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1. O0mue MeToaAN4YECKHE MOJIOKECHUA

KypcoBas pabGota Boinonnsiercst cryaeHtamu Ha [V winn V kypce oOydeHus B
YHUBEPCUTETE IIOCJIE MPOXOKIACHUSI IPOU3BOJCTBEHHON TMPAKTUKU W H3YyUYEHUS
OCHOBHBIX pa3zenoB Kypca “OpraHu3anus NpOU3BOACTBA U YNPABJICHUE MPEANPU-
ATHEM .

[{enb KypcoBoOi pabOTHI:

1. YrimyOuth, 3aKpenuTh U KOHKPETU3UPOBATh TEOPETUUECKUE 3HAHUS B 00IACTH
SKOHOMHKHU U OpPTraHU3aly IPOU3BOJICTBA.

2. IIpyBUTH HABBIKK MPAKTUYECKUX PACUETOB MO MPOEKTUPOBAHUIO U OpraHU3a-
MU yYacTKOB (1I€XOB) MPOU3BOJICTBA PaIUOAIIAPATYPHI, Y3JIOB UM OTACIbHBIX Je-
TaJIeH, a TAKXKE MO BOIIPOCAM pacuE€Ta TEXHUKO-IKOHOMUYECKHUX MTOKa3aTeNeH.

3. HayuuTh KpUTHUYECKH MOJIb30BATHCS UCXOJHBIMU JIAHHBIMH, CIIPABOYHBIMU U
HOPMAaTUBHBIMH MaTepuajaMU C YYETOM KOHKPETHBIX MPOU3BOJICTBEHHBIX YCJIOBHH,
MIPEeTyCMOTPEHHBIX 3aJJaHUEM 110 KypCOBOM padoTe.

4. Pa3BUTh HaBBIKM CAMOCTOATEIIBHOTO KPUTHYECKOrO aHali3a, TBOPYECKOTO
OCMBICJICHUSI U 0000IIEHHS] TEXHUYECKUX, TEXHOJOTUYECKUX U IKOHOMHUYECKUX pe-
HICHUI ¥ MPAKTHYECKOTO OIbITa padOThl IPEANPHUATHN.

5. [ToaAroTOBUTH CTYA€HTOB K BBIMOJHEHHUIO JUIIJIOMHBIX IPOEKTOB.

3a/1aya BHITIOJHEHUS KyPCOBOM PabOThI CBOJUTCS K OCBOCHUIO METOAUKU pacyé-
ta KITH u TOIT OHIUI, OIIIJI, MHIUI, MITTUI, YCC, T13V.

KypcoBas paGoTa BBITIOJIHSETCS O] pPyKOBOJCTBOM IpEMo1aBatelis Kaeapsl B
COOTBETCTBUM C MHAUBUIYaJbHBIM 3aJIaHUEM, BbIJJAHHBIM HA OCHOBE MCXOHBIX JaH-
HBIX, TIPEJICTABIICHHBIX B MPUJIOKEHUN K METOAMYECKOMY mmocoburo. B xozae BbImOI-
HEHUsI KYpCOBOU pabOThl PYKOBOJIUTEIh KOHCYJIBTUPYET CTYACHTa U KOHTPOJIUPYET
coOJII0/ICHUE UM KaJeHAapHBIX CPOKOB BBIMOJHEHUS OT/EIbHBIX €€ yacTed. Brimor-
HEHHasi paboTa J0JDKHA ObITh NpejCTaBjicHa Ha Kadeapy B YCTAaHOBJICHHBIM CpPOK B
BU/IE MOSICHUTEIBHOM 3aliCK, OPOPMIICHHOM Ha CTaHAAPTHBIX JiucTax opmara A4;
dbopma TUTYJIHHOTO JIMCTA IPUBEACHA B IPUJL. 1.

[Tpu opopmnenun padboTbl HEOOX0AUMO COOJIOIATh OOIIKE TTPaBUIIA, IIPUHSTHIC
115t texaudyeckou nureparypsl, [OCT 7.32-81:

1. Ha mpoTskeHnM Bcel pyKOMHUCH CleyeT COOM0IaTh €IMHCTBO TEPMUHOIIO-
TUH.

2. TaGnuipl, pUCYHKH, TpaUKA ¥ CXEMBI JTOJDKHBI OBITh TPOHYMEPOBAHBI H
03arjaBJICHBI.

3. @opmybl HEOOXOIUMO TOTIOTHATH pacIMPPOBKON OYKBEHHBIX 0003HAYCHHI
C YKa3aHUEM Pa3MEPHOCTEM.

4. He nomyckaetcs, 3a UCKJIFOUEHUEM OOIICTIPUHSTHIX, COKPAILIEHUE CJIOB.

5. B Hauasne uiam KOHIE KypcOBOM paOOThl MPUBOJUTCS OTJIABJICHUE, B KOTOPOM
COAEPKUTCA MEPEYEHb BCEX PA3JIeJIOB C YKAa3aHUEM CTPaHUI], HA KOTOPBIX pa3Mellie-
HbI 3ar0JIOBKU BCEX Pa3/IeIIOB.

6. B Hauane kypcoBoil pabGoThl WJIM TOCJE OTJaBieHUs (€clii OHO BIIEPEIM)
MIPUBOJUTCS BBEJICHHUE.



7. B crincke nuTepaTypbl YKa3pIBatOTCs (aMUIHs M HHUIIMAJIBI aBTOPOB, MOJIHOE
Ha3BaHUe padOThl, U3/1aTEIbCTBO, MECTO U T'OJl U3JaHUS.

8. O0uuii 00bEM KypcoBOW pabOTHI HE JOJKEH MpeBblaTh 25-30 cTpaHull
PYKOMHUCHOTO (I1€4aTHOT0) TEKCTA.

TemaTuka KypcoBbIX paOOT OTpa)kaeT Ba)KHEWILME HAINpaBJIEHUS Pa3BUTHUS HO-
BBIX, IIPOIPECCUBHBIX (POPM OpraHM3alMy MPOU3BOJICTBA HA MPEINPUSTUU: TIPUME-
HEHUE MOTOYHBIX METOJIOB B MACCOBOM U KPYNMHOCEPHUITHOM IPOU3BOJCTBE, OPraHU-
3aIUI0 YYaCTKOB CEpUMHON COOpKU M3ACHM (Y3JI0B) CEPUMHOTO U MEJIKOCEPUIHOTO
IPOU3BOJICTBA, opranu3aiuio [13Y, HemoTOYHBIX METO/IOB MPOU3BOACTBA.

Hcxons U3 HOMEHKIATYpbl U MPOTPaMMbl BBIITYCKA M3JIEIUN, a TAKXKE U3 MpU-
MEHSIeMOr0 000pYyIOBAaHUS U TEXHOJIOTMUECKOT0 MpoLecca CTYAeHThl 00OCHOBBIBAIOT
BBIOOpP HENPEPBIBHO-TIOTOYHONW WJIM TPEPHIBHO-TIOTOYHON OJIHONPEIMETHON WIIH
MHOTOTIPEAMETHON JTMHHUH, TPEAMETHO-3aMKHYTOT'0 Y4acTKa CepUHHON COOpKH U3/e-
mus (y3na), MOTYT OBITh M JIPYyTHE PAa3HOBHJIHOCTH y4dacTKOB. Takum oOpa3om, mpe-
IyCMAaTPUBAETCS BBIIIOJIHEHUE HE MEHEE IIECTH TEM KYPCOBBIX PaloT.

Kaxxnass xkypcoBasi paboTa COCTOUT U3 BBEACHMSI U YETHIPEX dYacTeil: mepnas
yacTb — OOOCHOBaHME THUIIA MPOU3BOJACTBA; BTOpPas 4YacTh — pPacyET KaJeHAapHO-
iaHoBbIx HopMaTuBOB (OHILI nm OIITIJI, MHITI wiau MIIIJL, YCC unu 113Y) B
3aBUCUMOCTH OT BBIJJAHHOW TEMBI; TPEThSI YaCTh — PACUET MPOU3BOJCTBEHHOM ILIO-
a1 U IUIAaHUPOBKA y4acTKa; YETBEPTAsl YAaCTh — PACUYET TEXHUKO-DKOHOMUYECKHUX
nokasaresiei paboThl TMHUU UM Y4YacTKa.

BBenenue, Bompockl TEpBOM, TpeThbel, YETBEPTOM dHacTei pa3padaThIBAIOTCS
CTYJECHTaMU 110 €JUHON METOJUKE, a BOIIPOCHI BTOPOU YaCTU — B COOTBETCTBUHU C Te-
MO KypcOBOH pabOTHI.

KypcoBasi pabora, BBINOJHEHHAs] CTYJEHTOM, IPOBEPSETCS PYKOBOAUTEIEM WU
1ocJie 0J00peHMsI MPEACTABISAETCS K 3allUTe. 3allUTa TPOBOJUTCS B IMPHUCYTCTBHH
CHeIUaTbHOW KOMHCCHH, Ha3HAYCHHOW Kadeapol, olleHnBaeTcs 3anmTa auddepen-
UHUPOBAHHOW OLICHKOM.



2. MeToauueckue yKa3aHUs M0 BbINOJHEHUIO PA3/1eJIOB
KYPCOBOH padoThI

2.1. BBenenune

BerlnosiHeHre KypcoBOi pabOThl HAUMHAETCS ¢ BBeJAeHUs. Bo BBeieHUM HEOOXO-
VMO KPAaTKO OCBETHUTh: OCHOBHBIE 3a/1a4M, CTOSILHE NIEPE JAHHBIM ITPOU3BOICTBOM;
BbIOpAaHHbBIE HaIpaBJIEHUS IO COBEPIICHCTBOBAHWIO OpPraHU3ALMKU TPOU3BOJICTBA;
POJIb TEXHUKO-DKOHOMUYECKHX PACUYETOB NPU NPOCKTUPOBAHUU JIMHUN, YYACTKOB.
31ech ke HEOOXOUMO JaTh OPraHU3ALMOHHO-TEXHUYECKYI0 M IKOHOMHYECKYIO Xa-
PaKTEPUCTUKY MIPOEKTUPYEMOMN JIMHUM WIIM Yy4YacTKa ¢ T€M, YTOObI ObUIO ICHOE Ipe.-
CTaBJICHUE O COCTAaBE U CXEME PACIIONIOKEHHsI 000pyIOBaHus, pekuMe paboThl, Xa-
pakTepe TEXHOJOTMYECKOr 0 MPOLECCa, TUIIE IPOU3BOACTBA, JOCTOMHCTBAX U HENOC-
TaTKax OpraHU3alUy MPOU3BOJICTBEHHOI'O IPOLECCA, COCTABE M YMCIEHHOCTHU IIPO-
MBILIEHHO-IIPOM3BOICTBEHHOT'O TIEpCOHAa, CE0ECTOUMOCTH BBIITYCKAaeMOW MPOyK-
UM, 3PQPEKTUBHOCTH MPOU3BOJACTBA, MOCJIE YEro B COOTBETCTBUHU C 3a/laHUEM Ha
KYPCOBYIO pa0OTy MPUCTYNHTh K pacUETy M0 KaKJ0M €€ 4yacTu.

OO6bEM BBeIeHUS HE TOJDKEH MpeBbImaTh 1,5-2 cTpanu.

2.2. O0ocHOBaHME THIIA IPOU3BO/ICTBA

2.2.1. KpaTkoe onncanue 00beKTa NPOM3BOACTBA
U TEXHOJIOTHYECKOTr0 Mmpouecca

B sToMm pasnene kypcoBoil paboThl 1aéTcs KpaTKoe OnmUcaHue 0O0beKTa Mpou3-
BOJICTBA, €ro HazHaueHue. Ecian 00beKTOM IpOM3BOICTBA SBISETCA IE€Tallb, TO HEOO-
XOJIMMO yKa3aTh, U3 KAaKOI0 MaTepHualia OHa W3TOTaBIMBAETCA, BEC 3arOTOBKU U YHC-
TBI BEC, [IEHY MaTepHuaa U IEeHy pean3yeMbIX 0TX010B (Tabm. 2.1).

Tabmma 2.1
Kpatkas xapaktepuctiuka 00beKTa IPOU3BOICTBA
I_;(C)Eraa OnrToBas | OnToBas
Bun Mare- p A Yucrbid IeHa IeHa
HaumeHnosa- MarTepua-
3aro- | pwuad, Bec Ae- | 1 krma- | 1 Kror-
HHe JAeTajn Jia Ha
TOBKH | Mapka TaJIU, KT | Tepuaja, | Xo/0B,
1 nerann, e 4
- y.e. y.e.
1.Bammk IIpokar | Cr. 45 0,8 0,6 0,10 0,025
2.Bunt 8 AB | IIpokar | Ct. 10B 0,2 0,12 0,12 0,040




Ecnu sxe 00BbeKT Npou3BOACTBA — U3/ENHE, TO HEOOXOUMO IIPUBECTH NIEPEUEHb
BCEX MOKYMHBIX KOMIUIEKTYIOLIUX U3AEIUNA U 1oy (hadpuKaToB, ux exy (tadi. 2.2).

Tabauma 2.2
[TokynHbIE KOMIUIEKTYIOIIUE U3ACTUS
HaumenoBanue | Exun. | KoainyectBo | OnroBas 1eHa If;;gg:::;:f{}::
KOMILJIEKTYIOLIUX | U3Me- | HAa OJHO M3- | 3a eAMHUIY U3-
1163 (S 0407 peHust aeJme aeJius, y.e. SIETORRTCIRHRIX
Pacxo0B
1.Mukpocxembl IIT. 6 10,0 1,05
K140V 1A
2. Tpan3uctopsl IIT. 2 12,0 1,05
KII305T
3 .MOHTaXHBIN M 0,37 7,5 1,02
IPOBOJT

Onucanne TEXHOJOTUYECKOIO TMpoIecca MPOU3BOJUTCS B TEXHOJIOTHUECKUX
KapTax, B KOTOPBIX MO Ka)JIOH Orepariy YKa3bIBarOTCsS MCTOIb3yeMoe 000pyI0Ba-
HUE M €ro XapaKTepUCTUKA, MPUCTIOCOOTICHUS U HHCTPYMEHT, pa3psia paboThl U HOP-
MBI BpeMeHH, K03 UIIMEHT BBITIOJIHEHUSI HOPM BpemeHu (Tab. 2.3).

Tabmwnma 2.3
TexXHOTOTM4YEeCKUI MPOLECC U3TOTOBICHUS IETAIIN
= =
S 2 s < [a'a) s = =
= £l E: : | E| 20§ |5« |B
:. S| E: Ss| 23| 4|2 |2E |2
s = S o A Q % A 5 | = = 9 & E
= = = O 4 O = S S | = = = =
o = = o X = X S| B X = @ =l s =
s < = S = s == S = | 8 & S 5|2 =«
= & 3 s 2 T&= S &| 5|8 |2 E a7
S = < S S S B 88 S QS 3 ols 3
= S A = 3 S8 E =8| =2 |ORlEgazTE
1. Tokapnas 4 | TokapHo- 1K62JT | 2850 | 11,5 5900 | 1,05 |3,65
BUHTOPE3HBIN x1250
CTaHOK
2.®pesepnas | 3 | I'opuszonransHo- | 6T82I- | 2570 | 7,5 [ 6365 | 1,00 | 2,75
dbpe3epHbIii cTa- 1 %2310
HOK

B cnyuae ecnu nnaHupyercs MpoOLEHT Opaka Mo OomnepanusM, TEXHOJIOTHYECKHMA
MPOIIECC U3TOTOBJICHUS U3JEIHUIA MPECTaBIsieTcs B Ta0. 2.4.



Tabnuna 2.4
TexHOnOrn4ecKuil Mpouecc U3rOTOBICHUS U3CTUN

& > i A b= 3
= 2| & x| 2 g | & § |=E|E=z 5 8
= s < = = =¥ Z e = = = RS = . ©
< S| & | s |2 £ S & e |g=|g 25 S
2 = © K = © = = = = o= 2 =) =9
S = ol & ca | ° 5| Bl w | €E =
= = = | Z S| a S| s Z| & |[E=|I82 5 =
> = = | o X | = = = g |SE|ISS H @
s = s | 2= s E SZ| o S|2S @
= & &l 2| 2| =2E|E| 88| € |§E|a=2 4 =
= 2 A & 28| S5 S| 8| E |SE|e=E ©
= 3 Al E | ES | 2R 2| ~&| © | Rr|IZE = E >
1.Xumobpa- | 3 [17,0 | Vcra- | YAC | 0,1 | 5x2 | 6500 | 1,15| 6,4 | Bpen-
OoTKa 1ia- HOBKa | -25 HBIC
CTUHBI
2.Muxkpo- 4112,5| Yera- | MC | — |2x0,7 | 4500 | 1,20 | 180,6 | Hopm.
cOopka HOBKa

JIIs1 BBIMIOTHEHHUS KYpPCOBOM pabOThI MO0 OpraHU3alluu y4acTKa CepUiHON cOop-
KM OMMCAaHUE TEXHOJOTUYECKOTO Tpoliecca MpeACTaBiIeHo B Ta0ml. 2.5.

Kpome toro, mo oO6bektaM COOpPKHM HPHUBOAUTCS BEepHas cxema cOOPOYHOTrO
mpoliecca, KoTopasi OKa3bIBaeT, Kakue BUABI PAOOT MOKHO BBIMOTHATH Mapaljieiib-
HO, a KaKHe MOCIIeA0BATEIBHO.

Tabmuna 2.5
TexHonoruyeckuii mpouecc COOPKU U3 aeaus
] 1 1 1

1 = - ) = e , . =
= Sz~ |2z |52 |28z |88 = S 2
2 =|2f |=& |58 = Z 5| 2| 9 o ® o

< S = O L 3 g 2 3| B S a o = X
< 2|28 |32 == =l o 5 ™ @ S >
= o> | & = =1 R =Sl Q| o9 = = &
2 E o S = E 2 e 2 £ 3 S| »EE = = 2
S S |S = = = =S OF S 2= 5 = E¢
= o |2 E |&E EE = 5 = I| 2 S8 = g2
2ol Elfs |E2gE s |c2E| 5|82 22| E§z%

=z 5= 2o =253 & E S S =
SE E|5EESs85es228 2|28 S8 | g EE
> S Z|HEEzERBEEESR|S SRR &8 C =z =
AB; | 1 5,0 1,06 4.7 10 3 | Bepcrak | 1,2x0,7 450

2 2,5 1,09 2.3 10 4 | Bepcrak | 1,2x0,7 450
AB, | 3 8,0 1,13 7,1 10 2 | Bepcrak | 1,2x0,7 450

4 6,6 1,12 5,9 10 4 | Bepcrak | 1,2x0,7 570

5 4,0 1,14 3.5 10 5 | Bepcrak | 1,2x0,7 630
AB | 6 5,0 1,06 4.7 10 4 | Bepcrak | 1,2x0,7 600




2.2.2. Bbi0Op 1 000CHOBaHUE THIIA IPOM3BOACTBA
A BHJIA IOTOYHOM JIUHUM (Y4ACTKA)

dopMa opraHu3aluy OIPOU3BOJACTBEHHOIO Ipoliecca Ha y4acTke (B LieXe) orpe-
JeNsIeTCsl, KaK MPaBUII0, TUTIOM MTPOU3BOCTBA, T.€. CTEMEHBIO MOCTOSTHCTBA 3aTrPy3KH
pabounx MecT, JIMHUH, Y4acTKa, 11€Xa, 3aBojia OJHOU U TOH ke paboroi. Paznuyaror
TPHU TUIIA IPOU3BOACTBA: MACCOBBINA, CEPUNHBIN, €TMHUYHBIN.

[IpaBunpHOE onpeneneHue TUMa MPOU3BOJCTBA HA YYACTKE MO3BOJISIET BHIOPATh
s dextrBHy0 hopMy ero opranuzanuu. OCHOBOW JJisi TAKOTO OMPEETCHUS SIBJIS-
I0TCS ITporpamMMa BbINYyCKa, BUJ U3JEIUS U TPYIOEMKOCTh €ro M3TOTOBJICHHMS, MOKa-
3aTeJISIMU MOTYT CITYKUTh KodpdunneHTs! cneruanusamnuu (K,,), maccoBoctu (K,).

Koaddunment cnenuanuzaiuu (K,,) onpeaensercs rno Gopmye

m
K., :_C ) (1)
np
IJIe 71 — KOJIMYECTBO ONEPAIUi IO TEXHOJIOTHYCCKOMY IPOIIECCY Ha JaHHOM Y4acTKe;
C,p — KOJIMYECTBO PabOYMX MeCT (eAUHUL 000PYAOBaHMs), HEOOXOAUMBIX JUIs BbI-
MTOJTHEHUS TAHHOT'O TEXHOJOTHYECKOTO MpoIiecca.

Ecimm K, <1, To T Ipou3BOACTBAa MaccoBbli, eciu K, =2 —10 — kpynHoce-
puitnblii, K, =10-20 — cpennecepuiinbii, K, =20-40 — MelKocepuiHbIH,
K, >40 — enuHUYHOE IPOU3BOJICTBO.

Koaddumument maccoBoctu (K,) onpenensiercs o popmyiie

m
Ztmm.i
_ i=l

m-r, ,

KM

rae t,,,; — HOpMa IITY4HOIO BPEMEHHU Ha i-i omepauuu ¢ y4éToM KOod(pQpuuueHTa

BBIIIOJIHEHUS HOPM BpeMeHH (CcM. Tadu. 2.3), MuH;
m — KOJIMYECTBO ONEPALUI IO JAHHOMY TEXHOJOTHYECKOMY IIPOLECCY;
¥..n — TAKT BBIIyCKa U3JENHI, onpenensercs no popmye
_60F,

r,

. , MHAH/IIIT. (3)

3
3nece N, —ronoBas (MecsiuHas1) IporpaMma 3alyCcKaeMoro U3einus, 1mr.;

F, — ronoBoii (MecsuHblil) 3¢pexTuBHbIN GOHI BpeMeHU paboThl 000pyn0Ba-

HUS, ONIpeAeIsieTcs 1Mo hopmyie
F3:FHKn.0’q9 (4)
rne F, — HoMuHalnbHBIN (QOHJ BpeMeHH paboThl 000pyA0BaHus, Y;

K, , — K03((pULIMEHT, yUUTHIBAIOLINI BpeMsI IIPOCTOsI 000PYAOBAaHUS B IIJIAHOBOM

pEeMOHTE (I METAJUIOPEKYIINX CTAaHKOB MPHU JBYXCMEHHOM PEXKHUME pa-

o6otel K, ,=0,95, nns yHukanabHbIX CcTaHKoOB cBbimie 30-i Kkareropuu



cioxxknoctd K, , =0,92, nia aBromarndyeckux nuaui K, , =0,9, nus Bep-
CTaKOB, MOHTaXHBIX cTONO0B K, , =0,98).
Ecin K, >1, To TMI MPOM3BOJCTBA MAcCCOBBIN, TaK KaK KayKaas oIepanus TeX-

HOJIOTMYECKOT0 TpoIiecca MOJTHOCThIO 3arpykaeT MUHUMYM OJIHO padodee MeCTO Ha
IPOTSHKEHUH BCEro IutaHupyemoro nepuopa. Ecnmu K, <1, To uMeer Mecto cepuil-

HBII THUII ITIPOU3BOJICTBA.

OcHoBanueM ajisi BIOOpa MOTOYHOM JMHHMM (y4acTKa) SIBISIETCS 0OOCHOBaHHE
THUIIa TPOU3BOJICTBA.

B ciydae ecnu TUIl IIPpOM3BOACTBA MAacCOBBIM, KPYIIHOCEPUMHBIM WM CpEIHE-
CepUiiHbIH, LIeJIeco00pa3Ha OpraHu3als MOTOYHOTO MIPOU3BOACTBA, B IPYTUX CilyYa-
X — OpraHu3alus NpeAMEeTHO-3aMKHYTOr0 y4acTKa U3rOTOBJICHMS JeTalled WK y4a-
CTKa CEpUMHON COOPKH U3/IeTHsI.

Ecnu cnenan BbIOOp OopraHu3alnvy MOTOYHOTO MPOU3BOACTBA, BHIOMPAETCS BUJ
NOTOYHOM JIMHUU (OJHOIPENIMETHAsI HENPEPhIBHO-NIOTOYHAS WM MPEPHIBHO-IIOTOY-
Hasl, MHOTOIIPEIMETHAsI HENPEPBIBHO-IIOTOYHAS JIMHUSA C MAapaJUIeJIbHBIM WIH I1OCIIE-
JIOBATEJIbHBIM U3rOTOBJIEHUEM M3/EJIHI, MHOTOIIPEIMETHAS IPEPBIBHO-NIOTOYHAS JIU-
HUs oOpa®oTku peraneil). Eciu OTKIOHEHHWE OT TaKTa HAaXOIUTCS B Ipenesax
+5-(=7)%, TO TEXHOJOTMYECKHI IMPOLECC MOXHO CUMTATh CUHXPOHHBIM, IPU HEOO-
XOJMMOCTH MPOU3BOJIUTCA CUHXPOHU3ALMS TPOU3BOACTBEHHOTO MPOLECCa.

