MwuHucTtepcTBo 06pa3oBaHms U Hayku Poccuiickon Pegepaymm

denepanbHOE rocygapcTBeHHOE aBTOHOMHOE 06pa3oBaTe/ibHOE yUpeskaeHne
Bbicwero obpa3osaHuA

«PoccuimncKniA rocygapcTBeHHbIN NpodeccMoHanbHO-NeaarorMyeckni
YHUBEPCUTET»
NHCTUTYT MHXKeHepHOo-Neaarormiyeckoro obpasoBaHums
Kadegpa meTtannyprum, cBapo4yHoOro npomM3BoAcTsa U METOANKMU

npo¢deccnoHanbHOro oby4yeHun

K 3AIIUTE

JIOITY CKAIO:
3aBenytonuii kadenpoit
MCII

b.H.I'y3anos

« _ »20r.

OPI'AHM3AIINA TEXHOJTOI'MYECKOI'O NPOHECCA
N3I'OTOBJIEHUSA OTJIMBOK JJI51 'OPHOJOBBIBAIOILIIEN
IHPOMBIIIVIEHHOCTH C I'OAOBbBIM BbIITYCKOM 14,5 ThIC. TOHH

BrinyckHas kBanudukamonHas padora 0akaiaBpa
nio Harnpasiyienuto 44.03.04 [IpodeccruonanbHOCO00yUeHUE

Nnentudukanumonnsiii kog BKP: 755

Hcnomaurens

cryaentrpyimsl 3SMIT-403C [I.A. Tarunbues
(modnuce)

PyxoBogutens:

CTapUIMK MPEINOIABATED B.B. CanponoB

(modnuce)

JUT 44.03.04.755 T13

N3m

Jlnct |Ne nokymeHTa NMopgnuce | Oata

Nuct




HopmoxonTtponep:

noueHt kadenpsr MCII,

KaHJI.TEXH.HAYK,TOLEHT
0. .Kareropenko

(modnucs)

Exatepunoypr
2017

JUT 44.03.04.755 T13

N3m

Jlnct |Ne nokymeHTa NMopgnuce | Oata

Nuct




PEDEPAT

JIMIIOMHBIA TPOEKT CcOAEepX UT 118 JIMCTOB MAIIMHONMCHOrO TEKCTa, 2
pucyHKa, 52 Tabnuiel, 21 UICTOUHMK JUTEPaATyphl U 5 uepTexen popmaraAl.

B nmunioMHOM — mpoekTe — pa3paboTaHa  cUCTeMa  OpraHU3alud
TEXHOJIOTMYECKOT0 TpOoliecca HM3rOTOBIEHUS OTIMBOK I TOPHOJI00BIBAIOIIEH
MIPOMBIIUIEHHOCTH C TOAOBBIM BBIITYCKOM I'OJI0BBIM 14,5 ThIC. TOHH.

[IpousBeneH pacueT OCHOBHBIX OTIEICHUN JHUTEHHOTO IleXa U BBIOOp
TEXHOJIOTUYECKOTr0 000pYJIOBaHUs JJiIsi TMPOU3BOJICTBA OTIMBOK. Pa3zpaborana
HOBasl TEXHOJIOTHSI U3TOTOBJIEHUS «3BE3TOUKM.

Pa3paboTtan TEXHOJOTMYECKHII TMpPOLIECC M3TOTOBJICHUS CTEPXKHEH U3
XOJIOJHO-TBEPACIOLINX CMECEH.

B skOHOMMYECKON 4YacTH MPOU3BENEHBI PACUETHI 0 OpraHU3alMu TpyAa U
3apabOTHONW  IMJIaThl, CEe0ECTOMMOCTh OJHOW TOHHBI TOJHBIX  OTJIUBOK,
KoMMepuecKkast 3P (HeKTUBHOCTh MPOESKTA.

PaccMoTpeHsbl BOIpochl 6€30MaCHOCTH TPY/1a MPOU3BOJCTBEHHBIX pab0OUnX U
OXPAaHbI OKPYKAIOIIEH CPEbI.

Kmrouesbie cioBa: TEXHOJIOTUMYECKUA ITPOLIECC, OTJIMBKA,
TEXHOJIOI MYECKUI MEHEJDKMEHT, [NPOU3BOACTBEHHAA
MOIIHOCTB, CEBECTOUMOCTDB, OXPAHA ITPUPO/IbI, OXPAHA TPY /A,
KOMMEPYECKAADSOPEKTUBHOCTD.
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BBEJAEHUE

B pe3ynbTaTe NPakTUYECKOro Ncnosib30BaHmA LI,OCTVI)-KEHMﬁ Hay4YHO- TEXHUYECKOIo nporpecca, 8
TEXHO/ZIOTNMN MalLUMHOCTPOEHUA BCE 6onee yeTko d)OpMVIpyPOTC’r'I cneayruime oCHOBHbIE HanpaBaeHUA
Pa3BnUTUA:

- NOoBbIWEHNE yOeNbHOIo Be€Ca HEMPEPbIBHbLIX NpOoUECCOB NPON3BOAUTE/IBHOCTU METANNNNOPENKYLLETO
O60pyp,OBaHMH, 3Ha4ynTeIbHOE NoBbllWEeHNE TOYHOCTU Ha BCEX CTaANAX MALLNHOCTPOUTENIbHOIO
npon3BoAcCTBa;

- YCKOpeHune BHeaApeHUA KOMMNNEKCHOM MeXaHN3aUunn TpygoeMKnxX p360T M NoBbIWEHNA YPOBHA
aBTOMaTM3aLnn npoueccos, yCU1eHME KOHTPOA KaveCTBa O6pa6OTKVI p,eTaneﬁ, npumeHeHune
AdBTOMATUYECKUX MAaHUNYNATOPOB, BHEAPEHNE rMBKMX Nnpon3BoACTBEHHbIX CUCTEM;

- COBepLleHCTBOBaHME CTPYKTYpPbI TEXHOIOTMYECKUX NMPOLLECCOB, 3aK/1lo4atowmeca B 3aMeHe
TPyaoOEMKOro Tpyaa O6pa6OTKM nporpeccnMBHbiMN BUOAMU LUTAMMNOBKK, MPOKATa K TOYHOIO ZINTbA,

- CHNW>XeHune ypoBHA yp,eanon MaTepnanoemKocCTun ,CI,ETafIE[;i, Y3108 U rOTOBbIX VI3LI,EJ'IVII71 3a cyer
nosbilleHNA Ka4eCTBEHHbIX XapPaKTePUCTUK KOHCTPYKUMOHHbIX METa1/10B.

B peweHnn 3TuX BONpocoB 60/1blI0e MECTO OTBOAUTLCS UCXOAHOM 3aroTOBKe, U 0COHEHHO
NINTON, T.K. OTANBKM cocTaBnatoT oT 50 o 80% oT macchl BbIMyCKaeMbIX U34enNi. [leNCTBUTENbHO, HU
O4uH TexXHONOrnYeCcKni npouecc n3rotosneHMAa NpoayKumMmn MmallMHOCTPOEHNA HE MOXKeT 6bITb
NocTaB/eH Ha HenpepbIBHbIN NOTOK NPOM3BOACTBA, €C/IM He ByayT pelleHbl BONPOChbl 04HOPOAHOCTU B
CBOWMCTBaX W pa3Mepax UCXOAHbIX 3aroTOBOK. [ToKa3aTein KauyecTBa U34eNunli TaK e TeCHO CBA3aHbl C
TOYHOCTbIO U Ka4eCTBOM NpUMmeHAeMbIX 3arotoBoOK. TexHONornyeckum npouecc, I'IOCTpOGHHbIVI Ha
NCNo/b30BaHMM 3aroTOBOK C 60bLIMMK A0MNYCKaMUK, NPUNYCKaMW, € rpyboli NoOBEPXHOCTLIO,
HEeOAHOPOAHOM TBEPAOCTbIO MaTepuana, ¢ 60NbLIMMK YKIOHAMU MOKET BbI3BaTb 60/blUME KonebaHun
B lONYCKax roTOBOW AeTanu BC/IeACTBME 3aKOHA KONMMPOBAHMA NPU MexaHU4yeckomn obpaboTke. Bananue
KauecTBa, ce6ecToMMOCTM NUTbIX 3arOTOBOK TaK e NpocMaTpuBaroTcA U 0TobparxKatoTca Ha Apyrux
HanpaB/1eHUAX Pa3BUTUA TEXHOJTOTMN MalLUMHOCTPOEHUA.

Llenbto BbINONHEHWUS AaHHOM BbINYCKHOW KBaMPUKaALMOHHOW paboTbl, ABAAETCA opraHu3aums
TEXHO/IOMMYECKOro NpoL,ecca N3roToBMEHMA OT/IMBOK A1 FOPHOL06bIBatOLLEN NPOMbILLIEHHOCTH C
rofoBbIM BbiNnycKOm 14,5 TbiCAY TOHH

[na poctTuxkeHus Lenu 6binm nocTaBneHbl cregylolne 3agaun:
- N3yunTb TEXHONOMMYECKUIA NPOLLECC U3rOTOBAEHUSA OT/IUBOK;
- PaccmoTpeTb pexnm paboTbl y4aCTKOB LLEXa;
- Npownssectn pacyeT Koandyectsa o6opyaoBaHua 1 GOHA0B BpeMeHn ero paboTbl;
- PacumntaTb TeXHUKO-3KOHOMMYECKME NOKa3aTenu;

- PaccmoTpeTb BOMpPOChl OXpaHbl Tpydau OKpysKatolLei cpesbl.
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O6beKkToM AMNAOMHOIO NPOeKTa ABAAETCA pa3paboTka u

NpeameTom n3yvyeHua ctan TEXHOJIOTNYECKNI npouecc N3rotoBaneHnA OTIMBKU «3Be3404Ka» .
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INPOU3BOJACTBEHHASA ITPOTPAMMA

CoBpemeHHbIV IMTElHbIN LexX NpeacTaBaseT coboi C0KHYI0 TEXHOIOTMYECKYIO CUCTEMY,
BK/IOYAlOLLYIO B ce6A COBOKYMHOCTb HAaX0AALLMXCA BO B3aMMOAENCTBUN APYT C APYrOM
NPOM3BOACTBEHHBIX OTAE/NEHNN (Y4aCTKOB), B KOTOPbLIX PeaIn3yoTCs pas/iMyHble CTagumn NPUHATOTO
TeXHOJ/IorMYeckoro npouecca. Kaxaoe otaeneHune Lexa MeeT CTPYKTYPY, BKAtOYatOLWLYO B cebs
COBOKYMHOCTb Pa3HbIX TUMNOB TEXHO/OMMYECKOro M BCNoMoraTe/ibHoro 060pyaoBaHuMsA, a TakK e
TPaAHCMOPTHbIX CPEACTB, PEANU3YIOWUX NPEeAYCMOTPEHHbIE B OTAE/IEHUMN TEXHOIOTUYECKME npoLecchl. B
COOTBETCTBUM C MPUHATLIM B LLEXE TEXHOIOTMYECKMM NPOLLECCOM U3rOTOBNIEHUA OT/IMBOK, 06beM
NPOM3BOACTBA ONpeaensieT KoANYecTBo U Bua 0bopyaoBaHus.

McXoaHbIMM S@aHHBIMU CAYXKaT 3a,CI,aHHbIl\/’I o0bbem npon3soAacTBa, HOMEHKNATypPa ,a,eTaneﬁ, Macca

netanen uT.Aa.

O0ocHOBaHMe U pacyeT NMPOU3BOACTBEHHON MPOrpaMMbI

Mpoun3BoACcTBEHHAA NPOrpamma ABAAETCA OCHOBOM ANA pPa3paboTKM TEXHOAOMMYECKOM YacTy
npoekTa.

MpoeKToM Lexa CTafIbHOro INTbA NpeaycMOoTpeH Bbinyck 14500 TOHH rogHOM NPoAYyKUMKM B rog, macca
oTAMBOK oT 15 o 700 Kr. Micnonb3yeTca NTENHbIN cnaas mapKu 38x/1. XapaKTep NpoM3BoACTBa
KPYMHOCEPUIHBIA MU MacCOBbIA.

B npoekTMpyemom Liexe BCA HOMeHKaTypa OT/IMBOK pa3genaeTca Ha caeaytowme MmaccoBble

rpynnbi:
- rpynna oT/IMBKM maccok oT 5 ao 50 Kr;

- rpynna oTaMBKM maccoiiot 50 ao 100 Kr;

- rpynna oT/AMBKM maccoi oT 100 go 700 Kr.

MnaHupyeman gona 6paka npu U3roToBAEHUM OT/IMBOK COCTaBUT 1%.

Bpak cTeprkHel — 5%, 6pak dopm — 5%. Mpockinb M NOTEPSA TEXHOIOTMYECKUX CBONCTB CMECEN:
dopmoBoyHOM — 5%, cTep:kHeBol — 5%.

Mpoun3BOACTBEHHAA NPOrpaMma Lexa npeacrtasneHa B Tabauue 1.

Nuct
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Tabmuma 1 — [Ipon3BoacTBEHHAS TporpaMMa Iiexa

< Q M
- o3 = | o3 2 | = [z2 |3 5
] : S |SE 2=l 82 | Cdec| £z : 2.z | B2 &¢
5, g 5 & |2 |2S8|E€ 22zz | £E55¢% Z S5 |25 | 5| 5%
3 S = S |EE.|E8E/ 52| EESE| EEE: 2 Ss|z2c| 28| 23
: s 5 = |EZ%| Sz B 22EE| cEst S SE 52725 EE
S = S |€E | Rl E% SE S| = ¢°7 2 = == =8| Eg
2 : 5¢ : 2 ‘BEIEENE
IItanra Hanpasistomnas | 38xu 8 11,5 90248 722 10378 800x600x300 6 15041 3 45123
IItox 38xu 8 11,5 87520 700 1007 800x600x300 4 21880 4 87520
IInuHgensb 38xa 12 18,75 | 62760 753 1177 800x600x300 4 15690 2 31380
BuHT X010BOM 38xu 12 18,75 | 120000 1440 2250 800x600x300 4 30000 0 0
o Ban 38xu 15 20,2 34400 516 695 800x600x300 4 8600 2 17200
g Kppmirka numinapa 38xu 15 20,2 30667 460 620 800x600x300 4 7666 5 38330
Kpeitnkond 38xn 25 33,75 | 20000 500 675 800x600x300 2 10000 2 20000
Konensan 38xur 30 40,5 15000 450 608 800x600x300 2 7500 4 30000
Kaptep 38xu 50 67,5 12000 600 810 800x600x300 2 6000 0 0
Bryska 38xu 50 67,5 14000 700 945 1200x1600x400 4 3500 0 0
Wtoro 1o rpymime 486595 6841 19165 125877 269553
[MoansaTHHIK 38xx 60 81 12000 720 972 1200x1600%x400 2 6000 2 12000
S | Brynka 6onbuas 38xm | 100 135 6000 600 810 1200x1600%x400 2 3000 0 0
g I'ojoBKa 38xn 60 81 10000 600 810 1200x1600x400 2 5000 0 0
0 | Kpsimka 38xm | 100 135 7000 700 945 1200x1600x400 2 3500 2 7000
bnok nniamHapa 38xm | 100 135 6200 620 837 1200x1600x400 2 3100 4 12400
Hroro mo rpymre 41200 3240 4373 20600 31400
Jlronbpka 38xm | 150 | 202,5 4500 675 911 1200x1600%400 1 4500 4 18000
o | Tsara 38xm | 200 270 3800 760 1026 1200x1600%x400 2 1900 4 7600
'9. Tpasepca 38xm | 250 | 337,5 3520 880 1188 1200x1600%400 2 1760 4 7040
S | Penykrop 38xm | 400 540 1800 720 972 1200x1600%400 1 1800 3 5400
-~ Omopa 38xm | 400 540 1600 640 864 1200x1600%400 1 1600 0 0
Kopryc 38xm | 620 723 1200 744 868 1200x1600%x400 1 1200 3 3600
Wtoro 1o rpymime 16420 4419 5829 12760 41640
Hroro mo niexy 544215 14500 29367 159237 342593




Bb100op 1 000CHOBaHHE MeCTa CTPOUTEIbCTBA 1eXA.

npOGKT AOJIKEH obecneunsaTb CO34aHue Lexa C TeXHOHOFMEﬁ, 06ODYAOBaHMEM n
COOpPYyXeHNAMU COOTBETCTBYHOLWLMM BbICOKOMY TEXHO/TOTMYECKOMY YPOBHIO, C BbICOKMM YPOBHEM
mMexaHn3aunn 1 aBToMaTtunsaunm TpyaoBbIX AEVICTBMVI M nponssoacTea, C 6e3onacHbIMK ycnosmnamum
TpyAaa, C NOCTOAHHbIM NCNOJIb30OBAaHNEM MEP U CPpeacTs, NpeaoTBpaLllatownX 3arpasHeHne Opr>K3POLLI,€l7I

cpesbl.
Mpu BbIBOPE MecTa CTPOUTENLCTBA LieXa YYMTbIBAIUCH CAeAytoLme NPUHLMMbI:

- 93KOHOMUYHOCTU — npopa60TKa 6onee PaUnMOHaNbHbIX MPOEKTHbIX peu.leHm‘/i C uenbto obecneveHus
MWUHUMANIbHbIX 3aTPAaT Ha eauHULUY Npoaykuunu;

- NEePCNEeKTUBHOCTM — 3TOT NPUHLMN NpeanonaraetT Heob6xoAMMOCTb PE3EPBUPOBAHUA TEPPUTOPUMN ANS
pacwupeHns Luexa, pesepBMpoBaHMA KOMMYHUKALM U MOLLHOCTU 06CNYKMBAIOLMX OTAENEHUN,
y4yacTKoB 1 060pyL0BaHWA;

- yyeTa TeppUTOPUANbHOCTM — onpeaeneHme ocobeHHOCTeN TePPUTOPMANbHOTO PACMONOMKEHNA MeCTa
COOPYKEHMSA LEXA, MPU 3TOM YYUTBIBAETCS HaIMUYME UCTOYHMKOB CHAbKEHWA, HaiMYMNE B AaHHOM
pailoHe noTpebuTenelt NPon3BoOANMON NPOAYKLUN, NPUPOLHbIE YCI0BUA U 0OCOBEHHOCTUN KAnmarTa.

MpoeKTUPYEMBIN LLeX PAaCNoOXKeH Ha TeppuTopun CBepa/ioBcKoi obnactu. OH NnpegHasHaveH
AN BbIMYCKA OT/IMBOK A5 FOPHOA00bIBAOLLEN MPOMbBILIEHHOCTH.

LLinxToBble maTepunanbl byayT 4OCTABAATLCA C METANNYPrUUYECKMX 3aBOA0B, OTXOAbI
npounssoacTea byayt nepepabatbiBaTbea. MNocTaBKy HeobxoaAnMMoro o60pyA0BaHUA, CTPOUTENbHBIX
MaTepPnaNoB M METANJIOKOHCTPYKLUNIM obecneyaTt 3aBogbl 6insnexawmx obnacreit Ypana n Cnbupu.
MoTpebHOCTb B pabounx Kagpax U UHKEHEPHO TEXHUYECKMX paboTHMKax byayT yA0BAeTBOPATb
npodeccrMoHaNnbHO-TEXHUYECKME YYMANLLA, Konneaxn u BY3bl Ypana n Cubupw.
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Bb10op pexunMa padoThl JUTEHHOTO Hexa. Pacuér ¢poHaoB BpeMeHN.

B AnTeliHbIX Lexax cepuitHOro NPOM3BOACTBa NPUMEHAIOT Caeaytolwme BUabl Pexnmos pabor:

- napanneanblﬁ - ﬂpeAyCManMBaPOU.LMﬁ coBmelleHne no spemeHn n mecty otae/ibHbIX
TEXHONOTN4YeCKnx onepau,mﬁ npon3soAacTBa NTbA, NPU 3TOM onepaunn Co 3Ha4YnTEIbHbIMU
BblAENEHNUAMMU LWLYMaQ, NbIJIN U Ta3a OCYLLECTBNAKOTCA B OTAE/IbHbIX NTOMELWEHNAX;

- CTYNeHYaTbll - NpeaycMaTpUBaloLWMIA pa3aeneHme TEXHONOTMUYECKUX onepaLuii No BpeMeHN n
COBMeLLEHNE NO MECTY UX BbINOJAHEHUA B HEU30IMPOBAHHbIX O6LNX NOMELLEHUAX.

Mpy KPyNnHOCEPUIMHOM M MacCOBOM MOTOYHOM MPOM3BOACTBE B JIMTEMHbIX LieXaX, Kak npasuso,
NPUMEHSIOT NapaniefbHblil ABYXCMEHHbII peMm paboTbl ¢ NATUAHEBHON paboyeit Heaenen,
NPOAO/IKUTENbHOCTbIO paboyeli cmeHbl 8,2 Yaca.

MpyY NPOEKTUPOBAHUN NTEMHBIX LEXOB Pa3ANYatoT Tpu BUAa GOHA0B BpeMeHU paboTbl
obopyaoBaHuAa N paboumx:

- KaneHgapHsbiii poHpg (Tk) — yKasbiBaeT KONMYECTBO KaneHaapHbIX AHel (Yacos) B roay. Tk = 365aHel

= 5986 yacos. Mcnonb3yeTca Npu pacyeTe CKNaACKMX MOMELLEHUN.

- HomnHanbHbIM dpoHA (Th) yKasbiBaeT Bpems, B TeUEHWE KOTOPOTo MOXKET BbINONHATLCA paboTa no

NPUHATOMY peXkumy, 6e3 yueta HemsbekHbIX NoTepb BpemeHU. Micnosb3yeTca Npu pacyeTax
obopygoBaHua: Ty= (Tk - p)-r-c,

ropep = 113 -ycpegHeHHOe YNCI0 BbIXOAHbIX U NPa3aHNYHbIX CMEH,
C — KO/1IN4eCTBO CMEH;

r—npoao/1KUTENbHOCTb pa6oqeﬁ CMEHHbI, Y4,

Tn=(365-113) 2 8,2 =4132,8 u.

- feinctautensHbiii doHa (T [1 )onpeaenaeTca nyTem UCKAKOUYEHMA N3 HOMUHAILHOMO GOHAa Hen3bexHbIX

noTepb BPEMEHU Ha MPOCTOU; PEMOHT U TakK Aasee. Mcnonbsyetcs npu 601ee TOYHOM pacyeTe
obopyaoBaHus.

JenctBuTenbHbIN GOHA BPEMEHU paccunTbiBaeTca no ¢opmye:
TAZ TH . (1-|_|),
roe M- KoapOUUMEHT, yUUTLIBAIOLLMIA NOTEPU BPEMEHM.

JencrteutenoHblit poHA BpemeHU paboTbl 060pyA0BaHNA OTpaXKeH B Tabauue 2.

Tabnunua 2 — leiicTBUTENbHBIN TOA0BOM GOHA BPEMEHMU
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Yucino cMeH

O6opynoBanue

1 2 3

DOopMOBOYHOE,CTEPIKHEBOE, CMECETPUTOTOBUTEIHHOE
2030 | 3975 5900

o0opyaoBaHue
O6opynoBaHue JIJIsE OYUCTKH U OOPYOKH JIUThSI 2030 | 3975 5900
ABTOMAaTU3UPOBAHHBIE (DOPMOBOYHBIE U CTEPIKHEBBIE

- 3645 5340
JTUHUT
NHyKIIMOHHBIE €YU - 3850 5710
TepMmuueckue neun - 3890 | 5840
CymuiabHbIe TIeun 2010 | 3975 5840
CTaHKd METaUIOPEXKYIIHE 2030 | 4015 5960
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Pacyer 0oCHOBHBIX OTAEJIEHUH IIeXa

1.4.1. IlnaBuiIbHOE OTAEIEHUE

MepcnekTMBHAA TEXHONOIMMA NNABKU OT/IMBOK AO0XKHA obecneumnBarb:
- CTabunbHOE noay4yeHue OoT/IMBOK C 3aJaHHbIMW 3KCNZTyaTaUNOHHbIMUA CBOVICTBaMM;
- MCNOJZ1Ib30BaHME BbICOKONPON3BOAUTE/NIbHbLIX N/1aBU/IbHbIX arperatos, BK/1t04aA MeETOAbl MHTeHCMd)MKaLI,MVI,'

CHUWXKeHWe NoTepb OT Hpaka Mo NPUUMHAM, 3aBUCALLMM OT KayecTBa MaTepunasioB s NAaBKU (OTKNOHEHWE
MO XMMMUYECKOMY COCTaBY, CTPYKTYpe OT/IMBOK, YCaZKN U APYroe);

- npnmeHeHne TeXxHO0rM4YecKoro O60pyAOBaHMH ANnAa NNaBkn 1 BHeMNe4yHom O6pa6OTKM OTNINBKMWU,
oTBeYakLwero BbICOKMm TDE6OBaHVI‘r'IM 3KOJIOrMYyecKom

YUNCTOTbl TEXHO/10TUN;
- MEXaHM3aUMNIKO U aBTOMATU3aUUnNo TEXHOTOTUYECKUX NMPOoLLEeCCOB Ha6opa 1N 003NPOBaAHUA WLNXTbI,
- NCNo/1b30BaHWME BO3BpPaATa,

- 3Ha4YUTENIbHOE CHUNXEHNE TPYOJ0EMKOCTU N SHEPITOEMKOCTU HA BCEX TEXHO/IOTMYECKUX ONnepaumnax,
BK/1l04aA BCNOMOraTe/ibHble pa6OTbI nonoAaroToBke nponssoacTea.

Bbibop NnaBuAbHOrO arperara.

Bbibop nnaBuabHOIro 06opyaoBaHMA 06YCIOBANBAETCA €r0 METaNYPrMyecKMMM BO3MOXKHOCTAMM
obecneynTb 3a4aHHOE Ka4ecTBO BbIMAABAAEMOro Cnaasa, HalMyMem B perMoHe NPOoeKTUPYEMOro Lexa
HEeOob6X0AMMbIX LLMXTOBbIX MaTEPUANOB U SHEPreTUYECKMX PECYypPCoB, YCA0BUAMU TPyAa 0BCNYKMBaIOLLLErO
nepcoHana u cobnoaeHnem ycoBMn 3alUTbl OKPYXKatoLWEen cpeabl OT ra3oBblAeeHUI, OTXOA0B NAaBKU
cnnasoB U 3G PEKTUBHOCTbIO NPOM3BOACTBA CM/1aBa Ha BbIbpaHHOM 060pyA0BaHUN.

MpoeKTUpyembi LieXx OPUEHTUPOBAH Ha MPOWU3BOACTBO OT/IMBOK U3 JIETMPOBAHHOWM cTanu (38xn).
BblcOKOE KayecTBO CcTa/n AO/IXKHO bbiTb 06ecrneyeHo:

- TEXHOJIOTUEeN NAaBKK;

- KQYeCTBOM LLUMXTOBbIX MaTEPMA/OB;

- 3¢ EKTUBHBIMM METO4aMN BHEMEYHO 06paboTKu.

[na BbINNaBKM OTAMBOK B NPOEKTUPYEMOM LEXE u,enecoo6pa3Ho NPUMEHATb MHAYKLMOHHbIE
TUTe/NIbHblE S1EKTPONEYMN.

JocTtounHcTBa MHOYKUWNOHHbIX NN1aBUJIbHbIX neyeun:
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- 3Hepl'l/lﬂ BblAeNAETCA HenocpeaCcrBeHHO B 3arpyske 6es NMPOMEKYTOUYHbIX HarpesaTe/ibHbIX 9/1EMEHTOB,;

- MIHTEHCMBHAA NEeKTPOgMHAMMYECKan LMPKYNALMA pacnaasa B TUraie obecneuunBaet 6b|CTpO€ nnasneHume
MEJIKOM LUMXTbI U 0TX040B, BbipaBHMBaHMNE TemnepaTtypbl No OG'béMy BaHHbI U OTCYTCTBNE MECTHbIX
neperpesos, rapaHTUpPyeT noayvyeHne ogHOPOAHbIX MO XMMNYECKOMY COCTaBy CrnJ1aBoB;

- MpUHUMNMaNbHaA BO3MOXKHOCTb CO34aHMA B NeYn Ntoboi atmocdepbl (OKUCAUTENBHOM,
BOCCTaHOBUTENbHOW U HENTPaNbHOW) Npu NtobomM LaBNeHUu;

- BbicOKaA npon3BoANTEIbHOCTb, A0CTUraeTCA 6naro,a,apﬂ BbICOKMM 3HA4YEHNAM y,a,eanoﬁ MOLHOCTH,
0CO6EHHO Ha CpeaHnX4acToTax;

- BO3MOYKHOCTb MO/IHOTO CAMBA METa/1a U3 TUMIS U OTHOCUTEIbHO Masian macca GyTepoBKM Neyu, YyTo
CO34aET YCNOBMA ANA CHUKEHWNA TENN0BON MHEpLMM Neun baarogapa ymeHbLIEHWIO Tenna,
aKKymyanpyemoro ¢yTepoBKoi. Meun 3Toro TMna yao6Hbl 414 nepmoamnyeckoit paboTsl ¢ nepepbiBamm
Mexay NaaBKkamm 1 ob6ecneynBaloT BO3MOXKHOCTb BbICTPOro nepexoaa C OAHOM MapKM CnaaBa Ha Apyryto;

-n y,£|,06CTBO O6Cﬂy>KMBaHMFI neyn, ynpasaeHUAa U peryaimpoBkn npouecca nsiaBkuy, LWWMPOKMNE BO3MOXKHOCTU
AnAa mexaHn3aumm n aBtomatmsauunm npouecca,

- BbiCOKasA rMrMeHnYHoOCTb npouecca NnaBKknU U Manoe 3arpAsHeHne sosayxa.

K HepocTtaTkam TurenbHbIX neyem OTHOCATCA OTHOCUTENbHO HM3KanA TemMnepatypa Wwnakos,
HaBOAUMbIX Ha 3€pPKa/10 pacn/jiaBa C LLe/N1bio ero TEXHOJIOTNYECKOM O6pa6OTKM.

LLnaK B MHAYKUMOHHbIX TUTe/IbHbIX Nevyax pa3orpesaerca OT MeTa/i/ia, Mo3TOMy ero Temneparypa
BCErAa HUMKE, a TaKXKe CPaBHUTENIbHO HMU3KaA CTOMKOCTb $GyTEPOBKM MPM BbICOKMX TeMNepaTypax pacnnasa
M Hannume TennocmeH (pesknx konebaHuii TemnepaTypbl GyTepOBKM NPU NOSHOM CMBE METanNa).

OpaHako npemmyuwiecrtea MHAYKUNOHHbBIX TUTeNIbHbIX neven nepeg apyrummn nnasnibHbimmn
arperatamu 3Ha4vyumTe/ibHbl, NTO3TOMY OHU Hall/IN LWLNPOKOE NpumeHeHne B CaMbIX Pa3HbIX OTpPacnAax
NPOMbIWNEHHOCTH.

AHanu3 3dpGEeKTUBHOCTM NPUMEHEHMA PA3ANYHBIX NNABWUJIbHbIX arperatos (MHAYKLUUOHHbIE MeyMy,
3/1EKTPONEYM 1 BarpaHKM) NoKasan, yTo NpMBeAeHHbIe 3aTpaTbl Ha 1 TOHHY rOAHOMO ANTLA NPU
MCNOIb30BaHUMN UHAYKLMOHHOM NeYn MeHblUe, YeM Hanpumep, Npu BarpaHo4YHowM naaeke Ha 21 - 23%.

YcTpaHeHue oTpuLaTeNbHOM HacNeACTBEHHOCTU LWKXTbI, CBA3aHHOM C HaMYMEM BpeaHbIX
npumecei, 4OCTUraeTcs NPUMeHEHNEM OTHOCUTENIbHO BbICOKMX NeperpesoBs pacnaaBoB A0 TeMnepaTtyp
pa3synopaaoyeHus CTPYKTYPbl }UAKOCTU MHTEHCUBHbLIM MepemellMBaHMeM BaHHbl U LIIAKOBOW
06paboTKOM, C OCHOBHOM GYyTEPOBKOM U HACbILLLEHNEM OCHOBHbIX LLAKOB, C YCNEXOM OCYLLEeCTBASETCS B
WMHAYKLUMOHHBIX Nevax.

LLinxtoBble maTtepumanbl VIH,CI,YKLI,VIOHHOVI naaBKw.

LLInXTOM Ha3blBaeTCA CMECb MaTepManoBs, NpeaHasHauYeHHbIX 414 PacnaaBAeHUaA B NAaBUAbHbIX
arperarax C Lie/ibto NosiyYeHnn meTanna HeobXxoAMMOro cocrtaBa M KayecTsa. lpu BbiniaBKe CTanu B
KayecTBe LWMXTOBbIX MAaTePUAIOB UCMO/b3YHOT OTXOAbl COBCTBEHHOIO NPOM3BOACTBA, CTa/IbHOM JIOM,
CTPYKKY B BpMKeTax.

Nuct

JUT 44.03.04.755 T13

N3m

Jlnct |Ne nokymeHTa NMopgnuce | Oata

17




Mepen NnaBKOW LUMXTOBbLIE MATePMasbl NOABEPratOTCA NOAroToBKe. [1oAroToBKa 3aKA04aeTCA B yAa eHUN
C MOBEPXHOCTU METANNNYECKMX MAaTEPMAIOB OKCUAOB, BAArM, MAces, SMYbCUW, OCTaTKOB GOPMOBOUHOM
CMECH, YAANEHUUN KeNe3HbIX aPMUPYIOLLMX BCTAaBOK, PUNLTPYIOLLUX CETOK, B pa3fesike Ha KYCKU HYXKHbIX
rabaputos. Conm, BXogaLMe B COCTaB G/1H0COB, TaKKe MOTYT COAEPMKaTb BAATY U CAYKUTb UCTOYHUKOM
3arpA3HeHUA CNAaBoOB OKCMAAMM U BOoAOPoAOoM. [MosTomy dpAtockl BHaYane NepennaBaatoT, 3aTem
N3MEe/IbYatoT M XPAHAT B YCAOBUAX, NPeaynpeKaatoWwmnx noraoweHne MMM BAaru (B 3aKpbITOM eMKOCTH,
CyWnNbHbIX WKadax npu Temnepatype 120-200°C). C 3KOHOMUYECKOM TOUKM 3peHus, LenecoobpasHo
nepennasasTb BCe OTXO4bl COBCTBEHHOrO NPOMU3BOACTBA.

Ona NpUroTosaeHNA pacnsiasa C Tp86y9MbIMM CBOMCTBAMM n, cnenoBaTtesibHo, KauyecTBeHHOM
OT/IMBKWM BbIMO/THAKOT KOHTPO/1b LUMXTOBbLIX MaTEPKUAIOB Ha COOTBETCTBUUN UX Tp86OBaHMEM CTaHAapPTOB U
TEXHUYECKUNX yCI'IOBI/Iﬁ.

PacueT wuxtbl BeaeTtca Ha 100 Kr Kkutkoi ctann mapku 38xn no FOCT 977-88 npeagHa3Ha4yeHHOro
ONA N3roTOBAIEHMA OT/IMBOK ANA TOPHOA06bIBatOLLLEN MPOMbBILAEHHOCTU. XMMWUYECKUIA COCTaB ANA CTaU
38xn npuBeaeH B Tabamue 3, a cOCTaB LWMXTOBbLIX MaTepuranos B Tabaunue 4.

Tabmuna 3 — Xumuueckuii coctas craiau 38xi1, %

XUMHUYECKUI COCTaB Mexanndeckue cBOHCTBA

0,32- | 0,40- | 0,20-
045 | 090 | 0,42

0,3-0,6 <0,04 <0,04 491 638 12 25 392

Taonuma 4- Pacuer mmxXThl 11 IUIAaBKU CTAIN 38XJT

CopepaHue Xumunyeckuit coctas, %

B LUMXTE, Kr C Mn Si S P Cr Fe
30 0,40 0,70 0,30 0,04 0,04 1,00 OoCTanbHoe
7 0,40 0,70 0,30 0,04 0,04 0,80 ocTanbHoe
60 0,45 0,70 0,30 0,04 0,04 0,80 ocTanbHoe
3 4,00 0,65 0,03 0,15 ocTanbHoe
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Pacuer cpegHero Xmmm4yecCckoro CoCcrtaea WUxXTbl

Conep:kaHue 3J1EMEHTOB B KaXKJI0M U3 COCTaBIISIIOIIMX IIUXThI OMPEAEISIETCS
ITPOM3BEICHUEM COJIEPKAHUS B IIMXTE 3TOM COCTABJISAIONICH Ha COAEPKAHUE B HEU
anemeHTa. Paccuntaem KOJIMYECTBO 3JIEMEHTOB BHOCUMBIX OTJEIbHBIMU
COCTaBJIAFOLIIMMH IIUXTHI.

CopeprkaHue xene3a B KaKJI0M COCTaBISIONIEH onpeesieTcs o popMmyiie:

qu — A— Z B,
rac.
GFe— copepikaHue Kenesa B COCTABNAIOLLEN WMXTbI;

A — COJIEpKaHUE COCTABJISIONIEN B IINXTE;
Y B - CyMMapHOE COZICpKaHHe DIIEMEHTOB 0e3 Jkene3a B JaHHOM

COCTaBH}II-OHlCI\/JI MU XTHBI.
OTXO,Z[I)I COOCTBEHHOTO IMPOU3BOACTBA BHOCAT:

C: 0,30-0,40=0,12 kr; Mn: 0,30-0,70=0,21 xr; Si: 0,30:0,30=0,09 kr;
$:0,30-0,04=0,012 kr; P: 0,30-0,04=0,012 kr; Cr: 0,30-1,00=0,30 kr;

Fe: 29,256 kr.

CrpyxKka B OpUKeTax BHOCHUT:

C:0,07-:0,40=0,028«kr; Mn: 0,07-0,70=0,049xkr; Si: 0,07:0,30=0,021xr;
S:0,07-0,04=0,003kr;  P:0,07-0,04=0,003kr; Cr:0,07-0,80=0,056kr;

Fe: 6,843 kr.

CranpHOM JJOM BHOCHT:

C: 0,60-0,45=0,27xr; Mn: 0,60-0,80=0,48kr; Si: 0,60-0,30=0,18xr;
S: 0,60-0,04=0,024xr; P:0,60-0,04=0,024kr; Cr:0,60-0,80=0,48kr;
Fe: 58,542 kr. Cr: 0,30-1,00=0,30 xr; Fe: 29,256 kr.
Ctpyxka B OpUKETaX BHOCHUT:

C:0,07-:0,40=0,028«xr; Mn: 0,07-0,70=0,049xkr; Si: 0,07-:0,30=0,021kr;
S:0,07:0,04=0,003kxr;  P:0,07-0,04=0,003kr; Cr:0,07-0,80=0,056kr;

Fe: 6,843 kr.

CrajpbHOM JIOM BHOCHT:

C: 0,60-0,45=0,27xkr; Mn: 0,60-0,80=0,48kr; Si: 0,60-0,30=0,18xr;
S: 0,60:0,04=0,024xr; P:0,60-0,04=0,024xr; Cr:0,60-0,80=0,48kr;
Fe: 58,542 kr.

UyryH nepenenbHbIi BHOCUT:
C: 0,03-4,00=0,12xr; ~ Mn: 0,03-0,70=0,02 I kr; Si: 0,03-0,65=0,019xr;
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S: 0,03:0,03=0,001kr;

P:0,03-0,15=0,005xkT;

Fe: 2,834 xr.

B tabGnune 5 npuBeneH cpenHuil XUMUYECKUA COCTAB IITNXTHI.

Tabnuna 5 — CpeTHUI XUMUYECKHIN COCTaB IITUXThI

BHocCAT 31€MEHTOB, KT Cpennuit
JIeMEnT OTx018bI CrpyxKka B Cranteroi o Yyryn ——
COOCTBEHHOT'O Opukerax nepeaesbHbIN
COCTaB, KI'
C 0,12 0,028 0,27 0,12 0,538
Mn 0,21 0,049 0,48 0,021 0,76
Si 0,09 0,021 0,18 0,019 0,31
S 0,012 0,003 0,024 0,001 0,04
P 0,012 0,003 0,024 0,005 0,044
Cr 0,30 0,056 0,48 - 0,836
Fe 29,256 6,843 58,542 2,834 97,475

PaCCMOTpI/IM HN3MCHCHUC COACPKAHUSA OTACIIBHLIX 3JICMCHTOB U COCTAB
IJIAKOB B pa3HbIC IICPHUOALI ITJIaBKH.
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XPOM H KCJIC30.

ocranercs B meTajiie 0,836 — 0,251=0,585 xr.

