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TEXHIKO-EKOHOMIYHE OBIPYHTYBAHHS TEXHOJOTI'TYHOI'O
INPOLECY CIBBM 3EPHOBUX KYJIBTYP

Pestome. OOnum i3 HAUGANCIUBIUUX MEXHONOSIUHUX 3aX00i8 8 azpapHoMy Gupobnuymei € cieba
CiIbCbKO20CNO0APCLKUX  KYIbMYp, MOMY MU HNpuseiu eKOHOMIiuHe OOIPYHMYBAHHA HO8020 Cnocoby ciebu
3EPHOBUX KYIbMYP NIOSPYHMOBO-PO3KUOHUM cnocobom. Lleil cnocib 3abe3neuye kpawyi ymosu cigou, HcusieHHs i
PAYIOHANLHO20 BUKOPUCMAHHA NONCUBHUX eNeMeHmi8, ePYHMI6 ma COHAYHOI eHepeil, ujo 0acme MOXCIUBICHb
niosuwumu gpoxcatninocmi Ha 10...15%. Kpiv yvozo, ye oae moxciugicms 3mMeHuLumu 3acmocy8anus XiMiuHux
npenapamie 013 6opomvoOU 3 6Yp AHAMU | 3MEHULYE MPYOOEMHICHb UPOULYBAHHSL 3EPHOBUX.

Knwuoei cnoea: seprosi kynemypu, cieba, HacinHs.

TECHNOLOGICAL-ECONOMIC INTERPRETING OF THE
PRODUCTION-EFFECTIVE PROCESS OF FOOD GRAINS SOWING

Y. Pavelchuk, T. Navrotska, R. Lototskyi

Summary. One of the most important production-effective measures in the agricultural production is the
sowing of agricultural crops, application of the under-soil broadcast sowing in particular. The most often this
problem arises while growing food grains, the area of feeding of which requires efficient application of the soil
minerals and solar energy. Besides, it makes possible to decrease the application of chemicals for weeds
removal.

The objective of the work is to raise the crop capacity due to the even distribution of seeds on the feeding
area basing on the power-saving technologies. New construction of the operating member- ploughshare, which
provides technological-economic interpreting of the production-effective process of food grains sowing, has
been proposed. To calculate the economic efficiency the main indices, which take into account the
manufacturing and maintenance of the row and experimental drills: saving of maintenance and labour expenses,
savings per year, additional expenses justification, grain production profitability, drills construction metal-
consumption, etc, have been found.

Analytical dependencies of determination the maintenance expenses for the driller operation unit have
been derived. The annual economic effect index was found as the difference of annual presented and
comparative variants as well as the metal-consumption of the ploughshare or machine construction.

Besides, new coefficients of the paying variation of the seeds even distribution on the feeding area, as
well as the increase of the seeds sowing row width in the under-ploughshare area, have been derived by the
authors.

It has been determined, that according to the main indices the experimental drill possesses higher
economic efficiency than that CC3C-2.1. Application of the developed ploughshares makes possible to decrease
the maintenances expenses for 1 hectare of sowing by 30% and labour expenses by 32.9%. Annual decrease of
the expenses or the annual economic efficiency due to the application of experimental drill is 11968 hrns as
compared with that of the drill C3C 2.1.

Key words: food grains, sowing, seeds.
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IlocranoBka mnpodaemu. OJHEM i3 HAWBAKIUBIIIMX TEXHOJOTIYHUX 3aXOJiB B
arpapHOMy BHPOOHMIITBI € ciBOa CLIBCHKOTOCHOAAPCHKUX KYJBTYpP, 30KpeMa 3acCTOCYBaHHS
MiATPYHTOBO-PO3KHUIHOTO crocoOy ciBOm. Illmpoka mporpamMa po3BHTKY # IIiJBHIICHHS
HapoJHOTO 100po0yTy mependayvae MOBHE 33JJOBOJIEHHS! HACENCHHS MPOIyKTaMU Xap4dyBaHHSI
JUIS TIOKpAIIeHHS JKATTS JHoAed y 1iomy. HaifrocTpime 1e THWTaHHS CTOITh IIPH
BUPOIIYBaHHI 3€pHOBHUX KYJbTYp, IUIOINA JKUBJICHHS SIKMX BHMAara€ pamioHaJbHOTO
BUKOPUCTAHHS TOXXHBHHUX €JIEMEHTIB TIPYHTY Ta COHs4HOi eHeprii. KpiMm mporo, me mae
MO’KJIMBICTh 3MEHIIWTH 3aCTOCYBAaHHS XIMIYHMX HpenapaTiB ais 00poThOu 3 Oyp’siHamu
BHACJIIIOK TOTO, IO OCTaHHI 010JIOTIYHO MPUTHOOIIOOTHCS KYJIbTYPHUMH POCIIHHAMH.

