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[IEPEYEHb COKPAIIIEHUI 1 OBO3HAYEHUI

B  nHacrosimield  nuMccepTaliMOHHOW — paboTe  MOPUMEHSIOT — CIEAYIOLIUe
COKpalIeHHsI U 0003HAYECHHUSL:
KHAY — KeIprei3ckuili HalMOHaJIbHBIA arpapHblii yHHBepcuTreT umeHu K.

Ckpsibuna;

KX— KpecThsHCKOE X0341CTBO;

HUOKP — HayuHo-uccneaoBaTesbckasi, ObITHO-KOHCTPYKTOPCKas pabora
['OCT — rocyiapcTBEHHBIN CTaHAAPT

MP — meroauueckre peKkOMEeHaaluuu

BOM — Ban oT00pa MOIITHOCTH TPaKTOpa

MT3-80 — mozenb TpakTopa MUHCKOTO TPAaKTOPHOTO 3aBOAA

HAH KP — Hanmonansnas akanemust Hayk Keipreizckoit Pecry6mnmku
JICA — AnoHckoe areHTCTBO MEXIYHAPOIHOTO COTPYAHUYECTBA

KP — Ksipreizckas Pecry6nrka

Yux03 — Y4eOHO-0mbITHOE XO034MCTBO KBIPIBI3CKOTO HAIMOHAIIBHOTO arpapHOTO

yHuBepcuteta umenu K.M.Ckpsouna



BBEJIEHUE

Cenbckoe xo3siictBO B KbIpreizckoil PecnyOnuke siBasieTcss OgHOM W3
IPUOPUTETHBIX HANpPABICHUM SKOHOMUKHU M SBIISETCS KIIOUYEBBIM CEKTOPOM B
obecreyeHnn IpoI0BOIbCTBEHHONW O€30I1aCHOCTH CTPAHBI.

B  Keipreiscrane  HacuuthiBaeTcs  Oonee 10

MUIINOH I'CKTapoB

CEIILCKOXO3SIMCTBEHHOTO ~ Yrojbsi, 3aHAThIE II0J] TAallHed, MHOTOJIETHHUX
HaCaXKJICHUH, 3aJIeKel, CCHOKOCOB M ITaCTOMIII.

B mamHe BO3JEIBIBAIOTCS CIEAYIONIME CEJIbCKOXO3SMCTBEHHBIE KYJBTYPHI:
3EpHOBBIC, 3epHOOO0OBBIC, KYKypy3a, PUC, caxapHas CBekJa, Tabak, KapTodelb,
XJIOIYATHUK, MACIMYHbIC U 0ax4eBbIe KYJIbTYPHI, a Takxke oBorH [1].

N3 cTpyKTyphl TMOCEBHBIX IUIOMIAJCH IOA 3EPHOBBIMH M 3€pPHOO0O0OBBHIMHU

KyJIbTYpPaMU 3aHATHI CJIEAYIOIIMUE TUIOIIAIN 3€MENb, YKa3aHHbIE HA PUCYHKE 1.
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Pucynox 1 - CTpykTypa MOCEBHBIX TUIOIIAICH 3€PHOBBIX B 36PHOO000BBIX

KyJeTyp B Kbipreizckoii Pecniybnuke Ha 2023 rog
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CJ'IC,HYIOIHI/IM IO KOJIMYCCTBY 3aHATBIX I'[J'IOH.IE[,Z[GI‘/’I 3aHUMAOT TCXHUYCCKHE U

MACJIMYHBIC KYJIBTYPBI, KapTO(I)CJIB, OBOIIK U Ip., INIOIIAAN KOTOPBIX ITOKA3aHbI HA

pPUCYHKE 2.
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Pucynok 2 - CTpyKTypa MOCEBHBIX IJIOIIAIeH TEXHUUYECKUX, MACTUYHBIX KYJIBTYP

u oBotieit B Keipreizckoit Pecriyonuke Ha 2023 ron

AHanu3 CTPYKTYyphl MOCEBHBIX IUIOIIAneld mo pecnyonuke 3a 2023 rop
MOKAa3bIBACT, YTO M3 BCEH MOCEBHOM IUIOIIAJN, 3aHATON CEIbCKOXO3SIHCTBCHHBIMU
KyJbTypaMy Ha JIOJIO: 3€PHOBBIX U 3€pHOO00OBBIX KYJIbTYp mpuxoautcs 73,25%;

TexHU4Yeckux KynabTtyp — 13,30%; oBomeir — 6,12%; OaxueBbix — 1,15%;

TJI0JTOOBOITHBIX KYIBTYp — 5,72% u BuHorpana — 0,64%.

N3 Bcex CenbCKOXO3SHCTBEHHBIX KYJIbTYp HaumOojee HSKOHOMHUYECKH

BBI'OOIHBIMU [JIA BbIpAalIUBAHUA ABJISIOTCA 0ax4eBBIX KYJIbTYPBI, 06JI.':1,Z[8,I-OHII/I€
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CPABHUTEJIBHO OOJIBIION YpOKaWHOCTBIO U BBICOKOM IIEHOI peai3aluu
MPOAYKIUU.
N3-3a pa3HbIX MOYBEHHO-KIMMATHYECKHX YCIOBUN OaxuyeBble KYJIbTYPHI

BO3JIETBIBAIOTCA Ha cheAyronmx obnacTsax Keipreizckoit PecryOnuku (pucyHok 3)
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Pucynox 3 — I[nomaan noceBa 6ax4eBbIX KyJIbTYp M0 o0mactsim Kbeipreizckoi

PecnybOnuku 3a nepuon ¢ 2019 no 2023 rona

AHanu3 moniaaei mocea 6ax4yeBbx KyJdbTyp 1o Keipreizckoi PecnyOnmke
MOKa3bIBAET, YTO OaxueBbie KYJbTYphl HE Bo3jeibiBatoTCa B Ucchik-Kynbckoil u
HapsiHckoii 0071aCcTsIX, KOTOPBIM 00YCIIOBIIEH CPABHUTEIHEHO XOJIOAHBIMU MPUPOJTHO
KJIINMaTUYECKUMU YCJIOBUSIMH 3THX PEruoHOB. Jluaepamu 1o BBIpAlIMBaHHUIO

0ax4eBbIX KyJNbTyp B cTpane sBisitorcss Uyiickas u YKaman Abanckas oOnactu.



Haumenbiiee kommdyecTBO 0axueBBIX KYyJIBTYp BhIpalMBaKOTCsS B Tajacckoil u
barkenckoi o0nacTsx.

Ecnm paccMOTpeTh MO0 TMOCEBHBIX TUIOMIAACH Oax4eBBIX KYJIBTYp II0
obnactssm 3a 2023 roa, TO MOXHO YBHUIETh, 4TO Ha jgoito Uyiickoil oOnacTu
npuxoautcs 39%; na XKaman AGanckyro obmacte — 34%; Ha Omickyo 00acTh —

25%; na batkenckyro u Tamacckyro obmact mo 1 % (pucyHok 4).

_ BamreHcrOA ofngcme
79za 1%

Tanacckaa obnacmob
101 ea 1%

Pucynok 4 - Jlons momazeit 0axueBbIX KyJlbTyp B pazpese o0nacteld Kbipreizckoit

PecnyOmuku Ha 2023 ron

AKTYaJlbHOCTh TeMbl AuccepTauMu. baxdeBble KyJIbTypbl CUHUTAIOTCA
BBICOKOYPOKaMHBIMU KYJbTypaMu, a TaK»Ke 0J1arojiaps BLICOKOM IieHe pean3aluu
NPOAYKIIMK  SBJSIOTCS HauOojee peHTa0eIbHBIMU CEJIbCKOXO03iCTBEHHBIMU
KyibTypamu. CpenHsisi ypoxaiiHOCTh apOy30B cocTaBisieT nopsiika 50 ToHH/Ta u
Ce30HHas IeHa pean3aruy kojeonercs B mpeaenax 10 — 20 comon 3a 1 kr. [IpocTsie
pacyeTsl MOKa3bIBAIOT, UTO C 1 TekTapa apOy30B 3a ce30H (hepMep MOKET MOITYIUTh

110 500 TeICSY COM J10XOAA.



HecmoTpss Ha SKOHOMHYECKYIO PEHTA0EIbHOCTb, IUIOLIAAN BO3JEIbIBAHUS
0ax4yeBbIX KYyJIbTYp B pECIyOJIMKe OrpaHWYeHbl, OAHOW M3 TIJIABHBIX MPUYHUH
KOTOPOTO SIBJISIETCSI TPYJIOEMKOCTh MOCEBHBIX pabOT, TPEOYIONIUM MPUBICYCHUS
OONBIIOr0  KOJMYecTBa paboued CHIIbI U OTCYTCTBHE COOTBETCTBYIOIIMX

TEXHUYECKUX CPEJICTB (PUCYHOK 3).

Pucynok 5 — Py4Hoil moceB 6ax4eBbIX KYJIbTYp

[Ipu pyuyHoM moceBe O0ax4deBBIX KYJIbTYyp, NPAKTUKYEMOH MECTHBIMU
dbepmepamu, Tociie OCHOBHOM U MTPEANIOCEBHON IMOATOTOBKH TOJIS TOCIIEA0BATEIHHO
BBITIOJTHSIFOTCS CIIEAYIONINE paOOThl: Hape3Ka MOJUBHBIX apbIKOB; CO3JJaHHUE JTYHOK
JUISL TIOCAJIKU CEMSIH M U3MEJIbUYCHUE B HEW IOYBBI; PYYHOU ITOCEB CEMSIH B JIYHKH;
YKJIQJIKa MOJUATUICHOBOM TIJICHKU MOBEPXY apbIKa; 3aKPhIBAHUE KPAEB U CEPEINHBI
IJICHKA TOYBOM WM JaJbHEHIIMA PYYHOM IOCEB CEMAH WJIM TOCaJKa paccaibl,

MPOKaJIbLIBAHUEM OTBEPCTUH Ha IJIEHKE, yepe3 Kaxabie 0,8-1,0 M.
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Ha pabotax, CBSI3aHHBIX C TOATOTOBKOM MOYBBI K MOCEBY HEOOXOAUMO
3a/leicTBOBaTh MUHUMYM 6 denoBek. CuuTaeTcss ONTUMalIbHBIM, €Clid OyayT
3ajeiicTBoBanbl 10 yenoBeK. A 1y moceBa CEMSH Ha MOJATOTOBJICHHOE IIOJIE,
wiomaaeio 1 ra motpedyercs 6 4enoBek, a sl MOCaIKU paccaipl — 12 yenoBexk.

TpymoeMKOCTh MIPOBEACHHS TOATOTOBUTEILHBIX pa0OT Oax4ueBhIX KyJIbTYp Ha
1 rextap 3emuu cocraBimsger 60-100 dgem-yac/ra, TPYJOEMKOCTh ITOCEBAa CEMSH
coctasisieT — 48-50 ven-yac/ra, mocaaka paccajasl okosio 100 yen-yac/ra.

OpueHTUPOBOYHBIC 3aTpaThl CPEACTB Ha MOCEB | ra 0axdeBbIX KYJIbTYp B
cpeadeM cocTaBisitoT - 22400 - 29600 com, B 3aBUCUMOCTH OT IOCEBa CEMSIH HJIN
MOCAJKH paccapl.

Hcnonb30BaHWe WMIOPTHOM TEXHUKHU JUIsl MOCEBAa OaxXueBBIX KYJIbTYp HE
G (HEKTUBHO, H3-32 WX HECOOTBETCTBUS MPAKTUKYEMON MECTHOM TEXHOJOTHH.
Kpome storo, Bcerna umeercs 1eUITUT CE30HHBIX HAEMHBIX PAOOTHHUKOB.

B cBa3u ¢ BbleckazaHHBIM Yy (epMepoOB CTpaHbl HMEETCs MpodiaeMa
MEXaHU3allUKi T0ceBa OaxX4ueBbIX KYJIbTYp, @ TAKKE MPOU3BOJICTBEHHBIN CIPOC Ha
pa3pabOTKy MECTHOTO o0Opa3lla TEeXHUKU - CEsUIKM g OaxyeBbIX KYJIbTYD,
OTBEYAIONICH TpeOOBAaHUSIM MECTHOU TEXHOJIOTHH, YTO U ABJISETCS aKTyaIbHOCTBHIO
TEeMbI JAHHOT'O UCCJICIOBAHUSI.

Cesi3p auccepranuoHHoii padorbl ¢ rocowmkernoii HHUP. PaGora
BBINOJIHEHA B KBIPrbI3CKOM HallMOHAJIBHOM arpapHoMm yHusepcutere umenu K.U.
CkpsiOmHa, B COOTBETCTBMM ¢ [ OCOIOJPKETHOW TEMAaTUKOM IO TMPOEKTY:
«MexaHu3anusi TEXHOJIOTUYECKUX MPOLIECCOB B CEIIbCKOM XO3SIMICTBE, UCIBITAHUE
BO300OHOBJISIEMBIX UCTOYHUKOB dHEprum» (2014-2016 rr.) u Oblna MpoaoKeHa B
NuHcTuTyTe MammHOBeAeHHS W aBToMartnku HanwonanbHOW AkaneMuM Hayk
Keipreisckoit  PecnyOnmuku 1o mpoekty: «MccrnemoBanue, co3gaHWe U
COBEPIIICHCTBOBAHUE PHEPIO U MaTepHaiocOeperarmmux MalluH U 000py10BaHU
JUJISL IPOMBITIITIEHHOCTH, CTPOUTEILCTBA U CEJILCKOT0 X03icTBay (pasaesn Ne§, stan-
1, Tema: «/ccnenoBanrue TEXHOIOTUN U Pa3pabOTKa HOBBIX TEXHUYECKHX CPEACTB

JUJIs1 TIoceBa 0ax4eBbIX KynbTyp») (2021 ron).
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Heab ucciaenoanusi. OO0OCHOBaHUE NMAPaAMETPOB U pa3pabOTKa TEXHUYECKOTO
CpelICTBa, NpPEIHAa3HAYEHHOro I TMoceBa 0ax4deBBbIX KYJIBTYpP C MEXaHHU3MOM,
CHOCOOCTBYIOLIUM IPOBEICHUIO TPAAUIIMOHHOTO TOJIMBA Yepe3 aphlK, & TAKXKE C
MEXaHU3MOM YKJIaJIKU TpyO Ha BOJIONOIauy JIJIsl KareJIbHOTO MOJIMBA.

3agayu uccjieJ0BAHMA:

- aHAJIM3 TEXHOJIOTUH, MPeJHA3HAYCHHBIX I MTOceBa 0aXUeBbIX KYJbTYD;

- aHAJIU3 TEXHUYECKUX CPEJICTB, IPEIHA3HAUCHHBIX JIJIsl U3MEJIbYEHUS MTOYBBI,
YKJIaJIKH TJICHKW U KaleJlbHBIX JICHT IS KaeJIbHOTO MOJINBA U TTOCEBA,

- pa3paboTKa UCXOHBIX TPEOOBAHUN HAa KOHCTPYKILMIO CESUIKH Ui IIOCEBa U
BOJIOTIOZIa4YM 0aX4EBBIX KYJIbTYD;

- pa3paboTKa KOHCTPYKTHBHO-TEXHOJIOTHUECKON CXEMBI CEsJIKU IS TIOCEBa U
BOJIOTIOZIa4YM 0aX4EBBIX KYJIbTYD;

- 000CHOBaHHE OCHOBHBIX KOHCTPYKTHBHBIX Pa3MEpOB, TEXHOJIOTHUYECKUX U
PEKUMHBIX TTAPAMETPOB CESIIKU I ITOCeBa 0aXUeBbIX KyJIbTYD;

- TpOBEIEHHE TEOPETUYECKUX  HUCCIECJOBaHWM, HaNpaBJICHHBIX Ha:
o0ocHoBaHue (OpMBI  KJIMHA apblYHMKAa W  [apaMeTpoB  MO4YO(pe3bl;
MIPOCKTUPOBAHKE PAITMOHATBHON (DOPMBI KOXKyXa MOYBOPE3HI.

- UI3TOTOBJICHHUE OMBITHOTO 00pasiia TEXHUKH;

- TPOBEIEHUE OKCIEPUMEHTAIBHBIX WCCICOBaHMUA, HANpaBICHHBIX Ha
PaBHOMEPHOCTh YKJIAJIKK TOJIUBHBIX TPYO (KamelbHBIX JIEHT), OTHOCUTEIHHO OCH
JBIDKEHUS TEXHUKH U TIIyOMHBI HAPE3KH TIOJIMBHBIX apbIKOB;

- ompenelieHWe  dKOHOMHYECKOW  A(h(PEeKTUBHOCTH  pa3pabOTaHHOTO
TEXHUYECKOTO CPEICTBA.

O0bekT ucciaenoBaHus. TexHONOTHM, MPEeAHA3HAYEHHBIC I TOCEBA M
BOJIONOJIaYM JJIsl KameJIbHOTO MojuBa OaxdeBbIX KyibTyp. Cesuika IUIs moceBa
OaxueBbix KynbTyp (EBpasmiickuii mateHT Ha wu3o0Operenue Ne046860).
BriceBaronuii ammapar ass moceBa 0axdeBbIX KyJbTyp (maTeHT KewIprbizckoit

PecnyOnuku Ha n3o0perenue Ne2255).
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IIpeamer uccienoBanus. 3aKOHOMEPHOCTH MPOILIECCOB 0OPaOOTKM MOYBBI U
noceBa 0axyeBbIX KyJIbTYp IOYBOOOPaOATHIBAIOIIC-TIOCEBHOW MAIIMHOW U
YCTaHOBKOU BOJOIOJAYH.

HayuyHnasi HoBU3HA padoOThbI:

- peioxKeHa HOBast KOHCTPYKTHUBHO-TEXHOJIOTHYECKAS cxema
KOMOWHUPOBAHHOTO arperara, BBITOJHSIONIETO HECKOJIBKO TEXHOJOTHUYECKHUX
orieparuii 3a OJMH MPOX0J TeXHUKH (eBpazuiickuii mareHT Ne046860 «Cestmka st
noceBa 0ax4yeBbIX KYJbTYD);

- paspaboTaHa MeETOJMKAa pacyeTa JUisl ONpENeJCHUS KOHCTPYKTUBHBIX,
TEXHOJIOTUYECKUX U PEKUMHBIX [TAPAMETPOB TEXHUKHU.

- HaiiJIcHbl aHAJUTUYECKHE 3aBUCHUMOCTH, XapaKTepU3YyIOIIHUE ITPOIIECCHI
W3MEHEHUS MapaMeTPOB pabOUUX OPTraHOB CESUIKH JIJIsl TOceBa 0aXueBbIX KYJIbTYp U
BOJIOTIO/IAYHU JIJIsI KalleJIbHOTO OPOILICHHUS.

IIpakTHyeckasi 3 HAUMMOCTb MCCJIEJOBAHMS 3aKITI0OYACTCS B UCIIOJIL30BaHUNU
TEXHUKU JJIs PEIICHUS MMEIOIICHCS Ha MPOU3BOACTBE MPOOJIEMbl MEXaHH3AIUU
MoceBa, TPAIUIIMOHHOTO U KalleJIbHOTO MOJMBa 0aX4YeBbIX KYJIBTYP.

OnbITHBIN 00pa3enr TeXHUKH ObLI1 m3rotoBiieH B 2021-2022 rogax Ha 0ase
NuxenepHoro neHtpa «Ackarenn» MHCTUTyTa MalIMHOBEACHUS U aBTOMATHUKHU
HannonanbsHOM AKageMuu HayK ITPU TPAaHTOBOW MOAAEPKKE SIMOHCKOro areHTcTBa
MeXayHapoaHoro cotpyanudectsa — JICA.

[ToneBbie UCTBITAHUS OMBITHOTO 0Opasila TEXHUKHU ObLIUA MpoBeneHbl B 2023
rojJly, a SKCIEPUMEHTAIbHBIC UCCIICAOBAHMS TEXHUKU OBLIN MPOBEICHBI B arpere
2024 roma Ha moiax YdeOHo-ombITHOTO Xx03siictBa KHAY wu  depmepos,
Haxogsamumxcs B ¢. CtyaeHueckoe u ¢. O3epHoe COKyIJIyKCKOTO paioHa.

PesynbraTel paboThl BHEApPEeHA B YueOHO-0ombITHOE X03s1iicTBO KHAY, a cama
TexHuka BHenpeHa B KX «Mom», B ¢. O3epHoe COKYJIyKCKOro paioHa.

MeToau4eCKyl0 OCHOBY MCCJIE€I0BAHMNA COCTaBUJIM TEOPETHUYECKUE U
AKCTIEPUMEHTAIbHBIC UCCIIEIOBAHMS, HA OCHOBE OCHOBHBIX MOJI0KEHUI CUCTEMHOTO
noaxona. Ilpu SToM yuTeHBI clenyrolKe B3aUMOCBS3M IPOLECCOB: CUCTEMA

nouyBo¢pe3a-noyBa; KIMH apblYHUKA — [TOYBA.
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[Ipu  oOpaGoTke  pe3yNbTaTOB  HAKCIEPUMEHTAJIBHBIX  HMCCIEIOBAaHUN
UCIIOJIb30BaHbl ~ OOILLEMPUHATHIE CTATUYECKUE METONbI, C HCIOJIb30BAaHUEM
COOTBETCTBYIOIIMX KOMITBIOTEPHBIX MPOTPAMM.

OcHOBHBIE M0JI0OKEHUSI, BBIHOCUMbIE HA 3aIIUTY:

- KOHCTPYKTUBHO-TEXHOJIOTMYECKAsl CXEMa CEsUIKHM JUIsl TOCEBA U BOJIONOIaY
KaIeJIbHOTO OPOIICHUsI OaX4YeBBIX KYJIbTYP;

- DOMIIMPUYECKUE 3aBUCHUMOCTH, OIMCHIBAIOIINE W3MEHEHUS OCHOBHBIX
napameTpoB pabOYUX OPraHOB B 3aBUCUMOCTH OT YCJIOBHUM paOOThI TEXHUKHU;

- UHXCHEpPHbIE  METOAbl  pacuera  OCHOBHBIX  KOHCTPYKTHBHBIX,
TEXHOJIOTUYECKUX U PEKUMHBIX [TAPAMETPOB TEXHUKHU.

JIn4HbIA BKJIAJ COMCKATEJIA.

Pa3paboTka TEXHHYECKOrOo CpeAcTBa JUIsi IOCEBa W BOJOIMOAAYU IS
KareJabHOTO MOJUBAa 0aX4UeBbIX KYJIbTYp OT WJEU JI0 JECUCTBYIOIIETO IK3EMILISPA,
npomeaumero mnonaHbid Ukl HHWOKP © noaroroBieHHOE K BHEAPEHUIO B
IIPOU3BOJICTBO.

AnpoOauus pe3yabTaTOB JUCCEPTALMU.

Marepuansl  guccepTay  JOCTATOYHO IIMPOKO  ampoOMpOBaHbBl  Ha
MEXIYHAPOJHBIX, PECIyOJIMKAHCKUX HAayYHO-NIPAKTUYECKUX KOH(pepeHIusx. B
KoH(pepeHuuax KbIpre3ckoro HalMOHaIBHOTO arpapHoro yuusepcurera um. K.H.
Ckpsibuna: «MunoBarmonnomy pasputuio AIIK u arpapHomy o6pa3oBaHuio -
Hay4yHOe oOecrnedeHue», NocBsAleHHoN 60-netuto obOpasoBanusi WHxkeHepHO-
texHudyeckoro ¢akynsrera (r. bumkek, 2012 r.); «KadectBeHHoe oOpa3zoBaHue:
Oynymiee B pykax mojonabix». (r. bumkek, 2012 r.); “mocsmeHHbit 70-1eTHro
T.Opo3zanueBa, a.c.H., npodeccopa, axkageMuka HHxKeHepHOU akamemun KP,
3aciy>keHHoro pannoHanu3aropa KP” (r. bumkek, 2016 r.); “ArpapHas 5JKOHOMHUKA:
npoOiemsl, nepcrnekTuBbl” (T. bumkek, 2017 r.). B kondepenunn Anraiickoro
rocyJapcTBEeHHOTro arpapHoro ynusepcutera (Pecnyonuka Kazaxcran, r. bapnayi,
2021 r.) u B xondpepenuuu Neanosckoit '[CXA nmenu J1.K. bensieBa (Poccuiickas

®deneparnus, T. iBanoso, 2020 1.).
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IIyomkanust pe3yabTaToB mucciaenoBanuii: Ilo Teme auccepraiuu
onyOauKkoBaHbl 13 TpynoB, u3 HUX 4 B uzaanusax 3apyoexxasix PUHIL (Poccuiickas
denepanus, CIIA), 9 B um3manmsx Keipreisckoir PecrnyOmuku, 1 mateHT Ha
nzo0perenue Keipreckoit Pecniyonvku u 1 EBpazuiickuii maTeHT Ha KOHCTPYKITHIO
pa3pabOTaHHOM CEsJIKH, 3 CTaThU OMyOJUKOBAHBI €AMHOIUYHO.

Crpykrypa M o0bem auccepranum. Jluccepranys COCTOMT U3 BBEIEHUSA, 5
IJIaB, OOIIMX BBIBOJOB, OUOIMOTpAaPUUECKHX HCTOYHUKOB M TMPUIIOKEHUH.
N3noxena Ha 127 cTpaHnniax KOMIBIOTEPHOTO TEKCTA, CONEPKUAT 70 PUCYHKOB, 11
tabmuiy, u 1 mnpunoxkenue. bubnuorpaduueckuit HMCTOYHMK BKIOYaeT 122

HaUMEHOBaHUU.
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T'JIABA 1. OB30P TEXHOJIOI'MI Y TEXHUYECKWX CPEJICTB ]I
ITOCEBA BAXYEBbBIX KVJIbTYP

1.1.  O030p TeXHOJOTHIl 1S IOceBa 0aX4eBbIX KYJIbTYP

[To arporexHuyeckuM TPeOOBAHMS MOCEB 0AXYEBBIX KYJIBTYP OCYIIECTBIISIFOT
npu temmneparype noussl 10-12 °C ma riry6uny 2-3 cm [3].

OOBIYHO Ha Takoil TIyOMHE BIAXKHOCTH IOYBBI OyJE€T OYEHb HU3KON H
MPENSTCTBYET OJIArOMoSydHOMY pocTy ceMsiH. PaGoune opranbsl OOJBIIMHCTBA
MOCEBHBIX MAIINH — COIIHUKH MPHU CBOEH paboTe MepeMennBarT BEPXHUN CyXOi
CJIOM C HIDKHUM BJIQXHBIM CJIO€M. JTO SIBJIIETCS UX OCHOBHBIM HEIOCTATKOM,
MOTOMY YTO H3-32 CMEIIMBAHUSI CJIOEB OCTaBIIEECS] B IOYBE Biara OBICTPO
UCTIApSAETCS ¥ IPUBOUT K UX TCPUITUTY.

B nensx ycTpaHeHusi 3TOro HeAoCTaTKa HEKOTOpPbIE aBTOPHI pazpadoTaiu
TEXHOJIOTHIO [TO0CEBA, COMIACHO KOTOPOM MPOBOASAT MPEIBAPUTEIHHOE HAMAUNBAHUE
CEMSH B BoJie, 10 uX HaOyxanwus. [locne 40-48 gyacoB 3TH ceMeHa MPOCYIIUBAIOTCS,
a 3aTeM 3aCeBaIOTCs OOBIYHBIMU CestikaMu [4].

B nensix obecrieuenust 6axueBbIX paCTEHUN JOCTATOUHOM IUIOIIAAbIO0 MUTAHUS
MPU ONTUMAJILHOM TEXHOJIOTUHU UX 3aCEBAIOT MO CIICAYIOIIUM CXEMaM:

1. mpu moceBe Ha OpolIaeMbIX ydacTkax cxema Oynert 1,4m*1m; 1,8M*0,7M wnn
2,1m*1Mm. [Ipu 5ToM Ha 1 ra miomaan yXoauT nopsjaka 7-8 ThICSY CeMsIH.

2. llpu moceBe Ha OorapHbIx ydacTkax cxema Oymer 2,1m*1,4m u 2,1M*1,8m,
COOTBETCTBEHHO IMPHU 3TOM Ha | ra miomaau yxoaut nopsiaka 2,6-3,5 Teicsay
cemsiH [5].

Hcnonb30BaHWEe  TEXHOJIOTMM  MHOTOYPOBHEBOIO  MOCEBAa  CEMSH,
npeaycMaTpuBaroIias MPEeANOCeBHOE 3aMauydBaHUE CEeMsIH C HCIOJIb30BaHUEM
CIIEIIUAJIBHOW TMOCEBHOM CEKIIMU CEesJIKM TO3BOJISAET MOSIBJICHUIO BCXOJOB Ha 4-5
JHEW paHbllle W paHHEMY co3peBaHUI0 Ha 15-20 nueil. J[anHasi TexHOIOTHUA
YCTpaHsIeT TPYAOEMKUN PYUHOH Mpoliecc MOJCeBa CEMsH, IPU Cllydae BO3ZMOXKHBIX

3aMOpO3KOB [6].
15



Cy1iecTByeT TEXHOJIOTHSI BO3/IENIbIBAHUS 0aXueBbIX KYJbTYp, TP KOTOPOM C
MOMOIIbI0 KOMOWHaUM OOOpYyJOBaHUN OOECIEUMBACTCS TEXHOJIOTMYECKUI
IpolLecC MOCEBA MPU MUHUMAIBHOM XO0J€ TeXHUKH. [Ipy JaHHOW TEXHOJOTWH, Ha
CIEUHUAIBHOW TEXHUKE Ha BBICEBAIOLIMK ammapaT HaAEBAaeTCs PE3MHOBBIM
TpaHCHOpPTEp, MOAXOIAIIMI ONpEeACIeHHOMY BHUAY ceMsaH. llpu BpameHun
TpaHCIOpTEpa CEMEHa JBUKYTCS IO HEMY U Jajiee MOJAI0TCS Yepe3 CEMAIPOBO U
3aceBalOTCA. biaromaps HAJMYUIO TAKOM CESJIKM UM TOCEBY 3aMOYEHHBIX CEMSH

3HAYHUTEIBHO YCKOPATCS BCXo bl (pucyHok 1.1) [7].

Pucynok 1.1 - BeiceBaromuii annapar 11 TEXHOJIOTHUN BbICEBA TPOPAILLEHHBIX
CeMsH: 1-ceMeHHOM STUK; 2-MIPUBOIHON OJI0K; 3-HATSHKHOU OJ10K; 4-BBICEBAIOIINN

TPAHCIIOPTED; S-CEMEHHBIE TYEHUKH; 6-CEMSATIPOBO

Jns 3aceBa 0axdyeBbIX KyJbTyp B YCJIOBHMSIX 3aCylUIMBOTO KJMMaTa
NpeJIoKeHa TEXHOJIOTHS, B KOTOPOW i YCKOPEHHS TIOSBICHHUS BCXOJOB HX
IOTPY’KaroT Ha 4 MEHYTBI, B TOPA4YI0 BOLy ¢ Temreparypoii 60-65 °C. Ilocne stoit
IPOIEAYPHl CEMEHA BBIICPKUBAIOT Ha BIAKHOW MOJCTUIIKE B TCUCHUE TPEX THEH
npu temmneparype 30 °C.

CeMeHa JOHKHBI HAOpaTh BIary, 4To0bl JOCTUYb OJTHOTO HAOYyXaHUs, PaBHYIO
48-50% wux wmaccel. [l ycKOpeHHs JaHHOTO TIpoliecca CeMeHa HHTEHCHBHO

MOJINBAIOT POTALMOHHBIM OIPBICKUBATENEM (PUCYHOK 1.2).

16



7
—= - 10
- 1aRA
1
2
L .
\__/ 3
4

Pucynok 1.2 — TexHosornueckoe yCTporuCTBO AJi YBIAXHEHUS CEMsIH apOy3a: 1 -
IUCTEPHA; 2 - 1IITI03; 3 - 3arpy304HbIi keN00; 4 — eMKOCTh JIJISl CEMSIH; S -

€MKOCTb ISl BOJIbI; 6 - Hacoc; 7 - pacxomomep; 8 - nuianr; 9, 10 — onpeickuBarenu

Jlyisg moceBa MpOpalEeHHBIX TakKuM 00pa3oM CeMsiH ap0y30B HCIIONb3YHOTCS
TUNOBBIE THeBMaTtndeckue cesniku moaenu CIIb-8 ¢ HekoTopol mMoaepHU3anuein
BBICEBAIOLIET0  amnmapara, KOTOpBIM 3aKJO4YaeTcss B CHATUHM  HEKOTOPBIX
BBICEBAIOUIMX CEKIUI M YCTAHOBJIEHMS IIUPUHBI MEXKIAYPsSaAbs paBHbIM 1,4 meTpa.
[Tpu »TOM Ha BBICEBAIOMIMX JMUCKAX CESIIKU MPOCBEPIUBAIOTCS TPYIIIBI OTBEPCTHI
1o 4 OTBEpPCTHs], C MOMOIIBI0 KOTOPHIX CEMEHA JOCTABIISIIOTCS HAa BBICEBAIOIIUE
conrHukH [8].

Crnenyroiieil TeXHOJIOTUEH MmoceBa apOy3a sIBIsSETCS COCO0 BO3JIENIbIBAHMS,
BKJIfOUAtOL[ass B ce0s: JIylIEHWE CTepHU MPEAIIECTBEHHUKA; BCHAIIKY C
OopoHOBaHMEM; ITOceB apOy3a 1o cxeme 2,1M*1,4M ¢ ykiIaaKoi HOJMBHBIX TPYO JIs
KaIreJbHOTO OpOILIEHUS; MPOBEACHHUE BETE€TAMOHHBIX IOJUBOB C Pa3IMYHBIMU
peXUMaMH ToJIKMBa; NudPepeHIpOBaHHOE BHECEHHE MHMHEPAIbHBIX YAOOpEeHUM

OJTHOBPEMEHHO C TIOJIMBOM B TEUCHHMHU BETreTallMOHHOTO Tiepuosa [9].
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HNurtepecHa TEXHOJIOTHS nocena CEMSIH, 00paboTaHHBIX
AIIEKTPOAKTUBUPOBAHHOW BOAOW Ha rayOuny 4...8 cM, B 3aBUCUMOCTH OT
BJIQYKHOCTH U TeMIiepaTypbl MOYBbl. CyTh TaHHON TEXHOJIOIMH 3aKIIFOYAETCS B TOM,
YTO Mepe]l MOCEBOM CEMEHA 3aMavyMBalOT B aHOJIUTE (IJIEKTPOAKTUBUPOBAHHOM BOJIE
¢ morennuanom +500...+600 mMB) npu temneparype okono 20 °C B Teuenum
nosyyaca. Ilocie aKTMBHO BEHTWIMPYIOT CEMEHA 3aMayuBalOT B KaTOJUTE
(37IeKTpOAKTUBUPOBaHHAs BoJia ¢ moTeHIuanom -600...-700 mB) ipu Temneparype
+20 °C m OCTaBIAIOT 10 MOSBJIEHUS POCTKOB. TakuM 00pa3oM IIPOPAICHHBIE
CEMEHa CEl0T B OOPO3/IKYy BMECTE C paCTBOPOM KaTOJIMTA U CBEPXY MPHUKATHIBAIOT
[10].

B umensix yckopeHHs TIOCEBHBIX pabdOT MW COKpalleHus 3aTpar Ha
TEXHOJIOTHYECKHE  OlEpaluy  NPEIJAraroTCs  HECKOJIbKO  TEXHOJOTHU  C
UCITI0JIb30BaHUEM KOMOMHHUPOBAHHBIX TEXHUYECKUX CPEACTB, MIPOBOAAIIMX 32 OJUH
IIPOXOJ] HECKOJILKO TEXHOJOTHYCCKUX oneparui [11].

[To 1-ii TexHOJOrMM TMpPEeTyCMAaTPUBAETCS NpeABapUTEIbHAs MOATOTOBKA
MOYBBI, [TOCEB C MAapaJUICIbHBIM OTKPHITUEM MOJUBHBIX OOPO3/, COINIACHO CXEME,

yYKa3aHHOW Ha pucyHke 1.3.

280 cm
NN QT?"‘V'Q S N NN \‘\‘t' "'f""’t/s\' A
SISVSEAS SIS VSNSRI
70...90 cm 70...90 cm

Pucynox 1.3 - IlepBas TexHOD0THS TOCEBA OaX4yeBbIX KYJIbTYp: 1-pacTeHus;

2-00pO3aKH JIJIs TTOJIMBA

HG}IOCT&TKOM JIaHHOfI TEXHOJOIMM CUYHUTACTCA TJIUTCIBbHOCTL IIPOBCACHUSA
ITIOCCBHBIX pa60T, N COOTBCTCTBCHHO, CBA3aHHBIC C HUM IIOTCPU BJIaI' B ITIOYBC.

2-51 TEXHOJIOTHS IIOATOTOBKH IIOYBBI U ITIOCEBA COCTOUT B Hpe,HBapI/ITeJIBHOﬁ
MMOATOTOBKC ITOYBbI, HAPC3KC ITOJIMBHBIX 60p03I[ N IMOCJICAYIOOICTO ITOCCBA 0ax4eBbIX

KyJbTyp (pucyHok 1.4).
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280 cm

190210 ow

Pucynox 1.4 - Bropst TeXHOJIOTHSI TOCEeBa 0aX4EBBIX KyJIbTYP Ha MOATOTOBICHHOE

noJie: 1-pacrenus; 2-60po3aKu

JlaHHasE TEXHOJIOTMS NPUBOAUT K HE3HAYNUTEIIBHOMY COKPAILIEHUIO BPEMEHU
IPOBEJCHUS IOCEBHBIX paboOT, TpyJdoeMmKas M 3arpaTHas. M3-3a cyuecTBeHHO
JUIMHHBIX CPOKOB IOATOTOBKH IOYBBI M IIOCEBHBIX padOT TaK)Ke€ BO3MOXKHbBI TOTEPU
BJIaru, HEOOXOAMMOM JIsl POCTa CEMSIH UJIM paccall.

3-1 TEXHOJIOTUSl MpeArojaraeT MPEeANOCeBHYI IOATOTOBKY TMOYBBI,
JIBYXCTPOYHBIN MOCEB 0aXUeBbIX KYJbTYp U HAPE3Ka BPEMEHHBIX MOJIMBHBIX 00pO3]T

C IBYX CTOPOH (pUCYHOK 1.5).

210...280 cm %

2Wem 20cm

110 ewm < 110 ey

Pucynok 1.5 - Tpetbst TeXHOJIOTUS TPEATIOCEBHOM MTOATOTOBKHU MTOYBBI MOJT TIOCEB

0ax4eBbIX KyJIbTyp: 1-pacTenus; 2-BpeMeHHas 00po3/ika; 3-MOCTOsTHHAs O0pO3/aKa

JlaHHasg  TEXHOJOTUS  SBIIETCS  CIIOKHOM W DHEPro3aTrparHou, W,
COOTBETCTBEHHO, MAJIOUCIIOIB3YEMOM.
B mensx 5»KOHOMHM BJIark B II0YBE, WCIOJb3YyEMBIX MAaTEpPUATOB U

SHCPIreTUICCKHUX 3arpar npeaIararoTcsa KOM6I/IHI/Ip0BaHHa$I TCXHOJIOTHA
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IHOATOTOBKM IIOYBBI I10A ITIOCEB 0ax4eBBIX KyJbTyp 3a CUYCT HCIIOJIb30BaAHUIA

KOMOMHHMPOBaHHBIX MamuH (pucynok 1.6) [12].
B A

>
s

Pucynok 1.6 - Cxema TeXHOIOrMYeCKOro nporecca MoAroTOBKH MOJIEN K MTOCEBY
0ax4yeBbIX KYJbTYp U MPOQPHUIIb MOMEPEUHOIO CEYEHUS MOJIS: a- TOCJE PhIXJIECHUS
MEXITYPSIAbst MEXKITy COCCTHUMH 30HaMH Tocaaku; b - mocre sipyca obopor; B -
IIOCJIE PBIXJICHUS MTOAIIOBEPXHOCTHOTO CJI0s MOYBBI; C - IIOCIIE ITOATOTOBKH IIPOXO]

s oceBa; d- popMHUpOBaHUS TIOJIUBHON OOPO3bI

[IpennoxxeHHas STUMH aBTOPAMU TEXHOJIOTHS MPETyCMaTpUBAaeT HEOOJIbIIIOE
PBIXJICHHE TMpHUAea MEXIAy COCCIHHMH 30HAMH IMOCaaKd (CM. pucyHOK 1.6a),
OJTHOBpEMEHHOEe (OopMUpOBaHHE TMOJMBHBIX OOpO37 IyTEM TOBOPOT CJIOCB
MOCAJ0YHOM 30HBI OTHOCHTEIBHO Jpyr japyra (pucyHok 1.6D), peixicHue
MOJI3EMHBIE CJIOM MOYBBI (PUCYHOK 1.6C), MOATOTOBKY MOYBBI K MIOCEBY CEMSIH I10
JTMHAA moceBa (pucyHOK 1.6d). OnHOBpEeMEHHOE BBITIOJTHCHHE
BBIIIETIEPEUUCIICHHBIX ONEpalfii SJKOHOMUT BJIary MOYBbI, JKOHOMUT MaTepuall. u
HYHEPTeTUYECKUE PECYPCHI JIJIsi 00pabOTKM M TOATOTOBKHU MOYBHI. TakuMm 0Opazom,
MUHHMMaJIbHass 00paboTKa MOYBLI 00ECTICUNBACTCS 3a CUET CHIKEHHS KOJUYECTBO
MPOX0JI0B MallIHbI B 3-4 pasza.

HenocratkoM maHHOW TEXHOJIOTHH SIBISIETCS  CIIOKHOCTH  pa3pabOTKH

COOTBCTCTBYIOIICTO TCXHUYCCKOI'O CpEaACTBA.
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HGKOTOpBIMI/I ABTOpaMU MPCAJIOKCHA HOBasA TCXHOJIOTHUS MOATOTOBKH ITOYBLI

TI0JT IOCEB 0aX4YeBBIX KYJIBTYP O] TUICHKY TYHHEIBHOTO THMa (pucyHok 1.7) [13].

2R 20 B Yol S N 523 A i N B
NT YA A x

Py 7oy A | 272 R[04 A1 AR
A e : 2
b —— D Elmm ey
%2 | b
PE _Bp o
a)

=) F:»Jﬁ.‘i@,@éj
= 3 B, | HBES £ el P
: i by ‘-:_‘_b_ J b N bp
- B‘D -
b)

Pucynok 1.7 — TeXHOJIOTHS TIOATOTOBKH TIOYBBI IO/ ITOCEB 0AXUEBBIX IO/ INICHKY
tyHHenbHOro Tuna: ABCD u EFGH - 30nb1 noceBa; IBKD — cpennsis yacts; a-
coOcTBeHHas 00po37a; D-riTyOrHa PHIXJIEHUS; KOMKH BEPXHHUX CIIOEB OTBAJICHHOM

Y Pa3phIXJICHHOM YaCTH MOJIsl; C-CreIuaabHble 00pO3.IbI

Pa3paboTunkamMu JaHHOW TEXHOJIOTMM YCTAHOBJIIEHO, 4YTO Haubolee
ONTHMAaJbHasi KOHCTPYKLHMS MJI JIaHHOM TEXHOJIOTMM MPEACTaBIAeT U3 cels

KOM6HHHpOBaHHyIO TCXHUKY C IMOCICAOBATCIIBHO YCTAaHOBJICHHBIMH KOPITyCaMH
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OTBAJIOB. ¢ OOpaTHBIMU IUIyTaMH, OCHALICHHBIMU BCTPEYHBIMU JIAlIAMU, KaTKOM,
cepUUECKUMHU AUCKAMH U OOPO3/I0pE30M C BBIPABHUBATEJIEM, UTO B CBOIO OUEPEIh
YCIOXHSAET KOHCTPYKIUIO TEXHUKU U MTPAKTUYHOCTh CAMOW TEXHOJIOTHH.

Crnenyromymy aBTOpaMHU IIPEAJIOKEHA TEXHOJIOTHS MOArOTOBKM IOYBBI MOJ
noceB 0ax4eBbIX KyJBTYp MO/ TUICHKY TYHHEIbHOTO THIa (pucyHok 1.8 [14].

[Tpu npetaraeMoii TEXHOJIOTUH IIOCIEA0BATENBHO BBIIOIHAIOTCS CIIEAYIOIIUE
paboThI: MOBEPXHOCTHOE PBIXJIEHNE, 3aChIIIAHHON MOYBBI, 0€3()pe3EpPHOE PHIXICHHE
1 (popMupOBaHE TOJMBHON OOPO3]IbI IO OCH CHMMETPHH 30HBI IOCEBA; MOATOTOBKA

IIOJOCHI ITOYBLI 110 IIOCCB 0ax4eBBIX KYJIbTYP IIOJ INICHKY TYHHCJIbHOT'O THIIA.

[*]

Pucynox 1.8 - Cxema T€XHOJIOTHUHU TTOATOTOBKHY MOYBBI /TSI IOCEBA 0AXYEBBIX 0T
MIJICHKOMW: 8 — CEYEHHE IOJIS TTOCJIe MTOBEPXHOCTHOTO U IITyOOKOTO PHIXJICHUS
30HBI ITOCEBa; b — cedenune noJs mocie GopMUpPOBaHUS TOJTUBHOW OOPO3JIbI; C —

IMONEpEYHOC CCUCHHUC I10JI ITOCJIC IMOATOTOBKH IMOCEBHOM ITI0JIOCHI K ITOCCBY.
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TexHonorus npeaycMaTpuBaeT MOBEPXHOCTHOE PHIXJIEHUE MOYBBI B CpeHEN
YacTH 30HBI MMOCEBAa 0AXYEBBIX KYIbTYpP, MOKPHITON MIEHKOW TYHHEIBHOIO THIIA,
dbopMHpOBaHUE TOJIMBHOW OOPO3ABI MO OCH CHUMMETPUU IIOCEBHOW 30HBI H
MOJITOTOBKA MTOYBEHHOM IMOJIOCHI K TTOCEBY 0aXUeBbIX KYJIBTYD.

Henocratkom 1maHHOW TEXHOJOTHH SIBISIETCS 3aBUCUMOCTh KadecTBa
PBIXJICHUS TIOYBHI OT €TI0 BIIAYKHOCTH.

JInst TEXHOJNIOTMM TOATOTOBKM TOYBBI MOJI TMOCEB 0axuyeBbIX KYJIbTYp
pa3zpaboTraHa KOHCTPYKITHS KOMOWHUPOBaHHOM MAaITHHBI C
oYBOOOpabdaTeIBatOMMK arperaramu [15].

ABTOpaMHu OBIJIO YCTAHOBJIEHO, YTO MPHU MOYBOOOpabOTKE paboumii opran
KYJIbTUBATOpPA B BHUJE TPEXTPAHHOTO KJIMHA C HAKJIOHHOM CTOWKOW SIBIISIETCS
ONTUMAJIbHOM, TIOCKOJBKY W3MEIbYEHUE TOYBbI MPOUCXOAWIO KAYECTBEHHO

(pucynoxk 1.9).

