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Aounxncanynot T., 0. m. 1., npogheccop, akaoemux ACXH PK,
Aounxcanos /I.T., k. m. H.
KazHUUMDCX, 2. Anmameol

COBPEMEHHBIE PECYPCOCBEPEIAIOIIUE TEXHOJIOI'MU
3AI'OTOBKH U ITPUT'OTOBJIEHUA KOPMOB
B AT'POPOPMHUPOBAHUAX

B cmamuve npeodnoosicenvt Hogble pecypcocbepecaroujue MmexHoI02UU 3a20MO8KU ePYObIX KOp-
MO8 U ceHadica, obecnedusaroujue CHUNCeHUue KOIUYecmsa onepayutl U yOenbHulX IKCHIYama-
YuonHvIX 3ampam. [l ocyujecmenenus npeodiodceHHbIX MexHoI02ull mpebyemcs paspado-
mams NPUYEnHol WUPOKO3AXEAMHDBIL KOPMOYOOPOUHDBIL KOMOAUH U MAL02A0aApUMHbLU Pa3-
OamuuK-cMecumens KOpMos ¢ 06beMoM Ky308a Su’°

AHanM3 CTaTUCTUYECKUX JIAaHHBIX MOKA3bIBAET, UTO B HACTOAILEE BPEMs, B
pecnyonuke B 2012 rogy umenock 17,6 MITH. TOJIOB OBELl U 5,7MIIH. TOJIOB KpyTI-
HOTO poraroro ckora. Kpome Toro, €XeromHslii NMPUPOCT IOTOJOBBS OBEIl H
KPYIIHOTO pOraToro CKOTa COCTaBIIIET NpUMEPHO 3... 5%. Mcxona u3 3toro 3a-
TOTOBKa BBICOKOKQUE€CTBEHHBIX KOPMOB ¢ MUHUMAJIbHBIMU YIEIbHBIMH JKCILTya-
TallMOHHBIMU 3aTpaTaMH UMEET IEPBOCTEIICHHbBIE 3HAYCHHE.

Kpome toro, IIpe3nnenToM cTpaHsl MOCTaBICHA 3a1a4a — NOBBIIIEHUE JKC-
NOPTHOTO TOTEHLHAaJa CTPaHbl MO MSCHBIM NPOAYKIUSAM. VIMEHHO pelieHue
JaHHOM 3a71auu TpeOyeT OpraHu3aluid OTKOPMOYHBIX U MOJIOUHBIX (epM.

B HacTtosiiee BpeMst 3arotoBka rpyObIX KOPMOB JJIsi 3UMHETO0 KOPMIICHUS
KUBOTHBIX SBJISIETCS aKTyaJbHOU MPOOIEMOM CTpaHbl. ITO CBA3aHO C TEM, UYTO B
YCIIOBUSIX PE3KO KOHTUHEHTAJIBHOIO KJIMMAaTa ISl 3UMHET0 KOPMJICHUS JKUBOT-
HBIX HEOOXOIMMO MPOU3BOAUTH 3ar0OTOBKY I'pyObIX KOPMOB, CHJIOCA U CEHaXa B
00IbIINX 00BEMAX.

B xo3zsiictBax PecnyOnuku KazaxcTtaH, 3aroroBka rpyObIX KOPMOB, B OC-
HOBHOM, OCYILIECTBIIIETCS B BUJE PYJOHOB WJIM B MaJOrabapUTHBIX TIOKAX.

OnHako Bce 3TH yKa3aHHbIE TEXHOJOTHMU 3arOTOBKH T'PYyObIX KOPMOB MHO-
rOONEepPalMOHHbIE U OHM OCYIIECTBIISIOTCS C BHICOKUMHU YAEJIbHBIMU KCILTyara-
IMOHHBIMM 3arpaTtaMu. Hampumep, npu pyJIOHHONW TEXHOJOTMH KOJIMYECTBO
orepanuii HauWHas CO CKallMBaHUsS TPaBbl 10 €€ 3UMHEH paznaun — 12, a npu
3aroTOBKE IPyOBIX KOPMOB B MaiorabapuTHBIX TIOKax — 11.

B namreit pecniyOnnke Takke nmpoOIeMHOM 3aadeii sIBISIETCS 3ar0TOBKA Ce-
Haxka. JlJi1 3aroTOBKM CeHa)ka MOXHO MPUMEHUTh HHOCTPAaHHbIE KOPMOYOOpOU-
Hble kOMOaiiHbl. OJHAKO, OHM MMEIOT BBICOKYIO IIEHY, IIO9TOMY B HACTOsIIEe
BpEMs 3aroTOBKAa CEHa)ka HE Halllla IIWPOKOE MPUMEHEHUE B KUBOTHOBOAYE-
CKHMX XO3SIMCTBaX CTPAHBL.

B xo3siictBax Ka3axcrana Takxe HE OCYIIECTBISIETCS 3arOTOBKa KyKypy3-
HOTO CHJIOCA. DTO CBA3aHO TaKXKE€ C OTCYTCTBHEM OTEYECTBEHHBIX KOPMOYOO-
pOUYHBIX KOMOaiHOB. JlJis MPUTOTOBIEHUS W pa3fayd MOJHOPALMOHHBIX KOP-
MocMecell Ha (hepmax MPUMEHSIOTCS pa3aTYMKU-CMECUTEN KopMoB. B HacTo-
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amee Bpems B crpaHax CHIT u 3a pyOexoM BBITyCKAIOTCS pa3gaTiUKu-
CMECHTEIIH KOPMOB C 00BEMOM Ky30Ba Goiee 8 M’ .

AHanu3 CTaTUCTUYECKUX JAHHBIX MOKA3bIBAET, YTO B HACTOSAIIEE BpeMs B
Kazaxcrane 3apeructpupoBano 15730 KpecTbSHCKUX XO3SIMCTB, KOTOpBIE CO-
nepxkat kpynHbid poratblii ckoT (KPC). U3 Hux 12 thic. uMeroT 10 50 rosoB
(oxom0 80%); 2,5 ThIC., 10 300 romoB (16%); 204 no 1000 rosoB u TOIBKO B 7
xo3sucTBax coaepxurca cebiae 1000 romos KPC. 1o Hanuuuio oBel u ko3 3a-
peructpupoBaHo 1359 xozsiictB. U3 Hux no 1000 romoB coxepxar 989 xo-
3stiicTB (73%) u cBbime 1000 ronos comepxkat 370 xo3siictB (27%). Otcrona
BUJTHO, YTO XO3SIMCTBA, TPEOYIONINE MEXaHU3AIUIO TIPUTOTOBIICHUS TIOJTHOPAITH-
OHHBIX KopmocMecel, B cpeneM umeroT 50...300 KPC umm 1000...1500 romos
OBell.

Ha ¢epmax ¢ noromoBseM 300 ronos KPC 3a cyTku HEOOXOUMO MTPUTOTO-
BUTH 0K0JIO 9000 Kr monHOpaunoHHOW KopMocmecHu. [Ipu TpexpazoBoi paznaue
KOPMOB Ha OJIHY pasjilauy He0OXOAMMO MPUTOTOBUTH U pa3faBaTh 3 T KOpMOCMeE-
cu. JlaHHBI 00bEM KOPMOB IO 300TEXHUUYECKUM TPEOOBAHMSM CIENyeT pa3jia-
Bath 3a 1,5...2,0 yaca, mo3TOMy €ro MOXKHO pas/iaBaTh 3a 2 peiica, T.€. Majora-
OApUTHBIM Pa3IATYMKOM-CMECHUTENIEM KOPMOB MOXKHO pazaaBarh 1500 kr kxop-
mocMecH. [IpH IUIOTHOCTH KOPMOCMECH P, = 360 Kr/M’ HEOOXOIUMBIl 06beM
Ky30Ba Pa3NaTdnKa-CMECUTENs paBeH 4,2 M, IOATOMY CIIeIyeT pa3padoTarh Ma-
JorabapuTHBIN pa3aaTyuK-CMECUTENh KOPMOB ¢ 00HEMOM Ky30Ba 5 M”.

JI7s IpUroOTOBIICHUS W Pa3/layd MOJHOPALIMOHHBIX KOPMOCMECEN B XO35H-
CTBEHHBIX YCJIOBUSX C MHUHUMAJIBbHBIMH YIAEIbHBIMU 3KCIUTyaTallMOHHBIMHU 3a-
TparaMu HEoOXOIUMO pa3paboTaTh HOBBIE TEXHOJIOTHUU 3aTOTOBKHU TPYOBIX KOP-
MOB, CEHa)ka, MPHUTOTOBJICHUS] W pa3fadd IMOJHOPALHUOHHBIX KOPMOCMECEH, a
TaKke HEoOXOIUMO pa3paboTaTh TEXHUYECKHUE CPEACTBA ISl OCYIIECTBICHUS
MPENJIOKEHHBIX HOBBIX TEXHOJOTHM U CLIOCOOOB 3aroTOBKU I'PyObIX KOPMOB, Ce-
Ha)ka ¥ MPUTOTOBJICHUS MOJTHOPAIIMOHHBIX KOPMOCMECEH.

st CHYDKEHUST YIETbHBIX AKCILTyaTallMOHHBIX 3aTpaT HaMU MpejiaraeTcs
3aroToBKa IrpyObIX KOPMOB B M3MeIpdieHHOM BHUe. CyTh mpeajaracMoi TeXHO-
JIOTUU 3aKJIF0YAETCsl B TOM, YTO MOCJIe crpedaHusi CeHa B BaJIKU OHO MOAOUPAET-
Csl, U3MEJBYAETCS U TPY3UTCS B TPAHCHOPTHBIE cpencTra. [locie storo usmens-
YeHHAsl Macca TPAHCIIOPTUPYETCS K MECTY CKUPIIOBAHUS U CKUpa GOPMUPYETCS
non HaBec. [Ipu 3TOM 3UMOI OCTaeTcs MOrpy3Ka U3MEJIBYEHHOTO CEHAa COBMECT-
HO C CHJIOCOM M KOMOMKOPMaMH B pa3aTdUKU-CMECUTETN KOPMOB U MPUTOTOB-
JIEHHAsI TIOJIHOPALIMOHHAsI KOPMOCMECH Pa3/laeTcsi B KOPMYIIIKK WM Ha KOPMO-
BOU CTOJI.

B HacTosiiee BpeMst 11 3aTOTOBKY TPYOBIX KOPMOB, CEHaXKa M CUJIOCA BbI-
MyCKAIOTCS Pa3JIMuHble KOPMOYOOpPOUHBIE KOMOAWHBI, MOIO0OPIIUKU-U3METh-
YUTEIU M TEJNEeKKU-MOAOOPIIMKY, Hampumep, Poccusi BBITYCKaeT TENeKKHU-
nonoopuuku TIID-45, kopmoybopounsie komOaiinbl [TH-400, Ha YkpauHe BbI-
MyCKaeTcs MpUIeTTHON KopMoyOopouHbiii kombaitn KITN-2,4A [1].
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®upmbr «Deer & Co» u «New Holland» (CIIIA) BbinyckatOoT caMOXOHBIE
KOPMOYOOPOUYHBIE KOMIUIEKCHI U UX OOIIME MAaCcChl KaXKIOTO M3 KOMIUJIEKCOB CO-
ctaBJstoT 60see 9000 kr.

®upma «Krone» (I'epmanusi) BbIIyCKaeT CaMOXOAHBbIE KOPMOYOOPOUHBIE
koMmOaiiubl Mmogudukamun «BigXV 8», «BigXV 10» u «Big XV 12» o6uieit
Maccoi kaxaoro u3 Hux 6omnee 11000 kr[2].

DT KOMOaWHbI M MOAOOPIIMKH CHAOXeHbI OapaOaHHBIMH HOXKaMH, KOTO-
pble 00eCreunBaOT U3MEIBICHUE 3€JICHOM MAcChl U 3arOTOBKY CEHa)a M CHUJIO-
ca. Kpome Toro, oHu mpUMEHSIOTCSA AJi1 U3MEIBYeHUs] rpyObix KopMoB. [lpu
TOM OHHU B CyXOM BHJI€ TpyOble KOpMa MU3MEIBYAIOT OYeHb KPYIHO W HE pac-
HICTUISIFOT CTE0JIU BIOJIb BOJIOKOH, MTOATOMY MIPU 3UMHEM BapHaHTE IIPUTOTOBJIE-
HUS KOpMOCMeceH, rpyOble KopMa MOBTOPHO U3MEINBYAIOTCS U €I1I€ OAHUM He0-
CTaTKOM 3TUX MAIIMH SBJISIETCS TOJBKO CE30HHOE UX MCIIOJIb30BAHUE, T.€. B 3UM-
HEee BpeMsl CYIECTBYIOIIME KOMOAHbI U MOAOOPIIMKY He padoTatoT. Kpome To-
r0, Y MHOTHX M3 HUX KPYIHOCTb U3MEJIBYEHHBIX YACTUIL COCTaBIsAET OKoIo 100-
150MM, T.€. y HUX Ka4€CTBO M3MENBYEHHBIX CYXHUX KOPMOB HE COOTBETCTBYET
300TEXHUYECKUM TPEOOBAHUSIM.

[To TeXHOJIOTHUHU 3arOTOBKHU IPyOBIX KOPMOB B M3MEIIBUCHHOM BHJIC KOJTHUYE-
CTBO ONEpalMii BCEro JIMIb 7, T.e. 00ECIEUNBAECTCS CHUKEHUE YIEIbHBIX 3KC-
TUTyaTalMOHHBIX 3arpat. [ns BHeIpeHus npemiokeHHod texHomorun B TOO
«KasHUNMOCX» paspabarbiBaeTCs YHUBEPCAITbHBIN OIOOPIITUK-
U3MEIIBYUTEh KOPMOB.

B 2013 roxy mipu 1ab0paTopHO-TIONEBHIX, HCCIIEIOBATEILCKUX UCTIBITAHUSIX
MOIOOPITNKA-U3MEITBYUTENST KOPMOB TMOYYEHBI PE3yIbTaThl, 00€CIEeUnBAIOIIIE
MOJIyYeHHE BBICOKOKAYECTBEHHBIX M3MEIBICHHBIX KOPMOB, COOTBETCTBYIOIIUX
300TeXHUYECKUM TpeboBanusM. [Ipu mogdope mMacchl U3 Bajka €ro Mpou3BOIU-
TEJIBHOCTh COCTaBisIa §...9T7/4., a Takke OH oOecrnedyrBan MOAOOP BIAKHBIX
rpyObix kopmoB. Kpome toro, B 2013 rogy BrnepBbie Obljia OCYIIECTBIEHA 3aro-
TOBKa TpyOBIX KOPMOB IO HOBOM TEXHOJIOTHH, T.€. TTOCJIE CYIIIKH CEHA Ha MPOKO-
ce 110 BraxkHoctu 18....20% mnpou3BoauiICS Moa00p CeHa ¢ IPOKOca, U3MeIbIe-
HUE U MOTpy3Ka U3MEJIBUCHHOTO CEHa B TpaHCIOPTHOE cpenactBo. [Togdopuiuk-
U3MENTBIUTENL O0ecTeunBa MPOU3BOAUTEILHOCTD 3,22...4,5 T/4, a B mpolec-
ce moxbopa He HabIAaI0Ch MOTeph Macchl. OTCIOma SICHO, YTO NMPUMEHEHHE
JTAHHOW TEXHOJIOTMH TIPH 3aroTOBKE T'PYyOBIX KOPMOB B HM3MEIBICHHOM BUJIC
00eCIeunBaeTCsl CHUKEHUE KOJTMYECTBA OTnepalyii B 2 pasa.

OnmHako mUpwHA 3axBaTa pa3padaThIBAEMOTO MOAOOPIIHKA-U3METBUNUTENS
KOPMOB cOCTaBsIeT Tobko 1,8 M. OH B OCHOBHOM, IIPeIHA3HAYCH JJIs TT0100pa
Macchl U3 Banka. J[nsg ad@deKkTHBHOTrO MCIONb30BaHUS MAIIMHBI IIPU TOI00pE
CeHa ¢ MpOoKoca ee MMPUHA 3aXBara JI0JbKHA ObITh B mpenenax 3,0...3,5M.

Kpome Toro, nanHbIi moa0OpIIUK-U3METBIUTENIb KOPMOB HE 00eCreunBaeT
CKalllMBaHUE KYKYpy3bl, U3MEJBYECHUE U TOTPY3KY HU3MEIBYCHHON KYyKYypy3HOU
MaccChl B TPAHCIIOPTHBIE CPEACTBA, T.€. OH HE 00ECIEeUnBAET 3ar0TOBKY KYKypYy3-
HOTO cuioca. Mcxons u3 atoro, B OyayiieM HEOOXOJUMO pa3padoTarh MIUPOKO-
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3aXBaTHBIA MOAOOPIIMK, a TAKXKE CKAIIMBAIOIIEe M M3MENBYaollee YCTPOHCTBa
KyKYpPY3bl JJIsl TOTO NOAOOPIINKA-U3MENBIUTENST KOPMOB, T.€. HEOOXOMMO pas3-
paboTaTh OTEUECTBEHHBIN NPUIETHON KOpMOYOOpOUHBIN KoMOaiiH, obecneyu-
BAIOMINI 3aTOTOBKY I'pyOBIX KOPMOB, C€Ha)ka M CUIOCa.

JU1sl TEXHOJIOTUYECKON M SKOHOMUYECKO 000CHOBAaHHOCTH Ipe/IaraéMbIX
TEXHOJIOTUN TIPOBEACHBI PACUEThI M0 OMPEICICHUIO OOIIUX yACTbHBIX IKCILTya-
TAIMOHHBIX 3aTPaT MPHU 3aTOTOBKE TPYOBIX KOPMOB MO PYJIOHHOM TEXHOJOTHU U
IpU 3ar0TOBKE TPYOBIX KOPMOB B M3MEIIBUEHHOM BHJIE C UCIOJIB30BAHHEM KOP-
MOYyOOpOUHOTO KOMOaiiHa, CHAOXEHHOTO NIMPOKO3aXBAaTHBIM IOAOOPIIHKOM
(Tabmurer 1 u 2).

Tabmuna 1 — OOwmme ynenbHbIE 3KCIUTyaTallMOHHBIE 3aTparbl IpPHU 3arOTOBKE
KOPMOB I10 PYJIOHHOM TEXHOJIOTUU

Ornepanuu py 3aroTOBKE, MPUTOTOBICHUN VnenbHbIE YKCILTyaTalioOH-
U pazgaye KOpMOB HBIE 3aTPaThl, TEHTe/T

Ckamuanue TpaBbl (MT3-80+ KJIC-4) 270
Crpebanue B Basiku (MT3-80+1'BP-630) 161
[TonGop BaskOB C MPECCOBAaHUEM B PYJIOHBI 222
(MT3-80+I1PD-145)
[Torpy3ska pymnonos (MT3-80+I1C-0,5/0,8) 188
TpaHcnopTHpoBKa pyJIOHOB K MECTaM CKUP/IOBaHUS 560
(MT3-80+2I1TC-4)
VYxmanka B ckupay (MT3-80+11C-0,5/0,8) 94
Custue co ckupaslt MT3-80+ I1C-0,5/0,8) 188
TpaHcopTHpPOBKa PYJIOHOB K MECTaM U3METBbUCHUS 245
(MT3-80+2I1TC-4)
Pa3marbiBaHKE PYIIOHOB 376
Ilomaua ceHa B M3MEJIBUUTEID 325
Wzmensuenue (JY-11) 68
ITorpy3ka W3MEIBYEHHOTO CE€Ha B pPa3JaTYMK-CMECHTENb 144
(MT3-80+I1C-0,5/0,8)
O01mme ynejbHbIe IKCILUIyaTAIIMOHHBIE 3aTPAThI 2841

Tabnuma 2 — OOuue dKCITyaTallMOHHBIE 3aTPaThl TP 3aTrOTOBKE TPYOBIX KOp-
MOB B HM3MEJBUCHHOM BHJE C IMPUMEHECHHEM KOPMOyOOpPOYHOTO KoMOaiiHa,
CHAOKEHHOTO IIUPOKO3aXBaTHBIM ITOAO0PIITUKOM

Onepauuy npy 3aroToBKE, IPUTOTOBJICHUN VYnenbHbIE KCIUTyaTaU-
U pa3ziaue KOpMOB OHHBIE 3aTpPaThl, TEHTE/T

CkammBanue TpaBsl (MT3-80+ KIIC-4) 270
[Ton6op cena ¢ mpokoca ¢ U3MEIBUEHUEM U TIOTPY3Ka B TEJIEK- 177
Ky (MT3-80 + KopmoyOGopounsiit komOaiin + 2I11TC-4)
TpancnoptupoBka (MT3-80+211TC-4) 337
Cxkupnosanue (MT3-80+I1C-0,5/0,8) 60
[Torpy3ka rpyObIX KOpMOB B pa3IaTYMK-CMECHUTEIb 144
(MT3-80+I1C-0,5/0,8)
OO0uue yneabHbIE IKCIJIyaTAlMOHHBIE 3aTPaThI 988
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AHanu3 MpUBEJIEHHBIX TaOJIUIl MOKA3bIBAET, YTO MPHU 3arOTOBKE TI'PYOBIX
KOPMOB B H3MEJIIBYCHHOM BHJIE C MPUMEHEHUEM KOPMOYOOPOUYHOTO KoMOaiiHa,
CHA0KEHHOTO MIMPOKO3aXBaTHBIM IMOAOOPIIMKOM, OOIIUE yIaelIbHbIE TPYyH03a-
TpaTbl CHUXalOTCA B 2,87 paza U OT OAHOW TOHHBI 3aTOTOBJIEHHOTO KOPMa 3KO-
Homus coctaisieT 1 853 Tenre. [Ipu atom miist pepmel ¢ morosoBbem 300 rooB
KPYIIHOTO POTAaTOro CKOTa MPU 3aroTOBKE TI'PyOBIX KOPMOB roJ0Bas KOHOMUS
cocrasiszeT 555 900 renre.

B nocnennue rogel 3a pyOexoM yaensercs: O0NbIIoe BHUMAHUE 3aTOTOBKE
CUJIOCA, KOTOPBIA SBIISIETCS OCHOBHBIM KOMIIOHEHTOM MOJIHOPAIIMOHHBIX KOp-
MOCMECEH I KPYITHOTO pOoraTroro ckota u oBetl [3, 4 ,5]. B nameit pecnyOmmke
BO MHOTHX CITy4asiX MPU MPUTOTOBJICHUU MOJHOPALMOHHBIX KOPMOCMECEN BMeE-
CTO CHJIOCA MCIIOJIb3YETCSl CEHAXK, 3arOTOBICHHBIN U3 JIIOLIEPHOBOTO CEHA, UMeE-
IOIIETO B CBOEM COCTaBe OOJIbIIIOE KOJMYECTBO BUTAMUHOB U KapoTuHa. Mcxons
U3 3TOT0, HAMU TIPEJIaraeTcsi TakyKe HOBask TEXHOJIOTUS JIJIsl 3arOTOBKH CEHaXa,
KOTOpasi UMEEeT MUHUMAJIbHOE KOJIMYECTBO ONEpaIluil U HU3KUE IKCIUTyaTalluOH-
HbIE TPyA03arpaThl (PUCYHOK 1).

ITonGop ¢ mpokoca NpoBsIIEHHON TpaHCIOPTHPOB-
Crammpanue JIOLEPHBI (BIIAKHOCTHIO Ka U3MEITBUEHHOM
0,
CeHa 45...55%), u3MenpbueHue 1 mo- MACCE
rpy3Ka B TPAaHCIIOPTHOE CPENICTBO

3arpyska

3aKpBITHE TPaH-
|:> TpaHIIen |:> VIIIOTHEHHE MaCChI |:> p o p

Pucynok 1 — HoBast TeXHOJIOTMS 3aTOTOBKH CEHaXka

B Hacrosiiiee BpeMsi, Iociie CKallMBaHUsI JTIOLEPHBI, Macca BBICYIIINBACTCS
JI0 BIAXXHOCTH 45...55%, npou3BoauTCs crpebaHmne ceHa B BaJKH M IIOCJIE ATOTO
OCYIIECTBISIETCA TOA00p, M3MENTBYEHUE M TOTrpy3Ka HM3MEIBYCHHOTO CEHa B
TPAHCIIOPTHBIE CPENICTBA CYIIECTBYIOIIUMU KOPMOYOOPOYHBIMUA KOMOalHaAMHU.
OTtcroma SICHO, YTO HaMU TPEJJIararoTCsi HOBBIE TEXHOJIOTUU 3aTOTOBKH TPYOBIX
KOPMOB M CEHa)xa. DTH MPENJIOKEHHBIE TEXHOJIOTHU HWMEIOT YKOHOMHUYECKYIO
11€7€CO00Pa3HOCTh U PAKTUIYECCKYIO 3HAYMMOCTD.

[IpenoskeHHbIE TEXHOJIOTHH 3aroTOBKH TPYObIX KOPMOB M CEHa)ka 00Jia-
JAIOT JIPYTUMU MIPEUMYIIECTBAMU MePe CYIICCTBYIOIMMU TEXHOJIOTHUSIMH 3aro-
TOBKH I'PyOBIX KOPMOB M CCHaXKa.
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B TexHONOrMsAX 3aroToBKHU IpyObIX KOPMOB B PYJIOHHOM BHUJE€ U B Masorada-
PUTHBIX TIOKaX MHOTHE OINEpPAlHH 3THX TEXHOJIOTUH MPOUCXOIAT C MOTEPSMHU
JINCTOBOM, KAYECTBEHHOW YaCcTH pacTeHni. Hanmpumep, nmoTepu JUCTOBOM YacTH
MPOUCXOMST MPHU CrpeOaHUU B BAJIKU IIPHU MPECCOBAHUU B PYJIOHBI U B TIOKH. [1o-
TE€pHU JIMCTOBOM YACTU MPHU MPECCOBAHUU B PYIOHBI MMPOUCXOAAT YEPE3 3a30PbI
MEXIy BaJbllaMH, a MPU MPECCOBAHUU CEHA B MAJIOrabApUTHBIE TIOKU MOTEPH
MPOUCXOJIAT MPHU BBIXOJIE KAXKJIOTO TIOKA U3 KaMephbl IPECCOBAHUSI.

[Ipy ucnoib30BaHUU MNPETIOKEHHOW TEXHOJOTUM 3arOTOBKU TPYOBIX KO-
MOB, €CIIA HaJICTaBHBIC OOPTa TEIICKKH 3aKPHIThI OPE3CHTOM WJIN APYTHM MaTe-
pUanoM, TO MOTEPU COCTABIISIIOT Bcero auiib 1,83%, T.e. OHU JOMYCTUMBI IS
KOPMOYOOPOYHBIX MAIIIHH.

Kpome Toro, mpu 3arotoBke rpyobIX KOPMOB CYIIECTBYIOIIMMH MHOTOOTIE-
PallMOHHBIMH TEXHOJOTHSIMHU, MPOLECCHl, HAUUHAS CO CKAIIMBaHHS 1O TPaHC-
MOPTHPOBKU CEHA K MECTY CKUPIOBAHMS, IPOXOAAT 32 HECKOJIBKO JHEU. 3a BCe
ATO BPEMSI CEHO HAXOIUTCS MO/ COTHUEM U IPU 3TOM €0 BIAKHOCTh CHUKAETCS
10 5...6%,a KapOTUH W BUTaMHHBI Pa3pylIalOTCs MOJIHOCTHIO, T.€. BO MHOTHX
CIIy4asiX B XO3SIMCTBEHHBIX YCJIOBHUSAX CEHO 3arOTABJIMBAETCS OYEHb HU3KOTO Ka-
yectBa. Hanmpumep, eciiu cuuTaTh, 4TO NPECCOBAHUE CEHA OCYLIECTBICHO CBOE-
BpeMeHHO (mpu BiaaxxHOCTH 20...22%), 3TH PYIOHBI WJIK MajorabapuTHBIE TIO-
KM OCTAlOTCS B IOJIE, IO TOJHOW MX YOOPKH IPOXOJUT HECKOJIBKO JHEW, mpu
ATOM HapY>KHbIE CJIOU PYJIOHOB M TIOKOB CUJIBHO BBICYIIIMBAIOTCS, B ATUX CIIOSIX
MPOUCXOJIUT TMOTHAsS TOTEPS] BUTAMUHOB U KapOTHHA.

KpoMe Toro, B CylIeCTBYIOIIUX TEXHOJOTHUSIX O00sI3aTE€IbHO JOKHA OBITh
OCYULIECTBJIEHA omepanus crpedanus B BaJku. [Ipu 3ToM pekomeHyeMas Biax-
HOCTh ceHa miisi crpebanus B Baiku 30...35%. [locne crpebanust B Bajaku mMacca
B HUKHUX CJIOSIX BAJIKA MEMJICHHO COXHET J0 AOCTHXEHUS BIAXXHOCTH B ITUX
ciosix 110 18...20%, a 3a 3T0 BpeMsl B BEpPXHHUX CJIOSIX BIAXKHOCTb JOCTUTAET /10
5...10% u mpoucXomuT TMOJIHAsE TIOTEepPs BUTAMUHOB M KapoTuHa. Takum oOpa-
30M, 3aroTOBKa IPyOBIX KOPMOB IO CYIIECTBYIOIIUM TEXHOJOTHUSM MPOUCXOIUT
C MHOTOUHCJICHHBIMHM OIEpPAIUsIMHA, BHICOKUMHU IKCILTyaTallMOHHBIMU 3aTpara-
MU, IOTEPSIMU JIMCTOBOM YaCTH PACTEHUN, KAPOTUHA U BUTAMUHOB.

[Ipu cymike TpaBbl Ha MPOKOCE, OHA PABHOMEPHO BBICHIXAET, T.€. MPU ITOM
MOKHO MPOU3BECTH YOOPKY TpaBbl CBOEBPEMEHHO 0€3 MOTEPh U C BHICOKUM Ka-
yecTBOM. [Ipu yOopke BIa)XHOTO C€Ha, T.€. IPU 3aroTOBKE CEHaXka, UCKII0YaeT-
csl omepalus crpedaHusi B BaJIKH, JIETKO KOHTPOJIMPYETCS BIAXKHOCTh CEHa, T.€.
IpU MIPUMEHEHUU HOBOM TEXHOJIOTHH JIJIsl 3aTOTOBKU CEHaXka yAeIbHbIE IKCILTY-
aTallMOHHBIE 3aTPaThl CHIXKAIOTCS.

TakuMm 00pazoM, Mpu MPUMEHEHUN PECYypPCOCOEpEraronuX TEXHOIOTHIA 3aro-
TOBKH TPyOBIX KOPMOB B U3MEITFICHHOM BHJIC M CEHAXKA, a TaKkkKe pa3pabarbiBa-
€MOTr0 KOPMOYOOPOUYHOTO KOMOaiiHa, M0 CPAaBHEHMIO C CYIIECTBYIOIIMMH TE€XHO-
JIOTUSIMU CHUKAIOTCSI KOJIMYECTBO OINEpalMil U YAENbHbIE IKCILTyaTallMOHHBIC
pacxozbl. 9TO 00eCneunBaeT CHIKEHUE MOTePh KaueCTBEHHOM JIMCTOBOM 4acTU
TpaB ¥ TOBBINICHNE KA9€CTBA 3ar0TABIIMBAEMBIX TPYOBIX KOPMOB M CEHaXA.
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OCOBEHHOCTH UCHOJBb30BAHUA KOPMOYBOPOYHbIX
KOMBAHHOB HA YBOPKE CUJIOCA B I0)KHOM PET'MOHE
PECITYBJIMKHA

Yemanoeneno, umo pomopHhuie sicamku 05t 2pyo60CmedenbHbIX Kyabmyp, KOMOpbIMU OCHAWYe-
Hbl COBPEMEHHbIE KOPMOYDOOPOUHbBLE KOMOALHbI NPU UCNOIL30BAHUU HA 3ACOPEHHBIX YUACMKAX
nOCe808 KYKYpY3bl, YOUPAemMvlx Ha CUIOC pabomarom Hey0osiemeopumenbHo, maxk Kaxk 4acmo
3abusaromcs. Ilpednacaemcs npuobpemams yco8epUIEHCMBOBAHHbBIE POMOPHbIE HCAMKU C
MeHbuumu ouamempamu pomopos (73,5 cm)

B nactosiee Bpemst B FOxHOM pernone pecnyOauKH il 3aTOTOBKH CHIIO-
ca ¥ CeHaka HMCIOJB3YIOT CaMOXOJHbIE KOpMOyOOpodHbIe KOoMOaitHbI: Aryap
830 (I'epmanus, ¢pupma Class); dxon Jdup 7200 (CIHIA, ¢upma John Deere);
Hon 680 M (Poccusi, Poccenpmarn) u mpurenusie komoaitasl: KIIWM — 2,4
(Yxpauna), [Tanecce FT 40 (KAII —3000) (benapycs, 'omcensmar) u ap.

