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lMpeancaosue

I1pakTHKyM HMeeT LeJbI0 PACLIMPHTD U YIJIYOUTh TEOPeTHYECKHE
3HAHMA CTYAEHTOB, IPUBUTHL UM HEOOXOXMMblE HaBBIKM IJISI pellle-
HMA HanboJIee YacTo BCTPEYarolluxcd Ha NMPAKTUKE 3a3a4 10 BOIIPO-
caM OpraHHU3allMM M ONEePAaTUBHOIrO IUIAHUPOBAHUS NPOU3BOACTBA,
yIIpaBJieHHUs NPEANPUATHEM, LIEXOM, YYACTKOM U APYTHMH NOApa3je-
JIEHUSIMM.

KHura npusBaHa 0Kas3aTh IIOMOIIb NpenoaaBaTesisiM Kypca «Opra-
HM3alIMsl, IUITAHKPOBaHHe M YIIpaBjieHHe IPOU3BOACTBOM» IIPU IIPOBe-
JeHWM UMM MPAKTUYECKHX 3aHSATHH IO pa3fesaM TUCHUIUIHHBL.

- B mpakTMKyM BKJIIOYEHBI 3a/layd MO IITHAALIATH TeMaM Kypca.
B Hayasie XaXIoN TeMbl, IO KOTOPOH IpeUIaraloTcs 3aauu, IPHBO-
JATCA KpaTKHe MeTOIUYecKMe YKa3aHUs U TeopeTHYecKHe CBeleHMS,
Jajee — THIIOBHIE 3a/la4M C PEICHUsSIMH M 33841 ISl CAMOCTOSITE b~
Horo peirenus. -Haimyme B XaXaoi TeMe METOAMYECKHX YKa3aHMMA
U KpPaTKHX TEOPEeTHYECKHX CBEICHMM I pellleHUs 3afay, a TAKXKe
MPHUMEPOB pellieHUs AesaeT HaCTosAllee U3aHHe TIPUTONHEIM JUIS 3a-
OYHOTIO M BeyepHero oby4eHus.

O0peM METOMHYECKHX YKAa3aHUI U TeOpeTHYECKHX CBEIEHHIA,
a Takxe KOJTMYECTBO MpeaiaraeMbIX 3a/1ay OINpeResIIIoTC, B OCHOB-
HOM, CTENeHbIO TPYAHOCTH PacCMaTpUBaeMOM TeMHI.

ABTOD NpHu3HAaTeNieH COTpYIHUKaM Kadenpsl MeHemxMeHTa BI'YUP,
moueHtaM D.A. Adwurosy, H.I1. Bemsauxomy, B.I1. Yurpuny 3a mo-
MOIIb, COBMECTHOE HAIIMCAHHEe Y MOATOTOBKY K HM3IaHUIO OTIEbHBIX
3anay.

ABTOp BBIpaXaeT 0JIarogapHOCTb PElieH3eHTaM OT Kadenpsl Me-
HemxmeHTa BI'YUP 3a neHHBle 3aMeYyaHus, CieJIJaHHEIE TIPH TIOATO-
TOBKE MaTepuajia K U3NaHHMIO.




CnMcoK NPUMHATBIX COKpalleHi

AJTY — aBTOMaTU3MPOBAHHOE JIOTHYECKOE YCTPOHCTBO

ACTIIIT — aBTOMarM3upOBaHHAA CHUCTEMA TEXHOJOTMYECKO# Mmoaro-
TOBKM NPOM3BOACTBA

ACYVYITI — aBTOMaTU3MPOBaHHAsg CUCTEMA YIIPaBIEHU MIpeNpHUITHEM

I'TIK — ru6kuii npOu3BOACTBEHHbIN KOMIUIEKC

I'TIM — ru6kuit NnpOU3BOACTBEHHBIN MOAYJbL

I'TIC — rutxas npoU3BOACTBEHHAs CHCTEMa

TTIY — ru6kuit MpoU3BOJACTBEHHBIH YYaCTOK

HUPK — MHCTpYMEHTAlILHO-Pa3gaTouyHas KJiagoBas

KJI — kOoHCTpYKTOpCKasi IOKyMeHTALUs

KITH — kaneHDapHO-IUIaHOBEIE HOPMATUBHI

MHILI — mMHOronpeaMeTHas HeNpephLIBHO-IMIOTOYHAS JIMHUSA

MIIILI — mHOoronpeaMeTHast NMPEPBIBHO-NIOTOYHAS THMHUSA

HHWP — HayyHO-HCCIEAOBAaTEILCKAsA paGoTa

HOK — HauMeHbiliee 0o6liee KpaTHOE

HTH — HayyHO-TexHMYeCcKast HHPOpMaLUs

OKP — OnBITHO-KOHCTPYKTOpCKast paGoTa

OHILI — onHonpeaMeTHas HeNpepLIBHO-NOTOYHAS JTHHUA

OIIILI — onHompenMeTHasi IPePbIBHO-NMIOTOYHAS JTHHUSA

IIP — npoMblluieHHBI poboT

TIITP — ru1aHOBO-TIPEAYINPEANTENbHBIA PEMOHT

PMII — peMOHTHO-MeXaHHYECKHH 1ieX

PI1 — paGoumit mpoekT

PTK — poGOTU3MPOBAHHEIA TEXHONOTHYECKHI KOMILJIEKC

PTY — panyoTeXxHHYECKOe YCTPOHCTBO

CAIIP — cucreMa aBTOMaTH3HpOBAHHOTO MPOEKTUPOBAHUSA

COHT — co3naHue M OCBOEHHE HOBOM TEXHHKH

CIIY — cereBoe IUITaHUPOBAHHE H YIIPaBleHHe

TH — TexHONMOrMYeCKas JOKYMEHTAUs

T3 — TexHuyeckoe 3anaHHe

TIIP — TexHUYeCKHii TIPOEKT

TII, — TexHHYecKOe NpeLIOXEHHE

TA3 — TMNOBOI 2MEeMEHT 3aMeHbI

TDO — TeXHMKO-IKOHOMHYECKOE OGOCHOBaHME

YCC — yyacTOK CepHitHO# COOpPKH

IIMC — ueHTpanbHbli MHCTPYMEHTANBHBIH CKIIAL

YIIY — 4uciIOoBOE MIPOrpaMMHOE YIipaBIeHHE

BII — 3CKMU3HBIA MPOEKT

OIIBM — snexkrpoHHas 1dpoBast BLIYUCIUTENIbHAA MalIiHa

const — IOCTOAHHOE YHUCIIO

var — nepeMeHHoe YUCI0




Tema 1. Oprannsaumns npocroro
NPOM3BOACTBEHHOrO Npouecca BO BpeMeHH

B 370l TeMe NIpUBEeAEeHbl 3a1a4YM MO ONpPEeAENCHHIO JJINTEIBHOCTH
TeXHOJIOrMYECKOTr0 M NMPOMU3BOACTBEHHOrO UUKIOB 00pabOTKM map-
TUM JieTajled [IPH N0CJIeX0BaTeIbHOM, MTapajuleAbHO-TIOC/EA0BATEb-
HOM M Napa/UIeJIbHOM BMJAX ABHXEHUH.

Mertoanueckne ykazanms

JIINTEABHOCTh ONEPAllMOHHOrO LMWKJa MAapTUM JeTalied Ha i-H
onepauuu onpeaeinsiercsa no Gopmyne
n-t i

3
Cnpi

N\

1, = (1.1)

rie n — KOJMYECTBO JeTajlel B MapTHH, IUT.; ; — HOPMa LUTYYHOTO
BpEMEHHU Ha i-H olepauuu, MUH; C,,pi — TIPUHSATOE YHUCHAO paboymx
MECT Ha i-i onepaiuu, IT.

- JInuTeIbHOCTh TEXHOJOTHYECKOTO 1HKIIA MPH IOC/eI0BATEIEHOM
BHIe IBHXXKEHMI NPeIMETOB TPYAA oNpenessaercs no ¢gpopmyie

u(mcn) —nZ—— (1.2)

Iie m — 4YMUCJIO Orepauuil B TeXHOJOrHYECKOM IIpolecce.

JIUTeTbHOCTDh TEXHOJIOTMYECKOro IHUKIIAa MPH Mapauie]bHO-TI0-
CJIefoBaTeIbHOM BUJIE JBWDKEHMI MpeIMeTOB TPYJa oNpeneseTcs 1o
dbopmyre

I (rm) Z

Ime p — pasMep TPaHCNOPTHOM MapTHH, IUT.; %4; — HAMMEHbIIas
HOpPMa BpeMEHHM MeXJy KaXINOW i-ii mapoH CMeXHBIX Omnepauui
C YYETOM KOJIMYECTBa eAWHUL 000PYIOBaHUSA, MHH.

mol b
—(n—p)ZE——, (1.3)
i=1 Cnpi

np:

JMUTenBHOCTD TEXHOMIOIMYECKOro IMKIIA TPY NApajLIeIbHOM BHIE
JBIDKEHM NIpeIMeTOB TPyAa OnpeneisieTcs mo gopmyne




t. m t
e ap) =M =D —— +pY. =, (1.4)
Cnpi i=1 Cl‘lpi

IIe %; max — HOPMa BpEMEHH i-i Onépauuy (MaKCMMAJIbHOM IO Npo-
JOJXUTEIBHOCTH) C Y4ETOM KOJMHMYEeCTBa pabOuyMX MECT, MHMH.
JIInTenbHOCTh NMPOU3BOICTBEHHOIO IMKIA 00paboTKM nmeranei
Bceraa 6onpliie TEXHOJNIOIMYECKOro 1IMKIIa Ha BeTMYMHY BpEMEHH, 3a-
TPauyuBaEMOro Ha TPAHCIIOPTHBIE U KOHTPOJILHBIEC ONePalUM, €CTECT-
BeHHBIE MpOLIECCH, MEXOMNEePAaUMOHHHEIE IEPEPLIBHI M TepephIBHI,
periaMeHTHPOBaHHblE PEXUMOM paboOTHI. :
Ha npakTtuke, KaK IPaBUIO, YYUTHIBAIOTCS TONBKO TPU OCHOBHBIE
COCTaBJISIOLINE JIMTENbHOCTH MPOU3BOICTBEHHOIO 1IMKJIIA: JJIUTEb-
HOCTb TeXHOJIOTHYECKOro 1MKiIa (7), IIMTeNbHOCTh €CTECTBEHHBIX
npoueccos (f,) ¥ BpeMs MeXXONePalMOHHOIO MPOJIeXUBAHUA (1)

TP =T ™ +mty, +1t.. (1.5)

Tunosble 3aaa4m € pemeHnamu

3agaua 1.1.

IlocTpouts rpadMKH IBHXXKEHMSA MAapTHU HeTalell M paccCYMTaTh
JUTUTEJIBHOCTh TEXHOJIOIMYECKOro LIMKIIa MO BCEM TPeM BMIaM JIBH-
XeHHWii, ecIi U3BECTHO, YTO MapTHA AeTajeil COCTOMT U3 3 LIT., Tex-
HOJOTHYeCKHi pouecc 06paboTKu BKIIOYaeT 5 onepauuit, LiuTenb-
HOCTb KOTOPBIX COOTBETCTBEHHO COCTABIISAET: /) =2, h=1,=3,4=2,
ts=2,5 4. Paamep TpaHcnoprHoit naptum paseH 1 wt. Kaxnas ome-
paLMs BbITONHSETCS Ha OXHOM CTaHKe.

Pewernue

1.1.1. Pacyet IuTeAbHOCTH TEXHOJIOTHYECKOTO IMKJIa 06paboTKH
MapTHU AeTajledl PU MOCAeIOBATENBHOM BUlle IBIKEHUM TIpeIMETOB
Tpyna Begercs no ¢opmyne (1.2) u puc. 1.1

agoc) =32 +1+3+2+25) =315y
1.1.2. PacyeT IIUTenbHOCTH TEXHOMOTHYECKOT0 IIMKIIa 06paboTKH

MapTUM eTajlled IpU NMapajUleNIbHO-TIOCAEAOBATEILHOM BHJIE IBHKE-
HMIi TIpeaMeTOoB Tpyaa Bexetcs mo dopmyne (1.3) u puc. 1.2

ey =3Q+1+3+2+25-G3-I)(1+1+2+2)=195u.




Howmep

JUTMTEIEHOCTD TEXHOJIOIHYECKOro IMKIA, 9

| 4 _[u| 3¢ 9 iz is a3l 2w o
1 20 |1 P2=8
2 1,0 |1 3.1=3
3 30 | 1 3:3=9
4 20 |1 3:2=6
5 25 |1 B-25=75
A I:t(’r‘mcn)=16:5 7

Puc. 1.1 T'padp¥k IIUTEILHOCTH TEXHOMOTMYECKOTO LIUKIA
IpH ITOCJIEAOBATEIbHOM BHAE ABIDKEHUI ITApTHM JETANEH B IIpOM3BOICTBE

Howmep

JJIATENbHOCTD TEXHOJOTHMYECKOrO KK, Y

| *_Ju| 3¢ 7 R LW 2T W
1| 20 |1 P22
2 1,0 | 1 Ll
3 30 | 1
4 20 |1
5 25 | 1

7:::") = 19,5

Puc. 1.2. Tpad¥k IIUTEIBHOCTH TEXHONOTMYECKOro LUK
MpH MapaJuieIbHO-IT0CAEA0BaTEIbHOM BUIE ABMXKEHUI MapTHM aeTanei

B [TPOM3BOJICTBE

1.1.3. PacueT 1nUTEILHOCTH TEXHONIOTHYECKOrO IMKIIa 06paGOTKH
MapTUM JeTajleii MpU TNApaUIeIbHOM BUIE IBIKEHHH IIpeIMETOB
TpyAa Begerca no dopmyne (1.4) u puc. 1.3

3anava 1.2.
OnpeneauTts AIMTEIBHOCTH TEXHOJIOTHYECKOTO ¥ IPOU3BOICTBEH -
HOTO IMKJIOB 06paboTKM NApTHUM AeTajlel NpH pa3HbIX BUAAX JIBICKE-
HUM, MOCTPOUTH rpacuKH mpoilecca 06paboTKM MAapTHH JeTalei pu

o= G-D3+1Q+1+3+2+25=165u.
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CHeIYIOILIMX UCXOXHBIX JaHHBIX: BeJIMUMHA MapTHH AeTaleil n = 12 wr.;
BEeIMYHHA TPAHCIIOPTHOM MapTHM P = 6 IIT.; cpeaHee MeXOIepaLy-
OHHOE BpEMS I, =2 MHH; PeXHM pabOTbl — IBYXCMEHHBIW; WIH-
TenrbHOCTb paboyeit cMeHHl %, =8 4; IINTeNbHOCTh €CTECTBEHHBIX
MPOLIECCOB /, = 35 MMH; TeXHOJIOTMYECKUM npoliecc 06paboTKu mpexn-
crapieH B Ta6n. 1.1.

Homep ; C,p,| AVHATENBHOCTE TEXHONOIMYECKOrO MK, T
olepaIMyn 1 IT. ? ? ? 112 115 IE
1 20 |1 2 2 -2
2 1,0 1 ‘ll l% h
3 30 |1 i 3 13
4 2,0 1 2 2 2
5 25 | 1] 25 (25 (25
Tﬁxmp) = 16,5

Puc. 1.3. I'paduK LIMTENBHROCTH TEXHOJIOTMYECKOTO LMK IpH
NapajUIeIbKOM BUIE JBMXKEHUHA MMapTHM AETalC B TPOM3BOACTBE

Tabauya 1.1
Texnoaozuneckuii npouecc obpabomxu demaaneii
Homep KonnuecTBo eanHuL Hopma BpemeHu
olepauuu Onepanus ofopynosanus (Cyp,), . (1), MuH
1 TokapHas 1 4,0
®pesepHas 1 1,5
3 InudoBanbHas 2 6,0

Pewenue

1.2.1. PacyeT IIMTENBHOCTH TEXHOJOIMYECKOro LMKIA IIPH MO-
CleIOBAaTEILHOM BUJE XBHXXEHUM NPEAMETOB TPyAa BexeTcs 1o ¢op-
Mmyne (1.2)

l’l"(’,‘,m) = 12(4 +15+ g) =102 MuH.




1.2.2. PacyeT NNMTENBHOCTH NMPOM3BOICTBEHHOIO IIMKJIA TIPH TIO-
cneIoBaTeIbHOM BUIIE XBYDKEHMI TIpeIMeTOB Tpyaa BexeTcs no ¢op-
myze (1.5)

p + +35=
Tu(nm) 102 + 3.2 + 35=143 MuH.

1.2.3. Iloctpoenne rpaduka IIUTETBHOCTH NPOU3BOACTBEHHOIO
IMKIA TNpH TOCAeNOBaTeIbHOM BHIE IBHXXEHMii MpeIMETOB Tpyna
(puc. 1.4).

Homep Copi, Bpems, Mun n-t
onepampn| Y | mm. 351,75 71{50 107',25 143 o
1 40 |1 2 L.4_ 4
3 20 |2 _1..2_5.15 =36
T e = 143

Puc. 1.4. I'paduK LIATEILHOCTH NMPOU3BOACTBEHHOTO LIMKIIA ITpU
IMOCJIEIOBATE/ILHOM BUJIE JABIXKCHUI

1.2.4. Pacyer MIMTENbHOCTH TEXHOJOTHYECKOIO IIMKJIA IIpH Ia-
pajUlenbHOM BUJE ABYDKEHHUH npeumema Tpyna Bexercs no dopmy-
ne (1.4)

4 15 6
u(nap) =(12- 6) (

- ) 75 MMH.
11 2

1.2.5. PacyeT IIMTEIBHOCTH IIPOU3BOACTBEHHONO LIMKJIA TIPU Tapa-
JeNEHOM BUJIE ABHXXKEHMI MpeIMETOB Tpyla BeaeTcs 1o popmyie (1.5)

dmap) =75+ 3-2+35=116 mun.

1.2.6. IocTpoenue rpadmka WIUTETBHOCTH IIPOU3BOIACTBEHHO-
ro 1MKJa IpH MapajUleIbHOM BHJE ABHXEHMI NpPeaMETOB TpyAa
(puc. 1.5).




Homep . Cni Bpems, MuH p-t
ornepauuu i T. 219 iS 8L 116 ~C_,
1 40 |1 P22 6—1'-‘1 -4
2 1,5 | 1 i_ll_é -9
3 6,0 2 . tuo=2 6_.2£ = 18
1=35
. fuo=2
T;, (nap) = 116

Puc. 1.5. F'pabuk qnuteIbHOCTH NpOU3BOACTBEHHOTO 1{MKIA
TIpY IapajuieIbHOM BHAE ABHXCHUI

1.2.7. PacyeT mIMTenbHOCTH TEXHOJOTMYECKOIO LMKJIA TpH Ia-
paJUIeBHO-TIOC/IEIOBATEIbHOM ABHXXKEHHUHM TIPEAMETOB TPYAA BeeTCs
no ¢opmyne (1.3)

2t () —12(1 "'li‘s"" 6) (12 6)( 1’5)=84 MMH.

1.2.8. PacyeTr IJIMTEJILHOCTH IIPOM3BOICTBEHHOrO 1IMKJIa MpPH Ia-
PaLIeIbHO-TIOCTIeAOBAaTEIbHOM ABYDKEHUH TIPEAMETOB TPYAa BeAeTCs
no ¢gopmyne (1.5)

T™ =84+ 3.2+ 35=125 muH.
i (1)

1.2.9. Tloctpoenne rpaduxa ANMTENBHOCTH NPOU3BOACTBEHHOTO
LMKJIA TIPY Mapaule/IbHO-IIOC/IeA0BATeIbHOM ABIMKEHUM TIpEIMETOB
Tpyaa (puc. 1.6).

IIpu nocrpoenum rpaduxa HeOOXOXMMO COGAIONATH CIIEAYIOLIHE
MpaBwWIa:

a) ecy NMPOXOJDKMTEIBHOCTh NOCeAyIolleii onepaliM MeHblle
npeasLAylleil, ToO nepexn Mocaenyowmed onepaumeil co3naercs 3amnac
IeTajeii, MO3BOMAIONIMI BEIIIOMHATE 3TY ONEPalNIO HEMpPEePhIBHO;

6) ecid MPONODKUTEILHOCTh MOCHERYIOUIei oMnMepanuy OGonblie
Npenbiaylien, To 3anac JeTajei nepen nocaenyiollen onepaumein He
CO30aeTCH, a TPAHCIIOPTHAs NapTHs JeTajleil HeMeIJIEeHHO Nepenaer-
Cd Ha MOCJeAYIOLIYIO ONepalMIoO 0 OKOHYaHUH ee 06paboTKu.

10




H Crni, Bpemsi, MMH p-t
onepara| T | uin 31,25 6250 9375 125 Cur
: a0 |1 P22 4 _
2 1,5 | 1
3 60 | 2

unzm) = 116

Puc. 1.6. TpaduK AMHTETBHOCTH MPOM3BOACTBEHHOIO LIMKJIIA
MPH TTapaJUIENbHO-TIOCIEJOBATEIbHOM BUAE ABIDKEHHUM

3anaua 1.3.

Ha ocHoBe HCXOMHBIX AaHHBIX (Tabn. 1.2, konoHku 1-4) paccuu-
TaThb TPYAOEMKOCTb TEXHOJOTHM BBIpPAGOTKM M peanu3alyid yIpas-
JIEHYECKOTO pelieHus1 npH 00paboTke nHGOpMaIMy Ha KOMIbIOTe-
pe, OMpede/UTh KOJUYECTBO EOUHMI] BBIMHUCANTENBbHONH TEXHMKH,
JUIMTEIBHOCTD BHIMOJIHEHMSI KAXI0M onepauyu, BpeMs 06GpaGoTku
nHbopManuu, JIMTENBLHOCTh TEXHOIOTHYECKOTO LIMKJIA MPU NCTIOJb-
30BaHUH MapaJUIENbHO-TIOCASI0BATENLHOTO BUIA OBVXKCHHI MHpea-
MeTa Tpyaa, NocTpouTh rpaduk npouecca odopaborku nHbopmanmmn
[IPY NapajuleJbHO-NOCNEeNOBaTe/IbHOM BHAE ABHXKeHHil. Pexum pa-
60Tl 0OBEKTa — ABYXCMEeHHBIA. DddeKkTuBHEINH GoHI pabouyero
BpeMeHM pabOTHHKOB B OHY cMeHy — 7,3 4. KoaddpuimeHT Buinon-
HeHus: HopM Bpemenu K, =1,1.

Pewenue

1.3.1. TpyZioeMKOCTB ornepaiyii TeXHOJAOrH4YECKOro Mpo1ecca OIl-
peaensierca no ¢popMmyie
_toi- Qi Ky

7773600

0O:

T, =—X=i __ 1.6
' 3600 B;’ (1.6)

11




Tae f,; — OCHOBHOE BpeMsi, 3aTpauylBaeMoe Ha eIMHHIYY paboThl, MHH;
Q; — obbeM obpabaTeiBaeMoit HHGOpMaLMH Ha i-if orepanuy B CHM-
BoJiax; B; — npou3BOAMTENbHOCTb TPyJda Ha i-i onepauuu, ornepa-
mit/c; K; — x03pdHuLreHT AONONHUTENLHOIO BPEMEHH, 3aTpavynBae-
Moro npu o6paborke uHbopMaLum.

Jnsa nepBoit onepanyu

_ 9216 -10° _
'~ 3600 - 800

Jlns Bcex oCTanbHEIX Orepauuit pacyer BeAeTCs aHAJOTUYHO; pe-
3yJBTATH 3aHOCATCA B rpady 4 tabn. 1.2.

32,04

1.3.2. HeoGxoauMoe KoIu4YeCTBO KOMITLIOTEPOB ULl BHITOJIHEHHUS
KaXM0if onepanuy pacCUMThIBaeTCA Mo Gopmyiie

C T;

R ¥ S 1.7
W =K., K, (1.7)

rae F, — a3¢dextuBHbii GoHa BpeMeHH paGOTH OJHOTO KOMIbIOTEPA
B cMeHy; K., — KOoIuyecTBo cMeH paboThl paboTaloIMX ¥ BHIYMCIN-
TeJILHON TeXxHMKM, cMeHH; K, — ko3bduuueHT BLINOIHEHNST HOPM
BpeMEHH.

s nepBoit onepanyu

32

Cop1 = 320 =1,99 (npuHEMaeM paBHBIM 2 IOT.).

JIIs1 BCeX OCTaJILHEIX OMepauuil pacueT BeAeTCS aHANIOTMYHO; pe-
3yJIBTATHl 3aHOCATCA B rpady 5 Tabn. 1.2,

1.3.3. JIMTeIbHOCTD BHIMOJHEHHUS KaXM0it i-i onepaiyid TeXHO-
JIOrM4eCKOro mpoiecca onpeaensercs no gopmyne

tk,' = ! . (1.8)

[Ons nepBoii onepauuu

tki =3—22 =16,0 Y.

st Bcex OCTaNbHEIX ONepalMii pacyeT BedeTcs aHaJIoTHYHO; pe-
3y/BTAaTHl 3aHOCATCA B rpady 6 tabu. 1.2.

12




86°6C - §0°901 - - - — 010LY
90‘p 881 00°ST I 0°'s1 I 01 - 0'%S EuHomad 010LEH
-udu soreiqrAead exHINQ *f
9¢°1 961 0s°Tl I 4| 008% 01 - 91T sHHOmMAd Ol
-oMoonHargedIA KUHOHIOLIOH
- qrodiHo YrgHau1edau( ‘9
€6°1 €6°1 ot'S1 | ps1 |- 0008 01 - TL'LT BrHomad oloMoarHorgedLA
BUHOHLOLIME BUITeEUHead( °¢
wt 00T 00°91 I 0°91 001 01 - 9°LS EMHAMAd 010XD
. -ohrHoraedul auisHuUd]] ‘§
87T v6'€ SLST [4 SIg 08¢ g0 * SL'TE | HWBMELOWILOOL HNIMHIBMOdL
-0JelQ 9KOgUEH O [MEULeH
-doigrre dogiaa U eXHINQ) €
£€6°1 8L°S 0¥‘st £ o 0ze 401 - 65°9¢€ UMHOMOd XI9HEHULEH
-daiqrre auHAKATAdLO U YUH
. . -arMHedIo exgodurrAwdog 7
00°91 00t 00°91 [4 0ze 008 01 - 91°T6 BLI900
MMHEO0LJ02 O uMIrewdodHHU
WOHYOXoM exlreHe ¥ dog) °|

8 L 9 S 14 £ [4 1
h .Aﬂs ot ‘ Aa o1y A.nn_ubv I d
$L) | RO RO godoL | ne(y) | o/vmedouo |(0) ummedouo BuHomad
uHIedolio | BLIDIMINOX | HUITRdOLIO U | _oiqr o | qiaoxmo | “(g) aLoomaiaL  GOLHOWAKE | o10ys0nHoraedul suLsHUdL U
RIMETO BINIMT |1LOQedQO| BMHOHIOLIME odis -ovAdy | -MmoseHody] 10ged WO190 witogedeed K suMedoLQ)
9LO0HIIOLULYT| BWadg |4LOOHALALULY] ~ORHIOY HMHROLAD

Z'[ phnvgo |

nY2WDEDHOU 219NV N I1IHHDY I1NPOXIY

13




1.3.4. Pacuer BpeMeHu 00pabOTKM KOMIUIEKTA JOKYMEHTOB — HO-
curenieil ucxogHoil undopmauum — Benercd B rpade 7 Tabn. 1.2
Pasmep xoMmiuiekTa BHIOMpaeTca NpUOIU3UTEILHO PaBHBIM [UIS BCeX
onepauuii 1M60 paccyUTHIBaeTCA MO Gopmyne

==L (1.9)

rae O, — o6bem uHbOpMauMu B ONHOM KOMILIEKTE Ha i-# onepauyu;
P — Konu4ecTBO KOMIUIEKTOB (MpUHUMaeM P= 8 KOMILIEKTOB B Cy-
TKH).

Jns nepBoii onepanyu

IL1st BceX OCTanbHEIX OHEpalMil pacyeT BeJeTcs aHanoquo, pe-
3y/bTaThl 3aHOCATCA B rpady 7 Tabn. 1.2.

1.3.5. Pacyer caBura Kaxnoi nocjeayiouei onepauuy no oTHO-
LIEHMIO K HPEAuIecTBYIolell HauydHAeTCs CO BTOPOiIl Oonepaiiyu.

Ecma £;4) <1;, TO foppi =1 141, @ €CIH £i41 > 1, TO fopgy= by w1 — B H 4
TAe ¥, ty — NPONODKMTENLHOCTD NPEABITYIIEeH 1 MOCAeyIONIeH one-
pauMi, 4; &, ;, %, ;+1 — BpeMsl 0OpabOTKM KOMILIEKTa COOTBETCTBEHHO
Ha NpeablIyLiel ¥ Nocnenyomei onepanmsix.

t
Copi 2
t
, =Pt = 578 193y,
Copz 3
CNEOBATENbHO iy =t < t;=1), Il =193 4
t
f _L:%Lgi_l,w q,
Crps 2

CJIEAOBATENBHO 13 > 1y,

T3 = Lo+l — I + 5= 15,75 -15,4 + 1,93=2,28 4.
2
ty ==—=2uy,
71

CNENOBATENbHO #y > By, [Iopg=16-15,75+1,97=2,22 4.

14




15_1-192-193

CNENOBATeNBHO #5 < 3,  lyps=1,93 4.

te = 1’56 =1,56 4,
CNeNOBATENBHO fg < f5,  Ifeppe=1,56 4.
t; = “138 =188y

C/IEAOBATENBHO ) > fg,  lonyy=15-12,5 + 1,56 =4,06 4.
Pe3ynntaThl pacyeTa 3aHOCSATCA B KOJNOHKY 8 Tabn. 1.2.

1.3.6. JiuTeIbHOCTh TEXHOJIOTMYECKOrO HMKJA mpoiecca obpa-
601K nHpOpMaIIK Npy UCNONb30BAaHUM HapaJUIeIbHO-HOCIIEN0Ba-
TeIbHOTO BHJIA OBHXKEHWit MpeIMEeTOB TpyAa onpeaesisieTcs no ¢op-
MyJne

m
Ty =thi + D tomi =
i=2

=16+ 1,93 + 2,28 + 2,22 + 1,93 + 1,56 + 4,06 = 29,98 u,

TAe f,; — NPOAOXUTENLHOCTh BHIIOJIHEHUS NEepBOH TEXHONOTHYe-
CKOi1 onepauuu, 4

PacdeT WiMTeIbHOCTH TEXHOJIOTHYECKOTO 1IMKJIA Mpolecca obpa-
6orkn MHGOpPMauM¥ MPH MCHOJIB30BaHMM MNapaLIe/IbHO-IIOCIIe0-
BaTeNbHOTO BHAA ABMXKEHUHM MOXHO TakXe HPOM3BECTH no ¢opMy-
ne (1.3)

4,578 394 2 193 156 188)
T -8 156 8 1) x
1 (am) (2 Sty ittt )6

(5,78 578 394 156 156 1,93)
x + + e S A
3 3 2 I I |

=8-13,27 — 7-10,88 =106,05 — 76,07 =29,98 u.

1.3.7. IToctpoenune rpadmka npoiuecca odpaGorky nHbOpManun
NpY napajuie/ibHO-NOC/eOBaTe/IbHOM BHIE ABMXEHWH (puc. 1.7).
3nech 1 — BpeMs COBMEILIEHUS CMEXHLIX ONePaIiMi.
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f|=2
L —— ] ] ] 1 1

1 ' 1 1 1 1 2 L

P t=13,47 _

i L) tz:=1|’93 1 1 fear=1,93
2 e
’ 1=13,47
=197 tee=2,28
3 1 i 1 1
t=13,78 N
4 - 1 1 1 f4—T2 L 1 1 t°”5=2’22
e t=13,47 >
5 L fFll,93 L tw=1,93
T ©=10,94
t=1,56 t=1,56
6 _J L 1 1 1 1
‘ t=10,94
t=1,88 155=4,06
7 1 [ 1 L
h Ty a=29,98 4
Puc. 1.7. AnutepHOCTD LIUKIIA
NIPH MapaJUTeAbHO-TIOC/IEA0OBATEIbHOM BUAE ABVDKEHHUH
3aAauu AR peweHus
3apaua 1.4.

Onpenenurh JUTMTENBHOCTh TEXHOMOTHYECKOro LKA o0paboTKu
naptuy geraieii B 100 1IT. mpu nOC/ien0BaTeIbHOM, Nlapa/lU1eIbHO-TIO-
ClIeAOBATe/IbHOM M Hapa/UIeJIbHOM BHUAAX ABWXeHWH. Pasmep TpaHc-
MOpTHOM mapTuu paBed 10 wrr. Kakaas onepanusi BHINOAHSIETCS Ha
OIIHOM CTaHKe. TexHONorn4ecKknii mpoiecc o0paboTKu JeTaneil mpea-
CTaBlieH B Ta0n. 1.3.

 3agaua 1.5.
Konuuecrso neraneit B naptuu 12 wrr. Bun nswkenwit naprum ae-
Tajlell — MocaenoBaTeNbHBIN. TexHonoruyecknii mpouecc odpaboTku
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neTaneil cocToMT U3 6 omepaiiyii, JIMTENLHOCTh 0GpabOTKH Ha KaX-
JI0ii ONepaliy COOTBETCTBEHHO paBHa: =4, =6, 1,=6, 14,=2,;=5,
1o =3 MUH. Kaxnas onepaius BbIIOMTHAETCS Ha OIHOM CTaHke. Omnpe-
JIeJTUTh, KaK U3MEHUTCS MPOOODKUTETPHOCTD TEXHOJIOTMYECKOr0 LIMK-
s1a 00paboTKu HeTaneil, ecliv NOCAeN0BaTeIbHbINA BHI ABYDKEHHI 3a-
MEHWUTb Ha MapajUlelbHO-NOC/IeA0BaTeIbHEI. Pa3smep TpaHCIOPTHOM
napTU¥ NPUHSTh PaBHLIM 1.

Tabauya 1.3
Texnoaozuneckuii npouecc obpabomxu demaaeii
Howmep onepaumn Ornepaunus Hopma Bpemenu, MHH
1 CaepmwibHas 1 . 2
2 PacTounas 3
3 IpoTsxkHas 10
4 Ob6ToyHas 4
5 3yboHape3Has 12
6 CaepnwibHas 2 8
7 ®pesepHasn 15
8 CrecapHas 1 6
9 CrecapHas 2 20
10 Inudbosanshas 10 '
3agaua 1.6.

ITapTusa neraneit cocromr u3 10 ., o6pabaTeiBaeTca Npy napai-
JleJIbHO-NOC/IEHOBATEe/IbHOM BHIie ABVDKEHMIA. TexHOMOrnueckmi npo—
uecc 06paboTky Aertaineil cocrout u3 6 omepauuii: =2, =9, ;=

=8, t5=3, tc=4 mun. MiImeercsa BO3MOXHOCTb OObEAMHHUTD nm'ylo
n mec*ryio Omnepaiyy B OnHy 6e3 U3SMEHEHHUSI IINTEIbHOCTH KaKAO0M.
Pa3Mmep TpancnopTHOi napTuu paseH 1. OnpenennTb, KaK U3MEHUT-
CSl INUTENBHOCTh TEXHONOIMYECKOro LMKIa 00paboTKy Aetaeii.

3anava 1.7.
Onpenenurs IIMTENIBHOCTh TEXHOJOTMYECKOTO 1IHKJIA 0OpaboTKH
NapTHH Aeraneii, cocrosdumeii 13 20 mr., npu nocnegosarem;y_%_na_

pajuieIbHOM M NapajuICAbHO-NIOCHEA0 ATeJ‘le?M ? %Hl/llfl
[Moctpouts rpadukm npouecca o6pad 0-
1’ O ﬁggz%g bi Fﬁﬁ'@" Bl

Hecc o0paboTKy AeTajeil COCTOMT U3 TENb

KOTOPHIX COOTBETCTBEHHO cocTaBisaer:| flaB- /Y- evkce?f=%?ai
ts=5 muH. Bropasi, yeTBepTas M AT on@EEﬁWrﬂIﬁbﬂ ¥
KITATTXARA C L
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Ha IBYX CTaHKaXx, a MepBasi ¥ TPEThsl — Ha ONHOM. BelMuMHa TpaHc-
IIOPTHOM MapTHX — 5 WIT.

3anaga 1.8.

Onpenenurts ANMTENBHOCT TEXHOJOTMYECKOrO LHKIA 00paboTKU
napTuM getajnei, cocrosuueii u3 10 1mT. npu pa3mIMYHBIX BUIAX JBIDKE-
Huit. Tloctpouts rpaduku npouecca 06paGoTku. TeXHOMOrMYecKnit
npoiecc o0paboTKM zeTaneit COCTOMT M3 4YeThipex onepayuit, Wm-

" TEJILHOCTb KOTOPBIX COOTBETCTBEHHO COCTaBISIET: 1 =8, t,=4, =2,
t,= 10 mun. CpefHee MeXonepalMOHHOE BpeMsi — 2 MuH. JUuTens-
HOCTB €CTECTBEHHRIX nporuieccoB — 30 MuH. BenuunHa TpaHCHOPTHO#M
naptu — 2 wr. [lepBad u yerBepTas oriepailiyi BBIOMHSIOTCA Ha
JBYX CTaHKaX, a KaXaasi M3 OCTAIbHBIX — Ha OJHOM.

3anaua 1.9.

IMapua u3 200 petaneit obpaGatbiBaeTcs HNpH MApAUIEALHO-MO-
CJieIOBaTeIbHOM BHlle ABYDKEHHUS. TeXHONMOrmyecKkunii mpoiecc odpa-
60TKH AeTaneit COCTOMT U3 6 onepaumii, IJINTENLHOCTL KOTOPAIX COOT-
BETCTBEHHO COCTaBISIET: 1y = 6; 1, = 3; 13 = 24; 1, = 6; t5 = 4; 1 = 20 MuH.
Tpetbsa onepauus BHMNONHAETCA Ha 3 CTaHKax-Aybiepax, mecras —
Ha 2, a Kax/asi U3 OCTaJIbHBIX onepaumii — Ha 1 cranke. TpaHcnopr-
Has naptus p = 20 petaneit.

Onpenennts, Kak M3MEHUTCS IUMMTENBHOCTb TEXHONOTMYECKOTO
LMKIIa 0OpabOTKM MapTHM JAeTajlei, eCIM NapajUebHO-I0C/Ien0Ba-
TeNbHBII BUA ABIDKEHUSA 3aMEHUTDH NapajUIeJIbHEIM.
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Tema 2. Opranm3aums CAOXKHOTO
NPOM3BOACTBEHHOTO NMPOLIECCa BO BPEMEH!

B 9710it TeMe NPUBENEHEI 3a/1a4H 10 ONpEAEIEHUIO IVIUTENLHOCTH
POM3BOACTBEHHOrO LMKJ/A CIOXHOro (C60poYHOro) mpoiecca.

MeToanueckmne ykasaHus
IponomxnTeIbHOCTD BHIMONHEHHS i-if CGOPOYHOH Onepaiyy on-
penensiercs o dopmyne
Toni = '_t‘}i—’
PCG'KB

Q.1)

rae f, — TPYAOEMKOCTb BRINOJIHSEMON omepauuu, HOpMO-4; P —
KOJIMYECTBO pabO4MX, ONHOBPEMEHHO 3aHSATHIX BHIIIOTHEHHEM JaHHOM
onepauuy; K; — ko3¢ duumeHT BHINONHEHUS HOPM BPEMEHMU.

MuHMManbHEIH pa3Mep NapTHU U3IeNnil, COGMpaeMBIX Ha y4acT-
Ke, onpexaesnsercsa no dopmyine

m
(100 - 356)D_ tr.ai
Roin = L) S— (2.2)

m
00521,-

i=1

rae t, ,; — NOATOTOBHUTENbHO-3aKIIIOYHUTENBHOE BpeMs Ha i-if onepa-
1A COOPKM, MUH; @y — HPOLEHT JONYCTUMBIX MOTEPhL paboyero
BPEMEHH Ha MEPEHANAAKY M PEMOHT pabo4yuX MECT.

Pacuer pexuma (miepuol yepeoBaHMiT) napTHil M3AEINIA OCylile-
crBisieTcs o opmyine
- D- R min

R, =—"110 2.3
= 2.3)

rae D — xonuyectBo paGouux aHe#t B Mecsaue; N,, — MecsiyHas npo-
rpaMMa M3roTOBJIEHMS U3JeNMid, 1IIT.

Pacyer onTHMaIbHOTO pa3Mepa NMapTHH U3JEeNHM OCYLIECTBIAETCA
no ¢opmyne
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(2.4)

rae R, — ymoGoriaHupyeMmbiii put™ (ecau B mecsiue 21 paGoumit
HeHb, a R, = 2,5, T0 B KauyecTBe R, BLIOMpaeTcs Gnmxaiumit u3 pur-
moB 21, 7, 3, ).

ITpn 3TOM AOJDKHEI BHINOJIHATBECA CIEAYIOIINE YCIIOBUS:

1) MecsryHast mporpaMMa KpaTHa ONITUMAJILHOMY pa3Mepy HapTHu;

2) onTHMAaJBHEIN pa3Mep napTuu u3nenuit ynosieTBopser Tpedo-
BaHHUIO

Pmin < Hp < NM‘
JIMWTeNbHOCTh OMEPallMOHHOTO ILIMKIA MapTHU M3ACIUA Ha i-i
OomepaiuM omnpezeisercs no popmyne
’
li-hy + tn.ai

toni = ———60——, (2.5)

e t; — HOpMa LITYYHOTO BpeMEHH Ha i-ii onepaluy ¢ y4eToM Koad-
¢buMeHTa BHNOJIHEHUA HOPM, MHH.

JnMTeIbHOCTh OMEPALMOHHOrO LVKJIA MapTHX U3eauii no c6o-
POYHBIM €AMHHIAM Onpenesercsa no popmyne

K
feen = Ztom‘: _ (2-6)
i=1

rie K — Konu4yecTBO Omepaiuii, BXOAAIINUX B COOPOYHYIO CAVHMILY.

Pacuer He0GX0OOMMOTO KOJIMYeCTBa paboynx MeCT Ui COOpKH 13-
JeNuii ocylecTBisieTcss o opMyie

m
Ztoru'

C. =i=l___ 2.7

™=k (2.7

Tunosas 3aAaua C pelueHnem

3agaua 2.1.

Ha yuyactke mpousBommutca cOopka u3nems A. TexHOIOrmyecKui
nponecc cOopku npubopa mpeacTaBieH B Tabn. 2.1 (kononku 1-7).
Mecsanast nporpamMma BbiTycka ussienmuit coctapnsieT 700 wr. Komye-
CTBO paGoumx nHeit B Mecsile — 21. Pexxum paborel cOOpOYHOro yyacT-
Ka — naByxcMeHHbIH. ITponmomxurensHOCT paboueii cMensl — 8 4.

20




0‘8s 81 01 LY 90°1 0°s 4!
091 81 01 56 S0°1 0°01 1t
0°‘S 81 01 6T £0°1 I°¢ - 01
011 81 01 §9 LOT 0‘L 6
001 81 01 6'S LO‘Y £9 8
9¢ 0‘9 81 01 St 148! o'y L qv
08 0°‘s 174 01 LY 90°‘1 0‘s 9 av
0‘9 9 01 ) 120! 184 S
0‘01 9 01 6'S 1 9‘9 14
08t 0zt 9 01 'L €I'1 08 £ gy
o'y 9 01 £T 60°1 4 [4
0Tl 0'8 9 or | L'v | 90T | 0§ ! 'av
6 8 L 9 S 14 € [4 1
-rwquh_””d_w:ﬂwwns h ‘YHLRTEN -um ‘unnedano X ® MHHKTS
nuLden eIiuN HuLdeu THHHITS ...* wu HHN /1 | HUW 7| uumedsuo xr0dogo
oI0HHOMNEd1IO BINHN OJOHHOMITed XM HROd0QO /] dono BHHOhBHEOQO
J——— -910 ILOOHIIALULYY BhBYOL [ H QMHEOLOL

] vhnrgo]

y ¥nuagen nudogo s3anodu nnIInNZOLOHXI [

21




‘LI Q] LOBLEeRLO0d elohoed aleldiAead 8 MHHULTS XIIHROdOQO X304 kLY Hulden doweed YIGHINBWHLLQ “anHDnawnd[[

0°z61 0°z61 -~ 00T | T'I1 | 901 |s‘ztl — |ol0lY
091 = 1] S‘6 S0°1 o‘o1 0C
0‘s - o1 6T LO°T ‘e 61
08 - 01 L'y 90°1 0‘s 81
14 0'61 - 01 £11 90°1 A Ll v
0zl Ll 01 1L 491 0‘8 91
0'91 Ll 01 $‘6 60°1 v°01 !
0‘8 Ll 1] L'y | 901 0‘s 14!
ov (187 LI 01 €T 60°1 §C €l \A4
6 8 L 9 Y 14 € [4 I
oloHHOMMedono | BIPHT OloHHOMIEd | xi9HROdOg qey S [mawy =MMMM0=O BMHORRHEOQO
aLOHIALAIT -3110 LLOOHTIALHIC] ehero[[ H SIHEOID{

['Z "YU INHDRHON()

22




BpeMs Ha IUIRHOBHIE PEMOHTHI M IIEpeHAIANKY PaboYMX MeCT COCTaB-
nset 2 %.

HeobxomuMo: mocTponTh BeEPHYIO cXeMy cOOpPKH M3genus A; omn-
peAeIUTh ONTUMANIbHEIA pa3Mep NMapTHHM M3EINi; YCTAHOBUTD YIO-
GOIUVIARHUPYEMBIH PHUTM; OMpPENe/IUTh JTHUTEIBHOCTb ONEePalMOHHOrO
[MKJIA TIAPTUM M3IeNHil Mo COOPOYHBIM eNUHKIAM; PaCCYHUTATh He-
00XOIMMOe KOJMYEeCTBO paboyMX MeCT; MOCTPOMTh LMKJIOBOH rpa-
vk cOOpPKHM M3zenust A; 3aKpenuTh onepauun 3a pabouuMu MeCTaMu
ucxons u3 ko3douumeHTa UX 3arpy3Ku; NOCTPOMUTH LIMKIOBOH rpa-
¢uK cOOpPKH U3NENNs C y4eTOM 3arpy3Ku pabodymx MecT; paccyuTaTh
onepexeHMe 3anycKa-BbIITyCKa COOPOYHBIX €IMHNL U3IENNS; onpe-
JNEJUTh JUIMTEIBHOCTh NPOM3BOACTBEHHOrO LMKIA COOPKH MapTHH
v3aenui.

Pewenue
2.1.1. IToctpoeHue BeepHOit cxeMbl cOOpKH u3nenus A (puc. 2.1).

2.1.2. OnpeneneHne MMHMMAJIBHOTO pa3Mepa NapTUM M3AeIuii A.
Pacyer Benercs no ¢opmyne (2.2)

(100 - 2) 200

Mmin == 555 o0 M7

2.1.3. Onpenenenne ynoGorIaHUPyeMOTO PUTMA. Pacqe'r Bexercs
no ¢popmyie (2.3)
_21-80
PTT700
Y3 ynoGoruianupyeMuix putMoB (21, 7, 3, 1) Boibupaem Ry = 3 oHAM.

( A ) 17,18, 19, 20

=24 nua

P

I 1
13,14,15,16 | AA AB AB | 6
7,8,9, 10, 11, 12
1
AB, AB,
1,2 3,4,5

Puc. 2.1. BeepHada cxeMa cO0pKH H3anenus A
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2.1.4. OnpeneneHue ONTUMAILHOIO pa3Mepa TMApPTHM M3JIeJINiA.
Pacuer Benetcsi mo dopmyne (2.4)

n, =3-%=100m’r.

80 < 100 < 700 — ycnosue ﬁunonnxe‘rca.

2.1.5. Onpenenenue WIMTENPHOCTH ONMEPALUOHHOrO IUKIIA APTHH
M3IENHIA TI0 KaxXnoii i-i onepaim. Pacyer Benerca no dopmyie (2.5),
a pe3yNbTaThl 3aHOCSTCA B KOJIOHKY 8 (Tabn. 2.1). Hanpumep, mo
TIEPBOI ONEPaLiMM IJINTEIBHOCTD LIMKJIA COCTABISIET

_47-100+10 _

tOI’Il 60 8y

2.1.6. Onpenenenyne DANTENLHOCTH OMEPALIMOHHOrO IMKIA Map-
THH M31eMii o c6opoyHbIM eqHMIaM. Pacder Bemerca no dopmy-
Je (2.6), a pe3ynbTaTh 3aHOCATCA B KOJIOHKY 9 (Tabn. 2.1). Hanpu-
Mep, no cObopoyHoii eqHULe AB; IIUTETBHOCTD LIUKIIA COCTABISET

Len=8+4=12u.

2.1.7. PacyeT Heo6GXoMUMOro KonmyecrBa paboumx MeCT BemeTcs
no opmyne (2.7)

C, =-—=—— =4 pabouyux Mecra.

2.1.8. IToctpoenne uxiosoro rpacduka c6opku usnenus A 6es
y4eTa 3arpy3ku paboumx mecT. I'paduk CTpoMTCs Ha OCHOBaHMH Be-
epHoif cxeMbl cOOpKH (puC. 2.1) ¥ IUTENBHOCTH LIMKIOB COOpKH
KaXxnoii i-i1 omepaiuy M Kaxnoit cbopoyHoii omnepaimu (tabn. 2.1,
KonoHkH 8 n 9). Kak mpaBmio, Takoii rpadux crpoutcs B nopsike,
o6paTHOM XOIy TEXHOJIOTHYECKOro IMpolecca — HaYMHasA C MoCHea-
Heit onepauuu (puc. 2.2, a).

2.1.9. 3akperieHue onepaiuy 3a paboynmu MectaMu. g noc-
THDKEHMS] PaBHOMEPHOCTH 3arpy3ku paGoyux MeCT MPOM3BOAUTCS
3aKpeIUieHUe 332 HUMH onpeaeleHHRIX onepaiuii. Jjig 3Toro Ha Ka-
Xaoe paboyee MecTo HabupaeTcss 06neM paboT, AIUTENBHOCTD Olle-
PaLMOHHOrO IMKJIAa KOTOPhIX ObUla OBl PaBHA NPHMHATOMY PUTMY
(mponyckHO# cnocobHocTH paboumnx MecT) (Tabn. 2.2).
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(oxoHYaHKe CM. Ha C. 26)
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z = = Put™, n1HM, cMeHH
Z s 5 |8
HEMEE
85| 5| EE|E R=3 s R=3 nns
T ELEIE 2 3 1 2 3 |
g & S |& /
5 '8 Slilafr 21221 f2]1]2
Py
A |48 0 |48 17 1. 18 19} 20
AA |40| 48 [88| 113 j14, 15| |16 Tl
AB |56] 29 |85 (7.8, 9 10 11 112
AB [ 8| 18 |24 T 6!,
AB,|28| 24 |52 13 | al. 5
AB, | 12| 24 |36 ' 12
Tu_¢5=88
a
&
()
§ =
£ |5
=} =
T2
A (a8 10261V 17| 18 19 20
12,13 R
AA, v
AB’ | 48 |14, 15,11 13 14 |15] [I6 |12
16 4 X
7,8,9, ' il
AB |48 10| 7,08 |9 |10 11
AB,| 48 [L 23 1
AB;| |46 1{2 (3 | 4] 56
Tu =96 -
Puc. 2.2. Huknosoii rpadux cOopku uzaenus A
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=
§ E = g PUTM, IHH, CMEHBI
= 3 0
59| | 55|58
A Eg- = R=3 pua R =3 nus
sE|8| SE[E[ 2 3 | 1 ] 2 | 3
T a 5 oY
8 =) O (¥}
§‘8 Slij2ft{2lv{2f{1f2|1]2]1]2
A |48] 0 |48 17 | 18 19] 20
AA [40| 48 |88 13 14 115] 16 )
AB |56 40 |96 7 /8] 9 |10/ 18 [12
AB | 8| 16 |24 | - ' 6
AB,|(28] 24 |52 3 1415
AB, | 12] 52 |64 1] L
D TLL 6= 96
8
Puc. 2.2. OxoHuanue (HayaJo cM. Ha c.25)
Tabauya 2.;
3axpenaenue onepayuii 3a paboxumu mecrmamu
g 2 = £ g
2 k¢ sEg | S2
‘§ g Homep omnepaimy, og COBHHIC 55 E :- g :§ § §§ g
2 g | 3akperieHHoM 32 OUHAUCHMA | SE 85 E"§ ) 5 g 3
g = | pabounm MecTomM COOPOTHEX | & g 25| &8¢ % g =
CAMHKL OE o 2 S
=) 5 =] = 5 1 b4
2 5 E %8
v 17, 18, 19, 20 A 48 48 1,0
I | 12, 13, 14, 15, 16 AA, AB 48 48 1,0
II 7,8,9, 10, 11 Ab 48 48 1,0
1 1,2,3,4,5,6 AB, AB,, AB, 48 48 1,0

2.1.10. IMocTpoenue uMKIoBoro rpadguka c60pKU M3zeus A ¢ ydes
TOM 3arpy3Ku pabo4yux MecT (CTaHAapT-IUIaHa). '
IIpu mocrtpoeHnn rpadmka ¢ yueToM 3arpy3kH paGouMx MeCT He-
06XomMMO CTPEMHTBECH K TOMY, YTOOBI IJIMTEJILHOCTH I[MKJIOB OT:
JeNnbHbIX onepaumit rpaduka (puc. 2.2, a) SBIUINCH NMPOEKLMAMMU Hé
COOTBETCTBYIOIME paboyme Mecra rpadmka (puc. 2.2, 6). B 3toN
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cy4ae COXPaHSeTCs MIUTEILHOCTh MPOM3BOICTBEHHOTO LMKIIA Ipa-
¢uxa (pHc. 2.2, a), noCTpOeHHOro 6e3 yyeTa 3arpy3ku pabouux MecrT.
Ho oCYILECTBHUTb 3TO yAaeTcs HE Bceraa. B HauieM npuMepe CABUHY-
Thl CPOKM Hayana BBINIOJIHEHUA onepauwit 7, 8, 9, 10, 11, 12, 1, 2.

2.1.11. IToctpoeHue yroyHeHHOro LuKiIoBoro rpadmuka cbopku
n3geaus A. ‘

Vro4yHeHHLI rpaduk c6opxu uanenus A (puc. 2.2, ) CTpouTCs
Ha ocHoBe rpaduKoOB, PeACTaBIEHHBIX Ha puc. 2.2, a u 2.2, 6, no-
Ka3bIBAIOLLEM NEHCTBUTENBHYIO [UIMTENBHOCTD NMPOU3BOICTBEHHOIO
nukia cbopku maptuu usnenuid. B paccmMarpuBaeMoii 3amaye iu-
TeJIbHOCTb IIPOM3BOACTBEHHOrO LMKIIA COCTaBsAeT 96 4. BonHucThIE
JIMHUM Ha pHUC. 2.2, ¢ MOKA3bIBAIOT BpEMs CMELLIEHHUS 3aMyCKa COOT-
BETCTBEHHO c6opoyHsIX equnnu Ab u AB,.

2.1.12. PacyeT omepexeHHs 3amycKa-BbIIyCKAa COOPOYHBIX €IH-
HULl u3nenusa A BenaeTcs HEMOCPEeACTBEHHO Ha caMux rpadukax
B TPETheH M YETBEPTOI KONIOHKAX PUC. 2.2, a M 2.2, 6. B cBsA3M ¢ He-
06XOMMMOCTBIO CMELIeHHs 3amycka c6opoyHuiX equHul Ab n AB,;
Ha 6ojiee paHHHME CPOKHM Ha pHC. 2.2, ¢ H3MEHWIOCH M OlepeXeHHe
3arycKa-BhIyCKa 3THX COOPOYHBIX €XMHMUII.

3asaum AAs pewteHus

3anaua 2.2.

Ha yyactke ocylecTBiasieTcs c6opKa aneKTpoasurareis. TexHo-
Joruyeckuii npouecc c6opxku npeacrapieH B Tab. 2.3. CrpykrypHas
cxeMa COOpKHM 3JIEKTpOIBUIaTeIA NpEeacTaBieHa Ha puc. 2.3. Mecsy-
Hasi riporpaMMa Brinycka cocrasiisier 1500 mr. KonuyecTBo pabounx
IHeit B Mecsitie — 21. Pexxum paboTel — asyxcMeHHBIH. IIpomoioku-
TeAbHOCTh paGoueil cMeHbl — 8 4. BpeMs Ha IUIaHOBbIE PEMOHTHI
H nepeHanaaky pabouymx Mect cocrapisier 3 %.

[ 1
3,4,5 B B 1,2

Puc. 2.3. CTpyKTrypHasa cxema cOOPKH 3/JE€KTPOABHIaTeNs

Onpenennuts pasmep MapTHMH M3AEAUI; YCTAHOBHTH YAOGOILIAHH-
PYeMble pUTMEL 3aIyCKa MapTHil M3eNNH B IPON3BOIACTBO; NMTOCTPOUTH
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i
LIMKITOBO# rpadyk c60pKH M3IEIINs C Y4eTOM 3arpy3Ku pabo4YuX MecT;
OTIPEACIIUTD JJTUTENIbHOCT HMKJI2 COOPKH IIEKTPOABUTATES; PACCUH
TaTh OIepPeXEeHHUE 3aITyCKa-BhITyCKa COOPOYHBIX eAMHHULL INEKTPOIBHA

1
rareis. i

Tabnuya 2.3
Texnosoz2uuecxuii npoyecc c60pxu 31exmpoosuzamenn
=| e3 =X | gh L g
° = § =] = E -] § E 9 é = z = g :
sBeal | B2 | 283 |33 |B2gE| BE:
T = < SZR | & z =g &= o= S
SER2E| °| dz |BEcY | gBER|2E53| =58
2 Iy 8 z 2 2 E o
SRR DN R EE N H
= | R& [¥7F T o 5 =] 2 x
B 1| 135 1,06 12,7 10 6
2 11,4 1,06 10,8 15 6
b 3 11,5 1,15 10,0 15 7
4 12,4 1,05 11,8 15 7
5 3,7 1,04 3,6 20 "8
A 6 7,5 1,05 7,1 10 -
7 6,3 1,06 5,9 15 -
8 12,7 1,08 11,8 20 -
Hrtoro| — 79,0 1,07 73,7 120 -
3apava 2.3.

Ha y4actke ocymectBisercs c6opka IIACCH paauorpueMHHMKA
BeepHag cxema c6opku n3o6paxeHa Ha puc. 2.4, TexHomormyeckui
npouecc cGOpKH 1IaccH mpeacTaBieH B Tabn. 2.4. MecsayHas npo-
rpaMMa Beirrycka coctapisier 10 000 wrr. Kosmmyecrso pabounx nHei
B Mecsaue — 20. Pexum paGoThl yd4acTKa ODHOCMEHHBIA. BpeMs H:
IUTAHOBblE PEMOHTHI paboynx MecT — 3 % OT MPOROJKUTEILHOCTE
CMEHBL.

OnpenenuTs ONTUMANBHLLA pasMep MapTUK U3IEUil; yCTAaHOBHTI
ynoSoriaHupyeMBlii pUTM 3aIlyCKa MNAapTHit M3NeNMnid; IMOCTPOMTI
MKnoBrie rpaduku cbopkm maccu Ge3 ydera 3arpyskd paboym
MECT ¥ ¢ YYETOM 3arpy3KH; PacCUMTaTh ONEPEXEHHME 3aI1yCKa-BhINyC
Ka MapTHii U3NeJMii; ONpeaeuTh JIMTEIbHOCTh HUKIa c6opKu 1mac
CH PaIMONpPUEMHHKA.
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8,9,10,11

16, 17, 18, 19, 20

b

12, 13, 14, 15

r

4,5,6,7

a

1,2,3

Puc. 2.4. BeepHas cXema cOOpKH 1IacCcH pagHONIPUEMHUKE

Tabauya 2.4
Texnonozuuecxuii npoxecc c6opxu waccu paduonpuemHuxa
Yycrotibie Hopma Horo| [loaroroBuTensHo- | [Togaya cGopoy-
oo onspai | SPEMCHE ()| s0cuomenos | ik s

PN MHUH BpeMa (4, ; ), MMH (X onepaumy, nT.

A 1 0,25 - 10 12

2 0,65 15 12

3 0,45 10 12

r 4 0,30 10 14

5 0,35 10 14

6 0,55 15 14
7 0,80 10 14 .

B 8 0,35 10 15

9 0,25 15 15

10 0,30 10 15

11 0,25 10 15

b 12 3,25 25 16

13 0,85 10 16

14 5,10 30 16

15 0,75 10 16

A 16 0,75 10 17

17 0,25 10 18

18 0,75 10 19

19 1,25 15 20

20 3,55 20 -

Hroro — 21,00 265 -
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Tema 3.
OpraH13aumns NOTOYHOro NMPOU3BOACTBA

B 3T0i1 TeMe MpHUBenEHHI 3a4a4YM 110 pacyeTy OCHOBHBIX MOKa3aTe-
_Jieit oIHOMpeaIMETHRIX HenpepbiBHO-TioTouHbIX (OHILT), onnonpen-
 METHBIX TpepbiBHO-MOTOYHBIX (OIIIIJI) ¥ MHOrompeIMETHBIX He-

npepbiBHO-MOTOYHBIX (MHILI) nunmit.

MeTtoanueckme YKa3aHHuA

Pacyer nokazareaesi OHIIA
Pacyer nporpammsi 3amnycka (/N;) npoussoaurcs mo ¢popmyne

N, -100

= @31
100 - a G-

N,
rae N, — nporpamMMa BbIIyCKa rOTOBbIX M3[€EIMIA, IIT.; @ — MPOLIEHT
TeXHOJIOTMYECKUX MOTePh, WIK NMPOLIEHT Opaxa.

Pacuer 3ddexruBHOoro doHga BpeMeHM paboThl 0GOPYROBAHUSA
OHILI npousBogutca mo dopmye

» a, +a
F,=F, -K,, [1 -—"10—0"-} (3.2)

“
rae F, — HomuHanbHBI Goua BpeMeHH paGoThl 060pYynOBaHUSA 33
paccynThiBaeMbIi mepuon, MuH; K., — 4ucino pabounx cMeH B Cy-
TKH; d;, — MPOLIEHT MOTePb paboyero BpeMeHM Ha IUIaHOBbIE PEMOH-
Thl 060pYIOBaHUs; @, — MPOLEHT MOoTeph paGoyero BpeMeHU Ha per-
JIRaMEHTHPOBaHHbIE TEPEPHIBLI UISL OTALIXa pabOYNX-~0OTNEePaTOPOB.

HomunanbHbiil GoHa BpeMeHn paboTh 060pyI0BaHHs OTIpeaesi-
ercs no dopmyne

Fy=t,,- Dy~ t,- Dy, (3.3)

rae f,, — IJINTENBHOCT paboyeil CMeHBl, MUH; D, — KOJIMYECTBO
paboyMx 1Hei B IUIAHOBOM IePHOJE; #, — MPOMXODKUTENILHOCTD He-
paboyero BpeMeHH B NIPeATPa3qHUYHbIE IHU, MUH; D, — KONNYECTBO
MPEANPa3THUYHBIX JHEH B IUIAHOBOM IIEPHOJE.
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Taxt OHILI (r, ,) onpenmensiercss no ¢opMyne M H3MepsAETCS
B MMH/ILT.

=2 ' (3.4

Purm OHIUI (R, ,) omnpenensercst mo ¢opMmyne ¥ U3MepsieTcs
B MMH/NApTHIO

RH.)[ =lan' b, (3.5)
rie p — YHMCHO Aetaned (M3neanii) B TPAHCHOPTHOM NapTuy, LIT.
CHHXPOHM3aLMs TEXHONOIHYECKOrO IPOoLIecca 3alUChIBaeTCs Cle-
JIyloLM obpasoM:

t t t t;
_—L=_2-=_—3_="'=F‘i=r"'”’ ’ (36)

e 4y, 4, b, ..., t; — HOPMBI IUTYYHOTO BPEMEHH I10 OIEPALUAM TEX-
HoJIoTHYecKoro npouecca, MuH; Cy, G, G;, ..., C; — uncno paboymnx
MECT [0 OIepaliMsIM.

Ilpx CMHXpOHHM3alMM IIPOM3BOACTBEHHOrO Ipouecca Heobxonu-
MO YYHMTHIBaTh CEAYIOLIEe:

a) eC/IM TIOTOYHASA JIMHHMA OCHAllleHa pa0oYMM KOHBeilepoM He-
NpEePLIBHOTO ACHCTBHU (MPEAMETHI TPYAA C KOHBEHEpPa HE CHUMAIOT-
Cs1 M OTIEPalIMM BBLIMOJHSIOTCA BO BpEMSA €0 ABUKEHHUA), TO

1= losp Tyass 3.7
IIe f,6, — BpEMs HelocpencTBeHHOH 00paboTku (cOopKH) npeamera
TpyAa Ha i-# ollepallMH, MUH; f,;; — BpeMs BO3BpaTa paboyero Ha
npexHee (MCXOAHOE) MECTO, MHH;

6) ecitm OHIUI ochamieHa paOoyMM KOHBeiepoM IpepbIBHOTO
(nmynscupyioLiero) aecTBUA (NpeaAMeT Tpyda ¢ KOHBeHepa HE CHH-
MaeTcsi ¥ OIEpallMi BHIMONHAIOTCS BO BpeMs IMay3sl — OCTAHOBKH
KOHBeMepa), To .

r,m = toﬁp + tl‘p’ (38)
Iie 4, — BPeMs MepeMelleHHs IIPpeaMeTa Tpyaa ¢ OQHOM onepauuu
Ha Apyryio, MHH;

B) eciu OHIIJI ocHamiena HepaGoumMm (pacnpenenuTenbHBIM)
KOHBeiepOM HENPEPHIBHOTO AeHCTBUSA (NIPEAMET Tpyda CHUMAETCSA
C KOHBelepa U onepalliy BHIIIONHSAIOTCS BHE KOHBeHepa), TO

= t06p+ I y? 3.9

ne f, , — BpeMs Ha CHATHe NpeAMeTa TPyAa C KOHBelepa U ycra-
HOBKy €T0 Ha KOHBeiiep IpY BHIIIOJIHEHUH j- Ollepalliy, MUH;
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r) ecnu OHIUI ocHalieHa HepabounM KOHBeilepoM MyJNbCHPYIO-
1ero neicTBUs (NpenMeT Tpyaa CHUMAeTCs C KOHBeiiepa M olepa-
I1MH BHITIOJIHSIIOTCS BO BPEMS May3bI-OCTAHOBKM BHE KOHBeiiepa), TO

t=tygpt loy + by (3.10)

Pacyer konnvectBa pabounx Mect Ha OHITJI Benercs no cnenyro-
M GopMynaMm:

a) ec/y NPOLECC CHHXPOHU3UPOBAH, a OMNEPalMM PaBHBI MEXIy
co60if ¥ paBHBI TaKkTy IOTOKa, TO Ha KaXIO# onepanuH Oyner oaHC
pabouee MecTo, a Ha BCEil MOTOYHOH JIMHUM MX KOMHYECTBO Oynel
PaBHO YHCITY OTNIEpalMii TEXHOFOTHYECKOTO Mpoliecca:

C,=m, G.11

rae C, — Konu4ecTBo pabouux MECT Ha IMHUHU; m — YUCIIO OIlepa-
Ml B TEXHONIOTMYECKOM IIpoLiecce;

6) eciiu onepanuy HE paBHLI MeX1y co60if BO BpeMEHH, HO KpaT-
HBI TAKTY, TO KOJIMYECTBO pabouux MecT (pacdeTHOe) Ha KaXIoi i-¥
oniepanuu onpezensiercs no dbopmyne

_ :

C.=

o (3.12

rH.Jl

IMpunsaTOe Yncno pabounx MecT Ha Kaxnoi i-i onepaunu (Cyp;
oIpelieNisieTCsl MyTEM OKPYITIEHHsI PacuyeTHOTO Koju4yecTBa. Ilepe:
rpy3ka WiM Hexorpy3ka pabouumx Mecr Ha OHIIJI nmomyckaercs
B npezienax 5-6 %.

KoadduuueHT 3arpy3ku pabouux MeCT Ha KaXoii i-if onepaLiuk
omnpenensaercs no ¢gopmyne

pi (3.13
Cnpi

K, =

KonmyecTBo paGoumx MeCT Ha BCEil MOTOYHOM JTUHHH OIpEAes:
ercd 1o dopmyne

=icm,,.. (.14
i=1

CxopocTb IBHXXEHUSI KOHBeiepa MOXHO OIPENENTUTD 0 CHEAYIO
M dopMynaM:




a) JUI HENPEpHIBHO AcicTBYIoLero paboyero 1 HepaGodyero KoH-

peilepoB /
y=to (3.15)

rH.J’l

rne J, — luar KoHBeiepa, T.e. paCCTOSIHHE MEXIY OCIMH CMEXHBIX
npeIMETOB TPYAa, PABHOMEPHO PacloNOXEHHBIX Ha KOHBEiepe, M;

0) VI IIPEPBIBHO JAEHCTBYIONLIEro (MyNIhCHPYIOiLEro) paboyero u
nepabodero konseiiepa

V=22 (3.16)

JmHa paboueii 30HbI /-if onepauuu (M) onpenesercs rmo dopMmyie
t:
lpi=lo——. 3.17)

rH. a

JlnuHa paboyeit YacTn konBeiepa (L) onpenensiercs no cieyio-
wmM dopMynam:

a) MIPHA ORHOCTOPOHHEM PaCIOIOXEHHUH paboYMX MECT Ha IOTOU-
HOM JIMHUH

m
L, =IOZC,1P,- =1y -Cy; (3.18)
i=1
6) nnpu ABYCTOPOHHEM PACINOJIOXEHUH pabounX MeCT Ha TMHHHM
m
! [ Z Cnpi
L, = —-‘—=12—-— 3.19)

JnuHa 3aMKHYTOIT NeHThl KOHBelepa (IIOHAaA) OrpeaensieTcs o
bopmyne '
L,=2L, + 2=nR, (3.20)
rie R — paamyc NMPUBOIHOTO M HATSDKHOro GapabGaHoOB, M.

Ina pacnpeaenutensHoro (Hepabouero) KoHBelepa JOIKHO 00s-
3aTeNbHO COGMIONATHCS YCIOBHE

L,=2L,+2zR<1,-T-K, (3.21)

tne I1 — mepuon (KOMIUIEKT HOMEPOB) pacnpeAeUTeNbHOro KOH-
Bejfiepa; K — KonuuecTBo MOBTOpeHHI mepHona Ha IONHOM JJIHHE
KoHBeiiepa (00si3aTesIbHOE YHCIIO).
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Ilepuon pacrpeneNuTeNbHOTO KOHBEMEpa onpeaeisercs ncxowfj
M3 BhIpaXeHUs

M=HOK {C|, G, C;, ..., C}, (3.22)

rae Cj, G, G, ..., C; — NpHHATOE KOMHYECTBO pabOUMX MECT Ha Kas
XI0# i-#i onepanuu.

Yacosas npon3ponurenbiocts OHITII onpenensiercs yepes Benu
YHHY, 0OpaTHYIO TaKTy I10TOKa, — TeMnl (LuT./4):

60. - (3.23

rHJl

Yacopas npomsonmenbﬂocn OHIUI B enuHuIIaX Macchl (K]‘/‘{j
onpenensiercs no gopmyne

l

g=1-0, (3.24]

rae Q — cpenHuil Bec eAMHULIBI U3eAUs, o6pabaTeiBaeMoro (cobu-
paeMoro) Ha NOTOYHOM JTHHUH, KT. |

VcraHosneHHass MolIHOCTL (KBT) npMBOIHOTO JBUraTenst KOH-
Beilepa onpezaensiercs no (bopMyne

Pyer=0,736- W, (3.25)

rae W — MOILHOCTb, NIOTpeGIisieMast KOHBelepoM (I1.C.), ONpeaesieT-
cs1 o dopMmyne

W=1,2(°’16'L"'V'QK +°’16'L"'4'), (3.26,
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rae Q, — Bec JeHTH (Llenu) KOHBeliepa, KI.

