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BCTYII

Y  cTBOpeHHI MaTepialibHO-TEXHIYHOI 0a3u  OyAb-SIKOTO  PEMOHTHOTO
BUPOOHUIITBA a00 MAaIIMHOOYIIBEJILHOTO 3aBOJy 3HA4YHA POJIb MPUILIIETHCS
pO3po0Ili Ta BIPOBAKEHHIO PI3HUX BUIIB MiAHOMHO-TPAHCIIOPTHOTO OOJIa HAHHS.
[Tepen mpoeKkTyBaJIbHUKaMU, KOHCTPYKTOPAMH Ta TEXHOJIOTaMHU TIOCTABJICHA 3ajadya
IIUPOKOTO YMPOBAHKEHHS y BCIX Trajy3sSX HapOTHOTO TOCIOAapCTBa KOMILIEKCHOT
MexaHi3allii ¥ aBromMaTtu3allli BUpOOHUYUX IPOIIECIB, JIKBIAAIl pPyYHHUX BaHTAXKHO-
PO3BaHTAXyBaJILHUX POOIT 1 JiKBiJaIii BaXKOI PY4YHOI IMpail MOpH BUKOHAHHI
OCHOBHUX 1 JOTIOMDKHUX BUPOOHHYUX OTEpaLIiid.

CyuacHi TMOTOKOBI TEXHOJIOT1YHI # aBTOMAaTU30BaH1 JIIHII, MIKIEXOBUU 1
BHYTPIIIHbOLIEXOBUH  TPAHCIOPT, BaHTAKHO-PO3BAaHTAXXYBAJIbHI  omeparii Ha
MaIuHOOYA1BEIbHUX Ta PEMOHTHHUX 3aBOJIaX OPTraHIYHO MOB’sI3aH1 13 3aCTOCYBAaHHAM
PI3HOMAaHITHHX BAHTAXOMIAMOMHUX MAIIMH 1 MEXaHI3MiB, IO 3a0e3MeYyl0Th
Oe3MepepBHICTh, IHTEHCUBHICTh BUPOOHUYMX TTPOLIECIB.

[IpaBuibHUl BUOIp BAHTOXKOIMIAHOMHOIO YCTaTKyBaHHSI € OCHOBHUM
YUHHUKOM HOPMAaJIbHOI pOOOTH 1 BHCOKOi €(EKTUBHOCTI PEMOHTHOro abo
MaImHOOYA1BHOTO BUPOOHHUIITBA.

3 OCHOBHHUX KOHCTPYKTMBHHUX TEHACHIIH Yy MiAHOMHO-TPAHCIIOPTHOMY
MaIuHOOYAyBaHHI CJIiJT 3a3HAYUTH HACTYITHE!

- CTBOPCHHS SKICHMX HOBHMX BaHTAXKOTIJHOMHHUX MAaITMH 1 MEXaHi3MiB;

- MIABUILECHHS BaHTAXOMIAMOMHOCTI BaHTAXOMIAAOMHUX MAIIMH TIPU
OJTHOYACHOMY 3HAYHOMY 3HIDKEHHI IXHBOT MacH 3aBISKHU 3aCTOCYBaHHIO
HOBUX KIHEMATHYHUX CXEM, OUIbIII Cy4aCHUX METOJIIB PO3PaxyHKY, HOBHUX
parioHaIbHUX MPOQLIIB METATY, HOBUX MaTepiajis;

- 30UIBIIEHHS TPOAYKTUBHOCTI pI3HUX BHUJIB yCTaTKyBaHHS 3aBIISKU
3alpPOBAXKEHHIO  IIMPOKOTO PEryJIIOBaHHS IIBUIKOCTEM MEXaHI3MiB,
ABTOMATUYHOTO, HAMIBaBTOMAaTUYHOTO 1 JUCTAHUIAHOTO KEpyBaHHS,
CHemlajJbHUX 1 IHIIUX MIJHIMAJIBHUX arperariB, a TaKOX CTBOPEHHS
MOJIMILIEHUX YMOB IMpani KPaHOBILIUKIB;

- MJBUIICHHS HAIIAHOCTI pOOOTH MAIIMHM 1 JOBTOBIYHOCTI TXHIX €JIEMEHTIB
[IUISIXOM PO3pOOKM HOBUX KOHCTPYKTHMBHHUX PIllI€Hb, 3aCTOCYBAaHHS HOBUX
YTOYHEHUX METOJIB PO3paxyHKy 1 MarepiajiiB 3 MOJIMIIEHUMH (i3UKO-
MEXaHIYHUMU BJIACTUBOCTSIMHU.

Moctoswuii kpan 40/8T1 (puc. 1) siBisie cO00r0 MICT 8, 110 MEPEMIIIYETHCS 10
KpaHoBUX Koumisix 11 Ha xomoBux Kosecax 12, siki BCTAHOBJIEHI HAa KIHIEBHUX Oayikax



13. Koumii 11 BcTaHOBIIOIOTH Ha MIAKPAaHOBI Oalik, SKI CIHUPAIOThCA HA BUCTYIU
BEPXHIX YaCTHH KOJIOHM LIeXy. BiZcTaHb MIXK OCSMHU MIAKPAHOBUX KOJII HA3WBaIOTh
IPOrOHOM KpaHa, BIJICTaHb MDK OCSMH XOJOBHX KOJIC - OCHOBOIO KpaHna. [lo
BEPXHbOMY TMOsICY OaJOK MOCTa B TMONEPEYHOMY HAMPSMKY IIOJAO MPOTOHY LEXY
MIEPECYBAETHCS KPAaHOBUH Bi30K 5, 3a0e3MeueHa MexaHi3MOM 4 TiIHOMY BaHTaXKY.
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Puc. 1. MoctoBuii kpan 40/8T

B 3anexxHocTi BiJ mpu3HAYEHHS KpaHa HA BI3KY PO3MINIYIOTh OJUH a0o0 JBa
MexaHi3Mu Tigidomy. [lpu HassBHOCTI MBOX MEXaHI3MIB MIiAHOMY OJIHMH 3 HHUX €
TOJIOBHMM 4, a JApyruil MEHIIOi BaHTAXOMIAHOMHOCTI - JOMOMDKHHMM 3. MexaHi3Mm
nepecyBaHHsi 10 KpaHa BCTaHOBJICHMI Ha MOCTY KpaHa, ME€XaHi3M IepecyBaHHsS 9
Bi3Ka - 0Oe3Mocepe/lHbO Ha Bi3KY. YIPaBJIHHS BCIMA MEXaHI3MaMu 31ACHIOETHCS 3
KaOiHM 1, MPUKPIMJIEHOIO O MOCTa KpaHa.

JUist mepenadi  e€NEKTPOEHEPrii 10 JBUTYHIB, pO3TAallOBAaHUM Ha BIi3KY,
BUKOPHUCTOBYIOTH TPOJICi, BATOTOBIIEH] 3 KPYIJIoi a00 KyTOBOI CcTaji, BCTAHOBJICHI 32
JIOTIOMOTOFO CHEI[iaIbHUX CTIHOK Ha MalJaHUMKY, PO3TAIIOBAHOMY B MO3JI0BXKHBOMY
HAIMpSMKY IMOJ0 TOJOBHOI Oanku. Y CydacHMX KOHCTPYKIIISIX MOCTOBUX KpaHIB
CJIEKTPOCHEPTisl 70 Bi3Ka TMEpeNaeTbcs 3a JOMOMOTOK THYYKOro Kabemwo 2,
HiABIIIYETHCS HA APIT 6. 3aBISKH 3aCTOCYBAaHHIO THYYKOIO Kabelo MpocTila crajia
KOHCTPYKLUIs KpaHa, MiJBUIIYETHCS HOro HaAIWHICTh MPHU €KCIUTyaTalil 1 3HU3UIach



Maca, Tak K HE CTaJ0 HEOOXIJHOCTI B HAIBHOCTI CTIMOK 1 MaMgaH4YMKa JId iX
PO3MIIIICHHS 1 00CITYTOBYBaHHS.

MocroBuit kpan 40/8T mnpuzHaYeHUW IS MIAAOMY 1 OIyCKaHHS pPI3HUX
BaHTaxIiB. CKJIaJa€ThCsl 3 MOCTOBOTO MPOTOHY ab0 Oanku, 3a0e3neueHuX KiHIEBUMHU
OarkamMu 3 XOJOBUMH Bi3KaMH, SKI MEPECyBalOThCS MO PEHKax, BCTAHOBIICHUX Ha
MIJIKPAHOB1 OAJIKX 1 BAHTAXKHOTO Bi3Ka, 1110 MEPEMIIITY€EThCS B3I0BX OYI0BH.

Jlo cmemianpHUX KpaHIB 1I€Xy BITHOCATHCA: MAarHiTHI KpaHH, TpeidepHi,
JMBApHI, KpaHU 3 00epTaHHSM raka.

Mar Hi T H iipusKafed M migioMy i TpaHCTIOPTYBaHHS (EepOMArHiTHIX
matepiamiB. [1i kpanu 3abe3nedeHi BaHTAXHUMHU €JIECKTPOMArHiTaMH, ITBIIICHI Ha
rakoBiii migBicii abo TpaBepci. ' p e N (pe p H impusHayRrA Myt migiiomy i
TPaHCIOPTYBaHHS CUIMyYUX 1 PpakmiiHUX MarepiaiiB. SK JJis BaHTaX03aXxBaTHOTO
NPUCTPOIO IIi KpaHW MaroTh Tpeiidepu pizHOro Buay. K p a H M1 T13a HOHGAeMp T
MpU3HAYEH] JUIsl KAHTYBAaHHS BaHTaXy HABKOJIO BEPTHKAJIBHOI OCi, 32 PaxyHOK
YCTaHOBKH JI0JIATKOBOT'O MPUBOJY Ha TaKOBUH miaBicii. /1M B @ P H | mpuBHPISHH U
JUTS 3aJIMBKY PO3IUIABIEHOTO MeTany B popmu. Ha roJoBHOMY mifiioMi BCTaHOBJICHA
crmeriagbHa TpaBepca 3 JBOMA IDIACTUHYACTHMH TaKaMH JUIsl IMIHOMY KOBIIIA,
JIOTIOMI>KHUM IT1IHOMOM KaHTYIOTbh KIBII JIJIs1 PO3JIMBAHHS.

HesBaxaroun Ha MMpPOKUNA BUOIp HEOOXITHUX 3acO0IB cepell HOMEHKIATypHu
BAHTAXKO-MIAMOMHOIO OOJIaJIHAHHS, IO BHUIIYCKAETHCS IPOMUCIOBICTIO, IEBHHM
IHTEpeC TMpeACTaBisie MOJEpHi3alis ICHYIOUMX B 1€Xy KpaHiB, W0 YKe
BUKOPDUCTOBYIOThCSL JUIsl TEBHUX Iuled. B ngaHOMy JUIUIOMHOMY TPOEKTI
MIPOTIOHYEThCS PEKOHCTPYKINS MOCTOBOTO KpaHy 3arajbHOro mpusHadyeHHs Ne 20
BaHTaxomigioMHuicTio 40/8 TOH s 1eXy PEeMOHTHOTO MiAMPHEMCTBA, IO
CHEIaTI3y€EThCS HA KaliTAIbHOMY PEMOHTI OYJIBEIbHMX MAalluH (EKCKaBaTOPIB,
OyJbI03€pIB Ta TPAKTOPIB), @ MICIs PEKOHCTPYKIIT KpaH NEPEXOAUTH 3 TPYNH KpPaHiB
3arajbHOr0 MPU3HAYEHHS B TPYIMy CIELIAIbHUX KpPaHIB, TOMY HEOOX1JHA YCTaHOBKA
JOAATKOBUX TajbM Ha TOJIOBHHHM 1 JOMOMDKHUH MiiOM. TakoXX MPONMOHYEThCS
YCTAaHOBKA EJIEKTPOMArHITYy g 300py MeETaleBOro OpyxTy y BHUPOOHHUYUX
NPUMIIICHHSX.

J11st BUpIILIEHHS TOCTaBIEHOT MPOOJIEeMH B MPOEKTI MOCTABJIEH] TaKi 3aBJaHHS:

- aHaJI13 MOXKJIMBUX LUISX1B PEKOHCTPYKIIIT;
- miaAOGip BIAMOBITHUX €JIEMEHTIB MPUBOAY MEXaHI3MIB.
- MPOBECTU HEOOX1THI PO3PAXYHKH.



B po3nini “Po3paxyHOK 1 KOHCTPYIOBaHHS €JIEMEHTIB MEXaHI3MYy IMiAHoMY KpaHa™
nepepaxyBaT 1 MOJEpHI3yBaTH:

- TOJIOBHUU MEXaHI3M ITiIHOMY;

- JOTIOMDKHHUM MEXaHI13M IiIHoMY .

B po3aini “Opranizaiiisi TEXHIYHOTO 00CTYTrOByBaHHS Ta PEMOHTY KpaHa:

- IepepaxyBaTy TUTIOBI poOOTH, 110 BUKOHYIOTHCS MPHU TUIAHOBUX PEMOHTaX

0013 THAHHS;

- pO3paxyBaTH MEePIOUYHICTh, TPUBATICTD 1 TPYIOMICTKICTh PEMOHTY O0JIaIHAHHS;
- pO3paxyBaTu PiUHY KiJIBKICTH PEMOHTIB;

- pO3pOOUTH 3aX0/IH 110 3MAIyBAaHHIO YCTATKYBaHHSI.

B pozaini “Texnorenna 6e3neka” mpoBECTH aHalli3 HeOe3MeyHnX (PaKkToOPiB, IO
MalTh MiCIle NMPU PpOOOTI MOCTOBOTO KpaHa, PO3pPOOHUTH s 1HKEHEPHUX 3aXO/IIB
II0JI0 TOKpAIICHHS CTaHy OXOpPOHHW Mpalli, 3MIMCHUTH Mia0ip HEoOXiTHUX 3aco0iB
1HAUBIyJIbHOTO 3aXHUCTY.



1. Po3paxyHoOK i KOHCTPYIOBAHHS eJIEMEHTIB MeXaHi3MiB migiiomy
KpPaHa

1.1. HanpsiMKH peKOHCTPYKUii KpaHa

BignoBimHo BuMOr 10 rameM JlepkriprnpoMHarisgy YKpaiHu, MeXaHI3MH
MiHOMY BaHTaXxy, 1[0 TPAHCIIOPTY€E PO3IUIABICHUM MeTall, IOBUHHI OyTH 00aHaH1
JIBOMa TaJlbMaMH, 110 JIFOTh HE3AJIEKHO OJMH BiJl OJTHOTO.

['omoBHMM migiiomMoM Oyjie MPOBOJUTHCS TMiAHOM KOBILIA 3 PO3ILJIABICHUM
METaJIOM, a JOTIOMI>XHUM ITiIHIMAaHHSM KOBIIIA VISl 3AJIUBKU JIMBAPHUX (POPM.

Ha mexaHi13M TOJ0BHOTO MiiiOMYy BCTAHOBMMO TajbMO 31 3BOPOTHBOTO OOKY
peAyKTOpa Ha MIBUAKOXIAHUN Bajl. [[j1s 1bOoro HE0OX11HO BUTOTOBUTH BaJI-IIIECTEPHIO
(puc.1.1), mo6 Ha HbOMY OyJ1a MOXKJIMBICTh KPIIJIEHHS rajbMOBOIO IIKiBa. ["'abaputu
BI3Ka HE JI03BOJISIIOTH BCTAHOBUTHU JOJIATKOBE T'aJIbMO, TOMY HEOOX1IHO BUTOTOBUTH
KPOHIITEWH mia raaeMo (puc. 1.2) 1 OpUKpinUTH HOro A0 METATIOKOHCTPYKIi Bi3Ka
PYYHUM €JIEKTPOTYTOBHM 3BAPIOBAHHSIM.

3

| X AN

290
20
o)
v
l
M

O SIS &I

m
W/

1o

Puc. 1.1. Ban - wecrepHs

Ha wmexaHi3M JONMOMDKHOTO MiAHOMYy BCTAaHOBHMMO TajbMO TaKOX 13
3BOPOTHBOTO OOKY peayKTOpa. AHAJIIOTIYHO HEOOXITHO BUTOTOBUTH BaJl - MIECTEPHIO.
['abaputu  BI3Ka  JO3BOJIAIOTH  BCTAHOBUTHU  TalbMO  0€3  PEKOHCTPYKIIIi
METaJOKOHCTPYKIIIi.
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Puc. 1.2. YcranoBka KpoHIITEHA 1] TAIBMO MEXaH13My T'OJIOBHOTO IIIHOMY
1 — penykrop; 2 — ranpMo; 3 — KPOHIITEHH; 4 - METaJOKOHCTPYKIIisI Bi3Ka.

JUIs BCTAQHOBJIEHHSI €JIEKTPOMArHiTy HEOOX1JHO BCTAHOBUTU KaOeNbHUN
O0apaban (puc. 1.3), 3 skoro kabeilb HAAXOAUTH IO eJIEKTpoMmarHity. KabembHuii
Oapaban 8 oTpumye obepTanHs Bij OapabaHa MexaHi3My TOJIOBHOTO Tigiiomy 1 depes
JAHLIOTOBY Tiepenady. 3ipoukud 2 1 4 JaHIIOrOBOI Tepedadi  OXOTUTIOIOThCS
JaHIIOroM, 3ipouka 2 3agdikcoBaHa Ha Baily Oapabana 1 MexaHI3My migidomy, a
3ipouka 4 3'eqHaHa 13 30BHIIIHIM JUCKOM (puKLiitHOT MydTu 10, BHYTpIilIHI TUCKH
AKOT MOXYTh 00epTaTucsl 10A0 Baja KaOedbHOro Oapabana 8. ®dpukiiiina mydra
BUKOPUCTOBYETHCS ISl 3aMI00ITaHHS PO3PUBY KaOEI0 MPU BUCOKMX HABAHTAXKCHHSX.
OO0epTaHHs BHYTPIIIHIX IUCKIB GPUKIINHOI MyPTH MepeaacThCsi Ha Bajl KaOEIbHOTO
OapabaHa uyepe3 KyJlauykoBy My(Ty, 110 CKJIQTA€ThCSA 3 IBOX 4YacTWH 5 1 6. Pyxoma
yacTuHa 5 MyQTH 3’€IHaHa 3 BaJIOM KaOeabHOro OapabaHa yepe3 HanpsIMHI HITOHKHU.
KynaukoBy My Ty BKIIOUAIOTh BPYYHY: TPU MPABOMY IMOJIOKEHHI pPyXOMOI YaCTHHU
5 MmydTa BiaKIOYEHA 1 Baj KabenapHOro OapabaHa He 00epTAEThCA MPHU MiTHOMI
BaHTaXy, MPHU JIIBOMY ii MOJOKEHHI 00epTaHHs MifgiloMHOro OapabaHa mepenaeTbes
Ha Ban kabempHOTO Oapabana 8. Ilpu poOoti O6e3 marHiTy KaOenpbHUN Oapabad
BIJKJIIOYAIOTh, BUBOJSYM KyJIaukoBy My(Ty 13 3aueruieHHs. KabenbHuii Oapaban 8
BCTAHOBJICHO HA OHOMY BaJly 3 CTpyMOIIpUAMayeM 7.
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1.2. Po3paxyHoK pe:kuMy po0OTH KpaHa

1.2.1. Po3paxyHok koe(iunieHTa po3noaisly HaBaHTasKeHHS

PexxvM HaBaHTa)KEHHS XapaKTEPHU3YEThCS BEJIMUMUHOIO KoedillieHTa po3MmoaiTy
HaBaHTaXeHHs Kp 1 BU3Ha4aeThes 3a GOpMYIIOr0

n€c AP g9

K,=a e u, 11

i=1 @Cr 8 ( )

ne Ci - cepeanst KUIBKICTh pOOOYHX HHUKIIIB 3 YACTKOBHUM PIBHEM MacH BaHTaXy
Pi:

C=18 ma P1=0,25 P, o5l 0T, (1.2)

Co=54 nna P,=0,5 P,, c520T;
Cs=54 nns Ps=0,75 Py o530T;
C4=54 nna P4=1 P, o540T;
Py o740T;
Cr — cymapHe 9ncio poOoYnX ITUKIIIB 3 yciMa BaHTa)KaMHu
C,=aC =C+C,+C;+C, =18U 1 K | (1.3)
i=1

P; — Maca okpeMHuXx BaHTaxiB,

P o w Maca HallO1IBIIIOTO BaHTAXy (HOMIHAJTBHUN BaHTAXK).

_ 18 40, 25(2400 54 a05@100 54 aO75C400 E al("2108
P 180g, 40 180(; 40 = 180g 40 180¢ 40 =

=01®,016+ 0,3@,125+ O,3(1D,422+ 0,3Q=0,0016+ 0,0375+ 01266+ 0,3=0,466

[Tpuitmaem koediuient K,=0,5.
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1.2.2. Po3paxyHOK MaKCHMAJILHOT0 YUCJIA POOOYHUX HUKIIIB

Kimac BUKOPHUCTAHHA BHU3HAYA€CTHCA YHUCIIOM p060‘{I/IX HI/IKJ'IiB IIpOTATOM

TEepMiHYy CIIy)kOu KpaHa

Ui :CGAH®K[1 (14)

e C =180 - uncno podouux mukiiB kpana Ne 20a Ha 100y,
t; 7260 - KiIBKICTh pOOOYHX AHIB Y POII;
tx 710 — KiIBKICTH BiAMpPallbOBAaHUX POKIB KpaHa.

U, =180260Q0=4,68Q0 _

[Ipuitmaem kiac Bukopucranus US 3 yucioM podounx mukiis 5 - 105.

BucHoBOK:

[Ticns pexoHCTpyKIii rpyna pexumy pobotu kpana Ne 20a - A6 (Baxkkui
pexum). Pexxum podotu MS.

1.3. Po3paxyHoK ejleMeHTiB MeXaHi3My roJIOBHOTO migiiomMy
1.3.1. Bubip kinemaTH4YHOI cXeMH MeXaHi3My migiiomy

st moctoBoro kpana 40/8T, MexaHI3M MiAMOMYy SIKOTO pO3TallOBaHWUM Ha
BI3Ky, HaWOUIBII 3aCTOCOBHA cxema mpejacTaBieHa Ha puc. 1.3. Jlana cxema
3a0e3medye Majl rafapuTH MeXaHI3My MiAHOMYy, BIJICYTHICTh HECTaHJIAPTHUX

/ 2 y g 6

v/
| _H_U

BY3JiB.
Puc.1.3. Cxema MexaHi3My MiIHOMY

1 - 6apaban; 2 — enekTpoABUTYH; 3 — MydTa; 4 — Ball; 5 — peaykTop; 6 — raabMo.

12



1.3.2. Budip noJjiicnacra Ta BU3HAYeHHSI MAKCMMAJILHOTO HATSATY B
KaHaTax

3a NOBIAKOBUMH JaHUMHU BUOMPAEMO 3/IBOEHHI M'ATUKPATHUI MOTIiCTIACT.

Hatsr BiTKHM 31BOEHOTO MOJTiCTIacTa JOPIBHIOBATUME

_(Q+Q,) Q- h)

ne Q, Q. - Bara BaHTaxy 1 MABICKY JJI pO3PaXyHKIB!
Qq =0.02® ; (1.6)

Q, =0.02(40000=800K Y.

h =0.97..0.98 - KK/ 6;10Ky 3 ypaxyBaHHSAM >KOPCTKOCTI KaHaTa, /s OJIOKIB

Ha HiI[H_II/IHHI/IKaX KOYCHH,

U, - KpaTHICTh 3JIBOEHOTO MOJIIiCIacTa

U

n

m .
> (1.7)

C

n

:E):S
2

M - 4KCJI0 T'UJIOK MOJICIIACTa, HA SIKUX ITIABIIMIEHUH BaHTaX.

o . (40000800 3.8101- 098

13
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Puc. 1.4. Cxema nosmicrnacta roJ0oBHOTO MiHOMY
1.3.3. Bubip i po3paxyHok cTajieBUX KaHATIB
PospuBHe 3ycriuisg B KaHATI BUBHAYAETHCA 32 (OPMYJIOHO:
F2S.,.Q&
0 max P ’ (1 8)

ne  Snax— MakCUMAJILHUM HATAT BITKH KaHATA,

Zp=4,5 — miHIMaIIbHUI KOe(]IIllEHT BUKOPUCTAHHS KaHaTa.

F,=416950,6=233478

Bubupaemo kanat moasiitauii 3BuBku JIK-PO 6x36(1+7+7/7+14)+7+7(1X6)
I'OCT 7669-20, dxk=23mmM.
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1.3.4. Bu6ip raka

Y MOCTOBHX KpaHax 3aCTOCOBYIOThCSI KOBaH1 ojHOpori raku 3a OCT 6627-74.
BuGip raka mpoBOAUTHCSA 32 3a/1aHOI0 BAHTAXKOMIAMOMHOCTI 1 PEKUMY pOOOTH.

[Tpu Q= 40000kr, M5 BuOUpaemo rak Ne 23 (puc. 1.5).

[lepeBipouHuii poO3paxyHOK Taka Ha MIIHICTh TOJATa€ y BHU3HAYCHHI
HaNpyKeHb B HaWOUIbII HEOE3MeUHUX mepepizax.

HanpyxeHHst Ha po3Tsr B pi3p0i raka

_40Q, +Q) &y
Sp = ¢[se], (1.9)

ne  di— BHyTpilIHI# qiameTp pi3bow;

[0,] — momycTrMe HampyXeHHS Ha po3TAT. B 3amexHOCTi Bill TPyNU pexUMY
poboTu migiioMHOro MexaHizmy npuiiMaemo 50...75 M1 a .

_ 4(40000-800 .81
3 3.14M.1 27

=35M M & 50..75M M ¢

Bucora raitku h Bu3HauaeTbCs 3 yMOBY 3MUHAHHS BITKHU Pi360U

- 400:0.a
p Qd; +d12)¢SCMJ ’

(1.10)

Ie P — KpoK pi3bou;

[oc § = 30...35MT1 & nomycrtume HampysKEHHS HAa 3MHHAHHS, MaTepiall raiiku
- cTanp4d.

_ 4®.016040000+800®.81 _
= = = —— =0,28wm
3.14(0.120 - 0.116)32500°

Haiimenmuii qiameTp railku po3paxoBY€eThCs 32 (PopMyIioro:
D =18, ; (1.11)

D=18M.12=0216v

15
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Puc. 1.5. T'ak omHOpOTHii

1.3.5. Po3paxyHOK ONOPHOIO MiIIIUITHNKA raKa

Ockulbku 00€pTaHHs Traka € BCTAHOBJIOIOUHMM, TO PO3PAXyHOK OTMOPHOTO
MIIIIAITHUKA BEAETHCS 10 CTAaTUYHIN BaHTAKOIJHOMHOCTI.

16



CratryHa BaHTQKOMIAHOMHICTH OTIOPHOTO ITiAMTUTTHAKA
C, =K, @ (1.12)
ne Ke - KoedimienT 6e3mnexu.

C, =1.2Q100009.81= 470886

Bubupaemo niamunuauk cepennboi cepii 8230 'OCT 7872-89
d=150m mD=215m M C,=635000H .

Puc. 1.6. Onopuwmii migmunauk raka 8230 3a 'OCT 7872-89
1.3.6. Po3paxyHOK eJIeMeHTiB MiABiCKHU
Tpasepca niaBicku (puc. 1.7) npairoe Ha 3rUH.