Jlst onipeieniennst MOTPEOHOCTU B PA3IMYHBIX KOPMOYOOPOUHBIX KOMOAaM-
HaX B 3aBUCHUMOCTHU OT BEJIMYMHBI MOCEBHOW IUIOMIAN U YPOKANHOCTU KOPMO-
BbIX KYJIbTYp IPOBEIEHBbl TEOPETHUECKHUE PACUETHl IO OINpPEAETCHUI0 MaKCH-
MaJbHO BO3MOXKHOW MTPOU3BOAUTEILHOCTH KOMOAHOB.

[Tpou3BOANTENBHOCTE KOPMOYOOPOUHBIX KOMOAHOB 3a Yac 3KCIUTyaTalu-
OHHOTO BPEMEHHU OTpeAesaach mo popmyine

W, =01K BV, (1)

rne K5 — kodpduIMeHT MCIob30BaHUs SKCIUTyaTalliOHHOTO BpeMeHu; B —
IIIMPHUHA 3aXBaTa J)KaTKH, M; V — CKOPOCTh JBMIKEHHUS KoMOaliHa, KM/Jac.

O06paboTka MPOTOKOJOB HCHBITAHUM KOPMOYOOPOUHBIX KOMOAWHOB B
HO>xHOM perroHe pecnyOauKH B IPYyTruX MaTepuajoB MoKasaja, 9To Koddduiu-
eHT K5 cocraBnser mpumepHo 0,66-0,68. B pacuerax mpunst K, = 0,68.

JIJisi MaKCUMAaJIbHOTO HCIIOJIB30BaHUS TPOIMYCKHON CIOCOOHOCTH KOPMO-
yOOpOUHBIX KOMOAWHOB CKOPOCTh MX JOJI’KHA COCTABIIATH

360
v =224 2)
By
rae J — nponycknas cnocoOHOCTE KOPMOYOOPOUHOro KombaiiHa, Kr/ceK, KOTo-

pad MPpUBOAUTCS B TEXHUYECKOM XapaKTCPUCTUKE MHOI'MX KOMOAMHOB JJIA KaxXK-
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JI0r0 BHJa KOPMa IIPH OIPEAEIEHHON BIAXKHOCTH, Y — yPOXKAMHOCTH KOPMOBOM
Macchl, 1I/Ta.

YPpoxKalkHOCTh KYKYPY3HOM MAacChl MPU 3arOTOBKE CHJIOCA B XO35IMCTBax
AnmaTtuHCcKoU 00sactu coctaBisieT B cpeareM 230-250 1/ra, a B HEKOTOPBIX J10-
cturaet 400 1/Ta u BbIIIIE.

Pe3ynbrarhl pacueToB MO OMPEICICHUIO BBIPAOOTKH PA3NUYHBIX KOPMO-
yOOpOYHBIX KOMOAHOB MPHU YpoxKaitHOCTH KyKypy3HO# mMacchl 230 u 400 /ra u
BOCKOBOM CIEJIOCTH 3€pHAa MPUBEJEHBI B Ta0IMIax 1 u 2.

CoBpeMeHHbIE KOpMOYOOpPOUHbIE KOMOAWHBI OCHAIICHbl POTOPHBIMH >KaT-
KaM# sl yOOpKH TPyOOCTEOENbHBIX KYJIbTYp, KOTOpBIE MO3BOJISIIOT YOUPATh
KYKYypYy3y J1000# BBICOTHI M YPOKaHOCTU. POTOPBI UMEIOT BEPTUKAIBHYIO OCh
BpalieHus ux quamerp 6osee 1 M.

Tabnuna 1 — BeipaboTka KOpMOYyOOpOUHBIX KOMOAWHOB Ha 3arOTOBKE CHIJIOCA
IIPU YPOKaHOCTH CHIIOCHOM Macchl 230 1/ra 1 BOCKOBOM CIIENIOCTH 3€pHA

Mapxka [Iponycknas Bripabotka, ra
KoMmOaiiHa crIocoOHOCTh | 3a | wac skcrutyara- 3a 7 yacos 3a 10 yacoB
Ha CWJIOCE, | IIMOHHOTO BPEMEHHU CMEHHOTO CMEHHOT'O
Kr/C BpPEMEHHU BpEMEHH
Jon 680 12,0 1,3 91 13,0
Jon 680 M 14,6 1,6 11,2 16,0
[Tanecce FS 60 12,0 1,3 91 13,0
(KCK 600)
ITanecce FS 80 21,2 2,3 16,1 23,0
(KBK 800)
KopMoy6opouHslii
komruieke (K-I'-6)
ITanecce 2 U 250 12,0 1,3 9,1 13,0
[Tanecce U 280 12,0 1,3 9,1 13,0
[Tanecce 2 U 280 12,0 1,3 9,1 13,0
[TpunienHoi Kom-
Oaita [lamecce 45 0,5 3,5 50
FT 40 (KAIT 3000)
Mapan 125 9,7 1,0 7,0 10,0
Mapain 140 9,7 1,1 1,7 11,0
SAryap 830 16,6 1,8 12,6 18,0
SAryap 850 18,8 2,0 14 20,0
Hoxon dup 7200 14,6 1,6 11,2 16,0
Jxon Jlup 7250 16,6 1,8 12,6 18,0
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Tabnuna 2 — BeipaboTka KOpMOYOOPOUHBIX KOMOAWHOB Ha 3aroTOBKE CHJIOCA
pu yposkaiiHOCTH criiocHO# macchl 400 1/ra 1 BOCKOBOM CIIENIOCTH 3€pHA

Mapka [Iponycknas Bripabotka, ra
KombaiiHa CrocoOHOCTh | 3a 1 yac sKcruya- 3a 7 yacoB 3a 10 gacos
Ha cuiioce, TaIMOHHOT'O Bpe- CMEHHOTO CMEHHOT'0
Kr/c MEHH BpEMEHU BpPEMEHHU
Jon 680 12,0 0,70 4,9 7,0
Jon 680 M 14,6 0,90 6,3 9,0
[Tanecce FS 60 12,0 0,70 4,9 7,0
(KCK 600)
[Tanecce FS 80 21,2 1,3 91 13,0
(KBK 800)
KopmoyGopounbrit
komruiekc (K-I'-6)
ITanecce 2 U 250 12,0 0,70 49 7,0
[Tanecce U 280 12,0 0,70 4,9 7,0
[Tanecce 2 U 280 12,0 0,70 4,9 7,0
[IpunienHoi Kom-
Oaiin 4,5 0,30 2,1 3,0
[Tanecce FT 40
(KZII 3000)
Mapan 125 9,7 0,60 4.2 6,0
Mapan 140 9,7 0,65 4,55 6,5
SAryap 830 16,6 1,0 7,0 10,0
SAryap 850 18,8 1,20 8,4 12,0
Moxon dup 7200 14,6 0,90 6,3 9,0
Jxon Jlup 7250 16,6 1,0 7,0 10,0

C 1enbl0 CpaBHEHHUS PACUETHOW BEJIWYMHBI MAKCHMAIBHO BO3MOXKHOU
MPOU3BOJUTEIILHOCTH M (PAKTUYECKON €€ BEJIMYMHBI B TMPOU3BOICTBEHHBIX
YCIIOBUSIX, TIOCTICTHSISI OTPEIETsIach SKCIIEPUMEHTAILHO ISl KOPMOYOOPOUHBIX
koMOaiiHoB fAryap 830 u J[>xon dup 7200.

B TOO «baiicepke — Arpo», Tanrapckoro paiiona, AIMaTuHCKOW 00JIacTH
oTpejieNieHa TPOU3BOIUTEILHOCTE KOpMOyOopouHoro kombaitHa fAryap 830 ¢
HIECTU- PSIAHON 3-X POTOPHOM KAaTKOM (pUCYHKH 1, 2) mpu 3aroTOBKE KYKypy3-
HOTO CUJIoca. Y POKalHOCTh KOPMOBOM Macchl coctarisiia 230 1/ra mpu BOCKO-
BOM CIIEJIOCTH 3€pHA. YUacTOK ObLJI 3aCOPEH pa3sHOTPaBbEM: CyAAaHCKas TpaBa,
€KOBHUK, TPOCTHUK M JAp. Ha ydacTke Takxke BcTpeuanach cos. [lomyueHHbIe
pe3yabTaThl IPUBEIEHBI B TabmuIe 3.
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Tabnuua 3 — Pe3ynpTaThl MOHMTOpPHHTA 3a pabOTOMl KOPMOYOOPOUYHOTIO KOM-
Oaitna Aryap 830 npu yoopke kykypy3sl Ha cunioc B TOO «baiicepke — Arpo»

Haumenosanue Eanununa 3HaueHue
1oKa3areyeun M3MEPEHUS MOKa3aTesneun

JlmuHa roHa M 700
YpokaliHOCTh /ra 230
BiakHOCTB CKOIIEHHOM MacChl % 70

Pabouas mupuHa 3axBara M 4.2
BricoTa crepuun cM 29

CpenHssi CKOpoCTh KM/4dac 6,9
[Tpon3BOIUTENBHOCTL 33 Hac caluac 1,68
9KCILTYyaTallMOHHOTO BPEMEHH mluac 38,6

bananc BpeMeHu paboThl KOoMOaiHa IMOKa3aj, YTO: Ha OYUCTKY paboumx
OpraHoB >XKaTku Tpatutcsa 29% pabouero BpeMeHHU, Ha 3aMEHY TPAHCIOPTHBIX
cpenctB 4%, Ha pa3BopoThl 5%.

CHmxeHre MpoU3BOJUTEIBHOCTH KOPMOYOOPOUHOTO KoMOaiiHa 00ycCiIoB-
JIEHO YaCTbIMM OCTAHOBKAaMH I OYMCTKH JKAaTKH M3-32 3aCOPEHHOCTU OCHOB-
HOM KyJNbTYphl Pa3HOTPAaBbEM, HAa KOTOPOM HEYAOBJIETBOPUTENBHO pabOTaeT
peXyILIUi annapar poTOPHOro TUMA JJis TPyOOCTEOENbHBIX KYJIbTYp, U YaCTHUY-
HO OCTaHOBKAMH Ha 3aMEHY TPAHCIIOPTHBIX CPEJICTB.

CocrostHue nossi, MUKpopebe(d U 3aCOPEHHOCTh Pa3HOTPABLEM HE MO3BO-
JSIeT OBBICUTh CKOPOCTh KOMOaitHa Bhile 6, 9 kM/4dac.

CpaBHEeHHE pacyeTHOM NPOM3BOAUTENBLHOCTH KomOaiiHa fAryap 830 mpu
ypoxaitnoctu 230 1/ra, paBuoit 1,8 ra/dac (tabmuua 1), ¢ pakTuyeckon mony-
yeHHOU 1,68 ra/dyac mokas3piBaeT MUHHUMAJIBHOE PACXOXKICHUE dTUX 3HAYCHUM.
CrnenoBaTeslbHO, TEOPETUYECKH PACCUMTAHHBIE 3HAYEHUS NMPOU3BOAUTEIBHOCTH
KOMOAiHOB MOTYT OBITh HCIIOJI30BaHBI JJIsi OTMPENIETICHUSI UX TMOTPEOHOCTH B
3aBUCHUMOCTH OT yOMpaeMoH MI0IaIu.

Pucynok 1 — Kopmoy6opounsiii kom6aiin Aryap 830 Ha
yOOpKe KYKypy3bl Ha CUIIOC
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Pucynok 2 — PotopHas mectupsiHas xxatka GupMsl
Kemmnep xombaiina Aryap 830

B CIIK «Kackenenckuit», Mnuiickoro paitoHa, AJIMaTHHCKON 00JyacTH,
MIPOBOJIMIINCH HAOMIOACHUST 3a paboToil KopMoyOopodHoro komOaiiHa JIxoH
Hup 7200 ¢ 3-X pOTOPHON MIECTUPSAHON KATKOU i TPyOOCTEOETBHBIX KYJIb-
Typ Ha yOOpKe KyKypy3bl Ha cliIoC (pUCYHOK 3). Y4acTOK MEHee 3aCOpEH, YeM B
«baiicepke — Arpo» pa3HOTpaBbeM: KUTHSK, €KOBHUK, JYPHUIIHUK KOJIIOUUNA U
np. Pe3ynbrarel npuBeieHsl B Ta0uiie 4.

Pucynok 3 — Kopmoy6opounslit kom6aiin JI>xon dup 7200 Ha
yOOpKe KyKypy3bl Ha CHIIOC.

Tabnuna 4 — Pe3ynbTaThl MOHUTOPHHTA 32 pabOTOM KOPMOYOOPOUYHOTO KOM-
oaitna Jlxon Hup 7200 mpu ybopke kykypy3sl Ha cuioc B CIIK «Kackenen-
CKUID»

HaumeHoBaHue nokaszarenei Enunuia nusmepenus 3HayeHME TIOKa3arenen
JlnvHa rosa M 1000
YpoxaitHOCTh /ra 250
BrnasxHOCTH CKOIIIEHHOM MacChl % 62
Pabouas mmpuHa 3axBara M 4,2
Beicora cTepHu cM 24
CpenHsisi CKOPOCTh KM/gac 53
[Tpon3BOIUTEIBHOCTE 32 Yac ealuac 0,82
AKCIUTYaTAI[AOHHOTO BPEMEHU m ! uac 205
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bananc Bpemenu paboThl kKOMOaiiHa MOKa3all, YTO BPEMEHHM Ha 3aMEHy
TPaHCHOPTHBIX cpeAcTB TpaTutcs 13% oT paboyero BpeMeHU, Ha OYUCTKY pa-
O0ouyux opraHoB xaTku 3%, Ha MPOCTOM B OXKUJAHUU TPAHCIIOPTHBIX CPEJICTB
47% w Ha pa3BopoThI 3%.

Hu3zkas mpou3BoauTeNbHOCTh KOpMOYyOOpouHoro komoOaiina 0,82 ra/gac
00yCIIOBIICHA JUIUTETHLHBIMH MMPOCTOSMH B OKHUJIAHUW TPAHCIIOPTHBIX CPEACTB H
OCTaHOBKaMU Ha uX 3aMmeHy. [IpocToum B 0XUAAHUU TPAHCIOPTHBIX CPEACTB
MPOUCXOJIAIN U3-3a OTCYTCTBUS HEOOXOAMMOTO UX KOJUYECTBA.

CocTosiHue 1o, MUKpOpenbed 1 3aCOPEHHOCTh Pa3HOTPAaBhEM, HE TIO3BO-
JISIET TIOBBICUTH CKOPOCTH CBBIIIE 5,7 KM/4ac.

B KX «MyxamanueBa», EHOeKIIMKa3axcKkoro pailoHa, AIMaTHHCKON 00-
JacTu KopMmoyOopouHbiii komOaitH {on 680 M ¢ 2-x poTOpHOH >KaTKOM JIst
rpyoocTe0enbHBIX KYJIbTYp Ha YOOpKe KYyKypy3bl Ha cUJIOC (PUCYHOK 4) Tpu
AHAJIOTUYHBIX YCIIOBUAX HE YKIIAJIbIBA€TCA B IMOKA3aTENM, MPE/ICTABICHHBIC B
TEXHUYECKOMN XapakTepucTuke (pabodasi CKOPOCTh, TPOU3BOAUTENHLHOCTHE). Cra-
0ol cTOpOHON KOMOaiHa SBJISIETCS HU3Kas HAJEKHOCTh THUIPOCTATUYECKOTO
MIPUBO/IA JKATKH.

Pucynok 4 — Kopmoy6opounsiit kombaiin Jlon — 680 M

B KX «AnmumkanoBy, EHOeKIIMKa3axckoro paiioHa, AJMaTHHCKON 00a-
CTH Jis1 yOOPKHM CUJIOCa MCIIOJIB3YETCsl arperar, COCTOSINN U3 Tpakropa bena-
pyc 1221 ¢ npunenapiM KopMoyOopounbiM koMOaiiHom [lanecce FT40 (K/IT-
3000) u 2-x pOTOPHO# >KaTKOM JJIst TPYOOCTEIBHBIX KYIbTYP (PUCYHOK 5).
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Pucynok 5 — Kopmoy6opounsrit kom6aitn [Tanecce FT 40 (KIT— 3000)

Texnonornueckuil npouecc npu yoopke KyKypy3bl Ha CHIJIOC OCYIIECTBIISI-
€TCSl C 3aHMKEHHBIMH MOKa3aTessiIMU paboThl (padodasi CKOPOCTh M COOTBET-
CTBEHHO NPOU3BOAUTEIBHOCTH). OCHOBHBIE MPUYHMHBI: 3aCOPEHHOCThH MOJIEH U
HEJI0CTaTOYHasi MOUTHOCTh Ha MPUBOJ padouux opraHoB oT BOM tpakropa be-
napyc 1221 (kmacc 2). Tpebyercs TpakTop kiacca 3 uinu 4.

Takum oOpa3om, B pe3ynbTaTe HMPOBEIECHHOIO MOHUTOPHHIra 3a paboToi
KOPMOYOOPOYHBIX KOMOAHOB C POTOPHBIMH KaTKaMu JJIsl TPyOOCTEOEIbHBIX
KyJbTYp NpU yOOpKE KYKypy3bl Ha CHUJIOC YCTAaHOBJIEHO, YTO Ha 3aCOPEHHBIX
ydacTKaxX 3TH JKaTKu pabOTaloT HEYJOBJIETBOPUTEIHHO, TaK KaK 4acTO 3a0MBa-
foTcs. Takoil HEeAOCTAaTOK ITUX KATOK yKazaH M B paborte [1], ormeuaercs 4To
pa3paboTaH yCOBEPIICHCTBOBAHHBIN POTOPHBIN PEXKYIIUN anmapaT ¢ MEHBIITUMU
nuamerpamu potopos (73,5 cMm), KOTopbie OoJiee YCTOMYMBO pabOTAIOT HA 3aCO-
penHbIX nossix. [loaToMy pekomenayeTcst mpuoOpeTaTh TaKue KaTKU.

Jlureparypa

1. Y6opka 12 psakoB kykypy3bl. COBpeMeHHas CebX03TEXHUKA U 000py-
nosanue. Bemyck 2 — 3 /2010. — C. 81 — 83.
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VJIK 631.354

Acmagpves B.JL., 0. m. n, npogpeccop, Heanuenxko ILI., k. m. n,
Mycaumos H.M., k. m. n., Manvieun C.JI.
Kocmanaiickuii punuan « KasHUHUMOCXy, o. Kocmanati

PE3EPBbBI B IIOBBILIEHUH TPOU3BOJIUTEJIBHOCTH
INOCEBHBIX KOMIIVIEKCOB

B cmamve npeocmasnenvt 603mM04CHbIE NYyMU NOBbIUEHUS NPOUIBOOUMENLHOCINIU NOCEBHBIX
KOMNJIEKCO8 30 CYem NPUMEHeHUs PA3IUYHbIX KOHCMPYKYUll 3a2py30unblix yempoucms. Oboc-
HO8aH npedeil 803MOIHCHO20 NogblueHUs npoussooumenvrocmu 11K 3a cuem pocma npousso-
OUMenbHOCMU 3a2PY304HO20 YCMPOUCEA.

B nocnennue roasl B xo3siicTBax PecnyOnuku Kaszaxcran nist moceBa 3ep-
HOBBIX KYJIBTYp BCe 0OJiblliee MPUMEHEHNE HAXOSAT TOCEBHBIE KOMILIEKCHI.

B Kocranaiickoit 001acTé B HACTOSIIIEE BPEMsI MX HACUUTHIBACTCS OKOJIO
800 emuuun 6onee 10 moxmeneit. [yt 3arpy3ku CeMsSIH IOCEBHBIC KOMILJICKCHI
000py/I0BaHbI MITATHBIMU 3arPy30UYHBIMHU YCTPOHUCTBaAMHU.

B npou3BOACTBEHHBIX YCIOBUSIX JJIsi TTOJABO3KU M 3alpaBKU CEMSIH B TO-
JABIISIONIEM OOJBITMHCTBE MPUMEHSIIOTCS Pa3UYHbIE 3aMpPaBIIMKA OT CEPHUM-
HBIX 70 caMOJielbHbIX. [IpuMeHsieMble 3anmpaBIIUKU-3arpy3uyuKU Ha 0a3e aBTO-
MOOUMJIEH HE MPUCTIOCOOJEHBI IS 3arpy3ku OyHKepa IMOCEBHOTO KOMILIEKCa
13-3a MaJIOM BBICOTHI BBITPY3KH (110 3,0 M).

B cBs3u ¢ 3THM OHM 3a4acTyrO UCIOJIB3YIOTCS JJISl 0JJa4yu CEMSH B JIOTOK
HITATHBIX 3arpy304HBIX YCTPOMCTB, MIPOU3BOJUTEIBLHOCTh KOTOPBIX COCTABIISIET
9-26 1/4 (pucynox 1,2).

Pucynok 1 — 3arpy3ka [IK mrarHbeiM Pucynok 2 — 3arpyska [1IK
3arpy34HMKOM, IMOJIBO3KA CEMSH TpaK-  IITATHBIM 3arpy34HMKOM, ITOJBO3Ka
TOPHBIM TPHUIIETIOM C OOKOBBIM cemsiH aproMamnHoii KAMAS3 ¢
pa3rpy304HbIM OKHOM 3aJJHUM pa3rpy304HbIM OKHOM

[IpyyemM MeHbIIYI0 MPOU3BOJUTENBHOCTD 9 T/4 UMEIOT OOPTOBBIE TPAKTOP-
HbI€ TIPUIIENbl 1 ABTOMOOMIIM ¢ OOKOBBIMU Pa3rpy304YHBIMUA OKHaMHU, /i€ MpH-
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MEHSIETCS py4HOU TpyAd. [IpoAOIKUTENBHOCTD 3arpy3KH MOCEBHOTO KOMILIEKCA
npu 3ToM cocTtaBisieT 45...50 MuH. bonbliryto mpou3BOAUTENIBHOCTE 10 26 T/4
UMEIOT CaMOCBajibl Ha 0a3e TPAKTOPHBIX MPHUIIECTIOB U aBTOMOOWJICH ¢ pas3rpy-
30YHBIMM OKHAMHU HA 33HUX OOpPTax U C KOHYCHBIMH OOOpPYAOBaHHBIMH KY30-
BaMU. [IpoIOIKUTENBHOCTD 3arpy3KH IMOCEBHOTO KOMILUIEKCA MTPU 3TOM COCTAB-
asiet 16...20 muH.

[To cpaBHEHMIO CO IITATHBIMHU 3arpy304YHBIMU YCTPONCTBaAMHU 0oJiee BBI-
COKYIO MPOU3BOAUTENHHOCTD 50 T/4 MEET CaMOXOIHBIN 3arpy34HK-HAKOMHUTEIh
Ha 0aze 3epHOyOOpouHOro kombOaitHa «Enuceii» B arpopupme «JlueBckas» Ay-
JIMEKOJIbCKOTO paiioHa (PUCYHOK 3). DTOT 3arpy34MK-HAKOMUTEIb 00eCIeunBaeT
IIPUEM CEMSIH aBTOMOOMJISI-CAMOCBaJla Yepe3 ClelHalIbHbIA TPUEMHBI OyHKEP.
[IpoAOMIKUTENLHOCTD 3allpaBKU CaMOTO 3arpy3yuka coctasiser S...15 muH, a
IIPOJIOJKUTEIBHOCTD 3arpy3Ku MOCEBHOro komruiekca 8...10 muH. g Heno-
MYIIEHUSI MMPOCTOEB MOCEBHBIX KOMIUIEKCOB 3aMpPaBKY 3arpy3yrKa-HaKOMUTENS
HEOO0XOMMO OCYIIECTBIIATh B IPOMEKYTKE MEXKIY 3arpy3KaMH.

C menpro COKpauieHus: BpEMEHU MPOCTOEB MOCEBHBIX KOMIUIEKCOB O] 3a-
rpy3koii B TOO Bbeno3epka Kocranalickoro paiioHa NpUMEHSIOT MOJTYIPUIIETI-
HOM 3arpy3umKk-Hakonutedb (Gupmbl «Xopil ArpoCoro3» NpOU3BOAUTEIHHO-
cThi0 44 T/4 (pucyHoK 4). 3arpy3ka NOCEBHBIX KOMIUIEKCOB C €eMKOCThIO OyHKe-
pa 17,6 M [IPY MIPUMEHEHUU 3TOTO 3arpy3dMKa COCTaBysieT Bcero 16...18 muH,
OJIHAKO 3alpaBKa CaMOro 3arpy3yuKa OCYILIECTBIISIETCS HM3KO MPOU3BOIUTENb-
HBIMHU 3arpy304HbBIMHM YCTPOWCTBaMH 3a 76 MuH. JlJIsI HETOMYIIEHUS NPOCTOEB
MOCEBHBIX KOMIUIEKCOB 3alpaBKy 3arpy3uMKa-HaKOMUTENS HEOOXOAMMO OCy-
HIECTBIISITh B IPOMEKYTKE MEX1y 3arpy3kamu. OCHOBHbBIE HEJJOCTATKU 3TUX 3a-
IPY34YMKOB - BBICOKasi CTOMMOCTb U OOJIBIIION MPOCTON MPH 3allpaBKe caMoro 3a-
rpy34HKa.

Pucynox 3 — 3arpy3ka 1K camoxon- Pucynok 4 — 3arpy3ka I1K nmosny-
HBIM 3arpy3uMKoM Ha 0aze 3epHO- MPULETHBIM 3arpy34uKOM
ybopouHoro kombOaitna « EHucein» «XopmArpoCoro3»

B xonctpykiuu paspadorannoro B TOO «Toiicait» ¥Y3yHKonIbcKoro paio-
Ha HABECHOIO 3arpy3uuka Ha 6aze morpy3umuka [13H-70 oTcyrcTByeT KoMIeH-
CallMOHHAs eMKOCTh (pUCYHOK 5). OH 3(PeKTUBHO MPUMEHSETCS Ha 3arpy3Ke
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ITIOCCBHBIX KOMIIJIICKCOB, obecneunBas IMPOU3BOAUTCIIBHOCTL 10 60 T/‘I, C IIpoO-
AOJDKUTCIIBHOCTBIO 3aIrpy3KHU ITIOCCBHOT'O KOMILJICKCA 3a 7...9 muH. HpI/IMCHGHI/IC
TAaKHUX 3aI'py34YUKOB oe3 KOMHGHC&HHOHHOﬁ CMKOCTH OIIpaBAaHO IIpU OOCTATOY-
HOM 00ECIICYCHHOCTH B TPAaHCIIOPTC.

Pucynok 5 — HaBecHOM 3arpy34yuk
I1K na 6aze I13H-70

B Kocranatickom punnane TOO «KasHUMMOCX» pazpabotan camoxo/-
HBIN 3arpy3uuK Ha 06a3e 3epHoyOopouHoro kombOaiiHa «Enuceit — 1200» oOmmm
oowsemom 12,4 M° , TPY30MI0TbEMHOCTEIO 8,9 T, MPOU3BOAUTEIBLHOCTHIO 10 42 T/4
(pucyHok 6a). IIpogOmKUTENBHOCTD 3alPaBKU CaMOI'0 3arpy34rKa JOCTUTaeT JI0
10 MuH, a NPOAOIKUTEIBLHOCTh 3arpy3KH MOCEBHOIro komiuekca §...10 muH.
Taxoke pazpaboTaH MOMYNPHUIEITHON 3arpy3unk Ha 0aze Hakomutess «{oH-20»
061M 06beMoM 22,9 M° , TPY30II0XEEMHOCTEIO 14,4 T, IPOU3BOIUTEIBHOCTHIO
64-72 1/a (pucyHok 60). [IpomOKUTENTEHOCTS 3alPaBKU CaMOTO 3arpy3uuka
pocturaet A0 8...10 MHH, a MPOJOIKUTENIBHOCTh 3arpy3KU MOCEBHOIO KOM-
riekca 6...7 MUH.

Takum 00pa3om, pe3epBamMu B TOBBIIMICHUU MPOU3BOIUTEIBHOCTH MOCEB-
HBIX KOMIIJIEKCOB SIBJISTFOTCS:

- IPUMEHEHHUE Ha 0OCITY»KMBAHUU IITATHBIX 3arPy30YHBIX YCTPONCTB aBTO-
MOOMIIE — CaMOCBAJIOB C 00OPY/IOBAHHBIMU Ky30BaMHU C 3aJIHUMH Pa3rpy30y-
HBIMH OKHaMU;

- MIPUMEHEHHE CaMOXOJHBIX 3arpy3uMKOB-HAKOMUTEJIEH Ha 0a3e CHucaH-
HBIX 36pHOYOOPOUYHBIX KOMOaliHOB «EHuCEe»

- MPUMEHEHNE HaBECHBIX 3arpy3unKoB Ha 0a3ze morpy3uunka [13H-70;

- IPUMEHEHHE TOJTYMPUIICTIHBIX 3arPy3uYNKOB-HAKOTIUTENICH Ha 0a3e HaKo-
nurens Jon-20.

[IpumeHeHne 3arpy34yuKOB MPOU3BOIUTENBHOCTHIO 26-72 T/4 MO cpaBHe-
HUIO C 3arpy34MKaMy MPOU3BOIUTEIHHOCTHIO 9 T/4 MO3BOJSET MOBBICUTH IMPO-
U3BOJAUTEIBLHOCTH TOCEBHBIX KOMILIEKCOB.
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a) caMOXOJHbIN Ha 0a3e 3epHO- 0) momymnpuiienTHO# Ha 6a3e
yoopouHoro kom0Oaitna « EHucen» «JloH-20»

Pucynok 6 — 3arpy3unku-Hakonutenu kKoHcTpykuuu KO TOO
«KasHUNMOCX»

O603HaunM KO3((HUIIMEHT pocTa MPOW3BOJAUTEIHLHOCTH 3arpy3unka ciie-
TYFOIIAM 00pa3oMm:

KWsar = Wiari/ Waars, (1)

riae Wiarj — IPOM3BOIUTEIILHOCTD I-TOT0 3arpy3unka, T/4; Wsarg— HpOU3BO-
TUTETHHOCTH 0230BOTO 3arpy34rKa MPOU3BOAUTEIIEHOCTHIO 9 T/4.

O603HauMM KO3(PPUIIUEHT pOoCcTa MPOU3BOIUTEIHHOCTA MOCEBHOTO KOM-
TJICKCa CIASAYIONM 00pa3oM:

KWk = Wi / Wrigs, (2)

rne Wk — TpOU3BOAMTEIBHOCTh TTOCEBHOTO KOMILICKCA, 3alpaBiICHHOTO -
TBIM 3arpy34ukoM, ra/d; Wpygs — NPOU3BOAUTEIHHOCTh MTOCEBHOTO KOMILIEKCA,
3ampaBisieMoro 0a30BBIM 3arpy34UKOM MPOU3BOIUTEILHOCTHIO 9 T/4.

Pacuersl mokaspiBatoT, uTo B3amMMOCBsI3h KW= f(Kwsar) omuceiBaeTcs
napaboIMYecKo 3aBUCUMOCTBIO C OLIMOKOM annpokcuManuu mexee 1% (pucy-
HOK 7):

Kwpg= - 0,0068 Kw3,r+0,1050 Kws,-+0,9020 (3)
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Kwnxk
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Pucynok 7 — 3aBucumMocTh K03(ppuiiueHTa pocra mponu3BOIUTEIbHOCTH
MTOCEBHOTO KOMILIEKCa OT KO3 (ULIMEHTa POCTa TPOU3BOAUTEILHOCTH
3arpy3duka

Kak BumHO U3 pucyHka, KOdQPHUIIMEHT pocTa MPOU3BOIUTEILHOCTH TTOCEB-
HOI'0 KOMIUIEKCA PE3KO YBEIMYMBAECTCS HAa HAYaJIbHOM OTPE3KE POCTa ITPOU3BO-
JTUTEIBHOCTHU 3arpy3uuka, mpuMepHo 10 Kwsar= 5. [lanee poct Kwpy 3amens-
eTcs, a npu 3HadYeHUIX KWsar = 7...8 anmpokcumupoBaHHbIe 3HaueHHS KW
OCTalOTCsl HA OJJHOM ypoBHeE. Takum oOpa3om, MpeaesioM MOBBIILICHUS TTPOU3BO-
JIATEIBHOCTU TTOCEBHOIO KOMILUIEKCA 3a CYET YBEIUUYCHUS MPOU3BOIUTEIHLHOCTH
3arpy3uvKa SBJISIETCS CEMUKpPATHOE MpeBbIIeHHe 0a30BON MPOU3BOAUTEIHHO-
ctu 9 /4, T.€. 63 T /4.