2.3. Pacuér KaJjieHJapHO-IIAHOBbIX HOPMATHBOB
2.3.1. Pacuér kajieHaapHo-JIaHOBBIX HOpMaTuBOB OHILJI

OpnHomnpeaMeTHbIE HEeNPEPHIBHO-TTOTOYHBIE TUHUU MPUMEHSIOTCS B MAaCCOBOM H
KPYIMHOCEpUIWHOM THIIaX MPOU3BOJICTBA, KOTJIa HOPMbI BPEMEHHU BBITIOTHEHUS Orepa-
IIUH PaBHBI WA KPATHBI TaKTy (PUTMY), MPEAMETHI TPYyAa MEPEMEIIAIOTCS ¢ OJHOTO
pabouero Mecta Ha Jpyroe 0e3 MpoJEKUBaHU, KaXAasl ONepalysi OCTOSHHO 3aKpe-
IJICHA 3a ONPENeIEHHBIM pad0YrM MECTOM, paboUure MeCcTa PaCIOIOKEHBI B TIOPSIKE
CJIEIOBAHUS TEXHOJIOTUYECKOI0 Mpoliecca.

OCHOBHOWM C€OCTaB KaJleHAApHO-IIaHOBBIX HopMatuBoB OHIII cnepyromuii:
TaKT WKW PUTM MOTOKA; KOJIUYECTBO PAOOUYMX MECT IO OMEpaIUsiM U 1O BCEW MOTOY-
HOM JINHUM; CKOPOCTh ABMKEHUSI KOHBEMepa; nepuo/i KoHBenepa (eCiau UCIoIb3yeTcs
pacnpeeTUTeNbHBIA KOHBEMEp) U CUCTeMa aJpEeCOBAHMSI; BEJIMYMHA 3aJ1€JI0B; JIJTU-
TEJIBLHOCTh MPOM3BOJICTBEHHOrO IUKJa; ctanaapt-iiadn OHIUI; temn morouHoi nu-
HUU, MOILHOCTb, TOTpe0IIieMasi KOHBEHEPOM.

TakT (mOmITY4YHBINM PUTM) MOTOYHON JTUHUU onpenensercs mo Gopmysne (3) gan-
HOTO METOJINYECKOro nocobus. Ero BennumHa 3aBUCUT OT MPOTPAMMBI BBIITYCKa W3-
nenmuii u 3¢ dexTuBHOrO (HoHAa BpeMeHH padoThl MOTOYHON JuHUK. Ecian Ha moTou-
HOU JIMHUM TpelyCMaTpuBaeTCsl nepeaadya U3Aeiuil TpPaHCHOPTHBIMU MApPTUSMH, TO
YCTaHABJIMBAETCS PUTM MOTOYHOU JUHUU. OH onpenensercs Kak MpoOUu3BeCHUE Tak-



Ta Ha pa3Mep TPaHCHOPTHOM napTuu. B ciryyae eciu miaHupyercs NpoLEeHT Opaka Ha
OTJEJIBHBIX ONEpPALUAX TEXHOJOTMYECKOI0 MPOLECCa, TO TAaKT ONMPENEISIETCS MO MPo-
rpaMme 3aIyckKa U3JejIni Ha KaXKJI0U Oonepanyu npouecca.

Pacuér HeoOX0qUMOro KOJIMYeCTBa eIMHULL 000pyI0BaHus (pabounux MeCT) IS
OJIHOIIPEIMETHBIX HENPEPHIBHO-MIOTOYHBIX JIMHUM IO JaHHOW oOlepaluuu IpOou3BO-
JUTCS 110 popMmyJie

!
C. .= Luami IIT., (5)

pi
Vun

rae ¢,,,; — HOpMa ITY9HOTO BPEMEHU HA JaHHOH i-il onepanuu ¢ yaérom Kodpdu-

IMHUCHTA BBIITOJIHCHUA HOPM, MUH,

¥, , — TaKT (HOLITYYHbIH PUTM) IOTOYHOM JIMHUH, MUH/ILT.

Ecnu HOpMBI BpeMeHU Ha omepanusiX paBHbBI WIH KPaTHBI TAKTY, TO TIPH pacdyETe
KOJIMYeCTBa paboYMX MECT IOJIy4yaeM Lieible yKcia. B cioydae ecim npouecc He MoJ-
HOCTBIO CHHXPOHHM3UPOBAH, TO MOJYYEHHOE 10 Pacy€Ty 4YMCIO €AMHMI] 000pya0Ba-
HUs (paboyux MECT) MOCJIe COOTBETCTBEHHOI'O aHAIU3a OKPYTJISIETCS JI0 1eJIOr0 YHuC-
7a B OOJIBIIYIO MM MEHBIIYIO CTOPORHY (C,p).

Pacuér HeoOxoauMoro koimnyecTBa o00py0BaHus (pabounx MECT), Kak MpaBu-
JI0, IPOU3BOAUTCS B TabnuuHOM hopme (Tadi. 2.6)

Tabmnuma 2.6
Pacuér morpebHOTO KOJIMuecTBa 000py10BaHus (Pabounx MecT)
1 K03 dUlMeHTa 3arpy3Ku

= ® .
o £ i = § E -~ Koa-Bo eqxnaun . .
© s = : = S5 z| 3 o0opynoBaHus > z g
= S 5| 28~ | ETE S| |(paboumxwmecr) | = T g
S »I| L Ex | S <f B S =
=] - - = i - = s = = o =
2 = = =| =8| 8=%_§|82 . ~ | a8
== =~ = "n\., = 1~ 2 =~ O
2f | 2| 258|888 85T | 580 |EE K
s g S| S| 23S |eS| BT | ES |ET
= 2 I~} o= o | o » el 22 o W E o |2 59 R
3= Sal edcallaco| == 8 O 23 | S 2@ =
= S = Q| L ER| a2 | =2 o = == ="
1.3aroro- 5,45 1,1 4,95 492 | 1,006 1 1,00
BUTEJIbHAS
2.Tokapnas | 9,73 1,1 8,85 492 | 1,799 2 0,90
HUroro | - - = — Z+ Z+

Yucno pabounx MECT Ha TOTOYHOM JIMHUU ONpeesieTcs o Gpopmyiie

Cﬂ:ZCnp.i‘ (6)
i=1



Koaddumuent 3arpysku padbounx mect (000pyaoBaHMsA) Ha KaXKIOH i-il ormepa-
IIUH OIpeneisieTcs no Gpopmye

C .
K3 — p.l , ( 7 )
Cnp.i
rae C,; — pacy€rHoe KOJMYECTBO pabouMX MecT (SAMHHMLl 00OpyIOBaHMs) Ha i-i
ornepaluu;
C,p; — TPHHATOE KOJMYECTBO PabOYMX MECT (eAMHHMI[ 00OpyIoBaHUs) Ha i-if
orepauu.

Cpennuii ko3pdULMEHT 3arpy3ku pabOYMX MECT MO MOTOYHOW JTUHHUH OIpesie-
asietTcs o popmyne

2

m
Cp.i

K=" (8)

chp.l

i=1

[Tpu opranu3aiyu MOTOYHOTO MPOU3BOJCTBA, OCOOCHHO HEMPEPHIBHO-ITOTOYHO-
FO, JOJIKCH CTpOFO BBII[ep)KI/IBaTBCH pe)KI/IM, 3aKHIOanOMHfICH B I101a4€C PI3I[€HHI>1 Ha
paboure MecTa PaBHBIMM IMAPTHIMHU Y€PE3 PaBHbIE POMEKYTKH BPEMEHHU. DTO yCJIIO-
BHUC BBIIIOJIHACTCA TOJBKO B TOM CJIleae, C€CJIU B KAUCCTBC TpaHCHOPTHBIX Cpe,HCTB
I/ICHOHBBYIOTCH KOHBeﬁepBI: TpaHCHOPTHBIe, paCHpeﬂeHI/ITeHBHBIC, pa6que, Hy.TIBCI/I-
pYIOILKE.

CKOpOCTh HETPEPHIBHO JIBIKYIIUXCS KOHBEWEPOB (JIJIs1 BHIIOJIHCHUS OTICpAITHid

MPEIMETHI TPyJla CHUMAIOTCS C JICHTBI) onpeesieTcs o Gpopmyiie

ln
V., =" m/mus, (9)

H.Jl
rH.Jl

rac lnp — mar KOHBeﬁepa (paCCTO}IHI/IC MCKAY OCAMH CMCKHO PACIIOJIOKCHHBIX Ha

KOHBelepe MpeIMETOB TPY/ia), 3aBUCUT OT Ta0apuTOB U3JEIHS, M;

¥, , — TaKT IOTOYHOM JIMHUM, MUH/IIT.

CKOpOCTh KOHBelepa IpH IIyJIbCUPYIOIIEM IBMKEHUM OIpenensercs mo ¢op-
MyJIe
[
V, . =—2 m/mun, (10)
tmp

A 1,,, — BpeMsl TPAHCIIOPTUPOBKY M3/CIIHS Ha OJJUH IIIar KOHBEHepa, MUH.

Onpenenenue nepuoaa pacupenenTebHOr0 Kouseepa. [lepron konserepa —
HauMEHbIIIee 00IIee KPaTHOE BCEM 4YHCIaM pabouux MecT (e€AuHHUIl 000PYI0BAHMUS)
10 OIepaLUsIM: H:HOK[Cl,CZ,C3,K,Cn]. Hanpumep, C=1, C,=3, (5=2, C,=I.
IT=HOKJ[1,3,2,1]=6.



Ilepron koHBelepa MCHONIB3YETCS Ui aApecOBaHUs M3JAEINM Ha KOHBEHEpE.
JU1s 3TOro JIeHTa KOHBEKepa pa3MedaeTcsl Tak, YToObl EpUOJ B JUIMHE JIEHTHI yKia-
JBIBAJICS 11e7I0€ YKciio pas (puc. 2.1).
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Puc. 2.1. Pa3meTka neHTHI KOHBEWEpa

[Tocne pa3MeTku JIEHTHI KOHBEHEpa HEOOXOAMMO MPOBECTH 3aKPEIUICHHE HOME-
POB IepHOIa 32 KaXIbIM padOYMM MECTOM, B COOTBETCTBUU C KOTOPHIM KaKJIbIi pa-
O0ouuit oipKeH OpaTh M KJIACTh MPEAMETHI Tpyda Ha JieHTy. [lopsiok 3akperuieHus
HOMEPOB I10 JAHHOMY IIPUMEPY MOoKa3aH B Tabm. 2.7.

Tabmuma 2.7
[Topsimok 3aKperieHuss HOMEPOB pa3METOYHBIX 3HAKOB
3a pabOYMMU MECTaMHU PacIpeIeTUTEIHHOTO KOHBEHEpa

YucJio pa- YucJ10 3aKkpen-
Homep Homepa | .. IHociienoBareIbHOCTH 3a-
0o4ux JIEHHBIX 3HAKOB e
omepa- | o ia pado4ux 32 DABOTIM KPEIUIEHHBIX 3HAKOB 32
107001 MecCT P KaKIbIM PA004YHUM MeCTOM
onepanumn MECTOM
1 1 1 6 1,2,3,4,5,6
2 2 1,4
2 3 3 2 2,5
4 2 3,6
5 3 1,3,5
3 2 6 3 2,4,6
4 1 7 6 1,2,3,4,5,6

B cnydae ecnu TpynHo m3bexaTh OONBIION BETWYHHBI MEpPHOJia KOHBElepa,
MOKHO MPUMEHSITh MHOTOPSIAHYIO pa3MeTKy. [Ipy MHOropsiiHON pa3MeTKe BCE Orlle-
panuu AenSATCs Ha TPYNIbI U Ul KAXKJAOW T'PYIIIbI ONPEIEIIeTC CBOM MEPHUO] KOH-
Beliepa. JleneHus JIGHTBl HyMEpYIOTCS PSIIaMH TTOBTOPSIIONTUXCST IU(P, BBIICICHHBIX
B COOTBETCTBYIOLIUE FPYIIbI (CKOJBKO IPYIII, CTOJBKO PSIIOB).

[Tocne onpenenenus nepuoaa KOHBENEpa, pa3sMETKH JIEHTHI U 3aKPEIUIEHUS Pa3-
METOYHBIX 3HAKOB 32 pabOYMMU MECTaMU HEOOXOAUMO paccuuTaTh pabovyro U MOJI-
HYIO JUIMHY JICHThI KOHBEKEpA.

PaGouas qyuHa JeHTHI pacpeaeuTeIbHOIO KOHBelepa omnpeaensercs mno gop-
MyJie



Ly~ Z;cnpjznp M, (11)

rae C,,; — NPUHSTOE KOINYECTBO pabOYMX MECT Ha i-if oneparuH;

ll’l

p mar KOHBEucpa, M.

[TonHas ayiMHA JIGHTHI pacHpeIeIUTEeIbHOrO KOHBeWepa JOJKHA ObITh HECKOJIb-
KO OoJIbIlie JBOMHON pabodell JMIMHBI JICHTHI U COTJIacOBaHA C YCIIOBHEM paclipesie-
JICHUS, ONIPEACIseTCS 1Mo (hopMyIie
L,=2L, + 7] <Kll,, M, (12)

II€ 77— MOCTOSIHHOE YUCJI0, paBHOE 3,14;
/[ — nuaMeTp HaTSKHOTO U PHUBOJIHOTO OapabaHOB, M;
11 — nepuon KoHBelepa;
K — yucno noBTropeHuii nepuojaa Ha OOIICH JIMHE JIEHThl KOHBEWepa, onpeens-
etcs 1o hopmyie

6 Ll (13)

U OKPYIJISIETCS 10 LEJIOro Yucia.

Ecnu 06a ycioBusi He yJIOBIETBOPSIOTCS, TO KOPPEKTHPYETCS Ilar KOHBeHepa
(op)-

JIMUTENBHOCTh MPOU3BOACTBEHHOIO IIUKJIA HA MOTOYHBIX JIUHUSAX OINPEIEIACTCS
rpaduuecku (CocTaBisieTcsl CTaHAApT-IUIaH padoThl JIMHUK (pUC. 2.2)) U aHATUTHYe-
CKUM CIIOCOOOM.

[Ipon3BOACTBEHHBIN LUK — OTPE30K BPEMEHHU OT NOCTYIIEHUS MIPEAMETA TPpyAa
Ha IEPBYIO ONEPALMI0 NOTOYHOW JIMHUU 10 BbIX0JAa ¢ He€. Ornpenensercs IIuTelb-
HOCTbH MPOM3BOJCTBEHHOTO IHMKJIA aHAIUTUYECKUM CocoOoM 1o (opMynaMm B 3aBH-
CUMOCTH OT JABMKCHHMs INpEIMETa TPyJa Nepes MEepBOU U IMOCIe MOCIEIHEN onepa-
1007078

Ecnn o0pabGoTka u3aenusi HAUMHACTCS HETIOCPEACTBEHHO C MEPBOTO pabovero
MecTa 0e3 JIMIIHEro MHTEpBajia JBUYKEHUS IOCJEe MOCIEIHEH Onepaluu, JJIUTEeb-
HOCTb IIMKJIa onpeensercs no Gpopmyre

t, = (2c, -1y, , vun. (14)

Ecin nmeer MecTo ABMKEHHME NPEIMETA IEpe] MEPBOU OINEpALUEN WU MOCIE

HoCIIeIHE], JUIMTENBbHOCTD LMKIIA OnpeaenseTcs 1o Gpopmyiie
t, =2C,r, , MUH. (15)

Ecmu nBmkeHHe mpeamera IOCie €ro NOCHEeIHEH Omepanuy IMPOAOJIKAETCs,
JUIMTENBHOCTD IIMKJIA ONpENeIsaeTcs o Gopmyie
1 =(2C, + 1), , Mun. (16)

Ha onHOnpeaMeTHBIX HENPEPBIBHO-MOTOYHBIX JIMHUAX CO3JAIOTCA 3a/eJbl TPEX
BUJIOB: TEXHOJOTMYECKUIA, TPAHCIIOPTHBIN, p€3€pBHBIN (CTPaxoBOi).

TexHonoruyeckuit 3aj1eJ1 COOTBETCTBYET TOMY YUCTY U3JENUNA, KOTOPOE B Kax-
JIbIA TAaHHBI MOMEHT BPEMEHH HaXOAMTCS B Ipouecce 00padoTKu Ha pabounx Mec






. e = Bpems TakTa, MUH/IUT.
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Puc. 2.2. Cranmapr-inan OHILI



tax. [Ipm momTydHol nepenave W3AEIUMi OH COOTBETCTBYET YHCIY paboumx
MECT U ompezessiercs no GopmyJie
Z ey = €, WIT. (17)
[Ipu nepenaue m3nenuil TpaHCHOPTHBIMU NApTUAMHU (P,) BEIWYMHA 3a/€ia Oll-
penensercs o hopmyie

=C,- P, wr. (18)

Zm€XH n

TpaHCIIOPTHBIN 3aJ€1 — 3TO KOJUYECTBO U3AEIUNU, KOTOPOE B KAXKIbIM JaHHBIN
MOMEHT HaxXOJMUTCS HAa KOHBEHEpPE B IIPOLECCE TPAHCHOPTUPOBKU. [Ipu momryuHoi
nepeaye U3eaun 3a1ell paBeH

Zy=C,—1mr, (19)

Mpy nepeaadye U3Aeauid TPAaHCIIOPTHBIMUA MapTUAMHU BEJIMYMHA 3aJ1e1a ONPEICIISIeTCS
o ¢hopmyiie
Zmp :(Cﬂ —1)Pn IIT. (20)

Ha HenpepbIBHO-TTOTOYHBIX JUHUSIX C IPUMEHEHUEM IYJIbCUPYIOLIETO WK pa-
O0ouero KOHBeMepa TPAHCIOPTHBIN 3a/1€1 COBMAIAET C TEXHOJIOTUUECKUM.

PesepBHbIl 3a71€51 cO3MaETCS HA JTUHUSX HA HanOoJiee OTBETCTBEHHBIX M HECTa-
OWJIBHBIX 110 BPEMEHH BBITIOJIHCHUS OTIEpAIlUsiX, a TAaK)K€ Ha KOHTPOJbHBIX MYHKTaX.
Benuuuna 3anena onpenensercs mo ¢popmylie

t

Zpe3=rpeg IIT., (21)

H.Jl

rae t,,, — BpeMs, Ha KOTOPOe co34aETCst Pe3ePBHBIil 3amac IPpeIMETOB TpyAa, MHUH.

Jljis ycTaHOBOK M 000pY/1I0BaHUS MOTOYHOW JIMHUM, KOTOPHIE MOTYT BBIUTH U3
CTPOSl, f,0; MOKHO IIPHUHATH HA DTUX PabOYMX MecTax paBHOH 4-5% cCMeEHHOro 3ana-
HUSL.

OOwas BenuuMHA 3a/€jla Ha HENPEpPhIBHO-NIOTOYHOM JIMHUU OIpPENEISeTCs 110
bopmyie
Zy = Zpoxn + Zyp + Z oy TT. (22)

BennunHa He3aBeplIEHHOIO MPOM3BOACTBA HA OJHOIPEIMETHBIX HEIPEPHIBHO-
HNOTOYHBIX JUHUAX 03 yuéra 3aTpaT BpEMEHU B MPEABLAYIIEM LIEXE ONPEAEIAeTCs 10
bopmyie

m

2l

H, =ZO% HOPMO-4, (23)

rne Z, —obuas cymmapHasi BeIM4MHa 3ajej1a, 1T ;

m
Zti — CyMMapHasi HoOpMa BPEMEHH 110 BCEM OINEPAIMsIM TEXHOJOTHIECKOTO IPO-
i=1
recca, MUH.
Benmuunna He3aBepIIEHHOTO MPOU3BOCTBA B ICHE)KHOM BBIPAKCHUHU 0e3 ydéra
3aTpar B IPEABIIYIIEM [IEXE ONPEAEIIeTCs 1o hopmyIie
H3:ZO'CZ y.€., (24)



rae C, — uexoBas ce0eCTOMMOCTb U3JIEIMsI, HAXOJAIIErocs B 3a/1€1€, y.€.

st coopounbix 1exoB C. MOKHO NpuUHATH B pazMepe 0,85C,, g MexaHude-
ckux — 0,7C,.

[Tpou3BOANTENBHOCTH TOTOYHOW JIMHUM ONPEIEIISETCs Yepe3 BeJIMYuHy, oopar-
HYIO TaKTy (pUTMY) ITOTOKA, Ha3bIBAEMYIO TEMIIOM. TeMIIbl — 3TO KOJHUYECTBO HU3/e-
JUH, CXOSIINX C JIMHAM 32 €IMHUILY BPEMEHH, onpeesieTcs mo Gpopmyie

p:L-6O IIT./d, (25)

rH.Jl

rae v, , — TakT (pUTM) IOTOYHOMN JIMHUM, MUH/ILT.

YacoByro MpoM3BOIUTENHHOCTh KOHBEEPA B €IMHUIIAX MACChl MOKHO OIpeJie-
JUTH TI0 (popmyiie
q,=p -0 Kr/y, (26)
rae O — CpeIHul BeC eIUHUIIBI TPOYKITUH, KT.
MorttHOCTB, IOTpeOIsieMast KOHBEHEPOM, OIpeesieTcs Mo popmyJie
P =0,736-W kBT, (27)

ycm.K
rae W — MolHOCTh, MoTpediisieMasl KOHBEHEpPOM, u3MepsaeMasi B JIOIIAJAUHbIX CHJIAX,
omnpeaensercs no popmyie

16L 16L
W:1,2 O’ 6 I’IVH.JZQK + O’ 6 nQF J.C
36 270
3nech L, — monHas AIUHA JEeHTH (LieNn) KOHBelepa, M;

(28)

V' — ckopocTh IBMKEHUS KOHBEHepa, M/MUH;
QO — Bec JeHTH (1lenu) KOoHBelepa (B pacuérax MOKHO MPHHSATH B Ipeaeax
4-8 kr/mor.m);
¢, — 4acoBasl IPOU3BOJAUTEIBHOCTh KOHBENEpa (CM. pacuér, popmyia (26)).

3areM 1o CIpaBOYHUKAM BbIOMpaeTcs eKTpoaBuratelnb. [1o ckopoctu Bparie-
HUS IIKMBA BBIOPAHHOTO DJIEKTPOABHUTATENS U HANJACHHOW CKOPOCTH JIBUXKECHUS JICH-
ThI KOHBEepa omnpeiensercs nepeaaTouHoe oTHoueHue B npeaenax 10-50.

2.3.2. Pacuér kajieHaapHO-IJIaHOBBIX HOpMaTuBOB OIIIJI

OpnHomnpeaMeTHbIe MPEPHIBHO-NIOTOYHBIE JIMHUM MPUMEHSIOTCS B MacCOBOM H
KPYIHOCEpUIHOM THIaX MPOM3BOACTBA, KOTJ1a HOPMa BPEMEHHU BBINIOJIHEHHSI OIepa-
LMI MPOU3BOJCTBEHHOIO IpOIIECCa HE PaBHA U HE KPAaTHA TAKTy (PUTMY) MOTOKA U
KOI'/Ia Ha OT/EJIbHBIX Ollepalusax MosBIsgeTcs Opax.

[IpocTpaHcTBEHHAs MUIAHUPOBKAa 000PYI0BaHUS MOAYUHSIETCS 00IIMM TpeOoBa-
HUSIM LEMHOI'0 PACHOJIOXKEHUS C YYETOM BO3MOXHOTO TEPPUTOPUATIBHOrO COJIMXKe-
HUsL pabo4MX MECT, OOCIyXUBaeMbIX pabOYUMU-cOBMecTUTENsIMU. llpuMenenue
KOHBEHEPOB Ha MPSIMOTOYHBIX JIMHUAX, KaK MPaBUIIO, HELEIECO00pa3Ho, 3/1eCh LIH-
POKO HCIIOJIb3YIOT pa3jINyHble IPABUTALIMOHHBIE TPAHCIIOPTHBIE CPEACTBA, HAIIPUMED,
POJIBIaHIu, CKaThl, a TaKKe 000PYJOBaHUE IIUKIMUYECKOIO NEHCTBUS: AJIEKTPOKApHI,



MOHOpENBCHI C TeAb(epaMu U T.N. J[BHKEHHE MPEAMETOB TPya MO ONepanusM - na-
PaJUIEIbHO-TIOCIEN0BATEIBbHOE C OIITYYHON UM TAPTUOHHOM Nlepeaavei.
OCHOBHOM cOCTaB KajeHIapHO-TuIaHOBBIX HOpMatuBoB OIIIUI: ykpynHEHHBIM
TakT (PUTM); KOJIMYECTBO pabOUYMX MECT MO OMepaIusM U 1O BCEeH MOTOYHOMN JIMHUY;
CTaHAApT-IUIaH paOOThl JIMHUM; pa3MeEP U AUHAMUKA JBMXKEHHUS MEXKOIEPALIMOHHBIX
00OpPOTHBIX 3a/I€7I0B; JJIUTEILHOCTH IPOU3BOICTBEHHOTO IIHKJIA.
Taxt OIIIIJI onpenensercs o ¢popmyiie

2

r.o= MHH/IIIT., (29)

np
3

rne F, —>¢dexTuBHbIi GOHA BpeMEHU paOOThI JIMHUY 3a IJIAHOBBIM IEPUOJI, MUH;
N, —nporpaMma 3aIyCcKa U3eIui 3a MJIaHOBBIA IIEPUOJ, IIT.

