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110 TEXHUYECKUM U CEILCKOXO035MCTBEHHBIM HayKamM

Beenenue

B ocHOBy HacTOsAIEH NMPOrpaMMBbl MOJIOKEHBI CIEAYIOLUIUE Pa3Aeiibl: TEXHOIOIMYECKHUE
CBOWCTBA CBHIPbS W TEpepabOTKU; XaAPaKTEPUCTHUKA, COCTOSHUE M TEPCIEKTHUBA PA3BUTHUS
XJIEOONIEKApHOr0, KOHJIUTEPCKOro, MAaKapoOHHOro mpou3BojactBa P®d; TexHOIOrHyeckue
IIPOLIECCHI 3€pPHOIIEPEPAOATHIBAIOIIUX TPOU3BO/ICTB; TEXHOJIOTHS MyKOMOJIBHOTO IIPOU3BO/ICTBA;
TEXHOJIOTUSl KPYIISTHOTO IPOM3BOJCTBA; COBPEMEHHBIE ACIEKThl Pa3BUTHS M COBEPILICHCTBA
36pHOBBIX TEXHOJIOTUM; CO3/IaHHUE TEXHOJIOTUH INTyOOKOH KOMILIEKCHOM IepepadOTKH 3€pHa;
TEXHOJIOTUSI  XJIEOOMEKAPHOIo IPOM3BOJCTBA; TEXHOJOIMS MAaKapOHHOI'O IPOM3BOJICTBA,
MaKapOHHBIC U3ACIINA; TCXHOJIOTUA KOHAUTCPCKOTO IMTPONU3BOACTBA; TCXHOJOTIUA KOHICHTPATOB U
NUILEKOHIIEHTPAaTOB; TEXHOJOIMs THIUEBBIX KOHILIEHTPATOB; (YHKLUUOHAIbHBIE MPOILYKThI
nUuTaHuA

IIporpamma pa3zpaboTaHa 3KCIEPTHBIM COBETOM Bhiciiel aTTecTallmOHHON KOMUCCHH 110
CEJIbCKOXO035MCTBEHHBIM HayKaM (MHKEHEPHBIM arpOIPOMBIIIIEHHBIM CIIELIUATIBHOCTSM).

O01mume Bonpocskl

HaponHo-xo3sicTBeHHOE ~ 3Ha4YeHHE 3epHolepepaldaThIBAIOIIE  MPOMBIIUIEHHOCTH
Poccun u IIPOJIOBOJIbCTBEHHAS 0€30MacHOCTb. CrpykrypHast XapaKTEePUCTHKA
3epHOIepepadaThIBarOIIeH TPOMBIIIIICHHOCTH. TeHIeHIIMM pa3BUTHs oTpaciu. Posb npogykuuu
3epHONepepadaThIBAIOIIUX  MPEANPUATANR B pAlMOHAJIBLHOM  IUTAaHUM  HACEJICHUS.
XapaKkTepUCTUKA, COCTOSIHME M TMEpPCHEeKTHBA Pa3BUTUS XJIEOONEKApPHOTO, KOHIUTEPCKOTO U
MAaKapOHHOTO Mpou3BOACTBA PD. McTopust HAyku 3TUX OTpaCIIeH.

TexHonornueckne cBOMCTBA ChIpbs U TexHOTOrMYECKHE OCHOBBI €r0 NepepadoTKH.

TexHonornueckne CBOMCTBA ChIpbs JJIsl 3€pHONEpepadaThIBalOIE MPOMBIIUIEHHOCTH.
OnpeneneHue TEXHOJOTMYECKUX CBOMCTB. (DakKTOpbI, ONPENENAIOIINE TEXHOJIOTHUECKUI
MIOTEHIM A 3EPHA.

TexHomornyeckoe 3HAYEHHE aAHATOMUYECKOTO CTPOEHHsS 3€pHA pasHbIX KYJIBTYD,
MacCOBBIE JIOJIM aHATOMUYECKUX 4acTel 3epHa. MUKPOCTPYKTypa aHATOMUYECKHMX YacTEH 3epHa,
pacripesielieHue XUMHUUECKUX U OMOJIOTHUECKU aKTUBHBIX BEILECTB.

XapakTepucTuka CTPYKTYPHO-MEXaHMUYECKMX CBOWMCTB COCTaBHBIX 4YacT€d 3€pHa.
Peonornyeckue mMozaenu 3epHa. M3MEHEHHMS CTPYyKTYpHO-MEXaHHYECKMX CBOMCTB B IIpoLiECCe
IIOATOTOBKH 3€pHA K IIOMOIY.

3HayeHue Terulo(pU3NUYEeCKUX CBOWCTB 3epHa Mpu ero nepepadotke. [Iporecc nepeHoca
BJIar'M W TEIUIA B EAMHUYHOM 3€pHE U B cioe. MaTemMaTu4ecKkoe onucaHue, TepMOJIMHAMUYECKUE
XapaKTEePUCTHKHU U KHMHETHUYeCKUe K03 duiimeHTsl nepeHoca Temia u Biaaru B 3epHe. OCHOBHBIE
oOoraméHHble KPUTEPUH TEIIO- U BIaronepeHoca B 3epHe.

bruoxummnueckue cBoicTBa 3epHa. Posib 6M0JIOTHYecKOil CUCTEMBI B pa3BUTHH ITPOLIECCOB,
MIPOUCXOJSAIINX B 3€pHE MpPH €ro MOoJAroToBke U mnepepaborke. [lumeBas um Ouomormyeckas
LIEHHOCTb TOTOBBIX ITPOJYKTOB U3 3€pHA.

Bo3MmoxHOCTP  ympaBieHHS  CTPYKTYpPHO-MEXaHHYECKHUMH,  TEIIO0(PHU3NYECKUMH,
OMOXMMUYECKMMHU CBOMCTBAMHM 3€pHa M MNPOAYKIMH Ha 3epHoNepepadaThIBAIOIIUX
NPEANPUITUSIX.

XUMHUYECKU cOocTaB U XJieOOoINeKapHble CBOMCTBA MIIEHUYHOW, PIKaHOU, TPETHKAIOBOU
MyKH. MeToibl onpeiesieHust X1e00neKapHbIX CBOMCTB MYKH.



Hpoxokn  xjebonekapHple. buoTexHonMormueckue cBoiicTBa apoxxkeit. OcoOeHHoCTH
CBOMCTB MPECCOBAHHBIX, CYIIEHBIX U HHCTAHTHBIX JAPOXOIKEH.

Bunorpan, kak CbIpp€ Mg IIPOU3BOACTBA BUHOZECIBYECKOW IMPONYKIHMH. XHUMHYECKUE
cocTaB M (pu3MUecKHe CBOMCTBA BUHOTPAAHOM rpo3au. BiusHue oCHOBHBIX BHEUIHHX (PaKTOPOB
U arpOTeXHUYECKUX IPUBMBOK HAa KOJMYECTBO M KA4eCTBO YpoxKas. TexXHOIOrn4eckue
TpeOOBaHUSI K BUHOTPAAY KaK K CHIPbIO Ul MOJYYEHHs pa3iMuHbIX TUIOB BUH. KOHTpoIb 3a
XOJIOM co3peBaHusl BHHOTpana. IlpoGmeMbl yOOpkM ypokas W TYTH €€ peleHHs.
XapaKkTepUCTUKU XMMHYECKOTO COCTaBa TIPO3JM BHHOIpaja IO JJIEMEHTaM €€ CTPOEHHS.
XapakTepucTUKa XUMHUYECKOTo cocTaBa BUHA. [lociennue qOCTHKEHUS B 9TOH 00JIacTH.

VYrneBoabl. MoHocaxapuabpl W TojMcaxapuibl BHHOTpaga U BuHa. (OO0pa3oBaHuA
YIJIEBOAOB B BUHOTrpaje. OpraHMuecKue KUCIOThI BHHOTPaAa U BUHA. AJM(ATHUECKUE KUCIOTHI.
Apomarudeckue KucioTel. OOpa3oBaHHsA OpraHMYECKHX KHUCIOT B BUHOrpaze. DeHoJbHBbIE
coeanHeHus: BUHOTpaga W BuHA. CocTaB (h)EHOJBHBIX COEAMHEHHH B BHHOTpaze. A30THCTHIC
BemecTBa. CocTaB a30THCTBIX BEIECTB BUHOrpajga M BUHA. MuHepanbHble (HOpPMBI a30Ta.
Oprannyeckue Gopmbl azota. Buramunsl. BogopacTBopumbie U KUPOPACTBOPHUMBIE BUTAMUHBI
BUHOrpaza M BuHA. PepMmeHTH.. PepMEeHTH BHHOrpaza M BHUHA. DepMEHTHBIE Ipenaparsl,
ucronbp3yemble B BHHOAeHHH. CoupTel. AnudaThyecKue CHOUPTHI BUHOTPaJAa W BHHA.
ApomMaTudecKkue CIUPTHI BUHOTPaJa U BUHA. AJIBACTUABI U KeTOHBI. ANndaTu4ecKie anbaerubl
BUHOTpaZa M BUHA. AJBAETHIB (YpaHOBOTO psaa. ApOMaTHUECKHE albJeruabl. KeToHBI
BUHOTPaJa M BHHA. AlleTalM W CcIOXHble 3(upsl. Munepanshbie BemecTBa. CocTaB u
COJIEpKaHNE MHUHEPAIBHBIX BELIECTB B CyCJI€ U BUHE. TE€XHOJIOrMYECKOE 3HAYEHHE OTIEIbHBIX
KJIACCOB XMMUYECKUX COCIMHEHUI BUHOTPaJa 1 BUHA.

CoBpeMeHHbIE METO/Ibl aHAJIN3a XMMHUYECKOI0 COCTaBa BUHOTPa/ia U BUHA.

duznyeckue CBOMCTBA BUHOTPAIHOW TPO3JIU U MPOIYKTOB €€ mepepaboTku. Ousndyeckue
CBOICTBA BHHA.

HaponHo-X035CTBEHHOE  3HAUEHHWE  COXPAHHOCTHM  3€pHA,  IPOJIOBOJIBCTBEHHOM
0€30I1aCHOCTH 1 TIPOU3BO/ICTBA KOMOUKOPMOB.

OO6o6menHass cxema mnocieyoopouHoit 00pabotku 3epHa. CTpyKTypa 3JI€BaTOpPHOMN
IIPOMBILIEHHOCTH.

Ponb cymiku 1 BusiHUE peXKMMOB XpPaHEHUS Ha Ka4eCTBO 3€pHA U TOTOBOM IPOAYKILIHH.

KoM0OukopMa, X poiab ¥ TEHACHLUMHU PA3BUTHUS JJIS TMOBBILIEHUS MPOTYKTUBHOCTHU
CEeIbCKOXO035MCTBEHHBIX JKUBOTHBIX W IITHII.

3. TexHoJIOTHYeCKHe NIPOLecCh] 3epHONepepadaThHIBAIIINX IPOU3BOACTB

dopMupOBaHHE IOMOJIBHBIX CcMece. Mertoasl pacyéra 3HAYEHUH KadeCTBEHHBIX
XapaKTepUCTHK cMmecel. Jlo3upoBanue u roMorennsanus. TexHomornyeckoe 3HaueHue rpdexra
CMEUIUBAHMSL.

CenapupoBanue. JlemuMocTh cMmeceil. DIeMEeHThl TEOpHM CENapupOBAHUS CBHITYYHUX
npoaykToB. Cuta. Onenka 3¢(eKTUBHOCTH U ONITUMH3AIMS IIpoliecca.

OuncTka MOBEPXHOCTH 3€pHA CYXMM M BIIaXHBIM criocoboM. Jledpannunr. llenymenue
3epHa B KpymsHOM mnpousBojacTBe. OueHka 3(QeKTHBHOCTM M ONTHUMH3AIMs Mpoliecca.
DKOJIOTUYECKUE MPUHIUIBI YTUIN3AUU 0TpaboTaBIIENH BOBI.

I'maporepmuueckas o6padotka 3epHa (I'TO) 3anaya 'TO Ha MyKOMOJIBHBIX U KPYIISTHBIX
npeanpustusx. Teopernueckue ocHOBHI nporecca [ TO. DddexkruBHocTs I'TO U nepCreKTUBEI
COBEPULICHCTBOBAHUS TEXHUKHU U TexHojoruu [ TO.

KoHTposns 0TX0mOB mnpHM MNOArOTOBKE 3€pHa K momoiy. Kareropum KOpPMOBBIX
3EpHOIPOAYKTOB U OTXOZOB.

W3menpuenne 3epHa U JAPYTrUX MPOAYKTOB, OOIIME TMOHATHS W XapaKTEPUCTUKH.
Teopernueckre OCHOBBI M3MEIBYEHUS, JHEPrOEMKOCTh U3MENIbUEHUsA. THUIIBI U3MEIbYaIOLIEro
o0opynoBaHuss U 00JaCTM WX MNPUMEHEHMs, JIOCTOMHCTBA U HexocTarku. OrleHka
3¢ (HEeKTUBHOCTH U3MENbUEHUSI.

CoptupoBaHHe NPOAYKTOB U3MeENbYeHHS. J{ucnepcHblil aHaIu3 TPOAYKTOB U3MENIbYEHUS
M 3aBHUCHUMOCTb  IIOKa3aTeJled KayecTBa OT TIPaHYJOMETPUYECKUX  XapaKTEPUCTHUK.



Crpatupukaisi ¥ TOCIOHHOE JBW)KEHHE TPOAYKTa TpPU MPOCEHMBAHUU B  PacCeBe.
D¢ heKTUBHOCTH TpolIecca MPOCCHBAHUS.

Jlenenue mo 10OpOTHOCTH (0OOTalIEHHE) MPOMEKYTOUHBIX MPOJYKTOB B MYKOMOJIHHOM
U KpPYISHOM HpPOM3BOJACTBE. TeopeTMdeckue NPEANOoChUIKM Ipolecca  0OorarieHus.
[Ipumensiemoe obopynoBaHue M HpUHIUN JecTBUS. OleHKa U (aKTOPbI, ONPENEISIONNe
3 PEKTUBHOCT.

4. TexHO0JIOTHSI MYKOMOJIBHOT'O IIPOU3BOJACTBA

AccopTUMEHT M KauecTBO MpoAyKuuu. CTpyKTYpHbIE CXeMbl U KiacCU(UKaLUsA
noMosioB. OOIIMEe NPUHLIMIBI OPTaHU3alMM MOJATOTOBKH 3epHa K momoiy. OcoOGeHHOCTH
HOJArOTOBKH 3€pHa /sl MPOCTHIX, COPTOBBIX M MAaKAPOHHBIX MOMOJIOB. «BiaxHbII» U «cyXoil»
CrocoObl TMOATOTOBKM K momoiny. Pacuér u monbop oOopynosanusi. IIpoexTupoBanue
TEXHOJIOTUYECKOM CXEeMbl IMOJArOTOBKH 3€pHA K MOMOIY. AHaIN3 3(PPEKTUBHOCTH HNOATOTOBKU
3€pHa K IOMOJY.

CTpyKTypHBIE CXEMbI pa3moJia 3epHa. [IpMHIMIBI TOCTPOCHUS TEXHOJIOIMYECKHX CXEM
pa3MoJia 3epHa B MyKY JJIs XJ1€00MeKapHbIX, MAKAPOHHBIX U KOHAUTEPCKUX U3JICINH.

