JTHIITIPOBCBKUI TEP)KABHUI AT PAPHO-EKHOMIYHUI
YHIBEPCUTET
IHKeHepHO-TeXHOI0TIYHUN paKyJIbTeT

Kadenpa TpakTopiB 1 CIIIbCHKOTOCHOIAPCHKUX MAIIIUH

IHoscHwWBAaJbHA 3aNIHUCKA
10 JUILIOMHOTO MPOEKTY

CTyneHs Buloi ocBiTu «bakanaBp» Ha Temy:

Po3po0ka Ta 00IpyHTYBAHHSI KOHCTPYKTHBHHMX NapaMeTpiB
rpyHToo0pooHoro arperaty III'-3-100 pJ1s1 nigBuIIeHHS STKOCTI
MEXaHi30BaHOr0 00pOOITKY I'PYHTY
Bukonas: ctyaeHT 4 kypcey, rpynu Al-2-22 3a

crienianbHICTIO 208 « ATpOiHXKEHEPIs»

Koctaatnn JIAJIAK

KepiBHuk: Cepriit COKOJI

Penenzenr:

Huinpo — 2026
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JHIMPOBCBKUW JEPYKABHUN ATPAPHO-EKOHOMIYHUIA
YHIBEPCUTET
[HXEeHEepHO-TEXHOIOTTYHUN (PaKyJIbTET

Kadenpa TpakTopiB 1 ClIIbCHKOTOCIIOIAPCHKUX MaIlTiH

Cryninb BUIIOi ocBiTH: «bakanaBp»

CrnemianbHICTh: 208 «ATpoiHXKeHepis»

3ATBEP/KYIO
3aBiqyBayu kadenpu
TCTM

(ma3Ba kadenpm)

AOIICHT

(BUCHE 3BaHHS)

Tecmok ['.B.

(miamuc)

(mpi3BuIIe, iHINIATH)

« » 2026 p.

3ABIAAHHI
HA I[I/IHJIOMHI/Iﬁ HNPOEKT CTYJAEHTY
Koctaatun JIAJTAK

(mpizBuIe, iM’s, MO 6ATHKOBI)

1. Tema poOoru: Po3poOka Ta 0OrpyHTYBaHHS KOHCTPYKTHBHUX MapaMeTpiB

rpyHTO00pOOHOTO arperary [1['-3-100 i miOBUIIEHHS SKOCTI MEXAHI30BAHOTO

00pOOITKY IPYHTY

KEpIBHUK poOOTU Cepriit [lerpoBuy CokoJi, K.T.H., JOIEHT

( mpi3BuIIe, iM’s1, MO OATEKOBI, HAYKOBHUH CTYIIiHb, BUYCHE 3BAHHS)

3aTBEPKEHI HAKA30M BHUIIOI'0 HABYAILHOIO 3aKJIaly Bij
«» 2026 poky Ne
2. Ctpok nojganus cryaeHTom podoru__19.05.2026 p.

3. Buxiani mani 10 npoexry _Orisa cTaHy OUTaHHS B Tajly3i POCJIMHHHUIITBA Ta

ICHVIOUMX 3ac00iB 00po0ITKY rpvHTY. IlaTeHTHUH NOMIVK, aHA3 JITEPATYPHUX

JKEpPEII, OCTAHHIX JIOCIIHKEHD 3 00PAHOI TEMATUKH.

4. 3micT po3paxyHKOBO-NOSICHIOBAJIBHOI 3alIUCKHU (TI€pPENiK MUTaHb, Kl TOTPIOHO

po3pooutn). 1 BupoOGHuYO-rocnonapchka xapakrtepuctuka TOB «Xmuctyn»y 2.
1




P03paxyHKOBO-KOHCTPYKTOPChKA YaCTHUHA 3. TeopeTnyHa yacTHUHA. 4, OXODOHa HDaI_Ii

Ta 3aXMCT HABKOJHUIIHBOTO cepenoBuina. 5. ExoHomiuHa vyactuHa. BUCHOBKKM Ta

nponosuii. bidomaiorpadiuyauii CIIUCOK.

5. Ilepenik rpadiuHoro marepiagy (3 TOYHHM 3a3HAYEHHSIM OOOB’SI3KOBUX

KpecieHb) 1. Orsa ICHYIOYMX KOHCTPYKIIN TIIMOOKOPO3MyITyBaviB (YU3eIiB). 2.

3aranbHui BUTIIUL IpYHTO00p0oOHOro arperary [11'-3-100. 3. Bux 3aransHuii By3ia. 4.

Kpecnenns neraneit. 5. TeXHIKO-€KOHOMIYHI ITOKA3HUKH.

6. KoncyabTaHTH pO3aLTiB POEKTY

) .. ITinmuc, nata
. [Ip13Buie, 1HIIIaMM Ta Hocaaa
Po3zmin 3aBJIaHHS 3aBJIaHHS
KOHCYJIbTaHTA N
BH/JIaB IPUITHSB
1 Coxkon C.II., gorient
2 Coxou C.II., goreHt
3 Coxou C.II., goreHT
4 Coxkon C.I1., gouent
5 Coxkon C.I1., gouent
HOpMOKOHT | Cokoun C.II., noueHt
pOJIb
7. laTa Buaayi 3aBaanns: 12.02.2026 p.
KAJIEHJAPHUMH IIJIAH
No . CTpoK BUKOHAHHS
Ha3Ba eramiB quUIIJIOMHOTO TTPOCKTY , ITpumiTka
3/m eTamniB poOOTH
1 | AHanmiTuyHU# (OTJISIIOBUIA) 25.09.2025 BUKOHAHO
2 | TexHomoriuHmi 28.02.2026 BUKOHAHO
3 | Korcrpyxkmiitamii 15.03.2026 BUKOHAHO
4 | OxopoHa mparii 25.03.2026 BUKOHAHO
5 | ExoHoMiuHMiA 11.04.2026 BUKOHAHO
6 |I['padiuna gactuHa 29.11.2026 BUKOHAHO
CryneHrt Jlanmak K.B.

( migmuc )

KepiBHuk podotu

(migmmc )

(npi3BuILe Ta iHiiaMM)

Coxkou C.I1.

(npi3BuILe Ta iHiIiaIN)




AHOTANIA

Jlamak K. Po3pobOka Ta  oOrpyHTyBaHHS KOHCTPYKTHBHUX  TapaMeTpiB
rpyHTO00pOOHOTO arperaty I11'-3-100 asis migBUIIEHHS SKOCTI MEXaH130BaHOTO 00POOITKY
IpyHTy / Bumyckna kBamigikariiiiina po0oTa Ha 3100yTTsI OCBITHROTO CTYIEHS «OaKaaaBp»

3a cnenianbHicTio 208 «Arpoimxkenepis». — JJJIAEY, Jninpo 2026.

VY mepuiiii 4aCTHHI JUIIJIOMHOTO MPOEKTY MPEACTaBIeHa BUPOOHUUYO-TOCIOAAPChKa
XapaKTEPUCTHKA TOCIIOAAPCTBA Ta HOTO OCHOBHI TEXHIKO-€KOHOMIYHI MIOKA3HUKH.

B napyriit wacTuHi ommcaHi OCOOJMBOCTI BUPOITyBaHHS cOi. Takoxk po3poOieHa
TEXHOJIOTIYHA KapTa BHUPOIIYBaHHS COi, OMHCAHI TEOPETUYHI OCHOBH PO3PAXYHKY
Iockopiza-riaundokoposmyiryBada [11-3-100, a Takox mpuBeACHI TEOPETUUHI PO3PAXYHKHU
HOTO €JIEMEHTIB.

Onurcadi OCHOBHI 3aXO0JM 3 OXOpPOHHW Mpalli 3riJHO 0 3aBJaHHS Ha JUIUIOMHE
MIPOCKTYBaHHS.

Po3paxoBaHo ekoHOMIYHY €()EeKTUBHICTh BUPOIIYBAHHS COl B YMOBAX I'OCIIO/IapCTBA

Ta co01BapTICTh OTPUMAHOI MPOAYKIIII.

COs1, BUPOIIIYBAHHSA, TEXHOJIOI'TA, TOB «XJIMCTYH»,
MJIOCKOPI3-I'/IMBOKOPO3ITYIIYBAUY IIT'-3-100, MT3 1523



3MICT

5 7 6
1. BUPOBHUYO-T'OCTIOJAPCBHKA XAPAKTEPUCTUKA TOB «XJIUCTYH»....7
1.1. 3arasibHa XapaKTEPUCTUKA TOCTIOHAPCTBA. . .« uueeeentteeentaeenteeenieeanaeeanneeanns 7
1.2. TexHiKO-€KOHOMIYHI TTOKa3HUKHA BUPOOHUIOT TISITBHOCTI .. v'vvveneeeeniiannennannnns 8
1.2.1. I'pyHTOBO-KJIIMaTUYHI MOKA3HUKH B 30H1 PO3MIIIEHHS TOCIOAPCTBA ............. 8
1.2.2. MaTepianbHO-TEXHIYHA 0232 TOCTIOMAPCTBA. ...\t uteereenreennreenneenneennnenneennns 9
1.3. OOrpyHTYBaHHS TEMU JUILIOMHOTO TPOCKTY . ..t vuvneeenteeneeennaeeneeenneenneeaneannes 10
2. POBPAXYHKOBO-KOHCTPYKTOPCBKA YACTUHA.........ccciiiiiiin 12

2.1. Po3po0ka TeXHOJIOT1i BUPOITYBAHHS COT JIJIT YMOB TOCTIOJIAPCTBA. ... .vevvnnsnenennn 12

2.2. Bubip eHepreTH4yHUX 3ac001B 1 CUTbCHKOTOCTIOJIAPCHKUX MAIIUH JJIS TTPOBEICHHS

1Y (o€ 13 10013 170 00105 1 N RPN 14
2.3. OCHOBH1 KOHCTPYKIII1 TIJIOCKOP131B-TIIMOOKOPOSITYIIYBAUIB .. .ovvvennereenneennnnenn 15
3. TEOPETUUYHA HACTUHA. ... 21
3.1. Onuc TOCTIIIKYBAHOTO ATPETATY .. vvuesvutnnneeennneeennneeannneeanneeeanneeannneeenneenn 21
3.1.1. Anani3z poOo4MX OpraHiB IMTOCKOPI31B-TIUOOKOPO3MYIIYBAUIB. ....uvveenennenenn. 21
3.1.2. Onuc MOJEepHI30BaHOTO arperatry IUIOCKOpi3y-rimbokopo3mymryBada [117-3-
00 et 23

3.2. Teopetnune OOIPYHTYBaHHSI JIaIn KyJIbTUBATOpPA-IIIOCKOPi3a 3
POBITYIITY BAUAME. 1. vtvveesstveeessssseesssssseesssssssesassssesassssssssssssssssssssssssssssssssessessssssssnsssesssnssees 25
3.2.1.06rpyHTYyBaHHS POO0YOT MOBEPXHI POOOUOTO OPTAHY ... 'uvnereenreenrearinaennnnnns 25
RIVAVI®)7 01170181201 113 C:1) (S {0 ) 01 11, SRR 31
RIAR I 21c:13) Y 1: (SR 1ok 1111533 156 G0 ) | SR ST 32
3.3. Po3paxyHOK €JIeMEHTIB JOCIIIKYBAHOTO POOOYOTO OPTAHY ..uuvvernrrenrenranannnn 34
3.3.1. Po3paxyHOK 3BaprOBAJIbHOTO IIBA KPITUICHHS CTIAKHU JO PAMHU .....o.'veeereennnnnnns 34
3.3.2. Po3paxyHok 0oJiTa /il peryJIFOBaHHS TOJIOKECHHS CTIAKA ...'vvvenveenneeennnnnn. 35

3.3.3. BUBHAUYCHHS HAMPYKEHD CTIMKH. ..\ tuetteeteeentteantaneeaiteeanneeenneeennneans 36

4. OXOPOHA TIPALI TA 3AXVMCT HABKOJIMIIIHBOI'O CEPEJIOBUIIIA........ 38
4.1. BuzHaueHHS HEOE3MEYHUX 1 MIKIJIMBUX BUPOOHUYMX (DAKTOPIB MpHr

eKCIUTyaTallll TI0CKOP13a-TITMOOKOPOBTTYIIIYBAUA ... uuvesenreeennreeannneeennearenneenns 38
4



4.2. Po3poOka 1HCTPYKIIii 3 0OXOPOHH Ipalli PH MPOBEIEHH] IPYHTOOOPOOHUX pOOIT ..41

5. EKOHOMIUHA HACTHHA. ..., 45
5.1. Po3paxyHoKk eKOHOMI4HO1 €()eKTUBHOCTI Bij] BIIPOBAKEHHS HOBOT

TEXHOJIOTIT UM CHCTEMU MATITHTH ...\t ueeetsenssenteenneeneeanseneeentneenneeanseaseenneenans 45
5.2. Po3paxyHOK COOIBAPTOCTI IPOTYKITIT. . . v v eneseeentteeentteeeieeeaiteeaneeennneeeens 51
5.3. Po3paxyHOK TE€XHIKO-€KOHOMIYHHUX MTOKA3HUKIB POOOTH arPeraTy........covvenvnn... 53
BUCHOBKI ... e e 54
BIBJIIOTPAGIYHMI CITACOK .....oouiiiiiii e, 55
3 (0 2 7. N 1N 59



BCTYII

VYpoxkaii coi B CyXux perioHax YKpaiHH MoOXe mocsraTé 4-5 T/Ta 3aMiCTh
CTaHJapTHUX 2 T/Ta, a B 30HAX 13 JIOCTaTHHOIO BOJIOTICTIO ab0O MpU OpoIIeHHI — 6-
8 T/ra. '010BHE 3p03yMITH, 1110 BUPOIILYBaHHS COi B YKpaiHi MOYMHAETHCS JI0 TOTO, SIK
000H MOCISITH B 3€MITIO.

VYkpaina 3aiimae §8-e micle cepesi CBITOBUX BUPOOHUKIB COi, alie ypOxKaNHICTh
pociauau B 1,5 pa3u meHiie, Hixk y €Bporni — 2 1/ra. [Ipu oMy, CBITOBUN peKopA
ypoxkaro coi — 11,5 T/ra.

B Vkpaini oTpuMatu BHCOKY YpOKalHICTh COi He Tak mpocto. JlocBin
arpoTEeXHIKM BUPOIIYBaHHS TOCIOIaPCTBA OTPUMYIOTH 32 JOTIOMOTOI0 €KCTIEPUMEHTY,
a He niepeBipeHoi Metoauku. Cost moTpedye peUuOBUH JJI KUBJICHHS, ajie TUTaHHS, SIK1
n00pUBa 1 B AKINA KITBKOCTI BHOCUTH, BCE 1€ 3AIUIIAETHCS BIIKPUTHUM.

Yumano arpapiiB XO04yTb OTPUMYBATH HEBEJIMKHUI ypoKall 3 MiHIMaJIbHUMU
3aTpaTaMu, 00 HE PU3UMKYBAaTH BKJIaJaMu B J00pHBa, TepOIillUMIu, TEXHIKY Ta
oOaTHaHHS JJIs1 OPOILICHHSI.

Bupo6HuiTBo coi B YKpaini MOXe CTaTH BUCOKOPEHTa0eIbHUM O13HECOM 3a
YMOBH 30UIBIICHHS] BPOXKAWMHOCTI KyJIbTYPH 1 ONTUMI3AIl] TEXHOJIOT1] BUPOIIYBaHHS.
VYpoxkaii coi 3a1eKUTh Bl 0araTb0X YMHHMKIB: Yac MOCIBY, 00poOKa rpyHTY, IIUPUHH
MDKpPSib 1 TYCTOTH POCIIUH, 3pOIIEHHS, 100puB, TexXHiku 300py 000iB. Cost BUMarae
PEryJIIPHOTO JEIIKAaTHOTO JOIIISIAY 1 PETeIbHOT MEePENOCIBHOT MATOTOBKH, ajie IPH

IrpPaMOTHOMY BHPOIIYBaHHI MOKE€ JJaTH B 2 pa3u OLIbIIE YPOKaO.



1. BUPOBHNYO-IT'OCIIOAAPCBKA XAPAKTEPUCTUKA
TOB «XVIMCTYH»

1.1. 3aranbHa XapaKTePUCTUKA FOCIOIAPCTBA

ToapuctBo 3 oOMexeHow BianoBiganpHicTIO (TOB) «Xmuctyn» Oyio
cteopeHe B 2017 p. TocmomapctBo TOB «XiucTyH» 3HaXOIWUTBCS B
JlainporerpoBchka 0011, CUHETBPHUKIBCBKOMY p-H, ceino HoBoomekcanmpiBka.
['onoBoto ToBapuctBa € XnuctyH FOpiih OnekciiioBuY, KMl Mae CTaxk poOOTH B
cUIbChKOTOCTIOAApChKii cepl Outbiie 25 pokiB. CBOW AISIBHICTH TOCIOAAPCTBO
3MICHIOE Ha Teputopii ci1 — HoBoonekcanapiska, xinposcrke, bepesnoBatka (puc.

1.1).

HOBOaNeKCaHAPOBKa

JHenpoBcKo¢

3anopeXcKoe HanexanHo

Puc. 1.1. — CuHenbHUKIBCHKUN paiioH



TOB «XnucTtyHn» € Ha CHOTOJAHILIHINA JAE€Hb YCHIIIHUM MIJIPUEMCTBOM Ha
JHinmponeTHpOBIMHI, B ympaBiiHHi  skoro 1000  Tmc. ra  3emenb
CLIbCHKOTOCTIOAAPCHKOTO MPU3HAUCHHS.

1.2. TexHik0o-eKOHOMiUYHi MOKA3HUKH IOCINOAAPCTBA
1.2.1. IpyHTOBO-KJIiMATHYHI YMOBH BeJeHHs FOCHOAAPCHKOI AisIbHOCTI

TOB «XnucTyH» 3HAXOIUTHCS B JIICOCTETIOBIA MPUPOIHO-KITIMATUYHIN 30HI.
Kitimar B 11i#i 30H1 TOMipHUH, TETUTHIA, T0OpEe 3BOJIOKEHUH 1 XapaKTePU3YETHCS CyMaMU
akTUBHUX Temmneparyp Ouibiie + 10° C. Jlito Teruie, He JO1I0BE, 3 HAHOUIBII TETUIUM
MICSIIEM YEpBHEM, KOJIM MaKCHMallbHa Temrieparypa csrae + 35° C 1 jgumHeMm 3
cepenHbo 10008010 TeMieparyporo + 18...+ 26° C. Tpupamicts nepioay 0e3 3HAUHUX
3aMOpO3KIB CTaHOBUTH 128 ... 190 nHiB.

