3AChIMAETCH B MALLMHY U
NonaAdeT HA ObICTPO BPALLALLIMMCH AMCK, OCHALLEHHbIM LUTbIPDAMM. 3EPHO
C CMAOM OTOPACHLIBAETCH U YAQPIETCH O CTEHKM. B pe3yAbTaTeE TAKOTO
YAQPHOIO BO3AEUCTBUA MOOMCXOAUT OTAEAEHME 30POAbILLIA.



Cyx011 c110cO0 BblAEAeHU
KYKYPY3HOTIO 3apOABbIIlia

* [loCAE YAOAEHMSA 3APOABILLA U LLUEAYXM DHAOCNEPM UIMEABYAIOT AO
KPYMbl HY>XHOTO PA3MEPA MNP MOMOLLM BAAbBLLEBOM CUCTEMBbI. CyXou
MOMOA KYKYPY3bl DAKTUYECKU IBAIETCH APAHOU CUCTEMOM, MOCKOABLKY
nepepaboTka HE HAMPABAEHA HA MOAYYEHUE MYKU. LLIeAyxy
MCMOAbB3YIOT B KOYECTBE KOPMA AAT XXMBOTHbLIX, O 3APOAbILL CAYXXMT
CbIPbEM AAA MOAYYEHUSA LLEHHOTO KYKYPY3HOIO MACAQ.




AdexxepmuHarop. llpeumymiecrsa

l |

e BbiICOKQO$ MPOM3BOAMTEABHOCTb,
NPOCTOTA B SKCMAYATALMM

* BbICOKOS AOXOAHOCTb FOTOBOMU
MNPOAYKLMM C HU3KMM COAEPXKAHUEM

XUpa

* YNPOLLEHHbIM NPOLLECC, HU3KME
M3AEPXKKM MPOOU3BOACTBA

* bLICTPA4 U NPOCTAd CMEHA
M3HALLUMBAEMbIX AETAOAEN



OOI1111e cBeAeHus O
TeXHOAOTUYCCKIX
[Iporieccax
[TIOAY4YEHUS KPYIIbI



* AA9 PYKOBOACTBQO MPOOM3IBOACTBOM KPYMbl MPUHATLI [TOABMAQ
OPraAHM3ALMM U BEAEHUI TEXHOAOTMYECKOTO MNPOLLECCA HA KPYMAHbIX
NPEANPUATUAX CTPAHSLI. B [NPABUAAX NPEAYCMOTPEHbLI OCHOBHbIE
HOPMATMBbLI M MPUEMbI MO MPOM3IBOACTBY KPYIMbl, CNOCOOCTBYIOLLIME
SO EKTUBHOMY MCMOAb3OBAHMIO 3€PHA, YBEANYEHUIO BbIDADOTKM
KPYrbl BBICOKMX COPTOB, YAYYLLEHUIO KOYECTBA MPOAYKLMMA,
PALLMOHOABHOM DKCMAYATALMM TEXHOAOTHUHECKOTO ODOPYAOBOHMS, O
TAKXKE AOAbHENLLIEMY MOBLILLEHUIO MPOOM3BOAUTEABHOCTU TRYAQ U
CHMXXEHMIO CEDECTOMMOCTU MPOAYKLLMM.




I IpaBuaa npeaycmarpuBaiot
CO0AI0AEHNEe CACAYIOIIUX YCAOBUM

PAsMeLLEeHNE MOCTYNAIOLLLETNo HA NMPEANPUATHA 3€OHA C YHETOM
MNoKA3ATeAEM €70 KA4EeCTB(A,

PALMOHAABHOE M POBHOMEPHOE MCMOAB3OBAHME PA3AMYHBIX MO KAYECTBY
NAPTUM 3€PHA MYTEM COCTABAEHMS 30PAHEE PA3PADOTAHHOM CMECH;

NMOCTPOEHME TEXHOAOTMHECKOTO MPOLLECCA MO CXeMeE,
NPEAYCMATPUMBAIOLLLEM HOMDOAEE DDA EKTMBHOE MCMNMOAB3IOBAHME ChlPbS M
O00OPYAOBAHMS;

MNPABMAbHbBIM PEXUM PADOTbI OTAEABHBIX MALLUMH C YYHETOM TEXHOAOTMYE CKMX
OCOBEHHOCTEM MNepPepabATbIBAEMOTO 3ePHA, POBHOMEPHOM 3ATPY3KM
TEXHOAOTMYECKOTO U SHEPTETUHECKOTO ODOPYAOBAHMUS;

PUTMUYHYIO PADOTY NPEANPUIATMI B TEYEHUE KOXKAOM CMEHbI C
CODAIDAEHMEM HYOCOBOTO rPAdOUKA BbIDADOOTKM MPOOAYKLMM;

AODPOKAYECTBEHHYIO YMAKOBKY MPOAYKLMM YCTAHOBAEHHOW CTAHAQPTHOM
MACCOM U MOPKMPOBKY B CTODOTOM COOTBETCTBMM C BbIPDAOATHIBAEMbIMM

COPTAMM;



| IpaBnaa npeagycMmatpuBaioT
CO0AI0AEHNEe CACAYIOIIUX YCAOBUM

* CUCTEMATUHECKMIM KOHTPOAb TEXHOAOTMYECKOIO MPOLLECCA U KAOYECTBA
NPOAYKLMM;
* CBOEBPEMEHHbIM YHET HOXOASILLIMXCS B MPOU3BOACTBE XAEDOMPOAYKTOB;

* CBOEBPEMEHHOE NPOBEAEHUNE MAAHOBO-TIPEAYMPEANTEABHOTO
PEMOHTA ODOPYAOBAHMUS;

* CTPOroe CobAAEHME CAHUTAPHO-TUTMEHNYECKOTO PEXMMA,
YCTOHOBAEHHOTO AEUNCTBYIOLLLMUMM COHUTAPHBIMU MPABUACMMU;

* OdPOPMAEHME OMEPALIMM C 3EPHOM, TOTOBOM MPOAYKLMEMN,
NOOOYHbIMM MPOAYKTAMMU, OTXOACOMM 1 TAPOM B COOTBETCTBUM C
AEVNCTBYIOLLIMMUM MHCTRYKLUMAMMU;

e YCTOHOBKY M YXOA 30 MATHUTHbIMM AMNMAPATAMM B COOTBETCTBMM C
HOPMOMM U MPABUACMM.




ACCOPTUMEHT IIPOAYKIINM KPYII03aBOAOB

Ha KpynaHbIX NPEeANPUATUIX BbIDAOATHIBAIOT CAEAYIOLLIME BUAbI KOYIbI

TabAmua 1. ACCOPTUMEHT BbIPADATEIBAEMOM KPYIb

3epHo HAOMMEHOBAHME M ACCOPTUMEHT KPYIMbI Homepa n copta
Puc PUC LLUAMADOBAHHbIM BbiCLLMIM, NEPBbIM, BTOPOM, TPETUMN COPTA
PUc APpOOAEHbBIN LLIAMCDOBAHHbIN Ha copta He AeAUTCA
PucC LUAMCDOBAHHbIM AAS MPOU3BOACTBA AETCKOTO BbiCLLMM, NEPBbIM COPTA
AUTAHMS
[pevmxa AdapuLa [lepBbIn, BTOPOU, TRETUM COPTA
[MpoaeA Ha copta He AeAMTCA
AApmLA BbICTPO PA3BAPUBAIOLLLAACS [lepBbIn, BTOPOU , TRETMM COPTA
MpoaeA BbICTPO PA3BAPUBAIOLLMMNCS Ha copta He AeAMTCA
AAPULLA, ObICTPO PA3BAPUBAIOLLLAACA AAS [epBbin COpPT
MPOM3BOACTBA AETCKOIO MUTAHMS
Kpyna rpeyHeBas, He TpebyoLLLas BOPKM Hao copT1a HE AEAUTCA
Osec Kpyna oBcaHAd He APOBAEHHAOH BbiCLLWMIM, MePBbIM, BTOPOM, TPETUM COPTA
Kpyrna oBCAIHASA MAKOLLLEHHAS BbICLLIMM, MEPBbIM, BTOPOM, TPETUIM COPTA
Kpyna oBCIHAS AAF MPOU3BOACTBA AETCKOTO MUTAHMS BbiCLLMM COPT
OBcCdHblE XAOMbY [epKyAeC Ha copta m HOMEepA HE AEAITCA
OBCdHbIE XAOMbY IKCTPA Nel,2,3
TOAOKHO Ha copTta HE AEAMTCH
TOAOKHO AAS AETCKOTO MUTAHMS Ha copta HE AEAUTCA




ACCOPTUMEHT IIPOAYKIINM KPYII03aBOAOB

Ha KpyngaHbIX NPeANPUATUAX BbIPAOATHIBAIOT CAEAYIOLLME BMAbBI KPYIMbI
TaBAMLA 1. ACCOPTUMEHT BbIPADATBIBAEMOU KPYIMbI. [1TOOAOAXKEHUNE

3epHo HAOMMEHOBAHME M ACCOPTUMEHT KPYIMbI Homepa 1 copta
Mpoco MweHo WAMdOOBAHHOE BbiCLLUMIM, NEPBbIM, BTOPOM, TPETUM COPTA
[LEeHO LAMAOOBAHHOE ObICTPO PA3BAPMBAOLLLEECS BbiCLLUMIM, NEPBbIM, BTOPOM, TPETUM COPTA
A4MeHb Kpyna nepAosas Nel, 2, 3,45
Kpyna a4HeBas Ne 1,2, 3
Kpyna g4HeBas ObICTPO PA3BAPUBAIOLLLAACS Nel,2,3
Kpyna nepAoBas C COKPALLLEHHbLIM BDEMEHEM Nel, 2, 34,5
BAPKM
Kpyna s4HeBas, HE TpeOyoLLAs BOPKM Ha copta m HOMEPQ HE AEAATCH
[opox [OPOX LLUEAYLLEHHbIN LLEABIN [epBbIn, BTOPOU COpTA
[OPOX LLUEAYLLIEHHbIM MOAOTbIN [epBbIn, BTOPOU COpTA
Kpyna ropoxosas ObICTPO pA3BAPMUBAIOLLLAACS Ha copT1a 1 HOMEepPAa HE AEAATCH
Kykypy3a Kpyna Kykypy3HAs LUAMAOOBAHHAOS Nel, 2, 3,45
Kpyna KyKypy3HAs KPpYnHAS AAS XAOTbEB Ha copta m HOMEepA HE AEAITCA
Kpyrna Kykypy3HAs MEAKQASR AASG MAAOHEK Ha copT1a 1 HOMEpPA HE AEAATCH
MyKQ KyKypYy3HQS Ha copTta v HOMepa He AEAITCH




ACCOPTUMEHT IIPOAYKLINY KPYIIO3aBOAOB

Ha KpynsgHbIX MPeAnPUITUAX BbIDAOATHIBAIOT CAEAYIOLLME BUAbI KPYTbI

Tabamua 1. ACCOPTUMEHT BbIPADATBIBAEMOM KPYMbl. OKOHYAHUE

Kpyna noBbILLEHHOM MUTATEABHOM LLEHHOCTH
OBUAEMHAOS
3A0pPOBbE
CnopTtMBHAS
[TMoHepCcKas
CUABHOS
tO>XHQOS
PAOTCKAOS
Coto3Has

3epHo HAOMMEHOBAHME M ACCOPTUMEHT KPYIMbI Homepa 1 copta
MweHuLa Kpyna neHu4Has Ne 1,2, 3,4
[TOATOBCKOS
ApTek
Kpyna neHunYHas ObICTPO pa3BAPUBAIOLLLOACS Nel,2,3

Ha copta n HOMEepA HE AEAITCH

HOpPMbI KOYECTBA KPYrMbl BCEX BUAOB M COPTOB (A TAKXKE TOAOKHA U XAOTMbEB)
pernameHtTmpytotTca FOCT, TY nam BpemeHHbIMM HOPMAMM KAYECTBA.