VY 3B’SA3Ky 3 IIUM JOCTI/DKEHHS W YJOCKOHAJEHHS COIIHUKIB i CiBOM 3€pHOBHX
KYJBTYp MiJIIPYHTOBO-PO3KHHHM CIIOCOOOM € aKTyaJbHHM HAyKOBO- IIPUKJIATHIM
3aBJIaHHSIM.

AHaJ3 OCTaHHIX JOCHIIKeHb i myoOuaikamiii. [TuTanHiO TIporiecy ciBOM 3e€pHOBHX
KynbTyp mnpucBsueHi mpari bacina B.C., bpes B.B., Tloropinoro [1], boiika A.L [2],
I'eeka b.M. [3], 3aiku [1.M. [4], Ta GaraTthox iHIMX. Y mparsx [1] po3risHyTo po3po0iieHHs
KOHCTPYKIIIM BHUCIBHHX amapariB 1 BIANOBITHUX TEXHOJOTIYHHX IPOLECIB CYHIIBHOIO M
0JIHO3epHOBOTO BHCIBY. Y mparsx I'eBka b.M. [3] Ta 3aiku I1.M. [4] npencTaBiieHi crmocoon
OJTHO3EpHOBOTO BHUCIBY, a MiArPYHTOBO-PO3KUIHUN CHOCiO ciBOM 3epHOBUX KYJIBTYP
moTpedye IIMOMMX JIOCHI/DKeHb 3 TEXHIKO-eKOHOMIYHHM 1X OOIpyHTyBaHHsM. OJHaK
MUTaHHS, TOB’S3aHI 3 TEXHIKO-€KOHOMIYHUM OOIPYHTYBaHHSM CIOCOOIB CiBOM 3epHOBUX
KyJIbTyp TOTpeOYIOTh HOBHX TEXHIYHMX Ta EKOHOMIUYHMX BHUpimeHb. ToMy Tema €
aKTYaJIbHOIO 1 Ma€ Ba)KJIMBE HAPOIHOTOCIIOIAPChKE 3HAYCHHSI.

MeTtow podOTH € TiJABHINCHHS BpPOXKaWHOCTI 3EPHOBUX KYJIBTYp 3a pPaxyHOK
PIBHOMIpPHOCTI pO3MOALTY HACiHHsS IO IUIONI JKMBJICHHS Ha OCHOBI pecypco3depiraroumx
TEXHOJIOTIH.

Peanizanisn po6orn. Mu 3amnporoHyBajii HOBY KOHCTPYKIIIO poOOYOro oprasa, Imo
300pakeHa Ha puc. 1. [5], ska 3a0e3medye TEXHIKO-€KOHOMiIUHE OOTpYHTYBaHHS
TEXHOJIOTIYHOTO MPOLECy CiBOU 3€pHOBUX KYJIBTYP.