BenuunHa 3a€/10B Ha NMOTOYHOH JIMHMM OIPENENSETCS 1o cre-
nyoium dhopMynaM:
a) TeXHOJIOTHYECKHU 3a1en

m
Zoex = pZCnp,-, (3.27
i=1

TZie p — pa3Mep TPaHCIIOPTHOM MapTHH, 1UT.;
6) TpaHCNIOpTHBII 3a1e

Z,=p(C, - 1); (3.28
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B) CTPaxOBOi1 3anen

Zp=isl (3.29)

[N lyepi — CPERHSIA NPONO/KMTENBHOCTD MIEPEPHIBA B paGoTe ONHOTO
paboyero Mecra Ha i-i onepauuu (OTCYTCTBHE NpeaMeTa TpYAa, pe-
MOHT OOOpYNOBaHMA U [Ip.), MHH.

O6was BenuunHa 3aaenoB Ha OHILI onpenenserca 1o popMyne

Zo5=Zoex + Zoy + Zigyr (3.30)

BenmunHa He3aBeplLIEHHOrO IPOU3BOJICTBA onpenesieTcs 1o ¢op-
MyJaMm:
a) B HOpMoyacax

H=Z +1 (3.31)

np

m
2t
2

rae f,, — CyMMapHBbIe 3aTpaThl BPEMEHH B MPEAbUTYIUHX LieXax;
6) B IEHEXHOM BLIpaXEHUH

H-= 206(3,,,, + CT“} (3.32)

rae 3, — 3aTpaThl Ha €QMHMIY NPOAYKLMH B TPEABUIYILMX LEXax,
py6.; C, — uexoBas ce6eCTOMMOCTb U3IENHs, PYO.

Pacuer mimTenbHOCTH NMPOM3BOACTBEHHOTO LMKIA (#,) MPOU3BO-
IuTes no dopMynam:

a) eCIM NpeIMET Tpyda He IepeMelliaeTcsi HU Iepen, ‘HU Iocie
nocjelHel onepauuu

1, =(QCy-ry (3.33)

6) ecnu MMeer MeCTO ABIDKEHHE IIpeIMETa TpyAa Itepen IepBoi
WK mocie nocneaHel onepaunuy

ty =2C; - ry n (3.349)
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B) €C/IM NpEAIMET TPYJA IepeMellaeTcsl 10 MepBOH U Mocie Mo<
cnenHei onepannn |
E)
i

ty =QC+ 1) ry (3.35)

1

Pacuer nokasareaesi OIMIA |

Iporpamma 3amycka (N,), TakT (r,,), puT™ (R,), pacvertoe (C,)

u nipunsToe (Cp) KOMMYECTBO pabounx MecT, K03 duuueHT 3arpys4

ku pabounx Mect (K,), 4acoBas NNpOM3BOAMTENLHOCTD (1), TeXHONO04

TMYECKMIA, TPAHCTIOPTHBIN U cTpaxoBoit 3anens mist OITILT onpene-
JIFIOTCS TaK Xe, Kak u wist OHILIL.

MexonepanoHHbIii 0GOpOTHBIN 3afieN olpeesisercs o Gopmyne

T..C. T.-C: '
Zos =~ ‘-’f‘“, (3.36)
i i+l i

rae 7; — npoaoDKHUTENBHOCTD j-TO YaCTHOTO MEPUOAA MEXIY CMEeX-
HBIMM OIIEpPAlUsIMHU NPH HEU3MEHHOM 4Hucne paboTaiolyx eauHUL
obopynoBanusi, MuH; C;, Cyy — YHCIIO efUHULL 0GOPYIOBaHHUS COOT-
BETCTBEHHO Ha i-i ¥ i+1-1 onepauusax, paborapomux B TeUeHHE Ya-
CTHOrO nepuona 7Tj; &, ;4 — HOPMBI LUTY4HOTO BPEMEHH COOTBETCT-
BEHHO Ha i-Hi U i+ - onepanusax TEXHOJOTMYECKOro npouecca, MUH.
CpenHss BeNMYMHa MEXOIEPAllHOHHOTO 06OpOTHOrO 3a1€e1a MeX-
Iy KQKIO# 1apoii CMeXHLIX ollepaliMii onpenensercs no dopmyne
! = iS-"- 3.37,
.05 = (337,
rae S; — TUIoLIaAb 3MOpbl 06OPOTHOTO 3aAena Mexay i-i u i+1-¥
onepaumsamu; T, — nepuos o6opora THHHH.
CpenHsis BETMYHHA MEXOIEpaliMOHHOro-000pOTHOTrO 3aea B Lie:
JIOM I10 IMHMM ompefesseTcd 1o dopmyrne

m-1
2.Si
i=1

Zcp.oG = _To . (338

BenyynHa HE3aBEPIIEHHOTO MPOU3BOACTBA ONpENENSETCS TaK XKe
Kak 1 g OHITIL

JUIMTENbHOCTD TEXHONOTHYECKOTO LMKIIa ONpelensiercs 1o dop-
MyJie
tw=2Zp. 06 Tp- (3.39
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Pacuer noka3sareaesi nepemeHHo-noro4Hoii MHIA

PexuMm paborst MHILJI ¢ nocnenoBaTebHO-NAPTHOHHBIM Yepe-
JOBaHMEM MPEAMETOB TPYAa ONpEAesieTCs ABYMS rpylniaMy KajieH-
JapHO-TUIAHOBBIX HOpMaTHBOB (rokasareneit) (KITH).

K nepsoii rpynne KITH otHocarcs: yactHbli (001uif) TaKT BhI-
nycka j-ro HauMeHOBaHUS H3[ENMS ("mv); YHUCAO paboumx MECT Ha
auHUH (Cyp); CKOpoCTb OBIDKEHUS KOHBeHepa (V). Mcnonssyercs,
KaK MpaBHJIO, YeThipe pasHOoBUAHOCTH pacueroB KITH 3roii rpynim:

a) 33 THHHUEH 3aKpeIUsIeTCsl U3ENE C OXMHAKOBON CyMMapHOH
1pyRoeMKocTbio (T, = Tg = T, = ... = T)). B 310M cily4ae u3roTosjieHue
BCEX M3JENMIA Lenecoo0pa3sHO BECTH C OAMHAKOBBIMM TaKTOM, CKO-
pOCTBIO IBIDKEHHMSI KOHBEHepa M KOMMYECTBOM paboumx MecT, T.e.
Ion=const, Vi =const, Gy, = const. Exnneii TakT onpe/ensercs mno
¢dopmyne

P =, (3.40)

rae a, — NpOLEHT Nnorepb pabovyero BpeMEHH Ha IEpeHANAAKY JHU-
HUH; j=1, 2, ..., m — HOMEHKJIAaTYpa U3aenii, 3aKperieHHRIX 32 JIN-
HHUEH.

KonunuectBo paboyHx MeCT Ha IMHUH olipenensieTcs: o ¢hpopmyse

m
2N T,
Cog =222 — (3.41)
aH
F1-25
( 100)
CKOpOCTb )IBPi)KeHPBI KonBei&epa ornpenensercsa 1no d)opmyne

Vg =~ (3.42)

6) 3a nuHMell 3aKperUieHBl H3IeNus, CyMMapHas TpYIOE€MKOCThb
U3rOTOBJIEHUSI KOTOPEIX pa3jIMYHa Ha ONHOM WIH HECKOJIbKHX Ofepa-
unsix (T, # Tg=Ty = ... = T)). B 3TOM cirydae nenecoobpasHo ycraHo-
BUTB ry,, =const, ¥, =const, C;, = var.

Pacuer TakTa B 3TOM ciy4ae ocyiuecTsisiercs no dopmyne (3.40),
CKOpPOCTh ABIDKEHHS KOHBeiepa — 1o ¢popmyiie (3.42), a KOTMYECTBO
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pabouyux MeCT oIpeaessieTcsl Mo KaXAOMY j-My BUIY PI3IICJIPIPI ncj_
dopmyne T

2 (3.43)
rnn

C

mj =

B) 32 JMHHMEH 3aKpeIUIEHBI U3AENMS, CyMMapHas prnoeMKoch
M3TOTOBJNIEHUS! KOTOPbIX PasiMyHa Ha GOJBUIMHCTBE MWIM Ha BCey
onepaunsx (7, # Ts # Ty # ... = T)). B nanHoM ciyyae uenecooﬁpasﬂq
YCTaHOBHTb Iy, = var, Vy,=var, C,, = const. ‘

KosnnuecrBo pabouux Mect B JaHHOM cllydae olpenensiercs I
dopmyne (3.41).

YacTHbIH TaKT A1 KAXIOTo j-T0O HAUMEHOBaHUS H3MIETHA OIpeae
Jisercs no opMmyrne 1

Fmj = CT" L
nn

(3.4}

CKopocTb ABHXEHHS KOHBEHEPa ONpPENeNIeTcs s KaXoro j-Ig
HauMMeHOBaHus uaienus no ¢dopMmyse

=0 (345

) 332 JMHHEH 3aKpeIUIEHbl M3JENUSA, CyMMapHas TPYAOEMKOCT]
HM3rOTOBJIEHHS KOTOPHIX pa3IMYHa Ha BCEX OMepalMsX, U3NETHU MEN
kue u serkue (T, # Tg = T, # ... # T). B 3TOM ciyyae uenecooﬁpasﬂq
YCTaHOBHMTb Iy, =var, V, =const, C,, =const, R, = const. (

Konunuecrso paﬁoqnx MECT B JJaHHOM CJIy4Yae OIIpenensieTcs nq
dopmyne (3.41).

YacTHbli TakT [ KOKIOTO j-TO HAMMEHOBAHMS H3IENHA ONpene:
nsiercs no dopmyne (3.44).

PutMm noroyHoit tuanu R, onpenensiercs no gopmyne

Ry =Fmj Pp (3.46

Tle p; — BeJMYMHA TPAHCIIOPTHOH NAPTHM MO j-My HAUMEHOBAHHMK
H3Jlennii, WT. (mondupaercs TaKoi pasMep MapTHH AeTaneif, 4ToOk
IPOU3BEJICHHAE €ro Ha YACTHBIIA TaKT IaBajio ONMHAKOBYIO BEIMUUHY)..

CxopocTth IBIKEHHS KOHBeiiepa omnpeliensierca B IaHHOM CITyyal
no dopmyrne

(3.47




Ko Bropoit rpynne KITH orHocsTcs: pasmep mapTuu IpeaMeToB
TpyAa (n;); IEPHOJ, YePENOBAHUA NapTHH aetaneH (R)); LHUTENbHOCTD
TexXHonoruyeckoro uukna (7).

Pa3Mep napTuu npeaMeToB j-rO HAMMEHOBaHHS OIMpPeIEIsIeTcs Mo
¢dpopmyne

00 - a,) T
ny <407 @) My (3.48)

@y - I

e I, — cpemHss JUINTENbHOCTD NPOCTOsI KAXIOro pabovero Mecra
[pH NEPEXOJIE C U3TOTOBJIEHUS NMAPTHH ORHOTO U3JIENIUS Ha H3rOTOB-
JAeHHE [PYroro M3ReNUs, MUH. '

BexmunHa Hp j 3ABUCHT OT (G)OPMBI OPraHHU3alMU CMEHBI 00BeKTOB
Ha muHuu. Paszmuaror nse ¢GopMbl cMeHBI O6BEKTOB Tpyna:
1) Ha paboynx MecTaX JTMHUHM He OCTABJIAETCS Iepexoasimii 3anen
0 j-M H3AENUAM, BCE 3alylleHHbIe U3AENUA BBIITYCKAIOTCH, TOrna
My=t,+ Q2C-1) ryy je1s (3.49)

rae f, — BpeMs Ha IepeHalalKy TUHUHU, MUH;
2) Ha pabouyx Mecrax OCTaercs 3aiel 110 KaKIOMY j~My HaHMEHO-
BaHMIO M3nenuit. B atom cinyyae Benmunua Il onpenensiercst mo

dpopmyne
=1, (3.50)
TIepron YepeaOBaHUSA NapTUii MPEAMETOB TPYA2 ONPeNeNIeTCs Mo
dopmyne

Rj=2Mp, (3.51)

rne 7T, — IUIaHOBBIH NEepHUOn BpeMeHH pabOThI IMHUH, AHH.

JInuTeabHOCTh TEXHONOTMYECKOTO IUKIA (BpeMs 3aHATOCTH I10-
TOYHON JIMHUM M3TOTOBJIEHHEM j-rO HAMMEHOBAHMS H3MENUS, CMe-
HBI) onpeaensierca 1o Gopmyrne

Ry Py +Iij

T, = 3.52
W 480 (3:52)
Ecim Hﬂi= 0, To
n: - rewi
T, =) ™ 3.53
ad 480 (3.53)
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Tunosble 3aaa4u € peweHuamm

3anava 3.1. ,
Ha ocHoge anexrpudeckoii cxeMsl siueiiku 2Y-3 BD1LIBM (puc. 3.1
M 3aBOACKMX HOPMAaTHBOB BPEMEHH HA BBLIMOJIHEHHE TEXHOIOIMYEC
HelleIMMBIX 3JIEMEHTOB orepauuii (Tabn. 3.1) crpoeXTHPOBATH IPOMU3:
BOZACTBEHHBIH Iponecc cOOpKH Sueiku 2V-3 ¢ npoJoDKUTENbHOCTE
BHITIOJTHEHUSA oOllepaluii, KpaTHONW TaKTy, I OpPraHU3alUM OIH
MPEIMETHOIN HEIPEePLIBHO-IIOTOYHON IMHUHM C UCITONB30BAHHEM Pac
NpeIeNUTENILHOTO KOHBEeEpa.
Tab6auua 3.
Hopmamucu 6PEMENU HA GLINOAHEHUC MEXHOA02UHECKU Hedeaumbix ’ﬂ
31eMeHmoe onepauui

oi(::;ﬁ" Conepxcamfe 3NEMEHTOB ONepaumi HIquHa(ﬂt:r;)’p:z:pe MEHH |
1 YCTaHOBUTH CONPOTURICHHE 0,20
2 YCTaHOBHMTB KOHAEHCATOP 0,26 i
3 YCTaHOBHTE JIAMITOBYIO MaHENb 0,56 ;
4 B3gTh 1 OTNOXHUTH ILIATY 0,07 i

R

PaccunTare KaleHIapHO-IUIAHOBbIE HOPMATHBHI OIHOIIPEAMET)
HOM HENpEPEIBHO-NIOTOYHOM JIMHUM, COCTABUTbL CHCTEMY alpeCcOBa;
HMUS sTYeeK KOHBeliepa 1o pabouyuM MECTaM U CTaHNapT-IUIaH OHI'IJ!

IIpousBoncTBeHHas mnporpaMma JauHuM (N,) paBHa 1400 urt
B cMeHy. Pexum paGoTel — onHocMeHHbIH. ITpomoimkurenbHOCT]
cMeHbl — 8 4. PermaMeHTHPOBaHHEIE NEpEPHIBbI Ha OTALIX — 30 Mu1
B cMeHy. Illar konBeitepa — 0,6 M. JluaMeTp MPHUBOAHOTO M HATSDK!
Horo 6apaGaHoB — 0,4 M. M31enns ¢ onepanuu Ha oIepanmio nepe
JIAI0TCsl MOLUTYYHO.

1

Pewenue

3.1.1. Pacuer 3ddexTnBHOTO dpoHma BpeMenn paborsr OHILI Be
nercs 1o dopMmyie

Fy= Fy-Tyep=8 - 60 — 30 = 450 mun,

rae F, — HoMuHanbHBINA GOHI BpeMEHH (IIPONOJLKUTENBHOCTh CME
HbI), MHH; T, — NPONOJDKMTENLHOCTb PEr/IaME HTUPOBAaHHBIX 1Epe
PHIBOB, MHUH.
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3.1.2. Taxt OHILI onpenensitercs no ¢opmyne (3.4)

+ 3.1.3. IIpoexTpoBaHKe NMPOU3BOACTBEHHOro mnpouecca cGop
a4eiku 2Y-3 ¢ Npomo/KMTENBHOCTBIO BHIMOJIHEHHMS oOnepauny
KpaTHoO# Wiu paBHO# TakTy (Tabn. 3.2). '

3.1.4. Pacyer konuyectBa pabGoyMx MecT BeAercs no ¢opmysn
(3.12). IoncrapnseM B 3Ty HoOpMyITy COOTBETCTBYIOIIME TAHHBIE Iif
TIepBOIi onepaluy M NojayvyaeM

C, = 0,63
1032

AHaNOTMYHO MPOM3BOMTCA PACyeT M0 BCEM OMNEPALHSM, a pe3yik
TAThl 3aHOCATCA B KOJIOHKH 5 ¥ 6 1a6m. 3.2.

=1,97 (G, npMHUMaeTCa paBHBIM 2).

3.1.5. Pacuer koadduumeHTa 3arpy3kd pabouMx MeCT Ha Ka
noit i-it onepaumn Benerca o dopmyine (3.13). IMoncrapisieM B 37
dopMyIry COOTBETCTBYIONIME NaHHBIE IO NEepBOii onepauml 1 10Ny}
yaeM

K,

1,97
=-2—=0,98.
2

AHIOTMYHO NMPOM3BOAATCA PacyeTHl MO BCEM OIepalusM, a pe
3y/bTaThl 3aHOCATCA B KOJIOHKY 7 Tabi. 3.2.

3.1.6. Pacuer ckopocTH IBIXEHHMS KOHBeiiepa NMpON3BONUICS et
dopmyne (3.15). IoxacrasnsieM B 31y GOPMYIy COOTBETCTBYIOLLMS
OaHHbIE M MOXyYaeM

V= :’362 =1,88 M/MHH.

3.1.7. OnpeneneHne nepHona pacnpencaHTEIbHOro KOHBeﬁep!
Benercs no cdopmyne (3.22). IMoacrasnseM B 3Ty GoOpMysTy COOTBET
CTBYIOLIIME HaHHBIC M IOJIy4aeM

I=HOK {2, 25, 23, 24, 25, 2, 21, 25, 5o} = 10.

ITepuon KoHBeiiepa HCIONb3yeTCs WIS ANPECOBAHMA HU3IeINiA H
auHuH. OH DOJXEH YKIAAbiBaThCS B MOJIHOM JJIMHE JIEHTHI Lie
YHCJIO pa3.




OnpeneiMB NepHon KOHBeiepa, NMPOM3BOUSAT Pa3METKY JICHTHI
KOHBEHEPa MO NEPHOMY NMyTeM HAHECEHHS Ha Hee UH(PPOBBIX MHIACK-
"~ coB CenyomuM obpasom (puc. 3.2).

[1{2]3[{4]5]6[7]8]9]10[11]12]13]14]ura]

Puc. 3.2. PaaMeTKa NIeHTH KOHBeltepa

R s it

; 3.1.8. CocraBpneHne CHCTEMBI apeCOBaHMS AUeeK KOHBeiepa no
- pabOYMM MeCTaM. 3akperieHue pa3sMeTOYHbLIX 3HAKOB 332 pabouynMmu
MecTaMu Beaetcs B TabnuyHou ¢opMme (Tabn. 3.3).

. Tabauya 3.3
Cucmema adpecosanun aueex kongetiepa no pabowum mecmam

o

Homep Yucno Homepa | Ynucno 3akpemnsieH- | 3HaKH, 3aKpervieH-
paGoumx MecT | paGouMx | HbIX 3HAKOB 3a Pa- | HBIE 33 paboyuM
ONCpatMA | ya onepaumm | Mect GOYNM MECTOM MECTOM
1 2 1 5 1, 357,09
2 5 2,4,6,8,10
2 2 3 5 1, 3,579
4 5 2,4,6,8 10
3 2 5 5 1,35,7,9
6 5 2,4,6,8, 10
4 2 7 5 L3579
8 5 2,4,6, 8,10
5 2 9 5 1,3,57,9
10 5 2,4,6, 8,10
6 2 11 5 L3579
12 5 2,4,6,8, 10
7 2 13 5 1,35 7,9
14 5 2,4,6, 8,10
8 2 15 5 1, 3,5,7,9
- 16 5 2,4,6,8, 10
9 5 17 2 1,6
18 2 2,7
19 2 3,8
20 2 4,9
L 21 2 5, 10
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3.1.9. Pacuer mmMHbI JIEHTH pacripeneJuTe]IbHOIO KOHBeiiepa.
Buavane no ¢opmyne (3.18) paccumthiBaeTca pabovass mIHHA
JIeHTbl KOHBeilepa 1

L,=21-0,6=12,6 m.
3areM 1o opmysie (3.21) pacCUNTHIBAaETCS MOJHAS JUIMHA JIEHTbI
L,=2-12,6 +3,14.0,4 =26,456 m.

Tak Kak y Hac pacnpeleauTe/IbHbIA KOHBelep, B JIEHTE NOJDKHO!
VKJIaABIBAaTbCA LieSioe Yuciio nepuonoB. [Tosromy onpenenseM dYucio
MOBTOPEHHUI Nepuona

[‘[L.nlo = 12_06_’5% =44 (npuanmaercs. K = 5), 3

torma K-IT-/, =5-10-0,6 =30 m.
D10 yIOBJIETBOPSET YCIOBHIO:

26,456 < 30.

CreoBaTesIbHO, NOJIHASH JUTHHA JIEHTHI paclpeeuTeIbBHOro KOH-!
peiiepa npuHuUMaercs paBHoil 30 M.

Hicxons u3 monHoil UTMHBI JIEHTHI KOHBeiiepa Koppex'mpyercﬂ{
mar KoHBeiepa. ITocne pacueroB oH cocrabiseT 0,684 M.

3.1.10. Moctpoenne crangapr-riana OHIUI u pacyer anwrens-|
HOCTH NPOM3BOACTBEHHOrO 1IMKJIa HPOBOAATCH IpadUUeCKHMM METO-.
noM. CtaHnapT-miaH paboThl IMHMM NpeacTaBleH Ha puc. 3.3. i

ITpono/oKUTeNbHOCT MPOMU3BOACTBEHHOrO LIHKJIa — OTPE30K Bpe-
MeHH OT IOCTYIUJICHHs MpeaMeTa Tpylda Ha MEPBYIO ONepalMio mo-
TOYHOI JIMHHUH 10 BEIXOJIA ero ¢ nocneaHei onepauun. OHa onpene-
JIfeTcs Mo craHaapr-IviaHy (cM. puc. 3.3) wmm no ¢dopmyne (3.33)

fy=(2-21-1)0,32=13,12 Mun.

3.1.11. Pacuer 3anenoB. Ha OHILI co3maioTcst BHyTpHIHHEHHBIE
3a1eJbl TpeX BUIOB: TEXHOJIOTHYECKHE, TPAHCIIOPTHBIE M PE3ePBHEIE.

Pacuer BeJITMYMHEI TEXHONOTHYECKOro 3ajie/ia py NOLITYYHOH 1e-
penavye oOpabaTriBaeMbIX u3nenuii Bexerca 1o dopmyne (3.27)

Zy=1-21=21 mr.
PacueT BeJIMMMHBI TPAHCHOPTHOTO 3azesa Begercs rno dopmyre (3.28)
Zy,=21-1=20 wr.

PSP SN SIS Y
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|
Pacuer BeJIMYMHBI CTPaxoBOTo 3alejia. YUMTHIBas, yTo paboumd
MeCTa UMEIOT BLICOKMIT KO3 hDHUUMEHT 3arpy3KH, CpeaHss BEJIMYUH:
KOToporo Goublile eAMHHLIbI, pa3Mep CTPaXOBOTO 3ajle/ia MPHHUMae
4 % OT CMEHHOro 3aiaHMs:

Z ey = 1400 - 0,04 = 56 wrr.

OG1uas BeMYMHa BHYTPWIMHENHOrO 3azie/1a onpenesiercs rno ¢op
Mmyse (3.30)

PP S WP

Zys=21 + 20 + 56 = 97 w.

~ 3.1.12. Pacyer BenHuHHbI HE3aBEpIICHHOTO NMPOU3BOACTBA Benerl

ca no cdopmyine (3.31) ,
i

H=97- 58 _s5u. |

2-60 !

3.1.13. Pacuert yacoBoit npoussoaurenbHoctd OHILJ Benercs nc,
dbopmyne (3.23).

’3 ey - 60 =187 wr/u. :

3anaua 3.2.

COopka u3nenusi NPOM3BONUTCA Ha MIOTOYHOM JIMHUH, ocnameng
HOil paboymM KOHBEHEpOM MyIbCHpYKOIIEro AeicTBus. [nutenn:
HOCTb TEXHOJOTMYEeCKOro MKJIa cOOpKM M3IeNus Ha KOHBeitepe —
36 MuH. CkopocTb ABMXEHMSI KOHBeliepa — 6 M/MHH. Bpems nepe:
MEILEHHS U3NENNd C OQHOIo paboyero MecTa Ha Apyroe B ISThb pa;
MeHbllle BpeMEHH BHITIONHEHMs Kaxnoi onepaumu. IHar KoHgeite:
pa — 1,8 M. Panguychl npuBOIHOIO ¥ HaTsxHOro 6apabaros — 0,3 M
Pexnm pabGorbl moTouHo# MuHUM — ABYXCMEeHHbI. [Iponomkutens
HOCTb pabouyeii cMeHbH — 8 4. PernaMeHTHPOBAHHbIE NMEPEPHIBLI Hi
oTabIX — 30 MHH B CMEHY.

OnpenenuTb TakT MOTOYHOM JIMHAM, YUCJIO PaBOYMX MECT Ha JIH
HHH, JUTHHY paboueli yacTH KOHBeliepa M BCEil 3aMKHYTO# JIECHTH
HpPOrpaMMy BBITTYCKa M3[E/IMi 38 CYTKH.

Pewenue

3.2.1. Bpems nepeMelieHus H3IEUs C OqHOro paboyero MecTa H:
Ipyroe Haxogutcsa U3 ¢opmyinnl (3.16)




3.2.2. Pacyer BpeMeHH BbIMOJIHEHMS KAXKAOU i-# omepauuu Be-
JeTcs 1o crenywoleit popMyne:

fon=tp-5=0,3-5=1,5 MuH.
3.2.3. Pacuet TaKTa NOTOYHOI JUHUHU NMYJIbCUPYIOLETo AeHCTBUA
penerca o popmyne (3.8)
rog=15+03=1,8 mun.
3.2.4. Pacuer KonuyecTBa paboyux MecT Ha NOTOYHOM JTHHUH Be-
aerca o dopmyne (3.12)

C, = % = 20 paboyux mecr.

Y

3.2.5. Pacuer paGoueii muHbI JEHTH KOHBeiiepa BeneTcs no ¢dop-
myne (3.18)

L,=20-1,8=36mMm.

3.2.6. PacueTt moiHoO# JUTHHBI IEHTH KOHBeliepa Begercs no ¢op-

myne (3.21)
L,=2-36+3,14.2.0,3=73,884 m.

3.2.7. CyroyHas mporpamMma BbIIyCKa u3aenuii Haxonaurcs u3 ¢op-
Mmynsl (3.4) .
F, _28- 60 - 30)
T 1,8

Ny = =500 m.

3anaua 3.3.

Ha OITIL (npsamorouyHoii) o6pabareiraeTcst KpoHuITeifH, TexHo-
JIOTMYECKHII NMPOLECC COCTOUT M3 4 onepalliii: TOKapHO#i, CBepIIb-
Hoi1, ¢pesepHOit U LUTHOBANTBHOM. JIIHTENBHOCTD ONEepaluy COOT-
BETCTBEHHO coctaBiisier. #=1,9; &, =1,1; 5 =2,1; #=1,3 Mun.
MecsriHas nporpamma cocrasiser 12 600 wr. B Mecaue 21 paGounit
IeHb. PexxuM paGoTsl JIMHUM — JBYXCMEHHEINA. [Ipoao/DKUTeIBHOCTD
paboueit cmedbl — 8 4. [Tepuon o6opora muHuM — 0,5 cMeHel. bpak
Ha OnepalugX OTCYTCTBYeT.

Onpefe/MTh TAKT JIMHUY, YHCI0 pabodYMX MECT M MX 3arpy3Ky, KO-
JIMYECTBO pPabOYHX-OIlepaTOpOB; COCTABUTh Ipaduk perjraMeHTalMyu
paGoTrbl paboynx MecT u pabourx-oneparopoB Ha JMHUH (TIOCTPOUTH
craHaapr-1wiaH pabotet OITILI); paccuuTaTh BeIUMMHY MEXONepaly-
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OHHBIX OGOPOTHBIX 3a/Ie/IOB ¥ [MOCTPOUTh IpadMK MX ABIKEHHS; pac-
CYMTATh BEJIMMUHY MeXOMepallMOHHbIX 0GOPOTHBIX 3al€I0B H Oorpe/e-
JIMTh BEJIMYMHY CpeIHero oGOpOTHOIO 3aieia Ha JHUHMM, PacCUMTATh
BEJIMYMHY HE3aBEPLICHHONO NPOMU3BONCTBA; ONPEACIUTD JUIMTEILHOCTD
HPOU3BOACTBEHHOIO 1MK/Ia 06pabOTKM napTUM JeTaiei.

Pewenue

3.3.1. TIporpaMMa BEINTyCKa 3a riepuod o0opora JTHHUH, PaBHBIM
0,5 cMeHBbI, COCTaRJISIET
_ 12600
21-2-2
3.3.2. Pacyer takTa OITILI Benercs mo dopmyne (3.4)
i 8-05-60
P 150
3.3.3. Pacyer kojmyectBa pabouymx Mect Bemerca 1no ¢opmysne

(3.12). Honcrasnsgem B 31y GOPMYITYy COOTBETCTBYIOLINE JaHHLIE 11O
neproii onepauuy ¥ nojiny4yaem

p = i:—z =119 (nputumaem C,= 2 paGounx mecra).

AHAIOIHYHO TIPOM3BOSATCH PacyeThl MO BCEM OMepallusaM, a pe-
3y/IbTAThl 38HOCATCA B KOJIOHKH 5 1 6 puc. 3.4.

N, 150 1

=16 'MHH/IJ.IT.

C

3.3.4. Pacuet koadduiineHTa 3arpy3Ku pabouux MecT BeIeTcs 1o
dbopmyne (3.13). IToacrasnseM B 3Ty hopMyy JaHHBIE, MOYYEHHbIE:
B pesynbraTe pacuera no ¢dopmyie (3.12), u g nepBoii onepauuu
nojiydyaeMm ' .

K,

1,19
=== (0,6
2

AHaNoOru4yHo pac4yeT NMPON3BOAUTCSA ITO BCEM OICpaALNAM.

3.3.5. CocraBnenne rpaduka-pernaMeHTa paboTel paboymx Mect
¥ pabo4YnXx-0MNepaTopoR, T.e. CTAaHIAPT-IUIaHA.

CranpapTt-1U1aH crpourcs B opme tabmuitsl (puc. 3.4), B KOTOpylo
33HOCATCS BCE OIepallKi TEXHOMOTMYECKOro NMpoLecca 1 HOPMEI Bpe-
MeHH Ha MX BHITIOJIHEHHe; MIPOCTARIISIETCH TAKT MTOTOKA M YHUCIOo pabo-
YMX MECT 110 KXKIOi onepaliy (pacyeTHOE U MPUHATOE) U B LIEJIOM 110
JIMHUH; CTPOUTCA rpaduk paboThl 060pynoBaHus Ha KXo Oonepanuu
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B COOTBETCTBMM C €I'0 3arpy3KOii; pacCUMTRIBaeTCSl HeoOXxomumoe KO-
JIMYECTBO PabOYMX-ONEPaTOPOB HA KAXKIOH Omepalyyd M CTPOMTCH
rpadpMK periaMeHTaluuM MX TPyAa Ha JIMHUM ITyTeM noadopa pabor
(KaK 3TO MOKa3aHO Ha BTOPOM, TPEThEM, IISITOM M 1IECTOM pabouMX.
MECTax); OoIpeneyndcrcsl OKOHYaTeNbHas! YMCIEHHOCTb paboyux-orne-
paTopoB, paboTalOIMX HA JIMHUH; MPHCBAMBAIOTC paboOYUM HOMEpa
Wi OyKBEHHbIE MHIEKChI M YCTAHABIMBAETCS TMOPSIAOK OOCIYyXHUBa-
HUS paboymx MecT.

TToce NpoBeaeHMs perTaMeHTallMH TPYAA BUIHO, YTO Ha JINHUK
HeoOxoxuMo uMeTh 4 pabouMX-ONepaTOPOB B CMEHY.

3.3.6. Pacuer cnmco4HO# YMCIEHHOCTH pabouMX-ONepaTopoB, He-,
0OXOOMMBIX I paGOTH B 1B CMEHBI: :

Y=4-2-1,1=9 yen.

3.3.7. Pacyer MexonepauHOHHBIX OGOPOTHBIX 3alleIOB NMPOU3BO-
nutea no cranpapr-tiady OITITJT mexny Kaxmoit mapoit CMEXHBIX'
onepauuii mo ¢opmyne (3.36). PekomeHayetTcs BecTH pacuer ofo-
POTHBIX 3aliesioB B TaGnuyuHoit dopme (Tadn. 3.4). ‘

Tabauya 3.4

Pacuem mexconepauuonnoix 060pomusix 3ades06
JITUTeILHOCTD IMnowans |
r‘;l:c:;ue YacTHOTO Pacuyer 3anenos, wrT. 3MMop,
PHOIB! Tepuona, MUH ReT./MHH
Mexuy 1-it 1 2-it onepaumsaMu
T, 45,6 , _436-2_ 456-1_ 1938
Z, 19 i
T, 120 7 = 120-1 120- 1__46 2760
A CRR ¥
T, 74,4 w 7441 7440 9 1450
Hroro 6148
Mexny 2-it-u 3-it onepaunaMu
T, 165,6 , _1656-1 1656-1 _ 5879
2,3 ———‘L 1 "-———21 +71
T, 74,4 y _474-0_744-2 2641
Z34 N T 71
HToro 8520
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Oxonvanue maba. 3.4

JUMTEIHOCTD TInowans
qacﬂ;ue YacTHOro Pacuer 3a/1¢JIOB, 1UT. IMniop,
MEPHOIE | 1 epyona, MuH IeT./MUH

, Mexny 2-it 1 4-it onepaunaMu

T, 45,6 _456-2 456-1_ 1140
2’4 ———21 ———‘],3 +22

T, 120 . 120-1 120-1 o 2160
s ————-2 N —————L3 36

T, 74,4 w _144-1_744-0 ' 522
4 = ——-——2 ] —1,3 +14

HToro 3821

Bcero| 18489

IMocne pacuera BeTMYHHBI MEXOTEPALIMOHHBIX OOOPOTHLIX 3a1e-
JIOB CTpOATCS rpadMKH M3MEHEHMs 3aleNI0B (MIOphl ABUXKEHMS 3a-
IEJIOB) 1O KaXIO¥ rmape CMeXHBIX onepauuii 3a nepuox 06opora Ju-
HuH (puc. 3.5).

3.3.8. Pacuer miowaneit smop OGOPOTHHIX 3aiejOB BENETCS O
puc. 3.5, a peayneraThl 3aHocATCA B Ta6. 3.4. Pacuer nnowaneit smop
oGOPOTHEIX 3alle/IoB HEOOXOAMM UL pacyeTa CpelHeil BeTHYMHBI
MeXOMepalMOHHBIX OGOPOTHHIX 3alleJIOB MEXAY KAXKAOI mapoi cMex-
HBIX OTNEpaLKii U B 1EJOM IO JIMHUMK.

3.3.9. Pacuer cpenHeii BETMYHUHBI MEXOTEPALIMOHHLIX 060POTHBIX
3alieJIOB B LI€JIOM IO JIMHUHK BegeTca mo dopmyne (3.38)

_ 18 489
-6 7740
3.3.10. Pacuer cpenseii BeTMYHHBI HeaaBépmeHHoro MPOU3BOJCT-

Ba B HOpMouacax 6e3 ydyera 3aTpaT Tpyaa B NMpPEAbIAYIIMX Liexax ocy-
wectBasercs mo ¢opmyne (3.31)

H=n(@4
3. 60

3.3.11. Pacuet uIMTETBHOCTH MPON3BOACTBEHHOTO LIMKJA BEAETCS
no ¢opmyne (3.39)

1,=77-1,6=123,2 Mua = 2,05 4.

=77 wr

+ 0) =4] H.-y.
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3anava 3.4.

Paccunratb KITH 1 moctpours cranaapr-rian MHILI ucxons
§3 CIEAYIOIUMX AaHHBIX:

a) OXMH U3 GJIOKOB NATH pa3NMyHBIX u3nenuii (A, b, B, I, [I) nme-
eT 3HAYUTEIIBHOE KOHCTPYKTHBHOE CXOACTBO M MOXeET OBITh COOpaH
N0 THIIOBOMY TEXHOJIOTHYEeCKOMY mpoueccy (Tadn. 3.5);

6) y4acTox cOOpPKM M MOHTaXxa OJIOKOB paGoTaeT B ABE CMEHHI,
npOLOKHUTENBHOCTh paboyeit cMeHbl — 8 4, KOMHYeCTBO pabouymx
aHelt — 22;

B) CPEIHSAS UIMTEILBHOCTh HAJNIAAKH OAHOro pabouero mMecra —
20 MUH; '

T) ZOMYCTUMBIH MPOLICHT NMOTEph paboyero BpeMeHHM Ha NMPOCTOU
paGOYMX MECT NPHU CMEHE MAPTHH NpeaMeToB Tpysa — 2 %; -

1) MeCSTYHAs IIpOrpaMMa BBIITYcKa 1o m3aeamnsaM A = 6000, 5 = 3000,
B =3600, I = 5500, 7 = 1000 urr.;

e) uiar xoHBeiiepa — 0,7 m.

Tabauya 3.5
Texnosozunecxuii npouecc cbopxu 610x06 usdesuii
HopMbl BpeMeHH Ha OTIepaliuio, MUH Konuuect-

Homep BO

onepauuu A B B r P § pabounx

MeCT
1 1,60 2,10 2,20 2,80 2,50 2
2 1,50 2,00 2,30 2,80 2,40 2
3 0,82 1,05 1,15 1,35 1,25 1
4 0,82 1,05 1,15 1,35 1,25 1
5 2,40 3,17 3,27 4,00 3,55 3
6 0,82 1,05 1,15 1,35 1,15 1
7 0,82 1,05 1,15 1,35 1,15 1
8 0,82 0,95 1,05 1,35 1,15 1
Urtoro| 9,60 12,42 13,42 16,35 14,40 12
Pewenue

3.4.1. Pacyer cymmapHoii Tpynoemkocry uanesmit (T)) segercs B Tab-
myHo# ¢opme (cM. Tab. 3.5). W3 pacyera BumHO, yro Ty = Tp= Tp= T
CnepoBaTtenbHO, BHIOMpaeM BapHaHT PaGOThl TMHUHM C Pa3TMYHBIMK
YaCTHHIMU TaKTaMHU BRLIMYCKa OJIOKOB NMpH HEM3MEHHOM OOLUEM KO-
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JNyecTBe PaGOUMX MECT M M3MEHSIOLUEHCS CKOPOCTHIO ABUXEHHST
Konseiiepa (C = const, 7y = var, ¥V, =var).

3.4.2. PacueT HEOGXOAMMOTrO KOJTHYECTBA PabOUYMX MECT Bene'rcs{
no ¢opmyne (3.41): ;
C, = (6000 - 9,6 + 3000 - 12,42 +3600 - 13,42 + 5500 - 16,35 +

2
1000.144)/22.8.211 —— [=123.
¥ ’)/2 ( 100)

Ipunumaem G, = 12 pabounx MecT. .
3.4.3. Pacuer 4acTHbIX TAKTOB MO KaXAOMY M3EJHIO j-TO HauMe-:
HoBaHMs BeneTcsa no dopmyne (3.44) :

9,6 . 12,42 )
M A ='I'2— =0’8’ h"nb ="12_ =1:04,

13,42 16,35 .
M B ='—12— =1,12; Kmrl =—1’§— =l,35,

hm g = 1—;'—;- =1,2 MMH/1LT.

3.4.4. Pacuer CKOpOCTH ABIDXKEHHsT KOHBEEPa VISl KaXI0T0 u3e-
JIMSE j-rO HaMMEHOBaHMS nmpon3soauTcd no dopmyne (3.45)
0,7 0,7
Vg =——==088; V.. 5 =—=067
mi A 08 m b 1.04

b b

0,7 0,7
=..’_ = 6 N =_._,_ = 2'
Vi 5 1,12 063 Vinr 1,35 052

Vo = -(12’% = 0,58 M/MHH.

>

3.4.5. Onpenenenue cpeaHeil JIMTENBHOCTH NMPOCTOSE KAXAOTO pa-
Houero Mecta nmpu cMeHe uanenust. Pacuer senercst mo opmyine (3.49)

IIDA=20 +2.12.1,04 =44,96 mMuH;
HP5=2O +2-12-1,12=46,88 mun;
Hp3=20 +2.12-1,35=52,40 mun;
Hl’r= 20 +2-12-1,20=48,80 mMumx;
II,;=20 +2-12-0,80 = 39,20 mun.
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3.4.6. PacyeT pa3Mepa nmapTHMU M3NENHS j-TO HAMMEHOBaHMS Be-
nercs no dopmyne (3.48)

ng = @5—2())—;41-9—6 = 2754 wr. (npunnMaercs n, = 3000 wrT.);
ng = m{f—mﬂ = 2209 wrr. (npuHnMaeTtcst ng= 3000 wr.);
ng = 900—2_?1—522’4—0 = 2902 wT. (mpuHnMaetcs ng= 3000 wr.);
nr = (10.;2_%?3:8—’80 =1772 wrr. (npunnMaercst np= 2750 wr.);
ny =QQOT-_1%-)—2§O9’—20 =1600 wr. (npunumaercsa ny= 1000 wrr.).

3.4.7. PacyeT nepMOAMYHOCTH YepeOBaHHS NMApTHH U3LENUii Be-
aercst mo opmyne (3.51)
' _22-3000 _

5 ———-—-—3000 22 nus;

223600 ,

B = 3g00 - 2R

_22750_

T =75500 ’
22 -1000

= =22 s,

A="000 M

3.4.8. PacyeT JIHTENILHOCTH TEXHOJIOTHYECKOrO LMKJIA KAXIOro
u3Ienns j-ro HAaMMeHoBaHus Beaercs o dopmyne (3.52):

_3000- 08 + 44,96

L) 430 =3, cMm;
ts = 3000 - 1,;);0+ 46,88 _ 6,6 cM:
tup = 3000 - 1:;1320+ 52,40 _ 85 o
tur = 2750 - lfSSO+ 48,80 _ 78 oM:-
tur = 1000 - 1’42300+ 3920 _, 5 o,
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3.4.9. lloctpoenne cranpapr-rwtana MHILI. Crannapr-uiad crpo-
HTCA HA NEPHO, PaBHbI HAMGOJBLIEMY MEpPHOLY YepelOBaHHs NTapTUER
H3Ienii, Ho OOLIYHO HE GoJiee YeM HAa ONMH Mecsll. B HallleM ciryyat
CTaHAapT-IUIaH CTpoMTCA Ha 22 pabouux xua (puc. 3.6).

3aaaum AAs peweHus

3anava 3.5.

Bec oOpaGarriBaemoit metamn B — 0,38 kr. Pexxum paGoThl M-
HUM — IByXcMeHHBINA. [TpoaomxurensHOCTh OMHON CMeHb — 8 4
Takr noroka — 1,04 mun/urr. HopMbl IITYYHOPO BpEMEHM U KONU-
4YeCTBO CTAaHKOB 1O oOnepauusiM o6paboTKu netaiu B mpuseneHb
B Tab1. 3.6.

BriGop mepmona oOCAyXHBaHUSA JMHUK 3aBUCUT OT BeJIMYMHE
1 Beca obpabGaTeiBaemoii getanu (tabn. 3.7).

Onpenenuth HOPMAaTHBHBIE YPOBHM BHYTPMJIMHEHHEBIX 3alesiol
JIMHUM MEXaHHYecKoi oOpaGoTku aeTanu B, BeTMYHHY BbIpabOTKI
no omepauusiM o6pabotku geraneit B. IMocTpouTbh craHmapr-IUIar
paboThl IMHUHK N0 MEXAaHMYECKO# 00paboTke meraneit B.

Tabauya 3.
Hexoonvie dannvie 018 pacwemos
- HopMa wrryyHoro
orep| | onepam | crankon (G | oM (.| 0T
1 TokapHas 1 4 4,2 4
2  |TokapHas 2 1 0,9 4
3  |Tokapuas 3 4 3,8 4
4 CaepmutbHag 1 1 0,8 3
5 CsepmuibHas 2 1 0,9 3
6 |®pesepHas 1 1,0 3
7 IIInndpopanbHas 4 3,3 4
8 |Tokapuas 4 1 1,1 5
9 CeepnunbHas 3 1 1,1 4
10 Hapesanue pe3pbn 1 0,75 4
11 CeepmwibHag 4 1 0,7 4
12 CsepnunbHas 5 1 1,0 4

w
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Ta6auya 3.7
Buibop nepuoda o6cayncueanus nomounoi AUHUY v
IIponomkuTeIsHOCTD
BemmuuHa netanu | [IpuMepHBiit Bec neTanu, Kr| TNeprHoAa o6CayXuBaHUs
(To), CMEH
1. OueHb KpymHEIe Cssiire 20 0,1-0,2
2. Kpynunie 15-20 0,3—0,5
3. Cpeanue 3~15 0,5-1,0
4, Menxue 1-3 1,0—1,5
5. OyeHb Menkue Menee 1 1,0—-2,0
3anaua 3.6.

C6opka 6110Kka npudopa OCyLIECTBIISIETCSE HAa HENPepPbIBHO-MOTOY-
HOI JIMHMM, OCHALIEHHO! pacnpelenTeNbHbIM: (HepabounM) KOH-
peifepom. Illar konseitepa — 1,2 M. Panuycsl npuBOogHOTO X HATSXK-
Horo 6apa6aHoB — 0,38 M. IIporpamma BhInycka 6;10koB — 375 wrr.
B CYTKU. PexuM paGoThl IMHUM — OBYXCMEHHBIA. IIpoaospkuTenn-
HOCTb OfIHO¥ CMeHBbI — 8 4. PernaMeHTHPOBaHHEIE TlepephiBbI HA OT-
aeIX — 30 MHH B cMeHy. TexHoOrHuecKuii nmpouecc c6opku 610Ka
COCTOMT M3 JEBATH OTlepaLikii, HOpMbI BpeMEHM KOTOPHIX COOTBETCT-
BEHHO COCTAaBIANT 1, =4,8; 1,=2,4; 1;=4,8; 1,=9,6; t;=2,4; 1,=4,8;
,=24; t3=1,2; ty=2,4 MuH. BpeMa Ha cHSITHe U yCTaHOBKY 0/10Ka
Ha IUIOLIANKY KOHBeliepa YYTEHO B HOpMax BPEMEHM TEXHOJIOTHYe-
CKOTO MpoLiecca.

OnpenenuTth TAaKT MOTOKA, YUCIO paboYMX MECT HAa KaXIOi# ome-
pallMM ¥ Ha Bce#l MOTOYHOM JIMHMUHK, CKOPOCTD JBUXKEHHST KOHBEHepa,
UnHy paboueii 4YacTH 1 BCel 3aMKHYTOH JIEHTH KOHBelepa; cocTa-
BUTb CUCTEMY alipeCOBaHMs siueeK KOHBeilepa C 3aKperUieHueM HO-
MepoB 3a paboYMMHM; NOCTPOUTH CTAHAAPT-TUIAH M pacCYMTATh [UIU-
TENBHOCTh MPOM3BOACTBEHHOIO LIMKJIA; PACCYUUTATh pa3Mep BHYTPH-
JIMHEMHBIX 3alIeJIOB U He3aBEpIIEHHOTO NMPOM3BOACTBA.

3apava 3.7.

C6opka 610Ka Mpou3BOAMTCA HA paboueM KOHBelepe HelpephiB-
Horo aeficteus. [Har xonpeitepa — 1,5 M. [iluaMeTpsl MpUBOAHOTO U
HaTsxHoro 6apabatoB — 0,4 M. TexHONOTMYECKHi NpoLiecc COOPKH
6/10Ka COCTOMT M3 BOCBMM OINepalinii, HODMbI BpeMEHH KOTOPHIX
(C yyeToM BpeMeHM BO3BpAlIeHHS Ha MCXOMHOE MECTO) COCTARJIAIOT:
h=36;4=72;t=54;1=90; ts=1,8; t,=5,4; ,=3,6; 13=7,2 MuH.
Ilporpamma Bhimycka 3a cyTku — 500 61okoB. Pexum paboThl mo-
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TOYHOM JIMHMHM — ABYXCMEHHBIA, no 8 4. PernmaMeHTHpyeMBbIe nepe-
pHIBBI Ha OTABIX — 30 MHH B CMEHYy.

OnpenenuTs TakT NMOTOKA, YUCIO paboYyMX MECT Ha OIepauusax
¥ Ha BCeil MOTOYHOM JIMHMH; IUTHHY paGoueil 30HbI KaXI0i onepa-
MM U Bceit paboyelt yacTu ITOTOYHON NHUHMM; MIMHY 3aMKHYTOM
JIEHTHI KOHBelepa; CKOpOCThb ABWOKEHHS! KOHBeepa; pa3Mep 3aleJioB
¥ HE3aBEpUIEHHOE NMPOM3BOACTBO; JUIMTENLHOCTh TEXHOJOTHYECKOIO
uukna cbopku 610Ka Ha KOHBelepe.

3anaua 3.8.

Ha npeprIBHO MOTOYHOI 1MHUM o6pabaThiBaeTcs mecTepHs. Tex-
HOJIOTHYECKMI Mpoliecc 06paGoTKH neTaneit COCTOUT U3 LIECTH OIe-
paumii, HOpMBl BPEMEHHM KOTOPBIX COOTBETCTBEHHO COCTaBJSAIOT:
n=13,25; ,=1,5; =3,5; 14,=5,25; t5=2,5; t;=3,5 mun. Ilporpam-
Ma BBITYCKa 33 CyTKM — 250 wrr. Pexmm paGoTel IMHMM — JBYX-
cMeHHbIi. TIpomomxuTenbHOCTL pa6oyeit cMeHbl — 8 u.

OnpenenuTs TaKT MOTOYHOM JIMHUM; YUCIO pabOYMX MECT Ha Ka-
KIOH OMnepaliMy M B LIEJIOM Ha JIMHUHU; KO3(DOUIUEHT 3arpy3Ku pa-
60YMX MECT; YHUCITO paGoYMX-ONepaTopoOB; COCTABHThL rpaduK-peria-
MeHT paGoTel paGoumx MecT M pabouyMx-OnepaTopoB Ha JIMHUM,;
pPaccYUTaTh BEMYMHY OGOPOTHEIX 3a[€JI0OB M TIOCTPOUTH rpadMK MX
HU3MEHEHHUIA; pacCYMTaTh IUIOIIAAb SITIOP ABHKEHHS 3a]1€JI0B M Cpel-
HIOIO BEJTUYMHY OGOPOTHBIX 3a€JI0B Ha IMHUM, PACCUMTATh BEJIUYH-
HY HE€3aBEpUIEHHOI'O NPOU3BOACTBA; ONPENEINTh JUTHTEJIBHOCTD TeX-
HOJIOTMYECKOrO LHKAa 06paGoTKU 1mIecTepHH Ha NOTOYHOI JTHHHH.

3anava 3.9. :

Ha nepeMeHHO-nI0TOYHOI MTMHKMM 00pabaThIBaIOTCA AeTanu A u B.
TlporpaMMa BHIITycKa JeTajieii 3a MeCsl COOTBETCTBEHHO COCTABJISET
N, =1500 wr. u Ny =2500 wr. CyMMapHasi TpyaoeMKoCTh 06pa-
6otku n3nenus A coctapinser 40 MuH, u3genust B — 35 muH. Pexum
paGoThl IMHMM — AByCMEHHBIN. IIponomkurensHOCTL paGoyeit cme-
Hbl — 8 4. Yucno pabounx aueit B mecaue — 21. Ilorepn paGouero
BPEMEHM Ha NEPeHANANKY JIMHUU — S5 % OT JUIMTENLHOCTH CMEHHL.
IHar xouseiiepa — 1,1 M. CpenHsist JIMTENBHOCTh HAJNAAKH ONHOrO
paGoyero mMecta — 25 MUH.

Paccuurars nepsyio u sropyio rpynnel KITH u noctpouts cran-
napr-1uiaH paborst MHIUI.

3agava 3.10.
Ha nepeMeHHO-TIOTOYHO# NMHUK 006pabaThiBalOTCA AeTanu A, B,
C, D. CyMmapHasi TpyAOEMKOCTb 06pabOTKH JeTajieif COOTBETCTBEH-
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HO cocTasisgeT 40, 50, 50 n 30 mun. Ilporpamma Bhinycka aetanei 3a
Mecau cooTBeTcTBeHHO 2500, 2000, 3000 1 3500 urr. Pexxum paboTsl
JUHUM — nByxXcMeHHBIA. TlpomommkurenbHocTh paGoueit cMeHB —
8 4. Yucno pabouux aHelt B Mecaue — 22. Ilorepu BpeMeHH Ha nepe-
Hanaaky obopynoanuss — 6 %. Illar konseiiepa — 1,2 M. CpenHsst
JUITMTEJIbHOCTh HANAIKN OMHOro paGouero mecta — 20 MHH. '

Paccuntath nepsyio u Bropyio rpynmny KITH u mocTpouth cTaH-
JapT-TuiaH pa6orst MHILIL.

3apaya 3.11.

JUIMTENIbHOCTE TEXHOJNIOTHYECKOrO HMKIAa COOpKH M3Ie/us Ha Io-
TOYHOM JIMHUM, OCHAILICHHOI paboYMM ITyILCUPYIOUIUM KOHBEHEPOM,
cocrasiaseT 80 muH. Uncno pabounx Mect Ha iMHuM — 20. JlnuTenb-
HOCTDb BHITIOJIHEHHA KAXHOM onepanny Ha paboueMm mecte — 3,5 MHH.
Pexum paGoTel TMHUKM — ABYXCMEHHBIH, no 8§ 4. PernameHTHpoBaH-
Hble NnepephbiBEL Ha OTAbIX — 30 MUH B CMEHY.

OnpeneuThb TaKT NOTOKA, BpeMsI NEpEeMELLICHUS U3IEJINS C OHO-
ro pabouero MecTa Ha Apyroe, BhIITYCK M3ACNIUIA 32 CYTKU.

3apaya 3.12.

TToroyHas JIMHUSA, OCHalleHHas paGoYnM MyJIbCHPYIOLUUM KOHBEH-
€poM, MMeeT CIeVIOLMe AaHHble: Har KoHseiiepa — 1,1 M, ckopocTth
JIBIDKCHHS JIEHTHI KOHBEHepa — 4 M/MUH, paXyuychl NPUBOIHOIO U Ha-
TsXHOro GapabaHop — 0,44 M. JIJIMTENBHOCTD TEXHOJOTHYECKOTO
LIMKJIa M3TOTOBJIEHUS U3NENHS Ha XOHBeilepe — 61,6 MMH, BpeMs
BHINIOJIHEHMSL KaXA0M onepanuu Ha pabouyem Mecte B 10 pa3 6onbiue
BpeMeHHM NnepeMellieHns M3nenus ¢ ogHoro paboyero Mecta Ha Jpy-
roe. JIunus paboraet B 1Be CMEHBI MO 8 4. PeriaMeHTUPOBaHHBIE TIE-
pepbiBH — 30 MHH B CMEHY.

OnpeneauTb TaKT NOTOKA, YUCIO pabOYUX MECT HA JIMHUH, JUIMHY
paboueit yacTu M BCei 3aMKHYTOM JIEHTHI KOHBeEMepa, BhITYCK U3ae-
JIMH 32 CYTKHM.
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Tema 4. Opranuzaums rnb6kxoro
aBTOMaTM3MPOBAHHOIO MPOM3BOACTBA

B 2T0it TeMe MpuBeIeHa 3a1a4a, B KOTOPOi pacCMaTpMBaeTCs MC-
NONbL30BaHUE ANTLTEPHATUBHEIX NIPOEKTOB OPraHM3ALIMM NPOU3BOACT~
Ba — NPOCTOro TPaAMLMOHHOIO M THOKOro aBTOMAaTH3MPOBAHHOIO.

I'm6Koe aBTOMaTU3NPOBAHHOE NPOU3BOACTBO — 3TO TAKOE NPOM3-
BOACTBO, KOTOPOE IO3BOJISET 3@ KOPOTKOE BpeMsi M NPY MUHHUMAaJTb-
HBIX 3aTpaTax Ha TOM Xe¢ 06OpylOBaHUH, HE MIPephIBas NMPOU3BOACT-
BEHHOIO TNpOlIECCa M HE OCTaHaBiMBas OGOpyNOBaHUs, MO Mepe
HEOOXOMUMOCTH NEPEXOIUTh Ha BLITYCK HOBOM NPOXYKLIMM NPOM3-
BOJIbHOM HOMEHKJIATYPHl B NipeleiaX TEXHHYECKHX BO3MOXHOCTEM
Y TEXHUYECKOTO Ha3HauYeHUS o00opynoBaHUs.

I'n6Koe MpOM3BOACTBO MO CPABHEHMIO C TPAAULIMOHHBIM MMEET
CNeayIoIMe NPEeUMYLIECTBA: NOBBILIAETCA MOGHIBHOCTb NPOM3BOI-~
CTBa, COKpAIUAIOTCI CPOKH OCBOEHHS HOBOM NpPOXYKLMM, NMOBBILIA-
€TCS NPOM3BOAUTENILHOCTh TPYIR, COKPAIIAeTCA NMPOU3BOACTBEHHBIM
LMK, CHHXAIOTCA 3aTPaThl Ha NMPOU3BOICTBO. '

MeToanyecKkre YKa3aHUs NPUBOAATCA 1O XOMY PELIEHHS 3aJayH.

Tunosas 3aAaua C peweHuem

3apnaua 4.1.

Jnsa MexaHuyeckoit oOpaboTkM AeTaieil pa3HOro THIopa3Mmepa
(HaMMeHOBaHuUsA), HO oOpabarpiBaeMBIX MO ONHOTUNHOMN MapuIpyT-
HOH TEXHOJIOTHM, pa3pabarbiBalOTCS aTbTEPHATHBHBIE NPOEKTHI Op-
raHM3alMM NPOU3BOICTBA.

TlepBrIit BApHAHT NPOEKTa NPEeIyCMaTPUBAET CO3NaHUE B MEXaHM-
YEeCKOM liexe 3aBOJia y4acTKa, YKOMIUIEKTOBAHHOro craHkamu ¢ UITY,
a B Ka4eCTBE TPAHCIIOPTHHIX CPEICTB Ui NOCTaBKH 3aroTOBOK Ha
YYacTOK M BHIBO3a I'OTOBRIX JETA/IEH Ha CKIal UCTIONB3YIOTCA 3JIEK-
TPOKapHL.

Btopoii BapuaHT NMpOEKTa NpeayCMaTpUBAeT Co3AaHHe rubGKoro
aproMaTH3upoBaHHoro yuacrka (AY), ykoMiuiekTroBaHHOro po6o-
TM3HPOBaHHBIMM KOMIUIEKCaMM M cTaHkamu ¢ YITY, a B kauyecTtBe
TPAHCIIOPTHRIX CPeICTB UCTIONB3YIOTCS POGOTOINIEKTPOKADHI.

Heo6xonuMo paccuutath KITH 1o cpaBHHMBaeMBIM BapHaHTaM:
a¢dextnBHBI GOHA BpeMEeHH paboThl 06OpyNOBaHHMs; KOJINYECTBO
U pa3Mep NapTuii AeTanei j-ro HAMMEHOBaHMS; KOJIMYECTBO NEpeHa-
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nanoK o6opynoBaHus 32 MAAHOBBIA NEPHOA; roJoBoit (JOHA BpeMe- |
HM, 3aTpayMBaeMBlii Ha NepeHanankKy obopynoBaHus; nepuoany-
HOCTb (PUTMMYHOCTb) YEpENOBaHMs MApTHH HeTajiel; KOJIMYECTBO |
e€XMHUL 000opynoBaHus MO BapMaHTaM; JJIMTEIBHOCTh NPOU3BOICT- 5
BEHHOTO 1{MKJIa oOpabaTbiBaeMoi NapTHM NeTalieli; pasMep He3aBep-
ILIEHHOr0 NPOM3BOACTBA; KOJINYECTBE TPAHCMOPTHBIX CPENCTB; YMC-

JICHHOCTDb NMPOU3BOACTBCHHOI'O NnEpCcoHaia.

i

MPOU3BOACTBA NpH CIEAYIOMMX UCXOIHBIX JaHHBIX (Tabn. 4.1—4.3).

OnpenenuTh 3KOHOMMYECKH BBIFOIHbI BAPHAHT OPraHM3auUMH |

fi

Ta6auya 4.1 x
Hcxodnvie dannsie 0asn pacuemos :
S y;J:;B- Emyin- BapuanTtst
2 Tlokasarenn obo- | M@ M- DOEKTH-
% 3Haue- M::;' Gasopnilt pp;:muﬁ
- HUS
1 2 3 4 5 6
1 |CmeHHOCTB paGoTH 06GO- K. | CMeH 2
pyROBaHHSA
2 |T'omoBoii 06BEM BHINTyCKa
NPOXYKLIMM:
BaIuK 16 x 172 N, LT, 20 666 20 666
BauK 22 x 227 N, 1LIT. 20 666 20 666
Bamuk 30 x 226 N, HIT. 20 666 20 666
BaIMK 32 x 263 N, LIT. 20 666 20 666 |.
3 |IIpeanpou3BOACTBEHHEIE K., | pyo. 5000 000 |25 000 000
3aTpaTH ¢ yueroM cakropa
BpPEMEHH .
4 |TlepBoHayaIbHAasA CTOM- K | py6. | 46 530 000 | 38 655 000
MOCTb TEXHOJIOTHYECKOTO
obopynoBaHus
5 |llepBoHavanbHasd CTOM- K, | py6. 1 580 800 5390 000
MOCTb TPaHCIOPTHBIX
CpPEnCTB
6 [lepBoHAauyanbHas CTOM- K, | py6. 6017 500 | 9 521 000
MOCTb 3HEPIETUYECKOTO
06opyaoBaHuA, KOPOIO-
cTOsLLEeH OCHACTKH, U3Me-
PUMTENBHBIX U PEryIHUpYIO-
WX MpUbopoB




IIpodonscenue maba. 4.1

©2

5

6

Yactb CTOMMOCTH MaTepH-
AIBHOrO CKJIana Lexa

pyo.

2 000 000

12 500 000

CTOMMOCTb NPON3BOICT-
BEHHOI'O ¥ XO3MCTBEHHO-
rO MHBEHTApA

pyb.

1 750 000

1 580 000

CrouMOoCTh NpOrpaMMm
yTIpaBleHVS

<

py6.

1 123 000

1 180 000

10

CroumocTh OOOPOTHBIX
CpeICTB

pyo6.

1 270 000

1 170 000

11

CroMMOCTh 3aHNA, 3aHHU-
MaeMOIo YYacTKOM

pyb.

62 480 000

52 480 000

12

VcraHoBieHHas MOLIHOCTD
060opyrOBaHUA K TPaHC-
NIOPTHBIX CPEACTB

KBt

128

76,5

13

CronMocTh 1 KBT-4 251€K-

{TpoaHepruun

1390,0

1390,0

14

IIpoueHT oruncaeHuit
«4ype3BRIYaHOIO HajlIora

UL TMKBUAALMY NTOCACH- |

cTBuit aBapuu Ha YADC»

12

12

15

TIpoueHT oTYUCIEHWH Ha
copepXaHue AETCKUX A0-
LIKOMBHBIX YYPEXIACHHMH

16

TIpoueHT oTyncneHuit
B (pOHA couMnanbHOIN 3a-
1uTH HaceyneHua PH

35,00

35,00

17

IIpoueHT oTYMCACHUH
B GOHA 3aHATOCTH HAceNe-
uusa Pb

18

I'opoBoit a¢pdekTBHBIN
dona BpeMeHH paGoOTH
0bopyRoBaHUA

3324

4986

19

T'opogoit 3¢ dexTUBHBIH
doHa BpeMeHU pabOTHI
OIHOro paboyero

1808

1803

20

CpenHevacosas TapudHas

CcTaBKa

pyo.

957,716

1015,760
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IIpodonacerue maba. 4. ;

2

21

KoadpduuneHr, yaursi-
BaIOLIMI NTPEMUM MO Tpe-
MHAIBHHIM CHCTEMaM

TipeM

1,10 1,15

22

TIpoueHT AONONKRUTEAbHOM
3apIUIATH

o3

40,0 40,0

23

CyMMa aMOpTH3aLIMOHHBIX
OTUYUCICHUN

pyo.

4 962 600

4 675 300

24

KoaddpuuueHr, yauru-
BAIOILIUM KUCTIONB3IOBaHUE
ABUTraTeleil 110 BpeMEHH

0,6 0,6

25

KoadduuueHr, yuursl-
BAIOLUMHA HUCIONBIOBAHUE
JABUraTeNci No MOLIHOCTH

0,4 0,4

26

Koagpduuuenr sarpysku
000opynoBaHuUsA

0,90 0,85

27

KoadbduuueHdr, yyuTu-
BAIOLIUI NTOTEPU INEKTPO-
SHEPrU# B CETH

1,15 115

28

KI1[ o6GopyroBaHus

0,75 0,75

29

Hopmatus 3atpaT Ha I pe~
MOHTHO# CJIOXHOCTH,
B TOM YHCJIE:

MEXaHUYECKOH YacTh

3JIEKTPUYECKON YacTH

pyb.
pyo.

28 090
7050

28 090
7050

30

YcraHoBneHROE KOMHYECT-
BO | peMOHTHOIt CTOXHO-
CTH, B TOM YHCIIE:

MEXaHUYECKOM YacTH

3JIEKTPHYECKOI YacTH

Ca.
€.

232,0 189,0
472,0 313,0

31

Kosddpuumenr, y4uTui-
BAIOLIMIA KIaCC TOYHOCTH
o6opyroBaHus

1,1 1,1

32

ITnomane, 3aHUMaeMad

YYacTKOM

337,0 281,0
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Oxonuarnue maba. 4.1

1 2 3 4 5 6
33 [TomoBbIE 3aTPaTHl HA CO- P, | pyb. 8500 8500
nepxanue 1M? riomany
ydacTka
34 |Bpems, 3aTpaunBaeMoe I MMH 0,06 0,06

Ha TPaHCIOPTHUPOBKY,

MOTPY3Ky, pasrpy3Ky OXHOR
neTanu

B ToM uucie

aBTOMAaTH3UPOBAHHOE tpa | MHH 0,03 0,06

35 |CpenneronoBuie 3aTparHl | 3yny | PYO. 187 200 187 200
Ha PEMOHT U COHepXARUE

onxoro YITy
36 |[Konuyecrso YITY, ycra- | Kqpy | 1uT. 12 10
HOBJICHHBIX Ha y4acTKe :
37 |lIpoLieHT Hanora Ha He- H,, % 2 2
IBYKMMOCTD
Tabauya 4.2
Ilepeuens demaneil u pacxod mamepuasa
g
£l < 21 %
AR EELINEL:
YcnoBHoe S = S o g
Manemne | obosaue- |4 Jaro-| Mapka s | g8 § g8
TOBKM [Marepuana @ =S
HHue < § a § ()
(::. = 2 8 2E
a g og o o
= g | E E
= | S S
1. Bamuk 16 x 172 | Npokar | Cr. 45 | 0,8 | 0,6 | 1235 86
2. Bantuk 22 x 227 | Mlpokar | Cr. 45 | 1,5 | 1,1 | 1235 86
3. Banuk 30 x 226 | ITpokar | Cr.45 | 2,9 | 2,1 | 1235 86
4. Banuk 32 x264 | IIpoxar | Cr.45 | 3,3 | 2,7 | 1235 86
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Pewenue

Pacuem KITH I'TIC

4.1.1. Pacuer a¢pdexrusHoro donna spemenu pabors! obopymo-
Banusd. Kanennaphblit ponn BpeMenm (F,) cocrtasnger 365 mHei
B rofly. KonnyecTBo BLIXONHBIX M NPasgHIYHBIX JHEM B roay (Fy) co-
crapisier B cpenneM 111 gHeii.

HomuHanbhbiii Gona BpeMeHn paboThl 000pYIOBaHUS COCTABIIAET *

Fy=F ~ F,=365-111=254 mus. 4.1)

B wacax HOMMHaNbHBI (POHA BpeMeHM paGoTel 0GOpyNOBaHHS
COCTaBJISET

Fy=Fy - ta +F

H.p

foemp=249 -8 +5.7=2027 u,

rne F, ;1 F; 5, — KONM4ECTBO NOJHBIX M NPENpPasiHUYHBIX THEHR
(Fy.n=249; F, np=35); toms Yom.np — TNPONOIDKMTENLHOCTH MOJNHOM
¥ MIPEANpPa3sAHAYHON pabouent CMEHBI (I =8 4; foy =7 9).

Tonosoit addexkTusHblit Gona BpeMeHH paGoThl 06OpYyAOBaHUS:
COCTaBJIsIET:

B yacax : _ )
F,=F, - K, ,=2027-0,82=1662 y, (4.2)
rae K , — KoabHUuMeHT 3arpy3ku o6opynoBaHus,
B OIHAX

F,=F, K, ,=254-0,82=203 gHsa.
4.1.2. Pacuer xonuuecTsa NapTHii Aetaneit peaerca nmo Gopmyine
II=H-F; -K,,, (4.3)

rae H — HomeHkiatypa oGpabarbiBaeMbIX nc’raneu (H=4); K, — xo-
nU4ecTBO cMeH paboTel oGopynosanus (KC,, = 2; K™, = 3).
I®=4.203 .2 = 1624 napruu;
IT"=4.203 . 3 =2436 naprwii.

4.1.3. Pacyer pa3Mepa napTtMMm AETaleil j-T0 HAaMMEHOBaHHUS Be-

Ietcs no gopMyne N
Pi=——2Z (4.4)
7 F K :

rae N,- — roaoBoi 06beM BBIITYCKA NMPOAYKLMH j-r0 HAMMEHOBaHUS.
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pé_ 20 666
5 20666
2032
n_ 20666
Pi=5033 734w

4.1.4. PacuyeT KOJIMYECTBA NEpEeHaNaloK 000pyAOBaHHUS:

=51 wr.;

ngp =T1% =1624 nepenananku / ron;
Mpep =" = 2436 nepenananok / rox.

