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HAay4HOro y4pewaeHus "WHCTHTYT arpoMHXEHEpHBIX M 9IKOJOIMYECKHX Ipodiiem
CeJIbCKOXO3stiCTBeHHOrO  mpoussoacTea” (MADIT) mHa juccepralMoHHYI0 paboTy
Copokuna Koncrantuna HukonaeBnya na Ttemy «OO0cCHOBaHHE TEXHHYECKHX
[1apaMeTpoB TEXHOJOIMYCCKOH JIMHUHM JUIS MPOM3BOJCTBA I'YMUHOBBIX YIAOOpEHMI M3
Topar, MNpPEJACTABICHHYI K IyOJNMYHOM 3amure B JIMCCEPTALMOHHBIH  COBET
/1006.037.01 npu MejiepanbHOM rocy1apcTBEHHOM OI0/UKETHOM HAYYHOM YYPesKIeHHH
«Bcepoccuiickuit  Hay4uHO-HCCIE/IOBATeILCKHH HHCTHTYT OJJIEKTPUDHUKALMM CeILCKOTo
XO3jHUCTBa» Ha COUCKAHWE YUYEHOH CTENeHM KaHJMjlaTa TEeXHUYECKUX HAyK I10
cnienuaipHocT 05.20.01 — TexHonoruu u cpejicTBa MEXaHU3alMK CEJILCKOI0 XO3SCTBA.

AKTYaILHOCTH TEMBI JIHCCEPTALHU

[Ipon3BoJCTBO ¥ NPUMEHEHHE B CEJILCKOM XO3SHCTBE I'YMUHOBBIX YyJ100pEHHIA
uMeeT BakHOe 3HaveHue. OCHOBHBIM CBIPBEM JUISL TTOJIYYCHHSI FYMHHOBBIX YJ100pEHHIA
ABJIACTCS TOP(, OJIHAKO COBPEMEHHOE €ro MCIIOJIb30BAHME HAXOAUTCS HA BEChbMa HU3KOM
ypoBte. OHOH u3 npodiiem MajoMaciuTabHOroO MCIIONIB30BaHus TOp(a s MOJyYeHHUs
I'YMHHOBBIX YZI00pEHUH ABJISETCS OTCYTCTBHE CIICIMAIN3UPOBAHIOTO 000PYI0BAHUS 110
tiepepaborke Topda. CyluecTByIONUE TEXHONOIHH Manod(PEKTUBHBI W 3aTPATHBI, YTO
CBHJICTENILCTBYET O HEOOXOIMMOCTH HAay4HBIX MCCJICJOBAHHNA B ITOM HANpPaBICHUM.
[losroMy BbIOJAHEHHAs aBTOPOM JIMCCEpTAllMOHHAsE paboTa SBISETCS aKTyalbHOH W
Ipe/iCTaB/IsIeT IPaKTUUECKHUH HHTEpec.

CrpykTypa M cojepKaHue JINCCePTANHH:

Jlucceprainms COCTOMT M3 BBEJICHUS, IISITH [J1aB, BBIBOJIOB, CIIMCKA JIMTEPATYPbl U3
153 naumenosanuit u 10 npunoxenuit. Pabora usnoxena na 130 crpanuuax, BKioyaer

46 puCyHKOB U 22 TaOJIHUIIbL.



PaccmoTpenHas uccepraius SBiseTcs 3aKOHYEHHOM Hay4YHO-KBaJIMDUKAITMOHHOM
paboToii, oTBevaroleil TpeboBanuaM, npebspiseMsiM BAK Poccuiickoi Denepanuu
KanM1aTckuM JuccepranuaM (myHkT 9 Tlonmoxenust o nopsuike npucyskaeHus y4eHbIx
CTEIICHEH ), B KOTOPOH M3JI0)KEHbI HAYYHO 00OCHOBAHHBIE PE3yNbTATH TEOPETHIECKUX U
OKCIEPUMEHTAJILHBIX  UCCIIC/IOBAHMI  TEXHOJIIOIMYECKOH JIMHUK JUis  IIPOM3BO/ICTBA
I'YMHHOBBIX y100peHuii u3 Topda.