OpnHako 371ech UMEIOTCS HEKOTOpble ocobeHHocTu: a) Tak kak OINII, kak mpa-
BUJIO, paboOTalOT CO CBOOOJHBIM PUTMOM, TO B 3(G(EKTUBHBIN (POHJ BpPEMEHU HE
BKJIIOYAIOTCS PErVIAMEHTUPOBAHHBIE IEPEPbIBbI, KPOME TOr0, B MPAKTUYECKOH 1es-
TEJILHOCTHU F', yCTaHAaBIMBAETCA, KaK MPABUIIO, PABHBIM IEepuoay 06opoTa JuHuM 7,
KOTOPbIM MPUHUMAETCS] paBHbIM OJHOU cMeHe wiH 0,5 cMeHbl (Haubosee 1enecooo-
pasHblii eproA 00CIyKUBaHUs uHuK), T.e. F, =T, =r, N, ; 0) npu Hannunu Opaxa

Ha MPOMEXKYTOUYHBIX OIMEpaIUsIX TEXHOJOTHMUYECKOTO MPOIecca OMPENesIOTCs CBOS
nporpaMma 3armycka U CBOM TakT Mo Kaxjaoil oneparuu. [Ipu 3ToM pacy€r ocyuiecTs-
JISIeTCS C MOCEHEN Oonepaluu, T.e. UCXO/s U3 MPOTPaMMbl BhIMyCKa U3Aeauil (Ny).

3:N6-100 =) (30)
100 —
rJic @ — NPOLEHT Opaka Ha oneparuu.

CmeHHasi mporpaMma 3arycka o ornepamusaM ONpeaeseTcss UCX0As U3 Mecsy-
HOW TIporpaMMBbl 3aIycKa, JBYXCMEHHOTO pekuMa paboThl 000pymOBaHUS TIPU
21-22 pabouux AHSIX B MECHII.

OmnpeneneHue KoJIU4ecTBa pab0YMX MECT OCYIIECTBIISICTCS 0 KaXKJIOH i-i ore-
paluy U 110 BCEX MOTOYHOMW JIMHUH B LIEJIOM.

Pacuér npousBoautcs o dpopmyiie

C,; =-4nL (31)

rue t — HOpMa LITYYHOI'0 BPEMEHHU HA I-U ONepalny, MUH;

wm.i
an — TAKT BBIITYCKa I/IBI[GJ'II/If/'I, MI/IH/ IIIT.
Pacuérusie Bemmuudabl C pi IIOJIy4aroTCsd, KaK IIpaBHIIO, ,Z[pO6HI>IMI/I qucCJiaMHU,

MO3TOMY UX HEOOXOJUMO OKPYIJIMTh 10 OMMKalmuX 1esbix yncen. [IpunsaToe uncio
pabouyux mMect (C ompenensieTcs mo Gopmyiie

. lC,;] mpm 1<K, <1,

v ]Cp.i[ npu 1,1 vnu npu [Cp.l.]: 0,1,
rae K, — koaguuueHT 3arpy3ku pabodnx MecT 10 KaKJOU i-i OlepaLyH.

np.i

(32)



[leperpy3ka pabouux MeECT yCTpaHseTCsl MyTEM COBEPIICHCTBOBAHUSI TEXHOJIO-
MU, MEXaHU3AIMU U OCHAILEHUS] pabO4YMX MECT MPHUCIOCOOJICHUSIMU BO BpEMs OT-
manku OIITTJIL

OO6miee KOJIMUECTBO PabOUUX MECT HA JIMHUU OMPENENsaeTCsl Kak pacu€THOE, Tak
U TIPUHATOE:

CP-JI - ilcp-i 1 Cnp.ﬂ - ilcnp.i > (33)

i€ M — YUCII0 ONepanuil o JaHHOMY TEXHOJIOTMYECKOMY ITPOLIEcCy.

Koadduument 3arpysku pabounx mect omnpeaensercs no gopmynam (7), (8).
Cpennuii ko3¢ (HULUEHT 3arpy3Ku pabouuX MECT Ha JIMHUU JTOJIKEH COOTBETCTBOBATH
ycnosumo K ., = 0,75.

Ha yyacTkax BHYTpHU LIEXOB J€TaIHd, COOPOUYHBIE €UHULBI B MPOLECCE U3TOTOB-
JICHUSI NEPEMEIIAOTCS MEXIy padOuMMU MECTaMH (TEXHOJIOTMYECKUM 000py0Ba-
HUEM) U MEXIYy KJIaJOBbIMHU (CKJIaJlaMH) U y4acTKaMH M C OJHOTO y4acTKa Ha ApYy-
roi. J{ns aTux ueneil ucnonb3yroTes pa3iMuHble TPAHCIOPTHBIE CPEICTBA, B YaCTHO-
CTH, JUUISl MEXOIMEPAMOHHON TPAHCIIOPTUPOBKHU — CKAThI, CKIU3bI, JIOTKH, Kejl00a, a
JUISL MEXIIEXOBON TPAaHCIOPTUPOBKU — 3JIEKTPOKAPBI, dJIEKTPUUECKUE U PYyUHBIE Te-
JEKKH, POOO3JIEKTPOKAPBL, TPAHCIOPTEPH PA3NUYHOIO THUIA U JAPYTUe TPAHCIOPT-
HbIE cpeJicTBa (Mpui. 5).

OnHUM U3 OCHOBHBIX (DAKTOPOB MPHU BBIOOPE TPAHCHOPTHOTO CPEACTBA IS
MEXIIEXOBOW TPAHCIIOPTUPOBKH SIBISETCS TPY30MOABEMHOCTD, ISl 4ero HE0OX0IUMO
YUUTBIBaTh pa3Mephbl MapTUil U Bec 00padaThIBAEMbIX JIETalICH.

Yuciio TpaHCHOPTHBIX CPEACTB MPEPHIBHOTIO (LIUKINYECKOT0) AEHCTBUA (TEJIexkK-
KH, pOOO3JIEKTPOKAPHI U JIp.) ONpenesercs o Gopmysie

H
K, 2 N0,

cp
= +t. +t, |, (34)
. qKMC F3 KCM VCp ’ g

rae K, — KOJIMYECTBO TPAHCIIOPTHBIX ONEpaLUi, OCYIECTBISEMBIX HAI KAKIOU Je-
Talblo (IIEPEBO3 MATEPUAIOB HAa 3arOTOBUTENIBHYIO ONEPALNIO, 3arOTOBOK
Ha y4acTOK MEXaHM4YECKON 00pabOTKH, FOTOBBIX AETaJel Ha CKIIaja U Ap.);
N, — nporpamma 3arycka j-ro HaMMEHOBaHHMs JeTajnedl (COOPOYHBIX €IUHHL),
IIT.;
Q; — BeC eIMHUIIBI j-T0 TUIOPAa3Mepa JIeTalH (M3 MCXOAHBIX JAHHBIX — HOpMa
pacxojia MaTepHUaa Ha OJTHO U3JEIHE), KT;
q — TPy30110IbEMHOCTb TPAHCIIOPTHBIX €AWHMI, KT
K, — ko3¢ puLreHT UCcroNb30BaHusl IPy30H0IbEMHOCTH TPAHCIIOPTHBIX CPEJICTB
(K, =0,6-0,75);
L., — cpenee pacCTOSIHUE MEXKY ITyHKTaMu, M (ch =80-150 M);

V.» — cpennsis CKOpOCTh JIBUKEHHUS TPAHCIIOPTHOTO CPENICTBA, M/MHUH
(v, =50 —100 m/mun );



{; — BpeMsl Ha 3arpy3Ky TPaHCIIOPTHOTO CPEJCTBA 3a KAXKAYIO OTIEpaIUio, MUH
(t,=5-10Mun);

t, — BpeMs Ha pas3rpy3Ky TPaHCIIOPTHOI'O CPEICTBA 3a KaXKIYI0 ONEPaLUI0, MUH
(tp =10 —SMI/IH).

IToctpoenune cranpapr-miana OIIIJI — cinoxHBIM ponece, OCymECTBIAETCS B
TabnuuHoi (popme (puc. 2.3), B KOTOPYIO BHOCATCS BCE ONEPALUUA TEXHOJIOTHYECKOTO
IpoIecca 1 HOPMbl BpEMEHHU UX BBITIOJHEHUS, TPOCTABISIETCS TaKT (PUTM) MOTOKA U
OTpeIeNAeTCs] HEOOX0AMMOE YUCIIO PabOUrX MECT MO KaxK0# ornepauuu (pacuéTHoe
u npuHsToe no ¢opmysam (31) u (32)) u B 11e7I0M 110 JTUHUU;, OTIPEICIIACTCS 3arpy3Ka
pabounx Mect (1o ¢opmyinam (7) u (8)) B MUHyTax M B MPOIEHTAX; IPHUCBAUBAIOTCS
HOMepa pabouuM mecTaM (10 BO3PACTaHUIO OT MEPBOTO); CTPOUTCS rpaduk pabOThHI
000pyIOBaHUSI HAa Ka)XJOW OINEpaluyd U PacCUYUTHIBACTCS HEOOXOIUMOE KOJIMYECTBO
MIPOU3BOJICTBEHHBIX pa00OYMX; B CBSI3U C HEIOTPY3KOM 00OPYIOBaHUS HA OTAEIbHBIX
pabounx MecTax, a CJIe0BaTebHO, U pab0YNX-0IepaTOPOB MPOU3BOAUTCS 103arpy3-
Ka pabouynx MyTEM 3aKperuieHUs 3a HUMH HECKOJBKUX HEIOTPY’KEHHBIX pabouux
MECT, T.€. CTPOUTCA TpaduK periiaMeHTaI TPpyJa MO JIMHUU U OTPEACIAETCS OKOH-
YyaTeJabHasi YUCICHHOCTh MPOU3BOJCTBEHHBIX pabOYMX, MPUCBAUBAIOTCA UM HOMEpA
WM YCIIOBHBIC 3HAKW M YCTAHABIIMBACTCS TMOPSIOK OOCITYKMBaHUSI HEJOTPY>KEHHBIX
pabounx MecT.

IIpuMmep pacyéra kajeHaapHO-IIaHOBBIX HOpMaTuBOB OIIILJI npu orcyr-
CTBUM Opaka Ha NMPOMEKYTOUYHBIX onepauusix. Jlomyctum, TpedyeTcsi HU3TOTOBUTH
3a Mmecsar; 10080 m. peranei. B mecsie 21 pabouunii neHb, pabota BeaEéTcs B JIBE
cmenbl. [lepuon ob6opoTa JTUHHUM paBeH OHON CMeHe. TEeXHOJOTMYECKHUU MPOoIece
BKJIIOYAET MATh onepauuii. HopMa BpemMeHU BBITIOJHEHUSI ONEpalydid COCTaBIISIET:
tiy=3,1 mun; t, =2; t; =4,6; t4, = 1,4; ts = 2,8 MmuH. bpak Ha onepaiusax oTCyTCTBYET,
CJIeZI0BATEJILHO, ITPOTpaMMa 3aMycKa 3a nepuoj 000poTa paBHa MporpaMme BBIYCKa,
T.. N, = N,.

. = 10080 _ 240 wr./cMeHy.
21-2
TakT nmoToka paBeH
F, 8-60
Vop = =—7T—= 2 MUH/IIT.
PN, 240

6

PacuétHoe kommyecTBO pabouyux MecT cocTaBiser 6,95 en., mpunsitoe — 9 en.
O6opynoBanue Ha padounx Mectax Ne 2, 6, 7 u 9 nmosHOCThIO HE 3arpykeHo. Cpen-
HUN K03 duULIUeHT 3arpy3ku padounx mect cocrtaBisger 0,77, 4TO COOTBETCTBYET
TpeboBanusm st opranuzanuu OIIIJI. Pacuérnas dumcieHHOCTh MPOU3BOICTBEH-
HBIX padOuYnX COCTaBisIeT 9 4en., OJTHAKO MOCJEe MOCTpOeHUs rpaduka periameHTa-
1y Tpyaa (mogdbopa paboT U coBMenieHus: mpodeccuii) BBISIBIEHO, YTO JOCTATOYHO
MMETh Ha JIMHUM 7 4ell. B cMeHy. M3 Hux aBoe pabounx OyaeT paboTaTh Ha ABYX pa-
00uyux MecTax: OAMH OyAET BBINOJHATH paboTy Ha 2-M U 9-M, a Apyroil — Ha 6-M U
7-M pabounx mectax. ['paduk u nopsgok o0CIyKUBaHUSI padOUUX MECT MPECTABIICH
Ha CTaHAapT-IUIaHe.



Ha OIIILI BcencTBue pasindHON TPYIOEMKOCTH HA ONEPALUAX MPOU3BOACT-
BEHHOI'0 IIpoLiecca HEM30eXKHbl MEKONEPALIMOHHBIE 000POTHBIE 3a1ebl. OHU co3/a-
FOTCS I BBIPAaBHUBAHUS ITPOU3BOJAUTEIBHOCTH HA CMEXKHBIX ONepauusax. JTO JeTa-
JM WK y37bl, HAXOSIIMECs Ha padounx MecTaxX B 0KHMJIaHWUHU Ipoliecca 00pabOTKH.
OO6opoTHbIE 3a/€libl MO3BOJSIOT OPraHU30BaTh HENPEPBHIBHYIO pabOTy Ha pabouyux
MeCTax B TEUCHHUE ONPEIEIEHHOIO CTAHAAPTHBIM INIAHOM OTpe3Ka BPEMEHHU. Xapak-
TEPHON 4epTOil 0OOPOTHBIX 3aJEJIOB SIBISETCA U3MEHEHUE MX BEIMUYMHBI HA IPOTS-
’KEHMHU Mepuosia 000poTa JUHUM OT HYJIS 10 MakcuMyMa. Pa3zMmepsl ux, Kak mpaBuiio,
HACTOJIBKO BEJIMKH, YTO BECh PACUET 3a€JIOB HA TaKUX JIMHUAX CBOAMTCS K PacyéTy
TOJILKO MEKOIEPALMOHHBIX OOOPOTHBIX 3aJ€JI0B, MpeHeOperas pacyéToM TEXHOJIO-
IMYECKUX TPAHCIIOPTHBIX U CTPAXOBBIX 3a/€J10B.

Pacuér mexxomepanmoHHBIX OOOPOTHBIX 3aJI€J0B NMPOU3BOAUTCS IO CTaHIAPT-
wiany OIITUI mexny kaxaoil mapoil CMEXHbBIX onepanuil (HanpuMmep, Mexay 1-i u
2-i1 onepauusaMu, Mexay 2-i u 3-it u T.4.). ns storo nepuon odopota nunuu (75,)
pa30uBaeTcs Ha 4acTH, KaxJas U3 KOTOPBIX XapaKTepU3yeTCs HEU3MEHHBIM YHCIOM
paboTaruX eIUHULl 000PYJOBaHUSI HAa CMEKHBIX OMEpalMsIX U Ha3bIBA€TCS 4acT-
HbIM niepuoaoM. Hampumep, mexnay 1-ii 1 2-i1 onepanusiMu MOXHO BBIACIIHTH JIBa
yacTHbIX niepuona 1} =264 mun u T, = 216 mun. Ha npotsokenuun 7' Ha nepBoy ore-
pauuu paboTaeT /iBa CTaHKa, a Ha BTOPOM OJIMH, a Ha MPOTSLKEHUU 1, Ha MEpBOM U Ha
BTOPOI1 onepanusax padoTaeT 1Mo 0JHOMY CTaHKy. Pasmep 000pOTHOro 3ajena Mexay
Ka)KJI0M Mapoi CMEeXHBIX onepauuil (I u i+1) u B kaxxaom yactHoM nepuoze (7;) omn-
penensercs o hopmyiie
p :Tj-Cl. _Tj-Cl-H

06 / . )
wm.1

rIe T; — IpOIOJKUTENBHOCTD j-I'0 YaCTHOTO NEPHOA MEXKY CMEXHBIMH OIle-
palysaMu MpU HEM3MEHHOM YHCIIe pabOoTaIIIMX €IUHULl 000pyT0Ba-
HMS, MUH;
C; u C;;; — 9uCIO eAuHUIl 000PYI0BaHUS COOTBETCTBEHHO Ha i-U | (i+1)-i ore-
panusax B TEYEHUE YaCTHOIO NEpUoa BpeMeHH T};
tum.i U Lym.i+1 — HOPMBI IITYYHOTO BPEMEHU COOTBETCTBEHHO Ha i-ii 1 Ha (i+1)-i ome-
palMsaX TEXHOJIOTHYECKOTO MPOLecca, MUH.

Ay (35)

wm.i+1

Bennunna 000pOTHOrO 3ajielia MOKET ObITh MOJOKUTEIBHON WU OTPUIATEb-
Hol. [lonoxxkuTenpbHOE 3HAUEHHUE 3aJ1e7Ia CBUETEILCTBYET 00 YBEIUYEHUHU €r0 Ha OT-
peske 7, Tak Kak NpeablayIas onepanus BoIAAET O0JbIe U3, YeM MOXKET ObITh
00paboTaHO Ha MOCJIEAYIOIIEH, OTPULIATEIBHOE — 00 YMEHBIIIEHUHU 3ajieJ1a, TTOCKOJIb-
Ky MpEeIbIAYIas ornepamus BbIIaéT W3S MEHbBIIE, YeM HEe0OXOIUMO JIJIsl Moce-
JYFOLIECH.

Pacuér 3amena B KypcoBoi paboTe PEKOMEHIyeTCs MPOU3BOIUTh B TaOIUYHOM
dbopme (tabum. 2.8, 2.9). B tabdn. 2.8 npuBeaeH pacdér 0OOPOTHBIX 3aJI€JIOB MO KaX-
JIO¥M mape CMEXKHBIX OIepaliiii B COOTBETCTBUHU CO CTaHAAPT-TUIAHOM, MPHUBEIACHHBIM
Ha puc. 2.3.



Pacuér mexonepanoHHBIX 00OPOTHBIX 33/1€JI0B

Tabmauna 2.8

YacTHbIE AnmTEIEROCTE PacuéT 3a€e10B MO0 YaCTHBIM Iromane
YacTHOI'O 3MI0P,
nepuoabl nepuoaam 7, mr.
Nnepuoa, MUH aer./MuH
Mexny 1-i u 2-1 onepanusiMu
T, 264 \ 264-2 264-1 5016
: 3,1 2
T, 216 " 216-1 216-1 4104
Zl ) = — = _38
’ 3,1 2
HToro 9120
Mexay 2-i u 3-ii onepausiMu
T, 144 . 144-1 144-3 1584
22 3 = - = _22
’ 2 4,6
T A . .
) 336 2= 336-1 B 336-2 _ 9 3696
’ 2 4.6
HToro 5280
Mexny 3-ii u 4-ii oniepanusiMu
T, 144 144-3 144-0 6768
[ 4.6 1,4
T 336 " 336-2 336-1 15792
Z3 4 = - = _94
’ 4,6 1,4
HToro 22560
Mexny 4-ii u 5-i onepausiMu
T, 144 | 144-0 144-1 3672
Z4 5= — = _51
’ 1,4 2,8
T 12 1 . . 7
) 0 245:120 1_120 1:+43 580
’ 1,4 2.8
T; 192 w1921 192-2 8256
245 = - =0
1,4 2,8
T 24 w241 24-1 1128
Zys=—FT—————=10
1,4 2.8
HToro 15636
Bcero 52596

[Tocne pacu€ra 00OpOTHBIX 3a7ei0B (CM. TabJ. 2.8) MEXAy Kaxiaou mnapoit
CMEXKHBIX OIEparuii CTPoSTCs TpauKy JBYKCHHS dTUX 33JIeJI0B (DIIOPHI 3a]1EI0B)

3a nepuoag

obopota

JIMHHUU )41 OIIPCACIIAOTCA

IUIOIAAN

amop  (S).



~ Kou-Bo - 3arpys3ka < I'padux padoTbl 000pya0BaAHUSA U
2 = = pabounx | g | pabdoumx = nepexojaa pado4ymux ¢ 0JHOro padouero 3 E
= z % 3 MecCT i MecT o SIS 5 MecTa Ha Apyroe 3a mepuoj obopora | . & 5
= 2 < 2 =S o = = - : = | IMHUHU, PaBHBINA 0HOM cMeHe (480 MuH), ; 5 x
=3 5 Er : E EEl A = = © Bl 2 E H IBHKEeHHE 000POTHBIX 3a/1€J10B S 2 I
I EEPEER R -HEHEE s
S = 8 23 ¥ D ol =y & o 5 Q| & S E
o1 s S o1 = S 60 | 120 | 180 | 240 | 300 | 360 | 420 | 480 | = 3
2| £5 |ESEEFEEEL 2| | s |2EEE S-S
1 | Toxapnas 1 | 100 | 480 Ik 155
3,1 120 |1,55] 2 | 2| 55 [264] 2 |249 Apdssssannnnfannny 85
dpesep- T ~— 7,
2 Hast // \\
2,0 120 |1,00| 1 31100480 | 1 e — 240
22 \T 1 I 22
; | Pactou- 4 | 100 | 480 4 —~ 104
Hasi 5 | 100 | 480 5 104
4’6 2,0 2,30 3 6 30 144 3 6+7 EEEEEEEERR EEEEEEEEEEEEENEEEERN 32
Caep- T 2 I
4 JINIbHAsA P }
1,4 1201(070| 1 71 70 | 336 | 1 | 7+6 pfeenyennaa . 240
]
N =
51 T T 7
5 ]_HJ'II/I(bO- \ 1 2 43 3 4/51
BaJIbHAs 8 | 100 | 480 8 e 171
28 1201140 2 | 9] 40 | 192 | 2 | 942 pusssgunnasassaapunnn; B 69
Uroro [ 13,9 2,0 1695 9 | 9 [77,2 7

Puc. 2.3. Crangapt-muian padotst OITII:
— BpeMs pabOThl 000PYIOBAHHS;

— BpeMs IpocTost 000PyI0BaHUS;

l — TIepexo/ibl paboyux C OJTHOr0 pabovero MecTa Ha JIpyroe






B skoHOMHMYECKOM OTHOWIEHMM BakHOM xapakrepuctukon OIIIIJI sBnsercs
CpelHss BEJIMYMHA MEKOIECPAMOHHBIX 3aJ€J0B MEXIY KaXIOW Iapod CMEKHBIX
orepauuii U 1Mo JUHUU B 1IEJIOM, TOCKOJIbKY OHA XapaKTepU3yeT CBSI3bIBAHUE 000POT-
HBIX CPEJICTB B HE3ABEPLUIEHHOM ITPOU3BOJICTBE.

Mexny mapoi CMEXHbBIX OIlepalluil Pacy€T CpeIHEU BEIMYMHBI MEXOIIepalu-
OHHBIX 000POTHBIX 33/1€JI0B IPOU3BOAUTCS 1O (popmyIie

1

Zcp.06 =—L mT., ( 36 )
o
rjae S; — Wiowaas 3Mop 000POTHOTO 3ajeia Mexy i-il u (i+1)-i onepauusimu (1io-
iaab MI0p 0 paccMaTpUBAEMOMY MIpUMEpPY ofpejeneHa B Tada. 2.8 u co-
craBiseT S, =9120 ner/mun);
T, — nepuona o6opota auHuu (1151 paccmatpuBaemoro nepuoga 7, = 480 Mun).

' 9120
CrnenoBartenbto, 2., 0517 = ——— =19 WT.

480
Cpennsist BeIMYMHA MEKONEPALIMOHHOIO 00OPOTHOTO 3a/ie1a B LIEJIOM 10 JIMHUH
paBHa CyMME CpPEIHUX BEJIUYUH MEKOIEPAMOHHBIX OOOPOTHBIX 3aJ€JIOB MO BCEM
orepanusM. JTa BeJIMYMHA onpeesieTcs no Gpopmyie

m—1
2.5
i=1

o

Zepo6 = mT., (37)

m—1
rae ZSI. — CyMMa IUIOIIAJIeH S0P MO BCEM MOTOYHOM JIMHUM (I paccCMaTpuBae-
i=1
MOT'0 IpUMeEpPa OHa cocTaBiigeT 52 596 net./mun).

