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BBenenue

JIJisi TEXHOJIOTUYECKOT0 MpOoliecca M3rOTOBIICHUS KEJIe300€TOHHBIX H3EIHMA
OCHOBHBIMU PACUETHBIMM BEJIMYMHAMU SIBISIOTCA JUIMTEIIBHOCTH ONEpaluid U
AJIEMEHTHBIX IUKIOB. [IpOAOMKUTENLHOCTh BBINOJHEHUS OIEpaluil onpeaeiser
KaueCcTBO TEXHOJOru4eckoil o0paboTku. [lo AIMTENBHOCTH 3IIEMEHTHBIX IIMKJIOB
YCTAHABJIMBAIOT  MPOU3BOJCTBEHHYID  MOIIHOCTH  TEXHOJIOTUYECKOW  JIMHUH,
non0uparoT 000py0BaHME, HA3HAYAIOT YUCIIO UCIIOJIHUTENEH Tpolecca.

BakHplM 53TanioM B HM3y4€HMHM W OCBOEHUU IPUHLMIOB MNPOECKTUPOBAHUS
MPEANPUITHNA 110 TPOU3BOJICTBY COOPHBIX OCTOHHBIX U KEJI€300€TOHHBIX U3JICTUN U
KOHCTPYKIIMI  SIBJIAETCSL  OpraHu3alus TEXHOJOTM4Yeckoro mpoiecca. I[lpu
TEXHOJIOTHYECKOM TMPOCKTUPOBAHUM HEOOXOJIMMO B TIOJIHOW MEpEe HCIOJIb30BaTh
COBpPEMEHHOE O000pyJIOBaHUE, OpraHUW3alMOHHBIE pelIeHus, 00ecrneUnBaloe
CTPOro€ BBINOJIHEHUE PEKUMOB OOpa0OTKH, BBICOKHE TEXHHUKO-3KOHOMUYECKHE
MOKa3aTeyid MPOU3BOJICTBEHHON JAESATEIbHOCTH, T.€. MaKCHUMaJbHYH) HSKOHOMHIO
TPYAOBBIX, MATEPUAIIbHBIX U DHEPTETUUECKUX PECYPCOB.

[{enp HACTOSIIMX METOAMYECKHMX YKA3aHUM — OCBOCHHME METOAOB pacyeTa
MPOU3BOACTBEHHOTO MPOIlECCa HAa JUTMHHBIX CTEHJIaX IO BBIMYCKY JKEIe300€TOHHBIX

U3IEIIM U KOHCTPYKLIUH.



1 IMpoayKIus TEXHOJOTHYECKOT0 KOMILJIEKCA

B kauectBe 0a30oBOro um3menWsl NPUHUMAETCS  IJIUTA  MEPEKPBITUS
*kene3o00eTonHas MmHoromyctotHas [16-60.12 mo TOCT 9561-91 [1].

[lmuTel TpenHa3HA4YEeHBI I TPUMEHEHUS B TMEPEKPBHITHSAX W TMOKPBITHUIX
MHOTO03Ta)KHBIX JKUJIBIX, OOIIECTBEHHBIX M MPOW3BOJCTBEHHBIX 3/IaHUI C HECYIIUMU
CTeHaMH, COOPHBIM MJIK COOPHO-MOHOJIUTHBIM KapKacOM.

[Tnuter  Ge3omamy0o4HOrO0 (QOPMOBAHHS MOTYT TPUMEHSTHCS B 3IAHHSIX,
BO3BOJIMIMBIX I10 ICHCTBYIOIIMM MIPOEKTaM, B3aMEH ILTUT C KPYTIBIMUA ITyCTOTaMH.

Mapxka mmutet [15-60.12:

I1b — munra 6e3onany0oyHoro HOpMOBaHUS,
60 —mmHa, 1M;
12 —mmpuna, oM.

Yeprex uzaenus npecTaBieH Ha pucyHke 1.

220

5920

i B G i I

2-7
1160

220

T

L5 L B5 5, B, B5 o, #5 , #5 ., #5105
] 1% 1}

7

Pucynok 1 —Ilnura nepexpoitust MHOromycrotHas [15-60.12



XapakTepucTrKa u3zienus npejcrasieHa B Tadaume 1.

