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BCTVII

OctaHHIM YacoM YKpaiHa CTPIMKO PO3BMBA€E CBIH arpapHuii MOTEHIAN,
BHACJIIIOK YOT0O 3a OCTaHHI POKHM MAacOBO 30UIBLIYIOTBCS MOTY>KHOCTI €J1€BATOPHUX
KOMIUIEKCIB MO BClii TepuTopii YKpaiHi. 3BICHO, CHIPHE MUTAHHS CTOCYETHCS TOTO,
0 € «CEPLEM» €JIEBaToOpa, ajlé OJHO3HAYHO HOro «KPOBOHOCHOK» CHUCTEMOK) €
BHYTPIIIHE TPAHCHOPTHE OOJIAHAHHS, SIKE MEPEMILLYE 3€PHO MDK yCiMa JIAHKAMHA
BUPOOHMYOrO JaHItora. B apceHani TpaHCHOPTHOrO OONaJHaHHS €JeBaropa €
MallluHa, 3aBJSKWA SKIid BIH, BJIaCHE, W OTpMMaB CBOK Ha3By. Y Nepekianl 3
aHrmiceKoi “elevator” — midr, migidiMay, 1 tuMu JidTamu, SKi MiAIHMAaITh 3€PHO Ha
NOTPIOHY BUCOTY, 0€3 SIKHX 3apa3 HE OOXOAUTHCS YKOJIEH €JIEBATOP, € 3€PHOBI HOPII.
BinoMo, 1o HOpii MOAUISIOTECS HA CAaMOHECYYl 1 HE caMOHecydl. 3a MOKa3HUKAMU
HIBUAKOCTI PyXy KOBLIIB HOPii KJIACH(IKYIOTBCS Ha JABA TUNHW. THXOXiAH1 (m0 1,25
M/C) Ta WBUAKOXITHI (10 4 M/C). Y THXOXIIHOMY OONaJHAHHI PO3BAHTAKCHHS
KOBINIB 3a3BMYail rpaBiTalliiHe, y WIBUAKOXIJHOMY — BIJUEHTPOBE. 3a TUIOM
BAHTXOHECYUMX pOOOYMX OPraHiB HOPli KIACU(IKYIOTbCS Ha JIAHIIOIOBI Ta
CTPIUKOBI. Takok, BaXJIMBO 3BEpTaTH yBary Ha (opMy i THIM KOBLIIB (TUIACTHK,
METaI 1 T.IH.), TUOW CTPIYKM (MACIOCTIHKICTh, KUIBKICTH MmapiB Ttomo). Ha
CY4aCHOMY €Taml pO3BUTKY MAIIMHOOYIYBaHHS BEIMKOTNO 3HAYEHHS HaOyBae
npoOiieMa MIJBHINEHHS SKOCTI MalmMH Ta iX €KCIUlyaTaliifiHoi HaaidHOCTI.
BupimenHns npodnemMu HAIIHHOCTI — 1€ 3HAUHUA pe3epB MIABUILICHHS €(PEKTUBHOCTI
BAPOOHUITBA, 3MEHIICHHS MaTePIaIbHUX 3aTPar 1 3an00IraHHs] BAHUKHEHHIO BIJIMOB
mamuH. OTxe, mpoOseMa HaaldHOCTI € KOMIUIEKCHOK 1 mOTpedy€e BUPILIEHHS Y
cepax BUpPOOHHUIITBA Ta E€KCILTyaTallli MalluH, aKyMYJIKOE 1 CHHTE3Y€E BCE TE, IO
CHPHUSE MABUILICHHIO MPaLe3AaTHOCTI MAIlIUH.

B yMoBax MexXaH130BaHOTO 1 aBTOMAaTHU30BAHOTO BUPOOHMIITBA €()EKTUBHICTh
po0OTH MIANPHUEMCTB 1 SKICTh BUIOTOBJIEHOI HMMH NPOAYKIi TICHO MOB’si3aHl 3
TEXHIYHUM CTAHOM TEXHOJIOTTYHOTO OOJIaIHaHHS, a TaKOoX EJIEKTPONPUiIadiB.

[TpocToi MammmH 1 anmapariB 4epe3 NOJOMKH, aBapii 1 PEMOHT HETaTUBHO BILTUBAKOThH



Ha SKICTh BUIMYIIECHOT MPOAYKIIl, MPU3BOAATH J0 ii Opaky, 110 MOTipHIy€e EKOHOMIYHI
NOKa3HUKH po0OTH mianpueMcTBa. [IpaBuiibHA €KCIUTyarTailis, CBOEYACHE 1 SIKICHE
TEXHIYHE OOCITYTrOBYBAHHS 1 PEMOHT B 3HA4HI MIpi JO3BOJISIFOTH 3a0€3MECUUTH
HafdliiHy 1 OararopiuHy ciy>kOy MamumH 1 amapariB 0e3 aBapiii 1 MPOCTOIB 4depe3
TEXHIYHI Ta TEXHOJOTrYHI npuurHKA. KpiM Toro, muist epekTuBHOI 1 6e3neynoi podoTtn
oOnasHaHHS BEJIMKE 3HAYCHHs Ma€ AOTPUMAHHS MPAaBHJ MOHTAXKY 1 BUNPOOYBaHHs
HOBO-BCTAHOBJICHOTO Ha MIANPHEMCTBI, 4 TAKOXK BIAPEMOHTOBAHOTO OOJIATHAHHS.

3aranbHOBIIOMO, IO BHTPaTH HA EKCIUIyaTallil0 BCIX MAIlWH 3HAYHO
NEPEBUILYIOTh BUTPATH HA iX BUTOTOBJIEHHS. 30KpeMa, y cepi PEMOHTY 3aiiHATO
3HAYHO OuTblIe POOITHHKIB, HIXK HA BUPOOHMIITBI IMX MamuH. KpiM Toro, BuTparu
METAIy Ta IHIOMX IIBHJIKO3HOLIYBAHWX CKJIAJ0BHX HA PEMOHT 3a MOBHHH TEPMIH
ClIy’kOM MaIIMHU HAOIMKAFOTBCS IO MACH CaMOi MAIOMHM, a BapTICTh YCIX 3aXO[1B
100 MIATPUMYBAHHS MAIIMHU B MPaUE3JaTHOMY CTaHl 3a TOW camHii mepionx y
JIEKIJIbKA pa3iB NEPEBUIILY € BAPTICTh CaMOi MalllMHK. Po3riisiaroun oKpemMi €l1EMEHTH,
K1 HAWOUIbIIE MIJIAK0OTHCS 3HONIYBAHHIO, CJIIJI BPaXxOBYBaTH, 10 iX 3amiHa, ado
PEMOHT HE 3aBX/IH € ICUIEBUMU, INBUAKUMU 1 HATIHHUMMU.

[TpakTHYHO KOXKEH BIAOMHUI BHPOOHMK OONAOHAHHS [UIsl TPAHCHOPTYBAHHS
3¢pHA NPOIMOHYE JOCTOMHE yBaru oONagHaHHA. Bapro opieHTyBaTucs Ha
CHIBBIIHOIICHHS I[IHM Ta SKOCTI Ta TICHO CIIBOPALOBATA 3 BUPOOHWUYHAM Ta
CEPBICHMM BIJAUIAMW KOMITaHIA, SIKI BHPOOJSAIOTH 4YHM OOCIYrOBYIOTH TaKy
npoaykiiro. MoxHa 3poOWTH BHCHOBOK, 110 HA CHOTOJHINIHIA JCHb NUTAHHS
MIJBUIIEHHS ~ €KCIUTyaTal[liHOT  HAAIMHOCTI  3€PHOBUX HOPI  €JI€BATOPHOIO
oOnagHaHHS 13 ypaxXyBaHHSIM TMOTPeO BUPOOHUITBA JJIsi BUKOHAHHS MEBHOIO
TEXHOJIOTTYHOTO MPOLECY HE BTPAYAE CBOEI aKTyalbHOCTI Ta MOTPEeOy€e MOAAIbIINX
HAyKOBHMX JOCHIKEHb Ta PO3po0OK, MO AO3BOJIUTH y MOAAIBLIIOMY 3MEHIIWTH
3arpatv Ha 00CIYTOBYBAHHS TA MPUCKOPHUTH OKYMHICTh IHBECTULIN. [1]

Mera poGoTm — po3paxyBarty Ta OOIPYHTYBaTH MAPAMETPU Ta PEKUMHU
poOOTH 3€pHOBOT HOPII.

IIpenmeTom goc/IiIKeHHs € 36PHOBA HOP1s NPOAYKTUBHICTIO 250 T/TO.



O0’€KTOM JOCTIIZKeHDb € MPOEKTYBAHHS KOHCTPYKTUBHUX MApPaMETPIB HOPIi
Ta ii npuBOAY, OOIPYHTYBaHHs KOHCTPYKTHBHUX MapaMeTPiB.

VY kBamiQikauiiHii poOOTI MOCTABJICH] HACTYITHI 3aBJAHHS:

1. TlpoBecTn aHali3 ICHYHOUMX KOHCTPYKLIH TEXHOJIOTTYHOrO OOJaJHAHHS
JUTS. BEPTUKATBHOTO TPAHCIIOPTYBAHHS 3€PHO-POAYKTIB.

2. Po3rnsiHyTH 0COOMMBOCTI MPOECKTYBAHHS 3€PHOBUX HOPIi, OCOOIMBOCTI iX
KOHCTPYKLIHA.

3. IIpoBecTu po3paxyHKH Ta OOTPYHTYBATH PEXUMHU POOOTH TPAHCHOPTHOTO
oOnanHaHHs, sike oOpaHe B poOOTI B IKOCTI MPEAMETY TOCIIDKCHHS.

4. TlpoaHamizyBaTh ICHYHOYI HEOE3MEKWM Ta 3aXOJd 3 OXOPOHM Mpall Ha
3€PHONEPEPOOHOMY MINPUEMCTBI, PO3MVISIHYTA MpaBuia O€3MEeUHOi eKCITyaranii
HOPII.

5. BUKOHATH TEXHIKO-€KOHOMIYH1 PO3PaxXyHKH.



PO3JILI 1
3AT AJILHUM

3epHO-3aroTiBENIbHI  Ta 3€PHONEPEPOOH] MIANMPUEMCTBA BITHOCATBCS A0
BAPOOHUITB 3 BEPTHKAIBHOK OpraHizamiero 0araroctagiifHOro TEXHOJIOTTYHOIO
Npolecy, 3 TMOCTIIOBHAM HAIMPABJACHHSAM MPOJAYKTIB BIAMOBITHO JO CXEMH
TEXHOJIOTTYHOTO MPOLECY 3 OJHIEI MAIMHW HA 1HIIY 34 JOMOMOTOK) CTallOHAPHUX
TPAHCIIOPTHUX MEXAHI3MIB.

CranioHapHe TpaHCHOPTHE OONAAHAHHS MPHU3HAYEHO JUIsl MEPEMILICHHS 3€pHA
Ta MNPOAYKTIB HOro nepepoOku. B 3amexxHOCTI Bl BUAY Omepaliid, o BUKOHYIOTH,
BHYTPIIIHBO-UEXOBHIA TPAHCIOPT MOJUIAETHCS HA. MEXAHIYHWNA, THEBMATUYHUNA Ta
rpaBiTaliiHU.

[Tpn obOcmyroByBaHH1 eneBatopa BpyuHy Big 45 no 80% poGouoro wacy
3aiiMar0Th BAHTAKHO-PO3BAHTAXKYBAJIbHI POOOTH, MEXaAHI30BaHE OOJIaJHAHHS IS
TPAHCIOPTYBAaHHSL 3€pHA MIJBUINYE NPOAYKTUBHICTh MiANpUEMCTBA. [IpaBHIbHO
BCTAHOBJIEHE TPAHCIOPTHE OOJIAHAHHS JUIS €JIEBATOPIB 3amodirac MeXaHIYHUM
NOIIKO/DKCHHSM 3€pHA 1 CHOPUSE MIJABALICHHIO CIOKHMBYOI LIHHOCTI MPOIYKTY.
MopenbHuil psia paaye PI3HOMAHITHICTIO JAU3AWHEPCHKUX PINIEHb 1 MOKJIUBICTIO
moau(ikariii; Halvactime Ha (EPMEPCHKUMX  €JIeBaTopax  BCTAHOBIIOKOTH
TPAHCIOPTEPIB AJI 3€pHA TPHOX TUIIB!

KOHBEEPHI KOHBEEPH — CTPIYKOBI, CKPEOKOBI, IIIHEKOBI,

HOPIi JJ1s 3¢pHa — KOBLIOBI MiTHOMHHKW;

3€PHO-MTPOBOM 1 CAMOIIJIMBHI TPYOW AJis 3€pHA — 1€ NPUCTPOT AJIsi IIBUIKOTO
NEPEMILLEHHS BEMUKNX 00CATIB 36pPHOBOI MacH.

[Topsn 3 TpaHCHIOPTHHMH YCTAHOBKAMM HA €JI€BAaTOPaX BHKOPHUCTOBYIOTHCS
CKJIQJCHKI CMOPYIM; HANPHUKIIAJ, 3aBajbHa siMa JAJs 3€pHA NMpU3HAYeHa A 300py
3€PHOBOI Macu Mepe] BIABAHTAXEHHSAM. J[Jig 3amoOiraHHs HEIACHUM BHIAJIKaM
TPaHCMOPTHE OONaJHAHHS JJIs €JICBATOPIB OCHAILLYETHCS CUCTEMAMM aBApPIHHOTO

BIIKJTFOYCHHS 1 3aXMCHUMU Oap’ €paMHu.



Pyx 3epHa Ha eneBaropi MIJIUTHCS HA TPU €Tanu. NPUHOM, JOCTaBKa JO MICIIs
CYWIIHHS 1 TPaAHCIOPTYBAaHHS JO MICIS HAKOMWYCHHS, TMpPU JOCITHEHHI
3aMIaHOBAHOTO 00CATY MPOIYKI[ISl BIIBAHTAXKYETHCS HA KOHBEEP 1 BIAMPABISETHCS HA
peanizaniro ad0 B MEPEBAJIOYHI NYHKTH. Y KOHCTPYKIII MOMyJSPHUX MOJENCH
TPAHCCIOPTEPIB  PEANI30BAHUN  IIUPOKUKA  CHOEKTPp  €(EKTHBHUX  CIMOCOOIB
NEPEMILIEHHS 3€PHOBOI MacCH:

Hopii — nepeminnyroTh BaHTaX1 BrOPYy-BHU3 HA HEBEJIMKI BIJCTAHI.

[[THekoBl TpaHcnopTepu (IIHEKWM) — TMEPEMIMIYIOTh BAHTAXKI LUIIXOM
00epTaHHs IIHEKA MO TOPU3OHTAJIBHIH 1 MJIOCKIH IUTOIIKHI TiA KyTOM 10 45 rpaaycis.

CkpeOkoB1 ab0 JIAHIIOTOB1 TPAHCIOPTEPH (PEAEPH ) BAKOPUCTOBYIOTh JIAHIFOTH
3 METAJICBAMU TJTACTUHAMH JJIsl TPAHCIIOPTYBAHHS 3€PHA 10 MPsMiil 1 KpUBOTIHIHHIMA
TPAEKTOPISX.

KOHBeEpHI CTPIUKKM — 1€ TOPU3OHTAIBHI KOHBEEPU 3 MOXKJIMBICTIO MIAHOMY
cTpiuku Ha 80 rpamycis.

3epHOBOIPOBOAN — MPALIOKOTH 3a PAXYHOK TUCKY a00 BUTPATH MOBITPSI.

3a3Buyail TEpMIH «IEPEMILIEHHS MaTepiajliBy BKIIOYAE Ps ONeparii, ski
MO>KYyTh BUKOHYBATHCs BPYyUHY a00 3a JONOMOIOK PI3HUX MEXaHIYHMX MPUCTPOIB 3
€IMHOKD METOK TOJICTHICHHS Mpaill JJUHU. Y OCTaHHI JEKUIbKA ACCATHIITH
NEPEMILIEHHST MaTEPIATIB 3a3HAJI0 PEBONIIOLIIMHUX MEPETBOPEHD Ta CTAJIO MTPEAMETOM
NOBHICTKO HOBOi Ta CKJIQIHOI OpraHizamii ¢(eKTUBHOrO MJIAHYBAHHS MEPEMILICHHS
MaTepiaiB, TAaK 3BAaHOI «TEXHIKM MEPEMILICHHS MaTepiaiiBy. Llum TepmiHOM
BH3HAYAKOThH YIPABIIIHHS 3aC00aMH 1 TOCTABKY MEBHOIO MPOAYKTY Y BU3HAYCHI MICLIS
B MEXax 3aJaHOr0 Yacy Ta MNpW MIiHIMaIbHIA BaprocTti. [Ipoaykth MOXKyTh
TPAHCIOPTYBATUCS BIJ OJHIEI TOYKM A0 1HIMIOI a00 Mo OOMEKEHOMY >KOPCTKO
NEBHOMY KOJIy Orepariiii B Mexkax OJHIET TOUKH. [2]

VY 3B’S3KY 3 PO3LMIMPEHHSIM O0CSTIB BAHTKHO-PO3BAHTAKY BAIBHUX POOIT NIpH
BUKOHAHHI PI3HUX TEXHOJIOTYHMX ONEpaliid 13 3€pHOBUMHM  Mareplajiamu
30UTbIIYETBCS MOMUT HA BHCOKOC(PEKTUBHI HOPIi PI3HOI MPOAYKTUBHOCTI Ta

BHUCOTH. [3]

10



OCHOBHE NPU3HAYECHHSI HOPIHA Ha €J€BAaTOPaX — BEPTUKAIBHE MEPEMILICHHS
3epHa. BoHM MarOTh KOMIIAKTHY KOHCTPYKIIIFO 1 3JaTHI1 MiAIHMAaTH BAHTAX HA ACCITKH
METPIB MO BEPTUKANl Y Oe3nepepBHOMY pexkumi. BiAmoBinHO, 0COONMMBY yBary Ciin
3BEpTaTM HaA SKICTh BUKOHAHHS Ta HAAIWHICTH TaKOro TPAHCHOPTHOTO
obOnaaHaHH:. [4]

Hopii (kOBIIOBI €€BATOpPH) — MEXAHIYHI CHCTEMH JUISl BEPTUKAIBHOTO
TPAHCIOPTYBAHHS 3€PHA Ta MPOAYKTIB HOro nepepoOKH, sIKi 3aCTOCOBYIOTh Y CKIa/l
TEXHOJIOTTYHOrO OOJaJHAHHS 13 TPUBAIUM PEKUMOM POOOTH HaA €JIeBaTOpax,
3€PHOCXOBHIIAX, 3€PHOCYIIMWIBHUX 1 3€PHOOYMCHUX KOMILJIEKCAX, MJIMHAX, JIHISX
IPaHyJIFOBaHHs, KOMOIKOPMOBMX  3aBOJAaX Ta  IHIIMX  3€PHOMNEPEPOOHUX
nignpuemcTBax. Hopii — TpaHcmopTHe oOnaaHaHHs Oe3nepepBHOI Mii 3 THYUYKHUM
TATOBHUM OPraHOM Y BHIJISIAI TYMOBOi CTPIYKM 3 MPOIIAPKAMM TKAHWHHW, HA SIKUX
PO3MINIEH] CTaIeBl 00 TIaCTMACOB1 KOBIII.

[TopiBHSIHO 3 THIIMMH CUCTEMAMK TPAHCIOPTYBAHHS 3€pHA, IEpeBaraMu HOpii
€ 3JaTHICTh TPAHCHOPTYBATH 3€PHO Ta IHUII CHUIKI MATEplaid HA BEJIMKY BHCOTY,
BIJTHOCHO HEBEJIMKI EHEPrOBUTPATH, KOMITAKTHICTH Oy A0BH, OEPEKHE MEPEMILICHHS i
He3HauHe (Omu3bko  0,2%) TpaBMyBaHHS 3€pHA, HAAIMHICTH 1 JOBIOBIYHICTH
KOHCTPYKIIIi, TpOoCcTOTa poOOTH Ta 0OCIYTrOBYBaHHS, 4 TAKOK HEBUCOKA BAPTICTh.

Hecy4oro 1 oropoasKyBaJIbHOKO YaCTHHAMM HOPIi € 3BApHUI CTAJIEBUH KOXKYX 13
3aBaHTAKyBAIBHHUM 1 PO3BAHTAKY BUIBHUM NaTpyOkamu. Kopnyc HOpii cKilagaeTbes 3
HWKHBOI YaCTMHH — HATSHKHOT cTaHuii (Oammak), BEpXHbOI YACTHHW — MPHUBOJHOT
cTaHuii (rojaoea) Ta KOpOOIB, SIKUMH PYXae€TbCd TyMOBa CTpPIYKA 3 KOBIIAMH.
[IpuBoaHA cTaHIIS B CBOEMY CKJIajal Mae MPUBOAHMNA OapabGaH 1 MOTOP-PEAYKTOP,
KWW BCTAHOBJICHHWM O€3MOCEPENHBO HA KOpIycCl royioBH. Ban npuBogHoro Oapabana
BCTABJIEHUI Y MOTOP-PEAYKTOP Ta MPUBOANUTECA B pyX 0e3 My(dTu. TOBIIMHA CTIHOK
KOPITyCYy T'OJIOBH HOPIi CTAHOBUTH 2 MM, a OMOPHI IIBENEPH — 4 MM.