[Ipu 6a3oBOM MPOU3BOIUTEILHOCTH 3arpy3urika 9 T/4 pe3Koe TMOBBIIICHUE
MIPOU3BOIUTEIIBHOCTH TTOCEBHBIX KoMmIuiekcoB B 1,20...1,25 paza obecneunBaeT-
cs npu 4-5KpaTHOM YBEJIMYEHUU MPOU3BOAUTEIBHOCTH 3arpy3uuka. [lpu 7-
KPAaTHOM YBEJIWYEHUU MPOU3BOJUTEIBHOCTU 3arpy3yuka poCT MPOU3BOJIUTEIIb-
HOCTH MTOCEBHOTr0 KoMILIeKca aocturaet 1,30 u nanee ero poct mpekpaiaercs.

Takum o0Opa3om, pe3epBOM TOBBIIICHUS MPOU3BOJUTEIHHOCTA TMOCEBHBIX
KOMITJIEKCOB SIBJISIETCSl MPUMEHEHHUE Ha OOCTY>KUBAaHWU IITATHBIX 3arpy30YHBIX
YCTPONCTB aBTOMOOMIICH-CAaMOCBAJIOB ¢ 00OPYIOBAHHBIMU KY30BaMU C 33 THIMHU
3arpy304YHbIMU OKHAMH; MPUMEHEHUE CaMOXOJIHBIX 3arpy34MKOB-HAKOIMTENIEH
Ha 0a3ze CHUCaHHBIX 3€pHOYOOPOUYHBIX KOMOATHOB; MPUMEHEHNE HABECHBIX 3a-
rpy3uuKoB Ha 6a3e norpy3uuka [13H-70; npuMeHeHre NoJynpUIIeTHbIX 3arpy3-
yuKoB Ha 0a3e HakonmTenei [Jon-20.
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YK 636:631.3:621.3

Omapos P.A., 0.m.n., baiibonos A.E., k.m.H.,
Paiiimoexos A.E., nayunwiii compyonux, Omap /1. P., nayunwviii compyoHux
KasHUUMO3CX, e. Aamamur

K ITOBBIINEHUIO KIIJI 'EJIMOKOJIVIEKTOPA

B cmamve npednodcenvl HoGble Nymu nogvluleHUs KodIpduyuenma nonesnozo Oeucmeus
conHeuHvlx 8o0oHazpesamenel. llpusedenvl meopemuuecKkue u 3KCHEPUMEHMANbHbIE UCCTE00-
8aHUsl HOBOU KOHCMPYKYUU.

[To Tepmunonoruu, npunstod B OOH, k HETpaIUIIMOHHBIM BO300OHOBIIsIC-
MbIM uctounukam sHeprun (HBUD) oTHocsaTcs ruaposHeprus, CoOJHEUHAs
AHEPrusi, reoTepMalibHasl SHEPTrHUs, YHEPTUs BETPa, YHEPTUs MPUIUBOB U OTIIU-
BOB, DHEPrUsl BOJIH, TEPMAJIbHBIM TPAJUCHT MOPS, DPHEPIUs MPeoOpa3zoBaHUS
OMoMaccChl, SHEPrus, MojiydaeMas B pe3y/ibTare CXKUTaHUS TOIUIMBHOU JpeBECH-
HBI, IPEBECHOTO yTIIsl, Topda.

B MupoBoil mpakTUKe MO HCIHOJIb30BAHUIO BO30OHOBIISIEMBIX HCTOYHUKOB
SHEPIrUM ynensercss Oojbplioe BHUMaHWE. Bo MHOTHX cTpaHax CyHIECTBYIOT
HaIIMOHAJIBHBIEC MPOTPAMMBI IO PA3BUTHUIO BO3OOHOBIISIEMON SHEPTETUKH.

B coorBerctBum ¢ Ilocnanumem Ilpesunenta PK napomy Kaszaxcrana (ot
29.01.2010r.) [1], TocymapcTBeHHOM TpOrpaMmoii (pOpCUPOBAHHOTOUHTYCTPU-
anbHOTO pazButus PK [2] craBsaTca 3agauyu NMOBBIMIEHUST TPOU3BOAUTEIBLHOCTH
Tpyna B AIIK 1o 2 pa3 k 2014 rogy Ha 0CHOBE pecypcocOeperaronux dKoJI0Tu-
YECKHU YUCTHIX TEXHOJOTUM, a TakKe pa3BUTUA dP(HEKTUBHBIX YHEPTOYCTAaHOBOK
Ha OCHOBE BO300HOBJISIEMBIX HUCTOUYHUKOB 3Hepruu. B 2009 romy nmpuHST 3aK0H
PK «O noanep:xke ucronb30BaHus BO3OOHOBISIEMBIX UICTOYHUKOB SHEPrum» [3].

B cenbckoM X03siCTBE, B YaCTHOCTH MPU BEAECHUM MACTOUIIHOTO >KUBOT-
HOBOJICTBa, HamOoJiee OCTYMHBIM HMCTOYHUKOM JJIs TEIIOdHEProoOecnedeHus
SBJISICTCS COJIHEYHAsi PHEprusi Ha 0a3e TeIMOYCTAaHOBOK (COJHEYHBIX BOJO-
HarpeBatesieil). TerioBas sHeprusi HeoOXoAuMa JIJii HarpeBa BOJbI, UCIOJb-
3yeMOU JJIsl MBIThSI MOJIOYHBIX €MKOCTEH, MOCYbl, MEPCTH U ApP. MPOU3BOJI-
CTBEHHO-OBITOBBIX HYXJ. OCHOBHBIMH 3JIeMEHTaMH TeyiroycTaHoBoK (I'Y)
apisitorcst renokosuiekTop (I'K), 6ak-akkyMynsiTop, COeIUHUTENBHBIE TPYOO-
MPOBOJIbI, pama, TJe TeJIMOKOJUIEKTOP — MIABHBIM 3JIEMEHT, MOMIOMIAKIIAN U
npeoOpa3yIomuii COMHEUHYI0 DJHEPTHI0 B TEIIOBYH0. OT €ro TEeXHUKO-
HPKOHOMHUYECKUX TMOKazaTesel 3aBUCUT P (PEKTUBHOCTh BCEU YCTAHOBKU: KO-
s durnment nonesnoro aerictBus (KIIJ), obmuit o6beM BoipaboTanHoit ['Y
DHEPTUM, HKCILUTyaTAllMOHHBIE XapPaKTEPUCTUKU — TPAHCIOPTAOCITHHOCTH, U
TPAHCIOPTHBIE PACXOAbI, ONEPATUBHOCTh MOHTAXa U JIEMOHTAaXa U HA HETO
najgaetr 10 80% ot croumoctu I'Y. HayuHo-uccnenoBarenbckue pabOThl MO
pazpaborke ['K MHTEHCUBHO BeyTCA BO MHOTUX cTpaHax. OJHaKO U3BECTHbIC
'K He ynoBIETBOPAIOT TPEOOBAHUIM CEIbCKOTO XO34MCTBA M0 OCHOBHBIM Xa-
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PaKTEpUCTUKAM: HEOOCTYIHBI O CTOMMOCTH, MOABEPKEHBI KOPPO3UHU, MaTe-
pUAIOEMKH, HE PACCUYMTAHBI HA YacThie JAedopMalii U MEXaHUYECKUE yaaphl
IpU TPaHCIOPTUPOBKaX Mo nactoumam. M Bce 310, Ipu HE BBICOKUX dHEpre-
THUYECKUX XapaKTEPUCTUKAX.

N3-3a OTCYTCTBUS albTEepPHATUBHBIX TEIIOBBIX YCTAHOBOK, (epMepcKkue
X034ICTBa B yKa3aHHBIX 30HaX KazaxcraHa, BBIHYXKJIEHBl HCIIOJIb30BATh JJIs
HarpeBa BOJIbl TPAJUIIMOHHBIE CIIOCOOBI HA MEYKaX, KOCTpaxX WJIM BbICTABIIS €-
MbI€ Ha COJIHIIE CAMO/JICJIbHBIE MOKPAIIEHHbIE YePHOU KpacKoi OOUYKH.

[TpoGnema 3¢ dexTuBHOrO TemIoCHAOKEHU (PEePMEPCKUX XO3AUCTB C
HCMOJIb30BAHUEM COJHEYHOW HEPrUU B COBPEMEHHBIX YCIIOBUAX IMEPCIEK-
TUBHA U aKTyajbHA, PEIICHUE KOTOPOM palluOHAIBbHO OCYILIECTBUTH MPHU IO-
MOIIU TEJIUOYyCTAHOBKH, CHA0OKEHHOW HOBBIM Te€JIMOKOJUIEKTOPOM, KOHCTPYK-
THUBHOE MCIIOJHEHHE KOTOPOTO M MCIIOJb30BaHHBIEC MPHU 3TOM MAaTEpHUaJIbl 03~
BoJuin noBeICUTH KIIJ[, ympOoCTUTh U CHU3UTH TPYAOEMKOCTh W3TOTOBJIEHUS,
CHU3UTb CTOMMOCTb, TMOBBICUTH TPAHCIOPTAOEIbHOCTh M HAJEKHOCTh. TO
€CTh T€ Ka4eCTBa, KOTOPbIe HEOOXOAMMBI B OTMEUEHHBIX YCIOBUAX [4].

Pa3paboTkaM KOHCTPYKIIUM, TEOPETUUECKUM U IKCIIEPUMEHTAIBHBIM HC-
CJICIOBAaHUSIM T'EJIMOKOJIEKTOPOB MOCBSIIEHBI Pa0OThl 3apyOeKHBIX U OTEYe-
CTBEHHBIX ydeHbIX: Y. bexmana, [Ix. Hadpdu, x Kneiin, C.B. 3akones, /.
Mak-Beiika, P. ABe3oBa, M. Banosa, O. Ilonens, b. Kazanmkana, A.O06030Ba,
A.Xamanosa, A.Tneyosa, M. baitmuposa, b.Bapausimisunu u ap.

Pe3ynbraThl aHanuza pa3pabOTOK M MAaTEHTHBIX UCCIIEAOBAHUN MOKA3aJIH,
YTO KOHCTPYKIIUM T€IMOKOJJICKTOPOB B HACTOSIIEE BPEMSI HE UMEET IIHUPOKO-
ro MPUMEHEHUS B CEJIbCKOM Xo3sicTBe. s ycmemHoi pa3pabOTKu reiauo-
KOJUIEKTOPOB, OCOOCHHO JJIsl YCJIOBUW MACTOUIITHOTO HUBOTHOBOJICTBA, HEOO-
XOJIUMbI HOBbIE COBEPILIEHHBIE CXEMBI.

B u3BecTHBIX paboTax HE UCCIEOBaHbBI MPOIECCHI MPSMOTO TMOTIOMECHUS
COJIHEYHOM PHEPruu TEIUIOHOCUTENIEM, HE JOCTATOYHO HUCIIOJIb3YIOTCS HOBBIE
MaTepualibl, CTOMKHE K KOPPO3UH, MPOTUB MEXAaHWYECKUX YAapoOB, yIOOHbBIE
JUJIs1 TPAHCTIOPTUPOBKH.

Ha ocHoBaHuM aHa/iM3a COCTOSIHUSI BOIPOCA YCTAHOBJIEHO, YTO B HACTO-
Aliee BpeMs U3BECTHBI HECKOJBKO aJIbTEPHATUBHBIX, KOHKYPUPYIOIIUX KOH-
CTPYKIIMH TeJIMOKOJUIEKTOPOB: TpyOUuaTeie, TPyOHO-TUCTOBBIC, TUCTOTPYOHBIE,
BAKYYMUpOBaHHBIE U 1p. [5, 6,7, 8, 9].

OCHOBHBIC HEAOCTATKH MEPBBIX JIBYX KOHCTPYKIMH — HU3KHUU KOd(Du-
nueHT sddextuBHocTu nornomarmiei nmanenu ['K. Hegocratoxk TpeTbero
HanpapJIeHUsI — TPYAOEMKOCTh U3ToTOBIeHUs nornomatonieid nanenu (I111) u
BBICOKasI MaTeprasoeMKoCcTh. HenocTarok 4eTBepToro — JOpOroBU3Ha, HU3Kas
TpaHcnopTabebHOCTh. OOIIMM HETOCTATKOM JAHHBIX KOHCTPYKIIUN SBISCTCS
MHOTOCTYNEHYAThIA MPUHIUI NEPEJaYu YHEPTUHU COJHEUYHOTO M3JIYUYEHUS OT
BOCIpHHUMAaOIEen nosepxHoctu 'K K TenmoHocuTeNo, NPpUBOAAIIMN K I10-
BBIIIEHHBIM TEIUIONOTepsiM. JlJisi CHUKEHUSI TOTEPh NPUMEHSIOTCSI CEJIEKTHUB-
Hble nokpbITHs [II1, HapaBiIeHHbIE HA CHUXKEHUE TOTEPh u3nydeHuem. OnHa-
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KO, OHM HE peIlaloT MpoliemMy B IPUHIIUIE, a BEAYT K O0LIEMY yAOPOKAHUIO
I'K.

B pabote npuHsTO MATOE HANpaBliEHUE — MCIIONB30BAHUE CBETOMPO3PAYHOM
MONIOIIAOIIEH TTAHENH, C LEIBI0 0TKa3a OT MHOTOCTYTIEHYaTOTO MPUHIINAIA TEII0-
nepesaydy, IMyTeM CKBO3HOIO MPOMYCKAaHUSI COMHEYHBIX JTydel HETOCPEICTBEHHO K
TEIJIOHOCUTEIIO. J[J1s1 yIIpOILEHNS U YACIIEBICHHS TEXHOJIOTUH M3rotoBieHus 'K
KOMIUIEKTYETCSl U3 CTAHJAPTHBIX MOKYITHBIX TUIACTHUKOBBIX U3/IEIHNI U MaTepUaioB.
Hcnons30BaHHbIE MaTepUalbl, Omarogapst GU3NIECKO-XUMUYECKIM CBOMCTBaM 00-
JaIat0T MajbIM BECOM, XOPOIIMMHU ONTHYECKUMHU CBOMCTBaMH, XOPOILO MOJIAt0T-
Csl MEXaHMYEeCKUM 00paboTkaM 0e3 crernuanbHoro odopynoBanus. [lomurans, -
CTOBOW COTOBBIN MOJIMKAPOOHAT, 00JIaIal0IIUI PSIIOM NIPUBJIEKATENbHBIX XapaKTe-
PHUCTUK — BBICOKOH MPO3PaYHOCTBIO JUI BUAMMOTO U3Ty4eHUs (110 JaHHBIM ITPOU3-
BoxuTeneii 80 - 85%), MasbIM yaeabHbM BecoM (1200 Kr/M’), CTORKOCTBIO K aTMO-
chepHBIM BO3IEHCTBHSM, BBICOKOH YIApHOH BA3KOCTBIO (250-500 K/[K/M®), BHICO-
KO# TPOYHOCTHIO (TIpH cTatryeckoM u3rube 77-120 MH/u', uro B 200 pa3 Bbiiie,
geM I CTeKJIa), MOpPO30CTOMKOCThIO (10 — 40°C), TerIoCTOMKOCThIO (10
+120°C), yCTOMUMBOCTBIO K JEHCTBUIO KHUCIIOT, PACTBOPOB COJICH, OKUCIIUTEINICH.
CoToBbIi oNMKapOOHAT MPEACTABIAET COOOM IMOJIbIE MAHENH, B KOTOPBIX J1Ba WU
Oosiee cioeB nomukapOOHaTa COEAMHEHBI IPOIOIBHBIMU pedpaMu skecTKocTH. [lo-
JWranb 3allMIIeH OT Pa3pyILIAIOIIEr0 BO3JACHCTBHA COJIHEYHOIO YibTpaduoneTa
MyTeM MOKPBITUS ero ToHKUM (60-100 MKM) ciioeM 3alMTHOrO MaTepuania (CodKe-
Tpy3uell win jJakupoBaHueM) [laHemu mpakTuyecku He ObIOTCS M HE PacTPECKH-
BAIOTCS, YTO B OTIMYME OT CTEKJIA HCKIIOYAET CEpPhE3HbIE MPOOJEMBbI MPH HX
TPAHCIIOPTUPOBKE U COOPKE. ITO CBOMCTBO T'APAHTUPYET BBICOKYIO CTOMKOCTh K
BO3JICHCTBHIO TpaJia U NMajaromux npeaMeros. [Ipennaraemoe pemesue ycTpasser
MMEIOIINECS HEIOCTATKA M3BECTHBIX KOHCTPYKLHWH, SIBISETCS NMEPCIEKTUBHBIM U
TpeOYIOIIUM MPOBEICHUS UCCIIEIOBAHUSL.

HayuyHoil HOBU3HOM SIBISIETCSAHOBAsE KOHCTPYKTHUBHO-TEXHOJIOTUUECKAsI CXEMa
IeJIMOKOJUIEKTOPA JUIsl COJTHEUHBIX BOJIOHArpeBaresiel, padoTarolas o s3Heprocoe-
peraroieil u 3KOJOrHYeCKH YUCTOM TEXHOJIOTHU TEIUIOHEProoOeceueHusl, ¢ mo-
BbIIIICHHEM 3()()HEKTUBHOCTH OCHOBHBIX MOKa3aresieil 3a cYeT MPUMEHEHHUS! CBETO-
IIPO3PAaYHON NMOMIOLIAIOIIEH [TAHEIIN, ITO3BOJIOIIEN OCYIIECTBUTE: IPOLECC Ipsi-
MOTO TOMJIOIIEHUS] COJHEYHBIX Jy4e TEIJIOHOCUTEIEM, BbIPABHHUBAaHHUE 32 CUET
ATOTO pacHpeesieHUs] TEMIEPATypHOTO MOJI B MOJIOCTH MOIVIONIAIOIIEH MaHEeNU U
BHYTPH T€JIMOKOJUIEKTOPa, CHIKEHHE TEIJIOBBIX MOTEPh B OKPYKAIOIIYIO CPeLy U
TeM cambIM nosbienre KIIZI ycTporicTsa, a Takke KOMIUIEKTAllMU y3JIOB U DJIe-
MEHTOB M3 CTaHAAPTHBIX MOKYTHBIX MJIACTUKOBBIX U3AETHUI U MaTEpPHUAJIOB.

[IpoBeneHbl TEOPETUUECKHUE U SIKCIIEPUMEHTAIIBHBIE UCCIIEIOBAHMSI TEIIMOKOII-
JIEKTOpa HOBOM KOHCTPYKLMHM — YCTAHOBJIEHBI 3aKOHOMEPHOCTH IPOTEKAOIINX B
HEM TPOLIECCOB TEIJI000MEHA MOJT BO3AECUCTBUEM COTHEYHOM SHEPTUH, KOHCTPYK-
TUBHBIX 3JIEMEHTOB, OKPYKAIOILLEH CpPe/bl, 1aHbl AHAIMTUYECKUE 3aBUCUMOCTH I10
OIpENENIEHNIO0 OCHOBHBIX napameTpoB — KII/I, Ternonpon3BoauTenbHOCTH, CKOPO-
CTH TEYEHUSI TEIJIOHOCUTENS], TEIUIOBBIX NOTEPh. [Ipenioxken MeToa onepaTuBHOIO
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CPaBHHUTEIBHOTO 3KCIIEPUMEHTATIBHOIO AHAIM3a TEIUIOHEPIeTUYECKUX IOKa3are-
JIEN TEJINOKOIUIEKTOPA.

OOG0CHOBaHBI OCHOBHBIE MapaMETphl, pa3padoTaHa KOHCTPYKIIUS TeITHOKOJI-
JIEKTOpa, Ha KOTOPYIO MOIy4eH MHHOBAIIMOHHBIN mareHT PK Ne 21601 [10].

[ eTMOKOIIIEKTOPBI MOYKHO HCIIONIB30BaTh B CEIBCKOXO3SMCTBEHHBIX MPOIEC-
cax JUIsi: MOMKH IIEPCTH U KyTIaHUsl )KUBOTHBIX, TIpoIiecca MepepadOTKU )KUBOTHO-
BOJUECKUX OTXOJIOB, CYIIKH CEJIbCKOXO3SIMCTBEHHBIX MPOIYKTOB, CHAOKEHHS TOpSi-
4eld BoIoil (hepMepCKuX XO3sICTB.

C yu€roM mpuHATHIX TpeOOBaHMI pa3paborana nmpuHIMNUambHas cxema ['K
(pucyHok 1), cocrosiias u3: kopmyca |, momiomaroiield naHenau 2 U3 nojaurais B
BUJIC IJIOCKOM IMOJION MJIACTHHBI C MPOAOIbHBIMU BHYTPEHHUMH KaHAJIaMu 3 Ui
TEIJIOHOCUTEIS, BEpXHEN 4 M HIDKHEH S5 KOJUIEKTOPHBIX TPYO COCTBIKOBAaHHBIX C
MIPOTUBOMOJIOKHBIMU TOPLIAMU MaHeNH. [IpooabHbIe KaHAIBI UMEIOT KBAJIPATHYIO
bopmy, a MEXIy NONIOMIAIONIEH MaHEbI0 U KOPIycoM | yio)KeHa TEeIUION30IIALUs
7. Ilornomaromias naHens 2 U Ipyrue KOHCTPYKTUBHBIE JJIEMEHTBI 3aKPBITHI CBEP-
Xy MPO3Pa4yHON TETUIOM3O0JIUEN 8 U3 MOJIUTAJIA, @ €T0 KPOMKH I10 IIEPUMETPY rep-
METH3UPOBAHbI. Brillle KosuiekTopa ycraHaBimBaeTcsi 6ak-akkymymsarop 11. 'K B
nporiecce paboTbl OPUEHTUPYETCSI Ha OT, @ COJHEYHbIE JIy4d MPOHUKAIOT Yepe3
MPO3PAYHYI0 TEIUIOU3OJSILIUIO 8, MPO3PAYHYI0 CTEHKY IMOMIOMIAIONICH MMAHEIn 2,

IMOrJIOIAr0TCA TCINIOHOCUTCIICM, HAXOAAINUMCS B IIPOAOJIbHBIX KaHAIax 3.
5 13 4 11

Pucynok 1 — Cxema reamokosieKkTopa

Cxema I'K B pa3pe3se u pacueTHas cxema TEIJIOBBIX ITOTOKOB [TOKa3aHbl HA PH-
CYHKE 2.

Coaneunoe

Ompancenue om nozio- umnyuenue (E)

o niaro et nanenu (1)
t
N 55 e - Hocrauenue nozio- OmparceHue om ceemo-
3 to tz ty arouteit nanensio npospaunozo noxpeimus (Q0)

R \
\\\ \ \ \ ‘:‘ 7 Koneexmuanvie
ILIIIIIII!\I\]I%I[IITI Illllllll']‘l||||||||||

f Ha]Lym MeeHMAR N ANEIAR I EPIUR

Homepu wepei
| mennowsonnuue (Q3)

a) 0)

1 — cBeTonpo3payHOE NOKPBITUE; 2 — BO3AYIIHASA POCIIOKA; 3 — CBETOBOCIPUHUMAOIIAs
nosepxHocTh nornomatouied nanenu (I111); 4 — rermoHOCUTEND HUPKYAUPYIOMIUHI 11O
BHYpTpeHHUM KaHanaM I1I1; 5 — rermnonzonsmnus TeuibHON cTeHku 111
Pucynok 2 — CxeMbl HONIEpEYHOTro pa3pesa ¢ 0003HAUEHUEM PACUYETHBIX Ia-

pameTpoB (a) u TerioBbix MOTOKOB 'K (6)

h W N -
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CocraBieHo YPaBHCHUC TCIIJIOBOTO Oaranca I'CJIMOKOJIJICKTOPA:

E—QO—Ql—Qz—ngc-m-g—t, (1)

T

IJe ¢ U m — yJaelbHash TEIJIOEMKOCTh (KKaJl/Kr+rpajl) u Macca TerJIOHOCUTENs
(kr); t — Tekymas TemIiieparypa TEIJIOHOCUTENsSA; 7 _ Bpewms, 4.; Qy,— MoTepu

CD cBsizaHHBIE C OTPAXKEHUEM OT MOBEPXHOCTH CBETOMPO3PAYHOIO MOKPHITHUS
U TIOTEPSAMU IIPU MPOXOKACHUH uepe3 NokpbiThe; O; - motepu CD cBsi3aHHbBIE
c oTpaxkeHuem OT noBepxHocTu IIII u morepssMu TpU MPOXOKICHUU UYEPE3
cioit marepuaina II[;Q, nu QO; — noTepu yxe MOTIOMEHHON TEIIOHOCUTEIEM
DHEPIUHU U3JIYYEHUEM U TEIUIONEPEIAUYE B OKPYKAIOLIYIO CPENY.

Qo = ko -E, (2)
ko — k03P dUIMEHT, MOKa3bIBAIOIINI JOJII0 OTPAXKEHHON U ToryoneHHo CO.
Q =k, -E-(1-ky), 3)

k; — ko3 PUUKMEHT, MOKA3bIBAIOIINUN TOI0 OTPAXKEHHOW U MOMIOIIEHHONW Ma-
tepuanoM [II1, mponukuen yepes3 npospaunoe nokpeitue CO.

[Tocne cOOTBETCTBYIOMINX 3aMeH yYpaBHeHHUE (1) MpuBeneHO K BUIY:

dt
E—%E—kfE-a—%)—ufa—y):onra;, 4)

U, — cyMMapHbIii MpUBEIECHHBIA KOAPGUIIMEHT TETIOBBIX IMOTEPb.

[IpousBeaeHo peuieHue ypaBHeHUs (4), B pe3yibTaTe 4YE€ro BBIBEICHA
dbopmyna nis pacdeTa TeKylled temmeparypsl TeroHocutens B 'K ot Bpe-
MEHH U APYrux (HaKkTopoB:

J.dr:c-mtjl at

tlE'(ko"'kl_ko’kl)_UL'(t_tl) ©)
1 U 7

t4=t1+U—L. E.(k0+k1—k0.kl).{1—exp(— c%m)} . (6)

B nonyuyennoii ¢ynkmuu, npu =0, ty = t; [Ipu r =00, momyuaem dop-
MYJly JUIs pacdyeTa TeMIIEpaTypbl TEIJIOHOCHUTENS MPU BBIXOJE HA YCTAHOBHB-
LIMNACS PEKUM:
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t4 :t1 n E(ko +k1_k0k1) . (7)
U,

Termionpon3BoAUTENIBHOCTh — OCHOBHOUM mapameTp I'K, koropeiii uc-
nojbp3yeTcd npu pacuetax u npoekrupoBanuu 'K m remmoycranoBok. Boc-
MIOJTh30BABIINCH U3BECTHON (hOPMYIION:

dQ d
p=—x P=—I/[c-m-(t, -t
o OIT[ (t, —t)], (8)
a Takxe,
11 1 1 Ut
P:c.m.d_r{—LE(ko+k1—k0k1)—U—LE(ko+kl—k0k1)exp(— - )] 9)

[Tonydyena dhopmyina ais pacuera TernonpousBoautreabHoctu 'K
P=E-(k,+k =k, -k)-U_({t,-t). (10)
BriBenena popmyna nnsa cpaBuenust KIIJ nHoBoro u 6azosoro I'K
An=ny —15 =Ky —Kg) = (K =K' )+ (Ko -k —kg k") -

1 b B b
_E.[(UL‘Q _UL 'ts)_(UL'tl_UL tl)] (11)

. 5
[Tytem mpuHATHS COOTBETCTBYIOIIMX AOMYLIEHUHN, TO €cTh ky = ky ;3 Up
B

= U,", BeiBeneHa ynpoiueHHas ¢popmyna KII/, nonrsepxaaromas, uto KIT/]

HoBoro 'K BrIlre, yeMm 6a30Boro:

U
An:nH_775:(kl—kf)-(ko—l)—?L(g—tf)>0. (12)

3necn: (K, —kf)'(ko ~-1)> 0, rak xax k> k;, a k< 1. Bropoe cmaraemoe
TAKXXE€ IMOJOXUTEIBPHO, TaK KaK t35> t3.

B nporpammy uccienoBaHUil BKJIIOUEHBI CIEAYIOUIUE 3a]1a4u: MOJATBEP-
TUTh 3(PPEKTUBHOCTh HOBOTO TEXHUUYECKOTO PEIICHUS MO CPABHEHUIO C M3-
BECTHBIM, IIyTEM CPABHUTEJBHBIX OMNBITOB B PaBHBIX YCIIOBUSAX; YCTAHOBUTH
cTerneHb 3(hPexkra HOBOTrO peleHus; 000CHOBaTh OCHOBHBIE MapaMETPHI.

OOBEKTUBHOCTH CPAaBHUTEIBHBIX PE3YAbTATOB OOecleyeHa myTeM COo3/a-
HUSI PaBHBIX YCJIOBUM JJ1s1 00pa3nioB. OHU MMEIOT OJMHAKOBBIE: pa3Mephl, B
T.4. [UIOINAaZb MOBEPXHOCTH S, miuHy mupuHy — (135+180)«10°° M, 00beMm
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HArpeBaeMOro TeroHocuTens (m;=m,=6,2 1/M>), cyMMapHbie Kod(hhUIHCH-
Thl TemIoBbIX mnotepb (Up;=U;;), ONTHYECKUE XapPAaKTEPUCTUKU CBETOINPO-
3pavyHOro MOKPBITHS, TEILUIOBOE u3nyueHue (E,;=E)).

Pacuer xapakTepuCTHK MPOU3BOAMICS MO U3BECTHBIM (popMmynaM, IyTeM
IPHBE/ICHNS Pe3ylbTaToB K | M” moromarouiei nopepxuocty I'K:

- TEIUIONPOU3BOAUTEIBLHOCTEN CPAaBHUBAEMBIX BapuaHTOB, (0, 0>):

Q=cm -t -t)/Ar u Q,=cm,-(t; —t)Azr; (13)

- OTHOCHUTEJIBHOTO M3MeHEeHU Terrionpon3BoauTeibHocT (A Q) u KT (7),

AQ:(Ql_QZ)/QZ :(tf _tf)/(tf _tl)H U:E/Ql- (14)

Pe3ynbrarhl 3KCIIEpUMEHTAIBHBIX KPHUBBIX HArpeBa TEIIOHOCHUTENS, MOMY-
YeHHbIE Ha Ja0OpAaTOPHOM CTEH/E U B €CTECTBEHHBIX YCIIOBUSIX, IIPU HarpeBe
COJIHEYHOU 3HEpruew, mpuBeneHbl Ha pucyHKax 3 (a, 0). Ha rpapuke 3a Takxe
IPUBEJCHA KpUBasi HarpeBa, pacCuuTaHHas Teoperudyecku no gopmyne (6). Ilo-
IPEIIHOCTh MEXAY IKCIEPUMEHTAIBHOW M TEOPETHUYECKOM KPUBOW COCTABUJIA B
npenenax 0,2...0,8 oC.
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TemnepaTtypa TennoHocurtens t,, °C

Bpems HarpeBaHuA t, MUH Bpems HarpeBaHus T, MUH
=== 5230BbIlN KONNEKTOP === HOBbIIN KONNEKTOp
= TEOPETUYECKNA === 52a30Bbli KONMEKTop === HOoBbIi KONNEKTOP
a) PE3YIbTAThL I/ICCHGI{OBaHI/Iﬁ a) PE3YIbTATHL I/ICCJ'IC,Z[OBaHI/Iﬁ B €CTCCTBCHHBIX
Ha na60paT0pH0M CTEHIC YCIIOBHUAX, OT COTHEUHOM OHCPTUHn

Pucynok 3 — I'paduku HarpeBa TENJIOHOCUTEIS B CPABHUBAEMBIX 00pa3iiax

Pe3ynbraTel u3mepenuii remmneparyp nosepxnoctei III1 oOpa3uos npu-
BEJEHbl Ha pucyHKe 4a. I'paduku nokas3blBalOT MOCTOSHHOE IPEBBILICHUE
TeMIlepaTypbl 0a30BOr0 BapuaHTa [0 CPABHEHUIO C HOBBIM. TO €CTh IOATBEP-
JKIAKT TUIIOTE3Y O CYLIECTBOBAHUM IOBBILIEHHOIO I'paJUE€HTa TEMIIEpaTyp
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Mexay nmoBepxHOCThIO IIII M okpyxkaromen cpenou, Ciykaumen UCTOYHUKOM
TEMJIOBBIX MTOTEPh B U3BECTHBIX KOHCTpYKUUsax ['K.
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e=fl== (230BblIli KONNEKTOP === HOBbII KONNEKTOP =8 bazoBbiil kornekTop === HoBbIi konnekTop
a) 0)
Pucynok 4 — I'paduku TemnepaTyp NOBEpXHOCTEN MOMIOMIAKOIIUX
nasesei (a) u oxjaxaeHus (0) B cpaBHMBaeMbIX 00pasiax

Ha pucynke 4 (6) npuBeaeHbl rpadyKu OXJIAKICHUS TETIJIOHOCUTENS, KO-
TOPBIE HCIOJIb30BAHBI JJII PACU€TOB CyMMapHOTO KOd(QuIMeHTa TETIOBBIX
MOTEPH M0 JUHAMHUKE OXJIaXKAeHUs ucciexyemoro oopasia ['K:

Up = cmy *(t4Haq - t4K0H)/S*AT s (15)

r1e: ¢, Ty, T, — KO3 PUUHEHT TEIJIOEMKOCTH (BOJIa) U Macca TEIJIOHOCUTENS B
oOpasuax; AT — pacyeTHbI NPOMEKYTOK BPEMEHM; S — IOJHAs IUIOIIAIb
MOBEPXHOCTH FeTHOKOIIEKTOPA, M tanaus taxon — TEMIIEPATYPBI TEITIOHOCHTEIS
B HayaJie ¥ KOHIIE PACUETHOTO MEPHUOAA OXJIAKICHHUS.

