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OBIIASA XAPAKTEPUCTUKA PABOTHBI

AKTYaJIbHOCTH TeMBbI JTHUCCEPTALHM. Puc — YHUKaJIbHAs
CEIBbCKOXO3SIMCTBEHHAs! KYJbTypa, BO3JEIbIBAEMAasl B 30HE IMOJUBHOIO 3€MIICIIEIIHS:
Kuras, Uuauu, ctpanax roro-soctoudoit Azum, Cpenneit Azum, Poccun, ABctpanuu,
Amepuku u ap. s 50% HaceneHusl 3eMIId, pUC — OJUH U3 TJIABHBIX MPOIYKTOB
MATAHMS, UCIIOJIB3YETCA B MUILY BO BCEX CTpAHAX MUPA.

Puc oTnnuaercss cpaBHUTENBHO BBICOKOW KaJOPUMHOCTBIO, COJIEPHKUT MHOTO
0e3 a30TUCTBIX SKCTPAKTUBHBIX BEIIECTB WM HHUAIMHA, CPABHUTEIHLHO Maylo Oenka,
XOTs B O€JIKe JOBOJBHO MHOTO HE3aMEHUMBIX aMHHOKHUCIOT. Coaepkanue Oenka,
npousBoaumMoro B Keipreisctane, HaMHOro Bblle, 10 13%, Torga kak 1o JaHHBIM
aBTOpPOB B pucax, npousBoaumbix B CIIIA He Bbimie 7,5%, a MUpPOBO#M CTaHIapT Ha
coziepkanue 6enkoB B Mupe 6,0%.

BbICOKMM pPBIHOYHBIM CHOPOCOM  OIIEHMBAETCS PHUC, MPOU3BOAUMBIN B
V3renckom u Kapa-KynbIKUHCKOM paiioHax, KOTOPBIM MO LIBETY HE Oeiblid, a OT
CBETJI0-0ypOBaTOTO J0 TEMHO-KOPHUYHEBO-OypoOro IBeTra. A puc, IPOU3BOJUMBIA B
Jxaman-Ab6anckoir u batkeHckoilr oOjactsax B ocHOBHOM Ha 100% Oenbiii u
WCIIOJB3YETCS I TUETUUECKUX OJII0]] B KYJIMHAPUH.

Bo3snenbsiBanue puca B Y3reHCKOM palOHE, OTJIMYAECTCS OT JAPYIMX 30H
BO3JICTIBIBAHUS, TEXHUKOM M CBOEOOpPa3HOM CTapHUHHOW JIEJOBCKOM TEXHOJOTHUEn
€CTECTBEHHOM MOCIEYyOOPOUHON TOPaOOTKH, KOTOPOrO HUTNIE B MUPE HET, MOATOMY
3/1eCh U3 OJHOTO COpTa pUca MOJydaloT TpU Buia: (Oeiblii — OEKEBBIN; «3apyay -
CBETJI0O KOPWUYHEBBIM; W «IACTa-Capblk» - TEMHO KOPHYHEBOTO IIBETA) KOTOPBIE
3HAQUUTENBHO OTJIMYAIOTCS JpPyr OT JApyra KauyeCTBEHHBIMU [IOKA3aTeNsIMH U
XUMHUYECKUM COCTABOM.

KauecTBeHHble u Je4eOHbIE CBOMCTBAa Y3Ir€HCKOTO pHca HEOCHOPUMBI U
BBICOKO OIICHEHBbI B SIMOHMHM Ha MEXJIYHApOJHOW BBICTABKE MO pucy. MHOro
VY3renckoro puca BbIBO3UTCS B pecnyOnuku CpegHedl A3uu, U B OCOOEHHOCTH B
V30ekncran, Poccuro.

[TosTOMy BOMPOCHI UCCIENOBAHUS U Pa3pabOTKU TEXHOJOTHUH, TEXHUYECKUX
CPEACTB BO3/EIBIBAHUS PUCA, C LIEJIbIO YJIYUIICHUS MOKa3aTeledl ypoKalHOCTU M
KaueCcTBa, C COXpaHEHUEM OCOOCHHOCTEH CTaApUHHOW TEXHOJOTHU MOCICYyOOpOUHOM
NOpabOTKM  puca, UMEET Ba)XXHOE HAYYHO-NIPAKTHUYECKOE U  COLUAIBHO-
HDKOHOMHYECKOE 3HAUYCHHE JJI PA3BUTHSI PETUOHA.

CBsa3b  TeMbl JHMcCepTALMM ¢ HAyYHbIMH mporpammamu. Pabota
BBITIOJIHSTIACh B cOOTBETCTBUU [IpomoBosibcTBEHHOM H  CenbCKOXO035MCTBEHHOM
Opranuzarun O6benuuenabix Hamwiit (PAO) mo mporpamMmMe pa3BUTHS MOTEHIIAANA
Keipreizckoit Pecryommku mo reorpaduueckum ykazanusam (I'Y) (Ne01-4/3971 ot
07.10.2020) u 3akaz-zaganus MOuH KP mo Teme: «YBenuueHue mpou3BOJICTBA,
yIIydIllIeHHE Ka4eCTBEHHBIX IMOKa3aTeliel ¢ pa3paboTKOW OpUTMHAIBHOM TEXHOJIOTHH



nocyeyoopouHnoi 1opadotku puca B Keipreizcrane», 2018-2021rr., u npoextom GIZ
(mpodeccronaibHOe  00pa3oBaHUE ISl CEKTOPOB SKOHOMHYECKOTO pocTa B
lentpanbHoti Aszum) Ha 2024 rtonm mo Teme: «Pa3paboTka M MpaKTHYECKOE
MPUMEHEHUE HOBOM TEXHOJOTUU MOCIeyOOpOYHOM JOpaOOTKU puca B YCIOBUAX IOra
Keipreizcrana» Ha o6uryro 1810810 com (morosop 2023/11,14 SAP Ne 83455498, Ne
npoekra 20.2217.7.-001.00).

Heab nccaenoBanusi: Pa3zpaboTka TexHonoruu u 00OCHOBAHHE MapaMeTPOB
pabounMx OpPraHoOB YCTAHOBKH JUIS (epMeHTaruu (mapo-TepMHUecKoi 0O0pabOTKM)
3€pHOBKH IIAJIbI pUCA.

3agaum uccJIe10BaHNUA:

1. 3yunuth U uccaeaoBaTh COCOObl €CTECTBEHHOM Mapo-TEpMHUECKOM 00pabOTKU
CHOIIbEB 3€PHOBKH IIAJIbI PHCA.

2. AHaiu3 TEXHOJOTMHM CYIIECTBYIOIIEH €CTECTBEHHOM TEXHOJOTUU Iapo-
TEPMHUUECKON O00pabOTKM CHOMNBEB C KOJOCOM 3E€pHOBKM IIAJIbI PHUCA, BBIIBUTH
HEJIOCTATKHU M YKa3aTh MyTH €€ PEIICHHUS.

3. Pa3zmepHbIe XapaKTepUCTUKH CHONBEB 3€PHOBKH IIAJIBI PUCA.

4. WccaenoBath COCTOSIHME PAcCTEHHs] puca 10 yOOpKH, B mpouecce yOOpKH, Mocie
yOOpKH ¢ TOJIA, U NIepe]] YKIAAKON B CKUP/IBI.

5. WccnenoBath COCTOSIHUE CHOIBEB IIAJNBI MOCE YOOPKHU C MOJIsA, B 3aBUCUMOCTH OT
MPOJOJKUTEILHOCTH HaX0XK/IEHUS B CKUP/IE.

6. UccnenoBaTh pexXuMBbI Mapo-TEPMHUIECKON 00paOOTKH CHOITHEB IIAJTBI.

7. Ilo pe3ynbraraMm 3KCIEPUMEHTAIBHBIX UCCIEIOBAHUM PEKOMEHI0BATh MapaMeTphl
YCTaHOBKH ISl TAPO-TEPMHUUECKON 00pabOTKH CHOIIBEB pUCA.

8. PazpaboTka KOHCTPYKIIMU YCTAHOBKH IS TAPO-TEPMHUUECKON JOPAOOTKH CHOIIHLEB
pacTeHus puca.

MeTtoauka mccie10BaHUs: IOCTPOECHUE padoyell TMIIOTE3bl, TEOPETUUECKOE
00OCHOBaHME TMpPEAJIOKEHUH U Tocienyomas pa3padoTka psga CIeACTBUH,
BBITEKAIOIINX W3 ATUX MPEJIOKEHUNW U COIMOCTaBICHHUE WX C JAHHBIMU OIIBITOB.
DKCIEPUMEHTHI OCYIIECTBIISUINCH B JIAOOPATOPHBIX M MOJEBbIX ycnoBusix mo OCTy
70.10.10 - 77 «MammHBl W 00OpYAOBaHMS I TOCICyOOPOUHON OOpabOTKMY.
Pe3ynpTaThl TEOPETUYECKUX M SKCIIEPUMEHTAIbHBIX UCCIEI0BaHUI 00padaThIBAIINCh
METO/I0M MaTEeMaTUYECKON CTaTUCTUKH a TaK)KE C MCIOJIb30BAHUEM KOMITBIOTEPHOIO
IPOrpaMMUPOBAHMUS.

HayuyHnasi HOBU3HA U TeopeTHYecKasi 3HAYUMOCTD:

- BIIEPBBIC B TEXHOJIOTMH BO3JCJIBIBAHUS pHCA JaHA HAyYHO-OOOCHOBAaHHAs OIICHKA
KayecTBa puca B 3aBUCUMOCTH OT NPOAODKUTEIBHOCTH €CTECTBEHHOH mapo-
TEPMUYECKON 00pabOTKH 3€PHOBKH IIIAJTHI;

- BIIEPBBIE OKCICPUMEHTAJIbHBIMU HCCJICIOBAHUSIMU yCTAHOBJICHO W3MEHEHHUE
BJIQYKHOCTHBIX TapaMETPOB CHOMBEB, CTEOJIsI PACTCHUS W 3E€PHOBKHU INMAJbl pHca B
npoiiecce YOOPKH U MOCIeyOOpOIHON 00paOOTKHM 3epHOBKH IIAJTHI;

- TOJYYEHBI 3aBUCUMOCTH JJii OOOCHOBaHHUSI TapamMeTpoB OYHKEpa U METO/HKA
MHXEHEPHOIr'0 pacyeTa mapaMeTpoB OCHOBHBIX Y3JIOB;

- BbIBEJIEHBI (POPMYIIBI JIJISl pacyeTa TEXHOJIOTMYECKUX MapaMeTpPOB YCTAaHOBKHU IS
Napo-TepMUYECKOl 00pabOTKU 3€pHOBKH IIAJIbI PUCA;
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- pa3paboTaHa HOBasi YCTaHOBKA JJIs MApO-TEPMHUECKON 00paObOTKU 3€PHOBKH IIIaJIbI
puca (matent KP Ne 2328 ot 28.02.2023r.)