MakcumanbHUIl 3THHAIOYMI MOMEHT y mepepisi A-A po3paxoByeTbCs 3a

dbopmyIioro
0y D
M A A = % ’ (113)
4
ne |=354mM - po3paxyHOK TOBKHHU TPABEPCH.
19.81D. .
M, .= 4000.481@ 378_ 3708B.4H O
[[IupuHy TpaBepCcH MOXKHA NPUNHATH
br p= Dn+ (10...15)mMm , (1.14)
e D — 30BHIMIHIN AiaMeTp MiAIIUITHAKA TaKa.

br = 215+12=227mm.

17



MakcuManbHH# 3ruHal0Yuil MOMEHT y Tiepepisi B-B BuzHavaeThes 3a hopmyioro
M — Q@ g I B I2 Q
B-B —
2 ¢ 2 =
e [, =31 8MM JIOBXKMHA CEPEIHbOT YACTUHU TPABEPCH.

400009 81(%:9 354- 0.318)
2 g 2 -

(1.15)

M, = 0=5886- (u

[TapameTpu TpaBepcHu BU3HAYAIOTHCS PO3PAXYHKOM 3 YMOBH MIITHOCTI Ha 3THH
¢ls, ]

: (1.16)
ne M — MOMEHT Ji€ B pO3paxyHKOBOMY Mepepisi;
W — MOMEHT omopy po3paxyHKOBOTO Tepepisy;

S =

[5 3 ] - JIOIIyCTHM€ HAIpy>KCHHS Ha 3TUH.
[ ] 1 4@:

(1.17)

ne Ko — Koe(IIeHT, TKUi BpaxoBYye KOHCTPYKIIIO JeTajeil (s BaliB, OceH 1
nand Ko = 2.0 ... 2.8);
[n] =1.6 - nomycTuMuil KOe(iLI€HT 3amacy MilHOCTI;
., =250..260M 1 i - Mexxa BUTPUBAJIOCTI Jis1 cTaji 45.
[ ] 14Q@5c Q55 _
2.40.6

MowmeHT omnopy B niepeTuHi A-A:
- d, p)("DI2

6 H
ne  h-BucoTa TpaBepcH.

MAA
T10° G, ,- dp)CD12¢[ )

=9297MT1 ¢

(b,
W, ,=— (1.18)

_ An® 10154 _
_J[sm Jab, ,-d, ) \/9297(‘:’&06 0.227- 0.150 O-L7aw (119

18
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Puc. 1.7. Cxema 10 po3paxyHKy TpaBEpCH IiIBICKH
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MowmenTt onopy B niepepisi B-B

_PQ@ s
W, . = =0.1Ql" -
B-B 37 ; (1.20)
e d - miametp oci:
MB B
Cls. |
102(1)) 1@3 [s]

_ _ 5866
[s JG))l 9297@06 .1

=0.08aw.
(1.21)
Y migBickax HopMmaibHOro (OyIiBEIBHOTO) THUIY BICH 1 TpaBepca
pO3paxoByIOTbCs OKpeMo. HaBaHTakeHHsT Ha BICh MOXHA NPUUHATH K CHILY,

NPUKIAJACHY JO CEepeArHH, pO3paxoBaHy 3 ypaxyBaHHSM TOro, IMO Ha OCi
BCTAHOBJIEHO 5 OJIOKIB.

P=QQ,
P = 4000@9,81= 3924061

(1.22)
MaxkcruMaabHUI 3rMHaIOUNi MOMEHT Ha OCl:
( @D. ;
M, = PCD:39240.378:1483272H o (1.23)
2 10
JiameTp oci:
1483272
= = = ~— =0.117m . :
\/[s ]GDl 3 9297c106 .1 " (1.24)
1.3.7. Po3paxyHok 0.10KiB
Po3paxyHOK reoMeTpUYHUX NapaMmeTpiB OJIOKIB
D,2 h, @, (1.25)

e dk— miameTp KaHara;

h, — koeditieHT BUOOPY AiamMeTpa OJIOKY.

20



D, 2 2023=46Qv \

MiHiManbHUM AlaMeTp 3pIBHIOIOYOro OJIOKY II0 CEpelHiM JiHIi HaBUTOTO
KaHaTa

D, h, G,
ne hs — koedirieHT BHOOPY AiaMeTpa 3piBHIOIOYOro OJI0KA.
D, 2 14Q23=320w N
3 MeToro yHi(ikalii 6J10KiB OCTaTOYHO JllaMeTpH OJIOKIB MpUIMAEMO

D,=500mm; D3=320MMm.

[Ipodins kanaBok 0s0kiB (puc. 1.8) BUKOHY€ThCS HOPMATHUBAM B 3aJIEKHOCTI
BiJI iameTpa KaHaTa Oy 3a hopMytaMu:

R=(0.53..0.6)@, =0.55(23=1265u ¥ (1.26)
h=(1.4..1.9)@, =1.5(23=345m m (.27
r=0.2@, =0.223=4,6M v (128

21
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| A 7

Puc. 1.8. brox
1.3.8. Po3paxyHok migmMnHuKiB 0J10KiB

HaBanTakeHHs Ha OJMH MIAMIAITHUK TPU HOMIHAIbBHOMY BaHTaXy

_AQMW B
Pmax_é%@%ng&g&v,

(1.29)
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JAc

ks=1.2 — nuHamivuHui KoedimieHT;

k/=1.35 — xoedimieHT 0OepTanHs (TIpy 0OEPTaHHI 30BHIIIIHBOTO KUIBIIS).

B
M8O 2(1.35= 63568BH
¢

max

Tak gk kpaH mpaioe 3 PI3HUMH BaHTaKaMH, PO3PAXYHOK CIiJ BECTH IO

€KBIBAJICHTHOMY HaBaHTa)KEHHI1

JC

e

Jc

6 n [y
I:)E K B max (kn [
K, 70.65 — koedilieHT MpUBEICHHSI.

P° "= 63568B{M.65= 41319H

Ek B

HeoOxigHa mosropiunicTh migmmnauka L10 (Mi. 060poTiB)

— 600,/6 ncub—n
Lo T

L,=3500 — 10BroBiYHICTh MiMIUITHUKA TSI pexXuMiB M4 - M6;

W , - yactoTta 00epTaHHs OJI0KY

600Gy,
'/'/611:% ’
pCDGJ‘I

Vi — MBUAKICTh PyXy KaHaTa
=U, ("3’2 =5M.1=0.54.5:

60M.5

VV6 nzf = ,lX é
3.14M.500 ;
L, = 600?’(1)6@500: Am i.0n6 e

(1.30)

(1.31)

(1.32)

(1.33)

Po3paxyHkoBa AuHaMIYHA BAaHTAXKOM1IHOMHICTh KYyJIbKOBOTO TIITUITHUKA

C=P /AL, .

(1.34)

23



C=41319728/4 =655«

3a pO3paxyHKOBOI JWHAMIYHOI BAHTAXOMIIAOMHOCTI 1 BHYTPIIIHBOMY
niametpy, Buoupaemo miamunauk Ne 312 3a TOCT 8338-75.

d=60mm, D=130mMm, B=31mm, C=81,9xH, Co=48xH.

B

Puc. 1.9. ITigmmmank Ne 312 3a I'OCT 8338 — 75

1.3.9. Po3paxyHOK ByHIKAa raKoBoOI miBicCKH

4+ R? ..
SCM=%@¢[S]H, (1.35)
e P — THCK Ha BHYTPIIIHIO IOBEPXHIO BYIIKa
F .
=B .
d : (1.36)

ne F - 3ycuuist siki 1if0Th Ha BYIIIKO PO3PaxOBYETHCA 3a (hOPMYJIOH0:
F :Q("Jg— :4000&3149620@1; (1.37)

A e d=86M M- miameTp OTBOPY i TpaBepcy;

B 20 M M- po3paxyHKOBa IIMpUHA BYIIIKA,

24



D= 19:§O%o=1oqm M

A e Ry =50M M- BHYTpIIIHIHI paaiyc ByIIKa,;
R, = 100 M M- 30BHIIITHIN paaiyC BYIIKa;

[0]s = 170 M & momycTuMe HapysKeHHS Ha 3MUHAHHS.

10F +507 .,
Sey=———AOMMN a=16™MM & 170V M ¢
Y100 - 507 _
o4 g4 %
N

gz

Puc. 1.10. Po3paxyHkoBa cxema ByIIlIKa
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Puc. 1.11. 'akoBa migBicKa

1.3.10. Po3paxyHok 6apabaHa

Minimanbaui TiamMeTp 6apabaHa BUTHHAETHCS CTAJIEBUM KaHATOM
Di=h-dy (1.38)

ne  hy—koedimient Bubopy aiameTpa 6apadana
D>18-23=414mm.
1.3.11. Po3paxyHOoK 0CHOBHMX napameTpiB 6apadaHa

[Ipodini 1 po3Mipu kaHaBOK Ha Oapabani (puc. 1.12) BuOuparoTh 3 yMOB
3a0€e3MeUeHHsI IOBrOBIYHOI 1 HaIIHHOT pOOOTH KaHaTa:

paniyc kanaBku I—(0.6...0.7)-d=0.65-23=15mwm;

KPOK rBHHTOBOT JiHiT t=dk+(2...3MMm)=23+2.5=23,5mMm;

26



e

JAcC

Jc

rimbuHa kaHaBok € =(0.25...0.4)-d=0.35-23=8mm.

KinbkicTh BUTKIB 6apabaHa mpH 3IBOEHOMY MOJIICHACTI

ZH = H@m+z3+ZK '

P @D,

H — Bucora migiioMy BaHTaxy,

M — KpaTHICTH IMOJIICIIACTA;

D1 — cepenniit miametp GapabaHa;
Z5=1.5...2 — 4yncio 3ar1acHUX BUTKIB;

Zx=2.5...3 — 4uC0 BUTKIB ISl KPIIJICHHS KaHATA.

18G

ZH =—————+2+3=41
3.14M.800

JloBkuHa OapabaHa Mpu 3IBOEHOMY TOIICIIACTI
L, =2, +l,+20, .
|, - noBXuHA OHIET HApi3HOI YAaCTUHUY,
|, - noBxkMHA cepeaHbOI yacTUHU OapabaHa;
|, - 1oBKMHA OJHI€T ITIaKOT KIHLIEBOI AUISHKHY,

I, =t(z, +2,,,3 2 ) ;

Henp

|, =235(41+1.5+ 4) =109275M .

Io =b- Zhrnintgg-

(1.39)

(1.40)

(1.41)

(1.42)

hmin - BIZICTaHb Mk ocsiMu OapabaHa 1 6JIOKIB MiABICKA B KPaHHbOMY BEPXHBOMY

nosioxkeHHi (600 ... 1000 mm);

b — BimcTanb Midk OCSIMU KpaiHIX OJIOKIB FaKOBOT ITiJIBICKH;

|, =488 2Q00CDg6° =278v N,

l=(4...5)d;

(1.43)

27



1«=4,5-23=104mwm;

L. =2Q09275+ 278+ 2Q04= 2600 M

nax

Puc. 1.12. Enementu 6apabana
1.3.12. Po3paxyHok 6apadaHa Ha MillHiCTh

ToBmmHy cTiHKM OapabaHa BU3HAYAIOTh 3 YMOB CTHUCHEHHS

28



S
S=Tay ¢ [scl | (1.44)

e O — momepeIHs TOBIIMHA CTIHKHA OapabaHa
0 $.2-d=1.2:23=27,6MM , (1.45)
[Ocr ] — normycTrMe Hanpy »KEHHS JUIS CTal

[Sc 71~ o
n (1.46)

e n= 1. 4 .-3anabwminxocTti 6apabana,

O; = 250MIla — mexa TekydocTi mis crami 20,

[ CT]=2—550=167|\/|r|z

41695

=22 =63V & 16M ¢
0.02351.028 _

Kpim nedopmariiii cTucHeHHs, CTiHKa OapabaHa B 3arajJilbHOMy BHUIIAJIKY
BIJIUyBa€ TakoX Jedopmallito 3ruHy 1 cKpydeHHs. HampykeHHs TpOBOIUTHCS MPH
noBxuH1 6apabana Lg>(3...4)-D.

Lg=4-800=3200MM>2600MM.

1.3.13. Po3paxyHok BYy3J1a KpillJIeHHsI KaHaTa HA Oapaban

—_ Smax
Foo =212t (L47)
ne f=0.1...0.16 — koeiIieHT TepTSI MiXK KaHATOM 1 OapabaHOM;

a = (3..4)p - kyrt 3axBary KaHaToM OapabaHa.

FKP = @ = 55963H

0.1
e o

3ycuiiis, ke Al€ Ha po3TAT OoJTa!

29



20
(f +f)@+e'™) &,

(1.48)

Ie &, =2p - KyT 3axBaTy OapabaHa KaHaTOM IIpU IEPEXO/Il B1J OAHIET KAHABKHU JI0
1HIIIOT;
Zs — uncito OONTIB;

f,=0.24 — naBeneHuii KOCPIIEHT TEPTS MIXK IUTAHKOIO 1 KAHATOM.

23891

= - =91192H
(0.1+0.24 @ +e™ )@

[Ipuitmaem 60T (mmunska) M20.

[IpuitasaTuit 601T IEpEeBIPSIEM Ha PO3TAT

_kd,P@&
S = =
p Qg

¢[s,], (1.49)

ne k=1.3 — xoedimieHT sIKMi1 BpaxOBYy€ 3rHHAHHS 00JITa;
k3=1.8 — xoeilieHT 3amacy MiIlHOCTI;
ds — miameTp GonTa;
[0,] — momycTume Hanpyxenns Ha po3Tsr (s Ct.3 npuiimaemo 117MlIla).

1308011924
3.14M.020

=1062M T &11 M1 ¢
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Puc. 1.13. Kpiruiennst kanata Ha 6apabaHi
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1.3.14. Po3paxyHoOK JIaHUIOTOBOI nepeaavi

KpyTHuit MOMEHT Ha Beayuii 31poulll HEOOX1THUHN JJIs1 TPUBOY KaOeIbHOTO
Oapabana

T, = P&ZM , (1.50)

e D, ,=420Mm N - niamerp kabenbHOro 6apadaHa;

P

Puc. 1.14. Po3paxyHkoBa cxema kabenbHoro 0apadbana

P - Bara xabens

P=m. 0@ , (1.51)
Bubupaemo xabens KI'3 3-16+1-6
m,, =7K -Maca 1 meTpa kabens;

| =18M - noBxxuna xadens;
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P=70A8®,8=12348H
T, = (12348)(91—20: 60CH G

ITepenaroune uucio U =0.5.
KinbkicTb 3y011iB Beyuoi 31pouKku

z,=31- 2@ =31- 2@.5:30’ (1.52)
z, =30.5= 15
Po3paxyHkoBuii koedillieHT HaBaHTaKCHHS

K, = K KKK KK (153)

e K, =1 - MMHAMIYHUI KOCPILIEHT;

K, =1 - BpaxoBye€ BILUIUB MIXKOCBOBOI BIJICTaHI,

K, =1 - BpaxoBye BIUIMB KyTa HaXWJIy JiHIi HEHTPIB;

K, =125 - npu nepioqMIHOMY PEryJIIOBaHHI HATATY JaHIIOTa,
& =1 - koedillieHT MacTuIa,

K, =1 - xoediLieHT nepiOAUYHOCTI.

K, =1AA(A,2500 =125

Kpok ogHOpsimiHOTO JTaHIIora

. [T, QK
t2 2.80Q|-2 = 1.54
1/—rrzg 5 (1.54)

t2 2.8G %zlz\n N
30016 |

[Tinbupaemo nanirror 11P-12,7-18,2
[IIBnakicTh TaHIFOTa
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_ 3030802
= =0.3M
- 60000° /

KomnoBa cuita

'r|
I
I
N
H
©
3
I

[lepeBipsieMo THCK B HIapHIp1
F ax,,
Ao
_219250,25
396

=49MI1 &

YTOYHIOEMO TOMYCTUMHUI TUCK B IIAPHIP1

K, =1+0.0(z, - 17)=1.13,

[p]&x, =4601.13=52mM

lp]2 p

Bu3nauaeMo 4ucio0 JIaHOK JIAHIIOTa

L, =2a, +0.5z +g ,

z,=2,+7,=15+30=45

D:zg- z, 30-15

= =23
20 6.28

(1.55)

(1.56)

(157)

(1.58)

(1.59)

(1.60)

(1.61)

(1.62)
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L, = 20’Q4+05C245+£ =164
704

YTo4HI0EMO MI>XKOCHOBY BIJICTaHb JIAHITFOTOBOT MIepeaadi

3,=0283, - 05z +(L, - 05%) - 8D'¢ (1.63)

a, :0,256127%164 05045+ /(164- 0,5C45)? - 823" =895 w

Busnadaemo niameTpu IUTMIBHOTO KOJa 31pOYOK:

ot 127
dye = g5 255= 50V M (1.64)
sin— sin——
Z, 30
t 127
pe =10~ 180" 2°MV
SIn—  SIn——
z, 15

Buznauaemo JiaMeTpu 30BHINIHBOTO KOJIA 31POYOK:

= t@tgl—80+ 0. 78 0.3d, , (1.65)

z,

—tgt @"'078 0.3d,

4

e d, =851m N - miameTp posiuKa JaHIora.

12,7a@tg@+07o 0.3@51=520v v

¢

—12738tgl—2§)+070 0.3@51=262v m

¢

Po3paxyHkoBe HaBaHTa)KEHHSI Ha BaJl

Bianentposa cuna:

35



g=0,75K /':n - Maca OJHOT'O METPA JIAHI[IOTA.

ne
F, =0,750,3 =0,873H;
Fs =F, +2F;. (1.67)
Cuuta BiJ mpOBHCAHHS JIAHITIOTA:
F, =9.81% @@, . (1.68)
e K, =6 - xoedirieHT, 0 BpaxoBye pO3TALTYBaHHS JIAHITIOTA.

F. =9.81B®,751.895=50H;

F, =21925+ 2B0=22925H.
[TepeBipsieMo KoedIIIEHT 3amacy MIITHOCTI JaHIIOTa

_ Q
F, G, +F, +F, °

(1.69)

e Q =182k F - pyiiHiBHE HABaHTAKECHHSI.

_ 18200 _
219254+0873+50

sz [g]
862 7.6

1.3.15. Po3paxyHok BaJjia 6apaGaHa

Jlig monepeHboro po3paxyHKy JNOBXKHMHU Bajla OapabaHa MOXHa HPUNHHATH
PIBHOIO

L=Le+(100...150Mmm)=2600+100=2700Mm™ . (1.70)
HaBanTakeHHst Ha MaTOUNHY OapabaHa

P1=0.55-2-Smax=0.55-2-41692,5=45,86xH ; (1.71)

P2=0.45-2-Smax=0.45-2-41692,5=38,14xH . (1.72)
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Po3paxyHnok Banma OapabGaHa 3BOJATH J0 BHU3HAYEHHS jJiaMeTpiB mamnd i
MaTOYUHH 3 YMOBH pOOOTH OCi HA 3TUH B CHMETPUYIHOMY ITUKITI

s=ortls.], (L.73)

ne M — 3ruHalO4YMii MOMEHT B PO3PaXyHKOBOMY Iepepisi,
W — MOMEHT OIOpy pO3paxyHKOBOTO Iepepi3y MpH 3THHI;

[s.] - momycTuMe HanpyxeHHs MpH cHMETPUYHOMY UK

_ S
s |= i~ 1.74
o= (1.74)
e s _,=250MIIa — nns crani 45;
[n]= 1.6 — koedimmieHT 3amacy MiIHOCTI;

Ko — koedilieHT, KMl BpaxOBy€ KOHCTPYKIIIO AeTajneld (Iuisl BajdiB, Ocel 1
nang - 2.0 ... 2.8).

[s ]: 250Q.0°

——=781MT1&
1.6
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Puc. 1.15. Po3paxyHkoBa cxema Ha Baly OapabaHa

az
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MMownmHa ZOY

3HaxoIMMO peakxiii onop:
> M=0;

- P,®.12- P, @580+ R, (2.700=0;
n _ R®12+P, 2580_ 4586(D.12+3752(2.580

B =379 F
2.700 2.700
> M=0;
P, ®.2+P,2580- R, @.700=0;
R, = P Q.580+P, ™2 _ 4586Q2.580+37.52M.2 _ 47 b
2.700 2.700
[lepeBipka:

> Fi=0;
Rat+Rg-P; -P,=47+37-45,86-38,14=0

[ToOymyemo ermopy 3rHHaF0YUX MOMEHTIB 1 Torepednux cui (puc. 1.15)

| nursHKa:

0<2:<0,2;

Q:1=Rs=37k H

M 1=Re-zs;

M1.~0=37-0=0;

M1;2=0_12:37'0,2:7,4K H- m.

Il mingnka:

2,58>72,>0);

Qz;z:o:-RB"' P,=-37+38,14=1,14k H

Moo= RB(22+ 0.200)-P222;

M. »=0=Rg(0+0.2)-P,-:0=37-0,2-0=7,4 K Hm ;

M 5. »=2 58~ Rg2,58- P»-2,38=37-2,58-38,14-2,38=4,69 K kv .

I guisaka

2,7>2>0;

Qs3.z0=-Re+ P>+ R=-37+38,14+45,86=47 K H .

M= RB(22+ 2,58)-P2( 22+2,38)-P1(22);

Mas. »-0=Rg(0+2,58)-P»2,38- P;-:0=37-2,58-38,14-2,38=4,69 K Hv ;

M 5. p=2 7= Rg'2,7-P»2,5-P1:0,12=37-2,7-38,14-2,5-45,86-0,12=0 K Fw .
Mownmuna XOY
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3HaXOAMMO PEaKIIii Ormop
> M=0;

R, Q26- F,Q7=0;
_F, (7 2295027

Ry = =23& H
2.6 2.6

> M=0;

R,2.6- F,®1=0;

R, = Fe @1_ 2292501 ~875H.
2.6 2.6

[TepeBipka:

> Fi=0;

Ra-Re+Fg=87,5-2380+2292,5=0.

[ToOymyeMo ermopy 3ruHAIOYUX MOMEHTIB 1 Tonepedrux cui (puc. 1.15)
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Puc. 1.16. Emropu kpyTHHX MOMEHTIB Ha Baiy 6apabana
| minsaka:
0<z<0,1;

Qi=-Fg=-2,2925k H .

M1=Fg-z;

M. 20.12=2,2925-0,1=0,23Kk H- ™.

Il misaKa:
2,622,>0.1;

Qu.-0=-Fgt+Rs=-2,2925+2,38=0,0875k H .
M,= FB(22+O.1)-RBZZ;

My: p-o=Fg(0+0.1)-Re-0=2.2925-0,1-0=0,23 K kM ;
M b: p-06= Fg -2,7- Re2,6=2,2925-2,7-2,38-2,6=0 K H .
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[ToOyayemo emtopu KpyTHUX MOMEHTIB (puc. 1.16)

KpyTHuii MOMeHT HEOOXIAHMIA 7S MiAHOMYy BaHTaXy 1 MPUBOAY KaOeIbHOTO
Oapabana

pen . 3,
2,
Tg = 204169DD8) _ 35, 153,
2,99 ’
Tp e p.= 38,4+ 0’6 = 39
| ninstHKA:
T.=T,ex T7E =39-192=198 Hou;

=T, - T_5:19,8-19,2:0,6K HOw ;

-
2
T,=T,-T,=06- 06=0k HM.
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Puc. 1.17. Entopu HopMaJIbHUX 1 IOTUYHUX HAIMPYyKeHb Ha Bayly OapabaHa

[ToGymyeMo emopu HOpMaIbHUX HanpyskeHb (puc. 1.17)
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RN

016I°
slzﬁzﬂMﬂ ¢
= MO qun;
53:ﬁ=3mﬂ ¢
o= 8o,
sS:ﬁZSSMH §
s, :%:saamn :
s, =%=56Mn ;
s, =%=4QMH ;
s, =0’16Cl.%=35,7|v|n ;
slozﬁz%mnz;
sll=%=45Mﬂz;
slzzm%flzlesmnz;

_ 1742
513 - —3
0,1®,095
[ToOymyeMo emopu JOTUYHUX HApyXeHb (puc. 1.17)

=203MT1.

(1.75)

(1.76)
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600

t = - -=10MTIT;
a43.14M.085 §
e————0
C 32 =

600 =75MI¢

t, = _
> 43.14M.095 6
ae&——0

C 32 -

t,=75MMit, =75MM;

B 600
l. = — T~
a3.14M.11T’ o
&ke——0
C 32 =

=4,6MT1;

_ 19200
° 3314116
&e——0
C 32 -

=14MT1 g

t,=14MnN;
19200

° 33.14M.12

&&——0

C 32 -

=112M 11

t,=112M M

_ 19200
Y 8314117 6
&ke——0
C 32 -

=14MT1

_ 39000
1 83.14MA112 6
xee——0
C 32 -

=258 11 ¢

t,=14MMM;

_ 39000
® 43.14M.095 6
e———0
C 32 =

=300M I

HaliOinpmmii 3ruHatouuii MOMEHT B TIEpepi3i Mijl MAaTOUYMHOIO
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M,= M Z,798 K Fu
MoMeHT onopy AaHOTO NMEPETUHY Ha OCi
W,=0.1-d%, . (1.77)

[lincTaBnsroun AaHi 3HAYEHHS B YMOBH POOOTH Ha 3TUH B CUMETPUYHOMY
UK, OTpUMaeMO (POpMYJITy 3HAXOKEHHS iaMeTpa OcCl MiJ MaTOYUHOIO

M M,
[sal? o ¥ [sel? R (1.78)
M, 7798
d, = T = - —— =0.10i .
! 3\/o.lcbsgé] 3\/0.1(781(105 !

HaliO1npmmii 3ruHatouuii MOMEHT MPaBoi Harn@u 10piBHIOBAaTUME

M =R, Gb - 18 (1.79)
C 2+
ne lw=(1.5...2.0)-dy — TOBXMHA MaTOYNHHU.
Lv=(1.5...2.0)-d\= 2:0.10=0.2m. (1.80)
MowmeHT omopy nepeTuny nandu:

W= 0 d3 - (1.81)

[TincraBnsroun naHi 3HaY€HHS B YMOBY pOOOTH Ha 3THH B CHMETPUYHOMY
UK, 3HaXOAUMO JIiaMeTp oci mif nandoro

T RY @58

2

s 01d,]
J370007 + (2380 Go.2- 228
dy =\ < *=0078m,
0.1s1a0° (1.82)

3 MeToro yHidikamii miIMUITHAKIB AiaMeTp JIiBoi nandu npuiMaeMo piBHUM
JiaMeTpy MpaBoi Handu.
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1.3.16. IlepeBipo4Huii po3paxyHoK BaJia

Po3paxyHok momsdrae y Bu3HaueHHI KoedillieHTa 3amaca MIIHOCTI B
HeOe3neuHoMy mnepepisi

s= % (1.83)

VMOBa [epeBipoOuHOro po3paxyHKy
s2 [g].

KoedirieHT 3amacy MilfHOCTI HOpMaJIbHOTO HaIPYy KEHHS

s, = ks-l , (1.84)
S Su
e.b

e S _; - M€Xa BUTPUBAJIOCTI CTaJIl IPU CUMETPUYHOMY LIUKJIl 3TUHY;

S, =97OMT1 i- mexa mirmocTi s crami 45;
5.,=043G,=0.43G70=24M0M¢; (1.85)

k. =1.56 - epexTuBHMI KOE(DILIEHT KOHIEHTPALll HOPMAJIBHUX HAIIPY>KEHb;

e, =0.70 - maciuTaOHUM (aKTOp U1 HOPMAJIBHUX HAIpYKEHb,

b =0.94 - xoedilieHT sIKUiT BpaXOBY€ BIUIUB IIOPCTKOCTI HA TIOBEPXHIO;

S,=586MTI1¢ - ammuTyaa UHMKIy HOPMalbHHMX Hampyr, IO JIOPIBHIOE

HaWOUIBININ HAMPY31 3TUHY B MEepepisi.