OO1mye NpyHIIIBL IIepepadOTKY 3epHa B KPYITY

e TEXHOAOMMYECKMM NPOLLECC NA KOXKAOM MPEANPUITUM AOAXKEH
OCYLLLECTBAATLCH:

% MO YTBEPXAEHHOU AAT AOHHOTO BMAQ MEPEPADOTKM CXEME;

“* MNP CODAIOAEHUMN PEXMMA PADOTbI OTAEAbHbBIX MALLIMH C Y4ETOM
TEXHOAOTMYECKMX CBOMCTB NEPEepaBATLIBOEMOro 3ePHA.

¢ CXemy TEXHOAOIMYECKOIO NPOLLECCA MNPOM3IBOACTBA KPYIMbI
PA3PABATLIBAIOT MOUMEHUTEABHO K YCAOBMIM KOXKAOTO MPEANPUATAS
HO OCHOBE PEKOMEHAALMM, M3AOXKEHHbBIX B [TPABMAOX OTAEABHO MO
KO>KAOU KYABTYPE U BUAY MEPEPLADOTKM.

e Cxema AOAXKHO obecrnevymBaTb HaOMboAaee 2P EKTMBHOE

MCMOAb3OBAHUNE PECYPCOB:
% NepepadaTbiBAEMOTO 3€PHA;
/

% ODOPYAOBAHUA, DHEPTUMN, EMKOCTEM, MATEPMOAAOB;
% PAOOYETO M PEMOHTHOIO BPEMEHM.




OO1mye NpyHIIIBL IIepepadOTKY 3epHa B KPYITY

Pa3paboTt4mKaMmM TEXHOAOTUHECKOM CXEMbI IBAFIOTCSH TAQBHbIM
MHXKXEHED NPEAMPUITUI MAM HOYOABHUK KPYMIHOTO LLEXA NPur Y4OCTMM
TEXHOAOTOB 30BOAQ M HOYOABHMKA MPOM3BOACTBEHHO-TEXHOAOTMYECKOM
Aaboparopumm (MNTA).

[locAe 0OCYyXAEHMI HO TEXHUYECKOM COBETE MAM HA
NPOU3BOACTBEHHOM COBELLLOHMM OHO PACCMATPMBAETCH U
YTBEPXKAQETCH.

TEXHOAOTMYECKAT CXEMA MEPECMATPMBAETCA M YTBEPXKAQETCA HE
peXe OAHOTO Pa3ad B 3 TOAQ.

YTBEPXKAEHHYIO CXEMY BbIBELLIMBAOT HO BUAHOM MECTE.



OO1mye NpyHIIIBL IIepepadOTKY 3epHa B KPYITY

CXxemMa AOAXKHA C MPEeAEAbHOM TOYHOCTBIO OTPAXKATb AENCTBYIOLLIMM
TEXHOAOTMYECKMM MPOLLECC U €r0 OAKTUHECKYIO KOMMYHUKALIMIO. B
YOCTHOCTM B CXEME HEODXOAMMO MOKA3ATh:

[MOCAEAOBATEABHOCTb MCIMTOAB3OBAHMA MALUMH, MX KOANHECTBO, MAPKY,
* HAMNPABAEeHME MNMPOAYKTOB HO MALUMHbI,

* OCHOBHYIO TEXHMYECKYIO XOPAKTEPUCTUKY BCETO OOOPYAOBAHMA —
TEXHOAOTMYECKOTO, TOOHCMOPTHOrO, ACMMUPALMOHHOIO;

* KOMMYHMUKALMOHHBIE CBA3M (BKAIOHAS OOBOAbBI M MEPEKPLILLIM);

* BCE EMKOCTU, BECbl MAM PACXOAOMEPDI, MPOBOOTOOPHMKM, MATHUTHbLIE
KOAOHKM, BECOBbIE M BbIOOMHBLIE AMNMNAPATHI.




OO1mye NpyHIIIBL IIepepadOTKY 3epHa B KPYITY

* POPMUPOBAHME 3EPHOBBLIX MAPTUN, HOMPOABAIEMbIX B TEKYLLLYIO
nepepaboTky, AOAXKHO obecneyntb HaMboAee PALUMOHAABHOE
MCMNOAb3OBAHME BCETO MPMHATOrO 3€PHA, MPM KOTOPOM MOAYHAIOT
MOKCMMOAbHbIMN BbIXOA KPYMbl BbICLLMX COPTOB.

« PAcCxoAOBOHME 3€PHA BbICOKOIo KA4eCTBA AOAXKHO BECTHNCb
SKOHOMMHHO C OINMPABAAHHBIM MCINOAB3OBAHNEM €70 KAK YAYHLLUMTEAA
MNen MCrioAb3OBAHNIN 3€O0HA BOAEE HM3KOTO KOYECTBA C TEM, YTOODI
obecneymTb PABHOMEPHOE MCITOAB3OBAHME 3€POHA B 3SABMNCHMMOCTUM OT
KA4eCTBd HA MNP OoTa>XEeHMM BCEelro rnepmoAQ.

* BbIDABHMBAHME KAYECTBA MO BAOXKHOCTU U OTAEAMMBbIM MPOUMECIM
BEAETCS MYTEM CYLLUKM, BEHTUAMPOBAHMUS, OYMCTKM. CMELLIMBAHME
PA3HOBACQYKHOIO 3€PHA AOMYCKAETCS TOABKO MPM NEPENAAE
BACDKHOCTM AO £1% M NPU OTCYTCTBMM CYLLIMAOK.



OO1mye NpyHIIIBL IIepepadOTKY 3epHa B KPYITY

[lepeA MoAQYEM B 3€PHOOYMCTUTEABHOE OTAEAEHNE 3EPHO
0093aTEABHO B3BELLIMBAIOT.

B 3€PHOOYMCTUTEABHOM OTAEAEHMMN 3EPHO OYMLLLAIOT OT MPUMECEMN,
COPTUPYIOT, YBACXKHSAIOT M OTBOACKMBAIOT (MLLUEHULLY, KYKYPY3Y),
OOpPADATLIBAKOT MOBEPXHOCTb 3€PHA M MPOBOAAT TMAPOTEPMMNYECKYIO
O0pPabOTKY (rpeymxa, OBeC).

B LLUEAYLLIMABHOM OTAEAEHMM MPOBOAST LLUEAYLLEHME 3E€PHQA,
NPOBEMBAHME, MPOCEMBAHUNE U COPTUPOBAHME MPOOAYKTOB
LLUEAYLLEHMS, LUAMTDOBOHME U MOAMPOBAHME KPYMbl, KOHTPOAb KPYrbl M
OTXOAOB.

Bce MaLLUMHbI, MPEAYCMOTPEHHBIE CXEMOM TEXHOAOTUMYECKOTO
NPOLLECCA, AOAXKHbI ObITb BKAKOYEHbI B PADOTY.




KOHTpPOAb TEXHOA0IMYECKOTO IIpOoIiecca, KauecTsa
CBIPBS Y1 TOTOBOU ITPOAYKIINU

KOHTPOAb TEXHOAOTMYECKOIO MNPOoLEeCCa, KOYECTBA CbIPbs M TOTOBOM
NPOAYKLIMMN BEAETCSH C LLEABIO BbISBAEHMI M HOACOKMBAHMSA PEXKMMOB
nepepadoTkM 3ePHA HAO YCAOBMS, OBECMEYMBAOLLIME MOAYYEHME MPOAYKLMM
HOMOOAEE BbICOKOTO KAYECTBA, C BbICOKMM BbIXOAOM, HOMDOOAEE NMOAHOTO
MCMNOAb3OBAHMS CblPbs M ODOPYAOBAHMUS.

KoHTpOAbL BeaeTcs [1TA nytTem AaDOpPATOPHOro AHAAM3A MOCTYMAIOLLLETO
3€PHA, MPOMEXYTOYHbIX, MOOAYKTOB, TOTOBOM KPYMbl M OTXOAOB, OTOOPAHHbIX B
KOHTPOABHbIX TOYKAX TEXHOAOTMYECKOTO NPOLLECCA, M OOCAY>XMBAKOLLLMM
NEPCOHAAOM HA PADOYMX MECTAX.

CHCTEMATUYECKMMN KOHTPOAb TEXHOAOTHUYECKOTO MNPOLLECCA 3AKAKYAETCH 33
MPOOBUAbHbBIM PA3MELLLEHUEM, XPAHEHNEM, OYUCTKOMU, CYLLIKOM U
dOOPMUPOBAHMEM MAPTUM 3€PHA, 30 TEXHOAOTUHECKOM SCDCDEKTUBHOCTBIO
PAOOTbl OOOPYAOBAHUA U LLEXA B LLEAOM, 30 KOYECTBOM BbINMYCKAEMOM
NPOOAYKLMM 11 OTXOAOB. [10 PE3YABTATAM KOHTPOAS MOUHUMAIOT MEPBI K
HEAOMYLLLEHMIO BbIDADOOTKM HM3KOKAYECTBEHHOM MAM HECTOHAQPTHOM

NPOAYKLMM.



KOHTpPOAb TEXHOA0IMYECKOTO IIpOoIiecca, KauecTsa
CBIPBS Y1 TOTOBOU ITPOAYKIINU

e KOHTPOAb TEXHOAOIMHYECKOTO MPOLLECCA MPOBOAMUTCH MO IPACOUKAM
KOHTPOAS MPOU3BOACTBA M KOHTPOAS PABOTbI TEXHOAOTMYECKOTO
OOOPYAOBAHMS, OMPEAEATOLLIMM:

» ODOBbEKTblI KOHTPOAY;

* MECTO M cnocob otbopa nNpob;

* HOMMEHOBAHME KOHTPOAMPYEMbIX MOKA3ZATEAEMN;

* DETAAMEHTMPYEMbIM HOPMATUB (MO AEUCTBYIOLLLEMY HTA);

* METOAMKQO OMPEAEAEHUS MOKA3ATEAEM (MO AeUCTBYIOLLLEMY HTA);
* NEPUOAMNYHOCTb KOHTPOAY;

* AULL, OCYLLLECTBASIOLLIMX KOHTPOAD.
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KOHTpPOAb TEXHOA0IMYECKOTO IIpOoIiecca, KauecTsa
CBIPBS Y1 TOTOBOU ITPOAYKIINU

OBObEKTAMM KOHTPOAA MOOM3IBOACTBA OOA3ATEABHO AOAXKHbI ObITb 3€PHO
NPU NOCTYNAEHUN B 3E€PHOOYNCTUTEABHOE OTAEAEHME KPYMAHOTO LLEXA;
3€PHO NMOCAE OYUCTKU U TMAPOTEPMMYECKOUN ODPABOTKM,
NOCTYMAIOLLLEE HO NEPBYIO LLUEAYLLUMABHYIO CUCTEMY; MPOAYKTHI
LLUEAYLLIEHMA 1 LUAMTDOBAHMS; MOOOYHbIE MPOAYKTbI, KQYMNA; OTXOAbI.

