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MIHICTEPCTBO OCBITW | HAYKW YKPATHW/ OEPXXABHWIA 3AKJAL
& 3HanaeHo nocunanb: 0,01% id: 1

«JIYTAHCbKU HALIOHANBHUW YHIBEPCUTET IMEHI TAPACA LLEBYEHKA»

®AKYJIbTET TEXHONOT I TA IHGOPMALIMHUX CUCTEM KADEPA NMPOPECINHOT OCBITH
PECTOPAHHOTI O | TYPUCTUYHOI O BI3HECY 3B0PLLEHKO HATAIA CEPIIIBHA YOOCKOHANEHHA
TEXHOJIOTIYHOI O NPOLECY MIOHMUBKOI OINIbHALI BAHTAXXHUX ABTOMOGEIJ1IB
KeanicikauinHa poboTa 3a cneuianbHicTio 015.38

84 3nanaero nocunatb: 0% id: 2
«[podhecinHa ocBiTa»
OCBiITHbO-NpoeciiHa nporpama

&4 3HaiigeHo nocunanb: 0% id: 3
«TpaHcnopT»

OcobucTunni nignuc - H. C. 360puieHKo HayKoBu KepiBHUK - .
K.T.H., goueHT [1. B. CaBeHoK (nianuc) (mnocaga, HayKoOBUIN CTYMiHb, HAYKOBE 3BaHHA, iHiliann,
npizsue) 3as. kadenpwn - K.M.H., goueHT, B. B. bypayH_ (nianwuc) (nocapa,

HayKOBUI CTYNiHb, HAYKOBE 3BaHHA, iHiuiann, npizsuile) JlybHn - 2026 2 MIHICTEPCTBO OCBITU
| HAYKW YKPATHW OEPXXABHWI 3AKNAL

84 3Hanaero nocunats: 0,01% id: 4
«JIYTAHCbKUW HALIOHANbHWWA YHIBEPCUTET IMEHI TAPACA LLUEBYEHKA»

®AKYJIBTET TEXHOJIOT I TA IHOOPMALINHNAX CUCTEM KA®ELPA NMPODECINHOI OCBITU
PECTOPAHHOIO | TYPUCTUYHOI O BIBHECY 3aTtBepaxyto: [lekaH aKynbTeTy TEXHOJIOrIN Ta
iHOpPMaLiNHNX CUCTEM _MoruneHun I'.A. IHauBigyaneHU nnaH 3006yBaya
BULLIOT OCBITW LL0A0 BMKOHAHHA KBaslidikaLinnHoi poboTn 1. 36opuweHko HaTanis CepriiBHa
(npisBuwe, im’q, No 6aTbkoBi 3a06yBaYva) 2. PakynbTeT TEXHOMOrIN Ta iIHPOPMaLLIMHUX CUCTEM 3.
CneuianbHicTb

& 3HangeHo nocnnaHb: 0% id: 5
«[MpodhecinHa ocBiTa. TpaHCMOPT»

4. Kacdhenpa npodecinHoi oCcBiTN pecTopaHHOro i TypuctnyHoro 6isHecy 5. HaykoBun KepiBHUK
CaBeHok IMnTpo Banepinosuny, K.T.H., AOLEHT (Npi3BuLle, iM’'a, No 6aTbKOBI, HAYKOBUN CTYMiHb,
BYeHe 3BaHHA) 6. Tema kBanidikauinHoi poboTn YO0CKOHaIeHHSI TEXHOJOMYHOro npouecy
MiOHNUbKOI OiNIbHULI BaHTa>XHUX aBToMobiniB 7. TepMiH nogaHHA poboTun Ha Kadeapy
08.05.2026 p. BigmiTka TepMiH \No 3axoAmn NpO BUKOHAHHSA BUKOHAHHSA 1. Bubip Temun
KBanigikauinHoi poboTu, BMBYeHHA 10.10.2025 HayKoBOI niTepaTypyn, 3aTBEPAXKEHHS TeMU 1N
KepiBHUKa. 2. Po3pobka nnaHy poboTun, Bu3HavyeHHSA meTun, 14.11.2025 3aBaaHb, 06’eKTy,
npeoMeTy, MeToAiB gocnigxxeHHsa. 3. PoboTa Hag TeopeTuyHoto YacTuHoto 05.12.2025
KBasliikauinHoi poboTun, aHaniz nitepaTypHux gxepen. 3 4. NogaHHA TEOPETUYHOI YaCTUHU
kBanicikauinHoi 19.12.2025 poboTun AN NepLloro YATaHHSA HayKOBUM KepiBHUKOM. 5. YCYHeHHS
3ayBaXkeHb, ypaxyBaHHA 16.01.2026 pekomeHAal i HAYKOBOIr0 KepiBHUKa, MOAaHHS
TEeopeTUYHOI YaCTMHWN KBasiikauinHoT poboTn Ha Apyre YnTaHHA. 6. Po3pobka TeXHOoriYHoT i
KOHCTPYKTOpPCbKOi 30.01.2026 YyacTuH poboTun. NoeTanHnin aHania Ta 06roBopeHHs pesynbTaTiB
pocnigHoi poboTun. 7. NMogaHHSA NMepLloro BapiaHTa AocaigHoi YactuHm 20.02.2026
KBanicikauinHoi poboTn Ha NepeBipKy HayKOBOMY KEpPiBHUKOBI. 8. YpaxyBaHHSA peKkoMeHaaLin
HaykoBoro 06.03.2026 kepiBHMKa, 36aradyeHHs poboTn 40AATKOBUMU AOCAIAXKEHHAMN,
npoBefeHMM MNif Yac NPakKTUKK, NigroToBKa BapiaHTa poboTu A0 nonepeaHbOro 3axXucTy
poboTu Ha Kadenpi. 9. MonepenHin 3axnct poboTn Ha Kagepi. 20.03.2026 10. JoonpaLutoBaHHS
kBaslidikauinHoi pobotum 3 03.04.2026 ypaxyBaHHSAM peKOMeHAaLin nicna nonepeaHboro
3axucTy poboTun Ha Kadenpi. 11. NopaHHA KBanigikauinHoi poboTn HaykoBoMy 17.04.2026
KepiBHUKOBI Ta peueH3eHTOBI Ha NiAroTOBKY BiAryKy n peueHsii. 12. NMNoaaHHA Ha Kadeapy
ocTaTo4Horo BapiaHTa 08.05.2026 kBanicikauinHoi poboTn, NiAANCaHOr0 BUMYCKHUKOM,
HayKOBMM KepiBHMKOM i peLeH3eHTOoM. 30006yBay BNLWOI OCBITN __ 36opuweHko H. C. (
nignuc ) (Npi3suule Ta iHiuiann) KepisHuk po6otn ____CaseHok A. B. ( nignuc )
(npi3Buwe Ta iHiuiann) PEQGEPAT KeanicdikauinHa poboTa Ha Temy
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«Y[0OCKOHaNEeHHSA TEXHOJIOMNIYHOr0 NPOLLECY MiAHMUBbKOI AiIbHULI BaHTa>XHUX aBToMObiniB»

MiCTUTb 70 CTOPIHOK TEKCTOBOro AOKYMeHTa, 18 BUKoOpUcTaHux niTtepaTypHUX axxepen,
rpadivyHMn MaTepian B BUrnsaai npeseHTtauii. Meta poboTu: yoOCKOHaNIEHHA TEXHOJIOMIYHOIr 0
rnpouecy MigHNLbKOI AiNIbHULI BaHTa>KHMX aBTOMOGiNIB. 3aBAaHHSA: [| pO3rNsiHYTW OpraHisauinHy
CTPYKTYpPY ynpaBniHHA BUpobHuuTBoM TO i MNP aBTOTpaHCNOpPTHMX 3acobiB; [| po3pobuTn
TEXHOJI0TiYHMA Npouec MigHMLUBKOI AiNbHMLUI BAHTa>XHUX aBToMO0bifliB aBTOTPaHCNOPTHOI0
nigNPUEMCTBA; || YOOCKOHaNNTN TEXHONOrIT pEMOHTY Ta BiAHOBJIEHHS pajiaTopiB cucTeMu
OX0JI0O)XEeHHS ABUTryHa, NasnBHMUX 6akiB Ta NaMBONPOBOAIB; [ | po3pobuTn cTeHn AN PEMOHTY 1
BMNpobyBaHb pajiaTopiB BaHTa>XHUX aBTOMO6INIB; [| pO3rnsHyTN NUTaHHA 6e3ne4vyHoCTI,
€KOJIOM4YHOCTi Ta NoKpaLLeHHS yMoB npaui. O6’eKT: TEXHONOrIYHMI NpoLecC MiAHNLBKOT OiNbHULL
BaHTa>KHMUX aBToMobiniB. MpegmeT: MigHMUbKa OiNbHUUA 0158 BaHTa)KHUX aBToMobiniB
aBTOTPAHCMOPTHOrO NignNpuUeEMCTBa. MeToan OOCNiIAXXEHHSA: CTaTUCTUYHI, MaTeMaTUYHI,
yncesnbHi, rpadiyHi. Kno4osi csioBa: pagiaTtop, MigHUUbKa AiNTbHUUSA, TEXHOJIONIYHE MIaHyBaHHSA,
PEMOHT, BiAHOBNEHHS, NannBHUM 6ak, TPYAOMICTKICTb, KapTa TexHonorivyHa. 5 3MICT BCTYN
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HAA3BUYAMHOT CUTYALLIT ceuneeertieeiii et eei e e e e e e e e 54 4.4.1 MNpwn3HavyeHHA aBapiiHO-
BiAHOBJTIOBANBHUX POBIT wuvviviiiiiiiiieiiieecii e, 54 4.4.2 OcobnmBocCTi NpoBeAeHHA aBapifiHO-
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aBTOMObGiNna BMMOramMm HOpMaTUBHOI AOKYMEHTALIT BiH BBa)Ka€TbCA TEXHIYHO CNpPaBHUM. 3a nepiog
TpuBanoi ekcrsiyaTauii aBTomobing BinbyBaeTbCsa iHTEHCMBHE 3HOLWYBaHHA AeTajlien, BUXifa 3
Najy MexaHi3MiB, arperaTiB Ta CUCTeM, NpU LbOMY 3HA4YHO MNOripLUYTbLCS iX eKcnyaTauinHi
B/1IaCTMBOCTI. PagiaTop € 0OHUM 3 OCHOBHUX €1€MEHTIB CUCTEMUN OXONIOAXKEHHS ABUIYHa
aBTOMObiNngA, TpMBasa ekcryaTauis 9Koro B yMoBax TeMNJI0BOro, XiMi4YHOro Ta MexaHi4Horo
HaBaHTa>XeHHSA NMPU3BOANTbL A0 NOCTYNOBOro BUXOAY 3 SlaZly efleMeHTiB pajiaTopa. 3aJeXXHo Bif
TepMiHy ekcrninyaTauii 6m3bko 20 % Bcix aBToOMOb6iNiB BMMaratoTb NPOBEAEHHSA PEMOHTY
pagiaTopiB. 3rifHi HECNPaABHOCTI BUHUKaIOTh i ¥y NaanBHUX Bakax Ta NaJnMBONpPOBOAAX.
BignosigHo, meToaAn 06CNYyroByBaHHS | PEMOHTY B LIMX arperaTtax CXoxi Ta BinbyBaloTbCs B
MiOHMUbBKIN iNbHWULI, TEXHOMOrIYHWA NpoLec KOl Po3rnsanaeTbCs B AaHin poboTi. MeTa poboTu:
YOOCKOHANEHHSA TEXHOJIOMNYHOIro NPoLecy MiAHNUBbKOT OiNbHULI BaHTa>XHUX aBToMObiniB.
3aBOaHHSA: [ | pO3rNAsHYTU OpraHi3auinHy CTPyKTypy ynpaBiiHHA BupobHuuteom TO i MNP
aBTOTpaHCNOPTHUX 3acobiB; [| po3pobuTn TEXHONOrIYHUI NpoLEeC MiOHULbKOT AiNbHUL
BaHTa>XHUX aBTOMObiNiB aBTOTPAHCMOPTHOro MiANPUEMCTBA; || YAOCKOHANINTK TeXHOOorii
PEMOHTY Ta BiA4HOBNEHHSA PafiaToOPiB CUCTEMM OXONOOKEHHA OBUIYHA, NanmBHMX BakiB Ta
MannBOMNpPoOBOAIB; [| pO3p0obMTY CTEHA O/ PEMOHTY 11 BUNpobyBaHb pafiaTopiB BAHTa)KHUX
aBTOMObiNiB; [| po3rnsHyTU NMTaHHA 6e3NeYHOCTI, EKOJIOMIYHOCTI Ta NOKpaLleHHS YMOB Mnpaldli.
O6’eKT: TEXHONOMYHUI NPOoLEC MiIOHULbLKOI OiNbHULI BaHTa)XHMX aBTomobinie. MNpegmer:
MigHMUbKa OiNbHULUSA 018 BAHTa)XHWX aBTOMOBINIB aBTOTpaHCNOPTHOro nignpunemMcTea. Metoau
OOCHiOXKEeHHSA: CTaTUCTUYHI, MaTeMaTU4HI, YncenbHi, rpadiyHi. 8 PO34111 | OPFAHI3ALIA
TEXHIYHOI CNY>XBW ABTOTPAHCIMOPTHOI O MIAMNPUEMCTBA Y CYYACHUX YMOBAX 1.1
OpraHisauinHa CTpyKTypa yrnpasJliHHA BUPOOHNLUTBOM TEXHIYHOIO 06CAYyroByBaHHS i MOTOYHOIO
PEMOHTY aBTOTPaAHCNOPTHUX 3acobiB B Halw Yac Ha aBTOMObGINIbHOMY TPaHCMNOPTI
3aCTOCOBYIOTbLCS AECATKW Pi3HMX BapiaHTIB opraHisauii i ynpaBniHHA BUpobHMUTBOM. Ta aHanis
MOKa3YyeE, WO BCi BOHM 3@ CBOE CYTHICTIO € pPi3HOBUAAMN TPbOX OCHOBHUX METOLIB: KOMMIEKCHi
6puragn, cneuianizoBaHi 6puragm no sngax TO i NP pyxoMoro cknafy, arperaTHO-30HaIbHUN
MeTOo[, arperaTHo-AiNbHUYHA opraHisauisa. Onsa 6inblwocTi NignpneMCcTB, NPUNMalOTb arperaTHo-
DiNbHWYHY OpraHi3aLito ynpasiHHA BUPOOHULTBOM, K HanbinbLl eheKTUBHY Ta NPOCTY.
3arajibHe KepiBHULTBO BUPOOHNULTBOM 3[iNCHIOE FOJIOBHUIN iHXEHEpP Yepe3 HaYvallbHUKa
BupobHmuTBa (puc. 1.1). PucyHok 1.1 - NMpubnusHa CTpyKTypa ynpasaiHHSA BUPOOHULTBOM Npu
arperaTHoO-AiNIbHNYHIW opraHisauii [19, 10/ ]: ————- aAMiHICTpaTuBHE NigNopaAgKyBaHHS; --------
onepaTuBHe NignopsaakyBaHHSA 9 YnpaBniHHA BUPpobHMUTBOM BCix pobiT 3 TO i [P pyxomoro
CKNafy 34iMCHI0E HaYaNbHUK BUPOOHMLTBaA Yepe3 nignernmx nomy gucnervyepa BMpobHULTBA i
KePIBHUKIB BUPOOHNYMX AiNbHULL. lucneTyep onepaTUBHO ynpaBisie BUPOOHNLTBOM BCiX pobiT,
AKi BUKOHYOTbCS Ha nMocTax obcnyropyBaHHS i peMOHTY AT3. SKWo0 HavasabHUK BUPObBHMUTBA
BiICYTHIN Ha poboTi, TO AncrneT4ep ornepaTUBHO ynpaBnse yciMm BupobHnuTBOM. besnocepenHe
ynpaBAiHHA BUPOOHMYMMK NMpouecaMun Ha yCixX QiIbHULAX 30iNCHIOTb KEPIBHUKN BiAMOBiAHWX
BUPOBHMYMX Nigpo3ainie. CyTb arperaTHO-AiIbHUYHOr0 MEeTOAY MOJAra€ B TOMY, L0 YCi poboTun
3 TO i peMOHTY pyXOMOro cKkiaay nignpueMCTBa PO3MNOAiNAITbCA MiXK BUPOOHNYMMN
OiNbHMUAMNK, AKi BiAMOBIAAOTL 3a BUKOHAHHSA BCix pobiT TO i MP ogHoro abo gekinbkox
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arperaTiB (By3/iB, MexaHi3MiB i cnctem) Ha BCix aTomobinax ATI (puc. 1.1). MopanbHa i
MaTepiajibHa BiAMOBiAaNbHICTb 3a AKiCTb TO | pEMOHTY 3aKpinjeHux 3a OiJibHULEO arperaris,
BY3/iB i CUCTEM, NpuY Takin hopMi opraHizavii BUpoOGHMNLTBa CTaE KOHKPETHOLO. Pe3ynbTaTun
po60TK BUPOBHMNYOT OiNbHNLI OLHIOITLCA 3a cepeaHiM HanpaulBaHHAM Ha Bunagok lP
BiAMNOBIAHMX arperaTiB i 3a MPOCTOSAMU PYXOMOIro CKaAy 4Yepes TexXHiYHi HecnpaBHOCTI
arperaTiB i CUCTEM, 3aKPiNAeHMX 3a AinbHULED. PO60TK po3noainatoTeCa MiXK BUPOBHNYMM
OiNbHUUSAMKY, BUXOASAYM 3 BUPOOHMYOI Nporpamun, ska 3asiexunTb Big po3mipy ATl Ta
iIHTEHCUBHOCTI BUKOPMUCTaHHSA TPaHCMOPTHUX 3acobiB. Ha Bennknx i cepeHix nignpnemMcraax 3
iIHTEHCMBHUM BUKOPUCTAHHAM PYyXOMOro CKNagy KifibKiCTb AiNlbHULb, MiXXK SKUMW PO3MNOAINAI0TbCS
po6oTun 3 TO i NP, NpNMaETLCA BiJ HOTUPLOX A0 BOCbMU (puc. 1.1). ArperaTHO-LiTbHUYHUIA
MeTOoh, Mato4yn BU3HAYEHI nepeBarun B NOpPiBHAHHI 3 paHille po3rnsaHyTUMU METOLAMUN, MA€E pPa3oMm
3 TUM i HEOOJiKK, TOJIOBHUN 3 IKUX - AeueHTpani3auisa BMpobHMUTBaA, WO YTPYAHIOE onepaTuBHE
ynpaBiHHA HUM. BiacyTHICTb iHpopMaLii Npo Xia BUKOHAHHA PEMOHTIB, B LisloMy no AT3, He
N03BOJISIE paLiOHaIbHO BUKOPMCTOBYBATW BUPOOHMYI nnouli (NocTu 0b6CcyroByBaHHS | PEMOHTY),
MaTepianbHi i Tpy[oBi pecypcu. MoXXAnBI cynepevykn Mixx OKpeMUMn BinbHULAMN LLOAO0
YeproBOCTi BUKOHaHHS pobiT, a ue Npu3BoAMTb A0 CKOMNUYEHHSA POBITHUKIB Ha OAHUX
aBTOMODiNAX i HAQMWKOBMX NPOCTOIB iHWKX aBToMObiNiB, Aki noTpebytoTb obcnyrosyBaHHSA abo
peMoHTy. Po3nogin pyxoMoro cknagy, SKum noctynae Ha TO i peMOHT, 3a BUpobHn4umMn 10
OiNbHNLSAMWN HE Oa€E 3MOrM MNJIaHyBaTW Yac 3aKiHYeHHS PEMOHTY B LisloMy No aBToMobinto.
ArperaTHoO-A4iNbHUYHY OpraHi3auito BMpobHMLTBa MOXXHa 3aCTOCOBYBATK Ha BCiX MigNPUEMCTBAX,
OKpiM Tux, ae BMpobHNY0-TeXHIYHa Ba3a po3cepenrkeHa No TepuTopii 1.2 ®yHKUiT nigpo3ainie
OcHoBHi 060B’A3KWM WOA0 YNpaBAiHHA TEXHIYHOW CNy>XK60t0 1 BUPOOHMLTBOM pO3MN04iNnaoThCA
Mi>K KepiBHUKaMW i Big4inamMum pi3HOro piBHA TakKUM YMHOM. [O/IOBHUIN iHXXEHEep: - OpraHi3oByeE
pPO3p0obKy NEPCMNEKTUBHMX MJIAHIB PO3BUTKY MiANPMEMCTBA, BAOCKOHAIEHHA PYyXOMOro cKiagy
(PC), BnpoBam>xeHHs HOBUX hopM opraHi3auii TO i NP aBToM06iniB, peKOHCTPYKLUIi i MogepHi3aLii
obnapgHaHHA, byaniBens i cnopyn; - 3abe3neyye BUCOKNIA piBEHb TEXHIYHOro cTaHy PC wnsaxom
npoBeAeHHS MiaHoBO-Nonepen)xysanbHoro TO i P aBTomobiniB arperatHo-By3/10BMM METOAOM; -
opraHizoBye npuioM i Bunyck PC Ha niHito, Mmicusa cToAHKK AT3 i ix oxopoHy, 3abe3neyvye
3acobamu nigirpiBy B 3MMOBUIA Yac; - 3AINCHIOE KEPIBHULITBO | KOHTPOJIb 3a PO3POOKOIO i
BMPOBaZ KEHHSAM OPrTexMiponpmeEMCTB LLLOAO BAOCKOHaNIeHHS BUpobHMYoro npouecy,
MOKpaLLEeHHS CaHiTapHO-NobyTOBMX YMOB npaLi pobiTHMKIB NiANPUEMCTBA, BUKOHAHHS MJaHiB
HOBOI TEXHIKN, HAYKOBOI OpraHi3auii npaui Ta BiAMOBiAHWX PO3A4iJiB MaaHy CcouialbHOro
PO3BUTKY KOJIEKTUBY; - 3AINCHIOE NiABIp i pO3CTaHOBKY iHXEHEPHO-TEXHIYHUX POBITHUKIB i
cny>x60BLiB 3a iX AiI0BOI0 KBaslidikaLi€; - 30iNCHIOE KOHTPOJIb 3@ CBOEYACHUM CKJIafaHHAM i
BUKOHaHHAM nnaHy- rpadika TO-1 i TO-2 PC; - 3abe3nevye opraHizauito 06siky TexHi4YHuxX
BMJINBIB, TPYAOBUX BUTPAT i MpoBeAeHHA aHanidy BUpobHuuTBa TO i BCTaHOBNEHHS AiNCHUX
MPUYNH BUHUKHEHHSA noTpebu B MP; - 3abe3neyvye 30iNCHEHHSA 3aX04iB, HarNpaBJ/IeHUX Ha
3MeHLWeHHS NpocToiB PC B NOTOYHOMY PEMOHTI | YCYHEHHS NPUYUH X BUHUKHEHHS; 11 -
3abe3nevye ckNadaHHSA MaaHiB i BNIPOBaAXXEHHS roCrnoAapCbKoro po3paxyHKy B poboTy BCix
nigpo3ainis TeXHiYHOI CNy>Xbu; - 3abe3neyye MakCUManbHy eKOHOMIYHY e(DeKTUBHICTb
BMPOGHMUTBA i NoAanblue 3pOCTaHHA NPOAYKTUBHOCTI MpaLi Ha OCHOBI BNPOBaA)XE&HHS HOBOI
TexHikK, NepenoBoi TEXHOJOrIT, HayKOBOI opraHisauii npaui; - 3abe3nedyye NOKpaLLEHHS
opraHizauii Ta BNIpoBaAXXeHHA NporpecnBHNX hopM onniaTy npaLi, CKOPOYEHHSN KilbKOCTI BOAIIB,
aKi 6epyTb y4yacTb B TO i P aBTOMObGINiB; - 3ab6e3nevyye KOHTPOJIb 3@ BUKOHAHHAM BCTaHOBJIEHOIO
pexxunmy npaui i Biano4mHky ITM, cny>x60BuiB i pobiTHMKIB TeXHI4YHOT CNy>bu; - opraHizoBye
rnpoBeAeHHS TEXHIYHOro HaB4YaHHS BOAIIB, peMOHTHUX pobiTHUKIB, ITIM i cny>x6oBuis ons
NiaABULLEHHS iX KBaniikalil; - 34iNCHIOE KEPIBHULITBO i KOHTPOJIb 3a MaTepialbHO-TEXHIYHUM
rnocTavyaHHAM, 36epiraHHAM i EKOHOMHOK BUTPATOK 3anaCHMX YaCTUH, PEMOHTHUX i
eKcnayaTauinHux maTepianiB, 3a opraHisaui€to edpeKTUBHOT cUMcTeEMU 061iKy i 3BITHOCTI; -
opraHizoBye poboTy 3 TexHi4HOi iHopMaUii i mMponaraHgmn, po3NoOBCIOAXKEHHS NepenoBoro
[ocBiay Kpawmx pobiTHUKIB Ta ITM, NnpoBeAeHHSA AOCNIOHULBKNX | EKCNEPUMEHTaNIbHUX PobIT; -
3abe3nevye NpoBedeHHS IHCTPYKTaXKiB i JOTPUMAHHSA NMPaBul i HOPM OXOPOHM MNpaLi, TEXHIKK
6e3nekn, BUpoBbHNYOT CaHiTapii i NpoTunoXexXHoi 6e3nekn; - 34iNCHIVE KOHTPOJIb 3a CMUCAHHAM
AT3, ix arperarTiB i By3niB, 06/1agHaHHA Ta iHWMX MaTepiaibHUX LiHHOCTEN, 0hOpPMIEHHSAM
DOKYMeHTiB Ha po3bupaHHs i AedeKTyBaHHSA, 3@ CBOEYACHUM 3HATTAM CNMCAHUX TPAHCNOPTHUX
3acobiB 3 ekcnnyaTauii; - 3abe3neyvye CTBOPEHHS i MONOBHEHHSA 060POTHOro (hoHAY arperaTiB i
BY3J1iB, SIKiCHe i CBOEYACHE iX BiIHOBJIEHHS 3 METOI NMPOBEAEHHS MOTOYHNX PEMOHTIB arperaTHO-
BY3J10BMM MeToAOoM. BupobHunyo - TexHiyHum sigain (BTB): - opraHisoBye i Bege 061ik i aHanis
TexHi4Horo ctaHy AT3, iX arperaTiB, BY3/1iB, MEXaHI3MiB; 12 - KOpPErye pexxmMmm TEXHIYHOro
o6cnyrosyBaHHSA Ha OCHOBI aHani3y TexHiYHOro ctaHy PC; - ckflafa€ MiCcsa4Hi (KBapTasibHi) NaaHn
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pob6iT PEMOHTHOI AiNbHULI KOMMNJIEKCY MiArOTOBKM BUPOBHMLTBA 3 BiAHOBNEHHS arperaTiB,
BY3J1iB, MEXAHi3MiB, BUrOTOBJIEHHSA AETajlei; - CKAada€E NaaHn KaniTajlbHOr0O PEMOHTY
aBToMObiniB, arperaTiB, By3/iB; - po3pobsse 3ax0An 3 NiABULLLEHHSA eKCrlyaTauinHOl HaL4iINHOCTI
aBToMObGiniB (Npunyenis); - po3pobasie nnaHM i 3axo4n WOA0 BAOCKOHANEHHS TEXHOJOMIYHUX
npouecis TO i MP PC, BNpoBafA>XXeHHSA paLioHaNIbHOT TEXHOJOrIT i HOBOT TeXHikK, naaHn HOM,
OpPraHi30oBYE i KOHTPOJIIOE iX BUKOHAHHS; - pO3p0obsE | BMIPOBaA KY€E 3aX04M LLLOOO OXOPOHU
npaui i TexHikn 6e3nekn, BUB4YAE NPNYNHU BUPOBHMNYOro TpaBMaTU3MY i BXKMBAE 3ax0a4un WOA0 TX
YCYHEHHS; - MPOBOAUTbL TEXHIYHE HaBYaHHSA 3 NpaBua TeXHIYHOI ekcrnnyaTauii PC, 3 niAroToBku
KaapiB i NigBnLEeHHA KBanigikauii pobiTHMKIB Ta ITI; - opraHi3oBye BUHaXiAHULbKY i
paLioHani3aTopCbKy pobOTy Ha NiANPMEMCTBI, @ TAaKOXX BNPOBaAXXEHHS paLliOHaNi3aTOPCbKNX
NPONO3nLin; - 3AiINCHIOE pobOTH i3 CKNagaHHA HOPMATUBHO-TEXHOJIOMYHOI OKYMeHTaL,ii,
KOHCTPYIOBaHHSA HECTaHOapTHOro obnagHaHHSA | PEKOHCTPYOBaAHHSA BUPOOHNYNX 30H i
obnagHaHHA. Bigain ronosHoro mexaHika (BIf'M) 3abe3sne4vye yTpyMaHHS B TEXHIYHO CMIPaBHOMY
CTaHi byniBenb, CNOpyA, EHeProCUsIOBOro i CaHiTapHO-TEXHIYHOro rocnogapcTea; 06CyroByeE i
PEMOHTYE BUPOBHMYe | HecTaHfapTHe obnagHaHHSA, OproCcHaLLEeHHS; KOHTPOJIIOE iX
BUKOPUCTaHHA. [lo cknagy BI'M Bxopatb 6puragm (rpynu) 3 o6CnyroByBaHHA i PEMOHTY
obnagHaHHsA, ByniBesnb i copyd, a TaKoXX BUTrOTOBJIEHHSA HECTaHAapTHOro obnagHaHH4A. Bigain
MaTepiaJZibHO-TexHiYyHoro 3abe3sneyeHHs (BMT3) 34iCHIOE MaTepiasibHO-TEXHIYHE MOCTavYaHHA
nNignpMeMCTBa, CKNlafa€ 3as8BKW WOA0 MaTepiaNbHO-TEXHIYHOro 3abe3nevyeHHs i 30iNCHI0E
opraHizauito poboTun cknaacbkoro rocnogapcrtea. 13 Bigain TexHidyHoro koHTpos (BTK): -
3abe3neyvyye KOHTPOJIb SKOCTi PObIT, LLLO BUKOHYIOTLCA YCiMa BUPOBHMYUMK Nigpo3ainamm
TexHi4YHOoI cny>xbu y BiANoBigHOCTI 40 TexHi4yHuUx ymoB Ha TO i P pyxomoro cknagy
(koonepaLinHui i Nnicnsa 3akiH4eHHs pobiT), @ TakoX AKOCTI NPOAYKLIi NiANPUEMCTB, NOCAYraMu
AKNX KOPUCTYETbCA ATI; - 3aiNCHIOE BUBIPKOBUIA KOHTPOJIb TEXHIYHOIO CTaHy PYXOMOro cknagy
nig Yac BUMYCKY Ha NiHilo; - 3AiNCHIOE NepPioOANYHNN KOHTPOJIb MPaBu TEXHIYHOI eKcnyaTauil
PYyXOMOro CKJlagy Ha NiHii; - NpoBoANTb aHasli3 NpUYnNH BUHUKHEHHSA HECNPaBHOCTEN | BiAMOB
arperarTiB, cucteMm, mexaHi3miB PC. HavanbHUK BUpOBHNLTBA 34iNCHIOE MOCTINHWUN, ONepaTUBHUN
KOHTPOJb i 3abe3nevye ynpasniHHA BUPOBHUYMMKM Nigpo3ainamMmum npu BUKOHaHHI pobiT,
MOB’'SAI3aHMX 3 NiArOTOBKOIO 40 BMXOAY PYXOMOIrO CKady Ha fiHito. 3 Li€lo METO0 BiH: -
3abe3neyye po3pobky i AoBefeHHSA A0 BUPOBHMYMX NiApo3ainiB nnaHis pobiT i 3MiHHO-[060BMX
3aBAaHb; - po3p0bsi€ | 3MINCHIOE KOHTPOJIb 3@ BNPOBAaAXKEHHSAM MNJIaHy OprTex3axoais,
HamnMpaBJIEHOro Ha NodaJsiblie BAOCKOHaneHHsa TexHoorii TO i MNP, 3acTocyBaHHA MexaHi3auil,
NiABULLLEHHS SKOCTi BUKOHYBaHUX pobiT, NOKpaLleHHS YMOB NpaLli Ha KOXXHOMY pobo4omy MicLli;
- CUCTEMATUYHO aHani3ye poboTy BUPOOHNYMX Migpo3aiNiB i BXXMBAE 3aX0AM LWOA0 YCYHEHHS
He[oNiKiB, SKi MaloTb MiCLle; - 3AINCHIOE KOHTPOJIb 3a NPOBEAEHHAM HOPMYBaHHS Npali,
BMbpaHoro goHAay 3apobiTHOI Npaui, pauioHabHUM BUKOPUCTAHHSAM €HEpPropecypcis, 3anacHuUX
YaCTWH, arperaTiB, AeTajien i MaTepianiB; - pa3oM 3 BUPOOHNYO-TEXHIYHNM BiggilOM BU3Ha4Ya€e
BENMYMHY 3anacy o60poTHMX arperaTiB, By3/iB, MEXaHi3MiB i AeTanen Ha NPOMIXKHOMY CKNafi i
Ccknafi o060poTHUX arperaTiB Ta 34iNCHIOE KOHTPOJIb 3@ NOro NonoBHeHHAM; 14 - 3abe3nevye
CcucTemMaTuUyHe NPoBeeHHS IHCTPYKTa)KiB PEMOHTHUX POBITHUKIB | KOHTPOIIOE AOTPUMAHHS
HUMW BUMOT TEXHIKM Be3nekun, npoMcaHiTapii Ta NoXxe)xHoi 6ezneku.