_ 245
S =155 677

————— (586
0,70M,94

KoedirienT 3anacy MilfHOCTI Py JOTUYHUX HAPYKEHHAX

(1.86)

1e t ,=0.58s, - Mexka BUTPUBAJIOCTI CTAJIl IIPU CKPYYEHHI,
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S, =570MT1 i - mexxa MiHOCTI 151 cTaul 45;
t.,=0583,=058GB70=33MMN (1.87)

k =1.18 - eexTuBHUI KOE(DILIEHT KOHLEHTPALIi JOTUYHUX HAIPYKEHb;

e, =0.59 - maciTabHuii (hakTOp A JOTUYHUX HANPY’KEHB,

b =0.94 - xoedilieHT sIKUIT BpaXOBY€ BIUIUB IIOPCTKOCTI HA TIOBEPXHIO;

4 u- aMHJ'IiTy,Z[a KOJIMBAHHS TOTUYHHUX HAIIPYKCHb,

-
ko (1.88)
ne  T=19 HM - mepioAnYHiCTh;
W) - MOMEHT O1opy Kpy4eHHIO
3 g 3
- pd” _3140.11 = 0.00013/°:
32 32 (1.89)
[, = 192 =14M T g
0,00013
_ 330 ..
%= 118 =32;
059,94
- 6,77C3,2 38,
\/6,77% +3,2°
382 2,5 - ymoBa BuKOHaHa.
1.3.17. Po3paxyHOK IIMOHKOBOTO 3’ €THAHHSA
Bubupaemo mmonky 16 x 10 x 40.
2T
¢[s. ], (1.90)

ZevTdl (h-t,)

e T =60H (M - kpyTHHiT MOMEHT Ha Bary;
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[s. ]=100M 1 ;;

s = 200 _
°™ 0,085M,04(0,01- 0,006

8OM I &100M I i - ymOBa BUKOHYEThCS.

-

|

2y

40

8OMI ¢

Puc.1.19. Po3paxyHkoBa cxema IIITOHKOBOTO 3'€THAHHS B MICIII KPIIJIEHHS BaJja 3

MaTO4YMHOIO OapabaHa

Bubupaemo mmonky 28 x 16 x 90.
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2T
sc M d|p(h- tl)¢[scn]’

e T =192004 (M - kpyTHHH MOMEHT Ha Bay]
|s. J=100v 5

219200
Scu= .
0,11¢,090,016- 0,01)

=77MN ¢

77/MT1 a&100M I ¢ - yMoBa BUKOHYETBCS.

Puc.1.20. 'eomeTpuuni po3mipu maTounH OapabaHa
1.3.18. Po3paxyHok milMnHUKIB oci 6apadana

ExBiBajieHTHE HAaBaHTAXXEHHS HA TPaBUM MIAIIMITHUK

EkKk B

PO E R, O, G, O,

R, =+/(R*) + (R} =/(37000) + (2380)* = 38000H :

R, =+/(R) +(R )’ =/(47000) + (885)* = 47010H ;

ne k=1 — koedirrieHT obepTanHs (pu 0OepTaHHI BHYTPIIIIHBOTO KiJIbIIA);

77 ZZZZ
7z Z

(1.91)

(1.92)
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Ky =1.2 — muHamivHMi KoeilieHT (I MEeXaHi3My TiaioMy);

K, 70.65 — xoedimienT nmpuBeneHHs (4151 pexumiB podotu M4 - M6).

Ek B

P 2 =3800@(.2M.65= 30000

HeoOximna nqoBrosiunicTh miamunauka L10 (misn. 060poTiB)

_ 60@16 a S.}-n

bo=—1¢ (1.93)

e L10=3500 - 1OBroBiYHICTH MiAMIUITHUAKA JIJIs1 pekuMiB M4 - M6;

N6 a 7 YaCTOTa 0OepTaHHs OapabaHa

60Qr, On
N o 5 "o, (1.94)
1

e V; — IIBUJIKICTD TT1IHOMY BaHTaXY;

_ 601G _

n.. = ~ =1190 6x r
°2P 314M.8 ! ’

_ 60019(3500_
10°

Lo 25mi.0n6 e p

Po3paxyHkoBa quHaMiuHa BaHTaXOIITHOMHICTh

C=P2E&R/L,, (1.95)

e M~3 - U1 KYJIBKOBHX ITiIIIUITHUKIB,

C=308/25=36 F

OckUIbKM B JIBOMY HIAIIMITHUKY 00€pTaroThcs OOMIBA Kb (MM1ALIMITHUK
CIIy)UTh TUIBKM OIOPOI), TO HOro MOXHA po3paxyBaTH [0 CTAaTUYHIN
BaHTAKOI1THOMHOCTI

C, = R, &k, &, =47,0100.650.2 = 3666« F, (1.96)

Bubupaemo pamianbHO chepuyHuid ABOPSIIHUNA KYJIbKOBHM miamumauk 1219
3a [OCT 28428-90
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d=95mm, D=170Mmm, B=32mMm, C=64xH, Co=37,5xH

L

B

I S ——

Puc. 1.21. ITigmmmauk 3a TOCT 28428-90
1.3.19. Po3paxyHok 3’e¢qHaHHs o0n4aiiku 6apadaHa 3 BiHIleM-MaTOYMHOIO

3’enHaHHs  oOuyaiiku OapabaHa 3  BIHIEM-MATOYMHOK  3JIIMCHIOETHCS
Npenu3iiHUMKU 00JITaMH, $IKI BCTAaHOBJICHI B OTBOpax 0e3 3a30py 1 BIAUYBaIOThH
poboue 3ycuuis 3pi3y.

 —

N

L~
L
/

P[{ﬁ

Puc. 1.22. Po3paxyHkoBa cxema 060JTa KpITUICHHS] OOMYaiiku 3 MAaTOYHHOTO.
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Jac

Jac

JcC

e

t=— e gy, (1.97)

075z, #Y

Zs 1 KiIbKICTh BCTAaHOBIIIOBaHUX 00:TiB (6 ... 8);
d — miaMeTp NUIIHAPUIHOT YaCTHHU 00T,
P« — 3ycusuist ito4i o KOJy yCTaHOBKU OOMNTIB

_28,, @, .

P, D (1.98)

D1 — 30BHIimHIN giameTp OapabaHa Mo HEHTPY HABUTHX KaHATIB;
Ds o5 30BHINIHIN AiaMeTp BCTAaHOBIIOYUX OOJTIB

D; ¢1.3...1.4)'D; yi6 (1.99)
D; y-6 30BHILIHIN A1amMeTp 3y04YacToro BiHLS Bajla peAYKTOpa;
[l‘] - TIOMyCTHME HAMpy>KCHHS Ha 3pi3

[f]=0-6¢9p]:0-69k%; (1.100)
Or - MeXa TEeKy4OCTI MaTepiaixy OOJTiB;
ki=1.3 — koedimieHT Oe3meku (A1 MeEXaHI3MIB MIIAOMY KpaHiB, IO

MPAIIOIOTh 3 TAKOM);

Ko=1.2 — koe(ilieHT HaBaHTAKEHHS,
[t]=06G17=702Mm W

D, . =1.4(50= 630 N;

3 08B

[To KOHCTPYKTHBHUM NPUYMHAX puiiMaeMo D, =910i1 .

p. = 211695W.8 _ 73305H:
0.910
t= 73310452)) 027 =3503MTMM & 702M T ¢
0.75B 0" :
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[Tpuitmaem 60aT M20 'OCT7817-80.
1.3.20. BuOip aABuryHa
BusnaueHnHs MakCHMaIbHOI CTATUYHOT MOTY>KHOCTI.

MaxkcuMaibHa CTaTUYHA TMOTYXKHICTh NCT, SIKy NMOBMHEH MaTH MEXaHIi3M B
yCTaJlEHOMY PyCl TP MiAHOMI HOMIHAJIBHOTO BaHTAXy

Ner = (Q+Q;)Q’ o (1.101)
ne h.=0.80...0.85 — nonepenne 3nauenus KKJI mexanizmy.
N, = (40000+ 8(;):2 9.81M.1 _ 47 B

B KkpaHOBuUX MexaHI3Max MiAHOMY pPEKOMEHAYEThCSI BUKOPUCTOBYBATU
JBUTYHH MOCTIHHOTO CTpyMy cepii [, mociigoBHOTo 30y 15KEHHS, TUXOX1IHI.

1.3.21. BuGip Tunmy aBuryHa

B kpaHax po3paxyHOK JBUTYHAa MOXHA BECTH II0 CKBIBAJCHTHOMY
HABAHTAKEHHI. Y [IbOMY BHUMAJKYy MOTPIOHA MOTYXKHICTh JBUTYHAa BHU3HAYAETHCA 3a
dbopmyIioro

Ny 7K, N o, (1.102)
ne Ky 70.7 — xoedimienT npuBeneHHs 115t pexxumiB M5 - M6

N. =07@7=329% B

ExB
Bubupaemo enektpoasurys tumy J1812.

Tabn. 1.1. XapakTepuCTHKU ABUTYHA

[ToTtyxHicTh Ha Baity 1B = 40% kBT 47
YacTtoTa oOepTaHHs Baja 00/XB. 560
KPYTHUI MOMEHT H-™m 6020

CUJia CTpyMy A 242
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Puc. 1.23. T'abaputne kpeciienns nsurysHa J[812
1.3.22. Bubip peaykropa i nepenaui

[ToTy>XHICTb, fIKa MEPEIAETHCSA PEAYKTOPOM
N, = N, 0., (1.103)
kp,=1 — xoedimieHT 3amacy ans pexykropa tumy 112.
N, =47Q=47% B _

[Tepenaroune uncio peaykropa

I_I B
U o (1.104)

Mo en

ol

p e

Ny — YacToTa 00epTaHHS Bajla JIBUTYHA,;

Npex — YACTOTA 00EPTAHHS TUXOX1HOTO Bajla pelyKTopa,

Bubupaemo penyxrop 112-650.

Tab6n. 1.2. OCHOBHI MapaMeTpH peIyKTopa

KpyTHui1 MOMEHT Ha TUXOX1JTHOMY Baiy kH-Mm 39

[lepenaroune yucio - 50
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Puc. 1.24. Tabaputne kpecnenns peaykropa [[2-650

1.3.23. Bubip raaibma

Po3paxyHkoBuii rajibMiBHUNH MOMEHT BU3HAYAETHCS 32 (POPMYJIOIO

v =k 4 AD, 4
2@ ’

pen

(1.105)

ne Km=He meHie 1.5 - koedilieHT 3anacy raibMyBaHHSI.

_1.5(340000-800 &.81D.8 .

M — ®.85=816H Ou
2660

Bubupaemo ransmo TKII-500.
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Tabn. 1.3. OcHOBHI mapameTpu rajpMma

HomiBanpHMI raJIbMiBHAI MOMEHT HwMm 1780
JiameTp mikiBa MM 500
X171 AKOpst MM 3,5
\
/%A 11
\ &y / 11
./

=3

il o> <0

ke

874

Puc. 1.25. T'abaputHe kpecnenns raasm TKII-500

1.3.24. Bubip mydTu

MydTy BuUOMpaeMo Mo po3paxyHKOBOMY KPYyTHOMY MOMEHTY

M= Q) BD,: 5
20, GnG, = °

ne k3 — koedimieHT 3amacy MilHOCTI.

k, =k ¢k, =1.30.2 =1.56;

(1.106)

(1.107)
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v = (40000800 BBIDB oo 1

2B0GM.85

Bubupaemo Mmy(dTy BTyJI0YHO-TIANBIEBY 3 FAIbMIBHUM HIKiBOM DT = 500MM.

Ta6un. 1.4. OcHoBHI napameTpu MyhTU

HominanpHu#t 06€pTOBUII MOMEHT H-Mm 8000
raJIbMiBHUA MOMEHT H-m 2500
MowmeHT iHepIlii MydTH KI"M? 28,6
Maca MypTu KT 211

A7 k6

AN k6

=
au|
|

Puc. 1.26. 'abapuTHe KpecieHHs Npy>KHHHO1 BTYJIOUHO-TIAJIbIIEBOI My(HTH
1.3.25. Bu0ip ejiekTpoMarHiry

Enextpomaruit BUOMpaEThCs 32 BaHTaKOMIAiHoMHICTIO My = 40T. Bubupaemo

enekTpoMarHiT M-63A.

2D

KZ¢)
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A

oy
Jas Jo=at
\ g

== 2Y/4

Puc. 1.27. - Enextpomaruit M-63A
1.4. Po3paxyHoOK eJleMeHTIiB MeXaHI3MYy JOMOMIKHOTO MixiioMmy
1.4.1. BuOip kiHeMaTH4YHOI cCXeMH MeXaHi3My migioMy

st moctoBoro kpana 40/8T, MexaHI3M MiAMOMYy $KOTO pO3TalllOBaHUN Ha
Bi3Ky, HaiOiIbIn 3acTocoBHa cxeMa (muB.puc. 1.3). /lana cxema 3abesmneuye maii
rabapuTu MexaHi3My iAoMYy, BIICYTHICTh HECTAaHAAPTHUX BY3JIB.

1.4.2. Bubip nmoaicnacrta Ta BU3BHAYeHHS] MAKCUMAJIbHOTO HATATY B
KaHaTax

3a NOBIAKOBUMU JaHUMU BUOMPAEMO 3BOEHUIN TBOKPATHUHN MOJIICTIACT.

Hartsr BiTKM 31BO€HOTO MOJIICNIAcTa TOPIBHIOBATUME

s = (Q+Qn) QY @1- h)
max 2(1&%) ’

ne Q, Q. - Bara BaHTaxYy 1 IABICKH BIANOBIIHO. J{JIs TaHUX PO3PAXYHKIB:

Qn :0.02@ ;
Q, =0.02B000=160K Y.
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h =0.97..0.98 - KK]I 610Ky 3 ypaxyBaHHSM >KOPCTKOCTI KaHaTa, /Ui OJIOKIB

Ha Hi,ZIIIII/IHHI/IKaX KOYCHH,

U, - KpaTHICTb 3ABOEHOTrO MOJICIACTA

M - YKCJIO TJIOK MOJIICIIAcTa, Ha SAKUX ITIBINICHUI BaHTaX.

- (8000+160 ®.811- 09§ _,, B(H)
201- 099)

Puc.1.28. Cxema noJticriacta JOMOMI>KHOTO T IHOMY
1.4.3. Bubip i po3paxyHoK cTajieBUX KaHATIB

Po3puBHe 3ycriuis B KaHATI BUBHAYAETHCA 32 (OPMYJIOHO:
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|:O 2 Smax QP

e  Smax— MaKCHMAJILHUIM HATST BITKHM KaHATa;

Zp=4,5 — MiHIMaJIbHUI KOe(]IIl€EHT BUKOPUCTAHHS KaHaTa.

F, =2021460,6=11320PH .

Bubupaemo xanart moasiviamii 38uBku JIK-P 6x19(1+6+6/6)+1 TTOCT 7669-20,
dk=15mm.

1.4.4. Bu0ip raka

Y MOCTOBHX KpaHax 3aCTOCOBYIOThLCSI KOBaHi oHOpori raku 3a OCT 6627-74.
Bubip raka mpoBOIUTHCS 32 33/1aHOI0 BAHTAXKOIIIHOMHOCTI 1 peXUMY pOOOTH.

[Tpu Q= 8000kr, M5 Bubupaemo rak Ne 16 (puc. 1.29).

[lepeBipouHuii po3paxyHOK Traka Ha MIIHICTh TOJSTa€ Yy BHU3HAYCHHI
HaIpy>KE€Hb B HaOLIbII HEOE3NEUHHUX NIepepi3ax.

Hanpy>xeHHs Ha po3Tsr B pi3b01 raka

ne  di— BHyTpimHii giametp pizpow,

[0,] — momycTrMe HampyXeHHST Ha pO3TAT. B 3aeXHOCTI Bill TPyNU PeXUMY
pob6oTHu nmigoMHOro MexaHi3mMy npuitmaemo 50...75 MT1 a .

_ 4(8000+160 .81
: 3.14M.057

=32M M & 50..75M T ¢,

Bucora raiiku h Bu3HauaeTbcs 3 yMOBU 3MUHAHHS BITKH Pi13601

- 4000:0,a
pQd2 +d2) s, ]

Ie P — KpOK pi3nou,

[o: § = 30...35M 1 & nonyctuMe HampysKeHHs Ha 3MHHAHHS, MaTepial raiku
- cTanb45.
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_ 4M01048000+160 ®.81
- . . .. _01075 .
3.14(0.056 - 0.052)(32540°

Haiitmenmuii qiameTp ralku po3paxoBY€EThCs 32 (POpMyJI0LO:
D =1.8Cl i
D =1.8M.056=0.1i

N6

Puc. 1.29.'ak ogHOpOTHii
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1.4.5. Po3paxyHOK ONOPHOTrO MiJIIUITHMKA raKa

OckiTbkM 00EpTaHHS Traka € BCTaHOBJIIOIYHM, TO PO3PAaXyHOK OIOPHOTO
MMIIIAIHUKA BEAETHCSA IO CTATUYHIN BAHTAKOMIITHOMHOCTI.

CraTtnyHa BaHTQKOMIAHOMHICTH OIMIOPHOTO ITiAMTUATTHAKA
C, =K @QQ |
e K6 - koedimieHT Oe3meKu.

C, =1.2@0009.81=94176

Bubupaemo niammnuauk cepenuboi cepii 8512 F'OCT 7872-89
d=60m MmD=95m M C,=150000H .

B
Al\i/ L

Puc.1.30. Onopuwmit migmunauk raka 8512 3a I'OCT 7872-89
1.4.6. Po3paxyHOK eJIeMeHTiB MiABiCKHU
Tpasepca minBicku (puc. 1.31) mparroe Ha 3TUH.

MakcumanbHHI 3ruHal0OYUi MOMEHT Y Tiepepi3i A-A po3paxoBy€eThCs 3a

dbopmyIioro
_QQ@ao
Maa= % )
ne |=154MM - po3paxyHOK JOBKHHH TPABEPCH.
0.8 1(D. .
M, , = 80003®.81M 154: 302148H (v

[[IupuHy TpaBepCu MOXKHA NPUNHATH
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br p= Dn+ (10...15)mm ,

e D — 30BHIIIHIN TiaMeTp MIIIIUITHIKA TaKa.

br p= 95+12=1077mm.

MakcuManpbHU 3rMHAIOUUA MOMEHT Yy mepepisi B-B Bu3HauaeTscs 3a
dbopmyoro

|- O

— Q@J al - I2
Moo == G5

e |, =130MM — OBKHMHA CepeIHBOT YACTHHHU TPABEPCH.
09.81.30. 1306 )
M, , = 80009 81&0 154- 0 1308= 47088H G
2 C 2 -
[TapameTpu TpaBepcH BU3HAYAIOTHCS PO3PAXYHKOM 3 YMOBH MIITHOCTI Ha 3THH
s = OZM.. ¢[s, ]
107 Qv , (1.16)
e

M — MOMEHT /i€ B pO3paxyHKOBOMY IIE€pepI3i;
W — MOMEHT omopy po3paxyHKOBOTO Mepepisy;

[5 3 ] - IOIyCTUME HAIPy>KEHHS Ha 3TUH.

[s,1=2233

Kodn]

ne Ko — xoeditieHT, skuif BpaxoBy€ KOHCTPYKIIIIO AeTaneil (At BajiB, oce 1

nand Ko = 2.0 ... 2.8);
[n] =1.6 - nomycTuMuii KoedilieHT 3amacy MillHOCTI;
S, =250.260M 'l i - Mmexa BUTpUBAJIOCTI JUIs cTani 45.

s, ]=%’=9297M Me

MowmeHT onopy B nepeTuHi A-A

_(brp' dTp)Chz _

WA—A - 6 ’

64



JAc

h - Bucora TpaBepcu

e M,,®
10 G, - d, ) b2

¢[s3 ];

302148®

MA-AC6 _
h= _ =
\/[53 ]QbT p- dTp)

|

92974 (0.107- 0.06Q

=0.063w.
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Puc.1.31. Cxema a0 po3paxyHKy TpaBepcH IiJIBICKU
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MowmenTt onopy B niepepisi B-B

_p PP
W, . = =0.1Q"° -
8 32 ’
e d - miametp oci
M B-B
S = = Cls. [
107 @.1G1° 5]
d= M 5B = i/ 47..088.. =0.037w.
[s. @1 V929740 ®.1

VY  miaBickax HopManbHOTO (OyAiBElIBHOTO) THIY BICH 1 TpaBepca
pO3paxoByIOThCcsl OKpeMo. HaBaHTakeHHS Ha BICh MOXHA NPUWHITH K CHITY,
NPUKIAJCHY JIO0 CEepeAuHH, pO3paxoBaHy 3 ypaxyBaHHSM TOro, IO Ha OCI
BCTAHOBJIEHO 5 OJIOKIB.

P=Q0y;
P =80009,81=78480M.

MaxkcuMaJIbHUH 3THHAOYUH MOMEHT Ha OCI

_ PO _7848@D.154

M3F
2

=604296H On

Hiametp oci

d=

o M :?i/ 004296 __ _ 086u
s, ]®1 V929740 .1 |

1.4.7. Po3paxyHok 0.,10KiB

Po3paxyHok reoMeTpuuHUX TTapaMeTpiB OJIOKIB
2 .
D,2 h, A, .
e dk— miameTp KaHara;

h, — koeditieHT BUOOPY AiamMeTpa OJIOKY.

D, 2 205=30Qv n
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MiHiManbHUM AlaMeTp 3pIBHIOKYOro OJIOKY IO CepelHiM JiHIi HaBUTOTO
KaHaTa

5 .
D, 2 h, @,
ne hs — koedirieHT BHOOPY IiaMeTpa 3piBHIOIOYOr0 OJIOKA.

D,2 14A5=210v

3 meToro yHi(ikarii 6J10KiB OCTATOYHO J1aMeTpy OJIOKIB IpUIMaEMO
D,=320mm; D3=250MmMm.

[Tpodins kanaBok 6110kiB (puc. 1.8) BUKOHY€TbCS HOpPMATHBAM B 3aJIEKHOCTI
BiJ miameTpa kaHara dy 3a popmysiaMu:

R=(0.53..0.6)C, =0.55(05=8,25m
h=(1.4..1.9)@, =1.5A45=225m ™
r=0.2@, =0.2QA5=3mM M

1.4.8. Po3paxyHoOK miIIIMNHUKIB 0JI0KiB

HaBanTtaxeHHs Ha OJdH1H HiI[HII/Il'IHI/IK IIpu HOMiHaJIBHOMy BaHTaXy

Qo

QQy

P = =
@,

max

&, &, ,

‘DO

g

9

Ji( Ko=1.2 — nuHaAMIYHUI KOC]IIli€HT;
k/=1.35 — xoedimieHT 0OepTanHs (TIpy 0OCPTaHHI 30BHINIHBOTO KUIBIIS).

- §80003.81 818@ 2(1.35=31784H

max

Tak sk KpaH mpaitoe 3 PI3HUMH BaHTaXKaMH, PO3PAXyHOK CJIIJl BECTH IO
€KB1BaJICHTHOMY HAaBAHTAKEHHI

6 n_—_
P-. =P, &
e K, 70.65 — koeditieHT MpUBEICHHS.
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P°"=31784M.65= 20658B6H

Ek B

Heo0xigHa 7OBroBiYHICTb MiAMUIHUKA Lig (M171. 000pOTIB)

— 60@'/6 nd-n
Lo T

e L,=3500 — 10BroBigHICTh MiIMIUITHUKA TSI peXuMiB M4 - M6;

W, , - yacToTa 00epTaHHs OJIOKY

60QY,
Wwg = ———:
pr A,

ne Vi — IIBUAKICTh PYXy KaHaTa.

=U_ G, =21.26=0.5315:

wy =—00093 _ 316 8,
3.141.320
Lo = 60@11%?@500— 6,64m i.0n6 e p

Po3paxyHkoBa quHaMiuHA BaHTaXKOI1THOMHICTh KYyJIbKOBOTO MiAIIHUITHAKA
— D6 ne&
C= I:)E K Q/g ;
C= 20655866}" /6,64=3& H

3a  pO3paxyHKOBOI JAMHAMIYHOI BaHTAXOMIAMOMHOCTI 1 BHYTPIIIHBOMY
niametpy, BuOupaemo mamunHuk Ne 308 3a 'OCT 8338-75 (auB.puc.1.9).

d=40mm, D=90mmMm, B=23mMm, C=41xH, Cy=22,4xH.

1.4.9. Po3paxyHok BylIKa rakoBoi MiiBiCKH

_RAR o
SCM RZ R_ Cp [S]CM y

ne P — TUCK Ha BHYTPIIIHIO TIOBEPXHIO BYIIKa
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F ..
= (B .
P= ,

ne F - 3ycusns siki IiFOTh Ha BYIIIKO PO3PAXOBYETHCS 3a (HOPMYJIOHO:

F :QC% =8ooo©9'2i1:3924m;

A e d=37M M- miameTp OTBOpY IIiJ] TpaBepcy;
B &M M- po3paxyHKOBa MIMpHHA BYIIIKA,;

39240,
=273 =133M T &
37
A e Ri=19M M- BHYTpilIHIN pajilyc ByIIKa,
R, = 50 M M- 30BHIiIIHIi pajiiyc BYIIKA;

[0]; v+ 170 M & nomyctume Hampy »KeHHST HA 3SMHUHAHHS.

507 +19

S, ~———=132=15MTMN & 17T ¢
"0 - 19 |
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Puc.1.32 "'akoBa migBicka

1.4.10. Po3paxyHok 6apa0dana

MinimManibHMi llaMeTp OapabaHa BUTUHAETHCS CTAIEBUM KaHATOM
Di=>hqdx

h; — koeditienT BubOpy AiamMerpa 6apadaHa;
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D1>18-15=270Mm.
1.4.11. Po3paxyHOK OCHOBHHMX apaMeTpiB 0apadana

[Ipodimi 1 po3mipu kaHaBok Ha Oapabani (puc. 1.12) BuOuparoTh 3 yMOB
3a0e3MeUeHHsI IOBrOBIYHOT 1 HaIIHHOT pOOOTH KaHaTa:

pamiyc kaHaBku =(0.6...0.7)-dx=0.65-15=9,75mm;
KPOK rBHHTOBOT JiHiT t=dk+(2...3MM)=15+2.5=17,5mMm;
rnnbuHa kaHaBok € =(0.25...0.4)-dx=0.35-15=5,25mm.
KinbkicTh BUTKIB 6apabaHa mpu 31BO€HOMY TOJICHACTI

ZH = H("DJm+ZS+ZK '

p @D,

e H — Bucora migiioMmy BaHTaxy;
M — KpaTHICTH TMOJIICIACTa;
D1 — cepenniit niametp Oapabana;
Z3=1.5...2 — yncn0 3aIlaCHUX BUTKIB;

Zx=2.5...3 — 9nCII0 BUTKIB JJI KPIIUICHHS KaHATa.