Juunoe yuacrue cOMCKATe[sl  3aKNIOYAETCSs B MOSYyYEHHH  CIIC/IYIOIIMX
pe3yJIbTaTOB, H3JI0)KEHHBIX B JIUCCEPTAIIUH:

- aBTOPOM BHECEH OIIpE/eJICHHbIH BKJIAJ B COBEPUICHCTBOBAHUE DSJICMEHTOB
TCOPUHU MEXaHHU3Ma IKCTPArupoBaHUs B YCIOBUAX I'MIPOJAMHAMUUYECKOrO BO3ACHCTBUS HA
[IOPUCTBIE YACTHULLI TOPda.

AHanusupysi JaHHBIA  IIpOlECC, MM  IPEUIOKEHO BHECTH B  (opMyry
K03 bunueHTa Maccorepeayu MaTeMaTUYECKOTO ypaBHEHHUS npotecca
IKCTPArupoOBaHusl  JOMOJIHUTENLHO JBa KOI(DPUIIMEHTa, YYUTHIBAIOIIME BIMSHUE
TEMIEPATYPHOrO  peXXMMa W aKTUBAlMM  JKUAKOCTH  cyclieH3ud Ttopda Ha
MHTeHCU(UKAIMIO JIPOOIIeHHsT YacTHIl Topda B KaBUTATOPE;

- IIPOBEJICH aHaJW3 OTEYCCTBEHHBIX M 3apyOe/KHBIX TEXHUYECKHX CPEJICTB M
TEXHOJIOTUH JUlsl IPOM3BOJICTBA T'YMUHOBBIX Y 100peHHit u3 Topda;

- OIIpeJIeJIeHbl 3aBUCUMOCTH Ka4eCTBEHHBIX TTOKa3areseld I'YMHUHOBBIX Y100peHMUIid
OT NApaMeTPOB U PEIKUMOB pabOThbl KABUTATOPA IIPH PA3IMYHBIX COOTHOUIEHHAX TOpHhA 1
BOJIbI;

- 00ocHOBaHa HEOOXOAMMOCTh COBEPIICHCTBOBAHUS TEXHOIOIHYECKOIO Ipolecca
IOJIy4eHUsl TYMUHOBBIX y100peHui U3 Topda Ha OCHOBe IpUMeHeHus BUOpocenaparopa,
FHJIPATH3aTOPa, MEXaHHYECKOr0 M3MEJIbUMTENss U APYTHUX TeXHHYECKHX CPEeACTB s
I1pe/IBAPUTEIILHON [IOJIFOTOBKU CYCIICH3UU TOopda;

- paspaboTaHa KOHCTPYKTMBHAasi CXe€Ma TEXHOJIOTMYECKOH JIMHUM  JUIs
MPOU3BOJCTBA TI'YMUHOBBIX YJ00pEHMH, Ha OCHOBE TEOPETHYECKOro pacyera M
000CHOBaHNS OCHOBHBIX ITapaMETPOB €€ Y3JI0B U arperaTos;

- [IOJIYYCHHBLIC TEOPETHYECKUE 3HA4YEHHUs B COOTBETCTBHM C INPEUIOKEHHOM
aBTOPOM Hay4YHOMH I'MIIOTe30H MPOBEPEHBbI IKCIEPUMEHTAIBHBIM IyTEM B J1abopaTopUsaX
¥ IPOM3BOJCTBEHHBIX YCIOBUSIX, YTO I03BOJMIO pa3padoTarh M BHEJAPUTH OOpa3Ilbl
TEXHOJIOTMYECKON JIMHUM, o0ecreuuBalolMe MOoJIyYeHHe T'YMHHOBBIX yH0OpeHui wu3
Topda B IPOMBILIUIEHHBIX 00beMax, He UMEeIOllel aHaliora B Halled cTpaHe;

- JlaHa  JKOHOMHYecKas  OlLleHKa  pa3paloTaHHOM  3KCNEepUMEHTAIbHOH
TEXHOJOIMYECKON JIMHUU 10 CPABHEHUIO C paHee CYIIECTBYIOUIMM IKCIIePUMEHTAIbHBIM

6J'IOHHO-MOILYJ]I)HI)IM KOMITJICKCOM.