I'Iepmo,u, nAaBAeHUA LWNXTbI

Bo Bpems miaBieHus MIUXThI OKUCISIFOTCS KPEMHUN, MapTraHel, yIiIepo/l,

VYrap kpemuus cocrasisier 70%. Iepeiiner B nuak 0,7-0,31=0,217 kr;
octa"etcsd B Metaie 0,31 — 0,217=0,093 xr.
VYrap mapranna cocrasisier 70%. Iepeiiner B nak 0,7-0,76=0,532 kr;
ocrtaHercs B metayuie 0,76 — 0,532=0,228 xr.
VYrap xpoma coctasiseT 30%. Ilepeitaet B nutak 0,3-0,836=0,251 kr;

Vrap xkenesa cocranisier 3%. [lepeiaer B mnak 0,03-97,475=2,924 xr;
ocraneTcs B meTajiie 97,475 — 2,924=94 551 kr.

VYrap yriepojia mMXThl KOMIIEHCUPYETCSI IEPEX0JIOM yTIiiepojia B METaILT U3
IrpaUTOBBIX 3JIEKTPOIOB.
B taGaure 6 mpuBeaeH CoOCTaB MeTaJlIa TOCIIe PACTUIABIICHUS X THI.

Tabnuua 6 — CoctaB MeTajuia Mocje paciyiaBIeHUs] IIMXThI

CoaepKaHue anemeHTa

DeMeHT
K. %

C 0,538 0,559

Mn 0,228 0,237

Si 0,093 0,097

0,04 0,042

0,044 0,046

Cr 0,585 0,609

Fe 94,551 98,41

HUTOI'O 96,079 100

N3m

Nuct

Ne nokymeHTa

Noanuck

[aTa

JUT 44.03.04.755 113

Nuct

21




LWnak nepunoaa nnasneHuA

KonnuecTBo okrcia nepeme/ero B Mulak MOXHO ONPEEIUTh 1O
dbopmye:
dMe=y-Mqp :M»H,
rIe:

dMeO - konnuecTso okucna COOTBETCTBYHOLWLETO 3/IEMEHTAQ;

y — yrap anemeHnta; M),
M - MOJIEKyJIIpHBIEC BECA OKUCIIA U DJIIEMEHTA.

B tabnune 7 npuBeneH XMMUYECKUI COCTAB MIJIAKOOOPa3YIOIIUX MaTEPHAIIOB.

Tabnuia 7 — X¥MHUUYECKH COCTaB MIIAKOOOPA3YIONTUX MaTEPUaIOB

HanmenoBanue Coneprxkanue OKUCIOB, %

marepuaa CaO Sio2 Al203 Fe203 MgO
Hspects 92,0 3,0 1,0 1,0 3,0
CBEXKE000NKEHHASI

Jlunac 1,34 96,58 0,58 1,4 -
Pyna sxene3nas 0,7 6,0 3,0 90,0 0,3
ITecok - 96,0 2,0 2,0 -
30712 3IEKTPOAOB 11,8 56,5 31,7 - -

PaccunTaeM KOTUYECTBO OKHCIIOB TTOCTYIUBIIKX B IIUTAK U3 METaJLIA.
Si02: 0,217-60:28=0,465 kr; MnO: 0,532:71:55=0,687 xr;
Cr203: 0,251-72:48=0,377 xr.

[IpuMem 4TO M3 BCEro KOJIMYECTBA XKejle3a, KoTopoe yropaet (2,924 kr) no
FeO oxucnsercs 24%, no Fe203 — 8%, a 68% yneryunBaercs B 30HE
ANEKTPUICCKUX YT,

Torma: FeO: 2,924:0,24-72:56=0,902 kr;

Fe203: 2,924-0,08:160:112=0,334 xr;

VYneryuuBaercs xenesa: 2,924:0,68-160:112=2,84 «r.
ITpumeM KonmM4uecTBO Npurapa B BUJIE IIECKa HA OTX0/1aX COOCTBEHHOTO
npou3sBojicTBa 1% oT Maccel 0TX0/10B, To ecTh 0 = 30 - 0,01 =0,3xr.

KonngecTBO OKHCIIOB, BHOCUMBIX 3TUM TIECKOM MOYKHO OTIPEICTTUTh U3

COOTHOIICHHS:
dMeO = Jup * K : 100,

roe:
AMeO- konmeucTBo OKMCNa NepPexoaALLEro B WAAK; Macca Necka;

OlP-macca necka;
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K- NPOUEHTHOE coaepPKaHNe AaHHOIro OKMC/1a B NecKe.

IIecok MuMXThl BHECET:

Si02: 0,3-96:100=0,288 «r; Al203: 0,3-2:100=0,006 xT;

Fe203: 0,3-2:100=0,006 kr.

Ha HaBapky nmoguHbI 1 OTKOCOB UCITOJIB3YETCS KBAPLIEBBIM MIECOK, PACXO.
kotoporo coctapiseT 1 — 2,5 kr Ha 100 kr muxTel. [IprumeM, 4TO U3 TOAUHBI U
OTKOCOB II€YX MIEPEXOAUT B IIIaK 2,4 KT HAOMBHOM Macchl. B mepuop miaBneHus
IIUXTHI B IIUTaK nepeitaet 50% konamvecTBa Bcell Macchl, To ecTh 1,2 kr. [lecok
HAaOMBHOM MacChl BHECET B IIIJIAK CIIEAYIOIIEE KOJINYECTBO OKUCIIOB:

SiO,: 1,2:96:100=1,151 xr; Al,O3: 1,2-2:100=0,024 xr; Fe,0s: 1,2:2:100=0,024 xr.

OO0t pacxo/1 JMHACOBOI'O KUPIIMYa Ha PpEMOHT cBojia paBeH 1 kr Ha 100 kr
canku. B nepuoa miaBneHus nepexoaut B muiak 60% 3Toit maccel, To ecth 0,6 Kr.

JluHac BHECeT ciieayroliee KoamaecTBo okucioB: SiO;: 0,6:96,58:100=0,58 kr;
Al;O3: 0,6:0,58:100=0,003 kr; Fe,03: 0,6-1,4:100=0,008 xr; CaO:
0,6:1,34:100=0,008 xr.

Pacxon rpaduTOBBIX AJIEKTPOIOB 3aBUCHUT OT EMKOCTH Tieun u coctasisiet 0,4
— 0,6 xr Ha 100 xr canku. [Ipumem B pacueTax pacxo 351ekTpooB 0,6 kr. B nepuosa
nasieHus pacxonyercs 60% wnm 0,36 kr a5ekTpooB. [Ipu cropanuu 351eKTpoI0B
oOpasyertcs 301a B konuuectse 0,2 — 1,3%. [IpumeM, 4To 351eKTpObl BHOCAT B LIUTAK
1% 30151, TO ecTh 0,0036 KT.

3ouma BHeceT B muiak: Si02: 0,0036-56, 5:100=0,0022 kr;

Al203: 0,0036-31,7:100=0,0012 kr; CaO: 0,0036-11,8:100=0,0005 xr.

Takum 00pa3om, IIJIaK IEPHO/Ia IUIABICHUS COCTOUT U3 OKHUCIIOB,
IpeCTaBICHHBIX B Ta0uIe 8.

Tabnuna 8 — XuMudeckuil cocTaB IIJIaka Neproia MIaBIeHUs

Y P— ' BHeceHO OKHCIIOB, KT

Si02 | AI203 FeO | Fe203| MnO | Cr203 CaO | Bcero
W3 muxThI 0,465 - 0,902 0,334 0,687 0,377 - 2,765
N3 necka mmxThl 0,288 0,006 - 0,006 - - - 0,300
N3 nmoanue! u
OTKOCOB 1,151 0,024 - 0,024 - - - 1,199
N3 cTreHok u
cBOJA 0,580 0,003 - 0,008 - - 0,008 0,599
U3 30JIB1
IEKTPOIOB 0,002 0,001 - - - - 0,001 0,004
WTOro LXT 2,486 0,034 0,902 0,372 0,687 0,377 0,009 4,867

% 51,1 0,7 18,5 7,6 14,1 7,8 0,2 100

OKRUCAUTENbHBIV Neprog,

Bo BpeMs okucnuTeIpHOTO TIEpUoa COAEPKaHUE YTIIepo/ia He0OXO0aMMO
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cHU3uTh Ha 0,05% Huke HUKHErO Npejielia 3a1aHHOTO XUMHUYECKOT0 COCTaBa CTallu,
1O ecThb 110 0,3%.

[Tocne npucanku xene3Hou pyapl mapranen okucisgercs A0 0,08%, a kpeMHuii
10 0,03%. bynem cunrarb, 4TO yrap *esne3a BO BpeMsi OKUCIUTEIBHOIO IIEpUoia
OyIeT KOMIIEHCUPOBATHCS KEJIe30M, BOCCTAHOBIICHHBIM M3 OKHCIIOB JKeJe3a.

Cuurasi, uTo Macca MeTauia coctaBisieT 96,079 Kr, To K KOHILY
OKHCJIUTEIBHOTO IEPUOAA YTIAEpoaa B HEM JOKHO ObITh 96,079-0,3/100=0,288 k.
Oxkucnunocs yrneponaa 0,538-0,288=0,25 kr.

K koHI1y okucnutensHoro nepuojia B metaie ocranercs 0,08% mapranua T.e.
96,079-0,08/100=0,077 kr. Oxucnunock mapranma 0,228-0,077=0,151 kr, uto B
nepecuere Ha MnO cocrasut 0,151-71:55=0,195 xr.

K koH1y okucnuTensHoro nepuojia B metaiie octanercs 0,03% kpemHus T.e.
96,079-0,03/100=0,029 kr. Oxuciaunock kpemuus 0,093-0,029=0,064 kr, uTo B
nepecuete Ha SiO; cocraBut 0,064-60:28=0,137 xr.

[IpuaUMaeM, 4TO OKUCIICHUE DJIEMEHTOB B KUJKOM METaJUIe MMPOUCXOINT 3 CUET
KHUCJIOPO/J1a, BHOCHUMOTO KEJIE3HOU PYHOM.

PacyeT noTpebHOCTM pyabl

NCTOYHMKOM KMUCNopoaa 45 OKUcAeHuA npumecei asnsetca FeO, nonyyaembliii 3 Fep03 u Fe no

peakuun: Fe203+Fe=3FeO.

B tabmune 9 npuBeneno xommuectBo FEO, HEoOXxoauMOe TSl OKHCIICHUS
AJIEMEHTOB.

Tabnmuna 9 — KommmuectBo FeO, HeoOxoauMoe 111 OKUCIICHUS

Oxkucnsercs Xumuueckas Pacxon Ha enuaMy Oobpa3zyercs
ONeMEHT | spemenra, kr peaxius OKUCIEHUS JJIEMEHTA FeO, kr
C 0,25 FeO+C=Fe+CO 72:12=6 0,25-6=1,5
Mn 0,151 FeO+Mn=Fe+MnO 72:55=1,3 0,151-1,3=0,196
Si 0,064 2FeO+Si=2Fe+Si0O2 144:28=5,1 0,064-5,1=0,326
UTOTI'O 2,022

Jlst o6pazoBanus 2,022 kr FeO tpebyercs Fe,Osu Fe: Fe,Os:
2,022:160:216=1,498 kr; Fe: 2,022 — 1,498=0,524 k.
[Tpuaumaem uto 10% Fe;O3 nepexonut B mak, a 90% BoccranasiuBaetcs 10 FeO.
Otcroaa noTpeOHOCTD B kene3Hou pyae coctaBut: 1,498-100/(90-0,9) =1,849 kr.
[Tpu sToM 06pazyetcs okuch yraepoaa CO: 0,25-28:12=0,583 kr.
B KOHIIE OKHCIIUTENBHOTO IEPHUOAA IPOU3BOIUTCS MPUCATKA U3BECTH B TI€Ub B
konmyecTtBe 0,3 Kr Ha 100 Kr cagku.
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LLInak okmcanTenbHoro nepunoaa

Paccuntaem coctaB m MacCy nutaka OKMCIUTEIBHOTO ITEPHUO/IA U CBEJIEM B
Ta0IuILy.
JKenesHas pyaa BHECET B IIUIAK:

CaO: 1,849-0,7/100=0,013 kr; Si02: 1,849-6/100=0,111 kr;

Al203: 1,849-3/100=0,055 kr; MgO: 1,849-0,3/100=0,006 kr;

Fe203: 1,849-0,1-90/100=0,166 kr.
H3BecTh BHECET B IILJIAK:

Ca0: 0,3-92/100=0,276 kr; Si02: 0,3-3/100=0,009 kr;

Al203: 0,3-1/100=0,003 kr; MgO: 0,3-3/100=0,009 kr;

Fe203: 0,3-1/100=0,003 kr.

B oxuciurtensHblid nepuoa B nuiak nepexoaut 20%, 1.e. 0,2 Kr AMHACOBOTO
KUPIIMYa, PACX0yeMOro Ha peMOHT KJIaIKH.
Cocrapnstomue pyTepoBKHA BHECYT B IIUIAK:

Ca0: 0,2:1,34/100=0,003 xr; Si02: 0,2:96,58/100=0,193 xr;

Al203: 0,2-:0,58/100=0,001 kr; Fe203: 0,2-1,4/100=0,003 kr.

W3 moauHbl 1 OTKOCOB B NUIAK nepexoauT 25% HaOUBHOM MAcChl, 9TO
coctaBiseT 0,6 kr.
Cocrapisronye HAOUBHON MacChl BHECYT B IIUIAK:

Si02: 0,6:96/100=0,576 «r; Al203: 0,6-:2/100=0,012 kr;

Fe203: 0,6:2/100=0,012 kr.

B okucnurensHbiil nepuoa pacxonyercs 20% 3JI€KTPOIOB, UTO COCTABIISIET
0,12 kr. Dnextpoasl BHOCAT 1% 301181, T.€. 0,0012 KT.

Cocrasunsromue 30161 BHecyT B 1niak: CaO: 0,0012-11,8/100=0,0001 kr; SiO2:
0,0012-56,5/100=0,0007 xr; Al203: 0,0012-31,7/100=0,0004 kr.

B tabmuie 10 npuBeneH XUMHUESCKUN COCTaB IIJIaKa OKUCIUTEILHOTO

nepuoa.

Ta6muma 10 — XuMHudecKni COCTaB IIIJIaKa OKUCIUTEILHOTO MePHO/Ia

(O ConeprxkaHne OKHCIIOB, KT

SiO; | AlbO3 | FeO | Fe:O3 | MNnO | CaO | MgO | Cr,03 | Beero
Ilnax mepuond o yac | 0034 | 0.902| 0372 | 0.687| 0009 ; 0,377 | 4,867
IIJIaBKHU
MeTamt 0,137 ; . . 0195| - ; ; 0,332
M3BecTh 0,009 | 0,003 - | 0,003 - | 0,276 | 0,009 ; 0,300
Kenesuas
pyzna 0,111 | 0,055 - | 0,166 - | 0,013 0,006 - 0,351
Ceonmcrensr | 0,193 | 0,001 - | 0,003 - | 0,003| - ; 0,200
Iloguna n
OTKOCEL 0,576 | 0,012 - | 0,012 - - - - 0,600
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3ona
3JIEKTPOJIOB 0,0007| 0,0004| - - - | 00001 - - 0,0012

xr | 3,513 | 0,105 | 0,902 0,556 | 0,882| 0,301 | 0,015| 0,377 | 6,651
UTOI'O [ o4 [ 5282 | 158 | 1356| 836 | 1326| 452 | 023 | 5,67 100

B KOHIIE OKMCIUTENBHOTO MepUO/1a MPOU3BOAUTCS JTOBOJIKA METaIa 10
3aJJaHHOTO COCTaBa U €r0 PaCKUCJICHHUE.

B tabnune 11 npuBeaeH XUMHUIECKHI COCTaB MeTaJlIa K KOHITY
OKHCJIMTEIIBHOTO TIEPUO/IA.

Ta6nuna 11— XuMudeckuit cocTaB MeTajia K KOHIY OKHCIMTEIBHOTO TIepruoia

[Toctynuno IIepeuwto B | Ilorepu ¢ Pacxon Ha Conepixanue B
ONEMEHT | ynevenToB, KT | 1LTAK, KT | Ta3oM, KT oOpasosanue FeO, kr MeTaJuIe
KT %
C 0,538 - -0,25 - 0,288 | 0,30
Si 0,093 -0,064 - - 0,029 | 0,04
Mn 0,288 -0,151 - - 0,077 0,08
P 0,044 - - - 0,044 | 0,04
S 0,04 - - - 0,04 0,04
Cr 0,585 -0,251 - - 0334 0,35
Fe 94,551 - - -0,524 94,027 | 99,15
UTOI'O 96,079 -0,466 -0,25 -0,524 94,839 100
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Pacuet KonunyecTea paCKVICJ'IMTeJ'Iet/Jl

B tabnune 12 npuBeaeH XUMHIECKHI COCTAB PACKUCIIUTETICH.

Tabnuna 12 — XuMUYeCKUM COCTaB pacKUCIUTENeH

XHUMHAYECKH# cocTaB, %
HanmenoBanne
C Mn Si S P Al Cr Fe

®eppomaprasen

OMHu70(A) 7,00 70,00 6,00 0,02 0,30 - - OCTaJIbHOE
deppoxpom

DX010A 0,10 - 1,50 0,02 0,03 0,20 65,00 | ocrampHOE
deppocruiui

DC45 0,25 0,60 45,00 0,02 0,05 2,00 0,50 | ocrambHOE
AroMuHHAH - - - - - 98,00 - OCTaJIbHOE

Jlj1g pacKuCIeHUs U JOBOAKU METAJUIA [10 MAPTaHIly BBOJUTCSA
(deppomaprasen U3 pacuera nojyuyeHus mapraaua B merasie 0,7%. YuuTeiBasi, 4yTo K
KOHILy OKMCJIMTEJIBHOTO Ileprojia B Metajuie yxke ectb 0,08% mapranua,
noTpeOHoCTh B HeM coctasisieT 0,7 — 0,08=0,62%.

[Tpunumas yrap mapranua 20%, mosyduM He0OX0JUMOE KOJIHUUECTBO
dbeppomapranmna: 0,62-100/(0,7-80)=1,107 xr.

deppomMapraner] BHECET CIEAYIOLIee KOJTUYECTBO JIEMEHTOB:

C: 1,107-7/100=0,077xr; Mn: 1,107-70/100=0,775xr;
Si: 1,107-6/100=0,066kr; S:1,107-0,02/100=0,0002 kr;
P: 1,107-0,3/100=0,003 kr; Fe: 1,107-16,68/100=0,185kr.

B merann nepeiaer 0,775:0,8=0,62 kr mapranna. Okucnures 0,775-0,2=0,155
KT MapraHia, npu 3Tom oopasyercs 0,155:71/55=0,2 xr 3akucu mapranma (MnO).
OcTanbHble 3JeMEHTHI 13 (eppoMapraniia MOJHOCTHIO MEPEXOAT B METAILIL.
[Tocne mpucaaku ¢peppomapradiia MeTam OyAeT UMETh CIEIYIOIINNA COCTAaB:

C: 0,288+0,077=0,365kr; Mn: 0,077+0,62=0,697xr;
Si: 0,029+0,066=0,095 xr; S: 0,04+0,0002=0,0402 kr;
P: 0,044+0,003=0,047 xr; Cr: 0,334 kr; Fe:

94,027+0,185=94,212 kr.

JlJ1s TOBOJIKM MeTalljia 1Mo XpoMy BBOAUTCS (eppOXpOM U3 pacdera MoTydeHuUs
xpoma B Metajuie 1,0%. YuurteiBas, 4To K KOHILy OKMCIUTEIBHOTO IIEPUOA B
Metasuie yxe ectb 0,35% xpoma, motpedHOCTh B HeM cocTasisieT 1,0 — 0,35=0,65%.

[Tpunumas yrap xpoma 20%, moxydum HeoOX0IUMOE KOJIUYECTBO
dbeppoxpoma: 0,65-100/(0,65-80)=1,25 kr.

deppoxpoM BHECET CIIEAYIOLIEE KOJTUYECTBO 3JIEMEHTOB:

C: 1,25-0,1/100=0,001xkr; Si: 1,25-1,5/100=0,019xr;
S: 1,25-0,02/100=0,0003xr; P: 1,25-0,03/100=0,0004xr;
Al: 1,25-0,2/100=0,003 xr; Cr: 1,25-65/100=0,813 «r;

Fe: 1,25-33,15/100=0,414xr.
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B merann nepeitner 0,813-0,8=0,65 xr xpoma. Oxucnures 0,813-0,2=0,163 xr
Xpoma, ripu 3Tom oopasyetcs 0,163-72/48=0,245 xr okcuga xpoma (Cr203).
Bech amomunuii okuciutes u nepeiaer B nniak B sune Al203 B konnuecTse

0,003-102/54=0,006 kr. OcTayibHbIE 3JIEMEHTHI U3 HEepPPOXpPOMa MOTHOCTHIO
NEPEXOIAT B METAIL.

[Tocne npucagku heppoxpoma MeTam1 OyJAeT UMETh CIIETYIOIINIA COCTAaB:

C: 0,365+0,001=0,366kT; Mn: 0,697xr;
Si: 0,095+0,019=0,114 «r; S: 0,0402+0,0003=0,0405xr;
P: 0,047+0,0004=0,0474xr; Cr: 0,334+0,65=0,984xr;

Fe: 94,212+0,414=94,626kr.

JI1st TOBOAKM MeTaslia 1o KPEMHUIO B KOHIIE OKHCIMTEILHOTO TIEpUoia
TJTABKH BBOJUTCS (DEPPOCHIIUIINIA U3 pacueTa nmoiydeHust kpemaus B metamie 0,3%.
VYuuTeIBasi, 4TO K KOHILy OKMCIUTEILHOTO Iepruoa B Metaiie yxe ectsb 0,04%
KpeMHus1, ToTpedHocTh B HeM coctapisieT 0,3 — 0,04=0,26%.

[Tpunumas yrap kpemuus 10%, nomrydum HEOOXOAMMOE KOJIMYECTBO
beppocwmuius: 0,26-100/(0,45-90)=0,642 xr.

deppoCTHIIAA BHECET CIIEAYIONIEEe KOJIMYECTBO JIEMEHTOB:

C: 0,642-0,25/100=0,002kr; Mn: 0,642-0,6/100=0,004 xr;
Si: 0,642-45/100=0,289kr; S: 0,642-0,02/100=0,0001xr;
P: 0,642:0,05/100=0,0003kr; Al: 0,642-2/100=0,013 kr;

Cr: 0,642:0,5/100=0,003 xr; Fe: 0,642-51,58/100=0,331xkr.

B meramn nepeitaer 0,289-0,9=0,26 kr kpemuus. Oxkucnurcs 0,289-0,1=0,029
KT KpeMHusl, ipu 3ToM obpasyercs 0,029:60/28=0,062 kr kpemuesema (Si02). Bech
AMIOMUHUN OKUCIIUTCA U niepeiaet B nuiak B Bune Al203 B konnvecTse

0,013-102/54=0,025 kr. OcTanbHbIE 2JIEMEHTHI U3 (DEPPOCUTUIINS ITOTHOCTHIO
MepeXoIIT B METaJIII.

[Tocne mpucanku GpeppoCcHIIUIKSA MeTalI OyAeT UMETh CJICIYIOIINN COCTaB:

C: 0,366+0,002=0,368kT; Mn: 0,697+0,004=0,701xkr;
Si: 0,114+0,26=0,374 kr; S: 0,0405+0,0001=0,0406kr;
P: 0,0474+0,0003=0,0477xr; Cr: 0,984+0,003=0,987 kr;

Fe: 94,626+0,331=94,597xr.

JIns1 OKOHYATENBHOTO PACKUCIIEHHS B METAJUI BBOJSIT AJTFOMUHUI B KOJTMYECTBE
0,1 kr Ha 100 xr cTamnm.

AJIFOMUHUNA BHECET CIEAYIOIIEE KOJIUYECTBO JJIIEMEHTOB:

Al: 0,1-98/100=0,098 kr;Fe: 0,1-2/100=0,002xr.

AJFOMUHUN OKMCIUTCS M IIEPEHIET MOJHOCTRIO B IUTak 00pasys Al203 B
konmuectBe 0,098-102/54=0,185 kr.

B tabnune 13 npuBeieH XUMHYECKUHA COCTaB METaJlIa IMOCIIe PACKUCIICHUS.

Tabmuua 13— XuMuyeckuid coCTaB MeTajlia MoCje PaCKUCICHUS

Cocra Coneprxanue B
METATA | beppoMapr e
DneMeHT 710 I;I})I ent P ®eppoxpo | Deppocuuiy Oxucianinoc .
7| b KT 0
PacKHCIe|  procHT M BHOCHUT W BHOCUT
HUS
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C 0,288 0,077 0,001 0,002 - 0,368 0,38
Si 0,029 0,066 0,019 0,289 -0,029 0,374 0,38
Mn 0,077 0,775 - 0,004 -0,155 0,701 0,72
P 0,044 0,003 0,0004 0,0003 - 0,047 0,05
S 0,04 0,0002 0,0003 0,0001 - 0,04 0,04
Cr 0,334 - 0,813 0,003 -0,163 0,987 1,01
Fe 94,027 0,185 0,414 0,331 - 94,957 | 97,42
NTOT'O| 94,839 1,106 1,248 0,629 -0,347 97,475 100

B nepuoa paCKUCICHUA CTAJIU PACXOAYCTCA TAKOC K€ KOJIMYCCTBO KIIAAKH
CcBOJa, HaOMBHOM MacChl U YT'OJIBHBIX JJICKTPOJAO0B, YTO U B OKHUCJIUTEIILHBIN ICpuoa.

CocTaB ¥ KOJIMYECTBO NUTaKa K KOHITY PACKUCIICHUS CTaJIM MPUBEICHHI B
tabnurie 14.

Tabnuua 14 — CocTaB ¥ KOJIMYECTBO NUIAKA K KOHILY PACKUCIICHUS CTalIU

A PO ConeprxkaHue OKHCIIOB, KT
Si02| AlI203 | FeO | Fe203| MnO CaO | MgO | Cr203| Bcero
[Imax
okucimurensHoro | 3,513/ 0,105 | 0,902 | 0,556 | 0,882 | 0,301 | 0,015 | 0,377 | 6,651
NepHo/Ia IIaBKH
CBOJI U CTEHBI 0,193/ 0,001 - 0,003 - 0,003 - - 0,200
Ilonpyna wun
OTKOCHI 0,576/ 0,012 - 0,012 - - - - 0,600
3ona
>IEKTPOIOB 01200 0,0004| - - - | o0001| - - | 0,0012
®eppomaprane 11
ppoap - - - - 0,200 - - - 0,200
Deppoxpom - 0,006 - - - - - 0,245 | 0,251
deppocunuimit 0,062| 0,025 - - - - - - 0,087
AmroMuHui - 0,185 - - - - - - 0,185
HUTOI'O K 4,345/ 0,334 | 0,902, 0,571 | 1,082| 0,304 | 0,015| 0,622 | 8,175
% 53,15/ 4,09 | 11,03| 6,98 | 13,24| 3,72 | 0,18 7,61 100

MaTepuanbHbIi 6anaHc NnaBKku

MatepuanbHblii 6alaHC MIIABKH COCTABIISIETCA C IENIBIO POBEPKH
IPaBUJIBHOCTH pacdeTa IuxThl. HeBsd3ka B pacyeTax He JoJpKkHA npessiuaTh 0,5 —

0,6 %.

MarepuanbHblii O0ajaHc MJIaBKU MIPUBEICH B Tabsmie 15.
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Ta6nuna 15 — MartepuanbHbiii OanaHC TIJIaBKU

N3pacxonoBano KT ITonyyeno KT
S;;&P(I)S;[;(I) HCTBaCO6CTB€HHOFO 30 Metam 97 475
CranbHOH 10M 60 [nax 8,175
Crtpyxkka B OpukeTax ! l'a3 0,583
UyryH nepenenbHbli 3 VYaeryumnocs xxenes3a 2,84
deppomaprasen 1,107 Hessizka 0,175
deppoxpom 1,25
deppocunuuii 0,642
AnroMuHUN 01
DIIEKTPOIbI 0,6
N3BecTh 0,3
ITecox 2,4
XKenesnas pyna 1,849
Junac 1
UTOI'O 109,248 109,248

PacueT KoanMyecTBa NNaBUbHbIX arperaTos.

Ona pacyeTa KoamyecTsa Ns1aBnJibHbIX arperatos HEO6XOAI/IMO COCTaBUTb banaHc meTanna no uexy,

KOTOPpbI NpuBeaeH B Tabavue 16.

Tabnunuya 16 - banaHc meTanna no uexy

HaunmenoBanue cTaTbu OazaHca 38xn

T %
T"onHbIe OTIIMBKH ,Mr.0. 14500 70
JlutHEKY ¥ puObUTH, My ¢, 6695 25
Ckpar, Ck 836 3
Hroro xuakoro cruiasa 27340 98
VYrap u 6e3B03BpaTHBIC IOTEPU 557 2
Hroro meramno3zaBanku, My 27898 100

[aHHble No roaHbIM OTAMBKam 6epem U3 NPoM3BOACTBEHHOM NPOrpaMmbl.
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MpoueHT ckpana Ck=3%.Yrap un 6e3803BpaTHbIE NOTEPU COCTABAAIOT 2%.
Macca meTanno3aBanku B TOHHAX paccunTbiBaeTca no dpopmyne:
Mm = Mr.0. + Mj.n./100 - Y — Ck x 100,
rae Mr.o. — rogHble OTIUBKMY, T;
Mp.n. — MMTHUKK 1 Npubbian, T;
Y — yrap v 6e3B03BpaTHble noTepu, %;
Ck — cKkpan, %.
Maccy ckpana 1 maccy, NoTePAHHYI0 NPU yrape HaxoaMm no Gpopmynam:
Mc = Mm x Cx/100, My = Mpm x Y/100.

B npoeKkTMpyemMoMm Liexe B Ka4yecTBe M1aBUJIbHbIX arPeraToB UCMO/1b3yeM UHAYKUMOHHYIO TUTENbHYIO Neyb
MapKn UCT-6 c ocCHOBHOM QYTEepPOBKOM, EMKOCTbIO 6 TOHH M NPOMU3BOAMTENbHOCTbIO 3 T/4. TexHuyeckne
XapaKTEPUCTUKM Neun npuseseHbl B Tabavue 17.

Tabnuna 17 — Texuuueckue xapakTepUCTUKUA UHAYKIIMOHHOW TUTE€IBLHOM MeYH
noBblieHHON yacTtoThl ICT-6

HomuHnanbHas BMECTUMOCTD TI€YH, T 6
[Ipou3BOaAUTENBHOCTD, T/4 3

VcTaHnoBiaeHHAass MOIITHOCTh, KBT 2500

Pacxon snextposnepruu, KBT-u/t 725

tM <1700°C.
VYrap u 6e3Bo3BparHbie ToTepu 2 — 3%.
MeTannypruueckre moka3aTenu
M3MeHeHrne XMMHYECKOTO COCTaBa
MPAKTHYECKHA HE TIPOUCXOIUT

PacyeT He06X0AMMOro KoIMYecTBa NAaBuIbHbIX Nevei Nposoanm no popmyne:

N_M*KH
C Thxq

rae N — KosmyecTBo egmHul, obopyaoBaHumsa, WT;
M — meTanno3aBaska;

Ku— Ko3pdUUMEHT HEPABHOMEPHOCTM UCMONb30BaHUA 060pyA0BaHMSA (45 NNABUIBLHOTO 060pYA0BaHMA

paBeH 1,3);

g — NPOU3BOANTENLHOCTL 060PYA0BaAHMS.

JUT 44.03.04.755 T13
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N MxKu 27898+%13
©3850%q  3850%3

MpMHMMaEM K ycTaHoBKe 3 neuun ¢ KoapPULMEHTOM 3arpy3Ku:

Ksar=3,9/4=0,98.

PacyeTt napka KoBLueM.

KoBLuM cnyKaT Ana TPaHCNOPTUPOBKM KUAKOTo MeTanna u 3annMekn dopm. Kosw npeacrasnfet
C0b0W CTaNIbHOM KOXKYX, CTEHKM U AHO KOTOPOrO U3HYTPU BbIIOXKEHbI OFHEYNOPHbLIM Kupnvdyom. s
pas/IMBKM YyryHa UCMo/ib3yeM NOBOPOTHbIE KOBLIK. [ocne GpyTepoBKM KOBLUM HEODXOAMMO TLLATENBHO
NPOCYLUINTb U NPOKANNUTbL A0 TEMHO-KPACHOrO LBeTa. 1A 3TOro UCNO/Ib3yem CTeHS, ANA CYLUKU KOBLUEWN
razoobpasHbim TOoNIMBOM Npu TemnepaType 500 - 600°C, KOTOPbIA UMEET MECTHYIO BbITAMKKY NPOAYKTOB
ropeHus.

Pacuert NnapkKa 3a/IMBOYHbIX KOBLUEM npon3sogunTCAa C Y4ETOM KOJSIMYECTBA OAHOBPEMEHHO
pa6OTalOLU,VIX KOBLUEN, NPOAONKUTENNBHOCTU pa6OTbI KOBLUA 40 PeMOHTa N ANANUTEeNIbHOCTM peMOHTa. Bpema
pa6OTbI KOBLWa A0 PEMOHTA U ANINTE/IbHOCTb PEMOHTA 3aBUCAT OT EMKOCTU KOBLUA.

MpuHMMmaem gna Ncnoab3oBaHUA KOBLUW EMKOCTbIO 6T.

Paccuntaem HeobxoaMMOe KOIMYECTBO OAHOBPEMEHHO paboTatowmx KosLei (N — KOBLIM eMKOCTbIO 6T)
no ¢opmyne:

n=q Np to/M * 60,
rae q - Npov3BOAMTEIbHOCTb Mneyn, T/u;
Np - KOAMYecTBo oAHOBPEMEHHO paboTatoumx nevei;
t0 - Bpems o6opoTa KoBLwa, MUH; M - eMKOCTb KOBLUA, T.
n=3"420/6"60=3,7

MpuHMMaem 4 paboTalowmx KoBLLA B CMeHY. Pe3yabTaTbl pacyéTa napka Koslel cBoamm B Tabauue 18.

Tabnunua 18 — Pe3ynbTaTthbl pacyéta NapKa KoBLUek
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Emkocts Huero Yucio KoBLICH B § Obmee
KOBIIIA, KT O/IHOBPEMEHHO S— 3anac KoBmIeH KOJTHUCCTRO
paboTaronmx KOBIIEH
6000 12 8 4 o
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1.4.2. ®opMOBOUYHO-3JTMBOYHO-BHIOMBHOE OT/ICTICHHE

B dopmoBOUYHO-3a/1MBOYHO-BbIBMBHOM OTAENEHUM NPOU3BOSATCA CAeaytoLme onepaumu:
dopmoBska nonydopm, cbopka dopm, 3annBKa GOPM KUAKMM METa/IOM, BblAEPHKKA 3a1UTbIX Gopm nepes,
BbIOGUBKOW, BbIOMBKA OT/IMBOK M3 popm. TPyA0EMKOCTb 3TUX onepaunin coctasnnet 4o 60% ot obuei
TPYAOEMKOCTWN U3rOTOBNEHNA OTIMBOK. TEXHOOMMYECKOE, NOABbEMHO- TPAHCNOPTHOE 060pyA0BaHUeE,
MOAENIbHO-0MOYHAA OCHACTKa ABAAOTCA Hanbonee goporoctoalmmu. Moatomy npwm Boibope
TEXHO/IOTMYECKOro 060pyA0BaHUA HEOBX0AMMO YUnTbIBATL CieaytoLee:

- MaKCMMa/IbHaA MexaHU3aLma BCeX TPYA0EMKMX OCHOBHbIX M BCMOMOTraTe/IbHbIX onepaumii;

- MepeLoBOro OnbITa APYr1x 3aBOA0B;

- ycnoBws paboTbl JOMKHbI COOTBETCTBOBATb COBPEMEHHbIM TPEBOBaHMAM TEXHUKKN 6e30NacHOCTY;
- OXpaHa TpyAa M OKpyrKatoLencpesbl.

[nAa n3rotoBneHna OT/IMBOK OTBETCTBEHHOIO Ha3HAaYeHUA B YC/I0BUAX prnHOCEpMVIHOFO n
MaCCoOBOro npomnsBoACTBa XapaKTeEPHO NPpUMeHEHNE Pa3/IMYHOIO BUAa YNTPOYHAEMbIX ¢OpN\ n3
camoTBepaerowmnx cMmecen. [na nsrotossieHNA OTINBKMU «3Be3g04Ka» ncnonb3lyem xonoagHorteepaewouwme

cmecu.

PacueT nporpammbl pOPMOBOYHOIO OTAENEHMS.

B cOOTBETCTBUM C BbIBPAHHbLIM TEXHOOMMUYECKUM NPOLECCOM HEOBXOAMMO PACcCHUTaTb KOMHYECTBO
dopmoBOUHOro obopyaosaHua. MNpeskae BCero, COCTaBAAETCA pacyeTHas nporpamma GopMOBOYHOTO
OTAEeNeHUA, Lenb KOTOPOI — onpeaennTb rofoBoe KOANYecTso GOPM ANA KaXKA0ro TEXHONO0MMUYECcKoro
npouecca.

NcXoaHbIMKY AaHHbIMUM ANA pacdeTa GOpPMOBOYHOrO OTAENEHUA CAYXKaT 3HaYEHUA ro40BOro
KO/IMYECTBa OT/INBOK C YYETOM BHELIHEro U BHyTpeHHero 6paka. MeTansioemMKocTb popmbl onpeaenaerca
Ha OCHOBE M3BECTHbIX 3HaYEHNN MaCC OT/IMBOK C IMTHUKAMM N NPUBLIIAMM.

O6bem bopmoBoUHOIM cmecu Ha dopmy (Vc) onpegenseTtcs no popmyne:
Ve= Vg = (Vm + Ver),

rae V¢ — obvem popmbi;

Vm — 0bbem metanna B popme;

Vcr — 06bem cTeprkHel B dopme (6e3 3HaKoBbIX YacTel).

Onupascb Ha AaHHble NPOM3BOACTBEHHOM Nporpammsl (Tabanua 1), coctaBUm NPOU3BOACTBEHHYIO
nporpammy ¢opmMoBOYHOro oTaeneHus (tabamua 19).
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Tabnunuya 19- NpounssoacTBEHHAA Nporpamma popMOBOYHOro OTAeNEHNA

Kon-Bo | Texnonornueck | Komx-Bo dopMm ¢ Macca ¢popMOBOUHOIA
OpM B ue 1noTepu €TOM ToTepb, cMmecH, T
Orimka r(l());[l,) WT. [ i & IIT. ’
%0 | mT. Ha hopmy B IOJI
Hlrtanra Hampasn. | 15041 752 15793 0,1 1579,3
[ITok 21880 1094 22974 0,2 45948
[nuuens 15690 784 16474 0,2 3294,8
Bunt 30000 1500 31500 0,3 9450
Ban 8600 430 9030 0,1 903
Kppimika munusaapa | 7666 383 8049 0,1 804,9
Kpetikong 10000 500 10500 0,2 2100
Konensan 7500 375 7875 0,2 1575
Kaprep 6000 300 6300 0,3 1890
Brynka 3500 175 3675 0,6 2205
[onnsaTHUK 6000 5 300 6300 0,3 1890
Brynka Gompias 3000 150 3150 1 3150
['onmoBka 5000 250 5250 0,3 1575
Kppimika 3500 175 3675 1 3675
brok nunmuHapa 3100 155 3255 0,7 2278,5
JIrompka 4500 225 4725 1 4725
Tsira 1900 95 1995 1,2 2394
Tpasepca 1760 88 1848 1,2 2217,6
Penykrop 1800 90 1890 1,2 2268
Omnopa 1600 80 1680 1,2 2016
Kopmyc 1200 60 1260 14 1764
NUTOI'O: 159237 7961 167198 56349,9

TexHonorMyeckuii npouecc nsrotosneHma popm ns XTC.

an N3rotosaeHnUun d)OprI 418 OT/IMBKM «3BEe3404Ka» MCnosibdyem TeXHO/I0TUIO N3roTtoBN1EHNA

dopmbl u3 XTC. [laHHaA TEXHONOMMA PaccUMTaHa Ha BbINyCK MENKUX, CPeAHNX N KPYMHbIX OTIMBOK MaccoM

00 700 Kkr. ®opmbl n3 XTC OTIMHAKOTCA BbICOKOM MPOYHOCTBIO M TOYHOCTbIO.

