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BCTYII

AKTyaJIbHICTh TeMHu. OCHOBHE 3aBJIaHHs MEPEANIOCIBHOT OOPOOKH IPYHTY —
CTBOPEHHSI CHOPHUATIMBUX YMOB JUIs PIBHOMIPHOTO PO3NOALTY 1 HPOPOCTaHHS
HACIHHS NPU MIHIMAJIBHUX BTpaTax I'PYHTOBOi BOJIOTH. [Ipyv LIbOMY BHPIBHSIHICTB
MIKPOpENbedy MOl 1 TIUOUCTICTh IPYHTY € OCHOBHUMHU MOKa3HUKAMU SIKOCTI
0OpOOKHM TPYHTY, 1O BIUIMBAKOTH HA YMOBHM MOCIBY, BOJHHI 1 MOKUBHHUIA PEXKUM
POCJIMH, BPOXKaHHICTh POCIIHH 1 EKCILTYaTallll0 CLIbCHKOTOCHIOIaPChKOi TEXHIKH.

[Tpobnema mepennociBHOi MIATOTOBKA IPYHTY OCOOJMBO akKTyalibHA IS
(epMepPChKUX TOCHOJAPCTB, K1 MAKTh Yy CBOEMY PO3NOPSHKCHHI TEXHOJIOTIYHI
KOMIUIEKCH MAIlWH, IO CKIIAJAIOTHCA 3 MAJIOMPOAYKTHBHUX OJHOOIEPALITHUX
MAIlKH. [X BUKOPUCTAHHS HE JO3BOJIAE B MOBHIM Mipi BUKOHYBATH OIEpAUii Mo
N1ArOTOBLI IPYHTY A0 MOCIBY Y BCTAHOBJIEHI arpOTEXHIYHI TEPMIHU 1 3 BUCOKOK)
AKICTHO, TaK SIK L€ MOB'SI3aHO 3 JOJATKOBHMH MAaTEPIAIbHUMH Ta TPYIAOBHMH
3arpaTamMH, HEMPOAYKTMBHAMHK BTPAaTaMW BOJIOTM TMPH KOXKHIA TOJATKOBIH
00po0ii, 301JIbLIEHHSIM TEPMIHIB MiATOTOBKKA IPYHTY Ui TIOCIBY Ta HAAMIPHUM
VIIUJTBHEHHSAM TPYyHTY. JlaHa mpoOnema Moke OyTHM BHpINIEHA 3a JOMOMOIOKO
KOMOIHOBAHUX IPYHTOOOPOOHMX arperaris.

VY 3B's13Ky 3 MM BHUHHUKAE HEOOXITHICTh PO3POOKH HaBICHUX KOMOIHOBAHHMX
IPYHTOOOPOOHMX arperarip, IO BIAPI3HAKOTBECS MPOCTOTOK KOHCTPYKIIi 1
HU3BKOK) BAPTICTIO, IO JO03BOJISIKOTH 32 OJWH NPOXiJ MPOBOAWTH LUIMH Pl
TEXHOJIOTTYHO B3a€MOIOB'SI3aHUX OIEPal[iii: IKICHE BUPIBHIOBAHHS MIKPOpENbeQy 1
NOAPIOHEHHST TPYHTY 3 BUJAJICHHSM POCIIMHHMX 3aJIMIIKIB, M0 3a0€3MEUYYIOTh
BUCOKY SIKICTb MIATOTOBKHM IPYHTY 10 MOCIBY B CTHCII TEPMIHHA MPU 3HHKEHHI
€HEProOBUTpAT.

Mera pgocaimkeHnst. OnTuMisalis napaMeTpiB 1 PEeXuMIB  pobOTH
HABICHOTO KOMOIHOBAHOIO IPYHTOOOPOOHOro arperary uis NePeanoOCiBHOI
0OpOOKH IPYHTIB.

O0’exkt pocaimxkenHs. KomOiHoBanuwii poOoumii opraH arperary amis

00OpOOKH IPYHTY.
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IIpenmer gocaim:KeHHsl. 3aKOHOMIPHOCTI TPOLECIB MEPEMIIIEHHS 1
KPULICHHS  IPYHTY  poOOYMMM  OpraHaMd  HaBICHOTO  KOMOiIHOBaHOTO
IPYHTOOOPOOHOTO arperary.

Metoauka qocaimzKeHb. TeopeTHuH1 JOCTIKEHHS TPOBOAMIUCH HA OCHOBI
METOJIB ONTHMI3alli, TUIAHYBaHHS (DAKTOPHOIO EKCIEPUMEHTY, METOIUK
BU3HAUEHHS (PI3MKO-MEXAHIYHUX XAPAKTEPUCTUK IPYHTY, CHJIOBHX BIUIMBIB Ha
poOounii opran. OOpoOka pe3yJIbTaTiB €KCIEPUMEHTANBHUX JOCIIKEHD 1 OLIHKA
noxu0Ook nmpooauincs Ha [1K 3 BiAMOBIAHMM MPOrPAMHUM 3a0€3MEYEHHSIM.

Teopernyna Ta npakTU4YHa 3HAYYIiCTb. OOIPYyHTOBAHO TEXHOJIOTTYHUH
npouec riamboKoro OOpoOITKY TIPYHTY 1 KOHCTPYKTHMBHA CXeéMa KOMOIHOBAaHOTO
poOodoro oprany Juiss #oro 3ailicHeHHs. [IpoBeneHO  TEOpeTWYHI Ta
€KCIIEPUMEHTAIbHI JOCHIKEHHS. MO OOTPYHTYBAHHIO KOHCTPYKLIi 1 MapaMmeTpiB
KOMOIHOBAHOTO poOouvoro opraHy. JlaHa eKOHOMIYHA OIllHKA €()EKTUBHOCTI

BUKOPUCTaHHS PO3POOOK.



PO3/LT 1

CTAH IIUTAHHSA TA BUBIP HAITIPAMKY JOCJ/I/’KEHDb

1.1. BniimB mepeanociBHOi OOpPOOKM HA TEXHOJIOTIYHI BJIACTHBOCTI i

POIIOYICTH IPYHTY

CTpyKTypa IPYyHTY € HAlBRKIMBIIIMM NOKA3HWUKOM, KWW 0araro B 4oMy
BU3HAYAE POJIOYICTh I'PYHTY, a TaKOK HOro BOJHI, MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTHBOCTI.

CraH CTPYKTYpHU IPYHTY O€3MOCEPEAHBO TMOB'SI3aHO 3 MapaMeTpaMu OPHOTO
mapy. o6 cdopmyBaT ONTUMAIBHY CTPYKTYPy IPYHTY, CIiJl BHUKOHATH
HACTYIIHI BHMOTH. BHECTM HEOOXIJHY KIJBKICTh OpPraHiYHMX 1 MIHEPaIbHHUX
PEUOBHH; 3a0€3MEYUTH CIIPUATIIMBI MIPOTEPMIYHI YMOBH B IPYHTI, @ TAKOX BILJIMB
HA IPYHT JOIIOBUX YEPB'AKIB, 3€MJICPUHAOK 1 T. TT

[Tpn 0OpoOui rpyHTY HOro onTHMalibHA BIAHOCHA BOJIOTICTh MOBHHHA OyTH
60 ... 70%; 3agoBinbHa 50 ... 60%; HegocTaTHA — HIDKYEe 50%; HAIAIIOK — MOHAT
80% (B IbOMY BHUIMAJIKY IPYHT CHJIHO HAIMIMAE HA poOoyi opranu) [1].

CrpykTypa IpyHTY 3 NOpUCTUMHU arperaramu po3mipom 0,25 ... 10 mm
BBAKAETHCS HAWLIIHHILIOK 3 TOYKU 30PY arpOTEXHIKH, a JJsl ACPHOBO-M1A30JIMCTHX
I'PYHTIB L[IHHUM € IPYHT 3 ¢pakuismu 0,5 ... 5 mm [2].

BukopucTanHs IpyHTIB A1 BAPOOHUIITBA CLIBCHKOTOCIOJAPCHKUX KYJIBTYP
YacTO TATHE 3a COOOK0 HETATUBHI MPOLIECH, 110 BEAYTH JI0 ACrpajalii IpyHTy [2, 3,
4]. Kpim Toro, cutyamis me OUIbII YCKIQTHIOETBCS BHKOPUCTAHHSAM Ba)KKHX
TPAKTOPIB 1 PI3HUX I'PYHTOOOPOOHUX 3HAPSIb.

[IiMBHICTh TPYHTY € PE3YIABTYHOUMM (PAKTOPOM LIJIOTO PsALY MPOLECIB, SKI
PO3PI3HSIOTECS 3a CBOEKD NPUPOAOCKD (AHTPOMOTEHHUM, >KHUBOI Ta HEXHUBOI
OPUPOIM 1 1H.), MEXaHI3My Aii (O10JIOTTYHOMY, MEXAHIYHOMY W T.A.), CTYNEHS 1
TPUBAJIOCTI SIK BIUIMBY, TaK 1 MICISA1I.

[IlinbHICT TPYHTY HE TOCTiIHHA. B Mekax HaBITh OJHOIO MOJII BOHA

PI3HUTBCH SIK 32 TUIOLICHO, TAK 1 32 NIMOWHOK0, & TAKOK 3MIHKOETHCS 3 YACOM.
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@DakTopH, WO BIUIMBAKOTh HA WIUIBHICTH IPYHTY, MOKHA PO3JIUIMTH Ha
(akTopu, MO MIFOTh B KOPOTKOCTPOKOBIA (MEHIIE POKY) 1 JOBFOCTPOKOBIM
NEPCIIEKTHBI, a TAKOK (PAKTOPH MPUPOAHOTO 1 IUTYYHOTO MOXOKEHHSI.

[ToyaTkoBa HIUIBHICTH TPYHTY — L€ IIJBHICTh IPYHTY, IO YTBOPHJIACS 3a
TpUBAIMI NEpiod GOPMYBaHHs MIAPY IPYHTY. B SIKOCTI MOYATKOBOT MOYKHA B3SITH
UIUTBHICTh TPYHTY B TOM MOMEHT HacCy, 3 SKOIO 3a HEK MOYajiocs BECTHUCS
CHOCTEPEKEHHS. BuUXiHA IMIJIBHICTh IPYHTY BH3HAYAETHCS HACTYMHUMH JBOMA
OCHOBHUMH (PaKTOpaMH — rPAHYJIOMETPUYHUM 1 MIHEPAJIOTTYHUM CKJIAJ0M TPYHTY.

1. I'panyna — e okpema MiHEpaibHA, OpPraHo-MiHEpajibHa a00 OpraHivyHa
yacTka KpucTamiyHoi abo aMOpQHOi CTPYKTypH, BCl MOJEKYJIH SKOi XIMIYHO
B3a€MOMOB'sI3aH1. YTBOPIOIOUM OKPEM1 CTPYKTYPHI YACTMHHM NEPLIOTO MOPSIKY,
IpaHyJii MOXYThb OYTH 3'€[JHaHi PI3HUMHU criocoOaMu. HasBHICTH rpaHyn pi3HUX
PO3MIpIB JTO3BOJISIE OTPUMYBATH MEPBUHHI CTPYKTYPHI MOJIIM PI3HOI LIUTBHOCTI
HABITh MPU OJIHAKOBUX CIIBBIIHOLICHHSX MAC NEPBUHHUX MEXAHIYHUX YACTHHOK.
OTXe, Ha PIBHI IPaHyJIOMETPUYHOrO CKJIaay MPOBIIHY POJIb MA€ PO3MOILT IPaHy
3a po3MipaMu.

2. Minepanoriuauii cknan rpyHty. binmeme 90% TtBepmoi gasu rpyHTY
YTBOPIOKOTh MIHEpalbHI CKIaA0Bl. Tak sK MiHEpajbHa 4YacTUHA TBEPHOiI (asu
IPYHTY CKIAJA€TbCs 3 PI3HUX MIHEPATiB Pi3HOI LIUIBHOCTI, OTXKE, IIUIBHICTh
TBEpAOi (a3W 3aJECKWATHh BIJ BMICTY MIHEPATIB 3 OUIBHIOK a00 MEHIIOK
[IUTBHICTIO.

MiHepalibHa YacTUHA IPYHTY (dopmyeThCs 1 ACTHIIEHOKO
I'PYHTOYTBOPIOOUOIO TOPOJIOKO.

[HTeHCHiKkamis  ClIBCHKOrOCMOAAPCHKOTO BUPOOHMITBA 0OE3MOCEPEAHBO
MOB's3aHa 31 3POCTAHHAM KIJTBKOCTI Ta MAacW MAIlllMH, KUIBKICTIO iX MPOXOJIB MO
oo [4].

3axoau, M0 BXXKUBAKOTHCS ISl 3MCHUICHHS! YIIIJIBHEHHS TPYHTY, 3a4iNarTh
0arato MWTaHb. BIOCKOHAJIEHHS TEXHOJIOTIA BHUPOLLYBAaHHS 1 30MpaHHs
CUIbCHKOTOCIIOAPCHKUX  KYJIBTYP, BHKOPUCTaHHS 3acoOiB, WO MiJBUIIYIOTh

3IaTHICTh IPYHTY BUTPUMYBATH HABAHTAKEHHS, 10 BEAYTh JO HOTO YIIIJILHCHHS,
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HAYKOBO-AOCHIHI Ta JOCIIIHO-KOHCTPYKTOPChbKI pOOOTH, CHOPSMOBAaHI K Ha
MOJICPHI3aLI}0 ICHYKOUMX XOJOBHMX CHCTEM MAlllMH, TaK 1 HAa PO3pOOKY HOBHX;
3aCTOCYBAaHHs KOMOIHOBAHMX arperaTiB [Uisl 3HUKCHHS YMCIia MPOXO/IB MAIIMHHO-
TpakTopHuX arperaris (MTA) no o6pobmoBaHoMy TpyHTI 1 T.A4. [3, 4, 5, 6].

OOcCsTr YIIIbHEHHS TPYHTY TAaKOXK 3aJICKUTHh Bl YaCTOTH MPOXOKCHHS
MTA 1o moBepxHi mojs. 3a ICHYHOUMMH TEXHOJIOTISIMM BHPOILYBaHHS 3€PHA
BUKOHYe€ThCs Outbie 10 mepeminiens MTA no nosnro. HagiTe npu 0THOpa3oBOMY
Npoi3Al TpakTopa VIIUIBHCHHK MiagaeTbess A0 20% mjomq moss, a Mpu
miecTUKpaTHoMy — 10 74%. Ilpu mpoMy Outbiie 20% muionyi moJisi migAarThCs
NOJBIHHOMY VINUJIPHIOKOUOMY BIUIMBY pyuwiiiB, a Oma3eko 10% mmonn —
TPUPA30BOMY 1 OLTBLLI.

3HauHE YIUIBHEHHsS [PYHTY B 30H1 KOMIi pylNiB, a TakOoX CYyNYyTHE
PYHHYBaHHS CTPYKTYPH IPYHTY HETAaTUBHO BIUTMBAIOTH 1 HA YPOKal YarapHUKOBHX
1 TUIOAOBHUX KYJBTYP [7]. YIUUTbHEHHS IPYHTY 3aJE€KHUTh Bl KUIBKOCTI MPOXOMIIB
no noato MTA 1 3HaYeHHS MATOMOTO THCKY pyIIiiB Ha IpyHT. Llel moka3zHuk
BU3HAYAETHCS IJIOMIEI KOHTAKTY PYIIIiB 3 MOBEPXHEIO IPaHTy 1 Baroro MTA.

3MEHIIECHHS. YIIUIBHEHHS TPYHTY JOCATA€ThCS LUISIXOM BJIOCKOHAJICHHS
TEXHOJOT1] BUPOLIYBAHHS CITBCHKOTOCIOJAPCHKUX KYJIbTYP, 30UIbLICHHS HECYYOi
3IQTHOCTI TPYHTY, TOJIMIICHHS KOHCTPYKLIA CLIbCBKOTOCHOJAPCHKUX MAIIHH.
[lepuie 3 nMx MOJIOKEHb MOKE OyTH PEai30BaHO 3aCTOCYBAHHSIM arperarise, siKi
3AIACHIOKOTE PAl OMNepaliii mpu OJAHOPA30BOMY MPOXOAl. 3OUTbLICHHS HECYYOi
3aTHOCTI TIPYHTY JOCATAEThCS HOro OOpOOKOK MpUM HM3BKIH BOJIOroCTI ado
[UISIXOM 3HUKEHHSI IHTCHCUBHOCTI HOT0 00pOOKH.