VY JicocTenoBiil 30H1 MEPEMEKOBYIOTHCS JIICOBI JIAHAMIAPTH HA OMII30JICHUX
IpyHTax 3 Jy4YHO-CTEIIOBUMH Ha TUTIOBUX YOpHO3eMax. [[omupeHuMu rpyHTaMHu B 111
30H1 € MaJIO 1 CEPEAHBO F'yMYCHI THUIIOBI YOPHO3EMHU, OIiJI30JICHI YOPHO3EMHU, TEMHO-
Cipi TpYHTH, CIpi Ta sICHO-CIp1 JICOBI TPYHTH.

JlicocTenoBa 30Ha — 1€ PErioH IHTEHCHUBHOTO CLIHCHKOTOCIIOAAPCHKOTO Ta
MPOMHCIIOBOTO BUPOOHHUIITBA, BEIMKHX TEPUTOPIaIbHO BHPOOHHYMX KOMILIEKCIB,
MEePEBAXKHO JIITHIX BUIIB 03/JOPOBYMX 1 Mi3HABATHLHUX PEKpeallii.

Onagu B OKpECIEHOMY PErioHl MpHUMNaJaroTh Ha BECHSHO-JIITHIA mepion. B
yMOBaX OCTaHHIX POKIB, KOJIU BIOYBA€ThCS MOTEIUTIHHS KIIMaTUYHUX YMOB, Je(ILUT
ocaJikiB B okpeMi poku csrae 110 40 — 50 % Bix HopMHu, 1110 TOTPIOHO BpaxoOBYBaTH MpHU
BUOOPI KYJIBTYp JJIsl BEAEHHS CUICHKOTOCIIOAAPCHKOI NISITBHOCTI.

Penved nepeBakHO pIBHUHHUMN, 3HAYHY YACTHHY YTiJb 3aiMalOTh OpPHI TOJIA,
JYTH Ta 3MillIaH1 JICH.

TepuTopis rocrmomapcTBa po3MiimieHa B JOCTaTHRO ONTUMAIBHUX MPHUPOIHO-

KIIMaTHYHUX YMOBax IJis1 BUPOUTYBaHHA CiHBCLKOFOCHOI[apCBKI/IX KYJBTYP.



1.2.2. MarepianbHO-TexHiYHa 0a3a rocnogapcTraa
[1noma 3emenp, M0 3HaXOJUTHCS B MIANOPSIKYBaHHI TOCIOAPCTBA CKIIAJA€E
750 ra. TOoCcoNapCTBO CIENiaNi3yEThCS HAa BUPOIyBaHHI KYKYPY/I3U Ha 3€pHO, O3UMOT

HHIGHI/IHi Ta COHAIIIHHKA.

CrtpykTypa 3eMeIbHUX YTiJib MpUBeAcHa B Ta0uIl 1.1.

Ta6auus 1.1. - CtpykTypa 3eMeIbHUX YTib FOCIO1apCTBA

HasBa yrinb ILi1oma, ra Ctpykrypa, %
3aranpHa TIOIIa 750 100
- 171 3a0y10BaMu 1,5 0,2
- piuti 711 94,8
- CIHOKOCH 1 IMacoBHIIA 37,5 5,0

Crpykrypa nociBaux 1ion] TOB «Xnuctyn» npuBeaeHa B Tadmurri 1.2.

Ta6auus 1.2. — [TociBHI IO OCHOBHUX ClIBCHKOTOCIIOAAPCHKUX KYJIBTYP, IO

BupoiyTbcsi B TOB «Xunuctyn» B pi3Hi poKH

Ne Kyastypa IL1oma, ra Bpo:xaiinicts, | BaJsiosmuii 30ip,
3/m u/ra |

1 | O3uma mieHuns 280 41,5 11620

2 | Kykypyna3za Ha 3epHO 180 63,0 11340

3 | CoHsLIHUK 231 22,1 5105

B pi3H1 poku rocrnogapcTBO BUPOIILYE HIII KyJIbTYPH TaKi SIK COSL, TPEUKa, YKUTO
Ta 1HIII, ajie BUOIp KyJbTYp 3aJIKUTh B MEpUIy 4YEpry BiJ MONUTY HAa PUHKY Ta

MO>KJIMBOCTEN TOCIOAAPCTBA.

Cnin 3ayBaxuty, mo TOB «XnmucTyH» HeIOCTaTHBO 3a0€3IeueHe TEXHIKOIO,
110 BIUTMBAE HA CTPOKH MTPOBEICHHSI POOIT 1 MpaBUjIa eKCIUTyaTallli TEXHIYHUX 3aC001B.

HeoOxinHy TexHIKy YacTO JOBOAMTHCS BUHaiiMaTh. HasiBHI TexHiuHI 3acoOu

npuBezAeHi B Tabnuui 1.3.




Tabauuns 1.3. — MamMHHO-TPAaKTOPHUIN HApK rOCIIOAApCTBA

Ne HaiimenyBaHHs HasiBHa KinbKiCTB,
3/ TEXHIYHOI0 32C00Yy

1 Kowmb6aiin JIOH - 1500

2 | Kombaiin John Deere T 670
Tpaktop MT3 - 82
Tpaktop T — 150 K
Tpakrop MT3 1523
Tpaktop MT3 2022
Jlymunpauk JIJIT-15
Jlymuneauxk BJIT-7
[Tnyr ITJIH-4-35
[Toyr ITJIH-5-35
CiBanka C3-5,4
CiBanka CCT-12B
bopona B3TC-1,0
bopona B/IT-7
Omnpuckysau OIIII-1200
Omnpuckysau OI1111-20002

E
-
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1.3. OOrpyHTYBaHHS T€MH JUIIJIOMHOTO MIPOEKTY

Heo0xigHot0 YMOBOIO YJOCKOHAJICHHSI CLIIbCBKOTOCIIOIAPCHKOTO
BUPOOHMIITBA € TIJABUIIEHHS PIBHA KYyJbTYpPH BEJCHHS BIAMOBIIHUX POOIT, IO
3aIJIaHOBaHO  rocnojgapcTtBoM. HeBix’eMHuMm  (akTopoM MpuU  LBOMY €
BUCOKOE(DEKTUBHE BUKOPUCTaHHS BHPOOHMYOIO TMOTEHLIAady 1 3MIIHEHHS Ta
MIJBUIICHHS MaTepiaiIbHO — TEXHIYHOT 0a3M CUIBCHKOTO TOCIOJAapCTBA Ha OCHOBI
MOJAJIBLIOrO PO3BUTKY MEXaHi3allli 1 aBTOMaTu3allii BUpOOHHUIITBA.

Ha cporomni He BIANOBIA€ CydyaCHUM BUMOTaM I1H)XKEHEPHO — TEXHIYHA
ciyx0a B CUTbCbKOMY TOCTonapcTBi. Mae OyTH mijiBHINIEHA ii BiAMOBIIAIBHICTh 32
BUKOPHUCTaHHS, 30€peKEHHS Ta JOTPUMAHHA BCIX CLIBCHKOIOCIOAAPCHKUX MAIIUH 1
oOnaHaHHS.

OCHOBHMMH HaIpsIMKaMu TPUCKOPEHHSI TEMIIIB MeXaHi3allii 1 aBToMaTu3allii
BUPOOHUYUX TMPOIIECIB 1 MOJIMIIEHHS €(pEKTUBHOCTI CLITHCHKOTOCIIOAAPCHKOT TEXHIKU

€.
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- 3aBepUICHHS  KOMIUIEKCHOI  MexaHi3amli BUPOOHHYMX  IPOILIECIB,
BIPOBA/DKCHHS OB  €()EKTUBHUX CHUCTEM [IJIi BHUPOIIYBaHHS 1
301IBIIEHHST YPOXKANHOCTI CUTBCHKOTOCMOIAPCHKUX KYJIBTYP B YCIX 30HAX
KpaiHu;
- 3HaAYHE MiABUIICHHS €()EKTUBHOCTI CLILCHKOTOCIOJAPChKUX MAIUH, SIKE
Ja€ 3MOTy Ha 3aJaHuX IHTepBajlaXx dYacy BHUKOHYBaTH TEXHOJOTIUHI
omeparlii 6€3 mpocToiB 1 30epiraTi BCTAaHOBJICHI MOKa3HUKH SIKOCTI IO
TEXHIYHOTO CTaHy MAallliHU;
- MIABUILIEHHS €KCIUTyaTalliifHol 1 peMOHTHOI 0a3u MalIMHHO-TPAKTOPHOTO
napky (MTII), mpucTOCOBaHOCTI A0 TEXHIYHOTO 1 TEXHOJIOTTYHOTO
00CITyroByBaHHs, J1arHOCTYBaHHs, TPAHCIIOPTYBaHHS 1 30€piraHHs.
BaxxnuBUM HampsMKOM Yy TEXHOJIOT1l BUPOIIYBaHHS CUTbCHKOTOCTIOIAPCHKUX
KyJbTYyp € 3a0e3leyeHHs1 SKICHOTO 1 CBOE€YAaCHOTO THpolecy 30upaHHs MOpu
OJIHOYACHOMY 3HIDKEHIN 3aTpar pydHOi Ipaill, Ta 3ac001B Ha OJMHHUIIIO OTPUMAHOT
MIPOYKITIi.
3nilicCHEHHSI TIOCTAaBIEHOI METH JISKHUTh 4Yepe3 3aCTOCYBaHHS 1HTEHCHUBHUX
TEXHOJIOT1M BUPOIILYBaHHS CUTbCHKOTOCTIONAPCHKUX KYJIBTYP 1 KOMIUIEKCIB Cy4acHOi
TEXHIKH.

3aBIaHHSAMU AOCITIKEHHS €:

- MpoaHaNi3yBaTH BHCOKOINPOMYKTHBHI KOMIUIEKCH C/T MalluH, fKi
BUKOPHUCTOBYIOTKCS JJIsl BUPOIILYBAaHHS COT,

- TMPOBECTH TEXHOJOTIYHI Ta TEXHIKO-€KOHOMIUHI PO3PaXyHKU 3TiTHO
MOCTaBJICHOTO B MPOEKTI 3aBIaHHS;

- po3pOOWTH MOJIOKEHHS 3 MMTaHb OXOPOHH Ipalll Ta EHEPro30epeKeHHS;

- POBECTHU TEOPETUYHI PO3PAXYHKH €IEMEHTIB 30MPaIHbHOTO arperary.

BpaxoByroun Bulliecka3aHe, Oyia BUOpaHa TeMa JUILIOMHOTO IIPOEKTY
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2. PO3PAXYHKOBO-KOHCTPYKTOPCBKA YACTUHA

2.1. Po3po0ka TexXHO0JI0rii BUPOIIIYBaHHSI COi JJIs1 YMOB IrocrojaapcTBa

TexHosoriss BUpOOHUIITBA — II€ MOCIIJIOBHUM IMEpeNIiK orepaliii, HeoOXiTHUX
JUTst BUPOOHUIITBA POAYKIIIT 13 3a3HaYCHHSIM YMOB 1 3aC001B iX BUKOHAHHS.

HaiieexTuBHIKUM crtocOOOM MiABUIICHHSIM BPOXKAiB, EPIII 32 BCE € BBEJCHHS
HOBHX IHTEHCUBHMX TE€XHOJIOT1H BUPOIIYBaHHS CUTLCHKOTOCIOIAPChKOT mpoayKilii. L1
TEXHOJOT1l nepeadayaroTh MakCUMallbHEe BpaxXyBaHHsS O10JIOTTYHUX OCOONMBOCTEH 1
YMOB BHUPOIIYBaHHSI BUCOKOMPOIYKTUBHUX KYJbTYp, HaWOLIBII OBHY MEXaHi3aIlllo
BCIX MPOLECIB 1 MPOBEAEHHS pOOIT BIAMOBIIHO 10 arpOTEXHIYHUX BUMOT, PO3MILIEHHS
MOCIBIB IO KpalluX IOMEpPEeTHUKAX B CHUCTEMi CIBO3MIHHM, CTapaHHY IIiJITOTOBKY
IPYHTY, HAYKOBO OOTpYHTOBaH1 HOpMHU JOOPUB.

Po3poOky TexHoJIOrli BUPONTYBAaHHS MPOBOAUMMO 3TIJHO YMOB Ta HAasBHOCTI
TEXHIKH B rocrioiapcTsi Ha 1ol 100 ra.

Ilonepeonux:

Spi 3epHOBI KYJIBTYPH.

Oo0poodimok tpynmy:

Jlymenns crepHi Ha mbuny 10-12cm

Posnymennst rpynty Ha mmbuny g0 30 cM, TIOCKOPI3-TIAMOOKOPO3MyIIyBay
[1I-3-100

boponysanns, CI'-21+b3CC -1,0

Kynerusaris 310y, KIICII-4 na rmuouny ( 8-10 cMm.)

[lepeanociBHa kynbruBanis, KIIC-4 va rmuOuny ( 5-6 cMm.)

Bboponysanns cxonis, CI'-21+b3CC -1,0

Puxsnennst mixpsas, Y CMK-5,4 Ha rnmubuny (5-6 cMm.)

Jloopusa:. MinepanbHi 1oOpuBa:

AzotHux — 30 kr/ra; ®ochopunx — 40 kr/ra; Kamiitnux — 40 kr/ra.

Copm: Copr coi BUIBIIIAHKA (puc. 2.1)
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Puc. 2.1. - 3aranpawmii Burisg HaciHHsg col (Copt BIJIBIITAHKA)

BuBeneHo meronoM 0aratopa3oBOro 1HAMBIAYyalIbHOrO 1000pY 3 riOpuay Bl
cxpemyBanHs  JI.955/Uepnstka. HanexuTs 10 MaHBWKYPCHKOTO — MiJBUIY,
ampoOarriitHoi rpymu ukrainka.

Bucora pociun 92-95 cm. Bucora mpukpituieHHs HUXKHIX 000iB 13-15 cwm.
Crebs10 TEMHO-KOPUYHEBE 3 PyAUM OIylIeHHsAM. HaciHHS oBasbHE, )KOBTE, pyOUnK
KOPUYHEBUH, CEpEIHINA, OBaNIbHUM 3 O1M «Biukom». Maca 1000 nacinun 240-250 r.
B nacinni mictuthes 41-42 % npoteiny 1 21-22 % xupy.

Ckopocturimii copT B ymoBax KuiBchkoi o0iacti mocturae 3a 100-105 mHiB.
Criiikuii 10 ypa)K€HHs HalOUIbII MOIIMPEHUMH XBOPOOaMH, a TAKOXK JI0 MOHMKEHUX
TEeMIIepaTyp B MEpioJ1 IBITIHHS Ta MJIOA0YTBOPEHHS.

CopT pekoMeHAYEThCS IJI1 BUPOIILYBaHHS B JIICOCTEMOBHUX pailoHax YKpaiHu B
OCHOBHUX TIOCiBaX. 3aBASKH CKOPOCTHUIJIOCTI MOXE BHKOPHUCTOBYBATHUCH SIK
MOTIEPETHUK JIJISi O3UMUX KYJIBTYP.

Bucoki Bpoxkai (30-35 1/ra) moke 3a0€3MeUUTH MPU MIUPOKOPAIHOMY 1
pAIKOBOMY criocob6ax ciBOM nmpu HopMax BUCIBY 650-700 THC. CX0KHX HACIHMH Ha ra
SK 32 ONTUMAJIBHUX CTPOKIB CiBOM (TIOYATOK TpaBHS), TaK 1 OLIBII Mi3HIX, MPU YMOBI
3aCTOCYBaHHS €(EKTUBHMX TepOiluIiB Ta AOTPUMAHHS IHIIUX PEKOMEHIOBAHUX
arpoOTEXHIYHUX TPUIOMIB

Ci¢oa: Illupokopsanuit cnocid6 CCT-12Bua roubuny 2-3 cm. Hlupuna

mikpsaas 45 cm. Hopma BuciBy 650-700 twrc. mT./ra
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3axucm 6i0 6yp’anie: 3aXUCT POCIUH IPOBOIUMO, TEPOITHTAMHA:

Xapuec— 2,5 kr/ra. [iroya pedyoBHHa mpemapaTy aleToxJop, MeXaHi3Mm il
SKOTO, TIOJISITAa€ B TajJbMyBaHHI KIITHUHHOTO mOAiMy. [lpumumHSETBCS TpaHCIOpPT
aMIHOKHCIIOT 1 ayKCHHIB B KOJICONTHJIE, OCMOTUYHUN TUCK 3HIKYETHCS, 1 3aPOJIOK
ruHe. [[ns npenapaTy xapakTepHa MOMIpHA JIETIOUICTb, KA 3pOCTA€ 3 M1JBUILEHHSIM
temneparypu (Bumie 25°C); momipHa pO34MHHICTb y BOJII 1 BUCOKA CTAOUIBbHICTH J0
yabTPadi0IETOBOTO BUMIPOMIHIOBAHHS.

Bmums mpenapaty Ha Oyp'sHu He3BOpoTHiW. [Ipm moTpuMaHHI TeXHOJOTii
BHECEHHSI, 3a0€311eUyEeThCA BIJICYTHICTD Oyp'siHIB IpOoTIAroM 12—14 TuxHIB.

Iliscom— 0,8 xr/ra.Jlanuii npenapaT Mo>Ke€ BHOCHUTHUCh Ha PI3HHUX CTafisX: /0O
MOCIBY, IICJIs OCIBY, micis cxo/iB. Haitbinba eQekTuBHICT repOiluIy J0CATAETHCS
Py BHECEHHI Ha paHHIX cTaaisx Beretaiii. [Ipu mpomy B miepion cxoay (KUIbKICTb
JUCTKIB y Oyp’sHIB HE mepeBulnye 4) MIKIIMBI POCIMHU HAaWOLIBII BpasvBi A0
npenapary, 1o J03BOJIA€ 3HU3UTH Horo BuTpatu Ha 25%. Ilpenmapar cymicHuil 3
rpamiHa-1yuIaMH.