52596

= =110 mr.
00.cp 480

CrnenoBaTenabHO, z

Cpennss BennyrHa 000POTHOTO 3a4€7a (Z,6.p) HA JUHAXA IPUHUMACTCA VIS pac-
4yéTa BEJIMYMHBI HE3aBEPLIEHHOIO IIPOM3BOACTBA. BennunHa HEe3aBEpIIEHHOIO IIPO-
M3BOJICTBA B HOpPMO-4yacax, 0e3 yuéra 3aTpar TpyJa B NPEIbIAYyHIMX LIEHAX, Omnpe/e-
asiercs o popmysie

m
Zcp.06 Z tmm.i
i i=1

H,,

HOPMO-U. (38)
13,9

Huns pacemarpusaemoro npumepa, H,, =110- =12,7 HOpMO-H.

CpenHee 3HayeHUE HE3aBEPILIEHHOIO MPOU3BOJICTBA B HOPMO-4yacax C Y4YETOM
3aTpar Tpyda B IPEeAbLIyIIUX IIeXaxX onpeaensercs no Gopmysie



m
Ztmm.i
' —1

Hcp - Zcp.06 tnp + IT HOpPMO-1, (39)

rae f,, — CyMMapHble 3aTpaThl TpyJa Ha OAUH IpeAMET (JeTallb, y3eld U T.A.) B Ipe-
TBIIYIIUX [IeXaX, HOPMO-4.
BenuunHa He3aBepIEHHOrO MPOU3BOACTBA B JICHEKHOM BBIPAKEHUH OTIpEAEIsi-
eTcs o popmyiie
H,, =206 C. ye, (40)

rne C, — 1mexoBasi ce0ECTOMMOCTh M3JICIHs, HAXOJAIIerocs B 3ajene (MOXKET OBbITh
npuHsATa U1 MexaHnooOpabaTeiBaromux 1exoB 0,7, a st cOOpPOYHBIX —
0,85 ot nexosoii cebecronmoctu uzgenus (C,), 3akOHUYEHHON 00paboTKH),

y.e.

BaxHbIM KaJIeHJapHO-IJIAHOBBIM HOPMATHUBOM SIBJISIETCS JUIMTEILHOCTh MPOU3-
BOJICTBEHHOT'O IIUKIIA (Z,). Pacuér 3TOro HopMaTuBa NpOU3BOAUTCA 110 (popMyJIe

by =Zepoo " Tup - (41)

Juist mpuBeienHoro npumepa 7, =110- 6_20 =3,7 u.

IIpumep pacuéra kajeHaapHo-mIaHOBBIX HopMaTHBOB OIIIIJI npu Haam-
YMHU NMPOUEHTA OpaKka Ha NMPOMEKYTOYHBIX ONEPANUAX TEXHOJOIMYECKOro Mmpo-
necca (puc. 2.4). Jlyist HarasiAHOCTH UCIOJIB3YEM PaHEE PACCMOTPEHHBIN MpUMEp, HO
BBE/IEM IIPOLIEHT Opaka Ha 3-H, 4-il u 5-i onepauusx. [Iporpamma Beimycka geTanei
3a mepuoa oobopota nunuu npeactasiser 240 wr. [Ipouent Opaka Ha 3-i u 5-i1 one-
pauusix cocrasiusier 10%, a Ha 4-ii — 5%. CrnenoBarenbHO, ITpOrpamMMa 3amycka Jiera-
JIer Ha 5-# onepauuu COCTaBUT

f _240-100 267 mir.
100-10
Amnanoru4no ajis 4-il onepauuu
N} = 267100 _ »g1 e,
100 -5
Jns 3-i onepanuu
N3 = 281100 _ 315 .
100-10

Ha 1-if u 2-ii onepanusx TeXHOJIOTHYECKUI OpaKk OTCYTCTBYET, MOATOMY N; HJis
ATUX orepaiuii Oyaer paBHa 312 mir.

Hcxoas u3 mporpaMMsbl 3aycKa MO KaXKJA0W ONEpalyy ONPEIesieTCsl YaCTHBIM
TAaKT NOTOKA. JlJ1s1 mEpBOM, BTOPOU M TPETHEN ONEPALIMN OH COCTABIISIET

F
r,};jzﬁ __f 480 1,54 mun/mT.
NE23 312






3|2 KoJu-Bo - 3arpyska > I'padux padoTsl 000py10BaHMA U T£g
0 = == padouux | $ | padoumnx |z nepexoaa pado4ux ¢ 0JHOro padouero 5;{',,* )
=| E S = 3 MeCT 5 MecT | o 3|8 5 MECTa Ha Jpyroe 3a mepuoa obopora |&£2 5
= 8 = §= & _ 2 = é 2 ¢ = | mmHum, paBHbIii oHoii cmene (480 Mun), &E‘E_
& 5 % = 5| 2|8 SIENE |8 - |E E S E W IBHKeHHe 000POTHBIX 32/1€J10B =3 =
= 2 = o =S |RIE < = =
S| =2 |73 Tl E|D S|EY & .o = B8l &8
o S S 2 S o | = o 120 | 1 24 420 | 4
2| 25 2 BEE|EeEdg] | a |2 gS g 0120|180 20| 3003607420480
1 Toxap- 1 | 100 | 480 1
Hast 3110 (1541201 2 |2 ]100]|480| 2 2 312
50 T T 50
(Dpe— \ 1 2
3epHast 31100 | 480 3 o~
2,0 0 1,54 1,30 2 4 30 144 2 4+10 EEEEEEEENEE NN EEEEEEEEEEENEEEEN 312
g 7 3
Pac-
5 | 100 | 480 5
ToHa 6 | 100 | 480 . =
46 1101541299 3 | 7] 99 [475]| 3 7 1 312
Csaep- 55 T 255
JUIIb- 1 ;5\{
Hast 1415 (]1,711082] 1 | 8] 80 |394]| 1 8 281
o AR S %
BaJIb- 9 | 100 | 480 - v
Hasi 28 101,80 1,55| 2 | 10| 55 | 264 | 2 |10+4[""""1""""" Y N 267
HUroro | 13,9 | — — 8,67 | 10 | 10 | 76,7 - 9

Puc. 2.4. Cranpapt-man padotel OIIII npu Hanuuuu OGpaka Ha OTAEIBHBIX ONEPALHIX




Ananoru4Ho s 4-il 1 S5-i onepauuii
F

rn‘; =2 :@:1,71 MHUH/IIT.; 7,

N* 281

3

F, 480
nsp =—r =——=18 mun/mr.

N, 2067

Jlanee Bce ocTalibHble Pacu€Thl KaJleHAapHO-I1aHOBbIX HOpMaTuBoB OIIIIJT Be-
JIyTCA AHAJIOTUYHO pacuéraM, NPUBEICHHBIM B IIEPBOM IPUMEPE, OJTHAKO UX BEJINYU-

Ha OyJIeT pe3KO OTIMYaThCS OT 3HAUECHHI, TOJTyYEHHBIX B IIEPBOM CIIyYae.

Tabnuna 2.9
Pacuér BeIMunHBI MEXKOMEPALIMOHHBIX 0OOPOTHBIX 3a7€JI0B

YacTHbIE JmrensHoCTE PacuéT 3aa€e10B 10 YaCTHBIM ILromane
YaCTHOI0 3MI0P,
nepuoabl nepuoaam 7, mr.
NnepuoIa, MUH aer./MuH
Mexny 1-i u 2-ii onepanusiMu
T, 144 144-2 144-2 3600
20612 = B ==50
4 3,1 2
T 336 " 336-2 336-1 8400
Z06.12 = - =+50
’ 3,1 2
Mexny 2-1i u 3-i onepauusiMu
T, 144 144-2 144-3 3600
20623 = - =+50
’ 2 4.6
T, 331 331-1 331-3 8400
20623 = = ==30
’ 2 4,6
Ty 5 oo 5152
006.2,3 2 4,6
Mexny 3-i u 4-1 onepanusiMu
T, 394 394.-3 394-1 10890
206.3,4 = - ==55
’ 4.6 1,4
T 81 @ 4 . 2146
> 813 810 o
o 4,6 1,4
T; 5 " _E_S;O_Jr 270
00.3,4 4,6 1,4
Mexny 4-ii u 5-i onepaiusiMi U T.]I.
HToro

CpGI[HSISI BCIIMYMNHA MCKOIICPALMOHHOI'O 060p0THOFO 3a/JcJia, BCJIIMYMHA HC3a-
BGpH.IéHHOFO MMpOU3BOACTBA U AJIUTCIBHOCTb IIPOU3BOACTBCHHOI'O LMKIIA OIPCACIIA-
FOTCA TakK K€, KaK U B IICPBOM CJIy4ac.



2.3.3. Pacuér kanenaapHo-mjiaHoBbiXx HopmaTtusoB MHILJI
C MOCJIeI0BATEIbHO-NIAPTHOHHBIM Yepe0BaHHeM 00beKTOB

MHoronpeMeTHbIEe HENPEPHIBHO-IIOTOYHBIC JTUHUU MPUMEHSIOTCS B YCIOBUSIX
CEpUUHOTrO MPOU3BOJCTBA B TE€X CIy4Yasx, KOrJa OpraHu3alus OJHONPEAMETHBIX HE-
MPEPBHIBHO-MIOTOYHBIX JIMHUHN sBIsieTCsl Maod(PEeKTUBHON M3-3a UX HEMOJHOMW 3a-
IPY3KH Ha BECh IUIAHOBBIM NEepUoJI. Tak Kak mporpaMmma BbIITYCKa OJHOTO MpeaMeETa
HE oOecrneyrBaeT MOJIHYIO 3arpy3Ky JIMHHUH, TOJOUPAIOTCS MPEeAMEThI JIU00 pa3HbIX
HAaUMEHOBAHUM, JTUOO OJHOTO HAMMEHOBAHUS, HO PAa3HBIX TUIOPA3MEPOB, CXOJHBIC
MEXAy COOOM KOHCTPYKTHUBHO M TEXHOJIOTMYECKH M MMEIOIME PABHOE MM KPAaTHOE
BpEMsI BBITIOJIHEHUS ONIEpALIU.

MHII co3paroTcs Ha NPEaNpUATHIX PAJUOTEXHUKH M DJIEKTPOHUKU KaK JJIS
MEXaHUYEeCKOW 00pabOTKH meranei, Tak U JUisi COOPKU OTACNBbHBIX Y3JIOB, OJIOKOB
(MOHTaka, HACTPOUKHU, PETYIUPOBKH) U U3JECITUS B LIEJIOM.

Ha MHIIJI B cepuitHoM npou3BOACTBE Harbosee pacpoCTpaHEHHBIM SBIISIETCS
MIOCJIEJOBATENbHO-TAPTUOHHOE YEPEIOBaHUE NPEIMETOB TpyJa (IEpPEeMEHHO-IIOTOY-
HOE MPOMU3BOJICTBO). M3roToBieHne U3aenuil Ha TAKUX JTUHUSX OCYLIECTBISETCS Map-
TUSIMU, Ha JIMHUU KaXAbli paObOUYWii BBIMOJIHSIET OAHY YHUDUIIMPOBAHHYIO OImepa-
1110, a paboyre MecTa pacloIOkKEHbl B CTPOrOl TEXHOJOTMYECKON MOCIIEI0BATENb-
HOCTH.

Pexxum pabotet MHILJI ¢ mocnenoBaTenbHO-TAPTUOHHBIM Y€pPEOBAHUEM TPE/I-
METOB TpyJa OIpeaeiserca AByMs TpyIIaMH KaJeHAApHO-IJIAHOBBIX HOPMAaTHBOB
(KITH), xoTophlie mojaie:kar pacu€Ty u BbIOOpY.

ITepBas rpymnmna KITH ycranaBiauBaer pexum paOOThl MOTOYHOM JMHUU B Tie-
puojibl, Korjaa ona padoraetr kak OHIIJI npu u3roroBnenuu npeaMera j-ro HAMMEHO-
BaHusA. K 310l rpynie OTHOCATCA:

- YaCTHBIM TakT (PUTM) BBIITYyCKA j-IO HAUMEHOBAHUSA U3AeIus (7;);

- YHCIIO pabouYMX MECT, 3aHATOE M3TOTOBJIEHHWEM TpeIMeTa j-T0 HanMEHOBa-
s (C));

- 4acTHas CKOPOCTh JBHKECHHA KoHBelepa (V).

Bropas rpynmna KITH cBd3aHa ¢ U3roToBjI€HUEM pa3HbIX HAMMEHOBaHUN OOBEK-
TOB IIPOU3BOJICTBA, OObEAMHEHHBIX HA JIMHUU, U YCTAHABIUBACT OYEPEAHOCTh UX U3-
rotoBieHus. K 3Toii rpyrine oTHOCATCS:

- pasMep napTHH OPEAMETOB j-T0 HAUMEHOBaHHUA (71;);

- putMm (NIEPUOJIUYHOCTH) YEPEIOBAHUS MAPTUU MPEIMETOB j-r0 HAMMEHOBa-
Husd (R));

- JUIMTEIbHOCTh IIMKJIA U3TOTOBJIECHHUS MMAPTUH MTPEAMETOB j-I'O HAUMEHOBAHUS
(t).

Kpome toro, na MHIIJI 6omabi1oe caMocTosTeIbHOE 3HAYECHUE UMEIOT M TaKHe
KQJICH/IAPHO-IIJIAHOBBIE HOPMATUBBI, KaK IIPOCTOM pabOUYMX MECT B CBSA3U CO CMEHOM
HapTUM IPEAMETOB Ha JIMHUM (11,;), 3a]1e)Ibl ¥ HE3aBEPLUIEHHOE IPOU3BOJICTBO, a TAK-
K€ CTaHJIapTHBIN IUJIaH.



Pacuér nepBoii rpynnsl KajJeHAapHO-IVIAHOBBIX HOPMAaTUBOB. MHoromnpea-
METHYIO HENPEPBIBHO-IIOTOYHYIO JIMHUIO C IOCIEA0BATEIBbHO-ITAPTUOHHBIM Yepeo-
BAHMEM IPEIMETOB MOKHO paccMaTpUBAaTh KaK IOCJIENOBATENbHYK) COBOKYITHOCTh
OJITHOIIPEIMETHBIX HENPEPBIBHO-NIOTOYHBIX JUHUK. [[03TOMYy pacdérel KajeHIapHO-
IUIAHOBBIX HOPMATHUBOB 1}, V), C; mpousBoasaTcs o Meroauke pacuéra qiss OHITIILL

OpnHako B 3aBUCHMOCTH OT CTEIEHM KOHCTPYKTHBHO-TEXHOJOTMYECKOIO CXOM-
CTBa M3ZeNUi, NOJOMPAEMBIX Ha JIMHUIO, UCIIOJIb3YETCSl YEThIPE BapuaHTa pacyéToB
KIIH nepBoii rpymiibl.

Ilepeuviii sapuanm pacuéma KIIH. 3a nuHHEN 3aKpeIICHbl U3/IENIHS C OJUHAKO-
BOM cyMMapHO# Tpynoémkocteto (7, = T; = ... = T;). B 3TOM ciy4ae U3roToBICHHE
BCEX M3JENUi 1e1ecoo0pa3HO BECTU C OJMHAKOBBIM TAaKTOM, CKOPOCTHIO JBH)KEHUS
KOHBEWepa W WJIECHTUYHBIM KOJUYECTBOM pabO4MX MECT, T.€. ry,=const, V,,=const,
C,,=const.

B nanHoMm cinyuyae nunus padoraer kak OHILJI, ogHako KOHCTPYKTHBHBIE OCO-
OCHHOCTH j-X HaUMEHOBAaHUM W3ACJIMN MOTYT MOTpeOOBaTh MEepeHaNa KU 000py/10-
BaHUs (MOXeT U 0e3 nepeHanaaku). ENHbIN TakT (MOMTYYHBIN PUTM) ONPEACIIeTCs

o ¢hopmyiie
F|1-%n
100

=g MMH/IIIT.,
2N,
j=1

rne F, —>¢dexTuBHbIi GOoHA BpeMeHU paOOThl IMHUY B IJIAHOBOM IIEPUOJIE, MUH;

(42)

nn

¢, — IPOLEHT NOTEPb pabOYero BpeMEHHU Ha NepeHaaaKy JMHuM (2-8%);

N, ; — mporpamma 3amycka (ecnu HeT Opaka N, = N, ) j-ro u3zenus Ha IJIaHOBBIH

a.
NEpUOJ BPEMEHH, IIT.;
H — HOMEeHKnaTypa U31enui, 3aKpPETUIEHHBIX 3a JIMHUEH.

KonunuecTBo pabounx MecT Ha JMHUU B JAHHOM Clly4ae omnpejesnsercs mno ¢op-

MyJie

Cp=—">—""< (43)

100)

rae T, — cymMMapHas TPYyAOEMKOCTb U3TOTOBICHHS j-TO HAMMCHOBAHMS H3JCIHS,

H
2N, T
=
Fg(l— En

MHUH.

CKOpOoCTh IBM>KEHUS KOHBEWEpa onpeesieTcs no popmyiie

[
V. =" m/MuH, (44)

nn
rl’ll’l



rpe /,, — Iar KoHBeWepa (PacCTOSHHE MEXIY OCSIMH CMEXKHO PACIIONOKEHHBIX

npeaMeToB Ha JuHUHM). [IpH OJHOCTOpPOHHEM PACIHOJIOKESHHH PAbOUYnX
MECT MOXHO NpUHATH 1,2-1,5 M, npu aABycToponHeM — 0,6-0,8 m.

Bmopou eapuanm pacuéma KIIH. 3a nuHauen 3aKperuieHbl U3eaus, CyMMapHas
TPYJOEMKOCTh U3rOTOBJIEHUS KOTOPBIX pa3jinyHa Ha OJHOM MJIM HECKOJBKUX OIlepa-
msax (1, # T = T. = ... = T;). B aTOM citydae 1ienecoo0pa3HO YCTaHOBUTb 7y, ~CONSt,
V=const, C,,=var, T.e. Ip1 II€pEX0J€ C U3rOTOBJIEHUS OJTHOTO MpPEeIAMETa HA APYTron
MEHSETCS TOJIBKO KOJIMYECTBO PadOUYMX MECT IO OIEpalusaM, TPYA0EMKOCTb KOTOPBIX
pasnuy4Ha 1o IpeaMeTam Tpyaa.

Pacuér TtakTa (puT™Ma) U CKOPOCTH JIBMXKEHHSI KOHBEIEpa B JAaHHOM Cllydae ocCy-
HIECTBIJISIETCS] AHAJOTUYHO MPUBENCHHOMY Ul IIEpBOro BapuaHTa (popmyssl (42) u
(44)), a KoIMYECTBO PadOUYUX MECT OINPEACIIAETCS 110 KAKIOMY j-My BUILY U3JENHS 1O

bopmyie
Com=—2. (45)

Tpemuu eapuanm pacuéma KIIH. 3a muHUEN 3aKpeIUICHBl U3EIUs, CyMMapHas
TPYJOEMKOCTh U3TOTOBJIEHUSI KOTOPBIX pa3iuyHa Ha OOJIIIMHCTBE WM Ha BCEX OIle-
pamusx (I, # T # ... = T;). B nanHom ciy4ae 1enecoo0pa3HO yCTaHOBUTD 7', =Var,
V=var, C,,=const, T.e. U3MEHUTb IIPU NEPEXOJIE€ OT OJHOIO U3AEINS K APYTOMY TaKT
U CKOPOCTh KOHBEWEpa U OCTABJIATH MOCTOSIHHBIM KOJMYECTBO pabOYUX MECT.

YacTHbI TaKT Uil KaXKIOrO j-TO HAUMEHOBAHUS H3JENNs ONpPENEseTcs I10
bopmyie

T.
. =— Mun/mr. (46)

Fnn. Jj
nn
CkopocTh JBHXKEHHUSI KOHBeiepa omnpenessieTcs sl Kaxaoro j-ro HauMeHOBa-

HUA U30CINA

[
Vin,j =—2— M/MHH. (47)
. rnn.j

KonmdectBo pabodymx MeCT Ha JUHUHU OMpPEAETCTCS TaK kKe, Kak U B MEPBOM
cinyuae (bopmyna (43)).

Yemeépmoiu eapuanm pacuéma KIIH. 3a nuHuen 3aKpernyieHbl U3JEIHs, CyM-
MapHasi TPyA0EMKOCTh M3TOTOBJIEHUSI KOTOPBIX pa3jIMyHa HA BCEX ONEpalMsiX, U3Jie-
nus Menkue u n€rkue (1, # T5 # ... # T;). B 1aHHOM citydae 1e11ecoo0pa3sHo yCTaHo-
BUTH 7,,=var, C,,=const, V,,=const, R,,=const.

KonnuecTtBo pabounx MecCT B JaHHOM Cilydae ONpPEAesIeTCS Tak K€, Kak U B
nepBoM ciyudae (popmyna (43)).

YacTHBIN TaKT JAJIs1 KQXKIOTO j-TO HAMMEHOBAHUS U3JCINN ONPEAEISIETCS TaK ke,
Kak B TpeTbeM citydae (dhopmyia (46)).

Putm notouHo# nuHUK onpeaessieTcs o Gopmyie



R =V P MUH/TIAPTHIO,
WIH (48)
R rnn.A'PA:rnn.E'PE:rnn.B'PB:"':rnn.j.Pja
rae P; — BelMYMHA TPAHCIOPTHOMN MApTHH 110 j-My HaMMCHOBAHHIO M3/eNuii (1o0u-

nn.j =

pacTca TaKou pasMEp nmapTuun ,I[@Taﬂeﬁ, YTOOBI IMPOU3BCACHUC CI'0 HA YaCT-
HbIN TaKT AaBaJI0O OAMHAKOBYTO BGJII/I‘{I/IHY), IT.

CKopoCTh IBMKEHHS KOHBEWepa onpeessieTcsl B JaHHOM ciiydae 1o ¢popmyiie

Zn
=" \/MuH. (49)
R

nn
[Tocne ompeneneHust KajaeHAAPHO-IUIAHOBBIX HOPMATUBOB 1-H TpyImIibl ocylie-
CTBJISIFOT CHUHXPOHU3AIMIO TexHoJiornyeckux mpoueccoB. [lo anamoruun ¢ OHILI
IPOU3BOJUTCS PacuéT KOJMYecTBa pabdounUX MECT IO OIepalusM, COCTaBIsAETCS rpa-
(UK CUHXPOHHOCTH, BHIOMPAETCS TUIl KOHBEWepa, ONPEeAENsSIOTCsS ero Nepuoi, CHC-
TeMa aJpecoBaHus (IIPU HAIMYUU MeCT-AyONEPOB), a TAKXKE pPACCUUTHIBAKOTCS BHYT-
PWIMHENHBIC 3aJ€Nbl — Lyexy, Lyp U Lpes.

%

nn

Pacuér BTOpOIl rpynnel KaJeHAAPHO-IIAHOBBIX HOPMAaTHBOB. Pasmep nap-
TUU NIPEJIMETOB j-I'0 HAUMEHOBAHMS OIpeesaeTcs no Gopmyse

(100-a,) 11,

;= L ., (50)
Cn Vo,

rae o, — AOIYCTHMBIM NPOLIEHT IOTEPh BPEMEHU HA IIPOCTOM PabOYMX MECT IIpH

CMEHE MapTHil IpeAMETOB Ha TuHuM (, =2-8%);

11, ; — cpenHsist JUIMTEIBHOCTE IPOCTOSL PAbOYEro MecTa IpH MEPEeHATAKE THHAH,

MUH.

Benwnuuna /1,; 3aBUCHAT OT ()OPMBI OPraHU3aLMA CMEHBI OOBEKTOB HA MOTOYHOM
nuHuu. Paznuyarot aBe popmbl cMeHbl 00bekTOB. [lepBas hopma npeaycmaTpuBaer,
YTO MapTHUsl U3ACJIHMM j-TO HAUMEHOBAHMS, MMOCTYUBIINX HA TIEPBYIO ONEPAIMIO IMO-
TOYHOW JIMHUU, BBITYCKAETCA C MOCJEIHEH omnepaluu B MojHoM oObéMe. B sTom
ciy4ae /1, COCTOMT M3 JBYX CJIaracMbIX: BpEMEHHM COOCTBEHHOH IlepeHanagku pado-
YuX MecT (f,) U KOHBeHepa U BpEMEHU OXKHUIaHUs pabOYMMU MECTaMH BHOBb 3aIly-
LICHHOW NIApTUX U3JENNH j-10 HauMEHOBaHUA (2C,, — 1) ¥y jt1.