(A Al generated text detected: ChatGPT 5.3, : 55,75% id: 7

AKLL0 YacTMHa BMPOOHULTBA NigNopsaAKOBaHa HavYallbHUKY rapaka, To Ui yHKLUii
PO3MOAiINATLCA MiXK HAMU. HaBegeHu BuLLe po3noain MyHKLUIN MiXX KepiBHUKaMu ITC, B
OCHOBHOMY, 36epiraeTbCs | MpY iHWNX CUCTEMaXx YrpaBJliHHA BUPOOHULITBOM.

Tomy npu ix aHanisi byayTb BigMi4aTNCS NMLLEe NPUHLUMOBO HOBI yHKLLI, WO NOKIa4aloTbCa Ha
OKpeMux npauiBHUKIB. BUCHOBKYM 00 po3ainy | B po3aini npoeeneHo aHasli3 opraHisauinHoi
CTPYKTYpa yrnpasniHHA BUPOOHULTBOM TE€XHIYHOro 06CyroByBaHHS i MOTOYHOrO PEMOHTY
aBTOTpaHcnopTHUX 3acobis B MAT. [loBeaeHO ePeKTUBHICTb arperaTHoO-AiIbHUYHOI opraHi3auii
BUpobHuuTBa TO i NP BaHTa)XHOro TPaAHCMOPTY B Cy4aCHMX yMoOBaXx. 3pobsieHo po3nofin hyHKLIn
Ta 3a4ay pPi3HOro piBHS ANs NiAPO34iNiB Ta OKPEMUX BUKOHABLIB pobiT Ana NiaBuLEHHS
e(heKTMBHOCTI Ta 3MeHLUEeHHSA BUTpaT npaui i kowTie npu TO i MNMP. [loBeaeHo, Wo came npu Takin
opraHizauii pobiT MoXxnnBo 3abe3nevyeHHs AKOCTi NOCAYr, 3@ PaxXYHOK 34iNCHEHHS DYHKLUIT
KOHTPOJIIO Ta ynpaBAiHHA BUpobHuuTeom. 15 PO341N1 || OPTAHI3ALIA TEXHOOTIYHOIO
MPOLECY MIOHULILKOI OITbHWLL 2.1 NMpu3Ha4yeHHs Ta XapakTepUCTMKa MiOHULLKOT OibHML
MigHuUbKa OiNbHMUA NPpM3HaYeHa 418 BUKOHAHHSA MOTOYHOr0 PEMOHTY padiaTopis, MainBHUX
6akiB i TpybonposoaiB. MigHMUbKa OiNbHULUSA Ha MigNPUEMCTBaAX aBTOMOBINILHOrO0 TPAHCMOPTY
yacTiwe 3a BCe PO3MIlLYETLCHA Y FOJIOBHOMY BUPOBHMYOMY KOpPNyCi, NOpsAL4 3 TENI0BMMM
OinbHMUAMK (3BaptoBaJibHOI, KY30BHO, KOBaJIbCbKO-PeCcopHoto). Moxke ByTu po3MilleHa y
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OKpPEeMOMY MPUMILLLEHHI AiNbHULL Tena0BOro 670Ky NMpu peKoHCTPYKLIT NiANPUEMCTB y pa3i
6paKy NpuMilLLEeHb Y FTOJIOBHOMY BUPOBHMYOMY Kopnyci. Buxoaaun 3 06’eMy pobiT, yacTiwe 3a
BCE, MiAHMLUbKA AiNbHULA Npautoe B oAHY 3MiHY 3 7.00 go 16.00 3 nepepsoto 45 xB. B poboyomy
npoueci 3anHATO 1 - 2 catocapi- MigHMKK He HuxXYe |1l po3pany. MNepenik pobiT Lo BUKOHYIOTbCS
B MiOHNUbBKIN OiNbHULI: - NepeBipKa TEXHIYHOro CTaHy padiaTopiB CUCTEMU OXONOOXKEHHS,
MacnsHUX pagiaTopis, NannmeBHux 6akis i TpybonNpoBOAiB; - O4NCTKa padiaTopiB Bif Hakuny 1
NMPOMMUBAHHS; - MPOMNapoBaHHSA N MPOMUBaHHA NaAMBHUX BakKiB; - pEMOHT pafiaTopiB, NAaNNBHUX
6akiB i TpybonpoBofiB. 2.2 TEXHONOrIYHMN NPOLLEC MiIAHNUBKOT OiNbHUUI Y CTPYKTYpPI MigHMLbKO-
pagiaTopHoOi AinbHULUI NoHaa 70% 3aranbHOi TPYAOMICTKOCTI peMOHTHMX pobiT Npunagae Ha
BiAHOBNEHHSA padiaTopiB, WO CBiAYNTb NPO iX BUCOKY MNTOMY Bary y TEXHOJIOriYHOMY MpoLeci.
BigHoOBNEHHS pagiaTopiB, NaanMBHMX BakKiB, a TaKoXX NaJZIMBO- Ta MacJZIONPOBOAIB 34iACHIOETLCS
BiAMOBIAHO A0 3aTBEPAXXEHUX MapLUPYTHUX i ONepauinHnX KapT, i3 3aCTOCyBaHHAM
PEKOMEHA0BaHUX YHIBEPCANbHUX Ta CreuianizoBaHNX CTEHAIB | MPUCTOCYBaHb. TeXHOMOrYHa
MocnifoBHICTb (puc. 2.1) peMoHTY padiaTopa Nepenbayvyae NoY4aTKOBE MO0 OYMLLEHHS Ta
npoMmMBaHHS, Nicng 4oro Bupib, o noTpebye 16 BiAHOBAEHHS, PIKCYETLCA ¥ 3axBaTax
MaHinyngTopa cneuianizoBaHOro CTeHAY O PEMOHTY pagiaTopiB. HacTynHMM eTanoMm €
3aHypeHHSA pajiaTopa y repMeTuU4Hy BaHHY 3 METOI0 BUSABNEHHSA MiCLlb MOLIKOAXKEHHS, AKi
MapKylTbCS Kpenaow A4 nofansluoi obpobkn. Onicng pagiatop TPaHCAOPTYETLCA Y
3aKpinjaeHoMy CTaHi 4O PEMOHTHOI0 NOCTa, A& BUKOHYIOTbLCS onepauil Nankn TPIiLWH,
4acTKOBOro abo NOBHOrO AEMOHTaXy efleMeHTIB KOHCTPYKLUIl. 19 OUiHIOBaHHSA CTyNeHs
BHYTPiLWHbLOro 3abpyaHeHHsA nepeabayeHo BUKOPUCTaHHA MipHoro 6aka, iHTerpoBaHoro B
KOHCTPYKLiO PEMOHTHOIO CTeHAy. PucyHok 2.1 - CTpyKTypHa CxeMa TeXHOJIOTiYHOro npouecy
Mpw BUKOHaHHI MiAHWLbKO-pagiaTopHMX pobiT [18, 9[1. 17 ®iHanbHMM eTanoM € NPOBeAEHHS
KOHTPONbHUX BUNpobyBaHb padiaTopa 3 MeTO NEPEBIPKN FrepMeTUYHOCTI Ta 3arasibHOi SKOCTI
BiAHOBAOBasIbHMX pob6iT. 2.2.1 NMocnigoBHICTb po3p0bKM TEXHOONYHOrO NpoLLecy MOTOYHOro
PEMOHTY padiaTopa aBToMobina Tunoei HecnpaBHOCTI: 1. 3acMivyeHHS NpoBigHUX TpyboK. Mpwu
3aCTOCYBaHHI HN3bKOSIKICHOrO aHTUdpK3y. abo bpyaHUN pPiaANHN € MMOBIPHICTb TOrO, WO TPYyObKKN
3aCMiYylOTbCA | MepecTaHyTb NponyckaTy pianHy. Onsa BupieHHsa noaibHoi npobnemu
noBefeTbCs po3ibpaTu KOHCTPYKLIO Ta MPOBECTU OYNLLEHHS. 2. [TopyLUEHHS TEPMETUYHOCTI
rYMOBUX YLLiIbHIOBAYiB TaK0XX NPU3BOAUTbL A0 PO3rAfHYTOI npobneMu. Y aeakmux sunagkax
MO>XHa KNeiTU yLWiNIbHIOBaYi, B iHWINX JOBeAeTbCA MPOBeCTU il MOBHY 3aMiHy. 3. MNMopyLUeHHSA
repmeTuYHOCTI Tpy6boK, Lo NpoBoaAATh pianHy Ao 6ayka pagiaTopa. MNOWKOAXXEHHSA MeTany
MO>XHa TiNbKK 3anasaTu. MNpu UbOMY BapTO BpaxoByBaTH, LLLO NONArOANTU MOXKHA He BCi
nedekTn, B AeaKNX BUNaaKax noBeneTbCs NPOBOAUTM MOBHY 3aMiHy enieMeHTa. 4. YTBOPEHHS
TpilWnH Moxxe ByTn Nos'sA3aHe 3 HeNMpaBUJIbHOIO eKcrlyaTaLlli€lo TPaHCMOPTHOro 3acoby y
31MoBUIN Nepiog. MNpnknagoM MoXKHa Ha3BaTW BUMNAA0K BUKOPUCTAHHSA 3BMYaliHOi Boan abo
3MillyBaHHS 3 aHTUdpr3omMm. MNMpn 3amep3aHHi 3BMnYalHa pignHa 36inbluyeTbcsa B 06cAa3i, 3a
pPaxXyHOK 4oro BiabyBa€eTbCca aedopmMalis mMeTany i Moxxe 3'dBUTUCS NPOTiKaHHA. 5. HanvacTiwe
KOHCTPYKLiS OTPUMYE MOLWKOAXKEHHS BHACNiAOK MeXaHiYHOro BNanBy. MNpuknagom MoXXHa
HasBaTW flerku yaap nig 4ac aBapii, a TakoXX NonagaHHA BE/IMKOro KaMeHto nif 4ac pyxy Ha
BEJINKIN LWBUAKOCTI. YCYHYTU MOXXHa HEBENUKI AedeKTH, HaBilo 3HafobnuTbCA PEMKOMMEKT.
MoTo4yHnr peMoHT (MP) saBnse coboto KOMMNEKC BiAHOBAOBAJIbHUX 3aX04iB, CMPAMOBaHUX Ha
YCYHEHHS$ BiMOB i TEXHIYHNX HECMPABHOCTEN, WO BUHUKAKOTb Y NPoLecCi ekcnayaTauii
OOPOXKHLO-TPAHCMOPTHMX 3aC06iB, | BUKOHYETLCSA Y PEMOHTHUX MaNCTEPHSAX aBTOTPAHCMOPTHMX
nignpnemcTts (ATM). 18 MOTOYHUIM PEMOHT padiaTopa BKJKOYAE HU3KY OMnepauin, cepen AKnUx -
BMNpobyBaHHSA Ha creuianizoBaHOMYy CTeHAi A1 BU3HAYEHHSA FrEPMETUYHOCTI Ta CTyrneHs
BHYTPILUHBbOI 3aCMi4eHOCTI. Y pa3i noTpebu 34iNCHIOETLCA AEMOHTAX BEPXHLOIO Ta HUXKHLOIO
6aukiB pagiaTopa 3 NOAaNbLUNM iX OYULEHHSAM Ta NPOMUBAHHAM. [1na npoyuniieHHs Tpybok
3aCTOCOBYIOTbCS MEXaHiYHi MeTOAMN, 30KpeEMa OHYULLEHHS 3@ A40NOMOrot womnona. MNMowkKog>XeHi
Tpybkn nignaratoTb 3aMiHi. MNicna npoBeAeHHA PEMOHTHUX Ail BUKOHYETbCA CKJafaHHS
pagiaTopa, Wo BKJOYAE 3analoBaHHS TPyOOK, BCTaHOB/IEHHS Ta repMeTun3aLito BEPXHbOrO i
HWXXHbOIr0 BayKiB, @ TaKOXX FOPJIOBUHN. 3aKIOYHNM €TarnoM € KOHTPOJibHe BUMPobyBaHHA Ha
repMEeTUYHICTb, K€ A03BOJISAE OLIHUTN AKICTb BUKOHAHUX PEMOHTHUX pPOBIT. 2.2.2 PeMOHT
paaiaTopa BUrOTOBJIEHOrO 3 NIaTyHi MexaHiyHe MOWKOAXXEHHSA MOXXHa Ti/IbKK NpU CUJIbHOMY
Harpisi meTany, nicnsa 4yoro BiAOyBa€ETbLCA 3anatoBaHHA OTBOPIB. AK paHiwe B6yso 3a3HayYeHo, He
yCi AeheKTn MOXXHa YCYHYTU. BU3Ha4YnMBLINCH i3 TUM, Ae CaMe 3'aBM0CSA NPOTiKaHHA, MOXXHa
pO3moYaTh BUKOHaHHA poboTu. Ana uboro 3HagobnaTbCAa: 1. NnasgbHUK 3 NOTYXKHICTIO HE MeHLe
500 BT; 2. nasnbHa KUCNoTa; 3. bypa; 4. WKipkKa 415 3a4NCTKM NOBEPXHI; 5. npunin; 6. meTanesa
WiTKa OS5 0YMLLEHHS NOBEPXHi. BigHOBUTKM MOXHa padiaTop NpakTU4HO Byab-akoro aBTomobins.
Mpwn NnpoBeneHHi poboTn BapTO BpaxoByBaTK, LLO BCi AedeKTn MatoTb ByTn po3TalloBaHi Ha
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BeJINKiN BiACTaHI Big 3aBOACLKMX WBIB. Lle MoB'A3aHO 3 BUCOKUM CTYMEHEeM NAACTUYHOCTI NaTyHi
- 3aHaATO BMCOKa TemnepaTypa Moxxe aedopmMyBaTu 3aBOACHKI WLBW, 3p0BMBLLN iX MEHLL
CTiNKNMN 00 TUCKY. 19 2.2.3 PeMOHT aJiloMiHieEBOro pagiatopa lNMpu BUKOHAHHI pEMOHTY
aBTOMObGINbHUX antOMIHIEBUX pafiaToOpPiB 3aCTOCOBYOTHCS BUCOKOTEXHOOrYHI crocobu
3BaploOBaHHA Ta NasHHSA, O A03BOJISAIOTbL OTPUMYBATU FepMeTUYHI 3'€AHaHHSA i3 BpaxyBaHHAM
ocobnuBocTen MmaTepiany. TakoXX MOXXYTb 3aCTOCOBYBATUCS iHLWI cnocobu, Taki SK HAHECEHHS
repMeTUKiB Ta CKNIEIOBaHHSA AeTasien paaiatopa. ba3oBuin BapiaHT TEXHOJOTIT PEMOHTY
pafiaTopa nepenbavae 3aCTOCyBaHHSA aproHOAYrOBOro 3BapOBaHHSA €/1eKTPOAOM, L0 He
naaBMTbCs. Ha cbOrogHilWHIN AeHb ANst PEMOHTY Pi3HUX By3MiB i arperaTiB aBTomobinis
BUKOPMCTOBYETbLCA aproHHe 3BaploBaHHSA pafiaTopis 3 pi3HMMN BUAAMU MeTasliB i cnnaBiB -
npucagKoBuni MaTepian NiagbnpaeTbCca TakKUM YMHOM, WO6 6yTn 6AN3bKNM 3a CKNagoM Ao
MeTany geTtahi, o peMoHTYeTbCA. LLIOB, AKNin CTBOPIOETLCA B NpoLECi aproHHO-AYr0BOro
3BaploBaHHSA pafiaTopa aBToMobing, B pe3ynbTaTi aBase coboto ogHe Uine 3 YacTUHaMN, WO
3Baplol0ThCA. BignoBiaHo, Take 3BaploBaHHSA AeTasieln pagiaTopa aBToMobinsa 3abe3neyvyye BUCOKY
MILHICTb | FepMeTUYHICTb BUpOBy, WO 3BaplOETLCA. B faHMin Yac Ana BUrOTOBAEHHS padiaTopis
BCEe YacTille BUKOPUCTOBYETbLCA allOMiHIN, ¥ 3B'A3KY 3 YMM aproHHO-AYroBe 3BaploBaHHSA
padiaTopa aBTOMObiNA CTae 0AHUM 3 ePeKTUBHUX PilleHb Yy pa3i MexaHiYHUX MOLWKOOXXEHb
aNIlOMiHIEBUX eneMeHTiB pagiaTopa. Ha puCyHKy 2.2 NOKa3aHO TEXHOJOrMiYHUA NpoLec PeEMOHTY
pafniaTopa aBTOoMObiNS i3 3acTOCyBaHHAM 3BaptoBaHHA. PUCyHOK 2.2 - PEMOHT antoMiHiEBUX
pafiaTopie aBToM0b6insa 3BaptoBaHHAM 20 Npy 3BaptoBaHHI aNtOMiHIEBUX CMJ1aBiB eNeKTPOAOM,
WO He MNaBUTbCH, Y LWIBAX YacCTO 3yCTPIHalTbCA BKJKOYEHHA OKCUAHOI NAiBKK. KpiM TOro, cnsiaswu
aJIIOMIHI0 BigpPi3HAIOTbLCSA MiABULLEHOK CXWUJIbHICTIO A0 NMOPOYTBOPEHHS. ANIOMIHIEBI CMiaBn
MalTb BUCOKY TEMJIONPOBIAHICTb, SKa NPU3BOAUTbL A0 OTPUMAHHA 3HAYHOrO PiBHSA 3a/INLLKOBUX
Hanpyr i gedopMaliil, Wo CynpoBOOXXYETLCSA KOPOBeHHsM AeTani Ta NOSBOK B Hill TPILLMH.
OKcmpaHa nniBka, ska Ma€e BUCOKY TeMnepaTypy MJjaBfeHHS, WO NepeBuLLye TemnepaTypy
naaBfeHHA OCHOBHOIrO MeTaJsly, BHAaCNiAOK LIbOro Npu 3BaploBaHHi WOB 3abpyAHIOETHLCS
OKWUCHUMMW MNJiBKaMW.
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3abpydHeHHS MeTasly 3BapHOro LBa OKUCHMMU MiBKaMy TaKoXX CMIPUSE Te, LLLO OKCUA,
aJIOMIiHIl0 Ma€ BinbLU BUCOKY LLiNIbHICTb, Hi>XK PO3MNJaBAEHNIA aJlOMiHI, TOMY He 3a/INLAEThLCA
Ha MoOBEpPXHi 3BaptoBaJibHOI BAHHW, @ TOHE B Hil.