Ona varotosnenHua d)OpM MCNONb3YIOT MeTanIn4yeCKkne ONnoKu. I'IpM 3TOM NMPUMEHAIOT

xonogHoreepaewouime cmecn C CUHTETUYECKMMUN CMOJ1TaMUA. 3TN cmecu NMPUTOTOBNAKOT U CPa3y e BblAaloT B

OMNOKWU WHEKOBbIMU CMeCUTeNnAMn, yCtaHaB/1IMBaeMbiMU B d)OpMOBOLIHOM otaeneHuu. NMpu n3rotoBneHnmn
d)OpM CMECb YNJIOTHAKOT B ONOKaX Ha BpalWaloWKUXCA CTO1aX, a TaK XKe C NOMOLbo BVI6paLI,VIOHHOI'O CcTtona.

Bpemsa BblaepKKn menkmx ¢opm obbl4HO cocTaBaneT 1 — SMUHYT, a cpeaHUX U KpynHbIX 8 — 40 MUHYT

nocne BI/I6pOYI'II'IOTHEHI/IFI.

Bbibop popmoBouHoro obopyaosaHums.
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OCHOBHbIM HanpaBAeHWEM MOBbILEHMA NPOM3BOANTENILHOCTU TPYAA U KauyecTBa OT/IUBOK,
M3roTOB/IIEMbIX B Pa30BbIX 06 bEMHbIX POpPMaX, ABNAETCA MPUMEHEHME aBTOMATUYECKMX U KOMMIEKCHO-
MEeXaHM3MPOBaHHbIX AMHWIA. [11A OKynaemocTu 3aTpaT Ha YCTaHOBKY GOPMOBOYHbIX IMHUI UX HEOBXOAMMO
WMHTEHCMBHO MCMNO/1b30BaTh, KPOME TOr0, OHWN A0/KHbI 06/134aTb HEO6XOANMON TEXHNYECKOM U

TEXHO/I0TMYeCKoM HAAEXHOCTbIO M PEMOHTONPUTOAHOCTbIO.

dopmoBoyHOe 0bopyLOBaHME BbIBUPAIOT NO NPUHATOMY TEXHOIOTMYECKOMY NPOLLECCY Y MPUEMIEMOMY
cnocoby ynaoTHeHUn, No Heobxogumomy pasmepy Gopm U NPOU3BOAUTENLHOCTU B 3aBUCUMOCTU OT
Maccbl, 06 bEMa U CepUIAHOCTU NPOU3BOLCTBA OT/IMBOK.

B npoekTupyemom Lexe ans ¢opm ¢ rabapuTtHbimu pasmepammn 1200x1600x400ucnonb3yem
KOMMJIEKCHO-MEeXaHW3MPOBaHHble nHMK Tuna UPN72C, paa popm c rabapmTHbIMKU pasmepamm
800x600x300 — aBTOMATUYECKYIO GOPMOBOYHYIO Kapyceb. TEXHUYECKNE XapaKTePUCTUKM GOPMOBOYHOIO
obopyaoBaHuA NpeacTasneHsbl B Tabaumue 20.

Tabnmua 20 — TexHUYECKME XapPaKTEPUCTUKM KOMMJIEKCHO - MEXaHU3NPOBAHHOM GOPMOBOYHOMN INHUM
Mapkn NPNN172C 1 TeXHUYECKME XapaKTEPUCTUKM aBTOMATU3MPOBAHHOM GOPMOBOYHOMN Kapycenu.

VYcranosnennas | [abGaputhbie
Pasmep onoku, | [Ipon3BOIUTENBHOCT,

MOIITHOCTH,  |pa3Mephl JIMHUH, Macca, T
MM b/

kBT M

KomrmiekcHo-Mexann3upoBanHas popmoBodHas uHus UDJI72C

1200x1600 | 25 \ 458 64,8x17,1 1100
ABTomaTtuueckasi opMOBOUHAsS Kapycelb
800x600 20 400

Pacyet KonmyectBa popmMoBOUYHOro 060pya0BaHNUA.

PacueT He06X04MMOr0 KOMYECTBA ABTOMATUUECKMX POPMOBOYHbBIX KOMMNIEKCHO-
MeXaHM3MPOBaHHbIX GOPMOBOYHbLIX MHUIN NDJ172C nponssogmTca no dopmyne:

Q+Ku 159237+ 1

= = =1.75
Ty *q 3645 * 25

roe:
N — KoainyecTBo eamHUL, 060pyaA0BaHUA, LIT;
Q —roaoBsoe Koan4yectso Gpopm, WT;

KH— KoaddMLUMEHT HEPAaBHOMEPHOCTU UCMO/Ib30BaHUS 060pyA0BaHUA (A1 GOpPMOBOYHOTO 06opya0BaHMA

paBeH 1);

g — NPOU3BOANTENBHOCTE 060PYA0BaAHUS.
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_ 15923741 _
364525 oM

MpuHMMaem K ycTaHOBKe age nnHun mogenu UdJ172C.

KoaddumumneHT 3arpysku a4Byx AMHWUIN onpeaenvm no ¢opmyne:
Ks=Nn/N,
roe Np— pacyeTHOe KO/IMYeCcTBO NNHUIA;

N— npuHMMaemoe Konmyectso AnHuMin. K3 =1,75 / 2=0,88.

159237 %1

= o
364520 T

MpUHUMaem K yCTaHOBKE TPpW aBTOMaTUYecKMe GOpPMOBOUHbIE Kapycenn. KosdpduumeHT 3arpysku
dopMoBOYHOI Kapycenu onpeaennm no dopmyne:

K3=Nn/N,
roe Np— pacyeTHOe KO/IMYeCTBO JINHWUIA;

N—I'IpMHMMBEMOE KOJIMYECTBO NHUIA.

K3 =2.2/3=0,74.

1.4.3. CrepxHEBOE OT/ICJICHHE.

Mpwn N3roToBAEHUN CTEPIKHEN ANA OTAUBKU «BNIOK NOABECKM» UCMONb3yeM TEXHONOTMUIO
M3roToBneHus ctepkHen n3 XTC. [laHHasa TEXHONOIMMA PACCUMTAHA HA BbIMYCK MENKUX, CPeAHUX U KPYMHbIX
cTeprKHeln maccon 4o 700 Kr, KoTopble NO CIOXKHOCTN OTHOCATCA K || —V Knaccam, a Mo KOHCTPYKTUBHbLIM
0COBEHHOCTAM — K CM/IOLWHbIM M NOAbIM. CTEPXKHWU OT/IMYAIOTCA BbICOKOM MPOYHOCTbIO M TOYHOCTbIO, NETKO
YAANATCA U3 OT/IMBOK NPW BbIBUBKE dopm.

[nA N3roToB/NeHNA CTePKHEN MCNOb3YIOT AePeBsAHHbIE CTePKHEBbIE ALLMKA, OKpallnBaemble
3MOKCUAHBIMU MU MENAMWHOBBIMM Kpackamu. Mpur 3TOM NPUMEHAIOT X0N04HOTBEPAEIOLWME CMECH C
CUHTETUYECKMMM CMOTaMK. DTV CMECK MPUTOTOBAAIOT U CPA3Y Ke BblAAIOT B ALUMK LUHEKOBbIMM
CMEeCUTeNAMM, YCTaHaBANBAEMbIMWN B CTEPKHEBOM OTAeeHUN. [Ipn U3roTOBAEHUU CTEPIKHEN CMecCb
YNJIOTHAOT B ALLMKE Ha BPALLAOLLMXCA CTONAX UM C MOMOLLLbIO BUBPALIMOHHOTO cToNa. Bpems Bblaep:KKu
MEIKUX CTePXKHEN B AWwmKe 0b6bluHO cocTasnaeT 20 — 40 ceKkyHA, a cpeaHuX U KpynHbIX 8 — 40 MUHYT nocne
BMBPOYNNOTHEHMA. CTEPXKHM ANA YYTYHHbIX OT/IMBOK OKPALUMBAIOT KPacKkaMu Ha OCHOBE LUMPKOHa ANA
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TOHKOCTEHHbIX OT/IMBOK OAMH Pas, a A1A TONCTOCTEHHbIX M MACCUBHbIX ABa pa3a. Mocse OKPaCKKU CTEPIKHM
noacywmsatoT npu temnepatype 80-120°C B TeyeHne 20 — 40 MUHYT.

Bnarofapa BbICOKOM MPOYHOCTU CTEPHKHU MOXKHO TPAHCMOPTUPOBATL NYTEM 3aXBaTa 3a NOLbEMbI
KapKaca 6e3 npuMeHeHUA CyLWnAbHbIX NAUT. KpynHble CTepXKHU LenecoobpasHo BbINOMHATL NO/bIMM, a
BHYTPEHHME MX NOJOCTM 3aMO/HATb HACbINaHHbIM B MELLOYKM rPaBMeM UAN KyCKammn BpakoBaHHbIX
CTeprKHel. HecmoTpa Ha BbICOKYHO cTOMMOCTb XTC, OHM LIMPOKO UCNONb3ytoTcA 61aroaapa BbICOKOM
TOYHOCTU M HMU3KOWM LLIEPOXOBATOCTM NMOBEPXHOCTEN OTANBOK. XTC 06ecneymBaoT XopoLyto BbiI6BMBaemMoCTb
CTEPIKHEN U3 OT/IMBOK, @ TaKXKe MaJyHo TPYAOEMKOCTb CTEPYKHEBbIX M OYMCTHbIX paborT.

Pacuér nporpammsbl CTEpPKHEBOIO OTAENEHUA.

Ha ocHOBaHMW NPON3BOACTBEHHOW NPOrpaMmbl Liexa, npuBeaeHHoM B Tabauue 1, coctaBnsem
NPOM3BOACTBEHHYIO NPOrpaMmy CTep*KHeBOro otaeneHus (tabauua 21).
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Ta6nuna 21 — [IpousBoicTBEHHAS MPOrpaMMa CTEPKHEBOTO OTCICHUS

KonnuectBo

Macca crepxHen

Kommuectso Macca Kommuect
. o T'onoBoe
Ha CTEp>KHEH Ha CTepXHEH Ha BO
Bpax KOJINYECTBO
HammMmeHnoBanme OJIHY Ha . ro/I0BYIO rO/IOBYIO CTEPKHEB
Ha ogny Ha roposyro CTEpIKHEH, ChEMOB
OTJIUBKHU OTJI | MPOrpammy, 0 porpammy ¢ nporpaMmy | bIX THE3]] N
OTJIBKY, T porpaMmy, T ) CTEPIKHEH,
BKY, IIT. y4eToM Opaka, C y4eToM B SIIUKE, e
IIIT. IIIT. Opaka, T IIIT. )
1 2 3 4 5 6 7 8 9 10
[[ITanra Hampasi. 3 45123 0,002 90,246 5 47379,15 94,7583 8 5922,394
IItox 4 87520 0,003 262,56 5 91896 275,688 8 11487
nuunens 2 31380 0,002 62,76 5 32949 65,898 6 5491,5
Ban 2 17200 0,004 68,8 5 18060 72,24 4 4515
Kppimka munuagpa | 5 38330 0,002 76,66 5 40246,5 80,493 8 5030,813
Kpetinkornd 2 20000 0,004 80 5 21000 84 4 5250
Komnensan 4 30000 0,004 120 5 31500 126 4 7875
Tlonngaraux 2 12000 0,004 48 5 12600 50,4 4 3150
Kpsimka 2 7000 0,02 140 5 7350 147 4 1837,5
brok nunmuHapa 4 12400 0,01 124 5 13020 130,2 6 2170
JIronbka 4 18000 0,01 180 5 18900 189 4 4725
Tsra 4 7600 0,01 76 5 7980 79,8 4 1995
Tpasepca 4 7040 0,03 211,2 5 7392 221,76 4 1848
Penykrop 3 5400 0,06 324 5 5670 340,2 1 5670
Kopnyc 3 3600 0,05 180 5 3780 189 1 3780
Bcero no nexy 342593 5833,3 359722,7 6124,965 70747,21




TexHoN0rM4ecKkuii NpoLecc U3roToBaeHuna ctepxHein ns XTC.

Opl’aHM3aLI,VIFI paGOTbI CTEPXXHEBOIO OTAENEHNA U Bbl60p METOoAa NU3rotToss1eHUA CTep)KHEVI

3aBUCAT OT XapaKTepa nTbA. B cTepKHEBOM OTAENEeHUM BbINOJIHAKOTCA ONepaLunm U3roToB/eHus,

NOKPaACKK, CylwKH, 3a4NCTKN U C60pKM CTep)-I-(HEﬁ, MX KOHTPO/Ib M KOMMNAEKTOBKA. Ha naowagax

CTEPXXHEBOIO OTAENEHNA PA3MELLAIOTCA KapKaCHblf/‘l Y4acCTOK, CKnadbl AnA CYyTOYHOINo XpaHeHuA

CTEeP’KHEBBIX AWMKOB, NAUT U cTep:kHen. O6bem cTepKHeBbIX PaboT 3aBUCUT rNaBHbIM 06pa3om oT

CNOXXHOCTU OT/ZINBOK, TO €CTb KOJIMYECTBA N MaCChbl CTep)‘KHEﬁ Ha 1 TOHHY rogHOro ANThbA, a Bbl60p

mMmeToda U3rotosseHnA CTep)KHEﬁ n o6opy,a,OBava — 0T CepMﬁHOCTM HOMEHKANATYypbI.

Ta6nuna 22 — CoctaB X0J0AHOTBEPACIONIEH CMECH I JOPM U CTEPIKHEH.

KonmuectBo, % mo macce

KBapueBsiii necok

Perenepar

Kunkas koMoo3unus

70

20

5 emoner OP-110;
Smaparoryonacyiab(OKUCIOTHI

Bbibop cTepkHEBOro 060pyA0BaHUA U PACYET ero KoiMyecTsa.

Mpu BbibOpe 060pya0BaHMA ANA MPOEKTUPYEMOTO CTEPKHEBOrO OTAENEHUA cneayet

6a3VIpOBaTbCFi Ha NPUHATOM TEXHOIOTUYECKOM MNMpoL,ecce N3rotosaeHnA CTEp)KHEVI C y‘-IéTOM Bnaa

npon3soAacTBa OT/IMBOK.

[na nsrotosneHus creprkHel n3 XTC B NPpOeKTMPyEMOM Liexe Lies1ecoobpasHo yCTaHOBUTb

dBTOMATUYECKYIO CTEPKHEBYHO TIMHUIO N116X. TexHonorn4yeckme XapPaKTEPUCTUKN TUHUN NPUBELEHDbI B

Tabaunue 22.

Ta6nuna 23 — TexHOJIOrHYeCKHe XapaKTEPUCTUKH aBTOMATUUECKON CTEPIKHEBOM

auanm JI16X.
[Tokazarenu XapaKTepUCTUKHU
MaxkcumanbHBIN pa3Mep CTEPKHEBOTO SIIIUKA, MM 1300x%1300x%600
Haubounpmas macca cTepkHs, KT 16
[Tpon3BOAUTENHHOCTD, CHEMOB/Y 35
MomHocTb, KBT 33
["aGapuTHbIE pa3mMepbl TUHUU, MM 20800%x4220%3640
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Macca, T 40

ABTOMaTM3NPOBaHHAA CTePXKHEBAA IMHUA BKAtOYAET B ceba KOMNAeKT 060pya0BaHuA, Ha
KOTOPOM BbIMOJIHAIOTCA OMNepaumnm No U3roToBAEHMIO CTEPXKHEN. K TaKum onepaumsam OTHOCATCA:
NpUroToBaeHMe CTepKHEBOM cmecun XTC, HanoNHeHME CTEPKHEBOTO ALWMKA CMECbI0, YNIOTHEHUE
CMecu Ha BM6PaLMOHHOM CTO/E, HaK/1aablBaHWe TPAHCMOPTHOM NAWTbI Ha ALLMK, KAHTOBKA ALLMKA CO
CTEPXKHEM, U3B/IEYEHME CTEPKHA N3 CTEPIKHEBOTO ALLMKA, YKAAAKA CTEPKHA Ha NAUTY,
TPAHCMOPTUPOBAHME NJIUT CO CTEPXKHEM Ha YYACTOK MOKPACKM CTEPKHS MPOTMBONPUIrapHOM KpPacKow, a
3aTeM Ha CKNag, CTep}KHEeN, BO3BPAT CTEPIKHEBbIX ALLMKOB NOCAE OYNCTKU U COOPKM Ha MO3ULMIO
3ano/IHeHUA CTePKHEBOW CMECHIO.

CTeprKHeBble TPAHCMOPTHbIE MAUTbI OYMLLAIOTCA B CNELManbHOM Kamepe, CMOHTUPOBAHHOM Ha
pame NPUBOLHOMO POJIMKOBOTO KOHBEWEepa. BHU3Y Kamepbl MMeeTcs BOPOHKa, B KOTOPOW cobupatoTcs
NPOAYKTbI OUYUCTKM, BBEPXY KaMepsbl - NATPYOOK A/1A BbITAXKHOW BEHTUAALUM.

PacyeT KosiMyecTBa CTEPXKHEBbIX IMHUI Npoussesem no popmyne:

* KH
y o 4K
Ty xq

roe:
N — KonnyecTBo eaAnHUL, 060pPYyA0BaHUSA, LT,
Q — rofi0BOE KOINYECTBO CbEMOSB, LLIT;

Kh— K03ddMUMEHT HEpaBHOMEPHOCTU NCMO/Ib30BaHUA 060pyA0BaHUA (8159 GOPMOBOYHOIO

obopyaoBaHua paseH 1,2);

g — NPOMN3BOAUTENBHOCTb 060PYA0BaAHUA.

_ 7074721%12 0.67
~ 3645%35

MpUHUMaEM K UCMOIb30BAaHWUIO OAHY CTEPXKHEBYIO IMHMKN modenn /116X ¢ KoadduuymeHTom
3arpy3kn K3 =0,67.

Mpouecc noarotoekM GOPMOBOYHBIX CMECEWN.

q)OpMOBO‘-IHbIe N CTep*KHeBble CMECU 3TO OCHOBHbIE KOMIMOHEHTbI TEXHO/IOT'MYECKOro npouecca
M3roToBeHNA OT/INBOK B pa30Bble Nec4aHble d)OprI. CocTtaBbl 1 CBOIMCTBA cMecel BbI6VIpa€‘M B
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3aBUCMMOCTUN OT TEXHOJIOTUN U3TOTOBNEHUA (I)OpM n CTEp)KHGlZ, KOH(I)MI'ypaLI,MVI M MacCCbl OT/INBOK.
CDOpMOBOLIHbIe CMeCH B 3aBUCUMOCTHU OT UX Ha3Ha4YeHUA, eNATCA Ha o6nmu,030qu|e, HaNO/THUTE/IbHble

neguHblie.

B cmecenpurotoBuTEeIbHOM OTAENEHWUM BbINOJIHAETCA KOHTPOJIb KAYECTBA CBEKMUX
$GOpPMOBOYHBIX MaTeEPUANOB, TPAHCNOPTUPOBAHNE KOMMOHEHTOB GOPMOBOYHON U CTEPXKHEBOW CMeECce
K MECTY UX NPUrOTOBNAEHMUA, NPUFOTOBEHNE GOPMOBOYHOM M CTEPIKHEBOM CMECEN U
NPOTUBONPUTAaPHOM KPacKM oA cTepkHen n3 cmecn XTC, KOHTPOJIb UXKavecTsa.

Bbibop dOpMOBOYHOM M CTEPIKHEBOM CMECH.

CocTaBbl GOPMOBOYHbIX CMECelt onpeaenatoTca TeXHONOIMeN N3rotoBaeHma Gopm,
KoHdUrypaumen u maccoit OTAUBKMU.

B npoeKkTMpyemom uexe Ana U3rotosaeHns Gopm MCnoab3yem X0104HOTBEPAEIOLLME CMECH, TaK KaK
[AaHHas cmecb obecneynBaeT BbICOKYO NPOYHOCTb GOPMbI, TOUHbIM OTNEYATOK MOAENN U XOPOLLYIO
NOBEPXHOCTb OT/INBKM.

OCHOBHble KOMMOHEHTbI CAMOTBEPAEIOLLMX CMECEN: pereHepMpoBaHHaa Man 060poTHaA CMech,
KBapLEBbI MECOK, XMMNYECKOe CBA3YIOLLEE M KaTaM3aTop XMMUYECKOrO NpoLecca 3ateepaeBaHuma. U3
BCEX BUA0B XMMMUYECKUX CBA3YIOLLMX HaMboiee TEXHONOTMYHBIMU ABAIOTCA PA3/INYHbIE CUHTETUYECKUE
CMO/bl, TaK KaK OHM, pPa3pyLlasch NOC/e KOHTAKTa C ropAYnMm MeTaNIoM, fierye BbIGUBAOTCA M3 OMOK, a
oTpaboTaHHan CMecb IETKO pereHepupyeTcs.

CTep)KHEBbIe CMeCH, Kak npaBnao, HaXo4ATCA B b6onee TAKENbIX YCNoBUAX, Yem d)OpMOBO‘-IHbIe,
TaK KaK BCA NOBEPXHOCTb CTGp)KHEVI 06bI4HO COnpuKacaeTca C XUAKMM METANI/IOM U UCNbITbIBaET
BbICOKME TEMNEPATYPY U AaB/1EHUE.

CTep)KHEBbIe CMEeCK AenAaT Ha ABe rpynnbl: ynpoyHAEMble CMECU cpep,Heﬁ NPOYHOCTH,
an06peTa+ou.Lme NMPOYHOCTb B npouecce TEnI0BOM O6pa6OTKVI M camoTBepaeroume cmecu BbICOKOM
NPOYHOCTH.

[NA M3roToB/IEHWA CTEPIKHEN TaKKe UCMO/Ib3yeM X0N04HOTBEPAEIOLWME CMmecH, 0b1agatolme
BbICOKOM Npo4YHocTbio. COCTaB M CBOMCTBA CMecel onucaHbl B Tabanue 23 n 24.
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Ta6muma 24 — CpoiictBa XTC m1st hopM U CTEpIKHEN.

OCHOBHEBIE CBOMCTBA

IIpene OYHOC a
Braxuocts, % ['a30MpPOHNIIAEMOCTb, €] PCACT IPOIHOCTH H
pa3psiB, MIla
Ao 1 150 49

Pacuét obopyaoBaHMA CMECENPUTOTOBAEHUSA.

MpurotToBaeHWe cmeceit 3 NpeaBapuTeNbHO NOArOTOBAEHHbIX MaTePMaNoB COCTOUT U3
cneayoLmx onepaumii;

- CMellMBaHWe COCTaBHbIX YacTen B 3a4aHHbIX NPONOPLUAX;
- pa3pbixieHne CMecu.

Mpu cmewrBaHUKM cmecen TpebyeTcsa foCcTUYb boslee paBHOMEPHOTO pacnpeseseHns BCex
COCTaBAAKOLWMX cMecH B obbeme. Mo3ToMy onepauma NepemeLlMBaHNA ABAAETCA BaXKHellwelh BO
BCEM TEXHO/IOTMUYECKOM MPOLLECCE NPUrOTOBAEHUA GOPMOBOUHOM U CTEPIKHEBOI CMECEN.

[ns npurotoBneHns GopmoBOYHON cMmecn npumeHaem cmecuTenm ana XTC mapku 4732
npounssoaunTenbHocTbio 20 T/u.

Heobxoanmoe KosimyecTBo 060pyAoBaHUA onpesenvm no Gopmyne:

* KH
y o @K
Ty xq

roe:
N — KonnyecTBo eaMHUL, 060pYyA0BaHUSA, LWT;
Q — macca $popMOBOYHON CMECU Ha NPOrpammy, T;

Kn— Ko3ddUUMEHT HEPABHOMEPHOCTM UCMOb30BaHNA 060pyA0BaHUA (418 GOPMOBOYHOTO

obopyaoBaHua paseH 1,2);

g — NPON3BOANTENLHOCTL 060PYA0BAHUA.

_ Q*Ku 563499+ 1,2
T Tyxq 3645 %20

= 0,93
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MpUHMMaem K MCNONb30BaHUIO OANH CMecUTelb MapKku 4732 ¢ KoapPULIMEHTOM 3arpy3Ku:
K3 =0,93/1=0,93.

MpurotoBneHne cTep*kHeBon cmecn XTC npomcxoamT HeNocpeacTBEHHO B CMECUTeNe,
KOTOpPbIN BXOAUT B COCTaB aBTOMaTM3UPOBAHHOW CTEPXKHEBOM ANMHUKM J116X.

[na npocenBaHMA Necka Heob6Xxo4MMO BbIOPaTb M PAaccUMTaTb KOAMYECTBO CUT. B KayecTBe
CUT NPUHUMaEM NOAUTOHaNbHOe BapabaHHoe cuTo Mapku 175M ¢ npounssoauTenbHocTbio 20 T/4.

Onpenennm o6bem KBapLLeBOronecka:
Vhecka = Vneckadopm. cmec. + Vnecka crepsk.cmecu
Vneckapopm.cmec. = 56349,9° 70 / 100 =39445 T,
Vnecka ctepx.cmecu = 6125°70 / 100 =4287,57,
Vnecka = 39445+4287,5=43732,5 7.

Paccuntaem HEO6XOLI,VIMO€‘ KOZIMYEeCTBO CUT ANA NecCKa:

_437325°1,2

397520~ 7

MNpuHMMaem oaHO NoanroHanbHoe 6apabaHHoe cuTo MapKkn 175M npom3BoAMTENIbHOCTbIO
20 7/4, c KoadpduumeHTom 3arpysku: Kz =0,7.

Paccuntaem HEO6XO[J,VIMOE KOZINYECTBO CyWnn ANnAa necka:

_437325°1,2

397510~ 32

MpuHMmaem asa 6apabaHHbIX cylmnaa Ana necka mapkun $6210 nponssogutenbHocTbio 10 T/u,c
KoadduumeHTOM 3arpy3ku: K3 =1,32/2=0,7.
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1.4.4. YyacTok (PMHHUIIHBIX ONEepaIIAi

[ns BbIGMBKM OT/IMBOK MCMO/Ib3YHOTCA BbIOWMBHbIE pelweTkM mogenn 424, TexHnyeckue

XapaKTEPUCTUKM pelleTKu npuBeseHbl B Tabamue 25.

Tabnuia 25 —TexHudyeckue XapakTepUCTUKU BEIOMBHOM pemieTku 424.

['py3onoabeMHOCTD, T 3HaueHue
Pa3zmep nosoTHa: axm, MM 2240x1800
Yacrora BpalieHus Bajia, 00/MUH 880
AMIUIUTYAA KOJeOaHui, MM 28
Y cTaHOBICHHASAMOIILHOCTE, KBT 15,5
["aGapuTHbIE pa3Mepbl: IXIIXB, MM 2820x2375x820
[Tpou3BOaAUTENBHOCTD, T/4 10
Macca, kr 3400

PaccumMTaem KOMYeCTBO BbIGUBHbIX PeLIeTOK No dopmyne:

roe:

N — KoainyecTBo eamMHUL, 060pyaA0BaHUA, LIT;

Q — Macca OT/IMBOK C IMTHUKAMM U MPUBLINAMK Ha Nporpammy, T;

KH— Ko3ddMLUMEHT HEPAaBHOMEPHOCTU UCMO/Ib30BaHUSA 060pyA0BaHUSA (415 GOPMOBOYHOTO

obopynosaHua paseH 1,2);

g — NPOU3BOANTENBHOCTL 060PYA0BaAHMS.

Paccuntaem H606X0,£I,VIMOG KOJ/INYECTBO raITOBOYHbIX 6apa6aHOB:

29367 %1.2
"~ 397510

0.89

MpUHMMaem O4HY BbIGUBHYIO peLleTKy ¢ KO3GPULMEHTOM 3arpy3Ku:

K3 =0,89/1=0,89.

N3m
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[na 04NCTKM OTAMBOK OT GOPMOBOYHOM U CTEPKHEBOW CMECU B MPOEKTUPYEMOM LiEXe
NpPUMeHsieM: 419 OTAIMBOK A0 S50Kr — ranToBoYHble 6apabaHbl; maccoit 50 — 700 Kr apobemeTHble
Kamepbl. FANTOBOYHAA OYMCTKA NPOUCXOAMUT B Pe3y/ibTaTe COyAapeHMA 1 TPEHMA OTIMBOK O4HA O
APYryto B npoLecce Ux B3aMMHOTO NepeMeLLEHMA BO BPALLAIOLWEMCA B FOPU30OHTANbHON NAOCKOCTH
bapabaHe.

B L p0o6eMETHbIX Kamepax OYMCTKA BbINONHAETCA NOTOKOM YyryHHOM Apo6bu, HanpaBasemoi
Ha OT/IMBKY CeuunanabHbIMK FOIOBKaMM U anmnapaTamm.

TexHMYeCcKne XxapaKTepUCTUKN raNTOBOYHOIO o4MCTHOro 6apabaHa 314:
- NPOU3BOANTENbHOCTb —5 T/u;
- Anametp b6apabaHa -2 m;
- AAVHa paboueit yactn 6apabaHa —6,4 m;
- yacToTa BpaweHnsa —1006/mMnH;
- MOLLHOCTb 3/1eKTpogBuraTenein—41,7 kBT.
TexHMYeCKMNe xapaKTepUCcTUKN apobemeTHon Kamepbl 42810:
- rpy3onogbemMHocTb noaseckun — 700 Kr;
- rabapuTHble pasmepbl ounLLL@emoi oTanBkM — 10001700 mm;
- war nogsecok — 1600 mm;
- NPOM3BOAMTENbHOCTb —5T/y

- macca apobu, BbibpacbiBaemasn apobemeTHbIMK annapatamu —1600 Kr/muH;

- obbem oTcacbiBaemoro Bosayxa — 59000 N\3/q;

- YCTAaHOB/IEHHAA MOLLHOCTb 3neKTpoasuraTenen — 300 KBT;
rabapuTHble pasmepbl Kamepbl — 15250x12000x8400 mm;

- Macca Kamepbl —94 7.

KonunuectBo HeobxoamMmoro obopygoBaHMsA paccunTbiBaem no popmye:

* KH
y o 4K
Ty xq

roe:
N — KoandecTso eanHuL, 0bopyaoBaHMSA, WT;
Q — macca OTIMBOK C IMTHUKAMM U MPUBLINAMK Ha Nporpammy, T;

KH— Ko3ddMLUMEHT HEPaBHOMEPHOCTU UCMOJIb30BaHUS 060pyA0BaHUSA (415 GOPMOBOYHOTO

obopyaoBaHua paseH 1,2);

Nuct
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g — NPON3BOANTENLHOCTL 060PYA0BAHUA.

Paccuntaem HEO6XOAVIMO€‘ KOZINYECTBO raZITOBOYHbIX 6apa6aHOB:

29367%12

39755 77

MpuHUMaem aaBa ranToBo4YHbIX 6apabaHa ¢ KoaddULMEeHTOM 3arpy3Ku:
K3 =1,77/2=0,89
KonnyecTtBo apobemMeTHbIX KamMep paBHO:

_29367*1,2_177
~ 3975%x5

MpuHMmaem gee apobemeTHble Kamepbinepeognuyeckoro aecTama mapkun 42810 ¢
KoadduumeHTom 3arpysku K3 = 1,77/2=0,89.

B 3TOM OTZEe/NIeHNN Liexa TaKKe BbINOJHAIOT Onepauun yaaneHusa IMTHUKOBbLIX CUCTEM,
npubblieit, OYMCTKY OT NPUropeEBLLIEN CMECH, a TaKKe NPon3BoaUTCA 06pybKa IMTHUKOB U
npubbineit, Tepmmnyeckan 06paboTka OTIMBOK, UCNPaBAEHME NOPOKOB N NPUEMKA OTAEI0M
TEXHWUYECKOTo KOHTPOAA.

Ha yyacTok 06py6KM INTHUKOB M NpubbINE OTAMBKM NOCTYNAOT Ha NOABECHOM TOJIKAIOLLEM
KOHBelepe.

[na 06pybKM OTIMBOK NPUMEHSIEM BO34YLUIHO-AYrOBYHO Pe3Ky. [1/1A 3a4MCTKM NUTaTene,
npubblaei N APYrMX MENKUX HEPOBHOCTEM Ha HapYKHbIX MOBEPXHOCTAX OT/IMBOK MPUMEHSAEM
cneumanbHble YCTAHOBKM, CHAabXKEHHble abpasnMBHbIMU KOPYHAO0BbIMU UAN KapbopyHO0BbIMK
Kpyramu. 3ayceHupl, OCTpble KPOMKM U Apyrue nogobHble HePOBHOCTM YAaAAeM HA JIEHTOYHbIX
WaAndOBabHbIX CTAHKAX.

TexHMYEeCKNe XxapaKTepUCTUKN NEHTOYHO-WNGOBaANbHOrO CTaHKa GM75:
- Pasamep abpasmnsHoM feHTbl — 752000 mm;
- Tun NnpuBoAa — aneKTpoaBuraTesib;
- NpowussoanTenbHoOCTb 25 Wr./u;
- MowHocTb npmnsoga — 4 Br;
- HanpsaxeHue Toka — 400 B;
- Konnvectso ¢as — 3;
- Yacrora BpaueHuns — 3000 06/MuH;
- OKpYy3KHas ckopocTb — 37 m/c;

- Bec— 135 kr.
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Pacyét konmuyecTea WAMdOBaNbHbIX CTAaHKOB NPon3BoanTcA no dopmyne:

* KH
N=Q
Ty *q

roe:
N — KoainYecTBo eamMHUL, 060pYyA0BaHUA, LIT;
Q — KO/INYECTBO OTIMBOK Ha NpPoOrpammy, T;

Kn — K03ddMUMEHT HepaBHOMEPHOCTU MCMO/Ib30BaHNA 0b6opyaoBaHmMA (paBeH 1,2);

g — NPOU3BOANTENLHOCTL 060PYA0BaAHMS.

544215+ 12 .
© 4015%25

[Tpunumaem cemb TG OBANBHBIX cTaHKOB Mojenn GM75 ¢
koaduimenTom 3arpys3ku Kz = 6,5/7 =0,93.

AOpa3uBHasi OUUCTKA OTIMBOK MPUMEHSETCS B KQUECTBE 3aBEpILIAIOIIEH
orepanuu 0OpyOHBIX U OYUCTHBIX PaboT. [IpuHrMaeM MeXaHU3UPOBAHHBIX
KOMILJIEKCa ISl aOpa3uBHOM 3a4MCTKHU OTJIUBOK Mapku 98516M.

Pacuer xonnuecTBa MEXaHU3UPOBAHHBIX KOMIUIEKCOB 98516M:
N Q * Ku
Ta *q
rae:
N — KOTM4eCTBO €AUHUI] 000PYAOBaHUS, IIIT;
Q — KOJIMYECTBO OTJIMBOK Ha POTPaMMy, T;
Ky — koapurmenT HepaBHOMEPHOCTH MCTIOJIB30BaHMs 000pyAOBaHMs (PaBEH
1,2);

g — NPOU3BOANTENLHOCTL 060PYA0BaAHMS.

_ 544215x 1.2

2015+35 ~ +0°

MpUHUMaeM NATb MeXaHM3MPOBaHHbIX KoMmnaekca 98516M ¢ KoadduumeHTom 3arpyskm K3 =
4,65/5=0,93.

B Taﬁnmu,e 26 npuseaeHbl TEXHNYECKNE XaPaKTEPUCTUKN MEXaHU3NPOBAHHOIO KOMMNEKCa
AanAa a6p33VIBHOI7I 3a4YUCTKU OT/IUBOK.

Tabnuma 26. TexHHYECKHE XapaKTEPUCTUKH MEXaHU3UPOBAHHOTO KOMILIEKCa
98516M st abpa3uBHON 3aYUCTKHU OTJIUBOK.
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OcHOBHas TeXHUYECKas
Mapka

Pacuértnasa

["abapuTHbIE pa3mepsl,

MIPOU3BOIUTEIILHOCTD,
XapaKTepUCTHKA MM
IIT./4
Haubonpime pazmepsl
98516M 35 6200x4600%3000

oTiuBok 2000x1200x1200

[NA CHATUA BHYTPEHHUX HANPAXKEHUN U yaydweHns o6pabaTbiBaeMOCTM OT/IMBOK NpU

06paboTKe pesaHMem, NpUAAHUA MeTanNy OnpeaenEHHON CTPYKTYPbl N GU3NKO-MEXaHUYECKUX

CBOICTB NpMMeHseTca TepmoobpaboTka.

[na TepmoobpaboTKM OT/IMBOK YCTaHAB/IMBAEM B LieXe TEpMUYECKYo neun mapku OKE 2020.

TexHonormyeckune XapaKTePUCTUKN neyn npmuseaeHbl BTaﬁI'IVILI,e 27.

Tabmuia 27— Texundeckas xapakrepuctuka tepmudeckoit neun OKb 2020.

HanmeHoBaHME XapaKTEPUCTHKH 3HaueHue
MouHocTh, KBT 230
Pabouas remneparypa, C 550
Yucio TENI0BBIX 30H, IIT 5
[Tpou3BoIUTENBHOCTE MPU paboueit TemmepaType, mT./q 100
Pazmepsl pabouero npocTpancTBa, MM 8270x1700x600

PacyéT KonmuyecTea neyeit NPoM3BOAMTCA No popmyne:

* KH
N=Q
Ty * q

roe:
N — KosinyecTBo eamMHUL, 060pYyA0BaHUA, LIT;

Q — KOIMYECTBO OT/IMBOK Ha Nporpammy, T;

Kn—K03ddnUMEHT HepaBHOMEPHOCTU MUCMO/1b30BaHUA 060pyaoBaHMA (paseH 1,2);

g — NPOU3BOANTENBHOCTL 060PYA0BaAHMS.

Nuct
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544215+ 1.2

= 3890x100 _ 37

MpuHMmaem gse Tepmuyeckmx neum tuna OKB 2020c¢ koaddnumeHTom 3arpyskm Kz =
1,39/2=0,7.

OTnyck nponssoanm B nevax mapkm OKB 4023. TexHUYECKME XapaKTEPUCTUKN NeYn
npuseaeHbl B Tabauue 28.

Nuct
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Tabnnua 28 — TexHMYecKan XapaKTepucTuka Tepmuyeckoit neun OKB 4023.

HanmeHoBaHMe XapaKTepUCTUKH 3HayeHue
MakcumanbHast Temmneparypa, C 200
Bpems TepmMooOpaboTKy, 4 9
[Tpon3BOIUTEIBHOCTD, IIT./q 100
Pazmeps! pabouero npocTpaHcTBa, MM: 3390x2150%x11700

KonnuecTBo neyeit AnsA oTnycka paccuntaem no popmyne:

544215+ 1.2

=139

3890 = 100

MpuHMMmaem gBe Tepmuyeckmx neum mapkm OKB 4023 c KoadduumeHTom 3arpyskn K =

1,39/2=0,7.