B pe3ynbrate 3KCNEPUMEHTANBHBIX HCCIEIOBAHUM TMOJYYEHBI CIEIyIO-
[Ue PE3YNIBTAThl: TETUIONPOU3BOAUTEILHOCTS 0A30BOT0 BapuaHTa, MPUBECH-
Has kK 1 M* ruromaau noBepxHocTtu cocrauiia 0,343 xBt«4, HOBOro 0,385
kBT«4; pocT TemonpousBoauTebHOCTH HOBOTO 'K, B cpaBHeHUU ¢ 6a30BbIM
12 %; KIIJ] 6azoBoro I'K 57%, HoBoro 64%; k03(pDUIIHUEHT CyMMapHBIX TEII-
JIOBBIX TOTEPH, 12 BT/Mz*Fpa)l; pa3HoCTh Temneparyp nosepxuHocreu III1 Ho-
BOTro U 6a30Boro 06pasioB goxoaut ao 5°C.
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OBOCHOBAHWE HEOBXOJIMMOW CKOPOCTH ABUKEHUS
CEHOCOJIOMUCTOM MACCHI B BO3JTYXOBO/IE
IMMHEBMOMEXAHUYECKOT'O TOIBOPIIAKA-TIOTPY3UNKA
PACCBIITHOT'O CEHA

B cmamve npusooumcs memoouxa onpeoenenus CKOPOCMU OBUNCEHUS CEHOCOIOMUCTMOL
Maccol 8 8030yX0800€ NHEBMOMEXAHUYEeCK020 NOODOPUUKA-NOSPYIUUKA DACCLINHO20 CeHd,
Ppeanu3o8annas npu papabomie onvimuo2o obpasya mawiunsl. Ilpumenenue cenonoobopuyu-
Ka N0360Jislem CHU3UMb 3ampamsl mpyod, CHU3UMb YOeIbHblll pacxo0d MONIUed, a maxoice
NOBbICUMb NPOU3BOOUMENLHOCHb HA 3A20MOBKe 2PYObIX KOPMOS

B COBpeMEHHBIX yCIOBHUSX CYIIECTBYET HEOOXOAMMOCTH POCTa MPOU3BO-
JUTENBHOCTH MAIIMH JJIs TOA00pa M MOTrPY3KHU PACCHIMTHOTO CeHa C OJHOBpE-
MEHHBIM CHIDKEHHEM 3aTpar TpyAa W dHepruu. J[aHHas 1eNib CTaBUT Tepel WH-
KEHepaMU HOBBIE 33aJ]aul, PEHICHHE KOTOPBIX BO3MOXKHO 3a CUET MPUMEHEHUS
THEBMOMEXAHUYECKUX TMOJ0OPIIUKOB-IIOTPY3UUKOB PACCHIIHOIO CEHa. OTHU
MAaIIMHBI OTHOCATCS K YMCIy HauOoJjee COBEPUICHHBIX MPH MEXaHU3UPOBAHHOM
3arOTOBKM PACCBHIMHBIX IPYyObIX KOPMOB. 3a MOCEIHEE BpeMs THEBMATUYECKUIN
¥ THEBMOMEXAHUYECKHUI TPAaHCHOPT Halllel] IHUPOKOe MPUMEHEHHE JJIsl MEXaHU-
3alliy OT/AEJBHBIX OMNEpaluil U MPOLECCOB B CEILCKOXO3SIMCTBEHHOM MTPOU3BO/I-
ctBe. [lepemenienre mpoayKTa OT OAHOTO paboyero opraHa K Ipyromy ¢ momMo-
IIHI0 BO3AYIITHOTO MOTOKA BCTPEYAETCS B 3€PHOOUMCTUTENHHBIX MAIIMHAX, MO-
JoTWIKaxX u T. 1. [Ipu aToM, CylecTByromuye Te0prun MHEBMOTPAHCIIOPTA ChIMMY-
YUX MaTepHajJoB HE MPUMEHHUMBI ISl CIIydaeB MEepeMEICHNs JITMHHOBOJIOKHH-
CTBIX MaTepuayioB (ceHa, cosiombl). OHAKO M3BECTHO, YTO MPOIECC TPAHCTIOP-
TUPOBAHUS MAaTEPHAIIOB, UMEIOIINX Majible CKOPOCTH BUTAHUS, C MEHBIITUMH 3a-
TpaTamMu YHEPTUU MOXKHO OCYIIIECTBHUTH 3a cUeT d(PdekTa «Opocka» B COUCTAHUH
C BO3JYIIHBIM ITOTOKOM, T.€. THEBMOMEXaHUYECKUM criocoboM. K Takum mare-
pHajiaM OTHOCUTCSI U TIPOBSJICHHAs] U3METbUCHHAs TpaBa (CEHax), CEHO U COJIO-
ma. OJHAKO MPOU3BOACTBO MHEBMOMEXaHMUYECKUX MAaIlWH JIjs cOopa ceHa u3
BaJKa M TMOTPY3KU €ro B TPAHCHOPTHBIE Tenexkku B KazaxcTaHe HaxoauTcs B
cTaauu craHoBieHus. [103ToMy MOBCeMECTHO HMCHOJB3YIOTCS MHEBMOMOIO0P-
MIMKHU Tuna «BeTrepok» M3roToBlIEHHBIE KyCTaApHBIM CIIOCOOOM Ha 0a3e crmcaH-
HBIX 3epHOYOOpOoUHbIX KoMOaiiHOB «HuBa» unu «Enuceii-1200», a npu otcyT-
CTBHUH MOCJECTHUX MIPUMEHSIETCS PYYHOU TPYA.

Coznanve ¥ mpoU3BOJICTBO MOJOOPIIMKA-TIOTPY3YMKa PACCHITHOTO CEHa C
MIPOU3BOIMTENILHOCTBIO BhIIIE YeM y «BeTepka» mpu CHUKEHUU SHEPro3arpar B
1,5-2,0 pa3a, amantupoBaHHOro K ycioBusiM Pecnyonuku Kazaxcran u Beimyc-
KaeMbIX Ha 3aBOJIaX PECHYOJIMKU SBISETCS MEPCHEKTUBHBIM HANPABICHUEM IS
OTEYECTBEHHOI'O CEJIbX03MAIIMHOCTPOCHHUS.
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B pesynbrare nposenenHoit pa6otsl B KO TOO «KasHUMMOBCX» (Le-
mmHHUNMDCX) pa3paboraHa mHEBMOMEXaHUYECKasi TEXHOJIOTHYECKas CXema
MAaIIUHBI JIJ1s1 T0100pa U TPAHCTIOPTUPOBAHUS PACCHIITHOTO CEHa, OCHOBAaHHAs Ha
MPUHITUIIE COOOIIECHUSI Ha4YaIbHOM CKOPOCTU CTEeOJIeH ceHa IMyTeM MSTKOTo yjaa-
pa 0Ope3rHEHHOMW JIOMACTH POTOpa € MOCIEIYIOUUM TPAaHCIIOPTUPOBAHUEM Ce-
HOCOJIOMUCTOM MAacchl 3a CYET BO3JYIIHOIO MOTOKA, CO3/1aBAEMOI0 JIONACTAMHU
poropa.

OO6mrast cxeMa MoI0OPIIMKA-TIOrPY3UMKa COBMEMIAET OMNEepaluu Mnoaoopa,
TPAaHCIOPTUPOBAHUS U MOIPY3KH PACCHITHOTO ceHa (pUCYHOK 1). MammumHa BO
BpeMs paboThl ABHXKETCA IO BalKy ¢ pabodeill ckopocteio V,. IIpoBsiieHHas B
BaJIKaX CEHOCOJOMMCTAsl Macca MoJ0MPAETCS U CO CKOPOCThIO V mogaercs mo-
JIOTHSIHO-TPAHCHIOPTEPHBIM MOAOOPIIUKOM HAa POTOP BEHTHWIISTOPA, TIE €Ml Mpu-
JIaeTCsl YCKOPEHHE, U OHA CO CKOPOCThIO V, HAUMHAET ABUTATHCSA M0 BO3IYXOBO-
1y, TIO€ MOAXBAThIBAETCS BO3AYIIHBIM IOTOKOM M, IEPEABUTASICH J1aJIe€ CO CKO-
pOCTBIO V50, BEITPYKAETCSI B COOPOUHYIO EMKOCTb.

/ Veos2 22

Pucynok 1 — PacueTHas cxema nojaaroiie-TpaHCIOPTUPYIOIIEH CUCTEMBI

Cxopocthb V; sBISIETCS PE3yNbTUPYIONIEH ABYX CKOPOCTEH: ckopoct Vo U
CKOpocTH Vi, MOJYyYEHHOUW B pe3ynbTaTe «OpOoCcKay JIONMAcThi0 POTOpPA BEHTHIIS-
TOpAa.

JanHast ckopocTh V; 10JKHA OBITh HE MEHBIIE CKOPOCTU V4,7 BO3AYIIHOTO
MOTOKa Ha BXOJ€ B BO3JYyXOBOJ. DTO HEOOXOAUMO JJIsi TOTO YTOOBI TOCJIE
«OpocKa» J0MmacThi0 POTOpa Macca, JBUTAsACh CO CKOPOCTHIO V), TIOJXBaThIBa-
Jach Jajyee BO3AYIIHBIM MOTOKOM U 0€3 MOTeph PHEPTUU TPAHCIIOPTHPOBAIACH
Janee Mo BO3yXOBOJY, TaK KaK JajdbHEMIee JBUKEHUE MAcChl B BO3IYXOBOJIE
¥ Ha BBIXOJIC W3 HEro MPOUCXOJWT TJIABHBIM OOpa30M 3a CUET NIaBJICHHUS BO3-
JYIIIHOTO TOTOKA.

Jlnst ompeneneHus: 3HaAYCHUS] CKOpocTH V, mocie «OpocKay JIOMacThio CO-
CTaBJIeHa pacueTHasl CXeMa HaIlpaBJIEHUS] BEKTOPOB CKOPOCTEH (PUCYHOK 2).
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Pucynok 2 — HanpaBnieHre BEKTOPOB CKOPOCTEM

N3 cocTaBieHHON pacueTHOM cxeMbl onpenersieM [1]:

V, = \/Vf +V7Z —2V\V, Cos ¢ (1)
9=90° +y + 3; )
V,=w-R, (3)

rJie @ — YrjioBas CKOpPOCTh, pan/c; R — paaumyc potopa, M; y — yroia nojadyu
Macchl Ha POTOp, Tpaa.; f — Yrojd OTKJIOHEHHS JIOMACTH POTOpa B MOMEHT
«Opocka» mMacchl, Tpa.

[ToncraBuB ypaBHenus (2) u (3), B ypBHeHume (1) momydaeM HCKOMOE
ypaBHEHHUE 3HAYCHUS CKOPOCTU V.

2

T
2 2--n-R-V,-cos(—+y+f)
| - . @
30 30

Ananu3 rpadukoB, TOCTPOSHHBIX 10 YPaBHEHUIO (4), TIO3BOJISIET CACIATh BbI-

BOJI, UYTO HAMOOJIbITICE BIMSHUE HA 3HAYeHHE V, OKa3bIBAET YaCTOTA BPAIICHUS PO-

Topa N (pucyHku 3, 4). Uem BbIIIIE YaCTOTA BPAIICHHS pOTOPA, TEM BBIIIE CKOPOCTh

V5. CxopocTth nofauu mMaccel Vo U yroa 7y, Mo KOTOPbIM OHA MOJAETCs, T. €. yroi

HaKJIOHA MOJAIOIIETO MOJIOTHAHOTO MOAOOPIIHKA, & TAKXKe Yroid f OTKIOHEHUS JI0-

MacTH POTOpAa OT TOPU3OHTAJIM B MOMEHT OpOCKa OKa3bIBAIOT HE3HAYMTEIIHLHOE
BJIMSTHUE HA 3HAYCHUE PE3YJIBTUPYIONICH CKopocTH V.
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V23 VZ)
M/C ] 5 2 M/C 1 2 3
PR i N Py Y B By
sz
——’—————
20 42 ==
0 ) 41
400 800 n,MuH 1,9 2,2 2,5V, m/c
1-Vo =228 m/c, 2~ Vo =2,5 mlc, L-y=30rpan. 2y =40 rpax. 3 =y =45
3-Vp=2.2 Ml pat.

Pucynoxk 4 — 3aBUCUMOCTH 3Ha-
yeHus V, 0T ckopoctu nojpayu Vo npu
Pa3IMYHBIX yriax Y HaKJIOHa IoJ100p-

mpka (mpu N = 1100 mun™, = 25
rpaji.)

PucyHok 3 — 3aBUCUMOCTb 3HAUYECHUS
Ve OT 4aCTOTHI BPALICHUSI pOTOpa
BeHTuwisitopa (mpu y = 30 rpax., f = 25
rpan.)

[lo maHHBIM HCCIEIOBAaHUI B ATOM 00sacTy [2] yCTaHOBJIEHO, YTO ISl OCY-
HIECTBJICHUS MPOITYCKHOM CIMOCOOHOCTH HE MeHee 7 Kr/c (MpOomyCKHasi crnoco0-
HOCTB C YUETOM cpeHer ypoxkaiiHocTu 30HBI CeBepHoro Kazaxcrana) HeoOXo1u-
MO YTOOBI YACTOTA BpALICHHS POTOPA BEHTHISATOpa cocTapmsiia 1000-1100 mum™,
AHQJIOTMYHBIMU UCCHEN0BaHUsIMU [2,3,4,5] yCTaHOBJIEHO, YTO JJIsI YCTOMYMBOTO
MPOTEKAHUS TEXHOJOTMYECKOIrO MPOoLecca TPAHCIOPTUPOBAHUS CEHOCOIOMHUCTOM
MaccChl ITHEBMOMEXAaHUYECKUM CIOCOOOM CKOPOCTH BO3IYIIHOTO MOTOKA V), ; HA
BBIXOJIC 3 BO3/IyXOBOJIa IOJHKHA OBITH HE MEHee 22-25 M/C PU 4acTOTE BpallleHUs
poropa 1000-1100 mus™ paauycom 0,3-0,4 m.

CxopocTth Bo3nyxa V,,, , Ha BBIXOJE M3 BO3AYXOBOJa OyJeT MEHbIIE YeM
CKOpOCTh Ha BXofe V,,; ;, TOCKOJBKY B MPOIIECCE IBHKEHUS BO3IYIITHON MacChl
10 BO3yXOBOJy OYAYT €CTECTBEHHBIE MOTEPU PHEPTUH BO3AYIIHOTO MOTOKA Ha
TpEHUE BO3/yXa O CTCHKHM KaHaJla, ”3MCHEHUE HAIMpPaBJICHUS JIBWKCHUS U JIPY-
rue MPUYUHBI.

VYcTaHoBI€HO [S], YTO CKOPOCTh BO3MYIITHOTO TTOTOKA HA BXOJE B BO3LyXOBOJI

COCTaBUT:

7% .R%.n-cosa

30-sina-h;

Vaig1 = (%)
-1. o

rae N — 4acToTa BPAIEHUS POTOpa, MHH ; ¢ - YTOJ MEKIY PaAHaIbHON U pe-

3YNBTUPYIOIIEH CKOPOCTEIO (Pe3yIbTHPYIOIIAs PaJualbHOM CKOPOCTH M CKOPO-

CTHU IIEPCHOCHOI'0 ABUKCHHUS JIOIIACTH pOTOpa), rpanu., h]_ — TOJIIHWHA OCHOBAHUI

BO3/IYXOBOJA, M.
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HpI/I 9TOM V6032 HOJIDKHA COOTBCTCTBOBATDL YCJIOBHUIO!

Vaeo =E Vaie1 (6)

rae K — xoadduimenT notepb BO3AYyIIHOTO OTOKA.

Koadduuuent noreps K [6] onpeaensercs Kak:

H()
H,+H,k "’ (7)

2
I’ o Faig " Vaicl (8)
a H
TJIC [g; — TNIOTHOCTD BO3AYXA (Uyp; = 1,24 KF/MS).

2

V
R

rae (1, (2 (3 ...{n — K03 UITMEHTH MECTHBIX COMPOTUBIICHUH.

B nanHOM ciiydae yMeCTHO MPUHSTH JIBa KOI(PPUIIMEHTA MECTHBIX COMPO-
TUBJICHUM:

{1 = 0,5 — koapPuIMEHT MECTHOTO CONPOTHUBIICHHS TIPU BXOE MOTOKA B BO3-
nyxoBof; (» = 0,1 — koapuieHT MECTHOTO COTPOTUBIICHHS TIPH TJIABHOM CYKe-
HHH BO31yXxoBoja [7].

B pe3ynbTaTe mpoOBEIEHHBIX PACYETOB YCTAaHOBJIEHO, YTO MPHU YacTOTE Bpa-
uieHust poropa 1100 MUH - CKOPOCTh BO3YIIIHOTO TIOTOKA V,, , HA BBIXOJIE U3 BO3-
nyxoBojia coctaBisier 23,4 m/c (V,,, ; Ha BXOJIe, COOTBETCTBEHHO, paBHa 29,6 M/C),
YTO COTJIaCyeTCsl C PeKOMEHIyeMbIM MHTEPBAJIOM CKOPOCTH JJIsi TPAHCIIOPTUPOBA-
HUSI CEHOCOJIOMUCTOM Macchl (He MeHee 22-25 M/C). DKcrepuMeHTalIbHbIE hCCie-
JIOBaHMS TIOKA3aJId, YTO CKOPOCTh BO3AYIITHOTO IMOTOKA HA BBIXO/IE U3 BO3yXOBO/Ia
cocTaBisieT 23-24 m/c, 4TO COOTBETCTBYET TEOPETHUECKUM JIAHHBIM.

CkopocTtb V, 110 pe3yibTraTtamMm pacdeToB cocTapiisieT 39-42 m/c. DTo 1mMo3BOJIs-
€T CIeNIaTh BBIBOJI, YTO CKOPOCTh, 3a/laBaeMasi CEHOCOJIOMHUCTOM Macce poTOpOM
BEHTHIJISITOPA C TIOMOIILIO TIEPBOHAYATIBHOTO «OpPOCKay JIOMACTSIMU, BIIOJIHE JTOCTa-
TOYHA JIJIsl TOTO, YTOOBI Macca Havajia JIBUTaThCs B CTOPOHY BO3yXOBOJIA, a 3aTEM
ObLTa MOIXBaUY€Ha BO3AYIIHBIM MIOTOKOM 0€3 TIOTEPh SHEPTHH MPH €€ TPAHCIIOPTH-
POBKH.

[Tpou3BOACTBEHHBIE WCIBITAHUS TMOKAa3ajd, YTO HUCIOJIb30BAHUE IMOI00P-
HIMKa-OTPy34rKa ¢ 0OOCHOBAaHHBIMHU IMapaMeTpamMu O00eCeunBaeT HAJEKHOE
BBINIOJIHEHUE TEXHOJIOTMUYECKOro mpolecca noadopa U TpaHCIOPTUPOBAHUS Ce-
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HOCOJIOMHCTON MacChl B C60p0‘{Hy10 EMKOCTh 0e3 3a0MBaHUM U MO3BOJISET IT0-
BBICUTBH IIPOU3BOJAHUTCIIBHOCTD 34 49aC 3KCINIYATAIMOHHOT'O BPECMCHH B 1,4 pasa,
IIpu 5TOM CHU3UTD y,[[@JIBHBIﬁ pacxoa TOILIMBA B 2,5 pa3a, 110 CpaBHCHHIO C
IMMPUMCHCHHUCM HHGBMOHOI[6OPIHI/IK3 «BCTCpOK».
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HOBBIINIEHUE UHTEHCUBHOCTH CEITAPAIIUU 3EPHOBOI'O
BOPOXA B IWIMHAPUYECKHUX PEHIETAX

B cmamve npugeden ananuz pabomol CepuiiHblX 3epHOOYUCIUMENbHBIX MAWUH C YUTUHODU-
yecKUMU peulemami, a Mmaxdce pe3yibmamvl UCCIe008aHUs hakmopos unmeHcupuxkayuu
npoyecca cenapayuu 3epHo8020 80POXa 8 YUIUHOPULECKUX peulemax 08yxoapabanHnoeo ouu-
cmumens

B nocnennee BpeMs BCE OoJipliee MPUMEHEHUE B CEIbCKOXO3SIMCTBEHHOM
MIPOU3BOJICTBE HA ONEPAIUAX MPEIBAPUTEIHLHON M MEPBUYHON OYHUCTKH 3€PHO-
BOro Bopoxa HaxomsTt Oapabanubsie ouuctutenu Jlya 3CO-50 (Ykpauna),
Y3M-50, O3M-20 (Poccusi) u ap. paboduuMu OpraHaMu KOTOPBIX SIBJISIOTCS
poOMBHBIC WM ceTyaThie nmuiuHapuueckue pemeta [1]. [lpeumymectBom 11u-
JUHAPUYECKUX PEIIET SIBJSETCS MPOCTOTa B U3TOTOBJICHUU, BHICOKHE MOKa3aTe-
71 HaJIEKHOCTHU M3-3a OTCYTCTBUS BHOparuii. K HepocTtatkam cieyeT OTHECTH
HU3KYI0 TTPOU3BOJAUTEILHOCTh M3-32 TUXOXOJHOTO PEKUMa pabOThl U OOJIbIIIHE
rabapuTHbeie pa3mepbl. YacTtoTa BpalieHus y OJAHOOapaOaHHBIX OYUCTUTEICH
OrpaHU4€Ha, a UCTOJIb30BAHKNE B KAU€CTBE pabOUYNX OpPraHOB MPOOUBHBIX PEIIET
HE CIOCOOCTBYET POCTY MPOU3BOJUTENBHOCTH, TaK KaK UX MPOCEBAEMOCTh Ha
30% HUXKEe B CPaBHEHHMH C ceTyaTbIMHU. B ByxOapaOaHHBIX OYUCTUTENSX LU-
JUHAPUYECKHE PEeIleTa, 3aKpEeIyIeHbl HA OAHOW OCH IIPHU ATOM MPOLIECC OUYUCTKH
BOpOXa OT KPYIMHBIX U MEJKUX MPUMECEH MPOUCXOJUT OJHOBPEMEHHO (B OTJIH-
YU OT 0JHOOapabaHHbBIX), HO TaKas cXeMa He MO3BOJISET MPOU3BOJIUTH BHIOOP
pexkuma paboThl IJIsi KaXXJOro periera B OTACIBHOCTH, B pe3yibTaTe Cyllle-
CTBEHHOTO YBEJIIMUEHHUS MPOU3BOJUTEIHHOCTH HE TTPOUCXOIUT.

B GapabaHHBIX OYMCTUTENAX POCT MPOU3BOAUTEILHOCTH B OCHOBHOM 00€C-
MIEYMBACTCS 32 CUET YBEIMYCHHS IUIONIAA padoueil MOBEPXHOCTU M COOTBET-
CTBEHHO Ta0apuTOB MAIllMH, & HE MyTeM MHTEHCH(HKAIMK TPOoIecca Ceraparim
WA TIPYUMEHEHHSI HOBBIX pab0urX OpraHoOB.

Cnioco6amu MOBBINIIEHUS! MHTEHCUBHOCTH TIPOIIECCa Cemapaluyd 36pHOBOTO
BOpOXa B IByX0apaOaHHBIX 36PHOOYNUCTUTEIHHBIX MAIIMHAX SBIISTIOTCS:

- MPUMEHEHNE PA3HOCTOPOHHETO BpalleHus: 6apabaHoB;

- o0ecrieyeHne CMEIIaHHOTO WM «BOOIAIHOTO» BUJIA JIBUXKEHUS 3€PHO-
BOI'O BOpPOXa B pelleTax.

3a cueT BpallleHUs BHYTPEHHETO M BHEIIHETO PEIIET B MPOTUBOIOIOKHBIE
CTOPOHBI MOKHO OOECHEYHTh YBEIMYEHHUE yTia «,, ONPEACISIONIEro MoIoXKe-

HHE€ 3€pPHOBOT0 BOpOXa BO BHelIHeM peniete, Ha 10-90 rpana, pucyHok 1.
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4 — B OJHOM HallpaBJICHUU, 0-B IPOTHUBOIIOJIOKHOM HAITPABJIICHUH

Pucynok 1 — Cxema pacnoiioskeHusi 36pHOBOrO BOPOXa U BPAILICHUS PEIIET B
NByx0apabaHHOM OYHCTHUTEIIE

B PE3YIIbTATC PA3HOCTOPOHHCI'O BPAaIllCHUA PCUICT BICOTA CJIOSA 3CPHOBOI'O
BOPOXa BO BHCHIHEM PCHICTC YMCHBIIACTCA, YTO oOecrneynBaeT POCT KaucCTBa
OUMCTKH IIpU COXPAHCHHUHU IIPOU3BOAUTCIBHOCTH PCHICTA, 7100 TIOBBIIIICHUE
IMIPOU3BOAUTCIIBHOCTH IIPpU COXPAHCHUHU Ka4CCTBA OUYUCTKH.

H3B€CTHO, qTO0 CYHICCTBCHHBIM HCIOCTATKOM HUIMHAPHUYCCKHUX PCIICT SIB-

%
360 (21

N3 rpaduka Ha pUCyHKE 2 BUIHO, YTO yBeluueHue yria «,oT 90 mo 180 rpax

obecrieunBaeT pocT Kod(PHUIIMEHTa UCIIOIB30BaHUS TIJIOMA AU paboueii oBepX-
HOCTH BHeIIHero 6apabana K, ot 0,25 mo 0,50.

JSIeTCS HU3KUM KOd(PPUIIMEHT UCTOIB30BaHMs TJIOMAau pemera K, =

A
kU
0,5
0,4 / /
o
0,3 /,
0,2
0,1 >
80 100 120 140 160 a,, epao

PucyHnok 2 — 3aBUCHUMOCTb KO PHUIIMEHTA UCTIOIB30BaHUS TUIOIIA TN
paboyeli MOBEPXHOCTH IWIMHAPHUUECKOTO pelneTa K, ot yria «,

B oOmeM BHIe MpOU3BOIUTEILHOCTh MUJIUHAPHYECKOTO PEIIeTa Ompee-
asietcst mo popmyse:

N, S, N,,-2-7-R-L-k,
Q,, =3600- —*-—** =3600- t , (1)

rae N,y — nomycTumas ynenbHas Harpyska Ha €IMHHILY IIJIOIIAJAM PEILIETa,
Kr/M°; R — paanyc UMIMHAPUYECKOro pemera, M; L — nnuHa pemiera, m; t —
BpeMs cernapanum, C.
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Takum o0pa3om, UCIOJIB30BaHNE PA3HOCTOPOHHETO BpallleHUs] BHYTPCHHE-
ro W BHEIIHEro pemnieT B JByxOapabaHHON 3€pHOOUYHMCTUTEIIHHON MaliuHe, 0e3
YBEJIMYEHUs UX YaCTOTHI BPAIICHHS, 00ECIIEUMBACT POCT IUIOIIAAN paboue 1mo-
BEPXHOCTH BHelIHero pemiera B 1,5-2,0 pasza, 4To 103BOJIAET YBEIUIUTh MPOU3-
BOJIMTEIIbHOCTh MAIIIMHEI B 1[EJIOM.

[Ipy mnpoBeneHUM SKCHEPUMEHTAIBHBIX HCCIEIOBAHUI HCCIETyEMbIMU
dbakTOpamMu TOBBINICHUS WHTCHCHBHOCTH IPOIECCa Cemapamuy 3€PHOBOTO BO-
poXa SIBJISUIMCH HAIMIPABJICHUE U YACTOTA BPAIICHUS] BHYTPEHHETO Ny ¥ BHEIIHETO
N, peurer. KOHCTPYKTUBHBIE MapaMeTpbl MWIMHAPUUECKUX PEUIET - PaguycChl
BHyTpeHHeTO R; m BHemHero R, pemer, nx mmuubl Ly u Ly, Bug pabounx opra-
HOB — IIJIETEHAs MPOBOJIOYHAS CETKA OBLIM MPUHSATHI HA OCHOBE 0030pa JauTepa-
TYpPHBIX UCTOYHHUKOB. Kpurepuem oreHku (HakTopoB sBIsLIACh 3 (HEKTUBHOCTH
O4HCTKU Ey, %, orpaHnueHusAMH - nogada sepHosoro Q,>50 1/4 u motepu 3ep-
Ha B otxonabl [1,<0,2%. Jlns mpoBeAeHUs SKCIEPUMEHTAIBHBIX HCCISI0BAHUM
OBLIT U3TOTOBJIEH MAaKETHBIN 00pa3ell AByx0apabaHHOTO OUYHUCTHUTEIS, PUCYHOK 3.

Pucynoxk 3 — Maketnslif oOpaselr 1Byx0apabaHHOTO OYUCTUTEIS
3epHOBOI'0 BOPOXa

B pe3ynbrare sKCnepUMEHTAIBHBIX UCCICAOBAHUM MOJyYE€HBI 3aBUCUMOCTH
5} (eKTUBHOCTH OUUCTKHU Ej ¥ IOTEPH 3€pHA B OTXOABI /1, OT YaCTOTHI BPAILCHUSA
perier.

30 0, -
IL, % | Eg, % E,=f(n,n,)

04 50

0,3 40 ﬁ

0,2 30 i =t (0, n,) paee"" -
[I}---.\---'Ill--
0,1 20

36 43 50 n,, mun?
I

25 36 35 n,, munt
Pucynok 4 — 3aBucuMocTb 3 (HEKTUBHOCTH OYUCTKH Ey U IOTEPh 3epHA [, 0T
4acTOThI BpallleHHs pemeT Ny U Ny
W3 pucyHka 4 BUIHO, YTO C YBEJIIMYCHUEM 4acTOThI BparieHus Ny (N, ) ot 36
(25) mo 50 (35) mun" ((hEeKTHBHOCTh OYMCTKH yBenmumBaercsi oT 47,0 10
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52,1%, npu 3TOM noTEPH 3€pHA B 0TXO0ABI Bo3pacTarotT oT 0,13 no 0,18%. Janb-
Hel1Iee yBeJIMYeHNE YacTOThl BPAIICHHs PElIeT MPUBOIAUT K CHUKEHHUIO dYPPek-
TUBHOCTH OYHMCTKHM M YBEJIMUYEHHUIO MOTEph 3epHa. TpedyeMoe KauecTBO MpeiBa-
PHUTENILHOM OYUCTKU 3€pHOBOrO BOpoxa (3QQeKTUBHOCTh OYMUCTKH Ey;>50% n
notepu 3epHa B otxojnbl [1,<0,2%) oOecrieyuBarOTCs MPU YACTOTE BpalllCHUS
periera sl OTACICHHs KpymHO#M mpuMecu Ni= 43-50 MuH ", peuiera st OTAe-
JeHust Menkou mpumecu Np,=30-35 mun". TIoKa3aTean HCXOIHOTO BOpOXa IpH
IIPOBEICHUH HCCJEIOBAHUI CIEAyIOIIMe: KyJlbTypa — MIIEHHIA; BJIAXKHOCTb
3epHOBOTO BOopoxa — 15,8 %, 3acop&unocts — 6,6 %; HaTypa 3epHa - 715 r/m.
[Tapamerps! 1 mokazarenu padoThl MAKETHOTO 00pasiia AByx0apabaHHOTO OYMCTHTE-
JIs 38pHOBOTO BOPOXa B CPABHEHUH C AHAJIOTOM IPUBENIEHBI B Ta0IMILIE 1.