Tabnuua 1 —TexHuueckas XapaKTepUCTHUKA IUIAT MEPEKPBITUS

[Toka3arenp Bennuuna
Krnacc no npoyHocTu Ha cxaTHe B30
Pacxox OeToHa, M° 0,885
Pacxon apmaTypHoO# cTaiu, Kr 36,18
Macca njuThel, T 2,12
OGDBEM HM3IeTust, M° 1,57
[Tnomans, M2 7,15

2 OyHKIHOHAJIbHAS TEXHOJOTMYECKasi cXxeMa MPON3BOJACTBA

Ha mepBoMm »srame mnpoekTupoBaHus paspadarbiBaeTcs (QyHKIIHOHATHHAS
TEXHOJIOTMYECKasi  CXeMa  NPOU3BOJACTBA,  MPEAYCMATpPUBAIOIIAs  XapakTep
opraHu3anmuu OyAyIIero MPOW3BOJCTBA, BUJl TEXHOJOTHUUYECKOTO O0OpYAOBaHMS,
HepeyeHb TEXHOJOTHYECKUX oneparuii [2, 3, 5].

Mapka 6etonnoit cmecu — bCT B30 XK1.

TexHomorus mpou3BoOACTBA — O0e30Many00ovHast Ha ITMHHOM MPOTSKHOM CTECH/IE.

Crnoco0 HampspKeHUs apMaTypHOM CTalld — MEXaHWYECKUW C HATSHKEHHEM
BBICOKOITPOYHOM MTPOBOJIOYHOM apMaTyphl HA YIIOPBI CTEH/A.

Crioco6 yCKOpPEHHOTO TBEPACHUSI — KOHTAKTHBI 00OTPEB C TIOMOIIIBIO CUCTEMBI
PETUCTPOB (TEIUIOHOCHUTENb — FOpsivasi BOJIA).

OyHKIIMOHAIbHASI TEXHOJIOTHYECKAs CXeMa MPEeJICTaBlieHa Ha PUCYHKE 2.
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OyHKIMOHAJIbHAS TEXHOJOTMYECKas CXeMa CIY>KUT OCHOBAaHHMEM IS BbIOOpa
o0OpyOoBaHUs, BBISBICHUS  COCTaBa  OMNEpaluid, TMEPexXoJ0B W  IOCTOB
TEXHOJIOTUYECKOW JIMHUH.

Ha  cnenyromeM — stame  NPOEKTHUPOBAHUS  OCYIIECTBISETCS  BBIOOD
TEXHOJIOTUYECKOro 000pyaoBaHus (110 KaTtajoraM | cripaBouHuKam) [2, 3, 5].

Kpan moctoBoit K16,-25-16,5:

- rpy3onoabsemMHocTs — 10T;
- macca — 12,6r;
- momHocTh — 31,1kBrT.
3axsar ais it PP-4:
- macca — 0,556r.
YcTpoicTBO Uit pacKiIaiku U chEMa Terio3amuTHoro nokpsitus 025600:
- macca — 215kr;
- npousBoautens —3A0 BUBPOITIPECC.
Pyunas ruapasianueckas rpynna BC-38-19:
- macca — 300kr.
Mammna aiis nonepeunoit pesku T9C100:
- macca — 2750kr;
- MoIHOCTh — 45k BrT.
MamwuHa 111 YUCTKU U cMas3ku 19:
- macca — 2,3T;
- MOILITHOCTE — 28kBT;
- CKOpOCTh - 12 M/MuH.
MaivHa a1 packyiajiku apMatypHoit npoBojioku TPII-1:
- macca — 1,6T;
- MOIIIHOCTE — 3, 7kBT;
- ckopocth, M/mMuH — 50 - 100.
['maponomMKpar 11 HaTSKEHUS apMaTypHOU NpoBOJIOKH Y HA!

- macca — 0,26r;



- MOIIIHOCTE — 2,2KBT.
Mammna popmyromas TOHCUJIAH-T9EVS:
- macca — 7,8T;
- MoIHoCTh — 15kBT;
- ckopocTh, M/MuH — 0,65 - 3;
-006EM OyHKepa — 1 M3,
YcTaHoBka 17151 MOUWKH (DOpMYIOLIEH MaIlIWHBI:
- macca — 0,046r;
- MoIHoCTh — 4,5kBrT;
-naBienue — 1,8aTM.
Tenexka camoxoanas CMJXK-151b:
- rpy3onoabsemMHocTs — 20T;
- cKkopocTh niepensmkeHus — 40m/muH,
- mupuHa Kosen — 1524mm;
- macca — 3,45r;
- MOIIIHOCTE — 6,5kBrT.
Cucrema rmojorpeBa JOPOKKH — ropsiaee BOJAOCHA0KEHUE TI0 TPYOOIIPOBOTY.
[Toce BBIOOpa 0OOpYMOBaHWS BBITIONHSIETCS €r0 KOMIIOHOBKA Ha IUIAHE IeXa

(pucynok 3).

