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Crynent Kopnau B.
( i ) (mpi3BuILIe Ta iHiMIATH)
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AHOTALIS

Koprau B. IlinBumieHHs epeKTUBHOCTI MOAPiOHEeHHs cTeldes JIIONHUHY HiJ 4ac
30MpaHHA LLJISIXOM PO3POOKH YAI0CKOHAJIEHOI KOHCTPYKUil noapidoHoBaya / BunmyckHa
kBaTiikaiiitHa poOpoTa Ha 3100yTTS OCBITHBOI'O CTYHEHs «0akajgaBp» 3a CHELlalbHICTIO
208 «Arpoimxkenepis». — JHAEY, Jduinpo 2026.

VY BCTyIHIN YaCTHHI AUIUIOMHOTO MPOEKTY MpeACTaBIeHa BUPOOHUYO-TOCIOIAPChKa
xapakrepuctuka B TOB «Tecma Tpeiin» Ta HOro OCHOBH1 TEXHIKO-€KOHOMI4HI MOKa3HUKHU.

B TeopernyHiii yacTHHI OMUCAaHO OCHOBHM PO3pPaxyHKIB pi3aHHs CTeOJOBOI MacH, a
TaKOXX NPHUBEACHI TEOPETUYHI PO3PAXyHKH poOOYOro opraHy Ta HOro KOHCTPYKTHBHI
PO3paxyHKH.

OxpeMo10 YaCTUHOIO MPEICTABIEH] 3aX0/1 3 OXOPOHU Tpalli.

Po3paxoBaHo ekOHOMIUHY €(EKTHUBHICTh BHUPOIIYBaHHS JIOMKWHA Ta COOIBApPTICTh

OTPUMAHOT NPOIYKIIIi.

JIIOIIMH, CLAAS LEXION 580, PI3AHHA, CTEBJIOBA MACA, OXOPOHA IIPAII],
EKOHOMIUHA E®EKTUBHICTD, TOB «TECMA TPEW]I».
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BCTYII

JIronuH BiAIrpae BaXIJIUBY POJb Y PO3BUTKY KOPMOBOi 0a3u AJi1 TBAPUHHUIITBA
Ta TMOJIMIIEHHI SKOCTI MiJ30JUCTUX MIIIaHUX TPYHTIB. BUAUIAIOTE Tpu BUIM
OJIHOPIYHOTO KOPMOBOT'O JIIOTIMHY: KOBTHH, CUHIN (BYy3bKOJMCTHUI) Ta OuTnid. Takox
ICHYIOTh 0OaraTopiyHi pI3HOBUAM L€l KyJIbTypH, LIO0 B1J3HAYAIOThCS BUCOKUMU
arpoTeXHIYHMMHU  BIIACTUBOCTSAMH Ta  KopMmoBoro  IiHHIcTIO. Cepen  ycix
CUICHKOTOCIIOIAPCHKUX KYJIBTYp JIIOMUH € JIIEpOM 3a BMICTOM Ol1Ka B 3€pHI.
3aJIe’)XHO BiJl BUJIY Ta COPTY IIeMl MOKa3HUK BapiroeThesa B Mexax 38—50%. Yactka
0€3a30TUCTUX EKCTPAKTUBHUX peuoBUH ckianae 25-40%, xxupiB — 5,5-20%. Conoma
JIOMUHY MICTUTH 6,5-9% Oinika, a C1HO, 3arOoTOBJIEHE B TIepioja UBITIHHA, — 110 17%.
BopomrHo, BUTOTOBIIEHE i3 COJOMH Ta CiHA JIONMUHY, € TMOXXUBHUM KOPMOM JIJIs
CLIBCBKOTOCIIOIAPCHKUX TBapuH. KpiM TOTO, KOPMOBHUH JIONUH KYJIbTHUBYIOTH IS
cuinocyBaHHs. B Ykpaini mociBHI 10111 KOPMOBOTO JIOMUHY OXOILTIOIOTH TPUOIU3HO
250 THc. ra. 3acTOCYBaHHS CYMICHHMX TMOCIBIB KYKYpY/J3H 3 KOPMOBHUM JIOTIMHOM
CYyTTEBO TIJBUINYE OITKOBHI BMICT y 3eieHid maci. [JlocmipkeHHs, MpoBeIeHl Y
JIbBIBCHKOMY JIep>KaBHOMY arpapHOMy YHIBEPCHUTETI, OKa3aju, M0 MPU CHUILHOMY
BUPOIIyBaHH1 >KOBTOTO JIIOMHHY 3 KyKYPYA3010 BPOXKAHHICTh 3€JICHOI MaCU KYKypy/A3U
nocsirana 480 1/ra, monuny — 95 1/ra. CepenHi MOKa3HUKH BPOKAHHOCTI 3epHa
KOPMOBHX JIFOITUHIB € BITHOCHO MOMipHUMH: )K0BTOr0o — 10-15 1/ra, 6110r0 — 10 20
i/ra. Ilpore 3a yMOB HOTpUMaHHsS BHCOKOI'O PIBHS arpOTEXHIKM Ta BIPOBAKCHHS
IHTEHCUBHUX TEXHOJIOTIH YPOXKalHICTh 3€pHA, OCOOJIMBO OLIOTO JIIOMHHY, MOXKE

caratu 25-30 1/ra i Buiie, a 3eienoi Macu — 450-500 1i/ra.

TakumM dYHMHOM, BHpPOIIYBaHHS JIIOMKHY B  CLIBCHKOTOCIIOAAPCHKUX
MiIPUEMCTBAX Pi3HUX (HOPM BIACHOCTI € aKTyaJbHUM 3aBJAaHHSM ChOTOACHHS. L5
KyJbTypa 37aTHa 3aJ0BOJIbHUTHA SK BHYTPINIHI TOTpeOM TOCMOAApPCTB, TaK 1
3a0e3meunTy peami3aililo IMHHOI KOPMOBOI CHUPOBHHH [IJIi OTPUMAHHS 3HAYHOTO

€KOHOMIYHOTO MPUOYTKY.



1. BAPOBHUYO-TOCIIOJJAPCHKA XAPAKTEPUCTHUKA
TOB «TECMA TPEW JI».

1.1. 3arajgpHa XapaKTepUCTHKA rOCIOIaPCTBA

TOB «TECMA TPEW]» po3ramopane B JIHinponeTpoBchKiii 06i., m.JIHinpo,

ByJ. llentpanbsha, 6yn.70-A. CBOIO rocrofapchKy MisNIbHICT TOBAPUCTBO 3A1HCHIOE

Ha TepuTopii cena HoBoosiekcanapiBka Ta Ha IPWIETVIMX [0 Cella TePUTOpisX (pHcC.

1.1).

Google

Puc. 1.1. — Tepuropiansa npunanexnicts TOB « TECMA TPEM]I»

Ceno HoBoonekcanapiBka 3HaXOAUTHCS Ha Oepesi piuku J[HIIpo (B OCHOBHOMY
Ha TpaBoMy Oepe3si), BHUINE 3a TEUI€I Ha BijacTaHi 1| KM po3ramoBaHe ceno [ipkw,
HIDKYE 3a Tedi€ro Ha BifcTaHi 3 kM posrtamoBaHe ceno Camose. Ilo cemy mpoTikae
MePEeCUXarunii CTPYMOK 3 3aratoro. [lopyd npoxoauTts 3ami3Hulls, ctanilis [BkiBka 3a
1,5 km.

3acayBamum cemo B 1920 pomi  mepeceneHmi-OimHAKH 3 cin BsuecnaBka,

Komumanka, YepusBka, C1aBropoachbKoTo MOBITY .


https://uk.wikipedia.org/wiki/1920

B rocnomapctBi  3aliMarOThCS BUPOIIYBaHHSIM 3€PHOBHX, 3€pHOO000BUX,

TeXHIYHHX, OJIMHUX, COI.

1.2. TexHiko-eKOHOMIYHi MOKA3HUKHU IOCMIOIAPCTBA

1.2.1. IpyHTOBO-KJIIMATHYHI YMOBH BeI€HHs IOCHOAAPCHLKOIL isJILHOCTI

TOB «TECMA TPEM]I» posramoBaHe B jicocTenosili 30mi Ykpainm, nue
MOMIPHO TEIUIMH KJIIMAT 3 IOCTATHBOIO KIJIBKICTIO onaAiB. HalixomoaHimmit Micsip —
Cl4eHb, HAUTEIUTII — YEepBEHb 1 JIUMEHb. POCIMHHICTh MpE/CTaBICHA JIUCTIHUMHU
JicaMd 3 TpaB'SHUM TIOKPUBOM 1 TPaB'THUCTOI POCIMHHICTIO JIYYHHUX CTEIIiB.
30HaNBHUN TIPYHT B pailoHI TOCMOAAPCTBA — CIpHUM JIICOBHM OMiJ30J€HUN TPYHT 3
BUPAXEHUM TYMYCHHM TOpuU30HTOM. [lif3oaucTHii TIpoIleC MEHII BUPAXKEHUM
NOPIBHSIHO 3 JIEPHOBUM, IO CTBOPIOE Kpalllli yYMOBH JJiS YTBOPEHHS JI€PHOBO-
MiA30JIMCTUX 1 JTY>KHUX YOPHO3EMIB. 3a CTyNIEHEM OIi30JIEHOCT], BMICTOM I'yMyCy Ta
MOTYXKHICTIO TYMYCOBOT'O TOPU30HTY CIpy JIICOBY MiACTHJIKY MOJIUISIOTh Ha CBITJIO-
cipy, cipy Ta TEMHO-CIpPY.

OcHOBHUM 3aCO00M IMiJIBUILIEHHSI POJIIOUOCTI IPYHTY € MOTJIMOJIEHHS OPHOTO
niapy, CUCTeMaTUYHE BHECEHHS! OPraHIYHHUX 1 MIHEpAJIbHUX JTOOPUB, 3aTPABICHHS Ta
0opoTh0a 3 epo3i€ro.

1.2.2. MarepiajgbHO-TeXHiYHA 0a3a rocnoaapcTaa

HaliBa>xuBIIIO0 CKIAJ0BOI0 MaTepiaibHO-TEXHIUYHOT 6a3u € 3eMJIsi, MU TIPO
BOXJIMBICTh 3€MJIi AK CKIAJOBOi MaTepiaibHO-TEXHIYHOI 0a3u  CITBCHKOTO
rocroAapcTBa. 3eMiis € OCHOBOIO /ISl BUPOIIYBAaHHSA CIIIbCHKOTOCIIOAAPCHKUX KYIBTYP
Ta € HA/I3BUYAITHO 3aJICIKHOIO BiJl MPUPOIHUX YMOB Ta /il MPUPOTHUX YNHHHUKIB.

V konkperHomy npuxiagi TOB «TECMA TPEM]I» mae 3390 ra 3emui, sika
MpUIaTHA I BUPOIILYBaHHS CUIBCHKOTOCTOMAPCHKUX KyIbTyp. s mocATHEHHS
HAMIYEHUX TUIaHIB Ta BHPOINYBAaHHS MPOMYKIi BaXIWBa SKICTh Ta CTPYKTypa
MOCIBHUX muionl. Taki JaHi MOXXYTh OyTH BaXKJIMBUMU JIJIsL OLIHKH €(EKTUBHOCTI Ta

MOTEHI1aNy CLILCHKOTOCIIOAAPCHKOr0 MiAMPUEMCTBA.
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Tadauus 1.1. - CtpykTypa 3eMeIbHUX YIifb TOCIOIapCTBA

Ha3sBa yriap Ilaoma, ra Crpykrypa, %
Bceroro 3emens 3390 100
y TOMY YHCJII:
3 HUX pULIL: 3330 98,2
[IACOBHIIA 1 CIHOKOCH 42 1,2
111 3a0y10BOIO 18 0,6

VYci KyabTypy BUPOITYIOThCS 3a THTEHCUBHOIO TEXHOJIOT1IO, 1110 1€ MOXKJIUBICTh
30UIBIIUTHA BPOXKAUHICTD KYJIBTYD.
CrpykTypa MOCIBHUX IUIOI 32 OCTaHHI POKHM MpeJcTaBieHa B Taobmuil 1.2.

Tadauus 1.2. — KynbTypu, 1110 BUPOIIYIOTHCS B TOCTIOAAPCTBI

Ilnoma, | Bpoxkaiinicts, | BanoBuii | CobdiBapricTh,
KyabTypa .
ra u/ra 30ip, T TPH./T
Cos 455 18,0 819,0 420,1
Pinmak 320 22,5 720,0 330,0
O3uMa MIIeHUIs 820 42.6 3493,2 280,0
Osgec 295 25,1 737,5 250,4
Kykypynaza 480 41,0 1968 785,0
['peuka 180 10,5 189,0 821,0
COHAILIHUK 560 24,0 1344,0 854,2
XKuro 220 38,6 849,2 320,1
EdexTnBHE BUKOPHUCTaHHS MAIIMHH Y CUIBCHBKOMY TOCIOJAPCTBI 3HAYHOIO

MIpOIO 3aJIe’KaTh BiJl ONTHMAIbHOI CTPYKTYpH 1 KutbKicHoro ckiaxy MTII, mns
HAIIIOTO TOCHIIKyBaHOTO ToBapucTBa ckinaa MTII npencrasnenuii B Tabmut 1.3.

Taoaunusa 1.3. — MammHHO-TPaKTOPHHI NapK rocro1apcTBa

Mapxka KinbkicTs Koe(biuieHT
TOTOBHOCTI
BCHOI'0 | MpanesfaTHi
TpakTopu:
JOHN DEERE 8530 2 2 1,00
XT3-150K 5 4 1,00
MT3-80.1 8 8 1,00
MT3-82.1 6 6 1,00
KoMmo0ajiiHu:
Claas Jaguar 840 2 2 1,00




Claas Lexion 480 1 1 1,00

Jaguar-840 1 1 1,00

Holmer 1 1 1,00
ABTOMOOIJTi:

KamA3-5320 4 3 1,00
Ilindoupaui:

JKBP-10 3 3 0,75

I1B-6 5 4 0,57

TIIP-4,5 1 1 0,56
OnpuckyBaui:

OIII11-2000-18 8 8 1,00
IIpnyenu:

2-I1TC-4 20 20 0,78
Po3knaaui:

HPVY-05 8 7 0,88

MBY-5 5 4 0,80
JIVIHUJIBbHUKH

JIAT-15 2 2 1,00
Ilayru:

GregoireBESSON 2 2 1,00

[Tnyr Lemken 2 2 1,00

ITHSI-5-35 1 1 1,00
I'pabai:

I'BP-6 8 6 0,75

I'BK-6A 7 7 1,00

CiBajku:

Vaderstad 4307 1 1 0,90

Horsch 2 2 1,00

JOHN DEERE 4545 1 1 1,00

JOHN DEERE 31574 1 1 1,00

PemonTHO-00CTyroByroua 6asza rocrnojapcTBa IMpU3HAYeHA IS 3aro0iraHHs
BIIMOB, YCYHEHHS HECIPABHOCTEW Ta MIJTPUMAHHS TEXHIKM B pPOOOYOMY CTaHI.

PeMonTHO-00CTyrOBYIO4a 0a3a 3HAXOUTHCS HA TEPUTOPIT TOCIIOAAPCTBA.

Ta6auus 1.4. - [lepioguunicts npoBeaeHHss TO

[lepionuuHicTh 00CTYTOBYBaHHS
Ha3Ba texniku

TO-1 TO-2 TO-3
Tpakropu, MOTO-TO/I. 125 500 1000
CamoxigHl KoMOalHH 1 MaIIuHU, 60 240
MOTO-TO/I.
BanTtaxni aBToMO001J11, KM 2500 10000
JlerkoBi aBTOMOO1I1, KM 3000 12000

10



ABTOOYCH 1 creriajibHI
aBTOMOOLII1, KM

2800 11200

EdexTuBHICT, BUKOPUCTAHHS TEXHIKU 3aJI€KaTh B1J 3a0€3ME€UEHOCTI KaJpaMu,

iXHBOT KBaJ(iKalli, opraHizaiii poooTH.

1.3. OOrpyHTYBaHHSI T€MH JUILJIOMHOT 0 IIPOECKTY

CporojiHi, BUpOOHUKH Ha CUILCHKOTOCTIOJAPCHKUX 3EMIISIX BIJJAIOTh MepeBary
PUHKOBHUM KYJIbTypaM, 3aMiCTh THX, sIKi aJIaliTOBaHi 10 KOHKPETHOI 30HU. ToMy Ha Ha
CHOT'O/IHIIIHIM JA€Hb BCe OUIbIIE IUIOLI MiJ KyKypya30l0, pimakoMm Ta coero. Ipore,
Yyepe3 He3HAHHS CIIPaBy, BAPOOHUKHY HE 3BEPTAIOTh yBArk Ha TaKi KyJIbTYPH SIK JIFOTTHH.
JIfomH HE TMOCTYMAEThCS COI 32 T'OCIMOJAPCHKUMH SIKOCTSAMH Ta TEPEeBUINYE ii 3a
BPOKaNHICTIO, MAIOYH MPHU [[bOMY 3HAYHI €KOHOMIYHI [TepeBar.

JIronmuH BY3bKOJIHMCTUN Ma€ BUCOKY KOPMOBY IIHHICTh, OJIU3BKY 0 CO1, 3aBISKH
BUCOKOMY BMICTy Oinky B 3epHi (35-48%) Tta 3eneniit maci (18-22% mo cyxiii
PEUYOBHHI), CHPHUSATIMBOMY CITIIBBITHOIICHHIO aMIHOKHUCIOT 1 MTPAKTUYHO IOBHIM
BIJICYTHOCTI 1HT101TOPIB TPUIICHHY.

VY coi, HaBiTh, B yJIBTPAPAHHBOCTUIIINX COPTIB BETETAIlIMHUN Mepioj] CTAaHOBUTD
90-95 aniB B 30Hi JlicocTeny, a B HAIIMX YMOBaxX BOHU MalOTh 3HAYHO JOBIIHM Mepio
nocturansi. CTIMKICTh 10 HU3bKUX TEMIIEpATyp Ha paHHIX e€Tanax po3BUTKY, ITUM HE
nopajye Bac cosi. | HaliroioBHiIa epeBara — 3 JErkicTio Ha 611HuX rpyHTax [lomices
3abe3reuye Bpokail 3epHa Ha piBHI 2-4 T/ra, cos B cepenHpomy 1,2-1,5 T/ra, B
KpaloMy BHUIAAKy 2 T/ra 3a IHTEHCUBHUMHU TexHojorismu. [Ipu mepepoOii Ha
KOMOIKOPM JIFOITMH BY3bKOJUCTHH HE OTpeOye TEII0BOi 0OpOOKH.

B cepennpoMy oamH rekTap aronuHy 3anuiiae micis cede 50-100 kr azory, 30 kr
docdopy, 50 xr kamiro.3 iHIOTO OOKY, MPOHUKAIOYH Yy TPYHT a0 1,5 M i Oinbie,
KOPIHHS JIONMWHY TOTJIMHAE 3 TPYHTY paHille BUMHTI 3 OPHOTO MIApy Kaslii Ta iHII
Makpo- 1 MIKPOEJIEMEHTH 1 MOBEpPTaE iX y KOPEHEBMICHWI TOPU30HT, OOepirarouu
TPYHTOBI BOAM BiJl 3a0pyaHeHHs. OCh YOMY JTIOTIHMH, SIK JKOJ{HA 1HIIA KyJIbTypa, MOXKE
obxonutrcs 6e3 1oOpuB, 110 Ja€ HOMY 3HAYHI TIEPEeBary Mepe]] IHIUMHU KyJIbTypaMHu.