Tabnuna 1 — [TapameTpsl 1 mokazaTenu padboThl MAaKETHOTO 00pasiia B CpaBHEHUHU
C AaHAJIOTOM

[TapameTpsI U MMOKa3aTesid padOThI Suauenus
O3M-20 | HOBas MallliHa

Pabounii opran IIJICTEHAs IIPOBOJIOYHAS CETKA
Pasmep stueiixku hy u hy | MM 10x10; 2,5%x2,5
Pamyc 6apabanoB Ry u Ry, M 0,4: 0,61 0,33; 0,6
Jlyimna Gapabana Ly u Ly, m 1,6;25 16;2,4
Hanpapnenue BpaiieHus 6apabaHoB COBIIAa€T TIPOTHUBOIIOJIOKHOE
UYacrora Bpanienus 6apadbana Ny u Ny, MUH 19: 19 50; 35
ITpoussomurensHocts Q,,, T/4 20,0 50,1
D¢ pexTuBHOCTb OUUCTKH Ey, %0 51,0 52,1

N3 Tabmuupl 1 BUAHO, YTO Hccienyemblie (hakTOpbl MHTEHCU(DUKAIIUN TPO-
1ecca OYMCTKH 3€pHOBOTO BOPOXa - HAMPABJICHHE WM YacTOTa BPAILEHUS PEIIET
OKa3bIBAIOT CYILIECTBEHHOE BIMSHHME HA MOKa3aTeslu paboThl JByXOapaOaHHOrOo
OUHCTUTENSI U TO3BOJISIIOT MIPU OJUHAKOBOM A()PEKTUBHOCTU OUUCTKH OOecte-
YUTH MTOBBIIEHUE €TO TPOU3BOAUTENBHOCTH B 2,0-2,5 pa3a B CpaBHEHUHU C CEpUN-
HBIM JIByX0apadanubeiM ounctutenem O3M-20.
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1. ®enopenko B.®., byknarun J[.C. Mammnsl u o6opyaoBaHue AJsl mocie-
yOopouHOi 00paboTKu M XpaHeHus 3epHa u cemsH. Karanor. — M.: ®I'HY «Po-
cuadopmarpotex», 2010. — 92 c.

2. I'mankoB H. I'. 3epHoounctutenbibie MamuH — M.: Mamruz, 1961. —
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YK 635.01; 602-7; 663.1

Anmyghvee U. A., k.M.H., 3amecmumend 3a8edyouieco 0moeiom
HAay4HO-MeXHU4ecKol uHghopmayuu u MapkemuHada,
T'HY BUDCX, DAHO Poccuu, . Mockea

BUOTEXHOJJIOIT'NYECKASA ®ABPUKA-TEIIJIMIIA

Ilpeocmasnena paszpabomka 6b1COKOMEXHOIO2UYHOU MenIuybl Ol UHMEHCUBHO20 BblpALU-
8aHUSL IKOJO2UYECKU YUCMOU pACMUMENbHOU NPOOYKYUU BblCOK020 Kauecmea. Tenauya
CHabIiCEeHa cucmemMamu OXaAaNCOeHUsi NPO3PAYHO20 NOKPLIMUSL, OYUCIKU NPUMOUHO20 8030)-
Xa, opeanuzayuu 6030yX000MeHa NO Mumy CHU3V-66€pX, VNPAGIEHUs COIHEYHbIM U UCKYC-
CMBEHHBIM C8EMOM, A MAKICEe CUCMEMOT pe2eHepayul numameibHo20 pacmeopa.

Pa3paboTka oTHOCUTCS K 00JaCTH CEMbCKOXO03IUCTBEHHOIO MTPOU3BOJICTBA,
a UMEHHO K 3HeprocOeperaronum TerIniaMm Mpu WHTEHCUBHBIX CIOCO0aX BbI-
pamuBanus pacteHuit. [IpensioxkeHHoe penieHrne MoKeT ObITh MCIOJIb30BaHO B
MIPOMBIILJICHHOM MPOW3BOACTBE PACTUTEIILHOW MPOIYKIIMH, a TAKKE B HAy4HO-
HCCIIEIOBATENbCKUX MPOEKTAX U, B YACTHOCTH, JJIsI BHIBEICHUSI HOBBIX COPTOB U
Pa3HOBHUJIHOCTEN XOpPOUIO 3apEKOMEHJIOBABIIMX Ce€0sl pacTEHUH U3 HApOJHOMN
MPAKTUKU KPECThIHCKUX XO3SUCTB.

N3BecTHBI TEXHUYECKUE PEIICHUs, HAITpaBJIEHHbIC HA CHIDKEHUE DHEPro3a-
TpaT MpHU TEIUIMYHOM BBIPAIIMBAHUHM PACTEHUN C MOMONIBIO CPEJICTB U MeXa-
HU3MOB 7151 6071ee 2P HEKTUBHOTO UCTIOIB30BAHMS COTHEYHOTO cBeTa [1].

HenoctaTkom 3TOM TEIUIMIBI SBJISIETCS HAJUYUE CIOKHOU aBTOMATUYECKOU
CUCTEMBI CJI)KEHUS 32 MOJIOKEHHUEM COJIHIIA, BKIFOYAOIIEH TaTYUKU, UCTIOJIHU-
TEJIbHBIE AJIEMEHTHI, CUCTEMY DJIEKTPOCHAOKEHHUS. DTO CHUKACT HaIEKHOCTD
CUCTEMBI, TOBBIIIAET €€ CTOMMOCTb, YBEJIMYUBAET PACXOAbl HA SKCILTyaTaIUIO.

Hpyrum pemienueM [2] saBisercst n300peTeHre, B KOTOPOM MPETyCMOTPEHbI
B KpPOBJIC M HAa OOKOBBIX CTEHAX MOBOPOTHBIC TUIACTUHBI, BHITTOJIHEHHBIE U3 MPO-
3pagyHOr0 MaTepHalia, MPOITYCKAIOIIETO yIbTPadUuoIeTOBOS U3IYUCHUE U CTOM-
KOTO K BO3JCHCTBUSAM aTMOC(EPHBIX OCAIKOB, MPUUEM B BEpXHEH YACTH TETLIH-
IIbI HETOCPEJCTBEHHO TOJI MOBOPOTHBIMHU IJIACTUHAMHU KPOBJIM B KpallHUX €&
YacTSAX YCTaHOBJIECHBI OapabaHbl ¢ MPUBOJIHBIM MEXAaHU3MOM M HAMOTaHHBIMU Ha
HUX CBETOHEMPOHUIIAEMBIM U CBETOOTPAXKAIOIIUM TUIEHOUHBIM D3JIEMEHTOM H
BO3MOXXHOCTBIO IMIEPEMOTKH €ro ¢ OJHOTO OapabaHa Ha JPYTOi.

Henocratkom 3TOM TEIUIMIIBI SBISETCS HETEPMETUUYHOCTH OCHOBHOTO TIO-
JIOTHA CBETOIPO3PAYHOTO MOKPHITUSA (KPBILIK U OOKOBBIX MOBEPXHOCTEN), UTO
CO3/1aéT BO BHYTPEHHEM 00BEME TEIUIUIBI MAJIOYTIPaBJIsieMble WM HEyIpaBJisie-
MbI€ MMOTOKH BO3/yXa, MEIIAIOIIUNE OPraHU3aI[ui BBICOKOMHTEHCUBHON CUCTEMBI
pPacTEHUEBOJCTBA M BHOCAIIME HEXKeNaTeIbHbIE MOCIEICTBUS, OCOOEHHO B Tie-
puon omnbuieHUs pacteHui. Kpome Toro, B TEIJIMILy MOTYT MONaAaTh JOKIEBbIE
MOTOKHM BO BpPEMs JIMBHSI, @ B XOPOIIYIO MOTOY TEIUIMIIA CTAHOBUTCS OTKPBITOM
JUTSl HACEKOMBIX-BPEAUTEIIEH.
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[lenpro HacTOSAMIErO0 OMOTEXHOJIOTMYECKOTO PEIICHUs SBISIETCS CO3/aHHE
KOHCTPYKIMU (PaOpHUKH-TEIUIUIIBI M yCJIOBUH (CITOCOOOB) JUIsi MHTEHCHUBHOIO
KyJIbTUBUPOBAHUSl PACTEHUN CTApOJABHUX COPTOB B Mpejesiax Ux (PU3MoNIoru-
YECKHUX BO3MOXKHOCTEH C UCIOJIb30BAHUEM BCEX MPEUMYIIECTB MPUPOJIHOTO Te-
HOoTHNA. BaxxHOU 11e51bi0 N300peTeHUsI SIBISETCS TAKKe OTKAa3 OT TMOPHUIIHBIX U
reHHOMOJU(UIIUPOBAHHBIX COPTOB U MOJYYEHUE MOJE3HOM ISl 37I0POBBS JIIO-
Jiel eCTeCTBEHHOM MUK, KOTOPOW HacellieHne o0ecneyrBano ce0s Mpu UCTOb-
30BaHHUM CTAPOJIaBHUX COPTOB PaCTEHUM.

BrleykazaHHbld TEXHUUECKUM PEe3ybTaT JOCTUTAETCS CEMbIO Pa3HBIMH,
HO COBMECTHO paboTaroimuMu (pakTopamu:

- pauroHanbHasi KOHCTPYKLUS TEIUIUIIBI, ITO3BOJISAIOMAs] MAKCUMAIbHO HC-
[0JIb30BaTh COJHEUHYIO0 MHCOJISIIUIO C PAllMOHAIbHBIM CIIOCOOOM OTPa)KEHUS U
KOHIIEHTPALMU COJIHEYHOTO CBETa B 00BEME TEIUIUIIBI,

- PAUMOHAJIBHBIA TUN BEHTWIALMM ITOMELICHUS TEIUIALl IO CXEME CHU3Y-
BBEPX, NPEIOTBPAILAIOIINI MONaJaHue B TEIIUIY HACEKOMBIX-BPEIUTENEH U HE
NPUHOCSIINANA BpeJa PACTEHHUSIM B MEPHUOJ ONbUICHUS, a TakXke 00ecleunBaro-
M TOJIHOUEHHBIM OO0yB NPHUTOYHBIM BO3AYyXOM KAaXKJIOM KyJIbTHBALIMOHHON
TpYOBI C €€ paCTEeHUSIMU U TOCTaBKY PACTEHUSAM YTJIEKUCIOTHI IPUTOYHOIO BO3-
Ayxa,

- pEeryjaMpyeMoe IBHKEHHE BO3/1yXa C BO3MOYKHOCTBIO UCIOJIb30BAaHUS BO-
JSTHOTO TyMaHa W/WJIM a’po30Jisl B BEpXHEH YacTH TEIUIMIIbI B KAYECTBE L[BETO-
BOW JIMH3bI ISl YCUJICHUS BO3JCHCTBUSA HA PACTEHUS OINPEICIEHHON YaCThIO
CIEKTpa COJHEYHOTO U/WJIK UCKYCCTBEHHOI'O CBETA,

- HUCHOJIb30BaHUE BOJbI, BOASHBIX Karelb, BOJISHOIO a3po30Ji1 U ecTe-
CTBEHHOTO BOJSIHOTO Mapa JJis LEJIel OpOILIEHUs CBETONMPO3Pavyoro MOKPHITUS
TEIJTUIBI U MOTJOIIECHUS JIMHHOBOJHOBOM MH(PPAKPACHOW YaCTU CIEKTpa COJI-
HEYHOT'O CBETAa,

- HCIOJIb30BaHUE BOJbI, BOASHBIX Karesb, BOJISHOIO a3po30Ji1 U ecTe-
CTBEHHOTO BOJSIHOTO Mapa Jyisl LeJel [[BETOBOM Harpy3Ku Ha pacTeHus (CIek-
TpaJIbHOW (DUIBTpAIMU CBETAa), CO3/1aBa€MOM KaK €CTECTBEHHBIM COJIHEYHBIM
OCBEIICHUEM, TaK U UCKYCCTBEHHBIM OCBEILIEHUEM C OMOUILI0 TPOKEKTOPOB U
OTpakaTeJIeH CBETa,

- IPUMEHEHUE IIPOKEKTOPOB CO CMEHHOM LIBETOBOM ONTHUKON COBMECTHO C
OTpa)kaTeJISIMU CBETA, JUIsl COKPAIEHUs] KOJIMYEeCTBa CBETUIILHUKOB B TEIUIMIIE,
NOBBIIICHUS YPPEKTUBHOCTU OCBEUICHUS U 3HAUUTEIHHONW SKOHOMUHU BJIEKTPO-
DHEPIUH,

- WCIIOJIb30BaHHE KYJBTHBALIMOHHBIX KOJOHH AHTy(neBa M.A. [4] u cu-
CTEMBI JJIsl BBIpAIIMBAHUS paccaibl [S] TOro e aBTopa.

CymHocTh n300perenus nosicasiercst purypamu 1, 2, 3, 4 u 5, Ha KOTOPBIX
U300paKeHbl JeTaId KOHCTPYKINH (HaOpUKHU-TEIIUIIBI C OTIOPHON KOHCTPYKIIH-
el U KyJbTUBAIlMOHHBIMU KOJIOHHaMu (PUCYHOK 1), cxema TpaHuIeu (pUCYHOK
2) ¢ KOMMYHHKAIMSIMH, CX€Ma TPaHIIeH Ha MECTE YCTaHOBKU OMOPHOU TyMOBI
(prucyHOK 3) moja KyJbTHBAMOHHYIO KOJOHHY C MOJICOCAMHEHHUEM K HEH KOM-
MYHUKaIMA, CX€Ma BEHTWIALMHU (PUCYHOK 4) ¢ €€ MHXXEHEPHBIM PEIICHHUEM,
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cXeMa OpOIICHHUS CBETONPO3PAYHOIO MOKPBITUS TEIUIMIBI (PUCYHOK 5) C To-
TJIOIICHUEM YacTU CHEKTpPa COJIHEYHOTO M3JIYUYEHHUS W MOCIEIYIONINM CO3/1aHu-
€M BOJISTHOTO a3p030Jisi BHYTPHU TEIUIUIIBI IO OJJHOMY M3 BApUAHTOB UH>KEHEPHO-
IO peIICHHUS.

Pucynox 1 — O6mwmii Bu (pabpUKu-TETIUIIBI

®dalpuka-Tenauua JUisi UHTEHCUBHOTO PacTEeHHEBOJCTBA (PUCYHOK 1) co-
CTOUT U3 (pyHAameHTa (moja) 1 ¢ MpOJIOKEHHBIMH B HEM 3aKpbIBAEMBIMH pe-
METKaMHM TpaHILEsMHU 2, Mayoi (F0KHOM) CTEHbI 3 C OKOHHBIMU IPOEMaMU U
OOJBIION CeBEpHOI CTEHBI 4 TOXKE C OKOHHBIMU NIPOEMaMH, BHICOTOM, MpUMEp-
HO, BABOE OOJIBbIIEH FO)KHOM CTEHBI.

BHyTpH Temmuubl BBINOJHEHA ONOPHAs METAJUIMYECKass KOHCTPYKLUA 5 ¢
TOPU30OHTAJIBHBIMU (hepMamMu 6 Ui KpEIJIeHUs! KyJbTUBALMOHHBIX KOJIOHH 7 U
pa3MeneHus CUCTEMBI JUIsl CO31aHU MEJIKOTO BOISHOIO a’spo30iist. Ha oropHoi
KOHCTPYKLIMM CMOHTHPOBAHO CBETONPO3payHOe NOKpwITHE 8. [l co3naHus
BEPTHUKAJIBHOTO JIBW)KEHUS BO3AyXa U3 TEIUIMLIbI HAPYXKy BBIMNOJIHEH AE(IIEKTOP
9. CBeTonpo3payHoe MOKPHITHE CPOPMUPOBAHO TEPMETUYHBIM 110 BCEH MOBEPX-
HOCTU C LEJIBI0 IIPEAOTBPAIICHUS IONAJaHUs HACEKOMBIX, JOKIEBOU BOABI U
IbUIA BHYTPb TEIUINLIBI.

JIns KOHLIEHTpaluy U OTPa)XE€HUs COJHEYHOI'O M MCKYCCTBEHHOTO CBETA B
TEIUIMLE CMOHTUPOBAHO CBETOOTpaXKarolee ycrpoictBo 10, gomyckaroniee pas-
JMYHbIE TOJOXKEHUSI OTHOCUTENILHO Ma/alollero Ha HEro eCTECTBEHHOTO W/WIU
HUCKYCCTBEHHOTr0 cBeTa. [IoMMMO IOABHMYKHOTO OTpa)kaTessl B TEIUINLE BbIINOJI-
HEHbl HENOJBHKHBIE OTpaxkaTeau 11, pacnosioKeHHblE Ha y4acTKax OIOPHOU
METAJUIMYECKON KOHCTPYKUMU. J[JIs1 TOCBETKU pacTEHUN U LIBETOBOM HATPY3KHU
Ha HUX (TO €CTh BBIACICHUS W/WIM YCUJICHHS ONpPEAETIEHHOIO y4yacTKa COJHEeY-
HOTO CHEKTpa W/WJIK UCKYCCTBEHHOTO OCBEIIEHUS) B TEIUIMIIE YCTAHOBJICHA JIU-
HUS IPOKEKTOPOB 12 ¢ IBETOBOM ONTUKOM.
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Pucynok 2 — TpaHuies: B oy TEIUIUIBI

Tpanmies (pucyHok 2) B oy Teruuiibl (B GyHAaMeHTe WK B "moaymike")
BBITIOJIHEHA C BO3MOKHOCTBIO COBMEIIICHUS pa3HbIX QyHKIMI. B qHE TpaHiieu
chopmupoBaH JOTOK 13 uisi CTOKAa TEXHUYECKUX BOJI, & 10 CTEHKaM TpaHIIEeH
BBITIOJTHEHBI MAaructpaib 14 mjid mogayv MUTATEIBHOTO pacTBOpa B KyJbTUBA-
[IMOHHBIC TPYOBI, JIOKAIbHBIN BEHTWIAIIMOHHBIN BO3yX0BOA 15 1 kosuiekTop 16
JUIsi cOOpa BBITEKAIOIIETO U3 KYJIbTUBAIIMOHHBIX TPYO MUTATEIHLHOTO PacTBOpA.
B BepxHel 9acTu TpaHIIIEW YCTAHOBIICH KEI00, MMEroNUi nephoprupoOBaHHBIC
ydacTtku 17 u HenepdopupoBaHHbIE, TITyXUe y9acTKu 18, 3ammuinaroniue Tpy0o-
MPOBOJABI M BO3AYXOBOJBI OT IMOMAJAHUS HA HUX TPA3HBIX TEXHUYECKHX BOJ.
[ToBepx xenoba ycTaHOBJICHA 3allMTHAS Kpbilika 19 ¢ nmepdoparusimu asis BbI-
X0/1a BO3/lyXa U NapOB BOJBI.

26

Pucynok 3 — Tym0a aJ1s1 yCTaHOBKH KYJIbTUBAIIMOHHOM
KOJIOHHBI IOBEPX TPAHILIEU
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Ha Mecte ycTaHOBKM KyJIbTUBALIMOHHOM TpyOBbl, Ha TpaHIIIEE PacloioKeHa
ornopHas Tym6a 20 (pucyHok 3) ¢ yriyoneHueM 21 ais pa3MmenieHus: KyJabTHBa-
MOHHOM TPYyOBI, MOKOAIIEHCS Ha KOJbIAX 22 W3 AJIaCTUYHOTO Marepuana. B
TyMO€ BBINIOJIHEHBI NATPYOKu 23 u 24 1715 MOACOEIMHEHUS K MarucTpaiy muTa-
TEJIBHOUM Cpe/ibl M KOHTPOJIA AaBJICHUS B HEW, a TakKe MaTpyOok 25 I coeau-
HEHHUs C KOJUIEKTOpOM cOOpa MUTATEeIhHOrOo pacTBopa. BHU3Y mon TpaHiieeit
BBITIOJIHEH KaHAJIU3AI[MOHHBIN CTOK 26.

Cucrema BEHTWJISIIUU (PUCYHOK 4) BBIMOJHEHA 1O CXEME JBMXKEHHS BO3-
JlyXa CHU3Y BBEpPX, MPUUEM MPUTOUYHBIX OTBEPCTUM, PACIIOIOKEHHBIX B PEIIET-
Kax (KpbIIIKax) TpaHIIEH B IMOJY TEIUIUIbI, O4UEHb MHOTO, @ BBIXOJIHOE OTBEp-
CTHE OJHO WM UX HEOOJBIIOE KOJIUYECTBO. ITO CO3AaET 3(P(HEKT CUIILHOTO BO3-
JYUTHOTO MOTOKAa BBIXOJSAIIErO BO3AyXa B JAe(JIeKTOpe, MPENsATCTBYIOIIEro Mo-
NaJaHUIO B TEIUJIUIY HACEKOMBIX-BpeauTesield. Bo3ayniHbie MOTOKU, BEIXOASIINE
U3 COCEJIHUX TpaHIIEH, CO3/1aI0T JIETKUE BUXPHU, KOTOPbIE CJIETKA 3aKPYUUBAIOT
BO3/IyX BOKPYT PacHbUISIOIIMX BOJIY W/WIM MUTATENbHBIA PacTBOP GOPCYHOK 27
U CHOCOOCTBYIOT OOpa30OBaHUIO a’dpO30JbHBIX JUH3 sl Oojee 3¢ deKTUBHOM
paboThI ¢ IIBETOM (TO €CTh CO CIEKTPOM €CTECTBEHHOI'O W/WJIN MCKYCCTBEHHOTO
OCBCIIICHUS).

Pucynoxk 4 — Cucrema BEHTUJISALIMU TETIALIBI

WNHxeHepHOe pelIeHre CUCTEMbl BEHTUISIIUU BBIMOJHEHO C UCIOJIb30Ba-
HHEM BO3]1yX03a00pHOTro ycTpoicTBa 28, ¢hunbrpa 29, komnpeccopa 30 u maru-
CTPaJIbHOTO BO3AYyX0BOJia 31, OT KOTOPOIro OTXOJAT JIOKAJIbHbIE BO31YXOBOJIbI,
pa3MelIéHHbIe B TPaHIIESAX Ha IMOJy Teruibl (B GyHIaMEHTE Wi "moayiike"
MO/ TETUTHIICH ).
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Cucrema OpOIIEHUS CBETONPO3PAYHOIO MOKPBITUS C IEJIbI0 CHMXKEHHS
HANPSOKEHHOCTH JUTMHHOBOJIHOBOHM COJTHEYHOW paguaiil (PUCYHOK 5) BBITIOJ-
HEeHa Ha 0a3e HacoCHOM cucTeMbl 32 (¢ €MKOCThIO U (PHIBTPOM), MOJAIOIICH
OYUIIICHHYIO BOJY B MarucTpayib 33 ¢ MEIKUMHU OTBEPCTUSIMU I paBHOMEPHO-
ro oporieHus (TI0JUBa BOJbI) Ha BEPXHIO YaCcTh CBETOMPO3PAYHOTO TOKPHITHSI
TEIUTHIIBI, U COOpHUKA 34, BBIMOIHSIONIETO POJIb HAMPABISIONIETO YCTPOHCTBA
JUTSL CTEKAIoIIe BOJIBI B €MKOCTh Hacoca 35 (¢ puiabTpoM M CTEPHIIM3YIONTUM
YCTPOMCTBOM), TMOJAIOIIETO OUYHMIICHHYIO W CTEPUIM30BAHHYIO BOJY B Marwu-
cTpaib 36 ¢ MOCIenyIONM BEIOpocoM depe3 (HOpCYHKH ISl PacTbUICHUS B T10-
MeIeHNH (haOpPUKU-TETUIUILIBI.

34

35

36

Pucynok 5 — CucreMa opolIeHHs] CBETOIIPO3PAYHOTO MOKPHITHUS

Maructpanp nmogauv NUTATEILHOTO PacTBOPA B KYJIbTUBAIIMOHHBIE KOJIOHBI
chopmupoBaHa Ha 0a3e TaKkoM ke HaCOCHOM CHUCTEMBI (110 100HOM 32), HO 00JIb-
1€l MOIITHOCTH C EMKOCTSIMU, (GUIBTPAMH M CTEPUIU3YIONIUMU YCTPOUCTBAMHU
(me moxazana). PacTBOpHBIN y3ed ISl IPUTOTOBJICHUSI MATOYHBIX M PaboUnX
pPacTBOPOB HE MOKA3aH.

Bxon B Temnuiy, B 1HedsSX OPEAOTBPAIlCHUS MOMAIaHUsl BHYTPb BPEIHBIX
HAaCEKOMBIX U PE3KUX U3MEHEHUN CKOPOCTH JABUKEHHS BO3/lyXa BHYTPH TEILIU-
1bI, OCYIIECTBIISIETCS Yepe3 MPOCTOE ILII030BOE MOMENIEHUE C ABYMS ABEPbMH,
pPa3HECEHHBIMU Ha PACCTOSHUE 5-6 METPOB U JBOMHBIMU BHYTPEHHHUMH LITOPA-
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MU (HE MOKa3aHo). A Juisl LieJied ONbUICHUSI PACTEHUHN UCTIOIb3YIOT BHYTPEHHHE
(moMelEHHbIE BHYTPh TEIUIUIIBI) KOJOHUM IOJE3HbIX HACEKOMBIX, HAIpHUMEp
IMENEen, MYEN U TIP.

Paboraer dabpuka-rerumina ciaeayronmmM odbpasom. Ilocae npoBepku u oT-
JaJKA BCEX CHUCTEM, KYJbTHUBAIIMOHHBIE KOJIOHHBI 7 (pUCYHOK 1) 3amoyHSAIOT
pacTeHus MU (BBICQXKHMBAIOT paccaay B CTEHKH KOJIOHH) U OPTaHU3yIOT MPOTOK
pabouero MUTaTEIbHOTO PacTBOpPa 4epe3 KOJOHHBI C MOMOIIbI0 HACOCHOW CH-
CTEeMBbI, MaructTpaiu 14 (pUCyHOK 3) NMUTATEIbHOrO pacTBOpa M Marpyook 23.
3atem (eciu 3TO HEOOXOAMMO) 3aMyCKAIOT CUCTEMY MPOMBIBKH M OXJIAXKICHHUS
CBETONPO3PAYHOT0 MOKPHITUS TEILIUIBL, [T0AaBasi HACOCOM 32 OYUIICHHYIO BOIY
B Maructpaib 33 1yl pABHOMEPHOTO IMOJIMBA CBETONPO3PAYHOTO MOKPHITUS 8 U
cOopa BoJbl COOPHUKOM 34 C TIOCIEAYIOUIMM CTOKOM BOJBI B EMKOCTh HACOCHOM
cucTeMBbI 35 (¢ QUIBTPOM U CTEPUIIM3ATOPOM), MTOIAIOIICH OUUIIIEHHYIO U 00e3-
BpPEKEHHYIO BOJIy B Maructpaib 36 miig pacubuieHus: popcynkamu 27. Ctekaro-
1iasi Mo CBETOMPO3PAaYHOMY MOKPBITHIO BOJA U HEKOTOPOE KOJUYECTBO €€ MapoB
B JJAHHOM CJIy4ae BBIMOJHSIOT POJb BOASHOIO (PHIIBTPA, MOIIOLIAOIIETO BPEI-
HYIO JUIsl pAaCTEHUH JTIMHHOBOJHOBYIO HH(PpaKpacHyto o0nacTe crektpa. [lomu-
MO 3TOr0, CTEKaoIlas MO KPbILIE BOJA HArpeBaeTCs U MOXKET HCIOJIb30BATHCS
JUISL paclbUIEHUS] B TEIIULE 0€3 JOMOJHUTENBHOTO MOJOTpEBA. A BHYTPH TEII-
JUIBL, B €€ BepXHEe yacTH, (GopcyHKamu 27 CO3[al0T MEIKUA BOASHOM a’po-
30J1b.

Jlanee 3amycKarOT CUCTEMY BEHTUJISILUU (PUCYHOK 4) BHYTPEHHET0 00bEMa
(baOpUKU-TEIUINIIBI, COCTOAILYI0 M3 BO3Ayxo3a0opHuka 28, ¢punbtpa 29, Kom-
npeccopa 30, MarucTpaJibHOTO BO3AYyX0BoAa 31 M JIOKaIbHBIX BO3AYXOBOJOB 15
(pucyHoK 2). JloOuBarOTCsl TAKOro MOTOKA BO3/yXa CHU3Y BBEPX, KOTOPHIA MOJI-
JEP’)KUBAET MEJJICHHBINA MOBEM BOJSHOTO a3p030Jisl B TEIUIMLE U yJIaJIEHUE €ro
yepe3 BEpXHee BEHTWIALIMOHHOE OTBEpCTHE - AeaeKTop 9.

Boinenenue onpenenéHHON 4acTH CIEKTpa COJTHEYHOTO CBETA MPOU3BOMAST
cieayrommuM obpazom. Ha ycToluuBBIM a3p030J1b BOJSHBIX KallelieK U MapoB,
ucxoamux u3 GpopcyHok 27 (pUCyHOK 4), HAMpPaBJISIOT CBET MPOXKEKTOPOB 12
(pucyHok 1 u 4) 3amaHHOrO IIBE€Ta, HaNpuMep, kpacHoro. OOIIas Macca BoJs-
HBIX KameseK B TeIUIUIIe, MOJCBEYEHHAs! HY>KHBbIM IIBETOM, HAUMHAET paboTaTh
Kak OOJBIION CBETOMWIBTP, MPOMYCKAONIUN TOJBKO OMPEACIEHHYIO YacTh
CIIEKTPA COJTHEYHOTO u3iydeHus. CBET NpOKEKTOPOB 12, COBMECTHO € OTpaka-
temsimu 10 u 11 (pucyHok 1), ycunuBaet oOIIyI0 OCBEIIEHHOCTh PACTEHHM, U4TO
YCKOpSIET UX Pa3BUTHE U CO3PEBAHUE, & TAKXKE CIIOCOOCTBYET 3KOHOMHH HJICK-
TPOIHEPTHH, IPUHOCS OLYTHUMbBIA SKOHOMUYECKUN I (PEKT.

BriTekaronyto U3 KyJIbTUBALIMOHHBIX KOJIOHH 7 (PUCYHOK 1) mUTaTEIbHYIO
cpemy cobuparoT uepe3 natpyook 25 (pucyHok 3) B kojuiekTop 16 cbopa mura-
TEJIBHOT'O PacTBOpA.

VYpoxkait coOOMparOT KPYyTriblid TOJ MO MEpPe CO3PEBAHMSI IIJIOJIOB PACTCHHIA.
Jlid neneit onbUIEHUsS] PACTEHUI UCIOJIb3YIOT BHYTPEHHHE (TIOMEIIEHHBIE BHYTPh
TEIUIMLIBI) KOJIOHUH ITOJIE3HBIX HACEKOMBIX, HAIIPUMED, IIMEJIEH, MUEN U Ap.
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BbiBOABI

1. IlpuBea€HHOE OMOTEXHOJIOTMYECKOE PEIICHNE TPOOIEMbI BHIPAIIUBAHUS
DKOJIOTMYECKH YMCTOU U MOJIE3HOM JJIS YEJIOBEKA PACTUTEIBbHON NPOLYKIUH SIB-
JISI€TCS HOBBIM U BECbMA NIEPCIIEKTHBHBIM.

2. Mcnonp30BaHuE CUCTEMBI OTPAKEHUS U KOHIICHTPALIMA €CTECTBEHHOTO U
VCKYCCTBEHHOI'O OCBEIICHHS C INPUMEHEHUEM LIBETOBOW HArpy3KH ITOBBIIIACT
BEPOSITHOCTh PEAIM3ALMU BCEX IOJIOKUTEJIBHBIX CBOWCTB IIPUPOJHOIO I€HOMA
CTapOJIaBHUX (M HECOMHEHHO I0JIE3HBIX) COPTOB PACTECHUI.

3. 'epMeTUYHOCTH PO3PAYHOTO MOKPHITUS U BCErO BHYTPEHHEro 00bEMa
TEIUIMLIBI C OPTaHU30BaHHBIM BO3yXOOOMEHOM I10 TUITY CHU3Y-BBEPX MOBBIIIA-
€T 3allUIIEHHOCTh PACTEHUN OT HACEKOMBIX-BPEAUTEICH U 3HAUYUTEIIBHO CHHU-
KaeT MOTPeOHOCTh B TepOULIMIAX, CTUMYJISITOPAX POCTa U SIIOXUMUKATAX.

4. B pa3paboTkax NPUMEHEH COBEPILIECHHO HOBBI MPUHLUI I[BETOBOTO
BO3JICMCTBHSI HA PACTEHUS C IMOMOULIBIO MPOKEKTOPOB C LIBETOBOW ONTHUKOW U
BOZSTHOTO a3p030JIs.