36upanns eposcaro: 3a Boorocti HaciHHs noHan 12% juisi 3MEHIIEHHST HOTo
JIpoOJieHHsT YacToTy 00epTiB OapabaHa 3HMKYIOTH 10 500—600 06./xB. OOMoOIOUEHE
KOMOaifHOM HAaCIHHS HEeTralfHO OYHMIIAIOTh BIJl COJIOMHU Ta 1HIITUX JIOMIIIOK 1 32 TOTpeOun

JOCYIIYIOTh 70 BoJiorocti 14%.

2.2. Bubip eHepreTH4yHHMX 3ac00iB i ClJILCHKOrOCNOJAPCHKUX MALIMH /LIS

NPOBeJACHHSI MEXaHI30BaAHUX POOIT

Bubip tuniB 1 Mapok MalivH AOUUIBHO MOYWMHATU 3 €HEPreTUYHUX 3aco0iB
(TpakTOpiB), a MOTIM MiAOUpaATH BIAMOBIAHI iM CUTbChKOTOCTIONAPCHKI MamuHu. [Ipu
BUOOPI TUITIB MapOK TPAKTOPIB HEOOX1THO BPaXOBYBaTH:

1. [IpupoaHO-KIIMAaTUYHI YMOBH, TUII IPYHTY 1 peibed MiCLEBOCTI.

2. CiIbCBKOTOCTIONAPCHKI KYJIBTYPHU K1 BUPOIIYIOTh Ha MIITPHUEMCTBRI.

3. Po3mipu nomniB, X KOH]iryparito.
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4. XapakTep BUKOHaHUX BUPOOHUYUX OMeparii.

5. BpaxoByBaTu HassBHHI CKJIaJl MAITMHHO-TPAKTOPHOTO TIAPKY.

BukopucTtoBytoun HOpMATHBHI JaHI MPO HASBHICTh MAIIMHHO-TPAKTOPHOTO
mapKy Ha TMIiANPUEMCTBI, CKJIaJl KOMIUIEKCIB MalllMH [JIsl BUPOOHUIITBA COfi,
OOTpYHTOBAHMM 3a KPUTEPISIMU MIHIMyMYy MPUBEACHUX BHUTpPAT 1 3aTpaT poOOUOro

4acy, HaBeIeHo B Tadymii 2.1.

Taoauus 2.1 — Cxknag MTA 15 BUpoILLyBaHHS KYJIBTypH

Ne Ha3zBa mammnnun Mapka KinbkicTh
1 2 3 4
T-150K 1
IOM3-6J1 1

1 TpakTopu MT3-82/82 1/1
MT3 1523 1
MT3 2022 1
2 3epH036szinLHm”1 JIOH-1500 1
KOMOaitH
3 ABTOMOOLTH KAMA3-5510 1
4 CiBanka CCT-12B 1
5 Kynbruaropu KIIC-4 2
I1'-3-100 1
6 JlymuinbpHUK BJT-7 1
7 Marmnu Juist 3aXUCTy pOCIUH Ta OI1-20002-01 1
BHECEHHS 100pUB MPVY-100 1
8 PuxyieHHs MiKpPSIb YCMK-5,4 1
9 HaBaHTa)xeHHSI MiHEpaJIbHIX TIT-05 1
n00puB

10 TpaHcOpTyBaHHS BOAM BP-3M 1

2.3. OCHOBHi KOHCTPYKIii MJI0CKOPi3iB-Ir1H00KOpO3NyIyBayiB
[Tnockopi3u-TIUOOKOPO3IYITyBayi 3aCTOCOBYIOTh JJIS PO3MYIIICHHS IPYHTY Ha
rbuny 10 30 cMm 0e3 oOepTaHHS CKMOM, iX BUKOPUCTOBYIOTH [JIsi OOPOOITKY
CTEPHBOBHX arpoQoHiB Micisg 30UpaHHS 36pPHOBUX KYJIbTYp, I 0OpOOITKY mapiB i
NOJIIB Ticas 30upaHHS MPOCAMHUX KYJbTYp TOILIO. 3aCTOCYBaHHA IUIOCKOPI3iB
N03BOJIsIE €(DEKTUBHO OOpPOTHCS 3 BITPOBOIO €PO31€I0 I'PYHTIB, OCKUIBKM Ha MOJSAX

3aJMIIaeThes 10 75% , a 1HKOJIM i OLIbIIe, CTEPHI.
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Haii6ip11 mmupoKo BUKOPUCTOBYIOTH IJIOCKOPI3U-TIHOOKOpo3mynryBayi [11'-3-
5, III'-3-100, I'YH-4 Ta 1H.

[Tnockopiz-rmubokoposmymryBay  [1-3-5 HauimHuid 1 CKIAgaeTbes 3
IEHTPaJbHOI 1 ABOX OOKOBHX cekuii (puc. 2.2, a). lleHTpanpHa cekilis Mae TpU
MJIOCKOPi3aJibHI J1anu, a O0KOBI - TT0 OAHIN mupuHOI0 3axBaTy 110 cMm. BokoBi cekiii
CIIUPAIOTHCS HA OIMOPHI IMHEBMATHYHI Kojieca 6 3 TBMHTOBUMH MexaHi3mamu 3. B
IIEHTpaJIbHIN MepeIHili YacTUHI paMHU BCTAHOBJICHUH 3aMOK aBTOMATHYHOI 34iNKu 4.
[TnockopizanpHa nama ckiaagaeTbes 3 ABox JementiB 11 1 13 (puc. 2.2, 6), nonora 12,

Oammaka 10, cToiiku 9 3 perysoBaJbHUM TBUHTOM 8.

Puc. 2.2. - Ilnockopiz-rnmubokoposmymryBau [1-3-5 (a) 6 - poboumii opran
IJIOCKOpi3a, B - poOOYMI TIpolleC TUIOCKOPI3alibHOI JIamu; IUTYT-TIOCKOPi3-
posmnyurysau II1P-2,5 (1):

1,2- nenrpanpHa 1 00KOBa pamMu; 3 - TBUHTOBUH MeXaHI3M; 4 - 3aMOK; 5 -
MeXaHi3M ImiaiiiMaHHs; 6 1 19 - omopHi koneca; 7 1 18 - manm; 8 - 60aT; 9 - cToiika; 10
- Oammaxk; 11,13- niBuii 1 npaBuit aementt; 12 - nonoto; 14 - HawinHui npuctpiid; 15 -

pama; 16 - koTok; 17 — qucku

[lin yac pyxy IUIOCKOpI3a-TIMOOKOPO3MyIlyBaya JeMelll MiApI3yIoTh IIap
TPYHTY, SIKHM TEPEeMINIye€ThCA T0 IXHIM TMOBEpPXHI, PO3MYIIyeThcs 1 mamae 0e3
oOepTaHHS Ha YIIUIbHEHE JallaMu JTHO.
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['mubuny 00poOITKY I'PYHTY PETYyJIOIOTh TBUHTOBUMHU MEXaHi3MaMU OMOPHHUX
koJic. [lmockopiz mpoBoauth 00poOITOK IpyHTY Ha TmbuHy no 30 cm. PoGoua
HIMpUHA 3aXBaTy IUIOCKOpi3a - 5,3 M, a 3 BUKOPUCTAHHSAM TIIBKU CEPEAHBOI CEeKIIii -
3,2 M. [IpoAyKTUBHICTB IJIOCKOpI3a - OJU3BKO 4,5 ra/roja. ArperaryroTh 13 TpaKTOpaMu
TATOBOTO Kjacy 31 5.

[lnyrn  TJIOCKOPI3W-pO3IYIIyBadi  BHKOPHUCTOBYIOTH  JUIsI  OCHOBHOTO
0€3IMoIUIIeBOr0 OOPOOITKY I'PYHTY MMiCJIsI 30MpaHHs CUIBChKOTOCIIOTAPChKUX KYJIBTYD,
JUIs1 OOpPOOITKY TIapiB TOIIIO.

[Tnyr mockopiz-posnymryBau [ITTP-2,5 ckmamaerscs 3 pamu 15 (puc. 2.2, 1),
I'ATU TJIOCKOPI3abHUX Jlan 18, JMiBUX 1 MpaBUX KOMIUIEKTIB chepuyHUX IUCKIB 17,
KOTKa IPYTKOBOTO 16, MBOX OMOPHUX NHEBMATUYHUX KOJIC 19 13 TBUHTOBUMHU
MeXaH13MaMH 1 HA4ilHOTO MPUCTPOIO 14.

[InockopizanbHi Janu 18 miapi3yroTh 1 po3NyUIyIOTh IPYHT HA TNHOUHY 110 20
CM, JiBI 1 npasi cepuyHi qucku 17 miapi3yroTh Ta 00epTatOTh BEPXHIN IIap IPYHTY,
YaCTKOBO MOJAPIOHIOIOTh CTEPHIO 1 POCIHMHHI PEIITKH, a MPYTKOBUUA KOTOK 16
BUPIBHIOE, YUIUIBHIOE IPYHT 1 YACTKOBO MOAPIOHIOE TPYIKH.

[upuna 3axsaty - 2,5 M. Po6oua mBuakicts - 9-12 km/ron. Arperaryiorsb 3
TpaKTOpaMH Kiacy 3.

[Tmockopi3u-TanOoKopo3MyTyBayi-y100poBadl Mpu3HaAYeHl JjIi OCHOBHOTO
00poOITKY IpyHTY Ha riIuOuHy 10 16-30 cM, 3 OJHOYACHUM BHECEHHSIM MiHEpaTbHUX
N00OpUB Ta MaKCUMaJIbHUM 30€pEKEHHAM CTEpPHI HA TOBEPXHI MOJISL.

['mubokoposmymryBau-ygooptoBau ['YH-4 ckinamaeTbcsi 3 4OTHPHOX TUIOCKO-
pizanbHux Jamn 4 (puc. 2.3, a) 3 mupuHoto 3axBary 110 cm, 1BOX SIIUKIB 6, MICTKICTIO
450 Kr KOXXHHH, TYKONPOBOJIB 9, ABOX BEHTUJISTOPIB, paMu 3, 3aMKa aBTOMaTUYHOT
34IMKHW 7 Ta ABOX OTIOPHO-TIPUBOIHUX KoJtic 5. [lmockopizanbHa yiama Ma€e Ba jJeMerri
10, nonoto, posnoauneHuk 11, Binbusay 13 1 ctoiiku. TyKOBHUCIBHI armapat JUCKOBOTO
THUITY 1 3MOHTOBaHI y JTHUIII KO)KHOTO TYKOBOTO SIIMKa. BeHTnunsaTop 1 mpuBOAUTHCS B

PYyX BiJl TIAPOMOTODA.
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Puc. 2.3. - I'mubokopo3myuryBad-ynooproBad ['YH-4 (a) i cxemu pobGodoro
nporiecyruiockopiza-miiauaoyToptoBava I[IIIIH-2,5 (B 1 1): 6 - poboumii opran
IJI0CKOPI3a;

1 - BeHTWIISITOD; 2 - TBUHTOBUM MexaH13M; 31 16 - pamu; 4 1 19 — miiockopizaibHi
nanu; 5 1 14 - onopHi kKojieca; 6 - AMUK; 7 - 3aMOK aBTO3YINKH; 8 - TOBITPOIPOBI; 9 -
Tykonposizg; 10 - memimr; 11 -po3noauibHuk 1o0pus; 12 - 3acninka; 13 - Bigobusay; 15

- Ha4uIlMHUNA NpUCTpiit; 17 - mnocki gucku; 18 - minuHopi3

[lix yac pyxy arperary Bij JIIBOTO OIIOPHO-NIPUBOJHOTO KOJieca MPUBOJATHCS B
pyX IOUCKMA TYKOBUCIBHMX amapariB. Bonu mopatoTe mo0puBa B TyKONpoBOAH 9 10
KOXHOT'0 poO0YO0ro oprasa.

[1nockopi3zanbHi Jlanu MiAPi3yI0Th 1 PpO3NYIIYIOTh IPYHT Ha MHOUHY 10 30 cM.

[To moBiTpormpoBoAy 8 y 3MillyBay JIalld MOJAETHCS MOBITPS, SKE 3aXOILIIOE
n00pUBa 1 Iojae iX 10 po3noAiabHuKa 11, akuii cipsiMOBY€e 100pUBa Ha THO OOPO3HU
PIBHOMIpHO 110 BCili MIMPUHI 3aXBaTy JanM. [PyHT, 110 CXOAUTH i3 JIEMEILiB JIAIH,
npucunae 100puBa (TIOBITPSI YACTKOBO 3aMTOBHIOE MPOCTIP MK YaCTUHKAMH Y TPYHTI,

a peluTa BUXOJIUTh B aTMochepy).
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['mubuna 06poOITKY PETyIIO€THCS TBUHTOBUMHU MEXaHI13MaMH OIOPHUX KOJIIC.

[[Iupuna 3axBaty - 4,25 M. Poboua mBuAKICTh - 10 10 KM/TOa. ATperatyroTs 13
TpakTopamu kinacy S 1 3. [IpogykTuBHICTS - 10 3,2 Ta/TOI.

[Tmockopi3u-IIUIMHOYTBOPIOBAaYl ~ 3aCTOCOBYIOTh I8 MICISKHHUBHOTO
OCHOBHOI'O OOpOOITKY TIPYHTY 3 OJHOYAaCHUM IIUIIOBAaHHSM. BHKOpPHUCTOBYIOTH
iockopizu-minuHoyTBoproBaui [THIH-2,5, ITIL-3 1 ITI1-5 Ta in.

[Tmockopi3-MiIMHOYTBOPIOBAY [TIIH-2,5 CKJIQJIA€ThCS 13 n'aTH
IocKopianbHuX Jan 19, m'atu minuHopiziB 18, nBox OaTapel cekuid 13 MIOCKHUX
pO3IMYITyBaJIbHUX JHUCKIB 17, pamu 16 3 Had4imHUM MOPHUCTPoeM 15 1 ABOX orop
MMHEBMATUYHUX KOJIIC 14 3 TBUHTOBUMHU MEXaHI3MaMH.

I'muGuHa 0OpoOITKY MIOCKOPi3aTbHIUMU JIarlaMu - 8-16 cM, a IIiTMHOpI3aMH -
30-40 cm.

[Tmockopi3 MokHa 3aCTOCOBYBATH Y BapiaHTI IJIOCKOpi3a abo mIinHopi3a (puc.
3.3, r). lllupuna 3axBaty - 2,5 M. Po6oua mBuakicts - 7-10 km/roa. IlpoaykTuBHICTD
- o 2,0 ra/ron. ArperaTyroTh 3 TpaKTOpaMHu Kiacy 3.

JIis BUKOPUCTaHHS B TEXHOJOTIi BHPOIIYBaHHSI COi MH TMPOTOHYEMO
BUKOPHCTOBYBATH MJIOCKOPi3-riambokopo3nymyBay II1'-3-100, skuii cknagaeTses 3
TPHOX TJIOCKOPI3AIBHUX JIall 3 MIMPHUHOI0 3axBaTy KoxkHOi 100 cM, ABOX OMOpPHUX
MHEBMATUYHUX KOJIC 3 TBUHTOBUMH MEXaHi3MaMH, paMHd Ta 3aMKa aBTOMAaTHYHOI
34IMKU. ATPEraTytoTh MOT0 3 TPAKTOPaMH TATOBOTO Kiacy 3.

Po6oua mumpuna 3axBaty - 3,2 M, poboya mBHAKICTH - 10 10 km/ron, a
MPOYKTUBHICTH - 3 Ta/TO.

MarmHa mpu3HayeHa JUisi OCHOBHOTO O€3MOJIUIIEBOr0 OOpOOITKY TPYHTY Ha
rbuny 5...30 cM 00518 JHaH] CTPUTYACTUMHU IUTOCKOPIKYYUMHU JlaniaMu. J{o HU’KHBOTO
Kparo CTOWKH 4 rmubokopo3myiryBaya (puc. 3.4) nanu npuBapeHa m’stka 2. J{o m’satku
MPUKPIMIeHO OarmmMak 3 3 10JI0TOM 6 Ta cCaM03aTOIyBaJIbHUMU OJTUISIME 7. 3 CTOPOHU
pamu, BCTaHOBIICHO PETYJIOBAIbHUI TBUHT 5, TOJIOBKA SKOTO YMHUPAETHCA B Opyc

pamu. [loBepTaHHsSM TBHHTA 5 3MIHIOIOTH KyT Haxuiy Jjamu. OBajgbHUN OTBIp Ha
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CTOMII 4 103BOJISIE T MOBEPTATUCS BIAHOCHO MEPEIHBOTO I'BUHTA JJIA 3MIHU HAXUITY
JIarm.

Pob6ota manoro arperaTty mokasye, 1o Iap rpyHTY, MApi3aHui ToJauIeto (puc.
2.4.6), xoB3ae IO HOro NOXWIIM TOBEPXHI, PO3MYIIYETbCS W TPOXOAUTH 0e3
obepranHsa. [Ipu 1mpOMy CTEpHS 3ajJMIIAETHCS HA TOBEPXHI IMOJIA, 3armobiratodu
eposiitauM mporecam. [lmockopixkyui mamm 30epirarote 60...70% crepui. Ha

I0CKOPi3i-raubokopo3myiryBadi [11'-3-100 BcTaHOBIIEHI IJTOCKOPIXKYYi Jiaru 7.

Puc. 2.4. - [Inockopiz-rnubokoposmyurysau [11'-3-100

a -TUIOCKOPIXKyya Jiamna ; 6-cxema poO0o4oro mporecy: B -3araJibHUi BUTIIS;

1 -6ammax; 2 - m’aTka jgeMimia; 4-cTiiika; S-peryroBajibHUi TBUHT; 6 -10JI0TO;
7-namu; 8-kojeco; 9 -rBUHTOBI MexaHi3MH; 10-pama; 11-3aMOK 3YIIKH.

BucnoBku. B nanomy po3/iii mpoaHajii3oBaHO TEXHOJIOT1I0 BUPOITYKBaHHS CO1

Ta 3/IIIMCHEHO aHaI13 KOHCTPYKIIH TII0CKOPI31B TIIMOOKOPO3MyIITyBaviB.
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3. TEOPETUYHA YACTHUHA

3.1. Onuc A0CaiIZKYBAaHOTO arperary

B texHomOTI BUPOIIyBaHHS COT B yMOBaX 0OpPaHOTO TOCIIOIAPCTBA IIPOIIOHYEMO
BUKOPHCTOBYBaTH arperar B ckiami Tpakropa — MT3-1523 Tta miockopisy-

rimbokoposmymryBaya [11'-3-100.

