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[Ipumep BBINOTHEHUS AUTIIOMHOTO TPOEKTa
PACYHETHO-TEXHOJIOTUYECKAS YACTDH
2.1 VcxogHble faHHbIE 1JIs1 pacyeTa
Tabnuma 2.1 VicxonHbie 1aHHBIC

d, cm 37 |30 |24 |17 |32 |16 |24 |38 |29 |40
D, cm 43 |36 |30 (23 |38 |22 |30 |44 |35 |46
L,m 5 6 4 6 7 5 8 8 4 5

KomnuectBo,mr | 471 | 432 | 603 | 826 | 518 | 806 | 226 | 378 | 220 | 791

2.2 Pexxum paboTHI Iiexa

Pesxxum paboThI 1iexa cieayer NPUHUMATh B pacyeTax MpH ISITUIHEBHOM pabouel Henese
C IBYM4 BBIXOAHBIMU JHAMH, KOJIMYCCTBO CMCH — JIBC.

Jlnst pacdyera MpOU3BOAUTEIBHOCTHU [1eXa HEOOXOMMO ONPEHCIUTh KOJIMIECTBO PAd0InX
THEH B roay 1o dhopmyie

A, =365 - (I[B M I[peM) , AHEH , (2.1)

rae /1, —KOMMYeCTBO BBIXOMHBIX JTHEH;
ﬂnp —KOJIMYECTBO MPa3aAHUYHBIX THEH;

Apew — IPOCTOM CTaHKa Ha peMOHT (10 - 15 nueit).

I[p =365-(105+ 13 +10) =237 nueii .

2.2 Brruucnenue coera, koaduunent coera u o0beMa 1€710BOM IPEBECUHBI.

XapakTepHOil 0COOCHHOCTBIO (hOpMBI OpeBHA SIBJISIETCS YMEHbBIIICHHE THAMETPa OT KOMJISI
K BEpIIKHE.

Coer — 3TO XapakTepHasi 0COOCHHOCTh ()OPMBI OpEBHA, KOTOPAst ABJISICTCS YMEHbIICHHEM
JMaMeTpa OT KOMJISI K BEpILUHE.

CpenHuii coer — 5To U3MEHEHUE AMaMeTpa Ha eIuHuIe IIuHb OpeBHa. OH orpenenseTcs
o gpopmyse:

D-d
C= - cM/M (2.2)
| 43-57 _ E3s
CE="=120 oy Co=$EE R BOM5:35.02.03
RRY 5,
Wsm. | Jlucr Ne TOKyM. TMoxnuce | Jara
Pa3pab. JinT. Jluct JIucros
PyKoBOAUTEND I I 10
p TexHosornueckas 4acrtb
eLEH3.
H. Konrp.
YTBepa.




Co=

Cs=

Cy=

Cs=

rac

36-30
6,0

—=1,00 cm/Mm

30-24
4,0

—=1,50 cM/Mm

23-17
6,0

—=1,00 cM/Mm

38-32
7,0

—=0,86 cM/M

C — cpennuii coer, cM/M;
D — nuamerp OpeBHA B HUKHEM TOPLE, CM;
d — nnameTp OpeBHA B BEPXHEM TOPIIE, CM;

L — nmuHa OpeBHa,

C,= 32 3029 ,75 cM/m

Cg= 2% 0 ,75 cM/M
8,0

Co= 3% 29—1 ,50 cM/m

4,0

46-40

CIO_ =] 20 CM/M

OTMCTI/IM, YTO OIIpEACIICHUEC cOera B 3aBUCUMOCTH OT JUaMETpPa B BEPXHEM TOPLC Ooblie

oAXOoAUT AJIA TOYHBIX PACUCTOB B JICCOIIUMJIIBHOM IIPOU3BOJCTBC. Z[J'IH YKPYIIHCHHBIX PACYCTOB

MOKHO MPUHUMATh C = 1 cM/M.
KoaddumuenT coera Bnusier Ha 00beM OpeBHA M Ha UCIOJIb30BAHUE APEBECUHBI TIPH €O

pacniunuBanuu. OH BBIYHCHSAETCS 110 hopMyIIe:

K

43
Ki=—==1,16
37
Ky = 221,20
2= 30 ’
Ky= =125
a7
23
Ky=—=1,35
17

(2.3)

D
d

K —22—1 38
16

30

K,=—=1,25

44
Kg=—=1,16
38

35
Ko=—=1,21
29

2.3 CocraBieHue cnenuGuKanum CoIpbs

Crneundukanus

CBIpbSL  —

BaXHEUIIMKA  JTOKYMEHT,

XapakTepusywumii  paborty

npeanpuatua. Cnenudukanuio coctapasaoT Ha 1000 M3, Ha romoBylo mporpamMmy, a TaKke Mo
JaHHBIM JIECOMMIBHOTO MPEANPHATHS WM 1O T'padukaM A pa3IuyHbIX pailoHOB cTpaHbl. EE

CBOJIAT B TaOIMITY:
Crenudukanys Ha celpbs npeacrasiaena Ha 1000 M3 npexcrasnena B Tabmuue 2.2

Ta6muna 2.2 — Cnenudukanys ceipbs Ha 1000 M3

% or obmero | Ha 1000 m3
Junamertp Jlnvna OO0BeM OJHOTO | KOJUYECTBA
OpeBHa, cM | OpeBHa, M | GpeBHa, M° OpeBeH B M B IIIT.
37 50 0,575 8,94 89,4 471




30 6,0 0,455 8,20 82,0 432
24 4,0 0,206 11,44 114,4 603
17 6,0 0,155 15,67 156,7 826
32 7,0 0,596 9,83 98,3 518
16 5,0 0,118 15,29 152,9 806
24 8,0 0,387 4,29 429 226
38 8,0 0,945 7,17 71,7 378
29 4,0 0,294 4,17 41,7 220
40 5,0 0,669 15,0 150 791
Htoro: 100% 1000 5271

KoadummenT coera Bnusier Ha 00beM OpeBHA M Ha UCIOJIB30BAHUE APEBECUHBI TIPH €0
pacnuiIMBaHuU. B 3aBUCUMOCTH OT MeCTa BBIPE3KH U3 CTBOJIa OPEBHA MOTYT MMETh
dbopmy, KOTOpasi HAIOMUHAET [IMJIMHIP, YCEUCHHBIH Mapaboou1 BpalleHUs], YCEYeHHBIH KOHYC
v Heiston. Hanbonpinee koianyecTBo OpeBeH HAMOMHHAIOT (OPMY YCEUESHHOTO Tlapadoonia
BPAIICHHUS M YCEUEHHOTI'O KOHYCA.

O6bem yceueHHOT0 TapaboJion/ia BpalleHus ONpenenstoT no Gopmye

2 2
4 2
V=2 (827 5 0-0,094 v Vae=22t - (222 15,0-0,240 °
nl— 4 ) ) 5 y M n6— 4 5 s U,y M
Vi=2id (330 6 00,822 v Vip=22t (2222 .8,0-0,746
Ty 2 IT0cE M Ty 2 GO M
_3,14 (30%247 _ 3 _3.14 (44?387 o 3
V3= 2 ( > ) 4,0=0,373 M Vpg= " ( : ) 8,0=1,669 m
_3.04 (232177 3 _3.14 352297\ 3
Vo= (B57) -6,0-0317 u Vig=2 - (3522 4,0-0,517 w
_3,14 (382327 _ 3 _3,14 ra6m40%\ 3
Vis==2 - (355) 7.0-1,075 m Vio==- (255 5.0=1,145
V; — 00beM mapabosionia BpamicHus.
O0BeM yceueHHOro KoHyca 1o (Gopmyiie
2 ] 2
V== (M) 1, M3 (2.5)
4 2
_ 3,14 (43%+43-37+437 _ 3 _ 314 (222422164167 3
VKI‘T'<—2 >.5,0—o,27oM Vo= 22 (2525 25,0=0,085 u



2 2 2 . 2
V=22, (36 £36 30”‘)) 6,0 = 0,219 n® Vig= 22 (210220 g 0 = 0,197 a7
2 4 2
2 2 . 2
Vig= 22 (202428 920,009 13 Vig= 22 (w) +8,0 = 0,456 m°
4 4 2
2 2 2 . 2
Vi = 24, (23 ARV AR ) 6,0 = 0,085 v Vo= 22 (2020 4.0 = 0,137 w8
1 4 2
2 2 2 . 2
V=22 <38 £32:38+ 32 ) 7.0=0,287 M3 Vo= 212 (W) -5,0=0,315 m®
2 4 2
rae Vi — o0beM KoHyca

OTtHOcuTENbHOE yBeIMUeHUE oObeMa napalosionsia B CPaBHEHMHM ¢ 00BEMOM KOHYca
MOJKHO OIPENEINUTh 10 popmyIie:

p= V"V'HV" - 100%
(2.6)
pr= 222 - 100% = 0,728% P = 22 - 100% = 0,731%
Po= 2022 - 100% = 0,734% Py = 2T - 100% = 0,736%
Py= 20222 - 100% = 0,736% Pa= =222 - 100% = 0,727%
Pa= 220 - 100% = 0,733% Py= 2200 - 100% = 0,735%
Ps= =22 - 100% = 0,733% Pio= =122 - 100% = 0,724%

rae P — oTHocuTeNnbHOE yBEIMUeHUE 00beMa.

B pe3ynbrate pacueToB yCTaHOBIJIEHO, UTO pa3finune 00beMoB P HeOOIbIIOE U COCTABIISIET
B cpeneM 0,35 — 1,12% B 3aBucumoctu oT cOera OpeBeH. Hampumep, nist OpeBeH c
kodpduumentom coera K = 1,35 P. = 1,12%. [ToaTomy B mpakTUYEeCKOW AEATEIbHOCTH 00BEM

OpeBHa  ONpEAENAIOT [0  €ro  BEpPUIMHHOMY  JMaMeTpy M JUIMHE,  I0JIb3YACh
CTaHJapTU3UPOBAaHHBIMU TabIUIIAMH 00BEMOB.
Tabmuma 2.3. CrannaptusupoBaHHas Tadbimia 00beMOB OpEBEH.

Huamerp JlnuHa OpeBHA, M

OpeBHa

4,0 4,5 5,0 5,5 6,0

14 0,073 0,084 0,097 0,110 0,123

16 0,095 0,110 0,124 0,140 0,155

18 0,12 0,138 0,156 0,175 0,194

20 0,147 0,170 0,190 0,210 0,230




22 0,173 0,200 0,230 0,250 0,280
24 0,210 0,240 0,270 0,300 0,330
26 0,250 0,280 0,320 0,350 0,390
28 0,290 0,330 0,370 0,410 0,450
30 0,330 0,380 0,420 0,470 0,520
32 0,380 0,430 0,480 0,530 0,590
34 0,430 0,490 0,540 0,600 0,660
36 0,480 0,540 0,600 0,670 0,740

[Iponomxenue Tabauis 2.3

38 0,530 0,600 0,670 0,740 0,820

40 0,580 0,660 0,740 0,820 0,900

2.4 OueHKa UCIIOJIL30BaHUS IPEBECUHBI IO 00BEMY.

J171s1 OTleHKH KOJTMYEeCTBA JCJIOBOM IPEBECHHBI MBI pa30nuBaeM 00beM OpeBHA Ha JBE 30HBI:
1.V, — nentpanbHast 30Ha OpeBHaA, KOTOpas HOJKHA ObITH paBHA BIIMCAHHOMY B OPEBHO
[WIMHPY COCTABIISIEM PaBHO BEPIIMHHOMY JIUAMETPY
2. V6 — paBHYIO OTCTaBIIIyI0 OOKOBOI 30HE
Takum ob6pazom:

V6= Vit Ves, M3 (2.7)
V61= 0,537 + 0,038 = 0,575 m® Vs6= 0,100 + 0,018 = 0,118 m®
Vo= 0,424 + 0,031 = 0,455 m® Ve7=0,363 + 0,025 = 0,387 m®
V63=0,181 + 0,025 = 0,206 m® Ves= 0,907 + 0,039 = 0,945 m3
Vo61=0,136+ 0,019 =0,155 m® Voo = 0,264 + 0,030 = 0,294 m3
Vs5=10,563 + 0,033 = 0,596 M3 Vs10= 0,628 + 0,041 = 0,669 m®

OObeM 1eHTpaIbHON 30HBI OpeBHA HAXOAUTHCS MO GopmyTie
- d?

V= 7 : l,M3 (28)
_3,14-162

)
_3,14-37 5,0 = 0,537 M3 Vu6— y

V]_[l -

- 5,0 =0,100 M3



. 302 4l
Vip= 2222 - 6,0 =0,424 Vig= 2225 - 8,0 = 0,362 w°
242 . 382
Vig= 225 - 40 = 0,181 w3 Vig= 22 - 8,0 =0,907
172 )
Vig= 2225 - 6,0 =0,136 M3 Vie= 2222 40 = 0,264 w3
. 322 402
Vis= 225+ 7,0 = 0,563 m® Vo= =225 - 5,0 = 0,628
O0beM OOKOBOI 30HE HAXOAUTHCS TTO hopMyJIe
_md> . (K*P-1 3
V= 25 ( . )M (2.9)
_ 314377 1,16%-1\ 3 _3,14-16? 13871\ _ 3
Vo1 = -5,0- =0,038m™ Vo6 = -5,0- =0,018m
4 2 4 2
_ 3,14 302 1,20%- 1 3 3,14 247 1,25%-1 3
Vo2 = 7 - 6,0 5 =0,031m Vo7 = 7 - 8,0 - 5 =0,025 m
_ 31424 125%- 1 3 _3,14-38 1,16 - 1 3
Vo3 = 7 -4,0 - 5 =0,025m Vees = 7 - 8,0 - 5 =0,039 M
_3,14-172 13521\ 3 _ 3,14 29? 121241 3
Veos = Z - 6,0 - 5 =0,019mM Voo = 7 -4,0 . =0,030 m
_3,14-322 1,19%-1 3 _ 3,14-40? 1,152 -1 3
Vees = 7 -7,0 - 5 =0,033m Veo10 = 7 -5,0- > =0,041 ™

O6bem cOeroBoii 30HBI 3aBUCUT OT KO3 duireHTa coera u pasHUIbI MEXIY BEPXHUMHU U
HIDKHUMH HaMeTpaMu. BennunHa 30HBI cOera JaeT HaM MpecTaBiIeHHE O KOJINYECTBE 1eTI0BOM
npeBecuHbl u copre. [lox gelcTBYIOMMM POCCUIICKMM CTaHIapPTOM BBIIENSAIOTCS 3 coprTa.

Pe3ynbTaToM pacueToB JOIDKEH ABIATbCA pacxoxzaeHueMm P ot 0,35 mo 3%,kpome Toro
HEOOXOJMMO CpaBHUBATh PACCUUTAaHHBIE IIOKA3aTENIN CO CTaHAAPTAMH.

[lo nmaHHON TAOMUIBI BBINOJHSETCS CpPAaBHEHHE MEXAY pPAaCUCTHBIMH [aHHBIMH H
CTaHJapTOM.

Tabmuua 2.4 Crangaprusanus Tabauna o0beM OpeBeH.
Ve | 0,600 | 0,520 | 0,210 | 0,194 | 0,590 | 0,124 | 0,330 | 0,820 | 0,290 0,740

Vk | 0,270 0,219 | 0,099 | 0,085 | 0,287 | 0,065 | 0,197 | 0,456 | 0,137 0,315

V. /0994 0,822 0,373 | 0317 | 1,075 | 0,240 | 0,746 | 1,669 | 0,517 1,145

Vs | 0575 |0,455 | 0,206 | 0,155 | 0,596 | 0,118 | 0,387 | 0,945 | 0,294 0,669

V.r BbIOWpaeTcs w3 Tabmuiel 2.3, ocTajbHbIE Tpadbl 3amONHAIOTCS MO pe3yJbTaTaMm
pacyeTos.



Jns pacueta ckiaga Chipbs M 3((EKTUBHOrO BbIOOpa 00OpYAOBaHHMS HEOOXOIUMO
BBIYHCIIHTH CPETHUN 00BEM, OH OlpeelsieTcs Mo Gpopmylie
T2 Vi
ch: I lm i 1 ;M3 (210)
DI

_ (0,575 -471) 4 (0,455 - 432) + (0,206 - 603) + (0,155 - 826) + (0,596 - 518) +

V
P 471 + 432 + 603 + 826 + 518 +

+ (0,118-806)+(0,387-226)+(0,945:378)+(0,294-220)+(0,669:791)

=0,410 m®
806+226+378+220+791

rae Ni- KOJIMYECTBO OpPEBEH AJIsI KaXK10I0 00bemMa,

Vi- 00bem OpeBHa 1 —uaMerp.

[To tabnmme 2.4 BBIOWpaeTcs pacUeTHBIH 00beM Haubosee ONM3KHI K CTaHIapTaMm u
npUHUMaeTcs 3a Vi

AHaNOruyHbIM 00pa31[0M BBIYHUCIISIETCS CPETHION0 IUHY:

_ X5 Li (2.11)
Lep = o M

(5,0-471) + (6,0 - 432) + (4,0 - 603) + (6,0 - 826) +

ch:
471+ 432+ 603 +826 +518 +

+ (7,0-518)+(5,0-806)+(8,0-226) +(8,0-378) +(4,0-220)+(5,0:791)
+806+226+378+220+791

=5,623 M

2.12
oz (372-471)+(302-432)+(242-603)+(172-826)+(322-518)+
P 471+432+603+826+518+
(162 -806) + (242 - 226) + (382 -378) + (292 - 220) + (40%-791)
+ = 28,7 cm

+806 + 226 + 378 + 220 + 791

2.5 Pacuer ckiiaza ChIpbsi

Jns pa3Menienuss oJJHOro M3 OpeBeH Ha BOJC HE OOXOJUMO BBICUYUTATH CICHSIIYIO

IIomanb
o= dep + Dep - M2 (2.13)
2qCp

rae (- cpenHss oobeM OpeBHa

0,287 + 0,347
=——""=0,772 M?

(D =
cp 2-0,410



J151s TOro 4TOOBI MPOU3BECTH PACUeT CKIaa ChIPhbs HEOOXOIUMO 3HATh TOAOBON 00beM Ha
npeanpustue Oepercs U3 3aJHUE COrJIacHO BapuaHTy. Pa3mepbl, popma H pacyeT eMKOCTH
mrabens. BeicoTa mepeqaux cTeHkH mTadens He JOJhKHA mpeBblmaTh 14 MmeTpoB. Pasmep
konebsiercs ot 8 7o 10 m. [InunHa mtabens mpumepsiercs paBablii 80 u 6osee meTpa.

[lepennue u 3amHUe CTEHKH mTadenell MPUAAIOT Pa3IUIHYy0 (GOPMY B 3aBUCHMOCTH OT
crioco0a pasrpys3Ku:

1.IIpssmoyronpHas-Takyto Gopmy mradesnei mpuaalT MIPU Pa3rpy3KH KpaHa U 3JIE€BATOP.

2.Yknaaka 1mTabeneil ¢ HAaKIOHOM TOJIOBHOM YacTW - TakKyl YKIaAKy IITtadens
UCTONB3YIOT MPU PasTpy3Ku JieOenKaMH.

3. TpamnenueBuaAHAs - UCIOIB3YETCS MPU Pa3TPy3KH JIeOSTKH.

4. C yKJIIOHOM BepXHEH 4YacTH-TaKOM BHUJ IUTA0eNsi HCHOJB3YIOTCA IPHU Pa3Tpy3Ku
3JIEBATOPA.

5. C HaKJIOHOM BEPXOM U F'0JIOBHOM YacCTH.

6. BepTI/IKaJIBHbIMI/I HJIM HAKJIOHHBIMHA TOPLUEBBIMU CTCHKAMHU W YKJIOHA BBCPX K CCPCAUHE
JUIMHE UCTIONb3YETCs IPU pa3rpy3ku KaOesab KpaHa WM KaHAaTHBIMU yCTaHOBKaMH.

[Topsinok BbIIIOJIHEHUS PAOOTHI.

[Ipuemka BbIrpy3ka U mrTabenéBka OCyLIECTBIIAETCS B HABUTAL[MOHHBIN nepuo. 13 atoro
CJICAYCT, UTO BCA APCBCCUHA BBITPYIKACTCA U LHTa6em/1pyeTcs1 TOJIBKO B 3TOT IIEPUO. I[JISI Ha4daJia
HEOOXOMMO OIpeNeUTh 00BEM BBITPY3KHU.

Qow = 2B 3 (2.14)

nm’

rae  Qrox — rojIoBOM 00BEM pacUIOBKH
N — gucio aquei HaBurarui (180)
M — 4Kcno cMeH ( 2 CMEHBI )
Qrox = 70000 + (180 - 2) = 194,4 M3
OmnpexenseM 00bEM CBIPbs MOJUICKAIINN XpaHESHUIO Ha CKIIaJIE.
Qxp = Qrox —Qpac (2.15)
rae, Qpac — pacxofsl
Qxp = 70000 — 21000 = 49000 m3
Qpac=II-n-m-E;m (2.16)

rac II- MPOU3BOAUTCIIBHOCTb ITIOTOKOB
N — yKcy10 pabouux AHEH B IOy 3a BBIUMTAB HaBUIranuoHHoro nepuona (100 m3)
E-1
Qpac=70-150-2-1=21000 M3

QcyT = %, M3 (217)

rae N2 — XpaHeHue 2 JTHs Ha BOJe
ns=3
_ 70000

CyT — W - 466,67 M3



rac

Q xp na sone = 466,67-3=1400 m3
Pacuer mtabesnst MUIOBOYHOTO CHIPhS
A=V Ky M3 (2.18)
Kur =0, 6,
Kurr — KO3 punireHT 3anogHeHust mradens
A=3373,71-0,6 =2024,22 m®

I"aGapuTHBI 00beM 1ITa0CIS BEIYUCIIACTCS 10 (hopMyJie

rac

rue,

rac

V = L-b-h; M3 (2.19)
Kurr — KO3 punireHT 3anosHeHus mradens
V =5,623-100- 6 =3373,71 m3
OmnpexnenseM MI0MIAb AJI XpaHEHHE IPEBECHHBI.
KomnuectBo mrabeneil Ha ckianae:
Qp 49000
A 202422

=24,20=25 mir,

[Tnomanas XpaHeHHue JPEBECUHBI:

dep - Dep
F= 0,01 - P i LCP : QXp.BO/Il

Qep™ 1

rac, pr.Ha soge — APEBECHUHA, ITOAJICKAIlaA HA XPAHCHUIO Ha BOJC.

,Ta (2.20)

OnpeﬂenﬂeM mjomaab CKJjiaga

_ Qxp . o
S= o K M (2.21)
Kus — K03 duimenT ucnosib3oBanue miomaan ckiaaaa ot 0,6 mo 0,7
49000
S=———— = 17013,89 m?
6-0,6-0,8

PaccuutsiBaem S Gacceiina

[Tnomane G6acceiina Oyaer, 3aBUCUT OT KOJIMYECTBO ChIpbs Haxoxsuecs B OacceliHe
P=ETh; M3 (2.22)

E — kommuecTBO 5P dexTuBHBIX pam B 1exy. [Ipumunarotcs 2 3ppexkTHBHBIE paMBbl.

T — Bpemst oTTauBaHHe JpPEeBECUHBI B yacax. (3,5 u)

= o M3 /cex (2.23)
ng-m-K
o= 70000 15,62 m3/cek
280-2 -8
P=2.35-6=42M°
OmnpepernseM IJI0IIA/1b BOPHKOB
[Tnomane ABOpPHKA ONpenessieTCs
Fe=13-¢-P; M2 (2.24)

Fe=13-483,58 - 42 = 26403,52
ITonesnas riomans Oacceiina

Fn=1.45-F 5, = 1, 45.26403,52= 38285,106 m? (2.25)
Pacuer nmonHoii nomaau 0acceiina

Fn
Fs= —: M2 2.26

6~ 075" (2.26)
_38285,106

Fo= "2 = 51046,80 M2
0,75

Pacuer npou3BoUTENEHOCTH 000PYIOBAaHUE CKIIAI0B



A) Pasrpyska 6peBeH mpo moMoIny OpeBHa U TOCOK

T-V-q-Ku-K
Iy = — 120 3 (2.27)
Lep
rae I — Bpems cMeHbl B MuH (480 MuH)
V — cKopoCTb 11enH
Kp — KO3 QUIIUEHT K CIIOIb30BAHHOTO pad0Yero BpeMeH!
Ky — koo dumuenT 3anonnenue mradens(0,7)
480-30-0,030-0,7+0,7
IMen= =37,93m3
5,623
b) Ilpumenenune kpaHa A1 BEITPY3KH ChIPbS
T-V-g-Km-K
Moy = ——2P: 3 (2.28)
S
rie S — PaccrosiHre, Ha KOTOPOE MOXHO OITyCTUTh KPIOK = 4 M
480-30-0,030-0,7-0,7
Hew= ” = 55,00 m3
B) [Tpon3BoauTENEHOCTD J1€0€A0K Ha BHITPY3KHU CHIPBS
Q-T-Kp Kz
Mow = ——; mu?
Lep
(2.29)
rae Q — O0beM BBITpYX)aeMbIX OpEBEH 3aBUCSIINN OT TATOBOTO YCHIIUS
ne6enxu (15 m3)
K; — KosddumnmeHT wucCmosb30BaHus TIpy30M0AbEMHOCTH

neodenku (0, 8)

15-480-0,7-0,8
Mey=————- = 608,28 m3
5,623
[Ipu BBIrpy3Ke NPUMEHSIIOTCS KO3JIOBbIE, MOCTOKaOenbHble U OalleHHble KpaHbl. Mx
MIPOU3BOJAUTENBHOCTH  OMpPEAENAeTCS aHaJOTHYHBIM Ccroco0oM U OyJer 3aBUCEThH oT

rpy3onoabséMHoOCTH. [IpuHIMaeTcsa ogHa nedenka.

2.6 Pacuer nocraBoB

ITocraB — cxema packposi OTIEIBHOr0 OpeBHA MIIH TPYIIBI OPEBEH Ha MUIOMATEPHAIIBI
TpeOyeMbIX pa3MepoB, MOKa HasbIBalollas MOPSIOK U MECTO MpONuia, TOJNIMHY, a UHOTIA U
UIMPUHY MOJy4aeMbIX MUjoMaTepruainoB. IMeeTcst Takke MOHSITHE «IOCTaB MWD, O]l KOTOPBIM
mojipazyMeBaeTcsi HabOop MuJI, yCTAaHABIMBAEMBIX B MHOT OITMJIBHBIX CTAHKAX
(BepTUKaJIbHBIX JECONUIbHBIX PaMax, KPYIJIONMWIbHBIX CTAHKAX) HA ONpPEJIEICHHOM PAaCCTOSHUU
OJlHa OT JPYrod C LIeJbI0 MOJIydyeHUs U3 OpeBeH OpycheB U JOCOK OIpPENETIEHHBIX Pa3MEpoB.
PaccrosiHue Mmex 1y nuinamu 3agaeTcs pazMmepamMu MEXIUIbHBIX TPOKJIAJIOK.

Pacuer nmoctaBoB BhINoNHsAETCA IpaduueckuM MeToaoM. J[aHHbIe pacdyera 3aHOCITCS B
BEJIOMOCTb [1OCTABOB.

PacniunoBka Bpa3san npousBoautcs 1t d MeHbIne 34, Bce uTo 00JIbIIIe-C OPYCOBKOM.

1) Pacnunoska Bpassai: d;=30 cm, ;=6 m, q,=0,575 M3, ;=432 wr.

[To Tabnuie 1 mpunoxxeHus 1 BeIOUpaeM onTUMaIbHOE KOJMYECTBO JOCOK B MOCTaBe (8
JI0OCOK) U COCTaBJIsieM cxeMy roctana. [locie aToro onpezensieM TOJMIIMHY JOCOK 10 rpagukaM
H. A. batuna (Pucynok lnpunoxenune 1). CHavanma ycraHaBiMBaeM HOMEpP Tpadmuka, 1o
KOTOpOMY Oy/ieM ONpeAeNsaTh TOJNIHHY T0COK 10 (hopMyJIe.

Ni=4



N2=3

N3=2

N4:1

rae N — HoMmep rpaduka;

M — of11ee KOJIM4YeCTBO Map TIOCOK B TOCTABE;

N — MOPSAKOBBIN HOMEP JOCKHU OT IIEHTpa Topiia OpeBHa.

TomuuHy nepBoit Kocku onpenenum mo rpaguky N1 = (4+1) — 1 =4, 1. e. mo rpaduky 4,
COOTBETCTBEHHO TOJIIIMHY BTOPOW TOCKH — MO rpaduky 3, Tperbel — o rpaduky 2, 4eTBepTon

—I10 rpa(i)m(y 1. 21.]'[5[ OIIPCACIICHUA TOJIIUHBI JJOCKH HeO6XO}II/IMO 3HATb PACCTOAHUC OT LICHTPA

MOCTaBa /10 BHYTPEHHEHN niaacTu Jocku. [{J1s mepBoid TOCKU 3TO

C1=0,5-S=05-3,6=1,8 Mm

VYcymika onpezgensieTcst o tabnuiie 2 npuioxeHus |

a1 =50 mMm

Torpga Ha ocu abcuucc HAXOAUM TOYKY €1 = 1,8 MM U IO BEpPTHKAIM MOJHUMAEMCS IS

nepeceveHus ¢ KpUBOii, COOTBETCTBYIOMIEH nuamerpy 30.