[Tor KOHTPOAE TEXHOAOTMYECKOTO ODOPYAOBAHMSA MO OYUCTKE CAEAYET
PYKOBOACTBOBATHCH CAEAYIOLLMMM AQHHbBIMM, XAPAKTEPUIYIOLLLMMM
2o EKT PABOThI 3E€PHOOYUCTUTEABHbBIX MALLIMH




[TokaszaTteau adpPpeKTUBHOCTY PadOTHL
3 PHOOUYMCTUTEABHBIX MaIIIMH

ObopyAOBAHME DO DEKTMBHOCTL PADOTH
Cenaparopbl, ACMMPATOPbI C 30MKHYTbIM [TOAHOE OTAEAEHUE KPYMNMHOIO COpAa.
LLUKAOM BO3AYXA (MOCAE BCEX OTAEAEHME MEAKOIO U AETKOTO COPA He
NOCAEAOBATEAbHbIX MPOMYCKOB) meHee 95%
Tpouepsl OTAEAEHUNE KYKOAST M KOPOTKMX MPOUMMECEM

He meHee 90%

OTAEAEHME OBCIOrQ, OBCA, I4MEHS HE
MmeHee 80%

OTAEAEHUNE MUHEPAABHOM MPUMECH HE

KAOMHEOTOOPDHUKM
P meHee 95%




[TokaszaTteau adpPpeKTUBHOCTY PadOTHL
3 PHOOUYMCTUTEABHBIX MAIIVH

e OLEHKY TEXHOAOTMYECKOTO 30 doeKkTa paboThl CEMNAPATOPOB,
ACMUPATOPOB, TPMEPOB AQKOT HO OCHOBE CPABHEHMA MOKA3ZATEAEM
KQ4YeCTBA NPOO 3epHA, NOCTYNAOLLLENO HO MALLUMHY, 1 MPO0
OCHOBHOTO 3€PHA NMOCAE MPOXOXAEHUA MALLIMHBbI.

¢ OOBOLLLYIO OLLEHKY TEXHOAOIMYECKOTO 3 doekTa padoThl
3€PHOOYUCTUTEABHOTO OTAEAEHMSI AQKOT HO OCHOBE CPOBHEHMS
NOKA3ATEAEM KOYECTBA NPOO 3epPHA, MOCTYMAOLLETO B O4YUCTKY U
HAOMPOBASEMOTO B MepPepaboTKy HA 1-10 LLEAYLLMABHYIO CUCTEMY.

¢« Ocoboe BHUMMAHME AOAXKHO ObITb YAEAEHO KOHTPOAIO
TMAPOTEPMMNYECKOMN OBPADOTKOM 3€PHA (NMPONAPUBAHMIO U
NPOCYLLUMBAHMIO).




Cr1iocoOb1 1 pe>XXMMBI ITUAPOTEPMUYECKON OOpaOdOTKM B
[IPMMEHEeHNN K OTAeAbHBIM BIi4aM KPYILIHOTO 3epHa

KyAbTypQ

Crnocobbl U PEXMMbI TMAPOTEPMUYECKOM OOPADOTKM

[peyrxa

[lponapmeaHme 3epHa npum aAasaeHmn 0,25-0,30 Mlla (2,5-3,0
ATM) U MPOAOAXKMUTEABHOCTM 5 MMH C MOCAEAYIOLLIMM
BbICYLLIMBAHMEM AO BAOXKHOCTU HE BblLLIE 13,5%

OBec npu nepepaboTke B
KpYyny 1 XAonbd 'epkyAec

[TponapwmeaHme 3epHa npm AasaeHun 0,05-0,1 MIla ¢
NOCAEAYIOLLLEM CYLLIKOM AO BACOKHOCTU HEe Boaee 10% npu
LLIEAYLLIEHMM 3ePHA B MOCTABAX; 13,5-14,0% B 0OOEYHbIX
MALLUMHAOX; 12-13% B LEHTPODEXKHbIX LUEAYLLIMTEAIX

OBec npu nepepaboTke B
XAOMbs DKCTPA

[ToonapmBaHME OBCAHOIO SAPA MpPu AGBAEHUM NApa 0,7 Mla ¢
MOCAEAYIOLLLEMN CYLLIKOM AO BACDKHOCTU HE HMKe 11,5%

[OpOX

[NToonapwmeaHme npum AasaeHmmn 0,1-0,15 Mla u
MNPOAOAXKUTEABHOCTbLIO 2,0-2,5 MMH; AOMYCKAETCH BMECTO
NPONAPUBAHMS MPOU3BOAMTL YBACKHEHME HA 2,0-2,5% C
MOCAEAYIOLLIMM OTBOACKMBAOHMEM B TeveHme 20-30 MUMH. FTopox
NPOCYLUMBAKOT AO BACXKHOCTM 14-15%. POCXOA BOAbI HO
YBAODKHEHME | T 3epHA CcOCTABASET 40 A




Cr1iocoOb1 1 pe>XXMMBI ITUAPOTEPMUYECKON OOpaOdOTKM B
[IPMMEHEeHNN K OTAeAbHBIM BIi4aM KPYILIHOTO 3epHa

KyAbTypQ

Crnocobbl M PEXMMbI TMAPOTEPMUIECKOM OOPADOTKM

Kykypy3a npu Npon3BOACTBE MNATH
HOMEPHOM LLUAMJOOBAHHOM KPYTbl

YBAOXKHEHME AO BAOXKHOCTU 15-16% BOAOM TEMMEPATYPOM
400C mAm nponapmBaHue npm AasaeHmm 0,07-0,1 MIa m
MNPOAOAXKUTEABHOCTBIO 3-5 MUH. [TOCAE YBAOXKHEHMA (MAM
NPONAPUBAHMS) KYKYPY3Y OTBOACXKMBAIOT B TEYEHME 2-3
4OCOB

KyKypy3a npu npom3BOACTBE
KPOYMHOM KPYIbl AAS XAOMbEB U
MEAKOM AAF KYKYPY3HbIX MAAOYEK

YBAQXKHEHME AO BAOXKHOCTU 19-20% BOAOM TEMMEPATYPOM
35-400C ¢ NOCAEAYIOLLMM OTBOACKMBOHMEM B TEYEHME 2 .
PAQCXOA BOAbI HO YBAOXKHEHME | T 3€pHA 25 A

[MLeHmua

YBAOXKHEHME AO BAOXKHOCTU 14,5-15,0% C MOCAEAYIOLLIMM
OTBOACDKMBOHMEM (B 30BMCUMOCTM OT CTEKAOBUAHOCTU
3epHQA) 1 cTeneHm yBAAXKHEHMs) oT 30 MMH AO 2 4. Pacxoa
BOAbI HO YBAODKHEHME | T 3€PHA COCTABAJAET 25 A

Kpyna nepAoBad, NLEHUYHAY,
rOpPOXOBAA MPU MNPOM3IBOACTBE
ObICTPO PA3BAPMUBAIOLLIMXCA KPYM

YBAOXKHEHME AO 25-27% C NOCAEAYIOLLIMM
OTBOAQKMBAHUMEM B TedeHme 40 MUH. [NponapmBaHmMe npu
AaBAeHUM O,1 MIa B TeyeHne 3 MUH. BbICYLLIMBAHME 3€PHA
MNocAe nponapmpaHusa. AasaeHmre napa 0,3 Mlla




KauecTBo mapTni sepHa, HallpaBAseMbIX Ha 1-10 IIeAyIMNABHYIO
CHICTEMY ITOCAEe OYVICTKU U TMAPOTEePpMIYIECKO OOpaOdOTKM, A0AKHA
COOTBETCTBOBATD ITOKA3aTeAsM:

KyAbTypQ
[Npoco
[pedmxa

OBEC AA4 BbIPABOTKM KPYrbI U
XAOMbEB

OBEC AA4 BbIPABOTKM TOAOKHA

Puc

d4yMmeHb
NMweHuLo

[OpOX

o Kykypy3a

BAOYKHOCTbD,
% He boaee

118,5%
14,5%*
12,5%
13,5%*
10,0
14,0

&858
14,0*
15,5%*
15,0

14,5
14,0
15,0**
16,0

22,0

CopHas
npumecs, %
He Boaee

0.3

0.5

0.3

0.3

0.4

0.4
0.4

0.5

0.2

MuHepaAbHOM
NPUMECH

0.1

0.1

0.1

0.1

0.1

0.1
0.1

0.05

0.1

B TOM ymcae, % He boaee

KyKOA4

0.1

0.1

[OAOBHMU U
CMNOPbIHBbM

0.03

0.03

0.03

0.03
0.03

[OpYaKA M B

3eAq
0,02

0,02

0,02

0,02
0,02



basanc BbIXOga IPOAYKIIMY KPYIIO3aBOA0B

* BbIXOA MPOAYKLIMM — 3TO €0 OTHOCHUTEABHOE COAEPXKAHME K MACCE
NepepaboOTAHHOIO 3ePHA C Y4ETOM YCYLLKM U MEXOHMYECKMX NOTEPD.
O4YEBMAHO, 4YTO NPU NEPEPADOTKE AOAXKEH CODAIOAQTHCH
MATEPUAABHBIM ODAAQHC MEXAY KOAUYECTBOM MOCTYMMBLLETO B
nepepaboTky 3epHa C, 1 CYMMOU KOHEYHbIX MPOAYKTOB (OCHOBHOM
npoaAykumemn C, ¢ NOOOYHbIMKM NPOAYKTAMM C, oxoAaMU C .,
MEXAHMYECKMMIM NOoTEPIMUM M.TT. C yyeTom ycyLukm Y). Mpun C,= 100 %
YOOBHEHME MATEPMAABHOTO OAAQHCO MMEET BUA

100 = ii} +i C, +i“tf.‘ﬁ,mr ~MII.+V
1 1 1



basanc BbIXOga IPOAYKIIMY KPYIIO3aBOA0B

e YCYLLKY PACCHYUTLIBAIOT MO JOOPMYAE

100(W,; —W,.)
100 — 77,

v

« [Tpn onNpeAeAEHUN CPEAHEB3BELLIEHHOM BACXKHOCTM MPOAYKLIMM
YYUTBIBAETCH BAOXKHOCTU KPYMbl, MYKM, KOPMOBOU MYYKM U AY3TH



basanc BbIXOga IPOAYKIIMY KPYIIO3aBOA0B

MeXxaHn4YeCckme NoTepm PACCHMTLIBAKOT MO PA3HOCTM MEXKAY KOAMYECTBOM
nepepadboOTAHHOro 3ePHA U KOAMYECTBOM MNMOAYYEHHOU OCHOBHOM
MNPOAYKLMM, MOOOYHbBIX MPOAYKTOB M OTXOAOB C Y4ETOM YCYLLKM. B
MNPOMBILLUAEHHOCTU MEXAHMYECKME MOTEPUM MCHUCAIOT COBMECTHO C
HEKOPMOBbLIMU OTXOAAMU UAKU OTXOAOMMU Il kKaTeropmm. Ha BEAMYUHY
MEXAHMYECKMX MOTEPDL OKA3bIBAIOT BAUIHUE MOTEPM B BUAE POCCHIMEM MPU
PABOTE TEXHOAOIMYECKOTO, TOAHCMOPTHOIO OOOPYAOBAHMS, KOTOPbLIE HE
BO3BPALLLAIOTCYH B TEXHOAOTMYECKMM MPOLLECC, NOTEPM C ACTNUPALLMOHHBIMM
OTHOCOMMU 1 MOEYHBIMM BOAOMM M T. 1.

BbIXOA TOTOBOM MPOAYKLIMM KPYMO3ABOAOB MOXET KOAEOATHCH B 3HAYUTEAbHbIX
NPEeAEAAX B 30BUCUMOCTM OT KOYECTBA 3€PHA, YPOBHI TEXHOAOTUN U

SO EKTMBHOCTU €€ DKCMAYATALUMM. B OTPACAM XAEDOMPOAYKTOB PA3ZAMYAIOT
CAEAYIOLLIME BUADBI BbIXOAOB.