20Q2

ZH =—————————+2+3=38
314500 |

JosxuHa OapabaHa npu 3IBOEHOMY TOJTICTIACTI

e |H - IOBJXMHA OAH1€1 HAP13HO1 YACTHHHU,

|, - noBkMHA cepeaHbOI yacTUHU OapabaHa;
|, - 1oBKUHA OJHIET IIaNKOI KIHLIEBOI AUISHKHY,;
lh =z, +2, . %% ) ;
| =175(38+15+4) =76125m 1.
lpb, =b- 2h,tgg .
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e hmm - BIICTaHb MK OcsiMu OapabaHa 1 GJIOKIB MiJIBICKH B KPallHbOMY BEPXHBOMY

nostoxxeHHi (600 ... 1000 mm);

b — BimcTaHp Mk OCSIMH KpaiHiX OJIOKIB TaKOBOI ITiBICKH;
|, =62- 2@00(@60 =148uv m
l=(4...5)dq;
lk<=4,5-15=67,5MmM;

L. =206125+148+2®75=1800 v

1.4.12. Po3paxyHok 6apadaHa Ha MillHICTb

ToBuMHY CTIHKK OapabaHa BU3HAYAIOTh 3 YMOB CTUCHEHHS

S
s =2 elsc ],

e O — momnepeaHs TOBIIMHA CTIHKU OapabaHa
0 #.2:d,=1.2-15=18mm ,

[Ocr ] — momycTrMe Hanpy KeHHS TS CTali

[SNO]:STO

ne n= 1. 4 .-2anabwminnocti 6apabaHa;
o; = 250MIla — mexa TexkydocTi s ctami 20;

250
[sCT]:E —167"M T a
202145

S = =
0.0175D.018

=64MT1 <16 M1 ¢,

Kpim nedopmaniii cTucHeHHs, cTiHKa OapabaHa B 3arajllbHOMY BUIAIKY
BI/IUYBa€ TakoX Jedopmallito 3ruHy 1 CKpyuyeHHsA. HampyskeHHsI MpOBOAUTHCS MpU
noBxuH1 6apabana Lg>(3...4)-D.

Lg=4-500=2000MM>1800MM.
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1.4.13. Po3paxyHoK By3J1a KpilJIeHHsI KaHATAa Ha 0apadaH

Fip = oo
e’
ne f=0.1...0.16 — koedimmieHT TepTs Mk KaHATOM 1 OapabaHOM;

a = (3..4)p - kyr 3axBaTy KaHaToM OapabaHa.

3ycuis sike Ji€ Ha po3TAr Oonra:

P = 2Fe
(F+)@+e™) &,

hi(S a, = 2p - KyT 3axBary OapabaHa KaHaTOM IIpU IIEPEXO/l BiJ OJHI€] KaHABKU 10
1HIIIOT;
Zs— 4uciio OOJITIB;

f1=0.24 — naBeeHuU KOCOIIIEHT TEPTA MK TUIAHKOIO 1 KAHATOM.

_ 227135
(0.1+0.24) L+ e>%?) 2

=4206/H .

[Tpuitmaem 60T (mmunska) M16.

[TpuitasaTuii 601T IEPEBIPSIEM HA PO3TAT

kG, P&
S = =
p Qg

¢[s,.] (1.49)

ne k=1.3 — xoediieHT sIKMiT BpaXOBY€ 3rHHAHHS 00JITa;
k3=1.8 — koedimieHT 3amacy MIITHOCTI,
ds — miameTp Gosra;
[0,] — monyctume Hanpyxenns Ha po3tar (s Ct.3 npuiimaemo 117MITa).

s = 1.3Q.8(42067 G
3.14M.016

=923MM a&11M™MM ¢
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Kpimnenns kanata va 6apabani (quB.puc.1.13).

1.4.14. Po3paxyHok Baja 6apabaHa

JIns momepeaHboro po3paxyHKY JIOBKMHM Bajla OapabaHa MOKHA MPUUHATH
PIBHOIO

L=Le+(100...150Mmm)=1800+100=1900MmmM .
HapantaxxenHst Ha MaTounHy OapabaHa

P1=0.55-2-Smax=0.55-2-20214,5=22,24kH ;

P2=0.45-2-Smax=0.45-2-20214,5=18,11xH .

Po3paxyHok Bama OapabaHa 3BOJIATH JIO0 BHU3HAYCHHS JiamMeTpiB uamnd i
MaTOYHMHH 3 YMOBH POOOTH OC1 Ha 3TMH B CHMETPUYHOMY LUK

s :%d:[sa]

ne M — 3ruHarounii MOMEHT B PO3PaXyHKOBOMY Mepepisi;
W — MOMEHT onopy po3paxyHKOBOTO Mepepi3y MpH 3THHI,

[s.] - nomycTMe HanpysxeHHs Mpy CUMETPHYHOMY LUK

[sl= 4
(0]
e s _,=250MlIla — gyis crami 45;
[n]= 1.6 — koedimieHT 3amacy MillHOCTI;
Ko — koediuieHT, KMl BpaxOBy€ KOHCTPYKUIIO AeTaield (Iuisl BajdiB, OceH 1

nand - 2.0 ... 2.8).

[SB]=M=78.1M M e

1.6
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Puc. 1.33. Po3paxyHkoBa cxema Ha Baly OapabaHa

3HaXOAMMO PEaKIIii orop:
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> M=0;

- PM.12- P,(.78+ R, A.900=0;
_ P ®M.12+P, (2580 2224d.12+1811.7

R 1.900 1.900 =10k H
> M=0;
P,M2+PA78- R, A9=0;
= 30.7?;% ®.2 _ 2224@.7ig1811@.2 2275 H
ITepesipka:

> Fi=0;
Rat+ Rg-P1 -Po=22,75+17,6-22,24-18,11=0.
> M=0;

[ToOymyeMo ermopy 3ruHAr0YUX MOMEHTIB 1 TionepedHux cui (puc. 1.33)
| ninsiHka:

0<2:<0,2;

Q1=-Rg=-17,6k H.

M 4=Re-z1

Mj1.220=17,6-0=0;

M1;2:0_12=17,6'0,2=3,52K H- m.

Il mingnka:

1,78>2,>0;

Q2.=0=-Rg+P,=-17,6+18,11=05k H .

M= RB(22+ 0.200)-P222;

M2;22:O= RB(O+0.2)-P2'O=17,6'0,2-023,52 KH- m;

M5 »-=176= Rg'1,78- P»1,58=17,6-1,78-18,11-1,58=2,6 K H- M.

I minsaKa

1,9>2,>0;

Qsz.=0=-Rg+ P>+ R=-17,6+18,11+22,24=22,83 K H .

Ms= Rs(z+1,78)-Po( z+1,58)-P1(z);

Ms. 2-0=Rg(0+1,78)-P»1,58- P1-0=17,6-1,78-18,11-1,58=2,6 Kk H - ™ ;

M 3. =10~ Rg'1,9-P>-1,7-P1:0,12=17,6-1,9-18,11-1,7-22,24-0,12=0 Kk H- M.
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Puc. 1.34. Emropn HOpManbHUX HAIPYy>KEHb Ha BaTy OapabaHa

[ToGyyeMo emopy HOpMaJIBHUX HanpykeHsb (puc. 1.34).
220

51 :..—3=5,23|V| M G
01,075
220
S,=———=43MT1;
° 01M,08
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3520

s, =——"—— _=6875MM ¢
01,08 .
54 =L792 :30,8|\/| M ¢
01,08
.= ngg =25M M ¢
010,085
S, = i =15M M ¢
01@,085
s, = ﬂ =18M M ¢
01,08
s,=—2599 _savn;
01,08
S, :ﬂ=S,SM M
01M,08
2845 _ 6,75M IM ¢

S, =—FF
01M,075

Hali01npmuii 3ruHatouuii MOMEHT B TIEpepi3i M MAaTOUYMHOIO
Mc = M=352K H- M.
MoMeHT onopy AaHOT0 NEPETUHY Ha OCi
W,,=0.1-d?,.

[TincraBnstoun aHi 3HaYE€HHS B YMOBH POOOTH Ha 3THMH B CHMETPUYHOMY
LUKJIl, OTpUMAEMO (HOpMYJTy 3HAXOKEHHS IlaMeTpa OcCl Ml MaTOYMHOIO.

I\/IM

M .
[s, ]2 WY s, ]2 m

d =5 Mer :i/ 3520 - 08,
01ds,| Vo1&rs1ac

HaiiGinpmmii 3ruHarouuii MOMEHT MpaBoi Han@u 10piBHIOBAaTUME

M s RB (%32 - I_Mg’
¢ 2=
e lw=(1.5...2.0)-dy — mOBXXHHA MATOYNHHU.
w=2-0.08=0.16Mm.
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30BHIIIHIN 1aMeTp MaTOYUHU
D.,=15Q@_.+10m w;
D, ,=15@0+10=0,13w,
MowmeHT onopy nepeTuny nandu
W= 0 1 -

[TincTaBnsroun AaHi 3HAYCHHS B YMOBY pOOOTH Ha 3THH B CUMETPUIHOMY
ITUKJII, 3HAXOAUMO JiaMeTp OcCl i 1and oo

2 I
RBéaz'iwI

d, ={—=%
. 01ds, |
. 1760039.2- 2268

= ¢ 2 *_po65m.
0.1781A0°

o

dy,

3 MeTor0 yHi(iKalii MiAMUIHUKIB AlaMeTp JiBOI Han@u NpuiiMaeMo pIBHUM
JiaMeTpy MpaBoi Handu.
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Puc.1.35. 'eomeTpuuni po3mipu MaTouuH OapabaHa

1.4.15. Po3paxyHOK NiAIIUITHUKIB oci 0apadaHa
ExBiBasieHTHE HABaHTA)KEHHS Ha MPABUH MIAITUITHIK
P Ry O, O, O,
ne k=1 — koedirieHT oOepTaHHs (Ipu 00EPTaHHI BHYTPIITHBOTO KiJIBIIA);
Ky =1.2 — nuHamiyamil KoeilieHT (U1 MexaHi3Ma MiTioMy);
K, 70.65 — xoedimient npuBeneHus (Ui pexumy podota M4 — M6).

P°ar-1760M0.2M.65=13728 .

Ek B

Heo06xigna goBropiunicTh miamumnanka L10 (min. 060poTiB)

60CD]6 a Q‘n
Ly = R ;

e L10=3500 - 1oBroBiYHICTH MiAMIMUITHUKA JJIs1 pexuMiB M4 - M6;



N6 a 7 YaCTOTa 0OepTaHHs OapabaHa

_ 600, 6n
Ns . T — ;
p @D,
e V; — MBUAKICTH MTHOMY BaHTaXY;,
(0,26C
L2 B026E
3.14M.8 '
L, = 600?;@500: 2,65Mm i.016 e p,

Po3paxyHkoBa quHAMi9HA BaHTaXKOITHOMHICTh
=P QL
E k 0,

e M=3 - U1 KyJIbKOBHUX ITiIITUITHUKIB,
C=137283/2,65=1% F.

OckUIbKM B JIBOMY HIAIIMITHUKY 00€pTaroThcs OOMIBA KIIbLs (IM1AIIMITHUK
CIIy)UTh TUIBKM OIOPOI), TO HOro MOXHA po3paxyBaTH [0 CTATUYHIN
BaHTAKOI1IHOMHOCTI

C, =R, &, Gk =2275®.650.2=1774% F.

Bubupaemo pamianbHo cepuyHuil ABOPAIHUN KyJTbKOBHM MiAMUMHUK 1215
3a OCT 28428-90 (puc.1.21).

d=75mm, D=130mMm, B=25mm, C=39xH, Cy=21,6xH
1.4.16. Po3paxyHok 3’€¢fHaHHS 00M4Yaiiku 0apadaHa 3 BiHLEM-MaTOYNHOK)

3’enHanHs  oOuyaiiku OapabaHa 3 BIHIEM-MATOUYMHOI  3JIIMCHIOETHCS
npenu3iiHUMKU 00JITaMH, $IKI BCTAHOBJIEHI B OTBOpax 0e3 3a30py 1 BiAYYBaOTh
poboue 3yCcuIs 3pi3y.

Po3paxynkoBa cxema 0oJiTa KpirieHHs 00MYaiiKul 3 MaTOUYUHOIO TUB puc.1.22.

P

l‘: 30

0.75C%,

B("mz ¢[l‘];
4
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e Zs 7 KUIBKICTh BCTAHOBIIIOIOUHX 00JTIB (6 ... 8);
d — miaMeTp NMITIHAPUIHOT YaCTUHU O0JITa;

P« — 3ycusuist ito4i o KOy yCTaHOBKU OOMNTIB

o 208, D,
K D ’

3 0B

ne  Di—3oBHImHIN giameTp 6apabaHa 1Mo IIEHTPY HABUTHUX KaHATIB;
Ds o5 30BHINIHIN AiaMETp BCTAaHOBIIOIOYUX OOJITIB
D; 71.3...1.4)Ds yi6
ne  D; y-s30BHIIHIN n1ameTp 3y04acToro BIHLA Bajla peAyKTOpa;

[l‘ ] - IOIyCTHME HANpy>KeHHS Ha 3pi3

— : _ . ST
t]=060s,] —0.69@;

ne O - MeXa TeKy4oCTl MaTepiainy OOTiB;

ki=1.3 — koedimieHT Oe3neku (I MEXaHI3MIB MiIHOMY KpaHa, [0 IIPaLioe 3
rakoMm);

ko=1.2 — koe(ilieHT HaBaHTaKCHHS,
[t]=06017=702m N,

D, ,=1.3(336=4368M M

.z 2202186D5 _ ;oo
0,4368 ’
t= 46217401 - =203MM & 702MM
0.75BG =

[Tpuitmaemo 601t M16 'OCT7817-80.
1.4.17. BuOip aBuryna

Bu3zHaueHHs1 MAKCUMaJIBHOI CTATUYHOL MOTYKHOCTI.
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MaxkcuMaiabpHa CTaTUYHA TMOTYXKHICTh NCT, SKy MOBHHEH MaTH MEXaHIi3M B
yCTaJeHOMY PYCI MPH MiIHOMI HOMIHAJIBHOTO BaHTAXKY

— (Q + Ql‘l ) @ ®r
NCT - )
hn
ne h.,=0.80...0.85 — nonepenne 3nauenus KKJI mexanizmy.
N, = (800&12%(59.81(])).26= 245¢ B.

B kpaHoBux MexaHi3Max MiAHOMYy pPEKOMEHIYEThCS BHKOPUCTOBYBATH
JBUTYHU MOCTIMHOTO CTpyMy cepii [, mocimigoBHOTo 30y KeHHS, TUXOX1JIHI.

1.4.18. Bubip Tumy q1BuryHa

B kpanax po3paxyHOK JBUTYHa MOXKHAa IIPOBOJIUTH 3a €KBIBAJICHTHUM
HaBaHTAXXEHHAM. Y I[bOMY BHNAJKy MOTPIOHA MOTY)KHICTh JIBUTYHA BU3HAYAETHCS 3a
dhopmyIior:

N3 K B= krl pCNC T;
ne Ky 70.7 — koeditieHT npuBeaeHHS I pexumiB M5 - M6

N., =07Q45=171% B.

Ek B
Bubupaemo enexrpoasurys tumy J1808.

Tabmn. 1.5. XapakTepucTHKu ABUTYHA

[ToTtyxHicTh Ha Baiy [1B=40% kBT 24
Yactora obepTanHs Baja 00/xB 615
KpyTHuii MOMEHT H-Mm 2650

Cuia ctpymy A 125
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Puc. 1.36. 'abaputHe kpecnenns npuryna /1808
1.4.19. BuOip peaykropa i nepenaui

[ToTyXHICTB, fIKa IEPEAAETHCS PETYKTOPOM
ne kp,=1 — xoecimieHT 3amacy ans pexykropa tumy L12.

N, =245Q=245« B _

[Tepenaroune uncio peaykropa

U

pel -

Ie Ny —dYacToTa o0epTaHHS Baja IBUTYHA,

Npex — YACTOTA 00EPTAHHS TUXOX1JHOTO Bajla PeiyKTopa,

=515_yg

ped 12,6
Bubupaemo penyxrop 112-400.

Tabmn. 1.6. OcHOBHI mapameTpu peayKTopa

KpyTHuf MOMEHT Ha TUXOXITHOMY Baiy kH'm 9

[Tepenaroune yucio - 50
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Puc. 1.37. I'abaputre kpecnenns peaykropa 112-400

1.4.20. Bu0ip raiabm

Po3paxyHkoBuii rajibMiBHUH MOMEHT BU3HAYAETHCS 32 (POPMYJIOIO]

M =k, G 20) BBy g,
20n@,,, O

ne km=mne mente 1.5 - koedilieHT 3amacy rajlbMyBaHHS.

_ 158000+ 160 (3815 .

M — M.85=25%H Qwm,
2@ G0

Bubupaemo ransmo TKIT-400.

Tabn. 1.6. OcHOBHI mapamMeTpu TaabM

HomiBanpHMI TAJIBMIBHUI MOMEHT H-wm 1100

JliameTp 1mikiBa MM 400

X171 IKOpsI MM 3




J
o
(o)

3
R
I=R=h=|
L m_ |
b

Jc

Puc. 1.38. I'abaputne kpecnenns raibm TKII1-400
1.3.21. Bubip mydTn

MydTy BUOMpaeMo Mo po3paxyHKOBOMY KPYTHOMY MOMEHTY

M =QrR)BD 4
20, GG, = °

k3 — xoediiieHT 3amacy MIiI[HOCTI;
k, =k, &, =1.3Q.2 =1.56;

M = (8000r160O8IDS 4 o6 5571 ey
20(2D.85

Bubupaemo myTy BTy 104HO-TANIBIIEBY 3 TajIbMiBHUM MIKiBOM DT = 400MM.

Tabmn. 1.7. OcHoBHI mapameTpu MydTU

HominansHuii 00epTOBUIl MOMEHT H-m 2000

raJIbMiBHUA MOMEHT H-m 1500
MowmeHnT iHepiii MmypTu KT"M? 4,8
Maca MyQptu KT 92
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Puc. 1.39. T'abaputHe kpeciieHHs MPY>KUHHOI BTYJI0YHO-TIAJIbIIEBOI My(hTH
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2. Oprani3auisi TeXHiYHOT0 00CJIyTOBYBaHHSI Ta PEMOHTY KpaHa
2.1. 3aga4vi TeXHiYHOT0 00CIYTOBYBAHHSI TA PEMOHTY KpaHa

B mporeci ekcrimyataiiii MamidHM, BIIOYBa€TbCsl BTpara il Ipare3gaTHOCTI
BHACJIJIOK 3HOIIIYBaHHSA 1 pyHHYBaHHS OKPEMHX €JIEMEHTIB ii feranei. BiniHOBICHHS
poOOTH 3AIMCHIOIOTH IUIAXOM PEMOHTY, MPHU SKOMY 3aMIHIOIOTH a00 PEMOHTYIOThH
3HOIIICHI JIETaJIl 1 PETyJII0I0Th MEXaH13MHU.

Texniyne oOCIyroByBaHHS — 1I€ KOMIUIEKC OIepaliii dYd omepais 3
MIATPUMAHHS Tpare31aTHOCTI a0 CIpaBHOCTI 00JIaJHAHHS MPU BUKOPHUCTAHHI HOTO
3a IPU3HAYCHHSIM.

TexuiuHe 00CITyroByBaHHS KpaHa BKIIIOYAE:

- loJIeHHE TexHIuHe 00ciyroByBanHs (111O);

- mepioguuHe TexHigyHe oociyroByBanus (TO -1 1 TO -2);

- CC30HHHUM JIOTJISIL;

- CIIOCTEPEKEHHSI 32 BUKOHAHHSM MPaBUJI eKCILTyaTallli 00JaJHaHHS;
- CBO€YACHE Ta ONEpaTUBHE BUSIBICHHS Ta YCYHEHHS BIIMOB;

- pEECTpalliio BIIMOB 1 HECITPABHOCTEH B >KypHai abo popMyispi;

- peryJItoBaHHSI MEXaH13MiB.
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Mlonenne texuiune o6OciayroByBaHHs (IIJO) BHUKOHYyeTbCS peryJsipHO TMepen
noyaTKoM poOoTH 1 B poueci podotu. Jlo 3micty 11O BXoasTh HacTymHi poOOTH:

- OTJISAJT KpaHa Tepe/1 MOYaTKOM poOOTH;

- pEryJIIOBaHHS 1 3MaIEHHS MEXaHI3MiB;

- YHILEHHS Ta MUTTS MiCJIsI pOOOTH;

- ga II1O nmoBunHi BigBoauTucs 0,5 - 0,75 r B AcHb.

Ho cknagy texHiuHoro o6cmyroByBaHHs Ne 1 (TO -1) BxoasTh HacTymHi
poboTu:

- 1O;

- IepeBipKa KpilIeHHS OONTOBUX 3'€JHAHb PEAYKTOPIB, KPUIIOK,
H1JIIUITHUKIB, €IEKTPOABUTYHIB, My(DT;

- TIepeBipKa HAIBHOCTI MacTWia y By3Jax 1 arperarax, mpu HEOOXiZHOCTI -
MacCTHJIO BY3JIIB 1 JIeTajiel 3riJHO KapTy 3MAIlleHHs 10 TaHOi KOHCTPYKIIIi;

- TIepeBipKa CTaHy BAaHTAXKOIIIIHOHOTO MEXaHI3My, MICIb KPITUICHHSI OCHOBHHUX
1 HECy4HX METAJIOKOHCTPYKIIINA MI3K COOO0IO 1 1O OMTIOPHUX BY3JIIB;

- KOHTpOJIb 3a CTAHOM BAHTAXKHUX KAaHATIB: TMPAaBUIBHICTIO YKIAJaHHS Ha
OapabaH, HaJIMHICTIO KPIIUIEHHSA, CTYNEHEM 3HOCY 1 TMOILUKODKEHHS, HasBHICTh
MacTuja, MacTHJIa BAHTAKHUX KaHaTIB 1 OapabaHiB;

- TepeBipka CTaHy eJEKTPUYHHX TMPUCTPOIB, a TaKOXK  130JIALIl
€JIEKTPOIIPOBOJIKH;

- peryJIFOBaHHS TaJlbM OCHOBHUX MEXaHI3MIB;
- IepeBipKa cTaHy 0OMEeKyBauiB BUCOTHU MITHOMY;

- TepeBipKa CTaHy KOHTpOJIEpiB (JIETKICTh XOJy, YITKICTh (ikcarii
MOJIOKEHHS ), 3a4MCTKa a00 3aMiHA KOHTAKTIB MyCKadiB 1 KOHTAKTOPIB, 3MAalllyBaHHS
TEPTHOBUX ITIOBEPXOHb JCTaAJIEH;

- TIepeBipKa HASBHOCTI Ta CIPABHOCTI OTOPOKEHb POOOUMX MaWJaHYHUKIB 1
MalJaHYMKIB 0OCITyTOBYBaHHS.

[Tepioguunicts TO -1 HeoOximHo npoBoauTH Yepe3 100 rogun podoTH.
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[Tpu TO -2 npoBoasaThcst podoTu, nepeadadeni TO -1, Ta 107aTKOBO HACTYIIHI:

- TepeBipka CTaHy 3youacTux My(T, YIIiIbHEHB, OOJITOBHUX 1 INMOHKOBHX
3'€JHAaHb MEXaHI3MIiB;

- peryJIlOBaHHS TaJbM 3TiAHO 1HCTPYKINi 3aBOy-BUTOTOBJIIOBAaYa 3 3aMIHOIO
GPUKIHHUX HAKJIQJOK Ha BEIMYMHY TajJbMIBHUX IUIAXIB, 3a3HAYCHUX Y MACIIOPTI.
["abMIBHUH IUISX MEPEBIPSIIOTH MIJISAXOM 3aMipy HOTo MICIs PO3roHy MEXaHI3MY J10
MaKCHUMaJIbHOI IIBUAKOCTI 1 TOIAJIBIIIOTO BiJKITIOYCHHS aBapiiHUM BUMHUKAYCM;

- MepeBipKa CTaHy 3y04acTUX Mepeaad peayKTOpiB MEXaHI3MIB IepecyBaHHS
KpaHa 1 BAHTaXHOTO Bi3Ka, EPEBipKa KPIIJICHHS MIITKOTPUMAaYiB €JIEKTPOJIBUTYHIB;

- TIepeBIpKa MPaBUIBHOCTI MPWISITAHHS KOHTAKTIB KOHTPOJIEPIB 1 IUIABHICTD iX
PYXOMUX YaCTHUH;

- MIEpeBIpKa MEXAHIYHOTO 3aXHUCTY BY3JIB €IEKTPOOOIIaTHAHHS,

- CKJIaJIaHHS BIAOMOCTI JIePEeKTIB Ta MEpetiKy JAeTaueu, o MmaasraoTh 3aMiHi
abo pEeMOHTY.

ITepioguunicts TO -2 yepe3 300 roauH.

Ce30HHMI O JUIsl KpaHiB, MO0 MPAalIOOTh Ha BIAKPUTOMY MOBITPI,
3IIACHIOETHCS 3 METOIO MIATOTOBKY KpaHa JI0 €KCILTyaTallii B HACTyaloYuX BECHSHO-
JITHBOMY 1 OCIHHBO-3UMOBOMY TI€pioax.

[Ipu ce3oHHOMY JOTJISIA1 TPOBOASTHCS HACTYMHI pOOOTH:

- OUHIIIEHHS KpaHa 1 MeXaHi3MiB BiJl ATy 1 Opyy;

- 3aMiHa MacTuja B peyKTOpax 1 pIAMHUA B €JIEKTPOT1IPABIIYHUX [ITOBXAYA;
- HIBEJIFOBAHHS U PUXTYBaHHS IM1IKPAHOBUX KOJIH;

- BITHOBJICHHS YUIIJIbHEHHS KaO1HU MaIIUHICTA.

Ce30HHMI 0TI/ TPOBOIUTHCS IBA Pa3d Ha PiK, PEKOMEHIY€EThCS IMOETHYBATH
roro 3 TO -1 abo TO -2.

TpuBanicTh CE30HHOTO JOTJISAY CTAHOBUTH 1 JI€HbD.

B mporeci excrimyarariii kpaHiB ¢J1iJ] BUKOHYBAaTH TaKi OCHOBH1 BKa31BKHU:
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- TIEpEeBIPATH Jil0 OJIOKYBaJIbHUX BHMMKAYiB 1 KIHIIEBUX BHMHUKAdiB Bi3Ka
nepe 1 MOYaTKOM KOXKHOI 3MiHU;

- TIEPIOUYHO TIEPEBIPATH CTaH 130JISIII1 €EKTPOYCTAHOBKH B MEXaX MIIOYUX
HOPM;

- IEP10JIMYHO OTJISJIATH CTaH 1 MEPEBIPATH OIIpP 3a3eMJICHb Ha KpaHi;

bezapapiitna po6oTa 6arato B YoMy 3aJICKHUTh Bij MPaBWIBHOI €KCILIyaTallii,
CUCTEMATUYHOTO JOTJISAAY Ta CBOEYACHOTO peMOHTY. IIpH peTeNbHUX Orjsaax KpaHa
BUSIBJISIFOTHCS 3HOIIICHI Ta MOIIKOJKEH1 JIeTajll, IPOBOJAUTHLCA iX peMOHT abo 3amiHa,
a TaKOX TIEPEBIPAETHCS CTaH 1 HAMIMHICTh KPITJICHHHS HAWOLIBIN BiAMOBITATBHUX
BY3JIIB 1 IeTajei.