Pucynok 1.9 - Cxema KOMOMHUPOBAHHON MalIUHbL: 1-auck; 2-ppesa; 3 u 4-
KOpITyca PaBoro M JIEBOTO MOBOPOTA; S-IUIACTUHBI HAIIPABJISIOIINE; 6 -

KYJIBTUBATOpP; 7—KaTOK

CYI]_IeCTBeHHBIM HEOOCTAaTKOM I[aHHOﬁ TCXHOJIOTHUM W  HUCIIOJIB3YEMOI'O
TCXHHUYCCKOI'0 CPCACTBA ABJIKOTCS ITIOCTOSHHOC 3a0MBaHME KJIMHA PaCTUTCIbHBIMUA

OCTaTKaMU IIpH pa60Te B 3arpsA3HCHHBIX ITOJIAX.
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MupoBasi npaktuka. B CIIA, mrare Oraiio Ha ¢depme «Maize Valley
Winery&Craft Brevery» ucrnosib3yloT YHUKAJIbHYIO TEXHOJIOTHIO TTOCAIKU Paccajl
0ax4yeBbIX KYJBTYp, BBIPAIICHHBIX Ha CICIHMAIbHBIX IUIACTUKOBBIX IOCY/aX,

OJTHOBPEMCHHO HCITOJIB3Ysl KareabHbId mouB [16] (pucynok 1.10).

Pucynok 1.10 - Paccaasl apOy3a, BeIpallieHHbIEC Ha TUIACTUKOBOM MOCY/E U

T'OTOBBIC K ITIOCAJAKEC HaA II0JIC

B Unnuu, B paiione Erode of TamilNadu ucmosib3yoT TEXHOJIOTHIO MTOCAIKU
apOy30B 1O IUICHKY, IPH 3TOM CIIEpBa C MOMOIIBIO CIECHUATBHON TEXHUKU
YKJIapIBAlOT HA TI0JI€ TUICHKY, a 3aTE€M IPOAEIbIBas B HUX OTBEPCTHS 3aCEBAIOT

cemeHa ap0Oy30B [17] (pucynok 1.11).

Pucynok 1.11 — TexHonorus mocesa, ¢ yKJIaAKOH MyIbYUPYIOLIEH MIJIEHKU Ha

1oJie, epes MoCeBOM 0axueBbIX KYJIbTYP
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[Ipy naHHOM TEXHOJIOTMU MCIOJIB3YIOT TEXHUKY C MPOCTOM KOHCTPYKIIMEW,
COCTOSIIlY}0O W3  paMbl, ONOPHBIX KOJEC, YCTPOMCTB, (PUKCHUPYIOUIUX
MOJIMATWICHOBYIO IUICHKY M OTBajla 3aKpBIBAIOIIETO Kpas YJIOKEHHOW IUICHKHU.
KoHCTpyKIMs TEXHUKHM O4€Hb ITPOCTasi, HO QyHKIIMOHAIbHASL.

Nmeetcst kopelickasi TEXHOJIOTHS TTOCeBa Oax4eBBIX KyJIbTyp (pUCYHOK 1.12),
IIPU KOTOPOM 34 OJMH MPOXOJ TEXHUKHU MPOBOIAT YETHIPE TEXHOJIOTHYECKHUE
olepaluu: U3MelIbYeHHe NOoUBbI (Ppe3oil; 00pa30BbIBATh IPSIIKH, YKIIA KA TUIEHKU U

noces cemsiH [18].

Pucynok 1.12 - Kopelickast TEXHOJIOTHS, YKJIAIKU MYJIbYUPYIOLIEH IIJIEHKN

B Slnmonum wuMeroTcs aHajmoruyHas TEXHOJOTHSA, C MCIIOJIb30BAHUEM
CICIMAIIBHON TEXHUKH, MTO3BOJISIONIME TAKKE YKJIAAbIBATh KAMNEIbHbBIC JIEHTHI IS
Oynymiero nosiuBa (pucyHok 1.13). B naHHO# TEXHOJIOTMU TaKKe MPEAyCMOTPEHO

BHECEHUE MUHEPAIIbHBIX y00peHui [19].

Pucynok 1.13 - SIlnoHckasi TEXHOJIOTUA YKIAAKU MYJIbYUPYIOIICH TIJIEHKH C

OJIHOBPEMEHHBIM BHECEHHEM MUHEPATBHBIX Y00pEHUI
25



B Poccun yacto MCHOIB3yeTCsl TEXHOJIOTHS MOCEBA, MMO3BOJISIIOIIASL 32 OJUH
IPOXOJ] CEJIbXO3MAIlMHbI POJETaTh CIEAYOIUe padoThl: TOCEB; YKIIaAKa MIJIEHKU
Ha 3€MJII0 U 3aKpbIBAaHHE €r0 KpaeB; YCTAHOBKA AYI M HAKPBIBAHHE CBEPXY HHUX
BTOPOTO CJIOSI MOJIMATUIICHOBOM IJIeHKU. CIoco0 3aKpbIBaHUE MOCEBOB IIEHKOM
MO3BOJIAET U30eXKaTh PE3KUX MepenagoB TEMIIEpaTyp Mo IUICHKOM, OTpULIaTeIbHO

BIMSIONTNX Ha pocT ceMsH [20] (pucyHok 1.14).

Pucynok 1.14 — Poccuiickas TEXHOJIOTHS YKIAAKH MOJUATUIICHOBOM TIJIEHKU

CoOCTBEHHYIO TEXHOJIOTHIO TO0ceBa apOy30B IMOJ IUIEHKY Haydaiu IIMPOKO
BHEJPATHh Ka3axCTaHCKHUE (epMmephbl, MPH KOTOPOM 3a OJWH TPOXOA TEXHHUKHU
BBITMOJIHSIOTCS pabOThl IO TOYHOMY BBICEBY, YKJIAQJKE CBEPXY IMOJIMITUICHOBOM

IUICHKOW W 3aKpbIBaHKE ero KpaeB mouBoit [21] (pucyHok 1.15).

Pucynox 1.15 — TexHomorust moceBa 0ax4eBbIX KyJIbTYp, pa3padoTaHHAs
Ka3aXCTaHCKUMH epMepaMu
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IIpaktuka B Kbipreizcrane. B Keipreiscrane wu3-3a  OTCYyTCTBUS
COOTBETCTBYIOIIEH TEXHUKH, pA0OTHI IO MOCEBY 0aXUYEBBIX KYJIBTYP BBITOIHSIIOTCS

BPYYHYIO U T10 clenyroiei TexHonoruu [22] (pucynok 1.16).

0 -PyuHoii moceB ceMsH

B - HaTsaruBanue nieHku I - 3aKpBITHE KPAEB IIEHKU
Pucynok 1.16 - [Iporiecc py4Horo moceBa 6ax4eBbIX KyJIbTYp KbIPTbI3CTAHCKHUMH

depmepamu

B moceBHyr0 paboTy 3aaeHCTBYIOT MUHUMYM 6 4eoBeK, (YHKIIUU MEXITY
KOTOPBIMU PACIIPEAEIISIOTCS CIEAYIOMUM 00pa3oM: criepenu HayT 2 paboTHHKA,
KOTOPBIE 110 Kparo Hape3aHHOTO aphlKa JIeiaroT JTyHKH (pucyHok 1.16a), 1 paboTHUK
3aHUMAETCSl PyYHBIM TIOCEBOM CeMSH B JIyHKH (pucyHok 1.166), 1 yenmoBek Tammr
TieHKy (pucyHok 1.16 B) u 2 paboTHHKA 3aKpBIBAIOT MIEHKY (pucyHok 1.16r).

OnTuManbpHbIN curTaeTcs KoIMuecTBo padoTHukoB u3 10 yenosek. [Ipu s3Tom

(GYHKIMH pacrpefensoTcs CIeayomuM o0pa3oM: crnepenu 4 pabOTHHKA JeNaroT
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JyHKHA, 2 paOOTHHUKA OCYIIECTBJISIOT TOCEeB, 1 pabOTHUKA TaIIUT IUJIEHKY, 2
pabOTHHKA 3aKPBIBAIOT IJICHKY 10 Kpasim U 1 pabOTHUK OpOocaeT Mo4YBy Ha CepeANHY
TUICHKH.

[To yacTm MexaHM3alMM NOCEBHBIX pPabOT OaxueBbIX KYyJbTyp HEMHOIO
IPOABUHYJUCH KBIPTHI3CTAaHCKUE (epMepsl - JOyHTraHe Hu3 C. AJeKCaHApOBKa
Coxynykckoro paitona. OHH UCHIONB3YIOT TEXHOJOTHIO Pa3/IeIbHOTO BHIMOIHEHUS
paboT, C UCMONIb30BAHUEM PA3IMYHOM CEIBXO3TEXHUKH JJISl KaXA0ro BUJA padoT
(pucynok 1.17). OHM mocie BCHAIIKH TOYBBI M OOPOHOBAHUS MPOBOAST
¢dpe3epoBaHue, Hape3Ky MOJUBHBIX apbIKOB (pUCYHOK 1.17a), yKpbITHE MJIEHKOM
(pucynok 1.176) 1 TOABKO MOTOM MPOU3BOJAAT PYUHOM IOCEB CEMSIH, IPOAEIIbIBas

OTBCPCTH: HA IIJICHKE.

a) 1oJie, ¢ Hape3aHHBIMU apbIKAMU 0) mpoliecc yKIJIaJIKu TICHKH

Pucynok 1.17 — TexHonorus pa3faenbHON YKIaJAKU IJIEHKU

Kak BUAHO W3 NPOBEACHHOrO aHaiW3a, B MHUPE CYILIECTBYIOT Pa3IUYHbIE
TEXHOJIOTUH U Pa3HbIE TIOJIXOJIBI K TTOCEBY 0aX4EBBIX KYJIbTYP.

N3-3a 0coOeHHOCTEN MOYBEHHO-KJIMMATUUECKUX YCJIOBUHN HEJb3sl KOIMMUPOBATh
9T TEXHOJOTWUW i ycioBuii KeIprei3ctaHa, a HEOOXOIUMO YaCTHUYHO

aJanTUPOBaTh HanbosIee MOAXOAIINE U3 HUX, C YUETOM MECTHOM TEXHOJIOTUH.
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1.2. O630p TeXHHUYECKUX CPECTB, MPeAHA3HAYEHHBIX VISl oceBa 0axXueBbIX

KYJbTYP

Kak cTtano u3BecTHO U3 aHaNIM3a TEXHOJIOTUH, JJIA MOCEBAa 0aXUeBBIX KYJIbTYP
MIPOJICTBIBAIOTCS TIOATOTOBUTEILHBIE pabOTHI, Takue Kak: (pe3epoBaHne U
W3MEJIbUCHNE TOYBBI; Hape3Ka IMOJIMBHBIX apBIKOB WU YKJIAJKa KareIbHBIX JICHT
(omst cimydasl KamejlbHOTO TIOJMBA); YKPBITHE MECTO IoceBa ceMsiH (MOCaaKu
paccajibl) MyJIbUUPYIOIIEH TJICHKOM; 3aKphIBAHUE KPacB IJICHOK; MHTEPBAJIbHBIN
3a0poc MOYBBI B CEPEIUHY IUICHKU (UTOOBI HE CIyBajo BETPOM IUICHKY), U, IO
OKOHYAHUHU ATUX padOT MPOU3BOIAT MOCEB CEMSH WM MOCAJKa PacCabl.

B cBsi3u ¢ 3THM, KpoMe TEXHOJIOTHH HEOOXOIMMO TaKXe MpOaHATHU3UPOBAThH
TEXHUYECKUE CPEACTBA, NpPEIHAa3HAYCHHBIC [IJISi BBITIOJIHEHUS BBINICYKAa3aHHBIX
MIOITOTOBUTEIILHBIX PadoT.

Texnnueckue cpeacTBa s U3MeJb4eHHs MouBbl. Hanboee moaxomsimei
TEXHUKON JJIi M3MENIbYEHUS M TOJATOTOBKHU TOYBBI K TOCEBY SBISIIOTCS (Ppe3bl,
KOTOphI€ OJjlarojiaps CBoemy pabodemy opraHy — HoxkaM HauOosee 3PHEeKTUBHO
U3MEJIbYAIOT TOYBY, TEM CAaMbIM CIIOCOOCTBYSI COXPAHEHHIO BIArd M CO3/aBas
OJIaroNMpUATHBIC YCIOBUS TSl IIPOPACTAHUS CEMSH.

B cBsi3u ¢ 3TUM ciieyeT 00paTuTh BHUMaHKUE Ha MPaBWIbHBIN ToA00p (pe3 ¢
HamOoJiee ONTUMANLHBIMU Mapamerpamu. [Ipu BeIOOpe ¢pe3 creayeT yYuThIBaTh
CIeAyIIIMe TpU mMapameTpa: jAuaMeTrp OapabaHa ¢pesbl; YHUCIO HOXKEH;
COOTHOIIIEHHE MEXY OKPYKHOM CKOPOCThIO Oapabana (ppes3bl U MOCTyMmaTeabHOM
CKOpOCTBIO camoit (pe3nl [23].

C yBenuuenueM quaMetpa 6apadana ppe3bl yBeIUUMBACTCS M Harpy3Ka Ha OCh
OapabaHa, a TakKe YBEJIMYWBACTCS TOJIIMHA CJIOS TOYBBI, CHUMAaEMOTO HOXaMHU.
YBenuueHue yncia HOKEH yMEHBIIAeT TOJIUHY CHUMAEMOTO CJIOSI, HO TIPUBOJIUAT
K JumHUM 3aTtpataM. COOTHOIIICHHE MEXIy OKPYKHOH W IOCTYIaTelbHBIMHU
CKOpOCTAMH (Ppe3bI JODKHA 00€CTIEYNBATh KAYECTBEHHOE U3METHUCHHIE TOYBHI.

[Ipu BeIOOpE Bpe3bl TAKKE ClIETYET YUUTHIBATh BO3MOKHOE HAJTMYKE B TIOYBE

KOPHEH 1epeBbEB U PACTUTEIBLHOCTH.
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I[H}I TaKHUX CJIY4a€B HCKOTOPBIMHU aBTOpaMH IIPCAJIOKCHA TCXHHUKA OJIA
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Pucynoxk 1.18 - Mamuna ayis gpesepoBanust mous: 1-pama; 2-HaBecHOE
YCTPOMCTBO; 3-HAKIIOHHAS TATa; 4-MIPOMEXYTOUHAS OTIOPa; S-TIPOMEKYTOUHBIHI

KapJIlaHHBIN Ba;, 6-peIyKTop; /-JIeBbIi KapTep; 8-HATSHKHOE YCTPOMCTBO; 9-
npaBsblil kapTep; 10-oTpaxkarens; 11-3annee orpaxaenue; 12-ocHoBHOM

KapaaHHbIi B, 13-cpennuit HOX; 14-00K0Boit HOX; 15-cpenHsas cToiika; 16-

TOPU3OHTaIBHBIN HOXK; 17-0TBai; 18-poTop; 19-ckar

[IpeumyiiecTBoM AaHHOM (pe3bl SABISETCS BO3MOXKHOCTH €€ paboThl B
3aCOPEHHBIX ydYacTKaX, MOCKOJIbKY OJsiarojapsi MOCIONHOW paboTe IMOBBIIIACTCS

3¢ (HEKTUBHOCTH TEXHUUECKOTO CPECTBA.
arperaTUpOBaHUU C SHEPTrOHACKIIIEHHBIMU TPAKTOPaMHU 00Jiee BBICOKOTO KJlacca.
JI1st yMeHbLIeHUs! SHepro3aTpar Ha paboTax o MOJArOTOBKE MOYBBI U MOCEBE

Henocratkom maHHO# (pe3bl SBISETCS METAIUIOEMKOCTh M MOTPEOHOCTH B
HEKOTOpPBIE aBTOPHI MpeIaraloT KOMOMHUPOBAHHBIN arperar, BKIIOYAIOIMUN B ce0s

bpe3y u cesnky (pucyHnok 1.19) [25].
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Pucynox 1.19 — ®pesa-cesnka: 1-pama; 2-0omopHO-NIPUBOIHOE KOJIECO; 3-
CEMSBBICEBAIOIINN SIIUK; 4-BOPOIIUTEND; S-CEMSABBICEBAIOIINI armnapar; 6-
CEMSITIPOBO/T; 7-COLITHUK; 8-KaToK; 9-dpe3a; 10-peaykrop dpessr; 11-
TYKOBBIBAIOIINM anmapat; 12-mpuBoJ TyKOBbICEBAKOIIEro anmnapara; 13-

TYKOIIPOBOJ

[Tpermy1iecTBOM JaHHOW (HPE3bI-CESIIKUA SBIISCTCSA MOCEB CEMSH B XOPOIIO
M3MEILUYCHHYIO0 TIOUBY. HemocTtaTkoM OyIeT ClI0’)KHOCTh KOHCTPYKITUH, BO3MOXHBIS
4acThIe MOJIOMKH (pe3bl MPU paboTe B KAMEHHUCTHIX MOYBAX.

Texnnuyeckue cpeacTBa JJIs HAPE3KH MOJUBHBIX 60po3a. 1o pesynpraram
MPEIBIIYIIEer0 aHau3a TEXHOJOTHUH BBISICHIIIOCh, YTO BO MHOTHX TEXHOJOTHIX
Hape3aroTcsl OOPO3JKKU WM MEJIKUE apbIKh, HEOOXOAUMBIE sl OYIYIIEro MojuBa
0ax4eBbIX KYJIbTYp, 3a HCKIIOUECHHUEM CIIydaeB, Korjga OyJeT YCTaHOBJICHO
KaIeJIbHOE OpOIIeHHE. bopo3IKku MM apbIKM MOTYT Hape3aThCs 3apaHee OTACIbHON
TEXHUKOW MJIM BO BpeMs pab0Thl KOMOMHUPOBAHHOM TEXHHUKH.

Hmeercs pa3paboTaHHOE KHUTAHCKHMHU CHCIHATUCTAMH KOMOWHHPOBAHHOE
TEXHHYECKOE CpeacTBO [26], cocTosiiee U3 HECKOJIBKHUX Y3JI0B, MpeIHa3HAYCHHBIX
JUISE  OAHOBPEMEHHOTO BBITIONHEHUS PA3JIMYHBIX TEXHOJOTHYECKUX OIEPaIIHi:
Hape3ku O0opo3i, YIUIOTHEHHE OOpPTOB OOpO31d; MOCEB CEMSH M MPUKATHIBAHHUE

noceBoB (pucyHok 1.20).
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B nanno#i TexHuke 00po3/10pe3 YCTAHOBIIEH CIIEPEAU U CIIYKUTh JJI1 HAPE3KU

00po311 TpedyemMoit hopMBI.

Pucynok 1.20 — Kuralickasg cnennanbHasi CO€Basi OKYYHUKOBO-MYJIbUHPYIOIIAS

cesiIKa JIJIs 3aCOJICHHO-11IeJIOYHOM MouBbL: 1-00po3nopes

Nwmeetcst rpsgonenarenb-cesyika, COBMEIIAIONUMNA B cebe JBe (PYyHKIMU:

oOpa3oBaHue 00pO370K U oceB Ha 6opo3ay [27] (pucynok 1.21).

17
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Pucynok 1.21 — I'panonenarens-cesiika: 1-tpakrop; 2, 3 — Beayiiue kojueca; 4-
60po031000pazoBarTenb; S-TYKOBBICEBAOIINE anlapaThl; 6-HaBecka; 7, 8-
dbopmupyromue koieca; 9-cesuika; 10-cemsiipoBo; 11-pactpyOsr; 12-1"-00pa3ubie
macTuHel; 13-muTok, 14-HapanbHuk; 15-XBoCTOBUKY; 16-BepTUKATBHBIE CTCHKH;
17-nonku; 18-koxyx; 19-dbpesa; 20-3aaus1s cTeHka; 21-BepTUKaIbHAS CTEHKA; 22-

TUAPOHAXUMHOM MeXaHu3M; 23-0Chb; 24-BUHT; 25-1yrooOpa3Hbie Ma3bl;
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Ha o0eux TeXHMYECKHX CPEJICTBAX MPU MOJ00pE MPAaBUIIbHBIX YIJIOB aTaku U
KJIMHA JJ1s1 00po3/Iope3a MOXHO J00UThCA TpeOyemMoil TIIyOMHBI M KauecTBa
npoduis Hape3aeMoil 0OpO3/Ibl WIIH aphIKA.

B cBs3u ¢ 3TM 60p0o3710pe3bl MPOCThl B U3TOTOBICHUH, (DYHKIIMOHAIBHBI U
IIMPOKO UCIOJIB3YIOTCS B TPOU3BOJICTBE.

TexHuyeckue cpeacTBa s YKIQAKH IUIeHKM. baxdeBble KylIbTyphl
SIBIIIOTCS TEILUIOIIOOMBBIMU KyJIbTypamu [28].

[IpupogHO-KIMMAaTHUYECKUE YCIOBUA OOJNBIIMHCTBA 30H  BO3/EJIbIBAHUSA
0ax4eBbIX KYJbTYp B OCHOBHOM SBJISIFOTCSl 3aCyLUIMBBIMU U XapaKTEPU3YHOTCS
PE3KUM IOTEIUIEHHEM B BECEHHUU Iepuol. M3-3a 3TOro mpoucxoauT yCKOPEHHAs
MOTEPs BJIard B MOYBHL. B mensx coxpaHeHHs BIIard Ha MOYBE, MOCEBBI OaXUYEBBIX
KyJbTyp TpeOYyIOT 3aKpblBaHUs IUIEHKOW, T.. MyJbUHMpOBaHUA. B cBsizu uew,
MPOLIECC YKIIAKH TUIEHKH (MYyJIbUMPOBaHUs) TPEOYET COOTBETCTBYIOLIETO N3YUYEHUS
CYILIECTBYIOIIMX TEXHUYECKHUX CPEACTB JJISl YKIAJKHU TUICHKU.

MynpunpoBaHu€ MOYBBI, T.€. YKPBIBAHUE MOYBBI MOJIUITUICHOBOM IJIEHKOU
IIMPOKO MPUMEHSIETCS B PA3BUTHIX CTPaHaX.

CyIecTByIOT JiBa crioco0a MyJIbuupoBaHus MouBkl [29]:

1. IloceB Ha NOYBY CEMSIH CesUIKAMHU TOYHOTO BBICEBAa U TMOCIEAYIOIIEe
YKPBIBAHUE TIOCEBOB IJIEHKOM.

2. [loaroroBka MOYBBI, YKPHITHE €€ IUIEHKOM U MOCEB CEMSH uYepe3 IJICHKY.
[Ipu BTOpOM criocoOe npeabsBIASIOTCA 00JblIMe TPEOOBAHMS K TIOCEBHON TEXHHKE,
YTO U SIBJISIETCS €M0 HEAOCTATKOM.

[To nneHKoyKJIagOYHONW TEXHUKE UMEIOTCSI HHTEPECHBIE H300PETEHUS.

Hmeercs TeXHUKA TS YKIAAKK MyJabuupytomiei mienku [30], cocrosmmii u3
YCTaHOBJICHHOTO Ha paMme NpuKaTbiBawollero Oapabana 3, ¢ TOPLOB KOTOPOIO
pa3MmelieHsl  0opo3nooOpa3zoBarend B BHUJE TOQPUPOBAHHBIX JUCKOB 4,
TUICHKOYKJIQIUUK 5, TPYKUMHBIE POJTUKY 7 1 3aropTavd B BUJE KATKOB 8.

Bo Bpems paboThl MJICHKOYKIAAUMKAa TO(OPUPOBAHHBIE AHMCKH CO3IAIOT
00po3/bl C POBHBIMU CTEHKaMH, a CTE€HbI OOpO3]Ibl BHIPABHUBAETCS KaTKOM, TEM

caMbIM yJIy4yliasi yKIaJKy IJIEHKH (PUCYHOK 1.22).
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Pucynok 1.22 - MammHa a1 yKJIaJku MyJIbUHpYIOLIEH TUIeHKu: 1-pama; 2-
HABECHOE YCTPOICTBO; 3-MPUKATHIBAIOIINIA KaTOK; 4-TopHUpPOBAHHBIE TUCKH; 5-
IJIEHKOYKJIQIUUK; 6-pyJIOH IUICHKH; 7-IPUKUMHBIEC POJIUKH; §-3aropTadyu B BUJIE

KaTKOB; 9-priuar; 10-npyxuna

WNmeercss ycrpoiicTBo st ykimaaku twieHkn [31], conmepikaiee pamy,
OCHAII[CHHYO OTIOPHBIMH 3JICMEHTAMH ¥ MIPUCIOCOOJICHHEM B TIEPEIHEH YacTH IS
COCIMHEHUs C TPaKTOpOM, JepiKareiib Jjisi OOOWHBI C KalelbHOM JIEHTOH,
JIepIKaTeN JIUCKOBBIX HOXEH JUIsl Hape3aHus KPaeBbIX OOPO37, y3esl pa3MOTKH
pyJIOHAa C TUICHKOM, MPHUKATBHIBAIONIME DOJIMKU JJIsl MPHXKMMa KpaeB IUICHKH,
DIIEMEHTHI JIJIsl 3aCHIIKNA KPaeB IUICHKH, YCTAHOBIICHHBIE MO0 00€ CTOPOHBI paMbl C
BO3MOXKHOCTBIO TOBOPOTA U TEPEMEIICHUS] B BEPTUKAIBHOW IUIOCKOCTH.

yCTpOﬁCTBO AOIMOJIHUTCIIBbHO COACPKUT COIIHHK, SaKpCHHCHHBIﬁ Ha paMc C
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BO3MOKXHOCTBIO PCTYJIIMPOBAHUA 110 BBICOTEC, U BaKPGHHCHHLIﬁ B HepeﬂHeﬁ qaCTu
PaMbI CGMHBI)ICGB&IOHH/Iﬁ alrIiapar, COCTOSIHII/Iﬁ u3 6yHKepa N IIPUBOIHOT'O 103aTOpPa

(pucynok 1.23).

Pucynox 1.23 - YerpoiicTBo 11l yKkiaaku mieHku: 1-pama; 2, 15-
MPUCIIOCOOJIEHNE; 3-OTIOPHBIE 3JIEMEHTHI B BUAE KOJIEC; 4-BEPTUKAIbHBIE CTONKH;
S5-nepkarens; 6-000MHa ¢ KaneabHOM JIEHTOM; 7-COIIHUK; 8-BaKyyMHBIN
BBICEBAIONIMI anmapart; 9-OyHkep; 10-HanpaBistomuii KaHa JUisl KareJabHOM
nenTtsl; 11-0Oyukep; 12-no3atop; 13-nennoi npusox; 14-san; 16-kBagpatsr; 17-
JepxKarenb; 18-Teneckonnyeckue CTouky; 19-nuckoBbiii HOX; 20-
TOPU30HTAIBHBIN POJUK; 21-pyioH; 22-nepxkarenp; 23-KpoHTeNnH; 24-Bam; 25-

HaBeCKa; 26-TpUKaTHIBAIOIIHNI POJIUK; 27-TUCKOBBIA HOX; 28-KBaApaThl

AHaJIN3 TEXHUYECKUX CPEJICTB, MPEAHA3ZHAYEHHBIX JUISl YKIAJKH IUICHKU
MOKa3aJl, YTO OCHOBHBIMH WX pPAOOYUMHU OpraHaMH SBJSIOTCS TIOJIBECKA JIs
YCTAaHOBKM IUJICHKW, KaTKW JJIsl yAEPKMBAHUSA IUICHKU M 3aKPBIBAIOIINE JIUCKH.
brnaromapss ux B3aMMOYBSI3aHHOW M CKOOPJMHHMPOBAHHON paboTe BO3MOXKHA
Ka4eCTBEHHAs! YKJIaJKa MJICHKHU.

TexHuveckue cpeacTBa NI YKJIAAKH TPYO ISl KaleJlbHOI0 IOJIMBA.
KamenbHoe opomieHrne SBISETCS OJHAM W3 TIEPENOBBIX CIOCOOOB IOJIMBA

CEIbCKOXO03SIMCTBEHHBIX KYJIBTYD. HpI/I ATOM T€XHOJIOTUH MOJIHUBA BOJla IIpHU ITOMOIITH
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IUTACTUKOBBIX TPYO ©O€3 MOTeph MOJAaeTCss B KOPHEBYIO CHCTEMY, TEM CaMbIM
TIOJIMBAs BEIOOPOYHO TOJILKO KOPHH pacTteHuit [32].

K aganramuu u pa3paboTKe MECTHBIX OOpa3IOB TEXHHYECKHX CPEACTB IS
TEXHOJIOTUH KaIeJIbHOTO OPOIICHHUS OBUIH MOCBSIIEHBI HECKOJIBLKO PA0OT MECTHBIX
aBTOpoB [33, 34, 35].

IIpy  ycrmoBMM  KamelbHOTO  IMOJMBA  0AaxX4yeBBIX  KYJABTYp HMEETCA
HCOOXOJMMOCTh  YCTAHOBKHM  KalleJIbHBIX  JIGHT  IOJ  MYJbYHUPYIOILYIO
HOJMATUIICHOBYIO IUIEHKY Ha ONPEAeICHHOM PacCTOSHHUM. J{Jst 9TOM 1ean HMEIOTCS
HEMaJio pa3paboTOK, CPEIU KOTOPBIX MOXKHO MOTYCPKHYTH CIICTYIOIIHUE.

Haubosiee mpucrocOoOJCHHBIM —TEXHHMYECKUM CPEACTBOM JUIS  IMOJA4d
KalleJIbHBIX JICHT ABJSICTCS KUTAMCKasl CesIka TOYHOTO BhiceBa [36], BhIMOMHSAOMIAS
3a OJUH IPOXOJ OIEpalMy 1O BBIPABHUBAHHUIO TIOJISI, BBICEBY CEMsH; YKJIAJKe
TOJMATUIICHOBOM IUIEHKH; 3aKphIBAHKE €€ KPAaeB U CEPEAUHY; YKIAIAKE KaleIbHON

neHTsl (pucyHok 1.24).

Pucynok 1.24 — Kuraiickas cesyika i1l KaleJbHOTO OPOLICHHS C MEXaHU3MOM

YKIIaAKHW KallCJIbHBIX JICHT
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JlaHHasi TeXHHWKA CUMTAETCS KOMOMHUPOBAHHOW M yHUBEpCaJibHOW. bapaHku
JUISl yCTAHOBKM PYJIOHA KalleJbHBIX JIEHT YCTaHOBJIEHBI cBepXy. [Ipouecc 3aMeHbl
PYJIOHOB MPOU3BOAUTCS OBICTPO U JIETKO.

HenmocTtaTkoM HNaHHOW CESJIKM SIBISIETCS HAJIMYHME TPOMO3JIKOTO 3aJHETO
pUKaTHIBAIOIIEro OapabaHa U BRIPAaBHUBAIOIIETO OTBAJIA CIIEPEIH.

NwmeeTcs cesika i KaneJlbHOro OpollieHus], pa3padboTanHas B Keipreizcrane
[37, 38]. B nanHO# cesike /I TEXHOJIOTHH KaIeJIbHOTO OPOIIECHHSI UMEETCS TAKKe
OapaHKu NJi1 YCTAaHOBKU OYXThI KalleJIbHBIX JIEHT U OTTyJa MO MEpEe JIBHXKCHUS

TEXHUKHU, PYJIOH pa3MaThIBACTCS U YKIIAbIBACTCS B 3eMJII0 (PUCYHOK 1.25).

Pucynok 1.25 — Cesnka a1 TEXHOJIOTUU KaNleJIbHOTO OPOILICHHS

Texnnueckue cpeacrBa ajsi moceBa. HempemeHHO OOJBIIYyIO pOJIb B
MMOCEBHOM TIPOIIECCE WIPAIOT CESUIKM W WX BBICEBAIOIIME pabodMe OpTraHsbl,
Onmarojmapsi UX YCOBEPIICHCTBOBAHUIO MOXHO YIYUYIIMTh 3aJ€JKy CEMsH,

CHOCOOCTBYIOUINX MOBBIIICHUIO YPOXKAHHOCTH OaXUYEBBIX KYIBTYP.
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Ha pa3paboTky U ycoBepIIeHCTBOBAaHNE KOHCTPYKIUN CESUIOK I OaxX4eBhIX
KyJIbTYp U UX pabouux OpraHoB MOCBsmIeHbI paboTel MapteiHoBa W.C. [39],
bensxosa A.B. [40], KpaBuenko M.A. [41], Xapnomuna A.B. [42], becnaosa O.H.
[43] u mp.

PaccMoTpuM HEKOTOpBIE KOHCTPYKITMH CEsUTOK. MmeeTcst cesika 11 moceBa
CEMSH ITOJ1 TUICHKY [44], nprHIUT paboThl KOTOPOTO 3aKIFOYACTCS B JIO3UPOBAHHOM
moJladye CEMsH Yepe3 ONpeIeTICHHBI HHTEPBAJI C TTIOMOIIBIO IPOKAJIBIBATENS IIJICHKH

(pucynok 1.26).

05 9
gy

Pucynok 1.26 - Cessika 1J1 NpOKaJIbIBAaHUS TIJIEHKU U BBICEBA CEMSIH B
o0pa3oBaBIIyIOCS JYHKY: 1-pama; 2-BbICEBAIONTUI anmapar; 3-1poKaJibiBaTeh
IeHKH; 4-nieppopupyroiiee Koyueco; 5-ock; 6, 7, 8-3a/1Hss 4acTh KOBIIA; 9-
nepeaHss yacth KoBiua; 10-npyxkuna; 11-nanpaButens; 12-mneHkoyknaauuk; 13-

CEMsA

JlaHHBIN MEXaHU3M IO3BOJISIET IPUCTIOCOOUTH €T0 TaK)Ke JJIs BbICEBA CEMSIH
0axueBbIX KyJbTyp. HegocTatkoM ero MOKHO OTMETUTh BO3MOKHBIE OTKa3bl MpU
paboTe Ha YBIaXKHEHHOH MOYBE.

Nmeetcs cesika 1iist pa3HOTITY OMHHOTO TIOCEBa CEMSTH 0axueBhIX KyJbTyp [45],

MOKa3aHHbIM Ha pucyHke 1.27.
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Pucynok 1.27 — Cekius cesuiky 1Sl pa3HOTIIYOMHHOTO ITOCEBa CEMSH
MPOMAITHBIX, 0aXYEBBIX U KPYIISIHBIX KYJbTYp: 1-pama; 2-ueThlpeXx3BeHHas
IAPHUPHO-PHIYAXKHASI CUCTEMA; 3-KOpMyC; 4-CEMEHHOM SAIINK; 5S-TEHTOUYHBIN
BBICEBAIOIIMI anmapar; 6-COIIHUK; 7-3aropTay; 8-puKaThIBaIoOIIee KOjIeco; 9-

nuiend

B nanHOl BbICEBAIOIIEH CEKIIMU MPEUMYIIECTBOM MOYXHO OTBETUTH HAIMYHE
YETBIPEX3BEHHOW IIAPHUPHO-PBIYAKHOM CHUCTEMBI, IO3BOJISIOMIAN KOIMUPOBATH
HEPOBHOCTH MOBEPXHOCTH mnoJis. HemocraTkoM MOKHO OTBETUTH WMEIOIIUKCS
JICHTOYHBIM BBICEBAIOIIMI alIapar, OT KOTOPOTO BO BPEMS IBMKECHUS U OT TPSICKU
BO3MO>KHBI IIOTEPU CEMSIH.

HMeeTcst CONTHUKOBAS CEKIUS CESUIKU JJII TOYHOTITYOMHHOTO BBICEBA CEMSTH
OBOIITHBIX, MPOMAIIHBIX, JECHBIX U 0aX4eBBIX KyJIbTyp [46], KOTOpHIi MoKka3aH Ha
pucyske 1.28.

[IpuHuun paboOTHl JAHHOW CEKIIMM OCHOBAaH Ha Tiepejadye BpalleHUs OT
OTIOPHOTO KOJIeca K KOpOOKe Tmepemad, Te WUMEETCS BO3MOXXHOCTh H3MEHSTH
CKOpPOCTb BpAIlIEHUs BBICEBAIOIIETO amnmnapara, U, TEM CAMbIM, U3MEHATb HOPMY

BBICCBA.
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JlanHas cesika XOpOoIIO MPOJAyMaHa U UMEET IIUPOKHUI CIIEKTP PEeryIupOBOK

HOPM BLBICCBA, YTO U ABJEICTCA €TI0 IIPCUMYIICCTBOM.
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Pucynox 1.28 - ColtHuKOBas CEKUUS CEAIIKH JIJIs1 TOUHOTTTYyOUMHHOTO BBICEBA CEMSH
OBOLIHBIX, MPOTIALIHBIX, JIECHBIX U 0aX4yeBbIX KyJNbTyp: 1-pama; 2-0nopHO-
MIPUBOJIHBIE KOJieca; 3-KOpOoOKy IepeMeHbl niepeaay; 4-napajjeaorpaMmHast

HABECKa; 5-TMCKOBBIN HOX; O-TpsiAvIib; /-BBICEBAIOIINN amnmnapar; 8-cToiika; 9-
6opo3n000pazoBatenb; 10-cemsimpoBo; 11-cemsynoButenb-pukcarop; 12, 14-
NOANPY)KUHEHHAs CTOMKa; 13-3aropray; 15-npyxuHa; 16-cemsaynaBauBaromas

KaHaBKa

B KOHIOC aHain3a TCXHHYCCKHUX CPCACTB, MPCAHASHAYCHHBLIX IJIs1 ITOCCBA

0ax4eBbIX KYJIbTYP CIEAYyET TAKKE PaCCMOTPETh COBPEMEHHBIM PBHIHOK CESUIOK, B

CBS3U C YEM, OCTAHOBHUMCS HA HEKOTOPBIX.

[Ipennaraemass pPOCCHUHCKOM KOMITAHHEN «ATpOpecypc» IHEBMAaTHYECKas
cesuika TouHOro BeiceBa MC-3 [47], ¢ Mexaypsiabem 2,1 M 1 BBITIOJIHSET (YHKIIHIO
ToJIbKO moceBa (pucyHok 1.29). HemocTaTkoM JaHHOH CESJIKM MOXKHO OTMETHTH
OTCYTCTBHE MEXaHU3Ma 3aKPbIBAHUS MOCEBOB MOJMATUICHOBOW IIJIEHKOW, HApE3KU

ApPbIKOB HMJIM YKJIAAKKW KaIllCJIbHBIX JICHT, HGO6XO,Z[I’IMOI>1 IIpyu BbIpallUBAHWUN

0ax4eBBIX KYJIBTYP B YCJIOBUAX FOKHOT'O 3aCYHIJIMBOI'O KiIMMATa.
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Pucynoxk 1.29 - Cessika mHeBMaTuueckasi ToyHoro BeiceBa MC-3

Kuraiickue npou3BOAMTENN NPEUIaraloT PYYHOW BAPUAHT BBICEBAIOLICH
CeKIMH JITs 0ax4ueBbIX KynbTyp [48]. laHHas ceKIusi KOMITaKTHAsI, YHUBEPCATbHAS

nemieBas (pucyHnok 1.30).
A SN ‘

Pucynox 1.30 — BriceBarorasi cexiust ajist moceBa 0axueBbIX KyJIbTyp Ha cailTe

Alibaba.com

Taxum 00pa3oM, UMEIOTCS pa3IMYHBIC BRICEBAIOIINE YCTPOUCTBA, TIPH BEIOOPE
KOTOpPBIX cJeAyeT oOpamarb BHUMaHUE Ha IPOCTOTE KOHCTPYKLHH,

(byHKI_II/IOHaJ'IBHOCTI/I H JICTKOCTHU KOHCTPYKIHUH.
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1.3. BeiBoabl 1o rJase 1

AHanmu3upys CyHIECTBYIOIIME TEXHOJIOTUH MOCEBA OaXUYEBbIX KYJIbTYP MOYKHO

CACJIaTb BBIBOM, YTO CYHICCTBYIOT PA3JIMYHBIC TCXHOJOTUHU, KOTOPBIMHA ABJIAIOTCA:

1.

BripamuBanue paccajpl B CHEHUAIBHBIX KOPOOKaxX M IMOCajJKa paccaibl B
IIOYBY C OJIHOBPEMEHHBIM TNOJMBOM. JlaHHAs TEXHOJOTHS YBEIUYUBAET
BCXOXKECTh M YJIy4YIllaeT MPOPACTAHME PACTEHUUA M TIO3BOJISIET H30€KaTh
3aMOpo3KoB. TexHonoruss TpeOyeT pydyHOro TpyJda INpH I[OCEBE U
HE00X0IMMOCTh 00€cTIeUueHH s MTOJIMBHOM BOJION paccaj] cpasy Mociie MoCcaaKu,
YTO U SIBJISIETCS €I0 HEJOCTATKOM.

Mexanu3upoBaHHasi yKIJIAJKa IUICHKA HA TOJI€ U PYYHOM IIOCEB CEMSH
0ax4eBbIX KYyJbTYp, IPOJIEIbIBasi OTBEPCTUS Ha TUIeHKE. JlaHHAs TEeXHOIOTHUs
CUMTACTCS TOJYMEXaHU3UPOBAHHBIM, TIIOCKOJBKY MPOLECC HW3MEIbUYCHUS
MOYBLI HE MPOUCXOJUT, TEXHUKA BBIMIOJHSIET TOJBKO PpabOTy MO YKIIAJIKe
IUICHKKA, a paboTa MO TOCEBY CEMSIH OCTAeTCs PYYHBIM, UTO SIBIISICTCS
HEKEJIATEIbHbBIM.

[IoceB u 3akpblTHE MOJISI IUIEHKOM, C MOCHEAYIOIIUM IIPOJACIIBIBAHUEM
OTBEPCTHUSI Ha MECTaxX MpopacTaHus 0ax4eBbIX KyJbTyp. JlaHHAsS TeXHOIOTHUS
yA00HO TEM, UYTO BECh MPOIIECC MOCEeBa 0AXUEBBIX KYJIbTYp MEXaHU3UPOBaHA,
KpOME M3MENbYEHHUS MMOUBbl. HenocTaTkoM JaHHOW TEXHOJIOTUU SIBJISIETCS TO,
YTO HAJI0 CBOEBPEMEHHO MPOJIeNaTh B INICHKE OTBEPCTHS, T MOILIA BCXObI
0ax4eBbIX KyJbTYyp. B mpoTUBHOM ciydae, W3-3a OONBIINX TEMIIEPATyp IO
MJICHKOM ¥ TIOBBIIIIEHHOM BJIAKHOCTH BCXO/IbI PACTEHUI MTOTUOAIOT.
[TonHOCTPIO MEXaHM3UPOBAHHBIM CHOCOO TMOCEBa C  MCHOJIb30BAaHUEM
KOMOWHUPOBAaHHOW TEXHHKH, TMO3BOJISIONIMA 332 OJWH TPOXOJ[ BBIMOIHATH
HECKOJIBKO TEXHOJIOTUYECKUX OIepaluid: HU3MEIbYECHHE TOYBBI; Hape3Ka
MOJIMBHBIX APBIKOB MJIM KANEJIbHBIX JIEHT; YKPBITUE MOJIUITUICHOBOU MICHKOM
W 3aKpblBaHWE ero KpaeB. JlaHHBIA crmoco0  SBISETCS — CaMbIM
MPEANOYTUTENBHBIM,  IMO3BOJISIOIIMM  KOMIUIEKCHO  BBINOJHUTH  BCE

MOATOTOBHUTEINIbHBIE PA0OTHI K IIOCEBY OaXUEBBIX KYJIBTYD.
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CyIlIeCTBYIOT pa3jMyHble W MHOTOYMCICHHBIC BapUaHThl TEXHUYCCKUX
CPEACTB JUISl K3MEJILUCHUS MTOYBBI, HAPE3KH TOJIMBHBIX 00031, YKIAIKU TUICHKU 1
KaITeJIbHBIX JICHT, KOTOPbIC OBLTH PaCCMOTPEHBI BHIIIIC.

Kak mokazan aHaiu3 TEXHUYECKMX CPEICTB, HE TOJBKO B HAayYHBIX
pa3paboTKax ¥ HM300pPETEHUSX, HO W HA PBIHKE CEIbCKOXO3SHWCTBEHHBIX MAIWH
OTCYTCTBYIOT KOMOMHHPOBAHHBIC arperarsl JUIsl IOceBa 0aX9IEeBBIX KYJIbTYP.

Takum 00pa3om, MO0 WTOraM aHajM3a TEXHOJOTMHA M TEXHUYECKUX CPEJICTB
BBISIBJICHO, YTO Ha CEJIbCKOXO3SMCTBEHHOM ITPOM3BOJICTBE HMEETCs ocobas
OTPEOHOCTH B Pa3pabOTKEe ONTUMATBHONH TEXHOJIOTHMHA U TEXHHYECKOTO CPEJICTBA
JUIST TIoceBa 0axueBbIX KYJIBTYp, COBMENIAIONIMX B ceOe BCE IMOJIOKHUTEIbHBIC
CTOPOHBI OIUCAHHBIX TEXHOJOTHH, a TakKe YYUTBIBasS COBMECTHMOCTH C
TEXHOJIOTHEH, CToib3yemMoii hepmepamu Keiprei3cTana.

B cBs3M ¢ 3TUM, BBITEKAaeT HEOOXOIMMOCTh B pPa3pabOTKE TEXHHUYECKOTO
CpeICTBa JUIS TOCeBa 0OaxdeBBIX KYJIBTYP, BBIIOJHSIONIETO HECKOJIBKO
TEXHOJOTHUECKUX ONEepaluii 3a OJWH TMPOXOJ TEXHUKU: H3MEIbUCHUE ITOYBHI;
HApe3KH TOJUBHBIX apBIKOB (I Cilydas TPaJWIMOHHOTO IOJWBA) MJIU YKIIAIKa
KaleabHBIX JICHT (VIS CIIy4as KalleJdbHOTO IOJIMBAa) C BO3MOXKHOCTBIO JICTKOH
NIEPE/ICIIKU B 3aBUCMMOCTH OT BBIOPAHHOT'O THIIA MTOJIMBA; YKJIAJIKH MOJUITHICHOBOM
IUICHKM CBEPXY IMOYBHI U 3aKPhIBAHHUE €€ KPacB, a TAK)KE C BO3MOYKHOCTBIO JIETKOM

YCTaHOBKH U CHSITHSI CEKIIUI BHICEBAIOIIUX ANIAPATOB KUTANCKUX POU3BOIUTEICH.
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I''TABA 2. OBOCHOBAHHUE KOHCTPYKTUBHO-TEXHOJIOTUYECKHNX
ITAPAMETPOB CESJIKN JJII BAXYEBBIX KYJIBTYP

2.1. [ToreBbIe McC/IEOBAHUSA CYHIECTBYIOIICH MECTHON TEXHOJIOTHH MOCEBA

0ax4eBbIX KyJIbTYpP

IToneBpie UccIe0BaHus CYLIECTBYIOIIEH MECTHON TEXHOJIOIMH I10CEBA
0ax4eBbIX KYJbTYp IO/ IUICHKY BIIEpBBIe ObLIN TpoBeaeHbI B 2013 roay u
noBTOpHO B 15-anpens 2021 rona B c. Ctynenueckoe COKyJIyKCKOTO paiioHa y
dbepmepa Manosp Cymapa (koHTakTHBIN Tenedon: 0550 585753), momans mocesa
apOy30B— 5 ra (pucyHok 2.1).