[TpuHIMn poGoTr HOPIi JOoCKHTh MPOCTHil. [licns BMUKAHHS MPUBOLY MOYMHAE
obOeprarucs npuBoAHMI OapabaH, SKWH TMOYMHAE PyXaTd CTPIYKY 3 KOBIIAMH.

BanTtaxx y HWKHIA 4YaCcTWHI 3aXOIUTIOETHCS KOBLIAMM, MITHIMAETHCS BEPTUKABLHO
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JOTOPH 1 BHCHIAETHCS 4Yepe3 NaTpyOOK TOPHU3OHTAIBHO Y BEPXHIA YaCTHUHI HOPII.
KoBii noBepTaroThCst 3BOPOTHOKO MIAXTOO BKE MOPOKHIMMU.

3ajie;)kHO  BlJ BUCOTM TMIJHIMAHHS 3€pHA, fKa MOxke csrath 60 w,
OPOAYKTHBHICTE HOPIA Moke crtaHoBuTH Bia 20 mo 200 T1/roa. IloctynaibHa
HIBUJKICTH PYXy CTPIYKM 13 KOBIIAMH HEBHCOKA — 110 2,2 M/C, 3aBIASKH 4YOMY
TpaBMYBaHHsI 3€pHA € HE3HAYHUM. 10 HOPIi TOLIBHO 3aCTOCOBYBATH i 4ac PooiT,
NOB’SI3aHUX 13 TPAHCMOPTYBAHHSAM MOCIBHOTO Marepiainy. [ 3MEHIIEHHS! TOMXKEKO-
Ta BUOYXOHEOE3MEKW MIABMILNCHA YyBara MNPUAUIETECS PI3HUM  BaplaHTam
KOHCTPYKLIi, OCHOBHUM BYy3JlaM, PO3MILICHHIO YCTAaTKyBaHHS Ta HAAIHHOCTI poOOTH
CYYaCHMX CTPIYOK HAa PO3PHUB Ta CHHTETUYHHUX BOJIOKOH, BXKE HE € BUKIHOYCHHSIM
BHCOTA MEPEMILICHHS, PETYJIFOBAHHS MPUCTPOIB KOHTPOJIKO Ta ynpapiaiHHsA. CTPIUYKOBI
HOPii 0COOJMBO WIMPOKO 3aCTOCOBYIOTh B XapuyoOBld  MPOMMCIOBOCTI IS
BEPTUKAIBHOIO TEPEMILICHHS, HANPUKIAA, 3€PHA, MYKH, 3€PHOBHX Ta MOOIYHUX
NPOAYKTIB, TOOTO CyXHX, JIESTKOCHIKHX, 36PHUCTHX Ta TaKHX, IO HE 3JIMNAIOTHCS
BAHTAXIB .

Jlo mepeBar HOpii BIAHOCATHCS:

- HU3bKa BAPTICTh BEPTUKAJIBHOTO MEPEMILIEHHS 3 BUCOKOK €(DEKTHBHICTIO Ta
NPUHHATHOIO CIIOYKUBAHOKO MOTY KHICTHO,

- €EKOHOMIs1 BAPOOHUYOT IJTOTII.

J10 HEAOMIKIB KOBIIOBOi HOPIi HAJNIE)KUTH!

- ApoOJeHHs 3epHIBKH NpU 3a00pi MPOAYKTY KOBIIAMU 3 OalliMaka KOBLIOBOIO
€JIeBaTopa,;

- 3MIIIYBAHHS MPOAYKTIB 13-32 HASBHOCTI 3QJIMLIKIB B KyTax OaliMaka HOpii,
0COOJIMBO MPH YaCTIH 3MiHI MPOIYKTIB, IO TPAHCHOPTYHOTHCH,

- YYTIUBICTH KOBLIOBOI'O €JIEBATOPA 10 MEPEBAHTAXKCHHS, IO BUKIMKAETHCS
PO3CHIIOM 3€PHIBKHM 3 KOBLIIB, 10 MiHIMAOTHCS BrOPY;

- 3HAQYHE BUAUICHHS Iy YCepeanHi TpyO HOPiil. [2]

3aJie’kHO BIJI MOTYKHOCTEN €1€BaTopa Ta NOTped rocnoaapcTa NiaA0UParOThCs

PI3H1 HOPIi, SIKI MOKYTh OyTH KOBIIOBUMH, TOXUJIMMHU, TIOJIMYHUMU TA JTHOJICUHUMMU.
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KoBmosi Hopii. JI0 CTpiYKM KPIMJIATBCS KOBIII, SIKI BUTOTOBIISIFOTH 3 PI3HUX
MaTepiaiB — MOJIMEPH, TUTACTUK a00 HEPXKABIKOYA CTaJlb, 1 KPIIUIATHCS y HIAXOBOMY
nopsaky. KoBHIOBI HOpii PyXarOThCsl JIMILIE BEPTUKAIBHO, 4 MAaKCUMaJbHA BUCOTA
MiIAOMY CTaHOBUTH 60 M.

[Toxwumi HOPii. SABISIFOTE COOOK CTPIUKY, sIKA KPINUTBCS Mia KyToM (Big 60 a0
82 rpanyciB) 10 ocHOBU. Takuii mpuCTpiii 3py4HO BUKOPUCTOBYBATH [UIsl Oy Ib-SIKMX
CUINYUYMX MPOAYKTIB, HE JIUILIE 3€PHA.

[Tormuni Ta KapycenbHi HOpii. KOHCTpYKIIS CKJIQNAETBCS 3  KIJIBKOX
NJIACTUHYACTHX BTYJIKOBUX JIAHLIOTIB, $SIKI OTWMHAKOTH 3IPOYKH, SKI KOPCTKO
3akpimieHl. [lpucTpiii  HamiBaBTOMATWMYHWNA, TOMY LI0 BUMAara€ pydyHOro
BUBAHTAKEHHS MaTeplainy nepel TPAaHCTIOPTyBaHHsAM. KapycenbHi BiAPI3HSAIOTHCS Bl
NOJIMYHHUX TUIBKH CIIOCOOOM KPIIJICHHS «JIFOJIBOK» - BOHM MPUKPIIUICHI [apHipamH,
o 3a0e3nevye iM MOCTIHHE TOPU3OHTAIILHE MOJIOXKEHHS HE3AJEKHO Bl HAMPSIMKY
pyxy. [5]

3a MOKa3HMKaMM MBHIKOCTI PyXy KOBIIIB HOP1i KI1aCH(IKYIOTECS HA 1BA TUIIH:
tuxoxigHi (o 1,25 m/c), mBuakoxiaHi (1o 4 m/c). Y TuxoxigHoMy OOJaJHaHHI
PO3BAHTAKEHHS KOBILIB 3a3BHYail TpaBiTAL[IiHE, Y IIBUIKOX1THOMY — BIALICHTPOBE.

3a pO3MILICHHSIM BAHTAKOHECYYHX OPraHiB HAa TATOBOMY TPaHCHOPTEPOBI
HOpIi BHUIOTOBJISIIOTHCSA 13 PO3CTABICHHMMH Ta 13 3IMKHEHWMMM KOBIIaMu. [lepuri
BUKOPUCTOBYIOTBCS Ui TPAHCHOPTYBaHHA ApiOHO(QpakUiiiHMX MarepiaiB, 1
HailyacTinie BOHM € IIBHAKOXITHUMU. EneBaropw 13 3IMKHCHHMMH KOBIIAMH — II€
TUXOX1AHE 004 AHAHHS 13 CAMOIUIMBHAM PO3BAHTAKEHHSIM.

3a TUIIOM BAHTAKOHECYUYMX POOOUYMX OPraHiB HOPii KIACU(IKYIO-ThCS Ha
JIQHIFOTOB1 TA CTPIYKOBI.

YMOBaMM HOpPMaJIbHOI poOOTH TAakoro OONaJHAHHS € MpaBWIbHUNA BHOIP
(opMU 1 po3MIPIB KOBLIIB, MIBUAKOCTI PyXy, po3mipiB OapabaHa Ta 31povok, (opMmu 1
PO3MIPY BEPXHBOT (F0JIOBKA) Ta HUXKHBOT («OalIMaKy ) YaCTUH €J1eBaTopa.

Hopii ckimagatoTecsi 13 3aMKHEHOTO TSTOBOTO OPraHy — BaHTAKOHECYYOi

CTPIYKH a00 JIAHLIIOTA, SIKWH OTMHAE MMPUBOJHUI Ta HATSKHUIM OapabaHu a0 31pOYKH,
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KopoOa KOHBEEpa, MPUBOJHOI TOJOBKA Ta OamMaka. Y KOMIUIEKTI MOXYTh
NPOMOHYBATUCS JATUYMKH, SKI KOHTPOJIKOKOTH POOOTY 1 TEXHIUYHWH CTaH EJIEMEHTIB
KOHCTPYKILIi.

JIo CTPIYOK YW JIaHIFOTIB MPUKPIMJIEH] KOBIII, SIKI B OalIMaKy aBTOMAaTUYHO
3aBAHTAKYIOTBCS MAarepiajioM Y HWXKHIM YacTHHI €1€BaTopa, a PO3BAHTAXKYKOTHCS
Kpi3b BIKHO y BEpxHiil Horo yactuHi — romiBil. KoBmi BHOMparOTh 3aJIEKHO BiA
IPOJYKTHBHOCTI €1eBaropa i THIy HACHUITHOTO BaHTaXy. Ix (opMa BU3HAYACTLCS
CocoOOM PO3BAHTAXKECHHS 1 XapaKTEPUCTUKOI MaTepiay.

HwxHs yacTiHa HOpIi — «0ammMak» npeacTaise co00r0 301pHY KOHCTPYKIIIO
13 METAJICBHX JIUCTIB Ta MPO(PUILOBAHUX METAIIEBUX BUPOOIB, 3’ €AHAHUX MK COOOHO
3a JIOMOMOTOK pi3p0OBMX KpinwibHUX Actaneil. Lled Bysonm cioyrye s
3a0€3MEeUCHHS 3aBaHTAKEHHS CUITYYMX MaTeplaiiB 40 OCHOBHOTO poOOYOTo Oprany —
KOBIIA Ta HATSHKKK TATOBOIO OPraHy CTPIYKM 4M JiaHmpora. KpiM mporo, BiH €
BKJIMBUM OMOPHUM €JIEMEHTOM YCi€i KOHCTPYKIIIi HOPIi.

3aBaHTAKEHHS HOPIi 4epe3 3aBaHTAKYBaJIbHI NATpyOKW OaliMaka MOXe
OPOBAIUTHCS SIK «3a XOAOM PyXy KOBIIA» (Ui JIETKMX Ta BAKKOCHUIYYMX
NEPEMILYBAHUX MPOAYKTIB), TAK 1 TPOTH (7151 10OPE CUMKHUX 13 BEMKOK HACHITHOK)
Macor). 3 METOK OYMIICHHS «3aKyTKIB» JIOHHOI 4YacTHHM «OalliMaka» Bij
HAJJIMIIKOBOTO 3€PHOBOr0 Marepiainy abo y BUNAAKY 3yMHHKW y HUKHIA KHOro
YaCTHHI KOHCTPYKTHUBHO MEPEA0AUYEHO BCTAHOBICHHS IBOX MIMOEPIB. i1 KOHTPOITO
NOJIO’)KCHHSI CTPIYKHM 13 KOBIIAMHM HA HATSKHOMY OapalaHi B Kopmycl «Oamimaka
nepeadaveHl 1HCHEKIIHH] JIFOKK. [[J1sl peryJroBaHHSl 3aBaHTAKCHHSI HOPIi, 3 METOIO
HEAOMYIIEHHST MEPEBAHTAXKECHHST Bl HAAMIPHOTO HAAXOIKEHHS 3€pHAa B KOPMYC,
BITyCKHI MAaTpyOKn «OalmMaka» MOKyTh OCHALYBATHCS PErYIFOBAIBHUMU MIMOEpaMu
3 PYYHHM 4YM €JICKTPUYHUM MpUBOAaMHU. [0JOBKa HOpIi CKIAAAETBCA 13 JIBOX
OCHOBHUX YaCTUH — OCHOBHM Ta KOXyxXa. Y BHYTPILIHIHA i YaCTWHI PO3TALIOBY€ETHCS
BeyuYMid mpuBOaHWI OapadaH, BCTAHOBJICHUI HA OMOPHUX MIIMIMITHUKAX, a 30BHI —
BY3JIM MEXaHI3My HOro mpHBOAY Ta, HA BUMANOK aBapidHOI 3YNMWHKHA HOPIi, 13

HAIMOBHEHUMH MPOJYKTOM KOBIIAMH, CTOMOPY 3BOPOTHBOTO XOY.
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['07IOBHEM HECyuYMM €JIEMEHTOM HOpIi € HOpiitH1 TpyOu. OCTaHHI NMEpenarTh
BCl MEXaHIYHI HABAHTAXKEHHS BIJl TOJIOBKM HOpIi «OammMaky». BoHM OropoKytoTh
CTPIYKY 3 KOBLIAMH Ta 3’ €IHYIOTb T'OJIOBKY il «0aliMaK» HOpIi.

Ha poOGouiii nanmi Hopili Ham «OaliMakom» 3a3BU4Yaii  BCTAHOBIIFOETHCS
IHCHEKIIHHA (MOHT@KHA) TpyOa, sKa MPU3HAYCHA Ul BCTAHOBJIEHHS HA CTPIUKY
KOBIIIB Ta KOHTPOJIKO iX CTaHy 1 MEPEBIPKKU PIBHS 3aMOBHEHHS iX MPOAyKTOM. Yepes
HEi TPOBOJASTH 3aMIHY Ta BCTAHOBJICHHSI CTPIYKH 3 KOBLIIAMH a00 YCYHEHHsI TPOOJIEM,
MOB’SI3aHKUX 31 CTPIYKOIO 1 KOBIIIAMH, SIK1 BAHUKIIA B MPOIEC] €KCIITyaTailli.

Crpiuka 3 KOBLUIAMH € OCHOBHHUM BAHTQKO-TPAHCHOPTYBAJBHUM EIEMEHTOM
HOpIi, sSKWi 3a0e3nedye MEPEMILICHHS BaHTAXKy, PYXAlOUHCh MIK HATSHKHUM Ta
npuBogHUM Oapabanamu. [[ns 3a0e3meueHHs pyXy KIHII CTPIYKM 3’ €JHAHI MIiX
cOoOOK0 3a JONOMOIOK CHEMIATBHUX MNPUCTPOIB YM CaMUMHK KoBHIaMH. OCTaHH1
NPUKPITUTIOIOTHECS 10 CTPIYKM 33 PaxXyHOK CHELIaIbHUX HOPIHHUX OONTIB, TaKUM
YUHOM, 0O TOJIOBKH OONTIB PO3MILIYBAIUCH 13 BHYTPIIIHBOT CTOPOHM KOHCTPYKI,
31 cropoHu OapaOaHiB. HaBko0 OTBOPIB ISl KPIIJICHHS KOBII MAKOTh 3arjIMOJICHHS,
y SK€ MiJ 4Yac 3aTUCKaHHs BXOJWThH IJIOCKA TOJIOBKA O0JITA, «BAABIIOKYHACE) Y
CTPIUKY, III0 HE CTBOPIOE JOAATKOBOTO OMOPY IMiJ Yac pyXy CTPIUuKM Ha OapadaHi Ta
HE JIONMYCKA€ KOHTAKTY TOJJOBKM HOPIMHOro 00JITa 13 METAJIOM HATSKHOrO GapadaHy.
CTpiukd HOPIi BUTOTOBJISIFOTHCS 13 MIIIHOTO 1 CTIHKOrO A0 MEpenaaiB TeMOEparyp Ta
PO3TATyBaHHS, K MPABUJIO, BOCBMUILIAPOBOIO T'YMOBOTKAHHHHOTO MaTepiany.

Hopii MOXXyTh KOMIUIEKTYBATUCS METAIEBUMHU a00 TMIACTHKOBHMMH KOBLIAMH.
JUTs 3MEHIIEHHS TOIIKOKEHHS 3¢pHa BUPOOHHMKM HOPIM 3aCTOCOBYIOTH THIH
KOBIIIB, MPUHAOMHA YaCTUHA SIKUX NOBTOPIOE TPAEKTOPIKO PYyXY 36PHOBOTO MPOAYKTY
13 3aBaHTAKy BAJILHOTO NaTpyOKa.

Haiiyactime HOpii 3¢pHOBI KOMIUIEKTYIOTBCS METAJICBHMM KOBIIAMH, KOTPI
BHATOTOBJISIFOTHCS. METOJOM INTAMITYBAHHS 13 JINCTOBOIO Marepiaily, skl MarOTh TUIABHI
3akpyriaeHi GopMu 0€3 MICIb HAJMMAHHS 3€pHA. 32 MAaCOK METAJEBI KOBII 3aBXKIH

OUIBIII BiJI aHAJIOTTYHUX MOJIMEPHUX.

15



Sk mpaBwiIO, HOPisl caMa HE MPALO€ — YOPABIIHHA HEK, Pa3oM 3 IHLIIUM
oOnafHaHHAM Mae€ 3JIMCHIOBATUCS 3 NYJbTY KEPYBaHHSA. 3BIATH  MOXKE
3MIACHIOBATHCS BIAKIFOYCHHSI MPUBOAY HOPIi Yy TAKMX BHITAJKAX. PO3PUBAHHS a0o
npoOyKCOBYBaHHS CTPIYKHW, NEPEMOBHEHHS 3aBaHTAXKyBAaHOT MICTKOCTI; HAJJIUIIKOBE
HAaKONMMYEHHS 3€pHA B KOPITyCl «Oammaka» Toulo.

[Tin yac ekcryaramii HOpli MOYKE HAKONWUYYBATUCh 3€PHOBHN MWJI, KOTPHIA,
HArpiBalOUMCh, 3AATCH COPUYMHUTH BHHUKHEHHS TMOKEX1 Ta HABITh PYHHYBAHHS B
pesyabTari BuOyxy. ToMy Ba¥JIMBO JOTPUMYBATUCh MPaBWJI  MOXKEKO- 1
BUOYXOHEOe3neKku. [[IABUIIEHHST TeMIIEpaTypl MOKE BHHHKHYTH BHACTIAOK TEPTS
KOBINIB 00 CTIHKM TpyO KOpoOiB, TEPTS CTpiukM 00 MpuBOAHMK OapadaH mig 4ac
npoOYKCOBYBaHHSI, HArPIBAHHS KOPITYCiB MiAIIUIHUKIB. [4]

Crpiuka HOPIi 3 KOBIIAMU NPOXOAWTH HaJ OapaOaHaMu B HWXKHIM Ta BEPXHIA
yacThHAx HOpii. BepxHiii 6GapabaH NpuUBOAHMIA, a HUXKHII — HaTsHKHUE. [lepeBaskHO
BHUCXIJTHA Ta HU3X1JHA YACTUHU CTPIYKK MPOXOJATh B TPyOl — OKpeMO abo pa3om.
TpyOa BCTaHOBIIOETHCS HAa OamMaky HOpPIii, Ta Ha HIA BMOHTOBYETHCS TOJIOBKA
KOBIIOBOTO €J1€BATOPA.

bamMak KOBIIOBOTO €eBaropa oOnajHaHui OJHUM a00 JABOMA SKUBUJILHUMU
OPUCTPOSIMH. ['OJIOBKA KOBLIOBOTO €JIEBATOPA 3aKIHUYETHCS PO3BAHTAXKYBAJIBHUM
OPUCTPOEM, SIKAA HaMpaBiisie MOTIK BHBAHTAXYBAJIBLHOTO Npoaykry. [Ipomykr
BHBAHTAXKY€ETHCS CAMOILTUBOM a00 MMiJ JI€K0 BIALEHTPOBOI CHITH.

MeTol HaBaHT@XEHHS KOBINIB BHU3Y Ta BUBAHTAKCHHS MPOAYKTY Y BEPXHIN
YaCTHHI 3HAYHOK) MIpOK BIUIMBAE HA NPOAYKTHBHICTH KOBIIOBOIO €J€BaTOpa.
MictkicTh Ta (popMa KOBIINIB, KPOK KOBLIIB, MIBUAKICT HOPIAHOT CTPIYKH, H1aMETP
OapabaHiB € BOKIMBUMH XapPAKTEPUCTUKAMHU.