JOCOK

MM

C2=C, +a;+y, +S=1,8+(50+15+3,6)=56,9 Mmm

a2 =32 MM

C3=Cy+a,+y, +S=619+(32+1,0+3,6)=935mm
az=25 MM

Cs=Cztaz+ys+S=098,5+(25+0,8+3,6) = 122,9 mm
as=22 MM

OO01mas mMpHHA 3TOTO MOCTaBa, T. €. PACCTOSHUE MEXKY HAPY>KHBIMH IJIACTAMU KPaHUX

En:2((a1+y1+§)+(az+yz+ S2) + (as+ Y3+ S3))
En=2((55+1,5+ %) +(32+1,0+3,6)+(25+ 0,8 +3,6)+ (22 +0,7 + 3,6)) = 291,2
OT1BeT 0_32 25 22

BenomocTs pacuera mocTaBoB mpecTaBiieHa B Tabnuiie 2.2

Tabmuua 2.5 — BenoMocTs pacuera mocraBoB.

o . 2 > Paccrosnue Obnem

3 5 5 8 or ocy | LIMpHHA 1OCKH, MM IUJIOMaTEpUaIOB,
2 of 5 = JuHa | 3

o - OpeBHa 10

< e = . JOCKH,

s = 3 HapyKHOU &

= o 2 m = < M o =
= = g = IIACTH .S - =z =S
5z | £ 82 s S5 5 & n B &8
=S5 | & | &g § |AoukLMM 8 & S = 2 og o
1 2 3 4 5 6 7 8 9

50 2 106,6 18 280,42 | 250 6,0 0,072 | 31,104
32 2 69,6 56,9 242,80 | 225 6,0 0,0415 | 17,928
25 2 58,2 93,5 190,93 | 175 6,0 0,0252 | 10,886
22 2 52,6 127,9 106,7 100 6,0 0,0127 | 5,486




Bcero

65,404

2) dy=24 cm, 1,=4 M, 4,=0,206 M*, n;=603 m.

N1=3

N2:2

N3:l

C1=05-5S=05-3,6=1,8mm

a1 = 60 MM

Co=C,+a,+y, +S=18+(60+18+36)=672wmu
ax=25 MM
Cs=C,+a,+y,+S=672+(25+0,8+3,6) =966 um
a3= 22 MM

En=2((ar+ y1+§) +(a2+y2+s2) + (a3t Y3+t s3))

En=2((60 + 1,8 + %) +(25+0,8 +3,6) + (22 +0,7 + 3,6)) = 238,6 MM

OtBeT O _»_=z
2 2
g . E E} Paccrosane Obnem
S = = 3 or ocy | IIMPHHA T0CKH, MM IUIIOMATEPHAIIOB,
2 of 5 = JmuHa | 3
I - OpeBHa 10
© 2 = . JIOCKH,
= =¢ < HapyXHOH =
= o 9 m =N < M 8 S =
= = g g IJIaCTH .S L E =z =
sz | £ 82z 5 EE 258 &
= S 5 | & g 5 | AOCKH, MM g = 5 X 2 o g 3
1 2 3 4 5 6 7 8 9
60 2 127,2 1,8 203,52 | 200 4,0 0,0461 | 27,798
25 2 55,2 67,2 155,98 | 150 4,0 0,0144 | 8,683
22 2 53,6 96,6 63,67 50 4,0 0,0042 | 2,5326
Bcero 39,0136
3) d3=17 cm, 13=6 m, q,=0,155 M3, n;=826 mr.
N1:3
N»>=2
Ns=1
C1=05-S=05-36=18mm
a1 =40 mm
Co=C,+a;+y, +S=18+(40+1,2+3,6)=46,6 mm
a2 =25 MM
C3=C, +a,+y,+S=46,6 + (25+ 0,8 + 3,6) = 76 Mmm
a3 =16 MM

En=2((a1+ y1 +§) + (a2 +y2+52) + (a3 + Y3 + S3))

En=2((40 +1,2 + ?) +(25+0,8+3,6) + (16 + 0,6 + 3,6)) = 185,2 Mm




o o 5= Paccrosnue 0O0bpeM
I

g{ § 5 s gT ocu | [IluprHa JOCKU, MM Timsa HI;IJIOMaTepI/IaJIOB,

< g s pPEBHA 110 M

S s S . JIOCKH,

= H = ". | HApY>XHOU

= |2 g5k = | L E M 5 | &

sz felkgg M 155 EE S

= = g OH A E X JIOCKH, MM = P = & X 8 £ 0 o =

1 2 3 4 5 6 7 8 9

40 2 86,0 1,8 146,64 | 125 6,0 0,0288 | 23,788

25 2 55,2 46,6 94,67 75 6,0 0,0108 | 8,920

16 2 40,4 76 75 75 6,0 0,0069 | 5,699
Bcero 38,407

4) d4=32 cm, 1,=7 m, q,=0,596 M3, ny=518 mr.

N1=5

N»>=4

N3=3

N4:2

N5:l

Ci1=05-5=05-3,6=1,8mm

a1 =50 MM

Co=C;+a;+y +S=18+(50+15+3,6) =569 mm
a2=40 mMm
C3=Cy+a,+y,#S=619+(40+1,2+3,6)=101,9 mm
az=25 MM
Cs=Cs+az+yz3+S=106,9+(25+0,8+3,6)=131,5 Mm
as= 16 mm
Cs=Cstastys+S=136,5+(16+0,6+3,6)=151,8 mm

as=13 MM

En=2((ac+ y1+5) + (a2 + Y2 +5) + (as+ ys + S)+(astys+s))

En=2(55+15+ %) +(40+12+36)+(25+0,8+36)+(16+0,6+ 3,6)+(13+0,6
+3,6)) =329,8 Mmm




% 5 E — Paccroguue 0O0BeM
g( g § 3 ot ocH | [ITupuHa TOCKH, MM Timuna MAJIOMATEPUAIIOB,
5 = | OpeBHa 110 M3

g s S . JOCKH,

= 2 5. | HApyXKHOI

= Sl gg¢g s | g B (™ 5 | &

5 S 4 533 ILTACTH & B Z a = é{
= =S S OH A E X JIOCKH, MM 3 Cl:!i = 5 g 3 g o o
1 2 3 4 5 6 7 8 9
50 2 106,6 1,8 301,72 | 275 7,0 0,0924 | 47,86
40 2 86,0 56,9 255,55 | 250 7,0 0,0672 | 34,80
25 2 55,2 106,9 202,473 | 200 7,0 0,0336 | 17,40
16 2 40,4 136,5 153,098 | 150 7,0 0,0161 | 8,339
13 2 - 156,8 71,9775 | 50 7,0 0,0006 | 0,3108

Bcero 108,709

5) ds=16 cMm, 1s=5 m, q,=0,118 M3, ns=806 mT.

N1=3

No=2

Ns=1

C:1=0,5-S=0,5-3,6=1,8Mm

a1 =40 mMm

Co=C,+a;+y, +S=18+(40+12+3,6)=46,6 mm
a2=19 mm

C3=Cy+a,+y,+S=46,6+(19+0,6 +3,6) = 69,8 mm
az=13 MM

En=2(@@a1+y1+ S) +(a2+y2+52) + (a3 + Y3+ S3))

En=2((40 +1,2 + ?) +(19+0,6 +3,6) + (13 + 0,6 + 3,6)) = 268,4 Mmu

6) dg=24 cm, 15=8 M, q,=0,387 M*, ng=226 wir.

N1=3

No=2

N3=1

C1=0,5-5S=0,5-3,6=1,8wmm

a; =60 MM

C2=C,+a;+y, +S=18+(60+18+3,6)=67,2mm
a2=25 MM
C3=C,+a,+y,+S=672+(25+0,8+3,6) =96,6 mm
a3 =22 MM

En=2((a1+y1+ g) +(a2+y2+52) + (as+ Y3+ S3))

En=2((60 + 1,8 +?) +(25+0,8 +3,6) + (22 + 0,7 + 3,6)) = 238,6 MM




o . 2 Paccrosnue Obnem

S 5 S or ocy | LIMpHHa T0CKH, MM UJIOMATEPHUAIIOB,
=g < S Jnuna | 3

= g — OpeBHa [0

© 2 £ N JIOCKH,

= =S¢ < HapyKHOH =

< o = m =® < M E < ples)
= = S B IUIACTU s - 5 Z S
sz | 2|88 $5 | £& =3 &
= = =) £ 8 5 | AOCKH, MM g = 5 X g © &8 o
1 2 3 4 5 6 7 8 9
50 2 106,6 1,8 269,70 | 250 4,0 0,048 10,56
32 2 69,6 56,9 222,33 | 200 4,0 0,0246 | 5,412
25 2 58,2 93,5 160,70 | 150 4,0 0,0144 | 3,168
19 2 46,4 122,9 57,7 50 4,0 0,0036 | 0,792

Bcero | 19,932

o g E — Paccrosnue 0O0BeM

o

é é § s gT ocu | [lupuHa TOCKH, MM Jimma HI;IJ'IOMaTepI/IaJ'IOB,
- 5 = peBHa 110 M

T < = o JOCKH,

= =5 S °. | HapyXHOI

= S EEE g | £ E (M s | §
5 5 S | 588 IJ1aCTH s B = a = é
= = 5 2 & 2 8 JOCKH, MM g 2 5 X 3 23 4 8=
1 2 3 4 5 6 7 8 9
60 2 127,2 1,8 203,52 | 200 8,0 0,0922 | 20,837
25 2 55,2 67,2 155,98 | 150 8,0 0,0288 | 6,508
22 2 52,6 96,6 63,67 50 8,0 0,0084 | 1,898

Bcero 29,243

7) d;=29 oM, ;=4 M, ,=0,294 M*, 1,=220 wrr.

Ni=4
N2=3
N3=2
N4:l

C:1=0,5-5S=05-3,6=18wmm

a1=50 mMm

C2=C, +a;+y,+S=18+(50+1,5+3,6) =56,9 Mmm

a2=32 MM

C3=Cy+ay+y, +S=61,9+(32+ 1,0 +3,6) = 98,5 mm

az3=25 MM

C4=Cy+ag+y, +S=985+(25+0,8 +3,6) = 127,9 mm

as=19 Mmm

En=2((au+y1+5) + (a2 + Y2 +5) + (astya:s) + (astysts))

En=2((50+1,5 +§) +(3241,043,6) + (25 + 0,8 + 3,6)+(19+0,6+3,6)) = 285 MM

PacniunoBka ¢ 6pycoBkoii:




[Tocra nns | mpoxona. C yueTom crienuukanuy NuaIoMaTepranoB BbIOUpaeM TOIIIUHY
opyca 225 mMm (310 cootBercTByeT 0,625+d, T.e. HAXOAMTCS B MpeCIaX PEKOMEHIYEMBbIX ITPaBHUII
coctaBieHHsi TocTaBoB). [lo Tabn. 6 MpHUIIOKEHHUs OIpenensieM KOJIMYECTBO JOCOK, KOTOpbIe
BBIMUIMBAIOT B | Tpoxoie (1o IBe TOCKH ¢ KaXK10M cTOpPOHBI 3a OpycoMm). [Tocie aToro coctarisiem
cxemy mocrtaBa s | mpoxona (puc.2). TonammHy J0COK ompenesnseM, Kak u B npuMepe 1, mo
rpadukam H.A. baruna. CrHauana ycraHaBimBaeM HoMep Tpaduka, MO KOTopomy Oyrem
OIIpENEeNsATh TONIUHY J0COK. J{J1 BTOpo MOCKH — 3TO rpaduk 2, a s Tpetbeit — rpaduk 1. 3aTem
OIpENIEIIIEM PACCTOSIHUE OT LEHTPA IMOCTaBa JO BHYTPEHHEH IIIaCTU JOCKU. JlJIs BTOPOM JOCKH

¢,=0,5 - (hg +ys) +5=0,5- (225 +5,6) +3,6 = 118,9 mm.

ITo rpaduky 2 ompenensieM TONIIMHY BTOPOH JOCKH (a,=32 MM) B COOTBETCTBHH CO
crienu pUKael MMIoMaTepPUaIoB.

s TpeThen T0CKu
c;=cy +(ay+y, +s)=118,9+ (32 + 1,0 +3,6) = 155,5 mm.

ITo rpaduky 1 ompenenseM TONIMHY TpeThbel AockH az=25 mMm. B 3Tux pacuerax hg —
HOMHMHAJIbHAS TOJIIMHA OpyCa; Yy, Y, — IPUILYCKH HA YCYIIKY 110 TOJLIMHE COOTBETCTBEHHO Opyca

1 BTOPO# A0CKH (Tabi. 1 mpritoKeHus); S — NHPUHA MPOIHIIA.

OTMeTuM, 4YTO TIPU ONPEACIICHHH TOJIIUHBI JOCOK YYHMTBIBAIOT CIICIH(PUKAIIUIO
MUJIoMaTepuaaoB. TakuM o0pa30B, TOCTAB IEPBOrO MPOX0/1a OYJAET UMETh CIACIYIOIIUA BUI .

225 32 25

1 2 2
OO011ast muprHa 3TOrO MOCTaBa COCTABUT

E, =(225+5,6) +2-(32+1,0+3,6) +2-(25+0,8 +3,6) =362,6mm = 1,03-d.

DTO 3HAYMT, OXBAT JAMAMETpPa MOCTABOM COOTBETCTBYET TPEOOBaHMSIM PAITHOHAIHLHOTO
packposi.
[TocraB s Il mpoxona. CHavana onpeaenseM MUPHHY I1acTu Opyca:

Bs= \/ & - (hg + y6)2 = J 370% - (225 + 5,6)* = 289,35 M.

B mocraB nns pacnulIOBKM IIMPUHBI IJIacTd Opyca C  y4yeToM CHEHH(pHKAIUU
NUJIOMAaTEpHANIOB U HAMIYYIIEro MCHOJIb30BaHUs 3TOM MIACTH BKJIIOYAEM TPU JOCKH TOJIIMHON
60 mM. [lIupuHa 3TOrO MocraBa Oyaer

(60+1,8) +3-(60+1,8+3,6)=258 mm.

OtmeruM, YTO MpH ITOM OOpe3HbIe JOCKU OyAyT uMeTh HeOombIIoN 00301, OxHako, B
cootBeTcTBUM ¢ CTH 1713-2007, a5 1O0COK IEepBOro cOpTa AOIMycKaeTcs MHpUHaA 003071a 5 MM
MPOJOJDKUTETHHOCTBIO 10 20% OT niuHBI JOCKU. B HamieM ciydae mmprHa 003071a COCTaBIsET
Bcero Toybko (289,35-258)/2=15,68 mm. Takum oOpa3oM, BBIOpaHHBIN MOCTaB U3 TPEX JTOCOK
TonumHoi 60 MM cootBeTcTBYeT TpeboBaHusiM CTh.



[To Tabn. 6 mpuIOKEHHS YCTAHOBUM KOJMYECTBO JOCOK, KOTOpBIC BBIMHIUBAIOT W3
00KOBOM 30HBI OpeBHA 3a TacThio Opyca Bo Il mpoxoze (1o ogHOM JOCKEe ¢ Ka)XJA0H CTOPOHBI).
CocraBum cxemy moctaBa juis |l mpoxoma (puc. 2) u ompenenum paccTOSHUE OT IIEHTpa 110
BHYTPEHHEH IUIACTH JOCKHU:

1
c3 = 7 258 +3,6 =132,6 mm.

ITo rpaduky 1 ompenensiem Tonmuuy 3Toi qocku. Hanbonee Onu3kuii ctaHIapTHBIN ee
pasmep Oynmer 32 mm. OpHako ¢ ydyeTroM crneud(ukanmuu U TOro, 4TO B IEPBOM IMPOXOJE
BBIIWINBAEM JOCKH TOJIMHON 32 u 25 MM, npuHuMaeM as=32 mMm. Toraa nocras |l npoxona
Oyzmer

60 32

4 2
O61ua;1 [IHUPHUHA 3TOI'O IMOCTaBa
E,p=(60+18)+3-(60+1,8+3,6)+
+2-(32+1,0+3,6) =331,2 mm = 1,02-d.

OTO 3HA4YUT, OXBAaT JAMaMeTpa OpeBHa IIOCTaBOM COOTBETCTBYET TpeOOBAHUSIM
PaLMOHATIBHOIO PaCKpOsl.

OtmeruM, yTo nmoctas st | mpoxoa MOXKHO coCTaBUTH npoie — 1o rpaduxa H.A. batuna
JUI COCTABJICHHUS MTOCTaBOB Ha PAacCHMIIOBKY OOKOBOH 30HBI OpeBHa (puc. 2 mpuioxenus). s
3TOr0 Ha BEpXHEH TOPHU3OHTAJBHOW OCH HAXOIUM TOJIIMHY Opyca C MPUIYCKOM Ha YCYIIKY
(225+5,6) m omyckaeMm BepTHUKaJIbHYIO JHMHUI0 BHM3. Ha rpaduke 2 (Homep ompenensieM Io
KOJIMYECTBY Map JOCOK) HAXOIUM TOYKY INepeceyeHus: 3TOM BEPTUKAIU C HAKIOHHOW JTHMHUEH
nuamerpa 37 cM. CHOCHM TOUKY IEpecedeHHs] Ha OChb OpPJIMHAT U OMpezeNsieM TOIIIUHY 00enX
OOKOBBIX JIOCOK — 19 MM. B aTOoM citydae mocrtaB | mpoxoma Oynet

225 19

1 4
OO6mast muprHa MOCTaBa COCTABUT
(225+5,6)+4-(19+0,6 +3,6) =323,4~1,03d.

DTO 3HAYUT, OXBAT OpPEBHA ATHM MOCTABOM MOUTH TaKOM, KaK U B TIOCTABE, KOTOPBIA OBLIT
coctaBiieH mo Tpaduka puc.l mpuinoxenus. OIHAKO HAAO OTMETUTh, UYTO BBIMHIIOBKA JOCOK
OJIMHAKOBOW TOJIIMHBI OyAET COJEHCTBOBATH YIPOIICHUIO JaJIbHEHIIEro TEeXHOJOIMYECKOr o
npoiiecca mo oopadbotke qocok. Ho ecimu B | mpoxoae OyayT NpUHSTH TOCKH TOJIIMHONW 19 MM,
To 1 BO |l mpoxoae HEOOXOIMMO BBITUIIMBATH JTOCKH TOIMMHON 19 MM, a He 22 MM (B OJTHOM
MOCTaBe JIOCKH 1O TOJIIMIEHBI JOJDKHBI OTJINYATHCS HE MEHEE, YeM Ha 5 MM).



o . 2 2 Paccrosinue Obzem

2 E g 38 or ocy | IIMpUHa TOCKH, MM NUJIOMAaTEPUAJIOB,

N & 5 H JmuHa | 3

o = = OpeBHa 10

© 3 = . JIOCKH,

o S¢ < HapyXHOU =

= o N xq = < M ° g s

z] = g = IIACTH S - s Z S

sz | £E| 828 = S 5 5 5 « E 8 &

= S > | & g § |7OCKH, MM 8 = S & 2 o \g 3

1 2 3 4 5 6 7 8 9

| mpoxon

225 1 230,6 - 250 250 5,0 0,27 127,17

32 2 69,6 118,9 200 200 5,0 0,0307 | 14,459

25 2 55,2 132,6 150 150 5,0 0,018 8,478

Il mpoxon

60 4 61,8 - 250 250 50 0,072 33,912

32 2 33,0 - 200 200 50 0,0307 | 14,459
Bcero 198,478

2)d=38cm, s=3,6 mm, | =8 M, n=378 mrt, q= 0,945 m®

0,625-d=0,625 - 380 = 237,5 ~ 225 mm

¢,=0,5 - (hs +y;) +5=0,5-(225+5,6) +3,6 = 118,9 mm

ax =32 MM

c3=c, + (@, +y,+s) =118,9+ (32 + 1,0 + 3,6) = 155,5 mm

a3 =22 MM

302,033 -258
2

cy=c3 + (a3 +y,+5) =1555+ (22 + 0,8 +3,6) = 181,8 mm

B6=\/d2 - (hg + y6)2 = \/3802 - (225 +5,6)* = 302,033 MM

= 22,017 mm

(60+1,8)+3-(60+1,8+3,6)=258mm.

1
c3= = 258 +3,6=132,6 Mmm
2

E, =(225+5,6)+2-(32+1,0+3,6) +2-
(22 +0,8+3,6) +2-(19+ 0,6 +3,6)=402,8 MM = 1,03-d.




60 22

4 2
E=(60+18)+3-(60+1,8+3,6)+
+2-(22+0,8+3,6) =310,6 mm = 1,02-d.

g" . E E;‘ Paccrosnue Obrem

S = = 3 or ocy | [lupuna 10cKH, MM IUIIOMATEPHAIIOB,

= 9 St Jmna | 3

S = = OpeBHa 10

< 3 = . JIOCKH,

= =¢ < HapyXHOU =

S o H A = < M o =

= = S B IUIACTU S - 5z =

5z 2] %82: s 5| & =2 g

= = =p £ g § | 7locKH, MM g 2 5 X g o9 S)
1 2 3 4 5 6 7 8 9
| mpoxox
225 1 230,6 - 250 250 8,0 0,432 163,296
32 2 69,6 118,9 200 200 8,0 0,0491 | 18,559
22 2 49,0 155,5 150 150 8,0 0,0253 | 9,563
19 2 42,8 181,8 125 125 8,0 0,0182 | 6,8796
Il mpoxon
60 4 61,8 - 250 250 8,0 0,115 43,47
22 2 22,7 - 200 200 8,0 0,0338 | 12,776

Bcero 254,543

3)d=40cm, s=3,6 MM, | =5 m, n =791 T, g = 0,669 M°
0,625-d=0,625 - 400 =250 MM

¢,=0,5 - (hg +ys) +s=0,5- (250 +6,2) +3,6 = 131,7 mm

a=25Mm
c3=c, + (ay +y,+5) = 1317+ (25 + 0,8 +3,6) = 161,1 mm
a3 =22 MM
cy=c3 + (a3 +y; +s) =161,1 + (22 + 0,7 +3,6) = 187,4 mm
as =22 Mm
250 25 22
12 4

E, ;=250 +6,2) +2- (25+0,8 +3,6) +4- (22 +0,7 +3,6) =419,6 mm = 1,03-d.

Bg= \/dz - (hg + _\/6)2 = J4002 - (250 + 6,2)* = 307,68 MM

(60+1,8) +3-(60+1,8+3,6)=258 mMm.




307,68 - 258

5 =24 .84 MM
1
0325 - 258 +3,6 =132,6 mm
60 22
4 2
E=(60+1,8)+3-(60+1,8+3,6)+
+2-(22+0,8+3,6) =310,6 mm = 1,02-d.

o . 2 > Paccrosnue Obrem

2 E g 2 or ocy | LIMpHHA T0CKH, MM MUJIOMATEPUATIOB,

=S¢ o = X Jmna | 33

3 3 = OpeBHAa 110

© 2 T . JIOCKH,

i S < Hapy>XHOU =

= o <O = < M o g =

g = g g TUIACTH - LB g = S|

sz | 2228 $5 | E &g =2 &

= S > | & g § |/AOCKH, MM 8 = S & 2 o \g 3
1 2 3 4 5 6 7 8 9
| mpoxox
250 1 256,2 - 250 250 5,0 0,3 237,3
25 2 55,2 131,7 150 150 5,0 0,018 14,238
22 4 49,0 161,1 150 150 5,0 0,015 11,865
Il mpoxon
60 4 61,8 - 250 250 5,0 0,072 56,952
32 2 33,0 - 200 200 5,0 0,030 23,73

Bcero 344,085

2.7 Packpoii OpeBHa Ha MUIIOMATEPUAIIBI
[Ipu momTydyHOM ydeTe onpeAensoT 00beM Kax a0l HeoOpe3HoH 10CKu 1o popmyrie
V=10%.a-b-l-Ky, m* (2.30)
TrJie @ — TOJIIUHA JTOCKH
b — Illupuna gocKH
Ky — koaddunuent ycyuiku no mupune (0,96)

[MunonpoayKuuo NPou3BOIAT MO Crienu(pUKAIHSIM, COCTABIEHHBIM C YY€TOM TPeOOBaHHIA
ux norpeodureneii. Crnenudukanueld TUIOMaTEPUATIOB HA3bIBAIOT BEOMOCTb, B KOTOPOW JIaHO
pacmpezieieHue MUJIOMATEepPHaloB IO TOpOJaM, pa3MepaM, KauecTBy M Ha3zHadeHuo. B
cnenu KA  YKa3bIBAGTCS TaKKe KOIMYECTBO (00bEM) MHIOMATEpUATOB  KaKIOH
TUIIOPA3MEPHOU IPYNIIBIL.

2.8 CocraBieHue I1aHa packposi MUJIOBOYHOTO ChIPbS
[Tnan packpos mpeAcTaBiseT cOO0W CBOIHYIO BEOMOCTb, BKIIIOUAIOIIYIO CIeU(DUKAIIUIO
CBIPBS U TUJIOMATEPUAIIOB, TOCTABBI U PE3YJIbTAThl pacyeTa MOCTaBOB — 00bEM MUIJIOMATEPHUAIIOB.



[Inan packpos sSBISE€TCS OCHOBHBIM JOKYMEHTOM IUIAHUPYIOIIMM M YYUTBHIBAIOIIUM paboTy
JIECONMMIIBHOTO IIeXa.
I[Tnan packpos yaobHee cocTaBnath Ha 1000 M3 MTUIIOBOYHOTO CHIPHS.

2.9 bananc 1peBeCUHBI

bananc npeBecuHBI MOCIE PAaCHUIOBKH — 3TO PACIpENCIIEHUE €€ Ha MHIONPOAYKIHH,
TEXHUYECKYIO IIEIy, ONMHJIKK U T [ ., @ TAK)KE HAa IOTEPU B YCYIIKY U pacluJl.

Kopa u npunycku no anvHe 6peBeH HE BXOAMUT B COCTaB OajaHca MUIOBOYHOIO CHIPbS.
CocraBnenue OajiaHca JPEBECHHBI 3aKIIOYACTCd B ONPENEICHUH OOBEMOB U IPOLEHTHOIO
COOTHOILLIEHMS: TMHJIOMAaTEpUaloOB, TEXHOJOTMYECKOM INenbl, OMWJIOK, 00amoja, MeIKoH
MUIONPOAYKIINH, YCYIIKH U paciuiia. DTOT pacueT BBITOIHAETCS ISl CPEAHEro AuamMeTpa OpeBHa
3a7laHHOM crienpUKauK ChIpbsi. [Ipu cocraBiaeHnn Gananca qpeBecuHbl yauTbiBaercs de, = 28,7.
bananc npeBecuHsbl npeacTasiieH B Tadauue 2.5

Tabmuna 2.5 - bananc npeBecuHbl

Bu bananc bananc npeecunsl | bananc npeBecuHbI
8 npeBecunbl B % | B M° oT o0bema | Ha TOJIOBYIO
MUJIONIPOAYKIIUU
OT 00beMa ChIPbsl | CBHIPbSI nporpaMmmy

[TunomaTepuansl 84,6 846 59220
Obamnon 3,2 32 2240
Merkas MUIONPOIYKIHUS 1,5 15 1050
K

YCKOBBIE  OTXOABI  JUIA | 4 0 30 9100
MIPOM3BOICTBA MICTTBI
Onuiaku 6,5 65 4550
be3Bo3BpaTHbie moTepu 1,2 12 840
Bcero: 100 1000 70000

2.10 Pacuer MPOU3BOJAUTCIIbHOCTHU JICCOIMUIIBHOI'O IMTOTOKA IO PACIIUIIY KPYTJIbIX

JIeCOMaTCpuaIoB

YacoBas IMPOU3BOJUTCIIbHOCTL JICCOIIUJIBHOI'O IIOTOKa IIpH PAaCIUIIOBKE KPYIJIbIX

JeCoOMaTepHuaJioB |I-ro AuaMerpa COOTBETCTBYET HNPOM3BOAUTEIBHOCTH T'OJIOBHOTO CTaHKa H

ornpenensieTcs no ¢popmye

3600 2.31
= ——— - q - K, M3 /uac (2.31)
Tui + Z ty '
rae Ty; — Bpems pabouero mukna npu odpaborke OpesHa i-ro aAuameTpa, C;
Y. t, — CyMMapHbIe BHE LUKJIOBBIE IIOTEPU TOJOBHOIO CTAHKA, C;
q; — 06beM OpeBHa i-ro nuamerpa, M,
K., — ko3 puument ucnonapzoBanuss padodero (onepaTUBHOI0) BPEMEHH.
— 360 : = 3 —_ 60 : = 3
1= 5038 1 3,92 0,455 -0,881=26,58 m°/uac Il 83739 0,387 - 0,881 = 23,48 m°/uac
= —%__ 0,206 - 0,881=22,30 M¥aac  TI= —— . 0,204 - 0,881 = 26,22 m¥/uac
25,32+ 3,96 31,64 + 3,95



3600

3= - 0,155 - 0,881=15,81 m%/4ac

T 27,13+396
3600 so6. 0.88] = .
M= 83,82 + 3,86 0,596- 0,881 = 21,55 m*/4ac
L300 e 0991-13 04 v
> 22,96 + 3,96 0,118 - 0,881=13,94 m°/uac

Hg_

3600

Mg= —————— - 0,575 - 0,881 = 45,55 m*/ac
34,56 + 5,48
= 0,945 - 0,881 = 48,96 m3/4ac
55,88 4+ 5,37
—_ 3600 . _ 3
05y e 0,669 - 0,881 =36,97 w¥uac

2.6.1 JlmutenbHOCTh paboyero 1uKIia B CeKyHIax nmpu 00paboTke OpeBeH 3a OJIMH MPOXO.T

(JteconuabHON pambl, MHOTOMMJIBHOT O, KPYTJIONMJIBHOTO, U (DpE3epHOro CTAHKOB) OMpeesieTcs

o popmynam

T,=1t,+1t;,ceK,

(2.32)

rae  t, — BpeMs MEXTOPI[OBOTO pa3phiBa, P PacIUIOBKE OpeBHA HA 2-X 3TaKHOU

pame BpeMs MeXTOpPIOBOro paspeisa t, = 1,9 c;

tpi — Bpemst 00paboTK OpeBHA B CEKYH/IaX 32 OJUH MPOXO/I.