Kpanu #1 kpanoBe o0JiaiHaHHS 00CIYyTOBYIOTHCSI KPAHOBOIO OPUTAION0, /10 SIKOT
BXOJISITh POOITHUKU-TIPO(PIIAKTOPH, 110 OOCITYTOBYIOTh KpaH 3a rpadikoMm 1 4acom.
Ha Bci kpaHu € cBiff rpadik TEXHIYHOTO OOCIYrOBYBaHHS 13 3a3HAYEHHSM 4acy,
o0csry pobiT, TpyAOMICTKOCTI (40 / TOX).

2.2. CHOCTepe)KeHHﬂ i AOTJIAX 34 CKIIAIOBUMHA YaCTUHAMHU KpaHa

Hopmanbna Ta Oe3aBapiitHa poOoTa KpaHa B 3HA4YHIA MIpl 3aJekKUTh BIJT
MpaBUJIBLHOI MOT0 eKCIUTyaTallli, CACTEeMaTUYHOIO JIOTJISIAY Ta CBOEYACHOTO SIKICHOTO
PEMOHTY.

Tomy nnst 3abe3nedyeHHsT HOPMaIbHOI POOOTH KpaHa HEOOXIHO HE pIIIe
OJIHOTO pa3y Ha TWXKJECHb IMPOBOJUTH JACTAILHUNA OTJIS 1 MEPEBIPKY BCIX BY3JIB
KpaHa.

[Ipu ornsgax BUSBISIOTHCS 3HOIICHI Ta MOMIKO/KEHI JeTajl, 1 MPOBOIUTHCS iX
pPEMOHT a00 3MiHa, a TAKOXK MEPEBIPSIETHCS CTaH 1 HAMIMHICTH BCIX KPITUICHD.

2.2.1. Kanatu
Kanat cmierenuit Ge3nmocepeHbO0 3 JPOTUKIB, HA3UBAlOTh KAaHATOM
OJIMHAPHOTO CIUTITAaHHS (OJHOMACOBUM). SAKIIO IPOTHKHU CIUIETEHI B MacMa, a MOTIM
rmacMa B KaHaT HaBKOJO OCepis, TO TaKMW KaHAT HA3WBaIOTh KaHATOM MOABIMHOTO
CILIITaHHSL.
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[Ipy HasgBHOCTI TOMITHOTO TIOBEPXHEBOTO 3HOUICHHS JPOTUH TpaHUYHA
KUTBKICTh OOpHUBIB JIPOTIB, MPH SIKOMY KaHaT MOBMHEH OYTH 3HATHUN 3 €KCIUTyaTallii,
BiJIITOBITHO 3HUXKYETHCS.

[Ipu 3HOCI abo Kopo3ii, mo npocsraroTb 40% 1 OublIe BiF MMOYATKOBOTO
JiaMeTpa ApOoTy, KaHaT TMOBHMHEH OyTH 3abpakoBanuil. [lpu BUSABICHHI B KaHaTi
o0ipBaHOi macMu, KaHAT JO TMOAANBINOI poOOTH HE JOmycKaeTbes. llpum
MepIOAUYHOMY OIVISIAI HEOOXITHO YBaXXHO NEPEBIPATH 1 MATATYBATH KPITUICHHS
KIHIIIB KaHaTa Ha OapabaHi, rpeidepi Ta IHIINX MICISIX.

Jlia momnepeKeHHs] MPUCKOPEHOTO 3HOCY KaHaTa HEOOXiHO CHUCTEeMAaTHYHO
3MalllyBaTH MOTO CIeialbHUM MacTuiaoM pa3 B 10 - 15 1i6. Ma3p HaHOCATH Ha KaHAT
B posirpitomy (mo 60 rpanm.) cTtadi, mo0 BOHA 3alMOBHWJIA MOPH MK IMMacMaMH i
JIpOTaMHu, MONEPEAHBO CIII BUIAIUTH OpyJ] 1 CTapy 3Ma3Ky IPOTSHOI MIITKOIO 1
MPOMUTH KaHAT TacoM.

2.2.2. IlinmumnHuKn

[Ipu orysanl MiAIMIMIIHUKIB KOYEHHS CIIIJT MEPEeBIPUTH HAAINHICTh KPIIUJICHHS
KOPITYCIB 0 METaJOKOHCTPYKIIli MOcTa a00 paMu Bi3Ka, IIUIBHICTb MHPHIISITAHHS
KPHUIIOK, CTaH YUIUIbHEHB 1 JOCTATHIO KUIBKICTh MACTHJIA B MIIITUITHUKY.

JUist 3MallleHHd MIiAIIKMIHAKIB KOYEHHSI 3aCTOCOBYETHCS SK PIAKI, Tak 1
KOHCUCTEHTHI Macja, NpUYOMYy, OCTaHHI PEKOMEHIYIOThCS JJs 3MallyBaHHS
HIAMKITHUKIB KPaHIB, 10 IPALIOIOTh B 3alIMJICHUX 1I€XaX.

[Ipu 3amini macTwia KOpPHyC MIANIMIIHAKA OOOB'S3KOBO TMOBHHEH OyTH
IPOMUTHUM TACOM.

Temneparypa niIQIMOHUKA TPA  HOPMAJbHIM  poOOTI HE TMOBUHHA
nepeBuuryBati 60-70 rpaa. CunbHe HarpiBaHHS MAIIMIIHAKA MOKE OYTH BUKJIMKAHE
Horo 3a0pyJHEHHSIM, HEIOCTAaTHBOIO KUIBKOCTIO MAcCTHJIa, HENPaBHIbHOIO
YCTaHOBKOIO a00 MOMIKO/KEHHIM HOTo eneMeHTiB. CKpHIl B MiAMIUIHUKY BKa3zye Ha
BIJICYTHICTh 200 HEeCTayy MacTHIIA.

2.2.3. Tanbma

["anibmMa MexaHi3MiB TiAHOMY MOBUHHI TIEPEBIPATUCS KOXKHY 3MiHY, a MEXaHI3M
nepecyBaHHs - HE piJillie OJHOTO pa3y Ha 2-3 nHd. [Ipu orysni Ha rasbMa 0COOIUBY
yBary HEOOXIJIHO 3BEpTAaTh Ha YITKUM pyX YCIX €JIEMEHTIB TaJIbMIBHOI CUCTEMH,
BIJICYTHICTb 3aiflaHHs B IapHIpax, MpaBUIbHE MPUISTAHHS KOJOJOK /10 TajdbMIBHOIO
IIKIBa, Ha CTaH KOJOJIOK 1 Ha PIBHOMIPHICTh BIAXOAY iX MPU PO3MHUKAHHI rajbma.
[Ipyn BusIBICHHI HEYITKOI pOOOTH TrajabM, iIM HEOOXIHO MPOBECTH PETYJIOBaAHHS,
3T1THO THCTPYKIIIT 3 €KCIUTyaTaIlii TajbM.
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2.2.4. Xoa0Bi KoJieca

Ha xomoBux kojiecax He MOBMHHO OyTH TPIIIMH 1 CIpalbOBaHUX PeOOp/I.
[ToBepxHs KOJiC HE TOBUHHA MaTH BM'SITUH, BUOOTH 1 CHAIB CHJIBHOTO 3HOCY. I[Ipu
HAsBHOCTI MOAIOHUX JedeKTiB MHUOUHOI0 Oibllie 3 MM XOJOBI KoJieca HEOOXiTHO
MEPETOYUTH 3 JIOMYCKOM ([UIsl KOJiic, po3TramoBaHuxX Ha oxHid oci) B 0,0005 Bix
JiameTpa KoJeca.

2.2.5. EleKTpoABUTYH

EnexTpoaBUryHu KpaHOBHUX MEXaHI3MIB BHUMAararoTh OCOOJMBO PETEIBHOTO 1
CUCTEMATUYHOTO JIOTJISIY JIJIsl 3a0€e31eueHHs HOpMaJIbHO1 poOOTH KpaHa.

KonexkTop eneKkTpoaBUIyHAa MOCTIMHOIO CTpyMy CIiJ] CHCTEMaTU4YHO
«Ipopi3aTU» - 130JIALIS MK MITHUMHU TUIACTUHAMM MOBMHHA OyTH moriuOjeHa, Ha
1,5-2,0 MM. 111010 p0OOYOT MOBEPXHI KOJICKTOPA.

Pa3 Ha THXKJIEHb KOJIEKTOP CJI1J OUYMIIATH BIJ Harapy. He pijlle OJHOTo pa3y Ha
THXACHb HEOOXIIHO BUAQIATH W 3 €JEKTPOJBHUIyHA MPOAYBKOI CTHUCHEHUM
MOBITPSIM.

Pa3 Ha Miciap HEOOXIAHO NEPEBIPATH HAMIMHICTH KPIIUIEHHS IOTIOCHUX
KOTYIIIOK.

2.2.6. Tpouaei

PoGoua moBepxHs TpoJieiB MOBHHHA OyTH THAIKOK 1 YHUCTOI, 130JIITOPU
ITUMHU, 0€3 TPIIUH, HAAIMHO YKPIMUIEHWMH Ha KPOHINTEWHAX, CTpyMOIpHiimMadi
IIUIBHO TMPUTUCHYTI 10 TpojeiB. ICKpiHHSA Ha CTpyMoIpHiiMadax CBIAYUTH IPO
MOTaHUM KOHTAKT 1X BHACIIIOK HEIIIBHOTO MpUJsraHHs ado 3a0py/IHEHHS TPOJIEIB 1
CTPyMOTIIPHUIIMAYiB.

2.2.7. Enextponposin.

Jlorssiz 3a eeKTPOIPOBOJIKOIO MOJISATAE, B OCHOBHOMY, B IEPEBIPLII CIIPABHOCTI
KOHTAaKTIB B MICISIX TPUEIHAHHS TIPOBOIB JI0 anapaTypH, 1 B peryJIsipHOMY YHILEHHI
KOHTaKTIB B mwty i Opyay. Lli po6otu mpoBoasATECS 000B'SI3KOBO MTPU BUMKHEHOMY
TOJIOBHOMY PYOMIJIBHUKY.

2.2.8. EnexkTpoanapartypa

KonTtposnepu, KoHTaKTOpH, KIHIIEB1 BUMHUKAY1

Jornsa 3a enexTpoamnapaTaMy TOJSAraE B PEryJSIPHOMY OYMILIEHHI iX MpHU
KOXXHOMY OIJISIZII BiJ UTy 1 Opyly Ta MepeBIpKy HAIIHHOCTI IPUEIHAHB TPOBOJKH, B
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OYMIIICHH] KOHTAKTIB 1 KyJIauKiB BiJl Opy/ly, Harapy 1 OoIuIaBjJ€HHsS 1 B 3aMiH1 CHUJIBHO
MOLIKOKEHUX JIeTaneld HOBUMH.

apHipy, MiIIMITHAKY, TiAMT'STHAKA, XPAIOBUKHU Ta 1HIII TEPTHOBI MEXaHIYH1
JeTal eIeKTpoanapaTypy 3MallyOThCS Ba3eiHOM | - 2 pa3u Ha MICSIIb.

2.2.9. Onip

Omip ormsgaerbest 1 - 2 pa3sw HA THUXKACHb MPUUOMY, MEPEBIPAETHCA
BIJICYTHICTh YIIKO/DKCHb CEKI[if 1 HaAliHICTh KOHTAKTiB, OJHOYACHO MPOBOJUTHCA
OYMILIEHHS X BiJI MIITY MPOYBKOIO CTUCHEHUM TOBITPSM.

2.3. llenTpaJizoBaHe 3MallyBaHHA KPaHa

LlenTpanizoBaHe MacTHIIO JIO3BOJISIE 3 OAHOTO POOOYOro MicUs 0OCIyroByBaTH
OJTHOYACHO KiTbKa TOYOK 3MAalleHHs 1 3a0e3redye aBTOMATUYHE JO03yBaHHS Macia
MpU T0/adi 1 10 KOKHOTO BYy3J1a MiIITUITHUKA.

Cucrema LEHTPaTI30BAaHOTO MAaCTWJIA CKJIAJAEThCS 3 HACTYIHUX OCHOBHHUX
yacTUH: py4HOi cTaHIli rycroro mactuwia (CPI'-8), dineTpiB (OCI-1), no3yBaabHuX
xuBmIbHUKIB (1/]), MaricTpagbHUX 1 )KUBJISATH TPYOOIPOBOIIB, MITYIEPIB i My]T.

[Ipu HarHiTaHHi, pyX 3Ma3KH BIJOYBA€THCS 3a TAKOIO CXEMOIO: pyyHa CTaHIIS
IyCTOTO MacTujia — (QuUIbTp — MaricTpajbHUM HalpHUN TPyOONpPOBiA — A03YHOUHA
YKUBWJIbHUK — >KMBWJIBHUI TPyOONpPOBIJ — 3MalllyBajbH1 BY3JIH.

MacTtuio, 1o HarHiTAEThCA PYYHUM HACOCOM, HAIAXOIAUTH TMEPEMIHHO TO B
OJIMH, TO B IHIIMI MaricCTpaJibHUI HamipHUNA TPYOOMPOBIAMPOBIA 1 MOMAETHCI O
JO3YI0YMX KUBUJIBHUKIB, 10 MPEICTABIIAE COO0I0 PO3MOUIBHI KJIaMaHu MOABIHHOT
mii. OcraHHI 1O JKUBJIATH TPYyOONPOBOIM 3MAIMCHIOIOTH IMOJa4y MacTujia
0e3MmocepeIHbO A0 MICLSI 3MalyBaHHS.

MactunbHa cucteMa 3anoBHIOETECST MacTiiioM LITUATUM-201 TTOCT 6267-59
a6o Mmactuiiom Mmopo3octiiikoi HK-30 kanbiieBo-HATpI€BOI.

PamionanpHa opranizaiis MacTWjia KpPaHOBUX MEXaHI3MIB, CBO€YacHE
MOTIOBHEHHS 3amacy 1 3amMiHa MacTHJIa, 3aCTOCYBaHHS HaWOUIbII PEKOMEHIOBAaHUX
JUTST KOHKPETHUX yYMOB POOOTH MACTHJIBHUX Ta YTPUMaHHS B TOPSIAKY 1 YHCTOTI
MAaCTUJILHUX amapatiB 1 pe3epByapiB, € OJTHUM 3 OCHOBHUX yMOB, SIKi 3a0€3MEUYIOTh
HOpMaJIbHY 1 6€3aBapiiiHy poOOTy KpaHa 1 1oro JOBrOBIYHICTb.
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Y T1abn. 2.2 paHl pekoMmeHAalli MO 3aCTOCYBaHHIO PI3HUX MACTHJIBHUX

MaTepialiB 1 peKUMY MacTHUJIa.

Tabn. 2.2. PekoMeH10BaHU aCOPTUMEHT MAaCTUIILHUX MaTepiaiiB

Miciis 3MaryBaHHs

PexomennoBanuii copt

PEXUM 3MAIllCHHA

Ne HaiimenyBanHus MacCTWJIBHUX MaTepiajiB
IpY TeMIepaTypax
-5 ... +60 C - comigoa YC-1, YC-2 (I'OCT 1033- 3amina 1 pas Ha
1 TTiQIIUITHUK Y KOUYEHHS 51). MICAIb 3aII0BHIOBATH
[pU TEMIIEpaTypax 1/2-2/3 woprrycy
-50...+1000 C YTM (I'OCT 2931-51)
IIpu temnepatypax O ... +50 C - macno MI] Jlonasa | pas a
BaHHS H
Scomra avGuacta (TOCT 1841-51), aBrorpaktopre AK -10 (TOCT ’;‘C " ip A
KPHT. 9acT. . MiCsIIib, 3aMiH
2 puta 3y 1862-57), immycrp. macio 4B (TOCT 1707-51), "
nepenayda . . . MIPOMUBAHHIM) OJIUH
npu temrepatypi Hwkue 0C - iHgycTpl. macio 45 5 1A D - 3 wicswi
i 50 (FOCT 1707-51) P H
. H
CraneBuii BAHTaKHUU InpycTpianpra kanatHa Maszp IK (I'OCT ,aI?OC,H TH A Kaat
3 nigirpitoro g0 60 C
KaHat 5570-50) .
OJMH pa3 B 15 nHIB
4 IIapHIpH rankMa Ta Mactuiio yaiBepcasibie YC (I'OCT 1033- | MacTuiio pyyHe OHUH
MEXaHi3MiB YIIpaBIiHHS 51) pas Ha MICAIb
] L ITpu temneparypi +20 ... -50 C - macio AMII Janina 3
. CHCKTPOTIAPABIIMHAN | (POCT  6794-53),4+50..-10C  TpancdopmaTopHe A | oas
MPOMHUBAHHIM
maciao ('OCT 982-53), +10 ... 480 C - macno P . P
mITOBXa4d . ) Ha pIK
ingycrpiamsae 50 (TOCT 1707-51)
[pu temnepatypi Big 0 ... +60 C - macno | JlomaBanus 1 pa3 Ha
. mumiaapuare 24 (TOCT841-51), mirpon JI (I'OCT MicsIb, 3aMiHa (3
6 3ybuacti MyQTH .
542-50, npu temneparypax Hmwkue 0 C - HIrpoji | MPOMUBAHHSIM) OJUH
sumoBuii (TOCT 542-50) pa3 B 2-3 Micsili
[pu Temneparypi 0 ... +35 C - mactuio
7 Binkpwuri 3y04acti YBA (I'OCT 3333-55), momyrigposl MacisHHUHA 1-2 pasi na wicsm

nepeaayi

(TOCT 4105-48). I1pu temneparypi Hmxue 0 C -
ocboBe Mactuiio (TOCT 810-48)
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2.4. Opranizauiss peMOHTIB KpaHa

Jlns  airodoro  MIANPUEMCTBA piyHA KIUIBKICT PEMOHTIB  MEXaHIYHOTO
oONasHAaHHS BU3HAYAETHCS B 3AJEKHOCTI BiA: JaTH TIPOBEACHHS OCTAaHHBOTO
KaliTaJbHOTO PEMOHTY Ta KUIBKOCTI MOTO-TOJMH ab0 KaJeHAapHOro Yacy,
BIJIIPAIlbOBAHOTO OOJIAMHAHHS MICJIS TPOBEASHHS OCTAaHHBOTO KamiTaJIbHOTO
PEMOHTY Ha MOYAaTOK POKY. PiuHa KUTBKICTh PEMOHTIB BU3HAYAETHCA PO3PAXYHKOBO-
AHAIITHYHAM METOJIOM, 1HIMBIIyaJbHO HJIsi KOXKHOI iHBEHTapHOI MAaIIWHU, MO0
MOJIO’KEHB JJIs JaHUX:

_AA L
N, = T (2.1)
NT2 :ADTZ—_"AE_ NK X (2-2)
TT2

NTl = 'A‘)T'lr-'-ArrI - (NK + NTZ) ; (2'3)
A =(n. 365+n,, B0+n, )TEY; (2.4)
AT =TSV T365: (2.5)
Ari=A - nTid-T; (2.6)

ne ! Ap — gac, BIANpaLbOBaHUI MAIIMHOO 3 MOYATKy €KCIuTyaTalii abo BIAHOBIICHHS
il micyig MPOBEAEHHS OCTAHHBOTO PEMOHTY Ha MOYATOK 3aIlUIAHOBAHOIO POKY, MOTO-
T'OJIVH;

An" - piunmii 3am1aHOBaHMI Yac pOOOTH MAIIMHU, MOTO-TOHHH;
Nk, Nt 2 Nt 1- KUIBKICTh PEMOHTIB;
Np, Nu, Ny 4+~ KUIBKICTB MOBHICTIO BIANPAllbOBAHUX POKIB, MICSALIB 1 JHIB.

Bci mani 3Beiemo B Ta0u. 2.3.

Tabmn. 2.3. Yac poboTu MamvHu

HainmeHy

Ne [ Nulng| Ao Ar" | Nk| Ao T4 Nr2| Al M1 Nrqd Aotz Aoti
ob6napgHd{
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MocToBuii

18| 11| 6 | 31561,6| 4088 | 0| 13 1 82 3 13964,8| 2016
KpaH

{ Btotsms Qdzse izl EEpol ¢

Piunmit 1 micsiuni man-rpagiku [P Bu3HA4aOThCSI KOHKPETHOIO KIJIBKICTIO
IJJAHOBUX TEXHIYHUX OOCIYyroBYBaHb 1 PEMOHTIB 110 KOXHIM 1HBEHTApHIM MaIWHI.
Piuamit 1 wmicsunl mirad-rpadiku [P po3poGastorecs 3a  (opmamm, sKi
BIIOBITAOTE BUMoraM moioxens 1O 1 P 1 [IT1P.

BusHaueHHs TOPSAIKOBOTO HOMEpPA MICALA 1 AaTH MTOYATKY PEMOHTY:

N, =i A)Q2 ':E‘)Qzﬂ; (2.7)
- Ti - An .
Dy, = oyt (2.8)
P
A, = A +(Ny - DAY, (2.9)
A’ =T§”@O; (2.10)
e A¢ — KUIBKICTH MOTO-TOJMH POOOTHM MAalIMHM HA MOYATOK JAHOTO MICSAL.

3BeaeMo Bcl J1adi B Tadu. 2.4

Tabmn. 2.4. BusHaueHHs IOYaTKYy PEMOHTY

HaiimenyBanus A Ay N, D. Ty T,
yCTaTKyBaHHS
MocToBuit
336 5308 5 30 - 42
KpaH

Piunmii rpadik peMOHTIB yCTaTKyBaHHS HaBEJCHO y Ta0u. 2.5

Tabmn. 2.5. Piunnii rpadik miraHoBUX PEMOHTIB 00J1aTHaHHS

HalmeHyB 1 xkBapTai 2 KBapTa

0 fiaphia H | Ciuens | Jlriotuit |Bepesens| Ksitens | Tpasens | UepseHb
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H/B|II|HB|IIT/H|B|/II|H|/B|II|H B|II|H| B| II
1 2|3 6|7 9110|11|12|13|14|15/16/17/18] 19
MocTtoBuii KpaH
3 kBapTan 4 xBapTal
HalmeHyB
JIunens | Cepniens | Bepecens |JKoBTens |Jlucronman| ['pyaeHb
obnapaHa
HB|II |H|B Il |H|B|Il HBI|IIHB|IIH{B|II
3/13[3(3]3
1 2021222324252627282930312 304156 37

MocrtoBuii kpaH

[Toznauenns: H - mata nmouatky pemonty; K - Bua pemonty; T - TpuBamicTh

PEMOHTY.
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3. TEXHOI'EHHA BE3IIEKA

3.1.AHaJi3 noTeHniiino Hede3meyHNX i MKiINBUX (PaKTOPiB, 10 MAIOTH Miclle y
BHPOOHMYMX NPUMIIIEHHAX PEMOHTHUX HMiANPHEMCTB.

Bianosinno 1o Konekcy nuBiibHOTO 3axucty YKpainu « TexHoreHHa 6e3neka»
— 1€ BIJICYTHICTh PU3MKY BUHUKHEHHS aBapii Ta/abo katacTpod Ha MOTEHIIHHO
HeOe3NneyHux 00’€KTax, a TakKoXk Yy CyO’€KTIB TOCHOJapIOBaHHS, IO MOXKYTb
CTBOPUTH peajibHy 3arpo3y iX BUHUKHEHHs. TeXHOTeHHa Oe3leka XapakTepu3ye CTaH
3aXUCTYy HACEJCHHA 1 TEPUTOpI BiA HAA3BUYANHMX CHUTyalid TEXHOTC€HHOTO
xapaktepy. JisubHICTD 13 3a0€3MEYeHHsT TEXHOTCHHOI O€3MeKH € CKIIAJOBOIO
BUPOOHNYOI, EKCILTyaTalllifHOl Ta 1HIOI MISUIBHOCT1 BIAMOBITHUX MOCAJAOBUX OCIO 1
MpaIiBHUKIB MIANPUEMCTB, YCTaHOB Ta opraHizamii. Tomy 3a0e3nedeHHs
TEXHOTE€HHO1 O€3MEeKU JOLIUIBHO PO3TJSAaTH SIK CYKYMHHICTh Jiifi OpraHiB BIIaJIH,
Cy0’€KTIB TOCHOJAPIOBaHHS, KEpIBHHUKIB (BJIACHUKIB) Ta BIJMOBIJATBHUX OCIO
00’€KTIB, CHPSMOBAaHMX Ha TNONEPEKEHHS aBapiil, aBapiiHUX Ta HAJ3BUYANHHUX
CUTYalllil TEXHOTEHHOI'O XapaKTepy Ha HEOE3MEeUHUX 00’ €KTaxX Ta TEPUTOPIAX.

HeOe3neuni 00’ekti — 00 ’€KTH, 5Kl MalOTh y CBOEMY CKJIaAl JKEPEJO
(xepena) HeOesneku. [Ipu npomy JKeperaoM HeOe3NeKH MOXKe OyTH TEXHOJIOTTUHUN
anapar (ycrarkyBaHHs, arperaT a0o iX CyKYIHICTb), MiJ 4Yac eKCIulyaTallii, poooTu
AKOTO 3a TMEBHUX OOCTaBUH (TaKUX SIK aBapis, IOPYIICHHS TEXHOJIOTIYHOTO
perJiaMeHTy TOII0) MOKE€ BUHUKHYTU Ha/J3BUYalHA CUTYyallid HE HIDKYE 00’ €KTOBOTO
piBHs. Jlo HeOe3meyHuX OO0’€KTIB BIJHOCATHCS TaKOXK OydiBEIbHI MAIIUHU 1
YCTaTKyBaHHS JJIsl MPOBEJEHHS TEXHIYHOTO OOCIYrOBYBaHHS Ta PEMOHTY MAIIWH,
eKCIUTyaTyloul MiANPUEMCTBA, YIOpPaBIIHHSA MeEXaHi3alli, pPEeMOHTHO-MEXaHIYHI
MalcTepHi, 0a3u TEXHIYHOIO cepBicy OyIBEJIbHMX MAallMH, PEMOHTHI 3aBOAM,
CTaHIll TEXHIYHOTO OOCIYrOBYBaHHS MAIIIMH Ta IHIII BUPOOHWUYI OO0’€KTH, fKI
3aMalOThCA EKCIUTyaTalll€l0, PEMOHTOM, OOCIIYyTOBYBAaHHSM Ta J1arHOCTYBaHHSAM
OyliBEIbHOT TEXHIKH.