OKCMAHi NNiBKW iHTEHCUBHO BMXOAATb 3 HBOIFO MPU KpUcTasisauii, Wo Nnpnu3BognTb 40 YTBOPEHHS
MOPUCTOCTI, iKa CTa€E Cepro3Hoto Npobaemoto npu 3BaprtoBaHHI aJloOMiHIEBMX cnnasiB. HaBeneHi
BuLLe NnpobnemMn Npmn3BoaAaTb 40 TOro, WO MiLHICTb MeTany 3BapHOro wea CTaHOBUTb 6M3bKO
60...70% miuHOCTi ocHoBHOro metasny. OcobsnBo Le akTyaJibHO MO BiAHOLEHHIO O PEMOHTHOIO
3BaplOBaHHA feTasien i3 antoMiHieBUX cnnaBiB. MNpyn BUKOHAHHI 3BaploBaHHA aBTOMOBINbHMUX
padiaTopiB CNOCTEPIraeTbCA 3HAYHaA KiNIbKICTb AedeKTIiB y BUrNs4i MOPYLUEHHS FrepMEeTUYHOCTI.
TakoX cNif 3a3HauYnMTUN OessKe 3HUXKEHHS KOPO3iNHOT CTIMKOCTI 3BapHUX LWUBIB MO BiAHOWEHHIO A0
OCHOBHOro MeTany. [1na peMoHTY pafiaTopa MOXe 3aCTOCOBYBaTUCA NpoLec CKNeBaHHA. [Ang

LLbOr0 3aCTOCOBYIOThCA OiBL, WO repMeTu3yoTb, Hanpuknag, oniseub LA-CO, Akun
npencTasseHnn Ha puc. 2.3. PucyHok 2.3 - N'epmeTunsytoumn oniseub LA-CO ona peMoHTy
pagiaTopiB 21 TexHOMOri4YHi 0COBAMBOCTI NPUMiIHEHHS oniBuS LA- MNPV PEMOHTI pafiaTopiB: -

04HOYaCHO MNaBUTLCH i 3aKJIEIE MiCLLe BUTOKY B pafiaTopi; - BACOKA WBUAKICTb repMeTum3aLii
LIBa; - BiApeMOHTOBaHa CMCTEMa pafiaTopa roToBa [0 eKcnayaTauii. TexHonoris peMoHTy

pafiaTopa aBToOMObiNa repmeTnsyoymm onisuem LA-CO: - 04NLLEHHSA NOBEPXHI HAaBKO0 MicLA
BUTOKY i MOr0 3HEXXUNPEHHS; - HarpiBaHHA PeMOHTHOI noBepxHi 4o 120...140[] C; - HaHeCeHHs Ha
HarpiTy noBepxHto oniBus LA-CO, ToBwMHa wapy Mae 6ytn 1...1,5 mM. Ba>knmBo He

CNpsAMOBYBaATK MOJIYM'S MPSIMO Ha OJliBeLb; - MiC/1A HAHECEHHS ONiBUSA, LLLO PO3MNJ1aBUBCSA, Ha
MiCLe BUTOKY, MPOTAroM OEKisIbKOX CEKYH HarpiBaTu 3aKJI€EHE MicLe HaMarar4nucb He
06BYrnNTK KNenm nonyMm'am. 3akneeHe Micue BUTOKY pagiaTtopa Butpumye poboymnm tnck 30
aTMmocdep, o TemnepaTypy 170...180 C. NepeBaramm gaHoro cnocoby BiAHOBNEHHSA padiaTopa €
BMCOKa LUBNAKICTb MPOLECY, ajle PEMOHTHI PO3Mipu Micasa BiAHOBJIEHHS 0NiBLEM, AKUN
repMeTu3sye, A0BOJI HU3bKIi. TaKOX OJ18 repMeTmr3alii Micua Tedi Ha pagiaTopi MoOXXuvBe
3aCTOCYBaHHS eNoKCMaHUX cMos. BUcoky eheKTUBHICTb MPW PEMOHTI pafiaTopa Nokasana
knenosa komno3unuia EA-20. MNpn pemMoHTi pagiaTopiB aBTOMO6INIB LLIMPOKOrO NOLUNPEHHS
Habyna manka, Npouec AKoi NoKa3saHa Ha puc. 2.4. MNpouec Nnankm A03BOSISE 3HAYHO 3HU3UTHK
nedopmauii Bupoby nMopiBHAHO 3i 3BaploBaJibHMMK NMpouecaMu. TakoXX MaJia TeMnepaTypa
HarpiBaHHSA NpW Nanui 0O3BOAE 3a0LWan KyBaTu eHeprito NOPIBHAHO 3i 3BaptoBaHHAM. PUCYHOK
2.4 - PeMOHT pafiaTopa aBToMO0b6iNg 3a 4ONOMOroto npouecy nasHHA 22 MNMasaHHS pagiaTopis
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0O03BOJISE BiAHOBUTW TOHKOCTIHHI YaCTUHW, WO HEMOXXIMBO 3p0BUTM 33 AOMNOMOIro aproHHO-
OyroBoro 3BaptBaHHS. Tak, Hanpuknag, NasHHS aJloOMiHIEBUX padiaTopiB 4a€E NOMY Apyre
XXUTTS, HaOaluYm MOXKJIMBICTb BiAHOBNEHHSA TOHKOCTIHHUX TPYBOK 3 astoMiHilo, 40 TOro X
36epiratoum Npun UbOMY iXHIO NMpaLe3aaTHICTb. [0OJIOBHUMN HeOONiKaMU NMasiHHA NPU NPOBeAEHHI
pPEMOHTHUX PobiT Ha aBTOMOBINBHUX afIlOMIHIEBUX pafiiaTopax € YTBOPEHHA KOHTAKTY
pi3HOpPiIAHMX MaTepianis, WO MOXe BUCTyNaTn y BUr a4 ocepeaKy KOpo3ii nig Yac ekcnayaTauil
paaiaTopa. Kpim Toro, npunin, K NpaBnJio, Ma€ MeHLUY MiUHICTb, Hi>K OCHOBHUIN MeTan. Onsg
NasiHHA KOHCTPYKLIN 3 antoMiHIEBMX CcnaBiB NoTpibHe 3aCcTOCyBaHHSA cneuianbHUX qIocCiB Ta
npunoiB. 3aCTOCOBYBaHi A1 NasgHHSA CTasieBUX KOHCTPYKLIN MaTepiann Ana nasHHSA aaloMiHilo He
nigxonaTb, TOMY WO He 3abe3nevyoTb 3MOYyBaHHSA NOBEPXHIi. [ToBepXHS antoMiHIEBOro cnnaBy
MOKpUTa OKCUAHOIO MJIBKOIO, SKa TPMBaJIMM YacC BBa)kasnacs XiMi4HO CTiNKO MO BiAHOLWEHHIO [0
dociB. B gaHnin Yac BUKOPUCTOBYOTLCSA OIKOCKM Ta NPUNOoi, WO A03BOJMAKTb NiABULWNTHN
e(heKTUBHICTb NasiHHA NPU PEMOHTI KOHCTPYKLI pafiaTopiB 3 antoMiHiEBUX cnnagis. 2.2.4
MocninoBHICTb BUKOHAHHA PEMOHTHUX ONepaLin Nnpu nanui aeTanen pagiatopa astomobing Y
Tabnnui 2.1 NnpneBeneHo nepenik 0OCHOBHUX TUMIB BUKOPUCTOBYBAHMNX NPUMOIB MPU PEMOHTI
pagiaTopiB aBTOMO6iNA Ta iX i3NKO-TEXHIYHI i MEXaHiYHI XapaKTEPUCTUKN, @ TAKOXK OCHOBHI
chepwm Tx 3aCcToCyBaHHSA. Maka HU3bKOTEMMNEpaTypHUMM npunosmu Mpouec
HN3bKOTEMNEPATYPHOI NaKN AeTanen CKNafa€ETbCsa 3 TakNX OCHOBHUX onepauin: Ha eTani
nigroToBKM AeTanen HeobxigHO peTenbHO OHYNUCTUTU Kpai, Wo 3'€QHYOTbCS, BiA bpyay, XuUpy Ta
OKNCHUX LWapis. Micna uboro NpoBoAAThL NiAirpis geTanen o pobo4oi TeMnepaTypu Namku,
HaHOCATb BiAMOBIAHWIA hAtoC | 23 3ab6e3nevyoTb HaNeXXHe 3MOYYBaHHS MOBEPXOHb, WO
3'eqHyt0ThCA. MiaroToBneHi geTani ckaagaTb Tak, Wob MiXK HAMU YyTBOPUBCHA TEXHOJIONIYHNN
3a30p y mexax 0,05-0,20 mm. Tabnunuys 2.1 - OCHOBHI TUNK Ta chepmn TEXHIYHOIO 3aCTOCYBaHHSA
npunoie Npu peMoHTi pagiaTtopis [|1[]. Tunu TemnepaTypu OcHOBH i NMapameTpu OCHOBHI ranysi
BUKOPUCTOBYBaHUX MaBJIEHHS MapKu MIiLHOCTI 3aCTOCYBaHHSA Npunois npunois, °C Npunois
3'eaHaHHsA, Krc/cm? Onos’'saHo-cBMHLOBI 183...280 800...1000 NOC- OeTani pagiaTtopis, 40,
Tpybonposoan NOC-61 oxonoa)KeHHS, By31u enekTpoobnagHaH Ha OnoB’AHo-cpibHi 183...250
BMp6, no 1000 Bonorum ta BMNp9 TponivyHun knimaTt Ha ocHoBi unHKy 180...320 Mapku go 800
Jiana3oH HM3bkKX 1...6 HaBaHTaXXeHb Ta KaaMmito Ha ocHoBi Migi Ta 825...905 NMMLU-54,
3000...4000 OeTani i3 4aByHY, UNHKY J163, cTani Ta Migi /168, JIOK62 -06-04
BucokoTemnapaTtypHuin 525...590 34A, 1500...1800 AntoMiHieBi Ha 0CHOBI antoMiHito NM590A,
cnnaBu M575A Malka BUKOHYETbLCS 3a AOMNOMOIroK MiAHOr0 Nas/ibHUKA, SKWN HarpiBatoTb A0
HeobxigHoi TeMnepaTypu, abo WAAXOM 3aHYpPEHHS AeTanen y BaHHyY (Turens) i3 posnjaBneHuUM
npunoem. lNig 4ac npouecy Namkm cam Npunin i NOBEPXHi AeTasien HarpiBatloTb A0 TemnepaTypwu,
fKa NepeBuLLyE TemnepaTypy NOBHOIO po3nasneHHs npunoto Ha 40...50 °C. MNicnsa 3aBepLlUueHHs
rnpouecy nanku geTtasi MOCTYNoOBO OXOJIOAXYIOTb 0 MOBHOIMO 3aTBEPAiHHA NpUNoto, a
OTPUMAHWI LLOB NPOMMBAIOTb FAPSAY00 BOAOK OJ18 BUAANIEHHS 3a/IMLWWLKIB hAIOCY i 0O4ULLYIOTh
MeXaHiYHMM CrocoboM Bif 3aMBUX Kpanesb Npunoto. 24 Manka antoMiHilo Ta MOro crnnasis
HN3bKOTEMNEPATYPHUMUN MPUNOAMN MAE HU3KY cneundivHnx 0cobnMBOCTEN Yepes HasBHICTb Ha
MOBEPXHi AeTaNiei CTiNKOT Ta Ba)KKOMIABKOT OKCUAHOT NAIBKY, AKa NepeLlKoAXXaE YTBOPEHHIO
MiLHOrO 3'€QHaHHA. [NA YCYHEHHS LbOro BUKOPMCTOBYIOTb cnelianbHi abpa3nsHi abo
YNbTPa3BYKOBI NasiyibHUKN (Hanpuknag, moaeni YMN-21 ta YM-42). i npucTpoi reHepytoTb
y/bTPa3BYKOBi KOJIMBAHHS YacTOTO 20-26 KL, AKi e(peKTUBHO PYNHYIOTb OKCUMAHY NAiBKy [111,
12[]. B pe3ynbTaTi BUKOPUCTAHHSA YIbTPa3BYKOBUX NasIbHUKIB po3nsaBaeHnin npunin HabaraTo
Kpalle 3'€AHYETbLCA 3 NOBEpPXHelo AeTaneun, popMyoym HaZinHNA | MiLLHWA LLIOB.
HunsbkoTeMnepaTypHa Naka LWMPOKO 3aCTOCOBYETLCSA B aBTOMObBiIbHOMY peMOHTI ans
repmeTunsalii BOASHUX Ta OJIMBHUX pafiaTopiB, BiAHOBNEHHS MasnBHUX 6akiB, peMOHTY AeTanemn
enekTpoobnagHaHHSA Ta iHWWX KOMMOHEHTIB. Micna Nnankun AKicTb 3'€AHaHHA 3a3BUYan
rnepeBipstoTb METOA0M ofnpecyBaHHSA NoBiTpsaM abo Boaoto. MNaka BUCOKOTEMNEPATYPHNMU
npunosmu MNManky BUCOKOTEMMNEPATYPHUMN NMPUNOAMN 3aCTOCOBYIOTh A8 PEMOHTY 3Ha4YHUX
MoLKOoAKeHb (TpilWnH, 0OTBOPIB) Y KOPNYCHUX AeTanax aBToMobiniB, Takux Sk 610Kn unniHapis,
rosioBkn 6110KiB, KapTepa KoOpobok nepepnay, a TakKoX OJ18 BiAHOBJIEHHSA KOHTAaKTHMX NOBEPXOHb
Pi3HOMaHITHMX NpUIaAis i By3niB. TEXHOMOrYHMA NpoLEC BUCOKOTEMMNEPaTypPHOI Nanku
CKMafa€eTbCA 3 TAKMX €TaniB: NigroHKa NOWKOAXKEHUX YaCTUH; BUTOTOBNEHHSA PEMOHTHUX
HakKNafoK; MexaHi4Ha 06pobKa i 3a4nLLEeHHSA KPOMOK MOLUKOAXKEHb; 3HEXVUPEHHS MOBEPXOHb
KaJIbLLMHOBAHOIO COAOK Ta MPOMMBAHHA BOLOI; HaHeCeHHS datocy (y Burnagi nactm abo
MOPOLLKY); YKJagaHHS MPUNot y BUrAaa4i ApoTy, NAacTUHOK, NPYTKiB. Harpie 30HM nankn oo
TemMnepaTypwu, WO AELL0 NepeBuLLYE TeMnepaTypy NOBHOMO MJaBfE€HHS NPUMOID, 3 BUTPUMKOLO
HeobxigHOro Yyacy Ans piBHOMIPHOro po3MoAiny po3nJaB/ieHOro NPUNO0 Y 30Hi 3'€AHaAHHS.
3aBepLanbHoo 06pobkoto aeTanen Nicnsa oXoNoO)XEHHA € OYNLLEHHS | NPOMUBAHHA Big
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3aNU1LWKIB OJIOCY Ta KOHTPOJIb AKOCTI Mankun. 25 3anexHo Big cnocoby Harpisy (1] npwu
BMKOHAHHI BUCOKOTEMMNEPATYPHOI MaKM PO3pPi3HAOThL: - Fra30MoJlyMeHeEBY Manky:
3aCTOCOBYETbLCA HalYacTille B YMOBaxX aBTOPEMOHTHUX NiANPUEMCTB; Harpie AeTanen i Npunoto
BMKOHYETbLCSA 3BaploBaJibHUM MasibHUKOM; MPUMiA NOAAETLCA Y BUrAAAi NpyTKa, SK i npu
ra3oBOMY 3BaplOBaHHi; BMMara€ BUCOKOIro pPiBHA HaBUYOK Yepe3 CKAaAHICTb KOHTPOJIO
TemnepaTypu i MOXJIMBICTb NMeperpisaHHA geTanen. - iHAyKUinHy nanky (i3 3acTocyBaHHAM
BMCOKOYaCTOTHUX CTPYMIB), sika 3abe3nedye piBHOMIPHUN | KOHTPOJZIbOBAHWUN HarpiB; - 1a3epHy
namnky, L0 XapaKTePU3YETbLCA BUCOKO TOYHICTIO i AKICTIO WBa, ane noTpebye cneuiasbHOro
obnagHaHHSA; - Nanky y nevax (y NoBiTPsiHINA, HENTpPanbHin abo BakyyMHin aTMocgepi), oe
3abe3neYvyeTbCsa PiIBHOMIPHUIA HArpiB Ta BUCOKa AKICTb 3'€AHaHb. 2.3 PeMOHT naaneBHux bakis
MNanueHi 6akn BUroToBnAOTh i3 cTani 08. OCHOBHUMK gedeKkTaMun NanmBHmx 6akis €: - Npo6oiHM
abo Hackpi3Ha KOpo3isl CTIHOK, - pyMHYBaHHS 3BapHOro LLUBa B MiCLIi MPMBapOBaHHSA HaJIMBHOI
Tpybu, - BM'ATUHM CTIHOK i HAAMBHOI TPybK, - MOPYLLUEHHS 3'€QHAHHA Meperopoaok i3 CTiHKOI, -
MopyLUEeHHS FepMEeTUYHOCTI B MiCLISIX 3BaplOBaHHS i Maky, NOWKOOXXEHHS pi3bbneHHs. LLLob
BUKOHATW peMOHT Baka aBTOMObiNsa HeobxiaHO: - AEMOHTYBATN KPULLKY NasINBHOI FOPJSIOBUHMN i
YLLiNIbHIOYE KinbLE; - 311MTK 3 6Baka NasameBo; - AEMOHTYBATU WMTOK; - AEMOHTYBATW LWNAHTN, AKi
3'eQHYIOTb MaJMBHMN BaK 3 NaJIMBHOK FOPJIOBUHOLO; - BiA'€AHaTM NPOBOAW i WWNAHI X Bif AaTyMKa
piBHS NanuMBa; - BIiAKPYTUTK BONTY KpinaeHHs; 26 - AeMOHTYBaTu 6aK; - NPOTEPTM MOBEPXHIO
6aka; - oeMoHTyBaTn 3 6aka OaTUYMK piBHA NanmBa, abo MoAysib HACOCY NasMBHOI anapaTypy; -
npomMuTn 6ak NnanneomMm, Wob BuaannTmn BigkNaneHHs i 3abpyaHeHHs; - npoMuTn B6ak CTpyMeHeM
raps4oi Bogu; - nponapuTn 6ak Bif 3anuMLwWwKiB 6eH3nHy; - ornaHyTn 6ak no NiHii 3’eaHaHHSA
(wTamMnyBaHHSA) | NEPEKOHATUCL Y BiACYTHOCTI TeYi (AKL0 BUABAEHO MPOTiKaHHA PiAVHN); -
3a4UCTUTN MicUe; - 3aMasdTu M'aKUM MPUMNOEM JliHil0 CTUKa 6aKa; - 3a4NCTUTK MicLle NasiHHA. -
36upaHHSA | BCTAaHOBJIEHHA NafIMBHOI0 6aka BUKOHYKOTb Y 3BOPOTHOMY Nopsaky. MNpu 3aranbHin
naowi NpoboiH i HACKPI3HMUX KOPO3iNHMX pynHyBaHb binble 2 600 cM NanueBHUN Bak BpaKyOThb.
[onycKaeTbCA BM'ATUHN FNMBUHOI0 He Binblu 6 MM 2 6e3 pi3kMx Nnepexoais, naoweto He GinbL
150 cm . Mpu MeHWin naouwi Nnowkoa)XeHb 6ak peMOHTYIOTb MOCTAaHOBKOIO J1IaTOK 3 NoAasibLUO
iX NpmBaptoBaHHAM abo NpunatoBaHHSAM BUCOKOTEMMEPATYPHUM NPUMoeM. MNpu peMoHTI bakis
3BapKoto ix 060B'I3KOBO BUMAPOBYIOTbL NPOTAroM 3 roAuH A0 NOBHOIO BUAAJIEHHS MapiB najuea.
Hainbinbw 6e3ne4yHUin BapiaHT, KOJIM 3aNoBHIOIOTL Hak BoAot abo iHepTHUM rasom, Lwob
YHUKHYTW crianaxy. YCYHEeHHSA HEBENMKUX BM'SATUHN Ha CTiHKaxX pe3epByapy BUNpAMAAOTb. Ans
LbOro 40 UEeHTPY BM'STUHU MPUBAPIETLCA CTaJIEBUN CTPUXKEHDb, @ Ha IHLWIOMY KiHLi CTPUXXHS -
Kinbue. Ba)<ifib NpoXoanTb Yepes KisbLe i 3 NOro 4ONOMOrol PEMOHTYETLCA BM'ATUHA. MOTiM
BiApi3aloTb HiXKKY, @ BapKy 04MLLLa0Tb. AKLWO € NOMiTHa BM'ATMHA, BUPI3aETbCA NPAMOKYTHE
BiKOHLIE, CMPSAMOBaHE A0 BM'ATUHU, 3 TPbOX BOKIB MPOTUNEXKHOI CTIHKN 6aKa TakuM YMHOM, W06
IHCTPYMEHT Mir oTpuMaTuK J4OCTYyN A0 AedeKTy. MMoTiM y OTBip BCTAaBAAETbCA BUKOJSIOTKA |
BM'SATVUHA PEMOHTYETbLCA MOJIOTKOM, @ MOTiIM MeTaJl MOBEPTAETLCA Ha MiCLe | MPMBAPIOETHCSA MO
rnepuMeTpy 3 TPbOX CTOPiH. 27 MNopylweHHA 3'€AHaHHA NeperoponokK i3 CTiHKaMn 3aBaploloTb
CyuinbHUM wBoM apoTom CB-08 abo CB-08IC giameTpoM 2 MM. HeBenuki TPILLMHN, @ TakKoX
MOpPYLUEHHSA FEPMETUYHOCTI YCYBaloTb NAasgHHAM HMU3bKOTEMMNEpPaTYPHUM NPUMNOEM. 3HAYHI
TPILWMHN yCYBalOTb MasHHSM BUCOKOTEMMEpPATYPHUM MNPUMOEM, a B AeAKUX BUNagkax i
MOCTAaHOBKOK PEMOHTHUX HaKJ/IaAoK 3 JINCTOBOI CTani ToBWwMHOW 0,5 ... 1 MM, L0 NepeKkpuBatloTb
MiCcLa NoWKoaXXeHb Ha 10 - 15 mm. Haknagkm npusaptotoTb apotom Cs- 08 abo Cs-08I'C
AiaMeTpoM 2 MM CyUifIbHUM LLIBOM MO nepuMeTpy. Ma3oBa Narka BegeTbCs NOAYyM'asM NasibHUKa 3
HaKOHEeYHUKOM Neo 2. Y 9KOCTi Npncago4Horo Matepiaiy BUKOPUCTOBYETHLCA NaTyHb MapoK J1-62 i
N-68, dntoc - 6ypa i cymiwi 6ypun 3 60pHO Y KNCNOTO BOpHUM aHrigpuaom. lMicnsa pemMoHTy
3BapHi WBW 3a4MLLAI0Th Bif 6pn30K i okannHu, a 6aku BunpoboByOTb Ha FEPMETUYHICTb 2
LWISIXOM OMNPEeCcoBYBaHHA Yy BOASAHIN BaHHI nig Tuckom 0,3 ... 0,35 krc/cm npoTsarom 5 xB. 2.4
Cnocobwn pemMoHTY NanneonpoBoAiB MNaanBonpoBoAn HU3bKOTO TUCKY BUTOTOBAAKTb 3 MigHUX
abo natyHHux Tpybok abo i3 ctanesnx TpybokK 3 NPOTUKOPO3iNHNUM NOKPUTTAM. Tpybonposoamn
BMCOKOIr0 TUCKY BUIOTOBAIOTb 3 TOBCTOCTIHHMX CTaneBux Tpybok. TeXHIYHUI CcTaH
MaJZIMBOMPOBOAIB XapaKTepPU3YETbLCA IX MPOMNYCKHO 3AaTHICTI0. OCHOBHI AedekTn
TpybonpoBoAiB: - BM'ATUHN Ha CTiHKaX, - TPiLLUHK, nepenoMun abo CTUPaHHS, - MOLWKOOXKEHHSA
po3BaJibLibOBaHUX KiHLiB TPyOOK B MiCLli 3Haxo4 KeHHs Hinens. Nepen peMoHTOM TpybonpoBoaun
MPOMUWBAOTb AN3eJ/IbHUM NaanBoM abo rapAa4YmMm po34MHOM KayCTUYHOI coaun i NpoayBaloTb
CTUCHEHUM MoBITPAM. MNannsonpoBoam, WO MatloTb TPILLNHWY | BM'STUHU rnbunHoto binblie 3 MM,
CTUpaHHSA rAnbunHowo 40 2 MM, padiyc BUrnHy meHiwe 30 MM i 3iM'ATUN KOHYCHUA HaKOHEYHUK,
nignaratoTb 3aMiHi abo peMoHTYy. HakuaHi ranku, Wwo MatoTb 3puB Pi3bbun Binblle 0g4HOro BUTKaA,
a TaKOXX 3MWHAHHSA rpaHen nig KaY, NnignaratoTe BUbpakyBaHHI. BM'aTuHM Ha TpybonpoBoaax
yCyBaloTb MPaBKo (MPOroHOM KyJsbKu). Mpu HagBHOCTI TPiwmMH abo Nnepenomis, a TakoXX