B noneBbix HccneqoBaHUSX MECTHOM TEXHOJOTHUU MOCeBa 0aXueBbIX KYJIbTYpP
OblT TpoBeneH ompoc (depMepa, a TaKKe 3aMep TEXHOJOTUYECKHX Pa3MepOB
3aCEBAEMOTO yJacTKa: paCCTOSHUS MEKIy apbIKaMH, ITIar BhICEBa, TTyOHMHA BhICEBA

" JPpYTUC XapaKTCPHUCTUKU.

202104/15 1409

202474415, 14:09
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Pucynok 2.1 — IloneBble ucciieIoBaHus CYIIECTBYIOIIEH MECTHON TEXHOJIOTUN

noceBa 0axueBbIX KyJIbTYp

[To uroram ompoca ombITHOrO (epmMepa MW 3aMEpPOB HMEIOLIUX pPa3MepoB

3aceBaeMOro y4yacTka Obuia cobpaHa ucxoaHas uH(opMalys, KoTopas 3arricaHa B

tabymma 2.1.

Ta6J'II/II_Ia 2.1 - OcHOBHBIE TEXHOJOTMUECKHE M IKOHOMHUYECKHUE XapaKTCPHUCTHUKHU

MECTHOHM TEXHOJIOTHH ToceBa 0ax4eBbIX KybTyp (TI0 paciienkam 2021 roqa)

3aCCsHHBIMU I10 KpasM apbIKa

No | Xapakrepucruka [Tokazarens | [Ipumeuanue
1 2 3 4
1. | PaccrostHue MeXIy CepeIMHAMHM Jlnst paHHUX copToB — 3,6
apbIKOB B IOJIE 3,6-4,0 m M, JUIsl TO3JTHU COPTOB —
40m
2. | UlupuHa apbika 50-60 cm | Yron Hapes3ku okoino 45°
3. | I'mybuna apbika 2530 oM
4. [IIuprHa Mexay CEMEHAMH,
80 cMm
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[Iponomxkenue Tabauupl 2.1

1 2 3 4
[ITar BbIceBa CEMSIH:
- ap0Oy3 0,8 M mist apOy3a Oymer
1,0m
- JIbIHS TyCTO
0.8 M
- THIKBA
1,0Mm
['myOuHa noceBa ceMsiH 5-6 oM
5. [ITupuHa 3aKpbIBAIOLIEH ILUIEHKU
JUISL YCIIOBUM TPAJULIMOHHOTO I,5wm Tonmmua 800 MUKpOH
MOJINBA, T.€. IO APBIKY
6. [ITupuHa 3aKpbIBAIOLIEH ILUIEHKU
0,9 m Tonmunaa 800 MUKPOH
JUJIS1 CJIOBUH KaneJIbHOTO MOJIMBA
7. Pacxon cemsan Ha 1 ra npu CemMeHa 3aceBaroTcs 110 2
KJIaJIKE TI0 2 ceMeHa B OJHY IITYKU C YYETOM BCXOXKECTH
500 rpam
JTYHKY Y BO3MOKHBIX TTOTEPH OT
HAaCEKOMBIX U ITHII
8. CroumocTts cemsiH B 6anke 0,5 Ecnu penpoaykuus F1 to
KWJIOTpaMM CEMEHa elle T0pOoXKe, rIe-TO
3800-4500
|l wtyk cemena = 2-3 com
COM
KonuuectBo ceMsiH B
Inauke = 1000 cemsin
9. 3aTpathl Ha NOJIUITUICHOBYIO Ha 1 ra yxogut 1 pynon =
pyJIOH
TJICHKY 25xr = 6000 com
3ATPATBI TPYIA
10. | Ycayra dpesepoBanus 1 ra moms CroumMocts I'CM BKIIHOUEHO
2000 com
JU1S1 TIOATOTOBKY IO/ IIOCEB B YCIYTy
11. | Ycayra Hape3ku apbIkoB Ha 1 ra Croumocts I'CM BkIIIOYEHO
1500 com
B YCIYTy
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[Iponomxkenue Tabauupl 2.1

112 3 4

Ha nmoces 1 ra ny>eH 6-7
YEJOBEK, B.T.U.

- 2 4eJIOBEKA JICNIA0T JIYHKHU

crepeau Taen*(500-700) = 3500-

- 1 yenoBeK ceeT ceMeHa 4900 com B JeHb, T.€. Ha 1
"7 4enoBeK

- 1 4yenmoBeK TAIUT MJICHKY ra py4Horo rnoceBa yXoJuT

- 2 4eJIOBEeKa 3aKPhIBAIOT Kpasi ATHU CPEJICTBA

IUICHKH

- 1 genoBek KUOacCT IIOYBY K

CepeIHE TICHKU

[Ipon3BOAUTENBHOCTD MOCEBA 7 [Tpu xopomio

lra
YeJIOBEK 32 § 4acoB HOJATOTOBJIEHHOM I10JI€
Omnara pabouum O06en BXOOUT B CyMMY

500-700 | omutater paboTHHKOB. Bpems
COM B JICHb HAYMHAET CYUTATHCS C
1 paGoTHHK MOMEHTa 3a0o0pa

PabOTHUKOB U3 OUPKU

- orutata 500 com 1 uen Bpems pa6oTsr 6.00-15.00 g

- ortata 700 com 1 gen Bpewms pabotst 6.00-17.00 1

Takum 00pa3om, Onarogapsi MOJEBBIM HCCIEIOBAHUSAM OBbUIM OIpeIeSIeHbI
OCHOBHBIE pa3Mepbl MMOCEBHOTO MeCTa 0aXueBhIX KyJbTYp M 3aTpaThl HA MTOCEBHBIC
paboThl. DTH JaHHBIC MMO3BOJIAT ONPEICITUTh BAXKHBIC TEOMETPHUUCCKUE Pa3MEphI
pa3pabaThIBaEMOW TEXHUKH VIS TTOCEBA OAXUYEBBIX KYJIBTYP.

Pacuér TeXHOIOrHYecKuX pa3MepoB CESIIKA HAYHEM C pa3pabOTKHU MCXOIHBIX
TpeOOBaHMI Ha TEXHHKY, Jajee ONMUPAsICh HA JAHHBIC IOJICBBIX HMCCIICIOBAHUN
nepeiiieM Ha O00OCHOBaHME KOHCTPYKTHBHO-TEXHOJOTHUYECKHX TapaMeTpPOB

YCTaHOBKH.
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2.2. Pa3zpabdoTka MCXOHbIX TPEOOBAHUS HA CESJIKY JJIA MOCeBa 0axXYeBbIX

KYJbTYP

Hcxonuble TpeOoBaHUSI HaA CEsUIKYy [UIi ToceBa Oax4eBbIX KYJIbTYpP
pa3spabotanbl coriiacHO [locoOusi MO HMCXOMHBIM TpeOOBaHUSAM K pa3pabOTKe
KOHCTPYKTOPCKOW  JOKyMEHTAIlMd Ha  O0OpyJOBaHWE  WHIWBHUIYaJIbHOTO
U3rOTOBJIeHUsT [49], METOAMYECKMM yKa3aHUSIM O TIOpsJIKe pa3padOTKH,
COTJIACOBAHMS U YTBEPKACHUS UCXOJIHBIX TPEOOBAHUM HA CEIBCKOXO3IMCTBEHHYIO
texHuKy [50], a Takke coriacHo pa3paObOTaHHBIM aBTOPAMHU HCXOIHBIX TPEOOBAHHMIA
[51].

BBoaHas yacTth.

- HauMeHoBaHue o0opyaoBanus: Cesiyika /i1 ToceBa OaXYEBbIX KYJIbTYD;

- OCHOBaHHE ISl pa3pabOTKU JOKYMEHTAIlMU Ha CO3JIaHHEe O00OpYIAOBaHUS:
MPOBEJEHHBIE HAYYHO-UCCIIEI0BATEIHLCKUE Pa0OTHI;

- Ha3HAYCHHE TEXHUKHU: MPEIHAa3HAYCHO IS MOJATOTOBKH MECTa IO TOCEB
0ax4eBbIX KYJbTYp U YCTAHOBKH KAIEJIbHBIX JICHT JJIS TTOJIMBA;

- 1IeJTh pa3pabOTKX 00OPYAOBAHUS: CO3aAHIE TEXHUKH, TTO3BOJISIONIEH 3a OJTUH
MPOXOJI BBITIOIHATH HECKOIBKO TEXHOJIOTUYECKUX OINEPaIii 0 MOJArOTOBKE 3€MJTH
JUIsl ToceBa 0aX4yeBbIX KYJIbTYP: U3MEIbUCHHUE MMOYBbI; HApe3Ka apbika (111 yCI0BUM
TPaJMIIMOHHOTO MOJIMBA) WJIA YKIIAJKa KareJIbHBIX JICHT (ISl yCIOBUN KareJIbHOTO
MOJIMBA); 3aKPhITHE TTOATOTOBJIECHHOE IO/ TOCEB MECTa MOJUITUIICHOBOH TIJICHKOM!;
- CCBUIKM Ha TPOBEICHHBIC HAYYHO-TEXHUYECKHE W OIBITHO-KOHCTPYKTOPCKHUE
paboThI: BHITIONHSAEMAsI HAYYHO-HCCIIEIOBATEIbCKas paboTa Oblia TepBOHAYATIBHO
BEITIOJIHEHA B KBIPrbI3cKOM HAIIMOHAJIBLHOM arpapHoM yHuBepcutere nMmenn K.M.
CkpsibuHa, B COOTBETCTBHH C [ OCOIO/DKETHOW TEMAaTUKOW TIO TPOEKTY:
«MexaHu3amusi TEXHOJIOTHYECKUX MPOILIECCOB B CEIILCKOM XO3SIMCTBE, UCTIBITAHUE
BO30OHOBIJISIEMBIX HMCTOYHUKOB dHeprum» (2014-2016 rr.) um panee Obuia
npoAaopkeHa B MHCTUTYyTE MAalIMHOBENEHUS MW aBTOMAaTWKM HarmoHanbHOM

Axkanemun Hayk Ksipreizckoit PecnyOnmku, B pamkax Ttembl: «lccrnemoBanue
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TEXHOJIOTUIA W pa3pabOTKa HOBBIX TEXHUYECKHX CPEJICTB JJisi ToceBa 0ax4eBBIX
KyJbTyp» B 2021 rony.

OO01uue cBeeHUs 10 TEXHUKE.

Hameuaemvie npoekmuuvie pewrenus. Ilpu ucronb3oBaHuN pa3padaThiBaeMOM
TEXHUKH OyJeT pelieHa 3aaya MoAroToBKa 3eMIIM MO/l TIOCEB 0aX4YeBBIX KYJIbTYp
(Mo mOoCeB CEMSIH WIIH MO MOCAIKy paccabl).

Ilepeuenv ob6opyoosanus. PazpabatbiBaeMoe yCTPONCTBO IOJKEH BKIIOYATh B
ce0s1 YeThIpe TEXHOJIOTHYECKUX y3J1a: Ppe3y ISl U3MENIbYEHUS [TOYBBI; apbIKOPE3 —
JUIS. HAPE3KH TOJIMBHBIX apbIKOB; YKJIAIUUK IJIEHKU — JJISI CO3JAAHUSI MYJIbUYU H
YKJIATUYUK KalleJIbHbIX JICHT JJI KaleJIbHOTO MOJIUBA.

llepeuenvy mexnonocuueckux onepayuti U NPOU3BOOCMEEHHBIX (DYHKYULI.
Pa3pabarbiBaeMoe yCTpOHCTBO MO3BOJISIET BBINOJIHUTH OJHOBPEMEHHO HECKOJIBKO
TEXHOJIOTUYECKUX ONepaluil: W3MeJIbYeHUEe, Hape3Ky apblKOB WIH YKIAJIKY
KaIeJIbHbIX JIEHT U 3aKPbIBAHUE MECTA MOJIMITUIICHOBOU IJIEHKOU.

Ycnosus skennyamayuu o6opyoosanusi:

- peXUMBI pabOThl 000PYAOBAHUS — MIEPUOANYECKUI;

- BUJIbI 0OCTTY>KMBaHUSI 000PYIOBAHUS — MIEPUOANIECKOE;

- mapameTpbl KIMMAaTUYECKUX YCJIOBUU — TeMIEpaTypHBIM PexXUM padOThbI
ycTpolictea - B npegenax +10...+50 °C; BnaxxnocTs M aTMOCc(epHOE HaBICHHE
HOPMAJIBHOE; arpeCCUBHOCTb CpeAbl - B Mpelenax JOIMYyCTUMON KOHLEHTpaluu;
3aMbIJICHHOCTh CPEIHSS;

Cmaduu u osmansl paspadomKy  KOHCMPYKMOPCKOU  OOKYMEHMAayuu.
Hcxonnble naHHble, HEOOXOMUMBIE Ui Pa3pabOTKU MPOEKTHOW JOKYMEHTAIUH
TeXHUKU uMeroTcs. OHU ObUIM TOJYyYEHBl MO MTOraM IMPOBEACHHBIX IMOJEBBIX
VCCIICIOBAHUM.

[TateHT Ha TeXHUKY: Toyy4yeH eBpasuiickuii nateHT Ne046860 «Cesuka nis
noceBa 0ax4yeBbIX KynbTyp». JlaTa nomyuenus: 27.04.2024.

Texnnuyeckue TpedOBaHUs.

Tpebosanus k napamempam u XapaKkmepucmuram 060py008aHus..

- MPOU3BOAUTENBHOCTh YCTPOUCTBA — 5 ra B CMEHY (3a 8 4acoB);
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- rabapuTHbIe pazMepsl - 10 2300Mm*2100MM*2300MM;

- Macca, He 6omnee 1300 xr.

VYceTpoiicTBO JOKHO 00€CTIeYnBaTh:

- TOJIHYI0O MEXaHHU3alMI0 padoT MO M3MEIbUYCHHIO, HAPE3KE AapbIKOB WIIH
YCTaHOBKE KareJIbHBIX JICHT, a TAKXKE 3aKphIBAHNE MTOJIMATUIICHOBOW TNICHKO;

- BO3MOXKHOCTh MaKCHUMaJIbHOW YHU(DUKAIMIO y3J0B 00OpyAoBaHus 0€3
NepeIeNKH IPYTUX Y3JI0B;

- ONTHMalbHOE U OecmpephlBHOE BEACHHE TEXHOJIOTHUECKOro Tpoliecca
MOJTOTOBKY MECTa TMOJI TOCEB 0aXUeBbIX KYJIBTYD;

- 00CITyKUBAIOIINA MTepcOHA — | YeIoBeK.

Tpebosanus k napamempam IHep2oOHOCUmMenell.

- UICTOYHUK MMUTAHUS — arperaTUPyeTcs C TPaKTOpoM, TSIroBoro kiacca 1,4 kH.

Tpebosanus Kk HAOEMHCHOCMU:

- MUHIMAJIBHBIN CPOK JI0 KaIIUTEILHOTO PEMOHTA - 5 JIET.

- 3HAYEHUs CpeAHEeHl TPOJOJDKUTEIBPHOCTH TMPEObIBAaHUS TEXHUKU B
paboTOCIIOCOOHOM COCTOSIHMM O€3 y4yeTa BpEMEHU Ha OOCIY>KMBAHHE U TEKYILUE
PEMOHTHI B T€YEHUE CYTKH — 110 12 yacos.

- 000pyI0BaHKE JTOJDKHO OBITH PEMOHTOIIPHUTOTHBIM;

- Y3JI6I TOJDKHBI OBITh JIETKO3aMEHSIEMBIMHU.

Tpebosanus k 2KcnIyamayuoHHoU 6e30nacHOCmu’

- Bpalaromuyecs 4acTh (pe3bl J0DKHA UMETh 3aIlIUTHBIC OTPAXKICHMS;

- BpaIlfaomrecs 3Be3/I09KU JOJKHBI ObITh 3aIIUIIECHBI KOKYXOM;

- YCTPOMCTBO JOJKHO OOECIeYMBaTh TOJHYI0 MEXaHU3AIHMI0 Mporecca
MOJITOTOBKH MECTa TOJT ITOCEB 0aXUeBBIX KYJIBTYD;

- Ha BpalIalONIUXCsl W JBIDKYIIMXCA YacTSAX YCTPOWCTBA TOJDKHBI OBITh
YCTaHOBJICHBI 3HAKH OE30MaCHOCTH,

- BCC Y3JIBl U MEXAHHW3MBI JIOJDKHBI OBITh YCTAHOBJICHBI B JICTKOJIOCTYITHBIX
MecTax JiJist 00CITy )KHBaHUS U PEMOHTA;

Tp€606aHuﬂ K DKOJI02U4eCcKoll 6e30nacHocmit.
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- YpOBEHb IllymMa, BUOpaluMd W MbUIM OT YCTPOMCTBAa JODKHA OBbITh B
JOMYCTUMBIX MpeJenax;
- YCTPOMCTBO AOKHO UMETh JOTIOHUTEIBHYIO €MKOCTh JJIsi cOOpa OTXO/I0B.

((TD€60661HM}Z K aemomamu3ayuu).

Oco0b1x TpeOOBaHMI HE UMEETCS.

Tpebosanus k mempono2uieckomy obecnedenuio:.

OcoObIx TpeOOBaHUI HE UMEETCS.

CrpoutesibHbIE TPEOOBAHUS.

TexHrka MOOUIIbHAS, B CBSI3U C YEM CTPOUTENBHBIX TPEOOBAHUN HE UMEETCHI.

TpeOoBanus k mocraBke 000Py10BAHUS.

1) Tpebosanus k KOMNIEKMHOCHU NOCTNABKU

- BCE Y3JIbI U JIETAJIU JIOJKHBI OBITh B KOMILUICKTE;

- BCE Y3JIbl U IETAJIN JIOJKHBI OBITH COOpAHBI;

2) Tpebosanus x 0O60pyoosanulo, cooupaemomy HA mecme MOHMANCA, NO
nposedeHUI0 KOHMPOIbHOU COOPKU U 0OKamKke uacmeti 000py008anus Ha 3a800e-
uzeomosumee:

- TeXHUKa JIOJDKHA OBITh 3apaHee MOJAroToBiieHa st padoTel. COopka u
MOHTa)X Ha MeCTe paObOTHI HE JIOMyCKAeTCS;

3) Tpebosanus k KoHcepsayuu 060PYO08aAHUSL:

- B ClTy4ae KOHCEPBAIMM TEXHUKA JJOJDKHO OBITh 3aYUIIICHO OT MBLIH U TPSI3H.

4) Tpebosanus Kk Mmapruposke 060py008aHusl.

- Ha YCTPOWCTBE JOJKHBI OBITh YKa3aHbI MECTa CTPOTIOBKU;

- AOJIZKHBI OBITH YKa3aHbI CTPCJIKHU, YKA3bIBAIOIINC HAIIPABJICHUC BPAICHUA .

2.3. O00cHOBaHHE OCHOBHBIX KOHCTPYKTHUBHBIX NAPAMETPOB CesLJIKHU J1JIs1

nocesa 0ax4eBbIX KYJbTYP

Ob6ocHOBaHME OCHOBHBIX KOHCTPYKTHBHBIX Pa3MEpOB CESUIKH ISl MOCEBa
0ax4eBbIX KyJbTYp HAayHEM C H3Y4YEHMs] TEXHOJIOIMYECKOIro IMpolecca IoceBa

0ax4eBbIX KYJIbTYpP, IPAKTUKYEMbIX MECTHBIMU (hepMepaMHu.
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TexHomoTHsS BKJIIOYAET B Ce0S TMOCIIEIOBATEIBHO BBHIMOIHIEMBIE OIEPAIlHH;
U3METbYCHUE TIOYBBI; HApe3Ka apbIKOB, YKJIaJKa IMOJUATHICHOBOW IJICHKH IS
cllydast TPaJUIIMOHHOTO OOPO3IKOBOTO MOJMBA U YKJIAJIKH KaleIbHBIX JICHT IS
CITydast KareJIbHOTO OPOIICHHS.

Jis 3 (eKTUBHOrO BBITIONHEHUSI BCErO TEXHOJOTMUYECKOTO Tpolecca B
KOHCTPYKIUHU pa3padaTbiBa€MOM TEXHUKH JOKHBI OBITh CICAYIOIINE Y3IIbI:

- (hpesa — U3MENBYNTEINb TTOYBHI;

- ApBIYHUK;

- MEXaHU3M YIIJIOTHEHHUS CTCHOK aphIKa;

- MEXaHU3M JJISl YKIIQIKH TUICHKH;

- MEXaHHU3M YKIIQJKU KareabHbIX JICHT.

O6ocHOBaHME KOHCTPYKTHBHBIX Pa3MEpOB CESJIKU JUIsl MoceBa OaxueBBIX
KYJITYp MOJIPOOHO OMKCaHa B HAYYHOU cTaThe aBTopa [52]. Takke mis u3ydeHus
METOJUKA  OOOCHOBAaHUS  KOHCTPYKTHBHO-TEXHOJOTHYECKHX  IapaMeTpOB
CEeJIbXO3TEXHUKN ObLTH HccienoBanbl padoTel Kazakora M.B. [53], bynaBuniieBa
P.A. [54], Peenko B.1O. [55], Mycuna P.3. u Kapumosoii P.A. [56].

O6ocHOBaHME pa3MEPOB apblUHUKA CIIEAYET HA4YaTh OT Pa3MepoB MpoduiIs u
pa3MepoB aphiKa, MPAKTUKyEeMOW MECTHBIMH (epMepamMH MpU MOCceBe 0axueBBIX
KYJIBTYp (PUCYHOK 2.2).

m=36-40m

ln=15m ln=15m

¥

Lkr.=09m, Lk1.=09m |

L 3
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Pucynok 2.2 - IIpoduns u pa3pe3 KOHTypa apbika, OArOTOBICHHOM sl TOCeBa
0axueBbIX KyJbTyp: L1 — mupuHa nHa apeika, M.; Lk — mupuHa apeika, M.; LC —

MprHA MCXKIY IMOCCIHHBIMHU CCMCHAMMU, M. Lk.T. — I pHUHA MCXKAY KallCJIbHbIMHA
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JICHTaMH AJId IIOJIMBA, M., Lo — IIUPHUHA ITIJICHKH, M; Lm— MHAPpHUHA MCXKOYPAAbi,

M.; Hm —rmyOuna 3anenku cemsiH, M.; Ha — riryOuHa apbika, M.

ITpr 060CHOBAaHHH Pa3MEPOB OCHOBHOI'O y3JIa CESUIKH - apblYHHKA HU3yYEHBI
tpyasl [agamenmaa K. 1. [57], Xamumosa . /1. [58], YUeboTapesa M.U. [59].
Takum 00pa3oM, B COOTBETCTBUH ¢ MpoduiaeM H pa3sMepaMH apbika

KOHCTPYKTHUBHBIC Pa3Mephl apbluHUKA OYAyT CIACAYIOIUMU (PUCYHOK 2.3):

/v \w R W=
\/

L+

Awg

ALK

Pucynok 2.3 - OCHOBHBIE KOHCTPYKTUBHBIE Pa3MEPbI aPbIYHHUKA

- IIMPUHA KPBLILEB apbldHKKA B BepxHel vactn:  Awrk = LK + (0,2m -
0,4m);

- IUPYHA APBIYHUKA 110 JHY apbIKa: Aw.o = Ld = 0,3m.

- BBICOTA apbIYHUKA JIOJHKEH COCTABIISTh: As.x =Ha ~+ (0,2m - 0,4m).

OnHON M3 cieayrolMX 3ajay, TPeOYIOLUX pELIeHHs IMPU IIOCEBE CEMSH,
ABJIAETCS TINATENbHAs IMOArOTOBKA MOYBBI K IIOCEBY, KOTOPBINA 3aKIHOYAETCS B
MaKCHUMAaJIbHOM €€ M3MEJIbUECHUU Ha ONpEeICICHHYIO TITyOuHY.

OObIYHO MpU BCHAIIKe 3101 U IPU BeCEHHEM OOPOHOBAHUU MOYBA MOIYYaeTCs
Haubosee M3MEIbUEHHOM MO CpaBHEHHWM C BECHOBCHalKoil. Pa3zpabarbiBacmas

TCXHHUKA JOJIKHA OBITH HpI/ICHOCO6JI€Ha K pa60Te JJIs1 oboux CJIy4acB, B CBA3H C UCM,
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TpeOyeTcs yCTAaHOBKA Ha CEsUIKY YCTPOMCTBA M3MENbUYECHHMS OYBBI, TO3BOJISIONIEE
Jy4lIe NOJATOTOBUTH MOCAT0YHOE MECTO ISl CEMSIH.

YcTrporicTBoM, HamboJee YIOBICTBOPSIOMUM TPEOOBAHWIO MAKCHMAIBHOTO
U3MelIbueHHUs MOYBHI siBisieTcs ¢pe3a. [Ipu 060CHOBaHMM OCHOBHBIX MapaMeTpoB
¢dpe3sl ObUIH M3y4eHBI Tpyabl ManaeHkoBa K.A. [60], [Hupokux 3.B. u Mopo3
T.10. [61], Kynpsikunaa B.®. [62], Annommnaa H.B. u Ucmannos U.A. [63].

Ecnu pa3zpabaTbiBaeMblii applYHUK CLETUISETCS Cpa3y 3a TPAKTOPOM, TO B TOM
clly4ae MCIOJIb30BaHUE TPAJAUIIMOHHOTO Basia otoopa moiHocTr (BOM) Tpakropa
HE MpPEACTABISIETCS BO3MOXHBIM. B CBSI3W ¢ 3TUM HEOOXOJMMO HCIOJIb30BaTh
QIbTEPHATUBHBIA  BapHaHT, KOTOPHIM MOXET TIOCIYXKUTh HCIOJIb30BaHHE
TUAPONPUBOJIA TpakTopa. [ HWAPOMOTOp, NPUBOIAIIMICA B JBH)KEHUE OT
TUAPOINPUBOJA TPAKTOPAa MOYKHO HCIMOJIb30BATHCS OJHOBPEMEHHO IUIsl MPUBOJA
bpe3bl U BpallleHHs] BaKyyM-BEHTHJIATOpA BbICEBAONIETo amrmapata. ['uapomotop
JIOJDKEH oOecrieunBaTh MaKCUMaIbHYIO 4acTOTy BpauieHus. biaronaps 0onbmmm
obopoTaM (ppe3a MOKET MaKCUMaIbHO U3MENbYaTh MOYBY, & BAKyyM-BEHTUIISITOP
JOCTUTHET HauOONbIIeH NPOU3BOJUTEIBHOCTH, M, COOTBETCTBEHHO, CO3]1aCT
OoJbIIIe BaKyyMa JJIsl BBICEBAIOILIETO armapara.

B KOHCTpyKIMHM HU3MENbYUTENs TOYBBI TpeOyeTcss OO0OCHOBATh IIMPUHY
pacnoyiokeHus: (ppe3 OTHOCUTEIBHO apblka, TIyOMHY H3MENIbYEHUs MOYBBI U
HIUPUHY U3MEIIbYaeMOTO y4acTKa MOYBHI.

- paccTosiHUe Mexay (pezamMu OyJaeT paBHA PACCTOSHUIO MEXKIY CEMEHaMU
(pucyHOK 2.2), corjlacHO KOTOpOMY JAaHHBINA MoKa3areiab Oyner paBeH Pui.cp = LC
=0.7 m.

®pe3bl T0JDKHBI UMETh BO3MOXKHOCTD PETYJIMPOBKHU IMTUPUHBI MEX Ty HUIMHU Ha
+0,2 M, T.e. MakcuMaibpHas mmupuHa @.uw.max = 0,9 m, a MUHUMAaJIbHAs [IMPUHA
Qw.min = 0,7 m.

- r1yOUHa U3MEJIbYCHUsS TOYBBI MIPUHUMAETCS B 3aBUCUMOCTH OT TJIyOUHBI
noceBa cemsiH Hn. JKenatenbHo obecriedeHre MaKCUMAIbHO BO3MOKHON TTyOHHbI
U3MEJIbYEHHUS TOYBBI, B IEISIX HAWOOJIBIIErO0 HAKOIJICHUS BJArv IMoj CEeMEHHbIM

noxkeM. C ydeTroM cTaHJIApTHOW TIIyOMHBI BCIHALIKA M YCTPAHEHHUS BO3MOKHOMN
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JUITHEH Harpy3ku Ha (pesy TiryOrHa W3MENbUCHHS JOJDKHA ObITh paBHBIM D2 =
0,15 m.
- IIUPUHA U3MEITFYESHHOTO YYacTKa Mpu ABMKEHUH dpe3bl Puzm = 0,2 m.
[Ipeanonaraemas KOHCTPYKTHBHO-TEXHOJIOTHUECKass cxeMa (pe3bl MoKa3aHa

Ha pucyHke 2.4.

rmgpomoTop Bakyym-Hacoc

| AN

Lennaa 3ybuatan
nepedaya H WECTEQHA

bpesa \ /
®ramax=0,15m ﬂ

-

—
—
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I

©w.min=0,7 m Pusm =0,2 m

w. max=1,0m

Pucynox 2.4 - OcCHOBHBIE KOHCTPYKTHUBHBIE pa3Mephl (ppe3bl

CrenyromuM KOHCTPYKTHBHBIM JJEMEHTOM CESUIKM JUIS IIOCEBA 0axdeBBIX
KYJIBTYD SBJISETCS YCTPOUCTBO YIS YIUIOTHEHHS CTeH apbika. C TEXHOJIOIHMYECKOM
TOYKH 3PEHUS HMEETCS HEOOXOAMMOCTh B aAKKypaTHO HApEe3aHHOM aphIKe H
YILIOTHEHHOM CTEHKE U JHE apbiKa. JlaHHbIE IOKA3aTEIH SIBIISIOTCS 00s3aTeIbHBIMU
UL O0JeryeHus Ipolecca MoiauBa pacTeHuil. Ilpu aHanmM3e KOHCTPYKIIMU
YIIOTHHUTEIIS OBUIN H3y4Y€HBI COOTBETCTBYIOIIUE TPY/IBI i KOHCTPYKIIMH HEKOTOPBIX
aBTOpOB [64, 65, 66].

VIUIOTHEHHE CTEH W JHA apblKa MOKHO IPOBECTH MEXaHHM3MOM KOJECHOIO
THITa ¥ YCTPONCTBOM B BHJIE 5KEJI00KOB. [IpenMyIieCTBOM YIUIOTHUTENS KOJIECHOTO
THIIA SBISETCS MAJO€ CONPOTHBICHHE IIOYBBI MPU IBIKCHMM arperara,
BO3MOKHOCTB PEr'YJIMPOBKH JABJIEHHUS HA MOYBY, ITyTEM HAIIOJHEHHS BHYTPEHHETO
IPOCTPAHCTBA YIUIOTHUTEIS BOIOKO.

[IpenMyIIeCTBOM YILIOTHUTENS JKEJIOOKOBOTO THIIA SBISETCS IPOCTOTA
M3rOTOBJIEHHS, a HEJOCTATKOM OTCYTCTBHME PETyJIHPOBKH JaBJEHHS Ha MOYBYy. B
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CBiA3U C OTHM, HanoOoce noaAxXoaiAmuM H 3(1)(1)CKTI/IBHBIM M1 KOHCTPYKIHUH

p33pa6aTBIBaCMOﬁ CCAJIKU ABJEAICTCA YINIOTHUTCIIb KOJICCHOI'O THIIA.
KOHCTPYKTI/IBHBIG pPasMEPLl YINIOTHUTCIIA apbIKOB TAKKC CICAYCT IPUHHUMATb

HCXOOA M3 PA3MCPOB HpO(I)I/IJ'IH dpbIKa, KOTOPBIC MOOJIKHBI OBITH CJICOAYHOIIUMU

(pucyHok 2.5):

¥n
¥

Yo

Pucynok 2.5 - OCHOBHbIE KOHCTPYKTHUBHBIE Pa3MEPBI YIJIOTHUTEINS CTEH U JHA

apbIKa

- IMpUHA YIUIOTHUTEIS 110 JHY JOJKHA COOTBETCTBOBATH pa3sMepy IITMPHHBI
JIHa apbIka ¥ OyaeT coctaBisaTh Yo = Ld = 0,3m.

- MIUPWHA YIUIOTHUTENS TI0 CepeANHE JTOJDKHA OBITH OOJIBIIE YeM TTyOMHa
apbika u Oynet paBHa V¢ = Lk + (0,2m - 0,4m).

- HApYKHBIA TUaMETp KoJieca (BhICOTA) YILIOTHUTEIIS T0JKHA OBITh paBeH Yok
= Ae.x = Ha + (0,2m - 0,4m).

- BHYTPEHHUU JUaMeTp YIUIOTHUTENS V6.0 Oepercs B 3aBHCUMOCTH OT
pa3MepoB YCTaHABJIMBAEMOTO Ha OCh TIOIIIUITHHUKA.

- IWaMeTp OCH YIUIOTHHUTEINS Yo BBIOMpAETCS TOXKE MPOHM3BOJIBHO, C YICTOM
BO3MOKHOCTH KPETUICHHS I PA3MEPOB UCITOJIH3yEeMOTO O IITUITHUKA.

[maBHBIM KOHCTPYKTHBHBIM DJJIEMEHTOM CesSJIKA I ToceBa OaxdeBbIX

KyJbTyp SIBISE€TCS BbICEBAIOLIMI ammapaT. /[l pa3paboTKu KOHCTPYKLUU
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BBICEBAIOIIETO armapaTra ObUTM M3yYeHbI TPYJbl U U300pETEHUsT MHOTHUX aBTOPOB
[67, 68, 69, 70, 71], mo nuToram KOTOPHIX OBLIO PEIIEHO, YTO BHICEBAIOIIMIA aIlapar
JIOJKEH OBITh KOJIECHOTO THUIIA JIJIE TOTO, YTOOBI MOT JIBUTAThCS (KATUTHCA) MOBEPX
IJIeHKH, o0pa3oBaTh MOpe3bl Ha IUIEHKE U 00ecleuyrMBaTh TOYHBIA BBICEB 110
YCTaHOBJICHHOW HOPME M 3aJIe/IbIBaTh CEMEHA Ha TpeOyeMyto rTyOnHy Ha Tope3ax.
Ha npakTtuke cemeHa 3aceBarOTca MO KpasiM apbika, ¢ Mexaypsasem 0,7 — 0,8 m.
TO4YHOCTH HOPMBI BBICEBA CEMSIH MOYKHO OOECIEUUTh TOJIBKO MPHU HCIOJIb30BaHUU
BaKyyMHOTO BBICEBAIOIIETO armnapara.

CoryiacHO TPOU3BOJICTBEHHBIM TPEeOOBAaHUSM, HOPMa BBICEBA JIOJKHA OBITh
makcumyMm 0,35 - 0,4 kr/ra, KOTOpBIM 0OecrieYrBaAETCsl TIPU IIare BhICEBA CEMsH B
npeaenax 0,8 — 1,0 m B ogHOM psiny. TpeOyemas riryOrHa BhICEBA CEMSIH OaX4eBBIX
KyJabTyp - 0,03 M.

Hcxonda w3 BhIIECKa3aHHBIX TpeOOBaHW, pa3Mepbl pa3padaTbiBaeMOi

KOHCTPYKIUS BBICCBAIOIICTO allliapara KOJICCHOI'O THUIIA JOJIPKHbBI OBITH 000OCHOBAHEI

p Hanpasnedue spauieHms
BEICEBAMIWEND HONECa
f 5

Bakyymnpoeog

cleayronmmM o0pa3oM (pucyHok 2.6):

BHr.n. =0,03 m

BhICEBAMIWMNA JUCH
C OTBEPCTHEM NOA,
CEMEHA

=051m

BRa

BaKyyMHOE NpOCTPaHCTED
BLICEBAIOLLEND KOMECa

OKHO NogayW CeMAH
EMEHHOW #enob

MNepenBWHHEA NEPErOPOLHE

BE3BEHYYMHOE NPOCTREHCTED
BEICEBEIWLErND HONECE BrICEBEHWWIA phIYET

PucyHok 2.6 - OCHOBHBIE KOHCTPYKTUBHBIE Pa3MeEPhI BHICEBAIOIIETO KOJieca
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- JUIMHA OKPY’KHOCTH BBICEBAIOLIET0 KoJyieca JOHKHA ObITh KpaTHOU 0,8 1 1 M.
Haubonee ontuManbHON IIMHON OKPY’KHOCTH BBICEBAIOIIETO KoJieca OyIeT pa3Mep
4 M, koTopas Obli1a ObI KPaTHOM cpa3y Ha JiBa paccMaTpuBaeMble Iard BoiceBa: 0,8M

(xkpatHocTh 1/5) u 1,0 M (kpatHocTh 1/4). Ho, mpu 3TOM AuaMeTp BBICEBAIOIIETO
KoJieca JIOJDKHA OBITh paBHA d = % =4/3,14=1,27 m.

Takoit OouyblION JgUAMETp BBICEBAIOIIETO KoJieca HE TMpUEMIIEM IS
KOHCTPYKLUU pa3pabaTbIBa€MOM CESIIKU.

B CBA3M ¢ 3TUM O OTACIBHOCTHM PACCUUTHIBAEM HAPYXKHBIE JUAMETPBI
BhICeBaromiero koyueca as mara 0,8 u 1,0 m:

- Ipy 1are BeIceBa, paBHOM 0,8 M 1 IIpU YCIOBUH, YTO HA OJJUH 000POT KoJjeca
OyZeT BbICEBAThCS JBa CEMEHA JUIMHA OKPYXXHOCTU BBICEBAIOIIETO JUCKA JOJIKEH

ObITh 0,8M * 2mT = 1,6 M.
[Ipu »TOM nIMaMeTp BBICEBAIOIIECTO Kojeca OyeT paBHa d = % =16/3,14 =

0,51 m.
- IIpM 1Iare BbIceBa, paBHOM 1,0 M 1 ITpH YCIOBHH, YTO HA OAMH 000POT KoJjeca
OyZeT BbICEBAThCA [IBA CEMEHA IJIMHA OKPY>KHOCTH BBICEBAIOILIETO JIUCKA JOJHKEH

opiTh 1,0M * 2mr = 2,0 M. [Ipu 3TOM auaMeTp BBICEBAIOIIETO Kojieca OyaeT
coctanams d = ==2,0/3,14=0,64 .

Takum 00pa3oM, ¢ TEXHOJIOTHYECKOU TOYKH 3PEHUS U3TOTOBUTH BHICEBAIOIIICE
KOJIECO C BO3MOKHOCTBIO OJJTHOBPEMEHHOTO COBMeEIIIeHU 11aroB BeiceBa Ha 0,8 1 1,0
M HEBO3MOXHO, B CBS3U C 4eM, TpeOyeTCs M3rOTOBUTH BHICEBAIOIINE KOJeca IO
OTJIEJILHOCTH JJIsI Ka)KJ0ro IIara.

- IIMPHUHA BBICEBAIOIIETO KoJjieca MoJpKHA ObITh B peaenax 0,05-0,07 m.

- KOJIMYE€CTBO BBICEBAIOIIUX PHIYAroB CEKINM — 2 MITYK;

CrnenyrommM y3JI0M CEsUIKH Ui 0aX4yeBbIX KYJIbTYp, aJIalTHPOBAHHON K

MECTHOM TEXHOJIOTHH TOJKEH ObITh MEXaHU3M YKJIaIKU IJICHKH (pUCYHOK 2.7). [lyis

U3yUYeHUs JIaHHOTO y3i1a ObLIH HcciaenoBanbl padotel Crapein B. [72], Byry3oa

A.E. [73], Komy6a B.U., ITyzesuu K.JI., [TyzeBuu B.B., Ky3top B.M. [74].
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Lnn=15m

PyAoH NOAWITUAEHOBOWR
MAEHKM

PynoH NOAWITHAEHOBOW NASHKK —

-

-

PasmoTaHHEA NAeHka

[
J
|

Hanpasnawowwe TpyBrM
Hanpasnawouiue TpyBru

YHAI340YHOE HOMECo JaKpeIBAOWWIH GUCK

| Lm.a. -, .
: ¥HNagouHoe Koneco 3akpeIBaOWKiA
AWCK

lyk.=lnn-01
Lso.=Llnn+ 01
[ |

Hp
HH.T.

Pucynok 2.7 - MexaHu3M yKIaJKi TUIEHKH (MYJbYUPOBAHHMS)

JlaHHBIN y3e BKJIIOYAeT MEXaHU3MBbI: KPETUICHUs TOJUATUIICHOBOM TUICHKHU;
MO/Ta4uM TJICHKW; Hape3Ku OOPO3Ibl U 3aKPHIBAHUS KPACB TUICHKH TIOYBOH.

JleTanu MmexaHu3Ma i YKJIQJIKH TJICHKU: YKJIaI09YHOE KOJIECO; 3aKPhIBAIOIINN
JIUCK; HAMpAaBJISIONINE TPYOKHU TOJDKHBI BHIOMPATHCS W3 CTAHIAPTHBIX JeTaliei
Pa3TUYHBIX CEIbX03MAIIIMH, B CBSI3U C U€M, KX Pa3MePhl TOKE MOTYT OBITh Pa3HBIMHU.

Ho, onTuManbHbie pa3Mepsl AeTanei JOHKHBI ObITh B CIEAYIONINX MIpeaesiax:

- TMaMeTpa yKiagouHoro kojeca - dy.x. = 0,2m - 0,3 m;

- IMaMeTp 3aKphIBaroIero aucka — dz.0. = 0,25 — 0,35 m;

- paccTosiHUE MEXIy YKIaJOYHBIM KOJECOM M 3aKPBIBAIOIIMM JTUCKOM I10
BO3MOXXHOCTH JOJKEH ObITh MUHUMAJIbHBIM, M, MOXET KOJIEOJEeTCsS B Tpeiaenax
Lyv.o. =0,2-0,3 m.

- IIIMPYHA PACCTOSHUSI MKy YKIAT0YHBIMH KOJIECAMU JIOJDKEH ObITh MEHBIIIE
Ha 0,1 M, yuem mupuHa mienku Ly.x. = Ln —0,1;

- MIAPUHA PACCTOSHUS MEXKIY 3aKpHIBAIOIIUMH JUCKAMU JIOJDKEH OBITh
oosbie yeM Ha 0,1 M, yeM mupuHa mwieHku Lz.0. = Ln + 0, 1.

- BRICOTA PACIIOJIOKEHUS PYJIOHA Hp M BRICOTA PACTIONOKEHHUS HAPABIISIOIINX
TpyO Hu.m. ycTaHaBIMBaeTCs B 3aBUCUMOCTH OT KOMIIOHOBKM OCHOBHBIX

KOHCTPYKTHBHBIX Y3JIOB CCAJIKH, T.C. IO YCMOTPCHHUIO.
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[TocaemHUM y3JI0M TEXHHKH, TPEOYIOIIUM 000CHOBAHMSI TAPAMETPOB SIBIISICTCS
MEXaHU3M YKJIaJIKU KareIbHbIX JICHT (pUcyHOK 2.8). J[i1s1 000CHOBaHMS TapaMeTPOB
JaHHOTO y3J1a ObUTH M3ydeHbl paboThl MapthiHoBa H.B. [75, 76] u nzo0peTeHus B
naHHou obactu [77, 78].

JlaHHBIAH MEXaHW3M SBJIIICTCS TPOCTBIM W COCTOMT W3 TPYOBI, T
HaBENIMBACTCS OyXTa WJIM PYJIOH KalCIbHBIX JICHT, KOTOPBIA B CBOIO OYEpEIh

HABEILIMBAETCS HA paMy TEXHUKH (PUCYHOK 2.8).

L 6.xc

PynoH KanensHoH neHTe

. —

//_. E3paxus, yOepHHESOLLER pyNOH

X

d B.xo.

[F2N Wy

F3zmOT8HHER HENENDHER
—_—]

newta ﬂ—_h“h——_____h__h

COWHMHE gNA YHASGKK
KEMNENBHOH AEHTE

HE ZEMIH

I\

Pucynok 2.8 — MexaHu3M yKJIaJKu KareabHbIX TPyO

Jinsg  ykiaaaKyd  KamesdbHBIX — JIEHT HA  3€MJII0  CIYXKUT  COLIHMK,
YCTAaHABJIMBAKOIIMICA HAa  HWKHIOK 4acTb pambl  ceskd. OCHOBHBIE
KOHCTPYKTHUBHBIE pa3Mepbl COCTABJISIOIIUX JAHHOTO MEXaHu3Ma: OapaHkKu s
YAEPKAHUA PYJIOHA 3aBUCAT OT PasMEPOB PYJIOHA U MOTYT MEHATHCS, a pa3Mepbl
COIIIHUKA MOTYT OBbITh IPOU3BOJIbHBIMHU.

B cBs3u ¢ ueMm, nmpuHUMAaEM L o = Loyxm; 0 6.0 = Doyxrm-
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BeicoTa pacronokeHusi pyJioHa KalleJIbHOTO OpPOIIEHUS YCTaHAaBIUBACTCS B
3aBUCUMOCTH OT KOMITOHOBKH OCHOBHBIX KOHCTPYKTHBHBIX y3JIOB CESUIKHU, T.€. MO
YCMOTPEHHIO.

bnaronaps aHanmmM3y CyIIECTBYIOIIEH MECTHOH TEXHOJOTHMH OOOCHOBAHBI
OCHOBHBIE KOHCTPYKTHBHO-TEXHOJOTHYECKHE pa3Mephl Y3JIOB pa3padaTbiBaeMOil
CESUTKH JIJISl TIOceBa 0aX4yeBBIX KYIbTYp (Tabmuma 2.2).

Jlanuple  pacueTHble  (OpMyJIBl M TOKa3aTeld  IO3BOJSIIOT  IpH
KOHCTPYHPOBAHUH TPHUACPKUBATHCS ONPEACICHHBIX Pa3MEpPOB, a TaKkKe 3apaHee
3aKJIaJbIBaTh B KOHCTPYKLMIO BO3MOJKHBIE 3amachl, PETyJIUPOBKH JJII U3MEHEHUs

B3aMMHOI'O PACIIOJIOKCHUC Y3J10B p33pa6aTBIBaCMOﬁ TCXHHKH.