4.1.5. PacueT romoeoro ¢oHIa BpeMeHH, 3aTpaYMBaEMOTO Ha Tie-
peHanankKy oGopynoBanus (Tabn. 4.4).

Tabauya 4.4
3ampamu: epemenu na nepenaradxy obopyoosanua

BapuaHT

Onepauus Bazosmiit [IpoexTupyemblit
1% win | 08, wr. | 7.8 u |47, wun D2, e | T, w
1. TokapHas 1 4,5 1624 | 122 | 25 2436 | 1015
2. TokapHas 2 4,5 1624 122 2,5 2436 101,5

3. TokapHad 3 4,5 1624 122 25 2436 101,5

4. ®pe3epHasn 4.8 1624 130 4,8 2436 195,0

5. Kpyrnouuu-

dosanpHas 4,9 1624 133 49 2436 199,0
H1toro] — —_ 629 - _ 6938,5

4.1.6. Pacqer.nepuomnocm YyepeAOBaHUs MAapTHHA AenaTei:
F, Koy 'Pj _1662-2-51

RS = = =8 u; 4.5
i N, 20666 *5)
1662-3-51
R r-1 S veenr———————
I = 20666 0"
4.1.7. PacyeT Kor4ecTBa enmmu o6opynoBanns (Tabi. 4.5. U 4.6): -

Z J omj TH

c, =4 , 4.6)

P Fa KcM'Ka
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rae H — HOMeHK/aTypa 06pabaTeiBaeMBIX JeTaleil; N porpaMma ,
J-TO HaMMeHOBaHUs NeTalell, WT.; fon; — onepamnnoe BpeMs j-TO -
HauMeHOBaHMs HeTaleil, MUH; TH — BeJIMYMHA BPEMEHH, 3aTpaqu- "
BaEMOro Ha MNepeHananxy oGOpYJOBaHMs Ha KaXNOW i-i omepa-’
uuu, 4; F, — addekTuBHbIi GHOHI BpeMEHU paboTE 060PYAOBAHM |
B onHy cMeHy, 4; K., — KonuyecTBO cMeH paGoThl oGopynonanml,
K, — K03dUIMeHT BHINOJIHEHUS HOPM BPEMEHH. A

4.1.8. PacyeT HeOGXOMMMOrO KOITHYECTBA TPAHCIIOPTHBIX CPEACTB.

HeoGxonuMoe KOMIHYECTBE 3J1€KTPOKAPOB 1O 6a30BOMY Bapnam'y
COCTaBAsIET

K, 'ZNJ' -9
K = j=1 P +1,+1, |=
x q'Knc'Fa'KCM(ch PP
___3(20666-0,8 + 2066615 + 20666 - 2,9 + 20666 - 3,3) N i
200-0,6-1662-2- 60 )

x( 25'30 + )= 0,3 =1 anexTpoxap, 4.7)!
rae K, — KomyecTBo TpaHCIIOPTHBIX OMepaliMii, OCYLIECTBIAEMBIX Hall!
Kaxpon peranbio (K, =3-4); ¢ — rpy30noxXbeMHOCTb TPAHCIIOPTHRIX'
emul (=200 kr); Q; — BEC eAMHMLIBI j-I0 TUIIOpa3Mepa AT (CM,
1abi. 4.2); K, — X03hdHIIMEHT HCNOIb30BAHUA IPY30MOTEEMHOCTH!
TPaHCTIOPTHBIX cpeacTB (K, = 0,6); L, — cpenHee paccTosiHue Mexay'
ABYMSI TIyHKTaMH nepeBosku (L, = 80-200 M); ¥V, — cpenHsst cko-
POCTb ABUXXEHHUs] TPAHCTIIOPTHOTO CPeAcTBa (¥, = 50-100 M/MuH); £, —
BPEMs1 Ha 3arpy3Ky TPaHCIIOPTHOTO CPeAcTBa (1, = 5-10 MuH); 4, — Bpe-
Msl Ha Pa3rpy3Ky TPAHCTIOPTHOTO CpeacTsa (%, = 10-5 MuH). '
Heo6xoammoe KoIH4ecTBO po60371eKTPOKApOB JUIS IEPeBO3KU 3a-
TOTOBOK CO CKJIa[ia M TOTOBbIX J€Tajleil Ha CKiajl COCTaBJIsleT

H
K, 'ZINJ'QJ
j:

K = P ort 41, | =

pox q'Kuc'Fa'KcM(ch P

=4(20640-0,8 +20640-15 + 20640-2,9+20640-3,3)x
200.0,6-1662-3- 60

v ma -

(2-80
X

%0 +5+ 5) = 0,16 =1 poGoanexTpokap.
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4.1.9. Pacuyet norpeGHOro KOJIUYeCTBa MPOMBILLIEHHBIX POGOTOB
(ITP).

W3 texHoNMoruu U3roToBieHUs petajieit (cMm. taba. 4.3) u pacuera
norpe6Horo xonuyecrsa obopyaopanus (tadiu. 4.6) suaHo, uyro I1P
HY>XHBI U1 oOCny>KMBaHUA 4 CTAHKOB Ha (ppe3epHoii ¥ HUTH(OBAIL-
HO# omepanusx.

Brioupaercad tun I[1P «BPUT—10B6», oH sABIsSeTCd HanoJabHBIM
poGoToM, paGoTaeT B UWIMHAPUYECKOH CHCTEME KOODAWHAT U BbI-
MOJIHAIET BCE BCIIOMOTATeAbHEIE ONEpPAlMM TEXHOMOTHYECKOrO Ipo-
recca.

CHauana onpeaessieM, CKOJIbKO CTAHKOB MOXeT 00CIyXHTb OAMH
MPOMBIIUIEHHBIA po6oT

Cos =L —+1= 4.8)

45+48+48 +48+5+54+54+55

= =4,
1,6 +1,6+1,6+1,6+16+16+1,6+16

CnepoBatenbHO, I OGCAYXHBAHUSA 4 CTAHKOB Ha 4-i1 u 5-i one-
paumsix gocratouHo 1 ITP.

4.1.10. PacyeT mMTEIBHOCTH TEXHOJOTHYECKOro LIUKJIA:

m
Ty=F ;'ouij = (B = 1) 2 tyop, 4.9)

i=l

rae P; — pa3mep napTuu Aetaiei j-ro HANMEHOBAHMA; I,p,; — OMepa-
TUBHOE BpeMs Ha i-it omlepaluu j-ro THUmopasMepa Jerajeil (cM.
Tab1. 4.3); %, — MUHUMAJbHOE ONMEPATMBHOE BPEMS Ha KaXnou
nape CMEXHBbIX omepaluii (eCii Ha ONepallMy YCTaHOBJIEHO He-
CKOJIbKO CTAHKOB, f,; JEJUTCS Ha KOJUYECTBO CTAHKOB); M — KOJM-
4YeCTBO Omnepanuit TeXHOJIOTHYECKOro Mpoliecca.

ITo 6a30BOMYy BapMaHTY

4,334, 66, 72)
TS =51 51 -1
(2 > t2*t3 3 61D~

33 3,3 4 66)
(2 ) 2 5 =157,75 muH = 2,63 u;
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L334 67 11\ o _
(ﬁgg

4. ﬂ) 154,41 Mun = 2,57 u:
I R

6 _ 1(4 3’3 4.7 76) 51-1
Tus =Sl g+ F+3+3+5)-Cl-Dx
(3:23 +§2£ + ; + 3) 154,51 MuH = 2,58 y; '
43 .35 43 11, 78)
TS, =51 51 —1) x
(2 Sty 3ty 6-bx

(3’5 3:25 453 7’1) 161,02 MuH = 2,68 4.

ITo npoexTpyeMOMy BapHaHTy

Tu,=34(3,5+29+3,5+ﬂ+§.§) (34 — 1) x 8 MuH = 2,66 4;

T 2_34(3,5+29+3,5+6_‘1+7

) G4 —1) x
x(2,9 +29+ 925'- + ﬁzi) 1618 Mun = 2,7 u:

T, —34(3,5+29+3,5+§f'-+7) G4 -1) x

(2,9+29+624 +—6—2i)-1618mm 2,74

T™, = 34(3,7 +30437+ 84,7

64 1) _34-
s ) (34 - 1)
(30+3o 624 624] 1739 Mun = 2,9 4.

4.1.11. Pacuer BeIMYMHEI He3aBEpLIEHHOTO MPOM3BOJACTBA Belle
¢ no popmyie

_N]'Tuj

H..= . 4.1
i Fa'Kcu (
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ITo 6a3oBoMy BapHaHTy

g, 20666263 g,
HS, =?-_0T6‘%6§;.Z2£Z =16 wr.;
HS =2—01-6666—3}22’5—8 =16 wt,;
RIS

Ilo npoekTHpyeMOMy BapHaHTy
.
0y - 2O06.210
3 = 2_01_66?5_62'%E =111r,;
BT

B HOpMouacax - BCJIMUMHa HE3aBCPIICHHOro MNPOHU3BOACTBA CO-
CTaBJISICT. :

no 6a30BOMYy BapHaHTY
HS, =164 +33+4+66+72)+16(4+33+4+
+6,7+76)+16(4+33+4+7+76)+
+17(43+35+43+7,1+7,8) =842,3 H.-y;
o NMPOEKTUPYEMOMY BapHaHTY
HL =11 (3,5+2,9+3,5+6,1 +66) +
+11(35+29+35+64+T)+
+113,5+29+35+64+7)+
+ 12(3,7+3+37+64+7,1)=524 u-u.
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4.1.12. Pacyer YUCAEHHOCTH NMPOM3BOACTBEHHOIO MEePCOHANa.

PacyeT YMC/IeHHOCTH OMePaTopoB 10 NPOeKTHPYEMOMY BapHaHTY,
OCYILECTBISIOIINX HaboaeHe 3a paboroit TexHoNnoruyeckoro 060-
pynoBaHusi, BedeTcs no ¢opmyie .

m H
ZZN] 'tong()\,‘f'ﬂ.‘f'ﬁ)

yn _i=lj=1 , 4.11
on 60-F, -K, @.11)

rae A — ko3¢ dUUHeHT, yIUTHIBAIOIIMI 3aTPaTEl BpeMEHU OIlepaTo-
pa Ha HabmoneHue 3a paboroit o6opynosanus (A = 0,05-0,15); o —
K03 PUITUEHT, YYMTHIBAIOLIMI 3aTpaThl BpeMEeHH OrepaTopa Ha 06—
ciayxuBaHue pabouux Mecr (o =0,06-0,07); B — xo3apduuueHT,
YYHTHIBAIOLIMIA 3aTPAaThl BPEMEHH OMEPAaTopa Ha OTABIX U JHYHBIE
HanobHocTH (B = 0,025-0,04); m — Xonu4eCTBO oneparyii TeXHO-
Jlornyeckoro npouecca; H — HomeHknartypa aeraneit; F, — apdex-
TUBHHI GoHA BpeMeHU paGoTHI omepaTopa.

20666(14,2 + 11,7 + 14,2 + 253 + 27,7)(0,05 + 0,06 + 0,04) _

g =

on 60 -1808 -1
_20666-931-015 .,
= —0.1808 1 = 2,66 =3 yen.

Pacuer ynciaeHHOCTH paboumx no 6a30BOMY BapHaHTY MpPOU3BO-
aurcs no ¢popmyie

iNj'ton(l+(1+ﬁ)

ys -1 : 4.12
M 60-F,-K, -Hg ( _

20666(4 + 4 + 4 + 43)(1 + 0,06 + 0,04)

qS., = =34 = 4 yen.
onl 601808 -1-1 He
20666(3,3 + 3,3 + 3,3 +3,5)(1 + 0,06 + 0,04)
ys - =28=3
on2 60-1808 -1-1 el
20666(4 + 4 + 4 + 43)(1 + 0,06 + 0,04)
95 = 4=4
o3 60-1808 -1-1 =34 =4 ver.
ys , _20666(66+67+7+71+006+004) oo o o
ond 60-1808 -1-1
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20666(7,2 + 7,6 + 7,6 + 18)(1 + 0,06 + 0,04)
q 6 = = = .
o 60-1808 -1-1 63 =7 e

Bcero pabouux — 24 yes.
PacyeT YMCIEHHOCTH HAJafYMKOB BeAeTcs no dopmyie
m
Zt;,,- + Ty - F,
y = i=1

! F. 3’ Kn

TIe 1,,; — CyMMapHOe€ BpeMs Ha NepeHalnanky obopyloBaHMs Ha KaxX-

JOM -} onepalld MpH Nepexofie OT ONHOM MapTHM JeTajei K Apyroi

(cM. Tabn. 4.4); T, — Bpems, 3aTpauuBaeMoe Ha TECTONPOTPaMMEI ¥

npodunaktuxy, ¥ (7. = 1 — 1,5 y/nenn); F, — 3¢ dexTuBHbINi GOHI

BpeMeHHU pabOThl HaMaayMKa. ‘
ITo 6a3oBOoMy BapHaHTy

, (4.13)

6 _629+1,5'203= -
93 =~ Tg08 1 0,52 =14en.
ITo npoexTpyeMOMy BapHaHTY
95 =w =055 =1 yen.

1808 -1

Pacuer yMcjIeHHOCTH pabouyux MO HACTpoOiKe MHCTPYMEHTa Be-
JneTca 1o ¢popmyie

tun -h-II,,ep

Y, = :
. Fa'KB

4.14)
e t,,, — CpeaHee BpeMs HACTPOWKM €AMHMLbI MHCTPYMEHTa, MUH
(tuy = 0,5-1,5 4); h — cpeaHee KONM4YeCTBO HHCTPYMEHTA B HAJaAKe
1o onepaluMaM Ha OfHY napTuio aeranei, wr. (k= 5); I, — xonu-
YeCTBO MepeHananoK o6opyaoBaHHs NIPH Mepexoie oT 06paboTKu on-
HO# mapTHH AeTajeii K APYro.

ITo 6a3oBOMYy BapuaHTy

6 _05-5-1624

=2 = = _-=23=3 .
mS T gog1 e
ITo npoexTHpyeMOMy BapuaHTy
05-5-2436
Yyl =2————=34 =4 yen.
=808 -1 et
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YucieHHOCTh COOPIIMKOB mpHcnocobneHuit omnpeaensiercs Mo
dbopmyne
_teg - h-Tpg

Y= 4.15
ch F3 -KB ( )

b

rae 4. — cpeaHee BpeMs CGOpPKM — pa360pKy OHOro npucnocobie-.
Hus (g =1-2,5 4).
ITo 6a3oBoMy BapHaHTy

6 1-5-1624
= —— 4 49 = 5 .
6 Igog. 1 o
I'lo npoexTHpyeMOMy BapHaHTY
n 1-5.2436
==—— " " =6,74 =7 yen.
©=T1808.1 o

YuCIeHHOCTh TPAHCIOPTHLIX paboyux 1Mo 6a30BOMY BapUaHTY Be-
JeTcs mo cienymoluei dopmyse:
H-N, - m-¢ . .6.
: j Mty _4:20666-6-05 o) _5yen (4.16)
60-F,-K,  60-1808 -1}

n

Pacuer oOueil YHCIEHHOCTH paboynXx:
no 6a30BOMYy BapHaHTy

US =Yg+ U+ Uy + Us + Uy =24+ 1+ 3+ 5+ 2=35uen;

110 NPOEKTUPYEMOMY BapHAHTY
Ut Y, + Y+ YUy +Ug=3+ 1 +4+7=15uen

Buibop sxonomumecku evieo0H020 8apuanma

4.1.13. Pacuer XanuTajabHLIX BIOXEHHIA.

Pa3mep KanuTaXpHbIX BIOXEHMI OMpeaessieTcs Mo ciaeaylouiei
dopmyne (Bce cocraBisdionide KamUTAIbHBIX 3aTPaT MNPUBEACHB
B Tabin. 4.1):

K=K+ K+ K, + Ky + Ky + Ky + Ky + Ky + K. (4.17)

Ilo 6a3oBoMy BapHaHTy
K® =46 530 000 + 1 580 800 + 6 017 500 + 2 000 000 + 1 750 000 +

+ 1123 000 + 62 480 000 + 5 000 000 + 1 270 000 = 127 751 300 py6.
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ITo npoekTHpPYyeMOMY BapHaHTy
K™ =38 655 000 + 5 390 000 + 9 521 000 + 12 500 000 + 1 580 000 +
+ 1 180 000 + 52 480 000 + 25 000 000 + 1 170 000 = 147 476 000 py6.

4.1.14. Pacuetr ce6ecTOMMOCTH BHIITYCKAEMOM MPOXYKLIMH.

PacyeT 3aTpaT Ha OCHOBHbIE MaTEPHAIHI.

3aTpaThl Ha OCHOBHbIE MaTepuaisl (Tabn. 4.7) 3a BHIYETOM peau-
3yeMBIX OTXOJIOB COCTABJISIIOT 1O 6a30BOMY M NPOEKTHPYEMOMY BapH-
aHTaM OJMHAKOBYIO CyMMY:

PE=P=21083 729 + 39 487 077 + 76 293 686 +
+ 87 369 356 = 224 233 848 pyo6.
PacyeT OCHOBHOI1 3apaGOTHOI IUI1aThl IPOM3BOICTBEHHBIX paboumX:
1o 6a30BOMY BapHUaHTy
PS,=C;-Y5 - F, Ky, =957,716 - 35 - 1808 - 1,1 =66 664 734 py6.;

MO NMPOEKTUPYEMOMY BapMaHTY
P}, =1015,76 - 15 - 1808 - 1,15 = 31 679 522 py®6.
PacueT nonosHUTEILHOR 3apaGoTHOM IL1aTHI HPOHU3BOACTBEHHBIX

paboumx:
no 6a30BOMY BapHaHTY

PS, =PS, H,, =66 664 734 0,4 =26 665 894;
MO NMPOEKTHPYEMOMY BapHaHTY
PI, =PI, -H,, =31679 522 -0,4=12 671 809.

PacyeT oryucneHuit B GOHA COUMANBHOM 3aIUUThl HACEICHHSL:
no 6a30BOMYy BapHaHTy
PS5, =(PF, + P5,) H_ ,= (66 664 734 + 26 665 894) 0,35 =
=32 665 720 py6.;
MO MPOEKTUPYEMOMY BApUAHTY
Pga =(P:rax.o+ P;x.n) Hc.3=
= (31 679 522 + 12 671 809) - 0,35 =15 522 966 py6.
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PacueT oTuncineHuii B GOHI YPE3BLMANHOrO HANOra Ui IMKBH-
JalMK nocneacTBHi Karactpods Ha YADC:
no 6a30BOMYy BapHaHTy

Plyc =(P2, +P21) Hpnc =
= (66 664 734 + 26 665 894) 0,12 =11 199 675 py6.;
10 NPOEKTUPYEMOMY BapHAHTY
Piyc =(P3lo +PJ) Hypc =
= (31 679 522 + 12 671 809) 0,12=5 322 160 py®6.

Pacuet otuncieHnil B POHI 3aHATOCTH HACEICHUS:
no 6a30BOMYy BapHaHTy

PS =(PSy + PS ) Hyyy =
=166 664 734 + 26 665 894) 0,01 = 933 306 py6.;
MO NMPOCKTUPYEMOMY BapHaHTy
P;;H =(P;o + P;.{n)HsaH=
= (31 679 522 + 12 671 809) 0,01 = 443 513 py6.

Pacuet oTuncneHuit CpeacTB Ha CoaepXaHUE OETCKUX JOIIKOJIb-
HbIX YYPEXICHUA:
no 6a3oBoMy BapHaHTY

Pnﬁ.y =(P:go + P:Sn) Hn.y =
= (66 664 734 + 26 665 894) 0,05 = 4 666 531 pyb.;
0 IPOEKTUPYEMOMY BApHAHTY
Pnr.xy =(P:I.xo + P::.xn) Hn.y =
= (31 679 522 + 12 671 809) 0,05 = 2 217 567 py6.

Pacuet 3arpaT Ha NOTPeGIAEMYIO CUIIOBYIO 3/IEKTPOIHEPINIO:
no 6a3oBOMy BapMaHTy

J

Pa6=VVy'F3'Ha'KeM'Ka.B'Ka.M'Ka.o'H

=128 -1662-1390-2-0,6-0,4-0,9 % =195 873 680 py6.;

3

MO MPOEKTHPYEMOMY BApHAHTY

PT=765-1662-1390-3-0,6- 0,4 - 085- % =165 842 280 py®.

g4
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PacueT 3aTpaT Ha aMOPTH3ALIMIO OCHOBHEIX POHAOB (cM. Tabi. 4.1):
1o 6a30BOMY BAPHAHTY

PS=4 962 600 py6.;
IO NMPOEKTHPYEMOMY BapHaHTY
PP =4 675 300 py6.

Pacuyet 3aTpaT Ha peMOHT M TEXHHYECKOE OOCIyXXHBaHME 00OpY-
IOBAHUSI:
no 6a30BOMy BapHaHTY

PS=(H,-K,+H, -K)M=

= (28 090 - 232 + 7050 - 472) 1,1 = 10 828 928 py6.;
110 NPOEKTUPYEMOMY BapHAHTY

Py = (28 090 - 189 + 7050 - 313) 1,1 = 8 267 226 py®.
Pacuer 3arpar Ha coaepXaHue IUIOIIAAN Y4acTKa:
no 6a30BOMy BapHaHTy

P2, =88, - Py, =337 - 8500 =2 864 500 py6.;
110 NMPOEKTUPYEMOMY BapHaHTy ‘ |
P, =281 - 8500 = 2 388 500 py6.

PacyeT 3atpaT Ha peMOHT 1 obGenyxusanue YITY:
no 6a30BOMy BapHaHTY

Pény =3%ny -KSny = 187 200 - 12 =2 246 400 py6.;
MO NPOEKTHPYEMOMY BapHaHTy

Py =187 200 - 10 = 1 872 000 py6.

Pacuer Hajiora Ha HEIBYDKHMOCTD:
no 6a30BoMy BapHaHTY

PZ =121 481 300 - 0,02 = 2 429 626 py6.;

MO MPOEKTUPYEMOMY BAPHAHTY
P, =121 306 060 - 0,02 =2 426 120 py6.

Bce Bunbl 3atpat cBoasATcs B TaG. 4.8,
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Tabruya 4.8

Pac-ceni ce6ecmomcmu obpabomxu demaneii 200068020 evinycka

N YenosHoe Cywmua, pyS.
n/n Crarbs 3arpar o6osnayenye | Basoset | TIpoexTupyembiit
BapHaHT BapHaHT
1 |OcHOBHHEIE MaTepHaNbl
3a BEIYETOM OTXOMIOB P, 224 233 848 224 233 848
2 |OcHoBnas 3apaGoTHas
IUIaTa NPOM3BOACTBEH- P, 66 664 734 31 679 522
HBIX paboyux
3 {donomuuTenpHas 3a- P, 26 665 894 12 671 809 -
paboTHag aTa npo-
HM3BOACTBEHHBIX pabo-
YMX
4 |DoHx couManbHoil 3a- P, 32 665 720 15 522 966
LUMTH] HaCENeHU
5 [Ype3sBruaiiHblif Hajor Pysc 11 199 675 5 322 160
UL TMKBUIALMU TO-
crencreuit Ha YADC
6 |Ponn 3aHATOCTH Hace- P, 933 306 443 513
JIeHus
7 |Ponn conepxanua Py 4 666 531 2217 567
ETCKMX JOIKOJIBHBIX
YIPEXACHHUH
8 |3arpare Ha nortpe6- P, 195 873 680 165 842 280
JIAEMYIO JIEKTPO3HED-
y ]
9 |AMopTH3aLg OCHOB- P, 4 962 600 4 675 300
HuIX QOHIOB
10 |3arpaTsl Ha pEMOHT M P, 10 828 928 8 267 226
TeXHHYeckoe 00CIyxXu-
BaHHe 060pyaOBaHHA
11 [3arparn Ha comepxa- P, 2 864 500 2 388 500
HHE IUIOlaAM yyacTka
12 |{3arpaThi Ha PEMOHT Pypy 2 246 400 1 872 000
g1y
13 |Hanor Ha HeaBIXH- P, . 2 429 626 2 426 120
MOCTb
Urtoro| C5 C" | 586235442| 477562811
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4.1.15. Pacuer BeJIMYMHBI TOIOBOrO SKOHOMUYeCcKoro sddekra.
PacueT CyMMbI NIpHBEACHHBIX 3aTpaT BeaeTcd no ¢gopmyne

*3=C+E,-K,

rnre C — cebecrouMocTh 0GpaGOTKM HeTajieif TOHOBOTO BLINMYCKA;
E,, — HOpMaTUBHBIH KO3(DULHEHT SKOHOMUYECKOM 3PPEeKTHBHO-
cru (E, =0,15).

ITo 6a30BoMy BapHaHTY

35 =586 235 442 + 0,15 - 127 751 300 = 605 398 137 py®.
ITo npoexTupyeMOMy BapHaHTy
3" =477 562 811 + 0,15 - 147 476 000 = 499 6384 211 py6.
PacyeT BETMYMHBI TONOBOTO SKOHOMMYECKOro addekra
D =3%_ 3"=605 398 137 - 499 684 211 = 105 713 926 py6.

PacueT cpoka OKynaeMoCTH JOMOJHHUTEIbHBIX KaNUTaIbHbBIX BJIO-

XEHHUI
T = K" -KS _ 147476000 - 127 751 300
CO _Ccm 586235442 - 477562811

= 0,2 roxa.
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Tema 5. OpraHn3aums BCIOMOraTeAbHbIX LeX0B
M 0OCAYXKMBAIOIMX XO3AHCTB NPEANpPHATHS

Pa6oThI O TEXHUYECKOMY OOGCITY>KMBAHUIO MPOM3BOACTBA Ha NpeJ-
MPUSITHSAX BHIMOIHSIOTCA BCIIOMOTaTeIbHBIMM LIEXaMy M 06CIIYXKHBAlO-
ILIMMH XO3SMCTBaMH TTPOMU3BOJICTBEHHOTO Ha3HAYECHUS.

Cpeny Hux Haubosee BaXHOe 3HAYCHHE UMEIOT PEMOHTHOE, SHEP-
TeTHYECKOE, HHCTPYMEHTANILHOE, TPAHCIIOPTHOE M CKIIAJICKOE XO3SHCT-
pa. OpraHu3anust paGoThl 3THX XO3SCTB HEMOCPEACTBEHHO BJIMSIET Ha
MOKa3aTeli MMPOU3BOACTBEHHO-XO3AMCTBEHHOM NESTENLHOCTH Tpel-
MPHUATHA, KAYECTBO BBHITYCKAEMO MTPOMYKIIMH.

5.1. Opran13aumnsi peMOHTHOTO X038HCTBa

B sToM naparpade npuBeneHb! 3alayd MO PacyeTy Kale€HAApPHO-
TUIRHOBBIX HOPMATHBOB MO CHCTEME IUIRHOBO-NIPEAYIIPEANTEILHBIX pe-
MOHTOB TEXHOJIOTHYECKOr0O 060pyI0BaHMs, 06beMa PEMOHTHBIX paGoT
¥ HEOOXOMMMBIX PEMOHTHBIX CPEJCTB U pecypcoB (obopynoBaHus s
BBLIMOJTHEHUS] PEMOHTHBIX paboT, MaTEPHANBLHBIX M TPYIOBHIX peCyp-
COB).

Metoanueckue ykazaHns

PacyeT JIMTENBHOCTH MEXPEMOHTHOTO LIMKAA IS JIETKHUX M Cpel-
HHMX METAVIOPEXYLIMX CTAHKOB IPOM3BOANTCA 1O (opmyiie

TM.u=24 OOO'BH'BM'By'Bc, (5.1

rae 24 000 — HOpMaTUBHbIA PEMOHTHBIA LUK, CTAHKO-Y; B, — KO-
3¢ dUIMEHT, YYUTHBAIOIUMHA ITPOU3BOACTBO (111 MAacCOBOTO M KpPYII-
HOCEpUIfHOTrO OH paBeH 1,0, mist cepuitHoro — 1,3, MenkocepnitHOro
U eAMHUYHOTO — 1,5); B,, — KO3 PULMEHT, YIUTHIBAIOLIMIA PO 00-
pabaTpiBaeMOro Matepuaia (nmpn o6paboTke KOHCTPYKLIMOHHBIX CTa-
neit o paseH 1,0, yyryHa m 6poH3sl — 0,8, BBICOKONPOYHBIX CTa-
neit — 0,7); By — x03(PpPUUMEHT, YYUTHIBAIOLINA YCITOBHS 3KCILUTya-
Taguu 06OopyloBaHMA (MpH HOPMAJBHBIX YCJIOBHSX MEXaHMYECKHX
1exoB OH paBeH 1,0, B 3aNbUICHHBIX M C TOBBIIICEHHON BAaXHO-
cteio — 0,7); B, — K03hdULMEHT, OTPAXAIOLIMI IPYNy CTAaHKOB
(o1 lerkMx M CpeIHMX CTAHKOB OH paseH 1,0).
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OnpezeneHue IMTEIPHOCTH MEXPEMOHTHOTO NIEPHOMIA IIPON3BO-

aurca no dhopmyne
TM I

t, me— MK 5.2
YOI, + M, +1 (52)

rae I, IT, — COOTBETCTBEHHO KOJIMYECTBO CPEAHMX M TEKYIIHX (Ma-
JIBIX) PEMOHTOB Ha MPOTXEHNM MEXPEMOHTHOTO LIMKIA. 4

Onpenenenne JINTETLHOCTH MEXOCMOTPOBOTO MEPHMOIA NPOM3-

BoaMTCA No dopmyre '
oo Tug

- 14

MO, + I, + 10, +1

(5.3)

J
rae l'[o — KOJIMYECTBO OCMOTPOB Ha MNPOTSLKEHUN MEXPEMOHTHOIO
1HKina.

AanTensHOCTh MEXPEMOHTHOIO UMKIIA MOXET ObITh onpeueneﬂa
no ¢popMynam

T n=hep (1 + I + IT) (5.4)

4

. F)
Ty u=ty (1 + I, + IT + IT,). (5.5)
OO61mit ronoBoit 06beM peMOHTHEIX pabot onpenenaerca no gop-
MyJne :
To6m T My +Te M + Ty -1, + T, -0,

peu Tyx

m
XZRI' . C"P"
i=1

(5.6)

roe Ty, T, T;, T, — cymMmMapHas TpyI0eMKOCTh (CJI€CapHbIX, CTAHOY~
HBIX ¥ TpoYnX paboT) COOTBETCTBEHHO KANMTAIbHOTO, CPEIHErO, TeH
KYILIETO PEMOHTOB ¥ OCMOTPOB Ha OIHY €IMHHIY PEMOHTHOM CJIOX-
HOCTH, H.-4.; R; — KOJINYECTBO CANHMLI PEMOHTHOH CJIOXHOCTH i-#
EAMHMLBI 0GOPYNOBaHUS (MEXaHMYECKOH YacTH), peM. en.; Cpp —
KOJIMYECTBO €IMHUI] O60pYIOBaHUS i-TO HaUMEHOBAHMS, HIT. -

Ecnu onpenensierca o6beM paGoOT paszensHO MO BUAAM (criecap-
HBIM, CTAHOYHBIM M IIPOYMM), TO UCMOJIB3YIOTCH COOTBETCTBYIOLINE
HOPMBI BPEMEHH Ha OAHY PEMOHTHYIO €IMHUILY 11O BCEM BHIaM ILIa-
'HOBO-TIPE/YTIPEANTENILHBIX PEMOHTOB.
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PacueT rogoBoro o6seMa pabot 1o MEXpPEMOHTHOMY O0CITyXHBa-
HHIO TIPOU3BOAMTCA NO (hopMyIte

F,-K

Tos =
H ob

—2__-oM ZR - Crpi 5.7)

=1

rae F, — ropoBoii 3¢¢peKkTnBHBIA (POHI BpeMEHM paboThl OAHOIO pa-
gouero, 4; K., — cMeHHOCTb paboThl 06cmyxuBaeMoro o6opynoa-
Hust; Hyg — HopMa o6GCIyXHBaHUSI Ha OXHOrO paGoyero B CMEHY,
peM. e

PacueTr 4YUCIEHHOCTH paboyYMx, HEOOXOAUMBIX JUISI BBHIMOJHEHMS
PEMOHTHBIX paboT U MEXPEMOHTHOIO O0OCIYXMBaHUS, [IPOU3BOAUT-
csl 1o BUAam pabort:

Pm.—.._TEIL (5.8)
F, - K,
n
TGH
P, =—9% 59
= K (5.9)

raoe Tp“;'M, TS — TPYHOEMKOCTh CIECAPHBIX paGOT COOTBETCTBEHHO
VTS BEIIOJIHEHUS! PEMOHTHBIX paboT U MEXPEMOHTHOIO OGCITYyXUBa-
Hus, H.-4; K; — K03GdHUMECHT BhINOIHEHHUST HOPM BpEMEHH.
AHaIOrMYHO NMPOU3BOANTCSA PACYET YMCICHHOCTH PEMOHTHOTO U
MEXXPEMOHTHOTO NEPCOHANa N0 CTAHOYHBIM M ITPOYMM BUIaM paborT.

Pacuet HeOOXOAMMOro KOJINYECTBa eNUHNL 060pynoBaHUS (CTaH-
KOB) VISl BLINOJIHEHUS CTAHOYHBIX paboT [0 pEMOHTHOMY U Mexpe-
MOHTHOMY OOCITYXXMBaHMIO OCYILECTBIsIeTCA o Gopmyie

cr cr
M +T06

Cop =—BM 76
w Fa'KcM 'KB

(5.10)

rae F, — romosoit a¢dexTuBHbIN POHA BpeMEHH paGOTHl OXHOTO
CTaHKA B OIHY CMEHY, 4

Pacuer nmoTpe6GHOCTH liexa B Marepuanax AJisi pEMOHTa MPOMU3BO-
ouTca no gopMmyiie

Q=A-H,CR +L-ZR. +B-ZR,), - (511

rae A — xo3dduuneHT, yYUTHBAOLIMNA pacxoll MaTtepuaia Ha Oc-

MOTpPBI ¥ MEXPEMOHTHOE 06y xuBanue; H; — HopMa pacxozna Mare-
(]
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pHajia HA OAMH KAaNWTAJIbHBI PeMOHT 00GOpPYIOBaHMSI Ha OOHY pe-
MOHTHYIO exuHMLy; > R, X R., R, — cyMMa PEMOHTHBIX €IHHHIL
arperaroB, MOABEPraeMbIX B TE€YEHHME roga COOTBETCTBEHHO Kamu-
TaNbHOMY, CPEAHEMY M TeKylueMy peMoHTaM; L — xoadduuneHr,
XapaKTepU3YIOLIUi COOTHOIIIEHNE HOPMBI pacxoia MaTepuaia MHpH:
CPEIHEM M KAaNHTAIbHOM PEMOHTaX; B — K03 dHIMEHT, XapaKTepH-~
3YIOLIMIA COOTHONIEHME HOPMHI pacxola Marepuana Npu Texymeu‘
M KaNHTaJbHOM PEMOHTAX.

!
3

HopMmsr 3anaca OMHOTHNHLIX ACTaNCH Iy IPYNIIEI ozmomnnoro
obopynoBanus onpenensiorcsa no dopmyne .a,

H, =Cpp -C; Tk, (5.12i

C)‘l

rae C,, — KOIMYECTBO ONHOTHIIHBIX EAMHHL 0OOpyIOBaHUS, urr.g
C, — KOJIMYECTBO ONHOTHITHBIX JI€TA/IEH B JaHHOM THIIE 000pynOBaY
HMd, WT.; T, — JUIMTEJbHOCTD LMKJIA M3TOTOBJICHUS MApTHH OXHOY
THUIMHBIX ACTAICH WIK Oy4E€HUS [TAPTHM JETANEN CO CTOPOHBI, THM; ¢
t.; — CPOK ciyxOnl metaineit, nuu; K, — k03pPULMEHT CHUXEH
YHCEHHOM BEJIMYMHBI 3a11aca OMHOTUIHBIX J€TaNei, 3aBNCALInik
MX KOJTMYECTBA B OMHOMOIENbHBIX arperarax (6epercd us npalmme
CKHX JaHHBIX CIYXOBI IJIABHOr0 MEXaHMKA NMPEANPUSITHSA).
MakcHMaJIbHBIA 3aMac He JOJDKEH IpeBHINATh Tpemec;mnond

pacxofia CMEHHBIX JeTaleii OMHOIO HaHMEHOBAaHUS.
4

Tunoeas 3aAaua C peleHnem
A
3anaya 5.1.

B MexaHoo6pabartsiBalolleM Liexe yCTaHOBRIECHO 44 Me’rannopexcy1
mMx craHka (Tabin. 5.1). Pexum paGoth nexa apyxcmeHubri. [Ipo
JIOJDKMTEILHOCT CMEHBI 8 4acoB. YcoBusS paGoTel 060pynOBaHHS
HOopManbHbie. O6paGaThIBAaIOTCA KOHCTPYKLUMOHHBIE CTaNIM, CJIEIOBAY
TeJIbHO, KO3GdUUMEHTH, YyYMTHIBAIOLME TUN MpPOM3BOACTBA (B,
cBoiicTBa obGpabaThiBatolilero Matepuana (B,,), YCIOBHA 3Kciuryaral
unu (By), XapakTEPHCTHKY CTaHKOB (B.) NMPHHMMAIOTCA PaBHBIMY
exnHnue. HopMatuBHoe BpeMs paGoOTHI CTaHKA B TEYECHHE MEXPE!
MOHTHOTrO 1MKia A =24 000 y. CrpyKTypa MEXPEMOHTHOIO umoxj
JUISL YCTAHOBJIEHHBIX CTAHKOB MMEET BHA

-0;-T1-0;,-T,-03;-C; -04 - T3 - O5 - Ty - Og -
—Cy-07-Ts5-05-Tg - Oy - 5

)
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Cocmas cmano4nozo napka e yexe

Tabsuya 5.1

Kareropua VYcraHoB- | OnrroBas LieHa
N‘.’ O6o OBaHUE MOJ.Ie)'IL I pel\od:cl:‘ﬂgil JICHHas CONHMUUBL
n/n PR Mapka (cﬂ exan(x)asie- MOII- o6GopynoBaHus,
cXasl TCTS) HOCTh, KBT pyb.
1 2 3 4 5 6
1 |Toxapuo-sun- [1K62 11,0 10,0 3 650 000
TK‘;P@?'HHC CTaH- 1K 62B 12,5 11,0 6 000 000
1K6211 14,5 11,5 6 500 000
1M63M 13,0 18,5 8 290 000
1M63B 14,0 15,0 7 870 000
1M65 16,5 22,0 11 160 000
2 {[Tonyapromatnl {1M42b 17,5 13,0 14 500 000
TOKapHO-pe-  [1A124M 14,5 12,5 12 300 000
BOJIbBEPHEIC
1A136 M1 14,0 13,0 15 300 000
3 |ABromars To- [IT140IT 17,5 7,1 15 500 000
KapHO-peBONIb- 171119 18,0 5,5 2 450 000
BEPHBIC OZHO-
wrugensuse  |1E125 15,5 11,0 9 500 000
4 |Tonyasromarst {1B265HIT-8K| 50,0 30,0 54 100 000
TOKApHBIE MHO- 11 Eo9OHTT-6K | 41,0 30,0 66 300 000
IOMWIIMTUHICTb- .
HBIC
5 |Bepruxans- 692P-1 12,5 2,2 5 000 000
Ho-Gpe3eHble |1 gy)3g 13,0 11,0 14 000 000
CTAaHKH
6 |Topusonrans- |6HI13LL 14,0 13,0 15 000 000
HO-(pesepHbIE |gTgor 1 12,5 1,5 6 365 000
CTAHKH
6P83I 11,0 7,0 6 300 000
6T83I-1 11,5 7,5 7 290 000
7 |BepTHKans- 2C132 9,5 4,0 4 570 000
HO-CBEPIMIIb-  (HT']25 45 3,5 3 470 000
HBIC CTAHKM ,
2H135-1 6,0 4,0 4 750 000
KI-26 5,5 1,6 3 250 000
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Oxonuanue maba. 5.1

1 2 3 4 5 6
'8 (Paguans- 2K 52 70 4,5 3 950 000
HO-CBEPIWIL-  |9\[55 20,0 5,5 4 750 000
HbI¢ CTAHKH
2A576 17,5 7,5 18 200 000
9 |Kpyroumdo- |3Y10B 15,5 2,1 12 400 000 §
BaARHRIC 3V10A 19,5 2,5 13 750 000 H
CTaHKHN §3
3M195 38,5 30,0 38 900 000
10 |Tnockomndo-|3E711B-1 15,0 4,0 7 129 000
BaJILHLIE 3E711B®1 17,5 10,0 14 500 000
CTaHKH
11 |Buytpuuumdo- |3K225B 17,5 2,5 9 870 000
| BIBHBIE 3K225A 16,5 2,5 11 860 000
CTAaHKH
3K227B 12,5 4,5 | 14430000
12 |Vuusepcans-  [3E622 10,0 3,0 4450 000 ff
HO-3aTOYHBIC  {3peqop 12,5 3,0 6 750 000 4
CTaHKH ] i
13 |Topusontans- |2620B 28 10,2 20 800 000 -
HO-PacTOuHHE 196501 18 10,2 19730000 §
CTaHKH R
14 |Iporaxenbie  |7564 17,5 11,0 17 924 000
CTaHKH 7667 24,5 40,0 29 970 000
15 |Orpesbie 8662 16,0 3,2 8 500 000
CTaHKH 8T681 17,5 18,1 13 170 000
8B66 8,0 2,5 3 610 000
Hrtoro 694 443,2 578 058 000

HopMEl BpeMeHU [U1sl BHINIOJIHEHHS] PEMOHTHBIX paboT npeacras-f
JeHH B Ta6n. 5.2. TonoBoil 3pdexTrBHLIl GoHI BpeMeHH PabOTHY
onHoro paboyero cocraeasier 1835 u. HopMel obcnyxuBaHust Hal
1 paGouyero B CMeHy 110 MeXpEeMOHTHOMY OOCITYXHBaHHIO COCTABIIS
1or: HS = 1650 peM. en.; HSs = 500 pem. en.; Hg = 1000 pem. en.
Hggs = 3390 pem. en. 3

KosdduupeHT, yyuTHIBAIOLIMI PACXOX MaTepHaia Ha OCMOTPRY
1 MeXpeMOHTHoe obciyxuBaHue (A), paBeH 1,12. Hopma pacxona
MaTepHaa Ha OAMH KaNMTadbHHIH PEMOHT 06OpYIOBaHUA HAa OIHY]
PEMOHTHYIO €IMHULYY cOCTaBisieT 14 Kr KOHCTPYKIMOHHOM CTarm
92 3
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KoadduumeHT, XxapaKTepH3yIOLIHi COOTHOLIEHNe HOPMEL pacxoaa
MaTepMana NpH CPe[IHEM M KANMTaIbHOM peMoHTax (L), paseH 0,6;
K03bdHLMEHT, XapaKTepU3YIOLIM,ii COOTHOLIEHHEe HOPMEI pacxona
MarepHaia NpH TeKyIeM H KaluTaJbHOM peMOHTax (B), pasen 0,2.

Tabauya 5.2
Hopmut epemenu na eoinosnerue pemMonmusix pabom
Ha O0KY PEMOHMHIYIO COUNUKY OAR MEXHOAOUECK020 000pyIOeanus, K.y

PaGotm
Bumm paGor Bcero
chaecapHue | craHouHHe npoyne

Ocmotp (0) 0,75 0,10 —_ 0,85
PeMOHTHI:

tekyumii (T) 4,00 2,00 0,10 6,10

cpeannii (C) 16,00 7,00 0,50 23,50

KanuransHuii (K) 23,00 10,00 2,00 35,00

ExerogHo KanuTaJibHOMY PeMOHTY noasepraerca 10 % oGopymo-
BaHU#, CpeAHEMY PeMOHTY — 25 % M TeKyueMy pemoHty — 100 %
o6opynoBaHMA.

OnpeneMTh LIUTEIBHOCTD MEXPEMOHTHOTO unma MEXpEMOHT-
HOTO M MEXOCMOTPOBOrO NMEPHOAOB, TPYAOEMKOCTh PEMOHTHHIX M
MEXPEMOHTHBIX paboT, YHCIEHHOCTb MePCOHAJIA MO KATETOPUSM IS
BBHINOJIHEHUS1 PEMOHTHRIX paboT ¥ MEXPEMOHTHOrO OGCIYXWBAHUA,
TOIOBYIO OTPEOHOCTD 1IEXa B MaTepHanax il PEMOHTHBIX HY XA, yC-
TaHOBJIEHHYIO MOUIHOCTh O0OpYIOBaHUA B Liexe, 6aTaHCOBYIO CTOH-
MOCTb aKTMBHOH YaCTH OCHOBHEIX IPOM3BOACTBEHHHIX (OHIOB ¥ KO-
JINYECTBO CTAHKOB JUIs| BHITIOHEHUS CTAHOYHKIX paboT I PEMOH-
TOB ¥ MEXPEMOHTHOTO OGCIYXUBaHUS OOOPYIOBaHMS.

Pewenue

5.1.1. PacyeT mIMTENTBHOCTH MEXPEMOHTHOTO IIMKJIA BeIeTCH Mo
dopmyne (5.1) u cocramisieT
Tyu=24000-1-1-1-1=24000uy,
win 6 et (72 Mecana) Mpy AByXCMEHHOM peXuMe paborsl 060pyao-
BaHMA.
5.1.2. PacyeT WIMTENBHOCTH MEXPEMOHTHOIO nepnona BeAeTcs
no dopmyine (5.2) ¥ cocTaBisieT
72
tyy =—————— =8 Mec.
2+6+1
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5.1.3. PacyeT AIMTENBHOCTH MEXOCMOTPOBOIO INEPHOAA BEIETCK
no dopmyne (5.3) u cocrapnsier ;
72 o

tyo = ———— =4 Mec. :

MO 2464941 :

5.1.4. Pacuer cpeiHeromoBoi TPyHOEMKOCTH PEeMOHTHBIX pa6or,f

ofuielt ¥ no BUAaM (clecapHbIM, CTAHOYHHIM U MpOoYMM paboram),
Bezercsa 1o ¢opmyie (5.6) U cocTaBasieT i

T,;‘f,f,“ =35'1+23’5'2+6’1’6+0’85'9-694=14603q.

AL P te

6

B ToMm umcine: ;
CJIECapHEIX %
4

T;gM___23-1+16‘2+64-6+0,75-9_694=9918q; E
CTaHOYHBIX . J
10-1+7-2+2-6+01-9 “

Toaw =—— Ts + 019 694 = 4268 u; l;
NPOYNX
Tp“e"u=2'1+0’5'2+°’1'6-694=417q. ’-

6 .

TIpy onpeeleHHH CPeQHETONOBOro 06beMa PEMOHTHBIX paGor
JOMYCKAIOT, YTO MX OOLIHIi 0GbeM PaBHOMEPHO pacrpefessieTcs na
roiaM B Te4eHHe BCETo MEXPEMOHTHOrO IMKIA. YToYHeHHe 06beMa

paboT Ha KaxXIblfi KOHKDETHHI rof NPOW3BOOUTCA IO ronOBOMy
IU1aHY-TPaQHKY PeMOHTa 060PYNOBaHHA.

5.1.5. PacueT cpegHerogoBoii TPYIOEMKOCTH paboT mo Mexpe-
MOHTHOMY OOCHYXHBaHMHIO MO BHIaM paboT (ClecapHHIM, CTaHOY-
HEIM, CMa304YHhHIM, IHOPHKIM) Npou3BoauTcs 1o dopmyne (5.7):

ClecapHEle

=——%.694 =5094 u;

T =694 =5094 4
CTaHOYHERIC

=2992"% 694 =1544 u:

% ~71650 ® b
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CMAa304YHbIE
T cM 1835 * 2

&= 64= 547'
© =Jogg 4=

LIOPHKIE

1835-2-05
m —_— . 3 .
Tih =—gas— 694 =378

O6uwit rogoBoil 00BeM paboT Mo MeXpEeMOHTHOMY OOCIYXHBa-
HHIO COCTaBJISIET

T =T +TH + Ty +Th=
= 5094 + 1544 + 2547 + 378 = 9563 u.

5.1.6. Pacyer YUCICHHOCTH PEMOHTHEIX paGo4MX, HEOOXOIUMBIX
JUI BBHITTOJIHEHMS PEMOHTA M MEXPEMOHTHOro o6ciyxXuBaHus 060~
pYIOBaHMSL.

Heo6xonymoe 1ist peMOHTa 060pyRoBaHusL YHCII0 PabounX (Ppey)
1o BUIaM pabot onpeaensercs no dopmyne (5.8), ¥cxona U3 coor-
BETCTBYIOIEH TPYJOEMKOCTH, ronoBoro 3¢ ¢dexTnBHoro ¢oHga Bpe-
meHu F, paGothl ogHoro pa6ouero u ko3¢ @dUUHMEHTa BHINOTHEHHUS
HOpM BpeMeHH K, kxoropmiii paseH 1,1:

crecapu
‘9918
= = 4,9 =5 .
o~ 183511 e
CTaHOYHHKH
4268
= = = 2 ,;
T e
npoyue paGouue
: 417
[ R 0,2 =1 yen.
™= 1835-11 1

Hroro
Poewy=Pey + Por + Ppp=5+2+ 1=8 uen.

Heobxonumast 111 MeXpeMOHTHOTO o0CIyXuBaHua 060pymoBa-
HMSL YHCIIERHOCTh paGouux 1o BUAAM pabor onpenpeisAercsa no ¢op-
Myne (5.9):
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ciecapu
P’ 5094

= = 5:3 ,
@ 535,01~ > "o e
CTAaHOYHHUKHU
1544
Po=—— =08 =1yen,;
T~ 183511 e
CMa34YunkKu
2547
P - =12 =1ven;
™= 183511 et
IHOPHUKH
378
2 318 _02=0uen
W= 183511 et
Hroro

Py =P, +P, +P,, +P, =3+1+1+0=5uyen

5.1.7. Pacder HeoOXOOMMOro KOJIUYECTBA CTAHKOB JJIS1 BBHINIOJIHE
HUSL CTAHOYHBIX paboT Ui PEMOHTOB H MEXPEMOHTHOrO 00CIYyXH
BaHuUs1 o6opynoBanus Begercs 1o dopmyne (5.10):

_ 4268 +1544

4268 41544 6 5o
™ ~1835.2-105 r

5.1.8. Pacuet norpeOHOCTH 1ieXa B MaTepHajax il PeMOHTHBL
HYX] npousBogutcs 1o dopmyne (5.11).
ITpu exeroqHOM KanuTalbHOM peMoHTe 10 % CTaHKOB

m

TRy =01-% RCyy =0]1-694 =69,4 pem. en.

i=1

IIpn exeromHOM cpegHeM peMOHTe 25 % CTaHKOB

m
SR, =025-) RCyp =025-694 =1735 pem. en.
i=1

Ilpu exerogHoM TexyleM peMoHTe 100 % cTaHKOB

m
TR, =1-) RC,,; =1-694 =694 pem. en.
i=1
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Torna
0=112.14 (69,4 + 0,6 - 173,5 + 0,2 - 694) = 4897 «r.
AHaJIOTMYHO PAaCCYUTHIBAETCS MOTPEOHOCTD B APYTHX MaTepHaax.

5.1.9. Pacuer ycraBieHHO# MOLIHOCTH OOOpYZOBaHHS BemeTcs
B Ta0J. 5.1, KonoHka 5:

W, = 448,2 kBr.

5.1.10. PacueT 6a1aHCOBOI CTOMMOCTH O0OPYAOBAHUS BEIETCA 110
cnenyiolneit GopMmyiie ¥ COCTaBIsIET

Kos =Krp - 3 Ilog; =115 578 058 000 = 664 766 700 pys.,
i=1

rze K, — xoadduumenT, yquThBAIOMMIA 3aTPATH NPEANPUITHS HA
TPAHCNIOPTHPOBKY, MOHTAX M [TyCKOHaNano4Hbie paborst (K, = 1,15);
I 6; — ONTOBast lleHa eJUHHIIH i-TO BUIa 0GOPYIOBaHUA.

3asaun AAs pewenus

3anaua 5.2.

JITUTENPHOCT MEXPEMOHTHOTO ITMKIIa cocTaBnseT 9 ner. CTpykTy-
pa MEXPEMOHTHOrO IMKJIa BKJIIOYAeT KPOME OJHOTO KaNHUTaIbHOTO
PEMOHTA [1Ba CPEAHMX, P TEKYILUX (MANBIX) PEMOHTOB U NEPHONM-
YECKHX OCMOTPOB. JITUTENBHOCTh MEXPEMOHTHOTO NEPHOIA (tMp) co-
craBisieT 1 ron, a AIMTENBHOCTh MEXOCMOTPOBOrO Tnepuoaa (f,,) —
6 MecsiieB. OnpenenuTs KOJMYECTBO MANBIX (TEKYIHMX) PEMOHTOB M
ocMoTpoB (dopMyitsl (5.4) u (5.5)).

3apaua 5.3.

Ha 3aBome ycraHosieHo 650 emwHui o6opymoBaHus. CpenHsa
PEMOHTHasI CIOXHOCTh eAMHUIII obopymoBanmsa — 11,3 peM. en. -
HopMmpr BpeMeHM U1 BHINIOJIHEHMS PEMOHTHHIX pabOT mpejcTanie-
Hul B Ta0i1. 5.2. CraHKHM JleTKHe U cpeaHHe. YCIoBHuA paboThl 000py-
JOBaHMA HOpMalbHEe. T NPOU3BOACTBA — CepHitHEIA. Pon oOpa-
0aTsIBa€MOro MaTepHala — KOHCTPYKIMOHHEE cTanH. CTpykrypa
MEXPEMOHTHOTO I[HKJIa YCTAHOBJIEHHOro 060pYAOBaHMS HMEET BHI

K;-0,-T-0,-T, - 03-C; - Oy = T; = O5 — T4 - Og - K.

T'omoBoii 3ddexTHBHHIA HOHI BpeMeHH pabOTEl OAHOTO PEMOHT-
noro pa6oyero — 1835 4. l'onoBoit 3 dexTHBHHI GOHI BpeMEHH
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paboth ctaHka — 1800 4. Pexxum pa6orsl — nByxcMeHHbrid. HopMb
obCcyXuBaHMsi Ha OMHOIO paboyero B CMEHY MO MEXPEMOHTHOMY :
o6cnyxuBaHuio coctaBisior: Hig =1650 pem. en.; Hgg =500 pem. en.; -
H7P = 3000 pem. en. !
YJlenbuax rmomanb Ha OJIMH CTAHOK B PEMOHTHO- -MeXaHHYECKOM
nexe (Sy,) — 16 M. y
OnNpefenuTh JUTNTEILHOCTh MEXPEMOHTHOTO LINKIIA, MEXPEMOHT -
HOTO Y MEXOCMOTPOBOIO NEPHOIOB, O0ObEM PEMOHTHBIX M MeXpe-
MOHTHBIX paGoT, YMCIEHHOCTh paboyux mo BuaaM pabotr (ciecap-
HBIM, CTAHOYHKIM ¥ NPOYMM) Ul BHINIOJIHEHUSI PEMOHTHBIX paboT W
MEXPEMOHTHOTO OGCITYXXHBAHUSA, KOJIMYECTBO CTAHKOB 11 PEMOHT<
HO-MEXaHHMYECKOro 1iexa obliiee H MCXOIA U3 THUIIAXA pemomuo-mefg
XaHHYECKOTO 1I€Xa, YCTaHOBIeHHoro no «Emunoit cucreme ITITP»
(tabiu. 5.3). PaccuHTaTh rUI0Iagb PEMOHTHO-MEXAHMYECKOTO 1eXa.

Ta6auya 5.
Cocmas 060pydesanus ¢ peMOHMHO-MEXAHUHECKOM Uexe

r{fn I'pymma craHkor YoenbHuiit Bec, % | Konuuectso (
1 ToKapHEIE 1 PeBONBBEPHBIE 45
2 PacrouHnle 4
3 ‘VHUBepcalbHBE rOpH30H-
TanbHO-Qpe3CpHbIE 8
4 3ybope3Hnie 7
5 IInndosaneHbIE 11
6 CrporansHbie 3
7 BepTrHKansHO-CBEPAMABHHE 7
8 PagvianbHO-CBepnHAbHBIE 2
9 ITpoune 8
Hroro 100

Ha 3aponme npuMeHsieTCs lieHTpaIM30BaHHas dopma opraxmsa
UMM PEMOHTA. &

S B o,

3apaua 5.4.
Ha npeanpustun HacuuThiBaeTcs 520 eAMHHIY TEXHOIOTHYECKOTY,
obGopynoBaHusa. CpeIHAS PEMOHTHAA CIIOXHOCTb €AHHHIIL 00OpyIO0-'
BaHuA cocTtamnseT 13,7 peM. en. CTpyKTypa MEXPEMOHTHOIO HUKI&
BKJIIOYAeT OMH KANMTAILHEIA PEMOHT, TPH CPEJHUX M YETHIPE TEKY+
uiux (MageX) peMOHTA M PSAA NMEPHOAMYECKHX OCMOTPOB. JUTHTENb+
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HOCTh MEXPEMOHTHOro NepHoia — OIMH rol, a MexXOCMOTPOBOIO
nepuona — Tpu Mecsaua. HOpMEI BpeMeHH UISt BBIITOJHEHUS PEMOHT-
HBIX paboT npeacTasieHk! B Ta6i. 5.2. l'ogoBoii abdexTnBHBI doHR
BpeMeHH OTHOTO pabovyero-peMOHTHHKA — 1830 u.

OrpenenuTs KOJIHYECTBO OCMOTPOB, CyMMapHOe KOJIHYECTBO pe-
MOHTHBIX €IMHMII, TPYA0EMKOCTh PEMOHTHBLIX paboT 1o BuaaM (cle-
CapHbIe, CTAHOYHBIE U NPOYHE), YHCIEHHOCTh PEMOHTHBIX pabounx,
€CJIH CJleCapH BHIMOJHSIIOT HOPMBI BHIPaGoTKH Ha 130%, cTaHOUHM-
K4 — Ha 140%, a npoune paGoure paboTalOT MOBPEMEHHO.

3anaua 5.5.

Ha yyacTke ycTaHOB/IEHO 16 TOKapHO-pEBOJILBEPHBIX CTAHKOB O/~
HOH Monenu. JINMUTENbHOCTh MEXPEMOHTHOro nepuoma — 9 Mec.
B CTpyKType MeXpeMOHTHOTO LIHKJIa KPOME KalMTAIbHOrO pEMOHTA
HMeeTcsl IBa CPeOHMX M MATh TeKylUX (ManbiX) peMOHTOB. Ilpu
CPEIHEM M KalUTAIBHOM PEMOHTaX Ha CTaHKE 3aMEeHSIOT MO IBE
BTYJKH. JUTHTEIBHOCTD IIMKJIA M3rOTOBJIEHUSA ABYX BTYJIOK — 2 MecCs-
pa. KoadduumeHT CHIDKEHUS KOJIXYECTBA 3aMacHBIX BTyJIoK — 0,9.

OnpenenuTs IUTEIBHOCTh MEXPEMOHTHOIO IIMKJIA, CPOK CITyX-
Obl CMEHHON BTYJAKM (MCXOOS M3 UTMTEIBHOCTH MEXPEMOHTHOrO
LIMKJIa M KOJIMYECTBA KAMHMTANBHBIX U CPEIHUX PEMOHTOB) B HOPMY
3anaca CMEHHBIX BTYJOK).

5.2. Opranusaumns 3HepreTH4eCcKoro Xo3sicrsa

B sToM naparpade npuBeneHsl 3a1a44 N0 OnpegeleHUIO KOIHYe-
CTBa €IMHMII TOIUIMBA, JIEKTPO3HEPIHMH, flapa, CXaToro BO3Ayxa,
BOIKI ¥ APYTMX HCTOYHUKOB 3HEPTUH JUIS MPOU3BOJCTBEHHEBIX M OHI-
TOBBIX LieJIeil NpenfIpusATHA.

Meroanueckue ykaszanus

KonnyecTBO eMHHII TOIUIMBA I MPONU3BOACTBEHHBIX HYXA Npe-
NPUATHS (TEpMHUYECKOH 00paboTKM MeTalLIa, IUIABKH METAJUIA, CYLIKH
JIATEHHBIX (GOPM, CTEPXKHEH U T.A.) onpeaeseTcs 1o ¢Gpopmyie

Opn =LY

n.H K3 4
rie ¢ — HOpMa PacxoAa YCIOBHOTO TOIUTMBA Ha eAMHHLY BHITTyCKae-
MO# npoayKuuu,; N — o0beM BHIIYCKA NPOAYKIIHM 34 pacqeTHHIH

(5.13)
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IIEPHOA B COOTBETCTBYIOIUX €AMHULIAX H3MEpPEHUs (T, IUT. H T.A.); -
K, — KanopuiiHbl# 5KBMBaNEHT NPHUMEHAEMOTO BHAA TOILUIMBA.

Ko/1uecTBO eIMHML TOIUIMBA 1Sl OTOMJIEHNS NPOU3BOACTBEHHBIX,
aIMMHUCTPaTUBHLIX M IPYTHX 30aHUI onpexnessiercst no dopmyie

gy "to - Fy -V,
Qp =12 -8 '3 (5.14)
T 1000 K, -n, ,

IJie ¢, — HOpMa pacxoia Teria Ha 1 M> 31aHuA TpH Pa3HOCTH Ha-
PYXHOH M BHYTpeHHe# Temmeparyp B 1°C, kKan/y; {, — pa3sHOCTb
HAapYXHO# ¥ BHYTpEHHE# TeMNneparyp oTONMTEALHOro nepuona, ‘C; -
F, — DMTENbHOCTh OTONMTENLHOTO nepnona 4; V, — obbeM 3na-
mm (1o HapyXHOMY ero obmepy), M, K, — reriorsopHas cnoco6-*
HOCTB YCIIOBHOTO TOIUiMBa (7000 xxan/xr), Ny — K03 dHLHMEHT no-
Jie3HOro neﬁcmmx KOTENLHOM yCTAHOBKH (NpHHMMaeM 1, = 0,75).

E

KonuyectBo anexkTpodHepruu (xBT/4) Misi mpOU3BOACTBEHHB

uenel (uaBka, TepMoobpaborka, CBapka M T.4.) PaCCUWTHIBAETCA m};g
dbopmyne i
w,-F,-K, K 3
Pyp=—t2 2 0 . 15)
Kc g Y

rae W, — cyMMapHas yCTaHOBJIEHHas! MOIIHOCTb 3nexrpomoropon*~‘
obopynoBaHus, KBt; F, — addextuBHniit $oHn BpeMeHH pabGoOTH*
noTpe6GuTeNe MEKTPOIHEPTHH 32 IUIAaHMpYEMBIl mepuon (Mecsail, '
KBaptan, rom), 4; K, — xoadduiment 3arpysku oGopyaoBaHHS;
K, — cpeaumit ko3dbuuMenT 0nHOBPEMEHHO#M PaGOTHI MOTpe6uTE-!
nteit anekTposnepruy; K, — xoadbduumeHT monesHoro neicTeus nu-
TaIOWEH EKTPUYECKON CETH; M, — KO dHILMEHT NONe3HOro aei-!
CTBUSL YCTAHOBJIEHHBIX JIEKTPOMOTOPOB.

KO/IM4ECTBO IEKTPOIHEPIMH sl TIPOM3BOACTBEHHBIX LIEIEH MOX-~
HO ONPENENINTh TAKXKE 10 clenyloumm Gopmynam:

Py=W,-n-F, (5.16)
=F, Z .cosg-K (5.17)

rae n, — ko3pbuuMeHT cnpoca MOoTpeOUTENeH 3IEeKTPOIHEPrUH;
C0s ¢ — K03(pPULMEHT MOLIHOCTH YCTAHORJIEHHBIX JeKTPOABUTaTE -
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neit; K,, — k03 pHuMeHT MaluMHHONO BpeMEHH 3/IEKTPOIPHEMHH-
KOB (MalUMHHOEe BpeMs paboTrhl 060pyOBaHHA).

KoadduumeHr cnipoca norpeburesieil 31eKTpoSHEPruy onpene-
jasiercs o dopmyne K X,

5.18
ne = K e (5.18)

KonnyecTBo 371eKTPOIHEPrHH 1Sl OCBEILICHHS nomemeﬂnﬁ ornpe-
nensercst o popmynam
Ccn 'Pcp 'Fa 'Ko

P = 1
3 1000 (5-19)
W h-S-F
) i 20
3 1000 (5.20)

rie C,; — YHMC/IO CBETWIBHMKOB (JIaMIIOYEK) Ha Y4Yacrke, B Lexe,
NpeanpusaTAM, WT.; P, — cpemma MOLIHOCTh ONHOM JaMIIOYKH, BT;
h — HopMa ocneluemm 1 M momwanu (no FOCTy), Br; S — mwio-
wans 3MaHUs, M.

KonmdecTBo napa misi NMpOM3BOACTBEHHBIX Leeii onpeaensercs
Ha OCHOBE YIeJbHBIX HOPM pacxofla COOTBETCTBYIOLLEro norpeéure-
aa. Hanpumep, Ha o0OrpeB CYIMWIBHBIX KaMep MEPHOIHYECKOro
neiicreus (Ha 1 T oGorpepaeMeix aetaneit) pacxonyercsa 100 kr/y; nas
HenpepbIBHO JeACTBYIOLIMX Kamep (KOHBEHepHHIX) — 45—75 Kr/u.

KonuuecTso napa /s OTOIUIEHHS 3NaHUSI onpeenseTcs no gop-
MyJie
qn to - F, o Va
1000-i ’

I7e g, — pacxon Mapa Ha 1 M° 3MaHMS NPU Pa3HOCTH HApYXHOM H
BHYTpeHHel Temnepatyp B | °C; i — TemlocomepxaHue napa (npu-
HUMaeTcst 540 kxan/Kr).

QO = (5.21)

KonnyecTBo cXaroro Bo3ayxa Ui NpOU3BOACTBEHHBIX Lieneit (M3)
OTpenensercs no gopmyne

m
Qo =153 d K, - F, -K,, (5.22)
i=1 ’

rae 1,5 — xoahduumeHT, YYNTHIBAIOIMIA TIOTEPH CKATONO BO3JyXa
B TPyOONIpOBOAAX H B MECTAX HEIIOTHOIO MX COEIMHEHHs; d — pac-
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XOJl CXATOro BO3AYXA MpH HENpepHBHO# paboTe BO3AYXONPHEMHH- -
Ka, M>/4; K, — koadduuueHT ucrnonp3oBaHus BO3NYXONPHEMHHKA i
BO BPEMEHH; /M — YHMCIO HAMMEHOBAHUM BO3LYXOTIPUEMHHKOB.

KonnyecTBo BoAbl V11 TIPOM3BOICTBEHHBIX LIENEH MOXHO OMpe-.
JIEIUTh TIO HOpPMAaTHBaM, MCXolsl M3 yacoBoro pacxoza. Hampuwmep, :
4yacoBOM pacxol BOABI Ha NMPOMLIBKY JeTaieit B Gakax cocTapisier’
200 n1. L1t HEKOTOPRIX MPOM3BOACTBEHHBIX LENEH (I OXIaXA3K0-
HIMX XXUIKOCTEN) KOTHYECTBO BOMBI onpexnensercs no ¢hopMyse

g Crp - F, K, )
= , 5.23
Q” 1000 ( );

rae gy — 4acoBOM Pacxoll BOJALI Ha OAMH CTaHOK, JI. 9
¢

Tunosble 3aAa4M C pelieHHAMH

3apaua 5.6.

MOLTHOCTB YCTAHOBJIEHHOTO [0 MEXaHMYECKOMY LieXy 060pyI0Ba-
HUA — 448,2 kBr; cpenHnit KoadhHULHEHT NOIE3HOro JCHCTBUS DJIEK
TPOMOTOPOB — M, = 0,9; cpenHuit KOs HHUMEHT 3arpy3KH oGopyno«,
ansa — K, =0,8; cpenunit xosdpduumeHT oxHOBpeMEHHOI paﬁmw
obopynosanusa — Kg = 0,7; koachdHLUMEHT Mo1e3HOro neicTBus rmj
Talwei anextpuyeckoit cetn — K, = 0,96; nnanoselit Koapduun-4
eHT cripoca 1o uexy — m. = 0,6. Pexum paboTsl uexa — IBYyXCMEH-:
HbIH, o 8 4. [ToTepn BpeMEHM Ha IUIAHOBBIE PEMOHTH — 5 %. Ond
pelneNnnTh 3KOHOMHIO (TIEPEepacxol) CHIIOBOIl 2JIEKTPOIHEPTHH nm

Liexy 3a rof. ?’

Pewenue !

5.6.1. Pacuer addexrrsHoro dponma BpeMeHr 0GOPyIOBaAHMS.
HomuHanbeHbI (OHA BpEMeHM pabGOTH O0OpYHOBaHMA cocran-jé‘
nsieT i

F = F - F,=365 - 111 = 254 s,
Fy =FF ty + F™® 1™ =249 .8 +5.7=2027 y, ;
e F,, F,, F™®, F! — COOTBETCTBEHHO KOTHYECTBO KaNEHIAPHBIX,
BLIXONHBIX M TPA3IHMYHEIX, TIPEANIPA3IHMYHBIX M MONHBIX JIHEH

(F=365; F;=111; F =249; F® =5); 1., t&® — MPONODKUTEND~
HOCTb MOJHOM M NpeArnpa3saAHHYHON paboueit CMEHBL. }
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Fonosoit adpexTnBHLIA GoHA BpemeHH PaGOTHI oﬁopynoaam
IpU ABYXCMECHHOM PEXHMME COCTaBIsAECT '
F,=F, -K;, - K, =2027-0,95-2=38511y,

rae K, , — k03 dpuuMeHT, YYHTHIBAIOLINIA ToTepu paGoyero Bpeme-
HM Ha IUIAaHOBHIA peMOHT 0GOpYIOBaHHSL.

5.6.2. PacyeT IIaHOBOIO NMOTPeGAEHUSA CHIOBOI JIEKTPOIHEPTUH
peaercs o dopmyne (5.16) 1 cocrasnger

P =448,2 - 0,6 - 3851 =1 035 611 KBr-u.

5.6.3. PacueT (paKTHYECKOTO TNOTpEGIEHHMS CHIOBOH 3IEKTPO-
3HepruM Beaercs no ¢popmyne (5.15) 1 cocrasnser

4482 .3851-08 - 0,7
P® = =1118 715 KBr-u.
0.96.09 1118 KB1-y4

5.6.4. PacueT KOHOMHUHM (MEpepacxolia) CHJIOBOH 3JIEKTPO3HED-
run. Ilepepacxon cHioBO# 37IEKTPO3HEPTUH COCTABMII

P=P% - P =1 118 715 - 1 035 611 = 83 104 kBr-u.

3anava 5.7.

OnpeneanTs NOTpeGHOCTL B CUIOBO# 3/IEKTPO3HEPIHH VIS YYacT-
Ka MeXaHMYECKOro II€Xa 3a IOJ Ha OCHOBE CJICAYIOLUMX NaHHBIX
(tabn. 5.4).

Tabauya 5.4
Cocmae oBopydoeanus ywacmka
e e
OGopynosarme HOCTBh MOTO- in:;rgg; BPEMEHH PaGoTH
poB, KBt crankos (K,)
1. ToxapHO-BHHTOpE3HBIE 40 0,8 0,7
2. ToxapHO-peBONIbBEPHHE 36 0,7 0,8
3. BeprukansHO-(pe3epHbIE 25 0,8 0,8
4. Topu3oHTATHEHO-(Qpe3epHbIe 15 0,8 0,8
5. BepTHKaNbHO-CBEPIIUILHEIE 20 0,6 0,7 -
6. PanguanbHO-CBEpTIMNBLHBIE 18 0,6 0,4
7. KpyrouvtudosanbHble 20 0,7 0,7
8. InockonumdoBaILHHE 24 0,8 0,7
9. lllm1doBanbHO-NOIMPOBATLHBIE 12 0,6 0,6
10. 3yGope3Huie 18 0,7 0,6
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PexuM paboTHl y4acTKa — ABYXCMEHHBIH. I1pomo/mxuTeIsHOCTD:
paboueit cMeHsI — 8 4. Yucno pabouux aHeit B rony — 260. INotepn-
BPEMEHH HA IUIAHOBHIE pEMOHTHI — 5 %. :

Pewenue

5.7.1. Pacuer addexkrusHoro doxaa BpemeHn paboTel oGopyno-
BaHHUS:

F,=260-2-8-0,95=3952 4.

5.7.2. Pacuer noTpeOHOCTH B CWIOBOM 3IEKTPOIHEPrHHM 3a IOf
npoussoauTtcs no dopmyne (5.17) U cocraBisieT

P, =3952(40-08-0,7+36-0,7-08+25-08-0,8+
+15-0,8.-0,8+20-0,6-0,7+18-0,6-0,4 +
+2-07-0,7+24.08-0,7+12-0,6-0,6+

+ 18 - 0,7 - 0,6) = 458 432 kBr-u.

3apava 5.8.

Onpeaenutb NOTPEGHOCTL B JIEKTPOSHEPIHH Il OCBEILIEHNI Me-
XaHUYECKOIo LieXa, eclid B HEM YCTAHOBJIEHO 50 JIOMHHECLIEHTHBIX
CBETWIBHUKOB; CPEIHAS MOUIHOCTH Kaxaoro u3 Hux —100 Br. Bpe-
Ms FOpEHMS CBETWJIEHHKOB B CyTKH — 15 4. KoadpunmenT onHospe-
MEHHOTO ropeHust ceeTWibHHKOB — 0,75. Yucno paboyuux nHei B Me-
caue — 22. ’

Pewenue . ,

5.8.1. Pacuer 3dpdexTnBHOro GoHaa BpeMeHM paGOTH CBETHIb-.

HMKOB: ;
F,=22.15=330y.