https://plagiarism-detector.com 12/25

CTUpaHHSA TPYBbOK aedekTHi Micua abo 3aBaploOTb JATYHHIO 3 NOAabLLOK 3a4NCTKO, abo
BUPIi3YyOTb, @ NOTIM 3'€QHYIOTb 28 NaaMBOMPOBOAN HN3bKOIFO TUCKY 3a AOMOMOIO CMOAYYHUX
TpybOK, @ BUCOKOro TUCKY - 3BaptOBaHHAM B CTUK. SKLWLO NMpK LUbOMYy O0BXWHa Tpybonposoay
3MeHLINNacs, To BCTaBASAKOTb AOAATKOBUIA LUMATOK TPYOKN. 3HOLLEHI CMOyYHi MOBEpPXHI
MasiMBoONPOBOAIB HN3bKOIr0 TUCKY BiAHOBJIOOTb 3a A4OMOMOIOK PO3BaJibLIIOBa/IbHOMO
npucTocyBaHHA MT-265.106. N8 uboro BiApi3aloTe HECNPABHUN KiHeUb TPYOKN 3i 3HOLLEHOH
rnoBepxHeto, BiananoTb TPybKy, HaQaralTbh Ha HEl HiNeNb 3 rako, BCTaBAsAIOTbL TPYOKyY B
OTBip 3aTUCKHOIO NPUCTPOLO, BiAMNOBIAHOro AiameTpa, Tak, Wwob Topeub Tpybkn BUCTYMNaB
MPuBaN3HO Ha 2 ... 3 MM Haj BEPXHbLOK KPOMKOIO OTBOpPY, i 3aTUCKaOTb TPyOKYy.
Po3BanbLtoBaHHS TPYOOK BUKOHYIOTb JIEFKUMW yaapamMn MosioTKa no 6orky. a8 Bucagku
YLLIi/IbHIOKYOr0o KOHYCa Ha NaJIMBOMPOBOAaX BUCOKOI0 TUCKY BUKOPUCTOBYHOTb MPUCTOCYBaHHS
MT-265.00A [112[]. Nepen BNCagKO YLLIJIbHIOKYOr0 KOHYCa HeCNpaBHUN KiHeUb MaJnBonpoBoay
BiApi3aloTb i BiArMHaOTb Ha OO0BXUHY 15 MM. OOArHyBLUW Ha NaJVMBOMPOBIA HAaKNAHY ranky,
BCTaHOBJIIOIOTb CyXapuKW i Kinbue. NannBonposig 3 CyxapMkaMu BCTAHOBJIIOKTb B CTAXHY
rinb3y, Npu LbOMY TOpeLb NyaHCOHA NOBUMHEH YNMPATUCA B OMNOPHE KifbLe, a NaJIMBONpPOBIA B
rnyaHCoH. MNpuncTtocyBaHHA BCTAHOBJ/IOIOTbL Ha MPEeC i BAKOHYIOTb BUCaAKY KOHYCHOI FOJI0BKW.
Micnsa 3akiHYeHHS BUCAAKM BHYTPILWHIA KaHas MaJnBonNpoBody pO3CBEPAJIIOIOTL CBEPASIOM
BiAMNOBIAHOr0O AiamMeTpy Ha rAnbuHy 20 MM i 3HIMalOTb 3a4MPW Ha 30BHILLHIN NOBEPXHi
nasnBoMpoBoAYy B MiCUi po3'eMy cyxapuKiB. [MannMBonpoBia NpoMUBalOTb AN3EbHUM NA/INBOM i
MPoAyBaloTb CTUCHEHNM MNOBITPAM. Y HaKUAHIN ranui BKPY4yTb 3aXMUCHi Npobku.
BigpeMoHTOBaHi ManMBONpPOBOAN NEPEBIPAIOTbL HAa FEPMETUYHICTb, @ TPybonpoBoan BUCOKOI O
TUCKY i Ha NPOMNYCKHY CMPOMOXXHICTb LLIJIAXOM MNPOrOHKW Ha CTEHAi 3 KOHTPOJIbHOK CEKLEID
nMaJMBHOIro Hacoca i eTaslIoHHO POPCYHKO. MpK LbOMY 3aMipaOTh KiNbKICTb NanuBa, gKe
rnepeTikae Yepes NasMBOMNPOBIA NPoTAromMm 1...2 XB. 3a pe3ysibTaTaMun OTPMMaHUX 3Ha4YeHb
BUKOHYIOTb KOMMJIEKTYBAHHSA MaaMBONPOBOAIB Ha rPpynu No NPOMnyCKHIin 34aTHOCTI. Pi3Hnus B
MPOMYCKHOI 34aTHOCTI NanJIMBONPOBOA4IB 04HOMO KOMMJIEKTY He NoBMHHa nepesulysatn 0,5%
Bif cepeaHbOi BEINYNHUN MPOMYCKHOI 34aTHOCTI NanJnBOMPOBOLiB, WO BXOAATb Y KOMMJEKT. 29
2.5 Po3paxyHOK KilbKOCTi pOBIiTHUKIB MiAHNLBKOI AifibHULI [Py pO3paxyHKY KiNbKOCTI
BUPOOHMNYMX POBITHUKIB BU3HAYAETLCA TEXHONOrIYHO HeobxiaHa P | wTaTHa P KinbKicTb
pobiTHukiB. T LU TexHonoriyHo HeobxigHa KinbKicTb pobiTHUKIB:P =T/ ® (2.1) TW M ge T -
piYHa TPYAOMICTCKICTb po6i T MigHMLUbKOT AinbHMUI, ntoa.rog. donsa LW migHMUbKMX pobiT 3rigHo
po3noainy [3, 4] ctaHoBUTbL 2 %, To6TO T =0,02- T ; (2.2) O TOMNP Kpim Toro, B MigHNLUbKI
DiNbHULI BUKOHYIOTbCS poboTK No caMoobcayroByBaHHIO NiANPUEMCTBA. @ - piyHUN POHA Yacy
poboyoro micusa (TexHosnoriyHo HeobxigHoro M pobiTHMKa), roa. PiyHuin doHa Yacy poboyoro
Mmicus: @ [ ( ) ,MKBC3MNCCK (2.3)gpeD ,D,D,D - gHi 3a pK

B! ANOBIOHO KaneHJapH!, BuxioHi, ceaTkos!, K B C MNC nepeACBATKOBI; L - TPUBANICTb 3MIHU, [ =
6,7 abo 8 roa.; 3M 3M © - 4yac CKOpPOYEHHSA TPMBAJNIOCTI 3MIHM B NepeacBaTKoB! AHi, L = 1 rog. CK
CK WWTaTHa KiNbKICTb pobiTHMKIB: P[| T /@, (2.4) LU Pi P ne @ - pi4HM GOHA Yacy WTaTHOro
pobiTHUuKa, roa., P ® [ ( ) ,(25)PKBCBIANN 3MMNCCK ge D -
TPWBaNCTb OCHOBHOI BIANYCTKN, poboyunx aHiB, D = 24 gHi.; BI4 BI4 D - KiNbKICTb OHIB
HeBMXOoAY Ha pobOTYy 3 NOBa)KHUX NpUYUH. [na 4onosikiB MM NnpnnMaeTbcsa 7 AHIB, ANA XKIHOK -
30. 30 2.6 MNMepenik TexHonoriyHoro obnagHaHHS, iIHCTPYMEHTY Ta yCTaTKyBaHHS Nepenik
TexHonoriyHoro obnagHaHHSA, IHCTPYMEHTIB Ta YCTaTKyBaHHA HaBe4eHUN Yy BiAOMOCTi OCHOBHOIO
TexHonoriyHoro obnagHaHHA Aue. gogaTok A. 2.7 MNnowa MigHMUbKOI BinbHUUi Mnowa
MPUMILLEHHA MiOHMUBKOI OiNbHNLUI BU3SHA4YaETbCA TaKUMK MEeTO4aMU: - MO KJIbKOCT! MpaLoioymnx
(bepeTbCA KiNbKiCTb NpauUllYMX Ha AinbHULI | No Tabanui BU3HAYaETLCS NJowa); - No nJouy
nigjaorn, Ky 3aMMa€ ycTaTKyBaHHSA Ta KOe(iLIEHTY WibHOCT! pO3TallyBaHHA yCTaTKyBaHHS
(BM3Ha4a€eTbCA NsowWwa BCboro obnagHaHHA Ha AiNbHULI (OMB. 4OAATOK A) i MHOXXNTbLCS Ha
KOEeIUIEHT LWiNbHOCTI); - rpadiyHO; Po3paxyHOK MAOLL NPUMILLEHHSA AiSIbHULI BU3HAYa€ETbLCS
rnapajesibHO ABOMa OCTaHH MM MeTodaMu. OCTaTo4YHO NpMNMatoTbCa Bisblia Nowa AiSbHULI,
po3paxoBaHa o6oma MeTogamu. MopAaok paxyHKy HacTynHun. CrnovaTKy Ha niacTasl Tabeny Ta
KaTalory TeXHOJIOMN HHOIr0 YCTaTKyBaHHSA CKJ1aOa€TbCA BIAOMICTb OCHOBHOIMO TEXHOJIOMYHOI O
YCTaTKyBaHHSA (BPaxoBYETbLCS TI/IbKN YCTAaTKYBaHHSA, IKe 3aiMa€ MaoLly nigaorn) ginbHuL,.
BiAOMICTb TEXHOJIOMNYHOINr0 YCTaTKyBaHHSA PO3MILLYIOTh Y A0AATKY A A0 NOACHIOBAJIbHOT 3aMUCKN.
Micnsa BU3HAYEHHSA MOLLI, 3aMHATOI YCTAaTKYBaHHAM, BUKOHYETbLCA PO3PaxyHOK MJIOLL
npuMmiLeHHS. MNMnowa no obnagHaHHI Big ryct obn., (2.6) k oe - koeqiUieHT WiNbHOCTI
po3MilLeHHA BUPOBHMYOro obnagHaHHA rycT Ha MigHUUbKIN ginbHUUI. 3rigHO HOPMaTUBIB
npunmaeTbes 3,5....4,0; | - 3arasbHa niolla BUKOPUCTOBYBaHOro o6nagHaHHA Ha PEMOHTHIN
06n. 2 pginbHnui, m (ome. Ooa. A) Oaep>kaHi pe3ynbTaTh YTOYHIOKTbLCA rpadiyHO-NaHyBallbHUM
p/leHHaM. OnTManbHe NaaHyBaHHA MiHULLKOT AiNbHWULI HagaHo Ha puc. 2.5.31 005003 2
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6000 PucyHok 2.5 - NMnaHyBaHHA MiOHULbKOT AiNbHULI: 1 - BepCTaT C/0CapHU; 2 - CTeHA

ONA pEMOHTY Ta iCNUTY pafiaTopis; 3 - yCTaHOBKa 4J19 OYUCTKK padiaTopiB Big Hakuny; 4 -
yCTaHOBKa AJ19 MPOMMBAHHSA 11 BignapoBaHHA nananeBHUX 6akis; 5 - reHepaTop aueTuaeHoBUR; 6 -
KOMMJIEKT pi3akiB 419 KNCHEBOro pi3aHHA CTani; 7 - cTenaxk gng pagiatopis; 8 - Bi3ok gns
TPaHCMOpTYyBaHHA padiaTopis; 9 - wada BuTsKHa; 10 - npucToCyBaHHA OJ19 PO3BaJibLIOBAHHS
TpyboK; 11 - CTaHOK BEPTUKAJIbHO-CBEPANUIIbHUN; 12 - NasNbHUK Mafoi NOTY>XHOCTI; 13 -
nasfbHUK BEJINKOI MOTYXHOCTI; 14 - KOMMAEKT iIHCTPYMEHTY MigHUKa; 15 - wada ans
IHCTPYMEHTY; 16 - CKpnHSa gns Bigxogis. 32 2.8 MNpaBuia TexHikn 6e3nekn BUKOHaHHSA pobiT B
MigHMUbKOMY BigaineHHi 2.8.1 MNepepn no4aTkoM poboTm Hapartn n ynopsakyBaTu cneyonsr.
MepeBipnTM CNpaBHICTb YCTaTKyBaHHS, iIHCTPyMeHTa, MiCLUEeBOI 1 3arasibHOl BEHTUAAUl.
MNepekoHa€ETbLCA B CMPABHOCTI Fa30BOro najibHMKa N repMeTuydHocTi Tpybonposoais. 2.8.2 Nig
yac poboTu Mpun 3aroTiBuUi NPYTKIB po3aMBaTN NPUNIN i3 MNABUILHOIO TUMIS TiNIbKN B CyXi
dopmMmu. Micua Nnanky 3avnwiaTi MeTasIeBoIO LLITKOKW. TpaBAeHHA KNCOTO MicLsa cnato pobutun
cneuianbHUM rMoMaskom. Llap noBMHeEH 6yTK TOHKKM i He gaBaTu 6pun3iB NpU 3iTKHEHHI 3
raps4um nasibHUKOM. 3ab0pPOHAETLCA NPOXONOAXKYBATU HArpiTUM NasgbHUK y PiguHi.
3abopoHSAETLCA NEepeBipATU CTYMNiHb HarpiBaHHA Nas/ibHUKa Ha AOTUK. [ToCcyAMHaA 3 KUCNOTOO
HeobxigHO BCTaHOB/IIOBATM Ha BEpPCTaTi Ha cneuianbHy NiacTaBky. Nepen nankot aetanen
MasMBHUX CACTEM i NAZIMBOMNPOBIAHNX TPYOOK peTenbHO NPOMUTK iX FapAyYnuM NY>KHUM PO34NHOM
i npocywnTn. Kncnoty 36epiratn B HEBENMKUX KiJIbKOCTAX Y CKASAHOMY MOCYAi B cneuianbHin
wadi 3 BUTSAXKHOK BEHTUAALUIE. MNPy BAYYEHHI KNCIOTU Ha LWKipy 06MUTK yparkeHe Micue
COLLOBUM PO34YMHOM i MPOTOYHOK BOAOI0. 2.8.3 lNicng 3akiH4eHHSA poboTn Buknwountu npunaan,
OYUCTUTK IHCTPYMEHT i NPUCTOCYBaHHSA. MNOCYANHY 3 KNCNOTOIO LLiNbHO 3aKpUTK 1A npubpaTin B
wady. JonosicTn MancCTpoBi NPO HECMPaBHOCTI, NOMiYeHi nig 4ac poboTu. 2.9 Cneuopar i
3axXu1cHi 3acobun 33 BignosigHo A0

u 3HanaeHo nocunaHb: 0,02% id: 9

«TnnoBux rasyseBnx Hopm 6€3KOLITOBHOI BMAAYi CreLoaary, CneuB3yTTa M 3anobixKHUX
npuUcTocyBaHb POBITHNKaAM Ta cy>KH60BLSIM aBTOMOBiI/IbHOrO TPAHCMOPTY N LLUOCENHUX AOPIrs»