Tuwi1=1,9 + 48,48 = 50,38 cex
Tuwi2=1,9+ 23,48 =25,38 cex
Tuz=1,9+25,23=27,13 cek
Tuia=1,9+ 81,92 =83,82 cek

Tuis=1,9 +21,06 =22,96 cex

Tuic= 1,9 + 46,47 = 48,37 cek
Tuwi7=1,9+29,74 =31,64 cex
Tuig= 1,9 + 32,66 =34,56 cex
Tuio= 1,9+ 53,98 =55,88 cex

Tuizo= 1,9 + 50,02 = 51,92 cex

Bpems 06paboTku OpeBHa B CEKYHIaX 3a OAMH MPOXOJI OMpeaensercs mo Gopmynam

-Ha JICCOMMWJIBHBIX paMax:

= 60000 L
i = A

TIe L; — mmHa OpeBHa i-ro AuaMeTpa, c;
N — 9acToTa BPAIllEHUs KOJICHYATOr O Baja JICCOMUIbLHONW paMbl, MUH ™

cex (2.33)

1

A; — ¢dakTHYeckas MOCHUIKA HA JICCONMMIBHOW paMe NpU PACIIMIIOBKE OpeBeH I-To

JTMaMeTpa.

tyi1 =60000 -+ —— = 48 48 cex

20,63-360
40

7] =60000 - 2639.360 23,48 cek

tyi3 = 60000 + —2— = 2523 cex
39,64 - 360

tyig =60000 - —— = 81,92 cex
14,24 - 360

B . 5,0 _
tpis = 60000 - =2 = 21,06 cex

8,0

toic =60000 2869 360 46,47 cex
40
toiz = 60000 2742360 = 29,74 cex
thig =60000 =0 32,66 cex
25,52 - 360
tyi0 =60000  —— = 53,98 cex
24,70 - 360
5,0
toito =60000 16,66 360 50,02 cex



2.6.2 TockuKa MpH pacuiIoBKe OPEBEH 1 OPYChEB Ha JICCOMUIIBHBIX paMax OMpeesseTcs
0 CIeAyronmM Gopmyiiam

Ai = Ati ' KH , MM (234)

rae K, KO3 (UIIMEHT, YYWUTHIBAIOUIMM HEpaBHOMEPHOCTh IMoJayu OpeBHa B

JE€CONUIBHYIO pamy.

A =21-0,98 =20,63 MM A; =29 0,99 = 28,69 Mum
A; =29 - 0,98 = 28,39 Mu A =23-0,97 = 22,42 mm
A; =40 - 0,99 = 39,64 Mu A; =26 - 0,98 = 25,52 Mm
A =145-0,98 = 14,24 mm A; =25 -0,99 = 24,70 Mmm

A; =40-0,99 =39,57 mm A;=17-0,98 =16,66 mm

s ABYXA3TaXKHBIX JIECONMIBHBIX PaM OIpeessiercs no gopmyie

K —1- 164,8 - 2,77 U At, (2.35)
§ 10000 L,
rae At; — pacdeTHast OChUIKA MPU PaCIUIIOBKE OpeBHA.
Ko=1— 164,8-277-21 _ 0,98 K= 1 — 1648-2,77-29 _ 0,99
1000 6,0 1000- 8,0
Ko=1— 164,8-2,77-29 _ 0,98 K= 1— 1648-2,77-23 _ 0,97
1000 - 4,0 1000- 4,0
Ka=1— 164,8-2,77-40 _ 0,99 K= 1— 1648-2,77-26 _ 0,98
1000 6,0 1000 5,0
Kyy= 1 — 6487277145 _  gg Kyo= 1 — 2848727725 _ (3 99
1000-7,0 1000 8,0
Kus=1— 164,8-2,77-40 _ 0,99 Koo 1 — 1648-2,77-17 _ 0,98
1000 5,0 1000 5,0
2.6.3 Yuciio muit B OCTaBe onpenesnsercs rno gpopmyJie
Z =n+ 1,nun, (2.36)

rac I'l[l — YHCJIO AOCOK, BBIIIMJIMBACMBIX U3 6peBHa.

2.6.4 OnpenensieM MOCBUIKY IIPU pacluioBKe OpeBeH Bpa3Bal

PacnmioBka OGpeBeH BpasBaur:

50 —-32-25-22
2—2-2-2

d; = 30 cm,

Yucio it B MOCTaBe paHo:
Z=8+1= 9,nun,



OmnpenenseM NOCHUIKY:

Ay = 21 MM,
OmnpenenseM NOCBUIKY MIPHU PaCHIIOBKE OpEeBEH Bpa3Baj
PacnmioBka OGpeBeH BpasBail:
60 — 25 — 22
do = 2dem— 5 o
Yuciio nui1 B MOCTaBe paBHO:
Z=6+1=7,nun,

OmnpenenseM NOCBUIKY:

Ay = 29 MM.
PacninnoBka OpeBeH Bpa3Bai:
40 —25-16
dz =17 cM,———————
2—2-2

Yucno nui B IOCTaBE PaHoO:
Z=6+1= 7n0uu,
OmpenernsieM MOCBUIKY:
Az = 40 MM .
PacninnoBka 6peBeH Bpa3Bai:
50 -40-25-16—-13
2—2-2-2-2 '

d, = 32cwm,

Yuclio it B IOCTaBE PaBHO:
Z =10+ 1 =11,0un,
OmnpenensieM MOCBUIKY:

At4 = 14,5 MM .
PacrminoBka 6peBeH Bpa3Bai:
40—-19 — 13
ds = 16 cM————
2—2-2

Yucito muit B IOCTaBE PaHo:
Z=6+1=7,nun,
OmnpenenseM NOCBUIKY:

A = 40 MM .
PacniunoBka GpeBeH BpasBai:
60 — 25 —-22
dg =24 M — 55—

Yucno nui1 B NOCTaBe paBHO:
Z=6+1=7,nun,
OrnpenensieM MOCHUIKY:

A = 29 MM.
PacniunoBka 6peBeH BpasBai:
50-32-25-19

d7 :29CM,
2—-2-2-2

Yucio nui B MOCTaBe paHo:
Z =8+ 1= 9nun,
OmnpenenseM NOCBUIKY:



At7 - 23 MM .
OmpenernsieM MOCBUIKY MPH PACIIIIOBKE OPEBEH ¢ OPYCOBKOM
2.6.11.1 PacnmioBka ¢ OpycoBKoOi

q 37 1 225 —-32-125
1 =37 eM, 1 npoxog —————,
5 60 — 13
mpOXoA ——

Hucno nui1 B NOCTaBe paBHO:
Z =5+4+1= 6nun,
Beruncnsem noceuiKy Jj1sl IEPBOro nNpoxoaa
Ay =26 MM.
UYuciio nuit paBHO
Z=6+1=7,nun.
Brruucisiem nochlaKy i1 BTOPOro npoxoaa

A, = 35 MM.
PacriunoBka ¢ 6pycoBkoi
225-22-19
d, = 38 c™m, 1 npoxop, 1-2-7
60 — 22
2 Inpoxozn ﬁ

Yucno nui1 B NOCTaBe paBHO:
Z =5+4+1= 6nun,
Brruucisiem nochlIKy A1 HEpBOro Npoxoia
Az =25 MM,
Yucno nui1 paBHO
Z=6+4+1=7,nun.
Brruncisem noceuIKy JIsi BTOPOro Ipoxoaa

Ay, = 35 MM.
PacninnoBka ¢ OpycoBKo#i
225 —-25-22
d; = 40 cMm, 1 npoxop, T—o—1
60 — 22
2 mpoxoJ =7

Yucno nui1 B NOCTaBe paBHO:
Z =7+ 1 = 8nun,
Brruncisiem nocbuIKy AJis IEPBOTrO MPOXoaa
A =17 MM.
Yucno nuit paBHO
Z=6 +1=7,nunn.
Boruncisiem nocbuIKy A1 BTOPOro poxoja
Ag = 35 MM.
2.6.7 CymmapHBIe MEXIUKIIOBbIE MOTEPH TOJIOBHOIO CTaHKA IOTOKA ONpPERENseTcs IO

Z%=Z%+KP 'Ztnz +Ztn3,0, (2:37)

BBIPAXKECHUIO:



rae Y. thy1 — CyMMapHble BHELIHMKIOBBIC MOTEPH MPH PACHHIOBKE OpeBHA (CTAHOK 1-ro

pana), c;
Y. ty, — CyMMapHble BHEIHMKIIOBBIE IIOTEPH IPU PACHHIOBKE OpeBHA (CTaHOK 2-TO
paza), c;
Ztn3 — cyMMaprle BHCIIUKJIOBBIC HOTCpI/I T'OJIOBHOI'O CTaHKa4, BBbI3BIBACMBIC

OKOPOYHBIM CTAHKOM, C;

K,— koo ppunent Hanoxenns noreps.

Y t.,=3,01 +0,91 =392 cex Yt =3,01+0,91 =392 cex
Ytp,=3,01+0,95=3,96 cex 2 t7= 3,01 +0,94 = 3,95 cex

Yt.= 3,01 +0,95 = 3,96 cex Yt o=2,72+0,93 - 2,96 = 5,48 cex
Yta=3,01 +85=3,86 cek Dto=2,72+0,90 - 2,96 = 5,37 cek
Yt.= 3,01 +0,95 = 3,96 cex Yt =272 +0,93 - 2,96 = 5,47 cex

2.6.8 Tlpu pacnuioBke OpeBHa Ha JIBYX HOCJIEIOBATEIbHO PACIOIOKEHHBIX cTaHkax K,
ornpezenseTcs mo Gopmyie

— TIpH pacnuioBke OpeBHa 3a oauH npoxoa Kp=0,

1
K=——7——+
P TOE’ 2.38
Lo T (2.38)
200,
rae E — xommmuecTBO OpycheB Ha HakomuTene (OpycornepekiaaunuKe), miT;

Op — cpeziHee BpeMst POCTOs [UIsl yCTPAHEHUsI HEMOJIAO0K, C ISl JICCOMMIbHBIX paMm

Op =240c.
Kp1 = —=o5 = 0,01 Kpi = —m51 = 0,01
pl—1+50,33-1 =Y, p1—1+48,37-1 =Y,
2 - 240 2 - 240
Kpl - 1 +25,38-1 - 0,95 Kpl - 1 +31,64-1 - 0,94
2 - 240 2 - 240
_ 1 _ _ 1
Kpl PPN S 0,95 Kpl R =0,93
2 - 240 2 - 240
_ 1 _ _ 1
Kpl R 0,85 Kpl Tl 4oes8 1 =0,90
2 - 240 2 - 240
_ 1 _ _ 1
K101 BETEE T 0,95 Kpl T 435881 =0,93
2 - 240 2 - 240

2.6.9 Koodpduument wucmonpzoBaHuss padodyero (OMepaTHBHOTO) BPEMEHH CMEHBI
orpenensieTcs no popmyie



T (2.39)

KT: C_( 06C+TOTH)DKCDKM,

rue T, — IpOIOIDKUTENBHOCTH CMEHBI, MUH;
Ty6c — Bpemst Ha 0OcmyXKUBaHHE pabOvYero MecTa, MUH;
Tyrn — BPEMs Ha OTJBIX M JTMYHBIC HATOOHOCTH, MHH;
K. — koaddumument, yuuThIBalOMK BIMSHHE YYacTKa IOATOTOBKH CBIPbS K
PaCIHIIOBKE;
K, — koddduimeHT, ydyuThBalONMNA MEXaHH3AIMIO BCIIOMOTAaTEIbHBIX OINepanui
TOJIOBHOT'O CTAaHKA JIECOMMIBHOTO IMTOTOKA.

480 - (10,9 +19,0)
T 480

YacoBas IMPpOU3BOAUTCIIBHOCTh PAMHOI'O IOTOKA IIPH PACIIMIIOBKE APCBECUHBI XBOMHBIX nmopona Ha
JeconuiibHON pame Mmapku P65-3 npencrasnena B tabnuie 2.5
Tabmuna 2.6 — YacoBass Mpou3BOJUTENBHOCTh PAMHOIO MOTOKA MPH PACIMIIOBKE JPEBECHUHBI

0,941 = 0,881

XBOWHBIX TTOPOJI HAa JIECOMIIIBHON pame mapku P65 -3.

= s
= 5 5
IToceika MM E 5 o E é %
o & 3 < S g 4
3 < g = ) ‘g = 3
g = - | B o |2 s | € -
=l g | = 5 8] § |9 & o | 5 | &2
Q ) < < =) = o ) O a4 = 0O = =
t) Q = = 3 = Al E 4 /M 2 ST S
< < = = 9 g O =
g © i & S| B 8| E & 2 ” = 2 5 2
3) = g 2 = = r 2 A | €2 8 < B 2 5
sl 22| E Bl & 5T s f | %e g
<
% & | £ & & £ |[g S| CE| 8 (g2 FE
1 2 3 4 5 6 7 18 9 10 11 12
30 | 0,455 |21 2063 |70 |50,38 |- |0,91 3,92 124,3 (0,881 | 26,58
24 10,206 | 29 28,39 |70 |2538 |- [0,95 3,96 99,34 10,881 | 22,30
17 10,155 | 40 3964 |70 | 27,13 |- | 0,95 3,96 101,09 | 0,881 | 15,81
32 |0596|145 (1424 |70 8382 |- |0,85 3,86 157,68 | 0,881 | 21,55
16 | 0,118 | 40 3957 |70 | 2296 |- |0,95 3,96 96,92 0,881 |13,94
24 10,387 | 29 28,69 |70 |4837 |- 091 3,92 122,29 | 0,881 |23,/48
29 10,294 | 23 2242 |70 3164 |- | 094 3,95 105,59 | 0,881 | 26,22
| mpoxon
37 [ 0,575 |26 2552 |70 3456 |1 |0,93 5,48 110,04 | 0,881 | 45,55

Il mpoxon




37 10,575 |35 3453 |70 | 24,14 |- | 0,93 5,48 99,62 |0,881 |57,86

[Tponomwkenue Tadbumib 2.6

| mpoxox
38 10,945 | 25 24,70 |70 |5588 |1 |0,90 5,37 131,25 | 0,881 | 48,96
Il mpoxon
38 10,945 | 35 34,70 |70 |40,32 |- |0,90 5,48 1158 | 0,881 | 65,59
| mpoxox
40 | 0,669 | 25 2452 |70 (3588 |1 |0,93 5,47 111,35 | 0,881 | 36,97
Il mpoxon
40 | 0,669 | 35 3453 |70 | 26,04 |- | 0,93 5,48 101,52 | 0,881 |67,33

2.11Pacuer romoBo# MPON3BOACTBEHHONW MOIIHOCTH JIECOMUIIBHOTO IIeXa
2.11.1 IIpou3BOAMTENEHOCTD JIECOMIMIIBHOTO 1I€Xa Ompenemnsiercs no Gopmyse

M = T - Tey © Jp - Doy - m - K M /rog, (2.40)

rae I1; — yacoBast NPOU3BOAUTENLHOCTh, MY4aC;
T.y — IPOIOIKUTENBHOCTh CMEHBI, Yac;
[, — KOnmM4ecTBO pabounX IHEH B rofy;
N, — KOJIMYECTBO CMEH B CYTKH;
m — KOJIMYECTBO OJHOCMEHHBIX IIOTOKOB B LIEXY;
K — monpaBoyHbIi KOAQGUIIMEHT Ha CPEHEr010BbIe YCIOBUS paboThI 11exa.

I1,, =26,58-8-237-2:1-0,7=70553,952 m%/ron 1,4 =23,48-8-237-2:1-0,7= 62325,312 m%/ron
I, =22,30-8-237-2-1-0,7=59193,12 m%/ron I, = 26,22-8:237-2:1:0,7=69598,368 m*/ron
Il =15,81-8-237-2-1-0,7= 41966,064 m%/ron I1,g = 45,55-8:237-2:1:0,7=120907,92 m*/ron
.4 =21,55-8-237-2-1-0,7= 57202,32 m%/ron I, = 48,96-8-237-2-1-0,7=129959,424 m3/ron
I1,5 = 13,94-8-237-2:1-0,7=37002,336 m3/rox I1,19=36,97-8-237-2:1-0,7= 98133,168 m3/roxn

2.11.2 TomoBas NIPOU3BOAMUTEIBHOCTh  JIECONUJIBHOIO  3aBOJA IO  BBIMYCKY
MUJIOMATEPUaNoB onpesenseTcs no Gopmyie

2.41
V= ol II, ey ( )
100%
rae O — 06beMHBIN BBIXO]T TUIIOMAaTEpUaoB, %o;

Hr — IIPOU3BOAUTCIBHOCTD JICCOIIUIBHOI'O I€Xa IO PpaCIIMJICHHOMY

ChIpBIO, M2,



vz BHOTOS53952 _ socan cang o vz 84662325312 _ oo 00y
100 100

vz BHESI9312 _ 50000 2ugs s vz BHE6IS98368 _ sona 193 s
100 100

vz BHEHI966064 _ aocia g0 s vz 84612090792 _ 4 0on0 1
100 100

vz BH6S720232 _ 4anga 160 vz BH612995942¢ _ o0 c coa g
100 100

V= —84'6'317(?(?2'336 = 31303,9763 M® V= —84'6'9i)1033’168 = 83020,6601 m®

[TocopTHOE pacnpeneneHre NUIOMaTEPUAIOB Ha I'OJOBYIO MPOrpamMMy NpEACTaBlIeHa B

Tabmuue 2.7
Ta6muua 2.7 — [ocopTHOE pacnpeneneHue NTUIOMaTepruaIoB Ha TOJIOBYIO IPOTPaMMY.
CoorHomenne 1n/™Mm 1o
IInnomaTtepuansl CooTHoleHue 1/M 10 copTaM, M
coptam,%
Bcero 100 66394,0718
B ToMm yuncine coproB
0 10,7 7104,16569
1 23,9 15868,1832
2 20,9 13876,361
3 27,2 18059,1875
4 17,3 11486,1744

I'onoBHBIM 000pYyIOBaHHEM JIECOMMJIBHOIO I1€Xa SIBISIOTCS: 2 JIECONUIIbHBIE PaMBbl
Mapku P65-3 pacniunuBatoiye OpeBHa, Kak B pa3Ball, TAK U C OPYCOBKOM, OJMH TOPLIOBOYHBIN
craHok Mapku LIT3-2M u nBa 0Ope3Hbix ctanka Mapku LI2/1-5A.

TexHOoMOrnYecknii MpoIecc OCYIECTBISETCS CIEAYIOIUM 00pa3oM: MUIOBOYHUK OT
PacKpsKEBOYHBIX Y3JI0B KPAaHOBBIMU YCTAHOBKAMM IMOJAIOT B pailoH pabOThl JIECONUIIBHOT O
1exa, IJle ero yKJIaJblBaloT Ha IUJIOLIAJKYy C MpPEIBAapUTENbHON MOACOpTUPOBKOH. ChIpbEé
OpeBHOTAacKoW NOJAETCSI B JICCONMIBHBIA 1€X, IJe cOpachlBaeTCsi Ha BIIEPEIUPAMHYIO
TUApaBIMYECKyl0 Tenexky. Ha Tenexke OpEBHAa 3aKkpeIUISIOT B HY)KHOM IIOJIOKEHUU H
MOJIAFOTCS B JICCOMUIBHYIO pamy P65-3.

Koraa 6peBHO pacnuieHo NpUMeEpHO Ha 2/3 AJIMHBI, paMIIUK OCBOOOXAAET 3aXBaT Ha
TEJIeKKE U BKIIOYEHHEM O0paTHOTO X0/1a MOJAET TENEKKY B UCXOAHOE ITOJI0KEHUE AT Tpuéma
HOBOro OpeBHa. /[l npaBUIBHOM SKCIUIyaTallMd paMbl M TMOJYYEHUS HYXKHOM
MPOU3BOJUTEIBLHOCTH Ba)KHO, YTOOBI pacnuioBka OpéBeH 1muia Ttoper B Ttopen. Ilpu
pacnuIoOBKe ¢ OpPyCOBKOM IOCJIE paMbl IIEPBOro psfa MOTOK pasleiseTcs Ha 2 pydbs: OJUH
pydeir - Opychsi, Ipyroil - HeoOpe3Hble JOCKH. DTO pa3jeleHHue MPOMCXOJUT C IOMOILBIO
MIPUBOJHOTO POJMKOBOro poseranra. Ha HEM Opyc BCTPOEHHBIM pa3[eNUTEIbHBIM
YCTPOMCTBOM OTAEINSAETCSI OT HEOOPE3HBIX TOCOK M CMEIIAETCSl B CTOPOHY OCH pambl BTOPOTO
psina Ha OpyconepeKIaTInK.

HeoOpe3Hble nockH, NepeMerasch Mo JABYM IVIAJKUM U TpEM BUHTOBBIM DPOJIMKaM,
JOWJS 10 yNopa, BUHTOBOW Hape3KOol CMeIarTcss B OOK Ha IMONEpPEYHbIN TPaHCIOPTEP U
HaIpaBJIIOTCSA K 00OPE3HOMY CTaHKY.



BpycomnepekyianunkoM ABYXKaHTHBIN Opyc Moaércst Ha BIepeIupaMHbIi POJIbTAHT, a ¢
Hero B pamy BToporo psaa P65-3. Ha neii Opyc pacnminBaercs Ha JOCKH, KpalHUE U3 KOTOPBIX
HeoOpe3Hble, a cpenHue- obOpesHble. IlosToMy 3a paMoil ycTaHaBIMBaeTCs pPOJBbIAHT
TPAaHCIOPTUPOBKH U OTAEJIEHHUS] YMCTO OOpPE3HBIX JTOCOK OT HEOOPE3HbIX. DTOT POJIbIaHT
COCTOUT U3 JABYX TJIAJIKUX M MSATH KOMOMHHUPOBAHHBIX NMPUBOAHBIX posinkoB. Haj Humu no
Bceil JUIMHE CMOHTHPOBAHBI pa31eIUTeIbHbIE IIMHBIL, TEPEIHNE KOHIIBI KOTOPBIX YCTAHOBJICHBI
M0 JIMHUSAM PACKIMHHUBAIOLIIMX HOXKEH JIECOMMWIbHON paMbl. 3aJHME KOHIIBI 3arHYTHl H
MPEACTaBISIIOT co00 ymop Ai1s HEOoOpe3HBIX JOCOK, OIS 10 KOTOPOro 3TH JOCKH
cOpachIBalOTCSI B CTOPOHY Ha MOIMEPEYHbI LEeMHOM TpaHCHOPTEP M MOJAITCA K 00pe3HOMY
cranky. OOpe3HbI€ OCKH, TepeMeIasich MEKIY pa3leuTeIbHBIMYA IIMHAMU, IEPEABUTAI0TCS
Ha JICHTOYHBII TPaHCIOPTEP, C KOTOPOrO CHUMAIOTCS HABECHBIM POJIbIAaHIOM Ha COOPOYHBII
MOTIEPEYHbII TPaHCTIOPTED.

[Tocne mogaum Ha oOpe3Hoit craHok 1[2]]-5A HeoOpe3HbIe TOCKH PacKpauBarOTCS IO
mupuHe. JlockH, BBIXOAAIIUE U3 JIECONUIBHON paMbl, U3 00PE3HOro CTaHKa, OOBIYHO UMEIOT
3arps;3HEHHbIE U HEpoBHbIE TOpLbl. Kpome Toro, 6péBHa 3aroTaBiaMBalOT C MPUIYCKaMH 110
JUIMHE, pAaCCUUTAaHHBIMU Ha MOCJIEIYIOUIYI0 OTTOPLIOBKY 10COK. B psze ciiyyaeB 1OCKH UMEIOT
paznuuHble 1e(eKThl, KOTOpble IPUXOIUTHCS BbIpe3aTb. Bee 3T onmepauuu, ciayxamuye st
NpUJIaHUSl JIOCKE OKOHYATEIbHOIO BHUJAA, BBINOJHAIOTCA IOCPEICTBOM IONEPEUHOMN
pacnuiaoBku Ha TOpuoBOYHOM ycraHOBKEe L[T3-2M. C omHOI CTOpPOHBI TpaHCHOpTEpa Ui
OTTOPLIOBKU KOMJIEBON YaCTH YCTaHOBJIEHBI IBE MUJIbI, C APYTOH - JBE MHUJIBI JJI1 OTTOPLIOBKH
BEPILIMHHOW YaCTH JTOCKH.

[Tocne OTTOPILIOBKM rOTOBBIE NMUJIOMATEpPHAlIbl MOCTYNAIOT Ha COPTILIOMAAKY, 1€ UX
COPTUPYIOT MO pPa3sMEPHbIM M Kaue€CTBEHHBIM IIOKA3aTeasIM C IOCIENyoUeld YKIaJkod B
mradene.

[Ipu pacnunoBke OpEBEH Ha JIECONMUIBHOM paMe KpoMe MHIIONPOAYKIIUU, TOTy4atoTCst
ropObLIN; TPH 00pe3Ke T0COK - Ha 0OPE3HOM CTaHKeE - peiKHU; MPH OTTOPLIOBKH JOCOK - OTPE3KU
pa3HOM JUINHBIL.
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1 OBIIIAA YACTD

1.1 Bgenenue

Hu opna otpacip HapoJHOTo XO3siiiCTBA HE MOXKET CYIIECTBOBaTb O€3 JIPEBECHHBI,
[I03TOMY BaXKHYIO POJIb B Pa3BUTHH SKOHOMUKH UTPAET JAepeBooOpabdaThIBatoIIee MPOU3BOACTBO.

JlpeBecnHa CIY>KUT HCXOAHBIM CBIphEM JUIsl BbIpaOOTKM OoJiee JBaAIaTH ThICAY
npoaykToB U u3aenuid. CrnocoObl mepepaloTKU APEBECHOTO ChIpbsS JEIST Ha TPU TPYIIIBL:
MEeXaHWYeCKue, XMMHKO-MeXaHN4yeckue u Xxumudeckue. Kaxaas U3 3TUX Ipynn mpejcTaBisieT
MHTEPEC 11 COBPEMEHHOM POCCUICKON SIKOHOMMKH.

JlepeBooOpaboTka M MeOenbHOE MPOM3BOACTBO HA CETOMHSAIIHUN JICHb SBIISIOTCS
HauboJee MpUBIIEKaTeIbHBIMUA TPOU3BOACTBEHHBIMHU 00J1aCTAMU 11 HHBECTUPOBAHUS.

Ot obnactu 1epeBooOpadOTKHU, KpOMe MPOU3BOACTBA LIEJUIIOJIO3bI, OyMaru, IpeBecHbIX
IUTUT U KJIeeHOU (haHepbl, He TPeOYIOT KPYIHbIX KallUTAJIbHBIX BIIOKEHUH U UIMEIOT CPABHUTEIBHO
HeOO0JIbIION CPOK OKYIIaeMOCTH.

Eme omHMM cepbe3HBIM apryMeHTOM B IOJIb3Y J€peBOOOpaOOTKU SIBIISIETCS TO, YTO
BHYTPEHHHI PBIHOK J1OCTATOYHO €MOK M SIBHO HYX/JA€TCs B YBEJIMUYEHHUU IPOM3BOACTBA LIEJOI0
psna OpOAYKTOB, B YAaCTHOCTU: NMJIOMAaTEpUasoB CIELUaIbHOIO Ha3HAYEHUs, TOBAapOB
yriayOeHHOM nepepaboTKH IPEeBECUHbI, MEOEIH B pa3IMUHbIX [IEHOBBIX JUANla30HAX.

B kaudectBE CBIpbS HCHONB3YIOT MUJIOMATEpPHUAbl, (paHEepy, MIUTHl U BbIPAOATHIBAIOT
rOTOBBIE W3JIENUS: OKOHHbIE M JBEpHbIE OJIOKM, MeOenb, JAEepeBSHHbIE MYy3bIKaJIbHbIC
UHCTPYMEHTBI, CIOPTUBHBIN UHBEHTAph U T.1.

PemaromuM yciaoBueM ObICTPOro pa3BUTHUS JepeB0o00padbaThIBAIONIEH TPOMBIIIIICHHOCTH
SIBJIIETCS TIOBBIIIEHNE TPOU3BOAUTEILHOCTU TPY/AA, OCHOBAHHOE Ha JaJIbHEHIIEM TEXHUYECKOM
nporpecce. TexHuUYecKHil mpolecc TOKEH UATH 10 HANpPaBJIEHUIO CO3JaHUS HOBBIX BUJIOB U
YCOBEPILIEHCTBOBAHMS KOHCTPYKIIMH BBIMTYCKA€MbIX MAalllMH, MEXaHU3MOB, IPUMEHEHHUSI HOBBIX
MIPOM3BOJICTBEHHBIX METO/I0B TE€XHOJIOTUH.

JepeBoobpabathiBatoiiee MPOM3BOJICTBO — 3TO OOIIMpHAs o00JacTh MPOU3BOACTB,
KOTOPYO 10 HOTPEOUTEIIO ChIPbs M BBIITYCKaeMOH MPOIYKIIMH MO>KHO YCIIOBHO Pa3/ie/IuTh Ha JIBE
IpYTIIBL

- TPy IPOU3BOJCTB IO MEPBHYHON 00pabOTKE IPEBECHUHBI: CHIPbE - OpeBHA, KPSIKHU;
MIPOAYKLHUS - TOJy(paOpuKaThl;

- TpYIIIy IPOU3BOJCTB 10 BTOPUYHON 00pabOTKE APEBECUHBL: ChIpbEe — MOIYy(HadpUKaThI;
MPOAYKIHS — TOTOBBIE U3/ ENNS.

B cTonsipHO — cTpOUTEIbHBIX U3/IENUX BBIIEISIOT 3 OCHOBHbIE TPYIIIIBI:

- OKOHHBIC OJIOKH;

- IBEpHBIE OJIOKU;

- HOKPBITHUE I10J1A.