[TapameTppl M pPeXUMBl TEXHOJIOIMYECKMX IIPOLIECCOB W OINEpalui pa3Moiia 3epHa.
[TpoexTrpoBaHKE TEXHOJIOTHYECKUX MPOIECCOB, pacuéT U moadoop obopymoBaHus. Pa3zpaborka
TEOPETUYECKOro OanaHca nomoa.

XapaKkTepUCTUKU KadecTBa MOTOKOB MYKHM OTIEIbHBIX cucteM. POpMUPOBaHUE COPTOB
Myku. KymynatuBHas KpuBas 30JIbHOCTH MYKH.

BuramuHuzanuss Myku M oOoraimeHue MyKH MHKpolsieMeHTaMu. [IpousBoacTBo
KOMIIO3UTHBIX MYYHBIX cMecel. IIpoexkTupoBaHue BBIOOMHOrO OTIENEHUS MYKOMOJIbHOTO
3aBoJa.

ITpon3BoACTBO crienUalbHBIX COPTOB MYKU. I[IpOM3BOACTBO MyKH M3 HETPaJULIMOHHOIO
ChIpbs. IIpOM3BOICTBO BBICOKO- M HU3KOOETKOBOM MyKH. [lomydeHne 3apobIIeBbIX XJI0NbEB U
nuetndeckux otpyOeit. IIpomsBoacTBo «3epHOBOro» xjebda. Vcrosnb30BaHHE HHTEHCHBHOTO
HHEProIoABO/A JIsl IPOU3BOCTBA HOBBIX BUJIOB MPOYKIUH.

MunurnpounsBoactBo. OCOOEHHOCTH TEXHMKM UM TEXHOJOTMHM MMHHU-TIPOU3BOJICTBA.
MuHuUnpou3BOACTBO Ha 0a3e arperarHbIX yCTaHOBOK. MUHHUMENBbHULIBI Ha 0a3e CepuilHOro
000py10BaHUSI.

KoHTpons u  ynpaBieHMe  MyKOMOJBHBIM — IPOM3BOJACTBOM.  MopaenupoBaHue
TEXHOJOTMYECKUX  IPOLECCOB.  TEXHONOrMYecKHe  NPUHLMIBI  aBTOMAaTU3MPOBAHHOTO
yIpaBiaeHUS] MyKOMOJIBHBIM 3aBO/IOM.

5. TexHo10rust KpynsitHoro nNpou3BoJACcTBA

Kpynsiuble  KyabTyppl, aCCOPTMMEHT M  KayecTBO  KPYISHOM  MPOIYKIIMH.
TexHonornueckne CBOMCTBA KPYISHBIX KYJIbTYpP, X BIUSHUE HA IIOCTPOCHHUE CXEM IOATOTOBKHU
U niepepaboTKH.

I'TO B KpynsiHOM IMpPOM3BOJACTBE, €€ OOIIHOCTh M pa3iuuue ¢ oOpaboTKoW 3epHa Ha
MYKOMOJIbHBIX 3aBoJax. MeToibl 00paboTKK U mapaMeTphl Ui pa3IndHbIX KPYISIHBIX KYJIbTYP.
Ces3p MeTo710B I'TO co cnocobamu menymeHus. IlepcnekTuBbl paciupeHusl HCHOIb30BAHUS
I'TO B kpynsiHOM IPOU3BOJICTBE.

OCOOEHHOCTH TOCTPOEHHMSI CXEM IMOJrOTOBKM PAa3IUYHBIX KPYISHBIX  KYJIBTYP.
Kom6unupoBanusle cxembl. Posib kanuOpoBaHHsS B TEXHOJOTHMHM KpPYISHOTO IPOU3BOJICTBA.
[IpoekTHpoBaHHE CXeM TMOATOTOBKM 3€pHAa B KPYISHOM mpou3BojacTBe. Pacuer u mombop
obopynoBanus. Kontpons u orienka 3(eKTHBHOCTH MOTOTOBKH.

Ilepepabotka 3epHa B Kpymy. lllemymienue 3epHa M €ro pojib B TEXHOJIOTHYECKOM
nporecce, crnocoObl MIENyIIEHUS B 3aBUCHMOCTH OT CTPOEHHS 3€pHAa M JAPYrux (akTopoB.
Metoap! noBbIeHUS Y(PGEKTUBHOCTH HIETYIICHNUS U KOJTMYECTBEHHAs OLIEHKA.

CoptupoBaHue MPOJAYKTOB MICNYIIEHUS, pa3[eJeHUe CMECH UICNYIIEHHbIX U
HEILeNYIIEHHBIX 3€peH, olleHKa 3((eKTUBHOCTH. Jpyrue omepanuu TEXHOJIOTUU NEpepadOTKU

3epHa B KpyIy.



[TpyHIMI TOCTPOEHUSI TEXHOJOTHUECKUX CXEeM IepepaboTKH OTAEIbHBIX KPYISHBIX
KyJIbTyp. BbIX0oa roToBOM NpoayKIKu, OTX0A0B ¥ MOOOUYHBIX NMPOAYKTOB. [IpoekTupoBanue cxem
MPOM3BOJICTBA KPYISHBIX MPOIYKTOB, pacueT U Noa00p 000opy10BaHuUs.

ITpon3BoacTBO OBICTPOPA3BAPUBAIOLIMXCS KPYISIHBIX IPOJYKTOB, B TOM YHCIE C
NOBBILIEHHON MUIIEBON IIEHHOCTBIO. MCrop30BaHNEe MHTEHCUBHBIX METOJIOB YHEPIrONOABOJA B
KpPYIISIHOM IpOou3BOoACTBEe. Mcnonp30BaHME MUIICBONW JKCTPY3UM M JPYTMX TEXHOJIOIMM IS
IIPOM3BOJICTBA 3€PHOBBIX KOMIIOHEHTOB JIs1 IPOAYKTOB AETCKOI'O U AMETUYECKOTO MUTAHUS.

6. CoBpeMeHHbIE acCNIeKThl PA3BUTHS M COBEPLICHCTBOBAHUS 36PHOBBIX TEXHOJIOT U

6.1. CocTaB u cBOICTBA 3¢PHOBOI1 MaCCBI.

dusnueckue, TemIopu3MUecKue 1 MacCOOOMEHHbIE CBOMCTBA 36pHOBBIX Macc. BiusHue
CBOWCTB 3€PHOBBIX MAcC Ha CIIOCOOBI X XPaHEHHUSI.

@DaxTOpEI, ONPEEISAIOIINE COCTaB U CBOKWCTBA 36PHOBBIX MAacCC, IOCTYNAKOIIUX B CUCTEMY
xpaHeHus. [lapameTpbl KayecTBa 3epHa, OIpPECISAIONMEe O€30MacHble CPOKH XpaHCHHS
3€pHOBBIX MacC.

CopOLnoHHbIE CBOMCTBA 3E€PHOBBIX MacC. XapaKTEPUCTHKA COPOLMOHHBIX SIBJICHUM B
3epHOBOM Macce. CopOuus pa3iMyHbIX ra30B U NapoB. ['MIPOCKONMUYHOCTH 3€pHOBOI MAaCCHI.
CopOIHMOHHBIN TUCTEPE3UC M €r0 NMPAKTUYECKOe 3HAueHUE. 3HaYeHHE COPOIMOHHBIX CBOWCTB
3€pHOBOM MacChl IIPU XPaHEHUU U NIEPEBO3KAX.

OU3MOIOTUYECKUE TIPOLECCH], MPOTEKAONIME B 3€pPHE W CEMEHaX IpU XpaHEHUHU.
3epHoBasi Macca kak OuoneHo3. [IpixaHue 3epHa. OOmas xapakTepucTHKa Impouecca. Buabl
JbIXaHUs y 3epHa U ceMsiH. CleICTBUE AbIXaHUs 3€pHA MPU XpaHeHUuU. DaKTopsl, BIUSAIOLIINE HA
UHTEHCUBHOCTH JbIxaHus. [locneybopouHoe Jo3peBaHUe 3epHa, €ro CYIIHOCTh U MPAKTUYECKOe
3HaueHue. MakTopbl, BIUAIOIINE HA CKOPOCTh IIPOTEKAHUS ITpoLiecca.

IIpoucxoxaenue, kinaccuukanus U XapaKTepUCTUKA MUKPO(IOPHI 3€pHOBON MacChl.
W3menenne coctaBa MHUKpOGJIOpEl B Ipolecce XpaHeHusi 3epHa. BosneiicTBue
MHUKpPOOPIraHM3MOB Ha 3€pHOBYIO Maccy. l3MeHeHHMe KadecTBa 3€pHa U IPOLYKTOB €0
nepepaboTKU BCIIEICTBUE PA3BUTUSL B HUX MUKPOOPTraHU3MOB.

CamocorpeBanue U CI€XKHBaHUE 3€PHOBBIX MAcC M MPOJIYKTOB NEPepabOTKU 3epHa MpH
XpaHEHUHU.

CymrHocTh camocorpeBanus. McTouHMKM 00pa3oBaHMs TeIUIa B 3€pHOBOM Macce. Buabl
caMOCOTpeBaHus. YCJOBHs, CIOCOOCTBYIOIIME BO3HMKHOBEHMIO U Pa3BUTHIO IIpoliecca
camocorpeBanus. MI3MeHeHne kauecTsa U OTEPHU B Macce 3€pHA IIPH CAMOCOTPEBAHUH.

Pexumpl 1 cnocoObl XpaHEHHs] 3€pHOBBIX Macc. TeopeTHdyecKHe OCHOBBI PEKHMOB
XpaHEHUs 3epHa. BinsHuE peXMMOB XpaHEHHsI HA KAYECTBEHHBIE I10KA3aTEIH 3E€PHA.

[Ipoueccel, npoucxosiye B MyKe, Kpyrne 1 KOMOMKOpMax Mpu XpaHEHHUH.

OOmiast xapakTepucTHKa MpPOIECcCOB, MPOUCXoAAuX B Myke. Co3peBaHHe MIIEHUYHOM
MYKH U IIPOLECCHI, 00yCIaBIMUBalOIIKE 3TO siBieHue. [Iporopkanue, npokucaHue, MIeCHEBEHUE,
CaMOCOTPEBAHNE, YIUIOTHEHUE U CIEKNBAHNE MYKH.

[IpyHUMNBl pa3MelleHus 3epHa B 3EpHOXpAHMIUINAX U (OPMUPOBAHUSA MAPTHH IO
[IEJIEBOMY Ha3HaueHuio. TpeOoBaHMS K KayecTBY MapTUH 3epHa MPOIOBOJILCTBEHHOTO,
CEMEHHOTO U (ypakKHOTO Ha3HAYCHUSI.

6.2.Texnosiorus nocjiey0opo4Hoi 00padoTKu 3epHa.

[TpuHnUnIB OpraHu3aluH MOCJIEYOOPOUHOU 00paboTKH. Knaccudukanms
TEXHOJIOTUYECKUX JMHUH 10 00paboTke 3epHa. OmnpeneneHue noTpeOHON MPOU3BOAUTEIBHOCTH
000py/10BaHUsI TEXHOJIOTMUECKUX JIMHUHM U OlleHKa Y (PEKTUBHOCTH €ro paboThlI.

DOneBaTroppl, KaKk MEXaHU3UPOBAHHbIE IIEHTPHI JJIS MPOBEACHHUS MOCICYOOPOUHOM
o0paboTkn 3epHa. DYHKIMM  DBJIEBATOPHOW  MPOMBIIIJIEHHOCTH UM €€  CTPYKTypa.
Knaccugukanmonnsle Npu3HaKy 3€pHOXPAHUIIHILL.

MexaHuka cbimydeil cpelpl B NPUIOKEHHM K pacyeTy M OJKCIUTyaTallid 3€pPHOBBIX
CKJIaJIOB U 3JIEBATOPOB.

[TapameTpsl 1 CBOMCTBA CHITyYEro MaTepuana. MeTo bl ONpeesIeHHs JaBJICHMS 3epHa Ha
JTHO U CTEHBI CKJIaa.



AHanuTHYeCKOe OMUCAHHWE PAOOTHI TEXHOJOTMYECKMX JIMHUN TPUEMKH U 00pabOTKU
3epHa B MOTOKE. MeToAbl orpeseseH sl 00bEKTOB CYTOUHOTO MOCTYIUIEHUS 3€pHA C Pa3IMYHbIX
BUJOB TpaHCIoOpTa. MeToasl OmpeaesieHus HEeoOXOJUMONl BMECTUMOCTH HAKOMHMTEIbHBIX
CUJIOCOB; OIpe/ieJieHre HEOOXO0AUMOro KOJIMYECTBA U MPOU3BOAUTEILHOCTH TEXHOJIOIHYECKOTO
obopynoBanusi. OCHOBHBIE MapaMeTpbl s onpeaeneHus d(PpQekTuBHOCTH  pabOTHI
TEXHOJIOTMYECKUX JIMHUM.

3epHO Kak OOBEKT CYyIIKH. BrmarocopOmmoHHBIE CBOWCTBa 3epHa. Terurodusmueckue
CBOICTBA 3€pHa. ATEHT CYIIIKUA U €r0 CBOMCTBA.

XapakTep npoTeKaHusl IpolLecca CyIIKU U €ro aHain3. Kpusble Cylku, CKOPOCTH CYLIKU
Y TeMIepaTypHble KpuBble. MeXaHU3M yAaJIeHUs BJIard U3 3€pHA B MpoLecce Cylku. BHemHui
U BHYTPEHHUH Temno- W BiuarooomeH. OCHOBHOM 3akoH BiaromnepeHoca. Koaddumument
mubdy3un  Biard, 3aBUCUMOCTh  €r0  OT  BJIQXHOCTH W TEMIIEpaTypbl  3€pHa.
TepMoBIIaronpoBOgHOCTb IIPU KOHBEKTUBHOMU CYIIIKE 3€pHA.

Cymka eaMHWYHBIX 3€peH B IUIOTHOM HENOJBM)KHOM CJIO€; B T'PAaBUTALIMOHHO-
JBUKYLIEMCS IUIOTHOM CJIO€; B IICEBJOOXKI)KEHHOM CJIO€; B MAJalOLEM CJI0€; BO B3BELICHHOM
coctogHuM. CylllKa NpeBAPUTEIBLHO HATPETOr0 3€pHa.

W3menennss (u3nyeckux CBOWCTB 3epHa. VI3MeHeHHs B OEIKOBOM U JIMUITHIHOM
KOMIUIEKCaX. YCKOpEeHHEe MmocieyOopodHOro Ao3peBaHusi 3epHa. llepepacnpeneneHue Biara u
MUHEPAJIBHBIX BEUIECTB 3€pHA. VI3MEHEHHE CTPYKTYpPHO-MEXaHMYECKHUX CBOMCTB 3€pHa.
CopOuus napoB BpeIHbIX BeulecTB. MI3MeHeHne MUKPOQIIOpHI 3epHa.

Pexxnmsbl cymiku 3epHa.