MiQHMKOBI BMAAOTb: KOCTIOM poboynin, pyKkaBuLi KOMBiHOBaHI, YepeBUKK WKipsAHi, hapTyx
MPOryMoBaHMM N oKynsapu 3axucHi. 2.10 CaHiTapHo-TexHi4Ha YacTuHa Y npuMilleHHi
MiAHULUbKOIO BigdifieHHs nepenbayatoTbCs CUCTEMM OMaJIEHHSA, BEHTUAALIT, BHYTPILLHBbOIO
BOOOMNPOBOAY, KaHai3auii W CTucHeHoro noBiTpsa. OnaneHHs. CucTtemMa onajeHHs BUKOHYETLCA 3
yMOBU 3abe3nevyeHHs TeMnepaTypu NOBITPS B NPUMILLLEHHI BigaiNlIeHHS B X0N04HUIN | nepexiaHnn
nepiogn +16°C. Y AKOCTi TEMNJIOHOCiIA BUKOPUCTAETLCA Frapa4a BoAa 3 napameTtpamm 150- 70°C, 2
130- 70°C, 95- 70°C n Hacm4eHa napa TUCKOM [0 2 KIFc/cM . [I>Kepenom Tensaa NnpunmatoTbCs
30BHiLWHI TennoBi Mepexi abo koTenbHA. HarpiBasabHi Nnpunagn LeHTPabHOI CUCTEMMN OMaIeEHHS
BCTAHOBJIOOTLCA Nif CBITJIOBUMU NPOpPi3aMy 30BHILLHIX Oropoa>XKyBasbHUX KOHCTPYKLiN.
BeHTunsauis. Ansa 3abe3nevyeHHs HOPpMOBaHUX NapaMeTpiB NOBITPSHOroO cepenoBunLLa,
YCTAHOBJIEHNX CaHITapPHUMUN N TEXHOIONIYHUMU HOPpMaMK, nepenbayveHo NPUNANBHO- BUTS)KHA
BEHTUAALIA 3 MEXaHIYHOIO aepali€to i MicueBi BiACMOKTyBaui. BogoriH. as nocTadyaHHA BOO OO
TexHosoriyHoro obnagHaHHA 1 Ha rocnogap4o-nUTHI NoTpebu B NpUMiLLLEHHI BigOineHHs
BUKOHYETbLCA BOOOriHHA Mepexka. KinbKiCTb NogaBaHOi BOAW Ha TEXHOJIOMiYHI NoTpebun
BWU3HAYAETLCSA XapaKTepuCcTmnkoto obnagHaHHA. Boaa Ha Xa3a9MHOBUTO-NUTHI NOTPebun NoJa€eTbLCA
00 BoAopo36ipHOro KpaHa, BCTAHOBJIEHOr0 HaZ4 YMUBaJIbHUKOM. [l>KepesioM BOAOMOCTa4YaHHS €
BHYTPILLHA Mepexa nignpuemcTsa. KaHaniszauisa. 34 CKnaaHHA CTIYHMX BOA Bif TEXHOOMIYHOI0
obnagHaHHA N NobyToBUX NpMBOPIB 30iNCHIOETLCA MO CUCTEMI BHYTPILLHbOT KaHani3auii y
OBipCbKy Mepexy. MNepen BUNYCKOM Y ABIPCbKY Mepexy BUPOOHMYI CTi4HI BOAN (1y>XKHI)
HEeNTPani3ylTbCA B KUCNIOTHOMY HenTpanizaTopi. CTucHeHe nosiTpa. [>kepenom
MOBITpPOMNOCTa4YaHHA Cly>KaTb KOMMNpecopHa NianpueMcTBa abo nepecyBHun Komnpecop. 2.11
EnekTpoTexHiyHa YacTuHa Cnnose enekTpoobnagHaHHs. LLloaoo ctyneHsa HadilmHOCTI
eN1IeKTPOoMnoCTa4YaHHs yCi CNOXMBayYi efleKTpoeHepril MiAHVULUbKOro BigdileHHS BiAHOCATLCA A0
Apyroi kateropii. EnekTponocTa4YaHHs 34iNCHIOETLCSA Bif MiCLLEBUX ENEKTPUYHUX MEPEX
Hanpyrot 380/220 B. 3axucHe 3a3eMJieHHSA. BCi KOpnycu eneKTpoABUIYyHIB, MyCKOBOI
anapaTypu, CBiTUbHUKIB NOBMHHI ByTn 3a3eMneHi. K 3a3emMnoi04di MaricTpani BUKOpUCTalTbCA
MeTaneBi KOHCTPYKLUIi 6yaisni. CTanesi Tpybn enekTponNpoBOAKN 1 CreuianbHO CTasieBa CMyra,
wo npoknagaerbcd, 4 x 40 mMm. Onip 3a3eMJ10I0Y0r0 NPUCTPOIO HE MOBMHEH NepeBullyBaTn 4
OmM. [1ns 3a3eMJIeHHs B OCBITJ/IIOBa/IbHUX YCTAaHOBKaX BUKOPUCTAETLCA HY/IbOBUI poboynn apit
Mepexi. BucHoBku o posainy || B poboTi BUKOHAHO ONTUMasibHY OpraHisauito QyHKLiIOHYBaHHS
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MiOHMUBKOI AinbHMUI. ONncaHo TexHoorito pobiT, HaBeoeHO CTPYKTYPHY cxeMy, nigibpaHo
Cy4acHe TexHooriyHe obnagHaHHSA. PeKoMeHO0BaHO oNTMUMasibHe NaHyBaHHA OifIbHULL,
BPaxXOBYIOYM MPUHLXN paLioHabHOro po3TallyBaHHA obnagHaHHA BiANOBIAHO 40
TeXHOJI0riYHOr o NpoLecy, Wo CrpuaEe NiaBULLEHHIO MPOAYKTUBHOCTI NpaLi, AKOCTi BUKOHYBaHMX
pob6iT, 3HMXXEHHIO BUTPAT 4acy, a BignosigHo i 35 TpyaoMicTKOCTi pobiT. 3anponoHOBaHO
MeToANKY A060py KiNIbKOCTi MPaUiBHUKIB Ta po3paxyHKY MAoLi NPUMILLEHHS AiNbHMLUI. Y poboTi
PO3r/IAHYTO OCHOBHI MPUYMHWN Ta XapaKTepHi gedekTun, ki BUHMKaTb Mig 4ac ekcnayaTauil
pagiaTopiB, NanmBHMX 6akiB Ta Nnanumesonposoais. OCHOBHY yBary npuaiflieHo aHanily cyydacHUx
MEeTOLIB PEMOHTY - MasiHHA, aproOHOAYroBOro 3BaploBaHHA, repMmeTusauii cneyiaibHUMN
CKflalaMn Ta BUKOPUCTAHHIO TEXHOJONIT XON04HOIr0 3BapioBaHHSA. 3aNponoHOBaHO ONTUMI30BaHY
TEeXHOJI0Tito NasgHHA NPU XapakKTEPHMX YIWWKOOXKEHHSAX, WO NigBULLYE SKICTb Ta HaAiINHICTb
3'eQHaHb MPW PEMOHTI aJIlOMiHIEBUX padiaTopiB. Pe3ynbTaTn gocnigeHb MOXyTb ByTu
BMpPOBaA KeHi Ha MigNPUEMCTBAX, L0 3aMMaloTbCA 06CNYroByBaHHAM i PEMOHTOM TPAHCMOPTHUX
3acobiB, 015 3HMXKEHHS BUTPAT Ha 3aMiHy pafiaTopiB, NainBHUX 6akiB Ta NPoOOBXEHHS
pecypcy BianosigHux cuctem. 36 PO34UT |1l PO3POEKA KOHCTPYKLIT CTEHAY A1 PEMOHTY 11
BUMPOBYBAHb PALIATOPIB 3.1 lNpu3HayYyeHHA KOHCTPYKUiT CTeHA Nnpu3HadYeHnn ons
BMNpobyBaHb Ha BiACYTHICTb NPOTiKaHHSA, TUMYaCOBUX, BTOMHUMX BUNpobyBaHb; po3bupaHHS -
CKNafaHHA pafiaTopiB; NasHHSA, YCYHEHHS NPOTiKaHHSA , 3aMiHW AeTanen padiaTopis B yMOBax
aBTOTPAHCNOPTHUX NIAMNPUEMCTB i CTaHUIN TexHiYHOro obcnyrosyBaHHs. 3.2 Ornsag icHy4Ynx
aHanoris ICHy€e aekinbKa aHanoris cteHay [112[1. Tak, Hanpuknag, CTeHA /19 PEMOHTY 1
BunpobyBaHb padiaTopiB aBToMobinis 3nJ1i FA3 mopeni HO-11 i cTeHp AN PEMOHTY 1
BunpobyBaHb padiaTopie aBTomobinis 3uJl, A3, MA3. KpA3 moaeni H-127. CTeHa ons peMOHTY
n BunpobysaHb pagiatopis asTomobinis 31 i FA3 mogeni HO-11 - cTauioHapHuMi i3
MHEBMOMNPVBOAOM | BOAAHOK BaHHO. loro posmipn cknagatoTs 1570106011110 MM, maca -
211 kr. CTeHA ons peMoHTY 11 BunpobyBaHb pafiaTopis aBToMobinis 3uJl, FA3, MA3, KPA3
mogeni H-127 - cTauioHapHWi, BaHTaxonianomHicTio 800 H. Moro po3mipu - 1500/11300/12300
MM, Maca -335 kr. 3.3 ObrpyHTyBaHHSA 0bpaHoi KOHCTpYKUii CTeHO A03BOJISE 3HAYHO CKOPOTUTH
TPyLoBi BUTPATU Ha NOBOPOTU, OMYCKAHHSA i NiQHATTSA aBTOMOBINBHOro pagiatopa, Lo
PEMOHTYETLCS. Mpn LbOMY 3HAYHO NOAINWYTLCA MPOAYKTUBHICTL | YMOBM NpaLi pobiTHUKIB
MiOHMUbKOI AinbHMLUI, 0COBANBO NMPX PEMOHTI padiaTopiB BE/IMKOBAHTAaXXHMNX AN3EbHNX
aBTOMObiniB. 3.4 TexHiYHa XapaKTepPUCTUKa CTeHaa TexHiYHa XapaKTepuUcTukKa cTeHaa
HaBegdeHa B Tabnnui 3.1. 37 Tabnuusa 3.1 - XapakTepucTuka cTeHaa HanmeHyBaHHA NOKa3HMKa
3HavyeHHa Tun cTeHAa cTauioHapHU BaHTaxonignomHicTe, H 800 LLUBnakicTe nigromy, mm/c 93
Hanbinbwunn xig nayHxepa, MM 650 MakcMmManbHUN TUCK MOBITPSA Npu BunpobyBaHHAX 0,08
pagiatopa, MMa NabapunTtHi po3mipn cTeHaa, MM: foBXMHa 1535 wmnpnHa 1425 sucota 1195
Maca, kr 335 3.5 YcTpin i poboTa cTeHaa MiginMmay cknagaeTbCs 3 OCHOBU, KOJIOHN,
LWTOBXaJIbHMKA | KOXYXa. BiH cny>XnTb ong nignomMmy n onyckaHHA paaiaTopa, SKuin
PEMOHTYETLCSA Ha NOTPiIOHY BUCOTY Haj BaHHOW. Ha KiCTAKy nifinMadva KpinnTbCa KOJIOHA, Y
AKiN, XOAUTb WTOBXaNbHUK. [10 KONOHN CKOBaMM KPIiNUTbCSA KOXYX, WO CIYXXUTb AN
OropoJ>KeHHSA PyXOMOro ynopa i KpinjeHHs KiHUeBMX BUMUKAYiB. 3aTUCKaY CKIafaEeThCa 3
BUJIKW, BEPXHBLOI O | HMXKHLOIO MPUTUCKAYIB Ta C/y>XaTb A1 YCTAaHOBKW padiaTopa, Haf BaHHOL.
3aTnCcKay BCTABJSETLCA Y BTYJIKY KPOHLUTENHA i MPUTUCKAETLCA 40 HbOIr0 Yepe3 rymoBy Lanby.
Ha iHwoMy KiHui [ - nofibHOro KpoHLWTENHa TaKoX € BTYJIKa, 3a 4OMNOMOrol AKOi BiH
3aKPIMJETLCA Ha WTOBXaJIbHUKY NigiiMaYda. Apyrunin KiHeub LWITOBXaJlbHMKA 3aKiHYYETbLCSH
ranko. BepTukanbHe nepemileHHs WTOBXaJIbHUKA 34iNCHIOETLCA B TpyYHOBUOHIN
HanpaB/AYNIA KOJSIOHI Bif ABUrYHa 4Yepes3 KAMHOMNacoBYy nepefavy i rBUHT i3 MPAMOKYTHUM
pi3bbneHHaM. PagiaTop 3axXOMJIIOETLCA N YTPUMYETLCS B 3aXBaTi FBUHTOBUM NPUTUCKAYEM, LLO
CKNlaJaEThCA 3 NPOryMOBAHOIo JIMCTA i KyNbOBOro WapHipa. Manka, y ki rBUHT € 38 Befy4um
(npuBoaHNM), 06epTa€eTbCA Y BTYJILI BUJIKM 3axBaTy, OTpUMYytoun obepTaHHs Big MaxoBuKa.
Kapkac BaHHU, EMHICTb | 0bnyanka aBNs0Tb COH600 BaHHY 3 MicLLeBUMM nNornmbneHHaM ons
YCTaHOBKMW pajiaTopa y BEPXHbOMY MONOXKEHHI. BaHHa npu3HaveHa ansa sunpobyBaHb pagiaTopa
Ha FrepMeTUYHICTb | Hag Hel MO>XXHa NMPOBOANTM NasnbHi poboTn. Hag BaHHOK 00 i KapKkaca
KPIiNMTbCA NaHeNb PiIBHOMIPHOro BiACMOKTYBAHHS LWKIANMBUX rasiB, WO YTBOPIOWTLCSA NPY NanLi.
PaniaTop yCTaHOBMOIOTb Ha HMXKHIN NPUTUCKAY BUKK 3axBaTy h obepTaHHAM MaxoBuKa
BEPXHbOr0 NPUTUCKaYa 3aKpinaoTb Y 3axBaTi. 3aKpinieHnn pagiaTop oNyCcKaloTb Y BaHHY 3
BOJOIO | NepeBipsalTb HA repMeTUYHICTb. 119 BU3HAYeHHS MiCUb YWKOAXKEHHS pajdiaTopa B
OTBIip 04HOro 3 NaTpybKiB MO F'YMOBOMY LLJTAHIY NOAAETLCA CTUCHEHe NoBiTpsA. LWnaHr
NiAKAYAETLCA A0 MHEBMOCUCTEMIN YEepes PerynatTop TUCKY, BiAperynboBaHUN HAaTUCK He BinbLu
0,08 MlMa. OTBip Apyroro naTpybky pagiaTopa 3aKpUBAETLCSA N'YMOBO NPobKoo. FepMeTUYHICTb
pafbiaTopa nepeBipsAl0Tb MO HasgsBHOCTI Bynbballok NOBITPA B MiCLUAX YILKOAXKEHHS. Ticns
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BUABJIEHHSA MiCLb YLWWKOOXKEHHS, padiaTop NigHIMaloTb Ha BUCOTY 3pYYHY AN NaNKK i 3anatotoThb.
Mpwn niarotoBui cTeHaa A0 poboTn pobnsaTb 30BHILLHIN Orns4, 3aN0BHIOTb BaHHY BOAOIO,
3Ma3ylTb TEPTLOBI MOBEPXHI LWUTOKa XXMPOBUM conifonom BYC-2, peryniooTbs poboynn Tuck 0,08
MMMa, nepeBipsAlTb CTaH KPiNUAbHUX AeTanen. BuxigHe nono)xeHHSA opraHiB KepyBaHHSA nicns
NiAroTOBKM CTeHAa A0 poboTn HaCcTyMHe: - KHOMKa KepyBaHHSA 3HAaX0AMUTbCS Y BiIbHOMY CTaHi; -
KpaH rnojadi NoBiTpA B pagiaTtop 3akpuTtui. Mopsagok BunpobyBaHb i peMOHTY padiaTopa: -
padiaToOp BCTAaHOBJIIOETLCA B MPUTMUCKaYi 3axBaTa B KPaHiM HUXKHIM MOJIOXKEHHI 3axBaTy No3a
BaHHOIO; - NepeBOASATb PafiaToOp Y MONOXKEHHS

n 3HangeHo nocunaHb: 0% id: 10
"Hag BaHHOMO"

; - OAWH 3 MaTpyObKiB i rOp/IOBUHY padiaTopa 3akpuBatoTb r'yMoBoto Npobkoto; 39 - B iHWNNA
naTpybok NigBooATb CTUCHEHE MOBITPSA; - NiAiNMadYeM onyCcKaloTb pafiaTop Y BaHHY 3 BOOOIO; -
BW3Ha4YaloTb MiCLe YWKOAXKEHHSA padiaTopa no bynbbalukax, Wo BUAINAITLCS; - NiginMayvyem
nigHiMaloTb pafiaTop Ha BUCOTY PEMOHTHUX POBIT i NpoBOAATL iX; - MOBTOPOKOTbL BUNPOoOyBaHHS
pafiaTopa i, npn HeobxiAHOCTI, NPOBOASATL MOBTOPHI PEMOHTHI poboTun. 1na npuBeneHHs cTeHAa
Yy BUXiQHE NONOXXEHHSA HEOOXiAHO: - 3aKPUTK KpaH rnogadi NoBiTpsA B pagiaTop; - YCTAaHOBUTU
padiaTop Ha Miasory; - 3BiJIbHUTK padiaTop i3 3axBaTa. TeXHOJoriYHa KapTa Ha BUKOHaHHS
nepeBipku pagiaTopa 3a ALONOMOrow CTeHAY HaBefeHa y AoAaTKy B 3.6 Po3paxyHOK OCHOBHUX
enemMeHTIB cTeHaa Po3paxyHOK KJMHOMAcoBOI nepedadi (puc. 3.1), 3 HaCTYNHMMKU BUXiAHUMU
JaHNnMK: =1,1 kBT,; = 750 06/xB.; 1 = 1,25; [| HaBaHTaXXeHH4 cnokinHe; [| poboTa
04HO3MiHHa. O6epTalo4ynin MOMEHT Ha LWIBUAKOXiOHIM Bany: 1,11 T=9550=9550 = 25,5
Hm. (3.1) 6 750 1 MNpwn gaHiM MOMEHTiI NPUAMAEMO Nepepi3 peMeHs

n 3HangeHo nocunaHb: 0% id: 11
IIAII

i3 posmipamm b =11,0p MM, h =8,0MM,2b =13 MM,y =2,8MMi F=0,81cm[]13[].001 40
PucyHok 3.1 - Po3paxyHKoBa cxeMa LUKiBiB [JiameTp MeHLOoro wkisa BiANOBiAHO A0
pekoMmeHpaauin 13 =90 MM, ane p TOMY LLO B PO3M/IAHYTIM BUMaAKy HEMAE XOPCTKUX
obmexxeHb [0 rabapuTiB nepepnadi, To 4N NiABULLEHHS AOBrOBIYHOCTI peMeHs NPUNMAEMO d =
125 mmM. [113[]. pl diameTp binbworo wkisa: () () = 1 =125-1,25"1
0,02 = 153,1 mm. (3.2) 2 1 CtaHpapTHUM po3mip no NOCT 17383-73 D = 160 mM. p2
DakKTUYHe nepepaTHe 4Y1cno: 160 2 ===1,3.(3.3) (1 ) 125(1-0,02)
1 WBWAaKiCTb peMeHs Mo opMyii: 3,14:125-750 11 === 4,9 m/c.
(3.4) 60-:1000 60:1000 YacTtoTa obepTaHHS BeAeHOro Bany: () 1
125-750:(1-0,02) 11-1 ===574xB.(3.5)2 160 2 Mi)xBicbOBa BifCTaHb,
BignoBigHO 00 pekoMeHgauin, A = 1,5 - 160 = 240 mM. (3.6) Po3paxyHKOBa AOBXMNHA peMeHs Mno
dopmyni: 41 2 2 ( ) () 160-125 2 1()() =2 + + +
= 2:240+ 160 + 125 + = 928,72 mM™m. (3.7) 1 224 2 4240 CTtaHpapTHa OOBXWHa
peMeHs | = 950 mM. [|14]]. o CTaHAAPTHIN [OBXWHI L yTOYHIOEMO AiNCHY MiXKBICbOBY BiACTaHb
rno gopmyni: 22 V()L ()1()2 + + 2 + 8
1 2 1 2 2 1 ==822()/[()1()2950-3,14 160+125 + 2:950- 3,14
160+125 -8 160—-125 = = 251 MM. (3.8) 8 MiHiManbHa MiXKBiceBa BiACTaHb A1 3PYYHOCTI
MOHTa)y | 3HATTS PEMEHIB: 0,01 251710,01/1950[]241,511.mm (3.9)
MakcuMarnbHa Mi>KBiCEBa BiACTaHb A8 CTBOPEHHS HAaTAry i NiATArYyBaHHA PeEMEHS NMpu BUTSXKL:
0,025 2511 0,025[1950[1274,7511 . mm (3.10) KyT o6xBaTy Ha MeHLIOMY
WKiBi No hopMyni: 160-125 2 10000000T1] =180 — 60 =180 — 60 =
172 =110(4.11)11 251 BuxigHa pnoBxuHa peMeHsa L = 1700 mM. BigHOCHa O0OBXMWHa:
0 950 = = 0,55. (3.12) 1700 0 KoediuieHT goBxuHu, C = 0,86 [113[. L BuxigHa
NOTYXHIiCTb Npn d = 125 Mmi [| = 4,9 m/c., Nl = 1,15 kBT.[]13]]. pl 0 KoediuieHT KyTa obxBaTy,
0,98 [/13]1. [| NonpaBka 00 KPYTAYOro MOMEHTY, = 0,8 Hm. [113[]. u NonpaBka oo
MOTY>XXHOCTI: = 0,0001 = 0,0001-0,8 750 = 0,06 kBT . (3.13) 6
42 KoeiuieHT pexxumy poboTun npm ykasaHoMy HaBaHTa>keHHi, C = 1 [113[]. p MNMoTy>XXHiCTb, WO
OOMyCKa€ETbCA Ha oauH peMiHb: [ 1 () () = + =1,15-0,98 :0,86 +
0,06 -1=1,03kBT.(3.14)0 Po3paxyHKoOBe 4MCI0 peMeHiB nNo popmyni:
1,1 ===1,06.(3.15)[] 1,03 Koe(iLli€HT, WO BPaXxoBy€E HEPIBHOMIPHICTb
HaBaHTakeHHs, C = 0,95 [113[]. Z [lincHe 4Mcno peMeHiB y nepepnadi, 1,06 f===1,12.
(3.16) 0,95 MPUIMAEMO YNCNo peMeHiB Z' = 1. Cnia No4aTKOBOIro HaATAry 04HOIo
KJIMHOBUAHOIro peMeHs: 780 780:1,122 =+ =+4+4,9-0,1=181H, (3.17) 0.1
"4,9-0,98'1'1 ae g = 0,1 kr/m. [114[] 3ycunns, Wo Ai€ Ha Bann
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nepegadi: ° ° 1721 =2 ’ =2-181"1 = 361,1 H.
(3.18) 0.1 2 2 Po3mipn oboga wkiga: t = 11 mm, h = 8,7 Mm, b = 3,3 mm. E = 15[10,4 mm, f =p +2
10Mm, r=10MM, h =6 MM, | =36, |=36/.-11 1 2 30BHilLHI giamMeTpwn LWKIiBiB: =

+ 2 =125+ 23,3 =131,6 MM. 1 1 = + 2 =160+ 2 3,3 = 166,6
MM. (3.19) 2 2 WunpuvHa obopa wikisiB: / () = ( 1) + 2 =1-1-15+2

10,5 = 20,5 mmM. (3.20) 43 3.7. NpaBuna TexHikn 6e3nekn npu poboTi Ha cTeHAi Mpwn
ekcnayaTauii cteHOa HeobxiaHO BUKOHYBaTW HAaCTYMHIi OCHOBHI MpaBuna: - poboye micue 6ins
CTeHAa NoBMHHE BYyTN HE CIN3bKUM i YTPUMYBATUCHA B YNCTOTi, METAJIOKOHCTPYKLIS CTeHAa i
KOpMycC enekTpoaBuryHa noBuHHiI 6yTn 3a3emneHi BignosigHoO oo

n 3HanaeHo nocunaHb: 0% id: 12
"MpaBnn ycTpow eneKTpoyCcTaHOBOK"

; - nepen no4aTkoM poboTu Ha CTeHAi HeEOOXiAHO NepeBiIpUTU HAAINHICTb KpinaeHHsa 6onTiB,
3pobnTn NPobHMM 3anycK i NnepeBipuTN poboTy NigiiMada, NepPeBIPNTU HASABHICTb TAMM B
naHensx piBHOMIPHOro BiACMOKTYBaHHS. - MigKAO4YaTW WAaHr Ao TpybonpoBoay CTUCHYTOro
MoBITPS OJ19 MepeBipKM pafiaTopiB AO3BONAETLCA Ti/IbKN Yepe3 BEeHTWU b | perynatop TUCKY,
BigperynboBaHun HaTnck 0,08 MlMNa 3abopOHAETLCA BKAOYATY WaHrn 6esnocepeaHbo B
MaricTtpaJsb, MO 3aKiHYeHHIO poboTK | Npy TpMBaNMx nepepsax y poboTi MaricTpanb CTUCHYTOrO
MOBITPA BApTO LiJIKOM BiAK/OYaTU | 3HECTPYMUTU €5IEKTPOIIHIIO, LLO XXNBUTb anapaTypy
KepyBaHHS, a MHEBMOMPUBOA 3BiSIbHUTU BifL CTUCHYTOro noBiTps. PoboTa Ha cTeHai 3
HecnpaBHMUM MaHoOMeTpoM 3abopoHeHa. O6cyroByBaHHA CTeHAA | PEMOHT pafiaTopa NOBUHHUNA
pobntn MigHMK abo MigHMK-6naxap. Ocobu, Wwo obCcnyroByoTb CTEHA, MOBUHHI MPONTW BCTYMHWN
(3aranbHN) iIHCTPYKTaXK 3 TexHikn Be3nekun i BUpoBbHMYOI CaHiTapil, @ TaKoX iIHCTPYKTaxX 3
TexHikn 6esnekn besnocepenHbLO Ha pobovyomMy Micli. 3.8 Po3paxyHOK eKOHOMIYHOI
eheKTUBHOCTI Big BNPoOBad)XEHHA CTEHAY O/ PEMOHTY 1 BUNpobyBaHb padiaTopiB aBTomMobiniB
BuxigHi gaHi onsa po3paxyHKy eKOHOMI4YHOI e(peKTUBHOCTI Bid BNPOBaAXXEHHSA CTeHOy AN
pPEMOHTY 11 BUNpobyBaHb pagiaTopiB aBTOMOGINIB, O A03BOSISE 3HU3UTM TPYLAOMICTKICTb pobiT
TO Ta peMOHTYy HaBefeHi B Tabnuui 3.2. KinbKicTb onepalin opieHTOBHO npuinHaTa 500 ona.
BapTicTb NnpoBegeHHsA OAHIET onepadii: 1,4 .(3.21) 6 ,(HOT 44 Tabnuus 3.2 - BuxigHi
OaHi anga po3paxyHky Lo Micng MNoka3Huk OgnHnua YMOBHE BMpOBa- BNPOBa- BUMIpYy NO3HAYEHHS
OXXKEeHHA o)xeHHA 1. TpyaoMicTKiCcTb ogHi€l onepauii ntog.rog £ 0,45 0,33 O 2. N'oanHHa TapudgHa
cTaBka pobiTHMKa rpH £ 120 120 I 3. KinbKiCcTb onepauin Ha pk og. n 500 500 O 4. ButpaTtu Ha
ekcnnyaTayito rpH B 300 250 E 5. JogaTkosi kKaniTanbHi rpH IC 35000 [0 BkNnageHHA Ha
BNpoBaA XeHHs MpuBeaeHi BUTpaTwy, rpH.: [| A0 BNpOBaA>KeHHSA B /n; BB EO(3.22)
nicns BrnpoBag)XeHHs B / E/n.HHEO.AHO (3.23) PiYyHUN €KOHOMiIYHUI eheKT:
E[IB[IB . P B H O (3.24) NpupicT npnbyTKy 3a paxyHOK eKoHoMii no cTtaTTi ®3M: [N

®3MN b H O (3.5) DopaTkoBui 6anaHcosuin npubyTok ACM: M [N . B ®3MM E (3.26)
IHTerpanbHUM eKoHoMIYHUM edpekT: E[[[IN [ E .1 BPL(3.27) TepMiH OKYNMHOCTiI 4OAaTKOBUX
BKNageHb: T /[N . O B (3.28) KoegiuieHT 06iry: 45 K[1 1/ T . OB (3.29) PesynbTtaTtn
pPO3paxyHKy eKOHOMIYHOI eheKTMBHOCTI Bifi BNIPOBaAXXEHHS CTeHOY AONS PEMOHTY 1 BUNpobyBaHb
pagpiaTopiB aBToMobiniB HaBegeHi B Tabauui 3.3. Tabnmusa 3.3 - NOKa3HMKN EKOHOMIYHOI
e(heKTUBHOCTI Bif, BNPOBaA XEHHA CTEHAY ANA PEMOHTY i BUNpobyBaHb padiaTopis aBToMo6iniB
YMoBHe YucenbHe MNMoKa3HUK NO3Ha4YeHHS 3Ha4YeHHS BapTicTb NpoBeaeHHS OAHIET onepalii, rpH: -
0o BnpoBagxeHHs; C 75,60 b - nicnga snposanxeHHsa C 55,44 H MNMpueepeHi BuTpaTun, rpH: - 4o
BrNpoBag)xeHHs; B 76,20 b - nicna BnpoBaa>xeHHs B 66,44 H PiyHNIN eKOHOMIYHIN edheKT, rpH E
4880,00 P MpupicT npubyTKy 3a paxyHOK eKOHOMii 3a cTaTTeto P3M1, rpH AN 10080,00 O3
HopnaTkoBuin 6anaHcoemin npubyTok MAT, rpH AN 9830,00 b IHTerpanbHNN EKOHOMIYHNI edeKT,
rpH E 4580,00 | TepMiH OKYMHOCTiI 40AaTKOBUX BKIaAeHb, pokiB T 3,56 KoediuieHT obiry K 0,28
OB BucHoBKM 8o po3giny lll B po3aini nposefeHO aHani3 yCTaTKyBaHHA A1 PEMOHTY 1
BMNpobyBaHb pafiaTopiB aBToM06INIB, PO3rnaHyTO poboTy 3i CTEHAOM NPU NEpPEBIpKKU Ta
peMoHTi pagiaTopis aBToM06iniB. ONMCaHO KOHCTPYKLIO Ta NpuHUKUN 4ii cteHay. Po3pobneHo
npaBusa TexHikn 6e3nekn npmn poboTi Ha cTeHAi. BukoHaHO HeobXxioHI NepeBipoYHi Ta
NpPOoeKTyBaJibHi po3paxyHKWN. Po3paxoBaHUn eKOHOMIYHNI eheKT Bid BNPOBaA XKXEHHSA CTeHA Y AN
PEMOHTY 11 BUNpobyBaHb pagiaTopiB aBToMO06iNiB, TEPMIH OKYMHOCTI AKOro cknae 3,56 poky 3a
PaxXyHOK 3MeHLIeHHS TpyaoMicTKocCTi pobiT. 46 PO31J1 |V BE3MEYHICTb TA EKOJIOIMN4YHOCTb
MPOEKTHUX PILLEHb 4.1 ®akTopw, Wo BNAMBaTb Ha 6e3neky npaui Y npoueci npai Ha
N anHy BrnaAnBae 6e3ni4 pisHOMaHITHMX (haKTOpPiB BUPOOHNYOro cepenoBuLLa, aKi B CyKyMnHOCTI
BM3Ha4aloTb Ton abo iHWMI cTaH yMOB npali. BupobHundi dakTopmn Nigpo3ninsaoTbCa Ha TEXHIYHI,
€ProHOMIiYHi, CaHiTapHO- FirieHiYHI, opraHizauinHi, NncuxodisionorivyHi, coyianbHo-NobyToBI,
NMPUPOAHO- KNiMaTUYHIi, EKOHOMIYHI. TexHi4YHi hakTopyn BinobparkatoTb piBeHb aBTOMaTuK3aUil
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MexaHi3aUii BUpoBbHMYMX npoueciB; HanbinbLl MOBHE BUKOPUCTaHHA 06N1aAHaHHS M pauioHaNbHY
opraHisauito pobo4oro Micus; 3aCToCyBaHHA €N1eKTPOHHO-064NC/IIOBasIbHOI | KEPYIOYOT TEXHIKN;
HaASABHICTb | CNPaBHICTb KONEKTUBHUX 3aC0BiB 3aXUCTY, 3aXUNLLEHICTb HEBE3MEYHNX 30H Ta iH.
EproHoMiYHi hakTopn XxapakKTepmn3yoTb YCTAaHOBJIEHHS BiANOBIAHOCTI WBUAKICHUX,
eHepreTNYHNX, 30POBUX | IHLWNX i3i0NOriYHHNX MOXKIMBOCTEN NIOONHN B PO3MISHYTOMY
TEXHOJI0riYHOMY npoLeci; BNpoBagXXeHHS pauioHaIbHUX pPeXXUMiB nNpaLui W BioNOYNHKY,
CKopo4eHHs obcAary iHdhopMalLii, 3HNXXKEHHS HEPBOBO-EMOLLIMHNX HaMpyr i Qi3ionoriyHmnx
HaBaHTa)eHb; npodecinHui Biabip. Lle CTOCYETLCA WBNAKICHUX NapaMeTpiB TEXHIKK, 0bcAry
iHdbopMaUiT Wo HaaxoanTb Big pobovynx opraHiB iHpopMaluii, piBHs opraHisauii poboyoro micus,
3PYYHOCTI po3TallyBaHHA OpraHiB KepyBaHHS 1 iHAWKaLiT, KOHCTPYKLIiT CMAiHHSA onepaTopa,
ornspoBoCcTi pobo4oi 30HM | T.4. ECTeTUYHI hakTopmn BigobparkatoTb BiAMOBIAHICTb €CTETUYHUX
noTpeb NanHM N peanizoBaHUX Y XyA40XKHbO-KOHCTPYKTOPCbKMX PilLEHHAX pobo4unx Micub
(3HapsAab npaui) i BUpobHUYoro cepenosmula. CaHiTapHO-TIriEHIYHI (haKTOPW MOKa3yloTb CTaH
BUPOBHMYOI caHiTapii