Y I0CKOHAJICHHS ICHYIOUHX CITOCOOIB CiBOM 1 TEeXHIYHMX 3ac00iB TOYHOTO BHCIBY 3a
JTAHUMU Pi3HUX aBTOPIB JIO3BOJUTH Y MOHAJ JIBA pa3d 3MEHIIUTH HOPMY BHCIBY, a 32 paXyHOK
CTBOPEHHSI ONTHUMAIFHUX YMOB JUISI MTPOPOCTAHHS HACIHHS i PO3BUTKY POCIHH IiJIBHIATH
BpOXaiHICTh 3¢pHOBHX KyJIbTYp Ha 10 — 15%.
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JI1st po3paxyHKy €KOHOMIYHOI €()eKTUBHOCTI BIIPOBAKEHHS Pe3yJIbTaTiB JOCIHIKEHHS
BHKOPUCTOBYBaJacs METOJWKA BH3HAUCHHS EKOHOMIYHOI €(eKTUBHOCTI YHIBepCaIbHHX
CLTBCHKOTOCIIOIAPCHKUX ~MAIlMH ~ eKCIIEPUMEHTAIbHOI  YCTaHOBKM. BH3Ha4aam OCHOBHI
BapTiCHI ¥ HATYpaJIbHI TOKA3HUKH, SIKi BPaXOBYIOTh BUPOOHHIITBO Ta €KCILTyaTaIli0 PSIKOBOT
Ta EKCIIEPUMEHTAIBHOI CiBaJOK: €KOHOMIIO eKCIUTyaTalliiHUX BHTPAT, SKOHOMIIO 3arpar
Tparli, piyHy eKOHOMIO, OKYITHICTh JOJAaTKOBUX 3aTpaT, peHTa0eIbHICTh BAPOOHHIITBA 3EPHA,
METAJIOEMHICTH Ta 1HIII.

[ ] E a

" __‘E—F:";:;—u

|es

B

Pucynok 1. ®yHKuioHaibHa cXeMa eKCTIePUMEHTAJIbHOTO COIHUKA:
1 — ekcTUpraTOpHa Jamna; 2 — cTosK; 3 — 60NT; 4 — BTYJIKa; 5 — HACIHHENPOBi; 6 — Kamepa po3CiBy;
7,9 — noTku po3nofinbHuKa; 8 — BigbuBau; 10 — moniNbHKK; /1 — BUCOTa BCTAHOBJIEHHS BinOMBaya;
B — mwMpuHa 3axBaTy COLIHMKA; L — [OBXKMHA KaMepH po3CiBY; o0 — KyT Haxujy BigOuBaua

Figure 1. Operation scheme of the experimental ploughshare: 1 — extirpator claw; 2 — stick; 3 — bolt;

4 — bush; 5 — seeds-pipe; 6 — sowing chamber; 7,9 — distribution trays; 8 — reflector; 10 — distributor; h — hight
of the reflector mounting; B — plouphshare clamp width; L — sowing chamber length; o — inclination angle

Excrimyarariiini 3atpaTe Ha OJIMHHIIO POOOTH, SKi CKJIAJAIOTHCS i3 €JIEMEHTIB JEIKUX
3aTpaT i SKi 3MIHIOIOTBCS Y BiJIMOBIHOCTI 3 MAIIMHOIO, SIKY BUKOPUCTOBYBAJIM, BU3HAYAIH 32
(hopMmyIT0IO

U=3+4+R+C,+X. (1)

[Toka3HHK pPIYHOTO EKOHOMIYHOTO e()eKTy BH3HAYaIM SK PI3HWIIO HaBEJACHHUX Ta
MOPIBHIOIOYMX BapiaHTIB

e=((U+EyK;)-(Ux+EgK3))Ap. ()

3arpaTH mpari Ha OJWHHINI0 BHKOHAHOI POOOTH BU3HAYAIH 32 (DOPMYIIOIO

m
3= 3)
W‘OZ{
MeranoeMHicTh BU3HAYATIH 332 POPMYJIIOO
Gm - an
G,+—"——"
CCC
M = L. 4)
‘/V3MCnp

PesyipTatn po3paxyHKiB HaBeeHO y TaOIuUII 1.
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Taomauusa 1
PesyibTatn po3paxyHKiB eKOHOMIYHOT €()eKTHBHOCTI TEXHOJIOTIYHOTO
POIIeCy MiIIPYHTOBOI CIBOM CIJIbCHKOTOCIIOIAPCHKUX KYJIBTYP