O6ocHOBaHME PEXHUMHBIX MMapaMETPOB CYIIKU 3€pHA Pa3UYHBIX KyIbTyp. lIpenenbHo
JOIyCTHMasi TeMIlepaTypa HarpeBa 3€pHa pas3HbIX KyaeTyp. llpenenbHo pomyctumas
TEMIIepaTypa areHTa CYyIIKH, 3aBUCUMOCTb €€ OT TEXHOJOTMYECKOM CXE€Mbl CYHIIKH U OT
COCTOSIHUSI 3€pHOBOro cios. Pacder mapameTpoB ONTHMAaJIbHOIO PEXHMMA CYIIKH; KpUTEpUU
CYILIKM 3€pHa KaK OCHOBA pacyeTa ONTUMAJIbHOIO PEKUMA CYIIKH.

KopmoBas 6a3a koMOMKOPMOBOI MPOMBINIIIEHHOCTH. TEXHOJIOTHYECKHNE CBOMCTBA CHIPHS,
PEKUMBI M YCIOBHUS XPAHEHUS ChIPbsi U KOMOUKOPMOB. 3HAUEHHUE COJCP>KAHUS MUTATEIbHBIX
BEIIECTB B CBHIPh€ M TOTOBOM MPOAYKIWH TPH MPOU3BOJICTBE KOMOHMKOpPMOB. Poib
HETPaJULMOHHBIX BUJIOB CHIPbS.

VYnopapieHue OUOXUMHUYECKHMMH, TEXHOJOTUYECKUMH, CTPYKTYpHO-MEXaHUYECKUMH,
PEOIOTHYECKMMHU CBOMCTBAMH CHIPbsi KOMOMKOPMOB.

6.3.Texnosornvyeckue npoueccbl KOMOHKOPMOBOI0 IPOU3BO/ACTBA.

N3menpuenne celpps. TeopeTnyeckue OCHOBBI U3MENBUEHUS, SJHEPTOEMKOCTh. DaKTOpHI,
BIIMSIOLINE Ha Mpoliecc udMenbueHus. [Ipumensemoe obopynoBaHue, nmapaMmeTpsl IpOOHIOK U
o1ieHKa 3(PPEeKTUBHOCTU U3METHYCHHUS.

Jlo3upoBaHuEe KOMIIOHEHTOB.

OneMeHTsl TeopuH Jo3upoBaHus. OObEMHOE U BECOBOE J103UPOBAaHHE, HENPEPHIBHOE U
nopunoHHoe. PakTopbl, BAMSIONIME HA MPOLECC JO3UPOBaHUSA. 3HAUEHHWE TOYHOCTHU
J103UpoBaHus. DPPEKTUBHOCTD MpOLECcca J03UPOBAHUSL.

CMmenmBaHue KOMIIOHEHTOB.

3HaueHue ImpoUecca CMEIIMBAaHUA. OJEMEHTBl TEOPUM CMEIIMBAHUSA  CBHIMY4YHMX
MaTepuaioB. PakToOpbl, BIMSIONIME HAa MPOIECC CMEUIMBAHUS U OJHOPOAHOCTH IOJIy4aeMOro
TOTOBOT'O MPOJyKTa. D (HEKTUBHOCTH MPOLIECCa CMEIINBAHUSL.

['panynupoBaHue pacChIMHBIX KOMOMKOPMOB.

3HaueHue Ipolecca TPAHYJIUpPOBaHMs.  ODJIIEMEHTbl TEOpPUU  I'PaHYJINPOBAHMSL.
O6opynoBaHue, NpUMEHsSEMOE Ui MPOU3BOJCTBA TI'PAHYIMPOBAHHBIX  KOMOHMKOPMOB.
D¢ dexkTuBHOCTH MpolIecca rPaHyIUPOBAHHUS.

CrneunanbHasi 00pabOTKa ChIPbS.

OcHOBHBIE HampaBieHHUs B CHEHUANbHOM, YriayOieHHOW o00paboTke CBIpbS |
OMOXMMHYECKHME  WM3MEHEHHMs] B HEM. [Ipomeccer  momkapuBaHus, obpaboTka
BBICOKOTEMIIEPATYPHBIM TEINIOHOCUTEIEM, MUKPOHHU3aLMs, SKCTPYAUPOBAHUE, TUIFOILIEHUE U T.JI.



CanutapHas o00paboTka ChIppS M TOTOBOH mponaykuuu. llpumensemoe o6opynoBaHHE.
D¢ hHeKTUBHOCTH CHEIUaIbHON 00pabOTKH.

6.4.Texnosorusi XxpaHeHmus.

PexuMbl 1 criocoObl XpaHEHUs! 3epHA pa3HbIX KYJIbTYP U MPOIYKTOB €ro nepepadoTKH.
CriocoObl  CO3/1aHMsI  COOTBETCTBYIOUIMX PEKUMOB (CyIIKa, OXJAXICHHE, T'epMeTHU3alus
3€pHOXPaHMIIMI U JP.).

AKTHBHOE BEHTUJIMPOBAHUE 3epHOBBIX Macc. CrocoObl M YCTaHOBKH, IPUMEHSIEMBbIE IS
aKTUBHOI'O BEHTWJIMPOBAaHUS. YCIOBHMsS BEHTWIMPOBAaHUSA 3€pHOBBIX Macc. Ompenenenue
BO3MO>KHOCTH BEHTWJIMPOBAHUS 3€pHA 110 COCTOSIHUIO BO3/1yXa.

TpeGoBanusi, nmpenbsBisieMble K 3epHOXpaHwimiiaM. Kpurepuu BbIOOpa Marepuaina
3epHoXpaHwnil. [IpenmyiecTBa U HEAOCTATKU PA3HBIX BUAOB 3€pPHOXPAHUIIUILL.

CoBpeMeHHbIE CHOCOOBI JE3MHCEKIMM M JIe3UMH(QEKIUH 3epHa U IMPOJYKTOB €ro
nepepadboTKH.

Mepspl 0e30macHOCTH OXpaHbl OKPY)KAIOLIEH cpeabl MpHU MPOBEIEHUM JAE3MHCEKLIUH U
nepatuzanmu. IlpenensHO MOMycTUMBIE KOHIIGHTPALMK BEHIECTB B 00JacTu paboyeil 30HBEI.
JlonmycTUMBble OCTaTOYHBbIE KOJIMYECTBA XMMHUYECKHUX BELIECTB B 3€pHE U MPOJYKTOB €ro
nepepaboTKH.

Kontpons kadectBa  XpaHsLIerocs 3epHa UM HPOAYKTOB €ro  HepepabdOTKH.
[lepnomu4HOCTE KOHTPOJIS, MecTa 0TOOpa Mpod, JOKyMEHTaIbHOE CONpoBOXKAeHHE. OCHOBHBIE
[IOKa3aTesM, 10 KOTOPbIM BeleTCsl HaOMIoeHUE 3a XPaHAIMMCS 3€PHOM M MPOIYKTaMU €ro
nepepabotku. KoHTponb KauecTBa CEMEHHOro 3epHa Ipu XpaHeHMH. KoHTponb KkauecTBa
KOMOHKOPMOB.

6.5.TexHoJsi0rus 3/1eBATOPHOM NPOMBILIJIEHHOCTH.

CocraB u kiaccuukanus COOPYKEHUH NpeArnpUsITU 3J1eBATOPHON MPOMBIIIIEHHOCTH.
CriocoObl  KOMITOHOBKM OCHOBHBIX 3/IaHUM W COOPYXECHHH Ha TEPPUTOPUH 3JIEBATOPHOTO
KOMILJIEKCA.

Knaccuukanmonnele TpU3HAKM W HOMEHKIATypa TPEANPHUSATHA  3IIEBaTOPHOMN
OpOoMBbIIIICHHOCTH. CpaBHMTENbHAs XapaKTEpUCTHKAa 3JEBATOPHBIX THUIIOB IO 00BeMYy
BBIIIOJIHSIEMBIX ONEPALMA U TEXHUYECKON OCHAILIEHHOCTH.

Cknanpl ans 3epHa. MexaHuzupoBaHHble paOoune OamHu. Ckiaabl A MPOAYKTOB
nepepaboTku 3epHa. Crnenuanu3upoBaHHblE 3epHoXpaHuiauiia. Kriaccupukanus ckianos.
KoHncTpyknuu cknanoB ais XxpaHeHus 3epHa. OCHOBHBIE THUIBI, KOHCTPYKIIMM U TEXHHUYECKOE
OCHAIIIEHME MEXaHU3UWPOBaHHBIX pabounx OamieH. Ckiuaabl A XpaHEHHUs] MYKH, KpyHbl U
KOMOMKOPMOB. XpaHWJINIIA JUIsl CEMSIH 3€pHOBBIX, MACIIMYHBIX U IPYTUX KYJIBTYP.

OcHoBHble TpeOoBaHus K 3epHocymmikaMm. Kiaccudukamus 3epHOCYHIMIIOK —I10
TEXHOJIOTUYECKUM U KOHCTPYKTHUBHBIM IpH3HakaM. HeoGxoauMocTh co3manust 3¢pGEeKTUBHBIX
YCTAaHOBOK JJIsi CYUIKM MaJIbIX NapTUH 3epHa B CBSI3U C BO3pAacTaHUEM JOJU MPOM3BOJACTBA
(bepMepCcKUMU, KPECThIHCKUMHU U IPYTHMHU YaCTHBIMH XO35IHCTBAMH.

YerpolicTBa M NPUHLHAI JCHCTBUA IIAXTHBIX CYIIMJIOK. BHYTpeHHEe yCTpOMCTBO
MIaXTHBIX CYHIMJIOK C BO3JyXOpaclpeIelUTeIbHBIMA KOpOOaMH; BBITYCKHBIE YCTpPOWCTBA.
[TpstmoTOUHBIE MIAXTHBIE 3epHOCYIIMIKU. CYHMIMIKH C PELUPKYISIUE 3epHa, AeHCTBYIOLINE 10
pa3IMYHBIM TEXHOJOTUYECKUM CXEMaM CYIIKH.

VY cTaHOBKM 7151 CYLIKK MalbIX MapTUil 3epHa. KaMepHble CyIIMIKY Al CYIIKH KYKYPY3bl
B IIOYaTKax.

XapakTepucTUKa TOIUIMBA, MPUMEHSIEMOro JUisl CYHIKM 3epHa. KOHCTpyKIUH TOIOK
3epHOCYIIHIIOK. TpeOoBaHus, MpeabsIBIsIeMble K TOIKaM 3€pHOCYIIMIOK. TOMKYU Ui COKUTaHUs
’KHUJIKOTO U Ta3000pa3HOro TOIUIMBA. TerIOBEeHTUISITOPHBIE arperaTsl, Kaaopudepsl.

Beibop pexxuma cymku. PerynupoBaHue peXMMHBIX MapaMeTpoB KOHTPOJb Ipoliecca
CYWIKU 3epHa. TeXHONOrusl CyIIKH 3€pHa Pa3iMuYHBIX KYJIbTYp Pa3HOrO IEJIEBOr0 Ha3HAUEHUS.
Oco0eHHOCTH CYIIKH CeMEHHOTo 3epHa. CyIika JeQeKTHOTo 3epHa.

VYyer u ananu3 paboThl 3epHOCYIIMIOK. TexHHka 0€30MacHOCTH W MPOTHBOIOXKAPHBIE
MeponpusTHs. VicnibITaHns 36pHOCYIINIIOK.



6.6.TexHos10rus1 KOMOMKOPMOB.

O6mme cBemeHuss O KOMOMKOpMax, kapOamumHoMm KoHieHTpate, BBJl, mpemukcax
(MOHATHSA, TEPMHUHOJIOTHS, OCHOBHBIE BHJbl KOMOUKOPMOB). (OCHOBHBIE BHUIBI CBIpPHS,
NPUMEHSIEMOro B KOMOMKOpMax, MX MHTaTeldbHas LIEHHOCTb W XHMMHUYecKuil coctaB. Hopmbl
BBOJIa OT/EJBHBIX BUAOB ChIpbs B KOMOHMKOpMa. Penentsl komOukopmoB, bB/I, npemukcoB u
npuMmeHenrue DBM miist ux pacuera.

CTpyKTypHBIE CXEMBI ITPOU3BOICTBA KOMOUKOPMOB C pa3JelbHON MOATOTOBKON CBHIPHSI; C
CO3/IaHMEM MPEIBAPUTENBHBIX cMecel, OMU3KUX MO (U3NYECKUX CBONCTBAM ChHIPbS; BHIPAOOTKHU
KoMOukopMoB Ha ocHoBe bBBJI. OcHOBHBIE TEXHOJIOTHYECKUE JIMHUU KOMOHMKOPMOBOTO
IIPOU3BO/ICTBA.

CrpyKTypHbIE CXEMBI IPOM3BOACTBA IPEMUKCOB. Bubl npemukcoB. CocTaB NPEMUKCOB.
Br16op nanonuutensa. TpeboBanus, npeabsaBisieMble K HAMOJIHUTEN0. BHOIOrnyeck akTHBHbBIE
KOMIIOHEHTBI IIPEMUKCOB. [IpoMexyTouHbIE U KOHEUHBIE MTPOIYKTHI, IOIy4aeMbl€ B PE3YJIbTATE
TEXHOJIOTHYECKON 00paboTKH Chipbd. JInHUU npousBoacTBa NpeMUKcoB. CpOKH U OCOOEHHOCTH
XPaHEHUs IPEMUKCOB.

Crpykrypuble cxembl mnpousBojuctBa bBJI. Cocra bBJl u TtpeboBanus Kk HUM.
[TpousBoacteo BB/l Ha ocHoBe kapOamuaHoro koHueHrpata. Hopmbel BBoma bBJ] B
komOuKopMma. Cpoku xpanenus bB/I.

[IpouzBoacTBo kKapOamugHOro KOHIleHTpaTa. CocTaB KapOaMUIHOTO KOHIIEHTpaTa |
TpeOOBaHUS K ChIPbIO. TEeXHOIOTHYECKHE CXEeMbI MPOU3BOJICTBA KapOaMUIHOTO KOHIIEHTpATA.
[Tpumensiemoe TexHosornyeckoe odbopynoBanue. OCHOBHBIE (DAKTOPHI, BIHUAIONINE HA KAYECTBO
roroBoii  mpoxykuuu. KoOHTponb 3a  NPOU3BOJACTBOM  KapOaMHIHOTO  KOHIIEHTpATa.
Hcnonp3oBanue kapbaMuHOTO KOHIIEHTpaTa. CpOKH XpaHEeHUs! KapOaMHUTHOTO KOHIIEHTpATa.

Kunkue xomnonentsl. Heo6xoammocTs ux BBOAa B koMOukopma. OCHOBHbBIE JIMHUU TIO
BBOJIy B KOMOHMKOpMa (Meracca, )KHp), TEXHOJIOTUIECKHE CXEMbI JJMHUN BBOJA MENAcChl U KHUpa
B pacchlllHble KOMOMKOpMa U KOMOMKOpMa JJisi TpPaHyJIUpPOBaHMS. TEXHOJIOTHYECKOe
00opyioBaHuE /1J1s BBOAA KUAKUX KOMIIOHEHTOB.

[1pon3BOACTBEHHO-TEXHOJIOTUYECKUM KOHTPOJIb. HopmaTtuBHO-TeXHMUECKas
JIOKYMEHTaIUsl ¥ Ka4eCTBO ChIPbsl M TOTOBOM NpoayKuuu. COBpeMEHHbIE METO/IbI aHAJIN3A ChIPbs
Y TOTOBOM npoayKuuu. OpraHu3zanus TEXHO-XUMUYECKOTO0 KOHTPOJIS IPOU3BOJICTBA.