5.8.2. Pacyer noTpeGHOCTH B 3IEKTPOIHEPTUH TPOH3BOIUTCS MO
dopmysne (5.19)

P 50-100-330- 0,75
3 =

1000

=12375 KBr-u.

3anava 5.9.

Onpenenuth pacxoll NMapa Ha OTOIUICHHE 3IaHHSA MEXaHHYECKOIO
1exa, HmMeromero ooseM ¥, = 8000 M.

Hopma pacxona napa g, = 0,5 kkan/4 Ha 1 m> 3naHus. Cpenusas
HapyXHas Temrieparypa 3a OTONHWTeNBbHEI nepuwod — f, =-5°C.
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BHYTpeHHsI TeMIEpaTypa B 31aHHUH 1IEXa 33 OTOMHUTENBHBIA NIepHOI
NOANEepXHUBaeTcsl Ha ypoBHE £, = +18 °C. OronurenbHul nepuon
F, =200 cyrok.

Pewenue

5.9.1. PacyeT KOJIMYECTBA Y3COB OTOMUTEIBHOIO MEPHOIA BENETCS
o GopMyJie ¥ COCTABIISIET

Fy=F,- K,=200- 24 =4800 y,
rae K, — KommyecTBO 4acoB 3a CyTKH.

5.9.2. Pacuer pa3HOCTH TEMMEPATYp 32 OTOMHTEIbHBIH MEPHOI BE-
nercs o popmyie
ty=ty - t,=[18 - (-5)] =+23 °C.
5.9.3. Pacuer HeO6XOIMMOro KOJIMYECTBA Napa 3a OTONMUTEIbHBIH
nepuoxn Beaercs no opmyne (5.21) ¥ cocrasnsier
: 0,5-23-4800 - 8000
QO = =

5401000 818 1

3agaua 5.10.

OnpenennTtb NOTPEOHOCTD 11IEXA B CXAaTOM BO3IYXE 33 MECHLL, €CIIH
OH Hcnonb3yercs Ha 35 crankax. CpenHeyacosoit p’acxo,u CXKaToro
BO3yXa Ha onHOM craHKe — 10 M>. KoadUuHEeHT YTeukH CXaToro
po3ayxa — 1,5. KoadduumeHT ucronb3oBaHus CTaHKOB BO BpeMe-
HH — 0,85, -a o MolHocTH — 0,75. Pexxuum paborhl 060pyIOBaHHUS
nexa — aByxcMeHHbI. IIponommkurensHocTh paboyeit cMEHB — 8 4.
Yucno pabounx aHeit B mecsiite — 21. ITorepu BpeMEHH Ha IUIAHOBEIE
PEMOHTH — 6 %.

Pewenue

5.10.1. Pacuer 3¢ dexrnpHOro ¢poHnaa BpeMeHH paborbl 0Gopyno-
BaHUs: '

F,=21-8-0,94-2=31614.

5.10.2. Pacyer pacxolla CXaTOro BO3JyXa B 4aC BCEMH BO3AYXO-
NpHEMHHKAMH:

d=35-10=350 M°.
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5.10.3. Pacyer noTpeGHOCTH Llexa B CXAaTOM BO3IYXe 33 MECSH,
npoM3BoaMTCs 1o ¢dopmyne (5.22) U cocTaBiser i

Qposn =1,5-350-0,85-316-0,75 = 105 761 m>.

3anava 5.11.

OnpenenuTs pacxol BOAbl Ha NPUrOTOBJIEHHE OXJIAXTAIOLICH .
3MYBCHH JUIsl METAJUTOPEXYIIEN0 MHCTPYMEHTA 33 O/l 110 MEXaHW4e- |
cKoMy uexy. Boaa ucnonesyercs Ha 40 craHkax, ee cpeXHH 4acoBO# |
pacxoll Ha OIHH CTaHOK cocTaBiseT 1,3 n. Cpenuuii KoadpduumeHT
3arpy3ku craHkos 0,8. Pexym paGoTrl 1exa — asyxcMeHHBi. I1po-
JOJDKMTETBHOCTB paboyeit cMeHbl — 8 4. Yucno paGoynx nHei B ro-:
Ay — 255. INoTepn BpeMEHH Ha IUVIAHOBLIE PEMOHTH — 5 %. _

d

Pewenue i

5.11.1. Pacuer 3¢ dexrnBHoro ¢poHaa BpeMEHH paboTH oﬁopyno-v
BaHMSL: :
F,=255-2-8.0,95=3876 u. &

5.11.2. PacyeT MOTPeGHOCTH BOIBI ISl NMPHIOTOBJIECHHS OXJIAX-
nalomcﬂ 3MYJILCHH TIPOM3BOAMTCA 1O opmyie (5.23):

1,3-40-3876 - 0.
Qn ’3 1000 ,8 161,2 M .

5.3. Opranusauma HHCTPYMEHTAALHOIO X03AHCTBA

B 3toM naparpade npuBeIecHH 3aa4y [0 pacyery pacxola u 1o~
TPeOHOCTH MHCTPYMEHTa, N0 YCTRHOBJIEHHIO HOPM 3a1aca MHCTpY-
MEHTA B MECTaX ero XpaHeHus.

MeTtoanyeckue ykasaHus

Pacyer pacxona peXylIero HHCTPYMEHTa OCYIUIECTBISETCS 10
dbopmyne
N-t,-ny

K, =M u_ 5.24
P60 Ty -R) (529

rae K, — KOIMYeCTBO pexywero HHCTPYMEHTa OlpeJe/IEeHHOTo TH-
nopasmepa, Ir.; N — yucio aetaned, o0pabaTHBaeMbIX JAHHEIM HH-
CTPYMEHTOM [0 TONOBOM NMporpaMMme, IUT.; #, — MAalIHHHOE BpeMsd
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Ha OI[HY [I€Talleonepanutio, MUH; 1, — YUCJIO HHCTPYMEHTOB, OAHO-
BPEMEHHO paboTaloOLINX HA CTaHKe, WT.; T,., — MAlUMHHOEe BpeMs
pabOTEl MHCTPYMEHTa NI0 MOJHOro M3HOca, Y; R — KoadduumeHT
NpeXIeBPEMEHHOro H3Hoca MHCTpyMeHTa (nmpuHuMaercsa R = 0,05).

MainnHHOe BpeMst paGoThl HHCTPYMEHTA A0 MOJAHOIo H3HOCA Ofl-
penensercs no gpopmyne

T =(% + 1) oo, (5.25)

rae L — nomycTMmast BETMYMHA CTaYHBaHMA paboyeit YacTH HHCTPY-
MEHTA NPH 3aTOYKaX, MM; | — CpelHsAsA BEIMYHHA CHUMAEMOTro CJIos
APU KaXAO#M 3aTOYKE, MM; I, — CTOMKOCTb MHCTPYMEHTa, T.€. Ma-
IIMHHOE BPeMsi ero pPaboTEl MEXTY ABYMSI MEPETOYKAMH, Y.

Pacxon MHCTpyMEHTa MOXET ObITh YCTaHOBJIEH Ha OCHOBE HOPMBI
pacxolia Ha Kakylo-TM00 pacyeTHy1o equHMIly (HanpuMep, Ha 1000 ne-
Tajnei):

N-H
K, =—-2L, (5.26)
roe H, — Hopma pacxolla MHCTPYMEHTa Ha DaCueTHYIO EIMHHMILY;
1, — KOJNHMYECTBO JETajlel, NPHHATOE 33 PACYETHYIO EIMHMLLY, HIT.

B eIMHHYHOM H MEJIKOCEPUITHOM NPOM3BOACTBAX PacXOl MHCTPY-
MEHTa MOXeT OBITE onpexaesieH o dopmyie
_ Fa 'KM.Bp 'qu

K, ,
Tyl - R)

(5.27)

rae K, p, — Koadpduument MaumHHoro Bpemeny; Ky, — xoadpdu-
UMEHT YYacTUs JaHHOTrO HHCTpYMeHTa B 00paGoTKe neTaneit.

Pacyer noTpeGHOCTH B MEPHMTENLHOM HHCTPYMEHTE IpOU3BOAMUT~
cs1 no opmyne
= N- ag - Ny x

" , (5.28)

Pap.u(l = R)
rie a, — KOJIMYeCTBO M3MEPEHMIt Ha OHY JeTalb; My , — BHIOOPOY-
HOCTb KOHTPOJIS (B JECATHYHBIX HONSX); My, o — KOMMYECTBO M3Me-
PEHHHA, BHUIEPXMBAEMBIX JaHHBIM HHCTPYMEHTOM [0 MOJHOIO M3-
Hoca.
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s xkannbpos 1 ckob HopMa H3HOca onpenenseTcs no popmyne -

Mop.u=V - G- B- a, (5.29)
rae v — k03¢ GUUHEHT JOMYCTUMOIO CPEIHEBEPOSTHOTO H3HOCA Me~
purens (oxono 0,7); a, —BenMyMHa ONYCTMMOIO U3HOCA MEPHTES |
o F'OCT, MxM; B — HOpMa CTOMKOCTH MepMTEN (YMCIO M3MEpe~
HUI Ha | MKM M3HOCa MEDHTEINS); a, — AOMYCTUMOE YMCIIO PEMOH-~
TOB MepHTeNsl 10 MOAHOIO M3HoCa (ay, = 2). 1

Pacuer noTpeGHOCTH MaTpHLL IUTAMITIA ITPOM3BOANTCSA 110 hopMYyJie

K, =X, (5.30}3
Moy

rae n, — HOPMa M3HOCA MATPHULB! ITAMIA, PAaCCYMTHIBAEMAs no
dopMyne

ny =(§+ 1)U.1§ﬂ, (5.31j$

rae L — BeIHMYMHA JOMYCTMMOIO CTAYMBaHMS MATPMULL, MM; | —:
cpenHuil cyiof MeTayula, CHUMaeMOro MpH neperoyke, MMm; U — xo-f
JIMYECTBO YAApPOB MEXAY IBYMS nepeToykamu; K., — xoaq)qmuneﬂ'r,;‘,
YUUTHIBAIOLUMI CHUXEHHME CTOMKOCTH LUTaMNa T0CiIe NEPEeTOYKH.

Pasmep uexoporo o60poTHOrO MOHA3Z MHCTPYMEHTA onpe.uenﬂem
ca o opmyne

=2,y t 2, + 2, (5.32

e Z, , ~— KOJIHMYECTBO MHCTPYMEHTa, HaXOJAlIerocs Ha paGoy
MECTaX, WIT.; Z;, , — KONHYECTBO PEXYLIEr0 HHCTPYMEHTA, HaXOMsly!
LIErocs B 3aTOYKE M BOCCTAHOBJNEHMH, IUT.; Z, — KOMMYECTBO PEXy+
IIEro MHCTPYMEHTAa, HaXONSWIErocsi B HHCTPYMEHTaJIbBHO-Pa3aToY -t
HBIX KJIQOBHIX, HIT.

KonnyecTBO HHCTPyMEHTa Ha pabOYMX MECTaxX MpH €ro nepno:m-
YyecKoii roaye onpeaensercs 1o ¢popmyie

T v
Zp = Cop 1 + Copl1 +K,), (5.33;

s

rae T,, — NMEPHOOHYHOCTb TOJaYH MHCTPYMEHTa K PaboYMM Mec—
1aM, 4; T, — NEPHOAMYHOCTh CMEHBI MHCTPYMEHTA Ha CTAHKE, 4,
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n, — KOJNHYECTBO HMHCTPYMEHTOB, OJHOBPEMEHHO NMPHMEHSIEMBIX
Ha ogHoM paboueM Mecre; K, — KoaddHUMEHT pe3epBHOro 3anaca
HHCTPYMEHTa Ha Kaxjaom paboueM mecre (sennuuHa K, Ha ongHo-
PE3LOBHIX CTaHKaxX paBHa 1, a HA MHOTOPE3LOBbIX — 2-4).

TepuoanyHoOCTh CMEHEI MHCTPYMEHTa omnpelenserca no dop-
MyJe :

T, =1tm—‘- e (5.34)

M

Tae ty,y — WTY4HOE BPeMs Ha ONEPaLHIO, MHH; f,, — MAaIIUHHOE Bpe-
Msl Ha OIIEPaLMI0, MHH,

KonnuegrBo MHCTpYMEHTa, HaXOJIILErocs B 3aTOYKE, ONpeens-
ercsa no opMyne

z,, =-TT-?—C,,,, . (5.35)

rae T, — BpeMs OT MOCTYIUICHMsI MHCTPYMeHTa ¢ paboyero mecra
B MHCTPYMEHTAJIbHO-Pa3aTodHyIO KJIANOBYIO IO BO3BpAILEHHMS €ro
M3 3aTOYKH, 4 (i npocroro HHcTpyMeHTa T, =8 4, a JuIs ClNOXHO-
ro — 16 v).

KonnyecTBO peXxyliero MHCTpYMEHTa, HaXo/sIILErocs B 3arace
B HHCTPYMEHTAIbHO-PAa31aTOMHOMH KIaoBOM, onpeneidercs no ¢op-

Myne
z(= Qp 4 (1 + Ky, (5.36)

tle O, — CPEIHECYTOMHBIH PACXOl MHCTPYMEHTa 32 MEpHON MeXIy
OYCPeTHBIMH €10 MOCTYTUIEHHAMH M3 LIEHTPaJIbHOTO HHCTPYMEHTANb-
HOro cknana, wr. (@ = K, : 360); £, — nepHONMYHOCTb MOCTABKM MH-
CTPYMEHTa M3 LIEHTPAIbHOrO MHCTPYMEHTAJIBHOIO CKJaja B HHCTpY-
MEHTAJIBHO-PA30aTOYHYIO KIAIOBYIO lieXa (KaK INpaBHIO, ITOCTAaBKH
NPOM3BOAATCA 2 pa3a B Mecll, T.e. 4, = 15 an.); K, — xoadduumenr
PE3EPBHOIO (CTpaxoBOIo) 3araca MHCTPYMEHTA B HHCTPYMEHTAJIb-
HO-pa3faTo4yHO# KianoBoif (mpuHuMaerces K, =0,1).

HopMma 3anmaca MHCTpDYMEHTa Ha LEHTPAILHOM HHCTPYMEHTAJIb-
HOM cKJlaJle YCTaHAB/IMBAETC B COOTBETCTBMHM C CHCTEMOH «MHMHH-

MyM-MaKCHMyM» (pHc. 5.1).
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Puc. 5.1. Tpapuk H3MeHeHms 3anaca uHcTpyMenTa B HTUC
IO CUCTEME «MUHUMYM-MaKCUMYM»

Ilo cucreme «\MHHHMYM-MaKCPIMYM» CO3[aeTC TpH HOPMBI 3a-
naca:

1) MuHuManbHass HopMa 3anaca (Z;,) co3aaercd Ha ciyyail 3a-
JIEPXKKH MCIIOMHEHMA 33Ka3a Ha M3rOTORJIEHHE HHCTPYMEHTA WM Iie-
pepacxofa ero uexaMu (1o NpakKTHYECKNUM JaHHBIM B 3aBHCHMOCTH
OT BEIMYUHBI PacXolla HHCTPYMEHTA):

Zonin = Zens (5.37)

2) HOpMa 3amaca, COOTBETCTBYIOILAs TOYKE 3aKa3a, MMPH KOTOPOH
BBIIAETCS 3aKa3 Ha M3rOTOBJICHHE WIM NMpUOOPETEHUE OyepeaHOM
MapTUU MHCTPYMEHTA:

Zl'.3= me + To ) Qp) (538)

rae T, — nepuo BpeMEHM MeEXIY MOMEHTOM BBIIaYM 3aKa3a M no-
CTYIUIEHMEM MHCTPYMEHTa Ha LIEHTPAJIBHBIH MHCTPYMEHTAIBHBIH
cKian, IHH; (), — CpPeaHEAHEBHON pacXol HHCTPYMEHTa 3a NEPHON
HCTIOJIHEHHS 33Ka3a;

3) makcumajbHas HopMa 3anaca (Z,,,) HOCTHraerci B MOMEHT
NOCTYIUIEHUs 33Ka3a MHCTPYMEHTa, onpelensercs no popMyne

Znax:' Znin + Tu ) Qp’ (5-39)

rae T, — BpeMs MeXQy ABYMs NMOCTYIUIEHUSAMM NapTHii MHCTPYMEHTa
(ANUTENbHOCTD LIMKIIA), THH.
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Tunosas 3aaaua c peweHnem

3anava 5.12.

TogoBass nporpaMMa 0OpabaThiBaeMbIX CTYTICHYATHIX LIIMIEBBIX
pamkoB — N= 500 000 wr. Pexxum paGoThl 1iexa — JABYXCMEHHEBIMN.
DdpdexruHuit dhoHa paboTel oGOpYNOBAHMA B OAHY CMEHY —
F,=1975 4. Marepuan 3aroroBkn — craib 20X. TexHonmornyeckuit
npouecc MexaHuuyeckoit 06paboTKn BaIMKOB NpelcTaB/eH B Tab. 5.5.

OnpegennTts HEOOXOAMMOE KOMMYECTBO PEXYILUEro ¥ MepHTeNlb-
HOPO MHCTPYMEHTA Ha roIoBy10 nporpamMMmy. IIpou3secTu pacyer Lie-
x0BOro ¢oHAa pexylnero HHCTPYMEHTA.,

Pewenue

5.12.1. Pacyer MaliMHHOro BpeMeHH pabOTHI HHCTPYMEHTa RO
MOJIHOTO ero u3Hoca npou3somurcd no opmyne (5.25). Ioacrav-
€M B 3TY (POpMYNy COOTBETCTBYIOLUME AaHHLIE M3 Tabn. 5.6, KONOH-
KH 2-5, 0 nmepBOMY pe3ly M NOydaeM:

51
T =[=-+1[2,4=19u.
naul ( 0’7 )2»

AHAJIOTMYHO BHIIOJHSAIOTCH PacyeThl M MO APYTMM BHAAM pEXY-

LIEr0 MHCTPYMEHTA, PE3yLTAThl CBOAATCH B Tabn. 5.6, KomoHKa 6.

5.12.2. Pacyer noTpeGHOrO KOJIMYECTBA PEXYILIEr0o HHCTPYMEHTa
npoussoantcd no popmyne (5.24). Ioacrasmsiem B 31y Popmyity co-
OTBETCTBYIOINME 3HayeHust M3 Tabiu. 5.7, xononku 1—4, no npoxoxn-
HHIM pe3uaM 4YepHoBO# 006paboTki M noiy4yaem:

K. -500000-185-3
Pl 191 - 0,05) 60

AHaJIOTHYHO BHITNIOJHAIOTCA pacyeThl M MO APYTHMM BHIAM pexy-
LIETO MHCTPYMEHTA, Pe3yAbTaThl CBOAATCA B Tabn. 5.7, Ko/loHKa 5.

= 2562 ur

5.12.3. Pacuer HOpMBI u3HOCa i1 CKOO M MPOXOLHBIX KATHOPOB
npoussoanTcs o dopmyne (5.29). Moacrasisem B 3Ty $opmysty co-
ome'rcmylomue 3HayeHHUd u3 TaOJL. 5 8, xomouku 1-3, no ckobe
87°%5 u nonyyaem:

Pop.w=0,7 - 10 - 26_30 - 2=36 820.
AHaNOrHYHO BHIOMHAIOTCS PacyeThl M NO APYTMM BHAAM U TH-

nopa3MepaM MEPHTENILHOIO HHCTPYMEHTa, peaym.Tam cBoaATCH
B Tabi1. 5.8, KooHKa 4.
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Pacuem epemenu pabombvi uHcmpymenma 00 HOANOZ0 U3HOCA

HO 6cem munopaimepam

Tabauya 5.6

HanMeHOBaHKME MHCTPYMEHTa L,mMm |/, MM I£+ 1] b9 | Ty 8
1 2 3 4 5 6
1. Pe3sel MpoXORHON 4E€PHOBOM 51 | 0,7 8 2.4 19
2. Pesen noape3Hoii 4epHOBO# 2,8 0,4 8 2,4 19
3. Pe3ell npoXonHO# YMCTOBOM 5,1 0,7 8 2,4 19
4. Pe3seu nmoape3Hoil YMCTOBOM 2,8 0,4 8 2,4 19
5. llnudoBanbHEIA KPYT 5 1,0 26 1,0 26
6. ®pe3a yepBayHas 7.3 0,6 13 4,0 52
Tabauya 5.7
Pacuem nompebnocmu pexcywezo uncmpymenma
HO 6CeM MuUHOpaAIMepam
WUHCTpYMEHT Tuno 9 | s MMH | n,, WUT. K, wr.
1 2 3 4 5
1. Pe3ell NpOXOAHOM YePHOBOM 19 1,85 3 2562
2. Pe3en noape3Hoii YepHOBOM 19 1,96 4 3619
3. Pesenr npoxoaHo#t YUCTOBOM 19 1,43 3 1980
4. Pesewr noJpe3Hoi YMCTOBOM 19 1,35 4 2249
5. IlnudoBaibHEIA KPYT 26 1,82 1 614
6. ®pe3a yepBsIYHas 52 7,38 1 1245
Tab6auya 5.8
Pacuem Hopm u3noca mMepumeasno20 UHCIMPyMenma
MepuTenbHR# UHCTPYMEHT a;, MKM B Moo
1 2 3 4
1. Cxobn 10 2630 36 820
2. KanuOpul npoxosHsle 11 LUTHLIOB 12 900 15 120

Ipumevanue. HopMaTHBB H3HOCA MHCTPYMEHTa GepyTcs M3 CNIpAaBOYHUKOB.
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5.12.4. Pacuet notpebHOCTU B MEPUTEILHOM UHCTPYMEHTE Npo-
u3Boautcsa no dopmyne (5.28). Ioacrasnaem B 31y popmyny coor-
BETCTBYIOLME JaHHble M3 Tabi. 5.9, kononku 1—4, no ckobe 87 -0.5
H NOJTyYaeM:

500000503
368200005 2T

AHAJIOTMYHO BRHITIOJTHAEM PAcyYeThl U N0 APYTMM BHIAM M TUIIOpa3-
MepaM MEPHUTENLHOTO HHCTPYMEHTA, Pe3yALTaThl CBOAATCS B Tabi. 5.9,
KQJIOHKA 5.

KMl

Tabauya 5.9_;

Pacyuem nompebnozo xoauuecmea MepumessHo20 URCHPyMeRma
HO K@NCOOMY muUNOpazMepy
MepuTenbHuI HHCTPYMEHT Qg WT. | Ny | By g, WY | K, 1.
1 2 3 4 5
1. Cxobmi:
87-03 5 0,3 | 36820 22
72705 4 0,2 | 36820 12
5705 3 | 023680 9 |
152793 2 0,1 | 36820 4 |
85702 4 | o3| 3680 17 [
7002 5 | 02| 3680 ] 14
55702 4 0,2 | 36820 12
15072 2 0,1 | 36820 4
85! 4 0,5 | 36820 28
2. KaimOpH NpoXoAHbIe A MLUIMLIOB 1 0,7 15 120 24

5.12.5. PacyeT KoJMH4ecTBa paboynx MeCT Ha KaxX1oii i-it onepa-
MU npousBoautcs no dopmyne (4.6). IoxcrasngeM B 31y dopmyny
COOTBETCTBYIOILIME JlaHHbIe U3 Tabu. 5.10, KonoHKM 1—4, no nepBoi
onepaumy (06TOYHTh HAYEPHO, MEPeIHMI CYTINOPT) ¥ NOJyYyaeM:

Nt 500000364

c -
T F, Koy 60 1975-2- 60

=8 en.

AHaNIOrHYHO BRHITIOJIHAIOTCS PAacyeThl U 10 APYTHM ONepaumsM,
pe3ynbTaThl cBOAATCA B Tabi. 5.10, xonoHka S.
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Tabauya 5.10
Pacuem xosunecmea pabouux mecm

OnepaTuB-
Homep Kommiectso
onepaLmy Coaepxanue onepauus | O6opyaoBaHue ]({t:r) 1’3;;::[4: pabouux MecT
1 2 3 4 5
1 OGTounTh HavepHo: |ToKapHHIA
NepelHUiA CynnopT |MHOTOpe3uo- 3,64 8
3aHHI CYNHOPT BHIf CTAHOK 3,48 7
2 OGrounth HauucTo: |[To Xe
nepegHuil CynmopT 2,47 5
3aAHUI CYMIIOPT 2,53 6
3 HlInudosats cryneds | Kpyrmouum- 2,64 . 6
nuameTpoM 85 MM |DoBaTbHBIN
CTaHOK
4 ®pesepoBarsb nuMusl{PpesepHuiii 12,42 26
Ha CTYNeHM AMaMeT- |CTaHOK
poM 85 MM
HTtoro 58

5.12.6. Pacyer nmepHOOMYHOCTH CheMa MHCTPYMEHTa CO CTaHKa
npousBoautcs no opmysie (5.34). IToacrasnsieM B 3Ty Gpopmyny co-
OTBETCTBYIOLIHE JaHHbIE 110 Pe3liaM MPOXOAHBIM Y€PHOBLIM Ha Tiep-
BOii onepauuu u3 Tabna. 5.11, xononku 1—5, u nomyyaem:

3,64
T,g=""—-24=47=5u.
17185 ’

AHAaJIOTHYHO BHITIOJTHAIOTCA PACYeTHl U 110 APYTUM BHIAM MHCTPY-

MEHTOB, pe3yJbTaThl CBOAATCA B Tabx. 5.11, KonoHka 6.

Tabauya 5.11
Pacuem nepuoduunocmu csema UHCmMpymeRmos co CIMAHKOS

HucrpymeHT T4 (e MMH] £, MUH ] 1, 4 T, 4
1 2 3 4 5 6

1. Pesisl npoXoaHbIC YePHOBBIE 3,64 | 1,85 2,4 5,0

2,47 1,43 2,4 4,0

348 | 1,96 | 22 4,0

2. Pe3unl MPOXOIHBIE YHCTOBHIE

oo H

3. Pe3unl noape3Hule YepHOBHIE
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Ox‘onuanue maba. 5.11

1
4. Pe3un noape3Hbie YUCTOBBIE
5. Kpyru uumidoBaipHbIe
6. ®pe3nl YePBAYHEIE HUTMLEBHIE

(= S

3
2,53
2,64

12,42

4
1,35
1,82
7,38

5
2,4
1,0
4,0

6
5,0
2,0
7,0

5.12.7. PacyeT KONMHUYECTBA HHCTPYMEHTA, HaxolsALlerocs Ha pa6o-
YHUX MecTax, npou3BomuTcH no ¢opmyie (5.33). IloacraBnsieM B 3Ty:
topMyIty COOTBETCTBYIOIIME AAHHEIE M3 Ta0j, 5.12, komonku 17, no¢
pe3laM MPOXOAHBIM YEPHOBLIM Ha NEpBOH onmepalliy W MoJTyvaeMm:

Zyou =-§--3-8+8(1+2)=621u’r.

AHAJIOTMYHO BHLITOMHAIOTCSA pacyeTH! ¥ O APYTHM BHAAM uﬂcmy-
MEHTOB, Pe3yJILTaThl CBOAATCA B Taba. 5.12, xomoHka 8. -

Tabauya 5. 12;-1
Pacuem xosunecmea uncmpymenma na pabouux mecmax

C > ] ny - ] . ,B
UHCTpyMeHT Toul| T u g 1’::“1 | urrcnp 14K, i’};' ’31
1 2 3 5 6 7 8
1. Pe3usl npoxoqHkie
YepHOBBIE 8 5 8 3 24 3 62
2. Pe3unl npoxoaHuIe
YHCTOBLIE 4 4 5 3 15 4 35
3. Pe3usl nogpe3HHe
YEPHOBHIE 8 4 7 4 28 3 77
4. Pe3un Noape3HbIe
YUCTOBBIE 4 5 6 4 24 4 43
5. Kpyrn ummcdosansheie | 4 2 6 1 6 2 24
6. ®pesn YepBIYHEBIE
ULTHUEBHIE 8 7 126 1 26 2 82

5.12.8. Pacyer xonuyecTBa HHCTPYMEHTA, HAXOIILETOCH B PEMOH-
Te, 3aT0YKe, IPOBEPKe, onpenessiercs no dpopmysne (5.35). l'Ioncramm-
€M B 3Ty hopMyny HaHHbIe 13 Tab. 5.13, KOJIOHKH 1—5, 115 BCeX BHIOR

HHCTPYMEHTA, LIMKJT 3aTOYKH KOTOPLIX paBeH 8 4, a s ¢pe3nl — 16 u:

T

Zp.al ='7‘-.'9"Cnp *h

M

8

H='8"‘
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AHaJIOTUYHO BRIMONHAIOTCS PacyeTHl U MO APYTUM BHAaM HHCTPy-
MEHTOB, Pe3yJILTaThl CBOAATCA B Tab. 5.13, KoNOHKa 6.

Tabauya 5.13
Pacuem xoaunecmea uncmpymenma 6 3amoyke, peMorme, HpogepKe

HnHcTpyMeHT T4 | Ty 9| Cpp WT. | 1y, wi. | Z, 5, T,

1 2 3 4 5 6
1. Pe3usl NpoXoxHuIe YePHOBHIE 8 8 8 3 24
2. Pe3unl MPOXOAHKIE YUCTOBBIC 8 4 5 3 30
3. Pe3iIBl IOApe3HbIE YePHOBHIE 8 8 7 4 28
4. Pe3uBl mMoApE3HHIE YNCTOBhIE 8 4 6 4 48
5. Kpyru uumudoBansHele 8 4 6 1 12
6. ®pesnl yepBAuUHHE UUTHIEBHe | 16 8 26 1 52

5.12.9. Pacyer KOIMYeCTBa MHCTPYMEHTa, HAXOASLIErocs: B HHCTPY-
MEHTAILHO-PA3AATOYHON KI1anoBoH, mpoussoautcd 1o gopmyae (5.36).
TloncrasnseM B 3ty opMyty COOTBETCTBYIOLIME AaHHbIE U3 Tabn 5.14,
KOJIOHKM 1—4, no pe3laM NpoXOAHBIM YEPHOBLIM U TIOJIYYaeM:

Zq =252 150+ 01) =118 .

360

AHAJIOTMYHO BHITOJHAIOTCA PacYeThi U MO APYTHMM BHAAM HHCTPY-
MEHTOB, pe3yJIbTaThl CBOAATCA B Tabn. 5.14, konoHka 5.

Tab6auya 5.14
Pacuem xosunecmea uncmpymenma
8 UHCMPYMEHIMAAbHO~Pa30amoynol KAado6oii ‘
HUHcTpyMeHT Qpur. | 1, m | 1+ K, | Z, wr.
1 2 3 4 5
1. Pe3usl poxoaHbie YepHOBHIE 7,1 15 1,1 118
2. Pe3lbl MPOXOIHBEIE YMCTOBHIE 55 15 1,1 91
3. Pesubl noape3tbie YepHOBbIE 10,0 15 1,1 165
4. Pe31usl nogpesHble YNCTOBHIE 6,2 15 1,1 102
5. Kpyru uumdopanbHee 1,7 15 1,1 28
6. ®pesnl yepBAYHBIE UUTHUECBHE 3,5 15 1,1 58

5.12.10. Pacuer uexoBoro o60poTHoro ¢oHIa pexyiero HHCTpY-
MeHTa npousBoautca 1o dopmyne (5.32). IMoacrarnaeM B 3Ty Hop-
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A
Y

MYJIy COOTBETCTBYIOWIME AAHHBIE MO Pe3liaM MPOXOAHLIM YEPHOBLIM
Y TIOJTyYaeM:

Zy=2Z,y+ Z,,+ Z, =62+ 24 + 118 =204 ur.

AHaJIOrMYHO BBIMOJHAIOTCS PacyeThl M MO APYTUM BHIAM MHCTPY-
MEHTOB, pe3yAbTaThl CBOAATCA B Tab1. 5.15, KojmoHKa 5.

Tabauya 5.15
Pacuem uexoeozo o6opomnozo 3anaca uncmpymenma
MHcTpyMeHT Zy o WT.| Z, o, WiT. | Z, it | Z,, 10T,
1 2 3 4 5

1. Pe3usl npoxogHble YEPHOBLIE 62 24 118 204
2. Pe3lnl npoxogHEIe YHMCTOBLIE 35 30 91 156
3. Pe3us! noape3Hbie YSPHOBBIE 77 28 165 270 |
4. Pe3lnl NOAPE3HBIC YUCTOBLIE 43 48 102 193
5. Kpyru uumdopanbHbe 24 12 28 64
6. ®pe3bl YePBAYHEIC LUTHIIEBBIE 82 52 58 192

5.4. OpraH13aums TPaHCMOPTHOTO XO3ANCTBA

B 3T0M naparpade npuseaeHs! 3a1a4M 110 pacyetTy HeoOxoAMMOoro
KOJIMYECTBA TPAHCIOPTHLIX CPEACTB, UCNOIb3yEMhIX BHYTPU U MeX-
Jy ueXaMM NpeanpHsaTHs, a TAKXe MX TEXHUKO-IKOHOMUYECKHX I10-
Kasarenei. :

Metoanyeckue YKa3aHHus

CxeMa MaplHIpyTOB MeXIIEXOBBIX NEPEBO30K YCTAHABIMBAETCH HA
OCHOBE 1LIIaXMaTHON BENOMOCTH, KOTOpas HaeT HANSAHYIO KApTHHY
Tpy30060pOTa M CIYXHT OCHOBOH IUISI pacyeTa KOJIMYECTBA TPAHC-
MOPTHLIX cpeacTs (Tadi. 5.16). :

Ha npeanpuarusX, Xax M3BECTHO, HCIIONBL3YIOTCS pPa3IMYHbIE
CXEMBI MaplIPYTOB: MasTHUKOBLIE OAHOCTOPOHHME, NBYCTODOHHHE,
CMeLIaHHBlE, MAATHUKOBLIE HEHTPOOEXHbIE M UEHTPOCTPEMHUTENb-
HBI€, KOJIblIEBEIE MApIUIPYTEL. B 3aBUCMMOCTH OT BHIODaHHO# CXeMBbI
MapUIpyTa ONpPEeAe/IETCA 1 KOJIUYECTBO TPAHCIIOPTHLIX CPEACTB.

Yucno TpaHCIMOPTHHIX CPeICTB NpepLIBHOTO ACHCTBUS (ABTOMO-
O6uneit, aBTO- M 3NEKTPOKAPOB, poOO3IEKTPOKApOB U T.4.), He0OX0-
JUMBIX JUISS MeXIIEXOBbIX NMEPEBO30K, MOXET OBITH ONpeAesieHO 110
OIHOM 13 crepyoiux ¢opmy:.
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Tabauya 5.}, b
Illaxmamnan éedomocms 2py30HOmoK08, m :

Kyna Cran- Cranmma | Lex | Hex | Llex Orsan
Otkyna xém;: 3aBoackag | Ne1 | Ne2 | Ne 3 | (orxomsl) Hroro
CraHuus
X/ - 10 000 - - - - 10 000
Cranums
3aBOACKAS 7500 — {2000} 8000 - - 17 500
Hex Ne 1 - - -1 1500 - 500 2000
Hex Ne 2 - - - -1 7500} 2000 9500
Hex Ne 3 - 7500 ;= - - - 7500
OtBan
(oTXOnBI) 2500 - — — — — 2500
Hroro
TMOCTYIIHT 10000| 17 500 | 2000} 9500} 7500 2500 49 000

Tt MaITHUKOBBIX TEPEBO30K:
a) OIHOCTOPOHHMI MapIUIPYT ABVOKEHUS

iN’ Owy )
K, =—21I [ +1, +tp]

(5.40)

" q-K,. - F, K, -60| ¥,

rae N; — KOIM4eCTBO M3fieNnii j-To TUIopa3Mepa (HAaMMEHOBAHHS),
NEpeBO3UMBIX B TEYEHHE PAcYeTHOro nepuopa, wr.; Qun; — Bec
eIMHULBI j-TO TUMOpPa3Mepa M3JeNUs, KI; § — IPy30NOLbEMHOCTD
eJUHULBI TPAHCMOPTHAIX CPeacTB, kT; K,. — koadduumeHT uc-
T0JIb30BaHMst IPy30NOAbEMHOCTH TPaHCMOPTHOrO cpeactsa; F, —
abdexTuBHbIl GOHA BpeMeHH pabOTHl €AMHMIIB TPAHCIIOPTHOTO
CpelcTBa, ANt OMHOCMEHHOro pexuma, 4; K., — uucnao pabounx
CMeH B CYTKM; L — paccTosHHe MeXIy AByMs IMYHKTaMd Maplipy-
T3, M; ¥, — CpeaHsas CKOPOCTh ABMXEHHs! TPAHCIIOPTHOTO CPEACT-
Ba, M/MPIH, 1, ¥ f, — COOTBETCTBEHHO BPEMS Ha ORHY IOrpy304HYIO
M Pa3rpy304HyIO ONEePAlMH 33 KaXAbii peiic, Mun; H — HOMeHKNa-
TYpa TPAHCHOPTHPYEMBIX H3/eHuii;
6) AByCTOPOHHMHA Mapmpy'r IBHXEHUS

ZN - Quny
K, = [u +At, +1 )] (5.41)

q- K,lc - F, K, - 60|V,
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dnsa xonblueBuIX NEPEBO30K:
a) C HapacCTAaIOLIUM IPY30II0TOKOM

ZN  Qun

K
e q Knc Fy Ky - 60

[L' k,,p-t3+tl,], (542)

rae kn, — YUCIO NOrpy304HO-Pasrpy304HLIX MYHKTOB; L' — jivMHa ;
BCETO KOJBLEBOIO MApIIPYTa, M; :
6) C 3aTyxalolMM rpy30MOoTOKOM

H
_ZNJ *Quryj
j=1 (

q'KHc Fy Ky 60

El
i

K'r.c =

L
ty + kyp ; (5.43)
v +1, + ) (5.43)¢

cp i
¥

B) C PABHOMEPHLIM IPY30MI0TOKOM

H
ZNJ'Qunj

L
= k t 5.44)-
Krc 7 Kuc Ko 60( +knp(t; + p)] (5.44)

2
y

KomyecTBo rpysa, nepeBO3UMOr0 3a CMeHY, ONpenesaercd Io
dopMmyne

[EPSURA N SN

Qr '

Qo =, (5.45),

o Hp ) KcM N KH ,&

rae O, — romoBoi rpy30060poT HA naHHoM Mapupyre, Kr (T), Hp —,
yucio pabouux aHei B roxy; K.,, — uncno cmen B cytkm; K, — k03d-*

duiueHT HEpaBHOMEPHOCTH NEPEBO30K (MPMHUMAETCS K = (,85).

Bpems mpobera TPaHCIIOPTHOTO CpENCTBA IO 3aJaHHOMY Map-
HIPYTY onpeensiercd no gpopMmyie

Tpos = é (5.46),

Pacyer BpeMeHH, 3aTpauMBaeMOr0 TPAHCIIOPTHHIM CPEACTBOM IIpH
MPOXOXAEHNM OHOTO peiica, MPOU3BOAMTCA NO dopmye

T,=2 Thpos + 1, + 8, (5.47)
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Pacyer komMyecTBa PEHCOB, COBEPILUAEMBIX €IMHHIEH TpaHC-
MOPTHOTO CPEACTBA 33 CYTKH, NMPoU3BoAUTCA 1o ¢opmyne

tew ‘Kew 'K
P =M cM B
T

p

(5.48)

rae K; — xoadduument ucnonb3osanuss ¢GoHaa BpeMeHH paboThI
TPaHCMIOPTHOTO CpeNCTBa. ‘

ITpou3soaMTENLHOCTb OMHOIO peiica onpexenserca no gpopMmyie

0
==, 5.49
P | (5.49)
KonuyecTBo KOHBeiiepoB (TPaHCIOPTEPOB) OIpeaessiercs 1o of-
HOM M3 caeayolux ¢bopMmyn:
a) JJI IWITYYHBIX IPy30B (M3Aeauil, netaje u T.4.)

K. = Qc'io
o 36-Our -V tew - Keu -KB’

rae Q. — CyMMapHbIi TPAaHCIIOPTHPYEMBIi I'Py3 B TEHEHHE CYTOK, KT;

l, — wmar KoHBeifepa (pacCTOSHHE MEXOY ABYMS H3NENUSAMH), M;

QOurr — Macca (BeC) OOHOTO TPAHCIIOPTUPYEMOIO H3nenws, Kr; 3,6 —

MOCTOSHHBIH K03¢dduimeHT; ¥V — CKOpOCTb ABHXEHUS KOHBeepa, M/C;
6) JU1A CHINYYHX IPy30B

Q.
K. = : 5.51
¢ 36-qn -V -ty Koy 'Ky 3D

(5.50)

rae g, — Harpy3ka (rpys) Ha 1 m? TPaHCIOpTEpa, KT.

KonuyecTBO Ipy30oBBIX KPIOKOB Ha IMOABECHOM KOHBeiiepe pac-
cyMThHIBaercs no ¢popmyne

p N, -L,
“TnV oty Ko oK,

, (5.52)

rae N, — KOITHYECTBO TPAHCIIOPTUPYEMEBIX U3ETHIl B TEYEHHE CYTOK,
wr.; L, — nmmHa paboyeit 4acTH KOHBe#epa, M; n — KOIUYECTBO M3-
Ilenuii, HaBelIMBaeMBbIX Ha OAUH KPIOK, IIT.

Pacuer Kolu4ecTBa 3J€KTPOKPAaHOB NPOBOIUTCA 110 dopMye

T,-N,
Kax'— 2 -

=P ¢ (5.53)
tcm 'Kcu 'KB
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IMTorpe6HOe KONMYECTBO 3NIEKTPO- H aBTOKAPOB VISt BHYTPHIIEXO~
BBIX 1EPEBO30K ONpelesfeTcsa YKPYIHEHHO 1o dopMyite :

Ok, +1) (ZL )
Kic = tMan +1, +t 5.54
e - Ky -t K\ V ¥ ( )

rae k, + 1 — cpennee YMCNO nepesay NapTHH AeTaned Mexmy onepaux
UMM Ha CKJIaJ M CO CKJIaja 32 CMEHY.

Yacosas NPOU3BOIUTENLHOCTL KOHBeHepa pPAcCYUTHIBACTCH [10

ORHOM M3 creayonmx GopMyn:
a) 1pH TepeMelEHUH CHITyYHX IDY30B

9a=3,6 4y V, (5.55)
Iae g, — Harpy3ka Ha 1| M JIMHBI KOHBeifepa, KT; 1

0) npH nepeMenieHHH ITYYHEIX IPY30B Ha MOABECHOM KPYTOBOM,
KOHBelepe v

a =3,6-Ourr ’2—-; (5.56}
° i
B) IPH repeMeIleHHH LITYYHBIX IPY30B B CIIEIIUAILHON Tape nd
P WITYK Ha MOTOYHON JTUHMH LieXa i
V <
4 =36 Cun P 1 .57
(¢}

i

IIe P — BENMYHHA TPAHCIIOPTHOM NMAapTHH, INT.

1
Tunosbie 3aAaum C pemeHHamMm 1

3anaua 5.13.

CornacHo HIaxMaTHo# Be1oMOCTH (1a6. 5.16), Ha 3aBoz co c*raﬂi
LMH XeJIe3Hoi noporn HeobxoaumMo nepesectd 10 000 T rpy3a. Pac+
CTOSIHHE OT XeJe3HONOPOXHON CTAHLMH 10 3aBoza 5,6 xm. s ne<
PeBO3KM Ipy3a OyoyT HCIONB30BAaHBI NATHTOHHBIE ABTOMALUMHBY
CxOpoCTb ABIDKEHUST aBTOMAIUMHBI — 42 KM/4. Bpemst morpysku -4
40 mMuH, BpeMs pasrpy3kd — 25 muH. KonmdectBo paGoumx nneﬂ
Broxy — 255. PexatM paGotel — asyxcmeHHM#. TIpomomkurensy
HOCTb pabouell cMeHH — 8 4. Ilorepr BpeMeHM Ha TUIAHOBBIE pe<
MOHTBI aBTOMAaIIMH — 6 %. KoadpHUHEeHT HCIIONb30BaHUS rpyaovc
NMOXbEMHOCTH aBTOMAIMHMHE — 0,8.

Onpenenurs BpeMd npodera aBTOMAIIHMHBL 110 3alaHHOMY Map<
WIPYTY, JUIMTEIbHOCTD pelica, HeOOXOAHMOe KOMUYECTBO TPAHCIIOPT+
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HEIX CPeACTB H K03 bHIIHEHT MX 3aIPY3KH, KOJIHYECTBO pPeiicoB B Cy-
TKH M TIPOU3BOJHMTENLHOCTE OXHOTO peiica.

Pewenue

5.13.1. Pacyer BpeMeHH npotera aBTOMOOWIA B OOHY CTOPOHY
npou3BonuTce 1o dopmyne (5.46) U cocTaBiseT

7 -36_5600-60 o n
mos =35 = 42000 o T

5.13.2. Pacyer IUIMTENLHOCTH OAHOTO peiica MPOM3BOAMTCA I1O
dopmyne (5.47) u cocraBisder
T,=2-8+ 40 + 25=281 mun.

5.13.3. Pacuer 3¢dpexTnBHOrO GoHAA BpeMEHH paboThl eTHHHIIBI
TPaHCIIOPTHOTO CPEeICTBa, B Yacax:

F,=255-8-0,96=1958 u.
5.13.4. Pacyer HeOOXOAUMOTroO KOJHMYECTBA ABTOMAIIIHH [IPOH3BO-
nurcyg no ¢opmyne (5.40) u cocrapisger
K, = 10000 (5600-60-2
~ 5.08-1958.2-60{ 42000

= 1—09%%%5—1 =081 (mpuHHMaeM | MalHHY).

+40+25)=

5.13.5. Pacyer KonuyecTsa pefcoB, COBEPIIAEMbIX TPAHCIIOPTHBI-
MH CpeICTBaMH 3a CYTKH, Benerca 1o dopmyne (5.48) U cocrapiszeT

8-2-0,94-60
81

5.13.6. Pacyet KonuyecTBa Ipy3a, NepeBO3HMOrO 3a OAHH CYTKH,
npousBoautca no dopmyne (5.45) u cocraBnser

0. = 10000
™M 255.085
\\
5.13.7. Pacyer npoU3BOAUTENLHOCTH ONHOTO pelica NMPOU3BOANUT-
ca no dhopmyne (5.49) u cocraBisier

IM= ;IE =4,2 7/peiic.

P= =11 peiicos.

=46T.
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5.13.8. Pacuer xo3¢pHLIMEeHTa 3arpy3Kn TPAHCHOPTHBIX CPEACTB
NPOU3BOAHUTCA 1O cieAyioulel popmyne H cocTapasier

K, =—P == _ 081, (5.58)

3anaua 5.14.

CyTtounsl#t rpy30000pOT 1BYX 1€X0B cocrasiser Q= 14 . Map-
1pyT npobera aBrokapa ABYCTOPOHHHMIA. CpelHsst CKOPOCTh JBHXE-
HHUS aBTOKapa mo Mapupyry V=60 m/MuH. T'py3onoqseMHOCTS aB-
ToKapa ¢ = 1 1. Paccrosinne Mexuy nexamm L = 300 M. BpeMs nmorpys-
KU-Pa3rpy3Ku aBTOKAapa B MepBOM liexe f; = 16 MHH, BO BTOPOM
t, = 18 MuH. KoadduuneHT enonb30BaHUS IPY30MONBEMHOCTH aB-,
ToKapa K. = 0,8; xoadpduuueHT vcnonp3oBaHusi BpeMEHH paboThl
asrokapa K. ,=0,85. Pexxum paboTsl aBTOKapa IByXCMEHHBIH.

Ornipenenurh HEOOGXOAMMOE KOJIMYECTBO aBTOKAPOB H MPOM3BOAH~
TeJIbHOCTh aBTOKapa 3a OIMH peiic.

Pewenue

5.14.1. Pacuer BpeMeHH nipobera aBToKapa 1o MapuipyTy B OAHY
CTOpOHY BefeTcs o dopMyne (5.46) U cocTaBnsgeT

300
Tnpoﬁ = —6—6— =5 MHH.

5.14.2. PacueTr [UIMTeNbHOCTH OJHOIO peiica B MHHYTaX BeleTCH
no dopmyne (5.47) 4 cocTaBaser

Tp=2Tnp06+tl +t2=2-5+ 16 + 18 = 44 mumH.

5.14.3. Pacyer Heo6X0aMMOI0 KOJIMYECTBA TPAHCITIOPTHLIX CPEACTB
Benercs no dopmyne (5.41) U cocrabisier
K. = 14 (2 -300
"€ 1.08-8-085-2-60\ 60
1 aBTOKAp).

+16 + 18) = 0,94 (npuuuMaeM

5.14.4. Pacyer xonuyecTBa peiicOB, COBEpIIAEMbIX TPAHCIIOPTHHI-
MH CpPEACTBaMH 32 CYTKHM, Bexerca 1o ¢opmyne (5.48) u cocrapnser
480-2.085

44

P= =18,5 (npuauMaeM 19 peiicos).
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5.14.5. PacueT mpOM3BOAUTENBHOCTH ONHOTO peiica BeleTcs Mo
cdopmyne (5.49) u cocrasiser

) % = 0,74 1/peiic.

3apava 5.15.

ExenneBHbli 3aB03 10 T METAJUIOB U3 LIEHTPAJILHOTO CKJIafa 3aBO~
[1a B MSITHh LIEXOB NPOU3BOAUTCS EKTPOKAPOM IPY30MONbEMHOCTHIO
1 . MapmipyT KO/NbLEBOH C 34TyXalOLIUM I'PY30NOTOKOM, €ro AJIMHA
coctasaseT 1000 M. CxopocCTh ABMXeHUd dNeKTpoKkapa — 40 M/MHH.
ITorpy3ka Kaxnoro 3/ieKTpoKapa Ha ckiane 10 MuH, pasrpyska B Ka-
Xaom nexe 5 MuH (B cpenHeM). Ckian paboraeT B oaHy cmeHy. Ko-
3 dNUHEHT HCIIONB30BAHMA BpeMeHH paboThl 3nekTpokapa — 0,85,
cpeAHNH KO3((PHULHEHT UCHONbL30BAHUA HOMHHAUILHON Ipy30noxb-
emuocti — 0,8.

Onpenennts HEOGX0ANMMOE KOANMYECTBO 3/1EKTPOKAPOB, CpPeAHHH
K03bdHUMEHT HX 3arpy3KH H KOJIMYECTBO PEHCOB 3a CMEHY.

Pewenue

5.15.1. PacuyeT HeoOXOMMMOro KOJHYECTBA 3JIEKTPOKAPOB IPOU3-
poourcs 1o ¢opmyne (5.43) M cocrapisger

10 1000
K = 10+5.5|= 1,84
"¢ 1-08-8-085-1- 60( o T ) (MprHMMaeM

2 3JIeKTpOKapa).

5.15.2. Pacyer koadpulimeHTa 3arpy3Ku TPaHCNOPTHBIX CPEICTB
npousBoanTcsa 1o ¢popmyne (5.58) U coctaBaser

K, =l’§i=o,92

5.15.3. PacueT KoJM4ECTBa PEiCOB 3a CMEHY INPOM3IBOMMTCH 110

dopmynaM (5.46)—(5.48) u cocrasisier
\ . 8-1-60-085

~1000/40 +10+5-5

= 7 peitcos.

3anava 5.16.

Hocraska ameraneit u3 smreiiHoro, MexanHooOpabarhiBaloiiero u
TEPMHYECKOIO IIEXOB B COOPOUHBIN OCYLIECTRISAETCS 3IEKTPOKAPOM
HOMMHAJIBHOU Ipy3onoxbeMHOCTbIO 1 T. CyrouHslit rpy30o6opor co-
crapisteT 15 T. MapiupyT KosblieBOi ¢ Bo3pacTalOLMM IPY30I1OTOKOM
cocrasmser 1200 M. CxopocTb HIBUXEHUS eKTpoKapa — 40 M/MHUH.
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ITorpy3ka B KaXIOM H3 1IEXOB B CpellHEM COCTABJIAET 5 MMH, a pas:
Ipy3ka B COOpOYHOM 1texe — 15 MHH. Pexxum paGoTel iexoB — 1B
cMeHHbli. KoapdHumeHT Henonb3oBaHUs HOMHHAIBHOM IPY30HONb:
eMHocTd — 0,8, a Ko3dpULIMEHT MCMONBL30BAaHUSI BpEMEHH PaboTHh
anektpokapa — 0,85.

Onpenenurb HEOOXOMUMOE KOMHYECTBO TPAHCHOPTHLIX Cpel
K03¢ddHUHEHT UX 3arPY3KM H KOJIMYECTBO PeiCOB 3a CYTKHU.

Pewenue
5.16.1. Pacuer HEOGXOMMMOrO KOJIMYECTBA 3JIEKTPOKApOB npou'

poaurcs o dopmyne (5.42) U cocrapiger
K;c = 15 (1200 +3-5+ 15) =1,38 (npanMaer;
© 1-08-8-085-2-60\ 40

2 55eKTpoKapa). 4

5.16.2. Pacuer xo3ddunmeHTa 3arpy3ku o60pyaoBaHus IPOU3B '
nurcs no dopmyne (5.58) u cocrapnser Gi

K3—1—2§_069

5.16.3. Pacuer KonM4yecTBa peicoB 3a cy'rlm NPOU3BOIUTCH ng
cdopmynam (5.46)—(5.48) u cocrasnser
8-2-085-60

- — 14 peiicos.
1200/40+3-5+15  PocoP

3anaua 5.17.

DJIeKTPOMOCTOBOI KpaH MeXaHOCOOPOUHOTO I1eXa 33 CMeHy TpaH{
noptupyer 28 u3nenuit. Ha norpysky M pasrpysKy ogHoro manemd
tpebyercsa 10 MuH. KpaH asuraercs co ckopoctbio 30 M/MuH. Hpo}
JOJDKMTENIBHOCTb Tpacchl KpaHa — 80 M. KoadpHumeHT ncnons3osa
Hus ¢oHna BpeMeHH pabors kpaHa — 0,9. IponoDkuTenbLHOCTL pz!
Goueii cMeHB — 8 4.

Onpenenutb HEOOGXOAHUMOE KOMHYECTBO KPAHOB H Koaq)(buuuent
HX 3arpy3KH.

f
i
3

Pewenue ;
5.17.1. Pacyer BpeMeHH ONHOIO peiica NPOU3BOAUTCA T10 q)opM];
naM (5.46) u (5.47) u coctasnser J
T, =280 102153 Mum. !

30 . N
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5.17.2. Pacuer He06X0OUMOrO Konmecma KPaHOB NPOU3BOANTCSH
no ¢popmyne (5.53) u cocrapnger

153 -28
Ko =——0———
* 8.60-1-09

5.17.3. Pacuer ko3 dHiHeHTa 3arpy3KH KpaHa BeJeTcs 110 d)op-
Myne (5.58) 0,99

K3.3K =T 0,99

= 0,99 (npuHMMaeM 1 31eKTpOKpaH).

3anaua 5.18. :

IMopaua metaneit Ha cOOPKY OCYLLECTRIIIETCA HAINOJBHBIM KOH-
peitepoM. CyTOYHBII IPY30IIOTOK cocTamisieT 36,2 T MpH Bece OMHOMN
netanm (B cpenHeM) — 2 kr. IIar xouseitepa — 0,75 M. Kouseiiep
IBuxercs co ckopocteio 0,25 m/c. Pexum paboThl 1exa — OBYX-
cmennbiil. [IpomomxurensHocts paboueit cvenst — 8 4. Ilorepu pa-
Gouero BpeMeHH Ha TUIAHOBbIE PEMOHTH — 5 %.

Onpenenuth HEOOXOAUMOE KOJHYECTBO KOHBEHEPOB M HMX 4aco-
BYIO NMPOU3BOIANTENbHOCTD.

Pewenue

5.18.1. Pacyer He0oOXOOMMOTO KOJMYECTBA KOHBEHEpPOB BedeTcs
no ¢opmyne (5.50) u cocrapnsger
K. = 36,2-0,75
" 36.2.0,25-8-2-095

5.18.2. Pacyer yacoBoii NpOM3BOAMTENLHOCTH KOHBEHEpa Mpous-
poaurca no popmyne (5.57) H cocrasiser

0,25
= 1.22-24
36-2- 075 24 T.

’

= 0,99 (npuauMaem 1 KoHBeiiep).

3anaua 5.19.

TMoasecHO# TPaHCMOPTHRIA KOHBelep Iojaer eXeCMEHHO UIA
MexaHooOpabotku 432 3arorosku. Bec ommoil 3arotopku (B cpen-
HeM) — 5 k. JIBiXerca KOHBelep co ckopocTbio 3 M/MuH. [iuHa
pabGoueil BeTBU KoHBeliepa — 78 M. Ha Kxaxnwiit rpy30Bo¥i KpioK Ha-
BEIIMBAeTCs 10 JBE 3arOTOBKH. Pexwum paGoOTHl — OXHOCMEHHBIH.
IponomkurensHocTs pabodeil cmeHH — 8 4. Ko3dduumeHT HC-
noab3oBaHusa (poHIa BpeMeHH paboTH KoHBeiiepa — 0,9.

OnpenenuTh KONMHYECTBO IPY30BEIX KPIOKOB KOHBelepa, mar KOH-
Beiepa M 4acCOBYIO ITPOU3BOAMTEIILHOCTD.
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Pewenue
5.19.1. Pacuer konH4eCTBa IPy30BbIX KPIOKOB Ha KOHBeiiepe 1po-
usBonurcs no ¢opmyne (5.52) H cocTapusier

_ 432.78
X 72.3.8.1-09-60

5.19.2. Pacyer TakTa MOTOYHOIi TMHHUH NPOH3BOAMUTCA MO opMy-
ne (3.4):

=13 KpI1OKOB.

,_8:60-09
432

5.19.3. Pacyer pHTMa ITOTOYHO JIMHHH NPOHU3BOAMUTCS 110 GOpMy-
ne (3.5): :

R=1-2=2 MuH/napTHIO.

=1 MMH/LIT.

5.19.4. Pacyer mara KoHBeiiepa NpOH3BOAMTCS Mcxonsa U3 opMy-.
nnt (3.15):

ILb=V-R=3-2=6Mm.
5.19.5. Pacuer 4acoBo# NpOM3BOAUTENLHOCTH KOHBElepa Npou3-
poaurca 1o dopmyne

Vl"6°=5-2-3'£—°=300xr/q,

qy =Qu.rr ‘P

o]

€ p — KOJIMYECTBO H3/E/IHIi{, HaBelIMBAaEMEIX Ha OIMH KPIOK, 1IIT.,

WIH .
2 =¥9.Qm- =605 =300 kr/4,
Py = % - 60 = 60 wt/y.
3asaum AAs peuteHus
3anaua 5.20.

CyTOuHbBI BEITYCK ACTAEH HA MEXaHHYECKOM Y4acTKe COCTaBsgeT
80 urr. Kaxnas netais TpaHCHOPTHPYETCSH 3JEKTPOMOCTOBEIM KPDAHOM
Ha paccrosaue 75 M. CxopocTh IBIDKeHHS KpaHa — 40 M/MuH. Bec
onHo# neraiu — 30 xr. Ha kaxmyio fetans npH ee norpyske M pas-
rpy3Ke NPUXOIUTCS 110 4 ONepaLMH IUTHTETBHOCTBIO 110 3 MMH KaXias.
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Pexaim paGothl yyacTKa — JAByXCMeHHbIH. IIponosxurenbHoOCTh pa-
6oueit cMeHB — 8 4. Bpems, 3aTpaunBaeMoe Ha IUIAHOBbIE PEMOHTHI,
cocrasisier 15 %.

Onpenenuts BpeMsl, 3aTpayHBaeMOe Ha OIUH peiic KpaHa, KOJIU-
YEeCTBO JIEKTPOKPAHOB H MX YaCOBYIO NPOU3BOAMTENLHOCTb.

3anava 5.21.

MecsayHbrit rpy300060poT MeXIy ABYMs IiexaMH coctasiser 50 T.
3aroToBKHM ITOCTYIAIOT M3 3arOTOBHTENBHOTO II€xa B MexaHooOpaba-
THIBAIOIIMI Ha aBTOKapaX HOMHHAJILHOM Ipy30moABEMHOCTHIO 1 T,
KOTOpbIe IBMXYTCA cO ckopocthio 40 M/MHH. Ha morpysky 3aroro-
BOK B 3arOTOBHUTEJILHOM Iiexe Heobxonumo 10 MMH, a Ha HX pasrpys-
Ky B MexaHoobpabarbiBaioiieM — 6 MHH. PaccTosHHe Mexny iexa-
M — 500 M. KoapoduumeHT HCHoONb30BaHHSA . IPY30NOIBEMHOCTH
aBrokapa — 0,75. KosdduuHeHT ucronb3oBaHus ¢GoHIa BpEMEHH —
0,9. PexuM paboTel — aByXcMeHHbIH. KonuuectBo pabounx AHei
B Mecane — 21.

Onpenenuts HEOOXONHMOE KOJMMYECTBO aBTOKAPOB, KOJIHMYECTBO
€XEeIHEBHEIX PeiiCOB M YaCOBYIO NPOH3BOAMTENBLHOCTh aBTOKApa.

3anaua 5.22.

CMeHHBIH Ipy30060pOT MEXaHHYECKOIO H TEPMHYECKOTO. IIEXOB
pased 10 1. Mapiupyr ABMXXEHUS 3NEKTPOKAPOB MEXIy HEeXaMH —
MasTHHKOBBIH ABycTOpOHHMIL. PaccTosHue MeXny nexaMu — 600 M.
HomuHanbHasg rpy3onomseMHOCTh nexTpokapa — 1 1. Ckxopoctb
IBHXeHMs dneKTpoKapa — 40 M/muH. ITorpyska metaieil B KaxmoM
uexe TpeGyet 10 MHH, a pa3rpy3ka — 6 MHH. JUTHTEILHOCTH CMEHBI —
8 4. KoadbuumeHt ucnonb3oBaHus rpysonogbeMuocta — 0,8. Ko-
sdbduiMeHT ucnonbn3oBanusa ¢onna speMeHn — 0,9.

Onpenenuts HeOOXOAUMOE KOMUYECTBO 3JEKTPOKApoB, K03ddu-
HHEHT HX 3arpy3Kd M KOJIMYECTBO peiiCOB KaXIOro 3JieKTpokKapa 3a
CMeHYy.

3anaga 5.23. .

W3 neHTpasbHOrO HMHCTPYMEHTAIBHOIO CKJIaZia 3aBOAa KaKIble
JIBa JHS NPH IOMOILUH 3JIEKTPOKAPOB CHAOXAIOTCH HWHCTPYMEHTOM
1ecTh Lexos 3asoaa. OoweM cHabxeHuss — 2 T. I'py3onombeMHOCTD
sJlexTpokapa — 1 T. MapiupyT NBMXEHUS KOJbIIEBOH ¢ 3aTyXaIOlIHMM
[PY30IIOTOKOM NPOTXKEHHOCTBIO 1500 M. CKOpOCTh NBIKEHUS JJ1eK-
TpoKapoB — 50 M/MuH. COPTHPOBKA M MOrpy3Ka HHCTPYMEHTA B HH-
CTpYMEHTAIbHOM ckiaze TpebyeT 30 MUH, Ha pasrpy3Ky Xe B KaXIOM
uexe yxonut (B cpeaHeM) 6 MuH. KoadduuneHT ucnonb3oBaHus HO-
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MHHAJIbHOH IPY30I1oNbeMHOCTH 3ekTpokapa — 0,7; xosbduumeHT
Hcnonb3osaHus GoHna BpeMeHH paboTh 3neKkTpokapos — 0,85. Pe-
"XMM paboThl CKJIafia — OJHOCMEHHBINA. 5

OnpenenuTs HEOBXONMMOE KOMHYECTBO INIEKTPOKAPOB, KOJNHYE-
CTBO peicoB H KO3 DHIHUEHT 3arpy3KH 31€KTPOKapoB. ' s

3anaua 5.24. :

B c60poYHBIii LIEX MOCTYNAIOT JeTAIH H MENKKUe COOpodHbIE enu-'
HUMIIBI M3 YeThIpeX LIEXOB 3aBOJa Ha 3JIEKTPOKapaX HOMHHAIBHOM:
IPY30MOIBEMHOCTLIO | T. MapllpyT — KONbLEBOM C BO3PACTAIOLIMM!
IPY30M0TOKOM NPOTSDKEHHOCTHIO 1,5 kM. CyMMapHBIit CyTOYHbIH Ipy~:
30000poT paBeH 20 T. CKOpOCTb ABIDKEHUs 31eKTpokapa 50 M/MHUHS
Bpemst nOrpy3kH B KaXIoM 1exe (B cpeaAHeM) — 8 MMH; pa3rpyska Xe
B cbopouHoM nexe tes 20 MHH. PexuM paboTsl 371eKTpoKapoB —
nByxcMeHHBIH. TIpomommkurensHocTs cMeHBI — 8 4. KoagduumeHr
HCI10/1b30BaHus1 HoHa BpeMeHH paboThl anekTpokapos — 0,9. Koag-
HUHEHT MCTIONb30BaHMSA HOMUHAIBHOM rpy3ornogseMHocTH — 0,8. €

Onpenenuts HEOOXOAUMOE KOJHYECTBO JIEKTPOKAapoB, Ko3dhdu-:
ITMEHT MX 3arpy3KH, KOJNMYECTBO €XEeCyTOYHBIX peiicoB, nponasozmoﬂ
TENIHOCTh OHOTO peiica. i

3anaua 5.25.

C6opka M3nenus A MpoOU3BOIUTCS HA HAMONBLHEIX KOHBcﬁcpax.i
CyTouHas NPOM3BOAMTENLHOCTh KOHBelepa — 16 T npu pabore B 1Be!
CMEHBI C JABYMsI perjlaMeHTHPOBAaHHLIMH IepepbiBaMH 110 10 Mm-t
B Kaxnyio cMeHy. Cpenuuit Bec nsgenusa — 6 kr. CKopocTtb anxem
Hus KoHBelepa — 0,3 M/c. Hlar xonseitepa — 1 M. ¥

Onpenenuts HEOGXOMMMOE KONMMYECTBO KOHBEHepoB M Koadidu-:
[MEHT HX 3arpy3KH, 4acOBYIO IPOH3BOAHMTENLHOCTL KOHBelepa. i

3anava 5.26. i

PopMOBOYHAsI CMEChb B JIMTEHHOM IieXe Moaaercs Tpaﬂcnopre-g
POM, ABIXYIIMMCS €O CKOpOCThIO 0,25 M/C. CyTouHOE KONUYECTBO:
nonanaemoﬁ CMECH COCTaBNSeT 65 T. YHenbHBIE BeC CMeCH —
1,4 T/M Hcnons3yercs Tpancrioprep mupuHoii 0,35 M. Beicora Ha-
rpyxaemoil cMecu — 10 cM. TpaHcrioprep paboTaeT B ONHY CMEHY:
NpoAoXNTeNbHOCTHIO 7 4. KoadduumneHT HCIonp30BaHUsA (bomla
ppeMeHnu — 0,85.

Onpelenuts HEOOXONHMOE KOJIMUECTBO KOHBEMEPOB U Koaq)(bn—
[HEHT MX 3arpy3KHu.
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5.5. OpraHu3auns CKAQACKOTO X038HCTBA

B 3ToM naparpacde rnpuBeneHBl 3aJayH M0 pacyery TUTOLamei
CKJIAAICKMX MOMEIUEHUI U APYTHX TEXHUKO-3KOHOMHYECKHX T10Ka3a-
TeJIeH.

Mertoanyeckne ykazanus
Pacuer o0uieit rroanau ckaaga npou3Boautcs no dopmyne
S
S =1 (5.59)
KHC]’! -

roe Sy, — NoNe3Hast nnoma,ub CKJIajia, HETIOCPENCTBEHHO 3aHATas
XPAaHHMBIMH MaTepHATaMH, M2 ; Kyen — Ko3dbduuueHr ucnonb3ona-
HHUS TUIOLIaAH CKIaja, qubmalomnn BCIIOMOTaTeJIbHYIO IUTOILAb
IUISL TIPOE3[0B, MPOXOJOB, MPHEMa M BbIJAYM MATEPHAIOB, BECOB,
wikacoB, CToNa KIagOBIIKKa U T.A.

ITone3nasa mionaab pacCYMTHIBAETCA B 3aBHCHMOCTH OT criocoba
XpaHEHHMSI MaTEpHAIOB 110 OAHOH M3 ciemyomux Gopmyn:
a) NMpHU HAaMOJIbHOM XpaHEHHUH B 1ITabensIX

Z max
Shon = , (5.60)
dn
Ihe Zy,x — BEIMYMHA MaKCHMAJIbHOIO CKJIAACKOro 3amaca MaTepua-
JIOB, onpenngIeMoro no popmyne (5.39); g, — nOImycTMMas Harpyska
(rpy3 Ha 1 M” Tos1a COIJIACHO CIIPABOYHLIM JAaHHLIM), KI;
6) npu XpaHeHHH B CTeUIaXax

Snon = Ser * Her. ps (5.61)

rae S, — IUIolanb, 3aHUMaeMast OHUM CTEJUIAKOM, M Rerp — pac-
YETHOE KOJIMYECTBO CTeJUIAXEi, OnpenesisieMoe CJIeAyIOIUM 06pa3oM:

Zmax
Reppy = ——omax___ (5.62)
e Vo : Kan : Qy

rae K,, — xoabpduunenr 3anonHenus oﬁbeMa cre.rmaxa gy
yAENbHBIA Bec xpa}mMoro Marepuana, I/M> (r/cM’); V, — 06rbeM
cremnaxa, M> (cm), onpenenstemslit o dopmysie’

V,=a-b-h, (5.63)

rie @ — JIuHa crejuiaxa, M; b — IIMpHHa CTejUlaxa, M; # — BHICOTa
cTeuaxa, M
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ITpuHATOE KOJIMYECTBO CTE/UIAXEH YCTAHABIMBAETCS IMOCE MpPOo-
BEPKM COOTBETCTBHSA ONYCTHMOM Harpyske. Hpoaepxa OCYUIECTBJIA-

ercs no dopmyne
Z max

. (5.64)
Scr *qy

Ber.mp =

Tunosbie 3aAa4y C petteHnaMH

3apaua 5.27.

TokapHble pe3nbl XxpaHATCS Ha HHCTPYMEHTAILHOM CKJIazie B Kile~
TOYHEIX CTeUTaXaxX. PasMepnl AByCTOpOHHHX crenaxeit 1,2 x 4,0 M,
Bbicota 2,0 M. FomoBo#t pacxon pesuos N nocruraer 100 000 T,
Cpennue pa3Mepnl 'roxapnoro pe3ua 30 x 30 x 250 MM npH yneanoM
Bece CTaIH 8 r/cM HHcTpyMeHT MOCTYNAET CO ceLnaln3upoBaH-_
HOTO 3aBOJA eXeKBapTajJbHO napTusimu. CrpaxoBoit 3amac YCTaHOB-,
sieH B pa3Mepe 20 gueit. KoadpdunueHt 3anonsenus cremnaxeit no
o6nvemy 0,3. BcrioMmorarenbHas Ioioianab 3aHuMaer 50 % ot obwei’
rmomany ckiaga. Ckian paboraer 250 axeit B roay. Homyckaemasi .
Harpy3ka Ha 1 M? mona 2 T. :

OnpenemuTh HEOOXOMUMYIO CKIIANCKYIO IUIOIANb s xpanenmx
TOKApHAIX Pe3LIOB.

Pewenue ,
5.27.1. Pacuer cpegHero Beca OQHOIO pe3la Beaercs Nno cnenyrm
e Q)opmyne U COCTaBJsIeT 4
a-b-h-q, 30.30-250-8 1

= = =18 kxr, X
Qur =500-1000 - 10001000 Kr ;
rae @', b’ — cpennue TopueBHe pa3Mepsl pe3la, MM; A’ — CpelHsis

IVIMHA Pe3lia, MM; g, — YAJIbHBIH BEC CTA/IH, U3 KOTOPOIf H3TOTOBIE-]
HbI TOKapHBIE Pe3Lb, I/cM’. A

5.27.2. Pacuer o011ero Beca TOKapHLIX pe3LoB B o6beMe HX rono-.
BOr0 pacxona Belercs mo ciaeayoneit opMyie H COCTaBaseT

Q= 0y - N=1,8 - 100 000 = 180 000 xr.