Came TOMy Tema JUIJIOMHOTO MPOEKTY «YJIOCKOHAJIEHHS MPOLECYy MeXaHi3alii
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noApiOHEHHsT CcTe0JI0BOI Macu IMiJ 4Yac 30MpaHHs JIONHWHY 3 YAOCKOHAJEHHSIM
KOHCTPYKII1 TOAp1OHIOBaYa»

B pospaxyHkax AMIUIOMHOrO MpOeKTa OyAeMO BKJIIOYATH HAUOUIbII €KOMIYHO
JOIUIbHY TEXHIKY (TpakTopu, KOMaOaWHHM TOINO), HaBITh AKIO 1i HEMae B
rocrnoAapTcBl B HassBHOCTI. ['0J10BHOIO MeTOI0 poOOTH Oy€e peKOMeHaalisl HaOIbIn

ONTUMAJIBLHOTO TEXHIYHOTO 3a0€3MEeUeHHS JJ1s1 BAPOOHUIITBA JIIOMHUHY.
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2. OI'JISAJ] ICHYIOUMX KOHCTPYKIII MAIIIUMH
2.1. O2na0 koncmpykuii noopionroeauie

Sxuo HezepHoBa yactuHa ypoxkaro (HUY) B MuHyinomy BHKOpHUCTOBYBajacs
Ui TOTpeOd TBAapUHHUIITBA, TO B JAaHUW dYac, y 3B’A3KY 3 3MEHIIEHHSM MOTOJIB S
TBapWH, Mocrtana mnpobiema edpexktuBHoro BukopuctanHda HUY. Ognum 3 1nuisxis
BUpimIeHHS 11i€] mpobaemu crano Bukopuctanus HUY miist ynoOpeHHs TpyHTy.

3acTocyBaHHS TEXHOJIOTIT 30MpaHHs 3€pHOBUX KYJIbTYP 3 YKIAJaHHSIM COJIOMHU
y BQJIOK I TMOAANBIIOrO ii 3apoOisSHHS B TPYHT, NPU3BOAUTH A0 3HAYHHUX
eKCIUTyaTallifHMX  3aTpaT. 3acTOCYBaHHS  TEXHOJIOTII 30MpaHHS  3€pPHOBUX
3epHO30UPATTLHIMU KoMOaifHamu, K1 oOJaHaHi noApiOHIOBaYaMHu-
PO3MOILTIOBAYaMHU, TTOKPAIIUIIO SKICTh po3noainy HUY mo nmoBepxHi mosis 1 3HU3UIIO
eKCIUTyaTalliiHi 3aTpaTH.

[MogpiouroBaui (HUY) mo 3epHO30MpanbHHX KOMOAHHIB KaaciikyroThCsa 3a

Croco0OM pyHHYBaHHS COJIOMHUCTHUX MarepiaiiB Ta KOHCTPYKI[IWHUM BUKOHAHHSIM

@HTODHL puc. 2.2, a Bapabanni, puc. 2.2, 0

BeprtukanpHi
T"opuzoHTaNBH

Puc. 2.1.- Knacudikaris noapioHoBa4iB

noapioHtoBauiB (puc. 2.1.).
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Puc. 2.2.- Cxema nosipiOHIOBaYIB:

1- xnaBin coloMOTpsca; 2- HOX1; 3- CIPSAMOBYBaYl TOTOKY

[TonpiGHIOBavi-BEHTWIIATOPH 32 IPUHIIMIIOM PO3TALTyBaHHS 1X OCI OIS IOTHCS
Ha BEPTUKAJIbHI, MOXWII Ta TOPU30HTANIbHI. AJle HAOUIBII MHUPOKE PO3MOBCIOHKEHHS
3HAUIIUIM MOIPIOHIOBAY1-BEHTIIISITOPHU, BICh SKUX PO3TallIOBaHa TTOXUIIO.

He3Bakaroun Ha 3Ha4HI BTpATHU €HEPrii, MOAPIOHIOBAUI-BEHTHIISITOPU 3HANIILITN
3aCTOCYBaHHS TOMY, II0O BOHHM € BIJIHOCHO IPOCTI 1 KOMIAKTHI 32 KOHCTPYKIII€IO,
3a0€311euy0Th BUCOKY CTYIIHb NMOAPIOHEHHS Ta BUKOHYIOTH OJHUM POOOYHM OpPTaHOM
nBa nporecu: noapionenus HUY 1 nmoganbine ii 3aBaHTa)KEHHS Y MPUYIIL.

3 METO0 3MEHIIIEHHS BTpAT €Heprii OyJin CTBOPEHI 1 OpraHi30BaHO MPOMHUCIIOBE
BUPOOHHUIITBO TMMOApiOHIOBaYiB OapaGaHHOro THHy. B mmx moapiOHIOBaYax
3aCTOCOBYETBHCS SIK )KOPCTKE, TaK 1 MapHipHE KPIIJICHHS HOXKiB Ha Baiy. HoX1 MOXYTh
OyTH pO3TalIoBaHi psaMH B3JI0BXK Bajia, B IIIaXOBOMY MOPSIKY 1 IO TBUHTOBIH JIiHii.
Cami HOX1 MOXKYTh MaTH Pi3Hi ()OPMH BUKOHAHHS, HATIPUKIIAJI, Y BUTJISAI CETMEHTIB,
JIACKIB, MOJIOTKIB TOIIIO.

Y  momepenHi  AECATHIITTA  IMHPOKOTO  3aCTOCYBaHHS  yHIBEpCAJIbHI
noipiOHIOBavi OapabaHHOTO THITY (pHC. 2.3), 0 BUKOPUCTOBYBAIHCS I 30UpaHHS

COJIOMH ¥ TIOJIOBH PO3/ITIEHO 200 Pa3oM MOTOKOBUM CITIOCOOOM.
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Puc. 2.3.-Cxema yHiBepcaqbHOTO MOJIpiOHIOBAYA;
a — 3aBaHTa)XEHHs COJIOMM 1 MOJIOBH B MpUYII; O — YKIaAaHHS COJIOMHU 1 MOJIOBH
y BaJIOK: | — mpOTHpi3aibHI €eMEHTH; 2 — MOJpiOHIOBaIbHUI OapaldaH 3 HOXXaMHu; 3 —

BUBAaHTAXXyBaJbHUM NaTpyOOK; 4 — BaIKOyTBOPIOBAY.

B pe3ynbrari HACTYMHOTO €Tamy PO3BUTKY KOHCTPYKIIM MOApIOHIOBAadYIB 10
3epHO30MpaIbHUX  KOMOaiiHIB ~ Oyna  cTBOpeHa  MOJelb  MOJpiOHIOBaYa-
posnoaimtoBaqal IMPC-2  (puc. 2.4). TlompiOHIOBa4i Takoro KOHCTPYKIIIHHOTO
BUKOHAHHS (YHKIIOHAIBHO 3IWCHIOIOTh HE TiUIbkM moapibnenHs HUY, a u ii
PO3MOIICHHS Ha MOBEPXHIO IPYHTYHA IIUPUHY 3axBaty 4 — 6 M.

[ToapibuIoBau-po3noaitoBay 10 kombaitHa “/{ou-1500" (puc. 2.5) BUKOHaHUH
y BUIIAAI 30ipHOI 3BapeHOi METAJTOKOHCTPYKIlii, HABIIIEHOT HAa 3aJHI0 YaCTHUHY
KoMOaifHa 1 BKIIIOYA€E KOPIYC, BCEPEAMHI SIKOTO PO3TAIIOBAHUHN HMIUTOK MOBOPOTHUM
BEPXHiH 1 IUTOK TOBOPOTHUM HIKHIN. []0 HUKHBOT YaCTHHU KOPITyca KPIMUTHCS OJIOK
noapiOHIOBaYa. YcepeawHi Ofoka po3TamioBanuii OapabaH 3 TPOTUPI3aTLHUMU

CIICMCHTaMHM.

Puc. 2.4.- [TogpiOHIOBaY-pO3MOIITIOBAY HI/IPC-Z
15



Jo Onoka moapiOHIOBaya 1 10 KOpIyca MPUKPIIJIEHUH PO3NOJLIIOBAY ITOTOKY
HYY. Onucanuii noapibHoBau-po3noauioBay 3adesneuye noapionenns HUY ta ii

po3moain Ha mupuHi 4 — 6 M abo ykinaganHs HUY 6e3 noapiOHEHHS y BaJIoOK.

Puc. 2.5.- [loapiOHIoBau-po3noauiioBad 3epHO30MpanIbHOro KomOaiiHa

“Ilon-1500”

[Toapi6utoBau-posnoaimoBad HYY Fine Cut 3aBasku KpuiaomoaiOHUM HOXKaM
posnoainsie skicho HUY Ha mmpwuHi, sKa BIAMOBIAAE IMUPHUHI 3aXBaTy *KXHUBAPKHU.
[lomoBa TakoX HampaBJSEThCS MNPAMO Ha mMoApiOHIOBanbHUM Oapaban. Fine Cut
3abe3neuye BiIHOCHO Kpamuii po3noain HYY npu poGoTi Ha cxunax abo mpu po6oTi
B YMOBax BITpy, 3MiHa HaJIAIITYBaHHS B 3aJI€KHOCTI BiJ BITPY B Iporieci poOOTH

3I1HCHIOETHECS JUCTAHIIIHHO.

VY cyvacHux 3apyObKHUX KoMmOaitHax, Hampukian, ¢ipmu John Deere nms
poskunanus HUY 3acTocoBytoTh moapiOHIOBadi-po3MOALTIOBAYl, sIKI 3a0€3Me4yI0Th

PO3IO/II COJIOMHM Ha IUpHHi 10 9 M (puc. 2.6).

Puc. 2.6. - [IlonmpibnroBau-posmogimoBay Fine Cut 3epHO30HpanIbHOTO

koMbOarina John Deere
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Oxkpim Toro, ¢ipma John Deere po3poOuia Takox moapiOHIOBAU-PO3MOIITIOBAY

Power Cast (puc. 2.7).

Puc. 2.7.- TloapiOuroBau-posnofgiaoBad Power Cast 3epH0O30MpaIbHOTO

komoOaiina John Deere

VY 11bOMy BUCOKOTIPOIYKTUBHOMY IMOAPIOHIOBAYi-pO3MOAIIOBaYl Mepen0adyeHo
100 HOXIB, sKI pO3TAllOBaHI B YOTHUPH PSAHW, HABIPOTH HHUX 3aKpirmieHo 57
CTaIllOHAPHUX HOXIB, 110 3a0e3neuye apioHy pizky HUVY.

3a nanumu ¢ipMu - BUpOOHHMKA HABITh B YMOBaX BITpY Il MPUCTpiil 3a0e3neuye
PO3KHUIaHHS COJIOMHU Ha MUPHHY 10 12 MeTpiB. HamamryBaHHs 71 KOMIIEHCAIIIT BITPY
MO>KHA 3/1HCHIOBaTH uepe3 1eHTp yrpasiinHasi Command Center B kaOiHi.

®ipma CLAAS y xomb6aitni TUCANO BukopucTajiia HOBUN MOApiOHIOBAaY-
posnonumoBadu HYY SPECIAL CUT (puc. 2.8) 3 80 HOoxamu, siki 3a0€3Me4yIOTh
axicHe nmoapionennss HUY. IoapibHoBau-po3noaiII0OBaY BMUKAETHCS 1 BUMUKAETHCS

EJIEKTPOT1APABIIYHUM CIIOCOOOM.

Puc. 2.8.- IloapioutoBau-posnoginmoBay SPECIAL CUT 3epHO306mMpaibHOTO
kombaitna CLAAS TUCANO
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Oco0nuBe 3HAUYEHHA Ma€ CXeMma pO3TallyBaHHS HOXIB Ha POTOPI MPHUCTPOIB.
[Ipu 30epexeHH1 3arajabHO1 JUIsl BC1X TEHIEHLIT TPaJuLIMHOTO PSIHOTO pO3TallyBaHHS
pobouux enemenTiB, pipmu Case IH, Massey Fergusson, Challenger, Gleaner (potopu
cuctemu Fine Cut Il kom6aitHiB cynepcepii S8) mponoHytoTh noapiOHIOBaYl 3 JBOX-,
TphOX- a00 4YeTHUpexXcHipaJbHUM PO3MIIIECHHSM HOXIB, @ TaKOXX 3 TBHHTOBHUMH,
CXOIIAThCS B IEHTpl poTopa psgamu (puc. 2.9). CTBEpmIKYeTbCs, IO YCTaHOBKA
MOJIOTKIB TO CHipadl crapuse OUIbII SKICHOMY MOJAPIOHEHHIO 1 PIBHOMIPHOMY
PO3MOILTY HABaHTAXKEHHA Ha poTOpP. CXOASTHCS B LICHTPI PsiiM 3a0€3MeUyI0Th XOpOUTY
3aXOIUTIOI0YY 3/1aTHICTh POTOpA.

3 METOI CTBOPEHHS CHPSMOBAHHMX TMOBITPSHUX TIOTOKIB, IO CIPHUSIIOTH
MPOCYBAaHHIO YAaCTUHOK JI0 BUXOJY 3 MOAPIOHIOIOYOTO MPUCTPOIO, 0arato cydacHUX
KOHCTPYKIIi MOJpiOHIOBaYIB 3a0€3MeUeH] JIONATSIMHU, BCTAHOBJIEHUMH Ha TOPIIAX
poropiB (cucremu Redecop "Maximum Air Velocity" ans kom6aiiniB New Holland,
Claas "Lexion", John Deere Ta in. ). [Ipuctpoi MAV (puc. 2.10, a) m103BOJISAIOTH
PO3BUBATH MIBUIKICTH MOBITpsAHOro motoky a0 110 mph (49,2mc™?) i Gimpm, mo

MO3UTHUBHO BILJIUBAE HA SIKICTh PO3MOJILTY OAPIOHEHOT COIOMU.

Puc. 2.9.- Po3ramryBanHs HOXiB Ha poTopi noapioHoBaya cuctemu MagnaCut:

TpUpsHEe TBUHTOBe KombOaitHIB cepiii 7000, 8000, 9000 (a); mBopsiAHE TBUHTOBE
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koMmOaiiHiB Case IH (0); Tpexpsinne, 3 poTopamu B 1IeHTpi y komOaiina Case IH 7140
(B).

BupimeHHsM 11bOro NUTaHHsS y O1I0PYCHKUX PO3POOHUKIB CTajla YCTAHOBKA Ha
potopi conomomnopioHoBaya kombOaitHa K3C-812 «Ilanecce GS812» miapHipHO
3akpimieHux Jionatok (puc. 2.10, 6). Po3mimeHHss B MIaXOBOMY MOPSAKY 3
MOJAPIOHIOBAJIBHUMHM  HOKaMU TaKHMX JIONMATOK CIPHUSE TaKOX IOJOBXKHBOMY
PO3IICTNIEHHIO OIPIOHEHUX CTeOEN 1 HAJaHHIO M J0JJaTKOBOTO IMITYJIbCY, 32 PaXyHOK
yaapy. i & uin nepeciiiyloTb Ipy BUKOHaHHI MOJIOTKIB 3 (irypHumu (popmamu

nonepeyHoro nepepizy (I1- 1 I'-oOpa3zHi).

Puc. 2.10. - IloBiTpsiHi Jomati poTOpiB MOAPiIOHIOBAYIB: TOPIIEBI, CHCTEMH
Redecop, MAYV (a); mo3znosxHi, mapHipHo BcranoBieH1 (K3C-812 «Ilanmecce GS812y)
(0).

3epHO30MpalibHI MallMHU MalOTh 3a0e3MeuyBaTH BHCOKOSKICHE 1 CBOE€YACHE
30upanHs xmi0iB. [lapamerpu poOOYMX OpraHiB MalMH Ta PEXUMHU iX poOOTH
MOTPIOHO Y3TrOKYBaTH 3 YMOBaMU 30UpaHHS CUIBCHKOTOCTIONIAPCHKHUX KYIbTYP.

BucHoBku. 30upaHHs BpOXKal JIONUHY PO3MOYUHAIOTH, KOMH TOOypie He
menmre 80% 6001B, MOYHYTH MiJIcCUXaTH CTeOa, a BOJIOTICTh HACIHHS Oy/1e MEHILIOIO

22%. Y pasi HEoOXiTHOCTI MPUCKOPECHHS MO3piBaHHS 3€pHA, MiJCYIIyBaHHS CTEOEI
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JIONMHY 1 Beretryrouyux Oyp'sHIB MNpPOBOAATH JAecHKaliio y (a3l (pi3ionoriyHoi
CTHUTJIOCTI, IKY BU3HA4alOTh, SIK MPABUJIO, 32 CBITIO-)KOBTUM 3a0apBJICHHAM KOPIHLS
3apojiKa HaCIHUHM. J[JIs1 [bOTO BUKOPUCTOBYIOTH IIPENapaTH PEryioH, perjoH cynep (3-
4 n/ra) npu Butpati Bogu 350-400 n/ra. Po3ainpHe 30MpaHHs MOB'SI3aHE 3 BEJIUKUMU
BTpaTaMu BHACJ1JI0K 00JaMyBaHHs 0001B y ’KOBTOI'O JIIONUHY, 3arHUBAHHS HEJI03P1IIO]
MacH y BaJIKy. [CHyI0U1 % CKOPOCTUTJII COPTU AAl0Th MOKJIMBICTh 30MpaTH JIIONUH 0€3
MPOBEJICHHS JecuKalii nmpsiMuM KoMOaliHyBaHHAM. [lepes mouaTkoM wi€i omeparii
HEOOXI1JHO BIJPEryJIoBaTH MOJOTWIBHUM amapaT KomOaiiHa myig 3a0e3rneyeHHs
MOBHOTO OOMOJIOUYBAaHHS 3€pHAa Ta 3amoOiraHHs HOTO TpaBMYBaHHIO (KLJIBKICTh

o0epTiB OapabaHa MOJIOTUIILHOTO anapara cjiij BctTaHoBUTH Ha piBHI 500-600 3a 1 xB).
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3. TEOPETUYHA YACTHUHA

3.1. Onuc g0CaiTKyBaHOT 0 arperaTty

3.1.1. 3acanvnuii onuc 00cniorHcysanozo Komoainy

3epno3oupaiabni komoaiinm Claas Lexion 580. OcHoBHi BuMOra 10
3epHO30MpaAIbBHUX KOMOAWHIB - 1€ HAJIMHICTh BCIX BY3JIB 1 arperariB, BHCOKa
MPOYKTUBHICTh, EKOHOMIYHA BUTpATa MajJKBa 1 MAaCTWJIbHUX MaTepiaiiB, KOMPOPTHI
YMOBH poboTu oneparopa. Llum BuMoram moBHiCTIO BiAnoBigal0Th komOaitnu Claas

cepii 500 (puc. 3.1).

Puc. 3.1.- aranpuuii Buriasa komoOaiiny Claas Lexion

TexHiuHi 0c001UBOCTI
Komo6aiin Claas Lexion 580 moemHye B CBOiX XapaKTEpHCTHKaX MEpeBaru
MOTYXHUX, ajJie IOPOTUX MAIMH HOBHX CEPii 3 MOMIPHOIO BapTICTIO 1 EKOHOMIYHUM
3MICTOM TEXHIKH CepeaHbOI MOITHOCTHOU KaTeTOpii.
Y KOHCTpPYKIIitO IIi€i MaIllMHU 3aKJIaJeHWd I[IHHAKW JOCBiA eKCIuTyaTarii

MOTIEPETHIX PO3POOOK 1 PSiJT OPUTIHAIBHUX TEXHOJOTIYHUX T4 TEXHIYHUX PIIICHb.
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Ha nymky daxiBuiB, koMOaifH 3a BciMa mapamMeTpamMu BIANOBIAa€ YHMHHUM
arpOTEXHIYHUM, E€KOJOTIYHUM 1 MAIIMHOOYJIBHMM CTaHIapTaM, a 3a OKPEMUMU
XapaKTepUCTUKaMU NIEPEBEPIIYE MOKIUBOCTI OJHOTUITHUX OPEHIOBUX aHAJIOTIB.

Bucoka mnponyktuBHicTh koMOaitHa ClaasLexion 580 3a0e3neuyeThcst
KOHCTPYKIIIEI0O KOMOIHOBAaHOTO MOJIOTHIIBHO-CEMApPYIYOoro By3Jia, 110 BUKOPUCTOBYE
TexHoJorito, oOmonory APS 3 mnojganpliMM  OYHUIIEHHSM B POTOPHOMY
Cenaparopuomy mpuctpoi RotoPlus.