3.1.1. Tpakrop MT3-1523

TpakTop nmpu3HaYeHUi JUIsl BUKOHAHHS PI3HUX CLIBCHKOTOCIOAAPCHKUX POOIT
3arajbHOrO NMPU3HAYEHHS, OCHOBHOI Ta MEPEeANOCciBHOI 0OpOOKU IPYHTY, IOCIBY B
CKJaJl IIMPOKO3aXBaTHUX 1 KOMOIHOBaHUX arperaris, 30MpajbHUX pOOIT B CKIIAJI
BHUCOKOIIPOJIYKTUBHUX 30MpabHUX KOMILIEKCIB, TPAaHCHOPTHUX pobiT (puc. 3.1).

Exonoriunuii cranmapt Stage [lla.

Puc. 3.1. - 3arayibHMIA BUTIIS TPAKTOpa

3.1.1. Anani3 po6ounx opratiB MJI0CKOPi3iB-rINGO0KOPO3NMyLIyBaviB

3a pesynbTaTamMu MPOBEACHOTO aHAI3y ICHYIOYHMX IUIOCKOPIZHHX pPOOOUYMX
OpraHiB po3po0eHa Kiiacugikairis.

[Tnockopi3Hi poOoUl OpraHd MOXIJIMBO PO3IIIUTH HA JIBl TPYNHH: 332 CIIOCOOOM

3'eIHaHHS JIeTalIeH, 1 338 KOHCTPYKTUBHUM ocobmBocTsmu (puc. 3.2) [40].
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Puc. 3.2. -Knacudikariisi IiocKopizHUX poOOYHX OpraHiB

[I1ockopi3n 3 aKTHBHUMH pOOOYMMH OpraHaMd MaioTh TepeBary Io
IHTEHCUBHOCTI KpHWILIEHHS IUIacTa TIPyHTYy. 3 1HIIOrO OOKy, OOpoOKa TIpyHTY
IJIOCKOP130M 3 aKTUBHUMHU pOOOYMMU OpraHaMH BHACIIIJIOK HAAMIPHOTO MOAPIOHEHHS
IPYHTY TPHU3BOJUTH J0 30UIBIIEHHS KUIBKOCTI €pO31iMHO-HEeOe3MeUYHUX YacTOK B
00poOsieHOMy T1api, TPH IBOMY ICTOTHO 30UIBIIYIOYM EHEPreTHUYHI BHUTpPATH Ha
00pOOITOK IPYHTY.

3acTocyBaHHAM pOOOUMX OPraHiB, 10 IPUXOJIATh B KOJIUBAHHS B MO3/10BXKHBO-
BEPTUKAJIbHIA IUIOMIMHI BHACTIAOK iX BUIIIYOJICHHS MpPU 3pOCTaHHI ONOPY IPYHTY,
JOCSITAETHCSI CAMOOYHINICHHSI pOOOYUX OpraHiB BiJ Oyp'siHIB, a TAKOX BiJl KAMEHIB Y
mporieci Oe3mnepepBHOi poOOTH 0e3 HEOOXITHOCTI 3YNMHHOK 1 TIIEpEeBEACHHS B
TPAHCTIOPTHE TOJIOKEHHS.

Jlo HemOdIKIB TJIOCKOPI3IB 3 AKTUBHUMH POOOYMMHU OpraHaMu BiTHOCSTH
HEPIBHOMIPHICTh IITMOMHU OOpOOKHU IPYHTY, 3HAUHUH ii PO3KK[ 1 IEPEMIITYBaHHS Ta
3a0WBaHHS TPYHTY MK PYXOMHMH €JIEMEHTaMH, IO 3HAXOISATHCS IMiJl 3eMJICIO, IIe
301JIbIITy€ HEPIBHOMIPHICTD X0y 3HAPSJIS.

Po6oui opranu 3 KpuBOMIHIHHUM mpodigeM poOOYoi MOBEPXHI J03BOJISAIOTH
3M1MCHIOBATH OUTBII SKICHE KPUIIIIHHS TPYHTY TIOPIBHIHO 3 MPSMOTIHIHHUM MPOodiaem.
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KpuBosiina pob6oya moBepxHsi BUKOHAHA 3a YBITHYTOIO KPUBOIO B MEPEIHIN YacTHHI,
TOOTO B 30H1 p13aHHA 1 32 OIYKJIOK KPHUBOIO B 33 {HIM YaCTHHI, TOOTO B 30H1 KPUIIICHHS
IPYHTOBOTO IJIacTa.

HenonikoM G1b110CTI HAsBHUX POOOUYMX OpraHiB 3 KPUBOJIIHIMHUM mpoditem
pobouoi TOBEpPXHI € HHU3bKA TEXHOJOTIYHICTh Y BHUTOTOBJICHHI BHACIIIOK
HEPO3TOPTYEMOCT] YTBOPIOIOUOi TTOBEPXHI.

[TmockopizHi poOoYi Opranu 3 MOCTIMHUM a00 3MIHHUM KyTOM HaxWiIy piKYYoi
KPOMKH MO0 TO3J0BXHBOI OCI B TOPU3OHTAIBHINA TIJIONIMHI 3aCTOCOBYIOTH 31
3MEHIIYBaHUM JI0 KpaiB KyTOM HaXWily piXKydoi KpoMku. Taka Qopma H03BOJISIE
3MEHIIUTH PO3KU IPYHTY 1 00BOJIIKAHHS pOOOUYOT0 OpraHy pOCIMHHUMH 3aJIUILIKAMH,
OJIHaK MPU LbOMY 3HUKYEThCS SIKICTh 3pi3aHHS Oyp'sHIB.

Buxopucrtanas poOo4YMX OpraHiB 13 3pOoCTalO4MM A0 KpaiB KyTOM HaxXuiIy
pPKY401 KPOMKH MOJIIIIIYE SIKICTb MiJIpi3aHHs Oyp'siHIB, aje Npu LbOMY BiJOYBA€ThCS
0OBOJIIKaHHS pOOOYMX OPraHiB POCIMHHUMHU 3aJIHIIKaAMU.

JUist  monimiieHHs — SKOCTI  OOpoOKM  TIPyHTY, TOpSiA 3 OCHOBHUMHU
IJIOCKOPIKYUYMMH  €JIEeMEHTaMHd Ha poOOYMid OpraH BCTAHOBIIOIOTH JOJATKOBI
IPUCTOCYBAHHS.

B skocTi 101aTKOBUX MPUCTOCYBaHb BUKOPUCTOBYIOTH OCOOJIMBI JOMOMIXKHI
IPUCTPOI: IITaHTW, OaTtapei pi3HUX JIUCKIB, MILIEPI3U, PO3MYLIYIOYH MPYTH, LIHEKI,
JeMenti pi3HOi JOBXKWHU. JIOTMIOMDKHI TPUCTPOi, BUKOHYIOTH CBOi (YHKIT 1

MOKPAIIYIOTh SIKICTb 00OpOOKH, OJTHAK MPU OMY 1CTOTHO 301UIBIIYIOTh TSTOBHUM OMIP.

3.1.2. Onuc MoIepHI30BAHOI0 arperaTy II0CKOPi3y-riandoKkopo3nyuyBaya
M1-3-100

HaykoBo-nocnigni yctaHoBu YKpaiHu po3poOuin e(eKTHBHI NPUHOMHU
o0poOiTKy TIpyHTy. Ilepexin BiJ TpPaguIIMHOTO JIEMIIIHO-BIABAJIBHOIO 350y 10
0e3MmoyInLeBOro (4M3eIbHOr0, IIOCKOPI3HOr0, KOHCEPBYIOHUOrO Ta 1H.) OOpOOITKY
CTBOPIOE CHIPUATINBI YMOBU JUIsl TMIABUIICHHS TPYHTOBOI POJIOUOCTI, 3a0e3reuye
3aXMCT IPYHTIB BiJ BOJHOI 1 BITPOBOi €po3ii, HE 3HUKYE BPOKANHOCTI, CKOPOUYE
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SHEproBUTpaTH Ha peamizamito. ToMmy MiACTaBl MPOBEACHOTO aHANI3y 1CHYHOYHX
KOHCTPYKIIIH IJIOCKOPI3HUX POOOUYMX OpraHiB, BUBUCHHS MyOJiKaIlii 1 JiTepaTypHUX
JOKEpeNl BIOCKOHAJIEHHSM arperaTty IUToCcKopizy-TimbokoposmymryBada [11-3-100 €
3aCTOCYBaHHS  JOJIATKOBUX  TPHUCTOCYBaHb, sKi  3a0€3MeuyroTh  3HWKCHHS
SHEePrOEMHOCTI Mpoliecy 00poOKkH, 13 3a0€3MeUeHHSIM HEOO0X1JHOTO MO0 arpOBUMOTaM
710 TIOCKOPI3HOT 0OPOOKH SIKOCT1 KPUIIICHHS TPYHTY.

Mu mnpomoHyeMO BUKOPHUCTATH B KOHCTPYKIIii MJIOCKOPIKYYOI JTalu arperaTy
[1I"-3-100 po6ouwnii opran po3podnenuii Cipum [.O. (puc. 3.3.). Jlana BKIto4Ya€ CTIMKy
3 3 poOounM opraHom 1 3 BCTaHOBJICHUM HAHHOMY PO3IylIyBauamu 4, Ta JA0JO0TO 2.
Jlana po3poOka 3axuieHa mNaTeHTOM YKpaiHu (3Hapsamas s Oe3MOoJUIICBOTO
00po06iTKy TpyHTY: maT. Ne 109871 Vkpaina, MIIK A01B 35/26. Ne u 2016 02899;
Hanpyk. 12.09.2016, bron. Ne 17).

Puc. 3.3. - aranpHuil BUTIIAI PO3pOOIJICHOT JTanu

1 — pobounii opras; 2 — 1070T0; 3 — CTIMKa; 4 — pO3IMylIyBayl.

[Ticns mMonepHizarii Jiarma mIockopi3zy-randokoposmymnryada [11-3-100 skwuid
MPOTMOHYETHCS JUISI BUKOPUCTAHHSA B TEXHOJIOTIi BUPOIIYBaHHS TpUHAME BU SKHAU
npencTaBieHo Ha kpeciaeHHsX (Hogatku — CkiaganbHe KPECIeHHs).

Buxopuctanas KyJIbTHBAaTOpa-IIOCKOpi3a 3  PO3MyIIyBadyaMH CTBOPIOE

KOMO1HOBaHI JAedopmarliii oO0poOOBAaHOrO IIapy IPYHTY 3aBIASKH KPUBOJIIHIMHIN
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¢dopMi poOOUOT MOBEPXHI PO3IYIIYBayiB, IKa CIPHUSE HE TIIBKU BIIPUBAHHIO 3p13aHOTO
HIapy IPyHTY BiJl jemella, 3HIKYIOUM CUIIy TepTs, a i CTBOPEHHIO KOMOIHOBAHOTO

BIUTMBY Ha HHOTO JIe(hOpMalliIMUA PO3TIATYBaHHI-KPYTIHHSA-BUTHHY .

3.2. TeopeTnuHe 00IPYHTYBAHHS JIallM KYJbTHBATOPA-IJIOCKOPi3a 3

po3mylIyBa4amMu

3.2.1.00rpyHTYBaHHA p0o0040i NOBEPXHi p0004Y0ro Oprany
Po3risiHeMo TEXHOJIOTIYHY CXeMy B3a€EMO/III IIapy IPYHTY 3 pOOOYUM OpraHOM
KyJIbTUBATOPA-IJIOCKOPI3a 3 PO3MYIyBayaMu, y MOPIBHSAHHI 3 poOOYNM OpraHom 0e3

pO3MyIIyBayiB CXeMaTHYHO BOHA 300pakeHa Ha pucyHKy 3.4 a, 0 [41].

Puc. 3.4. — TexHosnoriyHa cxema pob04oro oprany KyJIbTHBATOPA-TIIIOCKOPi3a 3
pO3ITyITyBauaMu, BH]T 33411y

a — poOouiii opran 6e3 po3myIryBadiB, 6 — poOoUiii Opras 3 po3myIryBa4amu

TexHosnoriyHuil npouec oO0poOITKY I'PYHTY KyJIbTUBATOPOM-ILIOCKOPI30M 0O€3
po3nymryBayiB puc. 3.7 (a) BKJIIOYAE MiApi3aHHS IPYHTOBOTO IIapy Ta KOPEHEBUII
CMITHOI POCIIMHHOCTI1 JIE30M JieMillla, MiHOM Ta PO3MYIIyBaHHS MiAPI3aHOTO IIapy
IPYHTY JIEMIIIHUMHU pOOOYMMH TTOBEPXHSIMU W yKJIaIaHHs HOTO HA KOJUIITHE MICIIE TIO

MOYKJIMBOCTI 0€3 IMOIIKOKCHHS CTEPH.
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Binpizanuii map rpyHTy MepeMilly€eThbes o BC1i MIMPUHI Ta JOBXKUHI JIeMilla, 3
MIIHOMOM CTBOPIOIOYH OMIp TEPTAM BIJPI3aHOTrO MIApy IPYHTY IO MOBEPXHI JieMila
M1 JIEF0 CHUJTU TSOKIHHS Ta 3yCHIIS TiaiHoMy mapy rpyHTy. [1ix gyac mporo mporecy €
TUIbKU AedopMallii CTUCKaHHS, K1 SK 3a3HAYEHO paHiIle BUMAararoTh HAMOUIBIIMX
eHepreTuyHux BuTpar. Ilpu cxoxi mapy IpyHTy 3 JieMillla CIIOCTEPIraroTh HEe3HAYHI
nedopMariii po3TAryBaHHs, sIKI PO3MYLIYIOTH LIAp IPYHTY, B HBOMY YTBOPIOIOTHCS
BEPTUKAJIbHI WIIJIMHU, Kpi3h sKI ApiOHI (pakiii MOBEPXHEBOTO IMIapy IPYHTY
HAJXOAATh 1O BHYTPIIIHBOTO pIBHS IIapy, IO MiJBUINY€E €pO3iiMHY CTIHKICTh
MOBEPXHEBOro Mmapy rpyHTy. OJIHaK, SIKICTb PO3IMYIIYBaHHS IPYHTY IpPH TaKOMY
00poOITKY HE 3aJ0BOJIbHSAE arpOTEXHIYHUM BHMOTaM, TAaKOXX HEOOXIJHO 3a3HAUYUTH
MIJBUIIICHUHN TATOBUI OIip poOOYOro oprany 06€3 po3IylryBayiB.

VY BUNaAKy KyJIbTUBATOPA-IJIOCKOPI3a 3 pO3IyIIyBayaMi MaeMO 1HILIUI MPOILieC
BimoOpaskeHui Ha pUCYHKY 3.7 (0), micis 3pi3aHHA mapy IPYHTY BiH HiAHIMAETHCS IO
7000BI MOBEPXHI JieMelIa poO0YOro opraHy, 3a3HalO4ud MpU LBOMY BCl TI XK cami
MIPOIIECH, 1110 ¥ Y BUMAAKY 3 pOOOYUM OpraHoM 0e3 po3IyIryBadiB. AJjie gai 3pi3aHuid
miap IpyHTY MOTpAILUIsie Ha PO3MyILIyBadil, e i BIJOYBAETHCS OCHOBHUM MPOLEC HOTO
KPHUIIICHHS.

Y mpomeci 3pi3aHHS IMapy IPYHTY  KyJIbTHBATOPOM-TIJIOCKOPI3OM 3
po3IylIyBayaMu BiI0YBA€ThCS CTUCKAHHS MOT0 HMXKHBOT YaCTUHM IMiJ] Yyac 4oro, BiH
ABJISIE COOOI0 MPY>KHO-TIIIACTUYHE T1JIO.

Jaumi 3pi3aHuii map rpyHTy HaAXOAUTh 0 PO3MYIIyBayiB, K1 MiIHIMAIOTh HOTO
HaJl IOBEpXHEro jeMima. [Ipu 1iboMy i Ji€r0 CHIT TSOKIHHS Ta 1HepIlii Horo cepeTHs
YacTWHA BIJCTa€, Ta BUTMHAeThCs. OQHOYACHO 13 3a3HAUYEHUM IPOLIECOM HMKHS
YacTHHA IIapy IPYHTY crpuitmae nedopMallii po3TaryBaHHs Ta pyHHY€EThCA.

3aBasKu KpUBOIIHIMHIN (opmi poO0U0i MOBEpXH1 PO3ITyIIyBayiB YACTUHHU IIaApy
IPYHTY JOTHYHI 3 HUMU PYXalOThCS 3 OUTBIION0 IIBUJIKICTIO, Ta 31 3MIHOIO HAIPSIMKY
nirounx cwi. [Ipu 1pomMy HOro BepXHs YacTHHA, IO 3aJUIIMIACH HE3PYHHOBAHOIO
MOYMHAE 3aKPYUyBATHUCh, IO TAKOXK MPU3BOJAUTH JI0 MOSBU HATIPY>KEHb PO3TITYBAHHSI.

SIK pe3ynbpTar i BEpXHs 4YaCTUHA LIAPY PYHHYETHCS.

26



Taxuit BUJ po3mylleHHs] BUHUKAE TUIBKH Y TOMY BUIAKY, KOJIW HAMPY>KEHHS,
110 BUHUKAIOTh B IPYHTI Ha MOBEPXHI PO3MYIIIyBayiB HE MEPEBUILYIOTh HAIPYKEHHS

3cyBy. L{10 yMOBY MOXJIMBO BUPA3UTH MAaTEMaTUYHO:

g i: G'!L‘.
s (3.1)

ne: G3c — HanpykeHHs nedopMarisM 3CyBy, Kr/cMm?;
Q — maca 3pi3aHoro mapy rpyHry, Kr;

F — muIoma KOHTaKTHOT HOBEPXHI PO3IyILIyBaya, CM?

SIKmo usg ymMoBa HE BHUKOHaHa, TO PO3IYIIyBad po3pizae miap IPyHTY, a HE
nigHiMae ioro Bropy. OpHaK, SIKIIO 11 yMOBa JIOTpUMaHa, TO KPUBOJIIHIMHA poOoya
NOBEPXHS PO3IMYyLIyBaya NPHU3BEIE /10 BHUHUKHEHHS Y IIapl IPYHTY KOMOIHOBaHHMX
nedopMaliil po3TAryBaHHSI-BUTMHY-KPYTIHHS, 110 U 3a0e3Medye MOBHE PO3IYLICHHS

3pi3aHoro Iapy rpyury (puc. 3.5).