CoBpeMeHHbIE aCHEeKThl Pa3BUTHS U COBEPIICHCTBOBAHUS MPOU3BOICTBA KOMOUKOPMOB.
CozlaHne TEXHOJIOTMM KOMIUIEKCHOTO HCCIIEJOBAHMSI BTOPMUYHOIO HETPAJMLMOHHOTO CBIPBS.
[TonroroBka ChIpbsl K IPOU3BOJACTBY KOMOMKOPMOB. I1yTH MOBBIIIEHUST YCBOEGHUSI TUTATEIbHBIX
BEIIECTB CHIpbSl KOMOHMKOPMOB. OKOHOMHMYECKHE OCHOBBI INIYOOKOTO  KOMILUIEKCHOTO
PalMOHATILHOTO UCIIOJIB30BAHUS BTOPUYHOTO ChIPbs B IPOU3BOJICTBE KOMOMKOPMOB.

7. Co3nanmne TeXHOJIOTHH IIIy00KOH KOMILJICKCHOH NepepadoTKu 3epHa

[lepepaboTka HETPaIUIIMOHHOTO CBHIPhS B MYKY U Kpyny. KoMmIuiekcHoe ncnonib3oBanne
NOOOYHBIX MPOAYKTOB. TEXHOIOIMH PALlMOHAIBHOTO UCIIOIB30BaHMS JE(PEKTHOTO ChIPbS.

[Tumesas 0e3onacHOCTh. [ 'urneHnyeckue TpeOOBaHMUS K Ka4yecTBY U 0€3011aCHOCTHU ChIPbS
U TOTOBOM MpPOAYKIUH 3epHoIepepadaThIBAIONIMX MPOU3BOACTB. KOHTpOIL 3a KauecTBOM U
palMOHAJBHBIM  HMCIOJb30BAaHUEM 3€pHA. OKOJIOIMUYECKHE OCHOBBI COBEPIICHCTBOBAHUS
TEXHOJIOTHYECKUX MPOLECCOB 3e€pHONEpPepadaThIBAIOIIUX MPEATPUATHH.

8. TexHosorus XJ1€00NMeKAPHOIo NPONU3BOACTBA

8.1.Xpanenue Mmykmu.

[Tpomeccrl, mpoucxonasmue npu xpaneHnu. Co3peBanue Myku. CriocoOsr (HhopcupoBaHUs
co3peBaHus MyKu. [lopuya Myku nipu XpaHeHUU U IyTH €€

MIpeI0TBPALLEHUSI.

8.2.X1e0onexkapHbplie CBOMCTBA OCHOBHOIO CbIpbsi. Myka, €€ BHIBI U coOpTa.
CranmapThel Ha MyKy XJjieborekapHyro. XjeOonekapHble CBOMCTBA PKAHON U MIIIEHUIHOW MYKH.
benkoBO-IpOTENHA3HBII U YIJIEBOJO-aMMWJIA3HBIM KOMILJIEKCBI MYKH. MeToasl OLEHKU
XJ1e00TEeKapHbIX CBOMCTB MYKH.



Hpoxoxu xnebonekapubie. Bona. JKuposbie npoayktel. Caxapocoaepskaiinue IpoayKThl.
Herpanuumonnsle Buab! cbipbs. [Inmessie 100aBkU U X1€00MEKapHbIE YIyUIIUTEINH.

8.3.Cnoco0bl  mpuroroBjeHust Tecta. OCHOBHBIE CIIOCOOBI  NPUTOTOBJICHUS
NIIEHUYHOTO M PXKAHOIO TecTa, MX almapaTypHO-TeXHOJIOrndyeckue cxemsl. Ilpomeccsl,
POUCXOAIINE IPU MPUTOTOBICHUH MONy(HaOpUKaToB XJ1e00MEeKapHOTro MPOU3BOJACTBA (omapa,
TECTO, 3aKBACKM, 3aBapKH). 3amec MosypaOpUKaTOB, ONTHUMM3ALUsA 3aMeca KPUTEPUM €ro
ornenku. Co3peBaHue MoypabpUKATOB, CIIMPTOBOE OpPOKEHHE, OCHOBHBIC 3aKOHOMEPHOCTHU
KUHETHKM Tra3000pa30BaHus M H3MEHEHME COJACp)KaHUS YIJIEBOJOB IIpU  OpOKEHHH,
MOJIOYHOKHUCJIOE M JAPYTUe THUIIBI OPOXKEHUS U MX BO3OYAUTENH, OMOXUMHYECKHE, PU3NISCKUE U
KOJIJIOuAHbIe mpouecchl. OOMHMHKAa WM JApYrMe€ BapUaHThl MEXaHHMYECKOro BO3JEHCTBHA Ha
YaCTUYHO BBIOpOXKEHHOE TecTo. OmnpeneneHue TrOTOBHOCTH —monydadbpukaroB. Poib
pEeLENnTypHbIX ~KOMIIOHEHTOB B  IIpoleccax co3peBaHus. MyuHbsle noiyhaOpukaTsl
MHOTO()YHKIIMOHAJIFHOTO Ha3HAa4YeHUsl (3aBapKu, Oe3IpoxcKeBble MONTy(haOpUKaThl, 3aKBACKH,
JMCIIEPCHbIE U KOHCEpBUpOBaHHblEe mnonydalOpukarsl). Kuakue gpoxoku. CrocoOsl
HPUTOTOBIICHHS.

bponunbHas Mukpoduiopa pikaHbIX 3aKkBacoK M TecTa. OCHOBHbBIE 3aKOHOMEPHOCTH
IPOIIECCOB CO3PEBaHMS PiKAHBIX MoNy(hadpukaTtoB. MomuuKanuss MUTATEIBHBIX CMecei s
KYJIbTUBUPOBAHUS MUKPO(DIOPHI PAKAHBIX 3aKBACOK.

OTnuunst B CBOMCTBAaX M CHOCO0AX MPUTOTOBJICHHUS PXKAHOTO TECTa OT TMIIEHHYHOTO.
Crioco0b! 1 annapaTypHO-TEXHUYECKHE CXEMBbI IPUTOTOBIICHHSI PXKaHOTO TECTA.

TexHONOTHA TPUTOTOBJICHUS XJIEOOOYIOYHBIX H3/AEIHA Ha OCHOBE 3aMOPOKEHHOTO
tecta. OCOOEHHOCTH MPUTOTOBIICHUSI XJ1€000YI0UHBIX U3ENIUH B YCIOBUAX MUHU-TIPOU3BOJICTB.
VYckopeHHoe “X0J10HO€e” TEXHOJIOTUS TPUTOTOBJICHUSI TECTA.

AnnapaTypHO-T€XHOJIOTHYECKHE CXEMBI pa3zienky Tecta. OCHOBHBIE ONepaluy pa3aeiaku
TecTa, MPOILECCHl, NPOTEKAIOLIUE HPU 3TOM U UX pPoib B (OpMHpPOBAHMM KadecTBa XJjeoa.
[IpenBaputensHass M OKOHYATeJIbHAas pPAcCTOMKM TecTa. JIJIMTEIBHOCTH W  HapaMeTphl
OKOHYATeIbHOM pacCTOWKH, (HaKTOphI, BIMAIONIME Ha KayecTBO TOTOBOrO Xjeba wWimn
XJ1€000yIOUHBIX U3ICTHIA.

8.4. TexHoXMMHMYeCKHH  KOHTPOJb Ha  XJe0OMeKapHbIX  NpeInpUSTHSX.
CoBpeMeHHbIE METO/bl aHajn3a KadecTBa ChIpbs U TOTOBOHM mpoaykiuu. CTaHaapTu3alus U
cepruduxanus npoaykuuu. OpraHu3anus TEXHOXUMUYECKOTO KOHTPOJISI IPOU3BO/ICTBA.

8.5. Cmnoco0b1 BbImeuku XxJeda. Ilpomeccel, mpoucxonsiiue NpU BbINEUKe XJeba.
[IporpeB TeCTOBBIX 3arOoTOBOK, CIIOCOOBI IEepefaud TerJia BBIEKAEMON TECTOBOW 3arOoTOBKE,
KUHETHKa W3MEHEHHs TeMIepaTypbl OTIENbHBIX CJIOEB TECTOBOW 3aroTOBKH, (DaKTOpHI,
oOyclaBIuBaloOlMe €€ MpPOrpeB, BIArooOMEH BBINEKAEMONM TECTOBOM 3aroTOBKU C
[apOBO3IyIIHON Cpe/loil MeKapHOH Kamephl U BHYTpEHHee NepeMellleHIe Bjaru B BhIIIEKaeMOM
TECTOBOM 3aroToBKe. M3MeHeHue BIaKHOCTH OTJIENbHBIX CJI0EB XJeha.

XKuznenearenbHOCTh OPOAMIEHON MUKPOGIIOPHI TECTA B IPOLIECCE BBHIIEUKH.

OnTUManbHBIN peXuM Ipoliecca BbIMEUKH Xjie0a M XJeOHbIX u3aenuil. JiurenbHOCTh
npoliecca BBIMEYKH U (akTopsl ee oOycnoBiuBaromue. OrnpeneneHue TOTOBHOCTH Xjeba B
MIPOLIECCE BBIMIEUKHU.

Vnek. BemecrtBa, TepsieMble NMpH BbINEUYKE, BEIUYMHA 3TUX MOTEPh U (aKTOpbl HA Hee
BIIUSIIOLIHE.

O0xapka TeCTOBBIX 3aroTOBOK, €€ Ha3HAYCHHE U BIMSHUE HAa KayeCTBO, BKYC U apoMmar
xne6a. CrocoObl BBIMEYKH XJieOa, OTJIMYHBIE OT BBIMEYKH B OOBIYHBIX pagUAIMOHHO-
KOHBEKTHBHBIX XJICOONEKapHBIX Medax. Beimeuka B xyieOOMEKapHBIX Me4yax C IeHepaTopaMu
KOPOTKOBOJIHOBOTO MH(PaKpacHOTO M3JIydyeHHus. Brineuka B 3aMKHYTBIX Kamepax B aTMochepe
napa. Beineuka ¢ mpuMeHeHHeM 3JeKTPOKOHTAKTHOTO MPOrpeBa TECTOBBIX 3arOTOBOK. BhImeuka
B anekrpudeckoM moisie TokoB BU n CBY. Brineuka xje0a ¢ KOMOMHUPOBAHHBIM MPOIPEBOM
TECTOBBIX 3aTOTOBOK.

[IpeumymiecTBa M HENOCTATKH OTIENIBHBIX M3 3TUX CHOCOOOB BBIMEUKH XJeba M HX
BJIMSIHAE Ha KaYeCTBO BBIIIEKAEMOTO XJjeba.



8.6. Xpanenue xJjie0a.

V3MeHeHHe TeMnepaTypsl U BIQXKHOCTH OTAEIBHBIX CJIOEB Xje0a U ero Macchl (yCyIlka)
IIPY XpaHeHu! nocie Bbieuku. [Iporeccel Temio- u BrarooOMeHa, Onpeaestoe N3MEHEHNs
TeMIIepaTypbl U Macchl Xje0a MpH ero XpaHEeHWHU I0C/Ie BBIIEUKHU M (DAKTOPBI, BIUAIOLIME HA
BEJIMYHMHY MOTEph XJjeda.

W3meHenus kadecTBa XJieba MpU €ro XpaHEeHWM Iociie Bbleukd. YepcTBeHue xjeoda:
U3MEHEHHS B CBOMCTBAx xiyieba, ero KOpPKU M MSKHUIIIA, BKyca M apoMara, CyIIHOCTh MPOLECCOB,
BBI3BIBAIOLIMX YEpPCTBEHHE XJieba, METOJbl ONpEAETeHHUsS CTEHNEHM CBEXECTU (YepCTBOCTH)
xJ1e0a, MyTH MPOJICHUS NIEPUO/I1a COXPAHEHUS CBEXKECTH XJeda.

Ocgexxenne uépcrBoro xjeba. XpaHeHue xjeba Ha XJeOONEKApHBIX MPENNPUATUSAX U
IyTH PEIICHUs] KOMIUICKCHONW MeXaHHW3allMM ONepalui, CBS3aHHBIX C MOCTYIUIEHHEM Xxjeba B
XJIEOOXpaHWIIMILE, YKJIAJAKOW €ro B JIOTKM WM MHYK Tapy U B KOHTEWHHEpHI, MepeMelieHue
KOHTEHHEPOB C XJIeOOM M 3arpy3Koi UX B CIEHHUAIN3UPOBAHHBIA TPAHCHIOPT. YIaKOBKa Xjieba u
XJ1€000yTOUHBIX H3IEITHA.

8.7. Beixoa xy1€0a ¥ TeXHOJI0OTHYeCKHe IOTePH B IIpouecce NPOU3BOACTBA.

ITonarue BbIxona xieba. PakTopsl, BIAMSIOIME HAa BbIXOA xyeba. TexHomormueckue
NOTEPHU M 3aTpaThl U HMX BIUSHHUS Ha BbIXoa xjeba. Pacuér Beixoma xieba. [lorepm cyxmx
BEIIIECTB U BJIArM HA OTJENbHBIX CTaJUsAX IMpolecca MPOU3BOACTBA U XpaHEeHHUs xJyieba. bamnanc
KOJIMYECTBEHHBIX TTOKa3zaTellel mpolecca MpOU3BOJICTBA Xjeba ¢ pa3/IeibHBIM YYETOM CYXHX
BEIIECTB M Biard. BiusHue TexHOnornyeckux (akTopoB Ha BEIUYMHY BbIXOJAa XJieba.
HopmupoBanue Beixosa xieoa.

8.8. KauvecTrBo xu1e0a, (axkToppl Ha Hero BJMSAKIIHE, IMYTH €ro MNOBbIICHUS.
Omnpenenenne MOHATHA KadecTBa Xxjeba, ¢akTopsl ero omnpexaenstomue. [loBpimeHne KayecTna
CBIPbsI U 3PPEKTUBHOCTH €ro MPUMEHEHUS PU POU3BOICTBE XJie0a.

[IpumeHeHne HOBBIX BHIOB ChIpbs. [IpuMeHeHHWE CHenualbHBIX J00aBOK  —
XJIEOONEKAPHBIX YJIYUIIMTENCH: YIY4IIUTEIN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO AECHCTBUS,
MIOBEPXHOCTHO- aKTHUBHBIE BEIIECTBA, ()EPMEHTHBIE Mperaparbl, MOIU(PUIIMPOBAHHBIA KpaxMall,
JPOXKEBOE IMUTaHHE, KOMIUIEKCHble ymydmutenaud u Jap. CoJoi U COOJOBBIE IpPENnaparsl.
CriocoObl TPUTOTOBJIICHHS TECTa, MOBBIMIAIONINE KadecTBO xuyeba. [lytm ymydmeHus
XJIEOONEKapHbIX CBOWCTB MYKHU. IIpuMeHeHHe chHeunuanbHbIX METOAOB MpeBapUTeNbHON
00pabOTKK CBIPbs, CHOCOOCTBYIOLIMX TMOBBIMIEHUI0 3()()EKTUBHOCTH €ro MNPUMEHEHUd U
MOBBIIIIEHUS KaUeCTBa FOTOBOM MPOJIYKIIHH.

TexHonornueckne MEpoOnpUATHs, yIy4lIalollie KayeCTBO FTOTOBOM MPOIYKIUH.