[To mpou3BoICTBY IBEPHBIX OJIOKOB U APYTUX U3ACIUN UCIOIb3YIOT IPOAYKIIMIO B BUJIE
[UJIOMAaTEPUAIOB M 3aroTOBOK XBOWHBIX M JIMCTBEHHBIX Iopox. M Te, M Apyrue akTUBHO
NPUMEHSIIOTCS  JIJI1  M3TrOTOBJieHUs JBepeil. Cpenn XBOWHBIX IMOPOJ JepeBa  CaMou
pacnpocTpaHEHHOM sABJIICTCS cocHa. Ee MCImob30BaHKe B M3rOTOBIICHUH JABEPEH JIeIaeT uxX 0ojiee
JOCTYNHBIMH Il IIMPOKOro MOTpeOuTessl. 3a CUET CMOJIMCTOM OCHOBBI OHA HE pearupyer Ha
U3MEHEHUsl TEMIIEpaTypbl U BIAXKHOCTH, B PE3YJIbTATE YETO CUUTAETCS BIIOJIHE IMPAKTUUHOW U
HAJeKHOW IpeBecuHOM. [1osgBIIeHNE OrPOMHOr0 KOJIMYECTBA HOBBIX, COBPEMEHHBIX U BO MHOI'OM
BECbMa IMPAKTUYHBIX MaTE€pHaOB HE CIOCOOHO IOBJMUATH Ha JIIOOOBb YEOBEKAa K JKUBOMU
SHEPreTUKE U KaXKIbIH pa3 HEMOBTOPUMOMY PUCYHKY Jl€peBa.



OO6paboTka W OTHEIKa AODKHBI TapaHTUPOBATH JOJTOBEYHOCTh JIBEPHBIX OJIOKOB,
MPOYHYI0 YCTOMYMBOCTD WX MIPOTUB aTMOC(HEPHBIX BIUSHUN, MAKCUMATILHYIO T€PMETUYHOCTD JIJIS
BO31YXOIPOHUIIAEMOCTH, CHH>KAIOIIEH TEMI03alMTHBIE Ka4yeCTBa.

Jlnst ycTpaHeHusl MOCTEAYIOINUX YCHICHHBIX AedopManuii B H3AEIUSIX OYEHb Ba)KHO
o0ecrneynuTh HOPMAJLHYIO BJIAXKHOCTb, IEPE]] UCIOJIb30BAaHUEM JPEBECHHA JODKHA OBITh OYEHBb
AKKypaTHO MPOCYIIIEHA B TEUCHUE JJIMTEIBHOT0 BpeMeHHU. [|epeBsHHbBIC IBEPH, U3TOTOBJICHHBIC C
WCIIOJIb30BAHUEM CHIPOTO MJIM HEKAYECTBEHHO IMPOCYIIEHHOT'0 MaTepuaia, CKIOHHBI K TPEIIMHAM
u nedopmarusaM, a 3HAYUT - K YXYIAUICHUIO (PU3UKO - MEXAaHUYECKUX CBOWCTB KOHKPETHOTO
oOpa3a.

3agadamMu IPEANPUSITHI IO U3TOTOBJICHUIO CTOJISIPHO - CTPOUTEIBHBIX U3JICITHH SIBIISTFOTCS

- TIOBBINIIEHUE KauyeCTBa MPOYKIINH;

- BHE/IPEHU € HOBBIX TEXHOJIOTH, 000PYy/10BaHUS;

- IOBBILIEHUE TPOU3BOIUTEILHOCTH TPYAA;

[IpoyHOCTH, HAAEKHOCTH U JOJTOBEYHOCTh — BOT OCHOBHBIE TPEOOBaHUSI, KOTOPHIM
JOJDKHBI COOTBETCTBOBATH JIFOOBIE IBEPH.

1.2 Texauyeckue TpeOOBaHUS HA M3/EIHE

JIBepu nepeBsiHHbIC BHYTPEHHHUE IS KUJIBIX U OOIIECTBEHHBIX 3[JaHUW 1O CTaHIAPTY
I'OCT 6629-88 nogpa3aensitoT Ha TUIIBL:

I' - ¢ rmyxuMu nmonoTHamu;

O - ¢ OCTEKJICHHBIMH IIOJIOTHAMM;

K - ¢ ocTexkieHHBIMU Ka4arOIIMMHUCS TIOJIOTHAMU;

'V - CO CIIIONIHBIM 3aITOIHUTENEM MOJIOTEH YCHIIEHHBIE 1151 BXOJIOB B KBAPTUPBL

JIBepHble OJOKM JODKHBI COOTBETCTBOBaTh TpeOoBaHusM ['OCTa wu Hacrosmiero
CTaH/apTa, CTAHAAPTOB Ha KOHKPETHBIC BUJIBI U3/ICTNI M M3TOTABIMBATHCS 110 KOHCTPYKTOPCKON
U TEXHOJOTMYECKOW JTOKYMEHTAIMH, YTBEPKIECHHON B YCTAaHOBIEHHOM Tmopsake. W3memus
COCTOSIT M3 DJIEMEHTOB: KOpPOOOK, CTBOPOK, TOJIOTEH, MOHT)XHOW JOCKH, mopora. JIBepu
obmmioBbBaloT MarepuaniaMu B coorBerctBuu ¢ ['OCT 475-78 B wactu, OoTHOCSAIIHECS K
W3IeNUsAM HOpMaibHOM Biaroctoiikoctu. [IBepm TunmoB I' m O H3roTOBISIOT € OAHO- H
JBYNOJBHBIMU TIOJIOTHAMH, C MEJKOIYCTOTHBIM HWJIM PEIIETYAThIM 3arOJIHEHHUEM TMOJIOTEH, C
moporomM u 0€3 mopora, ¢ HaruIaBoM U 0e3 HariaBa, ¢ 00KJIagKaMu 1 06e3 00KIIaI0K, C KOpoOKaMu
u 6e3 kopobok. ['abapuTHbie pa3Mepbl IBEpel TOKHBI COOTBETCTBOBATh YKa3aHHBIM pa3Mepam
cTaHjaapra. J{Bepu JOIDKHBI MOCTABJATHCS C BHIOPAHHBIMU THE3/IAaMH IO/ KOPIyca 3aMKOB H
orBepcTusiMH Tof pyuku. [lomorHa mis GecKOpOOOYHBIX JBEpEN MODKHBI TMOCTABIATHCS C
YCTAaHOBJICHHBIMU BEPXHUMHU IOTYMETIISIMA, HIKHHUE TOJYNETIN JOJDKHBI yIMaKOBBIBATHCA H
MTOCTABJISITHCS B KOMILJIEKTE.

B 3aka3e Ha mocTaBKy ABEpei JOKHO OBITh YKa3aHO:

- YU CJIO0 ABEpEi 0 MapkaMm 1 0003HAYCHNE HACTOSIIETO CTAH/1apTa;

- BUJI ¥ IIBET OT/CIIKH;

- BUJI U TOJIILIMHA CTEKJIa;

- crienuguKanus mpudopoB.

[To TpeboBaHMIO TOTPEOUTENS MOMyCKAaeTCs MOCTaBKa JBEPHBIX TOJOTEH 0e3 KOpOOOK U
KOpPOOOK 0€3 MOJIOTEH.

[Ipumepsl 3amoaHEHNS UTOB ABEPHBIX MMOJOTEH:

- IIUT CO CILIONIHBIM 3aMlOJHEHUEM JAEPEBSIHHBIMU OpyckaMmu -peiikamu wiu nonocamu JCIT;

- IIUT C MEJIKOIYCTOTHBIM 3aIl0JTHEHHEM JICPEBSIHHBIMU OpycKaMu (peiKamMu) WM T0JI0CaMU

JCII,



- IIUT C MEJIKOIIYCTOTHBIM 3aIl0JJHEHUEM U3 ILIIOHA;
- LIUT C MEJIKOITYCTOTHBIM 3aroJHeHneM u3 (anepsl! uiu tBeproit JBII;

- AT C MEJIKONYCTOTHBIM 3anoyiHeHueM u3 msarkoi JIBII;

- IIUT C MEJIKONYCTOTHBIM 3anojiHeHueM u3 teepaoiut JIBII;

- LIUT C MEJIKOIYCTOTHBIM 3aII0JJHEHUEM U3 OYMaXKHBIX COT;

- IIUT C MEJKOITYCTOTHBIM 3aIlI0JJHEHUEM JICPEBSIHHBIMHU OpyCcKaMH UM pedKaMH.

W3nenust 1oymkHBI OBITH O€30MAaCHBIMM B SKCILTyaTaluu U oociyxuBaHuu. [1penensubie
OTKJIOHEHHUS OT rabapuTHBIX pa3MepoB U3/eHi He JOKHBI npeBbimats + 2,0, - 1,0 M.

DNEeMEHTHI IBEPHBIX OJIOKOB U UX JIETAIN JIOJDKHBI HMETh MPaBUIIbHYIO T€OMETPHUECKYIO
¢bopmy. OTKIIOHEHHE OT MPSIMOIMHEHHOCTH KPOMOK JeTalieil 2JIeMEHTOB HE JOJKHO MPEBBIIAT
1,0 mm Ha 1 M ayIMHBI Ha JFOOOM y4acTKe DJIEMEHTa JBEPH.

JInst M3roToBIIEHNs ABEpPE NMPUMEHSIOT HAaTypaJbHYIO JIPEBECHHY, JIPEBECHBIE IUIMTHI,
¢banepy, NoJMMEpHbIE MaTepHaJibl, KJEEBble U JIAKOKPACOUHBbIE MaTepUalbl, CTEKJIO, JBEPHbIE
npuOOphl, KpEHeXKHblE€ 3JIEMEHTbl U Jpyrue MaTepuayibl W H3JAEIHs, YAOBJIETBOPSIOLINE
TpeOOBaHUAM CTaHAAPTOB HA 3TU MaTepHaIbl U U3eusl. BiakHOCTb ApEBECHHBI 7151 HAPYKHBIX
KOpOoOOK 0/bKHA ObITh — 12 +3 %; BHYTpeHHUX KOpoOok -9 +3%. [leranu nBepeit nonmyckaroTcs
M3TOTOBJIATH KJIEEHBIMH I10 TOJIIUHE, U PUHE U JUIUHE.

OxHa JepeBsiHHbBIC TSI )KHJIBIX M 00IeCTBeHHBIX 31annid mo crangapry 'OCT 26601-85
MOJIPa3/AeNsA0T Ha TUIIBL:

PM — ¢ pa3zesnbHBIMU IIEPETNIETAMHU C ABOMHBIM OCTEKJICHUEM;

PCM — ¢ pa3znenbHO-CIIapeHHBIMU NIEPEIUIETAMU C TPOWHBIM OCTEKJICHUEM.

Knaccudukanus okoH:

o MPSIMOYT OJIbHBIE;
o KpYTJIBIE;

o apOYHBIE;

J TPEYroJbHbIE;

o MPU3MATUYECKUE;

ITo criocoOy oTKpbIBaHUS:

o TIIyXO0e;
J HOBOPOTHOE;
J OTKHHOE;

Takke KOHCTPYKLHUS OKOH MOXKET YYUTHIBATh HAJIMYHE UMIIOCTA — 3TO JTOMOJHUTENbHAS
Heperopojka Mexay cTBopkaMu. KOHCTPYKIUS U3 KJIEEHBIX OpyCheB MPOYHEEe KOHCTPYKIUU U3
nenpHbIX OpycheB mpumepHo Ha 80% wu sxectue ux npumepHo Ha 40%. Bpycku kopoGox
JIOMyCKAeTCSl M3TOTOBISITH KJICEHBIMH 1O [IUPUHE WM COEAMHATH TBO3ISIMH  TOCTE
AHTHCENITUPOBAHUS UJIM OKPACKH CONIPATaeMbIX IOBEPXHOCTEH, IPU 3TOM COEIUHEHHE HE JJOJHDKHO
HUMETb 3a30pOB U IIPOBECOB.

OpHuM W3 HampaBlIeHHH  JepeBooOpaldaThIBAOLIEr0  MPOU3BOJICTBA  SIBJISAETCA
MIPOM3BOJICTBO CTOJISIPHBIX M3JENUNA, B TOM 4YHCIE OKOHHBIX OJIOKOB. JlpeBecuHa sBIIseTCS
TPaJUIIMOHHBIM MaTE€pPHUAJIOM, TPUMEHSIEMBIM B IIPOU3BOACTBE OKOH. M 3TO He cimyyaiiHo, TaK Kak
ee MPUPOJIHbIE CBOMCTBA BO MHOTOM OTBEUAIOT TPEOOBAHUSAM, MPEABIBISIEMbIM K CTOISPHBIM
U3JICIHU M.

1.3 OGocHOBaHUE TEMbI TUIIJIOMHOTO MPOEKTA



B naHHOM myHKTE HEOOXOAMMO TMOSCHUTH TEMY BAIlerO IUIJIOMHOTO TPOEKTa.
HeobxoaumocTh ee pacCMOTpPEHHUS ¥ BAXKHOCTh JAHHOM TEMBI B JIECHOM MPOM BIIIJIEHHOCTH.

JlpeBecuHa — 3TO MaTepuan, KOTOPbI o00jajaeT HaTypajdbHbBIMU W TNPUPOJHBIMU
CBOMCTBAaMU M HE€ OJMH BEK YCIELIHO NPUMEHSETCS B CTpouTenbcTBe. JlaHHBI MaTepual
o0ajaeT BCEeMHU CBOWCTBAMH, KOTOpbI€ BIUCHIBAIOTCS B IapaMeTpbl IMPOU3BOJCTBA JBEPHBIX
6510k0B. COBpEeMEHHbIE TEXHOJIOIMHM MPOM3BOJICTBA M OOraThlil BHIOOP Pa3IMYHBIX MaTEPHUaJIOB
MO3BOJISIIOT CAENIATh TAKYIO ABEPb yKpalleHueM (acana 3qaHus.

B nocnennue rozpl B CTpaHe HEYKJIOHHO YBEIUYUBAIOTCS 00BEMbI CTPOUTEILCTBA, )KUJIBIX,
MPOMBIIUICHHBIX 37aHHUM, COIUAJbHBIX OOBEKTOB, CHOPTHUBHBIX COOPYKEHHH, IOITOMY
MOTPEOHOCTH B CTOISAPHO-CTPOUTEIbHBIX U3/IETHUAX, B TOM YHCIIE U B IBEPHBIX OJ0KaX €XKEroIHO
BO3pacTaeT.

JlpeBecrHa UMeeT BaKHOE NPEUMYIIECTBO Mepe] APYyTMMU MaTepragaMy, oHa "IbIIIUT",
TO €CTh BO3/1yX MOCTYIAET C IIOMOIbI0 MUKPOIIOP.

JIBepH, W3rOTOBJIEHHBIE M3 MAacCHBa JIepeBa, HE TOJbKO OOJAJal0T MPOYHOCTBIO U
YCTOMYMBOCTb K HEraTUBHBIM (paKTOpaM BHEIIHEH Cpejibl, HO U CIIOCOOHBI YKPACUTh JIFOOOMH 10M.
JlepeBsiHHbIE ABEPH, BBITOJIHEHHBIE U3 COCHBI, SBJISIOTCS HEAOPOIMM BapUaHTOM M UMEIOT MHOT'O
IUTIOCOB, TAK KaK COCHA — 3TO APEBECHHA, KOTOpasi UMEET OO0JIbIIYIO INIOTHOCTh. biaaronaps atomy
KauyecTBYy 00ecreurnBaeTCs X0opouas KCIUTyaTaltsl, J0JITOBEYHOCTh U TENIOU30ISLIHSL.

2 PACYETHO - TEXHOJIOTHYECKAS YACTb

2.1 BpIOOp KOHCTPYKIIUHU U3AETUSL

Hpexq[e YEM IMPUCTYIIUTH K COCTaBJICHUIO TEXHOJOTHYECKOMN KapTbl U paCyYCThI HOTpe6HOF0
TEXHOJIOTUYECKOro obopynoBaHus, HeoOxonumo mo 3amganuto u ['OCTy BbeiOpaTh u3aemns,
OIIPENEINTh €r0 KOHCTPYKIHUIO U pa3Mep.

[To pasmepam u3nenuss HEOOXOAMMO COCTABUTH CIEHUPUKAIMIO JeTalield, BXOIAMNX B
u3Jenue, ¢ yKa3aHHMEM pa3MepoB B YHUCTOTE. 3aTeM HEOOXOAMMO IPHBECTH TEXHUUYECKUE
Tpe6OBaHI/I$I Ha U3JICJIMC U BBIITOJIHUTD YCPTCK U3 CITUA

Tabmuma 2.1 — Cnienudukanus aeraneid (OKOHHOTO) IBEPHOro 0J0Ka MapKH.......

Haumenosanue KomnuectBo JlmHa [MIupuna Tommuua

1 2 3 4 5

2.2 Pacuer 3a1aHus U pabOThI pexKUMa IeXa

[Ipu pacuere pexxuma paboThI 11eXa HEOOXOAUMO MPUHSTH: MPOJOHKUTEIbHOCTh CMEHBI,
KOJIMYECTBO CMEH PaboTHI 11exa.

3areM HEOOXOAMMO pacCYMTaTh KOJIMYECTBO pabodMX JHEH B Tofy U rofoBoi (OHI paboThI
000py/TOBaHHSI.

Hp = [365 — (Mo + [ + Mlp)], Aneit, 1)



rane s - KOJIWYECTBO BHIXOAHBIX JTHEH;

Hu - KOJIMYECTBO MPa3IHUYHBIX JTHEH;
I, - KonM4ecTBO AHEH HA peMOHT obopynoBanus, [, = 8 — 10.
To=Hp-m-S- K, cr/uac, (2)
rgme M - CMEHHOCTh paboThI exa (M = 2);
S - TPOJOJDKUTEIHFHOCTh CMEHBI (S = 8 9ac.);
K -kosdpdunuenT, yunTeiBarouii NpoOCTON CTaHKa O TEXHUYECKUM NpruuuHaM, K =
0,94.

[Tnomaaes omHoro 6;10Ka onpeaessieM mo Gopmyre:

S¢=B - H, m?, 3)
rie B - mmpunHa 610Ka, M;
H - BrIcOTa 610K, M.
IlepecueT romoBoi MPOrpaMMBbI IIPOU3BOJCTBA OJOKOB M3 M? B INTYKH IPOM3BOIMM IO
dbopmyne:
A

Ilg = 5o T, (4)
6

rie A -romosas ImporpaMma rexa, M2,

ngar = HG " n;[ ° K, H_IT, (5)

rac Ny - KOJMYECTBO OAHOTUITHBLIX z[eTanep"I B U3CIINU,

K - xosddunuent, yauTbiBaronui mpou3BocTBeHnbie morepu, K = 1,05

2.3 Pacuer nuinomaTepualioB

BrIOpaB KOHCTPYKITUIO U3/ICIIHS M ONIPEICIIUB 3aJaHue, MOKEM ONPEACIIUTh MOTPEOHOCTh
B JiecoMaTepraiax Ha roJOByI0 mporpammy. Pacder moTpeOHOCTH KOJMYECTBA JIECOMATEPUAIIOB
IOpOHU3BOJAUMM Ha OAHO HU3ACIMC, PC3YJIbTAaThbl PACUCTOB 3daHOCATCA B Ta6JII/ILIy. HpI/IHYCKI/I Ha
00paboTky 6epyTcs U3 TabuIl.

2.4 banaHc ApeBECUHBI



CocraBnenue OanaHca APEBECHHBI M paclpenesieHHe €€ MO BHJIaM IPOU3BOIUM B
COOTBETCTBHH C YKa3aHHBIMH B HEH IMPOIEHTaMH IO BHJAM OTXOJOB Ha Pa3MYHBIX CTATHIX
00pabotku neraneil. KosmyecTBo 0TX0A0B MpHU packpoe OepeM Kak pasHHUIy MEXIy o0beMaMu
CBIpPBs U 3aroToBOK. O0I1IIee KOIMUECTBO OTXOI0B IMPHU pacKpoe pazduBaercs Ha oOpe3ku — 75% u
onuiku — 25%. OTxonbl NpU MAIIMHHON 00pabOTKE MOJIydyaeM Kak pa3HUIy MExX]Iy oObeMaMu
3arOTOBOK M YHCTOBBIX J€Talieii. B TIPOIIEHTHOM COOTHOIIEHHH OTXOABI Pa3OMBAIOTCS IO
rpynnam: oopesku — 20%, crpyxka — 70%, onmmnku — 10%. 3atem ompenensieM KOIMYECTBO
O0TXO0/IOB B KyOatype u B % OT cbipbsi. Pacuer OanaHca IpeBECHHBI MPOU3BOIUM B TaOJIMYHOM

dbopme.
2.5 Pacuer moTpeOHOCTH B MpUOOpax U MeTH3aX

CoenuHeHue M 3aKpelyieHue OKOHHBIX CTBOPOK M JIBEPHBIX IOJIOTEH KOpOOKaMu
OCYIIECTBJISAETCSl IMpPU IOMOLIM METAJUIMYECKUX HABECHBIX 3alOpHBIX HpUOOpOB. YrioBoOE
KpEIUJICHUE OIOPHBIX CTBOPOK IPOU3BOAMTCS METAUIMYECKMMM YIOJbHUKAMU M KOCBIHKAMM.
Kpemuienne Metammyeckux yrojabHUKOB, IIETEIb U APYTUX PUOOPOB NPOU3BOIUTCS IIypyIaMH,
rBo3assMu Ui mtudramu. Pacuer morpebHOCcTH B mpubopax M MeTU3aX HPOU3BOAMM IIO
KOHCTPYKUUU u3aenus 1 3aHocuM B Tabmuny Pasmepst u tunsl u3 FOCT u TV.

Tabmuna 2.4 — CBomHas  BEIOMOCTh  pacxoja MaTepuajgoB Ha  M3TOTOBJIEHHE
B KOJIMYECTBE M2
No TOCT [TorpeGHOCTH
HaumenoBanue matepuaion En. uzm. Hopmartus
n/m (TY)

Ha [porpaMmy

1 Temna naxnaonas [1HI1-130 5088-94 | wm/1000Mm? 1454 87 240
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Tabnuna 2.2 Pacuer noTpeOHOCTH IPEBECHBIX MATEPUAJIOB

Pacuer noTpeOHOCTH JpPEBECHBIX MAaTEPUAIIOB

Haumenosanue

IeTanu

bananc npeBecrHbl TpH MPOU3BOACTBE (HAMMEHOBAHUE U3EJIHI) B KOIMYECTBE

Tabmuna 2.3 bananc qpeBecuHbl
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2.6 Pa3zpaboTka TEXHOJOIMYECKOTO IpOLecca, BBIOOP M pacdeT TEXHOJIOrMYEeCKOro
00opyaoBaHUs

Pa3zpaboTka TEXHOJOrMYECKOrO TIpolecca SBISETCS OJHHUM U3 OCHOBHBIX O3TaloB
MPOEKTHPOBaHUs. Pa3paboTKy TEXHOJIOTHYECKOro Ipolecca CIEAyeT HaYHMHATh C COCTaBJICHUS
Mmoo epauOHHBIX TEXHOJIOT'MYECKUX KapT.

OmnepanmOHHBIC TEXHOJOTHYECKHE KapThl COCTABIBIIOTCSA Ha KAXKAYIO JIeTaib, Ha COOPKY
y3II0OB H wu3denue. B kapTy 3aHOCATCS BCE TEXHOJOTMYECKHE OINEpalud B TOW
MOCJIEIOBATEIbHOCTH, B KAaKOW MPOUCXOAUT 0O0paboTKa JeTand, C YKa3aHWeM CTaHKa,
MPUMEHSIEMOr0 HHCTPYMEHTa M MpHcrocodeHns. Kpome Toro, B KapTy 3aHOCSAT PEXHAM padOTHI,
HOpPMY BPEMEHH Ha BBIIOJIHEHHE OTEPAaIiH, pa3psi padoThI.

JUist  coCTaBlIeHHsT CXEMBbI TEXHOJOTHMYECKOro Tpolecca H3TOTOBJICHUS H3IEIHUs
HEOOXOIMMO OMPEAENUTh YaCOBYIO MPOU3BOIUTEIBHOCTh BBIOPAHHOIO 00OPYAOBAHMS, HOPMY
BpEMEHH Ha 00pabOTKY OHOW 3arOTOBKH WM JI€TAJIH, TOTPEOHOE KOJINIECTBO CTAHKO-4aCOB JUIS
BBIITOJIHCHU A FOI[OBOfI nporpamMmel, KOJIMYCCTBO W  HIPOLCHT  3arpy3kKu BBI6paHHOFO
000pyI0BaHUSI.

Pacrionaraemoe KOJIMYECTBO CTaHKO-4acoB pabOTHl 00OpYNOBaHHS OINPEAEIEHO NMpPU pacdere
pexxuma paboThl 11exa.

HpOI/I?;BOZ[I/ITeJ'IBHOCTb CTAaHKOB MPOXOAHOI0 TUIa C HPOAOJbHBIM TMEPCMEIICHUEM
3aroTOBOK HA PEXYIIHIA HHCTPYMEHT ONpeaersercs no GopMyIaMm.

IpomsBomutesibHOCTH Mpupe3Horo cranka L /IK4-3 onpenensiem no gpopmysie:

IMyae = M, mIr/Jac, (6)
I,'m
rme U - CKOPOCTb MTOJIaYu CTaHKa, M/MHH,
K, - xoadoumment ucnons3oanus padouero Bpemenu, K, = 0,9;
Kv - ko3¢ dunuent ncnonp3oBanus MammHHOT0 Bpemenu, Ky = 0,8;
I - JUIMHA 3aTOTOBOK, M;
M - 9KUCIIO MPOIUJIIOB, MPUXOASIIUXCS HA OJIHY 3aroToBKY 4/3 = 1,33.

IMpousBoauTebHOCTH PYyroBajibHOro cranka C®@4-1 onpeaenasiercs no gopmy.ie:

_60u-K,-Kyn

= rr/gac 7
qgac 13 ) ml e bl b ( )
roe U - CKOPOCTb IMOJja4M CTaHKa, M/MHH,
n - KOJIMYECTBO OJHOBPEMEHHO 00padaThIBaeMbIX 3arOTOBOK, N = 1;

M1 - CpeaHee YMCiIo MPoXoaoB, My = 2;

e - KOJIMYECTBO 00pabaThIBAEMBIX CTOPOH:



e = | npu nocnenyromieit 00paboTKe HA YETHIPEXCTOPOHHEM CTaHKE,

€ = 2 npu nocJieayriei o0opadboTke Ha peCMyCOBOM CTaHKE.

IIpu oOpaGorke B pasMep Ha PpelHcMYCOBOM H  YeTBIPEXCTOPOHHEM CTaHKAaX
omnpeneJssiercs no gpopmy.ie:

60-u-K; Ky n

[Mgee = —————, mrr/9ac, (8)
l;-my
rire U - CKOPOCTb MOJ]a41 CTaHKa, M/MHH,
n=1 - 1711 YeTHIPEXCTOPOHHET 0 CTaHKa;
n=1 - IpU KaJIMOpOBaHUU CTBOPOK;
mi=2 -1 pelicMyCOBOT'O CTaHKa;
mi=1 - 11 YeThIPEXCTOPOHHErO CTAHKA;

[Ipon3BOAUTENBLHOCTH CTAHKOB IIPOXOJHOrO TUIIA C IIONEPEYHBIM IIEPEMEILIEHNEM 3ar OTOBOK
Ha PeXYLIMI HHCTPYMEHT

IpousBonuTe/IbHOCTH TOPHOBOYHOTO cTanka [{I1A-40 onpenensiem no gopmyJie:

[Myac =60 - Ky - (n-m) - a - b, mr/gac, 9
rie K, -xoaddunuent ucnomnszoBanus pabouero spemenu, K, = 0,93;
n - YHCJI0 PE30B CTaHKa B MHH., N = 5;
M - 9HCJIO JOMOJHHUTENBHBIX PE30B Ha OTOPI[OBKY M BBIPE3KY Ae(PEKTHBIX MECT, M =
1;
a - KpaTHOCTB JI€TaJIei B 3arOTOBKE 110 IIMHE, a = 1;
b - KpaTHOCTB JI€TaJIeH B 3ar0TOBKE 1O MmUpHHE, b = 1 — 1151 KopoOkw,

b = 3 — g neramneii monortHa.

IIpousBoauTEJBHOCTh  JABYXCTOPOHHero  mmumnopesnoro cranka IIJ10-3

omnpenessiercs no gpopmy.ie:
_60u-K,-K,

yac — S—, H_IT/‘-IaC, (10)

rome U - CKOpPOCTb ITOJIaY CTaHKa, M/MUH, U = 10 M/MHuH;



K, - xoadoumnuent ucnons3oanus padodero spemenu, K, = 0,8;
Ky - ko3¢ dunueHT ncnonp3oBanus MammHHOro Bpemenu, Ky = 0,6;

So - pacCTOsIHME MEXJy yIopaMu MOJAIIIero KoHBelepa, M, S, =0,22.

IpousBoauTeabHOCTH 10J10€exkHOT0 cTaHka [[L{A-3 onpenensiercst mo gopmy.ie:
3600-K
_ p

e = mIT/4Jac, (11)

rie K, -xoadpoumnuent ucnonszoBanus paboyero spemenu, K, = 0,9;
to - Bpems nukia o0paboTky,
rHe37a mox neTin— 15 cek;
TCHE3/1a o 3aMOK U UMITOCT — 30 cek;
3azaenka cyykoB — 10 cek;
Z - KOJIM4YecTBO (hpe3epyeMbIX Ma30B U THE3:
rHe3fa noz ImeTian — 2 IIT.

rHEe3Ia Ho4 3aMOK — 1 IIT.
THEe3Ja MO UMITOCT — | IIT.
3a/iesika Cy4KOB — 2 IIT.

I[Ipoussogureansnocts BaiiMbl BI'K, BI'O jpuast cOopkm CTBOpPOK M KOpPOOOK
omnpeneJsiercs no gopmy.ie:

[Muac = t—-Kp, 1IT/4ac, (12)

rie K, -xo3ddunuent ucnonp3oBanus padbouero spemenu, K, = 0,9;
t, - Bpems nukia coopkw, t, =45 cek.
- BpeMs IukiIa coopkw, t, = 90 cek.

IIpomzBomuresibHOCTE cranka Ld-2 s o0roHku wu3iemii (00padoTKH 1O  mEepUMeETpy)
omnpenessiercs no gpopmy.ie:

_60u-K, K,

IMyac = , IT/4ac, (13)

rie | - anmHa 06pabaThIBaeMOi MOBEPXHOCTH (110 IIEPUMETPY);

u - CKOPOCTh TIOJ]a4M CTaHKa, M/MHH.