Cucremu aBromatuzoBanoro ynpasiiaass AUTOCONTOUR, LASERPILOT 1
cynytHukoBoro BoaiHHs GPSPILOT no3BossitoTh omepaTropy 30CepeauTH yBary Ha
peaizallii BaKJIUBIIINX 3aBaHb.

Cuctema SPECIAL CUT cknanaetscs 3 moapioHIOBava cojgomu (puc. 3.12, a), i
pamianpHOTO cojomMoposkunaada (puc. 3.12, 6). fAkicTe moApiOHEHHS COJOMU
3a0e3neuytoTh 108 HOXKIB, po3MillleHUX B 4 psilax Ha POTOP1, MPOTUPI3aIbHI HOXI1, IO
PETryJIOIOThCST Ta TONepeuHuid Hik 1,6, TMOBOPOTHHM TEpOYHUN MeEXaHi3M 5.
[TonpiOHeHa cooMa MocTynae Ha pajiajJbHUI po3KUIaY.

Po3kuganHs cosioMu 1o BCii IIMPHUHI 3aXBaTy KaTKU 3a0€3MeUyeThbCs JBOMA
MBUPKOBUMHU poTopamu. [llupuHa po3KHIOaHHS pEryiroeTbes 3a  JOIOMOTOIO

cucteMuCEBIS.

Puc. 3.2. - Cucrema mnepepoOKH COJOMH 3€pHO30HMpaIbHUX KOMOAHHIB
SPECIAL CUT: a — moapibnroBa4 comomu: | — momepeyHuit HiX; 2 — pOTOPHUI BaJ;
3 — HOXI; 4 — mepeTuparoya miaHka; 5 — TepoyHe JHUIIE; 6 — TPOTUPiI3aIbHI HOXKI; 0 —
pajiadbHUN pO3KUJIad COJIOMU: 1 — MIBUPKOBUI poTOp; 2 — onaTtka; 3 — coioma; 4 —

30BHIIHIN gediiekTop; 5 — BHYyTpilHIN gedaekTop
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[losoBa micng CXOMKEHHSI 3 OYMCTKM HAMpPABISETHCA HA pajlajbHI PO3KHUIAYL
MIOJIOBH, SIKI IPALIOIOTH 32 aHAJIOTTYHUM MPUHIIUIIOM POOOTH PO3MOIITIBHUKIB COJIOMH.
Jlist 0OCayroByBaHHs PEIIIT OYMCTKH, POMOAUIBHUKN MOJIOBU JIETKO BIJBOASTHCS B
3aJIHE TIOJIOKECHHS.

PagianbHuii po3nOAiJIbHUK 3 MEXaHIYHUM NIPUBOJAOM

JoOpuii  po3moail COJOMM HAMBUIIOI SKOCTI TapaHTye paaiaIbHUM
PO3MOAUTBLHUK 3 MEXaHIYHUM MPUBOJIOM (puc. 3.3). /[Ba mpoTiBOBpaIiaromixcs poropa
HABOJSTHCS B PYX PEMEHEM 1 TOMY 3aBXKIU 00EPTAIOTHhCS 3 OJIHAKOBOIO IIBHJKICTIO.
Taka yHikalbHa TTPUBOJHA KOHIIEIIIIS CIPUSIE PIBHOMIPHOMY SIKOCHOMY PO3MOJILITY.
[lepeBarn HOBOTO pajiaJIbHOTO PO3MOJLIBHUKA OCOOJMBO J100pE MPOSIBISIOTHCS Ha

MOJIAX 31 3MIHHUMHU YMOBaMHU (Cyxa cojioMa, BOJIOTa 1 BasKKa COJIOMA).

Puc. 3.3.- PagiansHuii po3nogiasHUK

I monmpiOHeHuit MaTepiall, 1 MOJOBa 3 OYMILECHHS 3aXOILTIOIOTHCSA PajiaJbHUM
PO3IOAIILHUKOM TIPSAMO IIiJT Yac pyXy 1 IPUCKOPIOIOThCS. Ll KOHIIEeNIIis B MO€IHaHH]
3 MEXaHIYHUM IPUBOJOM BHUMAara€ MIHIMQJIBHOI IMOTYKHOCTI 1 HH3BKOI BHUTpATH
najgnBa.

3 pemeTHoro cTaHy KOpPOTKa COJOMa 1 TMOJIOBAa MOTPAIUISIIOTH HAa PO3KUAAY
MOJIOBU 3 TiApornpuBoaoM. KiamaH peryitoBaHHS MOTOKY J03BOJISE 1HIIMBIIYyalTbHO
3MIHIOBATH YacCTOTy OO€pTaHHS 1 MHUPUHY PO3MOIITY MAaCH IO TIOJIIO.

biununii BiTEep BIUIMBaE Ha HAMPSAMOK KHAKA MOApiOHEHOTO Marepiamy. B
PE3yNbTaTI PO3MOILT COJIOMH BUXOJIUTH HEPIBHOMIPHUM, a MOAPIOHEHUN MaTepiai
MOTparvisie Ha Kpall AUISTHKW, 10 MOKE€ HETaTUBHO BIUIMBATH Ha MOTIK MacH B
JKHUBapIll. JlaTunku B 3a7HIA YacTHHI MAIIMHU BU3HAYAIOTh 1HTEHCUBHICTH O1YHOTO

BITPY 1 BHUPIBHIOIOTH HampsM KuJka noapiOHeHoro Marepiany. IlepeBaru:
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ABTOMATUYHHUI PIBHOMIPHUI PO3MOJLI MOAPIOHEHOr0 MaTepialy 1 pO3BaHTaXKEHHS
MeXaHi3aTopa.
3.1.3. Byoosa oocnidicysanozo opzany Komoaiiny
AHAaJIi3 HOXKIB NMOAPiIOHIOIOYOr0 poTOpPa

Hoxi conomonoapiOHioBaya 3epHO30MpaIbHUX KOMOAiHIB MpU3HAYEH] IS
noApiOHEHHSI COJOMH, IO HAIXOAUTh 3 COJoMOTpsca abo Oe3nocepeHbo 3
MOJIOTUIBHOCEMAPIPYIOIIETO MPUCTPOIO, HIISTXOM OMOPHOTO 1 6€30MmopHOro pydae ado
3MIHHOTO YAapHOrO pi3aHHs, mpu oOepTaHHI poTtopa. OCHOBHHI TPOIIEC pi3aHHS
3MIMCHIOETHCS MPU B3a€EMOJIIT MaTepially 3 piKydoi Maporo - 3aKpiIJIEHOTO Ha POTOpi
HOYXa 1 HEPYXOMO 3aKpIIJICHOTO MPOTUPIKYIOTO EIeMEHTa.

Konctpykiiisi, ¢opma, cnocid KpirieHHsl, Marepiall HOXIB 1 TEXHOJIOTIS iX
BUTOTOBJICHHS 0arato B YOMY BH3HAYAIOTh SKICTh TMOJPIOHEHHS 1 PO3MOALTY
Marepiaay, BUTpaTH €HEprii Ha BUKOHAHHS TEXHOJOTIYHOI oreparlii, MOXJIUBICTh
3HIKEHHS TEXHOJOTTYHUX MPOCTOIB MPH eKCIUTyaTalii komOaiiHa 1 6arato 1HIIoro.

Hoxi comomononpiOHOBaua ajis 3epHO30MpalbHUX KoMOalHiB (puc. 3.14)
BUPOOJISIOTHCS 3 XPOMBAHAI1€BO1 CTajIl 3 BOIb(paMKapO1THUM MOKPUTTSIM 3 PI3HUMH
(B TOMY YHCIIi 1 HECTAaHAAPTHUMU ) PO3MipaMHu:

- nosxwuHa | — Big 160 1o 187 mmM;

- mmpuHa b — Big 50 1o 60 MMm;

- TOJIIHAHA O — BIX 3 10 5 MM;

- 3 giameTpomM d Moca0uHOTO OTBOPY — OT 18 10 25 MM.

ToHKi HOX1 3aCTOCOBYIOTBCS JUISI TOAPIOHEHHS CYXUX TOHKOCTEOETbYaTHX
MarepiamiB; 3 OLIBIIOI TOBIIMHOIO - TPHU OOpPOOIN COJOMH TIEPE3BOJIOKEHHUX 1
TOJICTOCTEPKHEBUX KYIBTYP.

3a mpu3HAYEHHSM HOXI MOAUIAIOTE Ha Hepyxomi (puc. 3.4, y-m), AKi
BUKOPUCTOBYIOTHCS B SIKOCTI MMPOTHPIKYIMMH CETMEHTIB, 1 aKTHBHI - 00EPTOBI pa3oM
3 pOTOPOM TOAPiOHIOBaYA.

Croci6 BUKOHAHHS TEXHOJIOTIYHOI omeparlii BU3HAYAETHCS TUIIOM YCTaHOBKH
HOX1B. BOHH MOXYyTh BCTAHOBJIIOBATUCA HA POTOP1 HEPYXOMO (KOPCTKO 3aKPIIIICHI)

(puc. 3.4, 1, k) a00 3 MOKJIMBICTIO KOJIUBaHHS (IIapHIpHI a00 MUTHUKIB). SIK IpaBuUIoO,
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SKIIO HI)K BCTAHOBIIIOETHCS 0€3 MOMKIIMBOCTI MONJaHHSA, TO B HhOMY Iepea0adaeThCs
noaaTkoBe kpyriie abo ¢irypuuit otBip. [IlapHipHO BCTAHOBIIOIOTHCS HOXI1 TaKOX
Ha3MBaOTh MOJIOTKAMH.

Ha no310BxHIX CTOpOHAX HOXK1 MalOTh 3aTOUYEH1 PIXKy4dl KPOMKH, 1110 MPOXOASATh
puOIN3HO Ha ¥4 TOBXKUHU HOXa (puc. 3.4, a) abo Ha oro MoBHY JOBXKUHY (puc. 3.4,
n). BupoOnukamu John Deere Ta iHIIMMH PO3pOOHHKAMU MPOMOHYIOTHCS HOXI 13
3aTOYyBaHHIM TOPIEBOi yacTuHu (puc. 3.4, 3, ;1). Take pillieHHs JT03BOJISIE HOCITTH
Ou1bIIOT  €(EeKTUBHOCTI pPOOOTH HOXKA, XO04ya 1 YCKIAJAHIOE TEXHOJOTiI0 HOro
BUroToBJIeHHS. KyT 3aTouyBaHHsA piKy4doi KPOMKH, SIK IpPaBWIIO, CTaHOBUTH 25°.
OnuoctoponHs cumetpuuHa (puc. 3.4, B) 1 acumeTrpuuHa (puc. 3. 4, T) 3aTOUYKH
BUKOPHUCTOBYIOTHCS JJISI HOKIB MEHIIIOI TOBIIMHM. 3aTOYKa 3 IBOX CTOPiH (puc. 3.4, 0)
3aCTOCOBYETHCSI JIJISI HOXKIB 3 TOBITWHOIO TOJIOTHA BiJ 4 MM 1 OjIbIIIe.

HeobOxinHo BpaxoByBaTH (paKkT MOTIPUICHHS MPOLIECY pi3aHHS HOXaMH 3

,ZIBOCTOpOHHiM 34TOYYBAHHAM, a4 TAKOX YCKIAIHCHHSA TEXHOJIOT11 Mepe3aTovKu HOXKIB.

L : z

'._‘—;“—.ll'*', T, . ~/

2. th=9. } =23

——————— —9); — }ﬂ_—_’_%li))

——, [ — —
n\g)u

s ]
¢, I 1

Puc. 3.4. - Tunu HOXIBNOIPIOHIOBAaYIB-PO3KUAAYIB

x
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binbioro nomupeHHs 3HaXOAATh IUIOCKI HOXKI, IO MAlOTh PLKY4dy YacTUHY 3
onHoro (puc. 3.4, H) abo 3 060x cTopiH. J[Byx/1€3BiiiHI HOX1 103BOJISIIOTh 301JIBIIUTH
pobounii pecypc 3a paxyHOK MEPECTAaHOBKM B pa3l 3aTyIUICHHS OJAHIET 31 CTOPIH.
O6opoTHi HOXI (puc. 3.4, K) MalOTh JI€30 HA BCIO IOBXKHUHY 1 OTBOPHU KPIIUICHHS 3 000X
CTOpIH.

B oxpemux Bumaakax (0OpoOka TOJCTOCTEOENHHUX ab0 KOPOTKOCTEOEIbHHUX
KYJbTYp, APOOJICHHS 1 PO3KUIAHHSA MEpeCcyIleHi macu 1 T. A.) MoXyTh 3HAWTH
3acTocyBaHHs Oe3nesBiiiHi HOx1 (puc. 3.4, T). Ilpm HeoOXigHOCTI apiOHOTO
NnoApiOHEHHST 3aCTOCOBYIOTh HOXi, 10 MalTh 3yOUacTy HACIUKy 3aMiCTh TJIaJKOTO
ne3a (puc. 3.4, e, 3, ¢). Ha Biaminy BiJ riaaKoie3BiiHUX, 3y04acTi HOXI1 J03BOJISIOTh
3HM3UTH CIOKHUBAHHS eHeprii Ta (GopMyBaTH KiHI OJPIOHEHOT COTOMH.

36ubmUTH poOOUYU pecypc HOXKa 0e3 Mepe3aTodkH J03BOJSIOThH apMyBaHHS
Je3a CcopMaiToM (HarulaBKa), Ja3epHE HAHECCHHS 3MIIHIOIYOTO IOKPHUTTS,
BUKOPHUCTaHHS TBEPAOCINIABHUX Hamanhok (puc. 3.4, M), 10 MPOJOBKYIOTh TEPMiH
ciyx0u Hoxka B 3-4 pas3u, 3acTOCyBaHHSI OOpYy B SIKOCTI OCHOBHOTO JIETYIOUOTO
eJleMeHTa 1 T. 1.

JleskuMu BUPOOHUKAMHU MPOMOHYIOThCS (DOPMHU TUIOCKMX HOXKIB, BIIMIHHI BiJl
OpsIMOKYTHOI. Tak, 3 MeTOI0 KOMIIeHcAlll 30UIbIIEHHs KyTa 3alleMJICHHS PiKydoi
napH, BHACIIOK MasSTHUKOBOTO e(eKTy MapHIpHUX HOXIB, (h)opMa OCTaHHIX MOXKE
BUKOHYBAaTHCS TpaneneiganpHoo (puc. 3.4, p). Hocsartm Toro x edexry npu
noApiOHEHHI KPYHMHOCTEOCIBHUX KYJBTYP JO3BOJISIOTH MOJOTKH 13 CTYIIHYACTOIO
dbopmoro pixkyudoi kpoMku (puc. 3.4, 3).

JIist  CTBOpEHHS ONTUMAJIBHUX YMOB TMPOIECY pi3aHHS (3MEHIICHHS
JEUCTBIITAHTEHITIATBHUX CHUJI, 30UIBIIEHHS KyTa KOB3aHHS Marepialy B PpO3UYHUHI
piXKy4ol mapu Ha BCI JOBXKHHI Jie3a) 4aCTO BUKOPUCTOBYIOTh KPHUBOJIHIMHY (HOopMy
JIe3 aKTUBHUX HOXIB 1 MIPOTUPIXKYyUYnMH ceTMeHTiB (puc. 3.4, m). Bimomi eminTuyna,
Ayromoji0Ha, OMyKJa 1 YBITHyTa KpPUBOJIiHINHI, JorapudmidHor 1 ApxiMemoBa
cripalti, eKCIEeHTPUYHOT KoJia 1 iHmr Gopmu ne3. [lonermenHs 1 mOCHICHHS poO0Unx
€JIEMEHTIB JOCSTAEThCA BIJIMOBIAHO BUKOHAHHSIM MO3J0BXKHIX OTBOpIB (puc. 3.4, 0) 1

dbopmyBaHHAM pedep xKopcTKocTi (puc. 3.4, m) B TLII HOXKA.
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3 METOI0 MO€JHAHHA JEKUIbKOX (PYHKILINA HOXIB iX (hopmMa MOXKE BIAPIZHATUCA
BiJ1 Tuiockoi. Hoxi, sixi matoth C-00pa3Huii nonepeyHuit nepepis (puc. 3.4, €), akTUBHO
MOJAPIOHIOIY]  COJOMY TMO3JOBXHIMU KpallkamH, MpOXOASiYM B 3a30pl MIXK
KOHTPHOXKEM, TIEPETHPAIOTH CTe0J1a, CIPHUSIOYH 1X MOJTOBKHBOMY PO3IICIIIICHHIO.

VYciueni (puc. 3.4, u), I'- (puc. 3.4, u) 1 [I-monidHi (puc. 3.4, s1) B monepeyHoMy
nepepi3i HOX1 J103BOJISIIOTh HE TUIBKM MOJPIOHIOBATH COJIOMY, aj€ 1 CTBOPIOBATH
MOBITPSIHI OTOKH, SIK1 HAAAIOTh JI0JJaATKOBY €HEPTii0 pyXy MOJAPIOHEHUM YaCTUHKAM.

CTBOpeHHIO HEOOXITHOTO TypOYJIEHTHOTO (BUXPOBOI'0) MOBITPSHOTO MOTOKY 1
Har"HiTaHHs MOro B PpO3MOAUILHUN AEePIEKTOp TaK0oX CHpUS€ TBUHTOMOJIOHA
(ckpyuena) ¢popma Hoxa (puc. 3.4, m).

P03BOPOT MmIOMIMHN TIOTIEPEYHOTO TIepepi3y MIOCKOro poO0voro Oprany Ha KyT
n0 8° y370BXK OCBOBOi JIHIT J03BOJISI€E (PYHKIIOHYBATHU HOXKY TMOAIOHO 0
BEHTUJISITOPHOT JIONIATH, 11O CIIPHSE OUTBII IIMPOKOMY PO3KHIY COJIOMHU.

Takoxx Bimomi T-o0pa3Hi HOXKIi, 10 BCTAHOBIIOIOTHCA B MOJPiIOHIOBAYAX-
azOpacuBatersix komOainHiB JloH-15006 1 PCM-10b (puc. 3.4, w). Ilpu ix
BUKOPUCTAHHI TOYATKOBE IMOJPIOHEHHS Macu 3I1MCHIOEThCS PLKYUYMMH KpaWkamu
IUTACTHH, a JIONOJAPIOHEHHS 1 PO3LIEIUICHHS - KpailkaMu JIONAaTOK, MEPIeHIUKYIISIPHO
NPUBAPEHUX O MJIACTHH.

[Ile oqHUM Pi3HOBUIOM 00'eMHUX PoOOYMX OpraHiB MOAPIOHIOBAYIB € KOPCTKO
3akpirieHi ['-00pa3Hi HOXi. ABTOPH JOBOIATH, 11O TIPH POOOTI TAaKKX HOXKIB MPOILIEC
NoApiIOHEHHS peajli3yeThCsl OJHOYACHO B JBOX B3aEMHO IMEPIICHIUKYJISIPHUX
TUIOLIMHAX, 10 3a0e3Meuy€e HalKpallll yMOBH pi3aHHS.

O06'eMH1 HOX1 MOXKYTh BUKOHYBATHCS K CYIIUTBHUMH, TaK 1 CKiIagoBuMu. Ciia
3a3HAYMTH, 110 301pHI poOOUl OpraHu TEXHOJIOTTYHO OUIBII CKJIaJHI 1 MEHII HaXiiHI B
eKCIUTyaTalii.

Cnpobu ximacudikyBaTH BiOMI HOXI COJIOMONOAPiIOHIOBaYa MO OCHOBHUM
KOHCTPYKTHBHUM, TE€XHOJOTTYHHUM 1 SIKICHUM O3HaKaMm 1 paHimie poOuucs AESKUMU
nocnigaukamu. OJHAaK 3 ypaxyBaHHSIM HOBOIIOCTAIMX B OCTaHHI POKU TEOPETUIHHUX

MepeIyMOB, a TaKOXX OCTaHHIX JOCSITHeHh HAayKM 1 TEXHIKM B 001acTi
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KOMOaliHOOyyBaHHSI B JlaHiid poOOTI 3alpoONOHOBaHA OpHriHAJIbHA JETalbHA
KJacudikamis HOXIB MOAPIOHIOIOYHUX POTOPIB.

