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BBEJEHHUE

JlanpHeiillee >KOHOMMYECKOEe pa3BHTHE Hallledl cTpaHbl OYAET ONpeaesaThes
MOJHATHEM YPOBHS BCeH X03SCTBCHHOMN 1esTeIbHOCTH. DTO B 0c000H Mepe OTHOCHTCS
K ManlMHOCTPOEHMIO - OJHOH M3 BeAYLIMX OTpacied HapoJHOro XO3sMHCTBA HALeH
crpanbl. [loaTOMY TeMIlbl pOCTa MAlUWHOCTPOEHHS Bbllle, YeM [POMBILIICHHOCTH B
LIEJTOM.

Kpyrnubie v cepb&3Hbie 3a1a4M CTOAT nepe/l MallMHOCTPOeHHEeM Ha Ommkaniime

roael.  Cpemm  HMX  —  CcO3JaHde  TeXHHKH  JUIS  IUHPOKOrO  BHEAPEHHs
BLICOKOIPOH3BOIWUTE/IbBHBIX 3HCPIO- H N‘Iﬂ'I'L‘])I'lﬂIICICGCPCFH]()]]ll’IX TEXHOJIOTHH BO BCeX
OTpdC/IAX HapoJHOI'o XO351ICT Ba, [TOBLILIEHHE YpoBHH H Ka"decTBa

MAITHHOCTPOUTEILHOH MPOJIVKIIMY, BbIITYCK MallMH W 000py/10BaHus U1 UCKIIOYeHMA
PY4HOIO MOHOTOHHOIO TSAKEIOro W BpeAHOro Tpyjaad, YIy4lleHHe KaJecTsa
MeTanyioodpadareiBatoniero odopyjosanusa, B tom udcne ¢ YITY, aBromMarndeckux
ManunyastopoB ¢ UITY, TexHonoruueckoil ocHacTKM, CPeJICTB ABTOMATH3ALMKA U 1p.
7]

Brinvexknas kpanmukannonHas padoTa MnoaHoCThI0 0TOOPAKaEeT BCE ITH 3aJ1a4H H
MYTH HX PELICHHA,

B pabore paspaGoran ydactok Mexanuuyeckod oOpadorkn jgerann "Kpbiuka'.
Pazpaboran TEXHOJMOMHYECKHIT NTpolece, IIPOU3BE/IeHbl PacyeThl PeXKHMOB pPe3aHus U
HOpM BpeMeHH. [TpH 5TOM CrpoeKTHPOBaH NAaTpoH KJIHHOBOH TPEXY/1a4KOBBIH, TOJIOBKA
pe3r0OHAKATHAS B MPUCITOCOOJICHHE U KOHTPOIISI TOPLOBOTO OMeHHs. PaccMoTpeHsl
BOIIPOCH! 110 OE30MacHOCTH KH3He/leaTelbHOCTH. PaccunTana cebecTouMOCTh JIeTalu
"Kpbiuka",

flucm
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IAHAJIN3 UCXO/IHBIX JAHHBIX

1.1 Hasznauenue getanu B y3ne

Jletans «Kppiuka» C5.80.1002-63 B COOTBETCTBHU ¢ PHCYHKOM | NpUMEHseTCs B
yane C5.80.102-0 «Knanan npejoXpaHUTENbHEBIH» B COOTBETCTBHM C PHCYHKOM 2.
Hetanb «Kppiinka» nos. 7 siBjisgeTcss OCHOBHOM 3alllMTHOW JIETAIBIO Y3714, OHA 3aKpbIBACT
M 3alMIIAeT BHYTPEHHUE COCTABIAIOLIME I1PEJOXPAHHTENBHOrO KjarnaHa OT BHEUIHEro
BO3ACHCTBHA W IOMAJaHHs TOCTOPOHHUX TmpeameToB. [lo HapyKHOH IOBEPXHOCTH
M48x1-8g «Kpblllika» Kpenures K raike 103.8, KOTopas B CBOIO O4Yepeb yAepiKuBaeT
BEC y3eJl B Kopryce 1nos. 1.
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Pucynok 1 — Jlerans «Kpbliiika»
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1.1.1 Paciumdporka mapku marepuana

Pucyrok 2 — Vzen "Kianan npemgoxpanurenbHblii”

Mapka martepuaia W3 KOTOpoH H3roTaBnuBaeTcs jeranb «Kpbilika» — cruas
amoMHuHueBBIH AMr6. Xumudeckuii coctas ctand ykasan B Tabinue 1.

Tabmuna 1 — XuMHUYeCKHH cocTaB cTall

- 0
- CoznepskaHue 3J1eMeHTOB B %0 _
Marepuan JKeneso, Mapraneu, | Kpemuuii, | Amomunnit, | Maruui,
~ Fe Mn St Al Mg
AMro6 o 0.4 0,5-0.8 no 0,4 91,1-93.,68 5,8-6,8
['oCT
21488-97 , )
Mexanu4ueckue cBOMCTBa cruiaBa AMroé npusejieHs! B Tadbnune 2.
Tabmuna 2 — Mexauuueckue cBOMCTRA CTallM
' Matepuan Ipenen [Tpenen Ornocurens- | OrHocutens- | Tsepo-
MIPOYHOCTH, | TPOUHO- HOE | HOE CYKeHHe, | CTh IO
Gy 2,Ml1a CTH HA yJIMHEHHE, W, %o bpunemo
| ~
paspbis, 0s, %o HB
o..Mlla ‘ B )
AMré6 150 300 | 14 - | 65
TexHonornyeckue coictra crimaga AMré 'OCT 21488-97:
— XOPOLLO CBapHBaeMblii;
— KOPPO3HOHHO CTOMKHH.
Tucm
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1.2 CayxkeOHOE Ha3HAYCHHE JleTaIH

Jerans «Kpbllikay sBIgeTcst 0HOH M3 OCHOBHBIX JeTaleH Y314, OHA 3aKpbIBaeT U
JAMMIIACT BHYTPEHHHE COCTAB/AIOUIHE MPEJOXPAHUTEIBHOIO KilalaHa OT BHELIHEro
BO3JICACTEHS M T1ONIAIaHUs TOCTOPOHHUX npeaMeToB. KianaH, B y3ell KOTOPOro BXOAHT
«Kpbitika», TpeaoTBpalliaeT [MOBLIIICHHE JaBICHHSA Ha BBIXOJE H3 PeAyKTOpa BbILIC
poryerumoro. Kianan oTKpbIBaeTcs JIaB/IEHHEM Telds M 3aKpbhIBACTCA  YCHIIHCM
MPYXKHHBL.

1.3 AuHaau3 cCOOTBETCTBUA TpeboBaHMH uepresxka JjgeTann TpeboBaHusam e
HasHaueHus

Jlns  obecreueHuss HAZEKHOCTH, JUIHTENBHOH  paboTocnocoOHOCTH — meTany
«Kpblluka»  3a7aHbl  JIONYCKAacMble  OTKAOHEHHA  QOPMBI MW PaCHONOKEHHA
noBepxHocTel. 3agantsle Beannibl cootseTeTByOT FOCT 24643-81.

| .4 CpaBHEeHHE OTEYECTBEHHBIX H 11ePe/I0BbIX 3apyOeKHbIX TEXHOJIOIHH H pelleHH

CyLlecTBYIOT Takue CpejcTBa OCHAUICHMsA  Texmpolecca, obecrneunBaronie
oJiydeHHe AeTanci  BbICOKOH TOYHOCTH € HAHMMEHBIIMMH 3aTparami  BpPEMEHH,
ocHacTku. [Toaromy pekoMeHIyeTCs MCTIONB30BATD JUIH IIPOECKTHPOBAHHNS TEXITPOLIECCOB
M M3rOTOBICHH JICTANCH CIACAVIONIHE OTeHeCTBeHHbIe H 3apyOeKHbIC TEXHOIOIHH H
peteHus.

CagenoBekuit MammHocTponteabrbii 3asox (r. Kumpel Teepekoit obnactu) [15]
npeanaraer Tokapuplit cranox  TTIK-125A1-1 ¢ HYITY BbICOKOH TOYHOCTH AN
NnaTpoHHoi u 1eHTpoBoil odpadorku [1]. Ha cranke MOXKHO IMPOH3BOJAMTH BCE BH/Ib
ToKapHoit 00paboTKH, BK/IOUas Hapesanue pesbObl.

Hasivuue HaA CTAHKE PEBOJILBEPHONH IOJIOBKM 1O3BOJAET 3HAUMTEIBHO PACIUMPHUTL
ero TEXHOIOIHYECKHE BO3MOKHOCTH, YBEIHYHTH [IPOH3BOAUTENBLHOCTE, IIOBBICHTL
kayecTBO  oOpabaTepiBaembix  etatedl.  Ha  cynnopre  craHka  CMOHTHPOBAHBI
BLICOKOTOYHBbIC — JIMHEHHbIC — HANpapisgiollde,  MHCBMONATPOH,  BBICOKOTOYHBLIC
LIAPHKOBBIE BHHTOBBIEC [apsl ¢ apouHeiM rpoguieM. CTAaHOK OCHALLEH arperarom
ABTOMATH3HPOBAHHOH MO Ia4N NPYTKA (BMECTHMOCTBIO 25 IIT.), MEXaHH3MOM MpHeMa
FOTOBOM JIeTallH, a TAakKKe VCTPOHCTBOM JUls Ja3epHO-IJIAa3MEHHOIO MONHPOBAHMA,
(GMHULIHOIO TIpOLEcca Noclhe MeXaHH4ecKoH TokapHoil oOpaboTki. MakcumanibHbIe
JIHAMETP YCTAHABIMBAeMOil 3aroToBki 125 MM, ainHa 00padarbiBaeMoil MOBEPXHOCTH
180 MM, mpeaesnl paGounx nojad cymiopra 1-6000 mm/mun co ckopoctsio 8000
MM/MHH, 4acToTa Bpallenus wnunaens 30-4000 M. Ha cranke MOKHO yCTAHOBHTH
mecTs MHCTpyMenToB. llapamerp mepoxoBarocTH 1oOBepxHOcTed oOpadaThiBaeMBbIX
craapHblx ABeped Ra 1,25, nserusnix cnasos (aaMasHeiM pesuom) — Ra 0,32,
Cymmapuas MoiHOCTL dJiekTpoasurarteneit 9,04 kBr. [abapurhble pasmepsl CTaHka
1680 x 1040 x 1630 MM, macca 1,86 1.

®upmbl Okuma [17] npeanaraet HOBbI TOKapHblif cTanok Mozend Multus B300,
XAPaKTCPH3YIOLLHHCS MHOTO(PYHKLIHOHAILHOCTEIO, BBICOKOIA TOYHOCTBIO,
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KOMIICHCALMEH Harpesa, MO3BOJSIONICH OCYLICCTBISATE MPEH3HOHHYI0 00padoTKy
Jaxe B YCIOBHMAX BAPLHPOBAHUS TEMIIEPaTYpPbl OKpYKalolleH cpedbl, HalH4YHEeM
cuctembl PACS, npejoxpansitonieil OT CTOJIKHOBEHHMA [IPH [I€PEMELIEHHH OpraHoB
cranka B npouecce odpadorkn. Cranok ocHawen cucteMoil UITY, cnocoberyroneit
3ProHOMHYCCKOMY  HCIOJIL30BAHMIO cTaHka. Makcumanbhble JuHametp o0pabOTKH
450 MM, juirHa 900 mMm, wactota Bpamenus wnuaaeas 5000 MHH', MOIIHOCT
urrHes 16 kBT u kpyTammi moment 328 Hwm [2].

Gupma WFL [18] npeanaraer mojens TOKapHOro MHOrouenesoro craHka M35
ramvmbl - MILLTURN. Ctankn  3Toll  raMMmbl  XapakTepu3yloTcd  KPYIIHBIMH
NPUCHOCOONIEHUSMH-CITYTHUKAMH, BLICOKOI TOYHOCTBIO, KayecTBOM 00paboTaHHbIX
aetaneii, cucremoil UITY tuna CNC W BbICOKMMH M0/a4aMM, KOTOPbBIE CYIIECTBEHHO
BBILLIE, YEeM Y M3BCCTHBIX CTAHKOB [10J00HOrO THMA, IJTH CTaHKH, SBHMBIIHECH
pesyabratoM 20-7eTHHUX HCCICI0BAHMI, MO3BOIAIOT OCYLIECTBIATE TEXHOJOTHYCCKUH
nmpoiecc 00pabdOTKK JeTanu ¢ 0JHOro veraHosa. MakCHMallbHBIH JHaMeTp TOYEHHs
coctapisgeT 420 MM, MOWIHOCTL ‘Ha (hpesepHom winuuaene 20 kBT, kpyTALUA MOMEHT
no 165 Hm [4].

Muorouenesoi Ttokapubiii craHok Gupmbl Rosilio mozenn cranka TCN-310,
XapaKTepH3alomIeMcs JKECTKOH UYIYHHOH CTaHMHOM, JIHHOH X0/0B 1o ocsim X u Z
250 MM, BpicoTOH 00padoTky Haa craHuHOH 310 MM, MOLIHOCTBIO Ha LIMHHAEA
3,7 xBt npu wactote Bpamenus wmnHHAeas 3000 mun™. Ha cranke oGecreunsaercs
BLICOKAS TOYHOCTH MO3HWIMOHHPOBAHUA. JIBUraTenn M BapHATOpbl, CBA3AHHBIE MEXIY
coDOI, OTHOCATCS K THITY «I10JIHOCTBIO UHDPOBLIX» [5].

Cnupanibhbie cBepia auaMerpom 2-20 MM ¢ IMIMH/APHYECKHM XBOCTOBHKOM U1
CBEpJICHUS OTBEPCTHH B KOHCTPYKIMOHHBIX CTAJISNX IOBBILIEHHOH 00padaThiBaeMOCTH
TBepjaoCcThio 159-229 HB, yriepoiHcThiX M J€rHPOBAHHBIX CTAMAX TBEPAOCThIO 179-
321 HB, yriepoaucTbix U HHCTPYMEHTAIBHBIX CTaIMX TBepaocThio 179-269 HB, cepbix
M KOBKHX uyryHax teepjoctbio 170-210 HB. Cgepsa knacca toyHoctu Al saBasitorcs
CBEpJIaMH NMOBBIICHHON To4YHOCTH. KaHaBKM M CHMHKH TAaKUX CBepid H3IOTOBIEHbI
METOJA0M BbILLTHGOBKU. (CBepia, M3rOTOBJICHHLIE 110 TEeXHOJOIHH BbILUTH(OBKH
npoduis, UMEIT clelyoluHe peHMyLecTBa:; CTa0HIBHOCTE PasMepoB Hpodhuis;
MaJlble 3HAYEHMS OCEeBOI'0 WU PAJHAIBHOIO OMEHHS, BO3MOMXKHOCThL HAHECEHUHA OJIHO- W
MHOTOCIOHHBIX U3HOCOCTOHKHUX MOKPBLITHHA. Majible 3HAYeHHS 0CeBOro H pagHalbHOI'o
OMEHHS CBEPI MO3BOJIAIOT MOAYUYAThH PABHOMEPHYIO HAarpy3Ky Ha PEKYLIHE KPOMKH, a
3TO MOBBILIAET CTOMKOCTB; MPOCBEPIHBAEMOE OTBEPCTHE He pa30MBaeTcs, YTO BAXKHO,
€CJIH [0 TEXHOJIOTHYECKOMY [IpOIecCyY OTBEPCTHE I10CJIe CBEplIeHHd IMOABepraercs
JanpHeiell odpadoTke — Hape3aHHuio pe3bObl MIIH 3CHKEPOBAHUIO M PA3BEPThIBAHUI.
l'ak, cBepilaMH, H3TOTOBICHHBIMH 1O TEXHOJIOIHH BBLILUTHGMOBKH, MOMKHO I0J1y4aTh
orgeperust 10-ro Kpasurera, 4YTO B OOBLIYHBLIX YCJIOBMAX HMCKJIIOYACT ONEPaLUIo
3eHkepoBanus. Haanwuume nva cepiiax v3Hococtoiikoro mnokpsitus TiN criocodcryer
JAYHUIEMY OTBOJAY CTPYKKH, NPEAOXPAHICT PEKYIIHE KPOMKH OT BLICOKHX TEMIIEPATYP,
o0ecreyHBas yBe/IHUCHHE CKOPOCTH pe3anus 10 28 M/MHH H CTOHKOCTH CBEpIL.

®pe3pl KOHLEBBIC WITOHOYHBIC ¢ HMJIMHAPHYECKHM XBOCTOBHKOM uUig 00paboTKH
LINOHOYHBIX 114308 B W3AeIHAX U3 CcTaau. Ppe3bl NOBLIIUICHHOH TOUHOCTH U3rOTOBIEHE]
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METOJOM BBILUIM(OBKM M3 LENBHBIX 3arOTOBOK W HMMEIOT H3HOCOCTOHKOE TMOKPHITHE
TiN.

MauMiHble METUHKH ¢ [PSMBIMH  CTPYKEYHBIMH KaHaBKAMH H BHHTOBOH
NOATOYKOH 10 NepejHeil IpaHd UIs Hape3aHds METPHYECKOH pPe3bObl B CKBO3HBIX
OTBEPCTHSIX M3 CcTanu ¢ npejenom npounoctd go 800 MIlla. Hanuuve BHHTOBOH
MOATOUKH [0 nepeiHell rpaHu (CKoc repa) 00ecleuuBaeT COBIAJCHAS HalpaBIeHHS
CXOJAa CTPYKKH C HalpaplIeHWeM I10Jadd METYMKA, 4YTO He [103BOJAET CTPYXKKe
HAKAITHBATBCA HA PEKVIICH 4acTH METYHKA. DJTO, B CBOK O4epelb, YMEHLUIAET
BeJTHUHHY KPYTSLIEr0 MOMEHTA H BEPOSTHOCTH 3aKJIMHHBAHMS W TTOJIOMKH METYHKA, YTO
0c00EHHO BAXKHO MPH HAPE3aHHH Pe3bObl B aBTOMATHYECKOM PekMMeE, B YaCTHOCTH Ha
craukax ¢ YITY n crankax tuna «odpadarpiBatommii ueHtp». CKOPOCTb pe3aHus
MAIIMHHOIO METYHMKA KOHCTPYKUMOHHOH cTamu 15-18 sm/mMuH, nernpoBanHoil 6-8
M/MHH, HHCTPYMEHTAIIBHOM cTand 6 M/MHH, cniasos mejd 10-12 M/mun, uyrynos 10-
|8 m/mun. Hanecenune Ha MeTUMKH H3HOcocTOlKOro nokpeitus TiN yiydimaer oTBoj
CTPY/KKH, MPEJIOXPAHACT PeKylLIHe KPOMKH OT BbICOKMX TemIeparyp MpH YBEIHUCHUH
CKOPOCTH pe3aHHus U CTOHKOCTH MCTHHKA.