IIpakTHyeckasi 3HAYMMOCTb MCCJIEIOBAHNS:

- PEKOMEHJIOBaHHAsi TEXHOJOTHUSl C YCTAHOBKOW JJI Mapo-TepMUYECKON 00paboTKu
3€pHOBKH IIAJIbl pUCa COKPAIIAET MPOIOKUTENBHOCTH IIpoliecca A0 1 CyTKH BMECTO,
MHHUMYM 12 CYTOK;

- HE JIOMYCKAeTCsl THUEHUS ChIPhSl C HEMPUSTHBIM 3aMIaXOM, H3-3a OECKOHTPOIBHOCTU
MpoIIECCa ECTECTBEHHOM Mapa-TepMUYECKO 00paboTKu;

- UCKJIOYAETCS MPUMEHEHMs Pa3ju4HbIX TUIIOB KpAaCHUTENEH, ISl UCKYCCTBEHHOIO
CO3JaHMs IBETU 3€PHOBKH PHUCA;

JKOHOMMYECKAsi 3HAYMMOCTb IMOJYYEHHBIX Ppe3yJbTaTOB. 3a CYET
BHEJIPEHHS] PEKOMEHJOBAHHOW TEXHOJIOTMH C YCTAaHOBKOW ISl MApO-TEPMHUYECKOU
00paOOTKM 3EpHOBKHM IIajbl pHCa PEIIAETCS COLMAJIbHBIA BOMPOC: COXPaHAETCS
HKOJIOTHYECKasl YUCTOTHI prca 0€3 MPUMEHEHHUS Pa3TUYHBIX BUIOB KPACUTEIICH.

OcCHOBHBIE 110JI02KE€HN I, BBIHOCHMbIE HA 3AIIHUTY:

1. Anamu3 oOopyJoBaHUN NpUMEHSEMBIX JUIsl mpolecca ¢depMmeHTanuu (mapo-
TEPMUYECKON 00pabOTKH) CETLCKOX035UCTBEHHON MTPOTYKIIUU;

2. PesynbpTaThl aHaNIM3a CYIIECTBYIONIEH TEXHOJIOTUN BO3IEIBIBAHUS U TEXHUYECKHUX
CpeacTB yOopku puca B ycioBusix Kelpreizcrana,

3. HenocraTtku ecTecTBEHHOM Mapo-TepMHUECKON 00pabOTKH 3€pHOBKH 1IAJIbI pUCA;
4. PazpaboTka M 00OCHOBaHHWE OCHOBHBIX MapaMeTpOB OYHKepa YCTaHOBKH IS
apo-TepMUUECKOl 00paOOTKH 3€PHOBKY IIAJIBI PUCA;

5. O0ocHOBaHHME TEXHOJOTMYECKUX IMAPaMETPOB YCTAHOBKU MApPO-TEPMHUUECKOM
00pabOTKH 3€PHOBKH IIAJIbI PUCA;

6. DKOHOMHKO-IKOJOTHUYECKas U colraibHas 3((HEeKTUBHOCTh YCTAHOBKHU IS TTapO-
TEpMUYECKON 00pabOTKH 3€pHOBKH IIAJIbI pUCa.

Jluynbld  BkJax couckarensi. Ha ocHoBe aHamm3a U HMCCIEIOBaHUA
o0opynoBaHuii, s mporecca ¢epMeHTaruu (Mmapo-TepMUYecKor 00pabOTKH)
CEJIbCKOXO3SIMCTBEHHOU MTPOAYKIHMHU U CYLIECTBYIOIIEH TEXHOJIOTUU BO3/EIIBIBAHUS U
TEXHUYECKUX CPEJICTB YOOpPKHM puca B yclnoBUsAX KbIprei3cTaHa a Takke C y4eToM
HEJ0CTaTKOB €CTECTBEHHOW Mapo-TepMUYECKOW O00paOOTKH 3€pHOBKHM IIajibl pHca,
pazpaboTaHa KOHCTPYKTOpCKasi JOKYMEHTAIlMd Ha YCTAaHOBKY I  Mapo-
TEpMHUECKON 00pabOTKM 3epHOBKM Manbl puca. FEro Teopernyecku u
HKCIIEPUMEHTAJILHO OOOCHOBaHbI MapaMeTpbl OyHKepa YCTaHOBKH, OOOCHOBAHBI
TEeXHOJIOTHYecKHe mapaMmeTpsl. [Ipon3BeneHbl MmaTemMaTuueckue 00pabOTKU MOJIEBBIX
AKCTIIEPUMEHTAJIbHBIX JaHHBIX.

AnpobGanusi u BHeapeHue. OCHOBHBIE MOJIOKEHUS AUCCEPTAIUU JOJIOKEHBI U
0JI00peHBl Ha Hay4yHO-TIpakTUueckux KoHpepeniusx MYUTO OmTY (2017-
2022rr), Ha mexxnyHapoaHbIX HaydyHO-TpakTHYeckux KoH@epenuusx OmTY 2018-
2022rr), MKVYYVY (2021-2022), Oml'Y - OTueT no teme: «YBEeITUYEHUE MPOU3BOJICTBA,
YIIy4IIIeHHEe Ka4eCTBEHHBIX IMOKa3zaTeliel ¢ pa3paboTKONW OpUTHHATBHOM TEXHOJIOTHH
nocyieyoopounoit nopabotku puca B Keipreicrane» (mexabpp 2018r.), Ha
mexayHapoanoit kongpepeniun CWARIce “Modern Technigues in Rice Breeding:
Progress and Prospects in Tissue Culture” Hpan, 2020r., bumkex KHAY
uM.CkpsionHa «HayuHo-mpakTudeckasi pa3paboTKa TEXHOJOTMM M TEXHHUYECKUX
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CPEACTB BO3/ICIbIBAHUS W MPOU3BOJCTBA 3HAMEHUTOrO Y3reHckoro puca» (2021r,
nekadpp),  MEXAyHapoJHas  HayyHO-TipakTHueckas  koH@epenuus  «Hayka,
Oo6pazoBanue, NunoBauuu u TexHomoruu: Ouenku, [IpoGnemsl, Ilytu pemienus»
nocsmeHHas  80-jgetuto  ydeHoro-memarora  JK.Ycybammea u  30-ymeturo
Nuxeneproit akagemun KP (HAH KP u uHCTUTYT MalllMHOBEACHUS U aBTOMATHUKH,
28-29.04.2022r., MexayHapoaHas HAay4YHO-TIPAKTHUYECKAas KOH(epeHIIUsI
«COBpEMEHHOE COCTOSIHUE M TIEPCHEKTHBBI Pa3BUTUSA OTpPACId PHUCOBOJCTBA B
oOecrieueHn IPOI0BOJILCTBEHHOM Oe3omacHocTH B Keipreizcrane» (KHP, 2022).

IIyonukanusi pe3yabTaTOB HCCJAeN0BaHUil. Pe3ynbrarel auccepTanuu
onyonukoBanel B 15 Hayuynsix padorax u 1 marent KP. B .4 8 SCOPUS 1, 8§ pa6ort B
m3naanusix PUHI, 1 u3 Hux Ha anrnuiickom si3bike (Kuraii, [lekun) u3 Hux 3 paOoThI
B )KypHaJIaXx ¢ UMIAaKT-(akTopoM Bbimie 0,2.

O0bem M cTpyKTypa amccepramum. Jluccepranus COCTOUT U3 BBeAcHUs, 4
rJIaB, BBIBOJOB, CIIMCKAa UCIOJb3YEMbIX HWCTOYHUKOB, BKIOUaromero 125
HaUMEHOBAaHUW W TpwiokeHus. Jlucceprauus wusnoxkeHa Ha 181 crpanmiax
KOMIIBIOTEPHOT'O TEKCTa, B TOM YKCJIE BKJIIOYas ONpuiioxkeHus Ha 31 crpanuunax, 33
pucyska, 17 tabnwuil.

OCHOBHOE COIEP XAHUE PABOTbI

Bo BBegeHMH OTPaXEHBI AKTYyaJIbHOCTh TEMBI, LI€Jb M 3a7a4d, OOBEKTHl U
MpEeAMET HCCIIEIOBAHUS, OCHOBHBIE IOJIOKEHUS, BBIHOCHUMbBIE Ha 3alllUTy, HAy4dHas
HOBHU3HA U MIPAKTUYECKasl [ICHHOCTh PabOTHI.

I'/TABA 1. Auxaautudeckuit 0030p. IlpuBeneH ananu3 arpOTEXHUKH
BeIpanuBaHuss puca B Kelpreiscrane. JlaeTcs  XapakTepUCTHKAa Ipolecca
dbepMeHTaruss  (mapo-tepMuueckas ~— o0pa0OTka) Kak ~ OCHOBHOTO  3Tama
onorexHosoruueckoro  mpomecca. llpuBepena — knaccudukanus — MPOLECCOB
bepmenTanuu. JlaeTcss aHanM3 COBPEMEHHOTO COCTOSIHMSI YCTAaHOBOK JJisi Iapo-
TEPMUYECKON 00pabOTKH CETbCKOXO03AUCTBEHHOTO ChIPhSl M MX Ha3HAUYCHHUE.

I'TIABA 2. Ilporpamma, Marepuaj W MeTOAUKA JIKCIHEPHUMEHTAIbHBIX
ucciaenoBanuii. O6bEKTOM HCcIeAOBaHMs ObUIM paiioHUpoBaHHBIE B KbIprhI3cTaHe
copta puca «Kapa-KpIITBIPBIK» U «AK-ypyK», BBIpAllleHHbIE Ha MOJSIX CYyOBEKTOB
aitbm ~ okmota  Jlon-bymak,  VY3renckoro  paitona, Omickoit  o0nacTw.
DKcepUMEHTaIbHbIC MOJIEBBIE UCCIIET0BaHUS BbINMOJHEHBI B 2018-2022 rr. Ha MoJisx
a/o Jlon-bynak, U Hay4YHO-TIPOM3BOJICTBEHHOTO CEMEHOBOYECKOTO KOOIEpaTHUBA
«Kpipreizcran  [ro6ex» VY3renckoro paiiona, Omickoit ob6nactu. JlaGopatopHo-
HKCIIEPUMEHTAJIbHBIE MCCIIEIOBAaHUSI TPOBOJIMUIUCH, B JlabopaTopuu «XUMUU U
TexHoJioruu pactutenbHbiX BemecTB UX u ¢putorexnonorun HAH KP u B HayuHol
71a00paTOPUN MEXKAYHAPOJIHOTIO Y3Tr€HCKOI0 MHCTUTYTA TEXHOJOTHH U 00pa30BaHMUS
OwTY. ILianupoBaHue -SKCIEPUMEHTOB OCYHIECTBIsIMCH, 10 wmeroauke C.B.
MenbaukoBa  «IlmaHupoBaHMe M DKCIIEPUMEHTOB B HCCIIEIOBaHUSIX
CEJIbCKOXO03IMCTBEHHBIX ITPOLIECCOBY