@ 3HanpeHo nnariaty: 0,05% https://court.gov.ua/tul6/info_suddi/zakonproohpraci id: 13

Ha pobo4MX MicuaX (SKICTb NOBITPAHOrO CEPEAOBULLA, PIBEHb LUKIANMBUX PEYOBUH i
BUMPOMIiHIOBaHHS, WWyMYy, BibpaLin, cTaH BUCBITNE€HHS 1 iH.). BOHW MOBUHHI BianosigaTn
Bumoram ACTY, CCBIM i T.4. 47 OpraHisauinHi akTopy XapakKTepusyTb peXxum npai 1
BiAMOYUHKY Ha NiANPUMEMCTBI; AucUMnaiHy n dopMy opraHisauii npaui, 3abe3neyeHicTb
pobiTHMKIB cneuoasarom, cCNeuB3yTTaMm i iHWMMN 3acobamu iHOMBIAYaIbHOIO

3aXUCTY; CTaH KOHTPOJIIO Ha TPYLOBMM MNPOLLECOM i, 30KpEMa, 3a OXOPOHOI NpaLi; SKiCTb
npodecinHoi NigroToBKY npauloyunx i iH. NMcunxodisionorivyHi dakTopn BigobpakatoTb
HaMNPYy>XeHiCTb i BaXKKiCTb npaLi, MOpaabHO-NCUXONOriYHUI KNiMaT Y KONEKTUBI, B3aEMUHWU
npauyYmx ognH 3 ogHMM i iH. CouianbHO-N0BYTOBI hakToOpW BKAKOYAIOTh 3arajbHy KyJbTypy
BMPOBHMLTBA, MOPAAOK | YACTOTY Ha poboumx Micuax, o3eneHeHHsa TepuTopii, 3abe3neyeHicTb
CaHiTapHO-NOBYTOBMMU NPUMILLEHHAMN, TAaNbHAMMW, MeANYHKTaMu, NOAIKAIHIKaMWN, CTONOBUMMU,
ANTAYUMUN OOWKINbHUMW 3aKagamm 1 iH. NMpupoaHO-KAiMaTUYHI hakTopun - Le reorpadiyHi n
MeTeoponorivyHi 0cobnMBOCTI MiCLLEBOCTI (BUCOTa Hapg piBHEM Mops, penbed MiCLLEBOCTI, YacToTa
M BUA onafiB, TeMnepaTypa, BOJOriCTb, iOHI3auUia N pyxXJMBICTb MOBITPSA, aTMOCHEPHUN TUCK i
iH.). EKOHOMIi4YHi hakTOpU MICTATL Y cObi NiABULLLEHHS TeXHiYHOT 036poeHOCTI Npaui: HanbinbLw
NMoBHE BUKOPUCTaHHA obnagHaHHSA, pauioHasnbHY opraHisauito poboyvoro micus, Bubip
ONTUMaNbHOI TEXHOOTIi. YCYHEHHSA 11 3
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MEHLUEHHS HEMOTPIGHMX BUTpPaAT poboyoro 4Yacy, CTpora perjaMmeHTaLuisa Temny n putMy poboTun
TaKOX HaJsiexxaTb 40 eKOHOMIYHMX haKTopiB. YMOBUM npaLli 3anexaTb Big Toro abo iHLwofl
CMoNyyYeHHs BUPOOHMNYMX haKTOPIB i, y CBOIO Yepry, BMJNBAOTb Ha NPOAYKTUBHICTD i
pe3ynbTaTu NpaLi, Ha CTaH 300POB’A nMpauotoymnx. CnpusTJNBI YMOBU MONIMNWYKOTb 3arajibHe
CaMOMOYyTTH, HAaCTPin NOANHW, CTBOPIOKOTL NepenyMoBu A8 BUCOKOI MPOOYKTUBHOCTI, i,
HaBMakW, MoraHi YMoBU 3HUXXYIOTb iIHTEHCUBHICTb | AKICTb Npaui, CAPUAOTb BUHUKHEHHIO
BUPOBHMYOro TpaBMaTU3MYy 1 3axBoptoBaHb. CTBOPEHHS 300pPO0BilLINX | 6e3nevyHnx yMoB npawi -
roJjlIoBHe 3aBAaHHA agMiHiCTpauii nianpueMcTBa. HebesneyHi n WKignmMei BUpobHUYi hakTopun
48 TpynoBa LiSNbHICTb JIOAMHU MNPOTIKAE B yMOBax NEBHOr0 BUPOOHUYOro cepenoBuLLa, SKe
npu HEAOTPUMAHHI FiFIEHIYHNX BUMOI MO>XX€E BMAMBATU Ha Mpaue3aaTHICTb | 340POB’A JIOONHN.
Hebe3ne4yHunin BUpobHNYMIA haKTop -

Taknn haKkTop, BMNJIMB AKOr0 Ha NpaLoiyoro B NeBHUX YMOBaxX npueee 00 Tpasmu abo iHwomy
pPanTOBOMY Pi3KOMY MoripLieHHo 300poB’s. LUKignmenumM BUpoOHNYMM haKTOPOM Ha3MBAETHLCS
TakKnn hakTop, BMNJINB AKOr0 Ha NpaLonyoro B NEBHUX YMOBaX npueee 00 3axBoploBaHHA abo
3HVKEHHSA Npaue3faTHOCTI. Pi3nyHi hakTopy - pyXOMi MaLLUMHWN A MeXaHi3MW, FOCTPi KPOMKWU,
BWUCOKe po3TallyBaHHA poboyoro micus Bif piBHA 3eMAi (nignoruv), nagatodi 3 Bucotu abo, wo
BigniTaloTb NMpegMeTu, NiABULLLEHNI PiBEHb WKIiAINBMX aep0o30J1iB, rasiB; iOHI3y4YMX i iHWNX
BUMNPOMIHIOBaHb; HarMpyru B eNeKTPUYHIM KOoJli; Hanpy>XeHOCTi MarHiTHOro N eNeKTpPoMarHiTHOro
MoJiiB, CTaTUYHOI eNleKTPUKK; Wwymy, Bibpauin, nigenuieHa abo 3HM>KeHa TeMnepaTypa,
PYXIMBICTb, BONOriCTb, iOHI3aLia NOBITPA, aTMOC(epHNN TUCK, BiACYTHICTb abo HeJonik
NPUPOOHOro CBiTNa, NyNbCalis CBIT/IOBOro NoTOKY, NiABULLEHA KOHTPACTHICTb, NpsMuin abo
BiabuTuin 6anck. bionorivynHi chakTopm BKAOYaOTh Pi3Hi BionoriyHi 06'eKTW: NaToOreHHi
MikpoopraHiamu (bakTepii, Bipycun, pukeTcii, cnipoxeTun, rpubu), a Tako>X MakKpoopraHiamu
(pocnnHu 1 TBapmHK). McunxodizionorivyHi hakTopm - Qi3NyHI NepeBaHTa>KeHHS (CTaTUYHI 1
AVHaMiYHi) i HepBOBO-MNCKXiYHI (pO3yMOBa NepeHanpyra, MOHOTOHHICTb NpaLi, eMOLinHi
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nepeBaHTa>eHHS). XiMidHi paKTopn - TOKCUYHI pe€4OBUHN Pi3HOIr0 arperaTHOro CTaHy:
AnxnopeTaH, aueToH, 6eH30, KCMAo, TOYOos i iHWI PO3YNHHUKN, METaH, BYIrIEKUCANN ras,
aueTuneH, iHWi rasu; naku, papbu, emani; nikapcbki 3acobn; NobyToBi XiMmikaTn 1 BaraTo iHLWI
XiMiYHi pe4yoBMHWN. TPaHNYHO MPUNYCTUMI KOHLEHTPAaLIl WKIAAMBUX PEYOBUH Y NOBITPI poboyoi
30HM - Le KOHLEeHTpaUil, AKi Npu WoAeHHIn ( KpiMm BUXigHUX AHIiB) poboTi npoTarom 8 rognH abo
Mpu iHWINn TpuBanocTi, ane He 6inbw 40 roguH y TUXKAEHb NPOTAroM YCbOro pobo4yoro ctaxxy He
MOXXYTb BUKJINKaTN 3axBoptoBaHb abo BiaxmnieHb y cTaHi 49 340poOB’A, WO BUSABNAIOTLCA
cy4acHMMM MeToLaMn AO0CAiIAXKEHb, y Npoueci poboTn abo B OKpeEMU TEPMIH XXUTTA CbOrOAEHHSA
W HaCTYNHUX NOKONiHb. BianoBiaHO A0 No cTyneHto Hebe3nekun WKigamBi pe4oBUHU
nigpo34inatoTb Ha YoTMpK KNnacn: 1 - Haa3BM4YanHO Hebe3neyHi; 2 - BUCOKO Hebe3neyHi; 3 - B
Mipy Hebe3neyHi; 4 - mano HebezneyHi. OCHOBHUMW HECMPUATANBUMN BUPOBHNYMMU haKTopamMm
Ha NigNpUEMCTBaXx €: NiABULLEHWNA PiBEHb WYMY; NiABUNLLIEHA HEPBOBO-EMOLLiIMHA Hanpyra;
LWKiANMBI XiMiYHI pe40BMHM B NOBITPi pO60Y0T 30HMU, LLLO NEPEBULLYIOTb FPAHNYHO NPUNYCTUMI
KOHLIeHTpaUii Ha poboynx micusx. N'paHUYHO NPUNYCTUMUIA piBeHb BUPOBHNYOro hakTopa -
TaKNN piBeHb, BMAMB SKOro npu poboTi BCTaHOB/EHOT TPMBANOCTi NPOTArOM yCbOro BUpobHMYOro
CTa)ky He NpuBefe A0 TpaBMU, 3aXBOPKOBaHHA abo BiAXMeHHS B CTaHi 340p0OB’A B MpoLueci
poboTu abo y BigganeHnn TEPMIH XXNTTSH CbOrOAEHHS N HACTYMHOrO MOKOMiIHHA. 4.2 3axoan
000 NOKpaLlLeHHA 0XOpoHK npaui 4.2.1 3axo4n nonepes>KeHHsa HewacHNX Bunaakis o
3axo04iB 3 nmonepen)XeHHs HeWacHMX BUnagkiB BigHOCATb: @) MOAEpHi3aLito TEXHOOMIYHOro,
NiAAOMHO-TPAHCNOPTHOIO 1 iHWOro BUpoObHMYoro obnagHaHHA, a TakoX Pi3HUX NPUCTOCYBaHb i
iIHCTPYMEHTIB BiANOBiAHO 00 BMMOI npaBui 6esneku; 6) ycTpin 4ooaTKoBMUX 3an0biXKHUX i
3aXNCHUX MPUCTOCYBaHb, 610KyBaHb, aAybato4vmnx 3acobis 6esnekn Ha BUPpObHUYOMY
yCTaTKyBaHHi; B) YAOCKOHaNEHHS BiANOBIAHO A0 NpaBua enekTpobesnekn pisHMX NpUCTPOiB A5
aBTOMaTUYHOIr0 3aXNCHOM0 BiAKJIIOYEHHA TpaHCOpPMaTOPHUX YCTAaHOBOK, Kamep
eNeKTPOCTaHUiNn, NiHi enekTponepenay, enekTpodinbTpiB i iHWKMX cuctem i arperaTis; 50 r)
yCTaHOBKa MYCKOBUX MPUAaLiB i yCTPi NPUCTOCYBaHb i3 HeoBXiAHMMMK 6/10KYBaHHAMU
CUrHani3auie, aBToMaTU4YHOro abo AUCTaHUINHOIO KepyBaHHS Pi3HUMWU OBUTYHaMMN,
arperataMu, MallMHaMu, BepCcTaTaMu, KOMNpecopamu i T.4. ANA HANWBUALIOT IXHbOT 3yNMUHKN 3
MeTolo 3abe3neyeHHs Be3nekn NpauYnx; ) pauioHanbHe nepeniaHyBaHHS PO3MilLLEHHS
yCTaTKyBaHHS; ) npuabaHHA Npunanis KOHTPOJIO CTaTUYHOI €N1eKTPUKN, BUMIpY ONopiB i30asuii,
KOHTpoJto BUByxoHebe3ne4yHoro n ra3oHacM4eHoro cepenoBulla 1 iH.; ) 30inCHEHHS
aBTOMaTUYHOI, HaniBaBTOMAaTWU4YHOI 1 iHWOI ABOCTOPOHHbLOI CBIT/I03BYKOBOI CUrHasi3auil, wo
3abesnevye 6e3neyHi ymosu poboTun npu obCyrosyBaHHi arperaTiB, MallWH i TEXHONOrIYHOIO
yCTaTKyBaHHS, BUrOTOBJIEHHS 3HaKiB 6e3neku; 3) ycTaHOBKa 3acobiB TenepanioynpassiiHHS
TEXHONOriYHUMK Npouecamu, NigiktMaabHUMU N TPAHCNOPTHUMU NPUCTPOSAMU i T.4.; W)
MeXaHi3auia npnbnpaHHA BUPOOHNYNX NPUMILLLEHb, OYNLLIEHHSI BO3OYXOBOAIB, BEHTUNALINHNX
YCTaHOBOK, @ TaK0>X OYMLLEHHS N NPOTUPAHHSA OCBIT/IIOBasIbHOI apMaTypWu, BiKoH, dpamyr,
CBIiTNIOBUX NiXTapiB i NPUCTOCYBaHb ANS IXHbOrO BiAKPUBAHHS, BUKIMKYBaHa HEOBXiAHICTIO
3abe3nevyeHHs; 6e3nedyHNnX yMOB NpaLli; K) NpuBeaeHHs y BiANOBIAHICTb i3 BMMOraMu npasun
6e3nekn napoBux, BOASAHUX, FA30BUX, KNCAOTHUX i iHLWINX BUPOBHNYMX KOMYHiKaLin; 1)
MexXaHi3alia npoueciB po3imBy M Nofdadi 4o pobo4ynx MiCLb OTPYTHUX, JIEFKO3aNMNCTUX FOPOYNX
piovH, @ TaKOoXX OX0J1I04)KYyBaJIbHUX EMYbLCIN | Mac; M) yCTpin nepexioHuX TyYHenIB, ranepeny
MiCLSIX MACOBOro nepecyBaHHs pobiTHUKIB Mo TepuTopii NianpnemMcTBa. 4.2.2 3axoam
rnonepen>KeHHs 3axBopoBaHb Ha BUPOBHULTBI [1O0 3axofiB 3 Nonepen>KeHHs 3aXBOPIOBaHb Ha
BUPOBHMUTBI BigHOCATL: a) NnpnabaHHA abo BUrOoTOB/IEHHS Ha Ail0YNX NiANPUEMCTBAX MPUCTPOIB i
MPUCTOCYBaHb, L0 3axMLatoTb POBITHUKIB Bifg Aii eneKTpoMarHiTHUX NoNiB, padioakKTUBHUX,
ynbTpadioNneToBmx, iHPpavyepBOHUX i iIHWINX Hebe3neyHuX Oaa 300PO0B’'S BUNPOMiHIOBaHb,
CTPYMIiB BUCOKOI HaCTOTW, YNIbTPa3BYyKYy, rasis, nuay n 51 iHWunx WkKignnesmx akTopis
30BHILLHbLOr0 cepenoBuMila B poboyili 30Hi, @ TAaKOX CNOPYAXXEHHS YCTaHOBOK MO HenTpani3auii
WKignanemx snpobHmnYmx sBigxonis; 6) yctaHoOBKa Ha NiHisX enekTponepeay i niactaHuisax
BUCOKUX HaMpyr 004aTKOBMX, EKPaHi3yUYMX MPUCTPOIB MO 3HMXKEHHIO HAaNpyru eNnekKTPUYHOro
nons Ha pobo4ymx Micusx; B) yOOCKOHasleHHS repMeTm3alii obnagHaHHA 1 NpoLueciB, MOB A3aHNX
3 BUAINEHHAM aepo30siB, CyCneH3iil, OTPYNHUX PEYOBUH, Ny, rasis, napis, HaoJULLKOBOro
Tenna; r) yCcTpin HOBUX | PEKOHCTPYKLUISA Oil04NX BEHTUNALINHUX CUCTEM, TENJI0OBUX | Tenso-
MOBITPSAHUX 3aBiC, NOBITPAHMX AYLUIB i IHWNX BEHTUNALIMHMX YCTAaHOBOK Ha poboymx micuax i B
MiCUSX BiAMOYNHKY; A) NpuabaHHSA N MOHTa)X CMUCTEM KOHTPOJII0 HaZ CTaHOM MOBITPSHOIro
cepenoBulla, CMrHani3auii Npo NiaABNLWEHHS FPAHNYHO MPUNYCTUMMNX KOHLIEHTpaUin nuny,
WKiANMBUX rasiB, a TakoXX Hebe3neyHnx Ans 340pPOB’S BUNPOMIHIOBaHb Yy NOBITPI BUPOOHUYUX
MPUMILLEHb | iHLWI aHanorivyHi 3axogwn, WO BUMJIMBAOTh i3 aHaNi3y NPpUYNH Ha BUPOBHULTBI; €)
YCTPIiN NPUCTOCYBaHb MO 3HUXXEHHIO N YCYHEHHIO0 BUpOBHMYOro wymy 1 Bibpauii (beswymHa
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rnepepfada, iHCTPYMeHT KOTpUI He Bibpye, obnawTyBaHHA rAyLWHKKIB Ta iH.) 4.2.3 3axo4mn wono
3arasibHOro NMoninweHHs yMmoB npaui o 3axofiB wo4o 3arajibHOro noJlinweHHs yMOB npadi
BiAHOCATb: @) pauioHani3alisg NPUPOLHOro N LWTYYHOro OCBITAEHHSA (YCTpin nixTapis, hpamyr,
BiKOH, YCTaHOBKA CBITUJIbHUKIB) B pO0B0YMX i AOMOMIXKHUX NPUMILLLEHHSX, Y MiCLUSIX MacoBOro
rnepecyBaHHS pobITHUKIB AKLLO Lie BUKIVKaHe 40AaTKOBUMWN BMMOraMu NoslinweHHs yMOB npadli;
6) NnepeycTaTKyBaHHSA Ha aBTOMaTU4YHEe KEPYBaHHSA acnepauinHuUX i MMJ0OBNOB/IOIYMX YCTAaHOBOK
i MPUCTPOIB MO BuAasieHHIO BJIOBJIEHOIO NUJY; B) PEKOHCTPYKLLIA N NepeycTaTKyBaHHSA
npuUMiLLLleHb AYLLIOBUX, rapAepobHuX, yMnBanbHUX, BOMpanbHb, KIMHAT A58 0COBUCTOI ririeHun
XKIHOK, MPUMMaHHS XKi, KUN'ATIHHA W ra3yBaHHA BOAW, FOTYBaHHS BiTaMiHHUX HaMoiB i 4ato,
pecnipaTopHuX, 52 iHranaTopiiB, peMOHTY Creuoaary n CneuB3yTTs, @ TakoX MPUMILLLEHHA AN
CYLWiHHSA, KaMep ans obe3nuneHHs, aerasauii n aesiHgekuii cneuoaary n cneus3yTTs M iHWNX
CaHiTapHO-NMobyTOBMX MPUMILLLEHb; ') YTENJIEHHA Nigaor, yCTPi TENJI0BUX NepexoiB Bif
CaHiTapHO-NoBYTOBUX NPUMILLEHb A0 BUPOOHMNYOro Kopnycy 1 B iHLWINX MicusaX; A4) obnawTyBaHHSA
i PEKOHCTPYKLS OpraHi3oBaHMUX MiCLb BiAMNOYMHKY ANs PobiTHUKIB, 0COBNMBO rapsaymx Lexis, a
TaKOX Pi3HUX YKPUTTIB Bi COHAYHNX MPOMEHIB, aTMoCcdhepHUX onaais npu poboTax Ha
BiAKPUTOMY MOBITPI; XK) yCTaTKyBaHHA KabiHeTIB, KyTO4KiB, MepeCyBHMUX BUCTAaBOK MO OXOPOHi
npaui, npuabaHHa onsg HUX HeobXigHUX Npunagis, HAOYHUX NPWUIadb, AEMOHCTPALiINHOT
anapaTtypu i T.4. BuoaHHS iHCTPYKLUiN 3 TexHikn 6e3nekn n BupobHuYoi caHiTapii; 4.3
Po3paxyHOK aepauii Ha ginbHUUI B TeENAMW nepion pokKy Po3paxyBaTun aepauito B 04HO
NPoNbLOTHIN ByAiBNi (LiNbHWLI) B Tennuin nepiof poky, TO6TO BU3HAYMTN NAOLLY aepaLlinHuxX
OTBOpPIB OJ19 TAaKNX OaHUX KisIbKiCTb NOBITPS, AK€ NMOBUHHO HaAX0AUTU B npuMilteHHa G = 21000
Kr/rog., a sike MPUM BnaganaeTbcsa 3 npumiwieHHs G = 16000 Kr/rog., BiaCTaHb Mi>K 0CAMU
oTtBopiB BUT h = 10 M; TemnepaTypa 30BHiWHbOro noeitpat = 20 [IC, TemnepaTtypa 30BH
BHYTPilWHbOro noBitTpsa &t = 25 [|C. KOHCTPYKLUisA CTYJIKM BIKOHHOIrO oTBOpPY - BH oanHapHa
BepxHboniagicHa (h/b = 1) 3 kyToM BigkpuBaHHSA o« = 45 [15]. JlixTap M-noaibHuin 3 hpamyramm
Ha BepTUKasbHIN OCi 3 BIiTPO3aXUCHUMN NAaHENaMN, SKi 3HAXOAATbCA Ha BIOHOCHIN BiaACTaHi |/h =
1,5, 3 kyTOoM BigkpuBaHHA o = 90/] [15]. BusHavyaemMo TeMmnepaTypy NOBITPS, SAKe BUOANAETbCS 3
BEPXHbOI 30HN NPUMILLEHHS 3a YOPMYJI0H0: BH HP3 , (4.1) BWO 30BH m pe t -
TemnepaTypa NoBiTps, Ska Haainwna B poboyy 30Hy (B Tennuin nepiog HP3 poky £ =t ); HP3
30BH m - KoeilieHT, Wwo npunMaeTbcs 3rigHo [15]. 53 25 [] 20 20 32,2 °C.B1Ag 0,41
NMutoma Bara nosiTps: 353 . (4.2) 273 3533 1,205 kr/m ; 30BH 20[1 273 353 3
1,157 kr/m . B[O 32,2 [ 273 Po3nopineHnn Tuck: 2 ( )[110(1,205[]1,157)]1 0,48 kr/m .
(4.3) 1,2 30BH BH BTpaTu TUCKY Ha NpOXiA NOBITPS Yepe3 NpunaAnBHi OTBOPY MOXKHA BU3HAYNTK
3a hopmyoto: 2 0,210,481 0,096 kr/m . (4.4) 1 BTpaTu TUCKY Ha Npoxig nosiTps
Yyepes nixTap: 2 0,481 0,096 10,384 kr/m . (4.5) 2 1,2 1 Nnowia OTBOPIB Y CTiHi F i
rnaolia oTBOpiB NixTapsa - 3a dpopmynamu: MPUM JIIXT G 21000 2 MPUN 7,5 M ; (4.6) MPUN
2 2[19,8[11,205 30BH 3600 ]p 3600 0,096 11 3,7 1 C 16000 2 BUT 3,05 m.(4.7)
JIIXT 2 219,811,157 B 3600 ] 0,384 3600 24,112 54 4.4 OpraHizauis
HeBiOKMaAHNX aBapiiHO-BiAHOBMOBaIbHUX PObBIT Ha cucTeMax TenJso-, BOAOMNOCTa4YaHHS i
KaHani3auil 3 po3pobkoto 3axoais 6e3nexkn B ymoBax Haa3BmYanHoi cutyauii 4.4.1 NMpusHayYeHHA
aBapiNHO-BiAHOBAOBaNbLHUX PObIT ABapifHO-BiAHOBAOBaILHI poboTn (116, 18[] B ocepeaky
yPa>keHHs HaA3BUYaWHOI CUTYyaLil 34iNCHIOTb 3 MeTolo 3abe3nevyeHHs pATyBasibHUX pobiT Ta
3anobiraHHa NnoganblWnx pynHyBaHb. [poBeAeHHA Takux pobiT y 3HaYHIN Mipi yCKnaQHIOETbCSA
pi3HMMN o6CTaBUHaMK i BUMArae 3aCToCyBaHHS YuManoi poboyoi cunm Ta TeXHIKN. B 3ane>XHOCTI
Bif, TEPMiHIB BUKOHAHHSA (BOHU MOXYTb ByTK Ay>Ke CTUCINMN) Ta KOHKPETHUX YMOB MOXXHa
3aCTOCyBaTKW Pi3HOMaHITHI 3acobn Ana BUKOHaHHS aBapilHO-BiAHOBOBaIbHMX POBIT.
BupiwanbHnm akTopom npu Bubopi Toro 4m iHwWoro 3acoby, nepen yce, € TEPMiHN BUKOHAHHS
uUnx HeBigknagHux pobiT. OCHOBHOK BMMOrot A0 3acobiB NpoBedeHHS HEBIAKAAaAHNX POBIT € iX
MaKCMMaJibHa NPOCTOTa Ta AOCTYMHICTb, @ TAKOXX MOXJIUBICTb BUKOPUCTAHHSA MeXaHi3MiB,
obnagHaHHA Ta MaTepianis, AKi MOXYTb OyTU 3HaMAeHi Ha Micui npoBefeHHs pobiT. 4.4.2
OcobnmBocCTi NpoBeaeHHS aBapinHo-BiAbYA0BHMX pobiT Ha cncTemMax TenonocTadvyaHHA B
ocepenKy ypa>keHHs aBapiliHO-BiaAbynoBHI poboTu Ha cMcTeMax TenJonocTa4vyaHHs MoB’ A3aHi 3
YCYHEHHSM aBapil, L0 3arpoXXyloTb XXUTTIO NIOAEN, LLO NMEPEXOBYOTLCA B NigBanax i 3aXUCHUX
cnopynax abo nepewwkoaatTb NPOBEeAEHHIO PATYBasibHUX PobiT. MNpK 4YacTKOBMX
MOLLUKOLAXKEHHSAX CUCTEMU TEMN0NocTa4aHHA MOXXYTb NMPoBOAUTUCA BiabynosHi poboTn ans
3abe3nevyeHHs TenaoM ByANHKIB, NPUAATHUX ONA PO3MilLleHHS noaen, Wwo 3anmwunnunca 6e3 gaxy
Hag ronosoto. MNpu cyvacHoMy 6yaiBHUUTBI Tpybn TennonpoBOAiB NpoKJaaakTb pa3oMm 3
ApYyrnMmn Mepe)amm B TEXHIYHMX Kopruaopax ycepeaunHi byaisens. YMOHTOBaHI 3axXMUCHi cnopyau
Mo CBOEMY pO3TallyBaHHIO MOXXYTb MPUMUKATN A0 TEXHIYHUX KOpMAopiB abo 3HaxognTmca
nobnusy Tpybonposoais. Mpu ywkoaxeHHi TpybonpoBoAis rapsya BoAa, WO BUINBAETLCSA 3 HUX,
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MO>K€e MPOHUKHYTW B 3aXUCHY 55 crnopyay Yepes HewWiNbHOCTI i TPIWMHN, Wo YTBOPUINCS B
Oropoa KYoUMX KOHCTPYKLiSIX Npu 3aBaJsieHHi byaisni. Ons 3anobiraHHa Takol Hebe3nekn npu
BUHNKHEHHI 6e3nocepeHbOI 3arpo3n 3a 0CobMBUMN YKa3iBKaMUn 3aKPMBaAOTb 3aCyBKU Ha
nogak4mx 1 3BOPOTHIN Tpybax. [lna npoxony B TEXHIYHUIA Kopuaop (Nigninnag) 3 3axXMcHoi
cnopyamn nepenbayaloTb BUXOAMW, @ NEPEKPUTTS HaL TEXHIYHMM KOPNOOPOM MOCUIIOTDL 3
ypaxyBaHHSAM HaBaHTa)KEHHS Bif 3aBasleHHS Ha3eMHUX rnoBepxis byaisni. Mpu HEMOXXNNBOCTI
BiAKJIIOYEHHS OiNIAHKN TEMJI0BOI MEPEXI B TEXHIYHOMY KOpunAopi HeoObXiAHO 3aKPUTKU 3aCyBKU B
TEennoBOMY MyHKTI 6yAiBni. 3arpo3a 3aTOMNJIeHHS rapa40t0 BOAOIO 3aXMCHUX CAOPYL, WO CTOATh
OKpeMo Bif ByfiBesib, MOXXKe BUHUKHYTU MPU YLLKOOXKEHHI NPUAEranx TenaonpoBoiB BENKNX
diameTpiB. Y unx Bunagkax HesigknagHi aBapinHo-siabyanosHi pobotn 6byayTh nonaratn B
BiAKJIIOYEHHI YLWWKOOXXEHUX OiNAHOK 3aCyBKaMu a