Mupma  Rigibore npepnaraer  peryimpyeMyro  ocHacTKy — Smartbore s
pAcTAYUBAHUS OTBEPCTHH, 00eCeUYHBAIOULYIO PErylHPOBAHHE PEKYUIHX KPOMOK ¢
MUKPOMETPHYECKOH TOYHOCTBIO vV HHCTPYMEHTA, YCTAHOBICHHOIO B IUIIMHIEIE
MeTaulopekyero  cranka.  Ocuactka  npejcraeisger  co0ol  KapTpHIDK A0
pacTauHMBaHUs OTBEPCTHH AMAMETPOM OT 28 MM MIIH BCTPAMBAeMyl0 B pacTO4YHOM
MHCTPYMEHT 1OJA3YIIKY JUIsS pAcTa4uBaHKs OTBEpCTHH Anamerpom oT 16 mm [34, 11].

(bupma  Sunsteel npenaraer rammy ¢pes Elite mmpokoro npumenesmns |2].
TexHonornueckne BO3MOKHOCTH (hpe3 pactivpenbl 3a cyeT OOJIbUIMX YIVIOB 110]1beMa
BHHTOBOH JuHUH. Bcee ¢dpe3bl MMEIOT ONTHMAaNbHYK JUIMHY, KOTOpds [peBbllIaeT
jnrHbl 1o cranaapty DIN 844 na 20-30%.

[pemnaratores ceepia DeepDrill dupmer Iscar, npeanazHadcHHble Uil CBepIeHHs
otBepcTHil ryouHoi 0 10 auametpos. [pou3BoAUTEeIBHOCTh ITHX CBEPIT YBEIHYEHA
Ha 75% no cpaBnenuto ¢ 00buHLIMH. Cepia Duratomoc, uMmerolMe JBYXCIOHHOE
MOKPBLITHE K3 okenaa antoMuuns Al,O;, KoTopoe 1noBbIaeT ¢TOHKOCThL HHCTPYMEHTA U
VMEHbLIACT HApoCThl, 0coOeHHO HhdexruBubl npu odpadorke cralell B YCIOBHAX
MOBBLILCHHOTO HAarpena |2].

Ceepaa ¢upmbl  Sandvic [20], wumerommne nokpeitust  AlLO;, nojasepraioTcs
MUHUMAILHOMY XWUMMWYECKOMY M3HOCY, @ YCPHbIE WM 30JIOTHCTBIH 1LBET IUIAaCTUH
obJeryaer JIETEKTHPOBAHME HM3HOCA HA PeyUHX KpoMmkax. (Dpessl QuUpmbl MOryT
padoTarh Kak ¢ npuMeHeHueM, tak 1 oe3 npumenenns COXC[12].

[Men3uuckuii rocyAapeTBeHHbIH YHUBEPCUTET NpeiaraeT NpuMeHeHHe BHXPEBOIo
crriocoba MoOJArOTOBKM M MOJAYM CMA30UHO-OXJIQAAAIONICH TeXHOJIOMHYeCKOH cpeibl
CHHIKAET H3HOC MHCTPYMEHTa, [OBbIIIACT CTOHKOCTH HHCTPYMEHTA, 3HAYHTENILHO
cHuAaeT ucnoabzosanue COX | 13].

Bee Oosnbliiee KONMUYECTBO MPOM3BO/ICTE TNEPEXOAUT K 00padoTKe pe3aHHeM C
MHHHMabHBIM KouectBoM COX (MQL) win obpaborke Ge3 oxnamaenus (cyxas
obpadoTka). Obpadorka no metoay MQL ocyiecTBaseres ¢ oxJak/IeHHeM MaclIsHbIM
TYMaHOM, KOTOPBIH MOJaeTCs HeNOCPEJICTBCHHO B 30HY pe3aHus Mo cucTeme Tpy0oK 13
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KOPPO3HOHHO-CTOMKOH cTand ¢ HakoHeuHukamu. JlaBineHue MacisHOro TymaHa B
Kax/10i TpyOKe peryJaupyercs BUHTOBBIM KHUKICPOM, KOTOPLIH M3MCHACT BBIXOIHOH
anameTp HakoHeuHHka. Takon noasoa CONW a¢dexkTrBHEE 110ABOAA 110 BHYTPEHHHUM
KaHaJlaM HHCTPYMEHTA, HAlpUMep, CBepla, Korja Karvli Macia MOryT CJIMBaTh MEHIY
co0oit. [Ipn oxnaxiaennu maciasubiM TyManoM pacxoa COXMC coctapiagetr ot 30 no S0
MII/4, YTO HA HECKOJBLKO TMOPSJIKOB MEHBLUIE pacxoja NpH OXJAwJIeHHH TOJHMBOM,
KOTOpbIil coctabnsger j1o 10 n/mun [11].

G®upma Mitee-Bite Products npeznaraetr crnocod 3akpernscHdss TOHKHX HIIH
TPYJAHO3aKperIsieMbIX 00padarTeiBAeMbIX JIeTalel ¢ MOMOULIO aKTHBH3UPYEMOr0 NpH
Harpese marepualia Ha ocnope socka Mitee-Grip u OymaxHoro nojuiona. Marepuan
Mitee-Grip moMeLaroT Mek/1y IMOT0HOM U JAeTalbK) H HATPEBAIOT 710 TEMIEPaTypsl 82-
93°C. Pacnnas yaep:xkuBaeT aetanu Ha nojuione ¢ yewineMm 2,8 Mlla. Ilpu nosroprom
Harpese jetanu ocgodoxaores [11].

Mdupma Master Work-Holding npeasaraer 3akuMHOe YCTPOHCTBO LIS 3aKpeIlICHUA
00padoThIBACMBIX JIETAICH, MCHONL3YIOUICE TEXHOJOTHIO 3aKpEeneHHsl 3a CYeT CHJI
aare3uu  npu  BozjciHcTBUM  yiabTpaguosieToBoro obnyuenus (texHonorust Light
Activated Adhesive Gripping - LAAG). MakcumanpHoe ycuiue 3axuma JOCTUraetr
26,6 kH. Cpavyana B nauTy  VCTpPOHCTBA BBOJASTCH  KepaMHUecKde WTH(PTBL B
COOTBETCTBUH ¢ (poMpoil JleTasid. 3aTeM BBICTYNAIOUIAA HACTH WTH(TOB € MOMOUIBIO
IIPHUILA TOKPBLIBACTCH  KJIeeM, MEXIY WTHGTAMH YCTAaHABIUBACTCH 3aKperuiseMast
AeTab, 8 WTHOTBI NOABEPralTes BO3ACHCTBHIO VbTpadgHoeToBOr0 00ayueHus [2].

B Poccun ceroana soss MallMHOCTPOEHHA B 00IIEM BBINYCKE POU3BOACTBEHHOM
NPOAYKIMH coctasisier okono 20%. B 1o ke Bpems o0beM MalIHHOCTPOSHUS M
MeTan1000paboTKH B aKkoHOMUYeCKH pa3BuTbiX crpanax (ClIA, I'epmanus, Hnonus)
cocrasiaser or 36 g0 45%. Dro olecrieyuBaeT BO3MOKHOCTh I[1€PEBOOPYKEHHS
MPOMBILIIICHHOCTH 3apyOCKHBIX ¢TpaH Kakabie 7-10 JerT.

1.5 3ana4m IPOEKTHPOBAHMS

B BoimyckHo#  KBasMpUKanMouHoil padore HeoOXOAMMO pelHTh  Clleylonmue
3aJ1avuM:

I) CiipoexTupoBaTh  pallMOHANBHBII  TEXIIPOHECC € YUETOM OTCUCCTBEHHBIX H
3apyOesKHbIX TEXHOJOTHI M pelIeHHUHH.

2) CnpoeKTHpoBaTh NATPOH KIANHOBOI TPEXKY/Ta4KOBBI, pe3b00OHAKATHYIO MOJOBKY
M TPUCIIOCOOIEHHUE U KOHTPOJIS TOPLEBOI'O OMEHHA.

3) BeInoaHUTE NIAHUPOBKY Y4acTka.

4) OnpeaesuTb MEPONIPUSTHS W ONTHMATBLHBIE NapaMeTpsl 1o Oe3onacHoii pabdorte
Ha JaHHOM yHacCTKe.

5) IpoussecTH 3KOHOMHYECKOR 00OCHOBAHKE JAHHOTO NPOEKTA.
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YTEXHOJIOMYECKHM PA3]LI

2.1 AHAOHS TEXHOUOIHYHOCTH  ICTUIH M CVIICCTBYIONICTO  TEXHOI0PHYECROLTO

I[[H’ili.'k'k.".l

La3oBBIH  TCXHOIOIHUECKHR  flpoleee  00paboTkn  «Kpbillka»  COOTBETCIBYCT
CEPHITHOMY  THTIY  HPOMU3BOICTBA W 00CCHEHHBACT  NPETBABICHHC rpedoBaling K
FOMNOCTH WM. Bpidop «epinosnix H o aucroBbiy 043 COOTBCTCTRYCT 33, TaHHON
rouitocT  oopadorki.  TeoBXo/ ML 1ICPOXOBATOCTH  HOBCPXHOCTCH  J1IOCTHIACTCS
FOMCHHEM,  CBCPJCHHCM.  d BHYTPCHHMX  TOBCPXHOCTCH  MHOTOUHCICHHBIMH
HPOTHPOUITLIMH OHCPAILSMH, i CHCT HCTO BMECTO 8 K1aced 101yHalor HOBEPXHOCTH
1O-11 K1accos mepoxosarocteil noBepxioctei. Tpedosanms epTreka HepeKphiBacTes,
AOTTL  H3TOTaR IHBACTCH  Ha HOPIUIOK, a4 10 W Ha J1d 1odHee, 110 CRI3AH0. Co
CHCIHPHKOH DA30BOTO HPC UIPHSITHSIL Iprsensiembic HPHCHOCODNCHHSE,
BCTTOMOTATCALHBHT M PCAY HHIT HIICTPYMCHT COOTBCTCTRYIOT TPCOOBAHMAM TOUHOCTH.

B 0430BOM 1C¢XHOIOIHYECKOM HPOILCCE HE TP IVCMOTPEHO HIPHMCHEHHS CPC/ICTR
MOXAHM3ALHE W ABTOMATHAINHN TIPOHIBOICTBCHHBIX [TpotleccoB. Mewonepalulonioe
IPAHICTTOPTHPOBAHHLC JICTAICH OCVIICCTECTCH B CHCHHATBHBIX Tdpax BPYHHYIO WK Ha
ACrKHX Teaewkax. O00py, LOBAHHC HA VHACTRS PACHONOKCHO 11O IPYILTTIOBOMY TIPHIHAKY.
[ IpUMEHCHHE  CPEICTB  MENAHHBAIMH  KOHTPOIBILIX  OHCPAIHA - B 3dBOACKOM
[EXHOJOUMUCCKOM  [IPOUCCCe  He  HPCIVEMOTPCHO,  CPL/ICTBA AKTHBHOIO  KOBTPO.IS
OTCYTCTBYIOT, Bee cuiecapibie 0nepaliii BbIIONSIOICH BPYHHYIO.

BU30BbLLI TEXHOIOHYECKHI TPOICCC B TEXHOI0I HHCCKOM OCHALICHHH VCTtdapen 1 B
Hallle BPpeMst SBHO HE NPHTO/CH.

ABTOMATHIAHIO CVICCTBVIONICEO  TOXHOAOTHYCCROIO POLeced MOKHO CHHTETD
HH3KOH 1O COC/AVIOUIAM NPHY AN

HPHMCHCHHE MCXAHHYCCRKIY A INHBIN HPHCTOCOD IEHHH,
OTCVTCTRHC aBTOMATHUCCKOH JarpyiKH (ICTICH B CTallok W PasrpysKa Ux ¢o
Cratika.

DT HPHUEHILE TPHBOBSIT KN BCTHYUCHIIO OCHOBHOTO BPEMCEHI, BCHOMOLATEALHOTO

BPeMeHE,  H1T0 3 CROMO t“lL'Pk‘,llp B0 W OB BILTCTTH D I]"':\_lﬂt_'\llik'h.'ll-[ H

COOCCTOMMOUTH JICTA M,

.

2.2 PaspadoTka npeLiardae Moro TeNHOJM0HHeCKOTO Lpotiecea

4

2.2.1 BoiOop B i B MCTO L O HCHMS 301 OTOBKH

3 kaucorse 3arorToBKM Ui GleTaan «Kpeniika» i mpe;uiprs i HCHOab3ye 1 Csl
RASHCH LA IOV RO B R, MUHTRIBUAH ROHCTPY KITHTO TR THL H [HT] MPOR3BOACTEA
Hpe/lialde e HCTTONB3OBATL  HOKOBEY LLTAMTEOB Y IC. JATOTOBKL  JLIs JeTaninu
DOAVHCHE HE PALHOHTLHBIA CHOCODOM - OHI HBIACTCS L ILHOIT TOKOBKOH, HTO He

FEXHOZONHUHO 13-30 D0LIHOTO  [ICPepacxoda varepraia, Flexom ns KOH(HTYpatii

ACTLAW HTPHITHAMACM B RAYCCTRC MCTO L HOAMVHCHESA 3ArO0TOBRH HETAMIOBRKY .

CICHORHBIC HPCHNMMLTCCTBA FIFTEENTEROM L
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— ramnoska 6e3 005105 (B HEKOTOPBIX clyuasx ¢ obiioem);

—  OTCYTCTBHE IITAMIOBOYHBIX YKJIOHOB, HCKJIKOYEHHE COCTABISAIOT BHYTPEHHHE
MOJOCTH TOKOBOK;

—  BO3MOJKHOCTL B OTJICJAbHBLIX C/y4YasX Ha3Ha4aTb MEHbIIME TPHIYCKH Ha
MEXaHHYeCKyl) 00padoTky;

—  [I0JIVYEHHE XOpolleil MakpOCTPYKTYPLI ¢ HalpaslIeHHEM BOJIOKOH;

~  OTCYTCTBHE [lepepe3’anis BOJOKOH;

BO3MO/KHOCTL  LIMPOKOrO  npHMeHeHnss  pabounx — BCTaBok — Hauwboree
M3HAIIMBAEMBIX YacTeH LITAMIIOB, YTO CHHM/KAET HX CTOHMOCTE;

—  BO3MOXKHOCTBL TIPOHM3BOIMTL  LUITAMIIOBKY W3 MEPHBLIX 3aroTOBOK W OT
MPyTKA.

[[ITamnoBaHHas  3aroToBKa  [OJIBEpraerTcs  He3HAYMTe/IbHOH — MEXaHHYeCKOH
oOpaboTrke. Pacxoj Jloporoctosiero Merania Mpd INTAMIOBKE B 3 pa3a MEHBLIE,
yeM Hanpumep 1pH  nokopke. llpu  oOpaboTke  MITaMITIOBAHHBLIX — 3aroTOBOK
COKPALIACTCd  TPYAOSMKOCTh  MeXaHWueckoi o0paboTKH M pacxoji  pexcyuiero
uacTpymenta. [lraMnoska obecrneunBaeT BBICOKYIO HPOHU3BOAHTEIBHOCTE [IpoLecca.

[onyunam 3arorosgy ¢ tounocteio IT 14, Rz 200. Dckus (Gopmbl 3aroTOBKH
[MPUBE/ICH B COOTBETCTBHH € PUCYHKOM 3.

N

Pucynok 3 — @opma 3aroTOBKH
2.2.2 Onpeaenenue 1ocie0BaTebHOCTH 00padOTKH NOBEPXHOCTEH AeTaNH

[ToBepxnocTy Aetanu «Kpbika» odpadareiBatOTCs B CAe/YIOUIEM ITOPSIKE:

— O0pabortka nesoro Topua B pasmep 51+0,2 (npejBapuTesbHas 1epHOBas).

— Obpaborka HapyxHnoil nosepxuoctd 832H14 (uepHosas ).

— Obpaborka npasoro Topua pasmepa S0hll  (uepnosas); 048h12 047h12
(HepHoBas ).
OGpabdotka orseperus ol 2H12;
O6paborka orseperus 043H12 040,5H128 pasmep 10H12 1 27H12 (weprosas).
oOpadoTka oTBepeTs pasmepa 02 1H6 B pasmep 32H12 (uucrosas)
obpabotka dacku 0,5x45"(uncrosas)
— obpadoTka packn 2x15"(uncrosas)
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— obpaboTka thacku 1x45"(uucroBas)

— O0paboTka HapyxHbix nosepxtocteii 048h12 e47h12 (uncrosas)

— Obpabotka orBepetus 043H12 040,5H12B pasmep 10H12 n 27H12 (unctosas)

— Hapeska pe3nObl M48x1-8g (uncrosas)

— Ob6paborka nesoro topila pasmepa 49h11 (uucropas).

— ObpaboTka HapyxHoil noBepxHocT ©632h14 u 031,2 632h14 (nonyuucrosas).

— O0pabotka xanasku 019.8h14 B pazmep 2,5 (4ucToBas)

— obpabotka thacok 1x45" u 30" (uncToBas)

— O0Opaborka oreeperus  ol2H12, ol4H12, o19HI12 B pasmepnl 7HI12,

<60"(uncTonas)

— Hapeska pe3p0bl M22x1,5-8g (uncroBas).
— (pe3epoBanme nopepxHoctu B pasmep 27h12 (uucrosas).
— Ob6padotka orBeperust o1.5H12 B pasmep 0,2...0,5 (uucrosas ).

2.2.3 Buibop MeTronoB M ompeereHHe KOJHYECTBA MEPeXoj10B Juist o0paboTKu

I l()BEp.‘{HUC'I'L‘FI JCTallH

[ IpmenseM TadaHMYHBIH METO.

1) O6paborka HapyKHOH LHIIHHIpHYecKod noBepxHocTH 948 h12 ¢47h12 Ra3,2:
a) todyenue uepronoe — I'T 12, Rz 100;

0) rouenune nonyuucronoe — [T 11, Rz 50;

B) Touerue wnctosoe — 1T 8, Rz 12,5 ¢ nonydennem ¢acok 1x45°

2) ObpadoTka HapyKHOH LHIHHApHYecKoil noepxHocTd ©32,1h12 Ra3,2:

a) touenue yepnosoe — I'T 12, Rz 100;

0) rouenue noayuucrosoe — I'T 11, Rz 50.