Mocne Tepmoo6bpaboTKM OTAMBKM NOABEPraloTCA NPOBEPKE Ha TBEPAOCTb CNELManbHbIM

nprubopom. 3aTem OTNPABAAIOTCA Ha CKNAZL FOTOBOW NPOAYKLMM, KOTOPbIN HAXO4AUTCA B

HenocpeacTBeHHOM 6/1M30CTU OT y4acTKa TeEpMMUECKOM 06paboTKKM 1 3a4MCTKU AeTanen.
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PA3PABOTKA TEXHOJIOT'MHX U3I'OTOBJIEHUA OTJIMBKU

2.1 XapaKkTepuCTHKA JIUTOM J€TAJU U YCJIOBHUA €€ CJIYKObI

2.1.1 Marepuan OTJIMBKH U €r0 CBOMCTBA

3Be3/04Ka - CIYXKUT ANA nepenadn Bpalliatollero MOMeHTa Npu NoMoLLM nepeaaToyHON Lenm
NCNONHUTENBbHOMY MEXaHU3My.

OT/IMBKa OTHOCUTCA KO 2-1 rpynne, T.e. K OTBETCTBEHHbIM OTMBKaM. [1o3Tomy nepedeHb
KOHTPO/IMPYEMBbIX NOKa3aTesieit KayecTBa OT/IMBKM COCTaBAAET: BHELWHMWI BUA, pasmepbl, XMMUYECKUiA
COCTaB, MeXaHMYeCKMe CBOMCTBA: Npeaes TeKyYecTn (BpeMeHHOe CONPOTUBIEHUE) U OTHOCUTENIbHOE
yanvHeHue. K matepuany npeabasastoTca TpeboBaHMsA No NPOYHOCTM U USHOCOCTOMKOCTMY.

3Be3404Ka COCTOUT U3 CTYNMLbI, AUCKa, NepexoanLlero B 3ybuaTtyto noBepxHocTb. [ns obaeryeHuns
n3rotosneHMa Gpopmbl 3ybyatas NOBEPXHOCTb 3BE34,04KM, LINOHOYHbIN Na3 He OTAIMBAETCA, a B
nocneacTBMM U3roTaBAMBaETCA NPW NOMOLLM MexaHUYecKol 06paboTKu.

Macca getanu 31,6kr.

MaTtepuran AaHHOM OTANBKU — cTasib 38X/1 KOHCTPYKUMOHHAs ernMpoBaHHan. 3Ta cTajlb UMeeT
XOpOLUMe nTeliHble CBOMCTBA: YA0BAETBOPUTE/IbHYIO MKUAKOTEKYYECTb U HE CK/IOHHA K 06pa3oBaHmto
XONIOAHbIX U TOPAYMX TPELLMH, UMEET XOPOLLYI0 CBapMBaeMoCTb. KpeMHMiA U MapraHeL, cogep:Kalinecs B
[aHHOM cTanu, BBOAATCA FNaBHbIM 06pa3om ANA packUCNEHMA, @ MapraHew, u ANnA HeUTpanusaumm
BpPEeAHOro AencTemA cepbl.

XMMUYECKMNI1 cOCTaB M MexaHUYeCcKMe CBOMCTBA AaHHOro MmaTepuana npuseneHbl B Tabauue 29.

Tabnuua 29 - Ceoicraa ctanm 38X/l

XHUMHUYECKUH COCTaB MexaHn4JecKrue CBOMCTBA
Ipenen Bpemennoe Otrocut. | OTHOCHT. ;;H?Hiﬂb
C Mn Si Cr S P TEKYUYeCTH G, | CONPOTUBICHUE | Y ATTUHEHHUE | CYKCHHE KéJCM
MIla G,, Mna 3, % v, % x 5
0,32]0,40
0,20- | 0,3-
- - <0,04 | <0,04 491 638 12 25 392
0,42 | 0,6
0,45(0,90
NnHenHan ycaaka: 2,2-2,3%
Nuct
JIIT 44.03.04.755 T13
M3m| Jinct |Ne poKkymeHTa NMopgnuce | Oata 52




M3rotoBneHne OTANBKM LLesecoobpasHo NPOBOAUTL B NECYAHO-T/IMHUCTbIE GOPMBbI C
NpMMeHeHeM MaWKHHOM GOPMOBKU. DOPMOBOYHbIE MALLMHbI NMO3BOSAIOT MEXAaHW3MPOBATL CamMble
TPYAOEMKME MPOLECChl M3roToBeHNa GOPM: YyNNOTHEHME CMECH B OMOKE U U3BNEYeHMe MOAeNn U3
dopmbl. MexaHn3auma ¢opmoBKM obecneynsaeT bosiee BbICOKOE KaYecTBo, M B NEPBYIO oYepeb
60/1bLWYI0 TOYHOCTb OT/IMBOK, 061er4aeT ycnosus Tpyaa GOPMOBLLMKOB, NOBbILLAET NPOU3BOANTENLHOCTD

TpyAa.

3Be3404Ka OTHOCUTCA K OTBETCTBEHHbLIM OT/IMBKAM, NO3TOMY K Ka4eCTBYy MOBEPXHOCTN NpPeabABNAAIOTCA

noBbllleHHble TpeboBaHuMA. M3rotoBaeHme Gopm OTIMBKU BbiIBMpPaem BCYXYIO.

B 3aBucumocTth 0T cioco6a JUTbA, MAKCUMAJIbHOI'O pasMcpa OTIMBKH U THUIIA
MCTaJllIa OIpeAC/IICM KJIIACC TOYHOCTHU OTIIMBKH WM IPUITYCKH Ha MCXaHHWYCCKYIO

o06padotky 'OCT 26645-85:

-Knacc pasmepHon ToyHocTn 12
- cTeneHb KopobneHua 8
- cTeneHb TOYHOCTU NOBepXHOCTEN 16
- KJ1acC TOYHOCTU MacCbl OTANBKKM 12
- pA4 NpUnNycKkos 6
- JONycK pasmepos 9

ToyHoCTb OTANBKM: 12-8-16-12.

C y4YeToM yKa3aHHbIX BEJIMYMH 3HAYEHNE OCHOBHOTO MPUMYCKa COCTaBISET 8MM M OTHOCUTCS K
MOBEPXHOCTAM OT/IMBKM, HAXOAALMMCA MPU 33/IMBKE CHU3Y U COOKY, Ha BEPXHIO MOBEPXHOCTb CTYNULLbI U
Ha 3y64aTyto MOBEPXHOCTb NMPUHMMAEM NPUNYCK 12mm.

B 3aBMCMMOCTM OT MapKM CNNAaBa, XapakTePUCTUKN OTANBKMU, NPUMEHAEMbIX METOA0B
N3rotoBAeHMA GOpM onpeaenaem coctasbl POPMOBOYHBIX U CTEPKHEBLIX cMmecelt (Tabanupl 19,20).

®opMbI 1 CTEPXKHM KPACAT NPOTUBONPUTAaPHON KPAaCKOW Ha OCHOBE LIIAMOB 3/1EKTPOKOPYHAA
MapKu 3C-1. CTepykHM, NOKpaLLEHHble BOAHbIMM KPackamu, NPoxoaAaT 06s3aTesibHY0 TENNOBYHO CYLLKY NpK
T=150-220°C B TeueHue 40-60 munHyT; popmbl npn T=280-360°C B TeueHme 3-5 yacoB. Kpacky Ha CTEpKHU 1
$OpMbl HAHOCAT KUCTbIO MK NyNibBEpPU3aTOPOM. DOPMbI U CTEPKHU NOABEPraOTCA CYLUKe ANA
NOBbILEHMA NPOYHOCTH, Fa30NPOHULAEMOCTU MU CHUKEHUA UX ra30TBOPHOM CNOCOBHOCTM. ANnA nyywero
yaaneHua Bnarn n3 Gopm un cTepikHel TpebyeTca XOpoLlasn LMPKYAALUA MeXAY HUMM ra30B, MO3TOMY KaK
$OpMbI, TaK U CTEPXKHU YCTAaHABANBATb B CyLUU/Ie HA HEKOTOPOM PAacCTOAHUKU APYr OT Apyra.

2.1.2 Bp160op 1 000CHOBaHHWE MIOCKOCTH pazbeMa (DOPMBI U MOJIBOJIA CIIaBa K

OTJIMBKC

Nuct
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BapmaHT Bbl60pa NONOXKEHUA OT/IMBKU B d)opN\e AO0/1KEH 6bITb COrNacoBaH ¢ ycnosmnamm Bbl60pa
NOBEPXHOCTU pa3bemMa (I)Oprl. OTnAmBKa «3Be3404Ka» CMMMETPUNYHA OTHOCUTEJIbHO OCU. Mogenb oTAnBKM
B AaHHOM C/ly4a€e pa3beMHanA.

BbibpaHHOEe NosoXKeHMe OTANBKM B dopme He obecneymBaeT paBHOMepHOe 3aTBepaeBaHun
OT/IMBKM, T.€. MUTAHME BCEX HUMKEEKALUMX 3/IEMEHTOB OT/IMBKM Yepes Bbiwenexkalume. NMpumeHsaem
€nocob «BNUCaHHbIX OKPYXKHOCTEN». OKPYMKHOCTb, BMMCaHHaA B y3en, A0/1XKHa cBO60OAHO NPOXO4AMUTb MO
BblLIE/IeXKalMM CeYeHNAM Mo HanpaBieHo K Npubbinn. B pesynbTaTe 3TOro cnocoba BHYTPM CTynuLbI
cAenaem TeEXHOOTMYECKUIA HanyCK U YCTAaHOBMM NPUOLIIb Ha CTyNuUy. DTUMM MeTOL4aMM Mbl 0becneymm
Hanpase/ieHHOe 3aTBepAeBaHMe OT/IUBKMU.

Mpu BbIGPAHHOKM NOBEPXHOCTU pasbema MoAe b CBOBOAHO M3B/eKaeTca U3 Gopmbl nocne
$bopmOBKM.

BHyTpeHHee oTBepCTUE CTYNMULbI U 8 OTBEPCTUI B AUCKE BbIMNOJHAEM CTEPHKHAMU, KOTOPblE
bUKCUPYIOTCA B HUXKHEW NosTlydopMe C MOMOLLbIO BEPTUKAIbHBIX 3HAKOB. MpU M3roTOBNEHUMN OTIMBOK
«KOJIECHOTO» TUMa LiesiecoobpasHo NoABOAUTL MeTasl B 0604, ITo obecneynT meHblIne IUTEeNHble
HanpsAKeHna. HeobxoAMMO PasMecTUTb NUTATENM TaK, YTOObI HanpaB/ieHNe ABUKEHUA MmeTanna 6biao B
OZLHY CTOPOHY 1 6110 UCKIIOYEHO BCTPEYHOE ABUMKEHME CTPYIN. B AaHHOM ciyyae meTann nogsoLum B
o6opg nog yrnom B 302, yto obecneyunT naaBHoe 3anosHeHne Gopmbl.

2.1.3 O0ecneueHre NUTAHUA OTJIUBKUA

OnpeneneHuie y3/10B MUTaHUS OTJIMBKU U 30H JEUCTBUS MPUObLIEH

MprbbINbIO Ha3bIBAETCA CNeLManbHblA TEXHONOMMYECKUIA NPUANB K NOBEPXHOCTUN OT/IMBKM,
3aTBepAeBalolLei No3aHee camoit OT/IMBKU, B NpUBbLIAN GopmMUpyeTcs ycagoUHan pakoBuHa.

an6bIJ'Ib YCTaHaB/IMBAaEM B BerHeVI 4YaCTU OT/IMBKKU C TEM pPaCHETOM, YTOObI OHa BbINOAHAMA ewe
M POJIb BbIMOPa AN1A OTBOAA ra30B Npu 3a1nBKe.

Ana ocywectBneHns spPpeKTMBHOrO NUTaHNA OTIMBKM HEOBXOAMMO 0becneumTb HanpaBaeHHoe K
npubbinmn 3aTBEepAEeBaHME OTANBKM, YTOBbI MCKAOUNTL BO3HUKHOBEHME 06beMHOM ycaaKu. MpumeHns
METOZ, BMUCAHHbIX OKPYKHOCTEN, TENO CTYNWLLbI K NPUBbINN YBENNUYMBAEM 33 CHET MEXaHUYECKOM
06paboTKM.

YcTaHaBninBaem nNpubbiib Ha cTynuuy. Mpubbiab obecneynt NUTaHne BCero ob6bema OT/IMBKM.
Mepen pacyeTom pasmepos NpunbblIvM onpegenm 06beM OTAUBKMU.

Vorn= Veynmumt Vanckat Vosomat Vpesept Vnpunnea = Vorsepcruii

Verynmw=0,785- (19,5°-9,9%) -19=4210cm’

Vos0z2=0,785 (51,6>-43,6°) -5,5=3288cm’

V pnexa =0,785- (37,7°-20°) -2,5=2004cm’
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Vpe6ep:6'4’;25']-,5‘8LL|T=306CM3
VOTBepCTMﬁ :3, 14'52/4'2,5'8LL|T=392,5CM3

VI'IpVI.I'IMBa 201785 (9,92'7,92) ‘8,4=234,8CM3

Vora=4210+3288+2004+306+234,8 - 392,5=9650 cm’

N3m
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2.2 JInteiinbie (pOPMBI M CTEPKHH

2.2.1 OnpeneneHne KOJTUYECTBA CTEP)KHEN U UX Pa3MEPOB

B naHHOM TEXHOJIOTHHU UCIIOJIB3YEM JBA TUIIA CTEPKHEM:

Crepxenb Nel BBINONHSIET OTBEPCTUE B CTYNHUIIE AUAMETPOM 99MM n
pacroJiaraeTcsi BEpTUKaJILHO MpH 3anBKe. DuKcanus cTepkHs B hopme
OCYILIECTBIISIETCA C MOMOIIBIO HUKHETO 3HaKa. Tak kak Haja crep:kHeM Nel crout
MPUOBLITH, ITOATOMY JUTSI HCKITIOUEHUS €r0 BCIUIBITHS 3HAK CTEPIKHS YBEIHYUM JI0
nuametrpa 190mm u 3akpenum ero B popme rBo3asamu. [IpenycMoTpum u BepxHuit

3HAK CTEPKHSI JIJIs1 00JIETYeHUS 00pe3KU MPUOBLIH.
Crepsxau No2 BBITIOTHSIOT OTBEPCTHUS B IUCKE (8 IIIT.), pacoIOKEHHBIE
BEPTUKAIILHO TpH 3ayuBKe. Dukcanus crepkHei B (hopMe OCYIIEeCTBISECTCS C

MTOMOIIBIO HIDKHETO 3HaKa.
3naku onpenensieM corinacHo 'OCT 3606-80 (Ta6auna 30).

Tabauua 30
No Pasmep cTepKHs Hnuna BricoTa BricoTa Vi,
cTepxkHs L, (nmuHa) (nmuHa) Si, MM | Sy, MM
crepxkus | (a+b)/2 wm D,mm rpagychl
MM 3Haka hy, MM | 3Haka h,, Mm
1 99 190 40 25 11 - 7
2 50 25 20 - 0,5 0,8 10
Nucer
JUIT 44.03.04.755 113
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Puc. 1 Dcku3 HUXKHETO BCPTHUKAJIbHOI'O 3HAKa

2.2.2 Onucanue U3roToByieHus: GopM U cTepKHen

N3roTosnenne GopM MPOUCXOAUT HA MAIITUHE ITyTEM BCTPSIXUBAHUS.
HzroTtosnenne GopMbl HAUMHAIOT C YCTAHOBKH MOJICJIM Ha MOJICIIBHYIO TITUTY, 3aTeM
Ha TUTMTY CTaBAT HWKHIOIO OMOKY. Mo1elTh PUMBLINBAIOT U HAHOCAT CIIOU
ob6sinoBouHo cMmecH (30Mm). [lanee B OOKY HACHITIAIOT €AMHYIO CMECh, ITOCIIC
Yero IMyTeM BCTPAXUBAHUS MPOUCXOANT yIUTIOTHEHHE. TaKkoil MeTo 1 T03BOJISET
MOJTyYUTh XOpOIllee YINIOTHEHHE (POpMBI MOJIEH U BOKPYT Hee. Chemyromieit
OTICpAIMEH SBISICTCS M3BJICUYCHUE MOJICTTH U3 (DOPMBI: B MOJICIh BBEPTHIBAIOT
MOJTBEM, €€ CJIeTKa PacTaIKUBAIOT yAapaMu MOJIOTKA 10 TIOIBEMY U M3BIEKAIOT U3
dbopMBI, coXpaHss BepTUKAIbHOE ToJIockeHue. [locie u3BnedeHus MoIeu
OTZIETBIBAIOT MTOBEPXHOCTH (hopmbl. [ToBpexneHHbIe MecTa (OPMBI UCTIPABIISIIOT
rinaguinkamu. Hekoropsie yacTut opMbI YKPETUISIOT MUiIbKaMu. [{is
MpEeayNpEeXICHUS YX0/1a paciuiaBa u3 GopMbl IIPH 3aTMBKE HA IJIOCKOCTH pa3beMa
(GhOpMBI HAHOCST PUCKHU BOKPYT OTII€UaTKa MOJIEIH Ha pacCcTOsTHUU SOMM OT Hee.
Takum >xe 00pa3oM roTOBAT BEPXHIOI MOTYyPOpMY, TOJIHKO Ha TUTUTY

YCTaHaBJIIMBAIOT BEPXHIOKO YaCTh MOJCIIN C HpI/I6I>IJ'I$IMI/I.
3Be3404Ka OTHOCUTCA K OTBETCTBEHHbLIM OT/IMBKaM, NO3TOMY (bOprI HEO6XOAVIMO KpacuTb

NPOTMBONPUTapHOW KPACcKoW M Noc/ie NOKPACKM BbICYLWMUTb, T.e. POPMOBKa BCyxyto. Takum obpasom,
Y/IYYLLIAIOT KAaYeCcTBO NOBEPXHOCTM OT/IUBKM.

CTeprKeHb M3roTOBAAIOT BPYYHYHO B CTEPXKHEBBIX ALLMKAX. B JaHHOM cnyyae cTeprKHEBOM ALLMK
pa3beMHbIN, TO eCTb COCTOALLUIA U3 ABYX NMOSOBUHOK. ALLMK HACbINAKOT C/ION CTEPXKHEBOW CMECH, NPU STOM
YCTaHaB/MBAIOT KapKac B BUAeE NMPYyTKa A1A yBEANYEHUA MPOYHOCTU U XKECTKOCTU CTEPKHA. YNNOTHEHNe
CMeCK NPoM3BOAAT C NOMOLLIO TPAaMBOBKM. MNocne HABMBKM CTEPKHA CPE3AIOT U3INLLKM CMECU U AeNatoT
HaKosbl. [locne n3BnevyeHMaA CTEPKHA U3 CTEPXKHEBOrO ALMKA CPa3y MPOU3BOAAT OTAE/KY CTEPKHA BO
nsbekaHue NOBEPXHOCTHOro 06CbIXaHUA 1 ob6cbinaemocTn. OTAeNaHHbIN CTePXKEHb OKPALLIMBALOT,
YCTAHaB/AMBAIOT HA CYLUMAbHYIO NAUTY M NOAAIOT B cywnao. CyLlKa NOBbLIWAET X MPOYHOCTb M YMEHbLUAET
rasoTBopHoCTb. Temnepatypa cywkm 280+3209C c BblgepKkoi 40 M1HYT. FOTOBbIN CTEP*KEHb NPOBEpPAETCS
KPOHUMPKYNEM UK CNELMANbHBIMK WabaoHaMK.

2.2.3 KonctpyupoBaHue u pacyeT npuObLiei

PaccumTtaem o6bembl NpubbiAn no dopmyne Mpxunbbina:
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W-a -p

v, = v
l1-a,-p
I'ne:
0,y — OTHOCUTENIbHAs 00beMHAas ycaaKa ciuiaBa (i qaHHou cranu o, =0,045);
B — xodddumment 3amaca Meramsia B MPUObUIM, PaBHBIA OTHOIICHUIO OO0BEMa
NpUOBUIA K 00bEMY YCaTOYHOM PAKOBUHBI B IPUOBLIH (7151 JAaHHON KypcoBoH 3 =7)
V( — 00beM nuTaemMoro ysia, M’
O0BeM NPUOBLIH:

~9650-0,045-7

; = 4438cu’
" 0,685

dopmy npunbbIAK BbIBUPAEM LMANHAPUYECKYIO C NOoAYychEepUUECKMM BEPXOM.

2
_BL4186°H 415 yp — sagsent

np

271,6 - H+1685=4438 H=10cm

Fabaputbl npnbbian: D=186mm, H=195mm

2.2.4 OnpenesieHUe BbIX0/a TOTHOTO

Yucrosoin Bec 3Be3404KKN cocTasaseT 31,6Kr.

PacueT TexHosi0rMuyeckoro Bbixoaa rogHoro (TBI) nponssoanTtbea no dopmyne:

Q OTJI

Qorn +ann6 +Q e

TBI' = -100%,

rie:
Qo — Macca OTJIMBKH, KT

Qupus — Macca npuObLIeil, MPUXOMIAsCS Ha OHY OTINUBKY, KT}

Qe — Macca JIMTHUKOBOM CHCTEMBI, KT.

Qorn=Voou7,8=9,65-7,8=75,3kr

Qupuo=2V npus* 7,8=4,438-7,8=34,6kr

Q,c=0,05-(75,3+34,6)=5,5kr

Nuct
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75,3

-100% = 65%

~ 753+346+55

N3m
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2.3 KoHCTpyKIusi M pacyeT JUTHUKOBOI CHCTEMBI

2.3.1 Be16op u 000CHOBaHUE THIA JTUTHUKOBOW CHUCTEMBI U CITOCO0A 3aJIMBKU

cruiaBa B hopmy

3anosnHeHWe GopM CNIaBOM ABAAETCA NePBbIM 3TanoMm GOPMUPOBAHMA OTAMBKU. YNpaBaeHue
3anosHeHnem GopM OCYLLECTBAAETCA NYTEM COOTBETCTBYIOLLENO KOHCTPYMPOBAHUA M pacyeTa IMTHUKOBOW
cuctembl (/1C). MpaBunbHaa KOHCTpyKuma J1IC AomkHa obecneuntb HeNpepbIBHYO NoAaYvy pacniasa B
dbopmy No KpaTyaliemy nyTn, CNOKOMHOE U NAAaBHOE ee 3aMn0/IHEHWE, CO34aHNE HAaNPaBAEHHOTO
3aTBepAEBAHMA OT/IMBKM, MMHUMaA/bHbIM pacxoa meTanna Ha J1C, He Bbi3biBaTb MECTHbIX pa3pyLleHUi
dopmbl BcreacTene 601bLLION CKOPOCTU MeTaNNa.

[0na oTAMBKM U3 cTanun J1C cocTtonT n3 BOPOHKM, CTOAKA, WWAAKoynaoBmuTena n nutatena. lutatenu
noasoavM B HUXKHIOKO 4aCTb d)OprI Nno KacaTesibHOM

Pacxog cnnasa, NPOTEKAoWeEero 4yepes NC, onpegenAaeTca naowaabto y3KOro mecrta CMCtembl. an
INTbE CNN1aBOB, HE CK/TIOHHbIX K OKUCNIEHUIO U BCMEHUBAHUIO (TMI'Ia yrl'lepO,CI,VICTbIX), B Ka4ecCTBe y3Koro
mMecCTa NPUHUMaOT NUTATENIN, TaK KaK NUCMOJIb3yeEM I'IOBOpOTHbIﬁ KOBLU 4/1A 3a/IMBKN MeTanna. lMoatomy
BbIGMDBEM 3aMKHYTYHO N1C, TO ecTb No Xo4y NOTOKa cnJjiaea njsowagn CEYEHUI 31EMEHTOB CUCTEMDbI
YMEHbLLIAKTCA. 3aMKHyTOCTb J1C nmeeT BarKHOE 3Ha4YeHne gas obecneveHus YNaB/INBaHUA WINAKa U
HEMETaIJINYECKMX BKAOYEHUN.

2.3.2 Pacuer onTUManmbHOW NPOAODKUTEIBHOCTH 3alUBKM M IUIOLIaed

CCUYCHUM JIMTHUKOBBIX KAaHAJIOB

PaccumMTaem onTUManbHYH NPOAOAKUTENBHOCTb 3a1MBKM dopmbl. Mo popmyne I.M.AybuLKoro,
Tomr =51 -3/6-G
)

rie:

S1 — k03 GUIMEHT MPOMOKUTEIFHOCTH 3aJUBKU (B COOTBETCTBUU C JaHHBIMH
.M. lyourikoro, isl TaHHOW OTJIMBKH npuMeM S;=1,4);

G — Macca KUIKOro MeTajuia, 3aJIiBaeMoro B popMy, Kr;

0 — peobIIaaroas TOJMIWHA CTEHKA OTJIMBKUA, MM (TIpuMeM 6=40MMm).

Macca XugKoro metanna, 3aamMsaemoro B opmy, paBHa CyMme YePHOBOM MacCbl OT/IUBKM
(75,3kr), maccobl npubbineit G,,=(34,6Kr) n maccbl meTanna, pacxo4yemoro Ha 3anoJHeH1e TMTHUKOBbIX
KaHanoB. Maccy IMTHUKOBBIX KaHaNoB Npumem pasBHol 5,5kr. C yuetom atoro G= 115,4kr. Haxoanm
3HaYeHMe ONTUMAIbHON NPOAONKUTENBHOCTU 3a/IMBKMU:
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T,m =1,4-3/40-115,4 = 23,3 c

[nsa pacyeTa naowaam y3akoro Mecrta JIMTHUKOBOW CUCTEMbI NPUMEHUM GOpPMYY:

F G-1000

y3 = '
p'TonT'fu'ﬁzg'Hp

rue:

G — Macca KUIKOro MeTajuia, 3aJIMBaéMoro B popMy, KT;

0 - TUIOTHOCTH CIiiaBa (s cram p=7,8 '/ o)

L - K03 UIMEHT pacxo1a IUTHUKOBOU cucTeMbl (1o AaHHbIM .M. JlyOurikoro mis
nanHou otnuBku £=0,32);

g — YCKOpeHHe CBOOOTHOTO TIaJCHUS;

H, — pacueTHBI! HANOP KUIKOTO METalIa IIPH 3aJIUBKE (POPMBI, CM.

PacuetHsIil Hamop kuAKOTO MeTayia onpeaensiem no Gopmyne urtepra:

P2

M=th3c

P 1

TIe:

Ho— BBICOTa BepXHEii OMOKH IUTIOC BBICOTA IUTHUKOBOH BOPOHKH, CM;

C — o0mrast BbICOTa OTJIMBKYU C YIETOM IMPUOBLIEH CM;

P — paccrosiHue oT MecTa 1MoJIBoJIa METalia I0 BEPXHEH YacTH MOJIOCTH (POPMBI, CM.

2
i _ao_ 287
» 2

=29,2

Cm.

C yyeTom npuBegeHHbIX 3HAYEeHWI BEINYMH HaXoaum naouwaab y3KOro mecrta CUCTEMbI:

~ 115,4-1000 a4
¥ 78.233-032-429-292 =,

Cm

B kauectBe Y3KOIo MECTa MIpUMEM IINTATCIIb.

[Ipumem cliienyroiiiee COOTHOUIEHUE TTONIA/ICH 3JIEMEHTOB CUCTEMBbI
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>F,, ZF.. =1:12:14
SRy, T X CT.

B ,D,aHHOVI TEXHONOTNN NCNOJIb3yeEM 2 nuTarTena.

F =8,4cm? : 2 =4,2cm?

humam.

F,=4212=5 ,
: CM

’

F =8414=113 ,
: Cm

FT
[nametp cTosika onpeaensem kak @, =24/ ¢ S = 38 mm.

Mo HanAeHHbIM 3HAYEHMAM NAoLLaAen NuTaTenein n IMTHUKOBOTO X04a HanAem X KOHKPETHble

pasmepbl. MpUmem A5 3TUX 31EeMEHTOB TpaneLuenaanbHyto ¢opmy cedeHus (puc.l).

Fn = 4.2cm2

K-Bo nuTtatenen = 2wt
ZFn =422 = 8.4cMm2

Pasmepbl 31eMeHTOB NpusBeaeHbl B Tabanue 31.

Tabnunua 31 Pasmepbl anemeHToB J1C

F a b h
SnemeHT JIC snrar
cm
MM
MuTtaTtenb 4,15 24 20 19
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LLInakoynosuteno

26 22

21

Bonbiioe 3HaueHne UMEIOT «3yMIT(bD), TPUHUMAIOLIUE BKIIFOUECHHUS,
Hecyiuecs B 00IbIIOM KOJMYECTBE B EPBBIX CTPYAX MeTaia. OHU OJIHOBPEMEHHO
YMEHBIIAIOT yIap MeTajlla pU NOCTYIUICHUH U3 CTOSIKA B OTJIUBKY. /{1151 cToska

miomasio 11,6cM” pa3meps! 3yMida 110 CIIpaBOYHBIM JaHHBIM COCTABIISIIOT:
R=22mm, C=15mwm, r=10mm (puc.2).

Jlns obecrnieueHUs: 3aMKHYTOCTH CHCTEMBI, Y100CTBa (DOPMOBKH HCIIOIB3YIOT
KOHUYECKHE, PACIIMPSIOIINECS BBEPX KPYTJIble CTOSKA. KOHYCHOCTh CTOsIKA 3aBUCHUT
ot ero BeicoThI. IIpu BeicoTe cTosika 400mMMm d.; ,-dor ;=4 MM, Ta€ Aoy 1 deryy —

TMaMeTp CcTosiKa BBEpXY (42MM) 1 BHU3Y (38MM) COOTBETCTBEHHO.

Ona npuema XMAKOro crniasa, NOCTYNAaoLWEro 13 Kosla B popmy, CAYXKUT BOPOHKA, ABAAIOLLAACA
3/1eMEHTOM JIMTHUKOBOM cnucteMbl. Popma BHYTPEHHEN NOBEPXHOCTM BOPOHKKN A01KHA OXBaTbIBaTb
KOHTYp Nagatowei ctpyn. OnpeaeneHme pasmepoB BOPOHKM OCYLLECTBAAETCS B 3aBUCMMOCTU OT 3HaYeHUn
AnameTpa cTtosika BBepxy. Mpu dg ;=42MM anameTp 1 BbICOTa BOPOHKM oTHocATCA Dy=H,=2,7

des=113mm.
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2.4 MoaeJabHO-IUTEHHAS OCHACTKA

2.4.1 Be16op oCcHACTKH

MOAeﬂbHO-ﬂMTEVIHaH OCHACTKa — 3TO CpeAacTBa TEXHO/NTONMYeCKOro oCcHaulleHunAa, gonoanHAauwmne
NTeHoe TeEXHOornYyecKoe oﬁopy,u,osaHme AnAa BbINONHEHUA OI'IpeAEIIEHHOﬁ YaCTun TEXHO/I0rM4YEeCKoro
npouecca nosiy4eHnA OT/IMBOK.

B Halem cnyyae ocHacTKa: ABe NoJI0BMHKWM MOAENN, BOCMPOUN3BOAALLME TEOMETPUIO OT/IMBKMU;
MoAeNb NPUBLINN; MOLENb IMTHUKOBOM CUCTEMbI; KOOPAUHATHAA MOAENbHAA NIMTA; OMOKA; WTbIPU ANS
COeaNHEHMA OMOK; CTEPXKHEBON ALLMK; NJIOCKME CYLUINAbHbBIE NANTbI AA CYLUKK CTEPXKHEN, KamMepHoe
cywmno ana cywkun ¢popm. CTepsKHM, NOKpaLLEHHble BOAHbIMM KpackamMu, NPoxoaAT ob6a3aTesibHyto
Tennosyto cywky npm T=150-220°C B TeueHune 40-60 mnHyT; dopmbl npu T=280-360°C B TeueHune 3-5 yacos.

2.4.2 Onpepenenue pa3MepoB omok. BeiOOp KOHCTPYKITMK U MaTepHraia OOk

Pasmepbl ONOK A0/1KHbI 0becneunTtb becnpenaTcTBEHHOE pasmMeLleHme Mogenu npu GopmoBKe, a
TaKXe COOTBETCTBYIOLLYIO MPOYHOCTb POPMbI, TO €CTb CHM3Y, CBEPXY U CEOKY MOoAeNn A0NXKeH BbITb Coi
cmecu, obecneymnBaloLLmii COOTBETCTBYIOLLYIO NPOYHOCTb. B 3aBMCMMOCTM OT MacChl OT/IMBKMU HAaXoAUM
MUHMMaANbHO A0MNYCTUMYHO TONLMHY CNOA:

- OT BE€pXa MOJIENH JI0 Bepxa Oonoku  90mwm;
- OT HU3a MOJIEJIN 10 HU3a OIIOKHU 100MmM;
- OT MOJICJIM JIO CTCHKH OIOKH 60MM;

- MEXAY MOJEIBIO U IUIAKOYJIOBUTEIIEM 50MM.
Otctoga no NOCT 17130-71 —FOCT 17131-71 Bblbupaem NpaMOYro/ibHble NapHble CBapHbIe OMOKK

N3 INTbIX CTa/IbHbIX 3/1eMeHTOB pasmepom 1000x800x400/300 s cseTy. [1a1a obaeryeHma Bbixoaa rasos U3
¢$bOopM B CTEHKAX OMOKKU NpeaycMOTPeHbl 0TBePCTUA. [INA yaepsKaHUA YNJAOTHEHHOW cMecH
npeaycmaTpuBaloTca BHyTpeHHWe pebpa. NMpu cbopKe 0NOKM COeAMHAIOT C NOMOLLLBIO BTY0K. [an
npeaynpexaeHna nogbema BepxHen nonyGopmbl AaBAEHUEM HKULKOFO MeTANNA, KPOME Fpy30B,
yKnaablBaeMblix cBepxy Ha opmy, NpeaycMaTpuBaoT CneuunabHble NPUANBLI AN CKPenaeHUa OnoK
meay coboi cneumanbHbIMU CKOHamM.

2.4.3 BribuBKka, oOpyOKa U O4MCTKA OTJIMBOK

BbIGMBKa ONOK COCTOUT M3 0CBOOOXKAEHUS UX OT OTIMBOK M OT POPMOBOYHOM CMecH. ITy
onepawumio BbINOHAIOT HA MEXaHUYECKUX BbIBUBHbIX pelleTKkax. PelweTka ¢ MTeliHo Gopmoli coBepLuaeT
KonebaTtenbHOe ABUKEHUE. B Kaxaom uuKkne konebaHuit pelwetkn dopma noabpacbiBaeTca BBEPX U
3aTem, Nagas, yaapaeTca O peLweTky. B MOMeEHT coygapeHus nog A4encTeuem cua nHepumm ¢opma
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paspywaercs. BbibuTas ns onoku ¢opmoBOYHanA CMeCb NPOBAIMBAETCA Yepes PeLleTKy U CUCTEMOW
KOHBEEepOoB NepeaaeTca K MecTy ee nepepaboTkn 418 NOBTOPHOIO UCNONb30BaHUs. [lanee oT/MBKa
MOCTynaeT B OYMUCTHOE OTAENEHME NINTEMNHOTO Liexa ANS OYNCTKU, 0BpY6KM, OTAENKM.

[NnA yaaneHua cTepKHel 13 OT/IMBOK M OYMUCTKM MX OT OCTAaTKOB OTPaboTaHHOW CMeCH NPUMEHAIOT
3/1eKTPOrMAPaBANYECKYIO YCTAaHOBKY, B KOTOPOWM OYMCTKA OCYLLECTBAAETCA 3a CcYeT
3/1eKTPOrMAPaBANYECKOrO 3¢ PeKTa, BOSHUKAIOLLETO NPUY BbICOKOBOJ/IbTHOM pPa3psie B BOAE U
COMPOBOXAA0LLEMCA MHTEHCUBHbBIM NEPEMELLLEHMEM XUAKOCTU B 30HE paspaga u Bubpaumei.
MpeumyLuecTsa 3Toro cnocoba: obecneymBaeTcs BbICOKasA NPOU3BOAMUTENbHOCTb U 3GPEKTUBHOCTD,
WCK/IOYAETCA TAXKE bl PYYHOM TPYA, CHUXKAETCA 3anblIEHHOCTb BO34yXa B IMTEMHOM Liexe.

OtpeneHve NpubbIIU, IMTHUKOB, BbINOPOB, 3a/IMBOB OT OT/IMBOK U3 YI/1EPOANCTbIX CTael
NPOM3BOAMUTCA C MOMOLLBIO AYrOBOM 1 ra3oBoM pe3ku. s yaaneHus ocTaTKoB NMUTaTeNei, 3ayceHel,
NPUMEHSIOT WANdOoBaibHble abpasnBHbIe KPYru.

2.4.4 Tepmuueckast 00paboTKa OTIIMBOK

OT/IMBKM B IMTOM COCTOSAHUM UMEIOT KPYNMHO3EPHUCTYHO CTPYKTYPY, BbICOKYIO TBEPAOCTb, HU3KME
NPOYHOCTHbIE U NAACTUYECKME CBOMCTBA. B HUX COXPaHAIOTCA 3HAUMTE/IbHbIE BHYTPEHHUE HAMNPAXKEHUSA.
CTPYKTypa 1 CBOMCTBA OTIMBOK MOTYT ObITb 3HAaUYMUTENIbHO YYYLUEHbl NOCPeACTBOM TEPMUYECKOWN
o06paboTku (1/0), BUA KOTOPOI ONpeaenaeTca NPUPOAOH cnaasa, KOHGUrypaumen OTAUBKA U
TEXHUYECKMMMU YCIOBUAMMU.

CTanbHble OTAMBKKM 06bIYHO NogBepratoTea T/o B ABa 3Tana. CHavana NPOBOAAT NpeaBapUTebHYHO
1/0 (0TKur) npu TemnepaType 550+6502C c BbiAEPHKKOW 3+4 Yaca C NOCNeAYOWNM OXNAXKAEHNEM C MeYblo
00 100+1502C gna cHATUA BHYTPEHHUX HAaNPAXKEHWUI, U3MENbYEHUA CTPYKTYPbI 3€pPHA U YMEHbLUIEHMUA
TBEPAOCTM Nepes mex.06paboTkoit. Mpu NpaBMAbHO NPOBEAEHHBIX HAFPEBE U OXNAXKAEHUN OT/IMBKU
HanpsxeHna byayT UMeTb HE3HAUUTEIbHYIO BEIUUYNHY.

Llenbto BTOporo stana T/0 ABNAETCA NOJyYeHME 3a[4aHHbIX MEXaHUYECKNX CBOMCTB.
OTAunBKy nogsepraem Hopmanusaumm (860+8802C) ¢ oTnyckom (600+6302C).

Llenb Hopmanmsauum — npuaaHne meTtanny ogHOPOAHON MEeNKO3EePHUCTOM CTPYKTYpbI (He
AOCTUTHYTOM NPU Npeablaywmx NPoLeccax — NUTbe) U Kak cieacTBue — MOBbILEHWE ero MexaHUYeckux
CBOMCTB (N/1IACTUYHOCTM U YAAPHOM BA3KOCTM). Mpy HOpManunsaumm ctaam NpoucxoanT pacnag AycteHuTa ¢
obpasoBaHuem cmecn Pepputa c Nepantom nam Copbutom.

dacoHHOe CTanbHOoe UTLE NOoABEPratoT HOPMaNMU3aLMK ANA YCTPaHeHUA rpy6o3epHUCTON AnToM
CTPYKTYpbl, 06yCN0B/AMBAIOWEN HU3KME MEXaHUYECKME CBOMCTBA OT/IMBOK — A/1A YCTPAHEHWA Pas3ivunii B
CTPYKTYpE, BbI3BaHHbIX YCIOBMAMM AePOPMALM U OXNAKLEHNUA.

2.4.5 KoHTpOJIb Ka4eCcTBa OTIUBOK
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B 3aBMCMMOCTM OT TEXHUYECKUX YCIOBUIA M3rOTOB/IEHUA OT/IMBOK, @ TaK¥Ke TpeboBaHUI CTaHAaPTOB
OT/IMBKM NOZBEPratoTCA Pas/INYHbIM BULAM KOHTPOA, KOTOPbIE NO3BOJIAOT BbIABUTL T€ MW UHbIE
aedekTbl.