5. BrlpamuBanue pacTeHrWi B KyJIbTUBAIMOHHBIX KOJIOHHAX TAET B PYKHU
pPacTEHUEBOJOB M HAYYHBIX PaOOTHHKOB MOIIHBIM MEXaHU3M HaIpaBJIECHHOTO
BO3JICMCTBUS HA POCT U Pa3BUTHE PACTEHUM.
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Aumyghvee U.A., k. m. 1., 3aMecmumens 3a8edyiowe2o omoend
HAy4HO-MeXHU4eCcKol UHgopmayuu u MapKemuHea
T'HY BUDCX, Poccus, 2. Mockea

BBICOTHAS TEIIVIMIHA KAK BETPOQJIEKTPOCTAHIIUA

Paccmompen ooun u3 sapuanmos peanvHo2o 80NIOWeHUs Uoeu MOWHOU MENIUYbl 8 8bICOMHOLL
BEMPOINIEKMPOCMAHYUY Ol NPOU3BOOCMBA  PACMUMENbHOU NPOOVKYUU Ol 20pooa Wil
npunezaroujeco K 6empodieKmpocmanyuu xcuno2o paiona. OOo3HaueHvl 30Hbl O 6eMpPOBbIX
mypouH  pasHoeo0  HA3HAYEHUsi U  NPONOPYUU  CUIOBbIX  (FHEP2OBLIPAOAMBIBAIOWUX) U
KYIbMUBAYUOHHBIX (MENTUUHBIX) 2OPUBOHMOB BbICOMHO20 30AHUA. YKA3aHbI MUnbl MexHoIo02ul,
KOMopbie Mo2ym Obimb peanu308anbl 8 NOOOOHOM CIMPYKMYPHOM apUaHme.

[Iponykims pacTeHHEBOJICTBA Beerja Obliia HEOOXOAMMOM I TIPOU3BOCTBA
MPOAYKTOB MUTAHUSI HAa TUIAHETE 3eMIIsL. DTO CBSI3aHO IMPEXKIE BCETO C HATMYUEM B
HUX HE3aMEHUMBIX BEILIECTB, KOTOPBIE YEIOBEUECKUI OPraHU3M HE BCEr/la MOXKET
CHHTE3UPOBATh CaMOCTOSTENILHO. PacTeHneBOJCTBO TpU COOJIOACHUN OCHOBHBIX
MPaBWJI U TPUHIIATIOB, IPWJIOKUMBIX K PAaCTUTEIILHOM MPOIYKIIMHU, BCErja ObLIO U
OCTaHeTCs MPUOBLIHHBIM Ou3HecoM. bena nuiib B TOM, 4TO BhIpalliMBaHue 000
KyJIbTYpbl B OTKPBITOM TPYHTE BCETJa COMNPSHKEHO C aTrakaMyd W3BECTHBIX U
HEU3BECTHBIX MOKa BpEAUTENEH, BO3ACUCTBUEM BPEIHBIX BEIIECTB, C KalpU3aMHU
MOToJIkl U MHOTUMHU JIPYTUMH TPYIAHOCTSIMH, XapaKTEPHBIMH JUISI BEYHBIX
JIOKaJIbHBIX OCOOEHHOCTE Kimmara. HakorsieHHble 3a Npoluible oAbl 3HAHUS U
NPAaKTUYECKUI ONBIT PACTEHUEBOJOB PAHO WJIM MO3JHO MPUBEIYT YEJIOBEYECTBO K
OCO3HAHHWIO OTPOMHBIX MPEUMYILECTB KYJIBTUBAIMM PACTCHUM B W30JIMPOBAHHBIX
KyJIbTUBAlIMOHHBIX ~ 3aJlaX, TIJI€ TEXHOJOTMYECKH oOOecreueHa BO3MOXKHOCTh
KOHTPOJIS U JMHAMUYECKOTO M3MEHEHHUsI BCEX MApaMeTpPOB KyJIbTUBUpOBaHUs [1].
OTH MpeuMyInecTBa OCOOCHHO CTaHyT 3aMETHBIMH TIpM OCBOCHHUU 3EMEIb,
HEMPUTOIHBIX ISl CTAHAAPTHOTO CETLCKOXO3SIMCTBEHHOIO MCIojib3oBanus [2,3]. B
eme OonbilieM MacmTabe MPEUMYINECTBA TMPOSBAT Ce€0S TpU  COBMEIICHUH
HCTOYHUKOB BBIPAOOTKU DIICKTPOSHEPTUM U MECT e€ MOTpeOJieHHs, HampuMmep, B
COBPEMEHHBIX OMOTEXHOJIOTHUECKUX BHICOTHBIX TETUTHIIAX [4].

Takoe coueTaHue H300MIMS AJIEKTPOIHEPTMM W COBPEMEHHBIX TEXHOJIOTUH
PaCTEHUEBOJICTBA IMO3BOJICT KYJbTUBUPOBATh PACTEHUS] B MHTEHCUBHOM PEKUME Ha
MAaJTbIX TUIOIIA/ISX C BBICOKUM YPOBHEM KYJIBTYpPHI TPYJa U 00ECTIEUEHHUEM BHICOKOTO
KayecTBa MPOAYKIMHU. [loATOMYy CTpOUTENLCTBO BBICOTHOTO KOMIUIEKCA ISt
BbIPA0OTKHA  DJIEKTPOSHEPTMHM U OJHOBPEMEHHOIO IMPOU3BOJICTBA MPOIYKTOB
MUTAHUS B MHTEHCUBHOM PEXMME BBITIIUT HE TOJIBKO peajbHOM, HO W Ba)KHOU
CTpaTernyecko 3amavell Jr000T0 TOCymapcTBa, OCOOCHHO MPH HATMYUHM B HEM
ITyCTOILIEH, IUKUX CTETIEH U ITPEPUH, a HHOT 1A U ITyCTBIHb.

BBICOTHYIO TEIUIMILY-BETPOINIEKTPOCTAHIIMIO MOXHO TMPEJICTaBUTh B BUJEC
BBICOTHOTO 37aHusi 1 (pucyHok 1) ¢ ruiomankoi 2 aias mpuOOpOB pa3iIuvHOTO
METEOPOJIOrMYECKOTO HA3HAUYEHUSI 1 KOMMYHUKAIIMOHHOM aIIapaTypsl.



Meowcoyuapoonas azpounsicenepus, 2014, evinyck 2 51

A /7—; A

40 m

80 m
}

A

330 m

240 m

e ——120m — »|

Pucynoxk 1 — O6muii BUA BBICOTHOM TEIUTULBI-BETPOIIEKTPOCTAHIIUH

B 31aHuM BBIIETICHBI ONPENEIEHHBIE 30HBI I Pa3MELICHHs Pa3JIMYHbIX 110
XapakTepy BETpOTypOMH U arperatoB. B 3oHe 3 pacnonoxensl TypOuHbsl W.A.
AnTydbeBa [5] 1 CUIBHBIX IITOPMOBBIX M yparaHHbIX BETpoB. B 3Toil 30HE He
PEKOMEHIYETCSl yCTpauBaTh KyJIbTUBALMOHHBIC 3AJIbI JJIS1 BHIPALLIMBAHUS PACTEHUI.
DTO BBITOIHOE MECTO PACHOJOKEHUS] TYpOMH JUIS BBIPAOOTKH 3JIEKTPOIHEPIUU
KPYIJIbIM TOJ1 IpH JIF000M NOT0/ie U B JIF000E BpeMsi rofa.

30Ha 4 TakKe ABJISETCS MPEANOYTUTEIBHOM AT Pa3MEILIEHUS] BETPOArperaros,
paloTarouMX MPHU CUJIBHBIX U CPEAHUX MO CUJIE BETpax, Harmpumep, TypouHsl B.@.
VYBakuna [6] u P.A. CepebpsixoBa [7]. BeipaGoTka a5eKTposHEpriur TypOMHAMH B
OTOM 30HE MOXKET OKa3aTbCsl OCHOBHBIM ITOCTaBIIMKOM JJIEKTPOOHEPIHM Ui
OMKAMIIIMX TIOCENICHHUI ¥ TIPOMBITIICHHBIX MPEINPUSTHA TPUIICKAIIETO PETHOHA.

KynbTuBalmoHHble TOPU30HTHI 5 11€7€c000pa3HO pachoiaraTb HECKOJBKO
HIDKE, TJIe TUIONIafb Ul BbIpAlllMBaHUs pacTeHUd ropas3no Oombiie. CHIOBbIE
TOPU30HTBI 6 CTaHYT OCHOBHBIMHM IIOCTABLIUMKAMH  3JEKTPOSHEPIUM  JJIS
PAacIIOJIOKEHHBIX PSAIOM KYJIBTUBALMOHHBIX 3aJI0B.

OnvH 13 BapuaHTOB CUJIOBOTO TOPU30HTA IIPEJICTABIIEH HA PUCYHKE 2.

Pa3nbie ropu3oHThl cBsi3aHbl JudTamu 7 (pucyHok 2). CHUIIOBOM TOPU3OHT
MMEET MEPETOPOJKHA § Il OPraHM3alvy WHAWBHIYaJbHOIO BO3AYIIHOIO IOTOKA
JUTS KaXKI0M U3 TypOUH.

Ha Bxozme BeTpoBOW MOTOK MOXKET MOIU(PHUIIMPOBATHCS WM MPEKPAIIATHCS
3aCJIOHKaMH 9, 4TO MOKET OBITh BaYKHBIM JJIs OCMOTpPa WJIM PEMOHTA CaMUX TypOUH
10. Kosonns!l 11 B 1ieHTpaiabHOM YacTU CUJIOBOTO TOPU30HTA MOMHUMO OMOPHBIX
(GYHKIMIA MOTYT OBITh BBIIOJIHEHBI C MOJBM>KHBIMU 3aCJIOHKAMU MEXTY HUMH, YTO
TaK)K€ MOYKET OBbITh BaXKHBIM JIJIs1 JIOKAJIbHOM MOAM(UKAIINN BETPOBBIX MOTOKOB.
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PucyHnok 2 — BapuaHT CHJI0BOT0O rOpU30HTA C BETPOTYpOMHAMU

B KynbTUBalIMOHHOM TOPU30HTE (PUCYHOK 3) pacroioxKEH pacTBOPHBIH y3€ll C
OCHOBHOM paboueil EMKOCThIO 12, MalbiMM eMKOCTSIMH 13 Ui MaTpUYHBIX
pacTBOpOB U Hacocamu 14 i TO3UPOBaHHOW NMEPEKAYKH MAaTPUYHBIX PAaCTBOPOB B
MIPOMEXYTOUHYIO EMKOCTh (HE MOKa3aHa) JIJIsl COCTaBJICHHs pab0overo MUTaTeIbHOrO
pactBopa. OTpaOOTaHHBII MUTATENBLHBIA PACTBOP COOMPAETCA B pEreHEPallMOHHYIO
EMKOCTB 15 ¢ moMompro HacocoB 16.

Psiapl 17 KynbTUBAMOHHBIX YCTAHOBOK PACHOJIOKEHBI B LIEJIECO00pa3HOM ISt
KOHKPETHOTO MeECTa MOPSAIKE, KOTOPhIA MOXET HE 3aBUCETh OT JOCTYIMHOCTH M
XapakTepa COJIHEYHOTO OCBEILLEHHS, TOCKOJIbKY OCHOBHBIM OCBEILIEHHEM SBIISIETCS

CHCTEMa CBETOJIMOTHBIX YCTPOMCTB (HE MOKA3aHbI).
12 13

Pucynoxk 3 — KyabTUBallMOHHBII TOPU3OHT

Hacocamu 18 nmnuratenpHbId  pacTBOp  NEPEMEIIAIOT K KAKAOMY
KYJIbTUBALIMOHHOMY YCTPOMCTBY C MOMOIIBIO CTAllMOHAPHOW WM THOKOW CHCTEMBbI
19 pacnipeneneHust IUTATEIBLHON CPEIBI.

Tpy KyJIbTHBAaUMOHHBIX TOPU30HTA MOJIYYAIOT AJIEKTPOIUTAHUE OT OJIHOTO
CHJIOBOT'O TOPU30HTA.

B Takoro poma TemwMIAaxX MOXHO ~OCYLIECTBISATh  KPYTJIOTOJUYHOE
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MPOU3BOCTBO MPOAYKTOB MUTAHMUS TI0 TEXHOJIOTHSM M Ha YCTPOMCTBAX, HEKOTOPHIE
U3 KOTOPBIX MbI YITOMSIHEM:

1 — TEXHONOTMU O MPOU3BOACTBY HU3KOPOCTBIX SATOJT (3EMIISIHUKA, €KEBUKA,
YepHUKA, FOJTyOUKa U JIp.) Ha KyJbTUBALIMOHHBIX MaHEJIsIX JII000ro pazmepa [8];

2 — TEXHOJIOTMM IO TPOW3BOJICTBY KOPHEIUIOAOB M KOYAHHBIX PACTEHUI
(MOpPKOBb, CBEKJA, KapToIllKa, OpIOKBa, pera, KamycTa U Jp.) Ha YCTAaHOBKAaX C
TICEBIOKUIIAIIMM cJioeM [9];

3 — TEXHOJIOTHH TI0 TIPOM3BOJCTBY KYCTApPHUKOBBIX STOJ (MaJMHA, €KEBUKA,
CMOPOJIMHA, KPBIKOBHUK U JIP.) HA MACCUBHBIX KYJIbTUBAIIMOHHBIX KoJoHHaX [10];

4 — TEXHOJOTHH IO MPOU3BOJCTBY MOMHUIOP, OOJITapCcCKOro Mepiia, Orypiios,
0akJa)kaHOB M MHOTOIO JIPYTOro Ha KYJbTHBAIIMOHHBIX KOJIOHHAX  CO
CBETOAMOIHBIM OcBeleHreM [11];

5 — TEXHOJIOTMH TIO MPOU3BOJICTBY PACCA/Ibl IOUYTH BCEX U3BECTHBIX PACTEHHIA,
B TOM 4HCJIC U peakux [12].

B BBICOTHBIX TEIUMIIAX MPH YCIOBUSX HAIMYUS 3aMKHYTHIX (T€pPMETHYHBIX)
MIPOCTPAHCTB TOSBISETCS BO3MOXHOCTh JUII OCYHIECTBJIEHHSI TEXHOJOTHM C
(U3HOIOTMYECKUMU METOJIaMH  CTUMYJISIIIMA POCTa U Pa3BUTUSL pacTeHUN Oe3
UCTIOJIb30BAHUSL SJJOXMMUKATOB, M30BITKA yIOOPEHUN M Pa3HOTO pojia POCTOBBIX
J00ABOK M UCKYCCTBEHHBIX CTUMYJIATOPOB [13, 14].

[leyasibHO, YTO COBpPEMEHHBIE arpapuud BCE €IIE OYEHb JAJEKH OT
MEPCIIEKTUBHBIX OMOTEXHOJIOTHIA B 00JIACTH PAaCTEHUEBOJICTBA, TOTOMY M HE MOTYT
HUKaK OCO3HAaT OrPOMHYIO TIEPCIEKTUBHOCTh KYJIbTHBALIMM PACTCHUU B
TePMETUUYECKUX MPOCTPAHCTBAX C MOJIHBIM KOHTPOJIEM BCEX MapaMETPOB BHEIIHEH
Cpenpbl.

Tot ke ynpék MOKHO aJIpecoBaThb COBPEMEHHBIM TEXHOJIOTAM, UHKEHEpaM U
rOCY/IapCTBEHHBIM paOOTHHKAM, KOTOPBIE HE BCET/Ia MPENICTABIISIOT ce0e OTPOMHYIO
rOCY/IapCTBEHHYIO BOKHOCTh U JKECTOKYIO HEOOXOIMMOCTh CTPOUTEIILCTBA JIOPOTHX,
Ha TIEPBBIA  B3MJIAJ, HO HUCKIIOUUTEIBHO  IIEJIECOO0PA3HBIX  BBICOTHBIX
BETPOIIEKTPOCTAHIMIA-TEIIINILI, SBIISIOMIUXCS BAKHBIM (PAKTOPOM  BBIKHBAHUS
CTpaH U 1IeJIbIX HAPOJIOB B HAIlIEM HEYPABHOBEIICHHOM MHUPE.

BriBoabI

1. Arpapuu u rocyaapcTBeHHbIE pa0OTHUKH €I1IE€ HE OCO3HAIM BO3MOXKHOCTb U
HEOOXOJUMOCTh MEHSTh MHPOBO33PEHHE M TEPEXOAUTh Ha 0Oosiee BBICOKMUA U
[IEPCIIEKTUBHBIA YPOBEHDb TEXHOJIOTUH.

2. Bce mapamerpbl  KyJIbTUBUPOBAHUS  pPAcCTEHHW  JIOJDKHBI  OBITh
MOJIKOHTPOJIbHBIMU C BO3MOXKHOCTBIO MX JTUHAMHUYECKOTO M3MEHEHUus Mo (azam
BEreTaly KOHKPETHOTO BU/IA PACTEHUM.

3. BelpaumBanue OONBIIMHCTBA MHIIEBBIX PACTEHUM B  3aMKHYTBIX
KyJbTUBALIMOHHBIX ~ 3aJaX  SIBJSIETCS  HACTOSITENIbHOM  HEOOXOIUMOCTBIO
COBPEMEHHOCTH.

4. BBICOTHBIE TEIUIMIBI — BETPO3JEKTPOCTAHLMM MPEACTABISIOT U3 cels
UCATbHBIA BAapUAHT IPOMBILIIEHHOTO IIPOM3BOJACTBA OCHOBHOW PAaCTUTEIBHON
NPOIYKIMH /17151 OOJIBIIMHCTBA EBPONEHCKUX U a3UaTCKUX CTPaH.
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5. BO3MOXHOCTB BLIpa6OTKI/I OOJIBIIIOTO KOJIMYECTBA QJICKTPOSHCPI'NHU IIOITYTHO
C IIPOMBINUICHHBIM IIPOU3BOACTBOM OBOIIIGP'I, CTOJIOBOU 3CJICHU, q)pYKTOB, ATronHd,
SABJEICTCA BaXXKHBIM q)aKTOPOM BBIKMBACMOCTH HACCJICHUS LCJIbIX CTPpaH U HAPOOAOB.
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Axmemos T./I., couckamensv
KazsHUHUMOBCX, e. Anmamuwt

NCCIEAOBAHUE ®YHKIIMOHUPOBAHUS 'EJIMOKOJIVIEKTOPA
P NOAKJIIOYEHUHA K TEIIJIOBOMY HACOCY

Ilpusedenvl pezyromamel ucciedo8anull dHepeocbepezaioujeli cucmemvl, 20e 2eaU0yCmaHo6-
Ka pabomaem 6 cucmeme ¢ Mmenio8blM HACOCOM. Dpgexm docmueaemcsi 3a cuem CyMmMapHo-
20 UCNOTIL308AHUS CONIHEYHOU dHEpeUU, Menaa U3 ammocpepHozo 8030yxa u menia gvloeise-
MO20 KOMNpeccopom meniogozo Hacoca. CospemMeHHble KOHCMPYKYUU KOMNPeccopos U3-
BECMHBIX 3apPYOedNCHbIX pupm no3e0am nooHsAmMs 3Hepeocoepezaiowull d¢gpexm 0o 8 pas u
bonee.

HcTomieHne 3eMHBIX 3a1acOB KCKOMAEMBbIX BUJIOB TOTUIMBA, HEBO3MOYXHOCTh
COXPaHUTb JOCTUTHYTHIH YpPOBEHb IHEPrOCHAOKEHUS, PKOJOTHUUECKUE MpoOIe-
MbI O0OpaTUJIM BHUMaHUE YUYEHBIX, MPAKTUYECKU BCEX CTpaH MUpa Ha HEOOXO-
JUMOCTh Pa3pabOTKU PECypco- U SHEProcOEperarmux TEXHOJIOTHH, MOucKa
BO300HOBJISIEMBIX UCTOYHUKOB PHEPTUHU U CLIOCOOO0B UX 3(D(PEKTUBHOTO UCIIOIb-
30BaHus. [IOCTOSSHHO NEMCTBYIOIIMM HWCTOYHUK SHEPrUM HAa 3€MJIE COJIHEUHAs
sHeprus (CD), cymmapHasi SHEpPTHsl KOTOPOU MO JaHHBIM psifia aBTOPOB, CyIIe-
CTBEHHO TMPEBBIIIAET KOJUYECTBO TMOTPEOIIEMOEe COBPEMEHHBIM YeElOBEUE-
cTtBoM [1].

Haubonbiiee pacnpocTpaHeHUE B MUPOBOM MPaKTUKE HAILUIM TeU0yCTa-
HOBkHU (I'Y) nna narpeBa BoJbl. OHAKO JO HACTOAIIECTO BPEMEHH MX TEXHOJIO-
T'MYCCKUC U TEXHHYECKUE BO3MOXKHOCTH OCTAIOTCS He peanu3oBaHHbIME [2]. Cy-
HIECTBYET Psifl (PAKTOPOB CHIDKAIOIIUX TEXHUKO-PKOHOMHUYECKHE TIOKa3aTeIu U
notpedutensckuid cupoc Ha I'Y. K HUM oTHOCATCS: HU3KOE K.I1.J., dKECTKas 3a-
BUCUMOCTh TPOU3BOJUTEILHOCTA OT TEMIIEPATYPhl OKPYXAIOIIEH cpefbl, KO-
POTKUI TOJIOBOM UK PaOOTHI, KOTOPBIN COCTABISIET B CpeaHEM 6...7 TETUIbIX
MecsiieB B roay. OJHO U3 NEPCIEKTUBHBIX HAMPABJICHUI MOBBIIIIEHUS YHEPTETHU-
yeckoi dpdexruBHOCTH 'Y 117151 HarpeBa BOABI — 3TO MCIOJb30BAHHUE TEIIJIOBOTO
Hacoca (TH) B cucteme c I'VY.

B m3BectHbix 'Y remmnoxosuiektop (I'K) mornomaer C3, HarpeBaeT BoAy
UPKYJIUPYIONIYIO Yepe3 Hero U HanpsIMyIo Toj1aeT ee B 0ak-akkymyssitop (bA).
Jlanee, ropsiyasi Bojia pacXoyeTcss Ha TEXHOJIOTHUECKHE HYXKIBI (B C/X MBIThE
MOJIOYHOM TMOCYbI, MOJIOKOIIPOBOA, IIEPCTH, OBITOBBIE HYXABI U Ap.). Ilio-
maas ['K 1 06bem O6aka paccuuThIBatOTCS UCXO0I U3 moTpedHocTel. Pabora re-
JMOYCTaHOBKM B cucteme ¢ TH ocymiecTBisieTcst o ciaeayroiei cxeme (pucy-
HOK 1).

Mexnay 'K u BA ycranaBnuBaercs TH. Ilpu stom 'K nornoiaer He ToJb-
kKo CD (Q¢»), HO u Temio U atMochepHoro Bo3ayxa (Qrag). CymMMapHoOe Terio
Q1 Tpy TOMOIIM TETUTOHOCHUTEIS TIEpeIaeTCs B TEIUIOBOM Hacoc. Ha cxeme myTh
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nupkyaupyromiero Mexay 'K u TH termionocurens (oObrdHo aHTH(PHU3) TTOKa-
3aH cTpenkamu. B TH ocymiecTBisieTcs: psiJ mocienoBaTelbHbIX peodpa3oBa-
HUM, MOCTYNHUBIIEH TertoBol sHeprun Q;. B pe3ynbrare B BA nepenaercs ten-
noBas sHeprus Q,, koropas Oombine, yueM Q; Ha BenmuuuHy HEPTHH Qry. Qry
oOpa3zyeTcst pu paboTe CxKATUS XITAJOHOCUTENS — MEPEBOJIE XJIaJOHOCUTEINS U3
ra3000pa3HOTO B KUIKOE COCTOSTHHE.

QTH
'y —
<C > | Qe FETHOKOI |« \ . Harpe
£ JNIEKTOP TCIIOBON Q BaeMast
Q HacoC 2 cpera
K o 2 BH
Qrta —> <

Pucynok 1 — Cxema paboThl reIMOYCTaHOBKH B CUCTEME C TEIJIOBBIM HACOCOM

[locnenoBaTenbHOCTh 3THX MPOLIECCOB U YCTPOMCTBA ISl MX OCYILECTBIIE-
HUS IpUBEACHBI HA (PYHKIMOHAIBHOW MOJIENN cUCTEMBI (prcyHOK 2). Kak Bua-
HO, (PyHKIMEN BBICIIErO YPOBHSI CUCTEMBI SIBISIETCA OOECIEYeHHE Topsiueil BO-
J0M, a (yHKIMEH HHU3LIET0 YPOBHS — MCHOJB30BATh COJIHEYHYIO SHEPIUI0 U
Terio artMocdepHoro Bo3ayxa. [locnenoBarenbHOCTh PYHKITUN, KOTOPBIE HEOO-
XOJMMBI JIJIs1 peaju3aliu TJIaBHOM eI — 3TO:

- MIOTJIOTUTH TIPU TIOMOIIH TenoKosuiekTopa CO U Tersio u3 aTMochepHOro
Bo3nyxa (TAB);

- HarpeTh UX dHepruen nporekaromuii uepe3 ['K rermonocurerns;

- MOJIaTh TEIUIOHOCUTENIb K HCIAPUTENI0 TEIJIOBOTO HACOCA; MOTJIOTUTh
TEIJI0O TETUIOHOCHUTEIIS KHUIIAIMM BHYTPHU HCIApUTENs XJagoHocuteneMm (dpe-
OH);

- BEPHYTh OXJIAKIEHHBIN TEIUIOHOCUTENIb OOPaTHO B T'€JIMOKOJUIEKTOP IS
MOBTOPHOTO Harpesa (MPoLeCcC PEIUPKYIISAIUN);

- OCYILECTBUTHh aIMa0aTUYECKOE CHKaTHE XJIAJOHOCUTENSI KOMIIPECCOPOM
TEIJIOBOTO HACOCA U NIEPEBECTH €T0 B KUAKOE COCTOSTHUE;

- IepeaTh JKUIAKUNA U HArPEThIM XJIAJOHOCUTEIb B KOHIAECHCATOP;

- CHATh C KOHJICHCATOpa TEIUIO XJIAJJOHOCUTENS MPOMEXKYTOUHBIM TEIIIOHO-
CUTEJIEM;

- IepeiaTh TETNIOHOCUTEIb B 0aK-aKKyMYJISITOD;

- BEpHYThb TEIJIOHOCUTENIb OOpaTHO K KOHJEHCATOpY JJIsi MOBTOPHOIO
HarpeBa (IIpoLeCcC PELUPKYIISIIUN);

- HAKOTHUTh TEIUIOBYIO DHEPTHUIO B OaKe-aKKyMyJsiTOpe, TOBECTH TeMIlepa-
Typy BOJABI B Oake-akKKyMyJsiTope 10 TpeOyeMol TEeXHOJIOTHYeCKON BETUYHHBI
(37IeKTpOHArpeB).

O6mas 3akoHOMepHOCTH Tpoiiecca norjomenuss CO u TAB onuceiBaeTcs
ypaBHEHHUEM TEIUIOBOIO OanaHca CleayIoero Buaa:
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dt
2k(t0 _t).SZK+em.ﬁ.SZK_qX :CZKE (1)
20
rae: K — xoaddumumeHT Temonepenaun CTeHOK refmokoiuiekropa, Br/m” “C; g,
— XJIAIOTPOU3BOUTEIHHOCTh TEIIOBOTO Hacoca; (fp — t) — pasHOCTh Temmepa-
TYp OKpYXKaroliel Cpeibl U TeIMOKOIUIEKTOPa; S, — TUIOMIAIb TeITMOKOJIIEKTOPA,
M%; e,, — MHTEHCHBHOCTb CONHEYHOH pammamuu, Br/mM%, f — onrrdeckuii ko3¢-

¢bunuent renuokosuiekTopa; C.,, — TeMI0EMKOCTH (T€IMOKOJIIIEKTOPA) JTUIIEBOM.

Hcnonp30Bath cosHeuHY0 3Hepruto (C3) u
Terio armocgepHoro Bo3ayxa (TAB)

3auem?
Opuentnposars 'K Iornotuts CO u TAB
K COJIH
-V || TEJIUOKOJUIEKTOP
Harperts Tennonocureins
| | T'CJIMOKOJIJIICKTOP
Ob6ecneuuTs penup- INopare TEMIOHOCUTEND B
KYyJISLUAI0 temnoBoil Hacoc (TH)
Hacoc TpyOOIPOBOJL
TENJI000MEHHUK
ObecneynTh [TornoTutk TeEmIoO
MOTJIONICHHUE TEIJIOHO CUTEIIsI
OcyIeCTBUTH a;ma6a-_ TTOBBICHTS MOTEHIHAT OGCCHC‘IuI/ITL 3J1eKT?H-
IEESEEE EERINIE TEIIOBOM SHEPrUU HCCKOH SHEpTHEH
ucnapurens TH

Ilepenarh TEMIOHOCUTEND
B bA

ObecmieunTs nepenavy

kommpeccop TH

Jlorpeth TEMIOHOCUTEND

J1O0 HOPMBI
T Haco( koHneHcarop TH
Kak? OO6ecreunTh ropsiaeit Bo ok
notpeburens 0aK - aKKyMyJIATOp

Pucynok 2 — @yHKIIMOHAIBHAS MOJIETb T€IMOYCTAHOBKHU C TEINIOBBIM
HaCcOCOM
Pemennem ypaBHeHus (1) siBisieTcs 3aBUCHUMOCTb TEMIIEPATYpPbl TEIMJIOHO-
CUTENS B TEJIMOKOJIEKTOPE OT BPEMEHMU:
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—e S-S, 2r-S -k
e [ EEas @

Jlist pusmueckoro mojenupoBanus nporiecca noriomenus CO u TAB, uc-
CJIeIOBaHUS TEIJIOPHEPTreTUYECKUX XapPAKTEPUCTUK U OOOCHOBAHMUS MTapaMETPOB

pa3paboTaHa 1abopaTOpHON YCTaHOBKA, CXeMa KOTOPOH MpPUBEJCHA Ha PUCYHKE
3.

Oxpyskaromas cpesia Iomemenne

| i
74

s o 1 S
| I%

17 16 1 46 75 21591314 311108 12

R

1 — remmoxosiektop; 2 — ucnaputens TH; 3 — camonucen; 4 — Hacoc; 5 — pacxomomep; 6, 7,
13, 14 — repmonapsl; 8§ — 6ak-akkymyssaTop; 9 — konaencatop TH; 10 — MCTOUHMK MOAUTKA
BoJbI; 11 — BenTHiib; 12 — paguarop; 15 — komnpeccop TH; 16 — nupanometp; 17 — repmo-
MeTp.

Pucynoxk 3 — Cxema 1abopaTOpHO#l YCTAaHOBKH JIJIsl UCCIIEIOBAHUIM MpoIieC-
ca pa6OTBI I'¢JIMOYCTAaHOBKHU C TCIIJIOBBIM HACOCOM

Cxema 1abopaToOpHOM YCTaHOBKH ISl UCCIIEJIOBAaHUN Mpoliecca paboThl Te-
JMOYCTAHOBKH C TEIJIOBBIM HACOCOM, IpUBeEIeHa Ha pUCYHKE 3. CTEHI COCTOUT
U3 TPEX KOHTYPOB, IO KOTOPHIM LIUPKYJIUPYET TEITNIOHOCUTEIH.

IlepBblil KOHTYp COIEPKHUT, COCAMHEHHBIE IMOCIIEIOBATEIBHO: T'E€IHMOKOJI-
JEKTOPHl — 1, TETIIOOOMEHHHK HCTapUTeis — 2, MUPKYJISAIUOHHBIN Hacoc — 4,
pacxoaomMep — 5 u 3amosHseTcst anTudpu3zom (Tocost A-40).

Btopoit koHTYp 00pa3yloT 3JIeMEHThI TEIJIOBOrO Hacoca: MCHapuTesb — 2,
Kommpeccop — 15, KoHzmeHcaTop — 9, rae UMPKYJIUPYET JIETKOKUITAIIAsS KUMI-
KocThb (¢peon). Tperuid KOHTYp COCTOUT U3: TEINIOOOMEHHUKA KOHAEHCATOpa —
9, ¥ TEIJIOBOM HArpy3Ku, KOTOPYIO 00pa3yroT Oak-akkyMyJssitopa — 8, o0orpeBa-
TeJIbHBIN Mpubop — 12 (cexuust OTONUTENbHOM OaTapeil).