B) ToueHue yncrosoe — [T 8, Rz 12,5 ¢ noayuennem dacku 30°

3)O6paboTka Hapy#cHOH LHIHHApUYEcKOH noBepxHocTd 22h12 Ra3,2:

a) toueHue noayuucrosoe — I'T 11, Rz 50;

0) Touenne unctosoe — I'T 8, Rz 12,5 ¢ noayyennem dhacox 1x45°,

4) Obpadorka oreepetust 043H12, 040,53 .34 Ra3.2:

a) pacrouka yeprnosas — I'T 12, Rz 100;

0) pactouka nonyuuctosas — I'T 10, Rz 25;

B) pacrouka yucropas — I'T 9, Rz 12,5 ¢ nonyyenunem pazmepos 10H12, 27HI12, 2, 2,

< 15"

5) O6pabortka oreperus 02 | H6Ra3,2:

a) pacroyka vyepHosas — [T 12, Rz 100;

0) pacrouka nonyuuctosas — [T 10, Rz 25;

B) pactouka yuctoBas — I'T 9, Rz 12,5 ¢ nonyyenuem pazmepos 32H12

6) OdpadoTtka orsepcrusi o1 SHI11 Ral,6:

a) pactouka uepHosax — 'l 12, Rz 100;

0) pacrouka noayuncronas — [T 10, Rz 25;

B) pactouka uuctoBas — ['1'9, Rz 12,5 ¢ nonyuenunem pazmepos 32H12, 39HI12
r) pacrouka Toukas — I'T 6, Rz 4 B pazmep 1,5; 18,5H12; 39H12; 0,2max.
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7) O0paboTtka orBeperust o1 2H12 Ra3.2:
a) pactouka yepHosas — I'T 12, Rz 100;
0) pactouka nonyuucropas — [T 10, Rz 25;
B) pacrouka uuctoBas — [T 9, Rz 12,5 ¢ noayuenunem pasmepos 7H12.
8) Obpabotka orBepeTus o14H12 Ra3.2:

a) pacrouka vepHoBas — 1T 12, Rz 100;

©0) pacrouka nonyuuctoBas — [T 10, Rz 25;

B) pactouka uucrosas — I'T 9, Rz 12,5 ¢ nonyuyenuem pazmeposr 7H12.
9) ObpaboTtka oTBepcTHs ©19H 12 Ra3.2:

a) pacrouka uepHonasi — 1T 12, Rz 100;

0) pactouka nonyuucrosas — 1T 10, Rz 25;

B) pactouka uucrtosas — [T 9, Rz 12,5 ¢ nonyuenuem pazmepos 60°,
10) ObpaboTka HapyACHOMH LHIHHAPHUYECKO rnoBepxHocTH 948 Ra3.2:
a) napeska pe3b0Obl — T 8, Ra 3,2;

I 1) Ob6paboTka HApYKHON LMITHHAPHYECKOHW NoBepXHOCTH 922 Ra3.2:
a) Hapeska pe3bOnl — I'T 8, Ra 3,2;

12) Oecnevenue pazmepa 49H12 Ra3,2:

a) obpaborka Topua A. Obo3HaYeHHE TOPLOB MPUBEAEHO HA PUCYHKE 4.
— Topuosoe Touenue yeprnopoe — [T 14, Rz 200;
— TopuoBoe TouecHHe noayuucrosoe — I'T 12, Rz 100
— TOpHOBOE ToO4eHuHe yuctoBoe — [T 9, Rz 25;

— TopueBoe Touenue Tonkoe - I'T8, Rz 12,5

0) obpaboTka Topua I’

- Topuosoe Touenue yepuosoe — ' 14, Rz 200,

— Topuosoe Tovenue nosayuucrosoe — [T 12, Rz 100;
~ TOpLOBOE ToueHue unucrosoe — I'1'9, Rz 25;
— Topuesoe ToueHre Tonkoe - I'T8, Rz 12,5;

13) Obecneuenune pazmepa 13H14 Ra 3,2,:
a) obpaboTka ropua A cm. 1o3. 12;
0) oopaborka Topua b. O003HaUeHNE TOPLIOB NPUBEACHO Ha pHUCYHKE 4.

LN
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Pucynok 4 — Obo3nauenne Topuo aetain « Kpoimkay
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— touenue uuctooe — [T 8, Rz 12.,5.

14) Obecneuenue nuneiinoro pasMepa 27H12, Ra 3,2:
a) oopadoTka topua I : cMm. nos3. 12;

0) obpadotka Topua B:

a) pacrauuBanue yepuopoe — I'T 12, Rz 100;

0) pacraunBanue noayuuctopoe — I'T 10, Rz 25;

B) pactaumBanmne yucrosoe ~IT 9, Rz 12,5 ¢ nonyuenuem pasmepos 10H12, 27H12.

2.2.4 dopmuposanuie orepalliii U Be100p odopyoBanus

HaznauaeM cieayomyo nocie10BaTeIbHOCTL 00padOTKH jeTalu,

000 — 3aroToBHTeE/IBHASA

005 — Tokapnas ¢ HI1Y.

O6opyaoBanue: Tokaphsii ¢ YITY monenn NEF-400

[ no3Hums: Toplesoe Toyenue nesoro ropua A B pasmep 51=+0,2.

Il nosunus: ceepiuTh orBepeTre ol 2HI12.

[T nosuums: Touenne 032H12 yepnosoe, nonyuyucrosoe B pazmep 18,5H12.

[V nosuumsi: TodeHne yepHosoe, noiayuucrosoe 022HI12 B pasmep 13H14.

010 — Toxapnas ¢ HI VY.

O06opyaoBanue: Tokapublit ¢ UITY monenn NEF-400

[ nozuums: Topresoe Todenne Topua I B pazmep S0h12 .

[l no3MLMsA: pacTaunBalye YepHosoe n noayuncropoe 040,57 u 043" g pasmep
27HI12, 10H12, R2; 2; 2; <15,

Il nosunms: pacradnBaHue depHoBoe W nonyyucropoe olSHI1 u 0,2 max B
pasmepsl 32H12, 39H12, 1,5; 1x45%,

IV nosuums: pacraunBanme nojyaucToBoe n yucerosoe o2 1HO B pasmep 32H12,

V nosuima: pacraunsanue Tonxoe o2 1 H6 B pasmep 32H12.

015 — Tokapnas ¢ UITY.

Obopyaosanue: Tokapuelil ¢ YITY mozenu NEF-400

[ mo3uiMs: TOpLEBOE TOUEHHE YMCTOBOE Topla A BeiaepAxuBas pazmep 49h12;

I ro3uims: Touenne YepHoBoe, nojayvunuctosoe 048h12;

I nosumms: Touenne noavuuctosoe 047h12 suyiepaxnsas pasmepnl 35h12 1 45°;

IV nosuumsi: touenune uwucrosoe 022hl12: o31,2h12 ¢ noaydenueMm paszmepoB
18,5H12, 30" 13H14.

V nosunsi: Todenme KaHasiku dncrosoe 619.8h12; 2,5; R1; 1x45%;

VI nosuuus: pacraunmsanue uumcrtoBoe ol4HI2, ol9HI2 Bbiaepaupas pasmepsl
TH12; <60

020 — dpesepnas.

Obopy10oBaHue: BepTHKANLHO-hpesepHbiid ctanok 6M 1311

I nepexoa: dpeseposanue wecTurpantika Ha nopepxuoctd ©31,2h12 B pasmep 27
h12.

025 - TokapHasi.

ObopyaoBaHue: ToKapHo-BHHTOpe3HbIH 1K62

I nepexo/1: ToueHue ToHkoe dacku 2x15"
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I1 nepexo/: HapesaHue pe3bobl M48x1-8g.
030 — Tokapnas.

TOKApHO-BHHTOpE3HbIil 1 K62

[ nepexon: ToueHue Tonkoe (hackn 60°,

I nepexon: Hapesanue pe3pdor M22x1,5-8g.
035 - CepnnabHas
Beprukambao-caepinibibiii ctanok 2A 10611
[ nepexom: cepiecnue otsepetuit ©1,5h12,
040 — Cnecapnas.

Bepcrak.

3aunCTKa 3ayCeHIIEB U NPHTYIIIIEHHE OCTPhIX KPOMOK.
045 — KoHTpouibHas.

CToJ1 KOHTPOIBHBIN.

[Tposepka pa3MepoB Ha 3a/1aHHYIO TOUHOCTb.

’}

L3

])Ll'iklcplllnlﬁ dHAJIH3 }']Ll.‘1{"‘1’160'1'1“1“0]'0 TEXHOJIOTHYCCKOI'O [Mpoliecid

2.3.1 IIpeobpazoBaHHe H KOJAHPOBAHIE YePTEKa JAeTalH

fad

B COOTBeTCTBHH ¢ uepTe:koM jAeTaid [pucyHok 1] rnpoussoaum npeoOpasoBaHue
MHHEHHBIX ¥ JHAMETPAnbHbIX PA3MepoB JIeTAIH B COOTBETCTBHH C PUCYHKAMH 5 H 0.

,E[EUICC COCTABIACM '1'{16}71“[}' 3 - TeXHOJOTHYECKOro MaplupyTa H3roTOBIEHHA OCTATH
Ilo tabiule TEXHOJIOTHYECKOTrO MApIupyTa H3roTOBJICHHA ICTAH CTPOHM CXCMbl
JJUHEHHBIX M AHaMeTpdalIbHbBIX pasMepoB  JICTAJIH. C.‘(t?.'\l}' [MpOCTPAaHCTBCHHBIX

OTKJIOHEHH He CTPOHM, Tak Kak HEeoOX0MMble TEXHHUYCCKHE T}}‘SGUBEIHHH AOCTHUIarOTCH
HaMH Ha J10MONMHHTENBHBIX NEPEXOAAX.
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2.3.3 PacueTr MeKonepauHoHHbIX PAa3MEPOB H 3arOTOBKH

Ha ocHOBaHMH TIOCTPOCHHBIX CXeM M  YPABHEHHH [IPOH3BOAMM  pacyeT
MeZKONepanHoOHHBIX Pa3MePOB H Pa3MepoB 3alOTOBKH.
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Ipogonxenne TabIUIBI 5

‘ 4

6

7

B xoxe pacueron
pUcyHKOM 9.

?H}[:} _7nt l}.14:

=7 .5 10(2)
‘Hmin (}“"R

' TR"=0,52; AR =0 |

L0005 pl0h _yg
Imin

TP =0,62: AP = 0,62

222 205§ 230,05,

T8V =0,62; A8 =—0,62
M) _p 5. pSthi_zp A ,
1 7min =05, p= 50,3902

TP =0.87: AnPY =087

R0=22 540 .
A0C) _1 06 |
6max I
P“']'ZSO,SQMQ ] -
10(1) _g g9
lmax T
- S=3LT0e
?3[3) _
Cmax
PP=51,71050 | 0
I 5 B )
“17max 1,94

MOJIy4HaeM HCXOJHbBIC pasMephbl 3aroToBKH B COOTBCTCTBHH c
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2.4 Pacuer peKuMOB pesanus, OIpee/ieHHE CHJBbl  pe3aHHus, [POBEPKd
00opy 10BaHHs 110 MOIIIHOCTH

PacueTr peKMMOB pezaHus BblMmoaHsercs Ha onepanuio 005 tokapmyto ¢ HITY, |
nosuums. Cranok: toxkapuniii ¢ YUIIY wmopmenn NEF-400, martepuan 3aroToBKH —
amoMuHreBblit cria AMréo 'OCT21488-97.

[Tepexon I. ITlpoussoaurcesi uepHOBOE ToueHue Topua B pasmep 98+0,2.
HeobxoauMo  BbIOpaTh  peKymMidi MHCTPYMEHT, PacCUHTaThb PEXKHMBI Pe3aHds |
CKOPPEKTHPOBATH MO MACTIOPTHBIM JAHHBLIM CTAHKA.

Bribupaem pesen npoxo iHoil ¢ niacTHHaMu 13 TBeporo ciulasa BKS.

Hasnauaem pesxuMsl pezanns t=2; J1=59,5; nonaya no Hopmarusam S=0,1.

OnpejiensieM cKOpocTs pesanus | 2]

Co
V= Y K. M/MuH,
X gy Y
riae C,=350, m=0,2, x=0.15, y=0,35..
350

V= U300 03s 0,84 = 440/ aeun
60720 L0
Onpe/iensieM 4acTOTY BpalleHHs ITHHead cTaHKa |2

1000V

n - 00/MHUH
D
2100044 1o o6/

3.14-59

KoppextupyeM vacrory spatienus wnuuiens no cranky n= 400 o6/mun. Torna
AeHCTBUTEIBHAS CKOPOCTH pe3aHus OyaeT pasHa [2]

o nm-Dn
V = ——M/MHH .
1000
3,14-59-400
V — 14 4 = 42M/MHH
1000

OrnpeaensieM cHly pesanms
Pz =Cp-t".8" v" - K,
rae C,=300; x=1; y=0,75; n=-0.15;
. M _ 0.75
(‘f{ ' (500 . 7

Kam =| 750 = | 750

Pz=300-1"-01""-42"".0,74=670H

OrnpenensieM MOIHOCTD 110 (opmyite 2]
_ Pz.V 670-42
PE3 102060 1020-60

[IpoepsieM pocratouHa 1M MOLIHOCTH IpHBOAa craHka. Y cranka NEF-400
Nium=13,5x0,8 kB,

=0,74

=0.46 kBT

SN :
pes [ |
0.46xkBt < 10,8kBT, 10 ec1h 00padorTKa BO3MOKHA.

Auem
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OcTanbHble 3HAYEHHUA CBOIHM B Tilﬁ_'lllll}' 6.

Tabauua 6 — Pexumpl pesanus

No |
\f O | fepexoma, | BumD | L | t i S n v
| OLOpPY L . ‘ ‘ ) | o n
005, [ 103, 59 265 2 1 0.l 400 2
NEF- | 1l nos. 12 26 6 [ 0.1 200 7.5 |
400 | Ulnos. 32 19.5 1.5 2 0.1 200 20.1 |
IV no3. 22 15 5 2 |0l 200 13,8
I nos. ‘ 48 8 } 2 2 0,] 315 47,5
010, [l nos. 43 | 28 | 1.2 1 | 0.1 315 42,5 |
NEF- = Ilmos. | 40,5 | 28 2 [ 0.1 | 315 | 4008 |
400  IWmos. | 15 | 7 35 0 1 | 01 | 315 | 148 |
V nos. 21 7 3 1 | 0.1 315 20,77
I 103, 22 10 5 2 | 01 | 200 | 138
015 lnos. | 48 4 | 2 2 0.l 200 30,14
et | Mmes. | 47 | I8 | 15 2 0,05 250 29,2
NEF- [Vnos. | 22 ‘\» RE [ i 0.05 | 200 13.8
A T Y e, 98 | 25 | 15 | 1 | o1 | 200 9|
 Vlwes. | 14 19 2 b 01 200 | 87
6;".]_131{"],‘.'“ | nepexos | 25 20 4.2 6 20 500 39
025, i i |
e lnos. | 48 16 1 L 005 200 30,14
o o N | .
030, [ 103, 19 4.5 0.5 1 0l | 250 | 14,9
K62 I _ ]
| _ Mnos. | 22 13 0.5 1 | 0.05 200 13,8
035, ) } - i i
210611 1.3 8 0.75 __3 0.1 | 500 __L__i%‘j
2.5 HopmupoBam#e TeXHOTOTHUSCKHX Orepali
Hopmuposanue BbITOJHACTCH Ha onepauMo 005 TOKApHYI0.
()II}‘)EJCITFICNI OCHOBHOC BpeMA Hd JaHHYIO (]IlL‘I’JllLllI[OZ
- L .
To -1, MHH
S'n

riae I — quiHa padouero xo/a pesia;
I — 4MCJIO0 NIPOXO/I0B;
N — 4acToTa BPAILEHHS! UINMHHACIH CTaHKa,
S — nojga4a.

| nosuius:; lo=—

17
0,1-400

2-0

LOIMMH |

Hane. | Tucm

Ne dokym

Fodnuck |ama
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i 26
T nosunmg: To=———-2=2,6MHI
0,1-200
) 19.5
[1] mozunus: 1o =——-2=195muu
0.1-200
. 15 B
IV nosummg: To=———2=15mun
0.1-200

To=083+26+195+1,5=6,9vuH
BenomoratensHnoe Bpems.
Bpems Ha ycTaHoBKY U cHaTHe aetaid Tyer;=3,1 muHn.
Bpems Ha ycTanoBKy # nepemettenne getanu 1ycr,=0,9 mun.
Todurycr=3,1+0,09=4 mun.

BenomorarensHoe Bpems Ha onepanuio Teen.=0,24 MuH.
BeroMoratenbHoe BpeMst Ha KOHTPOJIbHbIE H3MEPEHHS:
[ nosuums: t,,,=0,16+0,26=0,42 muu
Il noszuums: t,,~0,1
[ nosuiums: t,,,=0.3
IV nosuuus: t,,,=0,12
Toburnzm=0,42+0,1+0,3+0,12=0,94Mun
Tremonep.= Todbur.yer+ Treen.+ Toburusm
Tscronep.=440,24+0,94=5,18 muu.
Onpejeisiem THIT Ha JIaHHYIO ONEPalIHIO:
Tt =(To + Teem.onep)x K | nvyp
K=1,08 — koaddunuent Ha opranuszaimio, Texunueckoe odcly:KHBaHHe padouero
MECTa, OT/IbIX, €CTECTBEHHbIC HYK/Ibl.
Twrr=(6,9+5,18)1,08=13,05mun
[ToaroToBUTEILHO-3aKIIOYHTEIIBHOE BpeMsl Ha MapTHIO JIeTaleH:
a) Ha HaIaAKy CTaHKa, HHCTPYMeHTa, npuHuMaeTces =10 Mun;
0) Ha jonoNHUTE/IbHBIE TPHEMBI =1,5 MHH;
B) HA MOJVYEHHE HHCTPYMEHTA | ¢j1ada UX rmocie okonyanus obpadoTku t=5,
IT3=10+1,5+5=16,5 mun
OcTarnbHble 3HaYeHUs CBOIHM B Tadbnuy 7.
Tabnuua 7 — HopMbl BpemeHH

}_ Neon., oGopyn. | To,mun | Taen, MHH _ T3, Mus ~Tiur, Mus
i 005, NEF-400 6.9 ] 5_.I_H B ]()q | I_S_.U_‘S. ]
010,NEF-400 2.78 .82 16.5 6,07
015 NEF-400 | 1804 681 | 165 | 268
Co020,6MI3IT 10,7 5.74 19 ! 17.75
L _ —— a
025, 1K62 2,76 2.32 16,5 5,48
| 030, Hx’(a__l__ ] __2.?2 BB 2_.]] _ 16,5 ! 5.21 )
fucm
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Bouizoasl no pazieny s

BB rowm paytene pacemorpena Jetain  «Kpoinkan  wo HPOM3IBENEH  AHalN?
[EXHOJNOIMUHOCTH, @ TdK K¢ OHPE/ICICH P/l KOHCITPYKTOPCKUX  HPEAIOKCHHR 10
YIAYHIICHHIO TeXHOITOUHMH H3TOTORICHHS JICTalH.

COTpe/1eeio. KOAMUCCTBO HEPEXOJI0BE 1 HX HOCIC/IOBATCALIOCTL U J1OCTHIKCH S
FOYHOCTH W ILICPOXOBATOCTH IPH 00OPAldOTKE 1OBCPXHOCTCH, & TaK e TPOH3BE/ICHO

(GOPMUPOBAHUC OHEPALLHi.