Pacuér Benércs mo hopmyiie

,;=t,+Q2C,, =11, ;s MuH, (51)

Bropas ¢opma cMeHBI 00BEKTOB 3aKJIFOYAETCS B TOM, YTO W3 MAPTHH H3ACITUN
j-TO HaUMEHOBAaHMS Ha BCEX pabO4YMX MecTax oOpa3yercs mepexoisimui 3amen (u3-
JeNMsl Ha pasHbIX CTaAUsAX FOTOBHOCTH). B 3ToM ciyudae BennmumHa /7,; BKIHOYaeT
TOJIBKO BpEMsi, HEOOXOMMOe JJIs TIEpeHaNIaIKi padodynx MECT M KOHBEWepa, U orpe-
nensieTcs o popmyiie

n.j+

1, =t, vun. (52)



[TepBasg opMa CMEHBI OOBEKTOB INPUMEHSECTCA IMPH MANbIX 3HAYCHUAX Iy, H
Cunj» BTOPAst — IIPU 3HAYUTEIBHBIX BEUUUHAX 7y U Cppp

Pacy€rHbIil pasMep mapTuu, Kak IIPaBUio, SIBJISICTCA BEIWYUHONM MUHUMAIIBHON
U OKPYIJISieTCsl B OOJIBIIYIO CTOPOHY (32 MCKJIIOYEHHEM OYEHb TPYAOEMKHUX U OO0Jb-
HINX [IPEJAMETOB).

OkoHYaTeNbHBIN pa3Mep NapTUM YCTAHABIMBACTCS B 3aBUCUMOCTH OT LEJIOTO
psiia SKOHOMHUYECKUX U OpraHU3alMOHHO-IIPOU3BOICTBEHHBIX (PaKTOPOB.

B nepByto ouepenp pasmep mapTUU JOJKEH OBITH COIJIACOBAaH C 3aJaHHOM IMpo-
IpaMMOM BBIITYCKA JAHHOTO j-IO HAMMEHOBAHUS IPEIMETOB U PUTMOM UYEPEIOBAHMS,
T.€. 3a/laHHasl IporpaMMa BBIITYCKa JOJDKHA OBbITh BEJIMYMHOM, KPaTHOW MO OTHOIIE-
HUIO K BBIOPAHHOMY pa3Mepy HapTUH, a PUTM JOJHKEH OBITh Y00OTUIAHHPYEMBIM,
T.€. BEJIMYMHA JOJDKHA YKJIAaIbIBAThCS LIEJIO€ YUCIIO Pa3 B IUIAHOBBIN NEPHUO.

Putm (mepuon yepenoBaHusi) NapTHH, 0OYCIOBIEHHBIA MPOrpaMMOil BBIyCKa
(3amycka) U3JeHil U IPUHATBIM pa3MEpPOM MapTUH, ONpeAeseTcs no GopmyJie

T, |,
Rj:]\;’.-nj TTHEH, (53)
J

rac Tml — IJIAHOBBIN Iepuoa BpCMCHU, BBIpa}I(CHHLIﬁ B JHAX,

N; —nporpamMma BbIITycKa (3armycka) j-ro HaMMEHOBAHUSI U3/CJINI Ha TIJIaHOBBIN

MEPUOI, TIT.
JUTMTENBbHOCTh MPOU3BOACTBEHHOTO IMKIA (BpeMsl 3aHATOCTH TOTOYHOUN JTMHUU
M3rOTOBJICHUEM j-I'O HAMMEHOBAHUS U3/EHs) opeaessercs no Gopmye

Il -r . +1I, .
t, . =—2"J 2J oM.
Ecm 11, ; =0,
Il.-r .
to=—L "I 55

Bce npuBeneHHbIE BBINIE KAJIEHJAPHO-IJIAHOBBIE HOPMATHBBI KOMIUIEKCHO
B3aMMOYBSI3bIBAIOTCS B CTaHAAPT-IUIAHE IOTOYHOM JIMHUM (puc. 2.5).

Cranpapt-miian MHILJI ¢ nocnenoBarenbHO-NAPTUOHHBIM YEPEIOBaHUEM OOb-
€KTOB IOKa3bIBAECT:

— Yepe0BaHME NaPTUU U3TOTABIMBAEMbIX OOBEKTOB Ha JIUHUM;

— BpEMsI 3aHATOCTU JIMHUW H3TOTOBJIEHHMS NApTHM NPEIMETOB KaXJO0Iro j-ro
HAaMMEHOBaHHSI;

— OanaHc pabOThl NOTOYHOM JIMHUU 32 MECALL (111 pacCMaTPUBAEMOTI0 IIpuMepa
OH paBeH 44 cMeHaM — 22 HS IPU IBYXCMEHHOM peXuMe paboThl).

IIpuMmep pacuéra kanenaapHo-miIaHoBbix HopmaTueoB MHILJL. [lonycTtum,
yro Ha MHIIJI cobuparoTcsi 1 MOHTUPYIOTCS OJIOKU YETHIPEX PA3NMUHBIX U3 A,
b, B, I', xoTOopble UMEIOT 3HAYUTEIBHOE KOHCTPYKTUBHOE CXOACTBO U TUIIOBOU TEX-
Hosiornueckuit npouecc. MHIIJI cOopku u MoHTaka 0J10KOB paboTaeT B JJBE CMECHBI.
COopky ¥ MOHTa)K OJIOKOB IPEAINONAracTCsl BECTU HA OJHOM HENPEPBIBHO JIBUXKY-
LIEMCs paclpeeIuTeIbHOM KOHBENEpE.



MecsiyHas mporpamMma BBIITyCKa U CyMMapHasi TpyJ0EMKOCTh OJIOKOB IpUBE/IE-
Hbl B TaOu. 2.10. HauOonbiias OIUTEIRHOCTh HANAAKKH OJHOIO paboYyero mecra
t,=20 muH. [Torepu BpeMeHH Ha MPOCTOU pabOUYUX MECT IPHU CMEHE MAPTUH U3AEIUN
a,=2%.
Tabmanma 2.10
Wudopmarnus o mporpaMme BbITyCKa MPOTyKIIUU

Yea. E N3nenust
Iloka3aTennb 0603Ha- ™
U3M. A b B r
YyeHue
MecsiyHasi nporpamMma BbIIIyCKa N; mrt. | 6000 | 3200 | 3400 | 5500
CymMapHasi Tpy10EMKOCTb T; MWH 10 14 16 18

HcxoaHbid TEXHOTOTHYECKAM TTPOLIECC XapaKTEPU3YETCs Pa3IUIUEM HOPM Bpe-
MEHHU 10 OOJIBIIMHCTBY onepauuid. [loaromy npuHuMaercs TpeTHil BapuaHT pacuéra
KIIH aunawnu, t.e. C,,=const, r,,=var, V,,=var.

Pacuér mepBoM Ipynmsl KaJIEHAAPHO-IUIAHOBBIX HOPMATUBOB BBINIOJHSECTCA B
TaKOM I10CIIEI0BATEIBLHOCTH:

1. Onpenensercs obiee KoJmaecTBO padbouux mect (dhopmyna (43)).

c ~6000-10+3200-14 +3400-16 +5500-18 ~119
= =11,9.

" 22-8-60-2-0,98
[Ipunumaem C,,=12 paboyux MeCT Ha JTUHUMU.

2. OnpenenstoTes YacTHBIC TAKTHI MO KaxA0MYy j-My uzaenuto (popmyna (46)).

10 14 16 18

Von A —E=0,83; Yon B 2621’16; Von B :5:1,33; Vol :E:LS MUJH/IIT.

3. OmnpenensitoTcsi 4acTHbIE CKOPOCTH JBIKEHUSI KOHBeuepa (dhopmyna (47)).
[IpumeM maxmaTHOe pacnoiokKeHue paboynMx MeCT Ha KOHBEHEpe C PacCTOSHHUEM
MEXIy npeameramu /,, = 0,7 m, Torna

Vnn A~ 0’7 = 09849 Vnn B~ 0’7 = 0;6>
' 0,83 ' I,16
0,7 0,7
= i = 0’52, an’l = : - 0,46 .
nn.B 133 A 15

) ;

3aTeM BhIOUMpaeTCs BUJI KOHBeWepa, onpeestoTes nepuo Kouseitepa (/7), cuc-
TeMa aJIpeCOBaHUs Ha KOHBeWepe, paboyast v MOJIHAS JTMHA JICHTHI KoHBewepa ((op-
myibl (11) u (12)).

Pacuér Bropoi rpynnsl KITH BeinonHsieTcs cneayommum o0pa3om.

[Ipex e yeM HauaTh pacuéT pazMepa napTuu npeameToB Tpyaa (popmyna (50)),
HEO0OXOJAMMO ONPENIETUTh, KaKk OyAEeT OCYIIECTBIATHCS CMEHa OOBEKTOB Ha pabovyux
MECTaX: C BBIITYCKOM BCEX 3aIyLIEHHBIX SK3eMIUIIpoB U3 naptuu (dhopmyna (51))
WJIM C UCIIOJIb30BaHUEM TTEPEX 0 ISIIMX 3a1e0B (popmyna (52)).



Bri6upaem hopmbl cMEHBI OOBEKTOB C BBIITYCKOM BCEX 3aITyIICHHBIX 3K3EMILIS-
poB (popmyina (51)) u pacy€r BeAEM B TaKOM MOCIEAOBATEIIBHOCTH:

1. OnpenensiemM CpeHION JUIMTETBHOCTh IPOCTOSI KAXKI0ro pabovyero Mecta npu
CMEHE 00BEKTOB MPOU3BOACTBa (cM. hopmymy (51)).

,,=20+(2-12-1)-116 =47 mum;
,5=20+(2-12-1)-133=51 mu;
,5=20+(2-12-1)-1,5=55 mu;

M, =20+(2-12-1)-0,83=39 mun.

2. Onpenensem pa3Mepbl napTuit uzaenui (cm. popmyy (50)):

5 _(100-2)-47

= 2774 . npuauMaeM 17, = 3000 miT.);

472083 T ’ :

g = (103 _121)6 L 2164 mr. (mpunumaem I7z = 3200 wr.);

B = (100=2)-55 =2026 . (npunumaem Il = 3400 1ur.);
2-133

r= (1002_12; 39 =1278 mir. (nmpunumaem /1= 2750 wr.).

3. Boibupaem yno0oriaHupyeMble pUTMbl IpH 22 pabouux AHIX B MECSII:
Ryy—22,11, 2, 1 nuei.

4. OnpenensieT puTMbI (IMEPUOJIBI YepeOBaHMM) mapThil uznenui (hopmyna

(53)):

223000 223200
47776000 8 5= 73500 8
223400 22.2750
=——— =22 nH{; =—— =11 nHen.
B =73400 2 ' =""5500 8

5. OnpenensieM KOJIUYeCTBO MAPTUM MO KAKIOMY j-MY U3JICIIHIO:

Azﬂzmzznapnm; KB:&:@:IHapTHﬂ;
11, 3000 11 3200

B:&:ﬂzlnapfrﬂ;[; KF:&Z&ZZHEIPTI/IH.
Il 3400 11 2750



6. OnpenenseM MIATEILHOCTH TMPOW3BOACTBEHHBIX ITUKIIOB MAPTUNA W3JEIHH,
pacu€t Benércs no Gopmyre (54):

~3000-0,83 +47 ~3200-1,16 +51

=2,6 gHs; T =3,9 s,
.4 960 A .5 960 A
3400-1.33 + 54 275015 + 39
T »= ) =4,6 nus; T r= ) =4,3 nus.
. 960 A u.r 960 A

Ha ocHOBaHMM pacCYMTAHHBIX KaJICHIAPHO-TJIAHOBBIX HOPMATHBOB CTPOMUTCS
crangapT-muiadn MHIT (puc. 2.5).

OmnpenensieM BEIMYMHY JTUHEHHBIX 3aJ€JIOB ISl BCEX HaWMMEHOBAHHH IMpeaMe-
ToB. Pacuér Beaércs no popmynam (17), (19), (21).

Z pon 4 =12 t.; Zy, 4 =111t
Z o5 =12 1T.; Z,,5=11mr;
Z g =12 Wt Z,,p=11mr;
Z o =12 mr.; Zypr =11 mr.
Ecnu npunsits Z ), ; =0,IN, ;,
Z o5 4 =14 Wt

Zpe3.B :7 ]J_IT;
Zpe3.B :8 ]_]_IT.;

7 =13 .

pe3.I’

OnpenensieM 00110 BEIUYUHY 33J1e]10B 110 GopmyJie (22), 4TO COCTaBIsET Be-
JTUYAHY

Z,,=12+11+14=37 mr,;
Z,5=12+11+7=30 mr.;
Z,p=12+11+8=31 mr,;
Z,r=12+11+13=36 mr.

OnpenensieM BEIWYHUHY HE3aBEPUIEHHOTO MPOM3BOACTBA. Pacué€r Bemércsa mo
bopmyie (23):

10 14
H =37-—— =3 HOpPMO-U; H_ 5 =30-—-=3,5 HOpMO-U;
cp.4 7.60 Y p.b 5. p
16 18

H,. p=31-———-=4 HOpMO-U; H. r=36-——=5,4 HOpMO-4.
cp.B 7.60 P p.I 7.60 p
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B4

woHY “(“/I7) e1doW
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2,6 10,05

3,9 10,05

4,6 | 0,05

4,3 10,04
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2

1

1

2

uoHY ‘("y) nunrden sBuHed
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-um ‘(‘u) unrden doneed

* LTI/ HUIN
{(fung) IMEL HITHLIBE

1,16 | 3200 | 0,60 | 22

1,33 13400 | 0,52 | 22

1,50 | 2750 | 0,46

HUK ‘(7)) 9190
-norAdL BeHdeWIWA)

10 10,83 |3000 0,84

14

16

18

"L “(\)
enwnwediod BBHREIIA

BUIRYEH JUHBI0OHINWHEBH

A 16000

b | 3200

B | 3400

I' | 5500

Puc. 2.5. Crannapr-iian MHITIL:

()

— BPCMs U3TOTOBJICHUSA IMAPTUHU U3ICTITUN ] -I'0O HAUMCHOBAHMU,

— 04epEMHOCTh OOPAOOTKHU MapTU

141 HSHCHHﬁj-FO HaAMCHOBAaHMU

(V)



2.3.4. Pacuér kajieHaapHoO-1IJIaHOBBIX HOpMaTuBOB MIIIIJI
C MOCJIECA0BATENIbHO-IAPTHOHHBIM YepeA0BaHNEeM 00beKTOB

MIIIJI nmpuMeHSIOTCSl B CEpUHHOM MPOU3BOICTBE, TIIaBHBIM 00pa3oM B 3aroTo-
BUTEIHHBIX U 00pa0aTHIBAIONINX 1I€XaX MPEIPUITHH.

Opranuzarmuonnsie popmbl MIIIIJI Bechma paznoobpasznsl. Hanbonee pacmpo-
crpan€HHbIMU sABisIOTCA MIIIIJI ¢ mocnenoBarenbHO-ITAPTHOHHBIM YEPEAOBAHUEM
u31eNui (MepeMeHHO-TIOTOYHBIEC JIMHUN).

IIpn opranmzanuu nepeMeHHo-norouHsix MIIIJI ¢ mocnenoBaTenpsHO-NapTHOH-
HbIM YE€peJOBAaHUEM IMEePUOJ MPOU3BOJICTBA MAPTUNU MU3JIEIUNA j-TO HAMMEHOBAHUS
pacuieHsIeTCa Ha HECKOJIBKO NEPHOI0B 000pOTa IMHUN U B KaXKbli epruoj o0opoTa
M3rOTABJIMBAETCS TOJIBKO OAMH OOBEKT MPOU3BOICTBA.

Jljis Bcex 0OBEKTOB B JIAaHHOM CIIydyae YCTAHABIMBAIOTCS: OJMHAKOBBIN CpEAHUIA
TaKT ¥ YaCTHbIE PUTMBbI BbIIYCKa MAPTUN U3JEIUN; YaCTHbIC TAKThl U YaCTHBIE PUT-
MBbI; OZIUHAKOBBIM TAKT U YACTHBIE PUTMBI.

Yucno pabouux MecT (CTAaHKOB) JUIsl BCEX 0OBEKTOB MPOU3BOJICTBA MOKET OBITh
OJIMHAKOBBIM WJIM Pa3IMYHbIM. 3a pabo4yrM MECTOM 3aKpeIuvIsieTcs OJHa WU He-
CKOJIBKO Orepanuil Kaxaoro oobekra nmpousBojcTBa. CoctaB onepanuil TEXHOIOTH-
YecKoro mporecca i BceX OOBEKTOB MPOU3BOJICTBA MOXKET OBITh OJMHAKOBBIM, a
MOXKET OBbITh U PA3JIUYHBIM MO HECKOJIbKUM omnepanusiM. [locienoBarenbHOCTh Ome-
panuil TEXHOJOTMYECKOIro Mpouecca JUisl BceX OOBEKTOB MPOU3BOJICTBA COXPAaHSET
NPSIMOTOYHOCTb.

HopMmbl mITy4yHOrOo BpeMEHU MOTYT ObITh OAMHAKOBBIMH, PA3JIUYHBIMHU IO He-
CKOJILKMM OOIIMM OIepalusaM, pa3uyHbIMU [0 BCEM OOLIUMM OIepalusM, Npuuém
pasiuure Mo BCeM OOIIMM omepaiusM OJHOCTOpOHHee (0O Bce yBEIMYMBAIOTCH,
a1M00 BCE YMEHBIAIOTCS) U ABYCTOPOHHEE, a TaKXKe€ Pa3Iu4YHbIMU 1O OJHOU OO0IIei
Oneparuu.

TexHonoruyeckoe ocHalllEHHE: Pa3HOE AJIA Pa3IMYHBIX O0OBEKTOB MPOU3BOICT-
Ba, TpeOyroliee NepeHalaki; OAMHAKOBOE WJIM Pa3HOE MO OTIAEIbHBIM OOBEKTaM
IPOM3BO/ICTBA, TpeOylolIee Uil He TpeOyloliee nepeHanaIKy.

Jnsa MIIII ¢ mociienoBaTenbHO-IAPTUOHHBIM 3aIIyCKOM IPEIMETOB TPYIa, KaK
IIPaBUJIO, UMEIOT MECTO THUIIOBOM TEXHOJOTMYECKHH MPOLECC ¢ OJUHAKOBOM IOCE-
JIOBATEJIbHOCTBIO Ollepaluii, YHU(PUUHUPOBAHHOE TEXHOJOIMYECKOE OCHALIEHUE IO
OJIHOTUIIHBIM OTIepalUsAM, MOMITYYHAs Nepeaya AeTaneil (u3enui) oT onepanuu K
Ofepaliu U LEMHOE PACIooKeHHe 000py10BaHus (pabounx MecT).

Opranusanus padotel MIIIIJI ocHOBBIBaeTcs Ha pacuére ABYX TpyHn KajeH-
JTAPHO-TIJIAHOBBIX HOPMATHUBOB.

K nepBoii rpyrime OTHOCATCS: YaCTHBIM TakT (PUTM) BBIITyCKa U3 j-TO Ha-
MMEHOBaHus (77), MUH/INT., WK (R;), MMH/IIAPTHIO; YUCIO CTAHKOB (PabOYMX MECT)
M0 KaXKJ0M i-i omepaiuu, Mo BCceil HOMEHKJIAType MPEeAMETOB TPY/ia, 00beIMHEHHBIX
Ha 1oTo4HOM TMHUH (C,yp).

Ko BTOpO#i rpynmne oTHOCATCA: pa3Mep NapTHH j-I0O HAUMEHOBAaHUS JIeTalen (13-



nenuit) (n;); IEPUOANYHOCTh (PUTMUYHOCTD) YEPEIOBAaHUS NAPTHUH j-T0O HAUMEHOBA-
HUA JeTaned (R, ;); JINTEIBHOCTh IPOU3BOJCTBEHHOIO LUKJIA 00pPabOTKM MAapTHH
JieTajiel j-ro HaMMEHOBAHUA (1))

Pacuér nmepBoii rpynnbl KaJeHJIAPHO-ILIAHOBLIX HOPMATUBOB. B 3aBucumo-
CTU OT CTENEHU KOHCTPYKTHUBHO-TEXHOJIOTMYECKOIO CXOJICTBA W3JEJIUM, UCIOJIb3Y-
10TCs1 TpY BapuanTta pacuéta KITH nepBoii rpyniisl.

Ilepeviii sapuanm. Ha MIITI 00beAMHSAIOTCS IPEMETHI TPY/1a, OAMHAKOBBIE 110
COCTaBy M IOCJENOBATEIbHOCTH TEXHOJIOTMYECKUX ONEpAlUi, C OJUHAKOBBIM IITYY-
7HBIM BPEMEHEM JJI BCeX OOIIUX OMepaluii mo BceM 00beKTaM, C OJIMHAKOBBIM TEX-
HOJIOTMYECKUM OCHAIICHUEM JUIsl BCeX 00BEKTOB (HE TpebyeTcs mepeHanaaka ooopy-
JIOBaHU).

B sTOoM cityyae U3rotoBlieHHE BCeX M3MENUi (AeTaneil) OyneT BeCTUCh C OJIMHa-
KOBBIM CPEJJHUM TAaKTOM BBIITYCKAa U OJIMHAKOBBIM YHUCJIOM PabOUYUX MECT MO KaxKJI0H
i-i onepanuu, T.€. 1y, , = const; C,, , = const.

Cpennuiil TakT BblycKa aetanei (M3aenuil) onpenensercs no popmyse

F

_ 9
n- gy ’
2N,
Jj=1

rae F, — 3¢pdexTuBHbI OHI BpeMEHH pabOThl NOTOYHOM JIMHHMM B IUIAHOBOM Iie-

7,

np. (56)

puoie, MUH;
N, ; — nporpamma 3amycka (BBIIIyCKa) 110 K&XAOMY j-My HAUMEHOBAHHIO M3/CIIHs

HAa IJJAHOBBIM IIEpUOJ BPEMEHH, IIT.;
H — HOMEHKaTypa U3Aenui, 3aKpeIUIEHHBIX 3a JIMHUECH.

KonunuecTBo pabounx MeCT Ha KaKJ0#l i-i onepauuu onpeaensiercs no Gopmy-
e

H
2Nty
C - j:l ( 57 )
np.n.i >
F3K6
rie f; — HOPMa IITYYHOTO BPEMEHHM i-i ONEpAIK j-TO HAUMEHOBAHUS M3/1emus (Jie-

Taju, y3ja), MUH;
K, — x03((uueHT BbINOJIHEHUSI HOPM BPEMEHU Ha i-il oneparuy.

Bcero pabounx MecT Ha JIMHUM ONpenensieTcs no popmysie

m
Cnp.n.ﬂ = ZCnp.n.i . ( 58 )
i=1
B 3TOM cnydae pexum 3amycka pa3jidyHbIX HAMMEHOBAHUM W3JIEJIMN HE perja-
MEHTUPYETCS, a CTaHAapT-TUIaH, COCTABJIICHHBIH Ha OAHU mepuoxa odopora (7,) nu-
HUM, SIBJISIETCA OJMHAKOBBIM JJIsI BCEX HAMMEHOBAHUM W3AECIUN U COCTABISIETCS Kak



s OIITTI.

Bmopou eapuanm. Ha MIIII n3roraBnuBarOTCA U3AENUSA, UMEIOIINE OJIMHAKO-
BbI€ (WJIM pa3JIMUHbIC TT0 HEOOJBIIOMY KOJIMYECTBY OIEpaIlfii) COCTaB U MOCIEI0Ba-
TEIBHOCTh TEXHOJOTMYECKUX OIepaluii, OJMHAKOBbIC (WM pPa3IUYHBIC MO OJHOM-
JIBYM OOIIUM OIepalysiM) HOPMbI IITYYHOTO BPEMEHH, OJIMHAKOBOE WJIA PA3JIMUYHOE
TEXHOJIOTUYECKOE OCHAIIIEHHE, He TpeOytolliee Wik Tpedyroliee nepeHanaIku.

B sTOM cityyae u3roToBiieHHE BCEX M3JENUHN j-T0 HAMMEHOBaHUS OYJET BECTHUCH
C OJIMHAKOBBIM CPEIHHUM TaKTOM BBIITYCKa M OJIMHAKOBBIM WJIM PA3JTHYHBIM YUCIOM
paboYMX MECT Ha KaXKJIOM i-i olepanum, T.€. 1, ,~const; C,, ,~const mim C,, ,/~var.

[Ipn onrHAKOBOM CpeIHEM TaKTe€ M OJUHAKOBOM YHCIE pabOdMX MECT UX pas-
Mep ompeesieTcs Mo TeM ke (hopmyiiaM, 4To U B epBoM Bapuante (hopmyisl (56),
(57)); npu paznuaHOM YHClie pabOYuX MECT UX BETUYHHA OIpeaenseTcs mo hopmye

Cppr = (59)

np.n.i

rnp.n

[Ipu mocnenoBaTenbHO-MAPTUOHHOM YE€pPEAOBAaHUU OOBEKTOB IMPOU3BOJICTBA B
OJIUH Tiepuo/ (KpaTHBI Mepruoay o00poTa JIMHUN) HA TOTOYHOM JIMHUKM TTPOU3BOIUTCS
napTus OJHOTO, j-T0 HAUMEHOBAHUS MPEIMETOB, B MOCIEAYIONIUN (TOXKE KpaTHBIN)
Nepuo/ Moclie MepeHaIa/IKu Ha JTMHUM MPOU3BOJAUTCS MapTust Apyroro, (j+1)-ro Ha-
MMEHOBAHUS MPEIMETOB U T.J.