3 Pacuer IJIMTEJIBLHOCTH YJIEMEHTHBIX IIUKJIOB

Ha CTEHJIOBOU TEXHOJIOTUYECKOM JINHUU BBITIOJTHSIOTCSA Kak
MEXaHU3UPOBAHHBIC, TAK U PYYHBIC ONEPALIUH.
JIMMTEeNbHOCTh MEXaHU3UPOBAHHOW ONEPALUM OMPENCISACTCS BYMS BHIAMU

3aTpaT MAaIMHHOTO BPCMCHHU — TCXHUYICCKUM U PCIKUMHBIM.
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Pucynok 3 —KomMnoHoBou4Hast cxeMa CTEHJ0BOM JTMHUU O MPOU3BOJICTBY IUIUT Oe30many00o4Horo popMoBaHus



10

JIMUTEeNnbHOCTh MEXaHU3UPOBAHHOM OIepalii pacCUYUTHIBAIOT MO0 (popMyIie:

t, = \'/[58 it (1)
rae t,, — ATUTENIbHOCTh MEXaHU3MPOBAHHOM OIEpalvy, MUH,

| —pacueTrHast yMHA - paccTosIHUE pabOYero WK TPAHCIIOPTHOTO X012

MAIlluHBI, M;

V —pacdeTHas CKOPOCTh pabodero MM X0JI0CTOTO X0/1a MaIIHHbI, M/MUH;

0. —pacyeTHOE YMCIIO MPOXO0B MAIIIMHBI;

t, — pe>KMMHOE MAIIMHHOE BPEMs, HE COBMEILIEHHOE C TEXHUYECKUM, MUH,

f — K03h(UIMEHT HCIONB30BAHUS CKOPOCTH IEPEIBIKEHUS MeXaHHU3Ma

(mpuHMMaeTCs 10 HOpMaM TEXHOJIOTMYECKOro mpoeKTupoBanus [4]).

JIMATEeTbHOCTh PYYHOU OTeparuu onpeaesiercs no Gopmyie:

p.o

oo=pa, e, @

rae tpo —UIMTENBHOCTh PYYHOH ONEpaly, MUH,;
P —o006bem pabort 1o oneparuuy,
t, —HOpMa BpeMeHHM 3a eAUHUIY 00beMa paboM, MUH;
Ny — YHCII0 UCTIOJIHUTEIIEH, [ KOTOPOTO YCTaHOBJIEHA HOPMa BPEMEHH,
N — mIpUHATOE YHUCIIO UCTIOTHUTENICH;
o — K03 (DUIMEHT, YUYUTHIBAIONIUN YMEHBIIIEHNE JITUTEIHPHOCTH Oleparuit
3a cuer cokpaiieHuss HopMmbl BpemeHnu — mpu N, >N, ¢=0,9...0,95, u
yBeIM4EeHHE MpoaonkuTenbHocT —1pu Ny >N, 0=1,05...1,1.
Pacuérnas BegoMocCTh Tpymo3aTpaT MO MPOU3BOACTBY MHOTOMYCTOTHBIX ILTUAT
nepekpbiTusa [1b-60.12, mpuBenenHas B Tabnuie 2, MO3BOJISET ONPEACTUTH
000padunBaeMOCTh CTCHIOBOM JIMHUU J],.1,:

H e =Ti—:1 , (3)

rae 71,,, — JIUTEIbHOCTh TEXHOJIOTMYECKOro 1IMKJIa U3rOTOBICHUS U31C/IMM Ha
CTeHJIE, Y.

24

509 " T

Hem =




Tabnuua 2 —BeaoMocTh Tpymo3aTpaTt 1Mo MPOU3BOJICTBY IUIUT MEPEKPhITHS Ha cTeHae (s 1-0f popMOBOUHOM JOPOKKH)