B aBTOpCHKIiil pegakiii mogpiOHIOI0Y1 HOXKI KIAaCU(PIKYIOThCS, 30Kpema:

- 32 IPU3HAYEHHAM - OWJIbHI (aKTUBHI), TPOTUPLKYUYUMU (HEPYXOMI);

- 33 TUIIOM BHUKOHYBAaHOI TEXHOJIOTIYHOi omepauli - MmoApiOHIOYl KuAaroui,
06araroyHKI10HAIbHI;

- 32 KOHCTPYKIUI€EIO - CYIUIBHI, CKJIaJIOB1, TOCUJICHI, TTOJIETIICHI;

- 110 MOKJIMBOCTI TIEPECTAaHOBKH - 00OPOTHI, HEOOOPOTHI;

- 3a (hopMmoro pobOoyoro oprana - riocki (npsmokyTHi, I1-, I'-, T-, C-o0pa3Hi B
MOTNIEPEYHOMY Tiepepisi, GIrypHi, yciueHi, TBUHTOBI 1 1H.), 00'eMHI;

- 3a ¢opmoro mnpoduUII0 TONEPEYHOTO TMepepidy 3aTodyBaHHS Jie3a
(OMHOCTOPOHHS CUMETPHUYHA 1 ACHMETPUYHA, TBOCTOPOHHS);

- 110 TUITY YCTAaHOBKHU Ha POTOPI - (hikcoBaH1 (HEPYXOMi), IIapHipHI (MOJIOTKH);

- 32 CTOCOOOM 301IBIIIEHHS PECYPCY - 3 HAIUIABJICHHSAM (COPMAMT), 3 JIa3epHUM
HANTWJICHHSIM;

- 3a TUIIOM poOOYOi TOBEpXHI - Je30Bl (OJHOCTOPOHHI, JBOCTOPOHHI,
TJIaJIKOJIe3BIHHUE, OOPIH (3 pUCKOI0), 31 NUTIPyBaTBLHUM TOPIIEM 1 1H.), O€3JIe3BIHHE.

Onuc MoaepHI30BAHOT0 HOXKA

VY noapiOHoBayax 0apaOaHHOTO THUITY 3aCTOCOBYETHCS K YKOPCTKHM, Tak H
IapHipHE KPITJICHHS HOX1B Ha Baidy. Hoxi MOXXyT OyTi po3TaIioBaHi psjiaMu B3JI0BXK
Bajia, B IaXOBOMY IOPSIKY U MO TBIHTOBIM JiiHii. CaMi HOK1 MOXKYT MaTH pi3Hi popMH
BUKOHAHHS, HAIIPHUKJIA, Y BUTJIIJII CETMEHTIB, TUCKIB, MOJIOTKIB TOIIO.

Binbmn mmpokoro po3moBCIOKEHHS HYyOYyJIM CETMEHTHI HOXi. BOHU siKicHO
MOIPIOHIOIOTH COJIOMY, ajie HeedeKTiBHI BITHOCHO 3a0€3MeYeHHs TPaHCIIOPTYBaHHS 11
B MPUYIN YU PO3KigaHHS Ha mojii. ToMy JUisi YCYHEHHS BiJI3HAYEHOTO HENONIKY MH
IIPOTIOHYEMO BUKOPHUCTOBYBATH MOJICPHI30BaHI HOXI 3 JIOJATKOBO BCTAaHOBJICHUMU
JIOTIATKaMHU JIJIsi CTBOPEHHS MOBITPSIHOTO MOTOKY, SIKHi CIipisie TpancnoptyBanas HUY
(puc. 3.15). Jlamii THUO HOXIB SKICHO TOJAPIOHIOITh Ta 3a0e3MeuyroTh
TpPaHCIOPTYBaHHS MOAPIOHEHHOT COJIOMH B MPUYII UM PO3K1IaHH] MO MO0 32 paXyHOK

CTBOPEHHSI MOBITPSIHOTO MOTOKY, SIKUI CIPisie TPAHCIIOPTYBAHHIO.
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Puc. 3.5.- Hoxi mnoapiOHIOBaua, oOJiagHaHI JOMaTKaMH [IJii CTBOPEHHS
MOBITPSTHOTO MOTOKY:

a — Jionarka, 3aKkpirjeHa B epeIHii YacTUHI HOXa;

0 — momnaTka, 3aKpiIieHa B 3aJIHIM YaCTUHI HOXa.
3.2. TeopeTuuHe 0OIPYHTYBAHHS €JIEMEHTIB JOCJIIKYBAHOT0 P000YOro Oprany

3aCHOBHUKOM Teopii pi3aHHSA JI€30M CUIBCHKOT'OCTIOIAPCHKUX MaTepiaiiB
saisieTbesl akanemik B.II. T'opsukin. Ha ocHOBI mpoBeaeHUX HUM JOCIHIJIKEHb
BCTAHOBJICHO JIBa PI3HOBHJIA MpoIleca pi3aHHSA JI€30M: @) pi3aHHSA 3a JOTIOMOTOIO
HOPMaJIbHOTO TIEPEMIIICHHS HOXKa; 0) pi3aHHSA IPU TEPEMIIICHHI HOXKa MO JIBOM
B3a€EMHO MEPNEHANKYIIPHUM HaNpsiIMKaM: HOPMaJILHO 1 MapajiesibHoO JIe3y.

PosrnsiHyBImIM KiHEMaTUKy OOEpTaIbHOTO HOXA, SKUA PO3TAIIOBAHWA HE
pamianpHo, B.II. TopsukiH BCTAaHOBHB aHANITUYHHA B3a€EMO3B’SI30K OCHOBHHUX
napameTpiB Pi3aJIbHOTO amapary, 1 BBIB MOHATTS KOoeQillieHTa KOB3aHHS &, IO SBIISIE
co00I0 BIJHOIIEHHS TaHIE€HIIAJBLHOI CKJIaA0BOI V{IIOBHOI MIBHUAKOCTI Jje3a A0 11
HOPMAaJIBHOI CKJIa/10BOi Vnha00 BiTHOIIEHHS BIATOBUIHMX CKJIQIOBHX Stl Sp3arajabHOTO

LUIXY Je3a.

S
S >
g (3.1)
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1€ T - KYT KOB3aHHS (KyT MK HamnpsIMKOM HOPMaJbHOI CKJIaloBO1 Vpl 3arajibHOi

VimBuakocTeil.

Axkanemik B.O. Xenirocbkuii, po3kpuBaroud (Pi3UuyHy CYTHICTb pi3aHHSA
KOB3QJIbHUM PYyXOM Ji€3a, BUJLJIUB TPU BUMAJAKU P13aHHA:

@) pi3aHHA HOPMAJIbHUM THCKOM;

0) pi3aHHA HOPMAJIBHUM THCKOM 3 y4acTiO OOKOBOI CHJIM, MPH K1l HE BUHUKAE
KOB3aHHS;

8) pi3aHHS 13 KOB3aHHSIM.

B.O. XKeniroBcbkuM €KCIEPUMEHTAIBHO JIOBEJICHO B3aEMHY 3aJICKHICTh MiXK
HOPMaJIBHUM THUCKOM Pplie3a Ha Marepian 1 TaHTeHIIaJbHUM 3yCHIUISIM Py, ske
HeoOxigHe st 30y/KeHHsS MepeMilieHHsl Jje3a no Marepiany (puc. 3.16). Ilpu

3MEeHIleH1 3ycuuis P, 3ycusutst P0inbinyeThes Tak, 1o ix piBHOAII04a R

. .o 2 2
30epirae npuOIM3HO NOCTIHHY Beln4uny, T00T0 R =+/F, +F " =const.

g i
=

Puc. 3.16.- Cxema BuU3HAauYEHHS B3a€MO3B’SI3Ky MK HOpMajibHUM Ppi TaHre-
HITlATbHUM PRycuiisiMu Ta HOpMaabHUM Syl TAHTCHITIATBHUM StIIepEeMIIEHHSIMU Jie3a y

MPoIIeCi KOB3aJIBHOTO Pi3aHHS

B.O. XeniroBcebkuii Bigmivyae, MO TpH pi3aHHI 13 KOB3aHHSM YaCTHHKHU
Marepiajgy y 30H1 0e3M0CepelHhOr0 KOHTAKTy 3 JIE30M B MPOIIECI CTHUCKAHHS 3aXOIl-
JIOIOTHCSI HEPIBHOCTAMH Jie3a 1 3MINTYIOThCS y HANPSIMKY KOB3aHHS. 3aB/SIKU I[OMY
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MDK YaCTHMHKaMH, IO 3MIIIYIOThCS 13 CYCIAHIMM YaCTUHKaMU BUHUKAIOTh JOTUYHI
HaIllpY>KE€HHS 3aMICTh HOPMalbHUX. BHAcCIIAOK LBOrOo XapakTep pYyWHYBaHHS
Matepiary 3MIHIOETbCA: 3aMICTh CTUCKaHHSI BUHUKAE 1HIINUN BUJ pyHHYBaHHS - PO3PHB
a60 3cyB 4YacTMHOK. OCTaHHE TMPOXOAUTHh MPU 3HAYHO MAJUX PYHHYIOUUX
HaIpPYKEHHSX.

VY Teopii pizaHHS JI€30M BUAUISIOTH TPU BHUJM PI3aHHS: HOpMaJbHE, MOXUIIE
(maxuniene) 1 koB3aibHe. H.FO. Pe3Hik BBaxkae, 1m0 KOB3aJibHE 1 MOXWJIE pPi3aHHS
po3pizHA0Th HaAaTo yMoBHO. H.FO. Pe3Hik BUIIIUB TpU OCHOBHI BIIMIHHOCTI
KOB3aJILHOTO pi3aHHSA: KiHEMaTuyHa TpaHchopMallis KyTa 3aroCTpEHHs, MEepeHic
YaCTHHM 3yCWIJUISL TEPTS 3 HOPMAJBbHOTO Ha TaHTEHIIAJbHUN HANpPSAMOK, MUY JTis
KPOMKH JIe3a.

C.B. MenbHIKOB Ha3MBa€ BIAHOMIEHHS JOTUYHOTO 3yCHUIA Pylo HOMalbHOrO -

PrkoedilieHTOM KOB3aJIbHOTO pizaHHs f', sikuil JOPIBHIOE TAHTCHCY KyTa TePTSI

f=—"L=1tg0p

MR

[Ipu 306inbmIeHH] KOedillieHTa KOB3aHHS & 30UIBIIYEThCS 1 KOEQIIieHT
KOB3aJbHOTO pi3anus f .

JlocmiKytoun BIUIMB BEJTMYMHU KyTa 3arOCTPEHHS HOXIB Ha IHTCHCUBHICTD X
3HomyBaHHs €dimoBa M.I'. 3a3Havae, 1m0 30UIBIICHHS KyTa 3aroCTPEHHsS HOXIB
CYHPOBOJIKYETHCS 3MEHIIIEHHSAM 1HTCHCUBHOCTI 3HOIIYBAaHHS 3 OJIHIEI CTOPOHU 1
30UTBIIICHHSM 3aTyIUIeHHS 3 1HIIo0i. OnTuManbHe 3HAYEHHSI KyTa 3arOCTPEHHS s
MoIpiOHIOBAIBHUX amapatis 22 — 25°.

Jocnimpkyroun 3MiHy 3yCWIb Pi3aHHA 1 BUTpATH €HEprii mpu moApiOHEHHi
MicKaHTyca V-TIoJiOHUM HOXXEM aBTOPH PEKOMEHIYIOTh BUKOPHUCTOBYBATH HOXKI 13
KyTaMH 3arocTpeHHs Big 25° go 35°.

BruuB kyTa f;3arocTpeHHs HOKa 3HAUIIOB CBOE B1TOOPaYKEHHS B aHATITAYHOMY

BHpas3i, 0 BU3HAYAE KPUTHYHE 3HAYCHHS 3yCHIIIS Pi3aHHS

2
P, =5-G,+E nlop 4 rsin? p, + ulf +cos )
v P2 h ’ (3.2)
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1€ 0 - TOCTpOTAa Jie3a;
0p- PyHHYIOU€ KOHTAKTHE HAPY>KEHHS Ha Kpailll Jie3a; £ - MOJlyJb MPY>KHOCTI;
Ne,- TOBIIMHA CTUCHEHHs MaTepially JIe30M JO MOMEHTY MO4YaTKy pizaHHs;, h-
TOBIMHA IIapy MaTepiaidy, IO Mepepi3aerbes; fs;- KyT 3aroctpeHHs jesa; f -

koe(dilieHT TepTs; i - koediieHT Ilyancona.

AHanizyoun BeNUYUHY Py,aK (QYHKLIIO JHIIE OAHIET 3MIHHOI - KyTa f; TOOTO

Py = f(Bs), H.IO. Pe3Hik ofiepikaB 3aJICKHICTb Y BUIIISI
P?\" = P i3 + C ) tgﬁa‘ >
? F (3.3)

1€ ¢ - PO3MIpHUIN KOE]IIli€HT, 10 JOPIBHIOE 1 Krc/cM.

OpnHuM 13 HaWO1TBIIT BAKITMBUX TEOMETPUYHHUX MTAPAMETPIB € TAKOK FOCTPOTA Jie3a
0, [Ka BIJIMBAE HE JIUIIE Ha SKICTh 3pi3y, a i Ha BEJIMYMHY 3yCHILIA 1 pOOOTH pi3aHHS
OUTBIIOCTI MPYKHBOB A3KUX MaTepiaiB.

JlocnikeHHs 3 BUSBIICHHS 3aJICXKHOCT1 3YCHIIISI Pi3aHHS BiJl TOCTPOTH Jie3a OyJu
Takox TipoBesieHi .. HoBikoBUM mipu pi3aHHI KOPEHETLIOIB.

3a ganuMu nipu 3a30pi B 0,4 MM B pi3aibHIl Mapi MoaApiOHIOBAILHOTO amapary
kombOaitHa E-281, moTyxHicTe TpuBOAYy OapabaHy 3 HOXKaMH, IO HE 3aroCTpPrOBAIN
MPOTATOM TPHOX 3MIH POOOTH Ha 26 % OUIbIIA, MOPIBHSHO 13 TOCTPUMH HOKAMH.

301IBIIEHHS TOCTPOTH Kpaiiku je3a 3 0 = 160 Mkm 10 6 = 30 MKM, SIK 3a3HA4YaI0Th
aBTOpH, 3MEHIIYE MUTOMY pOOOTY pi3aHHSA A,lipubauzHo B 1,75 pasm, a Tomy
HEOOXITHO BUKOPHUCTOBYBATH HOXI 13 TOCTPHUM JIE30M Ta MIATPUMYBATH iX CTaH B
HOPMI.

HIBuakicTe pizaHHS Vi€ OJHUM 13 KIHEMATHYHUX Ta JAWHAMIYHUX (aKTOpiB
MPOIIeCy pi3aHHS, BiJ SKOTO 3aJIEKUTh MPOTYKTUBHICTh 1 €HEPrOEMHICTh MAIWHHU.
Tomy 3B'S30K €HEProEMHOCTI MPOIIECY 13 MIBUIKICTIO Pi3aHHA € BU3HAYAIBHUM IS
HOTO TEXHIKO-€KOHOMIYHOT OIIIHKH.

3HMKEHHA 3yCHIUIS PpisB11 INBUJKOCTI V;;pi3aHHS OYJI0 BCTAHOBJIEHO PSIAOM

JOCJIIIHUKIB MPU Pi3aHHI CUIbCHKOTOCIIOIAPCHKUX KYJIbTYp. Tak, xapakrep
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eKCIIepUMEHTaNbHUX 3anexxHocTel onepxxannx A.H. Kapnenkom 1 1.®. Bacinenkom

(puc. 3.17, a), moxiOHi 10 THX, 110 oaepkaB B.I. ®owmin. (puc. 3.17, 6).

P 2 P, kec/tH

\

20
w0 \

2 15 e
660 \
370 \

293 -
26 T 17

03 05 06 V. mft
a) pos D50 V.t

]

Puc. 3.17. - I'padix 3anexxHOCTI 3ycminist pizanHs Pp;(a) Ta muTOMOTro omnopy
pizannst P,(6) Bim mBHaKocTi pizaHHS VUi kuTa 3eneHoro (kpuBa 1) Ta BiBca

CTHUTJIOTO (KpHBa 2)

JlocnipkeHHs, BAKOHAH1 PI3HUMHU aBTOPaMH, OXOIUTIOIOTH BEJMKHM [iarna3oH
mBUAKOCTeH pizanHs: Big 0,25 m/c 1o 60 m/c. [Ipu 1boMy, po3pi3aHHIO MIJISATATN SK
OJIMHUYHI cTe0JIa TaK 1 Iap pOCIrH Pi3HOI TOBIIMHM.

[Tpu pizanHi 13 migmopom creden JronuHy 1 kurta Bosorictio 10 — 20 % A /.
AXYHIOB BUSIBUB 3HIKCHHS 3yCHJUIS pi3aHHS NMPHU 301IBIIIEHH] IIBUAKOCTI pi3aHHS Bij
1 1o 5 m/c.

[Ipu KOHCTPYIOBaHHI MAaIlIMH 1 TPUCTPOIB HEOOXITHO 3HATH 3arajibHE 3YCHILIS
pizaHHs P;,., SK€ 103BOJIIE 00’ €KTHBHO OMMCATH MPOIEC Pi3aHHS 1 OIIHUTH BIUIUB Ha
HBOTO Pi3HUX (HAKTOPIB.

3aranpHUi omip 3ariauOJIeHHs KIMHOMOJIOHOTO Jie3a B marepian (JIroIepHa,
KoHwomuHa, cynanka) C.A. [IpuT4eHKO oOmucye HACTYNIHUM PIBHSHHSIM BCSIKOMY

BIJICYTHSI CKJIaJIOBA IITBUJIKOCTI
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B,

fHtg =2
R =2Pigh- 5 +o,0l
1- fig 23

(3.4)
ne P - cuia, mo naie Ha ¢acky Je3a HOXKa, MEePHEeHIUKYJISIPHO J0 TUIONIUHU
pO3pi3yBaHHs Wapy Tpas’stHOI MacH, KI;
[5- KyT 3arOCTpEHHS HOXKa;
f- koeditieHT TEpTS MaTepiady MO CTai;
O3~ TONYCTUMUN MUTOMUM OMip MaTepiaidy 3MUHAHHIO, K[ /cM ;

0 i [ - BIATIOBIAHO TOBIIMHA 1 JJOBXKKHA JIe3a HOXKA, CM.

AHanizyloum OTpUMaHy 3aJIeKHICTh aBTOp pPOOUTH BHUCHOBOK, IO OIIp
3arJIMOJICHHIO Jie3a HOXkKa B MaTepiall MIBUIIY€ETHCS MPH 30UIbIIEHH] KyTa 3arOCTPEHHS.

Haii0inbi pyHaaMeHTabHy 3a1€KHICT) BA3HAUYEHHS TUTOMOTO 3yCHILIS Pi3aHHs
Py3anponionyBaB H.IO. PesHik, y sKkifi MoeHaHO B3a€MO3B’S30K OCHOBHHUX (Di3HMKO-
MEXaHIYHMX 1 TEXHOJIOTTYHHUX IapaMeTpiB CTEOJIOBOI MacH, IO PO3PI3a€eThes, Ta
KOHCTPYKITIMHI MapamMeTpu pi3aibHOI napu. MOXKIIUBICTE 11 3aCTOCYBaHHS 0OyMOBJIEHA
JIMIIE BUMAJKaMU HOPMAJIBHOTO Pi3aHHS MPU CTaTUYHINM B3aeMOII Jie3a 3 MaTepiajioM,
0 po3pizaeThcsl. B piBHSIHHI IMepIma CKIIAgoBa (dop) XapaKTepu3ye KOPHUCHI CHIIH 1
BIJIMOB1IHO, poOOTa BHKOHYBaHa HMMH - KOpuUCHA. Bcl iHIN 3ycwyuis - CymyTHI 1
BUKOHYBaHa HUMH po0OTa - 3aliBl BUTPATH CHEPT1i.