K, - ko3¢ durueHT ucnonb3oBanus paboudero Bpemenu, K, = 0,9;
Ky - KO3 PUITUEHT UCITOJIb30BaHUs MalIMHHOT O Bpemenu, Ky = 0,8;

Ipou3BoauTEILHOCTH CBePJWIbHOIO cTaHka CBCA-2 onpenesnsiercsi mo ¢popmy.ie:

3600-K
yac = t—'Zp’ IJ_IT/‘{aC, (14)
rac zZ - KOJIMYCCTBO BBICBECPJIMBACMbBIX OTBepCTHﬁ;

t - Bpems nukiIa 00pabOTKU.

IIpou3BoaANTEIBHOCTH rHAPABINYECKOro nmpecca [1713-A 111 cKJIeHBaHUSA IBEPHOT0
I0JIOTHA onpeaesiercs: mo gpopmy.ie:

60-m-n-K
[Ty = ——, mT/9ac, (15)
it
rie K, -xoaddunuent ucnonszoBanus pabouero spemenu, K, = 0,8;
m - 4wucio dTaxkei npecca, m = 10;
n - KOJIMYECTBO IIUTOB B OJIHOM TIpoJieTe mpecca, N = 1,
ty - BpeMs IIuKJa npeccoBanus, t, = 20 MuH.

I[Ipou3BoANTEJBHOCTh HHJIHHAPOBBIX M IIMPOKOJEHTOYHBIX HLTH(OBAIBHBIX
CTAaHKOB onpejeJsieTcs nmo ¢popmy.e:

T-u-K, K
MMyae = %, mT/4gac, (16)
rne T - IPOJOJKUTENBHOCTh CMeHbl, T = 480 mMuH;
u - CKOPOCTb ITOJIaYu CTaHKa M/MHH,

K, -xoa¢ddunment ucnonp3oBanus padouero Bpemenu, K, = 0,85;
Km - xo3¢ddunument ucrnonp3oBanus padbouero spemenn, Ky = 0,75;
I - JUTMHA JIBEPHOT'O MTOJIOTHA, M;

n - KOJIMYECTBO 00pabaThIBa€MBIX CTOPOH, N = 2.

[Tocne ompeneneHus MPOU3BOAMTENLHOCTH KaXKJIOTO CTaHKa MpHU 00paboTKe KaxJoH
JieTalli pacCUUThIBa€M HOPMY BpeMeHH Ha o00paboTky oxaHoil aeranu. Hopmy Bpemenu
ompezenseM 1no Gpopmyiie:



N=22. N, MHH, a7

qac

rae  Iluac - 4YacoBas NPOM3BOJIMTEILHOCTh CTAHKA, IIT/Yac

n - KOJIMYECTBO [ETAJIEN.

3aTeM MPOU3BOJUM pacyeT MOTPEOHOr0 KOJIMYECTBA CTAHKO-YACOB JUISI BBITTOJTHEHUS
TOJIOBOM MPOTrpaMMBbI IO popMyJIe:

_ tr g 'K

Tuorp = , cT/9ac, (18)

rae  tur - HOpMa BpeMeHH Ha uzzaenue, MUuH; tur = ). N;
[Is -romoBas mporpaMma B IITYyKaxX U3JEIN;

K - ko3dpduuueHt, yuuTelBarOIMi NPOM3BOACTBO JeTajeldl C 3amacoM Ha
oropakoBky, K= 1,05.

3areM ompenessieM pAacueTHOE KOJIMYECTBO JEpeBOOOpPAOATHIBAIOIINX CTAHKOB II0
dbopmyre:

I, = M, 10T, (19)

rae  Thorp - MOTpeOHOE KOJMYECTBO CTAHKO-YaCOB Ha T'OAOBYIO IIPOrpaMMy;

Tq) - pacrojiaracéMoe KOJIM4ICCTBO CTAHKO-9aCOB.

[Ipon3BoaMM OKpYTJIEHHME PACUETHOI'O KOJUYECTBA CTAHKOB [0 LI€JION0 YHUCIa U OIpENeNsieM
IIPOLIEHT 3arpy3Ku CTaHKa 1o (popmyie:

I

%3ar = L. 100%, (20)
My
roe I, - PaCYETHOE KOIMYECTBO CTAHKOB;
I, - NpUHATOE KOIMYECTBO CTAHKOB.

Ha ocHOBe BBIIIOJIHEHHBIX pacdyc€ToB COCTABJIACTCA CXEMa TEXHOJOTHMYCCKOro mpouecca
M3TOTOBJICHUA U3 CIIN .



CxeMa TeXHOJOIrHISCKOT O mponecca

Tabmuma 2.4-CxeMa TEXHOJIOTHUECKOro Mporecca
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2.7 Pacuer mpou3BOICTBEHHBIX TJIOMIACH
Pacuer nmpon3BOCTBEHHBIX MJIOMAAEH MPOU3BOAUTCS 110 HOPMaAM, 3aHUMAEMbIM KaI0u
EIMHUIICH TEXHOJOTUYECKOTO OOOpYAOBAaHHS, C YY4ETOM ILIOIIAJEH, 3aHSATHIX MOACTOIHBIMU

Mecramu. Pacuet miomaam, 3aHsToi 000py10BaHIEM, IPOU3BOAUTCS B TAOJIUUHON opMme.

Ta0mua 2.5 — Pacyer miromanuy mexa

Hopma
HaumenoBanue Kon-Bo emunwni
Mapka wionan  Ha | HeoOxomumas
000pyI0BaHUS UK PabOvmX 00-HUs u )
CcTaHKa SAMHUILY IUIOWIAAb, M
MeCT pabounx mect )
00-HUSA, M
1 2 3 4 5
Topyosounwlii cmanok L[IT14-40 1 41,0 41,0
Bceeo:

Pacuernyro miomaznpr nexa yenuuuBaeM Ha 40% nms obecriedeHHs] MPOXOIOB, MPOE3JIOB,
HEO0OXOJMMBIX Pa3pPbIBOB MEXKIY 000y 10BAHHEM.

Fn= Fp . 1,4 , M2, (21)
rae  Fn - nmpousBoacTBeHHAs MIOIIAb LIeXa, M2

Fp - pacuerHas niomazis 1exa, M.

[IpuHuMaeM MIIMHY LieXa KpaTHYIO IIECTH U paBHYIO 24 M U olpeneisieM IMpUHY IieXa 10
dbopmyne:

2.8 Pacuer noTpeOHOCTH B AE€PEBOPEKYIIEM HHCTPYMEHTE

Heo0xoammoe KOIMYecTBO IEepEeBOPEKYILIEr0 HHCTPYMEHTA JAJIs BBITOJHEHUS TOJ0BOTO
3a/laHus OMpeAeNnseM s KaXI0ro JepeBoo0pabaThIBaIONIero CTaHKa Liexa. Pacuer konmdecTBa
UHCTPYMEHTa IPOU3BOAUM I10 HopMYyIIe:

100-N-n
P:

a————, IIT
%- t-(100-q)° =

(22)

rae N -uwncno yacoB paboTel UHCTpYMeHTA B 1o, N=Tomp;
N - KOJMYECTBO OJHOTUITHOTO NHCTPYMEHTA, YCTAHOBJICHHOIO HA CTAHKE, IIT.;
a - BEeJMYMHA JOMYCTUMOrO CTAUYMBAHUS MHCTPYMEHTA PH MIEPETOUKaX, MM;

b - BenMuMHA cTauMBaHHUS MHCTPYMEHTA 32 OJHY IIEPETOUYKY, MM;



t - Bpems paboThI HHCTpYMEHTa 0e3 MepeTouKH, yac;

Tabmuma 2.6 — Begomocts 000pyaoBaHUs AepeBOOOPaOATHIBAIOIICTO IIEXa

HaumenoBanue Mapka Kon-so | Tun KosmuectBo B
cero

CTaHKa CTaHKa CTaHKOB | HHCTPyMEHTA MHCTPYMEHTA Ha CTAHKE
1 2 3 4 5 6
Topyoeounwiii ouUCKko8as nuia

P 1I14-40 | 1 1 1
CMAaHOK

Bcero:

ouckoeas nuaa — 8 wm.
noote — 10 wm.

3areM MOACYUTHIBAEM O0IIEe KOJIHMYECTBO JEPEBOPEIKYINEr0 HHCTPYMEHTA IS paOOTHI
1exa o BUIaM:
ouckoeas nuaa — 31 wm

2.9 Pacuer moTpeOHOCTH B aOpa3MBHOM MHCTPYMEHTE

[TorpebHOCTh 1Eexa B aOpa3WBHOM HHCTPYMEHTE IJIsi TOATOTOBKH JIE€PEBOPEKYIIETrO
UHCTPYMEHTa ollpeziensieM 1o Gopmye:

A=b,- pT wr, (23)
rie ba - HoOpMa pacxoga abpa3WBHOTO MHCTPYMEHTA I MOATOTOBKH JIEPEBOPEKYIIErO
HUHCTPYMEHTA,
P - KOJIMYCCTBO ACPECBOPCIKYUICTO HHCTPYMCHTA, IMOAJICKAIICTO ITOATIOTOBKE, IIT.
a - BCJIIMYKMHA OOITYCTUMOI'O CTaYMBaHW MHCTPYMCHTA ITIPU IICPETOUKE, MM,
b - BCJIMYHHA CTAYUBAHHA HHCTPYMCHTA 34 OJIHY IICPCTOUKY, MM.

[Tocne ompeneneHuss KOIMYECTBA HEOOXOAMMO yKa3aTh BHJ W MapKy aOpa3uBHOTO
HHCTpYMEHTa. Pacuer mpou3BOAUTCS 1O KAXKJIOMY bIUIY J1E€PEBOPEKYIIET0 HHCTPYMEHTA.

2.10 Bs16op u pacueT 3aTOYHOTO 000PYIOBaAHUS

KoandyecTBO 3aTOYHBIX CTAHKOB I 3aTOYKU OCPCBOPCKYILICTO0O HHCTPYMCHTA ILCXa
orpezensieM no Gpopmyie:




C= ﬁ’ IT, (24)
rone t - JJMTSIBHOCTD 3aTOYKH (Ba.]]H_IeBaHI/Ie, l'IJ]IOH_leHI/Ie) OOHOI0 MHCTPYMCHTA, MUH. ;
m - KOJIMYECTBO MHCTPYMCHTA, MOAJICKAIICI O ITOJATOTOBKE Ha JIaHHOM ornecpamnuu, mrT.
T -  IPOAODKUTCIBHOCTH CMCHBI, MUH.;

3aTeM HEOOXOAMMO OMNPEIETUTh IMPOIEHT 3arpy3Ku OOOpYAOBaHUS IJIS TOJATOTOBKH
JIepEeBOPEXKYIIEro HHCTPYMEHTa U MOA00paTh MapKH 3aTOYHBIX CTAHKOB

2.11PacueT BHYTpHUIIEXOBOI'O TPaHCIOpTa

Pacuer BHYTpHIIEXOBOTO TpaHCHOPTA CBOAUTCA K OIPENEIECHUI0 NOTPEOHOT0 KOJIMYECTBA
AIEKTPOTENEKEK JJIs TEePEBO3KU 3arOTOBOK.
lNabGaput ykiaaku 3aroTOBOK Ha TEJIEKKE onperensercs no gpopmyre:

Vh=L-B-H,M, (25)
rone L - namOonpluast JJIMHA 3arOTOBOK, M;
B - mmpuHa makera 3aroToBOK Ha Tenexke, B = 1,0 m;

H - BbpIcoTa makera 3aroroBok, H=0,8 M.

O0beM IIOTHON MaCChI, IEPEBO3UMOI TENEKKOH, OnpeenseM 1o GopmMyie:
Vnn = Vn - K, M3, (26)

raie K -xoadpounuenr yxknanku nakera, K =0,7.

KonuuectBo nepepadbaTbiBaeMoOro Chipbsi B CMEHY OIpezessieM Mo popmyIie:

v
Veu = —2- M3, 27
cM ﬂp . mo ( )
rae Viox - HOTPEOHOE KONMHYECTBO ChIPBS 11l BHIIOIHEHHS TOIOBOM IPOrPaMMbI , M,
Hp - KOJIMYECTBO pabOYMX THEH B TONY;

m - KOJIMYECTBO CMEH pabOTHI 11eXa.

KonmuecTBo cremnakei 3aroTOBOK, HAXOIAIIUXCS B IBUKECHUN OTPEAENsIeM 1Mo Gpopmyrie:

Nerer = Z— , 10T, (28)



rae Ven - KONMHECTBO HEPEPabATBIBAEMOTO ChIPBS B CMEHY, M,
Vi - 00beM IJIOTHOH Macchl, M°

KonnuecTBo mepeBo30K 3aroTOBOK MO LIeXy ompeaensieM mo hopmyie:

M = NCTCJ’I : NCT : K 5 H_[T, (29)
Ner - 4mcno rpymnm CTaHKOB OJTHOTO Ha3HA4YCHUS (u3 CXEMBI

TEXHOJIOTHYECKOTO TPOLecca), IIIT.;
K - xod(QuuuenT, yuuThIBaIOMMi HeydTeHHbIE TTepeBo3ku, K = 1,3.

CMeHHYI0 POU3BOIUTEIBHOCTh TEJIKKHU OMPENeIuM 110 (popmyIe:

T-K
ey = — T, (30)
rne T - BpE€Ms CMEHBI, MHH.;
K - ko3 duiMeHT ucnonb3osanus pabouero aus, K = 0,8;
t - BpeMsi OIHOM mepeBo3Ku, t = 3 MuH.

PacderHOe KOMMYECTBO TENEKEK ONpenessieM 1mo Gopmyiie:

Np = M IIT, (31)

b
M

pUHMMAaEeM OAHY TeJeXKy B pe3epB. Torma oOliee KOIMYECTBO TEIEKEK IS
BBINOJIHEHHS TOZ0BOM IMTPOrpaMMBbl onpeaenseTcs no Gopmyie:

n=np+1 (32)

rac np - paC4€THOC KOJINYCCTBO TCJICIKCK, HIT.

n=2+1=3mr.
2.12 OnucaHue TEXHOJOTHYECKOro mpolecca

TexHOJIOTHYEeCKUM MPOLECCOM HAa3bIBAIOT Ty YacThb IPOU3BOJICTBEHHOrO IIpoliecca,
KOTOpasi HEMOCPEeNCTBEHHO CBsi3aHA C W3MEHEHHWeM pa3MepoB, ¢GOpM U CBOWCTB
nepepadaTbiBa€MbIX MaTEPHAIIOB.

Y CIOBHO TEXHOJIOTUYECKHH MPOIlecC MPOU3BOICTBA JBEPHBIX OJIOKOB MOXKHO Pa3/IelUTh
HAa JIBa MOTOKA: U3TOTOBJIICHHUE IBEPHON KOPOOKHU M M3TOTOBIIEHHE TBEPHOTO MOJIOTHA.



3 OXPAHA TPYJA

3.1 IIpon3BoncTBeHHas: CaHUTAPUS

[IpouzBoncreennas canutapusi corsiacHo 'OCT 12.0.002-80, CT COB 1084-78 — 310
CHCTEMa OPraHU3alMOHHBIX MEPONPUATUN U TEXHUYECKUX CPEJCTB, MPENOTBPALIAIOIINX WU
YMEHBIIAOIINX BO3/IeiiCTBIE Ha pabOTaIOMINX BPEIHBIX IPOMU3BOACTBEHHBIX (PAKTOPOB.

VYcnoBuss TpyAa ONPENENsIOTCS TEXHOJIOTHEH NpPOM3BOJACTBA, €ro OpraHu3alued u
TPYAOBBIM TIPOIIECCOM, C OJHOM CTOPOHBI, W OKpy’Karoleil paboTaolero CaHUTapHO-
TUTUEHUYECKOW 0OCTAHOBKOM — C IPYT'Oil CTOPOHEI.

3.2 IIpoTuBONIOXKapHasi TEXHUKA 0€30MaCHOCTH

[IpoTuBonoxapHasi TeXHUKa O€30MacCHOCTH - COBOKYMHOCTh Mep M TpaBHI IO
o0ecIie4eHUI0 JOCTOMHOr0 ypOBHS 0€30MacHOCTH TPYAa, 3alUThl OT IPOU3BOJICTBEHHBIX TPABM
MOBBIIIAET MPOU3BOAUTENBHOCTh TpyZJa B IeaoM. TexHuka O€30lacHOCTM ONUPAETCs Ha
olpesieleHHbIe TPEOOBaHUS K CIIElU(PUKE AEITEIHOCTY MPEMIPHUSTUS, YCIOBHS Tpya U KOIMYECTBO
PabOTHUKOB MPEITIPUSATHSL.

3.3 Texnuka 0€30MacHOCTH 1iexa

[Ton TexHUKO# OE30MaCHOCTH MOIPa3yMEBALCTCS KOMILICKC MEPOIPHITAN TEXHUIECKOTO U
OpPraHM3alMOHHOIO XapaKTepa, HANpPaBICHHBIX Ha CO3/JaHHE OE30MAaCHBIX YCIOBUH Tpyda H
MPEIOTBPAIICHHE HECYACTHBIX CIIy4acB Ha IPOU3BOJICTBE.

4 OXPAHA ITPUPO/bI

Oxpana mnpupoasl — 3TO CHCTEMa HAyYHO OOOCHOBAHHBIX MEXIYHAPOIHBIX,
roCyJapCTBEHHBIX M OOIECTBEHHBIX MEp, HANpaBJIEHHBIX Ha palMOHAJIbHOE MCIIOJIIb30BAHUE,
BOCIIPOMU3BO/ICTBO U OXpaHy IIPUPOJIHBIX PECYpPCOB, HA 3aLIUTY IPUPOAHON CpeNbl OT 3arpsI3HEHUS
U pa3pyllieHus B MHTEpecaX CYIIECTBYIOMNX U Oy 1yIUX TOKOJIEHUN JTIOIEH.
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MenpmnkoB B.E., Kypasimesa E.B. TexHoJsiorus u 000pya1oBaHue JIeCHbIX CKJI210B
U aepeBooOpadarbiBaouX HexoB. [Tekcer]: cnpaBoyHble MaTepuanbl K 4yacTu I yyeOHo-
MeToan4Yeckoro nocodous. — Exarepunoypr: YIJITY, 2018. — 40 c.

PaccranoBka 000pyA0BaHMS U OpraHU3aIMs padOYrX MeCT

[Ipu pa3paboTke miaHa 1exa ¢ pacCTaHOBKON 00OpYyJOBaHUS M OpraHu3anueil padodynx
MECT HEOOXOIMMO YUYWUTHIBATh ONpEACNEHHbIE MpaBuia M TpeOOBaHUS, NPEAbIBIIEMbIE K
TEXHOJIOTUYECKUM  TIPOIIECCaM. IIpu  pacctaHoBke  00OpyAOBaHHS  HEOOXOAUMO
PYKOBOJCTBOBATbCSI CXEMOH TEXHOJIOTHYECKOr0 Ipolecca, KOTopas OIpeneseT IBUKEHUE
neraneil B mpouecce o0pabOTKM OT CTaHKa K CTaHKY, OT OJHOro pabodero mecra K Apyromy,
IIOCJIE0BATEIILHOCTh COOPKU M KOMIJIEKTOBAHUS U3AEIHH.

IIpu BblUEpuMBaHMM IUIAaHA PACCTAHOBKU OOOpPYJOBaHMS HYKHO I10JIb30BaThCS
OOILENPUHATHIMU YCIIOBHBIMH H300pa)keHUSAMU (Ka)KIOMY THIy CTaHKa COOTBETCTBYET CBOE
YCIOBHOE HM300pa)k€HHEe) C y4eToM ra0apuTOB CTaHKa WJIM JMHUM B IPUHATOM MacluTade.
OOBIYHO J1JIs1 BBIUEPUMBAHUS IUTAHUPOBOK MOJb3YI0TCs Maciutabom 1:100, a 171 KPYIIHBIX 11€X0B
—1:200.

[Ipu pa3MemieHMH CTaHKOB B IleXe HEO0XOAMMO 00ecneuuTh MPSIMOTOYHOCTh
IIPOM3BOJICTBA, OOecIeynBas KpaTyaiilime NyTu JABMKEHUS JieTalieil B polecce 00paboTKU U HE
JloycKasi 0OpaTHBIX, KOJIBLIEBBIX U METIC00Pa3HbIX ABM)KEHUH, CO3JAI0IINX BCTPEUHbIE TOTOKU
U 3aTPyIHSIOIUX TPAaHCHOPTUPOBKY JAeTajel M cOOpouYHBIX enuHull. i paccTaHOBKH
000pylOBaHUSI MOTYT HMCIIOJIb30BAaThCS IIETMHOM (IOCNIEAOBAaTEIbHBIN) W TPYNIOBONH METOMABI
pacctaHoBKkH oOopymoBaHus. [lociennuii UCTIOIB3YyETCS Yalie BCEro mpu HEOOJbIIUX 00BbeMax
MIPOM3BOICTBA.

ParnmonanbHast opranuzanus paboyero Mecta mpeaycMaTpuBacT CO31aHHE HEOOXOIMMBIX
ycIoBHil yno6cTBa U 6e30MacHOCTH pabOTHI: YI00CTBO MONOKEHHS PabOTaIONIEro, MPaBHIIbHOE
pacrionoxeHre o00pabOTaHHBIX M MOMJEKaIMX o00paboTKe MaTepuanoB, BO3MOXKHOCTb
OecnpensTCTBEHHOr'0 I0/IBO3a 3aroTOBOK JJIsi 00paOOTKM M BbIBO3a 00pabOTaHHBIX JAeTallel,
y100CTBO HajlaJIKU CTaHKa M CMEHbl MHCTPYMEHTA, BO3MOXKHOCTb YAAJE€HUS OTXOAOB M T.H.
PaGoune mecra cineayer pacronaraTb Tak, 4TOObl MaTepuan A oOpaOOTKM, KaK IPaBUIIO,
[OoCTyHaJl CIpaBa HaJIEBO IO OTHOUICHUIO K paborarouieMy U obOecreyuBaiuch Haubosee
OJaronpusTHBIE YCJIOBUS €CTECTBEHHOIO OCBelleHus pabouero Mecra. Beicora mrabeneil y
CTaHKOB J0JbKHA ObITH HE OoJiee 1,7 M OT ypOBHS moa.

IIpu oOpabGoTke peraneil napTUAMU, a TakXke I obecrnedyeHus TpedyeMbIxX
TEXHOJIOTUYECKUX BBLAEPKEK IOCIe OmNepaluil CKJIEHBAHMs, OOJMIOBBIBAHHUS, COOPKH U T.I.
HEOOXOMMO IpenycMaTpuBaTh MecTa JUIs pasMmenieHus 3tux aeraneil. Ilnomans stux mecr
3aBUCHUT OT IPOU3BOAUTEILHOCTH 000PYAOBAaHUS U PEXUMHOI'O BPEMEHH BbIIEPKKH.

Mecto pabodero pacmojyiaraercs nepen CTaHKOM Ha riomajake mmpuHoi 750—1000 MM u
o0o3HayaeTcss KpykkoMm pauamerpoM 500 MM (C ydeToM BBIOpaHHOTO MaciiTaba dYepTexa).
Kpyxok 111 0603HaueHHs] OCHOBHOTO pabodero (CTaHOYHMKA) ACTUTCS JUAMETPOM IOIMOJIaM.
OnHa MoJOBMHA 3alITPUXOBBIBACTCS TaK, YTOOBI CBETJasi 4acTh KpykKKa, 0003Hayaromas JUIo



pabouero, Obuta oOpamieHa K cTaHKy. Kpyxkok, o0o3Hayarommi 1moacoOHOro padouero, He
3aIUTPUXOBBIBAETCS.

Paccrosinust Mexny o00opyioBaHUEM U 3JIEMEHTAMU 3[JaHUI TOJKHBI OBITH HE MEHEE:

- OT ThUIbHOW i OOKOBOW CTOpOHBI (HamboJjee BHICTYHAIOUIeH IBIDKYIIEHCS 4YacTd
cTaHka) 10 creHsl — 0,6 M;

- OT POJOJIBHOM CTOPOHBI CKJIAJI0YHOTO MECTa JI0 CTEHBI — 1 M;

- MEXJYy TBUIBHOM CTOPOHOH CTaHKa M MPOAOJIBHOW CTOPOHOM CKJIaJOYHOTO MecTa
cocemHero cranka — 1 M;

- MEX]Ty THUTbHBIMH CTOPOHAMH CTaHKOB (HanOoJiee BBICTYMAMMX Yactei) — 0,7 Mm;

- MEXAY TOPLOBBIMM CTOPOHAMH CKJIQJOYHBIX MECT IMpPH TPAaHCHOPTHUPOBKE JaeTanel
0e3peIbCOBBIMH TENISKKAMU: IS JAeTasiell JuHON 10 2 M — 1 M, 17 Aetaneld JynHoM Oonee 2 M
— 1,5 M, Ipu OAHOCTOPOHHEM JABM)KEHUU TENEKEK C MOAbEMHON MmiaaTgopMoit (17151 MaTeprasoB
o060 niuHbI) — 2 M. Eci Ha ctaHkax 00pa0aThIBalOTCS JIeTalM JJIMHOM Oosiee 2 M, TO BIIEpEAH
U TI033]1 CTAaHKa JOJDKHBI OBbITh MPELyCMOTPEHBI JIOIOJHUTENILHBIE ONOPBl B BUJE NPUCTABHbBIX
CTOJIOB C IIAJKOM WJIM POJIMKOBOM ITOBEPXHOCTHIO.

VYnianeHue ONUIIOK, IIENBl, CTPYKEK, NbUIM U KYCKOBBIX OTXOJOB JOJDKHO OBITh
MeXaHU3UpoBaHO. ONMIKU U CTPYKKHU JOKHBI YAAIAThCS C MOMOILBIO ITHEBMOTPAHCIIOPTHBIX
yctaHoBoK. OOopyznoBaHue, paboTa Ha KOTOPOM CONPOBOXKIAETCS BPEAHBIMU BbIIEICHUSIMU
(1M oBasibHBIE CTAHKH, 000PYI0BaHUE /1JIs1 OT/AEJIKH), Hy’)KHO YCTaHaBJIMBATh B U30JUPOBAHHBIX
1 000pyIOBaHHBIX YCHUJICHHOM BEHTUJIIUEH TOMELICHUSX.

[luprHa riaaBHOrO MPOAOIBHOIO MPOXO0Ja, MPEIHA3HAUYEHHOrO JJIi TPaHCHOPTHPOBKU
MPOAYKIMU U JBHKEHUS JIIOJIEH, Ompeaesercs rabaputaMy TPaHCHOPTHBIX CPEACTB C y4ETOM
HauOOIbIINX Pa3MEPOB MEPEBO3UMBIX JleTaliel, BBICTyHaloMMX 3a npeaeinsl miatdopmsl. [Ipu
JBUKEHUH CAaMOXOHOI0 TPAHCIIOPTa B OHOM HalpaBieHUH pabodasi M PUHA TJIaBHOTO MPOX0/1a
npuHuUMaeTcss paBHoit 1200 MM TUIFOC HeoOXoawmasi IMUpPHHA PabOYMX 30H Y CTaHKOB,
pacronokKeHHBIX OKOJIO TIiaBHOro mnpoxona. OO6mias mmMpuHa (pacCTOSHUE MEXAYy JBYMs
pa3fesIeHHbIMU TJIaBHBIM IIPOXOJIOM CTaHKaMM) B 3TOM cllydae J0oJDkHa cocTaBisaTh oT 2000 no
2800 MM B 3aBHCHMOCTHU OT IOJIOKEHMSI CTAHKOB OTHOCUTENIBHO Ipoxoja. [Ipu AByXcTOpoHHEM
JBUKEHUH TpaHCIIOpTa 00Las mupruHa npoxoaa goimxHa 061t 3600-4400 MM COOTBETCTBEHHO.
Bropocrenennbsle npoxoasl, o0pa3yeMble MEX1y CTaHKaMH, CIy’KaT B OCHOBHOM I MPOXo0ja
JOJEH K cTaHKaM. VX 4ucilo 3aBUCUT OT 4HCIIa PSAAOB CTAaHKOB BHYTpHM mpotera. Ilpu
pacronoXeHU CTaHKOB B JiBa psAlia MOCPEAMHE IpoJieTa OCTaBJIAIOT IPOJOJIbHBIM MPOXOX IS
tpancnopta. [Ipu mobom cmocode pacnoaokeHrs CTAHKOB paboyne MecTa JODKHBI HAXOIUThCA
CO CTOPOHBI IPOXO/A, YTO OOJeryaer ux oOCIy)XKMBaHHUE, a TaKkKe CHAOKEHUE 3aroTOBKAMM U
JeTaJISIMHU.

[Inomane, 3aHuMaemass pabouMM MECTOM, BKJIIOYAET IUIOIIAAM TOj 00OpyIOBaHUE,
OCHOBHbBIE M BCIOMOraTelbHbIE YCTPONCTBA, IJIOLIAAN 30HBI OOCIYKHBaHUsI 000pyrOBaHus (B
TOM YHUCJ€ CKJIaJOYHbIe MECTa M MECTa XpaHEHMs] MEXKOIEpallMOHHBIX 3alacoB 3aroTOBOK U
Jeraneil), miomaan, npeJHa3HauYeHHbIe JJIsI TEXHOJIOTMYECKUX BBIACPIKEK AeTajiei, KOIUIECTBO
KOTOPBIX O0BIYHO TPUHUMAIOT PABHBIM IIOJIyCMEHHOMY 3aAaHuio. COBOKYITHAS IIIOIIAs pabounx
MECT, BKJIFOYas IUIOIIAlb IPOXOA0B U IIPOE3/I0B, COCTABIISIET IPOMU3BOACTBEHHYIO IIJIOLIAIb LIEXA,
MPePUATHSL.