[na paHHOM OTAMBKM 6ONbLIMHCTBO AeEKTOB CBA3AHO C KAYECTBOM MOBEPXHOCTM, KOTOPble MOTyT
6bITb BbIABNEHBI NPY BM3yasibHOM 06C1e40BaHMM OT/IMBOK WM C NMOMOLLbIO U3MEPEHMSA B AOCTYMHbIX
YacTAX OT/IMBKM reOMETPUYECKUX NapaMeTpoB. KOHTPO/Ib XMMMYECKOro coCTaBa CM/laBa OCYLLECTBAAETCA C
NPMMEHEHMEM XMMMNYECKOTO MK CNEKTPANbHOIrO METOA0B aHaIn3a B NPoLEecce NAaBKku B3aTnem npob mns
BaHHbI. Mpobbl oA onpeaeneHns XMMMYECKOro CoCTaBa CTa/iM OT/IMBOK 0TOMpatoT B cooTBeTcTBUM ¢ FOCT
7565.

MoBEPXHOCTHbIE 3aCOPbI MOTYT 6bITb BbIABAEHbI NMPY MeX.06paboTKe B0 C NOMOLLbIO CPeacTB
Hepaspywatowen gepeKkTockonuu.

OnpeaeneHne MexaHNMYeCKMX CBOMCTB MeTasl/1a OTIMBOK NPOBOAAT Ha 06pasuax, B3ATbIX OT
npobHbix 6pyckoB. OTAeNeHMEe NPUIMBHBIX BPYCKOB OT OT/IMBOK MOXKET NPOBOAUTLCA Nocae
OKOHYaTe/IbHOW TepmUYecKoit 06paboTKu.

npOKOHTpOI’IMpOBaHHbIe OTNIBKU Pa3aenAarnTca Ha rogHble, C UCnpaBMMbIMU AEd)eKTaMVI n
6paKOBaHHbIe, KOTOpble NoanexXat nepeniaBy B Ka4eCTBe LWUMXTOBOIo maTtepwhana. OTnmnBKM
ncnpaBmMmbimun ,D,Ed)EKTaMM BOCCTaHaB/IMBaOT MeTo4amMun 1 CI'IOCO6aMVI, YKa3aHHbIMU B CTaHAapPTax U
TeXHNU4YeCKnx ycnosuax.

Bo3moxKHble AedeKTbl B 4aHHOM OTNIMBKM MOTYT 6bITb M3-3a HApyLLEHWA TEXHOAOMMMU, CNeACTBUEM
OTCTYN/IEHUA OT PEXMMOB Ha 1060 TEXHONOTMUYECKOW onepaLymn, Hanpumep, NPU NOAroToBKe
$GOPMOBOYHbIX U LUMXTOBbLIX MaTepUanos, GOPMOBKe, NIaBKe, 3a/IMBKe, TepmoobpaboTke.
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2.4.6 Bo3mosxHbIe 1e(hEeKThI OTIUBOK U MEPHI 10 UX YCTPAHEHHUIO

OCHOBHbIMM NPUYNHaMU ,CI,ECI)GKTOB OT/INBOK ABNAKOTCA HETEXHONTIOTMYHOCTb KOHCTPYKUWK ,u,eTaneVl,
HecoBepPLWEHCTBO TEXHO/IOTMYECKOTO nNpoYyeca, HapyweHnAa TeEXHON0TUN n HeAOGPOKa‘-IeCTBEHHOCTb
TEXHO/IOTNYECKNX MmaTepmnanos.

JedeKTbl, BO3HUKAIOLLME M3-33 HECOBEPLLEHCTBA TEXHO/IOMMYECKOTO NPOLLeCca, BCTPeYatoTcs
Hanbonee YacTo. [na ycTpaHeHMA Takux AedeKToB TpebyeTca He TONbKO HayUHbIN NOAX04 K pelleHuto
TEXHO/IOrMYECKMX 3a4a4, HO M aHaAn3 NPOB6HbIX OT/IMBOK C LENblo KOPPEKTUPOBKN TEXHONOTUN.

JedeKTbl, Bbi3biBaEMble HapyLIEHWUEM TEXHOIOTUKU, MOTYT BbITb CNEACTBUEM OTCTYMNIEHUA OT
PeXMMOB Ha N0HOI TEXHONIOTMYECKON onepauun, Hanpumep, Npu NOAroTosKe GOPMOBOYHbIX U LUIMXTOBbIX
maTtepuanos, GOPMOBKe, NaaBKe, 3a/MBKe, TepM0o0obpaboTKe U T.4. JedeKTHOCTb U Bpak OTAUBOK
HensbeXHO BO3pacTaloT NpU HeYyA0BETBOPUTEIbHOM COCTOAHMUM 060PYA0BaHMA U OCHACTKK, A TaKKe Npw
HebperkHoM paboTe pabounx.

HecooTBeTcTBME CTPYKTYPbl BOSHUKAIOT M3-3a HEMPABWU/IbHO BbIOPaHHbIX XMMUYECKOrO COCTaBa
CNNaBa, perKMma TepmMmmyeckoit 06paboTKM, YCNOBMUIN OXNAXKAEHUA OTIMBKN. HECOOTBETCTBUE CTPYKTYpSI
NPUBOAUT K HECOOTBETCTBUIO TPEOOBAHMI, KAaCatOLLMXCA MEXaHUYECKMUX CBOMCTB OT/IMBOK. 1A
McnpaBAeHUA CTPYKTYPbl MHOTAA A0CTAaTOYHO NOBTOPHOM TepMUYecKol 06paboTKM OTANBOK.

K 06wmm meponpuatmam no 6opbbe ¢ gedpekTamm MoKHO OTHECTH:
- obecneyeHne TEXHOIOTMYECKOM AOKYMEHTaUMEN;
- OpPraHM3aumIo KOHTPOIA 32 UCNOIHEHMEM TEXHOIOTUWK;

- U3yyeHue bpaka 1 NPUHATUE ONEPATUBHbBIX PelleHuid No NpeaynpeXaeHuto NoBTopeHUn
BblsiIB/IEHHbIX 4edEKTOB;

- nony4vyeHune I'IOBCGLI,HGBHOIZ MHd)OpMaLI,MM NCNOIHUTENE TEXHONOTMYECKOTO - npouecca o
BblABNIEHHbIX p,ecbeKTax;

- pasbACHeHWe NpuYnH Bpaka.

OCHOBHbIMW CPeACTBaMM UCMIPaBAEHUA AedeKTOB OT/IMBOK AB/IAETCA 3aBapKa. 3aBapKo
YCTPaHAIOT PaKOBUHbI, HE0/MUBbI.
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3. JKOHOMMNYECKOE OBOCHOBAHHME ITPO3KTA

3.1 Pacyer 4ncJIEHHOTO cOCTaBa pado4ux

Pa3znnuaroT cnucoYHyIo U SIBOYHYIO YUCIEHHOCTh pabounx, PakTHYeCKu
YYacTBYIOIIMX B IPOU3BOACTBEHHOM Mporecce. CIHCOYHAsI YUCIEHHOCTh pabodmnXx
BKJIFOUAET BCEX MOCTOSHHBIX M BPEMEHHBIX pab0uuX, UMEIOLIUX TPYIOBbIE
JIOTOBOPHBIE OTHOIICHUS ¢ IpeAnpusituem [12].

Pacuér sBoyHON YMCIEHHOCTH pabOUUX BBIMIOJHSAEM IO hopmyie:

Ns=Hij-Aj- Cj

rie  Hj— Hopma obcnmykuBanus 000pyA0BaHUS B CMEHY, Yell.;

Aj— KOJMYECTBO OJHOBPEMEHHO pPAa0OTAIOIIMX OJHOTHUIHBIX Aarperaros,

IIT.;

Ci— 4MCI0 CMEH B CYyTKH.

Cnuco4Hoe yucio padodux omnpesesseM rno Gopmyie:

Nen=Ns Ker,

TH

rae: K —koadduiment cnrcounoro coctara, K = -
pis

bananc paboyero BpeMeHN OCHOBHBIX pa0OYMX MPEICTABIICH B TaOHIe 32.
bananc pabouero BpemMeHH BCIIOMOTATENBLHBIX PA00OYUX MPECTABICH B
tabmure 33.
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Tabnuua 32— banaHc paboyero BpemeHM OCHOBHbIX paboumx

®oHJ1 BpeMEHU
Cratbs OanaHca

Cyrknu Yacsl
Kanenmapusriii Goua BpemeHn 365 2920
BreixonHsle n1HA 101 -
[TpaznHUYHBIE THA 9 -
IIpeanpa3gHUYHBIC JHU 8 -
HomunansHbI GOHI BpeMeHH 247 1976
ITnanoBBIC HEBBIXO/IBI HA PabOTY 34 272
OCHOBHOM M JONOJIHUTEJIBbHBIN OTITYCK: 30 (25) -
1o OOJIe3HH; 7 -
BBITIOJITHCHHE TOCY/ITAPCTBEHHBIX 00sS3aHHOCTEH; 1 -
OTMYCK YYaIIuXCsl. 1 -
JleWicTBUTENbHBIN (OH BpEMEHU 213 1704
Koaddumnuent cnmcounoro cocraBa Ken 1,16 -

Tabmmma 33 —bananc pabodyero BpeMeHu BCIIOMOTATEIbHBIX Pab0UInX

Crarps Oanmanca Cytku Yacel
Kanennapusiii ponm BpeMeHu 365 2920
Brixoagunie nHu 101 -
[IpaznHUYHbIC THU 9 -
[Ipennpa3gHUYHBIC THU 8 -
HomunanbHblii GoHI BpeMeHH 247 1976
[TnmanoBBIC HEBBIXO/IbI HA PabOTY 30 240
B ToMm uncie:

OCHOBHOM M JIOTIOJHHUTEIBHBIA OTITYCK; 24 (21) -

1o 00JIE3HU, 7 -
BBITIOJTHEHHUE TOCYITAPCTBEHHBIX 00sS3aHHOCTEH; 1 -
OTITYCK YYaIIHXCs 1 -
JleWicTBUTENbHBIN (OH BpEMEHU 217 1736
KoadduuneHT cnucoysoro cocrapa 1,14 -

C ydeToM aHHBIX OajlaHca pabouero BpeMeHH paboUyrX BBITIOJHSIEM pacueT
YUCJIEHHOCTH pabouux. Pacuért 1o ocHOBHBIM pabounM npuBeAEH B Tadbauie 34.
Pacuer circouHOro coctaBa BCIIOMOTraTeIbHBIX pa00o4yuX MpuUBeAEH B TadauIe 35.
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Ta6nuna 34 — Pacuet cmicoOYHOr0 COCTaBa OCHOBHBIX pab0O4mX

Hopma

KonunuecTBo pabouunx, ver.

HanmenoBanue otneneHuni, Tapudnbrit Yucno cmeH B KonnuectBo
o0opynoBaHus U MpodeccHii paspsn CYTKH obcmyxuBa, arperaros, IIT AABotnoe Crmco- | Ken
qer. ’ " | Bemeny B cyrku | uHOe
1 2 3 4 5 6 7 8 9
[InaBunsnoe otnenenue MCT- 4
6,0
[TnaBuibIuK 5 2 1 4 8 10
[Honpyunslii 2 2 1 4 8 10 1,16
3aBasbIIIK 3 2 1 4 8 10
[IuxTOBITHK 3 2 1 4 8 10
3aJINBIIMK 3 2 1 1 1 2 3
Hroro 13 26 35
DopMOBOYHOE OTIEJICHUE
KoMriutekcHo-MexaHnueckast
dbopmoBounas uaust UDGJI72C
Omnepatop 5 2 1 1 2 3 1,16
ABTomaTtnueckasi (POpMOBOYHAs 2
Kapyceib
Onepatop 4 2 1 2 4 5)
Uroro | 4 3 6 8
CrepxHeBoe OT/IeNICHUE
ABTOMaTHuUeCKas  CTepiKHeBas
auaus JI16X 1,16
Omnepatop 3 2 2 2 4 5)
Hroro 2 4 5
CmMmecenpuroToBUTENbHOE
ornenenre CyNIUIbHBIE TIE€YH . 1,16
CymmnibImk 3 2 1 2 4 5)
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[Tponomxenue Tadmuibl 2343 — PacyeT CiMCOYHOTO COCTaBa OCHOBHBIX pabounx

H KomuuectBo pabounx, gyer.
HaumenoBanue otrneneHui Tapudnsbiit Yucno cmeH opma KomnuectBo | ¢
’ 00CITyKUBAHHS, BOYHOE Cnuco- | K¢
obopynoBanus u npodeccuit paspsin B CYTKHU qer arperaros, WT. |J cyeny B cyTkn
YHOE
1 2 3 4 5 6 7 8 9
JIByXBaJIbHBIM ~ JIBYIUIEUUM  CMECHUTENb 2
4732
3emienen 3 2 1 2 4 5} 1,16
[TonmuronansHoe GapabanHoe cuto 175M 1
3emienen 3 2 1 1 2 3
Htoro 5 10 13
OtneneHue  BBIOMBKH,  OYHCTKH U
TEpMOOOPaOOTKH OTJIMBOK [ aaTOBOYHBII 1
Oapaban 314
Omneparop 4 2 1 1 2 3
HpoGemérnas kamepa 42735 2
Omnepatop 3 2 1 2 4 5
Tepmuueckas nmeur OKb2020 2
Tepmucr 4 2 1 2 4 S)
Tepmuueckas neur OKb4023 2
Tepmucr 4 2 1 2 4 S) 1.16
Mexann3upoBaHHbIH KOMILIEKC 4
aOpa3uMBHOM 3a4MCTKHU OTIUBOK 98516M
Omnepatop 4 2 1 4 8 10
[InmudoBanbHBIN CTAHOK 5
[nudoBmumk 4 2 1 5 10 12
BribuBHas pererka 2
BEIOUBIIHK JTATEHS 3 2 2 4 8 10
Hroro 20 40 50
Bcero mpon3BoACTBEHHBIX pab0OunX 47 94 119
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Tabnuna 35 — Pacuet cnMCOYHOTO COCTaBa BCIIOMOTATENbHBIX pab0YNX

KonuyecTBo pabounx

Tapudu Yucno
HanmenoBanwme npodeccun 13171 CMEH B SBouHOE Ken
paspsan CYTKH Cnucounoe
B cmeny | B cytku
KommekToBimumk Moaenei 4 2 1 2 3
Kosieoii 3 2 2 4 )
MapKkupOBUTUK JTUThHS 2 2 1 2 3
MOI[GJIBvH_II/IK 10 PEMOHTY 4 5 2 4 5
MoJienei
Kontponép 3 2 2 4 5)
JlaGopanT 3 2 2 4 5)
Becosmuk 2 2 1 2 3
Bogurtens BHYTPUIIEXOBOTO ) 5 5 4 5 1,14
TpaHcmopTa
KpanoBmuk 4 2 4 8 10
KinagoBumk 2 2 2 4 5)
Cnecapsp 4 2 2 4 5)
DNeKTpUK 4 2 3 6 7
DyTepoBIINK 4 2 2 4 5
PaboTHUK 1O DOATOTOBKE
MIUXTBl U (POPMOBOYHBIX 2 2 2 4 5)
MaTEepHAIIOB
Crponanbiuk 3 2 4 8 10
Bcero BcriomorarensHbIX pabounx 32 64 81

B tabmuue 36 npeacrasneno mratHoe pacnucanue UTP, ciyxamux u

MOIL.
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Tabmuna 36 — Hltataoe pacnucanue UTP, cinyxamux u MOII

Cymma okJ1azia ¢ yueTom
TTOMKHOCTS KonunuecTBo | JIOMKHOCTHOM | pailOHHOTO KO3 uIueHTa,
, 9ell. okJ1af, pyo. pyo.
3a MecHIr \ 3aron
UTP

HauvanpHuk niexa 1 40000 46000 552000
3aM. HavaJbHUKA I1€Xa 110 1 32000 36800 441600
IMPOU3BOJACTBY
3aM. HavaJbHUKA I1€Xa 110 1 32000 36800 441600
MOJITOTOBKE MIPOM3BOJICTBA
Hastaib itk n71aoso- 1 28000 32200 386400
JUCTIETYEPCKOTO OI0PO
HauanbHUK TEXHOJIOTUYECKOTO 1 28000 32200 386400
010po
Hauanbrux Oiopo Tpyna n 1 28000 32200 386400
3apabO0THOI MIIAThI
HavanpHuK G10p0 TEXHUYECKOTO 1 28000 39200 386400
KOHTPOJIS
Crapmmii MacTep 4 20000 92000 1104000
Macrep 8 18000 165600 1987200
Crapunii SHepreTuK 1 20000 23000 276000
I'1aBHBIN MEXaHUK 1 20000 23000 276000
Hroro 21 294000 552000 6624000
Cnyxaiue
Tabenpyk 2 12000 27600 331200
CekpeTapb 1 12000 13800 165600
byxrantep 2 15000 34500 414000
3aBx03 1 13000 14950 179400
DKCIIEeAUTOP 1 12000 13800 165600
Yuérunk 3 30000 103500 1242000
Htoro 10 94000 208150 2497800
MOII
Kypbep 1 6000 6900 82800
Y6opumk 4 7000 32200 386400
Cropox 3 6500 22425 269100
Htoro 8 19500 61525 738300
BCEI'O 39 407500 821675 9860100

[TpuHATOE KOJIMYECTBO YIPABICHYECKOTO U 0OCITYKUBAIOIIETO TIEPCOHAA
npuBeeHO B Tabmuie 37.

Tabmuma 37 — CtpykTypa TpyAsSIIuXcs B IeXe
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VYV nenbHbBIA Bec B 001IEl
Kareropus nepconana KonnuecTBo venosek o
YHUCIIEHHOCTH, %
PaGoumne, Bcero 200 83,6
OCHOBHBIE 119 49,8
BCIIOMOraTelbHbIE 81 33,8
UTP 21 8,8
Cnyxarmiue 10 4.3
MOII 8 3,3
Hroro: 239 100

3.2. Opranu3anus ¥ IVIAHUPOBaHUe 3apadOTHOM IJIATHI

3.2.1 Pacuér honna 3apaboOTHOM IaThI

. Ni
Tcp = ).Tcr * (et
rue:
Ter.j - cTaBka pabodyero i-ro paspsina;
Nj— SIBOYHOE YKCIIO pabOYNX COOTBETCTBYIOIIETO pa3psa;
Ng— ssBOYHOE YMCII0 pabOUNX TaHHOW TPYIIIIHI.

®oH 3apabOTHOM MIIATHI MO KAXI0M rpymnme padouyux pacCUnuTHIBACTCA IO
dbopmyse:

31.¢ =Tcp ‘Hy (3apnnara no craske) u 31 ¢ c =3r.¢ + 43¢,

rzie 31.¢.c— 3apIuIaTa CIACNbIIHKOB;

A3¢ =3r1,¢ - (K= 1) - npupaboTok cenbuiuka (ko3pGUIUEHT BBITOTHEHHS

HOpM BbIpaboTkH K MOXXHO IpHHATH B mpenenax 1,5-1,3);
Hy— romoBeie 3aTpaThl BpeMEHH JaHHBIX paboYnX Ha

nporpamMmy. Hg = Nepp - Ty,
rae Nep— CTMCOYHOE YHCIIO pabounXx JaHHOU TPYTIIIBL;
Ty -—neiicTBuTenbHBIA GoH paboyero BpeMeHH pabodero, d.

®doH OCHOBHOM 3apabOTHOM TUIaTHI (32 OTpabOTaHHOE BpeMs) pabounx
Ka)XJI0W TPYIIBI pACCYUTHIBACTCS 110 hopMyIIe:
30c=3r.¢p.c 1 * Knp + Ker + Kyxom + Kyp+ Kpm,
re:
Kpp— K09 QHUIHEeHT IpeMUaIbHBIX 3aTPaT;
Ker— K03QQUIEeHT CTUMYTUPYIONTNX JOTJIaT;,

Jlnct
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Kxom— K0O3(QPUITMEHT KOMITEHCAIMOHHBIX JOIJIaT;
Kpp— K03bdHIMeHT mpoynx JoIiaT;
Kpn - paiioHHBIH KO3 HUIHEHT.

I[OHOJIHI/ITGJIBHa}I 3apa60THa;1 I1aTta BBIYUCIISACTCA 110 (l)OpMyJ'Ie:
3ocxKgomn

3pom = 100 '

roe:

Knon - K03 PULUMEHT A0N0NHUTENbHOM 3apaboTHON NaaThbl.

["ogoBoit pon 3apabOTHOM MIaThl OCHOBHBIX M BCIIOMOTATEIBHBIX Pa00UHX

paccuuThiBaeTcs no hopmyie:

3r.¢ = 3oct3g0n

Pacuet ¢)OH,£I,a 3apa60THoi/’| NNaTbl OCHOBHbIX N BCNOMOraTe/1IbHbIX pa60qu B Liexe npeactas/ieH B

Tabnnue 38.
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Tabnuna 38 — PacueT GoHa 3apab0OTHOM MIaThl OCHOBHBIX U BCIIOMOTATEIbHBIX Pab0YNX

§ g - 3aprutara 3a 0TpaboTaHHOE BpEMS, ThIC. PYO. 3apmutara, ThIC. pyo.
- = T
> g =t . D) o
S O = o o — e i =
2 3 °§ 5 i 5 z 2 % g % = s §
< 2 (OIS Q o g — E — = = = ) =2 F oo
VyacTok =8 3S | g5 a 5 E = E,ﬁ = 2 = o £ 9 & g=? F B 5 =
o sa| =& < S g S gs | 5 = 5 g % 8 2 - 58 |22
& T 3 3 5 8 2 o = B = e = s 0 o o = = o
5 | = 5 & o 3 =) 55| 25 g < 2 | BB g 22 | 2%
o | = 2 g = 8 5 = SR | 8 = g% | g S 22 B8
215 |af - = |2 | & 22 s | 2 | £7 18
ITnaBunsHOE 43 45,3 | 73272 | 3319,2 | 1327,7 | 9958 | 4979 | 3319 | 232,3 | 6704,8 | 7710,5 624 | 83345 | 6945 | 16,2
OT/ENEHHE
dopmMoBOUHOE 8 56,9 | 13632 | 775,7 310,3 232,7 | 1164 | 77,6 54,3 1567 1802,1 | 145,8 | 19479 | 162,3 | 20,3
OT/ENEHHE
Crepixnesoe 5 43 8520 | 366,4 146,6 109,9 54,9 36,6 25,6 740 851 68,9 919,9 76,7 15,3
OT/ENEHHE
Cwmecenpuroro
BUTEIILHOE 13 43 22152 | 952,5 381 2858 | 1429 | 95,3 66,7 1924,2 | 2212,8 | 179,1 | 23919 | 199,3 | 15,3
OTIIEeNEHHE
Otnenenue
BBEIOMBKH,
OUMCTKY 1 50 51,4 | 85200 | 4379,3 | 1751,7 | 1313,8 | 656,9 | 437,9 | 306,6 | 8846,2 | 10173,1 | 823,3 | 10996,4 | 916,4 | 18,3
TepMooOpaboT
KU JIUThSI
Hroro 119 24590,6 | 2049,2 | 17,2
Benomoratens | g1 | 464 | 24991 | g5246 | 26098 | 1957,4 | 978,7 | 652,5 | 456,7 | 13179,7 | 15156,7 | 227% | 175363 | 14614 | 18
HbIE paboune 6 6
Bcero 200 42126,9 | 3510,6 | 17,6




3.3 OTunc/ieHUs: B cOUMaIbHbIe (DOH/IbI

[Topsimok ymiaTsl CTpaxoBbIX B3HOCOB BO BHEOIOKETHBIE (DOH/IBI
onpenensaercs 3akoHoM OT 24.07.2009 Ne 212-@3 «O cTpaxoBbIX B3HOCAX B
[Tencuonnsiit poua Poccutickoit denepanyiu, ®oH COIUATIBEHOTO CTPAXOBAHUS
Poccuiickoit @eneparuu, OenepanbHbliii GoH 00s13aTEIBHOTO MEAUIIUHCKOTO
CTpPaxOBaHUS U TEPPUTOPHATBHBIC (HOHIBI 00513aTETLHOTO MEAUITMTHCKOTO
CTpPaxOBaHUS» U YaCTUYHO (efepabHBIMU 3aKOHAMH O KOHKPETHBIX BHJIaX
00s13aTeILHOTO COUANLHOTO cTpaxoBaHus. B 2013 1. mpuMeHsIOTCS ClieIytonme

CTaBKHU CTPAXOBbIX B3HOCOB:
- oTuncneHus B deagepanbHbin GoHA 06583aTENBHOMO MeAMLMHCKOro cTpaxosaHua (5,10 % ot

doHaa 3apaboTHOM NnaThbl);

- oTYncneHmns B PoHA coumanbHOro cTpaxoBaHusa Poccuiickont ®eaepaumm (2,90% ot poHaa
3apaboTHOM Nnathbl);

- oTyncneHua B MeHcMoHHbIN doHA Poccuiickon Deaepaumm (22% ot doHAa 3apaboTHOM naaThbl).

OTtuncnenus B couaibHble POHBI OT (POHAA OIUIATHI TPYJAa OCHOBHBIX U
OCTaJIbHBIX TPYIALIUXCS MPUBEACHBI B Ta0uIe 39.

Tabmuma 39 - Otyncienus B conuagbHble (GOHIBI

Otuucnenus B GOHJ, THIC. pyO. OtuucieHus B
®onp 3apaboTHOM COLIMAJIbHbBIE
. | Memnnimackoro | CommajabHOTO
TUTATHI [leHcroOHHBIH (bOHIBI, THIC.
CTpaxOBaHHUsI CTpaxOBaHHUsI py6.
OcHoBHBIE paboyue 1Mo
exy (24590,6) 5409,9 12541 713,1 7377,1
BcnomorarenbHbie
paboure 1o mexy 3858 894.,4 508,6 5261
(17536,3)
YnpasneHyeckuil u
obemyimBaronHA 2169,2 502,9 285,9 2958
MEPCOHAI IO LEXY
(9860,1)

JlanHble 1o oOiemy (GoH 1y 3apaO0THOM IIaThl ¢ YYETOM AOIUIaT U3 (oHa
noTpebieHus mpuBeeHbl B Tadauie 40.

Tabmuia 40 — O6mmii pou 3apabOTHOM TUIATHI TIO 1IEXY, THIC. pYO.

Buger nomaT u3 ¢oHma noTpedaeHus, ThIC.pyo. OO0t
Kareropun Enunospemen | Bosnarpaxn | Marepuans | Jlomnar por
PabOTHHKOB HBIE IPEMUA € HHE 3a Hasl IOMOIb Bl K 3apaboTHO
(5%) BBICTYTY (2%) oTmycky | ¥ IUIaThl
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(1%)
OcHoBHBIE ~ paboune
(24590,6) (24590,6) 1229,5 614,8 491,8 245,9 27172,6
BcnomorarenbHbie
paGoune (17536,3) 876,8 438,4 350,7 175,4 19377,6
HTP (6624) 331,2 165,6 132,5 66,2 7319,5
Cnyxamue (2497,8) 1249 62,5 50 25 2760,2
MOII (738,3) 36,9 18,5 14,8 7,4 815,9
Hroro 2599,3 1299,8 1039,8 519,9 57445,8

3.4. PacyeT KanuTANbHBIX 3aTPAT U AMOPTU3ALMOHHBIX OTYMCJIEHMIA

HPE)KAE BCero, onpeagenaem 6anch03yro CTOMMOCTb OCHOBHbIX d)OH,D,OB, BK/THOYAKOLYHO B cebn
3aTpaThbl:

- Ha BO3BeAEHWNE 34aHUN U COOPYKEHWIA;
- Ha NprobpeTeHne, AOCTaBKY M MOHTaXK 060pyL0BaHUS;
- Ha NpMOBpPETEHNE TEXHOIOTUYECKOM OCHACTKMY;

- Ha Np1MobpeTeHNe NHCTPYMEHTA U MHBEHTApS.

o . 3
CToMmocTb 34aHUA AMTENHOro uexa npuHumaem 3000 pybneit 3a 1 Mm™, CTOMMOCTb BbITOBbIX
. . 3
nomeeHnin — 3500 pybnen 3a 1 m™. 3aTpaTbl Ha 34aHME U ObITOBbIE MOMELLEHMA BblYMCASEM NO
dopmynam:

C3A = 'C3A,

C6.n. = "c6.0.,

DI (K
V35 1 V6.1, — 00bEMBI 31aHMs U OBITOBBIX TOMEILEHU, M3;
C311 U CO.11. — YJI€TbHAs LIEHA 3/1aHUs U IOMELIEHUH, TBIC.py6/M3.

Csx = 85000 - 3000 = 255 muH. pyo;
Con= 3500 -3500= 12,25 miaH.pyo.

Pacyér 3atpat Ha npnobpeTeHune, 4OCTaBKY, MOHTaX 060pyA0BaHUA M NOABEMHO-TPAHCMOPTHbIX
MEeXaHW3MOB BbIMNOJIHAEM N0 BEAOMOCTM 060pyA0BaHMA. 3aTpaTbl HA MOHTaX OCHOBHOIoO 060pyA0BaHUA
npuHMmaem 10%. 3aTpaTbl Ha NpUoBpeTeHME N MOHTaXK NOABLEMHO-TPAHCNOPTHOro 060pya0BaHMA
npuMHMMaem B pasmepe 60% OT CTOMMOCTM TEXHO/IOMMUYECKOro 060pyA0BaHMA.

3aTpaTtbl Ha UHCTPYMEHT M NpMCNocobaeHnsA NPMHUMAEM B KOIMYecTse
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200 py6. Ha 1 TOHHY roAHbIX OT/INBOK.

CTOMMOCTb X03MCTBEHHOIO MHBEHTAPA MOXHO NPUHATbL M3 pacyeTa 2000 py6. Ha oaHoro
paboTatoLLero.

AMOpPTU3ALNOHHbIE OTYMCAEHMA ONPEeSeNnATCA YMHOXEHMEM HOPMbl aMOPTU3aLMKM Ha
6anchosyro CTOMMOCTb OCHOBHbIX (I)OH[J,OB. MpuHUmaem cnegytowme 3Ha4eHUA HOPM aMOPTM3aLUN:

- ONA 303aHUIN N COOPYKeHUM — 2 %;

- ONA NNaBUAbHbIX neyver — 7 %;

- ANA TexHonornyeckoro obopyaosaHua — 9 %;

- ANA NoAbEMHO-TpaHCNOPTHOro obopyaosaHma — 10 %;
- ANA UHCTPYMEHTA M ocHAcTKM — 50 %;

- ANA XO3AMCTBEHHOIO MHBEHTapA — 10 %.

PesynbTathl pacyeToB KanuTaJibHbIX 3aTpaT M aMOPTU3aLMOHHbIX OTYUCAEHWN
npueeaeHbl B Tabaunue 41.
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Tabnunua 41 — PacyeTt KanutanbHbIX 3aTpaT M aMOPTM3aLUOHHbIX OTYUC/IEHMI

CTONMOCTb €IUHHUIILI OO01ast CTOMMOCTb, AMOpTH3aLIMOHHBIE
Mapka o0opymoBaHus THIC. PYO. OTUYHUCIICHUS
HanmeHnoBanue (Mozenp) Konunuectso Iena MonTax Beero Hopwa, % CyMmmMma, ThIC.
obopymoBaHus - py’6 THIC. TBIC py(’i ’ pyo.
.pyo. py6. .pyo.
31aHus U COOPYKECHUS 85000 3 32 MO 255000 5100
BriTOBEIE TOMENIEHUS 3500 3,532 M3 12250 245
Hroro 267250 5345
[leur aBMIILHAS UCT-6 4 1800 180 1980 7920 7 415,8
DopMOBOYHAS KapyCellb 3 950 95 1045 3135 9 282,2
DopMOBOYHAS JTMHUS NdJ172C 2 950 95 1045 2090 9 188,1
CrepxHeBas TMHUS J116X 1 500 50 550 550 9 49,5
Tepmuueckas neyb OKB2020 2 130 13 143 286 9 25,7
Tepmudeckast neyb OKB4023 2 150 15 165 330 9 29,7
JIByXBaJIbHBIN ABYIUICUHHA 4732 1 450 45 495 495 9 445
CMECHTEITh '
HInudoBanbHbI CTAaHOK GM75 7 80 8 88 616 9 55,4
["anToBOUHBIN Oapaban 314 2 120 12 132 264 9 23,5
Curo 6apabanHoe 175M 1 20 2 22 22 9 19
MIOJINTOHAJIbHOE ’
JlpoGemErHas kamepa 42735 2 400 40 440 880 9 79,2
MexaHnU3UpOBaHHBIN
KOMIUIEKC sl aOpa3uBHOMN 98516M 5 350 35 385 1925 9 173,2
3aUMCTKU OTIUBOK
CymuibHBIC TT€YH TIeCKa S610 2 190 19 209 418 9 37,6
BriOuBHas perierka 424 1 20 2 22 22 9 1,98
Htoro 18953 1546,9
Kpan mocToBoii 3 1000 600 1600 4800 10 480
NHCTpyMEHT M OCHAcTKa 4600 50 2300
X03. UHBEHTaph 47.8 10 4.8
Bcero 295650,8 9676,7
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3.5. Onpeaenenne 3aTpaT U NIJIAHMPOBAHUE Ce0ECTOUMOCTH

B cebecToMmMOCTb NPOAYKLUMM BKAKOUAIOTCA Caeaytowme rpynnbl 3aTpar:
- MaTepuanbHble 3aTpaThbl;
- 3aTpaThbl Ha onAaTy TPyAa;
- OTYMC/IEHUA Ha COLUMANbHbIE HYKAbI;
- amMopPTMU3aLMA OCHOBHbIX GOHAOO0B;
- Npoyne pacxogpl.
BblgenaioT ciegytolme Kateropum 3aTpar:
Mo ponu B cUCTEME YNpPaBAEHUS:
-NPOU3BOACTBEHHbIE;
-Henpom3BOACTBEHHbIE.
Mo uUX AMHAMWKeE, COOTBETCTBYIOLEN QYHKLMOHANbHBIM U3MEHEHMAM:
-NnepemeHHsble;
- NOCTOAHHbIE.
Mpoun3BoACTBEHHbIE 3aTPaThbl NOAPA3AENAOTCA HA 4 KaTeropuu:

- NMpamble 3aTpaTbl Ha MaTepKnasibl, KOTOPble BXOAAT B COCTaB KOHEYHOro MNPOAYKTa, T.e. Ha
LUNXTOBbIE MaTepuanbl;

- OnnaTa npamoro TpyZ4a, T.e. 3apnaTa OCHOBHbIX pabounx (pacxoabl Ha onnaty Tpyaa
OCHOBHbIX PaboymnX M OTYUMCNEHMA HA COLMANbHbIE HYXAbI);

- 3aTpaTbl Ha aMOPTM3aLMIO, PEMOHT M 06CAYKMBaHWE 060PYyA0BAHUSA, TEXHONOTNYECKYIO
3Hepruio 1 TonamBo;

- HaknagHble uexoBble M 3aBOACKME PACX0Abl.
OcHoBHas cebecToMMoCTb NPoAYKLMM 0bpasyeTca U3 CTOMMOCTM NepBbIX TPEX rpynn 3aTpar.

- HenpouseoacTBeHHble (0bLledmpmeHHbIe) 3aTpaThbl NOAPA3AENAOTCA Ha TOProBble, oblune 1
agMUHUCTPaTMBHbIe. OHM CBA3aHbI C 3aTpaTamMM Ha NPOAaKy NPOAYKLUMN U NOCTaBKY CbipbA, ONAaTy
3aBOACKON agMUHUCTPALMK, cyaebHble U3AePXKKK T.N.

CyMMa nmpou3BOACTBEHHBIX U HEMTPOU3BOACTBEHHBIX 3aTpaT 00pa3yeT
MOJIHYIO C€0ECTOUMOCTb.
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- NMepemeHHble 3atpathl (VC) M3MEHAIOTCA B LLeIOM W NPAMO MPOMNOPLMOHAAbHO BbIMYCKY

npoaykunun (BbII'IyCKy INTbA B TOHHaX). K HUM oTHOCATCA cneagyouwime 3atparbl:

- Ha OCHOBHbI€ M BCMOMOraTe/ibHble MaTepuanbl;
- Ha onnaTy TpyAa (nonHble 3aTpaTbl Ha ONAaTy TPYAA OCHOBHbIX pabouux);
- Ha TEXHOJ/IOTMYECKYIO SHEPruto (TONAnBo);

- Ha couManbHble HYXApbl;

- Ha UHCTPYMEHT.

MocTosAHHbIe 3aTpaThl He 3aBUCAT OT 06bema NPoM3BOACTBA (BbiNycKa Npoaykumnm). K Hum

OTHOCATCA cheaylouwne 3aTpaThbl:

- Ha onaaty Tpyda BCNOMOraTe/ibHbIX pa6ow|x, ynpaBaeH4YeCKoro n O6Cﬂy)‘KVIBaI-OLLI,eFO

nepcoHana;

- aMOPTU3ALMIO 34aHUI, COOPYKEHUIN, 06OPYA0BAHUA Y OCHACTKY;

- PEMOHT 060PYA0BAHUA N OCHACTKM.

3arpaThl HA PEMOHT U IKCIUTyaTaIli0 000pyI0BaHUS IPUBEICHBI B

tabnuie 42. llexoBble pacxo/sl puBeAeHbI B Ta0nuie 43. Kanbkynsanus
cebecTouMocTd | TOHHBI OTIMBOK MPUBE/CHA B TaOymIe 44.