Jlist yctaHOBJIeHUST TaOApUTHBIX pa3MepoB U 00beMa YCTAHOBKH, U3y4YaIHCh
BBICOTA PAcCTeHHsS puca J0 YOOpPKH; BBICOTA PACTEHHUS pHica IMOCie yOOPKHU; BHICOTA
pacTeHHs] puca OCTABUIMKCS Ha TMOYBE; JUIMHA OKPYKHOCTH CHOIBEB IIAJIbI;
JTUAMETPhl CHOMBEB MBI, TIPH STOM HCIOJb30BAIUCH OOIIEU3BECTHHIE METOJIUKH,
['OCTst u OCTel. U3mepeHust temmnepaTypbl U BIQKHOCTH BHYTPH CKHUPJbI (B
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HUKHEH, CpeHEeH W BEPXHHUX YaCTAX CKUPBI) CO CHOIMBSIMH 3€PHOBKH IIalbl prca
npoBoauian crnernuanbHbiM npudbopom HC 520 DIGITAL in out the thermo-
hygrometer.  Meromuka  BbIOOpa  CpeICTB  ABTOMATH3allMM  YIPABJICHHUS
MHUKPOKJIMMAaTOM OyHKepa YCTaHOBKH BKJIIOYaeT BBIOOP: KoHTposutepa VisionV120;
JTATYUKOB ISl U3MEpEHUs TemIiepaTypbl HapyxHoro Bo3ayxa (TGR3 / PT 1000), nus
U3MEPEHUs TeMreparypbl W BiaxkHocTH BHyTpu OyHkepa (TGKHI1 / PT 1000),
UCIIOJIHUTENbHBIX MEXAaHU3MOB [UJISl YIpaBJiCHUS PEryJUpYIOMUMH KJalaHaMu
(onmexktpuueckuii npuBonx SGXGZ), a Takke MOACIUPOBAHUE ABTOMATHYECKOU
CUCTEMBI M MPOrpaMMUPOBAHHE KOHTpoJuiepa. /(i mopadynm mapa HCHOJIb30BAIUCH
anektpuueckue mnaporenepatoppl STEAMTEC TOLO ULTIMATE AIO nns
reHepaluu  napa W aBTOMAaTUYECKOTO  TOJAJAECpKaHUS  TEeMIepaTyphl.
Marematnyeckas  oOpaboTKa  pe3ylbTaTOB  TOJIEBBIX  OKCIEPUMEHTAIBHBIX
UCCIICIOBAaHUM TIPOBEJACHA METOJIOM MAaTEMaTUYECKOM CTAaTUCTUKA U TEOPUH
BeposiTHocTel.  Pa3zpaboTka  mporpamMmbl  MpoBeJeHA € KMCHOJIb30BAHHEM
POrPaMMHUPOBAHMS Ha S3bIKE BBICOKOTO YpPOBHsS. ODKOHOMHYECKass OIEHKA
nposeneHa no 'OCTy 237225-79 ¢ ucnosib30BaHUEM HOPMATUBHBIX U CIIPABOYHBIX
MaTepHaJIOB JIJIsl SKOHOMHYECKOM OIEHKH CEeTbCKOXO3IMCTBEHHOM TEXHUKH a TaKXKe C
HCIIOJIb30BAHUEM MATEMAaTHUYE€CKOTO MOJETUPOBAHUS SKOHOMHUYECKUX IPOIIECCOB B
CEJIIbCKOM XO03SIMCTBE.

TI'JIABA 3. Pe3yabTaThl 3KCNIEPUMEHTAIBHBIX HCCIeI0BaHNH. B ycioBusax
fora Keipre3crana st MONydeHUST KaYECTBEHHOTO CHIPhSI ¢ BBICOKMMH BKYCOBBIMU
CBOMCTBaMU YOOPKY U MOCICYOOPOUHYIO TOPAOOTKY 3€pHOBKH IIAJIbI TPOU3BOST IO
CTapUHHOW JIEIOBCKOW TexHOJOTuH. CMBICH 3aKII0YaeTcs B CIEAYIOLIEM: B
OCHOBHOM YOOpKY MPOU3BOAAT Pa3feibHbIM PYYHBIM CIOCOOOM, a HE MPSIMBbIM
KOMOalHUPOBaHUEM, CKOIIEHHBIE PYYHBIM CIIOCOOOM PACTEHMS pUca COOMPAIOTCS B
CHOTIbsI, OOBSI3BIBAIOTCS W YKJIQJBIBAIOT Ha Kpal uekoB. B mocnemyroieM CHOIbS
3arpy>katoT B TPAHCIIOPTHOE CPEACTBO M JOCTABIAIOT 1O MECTa MOCIEIYIOLIEH
00pabOTKM M YKJIAIbIBAIOT X B CKUPABI (pHUC. 1) U XpaHaTcs oHu Tam OT 2 nol2 u
Oonee AHEHN, YTO 3aBUCUT OT COCTOSIHHSI BJIQXHOCTU CTEOJIsI pacTeHHsl puca u
Hapy>KHOU Temmepatypsl. [lociae dero mpousBOIAT OOMOJIOT 3€pHOYOOPOUYHBIMU
KOMOalHaMU WJIH CTICIIMAIbHBIMUA YCTAHOBKAMH JIJIs 0OMOJIOTA.

B mporiecce xpaHeHHsI B CKHpJax MPOUCXOJUT €CTECTBEHHBIN MPOLECC Mapo-
TepMUUYECKON 00paboTkH ((epMeHTalHK). B 3aBUCMMOCTH OT TOTO KaKoM I10 IBETY U
KAauecTBY XOYeT MoJiyduTh pepmep puc (Oenblii-OexkeBbld 10 3-X THEH, «3apya» -
CBETJIO-KOPUYHEBBIN 10 7 AHEH M «JlacTa Capblk» - TEMHO KOPUYHEBBIN, 12 u Oosee
nueit). [Ipu 3ToM 0JTHOBPEMEHHO U3MEHSIETCSI XMMUYECKUI COCTaB 36pHOBKU pUca U
Ka4ueCTBEHHBIC MTOKA3aTEeH.

Henocratkom cymiecTByIOIIe €CTECTBEHHON apo-TEPMUIECKON 00pabOTKH B
TEUEHUU ONpENIETICHHOr0 MpoMexxyTka BpemeHH (3-7 -10-12 u Gonee qHel) sBigeTcs
OTCYTCTBUS KOHTPOJIS, 32 COCTOSTHHEM MPOUCXOANINX OMOXUMUYECKUX U (PU3UKO-
XUMHUYECKHX MPOIIECCOB U 0€3 KOHTPOJIBLHOCTH BCETO MPOLIECca 10 ero



PucyHok 1 - Buabl ckup CHONBEB 3€PHOBKH IIAJIBI pUCA

okoHuaHus. [lo3TOMy OYeHb MHOTHE CYOBEKTHI, BO3JEIBIBAIONINE PHUC, BMECTO
KauyeCTBEHHOTO CHIPbS ONPEICICHHOTO I[BETa, TMOJIYYalOT CBHIPhE C HEMPHUATHBIM
3amaxoM (THUEHUS). YUYHTBIBash 3TO OOCTOSTEIHCTBO, KPECTHSIHCKHE CYOBEKTHI
NIPUJICPKUBAIOT CHOIIBS pHca B CKUpJE 3-4 IHS M MOJTydaroT O€KeBbIi 1BeT puca. U
OHM HCIOJB3YIOT pa3dudHbIe BHUABI KPACOK, M3MEJIBUCHHYIO KPacHYH TJIHHY C
n00aBJICHHEM Maciia, YTOObI HE CMBIBAIACh. ITUM OHU HAHOCST HEMOBTOPUMBEIN BpE
Openny VY3renckoro pwuca. I[losTomy BoO3HMKaeT mpoOjemMa aBTOMATHUECKOTO
pEeryaupoBaHMs MPOIecca Mapo-TEPMUIECKON 00paOOTKH.

Pe3ynbTaThl mccaenoBaHus BIWSHHUS COpOCa BOJBI C PHCOBBIX YEKOB IEpE.T
HavajoM yOOpKH pacTEeHHUs puca MOKa3alid, YTO CO3PEBAHUU prca CTEOIM HAUWHAIOT
BBICBIXaTh, U Pa3HbIE COpPTa pUca UMEIOT B 3TOT MEPHO] OTPEACICHHYIO BIAKHOCTD
ctebus (ot 78,7 no 83,4% B 3aBUCHUMOCTH OT COpPTa), MPU STOM 3€PHOBKA IIAJIbI prca
uMeeT BiaxHoCTh (0T 19,3 10 22,5%).

AHanun3 Ha BNAXKHOCTb 3€PHOBKM LWajbl
25,00%

() 0,
22,5?{0,54% 22,50%
914% 19,56%
20,00% ! 9
) 8,02% 6,94%
5,01% 15,05%
15,00% 3,25% o 2.53% il 1.
o 0,24% " 32%
10,00% ’
5,00%
0,00%
Kapa-KbINTbIPbIK aK-ypyK YeMMUOoH ©3reH
B B MOMEHT y6OpKM M B MecTa CKUPAbl M B MOMEHT OTAENeHWA 3ePHOBKM Wasbl M Noc/e CyLIKu

Pucynok 2 - JluarpaMmbl U3MEHEHHUSI BIQXKHOCTH 3€PHOBKH IIAJIbl pUca Pa3IUYHbBIX
COpTOB B npoliecce yOOpKH, CYIIKH U €CTECTBEHHON Mapo-TepMUYECKO 00paboTKU



Jnsa pa3paboTku W OOOCHOBaHUS TMapaMEeTPOB IEPEABIKHON YCTAaHOBKH C
aBTOMATUYECKUM KOHTPOJIEM MPOTEKAaHUS Ipoliecca Mapo-TePMUUYECKON 00paboTKu
CHOIBEB pUCa, HAMU OBLIU MPOBEJEHBI CIECIMATIbHBIE MOJIEBbIE IKCIIEPUMEHTAIbHbBIC
HCCJIEIOBAHUSI MIEPCIIEKTUBHBIX COPTOB PUCA, KOTOPBIE 0(hOPMIICHBI B BUJIE JUATPAMM
(puc.3). Ha ocHOBaHMM 3THX JaHHBIX MOXXHO MOJ00paTh rabapuTHBIC HapaMETPhI
HOBOM YCTaHOBKH C YYETOM MPOU3BOAUTEIHHOCTH.
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Pucynok 3 - JluarpaMMbl H3MEPEHHUS BBICOTA pacTeHusl puca (CopT AK-ypyK):
YV, = X + 124,2 -BricoTa pactenust puca ao yoopku, cMm; Y, = X + 76,1 -BeicoTa
pacteHus puca mnocie yoopku, cM; Y3 = X + 49,18 -BeicoTa pacTeHus puca
OCTaBIIMKCS Ha mouBe, cM; Y4 = X + 52,4 -nmnuHa OKpPYKHOCTH CHONIBEB PACTEHUS
puca, cM; Y5 = X + 16,72; -nmuamMeTpsl CHONIbEB PACTCHUS PUCA, CM.

Ha ocHOBaHMM TIPOBEIECHHBIX IKCIIEPUMEHTAIBLHBIX UCCIICIOBAHUNA U C Y4ETOM
JOTMYCTUMON 30HBI PAcHpOCTpaHEHUs] TMapa BHYTPH OYHKEpa Mapo-TepMUUYECKOMN
YCTAaHOBKH, TMPUHATHI COOTBETCTBYIOIIME IapaMeTphl YCTAaHOBKH U pa3padoTaHa
KOHCTPYKTHUBHAs CXE€Ma DJKCIEPUMEHTAIbHOW YCTAHOBKH I MapO-TEPMHUYECKOM
10pabOTKK 3epHOBKH prica (puc.4 u 5).