C HOMOUIBLIO HpoeKIHA Hpogus Ha ock OX 1 OZ nponsse/1eno Hpeodpas3oBatne H
KO IMPOBAHKE HepTera Jetain, Kaw oMy pasMepy 1IPHCBOEHO DYKBEHHOE 0003HAYCHHUC
H o ONPEIEINeHbL  JIONYCKH  MUARONCPALHONHLIX  PASMCPOB HA KA IOM  HICPEXOIC.
COCTapACHbl  MapUIpyT  OOpadOTKH  JICTANH W PA3MCPHLIC  CXEMBI JTHHEHHbIX,
AHAMCTPAIBHBIX PASMCPOB U HPOCTPAHCTBCHHBIX OTKIOHCHHI.

| lponise;en pacuer MUHUMAILHO TPEOYEMBIX HPHITYCKOB 110, 00padoTKy JUis BCCX
OOPADATBIBACMBIX  HOBCPXHOCICH. o HTOTaM  pasMepioro aiainsa 1oCTrpocit ICKKs
L OTOBKH.

Brinozmenni Pacictbl peAAMOB pesdatiia 1 HOPMUPOBAHAC  TCXHOJTOTHYCCROTO

II]\UHCL'L';[.

fluem
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3 KOHCTPYKTOPCKHU PA3JIEJL
3.1 IlpoekTHpoBaHHe KIIHHOBOI'O TPEXKYJIa4KOBOI'0 THEBMATHYECKOIO NaTpoHa
3.1.1 Pa3zpaboTka Teopernyeckoit cxembl 6a3upoBaHus

Herans npu ycraHoBKe Da3zupyercs 1o HAPYXKHOH MoBepXxHoCcTH D46 MM W TOPIY B
COOTBETCTBHHM C pUCYHKOM 10.

B

£
s

g g

e
BT
15

|
i
TSI

AT

™N S
L

Pucynoxk 10 — Cxema OasupoBanns aeTany

(JnopHas 6a3a

[Ipu Ga3zupoBaHHM JAaHHOH AETalM 10 TOPLY OHaA JIHILAeTcs B IPOCTPaHCTBE 3-X
crerneHei cBo0OIbl: JIBUXKEHHE BJIOJbL OCH Y, BpalleHHe BOKpyr ocell X u Z.

[{entpupyrowas baza

basupoBanmne geranud no P46hl4 aumaer ee 2-x crencHeid cBoOOAbl: JBHKEHUE
BAOJb ocelt X u Z.

Illectas cTeneHs c¢BoOO/Bl, BpalieHue BOKPYr ocH Y OHa He siulleHa. [Iposopoty
JeTali BOKPYI OCH B mpolecce 00pabOTKM MpensTCTBYET CHIa TPEHHA MEexIy
YCTAHOBOYHBIMH M 3Q)KHMHBIMH 3JIEMEHTaAMH [PHCIIOCOONCHHA M JETaNbio IPH
MOJIOKEHUH 38KUMHOH cuibl W.

3.1.2 IlpoekTHpoBaHUe cXeMbl PHCIIOCO0IEHHA
B npousBojCcTBE MNPHMEHSAIOT MATPOHBI C TMHEBMATHYECKUM [IPHBOAOM Ul

3aKperieHus W cHATHA  oOpabarteiBaemMOH  aetand B LEMAX  TTOBBIIICHHA
NPOU3BOJIMTENILHOCTH TPYy/la B COOTBETCTBHH € PHCYHKOM 11.

fucm
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Pucynox 11 — Cxema npucnocoGinenis

Jst peanusaunn OpuBeICHHON BbILIE CXeMbl 0a3HPOBAHMS NPHHHMAEM TOKAPHbI|
3-X  KyJA4yKoBBIH  KJAMHOBOH  [ATpPOH ¢ MEXaHH3HPOBAHHLIM  [IPHBOJAOM  OT
BPALIAIOUICT OCH CTAHAAPTHOIO nHesManniuapa. CaM naTpod KpenuTes Ha nepeinem
KoHUe winuaaens c¢ranka EEN 400, ppamatommiics nHeBMalHIHHAD KPEnuTes Ha
JAIHCM KOHIC LIMHHACA ¢ NOMOLLBIO (epexo/noro ¢uianna. llepmernenne nopuums
NHEBMALWIHIIPA K HCIOIHUTEABHOMY MEXAHH3MY [aTPOHA CHELHAILHOI THIoi.

[l
M3HOCOYCTOHYMBOCT, BO3MOKHOCTL [TOIYHEHHS 3HAUMTENBHBIX 3aWHMHBIX YCHIWI
MPH MUHUMATBHBIX radapurax,

YWHMYHICCTBA  KIMHOBOTO  TIATPOHA  SBJIMCTCH  KOMIIAKTHOCTh,  ECTKOCTD,
Henoctarku: et Bo3MOKHOCTH obpabarteiBaTh JAeTalb M3 HPYTKA, HEoDXO1UMa
rulaTebHan 0araHcHpoOBKa NPUCNOCcod e,

3.1.5 CHinoBod  KMHEMaTHUECKHH NPOYHOCTHOH pacueT OCHOBHBIX 2JIEMEHTOR
IPUCIIOCOOICHMS

JLIL'L‘T\IU['PHf\l L'.\'-.‘.“‘_\' KIHHOBOIO IMHEBMATHYCCKOTIO 1[11'['[1{)”&1 B COOTBCTCTBHH ¢
PHCYHKOM 12.

)

Pucynok 12 Cxema 3amuma

B cooTBeTCTBAM CO CXeMOIT (CM. pucyHOK 10) HAX0ANM NOTPedHYIO CHIY 3a/KHM
W=K P Ry/t-R
raes Ky = 1200014 — koa(dmumnen sanaca;
P, = cuna pezanus;

Ry = 26 MM — o0OpalarpiBaeMblil pasmep aeTaliu;

fuem
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R = 23 MM — 3aarhiii pazmep aeTaliu:
Haxoamnm cuny pesanus no gopmynel 7.

P,=C,, -t &7V K,

1/96™" - 0,95 - 0,94 - 1 = 94,9 xr.

0.32"

]

= =1
P,=300-1,75"

l'orna:
W=13-949-26/05-23=271.4 kr.

Mexoauas cusa Ha wroke ITHEBMAalHIHHAPA:
3ea-M

[
h

BBUICT KYJIAYKA OT €0 OMOPbI 40 HPHI0KEHHs CHIibl (W);

Q=K- Bt o) W

et d

h
KOMPPHILNCHT TPeHHs;

JUIMHE HANPaBIAIOUICH YacTH Ky1avka;
M= 0,13
YO TPEHHS B KIMHOBOM CONPSKEHHON nape.

303 xr= 1303 H.

M =5
(. 3:50-0157 0
Q=105 | I+ ——rr e(157 4 57) - 2714 = 130
(1) I
JlelficTBUTENbHAN CHITA 3aXUMA:
1303 - 60/50 = 1563,6 Kkr.

Wy =0Q h/g
HOIEKHO ObITh BLINOIHEHO yCIOBHE:
Wi < W
2714 kr < 1563,6 kr
Y CTOBHC BBIMOMHSACTCS, 3HAUMT 3a70HM JICTATH B NATPOHC OY/IeT HAJSHKHBIM.

3.1.4 Komnonoska npucnocodierns
R
D

@
", -

7 f |r_ — )
{ ) | h, !

| J—hv—
) L ‘:. Y

.

HT}:;] . l'll 'I 1_~_£ IEQ; .

PELEL'MU'I'["FHT\I KOMITOHOBRY II|“ILIL'I[UL'UG_'IEHHS—I B COOTBETCTBHMH C PHCYHKOM 1

2

‘.i E‘ -

[
4 |

|
—— |

|
-

COOPOUHBI HEPTEK MHEBMATHUECKHH TPEXKYIauKOBBIT TaTpoHa
5, K KOTOpOMY
6.

Pucviox 13
B nasax xopnyca nosviuu 4 yCTaHOBISHBI TPH KVIAUKA TO3ZHLIHN
BHHTGMH  NO3HIMH 22 OpUKPEIUIeHbl  CMeHHble  padoume  KyJIaukd  [O3HIHH
ObpabateiBaeMas Jerank HAPYKHBIM auameTpoM D46 YCTAHABIIMBACTCH B PACTOYKY

KYJQUKOB, @ TOPCILJICTAIIM YITHPACTCH B TOPEL 3TOH PacTouKH.
fMucm

N

-
"]
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B uentpe kopnyca 4 nomeulena KIHHOBas BTYJIKa no3uiuu 8. Bo Bryike umeores
TPH 11a3a ¢ YIJIOM Hakadona ¢ = 15" B KoTopble BXOAAT HAKIOHHBIE BBICTYITbI KY.IAYKOB
MO3uLMK 5, 00pasys KIMHOBLIE CONPAKCHHbIE Napbl. [IpH JABHKEHHU KIMHOBOH BTY/IKK
HO3ULMK 8 BIEBO KYJAYKH IMO3MIMM 5 TIepeMeliaioTcs K UEeHTPY MaTpoHa — JeTalb
JAUUMACTCH.

Hpu ABHKEHHH KIMHOBOI BTYJIKH TO3HIHK 8 BOPABO, BLICTYIbI KYIAUKOB MO3HILHH
5 HEepeMEIaoTCA BBEPX OT LEHTPA MATPOHA — 1€Tallb PAIKHMACTCSA,

JLisi cMeHBI KyZ1a4yKOB [O3MLMM 5 BO BTYJKE NO3HUHH § UMEETCS IHECTHIPAHHOR
OTBEPCTHE MO TOPLEBOH KJIIOY; IIPH MOBOPOTE BTY/IKH IMO3HLKH & NPOTHB 4acoBOi
cTpenky Ha yroa 15" Kyiauku no3HuMH 5 BRIXOJST M3 Ma30B M BhIHMMaloTes. [1laiiGa
HO3BHIHI 7 NPEIOXPaHseT BHYTPEHHIOK MOJ0CTE MIATPOHA OT 3aCOPeHMs CTPYKKON B
npouecce padoTkl.

(bukcarop nosutun 13 ¢ npyxunoi nosuuuu 14w raiikoit caykur s
MPCIOTBPAILEHHA  CAMOIIPOU3BOIIBHOIO [OBOPOTA KIMHOBOH BTVIKM N03MIMH 8 B
fpouecce  paboThl NATPOHa W BbLIeTAa KynaukoB. KimHoBas Brynka cHabkeHa
MPOIOJILHBIM 11a30M sl (hukcaropa.

[{aTpon Ha WIIKMHAECNE CTAHKA 3aKPETUIACTCS ¢ TIOMOLIBIO 4-X WITBIpei 1o3uLuH 23 ¢
raifikami. basupyercs natpon Ha WIIHHIENE € [IOMOWIBIO KOHYCHOH PacTouKH.
Bpauaiomniics MHeBMALMIHHAD NO3NINH 25 3aKkpenasercs Ha WIHHACIe CTanKa ¢
[TOMOLILIO  TIEPEXOJAHOrO (pati@ no3suMuun |, COeJMHEHHOTO ¢ NHEBAMIMIHHAPOM
Ooaramu nosuiny 21, ITHeBMAUMAMHAD OT CBHHYMBAHUS OT LINHHACHS CTANKA [1pU
TOPMOKCHHH (PHKCHPYETCA AByMA BHHTaMH nosuinu 18. Bosayx B paGoune nosoctu
ITHEBMAlMIIMHAPA rojaercs depes MydTy nosunuu 26 no wrylepam nosvunu 15 ot
pacrpeie/IuTENIbHOI'O KpaHa.

lIpn nozave Bo3ayxa B IpaByo 1M0J0CTh MIHHAPA TOPIICHD HIAET BICBO, MepejlaeT
ABHAKCHHC TAI'C MO3HLUMM 2, BHHTY NO3MUMM 3 M Jajee vepes pe3b0OBYIO BTYJIKY
HO3HIUKM 9 KITHHOBOH BTYJIKE HO3HIIHKM 8 HA 3a3KHUM.

lIpn nozave Bo3iyxa B 1PaBylO [OGOCTh LWJIMH/PA, 1OPIIEHL WJIET BIPABO,
TOIKAET TArY NO3UINK 2, BUHT NO3ULHK 3 U Yepe3 PeryanpoBOUHYIO Faiiky no3uimn 10
[IePe/1acT IBHIKCHHE KIMHOBOH BTYIIKE HA Pa3kHUM.

.

3.1.5 PacueT npucnocobneHms Ha TOYHOCTE

[lorpetIHoCTh yCTaHOBKH 1T/l B IPHCTIOCOOIEHHE ONIPE/ICseTes 110 hopmy.ie:
—

Oyean — 4/05 T 0, +0

1el 05 — NOTPeIIHOCTE Dasuposanys. B Halem ciayuae rorpeuisocts 6asuposaHms
ds = 0, Tak KaKk KOHCTpyKTOpcKasi Oaza (0Ch JICTAH) W TOpEll JIeTalH COBNAjaeT ¢
TEXHOJIOTHYEeCKoN 6as3oil u sBIsIeTCs yCTAaHOBOYHOM 0a30ii.

d3 — HOIPEUIHOCThL 3aKpellieHus, KOTopas BO3HUKAeT Be/e/ACTBHE jedopMalimu
OTACHBHBIX DJICMEHTOB TPHCIOCOONICHHA KOTOPLIMH TIepellaloTesl cuna 3akuma. B
Halem cny4qae JeTallb 3aKperuisercs JOCTATOUHO B JKECTKOM IPUCIOCOO/IeHHH U ee
MOZKHO HE YUYHTBIBATE T.€. &3 = 0.

Nucm
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0 np — NMOTPCHIHOCTH MPHUCIOCodIeHUS, [TorpetHOCTE BI3LIBAETCA He TOUHOCTLIO
H3FOTOBJICHUSA CAMOTO  [IPHCIIOCODIEHHS W H3HOCOM Eero 7SJIEeMEeHTOB, a Tak iKe
MOTPEHUIHOCTDL YCTAHOBKH CaMOIro NPUCTIOCOOIEHHS HA CTAHKeE.

[lpi ycranoBke aetanu Ha 1oBepxHOCTH O46 MM MOMKeT NPOM3OINTH cMellenme
OCCH M KYJIAYKOB THEBMONIATPOHA. BEIMuuHA 3TOr0 CMelLeHUS:
E=(A/]d+ Ad) /2
rae AJL=10,025 mm — nonyck na Q46

Ad = 0,03 MM — ZOIIYCK VCTAHOBOYHOTO HTeMeHTa.

E=(0,025+0,03)/2=0,0275 mm.

3.2 Pacuer n npoexkTUpoBaHMe roJ0BKH pe3b00HAKATHOI]
[Iprcniocobnenne, B KOTOPOM KpeluTesl pe3bOOHAKATHAS TOJIOBKA, B COOTBETCTRHH

C PHCYHKOM 14 yeTaHas/iMBaeTcs Ha CyIIOPT TokapHoro cranka. CynmopT HacTpoeH Ha
1ar pes3bom.

Pucyrnox 14 — CHopounblit 4eprek pe3sbOoHaKATHOI FOIOBKH

Korna pespba HakaTtana, TO [iaHka NPUCIIOCODICHHS JTOXOAUT 10 viiopa, rnoaava
CYNTIOPTA €l1e He NPeKpaTHIIach, NOTOMY YIOP JaBHT Ha IUIAHKY, KOTOpas HaKHMaeT
Ha naywep. Ock B MIaHKe, NOBOPAYMBAsAChH, pa3BopadnBaeT kKynauok. OH JBHraer
HIMOHKY BRAIOYCHHs TO3UIMK 11 U3 HeHTpanbHO BTYIKH no3uinu 12.

Tax kax neHTpaseHas BTYJIKA nO3MIMM 12 HENOABMKHA, TO MOMEHT [PYKHHbI
JICHCTBYCT Ha KOPIYC NO3MIMN 8 M Pa3BOPAYHBAET €ro NPOTHB YacOBOI CTPEIIKH.

Kopryc nosopaunBaetcs COBMECTHO ¢ IMCKOM M TPH 3yOUATLIX KOJIeCca MO3HIHN 5
[ICPEKATBIBAIOTCA 110 HEHTPAIBHOMY 3y04aToMy Kojdecy nosuuuMu 12, npoucxomut
TOBOPOT OCH € 3KCUCHTPHKOM 1O3HIIHMK [, Ha KOTOPOH HaxosaTCs PONMKH M 3@ cuer
[10BOPOTA IKCUCHTPHKA HAKATHLIE POIHKH PACXOAATCH.
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ITpu Hakatke rpedeliki pe3bObl CTHPAIOTCS M HAKATATh PE3b0Y B TOYHBIE Pa3MEpEI
HE CMOKEM, TIOITOMY POIHKH TOBOPAUHBAIOT JAPYIOI CTOPOHOI W CTABAT HX B T'OJIOBKY
B COOTBETCTBUH ¢ MAPKUPOBKOI.

(JCHOBHBIM YCIOBHEM [PH pacyeTe pe3bOOHAKATHON TOJTOBKH SABJISCTCH PaBCHCTBO
VIJ0B 10AbeMa pe3bObl HAKATBIBACMOH JICTAIN W POJdMKa. YIos HojbemMa pe3bObl
orpeaenseTcs no popmMyie:

tet=8/m - d,

rac: S = 1,5 mm — wiar pe3ninl

[To TOCTy 24705 81 BBINHCHIBACM HOMHHAJILHBIC 3HAYCHHA HAPYZAHOIO,
CPEJIHETO M BHYTPEHHET O JIHaMeTpoB Ha pe3bdy M22x[.5 — 6g

d,, = 22.000 mm

d.. = 21,026 mm

d, 20,16 MM

tet S/3.14 41,026 =0,01164
V1o nogabema pesbon T = 0740
Pasmepbl pe3bObl pONHKOR B 3aBUCHMOCTH OT I1Ara K pe3b00HaKaTHOH I'OJI0BKE:
| = 3,34 MM
o= 1 mm (ponnk No3 )
f,=04337""
fy = 10,53 nmwm;
R = 0,21 max,
222016

~

Bricora pesbObl DoJITa: 0,92 mm;

=1+ =043+ 0,53 = 0,90 My { ¢ YIETOM JIONTYCKOB Ha pe3biy)
JlMaMeTp 3aroToBKH MOA HAKATBIBAINE Pe3b0bl ONPEASIIOT No hopmyIe:

G d A d 021095

l

S 427 40167 =02109(1,5)° = 40,4 mv

LI il

Ha netam M22x 1.5 — 6g - passep nociie nokpbiThst B 119, Xp.{9 — 15MkM).

Juamverp 3aroToBKH  110J1 HAKATBIBAHHE JIOKEH OBITh BBLACpHKaH ¢ OOJIbIIOI
FOYHOCTL,  4eM 1IPH Hapesadne pe3bObl. OOBLIMHO JIOMYCK HA JHAMETP 3aroTOBKH
MPUHUMAIOT PABHBIM MOIOBHHE JIONYCKA HA CPEAHHI JIHAMETP HAKATBHIBACMOH pe3bObl,
4TO COOTBETCTRYET KJ1accy TouHoCTH 3, g = 0,084 Mm.