B npousBosicTBeHHYIO TIJIOMIAb HE BXOAAT IJIOIIAIN, 3aHSAThIE MOJT JIECTHUYHBIE KIIETKH,
OBITOBBIE M KOHTOPCKHE NOMEIIEHHS, OTACIBbHO PACHOJOXKEHHbIC CKIaabl Moyy(padpuKaToB u
TOTOBBIX M3JEJINH, NOMEIEHUS] NHCTPYMEHTAIBHBIX MAacCTEPCKUX, KIEEBAPOK, KOMIIPECCOPHBIX,
BEHTUJISIIUOHHBIX KaMep, KJIAaJOBbIX, JJAKO- U KPACKONPUTOTOBUTENBHBIX, TUIOMIA/[N, 3aHATHIC



CYUIMJIKAMHM  JUIS  JAPEBECHUHBI, PEMOHTHO-MEXaHUYECKMMH MAaCTepCKUMHU U  JIPYTHMH
BCIIOMOTaTeJIbHBIMU TOMEILEHUSMHU.

[Inomane, 3aHsATas paboyMMH MeCTaMM, COCTaBiseT B cpeaHeM okoio 60 % Bceit
MPOM3BOJICTBEHHOM MJIOIIAINA, @ Ha MPOXOAbI U Mpoe3abl npuxoautcs okoao 40 %. Jlns pacuera
MIPOM3BOJICTBEHHON IUIOMIAAU MO OO0OPYAOBAaHHE MOXHO HCIIOJIB30BATh NPUMEPHBIE HOPMBI
IoIaieil Ha eMHUIY 000py10BaHHUS.

[Inomanu, 3aHMMaeMble KOHBEHEpaMH, IOJIYaBTOMATUYECKUMU W aBTOMAaTHYECKHUMH
JMHUSIMH, ONIPENIENAIOTCA IPIMBIM 0OMEPOM U (HaKTUIECKUM pa3MepoM 000pyIOBaHUs, BKIHOYAS
30HBl OOcCHyxuBaHUS. PacueT mNpPOM3BOACTBEHHBIX IUIOIIAJAEH CBOJUTCS K ONpPENEICHUIO
ioniaeit moj o6opyaoBaHuE, MeXOINEepallMOHHbIE CKIIaAbl, K CYMMUPOBAHUIO TUIOIAeH 000uX
BUJIOB U JIeIeHUI0 cyMMbl Ha KodpoumueHnt 0,6. IIpon3BoACTBEHHbIE Y4YacTKU U
BCIIOMOTaTeNbHbIE OT/AENICHUS 1[€Xa pacroyiaraloT Ha IUIaHe B HAIlPaBJICHUHU, JUKTYEMOM OOILIUM
IPOU3BOACTBEHHBIM MOTOKOM. CKJIaJ MaTepHaioB U 3aroTOBOK MHOT/Ia OBIBAET 11e1eco00pa3Ho
00BEIMHATD C OTAEJIEHUEM PACKPOsi, Pa3MECTUB UX B Hauase 34aHus. [Ipu 3HaunTeNnbHON JUIMHE
1exa uyepes Kaxasie 50 M ycTpanBaroT IONEPEYHbIE IPOE3 bl LIMPUHOM OT 3 110 4 M.

Ha mnnane mexa mookHBI OBITh H300pa)K€HBI BCE JJIEMEHTH pabouero mecra:
00opyioBaHUE, MECTOINOJIOKEHHE pabouero Bo BpeMs pabOThl, BEPCTAKH U CTOJBI C YUETOM HUX
pa3MepoB B BBIOpaHHOM MacmiTabe, MOACTOMHBIE MECTa MJis MOMJIeKANMX o0paboTke
00paboTaHHBIX JeTaliell, TPAaHCIIOPTHBIEC YCTPOICTBA, OTHOCAIIMECS K JTAHHOMY pabouyeMy MecCTy,
IUIOLIAJIKY /111 KOHTPOJISI BPDEMEHHOI'O XpaHEHUsI AeTallell U Ap., a TaKKe MOKa3aHbl HEKOTOPhIE
Ipy30MOABEMHBIE U TPAHCIOPTHBIE YCTPOMCTBA (MOCTOBbIE W JApPYTHE KpaHbl, KpaH-0aliki,
Tenb(eprl, posibraHru, JuThl, KOHBeHWepbl u  Ap.). LITpUX-MyHKTUPHBIMU JIMHUSAMU
0003HayalTCAd MPOXOJbl M MpPOe3fbl, a LITPUXOBBIMU JMHMSIMHM — TYHHEIM M siMbl. Mecta
XpaHEHUs] MEXOIepallMOHHBIX 3al1acoB 3arOTOBOK M JeTajel, MPOMEeKYTOUHbIE CKJIaIbl U MECTa
TEXHOJIOTUYECKUX BBIIEPKEK OYEpPUMBAIOTCA MO rabapuTam (B MacmTabe) TOHKOW CILIONIHON
JIMHUEN B BUJE MPSIMOYTOJbHUKA C IPOBEACHHBIMH TUArOHAISIMH.

Ha nan 1omxHbI ObITh HAHECEHBI KOJIOHHBI C OCSAMHU U 0003HaUYE€HNEM HOMEPA, HapYXKHBbIE,
BHYTPEHHHE CTEHBI U IEPETOPOJIKH, OKHA, BOPOTa, ABEPU U TaMOypbl. J{0JKHBI OBITH TPUBEIEHBI
BCE HEOOXOAMMBIE pa3Mephl: IIMPHUHA MPOJIETOB, Al KOJOHH, 00IIas JJIMHA MIPOJIETOB U BCETO
1exa, odmas MUpHUHA 11eXa, Ha3BaHHE U IIJIOLAAb Ka)KJO0ro BCIIOMOraTeIbHOIO OTAEIECHUS WIN
y4acTKa, paCCTOSIHUSL OT CTAHKOB JI0 KOJIOHH M MEXAY CTaHKaMH.

Cranku, KoBelepsl, JUHUH, CKJIAICKHUE IJIOIAAH, IPY30M0IbEMHBIE U TPAHCIOPTHBIE
yCTpOICTBA, HAHECEHHbIE Ha IIJIaH, 0003HAYalOTCsl MOPSAKOBBIMU HOMEpPAMU M BHOCSTCS IOJ
TUMU HOMEPAMU B CHELUPUKALUIO.

JIBepHble NpOeMbl B MPOM3BOACTBEHHBIX U BCIIOMOTaTEIbHBIX IMOMEIIEHUSX CIENyeT
IIPOEKTUPOBAaTh 0€3 MOpPOroB € OTKPHIBAHUEM B CTOPOHY OJIMKAaMIIMX OOIIMX BBIXOAOB.
BoixoaHble 1Bepy U BOpOTa JOJDKHBI OTKpbIBAaThCs Hapyxy. Lllupuna aBepHOro npoema J0/HKHA
ObITh He MeHee 1 M. Y HapyKHBIX BXO/IOB B II€X JOJDKHBI IPEyCMaTPUBAThCS TaMOypBI.
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Cxema oprauusauun pa6oyero amecra y
peSpockurenBatoutero cranka PC-9, F =24,5 »
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Cxema OpraHH3auHH paGoqero MecTay OI.IHOHHJ’H:HOFO KPYTNOMHNBHOrO CTaHKa JUTS NPOAOABLHOr0

packpos nunoma'repnanoa a—l1IA-2A; F=18,0 M*;
6—LIIK4-3, F=20,2 M*
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Cxema OpraHH3alHu paGoqcro MECTa Y MHOI'OITHJIBHOTO Kp)’TJ'IOHHJlLHOI'O CTaHKa IJIA [IPOJOJILHOIO .

PAacKpos NMHIIOMAaTEPHANOB:
L[HKSZa—76M B= 32M F=243 M%; ; IMP-2 2=6,5 M, 8=3,4 M, F=22,1 M?

3.5

Cxena opranusawii padotcro MCCTA y KPYTTIOMIABHOrO CTAHKA JLTA MIONEPEYHOTO PacKpos
nunomatepnanos LIM3-3A, F=4/ a®
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Cxewma opranusauun paovero mecra y asy-
Cxema oprann3auns padoyero mecra y CTOpOHHEro  (YroBaTbHOrO CTaHKA C
OJHOCTOPOHHEro QyroBalbHOro CTaHKa ¢ Mexaunnyeckoii noaaveii C204, F=14,3 r?
MexanHyeckoii momayeii COK6, F=16 u°

s 53m i 6,0 M

23 M
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-~ CxeMa OpraHH3aumH paGoyero MecTa y OTHOCTO- R ; |
* POHHEro (yTroBaTBHOrO CTAaHKA C PY4HOH Moxayeit:
Ch4a=53M, B=2,3M,- F==122nm%;
+ CD6 a=5,1 M, B=3,0 M, F=15,3 M

\
3,1 m
(:\

Cxema opranu3anuu pa6ouero mecra y

OIHOCTOPOHHEro pe'iicmycdnoro CTaHKa:

CP3 a=6,0 M, 8=3,1 M, .F=18,6 M,
CP6 a=6,0 M, 8=3,1 M, F=18,6 M%
CP8 a=6,0 M, 8=3,0 M, F=18,0 M%
CP12a=6,9 M, B =3,4 M, F=23,5 M*
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Cxema oprain3aunu padoyero mecta y JBYCTOPOHHETrO PeiiCMYCOBOTO CTaHKa:
2

C2P8 a=6,9 M, b=4,2 1, F=29,0 n*;

C2P12a=7,6 M, B =4,4 M, F=33.5 m*
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Cxema Opl'ilHHB«'lLIHH paﬁo‘icro MECTa y ‘leTprCXCTOpOHHeI‘O ﬂpOIIOIIbHO-(pr:!CpHOI‘O CTAHKA:

C10 a=6,1 M, b=3,1 M, F=18,9 »°

C16 a=7,6 M, b=3,0 M, F=22.8’

C26 2=9,0 M, b=3,2 m, F=28,8’

C25 a=8,2 M, b=3,3 M, F=27,0n’
) 7.3 m
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Cxema opraﬂﬂzaunu vpa6oqero MeECTa y KOHHepaBHHT_CIIX JABYXITHJIBHOI'O:
- 112K12 a=7,3 M, b=3,1 M, F=22,6 M%;
L12K20 a=8,1 M, b=3,1 M, F=25,1 M*

Cxewa oprain3sautiit padouero MecTa Y KpyTJI0MiIbHOro CTaHKa [UIA MOMNepPeyHoro packpos ¢
= X
KapeTkoit F=19,7 m~
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- Cxema oprani3auii paGoyero MecTa y oqHo-
WNHHAEILHOTO  ()PE3EPHOrO CTAHKA C HHAKHHM

Cxema opraHx3auni pabouero Mecra y PACMONOKeHHEM WNHHAENA C kapeTkoi OCLL,
OJHOUIMHHAENBHOTO QPe3epHOro cTanka ¢ F=10.2 &~
HHKHHM pacnonoxenueM wnuuaens dC, F=10,8
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+ Cxema opranusauuu paGodero mMecra y
- ¢pesepHoro Konuposanworo cTatika

BDK-2, F=10,5 >
Cxema opranusaumun paboyero mecta y

OMHOIIITHHIENBHOr0 (pe3epHOro KapycenasHOro
CTaHKa:
®1K a=3,0 M, b=4,1 M, F=12,3 M%;

D2K a=4,0 M, b=5,5 M, F=22,0 M*
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Cxema OpraHH3aumH pa6oqero MecTay
OIOHOCTOPOHHErO PZL\!HOFO LIHNOPE3HOro CTaHKa

LO16-4, F=19,4 u* CxeMa oprainu3auuH padoyero MecTa y AByX-

CTOpOHHCFO pa\moro UIHHOPC]HOI'O CTaHKa:
W10 a =52 m, b=4,8 m, F=25,0 m*;
UI116 a=7,0 M, b=4,2 M, F=29,4 M?
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Cxema opraHHu3aluuH paboyero Mecra y

OIHOCTOPOHHETO AHYHOrO IHNOPE3HOTr0 CTaHKa
> - 2
ons 3ape3kH npambix winos LUITA-40, F = 12,5 M°

I Loaeenenty
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- *CxeMa OpraHu3alHu paboyero MecTa y SIquYHOro
IIHIIOPE3HOrO CTAaHKa JULL Hape3KH IIHIIOB

«wiacToykuH xpoct» IIJIX-3, .F=9,9 M

Cxewma opranu3ainu paboyero mecta y

MHOrOIINHHAEABHOrO  KOMOHHHPOBAHHOTO
2
ceepaunbHoro cranka CI'BII-1, F=18,0 »~

Cxewma opraHH3auii paboyero Mecra y

ABYCTOPOHHETrO AWHYHOr0 IWHMNOPE3HOI0

CTAaHKa g 3ape:ucu NPAMbBIX LUIHIIOB:
LI2ITA a=6,6'M, b =3,1 M, F=20,5 M%;
L2MTA-2 a=5,3 M, b=4.5 u, F=23,8 m?
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Cxema opranH3anuy paboyero Mecra y-
OJHOMIIHHAENBHOrO0 BEPTHKAILHO -
cBepnunbHOro cranka CBA, F=10,9 M

33l |
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Cxema opranu3atiu padoyero
MECTa y CBEPIHIBHOrO CTAHKA 1A

BLICBEPHBAHHA H 3271CIKH CYUKOB
2
CBCA-2,F=12,6 »~

AT
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Cxema oprannzaumnu paGovero mecta y
CBEPNHILHO-MA30BANBEHOrO CTalika Cxema oprannsaunn  paGouero mecta y
CBIMA-2,F=11,4 M2 LENHOJI0N0EKHOr0  CTaHKa

' JUA-3, F=10,8 M*

12,0

I Y l H | L
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Cxema opranu3aimu paboyero Mecta y TpeXImHIBHOTO cbopMamo-oGpea HOTO CTaHKa
L[T3d-1, F = 48,0 M :

4,0 -

7,6

Cxema opranisaiiy paGouero MECTa y FHALOTHHIILIX HOKHHL HI-28, F = 42,6 M®
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1 OBIIAA YACTD

1.1 Brenenue

B omimuume ot nepeBooOpabaThIBAIOMIUX TPOU3BOJICTB, UCIIOIB3YIOIINX B KAUYECTBE CHIPhS
OpeBHa, JOCKH WJIM OpYyCKH, U3MEPEHHBIE MO JJIMHE B METpax, a MO IMHUPHUHE B CAHTHUMETpPAX,
XUMHUYECKUE U XUMUKO-MEXaHUUECKHUE MPEINPHUATHS IepepadaThiBalOT B TOTOBYIO MPOIYKIIUIO
JIUIIH TPEABAPUTENBHO U3MEIBUEHHYIO IPEBECHHY, H3MEPSEMOro B MIJLTUMETpax. IMeHHO T
KOpEHHBIE H3MEpeHUsi B TpeOOBaHUA K pa3MepaM TmepepabaThiBaeMOro ChIphS OKa3au
pelalolyl0 U IMPOrPECCUBHYIO POJb B PEKOHCTPYKIMH CBIPHEBOro OajlaHca IIEeJIH0JI03HO-
OYMa)KHOW TPOMBIIIUICHHOCTA W TIO3BOJIMJIM OCYIIECTBUThH HUJICIO TMOTYyUYCHHS] TEXHOJIOTUUECKON
IIETThI U3 HU3KOKAYECTBEHHOM JIPEBECHHBI.

TexHOIOrnYeCcKO! 1IeNoi Ha3bIBAOTCS JIPEBECHBIC YACTHUIIBI, MTOTy4aeMbIe B PE3yIbTaTe
WU3MENIbUCHUS JIPEBECHOTO ChIPbSl PYOWJIBHBIMH MAIIMHAMHU WA CHCHHAIbHBIMA Pa0dOUYUMHU
y3namu (ppe3amu) B COCTaBe TEXHOJOTMUECKUX JIMHUM arperatHoil nepepadoTku OpeBeH.

B OosmbmmHCTBE  J1€CO3arOTOBUTENBHBIX  MPEANPHUATHN ISl MPOU3BOJCTBA
TEXHOJOTUYECKON IIEMbl MOTYT OBITh MCIIOJIH30BAHBI MPU BBIYCKE ChIPbS: HU3KOKAYECTBEHHAS
(npeBecHast) npeBecHHa, OTXOMBI JIECOMUICHUS WU INMAJOMMICHUS U OTXOJbI JIECO3aroTOBOK.
OHHM 3HAUMTENBHO OTIMYAIOTCS IPYr OT Jpyra IO pa3MepaM, paclpOCTPAaHEHHUIO ITOPOKOB
JPEBECUHBI, COACPKAHUIO KOPHI W JPYrUM TMpU3HAKAM, TpeOyromue y4yera IpH BBIOOpE
TEXHOJIOTUYECKUX MPHEMOB UX IMepepaboTku, moadope o0OpyaOoBaHUS WU €ro pa3paboTke u
yHUDUKAIIH.

TexHomornyeckyo 1meny u3roToBJSIOT U3 CIEAYIOIIUX TOPOA IPEBECUHBI:

— XBOWHEBIC - €JIb, INXTA;
— JMCTBEHHBIC - Oepe3a, OCHHA, TOMNOJIb, OYK.

JlpeBecHbIE TOPOABI TIO CBOEMY CTPOCHHUIO, a Takke (DYHKIUAM, MEXaHHYECKHUM U
XUMHUYECKUM CBOMCTBAM 3HAUUTENIbHO OTINYAIOTCS IPYT OT IPYyTra, YTO OKa3bIBAET CYIIECTBEHHOE
BIIMSHAE HA BBIXOJ TeX WJIM MHBIX KOHEYHBIX HpoAaykToB. IlosaTtomy Kaxmoe
nepeBooOpadaTeiBarollee MPEANPHUITAE CTPEMHUTCS MPUMEHUTh B MPOU3BOJACTBE TOJIBKO T€
JPEBECHBIC TTOPO/IBI, KOTOPBIE 00ECIIEYNBAIOT IKOHOMUIECKYIO 3(PPEKTHBHOCTE.

TexHonornyeckas mierna siBsieTCs MOTHOIICHHBIM ChIPhEM IS TPOU3BOACTBA IIEIITFOIO3bI,
OyMaru, JpeBEeCHOBOJIOKHUCTBIX M JPEBECHOCTPY)KEUHBIX JIMCTOB, MPOMYKIUS TUIPOJIUZHBIX U
JIECOXUMHYECKUX MPOU3BOACTB. B JlecOnmuIbHOM MPOU3BOJACTBE KYCKOBBIE OTXOABI (TOPOBLIH,
peliKH, TOpPILOBBIE OTPE3KH) cocTaBisAOT A0 20% oO0bema pacmmimBaeMoro coipbs. M3 »THx
OTXOJIOB MOXXHO IMOJYYUTh TE€XHOJOTMYECKYIO ILIENy, U 3TUM CaMbIM IOBBICUTh KOMIUIEKCHOE
NOJIyYE€HUE UCIIOIb30BAHUE JPEBECUHBI.

Boimymiensl  cnenuanbHO — CKOHCTPYHpPOBaHHOE 00OpynoBaHuE sl  TepepadOTKH
HU3KOKAQYEeCTBEHHOW JIPEBECHHBbl B TEXHOJOTMYECKYIO ILely B BHJAE IPOU3BOACTBEHHBIX
yctanoBok YIIII-3A, VIIII-6A, YITII-6b, YIIII-12, YIIIII-15.

[IpeobnagaronMu B JIECO3arOTOBUTEIILHON IPOMBIIIICHHOCTH SIBJISIOTCS CEPUMHO
BBIITYCKaE€MbI€ YCTAaHOBKH 1O npou3BoAcTBY miens! tuna YT (VIIIL-3A, VIIII-6A, YIIII-0b,
VIIII-12) ¢ TomoBEIM 00bEMOM NepepaboTKH ChIphA OT 5 10 25 Thic. M3 MPH OJHOCMEHHOM
pabote. OnbIT 3Kcmityatanun ycraHoBok tuna YIIII mokasan, 4yTo cyliecTBEHHBIE 3aTpaThl 0
BBIMTYCKY HICTIBI TPUXOSATCS HAa TTOATOTOBUTEIILHBIE ONIEPAIMH, KOTOPBIE MOTYT OBITh HECKOJIBKO
CHIJKEHBI 32 CUET UCKIIIOUEHHS TPYAO0EMKHX paboT IO pa3/ieske U packoJKe chipbs. B aToM citydae
HECOMHEHHBIM TIpenmyiecTBoM 00mamaroT yctaHoBku YIIII[-15 Ha 6a3e OKOpOUHBIX CTAHKOB U
MHOTOPE3LOBBIX PyOUTEIHHBIX MAIIUH.



1.2 Texuuueckue TpeOOBaHUE K TEXHOJOIMUECKOH I1Iere

Ucnonp3ys T'OCTy 15815-83 «lllena TtexHonormyeckas» BbIOMpaeM TEXHUUYECKHE
TpeOOBaHMUSI.

Hacrosmmii crangapT pacnpocTpaHseTcss Ha TEXHOJIOTHUECKYIO eIy, TpeTHA3HAYCHHYIO
IS L[EJUTI0JIO3HO-0 yMa>KHOT O u TUAPOJIU3HOT O MPOU3BOJICTB, W3TOTOBJICHUS
JPEBECHOCTPYKEUHBIX U JIPEBECHOBOJIOKHUCTHIX ILIUT.

CranmapT He pacnpocCTpaHsAeTcs Ha WLIEMy OT Cy4beB M IOJY4aeMyl0 Ha arperaTHbIX
ycranoBkax tuna JIAIIB.

1.2.1. Mapxku u pazmepsl

B 3aBucMMOCTM OT Ha3HAa4y€HMsI TEXHOJOTMYECKYIO WIENY HM3TOTOBIISIOT CIELYIOMINX
MapoK, IpUBEIEHHBIX B Tabuie 1.1

Tabmuna 1.1 - Mapku 1ernsl

Mapka
Ha3znauenue

[11CT b

-1 CynbduTHas 1EUTI0I03a U IPEBECHAs Macca, IpelHa3HauYeHHbIE I U3TOTOBICHUS
Oymaru ¢ periiaMeHTHPYEMOW COPHOCTHIO

11-2 CynbduTHas 1eI0I03a U IpeBecHasi Macca, peHa3HaueHHbIe ISl U3TOTOBJIEHUS
Oymarn ¥ KapTOHAa C HEpEerJIaMEeHTUPYEeMOH COpPHOCThIO, cyibdaTHas U
OucynbQUTHAS 11E€IUTI0J103a, TPeTHA3HaYSHHbIE AJ11 U3rOTOBJIEHUS OyMaru 1 KapToHa
C perjaMeHTHUPyeMOi COPHOCTBIO

11-3 CynbdaTHas 1eJUI0JI03a U pa3IMYHbIe BUABI MOJYLEIUTION03b], TpeIHa3HaYeHHbIE
1 U3TOTOBJICHUSI OyMaru 1 KapToHa ¢ HEPErJIaMEeHTUPYEMOM COPHOCTbHIO

I'TI-1 CrupT, OposokH, TIoKo3a 1 Gypdypon

I'TI-2 [TnieBoil Kpuctanauyeckuii Keniut T

['TI-3 Dypbdypos u IpoXOKU TIPH ABYX(HAa3HOM THIPOIIH3E

1B JIpeBECHOBOJIOKHUCTHIE ILIATHI

[1C JpeBeCHOCTPYKEUHbIE TUIUTHI

1.2.2 Texuuueckue TpeOOBaHUS

TexHonornyeckas Iiena JODKHA HM3TOTOBJISITBCS B COOTBETCTBHHM C TPEOOBAHUSMU
HACTOSIIEr0 CTaHIapTa.

[lo mokazarensiM KauyecTBa TEXHOJIOTWYECKas Ilena JOJDKHA COOTBETCTBOBATH
TpeOOBaHMAM, YKa3aHHBIM B Ta0ymie 1.2

Tabmuma 1.2 - OcHoBHBIE TpeOOBaHUS, IPEABSIBIIIEMBIC K IIIETTE



Hopma nist mapok, %
HanMenoBaHue ImokasaTeirst

11-1 11-2 |[[1-3 [['TI-1]['TI-2 I'T1-3 [[IB [[IC
MaccoBas 10Jis1 Kopsl, He Ootee|l,0 1,5 3,0 111,0 {3,0 3,0 15,0 15,0
MaccoBast goinss rHmM, Hel,0 3,0 [70 25 11,0 1,0 50 15,0
Ooee
MaccoBast 70511 MUHEpanbHbIX|He 0,3 10,3 [0,5 [He 0,3 1,0 0,5
puMecel, He OoJiee IOy CKaeTCs noryckae
TCA

MaccoBass J10JII OCTAaTKOB Ha

CHUTax c OTBEPCTHSMHU
THaMETPOM
30 MM, HE Ooltee 3,0 50 16,0 5,0 |50 5,0 10,0 5,0
20 1 10 MM, HE MeHee 86,0 84,0 181,0 79,0

90,0 90,0 94,0 85,0
5 MM, He OoJiee 10,0 10,0 |10,0 10,0
Ha IIOIIO0HE, He Oolee 1,0 1,0 3,0 5,0 |5,0 1,0 1,0 10,0

OOyrieHHble  YaCTULBI |
He nonyckarotcs
METAJLTNYECKUE BKITIOY CHUS

[Ipumeuanue. [Io cornacoBanuio ¢ mOTpeOUTENEM [Js BBIPAaOOTKH IEJIIOJO3BI U
MOTYLIEJUTIONO3bI, HMCMOJAb3yeMOW B MPOM3BOJACTBE KaproHa W YMNAKOBOYHOH Oymarum c
HEpErJaMEHTUPOBAHHOM COPHOCTBIO, [JONYCKaeTcs M3roToBjeHMe mensl Mapku [[-3 ¢
conepkanreM Kopsl 10 10 %.

[Iena IS L[EJUII0JI03HO-0YMaXKHOTO [IPOU3BOACTBA u MIPOU3BOJCTBA
JPEBECHOBOJIOKHUCTHIX TUIUT JTOJDKHA OBITh 0€3 MATBIX KPOMOK, YI'oJl Cpe3a JOJDKEH ObITh paBeH
30 - 60°. KonmuecTBO mIeNbl, HE COOTBETCTBYIOMIEH YKa3aHHBIM TpPEOOBaHUSAM, HE JIOJDKHO
npesbinath 30 % oT 0ObemMa napTuu.

B mene nns MMpOU3BOACTBA APECBCCHOCTPYKCUHBIX ITJIUT U THAPOJIN3a KAYCCTBO KPOMOK U
YroJi ¢p€3a HC YYUTBIBALOT.

[leny U3roToOBISAIOT U3 IOPOJ] APEBECUHBI, yKa3aHHBIX B Tabmuue 1.3

Ta6muma 1.3 - MaccoBasi 10715 IOPOJ IPEBECHHEBI B IIIEIIC

MaccoBasi 10Ji1 MOPOJ IPEBECUHBI B 11Iene, %o

HasHaueHue mienol B CMECU
xBOWHBIX 100 mmcTBeHHBIX 100

XBOMHBIX VIMCTBCHHBIX

Enn, nuxTa - He menee 90 |He 6omee 10




MaccoBas 707151 TOPOJ] IPEBECHHBI B 1mIene, %

1 Oucy b (pUTHOM

rpad

HasnadyeHwne mersl B CMECH
xBOHHBIX 100 mcTBeHHBIX 100
XBOHHBIX THCTBEHHBIX
[IponsBoxacTBo - bepesa, ocuHaHe 6onee 10 [He menee 90
[ICJUTIOJIO3BI:  CYJIb(UTHOM TOIOJIb, OJIbXa, OYK,

CyJb(haTHON

Bce ITOPOJIBI,
JIMCTBCHHUILIA
OT/EJIbHO

He menee 90

He 6omnee 10

Bce mopogst

He 6oiee 10

He menee 90

HeNTpaabHO-CYJIb()UTHOM

He nonyckaercs

Bce nopoast

He nonyckaercs

IIpon3BOACTBO
MOJTYLIEILITIOJIO3bI

Bce mopoast

He menee 90

He 6ouee 10

Bce mopoast

He 6oiee 10

He menee 90

[Ipon3BOACTBO ApPEBECHOU

Enb, nuxTa

He nonyckaercs

He nonyckaercs

ocuHBI HE Oosee 10

MacChl
['uaponusHoe Bce nopogsl Bce nopoasl

JlomyckaeTcst B Jr0OOM
[TPOU3BOACTBO:

COOTHOLICHUH
NIPOKKEBOE
CIIMPTOBOE Bce nmopoibl Bce nopoast He menee 70 [He 6omee 30
[JIFOKO3HOE Bce moposel He nonyckaercs  [He nomyckaercs
bypdyposnbHOE He momyckaercs Bce mopozst He 6onee 5 [He menee 95
[IpousBoacTBo kcuurta  |He momyckaercs bepe3a,  mpumech

He nonyckaercs

[IpousBoacTo pypdypona
1 TP OKIKEN IpH
NBYX(ha3HOM TUAPOIIN3E

He nonyckaercs

bepesa, Oyk, KieH,
ny0, rpad, mpuMech
ocuHEBI He Oostee 10

He nonyckaercs

IIpon3BOACTBO
JICIIT

JIBIl u

Bce nmoposbt

Bce mopoast

JlomyckaeTcst o
COrJIACOBAHUIO c
noTpeduTeneM

1.2.3 [IpaBuia mpyueMKu

[TapTHeit cuuTaroT KOJMYECTBO MIENBI OTHOW MapKu, 0pOPMIICHHOE OJTHUM JJOKYMEHTOM O
KauecTBe. Pasmep mapTuu onpenensior Mo COrJacoOBaHUIO C TOTPEOUTENIEM.