* BA3UCHDbIN BbIXOA FOTOBOU NPOAYKUUU. 5TO HEKOTODLIM YCAOBHbIM
BbIXOA, KOTOPbIM AOAXKEH MOAYYMTBCH MPU NEPEPADOTKE 3ePHA
OA3MUCHbIX KOHAMLMM MO CTAHAQPTHOM TEXHOAOTUM, BKAKOYAKOLLLEM
00A3ATEABHBIE AAY AOHHOW TEXHOAOTUM ONEPALMMN. BA3UCHbIE
MOKA3ATEAM — BTO YCPEAHEHHbIE MOKA3ATEAM KAYECTBA 3€PHA,
CMNOCOOHOIro AQTb OA3MCHbIM BbIXOA MPU NepepadboTtke. bA3nCHbIM
BbIXOA YKQ3bIBAKOT B XAPAKTEPUCTUKE TEXHOAOTUM.



* PACHEeTHbIN BbIXOA NPOAYKUMUU. [10 ONpEAEAEHMIO BSTOT BbIXOA
MOAYYQAIOT PACHETOM, MPOU3BOANMbBIM HO OCHOBAHUM HEKOTOPbIX
MNPABMA, KOTOPbIE 3ACOUMKCUPOBAHBLI B COOTBETCTBYIOLLLEM HOPMATUBHO-
TEXHMYECKOM AOKYMEHTALMM HA MPOOM3BOACTBO KPYTIbl. M3BECTHO, YTO
CbIPbe, MOCTABAIEMOE HA KPYMNMO3ABOAbI MO MOKA3ATEAIM KQYECTBQ,
BCErAQ OTAMYAETCA OT HEKOTOPbLIX OA3MCHbIX (YCPEeAHEHHbIX)
NOKA3ATEAEM, MO KOTOPLIM OMPEAEAEH OA3MUCHbLIM BbIXOA. N KOXKAbBIN
NMOKA3ATEAb KOYECTBA OKA3bIBAET BAMAHME HA BbIXOA KOHEYHOM
NPOAYKLLMM ONPEAEAEHHOTO BUAO — YBEAUYMBAET MAM YMEHBLLIQET.
[1o1 BBICOKOM KAYECTBE 3€PHA BbIXOA OCHOBHOM MPOOAYKLLMM
YBEAMYMBAETCH 30 CYET YMEHbLLEHMSI NMOOOYHbIX MPOOAYKTOB TEXHOAOTUM
MAU OTXOAOB. N, HOODOPOT, MPU HM3KOM KAYECTBE 3€PHA BbIXOA
OCHOBHOM MPOAYKLIMM CHMXKAETCH 30 CHET YBEAUYEHMS BbIXOAQ
NOBOOYHbIX MPOAYKTOB MAM OTXOAOB.




* [lpoueAypd Mo OMNPEAEAEHNIO BAMSIHMSA KOYECTBA 3€PHA HA BbIXOA KOHEYHOM
MPOAYKLMM HAO3bIBOETCSH PACHETOM BbIXOAOB. HOPMbI CKMAOK M HOADOBOK
PA3PAOOTAHbI HO OCHOBAHWMM AHOAM3A OOALLLIOTO KOAMYECTBA DAKTUYECKOTO
MATEPUAAD N OTPOXKAIOT HO AQHHBIM MOMEHT BPEMEHU YPOBEHb TEXHOAOTMM
Kpoyrbl. B KO4ecTBE NPpUMEPA PACCMOTPUM BAMIHUE HA BbIXOA KPYIMbI
PUCOBOM MACCOBOM AOAU GAPA (MOKA3ATEAb KOYECTBA, MOKA3bIBAIOLLLMM
OTHOCMUTEABHOE COAEPXKAHME AP PUCA, CMOCOOHOTO AQTb HEAPODAEHYIO
Kpyny npu nepepabdotke).

* Bba3ncCHbIE NOKA3ATEAL MACCOBOM AOAU FAPA AAF PUCA COCTABAIET 76,5 %.
[Ton nepepaboTke TAKOro 3€pPHA (OCTAAbHbIE MOKA3ATEAM TAKXKE OA3MCHbIE)
MOAYHAIOT BbIXOA LLEAOU KPYMbl — 55,0 %, ApobAeHOM — 10 %, Mydkn — 12,2
%, 0TX0AOB I-ll kKaTeropmm — 3,0 %. OCTAAbHbIE MOKA3ATEAM OA3MCHOIO
BbIXOAQ HE YITOMMHAEM, TOK KOK MACCOBAA AOAS FAPA HE OKA3bIBAET HA HUX
BAMAHME MO NMPABMAAM PACHETA BbIXOAOB.



* PAKTUHECKHUU BbIXOA NMPOAYKUHUU. DTO BLIXOA MOOAYKLIMM, MOAYHEHHbIM
npum peaAbHOM Nepepadotke. OH ONPEAEAIETCSA MO MACCE
MNPOAYKLMMN BCEX BUAOB C YHETOM YCYLLIKM,. TAKMM ODPA3OM, BCH
MNPOAYKLLMSI KPYMNO3ABOAOB, O TAKXKE MOCTYrNMBLLUEE B NepepaboTKy
3€PHO AOAXHbI OD43ATEABHO B3BELLUMBATLCH HA MPOLLUEALLMNX
FOCYAQPCTBEHHYIO MAM BEAOMCTBEHHYIO MPOBEPKY BECAX. MACCAO
NPOAYKLUMMN TAKXKE MOXET AOMOAHMTEABHO OMPEAEAITLCH MO MACCE
YMNAOKOBOHHOM MAM PACTHOACOBAHHOM MPOAYKLMMN.

* KOK pEe3yAbTAT BEAEHUSA MPOLLECCA OMPEAEAIOT PA3HOCTb MEXKAY
JOAKTMYECKMM U PACHETHBLIM BbIXOAAMMU. [P 2D TOEKTMBHOM BEAEHMM
npouecca AKTMYECKMM BbIXOA NMPOAYKLMM OYAET BbILLIE PACHETHOTO.
[Tonyem, OCHOBHOE BHUMMAHME OOPALLAIOT HO COOTHOLLEHME BbIXOAQ
MEXAY OCHOBHOM M MOBOYHOM MPOAYKLMENM MPU CODAIOAEHMM
HEODXOAMMbBIX HOPM KAYECTBA




ITpon3BoACTBO OBICTPOPa3BapUBAIOIIVIXCSI KPYII

* AAA MPOM3BOACTBA ObICTPOPA3BAPMBAOLLIMXCA KPYM MOXHO
MCMOAb3OBATb FTOTOBYIO KPYMY, MOAYYEHHYIO 13 AKOOOTO ChlPb4.
OT1evyeCcTBEHHA] KPYNAHAA MPOMbBILLAEHHOCTbE MOXKET BbIPDAOATLIBATH
ObICTPOPA3BAPUBAOLLIYIOCA AMMEHHYIO KpYyny M3 NePAOBOM Kpyrbl Ne 1,
2, 3, NWEeHUYHYI0 13 [TOATaBCKOM Kpyrbl Nel,2, 3, ropOXOBYIO — 113
rOpPOXAa KOAOTOTO LLIEAYLLEHHOTO.

¢ TeXHMYeCcKMne yCAOBMI HO MPOM3BOACTBO STOU MPOAYKLLMM
PETAOMEHTUPOBAHbI MOABUACMM OPTAHM3IALMM U BEAEHMUS
TEXHOAOTMYECKOTO MPOLLECCA HA KPYNAHbIX MOEAMPUIATUIX.

« CpOKM BAPKM AO KYAMHOPHOM TOTOBHOCTU AASA PA3AMYHbBIX BUAOB KPYIT
COKpPALLLAtOTCA AO 5-30 MUHYT, YTO CBA3AHO C TEMAOBOM OOPADOTKOM
KpYyn B rnpoLecce TEXHOAOTUM



Texnoaorus OpIcTpOpa3BapMBaIOIIeVICs KPYIIb]

B cOOTBETCTBUM C pUCYHKOM Ha MPEIBAPUTEIBHOM 3Talle rOTOBask Kpyna NepecernBaeTCs B pacceBax JJis
NpUIaHusl 0ONbIIENH OJHOPOJHOCTH. PEKOMEHyeTCsl, UTOOBI BEJIMUMHA MTPOXO/Ia U CXO/a CUT, ONPEICIISIOIINX
HOMEP KpyTibl, ObL1a HE HIKE 85 Y.
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Texnoaorus ObicTpopasBapuBaloIieiics KpyIbl: 1 — aBToMaTidecKie Bechl; 2 — pacces; 3 — YBAaKHUTEHBII allIiapat; 4 — IITHeK!
OTBOAa>KMBaHM:; O — IpoIlapuBaTeAb; 6 — CyINAKa; 7 — IIAIOIINABHBIN CTaHOK; 8 - IIpOoceMBaTeAb



PeKOMeH,ZI,OBaHHI)Ie A5l YCTAaHOBKN B pacCeBax CUTa A4 KaAI/I6pOBaHI/I§I KPVIIbI

Pasmep otBepcTis ciuTa, MM

B o BBIpaBHeHHO;)CTb
IIpoxoaoBoro Cxoa0BOTO SPYHRL
Ilepaosasa Nol 4,0 D 3,0 85
Ilepaosast No2 3,0 2,5 85
Ilepaosasa Ne3 2,5 2,0 85
IToaTaBckas Nol 3,5 3,0 85
IToataBckast No2 D 3,0 D 2,5 85
IToataBckast No3 D 2,5 2,0 85
['opox K0A0THINN 4,0x20 33,0 35

HleAyLHeHHbIﬁ



BbIDOBHEHHAS MO PA3IMEPAM KPYNA YBACXKHAETCA AO 25-27 %. BO3MOXHO
COBMELLLEHMNE ONMEPALMM YBACXKHEHMSI M MOMKM KPYIbl B CMNELMAAbHBIX MOEYHbIX
MALLIMHOX AAS KPYIbl. PEKOMEHAYETCA AAS DTUX LIEAEM MCMOAb3OBATh MOAOTPETYIO AO
25-27°C BOAY, YTO MHTEHCUADULMPYET MNPOLLECC MOTAOLLLEHMSI BOAbI KPYMOW. [1oCAE
YBAQDKHEHMS KPYMY OTBOACXKMBAIOT B TEH4EHME 40 MMH. AAS DTUX LLEAEM MCMOAbL3YIOT
LLIHEKM C MUHMMOABHOM CKOPOCTLIO BPALLLEHMSI BOAQ MAM CMEUMAAbHbIE OYHKEPDI C
BOPOLLUMTEAIMM. [TOCAE OTBOACIKMBAHMS KPYMY NPOMNAPUBAIOT MPU AOBAEHWK NAPA
0,1 Mla B TeveHme 3 MUH. [1pn 3TOM BACXKHOCTb KPYMbl MOBbILLAETCH AO 28-29 %.