Tabnuna 2.2 - KOHCTpYKTHUBHBIE pa3Mephl CESUTKH JJI MOCeBa 0aXUeBbIX KYJIbTYP

Enun.
Ne [Toka3arenp Pacuernas popmyna | 3naueHue
U3M.
1 2 3 4 5
Koncmpyxkyus aperunuxa
[[IuprHa KphUIbEB apBIYHHKA B Aw.x = Lk + (0,2m-
1. M 0,7-0,9
BEpXHEH yacTu 0,4m)
[ITupuHa apbIYHKKA 110 THY
2. M Aw.o = Ld 0,3
apbiKa
As.xk = Ha + (0,2m -
3. | Bricora apbryHuka M 0,5-0,9
0,4m)
Koncmpyxkyus gppeswi
CpenHee pacCTOSIHUE MEXIY
4. M Qu.cp = Lc 0,7
bpezamu

MaxkcumanbHOE pPacCTOSTHUE
S. M @. . max 0,9
Mexay ppesamu

MuHMMaIbHOE PACCTOSTHHE _
6. M Dw.min 0,7
Mexy dhpezamu
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[Iponomkenue Tabauip 2.2

FJ'IY6I/IHa N3MCJIBYCHU II0YBEI

7. M Den 0,05-0,15

dpesoii
[[IuprHa N3MEITBYEHHOTO

8. M Dusm 0,2
ydacTka

Ynromnumens nouswi

[[IuprHa yIIIOTHUTEINS 110 JHY

Q. M Yo =Ld 0,3
apbIKa
[IIupuHa yrIOTHUTENS MO Ye=Lk + (0,2m -

10. M 0,7-0,9
CepelIMHE apbiKa 0,4m)
Hapyxueiii nuame Yok=Ae.x=

11. b P M 0,5-0,7
YIUIOTHUTENS = Ha+(0,2m-0,4m)
BryTpeHHUI quaMeTpsl

12, M V6.0 0,3
YIUTOTHUTES

13.| AnameTpsl OCH YIUIOTHUTEIS M Yo 0,1

Buicesarowee koneco

HapyxHsblii nnamerp

14, M 0,51; 0,64
BBICEBAIOIIETO KOJieca

15.| [llupuna BeICEBAIOIIETO KOJIeca | M 0,05-0,07
KonnuecTBo BhICEBAIOIINX Ty

16. 2
pbIYaroB CEKIHM K

Mexanuzm yKnaoxku nieHKu u KaneibHvlx J1eHm

17.| lnameTp yKJIaJIOYHOTO KoJjieca M dy.x. 0,2-0,3

18.| JInameTp 3aKphIBAIOIIETO IUCKA | M ds.o. 0,25-0,35
Paccrosiaue mexny

19.| yknago4HbIM KOJIECOM U M Lw.o. 0,2-0,3

3aKpPbIBaAIOOIUM JHCKOM
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[Tponomxenue Tadauub 2.2.

112 3 4 5

[MupuHa MeXAY YKIQTOUYHBIMH

20. M Ly.x. =Ln-0,1 1,4
KOJIeCaMH
HluprHa MeX Ty 3aKpBIBAIOIIIMMU

21. M L3.0. =Ln + 0,1 1,6
JTUCKAMH

22.| BpicoTa pacnoyioKeHHs pyJIoHa M Hp 0,7

BricoTa pacnonoxenus
23. M Hu.m. 0,4
HaIpaBJISIIOLIUX TPYO

Takum 06pa3oM, U3y4eHNEM MECTHOM TEXHOJOTUU PYYHOTO IMOCEBa OAXUEBBIX
KYJbTYp, Ucnoiib3yeMol ¢epmepamu Keipreizctana Obuti 000CHOBaHBI OCHOBHBIE
KOHCTPYKTUBHO-TEXHOJIOTUYECKHE pa3Mephl y3J10B, HEOOXOAUMBIX JIJIsl pa3paboTKu
KOHCTPYKLHMU CESUIKH JUIsl TOceBa 0aX4EBBIX KYJIBTYP.

Takoii mpakTUYEeCKUM MOAX0]] B 000CHOBAHUM MTAPaMETPOB U MPOEKTUPOBAHUU
CeSUIKA JUIsl TIoceBa OaxXyeBbIX KYJBTYp TMO3BOJIIET pa3paborarh Haubosee
TEXHOJIOTUYHYIO0 KOHCTPYKIIMIO, COOTBETCTBYIOLIYI0 TpeOOBaHUSIM (pepMepoB

KbIprei3cTana M aJanTUPOBaHHYI0 K MECTHOM TEXHOJOTMU IOCeBa 0axydeBbIX

KYJIBTYDP.

2.4. Pa3padoTKa KOHCTPYKTUBHO-TEXHOJIOTHYECKON CXeMbI CeSIJIKH JIJIs

nocepa 6ax4yeBbIX KYJIbTYpP

B »Tux mensax ObUIM W3ydeHBl palOTHI, HANpPABJICHHBIE Ha Pa3pabOTKy
KOHCTPYKTUBHO-TEXHOJIOTUYECKHUX CXEM Pa3IMUHBIX YCTPOUCTB U MEXaHU3MOB [ 79,
80, 81] u Ha UX OCHOBE, COTJIACHO MEXTOCYJAapCTBEHHOMY CTaHIapty [82] Obuia
pa3paboTaHa KOHCTPYKTHBHO-TEXHOJIOTUYECKAs CXeMa CesUIKM Ui I0CeBa

0axueBbIX KYJbTYp (pUCYHOK 2,9 a, 0).
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Pucynok 2.9 - [IpuniunuanbHas (KOHCTPYKTHBHO-TEXHOJIOTHUECKAs ) CXeMa
CESUIKH IS TOoceBa Oax4eBbIX KyJIbTyp: 1-pama; 2-HaBecKa CEesUIKH; 3-yIIKO; 4-
KOHUYECKUW PEIYKTOP; S-BXOAHOMN Ball pEAyKTOpa; 6-BEIyIUNI LIKUB; 7-Beaylas
3Be3/I04Ka; 8-1emHas nepeaada; 9-nmousodpesa; 10-Hoxu dpessr; 11-omopHoe
koseco; (12-apeikopes); 3-auck-0oposmopes; 14-mHekoBbIi Oapadan; 15-10mactu
IHEeKa; 16-3akpeIBarolnil AUCK; 17-BbiceBaloNIUi anmnapaT KoJieCHOTo Tuna; 18-
BaKyyM HpoBOJI; 1 9-py0H NOJUATUIIEHOBOU TIEHKH; 20- MOJUATUIICHOBAS IJICHKA;
21-nanpasinstoniue Tpyoku; 22-ceMeHHOU OyHKep; 23-cemMsanpoBoI; 24-00roHHas
My(dTa; 25-BaKyyM Hacoc; 26-peMeHHas nepeaaya; 2/-BbICeBalOINi ppryar; 28-
BEJIOMBIN MKKUB; 29-Betomast 3Be31049Ka; 30-BBIXOHOM Bl peaykTopa; 31-pyioH

(6yxTa) KanenbHOM JIGHTHI; 32-COIIHUK; 33-pa3MOTaHHas KarleJbHas JICHTa
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KOHCTpYKTUBHO-TEXHOJIOTHYECKAST CXEMa CESJIKM [ Cclydas I0JIuBa
0ax4eBbIX KyJbTYp YEpPE3 apbIK MPEACTaBICHA HI)KE HA PUCYHKE 2.9a. 1 3amuieHa
eBpa3HiCKUM mareHTOM [83], a KOHCTPYKTHBHO-TEXHOJOIHYECKAs CXeMa CESUIKU
JUISL ciTydasi MOoJuBa 0aX4ueBbIX KYJbTYp U€pe3 KarelbHbIM MOJIMB MPE/ICTaBIcHA Ha
pucynke 2.96.

O6a BUJIa KOHCTPYKTUBHO-TEXHOJOTUYECKON CXEMBI OJIMHAKOBBI, TOJBKO MPHU
KaIeJIbHOM ITOJIMBE apbIYHUK 12 CHUMAETCSA W HA €r0 MECTO CTABUTHCSI COITHUK 32,
Osaroyiapsi 4emy TEXHUKY MOKHO OBICTPO MEPECTPOUTb.

[To pa3paboTaHHON NPUHIMIHAIBHON (KOHCTPYKTHUBHO-TEXHOJIOTHUECKOM)
CXeMe cesjKka U1 ToceBa 0ax4yeBbIX KYJIbTYp IHPEICTaBIsA€T COOOM
KOMOMHUPOBAaHHYIO0  IOCEBHYIO  TEXHHUKY, COCTOSIIIYI0 U3  CIEAYIOIIHUX
TEXHOJIOTUYECKHUX Y3JIOB:

- KOpIIyCa;

- (ppe3sbl 1t U3METBLYSHUS TIOUBHI,

- AQpBIYHMKA JIJISI HAPE3KU MOJIMBHBIX aPBIKOB;

- MEXaHU3Ma YKJIaJK{ U 3aKPbIBaHUS TUICHKH;

- BBICEBAIOIIIETO aNNapara KOJIECHOrO TUIIA C CEMEHHBIM SAIIIMKOM.

3a OIMH NPOXOJ TEXHUKU BBIMOJHSIIOTCS CIEAYIOIMINE TEXHOJIOTHUYECKUE
OIEepaluH:

- U3MEJILYEHUE TTOYBHI;

- Hape3Ka MOJIMBHOTO apbika (YKJIaJKa KaneabHbIX JICHT);

- YKJIQJIKa U 3aKPBhIBAHUE MMOJUITUICHOBOM TJICHKH;

- TOYHBIM BBICEB CEMSIH Ha OTBEPCTHUS, MPOJICIIAHHBIE HA TICHKE.

Cesika juisi ToceBa 0axdeBBIX KyJbTYyp TIOJATOTAaBIMBAETCS K paboTe
CJIEAYIOIIUM 00pa3oMm.

biaronaps ymkam 3 HaBeCKHU 2, IPUKPETVIEHHOMY K pame 1 cestika cuerisieTcst
K TpakTtopy. Bam or6opa mommuoctn (BOM) TpakTopa coemuHSIETCS C BEIyIIUM

BaIoM S5 penykrtopa 4. KoHel NOIMATUICHOBOM IUIGHKA W3 pyjioHa 19
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pa3MaTbIBaeTCs U MPOITyCKAeTCs Yepe3 HarmpasJsitonume Tpyoku 21 u ykiaabiBaercs
MO/ CESITIKY Ha 36MJIO M KOHEI] 3aKallbIBacTCs.

BOM Tpakropa 3ammyckaercsi B IPUHOJHATOM IOJOKEHUU CESUIKU, C LEIbIO
MpeIOTBpAIIeHUsT TTOJIOMOK U JJisi Habopa 00opoToB ¢pe3oit 9 u 3areM TOJIbKO
CesIKa OITyCKaeTcsl Ha 3eMJII0 B pabodee MOJOXKEHHE, HaBepX MOIUITUICHOBOM
rieHku 20.

Cesunika uisi moceBa 0axuyeBbIX KyJIbTYp paboTaeT ClIeayoHMM 00pa3oM.
Bpamenne depe3 Bemymmii Bajn S5 mepedacTcsi B KOHUYECKUH penykTtop 4, ruae
MEHsET HanpasiieHue BpaiieHus Ha 90 rpagycos. Ha BerxogHOM Baty pegykropa 30
yCTaHaBIIMBAETCs 0OrOHHAst MyPTa 24, ciryKaiui sl IpelOXpaHeHUsI OT MOJIOMOK
BPAILAIOIINXCS YaCTEN CESIKA OT MHEPLMU NpHu ocTaHoBKke BOM. BreixonHou Bai
peaykropa 30 NpUBOIUT B IBUKEHHE BETyLIUI IIKUB 28, KOTOPBIN B CBOIO OYEPENb
yepe3 peMEHHYIO nepenady 26 mMpuUBOJIWAT B JBMKEHHE BaKyyM Hacoc 25. B Hem
oOpa3yeTcsi BAKyyM M uepe3 BakyyM IpoBoj 18 co3zmaercs BaKkyyM B BBICEBAIOIIEM
anmapare KojiecHoro tumna 17, Heooxoaumoe st ero padotel. OJHOBPEMEHHO €O
BEAYIINM IIKMBOM 28 BpalllaeTCa U Beyllas 3B€3/109Ka 7, KOTOPBIM 4epe3 LHEMHYIO
nepeaady 8 mpuBoauT B fericTBue ¢pesy 9. Hoxu dpessl 10 Bpamasch n3Menb4aroT
MIOYBY.

[Ipn mocTynmaTenpHOM IBHKEHMM CESJIKM apblKope3 12 HayumHaeT CBOUM
KJIMHOM pe3aTh IOYBY U JIeJaTh KaHaBY ONpeesieHHoro npoduiisi. OnopHoe Kojeco
11 npenoTBpaiaer yriyoieHue apbikope3a 12 HIKe HOPMbI U TaKXKe CITYKUT JUIsI
peryJIMpOBKY TITyOMHBI HAPE3aEMOTO aphIKa.

[Ipn pBwxeHun BHOepen auck-Ooposmope3 13 gemas mocTymareabHO-
BpallaTesbHOE ABM)KEHUE HAYMHAET pe3aTh MATYI0 O0OPO3/Y - JI0XKY, HEOOXOUMYIO
JUISL YKJIaJKUA KpaeB MOJUATUIIEHOBOM TuieHKd 20. Maymuil 3a HUM 3aKpbIBaIOIIUNA
JIUCK 16 BBIMTOJIHSAET OJTHOBPEMEHHO JBE ONEPALMU: 3aKPBIBAET Kpasi YIOKEHHOU B
00po34y MOJUATHICEHOBOM TJieHKH 20 MOYBOM M KHUJAET YacTh MOYBBI K TOPILY
nmHeKoBoro Oapabana 14. B cBoro ouepenpr Jjomactd ImmHEKa 15 Bparmmaschk

TPAaHCHOPTUPYIOT TMOYBY K cepeauHe IIHeKkoBoro Oapabana 14. Ilo wmepe
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HAKOIUICHUS M0YBA BBITPYKAETCA HA JHO apblKa U3 OTBEPCTHUS, PACTIOJIOAKEHHOIO B
[EHTPAJIbHON YacTH IIHEKOBOro Oapabana 14.

biiarogapst KOHCTPYKIIMK KOJIECHOTO THIIA, BRICEBAtONIUM anmnapat 17 kaTutcs
CBEpXYy IUIEHKM M TO KpasM Hape3aHHOro apbika. [Ipu NBUKEHHH OH CBOMMH
BBICEBAIOIIUMH pblyaramMu 27 TpoJIeNbIBAa€T OTBEPCTUS HA IUJIEHKH M B 3TO
OTBEPCTHE 3aCEBAIOTCS CEMEHA.

Takum oOpa3zoMm, pa3paboTaHHas MPUHLIUNHAIIBHAS (KOHCTPYKTUBHO-
TEXHOJIOTUYECKasl) CXeMa BKJIIOYAET BCE HEOOXOAMMBIC Y3Jbl JUIsl BBIIOJHEHUS
TpeOyeMbIX TEXHOJIOTHYECKUX OTEPAIIHii, COOTBETCTBYET UCXOIHBIM TPEOOBAHUSIM
Ha U3TOTOBJICHUE TEXHUKHU, a TaKXKe sIBJsieTCsl HanOosee 2 (PeKTUBHON TEXHUKOM C

ONTUMAJIBHOM T10 MAaTCpUAJIOCMKOCTHU U DHECPTOCMKOCTH.

2.5. Pa3pa0doTka KOHCTPYKTHBHO-TEXHOJIOTHYECKOM CXeMbI BbICEBAIOILET 0

anmapara

KoHcTpyKiusi BbICEBAIOILIETO ammnapara Ha CesjKy s 0aXyeBbIX KYJIbTYp

BbIOpaH KosiecHoro Tumna [84, 85] u npencrasnex Ha pucynke 2.10.
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Pucynok 2.10 — BeiceBaromuii anmnapaT KoJ€CHOIO TUIA JIJIsl TOCeBa Oax4eBbIX
KynbTyp: 1-6apabanHHblil KOpIyc; 2-0Ch; 3-MOANIMIHIK; 4-MMOBOJOK; S-CaTbHUK; 6-
BHYTPEHHSIS OTIOpHAas 1aiida; 7-BeIpe3 6apabaHHOTo KopIyca; 8-BaKyyMHast
Kamepa; 9-orcekarens; 10-miacTukoBbii Opycok; 11-HapykHas onopHas 1aioa;
12-npwxumarormias npykuHa; 13-padodast kamepa; 14-BbiceBaromuid JucK; 15-
OTBEPCTHS ISl CEMSIH; 16-0TBEepCTUs ISl KpemieHus; 17-npuBoaHoil ponuk; 18-
BEPTUKAJIbHAS OMOPHAsS CTOMKA; 19-KOBIIOBBI MexaHU3M; 20-BHYTPEHHUI
MOJIYKOBIII; 21 -BHYTpEHHEE TUIeH0; 22-HaNpaBJIsoas BTYJKa; 23 -yIOPHBIN
poJnK; 24-B0o3BpaTHas MPYKHUHA; 25-HAPY>KHOE IJ1€40; 26-HapyKHbIN MOJyKOBLI;
27-ymiku; 28-T0IBIKHOM posnk; 29-manert; 30-pa3kuMHas pyxuHa; 3 1-
TOpIIeBas KPhIIKa; 32-daaHer] ceMsanpoBoa; 33-peryInpoBOvYHbIe OONTHI;, 34-

CMOTPOBOE OKHO; 35-peryInpoBodHasi onopa; 36-pedpo )KeCTKOCTH

68



BriceBaronuii anmnapat cocTouT u3 6apadaHHOTo Kopmyca 1, yCTaHOBIEHHOTO
Ha oCh 2 Ha nmoAmUnHUKe 3. Och 2 U3rOTOBJEH [0 MOJOBUHBI MOJIBIM U KPEUTHCS
K IOBOJIKY 4 mpu noMouy raifkd. Topel moAmurIHAKa 3 yIUIOTHSAETCS CAIbHUKOM
5, KOTOpBIM B CBOIO OYEpE/Ib 3aKpbhIBACTCS BHYTPEHHEH OMOpHOM Imaitboit 6.
bapabannbiii kopmyc 1 uMeeT BbIpe3 7 U COCTOUT U3 ABYX Kamep. B ero BakyymHoi
Kamepe 8 Ha OChb 2 yCTaHAaBIMBACTCA OTCEKATENb 9 C NMPUKPEIUIEHHBIM K HEMY
m1acTUKOBbIM Opyckom 10. Ha otcekaTens 9 ynupaercs Hapy»KHasi oiopHas 1aiioa
11 u npwxumaromas npy>xuna 12. Pabouas kamepa 13 pazaensieTcss OT BaKyyMHOM
KaMepbl 8 BBICEBAIOIIUM JHUCKOM 14, MMEIONIUM OTBEPCTUS IJs CeMsiH 15 u
OTBEPCTHA Il KperwieHus: 16, ¢ IMaroHaJIbHO MPUKPEIUICHHBIMU INPHUBOJHBIMU
posmkamu 17. B paboueii kamepe 13 Ha och 2 3aKkperuieHa BepTUKalIbHas ONOpHAas
CTOMKa 18, Ha KOTOPOW YCTaHOBJIEH KOBUIOBBI MEXaHMU3M 19, cocTosmuii B CBOIO
ouepenb W3 BHYTpEHHEro nonykoBma 20 ¢ BHyTpeHHUM Iuiedyom 21, wu
HAMNPAaBJSAIOMIEH BTYJIKOW 22, NBUTAIOUIEHCS IO BBIPE3Y BEPTUKAIBHOW OMOPHOU
ctoiiku 18. Ha BHyTpeHHee mieuo 21 3akpensieH ynopHbIi poJiuK 23 U BO3BPATHBIE
npyxuHsl 24. Ha Hapy»KHOE 1miedo 25 Hapy»KHOTO MOJIyKOBIIA 26 TPUBAPEHHI JIBE
yUIKA 27, Ha BBIPE3€ KOTOPBIX YCTAHOBIJICH MOABUXKHOM posivK 28. BHyTpeHnHuii 20
Y Hapy>KHbIN 26 MOTYKOBUIBI COEUHSIOTCS MEXAY CO00M nanblieM 29 U pa3kUMHON
npy>xkunoil 30. Ha toper; 6apabanHoro kopmyca | ¢ mOMOIIBIO TaiKK KPEMUTHCS
TopiueBasi Kpeimka 31, a Takke QuaHen cemsnpoBoja 32, MPHKUMAIOUTUECS
BHYTPEHHUM TOPILIOM K BBICEBAIOIIEMY JMCKY 14 C MOMONIBIO PETrYyIMPOBOUYHBIX
6ontoB 33 c npyxunamu. Ha ToprieBoit kpoitiike 31 umeercs cMOTpoBoe OKHO 34,
peryiaupoBodHas ornopa 35 u pedpa xxectkoctu 36.

BriceBatomuii anmapaT Juisi 1moceBa 0ax4eBbIX KYyJbTYp OJHOBPEMEHHO
BBIIIOJIHAET JIBE ONEPALMH, KOTOPBIMH SIBJIIFOTCSI JOCTaBKA CEMSH B KOBILOBBII
MEXaHU3M U WX 33JIeJIKa B TPYHT.

Omnepartist JOCTaBKU CEMSTH B KOBIIIOBBI MEXAHU3M BBITIOJIHSAETCS CIIETYOLUTUM
oOpazom.

@na”en ceManpoBoga 32 COENMUHSIETCA CEMSIPOBOAOM, HWIYyUIMM OT

CEMEHHOro sumKa. K monomy KoHIly ocu 2 KpemuTcs MOBOAOK 4 U TpyOKa OT
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BaKyyM Hacoca. YCTAaHOBKAa CaJbHUKA 5 MNPENATCTBYET IOTEPE BaKyyma uepes
noJMUNHUK 3. BHyTpeHHss onopHas maiida 6 nmpeoxXpaHseT CadbHUK S5 OT MOpYH
NpUXKUMAIOIIEH NpY>KUHOW 12, KOoTOpas B CBOIO OuY€pellb YEpe3 HapyKHYIO
ornopHyto 1maioy 11 naBut Ha orcekarens 9. [lnactukoBbiit Opycok 10 oTcekaTess
9 monx neucTBHEM NPWXKUMAIOLIEH MpPYXKUHBI |2 IUIOTHO NPHUKHAMAETCA K
BBICEBAIOIIEMY IUCKY 14, Ha ypOBHE OTBEPCTHSI JJIsI CEMSIH 15, mepeKpbIBasi BAKYYM.
BriceBatoumii quck 14 kpenurtbes k 6apabaHHOMY Koprycy 1 mpu momouu 00JiToB
yepe3 oTBepcTha Ui KperwieHnd 16. Ilpm  gBMKEHMM TpakTopa BIEpEN,
OapabaHHbIil kopnyc 1, Onarogapss HAJIMYUIO NOJAIIMITHUKA 3 HAYWHAET CBOOOHO
Bpamiatbcss M Katurca no noiro. OIHOBPEMEHHO € BpallleHueM OapabaHHOTrO
Kopiyca 1, Bpamaercst 1 BpICEBAOIIMN JUCK 14. B MOMEHT MPOXOXKIAEHUS Yepe3
MECTO, IJI€ pacIoJIOKEH (pyraHelr] ceMsAnpoBoaa 32, ceMeHa 1o AeHCTBUEM BaKyyMa,
CO3/1aBa€MOr0 B BaKyyMHOM KaMepe &, MPUIIMIIAIOT K OTBEPCTHUIO A CEMAH 15
BbICEBaromiero Aucka 14 co croponsl paboueit kamepsl 13. CemeHa BmecTe ¢
BBICEBAOIINM JIMCKOM 14 coBepIIatOT KpyroBO€ JABM)KEHUE U B MOMEHT ITONIAJaHUs
B 30HY HaxOXJICHUs OoTceKkarelsis 9 u mactukoBoro Opycka 10, u3z-3a nepekpbITus
MU OTBEPCTUS U OTCYTCTBHSI BaKyyMa CBOOO/IHO MaJatoT B KOBIIOBBII MEXaHU3M
19. OtBepcTus st ceMsIH 15 yCTaHOBJEHBI B ONEPEKAOLIEM MTOPSAIKE HA YETBEPTh
Kpyra OT MPUBOJIHBIX POJIUKOB 17, 4TO MO3BOJISAET JOCTABKE CEMSH Ha KOBIIOBBIN
MEXaHU3M JI0 €T0 cpabaThIBaHMUsI.

Onepanust 3a€JIKM CEMSIH KOBIIOBBIM MEXAaHW3MOM B T'PYHT BBIIIOJHSETCA
CJIETYIOLTUM 00pa3oM.

BuyTtpennuit 20 1 HapyXHbIA 26 MOJYKOBIIN COEAUHSIOTCS NaibLeM 29 u C
MIOMOUIBI0 Pa3’)KUMHOW NpykHHbl 30 M HAaXOAATCA B 3aKPBITOM MOJOXKEHUU.
KoBmioBerii mexanu3m 19 BHyTpeHHUM IiedoM 21 0OXBaThIBaeT BEPTHKAIHHYIO
ONOpHYI0 CTOMKY 18, a HampaBistomas BTyJlKa 22, JBUTAKOIIASCA MO BBIPE3Y
BEPTUKAJIBLHOM OMOpHOW cToiiku 18 oOecrneunBaeT BEPTUKAIBHYIO padboTy
KOBIIOBOTO MexaHusMa 19. IIpuBoaHO ponuk 17 B MOMEHT CONPUKOCHOBEHUS C
YIOPHBIM POJIMKOM 23 HayHET €r0 JaBUTh U BMECTE C HUM TOJIKATh BECh KOBLIOBBIN

MexaHu3M 19 BHU3, U, OH 4Yepe3 BhIpe3 0apabaHHOTO KOopiyca 7 CBOMM OCTPHEM
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BXOAUT B 3eMJIt0. [Ipu BEPTUKAIBHOM IMOJIOKEHUH MPUBOAHOTO 17 1 yropHoro 23
POJIUKOB JIOCTUTAETCS] MaKCUMaJlbHas TTyOrHA 3aJI€]IKUA CEMSIH.

OIHOBPEMEHHO C JBMKEHHMEM KOBILIOBOIO MeXaHu3Ma 19 BHU3, MOABHKHOMN
pOJUK 28, yCTAaHOBJICHHBIN Ha HAPY>KHOM ILIeUe 25 Hapy>KHOTO MOJIYKOBIIIA 26 TOXKE
HAaYMHAeT JBUraThCsid BHU3. llpu ymope mnoAgBWXKHOrO posiuka 28 Ha
PETYJIMPOBOYHYIO ONOPY 35, BHYTPEHHHM MOTYKOBII 20 ¢ BHYTPEHHUM IiedoMm 21
OCTAETCsl HETIOJBM>KHBIM, a BHEIITHUI MOJYKOBII 26 OTKPOETCS U CEMEHA NaJacT Ha
nyHKy B 3emiie. [ToaBukHOM ponuk 28 Bcerna paboTaeT B peKUMe OTCTAaBaHUS OT
OOIIero ABMKEHUHU KOBLIOBOIO MexaHu3Ma 19, n3-3a CBOEro IBUKEHUS IO BBIPE3Y
Ha yHIKe 27 Hapy»HOIro NOJyKoBIIa 26. 9TO cIOCOOCTBYET OTKPBITUIO U 3aKPBITUIO
KOBIIIOBOr0 MexaHu3Ma 19 ¢ onoznanvem. biaromaps 3ToMy Hapy>KHBINM OJTyKOBIII
26 OTKpBIBAE€TCS MO/ 3€MJIEH, a 3aKPBIBACTCS ITPU BBIXOJE U3 3€MJIU.

[Tocie orxoma mpuBogHOro 17 oTr ymopHoro ponuka 23, moja AEHCTBUEM
BO3BPATHBIX NPYKMH 24 KOBIIOBBIM MeXaHU3M 19 3aHHMaeT NCXOIHOE MOJI0KEHUE
U 3aXOAUT Yepe3 BbIpe3 OapabaHHOrO Kopiryca 7 oOpaTHO B pabouyro kamepy 13 u
Jajee mpu NoAX0AEe BTOPOro NPUBOAHOTO POJIMKa 17 UK MOBTOPSIETCS.

Toprueas kpeimika 31 xecTko puKcUpyeTcst Ha 0ch 2 O0JITOM U NP BPAIIEHUN
OapabanHoro kopmyca | HaxXoJWUTCS B HEMOJBMXKHOM COCTOsHUU. Hanuuwne
CMOTpPOBOro OKHa 34 T103BOJIAET HAOMIOJATh TMPOILECC JOCTaBKM CEeMSH K
KOBIIOBOMY MexaHm3my 19, a pebpo xecTkocTH 36 oOecreunBaeT KECTKOCTh
TopueBor kpsimike 31. PerymmpoBouHas omopa 35, CIYKHUT IS PETYJIUPOBKH
MOMEHTA OTKPBITHS U 3aKPBITHS KOBIIOBOTO MeXaHu3Ma 19, KOTOpbIi peryiupyercs
IIyTEM €r0 NEPEIBUKEHNS BBEPX WJIM BHU3 110 Ma3y TOPLEBOM Kpblku 3 1. dnaner
CEMAIPOBOJIa 32 NMPUKUMAETCS K BBICEBAIOLIEMY AUCKY 14 CBOMM TOPIIOM, YCUJIUE
KOTOPOTO YCTaHABIIMBAETCS PETYJIUPOBOUYHBIM OosiTaMu 33 myTeM CKaTusl MpY>KUH.
['myOuHa 3amenKku CeMsH pPEryJjaupyercs MNEepecTaHOBKOW YHNOpPHOTO ponuka 23
pazHoro nuamerpa. Yem Ooibllie AUaMETpbl YHOPHOTO pojuka 23, Tem OoJibliie
riyouHa 3anenku cemsH. Hopma BbiceBa perynupyercs YBETUYEHHEM WU

YMCHLIICHHUEM KOJIMYCCTBA OTBCpCTI/Iﬁ Ha BBbICCBAIOIIEM JHUCKE 14, a TaKXkeE
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KOJIMYECTBA YIOPHBIX POJMKOB 23 M 3aKJIAJbIBACTCS B MOMEHT KOHCTPYUPOBAHMUS
YCTaHOBKHU.

Takum oO0Opa3oM, BBICEBAIOIIMKA ammapar MOpeAcTaBiIsieT coOol HOBOE
TEXHUYECKOE CPEACTBO, MO3BOJISIOMIUNA OCYIIECTBUTh TEXHOJOTUYECKHUM TMpoIiece
moceBa 0ax4yeBBIX KYJBTYP, C BO3MOXKHOCTBIO OOECIIEYCHHUSI TOYHOCTH BBHICEBA,
pPEryJIMPOBKM HOPMBI BbICEBA U TUIYOMHBI 3a/I€JIKU ceMsiH. BriceBaromuii anmapar

TCXHHUYCCKHU OCYIICCTBHUM U IIPUMCHHUM Ha IIPOU3BOJCTBC.

2.6. PazpadoTka KHHEMATHYECKOH CXeMbI CEeSIIIKH ISl OceBa DaxueBbIX

KYJbTYP

Kunemaruyeckasi cxema repenadyu JBUKEHUSI K OCHOBHBIM y3J1aM CESUTKH JIJIst
0ax4eBbIX KyJIbTYp pa3paboTaHa COTIIACHO MEKIOCYAapCTBEHHOMY CTaHAapTy [86]

U TIpe/icTaBlieHa Ha pucyHke 2.11.
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Pucynok 2.11 - KunemaTtuueckasi cxema nepeiayu ABMKEHUS] OCHOBHBIM y3J1aM
CESUIKM JUIs ToceBa 0axX4eBbIX KyJIbTyp: 1-TpakTop; 2-Bajl 0TOOpa MOLTHOCTH
(BOM) tpakTopa; 3-KOHUYECKu# pemryKTop; 4-00roHHas MmyQTa; S-BaKyyM-HacoC;

6-Benyias 3Be3/104Ka; 7-BeioMas 3Be3704ka; 8-dpesa.
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JIBuKEeHHE BCEM MEXaHMU3MaM CEsUIKH IepefaeTcs OT Bajla 0TOOpa MOLTHOCTH
2 (BOM) tpaktopa 1. Uepes kap/1aHHbBII BaJl BpallleHUE MEPEIACTCs K KOHUYECKOMY
penaykTopy 3, BHYTpPH IEPIEHAUKYISIPHO KOTOPOTO YCTAaHOBJICHBI JIBE€ KOHUYECKHE
HIECTEPHHU, OJIaroiapsi KOTOPHIM BpallleHue MEHSET HanpasiieHne Ha 90 rpamycos.
3a pemykropoMm 3 ycraHOBIeHa oOOroHHas wydrta 4, cioyxamas s
IpEeIOTBPALIECHHS IOJJOMKH BpAIIAIOIINXCsl YacTel BaKyyM-Hacoca 5 u ppe3ssl 8 pu
pe3koM BbeiKiroueHUM BOM Ttpakrtopa. Ilpu ocranoBke BOM aBTOMatnuecku

cpa60TaeT oOronHas MY(bTa H BpallaromyeCs y3Jibl OCTAHABJINBAIKOTC:A ITIOCTCIICHHO.

Ha BpIXOAHOM Baiy penykropa 3 mocie OoOroHHoOM My(Thl 4, yCTaHOBJIEH
IIKKB, MEPEIAONIEE BPAlIECHUE YepEe3 PEMEHHYIO Iepeady B BakyyMm Hacoc 5. Ha
KOHIIE KapJaHa, COEIMHEHHOTO C PEIyKTOPOM 3 MOCa)XKEHa Beayllas 3Be3/104Ka 0,
KOTOpasi COEJMHEHA C BEIOMOM 3BE3/I0YKOM 7 depe3 LenHyr mnepenady. Begomas
3Be37l04Ka 7 MOCakeHa Ha KOHeLl Baja 8 (pe3bl U MepefaeT eMy HEeoOXOIUMOoe
BpAIllaTEIbHOE JBUKEHHE.

[lepeaarounoe Yrcio onpenessieM cTanaapTHou Ghopmydoi [87]

i21 = Z1/Zy, (2.1)

rae, Z1 u Zy — COOTBETCTBEHHO, KOJMYECTBO 3yObEB BeAyIEH M BEIOMOM

MESCTCPCH /M 3BC310YCK.

1. OHpelIeJ'DICM IEPCAaTOUYHOC YHUCIIO PEAYKTOpPA.
, _Zy _ 23 _
lpeayKTopa - Z - E - 1;438 (22)

O6opotei BOM TtpakTtopa MT3-80 perymupyroTcss B JBa Juaria3oHa H
COCTaBJIAIOT, COOTBETCTBEHHO, 540 00/MuH 1 1000 006/MuH.
Paccuntaem nepenaTounsie unciio Ha 060poT 540 06/muH. Torma 060poThI Ha

BBIXOJTHOM BTy penyKTopa OyayT COCTaBIISITh:

Mgpcsan penyiropa = 1,438 * 540 = 777 06 /muH. (2.3)
2. OmpenensieM epeIaTOYHOE OTHOIIIEHUE K BAKYYM HAcOCYy.
. _ dBe,quu.LuKHBa __ 300
lakyym Hacoc — = — =5, (24)
dBeL[OMOFO IIKHBa 60
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rAe, dpepymuxnsa = 300 MM — JMamMeTp BEAyIIEro WIKWBA MPUBOJAA

BaKyyM-Hacoca;

dgenomoro mxusa = 60 MM — IMaMETp BEIOMOIO IIKMBA BAKYyM HAcOCa.
JluamMeTpsl IIKUBOB 3aMEpeHbl W3 (PAKTUUECKH HMECIONINXCS IIKHUBOB.

[TocunTaem 06OpPOTHI HA Baly BaKyyM Hacoca

nBaKyyM Hacoca — Mpbix.Ban peaykropa ¥ iBaKYYM Hacoc — 777 = 5 = 3885 06/MHH-
(2.5)
OmnpenenseM TepeaaToyHOE YHUCIO 3Be3mouek ¢pe3sl. KommduecTBo 3yObeB
IIECTEPEH MOCUYUTAHA W3 (PAKTUICCKH UMEIOIIUXCS 3BE3JJ0YEK W COCTABIISICT IS

BelylIero-28 3yoneB, a Jijisi BeqomMoro — 18 3y0ObeB.

, _Z; _ 28
l¢pe3bl - Z, ~ 18

= 1,556. (2.6)

Torma 060poThl Ha Bamy Qpe3bl OYIyT paBHBI:
Ngpest = Mppix.san peayxropa * ic])pe3b1 =777 % 1,556 = 1209 06/MHH .

(2.7)

[Tocne mpoBeneHUs pacyeTOB IO OMPEACICHUI0 TEPEJAaTOYHBIX YHUCEN U
000pOTOB Ha KAXKJAOM y3JI€ CESIIKU BBISICHUJIH, UTO:

- HEOOX0IMMBbIE 000POTHI HA BaKyyM-HAcCOCE COCTaBISIOT — 3885 00/MuH, 4TO
BITOJTHE JIOCTATOYHO JIJIsi pabOThI JAHHOTO YCTPONCTBA;

- He0OXO0IUMBIE 11 pabOTHI (hpe3bl 000POTHI cocTaBAOT — 1209 06/MuUH, 9TO
TaK)Ke BIOJHE JOCTATOYHO JJISI HOPMAJIBHOM €ro paboThI.

Takum 00pa3oM, MOKHO CKaszaTh, YTO BbIOpaHHas KMHEMaTHUYeCKas cXema

npuemMiieMa M OIlTHUMaJIbHa JIsd pa6OTBI Y3J0B CCAJIKM OJIsI ITOCCBA 0ax4JeBBIX

KYJIBTYP.
2.7. PacyéT IuIMHBI MapKepa Ha CesUIKY VIS KaneJbHOr0 OpOLIeHUs

Jlis pacuera AMMHBI MapKepa COCTaBisieM TIpa@HUuecKylo cxemy paOoThl

TpaKTOpa C CesIKOM Ha 1moJie (pucyHok 2.12).
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- TpaKTOp

- CemnbX03mMalLnHa
- MapKep B XOMOCTOM X4y
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- NOAAEPKUBAIOLLNIA TPOC
mapkepa ]

W =

Luap.n L cxem Lmap.n Lmap.n L cxm Lmapn

Larper | : Larper

Larper Larper

Lwapn L cxm Lmap.n

Lmap.n L cxm Lmapn

-1-A npoxon,
TEXHHMKM

-2-il npoxoa
TEXHIKK

- ® | @
@ | TEXHUKI

-4-i npoxoA
TEXHHKM

A

A
A
v

Z

1

1

1
i)
1

Z

(e =) | Gt ~0)

Lmesx L e Lmex

Pucynok 2.12 — I'padudeckas cxema paboThl cesuiku (IOCEBHOTO arperara) Ha

noje: L., — KoJest TpakTopa; Loy — IUPHUHA CESIIKHU (CETbX03MAINHBI); Lyap.n—

JUIMHA IPABOr0 Mapkepa; Lyap., — AsMHA J1eBOr0o Mapkepa; Larper — 0011ast JyIMHA
arperara ¢ BBITIHYTBIMH MapKepamu; Lyex — MEXIypsiabe.

PacueTsl pa3mepoB Mapkepa Il TPOCKTUPOBAHUS €r0 KOHCTPYKIIUU
MIPOBEJIEM C YUETOM ITOTO MEXKAYPSIIbI U PACCTOSHUS MEXTy TIOBEPXHOCTHIO OIS
¥ MECTOM KPETUICHHSI MapKepa K paMe CesITKH.

[Tpu mpoBeneHNN MOJIEBBIX PabOT MOCEBHAsI TEXHHMKA paboOTaeT 4eTHOYHBIM
criocobom [88]. Ilpu HampaBneHun ABWKEHUS — A (PUCYHOK 4) JIEBBI Mapkep
HAXOJIUTCS B TPAHCIIOPTHOM, a TMpaBblii B pabodeM MoJIOKEeHUH. B KoHIE 3aroHa
TeXHUKa pa3BOpauMBaeTCsd W eAeT oOpaTrHO (HampapieHue b), mpu KoTopowm,
HA000OpOT, MpaBbIii MapKep HAXOJIWUTCS B TPAHCIOPTHOM, a JIEBBIM B paboueM
nosiokeHuu. Takum ke 00pa3oM MpaBbIi U JIEBBIM MapKepa Moo4epeIHO padoTaroT
B HarpaBieHusix B u ' 1 Ha cienyromux npoxojax Tpakropa.

B 3aBucMMOCTH OT HampaBJICHHUS IBIKEHUS TPAKTOPA, JICBOC WM IMPABOE

NnepeaHee KOJCCO €AYT 110 CIIcay, OCTaBJICHHOU MapKepoMm, T.C. IpU ABUIKCHUU I10
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HarpasieHuto A u B neBoe koneco, U, HAOOOPOT, MPU JBUKEHUU MO HAMPABIICHUIO
b u I' npaBoe koiieco eaet no ciexy mapkepa. [Ipu Takom criocobe e31bl IIuHA
IPaBOro M JIEBOIO0 MapKepoB OyAyT oauHakoBbIMU. Ho, naHHBIM crioco® co3maer
HEKOTOpbIE HEyJ00CTBa IS MEXaHU3aTopa, MOCKOJbKY €ro pabouee MeCTO B
TPAKTOPE HAXOAUTCS C MPAaBOM CTOPOHBI KaOMHBI M eMy yJoOHee eXaTh MO0 CIeay
MapKkepa IpaBbIM KOJIECOM, YEM JIEBBIM, IOCKOJIBKY IIPH 3TOM €My 00ECIIEUHBAETCS
HAWJTY4IIUil 0030p MoJsl.

B cBsI3M ¢ 3TUM pacyeTsl JJIMHBI Mapkepa MpOBeAeM ISl 00OUX CIy4aes.
HcxoiHble TaHHBIE IS pacueTa Mapkepa OblIM MOJIy4YeHbI ITyTeM 3aMepa pa3MepoB
kojen Tpakropa MT3-80/82 u pa3paboTaHHOW CesUIKU JUIsi Oax4yeBBIX KYJIBTYP,
COIrJIaCHO KOTOPOMY:

- pa3Mep koJieu Tpakropa L., = 1400 mwm;

- MeXIypsiabe B mpeaenax Lyex = 3600-4000 mm. [[ns pacuera mpuHUMaeM
MaKCHUMAaJIbHOE 3HAYCHHUE Ly = 4000 MmM;

- UPHUHA CESUTKHU Loxy = 1726 MMm.

- BBICOTA KPEIUIEHUS MapKepa OTHOCUTENBHO 3eMau H = 400 mm.

- pacCTOsTHUE MEXKIY MECTOM KPEIUIEHUSI MapKepa 1 TpocoM Ha pame - B=1200
MM

N3 pucyHka 4 MOKHO ONpPEAENIUTb, YTO JUIMHA MEXKIYpsiibs OyAeT paBHA

LCXM LT
LMe)K = 2 + LMap.n Tp’ (28)

N3 dopmynel (1) cnenyeT HaliTh JuiMHY Mapkepa. Torna,
L

LCXM T
LMap.n = LMe>K T, _TP- (29)

[Toxcrassis 3HaueHust B Gopmyiy (2) moaydum

Lew  Lap 1726 1400
LMap.n = Lmexc - > - 7 = 4000 — 5 - 5 = 2437 MM.

Kak Ob110 cka3zaHo BbIIIE, TPU MONIEPEMEHHOM €3/1€ 10 ClIey MapKepa MpaBbiM
U JIEBBIM KOJIECaMHU JIMHA MapKepoB OyayT paBHbI MKy coOoil. Torna,

Lyapn = Lyapn = 2437 Mm. (2.10)
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PaccuuThiBaeM MIMPHUHY arperara npu OMyHIEHHBIX MapKepax Mo Cieayrolen
bopmyiie:

Larper = LMap.n + LMap.n + Loy (211)

[oxcrapnsas 3Hadenus B popmyny (4) nonyunM Lappe, = 2437 + 2437 +
1726 = 6600 mMm.

JlaHHBIE pa3Mepbl IJIMHBI MapKepa U arperata pacCUMTaHbl JJIs cllydasi, Korja
Mapkep pacrnojaraercsi Topu3zoHTanbHO. Ho, Ha mnpakTuke, npu padodem
MOJIOKEHUHU MapKep HaXOQUTCA HaJ 3eMJIel, Ha BbicoTe H, paBHOW pacCTOSHUIO OT
MECTa €ro KperjieHus K pame 10 TOBEPXHOCTH 3€MJIH.

I[JBI pacucTa AJIMHBI MapKEpa, C YUYCTOM BBICOTBI PACIIOJIOKCHHA HA 3emiiei

COCTaBJISIEM CIICAYIONIYIO CXeMy (PUCYHOK 2.13).
A

Pucynok 2.13 — Cxema pacuera GpakTUYECKOMN JJIMHBI MapKepa Cesiku: A —

KpeIieHue Mapkepa K pame; B — ypoBeHbs noBepxHocTH 3eMiH; C — IUCK Mapkepa.

[TonoxxeHne Mapkepa B paboueM ITOJIOKEHHH MOYKHO IPEJICTaBUTh B BHUJIC
MPSMOYTOJBHOTO TpeyrojbHarka co cropoHamu ABC. IIpu aTtom ctopona AB paBHa
BeicoTe H, a cropona BC paBHa nnmuHe mapkepa Lmap.nm. DakTHYECKYyIO TIHHY
mapkepa AC (L{Aap_n) OompenessieM  KakK  TUIOTEHY3Yy  MOPSIMOYTOJIbHOTO

TpeyrosibpHuka. Torza,

AC=VABZ +BCZ =L, = / H? + 2,4 (2.12)

[Toxcrassis 3HaueHust B Gopmyiy (5) moaydum

L/ =+/4002 + 24372 = 2470 Mm.

Map.I.
Ecnu tpaktop Oynert e31uTh TOJIBKO MPaBbIM KOJIECOM IO CIeAy MapKkepa, TO B
3TOM cllydae MpaBblil MapKep JOHKEH ObITh JJIMHHEE JIEBOrO Ha JUIMHY, PaBHOU

KOJICH TPAKTOPa Loy,
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Torna nmna npaBoro Mapkepa Ly, , , Oyaer paHa

L{/Iap.n.z = L{/Iap.n. + LTp' (213)

[Toacrasnsist 3HaueHust B popmyiy (6) moaydum L{/Iap.n.z = 2470 + 1400 =
3870 mM.

JlnmuHy Tpoca, OAIEPKUBAIOIIETO MapKep OMPEACIIsieM IO CIEIYIOIIEH cxeme

(pucyHok 2.14):

NoLOEem*HEanWUI TpoC

Pucynok 2.14 — Cxema 1715 onpeieneHust JIMHbI TOJAepAKUBAIOLIET0 TPOCa
Mapkepa: A-MeCTO KpeIUIeHHs Tpoca K pame; | — MeCcTo KpeneHus Mapkepa K

pame; C — mapkep.

JUTiHy TOANEepXKUBAIOMIETO TPOCA Loy rpoc  MapKeEpa OpPEIEIsieM KakK [IHHY

TMIIOTEHY3bI TpsMOyTroiabHOTO TpeyroapHuka AC/I. Torna,

2

(2.14)

Map.II.

AC = /A2 + IC? = Lygprpoc = J B2 + L

[loacraBnstst  3Hauenus B Qopmyny (7) paccuuThiBaeM  JUIMHY

OJIICPKUBAIOIIETO Tpoca

Luogrpocn = V12002 + 24702 = 2746 Mm.