[IpoBeneHHBIMM  TIOJIEBBIMU  DIKCIIEPUMEHTAIBHBIMH  WCCJICIOBAHHUSIMU
YCTaHOBJICHO, OCHOBHBIE pa3Mepbl OyHKEpa YCTAHOBKH [JIsi TApO-TEPMUUYECKOMN
00pabOTKM 3epHOBKH IIaibl: Hanbosee 3(h(PEKTUBHBIM SIBISETCS OYHKEpP KOTOPBIN
UMeeT IWIMHIPUYECKYI0 (QopMy, JTuUaMETp KOTOPOrO0 PACCUUTaH C YYETOM
pa3MEpHBIX XapaKTEPUCTUK CHOMBLEB PACTEHUS PUCA PA3ITMYHBIX COPTOB C KOJIOChSIMHU
3epHoBku u coctaBiusier d = 250 cwm, Beicota OynHkepa h = 300 cm. Takxe
OKCIIEPUMEHTAJILHO YCTAHOBIICHO, YTO CPEAHUIN TUAMETP CHOMBEB PACTEHUS prca C
KOJIOCBSIMU 3€PHOBKM Imalibl, coctaBisieT d; = 17 cm. Torma mamumHa OKpPY>KHOCTH
BHYTPEHHET0 00beMa OyHKEpa pacCUUTaHHBIM IO OOIIEU3BECTHBIM (dopMysiam
coctaBisier L = 785 cMm. Torga MOXKHO paccuuTarh KOJUYECTBO CHOINBEB PACTEHUS
puca B OJTHOM psiy OyHKepa:

Ny =L :d;=785:17 =46 mryKk CHOIIbCB B OJHOM PSy. (1)
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Haramn

1. Pasmepst 4Ns CIPaBox.
2. Coapka no FOCT14771-76, karernt coapnbix woon 2.3 mm
3 Mpu yeraronke 4eepei 103.2, 06ECNAYHTE PABHOMEDHBIA 380D NO
NEPHMETDY JEOPH, ,l?uapu HONKHBL TTIOTHO TIPMNETATE K POIHHOBOMY
mno )

NADKACA (1DH JAKDITBIX SACORAX BEPEH,
4. Yeranoska pyerca ¢ YECKHM
SIIBKTPOANBIM NADOTEHEPATONPOM THNA [133-15,

Pucynok 4 - KoHCTpyKTHMBHas cxeMa HKCIIEPUMEHTAIbHOW YCTAHOBKH JUIsSl MApO-
TEPMUIECKON 00pabOTKH CHOIIBEB pHca: | — kapkac OyHkepa; 2 — ABepH; 3 — KoJjieca
YCTaHOBKHM; B — KitanaHHbIi y3en Ui nojayu napa; A-A — och KoJiec.
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B 550x4=2200 o A
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1. "Pasmepes! ansi ct%oaaom
2. Capka no OCT14771-76, karetsl CBapHbIX LWBOB 3...4 MM.

UIBbI repmMeTn4HO NNOTHbLIE.

Pucynok 5 - COopounblii uepTexx mapomnpoBoja:l — ueHTpaigbHas TpyOa mojgadu
napa; 2 — nepudepuiiapie TpyObl A moja4u napa (6 mt.); 3- 3arayuka.
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KonnuecTBo psA0B CHOMBEB pacTeHUs puca B OyHKepe, pacCUMTHIBAETCS IO

bopmyite (2)
N, = h: dl; (2)

rne h BeicoTa OyHkepa; d; — CpenHuil TuamMeTp CHOIIBEB.
KomnmdecTBo cHOIIBEB pacTeHust puca B OyHKepe, onpenensercs no hopmyie (3)

N=n;N,; (3)

rzie Ny - KOJIMYECTBO CHOMBEB PACTEHUS pHUCa B OJHOM psy OyHKepa, IIT.;
N, - KOJIMYECTBO PsIJIOB CHONILEB PacTeHUs puca B OyHKepe, IIIT.
KonuyectBo crebiieii B 0THOM CHOTIbE, orpeesseM 1o dpopmysie (4)

N5 = N3 N4 ; (4)

rae N3 - KommyecTBO KycTOB B OAHOM cHombe, mT; Ny - CpenHee KOIUYECTBO
ctebsieit B 1 KycTe, IIT.

KoruecTBo 3¢pHOBOK IIajibl B 1-0i CHOIIE, paccunuThiBaeM 1o ¢popmyiie (5)

30 = N5 NG , (5)
rae Ns - xonmyecTBO cTebineit B omHOM cHombe, T; Ng - CpenHee KoJW4ecTBO
3€pHOBOK I1ajbl B 1 crebre, miT.

JInst ompenesieHusl CpeAHEro KOJIMYecTBa 3€pPHOBOK Iaibl B 1 crtebse, (IT.)
MIPOBOJIMIIN CTICITHAIBHBIC TTOJICBBIC SKCICPUMEHTANIBbHBIC HcciaenaoBanms. CpemHee
KOJIMYECTBO UX Y cOpTa «AK-ypyK» COCTaBJISIET 79 IIT. COOTBETCTBEHHO y COPTOB
«Kapa-KbIIThIpbIK» U «HeMIIMOH» OHU COCTABJIAIOT 74 1 69 mT.

Bec 3epHOBOK mainel B 1 cHorie, onpeselisem 1o dpopmyie (6)

G=G,3; (6)
rae G; - cpennuii Bec 1000 3epen mainesl, 1; 3. - KOJIMYECTBO 3€PHOBOK IANIBI B 1-0M
CHOIIE, IIT.
Bec 3epHoBOK manel B OyHKepe, onpesaenseM mo gopmyie (7)
G,=NG; (7)

rae N - KOTM4ecTBO CHOIBbEB pacTeHus puca B Oynkepe, mt; G - Bec 3epHOBOK 11asisl
B 1 cHOme, KT.

Tabmuua 1. MeTonuka MHXEHEPHOIO pacyeTa M 3HAYEHUE MapaMeTPOB OCHOBHBIX
Y3J10B YCTAaHOBKH JUIsl TAPO-TEPMHUUECKON 00pabOTKH 3€pHOBKHU LIAJIbl puca

13?1 ITapameTpsl dopmya 3HaueHue

1. | [Tapamerpni Oynkepa: Bricora, cM DKCIEPUMEHTAIBHO 300
Junamerp, cMm DKCIEPUMEHTAIBHO 250
JlnameTp CHOIBLEB puca, CM SKCIIEPUMEHTAJIBHO 17

2. |JlnuHa ~ OKPY)XHOCTM  BHYTPEHHETrO |, _ 785

L=md

o0bemMa OyHKEpa, CM

3. | KomnuecTBO CHOIIBEB pacTeHHUs prca B n=~L:d; 46
OJIHOM psiy OyHKepa, IIT.

4. | KonmnyectBo psimoB cHombeB pactenus | N =h:d; 18
puca B OyHKepe, IIT.
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5. | KomnuectBo cHombeB pactenus puca B | N =n; N, 828
OyHKepe, IIIT.

6. | KomnuectBo KyCTOB B OJHOM CHOIBE, | SKCIIEPUMEHTAIBLHO 289-300
T, (N3) K-KbUITBIpBIK

7. | Cpennee konmaecTBO ctebieit B 1 KycTe, | SKCIEPUMEHTAIEHO 3
mT. (Kapa-keinthipbik) Ny

8. | KomuuecTBo crebieii B omHoM cHombe, IT. | N5 = N3 Ny 867-900

8. | CpenHee KOIMYECTBO 3€PHOBOK IIANBI B | OKCIIEPUMEHTAIBHO 75
1 crebute, mt. (Ng)

9. | KomuuectBo 3epHOBOK mmiaigbl B 1-0# | 3. = N5 Ng 67500
cHore, mT. (3.)

10. | Cpen. Bec 1000 3epen miainsbl,r (G;) AKCIIEPUMEHTAJILHO 31,1

11. | Bec 3epHOBOK majsl B 1 cCHOIE, KT G=G;3. 2,1

12. | Bec 3epHOBOK II1aJibl B OyHKEpE, KT G,=NG 1740

13. | Ilpon3BOAUTENEHOCTD, KI/9ac 174

Jis  000OCHOBaHUS TEXHOJOIMYECKHX [apaMeTpoB YCTAaHOBKU  Iapo-
TEPMHUUYECKON JOpaOOTKM 3€pPHOBKHM 1Al HaMH TEOPETUYECKH OOOCHOBAHBI
NOBEJICHUE Mapa U HArpeToro BO3JyXa B IPOLECCE Mapo-TEPMUUECKON 0O0pabOTKH.
V3BecTHO, 4TO B IM° HpOCTpaHCTBA TPU JAHHOM JABICHAM WM K€ JAHHOM
TEMIEPATYpPE MOXKET MOMECTUTHCSI TOJIBKO BIIOJHE ONPEIEICHHOE, MaKCHUMaJbHOE
KoJIM4YecTBO napa. Takol map Ha3piBaeTcsa HachblleHHbIM. [Ipy ymeHblieHun oobeMa
94acTh HACHIIICHHOTO Mapa MepexXoanuT B BOAY, MPH yBEIWYCHUH 00pa3yeTcs U3 BOJbI
Tako# xe map. TakuM 00pa3oM, JaBJI€HHE HACKHIIIEHHOTO TMapa OMPEeIeNsIeTCs TOIbKO
€ro TEMIIEPATYPOU.

CBsI3p MEXKIy TaBIECHUEM D, M TEMITEPATYpOU 1 HACBIIIEHHOTO ITapa
T = f (p,) omnpenensercs mno Ttabnumam. JlaBmenue p u  Temmneparypa T
HEHACBHIIIICHHOTO U TEPErpeToro mapa yke 3aBHCIT OT 00beMa M MPUOIU3UTETHHO
CIIEIYIOT 3aKOHY MapuoTTta, Kak 3TO MPUHUMAETCS B TEOPUU MHapO-TEPMUUYECKUX
YCTaHOBOK, T.€.

pV =RT, (8)
riae R = 47,06, ecnu p 1aHo B KujorpaMmax Ha 1 Mm%, wim R = 2,153, ecu p JaHO B
MUJUTUMETPAX PTYTHOTO CTOJIOA.

[Tonb3ysick 3KCHEPUMEHTATbHBIMU JAHHBIMU JIJISl HACBHIIIEHHOTO Mapa B BHUJE
kpuBoi T = f (p,) , MOXKHO MPUOTUUTEIHLHO BBIYUCIHMTD 1O (hopmysie MaproTTa s
HACBIIIICHHOTO Tapa.

1. O6bem (kyOmueckux Merpax) | Kr BoAbl B BUIE HACBIIIEHHOTO IMapa Mnpu
TEMIIEPaType HACBIIICHUS:

V=RT+p,. 9)
2. Bec (B KHIOrpaMMax) HACHIMIEHHOTO mapa B | M°,
Y=1+V=p, +RT, (10)

[Tocnenusast BemMunHa BMECTE C TEM OMPEIENACTCS MAKCUMAIIBHOE KOJIUYECTBO
mapa, KOTOpPOe MOXET BMECTHThCS B 1 M° OpH JaHHOH TemmepaType t, Korja
IaBJICHUE Mapa OyAeT paBHO p,. B cirydae Harperoro mapa, T.€. korga t,,, > t u oOmee
JIABJICHME CMECH paBHO B, BMeEIAETCS MEHbIIEE KOJIMYECTBO Iapa, 4YeM IMpu
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Hacelmenn. Hanpumep, npu paBieHnu, paBHOM 745 mm pryTtHOTO cTosi6a (10128
MM BOJSIHOT0) 10108, U 1,0, = 130 °C MOXET BMECTUTBCS KAK MAKCHMYM:

Y,ue = B+ RT = 10128 + 47,06 (273 + 130) = 0,53 kr, (11)

Torma xaxk mpu H = 760 MM u 99,4°C Bmemaercs B 1 M 0,585 «kr
HaCBIIIEHHOTO Mapa. Ha puc.8 npeacrasicHa quarpaMmMa 3aBUCUMOCTH TEMIIEPATYPhI
MEPErpeToro Iapa M COJCpKaHWS B HEH KWJIOTPaMM HACHIIICHHOTO Tiapa, B
Jara3oHe MPOBOIUMBIX HAITUX SKCIICPUMCHTAIBHBIX HCCIICIOBAaHUH.