[TpoayKTUBHICTE KOBLIOBOIO €JI€BATOPA B OCHOBHOMY 3aJICKWTh B
HIBUAKOCTI MEPEMILIEHHS, MICTKOCTI KOBLIIB, KOHCTPYKIIIi Ta KPOKY KOBIIIB, CIOCOOY
HABAHTAKCHHS Ta PO3BAHTAKEHHS KOBINIB Ta BJIACTHBOCTEH CHUIKOrO MPOIYKTY.
SIKIIO WBHKICTE CTPIYKK AYXKE HU3bKA, TO PO3BAHTAKEHHS MPOIYKTY CTAE BAKUYKM,

SAKINO I]_IBI/II[KiCTB CTpiLIKI/I AyKC BHCOKA, HABAHTA>KCHHIA KOBIIIIB HCCIIPUATIINBC.
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Jlesski  MPOEKTYBaJbHUKU  MOBHICTIO  BIJIMOBJISIOTBCS  BIJL HOPIM  HIIAXOM
BUKOPHUCTAHHS CTPIYKOBHX KOHBEEPIB, 110 BCTAHOBIIFOKOTHCS 30BHI.

Hopis 3 koBiamMu 0€3 1HA B BEPTHKAIBHOMY Ta MOXWIOMY MOJOXKEHHSIX. Bxin
Marepiany B OamiMak KOBIIOBOIO €JIeBaTopa MOKIMBHEM 3 000x OOKiB. [[ns BCix
NPOAYKTIB MOKHA BUKOPUCTOBYBATH OJTHAKOBY MOJIENb KOBIIA.

MIiCTKICTh KOBIIA BUKOPUCTOBYETHCS MOBHICTH. HEAOMIKOM BBaXKaeThCs TE,
10 MOBHE CIOPOXKHEHHS OalMaka KOBLIOBOTO €JeBaTOpa HEMOXKIIMBE, SIKIIO HE
BCTAHOBUTH HA CTPIULl YE€PE3 YOTUPH, N'ATh KOBIIIB O€3 HA OJMH KIBLI 3 THOM.

CTpiuKOBHMI KOHBEEpP 3 KOBIIAMM Y BHUIJIAAl MIMIKA € BHYTPIIIHIM
PO3BAaHTAKYBAIBHAM KOHBEEPOM, SK BIAMIHHMM 3aco00oM uis Oe3mepepBHOrO,
M'SKOTO TEPEMIMICHHS 3 HEBEJMKOK UIBUIKICTIO HEAOPA3MBHUX TI'PaHYJIbOBAHUX
NPOAYKTIB, HAMPUKIIAA HACIHHS Ta FPaHYJI.

Hopis 3 npumMycOBUM PO3BAHTAKEHHSIM.

KoBuii, BCTAaHOBJICH1 3 IHTEPBAJIOM HA JBOX PsaxX JIAHIIOTIB, 3aBAaHTAXKYFOThCS
BAYEPIIAHHSM MPOAYKTY 3 Oammaka HOpii ab0 mogadero mpoaykTy B Hux. Ilicms
OPOXO/UKEHHS  HAJ MPUBOJAHMMH  31pOYKAMHM  KOBIIl  TEPEBEPTAKOTBCA  HAl
PO3BAHTAXKYBAJIBHUM HOCKOM. HaTsbkHI €JIeMEHTH, BCTAHOBJICHI B OallMaky -
I'BUHTOB1 200 BaHTAXHI.

JIMCKOBO-TpyOUaCTHil KOHBEEP MPOCTOT KOHCTPYKIIi CKIIAAAETHCA 13 CTAIEBOIO
JPOTSHOIO KaHaTa 3 JUCKaMH, PO3TAlllOBAaHMMKM HAa HbOMY Ha OJIHAKOBIH BiJICTaHI
OJIH BIJl OJTHOTO, Ta JBOMA KIHIIEBUMH 31pOYKAMU CHEMIATBHO PO3POOJICHOI (POPMHU.
Kopnyc mae tpyOuacty KOHCTpyKUirO. [IpoayKT 3aBaHTaKyeThCS B KOHBEEP BHU3Y,
3a3Buyaii 3 OyHkepa abo mpuitManbHOro Narpyoka, Ta BXOJUTh MIXK JUCKaMu. [2]

Bu3HaueHHS  KIHEMATHYHO-KOHCTPYKTHBHHX  MApaMeTpiB  3auepHyBaHHs
HOPIHHUX KOBIIIB HEMOKJIMBO 0€3 HAYKOBOTO OOIPYHTYBAHHS MEXAHIKM CHITKMX TUI
Ta YpaxyBaHHs TPOLECIB 3CYyBY 1 BUTIKaHHSI.

IcHyrounii nOCBiA eKkcrulyartanii HOPid B TPaHCMOPTYBAaHHI PI3HUX CHITKHX
MaTepiaiB MOKa3ye, MO0 peajllbHa NPOAYKTUBHICTh MEHIIE PO3paxyHKoBOi. B

OKpEMMX BHUIAJKax 11 BTpath jaocsaratotb a0 20 %. BCTaHOBICHO, 10 3HUKEHHS
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NPOAYKTUBHOCTI BU3HAYAETHCA JABOMA (PAKTOpaMHU. 3BOPOTHIM CHIIOM B OallMak
HOPIi MpU PO3BAHTAKEHHI KOBIIMIB B ii TOJIBII Ta HEMOBHMM iX 3allOBHEHHSIM B
OpOLEC] 3aBaHTAXCHHs. He nuBasuMck Ha MNpOCTOTY OOMIBAa MPOLECH MArTh
cknaaHui (I3MYHME XapakTep. BBakajaoch, 110 TOJIOBHI BTPATH MPOAYKTHBHOCTI
B1I0YBAOTHCS MPU PO3BAHTAKEHH] KOBIIIB, K B TUXOXIJHHUX, TAK 1 NIBUIKOX1IHUX
HOPisiX. ToMy OCHOBHHUIA yrop OyJjio 3po0JICHO Ha JOCIIKEHHS CaMe 1bOr0 MPOIECY,
Ha OCHOBI OTpPUMaHUX PpE3yJbTariB Oy BIOCKOHAJECHI 1 CTaHAAPTU30BaHI
KOHCTPYKLIi KOBIIIB, TOJOBOK HOpPI 1 BCTAHOBJICHI paliOHAIBHI KIHEMATHYHI
PEXKUMU POOOTI.

OpHak 10 TenepinHboro yacy aomorrucs 100% BiAmoBIAHOCTI PO3PAXyHKOBOT
1 eKkcrulyaramiiiHoi MPOMYKTUBHOCTI B OararbOX BHUMNAAKaX HE BraeTbesd. Lle
NOSICHIOETBCS, HE TUIBKM HECTAOUTBHICTIO  (PI3UKO-MEXAHIYHMX BJIACTUBOCTEM
BAHTAXIB, aJI¢ 1, IK BBAKAIOTh 0Araro aBTOPIB, HCTIOBHUM 3aBAHTAKCHHSIM KOBIIIIB,
NPOLEC SKOTO MaoAoCHKeHnil. HaBeneHi qociiaHi 1aHl B JOBIAKOBIN JiTeparypi
I0JI0 3aJEKHOCTI KOE(IIIEHTIB 3alOBHEHHS BIJl IMIBHUAKOCTI CTPIYKH, € JOCHUTH
npuOIM3HUMHU 1 HE BPAxXOBYIOTh CIECHM(PIYHUX BIACTUBOCTEH CHUIKHAX BAHTAXKIB 1
KOHCTPYKTUBHUX OCOOIMBOCTEH >KHUBIITYMX HOPIO MPUCTPOiB. HeuncienHi gocmiani
po0OTH y IbOMY HampsiMi HOCATh (PParMEHTAPHUI XapaKTep 1 SBJISIFOTh COOOK0 JTUIIIE
aKaJIEMIYHY 3allIKaBJICHICTb.

[Tpore, BHBYEHHS 1LMX POOOT SBISIETHCA BAXKIMBOI HEOOXITHICTIO SIS
noOyJJOBH  (PIBUYHUX  MOJEEH, iX AaHaJIITHYHOIO pPINIEHHS 1  BIANOBILAHOT
EKCIICPUMECHTUHTAIBHOI ~ MEPEeBIPKU.  BU3HAYEHHS  KIHETMKO-KOHCTPYKTHUBHUX
napameTpiB 3a4ePITyBaHHS B HOPISIX HEMOXKIIUBE 0€3 HAYKOBO OOIPYHTOBAHUX JaHUX
npo (PI3MKO-MEXAHIYH] BIACTUBOCTI CHUIIKHX TUI, 30KpPEMa, MPY>KHOCTI 1 OMOPY 3CYBY

3€PHOBOTO mapy. [3]
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PO3/I1JI 2
TEXHOJIOI'TYHUM

2.1. Onuc TEXHOJIOTTYHOT CXEMU MIATOTOBKH 3€pHA

TexHonoriyHa cxema npuiiMaHHs 3€pHa, BAKOPUCTaHa y PoOOTI, BKJIIOYAE HOTo
OUMIICHHS BI1J JIETKMX 1 KPYNHHUX JAOMIIIOK, CYIOIHHS (3a HEOOXIJHICTIO) Ta
30epiraHHs B CUJIOCAX.

3epHO MOXE HAAXOAWTH HA MIANPHEMCTBO SK ABTOMOOITBHUM, TaK 1
3QTI3HUYHUM TPAHCIOPTOM. J[1s1 KOHTpPOMO Ta OOJIKY 3€pHA, SKE HAOIMIIO Ha
€JICBATOP aBTOTPAHCIIOPTOM, MEPeAOAUYEHO MOro monepeaHe 3BaKyBaHHsS Ha aBTO-
MOOLTPHUX MIATPOPMEHHHUX Barax.

[Ticns 3BakKyBaHHS aBTOMOOUII HAMPABIISIFOTHCS HA NMPUHMATbHUN MPUCTPIN
JUIS  PO3BAHTAKEHHS  aBTOMOOLIIB 3 mpuyenaMu.  BiH  ocHamieHWid
aBTOMOOLIEPO3BAHTAKYBAYEM (1103. 1).

Heounniene 3¢pHO BUBAHTAXKYETHCS B 3aBAJIbHI MU (T103. 2). i 3aBaJIbHUMHA
sMaMHl BCTaHOBJIEHI CKpeOKOBI KoHBeepu (mo3. 3). Jlami  3epHO 3 Oyab-SIKOTO
CKpeOKOBOTO KOHBEEPA HAJIXOUTh HA CTPIYKOBHUI KOHBEED (M03. 4). Jla-Huil KOHBEEP
TPAHCIOPTYE 3€PHO HA CTPIUYKOBY HOPItO (103. 5), M0 MOJAE 3€PHO B MPOMIKHUI HaA
cenaparopHuii OyHkep (1mo3. 6). 3BIATH 3€pHO MOCTyMNae Ha cenapartop (mo3. 7), ne
3€pHO OYHMILYETHCS BlA AOMILIOK, K1 WayTh B OyHKep BiaxoaiB (mo3. 10), 3 skoro
BOHM BIJBAHTAKYIOTBCS HA ABTOTPAHCHOPT. TakoK 3€pHO MICHS cemaparopa MOXKe
3pa3y K BIJIBAHTAKYBATUCh CKPEOKOBUM KOHBEEPOM HA aBTOTPAHCHOPT, SKIIO LIE €
JIOLITBHUM. [6]

3a0pyoHeHe TMOBITPS MICAs  cemaparopa NOpsMye Ha OYHIIEHHS B
NUWJIOBLAAUTBHUK (103, 9), B KW MOCTyMNae 3a paxyHOK PoOOTH BEHTUjsATOpA (IM03.

8).
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Jlani ouMIneHe 3€pHO TPAHCIOPTYETHCS CKPEOKOBMM KOHBEEpoM (1mo3. 11) Ha
CTPIYKOBY HOpitO (1103. 12), KO0 HOTro 4Yepe3 MOBOPOTHHM PO3NOALIBHUK (T103. 13)
PO3AUISIOTH Ha JIB1 TOTOKOBI JIIHII.

[3 po3moAiIbHUKA 3€PHO HAMPABJISAIOTH HA CKPeOKOBHH KOHBeep (mo3. 14),
KW MEpPEMICTHTh HOro B MPOMIXKHI OyHKepW (1o03.15) 3 SKHX 3a JONOMOTORO
CKpeOKOBOTO KOHBeepa (1mo3. 16) 3epHO MOCTYNMHWTH HA CTPIYKOBY HOpIO (mo3. 17).
Jlam ckpeOkoBUM KOHBeEpoM (1m03. 18) 3epHO HaMpaB/siOTh HA 3€PHOCYIIAPKY (MO03.
19). OuuiieHe 1 cyxe 3€pHO MICHs 3€PHOCYIIAPKA CKPEOKOBUM KOHBEEPOM (103, 20)
MOAAETHCSI HA CTPIYKOBY HOPItO (M03. 21), 3 SKOi 36pHO MOJAETHCA HA CTPIYKOBHIA
KOHBeep (mo3. 22), 1 3 HbOrO BOHO 33Ja€ThCs B cwiioca (mo3. 23), ae BOHO
30€pIraeThCs 0 4acy pO3BAHTAKEHHSI.

JITsl BIIBAHTAKEHHS 3€PHO 3 CHJIOCIB MOCTYIAE HA CTPIYKOBUI KOHBEEP (MO3.

24), 0 IKOMY BOHO MEPEMILILYETHCS 10 MICLS B1IBAHTAXKCHHSI.

2.2 Onuc iCHyrUYHX KOHCTPYKIiil Ta 3aNPOEKTOBAHOIO 00JIaJHAHHS

Ha cyvacHux eneBaropax HOpii BUKOPUCTOBYKOTBCS JJS BEPTHUKAIBHOTO
TPAHCIOPTYBAHHS CUTIKUX BAHTAXIB.

TSATOBUM €1EMEHTOM CTPIYKOBOTO €JIEBATOPA € CTPIUKA, SIKAa OXOIUIKE BEPXHIN
Oapaban B rojoBui HOpii mo3. 1, Ta HwxHIM Oapaban B Oammaky HOpii mo3. 3.
PoGounm opraHoM € koBmIl 103 &, 3akpimieHl Ooatamu 10 CTpiukv. HwuokHiid
OapabaH po3MIllCHUI B KOPIyCl HA MiAMMNHUKAX. BepxHiid GapadaH, po3aMileHUA
TaKO Ha MIAIKAMHUAKAX. ['00BKa Ta OammMak 3’€IHaHl MK COO0K BEPTHUKATbHUMHU
HOpiHUMU TpyOamu, 1o3. 5. [ns Toro, mod mig yac poOOTH CTpiuKa HOPii HE
KOB3aJla 1O BEPXHbOMY TMPUBOAHOMY  OapabaHOBI 1 HE PO3XHTYBAIACh
BUKOPHUCTOBYIOTh HATSKHUM NpUCTpiid, mo3. 10. [liig uporo HuxHii 6apabaH 3 BajgoM
BCTAHOBJIFOKOTh B PYXOMMX IMIJUIMITHAKA, SIKI MEPEMIMIAKOTHCS Y BEPTUKATLHOMY
HanpsIMKy TO HampaBisitounx. CTpiuka HATATYETbCS NPH OOEpTaHHI TBUHTA a00

BAaHTaXaMH, SIKi BCTAHOBJICHI HA pamy. [7]
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Cunki BaHTaX1 MOJAKOTHCS B OalmIMaK HOpIi 4epe3 3aBaHTAXKYBAJIbHY BOPOHKY
no3 7. Lls BopoHka mMoxe OyTH BCTAaHOBJIEHA 3 OJHIEI a00 3 000X CTOpiH Oammaka.
BanTaxi 3axommoroThes KopimaMu. [Ipu o0epTanHi BepxHbOro OapadaHy, cTpiuka 3
HAaNOBHCHUMH KOBIIIAMH M1JHIMAETHCSA HA BEPXHii OapabaH, 1€ BaHTaK BUCUIIAETHCS
13 KOBIIIB M1 A€ BIAIEHTPOBAHOI CUJIM 1 CUJIM TSOKIHHS. BaHTaxk BiIBOJUTHCS Bijl
TOJIOBKM HOpIi Yepe3 BOPOHKY BHBAHTAKEHHS. BepxHiii OapabaH HOPIi NPUBOIHUIA.
Bin orpumye oGepranns Big npuBony mo3 4. IlpuBoaoM HOpili € aCMHXPOHHHMNA
EJICKTPOABUTYH, KM MY(PTO 3 €IHAHWN 3 IWIIHIAPUYHUM PEAyKTOPOM. BuxinaHuii
BaJI PEIYKTOPA TAKOK MY(}TOIO 3’ €THAHUH 3 BAJIOM BEPXHbOIro OapabaHy.

[Ipn panTOBOMYy BHUMHWKAHHI €IEKTPOABUIYHA a00 mpu OOpPWBI CTPIUKH 3
KOBIIAMM, HABAHTA)KCHA TiJIKA CTPIYKM IMIBUIKO OMYCKAETHCS BHU3, YTBOPIOKOYH
«3aBam». s 3anmobiraHHst oOepraHHs OapabaHy y 3BOPOTHBOMY HAMPSMKY
BUKOPHUCTOBYIOTh TAJIbMIBHUI MPUCTPIit 103. 9.

Hopiiini TpyOu mo3. 5 wmaroTh NpsaMOKYTHME mepepi3. Po3mipu TpyOm
HEOOX1IHO BUOMPATH TAaKUMU, 1100 M1 Yac Pyxy CTPIUKH KOBIII HOPIi HE 3a4inaucs
3a CcTiHKA. B momepeyHomy mnepepidy TpyOu po3mip mae Oytu 1,15-1,3 mmpunu
CTPIYKH, a Yy MNOAOBXKHbOMY 1,6-2,2 po3mipy BucoTh KoBwma. Hopiiti TpyOm
BUTOTOBJISIFOTH 3 JIMCTOBOI CcTajl TOBIMHONW 1,4-2 MM 1 noBxkuHoto 1,4-2 metpu. Ha
KIHIIX TpyO 3akpimieHl QuisHni. g Harnsay 3a poOOTOr HOpii (CTPIUKM 3
KOBIIAMM) Y OKPEMHX TPyOax pO3MILIYyIOTh OrJsSAOBI JIFOKM. Takoxk oxHa 13 TpyO
HOPIi po3'eMHa. BoHa npu3HayeHa Ajis 3'€IHaHHS CTPIYKKA HOPIii a00 3aMiHKM KOBIIIIB,

HarsraenHs cTpiuky B 6amMakax HOpli NPOBOAMTHCS BaroBUM ad0 TBUHTOBHM
MmexaHi3mamu. [lepeBary BaroBoro MeXaHiaMy MOJSTAKOTh Y TOMY, IO HA CTPIUKY
nepenacThes Bara OapabaHy 3 T0JaTKOBUM BaHTaxkeM. [le 3a0e3nedye aBTOMaTU4HE
NOCTIHHE HATATHECHHA. [IpH BHKOPWUCTaHHI TBHHTOBOTO MEXaHI3My MPOBOJUTHCS
00EpTaHHS HATSKHUX TBHHTIB, K1 MITHIMAIOTh a00 ONYCKAKOTh PYyXOMI MiAIUITHUKA
3 BaJIOM 1 OapabaHoM OallMaka.

JIns peryiroBaHHs KUIBKOCTI CUITKOTO BAHTAXKY, SIKUH MOCTYMAE Y HOCKHU, B HUX

BCTAHOBJICHI 3aciHKM. Lli 3acHiHKM pyXarTbCs NPH AOMOMO31 3y04aroro Kosieca i
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3yOuaroi peiiku. bammvaku # TOJNOBKM HOpid OONamHaHI OPUCTPOSIMH  JUIs
MIIKJTFOYEHHS 10 acipamiifHol MepexKi.

B koHcTpykiii Oammaka HOpii nependayeH1 MiCiisl JUTsl BCTAHOBJICHHS TaTulKa
KOHTPOJIKO HIBUAKOCTI OOCPTaHHsS Bajly  HATsHKHOTO OapadaHy, 1 MOMEPEIKCHHS

3aBajly OamiMaka mpoayKToMm. [6]

TexHIuHA XapaKTEPUCTHKA

[TpOXyKTUBHICTB, T/TOX 250
[IIBMAKICT PyXy CTPIUKH, M/C 1,6
[[lupuHa CTPIYKH, MM 680
MicCTKICTh KOBIIIA , M 3 52
Kpok po3cTaHOBKM KOBLIIB, MM 800
Enexrpoasurys 4A13254
MOTYKHICTh, KBT 7.5
yacToTa o0epTaHHs, 00/XB 1000
["aGaputHi po3mipH, MM
JOBKHHA 1082
IMpPUHA 1100
BHCOTA 27000

30upaHHs HOpii PO3NOYMHAIOTH 3 YCTAHOBKM Oamimaka. bammak cTaBUThCS
TaKUM YHUHOM, 11100 HOTO MOB3I0BKHS BICh Bajia CIHIBIA/aJIa 3 MOB3I0BKHLOIO BICCHO,
gKa Po3MilIeHa Ha miaio3i. [lepeBipky MPOBOMAATH 3a JOMOMOTO BIABIACIB, SIKi
onywieH1 3 000X KIHIIB Bajia HAa BICh, PO3MIYEHY Ha M1JUI031.