Puc. 3.5. - Cxema miaHATTS TPYHTY pO3MyUIyBayeM

[Ipu mBHUAKOCTI OOpOOITKY I'PYHTY B 7,2 KM/TOZA. 4ac MPOXODKEHHS IIapy
IPYHTY Yepe3 IMOBEPXHIO BCHOIO POOOYOro OpraHy CKJIagae NpUOIM3HO YBEPThH
CEKYH/IH.

1106 3HANTH HUISXH 3HMXKEHHS TATOBOTO OINOPY KyJIbTHUBATOPA-IIIOCKOpI3a 3
po3myiryBadyaMyd TIOTPIOHO TpoaHamizyBaTH (I3UYHUN TIpollec TMiApi3aHHA Ta

KPHUIIEHHS MIapy IPYHTY MiJl YaC BUKOHAHHS 0€3MOJUIEBOr0 00pOOITKY IPYHTY.
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Cuna onopy TATY KyJIbTHBATOPA-TIIIOCKOPI3a MAa€ TPHU CKIIAAOBI: cuiia pizaHHs P
pi3, cuiia TepTd mapy IpyHTY 1O MOBEpXHi JieMima Prep, cuna migiioMy mapy IpyHTY,

JUTSI HOTO TTOJANBIIIOTO PYWHYBaHHS P min:

P = Ppiz + Prep + Pz (32)

ne: P pi3 — 3ycuiuis pizanHs wapy rpyHry, H;

Prep — 3ycuiuist mepemilieHHs mapy rpyHTy Mo IoBepxHi pododoro oprany, H;

Prig — 3ycwinis, HeoOXigHe I MiaoMy Iapy IpyHTY Ha BUCOTY Jiemenna, H.

[Ipu BuKOpHCTaHHI PO3MyIIyBauiB cuiia pizaHHs P pi3 He 3MiHHA. 3MEHIIUTH
TATOBHI OTIp MOKJIUBO JIUIIIE 32 PAXyHOK JIBOX 1HIIUX CKJIAJOBHUX.

Pyx wapy rpynmy no nosepxui posnyutysava.

B npoueci pyxy arperaTy KyJIbTHBAaTOP-IIJIOCKOPI3 3/IIMCHIOE TOCTYAJIbHUMN PyX
10 MTOBEPXHI1 MOJIS.

OnHovacHO IIap TPYHTY PYXaA€ThbCsl MO MOBEPXHI poOodoro oprany. Ilpum
PO3TIIsAaHHI pyXy YaCTKH I'PYHTY 10 MOBEPXH1 PO3MyIIyBaua Ma€e MiClie CKIIaHUHN pyX
MaTepiainbHOi Toukd. [Ipu HbOMy pyX 4YacTKM IPYHTY IO MOBEPXHI pO3MyllyBaua €

BIJIHOCHUM, a pyX IPYHTOOOPOOHOTO arperary 3 poOO4YrM OpraHOM € IIEPEHOCHUM PUC.

3.6.

/74
( ) o’

X,

Puc. 3.6. — Cxema cwi, fKi AIIOTh Ha 4YacTKy IPyHTY MpH ii pyci MO
KPUBOJIIHINHINA poO0Uiil MOBEpXHI pO3MylIyBaya
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Posrnsgaemo BITHOCHUHN pyX YacTKU IIapy IPYyHTY MO KPUBOJIHINHHIN poOouiii
NOBEepXHI po3mnyuryBaua. OCHOBHE pIBHSHHS BIJHOCHOTO pPyXy MAa€ HAcTylHE

MAaTCMAaTUIHC BUPAKCHHS:

ma,;, = 3 Fy + Fhep + Fiops (3.3)

Je: M — maca IpyHTY, KT

drin Bij — BiZIHOCHE IPUCKOPEHHS, M/C?;

LF_ cyma nirounx cui, H;

i : .. ‘Fl.
FHL‘P — mepeHocHa cuja iHepuii (- "™P = 0, y 3B’s13Ky 3 TUM 1110 Vriep=const), H;

Fi : : .. ‘Fl y
K0P — kopiosecoBa cuia iHepuli (- *°P =0, y 3B’S3Ky 3 TUM, 1110 IEPEHOCHUI pyX

€ MpAMOJIHIAHUM), H.
JIyist aHamizy pyxy 4acTKH IPYHTY MO poOodiil MOBEpXHI po3IyllyBada OyJu

BUKOpHUCTaH1 piBHAHHA Jlarpanxa I poxy.

d?x Tep
mEZEFkH‘f‘NX‘FFx ;
dz}" _ ™wp
mm—EFk}r+Ny+F}, : (34)

7€ m — Maca IPyHTY, KT;
2 Fiex — cyMa IIPOEKIIIH JirouuX cuil Ha Bich X, H;

2 Fiy _ CyMa TpOEKIIiii Aif0unX CHiI Ha Bick Y, H;
X, Y — 3aKOHU PyXy IIapy I'PYHTY B3J0BXK pyXoMoi cucteMu koopauHat XOY,
Tej

Tep 1
F." taF, .
X ¥ —mpoekuii cunu Tepts Ha Biclt X Ta Y, H;

Nx ta Ny — mpoexkiiii HopManbHoi peakirii Ha Bici X Ta Y, H.

Tak nepmmii tudepenuiinmii napamerp QPyHKIIT Mae BUTIISI:

Af = \,4k;’-x2 + 4V, (35)

Jlo cuctemMu piBHSHBb JOAA€MO PIBHSHHS 3B 513Ky, Ta OTPUMYEMO CHCTEMY 3

TPHOX PIBHSHD, K& MICTUTh TPU HEBIIOMUX X, Y, N:
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(o dx 2N-kjx N dx

ﬁ - 2.2 4 o [ dx 2, ¥,z E:
J:ik-,x Ve[GO
¥, ﬂ _ ZN'Vlzn:p _ N[ . d_}'i
dez — . . L dt’
Ja,k%xuwﬁup J 2+
2 2
\ 2I""'IIIJ||;:|:|:J'r - l‘:i:’{ = 0. (36)

3a pesynbTaTaMu po3paxyHKiB OTPUMaH1 HACTYITHI 3aJI€)KHOCTI:

- 3HAYCHHS X, Ta BIIITOBIIHI ITOXIJIHI:

2VZ, 2 dx 2V dy
A nep — — nep .
Xe=—y=2x= [— V., Jy=>—= |———
]{1 }F k'[ nep ﬁ dt I":-] 2 |'II|" dtj
v (3.7)
- BHAYCHHA Y:
d —.d
= i —_—
-
Yy = J‘I.A'E “Ih_T ‘Jh_Tdt+C4;
ly+d,[y+b
VY (3.8)

- 3HAUCHHsI HOpMaJIbHOI peakilii N 10piBHIOE:

ml v
2, Yrep 2 . .
X+ Viic . 2 . 2
\| kS :5|.r+_1|“-f';Il E—_l-arctgg -m c—_l-m‘ctgg
N e " . —_— = . C —
."-'rﬁl.'p 2 1""ltilupn 1 VxZ+a? 4 1 vxZ+al
X+ B 2, Viiep

N (3.9
OTpuMaBIIM 3HaYE€HHSI HOpMaJIbHOI cuiid N, po3paxoByeMo cuity Tepts Frep ta

TATOBUM orip P.

=l
Il
=l
+
s

Tep? (3.10)

ne P — tarosuii onip, H;

N — "HopmanbHa peakiis, H;

Frep — cuna teprs, H.

3HIKCHHSI TSATOBOTO 3YCHJUIS JTOCSTAETHCS 3a PaXyHOK PI3HUIb IIBUIKOCTEH
IIpU pycCl IMapy IPyHTY MO PO3MyIIyBady (BIAHOCHA MIBUIKICTH) Ta MIBUAKOCTI PyXy
MTA (nmepeHocHa MBHUAKICTE). 3a pe3yJbTaTaMU PO3paxyHKIB MEPEHOCHA MIBUAKICTh

Ha 35,7% MeHIIa, HI)K BIJTHOCHA.
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3.2.2. Cuin air04i Ha JIe30 Janu

PoGouyoro wacTuHOWO Jam 3 3pi3aHuid TpUrpaHHU kiuH. s poGotm jan
BaXJIMBOIO OMNEPALI€I0 € MiApi3yBaHHsS KOpiHHSA Oyp'sHiB. Pi3aHHS 13 KOB3aHHSM €
€HepreTHYHO BUT1ITHUM. TOMy Mpu BU3HAUEHHI KyTa 2y PO3XUITY Ji€3a Jian JOILIbHO
BUXOJIUTH 3 YMOBH, 1100 pi3aHHS KOPEHIB Oyp'siHIB BiAOyBaOCs 13 KOB3aHHAM iX 10
ne3y. Llum nocsraeThes moJieTeH s mepepi3anHs KopeHiB Oyp'sHiB Ha niesi (puc. 3.7).

JIJist BU3HA4YEHHS KyTa 2y pO3IJIsTHEMO POOOTY Jie3a Jany B MOMEHT KOJIM BOHO
3pizye Oyp'sH. Sk BUIHO 13 pucyHKy 3.2., cmiry onopy Oyp'ssHiB R MokHA po3kiagaTu
Ha ABi ckianoBi R1 1 R2. CknagoBa R1 Hamaraetbcs nepecyBaTu KOpiHb Oyp'siHy 1O
Je3y, ane UpOMYy MpOoTHJi€ cuila TepTs. OTxKe KOpiHb MOXE KOB3aTHCS IO JIE3y 3a

YMOBH:

R1>F. (3.11)

Puc. 3.7. - Cxema nii cui Ha Jie30 Jlaly CHJI Y MOMEHT MiIpi3yBaHHs Oyp’ siHY

[Tpu bomy R1=cos vy (0,64), a F=R2tg ¢«(0,36) , 1e koedimieHT TepTa BUPAKEHO
yepes tg Ok KyTa @K TepTsa KopeHiB Oyp'sHiB 00 yie30 nanu. Bupasusimm cury R2

yepes R, matumemo

F= Rsin y(0,98) tg ¢x(0,36) (3.12)
[TincraBuBiM B yMOBY 3HaueHHs R1 1 F, orpumaemo
Rcos y>Rsin y tg ¢« (3.13)
0,64>0,35
Toni ctg y>tg oK,
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1>0.35

abo tg ¢ (90°-y)>tg v«
0.35-(90°-50°)>0.35°
TobTto 90°-y> @k
90°-50°>0.35°
abo v<90°- @

50°<90°-0.35°
SIKIO KyT TepTsl KOpeHiB Oyp'siHIB 00 Jie30 Jan npuOian3Ho JOpiBHIOE 45°, TO
KyT v < 45°, 2y < 90°. BpaxoByrouu yMOBH poOOTH, I 0OPOOITKY YOPHO3EMHHUX
I'PYHTIB PEKOMEHIYIOTb JIalu 3 KyTOM po3xuiy 2y=>50...58°.
KyT y po3runy ne3a, kyTa a po3MylLIyBaHHS IPYHTY 1 KyTa € HAXWIy MOJKH 10
TOPU30HTY OB’ A3aH1 MK COOO0I0 3aJIEKHICTIO tg o0 = sin ytg €, 10 BiIOMO aHaIi3y

TPUKYTHOTO KJIMHA.

3.2.3. BzaeMHe po3MillieHHs Jan

Ha III'-3-100 nanm xpimisatees B 2 psad, o0 3a0€3MEeYUTH TMOBHOTY
niapi3yBaHHa Oyp'sHIB 1 3amo0IrTH 3a0MBAHHIO MPOCTOPY MK JlallaMU TPyAKaMU
IPYHTY Ta Oyp'stHamu.

Mix psgamu Janm 1Mo Xoay KyJbTHBaTOopa BijcTaHb Ln Bu3HA4YaloTh 3a

3AJIEKHICTIO

Ln = b

= Emr—arel (3.14)

ne: b-mmprHa 3axBaTy Janu;

(-KYT TepTs Jiaru 00 TPYHT.

B 110
~ tg[90 — (50 + 20)]

Ln

= 305,5mMMm

OnTuManpHa BIICTAaHB MK DPSIaMH JIall 1O XOAY KYyJIBTHBAaTOpa CTAHOBHTH

500...600MM.
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OCHOBHOIO YMOBOIO TIOTIEPEYHOTO PO3MIMIEHHS Jiam € 3a0e3MeYeHHs
MiJpi3yBaHHsA Oyp'sHIB Ha BCIM IIMPUHI 3axBaTy KyJbTHUBATOpa, JJISI 4YOTO JIAMH
PO3MIIIYIOTHCS 3 IEPEKPUTTSM C, 3HAUCHHS SKOTO BU3HAYAIOTH 32 3aJICKHICTIO

c = Lntgs§, (3.15)
ae: 6=7...9°-KyT BUIaIKOBOTO BIIXWJICHHS KYJbTHUBATOpA BiJ MPSIMOJIHINHOTO
PYXYy.
c =305,5x%x0,14 = 42,7

BuOuparoun 3HaueHHS NEPEeKPUTTS, CIiJ] ypaxoBYyBaTH KOHCTPYKIIIO CHCTEMHU
KPIIJICHHS JIAIl 10 paMU Ha KyJIbTUBATOpa. SIKIIO JIalu KPIIUISTHCS 10 paMH Ha JIOBTUX
IHIUBITyaIbHUX TOBIJKAX (TPSAUILAX), TO 3HAYEHHS TEPEKPUTTS OepyTh OUIBHIINM
(60...80MM) TOpIBHSIHO 3 CEKUIMHOro ab0 MONEepeYHOro pPamMHOro0 CUCTEMaMU
kpirieHHs (40...60mm).

3a OIHAKOBOI IIMPUHU 3aXBaTy KUIBKICTh N , IIT. YHIBEPCAJIbHHUX JIAIl IS

CYILIJIBHOTO 0OpOOITKY IPYHTY BU3HAYAIOTh 3a 3aJICKHICTIO

__ Bk—c

- (3.16)

2 b—c '

ne: Bg - poOoya mupuHa 3axBaTy KyJIbTUBATOPa, MM;

b - mmpuHa 3axBaTy JIam, MM.
3200427
1100 — 42,7

Ny

Ha TIII'-3-100 namu kpimiatbess B 2 psiau, MO0 3a0e3MeuuTH TMOBHOTY
miapi3yBaHHa Oyp'sHIB 1 3amo0IrTH 3a0MBaHHIO MPOCTOPY MK JlallaMd TPYIKAMH

IPYHTY Ta Oyp'stHamu.

3.3. Po3paxyHoK eJjieMeHTiB JOCTII)KYBAHOTO PO0O0YOro OPrany

3.3.1.Po3paxyHOK 3BaAPIOBAJIBLHOIO 1B KPilJIEHHS CTiHKH 10 paMu

JlaHi 13 copTamMeHTy:

I, =140MMm; L,=62MM; [3=57MMm
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Cuna P nopiBaroe peakiiii onopu B T. A (puc. 3.3)

P=1,7xH

/2

3

!

Puc. 3.8. - Po3paxyHkoBa cxema 3BapIOBIbHOTO KPITIJICHHS! KPOHILITEHHA /10

pamu (BUJ 3arajibHUIN)

Po3B’s30k:
Tak K CTHK CKJIaa€eThCs 13 KOMOIHAI1 JIOOOBHX 1 (pJITAHTOBHX IIBIB, TO
P =Py + Py + P, (3.17)
Pp1=0,7x2xtxlhx 7
Pp=0,7x2xtxlz3x 7,
P,=07x2xtxl1x 7,
7ie t— KaTeT 3BapHOTo IBa (MIpUitMaEMO piBHUM TOBIIMHI 3BAPHOTO MaTepiaiy),
MM (t=5MMm);
T, — IOTHYHA HAIpyra 3BapHOro 1iBa (HEBIOMO)
3BijCH:
P=(I1+L+13)x1,4tx 7, (3.18)
Tak sx P Ham Bimomo, a HEOOX1AHO BU3HAYMTH BHHHKAIOUY HAMpPYry 7, TO

NEPETBOPIOEMO MONIEPEIHIN BUPa3:

T, = P
(1, +1, +1;)x1,4t

(3.19)
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r = 1700

— 0,04 M/MM? = 0,94 mIla
(140+ 62+ 57)xL.4x5

[Ipu yMOBI1 MIITHOCTI:
Te <[ 7] (3.20)

ne [7.]— momyctrma Harmpyra CTUCKaHHS 3BapHOTO 1iBa, Mlla
[Tpu pyuHiit 3Bapiii BOHO AOPIBHIOE:!

[7:]1=0,6 [oy] (3.21)
ae: [Oy] — mormycTrMe HaIpy KEeHHS IIPH PO3TATY JUISI 3BApHOTO Martepiary, mlla

([ou] = 160 mITa).
[7.1=0,6 - 160 =96 mlla
TakuMm 4nHOM:
0,94 mIla< 96 mlla

YMOBHU MIITHOCTI BUKOHAHO.

BI/IXOI[SILII/I 3 TOro, mio 3ariac MiHHOCTi BCHHKHﬁ, MOJXHa ITOPCKOMCHAYBATH

3aCTOCYBAaTH HE CYLUIBHUI KPYTOBHil cOC1O 3BaprOBaHHS.

3.3.2. Po3paxyHok 00J1Ta JJis1 peryJil0BaHHs MOJI0KeHHsI CTiliku

Po3paxyHok pi3s00B0i yactunu 3mMuHaHHs pizsou (M30 Ct 45). Hanpyxenus
Ha 3MHHAHHS P13b00BOI YACTUHU BU3HAYAETHCS:
O = P/ Fay <[ Gau] (3.22)
ne P- naBantaxeHHs Ha aeranb (P=125H);
F.u — PO3PaxXyHKOBA ILIOIIA 3MUHAHHS CM? |
[ Osu] — IOTIyCTHME HANIPYKEHHS IPU 3MUHAHHI;

[ 6:u] = 1700 kr/cm? ans matepiany Crans 45.