[Moxpbitne 0012 mm nHa cropony npoduis pe3ndbl BXOJAHT B 110 JIOIYCKa

s aroTOBKY (J1onvek ¢ = 0,084 M), 3HAUMT, TICPEpacueT 3ar0TOBKH ¢ VHETOM HOKPBLITHA
HE HYJKEH.

YN

AN
Y

rd [ j:'f' . VA
78
;‘f \ (.

Pucynor 15— Ipoduie pe3sOnl
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d., = 20,4 50 MM,

Hakarusic poauky W3roTasIMBAIOTCS ¢ KOJALICBOH HAPC3IKOH pe3b0bl. HO TAK Kak
PE3LOA UMECT Y10 HOALEML, TO B HAMCH KOHCTPYKIMK TOJNOBKM PE3LOOHAKATHBIC
POIHKH OBEPHYTHL 1A VIO HOAbCMA  HA YIOH  HOABLEMA  pe3s0bl (040) no
ortHoweno K saroroske. Hooromy na duianie nosuimn 3 nveenM  Helpuieranue
POIHKOB UL Y1I0OM ckpenBains oceit d; = 1= 0740,

[CXHHUYECKAs XapaKepueTHRa

L. Hren0 o00poTos HAKaTHLIX POIHKOB N = 575 00/ MHH.

“

2o Yron MOBOPOTE DKCUCHIPHROB PABeH OO (HAKATHBIC POJIHMKH PUIBODAYHBAIOTCA

H BBIXOHT H3 3aSHICHUH € HAKATHIBACMOH JICTalbLio ).
331 |pncl~: CHPOBANHC [IPHCHOCODICHUS LIS KOH PO TOPIHOBOEO OHeHus

CxeMa KOITPOIs HPHBLRICHE B COOTBSTCTBHM ¢ pHeyHKoM 16, HMaMepenine Gueting
HPOHSBOIHTCH  HPH BPALICHHK JICTIH B arpode npuenocooienmns. Hpu cnatum
JAMCPOB 110 JLAHHOH ¢XeMC KOHTPOIS HILIHKATOP HOKA3LIBACT HCTHHHOC 3HAYCHHC
KOHTPOIMPYESMOLO HapaMerpa.

Prcyvior T — Cxenma koHTposis
3.3.2 KOMITOHOBKZ HIPHCTIOCOO. CH K3
KOHTPOIILHOS IPHCTIOCODICHHC HPHBCICHO B COOTBCICTBHM ¢ pUCYHKOM |7,

| lpuciocobiie e npena3uaiucto LI KOHTPOUs  OHCHns FOPHA  OTHOCHTE TLHO
orsepcrus ¢43H 2.

[ST900. 2016018000113
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[pucniocodiaeHue cocToOMT H3 KOpHyca 3 HA KOTOpPOM € [OMOLIBIO BHHTOB
KPermnTes CToiKa Ha KOTopvio ¢ noMoulbio mrudTa 32, raiikn ¢ waiidoi 28, 30
KPEIIMTCH WITATHR 4, NPYAUHA 5 HEOOX0AMMa LIS PEryJIMPOBAHHA BLICOTB] LITATHBA.

Flo wtaruBy ¢ nmomoublo Bunta 9 u xomyTtuka 10 nepememaercd jganka ¢
JAKPENICHHBIM Ha HCH HHJAHKATOPOM.

Kontponupyesmas J1eTallb YCTAHABIUBALTCS B [IATPOH TIPHCIIOCOOIICHUS.

Bpaienue etany HNPOM3IBOAMTCH € HOMOUILI pydek. Ui npejorspauienus
NPHBOPOTA YCTAHOBICHB! NOIIIHITHHKH.

#9

Pucyrnox 17 — KourpoiibHOE npucnocodaenue

||L']"'L’.l HAa"a 10M  HIMEPCHHA YCOTAHABIWBACTCH DTANNOHHAA JeTallb TIOABOIAWUTCH
HHOAHKATOPR H YCTaHaBIMBAaCcTCH Ha 0, Tlociae aroro sranoHHas J1eTallb CHUMACTCH M
YCTAHABIHMBACTCH KOHTPpOIHPpYEMAd JCTAlIb W NMPOH3BOJANTCH H3MCpCeHHUC 1CTAJTH.

i N N |

3.3.3 Pacuer norpeniHoc i H3MEPEeHHA IPHCIIOCOoOIeHUS

JHODOMY MCTOIY KOHTPOIS CBOACTRCHIA NOFPEUIHOCTH H3MEpPEHHs.

CuereMaTnyeckue NOPeHOCTH BLIZBIBAIOTCHS KOHCTPYKTHBHBIMH OCOOCHHOCTAMM
CaMOI0 M3MEPUTEILHOIO YCTPOHCTBA W IPHHATOrO MeToa uimepeHus. /lonyckaemas
NOTPELUIHOCTE  M3MEPCHHS  BKIIOHACT CHYUAHHBIC W HEYUYTCHHbIC CHCTEMAaTHYECKHE
MOTPELIHOCTH  M3MEPEHHA H  ABIACTCA HAHOONbUICH JOMYCTHMMON NOTPEHOCTBIO
H3MEPEHHA.

fucm
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Cray4dafHas norpeliHoCcTs H3IMEpeHH
A =60
A =6-0,004 =0,024mm
Cpeamsasi NOrpeiHoOcTy BAPUALMA B MOKA3aHUsAX MHHKATOPA NPUHHMaeTes [4]
A< 0.1 -Tp
A= 0,1-0,02=0,002mm
rne 1p - aonyek wsmepsiemoro pasvepa, t.e. 0,02 mm
Pewarowtee 3uadeHue o npaBuiLIoOCcTH BoIOOPA KOHCTPYKUMY H3MEPUTENBLHOTO
VCTPOUCT-BA MMEET HE adCoMOTHAES, 4 OTHOCHTEILHAS NOTPEIIHOCTL, BhIpakeHHas B %o
K JIOITYCKY [POBEpAeMOro aementa, T.e. 0,15%
I - 100%
Ao '
15%
0.002-100%
A, (LO13 aru

- |
155%,

J

(Ce1oBareibHoO, npeielibHads CYMMapHas norpeiHocTb H3MEPCHHA COCTABITHC]

Vo =N A A

Y

\ - \u_uj.L OO 20013 (0027 vy
JeicTBUTE 1LHAN Cpe/iHs s KBa/paTH4yHasn MOrPeIHOCTD KOHTPOIBHOT'O
MPUCIIOCODIeHUS
_ A 0,027
G5 <75 =0013 mm

JCHOBHAst  MOIPEUIHOCTL  NPUCIOCOONCHHH,  BKJIHOYAOUMX  HHAUKATOP W
paboTarolux npu remneparype 25 'C M OTHOCHTENBHONH BRaxHocTH jgo 80%
nofAHa npesbsiiiats 0,05 mm corftacno OCT 92-2747-69.

%

. HC

| arkum HGF‘;HU'\I. HOTPCHIHOCTE '.1"."-1&‘]"L‘HI|1'| |||"FHL'|.]UL.'U':-LICHHL‘.\I HE BLIXOJAHT 34
npeacaps gonyerumoro, T.¢. 0,013 My = 0,05 MM,

BbIBOALI IO pa3jaeny TpH

B xoHcTpykTOpekoMm  paziene  Aas  gerand  «Kpblluka»  CripoeKTHpOoBaHbI
npuenocoONetHs: naTpod  KJIHHOBOH TPEXKYIAYKOBOH, I8 KOHTPOJIS TOPUEBOIo
Ouenns. lakae paspadorana KOHCTPY RIS pe3bOoHakaTHOH ronosku. Paspadorannoe
TOKAPHOE NMPHCIOCOOICHHE, NO3BOASCT COKPAaTHTL BpeMs Ha o0paloTKy # 3aKUM
nerann.  CnpoekTHpOBAHHOE  NPHCNOCOOeHHe 18 KOHTPOJIsS TOPHOBOIO OHEeHHs
MO3ROJACT KOITPOIMPOBRATH pa3Mep JAeTalu BO BpeMsl 0OpabOTKH, TEM CaMbIM, CHHKas!

BO3MOWMKHOCTh OpaKa U YMeHblIas BPCMs HA KOHTPObL pazMepa.

Sluem
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4 CTPOUTEJILHBIN PA3JIE]
4.1 BeiGop 1 onpejseneHie KoJinyecTsa 000py,/ 10BaHus 110 KaK/I0H o1epaim

BLIMOAHCHUE CTPOHTEILHOTO Pa3ieila OCYIIEeCTRIACTCA Ha OCHOBE Pa3padOTAHHOIO
FeXHONOMHYCCKOTo npotiecca 00padoTku Aetanu « Kpbiuikay.

Jst nyuero o030pa M aHanu3a, nojiy4eHHbIX B TEXHOIOTHYECKOH YacTH NPOoeKTa
PEIVALTATOBR, @ TAaK/AKe U ya00CTBa BBINOJHEHH pPAcydeToB B JIAHHOM pasjene
cocTaniieHa Tadauua 8 HCXOAHBIX JaHHBIX.

Macca jgeraian — 047k,

Macca 3arotoBku - 0,.74k1

Marepuan — cnnas AMro 1'OCT 4784-97

Tun nposiera - KpalHUK

["'on0Bas nporpaMsa Beinycka - 73000011

Tabdnumua 8 — Mexoanble 1aHHble

No Monens
HanmeHoBaHne onepativm _ Hopsbl BpeMeHH, MHH
onep. | CraHka | o _ B
To Te | Imr, | Tns,
| _ _ _ MUH | MHH
005 lokaphas ¢ UI1Y NEF-400 | 6,9 5.18 113,05 1 16,5
010 | Toxapnas ¢ Iy NEF-400 | 2,78 | 2,82 | 6,07 | 16,5
015 Fokapuas ¢ YTV | NEF-400 | 18,04 | 0,81 | 20,83 | 10,5
020 (bpesephas | OMI3IT | 10,7 | 5,74 | 17,75 19
025 TokapHas [K62 2,76 | 2,32 | 548 | 16,5
030 | Toxapuas COIK62 | 272 2,01 5,21 16,5
035 CBepliiiibHas C2AL06IL | 1,7 089 0 279 | 16,5
040 | Caecapuas gepctak | 1,3 0.8 | 2,27 10

[0/10BOKH TPUBEASHHBLIM BBINYCK jetaineit Nap., T.e. YCJIOBHOC — KOJHYECTBO
PHIIOBLIX  AeTaneH, TPYA0EMKOCThL 00pad0TKH KOTOPBLIX paBHa TPY/I10EMKOCTH BCEX
AeTanei, ONpPeeAcTCa HCXOAM U3 NPOH3BOICTBEHHON MOIIHOCTH yuacTKa W Hanbolee

PALHOHANBHOTO HCTONL30BAHM UﬁU]‘I},LUHLtHIUI o []JU]T\I}.’IUZ

_ _ K, 60
T\Hpm-\ll Ky | l+a)
1117
rae M. — rojoBas NPOM3BOJACTBCHHAR MOLIHOCTh, UWIT;
K, koohduurent 3arpy3ku  o00pyJIOBaHUs npuHUMaeMm pasHeiM 0,8, uTO

XAPAKTCPHU3IYVET N0CTATOYMHO  NONHOC  HCITOJIL3OBAHHC Ul'_‘!l‘r["f)','l‘-.‘]iiiHHH M HaAJIH4YHCe

HEOOXOHMOI0 Pe3epBa BPCMCIN;

[, aeiicrBHTenbbiil ronosoi gou/ 1 padbotel obopyosanus, F,=4015 vacos;
T, — HOpM@ WITYYHOrO ppemenn Ha sedyiied onepaunn 010 nns nerann-
npeacrasutend, 1., = 2,5MHIH;

a = 0,05 — xodHHUUMEHT TONYCTUMBIX IOTEPb HA NEPEHANAKY.
Nnp =4015-0,8:60/2,5-(1+0,05)=73417
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[puusato Nrp =73000 uir.
['0510B0# 00BEM BhITTyCKa AeTann npeactaputens Ny, ONpeenseTcs B npe/eax:
Nioq = Ny / Kso max ... N, /K30 min |

rae K3o — kosduunent sakpensienus onepauuii (cornacno FOCT 3.1108-74) ans
CpeHecepuioro npowssoactsa 11-20, s Menkocepuitnoro 21-40).

I puusito N,,, =6000 wT.

KOIuectBO HAMMCHOBAHKIT JleTasieli 00padablBAEMBIX Ha YUACTKe, ONpe/1elaeTcs
1o gopmyne:

Nip
IH’[ 3
ron
rae m,,=73000/5000=14.61ur, Hpungaro m, = 15uIr.
Hpn raanoMepHoM TedeHnn rofa BRINYCKa NpoayKUUH i 'ilIF{PUI[JIL’H]T)I 38 KAz IbIM
paboUHUM MECTOM OIHOH OnlepalHi I{'-m m,. B nannom cayuae m, = 15 wir naxojures
B nipeaenax BeauyuHel Kzo =11 . AT CPeJIHECEePHITHOTO  TIPON3BO/ICTBA.

Onpe/ienenne KoJM1ecTBa AeTancii B napTHH.
MitHumalibHOe Yo aeTaneil B napTiy onpeessercs no popmye:
R TR
rae Ty, = 1000 TOBHTE IbHO-32 KON HTEILHOE BPEMSt Ha Be 1y IIei onepaunn, T,
1,=16.5/2.50,05-1321111
Pacuérnas Benuvania napTui KOPPEeKTHPYCTCA TAKHM 00pa3oM, YToObl OHa ObLIa He
MCHCC TIOJICMEHHOTO BBINTYCKA JICTA/ICH W KPATHA TOJ0BOMY BBITYCKY. Bhinvek jgeranieii

A HOTORHEY cMeHbl 172N oM onpeteseTes U3 CreayIoweil 3aBUCHMOCTH!

I .
e/ = "‘(-Hll'ILM'
=" 1on
riae Ty o — OnepaTHBHOE BpeMst 3a cMeny, npunumaeM T, ., = 300 Mun: T, — nopma
ONCPATHBHOIO BPEMEHH Ha BeAY LI mn:p-aimn (To+Ts), T,, = 2.42MHuH.
[/2NL,=300/2-2. 42=T73 1t
Hpuiato n 73, 410 OIM3KO K PacuETHOMY 3HAUSHWIO M KPAaTHO FOOBOMY
BBINYCKY.
Neodsn, = 73000/ 73=1000 117

Ansi coppemennoro  mMexanocGopoYHOro  NpoM3BOICTBA XapaKTepeH BbICOKHIT
YPOBCHL ABTOMATHIAIMH [POU3BOJICTBEHITLIX [POLECCOB, 1TOITOMY TEXHOJIOIHHYECKOE
o0opyoBanie JIOBKHO 00CCIIeYHBaThL HE TONBKO ABTOMATH3AIMIO 00padoOTKK MM
COOPKHM, HO M CTBIKOBATHCA € OOOPY/IOBAHHEM M TeXHHYECKHMH CpeCTBaMH,
OUBCANHAIOUIMMH  OTACALHLIE BB TEXHONOMHYECKOTO 00OpY/10BaHHsA B EIMHBINA
ABTOMATH3UPORAHHBIN NPOIICCC.

[Tpousse/iem pacyer Koan4ecTBa CTallkoB Ha NpuMepe TOKAPHOH OTIepaiu.

HHCIIO CTAHKOB JUIA Kak 1011 Onepalii ONpeAeIsior no oy IMYJIe

S\ =St/
¢ LUUT — IMTYYHOE BPCMS BLINOTHCHWA Onepatuil, MHH;

T — TaKT, BbIYCKA JIeTAICH, KOTOPLIH oupeensieTcs no gopmyne

t—Po-60/Np,

flucm
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rae Mo — sddertusuplii ronosoi o sBpemenn paborsl 0dopy oBanus, Po=3900y

7=3900-60/73000=3,2y

[loacTaBnss noiyyeHHoOe 3HaYeHHe B GQOPMYNY, NOIYYAEM:

S' =36,14/3,2=11.29w7

llonyuenHoe 3HaveHmHe S']J okpvrisieM 10 Onukaiiero Oosbliero 4ucna M
[MoJIydaeM pacueTHOe KOJIHYEeCTBO CTAaHKOB Spacy.

B nawem cayuae Spacu=12

[Tocne sroro onpenensiem KodGuunenT 3arpy3Ki CTAHKOB HA JaHHON ofepaliu,
KOTOPBI onpe/iensieres no popmyne

1{3: Slp/Sp:u:ll

K,=11,29/12=0.94

IpuusiToe KONHYEeCTBO CTAlKOB Ha JTaHHOHW ONEpAllHH ONpeelsioT ¢ YYETOM
KoM (GHUILHMEHTa HCMOIB30BAHMS 000PY,10BaHHA, YUHTBIBAIOLLETO HAOKEHHBIE TTOTEPH
BO BpEMeHH 1o opmyie

Sl:pz Spacuﬂ{m

rae K, — koaduument nenonsionanus obopynosanns, K,=0.9.

Si= 12/0,9=13 npusnmaem S = 13

JUtst OCTalbHBIX Olepallli pacyeT KoaudecTBa 00Opy/10BaHns NpHBeneH B Tabauue

9.
Tabnuua 9 - Pacuer konnuectsa notpedHoro obopya0BaHus
" Ne . Nip Tyt Cpacu | Crp
l'un 1 MoOJenL cTaHka 13
olep lwr | Mul mr T
- Tokapnwmin ¢ UINY NEF- .
003 400 B 1),05 | _:1,0? 4 1,07
Tok: e YUY NEE- I
010 Foxapiruii ¢ UEITY NEF 6,07 1.89 2 0.94
400
- =
015 Tokapustit ¢ HITY NEF 26.83 8.3 9 1.04
400
Beprukanbuo-dhpesephbrii
o
O:(.].__ oM 13T 73000 17.75 5,54 6 0,92
Tokapuo-BHITOPE3HLIH .
-
_0:5_ 1K62 548 1,71 2 0,86
. TokapHo-BUHTOpE3H LI
030 1K62 ) 5,21 1.63 2 0,81
. Beprugasinigo-
. ceepnniabublit 2A 10611 279 L19 : 087
040 BCPCTRK | P 2,27 0.71 1 0.71

Mroro: XS,..,=25.04 X§,,=26
Cpeannit KodphUIMeHT 3arpy3KH CTAHKOB TIPOSKTHPYEMOT'0 YHaCTKa OTIPEIensercs
no opmye:
Koo =S /XS, 725,04/26=0,96

4.2 OnpeejeHue cocraBa H KOJaM4eCcTBa padoTatoIHX

LTar pabotaroumx 0 MeX4aHOCDOPOUHBIX  1IE€X0B  ONpeNeNsioT  COIJIACHO
pekoMenaandaM. Tlpn yKpynuennslx pacderax 4MCI0 CTAHOYHHKOB ONpe/IeNsioT Mo
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CTAHKOCMKOCTH I0OJI0BOTO 00beMa padoT WM MO NPUHATOMY YMCTY CTAHKOB y4acTka
(Lexa).