[TockonbKy TMpu crocoOe e3/1bl TpaKTopa IOMEPEMEHHO JIEBBIM M ITPaBbIM
KOJIECaMU TI0 CJIeAy MapKepa JUTMHA TTPaBbIX U JIEBBIX MAapKEPOB PaBHBI, TO U IJIMHA
TIO/IICP>KUBAIOIINX TPOCOB IS KOKIOTO U3 HUX TOXE OyJyT PaBHBI M COCTABIISACT
COOTBETCTBEHHO Liyyon rpocn=Lnogrpocn = 2746 MM.

B stoMm ciydae oO1as fiuHa noAAepKUBAIOIIETo Tpoca OyIeT paBHa

Lnoa.Tpoc.o6m = LHO,E[.TpOC.JI + LI'IO,E[.TpOC.l'[' (215)

[ToncraBinsist 3HaueHus B Gopmyy (8) moaydum

Luonrpocosm = 2746 + 2746 = 5492 mm.
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Paccuntaem AJIUHY Tpoca, MOAACPKUBAIOIICTO MAapKEp AJd cCiydad €34bI

TpaKTOpa I10 CJICay MapKEpa TOJbKO IIPpaBbIM KOJICCOM. Torzxa,

Lr[o,a.Tpoc.r[. 2 = \/BZ + L{/Iap.n. 2° (2.16)

[ToncraBinsst 3HaueHus B Gopmy:y (9) momydaum

Luogrpocn. 2 = V12002 4 38702 = 4052 M.

OO61mast 1MHa Tpoca Mpu 3TOM ciiydae OyeT paBHa

Liogrpoc 06w 2 = LuogrpocatLuonrpocn.2 (2.17)
[Toacrasisis 3naueHust B Gopmyiy (10) momydum

Lyoprpocosm 2 = 2746 + 4052 = 6798 mm.

C yyeToM HEOOXOAUMOCTH KPEIUICHHSI KOHIIOB Ha METJISAX B paM€ U MapKepe

(Bcero 4 MecTa), OOIIYIO JJIMHY MOJAEPKUBAIOIIETO Tpoca OepeM paBHBIM

Li[OA.TpOC 06112 = LHO,E[.TpOC o6 2 + 4 Sn: (2.18)

rae, S, — JJIMHA Tpoca, HeOOXOMMOE JIJIsl CTUOaHUs B METIIIO B KOHIAX, MM

[Toxcrassis 3naueHus B hopmyiy 11 nomydum

L — 6798 + 4 * 100 = 7198 MM.

noA.Tpoc 0612
Takum 00pazom, myTem rpaduueckoro n300paxeHus: CXemMbl padboThI arperara
U IIPOBEJCHUEM COOTBETCTBYIOIIMX PACUYETOB IOJYYEHBI CIEAYIOIIUE pa3Mephbl

MapKepoB U TOJAJEPKUBAIOLIEIO TPOCa MapKepa CEesJKUA JJIA NoceBa 0axdeBbIX

KYJbTYP:
- JUIMHA JIEBOTO U MPAaBOr0 MApKEPOB IJIA Cilydas €3[bl TPAKTOpa IO CIEAY
I =24 :
MapKepa IONepPEeMEHHO JICBBIM U IPABBIMU KOJIECaMH Ly, ;= 2470 Mum;

- JUIMHA TPaBOTO Mapkepa Ui ciaydasl €3/bl TpakTopa Mo Cleay Mapkepa

TOJIBKO IIPaBBIM KOJIECOM L/ = 3870 MM (JutnHA JIEBOro MapkKepa He MEHSIETCS
Map.Ir.2
U paBHA L{/Iap.n.z = 2470 Mm);

- oOmiasi JyMHa TOACPKUBAIOIIETO Tpoca ISl cliydasi €37bl TpakTopa I

Clelly Mapkepa MONEPEMEHHO TpPaBbIM M JIEBBIMU KOJIECAMHU  Lyon rpoc.odm =

5492 mm;
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- 06H1351 JJIMHA IO AACPKUBAIOIICTO TPOCAa MapKepa AJI Cllydas €34bl TpaKTOpa

IO CIICTy MapKepa TOJIBKO MPABBIM KOIECOM Ly mhoc o6 2 = 6798 MM;
- o01as AMHa MOJAeP>KUBAIOIIETO TpOoca MapKepa ¢ y4eTOM 3aru0aHus ero

KOHIIOB B IIETJIIO L{IOA.TpOC o6mz = 7198 mm;

- o011as JyIMHa arperaTa ¢ BBITAHY TBIMU MapKepaMu (IIpU MONEepEeMEHHON €3/1€

TPABBIM U JIEBBIM KOJIECAMHU) Lyrper = 6600 MM,

2.8. UepTé:x u poTo pa3padoTaHHOM CesUIKM ISl TOCeBa 0aX4eBbIX KYJIbTYP

[Io uToraM MpOBEAECHHOIO aHaJIW3a TEXHOJOTMH M TEXHUYECKUX CPEJICTB,
COrJIacHO pa3pabOTAHHBIX MCXOAHBIX TPEOOBaHUM, a TaK¥Ke IMOCIE€ O0OOCHOBAHHUS
OCHOBHBIX KOHCTPYKTHBHBIX PpPa3MEpPOB U TEXHOJOTHMYECKHX IapamMeTpoOB
pa3zpaboTaHa TNOJHAs KOHCTPYKTOpPCKas JOKYMEHTAlMsl Ha CEsJKy Uil I0CeBa
0ax4yeBbIX KYyJIbTYp, C HCIOJb30BAHUEM COOTBETCTBYIOLIEH TEXHUYECKOMN
auteparyps [89, 90, 91].

B xone npoekTHbIX paboT ObLIM CIIPOEKTHUPOBAHBI M0 OTIAEIBHOCTH KaKIIbIi
y3el U B KOHUE coOpaHbl BMecTe. [IpoekTHble pabOThl ObUIM BBINOJHEHBI Ha
nporpamme SolidWorks u BeimosHeHsl Ha 0a3e MHCTUTYTa MalIMHOBEACHHS U
aBromatuku HanumonaneHolt Axanemuu Hayk Kbipreizckoil Pecryonuku. O0mmii

BUJ UepTeka U PoTo pa3paboTaHHOW TEXHUKH MMOKa3aHa HUXKE Ha pUCyHKe 2.15.
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Pucynox 2.15 — Yeprex u ¢poTo pazpaboTaHHOM CESUTKH IS TOCEBa OaXUeBBIX

KYJIBTYD

2.9. BbiBoabI Io riase 2

Bo BTOpo¥i rinaBe ucciaegoBaTeIbCKOM paboThl ObUIM MPOBEACHBI PaOOTHI 1O
U3YYECHUIO TEXHOJIOTUU M TEXHUYECKUX CPENICTB JIJIs MOceBa 0aXueBbIX KYyJbTYp, a
TAaK)K€ MCCJIeIOBaHAa TEXHOJOIUSl TOCeBa OaX4yeBbIX KyJIbTYp, MCIOJIb3yeMas
MECTHBIMH (pepMepaMu.

1. Ilo pe3yapraraM NPOBEAEHHBIX IMOJIEBBIX HCCIEAOBAaHUI 3aCE€BAEMOrO
ydacTka 0axueBbIX KyJIbTYp ObUIH IPOBE/IEHB OCHOBHBIE 3aMEPhl YUaCTKa: pa3Mephbl

apbIKa, HApe3aeMoro Uid moceBa (Mocagkn) 6ax4eBbIX KyJIbTyp; MEXKIYPSIAbE; IIar
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BbICEBA, ITyOMHA BbICEBA; 3aTpaThbl CPEJCTB M TpyJa Ha BbiceB | ra Iuiomaau, a
TaK)K€ BBISBJIICHBI OCHOBHbBIE TEXHOJIOTUYECKHE TPEOOBAHUSI HA MPOIIECC MOCEBA.

2. Ilo wroram aHaiM3a TEXHOJOTUA WM TEXHHYECKHX CPEICTB, a TaKXKe
MECTHOM TEXHOJIOTUH OBbLJIO MPHUHATO pelieHue pa3zpaboTaTh KOMOMHUPOBAHHYIO
MOCEBHYIO0 TEXHUKY, MMO3BOJSIONIYI0 MAaKCUMAJIbHO MEXaHU3UPOBATH MPOIIECC
nmoceBa 0ax4yeBbIX KYJbTYP U BBINOJHAIOUMNA 3a OAWUH NPOXOJ HECKOIBKO
TEXHOJIOTUYECKHUX OMEpalllii: U3MEIbUCHUS MMOYBBI; HAPE3KU TOJUBHBIX APBIKOB;
VKJIQJIKU TOJUATUICHOBOM TIUICHKHA, a TaKXe MpU HEOOXOJUMOCTU YKIAIKY
KameabHbIX JIEHT JUIs1 BOJOMO/1a4X HA KaIeJIbHbIN MOJIMB U BBICEB CEMSH.

3. Pa3pabotanbl ucxoaHbie TpeOOBaHUSI HAa pa3pabaTbIBaeMOE TEXHUYECKOE
CPEACTBO, HEOOXOAUMOE JIJISI KOHCTPYUPOBAHUS TEXHUKH.

4. Pa3zpaboTaHa KOHCTPYKTHBHO-TEXHOJIOTMYECKAsl CXeMa CESIIKH JIJIs TOCeBa
0ax4yeBBIX KYJbTYp B JBYX BapUaHTaX: JUIsl YCIOBHUM TPAJIUIIMOHHOTO TIOJIMBA YEPE3
apblK W JJIs YCJIOBUM KamneJbHOTO IMOJMBA Yepe3 YKIAJKy KamelbHbIX JieHT. Ha
KOHCTPYKIMIO TtosryueH EBpaswuiickuii mareHT Ha n3oo0pereHne Ne046860 «Ceska
JIJIsl TOCEBA 0AaX4EBBIX KYJIbTYP».

5. Pa3zpaboTtana KOHCTPYKTHMBHO-TEXHOJOTHYECKAs CXE€Ma Ha BBICEBAIOLIUI
amnmnapar ISl CesJIKM 0axueBbIX KyJbTyp. Ha KOHCTpYKIMIO MOJTyYeH MaTeHT Ha
nzo0perenne Koipreickoit PecryOmuku Ne2255 «BeiceBatomuii anmapar st
noceBa 0ax4yeBbIX KYJIbTYpP».

6. OOocHOBaHBI OCHOBHBIE KOHCTPYKTUBHBIC MapaMeTPhl y3JI0B CESUIKU JIJIs
noceBa 0ax4eBbIX KYJIbTYp, COTIIACHO KOTOPOMY:

- pa3mep apbluyHUKa 1o AHY coctaBuia 0,3 M, mmpuHa oTBajgoB — 0,8 M, BeicOTa
apprunuka — 0,7 m;

- Uit (ppe3bl: MIMPUHA 3aXBaTa COCTABUII 2 M;

- [IMPUHA YIUIOTHUTENS MO JHY apbika coctaBwi 0,3 M, a mMHpUHA 10 cepearuHe
apbika coctaBui 0,8 M;

- BbIceBaromiee kojeco auamerpoM 0,51 u 0,64 m (mas moceBa apOy30B U st

JbIHY), mupuHa - 0,06 M; KOJTMYECTBO BHICEBAIOIIUX PHIYaroB — 2;
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- JMaMeTp IUIeHKOyKJIaauuka coctaBmi 0,25 M, TraMeTp 3aKpbIBAIOIIETO JHUCKa
0,3 m;
- JUIMHAa MapKepOB JJIA Clydas €316l TpaKTopa IOMEePEMEHHO JIEBBIM M
MpaBbIMH KOJIECAMH T10 CJIEAy MapKkepa coctaBui 2,47 M.

7. CocraBrieHa KHHEMaTHYeCKasl CXeMa MPUBOJA JBIKCHUS y3J1aM CEsUTKH U
paccUYMTaHbl OCHOBHBIC PEKHUMHBIC TTapaMETPHI:

- MepelaTOYHOE YKMCIIO Ha BBIXOJHOM Bally peayKTopa cocTaBui 777 06/MuH;
- 4acToTa BpalleHHUs BaKyyM-Hacoca cocTaBisieT — 3885 00/mMuH;
- 4acrtoTa BpaiieHus Bana ppessl coctaisieT 1209 06/muH.

CoryiacHo 000CHOBaHHBIM TIApaMeTpaM U pa3MepaM MPOBEJEHBI MPOEKTHO-
KOHCTPYKTOPCKHE padOTHI M TIO €r0 UTOTY pa3paboTaH KOHCTPYKTOPCKUAN YEPTEK U
W3TOTOBJICH ONBITHBIN 00pa3ell CesIKH JIJIsl ToOceBa 0AXYEBBIX KYJIbTYD.

Takum o00pa3oM, TOCTaBICHHBIC II€Ih M 33Jadd B paMKax 2-TJIaBbI

AOCTUTHYTHI.
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[''TABA 3. TEOPETUYECKAS YACTb UCCJIIEAOBAHUA

3.1. Teopernyeckasi NpeaNnoOCbLIKA K 000CHOBAaHMIO GOPMBI KJIHHA apbIYHUKA

AJIA IMMOATOTOBKH IO4YBbI IO ITOCEB 0axuyeBbIX KYJbTYP

VYCTaHOBIEHHBIA Ha CcesUIKe Il OaxdeBbIX KYyJbTYp apblYHHK IpPU €ro
3aryyOJICHUM OTKPBIBAET JIHO C YIUIOTHEHHBIM OCHOBAaHHEM M OOKOBBIMHU
MOBEPXHOCTSAMHU apbika. [IpM 3TOM apbhlYHUK JOJDKEH OTKPBIBaTh OOpO31y Tak,
4TOOBI YACTHIIBI IOYBBI IEPEMEIIATUCH TOJIBKO B TOPU30HTANIBHBIX INIOCKOCTAX, O€3

BEPTUKAIBHOTO TepeMenieH st (pUcyHoK 3.1).

Pucynok 3.1 - ITonepeuHo-BepTUKAIbHOE CEYEHHE HAPE3aHHOIO apbIKa

Ecnu B3sTh MoniepevHO-BEPTUKATBLHOE CEUCHHE TTOYBHI HAa TITyOHHE X0/1a KIIMHA
apbIYHHUKA M HA HEM yKa3aTh IIEpPBOHAYAIIBHOE TTOJI0KeHHE yacTull mouBbl M, N 1 K,
TO HOCJIe MPOX0/1a KIMHA apblYHMKA OHH JIOJKHEI 3aHATH nooxkerne M/, N/ u K.

HcxotHOE M KOHEYHOE TIOJI0KEHHE OJTHOMMEHHBIX YaCTHII JOJDKHBI JISKATh B
MJIOCKOCTSIX, TMapajuIeNbHBIX TOPU30HTAIBHOW. Tak OCTHTaeTcs YIJIOTHEHUE
MOYBBI, OJTM3IIekKAIEH K O0KOBBIM CTEHKAM apbhIKa M TEM CaMbIM apbIK COXPaHSCTCS
HYXHBIH TIpodmib. HykHOoe kauecTBO pabOThI apbIYHHMKA OIICHUBAETCS (PopMoit
apbIKa.

ApbIUHUK B niepenHed yactu umeetr popmy kimna ABC/ (pucyHnok 3.2), rae
MIPOUCXONUT Pa3JBIKEHNE TOYBBI Ha 00e cTopoHsl U 3amHeit yactu DBCEFNL,
nepexoAsiel K KpbUIbSM  apblYHMKA, CHOYXKaluM I  OKOHYATEJIbHOIO

odopmiienus: npodus apbika.
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Pucynok 3.2 - Cxema B3anMOIEUCTBYA KIMHA apbIYHHUKA C TOYBOM

HamnpaBnenue ABMKEHUS apblYHUKA (KJIMHA) COBIAAAET C HAIPABIECHHBIM OCH
OX. ®opMa mepeHEeW YacTH KJIMHA ONPENEIAETCS ABYMS IOy MOBEPXHOCTIMH
ADC u ABC x HanpasiieHuto apmwkeHus [92].

[Ipennoxxum, 4To IpHU ACHCTBUM KIMHA HA YaCTHUILY ITOYBY M, pacrooKeHHYIO
Yy oceBoi JuHHM (pUCyHOK 3.1), yacTulla MOYBBI JBMXKETCS MO JA@HHOW MOIY
NOBEPXHOCTHU 0€3 OTphIBa. YacTHIIbI, PACTIONOKEHHBIE B YAAJIEHUN OT OCEBOM JINHUU
Takke OyIyT TmepeMemarbcsi B OOKOBYIO CTOpOHY, 0€3 KOHTakTa ¢ IOy
NOBEPXHOCTSAMHU KJIMHA. BOo3aeicTBYA KIIMHA ISl YAAIEHHBIX YacTHUL POUCXOINAT
yepe3 MpUMBIKaIolled K HemMy cliod mouBbl. OOIlee HarpaBlieHUE MEepeMEIeHUs
4acTUll, MOAOOHBIX M W yHan€HHBIX OT MOJY MOBEPXHOCTEH YacTULbl OyAeT
OJINHAKOBBIM.

C TakuM JONYIIEHHEM pACCMOTPUM BOINPOC BBISIBJICHUS XapakTepa u
HaIlpaBJI€HUS]  JBW)KEHHUS  YaCTHIBI, pACIOJIOKEHHOM y OCEBOM  JIMHUU
OTKpPBIBAEMOI'O aphIKa.

Ecnu xuH cTOUT Ha MecTe, a Mo4Ba JBUKETCS Ha HETo, TO JIBHXKEHHE JII000H
YaCTUIbl Ha IOJIYIOBEPXHOCTH MOYKHO MNPHUHATH NPOUCXOASAIIMM IO 3aKOHY
JBUKCHMS He CBOOOAHON MaTepuaibHoi Touku [93], [94].

PaccMoTpum yacTuiy nouBsl M Kak MaT€pUaIbHYIO TOUKY, JIBHXKYLIYIOCS IO

noynoBepxHoctu ABC noa NecTBUEM NMPUIIOKEHHBIX K HEW CHUJL.
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B JaHHOM CJIyda€ HajlaracMas Ha 4YaCTHly IIOYBBI CBSA3b CO CTOPOHBI
IIOBCPXHOCTU HC CTABUT OFpaHquHHeﬁ Ha MOAYJb €€ CKOPOCTH, a TOJIBKO

OrpaHn4uBacT CBO6OI[y CTO MCPEMCIICHMA B IIPCACIIAX:

0<X< X0, =A0
0<Y <Y, =04l (3.1)
0<Z < Zpye=0C

Hannast cBs3b (3.1) B TeOpeTHIECKON MEXaHUKE MMOKA3bIBACTCS CTAIIMOHAPHON
[95], [96].
OTHOCHUTEIBHO TPHUHATON cHcTeMbl KoopauHaT (pucyHok 3.2) OXYZ

ypaBHEHHE MOJIy TOBEPXHOCTH B 00OIIIEM BUJIE MUIIETCS CJICTYIOIUM 00pa30M:

Y(x,y,2z) =0. (3.2)

JIelicTBHS ClOsl TIOYBBI HA KJIMH, CWJIYy NMPOTACKMBAHUS KJIMHA U BEC CAMOM
YaCTHUILIbI IOYBBI 3aMEHAET OJHOW paBHOJAECHCTBYIOIIECH CHIION P.

C y4yeroM HCXOJHOIO YCJIOBMS, MCKJIIOYAIOIIETO IMEPEeMEIICHUs] YacTHIl IO
HarpaBiaeHuto ocu Z (pucyHok 3.1), nuddepeHimanbable ypaBHEHUS ABUKEHUS

YJaCTHUIIBl UMEIOT BUJ B B¢ ypaBHeHus JlopeHia nepsoro psga [97], [98].

mijPx+Nx+Fx
mjy = Py + Ny + Fy . (33)
0=P,+N,+E
PP, P,
rae, { Ny, N,, N.

y)

E,F,

z — IIPOCKIUHU paBHOI[GfICTBy}OH[HX BHCITHHUX CHJI P, HOpMaJIBHOI)'I;
1 Z

N,, Ny, N, - CHJIBbI peakiMi Ha KOOPJAMHATHBIC OCH;

E, E,, E;- cuiibl TpeHHsl Ha KOOPMHATHBIE OCH.

Cuiia TpeHus onpenensieTcs o gopmyiie:

rae, f- Ko3pUIUEHT TpeHHUS.

Torpa, E, = fcos(V,,1); E, = fcos(V,,j); F, = fcos(V,, K);
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Ny = NGE/B); Ny = NG /D) N, = NG /D).

[Tocne 3amenbl B ypasHeHusX (3.3) 3nauenui Fy, F,, F;u Ny, Ny, N, umeem:

mdﬁ =P, +N [(dw /A) — fcos(V,, i):
m% P,+ N [(dw /A) — fcos(VO,j): , (3.5)
m% =P, +N [( ) — fcos(V,, k):

2 2 2
dy dy dy
rjae A= (—) +(—) +(—) .
ac, \/ dx dy dz
Taxxe ¢ Y4CTOM HCXOOHOI'O YCIOBHA, I'IC YaCTHLOA HC UMCCT IICPCMCIICHUC
10 HAMPaBICHUIO OCH Z, TO BEKTOpP CKOPOCTh V, MOIKEH Jie)KaTh Ha TUIOCKOCTH

napamutensoit OXY. Yron mexny Bextopa V, u K, B Takom ciydae paser 90°. Toraa

cos(V,,Kk) = 0 u nocsenHee paBeHCTBO B ypaBHeHUs (3.5) mpuMeT BUI:
d
0=g+NQ$m) (3.6)

N=-P—. (3.7)

C yuerom 3HaueHus (3.7) mepBbie JBa paBeHCTBA ypaBHEHUs (3.5) mpumer

CJICTYIOIINMN BUL:

Vs _ p A [dw/dx

at X "Z ez [ f COS(VO’I)] (3.9)

avy A [dw/dy '
m? P N PZ dv/dz [ B f cos (Vo'])]

Takum oOpaszom, wumeem Tpu ypaBHenus (3.2), (3.4) u (3.8) misa
KOHCTPYHPOBAHHS IOy IMOBEPXHOCTH, KOTOpas obecreunBana Obl IepeMEICHIE
JACTHUI[BI TIOYBHI B INIOCKOCTSX, MapalIeIbHBIX KOOpAHHATHOM tutockoctu OXY.

M3BeCTHBIMU BEJIMYMHAMU B JAHHBIX YPAaBHEHHSX SBIAIOTCA: KOA(DDUIUCHT
Tpenus (f) u npoekuyu P, P u P,.

C TOYKH 3pEHHUS MPOCTOTHI U3TOTOBICHHS U SKCILUTyaTalliU YIOOHBIM ABJISCTCS
TIOJTYTTIOBOPOTHBIN KJIMH B BUJIE TUIOCKOCTH (PUCYHOK 3.3).
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Pucynoxk 3.3 - I1oynmoBOpOTHBIN KJIMH B BUAE INIOCKOCTH

JlaHHas TUIOCKOCTh XapaKTepU3yeTcs ABYTPAHHBIMU yIJIaMu: @' (Ha MII0OCKOCTH
OXZ), 6' (OXY) u ¢' (OYZ). Takas I0CKOCTb MOXET OBITh OTPEICICHA YIIIaMHu 0, 3
u y Hopmaimu OO’ ¢ KoopauHATHBIMH OCsAMH. Torga ucxoaHoe ypaBHenus (3.2)
IpUMET BUJ:

Y(x.y.z) =Ax+By+Cz+D =0 (3.9)

['padruecku u3 pucyHka 3 MOKHO ONPEAETUTD CIEIYIOIIee:

cosa
JcosZa+cos2f
cos(Vy, i) = —cosb! = —5F ' (3.10)

/cos2 a+cos2p

W, B, o A=VAZ+ B2+ (2. (3.11)
dx dy

cos(V,,j) = sinb/ =

[TocranoBko# moayueHHbIX cooTHoIreHui (3.10) u (3.11) B ypaBHenue (3.8)

IIOJTYYUM:

cosa

JcosZa+ cos2p (3.12)

cosa

P
m——=P, — cos
dt Y cosy [ b+ Jcos?a+ cos?

P,
m—=P, — cosa +
dt *  cosy [
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Jannoe ypasHenus (3.12) ¢ yuerom ycioBust: cos?a + cos?f + cos?y =
1 1aeT BO3MOKHOCTh KOHCTPYHPOBAaTh HCKOMYIO IIJIOCKOCTh KIJIMHA.

C y4eToM JOIyIIEHHs, YTO CBSA3aHHAs CO CKOPOCTBIO MamMHEI Vj,, = const,
MOKHO YTBEp)KJaTh, YTO MONHAs CKOPOCTh V, IepeMeIleHHs] YacTHIbl IO

mIockocTu Takxe Vy = const, Toraa:

a  dt 0. (3.13)

B pe3ynbrare mojgyduMm CUCTEMY U3 TPeX YPAaBHEHHU C TpEeMsi HEM3BECTHBIMU

(yrmet @, Buy):

cosa + ZCOS ¢ =xcosy)
Jcos2a+ cos2B P
cosy ——L5% _ —Deosy (3.14)

Jcos2a+ cos2p P,

cos?a + cos?p + cos?’y = 1
JlaHHAs cUCTeMa ypaBHEHUI MUMEET pPelICHHE MaTeMaTHYECKMMM METOJAMH

[99], [100].

3.2. TeopeTnueckue NPeANOCHLIKH B 000CHOBAHUH MapaMeTPOB MO4YBodpe3bl

[Ipu paGoTe HOXK MOYBO(PPE3BI COBEPIIACT CIOKHBIC JBUKEHUS: MEPEHOCHO-
MOCTYIATEIbHOE CO CKOPOCTHIO V}, M OTHOCHUTEIBHO-BPAILATEILHOE BOKPYT OCH C

YTJIOBOW CKOPOCThIO . YpaBHEHHUE JBMKEHUS HOKa Gpe3nl umeeT By [101]:
x = V t+r cos wt,
y=r(1- sin wt), (3.15)
rae, I —paauyc 6apabana Gpessbr;
@= wt — yroa noBopoTa pabouero opraia (ppesbl;

t — Bpemst moBopoTa HOXka (pe3bl Ha yroi .

CompoTuBiieHHE TOYBBI (Ppe3epHOMY paboyeMy OpraHy CKIIAJIbIBAETCS W3
COMPOTUBJIEHUS CPE3Y MOYBHI B TOPU3OHTAIILHOM HANPABICHUU PEXKYIIIUM KPBLJIOM

HOXa, pa3pe3aHuro I11acta B BCpTHK&HBHOﬁ IUIOCKOCTH  CTOMKOM HOJXKa,
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CONPOTHBJICHUSI HAa KPOIICHHWE IMOYBBI M Ha COOOIICHHE HEKOTOPOH CKOPOCTH
oTOpachIBaEMOI Macce MOYBBI.
Cuna CONPOTHBIICHHUS IBM)KEHHIO HOXKA IMOYBO(PE3bI OMPEACIIICTCS 110
cienyromeit popmye [101]:
R.= Ry+ Ry + Rog., (3.16)
rae, R, — cuna coOnpoTHBIIEHUS PE3aHUIO OYBbI

R, — cuia conpoTUBJIEHUS, BBI3BAHHOE TPEHUEM HOXKA O MOYBY;
R, — cuiia, He0OXouMast il COOOIIEHUsI CKOPOCTU Macce 0TOpachIBaeMoit

CpPE3aHHOM MOYBBI HOKOM.

B mpouiecce paboThl Ha HOX (hpe3bl NEHCTBYET YyCHIIHME, BO3HUKAIOIIEE OT
COMPOTHUBJICHUS TIOYBHI PE3aHUI0. BeanmumHa €ro 3aBHCHT OT COCTOSHUS ITOYBHI,
dbopmbl HOKEM (Ppe3bl, CKOPOCTU PE3aHUS U JPYTUX (PaKTOPOB.

Ycunue pe3anusi Ha 0OJJHOM HOXe onpeaensercs mo popmyie [101]:

R, =k, S"b, (3.17)
rae,  k, — cpenHee yenbHOE CONPOTUBIIEHHE TIOYBbI PE3AHUIO;
S — mojaya Ha HOX;

b — mMpuHA CTPYKKHU (pEXKYIIEH YaCTH HOXKA).

Jis I'-00pa3Horo Hoka Mmpu padoTe Ha TSHKENbIX CYTJIMHKaX MpU IIHPUHE
ctpyxku b = 4,5 cm, K, = 1,72 krc/cm?.
[Tpu n3ydyenunu nmporecca B3auMoIeHCTBUS HOXa (Ppe3bl C MPENSITCTBUEM CUITa
R, HE YUUTHIBAETCS, TaK KaK OHA JCHCTBYET MPHU BBIXOJIC HOXKA U3 30HBI PE3aHU.
Takum oOpazoM, npu paboTe mouBoPpe3bl HA HOXK JEHCTBYET CyMMapHas cuiia
COIPOTHBIICHUS:
R=R.+R,-S"b. (3.18)
Jnsa oOecniedyeHus: HaaeKHOW pabOThl MOYBO(PpPE3bl HEOOXOAMMO H3YUHUThH

MpoliecC B3aUMOCHCTBUS HOXA C MPENATCTBUEM (KaMeHb, KOPHU U JIp.), IPU 3TOM
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UMeeT MECTO yJapHas Harpy3ka Hoxka. Ha pucynke 3.4 mpuBejeHa TpaeKTopus

JBUKCHHSI HOXKA, TOCTPOCHHAs 110 ypaBHEeHHIO (3.15).

Pucynox 3.4 — Cxema TpaeKTOpUU JABMKCHHS HOXKa

JlommycTrm, 9T0 HOXK (ppe3bl B MOYBE BCTPETUI MPEMSTCTBHE (Touka A, ). [Ipu
ATOM HOX OyaeT 3aTopMokeH B nosioxkeHun O1A1, a och OapabaHa mepexoauT u3
nonoxeHust O1 B Oz llepemenienne Hoxa 102 COOTBETCTBYET pa3Mepy
npenatcTBus Al B HanpaBiieHuu aBrxkeHUs (pessl (pucyHok 3.4).

[Tpu 3TOM BpeMsi TopMOxkeHust Hoxka At mouBo(pe3bl paBHa:

, (3.19)

At =2
Ve

rae, U, — CKopocTb IBUKEHUSI MAIIUHBI.
3a BpeMs At HOK TOBEPHETCSI B OTHOCUTEILHOM JIBUXKEHUU, COKUMAsS! IPYKUHY

Ha yTOJI:
Mp=w-At=w- (3.20)

M
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Jlnst o6ecnieueHust HOpMaabHOM PabOThl MOYBOGPE3bl B KOHCTPYKIUU AOTKHBI

OBITh MTPELyCMOTPEHBI MPEIOXPAHUTENh HOKA B BUJIC MPYKUHBI (PUCYHOK 3.5).

Pucynok 3.5 — CxeMma cuii, JeHCTBYIOIIUX Ha HOXK MOYBO(DPE3bI

3anumem YCJIIOBUC PABHOBECHUA CUCTCMBI:
M,(F,) =R, r sina — R,-a=0. (3.21)
Cuna gedopmainuu Mpy>kUHBI IPU BCTPEUE HOKA C MPEMSATCTBUEM paBHA!
R=c-AlL, (3.22)
rae, ¢ — KOd(DHUIMEeHT KeCTKOCTHU MPY>KUHBI;
Al; — nedbopmanusi TPYNKUHBI, BBI3BAHHOE TMPEMATCTBUEM IpPU

B3aUMOJICHCTBUU C HOXKOM.

[ToncraBnsst B ypaBHeHue (3.20) Beipakenue (3.21), onpenenum KeCcTKOCTh

IIPY>KUHBI:

— Rersina
¢ == (3.23)

Hedopmarius npyxuHbl A [, onpeaensieTcsi i3 COOTHOIICHHS:

Al _r

Aly a’
Orcrona
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Al = &2 (3.24)

[ToncraBum B (3.23) Beipakerue (3.18) u momyqum:

S (Rypt+kpS'b)r2sina
c= .
a?-Al

(3.25)

3.3. O6ocHOBaHUE PALMOHAJIBLHOM cXeMbl (POPMBI KOKYXa NOYBOdpe3bl

[Ipu pabotre mnouBOdpe3bl C BpallaTeIbHO-ABKYIIUMHUCSI pabouyuMu
opraHamu (HOXXamu) MPOUCXOAUT OTOpachlBaHUE TMOYBHI [0 HANPABICHUIO
BpanieHus ¢ppezdapadbana.

Ha xapakTep npoTekaHus JaHHOTO MPOIEcca BIUAET CIeTyIonTie (haKTOPHI:

- CKOPOCTh MepeMeIleHUs HOXKell (hpe3bl B MOYBE;

- (hopma HOXeEM (Ppe3bl;

- CBOMCTBA U COCTOSIHUE MOYBHI.

Jlnst  orpaHuyeHHsT 30HBI pa3dbpoca W YHOPSAOYEHHUS YKIATKU TIOYBbI
ycTaHaBIUBaeTCAa KOXKyX. OOBIYHO KOXKYX BBITIOJNHSCTCS B BHUJE KPUBOJIHMHEHHON
MMOBEPXHOCTH, OXBATHIBAOIICH C HEOOJBIIMM 3a30pOM BEPXHIOIO YacTh
dbpe3bapabana. HmwkHui cpe3 KoKyXa HaxXOJHWTCS Ha HEKOTOPOW BBICOTE Haj
o0OpabaTbIBaeMOM MOBEPXHOCTHIO OIS (PUCYHOK 3.6).

C nenpio 3 HeKTUBHOTO BO3JICHCTBHS HA HAayaJdbHBINA IMOTOK M YMCHBIIICHUS
30H B3aUMOJICHCTBUS MOTOKOB, HEOOXOMMO CIIPOEKTUPOBATH KOKYX TaKOH (hOPMBI,
qTOOBI TIOCJIC yJapa YacTHIbl OTPAXKaJHMCh IMOJ OJHUM M TEM K€ YIJOM «, a
OTPaXEHHBIN MOTOK PACTIPEIEISIICS PABHOMEPHO.

B »stom cnydyae mpodunp muTa B CEUYCHHH IMPOJOIBHO-BEPTHKAIBHOU
IIOCKOCTBIO OyneT M300paxkaThcsi Tmocie Touku C/ nuHMell ¢ onpeneaeHHBIM
3aKOHOM M3MEHEHUS €€ KPUBH3HBI.

Paccrossane mexny toukamu C u C; COOTBETCTBYET:

Ax = X, — X¢;
Ay =y = Ye,- (3.26)
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Koopaunatel Touek C u C; UMEIOT CIEAYIOIIUN BUI:

X, =R-sing + L-cose
Ve = R(1- COSQD) + L - sing }’ (327)
Xe, = R - sing, + L1 *COSPq (3 28)
Ve, = R(1 —cos@q) + Ly - singq )’ :

rie, R —pamuyc ¢ppeszbapabana;

L — paccrosiHue ot (ppe3bl JO COOTBETCTBYIOLIEH TOUKH Ha KOKYXE.

Xec AX
Xe,

k J
F

F F

-
-

Pucynox 3.6 - K onpeneneHnto 0CHOBHBIX MapaMeTPOB KOXKyxa mouBodpessr: 1-

KOXYX, 2-(hpe3dbapaban

C yyerom cBoiictBa Maibix yriaoB (A — 0), 3HadeHHEe yria ¢; MOXHO
BBIPA3UTh UEpe3 @, a 3HaueHue L, uepes L. [Ipu aToM nmeem:

sing, = sing — A@ - cos®, cos@p; = cosp + Ap - simp} (3.29)
Li=L+R-Ap(1+tga,-Ap) '

[ToxcraBnss 3HaueHus BeawanH u3 (3.27), (3.28) u (3.29) B 3aBucuMOCTh (3.26)

ITOJTYYUM:
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dx
do
dy
g

=L (sinp + tga, - cosp)
: (3.30)
=L - (cosp — tga, - singp)

ITpu sTOoM mpeHeOperaeM BeIMYMHAMU BTOPOTo M OOjee MOpsAIKa M3-3a UX
MaJIOCTH.
Bemnunna L Takxke sBisfeTcs NEpeMEHHOW. [l ee ompenesieHuss MOXKHO

HCIIOJIB30BaTh CIICAYIOIINEC BBIPAKCHUA!

[ = XRsine y _ yR(-cosg) (3.31)

cosQ sing

C yderom BeIpakenus (3.31) cucrema Beipakenuid (3.30) mpeoOpasyercs B

BUJIC TUHEHHBIX AU(depeHIInaIbHbIX YPABHEHHH MTEPBOTO MOPSIIKA.

a
oy~ X (tge + tgay) = —R-

sing

(sinp + tga, - cosp), (3.32)

cosQ

3_3; —y- (Ctg(p —_ tgar{) — R(cosp—1) . (COS(p _ tgan . Sin(p), (333)

sing

Pemenue ypaBaenwmii (3.32) u (3.33) uMeeT clieyIonue BUIbI:

— P .| tg?agcos?p+2 /. etgan®
X =R [snup + P, Ci cosp (3.34)
=R-[1- sing /. sing
y=R-[1-cosp+ tgan] +C) (3.35)

3HavyeHus C1/ 151 Cz/ JUISL KOKJIOTO KOHKPETHOTO CIydasi ONPEAEIACTCS UCXOIs
Y3 HAYaJIbHBIX YCJIOBHM. B KadecTBe HayaJbHBIX YCJIOBUM MOXKHO IPUHATH
CJIEAYIOIINE BEIMYUHBI (KOHCTPYKTUBHBIC): &, R, Xo U V.

Wcnonb3ys TaHHbIE TapaMeTPhl ¢ TOMOIIbI0 ypaBHeHwHi (3.29) 1 (3.35) MokHO
BBIYUCIIUTh KOOPAUHATHI TOUYEK MPODUIIL KOKyxa MOYBOPPE3bl B 3aBUCHUMOCTH OT
yrina moBopota ¢. Iloctpoenune kpuBOoW (OPMBI KOXKyXa OCYIIECTBISACTCS B
KOOPJAMHATHOM CUCTEME C IICHTPOM B TOUKe KacaHus (ppe3dapadbana c mouBoid. [Ipu
ATOM JOJIKHO COXPAHATCS YCIIOBHE:

tga, = const, (3.36)
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C MOIPEUIHOCTHIO 110 2%.
BepxHas 9acTh KOXyXa (10 Touku C/) BEHIIONHSAETCS IO AHAIOTHH C
CYILECTBYIOIIMMH KOHCTPYKIUSAMHU TaKKe B BUJEC KPUBOJUHEHHOMN IMOBEPXHOCTHU C

y4eToM napameTpoB: R, Z (4uciio HOXel Ha OJTHOUM CTOPOHE JINCKA):

R, = (1,15..1,2)R, (3.37)
R, = (115..12)R- (1+2), (3.38)

z
rne, R; — paguyc KpUBU3HbI IEpeHEN YACTH KOXKYXa;

R, — pannyc KpUBU3HBI 3aJHEW YAaCTU KOKyXa.

Takum 00pazoM, 00S3aTENbHBIM YCIOBHUEM IpPU MNPOEKTHUPOBAHUU (POPMBI
KOXyXa MoYBO(pe3bl ABISAETCS MOCTOSIHCTBO yTrila OTPa)KEHUS 4acTUll &, = COnst,

YTO YMEHBIIIAET MEPEMEIICHUE YaCTHIL IO CJIOSM.
3.4. BoIBoABI IO IJ1aBe 3

Jis  TeopeTmyeckoro OOOCHOBAaHUSI UM BBIBEACHUS  AHATUTHUYECKHUX
3aBHCUMOCTEH OMUCHIBAIOLIUX PA0OTY OCHOBHBIX Y3JIOB CESJIKU B HACTOSIIIEH T1aBe
OBLIIM MPOBEJECHBI TEOPETUUECKUE UCCIIEIOBAHUS:

- BIUsIHUE (POPMBI KJIMHA apblYHUKA HA TIOYBY U €r0 IEPEMEIIECHHUE;
- BO3/IeiicTBUE HOKa (hpe3bl Ha TTOYBHI U YCIIOBUS €ro paboThl;
- 000CHOBaHME MMaPaMETPOB KOXKyXa Ppe3bl.

[To uToram NpoBEICHHBIX TEOPETUUECKUX UCCIICIOBAHUN:

1. Tlomydenst ypaBHEHUS, MO3BOJISIIOLIUE KOHCTPYHUPOBAHUS
MOJIyTIOBEPXHOCTH KJIMHA apblYHHMKa, KOTopas oOecmednBasia Obl MepeMerieHue
YaCTHIIBI [TOYBHI B TNIOCKOCTSIX, MapaJljieNIbHbIX KOOpAUHATHOM iockocTi OXY, T.e.
YCJIOBHIO PaBHOMEPHOIO MEpPEMEIIEHHUs IJIacTa MOYBBI NMPU BO3JCUCTBUM KJIWHA
apbIYHUKA.

2. AHanmuTUYECKH BBISBIEHO, YTO JAaHHAs IUIOCKOCTh XapaKTepU3yeTcs

NByTpaHHbIMU yritamu: a' (Ha miockocta OXZ), 6’ (OXY) u ¢’ (OYZ),
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3. BbIMHCIEHO ypaBHEHHE, KOTOPOE C y4ETOM YCIOBHUs: COs’a + cos?f +
cos?y = 1 naeT BO3MOKHOCTb KOHCTPYMPOBAHHS HCKOMOIA INIOCKOCTH KIIMHA.

4. B xojae uccneaoBaHus ObLIO BBISBIEHO, UTO B Ipoliecce pabOThl Ha HOX
¢bpe3bl OeCTBYeT yCUIMe, BO3HMKAIOIIEE OT COMPOTHBJICHHS IOYBBI PE3aHUIO,
3aBHUCSIIUN OT COCTOSHUSI MOYBBI, (POPMBI HOXKEH (pe3bl, CKOPOCTU pE3aHUsd H
Ipyrux pakTopoB.

beuto ompeneneno, uto st [-o0pa3Horo Hoxa mpu paboTe Ha TKEIBIX

CYTJIMHKAX NPH IMMPUHE CTPYXKKU b = 4,5 cMm, K, = 1,72 Krc/cm?,

Jns obecrieueHust HAACXKHOW padOThl MOYBOGPE3bl ObLT HM3Yy4YEH MPOIece
B3aMMOJICUCTBUS HOXKA C MPEMATCTBUEM (KaMeHb, KOPHU U JIp.) U UMEIoIeecs npu
ATOM yJapHasi Harpy3Ka HOXa.

Onpenenena cuna jAedopManv TPYXKUHBI TPU  BCTpede HOXA C
MPENSTCTBUEM:

R,=c Al

OmnpeneneHa KECTKOCTh MPYKUHBI:

(Rep +ky S+ b) 1% sina
c>
- a? - Al

5. B memsax ompeaeneHus ONTHUMAJIBHOTO pa3Mmepa Koxyxa (pessbl,

MPEIOTBPAIIAIONIETO BHIOPOC MOYBHI IO HAIPABICHUIO BpallleHUs Tpu padoTe
bpe3bl ObUTM aHATTUTUYECKU OTPEJIEICHBl ONTUMAaNIbHBIE (DOPMBI IIUTKA U KOXKyXa
bpe3sbl.
6. Iloctpoenue KpuBOil (POPMBI KOKyXa OCYIIECTBIISCTCS B KOOPIUHATHOMN
CUCTEME C IICHTPOM B TOUKe KacaHus (pe3dapadaHa ¢ MOYBOM.
BrIsIBIE€HO, UTO IIPU 3TOM JOJKHO COXPAHATCS YCIIOBUE: tga,, = CONst,

sing, = sing — A * cos@, cos@; = cosp + A - sin(p}
Li=L+R-Ap(1+tga,-Ap)

—D. _ sing /. sing

y=R [1 cos<p+—tgan]+6'2 Stgan e’
PacuétHbiM HYTéM BBIABJICHO, 4YTO 00s13aTENIbHBIM YCIIOBUEM  IIpHU
NPOEKTUPOBAHUU (POPMBI KOXKyXa MOYBO(PE3bl SBISETCS MOCTOSHCTBO yrIiia

OTpaXCHUA 4aCTUll ty; = const, 4To YMEHBIIACT MEPEMCIUICHNUC YaCTHUII I1O CJIIOAM.
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BbiBe/leHHbIE C TIOMOIIBIO YpPaBHEHHWH MapamMeTpbl MO3BOJIAT BBIYMCIUTH
KOOpPJIMHATBI TOYEK MNpopuis KoXKyxa MOYBOPpe3bl B 3aBUCUMOCTH OT yTia
MIOBOPOTA (.

Takum 00pa3oM, B TEOPETHUUECKOM YaCTH MCCIEAOBAHMS PaOOTHI BBIBE/IECHbI
aHAJTUTUYECKUE 3aBUCUMOCTH TO3BOJIIONIME CKOHCTPYHUPOBATH ONTUMAJIbHbBIC

pabGoune opraHbl KJIMHA HOXKA apblYHUKA U Ppe3bl.
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I''TIABA 4. OKCIIEPUMEHTAJIbHBIE NCCJIIEJOBAHIA

4.1. Metroauka BpI00Opa nmoceBa ceMsiH 0ax4eBbIX KyJIbTYP

B 3aBucuMocTH OT BHJA CEIBCKOXO3AWCTBEHHOW KYyJIbTYypbl U TMOYBEHHO-
KJIIMMAaTUYECKUX YCJIOBHM 3aceBacMOl MECTHOCTH BBIOMpAaeTcs CIOCO0 IOceBa,
HOpMa pacxojia, a TaKKe IIIyOMHA 3aJeKu CeMsH. | aBHas 3a7auda Mpu IOCEBE
CEMSIH CBOJUTHCSA K CO3AAHMUIO ONTHMAJbHBIX YCIOBUH AJs cO3qaHUsl TpeOyemom
T'yCTOTBI ITOCEBA PACTECHUM.

HmeeTcsi MHOXKECTBO CXeM U CIOCOOOB TOCEBa CEIbCKOXO3SHCTBEHHBIX
KyJbTYyp, B CBA3M C Ye€M Ui MOCEBa OTAEIBHO B3SITOM KyJIbTYpPbhl HEOOXOIUMO
BBIOpaTh HanboJee e MOAXOAIYI0, C yUeTOM OCOOEHHOCTEH TaHHOM KYJIbTYPHI.

Jnsa  ¢dopMupoBaHMsT POCTKOB M pOCTa pPACTEHUM TpedyeTcss Co3/aTh
HEOOXOJMMBIC YCIIOBHUSA, 3aBHCSIIIME B TEPBYIO ouepenb OT KodpUIIUEeHTa

UCIIOJIb30BaHus TTOceBHOM turommanu 1 [102].