Crenmenb  J10CcTOBEPHOCTH  pE3y/ILTATOB  NPOBEHCHHBIX  HCCIETOBAHMIL
HO/TBEPIK/IACTCS  UCHOJIL30BAHMEM  TEOPETHYECKMX  00OOIIeHMH 10 Teopuw
MaTeMaTHYECKOr0  MOJCIUPOBAHUS, METOJIOB JKCHEPUMEHTAIBHBIX HMCCIIeIOBAHMUIA;
anpodalneli  OCHOBHBIX  Pe3yJIbTATOB  MCCIENOBAHWN  Ha HAyYHO-MPaKTHYECKUX
KOH(EepeHIMsIX;  NPaKTUUECKHM  [PUMEHEHMEM  pa3paboTaHHOd  MeToquKH pu
TCOPETHYECKOM  pacyeTe  I1apaMeTPOB  y3I0B M arperaroB, [POBEACHHH  UX
OKCIICPUMCHTAJIbHBIX  MCCIICIOBAHHM, M aKTaMM BHEIPEHHs HOBOH pa3paboTaHHO
TEXHOJIOI'MYECKON JIMHUH.

Hosu3sna pe3y/ibTaToB IPOBEICHHEIX HCCIIEA0BAHMI COCTOMT B CIIC/YIOLIEM:

- HPCJIOKEHO YCOBEPIICHCTBOBATE TEOPUIO KABUTALMOHHON JMUCIIEPralldy MMyTeM
JIONOJIHEHUsT KOd(pPHILIMEHTa Maccorepeaayd B MaTeMaTHYeCKOW MOJIeIu npoiiecca
IKCTPArupoBaHus IByMs KO3 PHUIIMEHTaMU:;

1) KOpQUIMEHTOM, YUYHTHIBAIOIIMM BIUSHUE TEMIIEPATYPHOTO pEXHUMA Ha
IPOICCChI, MPOUCXOAAIINE B KABUTATOPE, IIPU JIMCIICPralliy CyCIlIeH3uH Topdha;

2) K03 HUUMEHTOM, YUUTBIBAIOIIMM BIUSHUE aKTUBAIMH KUJIKOCTH B CYCIICH3UM
Topda B IPOIecce KaBUTAIUMU;

- 000CHOBAHA BO3MOXHOCTh HCIIOJIB30BAHUS HOBOH KOHCTPYKIIMH KaBUTATOPA JUIS
KaBUTAMOHHOM JIMCIIEprallid 1 IOJMyYeHHs M3 Topda IyMHHOBLIX ya00penuii Ge3
MPUMEHEHHUS XUMHYECKUX PearcHToB;

- ONpPE/IEJICHbI 3aBUCUMOCTH Ka4€CTBEHHBIX [10Ka3aTesIedl r'yMUHOBBIX YI00peHHit
(ancnepcuocts (%), konueHrpauus (r/1), xuciornoctd pH (ex.)) ot napaMeTpoB H
PEeKMUMOB paboThl HOBOH KOHCTPYKIIMH KaBUTAIIHOHHOI'O JIMCIIEPraTopa;

- paspaboraHa KOHCTPYKTHBHas CXeMa IOCTPOEHHS TEXHOJIOTMYECKOH JIMHMUH,
obecrieunBalonias yCTOHYUBYIO paboTy KABUTATOPA B COUETAHHH C OCTAJbHBIMMU y3J1aMu
M arperaTam.