B tom cmydae, korma B maHHOM oObeMe, KpoMe Mapa, HaXOIUTCS BO3IYX,
pUOABIISIETCS TOJIBKO JAaBJICHHUE BO3IyXa K JIaBICHUIO mapa. CMech HEHACKHIIIIEHHOTO
WM TIEPETPETOTO IMapa C BO3MYyXOM, KaK CUYHTACTCS B TEOPUH MAPO-TEPMUUYECKUX
YCTaHOBOK, CJICyeT 3aKOHy MapuoTTa.

Ecnmu B ecth obimiee maBieHue oOImIel cMecH mapa W BO3Ayxa, P, — JaBlICHUE

Y
HACBIMEHHOTO TIapa TpH Temmepatype f, To OTHOIMIEHHE ¢ = - — =P, + P,
M

Ha3bIBAETCSI OTHOCUTEJIBHOM BIAXKHOCTHEO CMECH JIJI1 HEHACBIIIEHHOIO 1apa, a
P, = ¢ P, — napuuajbHbIM JaBJICHUEM BO3TyXa.

0,7
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0,61
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! Y
g 006 0 o55
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Temnepartypa neperperoro napa, °C
Pucynox 6 - JluarpamMma 3aBUCHMOCTH HACBIIIIEHHOTO TIapa OT €€ TeMIEepaTyphl

B ciyuae neperperoro napa (t,,, > t) mapuuansHoe nasnenue napa P, = ¢ B,
TaK KaKk MaKCHMaJbHOE JaBJICHHE IEPErpeTroro mapa mpu temmeparype 1 MoxKeT
OBITH paBHO OOIIEMY JaBiieHHI0 B (uucThld map 0e3 Bozayxa). BooOmie mis
TIEPETPETOrO Napa HaJ0 BCOAY BMECTO P, CTaBUTH B.

Ecnu cunrate, 4To map, moJgo0HO BO3AYXY, MOJUUHSACTCS 3aKOHY Mapuorra —
Teii-Jlroccaka, To IIs JaHHOTO olOmero obobema cmecn V M° mpu Bece Cyxoro
Bo3myxa Y Kr ¥ mapa X KT UMEeeM ypaBHEHHE:

JUTSL CyXOTO BO3/IyXa
B-¢P)V=2153YT,; (12)
JUTS TIapa
@ P,v =346 XT; (13)
JUTSE CMECH BJI&KHOTO BO3/IyXa
X+Y=0465B-0,176 V+T=(0465B-0,176 @ P,)V + T; (14)
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BV=(X-Y)RT, rae R =2,153+1-0378¢ P,~+B, (15)

Ucnons3ys popmyn 13-15, koTopble SBIAIOTCS OCHOBHBIMHM TIPH pacuerax
napa 1 €e CMECH.
3
Tak, Hanmpumep, B 1 M~ cMecH coAepKUTCA napa:

X+V=X+1=1+346x¢@P,+T=0289¢ P,~T: (16)

T.€. KOJMYECTBO Iapa, KOTOPOE MOXKET MOMECTUTHCS B JIAHHOM OOBEME YCTAaHOBKH
apo-TePMUUECKON T0pabOTKH, 3aBUCUT TOJIBKO OT TeMIiepaTypsl 7.
O4eBuHO, YTO YACIBbHBIN BEC CyXOro Bo3nyxa Yy, napa Yy, cMecu Y, paBHbI:

Y,=Y=V=B-¢P,+215T, (17)
Y,=X+V= ¢@P, +346T, (18)
Yo=X+T+V=B-0289¢P,+215T (19)

VriensHblit Bec | M° HACBHIEHHOTO Mapa MPHOIM3HTEIBHO, HO JOCTATOYHO
To4HO paBeH 0,623 npu Bo3ayxe, paBHOM 1. OTcrofa, HachILEHHBIN nap 0e3 Bo3ayxa
jerdye, 4eM CMeECh Mapa M BO3[yXa MpU TOM e OOIIeM JaBICHUH W TeMmIepaType, a
3Ta CMECH JIETYE BO3yXa.

Ho ecnm temmepaTypa cMecu MOHM3UTCS, TO OTHOCHUTEIBHBIA BEC €€ MOXKET
CpPaBHHUTCS C BECOM TOpsSYel cMmecHm WiId JAaxe ObTh Oombmie ee. [losTomy
0o0pa3oBaBIIMICS B YCTAaHOBKE Map OyAET ONYyCKaThCs TOJIBKO TOI/a, KOT/a
TeMIlepaTypa elie JOCTaTOYHO MOHM3UTCS, a TaK KaK TOpSYUil BO3yX, BXOJAIIUN B
YCTaHOBKY, OXJIAKJAETCS TIPH TMOTJIONICHUH BJIATH, TO XOJOJHBINA BO3AYX CTPEMUTCS
BHU3. OTCI071a, €CTECTBEHHO, PACIIPOCTPAHEHUE CMECH BO3/1yXa U Iapa B yCTaHOBKE
HEOOXOJMMO CYHMTaTh CBEpPXYy BHH3, T.e. BIYCKaTb CMECh B YCTAHOBKY CBEpXY,
BBIITYCKAaTh CHU3Y.

B 1 kr cmecu Bosmyxa mpu 40 °C Bmemaercs 48,9 T BOAbI IpPHU IOJHOM
Haceienud. [Ipu 80 °C Bmemaercs 193 r npu 5-% wHaceiuenun. ITostomy mpu
oxnaxaenuu ¢ 80 °C mpu 50% srnaxnoctu 10 40 °C ocaxmaercs 144,1 r Boapl.

Tak xkak 00beM BO3IyXa W Mapa U3MEHSIOTCS C TeMIepaTypod, TO MPHUHSITO
OTHOCHTbH BCE BETMYMHBI K | KT CyXOTro BO31IyXa:

x=X+Yx0289¢P,+346B-¢p P,)=0622¢ P,~B-¢P,). (20)
J1y1st meperpeToro napa, 3Ta 3aBUCUMOCTh OyIeT

x=0,622 ¢ + I- ¢, (21)
[Tpu >TOM MaprmanbHOE AaBJICHUE TIapa, OyIeT paBHO

@ P,=Bx+0,622 + x. (22)
[TapumanbHOE MaBieHUE BO3ayXa, OyaeT

B-¢@P,=0,622B+0,622 + x. (23)

B = const, 3aBUCHT TOJABKO OT X ¥ HE 3aBUCUT OT TEMIIEPATYPHI.

OTtcrola BUAHO, YTO MAapLUUAIbHOE JaBJICHUE BO3/AyXa WM Iapa npu P, ecThb
GYHKIUS TeMIepaTypbl, TO A KaXA0H TeMIIepaTypbl MOXKHO OMPENEIUTh @, T.€. ¢
OyIeT MMeTh pa3lIMyHOE 3HAYEHUEe I Pa3dudHbIX TeMmIiepaTyp. MakcumanbHoe
BO3MOXKHOE COJIep’KaHUE Iapa MIpu 3alaHHON Temmnepatype (1), a cieroBaTelbHO, U
P, nns ¢ = 1 paBHo:
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KXyaxe = 0,622 P,~B—-P, (24)

O6muit 066eM cmecH (1 + x) kr. O6ui 00beM cMecH, cojeprKamuicst 1 Kr
CyXOT0 BO3/lyXa,

V+-Y-1=2153T+B-¢P,. (25)

Tak kak ynenpHBII Bec BO3AyXa MNPUOIU3UTEIBLHO paBeH 1, TO YHCIIO
KyOMYEeCKUX METPOB BO3/lyXa OJIM3Ka YUCITY KMJIOTPAMMOB.

KonmuectBo Temia cMecu mpuHATO oTHOCHTH K 0 °C Boabl. Tak Kak yjaenbHast
TEIJIOTa BO3ayXa (KOJIMYECTBO Kajopuii B 1 Kr cyxoro Bo3ayxa) pasHa 0,24 kanopuii,
a mapa — 0,46 xajopui, TO BHYTPEHHsISI SHEprus (Teriocojep:kanue) 1 Kr cyxoro
Bo3ayxa mpu t °C paBna 0,24 t, a mapa 595 + 0,46 t, rae 595 ecTb Tak Ha3bIBaeMast
CKpBITasl TEIUIOTa MapooOpa3oBaHUsL.

Temnoconepxanue cmecu (1 + X) Kr, T.€. BHyTPEHHSISI 3HEPTHS 3TOM CMECH

i =0,24t+ (595 + 0,46 t) X = 0,24 + 0,46x + 595X, (26)
NnIn

i=0241t+(595+0,461)x x 0,622 ¢ P, ~B - ¢ P, 27)
niim

i=024t+(370+0,286t) x o P,~B-¢@P,. (28)

Hampumep, ms ucnapenunst 1 kr Boasr mpu 55 °C myxuo 595 + 0,46 t =620
Kanopuil. ITa eCTh HAMMEHBIIHI pacxo/ Teria upu 55 °C.

B 1 xr cyxoro Bosmyxa mpu t °C comepxurcs 0,24 t xamopuii. Takoe xe
KOJIMYECTBO TEIUIa MOXET cojepxkarbcsi B (I + X) kr cmecu mpu ¢ = 1, ecnu
TeMrneparypa ee OyaeT tyy, T.€.:

0,24t=0,24¢,,,+ (379+0,286t,,) xP,~B—P, (29)
rae, P, - ¢yukyusa t,, Temneparypa t,,, €cTb KpallHUU Tpeaea MOHWKCHUS
TEMIIepaTypPhl B MApO-TEPMHUECKON yCTaHOBKE, IpH |1 = CONSt.

To, uro ynenpHas Teruiora cyxoro Bo3ayxa (0,24) mouTd B JBOE HUKE
ynenpHOM TeruioThl mapa (0,46), oka3bIBaeT BeChbMa CYIIECTBEHHOE BIIMSIHHE Ha
mpoliecc mapo-TepMHUUEcKoil 00paboTku. JIeWCTBUTENbHO HApY>KHBIA BO3AYyX MpH
MaJioll HayallbHOW TeMIlepaType W MaJIOM BJAarocoAepKaHuM II0CIe Harpena
CTAHOBUTCSI OYEHb CyxuM. [lo3TOMYy mpH BCTpede C CHIPHIM MaTEpPUAJIOM BO3IYX
MEepPEeCyIIMBAeT €ro M CcaM CWIbHO OXJaXJAeTCs BCJIEACTBUE CBOEW Masoi
TerioeMKocTd. [lpy nanbHEHIEM NOBUKEHUU BO3YyX MOAXOAUT K CIEAYIOIINM
YacTSAM pacTEHUsI PHUCA, YK€ COBEPIICHHO JUIIMBIIMCH CBOEH TMOTJIOTUTEILHOMN
CIIOCOOHOCTH, BCJEACTBHE YEro Mapo-TepMuueckas o0paboTKa CTAHOBUTCS KpaiiHe
HepaBHOMEpHOW. BojsiHbie ke mapbl B BO3JyXe BHYTpHU OyHKEpa YBEIMYHMBAIOT €€
TEIUIOEMKOCTh, 3aJIEPKUBAIOT CIUIIKOM OBICTPOE OXJaXKJACHUE W B TO K€ BpeMs
YCTPaHSIOT NEPECYIIMBAHUE 3€PHOBKH II1AJTHI.