['opu3oHTaNBHICTE OaliMaka MEPEBIPSIOTh LUIIXOM YCTAHOBKM PIBHS Ha
BEPXHIO IUJIOIMHY OamMaka. SKImo iCHye BIAXWJIEHHS i OalllMaK BCTAHOBIIOKOTH
NIAKIaAKH 13 1mosocoBoi crami. [loTiM mepeBipseTbecs MPaBUIIBHICTE YCTAaHOBKH
OapabaHa Ha Bay BITHOCHO CTIHOK OalliMaka. [TepeBipseTbes NEPEMILIEHHS
N1JIIAMHUKIB Bajla OapadaHa B HAMPABJISIFOYAX HATSXKHOTO MPHUCTPORO. T1MbKM michs
YCYHEHHSI BCIX BUSIBICHHUX AC(PEKTIB NPUCTYMAKOTh 10 BCTAHOBJICHHS HOPIHHUX TPYO.

TpyOu po3noYMHAKOTH BCTAHOBJIFOBATH 3 OalliMaka HOPli 1 BEAYTh 3HU3Y Bropy

1o IMIHyPaM YOTHUPbOX BIABICIB, sIKI ONYIIEH] 3 BEPXHBOIO MOBEPXY. 3aMICTh BIABICIB

22



MO>KH2 BHKOPUCTOBYBAaTH IMPOBOJOKY, SKAa HATSATHYTa CTPOro BEPTHUKAIBbHO. [lpwm
BCTAHOBJICHHI TPYO MK (DJaHISIMM KJIAAyTh KQpTOH HA CYPUKY, MPH LOMY (JIaHII
NOMEPEAHBO 3aTATYIOTh MOJOBUHHOK KUIBKICTIO OonTiB. Konmu TpyOM BCTaHOBIIEHI,
3BEPXY HA KAPTOHHY MPOKJIAJKY A0 HUX KPIIUIATH TOJOBKY HOPIi. [8]

[Ipu BCcTaHOBJICHHI BEpxHLOro OapabaHa abo OJIOKA TAaKOXK MEPEBIPAIOTH iX
KPIIUICHHS HAa BaJly 1 BIACTaHb BIJ KPOMOK [0 BEPTUKAJIBHUX CTIHOK KOXKyXa
rojJoBKM. ['OJIOBKY HOpIi KpIIATE A0 MEPEKpUTTs ab0 CTIHW, MICAS LBOro ii
NEPEBIPAIOTH MO BIABICY 1 PIBHIO. | OPU30HTAIBHICTH BaJla NEPEBIPAIOTH PIBHEM, SIKUAH
BKJIaJatoTh Ha OapabaH Hopii. SIKIIO € BIOXWJIEHHS TO i ONOPHI IOBEPXHI
MIIIAMTHUKIB BKJIAAAIOTE H1IKIAIKH.

[lepen KiHIEBMM 3akpiljicHHAM Oontamu  (nadHiB  TpyO0 HEOOX1JHO
NEPEBIPUTH BIABICAMHU BEPTUKAJIBHICTh TPYO 1 CIIBMAJAHHS 3arajbHiil BEPTUKAIbHI
NJIOUIMHI Bicel OapadaHiB Oammaka i ToJ0BKH HOPI.

[llxkie 1 npuBogHmii OapabaH rmepeA  BCTAHOBICHHSM T[OBWMHHI OyTH
Bi10AIaHCOBAHI.

HoBy HOpiliHy CTpIUKy NEPEl YCTAHOBKOK MPUMYCOBO PO3TATYIOTh, 100
3ano0irty ii po3Tsary mia 4yac poOoTH. (s mpOro CTpiuKy OMYyCKAKOTh 3 BEPXHBOTO
MOBEPXy MPUMINICHHS 1 MIJABIIYIOTH 10 HEl BaHTax Baroro Big 500 mo 750 kr. B
TaKOMY TIOJIO’KEHHI CTPpIUKa 3HaxXO0AUThes BiA 3 1o 5 mi0. Ilicns nporo B cTpivil mo
mabJ0oHy MPOOMBAKOTH OTBOPH MiA OOJITH AJIsl KPITUICHHS KOBLIIB.

[lepen BCTAHOBIICHHS CTPIYKM B HOPIO A0 OJHONO KIHUSA CTPIYKH
NPUKPIIUISAIOTh JEPEB’SIHY TUIAHKY, SKa 3amo0irae BiJl CKPYYYBaHHS CTPIYKK TPU
OPOXO1 Yepe3 HOpikHI TpyOu. [1oTiM CTpIUKY 4Yepe3 HATSHKHMNA JIFOK MO HOPIHHUM
TpyOaM MmiAHIMAKOTh TpocoM J0 OapabaHa Oammaka. [Ticis nporo uepes HaTsHKHMMA
JIFOK ONYCKaroTh TPOC 10 OapabaHa Oammaka, MPUKPIMIISIOTE 10 Hel KIHELb CTPIYKH 3
HANPABJISIFOYOK) MJIAHKOK 1 MIJAHIMAKTE HOr0 Bropy A0 HATsHKHOrO jroka. Kinmi
CTPIYKH, Kl 3HAXOATHCSA B HATSHKHOMY JIFOKY CTATYIOThH CIIEHIATbHUMK TPUACTPOSMHA
1 3MIUBAKOTH. [7]

KpinneHHs KOBIIIB 0 CTPIYKK MPOBOJATE HA OapadaHi TOJIOBKH HOPII.
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[Tix yac BunpoOyBaHHs yCyBarOTh 30IraHHsS CTPIYKM 1 3a4iNaHHS CTPIYKK a0o
KOBIIIB 32 TpyOu. [Ipu BusiBneHHi Oy b — SKUX A€(PEKTIB HOPIKO NOTPIOHO 3yNUHUTH 1
nedexktn yeyHyTu. [licns Oe3nepepBHOi poOOTH HA XOJIOCTOMY X0y Ha MpoTs3i 8 —

12 roavH HOPIKO 3aMyCKAKOTh IM1/1 HABAHTAKCHHSIM.

2.3 PeMOHT i MOHTAK 002 AHAHHS

PeMOHT KOXyXiB OalIMakiB 1 TOJOBKM BHKOHYETBCS 34 JIOMOMOTOKO
€JICKTPO3BAPIOBAHHS a00 BUTOTOBJISIOTH HOBI KOXKYXH.
PemoHT TpyO HOpIi 3aKIrOYaeTbes B YCYHEHHI INUIMH 34 JONOMOIORO
IINAKIIBKH a00 BCTAHOBJICHHSIM THUMYaCOBUX MAaH)KeT. JIFOKM 1 IBEPI BUNPABJISIOTH 1
CTaBJIsITh Ha HOBI MNpoKaakd. [Ipy HE3HAYHOMY CHpAIlOBaHHI CTPIYOK MO>KHA
HAKJIAJAHHSIM HEBEJMKHX JIATOK. [Ipy 3HAYHOMY CIIPALIFOBAHH1 CTPIYKH ii 3aMIHSIOTh
Ha HOBY a00 BCTaBJISIFOTh AUISTHKH 13 HOBOT 200 MaJIO3HOIIEHOT CTPIUKH.
PeMOHT OKpemMuX crpanboBaHuX 1 1¢(POPMOBAHNX KOBILIB BUKOHYOTh LHUIIXOM
BUIPABKKA 1 TOYKOBOTO 3BaproBaHHs. HecrpaBH1 KOBINI MOKHA 3aMIHATH 4Yepe3
HaTsHKHUN JTFOK.
Bumoru 10 3MOHTOBaHUX HOPIH.
- (umanm TpyO WWIBPHO 3’€JHAHI HA KApPTOHHHMX MPOKIAAKAX 1 CTUKH
IPOMa3aHi 3aMa3Koko;

- Bicl BamiB OapabaHiB B OamMaky 1 TOJIOBLI PO3MILIEHI B 3arajibHii
BEPTUKAIBHIN MJIOMIMHI 1 MApaJIebH1 MK COO010;

- KOBIII MPUKPIIUICHI 0€3 MEPEKOCIB 1 HE 3aUiMarOThCs 32 CTIHKM OalliMaka,
TOJIOBKH 1 TPYO;

- TaJIbMIBHUI MexaH13M 3a0e3nedye HaliiHe raJlbMyBaHHs TATOBOTO OPraHa,

HE JIONMYCKAKYM 3BOPOTHOTO HOTO pyXy. [8]
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PO3JILJI 3
KOHCTPYKTOPCLKHUA

Jng  po3paxyHKy NOpUIAMAEMO HIBUAKOXIOHWA CTPIYKOBHNA €JIEBATOp 3
BIJIEHTPOBAM PO3BAHTAKECHHSM: 3€PHA BOJOTICTIO Outbiie 17 %, Ta HACHITHORO
Baroro p = 750 kr/M’, BucoToro migiiomy H = 21 M, Ta MaCIOPTHOK MPOLYKTHUBHICTIO
250 1/ron.

3rigHo Tadbmuu 11-2 [1 ¢.63] mist po3paxyHky npuiimaemo enesarop FPK-250.

BuzHauaemo nilicHy TpoayKTUBHICTH efieBaropa B T/ron [1 ¢.82]

Qa = Qn- K (3.1)

ae Qq — MmacnopTHa NPOAYKTUBHICTb, T/TO,

K = 0,8 — koedinieHT BUKOPUCTaHHS 00IaAHAHHS

Q;=250-0,8 =200

[TpuiiMaeMo WBHAKICTH PYXy CTPIYKH JUIsl HOPIi 3aaHOT MPOAYKTUBHOCTI V =
2,5 m/c [1 ¢.61]; npu 3aBaHTAKEHH1 3€PHA MPOTH HANPSMKY PyXy CTPIUKHA KOE(ILIEHT

3anoBHCHHS KoBIa = 0,85. [9]
3.1 KoHCTpYKTHBHUIT pO3paxyHOK

BuU3HAYAEMO TOTOHY €MHICTH KOBLIIB HA 1 M TArOBOrO €JIEMEHTA, B M’ 110

dbopmyai [1, cT.82]

i': 1000-G 39
t 3,6vpYP (3.2)

1000-200 B
3,6:2,5-750-0,85

i
t
ne G — MpOAyKTUBHICTb HOPIi, T/TOJ;

V — HIBUJKICTh PYXY CTPIUKH, M/C;
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p =750 kr/m> - HACHIIHA Bara;
y = 0,85 — KoeiLieHT 3aMTOBHEHHS KOBILA
JUis OTpHMaHOi NMOTOHHOI €MHOCTI HAaWOUIBII MIAXOAATH KOBII Thmy 11
(rnuGokuit) 3 mmpuHo By = 500 MM emuicTio i = 60am> i kpokom t = 650 mm [1,

c.82]

[Ticnst BUOOPY YTOYHIOEMO HMIBUAKICTB, B M/C, BUXOJASYH 3 (POPMYJIH:

G-t

UV =/ 33
3,6.i.p.lp ( )
200-1000-0,65
v = —=1,6
3,6:35:750:0,85
[[IupuHa CTPIYKK NPUHAMAETHCS MO MIKUPUHI KOBIIIB, B MM
B =B« + 100 =500 + 100 = 600 (3.4)

[TpuiiMaeMo CcTaHIApPTHY WMPHHY CTPIUKK B = 650 MM.
Maca BaHTaXy Ha 1 M TSTOBOIO €JI€MEHTA, B KI/M BU3HA4YaeMO 3a (HOPMYJIOH

[1, cr.84]

G

g = Y (3.5)
_ 200 _
7 3616 347

Po3paxoByeMO NOTY>KHICTb €JIEKTPOABUTYHA MPUBOAA, B KBT, [1, cT.86]

_GH Go i V2
N=22(As+Ba- 224 ¢ ) (3.6)

ne H =21 m - Bucora HOPif;

Ay = 1,15 - koedilieHT 3amacy BUTpaTH NOTY>KHOCT1 HA NIAHIMAHHS BaHTAXYy, [ 1,
cT.86];

By = 1,3 — koe(imieHT omopy pyxoMux KoBIIiB, [1, cT.86];

Cy = 0,6 — xoediuieHT Tuny KoBuIa, [1, cT.86];
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g, - Maca X0JI0BOi YaCTHHH €JI€BATOPA, KI/M.
Maca x0/10BOi YaCTHHH, B KI/M PO3Pax0OBYETHCS MO (POPMYIIL;

g,=k-G=0,4-200 =80 kr/m (3.7)
ne k = 0,4 - koe(iieHT, 3aJI€KHOCT1 Bi IIMPUHU CTpiuku, [1, ¢T.103]
3HalIEH] BEJIMYMHM MIACTABIIEMO y (OPMYTY 1 BHU3HAYAEMO MOTY>KHICTh

EIEKTPOABUTYHA, B KBT

20021
367

80 1,62,
N ' (1,15 + 1,3°%+0,6'—2—1—)—7,5 KBT

[To po3paxyHKOBI MOTYKHOCTI BU3HAYAEMO MAKCHUMAJIbHE PO3TATYIOUYH

3ycuiis, B H, B TaroBomy enementi no popmym  [1, ¢1.87]

. 1000-N-efaq
max v-(efa—l)

(3.8)

g - 1000-7,50,4-1,84-0,7 1312
max 1,6:1,84

ae 1 = 0,7 - koeimieHT KOpUCcHOi i mpuBoa, [1, cT.84]
f = 0,2 - xoedinieHT sl YaBYHHOro OapabaHa mpu poOOTI HOPIi y BOJOTIH
atmocdepi

a = 180° - kyT oOxBary npuBoAHOTO OapabaHy.

: \ fa
Jlns rnaakux 4aByHHUX OapabaHiB 3 KyToMm oOxBary o = 180° 3HaueHHs e;‘~1
= 1,84. OpieHTOBHO YKCJIO MPOKJIAJOK, 1IT., [1, cT.84]:
D
oo 00 o 4 (3.9)
125...165 125...165

OTpuMaHe YHCIIO TPOKIAI0K OKPYTIIHOEMO 10 Z =4,
Bu3zHauaemo HaBAHTAKCHHS HA OJAMH MONOHHMN METP CTPIYKM, B KI/M MO

dopmyai [1, cT.84]

g, =1,1-B- (1252 + 68, + 5,) (3.10)
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g, =1,1:0,6: (1,254+4+2)="7726

ae &;, 6, = BIAMOBIAHO 4 MM, 2 MM - TOBILMHA TYMOBOi OOKIaJKK HAa poOoUii 1
HepoOoUiil CTOPOHI CTpivukH [1, cT.56].
Maca koBuriB, B H/kr Ha 1 M TSAroBOro enemMeHTa npu Maci OJHOro KOBIIA THITY

[T Gk Bu3HauvaeThes no popmyii [2, ¢T.94]

gk:% (3.11)

ae t = 0,65 M - KpOK KOBIIIB

Busznauaemo macy 0AHOTO KOBILA, B KT
Ge=<-1-p (3.12)
Gx=0,018-0,65-750 =87

i . .
e —= 0,018 M*/M - eMHICTB KOBIIA HA 1 M TATOBOTO €JIEMEHTA, 13 4.5.

3HaiiicH1 BEJIMYMHU MIJICTABIIEMO Y (POpMYyJTY:

_ 87 _
o= o= 133

HapantaxenHs Ha poOody ruiky Hopii, B H/m

o =g+ gt g (3.13)
g, =527+726+133=732

HapanTaxxeHHs Ha X0JOCTY TUIKY, B H/M

o = &1t Lk (3.14)

g," =726+ 133=20,5.[10]
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3.2 TaroBuii po3paxyHoOK

TsroBuii po3paxyHOK BUKOHY€EMO 3T1THO 3 PO3PAXyHKOBOK CXEMOK0. TOUKORO 3
MIHIMAQJIbHUM HATIrom Oyae Touka 2, To00t0 F; = Fu,. Omip 3a uepmanns, B H,
BHA3HA4aeMo 1o popmymi  [2, cT.93]

W:=6,0-9,81-0,8=471
ne K= 6 - nutoma BATpaTa €HEPrii Ha 3a YEPMaHHs NEPEMILIYBAHOIO MaTeplany.
D = 0,8 M - npuifHATHHN JiaMeTp HUKHBOTO OapabaHa.
Harsr crpiuku y Touni 3, 8 H

F3=JXF, + W;=1,06F, +47.1 (3.16)

Harsr crpiuky, B H, y Touni 4 Bu3HavaeTscst o popmyi [2,c1.95]

Fs=F3;+ W34 (3 17)
Fys=1,06F, +47.1+981-732-21=1,06F, + 9305
ne H =21 - Bucora Hopii.
Bemnuuny F; BH3HA4aemo, 0OXOAS4YM KOHTYP LIISAXY MPOTH PYXy CTPIUKH,
TOOTO
Fi=F,+ Wy, :Fz‘f‘go” -H (318)
Fi=F,+9.81:-20,5-27=F,+ 5429
Kopuctytounce popmynoro Fys < Fase , sika B JTaHOMY BUNAAKY Ma€ BUa Fy <
1,87 Fy , oTpuMy€eMO BENMUMHY HATATY y Toull 2, B H, sika nopiBHIOE
1,06F, + 9305 < 1,87 (F, + 5429)

1,06F, — 1,87F, < 1,87 - 5409 + 9305

0,81F, = 847
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F, = 1045 (3.19)
[Tpuiimaemo, mo F, = 1045 H

[Tixcrapnstoun 3HalaeHe 3HaYeHHs F, y 3anucani Butie GopMysiv BU3HAYAEMO

TATOB1 3ycuyuis, B H

F;=1,06-1045+47,1=1154,8
F4=1,06 - 1045 + 9305 =10412
F1=1045 + 5429 = 6474
IlepeBipka TAroBOro 3ycusuis y Touni 3 3 yMoBU Gyy > 2F 00 3 ypaxyBaHHSM
1=0,075m,h=0,16 m1 h; = 0,1 M yis1 AJAHOTO THUIY KOBMIIB MOKA3Yy€, M0 BEIUYMHA

Fs nocratHs nns 3a0e3ncucHHS MONCPCAHBOr0 HATAT'Y TAIOBOI'O CIICMCHTY.

[To 3HalineHoMy 3HAUYCHHIO F4 = Fo yTOUHSEMO BENMUMHY TIO (POPMYIJIIL:

_ 1041295 3’7 =4 (320)
65-305

3HaliIeHe YMCITO MPOKIAN0K CTPIUKK CMIBOAAAE 3 MOYATKOBO BUOPAHUM, TOMY

3HOBY POOUTH TATOBHUI PO3paxyHOK HE Cifl. [9]

3.3 KinemaTn4Huii po3paxyHoK

I & J
- 4
‘< B o
£l [—:’—
HCT
o
7
=
6
—7

1

Pucynok 4.1 — Kinemarnuna cxema

1— osueyn, 2 — mygpma, 3 — pedykmop, 4 — bapaban npusooHut;, 5 — cmpiuxd;
6 — bapaban HAMSICHUI.
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BuzHauaemo agiameTp mpuBoaHOrO OapadaHy B 3aJ€KHOCTI BiJ HIBHAKOCTI

pPyxy cTpiuku, B M 10 [1 ¢T.60]

D, <0204 v’ =0,204-1,6 =0,6 (3.21)
ae V = 1,6 M/c — IBUAKICTb PyXy CTPIYKH
3Biacu npuiimaemo Dg = 0,6 m

Yacrora oOepranHs OapadaHa, B 00/XB BU3HAYAETHCS MO PopmyJii 1o [2 ¢T.95]

60-v
Dy p

(3.22)

60,6 _
3,14:0,6

ae V = 1,6 M/c — IBUAKICTb PyXy CTPIYKH

BusHauaeMo BeTMUMHY NOJTFOCHOT BIACTaHI, B M Mo (opmymi  [1, ¢T.95]

h=-2==2=061 (3.23)

Bemuunna h < %, TOMY PO3BAHTAKEHHS BIALICHTPOBAHE.

YTOUYHSIEMO MOTY>KHICTh €JIEKTPOJBHTYHA MO TATOBUM 3YCHJUISIM IJII IPUBOAY
HOpii, B KBT, npuiiMaroun koedilieHT KOPUCHOI A1l mepenaroyHoro mexanizmy 0,85,
no gopmyi [2, cT.95]

_ Z(Fy—F)v

10007 (3.24)

_ 1,15(10412-6474)-1,6
1000-0,85

N

= 7,2 kBt

ENexTpoaBUryH BUOHPAKOTH 33 MOTYKHICTIO Py Ta 4aCTOTOK 00EPTAHHS 1 .
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IMotyxnicte aBuryHa P, moBuHHA OyTH OLIBIIOO BIA MOTY’KHOCTI BEIYy4Oro

P
Baja P, HA BEMUMHY 3arajbHUX BTpAr: Py = —.