[Tmomia 3MuHAHHS U1 Pi3bOOBOI YaCTHUHHM BU3HAYAETHCS:

Fau= Fosx Fo , oM (3.23)
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ne Fos — 3araipHa mioma pizb00B0i YaCTHHY 30BHINTHBO1 P1360H.
Fos = R2=3,14 x 82 =200,1 cm? (3.24)
F, — 3aranpHa mioia oTBOPY pi3bOOBOT YACTUHU BHYTPIIIHBOI Pi3bOH.
Fo=mx(R—-0,2)?>=3.14 x (8 = 0,2)>= 191 cm? (3.25)
OTrxe:
F.v =200,1 - 191 =9,1 cm?
BuszHadaeMo Hampy»XKeHHS 3MUHAHHS:
Osn = 125/9,1 = 13,7 kr/cm?
13,7 kr/em? < 1700 xr/cm?
3 npuBEIECHUX PO3pPaxXyHKIB BUIHO, 1110 TBUHT MOKHA BUTOTOBUTH 13 MaTepially

Craxp 45.

3.3.3. BuzHaueHHs HANPY:KeHb CTIHKHU

’KopcTko 3akpimuieHa 3a JIONMOMOIOKO INIIMIMITHUKIB HA HIKHBOMY KIHIT
BEPTUKAJIBHOI CTIMKM OJTHOCTOPOHHS IJIOCKOPIXKYYa Jlaria Ma€e MEXaH13M il IPUBOY B
KPYTHUH KOJUBAJIBLHUN PyX B TOPU3OHTANbHIN TuiomuHl. [lin miero peakiii rpyHTY
Jana nepeiae CTINI KpyTHUI MOMEHT, SIKH JIi€ B MICIIl YCTaHOBKH KYJIICH.

HaiiGinb1ie Hanpy>KeHHsl, 1110 BUHUKAIOTh B MICIII YCTAHOBKH KYJIICH:

Tia=Tix<rY p=T /W, (3.26)

T —kpyTHUI1 MOMeHT, KH*M;

W;- nossipHUil MOMEHT OMOpY MPH KPYUEHHI.

W,=Y, T, (3.27)
ne, Yp- MOJIIpPHUN MOMEHT 1HEpLli IEPETHUHY,

r- pamniyc Bana.

JIJist KpyTJi0ro CyIijabHOrO nepepizy:

W,=Y/r=nd*/32d/2= nd*/16=0,2d3 (3.28)

YMoBa cTaTUYHOT MIITHOCTI CTIWKH MPU KPYYCHH] Ma€ BUTIIAI:

Tma=Tw/ Wp<[T], (329)
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ne, [T] — momycTuma TOTHYHA HANpyTa.
Tmax=3,24/54x10%=62 MI1a<[T]=90 mIla
YMoBa MIITHOCTI 30€pira€Thes.
BucHoBku. B 1maHomy po3mili TpOBEACHO  PO3PaXyHOK — CJIEMEHTIB
JOCIIIJIKYBAHOTO pPOOOYOro oOpraHy Ta HalpyKeHb CTIAKHM. YMOBH MIITHOCTI

BHUKOHYIOTBCA.
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4. OXOPOHA MPALI TA 3AXUCT HABKOJIUIIHLOTIO
CEPEJIOBUIIIA

4.1. BuzHayeHHs1 HeOe3MeYHHUX i IIKITUBUX BUPOOHMYHUX (paKTOpIiB NIpH
eKCIuTyaTamil IJI0CKopiza-riamdoKopo3nyuyBadya

Hebe3neuni # mkianusi Bupoobuuyi ¢akropu crangaprom 'OCT 12.0.003-74
NOAUIAIOTECS Ha (I3MYHI, XiMi4HI, OlojoriyHi ¥ mncuxodizionoriydi. OcraHHI 3a
XapaKTepoM BIUIMBY Ha JIIOJAUHY IMIJAPO3ILISIOTECA Ha (I3WYHI M HEPBOBO-TICUXIYHI
NEepPEeBaHTAXXEHHS, a 1HIII - HA KOHKPETHI HeOe3MmeuH1 i mKiBl BUpoOHUY1 (PakTOpH.

B nporuieci po6oTH Ha MIANPUEMCTBI Ha MpaIiBHUKA MOXYTh BIUIMBATH TaKl
HeOe3MeyH1 W MKIIMB1 BUpOOHUY1 (DAKTOpH:

- MAIllMHHU, 10 PYXaI0ThCsl, aBTOTPAHCIIOPT 1 MEXaHI3MH;

- pPyXOMi HE3aXHUIICeHI eJICMEHTH MEXaHi3MiB, MAaITUH 1 BAPOOHUYOTO 00JIaTHAHHS;

- 11aJ1at041 BUPOOU TEXHIKH, IHCTPYMEHT 1 MaTepialiv MijJ 4ac poOOTH;

- yaapHa xBuJist (BUOYX MOCYIMHU, 1110 TIPAITIOE 1] THCKOM THapu PiAUHN);

- CTpYMEHI T'a3iB 1 PIAMH, IO CTIKAIOTh, 13 MOCYAUH 1 TPYOOIIPOBOIIB 1]l TUCKOM;

- TIJBUIICHE KOB3aHHS (uepe3 3JICJCHIHHS, 3BOJIOKCHHS W 3aMaciltOBaHHS
MOBEPXOHb, TI0 AKUX MEPEMIIIYETHCS pOOOUUI TIEepCcoHanN);

- MABUIIEHI 3aNIOPOIIEHICTh i 3ara30BaHICTh MOBITPS;

- TIJBUILEHA YW 3HI)KEHA TeMIlepaTypa MOBEPXOHb TEXHIKH, OOJIafHAHHSA M
MaTepiais;

- M1IBUILIEHA YU 3HWKEHA TeMIIepaTypa, BOJIOTICTh 1 pyXOMICTh IOBITPS;

- MIBUIIICHUH PI1BEHb ITyMYy, BiOparlii, ynbTpa- Ta iHppa3ByKa;

- TMIJBWINCHA HANpyra B EJICKTPUYHOMY JIAHITIO31, 3aMUKaHHS SKOTO MOXE
B1I0yTHCS Uepe3 TUIO JIFOIUHU;

- MABUIIEHUHA PIBEHb CTATUYHOI SJICKTPUKHU;

- TOCTpl KPOMKH, 3aJUPKM ¥ MIOPCTKICTh HA TIOBEPXHAX OOJIAHAHHSA ¢
1HCTPYMEHTIB;

- BIICYTHICTb YU HECTaya MPUPOJHOTO CBITIIA;
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- HEJIOCTaTHS OCBITIEHICTh poO0Y0i 30HH;

- 3HIKEHA KOHTPACTHICTh 00'€KTIB B MOPIBHSAHHI 3 (HOHOM;

- IpsiMa OJTUCKICTH (TIPOXKEKTOPHE OCBITICHHS TEPUTOPi BUPOOHHIITB, CBITIIO (hap
aBTOTPAHCIIOPTY) 1 BiIOMTA OJIUCKICTH (B1 PO3JIMTOI BOAM M 1HIITUX P1UH Ha MTOBEPXHI
TEPUTOPiNt BUPOOHUIITB);

- MBUIICHA ITyJIbCallis CBITIOBOTO MOTOKY;

- MABUIIEHUM piBEHB yIbTpadi0aeToBOI i iHDpauepBOHOI pajdiallii,

- XIMIYHI PEUYOBUHH (TOKCHUYHI, MOJPA3HIOIOYi, CEHCHOLTI3yI04i, KaHIIEPOTEHHI,
MyTareHH1, 10 BIUIMBAIOTh HA PENPOAYKTUBHY (DYHKIIIIO JIFOJUHH);

- XIMIYHI PEYOBHHM , IIO0 MPOHHUKAIOTh B OPraHi3M 4Yepe3 OpraHu JAUXaHHS,
IUTYHKOBO-KHUILIKOBHM TPAKT, IIKIPHI TOKPUBU 1 CIAM30B1 000JIOHKH;

- TATOTEHH1 MIKpoopranizMu (6akrepii, Bipycu, rpuOu, HAUMPOCTIII) 1 TPOTYKTH
IXHBOT JKUTTEMISIILHOCTI;

- TEepEeBaHTaXEHHs (CTaTM4YHI W JWHAMIYHI) 1 HEPBOBO-IICUXIYHI YWMHHUKU
(emolIiifHI TEepeBaHTAKEHHS, TNEpeHarnpyra aHajai3aTopiB, po3yMoOBa IEpEHAINpyTa,
MOHOTOHHICTb Ipalii).

BusiBneni ocHOBHI BHpOOHMYI HeOE3MeKH Ha BUPOOHMIITBI MOBHUHHI OyTH
BIIMOBIHO TMpoaHaji30BaHO. /[ IIbOr0 BUKOPHUCTOBYIOTH JIOT1YHE MOJICITFOBAHHS
Oe3MeKu Tpalll 1 3aliMaroThCs CKIaJaHHsIM BIJMOBIIHUX TaOIUIIb.

Jlo Hebe3neynnx ¢i3udHUX (PaKTOpiB B HAIIOMY BHIAJKy MOKHA BITHECTH:
TPaKTOPHU 1 MEXaHI3MU; HE3aXUIIEH! PYXJIMBI €JIEeMEHTH BUPOOHMUYOro OO0JaJHAHHA
(TpuBigHI Ta TIepeAaBalibHI MEXaHI3MH, JIeTalll, III0 00ePTAIOThCS TOIIO); BIJIITaI0Ul
YaCTKH, MiJBUIIIEHA TEMIIEpaTypa MOBEPXOHb 00JIaIHAHHS TOIIIO.

Ha  poborax mo  ekcrulyaramii  IJIOCKOPI3a-TJIMOOKOPO3MylIyBaya
3aCTOCOBYIOTHCS €HEPreTUYHUI 3aci0 (TpakTop) Ta 6e3mocepeHh0 IPYHTOOOpOOHUM
arperaTr, KOHCTPYKI[Sl SIKMX, TpPU HEJOJEpKaHl MpaBui Oe3neku, Moxe OyTu

HebOe3neuna Ut aroauau. OcHOBHI HeOe3meku 3aHecen1 1o tadmuin 4.1.
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AHani3 JaHux Tabnuill BKa3ye Ha Te, 10 JOTPUMAaHHS OCHOBHHMX BHUMOT 3

TEeXHIKH O€3MeKH J03BOJIUTH 3aM00IrTH 3HAYHOI YaCTUHU HEOE3MEeUHUX CHUTYyalllil Ta

30€perTH KUTTS 1 370POB s MPalliBHUKIB.

Taoauua 4.1.

eKCIUTyaTallii I0CKOPi3a-riInOOKOpO3MyITyBadya

- Jloriune MojenOBaHHS BUPOOHMYMX HeEOE3MeK MpH

MpeIMETIB Ha
MOBEPXHI MoJIst

TTOBEPXHI OIS

pixkydoi amu

N Heo0e3neka .
Texnosoriuni MoxauBi
He0e3neuna . HeOe3neuna .
omnepauii Hebe3neuna aist . HACJIIKHA
yYMOBa cuTyauis
. . IIpoBenenns ITomkomxeHHs .
HexBanidikoani poBezL A ABapis,
PeryIroBaIbHUX KOHCTPYKTHBHHUX
Kajpu . g TpaBMyBaHHS
. pooiT CJIEMEHTIB MAIIMHU
TexHiune
. . . TpaBmyBaHHS,
00CIIyroByBaHHA BincyTHicTh HdemonTax HemosxnuBicTh -
TUIOCKOPi3a- CHEMianbHOTO KOHCTPYKTUBHUX NIPOBEIECHHS PNy Ho I;IyTeXHiKH
TITHOOKOPO3Iy- IHCTPYMEHTY €JIEMEHTIB PEMOHTHUX POOIT %emexn
IIyBaya : -
Y BiacytHictb Po6ora 3 [HomxkomxeHHs
IHIVBI Ty aTbHAX nutipyBaIpHOIO JIUCKA TILTi(yBaTbHOI TpaBmu
3aCc001B 3aXUCTY MaIlIHHOIO MaIIMHU
HepiBHicTb .
Brpara kepoBaHocTi .
JOPOXKHBOTO Aapis
. arperaty
[lepemimenns IIOKPUTTSA .
arperary 1o Henorpumanns Pyx 3 magHIeHoI0 Hedopmarris
P Y AOTP MIBUIKICTIO p 1
aoporam BUMOTI' CJICMCHTIB ABa is
TPaHCTIOPTYBaHHS KOHCTPYKITIH TiJ 9ac P
TEXHIKU pyxy
HasBHicTh
. [Hopymenns
CTOPOHHIX Pyx arperary no [MomxkomxeHHs )
TEXHOJOI'TYHOI'O

poliecy, aBapis

. . HeanexBaTha
MexaHn13aTop B CTaH1 .
peaxiist Ha .
aJIKOI'0JIBHOT'O Brpara kepoBaHnocTi .
. BUKOHAHHS ABapisi, TpaBMH
. CI’sIHiHHS 200 . arperaty
PoGora B momi . TEXHOJIOTIYHOTO
CTOMJICHOCTI
poruecy
edopmaris . [otpamstHus
Aedopman . PemonT mig vac P TpaBmyBaHHA,
po0oYHX OpraHiB JIIOJVHU B 30HY Aii .
. poboTH arperaty . aBapis
TJI0CKOpi3a po0oUHrX OpraHinB
TTomkomKkeHHs .
. HeyBaxHicTb
repMETUYHOCTI . 3aropaHHs MalIMHA Ioxexa
. MexaHizaTopa
MAJIMBHOI CUCTEMHU
[locranoBka Ha | OuwmiieHHs poOOYUX Pi3kuii pyx Hedopmarris ABapiitHa
30epiranHs OprasiB arperary poOiTHHKa PpOOOYHX MTOBEPXOHD CUTYyalls

Jlo OionoriyHux HeEOE3MEYHUX Ta MIKIUIMBUX BUPOOHWYNX (HaKTOPIB

BIJIHOCSITbCA MIKpOOpraizmu (0akTepii, BIpyCH TOIO) 1 MAKPOOPraHi3MH (POCIUHH 1

TBAPWHU), BIUIUB SKUX Ha MPAILIOIOYMX BUKIMKAE TPaBMHU a00 3axBOproBaHHA. J{o
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ncuxo(i1310J0TIYHUX HEOE3MEeYHHX 1 MIKIJIMBUX BUPOOHHUUX (DAKTOPIB BITHOCATHCA
¢bi3uyHl  mepeBaHTaXeHHS  (CTaTUYHI 1  JWHAMIYHI) 1  HEPBOBO-TICHMXIYHI
nepeBaHTaXEHHS (TIepeHANPYKEHHS aHATI3aTOPIB CIIyXYy, 30py Ta iH.). [1ig 9yac podoTu
Ha 3a3HAYEHOMY arperati BIUIMB HeOE3MeUYHUX BUPOOHUYNX (DAKTOPIB B OUIBIIIN Mipi
3QJICKUTH Bl KBajiikallii poOITHUKIB, TEXHIYHOTO CTaHy TEXHIKH, CTaHy TPYHTY Ta
MNOTOTHO-KIIMATUYHUX YMOB. MDK IIKIJUIMBUMH 1 HEOE3NECYHUMU BUPOOHUYUMU
YHHHUKAMH CIIOCTEPIraeThCs TIEBHUM B3a€EMO3B'sI30K. Y 0araThbOX BHUITaJKaX HAsSBHICTh

HIK1JIMBUX (PAaKTOPIB CIPHSIE MPOSIBY TPABMOHEOE3MEUHUX CUTYAIlIH.

4.2. Po3po0Oka iHCcTPYKUiii 3 0XOpPOHU Npaili NpU NPoBeeHHI IPYHTO0OPOOHUX
pooiT

1. 3arajbHi nmoJy10KeHHsA

1.1. Jlist iHCTpYKLii HOMIMPIOETHCS HA BCI MIAPO3AUIN MIMTPUEMCTBA.

1.2. I1o gaHii IHCTPYKUIi TPAKTOPUCT IHCTPYKTYETHCS NIEPET MOYATKOM poOOTH
(MepBUHHUI 1HCTPYKTAXK), a MOTIM Yepe3 KOkKH1 3 MicsIils (IOBTOPHUM IHCTPYKTAXK).

Pe3ynbraty 1HCTpYKTaxXy 3aHOCATbCA B «KypHan peectpaiii IHCTPYKTaxiB 3
MUTaHb OXOPOHU TIpalli», B )KypHaJl MICIs MPOXOKEHHS IHCTPYKTaXKy MTOBUHEH OyTH
M1JITUC THCTPYKTYIO YOTO Ta TPAKTOPHUCTA.

1.3. BracHUK MOBMHEH 3acTpaxyBaTH TPAKTOPHUCTA BiJl HEUIACHUX BUMAJIKIB Ta
npodeCifHIX 3aXBOPIOBAHb.

I1. Bumoru 0e3nexku nepex no4aTkoM podoTH.

2.1. Opsartu cienosr, peTeabHO HOTO 3aCTIOHYTH.

2.2. Opnep>kaTy 3aBIaHHS Bl KEPIBHUKA POOIT.

2.3. llepen modarkoM poOOTH HEOOXIAHO OIJSHYTH TPaKToOp Ta
I'PYHTOOOPOOHUI arperar, mepeKOHATUCh Y HOTO CIIPABHOCTI 1 TIJIBKU TOJII MPUCTYTATH
710 TTyCKY JIBUTYHA.

2.4. Tlepen myckoMm JIBUTyHa HeoOXinHO BukoHaTH omepauli «Il{o3minHOrO
TEXHIYHOTO 00CITyTOBYBaHHSI 110 MIATOTOBLI ABUTYHA 10 POOOTHY.

II1. Bumoru 0e3nexu mijx 4yac podoTu.
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3.1. Ilig wac pyxy TpakTtopa rojoBHa My(]Ta 34erieHHsS Ma€ OyTH MOBHICTIO
BKJIIOYEHA, 100 HE JOMyCcKaTH MNPOOYKCOBYBaHHS NHUCKIB, IO MPU3BOAUTH IO
MepeYacCHOTO CIpaIbOByBaHHs (PpUKIIHHUX Hakimamok. [lepeximodatn mepenadi
HEOOX1THO MPHY BUKJIIOUCHIH TOJI0BHINA My (]TI.

3.2. MammuHicT TpakTopa (TpaKTOPUCT) MOBUHEH O3HAMOMUTHCS 3 (POHTOM
pOOIT 1 TEXHOJNOTIEI0 POOOUOTO MPOIIECy, MEPEBIPUTH CHPABHICTh OTOPOKEHHS Ta
HasIBHICTh TOMNEPEKYyBAJIbHUX 3HAKIB, a TaKOX O3HAWOMUTUCH 3 peIbePOM Ta
0COOJMBOCTSIMH TIJIOLIAIKH.