UTtoObl 1O BIQXHOCTH CHOINBEB pAacTEHUs puca 10 Iapo-TEPMUUYECKON
00pabOTKM H TMOCIe €€ 3aBepIICHUS OINPEASIUTh BCE KOJIMYSCTBO BIAard X
3aTpadyeHHON I TapO-TEPMHUIECKON 00pabOTKH, MOKHO MCIIOJIB30BAThH CIICTYIOIIHE
dbopmyst 30 u 31.

Ecmu G; u G, -00muit BeC CHOIIBEB PACTCHHS prca C 3ePHOBKOM JIO M TTOCTIE
napo-TepMu4eckoil 06padoTku, G, — BeC 3€PHOBKH pUCA, CTAHAAPTHON BIIAXKHOCTH
JUTS TIOCTIEAYIOMIEH TOPaOOTKH C TENIbIO TIOJYUYEeHHSI prca, TO:
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G.=G;(1-0,01 w) =G, (1-0,01 wy); (30)
X= Gl -G 2.
Otcrona
X+G; =1-1-0,01 w;+1-0,01 w, = 0,01 (w1 . w»)+1-0,01 wy;  (31)

X+G,=0,01 (w;. @)+ 1-0,01 w; : (32)
X+G, = 1+1-0,01w1—1+1-0,01w, = 0,01 (w1.w,)+(1-0,01w;) x (1-0,01w,). (33)

Otu gopmynbl 30 -33 ymoOHBI JUIsi pacuera CYIIKM 3€pHa IOcjie Mapo-
TepMUYECKO 00pabOTKH, TaK KakK 4acTh 3€pHA TepsieTcs nocie cymku u G, octaercs
HeomnpeaeneHHbIM. KoHeyHoe Brarocojiep)kaHue 3€pHOBKM IHANbl HE JOJIKHO
npesbimath 0,15%. VYMeHblIeHHE BIArocoAep:KaHusi HUXKE BO3AYIIHO-CYXOTO,
Oecrione3Ho, Hed(P(HEKTUBHO, MOXKET MPHUBECTH K AOMOJHUTEIBHBIM pacxojaMm |
CHIDKEHHIO KaueCcTBa KOHEUHOTO MPOAYKTa.

[Ipu maporepmuyeckoil 00padboTke nocturaercs 3PGEeKTUBHBIA MOABOA TEIIa
K CBIPBIO B BHUJIE Mapa, JETKO MPOHUKAIOIIETO0 B MEXKICTOYHOE MPOCTPAHCTBO, TJIE
KOHJICHCHUPYETCS, OTAaBasl TEIJIo ¢ TpeOyeMoil paBHOMEPHOCTHIO, YIIyOssisi 30HY
oOpabotku. Ilapo-Tepmuueckass oOpaOOTKa MO3BOJIAET 332 KOPOTKUNA MPOMEKYTOK
BPEMEHHU TOBBICUTh TEMIIEPATypy MaTepHasia, YBeIUYuTh KOdpduuuent nuddysuu
BJIATH.

HauGounbiine u3MeHEeHUs B OKpPAcKe ChIPbS MPOUCXOJUT MPU TEeMIeparypax
40-45 °C. [lanbHeliliee yBeIHMUEHHE DTOrO IOKA3aTENS CO3JAKOTCS OJIaronpUsSTHELIE
yclIoBUSL JUIsl (DUKCAIMU OKPACKU ChIPbsi, KOTOpask B TIPOIECCE MOCIEAYIOIIETO
MOBBIICHUS HE WU3MEHseTCsa. [lo3ToMy, BaXHBIM B 3TOM BOIIPOCE SBIISETCS
oOecrieueHus: KOHTPOJISL HaJl MapaMeTpaMu Ipoliecca napo-TepMUIECKOr 00pabOTKH.

AHanM3 TIOMYyYEHHBIX OKCIIEPUMEHTOB TIO3BOJMJI YCTAHOBUTH OCOOCHHOCTH
napoTepMudeckoit 00padotku. Hanbombiie u3MeHeHus! B OKpacKe CHOIbEB U 3€PHOBKU
mansl puca npoucxonar npu temmneparype 40-45 °C. C yBenMueHUEM 3HAUYEHUS ITOTO
MOKa3aTeNs CO3JAal0TCs ONarompusTHbIE YCIOBUS UIA  (DUKCAlMM OKPacKH pHca.
Hawunyumme pesynbratel Obuti ioiydenst pu t, = 80-85 °C, t,, = 80-82 °C.

JlaHHbI€, TT0 KAYECTBEHHOM OIICHKE, MOJYYEHHOTO ChIPhs, U (HOPMHUPOBAHUIO
OKPAaCKH CBHJIETEILCTBYIOT O TOM, YTO MPHU YKAa3aHHBIX MapaMeTpax ChIpbE JTydITUMU
TEXHOJIOTUYECKHUMH CBOMCTBAMHU.

CoBMeCTHOE pacCMOTPEHHE TEMIEPATYPHBIX M KPHUBBIX MapOTEPMHUUECKOM
OopaboTKe pHica OMpEeAeIUiio OCOOCHHOCTH (OPMUPOBAHHUS UX OKpPACKH TIpU
pa3nuuHbIX pexxkumax. Pexum, raoe t. = 80-85 °C: t,, = 80-82 °C mpuHATO Ha3bIBATH
«MOKpPBIMY, a pexuM, Tae t. = 40-60 °C; t, = 42-45 °C - «cyxump».

Y CTaHOBIIEHO, YTO KOHIIEHTPAIMSI MAacChl CHOTIHLEB PACTEHHS pUCa  CKOPOCTh
JBIDKEHUS TAapOBO3AYITHON CMECH BIHMSIOT Ha TPOJOJDKUTEIBHOCTH IMPOTPEBAHUS
puca 10 3aJaHHOW TeMIEepaTypbl U Maccy BOJbI, 00pa3yroIIeHcs MEXIy CIOSIMH
CHOIbEB. UeM BBIIlIe KOHIIEHTPAIUS TJIOTHOCTH CHOTIBEB pHUCa, TEM OoJiee JITUTENICH
MPOIECC TPOTPEBAaHUS W MEHBIIE Macca BOJbI, WCHAPSIEMOTO W3 MEXKIHUCTHOTO
MIPOCTPAHCTBA.

Ecnu BeimenuBInascs Boja U3 MEXKCIOWHOTO MPOCTPAHCTBA HE OyJeT ynajaeHa
CBOEBPEMEHHO, BO3MOXKHO YCUJIEHHE PUCKA CHUYKEHHUSI TOBAPHOT'O KAYECTBA CHIPHSL.
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JInsi UCKIIIOUEHUS! BBISIBICHHOTO SIBJIEHUS PEKOMEHJIOBAHO MOCIEYOOPOUHYIO
00paboTKy MPOBOAUTH B JiBa ATana. Ha nepBoM srtare temneparypa napoBO3TyIIHON
cMmecH poipkHa ObiTh =100 °C, a e€ Bmarocozepxanue - d > 250 F/M3, CKOPOCTh
JIBIOKEHUS Bo3ayxa V > 0,3 M/c, Bpems TipoayBaHus m = 15 MuH.

Ha BTopom aTamne npu Toil e TemrepaType, CKOPOCTH JABMKEHHUSI BO3IyXa U
MPOJIOJKUTEILHOCTH 00pabOTKM OBICTPO CHUIKAETCS BIIArOCOAEpP)KaHUE CMECU 0
40-50 1/m° 32 cUeT OTKITIOUEHHS OCTPOTO [apa C BHICOKO} TEMIIEPaTypOii.

Jis  mpuOIU3UTENBHOTO pacueTa KWHETHKM TEIIoOOMEHa YCTaHOBJICHA
3aBUCUMOCTh MEXIy KpuTepuem PeOuHaepa u Bilarocojep:kaHheM pHca, KOTopas
MOJKET OBITh OIMCaHa YpaBHEHHEM BHJA:

Rb =" 1r7exp [-0,65(U1—U2)], (34)
rae Ry,- kpurepuit PeOunnepa, mpeacTaBisomuii cO00 COOTHOIICHUE TETUIOTHI Ha

HarpeBaHUe pHUca K TEIUIOTE Ha UCIApPEHUE BIIary,

-1.7 u -0.65 - smnupuueckne Ko3PPUINESHTHI;

U - BIIarocoJiep;kaHue puca a0 oopaboTKy;

Uy - BJIarocoJIep>kKaHue prca rmocyie 00padoTKu.

[TonyueHHast 3aBUCUMOCTh Rj; OT BJIAroCOAEpP:KAHUS IMO3BOJIAET PACCUUTATH
TeMIepaTypy MaTepuaia B 1000 MOMEHT Maatoniel CKOPOCTH CYIIIKHU.

Hcxons u3 ypaBHEHMI MaTEPHAIBHOTO U TEIJIOBOrO OAJIaHCOB Ipoliecca napo-
TEpMUYECKOl 00pabOTKM, BbIBEACHA (QopMyna s pacuera pacxoja Iapa Ha
IpPOBEICHHE  Tpolecca B pacyeTe Ha  EIMHMIYYy  IUIomaad  OyHKepa
AKCTIIEPUMEHTALHON YCTAHOBKU KaMephl:

= =0,1d — 0,556 L + [ 10474 (35)
F F

rae Cr - MacCOBBIN pacxoJl mapa, Kr/c:
F - mIomaas OCHOBaHMS KaMephl,M?
d - BmarocozeprxaHue Bo3ayxa I/Kr:
M- BJIaroCoep KaHie 3€PHOBKH pHca Imociie 00paboTKu: mi - Macca puca, Kr:
My - OCHOBAHME HATYPAILHOIO Jorapudma.
[Ipu 5TOM MOJyYEHHAs! DKCIIEPUMEHTAIbHASA KPHUBas ObLIa alnpOKCUMHUPOBAHA
YPaBHEHHEM:

=7=289,2 * L1047 (36)

rne U - Bmaroconep:kanue CHOIIbEB pUca, KI/KT:

t - Bpems, c.

Marematudeckass o00paboOTKa pe3yJbTaTOB HCCICIOBAHUM C TMOMOIIBIO
IpPOrpaMMbl  TUTIEPOOTMYECKOM PETPECCHH  TMO3BOIMIIA TIOMYYUTh CIEAYIONIYIO
3aBHCHUMOCTH JIJISl ONIPEIEICHUS MPOJOKUTEIFHOCTH TpoIecca Mapo-TePMUUYECKOM
nopaboTku cHombeB puca, pu 100 >t >40 °C

1
T=4+B+- (37),
u
rae T — mpoAomKUTENbHOCTh TAPO-TEPMUIECKON 00paboTKH, Yac;
A u B -smnupudeckue kodddunuentsr; U - Biaroconepxanue, KI/Kr.
[IpoBeneHHBIE  DKCIIEPUMEHTAJIbHBIE  WCCIAEAOBAHHWS  TMOKa3ald,  4TO

BJIAroCOJIep>KaHUE 3E€PHOBKH MBI Mepel] HayajioM Hapo-TepMUYECKON 00paboTKu
cocraBisier 1,1 Kr/kr, a crebns ¢ mertenkoil 4,54 Kr/kr, mociae mapo-TepMHUYECKOM
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o0pabotku cootBeTcTBeHHO 1,3 u 3,0 KI/KT, 9TO CBHIETEILCTBYET O TOBBIMICHUU
BJIArOCOJIEP>KAaHUSl 3€PHOBKM IMANbl 3a CYeT HAOyXaHHWS KOXYpbl W Tepexoja
MHUKPO3JIEMEHTOB B 3€pHOBKY puca. M3 naHHBIX Ta0m.3. BHIHO, 4YTO TIpH
MOJIICpKAaHUM  TeMIIepaTypbl BHYTPH OyHKEpa Mapo-TEPMHUYECKON YCTaHOBKH,
IPOAODKUTEIFHOCTh TIporiecca cocTtaBisger 19,64 dvaca, a mnpu TOBBIIICHUH
Temmeparypsl 10 60 °C 1 BBIIIE TPOIOKUTEILHOCTD €€ COKPAIIaeTCs.