1]3ar

3a yMOBaMH 3a1a4i, Nzar = gy * Dy , A€ Dy, — KK 3y6uacToi numinapuaHoi
nepenadi, ,, — KKJ[ mygru.
Dsar = 0,97-0,98 = 0,95.

3Ha4YeHHS NOTY>KHOCTI Ha BEy4OMY BaJIi, 3TiJHO 3 yMOBOW P, = 6,5 (kBT);

P, 6500
Pp=—=—-
Dsar 0,95

= 7197,67 (BT).

BuzHauaeMo 4acToTy 00epTaHHS eICKTPOABUTYHA
M = My s = Mg+ (Ut i U)W i o Uz mae) o (Wi o U )
3a ymoBoto n, = 152 (06./xB.);
(U; in - Ui max) — NEPEAATOUHI YKC/Ia KIHEMATHYHUX TIap.
Y HAIOMY BHIAIKY: Ugar = Upge * Usyy * Uy
Upor = (2..4) - (3,15...5) - 1 = (6,3 ... 20);
Npp = N * Usyr = 152+ (6,3...20) = 957,6... 3040 (06./xB.).

3HaK4M 3HAYEHHS MOTYXKHOCTI Py 1 4acTOTH 00EpTaHHs N n1aA0UpParTh

a8 >
HEOOXIIHAHA €NEKTPOABUTYH. SIK MpaBWUO, NPUIMAOTh 3aKpUTI ABUTYHH 3
0o0yBaHHsIM cepii 4A BIANOBIAHO 10 CTAHIAPTY.

Bubepemo nsuryn cepii 4A132S54/1445 3 P,y = 7.5 kBT Ta acuHXpOHHOKO
4acTOTOK 00epTaHHs n,, = 1000 06/XB.

Bennunny HaBaHTaKEHHS BU3HAYAKOTH 32 (DOPMYJIOHO:

H — (PHOM_P/:[B) . 100%’

HOM

ne Py — po3paxyHKOBa MOTY>KHICTh JBUIYHA.
H =222 1009 = 4%,

TOOTO IBHTYH MPALIOE 3 HEAOBAHTAKEHHAM 4%.

BubOpaBiiy €1eKTpoABUTYH, BU3HAYAIOTH 3arajibHE NEPeAaTHE YMCIIO MPUBOJIA:

N 1000
Ny 152

=9,57.

usar -
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BubupaeMo nepenaTHe 4HMCIIO PEAYKTOpa 3a PSAOM CTaHJAPTHUX 3HAYEHb
MEPENATHUX YUCLIT. Upe, = = 4,0.

[TepenaToune 4WCaO0  ABOCTYMIHYACTONO  PEAYKTOpAa  BH3HAYaKOTh 34
CITIBBITHOIIICHHSIM

_ Ugyp 9,57 _
Uy = == =239,

Upen
[Ticns po30OMBaHHS MEPEAATOYHOTO BIAHOMICHHS 34 CTYNCHSMH BHU3HAYAEMO
JUIsl KO’KHOTO BaJia MpUBOJAa MOTYKHICTh P (kBT), wactoty obGepranHs n (00./XB.),
KyTOBY WIBUAKICTB ® (pan/c) 1 o0eproBuii MoMeHT T (H-m).
P, = Pigposp. = 7,2 KBT;
P, = P; -1y, =7,2-0,97 = 6,98 (kBT);
P; =P, -1, =698-0,98 = 6,84 (kBT);
n; = ny; = 1000 06./xB. ;
n, = ny /Uy, = 1000/4 = 250 (06./xB. );
nz = n,/u, = 250/1 = 250 (06./xB.).
m-n;  3,14-1000 1047 (@);

®1T=730 T 30 c
_meny  314-1522 pag.
@ =g == = 2616 ()

mong 3,14 - 250 pan.
w3 = — S 2616(C)

T, =P, /w; =7,2-103/104,7 = 68,76 (H - m);
T, = P,/w, = 6,98 - 103/26,16 = 266,81 (H - M);
T; =T, = P;/w; = 6,84 -103/26,16 = 261,47 (H - m).
[TepeBipka: 00epTOBHII MOMEHT Ha Bajly MPHUBOJA HOPIi MOKHA BU3HAYHMTH 3

YMOBH 3aBJaHHA:

P

T =—;

w
_71-11_3,14-152_159
©®=30 7" 30 V7
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_ 6500
"~ 15,9

OTxe po3paXyHKH BHKOHAHO TPABWIBHO TaK $SK 0OEPTOBI MOMEHTH

= 408,8.

PO3paxoBaHi JBOMA COCOOAMU MarOTh HE3HAYHY PI3HHUIIKO.
Pospaxynox saxpumoi yuninopuunoi koco3yboi 3youacmoi nepeoadi

BuxinHi naxi:

- MOTYKHICTh P; = 6,84 kBT;

- yactorta obepranus: n, = 1000 00./xB., n, = 250 00./xB.;

- MEPENATHE YHACIIO U = 4,

- 006eproBuii MoMeHT T; = 107,34 H-M;

- Iepeiaya HEPEBEPCHUBHA,

- pe>kuM HaBaHTakeHHA — [1 (mocTiiiHumif);

- cTpoK cny>xk0m nepeaayl h = 10500 rog.

Bubupaemo mapry mamepiany 3yb4acmux xoic

JIsis BUTCOTOBJICHHS IIECTEPHI Ta Kojieca BUOMPAEMO BIAHOCHO JICHIEBY
neroBany cranb 40X. Jlns miectepHi TBEPAICTh MOBEPXHI 3youiB H,= 269...302 HB
(HaitOoubm 1MoBipHA TBEpAicTh H; = 280 HB). [Ins koneca TBEpaiCTh MOBEPXHI
3yOuiB H, = 235...262 HB (Haii6ub1 iMmoBipHA TBEpAICTh H, = 245 HB).

Obuucients OonyCMuUMuX KOHMAKMHUX HANPYIHCEHb

Po3paxyHku MNpoBOAMMO OKPEMO Uil HIECTIPHI [aHl] Ta KoJyieca [O'HZ] 3a

dopmyioro: [oy] =0y, I;—’:
['panunil KOHTAKTHOI BUTPUBAJIOCTI 3yOLIB:
- WECTIPHI — Oy |im p, = 2H; + 70 =2 - 280 + 70 = 630 (MIla);
- KOJIECA — Oy limp, = 2Hp +70 = 2+ 245 + 70 = 560(MIla).
Sy — KoedimieHT HEOE3MEKH, TSl KOJIIC 13 OJJHOPITHOIO CTPYKTYporo Sy = 1,1;

Ky; — KOe(QIIEHT MOBrOBIYHOCTI, KM YyPaxOBY€ MOKIIMBOCTI 30UTbLICHHS
6 |N
JONYCTHMAX HABAHTAKEHD: Ky = ’% , e Ny, — 6asa BunpoOyBaHb,
HE

- JUIst eCTipHi Nyo, = 30H12’4 = 30-280%* =22,4-10°;

34



- inst komeca Nyo, = 30H;™* = 30 - 245%* = 16,26 - 10°.

Nyp — €KBIBAJICHTHE YHCJIO [IUKJIIB HABAHTAXKEHHS 3yOIlIB 32 CTPOK CITYKOH
nepenadi: Ny = Ny - Kyg,

ne N5 — cyMapHe 4ucio NUKITIB HAaBAaHTaKECHHS 3yOIliB HIECTIPHI a0 KoJieca 3a
CTPOK ciy>x0u nepenayi: Ny = 60 -n - h,

Je N — JacTora o0epTaHHs WIeCTipHI abo Komeca, 00./xB.; h — cTpok ciyx0Ou
nepeaayl, Tol.

Jns wiectipui — Ny, = 60 - 608,79 - 10500 = 383,5 - 106;

Jnst komeca - Ny =60 - 152,2 - 10500 = 95,89 - 106.

Kyr — KOoe(ilieHT €KBIBAIEHTHOCTI.

Bubupaemo mns mocriiiHoro pexumy HaBaHTaxkeHHs (I1) Kyp = 1,00,
Buznaunmo Ny 3a onepxanumu nanumu Ny ta Kyp.

Jns mecripni - Nyg, = Ny - Kyp = 383,5 - 10°-1,00 = 383,5 - 10°.

Jns xoneca - Nyg, = Ny, - Kyg = 95,89 - 10°-1,00 = 95,89 - 10°.

KHLl =11 KHLZ =1 TOMY, IO 1< KHL < 2,6
OOUYnCIIEMO AOMTYCTHMI KOHTAKTHI HAPY>KCHHS:

Jlnst wectepi — [0, | = O 1im b, - 222 = 630 - — = 572,727 (MIla).
Sy 1,1

Jlnst wectepi — [0, | = 0 1im b, - 22 = 560 - — = 509,091 (MITa).
Sy 1,1

Jlna koco3yOux nepenay, sIKIo TBEpAICTh 3yOuiB xo4ya 6 ogHoro koneca HB <
350HB, 3a po3paxyHkoBe 0epyTh:. [oy] = 0,45([0y1] + [0y2]) 13 BUKOHAHHSIM yMOB
loy] < 1,23[0y]min. 2€ [0y ]min — MEHILIE 3 IBOX 3HAYCHD [O'H 1] Ta [O'HZ],

[05] = 0,45 - ([o41] + [012]) = 0,45 - (572,727 + 509,091) = 486,82 (MIla);

loy] < 1,23[0y ] min; 486,82 < 1,23 -509,091; 486,82 < 626,18.
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Obuucoemo 0onycmumi HANPY*CeHHs HA 32UH

JlomycTHMe Hampy>KeHHS] BU3HAYAIOTH OKPEMO s 3yOIliB IICCTipHI [0p;] Ta

. OF1li ‘Krc K
3yOuiB Konmeca [0g,], MIla 3a ¢opmynow [op] = 212 bS FE L e Oplim p —
F

TPAHULISI BATPUBAJIOCTI 3yOIIB NPU 3TUHI, OF jim p = 1,8 - HB;
Oplim b, = 1,8 - 280 = 504 Mna; 0 i, p, = 1,8 - 245 = 441 Mna.
Krc — KOEQILIEHT BIJIMBY HAMPSIMY NPHKJIAJAHHS HABAHTAKEHHS Ha 3yOu:

Krc = 1,0; nepenaua HEpEBEPCUBHA.

Kr; — xoediuienT nosropiunocti: Kr, = %/ Npo/Nrg, e Npy — 6a30Be unciIo
unkiiB N = 4 - 10°; Npg — exBiBanentre uncio uukiis: Npg = Ny - Kpg,
ne Ny — cyMapHe 4uciio NUKITIB.

Krg = 1,0 npu nocriitHOMy pexxumi podotu (I1).

o 6| 4100 6 4-10°
Jns nrectipui: Kpy, = = — = 0,467,
Ny, Krg 383,5-106-1,0
6| 4100 6 4-10%
Jlns xoseca: KFLZ = \/W = \/m = 0,589.
>1'KFE , ,

Sg — xoediuieHT HeOe3neku, Sy =1,75 — npu AMOBIPHOCTI HAMIAHOCTI 3yOLiB
90%. KFLl =11 KFLZ =1 TOMY, IO 1 < KFL < 2,08
OO4YHCTIOEMO AOMYCTUMI HABAHTAKCHHS HA 3TWH:;

- 1Sl 1WeCTepHi — [0F, | = OF jim b, KFCS—;(F“ =504 - % = 288 (MIla);

- st wiecTepHi — [0p, | = Op jim b, KFCS—fF“ = 441 % = 251,9 (MIla).

Obuucmoemo nompiony Midcocvbo8y i0Cmans

Ty - Kup
u- Kba ) [O-H]2

3
Ay min :Ka°(u+1)°

’

ne K, — nonoMi>kHul KOoe(ilieHT, SKHI ypaxoBYy€ MapaMeTpy nepeaadi, skl He
MOYTh OyTH 3aBY4aCHO 1 TOYHO BU3HAYeH1: K, = 430 — a1 koco3yOux nepeaay,
Ky, — xoedimient mmpuau BiHug: Kp, = 0,315 —npu HE CUMETPUUHOMY

PO3MILIEHH] KOJIeca BIAHOCHO OTOP Baa.
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Kyp — KOe(iLieHT, M0 BPaXOBY€ HEPIBHOMIPHICTh PO3MOAUTY HABAHTAXKEHHS
3a ITUPHUHOIO 3y0YaCTUX BIHIIIB.

HeoOxiaHO po3paxyBaTh 3HAUEHHS BIAHOCHOI WIMPWUHMW IIECTIpHI Kp,; 3a
dopmynor: Kpg = 0,5 Ky, - (u+ 1):

Kpq =0,5-0,315- (4+1) =0,79; Buxoasud 3 PO3PaxXyHKy NPUAMAEMO
Ky, = 1,44,

OOuuncnroeMo MOTPIOHY MIKOCBOBY BiACTaHb Ay, MM 3a JIOMOMOIOKO

OJICP>)KaHUX JTAHUX:

3| 107,34-1,44
4-0,315-486,822

Aw min =430 - (4 + 1) - = 172,628 (MM).

BubupaeMo crangapTHE 3HaYEHHS MI3KOChOBOT BiACTaHl Ay, = 180 mm.
Buznauaemo MoyJib 3y0uacToi nmepeaayi 3a opMyJior:
m = (0,01...0,02) - Ay;
m = (0,01...0,02) - 180 = 1,8...3,6.

3HaYeHHS M OKPYIJISAIOTH [0 HAWUOMMXKYOro CTaHAAPTHOTO 3HAYEHHS,
BUOMPAEMO CEPEIHE 3HAYCHHSI M, = 2,75.

OOuunCIeEMO CyMapHe YKCio 3yOLiB Mepeaadl, MoNnepeIHb0 BU3HAYMBIIN Ky T
HAXUTy JiHii 3y0a 3 peKOMEHI0BAaHNX 3HaueHs § = 8...12".

Kyt B = 10" 06upaeMo AOBINLHO.

_ 2-Aw-cosf __2-180-cos 10
N =

Zy = =128,92.

my 2,75
3HauCHHS Z5 OKPYIJSETHCS JO MEHIIIOTO I1IJI0r0 Yucia, oTxe Zy = 129.

DakTUYHUI KyT HAXWITY JIiHI{ 3yOLiB:

cos B =m, -ﬁ; cos B = 2,75 - =0,9854; § =9,8".

2-180
OOYHCTTIOEMO 3HAUEHHS Z11Z5: Z = (uZTi) Zo=ZLy—1;.
129
Z,=—=258~=26; Z, =129 - 26 =103.
4+1
. . __ my 275
BusHayaemMo po3mip KOJIOBOTO MOAYJISA: My = cosp’ ™ = Jossa = 2,79.

OOuKcneHe 3Ha4YeHHS M, HE OKPYIJISETHCA.
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3HAXOMMMO AUTHIIBHI JiaMeTpH d, AlaMeTpH BepuivH 3yOuie d, i 3amaauH df
HIECTEPHI Ta KoJieca (MM):
d=m;-Z;dg=d+2-(1+x) my; dg=d—2-(1,25—x) -m,
JITMBH1 T1aMETPH:
dy=my-Z,=2,79-26 =72,54 (Mm);
dy =m;-Zy, = 2,79 -103 = 287,37 (MM).
JliameTpu BEpIIWH 3yOLIB:
dg, =dy+2-(1+x) -my, =7254+2-(1+0)-2,75 = 78,04 (Mm);
dg,=dy;+2-(1+x) -m, =28737+2-(1+0)-2,75= 292,87 (Mmm).
JliameTpu 3anajuH 3y0iB IIECTEPHI Ta KOJeca:
dr, =d; —2-(1,25—x) -m, =72,54—2(1,25—-0) - 2,75 = 65,67 (Mm);
dr, =d; —2-(1,25—x) -m, = 287,37 — 2(1,25 - 0) - 2,75 = 280, 5(Mm),

YTOUHIOEMO MI3KOCHOBY BIJCTaHb:

(d1+dy) (72,54+287,37)
——=; Ay =

AW= 5

= 179,96 (mm).

BuzHauaeMo muprHy BIHIIB 3y04acTUX KOMIC (MM):

b, =Ky, - Aw,by = by - 1,12,

b, =0,315-179,96 = 56,69 = 57 (MM),

b, =57-1,12 = 63,84 = 64(MM).

BusHauaeMo KOJOBY MWIBMAKICTH (M/C) 1 NPU3HAYAEMO CTYIIHb TOYHOCTI
nepeaayi:

mng-d; _ 3,14-608,79-72,54-10 3
60 60

V=

= 2,311 (M/c).

TakuMm 4MHOM, Mepeaayda Ma€ 9 — 3HUKEHUIN CTYIIHb TOYHOCTI.

OO0YHCITIOEMO CHJIH, SIK1 J1F0Th y 3uernyieHH1 (H):

2:107,34

2.T
-konoBa cuna Fy = —; F, = ————
d, 72,54-10

= 2,96 - 103(H);

-ocvoBa cuna F, = F, - tgB; E, = 2,96 -10% - tg 9,8" = 511,28 (H);

Fetga

. . 2,96-103-tg 20°
- pagiasibHa (po3nipHa cuina) k. = wosp T T coson

E =

= 1093,31 (H).

c0s9,8°
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Po3paxyHOK aKTUBHUX MOBEPXOHB 3yOL[1B HA KOHTAKTHY BTOMY

BuzHaunMo po3paxyHKOBE KOHTAKTHE HANMpPY>KeHHS gy, (MI1a):

(u+1)
Oy =Zy Zy-Ze '\/FL“KHa - Kup '&w'm:
2
ne Fy — (H); by — (Mm); dy — (Mm);
Zy — KOe(ILIEHT, N0 BPAXOBYE MEXaHI4HI BIACTUBOCTI MarepiaiiB 3y0UacThx
Koic (HalOUTbII IMOBIpHE 3HAa4YCHHS Z,, = 275 MI1a);
Zy = 1,77 - cos f — koeiuieHT GOPMHU CHPSHKEHNX MOBEPXOHB 3YOLIB!
Zy =177 -c0s 9,8 = 1,74
Z, — Koe(pIUiEHT CcyMapHOi [OBXHHHA KOHTAKTHMX JIIHIA, BWU3HAYAETHCS
BIJIMOBITHO A0 3HAYEHHS KOePIIlEHTa OCbOBOI0 MEPEKPUTTS E},

b,'sin 57-sin9,80
2snf, b, —mm: Ep =
mm 3,14:2,75

Z,=+1/E,upu E, > 0,9

E, = [1,88 —-3,2- (Zi + Zi)] - €0S B — KOoe(IMIEHT TOPLEBOTrO NEPEKPUTTS;
1 2

Eb=

=1,12;

1

1
Eo=|188-32" (- +

)] .c0s9,8" =1,7;

E, > 09; oMy Z, = \/1/E, = /1/1,7 = 0,77,

Kyp = 1,44 — BpaxoBy€e po3MoALT HABAHTAKCHHS 3 MIMPUHOIO 3y0a.
Ky, = 1,16 — BpaxoBye€ pO3MOALT HABAHTAXKCHHS MK 3y OLISIMH.
Kyy = 1,03 — koedilieHT JUHAMIYHOTO HABAHTAXKEHHSI.

Po3paxoByeMoO akTUBHI OBEPXHI1 3yOILl1B HA KOHTAKTHY BTOMY:

(a+1)
57-72,544

oy =275-1,74-0,77 - \/2,96 -103-1,16-1,44-1,03 -

457,2 (MIa).

I[OHYCKa€TBCH PO3PaxXyHKOBC KOHTAKTHC HAIIPY>KCHHA Y MCIKaX:
1,05 . [O-H] = Oy = 0,9 . [O'H],'

1,05-486,82 > 457,2 > 0,9 -486,82; 511,16 > 457,2 > 438,14.
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Po3paxyHok 3y011iB Ha BTOMY 1 MILIHICTh MPU 3TXHI
PospaxyHkoBe HamnpyxeHHs 3ruHy oy, (Mlla), y 3yOrisx mecTipHi Ta KoJjeca

BH3HAYAEMO 3a (JOPMYJIOKO;

O'f—Yf Y Yb

b, Kfa Kep - Kry,

ne Fy — (H); by — (Mm);
Y; — koeirient popmu 3yOIiB (3aI€KHO Bijl TPUBEACHOT KiTBKOCTI 3yOItiB Zy,
y BUNAQJKY HEKOPUTOBAHOTO 3YETUICHHS KOE(DILIEHT 3MILICHHS X=0).