[Ipu moxwmiomy pi3aHi, SIKE MEPEBAXKHO 3aCTOCOBYETHCS MPHU pi3aHHI IIapy
cTe0JI0BOr0 MaTepialy 3HAIOUM 3yCHIUIS pi3aHHS Fp;, HOpMaibHI peakiii 3yCcuib Ha
6okoBi ctoponu HOXa - N1, Np, Ta iX moTuuHi ckianosi - T1, T2, aBTOpU NPONOHYIOTH
HACTYTHY 3aJICKHICTh BU3HAYCHHS KPUTHIHOTO 3yCHIIIS pi3aHHs

F,=F, cosa+ N sinf +N,sinf,+7 cosf +T,cosB,,
(3.5)
ne a, f1, f2 - BIAMOBIIHO KyT HaXWily Jie3a 1 KyTH MOTO 3aTO4yBaHHs. Posrmsmatoun
B3a€MOJIIIO Ji€3a 13 IapoM Martepiaily mpu HopmaibHOMYy pi3aHHi B.I. Oco00B HaBOIUTH

BUpa3 JJIsl BUBHAYEHHS] KPUTUYHOTO 3YCUJLIS PI3aHHS
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P, = 0,8+ fuc| expap,| (-1 |+ forghC| expap,| = |-1) (36)
e e
ne Op- pyliHyr04e KOHTAaKTHE HaBaHTAXKEHHS;
8 - ToBIIMHA JIe3a;
[ - moB>XuHa 1€e3a;
f - koedimieHT TepTs dacku je3a mo cTeOI0BIH Maci;
Ju- KoediIieHT OOKOBOTO THCKY;
a, C - koediIieHTy, K1 3aJIeXaTh Bl TOYaTKOBOT IILILHOCTI CTE0JI0BOT MacH;
Jo- TIOYATKOBA HIUTBHICTH CTEOJIOBOT MacH, KI/CM ;
h- BennuuHa mapy cred10BO1 Macu;

hoc- BenruMHA 3 THCHYTOr'O MIapy CTEOIOBOT MACH /10 MOMEHTY TTOYATKY Pi3aHHS.

3 ypaxyBaHHSIM I'€OMETPUYHHUX CHIBBIHOIICHb MTApaMETPIB HOXKa, aHATITUIHO
3arajbHe 3yCWUIS pI3aHHS TOBCTOrO Iapy, KOJIM HDK TIOBHICTIO IepedyBae B
matepiani, M.I. Kaprienko 3amucaB y BHIJISAI CyMH TpPbOX CKJIQJOBHX, SIKUMU
BU3HAYAETHCS 3yCWILIA Bij pizaHHs, nedopmaiiii Bl je3a ta aedopmarliii Bij rpaHei
nesa.

Teopemuune 062pyHmMYBAHHAUAPHIPHO20 HONHCA 3 IONAMKOIO

HNocmimkenns, nposeneni FO.M. IllunmoBcbkuM, ToOKazaiw, M0 MpU PpoOOTi
CEerMEHT HOJKa TparHe 3aXOIUTH 3a cO0O0I0 BiApi3aHy IMOPIli0, aje CUla HOro BIUIUBY
HEJOCTaTHS, TOMY IO JIO 3aBEpIIEHHS IPOIeCy BiJpi3aHHsA Topiii, ii Imapu
i AMAPAIOTHCS HIDKHIMU, HEPYXJIMBUMH 1010 cerMenTa mapamu (puc. 3.8). O1xe, 10
MOMEHTY 3aKIHYCHHS TIEpepi3aHHs Mapy, MOPIIisd He 3100yBa€ TaKoi MIBUIKOCTI, sKa O
BUKJIMKAJA BIAIICHTPOBY CHIIY, IO MPUTHUCKAE ii IO TpaHi pLKydoro einemMeHTa. I3 miei
MPUYUHHA CHJIA TePTS, M0 BUHHUKAE MK TOPINEI 1 TPAHHIO CETMEHTa HE3HAyHA, Y
MOPIBHSIHHI 13 CHJIOIO 1HEpIIii, sIKy BOHA Ma€ IMPH BUCOKIA OKPYXKHIM IIBHIKOCTI
CerMeHTa. Y pe3yibTaTi BiApi3aHl YacTKH, IO CTAHOBJISATH MOPIIIIO, MICHIS yaapy IO
HI/l TOYMHAIOTH PyXaTUCS yCcepeanHl KoKyxa OapabaHa Imij BILTMBOM, B OCHOBHOMY,

CHJIM Bard 1 JesKOi JIii, O BIAKHIAE, HOXKIB.
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Puc. 3.8. — [IpuHunoBa KOHCTPYKTUBHO-TEXHOJIOTTYHA cXeMa Mo/ApiOHIOBaYA .
1 — monoTkoBu# OapabaH; 2 — TpyOOIPOBiA; 3 — MPOTUPIKYUMI TPUCTPIiA; 4 — BEpXHIN
Baslellb;S — MEXaHI3M HIAPHIPHOT MiABICKH BEPXHBOTO Bablisl; 6 — HIDKHIN Baielb; 7 —

TPAHCTIOPTEP MOJIOBH.,

VY Bumaaky mMayioi BeIMYWHU MOBITPSHOTO MOTOKY B KOXKYC1 6apabaHa, 31aTHOTO
3aXOIUTH 3a CO00I0 MOJPIOHEH] YacTKH, X pyX OyJje TpUBaTH JOTH, ITOKH BOHU HE
3YCTPIHYThCS 3 HACTYITHUM PSIOM HOXIB. [Ipn 1IboMy Jiesika 4aCTHHA YaCTOK OJICPIKYE
BTOPUHHUH yaap (Ha IO BUTPAYAETHCS JOJATKOBA €HEPris) 1 BOHU BIJIKHIAIOTHCS B
pi3Hi cTOpoHHM. YacTHHa X 4YaCTOK 3aXOIUTIOETHCS TPaHSIMU CETMEHTIB 1 iM
MTOBIJIOMJISIETCSI 00EPTOBUM PYyX.

Takum 94rHOM, Ha TPaHIX CETMEHTIB YTBOPIOETHCS CKYITYCHHS YacTOK cTeOer,
Ha sKi qie BianeHTpora cwia P (puc. 3.19), npukianeHa B IEHTPl Baru CKyIMUYCHHS

94acTOK 1 00yMOBJIEHA 3 HACTYITHOTO BUPAKCHHS:

P=mao’p,
7€ M — Maca 4acTok; (3.7)

® — KyTOBa IIBUJIKICTH;

p — paziyc o0epTaHHs IIEHTPY Baru CKyMYeHHs 9YaCTOK CTEOEII.
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Puc. 3.9.- Cxema cui, 110 JiF0Th Ha TOPIIi0 cTe0esl Ha CeTMEHT1 HOXKa

noipiOHIOBayva.

Maroun y BU/I, 110 TEPEIHIN KYT Yeer, 10 JOTIOBHIOE 10 90° KyT pi3aHHs ¢, Oyie
OlnbIlIe HyJIsI, HOpMaJIbHA 1 JOTHYHA CKJIAJ0Bl BIAIEHTPOBOI CHJIH, IO JiIOTh Ha
YaCTKH, BU3HAYAIOTHCS 3 BUPAKEHB!

Py =ma’ pcosy,,,
P, =mo’psiny,_. (3.8)

JlotTraHa 110 TpaHi cerMeHTa cuia P, 1110 Jie Ha MaTepia, 10 CKOIUBCS Ha Hil,
MparHe MepeMiCTUTH HOro B HAMpPSMKY Ili€i Cid. SIK TUTbKM BUHUKA€E BIJIHOCHE
MePEMIIICHAS MaTepialy 31 IMBUIKICTIO Vo, 3'sBIseThes KapiomucoBa cuma K =
2moVom, AKa B CYKYMHOCTI 13 cmiol0 Py CTBOprO€ HOpMalbHHM THCK Ha TpaHb
CeTMEHTa, CIIPHUSFOUN BUHUKHEHHIO etk Tepts F = f (Py + K), ne f— koedimienT Teprs.

AHamizyloun OTpUMaHi1 BUPQXKCHHIMOYKHA CKa3aTH, 10 TIPH Pi3KiM 301IbIICHH]
KyTa pizanns cuna Px3700yBae Mmany Bennauny, a Py cuinbHO 3pocTae, mpu boMy cuia
TepTs Frak 3011bIIyeThCS, MO cHiia Pk HE B 3M031 MEPEMICTHTH CKYMYEHHS YaCcTOK
cteben mo rpani cermenta. [Ipu mux ymoBax Vo = 0, a 3naunth 1 K = 0. Y 1pomy

BUIAJIKy CHJIa TEPTS Ha TPaHi CETMEHTa BUHUKAE TUIbKHU 32 paxXyHOK CUJIH Py:

37



F:_fj:)hr -: mmzpcosyceef' (39)

VY uboMy BUmaaky Oyjie crnpaBeajiiBa yMOBa:

P, =F,
TOM1
f = tg}/cez'
Y ToM ke yac
S =gy,

7€ Y — KyT TepTs MaTepially Ipo IpaHb cerMeHTa. To M y MaeMo:
Your= 0 -0 <. (3.10)

PiBHsiHHS BU3HA4Yae cOOOI0 3HAYEHHS KYTa Ycer, IPHU SKIM PyX MaTepianay Io
rpafi cerMeHTa mija giero cuiau P BigcyTHii. [lepenHiit KyT yCTaHOBKH CETMEHTA Y cer,
JUTst 3a0€3MeUeHHs CXO/y MaTepially 13 TpaHi CerMeHTa, MOBUHEH OyTH OuIbIIe \, 10
MOJKe 3a0e3MedyBaTh Kpally Mmpale3/IaTHiCTh MoApiOHoBaYA.

VY Bumanky BIJICYTHOCTI PyXy MOpIiM cTredenpuyaToro marepiaay IO TpaHi
CEerMeHTa, BOHHM 3aXOIUTIOIOTHCS HOXEM B 00epTOBHH pyX. 3yCTpidalOyuCh 3HOBY i3
mapoM cTebebuaToil MacH, IO TOJAETHhCS B MOJpIOHIOIOUYMN OapabaH, CErMEHT
BiJITHHAE HACTYIIHY IIOPIIiIO, SKa aHAJIOTIYHO MEPINOoi PyXaeThbcs MO HWOro TpaHi i
31ITOBXYE 3 HEl MaTepiai, mo ckomuBcs. [Ipu oMy Bij Al HOBOI MOPIli BUHUKAE
CuJa, BeJIMYMHA SIKO1 TOBUHHA OyTH O1IbIIIE CHIIM TEPTS Ait040i 3 00Ky 310paHoi mopiiii.
Ha 3a3nadenwuii BuIie npoiiec 3aTpavyaeTbes 10AaTKOBA SHEPTis.

[IpoBeneHi criocTepeKeHHS 1 aHaITi3 MOKa3yI0Th, M0 MPHU MOAPIOHIOBAHHI CyXUX
cteben (Bojoricte a0 14%) TEXHONOTIYHMI TIpoIeC POOOTH TMOAPIOHIOIOYOTO
Oapabana TmpoTiKae 3aq0BUTHbHO. Yepe3 BHUCOKUH CTYMiHb TOJPIOHIOBaHHS 1
PO3IICTUICHHS COJIOMH, 3a30py «C» MiX JIONaTKOIO 1 TpaHHIO cermeHTa (puc. 3.21,
3.20) nmocuTh IS HOPMAJBLHOTO CXOMy TOpIINA cTe0eda 1 BHHOCY iX MOBITPSHUM
notokoM B 20-22 wm/c, CTBOpIOBaHHMM JIOTIATKAMH, 3a MeEXI MOApiOHIOBada, Yy
TparcmopTHi 3acobu. [Ipu poboTi K Ha cteGenpuaToil Maci 3 BosoricTio Buie 14%,
0COONMMBO MpU TMIKOBUX IMOJadax MacH, SKICTb MOAPIOHIOBaHHS cCTeOes Ppi3Ko

noripuryetbea. KoedilieHT TepTss Macu mo poOOUYiM MOBEPXHSIM MOAPIOHIOI0YOIO
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anapara 30uiblIyeTbes. ['abaputu a, oTxe, 1 Bara mopiii, mo nepedyBae Ha rpasi
CErMeHTa 1 MIAraryoi 31ITOBXYBaHHIO, P13KO 30UIIIYIOTHCS. Y C € 1€ IPUBOJUTH J0
MPUTraJbMOBYBaHHS MOPIIiI COJIOMHU MIX JONATKOIO 1 TPaHHIO CETMEHTA, Yy pe3yJIbTaTl
4oro, sIK MOKa3ye MBHUAKICHA KIHO3MOMKA, BOHU OUTBIIIOK MIpOI0 3aXOILUTIOIOTHCS Ha
MOBTOpHE OOEpTaHHS 1 3 MEHIIOK IIBHUJIKICTIO BUKHUJAIOTHCS B TPAHCIOPTYIOUUUA
TpyOonposia. IlpuransmMoByBaHHIO Macu, MpH pyci ii MO rpaHi CerMeHTa, CIpHsE
TaKoX OOJNT 13 TalKoIo, 10 KPIMUTh CETMEHT J0 OCHOBHM HOXKa, 110 1 nepedyBae Ha

HUIIXY pyXy MOPLIH BiIpi3aHUX YaCTOK.

a) 0)
Puc. 3.10. - [ITapHipHuii HiX HoApiOHIOBaYA.:

a — cxema HoXa;0 — poTo HOXKaA

3 MeTOr MONIMNIICHHS Mpare3JaTHOCTI MoApiOHIoYoro OapabaHa, JTOMATKY
JIOIIJIEHO BCTAHOBHTH TEPEJ CETMEHTOM, SIK MOKa3aHo Ha puc. 3.9 (myHKTHpOM) abo
puc. 3.10, a. bynum mnpoBeneHi MONBOBI JEPXKIOCITIDKCHHS IOJApiOHIOBaYa 3
nopiOHIOIYMM 0apabaHOM OCHAIEHWM MIAPHIPHUMH HOXKAaMU 3 PO3TAITyBaHHSIM

psMoi JIonaTKy niepen cermenTom (puc. 3.10, a).
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Puc. 3.11.- BapianTu KOHCTPYKI[I{ IIApHIPHUXHOXKIB:
a — pO3TalllyBaHHS JIOMIATKHU MIEPE]l CETMEHTOM; O — pO3TallyBaHHs JIOMATKKA Ha

BCIO JOBKMHYHOXKa

Onnak anaini3z poootu HOXIB sk TuxX (puc. 3.10), Tak i1 iHmMX (puc. 3.11, a),
MoKa3aB, 10 00M/IBa HOXKa MAIOTh ICTOTHI HEAOIKH, IO MOJIATAIOTh Y HACTYITHOMY. Y
IIUX KOHCTPYKIIAX OapabaHiB TpaHCHOPTYBaHHS MOAPIOHEHOI Macu 31HCHIOETHCS
TUTBKH 32 PaXyHOK TOBITPSIHOTO TIOTOKY, CTBOPIOBAHOTO JIONAaTKaMH HOXKiB. KiHeTnuHa
SHepris BiJ IIMypJIsSHHS YacTOK TyT HE BHKOPHUCTOBYETHCS dYepe3 Te, IO JIOMaTKa
3HaYHO BWJIyY€HAa BijJ Imapy cTeOel, IO pPyXaeThCsS MO KOXYXYy, a CErMEHT,
MepeMIIIAlYNCh peOpoM y cTebliax, y CHIy MEePIeHANKYISIPHOTO PO3TaIlyBaHHSI 10
OCHOBU HOXa, HE Ja€ KUIKOBOTO €(EKTy, IHTEHCHMBHO TPEThCS MPO Iap MAaCH,

3aTYILTIOIOYHMCH 1 I0JATKOBO MOTJIMHAIOYN CHEPTIIO.

3.3. Po3paxyHOK eJjieMeHTiB I0CJIiI2KyBaAaHOT0 PO0040ro OpraHy

3.3.1. Po3paxyHok 3BapHUX 3’€IHAHb
[Tin yac BUTOTOBICHHS HOXKa HOBO1 KOHCTPYKITii, KPITUICHHS JIOMATI Ta HOXa
BUHMKA€ HEOOXIJHICTh 3aCTOCOBYBaTHM  3BaproBaHHsA. [[ns  mpuBaproBaHHS

3aCTOCOBYEMO CTHKOBE 3 €JIHAHHS 3 PO3POOKOI0 KPOMOK, IO 3a0e3mnedye HajiiiHe
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3’€IHaHHS JETaledl 3 TOBIIMHOI 10 16 MM.3BaproBaHHS BHKOHYEMO PYYHOIO
€JIEKTPOAYTOBOKO 3 3BUYAMHUMH enieKTpogamMu. CTHUKOBI LIBH PO3PAaxXOBYIOTh Ha
MILHICTh IO HOMIHAJIBHOMY MHepepidy 3'€HyBaHUX Jeraneil (0e3 BpaxyBaHHs
TOBIIMHY IIBiB) K IILJI1 I€Tal.
Po3paxyHoK 3BapioBajibHOTO 3'€/JHAHHS MTPOBEAEMO LIBEIEPa 3 KOCUHIIEM:
Po3paxyHOK BaTMKOBUX LIBIB - JOOOBUX 1 ()JIAHTOBUX - YMOBHO ITPOBOJUTHCS Ha
3pi3 MO MOXUIIOMY Tepepisl.

YMoBa MIIIHOCT1 Ma€ BUTJISAL

1=_7F (3.11)

ne P — sycunns 3pizy, H;
l.; — TOBKHU3BAPHOIO 11BA, MM;
0 - TOBIIMHA 3BAPHUX JETalCH, MM;

[t] — momycTume HampykeHHs Tpyu 3BaproBaHHI Ha 3pi3, MIla.

T = 1000
0,7-10-1000

= 1,42 MIla

Hampyra, mo nqonyckaeTses Ha 3pi3 mBa

[t] =80 MIla

1,42 < 80 MIIa — ymoBa BUKOHYEThCS

3.3.2. Po3paxyHOK IINMOHKOBUX 3’€THAHD

3riJIHO METOAMKHA HANOLIBIT HeOe3neuHOoIo e opMalri€ro AJIs MIMOHOK 1 1Ma3iB €
3MHUHAHHS BiJ] KDyTHOTO MOMEHTY T.

Po3paxyemo MiIlHICTh IIMOHKKA Ha KiHIIl Bajia, Ha SKWW HACAHKCHO BEJICHHI
IIKIB.

Jlnst Bana 3 4 =100 vy BuGmpaemo mmonky 3a TOCT 23360-78 BHKOHAHHS 3 3

=10 mm, | =80,

napamerpamu Dxh=28x16yny b
BukonyeMo po3paxyHOK MIMTOHKH Ha 3MHHAHHS. J[1si mmoHoK 31 ctami 45 3a

I'OCT 1070-88 nipu cepelHbOMY PeKUMi pOOOTH TPaHUILISI 3SMUHAHHS [03'”] =100...120

MIla.
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Puc. 3.12.-[TapameTpu mInoHku
L o__2T _ 219110° _
“d-l-(h-t) 100-80-(16-10) 'y, <l0.,]=100..120, 0 (3.12)
MInHICTE HIITOHKHU 3a0€e31ne4ueHa.
['panrwuis BUTPHUBAJIOCTI cTami 45 Ha 3pi3 CTAaHOBUTH

=0,25- =0,25-360=90 .
[T‘”’] 25 [or]=0, MIla. BukoHyemMo po3paxyHOK IITIOHKH Ha 3P13:
T 19,1-10°

= = :0,16
70,5 (d+h-1)b-1 0,5 (100+16-10)-28-80

MTa <7 ], (3.13)
MIIHICTE MIIIOHKOBOT'O 3'€1HAHHSA 3a0€e31eUYeHO.
Po3paxyemo MilTHICTh IIMIOHKY B MICIII BaJia, Ha KW HacapkKeHo JiebaaHc.
Jlonst Bama 3 4 =160y BpGupaemo mmonky 3a TOCT P 50536-93 3 mapamerpamu
bxh= 22X9MM, I =70y
Bukonyemo po3paxyHOK IIMTOHKH HA 3MUHAHHS.

o - 2-T :2.19,1-1032038
“TaTn 160709 Mprp <[0w] 2100120 (3.14)

MIinHICTE MITTOHKHU 3a0€e3neueHa.