Iloxazuuku Cipanu
C3-3,6A C3C-2,1 ExcnepemenTaiibHa

3arpaTu mparii Ha 1 ra, o1 0,79 - 0,53
Piuna exoHOMis 3aTpart mpaiii, ToJ
Ha lra - - 0,26
Ha Bech 00’ eM - - 52,00
ExcrutyaTariiini 3aTpatu Ha 1ra, TpH. 4,36 - 3,08
Pigna exoHOMIS eKcInTyaTaIiiHux
3arpat, I'pH Ha 1 ra - - 1,28
Ha BeCh 00’ eM poOOTH - - 256,80
YpoxaifHicTh, 1/Ta 28,00 29,40 33,50
CobiBapricTh 1 1T 3epHa, TPH. 4,03 3,84 3,37
3akyniBenbHa I1iHa 1 11 3epHa, TpH. 100,0 100,0 100,0
Uwmcrtnii noxina 3 1 ra, rpH. 127,96 140,00 175,26
JlonatkoBuit unctuit oxia 3 1 ra, TpH. - 12,04 47,30
[IpuBeneni 3arpaTtu Ha 1 ra, TpH. 5,18 3,98 4,02
Pignuit ekoHOMIYHHH eeKT (eKOHOMIs
IIPUBEAECHUX 3aTpar), IPH. - 1,20 1,17
Ha | ra Ha BeCh 00’ €M poOiIT - 240,60 233,40
MeTtanoeMHICTB, KI/Ta 170,59 25,32 21,67
PentabenpHicTh BUpOOHUIITBA 3epHA, %0 107,59 114,21 142,92
OxymHICTh JIOJIATKOBUX KAMiTaTbHAX i 0.33 0.49
BKJIQJICHB, POKIB

Sk G6aunmMo 3 TabIUIl, MPU 3aMPOIOHOBAHOMY CIIOCO01 CIBOM JIEIIO 3pOCiH MpHBeIeH]
3aTpaTd Ha | ra MOCIBY €KCIEPUMEHTAIBHOIO CIBAIKOIO y TOPIBHSHHI 3 ITOCIBOM CiBaJIKOIO
C3C-2,1. lle mnosicCHIOETbCS HEOOXIJHICTIO JIOJAaTKOBUX 3aTpaT Ha HepeoOagHaHHs
eKCIIepUMEHTAILHOI ciBaiku. [Ipote cimij Math Ha yBa3i, MO MpH ciBOI 3epHOBHX KYJIBTYP
€KCIIePEeMEHTATIFHOIO CiBAJIKOIO ITiJIBUIILYETHCS BPOXKANHICTh. JloaTKOBUI YMCTUI TOX1T Bif
peastizariii IIbOoro yposkaro 3HAYHO IEPEBHUIIYE 3aTPaT Ha TIepeoOIaIHaHHS CiBaJIKH.

JlaHi  TeXHIKO-€eKOHOMIYHHMX pO3paxyHKiB JIOCTaTHBOIO MIpOIO  BiJIOOpaXKaroTh
€KOHOMIUHY e(eKTHBHICTh YIPOBA/PKCHHS EKCIIEPUMEHTAILHOI CIBAJIKH, SKa 3a0e3ledye
SIKICHUH PO3I0/111 HACIHHSI 1O IO KUBJICHHS.

3 TabimIi BUIUIMBaE, MmO 3a BCIMa OCHOBHUMH TIOKa3HHKAMH e€KCIlepeMeHTalbHa
ciBallka € eKOHOMiuHO e(eKTHBHiIIA, Hix psakoBa cipanka C3C-2.1. Ii BuxopucranHs
JIO3BOJISIE 3HHM3UTH CKCIUTyaTamiiHi 3arpatn Ha 1 ra ciBom Ha 30% 1 3arpaTu mpaii — Ha
32,9%. Piune 3HWKEHHS NpPUBEJCHUX 3arpar, abo0 pIiYHUA EKOHOMIUHHH eQeKT BiJ
BAKOPHCTAHHS OJHI€1 eKCIIepIMEHTAIBHOI CiBaJKKM JOpiBHIOE 11968 TpH. y MOpiBHSHHI 3
ciBasikoro C3C-2.1.