3.3. 3abopoHsiEThC MiA Yac pyXy MEpeXOJUTH 3 TpaKTopa Ha MPUYINHI
MaIIIMHU 1 Ha3a/I.

3.4. 3a00poHSEThCS BKIIOYATH MIBUAKICT TPH HASBHOCTI JIIOJCH MiX
TPAKTOPOM 1 MPUYIMTHOIO MAIITHHOIO.

3.5. [limomanka, Ha SIKii MpaITtoe TPAKTOP, Mae OyTH OrOpoKEHa i 001aTHaHa
3HakaMu Oe3neku. [Ipy BUKOHAHHI pOOIT HA JOpPOTax 3 BIAKPUTUM PYXOM MICIE
MPOBEICHHS] POOIT MOBUHHO OYTHU OTOPOJKEHE 1 BCTAHOBJICHI BIJAMOBIAHI JOPOXKHI
3HAKH.

3.7. Ilpu po6oTi TpakTOpa HEOOX1AHO CTEKHUTH 3a MOKA3aHHIMHU KOHTPOJIBHO-
BUMIPIOBAJILHUX MPUIIA/IIB:

3.7.1. TuckoM y cucTeM1 MallleHHs MPOTPITOro ABUTYyHA. THCK MOBUHEH OyTH
Ha HOMIHAJIBHUX 00epTax 3-5 Krc/cM2, Ha MiHIMaJIBHUX 00epTax X0J0CTOr0 X0y - He
MeHI K 1 krc/cm2.

3.7.2. Temnepatyporo Boau B cuctemi oxonokeHHs (75-100°C).

3.8. HeoOxigHO 3acTOCOBYBaTHM TaliKOBI KIIIOUYl BIAMOBIIHOTO PO3MIpY.
3a00pOHSETHCS 3aCTOCOBYBATH MPOKIAJAKM MIXK 31BOM KJIHOUa 1 TPaHsIMHU raiioK.

3.9. Ilpu migTAryBaHHI KpIMWIBHUX JeTajie HEOOXIMHO CTEePerTUcs
PO3MIILEHUX NOOIU3Y AeTalel 3 TOCTPUMHU KyTaMHU 1 KPOMKAMH.

3.10. IIpu mnepeBipii piBHS MacTWja B KIHIEBUX TMepeaadyax HEOOX1THO

CTCPCITUCA BUKUY I'apA40ro MmacCTtujia.
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3.11. 3a00pOHSAETHCSI KOPUCTYBATUCH BIIKPUTUM BOTHEM IIPU MEPEBIpILIl PiBHA
€JIEKTPOJITY B OaHKaX aKyMyJsiTopa.

3.12. Ormsamati ¥ OOCIyroByBaTH aKyMyJIsSTOpHI Oarapei HEOOXiJTHO
obepexxHo. [Ipu mpuroTyBaHH1 €JIEKTPOJIITY HEOOX1THO CITOYATKY HAJIUTH B TTOCYAMHY
BOJIM, a TIOTIM, O€3MEePEePBHO MEPEMIITYIOUH, TOHKUM CTYMEHEM JIOJMBATU KHUCIOTY.
3BOPOTHUI MOPSATOK 3a00POHIETHCA.

3.13. 3a00poHs€eTbCS MPU MEPEBIPIl CTYNEHS 3aPSAKEHOCTI aKyMYJISITOPHOI
Oatapei HaBaHTaXyBaJbHOIO BHJIKOIO TOPKAaTHUCh OMOPY, IO HAarpiBcs, 00 1€ MOXKe
MPU3BECTH JI0 OITIKY.

3.14. [llo6 yHUKHYTH OIMIKIB MPHU JIEMOHTAXy 1 MOHTaXY JeTajed MmoOnau3y
raps4oro BUXJIOMHOTO KOJIEKTOpa, HE MOKHA TOPKATHUCh HOTO.

3.15. Ounmmaru ¥ oOMHUBATH JETajl Ta BY3JIM HEOOX1JHO CKPEOKOM, TraHUIPKOIO
a00 LIITKOIO.

3.16. IlepeBipsTH HATSIT PEMEHIO BEHTWISATOpPa HEOOXIMHO TUIBKH TIpU
HEMPaIoIuYoMy JIBUTYHI.

IV. Bumoru 0e3nexu mic/isl 3aKiH4eHHsI po0OTH.

4.1. [lepen 3ynmuHKOO ABUTYHA HEOOX1THO JaTH HOMY TIOTIPAIFOBATH MPOTITOM
5 xB., 0€3 HaBaHTA)KEHHS MPU CEPEHIN 1 M 4aCTOTI 0OEPTAHHS KOJIIHYACTOTO BaJa,
MOTIM 3yNTUHUTH JABUTYH, BUKJITFOUUTH MTOJa9y TaTHBa.

4.2. 3akiH4uBIIHU POOOTY, HEOOX1THO MPOBECTH KOHTPOJIBHUMN OTJIS] TPAKTOpA
Ta MOTPIOHI oneparlii 1o WOro TEXHIYHOMY 00CITyTrOBYBAaHHIO, BUKIIOUUTH 1 3aMKHYTH
MycKOBI TpUCTpoi. [Ipu nboMy mae OyTH BUKIIOUYEHA MOXIIMUBICTH MYCKY MAaIlIMHU
CTOPOHHIMHU JTFOJIbMH.

4.3. B 3umMoBy nopy poKy HEOOX1THO 3JIUTH BOJY, MACTUJIO TIEPEIIUTH Y YUCTY
Tapy 1 UIHHO 3aKPUTH MPOOKAMHU.

4.4. Tlo 3akiH4YE€HHI POOOTH MAIIMHICT TPAKTOpa MOBUHEH 3HATU CIELOST,
OYMCTUTH MOTO BiJl MUYy Ta 1HIIOrO Opyay 1 MOBICUTH Yy BiABEACHE AJis 30epiraHHs

mictie. [ToTiM BUMUTH 00JIWYYSE 1 pyKH TETJIOK0 BOJIOKO 3 MIJIOM 200 MPUIHATH AYIIL.
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4.5. Tlpo BCl HECTIPaBHOCTI, BUSIBJICHI MIPH OMJIAA1 00 TIpu poOOTI TpakTopa,
MAIlUHICT TpakTopa (TPaKTOPUCT) MOBUHEH MOBIJOMUTH 3MIHHMKAa a00 KepiBHUKA
poOiT.

V. Bumoru 0e3nexu B aBapiiiHiii cuTyauii.

5.1. Tlpu mosiBi CTYKiB 1 IIYMIB Yy JIBUTYHI TpakTopa HEOOXI1THO HETaiHO
3YNUHUTH JABUTYH 1 YCYHYTH HECHPABHOCTI. SIKIIO yacToTa 00epTaHHs KOJIIHYACTOTO
BaJia IBUTYHA HaAMIPY 30LIBITYETHCS (IBUTYH 1]1€ BPO3KH/Ib), HEOOX1THO MIPUITUHUTH
noJlavy MajuBa, NEPEeMiCTUBIIHN BaXK1JIb yIPABIIHHS [T01a4Y€I0 MajJuBa BBEPX A0 YIOPY,
Ta MOBIJIOMHUTH TPO 11€ MEXaHIKa.

5.2. 1511 eKCTpeHo1 3yNMMHKU TPAKTOpa HEOOX1THO BUKITIOYUTH FOJIOBHY My DTy
3YEIUICHHSA 1 HAaTHCHYTH Ha OJHY 3 MeJalell 3ymUHHOrO TajibMa. SIKIIo 3ynmuHKa
TpUBaja, HEOOXIJHO TOCTABUTH BaXIJIb MEPEKIIOUCHHS Tepenady y HeHUTpalibHe
TIOJIOKEHHS 1 BUKJTIOYUTH TOJIOBHY My(TY 34eTUIeHHS. SIKIIO TPaKTOp CTOITh Ha CXWITI,
HEOOX1THO 3aCTOIMOPUTH MPaBY MEAalb 3yITUHHOTO rajbMa 3y04acTUM CEKTOPOM.

5.3. 1lo6 yHuUKHYTH aBapli JBUTYHA, 3a00POHIETHCS MOBTOPHE BKIIIOUYCHHS
niecTepHi peaykropa (0eHIMKC) IpH MPALFOI0YOMY JIBUTYHI.

5.4. lllo6 yHUKHYTH OIIKIB, 3a00pOHSETHCSA 3HIMATH NUIAHTH 3 MaTPyOKiB
pajaiaTopa ornaatoBaya Mpy MparovYoMy JIBUTYHI.

5.5. 3abopoHsieTbesl iXaTH BIOMEpPEK KpyTUX cuwiiB (Buimie 15°, mob He
MePEKUHYBCA TPaAKTOp); dYepe3 KaHaBH, ropOM Ta IHIN MEPEImKOaAn HEOOX1THO
nepevKIKaTi 00epekHO, Ha Majiil IIBUIAKOCTI, HE JOMYCKAlOYu PI3KUX HaXWIIIB
TpakTopa. He pomyckaru pi3kux moBOPOTIB TPAKTOPA 3 HABIIICHUMHU 3HAPSIISIMU TIPH

0CJ1a0JICHUX JJaHOrorax po3TsAKOK.

BucnoBku. B nanomy po3nuii mpoaHani3oBaHO BUMOTH OE3MEKH Tparli Mpu
po0OOTI MOJEPHI3Z0BAHOMY MAIIMHHO-TPAKTOPHOMY arperaTti. Bin cTyrnens BUpimeHHs
JaHUX TUTaHb HAMpsMy 3aJeKUTh pe3yiabTarT . ToMy CLIBCBKOTOCTIOAAPCHKE
MITPUEMCTBO MMOBUHHO 30CEPEIKYBATH BCl CBOT MOKIIMBOCTI JIJIs1 BUPIIIIEHHS TAHOTO

KOJIa ITMTaHb.
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5. TEXHIKO-EKOHOMIYHA YACTHUHA ITPOEKTY

5.1. Po3paxyHOK eKOHOMIYHOI e()eKTHBHOCTI BiJ BIIPOBaIKEHHSI HOBOI

TEXHOJIOTII Y CHCTEMH MAIIIUH

ExcrutyaraniitHi BUTpaTH 110 MalTMHHO-TPAKTOPHUX arperaTax npyu BUKOHAHHI
MEXaHI30BaHMX pOOIT 3 PO3pPaxyHKy Ha OJUHHUIIIO IHUX POOIT BU3HAYAETHCS 3a
dbopmyoro:

E=3+G+T, + 4, (5.1)
ne: 3 - omiata mpaili (OCHOBHA 1 JI0JJaTKOBA) 3 HApaXyBaHHSM;

G-BapTicTh MAIMBHO-MACTUIILHIX MaTepiaiB;

Tp - BuUTpaTH HaA TOTOYHHUNA Ta KaliTaJbHUH PEMOHT 1 TEXHIYHE
00CIyroByBaHHS;

A — aMopTH3aLiiHI BIIpaXyBaHHS.

E=57,1+275,5+52,4+59,5 = 444 52pn.

OmaTa mpaitil nepcoHany, 1o o0CIyroBye MallIMHHO—TPAaKTOPHUI arperar:
23— 3M-NM-Km-3p-Np-Kp

W3

, (5.2)

ne: 3m 1 3p — TapudHa cTaBKa 3a 3MIHy MEXaHi3aTopam;

NmiNp— KUIBKICTh MEXaH13aTOPIB Ta 1HIIMX POOITHUKIB;

Km 1 Kp— xoedilieHT q0aTKOBOI OIJIaTH Mpalll MexaHi3aTopaM Ta 1HIINM
pOOITHUKAM;

W3— 3miHHa HOpMa BUPOOITKY.

_428,2x1x3,2
24

3 = 57,1 rpH.

[Ipu upoMy oruiaTa mpaii BU3HAYA€EThCS BUXOSYM 3 MIHIMAJIBHOI 3apO0ITHO1
TJIaTH, BCTAHOBJICHOT HA BIJMOBITHUHN PIK. 110 3apO0ITHY IJIaTy MOBUHHI OJIEPKYyBaTH
MpalliBHUKH, 3alHATI HA PYYHUX poOOTax B pOCIMHHUITBI, III0 BUKOHYIOTh pOOOTY 32
nepmuM TapuHuM pospsaoM. s Bu3HaueHHS Tapu(HUX CTABOK IHIIMX PO3PSIIB
BUKOPUCTOBYIOTh ~ MIK-po3psimHi  koedimientu. JlomatkoBa  orutara  mpaiii
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BCTAHOBIIIOETHCS 3aJIEKHO BiJ (DiHAHCOBOro CTaHy mianpueMmctB. HapaxyBanHs Ha
dbonp oraty nparli (MeHciiiHe 3a0e3nedYeHHs, CollialbHe CTPaxXyBaHHs, CTPaxyBaHHSI
BiJl HEMTACHOTO BUMAAKY Ha BUPOOHUIITBI Ta 1HIIT).

BapTicTh manuBo — MaCTHJILHUX MaTepialiB, BUTPAYCHO HA OJUHUITIO0 POOOTH:

G = Qx[], (5.3)

ne: Q — BUTpaTH MaJIbHOTO HAa OJUHUITI0 pOOOTH Ha OJHIN omeparlii, xe/ea;

[{n —111Ha MaJIBLHOTO, sIKAa BKJIFOYAE BAPTICTh HEOOX1THOT KITLKOCTI MaCTHIIBHUX
matepiaiis ( 79 rp.);

G=9,5x79 = 775,5rpH.

Butpartu Ha kamiTaJbHUIA Ta MOTOYHUN PEMOHTH 1 TEXHIUHE OOCITYTrOBYBaHHS

0 MAaIIMHHO-TPAKTOPHOMY arperaty 3 po3paxyHKy Ha OIWHHUINI0 poOOOTH

BH3HAYAETHCS 32 (POPMYJIOIO:

1 breBr & bB34yeB3u = bMeNmMeBMm
= (o + + ) (5.4)
100W Pt P3y PMm
ne: br, b3y, bM — OamaHcoBa BapTICTb  TpPaKTOpa, 3YINKU

CUTCHKOTOCTIONAPCHhKOT MAIIMHU, 2pH. BU3HAYa€ThCsl MHOXKEHHSIM I[IHU TPaKTOpa,
34IMKU, MAIIUHA Ha KoedirieHT 1,1.

Bt, B3y, Bu — HOpMa BigpaxyBaHb Ha NOTOYHUU Ta KaliTadbHUN PEMOHTH 1
TEeXHIYHE 00CITyroBYBaHHS BIJIMOBITHO JIJIsl TPAKTOPIB, 3UINKH, C.-T. MAIIUH, %

Nm — KIIBKICTh CUIBCBKOTOCIIOIAPCHKUX MAILMH B arperart;

W — npoyKTUBHICTH arperary 3a 1 roauHy 4acy, 2a/2o0;

Pt, P3u, PM — piuHa 3aBaHTaXeHICTh BIAMOBIAHO TpakToOpa, 3YiMIll, C.-T.

MaIuuHu, %.

1 (724600x6,6 150000 x 16
P™ 100x3,4 1300 170

) = 52,4 rpH.

AMopTH3alliliHI BiApaxyBaHHS 10 MAllIMHHO-TPAKTOPHOMY arperary:

— 1 (BT-a3 53q0a3q+BM0NM0aM)
100W \ Tt T3y T™ !

(5.5)

T€: s, Ay, ay— HOPMA AMOPTHU3AMNHUX BiAPaXyBaHb M0 TPAKTOPY, 3UIIMIIL,C.-T.

MaIuHi, %o
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1 (724600x19,5 150000 x 10,6
"~ 100x3,4 1300 170

) = 59,5 rpH.

AMopTH3aIliiHl BipaxyBaHHS BH3HAYalOThCA BIAMOBIIHO JO TPHUBAJIOCTI
BUKOPHUCTAaHHS 00’€KTIB OCHOBHHUX 3aC00IB Ha BHUPOIIYBAaHHS OKPEMOI KyJIbTYypH, iX
0aslaHCOBO1 BapTOCTI Ta HOPMATUBHUX BiIpaxyBaHb.

3rigHo Ait0YMM B YKpaiHi MOAATKOBUM 3aKOHOJABCTBOM, HOPM aMOpPTH3aIlii
BCTAHOBJIIOIOTHCSL Y BIJACOTKaxX /10 OajaHCOBOi BapTOCTI KOXHOi 3 TPyl OCHOBHHX
3aco0iB Ha MOYATKY 3BITHOTO MEPIOy B TAaKUX po3Mipax: I mepioi rpymu — 5 %,
U1t npyroi rpynu — 15 %, nis tpetboi — 25 %.

[Ticnst BUKOHAHHS pPoO3paxyHKiB 3a dopmynamu 5.2 — 5.5 3a JOMOMOIoI0

dopmynu 1 BU3HAYaIOTHCS EKCIUTyaTalliiHI BUTPAaTH IO MAalIMHHO-TPAKTOPHOMY

arperary po3paxoBYIOThCA 3a (OPMYJIOLO:
1 /br b3u bymeNM
K= (Gt 00) (56)

Kn= i (724600 + 150000) _ 423,5 IpH.

3,4\ 1300 170

HaBeneni BuTpatu moA0 MalIMHHO-TPAKTOPHHUX arperariB po3paxoBYIOTh 3a
bopmyIioro:

B,=E+ k, .K,, (5.7)

Jie: TPH— HOPMATUBHUM KOE(IIIEHT KamiTaJoBKIaaeHb, rpH = (,15.

B,= 4445+ 0,15 x423,5 = 508 rpH.

Tapudni craBkM MexaHizaTopaM 1 MpaliBHUKaM Ha pPYy4YHUX poOoTax y
POCIMHHUIITBI TMPUAMAIOTh TaKUMH W00 TMPU BUKOHAHHI POOIT HAWHUKYOIO
KkBanmiQikaiiero (Mepmuil po3psia) 3a0€3MeUnTd MIHIMAIbHY 3apoO0ITHY IJIaTy, sKa
PO3PaxoBYIOTHCS 3 MIHIMAJIBLHOIO 3apOOITHOI TIJIATH.