3.3.3. BuzHaueHHsl peakiIliii B oopax BaJjy

Ban € mimicHUM CcTpuKeHb TOCTiiHOTO mepepidy. Bam cnupaerbes Ha
CaMOYCTaHOBIIOBAJIbHI MIJIIWIHUKYA, SIKI B CBOIO YEPry KpIIUIATHCS 10 OOKOBHUH

kopirycy. [Tpu nepenayi 3ycuiutst Ha Baj Iif0Th crid (puc. 3.13):
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- OKpPY’KHa;- pajiajibHa.

o

Ft,

I,

Puc. 3.13. - Cxema cui, 1o AIF0THh Ha BaJl

Cunuy 1o Iir0Th Ha BaJl II03HAYMUMO:.
-oKpyHi cunu Fui Fip;-pamianbai cunmm Fri Fro.
Big nxii 30BHIIIHIX CHJI B OITOpaxX BUHUKAIOTh peakilli Rai u Rao.
Cunu Fyy u Frp pa3noxumo Ha BepTHKaNbHIN TOPU30HTANBbHICKIaA0B1 Fip 1 Fyir,
Fos 1 For.
Peakmis B migmmumankax BiammoBiIHO Ragl Rar, Resl Rar.
OKpyXH1 CUJTH BH3HAYae€MO 32 (OPMYJIOIO:
Fu=2-T/d1; Fp=2-T/d,. (3.15)

ne: T - KpyTHUIT MOMEHT Ha BaJly;
d1, dz - miameTpuszipodok, d;=0,1 m ta d2=0,25 M.
KpyTHuii MOMEHT BU3HAYaeMO 3a (PopMyII0r0:

T=9550-N/n. (3.16)
ne: N —HeoOXigHa MOTYXKHICTh eneBaTopa, N=0,09 kBT.,
N - 9acToTa OOEPTAHHS Bay.

n=60-V/3,14-d; (3.17)

n=60-1,2/3,14-0,1=229 xs .
Toni:
T=9550-0,09/229=3,7 H-Mm.
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Fy=2-3,7/0,1=75 H.F=2-3,7/0,25=30 H.
PanianpHi cuim BU3HaYMMO 3a GopMysIamu:
F1=0,5-Fu 'K, (3.18)
Fr2=0,5-F'K ,(3.19)
ne K - xoedimienT HaBantaxxenss, K=1,2
Toni:
F1=0,5-75-1,2=45 H.F»=0,5-30-1,2=18 H.
['opuzoHTaIbHY 1 BEpPTHKAJIbHY CKJIAJOBlI CHJI BH3HAYMMO 32 (OpMyJIaMH
(puc. 3.24):
Fiir=F-sin10°; Fus=Fu-sin80°, (3.20)
Fior=F2-sin10°; Fis=F2-sin80°.(3.21)
Tomni:
Fur=13 H; Fus=73 H; Fo,=5,2 H; Fps=28 H.
XM x=0,065-F:-0,13-Rp+0,18-F;=0. (3.22)
Rp:=(0,065F1;+0,18-F)/0,13
Re=13,7 H.
>Mg=0,06"F-0,065-F;+0,13-R=0. (3.23)
Rar=(0,065F:-0,06-F,)/0,13
Ra=4,1 H.

I:tlr I:t2r
0,065 ,065

=TS

0,19

Puc. 3.14. - Cxema cu, o Aif0Th Ha BaJI B TOPU3OHTAJIbHIHN TUTONTHHI
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M5:=0,06-For.
Mp,=0,06-5,2=0.3 Hw.
Mc:=0,065-Ra;.
Mc:=0,065-4,1=0,27 Hwm.

0,27 Hm.

0,3 Hw.

A C B D
Puc. 3.15. - Entopa 3ruHaJIbHUX MOMEHTIB
SMa=(F5+F1)-0,065-0,13-Rps+(FistFr2)-0,19=0.
Rps=((Ft1s+F1)-0,065+(FistFr2)-0,19)/0,13
RBB:128 Hwm.
EMp=(Fst+F2)-0,06 + 0,13 Ras-(Fiis+Fr1) -0,065=0.
RAB:('(FtZB+Fr2)'0,06+(Ft13+Fr1)'0,065)/0,13
Ras=-30.8 Hm.
ARAs \Rp:
— A C — B D
-1 VFrl -_ \ Fr2
FtlB FQB
0065 Y 0065 0,06
0,19

(3.24)

(3.25)

(3.26)

(3.27)

Puc. 3.16. - Cxema cui, 1m0 Aif0Th Ha BaJI Y BEPTUKAIbHIN TIONHHI

Mg,= (Ft23+ Fr2) -0 , 06

Mp,=(28+18)0.06=2.8 Hu.
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Mcy=0,065-Ras (3.29)
Mc,=0,065-30.8=2 Hu.

2,8 Hwm.
A C B D

Puc. 3.17. - Entopa 3ruHaJIbHUX MOMEHTIB

3.3.4.BuznauenHs koedimieHTa 3anacy MinHoCTi

3amac MIITHOCTI BU3HAYMMO 32 (OPMYIIOI0:

n=—tele ], (3.30)

Jn ?+n?

1€ No- KOoe(IIieHT 3amacy MIIHOCTI TTPU BUTHHI,
N:- KoeiIi€HT 3amacy MIIHOCTI MPU KPYUYEHHI.

n0:6—1/(K0‘Sa/B'80)- (331)

nr:T—l/(KrTa/Bgt) (3.32)

G-1 ¥ T-1- ME1 BUTPUBAJIOCTI MaTepiaiB BaliB IPU CUMETPUUHOMY ITUKJII1 3THHY

Ta KPY4YCHHS.

0-1=0,43-6B; 1-1=0,58-0-1.
6-1=0,43-598=257,1 MlIla; 1-1=0,58-598=346,8 Mna.
Gy U Ty - aMIUTITYIM [IUKJIIB HOPMAJIbHUX 1 IOTUYHHUX HATIPYKEHb.
ca=M/W; 1,=T/2-Wk. (3.33)
W u WK - 0cbOBOi MOMEHT OMOPY IIPH 3TMHI 1 KPYUYEHHI.
W=0,1-d3;, W=0,2-d3.

d - miamerp Baiy.
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W=0,1-203=785mm; W=0,2-203=1570mM.
€c U &~ MAcIITa0HI YUHHUKH ISl HOPMAJIbHUX 1 JOTUYHUX HANPYKEHb.
£s=0,7; &.=0,59.
Ks m Ki- edextuBHi KoedillieHTH KOHIIEHTpalli HamnpyXeHb MNpHU 3THHI 1
KpY4Y€HHI.
Ko=K:=2.
B - koeditieHT, 110 BpaxoBYy€ HIOPCTKICTh MOBEPXHI.
p=1.
Tomni:
6.=2,81- 1000/785=3,6 MIla; t,=3,7- 1000/1570=2,4 MI]a.
n.=257,1/(2- 3,6/1- 0,7)=25; n.=346,8/(2- 2,4/1- 0,59)=42.

T .

Jos? 1427
B cinbecbkorocnoapcbkoMy MalMHOOYIyBaHHI KOe(DilieHT 3amacy MiIITHOCTI
npuitMaroTh B Mexkax N = 1,7 - 3.
B nmanomy Bumanky oTpuMaHuii KOedilliEHT 3amacy MIIIHOCTI B HeOe3MeuHOMY
nepepisi MepeBHINye HEOOXIAHWM, aje 3aluIIuMo JiaMeTp Bajga 0e3 3MIH 3
KOHCTPYKTHUBHUX MIPKYBaHb MPHU IIbOMY 3aMICTh IPOIIOHOBAHOI JJIi BUTOTOBJICHHS

Bana Cranb 45 BukopuctoByemo Ct 3.
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4. OXOPOHA MPAII TA 3AXUCT HABKOJUILIHLOTO
CEPEJOBUILA

4.1. Po3po0Oka cucTteMu CTUMYJIIOBAHHSI OXOPOHM Npali B rocnogapcrsi

CTUMYJIIOBaHHSA OXOPOHM TMpami — HEOAMIHHA YMOBa MONEPEHKCHHS
BUPOOHHUYOr0 TpaBMaTU3My Ta NpoduIakTUKU npod3axBoproBanb. Ha nepkaBHOMY
PiBHI CTUMYJIIOBaHHSI OXOPOHU Tpalll PEryJIoeThCsA 3aKOHOIaBUMMH aKTaMu 1 mepen
yciM 3akoHoMm «[Ipo oxopony mpaili», y SKOMY IIbOMY NUTaHHIO TpucBsueHo IV
po3nin, ta 3akoHoM «IIpo 3arambHOOOOB'A3KOBE JEp’KaBHE COIlialbHE CTpaxyBaHHS
BIJl HEIAaCHOIO BUMNAJKy Ha BUPOOHMIITBI Ta MNPO(ECcifHOro 3axXBOPIOBAHHS, SKI
CIPUYMHUIN BTpATy Mpare3faTHocT». Lli 3akoHM BU3HAYAIOTH, 10 TIPU PO3PAXYHKY
pPO3MIpy CTPaxoOBOTO BHECKY Ui KOXKHOTO MiANMPUEMCTBA 32 YMOBH JIOCSTHECHHS
HAJIE)KHOTO CTaHy OXOPOHHM Tpalll, 3HWKEHHS piBHA a00 BIJCYTHOCTI TpaBMaTH3MY 1
npodeciiHOi 3aXBOPIOBAHOCTI BHACIIIOK 31HCHEHHS POOOTOAABIIEM BIAMOBITHUX
npodiTaKTUYHUX 3aXO0JlIB MOXK€ OYyTH BCTAaHOBJICHO 3HIKKY. 3a BHCOKHUM PIBEHB
TpaBMaTu3My 1 mpodeciiiHol 3aXBOPIOBAHOCTI Ta HEHAJCKHUN CTaH OXOPOHHU Mpalli
BCTAaHOBJIIOETHCS HAZ0aBKa IO pO3MIPY CTPAXOBOT'O BHECKY.

3rimHo cT. 26 3akony «IIpo oxopony mpalti» poboromaBenb 3000B'sSI3aHUM
BIJIIKOyBaTH 30WMTKHU, 3aBJaHi MOPYIICHHSIM BHUMOI OXOPOHHM IIpalll 1HIIUM
IOpUINYHUM YK GI3UIHUM ocobam. PoOoToaBerh TakoK BIAIIKOJAOBYE BUTpPATH Ha
Ha PO3CIiTyBaHHS 1 MPOBEJACHHS €KCIIEPTU3U MIPUUMH aBapii, HEIaCHOTO BUTAIKY ab0
npodeciitHOro 3aXBOPIOBaHHS, HA CKJIAJAaHHS CaHITAPHO-TITIEHIYHOI XapaKTePUCTHUKH
YMOB TIparii oci0, fKi MNPOXOASITh OOCTEXKEHHSI MO0 HASBHOCTI MPOQeciifHOTro
3aXBOPIOBAHHS, a TAKOX 1HIII BUTPATH, Nepe0adeHi 3aKOHOIaBCTBOM.

Takum umHOM, mTpadHi CaHKINI, a TAaKOX 30UIBIIEHI CTPAXOBI BHUILIATH,
10 MIOBUHHI3AIMCHIOBATHCS POOOTOMABIIEM Yy BHIIAJIKy HE3aJIOBIIBHOT poOOTH 3
OXOpOHHU TIpalli, HAIBHOCTI (PaKTiB TpaBMyBaHHS MPaIiBHUKIB Ta po(dh3aXBOPIOBAHb,
CBOTO/HI JIOCHUTh 3HAUYHI, TOMY 3MYIIYIOTh 3aMUCIUTHUCH, IO Kpamie: 3a3HaBaTH

30UTKIB, HE 3aiIMalOUYMCh OXOPOHOIO Mpalll, Y4 CBOEYACHO BKJIACTU MPUUHSATHI KOIITH

48



y npo(dUIaKTUYHI 3aXO0AH, 30€piriy Opu LbOMY >KUTTA Ta 3J0pOB'S JIOACH, Ta HE
KoH(uiKTYBaTH 3 3akoHOM. CIpaBkHii BJIaCHUK, O€3YMOBHO, 00epe Apyruil BapiaHT.
Cepen cmumynwrouux 3axooig, nepend0aueHNX 3aKOHOAAaBCTBOM, CJIiJT BII3HAYUTH:

* OTpUMAaHHS MIANPUEMCTBAMU Ha O€3MOBOPOTHIM OCHOBI (piHAHCOBOI
nonomoru Big @CCIIB mist po3B'si3aHHs TOCTpUX MPOOIEM 3 OXOPOHH Tpalli;

* OTpUMaHHs OE3KOIITOBHMX KOHCYJbTAlld 1 JOIMOMOTH HpPHU CTBOPEHHI Ta
peanizalii epeKTUBHOT CUCTEMU YNPABIIIHHS OXOPOHOIO Mpalli;

* nudepeHItiailis BHECKIB Ha JIep’KaBHE COIllalibHE CTpaxyBaHHs, MPo 110 OyJI0
CKa3aHO paHilie.

Onucana  BUIE  CHCTEMa  CTUMYJIOBAaHHS  OXOPOHHM  TMpami €
CUCTEMOIO 306HIUHbO20 CIIUMYJIIO8AHHA, TOOTO CTUMYITIOBaHHS POOOTOaBLA 3 OOKY
nepxxaBu (cycminbeTBa). IlomiOHI cuctemMu e(EKTUBHO NPaIOIOTh B OLIBIIOCTI
€KOHOMIYHO pO3BHHEHUX KpaiH cBiTy. KilacmyHuM TpUKIAAOM  YCHIIIHOTO
(GYHKIIOHYBaHHSI CHCTEMH COIUAJIbHOTO CTpaxyBaHHsS BiJ HEUIACHUX BUIIAJIKIB Ha
BUpPOOHUIITBI € HiMeuunHa.

He wmenm BaxiauBe 3Ha4YeHHs JUIs 3a0e3MEUYeHHS OXOPOHW TMpali Mae
CTUMYJIIOBaHHSI O€3M1eYHOr0 BEJACHHS POOIT OKPEMUMH IMPAIIBHUKAMU 6HYMPIUINbO-
2ocnooapcbke  cmumynioeanna. Jlo  TpaliBHUKIB — TIANPUEMCTBA  MOXYTh
3aCTOCOBYBATHCS OY/Ib-SK1 3a0X0YCHHS 33 aKTUBHY y4acTh Ta IHIIIaTUBY y 31HCHEHHI
3aXO/IB 100 MMiJBUINCHHS O€3MeKH Ta IMOKpaIleHHs YMOB Ipalli. Buan 3a0xodeHb
BU3HAYAIOTHCS KOJIEKTUBHUM JIOTOBOPOM, YTOAOI0.

ExoHOMIUHMI  MEXaHi3M  YNpaBIiHHA  OXOPOHOIO  TMpalli  MOBUHEH
nependavaTH cucmemy  3A0X04eHb N1 TUX  TPAIIBHUKIB, SIKI  CYMJIIHHO
JOTPUMYIOTBCS. BUMOT OXOPOHHM Tpalll,HE JOMYCKAalOTh MOPYIIEHb MPAaBHJI Ta HOPM
0CcOOMCTOI Ta KOJEKTUBHOI O€3MeKu, MPUMAOTh aKTUBHY 1 TBOPYY Y4acTh ¥y
3MIMCHEHH] 3aXO0/[iB 010 TABUIIICHHS PiBHS OXOPOHU TpaIli Ha MM AMPUEMCTBI.

KonextuBamii moroBip (yrojga) MOBHHEH 3aKpPIIUIIOBATH PI3HOTO POIY
MOpaJbHI 1 MaTepiajabHl 3a0X0UEHHS IUX MPAIliBHUKIB: OIUIaTa mparli, mpemii (y Tomy

YUCI1 CHellalibHl 3a0X04YyBajbHI MpeMii 3a JOCSITHEHHS BUCOKOI'O PIBHS OXOPOHHU
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mpaiii), BAHAropoJay 3a BUHAXIJHULTBO Ta PalliOHATI3aTOPCHhKI MPOIMO3HUIIIT 3 TUTaHb
OXOPOHH Tparii.

Benuky xopucth Aae mpemitoBaHHs pOOITHHMKIB Opurai, AUIbHMIIb, LIEXIB 32
TpuBaJly poOOTy 0€3 NopylleHb MpPaBWJI OXOPOHU Mpali, 0e3 TpaBM 1 aBapiid. Y
BUIIAJIKy HAsIBHOCTI HEOE3MEUHUX Ta MIKIUIMBUX BUPOOHUYUX YMHHUKIB, 10 MOCTIHHO
3arpoKyI0Th 3J0POB'IO MpalliBHUKA, HOMY pEKOMEHAYEThCS BUILIaUyBaTH HAJ0aBKy 3a
niaBuIIeHy obepexkHicTh. KpiM MarepianbHOro 3a0XOYEHHS, BEJIMKE 3HAUCHHS Mae
TaKOXX 1 MOpaJbHE CTUMYJIOBaHHS, SKE CBOIO 4YaCy BHUKOPHCTOBYBAJOCH B HaIIii
KpaiHi 1 K€ YCIHIIIHO BUKOPUCTOBYIOTh 3aKOpPJOHHI (pipMu. DOpMU MOPAIBLHOTO
CTUMYJIIOBaHHSI MOXYTh OYTH HAaMpPiI3HOMAHITHIIIMMU: BiJ OTOJIOIIEHHS MOJISKHA 10
oprasizaiiii Be4OpiB BIANOYMHKY, MIKHIKIB, KPYi31B JJIsl KOJIEKTHBIB, LIO JIOCSTJIA
HAMKpaImmx pe3ybTaTiB 3 OXOPOHU TIpaIli.

ExoHOMiuHE CTUMYIJIOBaHHS MOTPIOHOT MOBEMIHKU JIFOAWMHU 3aJCKHUTh Bij
0aratbOX YMHHHKIB, Y TOMY YHCII BiJl PIBHS OCOOMCTOrO TOXOAY; AHQepeHIiarii
JIOXOJIIB Ha MAMPUEMCTBI, Y PET10H1, rajy3i, B IepKaBi B IIIJIOMY; PEaTbHOTO OOKETY
mpaliBHUKa Ta HOTO CiM'i; piBHSA 3a0€3MEYEHOCT KUTJIOM, MOCIyraMH MEIUIIMHH,
OCBITH, KYJIbTYpPH; I1€BOCTI €KOHOMIUHUX CTHUMYJIB, SIKl 3aCTOCOBYE MIiIIMPUEMCTBO
TOIIO. 30KpeMa piBeHb OCOOMCTOro JOXOAY 3HAYHOK MIpOI0 BIUIMBAE HA CHITY
moTuBaii. CtocoBHO nudepeHIiamii T0XOMiB BiAOMO, IO HAa CHUJIy MOTHBAIli
HEraTUBHO BIUIMBAE SK HE3HAYHA, TaK 1 3aBeluKa audepeHmialisa 1oxoaiB. BogHouac
HEOOX1IHO TaM'ATaTH MPO Te, MO MAPSIIHY H aKOpAHY OIJaTy HEMPUITYCTHUMO
3aCTOCOBYBAaTH Ha poOOTaX 3 MiABUIICHOIO HEOE3MEKOI, OCKUTLKHI B TAHOMY BUTIAIKY
ITIIBUIIICHHS TTPOIYKTUBHOCTI MOYKE WTH Ha IMIKOY Oe3Melt.