(M) Al generated text detected: ChatGPT 5.3, : 63,81% id: 15

60 B BiABeOEeHHI rapsa4oi BOAW Bif 3aXMCHOI CMOPYAN LLUAAXOM YCTPO TMMYacOBUX HacuKniB.,
BiABOOHMX KaHaniB abo apyrnmm cnocobamu. BinbyaoBa YaCTKOBO YLLIKOAXKEHUX TEMJI0BUX
Mepexx byae nongratn B YCYHEHHI pPi3HOMaHITHUX aBapil, XapakTEPHUMU 3 SKUX byayTb
po3puBY abo YLLIKOAXKEHHSA CTUKIB TPy6, MOPYLUEHHS FrEepMEeTUYHOCTI hlaHLEBMX 3'€AHaHb,
YTBOPEHHS TeY y MiCLusaX YCTaHOBKUW peryJi4yol apMaTypu, kKoMmrneHcaTopis. MNepen no4yaTkoMm
pobiT yLKooXeHY AinaHKy TpybornpoBoay nepekpmBaloTb 3aCyBKaMn, TUCK Y HbOMY
3HWXKYETBLCA A0 Hyna. Hanbinbl YacTmM BUAOM YLLIKOAXKEHb TEMNOBMX MEPEXK € 30BHILLHSA
KOpo3is CTiIHOK Tpy6. IHOAI cnocTepiraloTbCa BUNAAKM YILIKOAXKEHHA apMaTypuy, Hanpuknag,
po3puBy Kopnycy abo KpULLKN YaBYHHUX 3aCyBOK. [lo CEPNO3HOI aBapii MOXXKe NpU3BeCTn 3puB
HepyxoMOi OMopu - BUXif CTakaHa 3 KOpNycy KoMrneHcaTopa. Hebe3sneyHe piske 0X0n04XKEHHS
MaponpoBoay, L0 MOXe NPMBECTU A0 LBNAKOI KOHAEHCAUii Napy i BUKNMKATW CUJIbHI
rignpaniyHi yoapu. ToMy, SKLO Konoasn3i abo kamepu TeMIOBUX Mepex i, 0cobaneo,
MapornpoBOAiB, BUABASATLCA 3a/IMTUMU BOAOLO, Ti BAPTO LUBUAKO BiAKa4YaTu. BUTIK y TensoBin
MepeXXi (PiKCYeETbCA NaAiHHAM TUCKY Ha NpuUiafoBOMY LWKNTI. ONS BU3HAYEHHSA 30HM BUTOKY Ha
KOPOTKMIM Yac Mo Yep3i Bigkao4aoTb TeMAoBi 56 MmaricTpani abo Biarany>XeHHs Big HUX. AKLLO
nicnga BiAKNIOYEHHSA BENMYNHA MiJXKUBJIEHHS 3MEHLUYETbLCSA, @ TUCK NiAHIMAETLCHA, BUXOAMNTb,
BUTIK BigOyBa€ETbCA Ha BigKAOYEHIN OinAHUi. BU3Ha4YeHHS TOYHOro MicUS YLIKOOXKEHHS
niA3eMHOro TenJonpoBoay, NPOKJaLEeHOro B HENPOXiAHIM KOJIEKTOpPI, B yMOBax MicTa 3
achanbTOO6EeTOHHUMU NMOKPUTTS

MW By MUb i now, abo B 3MMOBUMIA Yac - 3afadva CKAafHa, SKLO0 HEMAE ABHUX 03HAK aBapii,
Hanpuknag BUAMBY BOAM Ha NOBEPXHIO 3eMAi. Y LMX BUNagKax ornagatnTb KaMepun, ApeHaXHi
KoNo4A3i No Tpaci TenJonpoBoAy, MiABaan, po3TawoBaHi Nnoban3sy byaisens. Moganblwnin NOwWyK
BeAyTb WypdyBaHHAM. Mapsda Boga MOXKe NOTPannTu Yy BOOOMNPOBIAHI, KaHasi3auinHi,
TenedoHHi Kkonoan3si, Todi 3 HUX Byae cnocTepiraTuca BuNapBaHHA. Han micuem po3puBy
Tpybu Mo>XXe yTBOPUTUCHA OCiAaHHS PYHTY. B3MMKY y 30Hi yWWKOO)XEHHS TaHe cHiIr. Mpu byab-
AKUX YILIKOAXKEHHAX TenJIoNpoBOAiB poboTU NOYMHAKOTE TiNIbKM MiCA8 NOBHOMO BiAKIHOYEHHS
OINSAHKN 1 OXONOOKEeHHSA TensonpoBoAy. Tensoizonauia Ha BiHOBAIOBAaHMX TEMIOBUX MeperKax
BinbyBa€ETbCA y BUNagKax, Koan Besnka Hebesneka iXxHbOro npomMep3aHHA (y xonogHy 3MMoBy
noroay). Y 3MMOBMiA YacC Npu po3CKAyBaHHI byiBenb MOXANBO 3aMOPOXKYBAHHS CUCTEM
onaJjieHHs. [1nsa iXHbOro po3mMep3aHHS, KpiM 3BM4anHUX 3acobiB, MO)XHa 3aCTOCOBYBaTW BiAirpis
3a AONOMOrOoK NepecyBHUX NAapOBUX KOTAIB i eneKTpoBiairpis. ABapinHo-sinbynosHi poboTn Ha
MepeXxax TensonocTavyaHHsA 3 BUCOKMMU MapaMeTpaMm TEMNJIOHOCITB (TeMnepaTypoto BOAN A0
150 [IC, napw go 300 [IC i Tuckom 2 0o 16 Krc/cm ) noe'A3aHi 3 Besinkoto Hebesnekolo.

@ 3HaigeHo nnariaTy: 0,01% https://studfile.net/preview/10804656/page:54/ id: 16

Tomy Taki poboTn BapTo BUKOHYBaTW Aobpe nigroToBseHUMmn GOpMyBaHHAMMN Nig
KEepiBHULTBOM AOCBiAYeHUX CrielianicTiB

. 3 MeTot0 3abe3neyeHHs Be3nekn ocoboBOro ckiany aBapinHNX OPMYBaHb i NoNepea)KeHHs
aBapin Ha MepeXxkax TensionocTavyaHHA HanbinbLw BiANOBiAaNbHI po6OTKM BUKOHYIOTb 3a
cneuiasbHUMKN HapsgaMun 3 4OTPMMaHHAM 0cobnmBmMx 3anobi>kHMX 3axonis. o Taknx pobiT
BiAHOCATbLCA: 57 [| BiAKOYEHHS Oil04YMUX TENJIONPOBOAIB, Y TOMY YMNCJi yCTAHOBKA i 3HATTSA
3arnyLwokK; [| peMOHT e/leKTPoyCTaTKyBaHHS i 3BaptoBasibHi pob0TM B KaMepax i TOHensax;
Hebe3mneyYHi i 6yab-aKi iHWI poboTK B KaMepax i TYHeNAX, AKLWO0 B HAX MOXJIMBA NPUCYTHICTb
rasy; || HaHeCeHHSs TenJ0i30AUINHOro Wapy Ha Lito4Ynin TenaonpoBia; [| Mporpis i Nyck
naponpoBoAiB; || BUNpobyBaHHA Ha PO3paxyHKOBI TemnepaTypu. PEMOHT TeNJIONPOBOAIB Y
HaMiBMPOXiAHNX KaMepaXxX A0MYCKAETbCSA TiJIbKW MPW BiAKJ/IOYEHHI 3 ABOX CTOPiH TpybonpoBoaiB i
TeMnepaTypi TenaoHocia He 6inbw 80 [IC. TemnepaTypa NMOBITPSA B KaHai Npu LbOMYy He
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noBuHHa nepesunwysaTn 50 [IC. MNMpu TemnepaTypi 40-50 [|C po3BonaeTbCA npautosaT no 20
XBUJINH 3 MepepBaMu i BUXOL0M 3 Kamepu He MeHLwe HiXK Ha 20 xB.

@ 3HanaeHo nnariaty: 0,02% https://studfile.net/preview/10804656/page:54/ id: 17

[na NpoBITPIOBaHHSA N OXONOAXKEHHS KaMep CTaBAATb NEPEHOCHI KO3UPKWU: OAUH Hag JIIOKOM
MpoTW BITPY, IHWWIA Hah NPOTUNEXHUM JIIOKOM 3a BiTpoM (abo nepeHOCHi BEHTUAATOpK

). MporpiBn i NycK MaponpoBoAiB BiJHOCATLCA A0 Hanbinblw Hebe3neyHux pobiT i iX BUKOHYIOTb 3
ocob611Bot0 06epeXKHICTIO. 3aN0BHIOIOTL TEMJIOBY MEPEXKY BOAOH TiJIbKM Yepe3 3BOPOTHIO NliHito 3
TemnepaTypoto He Bulle 70/ |C. ns oCBiTNIEHHS KaHaniB, AKLWO BiACYTHE CTaLioOHapHe
OCBIT/IEHHS, BAKOPUCTOBYIOTb aKyMYNATOPHI NnixTapi. KopnctyBaTtucsa BioKpUTUM BOrHEM
3ab0poHAETLCA. 34INCHIOBATN PEMOHTHI pob0OTM Ha yCTaTKyBaHHI, WO 3HAaXO4NTLCA Nif TUCKOM i
Hanpyrot, He 003BoNAETLCA. Ha ocobnnsomy 0671iKy NOBUHHI

@ 3HanaeHo nnariaTy: 0,02% https://studfile.net/preview/10804656/page:54/ id: 18

6yTuV BCi KaMepu, Ae MOXKYTb CMOCTEepPIiraTMCca KoOHLUEeHTpaLil rasy BuLle rpaHU4YHO AOMYCTUMUX
abo Taki, Wo yTBOpOTbL BUbYyXoHED

e
@AI generated text detected: ChatGPT 5.3, : 71,56% id: 19

3reYHi cymiwi. PoboTa B Takmx kKaMepax BiabyBa€eTbCA 3 AOTPUMaHHAM 3anobiXkKHMX 3ax0A4iB,
YCTaHOBJIEHNX OJ18 3ara3oBaHUX MomellKaHb. 58 4.4.3 Ocob6mMBOCTI NpoBeeHHSA aBapiiHO-
Bio6ynoBHUX pobiT Ha cucTeMax BOOOMOCTaYaHHSA NiaAnpuUeEMCcTBa ABapiliHi poboTun, NoB’sA3aHi i3
NiKBi4aUi€ 3arpo3mn 3aToNJeHHSA CXOBULL i nigBaniB. [Jo ckaany pobiT i3 BpATYBaHHSA N04en,
AKi 3HAX0AATbCA B 3aBal€HUX CXOBULLAX, YKPUTTAX, NiABanax i nig 3aBanamu byaisens,
BXOASATb pob0TKH, MOB'A3aHi 3 monepen)XeHHsAM Ta NikBigaLli€lo 3aTonaeHHS. OCHOBHUMM
o)xepesaMmn NosB1 BOAW Y CXOBULLI YU MigBani, L0 BUKOPUCTOBYETLCA A 3aXUCTY NO4EN,
MOXXYTb OYTM NOLIKOAXKEHI AOMOBI BOAOriHHI, onMantoBasbHi Ta KaHani3auinHi KoMyHikauii, aKi
npoxoasTh y 6e3nocepenHin 61M3bKOCTI Bi CXOBULLA - Y TEXHIYHOMY KOPUAOPI Y1 B MiCLISAX
BOZOMPOBIgHUX yBOAIB. BoooBoam, ki mpoxoaaTb Nob6an3y 3aBasieHUX NigBaniB Ta CXOBULL,
MOXXYTb OTPUMATU MOLLUKOAXKEHHSA Bif 6e3nocepeHbOI Aii yAapHOi XBUJIi Y/ Big NagiHHA
BaXXKUX yJlaMKiB 3pynHoBaHMX Byaisens. Mpu LbOMY, BHACAIAOK NpoCigdaHb FPYHTY MoxXke ByTu
rnopyLieHnM 3'egHaHHSA CTUKIB Tpy6, y pe3ynbTaTi HEPIBHOMIPHMX HaBaHTa>X€Hb MO OOBXXWUHi
TpybonpoBoOAiB MOXYTb TPAMJATUCA PO3PUBK Ta rnepesioMmu Tpyb i T. A. Y Micusax nowKoa)XeHb
MO>XJINBUW PO3JIMB | Npocadka PyHTY i3 YTBOPEHHAM BMPB | 3aTOMNJIEHHAM HAaBKOJIULLHIX
AinsaHok. [Ans 3anobiraHHsA 3aTOMMEHHS B TakKNX YyMOBax Tpeba cnopya)KyBaTu 3eMJISiHI Hacunu
abo CTiHKM Ha WNaxy NpsMyBaHHA BOAW 00 CXOBULLLA Y/ YyaLUTOBYBATW BOAOBIAIMBHI NOTKN,
KaHaBW, Nepenyckun. 3a MOXJIMBICTIO TaKi poboTn Kpallle BUKOHYBaTK nepenyacHo. O4HOYaCHO
BUMMKAIOTb MOLIKOOXKEHI AiNAHKM Mepexx BOAOMNPOBOAY, MEPEKPUBAIOYM 3aCyBKN. 3pYNHYBaHHS
Y1 MOLUKOAXKEHHS BOAOMNPOBIiAHMX MiHIN abo MaricTpanen BENMKOro aAiametpy nobnamsy
OO0PO>XHbOIO MOJIOTHA MOXKE MPUBECTU A0 3aTOMJIEHHSA YYM PO3MUBAHHSA OKPEMUX LiINAHOK AOpir,
MpoI34iB Ta iHWWUX TPAHCNOPTHUX KONIN, WO YCKAAAHATb Y 3p06asiTb HEMOXXAMBUM Nig'i3g cun
LIMBIiNIbHOI 060POHK 00 Ocepenky yparkeHHs. 59 Y psaai BunagkiB CTikaHHSA BoAW i3 3pyNHOBaHUX
MiCLLb BOOOMOHY Kpi3b 3/IMBHi BOOOCTOKWU Ta BYJIMYHY KaHahi3auio byae ycknagHeHUM Yyepes ix
MOLLUKOAXKEHHS Y 3aBasIlOBaHHA BOAOMPUIAMANIbHUX KPUHULL. PO60OTN 3 nonepen)xeHHs 4um
JIoKanisauii 3aTOMNJIEHHA Ta PO3JIMBY MPOi3HOI YaCTUHU Jopir 6yayTb MOB'A3aHi i3 BUMMKaHHAM
MOLUKOOXKEHOI YM 3pYNHOBAHOI OiNAHKN BOLOMPOBIOAHMUX MEPEX Ta NoAasibLLUMM BigBeAEHHAM
BOAM Bif AOPOXXHbLOIr0O MoJsI0THA. ABapinHO-BiAHOBAOBaIbHI po60oTK, MoB’aA3aHi i3
3abe3nevyeHHsAM BOAOIO 415 FAciHHA NoxkexX. MNpu npoBeaeHHi paTyBasbHUX pobiT y ocepeaky
ypa>keHHs 0OHUM i3 rOJIOBHMX 3aBAaHb € 3abe3nevyeHHs BOAOIO AN FaCiHHA Moxxex. Y
3aJ1IeXKHOCTI Bif, XapaKTepy ypaXKeHb i 3pynHyBaHb, CTYNeHs nonepeaHbol NirOTOBKN CUCTEMU
BOZOMOCTaYaHHA NigNPMEMCTBA, OCHOBHUMU poboTaMu i3 3abe3neyeHHs BOOO AS FaciHHA
noxxex 6yayTb: BiAHOBJIEHHSA YaCTKOBO MOLUKOOXXEHUX HACOCHUX CTaHLLiA NepLuoro Ta
ApYyroro nignomis Ta NOHOBJIOBAHHSA iX poboTn; o06nagHaHHA TUMYACOBUX HACOCHUX CTaHLINn
Mpu NOBHOMY 3pYMHYBaHHIi OCHOBHUX CTaHLiN; YCYHEHHS NOLUKOAXKEHb | 3pyMNHYBaHb Ha
cropyfax BOAOlMiHHUX MepexX; PO34ULLEHHS Ta NiAroTOBKa OrISA0BUX KPUHULLL i MOXXEXHUX

rigpaHTiB AN NpUeEQHaHHA A0 HUX 3acobiB raciHHA noxex; [| 3abe3nevyeHHs 3abopy BoaK 3
WTYYHUX BOOONMULL, CTaBKiB, 03ep i piyok. 4.4.4 OcobnmBOCTi NpoBeAEeHHS aBapiliHO-
BiabynoBHux pobiT Ha cncTemMax KaHanisauil ABapinHo-BigHOBOBaNbHI poboTK Ha cncrtemax
KaHani3auii byayTb nonsaraT B yCyBaHHi Y1 0OMeXXeHHi 3aTOMNNEHb, AKi MepeLlKonKXatloTb 4in
YCKNaOHIOIOTb NpoBeAeHHS pATYBasbHUX pobiT B ocepenky ypa>keHHsA. Ons uboro, nepenycim,
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BiAKPMBAIOTb aBapiHi CKNOW Ha KaHani3auinHNX KONeKTopax nepen ywKooXeHnMu cnopygamMu.
Y BuNagKy NowKoA)XeHb aBapinHoro 60 BUNycKy, MoBUHEH ByTU CMOpYa>KEHU TUMYaCOBUN
CNpPOLLEHUI BUNYCK Y BUTNAAI BIiAKPUTOI KaHaBu. Hanbinbw npoctum 3acobom nepenycky
CTiYHMX BOA € 06/1afiHAHHSA TUMYACOBUX CaAMOTIYHUX NIOTKIB, BiABiAHWX KaHaniB Ta TpaHLUen B
0bxig ywkog)XeHux ginaHok. Npu HeMo)XNMBOCTi obsafHaHHA CaMOTIYHNX Nepenyckis,
nepeka4vka CTiYHUX BOA 34iNCHIOETLCA 3@ AOMNOMOro nepecyBHMX HAcoCiB. Y psadi Bunagkis
MO>Ke 34aTNCHA OOUISIbHUM NepenycKk CTiYHMX BOA MO TPaHLUEi, MPOKIaAeHOoi MiXK ABOMa
KaHanisauinHMMmn KpUHNLAMIN Y1 KonekTopamu. lMicna cnopyam nepenycky 4u BiaBiAHON NiHiT
MOLLUKOOXKEHY AiNAHKY BUMUKAOTb LLUISAXOM YCTAaHOBKMW 3arsyLloK Ta nNpoboK y KaHanidauinHux
Tpybax, aKi NpMMNKaoTb 00 OrAA40BUX KPUHULL. TaKUMU 3arayLlKaMyn MOXYTb CIY>KUTH
[epeB’sAHi WNTKW, yCTaHOBJIEHI Ha po3mopax, Kpyrii aepeB’aHi npobku (ana Tpyb HeBennkoro
AiamMeTpy), MillKKM i3 NiCKOM Ta iHWi npucTocyBaHHA. 4.4.5 3axonn 6e3snekun npu poboTax Ha
Mepe)Xax TensonocTtadvyaHHsA ABapinHo-BiAbynoBHi poboTn Ha Mepexxax TeNIoNoCTa4YaHHA 3
BMCOKMMW NMapamMeTpaMun TenaoHociiB (TemnepaTypoto Boan go 150 °C, napu go 300 °C i Tuckom
2 0o 16 Krc/cM ) noB’si3aHi 3 BeNMKO Hebesnekolo.