Hedextsr  xnebGa,  BbI3BaHHBIE  HU3KUM  KAaueCTBOM  CBHIpbS,  HapyIICHUEM
TEXHOJIOTHYECKOTO pexuMa. boyiesHn u MukpoOuosiorudyeckas mopua xiseba. CrocoObl
NpeoTBpalleHNs KapTodelbHOM 00Ie3HN U MJIECHEBEHUS XJe0a.

8.9. OcHoBHBIE BHABI H COPTA XJIe0a U XJ1e000yJ0UHBbIX U31eJ N .

OcHOBHBIE 3aJ]aud COBEPIICHCTBOBAHUS acCCOpPTUMEHTa Xxjieba M XJeOoOyIOoUHBIX
uzzenuid. Xned u3 prkaHoi MyKH WJIM CMECH pXKaHOW U MIIEHWYHON MYKHU. Xj1e0 U3 MIIEeHUYHOU
MykH. bynounsle, cnoGHble u3aenus. bapanounsle uzaenus.

[Ipocteie u caoOHble cyxapu. WM3genuss mnpoduIakTHUECKOTO Ha3HAYEHUsS IS
JMEeTUYecKoro M JjeueObHoro nuraHus. HauuvonanmpHble wusgenus. Jlpyrue BHIBI H3AETHI.
KoncepsupoBanue xieoa.

8.10. IInmeBas HeHHOCTh. MeauKo-0HoIOrnYeckre TpeOOBaHU U CAHUTAPHBIE HOPMBI
KadecTBa xjeba u Xj1e000yTOUHBIX U3/ICITHI.

[TumeBas 11eHHOCTD XJieba U MyTH U €€ MOBBIIICHUs. DHEepreTHuecKas IeHHOCTh XJieba,
MOKPBITUS TOTPEOHOCTEN YeToBeKa B IHEPIHH 3a CUET MOTpeOIeHus xieda.

buonornueckass 1eHHOCTh XJjieba M 3HadeHHWe XJieba B OelKkoBOM OajaHce MUTAHMUA.
AMUHOKHCIOTHBIA ckop. OpraHojenTuyeckue orpejaesieMble CBOMCTBa xyeba, BIUSIONIUE Ha
€ro MUIIEBYIO LEHHOCTh. BKyc U apomar xijieba, OCHOBHBIE BELIECTBA MX OOYCIOBIMBAIOIINE,
dakTOoppl Ha HHUX BIUSIONIME W TyTH WX ymydmeHus. Kareropum Oe3omacHocTH xieba U
XJ1I€000YIIOUHBIX U3AETHA U X HOPMBI.



8.11. KoHTpPOJIb TEXHOJIOTHY€eCKOr0 Mpouecca 1 Ka4ecTBo Xj1eda Ha XJ1e0oneKapHbIX
NpeAnpUATHAX.

Crannaptuzanus, cepTuduKanus 1 KOHTPOJIb MPOU3BOACTBA XJie0a.

Opranuzanys TEXHOJIOTMYECKOTO IIJIAHUPOBAHUS M TEXHOXMMHUYECKOTO KOHTPOJS Ha
xJ1e003aBO/IaX W €ro 3ajaud B JIeJie TOBBIIICHUS KayecTBa TOTOBOW MHPOAYKIMH, CHHXKCHHE
TEXHOJIOTUYECKUX TIOTeph U YIYYIIEHUS TEXHUKO-3KOHOMHYECKUX IIO0KazaTesell paboThl
npousBoacTBa. [IpuMenenne mukpo- O9BM nns onpeneneHuss CBOMCTB ChIpbsi U KOHTPOJS 3a
XOJIOM TEXHOJIOTMYECKOro Ipoliecca Npou3BoAcTBa xieba. Kpurtepum onrtumuzanuu
TEXHOJOTMYECKUX  IPOLECCOB  XJIEOONEKapHOro  Mpous3BojacTBa.  M3mepurenbHo-
MH(POPMALIMOHHBIE KOMIUIEKCHI JJIs1 KOHTPOJS M YIPABICHHsSI TEXHOJIOIMYECKHM IPOLIECCOM
IIPOM3BOJICTBA XJe0a.

9. TexHO0J10TUA MAKAPOHHOI'0 MPOU3BOACTBA. MaKapOHHbIE U3/1eJIUs

9.1. Knaccupuxanus MaKapOHHBIX U3/1eJIHi.

OcCHOBHBIE  CBOMCTBAa MAaKAPOHHBIX M3JEJIMH M HUX IMILEBOE JOCTOMHCTBO.
TexHonornyeckne cXeMbl MPOU3BOACTBA JUIMHHBIX U KOPOTKUX MAaKAPOHHBIX U3/IETHH.

9.2. CpIpbé 11 NPOU3BOACTBA MAKAPOHHBIX U3/1eJIHii.

Bunel u copra mieHuIbl MakapoOHHOIO HazHaudeHHs. OCHOBHBIE MOKAa3aTeNM KauyecTBa
3epHa MIIeHUIbl. Buapl u copTa My4HBIX IIPOJYKTOB MAKapOHHOI'O HA3HAYECHMUSL.

CrangapTel Ha MakapoHHYIO MYKy. Vcmnosnb3oBaHue a1 IPOM3BOJCTBA MaKapOHHBIX
U3JeNUil HETPAJUIIMOHHOTO ChIPhs M J0OaBOK.

9.3. MakapoHHbIe CBOIiCTBA MYYHBIX IPOAYKTOB.

KrnelikoBuHa, €€ coaepaHMe, CBONCTBA M TEXHOJIIOTMYECKOE 3HadeHue. Poib
KJICKOBUHBI B CTPYKTypE€ MAaKapOHHOTO TecTa M MX HM3MEHEHHUS Ha pa3jIMuYHbIX JTarax
IIPOM3BOJCTBA. BiMsHME KoaMdecTBa M KayecTBa KJIEWKOBHMHBI Ha KAa4e€CTBO CBIPBIX, CYXHX U
CBapEHHbIX MAaKapOHHbBIX U3/EIUil.

KpynHora mnomona Myku. TeXHOJIOrMYECKOE 3HAYEHUE MAMCIIEPCHOCTH MYUHBIX
IPOAYKTOB M ONTHUMAaJIbHbIE pa3Mepbl YaCTUIl MyKU. BinsHue coctaBa MyKH Ha peosIOTHYECKUe
CBOMCTBA TE€CTa U Ka4eCTBO FOTOBOTO MPOJYKTa (LIBET, BAPOUHbIE CBONCTBA).

@akTopbl, 00yCITaBIUBAIOIINE IBET MYKH M €€ CIIOCOOHOCTh K MMOTEMHEHHIO B TPOIIECCe
nepepaboTku. BriusiHue 1iBeta Myku U ee (pepMEeHTaTUBHOIO MOTEMHEHHs Ha KaYeCTBO IOTOBOM
OpoAyKIMH. MeToabl omnpeneneHusl LBeTa M CIOCOOHOCTH MYKH K IMOTEMHEHHI0. MeTossl
YJIy4IIEHUS [IBETA MAKapOHHBIX U3ACIUH.

KapaTuHouapl Myku ¥ U3MEHEHHE UX CBOWCTB B IPOLECCE MPOU3BOICTBA MaKapOHHBIX
HU3JEInil.

9.4. IIpuroroBJjieHHe MAKAPOHHOIO TeCTAa.

Peonornueckue, KoutoniHele U (pepMEHTATUBHBIE POLIECCHI, TPOTEKAIOIINE TP 3aMece
TecTa. TexHoJorMyeckue MapamMeTpbl MAaKapOHHOIO TecTa (BIAXHOCTh, TEMIIEparypa,
IPOIOJKUTEIBHOCTh, MHTEHCUBHOCTh) U MX BIIMSHUE HA CTPYKTYPHO- MEXaHUYECKUE CBOMCTBA
nosyabpukara U KauecTBO TOTOBOTO MpPOAYyKTa. TpaJulIMOHHBIE M BBICOKOTEMIIEPATYPHBIE
PEXKHUMBI 3aMeca MAKapOHHOTO TECTA.

[IpeccoBanne MakapOHHOTO TECTA.

@u3nYecKUue CBOMCTBA YIUIOTHEHHOIO TECTa, MX 3aBUCHMOCTh OT KayecTBa MCXOJHOMN
MyKd M OT TeMIeparypbl M BiIaxHOcTH Tecta. CrnocoObl ¢opmoBanHusi Tecta. Pusnko-
XUMHUYECKHE MPOIECChl, MPOUCXOJANINE NpU YIUIOTHEHHMH W (OPMOBAHUM H3JENUH, U HUX
BIUSHUE Ha CTPYKTYpHO- MEXAaHUYECKHE CBOWCTBA CBHIPBIX M3JENUNH M KauyecTBO TOTOBOM
npoAaykuuu. JlaBieHne MpeccoBaHUs U CKOPOCTh BBINPECCOBBIBAHNS MAaKAPOHHBIX M3AEIUH, UX
3aBHCUMOCTH OT TeMIIepaTyphl U BIaKHOCTH TECTA, U UX BIMSHHUE HA CBOMCTBO CHIPBIX M3JENNI
CBIPBIX M KaueCTBO TIOTOBBIX W3J€IHMH. AIre3MOHHBIE CBOICTBA MaKapOHHOro TecTa. LIBeT u
COCTOSTHUE TIOBEPXHOCTH MAaKapOHHbIX u3Jenuil. BakyymnHas o0OpaboTka Tecra, €€
TEXHOJOTMYECKOE 3HAUEHWE U BIUSHUE HA KayecTBO TOTOBOTO MpPOAYyKTa. Marpuisl
MaKapoOHHBIX MpeccoB. TpaAMIIMOHHBIE U BBICOKOTEMIIEpATYpHbIE PEXHUMBI (HOPMHUPOBAHUS



MaKapOHHBIX H3AETHi. VIcronp30BaHHE PEXUMOB TEIUIOH SKCTPY3uH Uid (OPMHPOBAHUS
1101y(haOpUKaTOB CyXHMX 3aBTPAKOB Ha ITHEKOBBIX MaKapOHHBIX IPeccax.

9.5. Pa3nesika chIpbIX M3/1€/IHIA.

OOnyBKa M pe3Ka ChIpbIX JJIMHHBIX U KOPOTKOpe3aHbIX u3nesnni. CrocoObl packiaaku
U3JeNuil B 3aBUCHMOCTH OT HMX BHJA U CHOCOOOB Cymkd. ITpu4yuHBI BO3MOXKHBIX Ie(PEKTOB
CBIPBIX U3JEJIUI U CLIOCOOBI UX MPEAYIPEKICHUS.

9.6. Cyuika MakapOHHBIX U3/1eJIHi.

CBoiicTBa MakapoHHbIX H3JEIUH Kak o0ObekTa CcymIKkd. DOpMBl CBSA3M BIaru c
KOMIIOHEHTaMH  TecTa.  1emIoMaccoOOMEHHBbIE U PEOJOTMYECKHE  XapaKTePUCTUKU
110J1y(haOpuKaTOB U MX U3MEHEHHUS B IIPOLIECCE CYILKH.

CriocoObpl M pEeXUMBI TPAIULUOHHON U BBICOKOTEMIIEPATYPHOW CYIIKH MAaKapOHHBIX
U3JeNuil, UX BIUSHHUE Ha XOJ Ipoliecca CYIIKM U KayecTBO MPOAYKIMU. Bo3MoxHbIE NeheKThI
BBICYILICHHBIX HM3/CIMA U MEphl MO WX NpeAoTBpaiieHuio. [IpombIieHHbIe CrIOCOOBI CYIIKH
MakapoHHbIX M3enuid. CBeleHHs O COBPEMEHHBIX CYLIWIBHBIX YCTAHOBKAaxX W arperarax.
Crabunu3anus BEICYIIEHHBIX U3JICIUH.

9.7. YnakoBKa U XpaHeHUEe MAKAPOHHbIX U3/1eJINil.

Haznauenue ymnakoBku, TpeOOBaHUS K KaueCTBY YIIAKOBOYHBIX MaTEpHUaJIOB. XpaHEHUE
MaKapoOHHbIX M3/eNMHA. PexuMbl M yclIOBUS XpaHEHHs MaKapOHHBIX MW3JeNUH, HPOLECCHI,
IPOUCXOJAIINE NPU XpaHEHUH. Mepbl, MpeaoXpaHSIoOUMe OT MOPYM U MOTEPh MaKapOHHBIX
U3JeNuil IPU XpaHEHUH.

9.8. TexHOXMMHMYECKU KOHTPOJIb MAKAPOHHOI0 MPOM3BO/CTBA.

XapakTepuCTUKAa OCHOBHBIX METO/JOB OLEHKM CBOHCTB W  KadecTBa  ChIphA,
1ory(haOpuKaTOB U MaKapOHHBIX M3ICIIHM.

10. TexHoJI0rMsI KOHAUTEPCKOT0 MPOU3BOACTBA

10.1.Texnu4yeckuii mporpecc Npou3BOACTBA KOHAUTEPCKUX U3aeauil. PannonansHoe
NUTAHUE U HAIPaBJICHUE B U3MEHEHUH aCCOPTUMEHTA KOHAUTEPCKUX MTPOAYKTOB.

10.2. TexHonornyeckass 4YacTb MaTeMaTH4eCKOil  MoJelH NPOU3BOACTBA
3aBePHYTHIX M OTKPBITHIX KOHAUTEPCKUX U3/1eHIi.

10.3. PacTBopuMoOCTh caxapo3bl B YHCTOH BO/ie M PACTBOPHUTEJSIX, COAEPHKALIUX
ApPyrue caxapa, IEeKCTPHHBbI, CIHPT, a TaKxke APyrHe KOMIOHEHTbI KOHAHUTEPCKOIo
NPOU3BOACTBA.

Bbluuciienne XUMHUYECKOro coctaBa cHporoB. CrocoObl BBIYMCIEHUN U OINpe/eneHuit
JIOJIU PEYLUPYIOLIUX BEIIECTB U UX POJIM B IPOU3BOJCTBE U3EIUM.

XUMUYECKUE M3MEHEHUs, IIPOUCXOJAIINE B CUpONaxX NPU HUX HArpeBaHWUHU, TOMJICHHH,
yBapUBaHUM U JAPYTUX TEPMHUECKHUX IMpoleccax. BnusHue karnoHoB m pH Ha pasnoxkenue
Caxapos.

OU3NKO-XMMUYECKUE  OCHOBBI  INPOM3BOJACTBA MacC C  aMOpPQHBIM  caxapoM.
MarepuanbHblil 0anaHC ¢ yYETOM OTHOCUTEIHHOTO BBIXO/IA.

10.4. ®u3nKo-XxMMHYECKHE OCHOBBI MPOU3BOACTBA MOMAHBIX H KPUCTALIMYECKHX
HPHCHBIX M KCHJIHTOBO-COPOMTHBIX Macc. MareMaTudeckoe ONMCaHWE TEXHOJOTMYECKOU
YacTH MPOU3BOJICTBA.

I'padux momanooOpazoBaHMs, oIpeneneHuss Kod(p(UIMEeHTa MEepPEChILEHUs caxapos3bl,
BBIUMCJIEHHE JO0JIM TBEPAONW W KUAKOW (a3, onpeneseHHe TEXHOJOTHYECKUX I1apaMeTpOB,
00pa3oBaHue LIEHTPOB KPUCTAJUIU3ALINY.