I[OKyMeHT 0 Ka4CCTBC AOJDKCH COACPIKAThH!:

HanMCHOBAHUC NPCANIPUATUA-U3TOTOBUTECIIA, CTO TOBapHBIﬁ 3HaK U MCCTOHAaXOXJCHUC,




— HaMMEHOBaHME BEJIOMCTBA MJIU IPEIIPUATHS, B CHCTEMY KOTOPOI'O BXOAUT MpeIIpUATHE -
U3rOTOBUTEID;
— MapKy ¥ MOpOAY TEXHOJIOIMUECKOH LIEeMbl;
— KOJIMYECTBO ILEIMBbI B INIOTHBIX KyOMUECKUX METpax;
—  pe3yJbTaThl UCIIBITAHUM;
— 0003HaueHNe HACTOSIIEro CTaHAapTa.
Jlns npoBepku KauecTBa Iensl otoupatoT 10 ToueuHsix npod obuieit maccoit (10 + 1) xr
U3 Pa3JIMYHBIX MECT NMapTHH, PABHOMEPHO PACIIOIIOKEHHBIX M0 BCEH MapTHU UM Yepe3 paBHBIE
MIPOMEXKYTKH BpeMEHH (B cilydae pa3rpy3KH LIEMbl JEHTOUHBIM TPAHCIIOPTEPOM).
[IpueMocnaTouHbIe UCTIBITAHUS TPOBOAST MO CIEAYIOIIUM MOKa3aTEeNIM:
— MaccoBas J10J1s KOpBI;
— MaccoBas A0JIs THUIH;
— MaccoBas J0JIs OCTaTKOB Ha CUTax;
— 0OyTJIeHHBIE YaCTHIIBl U METAJIIMYECKHE IPUMECH.
Ilepuoauueckue UCIBITAHUS IPOBOST IO TPEOOBAHUIO MOTPEOUTENS, O PeeNss:
—  cOCTaB ILENbl 110 IOPOoAaM;
—  MaccoBas J10J1s1 MUHEPaJIbHbIX TPUMECEH;
—  MAacCOBYIO JIOJIIO LIENbl C MATBIMU KPOMKaMU;
—  yroicpesa.

[Tpu monmy4yeHnn HEeYJOBIETBOPUTEIBHBIX PE3YIBTATOB XOTS OBl IO OTHOMY TIOKA3aTeIto
MIPOBOJIST MOBTOPHYIO MPOBEpKY Ha 20 TOUEUHBIX Mpodax.

Pe3ynbTaThl MOBTOPHOM TPOBEPKH PACIPOCTPAHSIOTCS Ha MAPTHUIO.

Ecnmu mocne mepBUYHOM MPOBEPKU MOCIEAYIOMMA 0TOOp mpod Bo3MoxkeH, Bce 30 mpod
0oTOMpaIOTCS OJTHOBPEMEHHO B Hayaje MPOBEPKH.

VY4er TeXHOJOTHYECKOW IIEeNbl MPOU3BOMAT B KyOMYECKHX METpaxX IJIOTHOW MAacChl C
okpyraenuem 10 0,1 M3,

J11st mepeBo/ia HaCKITHOTO 00'beMa IIEIbI B INIOTHBIN MPH NEPEBO3KaX JKeIe3HOA0POKHBIM
TPaHCIIOPTOM ITPUMEHSIOT KO QUIMEHTHI, yKa3aHHbIe B Ta0uie 1.4

Jlnst mepeBoia HachIMTHOTO 00BbeMa IIETbl B MIJIOTHBIM MPH MEPEBO3KaxX aBTOMOOHIIBHBIM
TPaHCIOPTOM IIPUMEHSIOT clIeytoIue K03 (hOUIIMEHTHI:

0,36 - no otnpaBku norpeduTeno; 0,40 - mocne nepeBo3ku Ha paccrosaue 10 50 km u 0,42
- Ha paccrosiHue 6oiee 50 kM.

Tabmuma 1.4 - KoadduuuenT nepeoga HaCHIMHOIO 00beMa MIETbI B TUIOTHBIN

PaccrosiHue nepeBo3ku, KM
Criocob nmorpysku
0 1o 200 |201 - 650 Bonee 650
MexaHnyecKuMu 0,36 0,38 0,39 0,41
yCTpOM CTBAMU
[THeBMOTIOTpy3Ka 0,41 0,41 0,43 0,43

1.2.4 MeToapl HCOBITAHUH

OT60p mpobd




Toueunbie mpoObI Maccoii He MeHee | KT OTOMParoT U3 TPAHCIOPTHBIX CPECTB HA TITyOHUHE
He MeHee 20 cM OT BEpXHEro ypOBHs LIEMbI UJIU YE€PE3 PABHBIE IPOMEKYTKH BPEMEHHU B ITPOLIECCE
PaBHOMEPHOW NOTPY3KM WJIM Pa3rpy3KH TPAaHCIOPTHBIX CpPeACTB. Jlomyckaercs NpOU3BOAUTH
oTOOp WLIENbI MOCNIE pa3rpy3ku Ha MpueMHylo miomaaky. llleny Ha neHTOYHOM TpaHCHOpTEpe
OTOMpAIOT IyTEM IEpecedeHUs MOTOKAa BCEW WIMPUHBI JIEHTHl TPAaHCIOpPTEpPAa 4Yepe3 paBHBIC
MPOMEXYTKH BpeMeHHU. ToueuHble MPOOBI COEAMHSIIOT BMECTE, TIIATEIbHO MEpPEeMEIINBAIOT U
METOZIOM JBYKPATHOIO KBAPTOBAHUS COKPAILAIOT A0 HaBeCKU Maccou 2,0 - 2,5 KT ¥ B3BEIIMBAIOT
C MOTPEIIHOCThIO He OoJiee 5 T.

ArnmnapaTtypa

— Becsl ¢ morpenrHocTsIo B3BEIIMBaHM He 6ojee S T.
Omnpenesienne MaccoBoil 1011 KOPbI M THUJIH B 1Iene

AnmnapaTtypa
—  Becsl ¢ morpenHocThIO B3BEIMBaHUA He Oosee 1 T.
IIpoBenenue ucnbITaHUM

W3 naBseckn BBI6I/IpaI-OT YacTUlbI, ITOJTHOCTBIO COCTOAIINEC U3 KOPbI UJIKM THUJIM U LISy C
YaCTUYHbIM HAaJIWMYUEM KOPBI U T'HUJIM. KOpy U THWJIb OTACAIOT OT IICHBI, IPUCOCAUHAIOT K
0TOOpaHHON KOpE ¥ THUJIM U B3BEIIMBAIOT C HOTPEIIHOCTHIO He Ooiee 1 T.

O06paboTka pe3yIbTaToB

MaccoByo 10510 Kopsl itk THIIH (X) B IPOIIEHTAaX BBIYUCISIOT MO (opMyJie

X = (my/m) x 100, % (1)

re My - Macca KOpbI WJIA THUIIH, T;
M - Macca HaBECKU C KOPOM U THWIIBIO, T.
Pe3ynbTaTel BEIMUCIEHUI OKPYIVIIOT 10 IEPBOTO AECATUYHOIO 3HAKA.
OmnpenesieHne MacCOBOM 10/1M OCTATKOB HA CUTAX AaHAJM3aTOpPa

AnmnapaTtypa

— AHaim3aTop CHTOBBIH MexaHudeckuii Mapku AJII'-M; HaOOp KOHTPOIBHBIX CHT C
orBepctusamu nuamerpom 30, 20, 10, 5 MM 1 TTO/1JI0H.

— Becsl ¢ morpemnHocThIo B3BEMBaHus He Oonee 1 T.

HO)IFOTOBKa K UCIIBITAHUIO



[Ipy mnoaroroBke K aHanu3y LIeNy, IIMPUHA KOTOPOM IMIPEBBIIIACT €€ JJIMHY,
JIOU3MENbYAOT BPYUHYIO. [IMHON mIenbl CYUTAIOT pa3Mep M0 HAITPABJICHHU IO BOJIOKOH.

[IpoBenenuie ucnpITaHUM

HaGop cuT ycraHaBiuMBalOT Ha TNOABI)KHOM OCHOBAaHMHU aHamu3atopa. Hasecky,
MIPUTOTOBJICHHYIO B COOTBETCTBMH C 1. 4.1.1, mocie oT6opa U3 Hee KOPbl U THUJIM BBICHINAIOT HA
BepxHee cuTo Habopa. Habop cut 3aTsaruBaercs CTSHKKaMU, BKITIOUAIOT aHAJIU3aTOp U COPTUPYIOT
HaBecKy B TedeHue 1 MuH. [Tocie nmonHoi ocTaHOBKY aHaIM3aTOpa OCTaTKU Ha CUTaX B3BEIIMBAIOT
C MOrpemHocTbio He Ooee 1 T.

O6paboTKa pe3yIbTaToB

MaccoBy1o 105110 0OCTaTKOB Ha cuTax (Xi) B IPOLIEHTaX BBIYUCIAIOT IO (opmyie

X1 = (my/m) x 100, % (2)

r7e My - Macca OCTaTKa Ha OJJHOM U3 CHUT, T}
T - Macca HaBECKU 0€3 KOpbI U THUJIH, T.
Pe3ynbTaThl OKpYIJISIIOT 0 TIEPBOrO JIECITUUHOTO 3HAKA.

Onpeneneﬂne MAacCCOBOM J10JIM XBOMHBIX M JIUCTBEHHBIX mopoa AP€BECCUHBI

AmnmnapaTypa U PEaKTUBbI

—Beckhl ¢ morpenHocThio B3BemMBaHus He Ooree 1 T.

—CekyHnaomep.

—Crakan (pappopoBbIi WM CTEKJIAHHBI BMecTHMOCTBIO 500 ¢M® mo TOCT 1770-
74.

—CrakaH #3 MOHEIb-METAJUIMNYECKOW CEeTKM WM HEpKaBelolled CcTalim co
CKBO3HBIMH OTBEPCTHSAMHU BMECTUMOCTBIO 500 cM?,

—IInHuer.

—bymara ¢unbsrpoBansHas no 'OCT 12026-76.

—Kucnora comsiaas mo 'OCT 3118-77, 12 %-He1it pacTBOp.

—Kanuit maprannoBokucisiii mo 'OCT 20490-75, 1 %-He1it pacTtBOp.

—Ammuak o 'OCT 3760-79, 1 %-Hb1it pacTBOp.

IIpu oTCYTCTBUHU CETYATOTO CTAKaHA U3 MOHEJIb-METAJIJIMYECKON CETKU UJIM HEPXKaBCIOILEeH
cTany Jlonyckaercs 00paboTka mpoOsl HEMocpeaCTBEHHO B pap(opoBOM cTakaHe.

[IpoBenenvie ucnpITaHUM

[Tocne ucnwitanmii no n. 4.3 orouparot 100 T mIenbl, OCTaBIIelcs HA CHTE aHAJIM3ATOPa C
orBepctusimu auamerpoM 10 mm. Illeny moMmeniaroT B cTakaH U3 MOHENb-METaJUIMY€CKOU CETKH,



KOTOpBIA ycTaHaBIMBalOT B ¢aphopoBblii crakan u 3anuBatoT |  %-HBIM pacTBOpOM
MapraHI[OBOKHCIIOrO KaJMs ¢ TaKUM pPacyeToM, YTOOBI BCs Mpoba OblIa MOKpPHITA PACTBOPOM.
Uepe3 2 MUH ceT4aThIil CTaKaH BBIHUMAIOT U IPOMBIBAIOT BOJOW AJIs yaneHus pactsopa. [locne
3TOro Nnpody B TeueHue 2 MUH 00padaThiBatOT 12 %-HbIM pacTBOPOM COJISTHOM KHCIIOTHI M CHOBA
IIpOMBIBalOT. 3aTeM Lieny oOpabateiBatoT 1 %-HbIM pacTBOpOM aMMHUaka B TeueHue 1 MuH 0e3
MpOMBIBKM BoOJoW. OOpaboTaHHas TakuMM o00pa3oM Ierna JMCTBEHHBIX MOpOJ INpuolOpeTaeT
MypHypHO-KPAaCHYIO OKPACKy, a XBOMHBIX - xkenTyro. [Tocie 00paboTku 1iemy cierka oTxKUMarT
(GuIbTpOBANBHOM OyMaroii, COpTUPYIOT MO IBETY U B3BEIINBAIOT.

O06paboTka pe3yIbTaToB

MaccoByI0 100 HIEMbI TUCTBEHHBIX TOpos (X2) B MPOIEHTaX BRIYUCISIOT 10 (hopMyJie

X2 = (m/m+my).100, % 3)

rae M - Macca LIEbl JIMCTBEHHBIX MOPOJ, T;
T1 - Macca LIENbl XBOWHBIX IIOPOL, T.
Pe3ynbTaTel BEIMUCIEHUI OKPYIVIIOT 10 IEPBOTO AECATUYHOIO 3HAKA.

MaccoBy1o J0JI0 IIeTbl JBOHHBIX MOpo (X3) B MPOIIEHTAX BRIYUCISIOT 110 hopMyJie

X35 =100 - X2, % (4)

OmnpeaeieHne MaccoOBOM 101 MUHEPAJbHBIX IPUMeceil B 11ene
AmnmnapaTypa U PEaKTUBbI

- ITpubop niist onpeneneHuss MUHEpPaIbHBIX IPUMECEN (CM. YEPTEXK).

- Beckl ¢ norpemHocTsio B3BemmBanus He 6onee 0,01 r.

—  Boponka crexnsnanas mo 'OCT 25336-82.

- Humanaap mepusiii mo TOCT 1770-74 BMectumocTtsio 100 cm®,

- Crakanbl xumuueckue mo FOCT 25336-82 Bmectumocthbio 150 u 50 M3,

- Hunk xnopuctenii mo 'OCT 4529-78 wnm HaCHILIEHHBIH PAacTBOp 000U con
wiotHocThio 1,4 - 1,6 T/cMmB.

IIpubop nans onpeneneHuss MHUHEPAIbHBIX IpUMECed COCTOMT U3 JIBYX IUIACTHH,
M3TOTOBJICHHBIX W3 IOJMPOBAHHOIO CTEKJIa. B BepxHell muacTMHE NpU MOMOIIM OHTyma
3aKpEeIUIeH CTEKJIIHHBIA LMIMHIAP, CHAOXKEHHBIH MpuUTepTod NpoOKoil. B HuxkHeW mniuactuHe
3aKpeIuIeHa IpueMHasi BOpOHKa ¢ KpaHoM. lllemm mexny DHIMHAPOM, NPHUEMHON BOPOHKOM U
IJIacTUHAMU 3aiuBaoT napaduuom. Ilnactunel mwiotHo npuxumaroT Jpyr x npyry 0oiarom u
raiikoii yepe3 MeaHbI€ MIAHOBI.

Jns ynydineHus: CKOJIBKEHUs BEpPXHEH IIACTUHBI IO HI)KHEW COINpHUKacaroluecs
CTOPOHBI IIJIACTUH MOKPBIBAIOT JAHOIMHOM HJIM JPYrO¥ aHAJIOTMYHOM CMa3KoW. B HMKHeN yacTu



MMEETCsl OTBEPCTHE /1JIS CIIMBA CYCIeH3UU U3 UMIMHpA. CIIMB OCYIIECTBIIETCS IyTEM 1OBOPOTA
BEpXHEH MIaCTUHBI BOKPYT 00JITa 10 COBMEIIEHUS LUIMH]pa C OTBEPCTHEM Ha HUYKHEH MJIaCTHUHE.
[lepen HauanoM paboOTHI HUJIMHAP AOKEH ObITH COBMEIIEH C TPUEMHON BOPOH KOH.

[Mkad cymmabHBII 3JIeKTpUYecKuii, odecneunBarommii Temmneparypy (100 + 5) °C.
IIpoBenenue ucnbITaHUM

Hanmnuue MuHepanbHbIX mpuMecedl pasmepoM 3 MM U 0Oojiee B IIere ONPEAEsioT
BU3yanbHO. M3 HaBecku WIeNbl, IPUTOTOBICHHON B COOTBETCTBUM C 1. 4.1.1, BbIOMparoT u
B3BEIIMBAIOT MUHEpPAJIbHBIE IPUMECH pa3MepoM 3 MM U Oosiee. MaccoBy0 00 MUHEPAJIbHBIX
IpUMecell ¢ pa3MepoM MeHee 3 MM OIpeneisioT ¢ nomouplo npubopa. /s srtoro 2 r
BBICYHIEHHBIX 70 MOCTOSIHHOM MacChl YaCTHIl LIETbI, MPOLIEAIINX Yepe3 CUTO C OTBEPCTUSMU
JUaMeTpoM 5 MM IpU HCOBITaHUM 1O 1.4 - 3, moMeumarT B LWIMHIp HOpubopa, Kyda
npenBapuTenbHo 3amuBaoT 70 cm® pactBopa mo06oM comm miotHocThIO 1,4 - 1,6 T/eme.
ConepkaHue IWIMHIpA MEPEMEIINBAIOT U JAlOT OTCTOATbCA cycrneH3uu. Ilocne oTcranBaHus
pacTBOp € YacCTHIIAMM ILENbI CIMBAIOT B CTAaKaH Yepe3 OTBEpPCTHE B HMKHEH IutactuHe. Yepes
BOPOHKY C PE3NHOBOI TPYyOKOH B IPYroil CTaKaH CIAMBAIOT PACTBOP C MUHEPATBHBIMU MPUMECSIMHU.
MuHepaibHble IPUMECH NEPEHOCAT B BOPOHKY (pusibTpoM. OunbTpat 0TOpacsiBaoT, a GUIBTP C
MUHEpaJbHBIMU NIPUMECSIMU I10CIIE IPOMBIBKH IOopsiueil BOJOM CyIIaT B CYLIMJIBHOM IIKady npu
temnepatype (105 £5) °C 10 mocTOSHHOM MacChl M B3BEIIMBAIOT C OrpenIHocThi0 He Oomee 0,01

TI.
O06paboTka pe3yIbTaToB
MaccoByro 1010 MUHEPATbHBIX TpuMecel (X4) B TPOLIEHTAX ONMPEEISIIOT M0 GopMyIie
Xs =100 x (mg+(mz x t2/2))/m, %, 5)

rJ¢ T - Macca HaBECKH Ienkl o 11. 4.1.1, T;
M1 - Macca YaCTULl MMHEpaJIbHBIX TpUMecell pazmepoM Ooiee 3 Mum;
T2 - Macca MUHEpAJIbHBIX IpUMECEd B 2 I OCTaTKa Ha MOAJIOHE;
M3 - Macca OcTaTKa Ha MOAJI0HE
Pe3ynbTaTel BEIYMCIEHUI OKPYIJIIOT 10 IEPBOTO AECATUYHOIO 3HAKA.

Hannune 06yFHCHHBIX qacTulg U METAINIMYECKUX BKJIIOUEHHH OIpCaACAIOT BHU3YaJIbHO.
Vrou cpesa onpeelsfoT ¢ HOMOIIBIO N1a0JIoHa.

OmnpeaesieHne MaccoBOii 10JIM LIENbI ¢ MATBIMH KPOMKAMH

N3 ocraTka Ha cute ¢ OTBepCTUsAMHU TuaMeTpoM 20 MM IIPH UCHBITAHUM LIETBl OTOMPAIOT
npody maccoit 100 r u B3BEeHIMBAIOT C MOrpeIIHOCThI0O He Oonee 1 r. BusyanbHO OlleHHBAIOT



COCTOAHHEC KPOMOK U ITPOU3BOJAT pa3ACIICHUC Hp06I)I Ha mCny ¢ MATbIMU U HEMATBIMU KPOMKAaMMU.
MsaTeiMu KpOMKaMU CUUTAIOT KPOMKH, 00OMSTBIC 10 BCEit INUPUHEC IICTIBL.

MaccoByo 0O IIEMbI ¢ MSATHIMU KpoMKamu (Xs) B POLIEHTAX BBIYUCIISIOT IO opMyJie

Xs = my/(mi+my) x 100, % 5)

rjae M - Macca mensl ¢ MATbIMHA KPOMKaMU, T,
T2 - MaccCa IICIIbI 0€e3 MATBIX KPOMOK, T.

Pe3ynbTaTel BEIYUCIEHUN OKPYTJISIIOT 40 LEIOr0 YKUCIIA.

1.3 O6ocHOBaHKE TEMBI TUIIJIOMHOI'O IIPOEKTa

B ngannoMm ITYHKTC HGO6X0)II/IMO MNOACHUTL TEMY BalICro JUIIJIOMHOI'O IIPOCKTA.
H606X0):[I/IMOCTB €€ PACCMOTPCHUS U Ba)KHOCTDb JTAHHOM TEMBI B JICCHOM IIPOMBIIIJIICHHOCTH.

OOHUM U3 BAJICHEUWUX HANPAGIEHUL VIYYUEHUS UCHOAb308AHUSL OPEBECHO20 ChIPbsL
AGNAEMCS  Opeanu3ayus  nepepabomKu  HUBKOKAYECMEEHHOU  Ope6ecuHbl U OmMX0008
0epesooOpaboOmKyu Ha MEXHOIOSUHECKVIO Wjeny HenoCPpeOCmMEeHHO HA 1eCO3A20MOGUMETbHbIX
npeoOnpusmMuUsAX u yexax 0/0..............

Komnnexcnoe ucnonvzosanue 6ceti OpeaHuyecKkol MAcCbl 0eped HeB03MONCHO 0e3
npuedeHUst Pa3HOOOPA3HBIX OMX0008 K MEXHOJI02UYECKOMY CbIPbIO ¢ OOHOPOOHBIMU PAZMEPAMU
u ceoucmeamu. Taxkum cvlpvem sA6Isemcs mMexHolo2uveckas wena. B weny moocHo
nepepabamviéams OpossHbIe U MOHKOMEPHbIE O0epesbs, NHU U KOPHU, BePULUHbL U 0OIOMKU
CMBONI08, CYUbsL U GemsU, OMX00bl 1ecoobpabamvléaowjux npouzeoocmes. Yacmuyvl wjensi
00pa3yiom OOHOPOOHBLU  CHINYYUL Mamepuan, KOmopwvili oblecuaem MexaHuzayur u
ABMOMAMU3AYUIO  UCHOIb308AHUSL  OONOJIHUMENLHO2O OPEBECHO20  Cblpbs, MPAHCHOPMHO -
nepemecmumenbHbIX ONepayuil... ... ... ... ...

PacyeTHO-TeXHOJIOrHYecKass 4acTh MPOEKTAa ABJACTCH BTOPLIM pa3iejioM; COCTOUT
u3 CJICAYILIIUX mMoaApa3iejaoB:

2.1 Pexxum paboTHI 11exa

2.2. Buapl ¥ KOIAYECTBO OTXO/IOB APEBECUHBI

2.3 HopmaTuBBI BBIX0/1a TEXHOJOTUYECKOM IIEIbI

2.4. PacueT 1 BEIOOP OCHOBHOI'O TE€XHOJIOTHYECKOT 0 000pYy10BaHUS
2.4.1 Pacuer u BbIOOp OKOpOUHOTO Oapabana

2.4.2. Pacuet u BbIOOp pyOUIIbHON MaIIMHbI

2.4.3. BeiOop u pacuer COpTUPOBOYHBIX YCTPOUCTB



2.5. Pacuet u BEIOOp TPAHCIIOPTHOT'O 00OPYIOBaHUS

2.5.1. Pacuer u BBIOOp MpOAOJILHOTO TpaHCcopTepa (OpeBHOTACKA)

2.5.2. Pacuer u BIOOp CKpEOKOBOTO TPpaHCIIOPTEPA

2.5.3. Pacuer u BBIOOp JIGHTOUHOT'O KOHBEMEpa

2.5.4 Pacuer u BbIOOp MHEBMAaTUYECKON yCTaHOBKHU

2. 6. Opranu3zanus HTHCTPYMEHTAJIbHOTO X03511CTBa

2.6.1 3agaun 1 GYHKIUU HHCTPYMEHTAIBHOT'O X03HCTBA

2.6.2 Pacuer noTpeOHOr0 KOJIMYECTBA PEXKYILEr0 HHCTPYMEHTA

2.6.3 Pacuer noTpeOHOr0 KOJIMYECTBA 3aTOYHBIX CTAHKOB

2.6.4 Pacuer norpy304HO-pa3rpy304HOro U TPaHCIOPTHOTO 000PYIOBaHUS:
2.7 XpaHeHHUE HICTbI

2.8. OnucaHue TEXHOJOTHYECKOT0 MPOIECcca MO BRITYCKY TEXHOJIOTUYECKON LIETIbI

2.1 Pexxum paboThI 1exa

[Tpu pacuere pexuma paboTHI 11eXa HEOOXOAUMO MPUHSITH: KOJHMYECTBO pabovnx AHEH B
Hejziene, MPOIOJDKUTENLHOCTh CMEHBI, KOJTMUECTBO CMEH paboTHI 11exa (B OJHY, B JIBE, B TPH).
3areM HEOOXOAMMO PaCCYUTATh KOTUYECTBO paboUrX THEH B TOMY.

KommuectBo pabounx mHel onpenensercs no Gopmyse

= 365 (366) - (Is+ Aup+ dpem), nuei, (6)
rie B - KOJNYECTBO BBIXOIHBIX JTHEH;
Hpem - komuuectBO JHeW Ha pemMoHT oOopynoBanus (Apem = 8 ... 10);

Jrp- Konmm4yecTBO Mpa3AHUYHBIX THEW;

2.2 BuJbI ¥ KOJIMYECTBO OTXO/0B JPEBECUHBI

[Ipu pacnuiioBKe MUIOBOYHOIO ChIPbSi KPOME MMJIONPOAYKIMU 00pa3yroTCsi KyCKOBBIE
OTXO/Ibl B BUJIE€ TOPOBLIEH, peeK, KOPOThsl, OTPE3KH OT TOPLOBKHU U 0OPE3KHU JTI0COK. A TaKKe pU
3aroTOBKE KPYTJIBIX JIECOMAaTEPHUAJIOB OOPa3ylOTCS BEPIIMHHASA YacThb XJIBICTOB; OTTOPLIOBKA,
OTKOMJIEBKA OT Pa3/ieNIKi U KO3bIPbKH. [IpOlleHTHBIN BBIXO OTXO/I0B IpHUBeIeH B Tabmuie 2.1.

Ta6mmma 2.1 - [IporeHTHBII BBIXOA OTXO00B

HaumeHnoBaHue O0TXO0O0B % BBIXOJl OTXOO0B OT ChIpbA

["opObLn 6-10




Kopotee 0,3 - 1 m 2-3
Peiiku 7-14
ToprioBbIe OTPE3KH U BBIPE3KU 2-4
BepiuHHas 4acTh XJIbICTOB 14-15
OTTOpILIOBKA, OTKOMJIEBKA OT Pa3/ielKu 1,75-2,75
Ko3bippku 0,75

B paC‘IeTHO-HOHCHHTCHBHOﬁ 3aIIuCKE HCO6XOHI/IMO NpeaACTaBUTb BUJAbI U KOJIMYCCTBO

OTXOJIOB B clieayromieit popme.

Tadmmma 2.2 - BUasl 1 KOIU4ecTBO OTXO0I0B

o KomuectBo
HanMeHoBaHNE OTXO10B % BBIXOJ OTXOIOB OT CHIPhS 3
OTXOJ0B,M
["opObLITH
Kopotse 0,3 - 1 m
Peiiku
TopiioBbI€ OTPE3KH U BBIPE3KH
BepiivaHas 4acTh XJIbICTOB
OTTOpIIOBKA, OTKOMJIEBKA oT
pa3iesKu
Ko3blppk1
MToro IIpor3BOANTENBHOCTD
YCTaHOBKHU 1o
3a7aHul0  (C y4eTom
2.3 HopMaTuBBI BBIXO/1a TEXHOJIOTUYECKOU MIEITBI
Tabmuua 2.3 - HopmaTuBBI BEIX0/]a TEXHOJIOTUYECKOM IIETIbI
Bun nepepabaTbiBaeMoro Chipbst
OO6sioMKH CTBOJIa, OOpPE3KHU
TonnuBHbBIE 1pOBa
Haznauenue miemnst P PaCKPSHKEBKU BEPIINH
. JINCTBEHHBI .
XBOHHBIE XBOMHBIE JINCTBEHHBIE
e
Jlnst mpou3BOJICTBA 11ETLTHOJIO3bI
U JIPEBECHON MacChl MapKHu:
01 1,35 1,39 - -
112 1,33 1,37 1,67 1,67
113 1,29 1,32 1,44 1,49




[Iponomwkenue Tadnuib 2.3

Hns ABII (TIB) 1,09 1,10 1,30 1,30
Host ICTII (TTIC) 1,09 1,10 1,30 1,30
Js TUPOJIU3HOIO

IIPOM3BOCTBA MAPKU:
I'TI1 1,12 1,14 1,39 1,41

I'T12, I'TI3 1,23 1,25 1,52 1,54

HopMa pacxonaa I[pOBHHOﬁ APCEBCCHHBI U OTXOHAOB JICCO3alrOTOBOK pPACCUUTBLIBACTCA I10

dbopmyre:
Hpacx: QMaT X Kien, M3, (7)

rae Quar - IUIAHOBBIA 00bEM MaTepHaJa, IPUHATHINA 171 BHIOPAHHOM MAapKH LIEMbI, M3,
Kicn - K03ppurmeHT nepepaboTKH ChIPbS B TEXHOJIOTHYESCKYIO IICIY;

OO6mmii 00beM CBIPBS OMpeaeseTcs o GopMyJie:

Q06u1 = ZQMaT, M3,
(8)

Cpennuii pacxos ChIpbst A1 BhImycka 1 Mm3mens! onpenensercs mo GopMyie:
Hp = Qo6m/anaH, M3, (9)

171€ Quuan - TIIIAHOBBIA 00bEM BBIITYCKa MIEMBI 10 TOAOBOM IIporpamMmme;
[InaHoBBI 00bEM TEXHOMOTMUYECKOW HIEMHBI ISl IEJUTI0JI03HO-0yMaKHOTO TPOU3BOJICTBA
orpezensieTcs mno Gopmye:
Qu=Qorx.06/1,2,M°, (10)

rae Qorx.06- 00N 0OBEM OTXOMOB Ha MPEANPHATHH, M°

2.4 Pacuet 1 BEIOOP OCHOBHOT'O TEXHOJIOTHUECKOr0 000py10BaHUs

2.4.1 Pacuer u BBIOOp OKOpOYHOTro OapabaHa

B 3aBucumocTH OT BHja 00pabaThIBAEMOI'0 CHIPbs, a TaKKe TPEOOBAHHMI K KaueCTBY
00pabOoTKH IPEBECHHY OKOPSIOT MHAUBHUAYAIbHBIM WU TPYIIIIOBBIM METOIOM.