Kpyny € TOKOM BAOXXHOCTbO OTBOACKMBAIOT MOBTOPHO B TedeHue 30-40 MUH. YTOOb
M30Ee>XXKATb CAMNAHMI M KOMKOBOHMSA OTBOAQXKMBAHME COMPOBOXAQETCH MOCTOAHHbIM
NepemeLLMBAHNEM KPYTbl, AAG HETO MCMOAb3YIOT, KOK U MNP MEPBOM
OTBOACKMBAHUM, LLIHEKM MAM EMKOCTM C BOPOLLIMTEAIMM. [1epeA NAIOLLLEHMEM KPYMY
MNOACYLLMBAIOT AO BAOXKHOCTU 23-25 %, 4TO 0becneymBaeT ONTUMOAbHbLIE YCAOBMS
MNPOLLECCA MAIOLLLEHMY. [TAIOLLLEHME MPOM3BOAAT MAM B CMELLMAABHbBIX MAIOLLIMABHbBIX
CTAHKAX, MAM B MEABHMYHbBIX BOAbLLOBbIX CTAHKAOX C AMdodoepeHumen 1.0. Npu
MCMOAb3OBAHUM MEABHMYHbBIX BOAbLLOBbLIX CTAHKOB PEKOMEHAYIOTCA CAEAYIOLLIME
MEXAHMKO-KMHEMATUHECKME MAPAMETPbI BOAKOB: KOAMYECTBO prdoaem — 10, 1/CM;
YKAOH prdoaen — 8 %; B3AMMOPACIOAOXEHME pudbaen — Cn/Cn. MNAoLLLEHME
TAKXKE MOXXHO OCYLLIECTBAATE BOAKAMM C HEPUADAEHOU MOBEPXHOCTHIO.



* [IPABMAC OPraHM3ALMM U BEAEHUA TEXHOAOTMYECKOTO NPOoLECCA HAO
KPYNAHbIX MPEAMPUATUIX PEKOMEHAYIOT AAG MAIOLLLEHUNA CAEAYIOLLIME
PADO4YME 3030Pbl, MM:

% AAF TOPOXA KOAOTOro — 1,5-1,7;

% AA9 NEPAOBOU M [ToATaBCKOM Kpyn Ne 1 — 0,5;

% AAS MEPAOBOU M [TOATOBCKOM Kpyn Ne 2 — 0,4;

% AN MEPAOBOU M [TOATOBCKOM Kpyrn Ne 3 — 0,2.

* [1pH KOHTPOABHOM MPOCEMBAHMM YAOAINOT KOMOUKM CAUMLLIENCH KPYMb
(CXOA CUTA C DOABLLIMM PA3MEPOM OTBEPCTUA) M APODOAEHbBIE YOCTULLBI
(MPOOXOA CUTA C MEHBLLMM PA3MEPOM OTBEPCTMM). BbIAEAEHHbIE

HECTOHAQPTHbIE YOCTMLLBI HOMPOBASIOT B OTXOAbI | KOTErOpMM, A KPYMyY
DACAOACOBBLIBAIOT U YIIAKOBBLIBAIOT B MEAKYIO TAPY.




BbIXOA ObICTPOPA3BAPMBAOLLEMCA KPYMbl AOAXKEH ObITb HE MeHee 95 %. B
COOTBETCTBUMN C TEXHNYECKMMUM YCAOBUAMM HA ObICTPOPA3BAPUBAIOLLIMECS
KPYrbl 1 B 30BUCUMMOCTM OT PA3MEPOB OTAEAbHbIX HOCTULL A4MEHHAS U
MNLUEHUYHAS KPYMbl MOAPA3AEAIOTCA HO TOU HOMEPQA, A TOPOXOBAS HA
HOMEPA HE AEAUTCS. BHELLIHMM BUA (OAMH M3 OLLEHOYHbIX OPTAHOAEMTUYECKMX
KPUTEPMEB) KPYMbl — 3TO OBAABHOM MAM KPYTAOM COOPMbI AEMELLIKM, C
HEPOBHbIMM KPAIMM U OTTUCKOM PUADAEN C ODEUX CTOPOH, ECAU
MCMOAB3YIOTCS PUADAEHBIE BAAKM AAS MAIOLLLEHMS. [1OM MCNOAB3OBAHMM
HEPUMAOAEHBIX BOAKOB MOBEPXHOCTb AEMNELLEK C OBENX CTOPOH TAAAKQS. LIBET,
3AMAX 1M BKYC AOAXHbI OblTb CBOMCTBEHHbBI HOPMOABHOM Kpyrne 0e3
MOCTOPOHHMX 3AMAXOB U MPWBKYCOB. B Kpyne HOPMUPYETCH COAEPXKAHUE
copHou npumecu (He boaee 0,3 % AAT A4YMEHHOM U MLLEHMYHOM, N HE DOAEE
0,4 % AN TOPOXOBOM). COAEPXKAHME AOMA U MYYKM AAS BCEX BUAOB KPYM HE
AONXKHO npeBbilaTh 8,0 %. He AONyCKAETCH 30PAXKEHHOCTb BPEAMTEAIMM
XAE€OHbIX 30MACOB. [ APAHTMMHbBIM MOKA3ATEAb PA3BAPUBAEMOCTU KOAEDAETCH
OT 15 MUH. AAS KPYN 94MEHHOMU M MLLUEHMYHOM Ne 3, A0 30 MMH. AAS KPYIMbI
ropoxoBon. COAEPXKAHME METAAAOMATHUTHBIX MPOUMECEN HE AOAXKHO
MPEBbLILLIATL 3 MI HO 1 K (KOK 1 AA9 BCEX BUAOB KpY).



[Tpon3BoACTBO KpyII, HE TPEOYIOIINX BapKI

* [1PABUAQ OPIaAHM3ALMM U BEAEHUT TEXHOAOTMYECKOTO NPOLLECCA HA
KOYNAHbIX MPEANPUATUIX AQIOT CAEAYIOLLLEE OMNPEAEAEHME ITOM
NPOAYKUMU: KOYIbl, HE TPEDYIOLLIME BAPKM, MOEACTABAIIOT C CODOM
MPOAYKT, TOTOBbIM K YIIOTPEDAEHMIO BE3 BAPKM (MOCAE 30AMBKM
KMMGLLLEM BOAOU M HADYXAHUA MPUM KOMHATHOM TEMMEPATYPE B
TeveHne He boaee 10 MUH.). TakMM OBPA30OM, TEXHOAOTUSA TAKOTO
POAQ MPOAYKTOB AOAXKHAO MPEAYCMOTPETL ONePALMIO,
HOMOMMHAIOLLLYIO KYAMHAPHYIO 00PpA0OTKY OObIMHOM KPYTbI.

B COOTBETCTBMM C TEXHOAOTUYECKMMM YCAOBUAMM KPYIMbl, HE
TPEOYIOLLME BAPKM, BbIDADATLIBAIOT TDEX HAMMEHOBOHMW: TPEYHEBYIO,
NEPAOBYIO U MNLUEHUNYHYIO. AAA X MPOU3BOACTBA, COOTBETCTBEHHO,
MCMOABL3YIOT 4APMULLY MEPBOro 1 BTOPOIO COPTOB, KPYNy NepAoByto Ne |
M Ne 2, kpyny INoATaBCkyto Ne 1 11 Ne 2.



Texnoaorus Kpy1, He TpeOyIOIINX BapKN
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TEXHOAOTUS KPYM, HE TPEBYIOLLIMX BAPKM:

1 — cenapartop; 2 — Ayocenaparop; 3 — MOEYHAS MALLUMHA; 4 — BAOPO4YHbIM ANnapart; 5 — OyHKEP-BOPOHKA; 6 — KPYNOCOPTUPOBKA; 7 — CYLLIMAKQ; 8 —
MAKOLLMABHbBIM CTOHOK



PaSMepr CT 4431 KOHTPOABHOI'O CEIIapPpMPOBaHNII

* PEKOMEHAYIOTCSH CAEAYIOLLIME PA3MEPDLI OTBEPCTUM CUT AAS
KOHTPOABHOIO CENAPUPOBAHMS KPYM KAK CbIObS:

Pasmep oTBepcTs cuta, MM
HanmMmenoBanue CBIPbsI

ITpoxoaosoro Cx0a0BOTO
Japuiia rpedyneBast A (5,0-5,5) (1,6-1.7)x20
Kpyna nepaosas Nel 4,0 3,0
Kpyna nepaosast No2 3,0 2,5
Kpymna nnoarasckasi 03,5 @3,0
Nol
Kpymna nnoarascka:i 93,0 325

No2



Texnoaorus Kpy1, He TpeOyIOIINX BapKN

TEXHOAOTMS MOATOTOBMTEABHOIO 3TAMNA BKAKOYOET KOHTPOABHOE CUTOBOE
CEMAPMPOBAHUE KPYIbl, THEBMOCEMAPUPOBAHNE M MOMKY. [TPM CUTOBOM
CEMAPMPOBAHUM BbIAEAIOT CAYYOMHO MOMABLUME KPYMHbIE YOCTULLBI MU MEAKME —
APOBOAEHDBIE M MYYKY, A MPM MHEBMOCEMAPMPOBAHNM — OCTATKM HAPY KHbIX
ODOOAOYEK N MYYKY.

Kpynbl, NpoLUeALLMe KOHTPOABHOE CEMNAPUPOBAHME, MOIOT MPU MOAHOM
MNOrPY>XXEHUM B BOAY B TeyeHme 3-5 MUH. [pun pacxoae BoAbl 2,0-2,5 A HO 1 KT KpyMbl MX
BAOXKHOCTb MOBbILLAETCA AO 27,0 %. AOMYyCKAOTCA KOAEDAHMA BO BAOXKHOCTU B
npoeaeAax 3,0 %.

[TOATOTOBAEHHASA TAKMM ODPA30OM KPYMNA 3Arpy>KAETCH B BAPOYHbIE ANMAPATHI U
BAPMUTCA AO MOAHOM KYAMHOPHOM FTOTOBHOCTM.

OPUEHTUPOBOYHOE BpeMd BAPKM — 45-60 MIMH. B 30BUCUMOCTM OT BUAQ M HOMEPAT
KPYribl. BAPKY MPOM3BOAAT MAPOM MPU AOBAEHUM 2 MITA. B BAOPOYHbIM annapaT
AOOQBAFIOT PACYETHOE KOAMYECTBO BOAbI, HEODXOAMMOE AAG ODEeCreYeHMs
BACDKHOCTM KPYMbl MOCAE BAPKM 35 % .



I Iponieaypa pacuera:

1.0OnpeAeAdioT pAcYeTHOE 3HAYEHME MACChHI MOPLMM KPYTbl MOCAE MOUKM M1, KT

M,(100 -7,
100 —T¥,

* A€ My— MaCCa NopLMm KpYn A0 MOMUKM, KI; Wy — BACKHOCTb KPYMbl AO MOMKM, % ; Wi —
BACDKHOCTb KPYIbl MOCAE MOMKM, PABHAA 27,0 % .

2. ONpPEeAEAIIOT PACYETHOE 3HAYEHME MACChI MOPLLMKM KPYMbl MOCAE BAPKM, M, KT:

] M, (100 —TF)
10077,

* A€ W,— BAGXKHOCTb KPYrbl MOCAE BAPKKM, pasHAsd 35,0 %.