Kunernka kpucraumsanuu caxapo3bl M BsI3KOCTH cpenbl. COOTHOIIEHHE CKOpOCTel
OXJIAXKJIEHUS M CKOPOCTH KPHUCTAUIM3allMM HA KAa4eCTBO MOMAJHBIX HPUCHBIX M KCHIUTOBO-
COpOUTHBIX Macc.

OU3NKO-XMMUYECKHE OCHOBBI IMPOM3BOJCTBA MAacC, CHOCOOHBIX M HECIOCOOHBIX K
CTyIHEOOpa30BaHHIO (MapMeNaaHbIX, XKeJIEeHHBIX, (PYKTOBBIX MacC U (PPYKTOBO-ATOJHBIX
HAuYMHOK). MaremaTuyeckoe OMMcaHue TEXHOJIOTMYECKON YacTH MPOU3BOICTBA.

CymHocTh mporecca CTyaHEoOpa3oBaHMs M YHpPaBIEHUS UM IpPU TIOMOIIU CoJiei
MOIU(PHUKATOPOB U JIOJIH JKEJIUPYIOIIETO BEIIeCTBa.



@OU3NKO-XMMUYECKHE OCHOBBI TPOM3BOJACTBA MacC IEHOOOpa3HOW  CTPYKTYPHI.
MareMaTnyeckoe ONMMCaHWE TEXHOJIOTMYECKOW YacTu mpou3BoacTBa. [lokasaTenn kauyecTBa
NeHOO0O0pa3HOi Macchl (IUIOTHOCTh, AUCHEPCHOCTh BO3IYHIHON (pas3bl, YCTOMUMBOCTH JaBICHUS
BO3/lyXa B ITY3bIPbKE).

10.5. ToBapuble 000bI. boOBI-Kakao U omnpezesneHre UX KayecTBa (MHIEKC KayecTBa,
onpenenenue mo I['OCTy). Ompenenenue TexXHOJOTHYECKOH A(OPEKTUBHOCTH (BBIXOJIOB U
YHCTOTHI (hpaKIUii IPU CEMApUPOBAHUH TTOCIIE APOOITICHHUS sIpa B KPYIIKY).

OU3NKO-XUMUYECKUE OCHOBBI MEPBUYHON IMepepadOTKH Kakao-0000B U sEp OpPEXOB.
MaremaTnyeckoe OIMCaHUE TEXHOJIOTMYECKOM YacTH IIPOU3BOACTBA IIPOLYKTOB WM TEPTOU
OpexoBOl Macchl. MaTeMaTnyeckoe ONHMCaHUE MOJYYEHHs] KakKao-Macjia M KaKao-IOpOILKa.
CymHocThs nonuMophu3Ma Kakao-Macia.

@U3MKO-XMMHUYECKHE OCHOBBI IMPOM3BOJCTBA IIOKOJAJHBIX M OPEXOBBIX Macc.
MaremaTnueckoe ONHCaHue TEXHOJIOIMUYECKON 4acTy IMPOM3BOJICTBA IIOKOIAIHBIX U OPEXOBBIX
Macc.

Omnpenenenre K03((UIMEHTOB CIAIKOCTH, UCTIOIB30BAHUE KaKA0-TIPOIYKTOB. MeToabl
paloHaIbHOIO UCIOJB30BaHUS KaKao-0000B.

I'paduueckuii  MeTOx  COCTAaBIEHHS] pEUENTyp C 3aJaHHBIM KO3 PHUIHEHTOM
UCIIONIb30BaHUsl Kakao-0000B M >KMPHOCTH Macc. MeToAbl OMNpeNesieHUs AUCIEPCHOCTH U
IPaHyJIOMETPUYECKOr0 COCTaBa U CEIMMEHTAlUU, MOKPOE IIPOCEMBAHNE HA CBEPXTOHKUX CUTaX,
MaTemMaTtuieckas 00paboTka pe3yabTaToB.

[lloxomamaeie Maccel ¢ WHAUGGEPCHTHBIMH  TOOABICHUSAMH W JIOOABJICHUSMU,
oOpa3yromue XKHPOBbIE CMECH C Kakao-MacioM. ['paduueckoe NOCTPOECHHE BO3MOXKHBIX
peuentyp. ®OU3MKO-XMMUYECKHE HW3MEHEHHS IpU KOHIIMPOBAHMHU MIOKOJAJHBIX Macc.
[lepuonnueckoe U HENMPEPbHIBHOE KOHIIMPOBAHUE.

OU3NKO-XUMUYECKHE OCHOBBI 00pa30BaHUs TECTA C XUMUYECKUMU PA3PHIXIUTEIIMU.

10.6. Pouib 0T/1€IbHBIX KOMIIOHEHTOB M T€XHOJOTHYEeCKHUX NPUEMOB LIS OJTYYCHUS
TecTa C ’KeJ1aeMbIMH Pe0JIOTHYECKUMHU CBOCTBAMM.

Peonornueckue xapakTepUCTHUKU KOHIUTEPCKUX MACC, UX NMPUMEHEHHUE B 3aBUCUMOCTH
OT TemnepaTypbl. MeTo/bl onpeaeneHusl peoJIOTHYECKUX XapaKTEPUCTUK. YUYET PEOTOrHUecKUX
XapaKTEpUCTHK MPH BHIOOPE METOI0B (POPMHUPOBAHUS U3 KOHJUTEPCKUX Macc U3EIuil.

[IpenBapuTenbHas MOAroTOBKa Macc K (POPMHUPOBAHMIO (MEXaHUUECKAsl, TEPMUYECKas).

Mertoabl popMHUPOBaHUS M3AETHHA (IITaMIOBKOM, MPOKATKOM, pa3Ma3Ko, 3KCTpy3uel u
T.J.) U 3aKpeIUICHHE TOJy4YeHHOH (OPMBI OXJIAKIECHUEM, CTYIHEOOpa3oBaHUEM, CYIIKOM,
BBINIEYHOW U JPYTrUMU IIPUEMAMU.

10.7. TeopeTuyeckne 0CHOBbI BbINIEYKH U3/1EJIHIA.

[ToHATHs KayecTBa KOHIUTEPCKOIO TeCcTa, OOBEKTUBHOE YMCJIOBOE BBIpAXKEHUE
OTJIEbHBIX MTOKa3aTeeil U METO 1 BBIYUCICHHS] KOMIJIEKCHOTO MOKa3aTelis KauyecTna.

Pacuets! yHu(UIIIPOBaHHBIX pabouyux peuentyp. Meronka 3aMeHbl OJJHOTO BU/1A ChIPbs
IpyrMM B YHUGUUUPOBAHHBIX M pabounx peuenrtypax. Omnpenenenue 3¢(QexTuBHOCTH
UCIIOJIb30BAaHHOTO CBIPbhsI [0 SKOHOMHUH U KO3 (PUIIMEHTY HCIIOIB30BaHHUS.

MeTtoap! onpeneneHus IpeaesIbHOIO HaNpsDKEHUs CIIBUTA, BA3KOCTU (3¢ (EKTUBHOM, MO
Kaccony, nuddepennnanbHoil), TeKydecTH KOHAUTEPCKUX Macc.

11. TexHo/10THsl KOHIEHTPATOB U NMUIEKOHIIEHTPATOB

TexHonornyeckre OCOOEHHOCTH CBIPbSI KOHCEPBHOTO IPOMU3BOJCTBA. XHUMHUYECKHUE
OCOOEHHOCTH ChIpbs. buosornueckue OCOOEHHOCTH ChIpbsi. XpaHEHUE IJI0JJ0OBOIIHON
OPOAYKIMM U CPOKH peanu3anuu. MeponpusaTus 1o yBeIHueHHIo (GakToB XpaHeHus. buos.
AHabuno3. [IpumeHeHHE yMEpEHHOro XO0JIoa — XOJIOAHOE XpaHeHHe. XpaHEeHHe B
3aMOpOXXEHHOM BHUJE. . XpaHEHHE B PEryJUPYEMOM OTHOLIEHMHM. MapuHOBaHHE, CIMPTOBOE
OpoxeHue, KBallleHHe U CUpTOBOe OposkeHue. Admo3. TeruoBas crepunuzarnus. [Ipumenenue
CBY. [Ilpumenenuss antHcenTtukoB. Ilpumenenune anTHOMOTHKOB. (OOecruiokuBaomiee
dbunsTpoBanue. YinbrpaduonaetoBoe odnyueHue. Monmsupyromee nznydeHue. O30HUpPOBaHUE.



[IpenBaputensHas 00paboTka chIpbsi. Moiika. MHCHEKIUs COPTUPOBKAa M KalHOpOBKA.
Ounctka w wu3MenpueHue. [lpeaBapurenbHas TeruioBas o0OpaboTka. bmanmmposanue.
Oo6>xapuBanue. Tapa g koHcepBaHTOB. dacoBka u repmerusanus. Crepuinsanys MULIEBBIX
MIPOJTYKTOB.

11.1. CoBpeMeHHOe COCTOSIHHE M  IEPCHEKTHBBI  Pa3BUTHA  OTPACJIH
KOHCEePBHUPOBAHMS IJIOI0B, OBOIIIEi, MsICA M PbIObI.

11.2. TexHos0rus NPOU3BOJACTBA KBallleHHbIX OBowIel. CylIHOCTh OMOXMMHUYECKOTO
METO/a KOHCepBUpOBaHUs oOBouleil. OCHOBHBIE CTaAUM IPOU3BOACTBA U TEXHOJIOTMYECKUE
npu€Mbl, yCKOpsmIIue Ipouecc. TpeOoBaHHsS K KauecTBY TIOTOBOM mnpoaykuuu. IIpuuunsl
neheKToB.

11.3. TexHoJiorusi MPOU3BOJCTBA COJIEHBIX OBOLIEIA.

Mouenue mIoA0B U SArof.

11.4. Ilpou3sBoACTBO HATYPAaJbHBIX OBOIIHBIX KOHCEPBAHTOB W MAapPHHA/J0B.
XapakTepucTUKa COBPEMEHHBIX IOTOYHBIX JIMHUWA MPOM3BOJCTBA OBOILHBIX HATypPaJbHBIX
KOHCEPBOB U MapHUHA/IO0B.

11.5. IIpou3BOACTBO 3aKyCOYHBIX KOHCEPBOB. TEXHOJIOrMYECKUE CXEMBI ITIPOU3BOICTBA
Pa3IUYHBIX BHUJIOB OBOIIHBIX 3aKyCOYHBIX KOHCEPBOB. BbIOOp pexXMMOB TEmIOBOM 00pabOTKU
CBIpPbS.

11.6. TexHoJiorusi 00eieHHBIX M 3alIPABOYHBIX KOHCEPBOB. TEXHOIOIMYECKHUE CXEMBbI
npousBojcTBa [ u Il obenennpix 6m0a. Beibop pexxumoB crepunusanuu. [lonydabpukarsr ams
OOLIECTBEHHOI'O TUTaHMUSL.

11.7. TexHojiorusi OBOIIHBIX COKOB (HA TIpUMepe TOMATHOI0, MOPKOBHOIO
CBEKOJIbHOIO0). IIpou3BOACTBO KOHIIEHTPUPOBAHHOIO TOMATHOro Ccoka. KoMriuiekcHas
TEXHOJIOTHS TIPU MPOU3BOJCTBE OBOIIHBIX COKOB.

11.8. I1pou3BoACTBO KOHIEHTPHPOBAHHBIX TOMATONPOAYKTOB. TpeOoBaHUs K ChIPbIO.
[TpenBaputensHas o0paboTka chipbsi. CriocoObl KOHIICHTPUPOBAHA TOMATHOW MYJIBIIBI.

11.9. Crnoco0bl KOHCepBMPOBAHHMS KOHIEHTPHUPOBAHHBIX TOMATONPOAYKTOB.
AcenTruueckoe KOHCEPBUPOBAHUE U XPAHEHUE TOMATOIPOYKTOB.

11.10. ITpon3B0OACTBO KOMIIOTOB M IJIOI0BO-SITOIHBIX MAPHHA/I0B.

[IpenoTBpaiieHue M3MEHEHUM OpPraHOJENTHUYECKMX IIOKa3aTesIeld ChIpb IIPU  €ro
o0paboTke. BbiOop pe:kuMOB CTEpUIIM3AMN U XPaHEHUH MPOAYKTA.

11.11. TexHoJjiorusi IJIOAOBBIX U STOAHBIX COKOB. TpeOoBaHUS K CBHIPHIO.
[IpenBaputenbHas o00pabOTKa ChIpbsS C II€JIbI0 yBeIMUYEHHUS cokooTnauu. [IpousBoacTBo
IPOAYKTOBBIX COKOB C MAKOTBIO.

11.12. OcoGeHHOCTM NPOM3BOJACTBA MNPO3PAaYHBIX (PYKTOBBIX COKOB. MeTobl
ocBeTiieHus1. CriocoObl KOHCEPBUPOBAHUS COKOB. TE€XHOIOTWs KOHLUEHTPUPOBAHUS (PYKTOBBIX
COKOB.

11.13. KoncepBupoBaHue IJI0J0BO-AT0JHOI0 CbIPbSl XMMHYECKHMH CPEACTBAMH.

TpeboBaHust K XUMHYECKUM KOHCEpBAHTOM. CriocoObl KOHCEPBUPOBAHUSI XUMUYECKUMU
CpEICTBaMH.

11.14. TexHo/10rusi KOHCEPBOB U3 IJIOJAOB U AT0J ¢ BHICOKHM COJepP:KaHUEM caxapa.
TexHoJIOrMYeCKHe CXeMbl IIPOU3BOJICTBA XKeJe, JKEMOB, KOH(UTIOPOB. TeopeTnyeckne OCHOBBI
1 (aKkTOpBbI, BIUSIONIME HA MTPOLIECC CTYAHEOOPAa30BAHHUS.

11.15. Cnoco0bl Bapku BapeHbsi, HX BJIMSHHE HA Ka4eCTBO rOTOBOr0 INPOAYKTA.
Juddy3noHHO-0CMOTHYECKHE MTPOLIECCHI ITPH BapKe IJI0JI0B U AT0JI C CaXapoM.

11.16. ITpon3BoACTBO MACHBIX KOHCEPBOB. ACCOPTUMEHT BBIITYCKa€MOM MPOAYKILIUH.

XHWMHMUYECKUN COCTAaB M OPraHOJIENITHYECKUE IMOKA3ATENN MACA, XapaKTepUCTHUKA TKaHEN
Mmsca.

11.17. TpeboBanuss K MsCy IJs NPOM3BOACTBA KOHCepPBOB, MHKpodJiopa wu
MHKpOOHaIbHAS MOPYa MscCa.

11.18. OcHoBHble mpouecchl MNPOU3BOACTBA MSACHBIX KOHCEPBOB (CIIOCOOBI
pasMOpaKUBaHMsI, OCMOTp, 3aUMCTKa, pa3zeiika, oOBajKa, JKWIOBaHHE, pe3Ka, M3MeIbueHHe,



dacoBka, yKymopka, crepuiuszanus). V3mMeHeHne B Msice mpu crepuiauzanuu. [Ipous3BoacTBo
COOCTBEHHO MSICHBIX KOHCEPBOB.

TexHoI0rH MACOPACTUTENILHBIX KOHCEPBOB, KOHCEPBOB U3 CYOIIPOAYKTOB U KPOBH.