. B} - o 5 o = é o JnmuTenbHOCTD
= —_ = 3
: 1 02% glgBg 8. BE | cEszfg | oo
= o S E X~ oFl g7 o z| = Z .| & 3 F B
= . = =" O o ool T o] =& = 2= 9EE EZzQ TOM
3 Hanmenosanue onepauui 5 B = 2 522 2% 88 |EE® 2<% EE'S| Beero | wnerne
<S O >
= >L§ ES A = g = E MO% &m =g = HECOBM.
1 | CPeM TCIUIOM3OMIALHORHOTO 1 . 0,14 1 | 0,0023 90 0,22 1 13 13
HOKpI)ITI/Iﬂ
2 | OTnyck HaTsHKEHUS —— — — 1 2,04 2 0,068 49 3,33 2 100 100
MIPOBOJIOKA
3 | Peska GeTOHHOM MOMOCHT luspenne 6.0 1 0,1 15 1,5 1 90 90
4 | Crem usnenuid ¢ GopmoBouHoli lwsgeme | 2,0 1| 0033 15 05 1 30 30
JIOPOKKHU
5 | YUncTka 1 cMa3Ka CTeHIa AR Lom. 0,17 1 0,0028 90 0,25 1 15 15
g | Packuaka apMaTypHbIX 1 0306 | 1 | 00051 49 0.25 1 15 15
MTPOBOJIOK MIPOBOJIOKA
7 | Hamwxenue apuarypuoi L 333 | 1 | 0056| 49 | 083 1 50 50
IIPOBOJIOKH IIPOBOJIOKA
g | beTommpoRarie Gopyorouoit o 7 O g 1 68 | 2 | 0227 133 3 2 90 90
JOPOKKH O
g |Packnanxa 1w 0,14 1 | 0,0023 90 0,22 1 13 13
TCITJION3OJISILIUOHHOT O HOKpBITI/ISI
10 | YckopenHoe TBepaeHue OeToHa MU 960 960
Htoro 1376 1376

11
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4 PacyeT nmpou3BOAUTEIHLHOCTH U TPYA0EMKOCTH MPOLECCa U3rOTOBJIECHHUS

u3aeanu

[lonydyeHHble B pe3yibTaTe pacyeToB AJIUTEIBHOCTH OIEpaluil CiryKaT
OCHOBOH JIJIs IIOCTPOCHUS JIMHEHHOTO Tpaduka padboT (pucyHok 4).

B pesynbTare mocTpoeHHs BEIOMOCTH TPYAO3aTpaT W JIMHEHHOro rpaduka
YCTQHOBIIEHO, YTO CaMbIM TPOJOJUKUTEIBHBIM I[UKIOM SIBISIETCS  MPOIIECC
pacrnanyoku — 250MuH.

CoctaB MNpOU3BOJCTBEHHBIX paOOYMX TPEACTaBICH B TaOMMYHOW (opme

(rabauma 3).

Tabnuma 3 —CocTtaB Npou3BOACTBEHHON OpUTaIbI

KBanuguka- KosmuecTBo 1o cMeHam Hroro
[Ipodeccus ITUOHHBIN 1 5 3
paspsia

Omneparop 5 5 5 - 10
DOpMOBIIUK 4 2 2 - 4
ApMarypImk 4 2 2 - 4
Kpanomuk 4 2 2 - 4
Tepmuct 4 - - 1 1
Bcero 11 11 1 23

3.
PacueT mpou3BOAUTENLHOCTH IIpoIiecca Ul JIHHHOTO cTenaa P, m”:

Py = Bp Ll]cm LV6 Ln, (4)

rae B, —uncio pabounx cytok B rony (s crennosoit muaun B, = 253cyrt.);
/., — KOIM4ecTBO 00OPOTOB CTEHIOBON YCTAHOBKH B CYTKHU;
. . . 3.
V; —o0bem OeToHa u3aeauil Ha OJHOM (POPMOBOYHOM JTOPOIKKE, M)

N —KOJIMYECTBO (POPMOBOUYHBIX TOPOIKEK.

P.. =2531.0,88515.8 = 26868v°.



wle | =la [a | M 1 cymku . m
SR |o9|8% S dopoxku e %
Q12313318 5. 1 cMeHa 2 cMeHa 3 cmeHa Q 25
S =3 | 85
g5 lea NN Bpems, 4 53 $3
S ENEHER RS S5 | 3%
SRl 90 n §3 | =3
1 2590
2 2590
3 2590
N A 2590
1
S lalel, 5 2590 20,72
3 ~ 6 } 2590
Q — N
< 7 — . 2590
8 — 2590

[lpumeyvarHue* -Yc/10BHbie odo3HaqveHus - 8 Bedomocmu mpydo3ampam

Pucynok 4 —JIluneiinblii rpaduk Tpou3BOACTBa pabOT Ha IJIMHHOM CTEHJIE

€T
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3arparhl TpyJa Ha eAMHHUILY (OopMyeMOl TPOAYKIUH (TPYJAOEMKOCTB), Yel. H,

pPacCcUUTHIBAIOT MO (opMyIIe:
r= —p , (5)

rie R —sBouHoOe uncio pabounx B Opurazae B CyTKH, Yell.;

N —4H1CJI0 CMCH B CYTKH.

23116253
r= =188 gl Mo
2686¢ [2 yeir.-a/ m°.
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