Jlist cyXoil OKOpKM HU3KOKA4EeCTBEHHBIX KOPOTKHX JIECOMATEPHANIOB U TOJCTHIX CYYhEeB
uHOM 10 1,5 M mpuMenstoT 6apabannble ycTaHOBKH neproandeckoro Kb-3 A u HempepsIBHOTO
Kb-6b, Kb-12 netictBus.

YacoBast mpor3BOAUTEILHOCTE OapaOaHHBIX YCTAHOBOK OIMpeaessieTcs mo Gopmyoe:



IT=(60x7mxD?xLxyxwyi1xy2)/4xt, M%uac, (11)
rae D - nuamerp OGapabaHa, M;
L - nnuna Gapabana, M;
v - kodddurnuent 3anoaHeHus 6apadana (y = 0,5 ... 0,6);
V1 - ko3 durreHT noaHoapeBecHoCcTH ToseHbeB (Y1 = 0,4 ... 0,5);
2 -k03( pUIIHEHT UCcobp30Banus padbodero spemenn (y2 = 0,8 ... 0,9);
t - IPOIOKHUTEILHOCTE OKOPKH, MUH, OIpeesseTcs mo Gpopmyie:
t=(60x7m xD?x L xy xy1x y2)/4 x Iz, mum, (12)
rae Iz - yacoBast NPOM3BOAUTENLHOCTE OKOPOYHOro Gapabana, M,
D - nnamerp 6apabana, m;
L - nounHa GapabaHa, M;
V- koadummenT 3anonuenus 6apadana (v = 0,5 ... 0,6);
V1 - K03 puIHeHT monHoapeBecHocty noyierbeB (y1 = 0,4 ... 0,5);
V2 -K03(p HUIMEHT KCIob3oBanus padbodero Bpemenu (y2 = 0,8 ... 0,9);
TaOmia 2.4 - TexHuueckas XapakTepHCTHKA OKOPOYHBIX OapabaHoB
[TapameTpsl Kb-3A Kb-6b Kb -12
Huamerp Gapabana, M 2,85 3,0 3,0
JUIMHa CEeKIUH, M:
3arpy304Hoi 35 75 7,55
Brirpy3ounoit - - 7,5
Yucmo cexkuui, mr 1 1 2
CkopocThb BpauieHus, (10,5 10,1 10,1
O6mas MOIIHOCTb 479 55 110
npuBoaa, KBt
Macca, T 23,0 38,0 67,0
[Ipou3BOANTENBHOCTE, M /4|3-4 5-8 10-17,5
KoaddumuenT 3arpy3ku odbopynoBaHus onpenensercs o hopmyJie:
K; =Q /(dp x mxII x S x k)-100, % (13)

rae M- KOJIN4eCTBO CMCH;

S- NPOIOKUTEIBHOCT CMEHBI, Yac;

K - ko dunuent, yuutoiBaronuii mpocton ooopymosanus (K - 0,9)

2.4.2 Pacuer 1 BBIOOp pYOMIIBHOM MaIlIMHbI

OddexTuBHOCTE  pabOTHI

pYOMIIBHBIX  MAIlHH,

3aBeplIaloNMX  NepepaboTKy

HHU3KOKAQYCCTBCHHOTI'O JAPEBCCHOI'O CBhIPhSA B LICITY, 06ycn03neHa HE TOJIBKO BI)I60pOM THIIA

MalluHBbI, 33BHC$IH.[€ﬁ OT XapaKTCPUCTUKU U 00BeMa CbhIpbsi, HO U OT HNPUBA3KHW MAIIWHBI B

IIOTOKEC, €€ OCHAILICHHOCTHU OKOJIOMAaIlIMHHBIMHA CPEACTBAMUA TPAaHCIIOPTAa




HJ’IH IMPpOU3BOJACTBA TE€XHOJIOTMYECKOI 11 CIIbI, HpI/Il"O,Z[HOI\/'I K HCIIOJIB30BAHHIO B LCJIIIFOJIO3HO -
6yMa)KHOM IMPON3BOACTBE, NPUMCHAIOT MPECUMYIICCTBEHHO AW CKOBBLIC py6I/IJ'H>HI)I€ MalIrHbI C
TCIIMKONAJIbHBIM AU CKaMHU.

YacoBast mpon3BOIUTEILHOCTh MAIIIMHBI OMPEEISETCS IO hopMyJIe:

[I=0,06xnxzx1xFxK;ix K, m%uaac,

(14)
r7e N - yacToTa BpalieHus: pabodero oprana, 00/MuH;
Z - YUCJIO PEXYIIMX HOXKEN Ha pabodyeM Oprase;
| - pacueTHas aymHa wiensl, MM (1U1s mensl Mapku {1, 112 amuHa paBHsercs
18- 20 mm);
F- cpennee nmonepeuHoe ceueHre nepepadaTbIBAEMOr0 ChIPbs, M;
K1;-koapdunment M CIIOJIb30BAHUS MalIMHHOTO BpEMEHH (nos
MHoronoxxeBbix MamuH K1= 0,1 ... 0,4; s manmonoxersix K1 = 0,5 ... 0,8);
K> - koadunment ucnomnp3opanus padouero spemenn (K2 = 0,7 ... 0,8)
Tabmuna 2.5 -TexHuueckas XapakTepuCTHKa PYOMIbHBIX MAIIUH
[TapameTpsl MPHIT - 10 - JMPHIT - 30 -1 MPHII - 30H MPT - 20H
Pacnonoxenue ocH
Haknonnoe |HakiioHHoe Haknonnoe l'opuzonTansHOE

3arpy304HOro MaTpoHa

MakcumaibHas TOJIILINHA

nepepabaTeiBaeMoOro Chipbs,|220 220 220 200
MM

YacTora BpalieHus JIUCKa, 590 240 240 740
00/MHUH

Yucno pexymux Hoxei, mr |16 16 16 12
Cpennsist nnuna mensl, MM |18 18 18 18
Bri6poc mienst Bsepx Bsepx Buus Buus
[Ipon3BOAUTENBHOCTD, JTo10 JTo 30 JTo 30 J1020

K;==Q/(p x mx Il x S x k)-100, %

2.4.3 BbIOOp M pacyeT COPTUPOBOYHBIX YCTPOUCTB

Ilocne wu3MenbueHHs OTXOMOB JAPEBECHHbl pPYyOMJIBHBIMH MAallMHAMH HEoOXoquMma
COPTUPOBKA MLIEMbl. DTO BBI3BAHO TEM, YTO C OTPE3KaMM JPEBECHUHBI B PYOMJIbHBIE MAIIMHBI
MIONaAalT 3HAYUTEIIBHOE KOJIMYECTBO ONMWJIOK, T'HWIM, MUHEPAIBHBIX IPUMECEH, KOTOpBIE
JIOJKHBI OBITh OTEJEHbl OT OCHOBHOM Macchl wienbl. [IpuMeHsI0T COPTUPOBOYHBIE YCTAHOBKH
TUPALMOHHOTO THIIa, 00ECIIEUNBAIOIINE KAYECTBEHHYIO COPTUPOBKY IIETbI 10 (PAKIIUSIM.

[Ipon3BOAUTENBHOCTE COPTUPOBOYHBIX YCTAaHOBOK OMPENEIAETCS

I1=0,4x FxgxKixKz, M/uaac, (15)

rae F- miomane cura, M;



g- mpomyckHas criocoOHocTh 1 M cuta, M3/4ac (1 cut ¢ otBepcTreM 35 MM g= 58, my1s cut

c orBepctueM 6 - 10 mm g=

22 - 28);

K1 - koaddunueHT, yuuThIBarolui coepskaHue B IIeNe YaCTHIl, pa3Mepbl KOTOPbIX MEHbLIE

oTBepcTHii JanHoro cura, 17 10% Ki- 0,58;

K2 - xoadduuueHt, yuuThBaloOmMil conepKaHUE B COCTaBe IIEMbl Pa3MEPOM MeEHee

MIOJIOBHHBI pa3MepoB oTBepcTHii cuta, 11 10% Kz = 0,63
Tabnuna 2.6 - TexHuueckas XxapaKTepUCTHKA IIETOCOPTUPOBOYHBIX YCTAHOBOK

[TapameTpsl ClI-1M CIIIM-60
[Tpon3BOAUTEILHOCTD (110 50 50
HACHITHOMY 00beMY), M3/4ac

KonuyecTBo cut, 1T 3 3
[Inomans cUT, M2:

Bepxnero 2,9 2,9
Cpennero 2,6 2,6
Hwuxuero 2,9 2,9
Pa3meps1o TBEepCTHIA, MM:

Bepxuero 35x35 35x35
Cpennero 10x10 10x10
Hwxnero 6X6 6X6

K;==Q/(p x mxII x S x k)-100, %

2.5 Pacuer u BEIOOD TPaHCIIOPTHOTO 00OPYAOBAHUS

2.5.1 Pacuer u BBIOOp MPOAOIBHOTO TpaHcmopTepa (OpeBHOTACKA)

Ceippe ansi epepaboTKH B IIEMY MOAACTCS IEMHBIM TPAaHCIOPTEPOM K 3arpy309HOMN
BOPOHKE OKOPOYHOT0 Oapabana.

[Tpon3BOIUTENTHFHOCTH MTPOAOIBHOTO TPAHCIIOPTEPA ONpPEALIIIeTCs Mo popMyIie:

IT= (T x ¢1 x 2 x u x Q)/L, M*/uac, (16)

rae T - npompomkuTenbHOCT cMeHbl, cek (T = 480x 60);
¢@1- K03 (hunmeHT ucrnoap3oBanus padoyero spemenu (¢1= 0,85 ... 0,9);
@2 - ko3 durmenT 3arpys3ku jgecorpancmnoprepa(p2=0,8 ... 0,85);
U - CKOPOCTh JIBH)KEHUS TATOBOT'O OpraHa, M/c;
Q- cpennuii 006beM oxHoro opesna, m (Q= 0,007 ... 0,008 m);
L- cpennss qmna oxHoro OpesHa, M (L= 0,7 ... 1 m)
Tabmuma 2.7 -TexHuueckas XapaKTEpUCTUKA MPOI0JILHBIX TPAHCIIOPTEPOB

[TapameTpsl bA -3 b-22-3 b-22V-1
CKOpOCTB IIEMH TPAHCIIOPTEPa, M/CEK 0,5 0,65-1,1 0,67
HauGonpimmii yron nogbema, rpaj 22 22 12
MakcuManbHas IyInHa TpaHcmopTepa, M 50 140 120




Llar menu, MM 102 116 136

Jluametp Lenu, MM 19 22 22

2.5.2 Pacuer u BBIOOP CKPEOKOBOTO TPAHCIIOPTEPA
CkpeOKoBBIE TpPAaHCIOPTEPHI MPUMEHSIOT AJsI MEPEMELICHHUS] ChIIY4YHX MaTepualioB,
ONPECUMYIIECCTBCHHO JICTKUX ITO CIICHUAJIBHOMY >Ken06y.
[Tpon3BOANTENFHOCTD CKPEOKOBOT'O TPAHCIIOPTEPA OMpeensercs mo Gpopmyre:

IT= (3600 x @ x p2x ¢ xu x V)/(t x K), m%/4ac, (17)

rjae ¢1- K0o3QPUIMEHT ucnoib30Banus padouero Bpemenu (¢1= 0,9);
@2 - K03 dUIMEHT 3anoHeHus Kxe00a Tpancnoprepa (92 = 0,5...0,6);
C - TIONPAaBOYHBIA KOIPQPUIMEHT, YYHUTHIBAIONIMN yroyll MoabeMa
tparcnoprepa (¢ = 0,65 ... 0,8);
U - CKOpOCTh JIBIDKEHUS TpaHcmopTepa, m/cek (ms mapku TOI[ 16-5 u =
0,5...0,8 M/cex);
V - cpenHuil 00bEM CHIyYEro JiecoOMaTepHala, MepeMeIaeMblX OIHUM
ckpeOkoM, M° onpeensgeTcs o Gopmyie:

V=K xhxb, M (18)

rie h- Beicota ckpedka, m (h= 0,06 ... 0,1 m);

Ki-  onbITHBIH ~ KO3(QQUIMEHT, MOKa3bIBAIOLINI  paclpeiesieHue  ChITY4YHX

Jgecomarepuaos 1o aaune nepen ckpeokom (K1=0,4 ... 0,5);

b - nmuna ckpebka, M (b= 0,2 ... 0,4 m);

t- paccrostHue Mmexkay ckpedkamu, M (t=0,4 ... 1 m);

K - ko dunnent pa3poixiaeHus cpimydux gecomarepuanos (K=2 ... 2.5)
Tabmuna 2.8 - TexHuueckas XxapakTepUCTHKA CKPEOKOBBIX TPAHCIIOPTEPOB
[TapameTpsl TOILI-16-5 TC-40 KCJ1-800
[1pon3BOAMTENLHOCTD, M/4ac 15 70 110
JlmuHa, M 40 20 50
CKOpOCTh IBHXKCHHS 1€, M/C 0,5-0,8 0,8-1,0 0,25
BricoTa ckpebka, MM 83 90 100
Paccrosinue mexay ckpebkamu, mm 810 228 200
MoutHoCTh TpuBOJa, KBT 5,5 11 16

2.5.3 Pacuer u BBIOOp JIGHTOUYHOT' O KOHBelepa

JlenTouHEIC TPAHCIOPTEPbl MNPUMCHAIOT JId MNEPEMCIICHUSA KOPOTKHX COPTHUMCHTOB,
IICTIBI, OMUJIOK U APYTUX MCJIIKUX KYCKOBBIX OTXOIO0B.

[Tpou3BOaUTENHLHOCTH JIGHTOUHOT'O KOHBEWEpa onpenemnsercs no Gopmyie:



I1=3600x ¢ x F xu x ¢/K, m*uac, (19)

rjae ¢ - kodpduuueHT  wucnoiib3oBaHUs ~ pabouero  Bpemenu (o=  0,9);

F - muIomma b monepevyHoro ceueHus MaTepuaa, M2, OnpeaeseTcs Mo GopMyIie:

F=2/3xbxh, M,

(20)
rae b - muprHA CIost TPAHCIIOPTUPYEMOTO MaTepuana, onpeaesiercs no Gopmye:
b=10,8 xB, M,
(21)
rae B - mmpuna nentol, M (s KJIC-500 mupuna nentsl paBasiercs 0,5 m);
h - BeIcOTa CI10sI, M, onpesessieTcs o popmyrie:
h=0b/12, m,
(22)

T7Ie U - CKOPOCTh JIGHTHI TpaHcmopTepa, M/cek (st mapku KJIC - 500 u = 1,6 m/cex);
C - MONPAaBOYHBINA KO3PPUIMEHT, YUUTHIBAIOLINI yroi noabeMa Tpancrnoprepa (¢ =1; 0,95;
0,9; 0,85 u 0,75);
K - ko dunment pa3poeixieHus cpimydux jJecomarepuanos ( K=2 ... 2.5)

Tabmuna 2.9 - Texuuueckas XapakTepUCTUKa JIEHTOYHBIX KOHBEHEpOB

[IpOU3BOAMTENBLHOCTD, M/4
Tun [[upuna Jnmna M
KOHBelepa Jlenta Jlenta JIEHTBI, MM KOHBelepa, M acea, 1
xenmoOyartas IJI0CKAast
KJIC-400 25-80 15-20 400 23,0 506,4
KJIC-500 40 - 150 30-70 500 39,0 1225,0
KJIC-650 63 - 260 60 - 125 650 46,0 2 508,0

2.5.4 Pacuer 1 BbIOOp MHEBMATUYECKOM YCTaHOBKHU

B Hacrosmiee Bpems OTXOABI JIECO3arOTOBOK U JI€COOOPAaOATHIBAIOIIMX IPOU3BOICTB
HCIIOJIB3YIOTCS JUIA MOJYyYEHUs TEXHOJOTMYeCKOM mienbl. JJIsi TpaHCIOPTUPOBKYU ILIENbI U €€
IIOIPY3KH HA TPAHCIOPT IIUPOKO IPUMEHSIOT THEBMOTPAHCIIOPTHBIE YCTAHOBKH.

[IHeBMOTpaHCIOPTHBIE YCTAHOBKH MOAPA3AEIAIOTCS HA BCACBIBAIOLINE, HATHETATEIbHBIC
U BCachblBarollle-HarHeTaTeNbHble. [[1ns 3a7aHHOM NPOM3BOAMTENIBHOCTH YCTAaHOBKM HaXOIUM
BECOBOH PacxoJl TPAHCIOPTUPYEMOM H3MeNbUeHHOM peBecuHsbl, H/c:



Qs=Ily x Y, x C4/3600 H/c, (23)

rae Iy, - yacoBas MPOU3BOIUTEILHOCTh YCTAHOBKH B IUIOTHBIX M°,
Y1~ YZENbHBIA BeC ApeBecuusl , H/M?;
Cu - k03hPUIIEHT HEPaBHOMEPHOCTH TOJIauy MaTepuasa, MpuHUMaeMblid B penenax 0,2 -
5,0.
Heobxonumbiii 00beMHBIN pacxo] BO3ayXa omnpenesnseM mo hopMmye

Qv=Qu/ Y x u,Mm3, (24)

rae Y - yAenbHbIH Bec atmocdeproro Bo3ayxa, H/m? (y,= 11,8 H/m3);
WL - KOHLIEHTpalusl aspocMecu. B cpeHeHanopHBIX yCTaHOBKaX Ha 0aze TypOOBO31yX0aYBOK
pn=3..7.

TpancnopTupyromas ckopocTb BO3lyXa B HATHETATEJILHOM TPyOONpoBoIe

Vi=C"x (4 x X (VulVy)+0,001 x Y x 7t x b)V(12/Y), M3/uac, (25)

rie C' - kod(h(dUIMEHT, 3aBUCSIIMA OT YCTPOWMCTB, CHHXKAIOIIMX CKOPOCTh BO3MyXa; IS
TpaHcnopTHbIX yctaHoBok C'=1,05...1,10;
Vu/Vy - OTHOCUTEIbHAS TPAHCIIOPTUPYIOIAs CKOPOCTh Bo3ayxa (s mensl Viu/Vy =1,33);
b- ko3 dunuenT, 3aBucAIINIl OT BUAA TPAHCIOPTUPYEMOro MaTepuana (s mens h=12).

Tabmuna 2.10 - Texuuueckas XxapakTeprUCTUKA MTHEBMAaTHYECKUX yYCTaHOBOK

OCHOBHBIE ITOKa3aTEIN 21'Il\}/[ITY- ]5390- J;;F- BIL-1 BILS BI-3M
[Ipou3BOMUTENBLHOTCTE, M3/a | 7 35 30 15 60 60
JnmHa, M 70 75 100 400 350 650
Jduamerp, Mm 260 319 319 260 515 359
JlaBnenue, klla 49 11,77 | 11,77 | 39,24 17,66 63,76
zgzaHOB“eHHa’I MOHHOZTE: | 28 4 780 |720 |1045 |2640 | 4140

Hcxonst u3 npeayioxkeHHOM XxapakTepucTUKU 000pyaoBaHus U3 Tabmuiesl 2.10, ¢ yyerom
TpeOyeMbIX TapaMeTpPOB, BbIOWpPAEM MHEBMATUYECKYIO YCTaHOBKY

[Tocne pacuyera TpeOyeMbIX MapaMeTPOB U BHIOOPA 00OPYIOBAHUS COCTABJIISIETCS] CBOHAS
Tabyimia o0opyIoBaHUs, B KOTOPOH yKa3aHbl OCHOBHBIC MapameTphl, OOIIMe Jisi BEIOPAaHHOTO
000pyI0BaHUSI.

Tabnuna 2.11 - CBoanas Tabnuua o00pyaoBaHuUs



Tun o6opyaoBanus

[TapameTpsl

[Tpon3BOAUTEABHOCT
b, M3/4ac

Koaddumnument
3arpysku, %

JlmHa, M

KoymuectBo
o0opyaoBaHus, IIT

2.6 Opranu3zanyst THCTPYMEHTAJIBHOIO X035 CTBa

2.6.1 3apaun ¥ QyHKIMU UHCTPYMEHTAJIbHOI'O X03siCTBa
B sTOoM moapaznene HeoOXoAMMO MOAPOOHO ONMUcaTh KaKUe 3a/Jayd U Kakue (yHKIUU
HUHCTPYMEHTAJILHOTO X03siiicTBa. [y yero npeaHasHaueHo HHCTPYMEHTaIbHOE X035 CTBO.

2.6.2 Pacuer moTpeOHOro KOJIMYECTBA PEXKYIIET0 HHCTPYMEHTA
[ToTpebHOE KONMYECTBO PEXKYIIEr0O HWHCTPYMEHTa B TOJ Ha DPYOMTEIbHYIO MAaIUHY
orpezensieTcs no Gopmyie:

P = (100 x N x n)/(a/b) xt x (100-Q), mT, (26)

rae N- 4rciio 4yacoB paboThl HHCTPYMEHTA B T0J1 orpeaesiercs no popmyie:

N=Ipxmx S xK,gac, (27)

rae K - koo puunent ucnonbpizoBanus BpeMenu cranka (K= 0,8);
N - KOJMYECTBO OAHOTUIIHOIO MHCTPYMEHTA, YCTAaHOBJIEHHOIO Ha CTAaHKE, IIT;
a - BEJIMYMHA JIONMYCTUMOrO CTAYMBAHUS MHCTPYMEHTA IpH IEPETOUYKaX, MM;
t- BpEMs paboThI WHCTPYMEHTa oe3 IIEPETOUYKH, yac;
g- HPOLIEHT Ha MIOJIOMKY U HEIpeIBUICHHbIE pacxozbl;
b- BenmnunHa cCTaYMBAaHUS HHCTPYMEHTA 32 OJIHY MEPETOUKY, MM.

2.6.3 Pacuer noTpeOHOro KOJIMYECTBA 3aTOYHBIX CTAHKOB
KonmuecTBO 3aTOYHBIX CTaHKOB J1 3aTOYKHM  JCPCBOPCKYIICTO HHCTPYMCHTA
omnpezensercs no gopmyie:



C=(fxmxt)/(T x Kxn), mr, (28)

rac f' N TCIBbHOCTD 3aTOYKHN OIHOI'0 HHCTPYMCHTA, MHH,
M - KOJMYECTBO WHCTPYMEHTA, MOJJIeKamero oOpaboTKe Ha JaHHOW Omepanuid, IIT,
ompenensercs mo Gopmyie:

m = (z x Teum X €)/tpas, 1T, (29)
rae Z - 4YHCIO OJWHAKOBBIX HHCTPYMEHTOB B  KOMIUIEKT€ CTaHKa, IIT;
ta6 - TPONOIDKUTENBHOCTh pPAaOOTBI MHCTpPYMEHTa 0e€3 MepeToukH, 4; (tpas = 8 U)

€ - KOJIMYECTBO OIMHAKOBBIX HOJKETOUHBIX CTAHKOB, YCTAHOBJIEHHBIX B 1Iexe, IT; (e = 1 mT)
t - KOJMYEeCTBO  cMeH  paboThl  1eXa  TEXHOJOIMYECKOM  IIeMbl;
T - IPOAOKUTEIBHOCTh CMEHBI, MUH;
K - KO3 pUIUEHT U CIIOJIb30BAHMS CTaHKOB

N -4KCI0 CMEH PabOThI 3aTOYHOI'O CTaHKA

2.6.4 Pacuer morpy304HO-pas3rpy304HOro ¥ TPAHCIOPTHOTO 000PYIOBaHHUS:

[Tocne BrIpaOOTKHM HIEMBI U €€ MOCTYIUICHUSI B OyHKep, TpeOyeTcsl JOCTaBUThH HIEMy Ha
JasbHelee Npou3BOACTBO WM I Mpojaxu. [l mepeBo3kH Imienbl HEOOXOIUMO BBIOPATH
TPaHCIIOPT.

Omnpezenenue KoJMYeCTBa TPAHCIIOPTHOTO 00OPYIOBaHUS:

N=® x Kn/ITrox, (30)

rae Ilrox rogoBas MpoU3BOMMTENLHOCTE 0OOPYIOBAHUS, M3

ITrox = (Trox x q x Kn) / tuy ,M°, (31)

rae T - Toa KoJMYecTBO 4aCOB MEXaHU3Ma B TOAY;
( - 00bEM TPAHCIIOPTUPYEMOTO MAKETa,M>;
Kn - koaddumnuent ucnosb3opanus padbodero Bpemenu (Ko = 0,9)
tU - MPOJOIDKUTENLHOCTH OAHOTO TPAHCIIOPTHOT'O IIMKJIA, Y

Tron=txix p, 4, (32)

t - KoIm4uecTBO YacoB B cMeHe (t = 8 u);
| - 4ncio cMeH B cyTku (I = 2);
Hp - ancno pabounx gHEH
f=(N/N1) x 100, % (33)

rae N1- npuHsaTOoe KOIM4ecTBO 000py10BaHUS



Koaddunmentsr mnepeBona HachlMHONO oObeMa IIENbl B IUIOTHBIA 3aBUCAT OT THUIIA
TPaHCIIOPTA, TUTIA TTOTPY30YHBIX YCTPOMCTB U PACCTOSHUS BHIBO3KH IICIIBL.

Jlist mepeBo/ia HaChIITHOTO 00heMa MBI B IIJIOTHBIN ITPH MIEPEBO3KAX K EIE3HOIOPOKHBIM
TPaHCIIOPTOM ITPUMEHSIOT KO3 UIIUSHTHI JIJIsl TEPEBOJIa HACKIITHOTO 00beMa IIEbI B TUIOTHBIN
oobeMm. Jlns mepeBoga HACHIMHOIO OObEeMa IENbl B IUIOTHBIM 00BEM IpH HEpeBO3Kax
ABTOMOOWMJIBHBIM TPAHCIIOPTOM MPHUMEHSIOT clieayronpe kodddunuentsr: 0,36 - 10 oTHpaBKU
notpedutento; 0,40 - mocie mepeBo3ku Ha paccrosHue A0 S50 km; 0,42 - mocie mepeBO3KH Ha
paccrostHue 6osee 50 kM.

Tabmuma 2.12 - BennunHa K03 PUIIMEHTOB 1715 TepeBOAa HACKITHOTO 00heMa IIETbl B TUIOTHBIN
00bEeM B 3aBUCHMOCTH OT THIIA MTOTPY30YHBIX YCTPONCTB M PACCTOSHUS TIEPEBO3KU

Paccrosiaue NEpEeBO3KU, KM
HUIIbI IOT'PY30YHBIX YCTpOﬁ CTB

0 10 200 201-650 oosiee 650
Mexannyeckue 0,36 0,38 0,39 0,41
ITaeBMaTHueCKHE 0,41 0,41 0,43 0,43

2.7 XpaHeHue WEenbl

XpaHeHue MIeNbl MOXET OCYIIECTBIAIThCA: B OyHKepax M OYyHKEpHBIX TajepesiX, B
KOHTEHHepax; B Kydax.

Hebonpime 00bemMbl HIETbl YaCTO XpaHAT B OyHKepax U OYHKEpPHBIX rajepesx (3aKpbIThIX
CKJIaJlax), UCIOIb3YEMBIX JIJIS TOTPY3KH LIETbl B aBTOMOOMIIBHBIA TPAHCIIOPT U BaroHBI.

Bynkep u OyHkepHbIe rajepeu SBIs0TCS Oy(hepHbIMU EMKOCTIMH C HEOOJIBIIUM CPOKOM
xpaHeHus. OOBIYHO XpaHEHHe J0 5-7 THEH He CcKa3bIBaeTcsl Ha IMOTepe Ienoil Kakux-mmdo
9KCILTyaTallMOHHBIX Ka4EeCTB.

Bynkep npencraisieT co00i OJHOPSAAHYIO WM ABYXPSAAHYIO EMKOCTh C HUKHEH mogadeit
(pasrpy3Kkoii) 1ensl B TPAaHCIIOPTHOE CPEACTBO (Ky30B aBTOMOOMUJIS, BarOH).

ByHkepHas ranmepes COCTOMT M3 CHCTEMbI IOCIEAOBATEIbHO PAaCIOIOKEHHBIX APYT 3a
Ipyrom OyHKEpOB U CHaOXEeHa BBHIIPY30UHBIMU JIFOKaMHU B OOKOBBIX CTEHKaX ¢ OOKOBOM Mojayei
(pasrpy3koit) niau B HIkHeH yact. KonmnuecTBo OyHKEpOB onpezensieTcs 00beMOM OTTpyKaeMOi
LIEN bl U EPUOAUYHOCTBIO MIOAAYN TPAHCIIOPTa.

[Torpy3ka memnst

[Morpy3ka 1miensl B aBTOMOOWIIBHBIA WJIHM JKEJIE3HOMOPOXKHBIH TPAaHCIOPT HA HUKHHUX
JeCOCKIIaIaX JIECIIPOMXO030B OOBIYHO OCYIIECTBIIICTCS W3 OYHKEpOB C HIDKHEH Iojayei
(pa3rpy3Koii) mIensl B TPAHCIIOPTHOE CPEICTBO MIIM U3 BBHITPY30YHBIX JIFOKOB B OOKOBBIX CTEHKAX
¢ 00KOBOM Toauel (pa3rpy3Koii) B TPAaHCIOPTHOE CPEICTBO.

2.8 OnucaHue TEXHOJOTMYECKOI0 MpoIecca Mo BBITYCKY TEXHOJIOTHYECKOM e b

B »>TOM nyHKTe TOSCHUTENbHOM 3amUCKe HEOOXOIUMO JaTh  OMNMCAHHE
TEXHOJOTMYECKOr0 IMTPOU3BOICTBA TEXHOJIOIMYECKON IIENbl, HAYMHAs OT IOJAa4M ChIpbs B LEX U
3aKaH4YMBAasl OTTPY3KM TOTOBOM MpoAyKuuu. ONHCaHME TEXHOJIOTMYECKOro Ipolecca J0HKHO
COOTBETCTBOBATH BEIOpAaHHOMY 00OPYIOBaHHUIO M TEXHOJIOTUYECKHM OIEPALIHSIM.
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