Takum 00pa3om, cTaHIapT-TUJIaH CMEHBI MapTHl MPEAMETOB, COCTaBJICHHBIH,
HalpuMep, Ha MECHL, MPEACTaBIseT KaK Obl MOCIIEI0BATEIbHYI0 COBOKYITHOCTD TLja-
HOB oTaenbHbIx OIIIJI.

Tpemuti sapuanm. Ha MIIITJI u3rotaBinBarOTCs U3A€JIHs, UMEIOIINE OJIMHAKO-
BbIN (WJIM PA3IMYHBIN 110 HEOOJIBIIOMY KOJIMYECTBY) COCTAB OMEPAIM TEXHOJIOTHYE-
CKOTO TIpoliecca, T/I€ COXPaHAETCs MPSAMOTOYHOCTh MO BCEM OOBEKTaM, HO AeTallu
pa3IMYHbIX HAMMEHOBAHUN MMEIOT Pa3IMYHbIe HOPMBI IITYYHOIO BPEMEHHU MO BCEM
(w1 OONBIIMHCTBY) onepanusM 0O0paOOTKH, TEXHOJOTHMYECKOE OCHAUIEHUE pa3iny-
HOe, TpeOyeTcs nepeHaiajika 000pya0BaHusl.
B sTOM ciyyae U3roToBlIeHHE BCEX U3JIENUN j-TO HAUMEHOBaHUs OyJIeT BECTUCH
C YaCTHBIMU TaKTaAMH M OJMHAKOBBIM KOJHMYECTBOM PAa0OYMX MECT, T.€. Iy,, = Var,
Cp.n = const.
YacTHBIN TaKT MO KAKJIOMY j-My HAUMEHOBAHUIO MPOAYKIIUU OMPEICISETCS M0
dbopmyie
v, = L T.
np.J J (60)

_ .
DN
=

rae T; — cymmapHas TpyJAOEMKOCTb 0OpabOTKH j-r0 HaWMEHOBaHMs jerann (ysia,

nzgenus) ¢ yuétom K, MUH.

KonnuectBo pabounx MecT (CTAaHKOB), HEOOXOIUMBIX JIJISl BBITIOJHEHUS KaX0M
i~ oneparuu, onpenensercs no ¢popmyle (57), Kak U B IEPBOM BapUaHTE.



Koadduurent 3arpy3ku o00pyAoBaHUS BO BCEX Clydasx OINpPEAEISIeTCS IIO0
dbopmyiie

m
Z Cnp.n.p.i
— =1

3.06 — 5, (61)
C

np.n.np.i

K

s

i=1
— COOTBCTCTBCHHO paCUIéTHOG U IIPUHATOC KOJIMYCCTBO CIU-

rne C u C

np.n.p.i np.n.np.i

HULl 000pyIoBaHus (pabo4ynx MecT).

PacuéTt BTOpOIi Tpynnbl KajeHIapHO-TIAHOBBIX HOPMATHBOB. Pazmep map-
THH j-ITO HAMMEHOBaHMsA Jeranei (n;) onpenensercs no ¢opmyne (50). Cpennss nim-
TEJIBHOCTh MIPOCTOSI KAKIOT0 pabovyero Mecra Mnpu rnepexojie ¢ U3rOTOBJICHUS TapTHH
U3JIeJIUI OJTHOTO HAMMEHOBAHUS HAa MApTUIO U3ACIIUNA JPYroro HAMMEHOBAHUS OIpe-
nensiercs o Gopmynam (51), (52).

ITpu onpenencHuy pasmepa NapTuu AeTanei j-ro HaumeHoBanus (7;) Ha MIIITI
JIOJDKHO COOTIOAATHCS yCIIOBUE

(62)
. J
KpPOME TOr'0, KEIaTeIbHO, YTOObI 3TO OTHOLIEHUE OBLIO LEJIBIM YUCIOM. 71, ; — KOJIU-
YEeCTBO JIETAJICH, BBIITYCKAEMBIX TOTOYHOM JIMHUEH 3a mepuoj 000poTa, omnpeaesieT-
cs o popmyiie
N 3.j
i, T 0.j" ( 63 )

iTx
letw'

[Ipu nepuoae o0opoTa JIMHUK, PABHOM OJIHOM CMEHE,

_N3.j
o =7x (64)
Dty
1
N N
Wi n, 4= A1 . n,p —8  wurn,

X Men=%
ZtU-A Ztu.B
1 1

X
rac ZtUJ — CyMMapHas 3aHATOCTb MOTOYHOM JTUHUHU j-M HaAanMMCHOBAaHHUCM [CTaJIU
1

(u3menus) o Bcem X mapTHsiM B INIAHOBOM MEPHO/JIE, CMEH;

To.j — [Iepuoa 060p0Ta JIMHUU IIPpHU U3TOTOBJICHUN j-FO HanMCHOBaHHUA ACTa-

JICH, CMEH.
CymMapHas 3aHSITOCTb TOTOYHOM JIMHUU j-M HAMMEHOBAHUEM MPEAMETOB Tpyda
B IJTAHOBOM IIEPHO/IE OIIPeACIIsIeTCs 110 (hopmyIie



2l = e (65)

X N,-r X Ng-r
A "np.n.A b '"mpn.b
nJin t = ), t =— HUuT.O.

[leproguyHOCTh YepeAOBaHUS MApPTUU j-TO HAMMEHOBAHUA JAeTallel (U3aenuit),
B COOTBETCTBUU C BHIOpaHHOM NapTUEH, onpeneseTcs no GopmyJie

=— ( 66
uep. j Ng_j
F, - F,-
nin Rqep.A :aN—nA; Rqep.E ZSN—nE AT.A.,
A b

rae I, —addexTuBHbIi (HOHA BpeMEHN paOOTh IUHUH, JHEM.

JnuTenbHOCTh TPOU3BOJCTBEHHOTO IuKia (3ansitocte MIIIIT o6paboTkoit
MapTUU MPEIMETOB TPYyJa j-TO HAUMEHOBAHUSI) Orpeensercs no popmye

&
tu.j = To.j ( 67 )
no.j
n, .-r e/
nin tuj =4S PR p-J CMCH.
' 480

Buabl TpaHCIIOPTHBIX CPEACTB JJIsl MEAKOIEPAIIMOHHOTO MEPEMELICHUS U3ICIIHI
1 MEXIIEXOBOI'0 OMPEACISAIOTCA TakK ke, Kak u st OIITJILL

IHocTpoenne cranpapr-miiana MIIIIJL. Cranpapr-man MIIIUJI ctpoutcst Ha
NEpUO, PaBHBIN HAaWOOJbIIEMY MEPUOLY YEepeIOBaHUsA, HO HE Oojee 4eM Ha OJUH
Mecsil. [Ipumep noctpoenus ctaHgapT-IUIaHa IpUBEIeH Ha puc. 2.6.

Cranpapr-miman MIIIIJT mokaseiBaeT yepenoBaHWE W3JAEIWK HA JIMHUHM, BPEMs
3aHSATOCTU HM3TOTOBJIEHUEM KaXXIOI0 M3IENIHS j-TO HAUMEHOBAHMS, PEXHUM pPaOOTHI
JIMHUY B MIEpUO/bI, KOI/Ia OHAa padOTaeT cO CBOMMHU YAaCTHBIMHU TaKTaMH MPU U3TOTOB-
JICHUU U3JENHUH j-T0 HAMMEHOBAaHMUS.

Kpome Toro, crtpourcsa m rpaduxoB crangapt-maHoB OIIILI na nepuon oGo-
poTa JIMHUHU, TaK KaK Korjaa oopadaTeiBaeTcsi 0AHO j-¢ uzaenue, MIIIJI pabortaer kak
OIIIJI. Apyrumu cioBamMu, HEOOXOAMMO MOCTPOUTH Ipaduku pabOThl JIMHUHU, Tpa-
(Guky peraaMeHTaluy TPya, pacCuuTaTh MEXOIEepallMOHHbIE 00OPOTHBIE 3aJ€JIbl 110
KaXJ0MYy j-My HauMEHOBaHuo usnenuil. Ecim m < 3, To rpadguku cTposTcs 1o BceM
J-M HauUMEHOBAHMSAM M3JENUM, a ecu m > 3, TO rpadUKu CTaHAAPT-IJIAHOB CTPOSITCS
TOJIBKO JUISl BELYIIUX AeTallel (M31euil), KOJIMYECTBO KOTOPBIX HE JOJKHO IPEBBI-
maTh TpEX (puc. 2.7).

HcxoanbiMu JaHHBIMH 1151 IOCTpOeHUs ctanaapt-miana MITTUI siisiroTes:

a) MecsiyHas (rojloBas) mporpaMmma Kaxjoro j-ro HaMMEHOBAaHHsI IPEeIMETa TPY-
na N;, mr.;

0) mporpaMma Kaxjoro j-ro HaMMEHOBaHUs IpeAMETa TpyJa 3a nepuoa 00opo-
Ta JTUHUMU 71, j, IOT.;



B) nepuoz 00opora nuHuu 7T, ;, CMEH;

I') TEXHOJIOTUYECKUI MPOLECC MO M3rOTOBJICHUIO KAXKJIOrO j-T0 HaAMMEHOBAaHMS
M3EIUsl U HOPMbI BDEMEHHU T10 BBIIIOJHEHUIO KXKI0U i-i Onepanum.

Meronuka noctpoenust cranaapt-mmiana MIITJI ¢ mocnemoBaTenbHO-IapTHOH-
HbIM 4YE€pPEIOBAHMEM AHAJIIOTUYHA METOIMKE MOCTpOoeHus cranpapr-ruiana MHILI, a
METO/IMKA MOCTPOCHUS IPaUKOB CTAaHAAPT-IJIIAHOB MO KAXIAOMY j-MY U3JIEIUI0 aHa-
JIOTUYHA METOJIUKE OCTPOCHUS cTaHaapT-tuiana ais OIIIJT.

B kauecTBe nmpumepa pacCMOTPUM TPETUM BAPUAHT MPH pacu€re MepBOU rpyn-
nel KITH u nepByto dopmy cmeHbl 0OBEKTOB MPOM3BOJICTBA IMPHU pacu€re BTOPOIl
rpynnsl KITH.

B mexanoo6pabareiBatomem 1iexe Ha MIIIJI (mepemenHo-moTouHo#) 006pada-
THIBA€TCSl TPU HauMeHoBaHus aetaiel — A, b u B. Mecsiunas nporpamma BbIITycKa
kaxnon peranm cocrasisger: A = 1800, b = 2400, B = 3600 mr. Hopmbl Bpemenu
BBITIOJIHEHUS KAXKJIOW ONEpalUi COOTBETCTBEHHO COCTAaBISIOT: netanu A — #,=3,1,
t2:3,0, I3:3,2, 1423,0; AcTajin b - t1:3,2, I2:3,1, f3:3,1, f4:2,9; AcTajin B - t1:6,25,
t2:5,70, t3:4,75, t4:6,15, f5:3,5 MMHH.

PexxuMm paboThl IMHUK — IBYXCMEeHHBIN. [IpomomkurensHOCTh paboueid cMme-
Hbl — 8 4. Yucio pabouux nueit B mecsie — 20. [lorepu BpemeHu Ha IjiaHOBbIE pe-
MOHTBI — 9% OT HOMUHAIBHOTO (POH/IBI BpEMEHHU, Ha MEPEHANAAKY €IUHULIBI 000pY-
noBanus £, = 20 muH. Paccuurtare nepByro u Bropyto rpynnsl KIIH u nocrpouts
craggapt-miadn MIITIIL.

1. OnpenensieM CyMMapHyIO TPYJIOEMKOCTh 10 M3IETUsIM, 00padaThIBaeMbIM Ha
MIITLI:

T,=31+3,0+32+3,0=12,3 mun;

Tr,=32+31+3,1+29=12,3 mun;

T'p=625+570+4,75+6,15=2285 Mu=n.

C yuérom nsAToM onepauuu

T5=625+570+475+6,15+3,5=26,35 muH.

2. OmpezenseM YacTHBIE TAKTHI MO KAXIOMY j-My HAMMEHOBAHMIO JETAJEH.
Pacuér Benércst mo gpopmyite (60):
| _ 8:2-20-091-60-12,3
141800 12,3 + 2400 - 12,3 + 3600 - 22,85
) B 8:2-20-091-60-12,3
P15 T 1800-12,3 + 2400 12,3 + 3600 - 22,85
) _ 8:2-20-091-60-26,35
1B 1800 . 12,3+ 2400-12,3+3600-26,35

=1,6 MHH/IIT.;

=1,6 MUH/IIT.;

= 3,2 MHH/IIT.

3. OmpenensieM KOJMYECTBO PabOUYMX MECT, HEOOXOJMMBIX JJIS BBIMOJTHEHUS
Kax 101 i-i onepanuu. Pacuér npousBoautcs o dpopmyiie (57):
c 1800 -3,1+2400-3,2 +3600-6,25 35760 204

mpnl = 8.2-20-091-60-1 17472 7




(npuaumaem C,, , 1 =2);
1800-3,0 +2400-3,1+3600-5,7 33670
Cnp.n.Z = = = 1’92
17472 -1 17472
(mpurnmaem C,,, , > =2);
1800-3,2 +2400-3,1 +3600-4,75 30300
Cnp.n.3 = = = 1’73
17472 -1 17472
(mpurnmaem C,,, , 3 =2);
1800-3+2400-2,9+3600-6,15 34500
Cnp.n.4 = = = 1’97
17472 -1 17472
(mpurnmaem C,, , 4 =2);

3600-3,5 12600 _ -,

WS T qa410 1 17472
(mpuaumaem C,, , 5 =1).

4. OnpenensieM kodpdunneHT 3arpy3ku ooopynoanust MIIIIJIL. Pacuér Benércs
o ¢popmyiie (61):
~2,04+1,92+1,73+1,97 +0,72
>0 242+2+2+1

K =0,93.

5. OnpenensieM IIUTETBHOCTD MPOCTOS KAXKA0T0 pabovero Mecta MpH mepexoe
C M3TOTOBJICHHSI TIAPTUH JIETATICH OJTHOTO0 HAMMEHOBAHUS Ha MApPTHUIO JIEeTaJeH Ipyro-
ro HauMeHoBaHus. Pacuér nmpousBoautcs no Gopmyre (51):

11, ,=20+2-8-1,6=45,6 mun;

p
,;=20+2-8-32=716 um;
,;=20+2-9-1,6=488 mu.

6. OmnpepensieM pa3mMep MapTUH j-r0O HAUMEHOBaHMS jeTaneil. Pacu€r Beaérces mo
dbopmyiie (50):

ny = (100 ; .91)6.45’6 =290 mr. (mpuxnmaem 7, =900mwr.);
ng = (1009_ .91)6.71’2 =450 mr. (mpunnmaem ny =600 wT.);
ng = (1009_.93)248,8 =154 wr.  (npunumaem ng =900mwrT.).

7. OnpenensieM 3aHATOCTh NOTOYHOM JINHUU j-M HAaMMEHOBAaHUEM Jetaiieil. Pac-
4y&T Benérca no popmyne (65):



480 480 480
Z _3600-3,2
y.B

X j . X 4
Z i “Tap.n.A _ 1800 1,6 =6 CMeH; Zt%E :M =8 cMeH;
N 1

=24 cMEHBI.

8. OnpenernsieM KOJIMYECTBO JIeTajaei, BBIMYCKAEMbIX 3a MEPHOl 000poTa TUHUU
(7,), paBHblil ogHOM cMeHe. Pacuér Benércs no Gpopmyiie (64):

;tﬂfl ;tu.b"
N 3600
nO.B = X B = 24 =150 .

Ztu-B
1

9. OnpenensieM COOTHOLICHUE pa3Mepa MAPTHUU JACTANEH j-TO HAMMEHOBAHHS,
3aIyCKaeMbIX B POU3BOJICTBO, U APTH AeTanei, o0pabaThiBaeMbIX 3a Mepuoj 000-
pota iuauu (popmyna (62)):

”_A_ﬂ_} ng__ 600 3. B _900 _

3 5

n,, 300 n, s 300 n,p 150

10. Onpenensem NepUOIUYHOCTh YEPEAOBAHUS MMAPTUH JETAIEH j-TO HAUMEHO-

BaHus. Pacuér Benércs no gpopmyie (66):
F . . F . :

Rucp.a = N: o 2(1)83(())0 =10 el Rigpp = N: A 2(2)43(())0
_F,-ng 20-900
BTN, 3600

11. OnpenenseM IIUTENBHOCTh MPOU3BOACTBEHHOIO LUKJIA 00paOOTKU MapTHH
JeTanei j-ro HauMeHoBaHus. Pacu€r npousBoautcs no gpopmye (67):

=5 nHen;

R =5 nHeWN.

Ry rnp.n.A 900-1,6 ng - rnp.n.E 600 - 1,6
lya= = =3 CMCHBL;, 1, 5= = =2 CMEHBI;
480 480 480 480
Np T, .
tu 5= B 'np.n.B _ 900 3,2 — 6 ovloa

480 480

12. Ctpoum cranpapt-man MIIIIJT ¢ nocnieoBarenbHO-MAPTUOHHBIM Y€pEIO-
BaHHUEM JeTallel j-ro HauMeHoBaHus. CTaHAapT-IUIaH CTPOUTCA B TaOIUM4YHOU (hopme
(cm. puc. 2.6).

13. Crpoum cranpapt-mian padorst MIIIIJI mo xaxaomy j-My HauMEHOBaHUIO
neraneit. I'padux cranpapr-miana padorsr MIIIIJI nmo obpabotke neranu A mpen-
CTaBJIEH Ha puUC. 2.7, aHAJIOTUYHO CTPOATCA rpaduku 1o oopadotke neraneit b u B.

14. OnpenensieM BeJIWYUHY MEXKONEPALMOHHBIX OOOPOTHBIX 33J€JI0B U HE3a-
BEpILIEHHOr0 MPOM3BOJCTBA. Pacuér 3a1en0B 1o aeranu A mpou3BoIUTCs 10 GopMy-
ne (35) (tabu. 2.11). Anagornuno pacd€T 3a1e710B MIPOU3BOIUTCS 10 JeTansaMm b u B.



Ta6numa 2.11
Pacuér mexonepanoHHbIX 00OPOTHBIX 33/1€JI0B IPU 00paboTKe aeTaneit A

JIJIATEJILHOCTD .. Inomanb
YacrHbie Pacuér mexxonepanuoHHbIX
YacTHOTO 3MI0P,
NnepuoabI 000pPOTHBIX 32/1€JI0B AeTAJTH A
Nnepuoa, MUH aer./MuH
Mexnay 1-i u 2-1 onepanusiMu
T, 422 ,  422.2 422.2 1899
&L~ > =-9
’ 3.1 3
T 2 . : 145
) 9 z{'2:29 229 2:+10
’ 3,1 3
T 29 w291 29-1 276
Zip= =1
’ 3.1 3
Hroro 2323
Mexny 2-1 u 3-if onepanusiMu
T, 422 , 422-2 422.2 3587
’ 3 3,2
T, 58 , 581 58.2 493
22 3 - = _1 7
’ 3 3,2
Hroro 4080
Mexny 3-ii 1 4-i1 onepauusMu
T, 422 p 422-2 422-2 3587
Z3 4 - - = _17
’ 3,2 3,0
T : . 4
) 58 z§’4:58 2 58 1:+17 93
’ 3,2 3,0
Htoro 4080
Bcero 10480

[Tnomans »mtop mpu obpabotke neranu b cocraBiaser 6787, a geranu B —
17790 net./mMuH.

15. OnpenensieM CpeHIO BEJIMUMHY 3aJ€J1a 110 KaXKI0MY j-My HaUMEHOBAHUIO
neranei. Pacuér npousBoautcs o dpopmyiie (37):

10480 6787 17790
=——=22 mr.; Z =——=1l4mwr.; Z.  5p5=—"—=37 Wr.
cp.06.4 480 cp.06.b 480 p.00.B 480

16. OnpenensieM 3HaUCHHE HE3aBEPIIEHHOTO MPOU3BOACTBA B HOpMO-yacax 0e3
y4€Ta 3aTpat Tpy/Ja B MpeablAymuX nexax. Pacuér npousBoautcs mo Gopmye (38):

H, =22 212’3 005w Hy=14.-25 144w, Hy=37 26’33 =8,12 u.




2.3.5. Pacuér KajieHIapHO-IIJIAHOBBIX HOPMAaTHBOB
yuacTka cepuiiHou coopku (YCC)

OcCoOEHHOCTBIO OpraHu3alMy CEPUMHOrO IMPOU3BOJACTBA SIBISETCS HEIOJIHAS
crnenuanu3anus paboynmx MeCT M Kak CJIEeICTBHE — HEBO3MOXXHOCTb MX IOJHOW 3a-
rpy3ku oaHOM oneparueil. [loatoMmy 3a pabourMu MecTamu 3aKperuisercss 1o He-
CKOJIbKO pa3JIMYHBIX onepauuid cOOpkH uiaum MoHTaxa. [lpu sTom omepaiuu moryt
OTHOCUTBHCA KaK K OJHOM cOOpOYHOW eAuHHIE (COOpPOYHOMY MOIY31ly, Y31y, U3Je-
JIMI0), TaK U K pa3inyHbiM. COOpOYHbBIE MPOLIECCHl HA ONEpalusix OCYILIECTBISIOTCS
naptusMu. [locne BbIOTHEHMS onepaluil HaJl KaKJ0M mapThe cOOpOUHbIX €IMHULI,
KaK MpaBUjo, IPOU3BOAMUTCS MEepeHallaka padounx MECT, 3aTpaunBaeTCsl TaK Ha3bl-
BaeMO€ IIOJIrOTOBUTENBHO-3aKII0UUTENbHOE BpeMs. llepenaua mpeameroB Tpyna c
OJHOro paboyero Mecrta Ha Jpyroe OCYLIECTBISIeTCA Takxke nmaptusmu. [lostomy u
KaJICH/IapHO-IUIAHOBbIE HOPMATUBBI HA YYaCTKE CEpUIHON COOPKHM yCTaHABIMBAIOTCS
Ha [apTHUIO IPeAMETOB TpyAa. K 4ucily OCHOBHBIX M3 HUX OTHOCSTCS: pa3Mep NapTHH
uznenuit (n), put™ (R) napTuu, cTaHAapT-IUIaH y4acTKa CEpUUHON COOpPKH, NITUTENb-
HOCTb ITPOU3BOJICTBEHHOrO LMKIIA (Z,), 3a1eibl (Z) U He3aBepLIEHHOE IIPOU3BOJACTBO
(Hep).

1. Pacu€r pazmepa u puT™Ma napTuu U3LAEITUIM.

[TapTust — 37O 3apaHee yCTAaHOBJIEHHOE KOJIMYECTBO OJHOMMEHHBIX MPEIMETOB
TpyJla, U3rOTOBJICHHBIX IPHU OJHOM Hanajake oOopyaoBaHusi (paboyux MecT) H, cle-
JIOBATEIbHO, MPU OJJHOKPATHBIX 3aTpaTax MOATOTOBUTEIbHO-3aKIIOUUTEIBHOTO Bpe-
MEHH.

Pasmep mapTtum — ouyeHb Ba)KHbBIN KaJeHJApHO-IUIAHOBBIH HOPMAaTHB, OKa3bl-
BAIOLMI CYIIECTBEHHOE BIIMSHUE HA IPOU3BOJUTENIBHOCTh TpyJa paboumx, cede-
CTOMMOCTb M3TOTOBJIEHUS NPOLYKLUHH, JJIUTEIBHOCTh ITPOU3BOACTBEHHOIO LKA U
00BEM HE3aBepIIEHHOTO MTPOU3BOJICTBA.

Pa3mep mapTum 3aBUCUT OT MHOTHX 3KOHOMUYECKUX U OPraHU3aLlMOHHO-IIPOU3-
BOJCTBEHHBIX (DaKTOPOB, NPUUYEM JACHCTBYIOIIMX B MPOTUBOIIOIOKHBIX HaIlPaBJICHU-
ax. Tak, HanpuMep, yBeJIMUYEHUE pa3Mepa NapTUU BEIET K CHUKEHUIO MOJArOTOBU-
TEJIbHO-3aKJIIOYUTEIBHOIO BPEMEHU Ha €IMHULLY MPOAYKIIHMH, CIEI0BAaTEIbHO, K pOC-
Ty MPOU3BOAMUTENLHOCTH TPYJla U CHUKEHUIO cebectoumocTH npoaykuuu. Ho ¢ apy-
roil CTOPOHBI, MOBBIINICHHE pa3Mepa NapTHUH BEAET K YBEIUYCHHUIO JJIUTEIbHOCTH
MPOU3BOJACTBEHHOI0 LIMKJIA, BEJIMYMHBI 33J€JI0B, HE3aBEPUIEHHOTO MPOU3BOJCTBA, A
CJIEJIOBATEIbHO, U BEJIMYMHBI 000OPOTHBIX cpeAcTB. [loaTOMy npaBmiibHOE ompejerne-
HUE pa3Mepa MapTUU UMEET BaXXHOE YKOHOMUYECKOE 3HAUCHUE.