[{inkom Oe3nmeyHuX 1 HEUIKIJIMBUX BUPOOHUIITB HE icHye. ['oyioBHa 3agava
OXOpPOHU Tpalll - 3BECTH O MIHIMAJIbHOI IMOBIPHOCTI MOpa3ku a00 3aXBOPIOBAHHS
MPAIIOI0Y0ro, a TAKOK BUSBJICHHS 1 BUBUEHHS IIKIJJIUBUX (DaKTOpPIB, IXHI BIUIMB Ha
JIOAVHY 1 HABKOJIMIITHE cepefoBuille. BUpoOHUYE cepefoBHUIIe - 1€ CEPEIOBHINE, Y
AKIA JIOIMHA 3a0pyJHIOE HABKOJMIIHE cepenoBuie. HebesneyHuM BUPOOHUYUM
(haKkTOpOM Ha3WBAETHCS TaKUH BUPOOHWUNHN (DAKTOpP, BILTUB KOTPOTO HA MPAIFOIOYOTO
y BH3HAYEHUX yMOBaX MPUBEAE JO TPaBMH abo0 J0 IHIIOMY panToOBOMY, Pi3KOMY
NOTIpUIEHHIO 310poB’s. PoOoTa MexaHi3MiB MallliH, Ha ajlb, JOCUTh HEOE3MEYHO
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BIUIMBAE Ha JIIOJUHY, TOMY IO YacTO CYNPOBOKYETHCS CYKYMHICTIO IIKiIJTHBUX
BILIMBIB.

kignmuBuM BHPOOHWYMM (HAKTOPOM HA3UBAETHCS TaKUW BHPOOHUUMIA
dakTop, BIUIMB KOTPOTO HA TMPAIIOIOYOTO Y BHU3HAYEHWX YMOBAaX TNPHBEAE 0
3aXBOPIOBAaHHS a00 3HMKEHHS mparie3natHocTi. [IpukinagamMu HeOe3neuHnx GpakTopiB
MOXYTh CIY)KUTH BIJIKPHUTI CTPYMOBEIydYi YAaCTUHU YCTAaTKyBaHHS, EJIEKTPUYHE
YCTaTKyBaHHS 13 HECHpPaBHUM a00 BiJICYTHIM 3a3eMIICHHSM, HEIOCTaTHs TOKEXKHa
oesmneka, Tomo. [IpukimagamMu mKiMBUAX (PaKTOPIB ABISIOTHCS IIKIJIUBI JIOMIIIKH B
HOBITPI,

BiOpailii, HeZOCTaTHE

OCBITJIEHHS, 3amuiIeHiCTh. DYHKIIOHAJIbHI MOPYLICHHs, MOB’S3aHI 3 MJI€I0 IHX

HECIIPUATINBI METEOPOJIOTIYHI YMOBH, IIyM,
¢dakTOpiB Ha MAIIMHICTA, MOJSATAIOTh Y MOXJIMBOCTI BTPATH >KUTTA B YpasKeHHS
CICKTPUYHUM CTPYMOM, a TaKOX IOTIPIICHHI 30py, 30UIbIICHIA BTOMIIFOBAHOCTI,
3MiH1 peakIlii BeCTUOYJISIPHOTO anapary, TOJI0BHUI OUTb Ta 3al1aMOPOYCHHS.

JlocmipkeHHsT TTOKa3aly, 1110, HApUKIaA, BIUIMB IIYMy Ha OpPTraHi3M JIIOJUHU
30UIBIIIyE HOTrO EHEpPreTUyHl 3aTpaTd B PE3ysibTaTi YOro BHUHHUKAE PaHHSA
BTOMJIIOBAHICTh OPTaHi3My, 3HUKEHHS IPOYKTUBHOCTI IIpalli.

PiBeHp Oe3mneku € pe3yabTaToM B3a€MOJIl JIIOJUHU 1 TOTO CEpPEeAOBUIIA,
cucTteMu Oe3neku, Mo Ji€ Ha BUpoOHUUTBI. [lo ¢akropiB, sKl BIUIMBAIOTh Ha
BUKOHAHHS BUPOOHUYOTO MPOIECY BIAHOCATH TAKOK MIKPOKJIIMAT MPUMIIIEHHS

AHani3 mKiATUBUX 1 HEOE3MeYHHX BUPOOHUYUX (PAKTOPIB, SKI MOB’S3aHI 3
MEBHUMH CTaHaMu 00’ €KTIB BUPOOHMIITBA TaKMX SIK €KCIUTyaTallis, BUTOTOBJICHHS,

PEMOHT, 3BOAMMO B Ta0muIfo 3.1,

Tabmums 3.1 — IloTeHmiiHi mWKiATUBI Ta HeOe3MmeuHi GakTopH, SKi MAIOTh MICIE Y
BUPOOHMUOMY KOPITYCl PEMOHTHO-EKCILTyaTaliiiHux 0a3.

@DakTop BIUIUBY Jbxepeno KinbkicHa oninka | HopmatuBHuit
JOKYMEHT
1 2 3 4
Ocgitnenicte podounx | Cnabkicte mpupoansoro yu | He wmenme 150 | JIBH B.2.5-28-2006
MICIIb TY4YHOTO OCBITJIEHHA | JIK. CHill 11-4-79,
Enextpuuni JaMIT| NPUPOJHE Ta INTYYHE
HaKaJIFOBaHHS, BIKOHHI OCBITJICHHS.
MIPOMOMH.
[Tpoctyani IIpotsry, HIBuakicte pyxy | CHill 11-93-74, nopmu
3aXBOPIOBaHHS MIEPEOXOJIOKSHHS MOBITPS HE | MPOCKTYBaHHS
XOJIOTHUM TIOBITPSIM Oumpmie 1-2 M/c, | mMAMPUEMCTB o
t moBiTps=16 C | 0OCIyroByBaHHIO
aBTomo6uniB. ['OCT
12.1005-76.

101




Ypaxenns
€IEKTPUYHUM CTPYMOM

220:380B no 1000B.

[IpuBig cTeHaiB, TpUIAIH,
yCTaTKyBaHHS.

3azemieHHs, He

oureuie 100M.

ITVE-76.
TEXHIYHOT

[IpaBuna

eKCIUTyaTarii
eJIEKTPOYCTAaHOBOK
CIIO’KMBAYIB 1 TIpaBUja
Th mpu excruryararii
eJIEKTPOYCTAaHOBOK

0,6...1,5A I'OCT12.1004-76.

50 I'o JCTY B.B.2.6-2-95
3aropsiHHA napiB | [lapu IIMM, BuTOKH i iHIIE CCBT. [Toxxexna
NATUBHUX MaTepiaiB, Oe3meka. 3aranpHi
OJIUB, KOHCHCTEHTHUX BUMOTH
MacTHJI. CH-305-77.
VYpaxkeHHus bnuckaBka 50-100 Om. [HCTpYKLIIS 1o
0JINCKABKOIO IIPOEKTYBaHHIO 17§

KOHCTPYKIIi{
OJIMCKaBKO-
3axXUIICHUX Oy/iBelb
Ta CIOPY/I.
TpaBmyBaHHs Kpan-6anka [IpaBuna
BaHTaXXEM YIJIAITYBaHHS i
0e3nedHol
eKcIuTyaTari
BaHTAXKOM1THOMHHUX
KpaHiB.
ym PobGora raapMiBHOTO | He Gimpmre 80 nb | ICTY 2325-93
TSTOBOT'O CTEH/IB, I'OCT 121.003-76.
KOMIIPECOP Ta 1HIIIE CCBT.
YCTAaTKyBaHHS [Tym. 3aranbHi
BUMOTH O€3IEKH.
3anuneHicTh MOBITPS Po6ora crennais He 6inpme 0,15 | TOCT 121.003-76.
mr/m3 [ToBiTps po6oyoi
30HU. 3arajbHi CaH.
TEXHIYHI BUMOTH.
3arazoBaHiCTh PoGora JIB3 OynmiBenbaux | He Oimpme 0,1 | JICH 3.3.6.042-99
MaIIIMH 1 aBBTOMOO1JTIB. mr/ M3 I'oCT 121.003-76.
[ToBiTps pobouoi
30HU. 3arajbHi CaH.

TEXHIYHI BUMOTH.
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MexaHiuHe BucoxoobepTosi pixyui | BincyTHicTb

TpaBMYBaHHS nepeBooOpoOHi OTOpO/IKEHb  HE
MPALIOI0YUX THCTPYMEHTH BUKOHAHHS
Bumor 'OCTy
[TepeBumieHHs 30upanpHa AiuTstHKa podotu | tZ>603a  3miny | [OCT 12.04-84
JIOITy CTUMOT 3 pI3HUMH MalIMHAMH t¥-cymapHuii Yac
BiOPOIIBUAKOCTI B po0OTH 3 pyUHOIO
AKTUBHUX cMyTrax MAaIIuHOO

BITHOCHO  CaHITapHUX

HOpM

Oriku Bix | ["azo- abo JIBH B.1.2-9-2008
PO30pU3KYBaHHS CJICKTPO3BAPIOBAHHS

rapsiaoro MeTainy KOpIycy

3.2. AHaJji3 wKiaIuBuxX (aKTOPiB NPHU eKcIIyaTanii MOCTOBOT0 KPaHy.

MopepHi3oBaHUI  KpaH eKCIUTyaTyeTbCs B 3aKPUTOMY  IPUMIIIEHHI.
[Ipoanamnizyemo exosioriuHi (pakTopH, 1110 HETATUBHO BILUIMBAIOTh HAa OOCITYyTOBYIOUNI
TIEPCOHAN Tij Yac eKcruryaTailii kpana. [Ipu excrmyaramii KpaHy MOXKYTh BUHUKATH
HACTYIHI HEOE3IeYHI 1 IIKIJINBI YUHHUKU:
- KpUXKI pPYWHYBaHHS METAJIOKOHCTPYKIIi; JedexTu, IOmylleHl Mpu
BUTOTOBJICHHI, MOHTaX1 1 PEMOHTI; OOpPHB KaHATIB; HEMpaBWJIbHA CTPOITYBaHHS
BaHTaXy; TOTA/IaHHS JIIOJIeH B HEOE3MEeUHY 30HY.
Jlist 3a0e3neyeHHst O€3MeKr KpaHW TMOBUHHI BUTOTOBJISTHCS BIAMOBITHO [0
BUMOI' [ilcHOrO cranaapty «lIpaBunamu mnpucTporo 1 Oe3MmeyHoi eKCIuryaTallii
BaHTaXOMIAHOMHUX KpaHiB» 1 «[IpaBuiaMu mpuUCTPOIO €1EKTPOYCTAHOBOK
- Kpan noBunen 0ytu 3a0e3nedenuii rakoM, BurorosieHum no 'OCT 6627-
74 13 3an1001>KHUM 3aMKOM.

- CraneBuit kaHat Bianosiznae TexaiyauM Bumoram mo 'OCT 3069-80.

- Omip 13071111 APOTIB €IEKTPUYHUX JIAHITIOTIB BITHOCHO KOPIYCY KpaHy Ma€
O0ytu He MeHe 0,5MOwm.

- Omnip naHIOrIB 3a3eMJIEHHS OyIb-IKO1 TOUYKK KpaHy BianoBigHo A0 ['OCT
22584- 88 ne moBuHHO OyTH O1bITIE 400M.

3a JICTY 12.2.003-83 MocTOBiI KpaHH MaroThb OyTH 3a0e3meueHi raJbMaMu.
OOMexxyBad BHCOTH MIAMOMY BaHTaXy IIOBUHEH BHUMHKATH €JIEKTPOIABUTYH
MEXaHI3My MiAHOMY TpU 3HAXOMKEHHI BaHTaXy B KpallHbOMY BEpPXHbOMY
MOJIOKEHHI.
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3a JACTY 12.2.003-83 micnas 3ynWHKH BaHTa)XK03aXBAaTHOTO OpraHy IMIpH
nigiioMy mpu miaiomi 0e3 BaHTaXy MPOMIXKOK MK BaHTa)K03aXBAaTHUM OPraHOM 1
ynopoM (BaHTaxHOTo OapabaHa) Mae OyTH He MeHIIe 50 MM.

Biamosimao no JACTY 12.3.009-83 He momycKaeThCsl 3HAXOIKEHHS JIOACH 1
NepecyBaHHs TPAHCIOPTHUX 3acO0IB B 30HI MOXIJIMBOTO TaJiHHA BaHTaXIB IPH
BaHT)XCHHI 1 PO3BaHTaXKyBaHHI 3 PYXOMOTO CKJIaJly, a TaKOX IIpU TEpeMIIICHHI
BAHTAXIB IM1IHOMHO-TPAHCIIOPTHUM YCTAaTKyBaHHSIM.

IIpu excmryaTarii MOCTOBOTO KpaHy BHUHHKAae OaraTo IIKIIJUBUX 1
HEOE3MEeYHNX YNHHUKIB:

1) OpwmH 3 WKiIUIMBUX HEOE3NMEYHHX YHHHUKIB IIe Mikpokiimar.(t=23...
25°C.)

2) «kigmBi peyoBuHW». HeEoOXimTHO BH3HAYWUTHU JOIMYCK IIKIJJIUBUX
pPEYOBUH B TOBITPi, B camiil KaOiHi, SIKI HE TMOBHHHI MEPEBUIILYBATH HOPMY, IIO
BcraHoBmoeTbest JICTY 12.1.005-88.

3) «lllym». HeoOXximHO BH3HAYMTH JOMYCTUMHHA PIBCHb IIyMy Ha
pobGovoMy MicIli MaluHicTa, skuid moBuHeH Biamosigatu JJCTY 12.1.003-93.

4)  «BiOpamis». MamuHicT, SKHH ~ 3HaXOMUThcS B KaliHI Mae OyTu
3aXUILEHUIN BiJ BIOpalliid, JUisl [IbOTO POOUTHCS BIOPOI30JIsllisl KaOlHM MAIIMHICTA 1
CUJIIHHS Ha SKOMY BIH CHIUTb, 1 B IIUIOMY camoi kaOiHu. PiBeHs BiOparllii B kaOiHi
BUMIpIO10Th BiAnoBiaHo 10 ['OCTy 12.1.012-78. Bumipu poOisiTh Ha CHJIIHHI Kpicia
MaIIHICTa, Ha Mi/171031 KaOiHM 1 Ha PYKiB'T yrpaBiIiHHS.

Bibpariiito BUMIpIOIOTh B TOPU30HTAIBHOMY 1 BEPTUKAJIBHOMY HampsiMi, 1 Ha
pPYKIB'T - y HampsiMi [J1i KOJMBAHHS HA PYKH 1 HA MAIIMHICTA B MICISIX KOHTAKTY.
JlomycTrMi piBHI 3arajbHOI Ta JOKaJIbHOI BIOpallli B KaOlHI Ta BaXKEJsIX KE€PyBaHHS
KpaHoM npuBezeH1 B Tadauisax 20 1 21.

Tabmuus 20. Jomyctumi piBHI 3arajibHOI BiOpailii B kabiH1 KepyBaHHS KPaHOM.

CepenHbOre€OMETPUYHI YaCTOTH 2 4 8 16 31,5 |63

3,5 1,3 10,63 056 (0,56 (0,56
CepenHbOKBapaTUUHE 3HAUEHHS Y BIOPOIIBHIKOCTI M/C

PiBHi BiOpomBuakocTi Jb. 117 108 (108 (101 101 |101

Tabmuus 21. Jomyctumi piBHI JIOKaTbHOT BIOpaIlii Ha BakKeJsIX KEPyBaHHS KPAHOM.

CpenHboreoMeTpudHi YacTOTH
8 16 31,5 53 125 250 500 (1000

CepeTHbOKBaAPATHYHE 3HAYEHHS
MIBHIKOCTI M/C. 5,0 5,0 3,5 2,5 1,8 1,3 0,9 0,65
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PiBHi BiOpomBuakocTi Jb. 120 120 (117 114 111 108 105 |102

5) «Bentumnsiis». B kabini MamuHicTa, K MTPaBUIIO, HEMA€E MICIIEBOI BEHTHIISIIII.
Bentusmiro HeoOXiqHO mepe0aunT B cCaMOMy 1exXy, o0 3a0e3meynuTH TPaHuIHO
nomyctumi Hopmu JICTY. Ane TakoX BHKOPHUCTOBYETHCS 1 BEHTWIISIIIO Camoi
kabian. Jlmsg mporo mepembayaroTh BiKHA, KBAaTHUPKU 3pYy4HO 1 M0 O€3MeYHO
BIJIKPUBAIOTHCA 3CEPEANHU.

6)  «Enexrpobesneka». EnekrpoycratkyBaHHS Mae OyTH 3a 130JbOBaHE, HE
MOBUHHO OyTH HEOE3NMEeYHUX I KUTTSA JIOJUHU YUHHUKIB (OrOJICHUX JpPOTIB,
3aMHUKaHHA, 3JaMaHl MepeMUKadi, TOraHo 3a 130JIbOBAHUX EJIEKTPONPUIIAAIB 1 Tak
nani). Ha mignosi mae OyTu AieIeKTpUYHUNA KUIIUMOK.

7) «OcBiTieHHs». OCBITIEHICTh, KaO1HU ITOBHHHA BiamnoBigaty Bumoram bHill 23
- 05-95 3a npoBeaeHnMu po3paxyHkamu. CKIISHI €1eMEHTH B M1U1031 KaOlHU MaloTh
Oytu 3axuiieHi rpatamu. Hopmatus 100J1k.

8) Kabina 1 cxonu 10 Hei MaroTh OyTH oOJlaJHaHA TIEPUIIaMH.

9)  KepyBanHs poOOYMM OpraHOM IOBHHHE 3HAXOJT UThCS B KaO1HI MaIlTUHICTA.

10) HeoOxigHo 3a0€3MMeYUTH TCILUIOI30IALII0 B KaOiHi.

11) PosramyBaHHs Ha KOHCTPYKIii Mae OyTH Tak, mOO MAaIIMHICT MIir
CIIOCTEpIraTH 1 BUKOHYBATH yCi NOTPIOHI1 omnepatii mo poooTi.

12) VY ka0Oini Mae OyTH 3BYKOBWHIA Nprutaj. [[ist CIIOBIIIICHHS JIIOCH MPpo poOoTy.
13) T'anpma i XpanoBi 3yIMHHUKHA, OOMEKyBadi BUCOTH, KIHIIEBI BUMHKAMI.

14) IligitoM 1 TepeMIIIeHHs BaHTaXy: HEMpPABUIbHA CTPOMOBKA BaHTaXY,
3HAXOJ/KEHHS JIIOIEH B 30H1 pOoOOTU KpaHy, MOHTaX 1 PEMOHT IIO BiAOyBaeTbca Ha
BEJIUKIM BUCOTI, Te(heKTH METAIIOKOHCTPYKIIli, OOPUB KaHAJIB, TPIIIMHY B KpaHi.

3.3. Oxopona npaui.
3.3.1. 3arajbHi BitomocTi

OxopoHa mparil - 1e CMcTeMa 3aKOHOJIaBUMX aKTiB, COIIaIbHO-CKOHOMIYHUX,
OpraHizaliifHuX, TEXHIYHUX, TITE€HIYHUX 1 JIKYyBaJbHO-MPOITAKTUYHUX 3aXOdIB Ta
3aco0iB, 10 3a0e3neuyroTh Oe3mneKy, 30epeKeHHs 370pOB's 1 Mpaie3aaTHOCTI
ToauHU B mporect mpari. [ToBHICTIO O€3MeYHMX Ta HEMIKIAJUBUX BUPOOHUUUX
MPOIIECIB HE ICHY€. 3aBJaHHs OXOPOHM TIpalll - 3BECTH JO MIHIMAJIbHOI IMOBIPHICTh
ypaKEeHHS a0o0 3aXBOPIOBaHHS TMPAIIOI0YOTO 3 OJHOYACHUM 3a0e3MeUCHHSIM
KOM(OPTY NMpu MakCUMalbHIN NPOJYKTUBHOCTI Tpalli. Benuke 3Ha4eHHS B OXOPOHI
mpari Mae TEeXHiKa O€3MeKH, IO MPEJCTaBlisse COO0I CHCTEMY OpraHi3amiiftHuX
3aXOMiB 1 TEXHIYHUX 3aco0iB, MO0 3amo0iraroTh BIUIMB Ha TMPAIIOIOYAX 3
HeOe3NeYHUMHU BUPOOHUYMMH YMHHUKAMHU, a TaKO BUPOOHHUYO-CAHITapHI CHCTEMa
OpraHi3allifHMX 3aXxOJiB 1 TUX 3aco0iB, IO 3aro0iralTh MIKIUBI BUPOOHHUUI
daktopu.
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OxopoHa Tpalri TakoXX TICHO TIOB'sA3aHa 3 OXOPOHOK HABKOJHUIIHBOTO
cepenoBuia - armocepu, BOJAOWMHUIN 1 TPYHTYy. 3 METOIO OXOPOHHU 370pOB'S
NpaliBHUKIB y HamIi KpaiHi 3aCTOCOBYETHCS COIUANbHE CTpaxyBaHHSI-CHCTEMa
MaTepiaJpHOrO 3a0e3MedYeHHs B CTapoCTi, y BHUIAJKaX XBOPOOM 1 BTpaTu
mpaie3naTHocTi. BoHa 3MIHCHIOETHCS 3a PaXyHOK CTPaxOBUX BHECKIB MiJIPHEMCTB
(ycTaHOoB, opraHizaiiif) i JOTaIii 3 AEPKABHOTO OIOKETY.

OxopoHa mpuUpoau - 1€ CHUCTeMa 3axOjiB, CIPSIMOBaHI Ha MIATPUMKY
palioHaJIbHOI B3a€MOii MDK JISUIBHICTIO JIIOJAWMHU 1 HABKOJMIIHIM TMPUPOTHUM
CepeNoBHIIEM, IO 3abe3nedye 30epeKeHHS 1 BIIHOBJICHHS NMPUPOJHUX Oararcrs,
palioHanbHe BUKOPHCTAHHS MPUPOJTHUX PECYPCiB MOMEPEHKYIOUi MpsiMe 1 HEMpsiMe
IIKIJIMBUN BIUIMB PE3YyJIbTATIB JISJIBHOCTI CYCIUJICTBA HA TPHUPOAY 1 370pPOB'S
moauHM. Jlyke BaXIIMBY POJIb BIJIrpae MiKpOKJIIMAT BUPOOHUYUX MPUMIIICHD, SKUN
XapaKTepU3y€e€TbCcsl UYWHHUM Ha OpraHi3M JIIOJMHHU TIO€HAHHS TEMIIepaTypH,
CJIEKTPOMArHITHUMH BUTIPOMIHIOBAaHHSIMH, 3 BMICTOM Yy TOBITpPI IIKiJTMBUX PEUOBUH
1 HAsJBHICTIO TIEBHOTO piBHA mymMy 1 BiOpamiii. CaHiTapHUX HOPM 1 BHMOT 0
HABKOJIMIITHROTO CEPEOBUINIAa HA MPOMHCIOBUX MIAMPUEMCTBAX BHKJIAJICHI B
CaHITapHUX HOpPMaxX MPOCKTYBaHHS MTPOMHUCIIOBUX ITiIMPHUEMCTB.

3.3.2. Jlep:kHarJisia 3 0OXOPOHHU mpaii

Bianosinno no 3akony Ykpainu «IIpo oxopoHy mpaiii» aepxKaBHUN HarJsiy 3a
JOTPUMAHHSIM 3aKOHIB Ta 1HIIUX HOPMATHUBHO-TIPABOBUX aKTIB MPO OXOPOHY IMIpalli
3MIIACHIOIOTH CITY>KOM OXOpOHM mparli (1oaaTok 1), nepxaBHI OpraHU 3 HArjsiay 3a
OXOpPOHOIO TIpalli, 3 MUTaHb pajialiiiHOl Oe3MeKu, 3 MUTaHb MOXKEKHOI OE3MeKH, 3
MIUTaHb T1r€HM MpaIli.

Opranu aep’aBHOTO HArJISAY 32 OXOPOHOIO Tpalli He 3aJ1eKaTh BiJl OyIb-sIKUX
rOCIOAAPChbKUX OpraHiB, TPOMAJICBKUX 00'€lHaHb, MOMITHYHUX (OPMYBaHb,
MICLIEBUX JE€P’KaBHUX aIMIHICTpALIid Ta OpraHiB MICLIEBOTO CAMOBPSIITyBaHHS.
[TocanoBi ocobu crneniagbHO YMOBHOBAKEHUX JEP)KaBHUX OPraHiB 3 Harisigy 3a
OXOPOHOIO TIpalli MatTh MPaBo:

* 0e3nepenIKoAHO BIABIAYBAaTH MIAKOHTPOJIbHI MIANPUEMCTBA, (PI3UYHHUX OCIO, SIKI
BUKOPUCTOBYIOTh HaliMaHy IpaiIlto, Ta 3/1HCHIOBATH B MPUCYTHOCTI poOOTOAABLS 200
H0ro MpecTaBHUKA MEPEBIPKY JOTPUMAHHS 3aKOHY;

* BUJABaTU pPOOOTOMABIIIM OOOB'SI3KOB1 JUIsi BUKOHAHHS TPHUIUCH PO YCYHEHHS
MOPYIICHB 1 HEMOMIKIB 1100 OXOPOHH Tparl;

* 3a00pOHATH EKCIUTyaTalliio MiIIPUEMCTB, OKPEMHUX POOOUYMX MICIb O YCYHEHHS
NOpYIIEHb, SIKI CTBOPIOIOTH 3arpo3y KHUTTIO MPAIIOI0UNX;

* TMPUTATATH 70 AJAMIHICTPATUBHOI BIATOBITAILHOCTI MPAIIBHUKIB, SKI TOPYIIAIN
3aKOHOJIaBY1 Ta 1HIIII HOPMATUBHO-TIPABOBI aKTH 3 OXOPOHH TIpaIll.