JI144.03.04.755 113

N3m

Nuct

Ne nokymeHTa | Moanuch | Adata

Nuct

82




Tabnuna 42 — CMmeta pacxoJJ0B Ha PEMOHT M SKCIUTyaTalnio 000pyA0BaHUS

Cymma,
HanmeHnoBanue cTtaTbu 3aTpaT [Ipumeuanue
THIC.pYO.
Dkcmiyaranus 000pya0BaHUs 293,6 1% ot croumocTu 060pyAOBaHUS
Texkymuit peMOHT 000py10OBaHUS 1468 5% ot croumocTu 000pyIOBaHUS
Buyrpunpom3socTBenHoe 72,5 5 py0 Ha | TOHHY TOJHOTO JIUTHS
nepeMenieHne rpysa
HN3H0C MaJIOIEHHOTO U
OBICTPOU3HALTHBAIOILIET OCS 217,5 15 py0 Ha 1 TOHHY TOJTHOTO JIUThS
000pyT0OBaHUS
[Ipoune pacxosl 183,4 10 % ot oO11eit cymMMBbI pacxo0B
Hroro: 2235
Tabnnua 43 — CmeTa LEXOBbIX Pacxon0B
Ha 1 T mutes Cymma Ha
Cratps B0
KonuuectBo | IleHa, Thic. CymmMma, Mporpammy,
, KT pyo. TBIC. pYO. TBIC. PYO.
3arpaThl Ha OIJIaTy BCIOMOTaTeIbHBIX
pabounx, yrpaBIeHUYECKOTO U 1,32 30273,2
00CITy>)KMBAIOIIETO MepcoHaIa
OTuucieHus Ha COMAIIbHBIC HYKIbI 0,36 8219
AmopTH3anus 31aHUs U X03. UHBEHTaps 0,23 5349,8
3arpartsl Ha HUOKP,
palMoHAIN3aTOPCTBO U 0,09 2173,8
MU300peTaTeNIbCTBO
Pacxonpl Ha oxpany Tpyaa 0,2 4655
CTOUMOCTb BCIIOMOTATENbHBIX 1092 251160
MaTepuajoB
- necok 1KO16A 2666,1 2,2 5,9 135700
- pere”epar 761,7 4,1 3,1 71300
- cmoiiel OD-1 190,4 5,2 0,99 22770
- MApaTOoJIyoJIacynb(hOKUCIOTA 190,4 4,9 0,93 21390
Hroro 13,12 301830,8
TparcnopTHBIN HAJIOT 0,02 574,5
[Tpoune pacxos 1,97 45360,8
HToro nexoBbIX pacxo0B 15,11 347766,1
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Tabnnua 44 - Kanbkynauma ce6ectoMmoctut 1 TOHHbI FOAHbIX OTIMBOK

Ha 1 T nutes Ha nporpammy
- R . .
[ = ] = o} &)
= = /M ~~ - . m E
CraTbu 3aTpar E % § % E % § - O
5 c% ; < En S ; g E
= = o O A = =
3 S = 3 =
A = = Q
ChIpbe U OCHOBHBIC MaTEPHUAJIBI
Uyryn T 4 11 4,7 84 9,306
CranpHON 10M T 6 18 0,4 11,30 314,604
OTx0abI MPOU3BOACTBA T 30 0,6 8,530 0
XKenesnas pyna T 2,446 1,5 19 12,00 8
depocunuiumii 0,716 30 0,9 3
deppomapraneil 2,166 6,5 1,200 0,184
AnroMuHuH T 0,1 1,7 0,14 0,32 0,19
Deppoxpom 1,25 2,8 3,5 0,9 0,32
Hroro 4,667 85 90,10 1215 3213,921
Otxoms! 0,58 10440
Yrap u norepu T 0,028 432
Hroro 95 14,5
Omurara Tpyaa OCHOBHBIX pabovmx 1,18 27172,6
OTYKCIIEHHS Ha COLUATIbHBIC 032 73771
HYK/IbI ' '
TexHonormieckas I 117 | 1450 | 1697 | 26910 390195
AJIEKTPOIHEPTUs kBT1/y
DHeprus Ha TEXHUYCCKUE HYKIbI: 003 791 022 690 4974.9
- 3 ) ) ) 1
Boxa mieM® | 009 | 600 | 054 | 2070 12420
- Cxatblid BO3yX
Pacxoznp! Ha TOATOTOBKY U
OCBOEHHUE MTPOMU3BOJICTBA 66,5 15289768
Pacxonbl Ha peMOHT U
SKCILIyaTalUio 000pyI0BaAHUS 0.1 22308
OT4HCICHHS Ha aMOPTHU3ALIUIO 006 13433
000pyI0BaHUS] ' '
OcHoBHas ce0ECTOMMOCTE 95,39 2193970
IlexoBbIe pacxobl 15,11 347766,1
IlexoBast ce0CCTOMMOCTD 110,5 2541736,1
O0111e3aBOJICKHE PACXOIBI 1,7 39024,8
[IpousBoacTBEeHHAA
ce0ecTOMMOCTh 1122 2580760,9
HenpowusBoacTBeHHBIE pPacX01bl 1,7 38711,4
[Tonnas cebecTOMMOCTD 113,9 2619472,3
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3.6. PacueT mi1aHOBBIX MOCTOSIHHBIX U NepPeMEHHbIX 3aTPaT

MocTosHHbIe 3aTpaTbl CKNAAbIBAOTCA U3 CNEAYIOWMNX COCTABAAOLLMX:
FC=FC1+FC2+FC3+FCq+FCs+FCg+FC7+ FCg;

roe:

FC — oTuncneHms Ha amopTusaumio 06opyaoBaHNA, 30aHUINK

COOpPYKEHUN;

FC2 — oTuncneHma Ha aKkcnayaTaumio U pemMoHT 060pyAoBaHUA;

FC3 — 3aTpaTbl Ha onaaTy BCNoMoraTe ibHbIX paboumx, ynpaBaeHYeckoro u 06Cay»KMBaoLero

nepcoHana, NatC OTYNCNIEHUNA HA COUUNaNbHbIE HYXObI;

FC4 — 3aTpaTbl Ha HUOKP, pauMoHann3aTtopcTBo 1 M306peTaTensCcTBo;

FC5 — pacxoabl Ha oxpaHy Tpyaa; FCe — npoumne uexosble pacxoapl; FC7 — obwesaBoackue

pacxoabl;
FCg — HeENpon3soAaCTBeEHHbIE pPacXodbl.

3Ha4yeHuA 3aTpart 6EDYTC’FI M3 COOTBETCTBYHOLLUUX cTaTei Ka/ZlbRyaunnm cebecToMmoCcTM U CMeTbI
LexXoBblX pacxo4oB.

FC=9473,1+2230,8+30273,2+2173,8+4655+347766,1+39024,8+38711,4 = 474308, 2TbIC.p.
CpeaHue yaenbHble MOCTOAHHbIE pacxoapl pasHbl: AFC = FC/M,
rae M —rof0BoMi BbINyCK FOAHOTO INTbA MO NPOrpamme Lexa, T.
AFC = 474308,2/16500 = 28,7 TbiC.p./T.
Janee nponsBoamMm pacyET nepemMeHHbIX 3aTpaT no popmyne:
VC=VC1+VC2 +VC3 +VCq + VCs + VCg,
roe:
VC1 — cymmapHble 3aTpaTthbl HA CbipbE U OCHOBHbIE MaTepUanbl;
VC2 — 3aTpatbl Ha ONAaTy TPyAa OCHOBHbIX PAaBOUYMX M OTYMCAEHUA HA COLMANBHBIE HYXKAbI;
VC3 — 3aTpaTbl Ha TEXHO/IOMMYECKYHO SHEPTUIO;

VC4 - 3aTpaTtbl Ha TEXHUYECKOE NCNOJIb30BaHNE BOAbl U CXHATOIo BO3A4yXa;

VC5 — 3aTpaThl Ha BCIIOMOTATEIbHbBIE MaTEPUAIBI;
VCg — TPpaHCNOPTHbIM Haor.
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[JaHHble ana pacyéta nepemeHHbIX pacxonos H6epyTca U3 COOTBETCTBYHOLLMX CcTaTel Tabanubl 33.
VC =169859,1+34549,7 + 390195+17394,9 +251160+574,5= 863733, 2TbIC.p.

CpeaHue yaenbHble nepemeHHble pacxoabl (Ha 1 T rogHoro antba) pasHbl: AVC= VC/M,

AVC =863733,2/ 16500 = 52,3 TbiC.p./T.

O6wme rogosble 3aTpaTbl paBHbl: TC = FC + VC, To ecTb: TC = 474308,2+ 863733,2= 1338041,4
TbIC. p.

Obwme cpegHMe yaenbHble 3aTpaTbl PaBHbI NOHOW ceb6ecTOMMOCTN TOAHOTO NTbA:
ATC =AFC + AVC,

ATC = 28,7 + 52,3 = 81 TbIC. p./T.

3.7. llenooOpa3oBaHue

HpI/I YCTAHOBJICHHWH IICH HA MPOAYKIHIO UCIIOJIB3YIOT CICAYIOIMINE MCTOAbI

HCHOO6paSOBaHI/I$II
- obecnevyeHme 6e3ybbITOYHOCTU U NOAYYEHWNE NPUDBINNK;

- YCTaHOB/1eHUE UeHbl, ncxoga n3 LeHHOCTU TOBapa;

- OPUEHTAL IO Ha N34ePHKKU NPON3BOACTBA.

Paccunraem nieny o dopmyne: P =1,9-S,
rae:S — ce0eCTOMMOCTh TOHHBI TOJTHOTO JIUThS, THIC. P.;
P=1,9-113,9=2164tsIC. p.

[IpumeM 1leHy Ha TOHHY FOJAHOTO JIMThA U3 ciuiaBa CY25, paBHYyIO
220000 p. Joxox oT mpoJax ONpeaeuM o GopmyJe:

A =P-Q,

rje:

JI — moxox oT mpoaax, TeIC. p.;

P — nena mponykuuu, p.;

Q — o0beM Mpou3BOJICTRA, T.

J=220-16500= 3630000 TbIC. p.
[IpubbLIHL onpenenuM 1o hopmyiie:

All=]1-B.3.,

riae: B.3. — BajoBbIe 3aTpaThl = MOJHOM CE0ECTOMMOCTH, THIC.D.

AIT= 3630000 — 2619472,3 = 1010527, 7 ThIC.]D.

Nuct
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3.8. Pacuer koMMepueckoii 3(Pp(PeKTUBHOCTH NMPOEKTA

Mprmem pacyeTHbIN CPOK peanmsaumm npoekta — 3 roga, T.e. 12 kBapTanos. CoopyeHue uexa
NPOXOAMT B HECKOJIbKO 3TanoB. CTPOUTENbCTBO 34aHMA — TpM NePBbIX KBAapTasia. B nepsom KBapTane
pacxoayetca 30 % KanuTanbHbIX 3aTpaT Ha CTPOUTENIbCTBO 34aHUA, BO BTOopom — 30 % 1 B TpeTbem
kBapTane —40 %. MpnobpeTeHne M MOHTaxK 060PyA0BaHUA, NOABEMHO-TPAHCNOPTHbIX CPeACTB,
npuobpeTeHne 0CHACTKK, XO3ANCTBEHHOTO MHBEHTaPA M NPOYMX CpeacTB ocywecteaseTca B 3,4 1 5
KBapTanax. B tpeTbem KBapTane pacxoayetca 20 % cpeacTs, B YeTBepTOM KBapTane — 60 % n B naTom
kBapTtane — 20 %.

BbINyCK /IMTbA HaYMHAETCA B YETBEPTOM KBapTae, NPMHATYIO MOWHOCTb Mpp. ks(BbINYCK MTbA
Mnp.r= 16500 T, Mnp.ks = Mnp.r/ 4 = 16500 / 4 = 4125 T) Ha4MHaIOT AOCTMraTb C NATOrO KBapTana. B
YeTBEPTOM KBapTase BbIMyCK NTbsA ByAeT cCOCTaBNATb Mnp.ks* 0,5 =4125-0,5 = 2062,5 T; B nATOM
KBapTane - Mnp.ks: 0,75= 4125 - 0,75 = 3093,75T; B WeCcToM v NocNeAytoLmMX KBapTanax -
Mnp.ks=4125T.

[na Hayana peannsaummn npoekTa Tpebyerca NpMpocT 060pOTHLIX GOHAOB Haco3gaHue B
TpeTbeM KBapTasie He06XO4MMbIX 3aNacoB OCHOBHBIX M BCMOMOTraTe/IbHbIX MaTepranoB. CymmapHblie
MHBECTULMOHHbIE U3AEPKKM HA NMPOEKT CBOAMM B Tabauue 45

Tabnuua 45 — PacnpeaeneHne HeobxoaMMbIX UHBECTULMI B OCHOBHbIe M 060POTHbIE cpeacTBa

AJipec MHBECTULIUIMA MuBectrimuy no kBaprajgam, MIH.p.
1 2 3 4 5 6 Bceero
1. CTpouTenbCTBO 3aHUs 80,2 | 80,2 | 106,9 - - - 267,3
2. [IpuoOpereHre U MOHTaX - - 5,2 15,7 | 5,2 - 26,1
Hroro 80,2 | 80,2 | 114,1 | 15,7 | 5,2 - 2954

B Tabnmue npuHATLI cheaytowme obosHaveHma: MOK1 — KanuTanbHble 3aTpaThbl Ha
CTPOUTENLCTBO 34aHUA U BbITOBbIX MOMelLeHni; MOK2 — KanuTanbHble 3aTpaTbl Ha npuMobpeTeHue u

MOHTaX 060py0BaHUA.
0O6wmit 06bEM HEOHXOANMBIX MHBECTULIUI PaBEH:
MOK = MOK1 + MOK2 + 1NO,
rae MO — nHBecTUUMKM Ha NPUPOCT 06OPOTHBIX CPEACTB.

OnepaTtMBHbIN NAaH NPOM3BOACTBA NpUBeAEH B Tabauue 46. Mprumem 06bem COBCTBEHHbIX
cpeacts NPC = 0,6 - MOK. OcTanbHble cpeactsa B o6beme 0,4 - MOK pacnpeaensaotca mexkay
NpUBAEYEHHbBIMU U 3aeMHbIMU cpeacTBamm, T.e. MOK = UDC + UDTp + ND3.

Ta6nuna 46 — OnepaTUBHBIN MJIaH MPOU3BOCTBA
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[Tokazarenn KBapramnsl

4 5 6 7 8 9-12
1.PEIHOYHBIN ITOTEHIIA 11eXa,T. 2875 | 43125 | 5750 | 5750 | 5750 | 1000
2.I1lena 1 TOHHBI TOJTHOTO JIUTH, 220 | 220 220 | 220 220 220
TBIC..
3.00bEM mposiak, THIC.T. 2875 | 4312,5 | 5750 | 5750 | 5750 | 16500
4.]Jlonst mpennpusTys B 0,5 0,75 1 1 1 1
OTpaclieBOM PHIHKE
5.00BEM TPON3BOJICTBA, THIC.T. 2875 | 43125 | 5750 | 5750 | 5750 | 16500
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[IpuBnedyeHHBIC CPEACTBA MOJYYArOT 3a CUET BBITYCKA U MTPOJIAXKH
OOBIYHBIX aKIIUH.

3aeMHBIN KanuTal NpenoiaracT BO3BpaT CPEJCTB U BHIIIATY IIPOLIEHTOB.

[Ipenmy1iiecTBOM MCIIOIB30BAHUS 3a€MHBIX CPEJICTB SBIISIETCS UCKIIOUEHUE
MPOIEHTHBIX BBITIJIAT 32 KPEIUT U3 BAJIOBOW MPUOBLIH, TIPH pacueTe
Hayioroo6yiaraemoii npuosLIH. [Ipumem craBky Ha kpeauT — 100 % romoBeix (25
% B KBapTai) ¢ mokBapTaabHoi Beiriaroi, UPIIp = 0,25 MOK u Hd®3 = 0,15 -
NOK.

B tabnune 47 npuBeaeHbl HICTOYHUKY (DMHAHCUPOBAHUS.

Tabnuna 47 — cTOUHUKN (PMHAHCUPOBAHUS

HanMeHOBaHME Pacrnipenenenue BnoxkeHU 1o KBapTaiam, MJH p.

HCTOTHIKA 1 2 3 4 5 6 Bcero
1. CobcTBeHHEBIE 80.2 80.2 167 i i ) 1771
Cpe/cTBa
2. IlpuBneueHHbIE i i i 73.9 i i 73.9
Cpe/cTBa
3. 3aemMHBIC CpeCTBA - - - 22,2 22,2 - 44 .4
Hroro 80,2 80,2 16,7 96,1 22,2 - 289,3

[Tnan npuBICUYCHUS U TTOTAIICHUS KPEIUTHBIX CPEACTB TPUBE/ICH B
tabmnuriie 48.

Tabnuua 48 - [1nan npuBiieyeHUs U OTAIIEHUS] KPEIUTHBIX CPEJICTB

Pacnipenenenue mo kBapTaiam, MJTH p.
HaumenoBanue onepanuu

4 5 6 7 8 9-12
1. [IpuBneyeHue KkpeauTa 222 222 - - - -
2. I[oramenue kpeaura - - - - - 44 4
3. dunHaHCOBBIE H3IEPKKHU - 5,6 11,2 11,2 11,2 .
(TIPOIIEHT 3a KPEIINT)
Hroro 22,2 27,8 11,2 11,2 11,2 44 4

an peannsatmn NpoeKTa OCyLECTBNAKOTCA TPU BUAA AEATENBHOCTU: NHBECTULUNOHHAA,
onepaunoHHaa n CI)VIHaHCOBaH. B KaXXa4om 13 3TUX BUAOB AeATE/IbHOCTU MOMKHO Bbl4Ee/INTb MPUTOKU U
OTTOKM AeHEeXHbIX CPeACTB.

MHBECTUUMOHHAA AeATEeIbHOCTb — 3TO AeATEe/IbHOCTb NpeaAnpUATUA NO BKAAAbIBAHUIO
COBCTBEHHbIX cpeacTs 1 npuBaeyvYeHUIo YyXKmnx cpeacrts.

OI'IepaLI,MOHHaﬂ AeATENDbHOCTb — AEATE/IbHOCTb NO NPOU3BOACTBY NPOAYKLUN. ®duHaHcoBasA
AeATeNbHOCTb CBA3aHa C npuBsie4yeHNeEM COBCTBEHHOrO KanuTana, KpeauTos, C norawieHnem

3a[10/1XeHHOCTElN No KpeauTam, C Bbinaatamu AMBUAEHIOB.
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[laHHble No onepaunoHHOMN, MHBECTULIMOHHOW U PUHAHCOBOM AEATENbHOCTU NPUBEAEHbI B
Tabnmuax 49, 50 u 51.

Ta6auma 49 — JlaHHBIE 10 HHBECTUIIHOHHOM JCATEIIbHOCTH

HaumeHnoBanue Pacnpenenenue o KBapTajgam, MIIH.D.
nokasaresst 1 2 3 4 5 6 7 8 9-12
[TocTynenus oT mpogaxu 739

AKTHBOB (aKIuii) '

3arparsl Ha IPHOOpPETEHHE

AKTHUBOB

Hroro 73,9

Tabnnua 50 — [laHHble No $MHAHCOBOM AeATENbHOCTH

Pacnipenenenue no kBapTaiam, MIH.p

HaunmenoBanue
frokazares 1 2 3 4 | s | 6| 7 |8 912
CoOCTBEHHBIN 80,2 80,2 16,7 i i i
KaIuTal
3aeMHBIE CpEICTBA - - - 222 | 22,2
W3nuiek cpeacts 80,2 80,2 16,7 2,2 2,2

Nuct
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Tabnnua 51 — [laHHble No onepauMoHHON AeATebHOCTH

Pacnpenenenue o kBapraiam

ITokaszarenn 13 2 5 6 7 8 9-12
1. O6bém - 2875 43125 | 5750 5750 | 5750 16500
HpOI/I3BO,Z[CTBa, T.
2. llena mpoayKiuy, - 220 220 220 220 220 220
TBIC../T.
3. Jloxox oT mpojax, - 632,5 948,8 1265 1265 | 1265 5060
MIJIH.p.
4. Hasor Ha
110GARICHEYIO - 126,5 189,8 253 253 253 1012
CTOHMMOCTB, MJ'IH.p.
5. Hanoru u c6opsl, - 9,5 14,2 18,9 189 |18,9 79,9
MIJIH.p.
6. BastoBbie 3arparsl, - 327,4 491,2 659,9 |654,9 |654,9 |2619,5
MIJIH.p.
7. BanoBast mpu0bLb, | _ 178,6 267,8 352,1 [352,1 |352,1 |14285
MIJIH.p.
8. PesepBHEIi QoH/, - 16,5 24,3 31,6 30,1 30,1 118,9
MIJIH.p.
9. PesepBHbIit hoHT
HAPACTAIOIIHM HTOTOM, | - 16,5 40,8 72,4 102,5 |132,6 | 2515
MJIH.p.
10. ®onx pazsutus, - 139,9 199,3 2529 |210,6 |210,6 |7726
MJIH.p.
I1. Hanoroobsnaraemast | 12,7 30 48,7 925 |925 457,1
MPUOBLIL, MITH.D.
12. Hanor Ha ipu0bib, | 4.4 10,5 17 324 |324 159,9
MIJIH.p.
13. Yucras npubbLIb, - 164,7 243,1 316,2 300,8 | 300,8 1188,6
MIJIH.p.
14. ®ounn - - - - 30,1 30,1 188,9
noTpeOIeHuUs, MITH.p.
15. ©oun HakomieHus, | . 139,9 199,3 2529 |2106 |210,6 |772,6
MIJIH.p.
16. ®oug HAKOIUIEHUS
HAACTAIOIIHM HTOTOM, | - 139,9 339,2 592,1 |802,7 |1013,3 | 17859
MJIH.p.
17. AuBUAEHIBI, MIH.D. | - 8,2 19,4 31,6 30,1 30,1 178,3

Hanor na no6asnennyto croumocts (HC) mpunst 20 % ot noxona, a
HaJIoru U cOOophl B34THI B pazmepe 1,5 % ot goxoaa. OTuuciaeHUs: B pe3epBHBIM
bonp saBist0oTCA 00s13aTenbHbIMU. HaunHas ¢ 4 kBaprana, NpuMeM OTYHCIICHHUS B
pe3epBHbId houA 10 % ot yucTtoit npudsUM. DOoHI TOTpedIeH s 10 7 KBapTaia
nmpuMeM paBHBIM HyIt0. C 7 KBapTana oTYuciaeHus B (OH MOTPEOICHUS COCTABAT
10% ot yucToi mpuOkHLIN.

Nuct
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Hakonienue pesepBHOro (oHa MPOM3BOIUTCS 10 TE€X MOP, TOKA OH HE
nocturHeT 15 % ot ycraBHOTO KanuTana. [loka e Oyner obecrieueHa
MOJIOKUTEIbHAS PA3HULIA MEXTy IPUTOKOM U OTTOKOM JICHEKHBIX CPE/ICTB, BECh
(boH1 HAKOTUIEHUsI OYJIET HAMIPABIIATHCS Ha PEaTu3alnio MIPOEKTa.

Banosas npu6sib onpenensercs no popmyne BIT= 0,81 — B3,

rae B3 — BajoBkie 3aTpaThl C y4€TOM OTUYHUCICHUH 1O %-M CTaBKaM 3a
KpEIHT.

Pacuer uncToi mpuObLIM NPOU3BOIUTCA MO (POpMYyJIE:

_ (BI-HO)+(1—100)

1-(1-K; —Kp)# oo
rje:
BII — BanoBas npuObLIb, MIIH.P.;
HC - cymma Hanoros u cOOpoB, MITH.p.;
HII — nanor Ha npuObBLIL, MIIH.D;
K1 u K2 — monu ot uncroit npulbum, oTancisieMbie B (OH MOTpeOIeHUs U

TUBUJICHBI, MJTH.p. (3HAYCHUS IPUBEACHBI B TAOIHIIE 52).

Tabnunuya 52 — 3HaueHus KoapopuumeHToB K1 n K2

Koapodumunent 4 5 6 7 8 9-12
K1 0 0 0 0,1 0,1 0,1
K2 0,05 0,08 0,1 0,1 0,1 0,15

Hanoroo6naraemyro npuObuIs onpeaesuM mo GopMmyiie:

HOII=BII - HC — P® — ®P,

rae:

®OP-donn pazsutus (mpumem ero paBHbIM (oHaoM HakorieHus: GH),

P®-pesepBHsiit hoH.

PesepBubiii pona paccunteiBaeM o Gopmysie: GP = 0,1 - YII.

®onpn noTpedieHus paccunthiBaeM o Gopmyse: GIT = K71- UIl.

OTuncienns Ha TMBHUICH Bl paccuuThiBaeM 1o popmyne: 1 = K2- UIl.

®onp HakorieHus (hoHIa pa3BUTHS) pacCUYUTHIBaeM 1o hopmyre:

O®H =4Il - ®P - /1.
B tabnumax 53,54,55 npuBeneHsl JaHHBIE 110 IPUTOKAM M OTTOKAM

JIEHEKHBIX CPEJICTB B MEepBbIE 12 KBApTAJIOB peaIn3aluu IPOeKTa.
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Tabnuua 53 — PacyeTr YncTbiX AeHEXKHbIX MOTOKOB

JleHexKHbIe IOTOKU, MJIH P.

ILGHG)KHBIG IMMOTOKH B KBAapTaJibl UYHBECCTUIIMOHHOTI'O II€pHUoaa, MJIH.P.

1 2 3 4 5 6 7 8 9-12
I. OnepannonHas 1eATEIbHOCTh
1. IIpuTOK HANUYHOCTH - - - 139,9 339,2 592,1 802,7 1013,3 1785,9
[Toramenue 3a10J15KEHHOCTH 32 KPEIUT - - - - - - - - -44.4
Pacxopl Ha OCHOBHBIE CpPE/ICTBA -80,2 -80,2 -16,7 -96,1 -22.2 - - - -
4. YucTsli 1eHEKHBIA IOTOK -80,2 -80,2 -16,7 43,8 317 592,1 802,7 1013,3 17415
II. ®uHaHCOBas 1EATEIBHOCTD
[Tputok
5. CoOCTBEHHBIN KanuTan %02 %02 o1 - . . .
6. 3aeMHBIE CpEICTBA - - - 22,2 222 - - - -
7. YUCTBIN NEHEXKHBIA IIOTOK 80,2 80,2 16,7 22,2 22,2 - - - -
III. MaBecTHIIMOHHAS NEITENLHOCTE
IIpurox
8. [locTyruieHust OT MPOJaKu aKTUBOB (AKITUHN) - - - 73,9 - - - - -
9. YncThll J€HEKHBII TOTOK - - - 73,9 - - - - -
10. U3numek cpencTs 0 0 0 139,9 339,2 592,1 802,7 1013,3 1741,5
11. Cymmapnas notpeOHOCTh 0 0 0 0 0 0 0 0 0
12. Canbio Ha KOHeL Mecsla 9 479,1 1071,2 | 1873,9 2887,2 4628,7
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Tabnnua 54 — Pacyét uncToro ANCKOHTUPOBaAHHOIO 3ddeKTa

KBapraner
HaumMmeHoBaHue TToKka3aTems

1 2 3 4 5 6 7 8 9-12
1. YuCTBIN JEHEXKHBIN MMOTOK, MITH.D. 0 0 139,9 339,2 592,1 802,7 1013,3 17415
2. Koaddunuent quckonra ot 1 0,855 0,731 0,624 0,534 0,452 0,39 0,335 0,178
3. UuCThI JUCKOHTHPOBAHHBINA MOTOK, MITH. . 0 0 0 87,3 181,1 | 267,6 | 3131 339,5 309,9
4. YuCThlii TUCKOHTUPOBAHHBIM MOTOK HAPACTAIOIIUM HTOIOM,

0 0 0 87,3 268,4 536 849,1 1188.6 1498,5
MJIH. .

Tabnnua 55 — JUCKOHTUPOBaHHbIE 3HAaYEHMA MHBECTULLUI
HNuBectuiuum o kBapraiam
HanmeHnoBanme mmoxkazareinst
1 2 3 4 5

1. CymmapHble UHBECTULIMH, MIIH.]. 80,2 80,2 16,7 96,1 22,2
2. JIMCKOHTUPYIOIINHA MHOXHTEb, Ot 1 0,855 0,731 0,624 0,534
3. IMCKOHTUPOBAHHBIE MHBECTUIIUN, MITH.D. 80,2 68,6 12,2 59,9 11,9
4. INCKOHTHPOBaHHBIC MHBECTHUIIMH HAPACTAIOIIUM UTOT'OM, MITH.]P. 80,2 148,8 161 220,9 232,8
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3.9. loka3arenan 3pPpekTHBHOCTH

MoKasatensimm spPeKTUBHOCTM NPOEKTA ABNAIOTCA:

1) Ynctbll AUCKOHTMpPOBaHHbLIM goxon (Y4/[) B KoHue nepuoaa (9 —12 keapTanbl). Y44
onpeaenaeTcs Kak pasHOCTb AaHHbIX MO YUCTOMY AUCKOHTUPOBAHHOMY 3GGEKTY S M AaHHbIX NO
AVCKOHTMPOBAHHbIM 3HAYEHUAM UHBECTULMI Ha KoHel, nepuoga K:

4440 =S-K,
roe:
S — cymmapHOe AMCKOHTMPOBAHHOE 3HaYyeHWe AEHEXKHOro MOTOKa B KOHLE nepuoaa;
K — cymmapHoOe AUCKOHTUPOBaHHOE 3HaYeHUe MHBECTULMIA.

Yyan4d =1498,5-232,8 = 1265,7mnH.p.

2) NHaekc poxoaHoctu (M) onpeaensetca no popmyne:
na =S/K,
na =1498,5/232,8 =6,4.
NA > 1, chepoBateNlbHONPOEKT cumTaeTcA 3PPEeKTUBHbLIM.
B Hawem cnyyae cpok OKynaemocTv COCTaBAAET NOYTH 5KBapTanos.
[ona cobCTBEHHBIX CPEACTB NPEANPUATUA B MPOEKTE COCTaB/AET:
(177,1/289,3)-100% = 61 %.

3) Touka 6e3yHbITOYHOCTN — 3TO 3HAYEHNE MUHUMA/IbHOTO 06bEMA BbINyCcKa NPOAYKUMK, NpU
KOTOPOM [OCTUFAeTCA KHyNeBasA BanoBasA NPUOLINbLY (40X0A4 OT NPOAANKM PABEH U3LEPKKaM
npousBoAcCTBa).

TouKa 6e3ybbITOYHOCTU paccunTbiBaeTCA No popmyne:

Qxp = FC/(P - AVC),
rae FC — mocTostHHBIC 3aTpaThl, MITH.P
P — nena ogHOM TOHHBI TOAHOTO JIUTHS, MITH.P.;
AVC — cpennue yaenbHble IEPEMEHHbBIE PACXOIbl, MIIH.]P.
Qkp=474308,2/ (220 — 37,6) = 2600,4 T <14500 T, T.€. BBIIYCK OTJIUBOK
MPEBBINIAET TOUYKY 0€3yOBITOUHOCTH.
B tabnuie 56 npuBeaeHbl TEXHUKO-3KOHOMUYECKHE MMOKa3aTeIH MPOEKTA.

Taomura 56 - TeEXHUKO-DPKOHOMHUYECKHE IT0KA3aTEIN LIEXa
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ITokazarenn

Enunnna nzmepenus

Bennunna nmokasarenei

1. 'oioBO# BBINTYCK MPOIYKIIUN T. 14500
2. Beixox romHoro % 70,5

3. HucneHHOCTh paboTaroLINX, BCETO qel. 239

B TOM YHCJIE: OCHOBHBIX ye. 119
BCIIOMOTaTeNbHbIX Yell. 81
UTP Yell. 21
CITy>KaIIuX qel. 10
MOIT Yell. 8

4. ®oHJ1 OCHOBHOM 3apa0OTHOM MIIATHI THIC.pYO. 57445,8
5. KanuranbpHble BIOXKCHUS THIC.pYO. 293384,8
6. CebecTonMoCTh TBIC.pYO. 2619472,3
7. Ilpu6bu1b TBIC.pYO. 2440527,7
8.91 MITH.pYO. 1265,7
9. U] 6,4

10. Cpoxk okynaeMocTu roJt ~1,25

B nanHO¥ 9acTu AUIIIOMHOTO MPOEKTa OBLIM MPOBEICHBI PACUETHI
s PekTUBHOCTH TTpoeKTa. bbIIO paccunTaHO KOJIMYECTBO pabodyux, POHABI
3apabOTHOM TJIAThI, 3aTPaThl HA CTPOUTETHLCTBO 37JaHUS U IPHOOPETCHHE
obopynoBanus. Mbl paccunTay MOJHYIO c€0€CTOMMOCTh MPOAYKITH, KaK Ha
TOJIOBYIO IIpOTrpamMMy, TaKk ¥ Ha OJHY TOHHY OTJIHBOK.
[Ipoananu3npoBaB pacyeThl, MbI MOKEM CJIEIAaTh BBIBOI, YTO

pa3pabaTbIBacMOE MPOU3BOACTBO SBIISCTCS MIPUOBLIHHBIM.
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4. BESOITACHOCTbD U OKOJOI'MYHOCTb ITPOEKTA

4.1 be3onacHocTh TPy/aa

JlnTeitHoe NPOU3BOACTBO XapaKTepusyeTca Hanmumem 601bLIOTo KOAMYECTBa BPpeaHbIX M OMNacHbIX
NPOM3BOACTBEHHbIX GAKTOPOB, MMEIOLLMXCA Ha BCEX YYACTKAxX MPOM3BOACTBEHHOIO NpoLecca.
HeyznoBneTBopuTE/IbHOE COCTOAAHME OXPAHbI TPYAA OKa3biBAET BJAUAHUE HE TOJIbKO Ha TPYAALMXCA,
HenocpeacTBEHHO 3aHATLIX HAa 3TOM NPeANpPUATUKN, HO U Ha OKPY»KaloLLyto ero cpedy. s co3aaHus
HOPMasIbHbIX YC/I0BUIA TPYAa, NPeAoTBPALLEHNA HECYACTHBIX ClyYaeB U NPOodeccroHabHbIX 3a601eBaHNN,
60/1bWOe 3HaUYeHne nmeeT obLiee yCTPOWCTBO NpeanpuAaTus. BHeapeHue B Npon3BoACTBO aBTOMATU3ALUN
Ha Hanbonee BpegHbIX M OMACHbIX 414 340P0BbA NOAEN Yy4aCTKax NO3BOAAET OTKA3aTbCA OT NPUMEHEHUA
py4Horo Tpyaa. CTporoe pasrpaHuyeHve NPon3BOACTBEHHbIX Y4aCTKOB WMCK/OYAEeT Bo3aencTame pakTopos
TEXHOJ/IOrMYECKOro NPOLLECCa OA4HOTO YYacTKa Ha paboumx ApYyroro y4yacTKa, Tak Kak NOMELLEHMWS Y4aCTKOB
M30/IMPOBaHbI APYT OT Apyra.

B MTeMHOM Lexe Haxo4ATCA OnacHble U BpeAHble NPOM3BOACTBEHHbIE GAKTOPbI, TaKMeE KaK:
- NOBbIWEHHaA 3anblIEHHOCTb W 3ara3oBaHHOCTb BO34yXa paboyeit 30Hbl;

- 3/IEKTPUYECKUI TOK;

- lwym;

- BUbpauus;

- TEN/IOBOE U3J/TyYeHue.

MpY NPOEKTUPOBAHUKN AAHHOTO Liexa HeobX0AMMO YUYeCTb AaHHble GaKTOPbl M NPeANnpPUHATL MepbI
Mo Y/AYULWEHWNIO YC/I0BUIA TPYAa U 3alMTUTL Paboymx OT TpaBMaTn3ma. 3TO BO3SMOMKHO 3a CUET CeayHoLmx

N3MEHEHUN:
- YCTAaHOBNEHUA aBTOMATUYECKUX POPMOBOYHbIX U CTEPIKHEBBIX IMHUI;
- orpaxaeHme MexaHU3MoB 1 Paboynx NAOLWAO0K;
- MOBbILEHWNA YPOBHS NoXKapHoM 6e30nacHOCTU NPOMN3BOACTBA NMYyTEM

- pa3paboTKM METOA0B OLEHKM NoXKapHoW 6e3onacHocTM 0bopyaoBaHUA, MaTepnanos,
TEXHOIOTUMN U KOMIJIEKCHbIX Mep MO YCUIEHUIO MOXKAPHOM NPodUNaKTUKK;

- 3BYKOU30/1ALUNN BbITAXKHbBIX U NPUTOYHbIX BEHTUNALUMUOHHbLIX YCTAHOBOK U OPYyroro 060py,ﬂ,OBaHMﬂ,
CO34aloWero wym.

4.1.1 XapakTepucTHKa TPOU3BOJICTBA

Nuct

JUT 44.03.04.755 T13

N3m

Jlnct |Ne nokymeHTa NMopgnuce | Oata

97




B npoeKkTMpyemMoMm Liexe MMetoTcs caeaytolime BpeaHble NPoM3BOACTBEHHble dpakTopbl no FOCT
12.0.003-74:

lMoBblleHHaA 3ara3aoBaHHOCTb Bo3ayXxa paboyeit 30HbI. [PUCYTCTBYET Ha yYacTKax:
1) NMnaBKK — BblAeNeHNE NEerKOMNAaBKUX U JIETKO UCMAPAEMbIX 3/1IEMEHTOB;
2) CmecenpurotoBneHus (Npuv NpUroToBAEHUN CBA3YIOLLErO)
lMoBblleHHanA 3anblIEHHOCTb BO34yXa NPOABAAETCA Ha yYacTKax:

- MoAroToBKM WMXTOBbIX U GOPMOBOYHbIX MaTEPUANOB;
- CMecenpuroToB/ieHns;
- BbI6UBKM OTANBOK;
- O6YNCTKM M 0Bpe3KM.

MoBbllWeHHan TemnepaTtypa Bo3ayxa paboyelt 30HbI UMEETCA Ha yYacTKax:
- MnaBKM (OT MHAYKUMOHHbIX TUTENbHbIX NAABUAbHbIX NeYell U 3aIMBOYHbIX KOBLLEN);
- Tepmoo6paboTKM OT/IMBOK (OT TEPMUUYECKUX NeYei).

MoBbILEHHbIM YPOBEHb LYMa Hanbosiee xapaKTepeH A5 y4aCTKOB:
- BbIBUMBKM OTANBOK;
- O6pe3sKn 1 3a4NCTKM OT/IMBOK.

LLlym 3Ha4YMTeNbHO CHMXaeT paboTocnocobHOCTb, BbI3bIBaeT pPasAparkeHus, yxyaluaeT Aeincremne
C/IYXOBbIX OPraHoB, BANAET Ha HEPBHYIO U CEPAEUYHOCOCYANUCTYIO CUCTEMY.

MoBbILWEHHbIN YPOBEHb BUOPALMM XapaKTEPEH 415 YYaCTKOB:
- BbI6UBKM OTINBOK;
- ObpesKMU U 3a4NCTKM OT/INBOK.

MoBblWeHHaA NOABUKHOCTL BOo3Ayxa. MimeeTca Ha Bcelt TeppuTopumn Liexa, obecneymsaeTca
€CTeCTBEHHOWN BEHTUALMEN N pabOTON NCKYCCTBEHHOW BEHTUIALMM.

4.1.2 Beatuisanaus

OTonneHue, BEHTUNAUNS U KOHANLMOHMPOBAHWE BO3AyXa COOTBETCTBYEeT TpeboBaHMam CHulM 41-

01-03.

Bo3ayx, yAaneHHbIN U3 34aHUA Lexa CMCTeEMaMM MECTHOM M 06Lel BbITAKHOM BEHTUNALMMY,
coaepsKallmii BpedHble BeLecTsa NoABepraeTcs OUMCTKE, C MOMOLLbIO MOKPbIX MblieynoBUTeENEN U
PYKaBHbIX GUALTPOB.
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MNpeaenbHO-[ONYCTUMbIE KOHUEHTpauum BpeaHbix BewecTs (MAK) B Bo3ayxe paboueit 30HbI
pernameHtupyetca MH 2.2.5.1313-03. MNpegenbHo - 4ONYCTUMbIE KOHLEHTpaLmn BpeaHbix BewecTts (MAK) B
BO34yxe paboueit 30HbI NpUBeAeHbI B Tabanue 57.

Tabmuna 57 — IpenenbHO-10MyCTUMBIE KOHIIEHTPALMU BPEIHBIX BEIIECTB B
BO3JIyX€ paboueil 30HbI

HaumeHnoBaHue BeliecTBa MK, MF/M3
KpeMHueconepskamasicst buib:
KPEMHHUsI IBYOKHUCh KPUCTAJUTMYECKAsl TIPH COACP)KaHUH €€ B TBUIN OT 4
2 1o 10 %;
KPEMHHsI IBYOKHCHh KPUCTAJUTMYECKAsl TP COACP)KaHUH €€ B TBUIN OT 2
10 mo 70 %.
[Tbuth comeprkalas OKCHIBI JKeJe3a 4-6
Okcup yriepona 20
YT1eBo10pOIbI 300
Okcup azora 2

B npoeKkTMpyemoMm Lexe NpoM3BOAATCA Cledylolme MeponpuATUA NO 0340P0BAEHMIO BO3AYLIHOM
cpeabl:

- CKnapg d)OpMOBOLIHbIX N CTEPXKHEBbLIX MaTepMnasioB OCHALLEH BbITAXXHbIMW annapaTamMu, TakK Kak OH
XapaKTepunsyetca 60nbWUM BblaeNneHnemMnblnau,

- NN1aBU/IbHOE OTAEe/IeHUE Pa3MELLAEeTCA C HOABeTpeHHOVI CTOPOHbI 34aHNA,

yTOObI npenoTBpaTuTb NoNagaHnNA ObIMOBbLIX IA30B U HArpeToro Bo3Ayxa B gpyrune otaeneHuna uexa,
Kpome Toro, nevyun 060pyAOBaHbI Bd)CbEKTI/IBHbIMVI yCTpOﬁCTBaMM AnAa O4YNCTKU OTXOOALLNX ra308B;

- Ha y4aCTKax PEMOHTa U1 CYLLKM KOBLUEN, YCTaHOB/IeHa MECTHAsA BbITAXKHAA BEHTUAALMA C
3¢ PEKTMBHOM OYMCTKOM OTCACbIBAEMOTrO BO34YXa;

- 3a/iInBOYHaA NaouwagKka d)OpMOBO‘-IHOVI NNHUN o6opy,a,osaHa BEPXHUMU 60KOBbIMM OTCOCaMM Ha
BCHO ONTNHY pa6oqe17| naowaaKuM A0 Havyazla OXN1aguTteibHOro KoXKyxa;

-y4acToK oxnaxaeHus ¢opm 060pyL0BaH CM/TOWHBIM BEHTUAALMOHHBIM KOXKYXOM C TOPLLIEBbIMM
npoemamu 1 natpybkamum ana yaaneHus rasos;

- GOPMOBOYHASA U CTEPKHEBAS CMECb FOTOBUTCSA B CMECUTENE;

- BblIbMBHas pelleTka 0bopyLoBaHa YKPbITUEM;

- oTAeneHne GUHULLHBIX onepaumii CHabKeHO MeCTHbIMM OTCOCAMM U YKPbITUAMM;
- B Lexe npeaycMoTpeHbl U30/IMPOBAHHbIE KOMHATbI OTAbIXa ANA pabouux;

- paboune obecneyeHbl cneLoaexaom, obysbto 1 cpencTsamm MHANBUAYANbHOM 3aLLUThI B
cooTBeTCcTBMM ¢ Hopmamm no NOCT 12.4.011-89.
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4.1.3 [Ipon3BoICTBEHHBI MUKPOKJIMMAT

OAHMM M3 OCHOBHbIX YCI0BUIA TPYyAa Ha NpeanpuaTUM aBnsetca obecneyeHne HeobXxoaAMMOro
MUKPOKAMMATa A5 pabounx. Ha npoekTnpyemMom npegnpuatme CyLwecTByeT MHOMKECTBO MCTOYHUKOB
TennoBblaeneHns. K HUM OTHOCATCA: MHAYKUMOHHbIE TUre/ibHble Neyn, pacniaBieHHbI MeTann B
npouecce pasaMBKY B $OPMbI, OTIMBKM B NPOLLECCE OCTbIBAHWA, TEPMUYECKME NEYN U OCTbIBatOLLME
KOBLLM.

npOGKTVIDVEMbIl)‘I Luex no yaeabHomy TtensioBbliAeNneHNKO OTHOCUTCA K ropAaYvYemMy, Tak Kak

2 o
Ten/oBblaeNeHNA npesbiwatoT 23,26 BT/m™ . NapameTpbl METEOPOIOrMYECKUX YCN0BMIM (TemnepaTypa
BO34yXa, OTHOCUTE/IbHAsA BNAXKHOCTb U CKOPOCTb ABUMKEHUA BO34yxa) pernameHtupytotca CaHlMuH
2.2.4.548-96.