Bu3HaunMo 3HaueHHd Z, = Z/ cos® fB:

26 103

PYTTYERS 27,17; Zyq = 00858 = = 107,65;

Zyy =
TOJ1 BPaxoBYyOUH, 1o X=0:

Yr1 = 3,96; yr, = 3,75.

Krq = 1,35; K, = 1,27; Kpy = 1,07.

Y, — koediieHT NEPeKpUTTs 3yOLiB, MOKHA HaOImKkeHo Oparu Y, = 1;
Y}, — xoedinienT Haxuiy 3yOLiB,

B 9,8°
V,=1 — . A KOCco3youx, omke Y, =1 T = 0,93.

Po3paxoByeMo 3y0OI111 HA BTOMY 1 MILHICTh MPW 3TWHI;

103

0py =3,96-1-0,93- 2220 .1,35-1,27 - 1,07 = 127,58 (MIla)
103

0p, =3,75-1-0,93- 2220 . 1,35 1,27 - 1,07 = 120,81 (Mla)

HaHocuMoO MONOKEHHS 0CEH 3a MI>KOCHOBUMH BIJICTAHSIMH, TOTIM CIPOIICHO
300pakyeMo 3yOuacTy HMWIIHAPUYHY CTYMiHb 3a mapaMmerpamu d, = 72,54; b, =
64; d, = 287,37; b, = 57, ypaxoBywoouu, 1110 HaliMEHIIAa BiJCTaHb MDK KOJecaMu
cyMibkHUX cTyneHiB e, = (0,5...1,0)§ =1,0- 8 = 8 MM, Ji¢c & - TOBIIMHA CTIHKH
KOpNycCy; 6 >8;6 =0025 -4y +3 =0,025-180 + 3 = 7,5 (mMm).
TOBIIMHY CTIHKH 0 MPUIIMAEMO PIBHOKO 8 MM 3a YMOBOKO.

HaHocHMO KOHTYP BHYTPILIHBOT CTIHKM KOPIYCY 32 NapaMETPaMH:
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a) HaliMEHIIa BIACTaHb MIK BHYTPINIHBOK) CTIHKOK KOpPHyCcy Ta O14HOKO
noBepxHero 3yduacroro kojieca: b = 1,25 -6 = 1,25- 8 = 10(Mmm) ;

6) HaliMEHIIA BIJCTAHb MK BHYTPINIHBOK) CTIHKOK KOPHYCYy Ta TOPILEM
3ybuacroro kojeca: e; = (1,0...1,2)-6 = 1,2- 8 = 9,6 (MM) ;

7.5. Opl€HTOBHMI PO3PAaxXyHOK alameTpa Baja poOJiATh HA KPYYEHHS 3a
3HAQYHO 3HIKCHUMU JONYCTUMUAMHU JOTUYHUMH HANPY KCHHSIMH:

[T k] = 15...30 MIla gonmycTume HamNpy>KEHHS HA KPYUYEHHs AJis BajiB 3
BYIJICHICBOI CTayli. MeEHIN 3HAYEHHS — I [IBHJAKOXIJHUX, OuUTblIl — JyIs
TUXOX1/THUX.

Hu3bkil 3HAYEHHS AOMYCTHMOIO JOTHYHOTO HANPYXKEHHS MOSICHIOKOTHCS THM,
110 HE BPAXOBYETHCS 3TMH Basla, HE OEPYyTh 0 YBArd 3MIHHICTh Y 4acCl BHHHKAKYHMX
HanpyXcHb, HE BPAXOBY€ThCSI KOHLUEHTPALIS HAITPY KCHb.

JiameTp Bana d (Mmm) 3a 00epToBUM MOMEHTOM T, (H - M):

Po3paxoByemo aiamerpu:

3 {107,34-1000

- BX1aaui Basn d >
0,2-[20]

= 29,94 (MM)

[Tpuiimaemo miametp Basia 30 Mm.

3 {416,2-1000

- BUX1OHUN Baix d =
0,2:[25]

= 43,66 (MM)

[Tpuiimaemo miameTp Basia 45 Mm.

JInsg BH3HAQUEHHS PO3MIPIB MApaMeTpiB 3y04acTUX KOJIC BHUKOPUCTOBYEMO
€MITIPUYHI CI1BBIIHOMICHHS:

Jlns 3y6uacToro kojeca BXiJHOTO Bajy:

Hiamerp matounnu dy, = 1,6 - d, = 1,6 - 30 = 72 (MM)

Jomxuna matounnu [, = (1,0...1,5) - d; = 1,5 - 30 = 45 (Mm)

Topmuua qucka C ~ 0,3 - d, = 0,330 =9 (Mm)

TosmmHa odoga S~ (2,5...3,0) -m =3 -3 = 9(MM)
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[[IramnyBasibHANA yxui a > 7°

Paniyc ckpyriens r > 6 MM

dacku Ha Topusx f = 0,5 -m=0,5-3=1,5(Mm)

Biacrans Mk 3anauHO0 3y0a Ta IIMOHKOBUM Ma30M

x>25-m=25-3=75(MM)

Hiametp otBOpiB dg = 0,4 -x = 0,4 - 8 = 3,2(MM)

[TpoBOMIMO aHAIOTTYHI PO3PAXyHKHU T IHIIOrO 3y04acToro KoJjeca.

Po3Mipu KiHIIB BaliB (BEAYUYOro 1 BEACHOI0) MPUAMAIOTh 3TIHO 3 TAOJIMLEIO
7.2.(METOANYH] BKA31BKH ).

JUTst BEACHOT0 BaJIa MPUIMMAaEMO 58 MMm.

Jltst Beay4yoro Basa npuimMaemo 80 mm.

Tak, sk y Hamii nepenavi Ha BUX1THOMY Baly Jl€ 3HAYHUWA KPYTHUH MOMEHT,
TO MU 3a3Aaleriip BUOMpaeMo 3yOuacty My(Ty, auke JIAIIE JaHWH TN MyQT
3aI0BOJIbHSIE HAllll TEXHOJIOTTYHI YMOBH.

KonkpeTHunii Ttunopo3mip My(TH BHUOMPAETHCS B 3aJE€KHOCTI Bl YMOB
eKcITyaramnii BiANOBIIHO 10 3aJIEKHOCTI:

Ty=% T, <T,

ne T, — po3paxyHKOBUH OOCPTOBUM MOMEHT, K, — Koe(imieHT 3armacy,
110 3a1eXUTh BiA TUMy npuBojaa (K, = 1,5...2); T, — HOMiHaJIbHUIA  0OEpTOBMIA
MOMEHT Ha BaJjy.

T,=2-4162<T(H-m).T,=8324<T,

OTxe 3 pO3paxyHKy MOKEMO MiAI0OpaTu MyPTy 3 TAKUMH NapaMETPaMH:

d = 58; dy, = 57; Nynay = 5400=; A = 95 mm; D = 145 my; D; =
105MM; D, = 60MM; L =174 MmM; B =40MmMm; [ =82 MmMm; [, =80; ¢ =
2,5MM; ¢; =13 MM; ¢, = 25 MM; e = 18 MM; b = 12; 4uncsio 3y61iB Z = 30;

MOJIyJIb 3UCIJICHHS M = 2,5 MM.

Busnauaemo peakuii onop, B H, Bana, kopuctyrounck Majn.2
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Ra=Rp =71 (3.26)
Je G - HaBaHTakeHHs Ha Baji B Toul C, H
G=F +F, (3.27)
G =6474 + 10412 = 16886

3HalificHy BETMUUHY MiJCTABISEMO Y (GOpMYIIy:

16886

RA = RB = = 8443

3ruHar4uii MOMEHT, B HM BU3HAYaeThCs 3a (POPMYIIOH0

M, =4 (3.28)

8443-0,4
M, =

= 1688

KpyTtHuii MomeHT, B HM po3paxoByetbes o ¢popmyidi [3, c1.356].

— P2
M = 9,55 = (3.29)

11-103
38

M = 9,55 = 2764

Cymapnuiit MomeHT, B HM

My = /Mgp + M2, (3.30)

M, =~2764% +1688* =3238

BuzHauaeMo 0CbOBHI MOMEHT OMOPY KPYIJIOTO Mepepizy Bajia no popmymni [3,

cr.356].
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W= o] (3.31)
ne [0;]-1 - nonyctume HanpyskeHHs, [1a
JlomycTuMe Hanpy>k€HHS BU3HAYaEeThCs 3a (popmyJioro|3, ¢T.356].
[0,]_, = —2 (3.32)

[n]-Ks

1€ G.1 - TPAHMLSI MILHOCTI MPU CHMETPUYHOMY LIMKJII HAaNpy>kKeHsb, [1a, [3, cT.356].
[n] = 2 - koedimieHT 3anacy MIHOCTI, [3, cT.356].
Ko = 1,5 - epextrBHMIA KOe(]ilieHT KOHLEHTpALli HANPY>KeHb, [3, cT.357].
I'pannns  wmigHocti, B Mlla, mpu CHMETPUYHOMY LMKl HAOPYKECHb

BH3HAYAETHCs 3a (popMyJioro [3, cT.358].

0.1 =0,43-06,=0,43 - 530 =228 (3.33)

ne oy = 530 Mlla - nns Bana 13 ctami Cr 5 [3, ¢1.358].

[TixcrapuBIM 3HaYeHHs 6. = 228 Mlla y ¢opmyiny 3.31 oTpumaemo

JliameTp Bajia mpuBOAHOTO OapabGaHa B MM, BH3HAa4aemo 3a (HopMysiow [3,

c1.359].

d=_ | (3.34)
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[Tpuiimaemo Bast niameTpom 20 MM.

BcTaHOBIIOEMO MK PEIyKTOPOM 1 MpUBLAHUM OapadaHoMm (IsHIIEBY My(Ty.
OnsHnl HamBMY (T 3’€qHaH] mIicTbMa OOJITaMHU, TPH 3 SKMX BCTAHOBJICHI Y OTBOPH
0e3 3a30py 1 NpU3HAYEH] AJs Iepeaadl KPyTHOIO MOMEHTY, SIKWid piBHUIH 895 HwM.

Jiist 60nTiB BU3HaUaemMo ctaib CT 4, rpaHulls TEKY4OCTl or = 245 Mlla [3,

¢.359]

JlomycTume Hanpy»eHHsl mpu poOoT1 OoJita Ha 3pi3
|75p] = (0,25 ... 0,3) - o1 (3.35)
[Tap] =(0,25...0,3)-245=61,4 ... 73,6

[Ipuitmaemo [T3p] =67 Mlla

Po3paxynkoBuii MoMeHT, B HM, Bu3Hauaemo 3a (popMyJioro:

M, =K, - Mip =2.5 - 2764 = 6910 (3.36)

ae Kp = 2,5 — Koe(piieHT peskuMy poOOTH AJisi MPUBOY BlJ €NEKTPOJBUATYHA
[3, ¢.390].

Hanpy>xeHHst Ha 3pi3 BU3HA4YaeThes 3a popmyioro [3, ¢.255].

Ty = —e <[] (3.37)

mi-z-d?

3rigHo popMyJid BU3HAYAEMO miameTp d, , B M, HE Hapi3aHOi YacTUHU OoJITa

npu i= 1, X = 3 1 KOJIOBI CHITH Fi=Fp= 2Tp
8-M,,
do > /m (3.38)
do> |[—10 9615 10"

0 \| 3,14:1-5:0,12:67-103

[Tpuiimaemo 6ot M28. [11]
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PO3/ILT 4

EKOHOMIKA, OXOPOHA TTPALII TA HABKOJIMIITHBOI'O CEPE/JOBHIIIA

4.1 Po3paxyHOK €eKOHOMIYHOY e(peKTHBHOCTI HOPIT

BuxigHi paHi 1uisi po3paxyHKY €KOHOMIYHOI €(EKTUBHOCTI 3aCTOCYBaHHS

3€PHOBOI HOpPIi MPOAYKTUBHICTIO 250 TOH/TOM., 310paHi HA 0a30BOMY MIAMPUEMCTRI 1

BU3HAYEH1 3aBJIaHHSIM, TPUBEIEH] B Ta0mi 3.1.
3a 0a3y MopiBHSAHHS B34TO 3¢pHOBY HOpito HC-175-13.

Tabmmus 3.1 — Buxigai nagi

[TokaszHukn 3HA4YCHHS
1. IIpoayKTHBHICTL HOPIi, T/TOJ.
- 0azoBwmii BapiaHT 175
- PO3paxyHKOBHI BaplaHT 250
2. KinpkicTh 00aJHaHHS, T,
- 0a3oBuii BapiaHT
- PpO3paxyHKOBMi1 BapiaHT 1
3. Pexxum poOOTH OIANPUEMCTBA B PIK, A10 300
4. Baprticte npuadaHHs 00JIaJHAHHS, TPH.
- 0azoBwmii BapiaHT 181710
- PO3PaxXyHKOBHI BapiaHT 218605
5. Piuna HOpMa aMOpTU3alIitHUX BlApPaxXyBaHb, %o 15
6. BuTpaTu Ha peMOHT Ta yTpuMaHHs 00JagHaHHs, %o 0 CyMU 50
7. CymapHa NOTY>KHICTb €JICKTPOABUTYHIB, KBT
- 0a3oBuii BaplaHT 40
- PO3paxyHKOBHIi BapiaHT 38
8. Pexxum podoTH Ha poTA31 A0OH, 3MIH 2
9. TpuBaNmiCcTh 3MIHM, TOJUH 12
10. Tapu 3a 1 kBr*roza enexrpoeHeprii, rpH. 1,325
11. Inoma mig oOnagHAHHSIM, M KB.
- 0a30BHii BaplaHT 10
- PO3pPaxXyHKOBHII BapiaHT 8
12. Bapricth 1 M KB. IIJIOIII, TPH. 1420
13. Butparu Ha yTpuMaHHs Ta aMOPTH3aLito o, %o 10 0,5
BapTOCTI
14. HopmaTupHUH KOSPIIIEHT €KOHOMIYHOI €(h)eKTUBHOCTI 0,15

2

15. KoeimieHT BUKOpUCTaHHS 001aJHAHHS
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[TponosxenHs Tadbmmui 4.1

[TokazHuKu 3HAYCHHS
- 0a30BUi BapiaHT 0,92
- pO3paxyHKOBH BapiaHT 0,847

Po3paxyHOK 0THOpa30BHX BUTpAT

Po3paxyHok piuHOi mpoaykTrBHOCTI HOpii (I1) BU3HaUaemo mo gopmyJi:

M=n-K, -T,,"K;- T K,
JIE M — TPOJYKTUBHICTh HOPIi, T/TOL.;
K, — kiapKICTh 0014/ THAHHS, IIT.
Ts — TPUBAIIICTD 3MIHU, TO/L.;
K, — pexum poboTH Ha poTA3i 100M, 3MiH;
T — pesxum poOOTH MIANPUEMCTBA B PIK, A10;
K; — koediiieHT BUKOpUCTaHHS 00J1aTHAHHS,

BazoBwuii BapianT

[1 =250-2-12-2-300-0,92 = 2318400 1/pik;

>

Po3paxyHOK KamiTajbHUX BUTPAT

[TeBHa nepBicHA BaApTICTh OOJIAIHAHHS BU3HAYAETHCS IO POPMYIIL;

K=K, +K; + K. + Ky + Ky,

ne K, — BapticTe npuadanHs 00JialHaHHS, TPH.;
K, — TpancnioptHi BuTparu, rpH. (5% a0 K,);
K. — 3arotiBenpHO-cKnaacki BuTpary, rpu. (1,25% mo K,);
K,, — MoHTaxH1 poboTH, rpH. (25% 10 K,);
Kpp — npoekTHi podoTy, rpH. (4% 10 K,).
BazoBwuii BapianT
o = 181710-2 = 363420 rpu.;
= 363420-0,05 = 18171 rpu;
¢ = 363420-0,0125 = 4542,75 rpu.;
u = 363420-0,25 = 90855 rpH.;

=1

A S A A

(4.1)

(4.2)
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K = 363420+ 0,04 = 14536,8 rpH.;
Kg = 363420 + 18171 + 4542,75 + 90855 + 14536,8 = 491525,5 rps.
Po3paxyHkoBuii BapiaHT
K, = 218605 rpu.;
Kt = 218605- 0,05 =10930,25 rpH.;
Kc = 218605-0,0125 = 2732,56 rpH.;
Km = 218605-0,25 = 54651,25 rpH.;
Knp = 218605 - 0,04 = 8744,2rpH.;
Kp = 218605 + 10930,25 + 2732,56 + 54651,25 + 8744,2 = 295663,3 rpH.
[Turomi kamitanoBkiaaeHHs (Km) BU3Ha4arOThCs 3a GOPMYIIOK0:
K, = K/n, rpu., (4.3)
ne K — noBHa nepBicHa BapTiCTh 00JaJHAHHS, TPH.;
1 — plYHA TPOAYKTHBHICTh HOPII, T/PIK;

BazoBwuii BapianT
K, = 491525,5/2318400 = 0,21 rpH.;
Po3paxyHkoBuii BapiaHT

Knp = 295663,3/2318400 = 0,13 rpH;

Pospaxynox sminnux nomoynux eumpam

Butparu Ha enekTpoeHeprito (Be) Bu3HayaroThes Mo (opMyIii:
Be = Ny T-Ksg Kiyr * e /cose, rpu., (4.4)

Jle N — cymapHa MOTYKHICTh €JIEKTPOABUTYHIB, KBT;
T — piunmii poHa poOo4Oro yacy o0s1aHaHHS, TOJIUH;

K5 — Koe(inieHT, o BpaxoBye BTPATH €IEKTPOCHEPT1i B MEPEXI] 3aBOY,

(1,06);

Kiur — KO€QIIIEHT BUKOPUCTAHHS MPOLYKTHBHOCTI 00naaHaHHs, (0,8);

L. — Tapud 3a 1 kBT*roa. enekrpoeHeprii, rpH.;
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cos¢ — KKJ/I enekrpoasurysis, (0,92);,
Piunuii pona pobGovoro yacy oOnaHaHHs, TOJWH, BAZHAYAETHCS 3a

(bopmy 010!
T = Ty P-Tyy, ron, 4.5)

ne Tp — peskum poOOTH NMIANPUEMCTBA B PIK, 10,
P — pesxxuiM poOoTH Ha TPOTHA31 J00H, 3MiH;

T. — TPUBAIICTh 3MIHU, TOJL.;
T =300-2-12=7200 roauH.
BazoBwuii BapianT
B = 40-7200-1,06-0,8-1,325/0,92 = 351735,6 rpH.;
Po3paxyHkoBuii BapiaHT
Bep, = 38-7200-1,06-0,8-1,325/0,92 = 334148,9 rpu.;
PiuHa cyma amopru3zaiiiitHux BiapaxyBaHb (A) BU3HAYatOTHCS 3a (POPMYJIOHO:
A = K-H,/100, rpH., (4.6)

ne H, — piuna HOpMa aMOpTH3aLiifHAX BIAPaxyBaHb, %o

bazoBuii BapianT Ay = 491525,5-15/100 = 73728,8 rpH.;

Pospaxynkosuil Bapiant A, = 295663,3+15/100 = 44349,5 rpu.;

Burtpartn Ha peMOHT Ta yTpuMaHHs oOnanHaHHs (Bp) BU3HAYAIOTHCS N0
bopmyi:

B, = A-Hp/100, rpu., (4.7)

ne Hp, — BUTpaT Ha pEMOHT Ta yTpuMaHHs o0agHaHHs, %o,

BbazoBwii BapianT

Bp6 = 73728,8-50/100 = 36,864,3 rpH.;

Bpp = 44349,5-50/100 = 22174,7 rpH.;
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3aranpHa cyma 3MIHHMX MOTOYHHUX BUTPAT NpHUBEAcHA B Tal0m. 3.3.

Tabmunsg 4.2
Crarti BUTpar bazoBuii BapiaHT Po3paxyHkoBuii BapianT | 3MiHa BUTpAT
Beboro | Ha11(C6) | Bevoro |HalT(Cp) |HalT
Enexrpoenepris | 351735.,6 0,15 3341489 0,14 -0,01
AMopTH3aliiiHi 737283 0,03 443495 0,02 -0,01
BIJIpAXYBaHHS
Butparu Ha
PEMOHT Ta 368643 0,016 221747 0,009 -0,007
yTPUMAaHHS
oOnaHaHHs
Bceroro 4623287 0,196 4006731 0,169 -0,027

Po3paxyHOK MOKa3HUKIB EKOHOMIYHOT €()EKTUBHOCTI KaliTaIbHUX BKJIAICHb

Piunnii exkonomiunmii epekt (Ep) BU3HAUAOTHCS IO POPMYi:
Ep = [(Co + Eu * Kug) = (Cp + Ey # Kpp)] I, (4.8)
ne EH — HopMaTuBHUH KOEPIIEHT €EKOHOMIYHOT €()EKTUBHOCTI,
Ep = [(0,196 + 0,15-0,21) - (0,169 + 0,15+ 0,13)] - 2318400 = 90417,6 rpu

4.2 OxopoHa npaui Ta npaBujia 0e3ne4Hol eKCIuIyaTamii

BupoOHnul mpouecn MOBHHHI BIJNOBIAATH  3aTBEPIKEHUM  MPOCKTAM,
TEXHOJOTIYHIA JAOKYMEHTAIll Ta 1HIOIMM HOPMAaTHMBHMM NPABOBMM akTam. Bumoru
Oe3neKn 10 TEXHOJIOTTYHMX MPOLECIB MAKOTh OYTHM BHUKJIAQACHI Y TEXHOJOTTYHHMX
JOKYMEHTaX, 3aTBEPUKEHMX Yy  BCTAHOBIICHOMY  MOPSAKY. TEeXHOJIOrivHa
JOKYMEHTAL(lsl TOBMHHA MICTUTH BHMOTHM O€3MEKM OCHOBHHUX Ta JOMOMDKHHMX
POLIECIB.