KoHcepBsl u3 Msica nTHIl U KpoIUKOB. OcOOEHHOCTH NMPOU3BOACTBA.

11.19. TexHos10rusi ppIOHBIX KOHCEPBOB. XapaKTEPUCTUKA CHIPbs, XPAaHEHUE PHIOBI 110
nepepabotku. OCHOBHBIE Ipoliecchl NMpou3BojacTBa. HecrepunnzoBaHHble pbIOHBIE KOHCEPBbI
(mpecepBbl). OcoOeHHOCTM TPOW3BOACTBA M  XpaHEHUs. TEXHONOTHWsSI TPOU3BOJCTBA
PBIOOOBOIIHBIX KOHCEPBOB, PhIOHBIX KOTJIET, AIITETOB, (haplIeH.

[Tpon3BOACTBO KOHCEPBOB M3 BOJAHBIX HNPOMBICIOBBIX. KoHCepBbl 13 Kpabos,
0COOEHHOCTH MPOU3BOICTBA.

11.20. TexHoJiorusi KOHCEPBOB /I e€TCKOro mutaHusi. TpeOoBaHMsS K CHIPBIO H
norydadpukaram.

OcoOeHHOCTH TPOBENEHUS] TPOLECCOB NPU TMPOHU3BOJCTBE T'OMOTCHH3UPOBAHHBIX,
KPYIHOU3MEIbUEHHBIX U MHOTOKOMIIOHEHTHBIX KOHCEpBOB. MeponpusiTuss MO COXpPaHEHHUIO
NUINEBOW IIEHHOCTU CBHIPhs MpH ero o0padorke. [Ipon3BoACTBO KOHCEPBOB ISl JUETUYECKOTO
NUTAaHUSA. ACCOPTUMEHT M Ha3HAaYeHUE KOHCEPBOB AJIs aAueTHueckoro nutaHusa. CocraBieHue
peuenTyp B 3aBUCMMOCTHU OT XapakTepa 3a00J1eBaHUs YeIOBeKa.

11.21. KoMmiekcHoe HCNO0Jb30BAHUE O0TX00B B NIPOM3BO/ACTBE KOHCEPBUPOBAHHBIX
npoaykroB. IlepepaboTka OTXOIOB OBOIMIEH, IUIOJOB CEMEYKOBBIX M KOCTOYKOBBIX KYJIBTYP.
Hcnonb3oBaHue  OTXOMOB  MSCOKOHCEPBHOIO  mpou3BojacTBa. IlepepaboTka  0TX0/10B
PBIOOKOHCEPBHOTO MPOoN3BOACTBA. [IpOonM3BOACTBO PHIOHON MYKH.

12. TexHoJ10rUsl NMIEBbIX KOHIEHTPATOB

12.1. PoJpb 1 3a1a4a NUIIEKOHIIEHTPATHOM OTPAC/IN B MIUTAHUM HACEJIEHUSI.

Knaccugukanys numeBblx KOHIEHTPATOB U UX OTIMYUTEIbHbIE OCOOCHHOCTH.

12.2. IIpou3BoaACTBO MUIEBBIX KOHIIEHTPATOB.

OU3NKO-XUMUYECKHE U OMOXUMHUYECKUE TIOKA3aTeIH KPYIl U 36pHOO0OOBBIX, BIMSHUE UX
Ha Ka4yeCTBO MUIIEBBIX KOHIEHTPATOB. I'puOBI CcylIeHbIe, TOMATONPOYKThl, BAHOIPal CyILIEHBIN
U Ap. ceipbe. [1oAT0TOBKA CHIPBS K UCIIOIB30BAHUIO B IIPOU3BOJICTBE.

12.3. TexHosorusi NPOM3BOACTBA NHINECBbIX KOHLIEHTPAaTOB O0eICHHBIX OJII01.
[Tpon3BOACTBO BapeHO-CYLIEHBIX Kpyn U 3epHO0000BBIX. IIpom3BoAacTBO Kpym OBICTpOrO
HNPUTOTOBIICHUS U HE TpeOyIomMX Bapku. [Ipon3BoACTBO CylIeHOro msca.

[IpousBoncTBO Myku u3 0000BBIX KynbTyp. IIpon3BoJICTBO O€IKOBBIX NMPOAYKTOB W3
pPacTUTEIBHOTO ChIPbsl. bBENKOBBIE THMIPOIM3aThl M30JATBI METOABI HUX IPOM3BOJACTBA U
HazHaueHwus. [IpousBoacTBO numeBbix KoHIEHTpaToB | u I1 o0enenHbIx 00/,

12.4. TIpou3BoACTBO NHUIIEBBIX KOHLUEHTPATOB ciaagkux Ouaroa. Krnaccuduxarms
KOHIIEHTPATOB ciajakux Omroa. TexHomornyeckas cxema MpoOU3BOJICTBA KUCEIEH U MyCCOB U Jp.
KOHIIEHTPATOB, UX XapaKTEPUCTUKA U MUILEBasl IEHHOCTb.

12.5. IIpou3BoaAcTBO NUIIEBBIX KOHUEHTPATOB M01y(adpuKaTOB MYYHBIX M3/1eJIHIA.

12.6. TexHoJiOrusi MPOM3BOACTBA CYXHX 3aBTPAaKOB. [IpoM3BOACTBO KyKypy3HBIX U
NIIEHUYHBIX XJIONbeB. [Ipon3BOACTBO B30pBaHHBIX 3epeH. IIpoM3BOACTBO KYKypy3HBIX U
PHCOBBIX NAJIOYEK.

12.7. TexHosorusa mnpou3BoACTBA Ko()e H HANUTKOB, 3aMeHSIIOIIUX Kode.
[TpousBocTBO KapeHoro kode. OU3NKO-XUMUUECKask XapaKTePUCTUKA 3€JIEHOr0 Kode.

TexHonoruyeckas cxema MpoU3BOJCTBA KOode xapeHoro HaTypanbHoro. [IpousBoactso
pactBopuMoro koge. [Ipon3BoacTBO HAMTKOB, 3aMEHSAIOLINX KOde.

12.8. Chipbe 11 NPOM3BOACTBA NMPOAYKTOB NMuTaHus U3 kaprogdens. CocTtosiHue u
NEepCHEeKTUBBl pa3BUTHS  KapTodeneBojacTBa. TpeOoBaHMsA, TpenbsABIsIeMble K KayeCTBY
KapTodesns mpu ero nepepadboTKe Ha MUILEBHIE MPOTYKTHI.

CriocoObl M OCOOEHHOCTH XpaHEHHUs CBEXero kaprodens, MpeJHa3sHAYEeHHOTO JUIs
nepepaboTKH.



12.9. Texnogorusi mnpousBojaAcTBa KaprogesenpoaykroB. IlepsuuHas o0paboTka
kaprtodens . IIpou3BoaAcCTBO OOXKapeHHBIX NPOAYKTOB TMHUTaHHUS W3 Kaprodens. Pexumbl
XpaHeHHs TOTOBOM mpoaykuuu. [Ipom3BOACTBO 3aMOPOXKEHHBIX  KapTO(DEIernpoayKTOB.
ACCOPTUMEHT U OTIMYUTEIbHBIE OCOOCHHOCTH CYLIEHbIX IPOAYKTOB U3 KapTOQels.

TexHonornyeckast cxema MOJXY4EeHHUS KapTOQEIbHOTO MIOpe B BHUIE XJIOMBEB, KPYIKH,
rpaHyl.

CriocoObl  mody4eHus: KapTO(eNbHBIX KpPEKEepoB, HUX OOmIas XapaKkTepUCTHKA U
OTJIMYUTENbHbIE OCOOCHHOCTH.

12.10. HoBble BHABI IPOAYKTOB MUTAHUS U3 KapTO(des.

ACCOPTUMEHT, XapaKTepUCTHKa M OTIMYUTENbHbIE OCOOCHHOCTH KOHIIEHTPATOB U3
kaproderns. [IpuHIMIIHATBHBIE TEXHOIOIMYECKHE CXEMBI IMPOM3BOJCTBA KOHIICHTPATOB (CYXHX
cMecell) Ha OCHOBE CyXOro KapTo(enbHOro mrope. TexHOnorus OTIEeNbHBIX BUIOB
KOHCEPBUPOBAHHBIX MPOIYKTOB U3 KapTOQers.

KoHnTpons kauecTBa CbIpbs TOTOBOM HPOAYKIMM U TEXHOJIOTMYECKOro Ipolecca.
CranmapTusanus ¥ cepTu(UKanus KOHCEPBHOTO U MUIIEKOHIIEHTPATHBIX TPOU3BO/ICTB.

13. ®yHKUMOHAJbHBIE NPOAYKTHI IUTAHUS

13.1. O0mme npeacraB/ieHUs 0 COCTaBe W MeXaHH3Me JelCTBHS NPOOHOTHKOB H
NPOAYKTOB (PYHKIMOHAIBHOIO MUTAHMA.

Konnenmusi rocyJjapcTBEHHONH MOJUTHKH B 00JAacCTH 3I0pPOBOTO IMUTAHUS HACEICHUS
Poccuiickoii denepanuu Ha nepuoa no 2005 roga. Mcropust BO3SHMKHOBEHUS U 3BOJIOLMA
npeACTaBICHUN 0 QYHKIIMOHATBHOM nuTaHuu. OnpeaeneHne MOHATHH OUOIOTUYECKN aKTUBHBIC
NUILEBble JO0AaBKM, HYTPULEBTHKH, MPOOMOTHKH, MPOAYKTHl (DYHKIMOHAIBHOTO IUTaHHUS.
CxoacTBO M paznuuue Mexay HuMu. KirtoueBbie GyHKIIMU OpraHu3Ma, MO3UTHBHOE BO3ICHCTBHE
Ha KOTOpPbIE MTO3BOJISIET OTHOCUTh NMPOIYKThI MUTAHUS B KaTEropuio (yHKIHOHAIBHOE IMUTaHUE.
Paznmuuns Mexay nueTndeckuM W (DYHKIMOHAIBHBIM NMUTaHWEM. llepedeHb OCHOBHBIX TPYIIII
HaCeJIeHUs, HYKIAIOIIMUXCs B (PYyHKIIMOHAIBHOM TUTAHUU.

13.2 OcHoBHBbIe KaTeropuu GyHKUHOHATHLHOTO MUTAHUS.

Knaccugukanus u kpaTkas XapaKTepUCTUKAa OCHOBHBIX KaTeropuil (yHKIHOHAJIbHOI'O
nuTaHus. bupunodakrepun, MOJIOYHOKUCIIBIE OaKTEPUU B IPYTUE MUKPOOPTaHU3MBI KaK OCHOBA
OMOJIOTHYECKH AaKTHBHBIX MHIIEBBIX J100ABOK M MPOAYKTOB (YHKIHMOHAJIBHOIO MMUTAHHUS.
Kpartkast Guosormueckasi XxapakTepuCTHKa MPOOHOTHIECKUX MHUKpPOOpraHu3MoB. TpeboBanus, K
MHUKPOOpPIraHu3MaM, HCIOJIb3YyeMbIM B Ka4eCTBE OCHOBBI MPOOHMOTUKOB U CTAPTEPHBIX KYIBTYP
JUIS TIPOJYKTOB (YHKIIMOHAIBHOTO MUTaHUA. MOHO- M KOMIUIEKCHBIE, MPOOHOTHKH, TOMO- H
ayTOOMOTUKH, CHHOMOTUKHU. KuciiomMonounble NpoayKThl (PYHKIIMOHATBHOIO MUTAHHUS HA OCHOBE
MOJIOKA | IPYTOTO CHIPBsi. MeXaHU3MbI TO3UTUBHOIO BIHMSIHUS MPOOHMOTHKOB M KHCIOMOJIOYHBIX
IPOAYKTOB (DYHKIIMOHAJILHOTO MUTAHUS HA OpPraHu3M 4enoBeka. «MaeanbHblii» KMCIOMOIOYHBIN
OPOAYKT (YHKIMOHAIBFHOTO THUTaHWsA. [IpuMepsl mpemapaTtoB, OHMONOTHYECKH aKTHBHBIX
IUILEBBIX J00aBOK W TMPOAYKTOB JETCKOTO M (YHKLIMOHAJIBHOTO IHTAaHUS HAa OCHOBE
IPOOUOTHYECKIX MHUKPOOPTaHH3MOB.

[TuieBble BOJOKHA Kak KaTeropus (yHKUHMOHAJIbHOIO NUTaHUsA. PacTBopuMble U
HEpaCTBOPHMBIE THINEBbIE BOJOKHA. [IeKTHHBI, OeTa-TJIIOKAHBI, albTMHATHI, TJIIIOKOMaHAHBI U
Jpyrue nuiieBsle BojokHa. [IpsMble u onocpeaoBaHHbIE MEXaHU3MbI TO3UTUBHOTO BO3IEHCTBUSA
MUIIEBHIX BOJIOKOH Ha OpraHu3M desioBeka [IpuMeps! mpoayKTOB JeTCKOTO U (YHKIIMOHATIHLHOTO
NUTAHUS C MMUIIEBBIMA BOJIOKHAMH.

Osnurocaxapu/Isl ¥ caxapoCUPTHI KaK KaTeropusi QyHKIIMOHATFHOTO TUTaHus. [lepeueHp
U KpaTKas XapaKTepUCTHKa OCHOBHBIX OJMIOCAXapHIOB M CaXapOCHUPTOB, HCIIOJIB3YeMbIX B
KadecTBe (YHKIIMOHAIBHBIX MHTPEJAWEHTOB IMUINEBHIX MPOAYKTOB W OHOJOTWYECKH aKTHBHBIX
N00aBOK CIEUUAIBHOTO Ha3HaueHHs. MexaHu3Mbl MO3UTUBHOTO 3(ddekra omurocaxapujoB H
CaxapoClHpTOB Ha OpPraHW3M 4YeJOBeKa. [IpuMepsl MPOAYKTOB (HYHKIIMOHAIBLHOTO IHTAHHS,
coJIepKalX HellepeBapuBaEMbIe OJIMTOCAXaPH/IBL.

[IpoTenHbl, TENTHAB, AMWHOKHCIOTHI W HYKJICHHOBBIE KHCIOTBI KaK KaTeropus
(YHKLIMOHAJIBHOTO MUTAaHUS. [ TaBHBIE CBIPhEBBbIE UCTOUHUKU OENTKOB, MENTHI0B U AMUHOKHCIIOT



Ui (YHKUIMOHAIBHOTO MUTAHUA. TEXHOJIIOTHYECKUE MPHUEMbI MOMydeHUs OENKOB, MENTHAOB U
aMHHOKHUCIIOT M3 pa3iMyHOro chipbs. KpaTkas xapakrepucTtuka (GU3NOJOTMYECKOM aKTHBHOCTH
Pa3IMYHBIX IPEACTaBUTENCH TaHHOH KaTeropuy (yHKIIMOHAIBFHOTO TUTAHUS.

W3onpeHouapl, CIUpTbl U BUTAMMHBI KakK KaTeropus (yHKIMOHAJIBHOTO IUTAaHHUS.
Kpartkast xapakrepucTika u (pU3HOIOTHYecKass aKTUBHOCTh OTIENBHBIX INPEICTaBUTEICH ITHX
rpynn (QyHKIMOHAIBHBIX MHIpeaueHTOB OCHOBHBbIE MCTOYHUKU IMOCTYIJIEHHUS W30IPEHOUIOB,
CIHMPTOB M BUTAMHHOB B OPraHH3M 4ejoBeka Bo3moxkuble moOouyHbIe 3((HEKTh N30BITOYHOTO
HOCTYIUIEHUS] B OPraHU3M YeJIOBEKa BUTAMUHOB, OJIMIOCAXapUA0B U KIETUATKH.