5.27.3. Pacuer cpeHecyTOYHOM MOTPEOGHOCTH B TOKAPHKIX pe3nax:
BeeTcs 1o caenyiouleit popMmysie U cocTaBisieT

4_ O

Q 180000
=== =720 kI,
% n, " 2% y
e Ilp — KOJIM4ecTBO paboymx mHeil B romy. R
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5.27.4. Pacuer 06beMa KBapTAILHAIX NIOCTaBOK TOKAPHBIX PE3LIOB
Berercs no popmyine

0w =%=45000 K.

5.27.5. PacueT MaKCHMAJIBHOTO 3aMaca TOKapHLIX pe3LoB Ha CKJla-
Ie Benerca no dopmyne (5.39) u cocrapiser

Za =45 000 + 720 - 20 = 59 400 xr.

5.27.6. Pacyer o6nema cre/naxeit Bemercsa mo dopmyne (5.63)
U COCTaBJISeT
V,=1,2-4-2=9,6 M.

5.27.7. Pacuer HeoGXOMUMOTO KOJIM4ECTBA CTeILIXEH IS XpaHe-
HUSE MaKCHMAaJIbHOIO 3araca pe3loB Belerca mno ¢opmyne (5.62)
M COCTaBJIsIeT

n = 59400
P 96-8-03-1000

5.27.8. Pacyer mone3HO# IUlolIAMHM, 3aHMMaeMO# CTeJUIaXaMH,

Benercs no cienyoiueit popMysne u cocrasiseT

Snon=Ser - Herp=a8-b-ngy=12-4-3=144 M.
5.27.9. Ilposepka COOTBETCTBHSI TIPHHATOrO KOJHYECTBa CTEJUIa-
Xelt ZormycTMol HarpysKe ocyuiecTBiasiercs 1o popmyne (5.64)
n _ 59400
TP 1,2+ 42000
ITpoBepka COOTBETCTBHA NPHHATOTO KOJIMYECTBA CTeJUIaxeil pac-
YEeTHOMY MOKa3blBaeT, WTO IS XpaHEHHUA TaKoro o0reMa MaTepHaib-

HBIX neﬂnocgen HeoOXxonuMO0 MMeETh 6 CTelutaxel, CilelloBaTeLHO,
Shon = 28,8 M
OJ1 b .

5.27.10. Pacuer ofuieii miomany ckiana st XpaHEeHMsI TOKapHbIX
pe3uoB Beaercs no dopmyne (5.59) u cocrapnsier
_L2-4- 6
05

= 2,6 (MpuHKuMaeTcs 3 cTeiUraxa).

=6 crejaxei.

S =57,6 M2

3anaqa 5.28.
TFonoBas nporpaMMa BellTycKa usnenust A cocrapiser 50 000 wr.
Ha n3rotosineHue eqMHuLL n3neansa tpedyercsa 800 r Mean, KoTopas
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MOCTYNAEeT Ha 3aBOJA €XeKBapTalbHO. CrpaxoBoit (MUHHMALHEI)
3arnac Meau ycraHoBjeH Ha 20 gHeit. Cxian paGoTaeT B TeYEHHE rofa
255 pueii. XpaHeHue Meau Ha cKJlazie HanoJsibHoe (B 1wTabensx). Jo-
mycKaeTcst Harpy3ka Ha 1 m? mona 2 T. :
Onpenenutb 06ULYIO IUIOWIAAL CKIIANA, eciii Ko3¢hGuLneHT ee uc-
nonbL30BaHuA coctasisier 0,65.

P N

Pewenue
5.28.1. Pacyer ronoBoi moTpeGHOCTH B Meay BeeTcs no Ghopmyne
0.= Qyyr - N=0,8 - 50 000 = 40 000 xr.

5.28.2. Pacyer cpenHecyToYHO#M MOTPEOHOCTH NMPEANPHSTUS B MEIH
Benercs o ¢opmysie

Q. 40000 ¢
Q. ==L =——— =156,9 kr. i
¢ A, 255 P
5.28.3. Pacuer o6beMa KBapTaIBHLIX NOCTaBOK MEAM BEAETCA IO
dopmyne
0 = =020 —10000

Q

5.28.4. Pacuer MakCHMaJILHOIO 3amaca Meau Ha cx.nane Belerco ; 4
o opmyne (5.39) u cocrasisier

Zax = 10 000 + 156,9 - 20 =13 138 kr.

5.28.5. Pacuer mosie3Hoi IuIoaay cKiana BejeTcs mno dopMyne
(5.60) n cocrapnszer 13138 '

mor = 73000

5.28.6. Pacyer oOuieil mnowmaau CKjiaga BEAETCHA IO (bopmyne
(5.59) u cocrapnsier 657

0,65

6,57 M*

S =-2L =101 M2

3aaaun AAn peteHus

3anava 5.29.

3aBon norpeﬁmer B rog 60 T JIMCTOBOro CBHHLA (IVIOTHOCTH
11,4 xr/mm3), KoTophit MOCTYHAET Ha 3aBOJI Yepe3 KaXable ABa Mecslia.
T'apantuiineiit 3amac ceuHna — 20 gueit. Ckinag paGotaer 255 nHeit
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B roay. JIUCTbI CBHHIIAa XpaHATCA Ha MOJOYHEIX CTEJUIAXKAX Pa3MEPOM
1,8 x 1,5 M, Bricoroit 2 M. KoadduuueHT 3anonHeHns crejuiaxei no
o6vemy — 0,5. Jlomycrumast Harpy3ka Ha 1 M2 mona — 2 T.

Onpenenutb Heo6xonUMYIO OOLIYIO TUIOLIanb CKIaaa, eciu Ko3d-
tbuuueHT ee ucnonabzosaHus pasex 0,7. :

3anaua 5.30.

TFonoBoit pacxon YyepHBIX METALIOB Ha 3aBoge cocrapister 500 T.
Mertawt mocTyrnaer nepuoguYecKu, mects pa3 B roa. CtpaxoBoii 3a-
nac — 15 nueit. Cxnag paGoraet 260 nueit B rony. XpaHeHne MeTaUia
Ha cKJIaie — HanosbHoe. JlonycTuMmas Harpy3ka Ha 1 M mona — 2 T.

Onpegenutb Heo6xoAMMYI0 OGILYIO IUTOLIAAb CKIIana, eCiu Ko3d-
¢uuueHT ee ucronb3oBaHuA pasel 0,7.

3apasa 5.31.

Ha uneHTpabHOM MHCTPYMEHTAIBLHOM CKJafie CTPOTalbHbIE pe3-
LIbl XpaHATCS Ha KJIETOYHLIX JBYCTOPOHHHUX CTeJUIaXaX pa3MepamMu
1,2 x 4,0 M, BricoTolt 11,8 M. Cpennne pa3Meph pe3ua 35 x 35 MM,
wuHa 300 mm. Th10THOCTH MaTepHana pesua — 7,8 r/cm. TonoBoii
pacxon pe3uoB npuHAT 50 ThIc. 1WT. MHCTpYMEHTANBHBIM CKIAN
cHaGXxaeTcs pe3laMHM exXeKBapTaibHo. lapaHTHIHEIN 3amac HHCTPY-
MeHTa — 15 mHeit. KoadduuueHr 3anonnenns crejuiaxeit mo oone-
My — 0,4. Cknag pa6oraer 260 aue#t B rony. JomycTiMas Harpyska
Ha 1 M onma — 1,8 T.

OnpeneauTs 06LIYIO IUIOIIAAb, HeO6XOTUMYIO /ISl XpPaHEHHS CTPO-
TaILHBIX PE3LIOB, €CJIK BCIIOMOTaTe/IbHbIE TUTOILAIH COoCTaBsaioT 40 %
OT ofLUei TUToIIaAn.

3anaua 5.32. ,

T'onmoBoii pacxol JHCTOBOM CTaau Ha 3aBole cocTaBaseT 380 T.
Crayb nocTynaer Ha 3aBoj, €XeKBapTAJIbHO NMapPTHSIMH B XPaHUTCS Ha
LIeHTpaIbHOM cKilage. CTpaxoBoii 3amac nmpeaycMOTpeH B pasmepc
15-mHeBHoM norpe6HocTH. CTanbHbIe THCTHI (TUIOTHOCTD 7,8 KI/aM°)
XPaHATCS Ha MOJOYHRIX CTejutaxax pasmepamu 1,8 x 1,5 M, Boicoroit
2,0 M. OOBeM crejutaxeit ucronb3yercs Ha 65 %.

OnpenenuTb pacyeTHOE U IIPUHATOE KOJINYECTBO CTe/UIaxei, eclu
cxnan paGotaer 260 IHeit B romy, a HOMyCTMMas Harpyska Ha 1 M’
mona cocrasnser 2,0 T.
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Tema 6. Nranuposanmne npoueccos COHT
c npumeHennem meroaos CITY

B 3100t TeMe npuBeneHH 3a4a4M MO pa3paboTke riaHa padbor mo
COHT B Buze cereBbIX rpahKOB, pacyeTy U ONTHMHU3ALHNHN CETEBBIX
rpauKOB MO MMapaMeTpy «BpeMsS — PECYDPCHI».

Kparkune Teopetnieckme cBeaeHus

H3BecTHO, YTO B OCHOBE CHCTEMBI CETEBOTO IUIAHUPOBAHHS M
ynpapiaeuusi (CITY) ucrmonn3yercss Mopesb, OMUCHIBaIOLIaA OOBEKT
yripaBiieHHs B Buje cereBoro rpaguka. CoGCTBEHHO MO3TOMY CHCTE-
Ma M MOJIy4IUIa CBOE Ha3BaHHE — CHCTEMa CEeTeBOro IUIaHHPOBAHUS
U YIIpaBJICHUA.

CereBoii rpaduK 10 CPaBHEHHIO C JIEHTOYHBIM HMEET PSill IperMy-
LLECTB, B YaCTHOCTU: Ha HEM XOPOILIO MPOCMATPUBAIOTCSI B3AUMOCBSI3H,
Mexnay pabotamu; B rpaduk Jierko BBOIATCS paHee He NPeayCMOTpeH-
Hble paboTHI; ¢ €ro MOMOILIbIO JIETKO BHISIBISIETCS TEXHOJIOTHYECKask
MOCJ/IeNOBaTe/ILHOCTh paboT, KoTopasl OonpenelisieT KOHEYHbIE CPOK#t
Bceit pa3paboOTKH — KPUTHMECKMIA ITyTh; rpauK MO3BOJSIET ONpese-
JIUTH pe3epBHl BpeMeHH paboT, He JieXallMX Ha KPUTUYECKOM ITyTH,
HanboJiee pallHOHAILHO MEpePacipeaeinTh HaIuYHbIe JIIOACKHE, Ma-
TepuajibHble H (PHHAHCOBBIE PECYPChl H ONITUMHU3KPOBATh IUIAH Hpea-
CTOSIIIMX paboT.

CerteBoii rpaduk npencrapiser coGoii raH paboT MO CO3AaHHIO
CHayajla NMPOMEXYTOYHOH MPOAYKLIMH C OMNpeNe/IeHHO# CTeneHbIO
TOTOBHOCTH, a B KOHUE — KOHEYHO! MPOAYKUMH, T.€. JOCTIDKEHHUS
KOHEYHOM Le/H.

Haubonee pacnpocrpaHeHHbIN crnoco6 n306paxeHus IUIaHa pa-
60T — 310 ceTeBoii rpaduK B TEPMHHAX «paboTa» M «COObITHE».

TepMuH «paGoTa» UCNONb3yeTcsa B CeTeBOM rpaduKe B IIHPOKOM
CMBICJIE CJIOBA M MMEET CJIEAYIOINE 3HAYCHHUS:

1) neficrBuTenbHast paboTa — MPOU3BOACTBEHHBIN MpoLecc, Tpe-
Oyronuit 3aTpaT BpeMeHH B pecypcoB (HampuMep, NPOeKTHPOBaHHE
pabouyHux yeprexeii, U3rOTOBJIEHHE AETANEH H T.A.);

2) oxXumaHue — mpoliecc, TPeOyoUMii 3aTpaT BpeMeHH, HO He
Tpedylommii 3aTpaT pecypcos (MPOLIECC CTapeHHs MeTalla, polece
OXJIKIEHNA JeTalei nocjae TepMoo6paboTKH U T.1.);
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3) 3aBucuMocTh (PUKTHBHAA paboTa) — YCIOBHBHA 3/IEMEHT, KO-
TOPLIit BBOOUTCS U1 OTPaXeHHs B3aUMOCBS3H MeXIy paboramu. 3a-
BHUCHUMOCTb He TpebyeT 3aTpaT HH BPEMEHH, HH pECYpPCOB.

HeiictBuTeNbHast pabota W OXuAaHHE H300paXaloTcs B CeTH
CIUTOLLIHBLIMHU CTpPeJIKaMH, a 3aBUCHMOCTb — IMYHKTHPHBIMH.

«CobbiTHe» — (hakT CBepIIEHNS OAHON WIM HECKOJLKHX paboT,
6e3 yero HeBO3MOXHO Hayano nocaenyoiux. CobpiTHs H306paxa-
10TCA Ha rpaduKe KPYXKaMH WIH IPYTMMH IreOMeTpHYECKUMH ury-
pamu. CoGbITHE, B OTJIKYHE OT paGoThl, HE SBJISETCA MPOIIECCOM, OHO
HE UMEET IUTHTEILHOCTH, TaK KaK COBEPIIAeTCS MTHOBEHHO H HE CO-
NPOBOXMAETCA 3aTpaTaMH BPEMEHH H PECYPCOB.

IIpu nmocrpoennn cereBbiXx rpaduMKoB HEOOXOAUMO COOMIONATH
HECKOJIbKO BeCbMa HECJIOXKHBIX JIOTHYECKUX HPaBIT:

1) rpaduk nomwkeH ObITh NPOCTHIM, Ge3 JTHMIIHUX NepeceYeHHik;

2) crpenku (paGoOThI) JOJDKHBI OBITh HaNPaBIEHB! CJIEBA HANTPABO;

3) Mexay OByMsi COOBITUSIMH MOXeT OBbITh HM300paXeHa TOJIBLKO
onHa pa6ora (puc. 6.1);

HavansHoe G Haumenosanne paGotsl ~\ Koneuynoe
CcoGuITHE IpoRomXUTeILHOCTD PaGoTHI cobrrTHe
Puc. 6.1

4) nns1 mapajUiesbHO BBIMOJIHAEMBIX PaloT BBOASITCS JOMOJIHH-
TeJIbHbIE COOLITHE H 3aBHCHMOCTD (pHC. 6.2);

a
6 6 ]

HENpPaBIWIbHO NpaBWILHO

Puc. 6.2

5) B cereBoM rpacuke He JODKHO ObITH TYNMHKOB, T.€. COOBITHIA,
K3 KOTOPBIX HE BBIXOJHT HH OfHO# paboThl (KpoMe 3aBEpILAIOLIEro),
M COOBITHIA, B KOTOPbIE HE BXOOUT HH ONHOMN paboThl (KpOME HCXOn-
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Horo) (puc. 6.3: coGrITHe 4 fABNSETCA TYIIHKOBBEIM, a B COOBITHE 2 He
BXOIWUT HH OAHA paboTa); 3

Puc. 6.3

6) B cereBOM rpaq)m(e He JOJDKHO OBITH 3aMKHYTBHIX Komypon}
(puc. 6.4: paGotel 1—2, 2—3, 3—1 06pasyloT 3aMKHYTHIH Komyp),

(¥

Puc. 6.4 g

7) B ceteBoM rpaduke He HOJILKHO ObITb COOBITHMH, MCIOJIb3YIO-
LIMX OAMHAKOBBlE KOXbI (pHC. 6.5: OXMHAKOBO 3aKOAMPOBAHBI I
coObITH);

coia

»(3)
N

e

—

@
\N

Eiomaseadt

Puc. 6.5 ;
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8) xommpyercs cereBoit rpaduk Tak, yToOH cTpesiKa (paboTa) BHI-
Xoawia U3 COOLITHS ¢ MEHBIIUM YUCJIOBBIM 3HAYEHHEM H BXOHWIA
B cOObITHE C GONBIIUM YHCIIOBLIM 3HAaYE€HHUEM.

ITapaMeTpb! ceTeBOro rpauka pacCYUTHIBAIOTCS OAHUM H3 CIIO-
co00B: aHATUTHYECKUM, TaOJIMYHBIM, HA CaMOM Tpaduke, ¢ mpume-~
HEHHUEM KOMIIbIOTEPA U Ap.

HauGonee mMpoko NpHMEHSIOT METOMl pacyeTa Ha caMoM rpacdu-
Ke U TaOJIMYHELIA METOM, MPHU 3TOM UCHONB3YIOTCS GOpMY/Ibl aHaNH-
THYECKOr0o MeToJa.

Meronuyeckue ykasaHMst 110 pacyery ¥ ONTHMH3aLMH MapaMeT-
POB ceTeBoro rpad)uka NPUBOAATCS IO XOAY PELIEHHUS 3a/ay.

3aaaua c pewenuem

3anava 6.1.

PazpaGorats nnan BeimonHenns OKP nmo co3panuio HOBOro o6-
paslia TeJeBU30pa B BUJle ceTeBoro rpacduka Ha OCHOBE NPUBEACHHO-
ro nepeyHs paGoT W TPYAOEMKOCTH HX BbIOJHeHMs (Tabi. 6.1, Ko-
JIOHKH 1, 3—6).

IIpoussecTn pacyeT NMPOAOCDKMTEIBLHOCTH KaXiuoilt paGoTH (i—j)
HCXOisl U3 3alaHHON TPYIOEMKOCTH U YCTAHOBJICHHOM YHCIIEHHOCTH
(taba. 6.1, KosOHKM 5, 6); MOCTPOUTH CeTeBO# rpauK TAHHOTO KOM-
mekca paboT; 3aKONUMpOBaTh NMOCTPOEHHBIA ceTeBoit rpadHk; pac-
CYHTaATh NTapaMeTphl ceTeBOro rpaduka (Haubosee paHHHE B Han6o-~
Jiee MO3OHHE CPOKM CBeplieHMs COOBITHiI; HaubGosiee paHHHE H
HanboJjlee MO3HKE CPOKM Hayalla ¥ OKOHYaHUs pabor; obuue U ya-
CTHBIE pe3epBbl BpeMEeHHU paboT; MPOAOJDKUTENLHOCTh KPUTHYECKOTO
MyTH); MPOU3BECTH ONTHUMH3ALMIO CETEBOro rpaduKa 1o napaMerpy
«BpeMsl — PecypChi».

Pewenue

6.1.1. OnpeneneHNe NMPONOJCKHUTENBHOCTH BHITIOJIHEHNS KaX/I0M
pabothl (i—j). Pacuer Beaercsa mo ¢opmyne

T. .
(-
t, . = — (6.1)
(-7 ’
Ti-p Ko
rae T(.; — TpyaoeMKocTb paborbl (i-j) (Tabx. 6.1, KonoHka 5),
yesr.-Helenb;, Y, — YHCIEHHOCTb MCMOMHUTENEH PpaboThl (i-j)

(tabn. 6.1, xonoHka 6), yen.; K, — xoadduumeHT BHIMONIHEHHUS
HOpM BpeMeHH (IIpMHHUMAaeTcsd paBHbIM 1).
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IToacrasuM B 3Ty hopMyny COOTBETCTBYIOLIHE JaHHBIE IO EPBOM
pabore (Tabn. 6.1) 1 nonyyaem

to-1) = 3—91 = 3 Henenu.

AHaJIOrMYHO NPOM3BOAATCH PAaCyeTHl MO BCEM OCTATBLHEIM pabo-
TaM, a pe3yabTaThl 3aHOCATCA B Tabn. 6.1 (KomoHKa 7).

6.1.2. IToctpoenne cereBoro rpaduka. I'paduk crpourcss Ha oc-
HOBaHMHM HaHHBIX Ta6n. 6.1, konoHku 1, 3 n 4 (puc. 6.6).

6.1.3. Konnposanue ceteBoro rpagpmka. CeTeBoii rpadmk Komm-
pyercst B cooTBeTcTBMM ¢ npasmioM Ne 8. Koxwl coGrITHIl TpocTaB-
JIAI0TCSI IO BO3PacTaHMIO OT i 10 j Ha puc. 6.6, a Takke B Tabm. 6.1
(KonoHka 2).

6.1.4. Pacuet mapaMeTpoB ceTeBoro rpaduka.

C Lienb10 MOSICHEHNSE METOIMKH PacyeTa PACCMOTPHM JIBa METOLA:
1) pacuer mapameTpoB ceTeBoro rpaguka Ha camom rpaduke;

2) TaGNUYHEI METOX pacyerTa.

ITepBblii METOA NPEIYCMATPHBAET pacyeT CIEAYIOLMX ITApaMETPOB: -

1) paHHMX CpPOKOB CBepllUeHNs COGbITHIA (1P);

2) NO3IHMX CPOKOB CBEPILEHNS COOBITHI (t")'

3) pe3epBOB BpeMEHH CBepILieHUS COOBITHI (R;).

Jnsa pacyera mapaMeTpoB CeTeBOro rpadMka mno 31oMy MeTOLy Bce
coObITHs (0603HaYaIONIME MX KPYXKH) AeNSTCs Ha 4 cexropa (puc. 6.6).
B BepXHHX CeKTOpax NMPOCTABJISIIOTCS] KOIB! COOBITHIA; B JIEBBIX CEKTOpAX:
B IIPOLIECCE pacyeTa 3aMmUChIBAlIOTCA Hanbonee paHHME CPOKH CBeplie-
HHUS COOBITHH (1P); B MpaBbIX — Hanbo/Nee MO3MHUE CPOKH CBEPILEHHU:
COOBITHIA (#"); B HIDKHMX CEKTOpaX MOXHO IPOCTABJIATh KaHeHIIaprIe
IaThl WIM pe3epBbl COOLITHI (R).

Pacuer HanGonee paHHNUX CPOKOB CBEPILIEHUA COOBITHIA BeAeTCS.
CleBa HampaBo, HAYHMHASA C UCXOTHOTO COOBITHSI, 1 3aKaHYUBAETCH
3aBeplIaIOIINM COObITHEM. PaHHMH CpOK CBEpILEHMS] HMCXOIHOTO-
COGBITHS IPMHAMAETCH paBHBIM HymO (#P = 0). PaHHM# Cpok cBep-.
LIEHHS j-TO COOBITHSA ompenesieTcsl npudaBieHNEM NPOJOJDKUTENb-
HOCTM paboTHl, BedyllieH K j-My COOBITHIO, K paHHEMY CPOKY Ipea-
IHECTBYIOLIEO €My i~-ro COOBITHS (tP =P+ Yij) (mpH ycmoByH,
€CJIM B j-€ COOBITHE BXOAMT OIHA pa60Ta) Hanpumep, IUIS1 COOBITHSA
Ne2 tP=3+3=6. Eciu j-My COGHITHIO MpEIIECTBYET HECKOIBKO
pa60’r, TO HAaXOAATCH BEMMYMHbI PAHHUX CPOKOB BHINIOTHEHHUS KaOKIOK
13 3THX paboT, U3 HUX BHIOMpaeTCsl MAKCMMAJIbHAS MO aGCOMOTHOM Be-

JIMYAHE U 3aMVCHIBAETCS B JIEBOM CeKTope coObrTusA (1P = max t(‘; J))
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Hanpumep,

(1 5)-3+5 8; t("3 5)_7+5=12; t(p4 5)—9+2=ll,
BHOMpaeTcss MaKCUMasibHOE 3HaYyeHue (12) 1 3amnChIBaeTCs B IEBOM
ceKTope coOmITHst Ne 5.

Takum o6pa3zoM pacyeT BeAeTCs IO 3aBEPILAIOLIEro COGBITHSI.

PacyeT HanGonee MO3AHNUX CPOKOB CBEPLICHHS COGBITUI BEAETCS
CIpaBa HAJIEBO, HAYMHAA C 3aBEPILAIONIErO COORITHS M 3aKAHYMBAET-
cs1 ucxonHbIM. ITosnHMiA CpoK CBepILEHHMS 3aBEPIIAIONIEro COOBITHS .
NMPHUHHUMAETCH DPaBHHIM PAHHEMY CPOKY CBEDILEHHS 3TOro COObITHUS
(4" = tP). Hampumep, 1" = &P = 30. Bro 3nHaYeHNe 3aMMCHIBAETCS
B IIPaBOM CEKTOpE COOBITHS.

HanGonee nmo3nHuii Cpok CBEPILEHHS i-TO COOBITHS ONPEIENSETCS .
KaK pasHOCTb MEXIy 3HAYEHMEeM CpOKa CBepILEHHs MOCHeIyIoWero
J-TO COGBITHS, 3aMICAHHBIM B IPABOM CEKTOPE, ¥ NPONOKHTENBHO-
CTbIO paGoThl, BenylUeil OT i~ro cOOLITHA K j-My (¢ = tj" = Kij)- 310
3HaYE€HME 3aIMCBIBAETCS B MIPABOM CEKTOpE i-ro COOBITHS (ecay U3
i-ro coOBITHS BEIXOOMT OfHA paGota). Ecny u3 i-ro coGbITHs BHIXO-
JIUT HECKOJNIBKO paboT, TO BEIOMpPaeTCs: MUHUMATIbHOE 3HaYEHHE U 3a-
MUACHIBAETCSL B IPABOM CEKTOpE i-TO COOBITHS, 3TO ¥ OyIEeT MO3THMM
CPOKOM CBepIIEeHHs i-ro COObITHS.

Hamnpumep, 13 co6biTis Ne 2 BEIXOIMT 3 paboThHI, M3 HUX

BHIOMpaeTCs MUHHUMaIbHOE 3HaYeHue (7) MU 3aIIUChIBAETCS B IPaBOM
cexrope cobbiTHa Ne 2.

Taxum o6pa3oM pacuer BemeTcs IO MCXOXHOTO COGBHITHS.

Pe3epB BpeMeH# i-TO COGHITHSI OMPENENSETCS HEMOCPEICTBEHHO
Ha ceTeBOM rpaduke ITyTEM BBHIYMTAHHUS BEIMUMHEI PAHHETO CPOKa
CBEPILUEHH i-TO COObITHS U3 BETMUMHEI MIO3THErO CPOKa CBEpILEHHUS
i-ro coobrtus (R; = " - tP).

Cnenyer OTMETHTB, YTO BCe COOBITHSI, KOTOPHIE HE MMEIOT pe3ep-
BOB BpEMEHM, JIEXAT HA KPUTHYECKOM MYTH, ONHAKO AJI4 BHeNe-
HMA JIeXall¥X Ha KPUTHYECKOM MYTH paGoT 3TOro HeIO0CTaTOYHO.
Hanpnwmep, y pa6otsl (5—7) paHHHe M MO3IHUE CPOKH CBEpPILIEHUS
COOLITHH paBHEI, OHAKO OHa He JIEXXUT Ha KpUTHYeCKOM myTH. [l
KPUTHYECKHX paboT HOKHO COOMIONAThCsl CAERyIOlee YCAOBHUE
tP — 1P = 4, (mns paGorsi (5-7): 22 - 12 =10, a {57 =4, cnenosa-
TENbHO, paboTa MMeeT pe3epB W MO3TOMY He SIBISETCS KpUTHYE-
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ckoit). Kpntnueckmii yte nowen no pa6oram (0-1), (1-3), (3-5),
(5-6), (6-7), (7-8), (8-9).

Bropoi#t MeTon pacuera nmapaMeTpoB ceTeBoro rpaduka (Tabnmy-
HBII METON) NMpeayCMATPHBAET pacyeT CAeAYIOIUX MapaMeTpPoB:
1) HauGoJiee paHHMX CPOKOB Hayana paboT (t(fl’.'_ "j) )

2) Haubosiee paHHHUX CPOKOB OKOHYaHHUs paboT (t(‘;'_°j) );
3) Haubosnee MO3IHNX CPOKOB Hayajia pador (t(',?'_ “j));
4) HanGoJee Mo3THUX CPOKOB OKOHYaHMS paboT (t(‘}‘_°j));

5) ofux pe3epBoB BpeMeHn paGoT (R p);

6) YaCTHBIX pe3epBOB BPEMEHH MEPBCTO (7;_ ;)) H BTOpOrO (1 ;1)
puAa pabor.

Bce ykasaHHBIE MapaMeTpbl CeTeBOro rpaduka OMNpPERENsIIOTCH
B Ta6nauyHoil ¢opme (Tabn. 6.2).

Tabauya 6.2
Pacuem napamempoe cemesozo zpaguxa mabaunsim memodom
- Koot s o L% | &% | 4 | Ran | w-n | %-n
1 2 3 4 5 6 7 8 9 10
0 1 3 0 3 0 3 0 0 0
1 2 3 3 6 4 7 1 0 1
1 3 4 3 7 3 7 0 0 0
1 5 5 3 8 7 12 4 4 4
2 3 0 6 6 7 7 1 1 0
2 4 3 6 9 7 10 1 0 0
2 7 4 6 10 18 22 12 12 11
3 5 5 7 12 7 12 0 0 0
4 5 2 9 11 10 12 1 1 0
5 6 5 12 17 12 17 0 0 0
5 7 4 12 | 16 [ 18 | 22 6 6 6
6 7 5 17 22 17 22 0 0 0
7 8 5 22 | 27 22 27 0 0 0
8 9 3 27 30 27 30 0 0 0
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Pacuer mapaMeTpoB ceTeBoro rpadyKa HaUMHAETCA C 3aIIONHEHUA
MEPBRIX TPeX KOJIOHOK Tabnuiibl. B KonmoHKax 1 M 2 3amuCHIBAIOTCS
KOABI COOBITHIA CTPOrO MO MX BO3PACTaHMIO, @ B KOJIOHKE 3 MpOCTaB-
JIseTCs MPOAOJDKUTENBHOCTE BBHITOMHEHMS padoT (i-).

Hanee nmponsBoanTCA pacueT HamboJsiee paHHMX CPOKOB Hayaia
1 OKOHYaHus pabor (KOonoHKH 4 u 5). Pacyer BefeTCs CBepXy BHM3.

st paboT, onMpalolUXCs Ha MCXOTHOE COOLITHE, UX Hamnbolee
paHHee Hayajlo MPUHHAMAETCHS PaBHBIM HYIO (t(‘;'_"j)) =0. PaHHul
CPOK OKOHYaHHS pabOT HAXOMUTCS CJIOXEHHEM t(‘;'_ "j) nt,
) M pE3YIBTaT 3aINChIBAETCS B KO-

B KaX-

> .0 . H
IO CTpOKe (t(‘;_j) = t(‘;_j) i
JIOHKY 5 Tao. 6.2.

s ompenenieHHs paHHEro CpoKa Hayajla MOCHEAYIOLUX paboT
B BHIIIEPACMIONOXEHHBIX CTpOKax TaOIMLbl HAXOAUTCS 0003HaUYeHUE
paboThl, y KOTOpOI1 nociexyollee COObITHE j MMeeT HOMED NMpeAblay-
11ero COOBITHS | pacCCUUTHIBAEMOM paboThI, ¥ 3HAYEHHE t‘;'_ ° W3 3TOM
CTPOKM (KOJIOHKA 5) MEPEHOCHTCS B KOMOHKY 4 CTPOKH ﬁaccqwm-
BaeMo# paboThl.

Ecnn HavyansHOMY COGBITHIO paccMaTpiBaeMoil paboTHI Mpeliie-
CTBYET HECKOJILKO paboT, TO B Ka4eCTBe t(‘l’.'_ "j) BBIOMpaeTCst HanboJMb-
liee 3HAYEHHE (t(‘;'_"j) = max t(‘;;fi)). Hanpumep, '(%-Hs) =12, TaK KaK
paGore (5-6) mpemiuecTByioT paGoth (1-5), (3-5) n (4~5), Makcu-
MaJIbHOE paHHee OKOHYaHue, paBHoe 12, uMeer pabora (3-5), a pa-
6otrbl (1-5) 1 (4-5) COOTBETCTBEHHO MMEIOT t(‘;'_ °j), paBHOe 8 1 11,

Pacuer HauGonee MO3THMUX CPOKOB Hayala M OKOHYaHHs paGoT
BEIETCS CHM3Y BBEPX B KOJIOHKax 6 u 7 Tabn. 6.2.

Jins 3aBeplialomiero coObiTUs Hanboliee paHHMI CPOK CBepliie-
HUsI paBeH Haubojee MO3IHEMY CPOKY M PaBeH HPOAODKUTEBHOCTH
po _ ,mo _

KPUTHUECKOTO TYTH, T.€. 772\ =1 7) =1yp.

Jna Hamero ciayyas t(%'fg) = t(’g'fg) = 30. OTo 3HayYeHME 3arIUCHIBA-
eTcsl B KONMOHKY 7 Ta6n. 6.2. [To3aHee Hayaio onpeeNsieTcs KaK pas-
HOCTb MeXIy HO3IHHAM CPOKOM OKOHYaHKs paGoThl M €€ IMpOMOJDKH-

nH _ Mo _,
TENBHOCTBIO, T.€. 1;) =1G ) ~1;_ ).

ITo3nHee okoHYaHKe VT KAXI0M paboThl (i) omnpenensaercs myreM
OTBICKAHMSI MO3OHMX Hayajl CNEAYIOIMX 3a AaHHOI paboroii paGoT.
Ecnn 3a nanHoii pabotoii ciexayer onHa paGoTa, TO ee 3HaueHHe t(',?‘_ “j)
SIBJIAETCS t(‘}’_°j) IUISL pacCMaTpHBaeMoii paboThl M M3 KOJIOHKM 6 mepe-
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HOCHTCSI B KONOHKY 7. Hanpumep, 3a pabGotoit (5-7) cnenyet onHa
paGota (7-8), ee 1773, = 22, cnenosatensHo, #5°;) = 22. Ecny 3a naH-
HOM paboToil cnenyeT HECKONBKO paboT, TO BRIOMpaeTCss MUHUMAJIb-
HOE 3HaueHHe MO3THEro MxX Haqana. HanpnMep, 3a pabotoii (4-5)

cnexyloT nBe paGoThl (5-6) u (5-7): 5% =12, 15 - 7) =18, BrIOMpaeT-
CSI MUHMMAJIBHOE 3HaUueHne (paBHOE 2), 14 nepeﬂocmcn M3 KOJIOHKHM
6 B KONMOHKY 7 1 pa6oTel (4-5), T.e. f =12

BenyunHa nmonHoro (o6uuero) pesepaa BpeMel-m paboTsl (i~) omn-
penensercd KaKk pa3sHOCTb MeXAy HaubOonee Mo3gHUM (KonoHka 7)
H HauboJiee paHHUM (KOJIOHKA 5) OKOHYaHHEM paboTh (i—j ,a pe3ym>-
TaT 3alMCHIBAeTCs B KOMOHKY 8. Hampumep, R;_s) =115, - ( 1'-05) =
=12-8=4.

Pacuer 4aCTHBIX pe3epBOB BpeMeHH paboTHl (i~/) BeneTcs: B Tab-
JUYHOH dopMe CHU3Y BBEPX, MCHONB3Ys GOPMYIEI [UIs ONpeneIeHNsA
YacTHOTO pe3epBa BpeMEHH HepBOro BHAA (pe3yabTaT 3aMMCHIBAeTCS
B KOJNIOHKY 10):

’ . ¢0.0 n.o
Ri-p =1a=i ~tn-iy ~Yi-py-

Hanpumep, r'ogn=22-7- 4 =11.

Jlna onpeneneHus 4acTHOTO pe3epBa BpEMEHM BTOporo Buaa (pe-
3yJILTAT 3aHOCHTCH B KOJIOHKY 9) MCNONB3YIOT (GOpMyy

” _¢PH p.o
Ti-i =0 ~ Y-y

Hampumep, 7" (2-7) = 22 - 10 = 12.

6.1.5. OnTMu3aLMs ceTeBOro rpadmka mo napaMeTpy «Bpems —
peCypCHI».

Ontumusanus cereBoro rpaduka npou3BOIUTCS 3BPUCTUHYECKUM
MeronoM. CHayanma rpacuK ONTMMH3UPYETCSl MO MapaMeETpy <«Bpe-
Ms», a 3aTeM, NMpH YIOBIETBOPEHUH UIMTENBHOCTBIO KPUTHMYECKOTO
MyTH, 1O «pecypcam» (MIOACKHE, MaTephHaabHBIM W Ip.). Ilo mapa-
METPY «BpeMSI» CYLECTBYET HECKOIBKO CIIOCOGOB NMpHBEAEHUS Ipa-
(uKa B COOTBETCTBHHM C 33JaHHBIMH cpokamu. Hampumep, nepe-
CMOTP TOMOJIOTHH CETH, COKpalleHHe MPOAOKMTENbHOCTH paGoT,
JIeXalux Ha KpUTHUYECKOM IyTH, U T.I.

B HaweM ciyyae 4, = 30 Henenb ycTpanBaeT pa3paboTymKa,  rpa-
(uK Mmoxa He ONTHMHU3UPYETCS MO IIAPAMETPY «BPEMS».

OnTumu3anmst ceTeBoro rpaduka Mo mapameTpy «IlOICKue pe-
CYPCBI» CBOAUTCS K pacyeTy YACAEHHOCTH MCIIOMHHUTENEH 1O KaleH-
IapHbIM MEpUONaM M NPHUBENECHHUIO €€ K 3aJaHHBIM OTPaHUYECHHSIM.
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Onsa atoro cereBoit rpadmMK HAHOCHUTCS Ha KAaJEHAADHYIO CETKY
(puc. 6.7, a), npu 3TOM paGoTH M300paXaIOTCsA MPSMBIMH CTpelKa-
MU B MaclrTabe BpeMEHM MX CBEPILEHHA Mo Haubosee paHHUM CpO-
KaM, a pe3epBH BpeMeHH paGoT (YacTHble pe3epBbl BpeMeHH pabor
BTOpPOTO BUIA) — BOJHHCTBIMH.

Ilocne nocrpoexns rpaduka B Macirrabe BpeMEHH Hajl CTpeIKaMu
(paGoTaMH) NPOCTaBISIOTCS YKMCNAa HCIOJMHUTENEH, KOTOphle 3aTeM
CYMMHUPYIOTCS IO KaJIeHIapHbBIM TIEpHOJaM, 1 Pe3YIbTaThl CPAaBHHBA-
IOTCSl C PpAacroJiaraeMoil YMCIEeHHOCThIO. [lox ceTeBHIM rpadukKoM
CTPOMTCS rpaduK 3arpy3KH JIOACKUX PECYPCOB 10 IUIAHOBBIM IEPHO-
naM (puc. 6.7, 6). Ecnmu pacuerHble YMcCna NpeBBILIAIOT paciosarae-
MYIO YHCIIEHHOCTb MCIIOJIHHUTENEH B KAaKoM-TH00 neproie (B HallieM
NpuMepe pacrionaraemMasi YHCIeHHOCTb 8 4ell.), MPOU3BOAMTCS CABUT
Hayasia pabor Ha OoJiee paHHHE WIK 0OJee MO3RHNE CPOKH B IpeAenax
HMMEIOLIIMXCS PE3ePBOB BpeMEHH paboT C TAKMM PACYETOM, YTOOBI CyM-
MapHOe 4YMCJIO JIONCKMX PECYPCOB MO KaJNeHIApHBHIM MEpHOAaM He
MPEBLILIATIO HAUTHYHOE.

B HameM cnyyae nMeeTCs MpeBbllLIEHHE YACIEHHOCTH 10 OTAENb-
HBIM IUIAHOBEIM IIEPHOIAM ¥ HEeZOTPYy3Ka MCIONHUTENEH o OTAe/b-
HBIM HeZlensiM. B 3Toit cB3u GBLIO MepeMeleHO HAYalo BBIMOJHE- -
HUSI OTAENBHBIX paloT B HpeAesiaX MMEIOIMXCSI pe3epBOB BpEMEHH,
B YaCTHOCTH, pabora (1-5) mepemellieHa Ha GoJiee paHHee €€ Ha4Yalo
C M3MEHEHHEM TOIOJIOTHM CeTeBoro rpadmka; Havano pabot (4-5)
# (2-7) mepeMelIeHO COOTBETCTBEHHO Ha BEJIMYMHY HX Pe3epBOB
BPEMeHH; BHINMOJIHeHUe pabGoThl (5-7) yBenuueHo Cc 4 no 6 Hemenb
C COKpallleHHeM YHCIEHHOCTH KCIIOJIHUTENEH; BHITOJIHEHHE 3aBep-
warome# paborsl (8~9) cokpatlleHo € 3 10 2 HelleNb C yBeIMYEHUEM
YUCIEHHOCTH MCNOJHUTENEIH. '

CeteBoit rpaduk u rpaduK 3arpy3ku JIOACKMX PeCypcoB Iocne
MIpOBeIeHHOM ONTUMM3ALINA TIPeACTaBIeHbl Ha pHC. 6.8. IIpuopuTreT
NMepeaBKEHUsA paboT Mo OCH BpeMeHHM OTHaBaiICsa paboTaM ¢ Hau-
6ONBLUIMMY pe3epBaMy BPEMEHH.

3aaaum AAn pewenus

3anava 6.2.

IToctpouTts ceteBoiil rpaduK cormacHo paboram, NMpUBeIcHHBIM
B KapTouKe-onpeaenutene (1aba. 6.3), pacCyuTaTh €ro napameTpsl
(paHHME ¥ MO3OHME CPOKM Havajla M OKOHYaHMs pabor, pe3epBb
BpeMeHM paboT M COOHITHM, JUIMTENLHOCTb KPUTHYECKOIO IyTH).
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[TpoBeCTH ONMTHMHU3ALIUIO CETEBOTO rpadrKa Mo TPYIOBbIM pecypcaM
¥ BpeMeHH. OTpPaHMYEHHE IO YUCTY KOHCTPYKTOPOB — 7. YENIOBEK.

3anava 6.3.

ocrpoutk cereBoif rpadmK KOHCTPYKTOPCKO# MOATOTOBKH MpO-
M3BOICTBA HOBOTO M3IENUS, PaCCYMTATh MapaMeTphl CETEBOro rpa-
(dbuka ¥ MPOBECTH ONTHMU3ALIMIO MO MApAMETPY «BpEMSI — PECYPChI».
Yncno KoHCTPYKTOpoB — 12 yesioBeK.

HcxonHble NaHHBIE MPEACTABIEHR! B KAPTOYKE-ONpPEAETUTENE pa-
60T n coObiTHit (Tabn. 6.4).

3anava 6.4.

Hanbi pabots A, b, B, I, JI. Paboth A, b, B MOXHO BBLINOJHATD
napaJuiejibHO, HaYHHAA U3 OXHOro coburTusa. Pa6ory I' MoXHO Haum-
HaTb NOCNe OKOHYaHMs pa6or A u b, a pa6oty J MOXHO HaYMHATh
nmocjie oKoHYaHMs pabor 5 u B. [TocTpoUTh ceTeBoii rpadnK BHITOA-
HeHus paboT.

3apaua 6.5.

Haurl pa6otsl 4, b, B, I, /. Pa6ori A, b, B MOXHO BBINOJHATH
nmapajuieabHo. PaGoty I’ MOXHO HauMHATh IMOCJe OKOHYAHHUSA paGoT
A, B n B, a pabory [l MOXHO HauYMHATh MOCNE OKOHYaHMs paGot b
" B. IToctpouts cereBoii rpaduK BHIMOTHEHHS paboT.

3apnava 6.6.

Ilaun pabotet 4, b, B, I, [, E. Pa6othl A, 5, B MOXHO BBINONHSTD
napajuienbio. PaboTbl I'u f MOXHO HaYMHATh TOCTIE OKOHYAHHUS pa-
6ot A u b, a paboty E MOXHO HaYMHATh 1OC/IE OKOHYaHMs pabot B
u I. TToctponts ceTeBoil rpaduK BLITOJIHEHUA paboT.

3anava 6.7. .

Ianbl pabotet 4, b, B, I, /I, E. Pabotnl A, b, B MOXHO BLINON-
HATb NapajuleIbHO, HAYWHAs U3 ogHoro cobuiTust. PaGory I’ MoxHO
HAaYMHaTh Mocjie OKOHYaHus pabot A u b, paborty J MOXHO Hayu-
HaTb T0CJie OKOHYaHus paboTel b, a paGorty £ MOXHO Ha9MHATh I10-
cne okoH4yaHHs pabor b u B. [Toctpouts ceTeBoii rpaduk BhIMON-
HeHns pabor.
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Onpedeaumens pabom u coboimuii

Ta6auya 6.4

K%%: p Yucno | Koant
pa Pa6otsl X’ | YCTIONHU- | COOBI- CobbiTus
il J Henen TeneH THH
112 3 4 5 6 7
0 | 1 |Pa3paGorka T3 2 5 3agaHMe Ha pas-
0 | 2 {CocraBnenue cneuu- paborky T3
duKauuy Ha U3aeNue | 3 0
1 | 2 jPa3melneHue 3aKas3a T3 paspabortaHo
1 | 3 [Ha MOKynKy KoM-
TUTEKTYIOLIMX M3/e-
T 2 5 1
PazpaGotka TIIP 6 12
2 | 7 |TipneMka KOMILUTEK- 3axasbl Ha npu-
TYIOILMX U3ACIIHI 1 3 2  |{eMKy KOMIUIeK-
TYIOLUNX N3NETNNA
TIPUHSTHI
3 | 4 |OmBK2 3aroTOBOK 3 3 3 |TIP paspaGoran
3 { 5 |IramnoBKa 3aroro-
BOK 2 2
4 | 6 |OGpaGorka netaneit 4 5 4 |OmmBKa 3aroTo-
BOK
5 | 7 |Otaenxa neraneit 1 2 5 |IdrammoBka 3a-
rOTOBOK 3aKOHYe-
Ha
6 | 7 (Otmenka peraneit 1 2 6 |O6paborka nera-
Jiel 3aKOHYEHa
7 | 8 |[COopka OMBITHOrO KoMIeKTHOCTh
ofpa3ua 6 10 7 |o6pazua moxro-
TOBJICHA
8 | 9 |McnbiTaHnE ONBITHO- OnwuTHHIA 06pa-
ro oGpasua n3aeus 4 8 8 [3en cobpan
9 | 10 |Cocrarnenue paboye- OnbITHLGT 06pa-
o nmpoexTa 3 10 9 |3eu MCNEBITaH
10 jPa6oumit mpoeKT
COCTABJIEH

156




Tema 7. OnepaTtMBHO€ NAAaHUPOBaHHE EAHHHYHOTO
MEAKOCEPUHHOTO NPOU3BOACTBA

Kparxue TeopeTnyeCckue CBeACHUA

B ycnoBHsX eAMHUYHOTO M MEIKOCEPHITHOrO MPOU3BOACTBA HAX0-
AT CBOE NMpPHMEHEHHE 1103aKa3Hasg CHCTEMA ONEPaTMBHOIO IUIAHU-
POBAaHHS.

HoMeHxIaTypa Ha TakKuxX MpEANpPHATHSX, KaK MpaBWIO, BEJHKa,
TO3TOMY IUIAHMPOBAaHME W KOHTPOAL 32 MCNONHEHHWEM IUIAHOBBIX
rnokasareieii BeaeTcs B YKPyNIHEHHbBIX Maciurabax.

3a MIaHOBO-Y4YEeTHYIO €IMRMLY MPUHHUMAETCHA 3aKa3, B 0OJb-
LIMHCTBE CJIy4aeB BKIIOYAIOIIMI OHO M3Jeane Win HeGOMbIIOe X
yucio. 3a rIaHOBO-YYeTHHIN MepHoa MPUHUMAETCA MEcsL, eKana,
Henens.

OCHOBHBEIMM KaJIEHIAPHO-IUIAHOBLIMM HOPMAaTMBaMHU SABISAIOTCA:
LIMKIIOBBIE TpadMKM Ha 3aKa3bl; UIMTEIBHOCTH NMPOU3BOICTBEHHBIX
LIMKJIOB 3aKa30B; KalleHAapHLIE OTNepeXeHMs 3amnyCKa-BhIIIycKa H3-
Jnennii; o6beMHO-KaJIEHAapHbIe pacyeThl 3arpy3ku oﬁopynonannx,
riomaneit B pabounx; CBOAHKIN KaleHAaph-Trpad MK 3aMycKa-BbIITyC-
Ka BCEX 3aKa30B MO HPERNPHATHIO; KOPPEKTHPOBKA CPOKOB BhITION-
HEHMA OTAENBHBIX paboT HUKIOBLIX rpaMKOB.

I1naHOBO-YYeTHEIMHM KOKYMEHTaMM SIBASIIOTCA 1103aKa3HbIA LMK~
JIOBO# rpadmkK M 3ajaHue Ha U3AENHe.

Meronmyeckye yKasaHus 110 pacyeTy KajeHAapHO-IUIaHOBRIX HOp-
MaTHBOB NPHBOAATCS 110 XO4Y PELUEHHS 3a1ay.

Tunosas 3asaya ¢ peweHuem

3anaua 7.1.

TlocTponTh UMKIOBOH rpaduK M ONpeNeauTh AMUTEILHOCTD Mpo-
M3BOJCTBEHHOTO LIMKJIA 110 BHITONHEHHMIO 3a8Ka3a Ha H3TOTOBNCHHUE H3-
nemust A. TloctpouTs rpaduMK M BHIIIONTHUTE OOBEMHO-KaIEHIApHbIE
pacyeTHl 10 ONTUMANbHOM 3arpy3ke pabouMX-COOPIUMKOB UCXOOA M3
LMKNOBOro rpagmuka cOOpku wuanenus. OnpenendTs KajleHIApHBIE
CPOKM 3aITyCKa 3arOTOBOK B MEXaHMYECKOM LieXe 10 BeayluMM (Hau-
0oJiee TPYROEMKHMM) RETA/SIM, €CJIM M3BECTHO, YTO MepBas BeAyluas
neranb [, uMeeT UMK 06paborku 15 paGoymnx nHe# i1pH ABYXCMEH-
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Hoil paGore M nomaercsi Ha cOopky y3na Ne 1, a Bropast Benyuiast ne-
Tasb J35 MeeT LMK o6paborky 13 paboynx AHEH Mpu AByXCMEHHOM
pabote u moxaercsd Ha c6opKy y3na Ne 4. MexiuexoBble nepepbiBbl
COCTaBAAIOT 3 AHsA. PexxuM paboTel cGOPOYHOIO 11€Xa — OAHOCMEH-
HBbIA, MEXaHUYECKOIo Liexa — ABYXCMEHHBIA, NPOAO/UKUTENbHOCTD
cMeHbl — 8 4. [ImaHoBBIM YpOBEHb BHINONHEHHS HOPM BPEMEHH
B c6opoyHOoM 1iexe — 120 %. CpoK BBIMOTHEHHA 3aKa3a 110 U3FOTOB-
neHuio usnenus A — koueny II xBaprana. '

CxeMa cGopku usnenus A npusencHa Ha puc. 7.1. HopmaTuBHas
TPYAOEMKOCTE COOPKH y3NI0B U 001Iell COOpKM M3enus A, a TaKkxe
KOJIMYECTBO pabouMX, 3aHSATHIX BHINONHEHHEM KAXION onepanui,
MIpEACTaBjeHE! B Taon. 7.1.

Pewenue

7.1.1. PacyeT NpOaOJKMTENLHOCTH BBIONTHEHUS ONEpauui npo-
u3BoAUTCH 1o popMyse
t -
on = >
qcﬁ ’ KB

A€ fy, — TPYAOEMKOCTDb BBITIONHSIEMO# onepauuu, H.-4; Y.g — Konu-
4YeCTBO paboYHX, OHOBPEMEHHO 3aHATHIX BHITIONHEHUEM ONEPaLIMH,
yen.; K, — koadduumeHT BHINOAHEHMST HOPM BPEMEHH.
Hamnpumep, ang yama Ne 1
' 212
toml =
2-1,2

PacyeTsl BHITIONHAIOTCS AJ1S1 BCEX ONepauuii, a pe3ynsraTel 3amnu-
CHIBAIOTCA B KONOHKY 7 Tabn. 7.1.

=88 u.

7.1.2. locTpoeHue nNEepBOHayaNbHOTO BapuaHTa HWKJIOBOIO rpa-
duka coopku msnenusa A (puc. 7.2). I'paduk crpourca B nopsike,
O0paTHOM XOHy TEXHOJOrHYeCKOro IpoLecca: HayuHasd ¢ OOLUCH
c6OpKM crpaBa HajleBO M CHU3Y BBepX, COOMonas IMOCHeNOBATENb-
HOCTb, YCTAHOBJICHHYIO CXeMOit cGopKM (cM. puc. 7.1).

ITocne moctpoeHust rpaduka ooieit cGopku Ha LUKIOrpaMMe OT-
KJIAIbIBAIOT NPONOJDKUTENBHOCTE COOPKM Y310B (KONOHKA 7, Tabn. 7.1)
TakuM 00pa3oM, yToOH cOOpKa y3/1a 3aKaHYMBATIACh K MOMEHTY Havyajia
COOTBETCTBYIOLLCH Ornepalu obuiel cOOpKH.

7.1.3. INocTpoenue rpaduka 3arpy3ku paGouux-coopiumkoB. [pa-
UK CTPOMTCH B HXHEH YacTH LMKIIOBOTO rpadyka B BUAe CTONOM~-
KOBO# IMarpaMMBbl, TIOKa3bIBAIONICH, CKOJIBKO pabo4yuX 3aHATO B Ka-
X0 CMeHe. '
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Tabauya 7.1
Hcxoouvie oannsie no c6opre uszdeausn A

] ) o ) ,
HEERE N 1
Slz5 |les] 87 ]
2|28 |5E|8« 28
o g |5 g 7B 2 | ¢ E | Monaua CGOPOYHBIX M- B 5 :”
nepauys % % . & & 5 & HUI K OMepaLmm % s E
n = =
152 |BE(5: ::
& = 18 v =&
1 2 3 4 5 6 7
CoOopka y3noB
CoOopka y3na 1 1212,0] 120 2 |YcranoBka crona 88
Coopka y3na 2 | 154,0) 120 | 2 {YcraHOBKa IoJI3yHa 64
CoOopka y3na 3 105,01 120 2 |YcraHOBKa IMHEBMATH-~
yeckoit My THI 44
Co6opka yana 4 19,21 120 1 |YcranoBka KOJIOHHBI 16
COopka yana 5 10,0] 120 1 |YcTanoBka KO/JE€HYaTOroO
Bajia 8
C6opka yana 6 | 384 120 | 2 [YcraHoBKka crO/a 16
COopKa y3n1a 71 72,0] 120 | 2 [|Ycranoska xnMHBEB 30
Cbopka yana 8 23,01 120 1 [MoHTax nojsyHa 19
Coopka yana 9 7,7] 120 1 |YcraHoBka nueBMatu-
4eCKOit MyQThI 6
CO6opka yana 10| 20,0 120 1 [YcTaHoBKa KOJIEHYATOIO
Baja 17
C6opkKa y3nma 11| 25,01 120 1 [YcraHOBKa KOJIOHHBI 21
C6opka y3ana 12 6,8y 120 1 [YcranoBka annapatypsi 6
Co6opka yana 131 15,0 120 1 |[Ycranoska anmapatypsl | 13
CoOopka y3na 14 5,01 120 1 |YcraHoeka annapaTypnl
Cbopka y3na 15 7,71 120 1 jYcranoBka anmapatypsi
COopka y3na 16 5,01 120 1 [YcraHoBKka ammapaTypsl
Cb6opka yana 17 5,0] 120 1 |YcranoBka nmHeBMaTHUE-
CKO# MyQTHI 4
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-Oxonuanue maoa. 7.1

1 2] 3 [ 4] s | 6 | 7

O6masn cOopka
YcraHoBka 18 9,6{ 120 2 |YcraHOBKa CTOEK 4
crona
YcranoBska 19 19,21 120 2 |Ycra”HoBKa MoasyHa 8
cTOeK :
YcraHoBka 20| 58,0 120 2 {YcraHOBKa KONOHHBI 24
MOJI3YHa
VYcranoBka ko- | 21 | 38,5| 120 2 |MonTtax non3y1ia 16
JIOHHBI
MoHtax mon- |22 | 86,4] 120 2 |YcraHOBKa KNIHUHBEB 36
3yHa
YcraHoBKa 23| 86,5 120 3 |YcraHOBKa KOJIEHYATOrO
KIMHBEB Bajia 24
Ycranoska Ko- | 24 | 38,5 120 2 {YcraHoBKa MHEBMAaTH-
JIEHYaToro Bajia YyecKoit My(dThI 16
YcraHnoBka 25| 19,2 120 2 |MoHnTax mecrtepeH 8
MHEBMaTHYe-
CKoit MydThHI

Monrtax mec- | 26 | 28,8} 120 2 1VYcTaHOBKA anmnaparypsl 12
TepeH

VYceranoska an- { 27 { 19,21 120 | 2 [MoHTaxX BO3XYyXONpOBO-
naparypsl na 8
Monrax so3- |28 [ 77,0] 120 | 4 |YcraHoBsKa orpaxieHus | 16
IYyXONpoBoaa

Mownrax anex- | 29 | 308,01 120 2 |[YcraHoBKa orpaxneHus | 128
TpornpuBoaa

YcranoBka or- | 30 | 38,5} 120 2 |Otnagka 16

paxaeHus

Ortnanxa 31| 38,5{ 120 2 — 16

Mexannueckas | 1 — — | 1 {CGopoyHrit ysem Ne 1 240

obpabotka I,

Mexannueckas | 2 — — 1 |C6opounsiit yzem Ne 4 208

obpaborka ;5 -

Opyrue petamm | — | — | — 1 |K yanam u 610KaM He —
MPUBOAATCS
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Puc. 7.2. lecnosdﬁ rpaduk cOOpKY HU3aeana:

BpeMs BhINOsHEHNA onepauyu (I BapuaHT);
BpeMsa BoinoaHeHna onepaumu (11 Bapuanr);
e MEX1IEXOBOE C/1E10BAHHE ACTANEIH;

-~==-~ B3aHMOCBSA3U MEXIY OnepaluaMmu
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Hions

LnEnl--

Mait

789 11 13 15 17 19 21 23 25 27 29 123456789 11 13 15 17 19 21 23 25 27 29

Th. ¢6 = 36,5 ans

Tht. u3 = 54,5 aust

I'paduk 2arpy3xn paGoumux

163



Jlnst ero moCTpoeHUs Hall KaXIoi onepauuei (NpsAMoi) LMKIOBO- °
ro rpadukKa yKa3nlBaeTCsl KOJIMYECTBO pabOuMX, BHIMOIHAIOIIMX AaH- i
Hy10 onepauuio. Kommuectso pabouux, 3aHATHIX B NAHHOI CMEHE, i
CyMMHMpyeTCs M n306paxaeTcs B IPUHATOM Maciutabe Ha rpaduke 3a-
rpy3ku. IlomyyeHHbIH rpadmk 3arpy3Kkv MOXKET NOKAa3bIBaTh HEPABHO- 2
MEpHYI0 3aHATOCTb paGoumx. JIisi BHIpAaBHUBAHMS YMCIEHHOCTM MO !
cMeHaM rpaduK KOPPEKTHPYETCs MyTeEM MEPEeHOCA BLITIOJIHEHUS OT- i
IeNbHBIX COOpOYHEIX OMNepaumii Ha Gojiee paHHME CPOKM MX Havyana j
TaK, YTOOB! O0INAs JIMTEIBHOCTh HMKJIA U3TOTOBNEHUS U3NEIUS He,,
MeHsiach. Tak, Hayano c6opku yana Ne 3 neperocum ¢ 10.06 na 23.05,
y3ma Ne 5 — ¢ 12.06 Ha 10.06, yana Ne 14 — ¢ 19.06 na 18.06, y:ma
Ne 15 — ¢ 19.06 Ha 17.06, yana Ne 16 — ¢ 19.06 Ha 17.06 u T.x. B pe-;
3yJIbTaTe NOMY4aeM BTOPOM BApMAHT LMKIIOTpaMMBbI cGopku. Micxomst u3 -
3TOrO BapHaHTa IMKIIOBOro rpachuka KoppekTHpyercs rpaduk 3arpys-
KH pabouux-cOOPILUKOB (CM. pUC. 7.2): YHCIEHHOCTh pAGOYHX BHIPAB- ;
HSUIaCh ¥ HE MpeBbIaeT 6 uel.

T owm.“

O N SIUE AP S

7.1.4. Tlocne nocTpoeHusi UMKIOBOro rpaduka c60pKM H3meNus |
crpoutcs rpadMK 06paGOTKHM NEeTaNeit 1 ONpENeNsAIoTCs ONepeXeHus |
3aMycKa-BbIITyCKa 10 BCEM ONEPALMSIM NPOU3BOICTBEHHOTO RNPOLIEC- |
ca. Pacuer Benerca konoHkax 4, 5 puc. 7.2. :

ITocne KOppPEKTUPOBKH LMKJIOBOrO rpagmka HEoOXONMMO mepe-
CYMTATb ONEPEXEHUE 3ATYCKA-BBINYCKA MO TEM ONEpaLMAM, MO KO- .
TOPBIM NEpEMELLAINCH CPOKH 3amycka. B Halllem ciyyae 3to cGopka-
y3i10B Ne 3, NOS Ne 14, Ne 15 u Ne 16. ;

3aAa4M AAR peteHus

3anava 7.2.

ITocTpouTs rpadyk M3rOTOBNEHMS KOMIUIEKTOB €TaNlell NO 3aKa-
3aM Ne 1021—1024 B MeXxaHUYECKOM LieXe NPU PaBHOMEPHOM 3arpys-
Ke oGopynoBaHusi. OnpenenuTb CTeneHb PaBHOMEPHOCTH 3arpy3KH
Beyliel rpynnbl 060opynoBanus. Yucao craHKOB NO BeAYUIMM IpyI-
naM oOOpYHNOBaHMS: CBEpPIWIbHBIX — 3, TOKApHBIX — 5, ¢pesep-
Hbix — 2. ITo xaxpoMmy 3akasy usrotaBnuBaerca 1 usmenue. Jinu-
TEABbHOCTD 1MKJIa 00pabOTKM BEAYHICH NETANIM MO KAKAOMY M3ACIIHIO
(T, TpynoemkocTe 06paGOTKHM neTaneit ¢ ydeTroM KoadbuuueHTa
BBLINIOJTHEHUS HOPM BLIPaGOTKH MO BEAYIIMM IpyIinamM o0opynoBaHus
(T;p), cpoku monayv KOMIUIEKTOB Ha CGOPKY M3IENHsA NMPHBENCHH
B Ta6n 7.2. Uucno pabouux nHeit (Ip) B AnBape paBHO 23, despa-
ne — 21, mapre — 21. Pexum paGoOThI: BOCBMHYAaCcOBOM paGouui
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JIEHb, JBE CMEHBI B CyTKH. [ToTepH BpEMEHH HA IUIAHOBHIE PEMOHTBI
Y nepeHananKy o6opynoBaHus (o, .g) COCTABISIOT 3 % OT HOMHHAb-
HOro ¢oHAa BpeMEHU.

Tabauya 7.2
Hexodnvte dannvte 043 pacuema

Cpok no- | JnnrensHocTs nipous- | TpynoeMkocts o6paGoTku neranei
Homep |maun neta- | BOICTBEHHOTO IMKJIA u3-| 10 BuiaM onepaunii (Tpp), 4
3aKasa neit Ha | FTOTOBNIEHMUS neTanci 3a- CBEpMHIb-
c6opKy Kaza (T), mec Hast ToKapHad (¢pesepHast
1021 01.03 2,0- 1280 1240 560
1022 01.04 1,0 960 1620 640
1023 15.03 1,0 80 180 60
1024 01.03 2,0 680 1960 748

3apava 7.3.

IToctponth rpadmx 3amycka-Beimycka wu3nenauit Ha III xBapran
IU1aHOBOTO rofa. Paccyurarb K03 PUIMEHTH 3arpy3Ku CGOPOYHOro
BEIYLLMX TPy 0o00pyAOBaHUS MEXaHOCOOPOYHOro OTACNICHNS MeXa-
HOCGOPOYHOTO 1€Xa MCXOIA U3 3aIUIaHUPOBAHHOTO CPOKA M3TOTORJIE-
HuA usaenmii. KonmuecTBo u3nenuii mo mporpaMMe, CPOKH BLITYCKA M
IINTENBHOCTD LIMKJIA MX M3rOTOBJIEHKS NMpPUBENECHHI B Tabm. 7.3.

Tabauya 7.3
IIpoussodcmeennasn npozpamma 3asoda na II1 xeapman

JIMTENBHOCTD IPOU3BOACTBEHHOTO LIMKIa
Hane- | Konmgectso o | Cpok usroTorneHus usgenus (T,), Mec
AMe | NpOrpaMMe, WIT. | BENTYCKA | cGopky Male- | MeXxanmdeckoh o6paGoTku
A (no Benylueit neTamm)
1 2 3 4 ‘ 5
A 1. 15.07 1,0 0,5
B 1 15.07 1,5 1,0
B 1 30.07 1,0 0,5
r 1 30.07 1,5 1,0
A 1 15.08 1,5 ‘1,0
E 1 15.08 1,0 0,5
X 2 30.08 L5 1,5
3 1 15.09 1,5 1,0
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Oxonuarnue maba. 7.3

I 2 3 4 5

H 1 15.09 1,0 1,0
K 1 30.09 1,5 1,5
J 1 30.09 2,0 1,5
M 1 15.10 1,5 1,5
H 1 15.10 1,0 1,5
0 1 30.10 1,5 1,5
I 1 30.10 1,0 1,5
P 1 15.11 1,5 1,0
c 1 15.11 1,0 1,0
T 1 30.11 1,5 2,0

KonuyectBo cTaHKOB N0 BeAYLUMM IpynnamM 0GOpyNOBaHHUS B Me-
XaHMYECKOM OTHENCHUM: TOKAPHBIX — 7, PEeBOJIbBEPHBIX — 2, pac-
TOUHBIX — 2, Ppe3epHBIX — 4, CTPOraNbHbIX — 3, 3y0OpEe3HBIX — 2,
CBEPJIMIIBHBIX — 3.

CyMMapHas TpyIOEMKOCTb MEXaHUYECKOI 00pabOTKH KOMILIEKTA
nerasneit Kaxaoro usaenus no nporpamme 111 KBapTana Mo TPyIam
060pyaoBaHUs MpUBENEHL! B Tab. 7.4.

Tabauya 7.4
Cymmapran mpydoemrocms mexanusecxoii o6pabomxu xomnaexma demanei
Kaxcdoz0 usdesun no zpynnam o6opy0oeanus

TpynoeMkocTs 06paboTKH meTaneif 1o rpynnaM CTaHKOB, H.-Y
Waneme TOKap- | peBo/ib- | pacTou- | ¢pesep- | crpo- cBep- | 3ybopes-

Hble BEpHbIE | HHIE Hule ralbHble | AWAbHBIE [ Hble

1 2 3 4 5 6 7 8
A 615 100 90 260 | - 160 260 . 160
b 520 150 135 390 200 300 210
B 630 50 227 490 114 140 40
r 610 155 140 365 210 285 200
A 910 105 95 255 180 235 155
E 153 40 87 140 146 103 53
X 550 105 90 205 150 202 105
3 401 150 127 134 70 50 25
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Oxonuanue maén. 7.4

1 2 3 4 5 6 7 8
H 602 230 160 204 100 75 81
K 392 60 177 372 278 153 76
/4 805 225 210 495 315 415 310
M 735 225 205 615 687 450 255
H 435 75 - 213 243 120 81 141
0o 615 100 90 260 219 260 160
7 520 350 140 410 260 310 250
P 610 155 140 365 410 285 200
C 910 105 95 394 180 235 155
T 1210 305 600 605 320 485 310

TIpouM3BONCTBEHHAs TUIOMIANb COOPOYHOro OTAeNeHHA — 60 M2
JaHHbI€ 0 rIolaayn, HeoOXo0nMMOI Iig COOPKM KaX10ro BUAA U3/e-
JUA, nNpuBencHbl B Tabn. 7.5. PexuMm paGoTrbl MeXaHOCGOPOYHOTO
ueXa NBYXCMEHHBIN, NMPONO/DKHUTENIBHOCTE CMEHBI — 8§ 4.

Tabauya 7.5

Hexodnvie daunvie o npoussodcmeennoi niouiadu c6opounozo omoesenus

HopMatusHas mowans, HopMartuBHas miowmans,

Wanenue | HeobxomuMas mns c6opku | Wamenue | HeobGxommMas mis_cGOpKM

H3Ienus, M M3Oenusd, M

A 12,5 K 10,0
) 14,5 g 14,5
B 12,0 M 12,5
r 11,5 H 11,0
A 8,5 (] 10,0
E 7,5 n 12,0
X 7,0 P 14,0
3 13,0 C 7,5
H 7,0 T 14,0
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Tema 8. OnepaTtMBHOe nAaHMpoOBaHue cepuuHoro :
NPOU3BOACTBA

KpaTkue TeopeTnieckue cBeaeHus

B ycnoBusix cepuifHOro TMna nMpoM3BONCTBA, KaK MPaBUIIO, NPH-g
MEHSETCS TOKOMILIEKTHAs! CHCTEMA ONEPaTHBHOTO IUIAHMPOBAHMS. §;

ILnaHoBO-y4yeTHON €NMHMLIEH 3NECH ABJIAETCSA HE NPOM3BONCTBEH-
HBIA 33Ka3 Ha M3E/IME B LEIOM, KaK B NO3aKa3HON CHUCTEME, a KOM-]
IUIEKT neTanei, BXOMILMX B M3ienne. PasHOBUIHOCTAMM IUIAHO
BO-YYETHOH €IVHMIUBI B JAHHOM Cy4yae MOIYT ObITh y3/IOBOM KOM-
TUIEKT, MalIMHO-KOMIUIEKT, IPYNNOBO KOMIUIEKT ¥ cyrxo—xomnnexz‘jg

V3510B0O#1 KOMILIEKT OOBEAMHAET AETATN, 00pa3ylolue TEXHOI
rMYecKkuii y3en. 3anyCk B NPOM3BOACTBO ILUIAHMPYETCA TaKUM oﬁpa{ﬁg
30M, YTOOBI 3aBEPIUMTb M3TOTOBICHHE BCEX IETANEW, BXONSILLMX!
B Y3€J, K MOMEHTY CIiauyd BCEro KOMIUIEKTa Ha Y3JIOBYIO c6op1<y,§
Cucrema ¢ TakoM IUIAHOBO-YYETHOM €IMHMIIEH NPMMEHSETCH, Kaxg-
OpaBUIO, B MENKOCEPUAHOM U CPENHECEPUIHHOM MPOU3BOIACTBAX. 1§

I'pyrmoBoit koMIulekT dopMUpyeTcs M3 AeTanei, mpUHamIexa-<’
LIMX Pa3HbIM KOHCTPYKTMBHBIM y3/IaM, HO MUMEIOIMX ONMHAKOBHIN
HIM CXOXHii TEXHOJOTMYECKUI MapIIPYT, IPOU3BOIMMBIX C HCIOJIb~!
30BaHHEM OIHOTHIHOTO OGOPYNOBAaHMA M OCHACTKHM, C ONMHAKOBOH.
NEPUONMYHOCTHIO 3aMyCKa-BLINYCKA WIM OYEPENHOCTBIO NONAYM HA:
cOopKy peraneit. Cucrema 3 ¢deKTUBHO NPUMEHSETCA B npousnon-a
CTBE C YCTOWYMBO# HOMEHKJIATYPO# BHINYCKAeMOH NMPOIYKIHH, Kax
NpPaBUJIO, B CPEXHECEPUIHOM NPOU3BOICTBE.