S
n =—-100%, (4.1)
SOI‘I
rae, S,; — HOJIe3Has IUIONIAb, 3aHATas CEMEHAMHM, M2;

S, —00mas (OCHOBHAS) IIOIIAb II0CEBA, M2,

N3 Beipakenus (4.1) Sy, U S, ONPEACISIOTCS CICAYIOIMIMMHU 3aBUCUMOCTIMU:

Snn = (BOM - ?:1 BHM) - L, (42)
Son = Bow ' L, (43)
rie, By~ IIMPUHA OCHOBHOTO MEXIYPSIbS, M;

Yiv 1 Byw- HIHPUHA MEKTYPSIIbSI HE 3aHATHIX CEMEHAMH, M;
N — KOJIMYECTBO PSAIOB, HE 3aHATHIX CEMEHAMU;

L —nnmuHa psinka pacTeHUM, M.

Pacuétnas ¢popmyna kosrdduimenTa ucrnonb30BaHus MOCEBHOM IIJIOMIATHU 7] C

y4yeToMm 3aBucumMoctei (4.2) u (4.3) npuMer clneayomuii BUI;

99



n=(1- nBl—B) 100, (4.4)

HekoTopsiMu HccnenoBaTensiMi AJi pa3iIMdHbIX CIIOCOOOB M CXEM IIOCEBA
CEIIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYp OBUIM  yCTAHOBJIEHBI  (DYHKIIMOHATbHbBIE

3apucuMocTH 1) = f(B,,) [103, 104, 105] (pucyHok 4.1).

n, %
60
50
40 Hﬁ""‘*——.
30 — .‘-H-%'-"'I-.h
20 : =
h“"'“‘““'ﬂ-—&_ — -
10 — Ay
L -
0
a4 50 60 70 B0 gp Bm, cm
e Padoeold 0GHOCMPOYHBIG i EyXcmpoyHsill padoeoi
e [[[LBOK OMOADCHEIL e [TBYXCMPOUHBIL WUROKONOACCHEID
i [IHOZ0CMPOYHBIL Mureiinaa (Jeyxcmpounel padoeod)

Pucynok 4.1 — 3aBucuMocTb K03 HHIMEHTA UCIIOIB30BaHUS IOCEBHOM TUIOIATH

oT croco6a nocesa ) = f(B,,,)

W3 pa3nuuHbIX crocoOO0B, YKa3aHHBIX Ha pUCYHKE 4.1 MOXHO BBIIEIUTH U
OTMETHUTb, 4YTO KOA(P(OUIMEHT HCIHOJIb30BAHUS TIOCEBHOW TUIOWIAAU 7] TIpHU
MHOTOCTPOYHOM Croco0e 1moceBa MOXKeT yBeauuuThes 10 45-50%. Hecmotps Ha
yKa3aHHO€ MPEUMYILIECTBO, MHOTOCTPOUYHBII OCEB HE MOKET OBbITh UCIIOJIb30BaHA
JUISl IOCEBA CEMSH MHOTMX CEIbCKOXO3SIMCTBEHHBIX KYJBTYP, B TOM YHCIIE U JJIS
0ax4eBbIX KYJIbTYp, UIMEIOIINE XapaKTePHbIE OCOOCHHOCTH.

Ha mnpousBoactBe s moceBa 0axyeBBIX KYyJbTYpP YacTO MCHOJIB3YIOT
JBYXCTPOYHBIN, HIMPOKOMOJOCHBIM CcHocod TmoceBa, TAe IMOCEBHbIE pPaOOTHI
BBITNOJIHAIOTCS BPYUYHYHO C IpHUBiIeUeHHUEM paboueld cuibl. Mcxons w3 3TOro

BO3HHKACT H€O6XOI[I/IMOCTB B paspa60TI<e CHCHH&HHBHpOBaHHOﬁ TCXHUKH,
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IpeJHAa3HAaYeHHON JJI1 IOceBa CEMsH Oax4deBbIX KYJbTYp IIHPOKOIOJIOCHBIM
JBYXPSAHBIM CIIOCOOaM.

B rnaBe 2 naHa meroguka 0OOCHOBAaHHSI KOHCTPYKTHBHO-TEXHOJIOIMYECKUX
apaMeTpoB CESUIKM JUIsl 0axXyeBBIX KyJbTYp, KOTopas Obula pa3paboTaHa B
COOTBETCTBHUM C HCXOJHBIMU TpeOoBaHUsMHU. VcxonHble TpeOoBaHUs OBLIH

pa3paboTaHbl Ha 0a3e COOTBETCTBYIOIIMX KOHCTPYKTOPCKUX JOKyMeHTanui [49,

50].

4.2. MoaenupoBaHue pacnpeaejeHus CeMsH 10 IJIyOuHe 3a1eJIKM U Ha

IJIOLIAXH TOJIS

[Ipu paGoTe MOCEBHOW MaIIMHBI CEMEHA CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYP

pa3MeNIaoTCs B IOYBE Ha Pa3JIN4HOM IITyOMHE M HEPaBHOMEPHO Ha IIOLIAIN TOJIS

(pucyHok 4.2).
h hmin
A - . A
s B e
h -
e g
A .
XITIEX min
X A

Pucynox 4.2 - Cxema pacnpeeneHus CeMsiH 1o TIyOrnHe 3a/IeTTKUA Ha TII0IA !
oM Nyygser Ximax — MAKCUMAJIbHBIE 3HAUEHUSI CEMSIH COOTBETCTBEHHO 10 TIIyOHHE
3QICJIKU ¥ TI0 TUTOIATU MO, Ryyin, Xipin — MUHAMAIIBHBIC 3HAYCHUS CEMSTH

COOTBCTCTBCHHO II0 FJ'IY6I/IHC 3a4CJIKHM U Ha IIoIIaau IT0JIsA

OT0 O0O0BsICHACTCS I[eﬁCTBHCM CHJI HCIIOCTOSAHHBIX IIO BCJIMYHMHEC H

HaIpaBJICHUIO, TPUJIOKEHHBIX K paboyeMy OpraHy CesjIKu.
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[Tpu moMorM Teopuu ciydaHbIX PYHKIIUH pa3paboTaHa METOIMKA OITUCAHUS
HEPaBHOMEPHOCTH PaCIPEACIICHUS CEMSH IO IIIyOMHE MX 3aJeIKHd Ha T0JIe M TI0
Bceit momaau nois [106, 107].

CeMeHa, BBIXOAIIME U3 OJHOTO CTPYKTYPHOTO 3JIEMEHTA MOCEBHOM TEXHHKHU
N ¥ BXOASAIINE B CIICIYIONIHIA 31eMeHT (N+1) UMEIOT CITyJaiiHbIC BETHIHHBI.

[lycte Ha moceBHo¥ TexHuke (IIT) u3 ero BeiceBatoiero ammaparta (BA)
cemeHa B kojudectBe N, (t) HampaBistorcs B pacnpenenutesb cemsH (PC) u
BbIceBatoTcs Ha noceBHOM noJie (I1IT) (pucynoxk 4.3), coriiacHO 3aJaHHON HOPMBI

BbiceBa ceMsH Hy (t).

Pucynok 4.3 — CmoaenupoBaHHas cXxemMa B3auMOACHCTBUS OCEBHOW TEXHUKHU

(ITM) u mocesuoro mosst (I111)

[Ipy 5TOM OT HEKOTOPOTO HAYAIBLHOTO MOMEHTa BpPEMEHHU t, B IOYBY
MOCTYTAOT KoraecTBO ceMstH Ny . = N .(t — t;) B 3aBUCUMOCTH OT HOPMBI BBICEBA
CEMSIH, T.C.

NHL‘ = N[JE[tp(-HB)]'

[Ippu paboTre TMOCEBHONW TEXHWKH CEMEHA, TIOCTyNalMue B IOYBY
XapaKTEePU3YIOTCA CIy4allHBIM MOMEHTOM t TIOCTYIUJICHHS M BO3MOXHO OyIyT
OIMCAHBI CICTYIONIMMH 3aKOHAMU pacipeiesieHUs: HOpMaJIbHbBIM, TTOKa3aTeIIbHBIM
u JIp.

B 3aBucuMoCTH OT pabOThl KaXKJOTO dJEMEHTA MOCEBHOW TEXHUKU CEMEHA,
MOCESTHHBIC Ha ITOCEBHOM I10JI¢ UMEIOT BEPOSTHOCTHBIN XapakTep, JJIS OIMHCAHHS
KOTOPOTO TPEOYIOTCS €IWHBIN OOIMH MaTeMaTHYeCKHil, aOCTpaKTHBIA ammapar,
MO3BOJISIONIMN U3y4aTh LIETOCTHBIA XapaKkTep B3aUMOCBSI3H BCEX €ro 3JIEMEHTOB, a
HE YaCTHBIE CBOKMCTBA MOCEBHOU TEXHUKHU.
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Jlnist perieHus JaHHOM 3a7aui CMOJICNIUPYEM €AMHYI0 CUCTEMY: «BBICEBAIOIIHIA
anmapar-pacipenesinTellb  CeMSH-TIOCEBHOE  TOJe» W NPUMEHUM  METOJ
craructaueckoro wmojenupoBanus [108], Omaromaps kKoTopoMy CMOAETHpyeM
(YHKIMOHMPOBAHUE CHUCTEMBl C TIOMOIIBIO PABHOMEPHO paclpeie’IeHHBIX
CIIy4aliHbIX BEJIMYMH, C UMUTAIIMEH €r0 BXOAAIIUX U BBIXOISIINX TapaMeTpPOB.

Jns  popmupoBaHUS CIly4alHBIX BEIUYUH HCIOJB3YIOTCS TMPOTPaMMHbBIE
cpeactsa (Model Vision Studium, MATLAB, GPSS) mis ux redeparuu [109, 110]
¥ DMIIUPUIECKHUE TAaHHBIE.

CMopenupoBaHHasi CUCTEMA «BBICEBAIOIUI annapaT-pacipeeanuTeNb CEMIH-
IIOCEBHOE MoJIe» OylIeT pacCMOTpeHa Kak IOoCeA0BaTelIbHAs CMEHA COCTOSHUMN
00bekToB B mHTepBasie BpeMeHH [0, t], cocTosiHHME KOTOPHIX B Ka)Iblii MOMEHT
BpeMeHHu t B uHTepBaie te(ty,t,) XapakTepu3yeTcsi MHOKECTBOM Z (BHYTPEHHHX
COCTOSIHHI ), XapaKTepu3yIomire Kak GyHKIIUN BpeMeHH 1 3aBUCAIINE OT BXOIHBIX
X1, X3, ... ., X;, mapaMeTpoB, HAYAJILHOTO COCTOSHUSI CUCTEMBI M BHEILIHUX YCJIOBUI
1), f2(@), e, fu(B).

Marematuueckoe ~ OMHCAaHHWE  CHCTEMBl  «BBICEBAIONIMI  ammapar-
pacnpeaenuTeNb CeMsSH-IOCEBHOE MOJIe» BKJIOYAET B ce0s BXOJHBIE CUTHAJIBI,
MOCTYTAIOIINE BO BXOJ CHCTEMBI M BBIXOJHBIC CHUTHAJBI, BHIJABAEMbIE CHCTEMOM

(pucynok 4.4).

Pucynok 4.4 — MaremaTnuueckoe ONMcaHue CUCTEMbI «BBICEBAIOIINH arnmapar-

pacupeacianTeiib CCMAH-ITIOCEBHOC I1I0JIC»

[To naHHOMY ONMCAHWIO PACHpPEACITUTENh CEMsH omuchiBaeTcs Kak Z(t),
XapaKTEPUCTHKA TOCTYIUICHUSI CEMSIH B PACIPEeIUTENb CEMSH O3HAa4aeTcsl Kak
X(t), MHOXECTBO YIIPaBJISIFOIINX JIEMEHTOB 0003HaudaeTcs yepe3 F(t) u xak Y(t) —
0003HAYAIOTCS XapaKTep CEMsSH Ha ToJIe.
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B ompeneneHHblil MOMEHT BPEMEHH CHCTEMA M €r0 COCTOSIHUE ONPENEIAETCS
KaK pe3yJIbTaT MPEAbIAYIINX COCTOSHUM CO CXOASUIMMU CUTHAIAMU B TOT MOMEHT
[111]. OnHOBpEeMEHHO ¢ HHUMH BBIYHCISIOTCS TpPEeOyeMbIE CTATUCTHYCCKHE
MOKA3aTEeIN CUCTEMBL.

[Ipenmnonokum, 4TO B ONPENECICHHBIN MOMEHT BpEMEHM tel Hama cucremMa

HaXOJWTCS B OJTHOM M3 cocTostHui Z(t):

Z; = H{ [t, to, Z (to), (t, X1)] tow},

(4.5)
KOTOPOE OIPEICISCTCS €r0 HaYallbHbIM cocTostHueM Z (t,), rae t > t.
Beixognoit curnan Y (t) st MoMeHTa BpeMeHH t kak
Y(0) = WLt toZ (t), (6. X)) towl}, 46)
TIe, W-CITy4aifHbIe BO3MYILICHHSI, BO3JICHCTBYIONINE HA CHCTEMY B MOMEHT L.

MoaenrpoBaHue CUCTEMBI 3aKJIIOYAIOTCS B TOM, YTO BOCIIPOU3BOJIUTCS €€
MOBE/ICHNE B HEKOTOPHIE TUCKPETHBIE MOMEHTHI BPEMEHHU:

tg <t; <t,<..<t, <. (4.7)

Uto0bI cMoieTupoBaTh (GyHKIIMOHUPOBAHUE CUCTEMBI B 00IIIEM BHJIE CEMEHa,
3aJieIaHHbIe B TIOYBE, MOKHO TIPEACTABUTh, KaK TOYKH, JISKAIME Ha HEKOTOPOM
HETPEPhIBHON KPHUBOHM, OpJMHATOW KOTOpOH siBisercs rinyouna (h) samenku, a
abcruccon — myTh (X).

Takyro KpUBYIO MOXHO TOJY4HTh, €CITH Ha Tpaduke h-X HaHecTH KOOpAMHATHI
3aJIeIaHHBIX CEMSIH M TIOJNyY€HHBIE TOYKM COCAMHUTH IUJIAaBHOW JIMHUEH.
[TomydyeHHass TUHUS SBUTCS TPOCKIMEH CEMSH Ha TMPOJOIbHO-BEPTHKAIHHYIO
IJI0CKOCTh, MPOXOAUIYI0 N0 ocu psiaka. Haumensiueil opauHaTou h,y,j, JTUHUSA
o0nasaeT B TOUYKE 6, a HAMOOIbIIEH h,,,,, — B TOUKE q.

OTcroma ciefyer, YTo HEOOXOAMMO IKCIEPUMEHTAIbHO YCTAHOBUTH 3aKOHBI
IUIOTHOCTU pacrpeaesieHusl TiyOuHbl 3aenku ceMsiH hy = f(t) u Ha MOCEeBHOM
none X, = f(t) B (QyHKIMM BPEMEHH, BO3MOXHBIC 3HAUEHHUS KOTOPBIX JIEKaT

mexnay HH-BB u B untepBane ac (pucyHok 4.5)
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h=f(t)

m - - — — = — — =
o
o

dr+1 B C

Pucynox 4.5 - InoTHOCTH pacnpeneneHus TIIyOrnHBI 331k ceMsiH (hy =

f(t)) u Ha moceBHOM T107IE (X, = f(1)).

WutepBan (a, ¢) Ha pucyHke 4.5 ¢ OECKOHEUHBIMH I'paHulaMu. IIpeacTtaBum
f(x/t) na unTepBane (a, ¢) B BUAE OTIACIBHOW MOCTOSHHOW (DYHKIUM W IS
11e71eco000pa3HOCTH MEPEXOJIUM K YCEUYEHHOMY pacipeesieHuIo, pa3o0béM (a, ¢) Ha
HEKOTOpPOE KOJIMYECTBO N WHTEpBaJIOB M OymeMm cuutath f(x/t) Ha Kaxaom
WHTEpBAJIE MMOCTOSSHHOM. [Ipy 3TOM cily4yaliHyto BenM4nHy @ MOXKHO NPEICTABUTH
BUJIE

0 =a, + (. (4.8)

B aToM ciiydae Ha KaxxaoM ydacTke (ay, Ay_q) BETUYHUHA (, pacIpeaemseTcs
paBHOMepHO. [Ipu 3TomM mnsa annpokcumanuu (yHkiuu f(x/t) nemnecoobpasHo
pazaenuth (@, ¢) Ha HEKOTOpble HWHTEPBAJbI, JJIsI 00ECIEUYCHUSI BEPOSITHOCTH
MOTIaJaHus CITy4ailHONW BEMWYHMHBI © B JIO00W M3 ATHX MHTEPBAIOB (Ay, Qyyq) U
9YTOOBI OHA HE 3aBHCENIAa OT HOMEpa UHTEPBAJA K.

J1J1s BBIYHMCTICHUS A, MOYKHO BOCTIOIB30BAThCSI CIEAYIOIIUM BBIPAKCHHUEM:

X, = j;:“ fx)dx ==, (4.9)

rae, N — KOJIMYecTBO MHTEpBaioB (N=2", M- 1e0€e MOJ0KUTEILHOE YHCIO).
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AHaJIOTUYHO MO>KHO J1aTh OLICHKY paclpe/ielIeHNs] CEMSH I10 TIIyOHHE 3a/1€TIKH.
N3BecTHO, 4TO CeMeHa Pa3JIMYHbIX KyJIbTyp MO-pa3HOMY pearupyroT Ha IIyOuHY
3agenku. OJTHAKO CYIIECTBYET ONpeAeeHHBIN JUana3oH MIyOuH, T/Ie CEMEHa JTaloT
JTYYIIYI0 BCX0XKECTh U pocT. [Ipeanonoxum, 4To ykazaHHbIE TOPU30HTHI JIEKAT OT
HYJIEBOTO YpOBHS BbIlIe W Huke Ha A. Takum oOpa3oM, onTumMainbHas TiyOuHa
3aIEIKH OTIPENEISIETCS BETUIUHOM 2A.

B nanHOM cityyae 3aKOH IJIOTHOCTH pacrpeaeseHUs TTyOUHBI 3aJI€IKH CEMSH
ompexaensiercs:s B QyHkuuu BpemeHu hy = f(t), KOoTOpas BO MHOTHX CIIydasx

ﬂH(b(bepeHuI/IpyeMa, IIO3TOMY €0 MOZKHO OIIPCACINTE COOTHOIICHHUCM:

hy = [ £(h) dh, (4.10)

hmin
B panee npoBeAEHHBIX UCCIIEIOBAHUSX OBLIN MOJYYEHbI YTOUHEHHBIE 3aKOHbI
pacrpeiesieHus IIyOrHBI 3a/IeTTKU ceMstH (ITpH moceBe ceMsiH puca) [112], kotopeie
MOKa3bIBAIOT, YTO JIAaHHBIM 3aKOH WMEET HOPMaJbHOE paclpeiciicHue (3aKoH
["aycca).
[TnoTHOCTH pacmpeneneHus] MpyU HOPMAIBHOM 3aKOHE 3a/al0T CIeIyIOIIeH

dopmymoii [113]:

_ 1 _ (h—mh)z
h, = = exp[ 207 ], (4.11)

rac, mpy,0Op- COOTBCTCTBCHHO MaTCMaTHYICCKOC OXXHNIaHHueC u

CpEAHCKBAAPATHYICCKOC OTKIIOHCHHUC FJ'IY61/IHBI 3a4CJIKH CEMSH.

Torna cornacHo (opmyiiel (4.10), HaliIEM BEpOSTHOCTH 33CIKU CEMSIH Ha

ONTUMAJIbHYIO TIIyOUHY:

_(h=mp)?

Ghjﬁ fhh,,’fiffe 25, dh. (4.12)

PA=

[Ipu 3TOM MIIOIIAAKL MOJIS, T/IE CEMEHA 3aJieJlaHbl Ha ONTUMAJIbHYIO TIIyOHHY,
COCTaBUT:

E ur(1 — P4) - 100%. (4.13)

[Io cnenmytomeidt ¢GopMmyne pacCUUTHIBAEM CTATUCTUYECKYIO  OICHKY

MaTEMaTH4YCCKOI'O OXKHNJaHWsA BCINYNH Xwuh:
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_1 4.14
(X, h) = %X,y (4.14)

Y100k paccuuTaTh CTATHCTHYECKYIO  OLIEHKY

mucriepcud BenmmdrH X U N BOCMONIb3yeMcs Ciieayromeit popmynoi:
o2 = M[x?] - (M[x])?, (4.15)
o = M[h?] — (M[h])?. (4.16)

re, - o2, 0f - COOTBETCTBEHHO, qucrepcus Benund X u h;
M[x?],M[h?] -COOTBETCTBEHHO, MATEMATHYECKOE  OKHIAHHE

BennunH X 1 h;

(M[x])2,(M[h])? — coOTBeTCTBEHHO, KBagpaT MAaTEeMAaTUYECKOIO

oxuanus Beauuyud X u h.

CraTtuctuueckas OOCHKA CPCAHCKBAAPATHICCKOI'O OTKIIOHCHUA BEIIMYNH Xuh

onpenensercs no hopmyiie:

o =/ M[x2] — (M[x])?, (4.17)

o, =/ M[R%] — (M[R])2. (4.18)
4.3. UccaenoBaHne TeXHOJOTMYECKOT0 MPoIecca nmocesa 0ax4eBbIX KYJbTYP

OTMe4eHO, YTO OCHOBHBIMU MOKA3aTEISIMU Ka4eCTBA paOOThHI CESUIKH SIBIISICTCS
PaBHOMEPHOCTh pacCIpeesieHusT CEeMsSH B MOYBEHHOM ciioe o Tuiomamu (X;) u
rnyoune (h;). Ha xapakrep pacmpenencHuss CeMsH BIHSIOT MHOT'OYHCICHHBIC
(bakToOphl, UMEIOIINE MECTO TPU COBMECTHON pabOTE BHICEBAIOIIETO ammapara u
pacrnpenenuTes, a TakKe MOoJIeBbIe YCIOBUS.

Jlst 0OOBEeKTUBHOM OILIEHKH TEXHOJOTHYECKOTO Mporiecca paboThl MOCEBHOU
MaluHbl B IIEJIOM, W B YaCTHOCTH CHCTEMBI: «BBICCBAIOIIWH ammapar-
pacnpenenuTeNbh — OCEBHOE TI0JIe» PACCMOTPUM KPHBBIX 3aKOHOB paclpeieeHuUs
CEMSIH 10 TITyOuHe 3a1enku h; (pucyHoK 4.6) 1 Ha ToceBHOM ToJie X; (PUCYHOK 4.8)

IMOJIYYCHHEIC B XOAC OKCIICPUMCHTAJIbHBIX HCCHGHOB&HHﬁ.
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Yacrota pacnpegeleHnn

0,1

8 23 38 53 68 83
FnybBuHa 3apenku cemaH

== K nlgaA pacnpedenenus 2nyBudsl 3adenku cemar apbyaa
=i KA pacnpedenuna enyBunbl 2adenku cemAH dbiHu
=== Hpueaan pacnpedeneHua 2nyOuHbI 3a0enKu CeMAH Mblkasl

PucyHok 4.6 - KpuBble pacripeiencHus riyOruHbI 33/1eIKH ceMstH apoy3a (hy),

noinu (h}), Teikeel (A7)

[LI0THOCT YMIMPUYECKOTO pactpeenenus cemst apOysa f (h?), notau f (hy),
THIKBHI f(h{) 1O T1yOuHE 3a1enKu hy MOTYUHSACTCS HOPMATbHOMY 3aKOHY

1 (h%—16,016)2

G atrrey A (4.19)

2
1 (h}-13,319)

fhe) = e 2Ge? (4.20)

4,612V2m

1 (h§—13,782)2
f(he) = e 2042007 (4.21)

4,406V21

Co cneyromuMy CTaTUCTUYECKUMU TToKa3aTensiMu (4.1)
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Ta6nuna 4.1 - CraTucTrueckue nokasaTeau ri1yOnHbI 3a/IeJIKU CEMSIH h; 0ax4eBbIX

KYJIBTYp
baxueBsie | Maremaru- | Hucnepcusi | Cpemne- | Koaddu- | Kpurepunii
KYJIbTYpBI 4ecKoe D?, mm? KBaJlpaTh- LUECHT [Tupcona

OKHUJIaHUE Yeckoe | Bapualuw, X?
Mp, MM OTKJIOHE- V, %
HHE,
Op, MM
ApOy3 16,02 26,73 5,17 4,51 0,49
JbIHS 13,32 21,27 4,61 3,92 0,34
TrixkBa 13,78 19,42 441 3,35 0,35

[TosyyeHHBIE KpUBBIE MOXXHO MPEACTaBUTH, KaK peaNM3aIUI0 CIy4yaiHON
bynkuun h,(t), mepexoma oT abCIUCCH TITyOWHBI KO BPEMEHHU.

Takum oOpa3zom, onTHMaibHas TIIyOMHA 3aJelKd CeMsH apOy3a, IbIHU U
TBIKBBI, COOTBETCTBEHHO paBHBI hi = 60 MM, h? = 60 mm; hf = 50 MM, KOTOpBIC
JOCTHTAIOTCS TIPH TTOCEBE ATUX KYJIBTYP C TTIOMOIIBIO 3KCIIEPUMEHTATBHON CESITKH.

bosiee TOYHOM OILIEHKOM KayecTBa 3aJ€JIKM CEMSIH SIBIIETCS OLIEHKA C
MCITIOJIb30BaHUEM BEpOSITHOCTH Py.(popmyina 4.12). Ha npakTuke oneHka KayecTBa
3aJIeTIKA CeMsIH, KaK MPaBUIIO, IPOU3BOUTCS MO BEPOITHOCTU P, BEpOSTHOCTH NpU

HOPMAaJIbHOM 3aKOHE paclpeleNIeHUs MPUBOJUTCS B IIMPOKO PACHPOCTPAHEHHBIX

tabmuiax [114]:
! * A *
Phwy = @ () = *(5/5,169) = 0,2516 - s apGysa

, L (A .
Py =@ (U—h) = ®*(5/4,612) = 0,2227 — 151 bIHH

/ « [ A *
Pyry = ) (a—h) = ®*(5/4,406) = 0,2107 — 115 THIKBBI

rac, A - AOIYyCK Ha OTKJIIOHCHHUC OpJAMHAT OT HMX CPCAHCIO 3HAYCHUAI,

YCTaHOBJICHHOM arpoTeXHUYeCKUMH TpeboBanusmu (A= 5 mm [115],
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BepositHoctu P, u pacuer o F,,, , I/ie ceMeHa 3a/ie/laHbl Ha ONTHMAITbHY IO

rIyOuHy, MpuBECHBI B TabmuIe 4.2.

Tabnuma 4.2 - BeposTHOCTh Pyu ONITHMAITbHAS TIOIAAb ), 3a1eTKH CeMsIH

MenkoceMEHHEBIE
PA, E),HT’ %
KYJbTYpbI
ApOy3 0,25 74,81
JIb1as 0,22 17,72
TrixkBa 0,21 78,91

[Tokazatenu M, u 0, HE TOJHOCTBHIO BCKPHIBAIOT (PU3MUYECKOW CYIIHOCTH
mpolecca, Tak Kak pa3JIM4HbIE MPOLECCHl MOTYT UMETh OJMHAKOBbIE My U 0y, a
BEPOSATHOCTH Py HE YUHUTHIBAET CPEIHEKBAIPATUIECKOE OTKIOHEHUE 0, — CKOPOCTH
W3MEHEHUs TITyOuHbI 3aaeaku [116].

Kak wu3BectHO, ciyvaitHas ¢yHKIMS U €€ TPOU3BOAHAS, T.€. CKOPOCTH
W3MEHEHUsS] ATOM (PYHKUIMHM, B COBNAJAIOIIME MOMEHTHl BPEMEHHU HE3aBHCHUMBI.
[TosTomMy OoJiee TOUHBIC pPE3yabTaThbl JTAET BEPOSITHOCTH P,, BBIYKCIEHHAS C
MOMOIIIBIO IBYXMEPHOTO 3aKOHA IJIOTHOCTHU pacIipeiesieHUs TITyOUHBI 3a/1€JIKH, U €

CKOPOCTH U3MCHEHHUSI B OJTUH U TOT e MOMeHT Bpemenu f(h, V), /t):

2

Y A
Pap,1 = 2 exp [— — (4.22)

oy 207’
rac, 0, U 0Op- CPCAHCKBAAPATHUYCCKHUC OTKIOHCHHA, COOTBCTCTBCHHO

IIIyOMHBI pa3MeIleHus CeMsH (OpIMHAT JJUHUU) U CKOPOCTH U3MEHEHHS.

CpenHekBaipaTHICCKUE OTKIIOHEHUS 0p TIIYyOWHBI pa3MEIICHUS CEMSH IS
h
BBIOpaHHBIX KYJbTYp OmnpesesieHbl paHee (Tadiauna 4.1) He0OX0AUMO OIPECTUTh

0, Kak:
o2 = -L k@it =0, (4.23)

rne, kj(7)- koppensuonHas QYHKIHS U3MEHEHUS TITyOUHBI 3aJCIIKA CEMSTH.
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DKCNEPUMEHTAIBHBIM MTyTEM OINPEEIICHbl BUIbI KOPPEISILIMOHHBIX (PYHKIIUI

W3MEHEHHUS TITyOMHBI 3aJIe]IKU CEMSH JJIsl BHIOPAHHBIX KYJIBTYp (PUCYHOK 4.7)

P {T'a]l
0,7

0.6

¥

0.5

¥

0,4

¥

0.3

x

0,2

¥

0,1 \
2 4 6 8

rnybuHa 3agenkn cemaH apbysa, Ta, Mm

a)

EEpﬂHTHDCTb OTHAQHEHKA

P (Tia)
0,7

¥

0,6

¥

0,5

¥

0,4

¥

0,3

0,2

¥

BE[CIOFITHDCTb OTHAOHEHIA

0,1

¥

2 4 G 2
rAyGMHa 3a08HN CEMAH ObIHK, T, MM

0)
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P [T T]
0,7

0,6

0,5

0,4

0,3

0,2 Ny

N

0,1 S

EE[CICIFITHDCTI:- OTHAOH2HIKA

2 4 = 8
r.n"l':,-'ﬁHHE janenky cemMAH ThlKBbI, TT, MM

B)

Pucynok 4.7 - 'uctorpaMMbl 1 KOppeIsIUOHHbIE (DYHKIIMY U3MEHEHUS ITyOUHBI

3aJICJIKU CEMSIH: a- apOy3; O- JIbIHS; B- THIKBA

KpuBble KOppensunOHHBIX (DYHKIHMH CIEAYIOMIMMH BbIPAXKEHUSIMHU:

f (They) = 0,5659 - e~01168x (4.24)
(Thep) = 0,5357 - e701045% (4.25)
(Thr) = 0,4381 - e70.0018%, (4.26)

C MAaTCMAaTHYCCKUM OXHAAHUAMH, CPCAHCKBAAPATHUUCCKUMHU OTKIIOHCHUSAMHU H

ko3 puIIEHTaMU BapHUalliK, COOTBETCTBEHHO T, = 2,91 ¢, 0, = 1,739 ¢, V=1,9%;

T, =2,9275¢,0, =1639¢,V=138%;7,=3,182¢ 0, =178c V=18%;

[ToacraBnsist B ¢opmyny (4.22) 3HaueHUsS CTATUCTUYECKUX TMOKa3zaTenen

HUMECCM.:

Az
, 1,739 PP
— « p2(5,169)
Pav) = 75160 € ) (4.27)
2
P’ — 1,639 | 32(4,A612)2 (4 28)
AVh) ™ ma612 : '
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AZ
I} 1,786 P
= » 22(4,406)
PA(Vh) 4206 e , (4.29)

Pe3ynbraThl pacyéToB 3aHeceHbl B TabmuIty 4.3

Tabauua 4.3. BeposttHOCTh Py (v, ) ¢ yuétom fomycka A

FOHT!
baxueBble KyIbTypbI YNUD y A e
0
ApOy3 0,082 91,92 5 0,77
JIb1Hs 0,061 94,05 5 0,54
TeIkBa 0,057 94,43 5 0,45

Kak BuauM, BeposSTHOCTE P (), vcuucinennas no ¢popmyine (4.22) myuqmie

XapaKTepu3yeT HEPaBHOMEPHOCTh pACIpENeNCHUs] CEeMAH Mo Iuiomand Fopr
Koppensauuonnsie pyukiuu (4.24), (4,25), (4,26) onuchIBalOT U3MEHEHUS Ty OUHBI
pa3mernienus cemsiH. OJIHaKO OIIEHKA TITyOWHBI 3aJIETTKU CEMSIH M UCIIOJIb30BAaHUEM
CpEIHEKBaApATHUECKUX NaHHBIX (N, 0;) HE TOJHOCTHIO CKPBIBAIOT (DH3WUYECKOI
CYLIIHOCTH Ipolecca.

YcTaHOBIIEHO, UTO B CiTy4ae yKJIaJIKH CEMSH Ha OJTMHAKOBOM PAcCTOSHUU JIPYT
OT JIpyra MOHATHUSI-KOJIMYECTBO CEMSH, Pa3MEIIEHHBIX Ha ONTUMAIBHON ITyOuHE, U
wiomanas monsi Fonr, TOE CeMEHa pa3MelleHbl Ha ONTUMAaIbHON TiIyOuHE -
uaeHTHYHbI [117].

CrnenoBaTenbHO, 3Has IUIOMANML TMONS Fonr, T/I€ CeMEHa pa3MEIIeHbl Ha
ONTUMAJIBHON TIIyOWHE, 10 aHAJIOTHH PACIPEIECICHHUS CEMsIH 10 TITyOMHE MOXKHO
OTIPEICTUTh KOJIMYECTBO CEMSH, pa3MEIIEHHBIX Ha ONTUMAIILHON TIomAad Foyyr, 1
UX PaBHOMEPHOCTH (pUCYHOK 4.8).

Jlst orcaHusT HEPAaBHOMEPHOCTH PACIpe/ICNICHNs CeMsIH 0ax4eBBIX KYJIbTYP

o twromaau Fy . — F, . BBIOpaHbl ypaBHEHHS CIECIYIONUX BUIOB:

X2 =—1,201-x? + 35,775 x — 192,27, (4.30)
Xi=—-1,746-x*+ 42,64 - x — 172,67, (4.31)
XF =-1,239-x% + 30,406 - x — 100,464. (4.32)
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[Ipu sTomM KO3(PIUIMEHTH AETEPMHUHAIMM M BapUallMd COOTBETCTBEHHO

COCTaBUIIN:

R2=10931, V, =4,14%; Rﬂ2 = 0,913, V, = 4,2 %;

R2 = 0,910, V, = 4,21%,

YTO MOATBCPKAACT aICKBATHOCTL OMITMPUICCKUX KPUBBIX C TCOPCTHUICCKUMMU.

rn-,rﬁuua BblCeBa CeMAH, MM

rn-,rﬁvma BblCEBa CEMAH, MM

100

S0

]
(=]

60

50

40

30

20

10

50

30

70

60

20

40

30

20

10

(0...50)

(51..100) (101-150) (151...200)

Konuuectso cemaH apBysa, wryk

(201...250)

{0...50]

{51-100) {101-150) {151...200)
HONWYECTBO CEMAH AEIHH, WTYK
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(201...250)

—e—CeMeHad, pasMeLeHHble Ha
onmumansHoll 2nybune, Form

—i—CemMeHa, pazmelieHHble Ha He
onmumansHoli znybune, Fonm

MonuxomuHaneHas
anmpoKCUMay us
HepaeHomepHocmu aaybutsi
PAsMeueHun cemaH

—=—CeMena, pasMel|eHHbIE HO
onmumaneHoll anybuwe,
Fonm

—i—CeMeHa, pasmeleHHble HO
He onmumansHoL
2nyBune, Fonm

—lMonuxomuHaneHas
AnIpoKCUMaYUA
HepasHoMepHocmu
2nyBukel pazmeiyeHua
CeMAH

0)



S0

80

70

—— CeMeHa, pazmeuleHHble Ha
onmumaneHol 2nybune,
Fonm

60

50

—tr— CeMeHa, PasmMmeUyeHHbIe Ha
He onmumansHoll znybure,
Fonm

40

Iny6uHa BbiceBa CEMAH, MM

30

—— (MoAuUHOMUHANABHAA
anpoKCUMayua
HepagHomepHocmu 2nyBuHsl
PaZMELEHUA CEMAH

20

10

(0...50) (51...100} (101...150) (151...200) (201...250)
Konuuecreo CeMAH ThIKBLI, LWITYK B)

Pucynok 4.8 — Kpusble pacrmpeneneHusi ceMsH 0aX4eBbIX KyJIbTyp IO

Iomaau: a) — apOys3sbl; 0) - ABIHU; B) - THIKBBI

4.4, TloseBble HCNBITAHUA CEATIKH

OnbITHBINA 00pa3ell CeSTKU IS TTOceBa 0aXUeBBIX KYJIbTYp OBIJT H3TOTOBJICH Ha
0a3ze MnxenepnHoro nentpa «Ackaremnn» B 2021-2022 ronax.
[ToneBwie WCTBITAHUS TEXHUKH HA PabOTOCIIOCOOHOCTH OBLIM TPOBENECHHI B

amnpene 2023 roaa (pucyHok 4.9).

Pucynok 4.9 - IloneBbie UCIIBITAHUS CESUIKH JIJ1s1 0aX4eBBIX KYJIbTYP
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[ToneBbie wWcHBITaHUS OBUIM TPOBEACHBI COTJIIACHO MEXIOCYIapCTBEHHOMY
crannapty [118], na mossax y pepmepa IllamypsaeBa Ypycroma, B ¢. CTyaeHuecKoe
u pepmepa Adbuesa XKan6oota B c. O3epHoe COKyIIyKCKOTO paiioHa (pucyHOK 4.9).

Pe3ynbraThl IpoBEIEHHBIX MOJICBBIX MCIIBITAHUI OTPaXKeHBI B Tpye aBTopa [119].

4.5. Oomas napopmanus 00 IKCHEPUMEHTAIbHBIX HCCIET0BAHUAX

DKCIepUMEHTaIbHBIE UCCIIEIOBaHMS ObUTH TIpoBe/eHbI B anpene 2024 roga B
c. Crynenueckoe Cokynykckoro paioHa y depmepa-OaxuyeBona Illamyp3aesa
Ypycroma u Aduera XKanbonora (KX «Momy»). O61mias mioiaib moceBa 6ax4eBbIX

KYyJbTYp cocTaBui 6 ra (pucyHok 4.10).

Pucynok 4.10 - ®oTo BO BpeMs IPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUN

depMepoM ObBLTM TPEIOCTABICHBI BCIaXaHHOE W 3a00pPOHOBAHHOE IIOJIE,

YUCTOE OT PaCTUTENIbHBIX OCTAaTKOB. BiakHOCTh B mpejenax JOMyCTUMON HOPMBI.
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[Torona sicHas. Berep ceBepo-3amajHblii, CKOpPOCTh BeTpa He Oojiee S5 KM/d,
Temreparypa Bo3ayxa +25...+27 °C.

[Iporpammoil 3KCIEPUMEHTAIBHBIX HCCIAEAOBAHUI OBLJIO MPEXYyCMOTPEHO
TaKXe!
1. Onpenenenre paBHOMEPHOCTH ITyOMHBI HAPE3AEMOT'0 apbIKa.

3amep OTKIIOHEHHI TTyOMHBI HAPE3KH apblKa OT 3aJI0’KEHHON (PUKCHpPOBATHCH
pyJsierkoii. Ilpy >TOM B KadeCTBE OCHOBHOM TOPHU3OHTAJIBHOM IIOCKOCTH
MPUHUMAJICS TIOCKOCTh, 0Opa30BaHHBIN JIydaMU JIa3€pHOTO YCTPOMCTBa. 3amMep
OCYULIECTBIISUICS Yepe3 Kaxablid | MeTp. 3amepbl OCYIECTBISUIMCH 10 PACCTOSHHUS

40 m, B ipeziesiax BUAUMOCTH JIyda jazepa (pucyHok 4.11).

Tpaktop
——— KDIECD TPHHTDPH
YPOBeHE 3eMTH
['TyOHHA HAape3KH apelka | H
APEBIYHHK L

Pucynox 4.11 — Cxematnunoe n300pakeHue TUIOCKOCTH YPOBHSI 3€MJIH U

TJIyOMHBI HAPE3KU apbIKOB.

[Io moMy4eHHBIM OSKCHEPUMEHTAIBHBIM  JIaHHBIM  3aMmepa  TIyOWHBI
Hape3aeMoro apblka MOCTPOECH BapUAIIMOHHBIN psij (Tabnuua 4.5).
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Ta6nuna 4.4 — BapualinoHHBIN psAJl 3HAUSHUH, 3aMepa riTyOrHbI HApE3KH apbIKa

H}Jl\fep Hau. unrep Kownerr unT. ni
1 13 17 1

2 17 21 6

3 21 25 10

4 25 29 18

5 29 33 4

6 33 37 1
40

[lo BapuanMOHHOMY psIy TOCTPOEHA THUCTOTpaMMa U  OMPEIEIICHbI

sMnupudeckue (HopMyJibl, KOTOpbIE TOKa3aHbl HA pUCYHKe 4.12.

20
3aKoH pacnpegeneHusa ((y6buHa HapezaHWA apeiKa

18

y=-2x*+14,057x-12,2
R*=0,7069

16

14

1z

10

Konuwdecreo 3amepoB

Pucynok 4.12 — I'ncrorpaMma pacrpe/ieieHus TIIyOUHbI HAPE3aHHs apbIKoB: R? —

BCIINYMHA JOCTOBCPHOCTH aAIlIIIPOKCUMAIINH

2. OnpeneneHre paBHOMEPHOCTHU YKJIAJKU KaMeIbHbIX JICHT OTHOCUTEIIBHO OCU

JABHMXKXCHHNA TCXHUKH.
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ITo INOJIYYCHHBIM 3KCIICPUMCHTAJIbHBIM JaHHBIM 3aMEpa FHY6I/IHBI YKIIAAKH

KareJbHbIX JICHT OCTPOEH BapHaIlMOHHBIN psijl (Tabiuia 4.5)

Tabnuna 4.5 — BapualnoHHbBIN psAJl 3HAYSHUI, 3aMepa pABHOMEPHOCTH YKJIaIKH

KaIICJIBHBIX JICHT OTHOCUTCIBHO OCH ABHMKCHUA TCXHHUKH

No Hau.unatep Komnerr unT. ni
UHTEP
1 0 6 0
2 6 12 0
3 12 18 11
4 18 24 26
5 24 30 3
6 30 36 0
40

IIo BapHallMOHHOMY psady IIOCTPOCHA THUCTOIrpaMMa H  OIIPCACICHBI

sMnupudeckue (HopMyJibl, KOTOpbIE TOKa3aHbl HA pUCyHKe 4.13.

30

25

20

15

10

KoiWY ecTBo 3amepoR

3aKoH pacnpepeneHns (Yknagka KaneneHelx AeHT)

y =-2,6964x2 + 19,561 - 20,9
R2=05185

Pucynox 4.13 — I'uctporpamMma pacripesiesieHdss pABHOMEPHOCTH YKIIAIKU

KaIlICJIBHBIX JICHT OTHOCUTCJIBbHO OCH ABMXXCHUA TCXHHUKH.: R2 — BCJIMYHMHA

JAOCTOBCPHOCTH allIIPpOKCUMAILIUN
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4.6. BbiBoabl o riase 4

B pamkax skcnepuMEHTaIbHOM 4acTH padOThl MOYKHO CHIENaTh CIEIYIOLIUE
BBIBOJIBL:

1. JIns 0OBEKTUBHOM OIEHKH TEXHOJIOTHYECKOTO MpoIiecca paboThl TOCEBHOM
MalluHbl B II€JIOM PACCMOTPEHBI KPHUBBIE 3aKOHOB pPACHPEACICHHUS CEMSH I10
riyOuHe 3aJeliku h; W Ha TIOCEBHOM 1one X;, TMOJy4YeHHblE B XOJe
IKCIIEPUMEHTAIBHBIX UCCIETOBAHUH.

2. BbUIO BBISIBIEHO, YTO IUIOTHOCTh SMIIMPUUYECKOIO pacHpe/esieHUusl CEMSH
apbysa f(h?), neiau f(hy), teiksbl f(h]) mo ruyGune 3amenku h, MOTYUHSETCS
HOPMAJIbHOMY 3aKOHY.

3. Jlns omnucaHuss HEPAaBHOMEPHOCTH paclpeiesieHus CeMsiH OaxueBbIX
KyJIbTyp 10 Twtomanu Fy . — F, .. BEIOpaHbl ypaBHEHUS.

4. Haiinensl KO03(p(GUUIMEHTH JI€TEPMUHAIMK W BapHallld, KOTOpPHIC

COOTBETCTBCHHO COCTAaBUJIU.

- uist apOy3a: R2 = 0,931, V, = 4,14% ;
- JUTS IBIHU: R; = 0913, V, = 4,2 %;

- u1st THIKBBL: R2 = 0,910, V, = 4,21%.

OTUMH JaHHBIMH TIOJITBEPKACHO aJEKBATHOCTh SMIIMPUYECKUX KPUBBIX C
TEOPETHUYECKUMH.

5. OmpeneneHa paBHOMEPHOCTh HApE3KH TMOJMBHBIX OOpPO3]] apblYHUKOM U
PaBHOMEPHOCTD YKJIAJKH MOJUBHBIX TPYO, C MOCTPOEHUEM BapHAIIMOHHOTO psAla U
TUCTOIPAMMBI, @ TAK)KE BBIBEJACHO SMIIMPUYECKOE YPaBHEHUE, ONKCHIBAIOIIEE 3TH
MPOLIECCHI.

Takum  obpasom, 1enu W 3a4a4yd, I[IOCTaBJIEHHbIE B  paMKax

9KCIICPUMCHTAJIbHBIX I/ICCHCIIOBaHI/II\/'I AOCTUTHYTEI.
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I''TABA 5. TEXHUKO-5KOHOMMNYECKOE OBOCHOBAHUE
DODOEKTUBHOCTHU PABPABOTAHHOM TEXHUKH

5.1. Pac4éT 0CHOBHBIX TEXHHKO-)KOHOMHYECKHX MOKAa3aTejen

Bo 2-i riiaBe 661710 OTMEUYEHO, UTO OBLITH MTPOBEICHBI MTOJICBBIC UCCICTOBAHUS

mpoliecca moceBa 0axyeBbIX KyJIbTYpP M M3y4Y€HAa MECTHas TEXHOJOTUSI PYYHOTO

noceBa 0axueBbIX KyJIbTyp (PUCYHOK 5.1).

2021/4/15 14:08

Pucynox 5.1 — TloneBoii onpoc ¢epmepa u pacder 3aTpart TpyJa U CPEICTB Ha

noceBax 0ax4eBbIX KyJIbTYp
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CTouMOCTh pYyYHOIO moceBa 0axuyeBbIX KYJbTyp MOKazaHa B Tabmuie 5.1,
ce0eCTOMMOCTh M3TOTOBJICHUS TEXHUKH TOKa3aHa B Tabnuie 5.2, 3arpaThl Ha
JN0pabOTKy TEXHUKH MOCJIE€ TOJICBBIX HUCIBITAHWI MMOKa3aHbl B Tabmuue 5.3 u
TEXHUKO-IPKOHOMHUYECKHE Tokazarenu 3(h()EeKTUBHOCTU pa3zpabOTaHHON TEXHUKHU
noka3anbel B Tabnune 5.4. Ilpu mpoBeneHUN TEXHUKO-3KOHOMHUYECKUX PacyETOB
UCTIOJIB30BaHbl COOTBETCTBYIOIIME Oubmmorpadudeckne wcrounuku [120, 121,
122].