3HauHuil  ePEeKT  JOCATaEThCs  3a  PAXyHOK  3MCEHINEHHS  Baru
CUIBCBKOTOCIIOAAPCHKOI MAIIMHU, BHKOPUCTAHHS CHELIATBHAX IOWH HHU3BKOTO
TUCKY, a TAKOX PO3POOKHM 1 3aCTOCYBAaHHS I'PYHTOOOPOOHMX MALIWH MOPTAIBHOTO
Tumny [8].

[Tone, micnst MpOXOay BaXKKUX KOITICHUX TPAKTOPIB, MEPECIYEHO PIZHUMH T10
rmOuH1 1 (popMi KomisiMu. [IpH HASIBHOCTI yXWITy KOJIi CIPUSFOTH BiJABEICHHIO

Boau micis aouty. Komiro Big mpoxomwkenHs Tpaktopa T-150K BumHO mpoTtsrom
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YCbOTO BErETAIHOrO Nepiogy PociauH. 3OUTbLICHHS YUIUIbHEHHS IPYHTY
BIIOYBAETbCA MO BCIM rmOuHI opHOro mapy. llicas yuIbHEHHS B IPYHTI
MOBHICTIO PYHHYIOTBCSA MiKarperatHi mopu. IpyHTOBi arperatd aeOpMyrOThCS,
PO3TATYIOTBCS 10 TOPU3OHTAI, 30UTBIIYETHCS iX IMIABHICT. [I{imbHUI IpyHT 3
TAKOK MIKPOCTPYKTYPOK BOJIOAIE HEraTMBHUMHU BJIACTHBOCTSIMH 1, B MEpUIY
Yepry, 3HWKCHUMH 3HAUYEHHSIMU BOJIOTO-, TOBITPe- a00 KOPEHENPOHUKHOCTI [8].

YUIUTbHEHHS. TPYHTY PYLISIMH TPakTOPiB POOWTH ICTOTHHWW BIJIUB HAa
nojansiie ioro nmoapiOHeHHs. [Tpr 0OpodLi TaKOro IPyHTY OPHIM YTBOPIOKOTHCS
HABITh Yy CTaHi (PI3WYHOI CTHIVIOCTI, a NpH 30UIbIICHHI 4Hcha mpoxoaiB MTA
3IATHICTb TPYHTY JAO KpPHIIEHHS ICTOTHO MOTIPUIYETBCA. Y TOM ke dac
301IBLIYIOTECS €HEPrOBUTPAaTH Ha OOpoOKy IpyHTy. s Toro, mo0 oTpumaru
npuOM3HO OJHAKOBI 3HAaYeHHsT KpuiieHHs (90 ... 100% rpy 1ok po3mMipoM MEHIIE
30 MM) st TPYHTY, yuiiibHeHoro nipu THCKY 0,12 MIla (THck Ha rpyHT Kojeca
TtpakTopa T-150K) 1 cnabo yuiiseHeHoro (He Ounbmie 0, 04 Mlla), BiAMOBIAHO,
noTpiGHi cumm pykinysanns 0,088 i 0,01 H/em® rpynry [8].

[Ipn TpamuuiiiHii TEXHONOri BHPOIYBAHHS CLIBCBKOTOCIOAAPCHKUX
KyJbTYP (10 4 IpOXOAiB O OAHOMY CHiAY) arpodi3nyHi BIACTUBOCTI IPYHTY PI3KO
NOTIPIIYOTECSA. Y KOJIi, NEPEBAKHO KOJICHUX TPAKTOPIB TATOBOTO Kjacy 5, Ha
rmOuHy A0 30 cM, OIUIBHICTh IPYHTY AOCATAE MAKCHMyMYy ONTHMAJIBHOTO
VILTBHEHHA Ui Oinbimocti Kyastyp - 1,30...140 r/em® (B cepeanHboMy
30inbIyeThes Ha 0,18 r/cM® y MOpIBHSAHHI 3 HE YHIIBHEHHAM IPYHTOM), BMICT
NOBITPsE CTAaHOBUTH 15% (Maiike B 2 pa3u HUXKYE), TBEPAICTh Aocsarae 1.96 MIla 1
BULIE (30UTBINY€ETHCS B 3 ... 4 pas3u), BOJOMPOHUKHICTh 3HMXKYEThCA 10 10 ... 15
mMm/roa (B 3 .. .5 paz) [9].

[IlinbHICTE TPYHTY (GOPMY€ MPAKTUYHO YBECHh KOMIUIEKC arpoQi3nyHuX
NOKA3HUKIB 1 Hajae HAOIIbII 3HAYYIIMH BIUIMB HA BPOKAHHICTH BHPOLLYBAaHUX
KynbTyp. LLiNBHICTE TPYHTY BH3HAUae sK HOro CyMapHY MOPHUCTICTh, TaK 1
posnoain 3a po3Mipamu mop [10]. IliABMINEHHS IOUIBHOCTI TPYHTY BEAE O
3MCHILIEHHS BMICTY acpaliifHAX NOp 1 BEJIMKMX HEKAMUIAPHUX BOJOrO- 1

NOBITPOMPOBITHUX TOP.
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31 3MEHIICHHSM MOp acpauii BMICT MOBITPS B IPYHTI 3MEHIIYETHCS, a
auQy3is Ta30BHX NPOAYKTIB >KATTEMISUILHOCTI MIKPOOPTraHi3MIB IMOTIPUIYETHCS
[10]. Lle poOuTh IPyHT MAJONPUAATHUM JUIsl SKATTEAISUTEHOCTI MIKPOOPIaHi3MIB 1
HOPMAJIBHOTO POCTY POCTIUH.

HasBHicTh JOCTYNHOI UIsl POCIIMH BOJIOTH 1 ii PO3MOAUT B IPYHTI 3aJICKUTh
BIJl KUTBKOCTI TOP 1 iX PO3MOAUTY 3a PO3MipamMu. YINIJIbHEHHS ACHIO IMiABHILY€E
BOJIOTOEMHICTh MOJISI, i€ B TOW K€ 4ac PI3KO 30UIBIIYETHCS BMICT BOJIOTH, SIKa
HEAOCTYIHA POCIMHAM, TOMY YINUJIBHEHHS NPU3BOAUTH O 3HWKECHHS BMICTY
NPOAYKTUBHOI Bonoru [11].

3 pOCTOM MIIJILHOCTI TPYHTY TaKOK 3POCTAE 1 TBEPMAICTh, WIO 30UIBIIYE
OMIPHICTH Horo 10 0OpoOku [11]. Pi3HKIS B TBEPAOCTI IPYHTY TO KOJIIi 1 1034 HEHO
J0CATarOTh 2 1 OuIblIe pasiB, B 3AJICKHOCTI BIJ MAaCH TPaKTOpa 1 KpaTHOCTI
npoxodiB [12]. IluTtoMuidi onip OpaHKHW IPYyHTY MAyroM Ha rmuOuny 20..22 cm
3poctae Ha 12...25% — Ha ciijgax T'yCEHMYHHX TpakTopiB, n10 44% — Ha xomi
BOXKMX KOJIICHUX TpakTopiB, Ha 60..64% — micns xomOaiHiB 1 72..90% — B
pe3yJibTaTi MPOXoAy TPAHCMOPTHUX arperaTiB [12]. 3pocTaHHS MUTOMOTO OMOPY
00poOmi  00yMOBJIIOE€  30UIBIICHHS BUTPATH MajuBa, a TaKoX 3O0IbIICHHS
JVHAMIYHUX HABAHTAXCHb HA TPAKTOPHHMIA TPYHTOOOPOOHMI arperar 1 3HOC
poOOUYMX OpraHiB.

30iIbIICHHS UIUJIBHOCTI TPYHTY ICTOTHO TMOTIpUIye HMOro MexaHiuH1
XapPaKTEPUCTHKKW Tpu 00poOii. BcraHoeneno [12], mo npu opaHi IpPyHTY,
CTYIIHb KPUULICHHs CKJIaB 87% 3a MekamMu KOMii, KUIBKICTh (ppaKuiii po3mipom
10 cm popiBHOBasia 7%, Opwim Oinblie HDK 25 CM HE CHOCTEPITAIUCS, a MPU
opaHill no ciiay komi Tpaktopa K-701, BenvuMHAa KPUIIEHHS CTAHOBHJIA TUIBKH
56%, ximbkicTh (pakmii Outbme 10 cm 30ubmmnacs a0 40%, 24% 3 sgkux
cKiananacs 3 Opwi, po3Mip SKUX MEPEBUILyBanu 25 caHTHMETPiB. sl KpymHO
JIMOUCTOT CTPYKTYPU TPYHTY HEOOX1H1 JOJATKOBI MPOXOU /ISl HAJAAHHS [PYHTY
HEOOX1IHO1 CTPYKTYPH.

JUis BHpOINYBaHHS 3€PHOBUX KOJOCOBUX JOMYCTUMHMHM € HAaCTyIHI

3HAUEHHS IIIBHOCTI IPYHTY: JUIS BCHOro OpHOro mapy 1,1...1,2; s mpomapky
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Haa HaciHHsM (4.5 cm) — 1,2..1,3 1 Hwxkue wapy HaciHHA (mo 30 cm) —
1,0...1,3 r/em® [11].

VY 1CTOTHIH Mipl rMMOWHA MPOHUKHEHHSI HOPMAJIbHOTO THCKY, CTBOPIOBAHOTO
PyLIIsIMM MalIMHHO-TPAKTOPHHUX arperariB, BU3HAYAETHCS BOJIOTICTIO IPYHTY. Y
I'PYHTI BUCOKOI BOJIOTOCTI BiI3HAYAETHCS KYMYJISITHBHUIA XapakTep 3MiH IUIBHOCTI
B rMOOKUX I1apax [12], no 6e3nocepeHbo BIUIMBAE HA MEPEYIIIJILHEHHS OPHOTO
mapy.

TUCK HA TPYHT TEXHIKM TPH ii 3aCTOCYBaHHI MPU3BOAUTH 10 CKOPOYEHHS
00cCsTy MOp B IPYHTI, a IPHA 3BOJIOKEHH] IPYHTY THCK MOLIMPIOETHCS HA OLIbLIy
rmOuHy. OOCSr op B IPYHTI MPH 3aCTOCYBaHH] TEXHIKM 3MEHIIYeThCs Ha 80% 10
IJIMOMHHA HE MEHIIE 25 CM MPU BUKOPUCTAHHI KOJICHOTO TPAKTOPA 3 HOPMAJbHUM
TUCKOM IIMH, 10 20 CM B pa3i BAKOPUCTAHHS TPAKTOpa 3 mapHUMU muHaMu [13], 1
10 15 cM — micnst TpakTopa 3 T'YCEHUYHUMHA pyLIisivMu [ 14]

3BIACH BHWIUIMBAE, IO VIIJIBHEHHS TPYHTY BAOKKHUMH AarperaramMu €
CYTTEBOKO  mpoOiieMOor0  mpoOieM  NpH  BUPOLIyBaHHI 1 30HMpaHHl
CUIBCBKOTOCIIOAAPCHKUAX KyJIBTYpP. Lle KOpucHO a00 IIKIUIMBO BH3HAYAETHCS
CTYIIEHEM YINIJIBHEHHS. 3 OAHOrO OOKY, MOCIBHI MAIUMHKW MPALIOKThH Tak, MI00
IPYHT TOpy4Y 3 HaciHHsIM OyB YUIUIbHEHWH, Uid 3a0€3MeUeHHsT HEOOX1IHOIrO
KOHTAKTy 3 HACIHHAM. Y IbOMY BHIIAAKy HACIHHs OyJ€ MAaTh BUCOKY CXOXKICTb, a
KOPiHHS 3a0€3MeUeHe NOCTYIOM 10 BOJIOTH 1 MOXXMBHUX PEUOBUH. Bt myxkuit
IPYHT He 3a0e31euy€e HEOOX1THOTO KOHTAKTY 3 KOPIHHSIM.

[lepen mociBOM TIPYHT MOBMHEH OyTH A00pPE PO3MYyLICHWH A0 TIMOWHH
3aropTaHHsl HAClHHS 1 MaTu JPiIOHOKOMKOBY CTPYKTYpy, al€ B TOH K€ dac
HACIHHEBE JIOKE HEOOXITHO VINUIBHUTH. bByp'sHM TNOBUHHI OyTH NOBHICTHO
H1Api3aHi.

['muOucCTICTh (KUIBKICTh TPYIOK A1aMETPOM 3 CM 1 Oiyiblie) NOBUHHA OyTH HE
outbie 20% mis Bonorux 1 10% uist mocyuimBux perioHiB. HasiBHICTH Opuit
mioniero nonaa 10 cM? BUllE 3a3HAYEHUX BEJIUYMH HE JOMYCKAETHCA, TAK K 1IE

BEJE J0 TMPUCKOPEHOTO BHIIAPOBYBAHHS BOJOrM, HEPIBHOMIPHOI TIIIMOWHU
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3aropTaHHsl HAaClHHSA, 1, SK HACHIAOK, A0 HEPIBHOMIPHOTO JO3PIBAHHS
CUIBCBKOTOCIIOAAPCHKUX KYJIBTYP 1 CYTTEBUX BTPAT BPOXKAKO MPU 30MPAHHI.

[Tpu 0OpoOI1 OLIHIETBCS SKICTH IPYHTY, NIATOTOBIEHOTO O MOCIBY, & HE
AKICTh BHKOHAHHS OKPEMHX AarpoOTEXHIYHUX NpHiioMiB. OI[lHKA BUKOHY€ETHCS
Nepea MOCIBOM CIIILCHKOTOCHOIAPChKUX KYJIBTYP.

HeoOxiaHOK yMOBOK JUIsl MIATOTOBKH TPYHTY JJsl TOCIBY € PETEIbHE
PO3IYILIYBAaHHS IPYHTY HA INNIMOMHY 3aropTaHHs HACIHHS 1 BUPIBHIOBAHHSI MOBEPXHI
nons [5,6, 10, 12].

BupiBHsHa TOBEpXHA TMOJIA chOpusie OUTbIl BUCOKIA  BPOKAWHOCTI
CUIBCBKOTOCTIOAAPCHhKHUX KYJIBTYP.

BupiBHsHA TOBEPXHS TMOJs TMO3WTUBHO BIUIMBAE HA NPOAYKTHBHICTH 1
JIOBIOBIYHICTh CLTBCHKOTOCHOAAPCHKUX 3HAPSAb 1 JJO3BOJISIE 30UTBIIATH IBUKICTh
pobotu arperary a0 30% npu HacTynmHUX 00poOKax [12].

MIiKpOHEPIBHOCTI MO, MOTIPIYOTh BOAHO-(PI3UYHHUX BIACTUBOCTI IPYHTY 1
BEYTh IO 3pOCTAHHSI HEPIBHOMIPHOCTI IPYHTOBOI poarodocTi € [13].

YTBOpPEHHS! MIKPOHEPIBHOCTEH € HACIIIKOM 0OPOOKHU IPYHTY, PyXY MO MOJIIO
MalIMHO-TPAKTOPHUX arperariB, a B JACAKMX BHUIAAKAX € NPUYUMHOK) TMOSBU
€PO31HHUX MPOLIECIB.

[cHyrOUl MalMHKW, MPU3HAYEHI JUIsl OCHOBHOI 1 MEPEANOCIBHOI MIATOTOBKH
IPYHTIB, HE BUKOHYIOThb B MOBHIA Mipi arpOTEXHIYHI BUMOTH 1 HE 3a0€3NE4yIOTh
YMOB Ui ONTUMAIbHOI POOOTM MOCIBHUX MAamuH (rmOWHA OOpO3€H 1 BUCOTA
rpeOcHIB He MOBUHHI OyTH Oibiie 4 cm) [4, 5, 7, 11].