JonycTmas BeNMUYMHa NOKasaTenen MUKPOKAMMATA Ha pabouymx MecTax NPon3BOACTBEHHbIX
nomeLleHni npuseseHa B Tabanue 58.

Tabnuna 58 — JlonmycTtuMmasi BerurHa Moka3aTesield MUKPOKJIMMaTa Ha pabounx
MECTaX MMPOU3BOJICTBEHHBIX IOMENICHUN

o ) CkopocTb
= g | Temmeparypa BOB,Z[YX&,O C = é JMBUXCHHS BO31yXa,
a o, 5 g M/cC
>~ g - - 2 2 > =
o 5| 8 S S = S = S
- £ & o E v & 5 =5 €2 g =
Mepnon |5 2| 2| K2 = 5 S | s€|E5 | 335
ro g gl o 5 A 2/ =) = E Z R o B2
Aa adl s ” 2o < B | 2x 2 o
s O Z 8 & 8 = & =) g z'° s =z
=~ = = < Q ) o )
2 5 < § < § & g = 5 = @
2 |2 &f | 2% | F O|E |3f |t
Q = &= 5 O =B 2 &
= = 2 =) =
S S 1S S
xomomueiii | 110 | 233
- 15,0-16,9 19,1-22,0 14,0-23,0 | 15-75 0,2 0,4
290
TEIUIBIA II6 | 233
- 16,0-18,9 21,1-27,0 15,0-28,0 | 15-75 0,2 0,5
290

B uexe npoBoOAATCA cheayrowme meponpnaTmna anAa yCtaHoOBNEHUA H606X0,D,VIMOI'O MUWKPOK/IMMaATa:
- dBTOMaTun3auma n guctaHUnoOHHbIE ynpaBaeHnA npoueccamum;
- Ten1o0n3onAauna HarpeTbix I'IOBerHOCTEﬁ 06ODYAOBaHMH,

- YCTAHOBKA 3KPaHOB y Neyew;
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- Ana pabounx npeaycMoTpeHbl KOMHATbI OTAbIXa U obecneyeHme cpeacTBaMM 3aLMTbl B
cooTtBeTcTBuM ¢ TOCT 12.1.011-89;

- B Uexe npegycmoTtpeHa NpUTOYHO-BbITAXHAA BEHTUNAUMA U BO3AYyLWWHOE OTONNEHNE,
coBmelleHHoOe C HeWn.

MpeaenbHO [ONYCTUMbIE BEIMYMHBI MOKA3aTenen MUKPOKAMMaTa B pabounx mectax
pernameHTtmpytotca no CanluH 2.2.4.548-96.

4.1.4 TIpon3BOICTBEHHOE OCBEILICHUE

bonbwoe 3HayeHne B NPOEKTUPyEMOM LLEXE UMEET obecneyeHune NpaBU/IbHOIo OCBELLEHUA.

B npoeKktTupyemom Lexe npeaycMaTpUBaeTCa eCTeCTBEHHOE M UCKYCCTBEHHOE OCBeLLEHME B
cooTBeTtcTBMmM ¢ CHuM 23-05-95, Heobxoammoe gns co3gaHns 61aronpuUATHbLIX YCIOBUIA BbINOHEHUS
paboTbl, Npoxoaa Ntogen N ABUKEHMA TpaHcnopTa.

Mo ycnosuam rurneHbl Tpyaa HGO6XOAMMO KaK MOXHO 60/1blle MCNONb30BaHO eCTECTBEHHOE
ocselleHue. B NPOEKTUPYEMOM LEXE 3TO OCYLLECTB/IAETCA YEPE3 OKOHHbIE NPOEMbI N CBETOBbIE d)OHapI/I.

B mecTtax BbINycKa MeTanna 13 neyvu, Ha y4acTKax 3a/IMBKM U GOPMOBKU NpesyCMOTPEHO
aBapuiiHOe OCBeLLEeHWE C UCNOb30BAHMEM NHOMUHECLEHTHbIX 1AM, MUHMMA/IbHaA OCBELLLEHHOCTb
KoTopbix 10 fK.

B uexe npefycMOTpPeHO nepeHOCHoe OCBelLeHNe, TaK Kak CTauMOHapPHbIM OCBeLLLeHneMm
HEBO3MOHO CO34aTb HOpMMDYEMbIVI YPOBEHb OCBEWEHHOCTU.

MocToBble KpaHbl O60pyﬂ,OBaHbI NOAKPaHOBbIM OCBELWLEHNEM, KOTOPOE BbINO/IHEHO 1aMnamMmiu
HaKa/inBaHUA.

[ns o6uiero ocseLLeHNA NPON3BOACTBEHHbIX MOMELLEHWUIN MPUMEHAIOTCA ra3opaspsaaHble
MCTOYHMKN CBETA IIOMUHECL,eHTHble namnbl Tna JIXb.

[na mecTHOro ocseleHMA NCNOb3YIOTCA CBeTUAbHMKM MNBJIT. Mmetowme aBe namnbl, 4TO JacT
BO3MOHOCTb YMEHbLUNTb NYAbCALUIO CYMMAPHOTO CBETOBOrO NOTOKa CBETUbHUMKA.

Paccuntaem HEO6XOAMMOE KO/ZIN4eCTBO CBETU/IbHUKOB NO cbopmyne:

N=E-‘K3:SZ/n®ym,

roe:
E— HopmUpyemas OCBeLLeHHOCTb, JK;

K3— KoaddpuumeHT 3anaca;

Nuct
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S—ocBellaemas naouiaab, M2 ;

7—Ko3pdULMEHT HepaBHOMEPHOCTM OCBELLEHUS;
N—KO/INYECTBO Namn B CBETUNbHUKE;

®)— cBETOBOW NOTOK BbIOPAHHOM IAMMbI, MJI;

N — KO3$PULMEHT NCNONb30BAHNA CBETOBOMO NOTOKA.
N =2001,8° 8500 *1,2/2:19000°0,48= 202 namnbi.

Ons ocselleHnn uexa HeobxoaMmo ycTaHoBMTb 202 namnbl BbICOKOro AaBneHusa Tuna OP/1.

4.1.5 TIpon3BOACTBEHHBIN LIYM

B npoeKkTMpyemMom Liexe HanboblniA YPOBEHb WYMA Hablo4aeTcs Ha y4acTKax, BbIOUBKU U B
oTaeneHnsax GUHULHbIX onepauui.

[onyctumasn BennMuMHa wyma B uexe cornacHo CH 2.2.4/2.1.8.562-96 — 804BA.

[NA CHUXKEHMA YPOBHA LWYMa B LLEXe NpeaycMaTpMBaem Caegytolme mMeponpuaTma:

- MPUMEHEeHMe aBTOMATU3NPOBAHHbIX IMHUIN C HU3KUM YPOBHEM LUYMa;

- CUCTEMbI BEHTUAALMIA U MECTHbIX OTCOCOB CHAbKeHb! LIYMOMOr/1aLLaoWMMM YCTPOMCTBAMMU;

- KOXYX BblIBMBHOM peLLeTKn cHabKaem BHYTPeHHel 061MLOBKON M3 3BYKOMOTMNOLWAOLLINX
MaTepuanos;

- Npon3BoAMM 3BYKOU3OTAUNIO CTEHOK lCI,pO6€M€THOl7I Kamepbl,

- NPUMEHEHUNE CPeaCTB UHANBUAYANbHOM 3aLLMTbI OT WyMa (NMPOTUBOLLYMHbIE 3ar/yLIKK
«bepyLum», HayLWHMKKN npoTuBoLlwymHble BUHMKWOT-1) no FOCT 12.4.011-89.

4.1.6 IIpousBoacTBEHHAsI BUOpAITUS

B npoeKkTMpyemMom Liexe MCTOUHUKOM 06LLen BUBpaLmmn ABAAETCA COTPACEHME Noia U APYrmxX
KOHCTPYKTOPCKMX 3/1IEMEHTOB 34aHNA BCNeACTBUE YAAPHOro AENCTBMA BbIBUBHbIX PELLIETOK.

Jonyckaemas BenmunHa obuieit sBubpauum B uexe, cornacHo CH 2.2.4/2.1.8.566-96.

MpeanpvHMMaem caegytolme mepbl No YCTPaHEeHWI0 BUBPALLMM M YMEHbLLEHUIO ee BpegHOro
ABNEeHUA:

- NCKNKOYEHNEM PYYHOTO NHEBMOTPAHCMNOPTAa,
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- C UEeNblo CHUXKEHNA BPEeLHOTO BO34ENCTBUA JIOKAIbHOM BUBpaumm
MCNOoJIb3yeTcAa creumnanbHble pyKaBuLbl ¢ NpoKkaaakoi no NOCT 12.4.002-97;

- C LLe/Iblo CHUMKEHWA BpeaHOro Bo3aenctauns oblein  BMbpaLmMu Mcnosib3yeTca creumnasbHas
BMbpo3almTHas obysb no FOCT12.4.024- 76.

4.1.7 DnexTpoOe30nacHOCTh

Hanunuume B uexe IN1EKTPUNYeCKoro 060pYAOBaHVI‘r'I npeaycMmaTpuBaEeT BbIMOJIHEHNE NpPaBUN
3J'IEKTp06€30I'IaCHOCTM, HECO6J'II-OLI,EHME KOTOPbIX MOXET NPUBECTU K NOPAKEHUIO INEKTPUHECKUM TOKOM.

B uexe NMPUHATBLI chegyrowme MmeponpuaTmna no obecneyeHunto 6esonacHoCTH TpyA4a:

- Bce TOKOBeayLmMe 4acTn INEKTPUYECKNX YCTpOVICTB n o6opyp,OBava MMEIOT U30/1AUMNIO, a TaK XKe
cneynanbHble Orpa*KaeHnA;

- BCE KOpMyca 3/1leKTpoaBuraTesien, a TakKe MeTaNIMYeckne 4acTu, KOTopble MOTryT OKa3aTbCA Noj,
BO3/JleMCTBMEM TOKA, 3a3emsieHbl B cooTseTcTBum ¢ FOCT 12.1.030-96.

- OpraHn3oBaH nepmo,u,mqecr(mﬁ KOHTPO/1b COCTOAHUA 3}'IeKTpOO60pyAOBaHMH N n3onaunn,

- 91EKTPOYCTAaHOBKUA CHabXeHbl aBTOMATUYECKOM 6I'IOKI/IpOBKOﬁ, KOTOpPaA UCKIKOYaAET BK/IlOYEHUE
O60py,CI,OBaHVI‘r'I npun ero HeMcnpaBHOCTU, a TaKXKe CVII'HaI'IVI3aLI,VIel‘;1 O ero BKJ'II-O‘-IEHI/II/I/BbIKIIIO‘-IeHVIVI.

- o6opy/:|,OBaHme CHabkaeTcs npeaoxpaHUTeENIbHbIMA yCTpOﬁCTBaMM, KOTOpble obecTounBaloT ero
3alWKNUTY NPU KOPOTKOM 3aMblKaHUMN.

3awmTa nepcoHana uexa ot BO34eNCTBUA 3NEKTPUYECKOro TOKa NpeaycMmaTpmuBaeTca CornacHo
FOCT 12.1.019-96.

4.1.8 IloxapHast 6€3011aCHOCTh

NuteiiHoe npon3sBoAacTBO OT/INYAETCA NOBbILIEHHOW HO)KapHOVI ONacCHOCTbKO, KOTOpPAaA
O6YCﬂOB}1€‘Ha B bosibLLel cTeneHu npumeHeHnem MeTalJIM4eCKNX MmaTepmranos B pacrnsiaB/ieHHOM BUAE.

Ob6uwume TpeboBaHUA NorKapHoOW be3onacHocTu npeaycmaTpmsaet FTOCT
12.1.004-96.
[na npegynperkaeHna BOSHUKHOBEHMSA NOXKapoB HEObX0AMMO cobnoaaThb cneaytolme Npasmna:

- Henb3A octaBnATb Ha pa60qu MecCTe MaCNAHbIX TPAMOK N APYTMX MaTepPnanoB, KOTOPbIE MOTYT
CamMoOBOCINJIaMEHATbLCA,

- KypI/ITb B LLexe MOXHO TOJIbKO B CreunanbHO OTBEAEHHbIX ANA 3TOM uenn mecrax;
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- Heobxoanmo cneamTb 3a TEM, YTOObI U30NALMS 31EKTPOMNPOBOLKM LiEXA U NMEPEHOCHBIX
aneKTponamn He 6blaa NOBPeXKAEHHOMN.

B Lexe NpoBoAATCA cneaytowme MeponpuATUA No NoXKapHoW NpodunakTuKe:
- NPaBMAbHAA 3KCMAyaTaumna 060pyaA0BaHNA U BHYTPULEXOBOIO TPAHCMOPTA;
- NPaBMUAbLHOE CoAeprKaHMe 34aHUI U TePPUTOPUIL;

- MHCTPYKTaX Mo noapHoi 6e3onacHocTy;

- NpodUNAKTUYECKME OCMOTPbI TEXHONOIMUYECKOro 060pya0BaHuUs;

- UICNONb30BaHME CUCTEM BEHTUNALNMK;

- NPaBW/bHOE Pa3MeLLeHNe NPOTMBOMNOXKAPHOIO 060PYA0BaHUA (ALLMKM C MECKOM, NOXKAPHbI
KpaH C pyKaBom, orHeTywmuTtenn Tuna OMN-4) u ero cogeprKaHue;

- B Liexe NpeaycMOoTpeHa NoyKapHan CUrHaansaums;
- obecneyeHa be3onacHas aBaKyauusa NOLEN NP NoxKape.
MpoeKTMpyemblli LLEX UMEET C/ieaytolLme NPOTUBOMNOXKAPHbIE MPUCNOCObNEHMUSA:

- ONA TyweHunA 3/'IEKTpOO60pyAOBaHVIFI — YINEKUC/ZIOTHbIE OTHETYLWNTENN, acbecToBble M BOW/IOYHbIE

NOJZIOTHa,
- Ha N1aBU/IbHOM y4aCTKe MMEeETCA NeCoK ANA TYWeHNA METANNO0B,
- ANA TyWwWeHNA BO3ropaHuMA rasa NnpuMeHAaT yFJ'IEKMC}'IbIﬁ ra3 n NOpPOLLUKOBbIE OTHETYLWNTENN;
- B MOXapPOOonacCHbIX MeCTaxX UMETCA Ta6l'|M‘-II-(VI, 3anpeuwauime Nncnosib3oBaHMeE OTKPbLITOINO OrHA.
- B UEXe MMeETCA NoXKapHaAa CUrHannsauusa;
- ANA Bbl30Ba no>+<apHof/'| KOMaHAbl CNYXXUT KHOMOYHAA N aBTOMATUYECKaA CUTHann3auuna.
- Ha BMaHbIX MecTax BbiBeLWEHbI N1aHbI 3BakKyauuun J'IIO,D,QVI.

B 3aKNt04EHMM MOMKHO CKa3aTb, YTO MPOEKTUPYEMBbII LIEX YYTYHHOTO INTbA MPON3BOAUTENbHOCTHIO
16500 TOHH NOAHOCTbIO COOTBETCTBYET BceM TpeboBaHUAM MO opraHn3aLmm u obecneveHuto 6esonacHoro
TPYAa, aUMEHHO:

- NPOU3BOACTBEHHbIE MPOLECChI, CONMPOBOMKAAIOLLMECS LLIYMOM,

BM6paLI,MEl71, a TaKXe BblaeneHnem nboi/in U BpeAHbIX ra3oB, U30/IMPOBAHbI APYr OT Apyra,
pa3meLlleHbl B Ppa3HbIX MPOaEeTax U OoTAEIEeHbI CTEHKOW.

- MPOM3BOACTBO ANTENHBIX GOPMbI M CTEPXKHEN OCYLLLECTBAATLCA HA aBTOMATUYECKUX INHUSAX,
WCKNOYAIOLWMX PYYHOW TPYA, NPeaoXPaHAOLWMX pabounx OT TpaBMaTU3Ma M YyYLLAOLWMX YCAOBUA TPYAQ;

- Y4acCTOK BbIOMBKM OT/IMBOK U3 d)OpM Ha aBTOMAaTMYECKOWN IMHUU OCHalleH yCTpOl\"ICTBaMM Aana
pa3geneHnAa onok, 4YTo 3Ha4YnTeNIbHO YMEHbLLUAEeT Wym “n BVI6paLI,VII-O.
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- Ha NpeanpPUATUN NPOBOAATCA OPraHM3aUMOHHO-NPOPUIAKTUYECKME MEPONPUATUA — BCE
paboTatowme NPOXOAAT MHCTPYKTAXK: BBOAHbIN, NEPBUYHBIN, BHEOUYEPEAHOM Ha pabouem mecTe U
MOBTOPHbIN, @ TaKXKe PeryiapHoe NPOoXoXKAeHne Meg0CMOTROB;

MpoBoOAMMbBIE B LLEXe MeponpUATUA No OXpaHe Tpyaa paboTHMKOB NO3BOAAOT COKPATUTbL YACIO

HECYaCTHbIX C/1ly4aeB U I'IpOd)eCCVIOHaﬂbeIX 3abonesaHuin. B Lexe BO BCEX MPOU3BOACTBEHHbLIX OTAENEHUAX

npeaycmoTpeHbl MOMELLEHUA ANA OTAbIXa paboumnx.

Takum 06pasom, BHeapeHUe [AHHOTO NPOEKTa NO3BOINT CHU3UTbL QYHKLMOHAbHbIE 3aTPaTbI
pabounx 3a cYEeT yNyylLeHUsA XapaKTepa v yCIoBuI Tpyaa.

4.1.9 bezonacuocts pu YC

OueHKa yCcToMYMBOCTM paboTbl MPOEKTUPYEMOro o6beKTa Npu B3pbiBe.

YCTOMUMBOCTb paboTbl 06BEKTA B YPE3BbIYAMHBIX CUTYyaLMAX ONpPesenseTcs ero cnocobHoCTbo
BbIMO/IHATL CBOM QYHKLUMM B 3TUX YCIOBUAX, @ TaKKe NPUCNOCOBNEHHOCTbIO K BOCCTAHOB/IEHUIO B C/lyYae
nospexaeHus. Mog ycToM4MBOCTbIO 06bEKTA MOHMMAETCA CNOCOBHOCTL 06bEKTA BbiNyCKaTb
YCTaHOB/IEHHbIE BUAbI NPOAYKLMM B YCOBUAX YpE3BbIYaMHbIX CUTyaumii (B3pbIBOB, MOXKAPOB U T.4,), 3
TaKXe NpMcnocob1eHHOCTb 3TOro 06beKTa K BOCCTAHOBIEHUIO B C/lyYae MOBPEXKAEeHNA.

B KauecTBe KpuTepmes OLEHKN GU3NYECKOM YCTOMYMBOCTM MPUHATDI:

- NPW BO34,ENCTBUN YAAPHOM BOJHbI - U36bITOYHbIE AABAEHMSA, TPU KOTOPbIX 3/1eMEHTbI
NPOM3BOACTBEHHOIO KOpMyca He pa3pyLiatoTca (He NoBpeXKAaloTcA) MAX NOYYaloT TakMe NoBpeXaeHMS,
MPY KOTOPbIX OHN MOFYT BbITb BOCCTAHOB/IEHbI B KOPOTKME CPOKM;

-MpuY BO3AEMCTBMM CBETOBOIO MU/IN TEMIOBOIO MU3/lyYEHUsI — MAaKCMMa/ibHble 3HAaYEHWUS CBETOBbIX
(TennoBbIX) UMNYILCOB, MPU KOTOPbLIX HE MPOUCXOAMUT 3aropaHMe MaTepuasios, Cbipbs, 060pyL0BaHNUA,
3[,@aHWI M COOPYKEHN;

-npun BO3,D,€V1CTBMM BTOPUYHbIX d)aKTOpOB nopaxeHuma —136bITOYHOrO AaBsieHnA, NPpU KOTOPOM

NpoucxXoasALLMe paspyLUeHUs U NOBPEXKAEHUA He NPUBOAAT K aBapuUsAM, NOXKapam, B3PbIBaM, 3aTOMIEHUAM,

CMEepPTH ﬂPO,EI,Gﬁ, BbIXO4Yy U3 CTPOA CpeacTts NnponssoacTBa.

OugeHKa ¢dM3MYecKon ycToMunBocTn 06beKTA NPOM3BOLMTCA NOCAELOBATENIBHO MO BO34ENCTBUIO
KakKAoro nopaskatoLLero ¢pakTopa, a TakKe BTOPUYHbIX GaKTOPOB NOPaXKeHUA.

OTa OUEHKa BK/KOYaEeT:
- BO3EeNCTBME yAapPHOM BOJIHbI Ha 3/1eMEHTbI 00 BHEKTa;
- BO3MOYXHOCTb BO3HMKHOBEHWA NOXKAPOB;

- BO3ZeMNCTBME BTOPUYHBIX MOpaKatoLLmMx GaKkTopos.
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OnpeaeneHune pU3MYECKOW YCTOMYMBOCTU 3/1eMEHTOB 06 BEKTA NPOM3BOAMUTCA MO U3OLITOYHBIM
AaBAEHMAM BO GPOHTE yAapHOM BOIHbI OT 5 KlMa M KOHYan AaBAeHMEM, Pa3pyLUAOLLMM AaHHbIA 31eMEeHT.

Mprmep OLEHKM YCTOMYMBOCTU SN1EMEHTOB 06bEKTA K BO3AECTBUIO YAAPHOM BOHbI NOKa3aH B
Tabnuue 59.

Tabmuna 59 — Onenka ycTOWYMBOCTH 00BEKTA K BO3JEHCTBUIO YIAPHON BOJIHBI

Crenenb pa3pylieHus U U30bITOYHOE 1aBIICHUE

HauMmenoBanue 31€MEHTOB
CHIIBHOE cpenHee cimaboe

o0BeKTa

klla Krc/ CM2 klla Krc/ CM2 klla KFC/CM2

31aHKe TPOMBIIUIEHHOE C

60-50 0,6-0,5 50-40 | 0,5-0,4 40-20 0,4-0,2
JKEJ1€300€TOHHBIM KapKacoM

KpanoBoe o6opynoBanue 70-50 0,7-0,5 50-30 | 0,5-0,3 30-20 0,3-0,2

TpyOonpoBoasl MOA3EMHBIC 1500- 1000-
CTambHEIE 200012015 1qggp | 1510 fgoo | 106
CMOTpPOBBIE KOJIOIITBI 1000 10 300 3 200 2
HazemHsble 130 1,3 50 0,5 20 0,2
OTKpBITBIE CKJIAJIBI 200 2 - - - -

PaCCMOTpMM nyT¥ NnOBbIlLEHUA YCTOVI‘JMBOCTM CbYHKLI,MOHMpOBaHMﬂ Hambonee BarKHbIX TEXHUYECKUX

cuctem obbeKTa.

1) Cuctembl BogocHabxeHusA. Mpu YpesBblYalHbIX CUTYaLMAX, Kak NPaBMO, BCE 3/1eMEHTbI 3TOM
CUCTEMBI HE MOTYT BbITb BblBEAEHbI U3 CTPOA O4HOBPEMEHHO. PN NPOEKTUPOBAHMM CUCTEMDI
BOAOCHAbKeHNA HeobX0aMMO NPeayCMOTPETb MepbI MX 3aLWUTbI B YPE3BbIYAMHBIX CUTYaALMUSAX.
OTBETCTBEHHbIE 3/1EMEHTbI CUCTEMbI BOAOCHABKEHUA CneayeT pa3meLlaTb HUMXKE NOBEPXHOCTU 3eM/IU, YTO
MOBbICUT MUX YCTONYMBOCTb.

2) Cuctembl BI'IEKTpOCHa6)KEHI/I’FI. [na nosblweHunA YCTOI‘;NMBOCTM 3TUX CUCTEM B NEPBYIO o4epeab
u,enec006paaHo 3aMEHUTb BO34YLWHbIE IMHUN SN1EKTpOoNnepeay Ha KabenbHble (I'IO,EI,BEMHbIe) ceTn,
npegycMmoTpeTb aBTOHOMHbIE pe3epPBHbIE NCTOYHUKUN SNEKTPOMUTAHUA obbeKTa.

OCHOBHbIM cpeacrsom nosblleHUA yCTOVI‘-MBOCTM COOpYy*XeHnAa oT BO3- I,CI,(EI\/’ICTBI/WI y,u,apHoﬁ BOJIHbI
ABNAETCA NOoBblLWEHNE NPOYHOCTU U YKECTKOCTH KOHCprKLI,Mﬁ.

3HauyuTeNbHOE BHMMaHUe HEO6XOAVIMO YOENATb 3aluTte pa6oqu N CnyXawux, anAa 4ero Ha
Tepputopumn obbeKTa: cTpoATCA y6e>Kmu.|,a M YKpPbITUA, NnpeaHa3Ha4YeHHble 1A 3alWnTbl NePCOHaNa;
CO34aéTCcam noaaep>xmMBaeTca B NOCTOAHHOM FOTOBHOCTM CUCTEMA onoselwieHnA pa6o~mx N cnyxawunx
O6'beKTa, a TaKXXe NpoXuneatroLlero B6/1M3M HaceneHus o BO3HUKHoBeHUn YC.

B gaHHOM npoeKTe npeayCcMoTpeHbl MeponpuATUA NO aBTOMaATU3aUMN U MeXaHU3aUnUmn
TEXHO/I0N'M4YeCKOoro npouecca, BbinosiHeHNE HOPMATUBHbIX Tpe6OBaHM171 no wymy, BM6paLI,MM, nbinn,
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MUKPOKAMMATY, OCBELLEHHOCTM U T.N. ITO CNOCOBCTBYET YyYLIEHWNIO YCI0BUIA Tpyaa, 6esonacHocTy Tpyaa
M 30,0pOBbLI0 paboTatowmx Ntogei. MPUHATLI peleHns No NOBOAY PALMOHANbHbIX PEXKMMOB TpyAa U
oTAbixa. Beab M3BECTHO, UTO 340p0OBbe U He3onacHble yc1oBMA Tpyaa 61aroTBOPHO BAMAIOT Ha
camouyBcTBMe M paboToCNoCoBHOCTb NtoAel, COAENCTBYIOT NOBbILEHWNIO NPOM3BOAMTENbHOCTM TPYAa.
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4.2 IKOJOTHYHOCTH MPOEKTA

4.2.1 T'noGanbHBIE SKOJIOTUUECKHE MPOOIEMBI COBPEMEHHOCTH

lnaBHas 0cobeHHOCTb COBpPEMEHHOIo 3K0N10rM4YeCKoro Kpmnsmca — ero rno6anbHbIl XapaKTep. OH
PacNpPOCTPaAHAETCA U YIPOXKAET OXBATUTb BCHO MJIAHETY.

Cpeay rnobanbHbIX IKONOTMYECKUX NPOBAEM MOXKHO OTMETUTL Ceaylolme:

- YBeinyeHune napHMKoBoro apdekTa;

- YHUUTOMKEHbI U NPOAOKAIOT YHUUTOMKATHLCA TbICAYM BUAOB PACTEHWUI U }KUBOTHBIX;
- B 3HauMTenbHOM Mmepe nctpebneH IeCHoM NOKPOB.;

- CTpemuTeIbHO COKpaLLAeTCs UMELLMIACA 3anac NosIe3HbIX MCKONaemblX;

- MM1poBOIi OKeaH He TONIbKO UCTOLLAETCA B pe3y/bTaTe YHUUTOXKEHUA KMUBbIX OPraHNM3MOB, HO U
nepecraet 6bITb PeryiaTopoM NPMPOLHbIX MPOLLECCOB;

- ATmocdepa BoO MHOTMX MeCTax 3arpsisHeHa 4o npegesibHoO A0NyCTUMbIX Pa3MepoB, a YNCTbIN
BO34yX CTaHOBUTCA AePULNTOM;

- YacTnuHo HapyweH 030HOBbI CNOM, 3aLLI,MLLI,aPOUJ,Ml71 oT Fy6MTe/'IbHOFO Ana BCEro Xmnseoro
KOCMUYECKOTO U3Ny4YeHUA;

- 3arpAsHeHne NoBepXHOCTU U 06e306pakmMBaHMe NPUPOAHbIX NaHALWADTOB.

YenoBeK cerogHsa BOB/MEKAET B NPOM3BOACTBO U NOTpebaeHMe TaKoe KOAMYECTBO BELLECTBA Y SHEPTUN,
KOTOpOEe B COTHW pa3 NpeBbILLaeT ero bronormyeckne noTpebHoCcTU. ExxeaHeBHO fo6bIBaETCA U
nepepabatbiBaeTcs okono 300 MH. TOHH BELWECTBa M maTepunanos, ckuraetcsa 30 MIH TOHH TONAKBA,

3 3
M3bIMAETCA M3 PeK N APYrX MCTOYHUKOB OKOJI0 2 MAPA, M~ BOAbI, NoTpebnsetca bonee 65 mapa m
Kucnopoaa.

CNIOXKHOCTb COBPEMEHHO SKONOMMUYECKOM CUTYaLIMM CBA3aHA TaK¥Ke C TEM, YTO Ye/0BEYECTBO He B
COCTOAIHMM OTKa3aTbCA OT AOCTUNKEHNIN TEXHUUYECKOTO NPOrpecca U oT MCNO/Ib30BaHMUA NPUPOAHbLIX PECYPCOB.

C no3uium 3K0JI0TMH, TUTEUHOE TPOU3BOJICTBO SIBJISETCS OJHUM U3 CAMBIX
omacHbIX. OTXOIbI JUTEHHOTO MPOU3BOICTBA U BBIOPOCHI B aTMOC(hepy MaryoHO BIUSIOT
Ha DKOJIOTHYEeCcKoe paBHOBecHe. Ha atMocdepHsiil Bo3ayx npuxoautcs 6omnee 70%
BCEX BPEIHBIX BO3IEUCTBUN JUTEHHOIO NpOon3BOACTBA. [Ipn mpousBoacTBe 0MHOM
TOHHBI OTJIMBOK M3 CTaJM U 4yTyHa BblaeisieTcs okosao 60 kr nbumn, ot 70 xr 10 250
KI' OKCHJIOB yrjepoaa, 1,5-2 Kr OKCHJIOB cephl U a30Ta U 10 1,5 KT Apyrux BPEAHBIX
BenecTB (deHomna, hopmanbaeruaa, apoMaTUUeCKUX YriieBOJ0POI0B, aMMHAKA,
nranuaoB). B Bogusbiil 6acceiin moctynaet 40 3000 M3 cTOYHBIX BOJT M BHIBO3UTCS B
OTBaJIbl 10 6 TOHH OTpabOTaHHBIX (POPMOBOUYHBIX cMeceil. B To ke Bpems 0e3
JUTEUHOTO MPOU3BOACTBA HEBO3MOXHO MIPEJACTaBUTh C€0€ COBPEMEHHYIO
MPOMBINLIEHHOCTh. OTHAKO 1ETBI0 MOJICPHU3AIIUN JTUTEHHBIX TPOU3BOJICTB JIOJKHO
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OBITh, IPEIK/IC BCETO, HE U3BJICUCHNE BBITO/IbI, 8 MAKCUMAJIBHO BO3MOYKHOE
CHUYKEHUE BPEITHOTO BIIMSHHS JINTCHHBIX MPOU3BOJICTB HA OKPYKAIOIIIYIO CPEy.
3amaueii HAIIETO MPOEKTa SIBISICTCS pa3paboTKa 1exa, mpu padboTe KOTOpPOTo,
MIPUPOJIHBIC PECYPChl OYAYT MCIOJB30BaThCs Hanbosee 3PpheKkTUBHO, ¢
HAaWMCHBIIIMMH 3aTPaTaMy U TTOTEPSIMH JIJIsT OKPYIKAIOIIEH CPebl U CaMOTO
YeJIOBEKa, a TAKKE OyayT IPUMEHATHCS COBPEMEHHBIC METOIBI JIJIST CHIDKCHHS
BBIOPOCOB BPEIHBIX BEIIECTB, BIMSIONIUX HA OKPYKAIOIIYIO PUPOTHYIO CPEY, TO
€CTh JOJDKHA COOJII0IaThCs 00IIas SK0oJIorndeckas 0€301acHOCTh IMPOESKTa.

4.2.2 AHanu3 cBsI3ed TEXHOJIOTHYECKOTO MPOIECCa U3TOTOBICHUS OTIMBOK U3

YyryHa € 9KOJIOTHYCCKUMHU CUCTEMAMU

MpoeKTUpyemblii LeX OPUEHTUPOBAH Ha U3rOTOBAEHUA OTAUBOK U3 CTa/IM AN MALWMHOCTPOEHUA C
rogosbim Bbinyckom 14500 ToHH. MnaBKa MeTana OCYLLECTBAAETCA B UHAYKUMOHHBIX TUTe/IbHbIX nevyax
NCT-6, paboTatolumx Ha sneKTpuyecTse. JINTbE BeaéTtca B GOpMbl Ha OCHOBE X0/10AHOTBEPAEIOLWEN CMECH
(XTC), cocTosuielt U3 KBapLEBOro necka, CMoJbl U pereHepara.

AHann3 B3aMMOAENCTBUA TEXHOJIOTMYECKOTO NPOLLeCCa U3rOTOBNEHUSA OT/IMBOK C 3KOJIOTMYECKUMMU
cucTeMamu NpeacTasieH B BUAE CXeMbl (PUCYHOK 2).
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PI/ICYHOK 2 —Cxema TeXHOJIOTHYECKOTO mponecca N3roToBJICHUSA

OTJIHNBOK
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loToBOWM NpoAayKumnen ABNAOTCA OTAMBKKM U3 cnnaea 38xa (0,32 —0,45% C; 0,2—-0,42% Si; 0,4 —0,9%
Mn; 0,3 —0,6% Cr; go 0,04% P; no 0,04% S).2neKTpoaHeprus sBAAETCA SHePreTMYecknm pecypcom. LLnxra,
BoAa U XTC Mcnosib3yloTCA B KaYecTBe MaTepPUasibHbIX pecypcoB. B cocTaB WnxTbl Ana 38x1 BXOANUT: CTANbHOM
W YyTyHHbIN om, deppocnnnumin ®C20, deppomapraHer, PMH78.

B xo4e TeXHONOrMYeCcKoro npoLecca U3roToB/IeHMA OTIMBOK o6pa3y|0Tcs| cneapymoume suabl OTXOO40B:

MartepuanbHble, NoapasaenatoTca Ha:

- TBEpAbIE — CKpan, yrap, IMTHUKK U NpUbbIAK, Nbinb, 0TpaboTaHHan cMech;

- ¥XMAKKWe — CTOUYHbIe BOApbl;
- ra3oobpasHblie — CO2, SO2. NO2, CgH50H, HCOH, NH3, CN.

K IHEPreTu4eCKMmM OoTxXo4amM OTHOCATCA: LUYM, BM6paLI,MF|, Tensosblie Bbl6pOCbI N INEKTPOMArHMTHOE

n3nyyeHue.

MUCTOYHMKamMM aHepreTM4ecKnUX OTX0408B ABNAETCA BCe O60pyAOBaHMe, ncnonblyemoe B

NPOEKTUPYEMOM NNTENHOM LiEXE.

OcHoBHOe BblaenieHne TBEPAbLIX OTXO40B CBA3AHO C onepaunammn TpaHCNOPTUPOBKMU,
cmecenpurotTosneHunAa, N3rotosaieHnA d)OpM n CTep)KHEﬁ, a TaK e BbI6MBKM, 06py6|<14 N OYNCTKU OT/ZINBOK.

Hugkue otxoabl 06pasyroTca B pesy/bTaTe oxnaxaeHus obopyLoBaHWA, NPUroTOBAEHMUSA U
yBNaXHeHUA GOPMOBOYHOM M CTEPIKHEBOI CMECH, A TaK e OYUCTKM OT/INBOK.

Fa3006pasHble 0TX0Abl 06pasyoTCA NPU U3rOTOBAEHUU GOPM U CTEPIKHEN, U3TOTOBEHUM CMECH, a

TaK XXe NnaBKe, 3a/IMBKUN U OXNaXXAEeHUN MeTaNNa.

AHanN3 TEXHO/I0MMYECKOro NPoLLecca CBMAETENLCTBYET O €ro HE3aMKHYTOM XapaKTepe, NOCKObKY
CYLLLECTBYIOT CBA3M C BHELWHEN Cpeaoit MPM UCMO/Ib30BaHNN CbipbA, SHEPrMM, BbIXOAE FOTOBOM NPOAYKLUN U
MOJIYYEHMM Pa3INYHbIX BULOB OTXOA0B.

OcHOBHble MaTepmnanbHO-aHEPTreTU4ECKMNE NOKa3aTe/ I TEXHO/TOTMYECKOTo npouecca npumueeaeHbl B

Tabnuue 60.
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Tabnuua 60 — OcHOBHBIE MaTepUaIbHO-3HEPIeTHUECKUE TTOKA3ATEIU

TEXHOJOIH4YCCKOIO IIporecca

ITokazarens | KonnuectBo | Enunuiel namepenust
CeIpbe:
uxTa s 38xa 27898 | TOHH/TOJ
Xonoguoteepaeronias cmech (XTC):
(dhopMOBOYHAsI CTEP)KHEBAS 56349.9 TOHH/TOJI TOHH/TOJT
6124,965
OHeprus
OnexkTpuyeckas | 21060 | kB1/u
I'otoBas npoaykuus
OtnuBku u3 cranu 38xu | 14500 | Tonn/rox
OTX0/bI MaTEpUATILHbBIC
Ckpan 38x11 925 TOHH/TOJ
VYrap 38xn 635,2 TOHH/TOJ
JlutHUKK ¥ TpuObLTH 38X 6695 TOHH/TOJ
[Teu1B 1080 TOHH/TOJ
Oxcup yriepoja 1260 TOHH/TOJ
Jlnokcun cepbl 27 TOHH/TOJ
Jlnokcup azora 36 TOHH/TOJ
®denon 6,75 TOHH/TO
dopMabaerua 6,75 TOHH/TOJ
AmMMuak 6,75 TOHH/TOJ
Huanusm 6,75 TOHH/TOJ
CToyHbIE BOJBL: 1o 540 THIC. M3/I‘O,Z[
B3Beniennble BeniecTra 4,29 TBIC. TOHH/TOJT
Cynbbarsl 12,29 TBIC. TOHH/TOJ
Xnopuasl 6,29 TBIC. TOHH/TOJT
denon 1 TBIC. TOHH/TOJ
Huanum 1 TBIC. TOHH/TOJ
OTXO0/bl PHEPTETUUECKHE
Mym 70-80 nbA
TemoBoe usryyenue 23,26 BT/M2
Bubpanus 80-90 nbA
DIEKTPOMarHMTHOE U31y4EHHE 50 I'g
HanpsixeHHOCTD JIEKTPUYECKOIO 380 B/n
0JIs
HanpskeHHOCTh MAarHUTHOTO NOJISA 3,26 A/m
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4.2.3 OcHOBHBIE TPeOOBAHMS YKOJOTU3AIIUU ITPOCKTA

OCHOBHBIMU TPEOOBAHUSIMHU SKOJOTH3AINH TPOEKTA ABIISIOTCS — COOIOICHNE
npenenbHo pomyctTumbix kKoHnentparuil (I1JIK) BpenHbIx BemecTB BRIOpachIBAEMBbIX
nexoM (tabnuua 61) a Tak e npenenbHo nonyctuMbix yposHeit (ITY) Bpeanbix
BO3/IcicTBHI (Tabauma 62).