@ 3HaigeHo nnariaTy: 0,01% https://studfile.net/preview/10804656/page:54/ id: 20

Tomy Taki poboTn BapTo BUKOHYBaTW Aobpe nigroToBseHUMmM GOPMyBaHHAMMN Nig
KEepPiBHNLTBOM AOCBiAYEeHNX

haxiBuiB. 3 MeToto 3abe3neyeHHs Be3nekn ocoboBOro cknagy aBapinHUX POPMYBaHb i
nonepen)XeHHs aBapin Ha Mepexxax TensonocTa4aHHsa HanbinbLw BignNoBiganbHi poboTn
BUKOHYIOTb B CreLianbHOMY BOpaHHi 3 LOTpMMaHHAM ocobnmBux 3anobi>kHux 3axogis. o Taknx
pobiT BigHOCATBLCSA: [| BiAKJ/IIOYEHHS Ail0YMX TEMJIONPOBOAIB, Y TOMY YUC/i YCTAHOBKA i 3HATTS
3arnyLwokK; [| peMOHT efleKTPOoyCTaTKyBaHHS | 3BaptoBasibHi poboTy B KaMepax i TyHensx;
Hebe3neyHi i byab-sKi iHWi poboTN B KaMepax i TYHensX, AKLWO0 B HUX MOXXJIMBA MPUCYTHICTb
rasy; || HaHeCeHHSs TenJ0i30AALINHOro Wapy Ha Aitoduin Tenaonposig; 61 [| nporpis i nyck
naponpoBoAiB; [| iCNNT Ha pPo3paxyHKOBi TeMrnepaTypu. PEMOHT TensionpoBoAiB y
HaMiBMPOXiAHNX KaMepax A0MNYCKaETbCS

@ 3HailgeHo nnariaTy: 0,07% https://studfile.net/preview/10804656/page:54/ id: 21

TiNbKW NpW BigKNOYEHHI 3 ABOX CTOPiH TpybonpoBoAiB i TeMnepaTypi TennoHoCiA He Binbw 80
°C. TemnepaTypa MNoBIiTPA B KaHani Npu LlbOMy He NOBMHHa nepesuLyBaTn 50 °C. Mpwu
TemnepaTypi 40-50 °C 0o3BONSETLCA NpautoBaT No 20 XB. i3 NepepBaMu i BAXOAOM 3 KaMepu
He MeHLLU, Hi>X Ha 20 xB. 1719 NPOBITPIOBAHHS 1 OXOJIOAXKEHHS KAMep CTaB/ISTb NEPEHOCHI
KO3MPKMW: OOWH Haf JIIOKOM NPOTU BITPY, iHWNM HaA NPOTUIEXHUM NIIOKOM 3a BiTpoM (abo
MepeHoCHi BEHTUAATOPU

). MporpiBaHHA i NyCK NaponpoBOAiB BiAHOCATLCA A0 Hanbinbw HebezneyHux pobiT i ix
BUKOHYIOTb 3 0C06/11MBOIO0 06epeXHiCcTio. 3an0oBHIOIOTL TEMJIOBY MEPEXXY BOAOK TifIbKM Yepe3
3BOPOTHY JiHil0 3 TeMnepaTypoto He Bulle 70 °C. 19 OCBITNEHHS KaHaniB, SKWO BigCyTHE
CTaLioHapHe OCBIT/IEHHSA, BUKOPUCTOBYIOTb aKyMyNATOPHI NixTapi. KopnctyBaTuUCA BigKpUTUM
BOrHeM 3ab0OpoOHSAETLCA. 3AINCHIOBATN PEMOHTHI pob0TU Ha yCTaTKyBaHHI, WO 3HAaX0ANTbLCA Nif
TUCKOM i HaNpyrow, He A03BONSETLCA. Ha 0cobnmBoMy 0671iKy NOBUHHI

@ 3HaigeHo nnariaTy: 0,03% https://studfile.net/preview/10804656/page:54/ id: 22

OyTun BCi Kamepu, oe MOXXYTb CNOCTEPIraTUCA KOHLEHTPaLIl ra3y BULLE FPaHNYHO NPUNYCTUMUNX
ab0 Taki, Wo yTBOpPOITL BUByXoHebe3neyHi cyMilli. PO60TU B Taknx KaMepax BUKOHYKOTbCSA 3
AOTPUMaHHAM 3anobiXKHMX 3ax04iB, YCTaHOBNEHUX AJ1A 3ara3oBaHNX NPUMILLEHb

. 4.4.6 3axonun 6e3nekn
@ 3HaigeHo nnariaTy: 0,07% https://studfile.net/preview/10804656/page:54/ id: 23

npu poboTax Ha Mepexxax i cnopyaax Bogonposoay [ns 3abe3neyeHHs 3axonie 6esneku npu
poboTax Ha Mepexxax i cnopyaax BOAOMPOBOAY B nMepLly Yyepry HeobxigHO MaTu AaHi Nnpo
PO3MillleHHS B MJ1aHi Mepex (i3 npuB’A3kamun 0o 6yaieenb abo onopHUX MYHKTIB-OPIEHTUPIB, L0
He 3aBasiloi0ThCH,) i3 YKa3iBKOIO po3MipiB i MaTepiany TpybonpoBoais, KOJ0OAA3IB i kKamep,
rAnbuHn 3aKnageHHs, apMaTypu B Kosioaa3ax i T.m. MoBUHHI 6yTK BiA3HaYeHi Konoasasi, Kamepwu
M iHWi cnopyawn, Wo MoXyTb 6yTu 3arasoBaHi. bpuraga np

"
@AI generated text detected: ChatGPT 5.3, : 63,13% id: 24
pobOoTi B KONI0ASA3AX MOBUHHA CKIAaAaTUCS HE MEHLL HiXK i3 TpbOX 40N0BiK. Ti/IbKN OAHIA NOANHI
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[03BONAETHCA CAYCKATUCA B KOJI0AA3b. B ycix 62 BMNagkax npauooyni yHU3y noBuHeH 6yTu 3
3anobixxH1M nosicoM i MaTu nanatody namny Tuny JIBBK. MNepepn cnyckaHHAM y KON0AA3b BapTO
rnonepeaHbLO NepeBipUTY 3ara3oBaHICTb MOBITPSA 3ananeHo 6eH3nHoBO namnot JIBBK. Akiwo
B KOJ104513i MAaeTbCA MeTaH abo CipkoBOAEHb, MOJIYM's B JlTaMMi 3MEHLUNTbLCS, BiJ NMPUCYTHOCTI
BYIJIEKNCJSIOTU FracHe, a napu 6eH3mHy, edipy BUKINKaOTb 30i/bLLIEeHHS NOJYM’'S. 3ara3oBaHiCcTb
MO>Xe ByTW yCyHyTa NMPpUpPOLHMM MPOBITPIOBAHHAM, BEHTUAATOPOM abo NoBiTpoAyBKaMu,
YCTAHOBJIEHMMM Ha cneuiasibHMX aBTomMobinsx ABM-2 i PBM-2, 3anoBHEHHSIM BOLOIO 3
HaCTyNHUM BigKa4yyBaHHAM. Buaanatu ra3s BMnaaoBaHHAM KaTeropmyHo 3abopoHAEThLCA. AKLLO

3arasoBaHiCTb HE MOXKe ByTn yCyHyTa MoBHICTIO, poboTa B KOJ10AA3i AOMYCKAETLCA TiNIbKN B
i30/110040MY MNpOTUrasi.

@ 3HaiiaeHo nnariaTy: 0,04% https://studfile.net/preview/10804656/page:54/ id: 25

PoboTun y BOOoNpuinManbHUX KOJIOAA3SX BeAYyTb MpWU HernpaLloyYnx Hacocax. ABUryHn, MOTOpHM,
MaLLUVNHN PEMOHTYIOTb TifIbKW NiCASA 3YNUHKN. [pn LbOMY €1eKTPOABUTYHU, MYCKOBI, perysotoyi
M iHWIi NpucTpoi HeobxiaHO 3a3emnaoBaTN. PEMOHTYBaATW YCTaTKyBaHHS, Lo nepebyBae nif
BOZOI0, MOXXHa TiJIbKU NiCNs 3BiNbHEHHSA pe3epByapa Bif BoAMK

. 4.4.7 3axoaun 6e3nekn Ha MepexKax i crnopyaax KaHanilauii ABapinHo-BiabynosHi poboTun Ha

MepeXxax i cnopyaax KaHasisauii Mano 4Y1MM BiApi3HAOTLCSA Big pobiT Ha cuctemax
BOAOMOCTaYaHHS.

@ 3HanaeHo nnariaty: 0,15% https://studfile.net/preview/10804656/page:54/ id: 26

ToMy npaBuia TexHiku 6e3nexkn nNpu aBapinHoO-BiA6y[0BHUX poboTax Ha Mepexxax i cnopyaax
CWUCTEM BOOOMNOCTa4YaHHS MOBHOK MipOK 3aCTOCOBHI MPW aHaNoriYyHMx poboTax Ha Mepexxax i
cropyfax CUCTEM KaHani3auii. MaoTbcs, wonpaeaa, Aeski BigMiHHOCTI. Hanbinblu iCTOTHI 3 HMX
HaCTynHi: || y pe3ynbTaTi aBapii abo pyrnHyBaHb y KaHai3auUinHy Mepexy MOXXyTb NOTPannTu
WKignuei i roptoyi pignHu (HadTa, 6€H3nH, rac i in.); || npyn po3kaafaHHi hekanbHUX Mac
YTBOPATLCSA WKigAuBi i BUbyxoHebe3neyHi ra3n: MeTaH, Byrn1eKncsaoTa, CipKkoBoAeHb. TOMY Ha
HaCOCHMX KaHahi3auinHMX CTaHUiSX Ha Len BUNagokK BapTo nepenbavaTn cneuianbHi 3axonu:
63 || He KOPNCTYBATUCS BIAKPUTUM BOrHEM; || MOCTIMHO KOHTPOJIIOBATU AKICTb MOBITPSA 3a
[0MOMOroto rasoaHanizaTopis abo LWaxTapCbKoi namMnu; [y NpUNROMHOMY pe3epByapi i
rpabensHoOMy MpuUMiLLLEeHHI 3BaploBaHHS A0OMYCKATWU Nicna peTesibHOro NpoBiTptoBaHHSA (ba>kaHo
TaKOXX Ha Yac 3BaptoBasibHUX PobBIT NpUNUHNTU NoJavy KaHanizauinHux Bog); || poboTu B
KaMepax i crneuianbHUX Konoan3sax (Hanpuknan, Ha AlOKepax) BapToO BUKOHYyBaTu bpuranoto B
CKJlafi He MeHLI YOTUPbOX YOJIOBIK, @ B MPOXiAHUX KaHasaX i KoJlekTopax - M'ATW YOJIOBiK: 0guNH
Mpautoe B KOJIEKTOPI, MO OBOE

, L0 CNoCTepiratTb, 3HaxoOaTbCs 6ing KoOXXHOro Konoasnss. BucHosku go posginy IV B paHomy
po3a4ini 6yno po3rsasgHYyTO OCHOBHI hakTopw, WO BMAMBaKOTb Ha 6e3nekn npaui Ha NigNpPUEMCTBaXxX
aBTOMObGiNbHOIro TpaHcnopTy. Ha ocHOBI aHani3y po3pobneHo opraHizauinHO-TeXHIYHI 3axoaun
LWoA0 3arajibHOro NOKpPaleHHs y

@AI generated text detected: ChatGPT 5.3, : 61,28% id: 27

MOB Mpaui Ta 3aX04u NnonepeaeHHs HelwaCcHNX BUNaaKiB Ta 3axXBOpPOBaHb Ha BUPOOHULITBI.
Po3paxoBaHO aepaLito B MigHMLUbBKIN ginbHULi. PO3rnaHyTO OpraHi3auito HeBigKnagHUxX
aBapilHO-BiAHOB/OBaIbHUX POBIT Ha cMCTEMax TenJo-, BOOOMNOCTa4YaHHS i KaHani3auii B
yMOBax Ha43BMYalHOi CMTYyaLlii B aBTOTPaHCNOPTHOMY MiAMPUEMCTBI 3 po3pobKoto 3axonis
6e3nekn. 64 BUCHOBKW Y kBanicikauinHin poboTi 6yno po3rnsgHyTo NMTaHHA YAO0CKOHAIEHHS
TEXHOJ10rii PEMOHTY Ta BiAHOBJIEHHA pafiaTopiB, NaMBHUX HGakiB Ta NanMnpoBoaiB
aBToMObiniB. Lle akTyasibHa TeMa, af>XXe MOLIKOAXKEHHS LIMX arperaTiB € 4OBOJIi YacTuM, Yyepes
0CcobNMBOCTI iX ekcnyaTalin, a iXx 3aMiHa € OPOroto, 0CobMBO KOJIM MOETLCA NPO CyvacHi
aJIlOMIiHIEBI KOHCTPYKLUIi. Y poboTi mpoaHasizoBaHO yMOBU iX eKCrnJlyaTaLii, TUNOBi HECMPABHOCTI
Ta METOAUN YCYHEHHS NOLWKOAXeHb. OcobnmBy yBary npuaineHo peMoHTY antoMiHIEBUX
pagiaTopiB, fKi CKNagHO NiaaalTbCs MasHHIO Ta 3BaptoBaHHIO. KpiMm Toro, 6ynu po3pobneHi
3axo4u AN NiABULLEHHS AKOCTi 06CNyroByBaHHS, 30KpeMa, Npono3unLii LWoao opraHisauii
MiOHMUbBKOI AiNbHULI ANS PEMOHTY padiaTopiB, 6akiB Ta iHWNX KOMNOHEHTIB. By10 po3pobaeHo
TEXHOJIOTiYHMN NPOoLLEeC PEMOHTY Ta

TexHi4YHoro obcnyrosyBaHHA pajiaTopis, NannBHmMX 6akiB aBTomMo6iniB, BU3Ha4yeHO HanbinbL
onTUManbHi Ta ePEKTMBHI MeTOAMN PEMOHTY. Byno HabyTo NMpakKTUYHUX HAaBUYOK Y MJIaHYBaHHI
Ta opraHisauii BupobHuuTea i Npaui. B poboTi 3anponoHoBaHO O BUKOPUCTaHHSA Npw
NpoBeAEeHHI PEMOHTHUX POBIT KOHCTPYKLUiO CTEHAY ANA PEMOHTY 1 BUNpobyBaHb padiaTopis.
Bynosa cTeHAy 003BONAE AOCTATHLO e(heKTUBHO, WBUAKO Ta AKiCHO obcnyrosyBaTH i
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PEMOHTYBATWU padiaTopu aBToMO6inNiB. NpoBeneHo HeobXiaHI po3paxyHKK, SKi BKasylTb Ha
poboTo3gaTHICTb cTeHAay. NMpoBeAeHO OLiHKY EKOHOMIYHOT e(heKTUBHOCTI Big BNpOBadXeHHS
CTeHAy O/ PEMOHTY 1 BUNpobyBaHb pafiaTopiB aBTOMO6iNIB, SKNIA A03BOJISE 3HU3NTU
TPYAOMICTKICTb pobiT TO Ta PEMOHTY, L0 AAE NEBHUN €KOHOMIYHUIN edheKT. TepMiH OKynHOCTI
CTaHOBUTbL 3,56 pokis. 65 CMMCOK BUKOPWUCTAHOI JIITEPATYPU 1. OCHOBU TeXHONOT i
BMPOBHMLTBA Ta peMOHTY aBToMO0b6iniB : HaB4anbHMI nocibHukK / Yknapadi: MNeeko I.b.,
PoratumHcbkun P.M., awyk O.J1., NleBkoBu4 M.I'., F'yab B.3., Ctawkis M.4., CinpaBcbka M.[.
TepHoninb : Bug-so THTY iMmeHi IBaHa MNyntod, 2021. 544 c. 2. Mopo3 C.M. [liarHOCTyBaHHA nNpu
0EeP>XXaBHOMY TEXHIYHOMY ornsai n TexHiyHoMmy obcnyroByBaHHi aBTomobinie. Knis : KHY, 2005.
325 c. 3. TypyeHiok M.O., Weeub M.[O., Kipidok O.T'., Kpuctonyyk M.€. NnaHyBaHHA AiANbHOCTI
aBTOTPAHCMNOPTHOrO NignNpuUeEMCTBa: NiapydHuK. PiHe: HYBITI, 2017. 367 c. 4. TexHonorivyHe
MPOeKTYBaHHSA MiANMPMEMCTB aBTOCEPBICY: HaBYabHUI NocCibHUK / 3a pen. |.MN. KypHikoBa. K.:
BnoasHMUTBO

n 3HangeHo nocunaHb: 0% id: 28
«|BaH ®efopoB»,

2003. 262 c. 5. AHapyceHko C.I. TexHoN0oriYHe NpoeKTyBaHHA aBTOTPAHCNOPTHUX NiANPUEMCTB:
nigpy4Huk. K.: Kapasena, 2009. 368 c. 6. Bonkos B. ., MapmyT I. A., Kpnowanos C.l., benos
B.l. MpoeKTyBaHHA NiaANPUEMCTB aBTOMOBINILHOrO TPaHCMOPTY : NocCibHUK. Xapkis : XHALY, 2014.
388 c. 7. biniyeHko B.B., KpelwieHeubkuin B.J1., PomaHiok C.0., CMupHoB €.B. BupobHn4yo-TexHiyHa
6a3a nignpuemcTea aBToMObINILHOrO TpaHCMNOPTY: HaB4YanbHUM NOCIOHMK. BiHHMLA: BHTY, 2013.
182 c. 8. KaHapuyyk B.E. Ta iHLi.

@ 3HanaeHo nnariaty: 0,01% id: 29
OcHSER TEXHIYOPE BB AP BLY EERUAS PEMOTY d¥YoMEBIFIEY: 3 KH. KH. 2. OpraHizauis,

nMjaaHyBaHHSA i ynpaBaiHHA

: MigpyyHuk K.: Buwa wk., 1994, 383 c. 9. JlygyeHko O . A. TexHi4Ha ekcrnsiyaTauisa i
obcnyrosyBaHHs aBTOMObINiB: TexHonorisa: Migpy4Huk. K.: Buwa wk., 2007. 527 c.: in 10.
KaHapuyk B.€E., KypHikoB I.I1. BupobHudi cnctemmn Ha TpaHcnopTi: NMigpyyHuk. K.: Buwa wkona,
1997. 359c. 11. Kopoboyka O.M., YepHeTa O.I'., Bonowyk P.I'. TexHonoriyHe obnagHaHHA ons
peMOHTY aBToMOb6iNiB : HaB4. Nocib. Kam'aHcbke : AATY, 2017. 215c. 66 12. TexHoNOriYyHe
obnagHaHHA Ana o6cnyroByBaHHS Ta peMOHTY aBToMobinis : Hagy. nocib. / M. B. KpacoTa, 0. B.
Kynewkos, C. O. Maroneup, |. B. LLleneneHko, O. B. bess, P. A. OciH, T. B. PygoeHko.
KponuBHunubkumn : LHTY, 2023. 208 c. 13. ManauweHko B. O., AHkiB B.B. [leTani MmalumnH.
MpoeKkTyBaHHA eNeMeHTIB MexXxaHiYHMX NPMBOAIB: HaBY. NMocib. JIbBIB :

n 3HangeHo nocunaHb: 0% id: 30
“HoBun CBiT-2000",

2013. 264 c.: in. 14. A. B. Tannamaka A.B. deTani mawmH. OCHOBW Teopii Ta po3paxyHKIB :
HaBYaJIbHUNM MOCIGHUK ONA CTyAeHTiB MalnMHOBYAiBHUX crneuiajlbHOCTEN yCiX (hOpM HaBYaHHS.
XapkiB : HTY

& 3naigero nocunanb: 0% id: 31
«XMl>»,

2020. 275 c. 15. OxopoHa npaui B ranysi Ta UMBIiNIbHUNA 3aXUCT: HaBYaabHU NOCIOHKK / 1O. A.
Facunno, O. A. KptokoBcbKa. K. O. JleB4yk, P. . PomaHiok. Kam’aHcbke : OAOTY, 2017. 369 c. 16.
be3neka B HaA3BUYAMHMX CUTYyaLiaX : HaBY. NOCIOHUK ansa ctyaeHTiB 3BO YkpaiHn 1y 2 4. Y. 1:
Hap3euyanHi cntyauii / M. J1. lucnyeHko, B. B. Bambonb, C. O. Bambonb, M. M. KipieHko, I. A.
YepenHboB, B. M. BnacoBeub ; 3a pen. M. Jl. JiucnyeHka ; XHTYCI. Xapkis : TOB

n 3HanaeHo nocunaHb: 0% id: 32
“MpomMApT”,

2021.202 c. 17. NicTyH I. M., Xom'sk W. B., Xom’sk B. B. OxopoHa npaLi Ha aBTOMO6inbHOMY
TPaHCMNOPTI : HABYaNIbHUI MOCIOHUK. 2-re Bua., ctep. Cymun: YHiBepcuteTcbka KHura, 2015. 374 c.
18. UmBinbHMN 3axuct. HaB4anbHuin nocibHUK / 3epkanos O.B., Mixees 0. B., NMpaxosHuk H.A.,
3emnaHcbka O. B. 3a pepakuieto . B. 3epkanos K.:

n 3HanpeHo nocunaHb: 0% id: 33
«OCHOBa>».
2014. 234 c. 67 OOOATOK A Tabnuusa A.1 - BigomMicTb TEXHOJIOMNYHOIr0 YCTAaTKYBaHHSA MiAHULbKOI
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AinbHWUi BepcTaT cntocapHuin. 2 HO-102 3sapHun. 1 2 1,44/10,69 CTeHA ONA peMOHTY Ta icnuTy
1 HO11 CtauioHapHun. 1,66 1,66 paaiatopie. 1,57/11,06 YcTaHOBKa AJ19 04UCTKK pagdiaTtopie 1 K
423 CtauioHapHa. 1,72 1,72 Big Hakuny. T=50/]C 1,48[]1,16 YcTaHoBKa Ans NnpoMuBaHHA 1 1 K-
424 CtauioHapHa. 1,57 1,57 BignaptoBaHHsa nanueHux bakie. NN=0,8kBT 1,46/11,16. leHepaTop
aueTnneHosun. 1 AHB- MpoaykTmeHicTb 0,59 0,59 3 1,25-72 1,25m /r. 0,45[11,33 KomnnekT
pi3akiB 4J19 KUCHEBOro 2

n 3HangeHo nocunaHb: 0% id: 34
“PDaken”

Po3piszyema ctanb 0 0 pizaHHsa cTani. o 30 mm. CTtenaxx gnsa pagiatopis. 11,44 1,44 1,8/10,8
Bisok gna TpaHcnopTyBaHHa 1 0,3 0,3 0,85[10,35 pagiaTopis. LLlada ButsxHa. 1 P-405 0,77 0,77
1,0[10,765 MpuctocyBaHHA ana 1 M-265 0,03 0,03 0,21710,135 po3BanbuUioBaHHA TpyOoK. CKpUHS
ansa sigxogis. 1 1,02 1,02 1,2/10,85 Pa3zom. 11,1 68 JOOATOK b 69 70

PekomeHaauii 3 ouiHk®
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