[Ipakruyeckasi 3HAYMMOCTL  Pe3yJILTATOB  HCCICIOBAHMI  3aKJIIOYaeTCs
B CJIEJIYIOLIEM:

- paspaboraHa METOJIMKAa pacyeTa M CO3/laHa KOHCTPYKLHMS KaBHTAIIHOHHOIO
JiMcriepratopa 1Jist iepepaboTKU CycrieH3uu Topda;

- IPOrpaMMHO-TCXHHYCCKUH KOMILICKC aBTOMATU3UPOBAHHOIO JI03MPOBAHMS
MHKPO3JIEMEHTOB,;

- 000CHOBaHbBI pallMOHAJILHBIE N1APAMETPBI U PEXKUMBI PaGOTHI OTIEIBHBIX Y3JIOB U
arperaros, UCXO/Isi U3 YCJIOBHH YCTOHYMBOM pabOThl KABUTALMOHHOIO JMUCIIEPraTopa 10

nepepadoTke cycreH3uu Topda;



- paspaboTaHa KOHCTPYKTMBHAs cXeMa M W3rOTOBJIEH DKCIIEPUMEHTAIbHBIH
obpasel TeXHOJIOTMYECKOIl JIMHIK JUIS IPOU3BOJICTBA [YMHHOBBIX yao0penuii u3 ropda ¢
CUCTEMOMH JI03UPOBAHUSI MUKPOIIIEMEHTOB;

- TOJIYYCHBI IIOJIOKMTENIbHbIC Pe3ylbTaThl 10 BBIITYCKY B [POMBIILIEHHBIX
00beMax BbICOKOKAYECTBEHHBIX I'YMHHOBBIX YIOOpeHHil HA OCHOBE KaBMTAI[MOHHOI
JAMCIICpralliy  CYCHCH3MH TOp(pa ¢ BHEJIPEHUEM TPEX TEXHOJIOTHYECKUX JIMHUHA B
pasmynbIx pernoHax Poccuw.

LlennocTs Hay4HbIX padoT coucKaTedsl 3aKIIOYAeTCss B MHHOBALIMOHHDIX
peleHunsX 1o 1noA00py y3/I0B M arperaToB /Uit (JOPMUPOBAHUS TEXHONOTHYECKO JTHHUH,
pa3paboTke  KOHCTPYKI[MH  I'MJIPOJAMHAMHYECCKOTO KaBUTATOpa 0BECIeYHBAIOIIEro
AP Dy3HOHHO-KOHBEKTUBHBIN [pOLIECC 11epepabOTKH  CYCIIEH3HH Topda ¢ Lelbio
MOJIyYEHHUs TYMUHOBBIX YJIOOpPEHUH.

Huccepranus coorBercrByer cneuuaiabnoctn — 05.20.01 — TexHonoruu w
CpeiCTBA  MEXAaHM3allMM  celbCkoro  xossiicrsa.  Conepikanue  aBropedepara
COOTBETCTBYET CO/ICPIKAHUIO JIMCCEPTALIMH.

OcnoBuple nosioxkenusi auccepranun onyosmkosanbl B 20 paGorax o6umM
obbemoM 6,3 med. J1. (M3 HuX 3,2 Ied. JI. IPUHAUIEKHUT JIMYHO aBTOPY), B TOM 4YHcie 8
crartedl B M3JaHMSX, peKoMeH10BaHHbIX BAK, mateHtax Ha M300peTeHMe M I110NIE3HYIO
MOJI€JIb, a TAKXKe CBU/ICTEJILCTBE Ha Iporpammy JBM, B KOTOPLIX MOJHOCTHIO M3J105KEHBI
MaTepUalbl IUCCepTAllMH.

K paGore umerores cjieayiomue saMedanust:

l. B nepBoil rnase aBTOp 4YacTO YTBEpPIKAAET, YTO IPEBUIYIIHE TEXHOIOTHHU
MOJIYMEHUs IYMHUHOBBIX YZOOpEHHH SABJIAIOTCA METAUIOEMKHMU M SHEPro3aTpaTHbIMH, HO
TpH 3TOM HE NPUBOJIUT KOHKPETHBIX LUGP.