TexXHONOrYHI TPOLECH, MAIIUHKW, MEXAHI3MHU, BUPOOHHMYE OOJIaAHAHHS
NOBUHHI BIAMOBIJATH BHMOIraM HOPMATWMBHUX MMPABOBUX AaKTIB Ta HOPMATHBHHMX
TEXHIYHUX JOKYMEHTIB IIOAO TOXKEXKHOI, €JIEeKTpo- Ta BHOYX00E3MeKH,

3aTBCPPKCHUX YV BCTAHOBJICHOMY IIOPAAKY.
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3axonM 3axucTy BiA HEOE3MEeK, BUMOTM OE3MEKW MOBUHHI BHKIIANATHCS Y
TEXHOJIOTTYHIA TOKyMEHTALi Y BUIJISAl BKa31BOK, MPUIKCIB HA OE3NEYHE BUKOHAHHS
po0OTH, a TAKOK 3aCTOCYBaHHS 3aCO0IB 3aXUCTY MPalliBHUKIB.

JlocTaBka, npuiiMaHHs1, 30epiraHHs Ta NepepoOKa 3epHa MOBUHHI BIANOBIIATH
BAMOTI'aM IMPOEKTIB, TEXHOJIOTIYHOI TOKYMEHTALIi, 3aTBEPUKEHAM Y BCTAHOBIICHOMY
nopsiaky. [12]

[Tpn nepecyBaHH1 Ta 3HAXOKEHH] HA TEPUTOPIi BUPOOHUYOTO (OYyA1BETBHOTO)
MalJaHuYMKa TPaLiBHUKM, K1 OOCIYyrOBYIOTH HOPpIi, 3000B'sI3aHI JOTPUMYBATUCS
TaKNX 3aX0/I1B OE3MEKH:

- OyTM YBOKHUM [0 BCIX MONEPEHKYBATPHUX 3HAKIB Ta CHTHATIB, IIO
MOJAOTHCS TPAHCTIOPTHUMU 3aco0amMu Ta 00JIaIHAHHSIM,

- XOIUTH MIMOXITHAUMHU JOPLKKAMH, TMEPEXOIUTH aBTOMOOUIBHI JOpPOTH 1
3QTI3HAYH]1 KOJIi y BCTAHOBJIEHUX MICISIX, MPOXOASYM JOPOTOK0, WTH y3014usim
HA3yCTPiy TPAHCHOPTY, IO pyXaeThes. [13]

[I{o6 BHPOOHMUTBO y MLEXYy MOPOXOAWIO O€3MEYHO, 3BEPTAKOTh YBary Ha
NOKPALIEHHS YMOB POOOTH HA BIABEICHUX MICLAX, CAME Ha:

- XOpolle BEHTWIALIAHE 3a0€3MECUYCHHS NPHUMILICHHS Ha BHPOOHHUIITBI,
JOCTaTHSl OCBITJIEHICTh UEXIB, BHJAICHHS NWIIOKA HAa POOOYMX MICISX, BYACHE
BHUJAJICHHS BIOXOAIB HAa BHPOOHWUTBI, NOTPUMAHHS MPABUJIBHOI TEMMEPATYPU Y
1EXY, Ta HA POOOYOMY MICIII;

- IpA poOOTI yChOro 00JaJHAHHS, BUACHE BUSBJICHHS Ta YCYHEHHS MOKITUBUAX
HECMPABHOCTEHM, BUTIK KHCIOTH, BUKWIM METaly, Ta BUHUKHCHHS NOJYM s TpH
HarpiBaHHI MPUCTPOIB, yAAp CTPYMOM, HEMPABUIILHOIO CTAPTY EJIEKTPO YCTAHOBOK Ta
1HIIL.;

- 3QJIy4YCHHsS HOBUX TMPALIBHUKIB JO O3HAMOMIIEHHS , 3 yCIMa HOPMaMH,
npaBujaMu MO0 TOBO/UKCHHS ce0€ Ha BUPOOHMIITBI, Ta TEXHIKOK OE3MEKH,

NEPIOJMYHO MOBHHHI BiIOYBAaTHCS HABYaHHS, a TAKOXK arecTarli, mo0 MepeBipuTH

3HAHHSI MTPALliBHUKIB.

[TpariBHUKH, siKI 0OCTYTOBYFOTh HOPIi MOBUHH1 3HATH:
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- OyAoBy, NpUHUMN [ii, PeKUMU POOOTH, MPaBWIA YIPABIIHHS HOPIEK Ta
NOPSIOK i1 0OCITyrOBYyBaHHS;

- BIUIAB Ha JIFOAWHY HEOE3NEYHUX Ta LIKIUIMBUX BUPOOHUUYMX (PaKTOPIB, K1
MO>KYyTh BAHMKHYTH M1J] 4ac POOOTH, Ta 3aX0IM 3aXHUCTY BiJ iX BIUIMBY;

- BUMOIM OXOPOHM Tpamli, eneKkTpoOe3nekn, BHPOOHMYOI CaHITapii,
MOKEXKHOT Ta MPOMUCIIOBOT OE3MEKH IMiJT 4ac EKCIITyaralli Hopii;

- CHTH&IM  OMOBIWIEHHS  NOPO  MOXEXKY,  MICIE  pO3TallyBaHHsS
IPOTUIOKEKHOTO 00IaHAHHS Ta IEPBUHHUX 3aCO01B MOKEKOTACIHHS,

- micie 30epiraHHs anTeYKH.

VY Oynb-KOMy MIANPUEMCTBI HAasIBHI CBOi MpaBHJa, Ta TEXHIKA Oe3meku, Oe3
SKMX KOPEKTHHI MpoLec Ha BAPOOHUIITBI HEMOKITUBHUH 1 1X BApTO JOTPUMYBATHUCS:

- 10 00CJIyTOBYBaHHS HOPIH JOMYCKAOThCS MPaliBHUKKA HE Mojioami 18 pokis.,
K1 MPOHIUIM METUYHHNA OTJISl, HABYAHHS 32 BIAMOBIIHUMH MTPOrpaMaMu, NEPEBIPKY
3HaHb B O0CSA31 THCTPYKIi 3 OXOpOHW mpail 3a mnpodeciero (MpodecissMu, Mo
MOEHYIOTHCS ) T IHCTPYKTAK HA poOOYOMY MiCIll 3 0€3MEYHOr0 BUKOHAHHS POOIT.

- SKOIO MpAaliBHUK BHUKOHYE 3aBJAHHS, SIKE WOMY HE JOPYyYald paHiLIe,
MOTPIOHO MPOBECTH yC1 HEOOX1/IHI A0JATKOBI THCTPYKTAXKI, SIKI CTOCYIOTHCSI OXOPOHHU
npaili, st O€3MeYHOr0 BUKOHAHHSI 3aB/IaHHS,

- y mpoueci BUKOHaHHS poOOTH, CHiJ MNWIBHO CHIAKYBaTH 3a poOoumm
OPOLECOM, Ta HEMOTPIOHO TEPEMUKATH yBary, Ha SIKICb CTOPOHHI, HEMOTPiOHI
(akropu, TypOyBaTH 1HIIKX MPALIBHUKIB, MepeOyBaTH HA MPOi3AHIM TIISHILI.

[TpatiBHUKY, siKI OOCITYTOBYFOTh HOPIi, TOBHHHI:

- 3aCTOCOBYBaTH y mpoueci poOOTH oONaJHaHHS Ta MEXaHI3MH 34
MPU3HAYEHHSIM BIMOBIIHO A0 THCTPYKI[1H 3aBO/1IB-BUPOOHUKIB,;

- MIATPUMYBATH MOPSJOK HA POOOUMX MICISIX, OUMIIATH iX BIJl CMITTS, CHIrY,
b0y, HE JOMYCKaTH NOPYIIEHb MPABHJ CKJIAIyBaHHS MPOAYKIli, MarepianiB Ta
BHAPOOIB,

- JOTPUMYBATHCh TMPABWJI BHYTPIIIHBOIO TPYJOBOTO  PO3MOPSAKY Ta

BCTAHOBJICHUH PEKUM TpaLll Ta BIANOYHHKY;
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- BUKOHYBaTH poOOTYy, II0 BXOAWTH 10 HOro OOOB'S3kiB ad0 JOPY4YEHY
aJMIHICTpPAIlIEI0, 32 YMOBH, 110 BIH HABYCHWM MpaBWil O€3MEUYHOr0 BUKOHAHHS II€i
podoTH;

- YTPUMYBaTH y COPABHOMY CTaHI T4 YMCTOT1 HOPI1i, 0O0JIaJHAHHS, IHCTPYMEHT,
NPUCTPOT, IHBEHTAP Ta 3aCO0M 1HAMBIAYATBHOTO 3aXUCTY,

- BHKOHYBaTd poOOTy, IO BXOAWTh 10 HOro oOOB's3KiB a00 JopydyeHa
MaincTpoMm;

- 3aCTOCOBYBaTHW O€3MeUHl NPUHOMU BUKOHAHHS,

- BMITH KOPHCTYBAaTHUCs MEPBUHHUMH 3aC00aMU TIOKEKOTACIHHS,

- BHUKOHYBAaTH BHMOTHM 3a00POHHUX, MOMEPEKYBATbHUX TA BKAa31BHUX 3HAKIB
Oe3MeKn Ta HAMWCIB, 4 TAaKO)K CUTHAJIB, IO NOJANOTHCA BOMISIMM TPAHCHOPTHHUX
3ac001B Ta MAIIMHICTAMU 1HIINX BAHTAXKOMIIMMAILHUX MAIIUH Ta MEXaHI3MIB;

- 00x0auTH Ha OE€3MEYHii B1ACTaH1 MICLS, 1€ BEAYThCS POOOTH HA BUCOTI,

- BMITH HaJAaBaTH MEPITY TOMOMOTY NOCTpaKAAMM. [12]

Y nexax, aJAMIHICTPAaTMBHMX Ta BHPOOHMYMX MNPUMIMICHHIX MNOTPIOHO
JOTPUMYBATHCS TAKAX BUMOT

— Kareropu4Ho 3a00pPOHEHO MpaliBHUKaM Nepe0yBaTH y HE CBOiX mexax, 0e3
BaroMoi Npu4uHu;

— MOTPIOHO NWJIBHO CTEKUTH 3a CHTHAJOM, SKWH TMOJae BOJINA, 110
MEPEMIITYE€ThCS HA MIAMPUEMCTBI 200 3a €JIEKTPOKPAHAMMU,

— KaTeropu4Ho 3a00pOHSETHCS 3HAXOAWTHCS IMiJI BaHTAKEM sKWil OyB
MITHATANA, Ta TOTPIOHO MO MOMIIMBOCTI OMHMHATH MICISl JI€ HABAHTAXKYIOTh a00
BHBAHTAXKYIOTh TOBAP;

— HE JO03BOJIETHCS 0€3 CIeliabHUX HABUYOK BIAUMHATH €IEKTpornadu,
30IpKA Ta TOPKATHCS KJIEM, €IEKTPOYCTAHOBOK, E€ICKTPONPOBOMIB, Ta 3arajbHO
OCBITIIFOKOYOi apMaTypHu;

— SKOIO, Y TMpaliBHUKA HEMAE JOPYYCHHS TMPALlOBATH 3 MEXaHI3MOM,
BEPCTAaTOM YW MAIOMHOK, TO Y HBOIO HEMAE MpaBa SKOCh B3AEMOJIATH 3 LUM

oOnasHaHHSAM, BKJIFOYATH Ta MPALOBATH HA HBOMY.
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Ha nmianpuemMcTB1 TakoK TPUCYTHI BUMOTH JiIsl OE3MEKH, sIK1 MOYKHA HA3BaTH
cnemiaabHuMu. Konu npariBHUK TPUXOIUTh Ha poOOTY, HOMY MOTPIOHO:

— IOTJISAATH 3aCBOIM POOOYMM OJIATOM: MTPABUIIBHO MOT0 OSTaTH, 3aIPaBIIsTH,
HE MOBUHHI OyTH MPEAMETH, IKi O TEOPETUYHO MOTJIM 3aYENUTHCS 3a IOCh, 3a4iCKa
Mmae OyTH 310paHa y ronoBHui yoip;

— OJSTHYTH B3yTTS [Uisi POOOTH, amKe 3a00pOHSEThCS MPALIOBATH Y
HEBIJNOBIAHOMY B3YTT1, Y HBOMY MOKJIMBO OTPUMATH TPABMY;

— OrJISAATH Miclie POOOTH, HABECTH Y HBOMY MOPSIIOK, 3aiiBl peul npubpary, a
NOTPIOH1 IHCTPYMEHTH 3aJTUIINATH Y 3pyYHOMY Ta O€3MEYHOMY MICI, TEPEKOHATUCS Y
TOMY, 1110 THCTPYMEHT CITPaBHMIA,

— BIOEBHUTHUCSA, 110 MOKPUTTS MIUIOrH poOOYOro MICIisl CpaBHE, 0€3 CIU3bKO1
NOBEPXHI1, BUOOTH, Ta IO YCI MICUA SIKI CTAHOBJIATh HEOE3NEKY, OTOPOIKEHI;

— 3a poOOTH 13 MalIMHAMH Ui MiJIAMAHHS BEJIMKOTO BAHTAXy, NOTPIOHO
NOCTIHHO TMEPEBIPATH iX HA CHOPABHICTb, Ta BIECBHUTHCH Y MPABUIBHOMY
(PYHKI[IOHYBAHHIO T'aJibM, OPTaHIB sIK1 3aXOIUIKOTh BAHTAK, CTPON Ta JAHIIOTIB.

SIKIIO BUKOHYBATH, ONUCAaHHI BUMOTM O€3MEKH, MOXJIMBO MIHIMI3ZYBaTH
HAMOBIPHICTb OTPUMAHHSI TPABMH, MOLIKOKEHHS MPAlliBHAKA Y MPOLEC] BUKOHAHHS
CBOiX MOCAT0BUX 3aBJaHb Ha BUPOOHUIITBI. [13]

[TpaBuna TexHiKK O€3MEKK MPU POOOTI 3 HOPIEKO:

- 3 TPOX CTOPIH OalIMaka AJisi HOro 0OCIyrOByBaHHS 3aJUIIAKOTH HA BiACTaH1
0,7 M BiJ HOpIi BUIbHY TJIOMIAJIKY

- BC1 pyXOMi YaCTHHH HOPIi MOBUHHI OyTH OrOPOKEHI, a BC1 3'€ JHAHHS
TPYO 1 KOKYXIB — NWJICHENPOHUKHI,

- HOpPIW0O  HEOOXIAHO  acnUpHUpyBaTH, a  CJICKTPOOOJaJHAHHA  —
HaA1HHO3a3EMIINTH,

- Ha IOMOCTI 7151 0OCIIyTOBYBaHHS TOJIOBKH HOPI{, SIKIIO BOHA PO3TallOBAaHA
HE Ha MI031, poOsaTh mnepuia BUCOTOK He MeHme 1000 MM 13 CyHUIbHUM

3AIIMATTSM iX 3HU3Y Ha BUCOTY 200 MM.

54



- JUIsl 3DYYHOCTI COOPOKHEHHS OalllMaka BIJCTaHb Bl HOrO HU>KHBOI YACTUHU
JI0 T1JUIOTA MOBUHHO OyTH HEe MeHIe 150 mwm;

- H1 B IKOMY pa3i HE MOYKHA MPOCOBYBATH PYKH B OIJISIIOBI Ta BATPIOHI JIFOKK
HABITh MPH HEPYXOMIH CTPIULll, 3HIMATH OTOPOKEHHS, KOKYXH. BiIKpuBaTh JIHOKH
i1 yac poOOTH HOPIi 3a00POHSIETHCS.

- 0€3 IHCTPYKTaXKy 3 TEXHIKK OC3MEKN HE MOYKHA JONMYCKATH MPAI[IBHUKIB 710
poOOTH 3 HOPIELO;

- 3aXOJUTH 3a OTOPOLKEHHS HEOE3MEUHUX MICIIb;

- PO3MOYMHATA BHKOHAHHA HOBOi, HE TMOB'A3aHOi 3 #oro mnpsMuMu
000B'si3kaMu  poOOTM 0O€3 OTpPUMAaHHsS BIJ MalCTpa I1HCTPYKTKY MNpo Oe3meuHi
[IPANOMH i1 BUKOHAHHS,

- JIOMyCKaTd Ha TEPUTOPI0 OyIiBENbHOr0 (BUPOOHMYOro) MaldaHuYMKa,
poboul micusg y BUpOOHHMYl Ta MOOYTOBI MPHUMILICHHS CTOPOHHIX OCI0, a TakKoX
NpaliBHUKIB y HETBEPE3OMY CTaH;

- nepedyBaTy Ha poOOTI y CTaHI AJKOTOJIBHOIO, HAPKOTMYHOIO YW ITHIIOTO
TOKCUYHOTO CH'ssHIHHSL. [14]

[lepen TUM siK 3aIyCTUTH HOPIKO B poOOTY HEOOX1AHO MPOBECTH ii 30BHILIHINA
OIJIsi/I, IEPEBIPUTH UM HOPISL MA€E 3a3€MIJICHHS, COIPABHICTh €JIEKTPOOOIaAHAHHS.

[Tepen ekcmiyaramieto Hopii ii BUOPOOOBYIOTH HAa XOJOCTOMY  XOJY,
NEPEBIPAIOYMA YU BCl HEMOJAAKM YCYHEHI1 1 UM CHPAlbOBYIOTH aBapliiHl BUMUKaYl.
YCyHyBIIM BCl BHSIBIICHI JOe()EKTH NPUCTYNAKOTh 10 BHUINPOOYBaHHS HOPIl Mix
HABAHTAKCHHSIM.

JInss MHTT€BOT 3yNMHKKA B MICHSX PO3BAHTAKCHHS Ta 3aBAHTAKECHHS HOPIi
BCTAHOBJIFOKOTECS aBapiiiHi KHOMKW ,,Ctorm”. Ha HOpii BCTAHOBIIIOETHCS 3BYKOBA
CUPEHa, JUId MoJayl MONEPEIKYBAJTBHOTO CUTHANY Mepea myckom Hopii. Ilyck
nepeadavyaeThCs TUTBKU 3 OJHOTO MICIISL.

[Tix yac 3ynuHKKA HOPIi BUMHKAIOTh €JICKTPOABUIYH Ta BIIAKOTH TAONWUKy ,.He

!77

BMUKATH TPALIOIOTH JIFOIU MICAS YOro MPOBOJSATH HATIr CTPIYKK, OYMIICHHS

3daBaHTAXKYBaJIbHUX BOPOHOK, 3MallCHHA IIOBCPXOHbL Ta X OYMIICHH:A, HaJIaAKy Ta
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peryntoBaHHs By3JiB. Hopii 00OB’SI3KOBO MOBHHHI MaTW BUTSDKHI BEHTWJISALI Ta
acrniparliiiHi CHCTEMHU.

Y BuUmagKy KOJM HOPIS HE MAa€ JAATYMKIB MIANOPY Ta Pelie KOHTPOJIIO
HIBUAKOCTI, 10 POOOTH HOpis HE momyckaerbes. [lIuprHa KOBINIB HOPii MOBHHHA
OyTn MeHIa mmpuHK cTpiukd Ha 0,025 — 0,030 m. He nomyckaeThcs, mod cTpivka Ta
KOBII TOPKAJIKMCS FOJIOBKM Ta OamiMaka HOPii, BHYTPILIHIX CTIHOK TPYO Ta KOKyXiB.