['eMoKOIEeKTOPBl YCTAHABIMBAIOTCS CHAPY U FOKHOW CTOPOHBI 3/1aHMS, C
HAKJIOHOM, 4TOOBI COJHEYHbIE JIy4d MaJajd Ha CBETOBOCIPUHUMAIONIIYIO TO-
BEPXHOCTh MEPHNEHAUKYISIPHO. ONbITH MPOBOAWINCH B 3UMHEE BpEMs U B Clie-
JYIOIIEH MOCIIEI0BATEIBHOCTH.
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Crenpn BIIOYaeTcs B paboTy W BeAETCS HEMpEpbIBHAS 3alKCh MOKa3aHUMN
U3MEPUTENBHBIX IPUOOPOB: TeMIepaTypbl Ha Bxoje (1) u Beixoje (tp) u3 renmo-
KOJUIEKTOpPOB, Ha BXojie (t3) u Bbxoje (14) U3 KOHJIEHCATOpa, KOTOPhIE 3aMUChI-
BatoTcs camonucieM KCII-4 o curnanam xpomenb-koreneBbix Tepmonap (XK)
6, 7, 13 u 14 (uena genenus 0,/ °C). OGHOBpEMEHHO 10 MOKa3aHHUAM PacXo10-
MEpOB 5 BEIETCA 3alMCh Pacxo/ia TEINIOHOCUTENS B IEPBOM U BTOPOM KOHTYPE,
TO €CTh — YEPEe3 IEIMOKOJUIEKTOPHI U OTOMUTENbHbBIE MPUOOPHL. B pexxnme rops-
Yero BOJAOCHAOXKEHUSI Pacxoj] HarpeTol BOJbI U3MEPSETCS B MMPOTOYHOM PEXKU-
Me 00BEMHBIM METOJOM. Pacxos 31neKTpo3HEpruu Ha MPUBOJ KOMIIPECCOpa U3-
MepsIeTCs MTPU TOMOUIM KOMIUIEKTa 3JIEKTPOU3MEPUTENbHBIX NprbopoB K505 u
BpeMeHU paboThl. IHTEHCUBHOCTh COJHEYHOM AHEpruu nupaHomerpoM 16 (M-
80), ¢ ranbBanometrpoM (I'CA), a Temneparypa arMocepHOTro Bo3ayxa TEPMO-
MetpoM 17, ¢ uenont nenenuns 0,2 °C. o pe3ynabTaraM U3MEPEHUI CTPOSITCS Tpa-
(UK IMHAMUKA TEMITEpaTyp TEIUIOHOCHUTENEH BO BpeMeHHu B mepBuuHOM (fp; 1),
BTOpU4HOM (t3; t4) KOHTYpax, ONpeAessstoTCcs annpOKCUMUpPYoHe GyHKIMA tj =
f(z). [To ckopocTi HarpeBa Bojbl B Oake KOHJCHCATOpa (PEeXHMM HarpeBa BOJbI B
E€MKOCTH) paCCUUTBIBAETCS TEILIOBAsI MOIIIHOCTh, pa3BUBaeMasi TETIOBHIM HACOCOM
MIPU U3BECTHBIX 3HAYCHUSX MOIIHOCTEN TeIMOKOJIIEKTOPOB 10 (hopMyJie:

At
PZ:cp.m.A_T’ (3)

1€ ¢, — TeMI0EMKOCTb BOIbI (c,=1,0 kkan/ke °C); m — Macca BOAbl B Oake

KoHeHcaTtopa (M=13 ke); A; ~ CKOPOCTb M3MEHEHHs TEMIEPATYPbl BOIEL
°C/u.
PaccuutsiBatorcs koaddunrenTs! npeodpazoanus TH st Becex cryneHein
Py
_P+P,_ P, @
P, 3 P 3 ,

Pe3ynbTarthl MCCleOBaHWM TMOKa3alid, YTO YCTAHOBKA YJIOBJIETBOPHUTEIHLHO
(GYHKIMOHUPYET B 3UMHUX YCIOBUSIX (pUcyHOK 4). MccrnenoBanus MpoBOAUIUCH
NIpU COJTHEYHOU W 00sauHoi moroxae. Ha rpadukax mokazaHbl pe3yibTaThl, MOTY-
YEHHbIE TIPU TeMIieparype okpyxaromiei cpeabl (t) munyc 10°C u mioTHOM 00-
nay”octu. Kak BuagHO, Temneparypa TersioHocurens Ha Bxoge B 'K omyckanace
110 MUHyC 18 0C, a Ha BBIXOJIC M3 HETO JI0 NMOJHUMAJIAch 10 MUHYC 14 °C. To ects
MIPOMCXOAWI €r0 «HarpeB» Ha +4 °C. Mommsocts pazBuBaeMas 'K cocrapisiia
0,1...0,2 kBr/M". TeruoBast MomHOCTh pasBuBaemas TH (Ha Bexoge u3 TH) co-
crapisuia 0,3...1,4 kBt. Cpennee 3HaueHne KodpduimeHTa mpeodpa3oBaHus TEII-
JIOBOT'0 Hacoca cocTaBisuio ¢=1,9...2,5.

Ha ocHOBE MONMy4YeHHBIX SKCIEPUMEHTAIBHBIX PE3YIbTATOB M KIMMAaTHYE-
CKHMX YCJIOBUM MECTHOCTEN MPOBEAECHBI ITPOTHO3HBIE PACUYETHI IHEPrETUUECKON
3¢ (HEKTUBHOCTH TeIMOYCTAaHOBKU ISl F0’KHOM U ceBepHBIX oOnacteit Kazaxcra-
Ha. Paccunrana cTpykTypa CE30HHOW TEILUIONPOU3BOIUTEIBHOCTH TEINOYyCTa-
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HOBKH, KOTOpasi MMOKa3bIBAaET JOJIEBOE COJIEP’)KaHNE B CYMMAapHOW TOTJIOIIEHHOM
SHEPrUM — COHEeUHOM sHepruu (Q.,) 1 Temia oT arMochepHoro Bo3ayxa (Qrag)
U Tera ot pabotel Komimpeccopa (Q.y).

t, OC 0’ , KBT
20 » 2,0P... KBT/m2 1 —t,, — TeMneparypa OKpyKaromeh
5 | ;\*%*L*L_)L cpensl; 2, 3 — t1, t, — Temmeparypa
SO~ 15 TEIUIOHOCUTEISI HA BXOJIE U BBIXOJIC
10 1,0 U3 TenHoKoIekTopa; 4 — oy —
5 0,5 TEIUIONPOU3BOIUTEILHOCTE  YCTa-
0 0 HOBKH; 5 — P, — yAeinbHas MOIL-
= HOCTh DPa3BUBacMasi T'€TMOKOJLIEK-
0 TOPOM.
-15
o o . Pucynok 4 - Pesynbrate! nc-
0 20 40 60 80 100 120 140 ' CJIEIOBaHHUN PEKUMOB pabo-

ThI TeNIMOycTaHOBKM ¢ TH B
3UMHHUX YCIIOBHUAX

——] =) =3 e=Om=5 =4

CymmapHasi 105151 TOTJIOMIEHHON COJTHEYHOM SHEpPruu U Temia atMocdep-
HOTO BO3/yXa B CTPYKTYypeE MOJIE3HON TEIIONPONU3BOAUTEILHOCTH, B CPEIHEM 3a
OTOMUTENBHBIN TIepuo/, Bbilie 50%, 4TO CBUAETENLCTBYET 00 00IIeH SHEpPreTu-
yeckoi 2((HEeKTUBHOCTH CUCTEMBI. B X0m0/1HbIE MecsIIbI (IeKaOpb-stTHBAPH) 0
noryiomEHHOM sHeprun Ha ceBepe PK cocrasisieT 52...54%, a Ha tore 62...64%.
OceHbl0 Ha ceBepe J0Jisl MOTIOMIEHHON AHEprun nogHuMaercs ao 82...86%, a
Ha rore 70 86...87%. Bkian ot temia u3 atMocepHOro BO3ayXxa B OTOMUTENb-
HBIU [IEPUOJI COTIOCTABUM C COJITHEYHOU SHEPTUEH.

Jlureparypa
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Ne2, -2007, — c. 164-170.
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VJIK 530.1

Kyuwiumoe b.A., x.m.H., cmapuiuii HayuHslil COMPYOHUK-COUCKAMEb,
Tawxenmckuil I'ocyoapcmeennwiii Texnuueckuti Yuusepcumem,
2. Tawkenm

ITYTHU HOBBIINEHUA SQHEPTOP®EKTUBHOCTH
NCHOJb30BAHUSA YCTAHOBOK UISA CYIIKU CEMSH
IYCTBIHHBIX KOPMOBBIX PACTEHUI
(HA IPUMEPE U3EH#)

B cmamve obocnosanvl cnocodvl u - pedcumvl npoyecca CYWKU CemsH KOPMOBbIX
kynemyp. Ilpeonodcensvl cxemol CYUUTbHBIX YCMAHOBOK OJIsl CYUIKU CEMEHHO20 80pOXa
pacmenuii, NepcneKmMusHbIX Ol PUMOMETUOPAYUY NACMOULY.

OOecrieueHre HaceleHNs1 TPOIYKIMEN KUBOTHOBOJCTBA B XO3SHCTBAX, pac-
HOJIO’KEHHBIX B TOJIYIYCTBIHHOM U IyCTBIHHOM 30HaX MPE/ICTaBIAET BXXKHYIO IPO-
onemy. ILmomane ecTecTBEHHBIX MACTOMIL CTEMHOM U ITyCTHIHHOM 30H PecmyOnuku
VY306ekuctan cocrapiser nopsaka 20 MiH. rektapoB. [IpogyKTUBHOCTE KOPMOBBIX
pacTeHuil HM3Kash U TpodsieMa OOECIECYCHMs >KUBOTHBIX KOPMAaMU CTaHOBSTCS
HanOoJIee BaKHOM.

VYiydienre nacTOWI MOCeBaMH MyCTHIHHBIX PACTEHUH MO3BOJIUT 3HAYUTEIb-
HO YKpEMUTh KOPMOBYIO 0a3y M CYIIECTBEHHO YBEIUYUTH MPOHM3BOACTBO MPOIYK-
1Y )KUBOTHOBOZICTBA.

Jinst yiryyinieHus: MyCThIHHBIX U TOJYITYCTBIHHBIX MACTOMIL, SIBJISIOLIMXCS OC-
HOBHOH KOPMOBOM 0a30l MacTOMIIIHOTO »KWBOTHOBOJICTBA, JIMIIL B Y30CKHCTaHE
eXEeroIHo mpou3BomIoch 10 400 T ceMsH u3eHsl, kehpeyka, kaM(popoCMbl, YOTOHA,
NOJIbIHY, CaKcayJjla YepHOro, TepeckeHa M Jpyrux pacteHuid. [lostomy Bompochl,
CBSI3aHHBIE C 3arOTOBKOM M MOCIeyOOpOUHON 00paOOTKON ATUX CEMSTH, UMEIOT BaXK-
HOE€ HAapOIHOXO3AMCTBEHHOE 3HauYeHHE. TEeXHOJOrHs MPOU3BOACTBA CEMSIH KOPMO-
BBIX PAaCTEHW BKJIOYaeT psia dTamoB. CeB KOPMOBBIX pAcTeHHH TMPOBOST B
NpeA3UMHUN U 3UMHUI CpOKU (HOSIOpb-siHBaph). OnTUMalIbHBbIE CPOKH YOOPKH Ce-
MSH U3€HsI ¥ YOTOHA - BTOPast MOJIOBMHA OKTSOPSI, a Kelpeyka, KaM(pOpOCMBI U 9ep-
HOTO cakcaysia Hayayuo Hosiops. B 3ToT mepuon, kak NmpaBuiio, BBITIAJAIOT OCAJIKH,
4TO NpeAonpeaAessieT He0OXOAUMMOCTh CYILIKA COOPAaHHOTO CEMEHHOTO BOPOXa.

CemeHHOI BOpPOX KOPMOBBIX pACTEHH WU3-3a OTCYTCTBUS TEXHHUYECKUX
CpEJICTB CyIIaT €CTECTBEHHBIM CIOCOOOM Ha CTeJUlaXkaX, acaJbTUPOBaHHBIX ILIO-
II3/IKaX ¥ HEMOCPEACTBEHHO B mojie. Takas cyika TpeOyeT OOJBbIINX 3aTpaT pyYHO-
ro TpyZAa, MHOTO BPEMEHHU U CPEACTB U HE TapaHTUPYET COXPAHHOCTH KauyecTBa Ce-
MSIH, OCOOCHHO TpY HEeONaronpHuATHBIX MOTOAHBIX ycrnoBusix. IloceBHbIe kauecTBa
CEMsIH, MPH CYILKE Ha CTEJUIAKaX CHIDKAIOTCS He MeHee yeM Ha 20 %, a pu cylike
Ha ac(haTbTUPOBAHHBIX TUIOMIAIKAX C repenonaduBanueM - 10 50 %. [Ipenotspa-
IIEHHE CHIKEHHUSI BCXOXKECTH CEMSIH TPH CYIIKE, KaK BUIUM, CYJIUT OOJIBIIYIO SKO-
HOMHYECKYIO BBITOITY.
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B Hacrosiiiee Bpemst CoO3aHbl psifl YCTAHOBOK ISl CYILIKH CEMSTH 1 CEMEHHHUKOB
OBOLIHBIX KYJIbTYp. OHU SBIISIFOTCS SHEPrOEMKHMHU, B HUX CJIOKHO PETYJIUPOBAThH
TEMIIEpaTypy arcHTa CyIIKH B CJIOSIX BOPOXa CEMSIH, YTO OYE€Hb BAKHO MPU CYIIKE
CEMEHHOT'0 BOPOXa IYCThIHHBIX KOPMOBBIX PACTEHUIA.

C y4eTrom U3II0’KEHHBIX MOMEHTOB ObLia c(hopMyHpoBaHa paboyasi TUIIOTe3a:
- OBBITICHUE Y(PPEKTUBHOCTH CYIIKH CEMSTH ITyCTHIHHBIX KOPMOBBIX PACTEHUI MO-
KET OBITh IOCTUTHYTO ITyTEM HCIIOJIb30BaHNS KOMOMHUPOBAHHOW CHCTEMBI HarpeBa
CYIIMJIBHOTO areHTa, BKITIOYAIOIIEH TeIMOKOIUIEKTOp U 3JekTpokanopudep. [loato-
My LI€Jb MCCIENOBAaHMN 3aK/II0Yaach B pa3pabOTKe TEXHOJOTMYECKOTO MpoLecca U
00OCHOBAaHUH TAPAMETPOB KOMOMHHMPOBAHHOW YCTAHOBKU IJISI CYILIKH CEMSH ITy-
CTBIHHBIX KOPMOBBIX PACTCHHH.

BMmecte ¢ TeM mpennpusTHs Mo MepepadOTKe CeMSH MYCTHIHHBIX PACTEHHIA,
HEOOXOIMMO TI0 BO3MOKHOCTH pa3MelllaTh B MECTaX UX KOHIIEHTPUPOBAHHOTO TPO-
U3BOICTBA U C Y4E€TOM (PaKTOPOB:

- BUZIOBOT'O COCTaBa MPOU3BOIMMBIX CEMSIH;

- 00BEMOB MIPOU3BOJICTBA MEPEPAOOTKU U XPAHEHUS;

- CPOKaMH CO3PEBAHUS CEMSIH;

- BHEPro0OECEYEHHOCTH MECTHOCTH Pa3MEILICHUS TPEATPHUSATHSL.

TexXHONOrM4ecKHii MPOLECC MOATOTOBKU CEMSIH K XPaHEHUIO MOKHO TIPEJICTa-
BUT B BUJIE CTPYKTYPHOM CXEMBbI, COCTOSIILIEN 13 YOOPKH CEMSH; IOCTaBKU CEMSIH Ha
nepepaboTKy; MEPBUYHOM CYILIKMA CEMSH; yIaJeHHUs] pUMeced U oOoraleHus ce-
MEHHOI'0 BOPOXa;CYILIKHA CEMSIH; OLIEHKH BCX0XKECTH CEMSH; YITAKOBKH CEMSIH B Tapy;
XpaHEHUS CEMSTH.

['enuocylmiIbHbIE YCTAaHOBKH MPUMEHUTENBHO K CYILKE CEIbCKOXO3SICTBEH-
HBIX MPOJYKTOB UCCIIEA0BaHbI aBTOpamMu| 1,2]. AHaIM3UPyYs pe3ysbTaThl 3TUX PadoT,
MBI TIpe/JIaraeM CIJICAYIOIINE BO3MOXKHBIC TTyTH TMOBBIIICHUS 3((HEKTUBHOCTH CYIII-
KH ¥ KQUECTBA CEMSTH TOCJIE CYIIKH.

['maBHBIM HENOCTATKOM TI'EIMOCYIIWIIBHBIX YCTAaHOBOK SIBJISIETCS MEPHOAMY-
HOCTh MX pa0OThI B TeueHHe CyTOK. [lepros yOOpKH CeMsIH MyCTHIHHBIX KOPMOBBIX
pacTeHUN TMPHUXOJUTCS HA OKTSIOPHh-HOSOPh MECSIIbI, KOT/Ia HAYMHAIOT BBIMAIaTh
ocagku. 3a 3ToT mepuoj Bbimamaer g0 200..250 MM ocaakoB. OTHOCHUTETLHAS
BJIQXXKHOCTB BO3AyXa MOBbIIIaeTcs A0 85...95 %.

Kak moka3piBatoT pe3ynbTaTbl 0030pa JIMTEpaTypHbIX UCTOUYHUKOB, COJEpKaA-
HUE CEMSIH B BOPOXE MOCJIE OYUCTKH 3aBUCHUT OT BIAKHOCTH ChIpbd [3,4]. C yBenu-
YEHUEM OTHOCUTENbHOM BIIQXKHOCTH BO3/yXa M BOpOXa COJIEPKAHUE CEMSIH B Ce-
MEHHOM BOPOXE CHUXAETCs, a COAEp)KaHUE MOCTOPOHHUX NpUMECE B TOTOBOM
NPOIYKTE pacTeT (PUCYHOK 1).

Kazanoce Obl, 4TO B 3TOM Cily4ae, CyIIKy CEMEHHOT'O BOPOXa MOXKHO MTPOH3BO-
JTH U JI0 €ro ourcTKU. Ho Tor/a TOBOJIbHO 3HAUYMTENBHBIE 3aTPAaThl SHEPTUHU OyTyT
UCITOJTb30BaHbI JUTS CYIIKH TIpUMecei (pruMecH — (BETKH, MTOOCTH U Jp.) TOCTHTAl0T
1o JaHHbeIM psina aBTopoB 710 30...40 % ot obreii Mmacchl Bopoxa). CienoBaTensHo,
TaKOM IyTh SIBJISIETCA HE PAMOHATILHBIM. [103TOMY HaMu pacCMOTpEH IPyrou Cro-
co0.
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CemeHHOI BOpOX, MOCTyMaromuii Ha 00pabOTKy, CHavYaIa oABEpraeTcs nep-
BUYHOM CYIIKE, IPU KOTOPOW BIAKHOCTh Bopoxa cHmxaercs 10 20...25 %. Hanee
OCYILECTBJISIETCSl OUMCTKA BOpoxa OT npumeced. OUnIeHHbIe CEMEHa OKOHYATEIb-
HO BBICYIIIMBAIOTCSl 10 KOHEUHOM BiakHOCTH 9...11 %. Ilpu TakoM cTyneH4aTroMm
CIoco0€ CYIIKHM MPOMCXOIUT U JIo3peBaHue ceMsiH. Kpome Toro, BeIIepKKa CEMSH
TpH TemIieparype paBHoit 35...45°C CrocOGCTBYET yBENMMUEHHIO BCXOKECTH H TIO-
BBILLIEHUIO SHEPTUU MTPOPACTAHUSL.

B kauecTBe CyHIMJIKM MEPBOrO ATala HAMU IMPEUIOKEHO, HCIIOIb30BaTh JIOT-
KOBYIO IeJIMOCYIIMIIbHYIO YCTaHOBKY. [Ipr 3TOM 3aTpaThl 3HEPIHUM Ha MPOLIECC TEP-
BUYHOM CYIIKH OyyT MUHUMAJIbHBIMH, TaK KaK C€0ECTOMMOCTh areHTa CyIKH B Te-
JMOCYIIUJIbHBIX YCTAHOBKAX 3HAYMTEIBHO HMKE MO CPABHEHUIO C CYLIWIIKAMU APY-
I'MX TUNOB. Hammydier KOHCTpYKIMEN Uil IEPBUYHOM CYIIIKM CEMEHHOI'O BOpOXa
MIyCTHIHHBIX KOPMOBBIX PacTeHUH sBIsieTcs JIOTKoBas cymmika tuna CPCY (con-
HEYHasl paJUalliOHHAs CYIWJIbHAs YCTAaHOBKA), CX€Ma KOTOpPOW IMOKa3zaHa Ha pHU-
CYHKE 2.

ConneuHast paguanonHas cymmibHas yctanopka CPCY npencrapisier coboi
HAKJIOHHBII KOpPOO CO CBETONMPO3pauyHbIM MOKPHITUEM, YCTAHOBJICHHBIM IO OMpe-
JIEJICHHBIM YTJIOM K FOpPH30HTY. BhICyIMBaeMblii MaTtepuall pa3MeliaeTcs B ceTda-
TBIX JIOTKaX. [{1s oOecrnieuenus: Bo3yx000MeHa CYIIHITKA CHA0KeHa MTPUTOYHBIMU U
BBITSDKHBIMH OTBEpCTHsIMU. llepemelienne CylmmiIbHOrO areHTa MPOUCXOIUT 3a
CUET €CTECTBEHHOM LIMPKYJILMHU, BOZHUKAIOLIEH B IIPOLIECCE HATPEBAHUS U YBIIAXK-
HEHHUS BO3/lyXa B CYIIMJIKE.

CaeTonpo3payHoe MOKPHITHE CYIIMIBHOW YCTaHOBKM OOpAICHO HA HOKHYIO
CTOPOHY U MPEJICTABISET COOOH MIOCKUI HAKIIOHHBIN KOJIJIEKTOP.

JI71s1 3aBepILIarOILEero JTarna CyIKyd 000ralieHHOro CEMEHHOTO BOpoxa He00Xo-
JIMMO MCIOJIb30BATh CYIIMJIBHYIO YCTAHOBKY MHOTO THIIA, TaK KakK 37€Ch HE0OXO -
MO 00€CIIeUUTH MPOLIECC BBHICYIIMBAHUS CEMSH MPH CPABHUTEIBHO BBICOKOHM TeMIIe-
parype CyIMIBHOTO areHTa (Temreparypa nporpeBa ceMsiH JOLKHA HaXOAUThCS Ha
yposHe 35...40°C).
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1 — HuxHSSA Kamepa; 2 — NPUTOYHbIE (BIIYCKHBIEC) OTBEPCTUS; 3 — CYIIUIbHbIE JIOTKHY;
4 — yTerunTeNb; 5 — OmopHasi CTOMKa CO CTEHOM; 6 — CBETONPO3PAYHOE MOKPHITHE;
7 — BBITSKHBIE OTBEPCTHS

Pucynok 2 — CxeMa COTHEYHOW paJiMalliOHHON CYIINILHON YCTaHOBKHU

Ha ocHOBaHMM aHain3a KOHCTPYKIMN CYIIMJIBHBIX YCTaHOBOK I BTO-
poro srama CyHIKA aBTOPaMH MPEIJIOAKEHbI CYIIUJIKHM KOHBEHEPHOTO THIIA
BBUJlY PSJa IOJIOKUTEIBHBIX MOMEHTOB: PABHOMEpPHAs MOJAa4a CYIIMJIBHOIO
areHTa; BO3MOXHOCTh N3MEHEHUS HANPABJICHUS B3aUMOAECHCTBUACYIIHIBHOTO
areHTa Mo OTHOUIEHHIO K BBICYIIMBAEMOMY MaTepHuajy; HEIPEPHIBHOCTH IIpO-
1ecca CylKH; BO3MOKHOCTb PETYJUPOBKH MPOJOJKUTEIBHOCTH CYIIKH ITyTEM
U3MEHEHUSI CKOPOCTH JABUKECHUS JICHTHI.

B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBUM M JJII CHUXKEHHS DHEPro3arpaT
Ha NIPOLECC CYLIKH IPEAYCMOTPEHA YCTAHOBKA JIBYX THUIIOB HarpeBaTElIeH.
[lepBbili T - 3TO ANEKTpoKanopudep, a BTOpoi — remuokosiekrop. Hc-
MOJIb3Ysl KOMOWHAIIMIO HarpeBaTesei, MOKHO OPraHU30BaTh MPOIIECC CYIIKHU B
TPEX Pa3HbIX PEKUMAX:

1) cymika ¢ UCIOJIb30BAaHUEM TOJIBKO JIEKTpOoKanopudepa;

2) CyllIKa ¢ UCMOJIb30BAaHUEM TOJBKO I'€JIMOKOJIIEKTOPA;

3) cyika ¢ MCIOJIb30BaHUEM OJTHOBPEMEHHO OOOMX MCTOYHHKOB areHTa
CYILIKH.

B mponecce ucciaenoBaHuii HaMu paspaboTaHa KOHBeWepHas CYIIWIIKa,
CXEMa KOTOPOH MpEICTaBICHHAs HA PUCYHKE 3.

CymuiabHas yCTaHOBKA COCTOUT M3 HECKOJIBKHUX JIEHT (Ha cxeMe IokKa3a-
HO TATH) 2, YCTAHOBJICHHBIX BHYTpH Kopnyca 1. JIeHTsl 2 mepemeniatorcst Ha
ponukax (mo cxeme - ciieBa Ha npaBo). Yepes no3atop 3 oCylIeCTBIISIETCS 3a-
rpy3Ka CEMEHHOTO BOpPOXa, KOTOPBIA MOCTYHaeT Ha JICHTHI 2 M, B3aUMOJEil-
CTBYSl C CYIIWJIBHBIM areHTOM, IMOCTEINEHHO BBICYIIMBAECTCA. BbICYIIEHHBIN
MaTepual BBITPYKAETCs Yepe3 BBITPY3HOU JIOTOK.
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Pucynoxk 3 — Cxema KoHBeiepHOH (JICHTOYHON) CYIIUILHON YCTaHOBKH

[Tpn skcrulyaTtalluu CyMIMJIBHOW YCTaHOBKM HEOOXOIUMO KOHTPOJIMPO-
BaTh PsiJi OCHOBHBIX MapamMeTPOB:

- KUHEMaTUYEeCKUE MapaMeTphl IEPEMEILECHUS JEHT B MPOLECCE CYIIKH;

- pacXOJHO-MAacCOBBIE XAPAKTEPUCTUKH BBICYLUIMBAEMOTO MaTepuana u
areHTa CyIlKH;

- TETUI0-BJIAJKHOCTHBIE XapaKTEPUCTUKHU areHTa CYIIKH.

B npouecce cylkyn HarpeB CyHIMJIBHOTO areHTa (BO3JyXa) MO>XHO BBI-
MOJIHUTH MPHU MOMOUIM T€JIMOKOJIJIEKTOpa (B CBETJIOE BpPEMSI CYTOK), a TaKXKe
pU MOMOIIU Kajopudepa (B macMypHbIE THU M HOYHOE BpeMs CyTok). Bos-
MO>XKHO, TaK)X€ HCIOJIb30BaHUE TEeIMOKOJIJIEKTOpa U Kajopudepa OJHOBpe-
MEHHO B 3aBUCUMOCTH OT ITOI'OJIHBIX YCJIOBUH KOHKPETHOTO JHS.
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PRESENT SITUATION AND PERSPECTIVE
OF HARVESTING IN AFGHANISTAN

In Afghanistan, where 80% of the population lives in rural areas and 58% of the GDP
is generated by agriculture and rural development so that those are the most important de-
velopment sector. After more than 20 years of war, agricultural production and rural infra-
structure were left with devastating damages. Agriculture production has been considered as
the key sector for revival of the economy and well being of the people in the country.

Livestock production plays a vital role in smallholders’ livelihoods, especially in the
poorer sections of agricultural communities in Afghanistan Consistent supply of fodder round
the year has a direct bearing on livestock productivity, and henceon smallholders’ livelihoods
as feed and forage costs account for the highest share in the total cost of inputs for livestock
production A recent survey to assess the current status of forage production and feeding
practices of household farms was initiated in Kazakhstan, Kyrgyzstan and Tajikistan in 2007
under IFAD (International Fund for Agricultural Development)-funded project on “Commu-
nity Action in Integrated and Market Oriented Feed-Livestock Production in Central and
South Asia’ and it was concluded in 2008 with a total of 314 respondents

Keywords: extension of new technology in Afghanistan, Poverty and Vulnerability,
Poorly Functioning Factor Markets , harvesting machinery , silage , Hay ,livestock and ani-
mal husbandry.

Introduction:

In Afghanistan, where 80% of the population lives in rural areas and 58%
of the GDP is generated by agriculture and rural development so that those are
the most important development sector. After more than 20 years of war, agri-
cultural production and rural infrastructure were left with devastating damages.
Agriculture production has been considered as the key sector for revival of the
economy and well being of the people in the country. But it is not enough level
to achieve the food self-sufficiency and to export of agricultural products. There
are especially problems of effective use for the water resource, increase of irri-
gation area, and
improvement of irrigation method. Afghanistan National Development Strategy
(ANDS) was formulated in May 2008 in which was positioned as one of the im-
portant pillars for the promotion of economic development. Agricultural sector
over the range have various problems such as restoration of infrastructure as ir-
rigation facilities, the development of alternative crops to replace poppy cultiva-
tion...etc. Therefore development of agricultural activities which is two thirds of
the labor population is important to provide a stable life with people engaged in
agriculture. Under such circumstances, the objective of this study is to show a
current situation of agriculture sector and to clarify issues from the view of wa-
ter on agriculture of Afghanistan.

Nearly a quarter century of debilitating conflict and unrest have devastat-
ed Afghanistan, leaving several generations of Afghans out of the economic
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growth and development experienced elsewhere in Asia. Agriculture sector has
suffered as well:

« Over 75% of the Afghan people live in rural areas where agriculture is the
primary activity:

« Agriculture sector contributes about half of the GDP (excluding the opi-
um economy):

o Only 12% of the country’s 65 million hectares of land is arable:

« Only 40% of agricultural land is irrigated:

« Agricultural production grew at a rate of only 0.2% per year during the
conflict period (1978-2001), compared to 2.2% per year in the pre-conflict peri-
od (1961-78):

To enable faster economic growth and rural poverty reduction, agriculture
needs to grow at least 5% per year over the next decade. But the main drivers of
growth — technology, roads, irrigation, and education — have all deteriorated due
to conflict, lack of maintenance, and frequent droughts.

ISSUES & CHALLENGES

. Poverty and Vulnerability remain widespread. According to data from the
National Rural Vulnerability Assessment (LINK), almost half of the rural popu-
lation in 2003 had food expenditures less than that required to purchase adequate
calories (2100 calories/person/day).

« Spread of Opium Poppy: In conditions of lawlessness and impoverish-
ment, the cultivation of opium poppy started in the late 1970s - with gross in-
come per hectare yields 12 to 30 times higher than the country’s staple, wheat —
and has become Afghanistan’s leading economic activity. Although poppy ac-
counts for only about 3% of cultivated land, the opium economy accounted for
more than one-third of estimated total (drug-inclusive) GDP in 2003.(Please
see Report on Opium Economy)

« Poorly Managed Natural Resources: Only about 30% of the country’s
available water resources are currently being used, and at very low efficien-
cy and productivity. Irrigation and rural water supply infrastructure have deteri-
orated due to strife, drought, and lack of maintenance. The country’s limited
forest resources suffered depletion to meet demands from lucrative export mar-
kets and for firewood. Severe overgrazing and the recent drought have contrib-
uted to the decline of the livestock population, and reduction in ground cover in
hillsides has led to floods, widespread soil erosion, and reduced water retention
in aquifers.

« Weak Institutions: Unlike many other countries, the incentive structure for
agriculture in Afghanistan is largely market driven and there are no major distor-
tions arising from input subsidies, price support policies, or trade restrictions.
The main challenge is weak institutional capacity. Both public and private insti-
tutions lack the physical infrastructure, necessary regulatory framework, and the
skilled staff to build a modern and competitive agricultural sector.

« Poorly Functioning Factor Markets: There is no formal rural financial
system. Traditional sources (such as moneylenders, family, and friends) and
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NGO-led micro-finance initiatives under the Micro-Finance Support Facility of
Afghanistan are currently the main sources of credit. Years of conflict have also
disturbed tenure security, including farm and pasture rights and weakened the
ability of administrators or courts to uphold rights fairly.

. Inadequate Marketing Infrastructure: Constrains include poorly main-
tained road network, fears about security, inadequate market facilities (even
lacking basic water, electricity, and sewage in many cases), telecommunications
and support services like market information systems, food safety regulations,
grades and standards, and quality control.

Figure 1 — Present situation of harvesting in Afghanistan

Bale recutters, available on round and square balers the past few years, cut
the hay being baled into shorter lengths. Also called precutters, they add cost to
the baler, require additional horsepower to operate and take some additional
maintenance. But they can add value for the hay user and should be considered,
especially since hay prices have increased.