Munepaibl ¥ OpraHMYECKHE KHUCIOTHl KaK KaTeropus (DYHKIIMOHAJIBHOTO MHTAHUS
buonoctynHocTs MUHEpanoB U (GakTOPbI, BIUAOLINE HA OMOYCBOSIEMOCTh aTOMOBUTOB. Kpartkas
XapaKTEepUCTHKa U (DU3MOJIOTHYECKAsh aKTUBHOCTb OTAEIBHBIX MPEACTaBUTENCH 3TOM TPYIIIbI
(GYHKLIMOHAIBHBIX MHIPEAUEHTOB Bo3MOXkHbIE TOOOYHbIE Y3PPEKTH N30BITOUHOIO MOCTYIIEHUS
B OpraHM3M 4Y€JIOBEKa AaTOMOBUTOB.

[TonuHeHachIEHHbIE KUPHBIE KUCIOTHI U APYrHe aHT

MOKCHJIAaHTHI KaK KaTeropusi GyHKIMOHATBHOTO MUTaHUsI OCHOBHBIE HCTOYHUKH OMera-3,
oMera-6 um omera-9 KHUpPHBIX KHCIOT JAJs ueloBeKa MexaHM3Mbl IO3UTHBHOIO 3(ddekra
HEHACBILIEHHBIX XUPHBIX KUCJIOT Ha 4yenoBeka. [Ipuemsl, ucrosib3yeMble i CTaOWUIM3aLUU
(GpyKTOB U OBOILEH JUIsl TPEeIOTBPAILEHHUS] CAMOOKHUCIIEHUS.

['muKo3MabI M XOJMHMHBI KaK KaTeropuu (pyHKIHOHAIBHOTO nTUTaHus [lepeyeHp U KpaTkas
XapakTepUCTHKA OCHOBHBIX TIpYIN TIJIMKO3UJOB M XOJMHOB, HCIOJb3yeMbIX B KadyecTBe
(YHKIMOHATIBHBIX MHIPEAMEHTOB MHIIEBBIX MPOJYKTOB M OHMOJOTMYECKH aKTHBHBIX J100aBOK
CHeLHaTbHOTO Ha3HaueHHs. MeXaHU3Mbl MO3UTHUBHBIX A(PQPEKTOB pa3IUYHbIX INIMKO3UAOB U
dochomunuIoB Ha OPraHU3M YEIOBEKA.

KomOuHupoBaHHble OHOJOrMYECKH AaKTHBHbIE MHUIIEBbIE J100aBKH, NPOOMOTUKU U
OpOAYKTHl  (pyHKIMOHANBbHOTO THMTaHUs. CHHEprugHble B3aMMOOTHOIICHHS BUTAMUHOB,
MHUHEpAJIOB U APYTUX (PYHKIMOHAIBHBIX HHIPEIUEHTOB.

13.3. TexHonornueckune u CAHNTAPHO-TUTHEHHYECKHUe TpeOOBaHus,
npeaAbsBJsieMble K ChIPbI0, ANNAPATYPHOMY, J1A00PATOPHOMY O(OPMJICHHIO U NEPCOHATY
NPH NPOU3BOACTBE NPOOMOTHKOB M MPOAYKTOB (PDYHKIMOHAJILHOIO NUTAHHUS.

IlepeueHb OCHOBHBIX TpeOOBAaHUM, TNPEABABISIEMbIX K CBIPbIO M IPOU3BOJCTBY
OMOJIOTUYECKH AaKTUBHBIX IMHIIEBBIX J00AaBOK, JETCKOr0 M (YHKIMOHAJIBHOTO THTaHUS.
CoBpeMeHHbIE TpUEMBl MOJTOTOBKM ChIpbE€BOM 0a3bl s MPOM3BOJACTBA JETCKOTO U
(GyHKIIMOHAIBHOTO NMUTaHUs. Vcronb3oBaHHE HOBBIX MEPCHEKTUBHBIX CHIPHEBBIX MCTOYHUKOB,
coJiepKalX pazHooOpa3Hble (QYHKIMOHAIbHBIE MHTPEIUEHTHI; TEXHOJIOTHS MOIYUYEHHsS] CYXHX
OKCTPAKTOB, B TOM 4YHUCJIE€ KPHUOICHHBIX IOPOILIKOB, TEXHOJOTUS  YIJIEKUCIOTHOTO
HKCTPArupoBaHUsl, TPAHCTEHHbIE PACTEHUS U )KUBOTHBIE U ApYyrue. ACenTu4ecKoe MPOU3BOJICTBO
U €ero OCHOBHBIE XapaKTEPUCTUKU. TEXHOJOTMYECKHUE MPHUEMBI, MCIOIb3yeMble s
OPEJOTBPALICHNUS WM CHIKEHHMS TIOTepHd BUTAMMHOB, HEHACBILIICHHBIX JKUPHBIX KHUCIIOT,
NENTH0B, AMHHOKHUCIOT, MHHEPAJIbHBIX BEIIECTB M APYrUX (YHKIHOHAIBHBIX MUIIEBBIX
UHTpeueHTOoB. [IpUHIMNIBI U COBpEMEHHbIE NPUEMBbl KOHTpOJIS IOKa3aTeneil 0e30MmacHOCTH
KayecTBa ChIpbd M TOTOBOM mpoxykuuu. Kparkas XapakTepUCTUKa OCHOBHOTO U
BCIIOMOTATeNIbHOIO  000pYy/OBaHMSA, HCIOJb3YyeMOI0 MpPHU  IPOU3BOACTBE OMOJIOIMYECKH
AKTHUBHBIX MUIIEBBIX J100aBOK, AETCKOro W (yHKIMOHaiIbHOro nutaHus. [lepedyeHp m kpaTkas
XapaKTEepUCTHKA OCHOBHBIX IPOM3BOJACTBEHHBIX M BCIIOMOTATEIbHBIX LIEXOB MPENNpPHUITHH,
TpeOoBaHUS K IMEpCOHANTy, 3aHATOMY NPOM3BOJACTBOM U peajlu3alued JeTCKoro u
(YHKIMOHATIBHOTO MUTAHUSL.

13.4. AHaToMoO-(pU3HOJIOTHYECKHE  OCOOEHHOCTH, OHOXMMHYECKHE  OCHOBBI
NUIIEeBAPEHHUs], PeryJsiTOPHble MeXaHU3Mbl MOAJEP:KAHNUS TIOMeocTa3a 4YejJoOBeKa B
3aBHCHMMOCTH OT €ro I0JI0BOii, BO3PACTHON, HALIMOHAJIbHOH NPUHALIEKHOCTH, YCJIOBHM
NPOKMBAaHUSA U PadoThl, (PU3HOJIOIrMYECKOT0 COCTOSTHUSI MJIM XapakTepa Npeado/ie3HH U
00J1e3HH.



OOmue TPUHLHUIBI PETYISIIAA  POCTa, Pa3BUTHS U (PYHKIHOHUPOBAHUS KUBBIX
oprauu3MoB. KpaTkasg xapakTepucTHKa CTPYKTYpbl M (DYHKIMOHHUPOBAHUS TMEPBUYHBIX
(MMKpPORJIEMEHTHAsl, MHKPOIKOJIOIMYECKass CHUCTEMBbI) M CIIOKHBIX BTOPUYHBIX (MMMYHHas,
SHIOKPUHHAS M HEpPBHAs CHUCTEMbl) PEryJISTOPHBIX MEXaHHW3MOB MOJJEpKAHUS TOMeOocTasa
yenoBeka. Kareropum ML, HYXAAIOIIKUXCS B  HCIHOJB30BAHUM  CHELUAIBHBIX  BHJIOB
OMOJIOTUYECKH aKTUBHBIX MUIIEBBIX 100aBOK, MPOOMOTHKOB M MPOJAYKTOB (PYHKIIMOHAIHHOTO
HUTaHUS.

@DaKTOphl, ONPEACNSAIONME HEOOXOAUMOCTh pa3paboTKU W NPUMEHEHHUS IHILIEBbIX
MPOJYKTOB, YAOBIETBOPSIOMIUX CHEUPUICCKHE MOTPEOHOCTH OpraHu3Ma, OOYCIIOBICHHBIE
(bU3HONIOrMYECKUM COCTOSTHUEM, YCIIOBUSIMU IIPOKUBAHUS U MTPo(eccroHalbHON OpHeHTalneH.

13.5. TexHoJsioTMsI NMPOAYKTOB /E€TCKOr0 NHUTAHMSA HA OCHOBE PACTHTEJBHOIO W
JKMBOTHOIO ChIpbSi H O000rameHHsl CHEHNUAJTbHBIMM NHIIEBBIMH CyOCTAHLMSIMHU,
o0gasalomMi (PYHKIHOHAJIBHOW W NPe0MOTHYECKOHl AKTHBHOCTBHIO, aJallTHPOBAHHBIX
JJISl pa3JIM4YHBIX BO3PACTHBIX IPYIIL.

CoBpeMEHHOE COCTOSIHME 310pOBbsl JI€Te€ll M MOJPOCTKOB Ha mpumepe MOCKOBCKOIO
peruoHa. OcoOGeHHOCTH (PU3MOIOTMM M MHIIEBBIX MOTpeOHOCTEH JneTedl 1o roja,
HOBOPOJKJCHHBIX, HaXOMSIIMXCS HAa MCKYCCTBEHHOM BCKApMIIMBaHWM, AETEH JIOIIKOJIBHOTO U
HIKOJILHOTO Bo3pacTa. Hambonee pacrpocrpaHeHHble Ne(UIUTH B MHILIEBBIX CYOCTAHIIMSX,
OTMEYaeMbIe B JIETCKOM Bo3pacte. budumoreHnsie GpakTopsl u apyrue MUIIEBbIe HHTPEAUECHTHI
(GYHKIIMOHAIBHOTO HA3HAYEHHUS, HCIOJb3yeMble [UIsi OOOTramieHus MPOAYKTOB JETCKOTO
nutanus. [Ipumepsl MpoAyKTOB OETCKOTO MUTAHUS JUIsl PA3IMYHBIX BO3PACTHBIX IPYII Ha
MOJIOYHOM, MSICHOW, pBIOHOM, TUIOAOBOOBOIIHOW M  KPYISHOM OCHOBE U  0a30Bble
TEXHOJOTMYECKHE  MNPUHLUINBI  UX  u3rortoBineHus.  Denunkeronypusa.  JlakraszHas
HEJOCTATOYHOCTb.

13.6. TexHoJiorusi 6M0JIOTMYECKH AKTHBHBIX NHUIIEBBIX 100aBOK, NMPOOHOTHKOB,
NPOAYKTOB (P)YHKIMOHAJBHOIO NMUTAHUA 1A JU(PepeHIUPOBAHHBIX IPYNI HaCeJICHHUS
(OepeMeHHBIE, CIIOPTCMEHBbI, JHMIA ONACHBIX MNpodeccuii, NpokUMBaHWe U padora B
IKCTPEeMAJIbHBIX YCJI0OBUSAX U T.[.)

[TorpeOHOCTH YenOBeKa B HYTPUEHTAX W IMUIIEBHIX CyOCTaHLUAX C (YHKIMOHATHHON
AKTUBHOCTBHIO B 3aBUCHUMOCTH OT (PU3HOJIOTMYECKOIO COCTOSIHMSA, MOBBILICHHON (u3ndeckoil u
YMCTBEHHOW Harpy3kH, pa3UYHBIX CTPECCOBBIX BO3JCHCTBUM, OCOOCHHOCTEW mpodeccus u
Obita. [IpUHIMIBI KOHCTPYMpPOBaHHS OHOJOTHYECKH AaKTUBHBIX MHUIIEBBIX J00ABOK,
IPOOMOTUKOB U MPOAYKTOB (DYHKIIMOHAIBHOTO NMUTAHUS 110 HA3HAYEHUIO JUIS Pa3InYHbIX TPYII
HaceJeHUs (aHTUCTPECCOPBI, aJlaNTOreHbl, (YHKIMOHAIbHBIE MHIPEAUEHTHI JUIs CIIOPTCMEHOB,
OepeMeHHBIX U T.J.). XpOHOONTUMHU3ALNS TPUMEHEHHS] (PYHKIIMOHAIBHOTO MUTaHUS (C y4eTOM
CYTOYHBIX, CE30HHBIX M HHBIX LMKJIOB) C I€JbI0 MHOBBIMLEHUS 3(()EKTUBHOE M CHUKEHUS
BO3MOKHOCTH BO3HUKHOBEHUS TOOOYHBIX A (PEKTOB.

13.7. TexHoJsiorust OMOJIOTHYECKM AKTHBHBIX NHIIEBBIX /100aBOK, NPOOHOTHKOB,
NPOAYKTOB (PYHKIHOHAJTBHOIO0 NMUTAHUS IS MOJJAEP/KAHUA 310POBbsl, CHUKEHHS] PHCKA
BO3HMKHOBCHHS Y JICYCHHUS PA3JMYHBIX 00/1e3HEeH HUBHIN3ALNH.

[lepeueHp COBpEeMEHHBIX «0OOJ€3HEH IMBMWIM3ALMM» W KpaTKas XapaKTepUCTHKa
ATHOJIOTUYECKUX NPUYUH M NATON€HETHUYECKUX MEXAHW3MOB MX BO3HMKHOBEHMSI M Pa3BUTHSL.
YacroTa 3a0051€Ba€MOCTH ¥ MPUYUHBI CMEPTHOCTHU JAETEH, MOJPOCTKOB M B3POCIOr0 HAcEJIEHUs
Ha npuMepe MoOCKOBCKOro peruoHa. Ponb mnuTaHusT B BO3HUKHOBEHHMH —«OoJie3Hel
nuBuiIM3anuny. [lorpebHOCTH OpraHu3Ma 4enoBeKa B Pa3IUYHbBIX MUIIEBBIX (DYHKIMOHATBHBIX
CyOCTaHIIUAX MPH aTepOCKIIEpO3€e, CaxapHOM AuadeTe, aljiepruieckix 3a00ieBaHusX, 00Ie3HIX
NUIIeBapeHusi, HOBOOOpPA30BaHUAX, HMMYyHoJIeDULINTAX, HHPEKIUOHHBIX 3a00JIeBaHMSIX,
OecIuIoAny, CEeKCYalbHBIX pacCTPOMCTBAaX, HAPYIIEHHBIX MOBEICHUYECKUX peakuui Hu T.1.
[TpyHIMIIBI KOHCTPYMPOBAHUS W MpPHUMEpPhl OWOJIOTMYECKHM AaKTUBHBIX IHIIEBBIX J00aBOK,
MPOOMOTUKOB M TPOAYKTOB (DYHKIMOHAIBHOTO MHUTaHUS IS NPOPUIAKTHKH PA3TUYHBIX
3a00/IeBaHUM, YKPEIUIEHHS 3/I0pPOBbs, CHIKEHUS pPHUCKA BO3HHUKHOBEHHUS TE€X WJIH HWHBIX
NAaTOJIOTUYECKUX COCTOSTHUM.
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