Ha npaktuke ycraHoBieHHE pa3Mepa NapTUU OCYIIECTBISETCS, KaK MPaBuio, B
JIBa JTara.

Ha nepBom 3Tane onpenensieTcs MUHUMAIIbHBIM pazMep MapTuu (My,). OH on-
peaessaercs no JOIyCTUMOMY IIPOLIEHTY IOTEPh HA MOJATNOTOBUTEIBHO-3aKIFOUYNTENb-
HOE BpeMs 110 CleyomuM (Gopmyiam:

JUISL OHOM OIeparuu



_ (100 — 0[)- L.

min —

n IIT., (68)

a-t

wm.i

JUISL COBOKYITHOCTH Ollepaiuil (HanpuMep ydacrtka)

(100 - Cl)' Ztm.i
Pmin = = mT., ( 69 )

m
a- Ztmm.i
i=1

r7ie @ — AOMYCTUMBIE TTOTepU pabodero BpeMEH! Ha TEKYIIUH PEMOHT W MOJHATAKY
pabouux MecT, MpUHUMAIOTCS B mpenenax 2-5%;
M — KOJIMYECTBO ONepaliii, BEITOJIHIEMbIX Ha pa00YUX MECTaX y4yacTKa;

tn3.i — IIOATOTOBUTCIIbHO-3aKIIFTOUUTCIIBHOC BPCMS HA BBIITOJTHCHUC -1 OIICpanmu,

MHH;

t,m; — WITY4HOE BpEMs Ha BBIIIOJIHCHHE [-U OIICPALIMH, MUH.

wm

B kypcoBoii paboTe B KauecTBE MAKCUMAJIBHOTO pa3Mepa NaAPTUH (#y,x) MOMKHO
IPUHATH MECAYHYIO IPOIPaMMy COOMPAEMBIX U3AEIIUN.

Ha BTOpOM 3Tamne ocyiecTBiasieTcss KOPPEKTUPOBKA MOTYUEHHBIX 3HAYCHUN Ay
U Hpax 110 BCEM (DakTOpaM, HE YUTEHHBIM B pacuétax. K uncny Takux ¢pakTropoB OTHO-
CAT:

— HEOOXOJUMOCTh COTJIACOBAHHOCTH pa3Mepa MapTHUH MU3AEIUN U MPOrpaMMbl
UX BBIITYCKA,;

— HEOOXOJUMOCTh COIJIaCOBAaHHOCTH pPa3MEPOB MApTUH HAa yYacTKe, B LIEXE,
MEXIY LEeXaMHu.

Takum oOpa3om, B pe3yibTaTe MPOBEACHHS IMEPBOr0O 3Tana OyAyT IMOIYYEHBI
Ipeiesibl HOPMAJIbHOTO pa3Mepa MapTUu.

Ny <N, <A, TIT. (70)

KoppekTupoBanue e npeleabHbIX Pa3MepOB IMAPTUN BCEr/1a HAYMHAETCS C yC-
TAQHOBJIEHUS yI0OOIUIAHUPYEMBIX PUTMOB. Y JOOOIJIAHUPYEMBI PUTM — 3TO TaKas
€ro BEJIWYMHA, KOTOpas YKJIAJbIBa€TCs LIEJI0€ YHUCIO pa3 B IUIAHUPYEMBIN MEPUOA.
Pan ynoOomnanupyemeix puTMOB (R) B TeUeHHE Mecsila B pabouMX JTHAX, HAIPUMED,
cocTaBysitoT npu 20 padoumnx ausx: 20, 10, 5, 4, 2, 1; npu 21 pabouem ane: 21, 7, 3,
1; mpu 22 pabouux ausx: 22, 11, 2, 1. Heyuréunsie B psaax (R) oauH-1Ba padoyux
JIHSL B TEYEHUE Mecsila SBISIOTCS PEe3ePBHBIMU Ha CIy4yall JUKBHJIALUUA OTKIOHEHHM
OT IJIaHA.

Putm (meproIuuHOCTh YepeOBaHus) MAPTUU OTIPEeAeIsieTcs Mo hopMmyie

T

.n . o
R, :—”}’v T THEeH, (71)

max

mec
rae 71, — IpOJOJKUTENBHOCTD IUIAHOBOTO NIEPUOJIA, THEH;
nm

N

M

:n — MAHMMAaJIbHBIN pa3Mep MapTUU U3ACINM, IIT.;
cc — 3aJlaHHas MporpaMma BBIITyCKa (3allycKa) U3eIUN B IUTAHUPYEMOM IIe-
puoze, IiT.
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HOHY “(""yr) BUHEdOH
-QWHEBH 0J-/ Narrerdr unrden
BUHBA0ddoh 9L00HRHTONdI]

10

-um “("°u)
UMHHUI" °] € BHHEIOHIWHEH
o1-/ marerdr uurden doneed

300

300

150

-um “(‘u)
BHUHEIOHIWHMEH 01-/ HIIrB.LIY
unrden nondexdAuee donseg

900

600

900

“LII/HUW “(F9%1) NIreldy sBuHed
~-OHOWHEH 0J-/ IMEBL HITHILIC|

1,6

1,6

3,2

HOND ‘UI'RLIY WOUHBIOHIN
-HCH W-/ MUHUI 9L)0LBHEE

6

8

24

-Lm ‘(A) narrer
-9Y BUHRAOHIWMEBH 0J1-/ BMIAI
-199 enwediodin BBHREBIIA\

1800

2400

3600

BUIRYEH JUHBI0OHINWHBH

A

b

B

=38 cMmeH;
=1,2 CMEHBI;

(t, BJIFOUAeT BpeMs 06paboTku netaneii (2-3+4-2+4-6)

Puc. 2.6. Crannapr-tuian MIIII ¢ nocnenoBaTenbHO-IAPTUOHHBIM YEpEI0BaHUEM
BpeMsl Ha MiepeHanaaKy o0opyaoBaHus (45,6 24+ 71,2-4+488- 4)

BpEMs Ha IPOBE/ICHHE IJIAHOBBIX PEMOHTOB 000pynoBanus — 0,8 cmensl. Beero 40 cmen)



~ KoJu-Bo 3arpyska | ..
= S = % I'padux padoTsl 000pyr0oBaHusA 8
E o i’ padomx &;’ paopIX E’ - 32 mepuox 06opoTa JIMHHUH, : =
= : 2 |2 MecT of ML g paBHblii 0Ol cvene (480 Mun), STeg
5 s = 2 £ = S = 2 U IBUKeHUEe 000POTHBIX 32/1eJI0B s <
& 55 |3 =El~NE S S = s £ I
= = 8 = o = EIEES) 2| & = |8 Z &SN
S| 5T |BTE[2E g RS | F|2¢| 60 |120] 180 | 240|300 | 360 | 420 480 | 3 F
z, = S TS =S a2 &% - p | E e = akK
Pa3zmeTtou- 1 1100|480 | 1 155
Hasl 3, [ 1,6 [194] 2 | 2| 94 [451] 2 "=l 145
T1 2 43
9 10
3 1100|480 | 3
Tokapnag | 3,0 | 1,6 | 1,88 | 2 4 | 88 | 422 | 4 | —t————r———
T b T,
Dpesep- 51100|480 | 5 \ 150
Hasl 32 [ 1,6 [200] 2 | 6 100|480 | 6
17 T T
Caep- 7 1100 | 480 | 7
JIAIBLHAS 30| 1,6 | 1,88 2 8 | 88 | 422 | 8 SLLELL
Hroro | 12,3 | 1,6 |7,70| 8 | 8 | 77,2

Puc. 2.7. Cranpapt-an MIIIJI no obpabotke neranu “A”:
— BpeMs paboThl 000pYI0BAHMS;
=sssss  — BpeMs [IPOCTOS 0OOPYIOBAHUS




Eciu mo pacu€ry mnonyuymnoch uuciao japoOHoe, Hanpumep, 2,49 nHA 1pu
T,, =21, To cnexyer BbIOpaTh U3 psa yA0OOIUIAHUPYEMBIX PUTMOB OJIMKalIee 1ie-
noe yucno. B nanHoOM ciydae Hano mpuHATH R,, = 3. J/lanee B COOTBETCTBUHM C IIPH-
HATBIM R, KODPEKTUPYETCS pa3Mep NapTHHU 110 GopMyJIe

n,=R M IIIT. (72)
ni

[Ipu Hanmuuuu Opaka Ha OTAEJBHBIX ONEpalMsIX pa3Mep MapTUU U3JAEIUN ycTa-
HABJIMBAETCSA CIEIYIOIUM 00pa3oM:

— UCXOAS W3 MPOTPAMMBI BBITYCKA Ny, ONPEACISETCS MporpaMmma 3aiycka
N; e (cM. popmyaty (30));

— pacCUUTHIBAECTCS KOJUYECTBO MAPTUNA U3IENHH 32 IUTAHOBBIN MEPUOL.

Pacuér xonmmuecTBa napTuit uzaenuit BeAETcs mno hopmyie

T
K, =—" mapruii. (73)
R,,
Pacuér pasmepa napTuu A1 KaXX101 oneparuu Beaérces mo Gpopmysie
n, = Novee IIT. (74)
" K

n
[Tocne ompexaenenus pasmepa napTuu u3AeNuil (n,) ompeaensercs IIUTEb-
HOCTb OINEPAIMOHHOTO IUKJIA TApTHUU U3JEIUN Mo onepanusm (Z,,) U o cOOPOYHBIM
eauHuLaM (f.5.0). Pacuér Benércsa no popmynam u BHOcUTCs B Tadi. 2.12, KOJIOH-
ku 9, 10.

!

Lo - N+
ton_l‘ — wim.1 6HO n.3.1 q; ( 75 )

Ky
Zlc6.e() = Zton.i 9, (76)
i=1

rae t,,,; — WITy4HOe BpeMs Ha KaKIOi i-ii omepaiuu ¢ y4étoM Kodd(uineHTa Bbi-

IMOJIHCHWA HOPM BPCMCHU, MHH,

K, — xonuuecTBo onepauuii onpeaenéHHol coopounoit enununbl. Hanpumep,

cOopouHas equHunia Ab BKITIOYaeT MIeCTh OMepaIyii.

Hcxons U3 NIUTENbHOCTH LUKIIOB ONepanuidl U cOOPOUHBIX €IUHHI] CTPOUTCS
IIUKIIOBOM rpaduk COOPKU MapTUH U3NIEIUI: B MOPSIAKE, 0OPAaTHOM XOIy TEXHOJIOTH-
YEeCKOro mpoliecca, Ho 0e3 yuéra 3arpy3ku padouux mect (puc. 2.9, a).

JUi 1oCTUXKEHNsT PAaBHOMEPHOCTH 3arpy3Ku paboyux MecT U pabounx-cOopuiu-
KOB HCXOJ M3 00mel TPyJOEMKOCTH M3TOTOBJICHHS MAPTUU U3JACIUNA U MPUHATOTO
pUTMa OmIpenesseTcss He00X0JMMOe KOJIM4ecTBO pabounx Mmect. Pacuér Beaércs mo

dbopmyie
to
Z on.t ( 77 )

_i=1
K .
np

rzae m — o01iee KOJIMYeCTBO COOPOUHBIX ONEPALIHIA.
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~28 5 |XEE85 C&33 |O88[ 1212112121212
1 2 3 4 506|789 10[11]|12]13]14]15]16
A 48 0 48 17 18 19 20
AB 8 16 24 345
AB, 28 24 52 . .
AB, 12 24 36 _1 2
Crangapt-1uiadn
17 18 19 20
A A CLERZELAT IR 314 15 e J1243 14, 15| 16 |
AB 48 7,8,9,10,11 11 7: 8: 9 :10: 11 7+8+9410 ...... 11
AB, AB,, AB, 48 12,3,4,5,6 I 1 2 3 4 5 61 .2,
A 48 0 48 l
17 1819 20
AA 40 48 88 B, 10 10
AB 56 40 9 |78 9 Jo 11 12 . 6
AB 8 16 24 3 4 5
AB, 28 24 52 A9, . .
AB; 12 52 64 .
t, =964

Puc. 2.9. Iluknosoii rpaduk cOopku uznenus “A”




[locne ompeneneHuss KoauyecTBa pabOYMX MECT IPOU3BOAUTCSA 3aKPEIUICHHUE
ornepauuii 3a pabounMu Mectamu (Tadu. 2.13) u cTposTCs LUKIOBOM rpaduk ¢ y4é-
TOM 3arpy3kd pabo4yuX MECT W CTaHJIapT-IUIaH paboTbl COOPOYHOro ydacTka
(puc. 2.9, 0).

Jlanee cTpouTCsl YTOYHEHHBIM WMKIOBOM rpaduk CcOOPOUYHOro Mpoliecca
(puc. 2.9, B) u onpenenstoTcs ONepekeHne 3amycKa-BhIycka BceX cOOPOYHBIX €H-
HUILI U OKOHYATEJIbHAS JJIUTEIBHOCTh IPOU3BOJCTBEHHOTO LIUKIIA.

JIMUTENBHOCTh MPOU3BOJICTBEHHOTO LIMKJIA NPUMEHUTENBHO K YyYacTKy CEpHil-
HOM COOPKH 7, — 9TO IPOMEKYTOK BPEMEHH OT Hayasua paboThl IO BBIIOJIHEHHUIO IIEp-
BOW IO BPEMEHM Hauajia Omepaluy HaJ NapTUEd NPeAMETOB Tpyla A0 OKOHYAHMS
paboThI MO BHITIOJIHEHUIO TIOCTIEHEN OTepalliy HaJl ATON e MapTUEH.

Omnpepnensiercs #, ucxoas u3 rpapuka craHaapT-iuiasa (cM. puc. 2.9, B). B pac-
CMaTpUBacMOM mpumepe 7, = 96 4.

3azenbl HA y4acTKe CEpUMHON COOPKH — ATO AETalM, MEJIKHE COOpOUYHBIC €Iu-
HULbI, y37Ibl, I0Yy3]1bl, OJOKH, 3alyIEHHbIE B IPOU3BOICTBO U HAaXOALIUECS Ha pa-
004YMX MecTax, HO HE 3aKOHUYEHHbIE U3rOTOBJIEHUEM HM3JI€TUsl HA TOW WM MHOU TeX-
HoJIoTHYecKou ctaguu. CpenHssl BeJIMUMHA 3aJie]1a Ha y4acTKe CEPUITHON COOpKH OII-
peaensercs 1o cieayomuM Gopmyam:

B IITYKaX
n, -t
Z o =~ WT; (78)
R,,
B IAPTHAX
4
Z£. :RL NapTHH, (79)

np
e f, — AIUTEIbHOCTh IPOU3BOJCTBEHHOIO LIMKJIAa COOPKH NAapTUU IPEAMETOB TPy /A,
JTHEH.

HezaBepiénHoe mpou3BOJACTBO — 3TO BBIPAXKEHHAss B TPYJOEMKOCTU WM B
CTOMMOCTHOM BBIPaKE€HUH, a CJIEJJOBATEIbHO, B COIOCTABUMOM BH/JI€ BEJIMUMHA 3a]1€-
JIOB.

CpenHsas BeMMYMHA HE3aBEPUIEHHOTO MPOM3BOJCTBA B HOPMO-4acax MOXKET
OBITh pacCUMTaHA IO CIEAYIOWUM (HopMyJIam:

a) 06e3 yuéra 3aTpaT Tpy/la Ha MPEbIAYIIUX ONepalusix MPOU3BOJICTBA

m
m Ztns.i
=1
Zmexn Ztmm.i +4

H,. = HOPMO-Y;
P 2-60 P

0) ¢ yuéTom 3arpaT TpyAa Ha NPEAbIIYIINX CTAAUIX MPOU3BOJICTBA



i=1 n, (81 )

H. = HOPMO-Y.
P 260 P

Cpennee 3HayeHHE HE3aBEPUIEHHOTO MPOU3BOJICTBA B PYOJISX MOXKET ObITH BbI-
pakeHo 6e3 yu€Ta u ¢ y4€ToM 3aTpaT Ha MPEeABIAYIINUX CTaIuiIX Mpou3BocTBA. Pac-
YET MOYKHO BBITIOJIHUTH C UCTIOJIB30BAHUEM CIICTYIONTUX (POpPMYII:

a) 0e3 yué€ra 3aTpaT Ha NPEAbLIYIIUX CTAAUSIX IPOU3BOJICTBA

C
Hcp :Zmexn 7% y-€.; (82)

0) ¢ yu€ToMm 3aTpar Ha NPEbIAYIIUX CTATUIX TPOU3BOJICTBA

C
— Y
Hop = Zpmews| Copeo + =1 | V-0 (83)

mexH np

rae C, — uexoBast ceOECTOMMOCTD NPEAMETa TPYAA, y.€.;

Cypeo — 3aTPATHI HA IPEALIECTBYIOUIMX CTafUAX 00pabOTKH, y.¢.

s c6opounbix nexoB C, MOXHO NPHHATH Ha ypoBHE 85% OT mnosHOM cebe-
CTOMMOCTH U3JeIui, Torna ., ¢ y4€ToM 3arpaTr Ha NPEABIAYIIMX CTAAUAX IPOM3-

BOJICTBA IIPUMET BH]I

Ho—z 985G,

cp mexu

(84)

Bun 1 HeoOX01MMOE KOJMYECTBO TPAHCIIOPTHBIX CPEJICTB OMPEICIIICTCS aHaIIO-
rugHo, kak u g OIIILI.

IIpumep pacuéra KIIH YCC. [Jonyctum, umMeeTcss y4acTOK, Ha KOTOPOM OCY-
niecTBisieTcs: coopka mpubdopa “A”. TexHomoruueckuid mpoiiecc cOopku mnpudopa
npuBejieH B Ta0i. 2.12 (rpadwr 1-7).

Mecsiunas nporpamma Bointycka (N B mec.) cocrasisier 700 wt. KonnuectBo pa-
oouunx nueut B mecsie (7,,) 21 nenb. Yuactok pabortaet B aBe cmeHbl. [loTepu pado-
4Yero BpeMEeHHM Ha TEKYILIUH PEeMOHT U MOJHANAJKy paboyux MECT MPUMEM PABHBIMU
2%.

1. Ha ocHOBaHMHM MMEIOIIETOCs TEXHOJOTMYECKOro mporecca (cMm. 1abdm. 2.12)
CTPOHMM BEEPHYIO CXeMy COOpOYHOTO Ipolecca u3aenus “A”, coOmpaeMoro Ha ydya-
cTke (puc. 2.8). Jlms 93TOro u3 TEXHOIOTHYECKOTO MpoIiecca BbIaesieTcs: cOopka (U3-
TOTOBJICHUE) OTJEIBHBIX OJIOKOB, Y3JIOB, MEJIKUX COOpPOUYHBbIX enuHuil. Cxema moka-
3bIBACT, KakKKe COOPOUYHBIC €AMHUIIBI MOTYT COOMpAThCS MapajiieabHO, HE3aBUCUMO
JpYT OT Apyra, a KaKue TOJIbKO MOCJIeI0BATEIbHO.



Tabmuua 2.12
TexHonoruyeckuii mpouecc cOOpkU uzaenus “A”

2] 1 E' E «
=N == | = & a = 5
SZ|Z =: | = =S| 2|58 =
ZE| 2 25 | 2= S3| & |Eg = £
= = | S B v R = E 2 = S g - 1
2= | S = = = = Z 2 = L 2 -
S 3 | = = 2 = 2 o E | B E 5SS
S = L = N S (=9 S = = Y
0% | B = = Lk = = |[E-F| 25~
¢ | § = o 2\ ° 3 = Ao 2 EF g
=E | a| E |EE=E S| =z | == o | mReE| B E =3
Bz ) = € = | = == ) g ZE| S5 EE
S5\ 5| T |EEo|EG| | EE| 2 |EE2|EgsE
e | & g % s | o =
Se 2| S |2E%|HE| S| E5| £ 82| xEER
1 2 3 4 5 6 7 8 9 10

AB; 1 | 5,00 1,06 4.7 10 2 100 8 12

2 | 2,50 1,09 2,3 10 6 100 4
AB, | 3 1800 1,13 | 7.1 | 10| 4 | 100 | 12

4 | 6,60 1,12 5,9 10 5 100 10 28

5 14,00 1,14 3,5 10 6 100 6
AB 6 | 5,00 1,06 4.7 10 20 100 8 8
Ab 7 | 4,00 1,14 3.5 10 8 100 6

8 | 6,30 1,07 5,9 10 9 100 10

9 | 7,00 1,07 6,5 10 10 100 11 56

10 | 3,10 1,03 2,9 10 11 100 5

11 {10,00 1,05 9,5 10 12 100 16

12 | 5,00 1,06 4.7 10 18 100 8
AA 13 | 2,50 1,09 2,3 10 14 100 4

14 | 5,00 1,06 4.7 10 15 100 8 40

15 110,40 1,09 9,5 10 16 100 16

16 | 8,00 1,12 7,1 10 17 100 12
A 17 | 12,00 1,06 11,3 | 10 18 100 19

18 | 5,00 1,06 4.7 10 19 100 8 48

19 | 3,10 1,07 2,9 10 20 100 5

20 | 10,00 1,05 9,5 10 — 100 16
Hroro 122,5| 1,06 |115,2 | 200 100 192 192

[Tpumeyanue. [loArOTOBUTENBHO-3AKIIOUUTEILHOE BpPEMSI YCJIOBHO B3STO IO
10 MuH Ha KaX1yI0 ONIEpaALIHIO.




No HauMmeHnoBanue
Cxema cOopku
n/m | cOOPOYHBIX eINHHUIL
1 | Usnenwme A
17,18,19,20
I |
AA AB AB
2 | Y3ubI 13,14,15,16 7,8,9,10,11,12 6
I
I |
AB AB
3 | Homy3nsl 121 3 4%

Puc. 2.8. Beepnas cxema cOopku uznenus “A”

2. Wcxond U3 3aTpar WITYYHOTO BPEMEHU Ha BBINOJHEHHUE BCEX ONEpAIUi TeX-
HOJIOTMYECKOTO MPOLECCa U CYMMAapHOW BETMYUHBI IMOATOTOBUTEIBHO-3aKIFOUUTEb-
HOI'0 BPEMEHU OIPEIEIIEM MHUHUMAJIBHBIN pa3sMep naptuu usaenui. Pacuér npous-

BoAUTCs 10 hopmyrie (69) u cocTaBisieT BETUINHY
o (100 -2)-200 _ 20 wr
i 2-1225
3a MakCHUMaJIbHbI pa3Mep MPUHUMAEM MECAYHYIO MPOTPaMMy H3TOTOBIECHUS

WU3CIINUM, T.C.

n =700 mIT.

max
3. OmpenensieM put™m (niepuoj 4epenoBaHus) naptuil uzaenuii. Pacuér npous-
BoauTcs mo popmye (71).
_21-80
P 1700
[Tomy4yeHHBI pUTM ABIISIETCS HEYIOOHBIM (IpoOHOE uncio). bivxkaimuil yno-
OOrIaHUPYEMBIi PUTM PaBEH TPEM AHAM, T.c. R,, =3 1Hi.

=2,40 nmHs.

4. OnTuManbHBIA (HOPMATBHBIN) pa3Mep MapTUH U3EIHN onpeensiem mo Gop-
Mmyiie (72), OH COCTaBIISIET BEIUYUHY

3-700

n, =————=100 mr.

[Tonydennslil pa3mep napTuu yaoieTBopseT ¢popmyiie (70).
80<100<700.
5. KonnuecTBo mapTuii 3a miiaHOBbIN miepuo onpeaensieM mno popmyse (73).
21

K, = 3 =7 napTHu.

6. Ilocne onpeneneHust pazmepa napTuu usaenuii no gopmyne (75) paccUuThi-
BaeM JJIUTEIILHOCTH OTNIEPAIMOHHOTO IMKJIa U3TOTOBJIEHHUS APTUH 10 BCEM OTepallu-



M TEXHOJOTHYECKOTO MPOLECCa, a pe3yabTaT 3aHOCUM B Tabxd. 2.12, kononka 9. Ha-
npumMep, 1o onepamuu 1 z,, cocTaBmiser § .
_477-100+10
on 60
7. Ilocne omnpeneseHuss JUIMTEIBHOCTH ONEPALMOHHBIX LHUKIOB IIPOU3BOAUM
pacy€T MIMTENbHOCTH LHKJIA MO cOOpouHbIM eauHulaMm (cM. hopmyny (76)) u pe-
3yJbTaT 3aHOCUM B KOJIOHKY 10 (cm. Tabm. 2.12). Hanpumep, no cOopoyHOil eaAuHUIIE
AB, t.5.9 COCTaBIISICT:

=8 4., umm 1 cMeHa.

tc6.e0 :8+4:12 4.