Tabmuua 2. Dmnupudeckue KOIPGUIUEHTHI U MPOAOIKUTENBHOCTh Mapo-
TEPMHUUYECKON 00pabOTKH

Temmneparypa 3HauYeHUS [IponoipKuTEIBHOCTH APO-
rnapo- OMITUPAYECKUX TEPMHUYECKOI 00pabOTKH, yac
Tgpwglqc:—:CK(c))p(Ij K03 UITUECHTOB enroncH orca Cre6ns pacTenus
00paboTKH, X Z p p prica

40 18.57 1,24 19,64 20,03
60 5,01 4,10 9,26 9,33
80 3.01 5.10 8,26 8,33
100 1.125 6,10 7,38 7,45

Opnako, 1O pe3yibTaTaM HCCIEAOBAaHUN MPEANOYTEHUE HYKHO OTAATh
«MOKPOMY» PEXKHUMY, KOTOpPBIH OOecreurBacT HAWIy4llylo (UKCAlUio I[BETa U
OBICTPOMY TIEPEXOAY MUKPOIJIEMEHTOB M3 KOXYPHI B 3¢pPHOBKY IIIAJIBI pHCa, OJIM3KOTO
10 3HAYCHUIO (DEPMEHTHPOBAHHOTO PUCOBOTO CHIPHSI.

Ha puc. 9. npuBeneHs! pe3yabTaThl JIAOOPATOPHBIX MCCICTOBAHUN N3MCHCHUS
BJIQKHOCTH CTEOJsI W 3CPHOBKH Ikl PAcCTEHUS pHcCa B 3aBUCUMOCTH OT
MPOJOIKUTEILHOCTH, TApO-TEPMHUUECKON 00pabOTKE Ha HAKCIEPUMEHTAIHHOM
yCTaHOBKE.

IIpontecc  mapo-tepmuuecko  0oOpaOOTKM  3€pHOBKM  IHAjbl  puca
ocymiecTBisieTcs: B Tpu (as3bl. 3amayueit nepBoi ¢has3bl mapo-TepMUIECcKoil 00padboTKu
SBJISIETCS TIOJIHEM TEMIIEPATyphl BO3/IyXa U CHOINBEB PACTCHUS PUCA HAXOMISIINXCS B
kamepe 10 55°C (puc.7).

90

3 79,1
S 80 g 02

3 68,1

= 70 60,3

g 60 >3 544 537 53 535 523 521 52,1

Q

E % 50

= S 40 Paa 1
g 2 5 247 26,2 283 264 265 266 26,6 267 26,7

g 30 23232 24,1 <5 Pap 2
E 20

g

10

(5]

5 o0

1 2 3 4 5 6 7 8 9 10 11 12

MpoponxKutenbHOCTb NapoTepmMmuyeckoii 06paboTku (dac)

Pucynok 7 - JIlnarpamMma M3MEHEHHSI BIQKHOCTH CTEOJIS U 3€PHOBKH IIAJIbI PACTEHUS
pHica OT MPOAOJDKMTENLHOCTH ApO-TEPMUYUECKOM 00padoTke Ha ycraHoBke (t = 55°C,

OTHOCHTEJIbHAS BIaKHOCTH Bo3ayxa W = 65-70 %)
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B atoii (aze 3arpyxeHHoe B OyHKEp CHOIbSI CTEOJIEH C KOJOCHIMH 3€PHOBKH
miaJibl puca, MPOrpeBaeTcs 10 MpeAeNIbHOM TeMmeparypbl, MpeayCMOTPEHHOU
PEXMMOM Tapo-TepMuueckoil 06paborku (55°C) W IPUBOAUTCS B PaBHOMEPHOE
COCTOSIHUE OKPYXKAIOIIMM BO3yXOoM. B 3TOT mepuoa pekomeHmyeTcsi ObICTphIM (B
TeyeHue 1-2 yaca), HO paBHOMEPHBINA MOJABEM TEMIIepaTyphl Bo3ayxa B kamepe. [
TOro 4to0B yCKOpHTH mporpeBannme 10 50-55 °C mpum 55-rpagycHOM pexmMe,
TeMIIepaTypy BO3AyXa B OyHKepe HOBBIMAIOT 10 60-65 °C 10 MOMEHTA JOCTIKCHHS
CBIDBEM TeMIlepaTypbl pexuma. [Ipu mporpeBaHMd ChIPbS PaA3HOCTb MEXKAY
TeMITepaTypoii BO31yXa GyHKepa ¥ ChIpbs He JomkHa mpesbimrars 9-10 °C.
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Pucynok 8. 55 — rpagycHbIf pexuM mapo-TepMUIecKoil 00paboTKH.

OTHocUTeNbHAs BIAXHOCTh BO3AyXa B TiepBOM (a3e peryaupyercs B
3aBHCHMOCTH OT BJIQYKHOCTH CTeOJIel pacTEeHUs! puca U MOJACPKUBACTCS Ha YPOBHE,
HE JIOMYCKAIOIIEM TepechIXxaHus nepuepruuecknx CI0eB B CHOMbIX. /sl cHOMbEB,
MOCTYMHAIOIMIMX Ha Iapo-TEPMUYECKYI0 00paboTKy ¢ BiaxkHocThio (13-20%),
YCTaHaBIMBAETCA W TOJJEPKUBACTCS OTHOCUTENbHAs BIAXKHOCTh BO3ayxa 65-75%,
JUTSL KUTI C TOBBINIICHHOM BIakHOCTHIO (20-23%) -50-55%.

Bropoit mepuon depmentanuu (BTopas (aza) oO0ycIOBIMBAaET KauecTBO
IoJlyyaeMoro chbipbi. HacTtymienue BTopod ¢a3bl mpolecca XapaKTepu3yercs
TIOCTOSIHHBIM TOJIEpKaHueM Temmeparypbl B Oynkepe (55 °C u BIaXHOCTH Ha
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ypoBHe 60-65%) HarpeBaHHEM CHOIBEB CTEOJIEM pacTEeHUs puUca C KOJOCHIMHU
3€pHOBKHM IIaJbl pUCa. 3€PHOBKH Ikl pUCa BIAXKHOCTh BO3/yXa B OyHKEepe BHOBb
noBeimaloT g0 70%. Koner mapo-tepMuyeckod 0O0paOOTKU OIpeAesseTcss o
BHEIIIHEMY BHJY CBIPbsl (3JIACTHYHOCTH, IIBET, 3arax), aHAINTHYCCKUMHU IyTEM B
nabopaTopHbIX ycioBusX. OxlaxJeHue Bo3ayxa OyHKepa W CHONbEB cTelei
pacTeHusi puca ¢ KOJIOChSIMU 3€pHOBKH IIAJbl PUCA, MPOBOAAT IMMyTEM MOCTENEHHOTO
MPOBETPUBAHUS OYHKepA.

I'naBa 4. DxoHoMu4eckasi 3pGeKTUBHOCTH TEXHOJIOTHH U YCTAHOBKH JIJIs1
napo-TepMuYeckoil A0padoTKH 3epHOBKM adbl puca. CTOMMOCTh YCTaHOBKHU
cocraBuia 670,6 ThIC. COMOB, C YY€TOM CTOMMOCTH MpPUOOPOB aBTOMATHKH U
napooOpaszoBatensi. Ce30HHass cyMMa 3aTpaT C Y4YETOM aMOPTU3ALMOHHBIX
oruncieHuit cocrtaBmina 251.3 Teic. comoB. CebectoMMocTh | TOHHBI Mapo-
TEPMUYECKON 00paOOTKM 3€pHOBKHM IIANbl pHUCa Ha YCTaHOBKE 1,2 TBIC. COMOB.
Bricokass skoHoMMueckas A(PQGEKTUBHOCTb YCTAHOBKHM Ul MapO-TEPMUYECKOM
00paOOTKU 3€pHOBKM WIaJIbl pUca, MOATBEPHKIAETCS BBICOKOW T0OJIOBOM MPUOBLIBIO
(ue meHee 3,3 MJIH. COMOB) U MUHUMAJILHBIM CPOKOM OKyraeMocTH (1 ro).

BbBIBO/IbI

1. N3BecTHbIC armaparbl JUTSE Mapo-TEPMHUUYECKON 00paboTKH
CEJIbCKOXO3SIIICTBEHHOT'O ChIPhs, B OCHOBHOM MPUMEHSIOTCS JIJIs1 OUMCTKHA KOPHEIUIOAO0B
OT KOXXYpBI, JJISi CHATUSL KOXKHUIIBI TOMaToB, kaprodeins. depmenranus yas, Tabaka
IpUMEHSIETCS 17151 00paOOTKHU M MOJy4eHUs] TOTOBOro noiydadpukara. OHa Hanbomee
0JIM3Ka K MpoIleccaM Mapo-TEPMUUECKON 00pabOTKH 3€pHOBKH IAJIbI pUCa.

2. Ha ocHOBaHMM TTPOBEACHHBIX MOJICBBIX SKCIICPUMEHTAIBHBIX UCCIICIOBAHUMA
YCTaHOBJICHbl OCHOBHBIE MapaMeTpbl OyHKEpa YCTaHOBKU JUIsl MapO-TEPMUYECKOM
OpabOTKM 3€pPHOBKM pHCa M HAa OCHOBE UX pa3paboTaHa KOHCTPYKTHBHas CXeMa
AKCTIIEPUMEHTATLHON YCTaHOBKH.

3. Teopetnueckn 000CHOBaHa MOBEICHHUE Mapa U HarpeTOro BO3yXa B MpoLecce
napo-repmMuyeckoir 00pabotku. [lomyuena auarpamMMa 3aBUCHUMOCTH TEMIIEPATYPHI
MIEPETPETOrO Mapa U COACPKAHUS B HEW KIJIOTPaMM HACBILIEHHOTO Mapa. Y CTAaHOBJICHO,
YTO KOJHMYECTBO Tapa, KOTOPOE MOXKET MOMECTHTHCS B JTAHHOM OO0bEME YCTaHOBKH
Napo-TePMUYECKON TOPAOOTKU, 3aBUCUT TOIBKO OT TEMIIEPATYPHI.

4. Tlomydens! (opmyibl ynoOHBIE AJIsi pacueTa CYIIKHA 3€pHOBKU IIAIBI pHCa
1ocJie Mapo-TepMUUEcKoi 00pabOTKU. YCTaHOBJIEHO YTO KOHEYHOE BJIAroCOAEp)KaHHe
3€pHOBKM IIAJIbl HE NOHKHO npeBbiath 0,15%. YMeHblIeHne BIarocoaepx aHus HIKE
BO3/IYIITHO-CYXOT0, 0ecroie3HO, HeA(D(PEKTUBHO, MOXKET MIPUBECTH K JIOMOJTHUTEIILHBIM
pacxoziaM ¥ CHU)KEHHUIO Ka4eCcTBa KOHEYHOTO IIPOIYKTA.