JlonatkoBa 00poOKa MOBEPXHI MOJS NPU3BOAATH 0 YIIJIBHEHHS TPYHTY,
BEIIMKMX BUTPAT 4acy 1 KomTiB. Tomy HaiOLIbIml MOLUIBHO NPU MEPEANOCIBHIN
OIArOTOBLI TPYHTY BHKOPHUCTOBYBAaTM KOMOIHOBAHI arperaru, sKi JO3BOJSIOThH
NOEJHYBAaTH  TEXHOJIONIYHO  B3AEMOIOB'SA3aHI  Omepamii:  pO3MyLIyBaHHS,

noApiOHEHHS, BUPIBHIOBAHHS 1 YIIJIbHEHHS IOBEPXHI IPYHTY.
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1.2. AHaJTi3 KOHCTPYKTHBHHUX 0CO0JIUBOCTEI BUPIBHIOKYHX NPUCTPOIB

[Ipn mnepenmociBHi 00poOUI IPYHTY ICTOTHE 3HAYEHHS Mae€ HOro
MIKpopenbed. Y HanpsMKy A0 TOHY, MIKPOHEPIBHOCTI monist OyBarOTh
MO3JJOBKHIMU, MONEPECUHUMH, J1arOHATLHUMU 1 O€3CUCTEMHUMMU; MO BITHOIICHHIO
10 MOBEPXOHb MOJS, 10 MIKPOHEPIBHOCTEH BIIHOCATH BAJIKHM, rpedeHl, Oyrpw,
KyluHU, Opujii, OOpPO3HM, KOJIii, sMH 1 ONIOJNS, 3a XapakTEpOM MPOSIBY
MIKPOHEPIBHOCTI AUIATHCSA HA CUCTEMATHYH1, TPOTSHKHI, BUITAIKOBI 1 MEPEPABYACTI
[14].

HaiiGuibr mmmpoko 3aCTOCOBYBAaHMM CIOCOOOM BUPIBHIOBAHHS TMOBEPXHI
NOJIL CHYXKUTh TEPEMILIEHHS TPYHTY MO XOAy PyXy arperary i1 B CTOPOHY.
BupiBHIOBaHHS NpW LbOMY 3HIHCHIOETHCS LUISIXOM 3Pi3aHHs (3CYBY) M1ABUIICHD 1
3aIMOBHEHHS 3aMaH IPYHTOM.

JUTs TonepeIHbOTO BUPIBHIOBAHHS MOBEPXHI 3HOBY OCBOIOBAHUX 3EMEITb,
3aCHIIKHM sIM, 3Pi3aHHS OKPEMMX MIABHUILEHBb, TOPOIB 1 TPeOCHIB BUKOPUCTOBYOTh
Oyabao3epu, ckpenepu abo rpedaepu [15]. 3aBepmianbHE MJIAHYBAaHHS MOBEPXHI
PULT1 BAKOHYOTH MJIAHYBAJTbHUKAMU 1 BUPIBHIOBAYEM.

[[lupoke 3acCTOCYBaHHS OTPUMAJIM IMACWBHI BHPIBHIOBAYl, MPEICTABIICHI
OOpoHaMM, BOJIOKaMH, OpycamMu, Huieki(pamu 1 JJaHIFOraMH.

Jlo 3yOoBux ©OopiH BigHOCAThCS OopoHu «3II-3AI» 1 cityacti, sKi
3aCTOCOBYIOTh JUIsl PO3MYIIYBAHHS, MEPEMILIYBAHHS 1 BHPIBHIOBAHHS IMOBEPXHI
IPYHTY, BUYICYBaHHS 1 MPHUCHIIAHHA Oyp'siHIB, 3aropTaHHs HACIHHA 1 JOOpHB,
PyHHYBaHHS IPYHTOBOT KIPKH 1 MPOPIKYBAHHS CXO1B (PUCYHOK 1.1).

Po6Gouwnii opran 6oponn «311'-3Al» — 1ie 3y0, KWii Jl€ HA TPYHT y BUTJISII
JIBOCTOPOHHBOTO KJIMHA: TMEPEHE pedpo po3pizac IPyHT, a OiuHI TpaHl HOro
PO3COBYIOTb, MHYTbh, MEPEMILIYIOTh HOTO 4YacTKW, PYHHYIOTh BEIMKI TPYAKH,
BUYICYIOTh Oyp'ssHM 1 3aru0il pociuHU. 32 KOHCTPYKIIE 3yOW MOAUISFOTHCS Ha

npsIMi, J1anari 1 BATHYTI 3 MPY>KUHHOKO CTIHKOKO [16].
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a - 3yoosa Oopona «3II'-3AI»; 6 - mueid-Oopona I11b-2,5; B - ciTyacta
oopona Green Way

Pucynok 1.1 — 30BHIIHINA BUIIIsA 3yO0BHX OOPIH

Po3pizHsaroTe 3yOM 3 KBagpaTHUMH, KPYIJIUMU 1 MPSIMOKYTHUMH
nepeTuHaMu. 3yOu KpIMJIsATECS B MIAXOBOMY MOPSAKY Ha paMl Tak, IO KOXKEH 3y0
OPOBOANTH CBOKO OOPO3HY Ha moJie Ha Biacradi 20...50 MM oAMH BiA OQHOTO. 3a
JIOTIOMOTOK0 3yOOBUX OOpiH IPYyHT 00poOssitoTh Ha rmOuny 3...10 cMm. Po3mip
I'PyJ0OK NOBHHEH OyTH HE Oinblie 5 cM, a rimuOuHa G0po3eH He OibLie 4 CM.

['mubGuna 00poOkmM OOpOHAMHM 3 KPYIJIMMH 3y0amMu BH3HAYAETHCS TUCKOM
3y0a Ha TPYHT, JOBXKHMHOIK MOBIAKIB, a A OOpiH 13 3y0amu 3 NOMEPEYHHUM
NePepI3oM KBaapaTHOi (POpMHU TakOXK 1 BIJ PO3TAlIyBaHHS KOCOTO 3pi3y 3yOiB Mo
BITHOILICHHIO J0 HAMPSAMKY PYXY.

[IIneiid-6opona (pucynok 1.1, 6) npanroe HaACTYMHUM YMHOM: Psij 3yOiB —
rpeOIHKM pPO3MyUIye€ IPYHT, CKPeOOK IO HAE 3a HEKW MEPEMIllye IPYHT 3
MIJBUIIEHD B TOTJIUOJICHHS, MOTIM CKPITUICHUH JIAHIFOraMu psiji OpyciB OCTaTOYHO

PO3PIBHIOE TPYHT [17].
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PucyHok 1.2 — 30BHIlIIHINA BUTJISAI KOTKIB

a - KUIbYaCTO-IIMOPOBHMA, O - MIaAKWil BOJOHAJIMBHUN, B - KUIBYACTO-

3y04acTHii; T - KUTbLIETOAI0HMIA

Cituacti Ooponu (pucyHOok 1.1, B) mpu3HaueH1 anss OOpOOKM BEPXHBOTO

miapy IPyHTY, a Tako 3HUUICHHS Oyp'sHIB B mepioa mosiBU cXOaiB. Cekis
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ciT4yacToi OOpPOHM CKJIAJA€ThCS 3 PaMKH, A0 SKOi 3a JOMNOMOIOK JIAHIFOTIB
OPUKPIMJIEHO CITYACTE NOJOTHO. JIaHKaMM TOJOTHA ChykaTk 3yOM B Qopmi
CTAJICBUX TMPYTKIB KPYIJIOro NEPETHHY 3 TynuMu KiHogMu. Cekuaii O0piH
npuegHaHl 70 Opyca HaBILIYBaHHS, TATOKO 1 JAHIFOTAMHU 1 MAKOTh [IAPHIPHY paMmy,
oo A03BoJsie 00poOnsTH rpedeHeBl mocaaku. [ muOuHYy OOPOOKM PpErymirorTh
JOJATKOBUMH BAaHTAKaMU 1 TOBKHWHOIO JTAHLIOTIB. [[1s KomitoBaHHs penbedy momis
JIQHIIOTY TOBUHHI TTpoBucatu [17].

Jliis 3a0e3neueHHs SIKICHOTO BHPIBHIOBAHHS MOBEPXHI IPYHTY HEOOXIIHO,
1100 00CSTH 3p13aHOTO 1 PO3KHUIAHOTO IPYHTY HA KOKHINA AUTSHIN NoJist OyJi PiBHI
[18]. OmHak 0BOro BAXKKO MAOCATTH YEPE3 BHIAJKOBHN PO3MOIALT PO3MIPIB
HepiBHOCTER. Hemomikamu 1nboro cnocoOy €. BEIMKHIA TATOBHMA OMIp 1 ycajka
IPYHTY MICJs BUNAAHHS aTMOC(EPHUX OMaIiB.

BupiBHIOBaHHS TPYHTY TpH PO3MYIIyBaHHI BEPXHBOIO WLIAPY MOXKE
3NIACHIOBATHCS LUIIXOM KPHUIIEHHS Opwii, K1 BHUCTYMAKOTh HAJ CEPEAHBOIO
MMOBEPXHEKO MOJIA |5, 7).

[IpukodyBaHHsL IPYHTY — OJMH 3 €(PEKTHBHMX MPUIAOMIB BUPIBHIOBAHHS
MiKpopenbedy mons. [IpukouyBaHHs TPOBOAMTHCS KOTKamMu. [lprkodyBaHHsS
3a0e3neuye BUPIBHIOBAHHS MOBEPXHI MO 1 YUIUIBHEHHS BEPXHBOTO 1apy [6, 27].

HaiiGuibr mupoKo BUKOPUCTOBYKOTHCS KOTKM KUJIbYACTO-IIMOPOBI, TaJKI,
KUTbYacTO-3y0uacTi i kutbuenoaioxHi (pucynok 1.2) [19].

[IpencraBneHi Ha pucyHKy 1.2 pi3HI BUPIBHIOKOUl MPUCTPOi BUMArarOTh
JOCHIDKEHHS. 3 METOK) MOXIIMBOCTI iX BHKOPHCTAHHS B CKJIaJl KOMOIHOBaHMX

arperaris.

1.3. AHa/1i3 KOHCTPYKIiH KOMOIHOBAHUX arperaris IS epeanocCiBHOIO

00pOOITKY IpYyHTY

HeoOxiaHicTh 30€peKeHHs TPYHTY Bl 3aiiBOrO YIMIJIBHEHHS 1 PyHHYBaHHS,
30€peKEHHsT TPYHTOBOI BOJIOTH, ONTUMAJIBHOTO 3aBAHTAKCHHSI €HEPrOHACHYEHHUX

TPaKTOpIB, a TaKOX NPOBEIACHHS B CTUCII AarpoTEXHIYHI TEPMIHM TOCIBY
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CUIbCBKOTOCIIOAAPCHKUAX KYJIBTYP 3yMOBHIIM PO3POOKY ILJIOTO Psily KOMOTHOBAHHMX
arperariB [4, 17, 20]. BukopucTaHHs TakuWx arperariB Mae OCOOJIMBO BaKJIMBE
3HAUEHHS MPH HEAOCTATHIM BOJIOTOCTI 1 HA IPYHTaX, CXWJIBHUX [0 BITPOBOi Ta
BOAHOI €po3ii. Po3poOka TeXHIYHMX 3acO0IB JUIsl TMOEAHAHHS TEXHOJIOTTYHHUX
orneparii 3M1HCHIOETHCS B PI3HUX HanmpsMkax [20]:

- nmepmuit cnocid — me 3'€qHaHHS B TOCHIIOBHUI PsA  JACKUIBKOX
OJTHOONEPALIAHIAX MalIH a00 3HAPsIIb B OIMH KOMOIHOBAHUI arperar,

- Jpyrui cmocid — 1€ KOMIIOHOBKA Ha 3arajbHId pami pi3HUX poOOUMX
OpraHiB JUlsl BAKOHAHHS 3a OAMH MPOX1J KUIBKOX TEXHOJIOTTYHUX ONEPALIIi;

- TpeTid cmocid — [Ee CTBOPEHHS CHELIAIBHUX poOOYMX OpraHiB, sKi
OJIHOYAaCHO BHKOHYIOTh JABl abo Oinblue onepauii. Hanpuknaa, nepeamnociBHa
KyJIbTUBALlIS 3 OTHOYACHUM MOCIBOM a00 BHECEHHSM MIHEPAIbHUX JTOOPUB.

OcTaHHIM YacOM BC€ HIMPUIE 3aCTOCOBYKOTHCS TEXHOJOTIi, 3aCHOBaHI Ha
MIHIMaJIBHIM 00poOIi IPYHTY. 3aleKHO BiJ CIBO3MIHM, MONEPEIHUKIB MOKIHMBI
Pi3H1 BapiaHTW TEXHOJIOTIi, M0 3a0e3Ne4y0Th MIHIMAIBHY OOPOOKY IpyHTY [17,
20]. Y 1mux TEXHOJIOTISX MPAKTUYHO HEMOKIMBO OOIUTHCS 0€3 KOMOIHOBaHMX
arperaris.

CkJtag KOMOIHOBAaHMX arperaTiB 3aJeKUTh Bl IPYHTOBO-KIIMATUYHOI 30HH,
NOTIEPEAHNAKA, CTAHY IPYHTY, OOPOOIFOBaHUX KYJIBTYP 1 MOTOAHUX YMOB.

Po3poOka arperatiB  gaHoi Kareropii  BiIOYBaeTbCs NEPEBAKHO 34
HACTYITHUMHU HanpsMKaMH. MOCIIIOBHE 3'€JHAHHsS IMPOCTUX MAIlWH (3HAPSIb)
(pucyHok 1.3) 1 po3poOka MamuH 3 poOOOYMMH OpraHaMu Juist OOpoOKu IrpyHTYy abo
NOCIBY HACIHHS Ha 3arajbHiil pami. B OCTAHHBOMY BapiaHT1 CYTTEBO IiIBULLY €ThCS

KKJI arperary [21].
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6)

a) TOCIIJOBHE 3'€HAHHS MNPOCTUX MamMH, 0) arperar 3 poOOUYMMH
OpraHaMu Ha 3araJibHii pami
Pucynok 1.5 — 3oBHIWHIA BUrsA KOMOIHOBAHUX T'PYHTOOOPOOHMX

arperariB

VY nepiomMy BapiaHTi arperar CKIaAacThes 3 CEPIMHUX MalIMH a00 3HAPS/Ab
B MOCJIIIOBHOCTI, BIANOBIIH1/ BUKOHYBAHOMY TE€XHOJIOTTYHOMY Mporecy. Mammna
(3Hapsimas), 1O BXOAWTH JAO CKJIAQAY arperary, MOXE 3aCTOCOBYBATHUCS SIK
CaMOCTIHHA.

IcToTHUI Heponik MoAiOHMX arperariB — ixX 3HayHa AOBXkuHA (10 20 M)

CMyra po3BOpOTY B IIbOMY BUMNAAKY gocsarae 60 MeTpiB 1 Olblie.
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JIOWIMBHICTE 1 MOXIIMBICTh O0'€THAHHS NEKUIBKOX OIEpaliii B OJHOMY
arperari BU3HAYarOThCS iX arpOTEXHIYHOK) CYMICHICTIO 1 TEXHIYHOIO JOLUIBHICTHO
3A1ACHEHHS OUThII CKJIAHOTO poO0OYOro MPOoLECY 3a OJMH MPOXil MAIIAHU.

J10 SKOCTI mepeanociBHOro 0OpoOITKY IPYHTY KOMOIHOBAaHMMHM arperaramu
CTaBIIAThCS Takl BUMoru [21]:

- arperar NMOBUHEH PyXaTHCS MO BIJIHOWIEHHIO JO OCTAHHBOI OOpOOKH B
J1arOHaJIbHO-TIONEPEYHOMY HAMPSAMKY

- CYMDKHI MPOXOJM MOBMHHI MEPEKPUBATHCS HE Oulblleé HLK Ha 15 cwm,
OrPiXH HE IOMYCKAKTHCS,

- BIAXWJICHHS ITMOWHK 00pOOKM BiJT 33/1aHO1 HE OUThIIE HIXK + 1 CM;

- JUIS BOXKUAX TPYHTIB INnOMHA 00poOKM He Outbine 12 ¢Mm, a uis JIETKUX —
7 ¢M;

- KUIBKICTb TPYHTOBHMX TPYAOK po3mipoM Ouibme 1,2 ¢M HE NOBHHHO
IEPEBUIIYBATH 5 IIT./M?;

- MOBEPXHS NOJIsl NOBHHHA OyTW BUPIBHSHA 1 MyJIbUOBAHA,

- HE JIOIMYCKAEThCS HE MIAPi3aHHs Oyp'sHiB.