JInsg yHUKHEHHsS TPaBMYBAHHS JIFOJCH BCl PyXOMl1 YacTUHM HOPii, 10 SKHX
MO>KJTUBHI TOCTYIT OOCIYTOBYKOUOTO MEPCOHANY 1 0€10, SIK1 MPALKOKOTH MOOIHA3Y HOPIi
NOBUHHI OyTH OrOpOJUKEHI CITKOK abo MeTaneBuMu Trpatamu. KareropmyHo
3a00POHSETHCS MPOBOJUTH 3MAIICHHS, PErYJIIOBAHHS, PEMOHT BY3JIIB HOPIi MpH
BBIMKHEHOMY JBHTYHy. ['0joBka Ta Oammak mMOBHMHHI OyTH WA €IHAH1 10
acmipauiiiHoi cucremu. Ilin wac poOoTH HOpIi OMIAJOBI JBEpLATA Ta JIOKH Ha
OamMaky Ta TOJIOBLI MOBMHHI OyTM 3a4MHCHI. ByHKEpH A 3aCMNaHHS MOBWHHI
MaTH MyCKOBUI MPUCTPIil 3 OOKYBaHHIM Ta 3armo0ikH1 rpath. [12]

[Tpanst poOITHMKIB BUMAarae Hanmpy>KeHHs M s31B PyK Ta HII, a BHCOKa
TEMIEpPATypa, MIABHINEHA BOJOTICTh, 3a0pPyAHEHE TNOBITPS, BEJIMKA KUIBKICTh
PI3HOMAHITHOTO OOJIAHAHHS CTBOPIOKOTH IOAATKOBI TpyAHOUIl. TOMy HOTpUMaHHs
NPaBWJI CaHITapii Ta Tiri€HU A€ 3MOTY 3a0€3MEYNTH 3aXUCT 3J0POB’ sl MPAL[IBHUKA BiJl
T KIIMBUX (PAaKTOPIB 1 MIABUIIMTY MPale3aaTHICTh

BaxxnuBe 3Ha4YeHHS i1 CTBOPECHHsS KOMQpOPTY Ha poOOYOMYy MICIHI Mae
NOHMKEHHS PIBHS LIYMY 32 PaXyHOK O€33BYYHMX JIBUTYHIB, 3SMEHILIEHHS BOJIOTOCTI Ta
3a0pyIHEHOCT1 MOBITPSl, 3HIXKEHHS TEMIIEPAaTypyd BUPOOHWUYOIO MPUMILICHHS
3aBJISKH MOBITPSHO-BUTSKHUX BEHTUIIALIN Ta 1H. [14]

Oco0u, gK1 00CITyTOBYOTh HOPiKO 3000B’s13aH1 MPOMTH THCTPYKTAXK 3 OXOPOHU
npatti.

Y pa3l OTpuMaHHS TpPaBMH, 3aXBOPIOBAHHsS a00 TOTIPIIEHHS 3J0POB's
NpaliBHUK TMOBHHEH NPUIIMHUTH POOOTY, CIOBICTUTH MNP0 HEIIACHWH BUMNAJOK
(3aXBOpPIOBAHHS, TMOTIPIICHHS 3J0pOB') CBOro 0O€3MOCEPEIHBOI0  KEPIBHUKA

(MaiicTpa) Ta 3BEpPHYTHCS 3a JOMOMOIOK JO MEANYHKTY a00 HaWOIMKYOro
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MEIUYHOTO 3aKiIaay. Y pa3l OTPUMAaHHS TPABMH IHIIMM MPALIBHUKOM HEOOXIIHO
OPUIMAHUATH POOOTY, BXKUTH 3aXO1B OO0 HAJAHHS MEPIIOi JOMOMOTH MOTEPIIIOMY
Ta HETalHO CIIOBICTUTH MPO HELIACHWUI BUIMAI0K MaiicTpa a00 BUILOTO KEPIBHUKA.

BaHntaxHO-po3BaHTaKyBaIbHI POOOTH MOBHHHI BUKOHYBATHCh BIAMNOBIAHO 10
BUMOT TEXHOJIOTTYHOT JOKYMEHTAIlli, 3aTBEP/PKEHOI B YCTAHOBJICHOMY MOPSIKY.
®D13MYHE HABAHTAXKCHHS T11]] YaC BUKOHAHHS! BAHTAXKHKUX 1 PO3BAHTAKYBAJIBHUX POOIT
BPYYHY MA€ BIANOBIIATH TITE€HIYHAM HOPMaM, 3aTBEPKEHUM Y TIOPSAIKY

Bigxomm BUpOOHMITBA, IO CTAHOBJATH HEOE3NEKYy JUIS JIFOJUHU  Ta
HABKOJMIIHBOTO CEPENOBUIIA, TMOBHHHI BHAAIATHCS 3 POOOUYMX MiCIb Ta 3
OPUMIIIEHb Yy MIpy 1X HAKOMHWYEHHS Ta 3HEIIKOKYBAaTHUCh CHOCOOAMH,
nepea0aueHUMU YAHHUAM 3aKOHOJIAaBCTBOM.

CHucTeMH KOHTPOJIIO Ta YMPAB/IHHS TEXHOJOTITYHMMH MPOIECAMU IMOBHUHHI
3a0e3mneuyBaTh HAAIMHWIA 3aXUCT MPAL[IBHUKIB Bl MOKIMBOTO MPOSIBY HEOE3MEUHUX
YU LIKIJIMBUX BUPOOHWYMX (PAKTOPIB, & TAKOK aBap1iHE BIAKIFOYECHHS BUPOOHUYOTO

oOnaaHaHHs. [15]

4.3 OxopoHA HABKOJIHUIIHBOTO CEPeI0BHINA

Y Hamnii KkpaiHi OXOpOHA HABKOJMUIHBOIO CEPEAOBULIA PErVIAMEHTYETHCS
OcHoBHuM 3akoHOM - KoHcTutymieto Ykpainu. KoMIIekC HayKOBO-TEXHIYHUX,
OpraHizamiiiHuX 1 TPOMAACBKMX 3aXOAIB TMOKIMKAHWHA BHPILIUTH HAWCOCTPIOIy 1
aKTyaJbHy MpoOJieMy JIFOACTBA - 30€PEIKCHHS MPUPOJIU JUIsl CYHaCHOTO 1 MadOyTHIX
MOKOJIIHb.

BupoOununii npouec xmbdonpuiiManbHUX Ta 3€PHONEPEPOOHHUX MIANPUEMCTB
ICTOTHO BIUIMBAE HA CTaH HABKOJMIIHBOTO  cepenoBumia. Lleli  BuB
XapaKTEPU3YEThCSI HACTYTHUMU OCHOBHMMH HANpPsSMKAMH: 3a0pyJAHCHHS MOBITPS 3a
pPaxXyHOK BUKMAY MHJIYy 1 TOKCHMYHUX PEYOBHMH, 3a0pyIHEHHS 3E€PHOMPOAYKTIB,

BHJICJIEHHS CTIYHMX BOJI, BAPOOHUYMIA 1Ty M.
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B npoiieci ouMineHHs 3epHA Bl JOMIMIOK 1 CYXOTO OYMIICHHS HOTro MOBEPXHI,
a TaKOX MPH NEPEMILIEHHSAX 3€PHA YTBOPIOETHCS 3HAYHA KUIBKICTh MIHEPAIBHOTO Ta
opraniuHoro nuiy. [Ipu moapiOHEHH] 1 COPTYBAHHI 3€pHA 1 MPOMIKHHUX MPOIYKTIB
TaKOX YTBOPIOETHCS MW, KA B PAAl BHMAIKIB MPEACTABISE LIHHY BUCOKOOLTKOBY
¢pakuito 6opourHa, BTpara ii HEnpHITy CTUMA.

JIiist 3amo0iraHHs BUHOCY MUY B arMoc(epy 1 3a0pyJHEHHS MPUJIENIIOl 110
MIIPUEMCTBA MICIIEBOCTI Ha 3aBOJI MepeadavyeHa CUCTEMa acmipanii 3 MEBHOIO
KUTBbKICTIO BIACMOKTYETBCS TOBITPS 3 YCIX TOYOK MUAJIOBHIIJICHHSI.

[ToBiTpst HAIHO OUYMIIAETBCA BIJ MUY B MNWIOBIIOKPEMIIIOBAYl PI3HUX
KOHCTPYKUIA. Bukuam muny B atMocdepy Ha HOBUX OOPOIIHOMENIbHUX 3aBOJAX, SIK
NPABWIIO, HU)KYE BCTAHOBICHUX HOPM. [Topsiiok BU3HAYECHHS TPAHUYHO JTOMYCTUMUX
xkoHueHTpauii (I'/IK) BUKMAIB WIKIAJMBAX PEYOBHH B aTMOC(Epy PErIaMEeHTYEThCS
JCTY T'OCT 17.2.02-78 «Oxopona npupoau. Atmocdepa. [IpaBuna BCTaHOBICHHS
IPAaHUYHHUX BUKHIB IKIJUIMBUX PEUOBHH MPOMHUCIOBUMH IT1AMTPUEMCTBAMM.

MeTtonnka BU3HAYEHHS OOCITYy BHKWAIB, BUTPATW TOBITPS 1 KOHUEHTpauii
nuy, po3podsena BH/II3 BcTaHOBIIOE NOPSOK KOHTPOJIKO CYMApHOi 1 OJMHUYHOT
NOTY>KHOCTI BUKUAIB MUY (KUIBKOCTI MUY, BAKAJAETHCS B aTMOC(HEPY 32 OJUHULIO
4yacy) acnipauiifHUMK Ta MTHEBMOTPAHCIIOPTHAMHU YCTAHOBKAMU 1 AMPUEMCTBAMMU 31
30epiranHs Ta nepepoOKu 3epHa.

BianoBiiHO A0 A1OYMX HOPM KOHIICHTpAIllS MUY B TMOBITPI, IO BUKUAAETHCS
B aTMOC(epy, HE MMOBUHHA MEPEBULIYBATH JTOMYCTUMY KOHILICHTPALIIFO MHJIYy B MOBITPI
poOoumx 30H Okl HIXK B 15 pasi, T. E. He Guibiie 60 Mr / M3 ast 36pHOBOTO MUY
i 100 mr / M - qns GopowHsHui. JIns MiANPUEMCTB CUCTEMH XIiOOMPOIYKTIB B
noBiTpi poGo4oi 30HM BUPOOHMuUMX mnpuMilieHb ['J[K 3epHOBOro muiy moOBHHHA
ckiazaty 4 mMr/ m°,

KpiMm HeratuBHUX HACHIAKIB 3a0pyAHEHHS aTMOCPEPHOTO MOBITPSL, 3EPHOBHH 1
OOPOIIHSHWI MU € MPUYMHOK BHHUKHEHHS BHOYXIB Ha XJ10ONpUAMAIBHUX, 1

3epHONEPEPOOHUX MiANPUEMCTBAX. BUOyX MWIONOBITPSHOI CyMiml BiAOYBa€eThCsS
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NPH HAIBHOCTI MEBHOI KOHIEHTpALli (BUOyX0oHe0e3MeuHoi) 1 [Kepena 3amaatOBaHHs
3 TEMIEPATYPOIO 1 CHEPTIELD, JOCTATHLOIO ISl 3aliMaHHSI.

3anuaeHICTh NOBITPS B BUPOOHUYHX MPUMILIECHHSX 3HAYHOKO MIPOKO 3aJIEXKUTh
BiJl repMeTH3allli 00NaJHaHH, B PEKMMIB BIICMOKTYBAHHSI MOBITPs acmipamiiHuX
MalIMH 1 1HIIMX TOYOK MUJIOBUAUICHHS, B1J KOHCTPYKTUBHOTO BUKOHAHHS, CTAaHY 1
PEXKHUMIB poOOTH POOOUYMX OPraHiB MAIIHH.

[Topsan 13 3a0pyQHEHHSIM TMOBITPS B PE3yJIbTaTl NUIOBHIUICHHS MPAKTHKA
XIMIYHOT'O 3aXUCTy 3€PHONPOAYKTIB BiJ IIKITHUKIB MOB'S13aHA 3 BUKAIOM TOKCUYHUX
pedoBHH B atMocdepy. [Ipenaparu, mo 3acTOCOBYIOTHCS JUTS II€T METH (MECTULIHAIN ),
€ MOTEHIIAHUM JDKEpeaoM 3a0pyJHCHHS HABKOJMIMHBOTO CEPEIOBUINA. TOBITPS,
BOJIM, TPYHTY 1 3€pHONPOAYKTIB. TOKCHYHICTH MECTUIUIIB, XapaKTEP iX BILIUBY,
3TMUIKOBUI BMICT B 3€pPHOIMPOIYKTAX CTPOrO PEMIAMEHTYIOTHCS 1 KOHTPOJIOKTHCS 3
TOYKH 30py TEXHIKM OE3MEKM 1 OXOPOHH HABKOJMIIHBOIO cepeaoBuIna. Hanpukian,
JOMYCTUMHIA 3aJIMIIKOBUH BMICT OPOMHCTOTO METHJY, IO 3aCTOCOBYETHCSA IS
razauii, CTaHoBUTh 35 Mr / KT B 3¢pHa, 10 mMr / kr B GopomHi, 3 Mr/ kr B xii0i 1 1 mr/
M3 B MOBITP1 poO0YOi 30HM.

ToMy KOXEH mpenapar, 3anpoBaKyBaHWil [uisi OOpOTBOM 31 IIKITHUKAMHU
3€pPHONPOAYKTIB, PETENIBHO BUBYAKOTH 1 BCTAHOBIOOTH YMOBH HOTO 3aCTOCYBAHHS,
HOPMHM BUTpAT, OL[IHIOKTH MOKIIMBI HETATHBHI HACHIJKHA 3aCTOCYBAHHsI, TPAHUYHO
JOIMyCTHMI KOHIIEHTpALlii HOro B 36pHOMPOAYKTaXx, MOBITP1, BOJI 1 HA TPYHTI, & TAKOXK
3axoau Oe3MeKu MpH poOOT1 3 HAM.

Ha GopoiHoMenbHrX 3aBoAaX MIMOPIYHO MPOBOAATH Ta3allilo BCIX BUPOOHHUYMX
npuMilieHb. [lpy miarotoBui a0 razamii HEOOXIAHO CyBOpPE HOOTPUMAHHS i
TEXHONOT1i, 3a0€3MeUeHHs] TEPMETUYHOCTI 1 YACTOTH MPUMILICHD, TIOTIEPEAHS OLIIHKA
METEOPOJIOTIYHUX YMOB MEPIOAY Ta3amii Ta aeraszamii (BOJOTICTh, TEMIEPATYPA, TUCK
noBiTps). KOHTponk 3a MpOBEACHHSIM MPOLECY raszauii 1 TOBHOTOK Jera3aiii micis
XIMIYHOT OOpOOKM TPUMIIICHb, BU3HAYCHHS 3AJIMIIKOBOIO BMICTY MECTHUIUIIB,
MOPSIIOK 37a4l 00'€KTIB MICHs rasaiii rapaHTyrTh O€3MEKy [UX 3aX0/IB JJIs JIFOJCH 1

3HIKYIOTh PIBEHb 3a0pYIHEHHS HABKOJIMIIHBOTO CEPEIOBULIA.
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3epHOnEepepoOH]l MIANPUEMCTBA BUKOPUCTOBYIOTH BOJAY JUISl BHPOOHWUYMX
(TEXHOJIOTTYHKMX) MOTPEO, HA TOCHOMAPCHKO-MOOYTOBI IUTl 1 mokeskoraciHHs. Ha
OOpPOIIHOMENBPHUX 3aBOJAX BOAY BHTPAuYarOTh Ha OOpPOOKYy 3€pHa B MalIMHAX
MOKPOIO JIyIICHHS, arnmapaTax 1 MalluHAX JUIs 3BOJIOKEHHS 3€PHA, ISl OXOJIOKCHHS
BaJIbL[IB BAJIbIIbOBUX BEPCTATIB 1 AJ1s1 0OPOOKH MOBITPS B KOHIULIOHEPAX.

Butpatn BH3HAuUarOThCAd 3 ypaxyBaHHSIM BOAM B OOOPOTHIH CHCTEMI
BOJOIMOCTAYaHHS. B CHCTEMI OXOJOKCHHSI BAIBLIB 1 PEUUPKYJSALIi B TPOMUBHUX
KaMepax KOHAWLIOHEPIB. Y BIANOBIAHOCTI 3 HUM B NOOYTOBY 1 BHPOOHHYY
KaHaJT13awiio BIABOAUTECS 10 6 M3 / TOJI CTIYHUX BOJI.

BupoOHu4i CTiyHI BOJAM MOAUIAIOTH Ha HE3a0pPyJaHEH! (B OCHOBHOMY
OXOJIOJUKYIOY1) 1 3a0pyJHEH] MIC/ MalUIMH MOKPOTO JIVHICHHS. Y CTIYHMX BOJAAX
MICHS MAIMH MOKPOTO JYIIEHHS MICTATHCS YACTHHKH OPraHIYHOTO 1 MIHEPAIBLHOTO
NOXO/DKEHHS, MIKpoopraHiamu. LI Boam (PUIbTPyrOTH 4Yepe3 CUTA B CIELIATBbHUX
cenaparopax, MOKpPl BIAXOAM BIJUKMMAKOTh, MPOCYUIYIOTh 1 BHKOPUCTOBYIOTH IS
KOpMOBHX LuIeH. CTyImiHb OYMUICHHS BOAW BiX JOMIIIOK nocsrae 55%. Bopa
BHBOJUTHCS B KAHATI3aLII0 IS TOJAJIBIIOTO OUYMILEHHS 1 00€33apakeHHs B CUCTEMI

OYHMCHHUX CIIOPY CTIYHUX BOA A0 YCTAHOBJICHUX BOI[OOXOpOHHOi HOPMM.
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BUCHOBKHI

[TpoBeneHO aHal3 ICHYIOYMX KOHCTPYKIIM TEXHOJIOTTYHOrO OOJaJHAHHS s
BEPTUKAIBHOIO  TPAHCHOPTYBAHHS  3€PHONPOAYKTIB. PO3risiHyB  0COOMMBOCTI
NPOCKTYBAaHHS 3€PHOBUX HOPI, 0coOMMBOCTI iX KOHCTpPyKWiil. [IpoBeneHo
PO3paxyHKH Ta OOIPYHTYBAB PEXKUMU POOOTH TPAHCIOPTHOrO OOJaTHAHHS, SIKE
oOpaB B poOOTI B SKOCTI MPEAMETY JochikeHHs. [IpoaHanizoBaHO I1CHYrOUI
HEOE3NEKM Ta 3aXOAW 3 OXOPOHM Mpall Ha 3€pPHONEPEPOOHOMY IMiIIPUEMCTBI,
PO3IJISIHYB MpaBuiia OE3MEYHOI eKCIITyaTarii Hopii.

Po3paxoBaHo Ta 0OTpyHTYBaB MapaMETPU Ta PEXKUMU pOOOTH 3€pPHOBOT HOPII.

VY 3aranbHOMY PO3[LT1I HABEAEHO CTUCIY OLIHKA CYYacCHOI'O CTaHy MPEAMETY 1
00’ekTy po3poOKH; OOrPYHTYBaB aKTyaJbHICTb POOOTM Ta NIACTaBUA Ajisd i
BUKOHAHHS, METY pOOOTH; MO>KJIHBI C()EPH 3aCTOCYBAHHS ii PE3YJIbTATIB, MPAKTUYHE
3HAUEHHS KB (ikaliitHoi poOoTH.

Y TEXHOJIOTTYHOMY PO3/I1I1 PO3IJIIHYTO TEXHOJIOTTUHY CXEMY MPUIMAHHS 3€PHa,
0COOIMBOCTI KOHCTPYKIIIT HOPIi, MpaBMJIia MOHTAXY Ta EKCILTyaranli Hopii

Y KOHCTPYKTOPCBKOMY PO3JiJl PO3PaXOBAaHO KOHCTPYKTHBHI Ta PEKUMHI
napameTpu HOpli, PO3MISHYB OCOOJMBOCTI KIHEMATHYHOi cxemu, miAiOpas
EJICKTPOJABHUIYH Ta PO3paxyBaB BiAMOBIAHUIA PEIYKTOP.

Y po3auni €KOHOMIKM, OXOPOHHM TMpalll Ta HABKOJMIIHBOIO CEPEAOBMINA
po3paxyBaB €KOHOMIYHY €(EKTHUBHICTb BUKOPHCTAHWX TEXHIYHMUX PILICHb,
3anponoHyBaB O€3MeUHI YMOBH Mpalll OnepaTopa, a TakoK 3aX0Ju II0JI0 YCYHECHHS
IIK1IJTABOTO BILJIMBY MAIIMHU HA TOBKLIJIS.

Po3paxoBana HOpis Moxke OyTM  BHUKOPACTaHA B yMOBaX  poOOTH
3epHONPUIMATIBHOTO €JIEBATOPA B CUCTEMI TPAHCITOPTHOTO OOJIaIHAHHS.

Cdeporo 3actocyBaHHs Pe3yJIbTAaTiB poOOTH € BUPOOHUIITBO 3aCOOIB Mayoi
MeEXaHi3alli py4Hoi npaui y CiIbCbKOMY TOCIOAAPCTBI.

['padiuna yacTiHA MPOEKTY CTAaHOBUTH 4 apkyuni gopmary Al.
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