5. PesynbraramMu 3KCHEPUMEHTAIBHBIX MCCIECIOBAHUN MPOJOJIKUTEILHOCTD
Napo-TepMUYECKOl 00pabOTKH B 3aBUCMMOCTH OT TEMIIEpaTyphl mapa B OyHKepe
YCTaHOBKM COCTaBJIsieT OT 8 10 20 yacos.

6. Bricokas sxoHOMUYecKast A3PHEKTUBHOCTh YCTAHOBKU JIJISI TAPO-TEPMUIECCKOM
00pa0OTKK 3epHOBKH INAbl PHCA, TIOJTBEPKIACTCS BHICOKOW TOJI0OBOM MPUOBLIBIO (HE
MeHee 3,3 MJTH. COMOB) 1 MUHUMAJIBHBIM CPOKOM OKyraeMocTtH (1 rox).

/. HoBu3zHa u mOTpeOHOCTh MaHHOW paboThl moATBepkmaercs IlareHTom
No2328 KP «IlepenBukHOE YCTPOMCTBO MapO-TEPMUUYECKONW OOpPaOOTKH CHOIIBEB
puca» u npoektom ['M3 ma 2024 roxm mo teme: «Pa3paboTka u mpakTHUECcKOe
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MPUMEHEHNE HOBOW TEXHOJIOTHU MOCIEYOOpOYHOM JOPaOOTKH prca B YCIOBHUAX FOTa
Keipreizcrana» Ha o6mryro cymmy 1810810 com (moroop 2023/11,14 SAP Ne
83455498, Ne npoekra 20.2217.7.-001.00).
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MeXaHU3alHUAJO0HYH TeXHOJIOTHSJIAPhI )KAHA KapaxaTTrapbl afuCcTUIH 000HYA
TeXHMKA WJIMMACPUHUH KAHIAMIATHI WIMMMI JAapaacblH M3JEHHMI AJIyy YYYH
«Kypy4 maibIChIHBIH JaHAAPBIH ()epMEHTALMSAIO0HYH TEXHOJOTHSICHIH HIITEI
YbIryy KaHa (epMEeHTAUMSAI00YY OPHOTMOHYH JKYMYIUYY OpPraHAapbIHbIH
napaMeTpJepUH Heru3/1e0 » TeMaChIHAArbl JMCCEPTANMACHIHBIH

PE3IOMECH

Herusru AYKbIY ce31ep: byy-TepMukanbik Kanpa UIITETYY,
dbepMeHTausII00, KYPY4 OCTYPYY, IIAJIBIHBIH JJaHbl, Oyy T€HepaTopy, MUKPOKIMMAT,
OyHKep, TEXHOJIOTHS.

N3uaneenyn o0bexkTrcu: Keiprei3cTanga araiiblH  aaucTep TapaOblHAH
TEKIICPWIIAIN, OCTYPYYr® JKOJJIOMO AQIbIHTAH KYPYYTYH COPTTOpPY ’KaHa IIajbl
JlaHJIapbIH Kalipa UIITETYY4y OyYy-TepMUKAJBIK allMapaTThlH TEXHOJIOTHUSCHI.

N3uaneenyn makcarel: [llansl KypydyHYH JaHAapblH Oyy-TEpMUKAIIBIK
anmaparTa Kaiipa UIITeN YbITYYHYH TE€XHOJIOTHSICBIH HETU3]100.

N3unaneenyn bikmMachl: JKymyil TUNOTe3alapblH  Kypyy, CYHYIITapiAbl
TEOPUSUIBIK ~ JKaKTaH HEru3[ee JkaHa Oyl CyHylmITapiaH KeJIWIl — YbIKKaH
HaThIMKamapabpl OMp KaTap Jarbkl yjiail HINTEN YbITyy, ajapibl SKCIIEPUMEHTAIbIK
MaaJibIMaTTap MEHEH CAJIBIIITHIPYY..

AJIBIHTAaH SKBIMBIHTBIKTAP ’KaHa AJapAblH KaHbLIBITBI: BUpUHUM X0y
HKCIIEPUMEHTAJABIK U3WI©6J6p IIaldbl JAHAAPBIH KBIMHOONO >KaHa >KbIHHOOJOH
KMUUMHKY Kalipa MIITETYYe MIajbl 6CYMIYTYHYH OOOJOPYHYH, ca0aKTapbIHbIH jKaHa
aJibl KYpYY JaHJapbIHBIH HBIMIYYJYK HapamMeTpJepUHUH ©3repeepYH aHbIKTA[IbI;
OYHKEpJIMH MapaMeTpiIEpUH aHBIKTOO YUYH KO3 KapaHAbUIbIKTAp *KaHa HETM3ru TYTYK
KOLIYJIMaJapblHbIH WH)KEHEPAUK OCENTOe® TEXHUKACHI albIHIbL;, IIAJIbl KYpPY4
JaHAapblH  WIITETYYydyy  Oyy-TepMHMKAJIbIK  allaparTblH  TEXHOJOTHSUIIBIK
napaMeTpiiepuH 3cenTee Y4YH dopMmynaiap TY3YJAY; IMIadbl Kypyd JaHAapbiH
UIITETYY4Y Oyy-TepMUKaJBIK IIaiiMaHra nateHT aiabiHabl (mateHT KP Ne No2328 )

Koanonyy paenraum: GIZ mnpoektn wmeHen (bopOopayk — Asusiiarsi
DKOHOMHUKAJIBIK ~ CEKTOPAYH OHYTYYCYHO mMpodecCHOHANABIK OumuM  Oepyy)
Kap>KbUIAHBII, anmapaTTeiH gaspaanbibsiHa 2024-xeuira 1,811 MuH. coM Kapainras,

Koanonyy xkaarbl: Alipln uyap0a KoomlepaTUBAECpUIKAaHA KekedapOaap,
arpapJibIK OKYy *aulJIapJIbIH OKYY MPOLIECCTEPH.
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PE3IOME

auccepranuu KoukonOaeBoil AiiHaryj AOabLIIaeBHbI Ha Temy: «Pa3padorka
TEXHOJIOTMH W O00OCHOBaHHME MAPAMETPOB PadOYMX OPraHOB YCTAHOBKHM IJIfA
(epMeHTAIUM 3€PHOBKM IHAJbl PHCA», HA COUCKAHHE Y4YEHOH CTeNeHHU
KAHJAUJATA TeXHUYECKHX HAayK, nmo cnenuajabHoctu 05.20.01 —rexHosorum u
cpeACcTBAa MEXaHU3AIMHU CeJIbCKOI0 X03s1iicTBa

KiroueBble cioBa: mapo-tepmuueckas oOpaboTka, (pepMeHTalus, pacTeHue
pHca, 3epHOBKA IIIaJibl pHCa, TApOreHEePaTOp, MUKPOKINMAT, OYHKEp, TEXHOJIOTHS.

OO0bekT ucciaenoBanms: PaiionupoBanHble B KbIpreiscrane copra puca, u
TEXHOJOTHSI TapO-TEPMHUUECKON 00pabOTKH 3€pHOBKH IIAJIBI.

Hean ucciaenoBanusi: OOOCHOBaHME TEXHOJOTMH M pa3pabOTKa yCTaHOBKHU
JUISL TapO-TEPMUYECKON 00pabOTKH 3€pHOBKH IIAJIbI pHUCa.

Metoabl uccaenoBanmsi: [loctpoenne pabodeil TUMOTE3bI, TEOPETUUECKOE
00OCHOBaHUE TPEIJIOKEHUA U TOCHenyromas pa3paboTka psga CIEICTBHM,
BBITEKAIOIINUX U3 ITUX MPEIIIOKEHUN U COITOCTABIEHNUE UX C JAHHBIMU OIIBITOB.

IlosrydyeHHble pe3ybTaThl 1 UX HOBH3HA: BriepBbie S3KCIEpUMEHTAIBHBIMU
UCCJIEOBAHUSIMU YCTAHOBJIEHO HW3MEHEHHME BIIAXXHOCTHBIX I1apaMETPOB CHOIIBEB,
cTeOJIsl pacTeHHs] U 3€pHOBKH ILAjbl pUca B Mpolecce YOOPKU U MOciieyOOpOYHOM
00pabOTKM 36pHOBKH IIAJIbI; TOJIY4YEHbBI 3aBUCUMOCTH Ul 0OOCHOBaHUS IIapaMeTpOB
OyHKepa W METOJUKAa HWHXEHEPHOrO0 pacuera NapamMeTpOB OCHOBHBIX Y3JIOB;
BBIBEJICHbI (DOPMYJIBI JJIsi pacueTra TEeXHOJOTMYECKHX MapaMeTpOB YCTAHOBKHU MJIs
apo-TEPMUYECKON 0O0pabOTKM 3€pHOBKM WIANbl pUCA; HA YCTAHOBKY Uil Mapo-
TEpPMUYECKON 00pabOTKH 3€pHOBKM IIayibl puca noiydeH nateHT (mateHT KP Ne
Ne2328).

Crenenb ucnoJb3oBanmsi: mo mnpoekty GIZ  (IlpodeccuonambHoe
oOpa3oBaHHUE JUIsI CEKTOPOB JKOHOMHYECKOTo pocta B LleHTpanbHOU A3un)
(dbrHaHCUPOBAHO M3TOTOBJICHUE YCTaHOBKHU B cymme 1,811 Thic. comoB B 2024 rony.

OobsacTh npuMeHeHUs1: B celbCKUX KOONEPATUBHBIX M YACTHBIX XO3MCTBAX,
a TaKXKe B yueOHOM MPOIECCEe arpapHbIX BY30B.
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SUMMARY

dissertation by Ainagul Abdyldaevna Kochkonbaeva on the topic:
“Development of technology and justification of the parameters of the working
parts of an installation for the fermentation of shala rice grains”, for the
academic degree of Candidate of Technical Sciences, specialty 05.20.01 -
technologies and means of agricultural mechanization

Key words: steam-thermal treatment, fermentation, rice plant, shala rice grain,
steam generator, microclimate, bunker, technology.

Object of study: Rice varieties zoned in Kyrgyzstan, and the technology of
steam-thermal processing of shala grains.

Purpose of the study: Justification of technology and development of an
installation for steam-thermal processing of shala rice grains.

Research methods: Construction of a working hypothesis, theoretical
justification of proposals and subsequent development of a number of consequences
arising from these proposals and comparing them with experimental data.

The results obtained and their novelty: For the first time, experimental
studies have established changes in the moisture parameters of sheaves, plant stems
and shala grains of rice during the harvesting and post-harvest processing of shala
grains; dependencies were obtained to justify the parameters of the bunker and a
technique for engineering calculation of the parameters of the main components;
formulas were derived for calculating the technological parameters of the installation
for steam-thermal processing of shala rice grains; a patent was received for an
installation for steam-thermal processing of shala rice grains (patent KR No Ne2328)
Extent of use: according to the GIZ project (vocational education for economic
growth sectors in Central Asia) financing for the manufacture of the installation in the
amount of 1,811 thousand soms, for 2024.

Scope of application: In rural cooperative and private farms, as well as in the
educational process of agricultural universities.
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