AHaJI3 KOHCTPYKTHBHUX OCOOJMBOCTCH KOMOIHOBAHWUX arperariB Juis
BUKOHAHHS MIATOTOBKM IPYHTY AO MOCIBY MOKA3ye€, MO B SIKOCTI BHPIBHIOKYMX
OPUCTPOIB BUKOPHCTOBYIOTHCS V-MO1I0H1 BUPIBHIOBAY1, BOJIOKYIII, Pi3HI BapIaHTH
NOMEPEYHMX 1 KYTOBHX JOINOK, PI3HOMAaHITHI MOAM(DIKALli KOTKIB, & TAKOX Pi3H1
BUIM 3yOHUX, FOTYACTHX 1 HOKOBHX POTaLiifHUX OOPIH.

BapricTe 3aKk0pAOHHUX KOMOIHOBAaHMX I'PYHTOOOPOOHHMX arperariB CKJaaae
Outbme 1 MJH. TPH., 1 JuIst OUTBIIOCT] BITYM3HSIHUX BUPOOHHMKIB BOHU HEAOCTYIIHI 3
uiei npuunHU. KpiM Toro, npu ix poOOTI yTBOPIOKOTHCS Oprim po3mipom Ao 100
MM.

BiTum3HsH1 KOMOIHOBaH1 arperatu uisl MEPEANOCIBHOT MIATOTOBKHA IPYHTY
MPOBOJATE HOro oOpoOKy Ha ruOMHY 10 16 cM, IO BeAe A0 MEPEMIIICHHS
3HAYHOrO0 OOCATY IPYHTY 1 MOro BUCYIIYBaHHSI, MiJABHMILEHOTO TATOBOTO OMOPY,

3HAQYHOI BUTPATH NaJIMBA 1 BUTPAT Mparll.
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BucHOBKH, MeTa i 3aBJaHHSA J0CJIIKEHb

1. AHani3 KOHCTPYKTHBHHMX OCOOJIMBOCTEHl KOMOIHOBAHWX AarperariB ajis
BUKOHAHHS MIATOTOBKM TPYHTY A0 MOCIBY MOKA3ye€, MO B SIKOCTI BHPIBHIOKYMX
OPUCTPOIB BUKOPUCTOBYIOTHCS V-MIO11I0H1 BUPIBHIOBAY1, BOJIOKYIII, Pi3HI BapPIaHTH
NOMEPEYHMX 1 KyTOBUX JOINOK, PI3HOMAHITHI MOAM(DIKaIli KOTKIB, a TAKOX Pi3H1
BUIM 3yOOBUX, TOMYACTUX 1 HO’KOBUX POTALIHHUX OOPIH.

2. 3aranbHUMH CYTTEBUMHW HENOJIKAMM JUISl LIUX arperariB € HeJAOCTaTHbO
SKICHE BUPIBHIOBAHHS MIKpOpENbe(dy 1 MOAPIOHEHHS IPYHTY.

3aBIaHHS:

1. OOrpyHTyBaTM KOHCTPYKTHBHO-TEXHOJIOTIYHY CXEMYy  HaBICHOIO
KOMOIHOBAHOTO TPYHTOOOPOOHOI0O arperary Ajist NEPEANOCIBHOI 0OpOOKHU IPYHTY.

2. BCTaHOBUTH aHAIITUYHY 3aJI€KHICTh A1aMETPY MPUKOUYYKOYOTr0 KOTKA BiJ
PO3MIpIB IPYHTOBUX IPYAOK.

3. IlpoBecTm  EKCNIEPUMEHTANIBHI ~ AOCHDKEHHS  JJIS  BH3HAYCHHS
ONTUMAIBHHUX TMAPAMETPIB 1 PEKUMY POOOTH KOMOIHOBAHOTO IPYHTOOOPOOHOTO
arperary 3a KpuTepisiMu BUPIBHEHOCTI TOBEPXHI IPYHTY 1 HOro MIMOKCTOCTI.

4. BU3HAQUUTH €KOHOMIYHY €(PEKTHBHICTh 3aCTOCYBAHHS MPOMOHOBAHOTO

HABICHOIO0 KOMOIHOBAHOIO IPYHTOOOPOOHOTO arperary.
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PO3JILI 2

METO/IMKA I OCHOBHI METO/M JTOCJII/UKEHD

2.1. MeToauKka eKCHepuMEHTAJbHOI0 AOC/II/GKEHH Ta BHMIPIOBAJbHI

3aco0u

EkcniepuMeHTaTbHI JOCIIKEHHS TPOBOMIIUCS JIJIsl IEPEBIPKU PE3YJIbTaTIB
TEOPETUYHUX  JIOCII/UKCHb, BCTAHOBJICHHS  CTYNEHS BIUIMBY  [apaMeTpiB
PO3pOOIIOBAHOTO arperaty Ha OCHOBHI MMOKA3HWKM TEXHOJOTIYHOTO MPOLECY
NEPEANOCIBHOTO OOPOOITKY TIPYHTY, a Tak0X ONTuMi3amii KOHCTPYKTHBHO-
PE)KMMHUX MMAPAMETPIB arperary.

JIJisi pOBEICHHS JOCHIKEHb B TOJIbOBUX yMOBax Oyj0 OOpaHO Taky
JTUISTHKY T0Js,, moO Ha Hid MoxHa OyJio 31MCHUTH BeCh, NepeadavyeHui
OPOrpamMor0  JOCHIIKEHb, 00csar poOiT. Jyis OTpUMaHHsS AOCHIAHMX JAHHX 3
NOXUOKOR0, IO HE NEPEBHINY€ 5%, PO3PAXOBYBATM HEOOXITHY KUIBKICTh TOCIII/IIB.

[lepen MpoBEACHHAM E€KCIEPUMEHTAIBHUAX AOCHIIKEHB, OYJI0 BCTAHOBJICHO
HIBUAKICTh PyXy arperary no monw. s mporo Oyna po3MidyeHa KOHTPOJIbHA
nuisiHKa Ha nojl. Penbed BuOpanoi nuisHku piBHuid. [lIBuakicTe pyxy arperary
BU3HAYAIACS B HACTYITHOMY MOPSIIKY:

1. Po3rinHy MIISTHKY arperar mpoxoauB O€3 3alliKy 4acy, Uis TOro, Mmoo
cralbimi3yBanacss MWBUAKICTb, 1 MEXAHI3aTOP MaB MOKJIMBICTh BIAPETYJIFOBATH
NOJIO’KEHHSI HOTH Ha MEalll «aKCenepaTopay.

2. CekyHIOMIP BKJIKOYaIM B MOMEHT NPOXO/KCHHS NEPEIHIX KOJIC
TpPaKTOpa 4epe3 NEPInid 1 ApyTuid CTBOPH MIPHOi JUISHKHU. B KiHII TPOXOIKEHHS
KOHTPOJIBHO1 AUTSIHKHA CEKYHAOMIP BUMUKABCS.

BenuurHy MIBUAKOCTI arperary po3paxoByBayin 3a (opMmysioro [22]:
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JI€ v — BUJIKICTh arperary, KM/To1.;

S — TOBKMHA KOHTPOJIBHOT NIJITHKH, M;

! — 4ac MPOXOKEHHS KOHTPOJIbHOT TIISTHKH, C.

JUIs MPOBENEHHS EKCIEPUMEHTAIBHUX JTOCHIDKEHb BHUKOPHUCTOBYBAJIACS
HACTyIHA cXxeMa poOoUoi MiNsHKA. J[OBKMHA KOHTPOJBLHOI AUISTHKA JOPIBHIOBAJIA
20 M, mo 3abe3nedye OTPUMAaHHsS AOCTOBIPHOI 1H(OpMALIi MPO TEXHOIOTTYHUI
nporec oOpoOkM TpyHTy. JlOBKMHA PpO3rIHHOI JUISHKA CTaHOBWIA 15 M.
[IIBuakicTe pyxy arperaty OyJia mpuifHaTa piBHOKWO 9 Km/roa. BunpoOyBaHHs
MPOXOIAJTA TTPU BOJIOTOCTI IpyHTY 17 ... 18%

[IinbHICTE TPYHTY BCTAHOBJIIOBAJIACA 3a JOMOMOrorw Oypa-narpoHa. CyThb
METOJy BHM3HAUCHHS WIUIBHOCTI TPYHTY MOJSTa€ B TOMY, IO 3a JOMOMOTOH)
CTAJIEBOTO LWJIIHIPA 13 3arOCTPEHUM 3HU3Y KpaeM 3 IPYHTY BUPI3aKOTh MECBHUMN
00cCsT TPYHTY, HE TMOPYINYHKOYM CKJIQJaHHs. B3sThii 3pa3oKk IPYyHTY 3BaXKyIOTb,

BUCYIIYIOTH 1 AUIATH MAcy CyXOro rpyHTy Ha 0OCST IUITIHIpA.

p=—", (2.2)

Ji€ p — WIUTBHICTE IPYHTY, T/CM°;

M, — maca abCOJTFOTHO CYyXOT0 IPYHTY, T

Vs — o0car Oypa-nmaTpona, cm>.

[Ipyn BH3HAYEHHI WIUTBHOCTI BHKOHYBIM HE MEHINE 15 BHMIpIB MO BCIA
10Ul AOCTIAHOT AUISTHKHA. o aTMOC(HEPHUX YMOB, IO MIJIATat0Th BU3HAYCHHIO,
BITHOCSATBCS aTMOC(EPHUI THCK, TEMIIEparypa MOBITPs, CHJIA 1 HAOpsM BITPY.
ATMOC(EPHI YMOBH XapaKTEPU3YKOTbCA 3a JAHMMM METEOCTAHLIi, W00
3HAXOJIUTHCS B PAHOH] MPOBEACHHS BUIIPOOYBaHb.

[Tpy BUKOHAHHI JOCIIKEHD MO OIIHII TBEPAOT pa3u IPyHTY (IMCIEPCHOTO
arperaTHoro ckianay), (pi3uKo-MeXaHIuHuX, (PI3UYHUX BiacTuBocTel [19, 20, 22]
BUKOPHCTaH1 EKCHKATOP, HAO1P CUT 1 Baru TEXHIYHI.

TBepaicTh IPYHTY BH3HAYAIH 32 POPMYIIOKO:
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T=C4n (2.3)

ne T — TBEPAICTh IPYHTY, KI/CM?;

hg — BeIMUMHA CEPENHBOT OPAMHATH AlarpaMH, siKa BU3HAYAETHCS K CEPETHE
apu(pMeTHUHe psAay OpAMHAT, CM;

K, — IHAEKC MPY>KUHU, KI/CM;

F,, — Io1a mornepevYHoro nepepisy miyHkepa, cM2,

BumiproBaHHs BOJOrOCTI BHKOHYBajaucs Ha mmbOuHy 10 30 cM B
N'ATUKPaTHI MOBTOPHOCTI. JlaHl TBepAorpaMm 3amuCyBAIACS B KypHAI
CIOCTEPEKEHb 1 OOpOOJsUIMCSs HAa NEPCOHAIBHOMY KOMITHOTEpPl 3rIAHO  3i
CTaHIAPTHOKO MeToAMKor. Ilicis oOpoOku BHUKOHYBasiacs moOyaoBa rpadiuyHUX
3AIEKHOCTEN 3MIHU TBEPIOCTI IPYHTY MO TOPH30HTAX.

[ JIMOHCTICTH BCTAHOBIIOBAIIM 3a JIOMOMOIOK PAMKH IIOIIEr0 1 M? 1 JIiHINKY.
Y m'ati Micugx 30paHOro MoJs B MEKAaX PaMKHA MIAPAaxXOBYBAIM IO OpWi

kpynHiie 0,1 M. [TokazHuk rMMOUCTOCTI BU3HAYAIM 32 Takow (Gopmysioro [23]:

I'=100P, (2.4)

ae ' — rmuOucTICTh,%;

P. — cepenne 3naueHHs ot Opuit 6utbme 0,1 M Mo n'aTi MaiiiaHunKax,

CryniHb UOUCTOCTI HE MOBUHEH nepeBuliyBatu 20%.

Big dkocTi KpulIeHHs TPYHTY KOMOIHOBAHWUM 3HAPSAJISAM  3aJIEKUThH
NEPEBAKHUI PO3MIP IPYHTOBHX arperariB, 10, B CBOK) 4YEpry, BIUIMBAE Ha
PIBHOMIPHICTB PO3IMOALTY BOJIOTH B IPYHTI. SIKICTh KpULIEHHS IPYHTY BU3HAYAIACS
3T1JIHO CTAHAAPTHOT METOIMKH [23].

OriHka SKOCT1 KpULICHHS IPYHTY BKIIFOUaAIa BiAOIP 3pa3KiB IPYHTY 3 LIEHTPY
PO3MYILICHOT CMyTrW Ha MMOMHY po3mymyBadHs 3 miom 0,25x0,25 m. OuniHky

SKOCTI KPUIICHHA BH3HA4YaJlM BHXOAAYM 3 IPOLCHTHOIO BMiCTy 3a Baror
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rpyHToBHX arperaris po3mipoM Big 0,001 mo 0,05 m. Bara npoOu cTaHoBHIIa HE

MEHIIIE 2 KT.

2.2. BuOip 00’eKkTa 10CTiTKECHb

O0’ekTOM JOCHIIKEHb OyB TEXHOJIOTIYHWMH MPOLEC BHUPIBHIOBAHHS Ta
KPULICHHS TPYHTY Ta JOCHIAHMHA 3pa3oK KOMOIHOBAHOIO TIPYHTOOOPOOHOIO
arperary.

CitbChKOrocno1apchbka KyJIbTypa — 03UMa MIICHULS.

Bapiantu 0OpoOKH IpyHTY.

1. O6pobka rpyHTy 0Oa30BMM KOMILIEKCOM: opHuii arperat (IT-75M +
ITJIH-4-35), auckoBa 60opona (MT3-82 + BJ/IM-2,5-2), kynsruBarop (MT3-82 +
KIIC-4V) 1 BupiaroBau BITH -5,6 — KOHTpOB.

2. OOpoOka IPYHTY HOBUM KOMILJIEKCOM. arperar KOMOIHOBAaHWN OpPHMIA
(AT-75M + T1JIH-4-35) 3 akTuBHMM poOOYMM OPraHoM 1 arperar KOMOIHOBaHMIA
1pyHT000poOHNMH KITA.

KoMOiHOBaHMid OpHMI arperar CKJIQJAeThCsl 3 TUIyra, y BEPXHIH YacTHHI
Hecydyoro Opyca 1 mioyra 3a m0omoMororo OOJNTOBOrO 3'€MHAHHS NapaiesbHO
BCTAHOBJICHI KPOHIITEHHU MIABICKH 2 1 3 poTatifiHOro pobo4oro opray akTHBHOI
aii 4 (pucyHok 2.1).

PoGounii opran BukoHaHuil y BUrmsiAl Oapadana, Ha DATIHAPUYHIA MOBEPXHI1
SIKOTO BCTAHOBJIEH1 PKyUl HOXKI 5, BUTOTOBJICHI 3 PECOPHOT CTalli, PO3MIIIEHI MO
JOTUYHIA 10 OKPY>KHOCTI i KyToM 120° BiTHOCHO 0aMH oAaHOro. PoGounii opran
4 BCTaHOBNEHW Ha pami 6 3 MOXIUBICTIO OOEPTaHHS HABKOJIO CBOET
TrOPU3OHTAIBHOI Ocl. Bam poGouoro oprany 4 BCTaHOBJICHWN y MiAIIAMTHUKOBUX
ornopax 7, KOpPNyCcH SIKMX >KOPCTKO MPUKpIIUIeH! A0 pamu 6. [lepenns yactuHa
paMH 6 IIAPHIPHO MOB'A3aHA 3 KPOHIUTCHHOM IMMIJABICKM 2 opraH 4 1 HEeCy4YuM
Opycom 1 miyra 3 MOKJIMBICTIO IEPEMIIIEHHS Y BEPTUKAIbHIM IUTOIIKHI, a 3aaHs il
YACTHWHA 3'€JHAHA THYYKHAM 3B'I3KOM 8 3 KPOHIUTEHHAMK MiABICKH 2 1 3 poboumii

OpraH 4 3 MOXIIMBICTIO PETYJIFOBAHHS IO BUCOTI.
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1 - Hecyumii Opyc myra, 2,3 - KPOHIITEHHW MiABICKW;, 4 - poTaunidHWi
poGoumii opran aktupHoi nii (PPOAJ), 5 - pikywi HOxi, 6 - pama;, 7 -
NIIAMTHAKOBI OMOPH; 8 - THY4YKHi 3B's130K; 9, 10 - perymroBanbhi Oonrtu; 11 -
JaHIIOroBa nepenava; 12 - 3anodikHa mydra; 13, 14 - numiHAPUYHI PEAYKTOPH,
15 - xoHiuHM# peaykrop; 16, 17 - TeneckoniyHl KapAaHHi Banu;, 18 - BXiaHUA Bal
KOHIYHOrO penykropa, 19 - mnanka;, 20 - mpoBimHa 3ipoyka JIiBOi T'yCEHHMI
TpakTopa; 21 - paMa KOHIYHOTO PEAYKTOPA.