MaunHo-KOMIUIEKT (POpMHUpYETCS IO KAXKAOMY LieXy M3 3aroro~1:
BOK WJIM Y3JIOB M3IENMSI KOHKPETHOIO HAUMEHOBAHHUSA, U3TOTABIM=:
BaE€MBIX B JaHHOM lLiexe. Hanpumep, B MalIMHO-KOMIUIEKT MO Ky3-
HEYHOMY LEXy BXOOST BCE HETAIM IITAMIIOBKM IISI KOHKPETHOTO
nsnenus. [lpMMensercs cucTeMa ¢ Takoii IUIaHOBO-YYETHOM €IMHU-
LIeH MPaKTMYECKHU BO BCEX TUMAX MPOM3BOACTBA, KPOME MAacCOBOIO.

Pa3sHOBUIHOCTBIO 3TOH IIaHOBO-YYETHONM €IMHULILI ABJISETCA yC-
JIOBHBIH MaUIMHO-KOMIUIEKT. OH BKIIOYAET JETAIM, BXOASLIME BO BCE
H3IENHUS, KOTOpPHIE NPEXYCMOTPEHBI NPOU3BOACTBEHHON! MPOrpaMMoil
3aBOMA, B pa3Mepe CYTOYHOI MOTPEOHOCTH B HMX. 3a OCHOBY YCJIOBHO-
ro KOMIUIEKTa MPUHUMAETCA U3MEIHe, UMEIOLLee HauOONbIIVH yneb-
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HBEI BeC B pOrpaMMe 3aBOIa M BBITYCKaeMOe B TEYEHME BCETO IUIa-
HOBOIO MepHo/a.

IIpy OTCYTCTBMM B NPOM3BOACTBEHHONH NMpPOrpaMMe U3Nenus, UMe-
IOLIETO MPpeoGIafaloLUi BEC, B KaUECTBE IUIAHOBO-YYETHOM €AMHMIIbI
MPUMEHSETCS CYTKO-KOMIUIEKT, KOTOPLIA BKJIIOYAET BCE HETANH
BCEX HAMMEHOBAHUI1 ISl BCeX U3JEIIMIA, MOIEXKALIUX U3rOTOBIE-
HMIO B IUIAHOBOM IIE€PHONE U3 pacyeTa CPENHECYTOUHOH MOTpeOHO-
CTH B HHX.

IIperMylIeCTBO NOKOMIUIEKTHOW CHCTEMBI MEPEN APYTUMU CHC-
TeMaMM IUIAHMPOBAHMUSA 3aKIIIOYAETCS B TOM, YTO LIEX-MOCTABLIMK
B ONPENCICHHBIH CPOK 00sI3aH CHaTh LeXy-OTPEOUTENO BCE JETANH,
BXOJSIIIME B AAHHBIA KOMIUIEKT. -

3a IUIaHOBO-YYETHBIN NEpUON B NAHHOW CHCTEME MPHMHHUMAETCH
HEnesns, CyTKH.

OCHOBHBIMH KaJICHIAPHO-TUIAHOBLIMU HOpMaTHBaMH SIBJISIOTCS:

1) pasMep cepvH BBITTYCKAEMBIX M3ICIHIA;

2) pa3mep napTud obpabaTbiBaEMbIX AeTaneit, COOPKH y3J/IOB;

3) nepuoONUYHOCTb (PUTMMUYHOCTD) 3anyCKa-BbINYCKa NETANECH,
y3J10B;

4) IINTETBHOCTD NPOU3BOACTBEHHOIO YKIIA 00pabOTKM NapTHH
neraneit, cOOpKH Y3IIOB;

5) BeTMYMHA ONIEPEXKEHUH 3aNyCKa-BHIITyCKa MAPTHH NeTalleH, y3-
JIOB, U3JCNIUIA;

6) BeIMYMHA YPOBHS 3aI€JIOB;

7) HOpMAaTHBHBIE MNaHbl-rpadvku (LMKAOBLIE rpadMKy M CTaH-
napT-IUIaHbI).

ILnaHOBO-y4€THBIMM NOKYMEHTAMHU SBJISIIOTCA LWUKAOBBIE rpacu-
KH Y 33J]laHUsI Ha YCTAHOBRJIIEHHLIA NEPHOL.

MeTtoauueckue yka3aHusI O pacyeTy KaleHAapHO-TUIAHOBBIX HOP-
MATHBOB MPHUBOISATCA NO XOXY PEIICHUS 3aay.

Tunosas 3aAa4a c pewieHnem

3anaua 8.1.

Paccuutats MMHMMAJIbHBIHA pa3Mep MapTHM NeTAEH U epHOaAUY-
HOCTD 3aITyCKa-BBIYCKa MapTHH AeTajeil B 06paGoTKy. Onpenenurs
ONTHMAIbHBIA pa3Mep nmapTuu. Paccuurath moTpeOHOE KOAHYECTBO
CTaHKOB IIsi 06paGOTKM neraineit a, 0, 6, 2, 0, e U3neaUa A, MECAYHBIH
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g
BBLIITYCK KOTOpOro B cGopodroM uexe cocrasmster 1000 wrr. Koange-#
CTBO paGouux aHeil B Mecsaue — 20. Pexum paGoTsl MexaHooOpaba-y;
THIBAIOLLETO 1I€Xa — IBYXCMEHHBIH, CGOPOYHOIO — ONHOCMEHHBIH, f
NPOIOIXUTENBHOCTh paboueit cMeH — 8 4. BpeMs Ha mauosue

PEMOHTHI M NepeHalanKy o0opyaoBaHMs cocTaBisieT 6 % ot HOMPP-{!{
HanbHOro ¢oHaa BpeMeHU. PaccunTars WIMTENBHOCTD IIpOHSBonCT-?
BEHHOrO LMKJIa 0O6paGOTKM NapTM neTaleli B MexaHooOpaGaTei-
BalOILEM liexe. MexomnepalMoHHOE NPOeXNBAaHUE NAPTH neTalel:;
NPUHATH paBHBIM 1 cMeHe. PaccuMrares IIMTENBHOCTE ONEPAIMOH-]

HOTO LIMKJIA U OINEpEXKEHUE 3aMyCKa-BhINTYCKa MapTUM JEeTAICH MEX- g

Iy CMEXHBIMHM Il€XaMM M TEXHOJIOTHYECKOE OMEPEXEHUE Me
CMEXHBIMH OllepallusiMU B Me€xaHooOpabarbiaiolleM nexe. Onpene-
JIMTH YPOBEHDb UMKIIOBBIX 3a/I€JIOB B MEXaHOOOpabaTHIBAIOILIEM LIEXE Hy
YPOBEHb CKJIAACKHX 3aejIOB MEXIY MeXxaHooOpabaThiBalOIIMM H‘C
c60poyHbIM uexaMu. CoCTaBUTh KaIEHOAPHBIN ITUIaH-rpaduk paﬁo—x
Thl MEXaHOOOPabaTHIBAIOLLIETO 1IEXA.

CrtpaxoBoii 3a1es1 MEXIY CMEXHBIMU LIEXaMH PaBEH onﬂonHeBHoi&‘
mOTpeGHOCTH AeTayed i cOopKM U3nenus A. 3

Cocras onepauuit TEXHOJIOrHYECKOro npouecca 06paGoTKy neTa-;
JIEii ¥ HOPMBI IUTYYHOrO BpeMeHM NMpUBeNCHBI B Ta0iu. 8.1, a omHO~/
PONHOCTb BHYTPULIEXOBLIX TEXHOJIOrMYECKHUX MApIUPYTOB M O4epes-'
HOCTb UX IPOXOXICHHUSA B LiEXe MEXaHHYECKOH o6paboTKu neranei&;
NpuBeneHsl B Taba. 8.2.

Tabauya 8.1
Cocmae onepauuii u nHopmbt wmy4nozo épemenu obpabomiu demanel
Hopma wrryyHoro BpeMenn | [Moarotosn- |IIpouent nomyc-|
06paboTku neranm (f), MUH TeNbHO- THUMBIX TIOTEPh
Onepatms 3aKIIOYHTENb- | BpeMenu Ha ne-
a 61 e 2 9 e Hoe BpeMsl | peHanaaky o6o- {
(3. 5), MUH | pynoBaHus (ct,6)
1. ®pesepnas 6110|251 21 6] 6 20 4
2. CeepiuisHas - 10| 31 6( 2| 4} 4 20 4
3. Mlnngosans~- | 41 2| 6| 3| 2 2 20 4
Hast :
4. CrporaeHast | — | 4110 — | 2| 2 20 4
5.3y6opesnass |— | 9| 9| —|— 1| — 60
6. TokapHast —|—=—181] 4} 2 20 4
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Tabauua 8.2

Ipynnupoexa xomnaexma demaaseii uo 00HOPOOHOCINU MEXHOA02UHECKOZ0
Mapupyma HpoxXodcoeHus Ho y4acmgy

LIndp Konuyectso Aetam,
rpynnosoro MEHOBA- uMelolmne Mapupyt ob6paboTku aeranei
KOMIUIEKTa it netaneft OAVHAKOBKI IO Y4acTKy MeXaHW4eCKOoN
Jeranei TeXHOJIOrHYe- oGpaborku peraneit
u3neaus A B KOMILTCKTE] . orit MapupyT
MC-4M4 6 a C2,6) —d(1,6) — OI (1,1
6 ® (2,6) —C(0,8) —Cr (1,1) —
8 ® (6,6) — C (1,6) — Cr (2,6) —
—32,5 — 11(1,6)
2 D32)—~CR2DH—-T(@Q,1)—
—Cr (1,1) — I (1,1
) ®(32)—-CQND—-TQ,1)—
— Cr (1,1) — HI (1,1
e T@2)—-C(1,1)— & (1,1) —
— HI (1,6)

Ipumeuanus: 1. 3néce ® — dpesepuntii, C — crepmnpnmit, 1 — wmudoBaNnbHRA,
Cr — crporanbHHi, 3 — 3ybopesHniit, T — TokapHuiii. 2. B ckoOKax nocie pacuera
MPOCTABAETCS [UTMTEILHOCTh 00pabOTKM MapTHM AcTaiell B CMEHaXx.

Pewenue

8.1.1. PacyeT MMHHUMAJILHOTO pa3mepa MapTHHU HeTajieid.

Hns onpeneneHus pasmepa MapTHA MOXET OLITh MCHONB30BaH
MeToz nocTteneHHoro noxbopa. CyTb €ro B'TOM, YTO CHavaja onpee-
JIAeTCA MUHUMAIBHO IXOITYCTHMBIN pa3Mep MapTHH, a 3aTeM ero Kop-
PEKTHPYIOT, PYKOBOICTBYSICh KOHKDPETHBIMH HpPOH3BOACTBEHHBIMH
YCIIOBHSIMH.

MuHMMaIBLHBIN pa3Mep MapTHH OnpeaessfeTcs IByMs criocobaMu
B 3aBUCHMOCTH OT XapakTepa 000pyOBaHuUs, HA KOTOPOM oOpabarhi-
BAIOTCS JETAIHN.

IlepBriii crtoco6 MCNOJIB3YIOT, €CIH A1 00pabOTKM AeTaned NMpu-
MeHseTca 00opynoBaHue, TpeOylollee 3HAYHTEILHOTO BpeMEHH Ha
nepeHananKy. B Hawei 3anadye 3ToMy TpeGOBaHHMIO OTBEYaeT 3y6o-
pe3Has omepaums, Tpebyouas 60 MHH TOATOTOBUTENLHO-3aKIIOYH-
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TEJILHOro BpeMeHH. PacueT MMHHMMAJBHOIO pasMepa MapTHH JAeTa-
Jieid, B JaHHOM ciryyae AeTanu 6 U 6, Beaetcd 1o dopmyie

P Ins , (8.1)
t- Qo6

rie t — HOpMa IUTYYHOTO BpeMEHH (C y4€TOM BBITNIOJTHEHHSA HOPM),
MHH; 1, , — [MOArOTOBUTENIbHO-3aKIIOYUTEILHOE BPEMSt, MUH; 8,5 —
IPOLIEHT HONMYCTHUMBIX IOTEPh BPEMEHH Ha NepeHananaxy o6opyao-
BaHMSI.

BTopoii crioco6 KCIons3yioT, eciu Ui 00pabGoTKu Aetaneil nmpu-
MeHsieTcs 060pyaoBaHHe, He TpeOylolliee 3HAUMTEILHOrO BpeMEHH
Ha nepeHananKy. B Halei 3anaye 3ToMy TPeOOBaHHIO OTBEYAIOT BCEe
OCTaNibHbIE OMNMEPalHH TEXHOJOrMYeCKOro Mpouecca, Tpedylouiue
20 MHMH NOATOTOBUTENLHO-3aKTIOYMTENBHOrO BpeMeHU. PacueT mu-
HMMAJILHOTO pa3Mepa rHapTHil AeTaneii, B JaHHOM CJIy4ae a, 2, d, e,

BeneTcs 1o gopmyse
t
nm = '-cti', (8.2)

roe £, — MPOROJDKUTENbHOCTh CMEHBI, MUH; 7 — HOPMa ILITY4HOTO-
BpeMEHH (MMHHMAaNIbHAs M3 BCeX BBHITOJHSEMBIX OIeparuii).

PacyeT MUHMMaNbLHOTO pa3Mepa napTHii JeTaneil BeneTcsd B Tab-
JUYHOM (dopme: ansa Aetaneil 6 U 6 MpUMEHSAETCS NepPBHINA crmocod,
o JUTA BCeX OCTaNbHBIX — BTOPOii crocob (Tadn. 8.3, konouku 2 u 3).

8.1.2. PacyeT nepHOAMYHOCTH 3allyCcKa-BhHIITyCKa NMapTHH BedeTCS
o dopmyre '

n .
R, ;= N"““ , 8.3)

cp.a

rne N, ; — cpeaHenHeBHas MOTPeGHOCTh AeTaneit. Ompenensercs
no ¢opmyne ‘
N

Ny = ﬁ’ (8.4)

rae N, — MeCAYHBIR BbIMYCK M3AeNMi, WT.; [l — KomyecTBo paGo-
YMX [AHEH B Mecsle, HH.
IloncraBnsem B popmyny (8.4) COOTBETCTBYIOIINE NAaHHbIE U 110-

nyyaeM

1000
Nepy =—— =50 wr.
v =355 ilyy
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IloncrapisieM B dopmyiy (8.3) cOOTBETCTBYOIIME AAHHEIE T10 JiE-
TANH @ U MOJIy4aeM MEPHOIHYHOCTE €€ 3aIlyCKa-BhIITyCKa

R:?.-s =

120
50 2,4 0H.

AHaNOrMYHO pacyeT BeJETCs 110 BCEM JETaNAM B TabauyHOiM dop-
Me (Tabi. 8.3, xonoHkKa 5), a B KOJIOHKE 6 IPOCTaBISAIOTCA ynobora-

HHPYEMBIE PUTMBEL.

Tabauya 8.3
Pacyem munumasvinozo paimepa napmuii demaaeii
MUHHMATBHE Kparocrs  |[lepeomrarocts
DAacuCTHHWI pasMep MapTAM | vymmMansroro | 3aNycKa pera- | TIpums-
nﬂaﬂeﬁ, T, pa3Mepa mapTuu Jleﬁ, pa6 JIH. THIR pa3-
Ae- ™74 cnoco6 2-it croco6 - AeTanch Mep P
TaH ) - Pacyer- | Hpu- THH
pacuera: acyeTa: MECAYHOMY
e s | e | saamno M | 28 frman | S
I Oog Pmin = P . 3.-B 3.-B
1 2 3 4 5 6 7
a - 480 : 4=120{1000:120=8,3| 2,40 | 2,5 125
6 160:9-0,05=133 — 1000:133=7,5| 2,66 | 2,5 125
8 |60:9-0,05=133 — 1000 : 133=7,5 | 2,66 | 2,5 125
F3 — 480 : 2=240 [ 1000 : 240=4,2 | 4,80 | 5,0 250
/] — 480 : 2=240 | 1000 : 240=4,2 | 4,80 | 5,0 250
e - 480 : 2=240 {1000 : 240=4,2 | 4,80 | 5,0 250

8.1.3. PacyeT HOpManbHOro (ONTHMANBLHOTO) pa3Mepa NapTUH Jie-

Tanei Beaercd no dopmye

n, =R, -N

cp.a°

(8.5)

Jnst metanu a ONTUMANbHBLA pa3Mep NMapTHHU COCTABISAET
ng =2,5-50 = 125 wr.

I'lo BceM OCTAIbHBIM JETAISIM PAcyeT BeJIETCS aHANOTMYHO (Tabn. 8.3,

KOJIOHKA 7).

8.1.4. PacueT KOM4ecTBa MapTUii JeTajied B MecHll

10 JeTausaM a, 0, ¢




I10 OETAISAM 2, J, e

1000
X = —— =4 napTuH.

250

8.1.5. PacueT mnoTpeGHOro KOJHYECTBAa CTAHKOB HAa MECAYHYIO.
MporpaMMy BBIITyCKa AeTaneil BeneTcs no popmyre

n
Ny Dt +ty,-m

C. =— izl , 8.6)
P 60-F, K, 6)

Ioe m — KOJMYeCTBO 3alyCKOB MAapTHM HETaneil B nponsnoncmo;;
K; — k03¢ dH1MeHT BLIMOJIHEHUS] HOPM BpeMeHH; F, — Mecmmblifl'
3(1)d)e1cmnubm ¢oHI BpeMEHM OHHOrO CTaHKa, ONpenessercs no‘
¢dopmyre

F, KCM o™ Hp( “m] 2-8- 20(1—-1—3-6) 301. %

IMoncraensieM cOOTBETCTBYIOIME 3HaYeHUs B Gopmyny (8.6) no§
dpe3epHbIM CTaHKAM U MOJIyYaeM )

ch 10006 +10+25+2+6+6)+20-6
P 60-301-1 ;
3 craHKa). i

= 3,05 (npuHMMaeTcs

AHAJIOTHYHO BBINOJHSIOTCS pacyeTsl U MO APYTUM BUAAM 060py-
IOBaHMA. Pe3ynbTaThl 3THX PacyeTOB cBeleHbI B Ta0n. 8.4.

8.1.6. PacueT WINTeILHOCTH NMPON3BOACTBEHHOTO 1{HKJIa 00paboT-
KU TapTHH AeTaneit Beaetcs mo dopmyse

m
i g
Tui = n "C=_l""+ztn.3 “"(m”'l)tuo Krlap’ (87)
npi =1

rae n; — ONTUMANBHLIA pa3Mep NapTuM JeTaneil i-ro HamMeHOBaHUS,
wr.; G,; — MPUHATOE KOJMYECTBO €AMHHULL OGOPYIOBAaHUS i-TO HAMME-
HOBaHM4, 1UT.; #; — HOPMa IUTY4YHOIO BPEMEHH HETAIM j-r0 HaMMEHO~
BaHUA Ha COOTBETCTBYIOLLEH ONepalyy, MUH; M — KOJHMYECTBO OIe-~
pauMi Juia Jetaneil i-ro HaMMEeHOBaHMS; f,, — MEXOIEPaLIMOHHOE
nposexuBaHue aetanei, MuH; K;,, — xoapbuumeHt napauIe/IbHO-
cth (Kp,, ycnoBHo npunumaeM paBHbIM 0,6).
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Ta6suua 8.4
Pacyem nompebnozo xosuecmea cmanKkos u ux 3azpy3xa

Komuyecr- | Koag-

IITyyHOoe BpeMsa MO AeTansgM Kom-
(. o | BocT | G
OGopyznosa- T, | 3amyc- A i
HUe MHH [ KOB B ;’é?py.
al6lelc|d]e M;‘;_’rm’ G | Cop |noBanus
' (K)

1.®pesep-| 6 1102512 | 6] 6] 20 6 13,05{ 3 | 1,02
Hble

2.Cpep- |10 3 | 6|2 (|4]4]20 6 161 2| 0,80
JIATBHBIE .

3.0bmdo-{ 41 21613 }12(2]20 6 |1,06] 1 | 1,02
BATbHLIE

4. Ctpo- —|14fj100|—]121]2]20 4 1,00] 1 1,00
rajibHEle
5. 3y6o- —-1919]|—-]—|—]60 2 1,00{ 1 1,00
pe3Hle
6. Tokap- | — | — | — | 8| 4|2 20 3 0,771 1 0,77
HEIE

Htoro[20(128 (561511816 — — [8,49] 9 | 0,94

Ioncrasnss B dopmyiny (8.7) COOTBETCTBYIONIHE TAHHLIE U IOy~
yaeM BEJIMYMHBI JIMTEJIbHOCTEHN ITPOM3BOACTBEHHBIX LIMKIOB 0Opa-
0O0TKH mapTHi peraneii a, 6, 6, ¢, 0, e.

6 10 0,6
T =[125(-§+—2—+4)+3-20+(3—1)480]Eb—=
=(125-11+3-20+ 2-480)0,01 =24,0 4, win 3 cMeHHI;

TS =[l25(?+%+2+4+9)+4-20f60+(5—1)480]%66-=

=(125-1983 + 140 + 4 - 480)0,01 = 24,8 4, wim 3,1 cMeHBHI;

T =[125(?+g+6+10+9J+4-20’+60+(5-1)480]96:b§=

=(125- 36,33 + 140 + 4 - 480)0,01 = 66,0 u, wm 8,2 CMeHbL;
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22 06
T: =[250(3 +2 +3+8)+ 4.20+(4 —1)480}36-
~(250-12,67 + 80 + 3- 480) 0,01 = 46,9 1, win 5,9 CMeHss;
T9 = 250(6+‘;+2+2+4)+5.20+(5-1)480 8
=(250-12 + 100 + 4 - 480)0,01 =50,2 4, MJIH63CMCH1>I'
6 4 10,6
T§=2ﬂ(3 5+2+2+2)+520+c 480 | 2 =

=(250-10 + 100 + 4 - 480)0,01 =452 4, iy 5,7 CMeHBbL

8.1.7. Pacuyer onepexeHHA 3arTyCKa-BbIIyCKa NMaPTHH IETANCH.

Pasnuyaior ofliee M 4acTHOE OMEpeXeHHe 3aITyCKa-BhIITyCKa.
TTon oO1MM omepexeHMeM 3amycKa MOHUMAETCS BpeMs CO IHS 3a-
IyCKa B MPOM3BOACTBO MApPTUM AETaJeil B NIEPBOM I10 XOAY TEXHOJIO-~
THYECKOro rpouecca mexe U 10 MOMEHTa OKOHYaHHUS COOPKM roTo-
BbIX M3AEIMH, COCTOAIUMX M3 AeTaneil 3Tod mapTum. OnepexeHune
BBIITYCKAa MEHbILIE ONEPEXEHN 3aIyCKa Ha BeJIMYMHY JUIMTEIbHOCTH
[IPOM3BOICTBEHHOIO LIMKJIA B JAHHOM LIEXE.

ITox 4acTHEIM MOHMMAETCS ONEpPEXEHHE 3aITyCKa-BhIIYCKa Iap-
THH A€TaNeil B MpEeNbIAYIIEM LieXe [0 CPAaBHEHMIO C 3aIyCKOM-BbI-
MYCKOM 3TO# MapTHH B MOCHEAYIOIEM LiEXE.

BenuuuHa onepexeHHUs COCTOMT U3 ABYX 3JIEMEHTOB — BpeMEHH
TEXHOJIOTMYECKOTO M BPEMEHM PE3EPBHOIO OTEPEXEHU.

BenuunHa TEXHOJIOTHYECKOTO ONEpexXeHUsT OTNpenesseTcs Uiu-
TEJIbHOCTBIO [IPOM3BOACTBEHHOr0 LIMKJIAa 00paboTKy MapTHH AeTaleH
B JaHHOM 11exe. [Ipu paBeHCTBe MJIM TIPH YMEHBIIEHHUH 10 XOIY TEX~
HOJIOTMYECKOTO Ipollecca MapTHH B KPaTHOE YHCIIO Pa3 OHA YHUCIIEH~
HO paBHa CYMMAapHON IJIMTEJIbHOCTH NPOM3BOACTBEHHOIO IMKIA
BCEX LIEXOB, T.€. '

K
Tpo =3 T (8.8)
i=1

rae K, — 4MCn0 1eX0B, B KOTOpbIX 06pabaThIBaeTCS JaHHAs MapTUs
IeTaneu.

IIpuMEeHHTENIBHO K Hallleil 3aaye HaM H3BECTHA TOJILKO AJIMTE)b-
HOCTB IIPOM3BOICTBEHHOIO IIMKJIA T10 BCEM IapTHsIM HeTalei, oopaba-
THIBAEMBIX B MeXaHM4eCKOM Liexe. [Toaromy npexne Bcero HEOOXOOTUMO
BHIOPATh MAKCMMATbHYIO NEPMOIMYHOCTD 3aITyCKa-BbITYCKa, 110 pacye-
TY OHa cocTaBisieT 5 aHeit (cM. Tabi. 8.3). B cGopounblii 11ex AeTanu
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ITOCTYTIAIOT M3 MEXAHMYECKOTO liexa naptuaMm rio 250 urr. Y3 Hux 3a
5 nneit Gyner cobpaHo 250 m3nemmii, TaK KaK CYyTOYHAas IIPOH3BOIMUTETb-
HOCTb uexa — 50 n3nenuii. ClienoBaTeNbHO, MINTEALHOCT ITPOM3BO/I~
CTBEHHOIO LIMKJa COOPOYHOro nexa coctasmsier 1) g = 5 nHei. [ins 3a-
FOTOBMTEJIHOIO 1i€Xa JIUTEIBHOCTh MPOU3BOACTBEHHOIO LIMKIIA MPH-
MeM paBHO# T, , = 1 A€Hb, & JVIMTELHOCTH NPOM3BONCTBEHHOTO LIUK/IA
B MEXaHOOGPa0aTHIBAIOLIEM LiEXE IPUMEM 110 JIETAH ¢, MMEIOLIEH MaK-
CHMAJIbHYIO NPONO/DKUTENILHOCTD, T€. 1), ; = 8,2 cMeHbl, unu 4,1 nHa.

.BenuuuHa pe3epBHOrO OMEPEXEHUs NMPEAyCMATPUBAETCS MEXIy
CMEXHBIMH LIEXaMHU Ha CiIy4yail BO3MOXHOM 3aJE€pXKM BBIITyCKa OYe-
penHOM NMapTHM B NpeabIAYIIEM nexe. BeTHYHHA TAKOrO ONEPEXECHUS
YCTaHABJIHBAETCA PaBHOM 3-5 KaJeHIApDHLIM OHAM.

Ha ocHOBaHHMM BBILIEN3JIOXKEHHOTO CTPOUTCH rpaduK NMPOU3BOA-
CTBEHHOI0 NMpOLECCA MO IETANH 8 U ONpeaesIeTC OlepeXeHHe 3a-
nycka-Boinycka (puc. 8.1).

C6opou-
HbIA 1EeX Tucs=5
Mexano- [ TR TR
oOpabartei- Ty mo =3
BalOWMA mex| | ___________ Tuwo=4 Thes=5
3aroroBu- Tp:=3
TEJIbHBIA LieX Towo=8
T\ < >
Tha.=1 T wo=12
T, 3= 15
< Togn = 16 R

Puc. 8.1. Cxema rpou3BOICTBEHHOIO NPOLIECCa N OnepeXeHui
3arycKa-BBINycKa rnapTum M3Jenuii:
Ty — 0OLIAs IAMTENIBHOCTE LMKIIA M OnepexeHue 3amycka; T, ,— mmm-
TENBHOCTh LUMKIIA 3arOTOBUTENBHEIX padoT; T, ., — WIMTENBHOCTh LMKIA
MexaHooOpabotky; T, s — UIMTENbHOCTH UMKIa c6opku; T, , — BpeMd
onepeXeHUs BHITYCKa 3aroToBOK; T, ,  — BpeMs ollepexeHHd 3aITycka B Me-
XaHo06pabo1ky; T, ., — BpEMs ONEpeXeHMs BRIIYCKa M3 MexaHooGpaboT-
Ky; T,  — Bpems onepexeHHA 3arycKa B cOGOpouHulit uex; T, , U T}, o —
pe3epBHOE BpeMsl MEXAY 3aroTOBUTEJIBHEIM M MEXaHOOOGpaGaTHIBaIOIIMM 1
MexaHo06pabarbIBaOIUM U COOPOYHEIM LeXaMy
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W3 puc. 8.1 BUAHO, YTO JUIMTEIBHOCTH NTPOU3BOICTBEHHOIO MpO-
11eCca M OrepeXeHue 3amycKa cocTapiser 16 nnei.
BenvunHa TEXHONOTHYECKOTO ONEPEXEHHUs COCTABIIAET:
T.o=1+4+5=10 nuei.
BenmyuHa pe3epBHOrO onepexeHusi COCTABISACT:
T, =T,3+ T; yo =3 + 3 = 6 nneil.

TexHonmornyeckoe omnepexXeHHe onpeneaseTcs U IMOONepalnoOH-
HO. [lyist 3TOro HeoGXOAMMO PacCUMTATh JJIUTENLHOCTE IIHKIA 0Gpa-
00TKM napTuH feTaneii no onepauunsaM. PacueT Benetcs o hpopmyie

ny-t+1i;,
Tyons =780, (8.9)

IMoxncrasnsiem B 3Ty dopmyty coomeTCTByl()mne IAHHBIE 10 Map-
THH JeTanei a U rnojayyaem:

Tiona = E%tzg =12,83 =~ 1,6 cMeHbI;
T::.ona = 1—25“%9 =21,16 = 2,6 cMeHbI;
THona = 1—22—20;20 =8,7 =11 cMeHBHI.

T'padmueckn 310 OymeT BrirnsaneTs Tak (puc. 8.2).

On A R =5cvMen | R} ,=5cmen R}.=5cmen |

&

2,6 2,6 2,6
1,6 1,6 1,6
R! =5 cMen R} =5 cmeH |
1,1 1,1 1,1
R =5 cMeH R} =5 cmeH

T =1,6+2,6+1,1=5,3|cMeHB
N T, 0=5,3 cMeHH Ti o = 5,3 CMEHH

Puc. 8.2. Tpaduk onepexeHuit npu 06paboTKe napTum aeTarel a
B MeXaHOO6pabarbIBaIoIEM Liexe
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AHAIOTMYHO MPOU3BONAATCS PacyeThl, CTPOATCA rpadMKM M onpe-
IeJIIETCsl ONEPEXEHUE 3aITyCKa-BBITyCKa IO BCEM BHIAaM HETAIEH.
PacueT inTeIbHOCTH LIMKJIA 00pabOTKH MapTUM IeTajieil no onepa-
LM M BeJIMYMHA TEXHOJIOTHYECKOTO OIEPEXEHUSA MpenCTaBIeHBI
B Tabu. 8.5.

Tabauua 8.5
Pacuem oaumesvnocmu yuxaa o6pabomxu napmuu demaaeii
U MexXHOA02UMECKO20 ONEPENCEHUR 3anyCcKa-8bInYCKa

JnuTenbHOCTs HMKIIa 0GpaGOTKH MapTHU aeTaneit
Ne Onepaum 110 onepaunsaM, CMCHBI
n/n
a 6 8 2 d e
1 [®Ppesepuas 1,6 2,6 6,6 1,1 32 3,2
2 (CeepmunbHas 2,6 0,8 1,6 1,1 2,1 2,1
3 {llnudosansHas 1,1 0,6 1,6 1,6 1,1 1,1
4 |CrporanbHas — 1,1 2,6 - 1,1 1,1
5 [3y6opesnas - 2,5 2,5 - - -
6 |ToxapHas — —_ — 4,2 2,1 1,1
Htoro| 5,3 7,6 14,9 8,0 9,6 8,6

8.1.8. OnpeneneHue HOPMAaTHBHOTO YPOBHS LIMKJIOBBIX M CKJIag-
CKHX 3aJ€JIOB. _

HuknoBble 3ae1bl — 3TO BHYTPHLIEXOBBIE 3a/ie)Tbl (TEXHONOTHYE-
CKHe€, TPaHCNOPTHEIE, 0OOPOTHBIE U CTpaxoBbie). CkiIanckue 3ame-
JIBI — 3TO 3aIeJIbl, CO3NAIOLINECH MEXIY LIEXaMH.

OnpeneneHye BEJTMYHUHBI TEXHOJIOTMYECKOTO 3a/iela B MEXaHO00-
pabarsiBaoieM Liexe. Pacuer Bemercs no gopmyie
Zrey =Ny -————7;‘:“' , (9.10)

3.-B

rae n, — ONTHMAIbHbIH pa3Mep napTuu aeTanei, wr.; T, o — WIH-
TEJIbHOCTDb LINKJIa 00paboTKM ITapTHH AeTajel i-ro HAMMEHOBaHMUS Ha
pabouem MecTe, cMeH; R]', — NpHHSATas nepMONMYHOCTHL 3aIyc-
Ka-BbIITyCKa AeTaleil, CMEH.

Iloncraenss B 3ty HOpMyITy COOTBETCTBYIOLINE JaHHLIE IO A€Ta-
T4 a Ha dpe3epHOii onepaiuy, NOJIy4aeM

Zl. =125-%=40 wr.
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AHaNOrMYHO BRIMOMHSIOTCS PacyeThl M 110 APYTHM ONEpauysM M-
IeTansiM K pe3yJIbTaThl 3aHocATcs B 1a0I. 8.6. “

Ta6auya 8.6 !
Pacuem eeaununsl mexnoao2uMecKux u Cmpaxoevix 3a0e406 -
8 mexanoobpabamuiearouieM yexe |

Pasmep 3anena, wrr.

Onepauus TEXHONOIHYECKOro CTPaxoBoro

al6|e| 2| 0d0)e|al|b6|e]e]|dfe f
®pesepHas 40 | 65]165(28 18080 {25[25|25|25]|25]25
CBepm;mbHax 65120140128 (5252252525125 125]25
MinudopansHas | 27 {15140 140 {28 128 125(125125]125}257125

e

CrporanpHas — 12765 — 28|28 | — {25125 —|25{25
3ybopesmas | — |63 |63 | — ||| —={25]25({—|—|-
TokapHas — =] —=|105|52|28| —|—|—]25{25|25]

~HToro|123/1901373201{240(216 75 | 125|125]100|125(125 :

Omnpenenenve BEJIMYMHBI CTPAXOBOTO 3a7e/la B MeXaHOOOpabaTh-
BaroieM uexe. Pacuet Benercd no dopmyne

Zory =tho —;Y—M @.11).
mwr

rae 4, — OXHIAHHE NapTUM JETaNei MEXIY BLITYCKOM €€ Ha Ipelsl-
AyLIEM M 3alyCKOM Ha mocnenyioiiee paboyee MeCTo, CMeH; N, —
Nporpamma BbIITyCKa JieTaneil B IULITAHMPYEMOM nepuone, 1T.; T, —.
IUIAaHOBHIHA 1epHod BpeMeHH, CMEH.

TToncrasnss B 3Ty GOpPMY/Iy COOTBETCTBYIOLLME JaHHbIE, IIOTYYHUM
pa3Mep CTPaxOBOTO 3ariaca rno KaXxaoi JeTanu Ha KaxaoMm paboueM
MecTe:

1000
Zoy =1 —— =25wT.
crpa 20-2
Pe3ynbTaTh pacuera cBeneHnl B Ta0. 8.6.
O60pOTHERIH MEXOMNEPaLMOHHLINA 3ae]l BOBHUKAET, eCJIU JeTa-
JIM OT OZHOTO paboyero MecTa K APYTrOMy NepealoTcs pasiinyHBIMH
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no pasMepy naptusiMu. B Halneil 3agave geranu nepenaloTcs Heus-
MEHHBIMH NMapTHUAMHU, CJIeN0BaTENbHO, 0GOPOTHLIM 3a4€] He Co3da-
eTcs.

BenrunHa TPaHCTIOPTHOTO 3aziejla YCTAaHABIMBAETCS B 3aBHCHMO-
CTH OT BHMAA TPAaHCIOPTHBIX CpeacTB. IIpeanonoxuM, 4To U3meaus
NepeBo3STCS NPUHATHIMU NaPTUSAMMU.

Cx1anckoit 3aes1 COCTOMT U3 CTPaxoBoro u oboporHoro. I1o ycio-
BUIO 33JaYM BEJIMYMHA CTPAaXOBOTO 3ajefla paBHA pa3Mepy CYTOHHOM
norpebrocT c6opouHoro uéxa. PopMUpOBaHUE U ABIDKEHME BeJIM-
yiHBl ODOPOTHLIX 3aje/IoB TMpeAcTaBieHbH Ha puc. 8.3. Ilpu 3ToM
cpenHsia BeaMuMHa 00OPOTHOTO 3ajelia onpeneisieTcs no dbopmyie

c6
Zis = 1'_"—;& (8.12)
rae n¥°, nff -~ COOTBETCTBEHHO ONTUMAJIbHBII pa3Mep NapTHH deTa-
el B MexaHooOpaGaThiBaoiieM (romaioleM) Liexe M cOOpOYHOM
(noTpebasioieM) uexe, WT.

IToncrasnas B 3Ty hopmyny coorrBe"rc'rBylomue JaHHLIE, oy4a-
€M pa3Mep CKJIaICKoro 0GOpOTHOrO 3aaeiia Mo Kaxmoi aetaau. Pac-
yer BemeTcs B TabnuyHoit opme (Tadn. 8.7).

Tab6auya 8.7
Pacuem cmpaxoesix u o6opomustx 3a0e106
Cxuanckue 3agensl, WT.
Hderans
CrpaxoBoit O6GopoTHBit Beero
a 50 37 87
6 50 37 87
é 50 37 87
2 50 100 150
0 50 100 150
e 50 100 150

8.1.9. CocraBineHne KaleHIApHOIO IaHa-rpaduka Mexanoobpaba-
ThiBalONIero ydactka. [lian-rpacuk cTpouTCs Ha OCHOBaHMM Tabn. 8.2.
I'paduk ouepenHocTu 06paboTKM HeTaleit Ha KaxmoMm paboueM mecre
TIpenCTaBieH Ha puc. 8.4.
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3aaaum AASt pellleHHs

3agaua 8.2.

Ha yuacrke oOpaGatbiBaercss 10 HaMMeHOBaHMII AeTasieif, rogoBas
NpOM3BOICTBEHHas nporpamma (V) cebecTouMoCTb (C) v 3aTpaThl Ha
3aIyCK MapTHH AeTajieit B 06pa60n<y (3,) npencrasieHs! B Tab. 8.8.

Tabauya 8.8
Hcxoonan ungpopmanun 0as pactema
Howmep neranu Nj, UT. C,, Teic. pY6. 3,» THIC. DYG.
1 10 000 0,25 0,50
2 6000 0,20 0,50
3 3000 0,40 0,50
4 2000 0,15 0,50
5 5000 0,30 0,50
6 4000 0,20 0,50
7 9000 0,70 0,50
8 1000 0,65 0,50
9 7000 0,20 0,50
10 8000 - 0,40 0,50

Onpenenwuts pacyeTHO-aHATMTHYECKUM METOIOM HOpPMATHBHbBIE
pa3Mepbl TapTHil JeTaneif, NpoXonsdinuX ofpaGoOTKy Ha Y4YacTke,
1 MOTEPH OT COKPAllleHUs1 pa3MepOB NMapTHil POTHB ONTHMAJIbHBIX.

OrpaHUYHUTENHHOE YCIOBHE — OCTaTOK HE3aBEPLIEHHOIo NpoM3-
BOJCTBA Ha CKJIaie HE JO/KEH IpeBbIiaTh 385 ThiC. pyl. 3aTpaThl Ha
XpaHeHue neraiieit Ha ckiane 3; = 0,2 - 3. KoadduuueHT HepasHo-
MEPHOCTH IOCTYIUIEHHS 3aKa3oB — (,5.

3anaga 8.3.

Ha yuyacTke 06paGaTbIBalOTCS MEJIKHE JeTaIu u3nenus 4. Konupbl
Ne 07—73, 07—74 u 07—75; 3Be3nouxku Ne 07—76; mydrbr Ne 07—127
n 07—128; npuctaBkn Ne 07—130 1 07—133; raiiku Ne 07—131. Ha
H3IeNnue UAET 110 ONHOM JeTad KaXAoro suaa. ExxeMecsauHbIi Bbl-
nyck n3genuit A — 1000 wr. Pexum paGothl yyacTka — JBYXCMEH-
Hblil. CocTaB oGOpyIOBaHMS y4acTKa, 3aKpenjieHUe onepaiuuii u ae-
Tajlef 3a CTAHKAMM M UITyYHOE BpeMs IO onepauusM (C y4eToM
BbIMIONIHEHUs] HOPDM BPEMEHH) npuBedeHE! B Ta0n. 8.9. [nurenbHOCTh
TOATOTOBUTENBHO-3aKJIIOYMTENIbHBIX PaboT HAa KaXIOH onepauuu
TEeXHONOTHYECKOrO npouecca — 15 MuH.
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Tabauya 8.9
3axpenaenue onepayuii 30 cmanxamu u 3ampamot 6pemMeHu nO ONEPAKUAM

‘ 3akperuieHHe Ornepaumii 3a CTAaHKaMu
U IUTYYHOE BPEMS 1O ONepauusaM
Hertanb Howmep 3560~
netanun cBep- npo- ToKap~ | Tokap- cBep- peH
JIWILHBIM | TSOKHBIM | HBIM HBIM | JIMJILHBIM a-
PE3HBIM
Kormp | 07—73 | 1—-14 | 2—0,9 | 3—1,8 | 4—29 | 6—1,5 | 7—0,2
5-1,7
Komup | 07—74 | 1—-1,3 | 2—1,0 | 3—2,0 | 4—1,0 — 5-6,1
Komwp | 07—-75 ) 1—14 | 2—0,9 | 4—2,4 | 5—-1,0 | 6—1,0 | 8—0,4
3—-0,7 7—0,5
3Be3- 07—76 | 1—-1,6 | 2—0,8 | 4—2,7 | 5—1,0 | 6—1,0 —
Aotka 3—0,7 7—0,5
8—1,0
] 9—1,7
Mydra |07—127| 1-1,7 | 2—0,8 | 4—1,8 | 5—1,8 [ 6—1,7 | 8—0,4
3-0,7 7—1,2
Mydra |07—128| 1—-1,3 | 2—1,9 | 3—2,0 | 5—1,9 | 7—4,5 | 6—0,3
4—2.,6 8—2,3
9—-3,1
Tpu- 07—130 — 2—-1,0t 1-1,7 | 3—1,2 | 5—0,9 | 6—0,5
craska 4—1,2
Tpu- 07—133| 1—-1,2 | 2—0,8 | 3—1,6 | 4—1,0 | 5—1,5 -
CTaBKa
lajika |{07—131| 1-0,9 | 2—0,9 { 3—2,0 | 4—2,1 | 5—0,7 { 6—0,2

Ipumeuanue. 3pech neppas HUbpa B KOJOHKE — HOMEDP ONepalyM, BTOpast — LITY4-
HO€ BpeM#, MHUH.

Onpeaenutb HOPMATHUBHLIA pa3Mep NapTHM OeTanei U nepuoaud-
HOCTb MX 3anycka-Beinmycka. IlocTpouts KajlleHaapHHi rpaduk 3a-
MyCcKa-BBIIyCKAa MAapTHi AeTajedl Ha y4yacTKEe MeXaHH4eCKoi obpa-
60Tku. PaccuntaTts HOPMATHBHBINA YPOBEHD M1EPEXOASIINX IIHKIOBBIX
M CKJIaACKHUX 33J€NI0B.

3anaua 8.4.
MexaHuyeckuil yyacTok 3a Mecsiii (21 paGounii IeHb) BLIITYCKaeT
1050 meranei naprusamu no 210 wurr. leta3nu npoxoaat MexaHooOpa-
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6OTKY IO CleOyIOHIMM OIepalldsM: ToKapHas, ¢pesepHas, cBep-
JWIbHAsA M HUtdoBaNbHasA (LITYYHOE BpeMs BBIMIONHEHHs oOIepa-
LIMii: ToKapHoO#t — 6 MHH; ¢pe3epHOit — 4 MHH; CBEPIWILHON —
2 MUH; HUTHGOBAIBHON — 5 MHH).

BoinonHeHue HOpM BpEMEHH IO ONepalUsM COCTaBjIsieT B Cpel-
HeM 135 %. KoHTtpons KayecTsa BeIOOpouHEIi: 10 % ot pa3Mepa nap-
THH, nocne 1-i ¥ 4-i onepauuiit JIMTENbHOCTRIO 1,5 MUH Ha JeTalb.
Ha nepenauy napTuy ¢ onepaiuy Ha ONMepaluio ¥ rOTOBLIX M3IeNHii
B LIEXOBYIO KJIaoBylo TpeOyercss mo 20 MuH. [IB¥KeHHe INapTHH
B IIpoliecce IIPOM3BOICTBA MapalLiesibHoe, npuieM no 30 % mexone-
PalHOHHOTO BpPEMEHH I[IOTJIOLIAETCS BpEeMEHEM TEXHOJOTHYECKUX
onepaumii. [IponomrxurensHocTh cMeHBI — 8 4. OnpenenuTsh HopMa-
THBHBIH pa3sMep LIMKIIOBOTO 3ajie/ia IO JIETAJSIM.

3anaqa 8.5.

Onpenenutbh S5KOHOMHYECKH 11€71eCO00pa3HEIi pa3Mep IapTUH IeTa-
Jieil pacyeTHO-aHAIUTHYECKMM MeronoM. [lo nomyvyeHHbBIM pa3Mepam
TIAPTHIi leTa/leii pacCUMTaTh BeJIMYUHY MePEXONSILEro 3a/ieia Ha CKila-
Iie, CHU3UTb ¢ B 1,4 pa3a 1 CKOppeKTHPOBaTh pa3Mephl rapruii. Onpe-
JeJIITD MOTEPH 32 CYET OTKIIOHEHHS pa3Mepa IapTHii OT ONITUMAIBHBIX.

HaHHble 0 rof0BO¥ NPOM3BOACTBEHHON nporpamme (N)) u ceGe-
cTouMocTH equHMIH u3nenud (C) npusenexsl B Tabn. 8.10. 3aTparh
Ha 3amycK (3,;) COCTaBASIOT IOOd pyo6. 1 Kaxaoi neTanm.

Tabauya 8.10
Hexo0nste dannsie 0as paciemoe
Howmep netanu Nj, mr. ' Cj, pyo.
1 3000 500
2 7000 900
3 9000 600
4 6000 300
5 8000 200
6 9000 400
7 1000 700
8 2000 800
9 8000 300
10 7000 400

KosdbduimeHT HepaBHOMEPHOCTH TIOCTYIUICHHUS 3aKa30B paseH 0,5.
3arpaThl Ha XpaHEHHWE HE3aBEpILIEHHOIO IPOM3BOACTBA COCTABISIIOT
25 % OT cebeCTOMMOCTH M3TOTOBJIEHUS JETANCH.
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Tema 9. OnepaTMBHOE NAAHMPOBAHME MACCOBOTO
NPOM3BOACTBA

Kpan(ue TeopeTHyeCckHue CBEACHHA

B ycnoBHsIX MacCOBOro THIIA NMPOMU3BOICTBA, KaK NPaBHIO, HaXo-
JUT CBOE NPUMEHEHME TIONeTAIbHAS CUCTEMA ONIEPATUBHOIO IUIAHU-
POBaHMS.

HomeHkaTypa Ha Takux MpeqnpUATHAX y3Kasd, 06beMBbl BRINIYCKa
Gonplie U craGWiIbHbIE, NMPOMU3BOICTBO OCYIIIECTBISETCS, KaK Ipa-
BWJIO, TIOTOYHBIMHM METOIAMH.

OcHOBHO# ¢opMOit IBMKEHMS MpPeIMETOB TPYAa B JaHHOM CIy-
qyae ABAAETCS MapaJUleNbHBIH OTOK. 3arOTOBKH, AeTaIH, COOpOYHbIe
eJVMHMIbI WK coOMpaeMble M3AENUA B OCHOBHOM II€PENaloTCs C one-
pall¥y Ha OIlepalMIO WIX C OAHOM IIOTOYHOM NMHMU Ha OPYIYIO HE
NapTUAMH, KaK 3T0 MMENO MECTO B CEPUIHOM IPOM3BOACTBE, a IO
KaXI0MY 3K3EMIULAPY IIPEAMETOB TPYAA, T.€. MOIUITYYHO WK HeOONb-
MMM TPAHCIIOPTHHIMHU NapTUsMH. [Toaromy aBIKEHHE OTAENLHOTO
MpeaMeTa TpyJa Wi HeGONbILOH IapTHH UX 110 BCeMY 1IIUKITY IIPOM3-
BOJICTBa JOJDKHBI OBITb perjlaMeHTUPOBAHEI BO BPEMEHH, a IiepeMe-
IIEHHE OT ONMepaly K Orepaiuy Ha NTUHHUH OIPEAeAThCS TaKTOM
(puT™MOM) TIOTOKA.

3a oTO4HO NMHMEH, KaK IIpaBWIO, 3aKPEIUISIETCSE H3TOTORIIEHHE
OIHO# neTtanu (COOPOYHO¥ €OVHMILBI).

OcCHOBHO¥ IUTAaHOBO-Y4€THOI eIMHULIEH T10 3aBOAY SB/ISETCS U3Ae-
JIve, a TI0 [ieEXaM — KaxJas OTAaeNbHas aetaib (COopouHas eqHHHLIA).

3a IIaHOBO-YY€THBIH MepHol B JaHHOM CHCTEME TIPUHUMAIOTCS
CYyTKH, CMEHa, 4ac.

OCHOBHBIMH KaJIEHIApHO-IUIAHOBHIMM HOpMaTHBaMU ABIAIOTCS:
TaKT (PUTM) MOTOYHOH JHMHHHU; IIUTENLHOCTb TEXHONOTHYECKOTO M
NMPOU3BOACTBEHHOr0 HUKJ0B; BHYTPWIMHEHHEIE U MEXJTHHEMHbIE 3a-
IeJIBI; KONHYECTBO paGoumx MecT U Ko3(hHIUMEHTh MX 3arpy3Kkm;
Jpyrue KajleHaapHO-TUJIaHOBbIE HOPMATHBLI B 3aBUCHMOCTH OT IpH-
MeHseMoit IoTOYHOH NMHUHK (CM. TeMa 3 «OpraHu3aliMs NOTOYHOrO
MPOM3BOICTBA»).

IL1aHOBO-YYeTHBIMH NOKYMEHTAMH SBASAIOTCSH rpacbmm paGoThI
MOTOYHBIX TMHHUI (CTaHAAPT-NJIaHBbI).

MeToauuecKkrie yKa3zaHUsl 1O pacdeTy IMoKasaTeneil IpHBeIeHbI
B TeMme 3.
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Tunosas 3aAaua C pemeHnem

3anava 9.1. _

Ha y4acTke MexaHOOGpabaThiBalOLIEro li€Xa M3rOTaBlIMBAeTCH
3KCLUEHTPHK. Marepuan — 4yryH. Pon 3aroroBku — ornuBka. Bec
yepHoOBOIt — 0,35 kT, yncToBoit — 0,153 kr. TexHonornyeckui npo-
necc npencraeieH B Tabn. 9.1. MecsyHasg nporpaMma cocTaBnsieT
224 910 wr. B Mecsnie 21 pa6ouunii neHp. Pexxum paGoTel — ABYX-
cMeHHblit. [IpogomkurensHocTs paboueit cMeHb — 8 yacos. Perna-
MEHTHPOBaHHbBIE MepephIBLI WIg oTAbIxa — 30 MUH 3a cMeHy. Bpaxk
no onepanuaM orcyrcreyer. Ilepuon obopora nunmii — 1 4ac.

Tabauya 9.1
Texnoaozuseckuii npouecc u320moeAeHUs IKCUEHMPUKA

N Hopma Bpemenu, ©
n /'“ Onepaunusa Mamunnoe | Bpems 3anstocTs | OnepartusHoe
Bpems (4,) | pabouero (¢,) BpeMsA (&)
1 2 3 4 5
1 Tlo3unnoHHas o6paboTKa 10,00 10,0 20,00
2 {[IpeasapurennbHoe obTa-
YUBAHUE TTOBEPXHOCTH 18,20 9,1 27,30
3 |IIpenBapurensHoe passep-
ThIBAHHE OTBEPCTHIT 4,67 - 4,68 9,35
4 |OxoHyarenbHOEe 06TaynBa-
HHE NOBEPXHOCTH 18,20 9,10 27,30
5 [3enxoBaHue acouHoit
¥ KOJIBLIEBOI BHITOYEK 4,45 4,45 8,90
6 |OKoHuYaTENbHOE 36HKOBA-
HUe XONOBOIf yacTu - 4,50 4,50 9,00
7 |PpesepoBaHue paguyca
cKoca 4,50 4,50 9,00
8 |Crarue 3ayceHueB U pa3-
BEPTKA OTBEPCTHIA 8,30 8,30 16,60
9 |BBepTHIBaHWE BUHTA '
B BKCLEHTPUK - 7,20 7,20
10 {YepHoBoe ¢dpezepoBaHue
nasa pojivKa 9,40 9,40 18,80
11 |TIpoMeiBKa JAeTanei - 3,60 3,60
12 {YucroBoe dbpe3epoBaHue
rasa Juisd poavka 9,40 9,40 18,80
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HeoGxonuMo pa3paboTaTh OnepaTHBHO-KaJICHAAPHBIN TUIaH pa-
601el motoyHoi nuuuK (OITTUI, Tak Kak mpolecc HECHMHXPOHU3U-
POBaHHBIMN).

Pewenue

9.1.1. Pacyer mporpaMMbl BBINIYCKa 3KCHEHTPHKOB 3a TIEpHOIX
oBopoTa NMHUHM, paBHBHIHA | 4:
N, = N, _ 224910

_ - ~ 714 wr.
ALKy, f.. 21.28-035 0%

9.1.2. PacyeT TaKTa NOTO4HO# NHHUM Beaercs no dopmyne (3.4)
1.60-60
= ——— = 5,04 c/mT.
Hp =14 c/uIrt

9.1.3. OnpeneneHune BeMYMHE TPAHCTIOPTHOMN NMapTHU.
Pa3Mep TpaHCNIOPTHOI4 MapTUM BRIOMpaeTcs cornacHo tabn. 9.2.

Tabauya 9.2
Cmamucmuuecxue dannvie
048 onpedesenus paimepa napmuu demaneii

CpeHAs TPYAOEMKOCTh Konuyecrso aeraneit Becom no 1 Kr, urr.
OMHOH omepauus, MUH | 0,1 02 1035 0,5 1,0 | 2,0 | 5,0 | 10,0
Ho 1 100 50) 25} 20| 10 5 2 1
1-2 50 20f 20| 20| 10 5 2 1
2—5 200 20| 10 10 5 2 2 1
5-10 101 10} 10 5 2 2 1 1
10—15 10] 10 5 2 2 1 1 1

Ilpu cpeaneit TpynoeMKOCTH ONHOM onepalluy MeHblue | MUH U
Bece omHoii meranu 0,35 Kr pasMep mapTMM NPHHHMAETCS PaBHBIM
p=25 wr.

9.1.4. Pacuer puTMa NoTO4HO# TMHMH BeneTcs no dopmyne (3.5)
Ryp =25 5,04 = 126 ¢ = 2,1 muH/napTuio.

9.1.5. Pacuet xonuyecTBa pabounx Mect 1 KoaddulHeHTa HX 3a-

rpy3ku Benercst no. opmynam (3.12) u (3.13) B Tabnuunoii dopme
(ta6n. 9.3).
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Tabauya 9.3
Pacuem xoaunecmea pabouux mecm u xoyppunuenma ux sazpysu

| Konuvectso crankoB, | Koabdu- TledcTu-
Home;_; Oneparus- VKP;’"T*:: . uuez 32;‘_ TeNbHBI |
"o m?:o:)pe:m Hl,l(rm,) Pac(‘!g:)ﬂoe np(uqHSW éﬂf& I)JI;CT i ?,': )
1 2 3 4 5 6 7
1 20,00 5,04 3,97 4 0,99 5,00
2 27,30 5,04 5,42 6 0,90 4,55
3 9,35 5,04 1,85 2 0,93 4,67
4 27,30 5,04 5,42 6 0,90 4,55
5 8,90 5,04 1,76 2 0,38 4,45
6 9,00 5,04 1,78 2 0,89 4,50
7 9,00 5,04 1,78 2 0,89 4,50
8 16,60 5,04 3,29 4 0,82 4,15
9 7,20 5,04 1,43 2 0,71 3,60
10 18,80 5,04 3,73 4 0,93 4,70
11 3,60 5,04 0,71 1 0,71 3,60
12 18,80 5,04 3,73 4 0,93 4,70
Hroro| 175,85 — 34,87 39 0,89 —

9.1.6. OnpeneneHne AEHCTBUTENLHOTO TAKTa NMOTOYHOM JHHHUH.
Pacuer Benercsa no dopmyne (3.12). Ins nepBoit onepanuu

Inst Bcex ocTajbHBIX omnepaiiMii pacyer Bexercst B Ta6n. 9.3, xo-
JIoHKa 7.

9.1.7. Pacyer norpeGHOro KoJaM4yecTBa ONeparopoB Ha JHHHHM U
KoaddunmenTa ux 3arpy3ku BeferTcs B CleAyIolleii 110ocaea0BaTeNb-
HOCTH:

1) onpenensiercss HopMa o6cayxuBaHus. Pacyer Bemercs no ¢op-
Myne




2) onpenesieHHe KOJIUYeCTBa OMepaTopoB. PacueT Bexercs 1o
¢dopmyne

T 504

3) ompeneneHue 3arpy3Ku oneparopos. Pacyer Benerca no ¢op-
MyJie

PacueThl 1o BceM omnepalldsM Bexyrcad B TabGaumyHoit dopMe
(taba. 9.4).

Tabauya 9.4
Onpedesernue HOpMbt 0GCAYICUBAHUA U HUCAEHHOCHIU PaboxUX-0nepamopos
Bpews Hopma | Pa :zgq':: b 111(;:}??31
Howep | Homa | ool one- [obcmome|a raxr| 5| 20 ane. | rpyac
o (top), © patopa BaHUA (’np s poB paTopos | oneparo-
), (K, cr. | c/wr. M), (Mon. np)» | POB,
yen./c on.p e, K, on
1 2 3 4 5 6 7 8
1 20,00 10 2 5,04 1,98 2 0,99
2 27,30 9,1 3 5,04 1,80 2 0,90
3 9,35 4,68 2 5,04 0,92 1 0,92
4 27,30 9,10 3 5,04 1,80 -2 0,90
5 8,90 4,45 2 5,04 0,88 1 0,88
6 9,00 4,50 2 5,04 0,89 1 0,89
7 9,00 | 4,50 2 5,04 0,89 1 0,89
8 16,6 8,30 2 5,04 1,65 2 0,82
9 7,2 7,20 1 5,04 1,43 2 0,71
10 18,80 9,40 2 5,04 1,86 2 0,93
11 3,60 3,60 1 5,04 0,71 1 0,71
12 18,80 9,40 2 - 5,04 1,86 2 0,93
Hroro| 175,85 | 84,23 - - 16,67 19 0,88
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9.1.8. Pacnipene/ieH#e HArpy3Kd MEXIY OMEPATOPaMH TPOH3BO~]
auTcs B TabnnuHoi dopMme (tabn. 9.5). S

W3 tabn. 9.5 BunHO, yTO He Bce paboune-onepaTophl 3arpyXKeHHg
Ha 100 % B TeueHue paboueii cMeHBbl. JKenaTenbHO HX 3arpy3m‘s
TaK, YTOOB! NPUGIH3UTH MPHHSTOE KOIUYECTBO K PACYETHOMY (CM.i]
Tabna. 9.4). B aTux uensax crpourcs rpaduk pernaMeHTalMy Tpyna. 'y

Ta6auya 9.3
Pacnpe&e.aeuue Hazpy3Kku Juextay onepamopamu
Fowep | xomree [sommaeen| Homwe | ouep |Mponeer| pCiC | 20 ol
onepa- CTBO | BO ONEPA- |y ynaina oneparo- | onepato- 3arpyak | oneparo-
1IHH CTaHKOB TOpOB (KH) poB poB 110 CTaH- | poOB o 8 }:‘
(Cp) | (Hop op) KaM | cranKawm [}
1 2 3 4 5 6 7 8
1 4 2 2 L2 | 9 |2 2|9
2 6 2 3 3,4 | 90 |3 100
3 2 1 2 5 2 |2 —|9%
4 6 2 3 6,7 | 9 |3 3100
5 2 1 2 8 88 |2 — |88
6 2 1 2 9 89 |2 — |8 —
7 2 1 2 10 89 |2 — |8 —f
8 4 2 2 |m,12) 8 |2 2100 65}
9 2 2 1 |[13,14] 71 {1 1100 43
10 4 2 2 [1516] 93 |2 2100 86}
11 1 1 1 17 nof1r =71 =
12 4 2 2 | 18,19 93 |2 2 (100 86}:
Hroro| 39 19 - - 88 e e

9.1.9. CocraBneHue rpaduKa-periaMeHTa 3arpy3ku paboyux MecT |
. # paboOTH OINepaTopoB, T.€. COCTaBJICHHE CTAHIAPT-IUIaHa paﬁom
MOTOYHOM NUHUHK (pHC. 9.1).

W3 puc. 9.1 BUOHO, YTO UMEETCH BO3MOXHOCTh BEICBOOOIUTD OXI- .
Horo paboyero Ha omepauuu Ne 9. Ora onepauus BecbMa npoctas ¥
MOXET BBIIIONHATHCS 6e3 pernaMeHTHPOBAHHBIX MEPEPHIBOB, TOIAA
pabota, BeimonHsieMas 14-mM paGouuM, MOXeT OBITH BBINIOJIHEHA
12-Mm pabouum, Tak Kak paGouuil Ha 8-t omepauuu 3arpyXeH JHlIb
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Ha 65 %, a paGounii Ha 9-if onepanun — Ha 43 % U TeM CaMhbIM CO-
KpaTUTh YACJIEeHHOCTh ONEpPaTOpOB HA OLHOro YeJaoBeKa.

Taxum oGpa3oM, ITyTeM pacipeneieHuss Harpy3Ky MeXay oneparo-
paMH 3a CYeT MONHOM 3arpy3KM OXHUX CTAHKOB M BBICBOOOXIEHUS
YacTU BPEMEHM HA APYIUX CTAHKAX MO KaXKIOW OmepaLyH, MMONAyYuM,
4TO JUIs1 OOCITY>XKMBaHMSA [TOTOYHOM IMHUHM HeOOX0OIMMO MMeTh 18 ome-
PaTopoB B CMEHY.

% - I'papuk pabotnl X
= =| E 8 .|3arpyska 5§ v = obopynoBaHus =
&=l S5 g5 8 ol craukos {85 S 8 M Nepexofa paboumx 35
z“’“% =8 ?é ak S 3a T, =60 3
SH L8 |~o|ER ad QE 2 1o MHIH 3=
TE el E|56 22| S5 -

51| % {wwn|E°) 8 [ 10|20 {30 4050|608

7 [99(59.4| 1| 1.2 357

1 120,005,001 5 1991594 2 | 3.4 357
31100(60,0 3 | 5, 6.7 397

2 127,3014.55) 3 |80 |48.0| 4 8.9, 10 317
3| 935|a67] 2 920552 5 {11, 12 714
31100(60,0] 6 [i3.14.15 397

4 (27,304,553 I'g0 lasio| 7 16,1718 317
s | 8.90{445| 2 |88]52,8 8 | 19,20 714
6 | 9,00[4,50| 2 |89ls3.4 9| 21,22 714
7 | 9,00{4,50| 2 |89|53.4|10] 23, 24 714
7 (100[60,0{ 11 25, 26 433

8 116,6014.15| 5 |65 l39.0] 12 [27.28,3 281
1 [100/60,0[ 13| 29 . 504

91 7.2013.60| 1 |43]25.8| 14 (30,2728 210
2 1100(60,0[15] 31, 32 383

10 118,80) 4,70/ 5 |'g¢s1'6| 16| 33, 34 331
11| 3600360 1 {71142,6{17] 35 714
2 [100[60,0[ 18 | 36, 37 383

12118,8014,70| 5 (g6 |s1.6{19] 38, 39 331

— Bpems paGoThl 06opynoBaHuA;

Puc. 9.1. Cranpapr-nnau paborsr OITITI:

BpeMs MPOCTOs

obopynoBanus; ¥ nepexonsl pabounx ¢ ogHoro pa6oyero
MecCTa Ha apyroe
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TToCKOJBKY NOTOYHAs IMHUA paboTaeT B ABe CMEHbI H HMEIOT Me-
CTO HeBLIXOAb! HAa paboTy, KOTOpHIe IUIaHUpYIOTCA B pa3smepe 10 %,
CIMHCOYHOE KOJHYECTBO paboYnx-0MepaTopoB COCTaB/IsIET

Yen =18 - 2 - 1,1 = 40 yenosex.
9.1.10. Pacuer MeXxomepalMOHHbBIX OOOPOTHBIX 3al1eJIOB BeAETCS

no ¢opmyre (3.36) MeXIy KaX10H napoil CMeXHbIX Onepanuii B Tab-
anyHo#i dopMe (Tabia. 9.6).

B

Tabauya 9.6 )
Pacuem mexconepauuonnsix 06opomusix 3ades08
JLTMTeNbHOCTD Iiowane ¢
qac;‘;bfl YaCTHOTO ne- Pacuer 3anmenos, wr. 3MIop, {
Tiepron puona, MUH JeTaleil/MuH § .
1 2 3 4 |
Mexuy 1-it 1 2-it onmepauMsaIMu
T, 48 2,1,’2=48-26(2)-4_482-76(;-6=_57 1368
T, 11,4 z, - 11,42-30- 4 11,1;%630-3 - 457 342
HTtoro 1710
Mexay 2-i ¥ 3-it omepauusiMu
T 48 z, - 482-;5(;-6 _ 489- 63(; 2 _ .17 1848
T 7,2 " 7,2-60-3 47,2.60-2 169
! La="js oz Y
T, 438 Zﬁ','s - 4,82-76(3)- 3 4,89-630-0 =430 72
Hroro 2109
Mexnay 3-it 1 4-it onepanMsaAMH
, 48.60-2 48-60-6
d * B4=535 @3 -V 408
’ , 7,2-60.2 72.60-3
& " Be="%35 s oY 1
., 48:60-0 48.60-3
& 48 Ba="935 "5 - 3
Hrtoro 730
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Ipodosxcenue maba. 9.6

1 2 3 4
Mexny 4-i v 5-i1 onepauMsIMu
T, 48 , =48-60-6_48-60‘2;__14 1920
457073 8,9
T, 48 . =4,8-60-3_4,8-60-2=_33 72
4.5 27,3 8,9
T3 7,2 " 772 60' 3 _ 7:260' 0 = +47 169
4513 8.9
UTtoro 2161
Mexny 5-it 1 6-if onepauuaIMu
T, 52,8 , _528-60-2 528-60-2 8 211
Z6=""59 9 "
T 0,6 " =0,6-60-0_0,6-60-2=_8 2
6 8,9 9
UTtoro 213
Mexny 6-it u 7-i1 onepaLUsIMu
T, 53.4 26_7=53,4-60-2_53,4-60-2=0 0
o 9 9
Hrtoro 0
Mexny 7-it u 8-if onepauMsaIMu
T, 39 , =39-60-2_39-60-4____44 858
Z1. 9 16,6
T, 14,4 yo_ 14,4-60-2 14,4-60-2 = 488 633
7.8 9 66
T, 6,6 " =6,6-60~O_66~60-2= 435
4= 66 -
Htoro 1926
Mexny 8-i u 9-ii onmepauuaMmu
T, 39 , _39-60-4 39-60-1_ . 3900
59~ 16,6 72 %
T, 21 v =21-60-2_21-60-2=_ 0 2100
8977166 7,2 20
Htoro 6000
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Oxonuanue maba. 9.6 i

1 2 3 4
Mexay 9-it u 10-it omepaunsamu
n 39 Zém=39:76;)'1_39186(; 4__170 3315
T, 12,6 v 12,6-60-2 12,6-60-4 _ 59 372
B0 = =7 188
T, 8,4 o = 84-60-2 8,4-60-2 - 111 962
7,2 18,8

HToro 4649
Mexay 10-it u 11-i1 onepauusaMu

T, 42,6 , 42,6-60-4 42,660-1_ 3536
10,11 = - =7
18,8 3,6
T 9 , -2:60:4 5600 508
don==gg 35 -1
T, 8.4 w _84-60-2 84-60-0 - .o 1171
LT 3,6

Hrtoro 5215
Mexay 11-i u 12-it onepaumsiMu

42,6-60-1 42,6-60-4 _

T, 26 |z - 5 ¢ +1661 3536
y 9.60.0 9.60.4

0| AeeT gy e |

T, 8,4 - 8,4-60-0 8,4-60- 2_ 53 127
L2 =73 18,8

Hroro 4648
Bceromnomuuu| 29 361

YacTHble IEpHONLI 115t pacyeTa 0OOPOTHBIX 3a/1€I0B IIPUHMMAIOT-
¢ U3 rpa¢uka IBHXEHUS 3a1enoB (puc. 9.2).

9.1.11. Pacyer mioiliajeii 3mop oOOpOTHEIX 3a/I€JIOB BeAeTCA IO
puc. 9.2, a pe3ynbraThl 3aHocATcd B Tabia. 9.6, KonoHka 4. Pacuer
IJIoNIaei 3mop 0OOPOTHHIX 3a/1€JI0B HEOOXOXMM ISl pacyeTa Cpel-
Helt BeIMYHMHBI MEXOIIEPAIHOHHBIX 0OOPOTHBIX 33€/I0B MEXIY KaX-
IIOii Mapoil CMEXHLIX OoNepaliyii ¥ B LIEJIOM IO IHHHY.
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s ’§ 8 3agennt, | TIpaduk paboTh 0GopynoBaHus
=| 583 §‘B’ z §§ T H [IBIDKEHHA 0BOPOTHHIX 3a1€/I0B
g% a§ gg 3: %n 82| (Zs) 3a T, =60 Mun
[ = =
LR e
2|3 [¥&| ¢ a§§==§§ 10 {20 30 ]4050]60
7 159.4
1 |20,00[5,00 4 5 |34 :
3 (60,0 n[m [T A1l
2 |27,30{4,55] 6 3 |48.0 57 |57 47
T il |
3]9,3514,67] 2 | 2 |55,2] 47 |30 ' .
17
3 60’0 TIITITT AITF!
4 27,3004,55] 6 | 3 |00l 47 |17 :
5| 890(445] 2 | 2 [528 47 |47 LTI,
6| 9,00/450 2] 2]|534] 8 |0
7 | 9,00{4,50] 2 | 2 {534 0 |0 [0 0
8 [16.60(4.05| 2 | 2 |600] g | 4a [ il
PUBL 912 1390 >
— ﬂﬂf i
9 [ 7,20{3,60] 2 | I 16992001 0 !
1258 ’ =
e i f
10 (1880|470 4 | 3 |5)°¢] 170 (170 ,
16 6
11| 36003600 1 | 1 {426/ 166 {166 |{|ll1{HIT Il
it
12 |18,80[4.70] 4 | 2 [69.0] 166 [ 0 [ '
> > 2 |51,6
Puc. 9.2. Tpaduk aBrkeHns 0GOPOTHBIX 3a/leN0B
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9.1.12. PacueT cpexHeil BeIHYHMHBI MEXOIEpaUHOHHbIX 060pOT-
HBIX 3aJieJIOB B LI€JIOM IO JIMHMK Benercs 1o dopmyne (3.38)

29361
Zcp.oﬁ =~—60— = 489 wrr.

9.1.13. PacueT BenmuyuHHB He3aBeplIEHHOro Mpou3poncTsa. Pac-
4yeT CpeAHed BeJMYMHBI He3aBeplLIeHHOIro MPOM3BOACTBA B HOPMO-
yacax, 0e3 yyera 3arpar TpyAa B NpeRbIIyLIMX Hexax, OnpenesnsieTcs
no ¢opmyne (3.31)

17585

H=489(—————
2-60-60

+0)=11,2l{.

9.1.14. PacueT [UIMTELHOCTH TEXHOJIOTMYECKOro HMKIA BeHeTcA
no ¢opmyne (3.39)
5,04

= 48920 _ :
T, 960'60 0,68 u

3aAaum AAR pelieHus

3apava 9.2.