PoGoTonarenb 3000B's13aHMIl O€3IJIATHO CTBOPIOBATH HEOOXIAHI YMOBHU IS
po0OOTH TocaioBUX 0Ci0 Jep>KaBHUX OPraHiB 3 HATJISAIY 332 OXOPOHOIO Mpalli.
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3.3.3. ®dynkuii /lep:kHATIs10X0POHIPaIi

Jlep>KHar s, 10XOpOHMIpAIli BIATOBIIHO 70 MOKJIAJEHUX Ha HHOTO 3aBAaHb:

1) po3pobisie 3a y4acTio MiHICTEPCTB, 1HIIUX [IEHTPAIBHUX OPTaHiB JIeP>KaBHOI
BUKOHABYOi BJaad 1 MpO(CHUIOK HallOHAJIBHY MpOrpaMy MOJIMIIEHHS Oe3MeKu,
TiTi€HU Tpalli Ta. BAPOOHUYOTO CEPEeOBUIIA 1 KOHTPOJIIOE 11 BUKOHAHHS;

2) 3miiicHIOE ynipaBiiHHS [[ep>kaBHUM (HOHIOM, OXOPOHH TIparli;

3) KoopauHye pOOOTY MIHICTEPCTB, 1HIIUX IEHTPAIBLHUX OPraHiB JIEPKaBHOL
BUKOHABYOI BJIaJId, MICIICBUX JEp>KaBHUX aJMIHICTpalliii Ta 00'€IHaHb MiIPUEMCTB
y Taity3i 6€31eKu, TiIrieHy mparli Ta BAPOOHUYOT0 CEPEAOBHIIA;

4) opraHidye 1 3IIMCHIOE JIepXKABHUM HAIIsA 3a: JOJICP)KAHHSIM y TIpoIieci
TPYJIOBO1 MISUIBHOCTI BUMOT 3aKOHOAABUYMX MDKTaIy3€BUX, Tay3€BUX Ta I1HIIMX
HOPMATUBHHUX aKTIB IIIOJI0 OXOPOHHM Mpalli; BIAMOBIAHICTIO BUMOTaM HOPMAaTHBHHUX
aKTiB MPO OXOPOHY TMpalll AIIOYMX TEXHOJIOT1A, TEXHOJOTTYHHX MPOLECiB, MAIIWH,
MEXaHI13MiB, YCTaTKyBaHHs, TPAHCIIOPTHUX 3acO0IB 1 MPUIIALIB, @ TAKOXK NPUI0AHUX
32 KOpPJAOHOM; O€3MEKOI0 1 TEXHIYHUM CTaHOM OYJIOB, CIIOPY[, OOJIaJIHaHHS, THIINX
3aco01B BUPOOHMIITBA, CBOEYACHUM 3a0€3MEUYEHHSM IMPaliBHUKIB CHEIOASITOM Ta
IHIIMMHU  3acO0aMU  1HAMBIAYaJbHOTO 3aXHUCTy 1 YTPUMaAHHSAM iX BIAMOBIJHO M0
YUHHUX  HOPMAaTHBHMX  aKTiB;  BUTOTOBJCHHSIM, MOHTaXEM, PEMOHTOM,
PEKOHCTPYKI[I€I0, HAJIArO/)KEHHSM 1  eKCIUTyaTalli€l0  MalluH, MEXaHI3MiB,
yCTaTKyBaHHS, TPAHCIOPTHUX Ta 1HIIUX 3aCO0IB BUPOOHUIITBA 3TITHO 3 BUMOTAMHU
HOPMATUBHUX aKTIB MPO OXOPOHY TMpalli; BIAMOBIHICTIO BUMOTaM MPABWI 1 HOPM 3
OXOpOHHU Tipall OO0'€KTIB BHUPOOHHYOIO, COIIATBbHO-KYJIBTYPHOTO Ta MOOYTOBOIO
MPU3HAYEHHS, a TaKOX THUX, IO OYIYIOTbCS 1 PEKOHCTPYIOIOTHCS; BUTOTOBJICHHSM,
TPaHCIIOPTYBaHHSAM, 30€piraHHsIM, BHUKOPUCTAHHSIM Ta OOJIKOM BHOYXOBHUX
MaTtepiaidiB 1 BUPOOIB Ha iX OCHOBI; MOBHOTOIO BHWBYEHHS POJIOBUI KOPUCHUX
KOIMAaJUH 1 yMOB iX pPO3pOOKH, yMOB OYJIIBHMIITBA Ta €KCIUIyaTalli I1J36MHUK
CHIOpY/A, 3aXOPOHEHHS IIKiJJIMBUX PEYOBWH, BIAXOAIB BUPOOHMIITBA, a TaKOXK
NPAaBUIBHICTIO 1 CBOEYACHICTIO TMepeaadl pOJOBHIN KOPUCHUX KOMAIMH IS
IIPOMHCIIOBOTO OCBOEHHS; TOJEPKaHHSAM BHUMOT IIIOAO OXOPOHM HAJAp MPHU BEACHHI
poOiT 1Mo iX BUBYEHHIO, BCTAHOBJICHHI KOHAMIIIN HAa MiHEpaJIbHYy CHPOBHHY, pO3po0IIi
POJIOBHUII] TBEPIUX, PIAKUX 1 Ta30MOAIOHMX KOPHUCHUX KOMAIMH 1 BUKOPUCTaHHI HAJIP
JUTSL 1IJIeH, HE TMOB'SI3aHUX 3 BUAOOYBAaHHSM KOPHUCHUX KOTAJIWH; 3a0€3MCUYCHHSIM
paIioHAIbHOTO BUKOPUCTaHHS MIHEPAJbHUX PECYPCIB MpH iX mepepoOIll, HalOIbII
MOBHUM 1 KOMIUIGKCHUM BHJIyYCHHSIM HAsSBHUX KOPUCHUX KOMIIOHEHTIB;
MIPOBEICHHIM KOMIUIEKCY MapKIIEHAEPChKUX 1 T€OJIOTTYHUX POOIT; POOOTOIO0 CITykKO
BHYTPIBIJOMYOTO KOHTPOJIIO 32 CTAHOM OXOPOHHM TMpalli, CIY>KO OXOpOHU TMpaill Ta
IHIMUX CTPYKTYPHUX MIAPO3ALIIB MIANPUEMCTB IIOAO CTBOPEHHS OE3MEYHUX 1
HEIIKIJIMBUX YMOB TIpalli; TOTOBHICTIO BOEHI30BAaHMX Ta IHMMX TMpodeciitHux
aBapiiHO-pATYBaJbHUX  (OPMYBaHb,  ABAPIMHO-AUCIETUYEPCHKUX  CIOYKO0 70
JIoKaJi3aIii i JikBigaLii aBapiu.

Jlep KHarJIsIIOXOPOHIIpalll 3A1MCHIOE B MEXaX CBO€1 KOMIIETEHIIIT JIepKaBHUMN
HarJIsgl Ha MIAOPUEMCTBAX, B YCTAHOBAaX M OpraHizalisgx He3alexHo BiI (opm
BJIACHOCTI, a TaKOX 3a BUPOOHUYOIO AISUTBHICTIO OKpeMux mignpuemiis. [lopsmok
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3MIMCHEHHS HArJsIy Ta MepesliK TaKuX, 110 KOHTPOIIOIThCS, 00'ekTiB MiHOOOpOHH,
MBC, Cnyx6u Oesneku. Ilpukopmnonnux Bikick. HarionanpHOi rBapaii Ta 1HIIMX
BICbKOBUX (OpMyBaHb, Ji€¢ TMpPALIOIOTh OCOOM 3a TPYAOBUMHU JOTOBOPAMH,
BU3HAUYAIOTBCA  yrogamMu MDK  JlepKHArmsgoxXopoHmpaii Ta  3a-3HaYCHUMH
MiHICTEpCTBaMHU 1 BigoMcTBaMu. llepiogMyHICTP OOCTEXKEHHS MIANPUEMCTB Ta
00'eKTIB BCTaHOBIMIOEThCS KOMITETOM 3a51€’KHO BiJl CTaHy YMOB Ipalli Ta MOTEHIIMHOT
HeOe3NeKn BUPOOHUIITBA;

5) peectpye 00'€KTH ra30BOro KOMILJIEKCY, KOTEJIbHI YCTAHOBKU 1 MOCYJUHHU,
[0 TPAIIOOTH ]I TUCKOM, TPYOONpPOBOAM IS MapHu 1 Tapsdoi BOJU, IMiTHOMHI
CIIOpY/ZIH, CKJaau BUOYXOBUX MarepiajiiB Ta IHIII OO0'€KTH, IO MOTPeOyIOTh
peecTpaliii BIMOBIIHO O YNHHUX HOPMATUBHUX aKTiB;

6) MPOBOJUTH: EKCIIEPTU3Y IPOCKTIB OYIIBHUIITBA (PEKOHCTPYKIIii, TEXHIYHOTO
MepeOCHaIEHHS ) MANPUEMCTB 1 BUPOOHUYINX 00'€KTIB, pO3pOOOK HOBUX TEXHOJIOT1H,
3ac00iB  BHpPOOHMIITBA, 3acO0IB KOJIEKTUBHOTO Ta 1HAMBIAYaJbHOTO 3aXHUCTY
MpaIOI0YMX Ha BIJAMOBIAHICT X HOPMATHMBHUM akTaMm MpO OXOpoHy mpaii. bepe
y4acTh y MPUUHATTI B €KCIUIyaTalild BUPOOHUYUX OO'€KTIB; BUOIPKOBY NEPEBIPKY
HAsIBHOCTI 1 BUKOHAHHS MPOEKTIB BEAEHHS POOIT MO I'eOJIOTTYHOMY BUBYEHHIO HAJp,
PO3pOOKH POAOBHIL KOPUCHUX KOMAJIWH 1 OyAIBHUUTBA MIA3EMHUX CIOPYH, 3aXOJIIB
11010 3ar00iraHHs 1 YCYHEHHs! IIKIJJIMBOTO BIUIMBY TIPHUYMX POOIT HAa OyJIHMHKHU Ta
CIOpPY/H, & TAKOXX YCTAHOBJIEHOT'O MOPSJIKY OOJIIKY, CTaHy 1 pyXy 3amaciB KOPUCHHUX
KONAJIMH, epepoOII0BaHOT CUPOBUHU Ta IX BTPAT; TEXHIYHUHN OIS 1 BUPOOYBaHH I
00'€KTIB KOTJIOHATJISIY, Ta30BOr0 KOMIUIEKCY, MIAHOMHUX CHOPY/ Ta IHIIUX 00'€KTIB
Ha iX BIANOBIJHICTh BCTAHOBJICHUM BUMOTraM, KOHTPOJIIOE CBOEYACHICTh MPOBEICHHS
TaKOro HarjsiAy 1 BUPOOYBaHb MIANPUEMCTBAMH, YCTAHOBAMU Ta OpPTaHi3allisiMH;

7) BUIae: A03BOJIM HA BBEJICHHA HOBUX 1 PEKOHCTPYHOBAHUX OO0'€KTIB
BUPOOHUUOTO Ta COIIAbHO-KYJIBTYPHOTO MPU3HAUYCHHS, a TAKOK HA MOYATOK POOOTH
CTBOPEHMX MINPUEMCTB, BUTOTOBJICHHS 1 MepeAadyy y BUPOOHHMIITBO 3pa3KiB HOBHX
MalluH, MEXaHi3MIB, YCTaTKyBaHHS Ta I1HIIMX 3aco0iB BUPOOHUITBA, Ha
BITPOBAKCHHSI HOBUX TEXHOJIOT1{; BUTOTOBJICHHS, BUTTPOOYBAaHHS, MOHTaX, PEMOHT,
PEKOHCTPYKI[I}0, HAJIArOJI)KEHHS Ta €KCIUTyaTalll0 MapoBUX 1 BOJOTPIMHUX KOTJIB 1
MOCYJIMH, IO MpPAaIlolTh MiJ] TUCKOM, TPYOOINPOBOIIB Uil Mapu M rapsvoi BOIH,
NIJAOMHUX CHOPYJA, YCTaTKyBaHHS 1 TEXHOJIOTIUHUX O0'€KTIB Ta30BOr0 KOMILIEKCY;
TipHAYI BIBOAM HA BCl BUJIM KOPUCTYBAHHS Hajapamu (KpiM BUI0OYBAaHHS KOPUCHUX
KOTAJWH MICIIEBOTO 3HAYEHHS; CBIJIONTBA HA TPAaBO MPUAOAHHS TMPOMHUCIOBHUX
BUOYXOBUX MarepiaiiB MiAMPUEMCTBAMHU W OpraHi3allisiMy, JO3BOJIM HA MPOBEJCHHS
MIIPUBHUX POOIT 1 BUTOTOBJICHHSI HAWIMPOCTIMIMX BHOYXOBHX PEUOBHMH HA MICIISX
poOiT;

8) po3poObisie 13 3alydeHHSIM MIHICTEPCTB 1 BIJIOMCTB Ta 3aTBEPIKY€ HOBI,
NEpPEersiiae, CKACOBYE, MPUIMHSAE YUHHICTD JCPKAaBHUX MIKIaly3eBUX 1 raay3eBHX
HOPMATHBHUX aKTIB 3 OXOPOHH Ipalll, a TAKOX 1HII1 HOPMATHUBHI aKTH BIAMOBIIHO J0
CBOIX IIOBHOBA)KCHB;

9) moromxye: cTaHAapTH, TEXHIYHI YMOBHM Ta 1HIII HOPMATHUBHO-TEXHIYHI
JIOKYMEHTH Ha 3acO0M BUPOOHMIITBA 1 TEXHOJIOTTYHI MPOIIECH, IO MICTATh BUMOTH 3
OXOpOHHU Tpalli, a TAaKOX NpaBWiIa Ta IHCTPYKLII CTOCOBHO POOIT MO BUBYEHHIO,
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BUKOPHUCTAHHIO 1 OXOPOH1 HAJIp, MepepoOIll MiHEpAILHOT CUPOBUHM; HOPMH BiAOOpY 1
BTpaT KOPHUCHUX KOTMAJIWH Ha HiI[HpI/IGMCTBaX 0 3aiiMaroThCs BI/II[OGyBaHHﬂM
TBEPIUX, TA30MOMI0HUX KOPUCHUX KOIAJIWH 1 T1APOMiHEPATBHIX pecypc1B MTATaHHS
3a6yz[0131/1 POJIOBUINl KOPUCHUX KOMAJWMH 1 CHOUCaHHS iX 3amaciB 3 OanaHCcy
iAIPUEMCTB (KpIM KOPUCHUX KOMAJIMH MICIEBOTO 3HAUYEHHS; 3aX0 I0JI0 3aXUCTY
3JIOPOB'Sl Ta )KUTTA MPALIBHUKIB 1 HACETICHHS y pa3l HAJAXOKEHHsI Ha IiAMPHUEMCTBO
HOBHX HEOE3MEUHUX PEYOBHUH a00 MEPEBUILEHHS JOMYCTUMUX 00'€MIB iX 30epiraHHs;

10) opranizye pazom 3 JlepkCTaHAAPTOM MNPOBEJEHHS cepTHdIKaIlli MaIluH,
MEXaH13MiB, YCTaTKyBaHHS, TPAHCIIOPTHUX 3aC001B, TEXHOJIOTTYHUX MPOIIECIB 1 pOOIT,
CTaHJApTU Ha SKI MICTATh BUMOTH IIOJO0 3a0e3ledyeHHs Oe3MeKd Ipalli, KUATTS 1
310pOB'S JTIOICH;

11) npuitmae HOpMaTUBHI aKTH-TIPO HABYaHHS 3 MUTaHb OXOPOHHU Mpalll;

12) 3miiicHIOE 00K Ta aHaNI3 aBapiil 1 HEIIACHUX BUIAJKIB Ha BUPOOHMIITBI,
po3po0isie Ha 1ii OCHOBI MPOMO3MIIT Tpo NPOPUIAKTUKY aBapldHOCTI W
BUPOOHUYOTO TPABMATHU3MY;

13) 3abe3neuye NpoBeIEHHS JOCHIIHULIBKOI poOOTH 3 MUTaHb OXOPOHU Mpalli
W miagBUIIEHHS €()EKTUBHOCTI JEpPKABHOTO HArJSIy, KOOPAUHYE 1 TMOTOIKYE
TEMaTU4Hl TUIAaHU HAyKOBO-IOCIIIHHMX POOIT; 3A1MCHIOE KOHTPOJIb 3a peani3ali€ro
HAyKOBO-TEXHIYHUX MPOTPaM 3 IMUTAHb, IO BXOATH A0 HOTO KOMITCTCHIIIT,

14) Bene iHdopMaliitHO-pO3'ICHIOBAIBLHY pOOOTY depe3 mpecy, TeieObadeHHs,
pamio Ta iHII 3aco0uM MacoBoi iHpopmarlii moao0 BUMor 3akoHy Ykpainu «IIpo
OXOpOHY Tpaill», MpO CTaH aBapiiHOCTI W TpaBMaTU3My B CYCHUIBHOMY
BUPOOHUIITBI;

15) Bunae TexHiuny, iHpopmaiiiHo-10B1IKOBY (B TOMY 4MCIi iHGOpMAIITHUI
OrojieTeHb) Ta IHOIY JITepaTrypy 3 Oe€3NeKku IMpaii, OXOPOHM HaAp, HArISAA0BOI
ISTIBHOCTI,

16) po3risgae mpoMmo3uIlii 1 3aMUTH 3 MUTAaHb, MO0 BXOJATH J0 KOMIETEHIIIT
Kowmirery;

17) 6epe yyacTh B MI>KHapOJIHOMY CHIBPOOITHUIITBI B raidy31 OXOpPOHH Mpali Ta
BUKOPUCTAaHHS HAJp, BUBYAE, y3arajbHIOE 1 MOLIMPIOE CBITOBUM JOCBIJ, OPTaHi3ye
BUKOHAHHS MI>KHAPOJHMX JOTOBOPIB 1 Yroja 3 NUTaHb O€3MEeKH, TIr€HW Mpaii Ta
BUPOOHUYOTO CEPEIOBUIIA;

18) po3pobiise mpomo3uiii Tpo MarepiadbHe 1 COLIAIBHO-IOOYTOBE
3a0e3mnedeHHs TpaiiBHUKIB KoMiteTy, MiANPUEMCTB, YCTAaHOB 1 OpraHi3aiii, IIo
BXOIATh 10 Horo cdepw yImpaBiiHHSA, Ta BHOCHTH Ix Ha PO3TJISA  BiJMOBITHUX
OpraHis;

19) 3nilicHIOE ympaBiHHS MaWHOM, IO € y 3arajibHOJACP)KaBHIA BIIACHOCTI
MIPUEMCTB, YCTAHOB Ta OpraHi3ailiii, o BXoAsaTh 10 chepu ynpapiinag KomiteTy:
npuiiMae pIMICHHS TPO CTBOPEHHS, pPEOpraHi3alliio, JIKBIIAIIK TiAIPUEMCTB,
YCTaHOB Ta OpraHizailiii, 3aCHOBaHUX Ha 3arajbHOJCpPKaBHIM BJIACHOCTI, 3aTBEPIKYE
iX cTaTyTH (TIOJI0KEHHS), KOHTPOJIIOE iX JOTPUMAHHS Ta MPUHAMAaE PIICHHS Y 3B'S3KY
3 MOPYIICHHSIM CTaTyTiB (IIOJIOKEHB); YKIAJA€ 1 PO3pUBAE KOHTPAKTU 3 KEPIBHUKAMMU
NIJIPUEMCTB, YCTAaHOB Ta OpTraHi3aliid; 3A1MCHIOE KOHTPOJb 3a €(QEeKTHBHICTIO
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BUKOPUCTaHHA 1 30€pEKEHHSAM 3aKpiIICHOTO 3a MiJNPUEMCTBAMHU, YCTAHOBAMHU M
OpraHi3allisiMu JIep>kaBHOTO MaifHa.

3.3.4. Iucuuniinapua, agMiHicTpaTuBHA, MaTepiajbHa i KpUMiHAIbHA
Bi/IIOBIJAJILHICTH 32 MOPYLIEHHSI OXOPOHU Npaii

3a mopylIeHHS HOPMAaTUBHO-TIPABOBUX aKTIB 3 OXOPOHHU IIpalli, CTBOPCHHS
MepPEenIKol Il JiSUTbHOCTI TMOCAJOBUX OCIO OpraHiB JEp>KaBHOTO Harjsay 3a
OXOPOHOIO Tpalll BUHHI 0COOM MPHUTATAIOTHCS JI0 BIAMOBIIAIBLHOCTI 3T1THO 3aKOHIB.
PoGiTHHKH, Y pa3l HEBUKOHAHHS HUMH BUMOT O€3MEKU, BUKJIQJACHUX B IHCTPYKIIISAX 3
O€3MeUYHnX METOJIB POoOIT 3a mpodecisiMu, 3aJeKHO BIJ XapaKTepy IOpPYIICHD,
HECYTh  BIJAMOBINAJIBHICTG Yy  JUCIUIUIIHAPDHOMY, aJIMIHICTpaTUBHOMY  abo
KpUMIHAJLHOMY  TIOPSAKY. JlucuuIuiiHapHa  BIANOBIANBHICTE  PETYJIOETHCS
Konekcom 3akoHIB mpo mpaiio 1 nepeadadae Takli BUAM MOKapaHHA, SK JOTaHa Ta
3BIJIbHEHHS.

AnMIHICTpaTUBHAa  BIONOBIJANBHICT  peryitoerbca  Kogekcom — mpo
aJIMIHICTpaTUBHI MPABOMOPYIIEHHS 1 Nependayae HaKIAJIEeHHS Ha CIy)OOBHX OCiO,
IrpOMa/JISIH-BJIACHUKIB WITpadiB y po3mipl Big 2 A0 14 HeonmoJaTKOBaHUX MIHIMYMIB
JIOXO/IIB TpoMaisiH. MaTepiaibHOIO BIAMOBIIAJIBHICTIO TIEpe0aYeHO BIIIIKOIyBaHHS
30UTKIB, 3aBAaHUX MIANPUEMCTBAMH IMpaliBHUKaM (a0o ujieHaM iX cimeil), sKi
MOCTPaXKJAJIH BiJI HEIIACHOTO BUIAJIKY a00 npod3axBOPIOBaAHHS.

[TocagoBi ocobu miAnpueMcTB a00 TPOMAASTHU — CYO'€KTH TIIMPUEMHUIIBKOT

JISJIBHOCT1, BUHHI y TIOPYIIEHHI BUMOT 3aKOHOJIABCTBA IIPO OXOPOHY Mpalli, SKIIO 11€
HNOPYIIEHHSI 3aloJisl0 IIKOAY 3[0pPOB'I0  IMOTEPIIOro, MPUTATAIOThCS 10
KPUMIHAJIBHOT BIANOBIIANBHOCTL: mTpagom 1m0 50 HEONMOAATKOBAHUX MIHIMYMIB
JOXOA1B TpoMaJsiH a00 BUIPAaBHUMH poOOTaMU Ha TEPMiH A0 2-X POKIB. A SKIIO I
MOPYIICHHS CHPUYMHUIN 3aru0enb JI0JeH, TO IocajoBl 0coOM MOXYTh OyTH
1030aBJIeH1 BOJII HA TEPMIH A0 7-MU POKIB.

Bianosinno no 3akony Ykpaiau «IIpo oxopony mpartii» Aep>KaBHHUM HarJsII 3a
JOTPUMAHHSIM 3aKOHIB Ta 1HIIUX HOPMATHUBHO-TIPABOBUX aKTIB MPO OXOPOHY TIpaili
3MIMCHIOIOTH CIY>KOM OXOpOHUW Tpall (HojgaTok 1), mepaBHI OpraHu 3 HaArJISIAy 3a
OXOpPOHOIO TIparli, 3 MUTaHb pajialiiiHOl Oe3MeKu, 3 MUTaHb MOXKEXKHOI Oe3NeKu, 3

MUTaHb T1T1€HU Opalli.
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3.4. 3araabHi pekoMeHaauii 3i 3HUKEHHS IIYMiB IPpU po0OTi MalIMHI
[IpoananizyBaBimii  OCOOJMBOCTI  IMIKUIMBUX  (haKTOpPIB,  HABOIAUMO
peKoMeH Iallli 31 3HWKEHHS IIyMiB IIPH POOOTI MAIlIMHU, & TAKOXK OYIKyBaHUH e(deKT

B1JI iX 3aIpOBaPKEHHS B yMOBaX BUPOOHHUIITBA.

3.2. Ilepemnik neskUx 3aXO1B MO 3HIKEHHIO IIYMiB.

PexoMmenmamii OuikyBanuii epexT
KoncTpykTopcehki 3axoau

3acTocyBaHHA AaKyCTHYHUX (UIBTPIB y BUTISAAL | 3HMKEHHS PiBHS 3ByKOBOTO THCKY Ha
HEMETAJIEBUX KiJellb, BCTAHOBJICHUX HAa KOPIIYCi | BACOKMX Ta CEepeaHiX yactoTax Ha 17
IIIATHAKIB 200 Y BUTIIAII HEMETaJIeBUX KOpPIyciB | 1b

['epmeTH3aliis BHyTPILIHIX TOPOKHUH Te xx na 10 nb

3aMiHa MIAPUKOMIAIIUMHKUKIB 3 KOHycHuXx Ha | Tex Ha5 nb

H_IapI/IKOHiI[H_II/IHHI/IKI/I 3 JIJATYHHUM KiJ'IBI_[eM

TexHonoriydi 3axoau

PobGoTa Ha HIKHIN rpaHUIi JKOPCTKOCTI OCTOHHOI | 3HM)KEHHS PiBHS 3ByKOBOTO THCKY
CyMiri

3acTocyBaHHS  3BYKOI30JIIOIOUMX KOXyXiB, 110 | Te x Ha 20...25 nb
repMETU3YIOTh IIyCTOTHI YTBOPEHHS

Binginenss (dbopMyBaIbHOTO mnocra B | YCyHEHHs JpKepena uyMy
3BYKOi130JIbOBaHE TPUMIIICHHS

Excruyaraniiini 3axoau

CBoeuacHe 3MallleHHs, MIATATYBaHHA OontoBUX | CTpUMyBaHHS 30UIBIIEHHS IIyMy B

3’€IHaHb, 3aMiHa MAMUITHUKIB npolieci eKcIuryararii

3.5. [Iporuno:ke:xkHi 3axo0au nNpu poodoTi i3 OyAiBeTbHUMH MAITUHAMHU.

MoXexXHa N p o ioMHee yT YATKORY BHKOHAHHI BCTAHOBJICHOTO
IPOTHUIIOKEKHOTO PEKUMY, KU rapaHTye Oe3NeuHy eKCIUTyaTallil0 MPOMHCIOBUX
MIIPUEMCTB, OKpEMHX OyJiBesb, CIOPYJ, BUPOOHWYMX YCTAHOBOK, MAIIWH,
npwiaaiB Ta amapatiB. Lleil pexxum TPYHTYEThCS Ha 3a3falieTib pPO3pOOJIECHUX
npaBuiax Ta IHCTPYKIIAX, SIKI BIANOBIZAIOTH YMOBaM pOOOTH BUPOOHUYOTrO
YCTaTKyBaHHSA 1 TEXHOJIOTTYHOMY MPOLECY MIANPUEMCTBA. TOMY BCiM, XTO MPALIOE HA
JAHOMY TIJMPUEMCTBI, HEOOXIMHO [00pe 3HaTH, HacamImepes, TEXHOJOTTYHUN
npolec BUPOOHUITBA 1 NPUYMHUA BIAXWUIEHHS BiJ HOPMaJbHUX YMOB poOOOTH
yCTaTKyBaHHS.
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HavanbHuky 11exiB, onopsiKyBadbHUX JUIBHULB (MalCTepeHb, CKIIAJIIB TOIIIO)
abo ocoOwu, BIAMOBIAAJIbHI 32 MOXKEXKHY Oe3MeKy, Mepil HK JOMYCTUTH 0 POOOTH
HOBOIIPUIHSATOTO MpalliBHUKA, 3000B's13aH1 BIEBHUTHUCH Y TOMY, IO BiH MPOMIIOB
NEPBUHHUN MTPOTUTIOKEKHHUMA IHCTPYKTAK.

KpiMm mnpoBeneHuX MNPOTUIIOKESKHUX 1HCTPYKTAXIB CJI1J OpraHi3oBYyBaTH 1
MIPOBOJAUTH MOXKEKHO-TEXHIUHI MIHIMYMH.

HeoOximHo 3BepHyTH iX yBary Ha NepmIonpuuuMHy moxexi. o mnpuuun
BITHOCSTBCH:

1. HecnpaBHicTh enekTponpoBoaku. HaiiOinbiry HeOe3neky MpeacTaBisioTh
ICKpH, SIK1 MOKYTh BUHHUKHYTH TIPH MOTaHIH 130711111 a00 KOpOoTKOMY 3amukanHi. [1pu
MOTAJaHHI Ha TIOBEPXHIO 13 3AIMIIKAMU TEXHIYHUX PITUH BOHH MOXYTh NMPU3BECTH
10 3aliMaHHS.

2. ABapiga, B pe3ydbTaTi SKOI TMOPYUIYETbCS IUIICHICTh MPOBOJIKH 1
TepPMETUYHICTh PI3HUX TPYyOONpoOBOJIB a00 €MKOCTEH TPaHCHOPTY BHACIIIOK YOTO
TEeXHIYHI pIIMHUA 200 TMajbHE MOXKYTh MOTPANUTUA HA BIIKPUTI MPOBOJU, BUXJIOIMHUN
KOJIEKTOp a0 po3neydeHi AeTall Ky30Ba.

3. KypiHHs BOA1iB i1 Yac 3ampaBKU TPAHCIOPTY ab0 3a KEPMOM.

4. Hezakpimienuii akymysasitop. Ha HepiBHIN 10po3i abo y pasi nepekugaHHs
OyIiBeNbHOT MaIlIMHUA 200 TPAHCIOPTY BIH MOXKE 3aMKHYTH Ha Ky30B 1 IPUBECTHU J10
3aiMaHHS.

5. BukopucTaHHs TOPIOYUX PIIUH IJis1 BUJAICHHS Opyly 13 JeTajell MalluHH.
Y npoMmy BumNajgky OEH3MHOBI a00 CHHUPTOBI IUIIMU MOXYTh CHAJAXHYTH MPH
HarpiBaHH1 Ky30Ba a0o MOMnaJaHHl CUTapEeTHOrO OMYKa.