Pucynok 2.1 — KOHCTPYKTHBHO-TEXHOJIOTIYHA CXeMa KOMOIHOBAHOTO

OPpHOTO arperary 3 poTaiiiHuM poOOYUM OPraHOM aKTHBHOT Jii

PerymoBaHHs MONOXKEHHS paMé 6 TIO BUCOTI 3AIACHIOETHCS 3@ TOMOMOTOR0
perymoBasibHux 06ontiB 9 1 10. Perymroroun Oonramu 9 1 10, BCTAHOBITHOETHCS
HEOOX1/IHE MOJIOKEHHS paMu 6 3 opranoMm 4 Tak, o0 pixkKydl HOXI 5 BXOIWIH B
I'PYHT HA MOTPIOHY TNIMOMHY 0OPOOKH.

PoGounii opran 4 3a0e3neueHuii MEXaHI3MOM MPUBOAY 3 MEPEAABAIBHAM
BimHomeHHsM 0,1 ... 0,2, mo no3Bossie Homy oOepratucs B 5 ... 10 pa3iB miBUALIE,

HDK Beayda 3ipodka 20 ryCeHMIl TPAKTOPa, THM CaMHUM 3a0€3MeUyIOud SIKICHE
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NOApIOHEHHsT TPYHTOBHX TIJIMO, TPYJOK 1 POCIMHHUX 3aJMIIKIB, 3MCHINYHOYH
TATOBE OMIP HA NEPEMILLEHHS oprany 4 (pucyHok 2.2). IlepenaBanbHe BiIHOICHHS

MEXAHI3MY MPUBOY BUOPAHO KOHCTPYKTUBHO.

PucyHok 2.2 — 3aranbHuil BUIIIs 1 KOMOIHOBAHOTO OPHOT'O arperat

MexaHi3M TpPUBOLY BUKOHAHW y BHIVISAL JIaHIOroBoi mepemaul 11,
3ano0ikHOT My(dTy 12, HWIIHAPAYHOrO 1 KOHIYHMX peaykropiB 13, 14 1 15,
TEJECKOMYHUX KapJaHHUX BaiB 161 17.

Ha BximHomy Basty 18 mprMBOIHOrO KOHIYHOTO peaykropa 15 BcTaHOBIICHA
MeTaJieBa TUIaHka 19, ska 3a 10moMororo OOJITOBOrO 3'€qHAHHS MPUKPIIUICHA JI0

Bey4Oi 31pouku 20 JIIBOi TYCEHUI TPAKTOPA.

BucHoBku

1. BukopucrtaHa METOOMKAa BH3HAUYEHHST OCHOBHHMX (Pi3MKO-MEXaHIYHHMX
XapaKTEPUCTHK IPYHTY.
2. 3ampomoHOBaHa  METOAMKA  NPOBEACHHS  CKCIEPUMEHTAIBHUX

TOCJTIIPKEHb.
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PO3/ILI 3

PE3YJIBTATH TEOPETHUHMNX I EKCHEPUMEHTAJIBHUX
JTOCJTUIKEHD

3.1. OOrpyHTYBaHHS KOHCTPYKTHBHO-TEXHOJIOTTYHOT cxeMu

KOMOIHOBAHOTO I'PYHTOOOPOOHOTI0 arperary

B mexanizaiii npoueciB CUIbCHKOTOCMOAAPChKOTO BUPOOHMIITBA HAYKOBO-
TEXHIYHUI MPOLEC MOBUHEH OYTH CHPAMOBAHMIA HA MIABHILEHHS MPOIYKTUBHOCTI,
3HIDKCHHST TWTOMMX BHUTPAT €HEPrli, TMONIMIIEHHS SKICHUX [OKAa3HHUKIB
BUKOHYBaHUX pPOOIT, MOJIMIICHHS YMOB Mpalll MEXaHI3aTopa, aBTOMAaTH3aLll0
BUKOHYBAaHUX  ONEpaAlliif, 3MEHIICHHS TEXHOTEHHOTO HABAHTAKECHHS  HAa
HABKOJIMIIHE cepeaoBuine. [Ipu po3poOii HOBOI TEXHIKM BHKOPHUCTOBYIOTH
OPUHLHAI 3aMiHA a00 MPUHLMI AONOBHEHHS (MOJAEPHi3auii). Y ApyromMy BHIAAKY
BUPOOHHYY MAIIIMHY MOJEPHI3YIOTh a00 BAOCKOHAIIOKOTH TakK, mo O ii poOouwnid
OpoUeC HE 3MIHMBCA. MOJEPHI30BaHI MAallMHA 30UIBIIYKOTh MPOIYKTUBHICTH
MamuHu B 1,6 pa3u, a BAOCKOHAJICHI — B 1,3 pa3u B MOPIBHSHHI 13 3aBOJACBKUMH. Y
NEPIIOMY  BHMIAAKYy, HA OCHOBlI HOBHMX TEXHIYHHX pIlICHb (BHHAXO/IB),
PO3pOOISAIOTh HOBY MAILMHY, SIKa 3a0e3nedye OlIbll BUCOKY TPOAYKTHBHICTH (B 2
pazu 1 Oub1e) 1 O1bm KOM(OPTHI yMOBH Tparti [24].

Y CUIBCBKOMY TOCHOJAPCTBi, HA BIAMIHY BiJ MPOMHUCIOBOCTI, MAIWHU
BILJIMBAOTH O€3MOCEPEAHBO HA 00'€EKTH KMBOI MPUPOJM: HACIHHS, IPYHT, POCIIMHH,
HACEJICHI PI3HOMAHITHUMH >KMBAMH OpraHi3MaMy Ta 1H. MalllmHa mOBUHHA MPU
0€3yMOBHOMY BMKOHAHHI BCIX BHUMOTI TEXHOJIOTTYHOTO MPOLECY, MO-MEpIIE,
3a0e3neuyBaTH Il POCTY POCIIMH HAaWKpalll YMOBH , a MO-APYTe, HE 3aB1aBaTH iM
HIKOJM, a TaKoX HE CTBOPIOBATH YMOB, INO MEPEMIKOLKAKOThE IXHBOMY
NOBHOLIHHOMY PO3BHUTKY [15].

Omxe, npu po3poOLi HOBAX MAlllMH HEOOX1THO BPaxoOBYBaTH arpoOi10I0rivyHi
0COOJIMBOCTI 1 TEXHOJOTIYHI BIACTUBOCTI OOpPOONIOBAHWUX POCIMH, TEPMIHH

BUKOHAHHS POOIT, & TAKOK IPYHTOBO-KIIMaTHU4H1 yMOBH [ 18].
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Heo0x1aH0 Takoxk, mod CiIbChKOTOCNOAAaPChKl KyabTypH OyJiM aJanToBaHI
0 MAaIIMHHOI TEXHOJIONi iX BUpoOHIyBaHHsS 1 30upaHHd. Tomy HeoOXigHa
B3aEMO/TiS PO3POOHUKIB HOBOT TEXHIKH 1 CEJICKI[IOHEPIB.

@di3uyHI BIACTHBOCTI TPYHTY BHU3HAYAKOTBCS CHOCOOOM OOPOOKHM, LIO, B
3HAQUHIA MIpi, BIUIMBAIOTh HA POAIOYICTh IPYHTY. Bimomo, 1o BiaBajibHa 00poOKa
IPYHTY, IPU3BOJUTH A0 PO3BUTKY €PO31HHUX MPOLECIB 1, OTHKE, 3HUKYE POTIOYICTD
IPYHTY, TOMY BHOIp croco0y MexaHiuHOi OOpOOKH € Iy>Ke CYTTEBUM (PaKTOPOM
Opu po3podii TEXHOJOTH BHUPOUIYBaHHS 1 30MpPaHHS CUIBCBKOTOCIOAAPCHKUX
KYJBTYP.

[Ipun BupoulyBaHHI 1 30MpaHH1 3€PHOBUX KOJIOCOBHX KYJIBTYP BH3HAYCHI
HACTYITHI 3HAYEHHSI LIUIBHOCTI IPYHTY: IJs BCbOro opHoro mapy 1,1 ... 1,2; nns
HAJHACIHHEBOTO mpomapky (4 ... 5 cm) - 1,2 ... 1,3 1 migHaciHHeBoro mapy (a0 30
cmM) - 10 ... 13 r/em’. 3rigpo xoHuemmii Bojoro 30epexeHHs Ta
BOJIOTOHAKOMMYEHHS, 10 BEPXHBOTro mapy rpyHty (10 ... 12 cM) BHCYyBarOThCA TaKl
BUMOTH: MOBEPXHEBUiA ap (4 ... 6 cM) MOBHHEH OyTH B APIOHO3EPHUCTOMY CTaH1 3
I'PYHTOBMMH arperatamu po3mipom Bia 0,5 mo 3,0 mm, a HwxkHIE wap (1o 30 cm)
yiineHeram 10 1,3 r/em® [18].

Takum 4YMHOM, MpW OpaHLl BIAOYBAETHCS PO3MYLIYBAaHHS 1 MOAPIOHEHHS
IPYHTY, OJHOYACHO 30UIBIIYEThCS MOPUCTICTh IPYHTOBOrO apy. B pe3ynbrari B
I'PYHT MOTPAIJISFOTH TOBITPA 1 TEMJIO, 1 KAMUIAPHICT MOPYLIYETHCS.

[1106 3HM3WTH BUTPATH 1 BUKIKOYATH HETATUBHUI BIUIMB OOPOOITKY IPYHTY
HA WOro TMpOBENCHHS B JaHW Yac 3aCTOCOBYIOTBCS pecypco30epiraroul
TEXHOJIOT1i, M0 MOEJHYIOTh Pl Omeparii 3a OJWH-ABA MPOXOJM arperary ado
BUKOPHCTOBYIOTh ~ KOMOIHOBaHI  arperard, skl  3O1HCHIOOTH  OJHOYACHE
BUPIBHIOBAHHS, NOAPIOHEHHS, YIIJIBHEHHS 1 MYJIbUYBaHHS BEPXHBOTO (6 CM)

OnTuMalibHE PO3TAINYBAHHS HACIHHS MPW MOCIBI — HA MEXI JIBOX IMIAPIB:
MYyXKOro 1 MmiJIbHOTO. Take HaclHHEBE JIOKEe (POPMYETHCS, SIKIIO MEPEANOCIBHA
00poOKa OCLIOr0 TPYHTY MICJS BIJIBAJIbHOI OPAaHKA BUKOHYETHCS Ha TJIMOWHY
nociBy HaciHHsg. OTXKe, TPH NEPEANOCIBHIA 00pOoOIl IPyHTY, HEOOXITHO BUKOHATH

HACTYIIHI ~ omepaunii:  pO3MyLIyBaHHs, MOAPIOHEHHs,  BHUPIBHIOBAHHS 1
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NIAYUIUIBHEHHST TOCIBHOIO WIApy TIPYHTY. 3a TPaAMUIAHOK TEXHOJOTIE IE
3a0e3Meuy€eThes KyJIbTHBALIEI0 3 OOPOHYBAHHSAM B BA-TPH CJIIJIH, MPUKOYYBAHH M
1 BUPIBHIOBAHHSIM KaTKaMu 3a 3 ... 4 MPOXO/y arperaris 1o Mmoo, Mo MPU3BOIUTh
10 TIABUIICHWX BUTpAaT MNajlvBa, Npali, a TAaKOX MO0 BUCYIIyBaHHS 1
NEPEYIIUTBHEHHS TTIAOPHOTO 1 OPHUX I'PYHTOBUX LIAPIB.

HeoOxigHo BpaxoByBaTH, IO NPOMNOHOBAHA CUCTEMa OOPOOITKY IPYHTY
NOBHHHA 3a0€3MeuyBaTH BUKOHAHHS HACTYITHAX YMOB:

- HAKOMHWYEHHS B OCIHHIA TepioA 3anaciB BOJOIM B HIDKHIX HIapax
I'PYHTOBOI'O TOPU30HTY;

- (hopMyBaHHSI B IPYHTI MEPEXKI PO3TaTy>KCHHUX KalUIIPHUX KaHAIIB, IO
3B'SI3YI0Th MIAOPHUIA 1 OPHUI TOPU3OHTH,

- marpuMka 1 30epekeHHs B mepioa  Bereramii - 0OpoOIrOBaHMX
CUIBCBKOTOCIIOAAPCHKAX — KYJBTYP  APIOHOKOMKOBOI  CTPYKTYpHd IPYHTY B
KOPEHEBMICHOMY LIapi.

Cmipa Ttakoxx Opatu A0 yBarM, MO HA TOJl 3 HEPIBHOK IMOBEPXHEIO
HEMOSKJITMBO JOCSTTH PIBHOMIPHOIO 3arOpTaHHs HACIHHS HAa HEOOX1aHY INMOMHY. B
bOMY BHMMAAKy HE 3a0€3MeUyeThCs IPYXKHI CXOOW POCIMH, IO SK MPaBMIIO,
MPU3BOJUTE 10 HEA000py Bpokaro. ['mubucra abo rpedeHucTa NOBEPXHIO IPYHTY
BTPAyYa€ BOJIOTH iICTOTHO OLJIbIIE, HI’)K BUPIBHSAHA. Ha TEMIOBMH PEKUM MMO3UTHUBHO
BIIJIMBAKOTH BUPIBHSAHICTD NOJIs 1 APIOHO TPYIKYBAaTUi CTaH IPYHTY.

3 ypaxyBaHHSIM BHKJIQJECHOTO BHINE, MPOMOHYEThCS KOMOIHOBaHWH
IpyHTOOOpOOHMI arperar (pucyHOK 3.1), SKMii NpPHU3HAYECHWH Ui MIATOTOBKH
IPYHTY 10 IOCIBY 3a OJMH MPOXI1J arperary.

Arperat Moxke OyTH BUKOPHUCTAaHWI Ui MOAPIOHEHHS BEJIMKHX I'PYHTOBUX
IPyAOK 1 OpWJI 3 OJHOYACHWM BHUPIBHIOBAHHSIM IMOBEPXHI IPYHTY 1 BUAAJICHHIM
POCIMHHMX 3aJIMIIKIB. B mepmy dYepry NpoONoOHOBaHWI arperaT MoKe OyTu

3aTpeOyBaHuil y (PepMEPCHKUX rOCMOIapCTBAX.
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1 - Opycu; 2 - ckpeOku; 3 - oOpoOHumii Oapaban; 4 - Ban Oapabana; 5 -
NIJIWAMTHAKA KOYECHHS, 6 - KPOHWITEWHM, 7 - BywKka, 8 - 3y0oBi Ooponu; 9 -
cerMeHTH1 HOXI; 10 - BepTukanbHa pama; 11 - manmroru; 12 - nepemuukn; 13 -
BepTUKaAIbHI CTiikK; 14,1920 - po3kocu; 15 - moBepxHs nojs;, 16 - TPUTHCKHI
npyxuHu; 17 - HaBiCHUI mpucTpiif; 21 - 3aTHCKaY.