3. YCTAHOBAEHO, YTO BAPKA YBAOXKHEHHOM B MOEYHOM MALLIMHE KPYMbl MAPOM Oe3 AOOABAEHMSI BOAbLI HE
obecneynBaeT TPebyemMyto KOHEYHYIO BAOXHOCTbL Kpyrbl W, = 35 %. [T03TOMY B BAOPOYHbLIM ANMNApAT
HEODOXOAMMO AODABUTL HEKOTOPOE KOAMYECTBO BOAbLI. AAT PACHETA KOAMHECTBA AODABAFEMOM BOAD
BHOYOAE OMPEAEAIIOT DAKTUHECKYIO MACCY KPYrbl M3, KI, MOOLLUEALLIEN MOMKY U CBAPEHHYIO
NPOMNAPUBAHMEM B MPOTPETOM BAPOYHOM AMNApATe, HO 6e3 AOOABAEHMS BOAbI. BEAUYMHY M3 HOXOAAT
KAOK CpeAHee 13 ABYX MOBTOPHOCTEN. DTA BEAMYMHA MHAMBUAYOABHO AAS KOXKAOTO BUAQ KPYrbl. TOrAG
HEODXOAMMOE KOAMYECTBO BOAbLI M,, KI, AODOBAIEMOM B BAPOYHbLIM AMNMAPAT MNP BAOPKE KOXAOM
NOPLMU KPYIbl, HOXOAAT MO PA3ZHOCTU MEXKAY PACYETHLIM 3HAYEHMEM MACChHI MOPLLUKM KPYMbl MOCAE
BAPKM M, M MACCOM MOPLUM KPYTbl Mj:

J.Illlfl -

J.Hi -

M6:M2'M3.



* CBAPEHHYIO KPYMY BbIPYXAIOT B CMEUMAAbHbIM OYHKEP-BOPOHKY C
YCTPOMCTBOM AAT PA3PBIXAEHUNA KOMKOB, A 30TEM CEMNAPMPYIOT HO CUTAX C
AMOMETPOM 7 MM. HOCTULBI KPYNHEE PA3IMEPT OTBEPCTUM CUT HAMPABAAIOT
HQ CYLLIKY, O MEAbYE PA3IMEPT OTBEPCTHA CUT (APODAEHDBIE YOCTMLLBI) — B
OTXOAbI |-l kKateropumn. TemnepaTtypa TEMNAOHOCUTEAS B CYLLIMAKE AOAXHA ObITb
100-1056°C, mpmt 3TOM BAOXKHOCTb KPYTrbl TDEYHEBOM MOCAE CYLLKM AOAXKHAO
ObiTb 25,0+2,0 %, a nweHmyHon m nepaosont — 20,0+2,0 %. lNocae
MNOACYLUMBAHUA KPYIY BTOPUMYHO COPTHMPYIOT HO TOKOM Xe HODOPE CUT AAS
obecneyeHms BbIPABHEHHOCTM.

* [IAIOLLLEHME KPYMbl OCYLLECTBAIIOT B CNELMAAbHbBIX MAIOLLIMABHBIX CTAHKQOX C
TAQAKMMU BOAKAMU U andbdoepeHumen 1,0. ONTUMAAbHbBIM PADOYMK 3A30P
AAS MAIOLLLEHUA KPYMbI TpeYHeBOM cOoCTaBAdeT 0,4-0,6 MM, A NEPAOBOM U
nweHmn4Hom — 0,3-0,4 MM. TIAIOLLLEHYIO KPYNY CYLLAT Npm TeMNeparype
TernAoHocutead He meHee 120,0 °C A0 BAOXKHOCTH He Boaee 10,0 %.

e BbICYLLUEHHYIO KPYMNY KOHTPOAMPYIOT HO HOAMYME APODAEHbBIX YOCTML,
NPOCENBAHMEM HA CUTE AMAMETPOM 3,0 MM U MOCAE KOHTPOAS HO HOAMYME
METAAAOMOATHUTHbBIX MPUMECEM HAMPABASIOT HO PACDTCOBKY M YIIAKOBKY.



Hopmpel BeIxOga ITpOAYKIINN

[TOABUAQ PEKOMEHAYIOT CAEAYIOLLIME HOPMBbI BbIXOAC MPOAYKLLMM MPU
NOOM3BOACTBE KPYIM, HE TPEDYIOLLIMX BAPKU, %:

 kpyna —387,5

* MYYKA KOPMOBAF — 6,5

* OTX0AbI I-ll kKaTeropmm — 0,5

* yCYLUKO — 4,5

e OTXOAbI lll KOTETOPUM N MEXAHMYeCKkMe noTepu — 1,0
 Bcero:.— 100,0



[10 BHELLIHEMY BUMAY KPYMNA AOAXKHO COOTBETCTBOBATH ACOHHOMY BUAY
KPYrbl, MOUIOTOBAEHHOM OObIYHbIM KYAMHAPHbBIM CIMTOCODOOM.
AOMYyCKATCH KPYMNMMHKM, HE COXPAHMBLLME MEPBOHAYAAbHYIO FOOPMY
M PACMABLUMECH HAO YOCTM. BKYC 1 30NAaxX AOAXKEH OblTb CBOMCTBEHEH
AQHHOMY BMAY BAPEHOM KPYMbl 6€3 NOCTOPOHHETO 3AMaxa U
NPMBKYCQ.

KOHCUCTEHUMA MOXKET ObITb PACCHINYATOM UAM BA3KOU B PAIAMYHOM
CTEMNEHM.

BAQXKHOCTb KpYribl HE AOAXKHA NpeBbILLATL 10,0 %, coaep>XaHme
APOOAEHDBIX YHOCTULL, MOAYHOAEMbIX MPOOXOAOM YEPE3 CUTO C
AMOMETPOM OTBEPCTUM 3 MM, HE Boaee 3,0 % AAT MEPAOBOM U
MNLUEHUYHOM KPYMbl U 2 % — AAS KPYIbl M3 TOEYMXM.

KOk 1 AAS BCAKOTO BUAQ KPYMbl, HE AOMYCKAOETCH 3P AXKEHHOCTb
BOEAUTEAIMM XAEDHbBIX 30MNACOB, O COAEPXKAHME METAAAOMATHUTHOM
MPUMECK AOAXKHO ObITb HE BoAee 3 MI HA 1 KT KpYynibl.




* TAK KOK AAS DTOTO BUAQ KPYrbl HE TpebyeTCqd OObIMHOM KYAMHAPHOM
00PADOTKM, TO BBOAMTCSH MOHATME BOCCTAHABAUBAEMOCTb — 3TO
BPEMS B MUHYTAX, HEODXOAMMOE AAT HODYXAHMS KPYIbl MOCAE
OOPABOTKMN KMMALLLEM BOAOM, TO ECTb BPEMA AAA MOAHOU KYAMHAPHOM
FOTOBHOCTM.

e TEXHOAOTMYECKME YCAOBUA MPEAYCMATOUBAIOT CAEAYIOLLLYIO
MPOLEAYPY AAT OMPEAEAEHMT BOCCTAHABAMBAEMOCTU. B EMKOCTb
aameTpom 150 mm 1 BbicoTom 110 MM HAOAMBAIOT 200 MA BOABI,
AODQABAAIOT 3 T COAU U AOBOAAT AO KMMNEHMI HATPEBAHMEM HA MAUTE.
[locae 3akmnaHma BHOCAT 10 1 >xmpa 1 20 r kpynbl (MY MOCTOAHHOM
MOMELLIMBAHMM) 1 3AKPBIBAIOT KPbILLKOMW. [TOCAE 3TOTO CHMMAIOT C
MAUTbI M1 OCTABASIOT AAG HOOYXAHMA HO 10 MUH.

* AQAEE CAEAYET AETYCTALMA MPOAYKTA MO CNELMAABHOU METOAMKE
(ECAM BTO OLLEHOYHAE MPOLEAYPA) MAM YIIOTPEDAEHME €ro KAK
MNPOAYKTA MUTAHMS.



I Ipomn3BoACTBO MAIOIIIEHHON OBCSIHOV KPYIIbI

Kpyrny OBCAHYIO MAIOLLLEHYIO BbIPAOATLIBAIOT U3 LLEAOU LLUAMADOBAHHOM
KPYMbl BbICLLIETO MAM MEPBOTO COPTOB (pmc.12).

[lepeA NAIOLLLEHNEM KPYNY NPOMNAPMBALIOT MNP AQBAEHMK NAPA 0,05-
0,10 Mla (0,5—1.0 atm).

[TAIOLLLEHWME KPYMbl MPOM3BOAST B BOABLLOBOM CTOHKE (KOAMYECTBO
pudoArer HaO 1 cm — 6...8; YKAOH — 3%; OTHOLLUEHME CKOPOCTEN - 1;
OKPY>XKHAS CKOPOCTb — 2,5 M/C).

B pe3yAbTATE MAIOLLLEHMS MOBEPXHOCTb IAPA AOAXHO C OOEMX CTOPOH
MMETb OTTUCK PUTDAEMN.

[TAIOLLLEHYIO KPYNY MPOCEUBAIOT AAT OTAEAEHUI APODAEHOTO 9APC
(MPOOXOAOM HYEPES CUTO C OTBEPCTUIMM AMAMETPOM 2,0 MM), ABOXKADI
MNPOBEMBAIOT B ACTNMPALUMOHHBIX KOAOHKOX M MOCAE MOATHUTHOTO
KOHTPOAS HAOMPOBASIOT B 30KPOOM.




Texnoaorus nponssoacrTsa
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I Ipon3BOACTBO KPYII ITOBBLIIIIEHHOV IINTATEAbHOV IYEHHOCTU

* OTO MCKYCCTBEHHbIE KPYIMbl, MOAYYEHHbIE MYTEM MNPECCOBAHUA HO
MOKAPOHHbIX MPECCAX TECTA N3 CMECU MYKM PA3AMYHbBIX 3€OHOBbBIX U
OO0OOBbIX KYALTYP C AODTBAEHMEM ODEIXMPOEHHOTO CYXOro MOAOKQ,
CYXOrO IMYHOTO OEAKA MAM SMYHOTO MPOAYKTA B HOTYPAABHOM MAM
30MOPOXKEHHOM BMAE. B 30BUCUMOCTM OT GDOPMbI M PAZMEPA
MAOTPMULLBI MOTYT MPECCOBATLCA YOACTMLLBI PA3AMYHOM DOPMBbI U
PA3MEPOB, MMUTUPYIOLLIME HATYPOAbHbIE KPYIbl. DTOT BUA MPOAYKLMU
NPEAHA3HAYEH K MCMOAb3OBAHMIO B ODOLLLECTBEHHOM U
MHAMBUAYOABHOM MUTAHUM AAS MOUTOTOBAEHMA PA3AMYHBIX OAIOA.

B HacTodllee BpeMa pa3padboTAHbl TEXHOAOTMYECKME YCAOBMI HO
MPOM3BOACTBO MCKYCCTBEHHbIX KPYM MOBbILLEHHOW MUTATEABHOCTM
BOCbMM HOMMEHOBAHUMN.




Penteritypa KpyI ITOBBIIIIEHHOV ITUTAaTEAbBHON 1I€HHOCTU

IIpo1eHT BBOAaA CBIPBS A4S IIPOU3BOACTBA KPYII

‘;" CE g o = 2 s a
Bua ceipbs = 2 8 < & R = =
e 0 e 4 S = v
S a % o S 3 2 %
S 3 3 S S 3 o Q
R
Myka rpeunesast 90 70 70
Myxka ropoxosa:1 70 20
Myxka KyKypy3Has 50
Myxka makaponHast 1 15 15 15 20
copTa
Myka pucosas 75 73
Myxka oBcsaHas 90
Myxa sraneBas 30 15 28 10
Obes>xmpeHHOe cyxoe 10 10 10 10
MOAOKO
Cyxo11 AMIHbIN OeA0K
VAV SSMYHBINA IPOAYKT B ’ 5

HaTypaAabHOM VAU
3aMOPO>KEHHOM BUAE

BCEI'O 100 100 100 100 100 100 100 100
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TexHozorus KpyI1 MOBBIIIIEHHOV IIUTAaTeAbHOM IJeHHOCTU

TexHoAOM4 OCYLLUECTBAAETCA B ABYX OTAEAEHUNAX — NMOATOTOBHMTEABHOM U
MNPEeCCOBO-CYLLUMABHOM.