Ta6nuna 61 — [1/IK BpeaHbIX BElIeCTB, BHIOPACKIBAEMBIX IIEXOM

BemecTtBo

TIK

3
B armocdeproM Bozmyxe, Mr/M~ (MakCHMalIbHO pa3oBast/CpeHECyTOUHAs)

ITbuTh HETOKCHYHAS 0,5/0,15
Oxcup yriepoaa 3/1
JIMOKCH T CephI 0,5/0,05
denon 0,012/0,008
dopmaoTneHun 0,035/0,03
AmMHak 0,02/0,04
[uanun 0,01/0,005
B Bozie BogoeMoB, T/M

B3Bemennsie BemecTsa 20
Cynbdarbr 500
Xa0pusl 350
®enoun 20
Huanum 35
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Tabnuna 62 — I1J1Y BpeaHbIX BO3IeHCTBUI

[Tokazarenu TEXHOIOTUYECKOTO Mpoliecca . m3Mepers Hopmupyemoe
(mapaMeTpuYeCKUe 3arps3HEHU ) ' p 3HAYCHHE
DNEeKTPOMarHuTHOE U3Ty4YeHHE, I'a 50
HarmnpskeHHOCTB 3JIEKTPHYECKOTO OIS kB/M 5
HamnpsokeHHOCTh MarHUTHOTO TIOJIS A/m 8
Bubpanus nb 85
Mym nb 75
TemmoBoe uzmyueHue 2 70
v Bt/m

4.2.4 TlyTu 5K0IOTU3aIUH TPOU3BOJICTBA

CpaBHMB OCHOBHble MaTepUaibHO-IHEPreTUYECKMe NoKa3aTeIn TEXHOI0rMYeCKoro npouecca ¢

NAK BpeaHbix Bewects u ¢ MNAY BpeaHbIX BO34ENCTBUIA HEKOTOPbIX NOKa3aTe et TEXHOI0rMYeCcKoro

npouecca, MOXHO caenatb BbiBOA, YTO HeO6XO,EI,VIMO NPUHATb MepPbl NO 3KON0IrM3aunm Npon3BoacTBa.

Ana obecneyeHunsa 6e30nNacHOCTM 3KON0TMN npon3BoAacTBa HeO6XOLI,VIMOZ

1) NpumeHnTb 3dpdEKTUBHOE MblieyaBaMBaoLWee 0bopyaoBaHME A1a YNaBAMBaHKA BbIbpoca

HETOKCUYHOM MNblSIN.

2) MpumeHnTb raszosble OTCOCHI AN1A YAa/IeHUNA BPeaHbIX ra3006pa3Hb|x BellecTs. A TaK e

NMPUMEHUTDb Bd)dDEKTI/IBHbIe YCTaHOBKUW ONA ynaB/IMBAHUA ra3oo6pa3Hb|x BewecTs Bbl6paCbIBaeMbIX Lexom.

3) Co3gaTb 3aMKHYTbIM TEXHO/IOMMYECKMIA NMpoLece, NPy KOoTopom ByaeT OTCyTCTBOBaTb BblI6pOC

0TX0408B B aTMOCdepy, 06pasyoLLMXCA Ha MPOMEKYTOUHbIX CTagUAX MPOU3BOACTBA. MPUMEHNUTL

YCTaQHOBKM AN1a pereHepaumm oTpaboTaHHON GOPMOBOYHON U CTEPKHEBOMN CMECH.
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4.2.5 HpCI[JIO}KCHI/I}I I10 3KOJOru3anuy TEXHOJOTrH4CCKOTo Impouecca

[nA co3gaHna MasooTXo4HO NPOM3BOACTBA NPEeAYCMATPUBAIOTCA Caeaytolmne MeponpuaTus:
- YCTaHOBKA COBPEMEHHbIX aBTOMATUYECKMX GOPMOBOUHbIX U CTEPHKHEBBIX IMHUIA;
- YnaBavBaHuWe MNblan YyCTAHOBKAMM C PYKaBHbIM GUIBTPOM;

- YnasaueaHue ra3006pa3Hb|x BpeaHbIX BELWECTB ra3oBbiMMN OTCOCaMMN N OYUCTKaA
BEHTUNAUMNOHHOTIO BO34yXa a6COp6LI,MOHHO-6MOXMMVI‘-I€CKVIMM YCTaHOBKaMy;

- Co3faHne 3aMKHYTOro TeXHONOIMMYeCKOoro NpoLLecca;
- OuncTKa BoAbl B ycTaHOBKax «Anbda 8M».

YcTaHOBKa COBPEMEHHbIX aBTOMaTUUYECKUX U GOPMOBOYHBIX INHUI NO3BOIUT YMEHBLLINTL BpegHoe
BO34eNcTBME WyMa, BUBpaLuumn 1 Ten1oBoro usnydeHua ao NAY, a Tak e NoHUsNUT obwuii pacxos
3N1EeKTPO3HEPTUN.

Mcnonb3oBaHMe YCTaHOBKM C PyKaBHbIM GpUILTPOM NOBLICUT MblieynaBanBaemocTb 4o 99,5%.

3
Taknum o6pasom, BbI6pOC Nbian ymeHblumntcsa Ao 0,49 mr/m™, yto cooTBeTcTByeT Hopmam MAK.

YcTaHOBKa rasoBbIx OTCOCOB NOCNOCOOCTBYET yAaBAMBaHUIO ra3006pasHbIx BewecTs. MpumeHeHue
a6copbUMOHHO-BMOXMMMNYECKMX YCTAHOBOK NO3BO/INT OYUCTUTb BEHTUAALMOHHbIM BO34YX OT BPEAHbIX
BewecTs A0 99,8%. Mpu 3TOM KO/IMYECTBO BpeAHbIX ra3006pasHbIX BbIBPOCOB COCTaBMUT: OKCMAa yriepoaa

0o 1,14 MF/M3, AnoKkemaa cepbl o 0,02 MF/M3, Anokcuaa asora go 0,02 MF/M3, ¢deHona go 0,007 MF/M3,

dopmanbaermga oo 0,0074 MF/M3, ammumaka go 0,01 MF/M3, umaHmnaa go 0,005 MF/M3, YTO 3HA4YUTE/IbHO
HUXe nx Hopm MAK.

Co3faHue 3aMKHYTOro TEXHO/IOMMYECKOro NpoLecca, NpM KOTOPOM CKpan, 6pak u gpyroi Bo3spaT
COBCTBEHHOTO NPOU3BOACTBA (NMUTHUKK M NpubbIAK) ByayT OTNPaBAATLCA Ha NepenaBKy, YTO NO3BONUTb
COKpaTUTb NOTPEBHOCTbL B NOMNO/IHEHUM 3aNACOB CbiPbA U OCHOBHbIX MaTepManoB Ha 26%, TO eCTb Ha
8422,5 ToHHbI B roa.

OTtpaboTaHHana popMOBOYHAA M CTEPIKHEBAA CMECH NPWY 3aMKHYTOM TEXHOI0TMYECKOM npoLecce
6yaeT oTnpaBnAaTbCA Ha pereHepaymio. Mpu asTom 6e3B03BpPaTHbLIE MOTEPU CMECU COCTABAT 0KO/10 15% B
rog, ot obuien maccbl cmecu, To ectb 13096,4TOHH B roA. 3TO NO3BOINT COKPATUTbL NOTPEBHOCTL B
NonNoJIHEHUM 3aNacoB Mecka NpumepHo Ha 85% nnun Ha 74212 ,9TOHH B rog,

MpumeHeHUe 3aMKHYTOro Boa0060p0Ta, NMpu KOTOPOM MCMo/ib3yemasn Boda He cbpacbiBaeTtca B
BOJ0EM, a 0UMLLEAETCA GUUKO-XMMUYECKMM METOJ0M M CHOBA Hanpas/aAeTca B Lex. [py aTom

3
6e3B03BpaTHbIE NOTEPU BOAbI COCTaBAT 8% B rog, ot obuiero obopoTa BoAbl, To ecTb 43200 m™ B rog,. 910
NMO3BOJ/INT COKPATUTb NOTPEOHOCTb B U3bATUM MPECHON BOAbI U3 PEK U BOAOEMOB Ha 92% nan Ha 496800

3
M~ B rog. Micnonb3oBaHue yctaHOBKM «Anbda 8M» NO3BONUT OUNCTUTL BOAY OT BpeaHbIX BELLECTB A0
3
99,9%. Taknum 06pa3om, KOANYECTBO BbIBPOCOB COCTaBUT: B3BELLIEHHbIX BelecTs 40 0,429 r/m”~, cynbdpaTos

no 1,229 F/M3, xnopuaos ao 0,629 F/M3, ¢deHona o 0,1 F/M3 n unanmnaa ao 0,1 F/M3, YTO 3HAYUTENbHO
HuKe Hopm MNAK.
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MnaHMpyemble BbIBPOCHI BpeAHbIX BELLECTB NpeacTaBieHbl B Tabamue 63.
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Ta6nuna 63 — [1nanupyembie BEHIOPOCH BPEIHBIX BEIIECTB

BemectBo Oo6pazyromieecs VYnaBnuBaemoe Bri6pacsiBaemoe
Bri6pocer B atmochepy, Mr/M3

[Tb11H HETOKCHYHAS 86,4 85,97 0,43

Okcup yriepoaa 9571,5 570,36 1,14

Juoxkcun cepsl 531 5,29 0,02

Jnokcuy azora 6,82 6,80 0,02

DeHon 3,63 3,623 0,007

dopmanbaerua 3,7 3,6926 0,0074

Ammuax 5,05 5,04 0,01

Huanun 2,445 2,44 0,005
Br16pockI B BOIOEMBEI, r/M3

B3Bemenusle BemecTsa 429 428,571 0,429

Cynbdatbt 1229 1227,771 1,229

Xnopuasl 629 628,371 0,629

®denon 100 99,9 0,1
DHepreTudeckre BEIOPOCH

HIym, nb 70-80 5 65-75

Bubpanus, nb 80-90 75 75-85

TemoBoe U3ilydeHue, BT/M2 23,26 3,26 20

DneKTpOMarHuTHOE

u3nydyenue, ['i >0 0 >0

Hanpsi>xeHHOCTB

AIIEKTPUUYECKOTO MO, KB/M 360 ° 360

HanpskeHHOCTh  MAarHUTHOTO

o, Al 3,26 0 3,26

BpeAHoe BO34eicTBMe WymMa, BUbpauum n TenaosBoro usnydeHuns go mux nay.

n

Taknm 06pasom, sKonormyeckan 3dpheKTMBHOCTb AaHHOMO NPOEKTa AOCTUraeTca:

- anMeHEHMEM dBTOMATUYECKUX (I)OpMOBO‘-IHbIX N CTEPKHEBDLIX J'IVIHVIVI, NO3BO/IAOWNX YMEHDLLUNTDL

- NpMeHeHNeM YCTaHOBOK C pyKaBHbIM GUAbTPOM, KOTOPbIe NO3BOJIAT CHU3UTb Pa30BbIl BbIGPOC

blan go ee Hopm MAK.

- YCTaHOBKOW ra3oBbiX OTCOCOB U npuUMeHeEHNEM a6COp6LI,MOHHO- B6UMOXMMUYECKUX YCTaHOBOK,

S ac-raaaabea
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- MpumeHeHnem ycTaHOBKM «Anbda 8M» ymeHbLuaoLwell pa3osblit BbIGPOC BpeAHbIX BELLECTB

pacTBOpPeHHbIX B BoAe A0 ux Hopm MAK.

- BBeieHMeM 3aMKHYTOro TEXHONOMMYECKOro NpoLLecca, KOTopbIi MO3BOIUT YMEHbLIUTb
NoTpebHOCTb B NONO/IHEHUM 3aMacoB HOBOTO CbipbA, OCHOBHbIX M BCMOMOTaTe/IbHbIX MaTePUaoB, a TakK e
npecHom BoAbl.

PekomeHAayeMble MeponpUATUA NO3BONAT CAENATb AAaHHbIV TEXHONOTMYECKUIA NpoLecc
3KOI0rMYHbIM, S3HEPrO U pecypcocbeperatolmm 3a CYeT BHeAPEeHNA CoOBPeMeHHOro 060pya0BaHMA U
CO3aHMA 3aMKHYTOr0 TEXHO/I0rMYECKoro npotecca.
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5. YUEBHBIN IJIAH TPO®ECCTOHAJIBHOM MOJAIOTOBKU UJIH
HOBBIINEHUSA KBAJIM®OUKAIIMN PABOYNX KAIPOB.

Llenb obyyeHmna paboumx cBOAMTCA K YBEANYEHMIO MPOU3BOAUTENBHOCTU TPYAA, NOAHATUIO UMMUAMKA
npeanpuATUA, NOBbILIEHNIO KOHKYPEHTOCNOCOBHOCTH, MOBbIWEHUA cTaTyca paboyero. MoBbIlwasn ypoBeHb
06WMx, NpodeccUoHaNbHbIX 3HAHUI Pabounx, PYKOBOACTBO NPEANpPUATUA NepeBoanT paboumnx 13 paspsaaa
NCMONHUTENEN B Pa3paL NPUHUMAIOLWMX CAMOCTOATE/IbHbIE PeLLeHNA, ONepaTopoB. ITo, B CBOIO oyepeapb,
nepeBoAUT NPEANPUATME HA COBEPLUEHHO HOBYHO CTYMNEHb CBOETO Pa3BUTHA.

CerofHs Ha NpeanpuATUAX pa3paboTaHbl NporpaMmbl 06yyeHns, NepenoaroToBKM, NOBbIWEHUA
KBa/MOUKaLMmM paboumx, KoTopble bblIM HanpaB/ieHbl Ha TO, YTOObI IMKBUAMPOBATL OPAK Npw BbIMyCcKe
rotoBow npoaykumu. ObyyeHHbI NnepcoHan paboTe Ha coBpeMeHHOM 060pyA0BaHUM, C NPUMEHEHNEM
nepesoBbIX TEXHONOMMIA CNOCOBeH NoBbICUTL 3PPEKTUBHOCTb PABOT M YBENNYUTL NPOU3BOLMUTENbHOCTb
TPYAa, YTO NONOXKUTENbHO CKAXKETCA Ha Pa3BUTUM NPeanpUATUA B LEeIOM

FNaBHbIM Warom asaseTcs pa3paboTka nporpamm obyyeHMsa pabounx, Kak Ha pabouem mecTe, Tak U
BHe pabouyero mecrta. [IPMMEHUB Ha NpPaKTUKe pa3paboTaHHyO NporpaMmmy No oby4eHuto NepcoHana,
npegnpuaTe noayyYnT paboymx BbICOKOM KBanaudukaumnmn. Het opraHmsaumm, B KOTopon obyyeHmne
nepcoHana He 66110 Hbl akTyanbHbIM. JTlo60oM BU3HEC cyLecTByeT Aaa noayyYeHua npubblan. KomnaHus
Nnbo pa3BMBaETCSA, YBEANUYMBAA CBOKO LOH0 HA PbIHKE, 160 yMmUpaeT. TaKoBbl peannn 4eN0BOM KUSHU.
Pa3BuTWe NepcoHana, B Lesom, U 0byyeHre NepcoHana, B YaCTHOCTU, TAKKe AO/IKHO MPUHOCUTb KOMMAHUM
npubbIb. ObyyeHMe NePCOHANa — 3TO KOHKYPEHTHOE NMPEVMMYLLECTBO, @ 3HAYMUT, Y4UTb HAZO0 NOCTOAHHO,
HenpepbIBHO, B TEYEHWE BCEN TPYLOBOM AEATE/IbHOCTM NMOBbILLATL KBaMUKALLMIO CBOWX COTPYLHMUKOB.

B 3aBMCMMOCTM OT XapaKTepa CBA3M C NPAKTUYECKOM AeATeNIbHOCTbIO, BblAENAT METOAbI
obyyeHus:

- MEeTOAbl aKTUBHOrO 0ByYeHUn UK Ha paboyem mecTe;
- obyuyeHMe BHe pabouyero mecTa.

ObyueHMe Ha paboyem mecTe OT/IMYaETCA CBOEM NPaKTUYECKOM HanpaB/IEHHOCTbIO,
HenocpeacTBEHHOW CBA3bIO C NPOM3BOACTBEHHbIMU QYHKUMAMM PabOTHUKA, NPeaoCTaBAsET, KaK NpaBuo,
3HaUUTEIbHbIE BO3MOYKHOCTU A1 NOBTOPEHUA U 3aKpenIeHns BHOBb U3y4EHHOTO.

5.1 Pa3zpaboTka y4eOHOi#l MporpaMMsbl IVIABWIBIIMKA METAJLIA U CIUIABOB

PaspaboTKka yuebHO Nnporpammbl OCYLLLECTBASETCA Ha OCHOBaHUKU [podeccMoHanbHOro cTaHaapTa
«MNaBUNBbLIUK LBETHbIX META/I/IOB U CNAaBOBY» (YTB. NPUKaszom MuHMCTepcTBa Tpyaa U colManbHOM
3awmTbl PP ot 3 aekabpa 2015 r. N 985H), a TaK e € y4eTOM HOPMATUBHOM AOKYMEHTaUMM Mo
aKcnyaTaumm obopyaoBaHuaA 1 6e3onacHbIM YCI0BUAM TPy Aa:

Nuct
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- [lon*KHOCTHanA (NpoM3BOACTBEHHAA) MHCTPYKLUMA NAaBUAbLIMKA METaNa U CNIaBoB..

Ha obyyeHune no npodeccmm "MnaBunblimk meTanna u cniaBoB" AOMNyCcKaloTca MuUa He Mosioxe 18
NeT, TogHbIe MO COCTOAHMIO 340P0BbA K 06CYKMBAHMIO NIABUIbHBIX arperaTos.

Buza 06yyeHus: nosblileHMe KBannduKaumm:- Ha 5-i1 paspag;
LonKeH 3HaTb:
- NpoLLeCC BeAEHUA NTaBKM MarHMEBbIX aIFOMUHUEBDBIX, HUKEJIEBbLIX U APYIUX CMJIaBOB;
- XUMMYECKMNIT COCTaB KOMMOHEHTOB, BXOAALUMX B LUMXTY, UX BIMAHME Ha CBOMCTBA CNIABOB;

- CNOCOBbI MPUrOTOBAEHUA Pa3ANYHbIX NUTaTyp, MoANGUKATOPOB M GAIOCOB, NPUMEHAEMBIX NPU
NPOM3BOACTBE META/I/IOB M CMIaBOB; CNOCOObI NPeAoXPaHEHUS KUAKOTO MEeTas1a OT CONMPUKOCHOBEHMSA C
BO3AYXOM M MeYHbIMW rasamu B MPOLLECCE NNABKMU U Pa3INBKU MeTanna;

- Npasuaa 6e30NacHOCTU TPyAa, MPOU3BOACTBEHHOMN CAaHUTAPMM, NOXKapPHOM 6€30MacHOCTU 1
31eKTpobe30nacHOCTM; NPOU3BOACTBEHHYHO (40MKHOCTHYIO) MHCTPYKLMIO U NPaBUAa BHYTPEHHErO
pacnopsakKa.

XapaKkrtepuctuka pabor:

- MnaBKa UBETHbIX METANNI0B M UX CMJIAaBOB C NMOBbILWEHHbIMWU TPEOOBAHUAMM K XMMUYECKOMY COCTaBY B
neyax pPas/IMYHbIX KOHCTPYKLMIA 0bLweit BMeCTUMOCTM OT 2 A0 6 TOHH B COOTBETCTBUM C YCTaHOB/IEHHbIM
PEXKNUMOM.

- MnaBKa YyryHa B ne4ax BMeCTMMOCTbIO OT 3 40 6 TOHH.
- MnaBKa onbITHbIX CN1aBOB B 1ab0OPaTOPHbIX YCA0BUAX.

- HabntoaeHuve 3a NpUroToBAEHNEM, Pa3rPy3KOWM LMXTbl U y4acTUe B 3arpyske NPUCagouHbIX MaTepManos 1
dntocos.

- HasegeHue u cHATUE WNaKa.

- Onpe,qeneHme rOTOBHOCTW NnaBKK, BbINYCK U Ha6mo,u,eHme 3a pa3ﬂMBKOVI meTanna B d)OprI.

ObyyeHne NPOBOAUTCA NO NPOrPaMMe, COrNacoBaHHOM ¢ PocTexHaA30poOM, coaepikaHMe KOTOPOW
npeaycmatpusaeT 06A3aTeIbHbIN KypC TEOPETUYECKON N MPAKTUYECKON NOATOTOBKMW.

5.2. CocTaBjieHue y4eOHOI0 MJIaHA

Ne Kypcobl , npeameTbl Kon-Bo yacos
1 TeopeTnyeckoe obyyeHune
1.1 IKOHOMMYECKMI KypC 14
1.2 O6LWweTexHNYECKUI Kypc
1.2.1 MaTtepuanosegeHune 10
1.2.2 DNEKTPOTEXHUKA C OCHOBAMM MPOMBbILLJIEHHOW SN1EKTPOHUKM 8
2.3 OxpaHa ﬂpvaa 20 Nuct
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1.3 CneumanbHbIM Kypc

131 CBeneHuMa N3 Teopun MeTannypruyecknx NnpoLeccos 14

1.3.2 ObopyaoBaHMe 1 TEXHONOMMA N1aBKW BaJIKOBbIX pacniaBoB 33

133 OxpaHa oKpy:KatoLlen cpeapl 3

2 MpounsBoacTBEHHOE 0byYeHme

2.1 ObyyeHne OCHOBHbIM onepauMam U npuemam paboTbl 133
NNaBUNbLMKA MeTanna 1 CNAaBoB 5ro paspAaaa

2.2 CamocToATenbHOe BbiNOAHEeHMe paboT nnaBuAbLMKa MeTanna 1 78
cnnasoB 5ro pa3spaga
Pe3epB y4yebHOro BpemeHu 15
KoHcynbTaumm 8
DK3ameHbl 6
KBannduKauMoHHbIN 3K3amMeH 8
UToro 350

B npouecce 06y4eHna ocoboe BHMMaHWe 06palleHo Ha He0HX0AMMOCTb NPOUYHOIO YCBOEHUA U
BbINO/IHEHWSA BCceX TpeboBaHUI U Npasua 6esonacHocT Tpyaa. K KoHUy 0bydyeHua Kaxkabii pabounii
AONKEH YMETb CAMOCTOATE/IbHO BbIMOHATbL BCe paboTbl, NpeayCMOTPEHHbIE KBaNNPUKALMOHHOM
XapPaKTEPUCTUKOWN ANA COOTBETCTBYIOLLErO paspaaa.

Mo oKOHYaHUKM 0ByYeHMA CayLIATENU AOMYCKAIOTCA K cAadve KBaMUKaLMOHHOIO 3K3ameHa
(nepBMYHas aTTecTaums NPoM3BOAUTCA C 065A3aTeNbHbIM YYacTUEM B 3K3aMeHaLMOHHOW KOMUCCUU
npeacTtasuTens PoctexHaasopa).

Mocne obyyeHUa COTPYAHNKM NPOXOAAT aTTeCTaLMIO B KOMUCCUMM y4ebHoro ueHTpa. Mo eé
pesy/nbTaTam BblaaeTcs:

o YAOCTOBEPEHUE COTPYAHMKA, MpoLleawero aTrecTaumio;

. NPOTOKOA aTTECTaLMOHHON KOMUCCUM C NepeyHem paboTHMKOB, NPpoLLeALWnNX aTTecTaumio.

YaoctoBepeHue BblAAETCA CPOKOM Ha 5 IeT NpM YCNOBUMN €3KeroaHol NpoBepKn 3HaHNI B

KOMMCCUM y4ebHOro LeHTpa.

B cooTtBeTcTBMU € TpeboBaHUAMMK MprKasa PeaepanbHOM Cy»KObl MO 3KOAOTMYECKOMY,
TEXHO/I0rMYEeCKoMy U aTOMHOMY Haazopy oT 29.01.2007r. Ne 37 (c usmeHeHuamu Ha 30 utoHa 2015 roaa)
"O nopazke NOAroTOBKKU M aTTecTauMmn paboTHUKOB OpraHn3aLmin, NoAHaA30pHbIX deaepanbHoM ciykbe

no 3Ko/N10rTn4yeCKkomy, TeEXHONIOTMYeCKOMY M aTOMHOMY Ha30pYy ...Paboune nepnoanyeckmn npoxogAaTt

NPOBEpPKY 3HaHNI NPON3BOACTBEHHbIX MHCTPYKLMI He pexke ogHOro pasa B 12 mecaues. MNepes npoBepKoi
3HAHWI OPraHU3YIOTCA 3aHATUSA, IEKLUUKU, CEMMUHAPBI, KOHCYIbTauun",

['oBopst 00 SKOHOMHYECKOH M CONUAIBbHON 3(PQPEeKTUBHOCTH OOyUEeHUS
KBAJIM(ULIMPOBAHHBIX KaJpOB, HEOOXOAMMO OTMETHUTH cleayromee. OO0yuyeHue
KBaJM(HUIMPOBAHHBIX KagpOB sBIsETCS A(PQPEKTUBHHIM B TOM cilydae, €ciu
CBSI3aHHBIC C HUM M3JEPKKU OyAyT B MEPCIEKTUBE HIDKE M3ACPKEK OpraHu3aliy Ha

MOBBIIIEHUE MPOU3BOJUTEILHOCTH TPYyAa 32 CUET APYruX (PaKTOPOB WIIM H3JEPIKEK,

UBM3APHBIX  C  O[INOKAMNI B HAMT deU‘:lClZ CHJIbI. HUL«KUJle)’ OHpCAC/ICHA

Nuct
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PE3yNIbTaTOB, JOCTUTHYTHIX C TMOMOIINBI0 OOyYeHHs KBaTU(UIIMPOBAHHBIX KaJpoOB,
CONMPSDKEHO C  ONPEACIIEHHBIMH  TPYAHOCTSIMH,  HAJIMIO  SKOHOMHYECKas
b dexkTuBHOCT, O0y4eHHS B (OpME CHIDKCHUS H3ACPKEK, KOTOPhIE MOIIAI0TCS
TouHOMY pacueTy. OOydeHHe KBaTHM(PHUIMPOBAHHBIX KAJPOB 3aTPAaruBacT Ba)KHBIC
¢dakroppl  coumanbHOU  ApdexTuBHOCTU. [loBBIIEHME  MPOdECCHOHATHLHOTO
MacCTEepCTBa MOJIOKUTEIHFHO OTPaXKACTCs Ha TapaHTHH COXpPAaHEHUH pabouyero Mecra,
BO3MOXKHOCTSIX B MOBBIIICHUH JOHKHOCTH, PaCHIMPEHUU BHEITHETO PHIHKA TPy/Aa, Ha
BEJIMYMHE JOXOJOB OpraHu3allid, Ha 4YYyBCTBE COOCTBEHHOIO JOCTOMHCTBA U

BO3MOKHOCTAX CaMOpCaJIn3aliu.

Nuct
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3AK/IIOYEHHUE

B aaHHOM npoekTe 6bin pa3paboTaH Lex CTafbHOro ANTbA NPOM3BOAUTENBHOCTbIO 14,5 ThIC. TOHH B
roa. MNposeaeH pacyeT TeEXHOA0rMYeckoro obopyaoBaHNA, CTePKHEBbLIX U GOPMOBOYHbIX MaTEPUA/IOB, a TaKKe
pacyeT WuxTbl. Mo pe3yibTaTam NPoBeAEeHHbIX BblUMCIeHN Bbino BbibpaHo obopyaoBaHMe U
TEXHO/IOrMYecKMe maTepuanbl, obecneunsaloline KayecTBeHHbIl pesynbTtat. CoBpemeHHoe 060pyaoBaHue u
TEXHO/I0MMKN NO3BOIMAN YBENNUYNTL NPOU3BOAMNTENbHOCTb, MOBbLICUTL KAYECTBO, CHU3UTL 3aTPaThl HA PEMOHT,

YAY4LWIMTb YCAOBME TPYAa U COKPATUTb CPOK OKYNaemocCTy.

Kpome Toro 6bin1a nocunTaHa sKoHoMMYecKaa 3¢ HeKTUBHOCTb NPOEKTa, 3 UMEHHO NPOoBeAEHbI
cneayolme pacyeTbl: pacyeT YNCIEHHOCTU pabounx, pacyeT 3apaboTHOM NaaTbl, OTYMCAEHMI Ha
COLMA/bHbIE HYXAbl, OCHOBHbIX MPOM3BOACTBEHHbIX GOHAOB (34aHUA, COOPYKEHMUA, TEXHONOTMYECKOE
obopyaoBaHue, TpaHCNoOpTHOe obopyaoBaHue). MponsseaeH pacyeT KabKynsaummn cebectoumoct 1 TOHHbI
roAHbIX OT/IMBOK U TEXHUKO-3KOHOMMYECKMX NOKasaTenen. Mcxoga U3gaHHbIX BbIYMCAEHUIM, MOMKHO CKa3aTb,
YTO NPOEKTUPYEMBIN NTUTEMNHDBIN LEX IKOHOMUYECKUN 3DDEKTUBEH.

TakKe BblIN paccMoTpeHbl BONPOCbI 3Konoruu, 6esonacHocTm Tpyaa n 6esonacHocTm
XKU3HeAeATeNbHOCTM NPU Ype3BblYaHbIX CUTYaLUMAX. B pe3ynbTaTe CHUMKEHUA pacxona OCHOBHbIX
MaTepuanos, MMHUMU3NPOBAHMA BbIBPOCOB BPEAHbIX BELWLECTB MONYYNNOCh 06€30MacCUTb OKPYKAOLWMNN MUP
OT BpeAHbIX GaKTOPOB U cAeNaTb AaHHbIA NPOEKT 6e30MacHbIM ANs OKpYKatoLleit cpeabl. bblan
pa3paboTaHbl MeponpmATMA No 6e30MacHOCTM TPyAa, KOTOPbIe NO3BOAUAN U3MEHUTL XapaKTep Tpyaa
paboTaloWwmx B NPOEKTUPYEMOM IUTEMHOM LIEXE, BHEAPUTb COBPEMEHHbIE CPeACTBa TEXHUKMN 6e30MacHOCTH,
obe3onacuTb TPYSALWMXCA OT BAUAHMA Ha HUX BpeaHbIX GaKTOPOB, YTO MNPMUBENO K CHUMKEHUIO TPaBMaTM3Ma U
npodeccroHanbHbiX 3aboneBaHNU.

Nuct

JI144.03.04.755 113

M3m| Jinct | Ne pokymeHTta | Moanuch | Adata

123




CIIMCOK UCITOJIb30BAHHbBIX UICTOYHHUKOB

1. TOCT 26645-85, OTnuMBKM W3 METAUIOB U CIUIaBOB. JlOMyCKU pa3MepoB,
MaccChl U MPUITYCKM HAa MEXaHU4ecKyr oOpaboTky. M.; M3narenbcTBO CTaHIapTOB,
1986. 18 c.

2. TOCT 3.1125-88, IlpaBuna rpaduyecKoro BBHITIOJIHEHUS DJIEMEHTOB
JuTerHbIX GopM U oTIKMBOK. M.: M3naTenscTBO cTanaapToB, 1988. 20c.

3. TOCT 3212-80, KommiekTsl MoOjaeNbHbIE. YKJIOHBI (OpMOBOYHBIC. M.:
N3parenscTBO cTranaapToB, 1981. 12c¢.

4. TOCT 3606-80, Komrmnektsl MonenbHble. CTepkHeBbIe 3HakH. OCHOBHBIE
pa3mepsl. M.: M3natensctBo ctanaapTos, 1980. 24 c.

5.TOCT 977-88, OtnuBku cranbHbie. O0IHE TEXHUYECKUE YCIOBHUS.

6. TOCT P 53464-2009, OTinuBKM M3 METAJUIOB W CIUIaBOB. Jlomycku
pa3MepoB, MacChl U MIPUITYCKH HAa MEXaHUYECKYIO 00paboTKY.

7. Topman 3.b., [Tanuyk A.I'. KypcoBoe npoekTupoBaHue Mo JUCIHUILIMHAM
«TexHonoruss NTUTEUHOTO MPOU3BOACTBA» M «MeTrammyprudyeckass TEIUIOTEXHUKA U
neun»: Ydeb.nocodue — ExarepunOypr: uzn-so Poc. roc. npod.-nen.yn-ta, 2002.-
104c.

8. Hanbckuit A.M. TexHonorus KOHCTPYKIIMOHHBIX MAaTEpHAIOB. Y YeOHUK JIJIst
By30B. M: MammHocTpoenue, 1997

9. Unnatrynun B.C. Texnomornuyeckue moaxonbl k oOyuenuto. // XKypnain
"Ounoc".

10. Kpuctosa 10.1. BHyTpudpmnpmeHHoe (KopnopatmsHoe) obyyeHmne Kak 3HauuMbliA pecypc
pa3suTna Komnawuu. // M., 2003.

11. JlureitHoe mpowm3BojicTBO: YueOnuk/ Ilox obm. pen. A.M. Muxaitnosa.
M.: MammHocTtpoenue, 1987. 256 c.
12. Mapounuk craneit u cruiaBos/ B.I'. Copokun, A.B. Bomnocuukona, C.A.

Bsatkun u np.

13. MexoTpacseBble NpaBuaa NooxpaHe Tpyaa B iMTeiMHom npomssoacTee. NOT P M-002-97. -
cne.: LOTNBCN, 2001.

14 Nspano R NA I‘nA\..a.. oY s 1l u IV NI TP V-V R TPV TPL -V TR T TV T V-V VPV -V V [TV~ - PV PP i s V€ VA PIET U
AT, TVIVIZIZTCO D Tvi. 1 U\'}”II T J.J IIPU\.I\IVIVVUUIIVI\. JIVITOVITTOUIA I.l|\-I\UU- 4 ‘I\-U-IIUDUUVI\.I I_I\Ul\.rlvlll\ly PI .
4 34-BO ypdn.lut..llpu e yHATd, 19 4, 64 c. I[H 44 03 04 755 H3 Jucr
124
M3m| Jinct | Ne pokymeHTta | Moanuch | Adata




15. Munses B.M. OcoOGeHHOCTH MpPOU3BOACTBA OTJIMBOK M3 CTaIM: Y4eOHOE
noco6ue. Ceepaosck: YIIU nm. C.M. Kuposa, 1987. 80 c.
16. Oprao IL.M. OcHoBbl KOHCTpyHpoBaHUS: CHpaBOYHO-METOANUECKOE

nocooue. Ku. I/ Ilox pen. I1.H. Yuaea. M.: Mamunoctpoenue, 1988. 560c.: u.

17. CneumanbHble cnocobbl anTba: yuebHo-meToamnyeckoe nocobue/ 6.C. HypkuH, A.B. YypKuH,
H0.U. KaTeropeHko; nog pea. b.C. YypkuHa. EkatepunHbypr: N3a-8o Poc.roc.npod.-nea.yH-ta, 2012. 189 c.

18. CnpaBoYHUK no auTeitHoMmy obopyaoBaHuio. M.: MawunHoctpoeHune, 1985, - 320 ¢, ua.

17. TexHMKa 6e30MacHOCTM B IMTEMHOM Npoun3sBoacTee: Yueb. nocobue ans cped. npod.-TexH.
yunamuws. — M.: Boicw. wkona, 1980. — 94 c.

20. Tumoodees K.B. dopmuposaHue n passutne nepcoHana. // MATEP, 2001. - c. 30.

21. dunnH C.A. AHAParornyeckmii Noaxoa K NOCTPOEHUIO CUCTEMBI MPOdECcCUOHaNIbHOTO 06yYeHUs
nepcoHana npeanpuatua. // B.Hosropoa, 2005.

22. Xyaokopmos [.H. Mpon3BoaCcTBO OTAMBOK M3 UyryHa: YuebHoe nocobue. MUHCK: BbICLL. LK.,
1987, 199 c.

23. YypkuH B.C. IKOHOMMKa U ynpasaeHne nponssoacTsom: Yueb. MNocobue. EkaTepuHbypr: M3a-8o
Ypan.roc.npod.-nea.yH-ta, 1999. 91lc.

24. 3Kkonorua nuteiiHoro npoussoactea / MNopa pea. A.H. bonauHa, C.C. MyKkosckoro, A.H.
MNopny6Horo, A.U. fikoBnesa, B.J1. KpoxoTunHa: Yueb. nocobue ana By3os. - bpaHck: U3a-so BITY, 2001. -
315c.

25. DNeKTPOHHbIN pecypc — 3aBoa “Amypantmall”, opobomeTHoe ob6opyaoBaHMe.

Nuct

JI144.03.04.755 113

M3m| Jinct | Ne pokymeHTta | Moanuch | Adata

125



http://www.amurlitmash.ru/drobemetnye-barabany/periodicheskogo-dejstvija/42203
http://www.amurlitmash.ru/drobemetnye-barabany/periodicheskogo-dejstvija/42203

N3m

Nuct

Ne nokymeHTa

Noanuck

[aTa

JI144.03.04.755 113

Nuct

126




	«Российский государственный профессионально-педагогический
	университет»
	Кафедра металлургии, сварочного производства и методики
	ВВЕДЕНИЕ
	ПРОИЗВОДСТВЕННАЯ ПРОГРАММА
	Обоснование и расчет производственной программы
	Выбор и обоснование места строительства цеха.
	Выбор режима работы литейного цеха. Расчёт фондов времени.
	Расчет основных отделений цеха

	РАЗРАБОТКА ТЕХНОЛОГИИ ИЗГОТОВЛЕНИЯ ОТЛИВКИ
	2.1 Характеристика литой детали и условия ее службы
	2.2 Литейные формы и стержни
	2.3 Конструкция и расчет литниковой системы
	2.4 Модельно-литейная оснастка

	3. ЭКОНОМИЧЕСКОЕ ОБОСНОВАНИЕ ПРОЭКТА
	3.1 Расчет численного состава рабочих
	3.2. Организация и планирование заработной платы
	3.3 Отчисления в социальные фонды
	3.4. Расчет капитальных затрат и амортизационных отчислений
	3.5.  Определение затрат и планирование себестоимости
	3.6. Расчет плановых постоянных и переменных затрат
	3.7. Ценообразование
	3.8.  Расчет коммерческой эффективности проекта
	3.9. Показатели эффективности

	4. БЕЗОПАСНОСТЬ И ЭКОЛОГИЧНОСТЬ ПРОЕКТА
	4.1 Безопасность труда
	4.2  Экологичность проекта
	5. УЧЕБНЫЙ ПЛАН ПРОФЕССТОНАЛЬНОЙ ПОДГОТОВКИ ИЛИ ПОВЫШЕНИЯ КВАЛИФИКАЦИИ РАБОЧИХ КАДРОВ.
	5.1 Разработка учебной программы плавильщика металла и сплавов
	5.2. Составление учебного плана

	ЗАКЛЮЧЕНИЕ
	СПИСОК ИСПОЛЬЗОВАННЫХ ИСТОЧНИКОВ