Rer=TX/(hp-Km)
rie, TE=Xtnr N — cyMMapHas cTaHKOeMKOCTb H3rOTOBISHHs AeTaleil Ha CTaHKaX
AAHHOLO THITE, HA YUACTRS B CTAHKO-H1Cax;

Dp - sdderTusnii rorosoii Gon pabotero Bpemenn (IpHHIMAaEM 1720),

KM = KOdGhuUeHT MHOFOCTAHOUHOTO 00CYKHBAHUSA (TPHHUMAECM Km=2).

Koogpuiment Kn sasucut ot Buza obopyiosanus. 18 YHHBEPCATLHBIX CTAHKOB ¢
PYHHLIM VIIPABACHHEM, KaKk npasuio, Ky=1. /lis npyTKOBBIX TOKApHBIX M TOKapHO-
PEBOJBBEPHBIX  NOyaBTOMATOB KM=3-8: /115 MHOTOWOHHAEIBLHBIX NOIYABTOMATOB
RKyv=I-40 aaa sySooOpadaivisatonnx nonyastomatos Km=2-4; ams  arperatHo-
CBEPIHABHBIX, arperaTtHo-pacToutbIX crankos Kyv=1-3; juis cTaHkoM ¢ nporpaMMHBIM
yopasaenuem Km=2-3,

[pu onpesenienni 4uc1a NPOU3BOACTBEHHBIX PAGOUHX HONB3YIOTCS YCPEAHEHHBIMH
JHAUCHHAMK KM UT MENTKOCepHHHOro 0 e AMHUYHOTO npoussojcrea Km=1,1-1,35; ans
cpeanecepuitnoro Km=13-1.5; ans kpyunocepuiisoro u maccosoro Km=1,9-22.

Rer=TL/(Mp-Km)= Ztiur N/(Dp-Knm)

Rer=306,14-73000/(1720-2)=12 yen

HHeao cTanoYHIKOB MOKHO ONpeieTh TAKXKE 10 4uciy craukos CI 1exa win
yUACTKQ!

Rer=Crr®o-K3-Kn/(Dp-Km)
rie, Do - sdeTHBIEBI ro10B0I GOH BpeMeHn PaboTh 0GOPYI0BAHM, U, (3890);

i3 — koadpuument 3arpysku oGopyosanus (0,9)

Ku = koopduument nenonnsosanns oGopytosanns (0,85)

Rer==12-3900-0,94-0.9/(1720-2)=12 e

HHCACHHOCTE  BCOMOTaTelbhblX  pabounx NIpH YKPYIHEHHOM TIPOCKTHPOBAHHH
OTIPEACHIOT OOMNM HHCIOM B 3ABHCHMOCTH OT YHC/A NPOM3BOACTBEHHbIX padoumXx.
Ilpy setansHoM NPOEKTHPOBAHKK BCHOMOIATE ILHBIX CTYKO YHCIO BCHOMOATEIbHBIX
pabounx  onpereasior mubo 1o HopMaM 06CIYKHBAHHSA, MO0 B 3aBHCHMOCTH OT
TPYAOEMKOCTH BBINOANAEMOro obbema pabor.

Rec=Rei249%=12-0,24=2 88=3 yen

Hpu pacnpetenenun obiiel YHCAGHHOCTH BCNOMOTaTeIbHBIX padoYnX M0 CMEHam
MOKHO  TPHHAMATB, YTO B HepBylo  cMeny  padoTaloT B UeXdax eIHHHYHOIO W
MCJIKOCCPHIHOTO NpounsBojcTsa 05%., cpejtecepuiinoro 60%, KpynmHOCepHIHOTO M
MACCoBOrO 33% BernoMorare/tbHbx padounx.

[Ipn  yKPYNHEHHOM  NPOEKTHPORANHK  YHCIEHHOCTD HHIKEHEPHO-TEXHHUYCCKHUX
pabotiukos (MTP) Mexannueckux Lexos onpenensior no HOPMAaM B 3aBHCUMOCTH OT

HHCTa OCHOBHBIX CTaHKOB 1exa, a MTP cOopouHBIX NEXOB B 3aBHCHMOCTH OT 4HCiIa
NPOH3BOACTBEHHBIX PAdOUHX.

Rurp=Rer-20%=12-0,2=2 4=3y¢j

HHeno cnymaumx MeXalnyecknx cOopoyHbIX 11CXOB ONpeedOT 110 HOpMaMm B
FABUCHMOCTH OT 4HCId HPOH3BOACTBCHHBIX pabounx. i MexaHMUYecKHX 1eXOB
CAHHMYHOIO U MENKOCEPHIHOTO  NPOM3BOIACTBA  HHCIO  CINYKALUMX  COCTABISET
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|"r 30

verrmpe 0, CpeaHecepuiinoro  npoussoacTea - 0.9...1,9%,  kpy MHOCEPHHHOTO
mpoussoictia 0,0...1,6%, maccosoro nponssojctsa 0,1...1,4%.
Ken=12%1%=0,12=1uen
PacucTtioe  3maueHne  koABGUIMENTa  MHOFOCTAHOYHOIO 00CIyKHBAHMS
onpeensietes no hopayie:
i ik ' [ _I— l i)
rie T — MawmmuHoe aBToMaTHYeCKOE BpeMSL;
BCHOMOPATEIEHOC BPEMS, HC 1IEPEKPBIBAEMOE MAIIKHHBIM BpeMeHeM;

I —BPCMA Ha NEPexo/] 0T OJHOrO CTAHKA K APYToMYy.

0,87 + 3,88
388+ 2+1
Belmuuny KoshhuiHeHTa MHOMOCTAHOUHOTO ODCIYKUBAHUA MOKHO ONpPEAeIHTh
HYTEM NOCTPOCHHA LHKIIOUPAMMBL MHOIMOCTAHOMHONH paboThl.

[,

Ha tnkmorpavme (pueynok 1) wsoGpakacres spems paboThl cranka u pabouero,

) TR

e np

CAVTABICITHG O TOM, KikiIM 00pasoM o/tuH paboumit MoxeT 00CTyKUT
HECKOILKO CTAHKOB, @ TAKKE O 110JIHOTC MCIONIL30BaHNs paboyero BpeMeHH B npejeax
pacteTnoro  wukna. Tod unkaoM Muoroctanounoii paboTel MOHHMAETCH [epro
BPEMCHH, B TCUHCHHHM  KOTOPOrO  PeryispHO  BLITOMHSIOTCH  OJHH M Te  Ke
MOBTOPAIOMCCH paboThl Ha BeeX 00CHYIKHBAEMBIX pabounM crankax. JUIHTeIHOCTE
HMKIQ CRIQIBIBACTCS. M3 MAIIMHHO-aBTOMATHYECKOTO BPEMEHH M BCIOMOTaTelbHOIO
HENEPEKPLIBAEMOro BPEMENH.

HHCICHHOCTL  BCMOMOIATCNLHBLIX  pabotmX NPH VKPYINHEHHOM POCKTHPOBAHUH
ONPeARisio T O0LIMM YHCIIOM B 34BHCUMOCTH OT YHC/A PON3BOJCTBEHHBIX PabOUYMX.
LIy e TalibHOM TIPOEKTHPOBAHIH BCIOMOTaTebHbIX CITYIKD YMCIIO BCIIOMOTaTeNBHBIX
padounx onpeaensior AubO N0 HOPMAM OGCAVKHBAHMS, THOO B 3ABHCHMOCTH OT
[PYAOCMKOCTH BBITOIHAEMOTO 00beMa pabor.

—_

Homep ctanka

I SEMH LIHE T -

Pucynox 20 - LnknorpaMma MHOIOCTAHOMHOTO oOCIyKIBaHS
CTAKOB-1YOJIEpOB

Huecm
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4.3 BelOop THOOB W ONpeJIeiene KOJIUYecTBa TPAHCIIOPTHBIN CPEeICTB
4.3.1 Pacuer noasecnoro KoHpeiiepa

B kavectTBe MEKONECPAHOHHBIX TPAHCIOPTHBIX CPEACTB IPUMEHHIOTCH OABECHbLIE
KOHBEHepbI.
OCHOBHBIM  1APAMETPOM  KOHBeiepa sBisielcss ero ckopoctb Vo (M/MHH) H
MPOM3BOAMTENLHOCTD (Q (1T./H9ac).
CkopocTh KOHBeHepa onpeaensieres no opmysie:
Ve o
Tn
e T — TakT padoThl NOTOUHOH AMHUK, T=0,395 MHUH.;
| — war noasecok, 1=10 m;
N — KOJWMYECTBO W3/ICHI HA OJHOH nojaBecke, n=10 wT.

~ .1-0— =253 MKMHH

©0.395-10
[TpuHuMaeM CKOpOCTh JABHKeHHS KotBeilepa V=2,5M/MHH,
[Tpou3BOAHTENLHOCTL ONpeaeseTes no GopmyJie:
V-6ln
Q= —

o L.
0- 2.3 ::?_ﬂ — 150 wr/yac

BuiGupaeMm rpysosecyiii nogBecHoi koHngeiiep, H300pameHHblii Ha pucyHke 18.

Pucyrok 18 — I'pyzonecyiunii nojiBecHOR KOHBeHep
4.4 Bridop v onpejenenue noTpedHoro KOJNIecTBa MOCTOBBLIX KPAHOB

IoTpedHoe KOJIMHYECTBO KPAHOB ONpele/isiioT no (hopmyie:

[](P ]
RELT
o Ui WYy .
@-m O K

e JI — KOJWUecTBO MepeBe3eHHbIX IPY30B (KOHTEHHEpOB ¢ JeTalsiMK) Ha roj10BYI0
nporpammy Beinycka N getaneii.

fucm
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rae (5;=0.47 xr — Bec 0/IHOH neTaIM;
(= 63,5kr — Bec KouTeliHepa ¢ acransMu (50w + 50kr kouteiinep);
m=2 — KOJHUYECTBO pabounx CMCH B CVTKH;
(D=240 - KonHUecTBO padOUNX A1CH B FOY;
1= KO.THYECTBO KPAHOBBIX ONepalHii Ha O1WH NepeBe3eHHbIR IPy3;
Lo, =40 M — CcpeaHas AIMHA ITYTH HA OJHY KPAHOBYIO ONEPanmio;
Vi =0.5 kM/U=8.33M/MHH — CcpeiHss CKOPOCTH IBHKEHUS KpaHa;
11,72 MHH — BpeMS Ha OJIHY 3arpy3Ky U OHY pasrpy3ky:
D, =480 MHH — HOMHHAALHBIA GOHA paboOTEHI KpaHa;
Ki=0.85 — kosdhduunent, yuuThIBalOIIMN NpocToii KpaHa.
J1=73000%0,95/97 5=1092

o)

.5 3

o 10925 (83 P
)2

AR 480 -0.853
Koadduumenr 3arpyikn xpana K, ., 110 BpemeHH
) K 0.9
l\lhi‘_-i{_; Kmp:T:n‘q

Boibupaem kpaH MOCTOBOH 0aH0Gan0u LA Tpy3onoabeMHocTbio 5T KMOO-1-5
B COOTBETCTBUM ¢ pHCYHKOM 9.

IRl

Prcynok 20 — Cxema veTaHOBKH 01HODANIOHHOTO MOCTOBOIO KpaHa
4.5 PacyeT njowaaed Ans CKIaJinpPoOBaHus 3aroTOBOK W JeTalled

[pu Gosbliiom ofbeme Bbinycka M3ieauii nenecoodpaszHo, 4To0bI CKIAAbI METALIA
HAXO/IMAKMCH 1IPH COOTRETCTBYIOUIMX Lexax — noTpedurensx. Llexosoit ckial 3aroToBok
npejHazHaded Ans obecnedenus OecriepeboiHOro cHalKEHUS CTAHKOB M NOTOHYHBIX
JHHMA MarepyazaMi ¥ 3aroToBKaMH.

[Tomab HeX0BOro CKNAAa MATEPHAIIOB M 3drOTOBOK OMPEJICISIIOTCS 110 (hopmyJie:

Mucm

151900.2016.018.000 113 48

am. | Mucr Mo dokym. Modnuce §damsa




Fe3=Q-1/(260-g-Kn),

e (Q - macea 3aroToBoK rofaosoro oobeva seinyexa, ms=0,74kr; Q=54020xr;

q — CpejHsA J0NyCTHMas Harpy3ka Ha | KBaapaTHbId MeTp, q=1000k1/v";

L — cpe/iHee KoHYecTBo pabounx JHEH, B TEHEHHM KOTOPbIX 3arOTOBKH XPaHATCs Ha
cKIajle 10 MocTynieHus Ha o0paboTky, t=12 jnHel;

Ku — koadpdpuument ucnonbioBanus nuowann, Ku=0,3.

Fe3=54020-12/260-1000-0,3=8.3um°

[Tpunmaem Fes=8nm’,

MecToM  HaKOMICHHEM M XPaHCHHC OKOHUATeNLHO 0OpadoTaHHbIX jAeTalei,
OKHIAIOIIMX NOCTYILICHNS HA COOPKY, SIBNSETCA NPOMEKYTOUHBIA CKIIal.

[MoTpedHyto MI0iNass ATs HPOMEKYTOHHOO CKIdAa PacCHUTBIBAIOT N0 Gopmyie:

Fen=Q-t1/260-q1-Kn),

rre Q- wmacca jaetaind roaosoro obbveMa seinycka, m3-0,47xkr; N= 73000
()=31390xr
. ql — cpeauss JonycTUMas Harpyska na | KsaJparTHblid MeTp, ql=lOKH/M2=]OODKrf
M
t} —uncno padbounx 3anaca. t1=12 anei;
Ku — kosdprumenT uenonwsopanus miomann, Kn=0,3
Fen=31390112/260-1000-0,3=6.8 M
[ punnmaem Fea=7m",

4.6 Bopibop ¢cnocoda TpaHCTIOPTHPOBAHUSA CTPYIKKH

B pesyabrate  MeXaHWueckoii  0OpadorTkM  METaIOB  pesaHHeM  oDpasyercs
JHAUHTCILHOE KOJIHUYECTBO CTPYKKH, KOTOPYIO MOKHO OMPEJIeNTh KaK pazHOCTL Mace
JAFOTOBKM M JleTand U3 pacuera rojloBoro odbema Bbinycka. Llpu yKpyrnHeHHbIX
pacueTax Maccy CTPYKKH MOKHO NpUHUMATh pasHoil 10...15% maccel roTOBbIX
aeraneil. J1s ofnerdenns TpaHCIOPTHPOBAHKS AUIHHA CTPYHKKH J0JiAHA ObITh He Donee
200 MM, a JaMeTp CnHupaiaLHoro BUTKa — He onee 25...30 Mm.

Texnuueckoe pellicHue N0 oprannsaudi cdopa ¥ TPAHCTIOPTHPOBAHUS CTPYAKKH
FABUCHT OT FOJOBOIO KOJIHUECTBA CTPYHKKH, 00Pa30BAHHOIO Ha | M Lexa.

CYUIECTBYIOT TPH CHCTeMbl YOOPKH CTPYAKKH OT cTaHkoB: M — mMexannsuposatyas ¢
HCIIOIBIOBAHHEM  PYUHOrO  TpyJa,  CpeicTB  Maioil  mexanwsaumn; Koo -
KOMOMHHPOBAHHAS, KOI'/LA MPEAYCMATPHBAIOT AUHEHHBIC KOHBEHEPb] BIO/bL CTAHOUHBIX
JIMHMIE CO CcneuHalbHOi Tapoil B KoHIe KouBeHepa; A — aBTOMarW3upoBaHHas ¢
NPUMEHEHUEM CPEICTB HENPEPBIBHOTO TPaHCopTa.

[Tnowais yaacTka onpejensercs 1o popmyne:

F=nl-gql+n2-gq2+ n3-q3,
rae nl, n2, n3 — KOAHYECTBO CTAHKOR COOTBETCTBCHHO MEIKHX, CPEAHUX H KPYITHBIX,
nl=10

[iem
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ql, 92, q3 — yaeabHas 1UoL@/th, NPUXOIALIAS COOTBETCTBEHHO HA OIMH MEIKHH,

cpesHuii M KpynHbIH cTanok, q1=10 m°
F=10-10=100 »°

KoamyecTo cTpy®KH Ha 1 M™ Lexa o dopmyJie:

Q=(M3-Mu)-Nup/F-1000=(0.43-0,27)-73000/100- 1000=0,11 = m

Tax kax Q=0,11 npunnmaem M — veXanu3inpoBaHHas ¢ HCIOIB30BAHUEM PYYHOTO
TPY/Aa, CPelCTB MANOH MexXanusauuu. B J1anHom ciyvae uenecoodpazHo coduparhs
CTPYAKY B CHCHMAABHBIC €MKOCTH ¥ JIOCTaBIATL K MecTy cOopa uau nepepaboTKu
HAllONbHLIM  TPAHCIIOPTOM B HACTHOCTH CMCHMAIbHBIMU  TEIEKKAMH. 3aroJIHeHHas
CTPYRKOH Tapa BbIBO3UTCH Ha nekTpoteneske mofaenn DTM Ha Hakonute bHYIO
HI0MAAKY WK YYacToK nepepaboTki,

4.7 Inanuposka 000py10BaHUS ¥ ONIPE/IENCHUE MPOH3IBOACTBEHHOM NI10HaM

I Tmanuposky odopyaosanys Beimoassiior 1:100 anas mansix v cpegnnx uexon. fpn
NIaHHPOBKC 000PYI0BAHNS YUHTBIBAIOT BCC (PAKTOPBI, KOTOPbIE OKA3LIBAIOT BIUSHHE
Ha padoTaiomux. OCHOBHBIE H3 HUX CIe1yI0HHe: A0CTYN K pabounm MecTam, OJH30CThb
KOMHAT KYPCHHUS H TYAJIeTOB, XOPOolllee OCBELUeHHE, JOCTATOUHBII 00MeH BO31yX4.

[Mocne paceTaHoBKH 0DOPYOBAHUS NOAYUHIH (PAKTHUECKYIO MUTOIA/D:!

AUtina yaactka L=24 M, wivpuna 142 M,

Makruyeckas naolaaL ONPEACAACTCS Mo hopMyIe:

F=1-1-24-36-804 m°

Pacuernas naouais papua Fpacu=465 v,

Pacxoskaenue pacueTHON NI0MA/H OT (PAKTHYECKOH B NPOIEHTHOM OTHOLICHUH
otipeaeaseTcs no gopmyne

o=(I-Fpacu )/ 100%=(864-465)/864-100%=0,57%

4.8 Bopibop tuna, popmbl 1 onpesaeieHue pasMepos 31aHus

MexanocOopotHOE NPOH3BOJACTRO OOLIMHO PA3MENIAlOT B 31aHHAX, HMCIOUMX O/IHH
HIH HECKOJIBLKO NAPALIEAbHLIX TPoieToB, OCHOBHBIMH CTPOUTEIbLHBIMH NapaMeTpamMu
TAKOr0 3AaHHA SBAAIOTCA:

tMpuHa npoieta L — pacctosnne Merty NPoA0IbHbIMH OCAMH KOJOHH;

(ar KOJOHH { — PACCTOSHUE MEKIY MX NOTICPEUHBIMA OCAMM;

BricoTa npoaera H — pacctosiHie oT ypoBHA NONa 10 HHKHEH 4acTH HeCylueH
KOHCTPYKUMH.