CbIpbeEM AAS MPOOM3BOACTBA KPYI ABAIETCH

PUC APODAEHDLIN,

NPOAEA (APODBAEHOE GAPO TPEUMXM),

FOPOX KOAOTbIM LLIEAYLLIEHHbIM,

OBCAHAY HEAPODAEHAS Kpyna,

MOKAPOHHAS KPYNa MePBOro CopTa (MOAYKPYNKA),
Q4HEBAS KPYMQ.

ST MPOAYKTbI (KPOME MAKAPOHHOM MYKM) HEODXOAMMO MPEABAPUTEABHO
MNOAIFOTOBUTb AAS CMELLIMBAHUA B COOTBETCTBUM C pelentom. OCTAAbHbIE
MNPOAYKTbl — MOKAPOHHAS MYKQO MEPBOro COPTA, CYX0e 00EIKMPEHHOE
MOAOKO, 9MYHbIM OEAOK BBOAJTCH B CMECH HEMOCPEACTBEHHO B NPECCOBO-
CYLLUMABHOE OTAEAEHME.



TexHozorus KpyI1 MOBBIIIIEHHOV IIUTAaTeAbHOM IJeHHOCTU

» Bce BMAbI KPYrbl B MOATOTOBUTEABHOM OTAEAEHMM MOABEPTAIOT
KOHTPOABHOMY MHEBMO- U CUTOBOMY CEMAPUPOBAHMIO AAA BBIAEAEHMS
NPUMECEU, HOMPABAIEMbIX B OTXOAbI |-l kKaTeropmm. OBCAHAA Kpyna
AOMOAHUTEABHO CEMNAPUPYETCH HO NAAAN-MALLMHAX AAT YAOAEHUS
OCTOBLLMXCA HEOLLIEAYLLIEHHbIX 3€PEH. BCe BMAbI Kpyn NpOonyCcKAoT
yepes3 NMHEBMOCOPTUPOBAAbHbIM CTOA, TAE BbIAEASIOT TIXKEABIE
NPUMECH (B OCHOBHOM MMHEPTAAbHBIE) M HM3KOHATYPHbIE NMPOUMECH



TexHozorus KpyIl MOBBIIIIEHHOV IIUTAaTeAbHOV [JeHHOCTU
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TexHozorms Kpym IOBBIIIIEHHONM ITUTAaTeABHOM IIeHHOCTHU. IloaroTOBNTEeABHOR OTACA€HMe: 1 — e MKOCTI 4451 KPYIIBL; 2
— BeChl; 3 — gAyoacnuparop; 4 — pacces; 5 — nagau-mMalinHa; 6 — MIHEBMOCOPTUPOBAaABHBIN CTOA; 7 — MOEYHas MallllHa;
8 — mponapusartean; 9 — cymmaka; 10 — BaabI1OBBIN CTAHOB



TexHozorus KpyI1 MOBBIIIIEHHOV IINTAaTeAbHOV [YeHHOCTU

¢ TEXHOAOTUA MPEAYCMATPUBAET MOMUKY KPYIMbl B CNELLMAAbHBIX MOEYHbIX
MALLMHOX MPU MOAHOM MOTPY>XEHMM B BOAY, C NMOCAEAYIOLLLEN CYLLIKOMU
B CYLLIMAKOX C KUNALLMM CAOEM. OBCAHASA KPYNA MOXET
AOMOAHUTEABHO MPOMAPUBATLCHA U 3ATEM TAKXE BbICYLLIMBAETCA.
PEXMM CYLLIKM AOAXKEH OBEeCneYnTb CHMXEHUE BAOXKHOCTM AO 11-12 %.

* OYULLEHHOE OT MPUMECEM ChiPbe M NpoLUeALLIEE AOMOAHUTEABHYIO
BOAHO-TEMAOBYIO OOPADOTKY PA3MAOAbBIBAIOT HO TPEX
NOCAEAOBATEAbHbIX CUCTEMAX BAAbLLOBbIX CTOHKOB.



TexHozorus KpyI1 MOBBIIIIEHHOV IIUTAaTeAbHOM IJeHHOCTU

* MNHTEHCUBHOCTb M3MEABYEHMI HO CUCTEMOX AOAXKHO ODECNEYMBATH
MOKCUMOABHOE M3BAEYEHUNE MYKM. [TDOAYKTbI MU3BMEABYEHUNI COPTUPYIOT
B MEAbHUYHbIX PACCEBAX, TA€ OTOMPAIOT MYKY, O BOAEE KPYIHbIE HE
M3MEABYEHHbBIE YOCTULLBI KPYIbl, MOAYYOEMbBIE B BUAE CXOAQ,
M3IMEABYAIOT HO CAEAYIOLLLEM crCcTeEME. CXOA C MOCAEAHEN CUCTEMDI
BO3BPALLLAT HAO M3MEABYEHUNE HA ITY XKE CUCTEMY MAM HAMPABAAIOT B
oTxoaAb! |-l kateropmm. OTOBPAHHAT HO KOXXKAOM CUCTEME MYKO
HAMPAOBASETCA B NMPOECCOBAAbBHO-CYLLIMABHOE OTAEAEHME.,



TexHozorus KpyI1 MOBBIIIIEHHOV IIUTAaTeAbHOM IJeHHOCTU

* [lo cCBOEMY MOCTPOEHMIO TEXHOAOTUSA MOAYHEHNA MYKM M3 APODAEHbBIX U
HEAPODAEHDBIX KPYN MAEHTUMYHA TEXHOAOTMM ODOOMHOM MYKM. [1OSTOMY
HOMboAee SAOADEKTMBHO AAT COPTUPOBAHMS MPOOAYKTOB M3MEABYEHMS
MCMOAb30OBATb pacceBbl cepumn 3PLLU-M 4eTBEPTOU TEXHOAOTMHECKOM
CUCTEMBbI, MPOEAHA3HAYEHHbIE AAY MEABHUL, OOOMHOTO MOMOAQ. B
AQHHOM TEXHOAOTUMN MCMOAb30OBAHbLI paccesbl 3PLL-4M 1 moAMOMUMAHBIE
cHTA. [TOAY4EHHOT MO AQHHOM TEXHOAOTMM MYKQ MPU MPOCEMBAHMM HO
KAMPOHOBOM cUTE Ne 35 HE AOAXKHAO AOBATbL OCTATKA Boaee 2 %.
HaAm4dme xpycrta B myke He aAonycKkaeTcd. CoAep>XXAHUE
METAAAOMATHUTHOM MPUMECK HA T KI MYKM AOAXKHO ObITb HE BoAee 3
MT.




TexHuueckas XapaKTeplcCTrmKa MeAInx Bali1KOB

PasmMmoapHasg cuucreMa
Ilapamertp

IlepBas Bropas Tperps
Koanuecrso pudaen 8,5 10,0 11,0
YkaoH pudaeri, % 8,0 8,0 8,0

OKpy>KHast CKOPOCTb
OBICTPOBpaIaIOIerocs 6,0 6,0 6,0
Baaka, V,, M/cC

Andpepennsa 1,0 1,5 1,5

Bsanmnoe pacroaoxxenne

bt o/o o/o o/o



TexHoaorus B IIPEeCCOBO-CYIINABPHOM OTACACHIUN
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AAS obecnevyeHmns becrnepebonHom PADOTbl OTAEAEHMS B TEYEHME HEODXOAMMOTO
BOEMEHM AAT KOXKAOTO BMAQ CbhIPbd MPOEAYCMOTPEHbLI ONEPATMBHbLIE EMKOCTM.
AO3MPOBAHME KAXKAOTO KOMMOHEHTAO CMECK B COOTBETCTBMM C PELLEMTYPOM
OCYLLLECTBAAETCSH C MOMOLLBIO MHOTOKOMMOHEHTHbIX BECOBbLIX AO3ATOPOB. CMELLUMBAHUNE
CYXMX KOMIMOHEHTOB MPOM3BOAMTCS B CMECUTEAE MOPLIMOHHOIO AEMCTBUS.
OBEKMPEHHOE CYXOE MOAOKO M AM4HbIM OEAOK MOXXHO BBOAMTL B CMECH B BUAE
MOAOYHO-AMYHOM DMYABCUM HEMOCPEACTBEHHO B MOKOAPOHHbIN Mpecc. AAs 3TOTO B
TEXHOAOTMM NPEAYCMOTPEH CNELMAAbHbIM ANMAPAT, B KOTOPbIM MOAAETCS MUTbEBAS BOAQ,
CYXOE€ MOAOKO U aUYHbIM BEAOK. TOAHCNOPT IMYAbCUM OCYLLLECTBASETCSH C MOMOLLLBIO
CMNeLMAAbHOrO HOCOCAQ.

TAKMM ODPA30M, B TECTOMECUTEAD MPECCA MOATETCH BOAQ, CYXME KOMIMOHEHTbHI U
SOMYAbCUA. HEODBXOAMMOE KOAMYECTBO BOAbI AAY 3AMECA TECTA MOXET MOAABATLCH
BMECTE C DMYAbCUEN. PEKOMEHAYETCH MOAOTPEBATL BOAY AO 45-50 °C. 3amec TecTta
OCYLLLECTBAJETCSH B Te4eHMme 15 MMH. BAQXKHOCTb TECTA AAG KPYTbl 3A0POBbLE U
FOOUAEMHAR AOAXKHA ObITb 27-29 %, O AAS OCTOAbHbBIX KPYM — 31-34 %. TOKMM ODPA30M,
3HA9 KOHEYHYIO BAOXKHOCTb TECTA M BAOXKHOCTb CYXOTO KOMMOHEHTA CMECUK, MOXHO

PACCYUTATb NOTPEDOHOE KOAMYECTBO BOAbI HO MOPUMIO CMECU MACCHI G, KI C HOYOAbHOM
BAOXKHOCTBIO W, %:

M, =S s)
T 100-Fy,

rA€ MB — MACCA BOAbI AAT OOPA30BAHMSA TECTA, KI; WK— BAOXHOCTb TeCTq, %.



Dopma 1 pa3Mep OTBEpCTU MaTpUlL] IIpecca

[lpeCcCOBAHME OCYLLECTBAIETCS B MPECCAX LLUHEKOBOTO TMMNA C MATPULAMM,
MMEIOLLLUMM PA3AMYHYIO dOOPMY OTBEPCTMS B COOTBETCTBMM C PEKOMEHACLIMAMM
[TOABMA OPIraHM3ALMK U BEAEHWS TEXHOAOTMYECKOTO MPOLLECCA HA KPYMSIHbIX

NPEEANPUATUAX

Bua xpy1isr

340pOBbe,
FOGnaernasn

CnoprusHas

Coros3nas, Paorckas,
IO>xHasn

CuapHasa

I Inonepckas

DopMma oTBEepCTUSL

CooTtBeTrcTByeT HpOo(pUAIO PUCOBOI

KPYIIbI

CootBeTcTBYeT HpOPUAIO OBCIHOMI
KPYIbl AU YdeBUIileoOpasHasl

UngesniieoOpasHas

UngesniieoOpasHast
UnyeBuiieoOpasHas

Pasmep orBepcTus

(6,0-7,0)x(3,0-3,2)

(8,0-9,0)x2,0

32,0

3,5
3,5



* PeryAmpoBKA pexXyLLLEero MexaHM3ma npecca AOAXXHAO obecneymBaTb
TOALLMHY HYaCTUL, B npeaeae 1,5-2,5 mm. Cbipble M3AEANA MTOCAE
NpPeCCcaA BbICYLLUMBAOT AO BAOXKHOCTH HE Boaee 13,0 % npu
TEMMEePATYPE TENAOHOCUTEAR HE BbiLLe 70 °C. [OTOBYIO KpYyny
MNOABEPIAOT KOHTPOABHOMY CUTOBOMY CEMAPUPOOBAHMIO AAS
BbIAEAEHUSA OUTBIX HOCTUL, HE MMEIOLLMX MPABUABHOM AOOPMBI.