Jlns 3ailCHEHHST CTUMYJIFOBAHHS OXOPOHM TIpari HEOOX1THO MaTH KUIbKICHI
MOKa3HUKW JJIsl OIIHKK PIiBHA poOOTH moa0 3a0e3nedeHHs Oe3nekd mpail y
BUPOOHUYMX MIAPO3MIIaX Ta HAa POOOYMX MICISX. 3 II€I0 METOK PO3POOJICHO i

3HAXOJATh 3aCTOCYBaHHS 0arato pi3HOMaHITHUX I1IX0/IIB 1 TOKa3HUKIB.
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4.2. BuzHauyeHHs He0e3MeYHNX TA IIKIVIMBUX BUPOOHUYHUX (PAKTOPIB

NPHU NpoBeAeHi 30MpaTbLHUX POOIT

Jlo HeOe3neyHnx Gpi3uuHuX (HaKTOpiB MOKHA BITHECTU: TPAKTOPH 1 MEXAHI3MU;
HE3aXUIIEeHI pyXJIMB1 €IEMEHTH BUPOOHUYOTO 001aAHaHHs (PUBIAHI Ta IEpeaaBaibHi
MEXaHi3MHU, JeTaji, [0 O00epTaloThCs TOIO); BIAJIITAIOYl YAaCTKH, IIiJBUIICHA
TEeMIIepaTypa MOBEpXOHb 00JaAHAHHS TOLIO.

MkignuBuMu A 3A0poB'ss (GI3UYHUMHU  (DaKTOpaMu €: MiJBUILIEHA abo
3HIKEHA TemIlepaTrypa MOoBITpsl poO0Y0i 30HH; BUCOKI BOJIOTICTh 1 HMIBUAKICTH PyXY
NOBITPsI; MiABUILIEHI PIBHI IIyMY, BiOpalii.

Po3pobka Ta BxkUTTS eQdEeKTUBHHUX 3axOJIB 3aro0iraHHs aBapiiHUM 1
TPaBMOHEOE3MEYHUM CUTYaIlisIM MO>KJIMBI JIMILIE TPU 3aBYACHOMY BUSIBICHHI TaKHX
HeOe3IeK, 3 IKUX MOYMHAEThCA Mpoliec X popMmyBaHHS. MoientoBaHHS BUPOOHUYUX
HeOe3MNeK MPU BUKOHAHHI MEBHOTO BUY POOIT € JOLUIBHUM 1 e(EKTUBHUM 3aXO0J0M,
AKUW JO03BOJIMTHh 3HU3UTH PHU3UK TpaBMyBaHHS poOiTHHKIB. Hamu po3poOieHo

TAOJMITI0 JIOTIYHOTO MOJICTIOBAaHHS BHPOOHWYUX HEOE3NeK TNpH IPOBEACHI

30upanbHuX pooiT (Tadm. 4.1).

Taoauusn 4.1. - Jloriuae MoieIFOBaHHS BUPOOHUYNX HEOE3IEeK IIPH IMPOBEACH]

30upaTbHUX POOIT

.. Heobe3neka .
Texnonoziuni Mootcnuei
Hebe3neuna . Hebe3neuna .
onepauii Heoe3neuna oia . HacnioKu
ymoea cumyauyis
1 2 3 4 5
Tlowxkooocenns
. . Ilposeoenus ,
Hexsanigikosani KOHCMPYKMUBHUX Asapis,
Dpe2yno8anbHux .
Kaopu obim enemeHmis mpasmy8anHs
P MawuHu
. . . . Tpasmysanus
Texniune Biocymuicme Llemonmaoic Hemoorcnusicmo Z o L); oHist ’
00C1Y208Y8aHHSA cneyianbHo2o KOHCMPYKMUBHUX | NPOBEOeHHS POy o ﬂp4 4 mexHiy
Kombatina IHCmMpYyMeHmy elemenmis PEMOHMHUX pOOIm P
besnexu
. . Tlowkoooicenns
Biocymuicme Poboma 3
. . . oucka
IHOUBIOYAILHUX wnighysanvHow . . Tpasmu
. winighyeanvhoi
3aco0i8 3axucmy MAWUHOIO
MawuHu
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MpOJIOBXKEHHS Tao. 4.1

1 2 3 4 &)
Hepisnicmyo Bmpama
00POIHCHBO2O Kepo8anocmi Asapis
Iepemiwenns NnoKpumms Pyx 3 azpezamy
KomMOatiHa no Heoompumanns niOBULYEHOI0 Hegopmayis
oopozam 8UMO2 WBUOKICMIO enemenmis deapis
MPAHCNOPMY8aHHS KOHCMPYKYi nio P
MexHiKu uac pyxy
Hassnicmo Inmencusnuti pyx Tlopywenns
CMOPOHHIX X1i6HOI Macu Ha Towrxooocenns MEexXHON02IUHO2
npeomemis Ha HOXUTIOMY mpancnopmepa o0 npoyecy,
NO8epXHi noas mpancnopmepi asapis
Mexanizamop 6 Heaoexeamna
cmani peaxkyis Ha Bmpama deapis
ANKO20bHO20 BUKOHAHHSL Keposanocmi P
. . mpasmu
36upanns cn aninHs abo MexXHOI02I4HO20 azpezamy
cmomaieHocmi npoyecy
Jlegpopmayin Pemonm nio uac Tlompannsanus
. ... | Tpasmyeanns,
pobouux opeanis pobomu JIFOOUHU 8 30H) Oii deanin
Kombatina Kombatina pobOUUX OpeaHie P
Tlowkoooicenns .
. Heyeaocnicmo 3azopanns
2epMemudHoCni . Toocexnca
N Mexanizamopa Mawunu
NnanueHoi cucmemu
Bueanmadsicenns Cmoponni Inmencuenicms lepopmayis Asapiuna
3epHa npeomemu y WHeKy HOMOKY wHeka cumyayis

Po3po0ka iHcTpyKUIiii 3 0XOPOHM Mpali Npu podoTi HA 3epHO30UPATILHOMY

HopmatuBaum

aKTOM,

110

KOMOaiHi

MICTUTh

000B'S13K0OBI

TS

AOTPHUMAHHA

IpariBHUKaMH BUMOTH 3 OXOPOHH TIpalli MpU BUKOHAHHI HUMHU POOIT MEBHOTO BUIY

a00 3a meBHOIO Mpodeciero Ha poOOYUX MICIX, Y BUPOOHUYMX MPUMIIICHHSIX, Ha

TEPUTOPIT MANPUEMCTBA 1 OyAiBEIPHUX MaiaHuyukax abo B IHIMUX MICISX, 1€ 3a

JIOPYYCHHSM BJIACHHKA YW YIIOBHOBa)XKEHOT'O HUM OPTaHy BHKOHYIOTHCS Il POOOTH,

TPYJOBi 4H CITy>k00Bi 00OB'SI3KH.

1. 3araJbHi BUMOTH 0e3IeKH

1.1. Jlo pobotu Ha KoMOaitHaX MOMYyCKAalOThCA 0coOu HE Moo 18 pokis,

[0 MaFOTh MMOCB1TYEHHS TPAKTOPUCTA-MAIIUHICTA.
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1.2. Tlepenq noyaTkoM 30UpaJBHUX POOIT KOMOAWHEp 1 WIEHH EKINaxy
MOBUHHI IPOUTH IHCTPYKTAXK MO TEXHILI O€3MeKHU Ha poOOYOMY MicCLl 3 0POPMIIEHHSIM
B KypHaJl.

1.3. He MoxHa niepeoasiraTUCs MOOJIN3Y PyXOMUX MEXaHI3MiB.

1.4. TlepeBipky mossi, po30MBaHHA HOro Ha 3ariHKW, MPOBEIEHHS MPOKOCIB,
00KOCIB MPOBOJASATH TUIBKU B CBITIUH Yac.

1.5. 3a00poHsETHCS BCTAHOBIIOBATH HA KOMOAH1 JO/IaTKOB1 CHUIHHS.

1.6. He nomyckaerbcsi kKepyBaHHS KOMOAWHOM TICHs B)KMBAHHS aJIKOTOJIBHUX
HaroiB.

2. 3axoau 0e3neKu nepea mnoYaTkoM poooTH

2.1. llepeBipuTH HasBHICTb 1 CHPABHICTh 3aXUCHUX OrOPOKEHb Ha
JAHITIOTOBUX, TAaCOBMX 1 KapJaaHHUX Tmepedadax. [Ipm ix BiJCyTHOCTI KoMOailH
BB)KAETHCS HECIIPABHUM 1 MPAIIOBATH HA HBOMY HE JIO3BOJISETHCH.

2.2. TlepeBipsieTbCs KpIIUICHHS pPYJIbOBOI KOJIOHKH, pPYJIbOBOI COIIIKH,
MOB3JIOBXKHBOI 1 MOMEPEYHOT PYyIHOBUX TAT, HASBHICTH 1 CIIPABHICTh MITUTIHTIB. JIFodT
pyJisi HEe TOBUHEH NEepeBUIyBaTH 15°.

2.3. IlepeBipsieThbes CIPABHICTD 1 HAMIMHICTD KPITIJICHHS TaJIbM, MOCTa BETYIHX
KOJIC, 3aTATyBaHHS TalOK JHUCKIB 1 000/iB Koiic. 3a00pOHSEThCS EKCILTyaTallis
KoMOaifHa MpH BiJICYTHOCTI HaBITh OJJHOTO OO0JITa KPIIJICHHS JHUCKIB YK 00011B KOJTIC.

2.4. Tlpu HakadyBaHHI IITUH HEOOX1THO MEPEBIPUTH TUCK 1 TOBOAUTH 10 HOPM
PEKOMEHI0BaHUX 3aBOJICHKOIO IHCTPYKITIEO.

2.5. JIns1 3acTepekeHHs caMo BKIIFOUEHHS TIepeiad MPOBOUTHCS PETYITFOBAHHS
0JIOKYIO YOTO MEXaHI3MYy.

2.6. He nomyckaeTbcs ekcrulyaTalliss KomOaliHa MpW MIATIKAHHI Macenl B
TiApaBIIYHIN CHCTEMI.

2.7. AxymynstopHi Oatapei MOBHHHI OyTH HAIIMHO 3aKpiIUICH] 1 3aKpUTI
KPHUIIIKOI0, TIPOOKHA TYro 3aTSITHYTI, KJIEMH IMOKPUTI TOHKHM IIapOM TEXHIYHOTO

Ba3eyiHy.
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2.8. Ilpu mepeBipii PpiBHA 1 IIUIBHOCTI EJEKTPOJITY CHiJ Oepertucs
MOTPAIUISIHHS MOTr0 Ha OJAT 1 TUI0. SIKIIO 1€ cTajocs, MOTPIOHO HEraitHO Moro 3MUTH
BOJIOIO 3 MUJIOM.

3. 3axoau 0e3nmeKu miJ1 4yac poooTu

3.1. He nepenaBatu kepyBaHHsS KOMOaitHOM 0co6am, He 3aKpITUICHUM 3a JaHUM
KOMOaitHOM.

3.2. He pomyckatu 3HaXOMKEHHS OyAb-KOro, B TOMY YMCJI 1 MOMIYHUKA
KoMOaifHepa Ha KOMOalHI M1 yac pyxy.

3.3. TlepeBipsiTd 1 peryiroBaTH poOOdYl OpraHu 1 MeEXaHI3MH, HaJiBaTH 1
HATATYBATH TIACH, JIAHIIOTH, YCYBaTH HECIIPABHOCTI, MPOBOJIUTH MAICHHS, OYHILATH
pLKYUYU THCTPYMEHT, MOJIOTUJIbHUN OapalaH, KOMHYBay 1 T.M. HOTPIOHO TUIbKU MpU
3ariaymeHoMy JBHTyHi. llepen BHKOHAaHHSM IMX poOIT Ha PyJLOBOMY KoJieci
BUBIIIYIOTh Ta0nmuky “He Bximtouaru! [IpartoroTs mroau!”

3.4. Ilig yac pyxy KomOaiiHa 3a00pOHSETHCS 3aUIIATH HOTO 0€3 KepyBaHHS.

3.5. 3a00poHsETHCS KepyBaTH KOMOAIHOM CTOSTYH.

3.6. TlocTiHHO CTEXHUTH 3a MICISIMU JKaTKd 1 OapabaHa, 7€ HAMOTYEThCSA
comoma. OuwMIlEHHS TMPOBOJUTH CHEIIaJbHUMU KpIOUYKaMu 1 OOOB’SI3KOBO B
PYKaBULISX.

3.7. Ilpu moBOpoOTax i po3BOPOTAX MIBUJKICTh PYXy 3HHXKYBATH A0 3-4 KM Ha
TOJIUHY.

3.8. Ilpu BHBaHTaXEHH1 3€pHAa B MAIMHY OOCIYTrOBYIOUOMY TEPCOHATy HE
MOXHa CHJIITH Ha OOpTax aBTOMOOLISA, 3HAXOJUTHCH I1iJl BABAHTAXKYIOUHM IITHEKOM,
3epHa B OyHKepi HE MOKHA MPOIITOBXYBATH PyKaMU YM HOTaMH JIJIs ITbOTO HEOOX1THO
3aCTOCOBYBATH JIEPEB’sIHI JIOTIATH.

3.9. Ilpu mepeizai Bix koMOaiiHa 3a00pOHSETHCS CTOSITH B Ky30B1 T1J] 9ac pyXy
MaIuHU.

3.10. Ilix gyac TpaHCTIOPTYBaHHS 3€pHA 3a00POHSIETHCS 3HAXOKCHHS JIFOICH B
KY30BI.

3.11. He MoxHa B KONHIIIX, HA BaJIKaxX, O1JId 1 i komOaliHaMH, a TaKOX Ha

000YMHAX MOJBOBHUX AOPIr MOOJM3Y MpaloYuX arperariB. BiamouumBatu MoKHA
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TUIBKA Ha CIHELIaJbHO BIJBEIECHOMY MICLI 32 MeXaMu IUIBHUIN, J€ MPOBOJIUTHCS
30upaHHs ypoxaro. Miciie BIIMOYMHKY MOBUHHO OYTH BIIMIY€HO BUJUMUMH BiXaMH,
a IIpU HaCTaHHI TEMPSIBU — OCBITJIFOBATHUCH.

3.12. [ix yac rpo3u poboTy KoMOaiiHa 3yNUHSIOTb.

3.13. Ilicnsa pomry mepeixIKarTh Yepe3 KaHaBU, PyXalOUUCh B3IOBX CXUJIB,
Ha MOBOPOTAaXx 1 T.II. CJIIJ TUIBKK Ha NEPILii nepenayi.

4. 3axoau 0e3neKy B ABAPIMHUX CUTVAIlIAX

4.1. Ilpm mnosiBI CTOPOHHIX IIyMIiB, JHUMY, HECIPABHOCTEH, 1CKPUHHI
eJIeKTpooOIaHaHHS, M1/IBUILIEHOMY HarpiBi MiIIMITHUKIB, PETyKTOPIB, HIIMX YaCTUH
HEraHO 3yNMUHUTU KOMOAaMH.

4.2. Ilpu 3aropanHi, 1O MOXJIUBOCTI, BIIBECTH KOMOAH BiJI XJ1I0HOTO MacHUBY,
MO/IaTH CUTHAJT TI0YKEKHOT TPUBOTH 1 TPUCTYIUTH J0 TaCiHHS.

4.3. Ha Bumaiok TpaBMH BKUTH 3aXO0/I1B 110 HAJAHHIO J0J11 KAPCHKO1 JIOTTIOMOTH
MOTEPIJIOMY, MPU HEOOXITHOCTI BIANMPABUTH HOro B MEANYHKT. [Ipo HemacHui
BUIIAJIOK HETAHO MOBIAOMHUTH aJMIHICTPAIli}0 TOCIIOAapCTRA.

Micuie Hem@acHoro BWIMAJAKY CJliJ 30eperTd HENOpyUIHUM JO TOBHOTO
PO3CITiIyBaHHS HEIIaCHOTO BUNIAAKY. [Ip1 HEMOXKIMBOCTI HOTO 30€epexKeHHs, pOOUTHCS
JIeTaJIbHa CXeMa PO3MIIIEHHS BCIX MPEIMETIB Ta CAMOTO OTEPIILIOTO.

5. licas 3aKiHYeHHA POOOTH

5.1. [locTaBuTH KOMOAITH Ha MiCIIe CTOSTHKH, OITYCTUTH KaTKY, 3arajJbMyBaTH i
111 KoJIeca MiJIKJIaCTH YIIOPH.

5.2. OrasiHyTH, MOYUCTUTHA KOMOAIH, TPUBECTH B MOPSIOK poOOUe MicIIe.

5.3. JlonoBicTH KepiBHUKY MPO CTaH KoMOaiiHa Ta mepeaT! Moro mpu motpeodi
110 peMOHTHOI Opuraau st nposeaeHHs: TO Ta peMOHTY.

BucnoBku. {11 31iiiCHEHHSI CTUMYJTIOBAaHHSI OXOPOHU Tparli HeoOXiJHO MaTH

KUTBKICHI TTIOKa3HUKH ISl OI[IHKH PiBHS pOOOTH 11010 3a0e3nedeHHs Oe3MeKu mpari y
BUPOOHUYMX MiAPO3MIaX Ta HAa POOOYMX MICISX. 3 II€I0 METOK PO3POOJICHO i

3HAXOJSATh 3aCTOCYBaHHS 0arato Pi3HOMAaHITHUX MiAXOIB 1 MTOKA3HUKIB
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5. TEXHIKO-EKOHOMIYHA OHIHKA IMPOEKTY

ExcrnyaraiiiiHi BUTpaTi 0 MallMHHO-TPAKTOPHUX arperatax Npu BUKOHAHHI1
MEXaHI30BaHUX POOIT 3 PO3PaxyHKYy Ha OJMHMIIO LUX POOIT BHU3HAYAETHCS 32
dbopmyioro:

E=3+G+T, + A4, (5.1
ne: 3 - oriata mpaitli (OCHOBHA 1 1I0JaTKOBA) 3 HApaxXyBaHHSM;

G -BapTiCTh NaJIMBHO-MACTHIIBHUX MaTepiaiiB;

Tp - BUTpaTH Ha MOTOYHUM Ta KAMITAILHUNA PEMOHT 1 TEXHIYHE 00CITyTOBYBaHHS;

A — amopTHu3alliifH1 BipaxyBaHHS.

E=116,9+608+405,2+982,7 = 2112,8 2pm.

Omutata mpatii nepcoHaiy, 1o 00CIyroBye MalllMHHO — TPAKTOPHUM arperar:

3= 3M-NM-Km+3p-Np-Kp
- W3 ’

(5.2)

ne: 3m 1 3p — TapudHa cTaBKa 3a 3MiHy MeXaHi3aTopaM 3a Jiany ornepartito (393,3
Ta 236,6 rpH.);

NmiNp— KiTbKICTh MEXaH13aTOPIB Ta IHIIUX POOITHHKIB,;

Km 1 Kp— xoedimieHT T0AaTKOBOI OIUIATH TMpalll MeXaHi3aropaM Ta I1HIIUM
pOOITHUKAM;

W3— 3MiHHa HOpMa BUPOOITKY.

393,3% 1% 3,2+236,6%2%2,9
3= — = 116,9 rpH.

[Tpu poMy ormaTa mpari BU3HAYAETHCS BUXOMSYM 3 MiHIMAJIBHOI 3ap0o0iTHOT
TJIaTH, BCTAHOBJICHOT HA BIJMOBIIHUH PiK. 110 3apO0ITHY IJIaTy MOBUHHI OJIEP>KyBaTH
MPAIliBHUKH, 3aiHATI HA pyYHUX poOOTaX B POCIMHHUIITBI, III0 BUKOHYIOTh pOOOTY 3a
nepmuM TapudHUM po3psiaoM. J{ns BU3HAYEHHS Tapu(PHUX CTABOK 1HITUX PO3PSIiB
BUKOPUCTOBYIOTh ~ MDK-po3psimHi  koedimienTu.  [lomatkoBa  omata — mparii
BCTAHOBJIIOETHCS 3aJI€KHO Bia (pIHAHCOBOTO CTaHy miampueMcTB. HapaxyBanHs Ha
dbona oraTtu npaili (MeHciiiHe 3a0e3nedeHHs], ColllalibHe CTpaxyBaHHs, CTPaXyBaHHS

B1/1 HEIITACHOTO BUMAJKYy Ha BUPOOHHUIITBI Ta 1HIIII).
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BapricTh nanmBo — MacTUJIBHUX MaTepiajiB, BATPAYEHO HA OJUHUIIO0 POOOTH:
G=0x1, (5.3)

ne: Q — BUTpaTu MajbHOrO Ha OJIMHUINIO POOOTU HA OJHIN omepallli, xe/ea,;

[[n — niHa nanbHOrO, sIKa BKJIIOYA€E BAPTICTh HEOOXITHOT KUTBKOCTI MACTUIIBHUX
MarepiamiB ( 58 rpH.);

G= 16 x58 = 928 rp=.