W3 MexaHMYeCKOrIO liexa 3aBofa B COOPOYHBIM ACTAM MONAIOTCA
mapTMsiMM yepe3 Kaxnable 3 naHs. COOpOYHBI HeX 3alyCKaeT HX
B IIPOM3BONCTBO NMApPTUSIMH, PAaBHBIMH OXHOXHEBHOMH MOTPEGHOCTH.
Ha cknane MexaHH4eCKOTO 1exa NMpenycMaTpHUBaeTCs CTPaxoBoOi 3a-~
mac AeTajedd, paBHbIH LIECTHAHEBHON MOTPeOHOCTH COOPOYHOIO
uexa. JIuTenbHOCTh NMPOM3BONCTBEHHBIX LMKIOB (7)) 06paboTku
B MEXaHHYECKOM lieXe COCTaBAeT 4 Hd, a B CGOpOYHOM — 6 nHeix.

OnpenenuTh BpeMs omepeXeHUs 3alycKa-~BbIITyCKa MapTHH AeTa~
Jieil B TPOM3BOACTBO OTHOCHTENIbHO OKOHYaHUsA cOOpKM u3nenus A.

3apnaua 9.3.

JeTtany U3 MexaHMYeCKOro lexa mopalorcsi B cOopounbiid. iu-
TeJIBHOCTh TPOM3BOACTBEHHOIO LIMKIA 00pabOTKH B MEXaHUYECKOM
1exe cocTapiseT 8 nueit, B coopouyHoM nexe — 10 aHei. CtpaxoBoii
3amac mepel cCOOpPOYHEIM lleXxOM paBeH 15 KOMIUleKTaM JeTajieid.
CpenHeHeBHas NOTPeGHOCTE COOPOYHOTO Iiexa — 3 KOMIUIEKTa.

Ormnpenenuth BpeMs ONepeXeHHUS Hayaia oOpa0oOTKU H3meNnui
B MEXaHMYECKOM liexe IO CPaBHEHUIO ¢ OKOHYaHuEM cOOpKH B c60-
POYHOM LiEXE.
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Tema 10. Opraimn3aums MHOTOCTaHOYHOIO
006cAyKHBaHUS

Kpatkue Teopetuueckme cBeAeHMs

Onnoit u3 3¢ddexTHBHEX HOPM OpraHM3aUUH TpyAa, CIOCOGCT-
BYIOHIE 3HAYHTEJbHOMY IMOBHIIEHHIO €r0 NPOW3BOJUTENBHOCTH,
SIBJISIeTCS MHOTOCTaHOYHOE 00CTyXHUBaHHeE.

MHorocrtaHoyHOe o0CTyXBaHHe — 3TO Takas ¢opMa OpraHM3a-
LIMM TPYAA, IIPU KOTOPOM OAUH pabouuii uny 6purana MCIONHUTENE i
paboTanT OAHOBPEMEHHO Ha HECKONbKUX CTAHKaX (MallWHax, arpe-
rarax), BBIMOMHSS PYYHBIe IPHEMBI HA KaXIOM M3 HHUX B IIEPUOI aB-
TOMAaTH4eCKO# paGoThl Bcex ocTanbHbIX!. BO3MOXHOCTb MHOroOCTa-
HOYHOro o0C/y>XXUBaHHA OCHOBBLIBAETCS Ha TOM, 4TO paboumii mpaxk-
THYECKH 3aHAT TONBKO BO BPEMs BBIMOJHEHUS PYYHBIX NPHEMOB.
BpeMst pyyHBIX IpHEMOB NEpeMeXaeTcsl CO BpeMEHEM MalUMHHOM
paboThl 3TOr0 Xe CTaHKa, KOTOpoe pabouyuii MOXeT HMCIIONb30BaTh
JUISL BBITIONIHEHUSI PYYHBIX IIPHEMOB HAa APYTHUX CTAHKaX.

B 3aBoACKOl MpaxTHKE TNPUMEHSIOTCA pa3IH4YHble BapHAHTHI
MHOTOCTaHOYHOro o6cnyxuBanus. O6cnyXuBaHHe CTAHKOB-Ay0Oe-
POB, BHITIONHSIOIIMX ONMMHAKOBLIE OMNepaliy; O0CryXUBaHHUE CTaH-
KOB, 3aHATHIX NOC/IeIOBATEIBHBIMH OllepallusIMHU O 006paboTKe On-
HOI U TOi1 Xe NeTaH; 00CnyXUBaHUE OXHOTHIIHBIX H Pa3HOTHITHBIX
CTAHKOB, 3arPYXeHHBIX pa3/IHYHbBIMH AeTaleonepaluaMu.

B 3aBUCHMOCTH OT COOTHOLUEHUS [UTHTEIbLHOCTH COBMELIAeMBIX
orepanuii BO3MOXHBI pa3jiMyHble COYeTaHUS pabOTH CTAHKOB, B 4a-
CTHOCTH: .

1) cranku-ay6iepnl, HA KOTOPBIX BHIITOMHAIOTCS ONEpaldd paB-
HOM JUIMTENbHOCTH, a BpeMs 3aHATOCTH paboyero Ha OXHOM CTaHKe
PaBHO BpeMEHH MAIIMHHOMK paboTH KaHHOro craHka (puc. 10.1, a);

2) cTaHKH-AYOephl, HA KOTOPHIX BBIIOJHSIOTCA OMEPalHy paB-
HOM JUTUTENBHOCTH, HO BpEMS 3aHATOCTH paboyero Ha OMHOM CTaHKe
MEHbIIIE, YeM MAlIMHHOE BpPeMs KaHHOIO CTaHKa B KPaTHOE YHMCJIO
pa3 (puc. 10.1, 6);

3) craHku-IyOneprl, Ha KOTOPLIX BHIMONHSIOTCSA ONepaluM paB-
HOM JUIMTENIBHOCTH, HO BPEMS 3aHATOCTH paboyero HeCKONbKO 60mb-
1Ie, 4YeM MallMHHOe BpeMsi XaHHOro craHka (puc. 10.1, 8);

1 .
B nanbHeiflieM WIS KPaTKOCTH GyReM YNOTpEGATbh eAMHbIe NOHATUS <«HCIOMHM-
Tenb» («paGoumii») U «CTAHOK», UMesI TIPH STOM B BUAY, UTO 3TO MOTYT 6HTh KaK MC~
TIONHUTENb, TAK M GpHUrana, a TaKkKe KaK CTAHKM, TaK M MalllNHbI, YCTAHOBKH.
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Homep BpeMst, MUH

1InKn paboOTEl MHOTOCTAHOYHMKA

craukal % | ty | fon
1 21214 Wm—m
2 12124 7772 V72722
ty R
Pa6ouuit TR TR AR RN A
a
oMep| BPEMsI, MUH
?TaHKI; : 7T uxn pa6(m>1 MH(.)I'OCTaHO‘lHMKa
, te
1 31619
2 13619
3 31619
< ru Lg
Pabounit LR RS ER R ERATRR H RE AT
. 6
z_[r‘;x;g BtI:eM;: MZ}: IIMKa paGoTh MHOTOCTAHOYHMKA
[ i Inp. o6
1 51419
2 {514]9]
ty ple W
PaGouwii IR RV
6

Puc. 10.1. Hekotopbie BApMaHTHl MHOTOCTaHOYHOT'O OOCITY>XUBaHHUS

(okoHuanue cM. Ha ¢, 201):

t, — BpeMs 3aHATOCTH paGoyero Ha o6CIYXXHBAEMOM CTaHKE, MUH; #, — Ma-
LIMHHOE BpEMs aBTOMaTH4eCKOH paGOTHI CTaHKa, MMH; £, — OINlEpaLInOHHOE
BpeMs OBCIYXMBAEMOro CTaHKa, MUH; I, o — BPEMS MPOCTOS CTAHKOB 3a
UMK OOCTYXHBAaHUA, MHH; &, , — CBOGOIHOE OT paGOTHI BpEMS MHOTOCTa-
HOYHHMKA 332 UMK OOCIyXuBaHMA, MMH; #, — BpeMs 3aHATOCTH MHOroCTa-
. HOYHMKA 3a HMUKJT OOCIYyXXHBaHUS, MUH
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Howmep Bpems, MuH
crauka| & | tu | fon

HuKn paGoTel MHOTOCTAaHOYHHKA

L
1 V3|9 |12 2224
2 |5]17]12

3 1319112

A ] A

Pacowa__ TS

e

Homep| BpeMs, MUK
crauka| & | & | fon

Hukn paboTel MHOTOCTAHOMHMKA

1 [3{7]10
2 (4519
3 1279
PaGounit T == e
9

Puc 10.1. OxoHyaHHe (Hayasio cM. Ha c. 200)

4) pa3TMYHbIE CTAHKH, Ha KOTOPHIX BRIIOHSIIOTCS ONIEPALIUY PaB-
HOI AJINTENBHOCTH, HO BPEMSI 3aHATOCTH paboyero Ha KaXaoM CTaH-
K€ pas3NyHOE ¥ MEHbIIIe, YEM MAILIMHHOE BpPEMS Ha KaXIOM U3 00-
CIIy>XMBaeMbIX CTaHKOB (puc. 10.1, 2);

5) pa3nu4yHbBIE CTAHKH, H2 KOTOPHIX BBIMOJHSIOTCH ONEpaluy He-
PaBHOM UINTEILHOCTH M BpEMS 3aHATOCTH paboyero Ha KaxXIoM
CTaHKe pa3IMYHOE M MEHbllle, YeM MAIIMHHOE BPEMS, B HEKPATHOE
yucno pas (puc. 10.1, d).

Ha puc. 10.1 BuaHO, YTO B IEPBOM U BO BTOPOM CIIy4asiX HMEETCS
NoJHag 3arpy3Ka U paboyero, ¥ oGOpyNOBaHHUs, B TPETHEM Ciy4ae
YaCTUYHO NMPQCTANBAIOT CTAHKH, B YETBEPTOM CITy4yae MMeeTcsl HEKO-
TOPBIi 3amac BpeMeHH y pabouero, a B [STOM Cllyyae YaCTUYHO Tpo-
CTauBaeT ¥ 000pynoBaHue, U pabo4Ynii~MHOTOCTRHOYHHK.

PaioHaibHOE TIOCTPOEHUE MHOTOCTAHOYHOTO OOCTY>XKMBAHUS 3a-
KJIIOYaeTcsl B TAKOM noatope onepaiuii, mpy KOTOpoM oGeCIIeynBaeT-

201




\

cs1 Haubornee MOJTHAs 3arpy3Ka oOGOpYIOBaHHS NPH TIOJTHOM 3aHATOCTH
paboyero-MHOTOCTAHOYHHKA.

B 370# CBA3M HeOOXOONMMBIM SBJISIETCS: pacyeT YHCIIa BO3MOXHO
00CTy>KMBaeMbIX CTaHKOB; NOCTPOEHHE rpaduKOB OOCITYXHWBaAHUA
000pyaOBaHMS; pacyeT JUIMTENBHOCTH LIMKIAa MHOTOCTAHOYHOIO 00-
CITY>XUBAHMA; pacyeT Koa(pPULUEeHTa 3arpy3ku o00pynOBaHHS; pac-
yeT K03 PHULIMEHTa 3arpy3KN pabouero-MHOrOCTARHOYHHUKA; OTpe/ie-
JIEHHE pacXoJI0B Ha €AUHMILY OTIEPATUBHOTO BpeMEHHU paboThl CTaHKa
TpY Pa3JIMYHBIX BAPUAHTAX YUCiIa 00CTyX1BaeMOro o00pyaOBaHHUS.

KpoMe Toro, opraHu3aLmsi MHOTOCTARHOYHOTO OOCIY>XMBaHUS Tpe-
OyeT pelueHUs CleAyIOLIUX 3a0ay:

1) co3naHne OpraHU3aLMOHHBIX YCIOBHUH 11 €10 BHEAPEHMS,

2) yCTaHOB/IGHNE HOpM BPEMEHM Ha BBITIOJIHEHHME TEXHOJIOTHYE-
CKMX OTEepalyii C BHIECNIEHHEM BPpEMEHH Ha BRHITIOJIHEHHE BCEX py4-
HbIX IPUEMOB U aKTUBHOE HabmoneHue 3a paboToil CTaHKa;

3) ycraHOBNEHHE MapLIpyTa ABUXEHHUS IJI MHOTOCTAHOYHUKA U
ompenesieHHe BpPEeMEHHM Ha nepexon paboyero OT OJHOIO CTAHKa
K IpYyrOMy.

Hcxonst N3 3TOr0 OCHOBHBIMH OPraHM3aLUOHHBIMU YCIOBHUSIMU
pa3BUTHSI MHOTOCTAHOYHOTO OOCTY)XXUBAHHS SBJISIOTCS:

1) paunMoHabHAs MUIAHUPOBKA y4acTKa, 00ecrieynBaolias Xopo-
i 0630p CTAHKOB M KpaTyaiilliie MapHIpyTHl nepexona paboyero
OT OJHOTO CTaHKa K IPYToMy;

2) coBepleHCTBOBaHUE (HOPM pa3iesieHUs M KOomepallM Tpyna
(nepenava psina obcayxuBarouux GyHKUUNA BCIIOMOIATENbHEIM pa-
60YMM U BBEICHUE PETNIAMEHTUPOBAHHOIO OOCIYXMBAaHUS, TIEPEXOA
K KOJUIEKTUBHBIM (pOpMaM OpraHU3alu4 Tpyaa ! T.1.);

3) pauMOHaNLHBIA MOAGOP AeTaNei, momiexainx o6paboTke Ha
MHOTOCTRHOYHOM KOMIUIEKCE, C TOYKM 3PEHHMSI KOHCTPYKTHUBHBIX
¢dopm 4 pazmepoB, OOLIHOCTU TEXHONOTHYECKUX OMEPALIMIA U Tepe-
XONIOB;

4) yBennyeHue pa3sMepoB MNapTuil oOpabaThIBAEMBIX HeTaneil Ha
OCHOBE crieluanu3auun paboymx MECT MHOTOCTAHOYHHMKOB;

5) coBepiIEHCTBOBAHUE CTPYKTYDHI 3aTPAT BPEMEHHU Ha BBINOJIHE-
HHE ONEpalyH IMyTeM aBTOMATHU3aLUK TEXHOJIOTUYECKOIO MpoLecca,
HU3MEHEHHE peXUMOB OOpabOTKH U T.A. )

He pacoMarpuBas KiaccuPHUKanyio BApUAHTOB MHOTOCTAHOYHO-
ro oOCNyXXMBAaHUsS, CHEAYET OTMETHTb, YTO IJisi €ro OpraHH3aulUU
HauOoJsiee CylUIECTBEHHYIO POJIb UIPAIOT CTPYKTYpa, AIHUTENILHOCTD U
IIOBTOPSIEMOCTD OIepanuil.
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Pacyer 4yncna cTaHkoB (1), o6CIyXuBaeMbIX paboyuM-0IepaTo-
poM, BeaeTcd no ¢popmyne

n=tw iy . (10.1)

rne fM — MAIINHHOE BpEMA paﬁoTbI CTaHKa, MMH; f3 — BPEMS 3aHATO-
CTH paﬁoqero Ha OﬁCJIY)KHBaCMOM CTaHKE, OHO COCTOHNT U3 ClIeayi0-
IHAX SJICMEHTOB:

ty =Tty + Tty + Thyey, (10.2)

rae Xt, — CyMMapHoe BpeMsi, HeoOX0nUMoe ISl BHIMOMHEHHUST BCeX
PYYHBIX IPUEMOB Ha CTaHKE (YCTAHOBKA, CHSITHE IE€TA/IA, BKIIOUEHHE
CTaHKa, MOJBOJ pe3lia U T.A.), MUH; 2.f,, — CYMMapHO€e BPEMsI aKTUB-
Horo HaOiroleHus 3a paboOTOM CTaHKa, Tpebyloluiee NPUCYTCTBUS pa-
00Yero-MHOTOCTAHOYHHMKA, MMH; 2fn., — BpEMs, 3aTpaduBaeMoe
pabo4yuM Ha Iepexoa OT OJHOIO CTaHKa K APYroMy, COTJIaCHO yCTa-
HOBJIECHHOMY MApLIPYTy OBWXXCHHUSI, MUH.

OnHako crielyeT UMETb B BUAY, YTO TPU PaCyeTe KOJIMYECTBA CTaH-
KOB, Ha KOTOPBIX A0/DKeH OyaeTt paGorath paboyHii, He Bceraa nojryya-
etcs uenoe yucno. ITosToMy, eciy YHUCIIO CTAHKOB MOJTYYHIOCH LIENIOE,
MOXHO CYUTATh, YTO MOJTy4eH Haubonee XeJlaTeIbHbIi BApUAHT MHO-
TOCTAHOYHOM paboThI, a €CIH MOYYHIOCH IPOOHOE YUCHO, TO €T0 He-
00XOIMMO OKPYITIUTH B OOJIBUIYIO HIM MEHBIIYIO CTOPOHY.

Ecnu npuHATOE YMCIO CTAHKOB (71;,) MEHbIIE, YeM DacuyeTHOE
(n,), Torna (n— 1) - £, < t,,. TIpn 3TOM pabouuii uMeeT CBOGONHOE Bpe-
Ms (#p, p) B LMKIIE OOCITYXKMBAHHUsI, BEIMYUHA KOTODOTO MOXET GbITh
paccuyuTaHa 1o cienyloues popmyne:

fp.p= e — (1= 1) 1, ~(103)

Ecnu npuHATOE YHCIO CTaHKOB (n,) Gonblle, 4eM pacueTHoe
(ny), Torna (n— 1) t, > t,,. Ilpu 2TOM pabounit He ycrieBaeT 3a BpeMsI
HMKIa OOCIYXHTh BCe CTAHKU U OHU OYyAYyT OmpeneieHHOE BpeMs
NPOCTaMBaTh (fy;, o6). DTO BPEMsS MOXHO OTpENENHThL 110 Hopmyne

fopos = e — (1= 1) 1, (10.4)

Ilocne pacyeTa KOIMYECTBA CTAHKOB M BPEMEHHM TIIPOCTOS 060py-
IOBaHUS WIM paboyero-CTaHOYHMKA CTpOSTCS rpadMKM MHOTOCTa-
HOYHOTO 00CITy>XXMBaHWS TI0 BbIODAaHHBIM BapuaHTaM (cM. puc. 10.1).
Hanee paccunThIBaeTCs AIUTEIBHOCTh IMKJIA MHOTOCTAHOYHOTO 06-
CITY>KUBaHMA.
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JMUTENBHOCTh UMKIAa MHOTOCTAHOYHOTO OOCHYXUBAHUS — 3ITO
BpPeMS OT Hayaia OOCIYXWBaHUA MEPBOTO MO MApLIPYTy CTaHKa IO
MOMEHTA BO3BpallleHUsT paboyero K 3TOMY Xe CTaHKY.

Onpenensercs AUTEIbHOCTD LUK/Ia MHOTOCTAHOYHOIO 00CITy XU~
BaHu4 1o ¢opmyne

fy = Max fog + Iy o6 (10.5)
HWIH
B n
ty =D b5 +tnp o, (10.6)
i=1

rZie max f,; — MakKCUMallbHasl POIOJDKHTENIbBHOCTL OAHOM M3 BHINON-
HSIEMBIX OTEpanyif TIpH MHOTOCTAHOYHOM oO0CTyxXuBaHNH. C TOYKH
3peHUsT CTPYKTYPHI 3aTpaT BpeMEHU

t.=t+t,. (10.7)
on 3 M

KoadduuueHt 3arpy3ku o60pyaoBaHus paccqm'i,mae'rcx no op-
MyJie

e

tO]'l

L (10.8)
n-ty

i

K3.06 =

KoaddummeHT 3arpy3ku paboyero-MHOroCTAHOYHMKA PACCUMTHI-
Baercs 1o dopmyne

K _i=1

.p -
t
u

(10.9)

BriGop mepBoro Win BTOpOro BapuaHTa OOCIyXUBaHus1 CTAHKOB
OIpenieNisAeTCs] KOHKPETHBIMM OPraHM3alMOHHO-TEXHUYECKHMH YC-
JIOBHSIMU M 3aTpaTaMH, CBS3aHHbIMH C IIPOCTOAMM paboyero u CTaH-
KOB. ONTUMaJIbHOE YHC/IO CTAHKOB MOXHO OINpeNe/INUTh, CPAaBHUBASI
pacxoabl Ha eIWHHULY OTIEpaTUBHOIO BpeMeHH paboThl CTaHKa NpH
Pa3NMYHBIX BADHAHTAX YKCNa o6CayXuBaeMoro o6opynopanus. Ilpu
3TOM B KauyecTBe LiesieBOi (hYHKIIMM, COOTBETCTBYIOIIEH KpUTEPHIO
MHHHMMYMa 3aTpaT Ha eUHHUIY IPOAYKIIMH, NCTIONB3YeTCH (PYHKIHUSA

=n-C+l

Lkt 10.
' 9 7 (10.10)
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rae C — ko3(dGULMEHT, MOKA3KIBAIOUIUH OTHOIIIEHUE 3aTPAaT, CBSI3aH-
HEIX C MTPOCTOEM OGOPYIOBAHHMSA, K 3aTpaTaM Ha COnepXaHUEe OHOro
pa6ouero; / — cpeiHee KOJMMYECTBO paGoTAIOLIUX CTaHKOB B TeYeHUe
HMKJI2a MHOTOCTAHOYHOTO OOCIY>XMBaHHUSI.

Ilpu onpenenennn kosppuumnenta C B pacxogax Ha IKCIUTyaTa-
LIMIO CTAHKA YYMTHIBAIOTCA 3aTPAThl, KOTOPBIE MEHSIOTCS C M3MEHe-
HMEM YMCJIAa CTAHKOB, HEOOXOMMMBIX I BRIMYCKa OJMHAKOBOTO
o6bema npoaykuuu. K HUM B OCHOBHOM OTHOCSITCSI aMOPTH3ALIMOH -
HBIE PACXOMbI, PACXO/ibl HA TEKYILMI1 PEMOHT CTAHKOB, 3JIEKTPO3HEp-
TA10, 3KCIUIYATAILIMIO TNMPOU3BOACTBEHHBIX MOMelleHuid U T.A. OHHM
PACCYMTHIBAIOTCS. WM YCTAHABJIUBAIOTCS MO TaG/MuuaM, pa3pabaTsi-
BacMBIM OTPAC/EBbIMU HHCTHTYTaMH. Pacxoabl Ha 3apaboTHYIO ILIATy
OTIpENEISIOTCS 110 AAHHBIM TIPEATIPUATHA € YY€TOM KBAIM(UKALUU
paboyero, o6CTYyXHMBAIOLIETO JaHHRIE CTAHKHU.

CpenHee KOMMYECTBO pabOTAIONIMX CTAHKOB B TEYEHUE HUKIIA OTI-
penensercs Ucxoas U3 rpadgyka MHOTOCTAHOYHOM paboThl.

BapuaHT yucna o6CIyXMBaeMBIX CTAHKOB, NIPH KOTOPOM 3HAaueHHe
dbyHKmn ¢ GyreT MUHMMANLHBIM, SIBIAETCA ONTUMaNbHEIM. I1pu ycra-
HOBJIEHUM X€ HOPMbI O0CTYXMBAHUA HEOOXOAMMO YYMUTHIBATh NOTPEO-
HOCTH M BO3MOXHOCTH TIPOM3BOICTBA. 31eCh BO3MOXHLI JIBA BUAA OT-
KJIOHEHM OT HOPMAILHBIX YCJIOBUM:

1) yncno paGoumx KaHHOW CHEHUANTBPHOCTH M KBanubHKAUM
MeHblile He0GXOMUMOTO IS BHINIOJIHEHUS IUIAHA;

'2) UMeeT MeCTO HEeNO0CTATOK 060Opy/10BaHMA.

B nepBoM ciryyae HopMa OOCITY>XMBaHMS YCTAHABJIMBAETCS C yye-
TOM GoJiee TIOJTHOM 3aHATOCTU paboyero, BO BTOPOM — C y4eToM 0o-
Jiee TIOTHOM 3arpy3Ku o60py/IOBaHUS.

Tunosas 3aaaua c peweHnem

3anaua 10.1.

OmnpenenTh KOJIMYECTBO CTAHKOB-AY0IepoB, KOTOpOE MOXET 06-
CIyXWBaThb OAWH MHOTOCTAHOYHHK NpH YCJIOBMHM, YTO MAIIMHHOE
BpeMs1 paGoTH f,, = 5 MHH, a BpeMs 3aHATOCTU paGoyero 7, = 2 MUH.
PaccunTtath BpeMsi pocTOSI 0GOpYNOBaHUSA M BpeMA IPOCTOsI paGo-
YEro-MHOTOCTAHOYHUKA NPU OGCITYXMBAaHUM PaGOYUM Ny, < ny, WK
Ryp > ny,. TIOCTPOMTH rpadh¥KM MHOTOCTAHOYHOM paGOTHI MO BapHaH-
TaM, pacCYMTaTh VIUTENLHOCTS LIMKJIA MHOI'OCTAHOYHOTO O0CTyX1Ba-
HHA N0 BapUaHTaM, KO3 pULMEHTHI 3arpy3Ku 060pya0BaHHsS U pabo-
4ero, OTpeie/IUTh ONMTHMAIbHOE YHUCJIO O0CTyXMBAaEMBIX CTAHKOB.
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Pewenue

10.1.1. Pacyer 4MCcNa CTAHKOB, HA KOTOPBIX MOXET OJHOBDEMEH-
HO paboTaTh MHOTOCTAaHOYHHK, Beaercs 1io dopmyne (10.1)

5
== +1=35
n 2+ 9

Ionyyunn npoGHOE YKCHO, KOTOPOE HEOGXOAMMO OKpPYTAUTDH 10
LEeJIOTO YKCIA, T.€. 1y = 3 CTAHKa WM Ny = 4 CTaHKa.

10.1.2. Pacuer BpeMeHH IIPOCTOSl pabouyero-MHOrOCTAHOYHUKA M
BpeMeHH mpocTos o6opynoBaHMs (CTaHKOB-RyOnepoB) npu obciy-
XHUBaHUK paboynm 3 U 4 CTAHKOB:

oot == (1=1) (=5~ -1 2=1.

MaunHHOe BpeMsl Ha EpBOM CTaHKe Gosblie Ha | MUH, 4eM Bpe-
M5l 3a8HSITOCTH paboyero Ha BCEX OCTANbHBIX OOCIYXUBAEMBIX CTaH-
Kax, CJIE[IOBATENBHO, Iy, o1 = 1 MUH, & f 61 = 0 MuH:

fpp2=5-(4-1)2= -1.

MamuHHOe BpeMsl Ha MepPBOM CTaHKe (—1) 0Ka3aaoch MeHblle,
4yeM BpeMs 3aHATOCTH Paboyero Ha BCeX OCTAILHBIX OOCTyKMBAaEMBIX
CTaHKax, CNeOBATENbHO, fnp » = 0 MHUH, 2 Iy, o6y = 1 MUH.

10.1.3. ITocTpoeHue rpachMKOB MHOTOCTAHOYHOH pabOTEI 1o nep-
BOMY M BTOpOMY BapuaHTtaM (puc. 10.2 n 10.3) npu n;, =3 u ny=4
CTaHKa,

Howmep [Bpems, Mun IInx1 pabGoTHl MHOTOCTAHOMHUKA
CTaHKa L b fbon
t'.'l IM t:; tM tg

1 21547

2 21517

3 |2fs5]7 !

=7 R fa=17 B

1’21610‘1141[’!j ISR = IO S A

3ausThix cravkos (J)[2 2 2 2 2 2 3|22 2 2 2 2 3|2 2 2

Puc. 10.2. Tpapuk MHOroCTaHOYHOM paGoTHI NIPH n = 3
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Bpems, MuH

Howmep II¥Kn paGOTHI MHOTOCTAaHOYHMKA
CTaHKa ts Iy ton
tg tM t3 tM
1 215 |7 wz DW/////A

Pabounit T

3aHsThX ctaHkoB (/)3 2 3 2 3 23 213 2 3 2 3 2 3 2]

Puc. 10.3. Tpadpuk MHOFOCTaHOYHOI PaGOTHI NpH 1 = 4

10.1.4. PacyeT IUTENTBHOCTH LIMKIIA MHOTOCTAHOYHOTO OGCIYXH -
BaHUsS 10 OOOMM BapUAHTaM:

3 .
tal =Zt3,- +tpp =2+2+42+1=7Mun;

i=1

£y

’u2=_2'3i +lpp=2+2+42+2+0=8 Mun.

i=1

10.1.5. Pacuet ko3¢ dpunueHTa 3arpy3ku obopynoBaHusa no obo-
UM BapHaHTaM:

4
t
;°"=7+7+7+7

=1 =087.
n-t, 4.8 ’

Kio62 =

10.1.6. PacueT ko3 duuneHTa 3arpy3ku paboyero-MHOroCTaHOY -
HHMKa N0 000MM BapHaHTaM:




4
2t

in1 =2+2+2+2=
ty 8

1.

K3. p2 =

10.1.7. OnpeneneHne ONTUMAAbHOTO KOJUYECTBA OOCIYyXMBae-
MBIX CTaHKOB. J[JIsl 3TOTrO npelBapUTEILHO HAXOAWTCA 3HaYeHue /.
B HuXHeil yaCcTH pUCYHKOB NpUBENEHB! KOMMYECTBA AEHCTBYIO-
LIMX CTAHKOB B IEPBYIO, BTOPYIO, TPETHIO U T.JI. MUHYTH LIUKJIA MHO-
TOCTaHOYHOI paboThl. CpenHee 3HaYeHue [ 3a LUK GyneT paBHO:
npu n=73

I=2+2+2+2+2+2+3=15

7 7

npu n = 4

I=3+2+3+2+3+2+3+2=20___

8 8
OnpenensieM 3HaYyeHUe @ MPH PAa3TMYHbIX 3HayeHusix C.
IIpu C=1,0

3.1+1

P(n-3) = 214 =187,
4.-1+1
Pn=4) = 25 =20.
Ilpu C=0,5 3.05+1
. + .
P(n=3) =_ﬂ4—=1’17’
4.-05+1
w9 =5 ~L2
Ipu C= 0,2
_3.02+1 = 0.75:
=y =g =075
4.02+1
Cn=t) =755 =0,72.

Takum 0Opa3oM, ecli¥ UCXOAUTh U3 KPUTEPUA MUHUMYMa 3aTPaT
Ha eAMHULY TTpoXyKuuu, To ipu C= 1,0 u C=0,5 cieayer npuHATb n
paBHBIM 3, a nipu C = 0,2 — paBHEIM 4.

Hapsiny ¢ BEIGOpOM ONTHMMAaiBLHOTO KOJMUYECTBa OOCTyXHBaeMBIX
CTaHKOB (#), BAXHHIM IapaMETPOM MHOIOCTAHOYHOIo OOCIyXMBa-
HHUS SBJISIETCSI pPaCieT HOPMBI LITYYHOrO BPEMEHH.
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PaccuyuTaeM HOpPMY IUITYYHOTO BpEeMeHHU (f;) NMPH OPTaHHU3ALUU
MHOTIOCT@HOYHOTO OOCIY>XMBaHHMS UCXOOsl U3 3aJaHHBIX IPOLIEHTOB
OT BPEMEHU LMKIIa Ha OPTAHU3ALMOHHOE (Apr) U TEXHUYECKOE (Arey)
obcnyxuBaHue paboyux MecT (CTAHKOB) U BpPEMEHH, 3aTPAYUBAEMO-
ro Ha OTABIX M JIMYHbIE HANOGHOCTH (Aypy).

Ilpu pacyere #,; MOXHO NPUHATL Ay = 3%, Ay = 7%,
Ay =35 %, TOTHA

tu Aopr+ATex +Aorm 7 3+47+5
= — 1 = e —_—_— = :
tum n( + 100 3 1+ 100 ) 2,7 MUH;
8 3+74+5
tUlT2 =Z(1 + —Tb-o—) = 2,3 MHUH.

Kak BUAHO M3 dopMynbl pacyeTa, CTPYKTYpa HOpPMBI BpEMEHU
MpY MHOTOCTaHOYHOI1 paboTe OTIMYAETCS OT HOPMHBI INTYYHOTO Bpe-
MEHHM B YCJIOBUSIX pabOTHI Ha OIHOM CTaHKE TeM, 4TO 31eCh BMECTO
ONEPAaTUBHOIO BpeMEHH (f,;) Oepercsl BpeMst LIUKJIa MHOTOCTAHOYHO-
ro 00CITyXXMBaHMsA, pa3ieNIeHHOe Ha YMCI0 00CTy XMBAEMBIX CTAHKOB.

3aAaun AAs pelieHnn

3anaua 10.2.

Paccyntats KOMUYECTBO CTAHKOB-IYyOJIEPOB, KOTOPOE MOXeET 00-
CIIYXHUTb OOUH MHOTOCTAHOYHHUK IIpH YCNOBMH, 4TO f, = 10,5 MuH,
at,=1,7 mun. OnpenenuTs BENMYUHY NPOCTOSl CTAHKOB B LUKIE,
ecny paboyeMy Aarb Il OOC/TY)XMBAHHS HA OIMH CTAaHOK Gonblie
PACCUUTAHHOTO (i, > Np). '

3apaua 10.3.

Onpenenuts aHATUTUYECKU U rpaduyecKu cBOOOIHOE BpeMsl pa-
0oyero B TeyeHHE LMUKIA MHOTOCTAHOYHOrO OOCIYXMBAHHS CTaH-
KOB-1y0/1epOB, eClu Iy, = 25 MuH, t, = 5,9 MUH.

3apaya 10.4.

OnpenenuTs HOpMY OOCTYXXUBAHHMSA CTAHKOB, MINTEJIBHOCTh LINK-
Jla MHOTOCTAHOYHOTO OOCHIYXVBaHUS, CTENIEHb 3aHATOCTH paboyero,
K03 duLMeHT 3arpy3ku 060pynOBaHHS ¥ HOPMY BBIpAOOTKH 3a CMe-
HY, €l 4, = 20 MHH, 7, = 9 MuH. Bpems Ha oGcyxuBaHue paboyero
MecTa U JIMYHbIE HaloOHOCTH COCTaBisgeT 7 % OT BpeMEHHA CMEHHBI.
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Tema 11. Opranuzauns o6cAyxMBaHusa:
TEXHOAOTHUYECKOro 060pyAOBaHMSA
NPOMBIAEHHBIM PO6OTOM

Kpan(ue TeopeTuyeCcKkMe CBEACHHUR

HpomsinuienHblit podor (ITP) — 310 nepenporpaMmupyemMast aBTo-
MATHYeCcKasl MAIIMHA, TIPUMEHseMasi B TIPOU3BOACTBEHHOM TpOLiecce
VIS BHIMOJHEHUS! NBUraTeAbHEIX (DYHKIIMI, aHAIOTUYHBIX QYHKIIAIM
yenoBeka. I1P cniocoGeH BOCTIPON3BOANTb HEKOTOPHIE ABUTATEILHEIE
¥ YMCTBEHHBIE (DYHKIIMH YEJIOBEKA MPH BHIMOJHEHUHA UM OCHOBHBIX
Y BCIIOMOTATeJIbHBIX TIPOU3BOACTBEHHBIX ollepanuii 6e3 HEMmoCpeaCT-
BEHHOTO yyacTus 4ejoBeKa. J[ns atoro IIP Hamensior HEKOTOPHIMHU
CIIOCOOHOCTSMU: CIIYXOM, 3pEHHEM, OCSI3aHUEM, NMaMSITBIO U IP., a TaK-
Xe CoCOGHOCTHIO K CaMOOPraHN3alluy, CaMOOOYYEHHUIO U allaTallii
K BHEILHEH cpele.

Vxe ceronua IIP 3ameHsior nropeit y crankos ¢ YITY, Tam, raoe
npeo6iafaeT MOHOTOHHBIN PYYHOI Tpya, Iie paGoTalOT C paAMOaK-
TUBHBRIMU, TOKCUYHBIMHM, B3PHIBOOTIACHBIMM BEIIECTBAMH, B CJIOX-
HBIX TEMIIEPATYPHBIX YCJIOBHUSIX, B YCJIOBMSX TOBHIILIEHHOW BUOpa-
UUH, IIIyMa, 3arpsi3HEHHOCTH BO3/yXa, B TECHBIX IIOMELIEHUSX U T.I.

Pa3zHooOpa3ue npOM3BONCTBEHHBIX NPOLECCOB U YCOBHIl TIpO-
M3BOJICTBA NMPEAONpeAeNAeT HAIMYUE PA3TUYHKIX THIIOB pOOOTOB U
COOTBETCTBEHHO Pa3JIMYHBIX POGOTH3MPOBAHHEIX TEXHOJOTUYECKHX
koMiuiekcoB (PTK).

Ipocreittunm TunoM PTK siBasiercss poGoTH3UpOBaHHAs TEXHO-
Jloruyeckas siyeiika (eamHuLa poGOTU3UPOBAHHOTO OOOPYIOBaHHA),
B KOTOpOIi BBITIONIHSETCS HEKOTOPOE KOMTMYECTBO BCTIOMOTATENBHBIX
TEXHOJIOTUYECKHUX OTepaLuid.

Bonee xkpynuniM PTK aBnsieTcs poGOTU3MPOBARHEBINA TEXHONOTH-
YeCKHil y4aCTOK (HECKOJIbKO pOGOTH3UPOBAHHBIX eRUHUL 000pyao-
BaHus1). Ha HeM IIP BrInmoJIHSAET psii BCIIOMOTATENBHBIX TEXHONOTH-
YyecKMX omepanuii. Ecim onepanuMm ocyluiecTBISIOTCS B €JUHOM
TEXHOJIOTHYECKOM TIpoliecce, KOMIUIEKC MPeACTaBisieT coboil poGo-
TH3UPOBAHHYIO TEXHOJIOTHYECKYIO JIMHUIO.

ITpn npoekTUpoBaHuH pa3muyHbix BuaoB PTK, Kak npaBuio, BhI-
JIENIAIOTCS IBa STAIa.

Ha nepBoM 3ramne paccMaTpUBaIoTCs MpoOIEeMEI TIPOM3BOACTBA, BbI-
O6uparoTcs 00beKThl pOGOTH3ALIMK, COCTaB OCHOBHOIO TEXHOJIOTMYECKO-
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10 060pynOBaHMS, BU ABHXXKECHMS JETAICH, CUCTEMA PAllMOHANBHOIO
aBTOMaTU3MPOBAHHOIO YIPaBICHHUS TEXHOJIOTHYECKHM NPOLIECCOM U
¢(yHKIIMOHANBHBIMH 3aJaYaMu. '

Ha BTOpOM 3Tane oCylLIeCTBISETCS HEMOCPENCTBEHHOE MPOEKTHU-
poBanue PTK, dopmupyetcs cTpyKTypa, onpenessieTcs: KoJIM4eCcTBO 1
xapaktepucTuky ITP u TexHomornyeckoro obopynoBaHusi, pa3paba-
THIBAIOTCSI pallMOHAaNbHBIE IUIAHUPOBKH oGopynosanust PTK B npo-
HM3BOICTBEHHOM TIOMEILIEHNH, BLHIOMPAIOTCS KOMITOHOBOYHBIE CXEMBI
PTK, cocTaBisl0oTCd M OTIRXKMBAIOTCS AJTOPUTMBL U NPOrpaMMBbl
cucremsl ynpasinenusi PTK, HeoGxonuMele B nepuoa QyHKIIMOHUPO-
BaHMA.

Komnonosounsie cxemsl PTK 3aBuCSIT OT pelllaeMbIX TEXHOJIOTH-
YeCKMX 3alla4y, YPOBHS aBTOMATH3alMM, Konu4yecTsa u tThna 1P, ux
TEXHUYECKMX M (DYHKUMOHANBHBIX BO3MOXHOCTeH. Pa3nuyalor uH-
IMBUAYaJNbHOE W TPYyNoBoe o6CIyXNBaHHE TEXHONIOTHYecKoro 06o-
pynoBanus ITP.

IIpu uHaVMBUIYansHOM ob6cnyXxuBaHuM obopynosanus TP Bcrpo-
€H B €MHHMIYY TEXHOJOTNYECKOro 06OPYyNOBaHHA; pa3MELLIEH PAIOM
C eAVIHMLIEH TEXHOJIOrMYeCcKoro obopynoBaHus; HecKoipko ITP 06-
CIAYXHBAIOT AUHMILY TEXHOJIOTH4YeCKOro o0opynoBaHuA.,

Ilpu rpynnoBoM obcmyxuBaHuu obopynoBaHus oguH [P o6eny-
XHBAaeT HECKOABLKO €IWHMIL[ TEXHOJOTHYECKOTO O0OpyINOBaHHS TIPH
JIMHEWHOM WIM KPYroBOM €ro pacroyIOXeHuH (npH HPIHCPIHOH WIH
HMAMHAPUYECKON CHCTEME KOOPIUHAT).

BaxHeitmium HanpasneHueM npu co3ganuu PTK saensierca uc-
MOJIL30BaHHE KOMITOHOBOYHBIX CXEM, OCHOBAaHHBIX HAa IPYIIIOBOM
00CIYyXHUBaHNY TEXHOJIOTMYECKOro 000pyIOBaHHKSA.

IIpn dopmMupoBaHHUM y4acTKa C JUHEHHOIK (HOpPpMOIl KOMIIOHOB-
KU TEXHOJIOrM4eckoe o00pyIoOBaHHME PacIoaraeTcsi BOOIb IIPSIMO-
TOYHO-BO3BPaTHOM TPAcCH B ONHY WK HACKOJIBKO JNUHMIA, a TP ne-
peMeEIIAeTCs 110 HAMONABHBIM WIHM TOABECHBIM HATIPABJIAIOLHUM STOM
tpacchl. IIpeAnosoXuM, YTO B Ka4YeCTBE CPencTBa, OCYIIECTBISIIO-
LIEro TPaHCOPTUPOBKY AeTajell OT OAHOro CTaHKa K IPyroMy 4 ob-
CIYXHBAaHHME CTAHKOB, MCNOJb3YETCS HAMONBHBIA moaBuxHoi 1P,
Torga KOMITIOHOBKA y4acTKa OydeT BBINISANETb, KaK MOKa3aHO Ha
puc. 11.1, a.

Tpu dopMupoBaHMM YYaCTKa C KPYroBoi (HOpMOii KOMIIOHOBKH
TEXHOJIOTHYecKoe o0OpynoBaHME pacronaraeTcsi 1o OKPYXHOCTH,
B IIEHTpPE KOTOopoil yctaHaBimBaercsi IIP mist BrImonHeHMsa TpaHC-
MOPTHOM M obcnyxuBatoueit onepamii (puc. 11.1, 6).
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Puc. 11.1. JInneitnan (a) U XpyroBas (6) KOMITOHOBOYHEIC CXEMBI
pacnonoxeHus oGopynosaHus, obcryxusaemoro I1P;
TO — TexHonoruyeckoe ofopynoanue, UITY — ycTpoicTBO YHCAOBOTO
MPOrpaMMHOTO ynpasiieHuss, MU — Mara3uH HHCTpYMEHTa,
C — cron i peraneil, I1P — noaBikHO# NpoOMBILICHHBIN po6oT,
Tp — Tpacca nMpoMbILILICHHOTO po6ora, [T — NMUTATEAL 3aTOTOBKAMHU,
H — Haxonurens aeranei

PaccMOTpuM BBIOOp HAWIy4ylIero BapHMaHTa IpynnoBOoro oociy-
XXHBaHMS TEXHOJIOrHYECKOro 000pynoBaHHs, PacIIOIOXEHHOrO B JIN-
HeltHO#t cucreMe KoopamHaTt (cM. puc. 11.1, a). Ilycrs npousBoncT-
BEHHAsi CUCTEMA COCTOUT M3 /M CTAHKOB, PaCNIONOXEHHEIX B IMHEHOM
CHCTeMe KoopauHaT, ¥ onHoro [TP. ®opMa ob6cmyxMBaHHS NOCIENO-
BaTeJbHas.

Cytb Tako# GopMBI 06GCITYyXHBaHNS COCTOMT B CIIEAYIOLUEM: JIIO-
6as meranp (u3genue) DODKHA NPOWTH MOCIENOBATEIbHYIO 00paboT-
KY Ha KaXJIOM M3 CTAaHKOB COIIaCHO TEXHOJNOTHMYECKOMY Mpolleccy.
IMepen xaxOBIM CTAHKOM €CTh CTOJI, TI€ MOXET HaxXoOUThcA He Gonee
OAHOM 3aroTOBKM, OXMAalOUIeH CBoei ouepenu Ha o6paboTKy. Bpe-
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Ms1 00paboTKM JeTaneit (MalIMHHOE BPEMs M BpeMsi, Heobxoaumoe
IUISI 3arpy3KH — pa3rpy3kM) Ha 1, ..., m craHkax 0603HaYuM COOTBET-
CTBEHHO 1y, 1y, ..., 1,, (OT i =1 o m); BpeMs1, HeoGxonUMoe 115 nepe-
Hoca (TPaHCMOPTHPOBKH) H€Tajiei OT 1-ro CTaHKa KO 2-My, — &y,
OT 2-TO K 3-MY, — f;5, K m-MY — b,

HonycTtum, 4To Bpems, Heobxoxumoe TP wis fepeHoca 3aroToB-
KM U3 NUTaTeNa K 1-My CTaHKY M IETajli ¢ m-ro CTaHKa K HAaKOIUTe-
JII0, JOCTATOYHO Majio U UM MOXHO npeHeOpeys.

BriOop Hawryyluero BapyMaHTa IpyrnnoBoro obcayxusaHus 0©60-
PYIOBaHUs 3aKTIOYAeTCS B CJIENYyIOLIEM: HAWTH TaKOi BapMaHT 006-
cnyxuBaHus ctaHkoB TP npu nocnepyoueit dopme obenyxusa-
HHSI, KOTOpPEI OB 00ecneYnn MUHHUMAIBHYIO JUIMTEJILHOCTh LIMKJIA
o6CcnyXMBaHMsA ¥ MAaKCHMAIBHYIO 3arpy3Ky obopyloBaHus.

Bo3MOXHBI ClieAyI0liMe BapUaHThI OGCTYKMBaHHA 000pyIOBaHUS :

1. TIP, nBurasics OT 1-ro K m-My CTaHKY, HOOYEpPEIHO MX 3arpyxa-
€T, IBUTAsICh B OOpaTHyIO CTOPOHY, MOooYepeaHo pasrpyxaer. B stoMm
cny4ae JUIMTeNbHOCT LMK (7)) o6CayXnBaHUA TEXHONOIHYECKOTo
000pynoBaHMsA MOXHO pPacCYMTaTh MO caenyiuuMm GopMyaaM:

m-1 m-1

Tl.ll =2Zt’rpi + ztﬂpi’ (11.1)
i=1 i=1

"Pi 2Zt k +k§tnpk, (11.2)

m-1
rae 2 Z tpi — Bpemsl, kotopoe [1P 3arpayuBaer Ha TpaHCNIOPTUPOB-
i=1
Ky AeTajiefi OT i-TO CTaHKa K m-MY CTaHKY M BO3BpalleHHEe B UCXOI-
HYI0 NO3MLMIO K 1-My CTaHKy, MuH; f,; — Bpems mnpoctost [1P
B OXUAAHNY OKOHYAaHMA 06paboTKHU IeTajeil Ha KaXIoi onepaiuy,
1

m—
caenyiouiei 3a i-if, MUH; 2 ztmk — Bpems, kotopoe TP TpaTtut Ha
k=1

nepeMelieHHe OT m-TO CTaHKa K i-My CTaHKY M BO3BpallCHHE ero
m=1

B MCXOJHYIO MO3UILUIO, MHH; Ztnpk — BpeMms npoctos ITP Ha Kax-
k=i+1

Ioit k-i onepauyy B OXHMAAHWY €€ OKOHYaHMS, MHUH.

2. I1P, nBurasics OT 1-ro K m-My CTaHKY, OTHOBPEMEHHO pasrpy-
XaeT M 3arpyXxaeT CTaHKHM, 3aTeM OT m-rO CTaHKAa BO3BpalIaeTCsd
'K 1-My, u npoliecc MOBTOpsIeTCs. B 3TOM city4ae JUIMTENbHOCTD LIMK-
na (7;;) MOXHO pacCYMTaTh MO cheaylomnuM GopMmynam:
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m~1 m m
Tll2 =2Ztmi +2Zmin{t.,.pk’t.mk+l}+2tnp,-, (113)

thpi =1 ZZt k -2Zt X +Ztnpk’ (11.4)
=1

i€ Lok bpk+1 — MUHMMAIbHOE BPEMs TPAHCTIOPTHPOBKH IeTajiei
B Nlape CMeXHBIX onepauuii k, k + 1, MuH.

3. CMelnaHHBIN CIy4ail, Ipd KOTOPOM 4YacTh 00OpPYIOBaHMS MO-
XeT OBITh 06CHTyXEeHA 10 EPBOMY BapHaHTY, a YacTh — I10 BTOPOMY.
Torma JUIMTENLHOCTH LWKIA OOCHYXXMBAaHUS MOXHO pacCYUTATh O
dbopmyne

T3 =Ty + Ty, (11.5)

rae Ty, T, — YacTh JUIMTENIBHOCTH LIMKJIA TIPH OOCITyXMBaHMHK 060-
PpYyIOBaHHs COOTBETCTBEHHO O EPBOMY M BTOPOMY BapHaHTaM.

Tunosas 3aAava c peuieHnem

3azava 11.1.

Onpenenurs JJIUTENLHOCTh LMKIOB OOCHYyXMBaHHA MeTajUiope-
xyummx ctaHkoB I1P npu 1-M, 2-M u 3-M BapuaHTax 00CIYXMBaHUA.
M3 nosiydeHHBIX pe3y/IbTaToOB BHIOpaTh TOT BApHAHT, KOTOPHIi obec-
neyrBajl Obl MHUHHMAQIBHYIO JUIMTEABHOCTh IWKJIA OOCIYXHMBaHHMA
oGopynoBaHuA.

HcxomHnle maHHble WA pacueta. Bpemst o6paboTku meraneit (Ma-
IMHHOE BPEMs1 M BpEMs! 3aTPY3KH — PasIpy3KH CTAHKOB): fyn; = 20 MMH;
Toma = 55 MMH; #n3 = 25 MMH; fy4 = 25 MUH; 155 = 10 MUH; f56 = 50 MuH.
Bpemst TpaHCNOPTHPOBKM AeTaieil (OT CTAHKA K CTAHKY): frpy = 5 MUH;
tp2 = 3 MUH; 43 =4 MUH; by = 4 MUH; 5 = 5 MUH.

Pewenue

11.1.1. OnpeneneHue JUIMTEILHOCTH LIMKIA OOCIyKMBaHHUA CTaH-
koB I1TP no nepBoMy BapuaHTy.

Anroput™ pabotrr: TIP Geper metanb M3 TIMTATENsl M 3arpyxaeT
1-i cTaHOK, 3aTeM OepeT meTajnb co cTona 1-ro cTaHka M 3arpyxaer
2-ii CTaHOK M TaK 10 6-ro cTaHka. [IpuyeM, 3arpys3us 6-ii craHok, [TP
He XIEeT OKOHYaHusA o0pabOTKM HETaay HA STOM CTaHKE, a IBIXETCS
K 5-My CTaHKY M pa3rpyXaeT ero, Aajee OH NepenBuraercs K 4-my,
3-my, 2-My, 1-My ¥ BEINOJIHAET aHAJIOTHYHYIO onepaumo rocie
4ero mnpoiecc 06CHyXHBaHUS MOBTOPSETCS.
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OnpenensieM Bpems npocros [TP Ha Kaxmaoif /-it onepauny B 0XH-
JaHWU €€ OKOHYaHMSA.

bps=10-2-5-0=0;
bhpa=25-2(5+4)-0-0=7;
hp3=25-2(5+4+4)-0-0-7=-8, cnenoBarensHo, t,;=0;
tap2=56-2(5+4+4+3)-0-0-7-0=16;
tp1=20-2(5+4+4+3+5-0-0-7-16=-45,
CNeNOBATENbHO, Iy = 0;
hps=50-2(5+4+4+3+5)-0-7-0-16-0=-16,

CNeNOBAaTENBHO, fyp6 = 0. :
OnpenenseM BJIUTEIBHOCTS LIMKIIA OOCHYXXUBaHUSA TEXHOJOTHYE-
ckoro obopynoBanus ITP no nepsoMy BapHaHTy:

Ti=20G5+3+4+4+5+0+7+0+16+0+0)=
=2.21 + 23 = 65 MuH.

11.1.2. Onpenenenue JIMTEIBHOCTH HMKIA 06CIyXUBaHMS CTaH-
xoB TP no BTopoMy BapMaHTy OOCITYXMBaHUSI.

B stoMm ciygae 1P, nepememtasics ot 1-ro K 6-My CTaHKy, OIHO-
BPEMEHHO 3arpyXxaeT M pasrpyxaer ctaHKu. OGCHyXHB NOCNeaHNH,
ITP Bo3Bpaiiaercsa K 1-My, u npoiecc oOCIyXKMBaHUSA MNOBTOPSIETCS
CHOBa. .

BBuay TOro 4To BpeMs nepeHoca AeTajau OT OQHOro CTaHKa K Ipy-
roMY pa3iMyHOe, PACCMOTPUM napsl BpeMeH. it KaXioii mapsl Bbi-
OupaeM MMHHMAaJIBHOE BpeMsl NepeHoca M, OPHEHTUPYACH Ha HEro,
opraHusyeMm ob6cCiyXHuBaHue CTaHKOB:

min {,); tpo} =ty = 3;
min {f,5; tp3} = tpy = 3;
min {t3; gl = g = 45
min {fp; fps} = fpa = 4,
Ha puc. 11.1, a oTMeTHM NPOMEXYTKH, Te TOJIy4€HO MMHUMAJb-
HO€ BpeMsl 0OCIYXMBAHUSL CTAHKOB — t) U fpy.

Anroputm pa6oter: TIP cHavana pasrpyxaet 1-i#f CTAaHOK Ha CTOJN
nepen HUM; 3aTeM, B35IB 3aTOTOBKY M3 MUTATeJIs, 3arpyxaer 1-i cta-
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HOK, T0CJIe Yero GepeT AeTalb €O CToNa 1-ro CTaHKa ¥ NepeHOCHT ee
Ha cTon nepen 2-M craukoM. lanee ITP 6e3 netanu apuraerca x 3-my
CTaHKY, Pa3rpyXaeT ero Ha CTOJ mepen HUM, BO3BpalllaeTcs KO 2-My
CTaHKY, OepeT AeTaib Co 2-ro CTaHKa, nepeMeliaeTcss K 3-My CTaHKy
M 3arpyXxaeT ero, CHOBa BO3Bpallla€TCs KO 2-My CTaHKY M 3arpyxaeTt
ero co 2-ro crona. Takum oGpa3oM yxe obcnyxenst 1-i, 2-it u 3-i
ctauky, u ITP nepeMeniaeTcsa K 4-My CTaHKY, 3aXBaTUB AETaNb € 3-ro
CTOJIa, MOMeEMIAET ee Ha cToi nepen 4-m ctaHkoM. Janee I1P Ge3 ne-
TaJH IBUraeTcs K 5-My CTaHKY, pa3rpyXaeT ero Ha CTOJ nepes HUM,
BO3BpalllaeTcs K 4-My CTaHKY, OepeT meTaib ¢ 4-ro cTaHka, nmepeMe-
ILAeTCs K 5-My CTaHKY M 3arpyXaeT ero, CHOBa BO3Bpailiaercs K 4-my
CTaHKY M 3arpyxaer ero ¢ 4-ro crona. Takum obpasoM, ITP 3arpysun
eute 4-it u 5- cranku. [anee ITP nepemeunaercs k 5-My croiy, Oe-
peT DeTajlb ¥ EPEHOCHT ee K 6-My CToy, 3aTeM pasrpyxaer 6-i cta-
HOK B HaKOMMTeNb FOTOBLIX J€Tajieit U 3arpyXaer ero ¢ 6-ro cToia.
O6cayxuB Bce ctaHku, IIP Bo3BpaiiaeTcss B MCXOAHYIO TO3MLHIO
K 1-My CTaHKy, U LIMKJI IOBTOPSIETCS.

Omnpenensiem Bpems nipoctost [TP Ha kaxnoit i-if onepaiu B 0XH-
IAHUH €€ OKOHYaHMS:

p1 =20-25+3+4+4+5)-2C3+3+4+4)+0=-50,
CIIE[IOBATENBHO, = 0;

2 =55-253+3+4+4+5)-28+3+4+4)+0+0=-15,
CIeI0BATENBHO, fyy = 0;
tp3=25-25+3+4+4+5)-2Q3+3+4+4)+
+ 0 + 0 + 0 = -45, cnenoBarenbHO, tp3 = 0;
lps=25-2(5+3+4+4+5)-23+3+4+4)+
+0+0+0 + 0=-45, cnenosarensHo, 4 = 0;
hps=10-2(5+3+4+4+5)-23+3+4.+4)+
+0+0+0+0+0=-60, cnenopatentHo, f,,s = 0;
hps=30-2(5+3+4+4+5)-23+3+4+4)+
+0+0+0+0+0+0=-20, cnexoBarensHo, #,, = 0.

OnpenensieM UIMTENBHOCTD IIMKIIA OOCTYXXMBAHMS TEXHOJIOTHYE-
ckoro obopynosanus [P no BTopoMy BapuaHTy:

Tp=25+3+4+4+5+23+3+4+4)+
+0+0+0+0+0+0=70 Mun. .
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11.1.3. OnpeneneHue AAUTENBHOCTH LIMKIA 00OCIYXHBAaHMS CTaH-
koB 1P no tpeTbeMy BapuaHTy 0OCIYyKMBaHHSI.

IIpuMeM, uTo B 3TOM ciayyae ITP o6cayxuBaeT cTaHku ¢ 1-ro no
2-# TI0 METOAMKE BTOPOro BapHMaHTa, a HaYMHag ¢ 3-10 1o 6-i1 —
10 METOIMKE TEPBOro BapHaHTa.

AsropurM paGotsl: ITP, pasrpy3uB 1-it CTAHOK Ha CTON Tepel HUM,
OepeT 3aroTOBKY M3 MUTATE)IS M 3arpyxaer elo 1-it craHok. 3aTeMm Ge-
peT AeTanb € 1-ro CTojla ¥ MEPEHOCUT €€ Ha CTON 2-ro CTaHka. Jlox-
IABIUMCH KOHIla 00paboTKHU JeTaNy Ha 2-M CTaHKe, OepeT AeTajb U Tie-
peMeliaeTcs K 3-My CTaHKY M 3arpyXaeT ero, 3aTeM BO3BpalllaeTcs KO
BTOPOMY CTaHKY M 3arpyxaet ero. [locie yero nepemeriaercs K 3-my
CTaHKy, OepeT meTais co cTona 3-To CTaHKA, IBUXKETCS K 4-MY CTaHKY
M 3arpyxaer ero. 3ateM OepeT neTanb co cTona 4-ro CTaHKa, repeme-
IIaeTCs K 5-My CTaHKY ¥ 3arpyXaeT ero, aanee OepeT meTaib co CToja
5-ro cTaHKa M MEPEeHOCUT ee Ha CcToa 6-ro cTaHka. Pasrpyxaer 6-it
CTAaHOK B HAKOMHUTENb MOTOBLIX AeTajleil, GepeT AeTanb co cTona 6-ro
CTaHKa M 3arpyXxaer 6-ii craHok. 3ateM ITP aBuxeTcs K 5-My CTaHKY M
pasrpyxaer ero Ha 5-# cTos, MOTOM IBHMXETCS K 4-My CTAHKY M pa3-
IpyXaeT ero Ha 4-i CToJI, 3aTeM ABHXKETCS K 3-My CTaHKY M pa3rpyxa-
€T ero Ha 3-i CTOJI, a 3aTeM IBHXETCS Cpa3y K 1-My CTaHKY, M LYK
MOBTOPSIETCSL.

Onpenensiem BpeMsi npoctost TP Ha kaxnoi i-it onepauvy B 0XH-
IAHWY €€ OKOHYaHHS:

tps=10-2-5-0=0;
tps =25-2(5+4)-0-0=7;
hp3=25-2(5+4+4)~0-0-7=-8, cnenosatensHo, f;,3 = 0;
Ty1=24+4+5)+0+0+7+0=33

topt = 20 — 33 - 2(5 + 3) - 2 - 3 - 0 =-35, cnenoBarenbHO, #;) = 0;
fp2=55-33-2(5+3)-2-3-0-0=0;
tops =55-33-2(5+3)-2-3-0-0-0=-5, crenosatensHo,
tnp6=0;
w=25+3)+2-3+0+0=22.

OnpenesnsieM LJIMTENBHOCTH VKA OOCHYXKMBaHHS TEXHOJIOTHYE-
ckoro obopynoBanus [P no tperbeMy BapuaHTYy:

T3 =33 +22=55.
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HawnyyiiuM BapuaHTOM oOcinyxusaHus craHkoB [IP gpisetcs
3-i1 (T3 = 55 mun).

11.1.4. IToctpoenue rpacduKoOB OpraHU3aMK 06CTYKMBAaHMS CTaH-
koB ITP (puc. 11.2).
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Pyc. 11.2. BapuaHTH OpraHu3aliMu o6CayXuBaHua craHkos I1P:
—— Bpemst 06pa6oTku Aeraned; —— BpeMs MEpeHoca AeTaeH;
vamarann BPEMS IIPOCTOSI 0GOPYAOBAHMS

3aAava AAS peuieHHs

3apaua 11.2.

OnpenenuTs JUIMTENBHOCTS MKIOB obcayxusanus [1P mertauio-
PEeXYyLIMX CTAaHKOB TPEeMS BhIlIeNPUBEACHHBIMM criocobamu obciy-
XHBaHMSI AHAJIMTUYECKUMM M rpadMueCKUMH METONAMH, BHIGpaTh
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Haubojiee onTMManbHLIM BapuaHT. McxXolHble HaHHbIE NMPHBEIEHH
BTabn. 11.1.

Tabauya 11.1
Hcxoonvie dannste
B’:;:::_ BpeMsa o6paGoTku neTanelf, MUH Bpe M’;;rp:;?’o::::{p OBKH
Ta 1 I 1 A I ts | tot | tpa | tps | tps | s
1 20 | 55{25 )25 10} 50 | 503,014,011 4,0]5,0
2 25 | 50 1 25 30| 15} 45 14,0201 3,01 3,044,0
3 30 1] 50 | 303071545 }50(20]2014,01]4,0
4 25 | 55120 25| 10| 40 401301204014,
5 25 145|304} 30110 | 40 | 40120 2,0]3,0]4,0
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Tema 12. Buibop pecypcocbeperatomero
TEXHOAOTMYECKOTO fipouecca

KpaTKue TeopeTrnyecKue CeeAeHMs

TexHoMOrn4eckuii MPoLEecC U3rOTORIEHUS U3leNus (IeTanu, yana)
MpeacTapisieT coboil CTporo onpeaeaeHHY0 COBOKYITHOCTb BBINON-
HSIEMBIX B 33IaHHOM MOCAEAOBATENLHOCTH TEXHOIOTHYECKUX Onepa-
LMit. 3TH onepauuyi MeHsAI0T GopMy, pasMep U IpyTie CBOMCTBA Oe-
Tanu (M30enus, y3lia), a TAKKE €€ COCTOSTHHE WIM B3aMMHOE pacro-
JIOXKEeHHEe OTHENbHBIX 31eMeHTOB. OfHa M Ta Xe omepalus MOXeET
MPOM3BOANTECS. MHOTMMH CIOCO0aMH Ha pa3inMHOM 000pyNOBaHNM.
IToaToMy BEIGOp pecypcocOeperaloiero TeXHoJIOrH4eckoro npotec-
ca 3aKJII0YaeTcs B ONTUMM3AUMYU KaXIOW omepalyu o MUHUMYMY
noTpebeHNs MaTepUAJIbHBIX, TPYAOBLIX, SHEPreTHYECKHUX PECYPCOB.

BaxHBIM nokasaresieM 9KOHOMUYHOCTH Ha3BaHHBIX PECYpCOB SIB-
JISIETCSI CHHOKEHHE Ce0eCTOUMOCTH (SKOHOMMUS PeCYPCOB), CBS3aHHOE
C NPMMEHEHHEM JIyYLIEero TEXHOJIOTUYECKOrO Mpoliecca.

Jng onpeneneHNs CHXEHHUS ce0eCTOMMOCTH (9KOHOMMH) TpeOy-
€TCSl NPOU3BOAMTD pacueT ce0eCTOMMOCTH ISt KaXIOTro U3 CpaBHM-
Ba€MBIX BApMAHTOB TEXHOJIOTMYECKOTO npouecca. PacueT nonHoii ce-
6eCTOMMOCTH MPOAYKLIMH NPH NPUMEHEHUM KaXKIOTO U3 BapHaHTOB
CJIOXeH, TpeOyeT OOMBLIOro KOMMYECTBa HCXOMHBIX JAHHBIX U BpeMe-
HH. JI1s ynpouieHns pacueTOB MOXHO 0e3 yiepba Ui TOYHOCTH Ofl-
peieNsiTh U COMOCTABNIATD HE NOIHYIO, a TAK HAa3bIBAEMYIO TEXHOJIOTH-
YecKylo cefeCTOMMOCTb, KOTOpasi BKJIIOYAET TONBKO TE 3JIEMEHTHI
3aTpaT Ha M3TOTOBJICHWE M3ENNs, BeIMYMHA KOTOPbIX padiuyHa M
CPaBHMBAaeMbIX BapHAHTOB. D1eMEHTH Ce0eCTOMMOCTH, KOTOPBIE s
3THX MPOLIECCOB OAMHAKOBLI MJIM U3MEHSIOTCA HE3HAYUTEILHO, B pac-
4yer He BKIoYaloTcs. TakuM oOpa3oM, TEXHONOTrMYecKasi cebecTou-
MOCTb ~— 3TO YCJOBHasl ce0eCTOMMOCTb, COCTAB €€ CTaTell HemocTos-
HEH M YCTAHABIMBAETCS B KAXKIOM OTHENBHOM CJIydae.

ConocTaBlieHMe TEXHONOTHYECKON ceGECTOMMOCTH pa3HBIX BapH-
aHTOB JaeT npeacTapBieHue 00 SKOHOMUYHOCTH KAXIOro U3 HUX.

CrnenyeT OTMETHTB, YTO BEJIMYMHA TEXHOJOrH4ecKoit cebecTou-
MOCTH M3TOTORJICHMS OTACNbHLIX U3NENWii (ZeTaeil, y3/10B) B 3HAYU-
TEJILHOM Mepe 3aBUCHUT OT oObeMa mpou3BoncTea. CliefoBaTeNsHO,
BCE 3aTpaThl HA M3rOTOBRJICHHUE U3IENUM 10 CTEMEHHN UX 3aBUCUMOCTH
oT o0beMa NMPOM3BOLCTBA I1ejeCO00pa3HO NoApa3melisiTh Ha mepe-
meHHbIe (P,), ronoBo# pasmep KOTOPbIX U3MEHSAETCS PSMO NPONOp-
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LMOHAJILHO ToA0BOMY 00beMy BhinyckKa rnpoaykimu (N), u ycinoB-
HO-nocTosiHHbie (P)), rogoBOi pa3Mep KOTOPHIX HE 3aBHCHT OT
M3MEHEHNS BeJIMYHHBI 00beMa NPOU3BOACTBA.

K nepemMeHHBIM 3aTpaTaM OTHOCSATCS:

a) 3aTtpaThbl Ha OCHOBHbIE MAaTEPHAJIbl 33 BbIYETOM PEAJIU3YEMbIX
otxoznos (P,), py6.;

6) 3aTpaThl Ha TOIUIMBO, NpeaHa3HAaYeHHOE s TEXHOJNIOTHYECKHX
ueneit (Py 1), py6.;

B) 3arpam Ha pa3AvyHble BUIbl SHEPTHH, NPEAHA3HAYEHHbIE LIS
TexHonornyeckux uene# (P, ,), pyo.;

r) 3aTpaThl Ha OCHOBHYIO M HONONHHUTENbHYIO 3apabOTHYIO ILUIaTy
OCHOBHBIX NPON3BOACTBEHHEIX pabO4YHX C OTYUCIEHHAMHU B (HDOHI CO-
LMAILHOM 3alIMThl HacelieHHMS (DOHA 3aHATOCTH M YPE3BRIYAHHBIA
Hasor (P,), py6.; |

1) 3aTparhl, CBA3aHHbIE C JKCIUTyaTalMNeil yHUBEPCAJIBHOIO Tex-
Honoruyeckoro obopynosanus (Pyg), pyo.;

€) 3aTpaThl, CBA3aHHbIE C IKCIUIyaTauMeii MHCTPYMEHTa U YHH-
BepcanbHOuM ocHacTtku (P,), pyo6.

K ycnoBHO-NOCTOSHHBIM 33TpaTaM OTHOCSITCS:

a) 3aTparhl, CBA3aHHbIE C IKCIUTyaraiueil 060pyaoBaHMst, OCHACTKH
H HHCTPYMEHTa, CTNelMalbHO CKOHCTPYHMPOBAHHBIX UL OCYLUECTRIIE-
HUA TEXHOJIOTMYECKOTO NPOLIECCa No AaHHoMY BapuaHTy (P .6), pY0.;

~ 0) 3arparbl Ha OIUIAaTy NOATOTOBUTENbHO-3aK/IIOYHUTENILHOIO Bpe-
meHu (Py,), pyo.

Obmas ¢opmyna TEXHOAOIMYECKOI ceBecTOMMOCTH (i-f) onepa-
UMM HMEET BHUI

C;=P,- N+ Py (12.1)

IToncraBuB COOTBETCTBYIOIIME 3HAYEHHS TIEPEMEHHBLIX H YCJIOB-
HO-NOCTOSSHHEIX pacxonoB B ¢opmyay (12.1), noayuum

C'r = (PM + P'r.'r + P'r.:-) + Ps + P06 + Pu) N+ (Pc.ot') + Pn.:-))- (12-2)

Iocne onpeneneHuss TEXHONOrHYECKOM CeGeCTOMMOCTH 1O BapH-
aHTaM Ui KQKEOTO BapHaHTA (€C/IM BapHaHTOB He foiee IBYX) onpe-
JeJIIeTCs, NPH KAKOM rofoBoM o6bemMe npou3soacTea (V) cpaBHHuBac-
Mbl€ BapMaHTBI GYIYT SKOHOMHYECKH PABHOLICHHBI,

JIns 3TOro pelaeTcs CUCTeMa YpaBHEHHH OTHOCUTENBHO obbeMa
NpOU3BOACTBa N

{Cﬂ =Pp1 -N+ PVl (12 3)

CT2 =Pp2 -N +PV2.

221




Ipn C,; = C,, nomyynm

Py, -P
N, =-¥2_"vi (12.4)
® Ppl - PP2

BTy BeIMYMHY NOHOBOro 06bemMa NpoM3BOACTBA NPOXYKUMH NPH-
HSTO Ha3bIBaThb KpUTHYeCcKOil. Ec/u 3TO conocraBiieHre BapHaHTOB
TEXHOJIOTHYECKOro NpoLecca OCYILeCTBUThL rpaduyeckd, To Gyaer
04EeBHUIHO, YTO KPUTHYECKHIA O0BEM NPOMU3BOACTBA NPOAYKLHHU SB-
Jisercd abciuccoi TOYKY NnepeceyeHus ABYX NPSAMBIX ¢ Ha4YaJIbHBIMH
opauHatamu Py; u Py,, BBIPOKCHHBIX U KaXIOro BApHaHTA ypaB-
HEHHMEM ero TEXHOJOIMYECKON cebeCTOUMOCTH.

Onpenenenne aGCUHUCCH 3TOM «KPUTHYECKOI TOYKH» CITYXHT, Ta~
KM 00pa30M, 3aBeplLalolM 3TaNoM TEXHHKO-3KOHOMHYECKIX pac-
4YEeTOB, YCTAHABIMBAIOLIUX 00nacTn Haubornee 11e1ecoobpasHOro npu-
MEHEHHMA KaXIOTO U3 COMOCTaB/ISIEMbIX BAPHAHTOB, OrpaHUYMBaeMbIe
onpeneneHHbBIMH pasMepaMu nporpamm (N).

Tunoeble 3aAa4K C peueHHUamMu

3anava 12.1.