 HECTAHAQPTHYIO MPOAYKLMIO PA3IMAABIBAIOT M MOACOPRTUOOBBLIBAIOT K
OOLLLEMY MOTOKY CMECU B KOAMHECTBE OKOAO 5 %. [OTOBAS KpyMna
NOCAE KOHTPOASN HO HOAMYME METAAAOMATHUTHOM MPUMECH
PACACOBLIBAETCA M YMAKOBLIBAETCS B MAKETbI, KOPOOKM, OYMOKHbBIE
MELLIKU.




KOHTpOAB KadecTBa

e LIBET KPYMbl OMPEAEAIETCI COCTABOM CMECK U MOXET ObITb OEABIM
MAU XKEATbIM C PA3AMYHBIMM OTTEHKAMM. 3AMAX U BKYC AOAXKHbI
COOTBETCTBOBATb HOPMOABHOM Kpyre 6e3 NMOCTOPOHHMX 3ArNaxa U
NPMBKYCA. BbIDABHEHHOCTb KPYMN MO PA3IMEPAM AOAXKHA ObITb HE
meHee 80 % (npoxoa cuta 2,6 x 20 m, cxoa cuta 1,4 x 20).
[TOBEPXHOCTb KPYrbl AOAXXHO ObITb TAQAKOM. AAd oBecrnevyeHms
YCTOUNYMBOIO XPAHEHMA BAOXKHOCTb KPYIbl HE AOAXHAO ObITb 6oAee 13,0
%. B Kpyrne orpaHUYMBAETCS COAEPXKAHME AOMA, AEOOPMMPOBAHHbIX
KpYynok. He AonyckaeTtcsd NOCTOPOHHUX MPOUMECEM U 3APAXKEHHOCTH
BPEAMTEAIMM XAEDOHbLIX 3AMACOB. KAK 1 AAS BCEX BMAOB KPYH,
COAEPXKAHNE METAAAOMATHUTHBIX MPOUMECEM AOAXKHO ObITb HE DOAEE
3 MI HO | Kr Kpynbl.




Brixoa roToBou IpoAyKIIIN

* BbIXOA Kpynbl KOBUMAEMHOM M 3A0P0BbE COCTABAIET 92,0 % Npu BbIXOAE
OTX0AO0B |-l kateropmm 6,3 %.

* BbIXOA OCTOABHbIX KPYN COCTABASET 94,0 % npu BbIXOAE OTXOAOB |-
kareropmn 4,3 %.

* AAS BCEX BUAOB KPYN NAGHMpPYeTCcd ycyuka 1,0 % 1 BbIXOA OTXOAOB I
KATEropmm 1M mexanmyeckmx noteps 0,7 %.



| Ipon3BOACTBO OBCSIHBIX XA0IILEB

o XAOMbA [€pPKYAEC BbIPADATHIBAIOT U3 OBCAHOM KPYrbl BbICLLIETO COPTA.
[10 OTAEAbHbIM PA3PELLUEHUAM MO COTAAQCOBAHMIO C [OCCTAOHAQPTOM
AOTMYCKOETCA MCMNOAb3OBAHUE KPYIMbl MEPBOTO COPTA.

* [TOATOTOBAMBAIOT KPYMY K MAIOLLLEHMIO €€ B XAOMbS MYTEM!

%* ABYKPOATHOIO KOHTPOABHOIO MPOMNYCKA €€ Yepe3 MAAAN-MOLLIMHbBI AAS
M3BAEYEHUI OCTOABLLIMXCH HEODPYLLEHHbIX 3EPEH;

%* AOMOAHUTEABHOM OYUCTKM KPYIbl B KOYNMOCOPTUPOBKOX AAT OTAEAEHMS
KOYMHbIX MOUMECEN (CXOAOM C CUTA C OTBEPCTUAMM 2,6X20 MM) 1 AAS
BbIAEAEHUA APODAEHDLIX HOCTULL APA (MPOXOA YEPE3 CUTO C
OTBEPCTUIMM AMAMETPOM 2,0 MM);

% NPOMAPMBAHUIA AAT AOMOAHUTEABHOTO YBAOXKHEHMSA HA 2,0—3,0% C
NOCAEAYIOLLMM OTBOACKMBOHMEM.



Texuoaorms ITPOU3BOACTBA OBCSHBIX XA0IIbEB FepKyAeC
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TexHoaorus ITPON3BOACTBA OBCIHDBIX XAOIIbEB FepKyAec

o [IAOLLLEHME KPYMbl B XAOMbS MOOU3BOAAT B MAIOLLIMABHOM CTAOHKE C
TAQAKMMM BOAKOMU MPU OTHOLLIEHMM CKOPOCTEM | 1 OKPY>XKHOM
CKOPOCTH 2—2,5 M/C. TOALLMHA MAKOLLLEHOTO JAPA HE AOAXHAO
NpeBbILLATL 0,5 MM.

* [IOAYYEHHbIE XAOMbSA BbICYLLMBALIOT, MPOOBEMBAIOT B ACMMPALMOHHOM
KOAOHKE M MOCAE MATHUTHOTO KOHTPOAS HAMPABAJOT B AOACOBOYHbIM
LLEX AAS YITIOKOBKM. TeMMEepPATYPa XAOMbEB HE AOAXKHA MPEBbLILLATH
TEMMEPATYPY MNPOM3BOACTBEHHOTO MOMELLLEHUNA Boaee Yem Ha 6—8°C.




/lerteCTKOBBIE XAOIIbS

[To1 BbIDADOTKE AEMECTKOBbLIX XAOMbEB OBCAHYIO KPYMY MEPBOro MAMU
BbICLLIEFO COPTA MOCAE ABYKPATHOM KOHTPOABHOM OYUCTKM HA MAAAM-
MALLMHOX NMOABEPTAOT AOMOAHUMTEABHOMY LLUAMAOOBAHUIO C
MOCAEAYIOLLMM OTCEBOM MYYKM MaA cuTe Ne O8.

[TOAYHEHHYIO KPYMY COPTUPRYIOT AAS PA3AEAEHUNI HO ABA HOMEPA MO
KPYMHOCTU: Ne | — MNPOXOA HYEPES CUTO C OTBEPCTUAMM 2,5x20 MM U
CXOA C cUTA € otBePCTHMIMM 1,8Xx20 MM ; Ne 2 — MNP OXOA HYEPE3 CUTO C
oTBEPCTUAMM 1,8X20 MM 1 CXOA C CcHTA Ne O8.

Kpyny KO>XAOro HOMepd npoBEUBAIOT B ACMMPATOPE.

[locAeayloLLME onepaumm (NPONnApmMBAHME, MAIOLLLEHME U T. A.)
MNPOM3BOAAT PA3AEABHO MO Kpyne Nel 1 Ne2 Mo TEXHOAOTMYECKOU
CXeme, AHOAOTMYHOM BbIPADOTKE XAOMbEB [€PKYAEC.




| Ipon3B0OACTBO OBCSHBIX XAOIILEB

* AAS BbIPDADOTKM TOAOKHO MCMOAbB3YIOT OBEC, OYMLLLEHHbBIM OT COPHbIX
MPUMECEMN, LLLYTAbIX U HEAOPA3BMTLIX 3EPEH




TexHoaorus npons3soacTsa TOAOKHA

OBEeC 3aMAYMBAIOT BOAOU, HArpeTom A0 35°C, 1 AEPXAT B HOHAX 2 4 AAS
AOBEAEHMSI €0 BAOXKHOCTM A0 30%.

BAGOKHbIM OBEC HAMPABASOT B BAPOYHbIM ANMNAPAT U MOCAE TOMAEHMS B
TeveHne 1,5—2 4 npu AasaeHum napa 0,15—0,20 Mla (1,5— 2,0 atm)
MPOMYCKAIOT YePE3 MAPOBYIO CYLLMAKY AARA BbICYLLMBAHMA AO BAOXKHOCTM 65—
6%, A 3ATEM OXAOXKAQIOT AO TEMNEPATYPDI, HE MPEBLILLUAOLLLEM TEMMNEPATYPY
BO3AYXA MPOM3BOACTBEHHOIO MOMELLLEHUM DoAee Yem Ha 6—8°C.

LLIeAyLLIEHWE OBCA MPOU3BOAMLT B LLIEAYLLIMABHOM MOCTABE (OKPY>XHAS
CKOpPOCTb 19...20 M/C) MAM LEHTPODOEXKHOM LLIEAYLLIMTEAE.

[TOOAYKTbI LLEAYLLUEHMA HOMPABAIOT HO MPOCEMBAHUNE (CUTO C OTBEPCTUAMM
AMAMETPOM 2,0 MM) AAS BBIAEAEHUA MYYKM U ADODAEHKM, O 30TEM B
ACMUPATOP AAT OTAEAEHMS AY3IN.

OTAEAEHUE LLIEAYLLEHHbIX 3€PEH OT HEOLLIEAYLLEHHbIX MOOM3BOASIT B NMAAAM-
MOLLMHOX. HeoLLEeAYyLLEHHbIE 3€PHA HAMPABANOT HO MOBTOPHOE
LLIEAYLLIEHME, O LUEAYLLIEHME MOCAE MNMPOBEMBAHMS B ACTMPATOPE — HO
DA3MOA.



Texnoaorus rnmpomusBoacTBa TOAOKHA

o [lleAyLLEeHHbIM OBEC PA3ZMAABLIBAKOT B BAABLLOBbIX CTOHKOX CO CAEAYIOLLLEM
XAPAKTEPUCTUKOM BAOAKOB:

% 1-9 cnuctema — 4mcAo pmdoaen Ha 1 cm — 8...10. YKAOH 6...8%.
% 2-9 CUCTEMA.— YUCAO prdoaen Ha 1T cm— 10...12, yKAOH 8...10%.

 OTHOLLEHME CKOPOCTEN AAT ODENX CUCTEM 2,5; OKPY>XKHAS CKOPOCTb BOAKOB
3,5 M/C; pACMOAOXKEHNE PUADAEN (OCTPUE MO OCTPMUION.

* [IPOAYKTbI PA3MOAQ MPOCEUBAIOT MA MPOOBOAOYHOM (METAAAOTKAHOM) CUTE
Ne 1,2 1 LLUeAKOBbIX Ne 27 11 29 MAKM KONPOHOBbLIX CUTAX Ne29k 1 Ne32k. CXOA C
cmta Ne 1,2 T-M CMCTEMbI BO3BPALLLAKT HA BAAbLLOBbIM CTAHOK 1-U CUCTEMBI.
CXOA C OCTOAbHbIX CUT HAOMPABAIOT HO BAOAbLLOBbIM CTAHOK 2-M CUCTEMBI,
MPOXOA Yepe3 cUTA Ne 29K 1 ABYX CUCTEM — HA KOHTPOABHOE NMPOCEUNBAHME.

* MyKY (TOAOKHO) MOABEPIAIOT MATHUTHOMY KOHTPOAIO MOCAE MNPOCEMBAHMS
yepes3 CUTO Ne29k (Ne32K) M HAMPABAAOT B QOACOBOYHbIM LLEX AAS YITAKOBKM.