Pucynok 3.1 — KOHCTPYKTHBHO-TEXHOJIOTIYHA CX€Ma KOMOIHOBAHOTO

IPYHTOOOPOOHOTO arperary

[TponoHOBaHMIA arperar npamkoe 3a HACTYIMHOK CXEMOK. ATperar 3aiKIpKae
Ha noJie. OOpoOKa IPyHTY 3AIMCHIOETHCS MO JlaroHa i ado MONepeK NonepeaHboi
OpaHKM Ha WBUAKOCTI A0 12 km/roa. B mpoueci poGotm mepenHiii ckpeOGok
po30MBaE IPYHTOB1 OpWJIA 1 YTBOPEHI I'PYHTOBI T'PYAKU 3alOBHIOKOTH CEKIMli, 110
(GbopMyrOThCs MonepeyHUMU ckpeOkamu. [lepeOyBarounm B Cekilii, i IPYHTOBI
IPYAKHM MPU 3ITKHEHHSX MOAPIOHIOOTHCA 1 PIBHOMIPHO PO3KMAAKOTHCS 1O
NOBEPXHI TOJIS, 3aOBHIOIOYM OOPO3HU 1 BUPIBHIOKOYM TIOBEPXHIO IPYHTY. Benmka
YaCTUHA IPYHTOBUX IPYJIOK, 1[0 BUIAJIM 3 CEKI[IH, MEPEMILIAETHCS YEPES 3a30P MIK
3aJIHIM CKpPEOKOM 1 03100JIF0BaIbHUM OapabaHOM, KM J0JAaTKOBO MOJAPIOHIOE
IPYHTOBI rpyaku. YacTrHA Macu arperaTty po3noauIseTbest Ha 00poOHuii GapadaH 1

CTBOPIOE THCK, HEOOXITHUIH SIK AJIs1 JOJATKOBOI PO3OMBKM, TaK 1 JUIsl BUPIBHIOBAHHS



30

NOBEPXHI IpyHTY. [Ipu 3ycTpivi 3 BaXKKONEPEOOPHUMU MEpPENIKOAAMH O0OPOOHUIA
OapabaH MiJAHIMAETBCS, CTUCKAKOUM NOPUTHCKHI OPYKMHH 1 TOJO0JIABIIA
NEPEIIKON, Oy CKAEThCS.

3y0oBi OOpOHU POPMYIOTH OCTATOYHUI BUJ MOJIS SIK HA TMOBEPXHI, TaK 1 MO
[JIMOWHI, BUKOHYKOUYM MOAAIBIIE PO30MBAaHHS 1 PO3KHUIAHHS IPYHTOBUX TPYJOK.
CMITTEBA POCIIMHHICTD 3HULLYE€ThCS 1 BUAAISETHCS CETMEHTHUMU HOKAMMU.

[Ticns 3aBepmwieHHss poOOTM OOPOHM MIAHIMAKOTHL 1 HABIYKOTh HAa

BEPTUKAIBHY paMy arperary i 3aKpirIrorTh HA Hiil 3aKUMaMH.
3.2. OOrpyHTYBaHHA JiaMeTPa BaKKHIl KOTOK

[Ticis BiBAJIbHOT OpAaHKKM HA MOBEPXHI MOJIsi YTBOPIOKTHCS TPYAKU PI3HOTO
po3mipy. [ToBepxHs NOJs cTae rpeOEHUCTORO.

JlJis BUPIBHIOBAHHS TPEOCHIB, 3MEHIICHHS HAUTMIIKOBOT BUNYKIIOCTI IPYHTY
1 JOJATKOBOTO KPHINEHHS BEJMKAX IPYHTOBHX AarperatiB 3 OJHOYaCHHUM
MYJIbYYBAHHSIM MOBEPXHI POCIMHHUMM 3TMIIKAMHM MPOMOHYETHCS 3aCTOCYBAHHS
KOMOIHOBAHOTO IPyHTOOOPOOHOIO arperary.

[lepmmii ewienoH BUPIBHIOBAHHS TPEOCHICTOrO penbedy MO BKIHOYAE
CKpeOku. Jlpyruii €miesioH BUPIBHIOBAHHS TOBEPXHI TMOJSL 1 3MEHIICHHS
HAJJTMIIKOBOI PO3MYLIEHOCTI IPYHTY BKIIOUAE WATIHAPUYHMIA OapadaH [3, 6].

[Tpu upoMy HEOOX1THO MPUIIMATH MIHIMAJIBHO MOKITUBUI AiameTp OapabaHa
Dy, IO 3HUKY € METATOEMHICTH pOOOYOr0 OpraHy.

Jliametp OGapabaHa (BaKKWA KOTOK) D, MNpuUiMaeTbcs 3 yMOBH
MAaKCHMAaJIbHOTO PO3MIPY 3pYHHOBAHWX I'PYHTOBHMX TPYAOK /1, max abo 3 YMOBH
3a0€3MeUeHHs] MOJKJIMBOCTI MEPEKOYYBAHHS 4epe3 T[PYHTOBI TPYAKH, SKE
CYIPOBOLKYETBCS iX PyHHYBaHHSIM a00 BIABJICHHIM B IPYHT.

Jlana ymMOBa B aHaIITHUHIA (HPOPMI Ma€ TaAKW BUTTISA;

2h max
> nK

2 , 2.1
" 1-cosp @1
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ne Dy — mametp OapabaHa (BaXKKU KOTOK), M;

J — KyT 3alleMJICHHS TPYHTOBOI FPYAKH, TPAL

ﬁzwnn +¢m<’ (22)

I€ Py — KyT TEPTS IPYHTY OO0 IPYHT, TPaL;

@nx — KYT TEPTA TPYHTY 00 MaTepian KOTKa, Tpa.

Baxxkuii KOTOK pyXaeTbcsi Mo Mmoo 0€3 KOB3aHHS, MPU LIbOMY MHTTEBA
MIBUAKICTb TOUKH 4 (PUCYHOK 3.2) O0TUKY 0007a poO0OYOro OpraHy 3 NOBEPXHEH)

NOJIsL AOPIBHIOE HYJIIO.

PucyHok 3.2 - Cxema 10 BU3HAYEHHS BUAKOCTEH MPUKOYYOUYOr0 KOTKA
OTxe, pO3rIsiHyTa TOYKA SBJSE COOOK) MHUTTEBHM WEHTP IMIBHAKOCTEH
pobouoro oprany [3, 6]. BisbMeMO TOUKY 4 3a NOJt0C. 3B1ACH MOIYJIb IIBAKOCTI

VrTouku O, mo cniBnajaae 31 MIBUAKICTIO TPAKTOpa, Oy 1€ JOPIBHIOE:

V, =l

rrm’ (23)

nn

JIE W,y — KyTOBA MBUIKICTE 00EPTAHHS IPUKOUYIOUOr0O KOTKA, ¢,

P — PAZLyC MPUKOYYHOUOTO KOTKA, M.
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3BIACH MO>KHA BH3HAUMTH KYTOBY IIBUIKICTE OOEPTAHHS MPHUKOYYHOYOTO
KOTKa:

IY
|“’mc| =L

"k (2.4)
MOI[y.]'Ii IYKaHHUX LIBUIAKOCTEH BHUPA34ATLCA HACTYIIHUM YMHOM.

Vg =|AB|-|onx| =V V2.
Ve =|4C: lon| =277,
VD =|AD|- || = V2 . 2.5)

Jlis  eQexTuBHOI pOOOTH NPUKOYYK) 4YOro KOTKA HEOOXIgHO, o0
JOTPUMYBAJIacsi yMOBa 3allIEMJICHHS T'PAHTOBOT IPYAKH MIXK MOBEPXHEI0 KOTKA i

NOBEPXHEIO IPYHTY (PUCYHOK 3.3).

Pucynok 3.3 - Cxema 3amieMJIEHHsS IPYHTOBOi TPYIKH NPUKOUYYIOUUM
KOTKOM

PosrnsiHyTa yMOBa Ma€ TaKWii BUTTISAL

Ry <Fyp+Fyycos B, (2 6)
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e R, — rOpu30HTAlbHA CKJIaJ0BAa CWJIA THCKY IMOBEPXHI MPHKOYYKYOIrO
KOTKa Ha IPYHTOBY Ipyaky, H;
Fyy — CHIIA TEPTS MK TPYAKOKO 1 MOBEPXHEKO IPYHTY, H;

Fue — cUJIa TEPTS MK MOBEPXHEIO MPUKOUYYEO YOr0 KOTKA 1 TPYJKOIO IPYHTY,

S — KyT MK HAIPsSIMKOM PEaKIIii rpyIKd IPYHTY 1 Biccro OY, rpaf.

OxpeMi CKITaI0OBI HEPIBHOCTI BU3HAYAKOTHCS 32 BUPA3aMMU:

Ry =Ry, sinf,

Fyup = Ntggyn

Fuy = Rypt8 Oy - (2 7)

ae N — cuta peakuii Tpyaku rpyHty, H;
®nn — KYT TEPTS TPYJKH 3 TPYHTOM, TPAL;

@nx — KYT TEPTS TPYAKH 3 MOBEPXHEIO MPUKOUYOUOTO KOTKA, IPal.

Cunty peakiii TPy AKH TPYHTY MO>KHA PO3paxyBaTH 3a HACTYITHHM BHPA30M:
N = Ry \cos B+ tg gy sin B). (2.8)

[Ticst mepeTBOPEHb OTPUMAEMO 3AJIEKHICTh pajalyca MPUKOUYYHOUOro KOTKa

BIJl XapaKTEPUCTUK I'PYHTOBOI IPYIKH:

>

5
1+ te " (@nn + Pnxc ) i

Tnk K-

\/1 + rgz(‘ﬂnn + Onx )-1 (2-9)

JUt po3paxyHKiB MpUHAMEMO Taki BUX1aH1 faHi [16]:
KYT BHYTPILIHBOTO TEPTS IPYHTY Py = 520,

KYT TEPTS IPYHTY 00 MaTepiai KOTKa @y, = 20 ... 260,
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BHACOTA IPYHTOBOT rpyaxu A, = 0,01 ... 0,08 m,

BOJIOTICTH IPyHTY 16-18%.

Pe3ynpTatil po3paxyHKiB MPEACTABIICHI HA PUCYHKY 3.4.

e M
|

|
|

ww £y
N =z

PucyHnok 3.4 — I'padiku 3a1€KHOCTI pajiyca NPUKOUYOYOr0 KOTKA (7) Bl

BUCOTH I'PYHTOBUX IPYAOK (/) MPH PI3HUX KyTaxX TEPTS ((Py) [PYHTY 00 cTalb

AHaniz rpadikiB Ha pUCYHKY 3.4 mokazye, [0 ONTUMaJbHI 3HAYCHHS
JlaMeTpa MPUKOYYHOUOTro KOTKa cknanawte Dy = 0,3-0,4 M. Jlns mojganbiimx

po3paxyHKiB npuiimaemo Ds = 0,35 m.

3.3. Pe3yabTaTu A0CHIIKEHb

JUts naHoi TepUTOpli YMOBH B LIJIOMY HE MEPEIIKOLKATH (POPMYBAHHIO
BUCOKMX BPOXkaiB BHPOILLYBAHHUX CLIBCBKOTOCHOJAPCHKUX KYJBTYP. Y TaOMMIISIX
3.11 3.2 HaBeIeH1 NOKA3HUKH, 110 XaPaKTEPU3YIOTh BIACTUBOCTI IPYHTY JOCIIIHOT

TIUISTHKMU.
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Tabmung 3.1 - ArpoximiuHi BJIACTHBOCTI IPYHTY (CEpeaHE 3a BereTariiHi

nePIOaN)
[MTap Bwict, mr/100r
I'ymyc, % | pHBKCI
TPYHTY, CM NO; P,0s K,O
0...20 1,88 6,2 7 19 20
20...40 0,62 54 5 6 8
40...60 0,42 52 4 4 5

3 anamizy panmx Tabmumi 3.1 chig, Mo 32 CTYNEHEM KHCIOTHOCTI OPHOTO

1apy rpyHT MOKHA BITHECTH JI0 IT'ATOT IPYIH, 32 BMICTOM I'yMYCY B [IbOMY 3K I1apl

- 10 TpeThOi, hochopy 1 Kajito - 0 YETBEPTOI.

Tabmuug 3.2 - 'paHyIOMETPUYHUN 1 arperaTHUil CKIIaI IPYHTY

' ' Arperaru o
[Tap O®13uyHa | Di13UYHUI 025 7 Koedimient ITutoma
IPYHTY, CM | rHHA, % | micok, % T CTPYKTYpPHOCTI | Maca, r/cm?
MM, %
0...20 243 74,2 183 0,8 2,60
20...40 23,9 75,6 17,4 0,6 2,64
40...60 13,9 81,4 16,8 0,5 2,63

3 anamizy gaHux Tabmuui 3.2 Ciig, Mo OpPHMMA Map AOCHIIHOT IUISTHKA

NPEICTABICHAN JIETKUMH CYTJIMHKAMH, 31 3B’SI3KOBHMH CYIICKAaMH 3 HEBEIMKHM
koepinieHToM cTpyKTypHOCTI (0,5 ... 0,8).

MeTeoposioriyii YMOBY B POKH BUKOHAHHSI POOOTH CKITAAATMCS TIO-PI3HOMY.
Bereramiitnuii nepion 2018 poky Oyno Onm3bKkui 0 CepeiHIX OararopiyHMX,
2019 p. 12020 p. MOKHA BIJHECTH 0 MOMIPHO MOCYUIITUBOTO.

3a KkputTepii OWIHKA arpoI3WYHUX BIACTUBOCTEH NPHA MPOBEICHHI
Ja00paTOPHO-NOJLOBUX JOCHIPKCH HAMW NPUAMaNKMCS Taki TMOKA3HUKH, SIK

UIUTBHICTh CKJIQJAHHS, BMICT arPOHOMIYHO L[IHHUX arperaTiB po3Mipom 25 ... 1 mwm,

BMICT BOJIOMIIIHUX arperaris > 1 MM,
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Pesynbprat anamzy BIJIMBY OOPOOKHM HA IIUIBHICTE CKJIQAAHHS 1 TOPUCTICTD
rpyHty (Tabmuis 3.3) mokazanu, 10 BUKopucTaHHs KI'A copusie 3HUKEHHIO

LIUTBHOCTI IPYHTY 1 MiABULIEHHIO 1i MTOPUCTOCTI.

Tabmung 3.3 - BrumB cucremu OOpOOKM Ha UIUIBHICTH CKIQJaHHS 1

NOPUCTICTh IPYHTY (KYJIBTYpPa - 03UMa MIICHULIS )

Arpo(di314Hi BIACTHBOCTI IPYHTY
c% [{iNpHICT CKIANaHH, T/CM? [TopucTicts, %
§ ['opu3oHT, cM
0...20 20...40 0...40 0...20 20...40 | 0...40
Bbazoswii 1,41 1,52 1,48 441 41,5 429
Hoswuii 1,19 1,26 1,24 60,8 56,7 57,8

Tak, Ha moCiBaX 03UMOT MIIEHUI[l P BUKOPHUCTAHHI 0A30BOr0 KOMILIEKCY
MallMH INUTBHICTE IpyHTY B ropuzonti 0..20 cknmama 1,41 r/em®, 20 ... 40 -
1,52 r/cm?, Togi sk npu 3acTocyBanHi mponoroBaHoro KA HIIBHICTE CKIIaJeHHS
rpyHTy ckiana 1, 191 1,26 r/cm®, To6T0 Hikue Ha 15,6 ... 17,1%.

OtpumaHi pe3yJIbTaTH CBIAYATh PO TE, IO MOPHUCTICTh IPYHTY Mpu 00poOIi
arperarom BHUsiBWIACS BUIIOKO HA 34,7 ... 37,9%.

Takum  4YMHOM, TpPU  BHUKOPUCTAHHI  3aMpPONOHOBAHOTO  arperary
CTBOPIOIOTHCS COPUSTIMBA MIUIbHICTh CKJIQJaHHS 1 TOPUCTICTh mapy IpyHTy O ...
40 cm.

AHaJi3  pe3yJbTaTiB  JOCHIPKCHHS CTPYKTYPHOIO CKJIaay TIPYHTY B
3QJICKHOCTI Bl CHCTeMH OOpOOITKY TIpyHTY (Tabmuus 3.4) mnokasaB, MIO
BUKOPUCTAHHS MPOMOHOBAHOIO KOMOIHOBAHOIO IPYHTOOOPOOHOro —arperary

CHPUSJIO CYTTEBOMY MOJIIMIIECHHIO CTPYKTYPH IPYHTY.
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Tabmuug 3.4 - CTpyKTYpHMIA CKIaa IPYHTY B 3aJI€KHOCTI BiJl CHCTEMH HOTO

00poOKH (KyJIbTypa - 03UMa MIIEHUIIS )

Bapiant [[Tap rpyHTY, Po3mipu yacTuHOK, MM
oM >25 25...1 <1
o 0...20 16,4 58.1 255
20...40 242 553 20,5
Hommi 0...20 8.6 87.1 43
20...40 19.9 68.9 112

Sk BunMBae 3 aHami3dy AaHUX TaOauIl 3.4, BUKOPUCTAHHS MPOMOHOBAHOTO
KI'A copusiio 301UTbIIEHHIO BMICTY arpOHOMIYHO I[IHHUX arperariB y MOPIBHSAHHI 3
BUKOPHCTAHHAM 0a30BOro KOMIUIEKCY MammH Ha 19,7 ... 33.3% 1 pi3koro
3HIKEHHS TWIT0BOT (pakiii B 1,8 ... 5,9 pasu B 3ayie)kHOCTI B Wwapy rpyHry. Jlany
0OCTaBMHY MO’KHA TIOSCHUTH CYTTEBHM CKOPOYECHHSIM KUIBKOCTI MPOXO/IB
arperaris 1o MOJIKO.