6. BuUkopucTaHHA BIJIKDUTOTO BOTHIO (MAasUIbHOI JIaMMM) Ui MPOTpIBaHHA
JBUTYHA B3UMKY.

7.1lpu poOOTI MamMH MOXKEX1 y OUIBIIOCTI BUMNAAKIB BHUHHUKAIOTH Yepe3
MepPEeBAHTAXKEHHS €JIEKTPOABUTYHIB, €JIEKTPOIPOBO/IIB 1 €JIEKTPOMEPEXK, B pE3yJIbTaTI
4Oro JIPOTHU HArpiBalOThCs BUIIE TOMYCTUMHUX HOPM YU 1CKPSITh.

MamuHyu 4d TpUMIIIEHHS, B SKUX 3HAXOMATHCS EIIEKTPUYHI TPHUCTPOI,
3a0e3MevyBaTUCs BYTJICKUCIOTHIMHI BOTHETACHUKAMHU, y SKHX BOTHETaCHA PEYOBHHA
HE € eNeKTpoIpoBiHOW. KpiM Toro, B mpUMIILIEHHSX, A€ PO3TAIlIOBAaHI MAIlWHU,
HEO0OX1THO MaTH MPOTUIIOKEKHE BOJIOTIOCTAYAHHS.

[Ipy BUHHMKHEHHI MOXEXI1 CJ1J] HETallHO TMOBIJIOMUTH B TOXEKHY OXOpPOHY.
Skmo mnepenbaueHa CIEKTpUYHA TOXKE)KHA CHUTHAJI3aIlis, HEOOXITHO HEH0
ckopuctatucs. J{o mpuOyTTs MOKEKHOT OXOPOHU TYIIUTH TMOXKEXKY CI1J] IEPBUHHUMU
3acobamu. [lepm 3a Bce Tpeba 3aKpuTH BIKHA 1 BEp1 B MPUMIIICHHSIX, OCKIJIBKU TPU
NpOTATaxX TMOCUJTIOEThCS HAIXOJKEHHSI CBIKOTO TIOBITPS 1 BOTHHUIIE TOXKEXI
TOIITUPIOETHCA.
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OnHoyacHO 3 TaciHHSAM MOXKEX1 HAAAlTh JOMOMOTY JIOJSM ISl BUXOIY
Ha30BHI. [lepecyBaTucs B 3aniyieHOMY MTPUMIILIEHHI CIIi/1 B3JIOBXK CTIHH 1 3ITHYBLINCH,
OCKUIBKM 3HHU3Y B3JIOBX CTIHHM 1 3ITHYBIIMCH, OCKUIBKH 3HHU3Y IUMYy MeHIe. J{is
MOJICTILICHHS! JAMXAHHS POT 1 HIC NPUKPUBAIOTH XYCTKOIO, IIO 3MOYEHa BOJOIO.
Opexy, 1O 3aropiyiacs, Ha JIOJUHI HEOOX1THO TYIIUTH, HAKPUBAIOYH 1i OJICKEI0 YU
TKaHUHOIO, sIKa 30MBAa€ MOJIYM s 1 IEPEKPUBAE JOCTYIT MOBITPSI.

Bunukaroue monym’ss racsTh 3aco0aMH TOXKEKOTAaciHHS 3 BpaxyBaHHIM
BJIACTUBOCTEH Majarouux MarepianiB. Ilpum TOpiHHI  €JIEeKTPONPOBOAIB UM
eJIEKTPOYCTAaTKyBaHHS MEPII 3a BCE iX CII 3HECTPYMHUTH 1 TYIIUTH BYTIECKUCIOTHUM
BOTHETACHUKOM YU TMICKOM. EJEKTponpoBOAKY MOXHa TacHTH BOJOIO JIMIIE TpU
YMOBI, AKIIO BOJa MOJAETHCS HE KOMIIAKTHUM CTpyMeHeM, a Opu3kamu. B mpomy
BUIAJIKY JIIOJMHA HE OMUHAETHCS MiJ| HANPYyTrow cTpyMy. [apsidi CTIHU MOJIMBAIOTH
BOJIOIO 3BEPXY, 11100 CTiIKaro4a BOAa 0XOJIOKyBaja BCIO IIOBEPXHIO CTIHU.

KepiBHUK raciHHs MOXEXI1 CMOYaTKy OPraHi30BY€ PO3BIAKY BOTHHII MOXKEXI,
HUIAXU €BaKyalli JroAeil 1 MaTepiaJbHUX LIHHOCTEH, IIJISXU MOUIMPEHHS BOTHIO. B
3aJIEKHOCT] BiJl OTPUMAHUX CBIAYEHb MPUIAMAIOTh PIMICHHS IO MPOKIAMYyBaHHIO
PYKaBHHUX JIHIA BiJ HaWMOMMXKYMX JKEpesa BOIM, BHOOpPY MO U ii CTBOJIB 1
3aCTOCYBAHHIO 1HIIIMX BUJIIB MOXKEKHOI TEXHIKH.

100 mnonepenuTH BPaKEHHS EICKTPUYHUM CTPYMOM TIpU  TaciHHI
€JIEKTPOYCTAaTKyBaHHs, JIIOJSM, LIO MPAIOOTh 31 CTBOJIAMH, CJIiJ HAJIBaTU Ha
PYKaBHIIl €JIEKTPOTEXHIYHI PYyKaBUIl 3 JATYHHOI CITKH. OCTaHHI TMOEIHYIOTh
MIPOBOJIOM, SIKUW TPOXOUTSH 1] CIICHIOISTOM, 3 MIOIIBAMHU 3 JIATYHI 1 Mi/Il.

113



JIITEPATYPA

1. Isanuenko @. K., bonmape B.C., ta in. “Pacuersl rpy30moabeMHBIX U
TpaHcnopTupyromux MamuH.”’- K.Buma mk. ["'onoBHOe n3n-Bo, 1978-574c.

2. laiinamaka B.®. “I'py3onoasemusie Mamunel”. - K.Buma mk. ['onoBHOe u31-
Bo, 1989-328c.

3. Baiicon  A.A.  “IlogbeMHO-TPAHCHOPTHBIC  MAIIMHBI  CTPOUTEIBLHOMU
MPOMBIIIJIEHOCTH ATJac KOHCTpYKIui. M-:Mammnoctpoenue, 1976-152c.

4. TlpaBuna OymoBU Ta O€3MEYHOI EKCILTyaTallli BaHTaKOMIAHOMHHUX KpaHIB.-
X.:®opt,2002-416c.

5. Anexcannpos M.II. “IlogbemMHO-TpaHCHOpTHBIE MamMHBL -M.: Bricas
mik.,1985-519c.

6. E. M. IleB3uep. CripaBo4HHK 10 eneKTpoTexHuke. M.: Beicur. mik. 1985.

7. 3akoH Ykpainu “TIpo oxopony mpari”(cT.1).

8. ACTY 12.0.003-74 CCBT “Hebe3meuni Ta mKiAIMB1 BUPOOHUY1 (haKTOpu .

9. ACTY 12.1.005-88 CCBT “3aranpHi caHITapHO-TITI€EHIYHI BUMOTH JI0 MOBITPS
po060YOi 30HK.

10. CHulI 11-4.79 TlpuponaHe Ta IITy4YHE OCBITICHHS HOPMH MPOEKTYBaHHS
M. Crpounsgar. 1980-110c.

11. JCTY 12.1.003-90 CCBT “lllym. 3aransHi BUMOTH O€3MeKu”.

12. JCTY 12.1.012-82 CCBT “Bi0pariisi. 3araiabHi BUMOTH O€3MeKu”.

13. JACTY 12.1.030-81 CCBT “Enekrtpobe3rieka, 3axHCT 3a3eMJICHHS,
3aHYJICHHS .

14, [1Y2-82. IlpaBuna OyIOBM €JIEKTPUYHHMX YCTAHOBOK. EnexkTpuune
o0JiaTHaHHS CHElIaIbHUX YCTaHOBOK.

15. JACTY 12.1.004-91 CCBT “Iloxexna Oe3Ieka, 3araiabHi BHMOTH .

16. JoBigHuk no kpaHam. Ilig 3araabHOO pelakuier0 JOKT. TEXH. HayK
M.M. T'ox6epra-M.MamunoOyayBanssi, 1988 T1-536¢, T2-559c¢.

17. 3akoH Ykpainu Big 21.11.2002p Ne229-1V “IIpo BHECeHHS 3MiH B 3aKOH
VYkpaian” “IIpo oxopony mparti”.

18. ['OCT 12.0.003-74 CCBT. OmnacHbele W BpeAHbIE MPOU3BOJICTBEHHBIE
dakropsl. Knaccuduxanus Bea. 01.01.75.

19. I'OCT 12.0.007-88 CCBT. Bpennsle BemectBa. Knaccudukamus u
obmue TpedoBanus 6e3onacuoctu. Bren.01.01.77.

20. I'OCT 12.0.005-88 CCBT. Bozmyx paboueii 30Hb1. OO1IME CAaHUTAPHO-
rurueHnyeckue Tpedopanus.-Been.01.01.89.

21. CHulIl 11.04.05-92. CtpoutensHble HOpMBI W TpaBwia. OToruieHHE,
BEHTWJIAIIS U KOHAUITMOHUPOBaHKE Bo3ayxa.-M.: Ctpoituzaat,1993r.

114



22. CHull 11.04-79. CtpoutenbHble HOPMBbI M TMpaBblia. EcTeCTBEHHOE U
UCKycTBeHHOE ocBenienre. Hopmel npoextupoBanus.-M.: Ctpoiinsaar,1980r.

23. 'OCT 12.1.012-90 CCBT. Bubpauusa. OOmmH TpeboBaHUsA
oe3onacHocth.- Ben.01.01.91.

24. I'OCT 12.01.03.003-83 CCBT. OO6mme TtpeOoBaHus 0€30MACHOCTH.-
BBen.01.07.84.

25. JHAOII 0.00-01.03.02. IIpaBuna OyaoBu 1 0Oe3MeyHOl eKCIUTyaTailii
BaHTaxomiaiioMHuX KpaHiB — K.,2002.

26. 'OCT 12.03.002-75* CCBT. Ilpomeccsl mpousBoacTBeHHBIE. OOIIHE
TpeboBanus 6e3onacHoctu. — Been.01.01.76. Usmenen 1991.

27. I'OCT 12.0.030-31. DnekTpoOe30macHOCTh. 3alIUTHOE 3a3eMJICHUE,
3anynenue. — Been.01.01.82.

29. HoBigauk mno kpanax: B 21. T. 1. XapakrepucTtuku MarepiajiiB 1
HaBaHTaKeHb. OCHOBU PO3paxyHKY KpaHiB, iX MPUBOIIB 1 METAJIEBUX KOHCTPYKIIIH.
[Tix 3ar. pen. M. M. I'ox6epra. - JI.: MammnoOynyBanus. Jleninrp. Bia, 1988. - 536¢.

30. A.b. Hapuunpkuii, A.Il. IIlabatiB. MoCTOBI KpaHuW 3arajabHOTO
npusHadeHHs. M,, 1968.

31. A.I'. Mexnep. EnexkrpoycTrarkyBaHHSI MIIAOMHO-TPAHCIOPTHUX MAlIWH.
M., 1965.

32. IBanuenko @.K. Ta iH. Po3paxyHKH BaHTOKOMIIHOMHHX 1
TpaHcnopTylounx wmamuH. — KwuiB. BupaBHuue o0'ennanHs «Buma mkonay,
I'osmoBHE BaaBHUNTBO, 1978, 576 c.

33. I1. T'. I'y3enkoB. KopoTkuii AOBITHUK 10 pO3paxyHKIB JAeTalieil MaIIWH.
M., 1967.

34, B. I. AnypseB. JoBiIHUK KOHCTpyKTOpa-mMamnHoOyaiBHUKa Tom .M.,
1967.

35. ConosgiioB B. /1., @ateeB B. I. KypcoBe npoekTyBaHHs AeTajieil MAIlIMH :

HABHUY. noci6nuk. - Tyna: Bug-so Tynl'VY, 2002. - 338 c.

36. Kozak C. A., lycee B. E., Ky3nenos E.C. ta in. KypcoBe npoekTyBaHHs
BaHTaXoMiAoMHUX MailiuH : HaBuasH., mociOHUK Jj1sl cTyJeHTiB Mail. crier. BH3. -
M.: Buma mik., 1989. - 319c.

37. ATtnac koHCTpyKIii By3imiB 1 getaneid MmamuH : HABYAHD. IlociOHuk /
b.A. BaiikoB, A.B. Knunin, U.K. I'anymuu Tta ix.; Ilig pea. O.A. PaxoBckoro.-m.:
Bun-so MI'TY im. H.3. baymana, 2005.-384c.: my.

38. XKenronora A.U., Kyuepin H.B., KoBansuyk A.U. Kpanu 1 nigiioMHUKH.
Atnac koHCTpyKiii. HaBuanpHUi MOCIOHUK U1t TPOEKTYBaHHS 1m0 Kypey «I[1TMy.
Miucek, Bermmiinn. mkona, 1974. - 116c¢.

39. JoBigHuk no kpanax mix pea. dykensckoro. Tom 1. JI., 1971.

115



40. AnekcangpoB M. II., PemeroB J[.H. Ta iH. migdoMHO-TpaHCIIOPTHI

MalIMHA: ATiac KOHCTPYKIIH - 2-¢ BHUJABHUITBO, mepepad. 1 gom. - M.:
Mammno6yaysanns, 1987. - 122c¢.

41. AnexcanapoB M. I1. miniioMHO-TpaHCTIOPTHI MalvHU. BugaBHUITBO 4-
e. [ligpyunuk mist BH3. M.: Buma mikona, 1972,

42. I'ampar - Kypek JL.LU. ExoHomika i1HXXEHEpHUX PpIllIEeHb B
MalrHOOyAyBaHHI. - M.: MamuHoOynyBanHs, 1986.

43. KoBanes A.IL 3abe3neyeHHs €KOHOMIYHOCTI BUPOOIB
MaIIMHOOYIyBaHHs, 10 PO3poOIA0oThCA. - M.: MammnoOyayBanus, 1986.

44, HopmyBannss mpami  ¢axiBuie HIAI 1 Kb/Mixramy3eBi mertoanyHi
pexomenaiii. -M.: Exonomika, 1990.

45. InatoB M. L., Typosen O. I'. ExoHomika, opraHizaiisi 1 MmjiaHyBaHHS
TEXHIYHOI MiIF0OTOBKU BUPOOHUIITBA. - M. Buma mkoina, 1987.

46. Po3paxyHku eKoHOMIYHOT epeKTUBHOCTI HOBOi TexHiku: JosigHuk/Ilin
penakuiero K.M.Benikanosa. - JI.: MamunoOyayBanss, 1990.

47. [Tamae C. T. Oxopona mpaui. - M.: IIIK BugaBHHLITBO CTaHAApTIB,
2003. - 400c

48. Homin II. A. OcHOBM TeXHIKM O€3MEKH B €IEKTPOYyCTAHOBKAxX: HaBY.

MOCIOHMK IS BH3. - 2-€ BUJABHUIITBO, TIepepo0. 1 jorm. - M.: EneproatomBuaar, 1984
- 448 c.

49. Baitncon A.A. [ligitomHo-TpancnioptHi mammuu: [liapyunuk nius BH3, -
M.: MammnoOynyBanns, 1989. - 512 c.
50. Hegzopos JI.A. Kpanu Bexi 1 aBToMOO1IbHI: HaByaHb, MOCIOHUK

st HaBd. nipod. yu / JILA. Heszopos, M. [I. [lonociH. - M.: BunaBuuuuii 1eHTp
«Axanemis», 2005. - 416 c.

5l. [IpaBmwia npuctporo 1 Oe€3MeUHOi eKCIUTyaTalli BaHTaXKOMIIHOMHUX
kpaHiB. [epxxmicekrexHarmsan Ykpainu, 2000.

52. Paxin B. A. MetaneBi KOHCTpYKIlli OymiBEIbHUX 1 JOPOXKHIX MAIIUH. -
M.: MammnoGynyBanns, 1972 p. - 309 c.

53. Coxkonos C. A. MeraneBl KOHCTPYKIIii MIJAOMHO-TPAHCIIOPTHUX MAlllUH
: HaBuansauii mocionmk. - CIIO.: ITomitexnika, 2005. - 423 c.

54. HoBignuk mo kpanax: B 2 1. T. 1. XapaktepucTuku MaTepiamiB 1
HaBaHTaKeHb. OCHOBU pO3paxyHKY KpaHiB, iX MPUBOIIB 1 METAJIEBUX KOHCTPYKIIH (
B. I. bpayne, M. M. T'ox6epr, U.E. 3srin 1a in.; [1ix 3ar. pen. M. M. T'ox6epra. - JL.:
Mammno0OyayBanns. Jleninrp. Bigaiienns, 1988. - 536 c.

116



TOJTATKHU

117



g tla|  [losHaverHs Haurerybarrs | § | /oo
LlokiurMerHmay/s
AT 705050308 12 18364.05CK JazambHu Buzisad 7
Lkada/ibH O0UHUL
7 Mcm kpara 7
A1l | 2| 705050308 12 18364.05CK Blaok 7
3 Mexarism nepecybarks kpaqa 2
4 Mexariam nepectbarms Biaka 7
A1 | 5| 705050308 12 18364.03CK Mexariam 2onobrozo nidiory 7
AT | 6| 705050308 12 18364.04.LK | Mexariam donomixHozo
auort) H=5m g
AT\ | 71 705050308 12 18364.07(K | KademHud dapadaH 7
KHYBA LlunnomHuy npoexm
Pozpaiub | Lecaperko Jaeanmbr Buznsd dm_| om |\ omb
Kepibrr | ferpnn _ 7 7
Mocmabuy kpar DPAIT 23 BMO-421.
Faft kagr | Hazgperxo
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g 2la|  [TosHavenHs Haurertybars [T

K-cme

Lokyrermay/s

A7 705050308 12 18364.03CK LKa0a/IbHE KDEL/EHHST I

Lknada/isHl oauHUY!

all 705050308 12 18364.06.LK | bapadar riduory

A7 705050308 12 18364.07LK | KademHuw dapaday

Fara dbveyHa

Fara ped kimopa

A7 705050308 12 18364.0802 | Para zamm

Fama dapadara ridiort)

N N (RN N (NN~

7
2
b
7
9 Fara zamm
6
i
8

Fara kadeneHozo dapadaHa

emamy

9\ 705050308 12 183640807  |Bar-wecmepHs 7

Lmays 45 1OCT 1050-88

Lmardapml Buypaoy

1 Lbueyn 1872

77 [ ara TAI1-500

7 Pedykmap [[2-650

NN I

13 Mygma rpuyxHa

KHYBA Lun/iomHuL npoexm

Pospodub | Crocapenko

Am__| fucm Lo

Mexarizm zonobHozo

7 2.

Kepilbrux | /Broko

niaomy

S | e CknadamsHe kpecrerws | PAT 20 bMO-42
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[l03HaYeHHT

Haurerlbarrs

A-Cimb

/Jpur

5

bomn M8 10CT 7789-70

[}

bomn M36 1O0CT 7789-70

bomn M24 10CT 7789-70

bomm M22 10CT 7789-70

[auka M48 1OCT 5915-70

/auka M36 [OCT 5915-70

/auka M24 [OCT 5915-70

NRS DR

/auka M22 [OCT 5915-70

23

Uawoa 48 [OCT 6402-70

24

Uavoa 36 1OCT 6402-70

{flavoa 24 10CT 6402-70

76

Javoa 22 [OCT 6402-70

77

Tz [1P-508-226.50

[OCT 13568-75

(mocapeHko

/PruKo

M

/cm

[anc

Lama

LuniomHUL rpoexm
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g HE [l03HaYeHHST HUL?MEHyﬁUHHH [T

K-cme

Llorkuymermanys

A7 705050308 12 18364.05CK Lka0a/1HE. KDEL/1EHHST

Lknada/msHl OauHULY

all 705050308 12 18364.06.LK  \bapada zo/obvozo nidiory

hapadaH conoMxHozo MIGLoM
705050308 12 18364.07(K  WavemwHuw oapaoaH

7
P
£
4 MemaiokoHompukya Blska
5
6

A7

N NN (NN

/Idbicka zonobrozo nidiory G=40m
[ldbicka donomxHozo
o) l=8m 7

Limardapmmr Bupool

SOz 1877

Lbuzyr 1808

Lbuegr 137

[ anbra TRTT-500
[amra TRIT-400
[amra TK=200

73 Fedyimap L{2-750

%4 Fedykmap [[(2-400

75 Fed kimaop BA-550

6 LreximporaeHim M-63A

MNSNSNAN

NN NN N N NN

KHYBA LunmomHug npoexm

Pogpodub Y ocaperko Jdm__| acm | omb

Kealbrux | /BC - 7 7
= e Biaok

e W CknadanbHe kpecierHs | PAIT apblMo-4zc
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[l03HaYeHHS

Haurertbarrs

K-Cime

/Jpur

Lokurermays

Al

705050308 12 1836 4.04.LK

LknadamibHe. Kpec/1eHHs

Lkmada/ibHl oouHULY

Hapaoar riauomr

Fama douziHa

Fara pedlkimopa

Fara 2amm

NN (WG IN [

Fama oapaoaHa

NN (NN~

{maHdaomer Bupooy

LGz 1808

[anmma TRT-400

Pedykmop [{2-400

/IpLxHa MUypIma

S0 [N

[ MBI WKIG

NN N (NN

Cmanis 45 FOCT 1050-88

bonm MF0 10CT 7789-70

4

bomn M27 1OCT 7789-70

77

bomm M22 [0CT 7789-70

%

bomm MIOTOCT 7789-70

7|

[auka M0 OCT 5915-70

76

[auka M27 10CT 5975-70

76

[auka M27 10CT 5975-70

RN (NN | [N

76

[avka M27 1OCT 591-70

KHYBA

LuniomHun npoexm

Fo3po0ub

{/I0CODEHKO

Kepibuk

Vv

Jab kagp.

Hazqperxo

Mexariar donorxHozo
idiorty B=8m
LK/a0a/ibHe KD/ IeHHS

/im_ | /bom

/bicmt

7

2

PAIT 2o BMO-42c.
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g [I0.3HaYEHHST HaumerL/barrs § [l
79 Ulaida 30 170CT 6402-70 | 4
20 Ulida 3070CT 6402-70 | 6
1 Uaica 30 10CT 6402-70 | 8
¥ Ulaida 30 10CT 6402-70 | 4

Caocaperko _ cm
| _ LI/ IoMHUL 1IP0EKIT >
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[

K-Cimo

g sls|  /Toswaqerns Haumerybarms

Lokyrermay/s

A7 705050308 12 18364.07(CK Lknada/i-He. KDEC/IEHHST

Leman

7 Oou+avka oaoadaHa 7
Lmanb 45 TOCT 1050-88

2 Mamoura U4 [OCTIB0-68 7

3 Kopnyc midlwnukaboi ongpy
(157007 412-85

4 Apuuka mduurukabol ongpy 2
(157007 14712-85

] Bicy dapadaHa 7
Cmame 45 10CT 1050-88

6 Bmywa Cmanw 45 1OCT 1050-88 7

7 ABmymwa Umaw 45 [OCT 1050-88 7

8 Bmyva Umaw 45 TOCT 1050-88 7

9 ADuLLKa MGLUNHUKG HACKPISHA 2

(H-15 1007 1%712-85
10\ 705050308 12 7183640903 |Kpuuka niduunuka HackpisHa 7
(157007 1412-85
77| 705050308, 12 18764.0902 | Apuwwa riduwurvioka zayxa | 7

(-5 1007 712-85

17 Komniexim rpok/aadox 7
Cnavw 45 1OCT 1050-88
73 lopypoba wavda 2
(o 20 1OCT 1050-88
KHYBA Lun/ioMHuL rpoekim

Pospooub | Cmwcapesko
Kepibrux | /lecoko

” z
Bomarolbyiers kaoe/ibHozo = M;f /wrzf

i Spa PAIT 25 BMO42c
AT LkAada/ibHe Kpec/1eHHs
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[l03HaYeHHST

HaurerbarirHs

A-Cme

[,

74

LambHUK

Lmas 75 1OCT 1050-88

)

Jpoka

Lmarb 45 [OCT050-88

6

Bmyka

bpo1oPT a7 5077-74

Lmandapm- Buypaoy

77!

Cmpuronpuoray K37100

(e}

Mydima GpukUILHa

Mygima kunaakoba

bomn M20 10CT 7877-80

bonmm M6 [OCT 7877-60

N R[S S

bonm M6 1OCT 7877-80

/3

[auka M20 1OCT 5975-70

A

[hauwumk 1273

N[N [N (N

[OCT 28428-90

UYavoa 20 [OCT 6402-70

76

Uavoa 76 1OCT 6402-70

77

Uauda 70 10CT 6402-70

28

Uavoa 6 10CT 6402-70

Burm M6 OCT 774 75-80

70

/Ihorwa 108 *56

NN NN [ [

[OCT 23360-78

7

/numska M0 * 75

O] 22076-76

Lmocaperko

/BCHko

Jkcm

[ianuc

Lama

LuniomHun npoexm
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[l03HaveHHT

HaurerlbarHs

K~Cime

/Jpum

LlokymerHmayis

Al

705050308 12 18364.06.LK

LKknada/ibHe KOPC/1eHHST

Leman

Oouv+qauka oapaoara

Lmavib 45 1OCTT050-88

MamosuHa

L 45 1OCTT050-88

Apuwka (nI OCT 380-9%

[lpumuckHa naaHKka

Kopnuc mdwunHukabol ongpy

(-1 1007 7412-85

Apuuka niduinkukabol ongpu

L9157 0CT1050-88

i

705050308, 12 187640907

Ban oapadara

Ly 45 1OCT1050-88

S

Boyma (s 45 [CTIB0-66

\Q

Kpuika maLnHUKa HacKpIsHa

(451007 74712-85

U

ADULLKA MICLUUTHUKA HACKDIFH

(Y5 70071412-85

77

KoMnnexim rpok/aadox

Lmasis 45 1O0CT1050-88

/4

Jopueba wauoa

Cmavie 20 10CT 1050-88

KHYBA

LunnomHUL npoexm

Fozpocub

mcaperxo

Repibrk

V{2

Jab kag

Hazaperko

Bomarobenrs ogpadaHa
20/100HO20 MIauoM
Ckmada/ibHe Kpec/ieHHs

/¥mn

V4 Vay}

2

PAIT 2o 5/‘70—4201
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[l03HaYeHHST

HaumertbarHs

K-Cme

/s

[ Jpoxadka

[Tporim [TH 5 [OCT481-80

74

/[ lpoxacka

Unams 45 1O0CT1050-88

&)

Ubwoa Lmanw 45 [OCTIS0-68

6

JPoKa

Cmais 45 [OCT1050-88

Lmardapimer Bupool

77

bomn M20 1OCT 7877-80

B

bonm M6 [OCT 7796-70

79

bomn MIO 10CT 7798-70

/auka M20 1OCT 5915-70

7/

[k 1279

N IR IS N

/O] 26428-90

27

Uauoa 20 [ OCT 6402-70

/3

Uavoa 6 [OCT 6402-70

A

[aoa 70 00T 6402-70

Jinumska M20 * 145

N o [

/O(T 22036-76

28

Uhiska M20 *80

/OCT 22036-76

77

JIhorka 76 *70 *40

[OCT 23760-78

78

//Inorka 28 * 76 *90

JOLT 23360-78

Lmocaperko

/lcuko

Jicm

[iac | dama

LunsomHu npoexim

/cm
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