Bolifop  OCHOBHBLIX — MapaMeTpoBR  31aHug  ONpeiendiorcs  TeXHOJNOIHYECKHM
HPOLECCOM M PALHOHAILHBIM PA3MELLEHHEM NPOH3BOACTBA.

Cerky koo (Lxt) 1 BoicoTy H BriGupator n3 yHH(OUUHPOBAHHOIO PAia BEJIMUHH.

Mexong vz makceumansioil Beicotsl h1-4.65 M obopyiosauust, MHHUMAILHOTO
paccrosiua h2=1 M Mmeway 000py/10BAHUEM H [EPEMELIACMBIM [PY30M, a TAKKe
BLICOTHI TpaHcrnoptupyembix rpy3os h3=1 m, kpana hd=1 M, onpejge/sor BLICOTY 10
FOJIOBKM 110;1KpanoBoro pesbea Hk:

Hk=h1+h2+h3+h4=4,65+1+1+1=7.65m

fucm
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[Tpunumaenm Hk=8,16 m. Toraa seicota uexa H=10.8 m.

KoOHHBl  OHOITAKHLIX MPOMBILIICHHBIX 31aHHH TIPEHMYUIECTBCHHO JenaioT
Kee300eTOHHBIME NpsAMOYToasHoro cevenus. [lpn Beicote nponetoB 8,4...10.8 M,
00OPYAOBAHHBIX MOCTOBBIMH KpaHamu ¢ rpysonoabeMHoctbio 10 u 20 1, crapsrt
KOJIOHHBI IPIMOYIoibHOro cedeHus (600x800 w} u anunoit 10.8m cepuu KD-01-49
PHCYHOK 21.

R

N

S E—

[

B |
=)

Pucynok 21 - KosonHa npsamoyroibHoro cedenus cepun K9-01-49
(DyHIaMEHTB! 1O KONOHHBL 31atinil 0peicTaBpasiior coboil OTAelbHO CToslMe
Kene300eTOHHBIC KOHCTPYKIMH, HA KOTOPbIe YCTAHABIMBAKOT TAKKE KeNe300€TOHHBIC
(rvHaaMeHTHbIe O:10KH 11071 cTeHbl. BepXusis ni10ckocTh (PyHAGMEHTA paciiolaraeTes Ha
150 MM HUMKE YPOBHS NOJA, OTMETK?. oo pyuaamenta — 1.95 m.
LT

| E

.
1

f—— =

[P
- -

Pucynok 22 — dyhaament noa konoudsl cepun KD-01-49
IMonepeunsiii  paspes  34aHUs ¥V CaMOr0  BBICOKOro craHka H3odpaxkeH B
COOTBETCTBHH C PUCYHKOM 23,

Pucvnok 23 — [onepeunslii paspes 31aHus

Sucm
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K Hecymieii KOHCTPYKUMM OAHOYTAKHBIX TTPOMBIIIEHHBIX 31aHHH OTHOCATCA
(hepMbl, KOTOPbIE H3rOTOBIAIOTCA COOPHBIMH A e1€300€ TOHHBIMU HITH CTA/IbHBIMH.
[aGapuTHbBIE pa3zMepbl KeNC300eTOHHBIX (Jep™M MPUBEICHBI B COOTBETCTBHH €

pravvav~ul

23940 - 300

o - - —

By

Pucynok 24 — ['abapuTiibie pasmepbl Kelle300e TOHHBIX (hepm

[ Ipi ohopMIICHNH HOMEPEYHOTO pa3pesa HeOOXOIHMO BBIOPATh KOHCTPYKUHUIO NoJia
H KpoBiin. O0opy0BaHNe YUacTKa B OCHOBHOM YCTaHaBIHBACTCS HENOCPEICTBEHHO HA
noay. [loatomMy noasl  npeictaBasior  coOod  MHOTOCIOHHYIO  KOHCTPYKIUHIO,
SAKIIOYAIOLINI YyTPaMOOBAHHbBI IPYHT, HAAEKHYIO OSTOHHYHO MOAIOTOBKY TONLINHOIM
200...300 M, [1€CHAHO-LIEMEHTHYIO CTAKKY JUIS BbIPABHUBAHWA, CIOH THAPOM30IALNN, a
TakAe NOKpLITHE nona. B kauyecTse BEPXHETO MOKPBLITHS T0J1Aa BLIOHWPAEM MPamMOpHYHO
NANTKY.

Kposns — siBIsieTcs  OTPaIalOMM  HOKPbITHEM  CTPOCHHH Mo s
MALIHHOCTPOUTEbHBIX EXOB  SBIsSETCS  YTelIeHHOH M mHorociodsol. Kposas
[NPOH3BOACTBEHHBIX 3aHHI COCTOUT 13 COOPHBIX HACTHIIOB, YKIAALIBACMBIM 10 Gallkam
win epmam. HauGomeluee pacnpoctTpaHeHHe TONYUHIM Kesle300eTOHHbIe TUIHTBI,
NpUMEHseMble Kak B He OTariMBacMblX, Tak W B OTAlJIHBACMBIX MOMCHICHHAX.
Hecviuil HAaCTHIl BBINOAHACTCS W3 VHUOULHPOBAHHBIX Ke1e300eTOHHbIX MIMT. B
KAYECTBE MEPBOTO CJ0s 1IPUMEHACTCS NECOYHO-IIEMEHTHAS CTHAKA, OHA [MOKPBIBACTCA
napousossilieil U3 repramMeHTa WM AJIOMHHHEBBIX JIMCTOB. 3ateM YKIalblBAcTCH
vrenaurens (razoderon). Yrodsl coiate J0CTATOMHO POBHOE M KECTKOE OCHOBaHHE
A THAPOH3OJISLMOHHONO  KOBPA  HAKJIAABIBAIOT  [1€CHAHO-LEMEHTHYIO  CTSKKY.
[Hapousonsius  BblloHAeTCs W3 3, 4 CNOEB  PYAOHHBIX  THAPOH3ONALHOHHBIX
Matepua1oB. KpoBis 31auks 1 NOKPbITHE HOJIA HOKA3aHb! B COOTBETCTBUH C PHCYHKOM
25,

Sauums nod epgaun 0021 Bepxwee nokpsimue nona 0.025u

Fudpouzonauuonksid Kosep 0 0141 —

A 003 o mpamyapras nnumesl
EOHAHO-UBMEBHMIHER CNIAKKS M Fucpousonsuua 0.025M

Fennou3onauua (nexofemnnl 0 20 Meceano-uemenmasas cmaxxa 0.025u

f1ap 0430 AUUR 0.01: Semonnasn nodzomosxa 0.5M

bumyMHan epyrRmosxka 0 02m Tpambogarnsil epynm 0. 1m

flecyaro-UemMeHmuan cmaxra 0 0b¢ts i

JKenezobemonsile AU b 0. 21

'/"/",

Cew T L
LA e

PucyHok 25 - Pa3pes kpoBJIH H N0JIA 31aHKA
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Pucynox 26 — [InanupoBKa MEXaHUYECKOro y4acTKa
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AOHOHUTCILHOTO OCBCIICHHS CCTCCTBCHHBIM CBETOM M eCTCCTBCHHON BeHTHIISIIH,
(DoHapu COCTOAT M3 HecvileH vacTw Kapraca u orpam/icHui. B nocueanee rojwl
HPHMCHSIIOT - CBETONPO3SPAMHBIC TIPONETHI B KPOBIEC B BWJAC 3€HWUTHLIX (oHapei —
nnad

C

Mexamiieckod obpadotkn. OBopyaoBaHie PacnoNomKeHo Mo Xo) 1y rexnpouecca. B
PESYABTATC pacteToB KONHMECTBA paboulx 1 UX coCTaBa noayumwin: 12 CTaHOYHHKOB.
3 BCIOMOTATENBHBIX pado4mx,3 HHACHCPHO-TEXHHYCCKHX padoTHUKa U | ciyskatero.
B KauecTBe TPaHCHOPTHBIX CPEICTB NPHMEHSIOTCH T0BECHbIe KOHBeHepbl. Takke /s
3AIPY3KH H BLITPY3KKM MALIMH, KOPOOOK, MOHTa)a 000py10BaHUS B lIexe [peaycMOTpen
MOCTOBOH Kpai I'py30no/beMuoctbio St1. [lpounssenenst p pacueThl Iolaaei ckiajia
neranelt wosarotosok. Ilpuusta mexannsnposanias yOOpKa CTPYKKH ¢ yyacTHeM

).

MTOLIAIN YHACTKA, & TAKIKE BRIOOP THINOB, (hOPMbI 3/1aHHS.

Donapu  yeTpauBaioT Ha KpPOBASX uaHuil Ha CPCIHUX [POJETAX € LEJbIO

NAMOHOE W3 CTCKNONAKCTOR, W3 OPIFAaHWYeCKOro creria, CTeKIOMNIacTHKa 1 B BHAC

TCKJIOKETIC300€ TOHHbLIX MaHEeNeH. ‘

BLiso/1 no pazieny yernipe

B crpoutensHom  paszgene CHPOCKTHPOBAH  [POM3BOACTBEHHBIIT  VUACTOK

ICRTpOTCdekl Moded - JTM, rpysonodvemuoctsio 1 1. [lponsseser pacyer

fucm
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LESONACHOCTD JKM3HEAESATEJIILHOCTH

_h

-1 Opranusanus npon3BoACTBEHHONO OCBELICHHS HA MPOU3BO/ICTBEHHOM YYaCTKe

Ha nanwom yuacTie nponsBonnTees Mexanudeckas oopaboTka neranm «Kpbrutkay.
CTaHOUNLI  TIAPK  COCTOMT M3 TOKAPHLIX, (JPE3CpHBIX, CBEPIMIbHBIX CTAHKOB. |
Peannsauust  TeXHOMOrHYECKOro MpoLEcca  CONPOBOK/IASTCH  BbUISICHHEM  TIbljeil,
[1apOB, ra3oB.

YHacTox  mexanuueckoll  oOpaborku  «KpBika»  BXOJAMT B CTPVKTYPY
MEXUAHHUCCKOIO HEeXd ¢ BOAYUIHON Cpe/1oM, colepaalmii B padoumil 3one menee |
MIYM 0bUTH, JApiMa, konat. Kosdhduuuent OTPKEHHA CTeH H NoToakoB Rn=50%:
Re=30%%,

k. paboTa na yuacTke Bemercs B 2 CMEHBl , HEXECOOOPAZHO MCIONB30BATE
MeRycetpennoe  ocsetnenye. [1o KOHCTPYKTHBHOMY — MCNOIHEHHIO  [PHMEHSACTCS
KOMOHHUPOBaHHOE OcBelleHHe (00nIe H MECTHOE), YTO CBA3AHHO C BhINOTHEHHEM HA
YHACTKE BEICOKOTOYHBIX padorT.

Ucnetene padoueii MOBePXHOCTH COCTABISCT JUId (hpesepubix ctankos -2000 nxk,
AT TokapHbiX-1500 nk.

A MectHoro ocsewienns pabounx NoBepxHOCTEN MCTR/LTOPEIKYIIMX CTAHKOB
NPHMEHAIOT cBeTHIBHHKN HKIT 03-60-003 ¢ namnamu nakanusanus tuna Mo24-60.
MuHEMaIBHAS OCBEIIEHHOCTL PadOUNX MOBEPXHOCTEH B aBAPHHHOM pexnme padboThl
10k, uro cocrasmsier 5% HOpMHUpYeMOil  OCBELIEHHOCTH B CHCTEMe od1Iero
ocBetenua. s aBapuilHOro ocBeleHus Tak ke CAC/YET NPHMEHHTL JIAMITEI
HakanuBanus Tuna MO24-60.

Pacyer MCKyceTBeHHOIO OCBEIIECHHS MEXAHHYECKOTO YYACTKA BBIIOJIHEH METOLOM
KOS(@UUHCHTA HCMOIB30BARNS CBCTOBOTO [TOTOKA.

Orpeaeanm uCXoQHbIe JaHHbIE /18 pacyueTa.

“TUIOMAAL TTIOMEHICHHs cocTaBusgeT 432 M, julMHa yqacTka a=24m, oblias mmMpuHa
b=18M; N0TONOK ciIeayeT OKpacHTh B Gelblil LLBET, CTCHDI B 3¢ 1eHbIil.

“UPT MEXANHYCCROTO UeXa HPH HCKYCCTBCHHOM KOMOHHHPOBAHHOM OCBElLCHHE
Emin=750 1w 8 rom uncie o1 obuiero oceetenns 2001k,

-IIApaAMETPbl 3PHTEILHONH PadoThi:

“HAUMCHBIUMI 00BeKT pazimueHus- 0,30...0.50 mn:

-PASPAL 3PATCILHOM PAbOTLI-3:

-1HoApaspsi/L 3pUTENILHOH padoThI-B;

-KOHTAKT 00LeKTa ¢ honom- Mablii:

“RAPUARTCPHCTHRA Qo1 — CBETIILLH.

"B IAIHOM  TIPOH3BOICTBEHIIOM  MTOMCIICHHE ¢ HeOOIBIIOH 3anbLlIeHHOCTRIO |
HOPMAIBHOR  BIAKHOCTBIO  11€IeCo00Pa3n0  HCHOIb30BATE JAYTOBBIE  PTYTHBIC
THOMMHECHUCHTHDLIC JIAMIIbl BLICOKOTO Aapiaenus-/[PJI.

“BLICOTA  HOJABCCA CBCTHILHHMKOB 1Al padoveH 30HOH HAXOANTLCHS OOBLIYHO B
npenente 2,1-3,5um. Ipunumaem Hp=3, 5.
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~O0CCNCYCHUC PABHOMCPHOIO  Pacipe/ e 1Cy  OCBCHICHITOCTH  JIOCTHIACTRCH B

roM cavsad,  ecan otnatgene  Ldp paccrosnHe MK 1 CHTPaMHK
CRETHIILHUKOB .

K BbicoTe ux noaseca Hal pabouch nosepxnocteio Hp  coctasiaser s
cpethibinkos  JIPJI-T. 3. Cootsetersetnio . pacCTosHie  MCKIY  CBCTUIBLHHKAMH

COCTARISCT
|- 1.3:3.574.55m
SKOMPOHIMCH MCTOIB30BAHMS CBCTOBOTO TIOTOKR ONPC/IC AT B 3ABHCUMOCTH O]
CHILG CBOTHALHHKL,  KOMPDOMIMCHTOB  OTPAKCHHS  CTCH M HOTO KA HOMCHICHHS M
HHACKCA HOMEHICHUS, O1IPE/ICIHeMOI0 110 HOpMYIIC
[a bdlp (atb)y 24 18/3.5 (24+18)-2.9
[pHiiMacsm HHACKS 1toMelients 153
SGUCIO CBCTHABHUEOB B HTOMCHICHHC HAXO, HM 13 HOPMY b
N=ST.=432/°20,7- 2080,
Hpunusaem 20 CBETHIILIHKOB,
-KOMPPUIHCIT MHHHMAILHOH OCBCHICHHOCTH 108 hamn JPJE Z=1,13
-koo(epHIHeT 3anaca Kz—1.5
-KOMPPHLIMCHT HCHIOTBLIOBANHMS CBCTOBOMO 1TOTOKA cocTasnT =039
OIIPC 1CauM CRCTOROH HOTOK O 1HOH TaMIlbl
GOu=kaop S/ KZN-nn=200432-1,15-1,5/20:0.39- 19108 J1m
Flpuimsaces aaniny JIPJ400 co ecerosbiy notokom Mi=24000 i,
CXeMa pacnoNokeHisd CBCTHILHHKOB HPHBL.1eHA Ha preynke 27

B kayccrse IIF\‘.I_HI}E\'\.‘IIH“ MO AIVHITCHHAID OCBCHICHRA  Hd VHACTRS HPeLTalrdio

BOBMOMKHOCTL  HPHMEHCHHS  MetaLoraitorenneix aamir amosr JIPH wsiyvaion
HPAKTHUCCKH CILIONIHONH CHCKTP . HPHUORAIONTHH K CCTCCTBCHHOMY | KPOMC 1010 OHH
HMMEIOT ODOJICC BBICOKYIO CBCTOOT a4y, D10 OHPS/ICBCT HX  HPCHMYILCCTBO  Mepel

Aamiami JIPJL Ooimako npu oros avine JIPH uvicior mensimin epox ciyxOwr 1 dostee

COIORHY IO CHOTCMY BROTOYCH .

T )

3O/

_— -—

Prcyvnor 27 — OxeMa pacnoiomeins CBCTH ILHHKOR

Y y
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5.2 Pacuér SAMHTHOTO 3a3eMIICHHHA

HMexonbie nanune:

XAPAKTEPUCTHKA YCTAHOBKH,

Hanpsixenne - 380 B.

Moinocts — 59 kBT (MOIHOCTL BCEX CTAHKOB HA y4acTke).

Pexum nefitpanu — ¢ sazemaéunoii HEHTPanbiO,

Bua rpyura — ronuna.

Buibupaces nekyceTBenintii sazeMamures - BCPTHKAILHAA TpyOoa

d=30mm: I =2 M ly3 =2 M2 h=0.5Mm.

CoeanHuTeNLIAA 110110CA;

b,=40MMm; h= 0.5Mm.

BeiOHpaem 0MyCcTUMOE CONPOTHRICHNE 3a3eMISI0LLErO yverpoticrsa [10]

o =150M.

Onpelienny pacuérnoe yieibHoe conporuBieHie FPYHTA yuuThIBast KOYGOULIUEHT
Riapmarudeckoir  sonsl  HOwnoro  Vpana w =151  BepTMKaIBHBIX |
= 3.3 COPHIOHTAILILIX 3a3eMIHTENCH:!

e I 1T
P=1515=2250m M
P=1535=5250m M.
BeIOHPACM THIT 3a3eMASIOIETO YCTPOiicTRa.
BbiHocHOe 3a3zeMastoniee yeTpoieTso.