Oninka rmOUCTOCTI IPYHTY Micas npoxoay npononoBaHoro KI'A mokazana,

110 [EH mapamMeTp HE MEPEBULILYE 2 CM, IO 3aJJ0BOJIbHSE arpOTEXHIYHUM BUMOTaM.

BucHosku

Bu3HayeHO oOnNTUMallbHI 3HAYEHHS OCHOBHMX MAapaMETPIB  HABICHOTO
KOMOIHOBAHOTO IPYHTOOOPOOHOIO arperary Ui nepeanociBHOi 0OpOoOKH IPYHTY:
WIBUAKICTE pyXy arperary 9.,5...9.9 km/roa., mamerp OapabaHa (IPUKOYYHOUOTO
KOTKa) 35,2...35,5 cMm.

BukopucTanHs TpONOHOBAHOTO arperary B MOPIBHSHHI 3 BUKOPHCTAHHSIM
0a30BOr0 KOMIUIEKCY MAIIHH CIPULIIO:

- 3HI)KECHHIO IUIBHOCTI IPyHTY B ropr3oHTI 0...20 cm Ha 15,6...17,1%,;

- 301IbIICHHS MOPUCTOCTI Ha 34,7...37,9%;

- 30UTbLICHHS BMICTY AarpOHOMIYHO I[IHHMX TIPYHTOBHMX AarperariB Ha
19,7...33,3%,;

- 3HI>KECHHS TuoBoi ¢pakuii B 1,8 ... 5,9 pa3n.
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PO3JILI 4

PEKOMEHJAIII II[OI0 MPAKTIUYHOI PEAJII3AIIIL PO3POBOK

4.1. Exojioriuyna ekcneprusa po3podok

Ekonoriuna nacnopTusamis PEMOHTHO-OOCTYTOBYHOUMX MIANPHEMCTB €
OJHUM 3 €(EKTUBHUX TMEPCIEKTUBHUX 3acO0IB OXOPOHM HABKOJMIIHBOTO
OPUPOTHOTO CcepenoBUIIA. EKONOriYHM nacnopr NiANpPUEMCTBA HAJEKHATH JIO
HOro OCHOBHOI MPOEKTHO-TEXHIYHOI AOKyMmMeHTawii. [lopsm 3 TEXHOJIOriYHUM
PErIaMEHTOM BIH MOBUHHMA OyTHM HAa KOXKHOMY MIANPUEMCTBL. Y IIbOMY
JOKYMEHTI HABECHI1 JaH1, OO0 XapaKTePHU3YIOTh B3a€MOBIIHOCUHY MIANMPUEMCTBA 3
JOBKIJUISIM.,

Y nepwiii 4YacTMHI NAcnopTa HABOJATBCS 3arajibHi BIOMOCTI PO
BUPOOHMIITBO. Ha3Ba MIANPUEMCTBA Ta MNPOAYKIi, IO BHUPOOJSETHCS, paioH
pO3TalllyBaHHs, HOro MOTYXKHICTh, 3aliMaHa TMJIOMIA, KUIBKICTh MPAILFOOYMX Ta
OCHOBHI BUTPATH1 BEJIMYMHU CIIOKUBAHOI CHPOBWHU, BOJIM, EHEPTIi, MajNBa, MapH,
NOBITPsL TOLIO, & TAKOX BIJIOMOCTI MPO CIOKMBAHY CHUPOBUHY, JUKEPENA BOJO- 1
TEIUIONOCTAYaHHS, KOPOTKHANA OMHC TEXHOJOTIYHUX CXEM BHPOOHMITBA OCHOBHOI
OPOAYKILi1, TEXHONOTI] OUMILEHHS ra30- AUMOBUX BHKHUIIB B aTMOC(EPHE MOBITPS
Ta CTIYHUX BOJA, OOOPOTHICTh, 30€piraHHs, TPAHCHOPTYBAHHS Ta BHITYYCHHS
TBEPAUX BIAXOAIB (HA3Ba, KIJIbKICTh, XIMIYHHMNA CKJIaA Ta JEsSKI OCHOBHI
BJIACTHBOCTI, TEXHOJIOTIS BIMHOBJICHHA a00 BWIOTOBJICHHS), YTPUMAaHHs
OPUMILIEHD 1 CMOPYA, IUIAHW i B aBapiiiHUX yMOBax, HeOE3MEeYHl Mareplaim,
BIJIOMOCTI MPO Kpaull ajJibTEpHATUBHI TEXHOJIOTII, 0 3aCTOCOBYIOTHCS HA 1HIIHAX
MIJOPUEMCTBAX KPAiHW YW CBITOBOI MPAKTUKA 1 3aBAAlOTh MEHINOI [IKOJIA
JIOBKIJLTIO.

XapakTepru3y€eThCsl TAKOXK CAHITAPHO-3aXMCHA 30HA MIANPUEMCTBA (IJI0IIA
30HU, NpWJIETl 00’ €KTH, ii OPOPMIICHHS).

VY npyriii yacTWHI macnopra BiAOOPaKeHI 3ariaHOBaHI MPUPOJ00XOPOHHI
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3aXOJM 13 3a3HAYEHHSAM KOHKPETHHX TEPMIHIB, BHUKOHABI[IB, OOCSTIB 1 BUTpar,
NUTOMHUX 1 3arajlbHUX ra3o-AMMOBUX BHKHIIB B aTMOC(EpHE MOBITPS 1 CKHIIB
CTIYHMX BOJ Ta BIAXOA1B BUPOOHHUIITBA JI0 1 MICJISl BOPOBAKEHHS KOKHOTO 3aX0.1y.
Ekojoriuai  macnoptd  Aar0Th 3MOry 3pOOMTH  aHajl3  €KOJIOTIYHOTO
CEPEIOBUIIA B PETIOHI, MOPIBHATH TEXHIKO- 1 €KOJIOTO-€KOHOMIYHI JIaH1 3 JaHUMH
THIIKX MAMTPUEMCTB, 10 XaPaKTEPU3YOTHCS TPUPOIOOXOPOHHUMH 3aX0IaMHU.
OnHOYaCHO MO’KHA OIIHUTH W €(EKTUBHICTH 3aCTOCOBAHOI TEXHOJIOTI,
NOBHOTY BHKOPUCTaHHS MaTepiadiB H naimBa, €(EKTUBHICTH TEXHOJOTII
OUMIIEHHS CTIYHUX BOJI 1 Ta30-TMMOBUX BUKH/IIB.
MoskHa TakoK 3pOOMTH €KOJIOTO-€KOHOMIYHY OIIHKY 30WMTKIB B3araji i
3aBJAHUX MPUPOJI 30KpeMA, €(DEKTUBHICTh BUKOPUCTAHHS MAJINBa Ta EHEPTII.
Ockinbky 00’ €KTH MIANPHEMCTBA € HKepesiaMu 3a0pyIHEHHS atMocdepu 1
HABKOJIMITHLOTO CEPEAOBUINA, TO MPOBOAITH aHaJ13 3a0€3MEUCHOCT] TEXHIYHUMHU
3aco0aMM KOHTPOJKO 3a CTAHOM HABKOJIMIIHBOIO CEPEAOBUINA, BHKHAAMHA
3a0pYIHIOKOUMX PEUOBHH B arMOC(EPY 1 NarOTh OLIHKY BUKOHAHHS €KOJIOTTYHHMX
3aXO0/iB, MPUBOJAATH JaHI MPO BUKOPHCTAHHSA 1 OXOPOHY 3€MENBHHUX 1 BOJHHUX
peCypciB, ONMHUCYIOTh METOAM KOHTPOJIKO 3a WIKIAJIMBUMU BUKAIAMU, 3aX0M OO0

1X 3MCHIIICHHS.

4.2. Oxopona npaui

OxopoHa mpami B Hamnid KpaiHi OXOIUIKOE 3aXO0Jd MO MOJATBLIOMY
MOJICTIICHH] YMOB Mpalll HA OCHOB1 MEXaHi3allii BaXKKUX 1 IIKIIJIMBUX BUPOOHUUNX
MPOLECIB, HIMPOKOMY BIPOBAPKEHHIO CYYaCHMX 3aco0iB  OXOpPOHM Ipail,
YCYHEHHIO MPUYHH, 110 MOPOKYIOTh TPaBMaTH3M 1 MPOQeCiiiHi 3aXxBOPIOBAHHS
poOiITHHKIB. BOHA TICHO MOB’sA3aHa 3 yMOBaMH Iparil.

Oxopona mpami Ta Oe3neka B HAA3BHYAHHUX CHUTyalisXx B yMOBax
CUIBCBKOTO BHUPOOHMIITBA — BAXKJIMBE 3aBJIAaHHS, BHPILICHHS SKOTrO 3a0e3MeUnTh
HOPMaJIbHI YMOBH Mpani NpaliBHUKaMH CIJIbCBKOTO rocnogapcersa. Lle 3axoau no

NOJANbIIOMY  MOJIMIIEHHKO 1 O3JOPOBJIECHHIO YMOB [Mpali, MHAPOKOMY
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BIPOBA/DKCHHIO CYyYaCHUX 3aC001B O€3MEKHN, YCYHEHHIO MPUYHWH, O MOPOKYOTh
TpaBMaTH3M, CTBOPEHHIO HA BHUPOOHMITBI HEOOXIAHHUX TITIEHIYHHUX 1 CAHITApHO-
no0yTOBHX YMOB.

KoxkHa monuHa 1, O€3MEpevHo, JIOJUHA 3 BHUIIOK OCBITOK IMOBHWHHA
YCBIIOMJIFOBATH BAKIIMBICTh MUTAHb YHUKHEHHS PU3UKIB Y JKATTI Ta Mparil.

OxopoHa KUTTA Ta 30POB’Sl TPOMAJISH Y POLEC] iX TPYIOBOI MISTIBHOCTI,
CTBOPEHHS OE€3MEYHMX TA HEIIKIJAJMBUX YMOB Mpalll € OJHUM 3 HAHBAIIABIIIAX
JIEp’)KaBHUX 3aB/laHb. YCIHIIIHEC BUPILICHHS IHOTO 3aBJAHHS 3HAYHOKO MIPOKO
3QICKUTh BIJ HAICKHOT MIATOTOBKM (PaxiBUIB YCIX OCBITHBO-KBATI(PIKaIAHUX
PIBHIB 3 MUTaHb OXOPOHU MTpalli.

3 Yacy BHHHMKHEHHS JIOACBKOI IUMBLII3alli KOKHA JI0auHA A0ana mpo
BJacHy Oe3neky Ta 0€3MeKy CBOIX ONM3bKUX Tak CaMo, SIK 1 JIFOJICTBY JOBOAWIOCH
n0atu npo Oe3meKy CBOro iCHyBaHHS. JIFOAChKa IUBLIIZALIS AOCATAE BCE OUIBIIOT
MOTYTHOCTI, a mpobnema Oe3meku ii 1CHYBaHHs CTAa€ BCE OUIBII TOCTPOKO.
AKTyaJbHICTh MPOOJIEMHU OXOPOHH Mparll Ta OE3MEeKN B HAA3BUYANHUX CUTYyallIsIX B
CBITI 3HQYHO 3pOCJ/Ia HA MOYATKy TPETHOTO TUCAYOMTTS. ChOroHi s npodiema
CTajla MPIOPUTETHOKO JJIsl CBITOBOI UBLTI3allli.

OCHOBHUMHM TEXHIYHUMHU 3aC00AMHM OXOPOHM Mpaill B IbOMY BHIAJKY €
3aXMCHI MPUCTPOI.

Jlia 3ano0iraHHs 3aXOIUICHHS, yAapy poOOYMMH MEXaHI3MaMH BCl BUAM
nepenay pi3HUX BEPCTATIB 1 YCTAHOBOK, sIKI BUKOPUCTOBYIOTHCS MPU BIHOBJIEHH1
r'JIb3 1 HAHECEHHI MOKPUTTIB MOBUHHI MaTH OTOPOJKYBAJIbHI MPUCTPOI - KOKYXH,
UIUTH, CKPAHH, KO3UPKU, MUIAHKK, Oap’€py (CYLUIbHI Ta CITYACTI).

KpiM TOro 3acToCcOoBYIOTH: OJOKYBaIbHI MPUCTPOi (MEXAHIYHI, EICKTPOHHI,
€JICKTPUYHI, MTHEBMATHYHI, T1PABJIYHI), MPUCTPOi, A0 AKAX BIIHOCITHCS CUCTEMHU
3aXMCTY BiJl YPAKCHHS €ICKTPUYHUM CTPYMOM, IPUCTPOi CUTHATI3aLLli.

Jlns  Oe3meku  eKciulyarauii Nnpd  HOPMAJIBHOMY — PeXuMl  poOOoTH
€JIEKTPOYCTAHOBOK HEOOX1THO 3a0€3NEYNTH 3aXUCHE 3a3¢MJICHHSI.

[Tpu BUSBNEHH] HATPIBY TEPTHOBUX JAETAICH, OB rapy ado AMMY BepCTar

NOTPIOHO HEraHO 3YMWHWUTH 1 NPUCTYNUTH [0 TaCiHHS TMOKEXKI HAABHUMHU
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3aco0aMy, BHKJIMKATH TOXKEXKHY KOMaHay. JIBuryH, 1o 3aropiBcs, ado
€JICKTPOMPOBOJIKY HEOOXITHO TracUTH CYXHMM TICKOM a00 BOTHEraCHUKOM
(BYIJIEKMCIIOTHAM a00 MOPOIKOBUM). [Ipyn 3HaYHOMY MOIIMPEHHI MOKEXK1, KOJIH
HOro He MO>KHA JIIKBIyBaTH HAsSBHUMH HA AUISHII 3aco0amu, pOOITHUKH OyayTh
€BAKYIOBATUCS YEPE3 3a3AAJIET1Ib EPeN0aueHy HEOOXITHY KUIBKICTh IBEPEl.

[11o6 3aXUCTUTH MPALOOYMX BiJ 3aMUAJIEHOCTI, IIyMy 1 BiOpamii moTpiOHO
BCTAHOBUTH B MPHUMIIEHH] BEHTHISALIIO, KOHAULIIOHEPH, 3BYKO130JIFOI0U1 KOXKYXH,
€KpaHu, CTIHU, MEPETUHKHU, SIKI BUTOTOBJISIOTh 13 UIUIBHOTO Marepiay.

Tako>x U1st TpaLiBHUKIB MOBUHHI TPOBOJAMTUCH BC1 MOTPIOHI IHCTPYKTAXI 1
HABYAHHS 3 OXOPOHM IpalLll, MOBUHEH OyTH 5Ky pPHAIT 3 MPOBEACHHS 1HCTPYKTAXKIB, 3
BIIOBITHAMH 3aMITKAMH.

Beske mopymieHHs aHamITHYHOI LIJIOCTI OpraHizMy abo #Woro (yHKuin
BHACJIJIOK JIi HA JHOJUHY, Ail OYJIb-IKOr0 HEOE3MEeUHOTO (PAaKTOPy BU3HAYAETHCS
K TPaBMa.

AHani3 HeOE3NEYHUX YMOB, SIK1 ICHYIOTh UM BUHUKAKOTH O€3MOCEPEIHBO HA
BUPOOHMIITBI MOKA3aB, O X MOKHA MOUIUTH HA TPYIIH, SIKI:

— XapakTEepU3ylTh CTaH a00 PIBEHb HEOE3MEKU BUPOOHUYOrO OOJIaHAHHS
ab0 MeBHOro poOOYOro Miclsl, KOHCTPYKTMBHI HEAOMIKA KOHKPETHOIO BY3Ja Yd
MAaIIHHU,

— CIIOHYKAKTh NPALOKYOro AOMYyCKaTH TMOMWJIKH Yy Mpouect podotwy,
HU3bKa KBATI(IKALlls MPALFO0YOTO Ta PIBEHb 3HAHb 3 OXOPOHH Mpalll;

— CTBOPIOKOTH MOMJIMBICTh TPOHUKHEHHS MPALIOI0Y0r0 Y HEOE3MEUHY 30HY
B HACJIJOK BIACYTHOCTI BIAMOBIAHOTO KOHTPOJIXO 3a JOTPUMAHHSM MPaBUI 3
OXOPOHH ITpalll, Ta THIIII.