BurtpaTtu Ha KaniTanbHUN Ta TOTOYHUI PEMOHTH 1 TEXHIYHE 00CIIyTOBYBaHHS 11O
MalIMHHO-TPAKTOPHOMY arperary 3 po3paxyHKy Ha OJIMHMIIO pOOOTH BU3HAYAETHCS

3a hOopMYIIOLO:

_ 1 (BT'BT B34yeB3y n BM'NM'BM)1 (5.4)

" 100w \ Pr P3u Pm

ne: bt, b3u, bm — 6anaHcoBa BapTicTh TPaAKTOPA, 3HIMKH CLIBCHKOTOCTIONAPCHKOT
MAallliHU, Z2pH. BU3HAYae€ThCS MHOKEHHSM IIIHA TPAaKTOpa, 3YilKH, MAIlWHUA Ha
koedimient 1,1.

Bt, B3u, Bu — HOpMa BipaxyBaHb Ha MOTOYHHUM Ta KamiTaJIbHUM PEMOHTH 1
TEXHIYHE 00CIIyrOBYBaHHS BIJAMOBIAHO /ISl TPAKTOPIB, 3UIMKH, C.-T. MAIIUH, %

NMm — KUIBKICTh CUTBCHKOTOCTIOIAPCHKUX MAIIMH B arperari;

W — mpoyKTUBHICTh arperaty 3a 1 TOJUHy 4acy, 2a/200;

Pr, P3u, PMm — piuHa 3aBaHTaXEHICTh BIAMOBIIHO TpPaKTOpa, 3YimIli, C.-T.

Maiuau, %.
1 3114 600 * 6,5 192143* 13
Ty= (=) * (( )+ (et
100%3,2 160 800

AMopTH3aIiiiti BiipaxyBaHHs 110 MAIIMHHO-TPAKTOPHOMY arperary:

)) = 405,2rpH.

1 (BT-a3 B3!{-a3q+BM-NM-aM), (55)

100w \ Tr T3u ™
J€: a3, 3y, AQy— HOPMA aMOPTHU3AMINHUX BiJIpaxyBaHb MO TPAKTOPY, 3UIMII,C.-T.

MarmuHi, %

1 3114600 * 16 (192143 x 12,5

A= )* (g0 800

— 9827
100 3,2 )) 'PH
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AMopTu3aniiiHi BiJIpaXyBaHHS BH3HAYAIOThCS BIANOBIAHO 1O TPHUBAJIOCTI
BUKOPHUCTaHHS 00’€KTIB OCHOBHMX 3ac001B Ha BUPOULIYBaHHS OKPEMOI KyJbTypH, iX
OaJlaHCOBOT BapTOCTI Ta HOPMAaTUBHUX B1JIpaxyBaHb.

3rigHo Aif04MM B YKpaiHl MOJATKOBUM 3aKOHOJABCTBOM, HOPM aMOpTH3allli
BCTAHOBJIIOIOTHCS Y BIJICOTKAaxX /10 0aJaHCOBOi BapTOCTI KOXKHOI 3 TPyl OCHOBHHX
3ac001B Ha MOYATKY 3BITHOIO MEPIoAy B TAKUX po3Mipax: s mepioi rpynu — 5 %,
st ipyroi rpynu — 15 %, nist tpetsoi — 25 %.

[licns BUKOHAHHS pO3paxyHKiB 3a (opmynamu 5,2 - 5,5 3a nomomororo
dopMmynu 1 BHU3HAYAIOTBCS EKCIUIyaTalliiiHI BUTPATH MO MAIIMHHO-TPAKTOPHOTO

arperaTy po3paxoBYIOThCS 32 (POPMYIIOIO:

K= o (4 B2 ) (5.6)
W \Tt T3y ™

3114 600 192143

160 )+ ( 800 )) = 6158,3rpH.

K= (G * ((

HaBeneni BUTpaTH 100 MAalIMHHO-TPAKTOPHUX arperaTiB po3paxoBYIOTh 3a
dbopmyiioro:
B, =FE + ky, .K,, (5.7)

1e: Ky— HOPMaTUBHHUH Koe(iIlieHT KamiTaJoBKIaaeHb, rpH = 0,15.

B,=2112,8 + 0,15 * 6158,3 = 3036,6 rpH.

Tapudni craBkum MexaHizaTopaM 1 TpaimiBHUKaM Ha pPY4YHUX poboTax y
POCIVMHHUIITBI TMPUHAMAIOTh TAKUMU 100 TPU BHUKOHAHHI pPoOOIT HANHIKYOIO
kBamidikamiero (mepmuii po3psia) 3a0e3MeunTd MiHIMaIbHY 3apoOiTHY IUIaTy, sKa
PO3PaxOBYIOTHCA 3 MiHIMAJIBLHOIO 3apOOITHOI TIJIATH.

VY TeXHOJOTIYHI KapTi MiA0UBAETHCS MIJACYMOK 3ap00iTHOI MmIaT 3a Tapudom 3
yCciM omepamisMu JUIsl MEXaHi3aTopiB 1 JUIg 1HMHUX pPOOITHUKIB, a TOTIM
PO3PAaXOBYETHCS JOJATKOBA OMUIaTa. TakKUM YHHOM MU OJIEPKYEMO 3araibHui (POHT
OIUIATH Mpalli 32 TEXHOJIOTIYHOIO KapToIo.

[ToTpedy B naibHOMY pO3paxoBYIOThH 3a (HOPMYJIOIO:
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I = qx 0] (58)
ne:  — BUTpaTH NaJbHOTO HA OJAMHUII0 pOOOTH Ha AaHii omepallii, ke/2a.

I1,,= 16 x100 = 1600 xr

BurtpaTtu Ha naJiMBO-MacTUIIbHI MaTepiau:
I'=1ux 1 (5.9)
ne: I] — xomIulekcHa MiHa | Kr MajgbHOro, siKa BKIIIOYA€ TaKOX BapTICTh

HE0OX1THOT KUTbKOCTI MAaCTHJILHUX MaTepiaiiB ( 58 rpH. )

I'=1600 * 58 = 60800 rpH.

Butparn Ha mTOTOYHMI pPEMOHT Ta KamiTaJlbHUM PEMOHTH 1 TEXHIYHE
00CITyroByBaHHS BHM3HAUYalOThCA Yy BIJCOTKAaX BIJ OaJaHCOBOI BapTOCTI MAIIIWH,
KOPUTYIOTBCS 3aJIEKHO BiJ 3HOIICHOCTI MAIMHHO-TPAKTOPHOTO mMapky. Bonwu

BU3HAUYAIOTHCS 32 (POPMYIIOLO:

__ Bbrxp
= "o (5.10)

ne: bx — OanaHcoBa BapTICTh yCIX MaIllMH JaHOI MapkKu, IO IpUIagae Ha

BUPOIIYBaHHS KYJbTYypH, BU3HAYAETHCA 32 (HOPMYJIOI0:

(603453,8%6,5) (7445,5%13)
Ty= ( + (
100 100

Bk =b6X — X Nm, (5.11)

) = 40192,4 rpH.

ne: b — 6amaHcoBa BapTICTh OJIHIET MAITUHU JIAHOT MapKH, 2pH,;
Nm — KUTBKICTh MAIlIMH B arperari, IiT.;
Tk— 3aifHATICTH MAIIIMH Ha BUPOIIYBAaHHI JaHO1 KYJIbTYPH, 200,

Tn— HOpMATHBHA piYHA 3aWHATICTh MAIIIUHU, 200.

31
BKK = 3114600 * (——=) = 603453,8 rpH.
160

5 ( 31
=1 192143 *
K 800

banancoBa BapTiCTh MallIMHU PO3PaXOBYETHCS 32 (POPMYIIOL0:

b= 1,1x1],, (5.12)

)) = 7445,5 rpH
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3aifHATICTh MAIllMH Ha BHUPOILYBAHHI KYJIbTypH BHU3HAYA€ThCS CKIIAJJaHHAM
KUIBKOCTI HOPM-3MIH Ha BCIX OINEpauisiX, BAKOHAHUX JaHOK MAIIMHOK 1 MHOXEHHSIM
1€l CyMH Ha 7 TOJIUH;
T.= Y, 7Xx H,, (5.13)
AMopTH3aniiiHi BiipaxyBaHHS:

Bkea
100

JIe: @ — HOpMa aMOPTHU3aLIHUX BiApaxyBaHb, %.

_ ((603453,8+16) (7445,5+12,5),
4= (22200 | (22000 = 974833 rpu.

BapricTe HaciHHS BU3HAYa€ThCA 3a HOPMaMHM BHCIBY Ha | ra 1 BaprTicTiO
MOCIBHOT'O MaTepiany 3a GopMyJIor:
Bu = Hg * [[n * IIx (5.15)
ne: He — Hopma BuciBy HaciHus; (230-260 kr/ra)
[[n — uina Haciuus, (14000.00 rpu/T);

11k — mutoma nociBy KyabTypH, (1002a).
Bn= 230 * 14 x 100 = 322000rpH.

Butpatm wa wMiHepanpHi jgoOpuBa. Bapricth MiHepadbHHX — J1OOpHUB
BU3HAYAETHCS, BUXOJSUH 3 TIPOTHO30BAHUX HOPM iX BHECEHHS ij Pi3HiI KyJIbTYPH Ta
iHK 3a 1 xe JiF040i pedoBUHU 32 (OPMYJIIOIO:

Bm = (Hn*L[{n+Hp*[[p+Hx*[]x) *Ix, (5.16)
ne: H — Hopma BHeCeHHs 00puB, 1/2d,;

1] — iina noOpuB, epH./Kke 0.p.

Bu= (60 %79+ 60 * 14,6) * 100 = 135000 epn/ke

ButpaTtu Ha 3ac00u 3aXHUCTy pOCIMH BU3HAYAIOTHCSA 32 HOPMaMH iX BHECECHHS Ta
CepeHIMH IIHAMH MpUA0aHHS 32 (HopMyITor0:

Basp= Xit; Qox e Llox e MK, (5.17)
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ne: Qox — KUIbKICTh BUKOPUCTAHOTO OTPYTOXIMIKATY 1-TOr0 HAaMEHYBaHHS Ha |
ea, Ke;

Qox — IIiHA BUKOPUCTAHOI'O OTPYTOXIMIKATy 1-TOro HalMEHyBaHHS, epH./2d.

B;;,= 36060 + 3250 = 39310rpH

Burtpatu Ha openay (O) 3eMenbHUX JUITHOK 200 4acToK (IaiB) NpUMalOThCA B
po3mipi (1500 rpH. ) epr/ea.

Burpatu Ha aBTOTpaHCIOPT PO3PaxOBYIOTHCA 3a POPMYJIOHO:

T= OT *Bmk, (5.18)

ne: O, — o0cAT TPAHCIIOPTHUX POOIT, SIKUH BUKOHYETHCS aBTOMOOUISAMHU, 7. KM;
By — BapTICTh OJTHOTO TOHHO-KUJIOMETPA, epH./Mm.KM.

T=2000x5,6 = 112000 rpH.

[amn marepianbHi BuTpaTu (I) po3paxoByemo B po3mipi 10 % Bijg cymu npsiMux

BUTpaT 0€3 BapTOCTI HACIHHA Ta CYMH aMOPTH3AIlIMHUX BlIpaxyBaHb.
I= ((3+T+Tp+T+BM+0O+B4;;,)x10)/100

3 - 3aranbHui (OHI 3apoO0ITHOI IJIATH BCIX TMPAIliBHUKIB, 3alHITHX Ha
BUpPOIIyBaHHI ¥ 30MpaHHI,

I' - BUTpaTH Ha MaNMBO-MACTUIIbHI MaTepiau;

Tp — BUTpaTH Ha KamiTAIbHUW Ta TOTOYHUH PEMOHTH 1 TEXHIUHE
00CITyroByBaHHS M0 MAalIMHHO-TPAKTOPHOMY arperary 3 po3paxyHKy Ha OJMHHIIIO
poboTtu;

T - BUTpaTh HA aBTOTPAHCIIOPT;

BwMm - BuTpaTn Ha MiHepanbHI 10OpUBa;

O - BUTpaTH HA OPEHY 3€MEIbHUX JIJITHOK a00 YaCTOK;

B, - BUTpaTu Ha 3aco0M 3aXHUCTy POCIIUH;
1=((16769,9+60800+40192,4+11200+135000+150000+39310)*10)/100=45327,2 rpH

CrpaxoBi muarexi (CT) po3paxoByeMo B po3Mipi 5 % Bil CyMu TpsIMUX Ta
IHIIUX BUTpAT 0€3 CyMH aMOpPTU3AIIMHUX BIApPaxXyBaHb.

Cr= ((3+T+Tp+T+Bu+Bum+O+B,,,+1)x7)/100
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BH -BapTiCTh HaCIHHSA

I - [Hun marepianbHi BUTpaTH

Ct = ((16769,9 + 60800 + 40192,4 + 11200 + 322000 + 135000 + 150000

+ 39310 + 45327,2) * 7)/100 = 57441,9

3aranpHOBUpOOHUYI BuTpaTu (B3B) po3paxoByroTbest y po3mipi 5% Bix cyMu

NpsIMUX BUTPAT 0€3 CyMU aMOpPTU3AL[ITHUX BiApaxyBaHb:

B3B = ((3+[+Tp+T+But+BM+O+B;s,)x5)/100

B3 = ((16769,9 + 60800 + 40192,4 + 11200 + 322000 + 135000 + 150000

2PH.;

+39310) *5)/100 = 38763,6

Po3paxyHok coliBapTocTi npoaykuii

Co0iBapTicTh yciel BUPOOIJICHOT MPOAYKIIIT 00UUCTIOEMO 32 (HOPMYJIIOLO:

C=3+I'tA+Tp+T+Bu+ Bu+tB3sp+ O+ Cm+ 1+ B3s,(5.19)
7e: 3 — orurarta Tpalli 3 HapaxXyBaHHSIM, epH.,
[" — BapTiCTh NMAJTUBHO-MACTHJILHUX MaTepiajiB, epH.;
A— amopTHU3aIliiiHi BiApaxyBaHHS, epH.,

Tp— BUTpaATH Ha KamiTalbHI Ta MOTOYHI PEMOHTH 1 TEXHIYHI 0OCITYyrOBYBaHHI,

T — TpaHCTIOPTHI BUTPATH, 2PH.,

Bu— BapTicTh HaCiHHSA, 2pH.;

Bwm — BapTicTh MiHEpATbHUX JOOPUB, 2pH.,

B33p — BuTpaTn Ha 3ac00M 3aXHUCTY POCIUH, 2PH.;
O — opeHjIHA TIJ1aTa, epH.,

Cm — cTpaxoBi IUIATEXKI, epH.,

[ — iH1TI BUTpATH, 2pH.,

B36 — 3aranpHOBUPOOHUY1 BUTPATH, 2PH.,

C=16769,9+60800+97483,3+40192,4+11200+322000+135000+39310+15000

0+57441,9+45327,2+38763,6=1014288rpH
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Cob6iBapTicTh 1 y mpoayKIii:
C
Cy =- (5.20)

ne: B — Banouit 30ip, .

B=40X100 = 4000x.

c 1014288 253 6
= ———— = 253,62pH
4 4000 P

BucnoBku. CoOiBapTicTh ycieli BUpoOseHOi mpoaykuii craHoButh 10142288

rpH. Tepmin okynHOCTI ynockoHaieHHs 0,6 poky.
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BUCHOBKH

Hamu Oyno po3poOsieHO AUIUIOMHUN NPOEKT Ha TeMy: «YIOCKOHAJICHHS
mporiecy MexaHi3allii mojapiOHeHHs cTe0J0BOi Macu mia yac 30UpaHHS JIIONHUHY 3
PO3p00OKOI0 KOHCTPYKIIIT MOAPIOHIOBaAYAY.

B nmepuriii 4acTuHiI NpOEeKTy HaMu OyJi0 MpOaHaNIi30BaHO BHPOOHHYO-
TexHONOiryHy xapaktepuctuky TOB «TECMA TPEM]I», ske posramopaHe B
JHinponeTpoBchKiid 0011., M. J{HiTpo. AHani3 1030BIMB OKPECIUTH OCHOBHI TO3UTUBHI
CTOPOHM B [ISUIBHOCTI TOCMOJApCTBa — 1€ HAsSBHICTh IEBHOTO HaOOpy
CLTBCHKOTOCITOTAPCHKO TEXHIKU JUIsI BUPOIIYBAaHHS JIIOMKMHY, a TaKOXX HAsSBHICTH
MIHIMaJIBHOT CIBO3MIHU Ha MOJISIX TOBAPUCTBA.

B npyromy posnuii Hamu OyJio MPOBEAEHO OIS ICHYIOUMX KOHCTPYKIIIN
MaIuH.

Tperiit po3ais 103BOJIMB HAM MPOAHATI3YBATH 3aNIPOTIOHOBAHUH JJIs1 30UpaHHS
BpoXkaro 3epHOo30upanbHuii komOaiin Claas Lexion 580 3 oOmagHaHHAM IS
oIpiOHEHHS COJIOMHUCTOT Macu Bpokaro. Takox Oys10 mpoBeeHO aHaI3 OCHOB Teopii
pi3aHHS CLIILCHKOTOCTIONAPCHKUX MaTepiaB 3 MOJaIbIIIMM BUBUEHHSM 3aIPOIIOHOBAHO1
KOHCTPYKIIT HOXa Juisi mojapiOHIoBava. Takok MPOBENEHO pPO3paxyHOK €JIEMEHTIB
JOCJTIDKYBAaHOTO pPOOOYOro OpraHy.

Po3nin oxoponu mpaii BkiIrOYae B ceO¢ BUBUCHHS OCHOBHUX HEOE3MEYHUX
BUPOOHMYMX (DAKTOPIB MpU MPOBEACHHI oOreparlii 30upaHHS BpOXKalO, a TaKOX
THCTYpITIi 3 OXOPOHU TpaIli mpyu poOOTI Ha 3epHO30MpaTbHOMY KOMOaliHi, 3aX0aH 3
MOXKEKHOT O€3IeKH, SKi He0OX1THO MTPOBOJIUTH B OKPECICHOMY T'OCITOAAPCTBI.

Po3paxyHKku €KOHOMIYHMX TOKAa3HHWKIB BUPOIIYBaHHS JIOMHHY JTO3BOJUIN
3a3HAYMTH, 1110 BUPOIIYBAHHS JaHOI KyJIbTYpPH €KOHOMIYHO JOIILHO Ta pEHTA0EIHHO.

B mimomy mpu po3poOii IUIMIIIOMHOTO TMPOEKTy Oynu 3akpiruieHi HaOyTi
TEOPETUYHI 3HAHHA 1 HABUYKH CAMOCTIHHOI POOOTH, SKI € OCHOBOK IJIsi poOOTH
CreriaicTa imKeHepa-MexaHika.

YactrHa pe3ynbTaTiB AOCHIHKEHh IUILUIOMHOTO TIPOEKTY TIpUBEACHA B

rpadiyHiid YaCTHUHI Ha O apKyIlIax.
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TEXHIKO-EKOHOMIYHI IIOKA3ZHUKH

Arperat
E .
[Toxa3unku = §

= o o

H S bazosuyi | IIpoekTHuiA

@) 2]
ExcrimyararmiitHi BUTpaTH 10 MalTuHHO-TPAKTOPHUX rpu/ra 2112.8 1923,0
arperarax pu BUKOHaHHI MEXaH130BaHUX POOIT
3apo6iTHa riaTa IpH./Ta 393,3 236,6
Butparu no tpakropy IpH./Ta 99,85 87,44
Butpartu no c.-r. mamumHi IpH./Ta 102,5 125,3
Butparu na [IMM IpH./Ta 800 652
[TuToMi KamiTaabHI BUTPATH IpH./Ta 6158,3 5266,60
PiuHunii ekoHOMIYHUN eeKT IpH. 21274,92
CTpoK OKYITHOCTI POKIB 0,6
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