Jist BU3HAYCHHS] KOHKYPEHTOCIPOMOJKHOCTI MAIllMH JO yBard Bi3bMeMO KoOe(iIlieHT
norepeyHoi Bapiallii piBHOMIpHOCTI PO3MOJTY HACiHHsS IO IUIOUI XHUBJICHHS Ta IIAPHUHY
CMYTH PO3CiBY HaCiHHS Y KaMepi po3CiBY COITHHKA.

30itbIeHHs KoedillieHTa monepedHoi Bapialii piBHOMIPHOCTI pO3MOAUTY HACiHHS IO
IUTONII  KWBJICHHSI TOKpAIly€ KOHKYPEHTOCIIPOMOKHICTh MamuHu. s po3paxyHKy
0e3pOo3MipHUX OI[IHOK 3aCTOCOBYEMO (OpPMYITy
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dl = dimax + (dimin - dimax)>< ('xi = X max )/(ximjn - 'ximax) . (5)
Jlyist po3paxyHKiB, sIK IPABUIIO, TPUUMAIOTH djmay=3, dimin=1.
[TizcTaBuBImm 3Ha4eHHS Y GopMyIty (5), OTpEMYEMO:
- d;=6,73 — nns cepiiinoi ciBanku C3C- 2,1;
- dy=7,43 — U1 eKCIIepUMEHTAITLHOT CiBaJIKH.
30UIbIICHHS] IMUPUHU CMYTH PO3CIBY HACiHHS y IiICOITHMKOBOMY IPOCTOPI COLTHHMKA
MOKpaIye KOHKYPEHTOCTIPOMOXKHICTh MamwHHU. J[1s po3paxyHKy O€3po3MipHUX OIIIHOK
3actocoByeMo Gopmyiy (5). [lincraBuBiim 3HaueHHs y GOpMYITy, OTPUMAEMO TaKi 3HAUCHHS
MMOKa3HHUKIB:
- d;=7,21 — nns cepiitnoi ciBanku C3C- 2,1;
- d,=7,7 — M eKCIIePUMEHTAITLHOI CiBAJTKH.
AHAJIOTIYHO PO3PaxOBYeEMO O€3pO3MipHI OIIHKH 3a IHIIMMHU MOKAa3HUKAMH JUISI KOXKHOT
MalliHU Ta y3arajibHIOIOYHH MOKA3HUK JPYroro BUIY SK CEPEIHE Te€OMETPUYHE OKPEMHX
3Ha4YeHb 3a (POPMYJIOI0 BPAXOBYIOUH CTYIEHI BATOMOCTI KOXKHOTO IOKa3HUKA

(6)

JIIss  eKCIeprMEHTaIBHOI Ta CepiHOI CIBAJIOK 1€ CTYIiHb BaroMoCTi CKJIaJlae
BiAMOBiAHO 6,45 Ta 5,78, mO CBITYATH MPO TEpeBard MOJEPHI30BAHOI MAIIMHUA HAaJ
cepiitHO0. 3amporoHOBaHa METOIMKA JIO3BOJISIE OPIEHTYBATUCH Yy I[iHAX HA MAIIMHU 3aJIC)KHO
BiJl iX TEXHIKO-€KOHOMIUHUX XapaKTepucTHK. Lle MoxHa 3poOUTH, SIKIIO I OJHUM OKPEMHUM
MMOKa3HUKOM Oy1e TliHa MaIlliHY.

Po3pobnieni Hamu, BUTOTOBJIEHI, JOCTI/KEHI Ta MEpeBipeHI B IMOJbOBHX YMOBAxX
COIHUKHU [UJIsi CIBOM 3€pHOBUX KYJIBTYP MIATPYHTOBO-PO3KUIHUM CIIOCOOOM JI03BOJISIOTH
cisTu 0e3 TOMepeIHbOT0 MEXaHIYHOro OOpOOITKY IpPYHTY, IO, IO TOTO K, CKOPOUyeE
BHPOOHWYI 3aTpaTH (KUIBKICTh TEXHOJIOTIYHUX OIepalliid: BIICYTHICTh OpaHKH, KyJIbTHBAIlil
OOpOHYBaHHS Ta IHIIMX), 3MEHIIye IUIeH( BHUKOPHUCTOBYBAHOI TEXHIKH, a TAKOX BHUTpATH
MaJbHO-MACTHJIGHAX MaTepiaiiB 1 Tpyno3arpatd. OJMHOYACHO 3 IIMM ITiIBHINYETHCS SIKICTh
PIBHOMIpPHOCTI pO3MOALTY HACIHHS MO IUIOIII KUBJICHHS Ta IIUPUHA CMYTHU CiBOH.