Tabmuua 5.1 - ®@akTuyeckue 3aTpaTbl Ha MOCEBHbIE PAOOTHI 0AaXUEBBIX KYJIbTYP

(pacuenku 2024 rona)

No

Haumenosaunue
pacxozioB depmepa

Enunuia
W3MEPEHUS

Komnu-
4eCTBO

Cymma, 3a
€UH. COM

Bcero,
coM

dpes3epoBaHUE U
M3MEJIbYCHUE MTOYBBI

ra

3000

3000

Hapeaxa ITOJINBHBIX
APBIKOB

ra

2000

2000

Omnnara HaeMHBIM
paboTHUKaM 3a
MOATOTOBKY ITOJIS TTO
1oCeB

(A

1200

8400

TpaHcnopTHBIE pacXoibl

ra

600

Bcezo 3ampam na
NnO020MOBKY Nojs N0
noces

14000

Oruiata HaeMHBIM
paboTHHKaM 3a MOCEB
CeMSsIH

(A

1200

6000

OrmraTa HaéMHBIM
paboOTHUKAM 3a TTOCAAKY
paccajibl

qcCJ1

12

1200

14400

OO6mue 3aTpathl Ha 1 Ta
C Y4ETOM I0CEBa CEMSIH

20000

OO6mue 3aTpatel Ha 1 Ta
C YY4ETOM IOCATKU
paccajibl

28400
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Tabnuua 5.2 - CTouMOCTh U3rOTOBJICHUSI TEXHUKH ISl TOCEBA 0aXUEBBIX KYJIbTYP

No YacTb TEXHUKHU En. u3m. Kou. Llena Cypaniz,

coM
1. | Konnueckuit peaykTop HITYK 1 16000 16000
2. Bakyym Hacoc TYK 1 15000 15000
3. | ®pesa HITYK 1 14000 14000
4. | BeiceBaromuuii anmapar HITYK 2 18000 36000
5. [[TnexoBsIit Oapaban ITYK 1 18000 18000
6. Juckun ITYK 8 2000 16000

7. 3BE3I0YKHU ITYK 3 2000 6000

8. [[IxvB BakyyM Hacoca ITYK 2 2000 4000
Q. Oo6ronnas mygra ITYK 1 15000 15000

10. | Lens na 19 M 5 800 4000

11. | Pemenp Ha BakyyM Hacoc MITYK 3 300 900

12. | Kapngannas nepenaua TYK 2 2500 5000

13. | OmopHoe koneco HITYK 2 2500 5000
14. | [Tommunaukn ITYK 20 500 10000
15 | Ycnyru usroroBneHus 90100
Bceero: 255000

Tabnuua 5.3. 3atpatsl Ha 1OPaOOTKY KOHCTPYKIIMH TEXHUKH
No YacTp TEXHUKHU En. wzm. | Kou [ena Cypnaa,
COM

1 Hatsxuoit 6apaban HITYK 1 15000 15000

2 Mapxkepsr MTYK 2 5000 10000

3 APpBIYHUK U3 KOpITyca IJTyra | IITYK 1 25000 25000

4. | OTBanel 15 apblYHUKA HITYK 2 2500 5000

5 Hagecka TpexTtoueuHnas MITYK 1 5000 5000

6 Ycnyru u3roToBiaeHUs 35000

Bcero: 95000
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Tabmuma 5.4 - TeXHHKO-dKOHOMHUYECKHE ToKazaTelu  A(OPEKTUBHOCTH
pa3pabOTaHHOW TEXHUKH
En.
Ne | ITokasarenn M 3HayeHue [Tpumevanue
YacoBas npoOU3BOIUTEILHOCTD B 3aBucumocTu ot
1. P rafaac | 1,0-15
TEXHUKU COCTOSIHUS ITOYBBI
CebecTOMMOCTh PYYHOU Cormacro
2. Py ra 14000 (haKTHIECKUM
IIOATOTOBKH IIOJISI IIOJ IIOCEB
JTAaHHBIM
3aTpaThl Ha U3TOTOBJICHHE dakTuueckue
3. P com | 350000
TEXHUKHU JTAHHEIE
4 CronMocCTh yCcImyTH TIoceBa ra 10000- CornacHo aHaIHU3y
" | 6ax4eBbIX KYJIbTYp 12000 pBIHKA
CTOMMOCTH cl1auH B apeH
A peHIY 40% ot ycmyrH
5. | cesnku misg moceBa 0Oax4ueBBIX | com/Ta 4000
TEXHUKH
KYJIbTYp MEXaHHU3aTOPaM
Ce3oHHBIN 00bEM padoT, dakTHIeCKu 00beM
6. BBIIIOJIHIEMOMN TEXHUKOU ra 50 MOYET OBITH B 2-3
(MUHUMAaJIBHBIN) paza OoJibliie
OskumaeMbIid TOJTOBOM JOXO.
7. AOBOH /1 com | 200000
OT CJIaYM B apCHJTY CCSUIKU
Texauka
Jler 1,75 MOJTHOCTBIO OKYIIUT
8. | Cpok okymaeMocTu
ra 88 ce0s K KOHITY
BTOPOTO CE€30HA

ITo

5.2. BeIBoaBI IO rJ1aBe 5

WATOraM MPOBEAEHHBIX PACYETOB,

MOJKHO CACJIaTh CJICAYIOIINEC BEIBOIbI:

HaIlpaBJICHHBIX Ha

TCXHUKO-

PKOHOMHYECKOEe OO0OoCHOBaHME A(P(HEKTUBHOCTH Pa3zpabOTaHHON TEXHHUKHU

Exeronuplii miomaae 3aceBa 0axdeBbIX KyJabTyp 10 KeIprei3ckoii

PecnyOmuke cocraBmisieT nopsinka 10700 ra.

Exerogneiii 00beM paboT Il OHY €IWHUIY TEXHUKH, HaArpumep,

TOJbKO 110 COKYyJIyKCKOMY paiioHy MoxeT coctaButh oT S0 10 500 ra.
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3. Ilpu yacoBoii npousBoauteabHocTH 1,0-1,5 ra 3a cMeHy cesiika (¢ yueTom
3aTpaT BPEMCHH Ha MEPEe3/ibl C OJTHOTO IMOJIA Ha IPYroe) MOXKET MOCesATh OpsIKa
5-7 TeKTapoB.

4. B ce30HHBIX paboTax, MNPOAOKHUTEIBHOCTh KOTOPOTO COCTaBISIET
nopsinka 20 -30 mHel, cesika MOKeT 00cmy)uTh opsaka 100-150 ra 3emum.

5. CroumoCTh 3aTpaT Ha HU3TOTOBJICHUE CESJIKH JUIsI TOCEBa 0aXdeBBIX
KYJBTYp ObUIO IPHUHATO U3 GaKTHUYECKUX pacXo 0B (Tadauia 5.2), moTpauyeHHbIX Ha
32Kyl MaTepUajioB JJI1 M3TOTOBJICHUS TEXHUKM W OIUIATy YCIYyTH PaOOTHUKOB
(CBapIIUKOB, TOKapen) MpH U3TOTOBJICHUU TEXHUKHU, KOTOPBIM COCTABUI 255 ThICAY
COM.

6. Ilocme mpoBeneHus MmojeBbIX HcnbiTaHuid B 2023 romy, moTpeboBantach
OopabOTKa HEKOTOPBIX Y3JIOB CESJIKU, B CBSI3U C YEM JIOMOJHUTENIBHO ObLIU
BJIOYKEHBI CPEJICTBA Ha 3TH 11e)H, (Tabymia 5.3), KoTopble COCTABMIINA 95 THICSIY COM.
B cBs3u ¢ 3TUM 001IME 3aTpaThl HA U3rOTOBJIEHUE TEXHUKU cocTaBuiio 300 Thicsay
COM.

7. Ha mpous3BoACTBE MpakTUKYyETCd Mepeliada CeIbXO3TEXHUKU B apeHIy
MEXaHHU3aTopaM, UMEIOIINM CBOM TpakTopa. [Ipu 3ToM, OT MOJYy4YEHHOr0 10X04a OT
OKa3aHHBIX yciayr, nopsaka 35-40% BhIIUIAUMBAETCA 32 APEHY CEIbXO3TEXHUKH,
YTO B JCHEKHOM BbIpakeHUHU cocTaBiisieT nopsaka 4000 com/ra.

8. Ilpu ciyuae nepegadu TEXHUKHU B apEHTY 3aTPAThl HA TEXHUKY OKYTTHTHCS
yK€ BO BTOPOH roj, T.€. uepe3 1,75 neT uinm mocie caayu B apeH1y Ha noces 88 ra
3eMJIN.

Taxkum oOpa3om, pazpaboTaHHas TEXHUKA UMEET MaJIbI CPOK OKYMaeMOCTH,

BBICOKOJIOXO/THAa U BOCTPEOOBaH Ha PhIHKE.
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OBILUE BLIBOIbI

BBIBO/IbI:

1. Ha ocHOBe aHanm3a TEXHOJIOTMM M TEXHUYECKHX CPEICTB U IOCEBA
0ax4eBbIX KYJIbTYp TPEUIOKEH MEXaHU3UPOBAaHHBIM  CIMOCOO MmoceBa C
UCIIOJIb30BaHUEM KOMOMHHMPOBAHHON CESUIKM, MO3BOJSIOLIEH 3a OJUH IPOXOJ
BBIIIOJIHATHh HECKOJIBKO TEXHOJOTMUECKHX ONepaluii: U3MEIbYEHHE MTOYBbBI; HAPE3KY
IIOJINBHBIX ApBIKOB WM YKJIAJIKY KalelIbHBIX JIEHT, YKPBITHUE IOJIU3THICHOBOU
IUIEHKOM C 3aKpbIBAaHMEM €ro KpaeB; TOYHBIM BBICEB CEMSH B OTBEpCTHS,
MpOJICTIaHHBIE B IUICHKE.

2. B pe3yinprare NOJEBBIX HCCIEAOBAHMM MECTHOM TEXHOJIOTMHM IIOCEBA
0ax4yeBbIX KyJbTYp MOJ IUIEHKY OIpPEAENIEHbl OCHOBHBIE KOHCTPYKTHMBHBIE H

PCKHUMHBIC ITIAPAMCETPLI Y3JI0B CCAJIKHU IJIS ITIOCCBA 0ax4eBBIX KYJIbTYD:

- IIMPUHA OTBAJIOB apbIYHUKA - 0,8 ™,
- BBICOTA apbIYHUKA - 0,7 M;
- IMpUHa 3axBata (Qpe3bl -2 M
- IIUPUHA YIUIOTHUTEIS: nocpenune - 0,3 m, no kpasm - 0,8 m;

- IMaMETP BBICEBAIOIIETO KoJieca: it apoy3a - 0,51m, 11t apiau - 0,64 M;

- IIMPHUHA BBICEBAIOIIETO KOJIeCa - 0,06 Mm;
- IWaMETP IUIEHKOYKJIAJYrKa - 0,25 m;
- IMaMETP 3aKPBIBAIOIIETO AUCKA -0,3 m;

- IJIMHA MAapKEpPOB -2,47 m;

- 4acTOTa BpAIllCHHUs BaKyyM-Hacoca - 3885 06/MuH;
- YaCTOTa BpaIlleHus Bajia (hpe3bl - 1209 06/muH.

3. Pa3paboTaHbl KOHCTPYKTHBHO-TEXHOJOTUYECKAs CXeMa U H3rOTOBJICH
OTIBITHBIM O0pa3ell CesyIKH JIJIsl TTOCeBa 0aX4ueBHIX KYJbTYp B JABYX BapHaHTAX: IO
TPAJULIMOHHONW TEXHOJIOTUH TIOJIMBA W3 apblka W C KaleJbHBbIM IIOJUBOM.
TexHuueckass HOBU3HA pa3pabOTAHHOMN CesKU 3aniuineHa EBpa3uiickuM naTreHTom

Ha n3o0petenne Ne046860 «Cestika 1 moceBa 6axX4UeBBIX KYJIbTYp».
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4. Pa3paboTaHa KOHCTPYKIUSI BBICEBAIOLIETO arnmapara Jijisi moceBa 0ax4yeBbIX
kyabTyp (Ilarent Keipreizckoit PecniyObnuku Ha  u3o0perenune  No2255
«BriceBaromuii anmapar Jijis ToceBa 6aX4EBBIX KYIbTYP»).

5. IIpoBeneHbl TEOPETUUYECKHE HCCIEHOBAHUS IPOIECCA B3aUMOJECHCTBUA
HOXa (pe3bl ¢ MpemsITcTBHEM (KaMeHb, KOpHU U Ap.). [lomydyena dopmyna nmst
pacyera JKECTKOCTH NPYKMHBI, OOECHEYMBAIOIICH MPEAOXPAHEHUE HOXKEH OT
MOJIOMOK MpH TMOMNAJaHUH MOCTOPOHHUX IMPEAMETOB. BBIBEIECHBI AMIIUPUYECKUE
YpaBHEHUS, ONMKUCHIBAIOIINE MPOIIECC PABHOMEPHOCTH BBICEBA CEMSIH.

6. OmpezneneHa TEXHUKO-3KOHOMMYECKas 3(PQPEKTUBHOCTb pPa3pabOTaHHOM
CESUIKU JIJIsl ToceBa 0axX4yeBbIX KYJIbTYp M PACCUUTAH CPOK OKYMaeMOCTH, KOTOPHIi

coctaBu 1,75 net wiu noceB 88 ra miomaan 0ax4eBbIX KyIbTyp.

HPAKTUYECKHUE PEKOMEHJIALIMHU

PazpaboTanHasi B pamMKkax HACTOSIIEH HAy4YHO-HCCIIETOBATEIBCKON padOTHI
TEXHUYECKOE CPEACTBO PEKOMEHIYETCS MCIIOJIb30BATh B CEJIBCKOXO3MCTBEHHOM
MPOU3BOJICTBE, MPU MTPOBEICHUH MMOCEBHBIX PA0OT 0aXUEBBIX KYJIbTYD.

[TonyueHHyI0 METOANKY pacdyéTa 1 000OCHOBAHMSI OCHOBHBIX KOHCTPYKTHUBHBIX
U PEKUMHBIX MAapaMETPOB HOBOM TEXHUKH, a TaKXKE Pe3yJIbTaThl HAyYHBIX
WCCJICIOBAHUM MPEJIaraeTcsl UCIOJIb30BaTh B YU€OHOM MPOIIECCE, MPU MOATOTOBKE
WH)KCHEPHBIX KaJIpOB U B KOHCTPYKTOPCKHUX paboTax, MpU KOHCTPYUPOBAHUU

HOBOI'O TCXHHUYCCKOI'O CpCaACTBaA.

127
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Hauvonanbusiii cratuctuyeckuit komuter. 1.05.02.06 IloceBHas miiomanas
CEIBCKOXO3SIMICTBEHHBIX KYJIbTYP U MHOTOJICTHUX HACAXKIECHUN IO KATETOPUSIM
xo3siictB  Kbipreizckoit  PecnyOmuku  [OnektpoHHblit  pecypc].  -Pexum
nocryma: https://www.stat.kg/ru/statistics/selskoe-hozyajstvo/
Hammonaneabeiii cratuctrnueckuii komureT. 1.05.02.07. IloceBHag 1uiomaab
CEIBCKOXO3SIICTBEHHBIX KYJIBTYP IO KAaTETOPUU BCE XO3AUCTB MO TEPPUTOPUU
[DnexTponHbIii pecypc]. Pexum IOCTyma:
https://www.stat.kg/ru/statistics/selskoe-hozyajstvo/

B.E. TopukoB, H.M. benoyc, O.B. MensaukoBa, C.B. Aprtroxosa.
PactenueBoactBo. Yuebnuk mis CIIO / Cep. Cpennee npodeccruoHalIbHOE
oOpazoBanue. (2-e¢ uznmanue, crepeorunnoe) [Texkcr] / -Canxt-IletepOypr,
2024. - 603 c.

KowmrnekcHass mexaHuzarusi 0ax4yeBOJACTBA Ha OCHOBE WHHOBAIMOHHBIX
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BEICIIICE MpodeccroHanbHOe oOpazoBanue. Ne4(12). 2008. -C. 172-177.
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6axueBbix KynbTyp [Tekct] / LLL.b. baiipam6ekos, T.B. boesa, A.C. Coxoos.
3amura u kapantuH pactenuii. Ne4. 2020. - C.31-35.

CoBpeMeHHbIE HaIpaBICHUS MEXaHU3UPOBAHHOTO BO3JIETBIBAHUS, YOOPKH U
nepepadoTku OaxueBbix KynbTyp. [Texcr] / A.H. Ilemnses, M.H. Illampos,
B.I'. AGesun u gap. M3Bectuss HUKHEBOIKCKOTO arpOyHUBEPCUTETCKOIO
koMmruiekca: Hayka u Beiciiee mpogeccuonanbaoe oopazoBanue. Ne2(6). 2007.
- C. 79-83.

Motopun, B.A. PecypcocOeperaroiiasi TEXHOJOTHUSI BO3/ICJILIBAHUS THIKBHI.
[Texct]/B.A. Motopus. M3Bectust HuxHEBOIKCKOT0 arpoyHUBEPCUTETCKOTO

komIuiekca: Hayka u Bbiciiee mpodeccuoHanbHOe oOpaszoBaHue. Ne2(26).

2012. - C. 219-223.
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Earth and Environmental Science. — IOP Publishing, 2021. Vol. 659 Ne. 1. — C.
012069.

[Tat. 2654639 Poccwmiickas dpenepanus MITK A01G 2/00, A01G 25/02. Criocob
BO3CJIbIBAHUA ap6y3a IIpHU KalICJIbHOM OPOLICHHMKU B apHUAHLIX YCJIOBHUIX.
[Texcr] / P.P. Maromenos, M.A. Ca3anoB, A.A./lenos, P.M. ®aiizues, A.I.
Kuraera. -Ne2015126378 3asBn. 01.07.2015; omy6a. 21.05.2018 broa. Ne 15.
Cemenenko, C.f. TexHonoruss TPUMEHEHHUS JIIEKTPOAKTUBUPOBAHHBIX
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obOpazoBanme. Ne3(31). 2013. - C. 194-198.
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0axueBblx KyaeTyp [Tekct] / H.B. Anmommn, U.M. Wcmaumos. depmep.
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Development of a machine for preparing the soil for sowing melons under the
film. 10OP Conference Series: Materials Science and Engineering, Volume
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November 2020, Tashkent, Uzbekistan

K. Ravshanov, K. Fayzullaev, I. Ismoilov. The machine for the preparation of
the soil in sowing of plow crops under film. IOP Conference Series: Materials

Science and Engineering, 2020 - iopscience.iop.org.
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Chuyanov D., Shodmonov G., Avazov ., Rashidov N., Ochilov S.. Soll
preparation machine parameters for the cultivation of cucurbitaceous crops.
Materials Science and Engineering, 2020.Vol. 883, Issue 1, pp. 1-8.
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https://www.youtube.com/watch?time_continue=4&v=RyleFSjk4Ck&feature
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CenbcKoXO3sicTBEHHAs ~ TexHUMKa  Daesung. 57 A (4=)
FTFEAINLY S dEgS(IAEH, 4 FY) [DnekTporHSI
pecypcl]. -Pexum JIOCTyTIa:
https://www.youtube.com/watch?v=gnKgRSETGGSs — 3ar. ¢ 3xpaHa.
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33-39.

[Tat. 322 Keipresckas PecnyOmuka, MIIK AO01C 7/04. Cesanka s
TexHoJioruu KamenbHoro opoienus [Texcr] / P.A. Kacbeimbekos, b.II.
AirtyranoB, b.C. Cynrananues, bl.[x. OcmonoB, C.OK. Axmarosa. -
Ne20210001.2, 3asBn. 19.01.2021; omy6m. 27.08.2021. bromn. 8/2.

MaptsioB, U.C. CoBeplieHCTBOBaHHWE KOHCTPYKTUBHO-TEXHOJIOTMUECKUX
napaMeTpoB MPOMALTHONW CESUIKH ISl pa3HOITyOMHHOrO IoceBa OaxydeBbIX
KyJIbTyp (Ha nmpumepe apOy3oB) [Tekct]: aBroped. aucc. ... KaHA. TEXH. HAyK:

05.20.01 / 1.C. Maprtbinos. 2007. — 24c.
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41.

42.

43.

44.

45.

46.

47.

bensikoB, A.B. CoBeplieHCTBOBaHUE TEXHOJOTUU MOCEBA CEMSH 0ax4eBBIX C
MOJIEpHHU3AIMEN MOJI030BUAHOTO comHuka [Tekcr]: aBToped. nuc. ... KaHz.
texH. Hayk: 05.20.01 / A.B. bensikos. -Bonrorpan, 2007. — 21 c.

KpaBuenko, M.A. NHTeHcuduKalus TEXHOJIOTUYECKOrO Ipoliecca BhICEBA
ceMsiH apOy30B amnmapaTom 0axueBoil cesuiku [ Tekct]: aBToped. auc. ... KaHm.
texH. Hayk: 05.20.01 / . A. KpaBuenko. - 3epHorpam, 1992. — 18 c.
XapnomuH, A.B. Pa3pabotka u o000CHOBaHME MapaMeTpPOB JIHCKOBO-
JIO’KE€YHOT'0O BBICEBAIOUIETO anmnapara AJjig HoceBa MPOPOCUINX CEMSIH OaX4yeBbIX
KyabTyp [Tekct]: aBroped. muc. ... kaHna. TexH. Hayk:05.20.01 / A.B.
XapnomwuH. -Bonrorpan, 2010. — 20 c.

becnanosa, O.H. CoBepuieHCTBOBaHNE TEXHOJIOTHH U CPEICTB MEXAHU3ALUU
noceBa CeMsiH ap0y30B MYHKTUPHO-THE3OBBIM criocobom [Tekct]: aBToped.
muc. ... kaaa. Texd. Hayk: 05.20.01 / O.H. becnanos. - Boarorpaz, 2015. — 19
C.

Agtopckoe cBuerenbcTBo SU1501943 MIIK Al. Cesnka ajis moceBa cemsiH
noxa mieHky [Tekcr] / B.M. I'yces, E.H. Cemenkos, H.E. Kono6oBHukoRa,
N.H. Ocuno, HM. Ilnakcuna -Ne4297108; 3assi. 14.08.1987; omyoOu.
23.08.1989.

[Tat. 2266632 Poccuiickas ®enepanus, MIIK Cl. Cekuusa cesnkud ais
Pa3HOMTYOMHHOTO TTOCEBA CEMSTH MPOTTAIIHBIX, 0aXUEBBIX U KPYIISIHBIX KYJIbTYP
[Texct] / B.I'. A6e3un, B.B. Kapnynun, A.H. Lennses, M.H. [llanpos, A.M.
Canpmae, B.II. bopomenckuii, JI.A. Ao6e3un. -Ne2004118204/12; 3asBi.
15.06.2004; omy6m. 27.12.2005, broin. Ne36.

[Tat. 2667158 Poccuiickas @enepauus, MIIK Cl. ComnHnkoBasi cexuus
CESUTKH JIJII TOYHOTJTYOMHHOTO BBICEBA CEMSH OBOIIIHBIX, TPOTAIITHBIX, JIECHBIX
u OaxueBbix KynbTyp [Tekcr] / -No2017138758 3assn. 07.11.2017; omyo6u.
17.09.2018. bromn. Ne26.

[TneBMaTHnueckas cesuika TOYHOro BbiceBa MC-3. [DnekTpoHHBIN pecypc].
Pexxum moctyma:  https://www.agroresurs23.ru/posevnaya-tekhnika/seyalki-

ovoshchnye/ms-3/?ysclid=Ix4msaop87677507721 - 3arn. ¢ sxpaHa.
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48.

49.

50.

51,

52,

53.

54,

Cesnka g apOysza. [DnekTpoHHBIH  pecypc]. Pexum  goctyma:
https://russian.alibaba.com/product-detail/Seeders-Transplanters-watermelon-
Grass-seeder-1600337711431.html?spm=a2700.7724857.0.0.1583c2c2
NIsiB1 -3ari. ¢ skpaHa.

MP 21.03-99 TIloco6ue 1O UCXOOHBIM TpeOOBaHUAM K pa3paboTke
KOHCTPYKTOPCKOW JTOKYMEHTallud Ha O0OpyAOBaHHE WHAUBUAYAIBHOIO
usrorosiienus [Tekcr] / (xk CHull 11-01-95, TOCT 21.401-88, 'OCT 21.114-
95).

B.M. Kpsokkos, B.M. Anuckun, A.H. Hukudopos, B.H. bparymkos, M.B.
[[Taxmaes, 2.B. Kannun, H.M. Mapuenko, H.. berukos, FO.A. Tutos, B.T'.
[IpocrokBammH, B.I'. IlleBuos, I'"M. [lanunoBa, A.C. Muanakanos, MN.I.
Haceinatiko, A.A. Jlenucos, A.A. Jlykuna, B.H. Xnanos, I'.H. Epoxun, A.C.
PemeroB, B.E. Ilytwimaa u jap. Meroaudeckue ykasaHHs O TOPSIKE
pa3pabOTKH, COIVIACOBAHUS W YTBEPKIACHUS MCXOAHBIX TpeOOBaHUN Ha
CEIbCKOXO3SIIICTBEHHY IO TeXHUKY. — M.: 1988.

Pa3paboTka nCXOIHBIX TPEOOBAHMI Ha CESUIKY ISl oceBa 0aX4YeBBIX KyJIbTYpP
[Texct] [bI.Ix. OcmonoB, C.)K. AkmatoBa, P.A. KaceimOekoB u ap.] BecTHuk
Keipreizcko-Poccniickoro CnaBsiackoro yauBepcutera. T.20. Ne8. 2020. -C.
54-58.

KaceimOexoB, P.A. OOocHOBaHHME  KOHCTPYKTHBHO-TEXHOJOTHYECCKUX
napameTpoB cesTku st 6axueBbix KyabTyp [Tekct] / P.A. Kacsimbekos, C.2K.
AxmaroBa, B.III. AjitryranoB. Hayka, HOBbIE TEXHOJOTMH M WHHOBALUU
Keipreizcrana. Ne4. 2020. -C. 14-20.

Kazakos, N1.B. O60ocHOBaHNE KOHCTPYKTUBHO-TEXHOJOTUYECKUX MAapaMETPOB
U pa3paboTKa CEsUIKH JUIsl KPYMHOTUIOAHBIX ceMsiH [ Tekct]: aBToped. awmc. ...
kaHa. TexH. Hayk: 05.20.01 / 1.B. Kazakos. - Boponex, 2000. -20 c.
bynaBunueB, P.A. OOocHOBaHME KOHCTPYKTHUBHBIX TEXHOJOTHYECKHX
napaMeTpoB KaTyHMIEYHO-IITU(TOBOrO BhICeBaroulero ammapara [TekcT]:

aBroped. auc. ... kauja. TexH. Hayk: 05.20.01 / P.A. bynaBunies. - Mockga,

2006. -19 c.
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57,

58.

59.

60.

61.
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Pesenko, B.FO. OOocHoBaHue mnapameTpoB arperata i COBMEIIEHUS
orepaluid MoceBa U BHECEHMs MOJUMEPHOro rujporenis B nouBy [Tekcrt] /
B.1O. Cemenos. Tpakrops! u cenbxo3mamuabl. Nel. 2019. -C. 21-26.

Mycun, P.3. O0ocHOBaHME KOHCTPYKTHUBHO-TEXHOJIOTMYECKUX MapaMeTpoB
CESUUTKU JIJIS MEJIKOCEMSIHHBIX KYJBTYp C OJHOBPEMEHHOW CKapu(uKamuen u
obOpabotkoii Omompenaparamu [Texcr] / P.3. Mycun, P.A. Kapumona. B
coopnuke: COBpPEMEHHOE COCTOSIHHME, TpPAIUIMM UM HWHHOBAIIMOHHBIC
texHonornn B paszButum AIIK. Marepuansl MeXIyHapoOaHOM Hay4HO-
npakTudeckor  KoHpepeHimu B pamkax XXVIII  MexayHnapoaHoi
CHEUHUAIM3UPOBAHHON  BbICTaBKH  "Arpokomiuiekc-2018".  bamkupckuit
rocyJIapCcTBEHHBIN arpapHbiii yauBepeutet. 2018. -C. 113-116.

[Mamaneunn, K.J[. CHmkeHue 3HEpros3arpar M MOBBIILICHHE KaY€CTBEHHBIX
NoKa3aTeliel MOBEPXHOCTHOM 00pabOTKM MOYBBI KOMOMHUPOBAHUEM PabOUHX
opraHoB KyJaeTuBaropa [Tekcr]: nuc. ... kana. TexH. Hayk: 05.20.01 / K. /.
[Tapansiu. -Bonrorpan, 2015. -95 c.

Xanunos, N.J1. PazpaboTka TEXHOJIOTUU U TEXHUYECKUX CPEJICTB 00pAOOTKU U
BOCCTAHOBJICHUS HaIIPaBIIIONIE-TIOMMBHBIX 60po31 [Tekct]: aBToped. auc. ...
kaHa. TexH. Hayk: 05.20.01 / U.JI. Xanmunos. - ['sumxa, 1993. — 20 c.
YeborapeB, M.M. MexaHUKO-TEXHOJOTMYECKOE OOOCHOBAaHUE CHUCTEMBbI
MalldH I pucoBojacTBa [Tekct]: aBTOoped. mucc. ... JI-pa TEXH. HAYK:
05.20.01 / M.H. Yebotapes. -3epHorpan, 1997. — 21 c.

Mamnaenkos, K.A. PecypcocOeperatoiiye TEXHOIOTHU M KOMITJIEKC MAITUH JIJIs
yXo071a 3a MOYBOM B MHTEHCUBHBIX cafax [Tekct]: aBToped. nucc. ... 1-pa TEXH.
Hayk: 05.20.01 / K.A. ManaenkoB. - Muuypunck, 2010. -35 c.

[MIupokux, 3.B. TexHonorus  MalIUHOCTPOEHUSA:  MNPOEKTUPOBAHUE
TEXHOJIOTUYECKUX TMPOIECCOB MexaHudeckoh o60pabotku [Tekcr] / 3.B.
[MIupokux, T.FO. Mopo3. Cep. Tpyasl npenomaBareneii KonomeHckoro
uHcTuTyTa. -Konomua, 2014. — 280 c.

Kynpsimikun, B.®D. IloBbienne 3¢h@GeKTUBHOCTH  (HYHKIIMOHUPOBAHUS

CaMOXOJTHOM ManorabapuTHON no4Bo0OpabdaThIBarOIIEH ¢bpe3bl
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64.

65.

66.

67.

68.

69.

ONTUMHU3ANMEH KOHCTPYKTUBHO-TEXHOJIOTUYECKUX TapaMeTpoOB (Ha MpuUMeEpe
dbpesbt DC-0,85) [Teker]: aBToped. auc. ... kana. TexH. Hayk: 05.20.01 / B.®.
Kynpsoxkus. - Capanck, 2011. —21 c.

. Anpommun, H.B. YcTpoiicTBO )11 MpenoceBHOM MOJI0COBON 00paOOTKH MOYBHI

non OaxueBbie KynbTypel [Texcr] / H.B. Anmommn, W.M. Hcmaunos.
WNunosamu B AIIK: npo6aems! u nepcnektuBbiNe4(28). . 2020. - C. 9-16.
[Tat. 2802047 Poccuiickas ®enepanust, MIIK C1. Pabouuit opran jijis 60pbObI
¢ BoJIHOM 3po3uelt noussl [Tekct] / O.I'. Yamypaues, I'.O. Yamypiues, /1.B.
Cxkpunkus, M.P. Haxaes, E.A. Xoaskos, C.I'. Munosanos, K.B. bonnapenko,
IO.H. IlneckaueB, M.b. bopucenko. -Ne2023103240; 3aasn. 13.02.2023;
ormy0u1. 23.08.2023. Bromn. No24.

ITat. 2702856 Poccuiickaa @enepanus, MIIK C1. bopo3aoaen-ymioTHUTEb
[Tekcr] / A.®@. Kyk -Ne2019106221; 3asBa. 05.03.2019; omy6s1. 11.10.2019.
brom. Ne29.

[Tat. 187462 Poccuiickas denepanmsa, MIIK Ul. KporoBarenb-6opo3noaen
[Texct] / M.U. YebGorapeB, N.A. ITlpuxonpko 3asiBka Ne2018143226, ot
05.02.2018. Hata my6nukanuu: 06.03.2019. brom. Ne7.

AGe3un, B.I'. BriceBatomue anmapartbl A8 TOYHOTO BbICEBA MPOPAIIEHHBIX
CeMsiH OBOIIHBIX M OaxueBbiX KynbTyp [Tekct] / B.I'. AGe3un, A.H. Llenuses.
N3BecTtuss HMKHEBOIKCKOIO arpOyHMBEPCUTETCKOTO KoMIulekca: Hayka u
BhICIIee MTpodeccronanibHoe oOpa3zoBanue. Ne4(20). 2010. -C. 149-157.

[Tat. 2577392 Poccuiickas ®enepauusi, MIIK Cl1. BriceBaromuii annapat
TOYHOTO BBICEBA 3aMOYCHHBIX CEMSH TPOMAIIHBIX W 0axX4deBBIX KYJIbTYP
[Texct] / B.I'. AGe3un, B.A. MotopuH, /[.B. Cxpunkun. -Ne2014151312/13;
3asiBi1. 17.12.2014; omy6:1. 20.03.2016. brom. Ne 8.

ITat. 2632231 Poccuiickas @enepanus, MIIK CIl. BriceBaromuii annapat
cestiku TouHoro BeiceBa [Tekcr] / A.E. Jlebenes, A.W. 3aiiues, C. Cyun. -

Ne2016128404; 3asBn. 12.07.2016; omy6m. 03.10.2017. brom. Ne28.
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70.

71,

72,

73.

74.

75.

76.

[Tar. Ha mose3nyro Moaenb 20420 Poccuiickas denepaums, MIIK UL.
BriceBarommii ammapatr ToyHoro BhiceBa [Tekct] / B.A. AprtemoB. -
Ne2001101349/20; 3asBn. 17.01.2001; omy6s. 10.11.2001.

ITat. 2580357 Poccuiickas ®denepanus, MIIK Cl. BriceBaromuii anmapat
cesmku TouHOro BheIiceBa [Tekcr] / A.B. 3aiines, A.E. JlebeneB, M.H.
Pomanona. - Ne2014148858/13; 3asasin. 03.12.2014; omy6s. 10.04.2016. bro.
Ne 10.

Crappimi, B. Pa3zpaboTka TeXHOJIOTMM KW TOI0Op KOMIUIEKCA MAalIuH IS
BO3JICTIBIBAaHUSl 0ax4eBBIX KYJbTYpP I0J] BPEMEHHBIMU MajorabapuTHBIMU
OecKapKacHBIMHU IUIEHOYHBIMHM YKpbITUAMHU [TekcT]: aBToped. auc. ... n-pa
TexH. HayK: 05.20.01 / B. Crappiu. — Kumunes, 1994. — 21 c.

byrty30B, A.E. AHaJIU3 CyHNIECTBYIOIINX TUICHKOYKJIATUYUKOB ISl YKPBIBAHUS
MIOCEBOB  CEJICbKOX03sicTBeHHBIX KyibTyp [Texcr] / A.E. Bbyry3os. B
coopHuke: COOpHUK cTaTed MO MUTOraMm pabOThl HAYYHBIX KOH(EPEHLHH U
Kpyribix ctoioB B pamkax XIII Hepenn nayku wmonogexu CeBepo-
BocTounoro agmMuHuCcTpaTUBHOTO OKpyra ropoga - Mocksa. 2018. -C. 334-
335.

AHanu3 MalMH AJs [0CeBa MOJ MYJbUMPYIOUIYIO TUIEHKY M 00OCHOBaHUE
IBIOKeHUST uX padounx opraHoB [Tekct] / B.W. Koiy06a, K.JI. ITy3zeBuy, B.B.
ITy3eBuu 51 Ip. BectHux benopycckon rOCyJIapCTBEHHOM
celbCKOX03gaiicTBeHHOM akageMun. Ne3. 2021. - C. 146-150.

MaptsinoBa, H.b. Yknaguuk kamnensHOM JEHTHI Ha 0a3e paccaionocaaoqHon
mamuHbl  Checchi&Magli [Tekct] / H.b. MaprteiHoB. B cbopnuKke:
Menuopanuss ¥ BOAHOE XO3AKWCTBO. Marepuansl BcepocCcuicKkor Hay4yHO-
npakTuueckoi koHgpepenuun (LllymakoBckue uTeHHs) C MEXIyHAPOIHBIM
y4yactheM, mnocBsimeHHo 130-metnto co nHs poxkaeHus akaaemuka b. A.
[IymakoBa, B 2-x yactsx. 2019. - C. 98-101.

MapteinoBa, H.b. IIpuMeHenne cnenuanbHOrO yKIaquuKa KaneabHOM JIEHTHI
c pazpabotkoit Topmo3Horo yctpoiictBa [Texcr] / H.b. MapteiHoga.

Menuopanus u BogHoe xo3sictBo. Ned. 2022. -C. 31-36.
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77,

78.

79.

80.

81.

82.

83.

[Tat. Ha mone3nyro moxaenb 209677 Poccuiickas Penepaumsi, MIIK UIL.
Yknaauuk-cOOpIIrK KareabHoU JeHThI U ieHkH [ Texer] / H.®. Pepkko, A.B.
Cwmapxkues, b.H. benstukos, A.B. ITonos, C.H. Pepkko, E.C. Cmupnos, H.B.
Pooxko, E.A. IlIumenun, A .JO. Kanuaun. -Ne2021129033; 3assi. 04.10.2021;
omy61. 18.03.2022. bron. Ne§.

[Tat. Ha nmone3nyro mozenb 208061 Poccuiickas ®enepaumsa, MIIK Ul.
VYerpoiictBo 1s yknanku kanenbHoi sieHtsl [Texct] / A.JO. Kopnees, B.1.
banabano, H.b. MapteiHoBa, JI.LA. XKypasneBa. -No2021128300; 3asiBi.
28.09.2021; omy6u1. 01.12.2021. Bros. Ne 34.

[TerpoB, M.A. Pa3zpaboTka KOHCTPYKTHBHO-TEXHOJIOTUYECKON CXEMBI OPYIus
JJ1s1 paHHeBeceHHOM 00padoTku nmouBkl [Tekcer]| / M.A. Tletpos, I1.A. NiikuH,
FO.A. CaBenweB. B cOopuuke: JlocTuxkeHUsT HAyKd arporpOMbBIIIICHHOMY
komIutekcy. COopHUK Hay4dHBIX Tpya0B. 2014. - C. 304-309.

XpamioB, C.C. Pa3paboTka KOHCTPYKTUBHO-T€XHOJIOTUYECKOM CXEMBbI
3HEeprocOeperaroniero  MOYBO3AUIUTHOIO  OpPYAUs JUIS  OCHOBHOW H
MOBEPXHOCTHOM 00paboTok mouBsl [Tekcr]: aBTOped. AUCC. ... KaHI. TEXH.
Hayk: 05.20.01 / C.C. Xpamros. -Kupos, 2009. — 23 c.

[lerpuuenko, E.A. Pa3paboTka KOHCTPYKTMBHO-TEXHOJOTMYECKOM CXEMBbI
arperata JJis BHYTPUIIOYBEHHOTO BHECEHHMS MHUHEPAIbHBIX YAOOpEHHH C
OJIHOBPEMEHHBIM TOCeBOM 3epHOBBIX KynbTyp [Tekct] / E.A. Iletpuuenko.
HaykoBuii  BicHuK  TaBpilCBKOro  JE€pKaBHOTO  arpOTEXHOJIOTTYHOTO
yHiBepcurety. Ne6-3. 2016. -C. 178-184.

MexrocynapcrBennbiii ctangapt 'OCT 2.701-2008 (25.12.2008). Enunas
cuctema koHcTpykTopckoi gokymeHTanuu (ECK/I). Cxembl. Busibl v TUIIBL.
[Tat. Ne046860 Espaswmiickuii, MIIK A01B 13/02 (2006.01), A01B 33/02
(2006.01) u gp. Cesnka nis moceBa OaxueBbIX KyhbTyp [Texcr] / P.A.
KacwimbekoB, B.I1I. Aittyranos, bl.J[)x. OcmonoB, b.C. Cynrananues, A.D.
AxmartoB; C.K. AxmaroBa. -Ne202293216; 3asBm. 15.11.2022; omy6m.
27.04.2024.
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BHEAPEHHSN Pe3y/IbTATOB HAYYHO-HCCAEA0BATENLCKHX, HAYTHO-TEXHHYECKHX
pabor, (nan)pesyasTaros Hay4HOMH H (HAN) HAYYHO -TexXHHYeCKOH
NAEATENLHOCTH

1. Aesmop snedpenus: Axmarosa Cuimdar Kamanossa

2. Haumenosanue HayyHo-ucciedosameibokux, HayYHO-mexHuseckux pabom
U (W) pesvanmamos NHAYWHOU U (i) HAVNHO-MEXHUNCCKOU OCAMETBHOCMU.
«Paspaborka yCTaHOBKH JUIA 110CCEA M BOAONOAAYH KAIICALHOIO NOAKBa Gaxucssix

KYALTYP»

3. Kpamxasn  annomayun: [lo  wuroram  npoBCACHHBIX — HAYYHO-
MCCACAOBATEABCKHX M ONLITHO-KOHCTPYKTOPCKHX pador Owina paspaborana
KOHCTPYKUMA M M3MOTOB/ICHA KOMOMHMPOBAHHAN CCAIKA LIS 10CCBA DAXUCBLIX
KYALTYP, NO3BOASIOWAA [IPOACABLIBATE HCCKOABKO TEXHOJOIMMYCCKHX Oncpanmii 3a
OAAHH NPOXOA TEXHHKH: (PPEICPOBAMME M MIMCILYCHHE NOUBLL: HAPCIKA NOJIMBHLIX
APLIKOB WM YKAQAKA KAnCAbHeIX JAcHT aan obecncuchus Gyaymero noamsa
PACTCHMIE, YKIAIKA MYJIBUHPYIOWICH ILICHKM M [OCCE CCMAH, MPOAC/ILIBAHHCM
OTBCPCTHIL HA ILICHKE.

brarosaps BHCAPCHHIO JAHHOM TEXHMKHM B CEILCKOXO3RHCTBCHHOC
NPOM3BOACTBO  JOCTHIACTCA  MCXAHM3AUMA  TPYAOEMKOIO pPYdYHOIO  Tpyia,
NOBLIUACTCA NPOM3BOANTCILHOCTL M OOCCICUMBACTCH [MPOBCACHHUE MOCCBHBIX
paboT B AKTYAILHBIC ArPOTCXHMYCCKME CPOKHM, CHIKAIOTCH 3aTparsl Tpyila M
CPCACTS HA NOCCBHLIC PaboTh BAXUCHBLIX KYALTYD.

4. Dpexm om enedpenun: HenonszosanneMm  paspaborannoil  HOBOI
TEXHUKHM MOKHO [OJHOCTBIO MCXAHMIMPOBATH [OCEBHLIC padorel Daxucsbix
Kyab1yp. Ecam npu pyusnom nocese 6axuessix kyastyp, | rexrap sacesaercs 3a 10-
16 uacos, a ¢ NOMOLILIO JaHHOI TexHukH 3acesactcs 3a 0,7-1.0 vac. Dakruueckue
3aTPaThi pYYHOro nocesa | ra 6axuesnix KyasTyp cocrasasior 20 Teicsy coM npu
PYMHOM NOCEBE CeMcHaMH M nopsaxa 30 TeICAY COM NpH nocaake paccaast (no
pacucuxam 2024 roaa). Breapsemas TeXHMKA NO3BOJACT CHMIMTL YTH 3ATPATHI
cpeacts na 40-60%, 3a CHCT MCXAHMAUMM TPYA0CMKOH 1 A0pOroil pyunoil paboTsl.

5. Mecmo u epeus 6neopenus: Paspaborka BHCAPCHUS B IPOM3BOACTBCHHBIH
1 yueOHuiil npouece npakTHKaHTOB YueOHo-onsiTHOro xossicrsa Keipraisckoro
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HAlHOHAIBHOTO arpapHoro yHusepcurera umenu KM, Ckpabuna, (KHAY) B mae
2024 rona.

6. Popma  enedpenun:  anpoOHMpOBaHA  TEXHONOTHA  KOMIUIEKCHO#
MEXaHH3AllMH mpouecca mnocesa OaxueBBIX KYJNBTYP, C HCHNOAB30OBAHHEM

KOMOHHHPOBAHHOH TEXHHMKM M paspaboTKa BHEOPEHA B IPOM3BOJICTBEHHBIH
MPOLIECC OPraHW3aLMH.

7. Ilpedcmaeumens opzanusayuu, 6 Komopyio enedpena papabomxa:

3aBeAyIOMMHA CKIaIOM c% Taxubaes V.

8. Ilpedcmasumenu opaanusayuu u3s KOMoOPO20 UCXOOUM EHeOpeHue

3asenyroumit kadeapoi

«OnexkTH(UKAIMA ¥ ABTOMATH3ALNA

CeJIbCKONO XO03AHCTBaY

HHKXeHepHO-TEXHHYECKOrO (/2

daxynsrera KHAY q Hapsmmberos M.C.

Cowuckarens kadeapsi
«OnexTpudHKaLHUs H aBTOMA
CEeNBCKOro X038HCTBa» fiog/ b
_’.-."‘d' ‘-‘-IAI'J”\.‘."."JL‘ \: .".‘
HikeHepHO-TEXHHYECKOTO | & 7/ ;
taxynsrera KHAY

s LSRR
AR Nt .'\'
) A

3aBEPSI0.
Hau. ovaena mpof‘_% :

) Y77y Y, 202¢ r.
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BHEAPCHHN PEIY/ILTATOB HAYYHO-HCCACAOBATEALCKHX, HAYHHO-TEXHHUECKHX
pa6ort, (AKH)pe3yAbTaTOB HAYYHOMH B (MaH) HAYYHO -TeXHHYECKOH
AENTEABHOCTH

1. Aemop snedpenus: Axmarosa Coimbar KamanosHa

2. Haumenosanue nayuno-ucciedosamersexux, Hayuno-mexnuieckux pabom
U (W) pesyabmamos Hayuwwou u (Uan) HayNHO-MEXHUNCCKOU OCRMETbHOCMU!
«Paspaborka yCTaHOBKM VIS NOCCHEA H BOJAONOAAYN KANCALHOIO NoAnsa Gaxuesnix

KYALTYP».