One advantage to the haymaker is that greater bale density can be achieved
so that more hay can be stored in the same space. But the primary value of re-
ducing the length of hay in a bale is to the user. For the dairyman, bales made
with a recutter attachment are easier to break up in a total mixed ration (TMR)
mixer, and the shorter hay pieces mix more uniformly and are better distributed
throughout the TMR.

When bales are fed alone, as to growing animals or beef cows, data has
shown that cattle waste less when fed bales made with recutters. When an ani-
mal feeds from a bale made with full-length hay from a feeder, it pulls out a
bunch of hay, bites off a portion and drops the rest. The dropped hay, if outside
the feeder, will be trampled on and wasted.

When cattle eat bales made with a recutter, they pull out smaller portions
and swallow most of the hay. We can expect a 5-10% improvement in feed-use
efficiency when animals consume bales made with a recutter compared to bales
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of full-length hay. With hay at $250 or more per ton, this savings can add up
rapidly.

Data from Pennsylvania USA show that growing beef cattle had slightly
higher feed intakes when fed bales made with shorter hay lengths from a recutter
and gained 10% more weight.

There is no advantage to a bale recutter in haymaking or silage fermenta-
tion (other than the greater density for improved storage mentioned earlier). So
the value of bales with recut hay is largely for the person feeding them. | have
talked with a number of growers who have fed hay from bales made with recut-
ters and all want to continue using such hay.

A hay grower or contract baler must be able to charge slightly higher prices
to recover the additional purchase and operating cost of the baler with a recutter.

These bale recutters can make hay with a final theoretical cut length as
short as 1.5”. However, we recommend using fewer knives to get a final hay
length of 4-6”. That length will provide most or all of the benefit in terms of
ease of use in a TMR, reduced feed losses and increased forage intake. Taking
out every other knife reduces maintenance and energy costs.

In summary, while balers with recutters have slightly higher purchase and
operating costs, they can be economically beneficial due to better hay and hay-
lage feeding characteristics. The benefits have become more pronounced as hay
prices have increased

Livestock production plays a vital role in smallholders’ livelihoods, espe-
cially in the poorer sections of agricultural communities in Afghanistan Con-
sistent supply of fodder round the year has a direct bearing on livestock produc-
tivity, and henceon smallholders’ livelihoods as feed and forage costs account
for the highest share in the total cost of inputs for livestock production A recent
survey to assess the current status of forage production and feeding practices of
household farms was initiated in Kazakhstan, Kyrgyzstan and Tajikistan in 2007
under IFAD (International Fund for Agricultural Development)-funded project
on “Community Action in Integrated and Market Oriented Feed—Livestock Pro-
duction in Central and South Asia” and it was concluded in 2008 with a total of
314 respondents.

Results of this survey showed that lack of winter fodder, non-functioning
of the traditional rotational grazing management system and the absence of sup-
port for forage production were the main limiting factors for livestock produc-
tion (ICARDA 2010). This study also showed that maize (Zea mays) and alfalfa
(Medicago sativa) were the most common and popular forage crops. In some
villages, sainfoin (Onobrychisviciifolia) and sorghum (Sorghum bicolor) were
also grown. Relatively large differences in alfalfa biomass and maize fodder
yields among households and villages were reported but overall yield levels
were low, which resulted from the use of poor agronomic practices and the For-
age harvesters can be implements attached to a tractor, or they can be self-
propelled units.


http://en.wikipedia.org/wiki/Tractor
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In either configuration, they have either a drum (cutter head) or a flywheel
with a number of knives fixed to it that chops and blows the silage out a chute of
the harvester into a wagon that is either connected to the harvester or to another
vehicle driving alongside. Most larger machines also have paddle accelerators to
increase material speed and improve unloading characteristics. Once a wagon is
filled up, the wagon can be detached and taken back to a silo for unloading, and
another wagon can be attached. Because corn and grass require different types
of cutting equipment, there are different heads for each type of silage, and these
heads can be connected and disconnected from the harvester. Grass silage is
usually cut prior to harvesting to allow it to wilt, before being harvested from
swathes with a collection header (windrow pickup).

Maize and whole crop silage are cut directly by the header, using recipro-
cating knives, disc mowers or large saw-like blades. Kernel processors (KP),
modules consisting of two mill rolls with teeth pressed together by powerful
springs, are frequently used when harvesting cereal crops like corn and sorghum
to crack the kernels of these plant heads. Kernel processors are installed between
the cutter head and accelerator. In most forage harvesters, the KP can be quickly
removed and replaced with a grass chute for chopping non-cereal crops.

While towed harvesters continue to be used by small family farms, the
large factory-farm way of silage making is with a self-propelled machine with a
tractor or truck running along with the forager. Today's largest machines have
engines producing up to 1,100 horsepower (820 kW)KTrone, are fitted with head-
ers able to cut up to a 35-foot (11 m) swath of corn in a single pass, and an out-
put exceeding 400 tons of silage per hour (Krone). Silage made
from grass, canola, oats or wheat are chopped in pieces 5 to 76 millimeters (de-
pending on knife, cutter head, and length of cut transmission configuration) and
treated with additives including bacteria, enzymes, mold inhibitors, and preserv-
atives to accelerate the fermentation process. When silage is made
of corn or sorghum additives are not necessary because of the high sugar and
starch levels in the plants. Additives however are frequently added to corn and
sorghum to augment their fermentation.

Small family farms still used towed behind harvesters, these are either sin-
gle chop, double chop or precision chop. Older machines were operated by ca-
bles, then they were operated by hydraulics and the newer types are operated by
electronics.

New Holland in Afghanistan’s Agriculture we are using new Holland
equipment is a global brand of agricultural machinery produced by CNH Indus-
trial. New Holland agricultural products include tractors, combine harvest-
ers, balers, forage harvesters, self-propelled sprayers, haying tools, seeding
equipment, hobby tractors, utility vehicles and implements, as well as grape har-
vesters.

In recent years, the New Holland has received several awards for its prod-
ucts, designs, and innovative features. Recently, New Holland presented the
NH2, ahydrogen powered tractor farmers can refill generating energy
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from renewable sources. New Holland also owns trademarks for specific inno-
vation on its products such as ABS Super Steer system, Opti Fan System, Intelli-
fill system and others

B
=

Figure 2 — Harvesting technology in developing countries

The Chopper Challenge idea was first discussed by Lamb and Jon Orr, an
Apple Creek, OH, custom chopper, in 2007. They figured head-to-head competi-
tions would show manufacturers the strong and weak points of their machines,
ultimately resulting in better forage harvesters.

“The idea was we as customers need to drive this market instead of the
manufacturers driving it to us,” says Orr. “(We thought) it would be great to
compare these machines side by side, so we can help improve them.” Lamb
lined up the choppers and the drivers, all experienced with the models they
would be operating. He also provided the fuel and trucks for each challenge,
while U.S.

Custom Harvesters, Inc., paid for the silage-processing evaluations. Marsh
designed the competitions as he would research trials, with three replications.
Chopping times were carefully recorded for each four-acre plot, and fuel con-
sumption was measured. Trucks were weighed loaded and unloaded, and silage
samples were collected for moisture testing.

Two truckloads per plot were sampled for cut-length evaluations using a
Penn State forage particle separator. Following the recommended shaking pro-
cedure, Marsh weighed the forage in each box and used a caliper’s to measure
20 randomly selected stalk pieces from the middle one.

While the goal was to run fair competitions for all the forage harvesters,
making everything equal proved to be a daunting task. Lamb wanted to use new
choppers, but ended up with a mix of new and broken-in machines. All were
carefully adjusted for a specific cut length and were operated prior to the first
two challenges to make sure they were visually cutting similar lengths. But ac-
tual cut lengths varied during all three contests.


http://en.wikipedia.org/wiki/Renewable_sources
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In addition, one chopper in the first challenge had an engine fuel-line prob-
lem, one machine in 2011 and another in 2012 had the wrong engine software,
and a corn head wasn’t properly adjusted at the start of last year’s competition.

Four choppers with similar horsepower ratings competed in each of the first
two challenges, but the 2012 event had five models: Claas Jaguar 980, John
Deere 7950 Prodrive, Krone Big X 1100, New Holland FR 9090 and New Hol-
land FR 9060. The Big X 1100 had 1,031 engine horsepower, the FR 9060 had
544, and the other three models ranged from 800 to 860 hp. All had 25 heads
chopping eight 38” rows per pass, except the FR 9060, which had a 20°, six-row
head.

All the machines were set for 16-mm theoretical length of cuts, but actual
cut lengths varied from 15.1 to 17.8 mm. Crop-processor roll gaps were all set at
2 mm.

Figure 3 — Harvesting technology in developed countries

Marsh’s data show that the higher-horsepower Krone machine chopped the
most tons per hour, as expected, and the most per gallon of fuel. It also had the
shortest chop length and highest processing score. The Claas chopper placed se-
cond in tons chopped per hour and per gallon, but had the longest chop length.
The John Deere and New Holland FR 9090 choppers performed about equally in
tons per hour and per gallon. The FR 9090’s chop length was at the 16-mm tar-
get, while the Deere machine’s was 15.2 mm.

The smaller FR 9060 chopped fewer tons per hour than the others and had
the lowest processing score, but was competitive in tons chopped per gallon of
fuel.

Conclusion:



Meowcoyuapoonas azpounsicenepus, 2014, evinyck 2 73

1- New technology and equipment would be basics of developing
highly production agriculture in Afghanistan .
2- Agriculture and livestock in Afghanistan during three decades be-

cause of longer domestic and soviet war destroyed and in the this moment UN
and developed countries affording to improve and reconstruct all sectors which
destroyed already .and now is going to developing and increasing the yield of
productivities .and 65 % straw and hay forages enough for afghan livelihoods
.and 35% imports from Pakistan and another closer countries .because in Af-
ghanistan some factors decrease our products this is the insufficient supply of
irrigation in Arable lands.
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AGRICULTURAL ROBOTS (AGROBOTS, AGBOT)

This topic under the name of (AGRICULTURAL ROBOTS (AGROBOTS, AGBOT)) is
Explaining the fastest growing engineering fields of today Agots, it is development and
market , labor shortage and growing labor cost in the USA , the roll and use of Agricul-
tural robots in Agriculture, and also some examples of Agro Robots like: (SW 6010 straw-
berry harvester, Grass Bots cutter, Robocrop InRow Weeder, Robotic tractor, Wall-Ye
V.IL.N. robot. The Robots are A combined application of new sensor systems, communica-
tion technologies, positioning systems (GPS) and geographical information systems (GIS)
have enabled researchers to develop new autonomous vehicles for high value crops in the
agriculture sector, as well as for landscape management.

The U.S. Agriculture industry's production value is approximately $300B
each year with roughly half in livestock and half in crops. While tremendous
gains in production efficiency have occurred since the beginning of the indus-
trial revolution, one third of the developed world crop production was left be-
hind. In these sectors, mechanization solutions offered by today's farm
equipment simply can't perform many required tasks resulting in low labor
productivity. Industry sectors with significant manual labor needs derive ap-
proximately $40K of revenue per employee vs. $175K per employee for those
sectors that have effective mechanization. Today that represents more than
$21B spent annually on inefficient labor in the U.S. and Europe alone. Up to
40% of this currently manual labor can be performed by Harvest's robots.

Robotics 1s one of the fastest growing engineering fields of today.
Millions of dollars have been spent in the developments of robots to be
used in all sorts of field. The use of robots is more common today than ev-
er before and it is no longer exclusively used by the heavy production in-
dustries. A robot is a machine that can be programmed and reprogrammed to
do certain tasks and usually consists of a manipulator such as a claw, hand, or
tool attached to a mobile body or a stationary platform. Robots are designed
to remove the human factor from labour intensive or dangerous work.

As we see the developed countries like United States of America are
facing with labor shortage and growing labor cost, For example in Califor-
nia and other states say they can't find enough people to pick high value
crops such as grapes, peppers, apples and pears.

In California 71 percent of tree-fruit growers and almost 80 percent of
raisin and berry growers couldn’t find enough workers to prune trees or
vines or pick the crops.

In some cases, workers have walked off fields in the middle of har-
vest, lured by offers of better pay or easier work elsewhere.

The shortage and competition for workers means labor expenses have
climbed, harvests are getting delayed and less fruit and vegetable products
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are being picked, prompting some growers to say their income is suffering.
Experts say, however, the shortage is not expected to affect prices for con-
sumers.

Farm workers, whose incomes are some of the lowest in the nation,
have benefited, their wages jumping in California to $2 to $3 over the $8
hourly minimum wage and even more for those working piece rate. It ap-
pears that the lack of workers is driving growers to pay more — some as
much as $20 or $25 per hour. Field workers are harvesting peppers for
$9.25 an hour, or $5 a bucket, whichever is more.

In 2010, farmers reported more than $320 million in losses because
they didn't get the workers they needed. Growers estimate that 80,000
acres of fruit and vegetable production have moved out of California alone
because of the labor shortage.

The shortage of farm labour is more complex than the simple percep-
tion that youth do not want to farm. This situations need for solutions then
For this situation we can recommend now ) 4? .
ways of solution: first immigration policy & -
for developing countries unemployment
population and second are Robotics and
automation can play a significant role in
agricultural production needs. For six dec- |
ades robots have played a fundamental
role in increasing the efficiency and reduc-
ing the cost of industrial production and
products then they can play a significant
role in labour shortage.

Several autonomous prototypes have been described for orchards and
horticultural crops. Recently, the development of robotic systems in agri-
culture has experienced an increased interest, which has led many experts
to explore the possibilities to develop more rational and adaptable vehicles
based on a behavioral approach. A combined application of new sensor sys-
tems, communication technologies, positioning systems (GPS) and geograph-
ical information systems (GIS) have enabled researchers to develop new au-
tonomous vehicles for high value crops in the agriculture and horticulture
sector, as well as for landscape management.

Today in the United states of America using robots for the purpose of de-
fense, co-working, intervention in hazardous environment, space, agriculture,
health, ageing, Personal Robotics and ets.

Examples of uses of agricultural robots:

e Automated harvesting systems

e Automated weed control

e Herding robots

e Autonomous navigation in the fields




76 Hayuno-mexnuueckuil dcypua

e Robotic mowing, pruning, seeding, spraying and thinning

eRobots in forestry

eRobots in nurseries

e UAS for surveying, precision ag, spray- &
ing, monitoring

e Cooperative robots for weeding, seed-
ing and spraying

e Integration with agricultural
management software

e Autonomous Plowing

eRowcrop, vineyard, orchard and dairy
applications

eUnmanned and cabless tractors

e Combination vision systems e E

e Wireless and GPS nodes over farmlands : : =

e Sorting and packing

Figure: 2 automated agriculture

SW 6010 strawberry harvester:

SALINAS, California (AP) — Researchers are now designing robots for
the last frontier of agricultural mechanization — fruits and vegetables des-
tined for the U.S. fresh market, which -
have resisted mechanization because \
they're sensitive to bruising. g

The robots are designed to handle \
these delicate crops by integrating ad- .
vanced sensors, powerful computing, elec- =
tronics, computer vision, robotic hardware
and algorithms, as well as networking and
high precision GPS localization technolo-
gies. Figure: 3 SW 6010 strawberrv

In California, engineers with the
Spanish company Agrobot are working with local growers to test a strawberry
harvester.

The machine is equipped with 24 arms whose movement is directed
through an optical sensor. It allows the robot to make a choice based on fruit
color, quality and size. The berries are plucked and placed on a conveyor belt,
where the fruit is packed by a worker. p— —

The GrassBots cutter robot:

Cutting width: 3 m

Weight: Approx. 2.000 kg

Propulsion: Hydraulic driven tracks, 100

Power source: Generator.

Fioure : 4 GrassBots
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Robot computer: Conpleks Robotech 701 controller.

The first public demonstration was 2013-09-26 at Agro Business
Park in Denmark (invitation) where the medium sized grass cutting robot was
demonstrated. This version consists of a Lynex tracked tool carrier based on
hydraulics propulsion and a grass cutting implement from Kongskilde Indus-
tries. The overall design is by Bertelsen Design, Conplex innovation has per-
formed the integration including robot computer and low level control soft-
ware and the University of Southern Denmark has provided a FroboMind ap-
plication for autonomous area coverage.

The Robocrop InRow Weeder:

The Robocrop In Row Weeder is the first commercial product to use vi-
sion analysis techniques to control mechamcal weedlng equlpment for weed
removal between crop rows and be- : .
tween individual plants. The product is
aimed at crops planted to a stand (each
individual plant occupies its own posi-
tion along the crop row to within a
certain margin of error). In practice
row spacings of between 22cm and
110cm and plant spacings of 15¢cm to
65cm have so far been accommodated
although larger and smaller spacings
can in theory be accommodated. Ro-
bocrop InRow Weeder has been most
popularly employed in lettuce and

Flgure 5 Robocron InRow Weeder

brassica crops. Crop position can be determined to within a few millimetres.

In detail:

A digital video camera views the crop area (up to 2 mtrs square) just
ahead of the weeder.

A computer analyses the images at 25 frames persecond looking for clus-
ters of green pixels.

The pattern of green pixel clusters are compare to a predetermined grid
which relates to the nominal crop row width and in row plant spacings.

A best match scenario is determined between image and predetermined
grid.

The individual plant positions are tracked as they travel down through
the image.

The computer monitors and controls the position of specially designed
weeding rotors, which loop around the plants as they pass by.

Adjustment is provided to set the proximity of the weeding action to the
plants.

The vision system also steers the complete weeder via soil engaging
discs.


http://frobomind.org/download/GrassBots_Demonstration_Invitation_2013-09-26.pdf
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Weeding efficiency of up to 98% surface area is completed by fixed inter
row shares.

Robotic tractor to deliver precision planting

A robotic tractor and seeding machine with unprecedented planting accu-
racy will improve agricultural productivity for farmers and enable cropping
on 20% more land.

This system has the ability to lay seeds within one to two centimetres of
lateral accuracy on rough agricultural terrain, which is an unprecedented level
of precision for an autonomous machine.

Achieving this precision with existing technology has been challenging
because the forces generated by a plough digging into soil often cause seed-
ing implements to veer off course. However, advanced control systems and
sensors, and an optimised design, enable the UNSW invention to automatical-
ly correct against these deviations.

This machine, which measures just three-metres wide, is a more afford-
able and lightweight option for farmers.

The flexibility of being able to access more land and plant crops in dif-
ferent directions has advantages for crop growth through better uptake of
remnant nutrients, and a better yield.

Wall-Ye V.I.N. robot:

The Wall-Ye V.ILN. robot, brain- &y
child of Burgundy-based inventor Chris- ' 4
tophe Millot, It takes on chores such as
pruning and de-suckering - removing . ;
unproductive young shoots - while col- &
lecting valuable data on the health and
vigour of the soil, fruit and vine stocks.

Wall-Ye draws on tracking tech-
nology, artificial intelligence and map-
ping to move from vine to vine, recog-
nise plant features, capture and record |
data, memorise each vine, synchronise

s sy N
\ : R

Figure: 7 Wall-Ye V.I.N. robot

six cameras and guide its arms to wield
tools.

White with red trim, 50 centimetres (20 inches) tall and 60 wide, it also
has an in-built security mechanism is designed to thwart would-be robot
snatchers.

'It has a GPS, and if it finds itself in a non-designated vineyard, it won't
start. It also has a gyroscope so it knows if it's been lifted off the ground,'
Millot said.

'If that happens, the hard-drive self-destructs and the robot sends a mes-
sage to the winegrower: 'Help!"
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Richard Green of the University of Canterbury is developing a pruning
robot backed by French drinks giant Pernod Ricard.

He predicts it will save the New Zealand wine industry 17.6 million eu-
ros ($23 million) per year through increased productivity and reduced yield
losses.

'But it's not just about labour costs, it's about the quality of the pruning.
We often have novice pruners who have to be trained each year,' Green said.

The current state of agricultural robotics

3 million jobs today are enabled by use of 1 million robots. Today agri-
cultural robots can be classified into several groups: harvesting or picking,
planting, weeding, pest control, or maintenance. Scientists have the goal of
creating ,,robot farms where all of the work will be done by machines. The
main obstacle to this kind of robot farm is that farms are a part of nature and
nature is not uniform. It is not like the robots that work in factories building
cars. Factories are built around the job at hand, whereas, farms are not. Ro-
bots on farms have to operate in harmony with nature. Robots in factories
don’t have to deal with uneven terrain or changing conditions. Scientists are
working on overcoming these problems.

The number of agricultural robots, agrobots, is increasing each year. The
jobs they can do are also increasing with new technology in hardware
and software. Robots are milking cows, shearing sheep, picking fruit, weed-
ing, spraying, and cultivating, they use GPS and sensors for navigation. The
new robots are getting smaller and smarter.

Overall agricultural technology is an enabling technology, underpin-
ning high efficient processes in agriculture and related areas. It enables:

- production of healthy food and feed and of renewable resources of re-
quired quality

- reduction of human workload in all fields of agriculture processes

- high efficiency in agricultural machines and processes

- appropriate animal husbandry

- sustainable handling of natural resources

- maintenance of the landscape and biodiversity

Tony Stentz says (an engineer at Carnegie Mellon University's robotics
institute) Three things now make mobile agricultural robots a real possibility
in the near future.

Firstly, mobile robots have now proved able to cope with complex out-
door environments Movie Camera; secondly, the price of production has fall-
en; and, finally, society should now see robot laborers as a benefit not a curse.

Agricultural Robots Market

Reportlinker.com, Winter Green Research announces that it has pub-
lished a new study Agricultural Robots Market Shares, Strategy, and Fore-
casts, Worldwide, 2014 to 2020. The 2014 study has 430 pages, 236 tables
and figures. Worldwide markets are poised to achieve significant growth as
the agricultural robots are used in every aspect of farming, milking, food pro-
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duction, and animal control to implement automated process for the industry.
Weed control is able to achieve crop-yield increases. Robot technology is de-
ploying machines for weed control, promising to improve crop yields. Robots
make the crops safer by eliminating or virtually eliminating herbicides.
Downstream processing system solutions and robots achieve automation of
process. Robots meet stringent hygiene and safety regulations, work tirelessly
24 hours a day, and relieve human workers of physically arduous tasks. Ro-
bots contribute to the freshness, variety and quality of food. Projects are on-
going.

High value crops are a target of agricultural robotic development. What could
be tastier than a strawberry, perfectly formed, and perfectly ripened? New ag-
ricultural robots are able to improve the delivery of consistent quality food,
and to implement efficiency in managing food production.

Agricultural robot market size at $817 million in 2013 are anticipated to
reach $16.3 billion by 2020, a hefty growth for a nascent market. Agricultural
robots are but part of an overall trend toward more automated process for
every type of human endeavor. Robots are being used more widely than ex-
pected in a variety of sectors, and the trend is likely to continue with robotics
becoming as ubiquitous as computer technology over the next 15 years.

In 2014 the 364 registered Agricultural Operations Companies with
Bloomberg.com are working in the world and 120 registered Industrial Auto-
mat/Robot Companies which are located in deferent countries they are deal-
ing robots and the robot technology is going a award day by day.

Conclusion:

Robotics is one of the new generation technologies they are designed to
remove the human factor from labour intensive or dangerous work, increasing
population, labor shortage and growing labor cost these are other problems
which can solve with robots.

A combined application of new sensor systems, communication technol-
ogies, positioning systems (GPS) and geographical information systems (GIS)
have enabled researchers to develop new autonomous vehicles for high value
crops in the agriculture sector, as well as for landscape management.

Today in United state of America using robots for the purpose of de-
fense, co-working, intervention in hazardous environment, space, agriculture,
health, ageing, Personal Robotics and ets.

3 million jobs today are enabled by use of 1 million robots. Today agri-
cultural robots can be classified into several groups: harvesting or picking,
planting, weeding, pest control, or maintenance.

Agricultural robot market size at $817 million in 2013 is anticipated to
reach $16.3 billion by 2020. The U.S. Agriculture industry's production value
is approximately $300B each year with roughly half in livestock and half in
Crops.

In 2014 the 364 registered Agricultural Operations Companies with
bloomberg.com are working in the world and 120 registered Industrial Auto-
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mat/Robot Companies which are located in deferent countries they are deal-
ing robots and the robot technology is going a award day by day.
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TpeGoBaHusi K HAyYHBIM CTAThSIM, pa3MelIaeMbIM B JKypHaJie
«MexayHapoaHasi arpoOUHKEeHepus»

Cratbs, npeAcTaBneHHas K nybnmkauum fomxHa BbiTb akTyanbHOW, OTAMYATHCA HOBW3HOWM W NPaKTUYECKOM
3HAYMMOCTbIO HayYHbIX pesynbTaToB. [NpeanouteHne OyaeTt oThaBaThesl, NPEXAe BCEro, OpUrMHanbHbIM CTaTbsM
TEOPETUYECKOTO M NPUKAgHOMo Xapaktepa N0 HayYHbIM HanpaBneHusM, 3aTparvBatowmum npobnembl pa3BuTHs
CEMNbCKOXO3ANCTBEHHOMO MPOM3BOACTBA. TeMaTuyeckasl HamnpaBfieHHOCTb CTaTeil: TeXHUKa, TeXHOMoruM u
nepepaboTka CenbCKOXO3MCTBEHHOW NPOAYKLMM, WCMONb30BaHWE anbTepHATUBHbIX MCTOYHMKOB SHEPTUM W
WH(OPMALMOHHbBIX TEXHOMOMNIA B CENbCKOM X035IMCTBE, BUOMHXeHepus. He gonyckaeTcs nogava paHee onybnu-
KOBaHHbIX U1 OAHOBPEMEHHO HanpaBneHHbIX B Apyrue usgaxus pabor.

CraTbs AOMKHA CONPOBOXAATLCA:

- NUCbMOM, C YKa3aHueM amurini 1 WHULMaroB NepBOro aBTopa Ha aHrmuinckoM a3blke, ero agpec, Tene-
(OH 1 e-mail;

- peyeH3uel, 3aBEPEHHON NevaTbio (PELEH3EHT C YYEHOW CTEMEHBID HE HIKE YYEHON CTENeHn aBTopa CTa-
Tbi, HAY4YHas CreLman13aumns peLeH3eHTa JOMKHa COOTBETCTBOBATL HayYHOMY HanpaBneHuio nybnukawum);

- 9KCNepPMHbIM 3aK/0YeHUEM, BbiAaHHbIM yYpexaeHeM, B KOTOPOM BbINOSIHeHa paboTa.

K nybnukaumy npyHAMAalOTCs CTaTbi B 3NEKTPOHHOM BUAE HA KAa3aXCKOM, PYCCKOM UMM aHIMUICKOM S3blKax,
0(hOPMIIEHHbIE B COOTBETCTBUM C HIKEYKA3aHHbIMU TPebOBaHUAMW M UMEIOWME HAYYHBIA CTUMb M3MOXEHUS.
OTBETCTBEHHOCTb 3a COAepXaHue craten HecyT aBTopbl. CTaTbW, HECOOTBETCTBYIOLME TEMATMYECKON Hanpas-
NEHHOCTM XYpHana, a Takke He OTBeYatoLLme MO COLEPXaHMIO 1 N0 OOPMMEHMI0 U3NOXKEHHBIM TPEBOBaAHMAM, K
nybnvkauum He npuHUMaloTcs. Pefakums ypHana octaBnseT 3a coboil npaBo nepeBoaa crateil Ha ABa Apyrve
A3blka, OTNMYHbIE OT S3blKa OpPUrMHamna CTaTby, U UX pasMelieHne Ha cante www.kazars.kz. Cpoku nyGnmkauum
NPEACTaBNEHHbIX CTaTeN yCTaHaBNMBAET pPeaakLMs B 3aBMCUMOCTYM OT WX 3HAYNMOCTU 1 O4EpPEAHOCTM nocTynne-
HUS.

Cratba oopmnsetcs B pegakrope MS Word (wpudt Times, kernb — 14) Ha cTpaHuyax dopmata A4, opu-
€HTaLWs - KHUXKHas, C NonsamMmM 2,5 CM, C OAMHAPHBIM MEXCTPOYHbIM MHTepBarnom (Obpasel CTaTbi CM. Ha canTe
www.kazars.kz) 1 npegocTaBnseTcs 0aHUM annom B CrieayHoLLel NocneaoBaTeNbHOCTY:

1. Undekc YK; B nepBoii cTpoke cnesa, 6e3 oTcTyna, kernb 14.

2. @amunus v MHUUMans! aBTopa (CTPOYHbIE NOMYXUPHBIE), Y4eHast CTENEHb, 3BaHUE; MeCTO paboTbl, FOPOA
(kernb 14, KypcuB, BbIpaBHUBAHMWE MO LIEHTPY).

3. HaszeaHue cmambu [OMXHO CTPOr0 COOTBETCTBOBATb COAEPXAHWI, OTpaXaTb OCHOBHYK WMAEH BbINOM-
HEHHOro MUccneaoBaHns, BbiTb N0 BO3MOXHOCTM KpaTKUM; Kerfib 14, NpONUCHbIE NOMYXMpPHbIe, BbIpaBHUBAHME MO
LeHTpY.

4. AHHOMayus Ha aHIMUACKOM S13blke W Ha A3blke OpUrMHANa CTaTbi JOIMKHA SICHO M3naraTb €€ MOMHbINA
coaepxanue ¢ rpadmkom 1 dopmynoit (B o6beme B 1 cTpaHmu) 1 ObiTb NPUrogHoN Ans onybnnkoBaHWS OTAENBHO
OT cTaTby; kernb 12, KypcuB, 4-7 CTpok 6€3 OTCTYNOB C BbIpaBHMBAHWEM MO LLMPWHE, OAMHAPHBLIA MEXCTPOYHBIN
WHTepBan.

5. OcHogHasi Yyacmb CTaTbu ochopmnseTcs ¢ absauHbiMu otcTynamu 10 MM C BbipaBHWBaHWEM TEKCTa NO
WnpKHe, BKIoYaeT Tabnuupl, rpaduyeckne n3obpaxeHus, auarpammbl, CXembl, oTorpacun, PUCYHKW U Ap.
WnniocTpaTuBHbIA MaTepuan AOMmKeH ObITb LBETHBLIM, YETKAM, NPEACTABNEH B €4MHOM CTUME C COOTBETCTBYHOLL M-
MW UCXOOHbIMU AaHHbIMW. [lognMChb K PUCYHKY pacnonaraeTcs nog Hum nocepeamHe. OCHOBHOM TEKCT CTaTby
MoxeT obpamnsTb pucyHok. CnoBo «PuCYHOK» MMLIETCS MOMHOCTbIO. WnmiocTpauyun, Tabnuubl, opmynbl,
YPaBHEHWS 11 CHOCKM, BCTPEYAIOLLMECS B CTaTbe, HYMepyTCs apabekumm Lmdgpamm, Hymepawms CKBO3Has.

6. 3aknoyeHue u/unu ebigodbl. CTaTbsl 3aBEPLUAETCA 3aKMOYEHNEM W/nm YeTKO CHOpMYNMPOBAHHBIMM
BbIBOJAMM, rO€ B CKATOM BMAE NPUBOASTCS OCHOBHbIE MOMYyYeHHble pe3ynbTaTbl C YKadaHWeM WX HOBU3HBI,
NPEUMYLLECTB 1 BOSMOXHOCTEN NPUMEHEHUS.

7. Jlumepamypa, vcnonb3yemas B CTaTbe, YKa3blBaeTCA B NOPSAKE YNOMUHAHUS B CCbINKax B KBagpaTHbIX
ckobKkax 1M NpUBOAWTCS B KOHUE CTaTbM Kak HyMepOBaHHbl Gubnuorpadmueckuin cnncok (He 6onee 10-Tn
NCTOYHMKOB), 0popMneHHbIn cornacHo FOCTa. MepeuncneHHble KOMMNOHEHTLI CTaTbi OTAENSIOTCS Mexay coboil
OLIHOW NYCTOM CTPOKOMW.

OBbeM HayyHOM CTaTbM, BKIMKOYAs BCE BbilLEnepeyncrieHHble KOMMOHEHThI (2-5 obssaTenbHbl), AOMKEH CO-
CTaBNATb, KaK NpaBuUIo, He MeHee 2 1 He npesbiwath 10 NONHbIX CTpaHuy. Hymepauus cTpaHuy, pasMeLLaeTcs B
HVWKXHEM KOMOHTUTYNE MO LIEHTPY, Kernb 12.

OMNEKTPOHHbIE BEPCUM CTaTbU W YKasaHHbIX COMPOBOAWUTESNbHbIX JOKYMEHTOB (MMCbMO, KOMWUW PELEH3Nn W
9KCMEePTHOrO 3aKNYeHst) cneayeT HanpaenaTh No agpecy: kazniimesh@yandex.kz, agro_otvet-sekret@mail.ru
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