2. Bo BTOpOI IJ1aBe aBTOp CIMIUIKOM NOAPOOHO MPUBOJMT pacueT BUOpocenapaTopa,
CKPEOKOBOrO TpaHCIOpTepa, M3MEIBYUTeNss M Jp. MHKEHEPHBIX Y3JI0B, HO 3TO BCEM
M3BECTHBIA MOPSIOK pacyera. B riase cromno Gosiblie yeqWTh BHHMaHUs —TEOPHH W
000CHOBAHHMIO KOHCTPYKIIMH KABHTALIMOHHOrO JIUCIIEPraTopa.

3. B kadectBe HOBM3HBI aBTOp YKasblBaeT Ha BBOA KodpduumenTos: 1)
YUMTBIBAIOIIECIO BIMAHUE TEMIIEPATYPHOIO pexXUMa Ha MPOLECChl, MPOUCXOSIIUE B
KaBUTATOPE, NPH JMCIIEPrally CycrieH3uu Topda; 2) yuHTHIBAIOUIErO BIMSHME aKTHBAIHH
JKUJIKOCTH B CYCIEH3MH Topda B npouecce KaBuranuu. OHAKO He MOHSTHO, KaK Jajiee B
MaTeMaTHYCCKON MOJICIIH HCIIOJIb3YIOTCSA 9TH KOO(QMHIMEHTBI U CTENEHb UX JI0CTOBEPHOCTH.

4. Cucrema ouucTkM TOopda OT Iecka M JIpyrux rnpumeceil (BuGpocenapaTop,
IH/APaTH3aTOP, MCXAaHM4YECKHH U3MEIIbYHTEIIb, IUIAHTOBBIA HACOC) SBJISETCS Ha HAlll B3IJISL(
C/I0)KHOH. MOXKHO ObUTO OUMCTKY TOp(a OT recKka IPOM3BOIAUTE Ha MIEPBOM 5Ke ONepalyi, TO

ecTh Ha BUOpocenaparope.



5. B j03upyloiieM yCTPOKMCTBE aBTOp NpPUMEHAET INEPUCTAbTHYECKUH HAcoC
COOCTBEHHOH  KOHCTPYKIIMM,  3allMIIEHHbIA  IATEHTOM, B  TO  Ke  Bpems
IIPOMBIIIUIEHHOCTBIO BBIITYCKAIOTCS CIIEIMAIbHbIE HACOCHI [103aTOPbI, KOTOPLIE MOKHO

ObUIO OBl UCIIOIB30BAThL B JJAHHOM CJlydae.

7 3AKJIIOYEHHUE

JluccepTalidsi TpejicTapiseT COOOH 3aBeplIEHHYI0 HAyYHO-MCCIIe10BaTeIbCKYIO
paboTy, BBINONHEHHYIO aBTOPOM CaMOCTOSITENIbHO, Ha aKTyanbHyio Temy. Hosble
Hay4HbBIC PE3YJIbTAThI, MOJTYUYEHHbIE JUCCEPTAHTOM, UMEIOT CYIIECTBCHHOE 3HAUEHUE IS
HAayKH U TIPAKTHKH CEIbCKOXO03MHCTBEHHOIO MPOU3BO/ICTBA.

Jluccepranmonnas padora Copoxuna Koncrantuna HukonaeBuua Ha TeMy
«OB0OCHOBAHNE TEXHUYECKUX TapaMeTpOB TEXHOJOTHYECKOW JIMHHHK JUIS MPOU3BOJACTBA
FYMMHOBBIX y/00peHuil u3 Topda» oTBeyaeT TpeOOBAHHMSAM M KPUTCPUAM ITYHKTA 9
neficrBytomero  [lonoxkenus O NOpsiAKe  TPUCYKJIGHHMS  YYEHBIX — CTereHed,
Npe/bsBIAeMbIM K KaHIWAATCKUM JuccepramusM, a ee asrop — Copoxun K.H. —
3aCly)KMBACT TPUCYKJCHHS YYCHOM CTENCHHM KaH[ujara TEXHHYECKHX HayK II0

cniermanbrocT 05.20.01 — TexXHOJIOIMK U CPEJICTBA MEXaHU3allMU CEJIbCKOI0 X035MCTBa.