He mopymryroun mpupogHOi CTPYKTYpH IPYHTY, MH HEMOB <«KOHCEPBYEMO» BYTJICIb,
IpU PO3KIAJAaHHI MIKpOOpraHizaMaMHu BYTIJIEIEBi 3’€HAHHS «KOHCEPBYIOThCSI» B TPYHTI,
MEPETBOPIOIOYNCH Y TPYHTOBHH rymyc. KopHcHICTh Takoro mporiecy (CeKBeCTparlisi ByTJIeIto
B I'PYHTI) OYEBHIHA — 3HIKY€ETHCS piBeHb BUKUIIB CO; 1 301IBIIY€ETHCS POIFOUICTh IPYHTY.

BucHoBkHM. 3acTOCOBYIOUM CydacHi TEXHOJIOTII ¥ TOKpAIIyIOYd  yIPaBIiHHS
CLIBCKOTOCTIONAPCHKUMHU 3eMIISIMU, YKpaiHa OyJie MaTu JTOCTaTHIM MOTeHIiaN A 3aTydeHHs
IHBeCTHIIIH 3 OOKY KpaiH, SKi MarOTh >KOPCTKI HOPMATHBH 10 BUKHJIAX BYTJIEKHCIIOTO ra3y B
atMocdepy. Ceno 3MOXke OTPUMYBATH KPEIUTH BYIJIEIIO 1 BUTpayaTh iX Ha BIPOBAKEHHS
HOBITHIX  €HEpro30epiraroymx, CKOJIOTIYHO  OINMATHUX  TEXHOJOTIH  BHPOIIYBaHHS
CLIBCBKOTOCTIOAAPCHKUX KYIBTYP, K1 CIPHUSIOTh 3MEHIIEHHIO BUKU/IIB BYTJICIIO B aTMOChepy
3 CLIIBCHKOTOCHOJIAPCHKUX 3eMejlh 1 MiABHINYIOTH POJIOYICTh. BcTaHOBIEHO, IO 3a BciMa
OCHOBHUMH TIOKa3HUKaMHU EKCIIepeMEeHTalbHa CiBaJlka € EKOHOMIYHO e(eKTHBHIIIA, HIXK
panxoBa ciBanka C3C-2.1. BukopucTaHHS pO3pOOJICHUX COITHHKIB JIO3BOJIIE 3HH3UTH
eKcIuTyatariitii 3atpati Ha 1 ra ciB6u Ha 30% 1 3aTpartu npari — Ha 32,9%. Piune 3HMKeHHS
NMPUBEJACHUX 3arpar, abo pIiYHWA EKOHOMIYHHHA e(eKT BiJl BUKOPHUCTAaHHS OJIHIET
eKCIepUMEHTAIbHOI ciBaJIKu AopiBHIOE 11968 rpH. y mopiBHsAHHI 3 ciBaikoro C3C- 2.1.

Conclusions. Application of modern technologies and improvement of the agricultural
soil management in Ukraine will result in the attraction of investments from the countries,
which work under the strict regulation on the carbon pollution of the air. Agricultural
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production of the latest power-saving and eco-friendly technologies of growing agricultural
crops, which result in the decrease of the carbon pollution of the air from the agricultural soils
and raise crop productivity. It has been determined that according to the main indices the
experimental drill is more economic efficient than that the row drill C30 2.1. Application of
the developed ploughshares makes possible to decrease the maintenance expenses on the
hectare of sowing by 30% and labour expenses by 32,9%. Annnual dec rease of these
expenses or the annual economic efficiency due to the application of one experimental drill is
11968 hrns as compared with that of the drill C3C 2.1.
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