(.)HPU,'[CJUIU.\I COMPOTHBIIEHHUS OJIHOTO HCCKYCTBEHHOIO 3a3eMIIHTensd

? 201, dt+1
Ry, = A In =4 —In ) =94 0m.
2 T 'a'r Li 2 ‘-“ - l
()l]pc;ﬂ:J]L-lM HEOOXOMHMOe YHCII0 BEPTHKATILHBIX MCKYCCTBEHHBIX 3a3eMIIMTRICH
METO0M [10100pa
R, 9.4 _
1, - -z —- = (194

iy Ry, 1-10
e 1, =1 - KO3, MCIONL30BAHNS BEPTHKATBHBIX 3a3eMIHTe I,
Haxoaum  no  [9] suavenne  xosduumenta  ucnonnzosanims BCPTHKAIBHBIX
3a3eMINTeICH 10 OIKaileMy 3HaYeHMIO »n
[prtumaen n=2,

S = ]|
N Ry 08510

= = L1094 =016 < |
OnpejenseM  1anHy  COeIMHHTEALHON MOMOCkl IS BBIHOCHOTO 3a3eMISIOLICTO
YCTPOHCTRB:
[ =1,(n=1):

f =2(2-1Y=2 M.

flucm
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Ornipeenns ColpoTHBICHHE COCTHHUTENBHOM MONOCHI:

), AN
R, =—' An ==, OmM;
' 2.7 b t
.. - n——--= =204 0m,

2:3,14-2 ]H.EH-I.S
Onpeiennm KodQOUUHERT HCNONL30BAHMS  BEPTHKAILHBIX SICKTPOIOB (My) H
COC/IMHUTENILHON [10J10Ck] (1],), B 3aBHCHMOCTH OT YHCIIA 3a3eMJIHTENeH H OTHOILICHUS
PACCTOSHUS MEIKIY 3a3€MINTEISIMH K HX JJIHHE.

(n,)1="0.85.
(1, )="0185.
Onpesietum pacuéTHoe CONPOTHBIEHHE HCKYCCTBEHHBIX 3a3eMInTeN el .
R, Ry
R = . Om,
N »
R, my, +nR, e,
9.4-20.4 -
R, = e ~-=4.5 Owm.
o 94-0.85+2-20,4-0.85
R, =R,
4.5<10

CTponM exemy 3a3eMasiioniero verpoicrsa.
Ha pucynke 28 npuseiena cxema 3a3eMIsIOLICT o yerpoHeTsa.

1:’\

AT

Mt
-

\\( =g
L L

PucyHok 28 - Cxema 3a3eMIsI0LIEro yeTpoiicTRa

5.3 MeponpusaTHs 110 YMEHLILEHHIO [TOCTeACTBHI yparasos W Oypb

bypst — ouenb cHIbHBIR BeTep, npUBOIALLMIT K OOJIBIOMY BOIHEHHIO HA MOpe W K
PASPYLICHIIM - M ONYCTOMICHMSIM  Ha  cyuie. Takike B X0Je MHOFOUNCIEHHBIX
HaOMoAeHMiT  aMepUKAHCKUMY  VUSHLIME  OLL1O YCTAHOBJICHO, YTO JUI  PalHoOHOB,
PACTIONOACHHLIX B CCBCPHBIX IIMPOTAX, CHEKHOI Oypel MOKHO CUMTATBH 3MMHMI
yparat, Bo BpeMs KOTOPOro CKOPOCTL BeTpa /0cTHraeT 56 KuaomeTpoB B yac. [lpu

fNuecm
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TOM TeMmlieparypa osayxa onyckaeres ao 7 °C. Teppuropus PACTIPOCTPAHCHMS
CHEWHOM OYypH MOKET ObITh CKOJIB VIO 1HO OOHIMPHOTH,

byps momeT nadmo1aThes;

* HPH HPOXOAUICHUH TPOIHYCCKOTO HIIM BHETPONHYECKOrO IIMKIOHA!

* [PH HPOXOAICHHH CMepya (TpomOa, TopHajio);

* TIPH MECTHOH Mt (ppoHTAILHON I'po3e.

Yparas BETEP  OOIBILOI  Pa3pPYUIMTENLHOH  CHABI M 3HAYHTEILHOI
HPOAOIAHTENLHOCTH. DTO aTMocepiibie BUXPH BOMBLINX PA3MEPOB CO CKOPOCTBIO
Berpa a0 120 xm/u, a B ripusemuom cioe 10 200 kv/u. Makenmainias CKOPOCTE BETpa

230 km/u (64 mic) sadukcuposana B MakcuMaibHast CKOpoOCThL BeTpa — 230 km/y (60
M/C) saukeHposana B Tlvapro-Puko B 1928 1 CKOpOCTL BEeTpa ABISETCS BAKHOMN
XapakTePUCTHKON yparana, Kortopas ans yio0cTsa BhIpaKaeTcs B Oantax. Bamubivu
RAPAKTCPUCTHRAMU,  HCOOXOAMMBIMH - JUISE  1IPOrHO3HPOBAHHS yparanos, sBISIOTCA
CKOPOCTH M NMYTL NEPEMCIUISHHS UMKIIOHA, HBIAIONICIOCH HCTOUYHHKOM VparaHHoro
BeTpaA.

Vparanpl o0veiosnetibl HEKOTOPOH HEYCTORYNBOCTLIO atvocdepsl H3-3a IPHTOKA
FCIIONO BIAAHOTO BO3Ayxa. Bocxosinee ero JBUKEHHE MPHBOAMT K KOH/ICHCALMH
BAGITH B BEPXHUX CTOAX arMochepnl H 00pasoBannio HeHTpa vparada. Bosnuknosenne
yparana ceasaHo ¢ HalMbMem oDNacTH HHU3KOrO JIABRISHHUSA, a ero Mojaepxranie — ¢
HEROTOPBIM TIOCTOSHHHBIM  HCTOUHHKOM  SHEPIHH, KOTOPBIi [PE/CTABIIACT BIAKHLIA
BOSJIYX, HOAHHMAIOLIHICH Ha/l BOJIHON TTOBEPXHOCTBIO. Bhitensioneecs IPH KOHAEH-
CALHU BOJBI TENJIO HHTACT yparaHbl JHepruei.

Paspywnrensioe aelersue  yparaHos ONPEICALCTCs, B OCHOBHOM, 3HEprieit
CKOPOCTH BETPA, T. €. CKOPOCTHLIM HAIIOPOM.

MaKeuMaibioe HOPMATHBHOC 3HAUeHHe BCTPOBOIO  JIABJICHHSL UL TEPPHTOPUM
Poceun cocrapmser 0.85 klla. uro NPH NNOTHOCTH BO3AyXa 1,22 ki/m’ COOTBETCTRYET
CKOPOCTH BeTpa.

Aast yeneworo nposesienus pador no YMCHBLIICHHIO NOCJC/ACTBHIT VparaHos M
Oypb DOJIbLICE 3HAYEHHE HMee] XOPOLIO  HafazKeHHas cnykOa Hadmogenuns 3a
YparanaMu u ornoseuieHHts ol yparannoil onaciocTH.

Hpu nonyuennn npeayupemsaenis o NPUOTIKEHHY YPArana Wik CHIbLHOI] OypH
HEOOXOIMMO NPHCTYHHTE K YKPEIUICHHIO HA3EMHBIX 3MaHUKH 1 coopyikenuii, obpatas
OCO00e BHUMAHUE HA HEA0CTATOYHO [IPOYHBIC KOHCTPYKUMK, TPYObI, KpbliH. B 31a-
HUAX 3AKPLIBAIOT JABEPH, OKHA, YePAavHbIe NOMEUICHHS, BEHTHILHOHHLIE O] BEPCTHS.
OKHA M BUTPHHBL 3aUMILAIOT CTABHAMH WM [IHTAMM. a JABCPH € MOJABSTPEHHOM
CTOPOHBL OCTaBASIOT OTKPBITHIMU. C KPLIILL 10K, BATKOHOR yOupalor Bce npesime-
el Bopaac enyvuaes orkimouaoT  koa MYHATLHO-OHCPIETHYCCKHE CETH, MPOBEPSIOT
CHCTCMbBL BOJLOCTOKOR.

M3 nerkux noctpoexk moseit nepesojaT B Golee NPOYHBIC 3/IaHUs, MHOIJA B
YOCKHIIA TPaskaaHCKOlN o0oponbl. Jhogelt o cenbCKOXO3ATCTBEHIDLIX ZKHBOTHBIX,
HAROBHIHXCA B JICCHBIX  MACCHBAX, BBIBOJST HA  OTKPBIThIE POCTPAHCTBA  HIIM
VEPBIBAIOT.  HapyucHble  crpourteibuple M NOTPY304HO-Pasrpy30uHble  padoThl
HPCKPALIAIOT, @ CTPOUTCIABHBIC KPATILL pa3BosT | kpenst. Kpynupie CY/a, CTOSIIME Ha
PEHIC, BLIXOJAT B OTKPbITOE MOPE HJIH IBAPTYIOTCS B NOPTax, a HeOOIBILIHE 3aX0/I8T B
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NPOTOKH MO0 KaHaibl M JOMOJHHTENBHO Kpemstcs. K MecTaM BO3MOXHBIX aBapuii
MNOABO3AT HEOOXOJUMbIE CTPOMTENbHBIE MaTepHasbl, UHCTPYMEHTBI, MeXaHH3Mbl. B
palioHax, rjae MoryT OBITb HABOJHEHHs, MMPOBOAAT MEPONPHUATHA [UIA OrpaHHYeHHA
pacripocTpaHeHust Bojbl. Co3Jal0T 3amachl NMUTHEBOH BOJIbI, HECKOPOTOPTALLHXCA
NPOAYKTOB IHTAHMA, CPEACTB MEIMLMHCKOH I1OMOIIH, aBapHHHBIX HCTOYHHKOB
aekTpocHabxeHus. [ [pUBOAST B TOTOBHOCTh CPEJICTRA NEpPe/IBUKEHHS.

C npubnuxeHueMm yparaHa WIH CHIbHOH OypH YCHIHBAIOT peryJHpoBaHHe
JBHJKEHHUS Ha AaBTOMArMcTpalsX, MHOrZA JIBUJKEHHE TpaHCIoOpTa MpeKpallaroT
NoNHOCTEI0. Oco00 OnacHele YYACTKH OTPAXIAIOT HPEAyNpeAHTeILHEIMH 3HAKaMH, H
BO3JIE HUX BBICTABJIAIOT MOCTHI.

B pa#ioHe yparana uiau 6ypu npoBoAsT paboThl 110 NMpeloTBPaILEeHHIO TOAKApPOB.

[Ip yrpo3e BO3HHKHOBEHHMS CHEXHOH Oypu NpPOBOAAT, B OCHOBHOM, Te€ iK€
MEpONPHUATHA, 4TO U npH npubimkenuu yparana. Oco0oe BHHManHe o0pallaroT Ha
obecnieyenue OecniepeOOMHOIO ABMKEHHMA TPAHCIOPTA MO0 OCHOBHLIM joporam. Jlis
60pBOBI ¢ 3aHOCAMH OPraHU3yIOT HEeNpepBbIBHOE MAaTPyNTHPOBAHNE CHENOOUUCTUTEILHOM
TEXHHKH.

Ananoruyssie pabOTHI IPOBOJIAT U MPH yrpose nbuibHOM Oypu. Ha Bcex obbekrax B
30He yparaHa NPUBOJAT B TOTOBHOCTh HeoOXOAMMBIe cHIIbI (aBapHiHbIE KOMAaHJBI,
(opMHpOBaHHs rpaXaaHCKOH 000POHBI).

BriBoJ1BI 110 pasaeny niaTh

B npanHomM paszmene pa3paboTaHO NPOM3BOACTBEHHOE  OCBEIIEHHE Ha
MIPOU3BOJICTBEHHOM yuacTke oOpabotku pmeranu "Kpslka", paccYuTaHO 3alllMTHOE
3a3eMJIeHHe, a Takke pa3padoTaHbl MEpPONpUSITHA M0 YMEHBIUEHHIO I10CIEACTBHH
yparasos ¥ Oypb.
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6 IKOHOMHYECKHHN PA3JIE]]
0.1 OpHCHTHPOBOYHBIC PacHeThl CeDCCTOMMOCTH H3OTOBIEHHE JIETalN

CeOeCTOMMOCTE MAlIHHOCTPONTENLHO TIPOIVKIIMH - 3TO BBIDAKEHHDBIE B JICHEHKHOM
hopyme  Texyue 3aTpatel NpCUIPHATHH (00berMHeHui) Ha ed MPOH3BOJACTBO M
peaH3auHIo.

B YKpynHeHHOM  BHle ceOECTOMMOCTL  MPOAYKUHH — BKAIOYACT CTOMMOCTD
H3PACXOAOBAHAOTO COIPLA, MATCPUATIOB. TOIUIMBA, FHEPTHH, HHCTPYMEHTA, 3apadoTHY IO
NIty NPOMBILICHHO-TIPOH3BO/CTBEHHIOTO NEPCOHANa, 3aTparhl Ha aMOPTH3ALHMIO |
PEMOHT OCHOBHBIX (DOHIOB W APYIHC PAcXo/bl, CBA3aHUble C MPOH3BOJICTBOM H
peanusanieH npoaykumn. Takum o0pasoM. B ceBecTOMMOCTh BXOJST 3aTpaThl HE
TOABKO AHBOTO, HO W TIPOWIONO TPYJIA, OCYIIECTBICHHOTO B CPEJICTBAN M MPeIMEeTax
Ipyaa.

CedecTonmMocTh  NPOAYKUMH  MrpaeT  BakHYIO POk B NPOH3BOACTBEHHOI
ACHTEALIOCTI NPCANPUATHA, B PasBUTHM OTPACIM MAIUHHOCTPOCHHUA M HAPOIHOIO
xo3siicTBa B leaoM. CeGecTOMMOCTE CAYAHT BAKHEHIINM MeMeHTOM XO3PACHETHBIX
OTHOWICHUE  MCHAY  NPCIPHATHIMN,  a  BHY P HAX  —  MeXJY OTACJHBbHBIMH
NPOH3BOACTBEHHBIMH NOAPA3/1€1CHHAMM.,

Pacuer cebecronmoctu npoaykuin (C) onpeaensem no gopmyie [ 1]

C=M;t A+ Po+ (Oree + Ome + Opey + Oppye 3ar)
rae M3 — MaTepHaibHbIe 3aTPaThl 1A POU3BOACTBEO U PeaM3aLHIO TIPOAYKIIHH;

A0 AMOPTH3AUHOHHBIC OTYHC/IEHWA Ha NOJHOE BOCCTAHOBIEHHE OCHOBHBIX
hoH108;

Po — pacxoa na onaary pya;

Oree — 0T4NCICHHE 1A TOCYAaPCTBEHHOE CONHATLHOE C1 paxoBaHue,;

Qocu — oTynceHns 10 0083aTeIbHOMY CTPAXOBAHHIO HMVILECTBA;

OKpK HWIATA 34 KpATROCPOYHble KPeAWThl OAHKOB, KPOME NPOLEHTOB [0
MPOCPOYCHHBIM CCY/1aM;

3Ap — ApYIMe 3atpatel Ha NPOHIBOACTEO M PEATH3ALNIO [IPOJYKIHH, BKIKOYas
JATPATBL HO PCMOHT CPeACT B,

Hpumunaen:: M3 = 3600000 pyG., Ao = 300000., Po = 400000..

Oree = 76000 pyd., Oocr = 60000., Okpk = 90000py6.

’acyeT CeDECTOMMOCTH HA NAPTHIO AeTasnel (IICPHOL M3TOTOBJICHHS — | 101, Bec |

3aroToBrH — 0,74 K HBIHEUIHAA LeHa 3a KI' MaTepHana AMré coctasisier 400 pyv0:)
C YUeTOM NPUHATBIX 3HAUCHUIT TONVIae M
C 2608000300000+ 300000 76000+60000+ 90000)= 22534000 pyo.

CedecTonMOCTE 30 eannmnuy npoavkuun 2235340000 73000 =308.69 pyO.

Bbisoa no pasaeny mects

B nanwom paszaene npomssenenin OPHCHTHPOBOYHBIC PACYeThl CeOECTOMMOCTH

rorosdeta wraan "Kpouika', kotopas coctasnaa 308,69 pyd.
. fMuem
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SAKTOYT L

B BLIIVCKHOW  KBAIHQHEAIHOHHOH  padOTe HA  OCHOBC  PA3MEPHOIO  aHAIM3A
CHPOCKTHPOBAHA 3ar0TOBKA LITAMIIOBKA /U181 WiroToslenus aetain "Kpbiuika™, @ Takue
paspadoOTad  TeXHONONHUCCKHI  HPOICCe  JUIE MCXAIMUCCKON  00padoTKy  1etaiu
"Kpopiika".  Paccunranbl  pemHMbL  PC3AHHA  MCXAHHYCCKOH  00padOTKH  ACTAIH
"Kpbiiika", paccuurainhl HOPMbL BPEMEHH.

Jis Tokapioi onepanu ClpoeKTHPOBAH TTATPOH  KIMHOBOH. Jlis  Konrposs
wracn - TKpbiuka”  CHPOCKTHPOBAHO  HIPHCIOCOOICHHE LI KOHTPOIS  TOPHCBOIO
Ouenns. ponssenensl HEeoOXOMMBIC PACHeThl HPHCHIOCOONCHTHE H HPE/UIOKCHD UX
KOMITOHOBKA.

B crpouTensHoM  padielic  CHPOSKTHPOBAL  HPOH3BOJACTBCHHBIH - YUACTOK
MEXANHUCCKOH 00padoTkH, O00pyII0BAHHC PACTIOIOKCHIO 1O X0V Texnpolecca. B
PE3YILTATE PACHLTOR KOJIMUCCTRA PADOUHX KW AX cocTana noayuniau: 12 CranoqiHuKos,
3 BCHOMOTATEIIBHBIX PADOUHX.S HHAKCHCPHO-TCXHHUCCKUX PAOOTHHED 1 | CAVKAUILTO.
B caueciBe TpalciiopTibiX Cpe/Ic Tl HPHMCHHIOTCH HOJABCCHBIC KOHBEeHephl. TaKuie /1
JAIPY3KM M BBINPY3KH Malini, KOPOOOK. MOHTAAA 00OPYI0BAHHA B IICXC HPCAYCMOTPEH
MOCTOBOH KpaH rpysonoaseMitoctsto 5. [pouiseacnnl pacuernl nomaled  cxnaag
Jeraner wosarorosok. punsra mexanusupoBanHas YOOPKa CIPYAKH ¢ VHACTHEM
VICKTPOTCHCKK  mosean YTML rpysonogsemuoctnio 1o Hponssesien pacuie
PAOHLEUIM VHACTKA, @ TAKKE BLIDOP THHOB, (POPMBLI 3/LAHKS.

’a ~'.|1L!L.3UIL!!II-] \lL'!"HII!".\II)I I'HIH 11O I||\Ul| $1300 Ik'IJiL‘HHU\I} QCBCHICHH D 114
NPOM3BOICTBCHHOM  y4acTke o0padorky Jertaiv "Kpblnka”, paccun1ano 3alniioc
JBEMIICHHE, @ TAKIKE Pazpadorannl MEPOHPHATHS (10 YMEHBLIIEHHIO 110CIC/ICTBHH
YPAainos k Ovph,

LIpOr3BeIcHnl OpHEHTHPOBOYILIC PACHCTLE CCOCCTOMMOUTH H3OTOBICHMA ¢TI IH

Kpbimka”. Kotopas cocrasnia J08.69pvo.
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