Jluccepraumst ¥ OT3BIB  OOCYXKJeHbl M On0OpeHbLI Ha 3ace/laHud  OTJIela
HIDKCHEPHOI  DKOJIONMH — cenbeKoxossiicTsennoro  mpoussoictsa  GI'BHY  MADII
19.11:2015 r.

DejiepalbHOE FOCY/IaPCTBEHHOE OIOJUKeTHOE Hay4yHoe yupexieHue «MHCTUTYT
ArpOMHIKEHEPHBIX MU IKOJOIMYECKMX MPOOJIEM CEIbCKOX035HCTBEHHOIO IPOU3BOACTBEA»
(MADIT)

3aB. OTIE/IOM HHKEHEPHOM DKOJIOTHH

CelIbCKOXO03UCTBEHHOI O IPOU3BOJICTBA

MADII, "
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«OBOCHOBAaHKE TEXHUYECKUX [TAPAMETPOB TEXHOJIOIHUECKON JIMHUH 110 [TPOU3BOJACTBY
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Caenenus o BPUO upexropa  Bmagumup JImurtpuesud [Tomos, akagemuk
PYKOBOJHUTEE PAH, n.1.H.

OpraHu3alun

Cnucok ocHOBHBIX | o Bacuines D.B., Hlanasuna E.B., Orny3aun A.C. IloBbimenue
nyOsKanum 9K0JIOT0-3KOHOMHUECKOH 3(h(heKTHBHOCTH mpolecca
paOOTHUKOB UCII0JIB30BAHUS! KUJIKOIO OPraHMYeCcKoro y100peHusl B YCIOBHSIX

ceBepo-3anaanoro peruona // Kumosaps. 2014. T. 1. C. 31-33.

e Bouxos A.H., Makcumosn J[.A., Bacunses D.B. Ananranus
TEXHHUKO-TEXHOJIOTHYECKUX PEIICHUH TPAaHCIIOPTUPOBKH H
BHECEHMSI KUJIKUX OPraHWYeCcKUX YJI00pEeHUN K YCIOBUIM
cesibxo3npounssoaurestst / TexHuka B cebeckoM xo3siictee. 2014.
N2 3, C, 20-23,

e [llanaBuna E.B., Cy606otun U.A., Bacunwes D.B. Hccienoranue
CeJIMMEHTAIIMH CBMHOI'0 HaBO3a, €ro »UIKoW (Gpakuuu u
HABO30COIePXKAIIUX CTOKOB // BecTHUK Y IbSIHOBCKOH
rOCYJIapCTBEHHOM CeNbCKOXO03ICTBEHHOM akanemuu. 2014. N2 1
(25). C. 152-156.

e Muponosa T.10. CxeMa 10 Ar0TOBKH HABO30COJIEPKAIINX CTOKOB
U UX Ucrosb3oBanue // CeabcKkoX03HCTBEHHbIE MALIMHbBI U
texHostoruu. 2012. N2 1. C. 42-44.

e Mumanos All., Mapkosa A.E., Cynauenko B.H., KonsiHosa T.B.
DKosioruueckn Oe3oracHasi TEXHOJIOTUs ITOATOTOBKH BOJBI U
[UTaTEIbHbIX PACTBOPOB B UHTEHCUBHOM CBETOKYIbTYpE // B
cOopHuke: TeXHOJIOTUHN U TEXHUUECKUE CPEJICTBA
MEXAHU3UPOBAHHOTO IIPOU3BO/ICTBA MIPOTYKIIMH
WH@BOHCTB& v xxuBoTHOBOJIcTBA CankTt-IleTepOypr, 201 O.
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