3. Kpamxas  auwomayuz: beina  paspaborana W H3rOTOB/ICHA
KOMOMHHPOBAHHAA CeANKa /MR nocesa OaxuesniX KyJAsTYp, 0O HIOraM

NPOBCACHHAIX HAYYHO-HCCACAOBATCALCKHX M ONBITHO-KOHCTPYKTOPCKHX pabor
conckarean Axmarosoit CIK. Jlannas 7TexsMka npoAcAbLIBACT  HECKOJALKO
TCXHONOIMYMCCKHX  ONCpaumit 33 OAMH NPOXOA. MIMCABYACT NOuUBY, Hape3act
NONHBHLIC APBIKK (HIH YKAAAMBACT KANCALHLIC JCHTH ), YKPLIBACT IOCCBHOC MECTO
NOAHITHACHOBOI MACHKOM " 3aCCBACT  CCMCHA, T.C. ABASACTCH
MHOIOQ YHKUHOHAILHOI i noNabL3yercs OonbuIHM CIpOCOM B
CCABCKOXO3RHCTBCHHOM IPOM3BOJACTBE.

4. Dgpexm om snedpenun:

Or sueaperus  paspaborasHoll HOBOH TEXHHKH  HMMCIOTCH  CACAYIOUMC
spdexru:

- YBCAMMMBACTCH NPOMIBOAMTC/ALHOCTE NPOBCACHUS NOCEBHBIX pabor

Oaxuesnix KyabTyp B 8-10 pas.

- CHIGKAKOTCH 3aTPAThl CPEACTS HA N0CCBHLIC paboTsl nopsjka 40-60%:

- AOCTHIECTCH BO3MOKHOCTS NPOBCACHHA NOACBLIX padoT B arpOTEXHHUCCKHE

CPOKM;

- NOBLIACTCH YPOAKAHHOCTH KYJALTYPM, 3@ CHCT AyqiueH DoAroToBKH

CCMCHHOTO JI0KA (38 CHCT MIMCABICHHA Novuss Gpe3oit).

5. Mecmo u epemn anedpenun: Pazpaborka BHCAPCHHS B IPOH3BOACT BCHHbII
NPOLECC KPECTHAHCKOro xossitcraa « Mo 8 mae 2024 roaa.
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6. dopma enedpenus; TexHHKa NpoUa MOIEBEIE H IKCIEPHMEHTANLHEIE
HCOHTAHHA Ha Oaze xo3aiicTea. beuin oDHapyxeHE W yCTpaHeHhl HMENIIHECH

HENOCTATKH B KOHCTpYKuUWH. JlopaOoTanHas  TeXHMKa  BHeIpeHa
NPOH3IBOICTBEHHEIR MPOLECe KpecTBHHCKOrD Xo3afcTea «Moms,

7. Hpedcmasumenu opzaHuzayul, € kKomopyio enedpera pazpabomsa;
3apemyionas NpoHIBOACTEOM Cmanosa A.
JapemyloUMA CKAAI0M Abues HLA.

8. [llpedcmasumenu opzanizayiil U3 KOMOPO20 HCXOOUM eHedpere
3asemyromii kadepoii
«INeKTHPHKALINA H ABTOMATHIALHA
CENBCKOTD XO3AHCTRaY
HHieHepHO-TEXHHYECKOT0 Qﬁ .
paxynsrera KHAY Ll HapemGeros M.C.
Coucrarent kajeaps

«INEKTPHQHKAIHA M ABTOMATHIALINA
CeNBCKOTO X03aiicTRay s YArT e
MueHepHO-TeXHHYSCKPLD

daxymereta KHAY 7

E 20 HINArAaaLs -
™ S UBAEATYY fo X !
T = LY
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T'OCYJIAPCTBEHHOE ATEHTCTBO PIHTEHJ]]:;KTYA.HI:HOVI COBCTBEHHOCTH Y MTHHOBAILIUH
TP KABUHETE MUHUCTPOB KBIPTBI3CKOU PECITYBJIMKHU (KBIPTBISIIATEHT)

a2y OIIMCAHUE U30BPETEHUS

K nmateHTy Keiproeisckoii Pecny6,iMkn moa 0oTBETCTBEHHOCTD 3asiBUTES

(21) 20200059.1
(22) 09.12.2020 1.
(46) 16.08.2021. Brom. Ne 8/1
(76) Atiryranos B. 111., Cynrananues B. C.,
Kaceim6ekos P. A., Ocmonos bI. JIx.,
Axmaroga C. X. (KG)
(56) Iarent RU Ne 194398 Ul, k. A0IC 7/04,
2019
(54) BeiceBarommii anmmapaT JJs noceBa fax-
YeBbIX KYJIbTYP
(57) Uzobperenre OTHOCHTCA K CENBCKOXO3S-
CTBEHHOMY MAIIHHOCTPOEHHIO, & MMEHHO YCTa-
HOBKaM /711 ToceBa 6ax4yeBbIX KYJIBTYp.

3amaueil u300peTeHUs SBIAETCS CO3JaHUE
BBICEBAIOLIETO anmapara IUIi IQceBa CeMsH Gax-
YEBBIX KyJIBTYD, 00€CIICUNBAIOIIETO TOUHEINA BhI-

CEB, C BO3MOXHOCTBIO PCTYJIHPOBKH HOPMEI BbI-
ceBa U TIIyOMHBI 3a/I€NIKH CEMSH 3a CYET paspa-
OOTKHM KOHCTPYKLMH KOBLIOBOTO MEXAHH3MA.

3ajaya permaercs B BBHICEBAIOLIEM alNapaTe
JUIL TIOCeBa 0ax4eBBIX KYJBTYpP, BKIIOYAIOIIEM
CeMEHHOH AmuMK, GapabaHHBIH KOpImyc ¢ BhIce-
BAIOIIUM JUCKOM, UMEIOIINHA OTBEPCTHS I Cce-
MsH, OTCEKaTeNlb BaKyyMma, BaKyyMHYI TpyOKy,
rae GapabaHHBIi KOPITYC pasfesneH BHICCBAIOIIAM
JIMCKOM Ha BaKyyMHYI0 H pabodyro KaMepy, pH
9TOM B paboueil KaMepe YCTAHOBIEH KOBLIOBBIH
MCXaHHU3M, BKJIIOYAIOMMI BHYTPCHHHUI M BHENI-
HUii [IOJIYKOBII C IUICUaMHK IS 3a/(€JIKU CEMSH B
TPYHT.

1 1. 1. ., 6 dur.
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H306peTeHHe OTHOCHUTCA K CEIbCKOXO3SH-
CTBEHHOMY MalIMHOCTPOECHHIO, @ UMEHHO K yCTa-
HOBKaM JUlsl MoceBa 6ax4eBBIX KYJIbTYP.

M3BecTeH MHEBMAaTHYECKUH BBICEBAIOIIHIA
anmnapar JUId THE3J0BOr0 I0CEBAa, BKIIOYAIOLIMH
CEMEHHOH OyHKep, BEpTHKAIILHO YCTAHOBJIEHHBIH
Ha OCH BBICEHBAIOIINH JUCK C PacIOI0KEHHEIMH
Ha HEM PAAAaMH CKBO3HBIMH KOHHYECKUMH sUeii-
KaMH, IPUKPETJICHHBIHN K BO3LyX0BOY aTPyOOK
C COIJIOM, KONHUPYIOUIYI0 BHYTPEHHIOIO MOBEPX-
HOCTb JUCKa B 30HE JEWCTBHA COILTA Jyroodpas-
HYIO 3aCJIOHKY, YCTAHOBJIEHHYI0 C BO3MOXXHO-
CTBIO IIPOJOJIBHOTO MEPEMEIIEHIS] OTHOCHTEILHO
OCH aucKa U (UKCALMH B 3aJaHHOM TOJIOKEHHUH
H COIIHMK C BOPOHKOH, I'le MaTpyOoOK W COIUIO
BBIIIOJIHEHB! C pe3bOOBBIM COCOUHEHHEM. Bo3-
OYIIHOE COILIO, C IOMOIUBK) KOTOPOTO JIMIIHSSA
4acTh CEMsIH, HaXONALIErocs B sSUeiKax BhICEBA-
IOIETO AKCKA BBIAYBAETCS, a OJHO HIDKHEE CeMs
OPWKHMMAETCA ITOTOKOM BO30yXa K MEHbLIEMY
OCHOBaHMIO KOHYCa SYEHKH U TPaHCTIOPTHPYETCH
k 6opozne (ITarerr RU Ne 2613462 C2, xi.
A01C 7/04, 2017).

HenocTaTkoM JaHHOTO BBICEBAIOIIETO all-
mapaTa sABJIETCSA TO, YTO IPH OONBIIOM Hamope
BO3/[yXa MOTYT BBITyBaThCs C TYCHKH BCE CEMCHA
M BCIICJICTBHE 4€r0 00pa3soBaThCs IPOCCBHI.

U3BecTeH BRICEBAIOIIMI anmapaT TOYHOTO
BBICEBA 3aMOYCHHBIX CEMsH NpPOMAIIHBIX U 0ax-
Y€BBIX KYJIBTYp, BKIFOYAIOIIMN SYEUCTHIN IIpH-
BOJIHOM JIMCK, YCTAQHOBJICHHBIH ITIOJ YTJIIOM K TO-
PH30HTAILHOH IIJIOCKOCTH, S4Y€HKH KOTOpOro
BLINOJIHEHBI 1O (OpPME U pasMepaM CeMEeHH BbI-
CEBAacMOM KyJBTYpHl M pa3MeleHbl Ha nepude-
PHUMHOM 4YacTu JMCKA, @ TaKXe YCTAHOBJEHO
OrPaHHYHUTEIBHOE KOJBLIO C BO3MOXHOCTBIO
W3MEHEHMs1 €€ BEIWYMHBI, B 3aBHCHMOCTH OT
pasmepoB ceMsH (ITatrent RU Ne 2577392 C1 ki
A01C 7/16, 2016).

HenocraTkoM naHHOro ammapara sBIsIeTCs
BBICOKAs TPaBMHUPYEMOCTb Y CEMsH B 30HE IpO-
XOX/IE€HHs TYEUCTOTO AMUCKA MO OrPaHHYHTENb-
HBIM KOJIBIIOM.

Hanb6onee 01u3KuM 10 TEXHHYECKOU CyLI-
HOCTH K JaHHOMY HM300DETEHUIO SBIISETCS ITHEB-
MaTHYECKHH BBICEBAIOLMH alIapar, BKIKOYAK0-
IMA KOPITyC, CEMEHHOW OyHKEp, BEPTHKAJIbHO
PACIOJIOKEHHBIM BbICEUBAIOIMK OapabaH co
CKBO3HBIMH sSYEHKaMH, Pa3MEIICHHBIMHA C DaB-
HOMCDHBIM ILArOM, JBHMIaTelb, CCKTOPHBIN pac-
IIPCICITUTENTH C COIIIOM IIOBOJA CXKATOTO BO3/Y-
Xa ¢ BHYTPCHHHM KaHAJOM, KaHAJIOM IIOJBOJA
BaKyyMa, IIOCaJOYHBIM MECTOM IOIIIUITHHUKA U
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OTBEPCTUAMHM OONTOBOrO KpPEIUIEHHs, THE CEK-
TOPHBIH paclpeenuTe]b C COIUIOM TOJBOJa
CIKaToOro BO3AyXa C BHYTPEHHHM KaHAIOM, KaHa-
JIOM MO/ABOAA BaKyyMma, OTCEKaTeleM BaKyyma
PAacToNOXeH BHYTPH BBICEHBAIOIIEro 0apabana u
BBIIIOJIHEH B BUJIC OIHOH JIETallM C BHYTPEHHUMH
KaHaJlaMH, TOCAJOYHBIM MECTOM IO MOILIMII-
HMK M OTBEPCTUAMHU OONTOBOrO KPETUICHHS JUIs
00€eCreueHnss TepMETHYHOCTH BBHICEMBAIOLIETO
GapabaHa u penbedHble METKH HA MOBEPXHOCTH
NPUBOAHON KPBIMIKU I OCYLIECTBJIECHUS JBH-
raTteieM TOYHOIO IO3MIMOHUPOBAHMSA HIDKHEN
CKBO3HOM s4elku BhIceuBaroniero OGapabGana
COOCHO € BHYTPEHHMM KaHAJIOM COIUIa MOABOJA
CXKATOr0 BO3AyXa M HANPABIAIONIMM KaHAIOM.
Cemena ot OyHKepa B CeMANPOBOA A0CTABIAIOT-
C1 C MOMOIIBIO BbICEBaroliero Oapabana co
CKBO3HBIMH sueiikamu. bnaromaps Bakyymy ce-
MEHA yIEP)KMBAIOTCA B AYEHKAX M IIPU JOCTHIKE-
HUH HIDKHETO IIOJNIOXKEHUSA, ITOJ] JCHCTBUEM CiKa-
TOTO BO3/yXa OTCTPEIHBAIOTCA B CEMSAIPOBOJ
(ITatear RU Ne 194398 Ul, k1. A0IC 7/04,
2019).

HenocratkoM maHHOTO anmapara sBISETCS
CIIOXHOCTh KOHCTPYKIMHU, O0YCJIOBJICHHAs HAJH-
YHCM IIarOBOTO JBHIaTesd, CEKTOPHOTO pacipe-
JIeJIUTEN U JaTYHKa.

3anauel M300PETCHHSA SABIICTCS CO3JAHHC
BBICEBAOLICTO anmnapara Juid moceBa ceMsH 0ax-
4EBBIX KYJIbTYp, 00€CIECYUBAIOIIETO TOYHBIN BbI-
CEB, C BO3MOXKHOCTBIO PETYJHUPOBKH HOPMEI BEI-
CeBa U TIIyOHHEI 3aJ€IKH CEMSH 3a CUeT paspa-
OOTKM KOHCTPYKIIMH KOBIIOBOTO MEXaHU3MA.

3agaya penraeTcsi B BEICEBAIOLIEM ariapa-
Te JJIs 1I0ceBa 6ax4yeBBIX KYJIBTYP, BKIOYAIOIIEM
CEMCHHOM SIMK, GapaGaHHEIA KOpIyC C BbICE-
BAIOUIUM JIMCKOM, UMCIOIIUI OTBEPCTHS IS Ce-
MsH, OTCEKaTellb BaKyyMma, BaKyyMHYIO TpYyOKy,
rae 6apabaHHBIN KOPILYC Pa3eieH BEICEBAIOIMM
AWCKOM Ha BAKyyMHYIO M pabouyio Kamepy, npu
9TOM B pabouel Kamepe yCTaHOBIIEH KOBLIOBBIH
MEXaHU3M, BKJIIOYAIOIIHMH BHYTPEHHHH M BHELI-
HMH TIONYKOBII C IUICYaMH IS 33/I€JIKH CEMSH B
TPYHT.

H3o6perenue moscusercs ¢purypamu 1-6,
rae Ha ¢ur. 1 uzobpaxkeH 00w BU BBICEBAIO-
IIETO anmnapara; Ha ¢ur. 2 - paspes BHICEBAIOIIE-
ro anmapara; Ha ¢ur. 3 - pa3oOpaHHBIA BUJ BEI-
CEBAIOIIETO anmapara; Ha ¢ur. 4 - BUI OTCEKaTe-
7 ceMsH ¢ 6apabGaHHBIM KOpITycoM; Ha ¢wr. 5 -
KOBIIIOBBIM MCXaHM3M B cOOpe ¢ BBICEBAIOLINM
JIMCKOM; Ha (ur. 6 - TopIeBas KphIIKa BEICEBa-
JOILIETO anmapara.
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BriceBaromuii anmapat Juisi ocesa 6axve-
BBIX KYJIBTYp COCTOMT M3 OapabaHHOro kopmyca
1, yCTaHOBJIEHHOTO Ha OCh 2 HA MOJIIIUITHUKE 3.
Ocp 2 BBIMONHEHA IO TOJIOBHHBI MOJIOH U Kpe-
IMTCS K MOBOAKY 4 mpu noMomu raiiku. Topen
HOAIIMITHUKA 3 YIUIOTHAETCA CAJbHUKOM 5, KO-
TOPHI B CBOKO OUYepeNb 3aKphIBaeTCs BHYTPEH-
He# onopHoi maiGoi 6. bapabannsri xopmyc 1
COCTOHMT M3 IBYyX Kamep: BaKyyMHOH KaMepsbl 8
paboueii kamepnl 13. PaGouas xamepa 13 Gapa-
6anHOrO Kopmyca 1 mmeer BeIpe3 7. B Bakyym-
HOM KaMepe 8 Ha OCh 2 YCTaHABIIMBAETCS OTCEKa-
TeNb 9 C NPUKPEIUIEHHBIM K HEMY IUIaCTUKOBBIM
6pyckom 10. Ha oTcexarens 9 ynupaercs Hapyx-
Hasg ONOpHas maiba 11 u mprxuMmaromas mnpy-
kuHa 12. PabGowas xamepa 13 pasmensdercs or
BaKyyMHOM KaMepbl 8 BBICCBAIOILUM IHCKOM 14,
HMEIOINM OTBEPCTHS [UId CeMAH 15 u oTBepcTHA
UL KpeIwieHus 16, ¢ IuaroHanbHO [IPUKPEILICH-
HBIMH K BBICEBAIOIIEMY AUCKY 14 NpUBOIHBIMH
ponukamu 17. B pabGoueii kamepe 13 Ha ochk 2
3aKpellleHa BepTHKaJbHas OMOpHas cToiika 18,
Ha KOTOpOH YCTaHOBJIEH KOBIIOBBIH MEXaHM3M
19, cocTosmuil B CBOIO 04Yepeh U3 BHYTPEHHETO
nomykopira 20 ¢ BHYTpEHHHM IulcuoM 21, u
HANpaBJIAOLIeH BTYJIKOH 22, MBUTAIOIICHCA IO
BBIPC3y BEPTHKAJIbHOM onopHoi croiiku 18. Ha
BHyTpeHHee Tuiedo 21 3aKkperuicH YHNOpHBIH po-
MK 23 u Bo3BpaTHbIe NpyxHHBI 24. Ha Hapyx-
HOE TIIeY0 25 HapyHOTO MOIyKoBIua 26 mpHBa-
peHbl [Be YIUKM 27, Ha BBIPE3€ KOTOPHIX YCTa-
HOBJIEH TOABMXKHOM poinuk 28. BHyrpennui
nonykoBm 20 W Hapy>XHBIM NOMTyKoOBII 26 CoO-
SAMHAIOTCA MeXAy cobol manmsueMm 29 u pas-
KHMHOH npyxuHo# 30. Ha Topen 6apabannoro
Kopryca | ¢ MOMOIIBIO Talk¥ KPEMUTCs Toplie-
Bas KpeIIKa 31, a Takxe (raHel ceMsAmpoBoja
32, npwKUMAKOIMHUNUCS BHYTPEHHHM TOPLOM K
BBICEBAIOLIEMY IUCKY 14 ¢ MOMOMIBIO PETYNIHUpPO-
BOYHBIX OonToB 33 c mpyxuHamu. Ha Topuesoi
kpbike 31 mMeercss cMOTpoBOe OKHO 34, pery-
JMPOBOYHAsA onopa 35 U ¢ BHEIIHEH CTOPOHBI
pebpa xectkoctH 36.

IIpu pabote BhICEBaroIMil ammapar i
noceBa 0ax4eBHIX KyJIBTYP OAHOBPEMEHHO BbI-
MOJHSET [BE OINEpAaIMy, KOTOPBIMH SIBISIOTCS
JOCTaBKa CEMSH B KOBILOBBI MEXaHU3M U HX
3a/ieNIka B IPYHT.

Omnepanus JAOCTaBKH CEMSIH B KOBINOBBIH
MEXaHH3M BBIIOIHACTCS CIACTYIONMM 00pa3oM.
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Onanen ceMsanpoBona 32 cCOoemUHSETCS C
CEMSMPOBOJOM 37, HAYIIUM OT CEMEHHOTO SIIH-
ka 38. K nonomy KoHIly OCH 2 KPEHTCs IOBOAOK
4 u BakyymHas TpyOka 39 Hacoca. YcTaHOBKa
CaJbHUKA 5 MPEMATCTBYET IMOTEPE BaKyyMa uepe3
noxmunHUK 3. BHyTpeHHsAs onopHas waiba 6
NpEeNOXpaHsAeT CAIBHUK 5 OT NOPYH NPHKHUMAIO-
mei mpyxuHo#M 12, kKoTOpas B CBOIW odepenb
4yepe3 Hapy)KHyI0 OnopHyro maiby 11 maBut Ha
orcekarens 9. [InactukoBeiit Opycox 10 orceka-
Tend 9 moa AEeMCTBUEM NPUXKHUMAKOLIEH NpyXH-
Hbl 12 TJIOTHO NPHXKMUMAETCA K BBICEBAIOIIEMY
JIUcky 14, Ha ypOBHE OTBEPCTHS JUI CeMsH 15, u
TICPEeKphIBAacT BaKyyM. BbiceBatommuil muck 14
Kperures K 6apabanHoMy kopmycy | mpu momo-
Iy GONTOB Ycpe3 OTBEPCTHA A KPCIUICHHUH 16.
Ilpn mBwxeHMM TpakTopa Bepen, OapaGaHHBIMH
Kopuyc 1, Gnaromaps HanW4uIO MOAIIUIHUKA 3
HauMHAET CBOOOJHO BpaIIaThCs M KAaTHTHCS IO
nomo. OZHOBPEMEHHO C BpalleHHeM OapabaH-
HOTO KopIlyca 1, Bpallaercs W BBICEBAIONIMIH
muck 14. B MOMEHT IpoXOoXKAEHHUS depe3 MeCTo,
Tie pacmojiokeH (jiaHen ceMsnpoBoaa 32, ce-
MEHa IOJ ACHCTBHEM BaKyyMa, CO3[aBaeMOro B
BaKyyMHOH KaMepe 8, MPMIMMAIOT K OTBEPCTHIO
U1t ceMsH 15 BriceBaroniero aucka 14 co cropo-
HBI pabouci kameps! 13. CeMeHa BMECTE C BEICE-
BalOIIMM JUCKOM 14 coBepiaroT KpyroBoe JBH-
JKCHHUE U B MOMECHT IONaJJaH!sl B 30HY Hax0XJe-
HUs oTcekarens 9 u muacTukoBoro Opycka 10,
M3-3a EPEKPHITUS UMU OTBEPCTHA AJIA CeMsH 15
U OTCYTCTBUs BaKkyyMmMa CBOOOJHO MNajgalT B
KOBLIOBBIM MexaHu3M 19. OTBepcTHs Ui CeMsH
15 ycTaHOBIIEHBI B OIEPEXAIOLIEM INOPAAKE Ha
YeTBePTh Kpyra OT NPUBOAHBIX POJIHKOB 17, 4TO
MO3BOJISIET JOCTaBKE CEMSH Ha KOBILIOBBIA Mexa-
HH3M JI0 eTo cpabaThIBaHUA.

Omnepanys 3a/ie/IKA CEMAH KOBLIOBBIM Me-
XaHU3MOM 19 B IpyHT BBINOJHAETCS CIETYIOLIUM
o0paszom. .

Buytpennuit nonykom 20 ¥ Hapy>KHBIH
MOJYKOBII 26 COENUHAIOTCA MajbleM 29 U ¢
IIOMOIIBIO Pa3KUMHOMN NpyxuHbl 30 HaXOAATCA B
3aKpBITOM I010KeHNU. KOBIIOBBIH Mexanu3M 19
BHYTPEHHUM IUIe4oM 21 0OXBaTBIBa€T BEPTH-
KaJIbHYIO0 ONOPHYIO CTOMKY 18, a HampaBnsoomas
BTYJIKa 22, NBUTAIONIAsICA 110 BRIPE3Y BEPTHKAIIb-
HOI omopHO# croiiku 18 obecneunBaer BepTH-
KaJbHYI0 paboTy KOBIIOBOrO MexaHumdMa 19.
[TpuBoxHO# ponuk 17 B MOMEHT COIIPHKOCHOBE-



7
HUA C YIOPHBIM POJIMKOM 23 HaYMHAET Ha HEero
JaBUTh U BMECTE TOJIKaTh BECh KOBLIOBBIA MeXa-
Hu3M 19 Bum3. KoBuwoBbeld MexaHusM 19 uepes
BBIPE3 7 CBOMM OCTpHEM BXOAHT B 3eMio. Ilpu

BEPTUKAJIIBHOM ITOJIOXKCHHUM IIPUBOAHOTO POJIHKA .

17 u ynopHOro ponvka 23 JOCTHraeTcsi MaKCH-
MaJibHas ITyOWHa 3aeTIKH CEMSH.
OZHOBPEMEHHO C JIB)KEHHEM KOBIIOBOI'O
MexaHM3Ma 19 BHU3, NOIBIXKHOH poimk 28,
YCTAHOBJICHHBIM HA HAPYKHOM ILIeye 25 Hapyx-
HOTO TIONYKOBIIA 26 TOXE HAYMHACT ABUTaThCA
BHM3. [Ipu ymope MOABMXHOTO ponuka 28 Ha
PEeryIUpOBOYHYIO ONOPY 35, BHYTPEHHHUM IIOJY-
koBm 20 ¢ BHYTpeHHHM IuicuoM 21 ocraercs
HCTIOABIKHBIM, a BHEIIHHMH IOJIyKOBII 26 OT-
KpoeTcs W ceMs TamaeT B JyHKy. IlonsmkHoi
poiuk 28 Bcerga paboTacT B PEXHUME OTCTaBa-
HHS OT OOIIET0 JBIDKEHUH KOBILIOBOIO MCXaHHU3-
Ma 19, u3-3a CBOErO JBIDKEHHsA IIO BBEIPE3y Ha
yike 27 HapyKHOTO Iojiykopma 26. Oto cro-
COOCTBYET OTKPBITHIO M 3aKPHITHIO KOBIIOBOTO
MexaHu3Ma 19 ¢ omosganueM. braromaps sTomy
HAPYXXHBIH TOMYKOBII 26 OTKPBIBAETCSA IO 3€M-
Jeil, a 3aKphIBaeTCA NPH BBHIXOME U3 3¢MJIH.
[Tocne oTX0Aa MPUBOAHOrO poinuka 17 ot
YIOPHOrO ponuka 23, 1moj JACHCTBHEM BO3BpAT-
HBIX TIPYXHH 24 KOBIIOBBIA MexaHu3M 19 3aHu-
MaeT HCXOIHOC TMONOXKEHHE M 3aXOAUT dYepes
BhIpe3 7 GapabGanHoro kopmyca 1 obpaTHo B pa-
6ouyro kamepy 13 u panee npu MoAXoae BTOPOro
MPUBOIHOIO POJIUKA 17 IMKII IIOBTOPAETCA.

®opmyaa ndobperenus

BeIceBaronuii anmapar Jjis nocesa 6axue-
BBIX KYJIBTYp, BKIIIOYAIOIIUM CEMEHHOM SINHK,
OapabaHHbIi KOpIyC € BBICEBAIOIIUM JHCKOM,
HMEIOIMUI OTBEPCTHUA U CEMSH, OTCEKaTeNb

Bakyyma, BaKyyMHYyIO TpyOKy, O T I K 9 a 0-
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TopueBas kpsimka 31 xkecTko (UKCHpPY-
eTcs Ha och 2 GonToM M mMpM BpamleHuH OGapa-
GaHHOrO Kopryca | HaXOAUTCS B HEMOABHXXHOM
cocTosiHuu, Hanname cMOTpOBOro oxkHa 34 mos-
BOJIAET HAOMIONATH MPOLIECC NOCTABKH CEMSH K
KOBIIOBOMY Mexanu3my 19, a pebpa ecTKOCTH
36 o0ecrneyrBalOT MPOYHOCTH TOPLEBOH KPBIIIKE
31. PerynupoBounas omopa 35, CIIyKuT IJIA pe-
IYJMPOBKM MOMEHTA OTKPBITUS H 3aKPBITHA
KOBIIIOBOTO MexaHu3Ma 19, KOTOpEIi peryavpy-
eTCsl IyTEM €ro MEepPEABMKEHHA BBEPX WJIM BHU3
no masy TopueBod kpeimuku 31. ®nanen cems-
npoBoja 32 NpIKUMAeTCs K BHICEBAIOIIEMY JHC-
Ky 14 cBOMM TOpIIOM, YCHIIHEC KOTOPOrO yCTa-
HaBIMBACTCA pEryIHPOBOYHBIMH Oonramu 33
myTeM ckaTus npyxuH. [mybuna 3aacaky ceMsaH
peryIHpyeTcs IepecTaHOBKOH YIOPHOTO POJIMKA
23, KOTOpBIH MOXET HMETb pasHbli IUaMETp.
Yem Gosplle AUAMETPH YIMOPHOrO pojuka 23,
TeM Oonplie TIyOWHa 3agenkd ceMsH. Hopma
BBICEBA  PETYIHPYETCS  YBEIMYECHHEM MM
yMEHBIIEHHEM KOJIMYeCTBa OTBepcTHit 15 Ha
BBICEBAOLIEM JAUCKe 14, a Takke KOJIHYECTBOM
YIOPHBIX PONMKOB 23 U 3aKJIaJBIBacTCA B MO-
MEHT KOHCTPYHPOBAHHUS YCTAHOBKH.

TakuM 00pa3oM, BBICEBAIOLIMM ammapar
NPEACTABISIET COOOM HOBOE TEXHMYECKOE Cpel-
CTBO, MO3BOJISAIONIEE OCYIECTBUTE TEXHOJIOTHYE-
CKHI TIpOI[ecC MoceBa 6ax4eBBIX KyJIbTyp, C BO3-
MOXHOCTBIO 00€CTe4eHuss TOYHOCTH BBICEBA,
PEryIMpOBKM HOPMBI BBICEBA M TIIyOHHBI 3a/1€-
KA ceMsH. BriceBaroumii anmapaT T€XHHYECKH
OCYILIECTBUM U IIPUMEHHNM Ha [IPOU3BOACTBE.

ol i c s TeM, uto GapabaHHBII KOpIyC pa3ze-
JIEH BBICEBAIOLIMM JUCKOM Ha BaKyyMHYI0 H
pabouyio KaMepy, IIpu 3ToM B paboueil kamepe
YCTQHOBJICH KOBIIOBBIHf MEXaHH3M, BKIIHOYalO-
IIHif BHYTPEHHHH W BHEIIHUI IOIYKOBII C ILIE-
YaMH IS 3aJICJIKH CEMSAH B IPYHT.



Briceparomumit annapar 1i1s nocesa 6ax4eBbIX KyJIbTyp

®ur. 1
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22
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19\ 20

29,21/ 26
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Beiceparomuit anmapar Juis moceBa 6ax4eBBIX KyJIbTYp

17 24 18 31 36

10

Dur. 3
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BriceBaromuii annapar mist mocesa 6ax4eBbIX KyIbTyp

®ur. 5

®wur. 6

'BIITYIIEHO OTJIEJIOM NOATOTOBKU O(HUIMAIILHBIX H3IaHUi

locynapcTeeHHOE areHTCTBO HHTEIUICKTYaIbHOM COGCTBEHHOCTH M HHHOBALIHI
npu Kabunere Munncrpos Ksiproizckoii Pecry6mmxu (Keipresmnarent)
720021, r. bumkek, yi. Mockoekas, 62, Tein.: (312) 68 08 19, 68 16 41; daxc: (312) 68 17 03
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EBPA3UCKAS NATEHTHAS OPTAHU3ALMS
EBPA3MNCKOE MATEHTHOE BEAOMCTBO
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AKMATOB AJITHBEK SIEMBEPJIHEBHY;
AKMATOBA ChIMBAT KAMAJIOBHA (KG)
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ACAHIYTOBHY: ARTYIAHOR
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JEYCYNBERDBEHY;
CYITAHATHEE BAKTHEEK
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HanOpoTaren:

Kaoumfiexos Froooon Acamryosmsme,
Adiryramos hasuaries
lapusenaanesny, Devmoros blousan
Jeaycyniiessnn, Cramanaamen
Eaxmuiies Cabupiekosnr, Acsarong
Cramidor Kavosnn, Axcuaros Ao

DIreswbepamenn {KG)

(57}

HyoGpereme ornociTes K 00920TH CEALOROND DUERHCTEL, B HACTHOCTHE K TEXIEMNECKHS CPeACTRAsM 108
nocena oLy KyaLRTyP. Sanaues iodpeTenis SRNSETCH PaipaioTia KONCTRYRHE CERKHE 108 NOCeEn
BarmEnLIX KYILTYF], C OEGIpEMER0il Rosfiman el necdicoIHMLIX TEXEOrINECEE R anepamii. 3aara
PEHIAETCR TEM, 9T0 CCANEE MMECT MERAINMME Il VUL, DOGBOOERMUEC 5 0 Opon] BLEsTh
HECHIILED TEXHOUHNINECKIX ONEPRIEE: INAEIMeRE NONELL, RPEEa RN ApLEL, VI 8
TNPLBIANE HENCTHICE0H ANCHKR, TONEL BECCE CCMEH B OTHCPCTEE, NPHMKICIALE 18 UCHEE.
[Mpeamracuas KOACTPYEE CELTKH 108 NOCend Daxienly EVILTYP MPeacTanaseT cobod sfhexmmmoe
PEmIEERE O pEHIEME] COTIANEE NOCERHLIE SMIIEE 1T SEXIHICANIN DPORecca [yannm Nnoena Gaxesun
EYILTY] B AIERCTCN (0 THS QL LN TEXHEMECKIN PEIICHRCS NOCTARIERIE BTN mobpoTema.

158

Id  0989¢0



LA

HioBpererme OTHOCETCE E 06TACTH CRTR(KO0D XOITECTEA. B SACTHOCTH E TXEHTS(XEM (PeICTEaM ITE
O0Cesd SANEEEER EVIRT].

HizecTsa CRfIER TOUHOTD BECES3 (ETECEONOIEHCTESEELD EVIETY] (DATeHT B2 Haocperenme PocCmicnon
Pagepamen Ne 1383073, MITE AQLC 74 (2006.01). 2016 ). roe ToRS0CTE ERICEES 0GSCOSTEBARTCE SIAGIA-
[E HATHIEH BEPTEEATEEG VOTAEOETEHE0I0 ERICEEARNMETs JHCEA ¢ METOTHEN O TRAEITE M- SRITA TRRE TSI
2 TAEEE BOPOIILCEpAIOEATEIEM T8 JATSIEH (AMEE.

HagzorTateoM JAER0H CRETEH FETESTCE OTCYICTERS MeXAERIMA VETATEE D0IRTEISS080E a Tax-
& HEOPHCONC DA ISHE0CTE IR GO0 OpTAS0E CPOISIEEATE OTHEQITHE HA OIHES H A0883TE B HEX CSMEE.

HisacTEa CoETEA TOMEOTO HEICEBA (DTEHT HA MOZSIEVE Mogew KeTaicxod Hapogmol Pecoyemmxm, ZL1
2011201156127, 2018 r.). roe cemuEa 33 OJEE DPOROT EENIONHEET OOEPALEH O0 ODCESY, EUATKE MOTEYTHIE-
HOB0HE ILTREER B m:mm::eanr_

HegocratsoM MEE0E (BETEH ERINPTCE EATHTHS [POMOIIECTO JATHErC NPHEATEENOMETO Gapatisa B
ELMEEFEINIEIET] FIEAT CORPEIE.

Ham5o7es SIEIE0E D0 TEREHYSCEOHE CYMISOCTE K JAEEQH PRIpasS0TE? ERTROTCH CREIEA JIN TEXHOIOTEE
EAMREECTD OPOMESER (IATEST B3 MOTesHVE Modems Enpreoceod Pecovammem e 3123, MIIE ADIC T
(2021.01) 2021 r). Ee0ORE MERAEHINGD T2 VEIATH KADSTREOR T26TH B DONDTEIHE0E IISERE B2 Io-
EEINE0CTE DOTE 3 TIEES OGDAIVEOIMSE OTESpITHY EI OISEER H 0GSCDSUHBANINE O0CEE B OTBSDITHE EEICS-
BANNIEN AMOATATOM B3 H0I THIR.

HazorTateoM JaHs0H CeETEN FRIESTCE OTCVICTEHS METANHIMNG EIMSThTeSRE NOTEL] B FADeINE DOTHEHD-
0 APEIED.

Ea:mqm H30GpeTesEN EENSETCE PAIPAG0TES EDECTHYENRE CEEIEH TI8 O0CESA SANIEEER EYIRTYP. ¢ 03H0-
EPEMSHEDE EOMSEEATHEE Ea0SE0IRMELX TEXS0I0IEIRCERY CORPamEE.

3ATA9a PENEASTCE TEM. TT0 (REIEA HMPST MERAHEIME H YIIEL DOIB0IEHOOEE 33 OIHE OpoRo3 EENOIErT:
HECEOIEED TEXHOIOTHTSCEER OOSpANEN HIMeTHIeEES O0%ELL, HApeisd TOTHEHOTO APEND, VEIATEE B JAEDEES-
HE2 DOTHITEISE0S0H [ISEER, TONERN BRICSE CHMEH B 0TESDCTEL OPOJSTIHERR B [ISEES.

Ha der. 1 oosasass E0ECTPETEBS0-TERHO IOTHISCEAE (REMA (ATmE.

Ha der. 2 0oxasas o6ImEH BN CORPeIH CIRBA.

Ha ger. 3 noxasas oSIMEH EET COSPETH CIpABA.

Ha der. 4 0052338 OGIER BRI C3ATH CT283.

CefTEn J0E SaxTeEny EVIRTYD COCTONT HI panmr 1. 3E:Eamnﬂuitnalj' HABSCEH ] 0 TPeXTOeTEQE
cxeade ¢ v 3. (a0 EasecsE 2 VTAHORISE EOEHTS(EER PEIVETOP 4. E &T0 EXOISCH BaT 5 OGPAIDSH =
CTOPOHY EXBECER 2 TN COSYREESEE ¢ BATOM OTG0pa MomsEncTe (BOM) pasTopa. Ha Barxoso® 52z 30 xo=s-
SEEOTT PEIVETORE 4 DoCAERER O6TOHERE My 14 H TATe: BATVIIEE MERE § B B2TVIIAT 3B23309ma 7, EOTO-
PEIE 98pe3 ORIEVED IEpeTaTy & COSTHmeS ¢ B2I0MoH I8e3I09sd 29 nommodpess © ¢ somn 10.

Ha panee | TaEze voTascenssE apeEopes 12, ¢ onopeemg zooecew 11, Cooxy pader | 3aEpemess IRCKE
GopoaTopess 13 H iaEpeImasIme THCER 16, VCI2E0EISEENE B BRIOCPEICTRAENOE SIRIOCTH E TOPIRM MEEED-
B0 GapasaEa 14, ¢ momacravm 15.

B-E‘_ﬂ:l]ll]]mlﬁ TEpe: PEMSHEYE DeperaTy 16 H BeIoMEE mnmEs 18 CosTHESE ¢ BAXYVM Hacoomi 235,
EOTOPEIE OOCPEICTEOM BAKYYM TpoBaIa 18 CoegEmes ¢ BEICeSARI ATMApATOM EoTecHEoTo THm 17, ¢ BEICE-
B30I PErTareal X7, ceseEERn SyEEepoM 12 B cemEmposcIoM 23, Ha Bepxy paME 1 B3 CIeORATEE0H CToERE
VeTamoETes pyoox 19 pomEsTEiencscd miesER 20, EOHST EOTOPOE HPOBSIRE MekTy HANPARIERINME TDYE-
Eane 1.

1. Cexmma DDATOTARNEEARTTE K PASOTE B TAROM TODEIRS:

BoaroTaps yImau 3 EAESCEE . IPEEPSIISHEEEN K pase |. cesmxa coemmseTcH K TpaETopy. BOM TpasTo-
P COSTEHESTCR { BXOIERDS BATOM 5 XDSEReCEITD peIvETepa 4. KoEsn moIEsTHISE0ECH INSERH B3 pyoo=a 19
PEIMATEEMSTCE B ODOOYCEISTCE MEET) SATDIATEONENE TPYGiaMe 1] B YETATHEASTCE O0J CREIEY B O0-
BSIHENCTE I8MIH, B 31TeM D058 IAEAOREBASTIE.

B cemespoR GvExep 1) 3AD0TENEOTCE CEMEHA, KOTODEIR TEpes CeMnpoBoT 13 (aoTesou DOCTYONNT B
BEICPEA0INEH ATNAPAT KOTCHOTD THm 17.

BOM TpaETopa IADVCEASTCE B OPEODIEETOM OOIOESHAHE [SEIEH  DSOLE OPETOTEJAMEERY ODODMOE
B.pmmmumupmlmmﬁnpanﬁn]}nmmm@peﬁﬂ. JaTeM CEETER OO BCEME MERASEIMANME DIVIER-
BTCE B mmunpameemmmmmp:mmmmm 0.

2. TexE0T0rEIeCERE EPOIECC PAGOTE CEENEH OCYMECTETRETCE B TARDS MORETNE:

Bpamezme BOM TpesTopa wepe: BXOIHOH BaT 5 [DEPeSIeTCi B XOHEYSCERR peIvETop 4. I3e
MEEEST EATPABICHEE BpAmesEs 21 007 B ropEIOHTATHOR OIOCEOCTL VCTAB0ANEEHAT HA BERONS0M BATY pe-
TyETOpa 30 0GrOHERE My$Ta 14 NpETONpAENET NOTOMER B AITARNIERCE SACTER CRLIKE OT CHIH | EES]IEE IPE
pemoE ccTaseExe BOM. Emumnmpu.mpa 30 wepe3 pesesHEyED nep-uaw. 2§  BeTyIHE mEHE 6 -
BOJHT B JEEEPERS BEIOMEN MEHE 18, VCIAEOSTSENEE HA BATY BAKYVM Hacoca 15, B KOTOpOM OSDAIYVETCE Ba-
EVYM B 98p=3 BAEYYM npoeod 18 eamyyu COZIARTCE B BEICEBARNDEN AMIAPHTE Ir.'-:lna:m:-r-u THIR 17, E=0cR0OR-
M2 IT% &T0 paserel. Beaymas isanodEa T 9epes DemHEVH Depedawy § B B2Opany 33eipery M OpEBOIRT B
FewcTexe moaeodpesy O Hoxm 10 moweodpein 9 20 peus COOPHEOCEOBSERE C 36008H EATHHART HIMATEIATS
OoHERY.
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[lpe DoCTHIATE HOM JBEEFERH (ALINE APSEOpe: 1} EIUEEIST CBOEM KIRHOM Pe3aTh DOUEY B J203eT
EAHARY OmpenelsEmaro npoders OmopEoe xnzeco 11 mpejoTEpanmeT yITyolesEe apsEope 1) HEEEe yroa-
BOENEEROH TTVGRERL

[lpe IEEPEEH BOEpe] JRCE-GOPOIIOPEd 13, J80a8 DOCTYIATSILE0-SpAIATELEDE IRERCHRS, DERET Ma-
TR0 SOpORTY - IOAY. Be0SKOIEMYE I8 VETAIEE Epdes DOIHITEIRE0E0E 0. HavImes 32 Eid 3aEpE-
BXMER JECE 16 BEOOIEEST OTHOEpEMEENRD TES OIIEDATHE. JAXDEE3ST EPAS VIOEPEECH B GODOITY DOTHITE-
2eH0BCHE MieEsE 1) O0TBCE. A TAEES SpOCasT TACTE I0HEN E TOPOY MHEE0BCTe G2patasa 14. B ceom cepem.
200ACTH 15, BpAIMSCE. TPABECIOPTIEPYHT O0UEY £ CEpSONES MHSEOBOID SapacaEa 14, B3 EoToporo DONEa IO
MEDE HANOIIEERE BRI VERSTCR HA JEO APEIED.

B esas0imEH ANDAPAT KOISCHOr0 TEMR 17 EATHTCE 00 Epasy E2PeiaSs0re APEED. IOREpRY [SHKE B IE
CEOEM TEHERHEH BRICEBANIEME PErTAraME 17 OpoIeThEssT OTESDITHY HA ICISHE: E B 3TH E& OTEEQCTHE CPazy
IACEBAET CSMPEA, DOCTYVIANONS E BENY B3 (eMPEEIre 6vEEepa 12 Op CenmmpoBagy 23.

TaEen oSpaionl CSINEA TIE DOCEBA GAXTEEEIR EKYIBTYP IOIBCIERT 33 ONEE ORI ERIIOIEETE CIBIVE-
MBE TEREQOIOTETECKEE ONEPANER. HIMEIETRHEE NOYEH. HAPSIEA ONIEEENTO APEEL. VETATEA H JAKPEEAEHEE
OOIH3THISHOB0E OTeEEE B TOUELE BERICEE CeMEE B2 OTRSDCTHE. MPOJeTARRLS B2 [IISHES.

TaEas copoBpeneEEIT EOMCHEANEE PA3IEIHER TEXE0OCTETSCEHRE OPOORCC0E CHEARST 3ATPATH TPYIA B
CODCOBCTEYET COXPAESHHEE BIATH Ha DOTES B MEpHOT IOCEEA.

[peamrasyms EOSCTPYVEDER (SEIER SBIELTCE MPHeETHEHEIM PolesSREeM 00 MATEDHATOSMEOCTE B 3HED-
MOSMEOCTH ITE IOCEEELR MAHE

$OPMY 1A H3ORPETEHHA

_ComyEn Tux mocesa GIXTSEER EVIETYP. COSPEATAS PAMY  SAEPSIIHEEDNN 53 Hel HABSCKOH, IoTE0d-
Pescil E PETYIEPYEMED 0 BRICOTE APEEOPEICM C COOPEED EQTSCOM. IPH 3T0M 00 SOS2M PAME! :EpemTem
TRCKE-G0POIOPEIEL 3 TARAR FAEDEBAONMES TECKE. VCTREORISHELIE B HIODCPRICTESHECE STM0CTE & TOPIAM
MIEEECBOrT GIPaGAEa, HMERMIErT J0MCTE: BEHCESE0INEH ANAPAT EOISCHOTD THIZ. COIE[UAITHE PEIATE, EE-
DOIESHERS ( EOIMOEHOCTEN OPOISTEEAENE JTESPCTHE B VIDEEHE0H HA O0YEY IOIE3THISEOBCH [ISHES.
CTOHE [0 PYI0E EOTOPOE PACIOIOESEA Bl BEPXY PAMEL IJE IT0M D0IE0HPEI) ERTOTHEEA ¢ BOTMORE(CTEED
IATTFEIREERE B EXMSTERSMYE) I0TEY. IHCER-G0P0LI0Pess ERIOIEEES C BOIMOEHOCTEI n:nmpmuum
OATEIEEC0-SPAMATILECNC MRAKEEEE B (5PA308IEES S0PO3IDE D0J YETATEY Kpacs DoIEsTHISECEOH I
OPECEMAMOE E MOYES JAEPEBARCTEME THCEAME: mmmumpﬂmmnrmtqmcmmnm:
COBTEESH ¢ CEMBEERN SYEESDOM H DACOONOESE B 32780 TACTH [EME ¢ BOIMOEEOCTER EXICRE CEMEE CpaTy
OOCTE DPOJSTHEINEE OTEEPCTRE B D0IETETSH0E0E ITeEES.
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