Y po3nial OXOpOHW mMpaill MNPEACTABJICHWM aHaji3 3arajbHUX MHUTAHb
OXOPOHU Tpalll, pO3MJISIHYTO OCHOBHI MIK1/UTAB1 (PAKTOPH, [1I0 BUHUKAOTH B Ii]T Yac
TEXHOJIOTTYHOTO MPOLECY Ta iX BIUIMB HA OPraHi3M JIFOJWHH, 3aMPOINOHOBAHO
3axX0u [T 3a0€3MEeUEHHS] HOPMAJTbHUX YMOB Tpalil:

1) nns 3a0e3neueHHst Oe3neku OONaJHAHHS 3alpOMOHOBAHI 3aXMCHI 1

OrOPOJKYBAJIbHI MTPUCTPOT,
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2) ud  BUKIKOYCHHS YPAKCHHS CIEKTPUYHAM CTPYMOM  HEOOXIIHO
3aCTOCYBaHHS 3a3€MITFOOUMX TTPUCTPOIB;
3) And 3MCEHINEHHS 3anWiICHOCTI — BHUKOPUCTaHHS BEHTHIALII, IS

3MEHIICHHS 1IyMY 1 BIOpaLliii — 3ByKO130JIF0I0U1 3aCO0MU;
4.3. TexHiKo-eKOHOMIYHE OOIPYHTYBaHHS PO3POOKH

[TpornoHOBaHa TEXHONOTISE OCHOBHOI 1 MEPEANOCIBHOI MIATOTOBKH IPYHTIB 3
BUKOPHUCTaHHAM opHoro arperary (IT-75M + I1JIH-4-35) 3 akTuBHUM poOOUHM
OPraHoM 1 HaBICHOTO KOMOIHOBAHOTO I'PYHTOOOPOOHOTO arperaTry MOpPiBHIOETHCS 3
ICHYFOUOK TEXHOJIOTIEX 3 BUKOPUCTaHHsIM opHoro arperary (AT-75M + T1JIH-4-
35), nuckoBoi 6oponu (MT3-82 + BJIM-2,5-2), kyneruBaropa (MT3-82 + KIIC-
4V) 1 BupiBHtoBauya BITH-5.6.

KanitanbHi BKJTageHHs: BU3HAYaA0THCA 3a (hopmyioro [17]:
M= Tl (4.1)

ne K, — npsiMl KamiTajibH1 BKJIAJACHHS, THC. TPH. |
K. — cynyTH1 KaniTtalbHi BKIaJCHHS, THC. TPH.
BapiaHT A
K =560+71,2+344+186+129,38+120 = 1410,58 muc. epH.
BapiaHTt b

K =560+71,2+65+344+120 = 1166,2 muc. epn.

3a TakOKw 3ANEKHICTIO OyJl0 pO3pPaxOBaHO TOJWMHHY CEKCIUTyaTalliHy

NPOAYKTHBHICTh OPHUX arperaris W, ra/ron.:

W,=0,1BV,K,, 4.2)
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ae 0,1 — koeilieHT nepeBeICHHS KBaIPATHUX METPIB B TEKTapH,

K, — koe®inieHT mnepexony BiA TexHIYHOI mpoayktuBHOCTI MTA 10
excrtyaraitiitnoi (0,7 ... 0,9);

B, — mupuna 3axsaty MTA, m;

W .6 — TPOyKTUBHICTh 0a30BOi MAIIIMHU,

W e — TPOAYKTUBHICTh €KCIIEPUMEHTAIIBHOI MAIIWHU,
V, — mBuakicte pyxy MTA, kM / roa.

3a (popMyJIOK0 BU3HAYAIUCS BUTPATH Mpalll Ha OJUHUIO POOOTH:
r,=4/w, (4.3)

ae T, — TPyAOMICTKICTh POOOTH, JIFOA.-TO/1./Ta;
W, — ronuaHa npoayktuBHicTe MTA, ra/ron.;
Y — KIJIbKICTh MPALIIBHUKIB, 1K1 00CIyroByroTh MTA, 4ot

Tak camo Oyyia po3paxoBaHa MMUTOMA BUTPATa CHEPrOPECYPCIB (AU3EIBHOTO
najnBa);

Ee = NqnumKa /W—l7 (44)

ne k. — BuTpara najusa Ha ra, KT,

Ky — xoediuieHT, MO BpaxoBY€ CTYyNIHb BHKOPUCTAHHS ABUTYHA IO
NOTY>KHOCTI 1 4acy;

N — MOTYXHICTh IBATYHA, KBT;
(num — MIATOMA BUTpATA NANKBA, KI/KBT TO.

Po3paxoByBasiacst coOiBapTICTh OJUHUIL POOOTH:
C=C,+C,+C +C,+C, 4.5)

ne C, — aMOpTU3alliifHi BiApaxyBaHHs, I'PH./TA,;

(), — BUTPATH HA PEMOHT;



(; — 3apo0iTHA TU1aTa 0OCITyTOBYHOUOT0 EPCOHANTY, IPH./Ta;
(., — utparu Ha [IMM, kr/ra;

Cs — co01BapTICTh poOOTH 0A30BOi;

C, — HaKJaH1 BUTPATH, TPH./TQ;

C, — co0IBapTICTh POOOTH EKCIEPUMEHTANIBHOT MAIIIMHU.

3apo6iTHa miara C; rpH./Ta 00CIyTOBYHOUOT0O NEPCOHATY CTAHOBUTH:

C.=C UK, IW,

ne C, — ronuHHa Tapr¢Ha CTaBKa, I'PH.;

W, — ronuaHa npoayktuBHicTe MTA, ra/ron.;

K — xoe(inieHT, IO BpaxoBY€ Pi3HI BUAM JOIUIAT 1 HAPAXyBaHb,
Y — KIJIbKICTh MPALIIBHUKIB, 1K1 00CIyroByroTh MTA, 4ot

BuTtparu Ha MacTuiibHI Marepiaiiv Ta naneHe C, Kr/ra, Oy ayThb:

C3 :Ee Um Kz’

ne E. — maTomMa BUTpaTa €HEPropecypeiB, Kr / 1a;
K. — xoe(iienT, o BpaxoBye BUTPATH HA MACTUIIbHI MaTEpialiu;
1], — mina 3a 1 kr nmanusa, 20,5 rpH.

Burtparu 3a oqHy roauHy poOOTH Ha PEMOHT (), TOPIBHIOBATUMYTH!

C, =5, /(1007 W),

Jie b — KamiTajbH1 BKJIQJICHHS, TPH.;

a1 —HOpMA BipaxyBaHb Ha TpakTop (16,3%) 1 ¢/r. mammny (20%),%;

W, — ronuaHa npoayktuBHicTe MTA, ra/ron.;
1’ — piune 3aBaHTakeHHs mMamvau (500 rox.), roau.

PiuHa eKOHOMIS €KCIUTyaTalliHUX BUTPAT £
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(4.6)

4.7)

(4.8)
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E,=(C,=C)T, W, 4.9)

ne C,, C, — coOiBaptTicTb PoOOTH BIAMNOBIAHO Uil MEHII 1 OUIbII
ekoHOMIYHOTO MTA, rpH./Ta;

W, — ronuaHa npoayktuBHicTe MTA, ra/ron.;

Ty — 3aBanTaxxeHHs MTA Ha fnaHiii onepaitii mpoTIroM poKy, IO/l

Bu3HayaeMo 3 Takow 3alEKHICTIO TEPMIH OKYMHOCTI J/, 1 PIK JOJATKOBUX
KAl TAJIOBKJI/IEHb:

Jd,=(5, -F)/E, (4.10)

ne b, — 0anancoBa BapTICTh OUTBII EKOHOMIYHOTO arperary, I'pH.;

b, — OaiaHcoBa BapTICTh MEHII €KOHOMIYHOTO arperary, IpH.

TepMiH OKYMHOCTI JOCIIKYBAHUX TEXHOJIOTIM OCHOBHOI 1 MEPEANOCIBHOT

MIJrOTOBKH IPYHTIB BU3HAYAETHCS 3a (popmMyJioto [27]:

: 4.11)

OK

ﬂ
I
==

OKynHICTh KamiTaIbHAX BKJIaJAECHb JOPIBHIOE:

Bapiant A.

[TpuOyTok 3a mepmmii pik cTaHoBUTH 1443,82 TUC. TpH., MO MEHIIE
BHECEHUX KaIliTaIbHUX BKJIAJACHb. TOMYy BpaxoOBYeMO MNPUOYTOK 3a APYTHd piK
poGotu, axuii gopiBHioe 151222 trc. rpH. Toal TEPMIH OKYMHOCTI KamiTalbHUX

BKJIaZICHb BU3HAYACTLCA HACTYIIHUM YHMHOM.

_ 1443824151222
o 2080,22 -



Bapiant b
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[TpuOyTok 3a mepmmii pik cTaHOBUTH 1756,52 TuC. TpH., WO Oinblie

BHECEHUX KaIiTaIbHUX BKJIAACHb. TOJMI TEPMIH OKYMHOCTI KamiTAIbHUX BKJIAJIEHB

BHU3HAYACTLCA HACTYIIHUM YMHOM:

Pe3ynbpTatil po3paxyHKy npeactasicHi B Tabmmni 4.1.

Tabmung 4.1 — IToka3HUKKM EKOHOMIYHOT €(EKTUBHOCTI

_175652
*7 171981

Bapiantu
Easosuii [IponnonoBaHwMiA
HT-75M+
HT-75M +
TTJTH-4-35; HUIH-4-55+
OmuHuA PPOA/T;
Hoxazrukn BUMIpIOBAHb MTS3-82 + MT3-82+
BJIM-2,5-2; C
MT3-82 + Hg‘?l"HHH 3
KIIC-AY+ r1<0M 1H60BagI/II/IU
BITH-5.6 PYHTOOOPOOHMIA
arperar
I1noma oOpoOku ra 100 100
UucTuit qoxij 3a S
POKIB THC. TPH. 2422 91 3803,15
EKCILTyaTalii
OnHopazosi
KamiTajabHi
BITQICHIDE 5 THC. TH. 2080,22 1719,81
ypaxyBaHHSIM
BHUIIJIAT 110
KPEIUTY
Co0biBapTicTh
porecy
HiATOTOBKY IPYHTY 141,82 95,37
10 C1BOM, B TOMY
YKCITi BATPATH Ha: THUC. TPH.
- oIUIaTy mpaiii; 36,69 2532
-TO; 29.1 26,28
- [IMM,; 69,28 3923
- 1HII 6,75 4,54
CTpoOK OKynHOCTI piK 2,0 1,0
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[IpoBeneHa TEXHIKO-€KOHOMIYHA OI[IHKA TEXHOJIONi OCHOBHOI Ta
nepeanociBHOi 00pOOKH IPYHTY TO3BOJISIE 3pOOUTH HACTYITHI BACHOBKH:

- 3aCTOCYBaHHsT KOMOIHOBAHOIO OPHOrO arperary 3 aKTHBHUM POOOYMM
OpPraHoM 1  HaBICHOTO KOMOIHOBAaHOrO  IPyHTOOOpPOOHOrO  arperary B
TEXHOJIOTIYHOMY TPOLECI OCHOBHOI Ta MEPEANOCIBHOI 0OpPOOKU IPYHTY J03BOJISE
OTPUMATH YMCTHI JUCKOHTOBAHMA OXIJ 32 MEPI0 eKCITyaranli (5 pokiB) piBHUIMA
3803,15 tuc. rpH. Ha mwioun 100 ra, mo Ha 380,24 Tuc. rpH. OuthblIe 06A30BOrO
BaplaHTy;

- co0iBapTicTh PoOIT 3HM3MIAcA B 1,5 pazu 3 141,82 tuc. rpH. 10 95,37 THC.
IPH.;

TepMiH OKYMHOCTI KaniTalbHUX BKIAJACHB CKJIaB 1 pIK.

BucHoBku

[IpoBeneHa €KOJOrIYHA EKCOEPTU3a CBIQUWATH, MLI0 3amPOMOHOBAHA
TEXHOJIOTIS MiIBALIECHHS CKCIUTyaTalliiHUX 1 TEXHOJIOTTYHUX MOKA3HUKIB arperary
Uis OOpOOKHM TIPYHTY 3a PaxyHOK BIOCKOHAJIECHHS TEXHOJOTTYHOIO MPOLECY
rMOOKOi OOpOOKM TPYHTY 1 PO3poOKM KOMOIHOBAHOrO poOOYOro OpraHy €
0€3Me4HOI0 /11 HABKOJIMIIHBOTO CEPEAOBUIIA.

VY po3aun oXOpoHUW Tpaill MariCTePChbkoi poOOTH MPEACTABICHUN aHAII3
3arajnbHUX MATaHb OXOPOHM Mpali, PO3MISIHYTO OCHOBHI IIKUIIMBI (PAKTOPH, IO
BUHHKAIOTh MiJI YaC TEXHOJOTIYHOTO MPOIECY Ta iX BIJIMB HA OPraHi3M JIKOJIMHHU,
3aMpOMOHOBAHO  3aXOAM g 3a0€3MEUYCHHS HOPMAJIbHMX YMOB  Mparl:
BCTAHOBJICHHS 3aXUCHUX IMUTKIB, OJIOKYOUMX MPHUJIAJIIB, 3a3€MJICHHS MPU poOOTI 3
METAI000POOHUMH  BEPCTAaTaMHU, BUKOPHUCTAHHS CHELOJATY A NPUTOTYBAHHS
TEXHOJOTTYHUX PO3YMHIB, TPOBCIACHHS PErYJISPHUX 1HCTPYKT@XKIB 3 TEXHIKA
Oe3neKu.

CTpok OKYIHOCTI KaniTalbHUX BKJIAACHb CKIaB 1 piK.
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3AT'AJIBHI BUCHOBKHA

1.  OOrpyHTOBaHO  KOHCTPYKTMBHO-TEXHOJIOTIYHA CXEMa HAaBICHOIO
KOMOIHOBAHOTO I'PYHTOOOPOOHOrO arperary Ajis NEpPeanociBHOI 0OpOOKH IPYHTY,
10 BKJIKOYAE CEKIIi BUPIBHIOKOUYMX CKPEOKIB, MPUKOYYKOUHMA KOTOK 1 3yOOBI
OOpOHH

2. BCTaHOBICHO aHATITUYHY 3aJEKHICTh JUIS BH3HAYCHHS JlameTpa
NPUKOYYYOT0 KOTKA 3aJIEKHO B1Jl pO3MIPIB I'PYHTOBHX T'PYI0K. BCTaHOBIIEHO, IO
palioHANBHAN JlaMETP MPUKOYYHYOro KOTKa CTaHOBUTH 0,3 ... 0.4 M.

3. BusHaueHO oONTHMabHI 3HAYECHHS OCHOBHMX IAPAMETPIB 1 PEKUAMY
po0oTu arperaty: AlamMeTp MNPUKOUYYIOUOTO KOTKa 35 CM; KyT YCTaHOBKH
BUPIBHIOKOUMX MEPENHIX CKpeOkiB 65 ... 70°, a 3aanix 90° mpu WIMpPHHI 3aXBaTy
arperary 4,3 M 1 rmuOuHO 00poOkm 10 cM; WBUAKICTE PyxXy arperary
9,5...9.9 xm/ron.

4. BCTaHOBJIEHO, IO 3aCTOCYBAHHS 3alPONOHOBAHOTO arperary 3a0e3neuye:
3HMKEHHS IIUTBHOCTI IPYHTY B Topu30HTI 0...20 cm Ha 15,6 ... 17,1%; 3011b1ICHHS
nopuctocTi Ha 34,7 ... 37,9%; 3umxeHHs nuaoBoi ¢pakiii B 1,8 ... 5,9 pasu.

5. 3acTocyBaHHs MPOMOHOBAHOIO arperary MpW MEPEANOCIBHIA 00poOIl
IPYHTY J03BOJISIE OTPUMATH YUCTHIM JOX1]] 3a nepiof ekcrtyartaiii piauid 3803,15
tuc. rpH. Ha mwiomi 100 ra, mo Ha 380,24 Tuc. rpH. Oublie 0A30BOrO BapiaHTy.

TepMiH OKYIMHOCTI KamiTaJIbHUX BKJIAJIEHb CTAHOBUTH 1 pIK.