VY TeXHOJIOT14HI KapTi MiA0UBAEThCS MIACYMOK 3apo0iTHOI Tu1aTh 3a Tapudom
3 yCcIM omnepamisiMd JUIsi MEeXaHi3aTopiB 1 JUIsl 1HIIMX pOOITHHKIB, a TMOTIM
PO3pPaxOBYETHCS 10ATKOBA OIiaTa. TakuM YMHOM MU OJIEPKYEMO 3aralbHUN (HOH.
OTLJIATH TIpaIli 3a TEXHOJIOTIYHOK KapTOIo.

[ToTpeOy B manbHOMY PO3PaxOBYIOTh 32 POPMYIIOKO:
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7ie:  — BUTpaTH MAJbHOTO HA OJIMHUITIO pOOOTH Ha JaHii omeparlii, ke/ea.
I1,=9,5x 100 = 950 kr
ButpaTtu Ha nanuBo-MacTHIIbHI MaTepiau:
I'=I1,,X ll (59)
ne: I] — xoMIiekcHa IiHa | Kr MaJbHOTO, SKa BKJIIOYAE€ TAaKOXK BapTICTh
HEOOXITHOT KiJTbKOCTI MAaCTHIBHUX MaTepiaiiB (79 rpH. )
I'=950x79 = 75050 rpH.
Butpatn Ha NOTOYHMII PEMOHT Ta KalliTalbHUM PEMOHTH 1 TEXHIYHE
oOCITyroByBaHHS ~ BU3HAYAIOThCS Y  BIJCOTKAaX B  0OalaHCOBOi  BapTOCTI
MAIIHH,KOPUTYIOTHCS 3aJIE)KHO BiJl 3HOIICHOCTI MAIIMHHO-TPAKTOPHOTO MapKy. Bonu

BU3HAYAIOThHCA 32 (HOPMYJIOIO:

__ brxp
P™" 100

(5.10)

ne: bx — OamaHcoBa BapTICTh YCiX MAallWH JAaHOI MapKu, IO NpUMagae Ha

BUPOIIYBAaHHSI KYJIbTYPH, BU3HAYAETHCS 32 (HOPMYJIOHO:

16387,1% 6,6 25941% 16,
00 )+ ( 00 ) = 5232,1rpH.

Bx = Bx — X Nx, (5.11)

T,= (

ne: b — GanaHcoBa BapTICTh OAHIET MAIlIMHU JTAHOI MApKH, 2pH;
Nm — KUIbKICTh MAIIIUH B arperari, Iirt.;

Tk— 3aliHATICTh MAIIIMH HA BUPOIIyBaHHI JaHOI KYJIBTYPH, 200;
Tn— HOpMAaTHBHA pIYHA 3alHATICTh MAIIUHHU, 200.

)

29,4
bk = 724600 * (m) = 16387,1rpH.

)

2
Bk = 150000 (

170) = 25941rpH.

banancoBa BapTicTh MalTuHU PO3PAXOBYETHCS 32 (OPMYIIOL0:

b= 1,1xI], (5.12)

48



3aifHATICT, MAIllMH Ha BUPOIIYBAaHHI KyJbTYPHU BU3HAYAETHCS CKIIATAHHSIM
KUTBKOCTI HOPM-3MiH Ha BCIX ONepallisx, BAKOHAaHHUX JIAaHOI MAITMHOK 1 MHOKEHHSIM
1i€i cymMu Ha 7 TOJUH;
T.=)>7x H,, (5.13)
T.=>.7x4,2 = 29,4motoroxu.
AMopTu3alliiiHi BiipaxyBaHHS:

bkea
100

1Ie: @ — HOpMa aMOpTU3AIIHHUX BIpaxyBaHb, %o.

16387,1% 19,5
A= (——5—) +(

BapricTh HaciHHS BU3HAYaeThCA 3a HOpPMaMU BHCIBY Ha 1 ra 1 BapTICTIO

25941+ 10,6
100

) = 5945,2 rpH.

MIOCIBHOTO Matepiaiy 3a (popMyJIoro:

Bu = Hes * [[n * [k (5.15)
ne: He — nopma BuciBy HaciHHs, 80-130 kr/ra;

[[n — uina HacinHg, 11,2 rpH./KT;

IIx — ninotia mociBy KyJibTypH, 2d.

Bu=80x11,2x100 = 89600 rpH.

Butpatu Ha wmiHepanbHi jgo0puBa. BapricTe MiHepanbHUX — JOOpHUB
BU3HAYAETHCS, BUXOISIYU 3 MMPOTHO30BAHUX HOPM iX BHECCHHS IIiJ] Pi3HI KyJIbTYpH Ta
11HK 32 | xe 111040i peuyoBrUHHU 3a (HOPMYJIOHO:

Bm =He ] e [k, (5.16)
ne: H — nopma BHECEHHS JOOpUB, y/Ke;

1] — niHa 1oOpuB, epH./Ke O0.p.

Bu= (30%12,04+40* 7,9+ 40 * 14,6) * 100 = 126000 epn/xe

Butparn Ha 3ac00M 3aXHCTy POCIWH BU3HAYAIOTHCS 32 HOPMaMH iX BHECCHHS
Ta CepPEeIHIMH IIHAMU TPUI0aHHS 32 POPMYIIOIO:

Basp= Xt ; Qox e [lox e Ik, (5.17)
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ne: Qox — KUTbKICTh BUKOPUCTAHOTO OTPYTOXIMIKATY 1-TOr0 HallMeHyBaHHS Ha
1 ca, ke;

Qox — 1iHa BUKOPUCTAHOTO OTPYTOXIMIKATy 1-TOro HaMeHyBaHHS, epH./2d.

Byp=Y1" X" 14 %320 %100 = 12800 rpH.

Butparu Ha openay (O) 3eMeIbHUX IIISHOK a00 4acTOK (IaiB) MPUHMArOThCS
B po3Mipi (2200 rpH. ) epr/ea.

ButpaTtu Ha aBTOTpaHCTIOPT pO3PaXOBYIOTHCS 3a POPMYJIIOLO:

T= Ot *Bmk, (5.18)
ae: O,, — 00cAT TPAaHCIIOPTHUX POOIT, IKUI BUKOHY€ETHCS aBTOMOOLUISIMU, M. KM,

Bux — BapTICTh OJTHOTO TOHHO-KIJIOMETPA, 2PH./M.KM.

T=1105,5x3,5 = 3869,3rpH.

[aun matepianbhi BUTpatTH (1) po3paxoByemo B po3mipi 10 % Bia cymu npsiMux
BUTpAT 0€3 BaPTOCTI HACIHHS Ta CyMU aMOPTHU3AIIHHUX BIJpaxyBaHb.

[= ((3+I+Tp+T+BmM+O+B.s,)x10)/100 (5.19)

3 - zaranbHuUM (oHI 3apoOITHOI IJIATU BCIX MPAI[IBHUKIB, 3alHATUX Ha
BUPOIIYBaHHI ¥ 30upaHHi;

I' - BUTpaTH Ha NAJIMBO-MACTUJILHI MaTepiay;

Tp — BUTpaTH Ha KamiTaIbHUM Ta TMOTOYHUM PEMOHTH 1 TEXHIUHE
0OCJIyrOByBaHHSl M0 MAIIMHHO-TPAKTOPHOMY arperary 3 po3paxyHKy Ha OJUHUIIIO
poboTu;

T - BUTpaTH Ha aBTOTPAHCIIOPT;

BwMm - BUTpaTu Ha MiHepaibHI 100pHBa;

O - BUTpaTH Ha OPEHIY 3eMEIbHUX AUITHOK 200 YaCTOK;

B, - BUTpatu Ha 3aco0u 3aXUCTY POCIIHH;

I=((24760,3 + 27550 + 5232,1 + 3869 + 126000 + 220000 + 12800) * 10)/
100 =42021,1 rp=.

Crpaxosi mnatexi (CT) po3paxoByeMo B po3mipi 5 % BiJ CyMH NPSMHUX Ta
IHIIMX BUTpAT 0€3 CyMH aMOPTHU3ALIIITHUX B1ApaxyBaHb.

Cr= ((3+TI+Tp+T+Ba+BM+O+B,,;,H1)x7)/100 (5.20)
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BH -BapTicTh HacCiHHS
I - [nni marepiasibH1 BUTpATH

Ct = ((24760,3 + 27550 + 5232,1 4+ 3869 + 89600 + 126000 +

220000 + 12800 + 42021,1) * 7) /100 = 38628,3 rpH.

3aranbHOBHUpOOHUYI BUTpatu (B3B) po3paxoByroThes y po3mipi 5% Bia cymu

NpSIMUX BUTPAT 0€3 CyMU aMOPTHU3aLIHHUX BiIpaxyBaHb:

B3B = ((3+I+T,+T+Ba+BM+0O+B,,,)x5)/100 (5.21)
B3 = ((24760,3 + 27550 + 5232,1 4+ 3869 + 89600 + 126000 +

220000 + 12800) * 5)/100 = 25490,6 rpu

2pH.;

5.2. Po3paxyHok cobiBapTocTi npoaykuii

Co0iBapTicTh yci€i BUpOOIEHOT MPOAYKIIT 00UKCII0EMO 3a (hOPMYJIOIO:
C=3+I'+A+Tp+T+Bu+ Bu+B3zsp + O+ Cm+ I+ Bss, (5.23)
ne: 3 — oriaTta mpaili 3 HapaxyBaHHSAM, 2pH.,

[ — BapTiCTh MAIMBHO-MACTUIILHUX MATEPIaAIliB, 2pH.,

A— amopTH3aliiH1 BiipaxyBaHHS, epH.,

Tp— BUTpaTH Ha KamiTajabHI Ta MOTOYHI PEMOHTH 1 TEXHIYHI 00OCIIyTrOBYBAaHHS,

T — TpaHCTIOPTH1 BUTPATH, 2PH.;

Bu— BapTicTh HACIHHS, 2PH.;

Bm — BapTicTh MiHEpaIbHUX JOOPUB, 2pH.,

B33p — BUTpaTH Ha 3ac00M 3aXKUCTY POCIUH, 2PH.;
O — opeH/iHa TIJ1aTa, epH.,

Cm — cTpaxoBi MIATEXKI1, 2pH.,

[ — 11111 BUTpATH, 2PH.;

B36 — 3arapHOBUPOOHNYI BUTPATH, 2PH.,

C= 24760,3 + 27550 + 5945,2 + 5232,1 4+ 3869 4+ 89600 + 126000 +

12800 + 220000 + 38628,3 + 42021,1 + 25490 = 621896rpH.
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CobiBapricth | y mpoaykuii:
C
Cy = -, (5.24)

ne: B — BanoBuii 30ip, .
B=30X100 = 3000y4.

621896

= = 207
Cy 3000 07,32pH

5.3. Po3paxyHOK TeXHiIK0-eKOHOMiYHMX MOKA3HUKIB Po0OTH arperarty

Po3paxyHok  MoOxkHAa  OOMEXKHUTH  BH3HAUYECHHSIM  3MIHHOI  TEXHIYHOI
MPOyKTUBHOCTI arperary, BUTpaTH MajbHOT0, 3aTPaTH Mpalli Ha OJUHUII0 BUKOHAHOT
poooTH.

IIpooykxmuenicms acpecamy.

[IponyKkTUBHICTH arperaTy — 1€ OJMH 13 HaWTOJIOBHINIUX TOKA3HUKIB
BUKOPUCTAaHHS TEXHIKA B CLIBCHKOIOCIOAAPCHKOMY BHPOOHHMUTBI. IIpoayKTHBHICTD
arperaty — I1€ KUIbKICTh BUKOHAHOi poOOTH (BHCOKOi SIKOCT1) 3a TIEBHUN MPOMIKOK

Jacy, BU3HAYAEMO 3a (hOpPMYJIOHO:

Win = 0,1B'Vp'Tp’ ra, (525)
71e: v, — poboya IBUIKICTh arperary, BU3Ha4aeMo 3a (opMyJIoro:
Vo = Vm(1— i)
100" | km/rop., (5.26)

1e: V,, — TEOPETUYHA MBUAKICTh PYXY, KM/TO/.;
6 — kKoediIieHT OyKCyBaHHS
v, = 10-(1-(3,2/100)) = 9,78xm/rox.;
T,— gac poboTu arperaty, BU3Ha4aeMo 3a (OpPMyJIOH0:
Ty=Tw-Ie 1o, (5.27)

ne: T,, — TPUBAIIICTH 3MiHH, TOJ.;

[, — KoeilleHT BUKOPUCTAHHS Yacy 3MiHU
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T,=8x 0,96 =7,7rox.
W.,= 0,1 x 3,2 x9,78x7,7 = 24,09ra.
Bumpama nanvrnoco. Buznauaemo 3araibHy BUTPATy TAIBHOTO 32 (POPMYIIOFO:

G= Gp . Tp +Gxn: Txn+Gsn+ Tan KT (528)

ne: G,— BUTpaTa NajJbHOrO0 Ha pOOOYOMY XOJ1, KI/TONL.;

G,, — BUTpaTa NaJIbHOTO HA XOJIOCTI Mepei3au, KI/TO1.;

G,, — BUTpaTa MaJbHOTO Ha 3YNMUHKH, KT/TOI.;

T,,— 9ac Ha X0JI0CT1 mepei3iu, To1.;

T,,— yac Ha 3yNUHKH, TOJ.
G,=29x7,7+16,8x0,25+5,4x0,05=228 kr.

BuzHagaemo morekTapHy BUTpaTy MaJBHOTO 32 POPMYIIOHO:

Gs
Wax | kr/ra, (5.29)

G.. =228/24 = 9,5 kr/ra.

Gza =

3arpatu mpaili Ha OJJMHUII0 BUKOHAHOT poOOTH BU3HAYAEMO 32 (HOPMYJIOLO:

T'3M(P o+ P ())
3np =
W , TIOJ.TOJ./Ta, (5.30)
ne: P,— KUIbKICTh OCHOBHUX MPAIliBHUKIB,
Py— KUJIBKICTh IOTTOMDKHHX TpalliBHUKIB
3= (7x( 1 +0))/24 = 0,29m0x.r0a./Ta.
BucnoBku. IIpoBeneHO  TEXHIKO-€KOHOMIYHI  PO3PaXyHKH  IPOEKTY

BUPOIIYBaHHS COI 3 BUKOPUCTAHHSM YJOCKOHAJIEHOIO TIMOOKOpO3MyIlyBada Ta

co01BapTICTh OZepPKaHO1 MPOYKIIii, sika ckiagae 207,3 rpH 3a 11 TOTOBOT POIYKIIiT
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BUCHOBKU

Hamu Oyno po3poGiieHO IUIUIOMHHE TpoekT Ha Temy: «Po3pobka Ta
OOTpyHTYBaHHsSI KOHCTPYKTUBHUX TapaMeTpiB rpyHTooO0poOHOoro arperary I11'-3-100
JUISL TIJIBUILICHHS IKOCTI MEXaH130BaHOTO 0OpOoOITKY IpyHTY». B po6GoTi mpoBoauBCs
aHali3 Ta po3pOOJISITUCH: BUPOOHUYO-TEXHOJIOTIYHA XapaKTEPUCTHKA TOCIOIapCTBa,
MIPOBE/ICHO TJIaHYBaHHS BUPOOHUYMX IMPOIIECIB BUPOILYBAaHHS COi.

B po3paxyHKoBUX YacTHHAX MU IPOBEJH IUIaHyBaHHS BUPOOHUYMX IMPOLIECIB
Ta CKJIaJaHHs onTUManbHOro ckiaxy MTII Ha BUKOHaHHS CLILCHKOTOCIOAAPCHKUX
pobOIT B TOCHOAApPCTBI, a TaKOX pPO3POOJCHO YJIOCKOHAJICHHS IUIOCKOpi3a-
rinbokoposmymrysada [11'-3-100.

B TeopernuHiii yacTHHI 3allpOIIOHOBAHO PO3PAXYHOK EJIIEMEHTIB pOOOYMX
opraHiB IUIOCKOpiza-riumbokopo3nymryBada [I11-3-100, a Takox MpOBEACHHIA
PO3paxXyHOK KOHCTPYKI[IHHUX €JIEMEHTIB arperary.

B exkoHOMIYHIN yacTUHI MPOBEJEHI PO3PaXyHKH €KOHOMIYHOI €(hEeKTUBHOCTI
BUPOITYBaHHSI CO1 Ta COOIBAPTICTh OJIEPKAHO1 MPOAYKIIii, sika ckiagae 207,3 TpH 3a 11
TOTOBOI MPOTYKIIIi.

VY BIAMOBIAHOCTI 0 3aBIAaHHS HApsAy 3 MOSCHIOBAIBHOKO 3aMKCKOI0 OYyIJo
NIArOTOBJIEHO rpadiuHuil MaTepial.

B mimomy mnpu po3poOiri IUMIOMHOTO MPOEKTy Oyiu 3akpiruieHl HaOyTi
TEOPETUYHI 3HAHHS 1 HAaBUYKU CAMOCTIMHOI POOOTH, Kl € OCHOBOIO IJisi POOOTH

crierjiajicTa iHKeHepa-MexaHika.
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TexHIKO-eKOHOMIYH1 TOKa3HUKU BIIPOBA’KYBAHOTO MPOEKTY

[Toxaznuku Bapiantu

bazosnii [IpoexkTaun

1. HaiimeHnyBaHHs arperaris MT3 1523+ MT3 1523+
I1-3-100 [1-3-100

2. O06csr polit Q, ra 750 750

3. [IpomykTuBHICTH 3a 1 TOI EKCILTyaTaIlIHHOTO

yacy W, ra 20 24

4. Burpara nanuBa H,,,,, 1/ra 10 9

5. HopmatuBHe HaBaHTaxeHHS 1}, TOJT 31,4 29,4

6. Excrunyaraniiini BUTpatu Bcboro EB, rpH/Tra 158,65 124,37

7. 3apo0iTHa 1U1aTHA, TpH/Ta 69,45 72

8. AMopTH3aIliss OCHOBHHMX 3ac001B A, TpH/Ta 143,6 143,6

9. Butparu na [IMM B,,,,,, TpH/Ta 790 711

10. Butparu na TO, IIP, KP, 36epiransst Bpey,

—— 251,08 250,78

11. KamitaneHi BkiIageHHs Ha 1 ra KB, rpH. 1863,4 1965,4

12. IlpuBeneni Butparu Ha 1 ra /1B, rpH 1396,2 1235

13. Piunuii exoHomiuHu# edekt E,, TpH 18963

14. TepmiH OKYITHOCTI KamiTaJoOBKJIAACHb Ty,

POKIB 0
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