Cnenatb BbIOOp pecypcocOeperaionero TeXHONOrMYECKOro npo-
Lecca, COCTOSILIEro U3 AT onepaumii (Tabn. 12.1), kaxayio u3 Ko-
TOPEIX MOXHO BLINOMHUTL ABYMA cnocob6amu. IIporpamMa BeImycka
N = 800 mrr.

Pewenue

12.1.1. Pacyer xputnueckoro o6bema (N,,) BbITYCKa NPOAYKLUMH
Begercs 1o popmyne (12.4):
U1 NIEpBOii onepauuu

_ 150 000 —120 000

= =1000 wr.;
Mo 150 ~120 00 wur
JUIS1 BTOPO#i ONepanuu
" 200 000 —170 000 .
N2 = 200 =150 =600 wIt.;
IJIS TPETBEH Onepanun
Nygs = 300 000 - 250 000 ~1000 rT;

120-70
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U1 4ETBEpPTOi onepalum
350 000 - 310 000
N 4= =400 wT;
k4 350 — 250
piij i TISITOMN onepauny TOAbKO OOMH BApHAHT TEXHOJIOTHH, NO3TO-
My Ny,s He onpenensiercs.

Tabauya 12.1
TexnonocunecKkuii npouecc u320moeieHUA RACCUGHOI Hacmu
MOHKONACHOMHBIX CIPYKMYD

3atpathl
HowMep onepaunyu u BapHaHTHl TEXHONOTMH | pepemerHble |ycmoBHO-MoCTOSH-
P, py6./wit. | Hele Py, py6./ron

1. U3rotoBiaeHue nacr

I Bapuaut 150 120 000

I1 BapuanT 120 150 000
2. TpadapeTHast neyarhb .

I B. BecKOHTaKTHbIt MeTOR 200 170 000

II B. KoHTakTHRHIIt MeTOx, 150 200 000

3. TepmooGpaborka nacr
I B. B naukax noa wH$ppakpacHLIMH JIy-

4aMu ' 120 250 000
II B. B MydenpHBIX neyax 70 300 000
4. TloAroToBKa TONCTOIUIEHOYHBIX 3JIE-
MEHTOB
I B. Jlasepuniit MeTOR 350 310 000
I1 B. IloaroHka aHoAMPOBaHUEM 250 350 000
5. 3awMTa TONCTOILIEHOYHBIX JEMEHTOB 190 120 000

12.1.2. Pacyer TeXHOAOTHYECKOH CeGECTOMMOCTH HAa KpHUTHYe-
ckufi o6beM npoaykimu Benercs no ¢opmyne (12.1):
JUId nepBOM onepauuy NO BapMaHTaM

C,y = 150 - 1000 + 120 000 = 270 000 py6.;

Cy2 =120 - 1000 + 150 000 = 270 000 py6.;
IUTd BTOpO¥ onepauyu No BapUaHTaM

C,1 =200 - 600 + 170 000 = 290 000 py6.;

C,2 =150 . 600 + 200 000 = 290 000 py6.;
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IUIsl TpETbeH onepauuy No BapHaHTaM
C. =120 - 1000 + 250 000 = 370 000 py6.;
C, =70 - 1000 + 300 000 = 370 000 py6.;
JUIS YETBEPTOM onepauyy No BapUaHTaM
C,; =350 - 400 + 310 000 = 450 000 py6.;
Cp, =250 - 400 + 350 000 = 450 000 pyb®.

12.1.3. IToctpoenue rpaduKOB N3MEHEHUS TEXHONOTHYECKOI cebe-
CTOMMOCTY NPOAYKLIMH N0 BADUAHTAM M ONpeAeiicHHe 30H C HaNMEHb-
IUMMH 3aTpaTaMy IIpn obbeMe mpoussoacTBa N = 800 wT. (puc. 12.1).

12.1.4. OnpeneneHue ONTUMAJILHOM TEXHONOTHYECKOM cebecTou-
MOCTH NPOAYKUHWHM 33JaHHON NPOrpaMMBI

C, = (150 + 150 + 120 + 250 + 190) 800 + (120 000 +
+ 200 000 + 250 000 + 350 000 + 120 000) =1 728 000 py6.
12.1.5. Onpenenenne ce6eCTOMMOCTH €IUHULIBI IIPORYKLIMU
Crex=1728 000 : 800 = 2160 py6.

3anaua 12.2.

TexHonoruyeckuit mponecc COOPKH HHTErPAILHBIX CX€M COCTOMT
U3 6 onepaumii, KaXIylo U3 KOTOPbHIX MOXHO BLINOMHUTbL TPEMS
u Gonee BapranTami (Tabn. 12.2). Iporpamma Buimycka N = 100 wr.
BriGpars HauGonee OnNTMMaNbLHLIA BAPMAHT HM3rOTOBJIEHMS MHTE-
TPaJILHBIX CXEM.

Pewenue

12.2.1. Heo6x0auM0O MOCTPONTH OPHEHTHPOBaHHLIH rpad, nyru
KOTOpPOTrO NpPEACTABASIOT BAapMAHTHI TEXHONOTHYECKHX Onepauui
(puc. 12.2). Jlio6oii BepiuuHe rpada COOTBETCTBYET MHOXECTBO
BXONSILMX M BBIXOOAIIMX M3 Hee Ayr. JLis OLEeHKH MCNONb30BaHMS
pecypcoB NPH BO3MOXHBIX BAPHAaHTaX M3rOTOBIEHUS U3I€AUs BBO-
mutcs ueneBass Gyukuua C,, T.e. CyMMa TEXHONOrMYECKUX cebe-
CTOMMOCTEI MO KaXIO0# U3 3aNPOEKTUPOBAHHEIX OMneparuii, C TeM,
yT06BI X CyMMa Oblia MUHUMAJILHOM:

C, =3¢, - min. (12.5)
. i=1
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4 G, THiC. PY6.

300
250
200
150
100
50

3 0

Ornepauus 1

N, urr.

500

4004
350
300
250
200
150
100
50

r ‘a’ ]
1

000 1500

Oriepauus 2

1

2000

N, urr.

500

6004
500
400 |

1000

Onepauus 3

300
200
100 [

v

600 4
500
400
300
200
100

1000 1500

Onepauus 4//

N, wr.

800

Puc. 12.1. T'papuk U3MEHEHUA TEXHOJIOrMYECKOi cebecTonMocTH
NPOLYKHUHU NO ONepanusaM
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Ta6auya 12.2

Texnonozuueckue npoyeccot cO60pKu UHMEZPAALHBIX CXEM

3arpath
OCHOBHbIE TEXHONOTHYECKHUE onepaluun
¥ BapUaHTHl MX BBINOTHEHWUS NEPEMCHHBIC | YCIIOBHO-ITOCTOSIH-
(Sp)9 py6./urr. HBIC (3V)n PY6/1'°11
1. OpHEHTUPOBAHHOE pa3AC/ICHUE NOJTY-
[IPOBOAHMKOBHIX ILIACTHH Ha KPUCTAJUIBL
1 B. Ckpait6upoBaHue 0,33 10
II B. Pe3ka myuckamMu 0,37 15
III B. JIazepHoe pa3neneHHe 0,27 50
. MoOHTaX KpHUCTaJUIOB:
1 B. Hacagky Ha aBTEKTHKY ' 0,08 5
11 B. ITpucoeauHeHMe K CUTALIOBOI 0,05 5
MOMJIOXKKE
. PazBapka MexcoeqnHeHuIA:
I B. Tepmokomnpeccust 0,48 30
11 B. YnpTpasByKoBasi CBapka 0,58 40
III B. CBapKa CABOCHHBIM 3JICKTPOIOM 0,68 20
IV B. I'pyninoBas nojyaBTOMaTHyecKas 0,02 30
pa3Bapka
. TepMeTH3anua UHTErpasbHON CXEMBI:
I B. IlnacTMAacCOBEI KOPITYC 0,04 5
I1 B. Kepamuyeckuit Kopryc 0,07 10
II1 B. MeTaIOCTEKISAHHBIN KOpIyC 0,09 5
. KoHTpone mapamerpos UC:
I B. PyuHoit BapuaHT 0,73 5
II B. Ha cnelivansHOM M3MEPHTE/b- 0,03 20
HOM KOMIUIEKCE
6. MapkupoBKa ¥ nepeaaya Ha y4acToK 0,08 10
YTIaKOBKH

Takum obOpa3oM, BHIOOP ONTHMAJILHOINO BapHAHTa TEXHOJOTHYE-
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Puc. 12.2. Tpad BriGOpa ONTUMAIBLHOIO BapHAHTa U3rOTOBJICHUA
HUHTErpajIbHbIX CXEM

IepBas onepauus MMeeT TPU BapHaHTa BbINOAHeHUs. Crnegopa-
TEJAbHO, U3 HayaJIbHOM BEPIUMHBI rpada ¢; JOLKHO BBIXOAWTb TPH
OYTH Xy X1_3 M X4, 3aKAHYHMBAIOLIMECS BCPUIMHAMU ¢, g3 U ds
(cM. puc. 12.2). Bropas onepanus MMeeT IBa BapHaHTa BbIMOJHE-
HUSA, CEJOBAaTENbHO, U3 BEPILUMH ¢;, g3 U g4 BHIXOAMT IO OBE AYTH
Xy_5, Xp_6, X3_5, X365 X4_5, X4—6- 1DETbsI ONEPALIUA UMEET YEThIPE BapH-
aHTa BhINOJHeHUs1. CeaoBaTebHO, U3 BEPUIMH g5 U g BBIXOAMT MO
YETBIPE AYTH X5_7, X5, X5.9, X5_10, X6-7, X6-8, X6-9, X6_10- ICTBEPTas
onepaius MOXeT OBITh BbINOJHEHA TpeMs cnoco6amu. CrienoBareib-
HO, U3 BEPLUMH ¢, gy, g9 ¥ g9 BHIXOAMT IO TPH AYTH, KOTOPBIE 33aKaH-
YUBAIOTCS BEPIIUHAMH ¢[{, 4|2, ¢;3- [1Tast omepauys MMeeT ABa Ba-
pHaHTa BLINOJHEHMS, NOITOMY KaXIas M3 BEPUIMH ¢y g2, ;3 AaET
HayaJo ABYM MAyraM, BXOSILMM B BEDUIMHBI ¢4, ¢j5- 3aTEM MAET
LIeCTasi Onepanys, 3aKaH4uBaolas rpad BepIIMHON ;4.

IIpu Hymepauuu BeplurH rpadga HeoOXoauMoO cobmoaaTh paBu-
JI0: HOMEp KaxIoit cieayiollieil BeplUMHbI AODKEH ObITL Gosblie
npeapiaymeii. McxonHoii sepiinHe rpada npucBanBaercs Homep 1.
IMpocraBisieTcs HoMep BEPIUMHBI B BEPXHEN YaCTH KpYXKa.

12.2.2. Ina xaxnmoil nyrn (BapuaHTa ONEpPaLMM) OIpeaeseTcs
TexHonoruyeckas cebecroumoctb C, (i no dopmyrne (12.5):

C; (12 = 0,33 - 100 + 10 = 43 py6.;
Crq1-3 = 0,37 - 100 + 15 = 52 py6.;
Cr 14y = 0,27 - 100 + 50 = 77 py6.;
Cr -5y = Cra-5 = Crasy = 0,08 - 100 + 5 = 13 py6.;
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Cr -6 = Cr3-6) = Cr a6y = 0,05 - 100 + 5 = 10 py6.;
Cr (5.7 = Cr (6. = 0,48 - 100 + 30 = 78 py6.;
Cy (-8 = Cr (6.5 = 0,58 - 100 + 40 = 98 py6.;
Cris9) = Cr (69 = 0,68 - 100 + 20 = 88 py6.;
Crs10) = Cr6uigy = 0,02 - 100 + 30 = 32 py6.;
Cra1-19) = Cra2-14) = Cr (13-14) = 0,03 - 100 + 20 = 23 py6,;
Crai-15 = Cra2-15) = Craa-15) = 0,73 - 100 + 5 = 78 py6.;
Cr 1416 = Crsigy = 0,8 - 100 + 10 = 18 py6.
B pesynbTaTe HCMOAB30BaHUS ONMCAHHOTO AJITOPHUTMA HMEEM:

30-n="0;
3(1-2y=min 31y + Cyyz)) = 0 + 43 = 43;
303 =min 3y + Cry3)) =0 + 52 =52;
3(1—4) = min (3(0.1) + C'r(1-4)) =0+77=177,

315y = min (313 + Cyo-s)s 31-3) T Cra-s)s 314y + Cras) =
— min (43 + 13 = 56; 52 + 13 = 65; 77 + 13 = 90) = 56

U T.0. JUi Bcex BepluvH rpada, a nonyueHHbie 3HaYE€HHS 3aMHChIBa-
IOTCSL B HIDXKHEH NOJOBHHE KpyXKa rpada (cM. puc. 12.2).

12.2.3. Pacyer 3aTpaT NoO BapMaHTaM onepauuii ¥ BbIOOp ONTH-
MaJILHOTO TEXHOJIOTHYECKOTO NPOIECCa MO MaTPHLE CBA3EH MeXay
OfnepauysIMU M3roTaBlINBaeMoro u3nenus (taon. 12.3).

Tabnmynas popMa MeHee TpynOeMKa LISl pydHOTo pacyera rpada
¥ NO3BOJISIET MCIOb30BaTh KOMMNBIOTED.

B nepBoii crpoke U BO BTOPOii KonOHKE TabauLbl GUKCHPYIOTCS
3Ha4YeHUsI BCeX COCTOSHUH BepuinH rpada. Ha nepeceyennu ctpoyex
HAYaJILHBIX i-X COCTOSHMI M KOJIOHOK KOHEYHBIX j-X COCTOSIHH 3a-
NHMCLIBAETCS 3HAYEHUE TEXHONIOMMYECKO ceOecTOMMOCTU onepaluu
C; (i) TIpu ynopsinoyeHHO! HyMepalmH j > i BCe 3aMoIHEHHbIE Kile-
TOYKM Pa3MECTSITCs Bblilie AMaroHamd. s paccmarpusaeMoro rpada
KOKIOMY NOCIIeIyIOLEMY COCTOSHUIO B MTOIe MOXET MNpeaIleCTBOBATh
TOJIbKO OIHO COCTOsSIHME, a KaXHas TOC/eHyIoiliasi onepalus MOXeET
OLITh CBA3aHa TOJIBKO C OOHON npelecTBYIONIEl onepaumeil. Ito oby-
CJIOBJICHO T€M, YTO Hall OJHMM NPEIMETOM TpyBa B KOHKPETHbIH MO-
MEHT MOXHO BLINIOJHATb TOJIBKO OOHY M3 BO3MOXHEIX ONEPAIIMii.
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B tabaune (Matpuue) 3., 321_,-)—— HaNMEHbILIME 3aTPaThl, NPHUBO-
DIsilige B JaHHOE COCTOSIHME COOTBETCTBEHHO IPH MPSAMOM M 0bpart-
HOM cuerTe. [I71s1 mepBOro cocTosHMs 3atpathl paBHbl (. CnenoBarenb-
HO, 39_1) = 0. Onpenenss Bropoe 3HaveHue 3(;_,, OPMEHTHPYEMCS Ha
j=2. (B 9TOM KONOHKE 3aNONHAETCH TONLKO OAHA KJIETKA B CTPOKE 2.
CnegoBare/ibHO, COCTOAHMIO 2 NpealIecTByeT cocTosgHue 1 ¥ onepa-
uus (1-2). Cymmupys 3_;) = 0 ¢ 3anucaHHBIM 3HAYEHHEM Ha Nepe-
cedeHnu j=2 1 i =1 (uudpa 43), nonyyaem 3(;_» = 43 ¥ 3aHOCHM ITO
3HayeHHeE B NepBbIil cTonber] MaTpULIbL.

CnenoBaTenibHO, MeXay cocTosHHeEM 1 M 2 BO3MOXHA TONBLKO
OZIHa onepaluus, 3aTpaThl N0 KOTOpoii paBHHI 43. TakuM xe obpazom
onpenensieM 3(;_s) =52; 314y = 77. Boruncisg 3nadenne 3;_s,, crai-
KHBAaeMCsl CO CIEAYIOLIUM CJIy4yaeM, KOria B KOJIOHKeE j = 5 3aMnoJiHe-
HO TPH KJIETKM C KOOPAUHATaMU i = 2; [ = 3; i = 4. DTO 3HAYMT, YTO CO-
CTOSTHUIO 5 NpemecTBYIOT TpPH Pa3IU4yHBIX COCTOSHHUA 2, 3, 4 1 TpH
onepaluH, COOTBETCTBEHHO (2-5), (3-5), (4-5), Kaxuas U3 KOTOpPhIX
paBHa 13. '

Yr1o6pl onpeneanTb HauMeHbLUNE 3aTPaThl, TIPUBOASALLME B COCTOSA-
HHe 5, HeOOXONMMO 3Ha4yeHHe 3(;_; CYMMHMPOBATH CO CTOHMOCTBIO
onepauuu (2-5); 3HaYeHHE 3(1_3) — €O CTOMMOCTBIO onepauuu (3-5)
¥ 3HauyeHHe 3(;_4 CO CcToMMocThio onepauum (4-5). Haumenbiuas
cymma paBHa 56 (43 + 13). O1o u ecTb 3Ha4eHue 3(;_s5). 3anucbiBaeM
ero B KOJIOHKY 3(;_; NPOTUB IATOTO COCTOAHUSA. Takum Xxe obpasom
nponojDkaeM pacyer 3(;_ U Jajiee BILUIOTb A0 cocTosinus (1-16) 3asep-
LIAIOLIEH BepLIMHEI rpada.

Hanee onpenensercs 321_,.) — HaWMeHblLHe 33TPaTrhl, NPHUBONI-
11[4e B JaHHOE COCTOSIHME NPU OOPaTHOM CY€eTe, T.e. KOIia KOHEYHOe
COCTOsSIHME FOTOBHOCTH NMPHHUMAETCS 33 HAYaILHOE, a HaYaJlbHOE 33
KOHe4yHoe. JToT napamerp 3;_ jy HEOOXOMNM [UIsl OTIpENENCHHS KpH-
TUYECKOIO IyTH, T.€. COCTOSHUNA M onepauuit, Tpebylolnmx MHUHU-
MasIbHBIX 3aTpaT. CyeT HaYMHAETCs C MOCJCAHEro COCTOSIHUSA, KOTO-
poe B JaHHOM CTy4ae SIBJIAETCS HaYaJbHBIM, KOTIa 3aTpaThl paBHBHI
(nocnenHsAs CTpoKa KONOHKH 3’(1_,-)). Bce cocrosiHus npu obpaTHOM
CYyeTe ONPEACISIOTCS MO 3aNOHEHHBIM KJIETKaM CTPOKU, a He KO-
noHKH (f < i), MUHMMAaJIbHasA CyMMa OepeTcsi MO CTPOKaM.

Taxum obpasom, 3(;_;¢ pasHo 0. ins onpenenennst 3(;_s pac-
CMaTpMBAeTCsl COOTBETCTBYIOIIAA CTPOKA. 3[4eCh 3aMOJHEHA TONBLKO
OJHa KJIETKA C KOOpAMHAaTaMHM j =16, i = 15. CxiaabiBaeM CyMMapHble
3aTpathl 3(;_15, CO CTOUMOCTBIO onepauuu (15-16), pasHoil 18 enn-
HMIIAM, ¥ NoJIyYyaeM 321_15) = 0 + 18 = 18. PesynabTar 3amucbiBaeM
B CTpOKy i/ =15. Tak Xxe Haxomum 3, 4, =18. Ilpn onpeneneHun
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3{1-13) CTAIKMBAEMCsl C AILTEPHATHBHON CHTyalMel, Tak Kak B CTpO-
Ke i = 13 3anonHeHo ABe KIETKM ¢ KoopAanHatamu i = 13, j=15n
i=13, j = 14. 3t0 3HAYUT, YTO M3 ABYX CyMM 18 + 78 = 96 n
18 + 23 =41 Hago B3ATh MMHMMaNbHYIO (41) 3anmcaTh B KOJIOHKY
35’ 1-iy MIPOTHB f = 13. B naHHOM clny4ae pacyeT Beaercs o ¢popmyne
3(1-p =min B_j, + Cy +)-

3anosHUB KNETKY i = 1, BUIUM, 4TO 3(,_)y =135, T.e. MUHUMANIb~
Hbl€ 3aTpaThl IpH MPSIMOM U OGpaTHOM cyeTe paBHbI. 3HAYMT, OUING-
KH 1IpM pacyere He ObLIO.

TexHonormyeckuii npouecc ¢ MMHUMAIbHON ceGeCTOUMOCTHIO
MIPOXOMIMT TOJILKO Y€pe3 Te COOBITHS, 11 KOTOPBIX BLINOMHAETCS yC-
JIOBHE

3u-p + 311 = Cos (12.6)

raoe
m .
Cy =) Cq(;-jy - min. (12.7)
i1

I Haulero rnpuMepa Takoi MyTb IIPOXOIUT uepe3 COOLITHUA
1—2—6—10~11—14-16.

3asaumn AR pemieHus

3anaua 12.3.

VcraHoBUTL Haubollee SKOHOMWYHBIA BapHaHT 3aroTOBKM ISt
IETANHU, ECJIN MMEETCS BO3MOXHOCTh NMPUMEHHTh CBapHYIO WM JIM-
TyI0 3arotoBky. ['onoBoit o6beM Bhinycka metaneit 500 wr. CpaBHn-
TeJIbHBIE NAHHbIE 110 3aTpaTaM NpuBeneHbl B Tabn. 12.4

Ta6ﬂuda 12.4
Hcxoonvie dannvie dan pacema
Llex
3aTparnl cBapou- | nuTei- MeXaHNYeCKui
HBLH HB | cpapHas | oTIMBKa

1. Marepnansl ocHOBHBIE, PYO./IUT. 30 41 - —
2. 3apaboTHas 11aTa ¢ HaYKCIIe- 15 13 18 13
HHSMM, pyO./1uT.
3. KocBeHHBIE pacxomsl, py6./1UT. 17 16 29 21
4. CneumanpHasi TEXHOJIOrHYecKas 5000 7000 - —
OCHAacTKa, py6./rox
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3anaua 12.4.

Koprnyc n3nenus MoxeTt ObITh U3rOTOBJIEH M3 KOBAHOW WMJIN LITaM-
NOBaHHOH 3arotoBKU. Orpenennt MMHNMAaJIbHOE KOJMYECTBO 3aro-
TOBOK, Ipy KOTOPOM 3KOHOMWYHO NPUMEHEHHE LUTAMIIOBAHHOMN 3a-
rotoBkU. MicxonHble ganHble rpuBeaeHb B Tabm. 12.5.

Tabauya 12.5
Hcxoonvie dannvie

3arparnt IMoxoska | Illtamnoska
1. Marepunansl OCHOBHBIE, PYO./LUT. 15,0 12,0
2. UsroTomneHue 3aroTOBKH, pyO./1uT. 23,0 5,0
3. Mexanwueckast o6paGoTtka, py6./iuT. 82,0 13,0
4. Pacxompl Ha CIEHUATIBHYIO TEXHOJIOTMYECKYIO —_ 14 400
OCHacTKy, py0./rox
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Tema 13. ,
Onpeaeaenne 3koHOMHUecKoro 3cpcpexta
OT NOBbIEHUSA NOKa3aTeAei KauecTBa NPOAYKUMM

Metoanueckue YKa3aHus

BennynHa romoBoro 3KOHOMMYECKOro 3¢ ¢deKkTa OT NoBLIIEHUS
rokasaTesieil KauecTBa u3zenusa B chepe moTpedaeHUs Oorpeneser-
cs no opmyine

D=(H, +E,-K)-v- (1, + E, - Ky, (13.1)

rae U, 1, — cebecronMocTb eANHULIbI paGOTH (3KCIUTyaTalliOHHEIE
MU3EPKKH), BLITIOJIHAEMON M3eIUEM, KOTOpPOE IIPUHSATO 3a 6a3y mis
CpaBHEHHSI BADUAHTOB, M M3JIEJIMEM C ITIOBLINICHHBIMH MOKA3aTeNIMHU
KayecTBa COOTBETCTBEHHO, py0.; K;, K, — KanuranbHble BIOXEHUS
(ueHa) noTpeOnTeNs, NCIOMNb3YIOLIEro H3iesine, KOTopoe MPHUHATO 3a
6asy mis cpaBHEHUS, M U3ZEJINE C MOBLILICHHBIMU MMOKA3aTe/ISIMU Ka-
YecTBa COOTBETCTBEHHO, pyb.; E, — HopmaTuBHBIN Ko3dbduumeHT
3KOHOMIYECKOH 3¢ PeKTHBHOCTH KaNUTAJIBHEIX BIIOXEHUH; y — KO-
3¢ nLMeHT, YYNTBIBAIOILIMI COOTHOLIEHUE TOKa3arejeil KauyecTBa
M3IENUs Ui OTpenesieHNs] ToxaecrBa 3¢d¢eKTa, onpenaensiercsa no
dbopmyie

y=(o-a'-B-8; . (13.2)

rae ® — ko3 uIneHT SKBUBAIEHTHOCTH MO TEXHUYECKHM I10Ka3a-
tensaM (rnapaMerpaM) 6a30BOTO M3AENUA M U3AEIHA C YIyYIIEHHBIMA
rnokasarensiMi; o' — Ko3(p(pUIMEHT, YYUTHIBAIOIIUI HOTIONHUTENb-
HEBIE TOTPeOUTENbCKHE CBOMCTBA M3IE/NS, OINpene/sieMble IKCIEPT-
HBIM MyTeM B 6ajiax, paccUMThIBaeTcs 1o ¢opmyne

M=

B,
o= (13.3)

2.Bs

i=1

-
—

rane bg, b, — oneHka B 6autax noTpeOUTENBCKUX CBOMCTB U3IENUi
6a30B0ro M ¢ YJIy4LIEHHBIMH M10KA3aTeNAMH (1IapaMeTpaMH) KayecTBa;
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B — K03¢hpHiMeHT, YUUTHIBAIONIMIA HANEXHOCTb U3E/INA B IKCIUIya-
TallNK, OTIpEnesaeTcs 1o (bopmyne

B=7 (13.4)
6

rae Ty, T,, — HapaGoTka Ha oTKa3 6a3oBoro 1 HoBoro (c 6osee BbICO-
KHMH 110Ka3aTeJIAMH Ka4eCTBa) U3neusl, 4; 8 — KoahPHuumeHT, yun-
THIBAIOILNIA CPOK CNyXObl U3neNus, onpenessercs 1no gopmysne
l/ts + E
/L———— (13.5)
l/t, +E,
€ fs ¥ 1, — COOTBETCTBEHHO CPOK CITyX0Obl 6a30BOro 11 HOBOTO U3ZIE-
JIMsl, TOA.
Koa¢dpuumeHT © paccynThIBaeTCa no cineaywoileii popmyine:
Wy

®0=— (13.6)
Wg

riae 0g, ®, — K03hHUIUEHTH! TEXHUUYECKOro YPOBHsI 6a30BOro usze-
U W n3aenus ¢ 6ojiee BHICOKMMHM TEXHHYECKMMM IIOKA3aTeNsIMH
(mapameTpamMM) KayecTBa, onpene/AloTcs no ¢opmyne

n n
ws =4 -K?, o,=>a- KF, 13.7)
i=1 i=1

rae a; — K03¢hGUUMEHT BECOMOCTH KaXIOro i-ro rnokasareis (napa-
MeTpa) KayecTBa (B cyMme BCe KOIGMGHMUMEHTB! paBHbI €AMHHULE);
K K} — 3HaueHue KaxI[oro i-ro rnokasareisi Kayecrsa 6a3oBoro
nsnenml 1 n3penus 6osee BbICOKOTO KayecTBa 10 OTHOLIEHMIO K M3-
IeJINI0, NIPUHATOMY 3a 3TaJIOH, olpeaeisercs no ¢opmyne
6 H

K$ _9"—, K} = ’;3 (13.8)
rae b%, bF, b7 — 3naueHMe KAXKIOTO i-To TIOKA3aTeNs KavyecTsa (Ma-
paMeTpa) cpaBHUBaeMbIX 6a30BOTO, YIYYIIEHHOTO M 3TAIOHHOIO U3-
Ji(3)17178

Ecnn conocraBnsAoTCs TOJIbKO M3MENUSl C TIOBHINIEHHBIMH Iapa-
MeTpaMu KayecTBa (HOBOe) ¥ M3MeJIus, PHHATHIE 3a 0a3y i CpaB-
HeHMs, To 3HayeHue K¥; onpenensiercs no dopmyne
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Ho_
K}' = b,?’ (13.9)
a K03 GHULUMEHT SKBUBAJIEHTHOCTH — 110 ¢opmyie
n
o= a K} (13.10)
i=1

Tunosas 3asaua c pewenuem

3anava 13.1.

PaspaboTaH 1 0CBO€H BHINYCK KOHAEHCATOPHOIO 3JIEKTPOHHOrO
BLICOKOKa4eCTBEHHOro Mmkpocpona MK3-15, npenHasgayeHHOro
IUISl UCTIOJNIb30BAaHUS B CTYIUSIX, T€aTpax, KOHUEPTHBIX 3a/1aX U OT-
KPBITHIX TIPOCTPAHCTBAX. '

B otinyue Oor paHee OCBOEHHOro M MNpHHATOro 3a 0asy mis
cpaBHeHnss MukpopoHa MKD-6 HoBbIiT MUKPODOH SABISETCS XO-
pOILIO 3alUMLICHHHIM OT [OMeX, 06pa3yIoIIMXCs NPU MCIOIb30Ba-
HHMH B pyKax UCMOJHHUTENEH, T.€. MAJIOBOCIIDHUMYUB K BUGpauuu,
yaapaM M BeTpOBHIM nomexam. HMcxomHble naHHbIE NpPHBENEHBI
B Tabn. 13.1—13.3.

Ta6auya 13.1
Texuuueckue napamempsi cpasHusaemslx uzoetuii

BennuyHa napameTpa
Tlapamerp BasoBoe Hosoe Nanenue-

n3nenme uinenne ITAJIOH
1. HomnHanpHslit Anana3ol yac- | 50—16 000 | 50—16 000 | 70—20 000
TOT, I'ix
2. HepaBHOMEPHOCTb B HOMHHA/Ib- 13+2,5 15£2,5 10+2,5
HOM JMana3oHe yacToT, xb
3. YyBcTBUTENLHOCTH HA YACTOTE 1,840,6 2,5%0,5 21+0,5
1000 I'u, MB/T1a
4. CpegHuit nepenag YyBCTBUTEIIb- 18 18 12
HoctH, b
5. YpoBeHb 3KBHBAJICHTHOCTH 3BY- 24 22 28
KOBOrO JaB/ICHHs, 06yCIOBIEHHO-
ro wrymamu, xb
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Tabnuya 13.2

Jonoanumenvuvie nompebumensckue noxazamesu xaiecmea

cpacrusaemolx uzdesuii

basoBoe usnenue Hosoe u3nenue
Tokasaresns Hamuuue (+) /| Ouenka, | Hamnuue (+) /|Ouenka,
orcyTcTBHe (-)| 6aL1oB | orcyrcTBMe (-) | GauioB
1. BeTpoBoCIIpHHMYMBOCTH + 50 + 50
2. BubpoBocnpHUMYHBOCTh + 30 + 50
3. YaapoBocnpHyMYKBOCTD + 20 + 50
4. TIpocToTa 3aMeHH MC- + 30 + 40
TOYHMKOB NMUTaHUS
HNToTO B, 130 b, 190
Tab6auya 13.3
Hcxodnvie dannvte dan pacuema
Hapenue
MNokazarenn
GazoBoe HOBOE
1. CebGecToMMOCTL EAMHNIIEI paGOTHI M3Neaus, pyo. 1370 1370
2. HapaboTtka M3mennd Ha OTKa3, 4 2500 2800
3. Lena n3genns, pyo. 12 000 15 000
4. HopmatiBHBI# KO3(DHUIHEHT 3DPEKTHBHOCTH 0,15 0,15
KaNUTaMBHBIX BAOXEHMIT noTpebuTeeM

Pewenue

13.1.1. Onpenenenne ko3pPUUEHTa TEXHUYECKOTO YPOBHS Ma-
paMeTpoB HoBoro u 6a3oBoro msaenui n KoaddunueHra Becomo-
ctn. Pacuer Bemercs nmo dopmyne (13.8) B TabnuuHo#t opme

(tabn. 13.4).

13.1.2. Onpenenenne K03¢hPNUUEHTOB TEXHHYECKOIO YPOBHA Oa-~
30BOTO g ¥ HOBOIO w, H3nenuii no dopmyne (13.7):
wg = 1,40 - 0,05 + 0,8 - 0,05 + 0,77 - 0,20 + 0,90 - 0,30 + 1,50 x
x 0,10 + 1,17 - 0,30 = 1,035;

o, = 1,40 - 0,05 + 0,8 - 0,05 + 0,66 - 0,20 + 1,25 - 0,30 + 1,50 x
x 0,10 + 1,27 - 0,30 = 1,148.
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Tabauya 13.4
Pacyem xosgpgpuyuenmos mexnuiecxozo ypoeua
u 6ecomMocmu napamempoe u3oeauii

OTtHOocUTeNbHAs BENUYUHA
. TnapaMeTpa KoapduuueHr
Mapawetp BazoBoe Hosoe BECOMOCTH
usgenue u3nenue

1.1. HiokHuit npesesn 4yacToT 1,40 1,40 0,05
1.2. Bepxuuit npesen yactoT 0,80 0,80 0,05
2. HepaBHOMEPHOCTH B HOMHHAJIB- :
HOM [Hana3oHe 4YacToT 0,77 0,66 0,20
3. YyBCTBUTEIBHOCTD HA 4aCTOTE
100 I' _ 0,90 1,25 0,30
4, CpegHuii mepenajn YyBCTBHTEIb-
HOCTH 1,50 1,50 0,10
5. YpoBeHb 3KBUBaJICHTHOCTH 3BY-
KOBOTO JaBJICHUS 1,17 1,27 0,30

HTtoro - - 1,00

13.1.3. Onpenenenne ko3¢ puMeHTa SKBUBAJIEHTHOCTH 110 ¢op-
Mmyze (13.6):

_ 1,148

W= —

=1,109.
1,035 109

13.1.4. Onpenenenne ko3¢ puHeHTa, YYNTHIBAIOIIETO MOBLIILIE-
HMe HaeXHOCTN n3peans 1o ¢opmyne (13.4):

2800
=_— =1,120.
B 2500 .

13.1.5. Onpenenenune ko3dbdunnenTa, yYNTHIBAIOLIETO TOMONIHU-
TeJibHble MOTPEOUTENLCKHME MOKa3aTelln KayecTBa usznesnns no gop-
myae (13.3):

190
=__ =1,462.
* " 130

13.1.6. Onpenenenne ko3dppuieHTa, YIUTHIBAIOLIETO MOBLILIE-

HHe KavecTBa u3nenus no dopmyie (13.2):

y=1,109-1,120-1,462 =13816.
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13.1.7. OnpeneneHne BeINYMHbBI TOZOBOTO 3KOHOMUYECKOTO 3¢-
(dekTa oT noTpeGaeHNs U3nenUa ¢ Gonee BHICOKUMH NOKA3aTeNAMH
KayecTBa (TeXHHYECKHMM MapameTpaMn) no ¢opmyne (13.1):

9 = (1370 + 0,15 - 12 000) 1,816 - (1370 + 0,15 - 15 000) =
= 3170 - 1,816 - 3620 = 2 137 py6.

3aAaum AAR peleHms

3apaua 13.2.

PazpabGoTaHHnblit YHMBEpCABbHBIA HU(POBOIT BOJILTMETP 3aMEHS-
€T cepriiHO BbINycKaeMblit BoJibTMeTp B7-18. HoBbIM BONBTMETPOM,
B OTJINYME OT BojbTMETpa B7-18, MOXHO TpPOM3BOAUTL M3MEpEHHE
MTHOBEHHOTO 3HaY€HHUs1 BXONHOIO HAMpPSKEHHUA B peXXMMe «BHIOOD-
Ka — 3arfoJIHEHHe» M OCYLIECTBIISTH Bbliadyy HH(GOpMalM¥ Ha KOH-
TPOJILHBIA NMYHKT.

TTockonbky pa3spaboraHHBL MTPHOOP MO OCHOBHBIM TEXHHYECKUM
10Ka3aTesAM NPEBOCXOANT Npubop, MPUHATHIA 3a 6a3y s cpaBHe-
Hus; To g obecreYeHusl CONOCTaBMMOCTH BApMAHTOB HEOOXOXHMO
paccyuTaTh KO3(PGHULIUEHT 3KBMBAJIEHTHOCTH 110 TEXHHYECKUM Ma-
pamerpam. McxonHble naHHbie 11 pacyera koadduineHra 3KBUBa-
JIEHTHOCTH NipnBeneHbl B Tabn. 13.5, rpadsl 5 u 6, 3anoiHsm0TCA 110
XOLy pacyeTa.

OrnpenennuTh rolOBOi 3KOHOMHYECKHI 3DDEKT OT HUCIOIb30BA-
HHUSl YHMBEpCaJIbHOTO Ln(poBOro BOJBTMETPa (MCXOAHHIE NaHHbIE
npuBeneHsl B Tabn. 13.6.)

3anaua 13.3.

OCBOEH BHINYCK ABTOMarn3MpOBaHHOIO U3MepuUTeNs 10OpOTHO-
CTH, KOTOPbIH NOJDKEH 3aMEHWTb CEPUHHO BbITyCKaeMblil U3MEpU-
Tenb nobporHoctH E4-7A, npuHATH 33 6a3dy 1yisi cpaBHEHHUS NpPH
pacyeTe rogoBoOro 3KoHoMuyeckoro g dexra.

KOHCTPYKTHBHO HOBbIii HM3MEpHTEb AOOPOTHOCTH BHIIOJHEH
B kopiyce «Hanen-75» ¢ rabaputHbiMi pazMepamu 160 x 308 x 304 mM.
broyHast KOHCTPYKLMS, CBOOOMHBIA AOCTYT K PEryJTHMPOBOYHLIM 3Jie-
MEHTaM 06eCTIeYMBAIOT BLICOKYIO TEXHOJIOTMMHOCTh HAaCTPOMKH M pery-
JINPOBKH.

ITockonbKy pa3paGoTaHHBIH MPHOOP 1O OCHOBHBIM TEXHUUYECKUM
rapaMeTpaM NpeBOCXOOUT NMPHUOOP, MPHUHATHINA 3a 0asy s CpaBHEHUS,
TO U151 00ECTIeYeHHS COTIOCTABUMOCTH BAPMAHTOB HEOOXOMMMO paccyu-
Tarh KO3(hdHIIMEHT 3KBUBAICHTHOCTH IO TEXHHYECKUM TlapaMeTpaM.
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HcxonHble naHHHE Ut pacyera KoadpdulimeHTa 3KBHBAJIEHTHOCTH
npuBeAeHH B Tabn. 13.7, rpadul 5, 6 3aM0NHAIOTCSA 110 XO4Y pacyeTa.

Tabauya 13.6

Hcxoduvie dannvie 0an pacuemna

IMputbop
IMokasarens

6Ga3oBblit | HOBBINH
1. FonoBule 3KCTUTYaTAUMOHHbIE M3AEPXKHM norpedbu- | 16 800 | 20 700
Tes (U, Uy), pyb.
2. Hapa6otka na orxas (Tg, T,), 4 1000 1200
3. Cpok ciayx0nbl nsgenus (fs, 1), JeT 4 5
4. HopmatuBHslit Ko3pdHLIMEHT 3KOHOMHUYECKOH 0,15 0,15
adbdextusHOCTH (E,)
5. KanutanonnoxeHns norpebuTens U3aeInii 54 000 | 63 000
(Kly KZ)» pyﬁ- -

Tabauya 13.7
Texnuveckue napamempot CpasHusaeMuix usdeaui

BenuunHa napaMeTpa Koaddu- OTHOCH- Koaddu-
HaumeHoBanue LIMEHT Be- 3“;:“0: LIAEHT 3K-
napameTpa BazoBrit | Hosstit ipu6op | comoctn, | SHAICHHE | oo enT-
npu6op E4-7A «EHom™» a; napamer-| - o
' pa, K} ’
1 2 3 4 5 6
1. Ouanaszon | 5-10°-25| 5107 -60 0,3
yacToT, M1
2. IMorpew- +1 +0,5 0,3
HOCTb yCTa-
HOBKM 4acToOT,
%
3. IIpenens 5—-1000 5—-1000 0,2
W3MEPEHHS
10OpOTHOCTH,
en.
4. Morpemw- +(4—-12) +(4—12) 0,2
HOCTb M3MeE-
peHus 106-
poTHOCTH, %
Hrtoro - _ 1,0 z
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Onpenenuts roxoBoi 3KOHOMHYECKHi 3(deKT OT MCNOoJb30Ba-
HMS1 aBTOMAaTU3UPOBAHHOIO M3MEPHUTENS JOOPOTHOCTH CPEIHHMX Yac-
TOT (MCXONHLIE AaHHbIE NpHBeAeHHI B Tabj. 13.8).

Hcxoonvte 0annvie 0aa pacuema

Tabauya 13.8

Bba3zosblit Hosnlii
Moxazarens npubop nipuop
E4-7A «EHOT»
1. T'onoBBIE 3KCIUTYyaTalIMOHHBIE U3XEPXKKHU 110~ 16 700 19 500
tpedurend (U,, U,), pyb.
2. Hapa6otka Ha otkas (75, 7,), 4 1200 1500
3. HopMmatusHbiit KO3DOHULIIMEHT IKOHOMUYE- 0,15 0,15
ckoit appexrusHoctH (E,)
4. KanuTajoBaoXeHNs MOTpebUTENd U3LCHMit 35000 40 000
(Kla KZ)’ Py6~
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Tema 14. Pacuer 1 aHaAu3
abCOAIOTHOrO M OTHOCUTEALHOTO pa3mepa Gpaka
‘ M notepb OT Opaka

MeTtoanueckue ykasaHusa

MeTtonnyeckue ykazaHusl TIpUBOOATCS 10 XOAY peLIeHMs 3anay.

Tunoesle 3aaaum peuieHuamu

3apaua 14.1.

Hpoun3soacTBeHHass ceGECTOMMOCTL BaJIOBO¥M (TOBapHO¥M) mpo-
nykiuu npeanpusitua — 200 man py6.; ce6eCTOMMOCTb TOTHOCTHIO
3a0pakKOBaHHOM NPOAYKUNK — 15 MIIH pyO0.; 3aTpaThl HA YCTpaHEHHE
nedexToB 1Mo UcnpasuMoMy 6paky — 2 MJIH py6.; CTOUMOCTD peau-
30BaHHOM NPOAYKUMK C HEMCIIPABUMBIM OpaKOM IO LieHe UCIOIb30-
BaHMs — 1,5 MiH py6.; cyMMa, yaepXaHHas ¢ Jull — BHHOBHHKOB
6paxa, 3 MJTH py6.; CTOMMOCTD TUIaHUPYEMBIX IIOTEPH OT 3a0PAKOBaH-
HO# mpomyKuun — 4 MAH py6.

Onpenenuts aGCOMOTHLIN 1 OTHOCUTENBHBIN pa3Mep Gpaka, abco-
JIOTHBIA ¥ OTHOCHTENbHBII pa3Mep NOTEPs OT Opaka, a Takke ¢akTu-
YyecKoe OTKJIOHEHME INOTeph OT OGpaka IO CPaBHEHHMIO ¢ IUIaHOBBIMHU.

Pewenue
14.1.1. Onpenenenne aGcomoTHOrO pasmepa Opaka:
b, =15 + 2 = 17 min py6.
14.1.2. Onpenenenne abGCoOMOTHO pa3Mepa NMoTeps OT Opaka:
b, ,=17-1,5-3= 12,5 mau py®.
14.1.3. OnpeneneHrie OTHOCHTENBHOTO pa3Mepa Gpaka:

17
B, =—— -100=8,5 %.
0 =5pp 100=85%

14.1.4. OnpeneneHne OTHOCHTEILHOTO pa3Mepa NoTeps OT Gpaka:

12
B, . =2—0’(5) 1100 = 6,25 %.
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14.1.5. Onpenenenue pakTMiecKNX noTeps OT Gpaka MO CpaBHe-
HHUIO C TUIAaHOBBIMM:

By = !-27;5—9 =3,] pa3a.

dakTuyeckue norepu oT Gpaka NpeBLICHAM IUTaHOBbIE B 3,1 pa3a.

14.1.6. OnpeneneHure 3KOHOMKM 3aTpat Ha 1 % cHmxeHus Gpaxa:

3anaua 14.2.

OnpeaenuTts yoeAbHBIA BeC HENOOPOKAYECTBEHHOH NpPOAYKUHH,
oTrpyXeHHo# norpeéurenam. B 2002 r. o6ummit o6beM BhIITyCKa HU3-
neamit cocrasma N = 3600 ., a B 2003 r. N = 4000 wt. Mcxonubie
JaHHbIe 10 AedeKTaM IpeicTaBleHs! B Taba. 14.1.

Tabauya 14.1
Koauuecmeo u codepwcanue pexnamayuii

KonuyecTBo AedeKTHBIX

Bun nedexra M3IENnit, 1T,
2002 r. 2003 r.
1. HenoGpokauecTBeHHast cOOpKa M3AEIUIt 104 30
2. TTonoMKa OTAEABHBIX ACTANCH M3AECANA:
110 BUHE 3aBOAA-U3rOTOBUTENA - 76 20
10 BUHE TPaHCIOPTHHIX OpraHu3aLuit 6 10
3. JedexTsl BHELHETO BUAA M3ICIHIL:
MO BHMHE 3aBOAa-HU3rOTOBUTENI 52 24
M0 BHHE TPaHCHOPTHBIX OpraHu3arit 4 6

PexnaMalmu SIBJISIIOTCS. BAXHBIM HCTOYHHMKOM MH(OpMALIMK O Ka-
YyecTBEe H3NENM, BHITyCKaeMbIX mpeanpusaTtHeM. Ha ocHoBe maHHBIX
peKjlaMaliiii MOXHO BHISIBUTH TEHACHIIMIO YIYYIUEHUS WM YXyaule-
HUSA KayecTBa NPOXYKLHH, ONPEAETUTb YAEAbHBIN BeC HENOOpOKaye-
CTBEHHOM IPOAYKIMH, OTTPYXXEHHO! NOTpeOUTE M.

Pewenue

14.2.1. Onpenenenue o6bema HenoOpoKayeCTBEe HHOM NPOIAYKLIMH,
BHINYLLIEHHOM 1O BHHE 3aBOJA-HU3rOTOBUTES:
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N2 = 104 + 76 + 52 = 232 wr,;
N33 =30 + 20 + 24 = 74 wr.

14.2.2. Onpenenenne CHIDKEHUSI 00beMa BBHIIIyCKa HenoGpokaye-
CTBEHHOI NMPOAYKUMM 3aBOAOM-H3IOTOBUTENEM

N2 93
86 =W =ﬁ =3,1 pa3a

14.2.3. OnpenenexHne KOJMHYECTBA HEeNOOpPOKAYECTBEHHBIX H3lie-
Nui 10 BUHE TPAHCIIOPTHBIX OpraHU3aLMA: -

NP2 -6+ 4=10mr,;
NZ%3 =10 + 6 = 16 .

14.2.4. Onpenenenne M3MeHeHUs yAeNbHOTO Beca Henobpokaye-
CTBEHHOH NMpOoAYKUMH B 061IeM 0ObeMe NPOU3BOLCTBA:
B 2002 r.
104+76+6+52+4
3600
M3 HMX II0 BUHe 3apopa-usrorosurens — 6,44 % (232 : 3600 - 100),

MO BHHE TPAaHCIOPTHHIX oprauusauuit — 0,28 % (10 : 3600 - 100);
B 2003 r.

Vv, = 100 = 6,72 %,

30+20+10+24 + 6
Y, 2000 100 = 2,25 %,

M3 HHUX II0 BUHE 3aBoaa-usrorosurens — 1,85 % (74 : 4000 - 100), no
BHHE TPaHCIOPTHHIX opraHu3auuit — 0,4 % (16 : 4000 - 100).

Takum 06pa3oM, U3 pacyeTa BUAHO, YTO 3aBOAOM-H3TOTOBUTENEM
npojenaHa 3HayuTeabHasA paboTa Mo yJayqllIeHHI0 KayecTBa IpOAyK-
LMK, YienbHblii BeC Heno6GpOKaYeCTBEHHOH NPOAYKUMH CHH3WICS
¢ 6,44 % B 2002 r. 1o 1,85 % B 2003 r., 2 BOT 10 BUHE TPAHCIIOPTHBIX
OpraHMu3aLMil Mpomn3oLleN pocT o0beMa NMPOAYKIIMH, HMEIONIEH ae-
tdexTnr, — ¢ 0,28 % B 2002 1. 10 0,4 % B 2003 r. CaenosarensHo,
TPaHCIIOPTHBEIM OPFaHU3aLUSM AOJDKHBI ObITH NMPEIBbSBICHbI CEPbe3-
Hble IIPETEH3HH, BIUIOTH 10 NPHMEHEHHA CAaHKIHil MaTepHaJbHOTO
XapakTepa.
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3asaum AAs pellienus

3anaua 14.3.

CebGecTonMOCTb BaJIOBOi MPOAYKIIMH TI0 LIEXY 33 MECSILL COCTAaBIIA-
et 180 MaH py6., MOTepH Ha MOJHOCTBIO 3a6PaKOBaHHYIO TIPOAYKLIMIO
cocraasioT 20 MaH py6., 3aTpaThl Ha UCTIpaBlieHne Gpaka — 8 MiH
py0., cymMMa, yaepXaHHasi C BAHOBHMKOB 6paKa 3a 3TOT Mepuon, —
S MiH py6. Onpenenutsh NMPOLEHT NMOTEPb OT Opaka IPOAYKLUMM 33
MecCsIL.

3anava 14.4.

Ce6ecTOMMOCTE OKOHYATENILHO 3a0paKOBaHHOM MPOAYKLMM 32
OTYETHBII rox cocrasuna 140 MiH pybd.

Pacxons! MO UCIIpaBIEHUIO Opaka COCTaBUIHN: &) CTOMMOCTb OC-
HOBHBIX MaTepuajioB — 4 MIH py0.; 6) 3apruiaTa NPOM3BOANCTBEH -
HBIX paboyux — 7 MJIH pYy6.; B) LieXOBbI€ pacxonsl — 11,5 MiH pyo.;
r) obue3aBoackue pacxogsl — 2,5 MiIH py6. Utoro pacxomoB —
25 MiH pyo.

CroumMocTh Gpaka IO lieHe MCIIONb30BaHMA paBHa 20 MJIH pyo.;
CyMMa yaepxaHuit ¢ paboynx — BUHOBHHKOB Opaka — 5 MiH py6.;
CyMMa TIpeTeH3Mii, B3bICKaHHAsA C ITOCTABIIMKOB 3a IIOCTABKY Heno6-
pOKaueCTBEHHBIX MaTepHaloB, — 6 MJIH py6. Banosas nponykims ro
IIPOM3BONCTBEHHO# cebecronmoctt — 6900 MiH py6.

Onpenenurs cymMmy (aGCOJIIOTHBIN pa3Mep) ToTepb OT Opaka M
MPOLEHT (OTHOCHTENbHBIA pa3Mep) NOTeps OT Gpaka.
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Tema 15. IKoHOMMUYECKas OLIeHKA
pa6oTbi no ceprudrkaumm NPoAyKumnH,
YCAYT M CUCTEM KauecTBa

Mertoanueckune ykazaumus

HecmoTpss Ha 3HauMTeNbHBbIM KOHeyHbIH 3¢dexT, nposenexHune
pa6oT 1o cepruduKanKuK NPOAYKLMH TpebyeT onpeneneHHbIX 3aTparT.
B cooTBeTCTBMM C 3aKOHOM O CepTH¢hHKAUMM NPOAYKUHH H YCIYyTr
oruiata pa6or 1o 06s3aTeNbHOi cepTHU(hHUKALMKH KOHKPETHOH Mpo-
IYKUMH TIPOU3BOAUTCS 3asBUTENEM (TIpeANPUATHEM, OpraHU3alnei,
du3nyeckuM IULIOM, OOPaTHBLIMMCS C 3a5BKOI Ha TIPOBEEHUE CO-
OTBETCTBYIOHIMX paboT) 32 CYET COOCTBEHHBIX CPEACTB (KpOMe ciyda-
€B, Koraa prHaHCHPOBaHKE OCYLIECTBIISIETCS U3 rocOiomKera), npu-
YeM CyMMa CpelCTB, M3pacXONOBaHHBIX 3asIBUTENIEM Ha NPOBEACHUE
cepruduKalmm, OTHOCUTCS Ha ceGecTOMMOCTD cepTUdHIIMPOBAHHOM
NpOnYKItHH (YCIyT).

C Ipyroil CTOPOHBI, BAXHBIM 3JIEMEHTOM B YCJIOBMSIX PHIHOYHOM
3KOHOMMKM CTAaHOBHUTCS BONpOC (hrHAHCUPOBAHUS OPraHOB IO CEPTH-
dukaimn (OC) u ucnbrratenbHbIx Jadopatopuit (MUJI). Iosromy omnpe-
IeJleHHe CTOMMOCTH paboT MmO CepTUhUKALIMU SBASETCA aKTyaJlbHOM
3aayeil Kak Ui 3asBUTENs, TaK ¥ U1 OPTaHOB 110 CepTH(RUKALINM.

I1pu o6g3aTenbHOM cepTdUKALMKM TPOAYKUMH OTUIaTe MOAJIeXaT:

a) pabotsl, senonHAeMble OC, cBsI3aHHbBIE C 3KCNIEPTH30H JOKY-
MEHTOB, NMPUHATHEM DPELIEHHH IO opraHusauuMu pabort, ogopmie-
HHUIO ceprrduKata COOTBETCTBUS;

6) paGOThI, CBSI3aHHBIE C MCNIBITAHHEM NPORYKLIMH;

B) cepTudHKaIUg CHCTEM KayecTBa (IPOM3BOACTBA), €CAM OHA
MpeyCMOTPEHA cXeMoii cepTuduKaliuy MPORYKUMH,;

I) MHCTIEKIIMOHHEIN KOHTPO/Ib 32 COOTBETCTBHEM CEPTUDHIIMPO-
BaHHOM NpPOAYKIIUK TpeGOBaHUAM HOPMATHUBHBIX fokyMeHTOB (H);

1) TMIIEH3MH HA TIPUMEHEHHME 3HaKa COOTBETCTBUS.

Orutata Bcex pa6Got 1o cepTHhHKalHKA OCHOBBIBAETCS Ha CIexyl0-
ILAX NPHHINIIAX:

a) YPOBEHB peHTabeILHOCTH paboT o 06s13aTeNbHOI cepTHdHKa-
LMK He NOJDKEH MpeBhilliaTh 35 %;

6) mpu6bsIL OT paGoT Mo 06s3aTeNbHOM cepTH(hUKALME, OCTal0-
masics B pacniopsokenmu OC u U1, nomkHa MCnoib30BaThCA Ha e
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COBEPLLUEHCTBOBAHUS M Pa3BUTUSI HOPMATUBHO-TEXHUYECKONH U UCTIBI-
TaTeAbHOM 6a3bl, a TAKKE Ha 0OYYEHHE CIICLIMAINCTOB.

CrouMOCTbh TIepBOHAYANbHON cepTHdHKALMK OIpenenseTcs Io
dopmyne
C = coc + Cm, (15.1)

rae Cyy; — CTOMMOCTb MCIIBITAHMI NPOMYKLIMK B aKKPeAUTOBAaHHOM
HCIIBITATENbHOM nabopaTtopun, py6.; Coc — cromMmocTb pabot (yc-
nyr), nposoauMbix OC npu 0653aTenbHOM cepTrdnKaliiy KOHKpET-
HOH mpoaykKuum (yCJIyr), MOXeET ObITh BhIpaXeHa B BUOE OOIIeil 3a-
sucuMoctu Coc =f(foci, I, Ky, Ky, P,) u onpenenena no gpopmyne

K, +K P
Coc =toci 3|1+ =122 |1 4 K 15.2
oc =Toci c( * 100 J( +100} (15.2)

IAe Ioc; — TPYAOEMKOCTb 00s13aTeIbHOM cepTuduKalMi KOHKPETHON
MPOAYKLMHK O i-# cxeme cepTHdUKAUMKU, YeN.-OH.; 3, — CpenHss
IHEeBHas CTaBKa crienuanucta, pyo.; K; — HopmaTis HauncieHmit Ha
3apaboTHYIO IUIATy, YCTAHOBJICHHBIN NEHCTBYIOLMM 3aKOHOZATE b~
ctBoM; K, — mpoueHT HakiaaHbiX pacxonos; P, — ypoBeHb peHTa-
6enbHOCTH, %.

N3 npuBeneHHOT0 COOTHOLUIEHUS CIIEAYeT, YTO CTOMMOCTb BCei
paGoTHI, BHITIOJIHAEMOI OpraHoM No cepTrudukauuu, B 60nbLL0I cTe-
MEHM 3aBUCHUT OT TPYAOEMKOCTH OTAENBbHBIX BUIOB paboT U cpenHeit
JIHEBHOM Tapu(HOH CTaBKH CNIELHATHCTOB.

B ofiieM ciryyae cymMMapHbIe 3aTpaThl 3asiBUTENS Ha cepTUdHKa-
LIMI0 KOHKpeTHO# npoaykiuu (yeayr) C onpenensiorcs no hpopMyne

n m
C= COC + C06 + Cm + CCK +2Cm + ZCMCKj + Cpc + CB’ (15.3)
. i=1 j=1

rae C,g — cToMMOCTb 06pa3uos (1o ¢akry), OToGpaHHBIX UL CEpTH-
(uKalMOHHBIX MCIbITaHU# (paspywialommxcs), pyb.; Co — crom-
MOCTb cepTudmnKauuu (o Gakry) CHCTEMBI KayecTsa (IPOM3BOACTBA),
pyb.; C,x; — CTOMMOCTb OXHOMH NPOBEPKH, NIPOBOAMMOI B paMKaX UH-
CIEKLIHOHHOTO KOHTPOJIA 3a COOTBETCTBHEM CEPTH(PHUIIHMPOBAHHOM
- B 06A3aTeJILHOM TIOpsiiKe NMpoAyKuuK (yciyr) TpeboBaHMSAM HayYHOMI
nokymenranyn (H), py6.; n — 4KCIIO NMPOBEPOK, NIPEIYCMOTPEHHBIX
MPOrpaMMOil MHCIIEKHHMOHHOIO KOHTPOJISi 3a CepTHUhOHIIMPOBAHHOMN
npoxykumeid; C,..; — CTOMMOCTb OQHOM NPOBEPKH, MPOBOAUMOM
B PaMKaX MHCIIEKIIMOHHOIO KOHTPOJIA 32 COOTBETCTBHEM CepTUDHIIH-
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POBaHHOM CHCTEMBI KauecTBa (ITpon3BoacTBa) TpeGosannam HI, pyo.;
m — YHKCJIO NPOBEPOK COOTBETCTBUS CEPTHOHULMPOBAHHON CHCTEMBI
KayecTBa (Mpou3BoacTea) TpeboBannam HJI, mpeaycMOTpeHHBIX cxe-
MO# HMHCIIEKLMOHHOrO KOHTpoisi; C,. — pacxoibl Ha YNAaKOBKY M
TPaHCIIOPTHUPOBKY 06pa3uoB (1o (axTy) K MECTY MCIbITaHMHA, pyo.;
C, — CTOMMOCTb paboT, BBHITIONHSIEMBIX IIpK 00s13aTeNnbHON cepTudu-
Kall¥ BBO3MMOI IIPOMyKUIMK, pyO.

B 3aBHCHMOCTH OT KOHKPETHOM cHTyauuu B HOpMyay Uil pacye-
Ta CTOMMOCTH pabGoT mo ceprudmuKauMK BKIIOYAIOTCS TOABLKO 371€-
MEHTBI, COOTBETCTBYIOLIHE COCTAaBY (PAaKTHYECKHU NMPOBOAUMBIX paboT.

CToMMOCTb MHCNEKUMOHHOro KoHtponsa C,, 3a COOTBETCTBHEM
cepTnduIIMpoBaHHOI npoxykuunn (ycayr) Tpeboanusm HJI onpene-
sigercs o Ghopmyiie

n
Cux =Caz + 2.Cuni +Cym> (15.9)
izl

rae C,; — cToMMOCTb paboT 1o C60pY ¥ aHAIM3Y JaHHBIX O KayecTBe
cepTuduUMPOBaHHO#N NpoayKuuu (ycmyr), py6.; C, ; — CTOMMOCTD
OIIHOI TIPOBEPKH, NMPOBENEHHOM B paMKaXx MHCIEKIHOHHOIO KOH-
TpOAs, py6.; # — YHC/IO IIPOBEPOK, NMPOBEAEHHBIX B pAMKaX MHCIIEK-
LIMOHHOTO KOHTPOJIS B TEHEHHE CPOKa NeHCTBHS cepTduKaTa COOT-
BercTBUs; Cy, — CTOMMOCTb Pa3pabOTKM KOPPEKTHPYIOLIMX MEpO-
NpUATHH, pY6.

CTouMOoCTb 06513aTeIbHOM cepTdhHKALNUN BBO3UMOIN MPOAYKLIHH
C, onpenensercst no dbopmyie

5 K; +K P,
Cs =(Z;fgi)3c(l+__lloo 2)(14-100) ZC"/ Oy, (15.5)

J=

rae ty; — TPYAOEMKOCTb BHIIIOJIHEHHS paboThl IpH 06A3aTENbHOM
cepTiduKay BBO3UMOIN NMPOAYKIIMH, YeJl.-IH.; 1 — YKUCIO padorT,
sbinonHsembix OC mpu o6s3aTenbHON cepTUdMKaLMKM BBOSUMOM
npoayxkuuu; C,; — HOpMaTHB OIUIaTH j-# paboTsl, mposoaumoit OC
npn v6sA3aTeNIbHOM cepTHdHUKAlUM BBO3MMON TNponyKuUMH, pyo.;
— (akTryeckuii 06beM j-i paGOTHI, BHIMONHEHHOH NpH 00A3a-
Te]leOPl ceprudukany BBO3MMON NMPOAYKIHH; m — YKUCIAO BHAOB
paboT, BHINOJMHSEMBIX IIPH 00SA3aTeAbHONH cepTHdHKALMH BBO3U-
MO# NIPOAYKLMH.
Ecyiu cyniecTByeT HECKOIbKO BapHAHTOB CEPTUDHUKALIMM TTPOTYK-
LMK, BHIOOP IIPOU3BOAMNTCSA C IIOMONIBLIO CBOAHOTO IIapaMeTPUYECKO-
rO MHOEKCa, KOTOPLIil paccUMThHIBaeTCs N0 craeayomeil dopMmyine:
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‘M, =Z":(a.- -b), (15.6)
i=1

rae n — ob1iee YMCJ10 MapaMeTPOB OLIEHKM BAPHAHTA; a; — YAEJIbHBIH
BEC i-TO InapaMeTpa B UX 0OLIeM yuche; b; — OUEHKA BEIMYKUHBI i-TO
napamerpa.

Tunosble 3aAaun C pellieHnem

3apaua 15.1.

Tpynoemkocts KoHKpeTHOi paGotst OC c yuetom UK 15 =12
4eJI.-AH.; CPEAHAA NHEBHAS CTaBKa crienuanucrta 3, = 250 py6.; Hop-
MaTHB HayMCJIeHUWH Ha 3apaGOTHYIO IJIaTy, YCTAHOBJIEHHBINH NeiCT-
BYIOIIMM 3aKoHozatenbcTBoM, K =39,5 %; npoueHT HakiagHbIX
pacxonoB K, = 200 %; yposeun peHrtabensHoctu P, = 35 %; crom-
MOCTb CepTH(HKAIMOHHEIX MCIBITAHMI M3AENHUS B aKKPeAMTOBAH-
HOI ucnbiTatensHOIM naGoparopun Cyyy = 45 000 py6.

B 0611ry10 cTouMocTb pa6oT no cepTiduUKauu MPOAYKUMH, IPEAb-
sienssemoit OC, He BKIIIOYAIOTCS CTOMMOCTb 00pa3iia M3JeNnsl, pacxo-
Ibl HA YTIAKOBKY M TPAHCIIOPTUPOBKY K MECTY HCIILITAHHMSA, APYTHE 3a-
TPaThl, TaK KaK 3TH paboTHl NMPOBOASTCH CAMHM 3aBOJIOM.

Onpenenutb CTOMMOCTb cepTMhHKALMK H3NENHUS Ha TpeAnpH-
' ITHM, TIPOM3BeNeHHOM 1o cxeme cepridukamuu Ne 7 (McnbitaHue
THIIA).

Pewenue

15.1.1. Onpenenenue crommoct pa6ot, mposoauMmbix OC (pac-
yer npoussoautca no dopmyne (15.2):

39,5 + 200 35
1+ =—|=137 .
100 )( + ) 50 py6

100
15.1.2. OnpeneneHne CTOMMOCTH TIEPBOHAYAIbHON cepThdHKa-
unu npoaykuuu. Pacyer npoussoaurcs no popmyne (15.1):

C =13 750 + 45 000 = 58 750 py6.

3apaua 15.2. ‘

C yyeToM cepuifHOTO XapakTepa INpPOM3BOACTBA M3aenus A NpH
cepTHdUKAIMY 1ie1ecO00pa3HO BeIOpaTh cxeMy ceprudukammu Ne 3a
(AUcrpiTaHnst THIIA. AHAQJIW3 COCTOSIHMS TpoM3BoacTBa. Mcnbrranus
00pa3loB, B3SITHIX Y U3roToBuTens). IIpu moaoXuTeNbHBIX pe3ybTa-

Coc =12.250(1+
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Tax MepBOoHayanbHOl ceprndukanun OC BbimaeT 3aBoay ceprudukar
cootBercTBus Ha Tpy roaa. UK 3a cepruduiinposaHHoil npoayKuuei
YCTaHABJIMBAETCA 2 pa3a B rof KOMHCCHEI KCIIEPTOB B COCTaBe 2 yeJl.
TpynoeMkocTs paboT 1o cO0pY ¥ aHATKU3Y JaHHBIX O KaYeCTBE CEPTH-
duumpoBanHoi mnponyKuum coctasiasieT f, = 10 yen.-agu. CpenHsas
aHeBHas cTaBka crnietmamucra OC 3, = 250 py6. HopmaTuB HauncieHuit
Ha 3apabotHylo mwiary K; = 39,5 %. Haknagnbie pacxonsl K, = 200 %.
YposeHs pentabensHoct Py = 35 %. CrommocTb cepTHOULMPOBaH-
HBIX YICTIbITaHMI H3eNUsl A B aKKPETUTOBaHHOM HCTIBITaTEeNILHOM Jia-
6oparopun Cpy; = 50 000 py6. CroumocTb paGoT KOPPEKTHUPYIOLLHX
meponpusituit C,, = 0.

B o0uyio ctomMocTb paboT no - cepTh¢hHUKALMK NPOAYKIIUKA He
BKJIIOYAIOTCS CTOMMOCTb 0Gpa3lioB, OTOOpaHHBIX ISl MCIBITAHHUIMA,
a TaKKe pacxonbl MO X YNMAKOBKE M TPAHCIIOPTHPOBKE K MECTY HC-
NBITAHUM, TaK KaK 3TH paboThl IPOBOAATCS CAMMM 3aBOAOM.

" OmnpenennuTb CTOMMOCTb MEPBOHAYANIBLHOM cepTHdMKanuK H3Le-
nus A (He pa3pyllalonIerocs) 1 nHcnexunonHoro koutpoius (MK) sa
MpOayKLMEH 3aBosa.

Pewenue

15.2.1. Onpenenenne prnéemxocm UK 3a cocTosiHHeM cepTH-
bHIHPOBaHHOI NPOAYKUMH:

tx=0B-2-1)-2=10 yen.-gH.
15.2.2. Onpenenenne 0O6IEeld TPYROEMKOCTH M1 00fA3aTeNbHOM
ceprudukaunn UK Kauecrsa npoaykuuu:
toc =ty T 4, =10 + 10 = 20 yen.-au.

15.2.3. Onpenenenne croumoct pabor, nposoaumeix OC. Pac-
yet npoussoautcs no dopmyne (15.2):

395+ 200Y(. 35
Coc =20-250 (14322220031 . 353 _ 29920 pys.
oc (+ 100 )( +100) 920 pyo

15.2.4. Onpenenenne CTOMMOCTH IEPBOHAYANbHOM CepTH(hHKA-
MK npoaykumu. Pacyer npoussoaurca no dopmyne (15.1): '

C =22 920 + 50 000 = 72 920 py6.

15.2.5. Onpenenenue croumoctt UK. Pacuer Beaerca no popmy-
qe (15.4):

Cux=10-250 + 6 - 2 - 250 = 5500 py6.
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3aAaun AAq pelieHns

3anaua 15.3.

Ipennpustie 3akmoyuno goropop ¢ OC Ha NMpoBeAeHUE CEPTH-
dbuxanuu yeryr cesasu. Vicxons U3 TpynoeMKOCTH paboT OCHOBHAS 3a-
paboTHas IU1aTa OCHOBHBIX MCTIIOJHHUTENEH cocTaBwia 7590 ThIC. pyo6.
3apaboTHast IUIaTa TEXHHYECKOTO PYKOBOIACTBa cocrapiaster 29,1 %,
a BCIIOMOTaTeJIbHOIO NnepcoHaia — 8 % ot 3apaboTHOM IUIAaThl OCHOB-
HBIX UcnonHuTenei. Jlononuute/pHas 3apaboTHas IUIaTa COCTaBISAET
20 % ot ocHoBHO# 3apa6oTHOM TwiaTkl. OTYMCIEHNS B HOHI COLMATb-
Ho# 3aimMTH 35 %. OtunciieHust B GoHI 3aHATOCTH HaceneHns 1 %.
Tipoune npsimeie pacxoasl — 30,1 %. Haknanhste pacxomnsr — 100 %..
Mpu6euts — 30 %. Hanor Ha goGaBneHHyto cronmocts — 20 %.

Onpenenute CTOMMOCTE BBINIOJIHEHUS PaGoT MO MpPOILERype cep-
TU(HKALUN.

3anaua 15.4. .

Ha npennpusTtie nocTynuno aBa NpeioXeHHs! oT cepTuduim-
pYIoLKX 3KcnepToB-ayauropos (Tabi. 15.1). Ha kakoM u3 HUX BH
OBl MOCOBETOBAIM NPEANIPUATHIO OCTAHOBUTH CBOM BEIOGOD?

B ocHoBe BBIOOpa JeXUT KpUTepHUi MaKCUMaIbHOro 3 dekra.

Tabauya 15.1
Daxmopes oyenxcu npu evibope u3 06yX cepmuduuUpyrOuuX aydumopos
Bec Ceprudmmpyro-
it ayauTop,
3aTparsl, B3SThIE M3 NpeUIOXEeHH dax- OLiCHKa
T0pP2 | ppemtoxeHUA
(1-5)

1-it 2-#

CrerneHp U3BECTHOCTH 4 8 10
OT35IBB 4 10 9
Bpems, KOTOPBIM pacnoiaraeT ayauTop 4 9 7
YpoBeHb NpemIOXeHUs: 3 9 9
B03MOXHOCTE OTCTYIUTEHMH OT KOHTpakTa 4 6 8
KonduaeHuManbsHOCTD 5 7 8
MexuaynapoaHoe npu3HaHUE 5 6 10
KonuyecTBo COTPYIHMKOB 4 8 6
BpeMms ucnonHeHus 4 8 7
3atpats Ha 1 yer.-AeHD 5 7 9
Hpoune npsiMbie pacxoxb 5 7 9
HaxnanHeie pacXonbi 5 6 8
3atpartsl nocne ceprHhHKaLUK 5 5 10
3aTpaThl Ha eXeroaHeie HaOMOAaTeNbHEBIE aYEUTHI| 5 9 9

TTpumenanue. OlLIeHKA TIPOBOMTCS T10 JecATHOAUTLHOM Kane, 10 — HauBbICIUMit Ga/LT.
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