8. HeoOxonumoe kosinuecTBO pabouux MecT omnpenenseM no Gopmyne (77):
m

Z ton.i

co_m 192192

np - -
R, 3-2:8 48

9. CruCcoYHYI0 YHMCICHHOCTh PabOunuX-COOPIIMKOB ompenessieM 1o ¢opmye,
OHa COCTaBIISICT

=4 pal. MecT.

r., =K, -Cnp ‘K., =2-4-11=9 uemn.

10. 3akperuienne orneparuii 3a pabo4nuMHu MECTaMH MTPOU3BOJANM C TAKUM pacyé-
TOM, 4TOOBI 00€CTIeYnTh MAKCUMAJIbHYIO 3arpy3Ky KaXKIoro u3 Hux. Pacuér u 3akpe-
IJIEHUE MPOU3BOJIMM B TaOnM4HOM (popme (Tadu. 2.13).

Tabnuma 2.13
3akperieHue padoT 3a pabouruMHU MECTaMHU

1 1 = =] 1
11 ) e 1 = 1 S = -
EE R £ & 2 f.2% | 5% |E%
= 2 8 lg ) = Y o9 ® © = = as
% = o S = 28 9 E%m“ = =2 = = 5
- = = 2 X w::z %é: = 2 9
S T s ® 2 2 5 3 52 = o | &0 =
= 2 2 e 2 o S22 &2
SEcE| 2= SEF zSE % =552 | ¢
=228 =2 >~ 3 2 zEE8 |OREE| =8¢
3x2x8=48 I AB,, AB,, AB 1,2,3,4,5,6 48 1
48 IT Ab 7,8,9,10, 11 48 1
48 111 Ab, AA 12,13, 14,15, 16 48 1
48 0% A 17,18, 19, 20 48 1

11. Mcnone3ys cxemy cOOpOYHOIO MPOLECCa, PACCUUTAHHYIO BETUUYUHY PUTMA,
JUTUTETHHOCTh OTIEPAIIMOHHBIX IIMKJIOB BBITIOJHEHUS OMEpaIfii Ha MapTUIO U3ACIHi
1o cOOPOYHBIM €IMHUIIAM, 3aKPETUIIeM OTepalui 3a pab0YMMU MECTaMH M CTPOUM
CTaHJapT-TUIaH yyacTKa cepuiiHoi cOopku (cM. puc. 2.9, 0).

[Tpu mocTpoeHNM cTaHAApT-TUTaHA W OTPEACIICHUU JTUTSIBEHOCTH MPOU3BOJICT-
BEHHOTO IMKJIa COOTIOAAeTCs TaKkask MOCIIeJ0BATEILHOCTb.



11.1. HuknoBo# rpaduk cOOpOYHOro mporecca cTpouTcs 0e3 ydéra 3arpy3ku
pabounx Mect (cM. puc. 2.9, a).

Heo6xonumocth moctpoeHust 3toro rpaduka oOyciaoBieHa TpeOOBaHUEM CO-
ONIOICHUST TEXHOJIOTUN BBITIOTHEHHs paboT. [Ipu 3ToM, HCXOas U3 yCTAaHOBICHHOTO
KOHEUHOI'0 Cpoka COOpKM (M3rOTOBJICHUS) MApTUM MPEAMETOB TPyJa, Ha KalleHaap-
HBIN rpaduk rpaduyecku HAHOCSTCS BCE UIMTEILHOCTH ONEPAIlMOHHBIX [IUKJIOB, Ha-
YUHas C MOCIeAHeN 1 KOHYas MepBOM omepaluei B MpUHATOM MaciiTabe.

11.2. Ha ocHoBe nukiioBoro rpaduka (cMm. puc. 2.9, a) 1 B COOTBETCTBHUH C JIaH-
HBIMH 3aKpeIUIeHUs onepanuii 3a pabounmu mectamu (cMm. tadu. 2.13) crpoutcs ka-
JIeHAApHBIN TpaduK ¢ y4ETOM 3arpy3ku paboyux MECT U COOTBETCTBEHHO CaM CTaH-
JapT-IJIaH ydacTKa cepuiiHon cOopku (cM. puc. 2.9, 6). Ilpu nmoctpoennu kanenmap-
HOTO Tpaduka HEOOXOJUMO CTPEMUTHCS K TOMY, YTOOBI JUIMTEIHHOCTH LIMKJIOB OT-
JEeNbHBIX ornepauuil rpaguka (cM. puc. 2.9, a) SBISUIMCH KaK Obl IPOEKIUSIMHU Ha CO-
OTBETCTBYIOIIME pabouue mecta B rpaduke (cMm. puc. 2.9, 0). B stom ciiyyae, kak
MPaBUJIO, COXPAHAETCS JUIUTEIBbHOCTh MPOU3BOACTBEHHOrO IMKIAa rpaduka
(cm. puc. 2.9, a), mocTpoeHHOro 6e3 y4éra 3arpy3ku padouux mect. Ho 310 ocymiecT-
BUTH yAa€Tcs He Bcernaa. MHorma juisi MOBBIMIEHUS 3arpy3Ku paboYuX MeCT MPHUXO-
JTUTCSl OTOJBUTATh BBIMIOJHEHUE OTHAEIBHBIX OmNepanuii Ha Oosiee paHHUE Cpoku. B
MPUBEICHHOM MPUMEpPE MPUXOAUTCS CABUHYTH CPOKH Hauyaja BHITIOJHEHUS ONEpallHii
1,2,7,8,9,10, 11, 12. Ho 3T0, Kak BUAHO U3 PUCYHKA, HE TTOBJIUSIIO 3HAUUTEIHHO Ha
JUTUTEIBHOCTh MPOU3BOJICTBEHHOIO IMKJA, KOTOpas COCTaBWJIa BEJIUYHMHY 6 JHEH
BMECTO 5,5 mHs.

[Ipu mocTpoenuun rpaduka 3arpy3ku pabodmx MecT JOHKHO ObITh 00ecTeueHo
ciemyromniee CoOM0IeHNE TPUHSITON TMMOCIEAOBATEILHOCTH BBITIOJIHEHUS OTIEPAIIHA:
MOJTHOE M HEMPEPHIBHOE HUCMOJb30BAaHUE pabOYUX MECT; MUHUMAJIbHOE MPOJIEKUBA-
HUE NMapTUM MPEIMETOB TPYJa B OXKUJAHUU COOPKHU.

[TonHOCTBIO 3amoaHEHHAs 4acTh rpaduka 3arpy3ku paboyux MecT (3TO JOCTH-
raeTcsi MOCTPOCHUEM ABYX-TPEX MapTUH U3JIENTUN) U MpeAcTaBiIseT co00M cTaHmapT-
11aH paOoThl y4acTKa, TaK Kak 3/1eCh MOKa3aHbl CTAHJAPTHO MOBTOPSIOIIMECS CPOKHU
BBITIOJTHEHUS OTJEIBHBIX ONEpalui KaXIbIM paboyuM.

11.3. Jlanee B cooTBeTcTBUU ¢ rpadukamu (cMm. puc. 2.9, a, 6) cTpoutcs yTod-
HEHHBIN rpaduk cOopouHoro mpoiecca (cM. puc. 2.9, B), KOTOPBIH MMOKa3bIBAET JECH-
CTBUTEBHYIO JUTUTEIILHOCTH MPOU3BOJICTBEHHOTO ITMKJIAa COOPKH MapTHUH WU3IETUN Ha
yuactke (¢, = 6,0 nHeil). OHa MOKeT ObITh HECKOJIBKO OO0JIbLIE MEPBOHAYAIBHON (CM.
puc. 2.9, a), Tak Kak BBIIIOJHEHHE HEKOTOPBIX OlEpalnii OTOABUHYTO Ha Oojiee paH-
HHUE cpoku. B paccmarpuBaeMoM npumepe f, OKOHUaTelabHas M OOJIbIIE MEpPBOHA-
YaJbHOW HA OJIHY CMEHY.

Ecnun HeoOxonaumo MOCTpOUTH CTaHJAPT-IUIAH y4yacTKa CEpUHHOM cOOpKU, Ha
KOTOPOM COOMpaeTcsi HECKOJbKO HAaMMEHOBAHUMW W3JCNIHUM, TO MPUHLMI PEIICHUS
ATOM 3a7au aHAJIOTMYEH BBINIEU3JIOKEHHOMY. OHAKO MPU ATOM CIEIyeT UMETh B
BUJly TAKUE OCOOEHHOCTH:

— HE3aBHUCHUMO OT IMOJYYEHHBIX Pa3MEPOB M, HEOOXOAMMO Ha3HAYaTh €IUHBIHI



PHUTM U, CIIEIOBATEIHHO, CPOK BHIMyCKa MapTHIl MPEAMETOB;

— HEOO0XOJUMO CTPOUTHh HECKOJBKO (I KaXKI0ro u3zaenus) rpadguxoB cOopoy-
HOTO IIUKJIa 0e3 yuéra 3arpy3ku pabouux MECT WIM K€ Ha OAHOM rpaduke uzolpa-
’KaTh (€CJIM ATO BO3MOKHO) HECKOJIBKO M3ICIINIA;

— TIpU TIOCTPOEHUU Tpauka 3arpy3ku pabouux MECT JKeNaTeIbHO O0ObEIUHSThH
Ha OJIHOM pabouyeM MecTe aHaJIOTMYHbIe pabOThl, JaXke €CIM OHM OTHOCATCS K pas-
HBIM HAaUMEHOBAHUSIM U3/1ETIH.

CoOTBETCTBEHHO BBIIICH3IOKEHHOMY JOJKEH OBITh PEIIEH BOMPOC U O MO-
cTpoeHnH rpaduka cOOpPOUHOro UKIA C YIETOM 3arpy3ku padbounx mect. To ecTh ux
OyZeT HeCKOJIbKO WJIM OJWH, Ha KOTOPOM OyJeT MOoKa3aH XOJ MPOU3BOJCTBEHHOTO
MpOoLIECCa IO PALY U3IEIIHUM.

[Tpu pa3paboTke cTaHmapT-IJIaHa HEOOXOIWMO YYHTHIBATH TaKXKe M XapakTep
nepejayn cMeH pabouumu Apyr apyry. Hauboiee nenecoobpasHa cKkBo3Has nepesa-
4ya cMeH (yMEHbIIAETCs #, CO BCEMH BBITEKAIOLIMMHU MOCIEACTBUSAMM), HO IIPH 3TOM
TpeOyeTcs MOBBIIIEHHE OTBETCTBEHHOCTH Pab0UYMX U HAJTUYKUE TOBEPUS APYT K IPYTY.
Ecnu xe He mpeaycMoTpeHa mepeaada CMEH, T.€. KakJas CMeHa paboTaeT MHIUBH-
JIyallbHO, TO 3aJJaHHYIO MPOTpaMMy BBIITyCKa WU3JENIUNA JIETSAT HA YUCIO CMEH, COOT-
BETCTBEHHO M3MEHSAETCS PUTM NApTUU U 3aTEM PACCUMTHIBAETCS U CTPOMUTCS CTaH-
JapT-IUIaH Ui KaKI0W CMEHbI pabouuXx.

B npuBeneHHOM BhIlIE TpUMeEpPe pacuy€T U MOCTPOCHUE CTaHIApT-IUIaHa BBITIOJI-
HEHBI JJIs CITydasi CKBO3HOM Mepeiayul MpeaMETOB M0 CMEHaM.

12. Pacuér omnepexeHust 3amycKa-BbIIyCKa COOPOYHBIX €IMHHI] u3eaus “A”
BEJIEM HEIMOCPEJICTBEHHO Ha caMux rpadukax B TpeThed M 4YEeTBEPTOM KOJOHKaX
puc. 2.9, au 2.9, B. B cBsi3u ¢ HEOOXOAUMOCTHIO CMELIEHUS 3aITycKa COOPOYHBIX €U~
Hull Ab nu AB; Ha Ooniee paHHUE CPOKHM Ha puc. 2.9, B U3BMEHWIOCh U ONEPEKEHUE
3aI1yCKa-BBIITyCKa ATUX COOPOUYHBIX €IUHULI.

13. CpenHioro BeTWYUHY 3ajiefla Ha y4acTKe omnpenessseM no ¢opmyiam (78) u
(79):
~100-6

mexn ~

Z

=200 wr. wm Z,,,., =§: 2 mapTHu.

14. BennunHy He3aBEPIICHHOTO TIPOU3BOICTBA ompeeisieM 1mo Gopmye (80):

200(122,5 + 200j

100
H, = 760 =207,5 HOp™MO-U.
Ecnu, nomyctum, nosnHas cebectoumMocTh uznenus “A” cocrasnsger 121,15 y.e.,
tornaa H,, Ha y9acTKe B CTOMMOCTHOM BBIPaKEHHH C y4ETOM 3aTpaT Ha MPEIbIIY X

CTaJUsIX TPOU3BOJICTBA ompeensercs no popmyre (84) u cocrapiser

H, = 200(M) =10297,75 y.e.
2




2.3.6. Pacuér KajeHIapHO-IJIAHOBBIX HOPMAaTHBOB
NnpeaAMeTHO-3aMKHYTOro yyactka (I13Y)

Ha I13VY npousBoautcs nonHas oOpaboTKa AeTaliei, B pe3yiabTaTe KOTOPOu Mo-
Jy4aeTcsl 3aKOHYEHHAs MPOAYKIMs (0OpaboTaHHas JETalb).

Ha npakTuke pa3ninyaroT: y4acTKH € OJIMHAKOBBIMHU MJIM OJHOPOJHBIMH TEXHO-
JIOTUYECKUMHU TIPOLIECCAMU WJIM MaplIpyTamMH JBUXKEHUS JeTallel; y4acTKU pa3HO00-
pa3HbIX JIeTajiel, CXOIHbIX M0 KOHPUTYpalui U onepanusM o0paboTKu; y4acTKu Je-
Tajei, CXOAHbIX MO rabapuraM U onepauusM 00padOTKH.

JUis opraHu3zauuu paboThl TaKMX Y4YacTKOB HEOOXOJMMO PAacCUUTHIBATH Clle-
nyromue KITH: pasmepsl maptuu neraneii (7; ); NepuoJUIHOCTD YEPEIOBAHUS TAPTUI
neranei (R,,;); YACIO NAPTHH IO KaKIOMY j-My HaUMEHOBAHUIO JeTalel Xj; Konu-
4eCTBO €IMHUIL] 000py10BaHus 10 Kaxkaoi onepauu (C,, ;) 1 ko3 uUIKeHTa ero 3a-
rpy3ku (K;;); MoonepanrMoHHO-NOAETaNbHbIA CTaHAAPT-ILIAH; MPOJOJIKUTEIBHOCTD
IPOM3BOJICTBEHHOI'O LIMKJIA 00pabOTKM MapTUH JeTalell KaX/a0ro j-ro HAMMEHOBaHHUS
(7,,;); HOpMATHBBI 3a1€10B (Z;) 1 HE3aBEPLUIEHHOTO ITPOU3BOACTBA (/).

B ocnoBy pacuéra KIIH 3axnaasiBaroTcs: mporpamMma BBIIIYCKa JE€TAJIEH KaxKI0-
ro HauMeHOBaHUA (/NV;); TEXHOJOIMYECKMM IMPOLECC U HOPMBI BPEMEHU OOpaOOTKH
JieTajiedl KayKI0rT0 HAMMEHOBAHMs 110 KOHKPETHON Onepanuu (fy,, ;) B HOPMBI TIOATO-
TOBUTEIILHO-3aKJIIOYUTENBHOIO BPEMEHHU (1,,;;7); NOIMYCTUMBIE IIOTEPM BPEMEHH Ha
NepeHala Ky U IJIaHOBBIE PEMOHTHI 000pyloBaHus (,,); YUCIO pabOuuMx THEH B
IUIAHOBOM Iiepuoze (/,); MPpOJOIKUTENILHOCTh Padodell CMEHBI (f,,); PEKUM PaOOTHI
yuacTka (K,,).

Pasmep nmaptun 1o kaxaomy j-My HaUMEHOBAHHUIO JI€TaJleld ONpPENesseTcs, KaK
IIPaBUJIO, B [IBA ATAIA.

Ha nepBoM 3tarie ycraHaBiauBaeTcsl pacu€THas (MUHUMaJIbHAs) BEJIUYMHA Pas-
Mepa NapTUX JeTaJeH j-ro HAUMEHOBAHUS.

(100 — Qg )Z tn.s.ij
nminj = =l s ( 85 )

m
o6 Ztmmlj
i=1

rle da,; — JOIyCTUMBIN NPOLEHT MOTEPh BPEMEHM HA TEKYIIMH PEMOHT U IEpeHa-

nanky obopynoBanus (a,; =2-5%);
M — YHUCIIO ONEpalMi j-T0 HAUMEHOBAHUSA JETAJIEH.

3a MakCHUMaJIbHBI pa3Mep NapTHM JAETajeidl j-rO HauMEHOBAHMSI MOYKET OBITh
IPUHATA MECSYHAs IPOrpaMMa BhIITycKa (V).

Bropon stan ompeneneHus pazMepa mapTUM JETaled j-r0 HAMMEHOBAHUSA 3a-
KJIFOYaeTCs B KOPPEKTHUPOBKE IOJIyYEHHBIX Pa3sMEPOB MApPTUU JETANEH, T.€. HAmin; U
Nmax - 110pAI0K HOPMAIBHOTO (ONTUMAIBHOIO) PasMepa NapTHH OTPAaHUYEH HEPABEH-
CTBOM

nmin.j SnH.j < nmax.j' (86)



KoppektupoBka npeaenbHbIX pa3MepOB MAPTHU AETalCd j-TO HAMMEHOBAHHS
HAYMHAETCS C YCTAHOBJICHUS YI00OIIAHUPYEMBIX pUTMOB. VX BeIM4YMHA 3aBUCUT OT
KOJIMYeCTBa paboumnXx JHEHW B Mecsle: B Mecdlle 22 pabouux AHS — yJ000IIaHupye-
MBIMU pUTMamu gBisitotrest — 22, 11, 2, 1 nenb; B mecsiue 21 padounii aens — 21, 7, 3,
1; B mecsie 20 pabouux aueit — 20, 10, 5, 4, 2, 1.

Ilepuon yepenoBaHus mapTUil AeTalel j-ro HauMeHOBaHUs (R,,;) pacCUUTHIBA-
eTcs 1o hopmyiie

_ ﬂp “Nmin . j

np.j N
n.j

Ecnu o pacuéry nosyuaroTcst IpoOHBIC YKCIIa, TO U3 Pslia YA000IIIaHUPYEMbIX
PUTMOB BBIOUPAIOTCS ONVDKAMIIINE 1eJIbIe YHCIa.

Hanee s Bcex j-x HauMeHoBaHui neranei I13Y mpuHuUMaercs oOmmil (Mak-
CUMaJIbHBIN U3 BCEX MPUHATHIX) NEpUO/] yepeaoBanus. [locie 3Toro KOppekTupyroT-
Csl pa3Mephl MapTHil IeTanel KaK0ro j-r0 HaMMEHOBAHUS 10 (popMyIie

R N

m,;=—2L 7 (88)

Ay
Yucnno napTuii Mo Kax oMy j-My HAMMEHOBAHHUIO JeTale (X;) onpenensercs 1o
bopmyie

(87)

X, = _J (89)
ny. J
Yucno exuHul 000pyRoBaHus 110 KaxKa0u i-i1 onepauuu (C,, ;) onpenensercs mno

bopmyie

H H H
Zthmm.ij + ZthH.o.ij + Ztn.s’.ij
Cpi=1= - e (90)
| 60F,K,

rae H — HoMeHknarypa oOpabaTblBaeMbIX JIeTajei, T.;

F, — a¢dextuBHbIi QoHA BpeMeHH pabOTHl 000OPYJOBAHUS 33 YCTAHOBIICHHBIN

nepuon, 4;
K, — x03(pGuuueHT BBIITIOJIHEHUSI HOPM BPEMEHHU (MOKHO NpUHATH 1-1,05).
Pekomennyercst pacué€r uncna eauHul 000pYyJOBaHUsS MO OMNEpPaLUsIM U KO3(P-
(ULUEHT ero 3arpy3ku BecTH B Ta0au4Hou popme (tadm. 2.15).

IlocTpoenne cranaapT-nJjana

1. Jlns mocTpoeHus CTaHaapT-IlaHa HEOOXOJIWMO pPacCUUTaTh JIATEIBLHOCTH
OTIEPAIIMOHHOTO IMKJIA KaKI0W MapTHH JeTane j-ro HanMeHoBaHus. Pacuér Benéres
o ¢hopmyiie

n

wm.ij n.3.ij

ot + ¢
T .=
%"/ 60K ¢

87 CM

(91)

Pexomenpayercs pacu€r T, ,, ; 10 KaX10M i-i ONEpalUu Kax/J0ro j-IT'0 HauMEHO-
BaHMS JeTajieil BecTu B TabimuHou popme (Tadm. 2.14).



2. CranpapT-1u1aH CTPOUTCS Ha ONPENEIEHHBIN MIEPUOJ BPEMEHU B COOTBETCT-
BUM C IIEPUOJIOM YEPENOBaHUs MApTUM AETaJNEN j-r0 HauMeHoBaHus. Vcxons us yc-
TAHOBJIEHHOT'O CPOKa M3rOTOBJICHUSI MAPTUHU AETallel j-rO HAMMEHOBAHHUS, HA KaJleH-
JApHbIN TUIAH HAHOCUTCS BPEMsI ONEPAL[MOHHBIX LIMKJIOB 00pa0OTKU KaXA0W MapTHH
JIeTajell j-ro HauMEHOBAHUS 10 ONepalusM IPOU3BOJICTBEHHOIO Mpoliecca, HauuHasl
C MOCJIe/IHEN M KOHYasl MepBoi (B MOpPsAKE, 0OpaTHOM XOAy TEXHOJIOTHYECKOTO IMpo-
1ecca), 6e3 yuéra 3arpy3ku obopyaoBanus (puc. 2.10, a). Jlamee nmpousBoguTCs 3a-
KpEIUICHUE j-X HAMMEHOBAHUI JieTaneil 3a KaKJIbIM CTAaHKOM M YCTaHaBIIMBAETCS I0-
CJIeI0BATEILHOCTh UX 00paboTKHU, cTpouTcs rpaduk (puc. 2.10, 6), mpu 3TOM JT0JKHA
oOecrieuynBaTbCcs HauOoJiee TOJIHASI 3arpy3ka O0O0OpYJAOBaHHS M 3aHSATOCTh PaOOUYMX-
CTAaHOYHUKOB.

Ha stom e rpaduke cTpoutcs COOCTBEHHO CTaHIAPT-IUIaH, TJI€ TOJKHBI ObITh
IIPE/ICTABIIEHbI CTAHIAPTHBIE CPOKH BBIIIOJIHEHHS BCEX Olepanuil 00paboTKy napTHii
JieTaJe KaX/10r0 j-ro HAMMEHOBAHHSI.

[locne moctpoenust rpagpuka (puc. 2.10, 06) cTpouTcs YTOUHEHHBIA TIpaduk
(puc. 2.10, B) TEXHOJOTUUECKOTO LUKJIa 00pabOTKH JIeTallel KaXJ0ro HauMEHOBAHUS
c y4€ToM 3arpy3ku padounx mect. [Ipu 3TOM HEOOXOIUMO CTPEMUTHCS K TOMY, UTO-
Obl BpeMsl LIMKJIOBBIX ornepauuii rpaduka (puc. 2.10, 6) sSBIsUIOCH NPOSKUUAMHU T'pa-
duka (puc. 2.10, B). [1o aTromy rpaduxy onpenensitorcst Mpo10JKUTETbHOCTh TEXHO-
JIOTUYECKOTO IMKJIA TapTHMl KaXJ0ro HAaWUMEHOBAHMS, OINEPEeKEHHE 3aIycKa-
BBIITYCKa, BpeMs NpOiIEKUBAHUS MAPTUN JIeTajell B 0’KUJIAaHUU BBICBOOOXKI€HUS 000-
pyZlOBaHUS OT 00paOOTKU MpEeAbIAYyIIeH TapTHH U 001Iast MPOI0JKUTEILHOCTh MPO-
U3BOJCTBEHHOIO LHMKJIA KOMIUIEKTa naptuii peranedt (7)), M3roTaBIMBAaEMbIX Ha
[13V.

Onpenenenue cpeaHEro pazMepa 3a/1€e0B 0 KaKJOMY j-My HaUMEHOBAHMIO Jie-
Tajel MpoOU3BOAUTCS MO PopMyJie

AL (92)
/ R
np
Bennunna nHe3aBepmEHHOro Npou3BOACTBa 0e3 yuéTa 3arpar TpyJa Ha MpeJibl-

QYIIUX CTaausIX 00paboTKu aetanei onpenensercs no Gopmyiie

m
m Ztn.&ij
i=1

Hcp.j :Zj thmmlj +._I’l—~ KH (93)
i= H.]

IMpumep pacuéra KIIH II3Y. [lonyctum, umeetcs 113V, na kotopom o6pada-
TBIBACTCS TPU HaMMEHOBaHUsA Jetaneil: A, b u B. TexHonorudeckuii mpouecc, HOpMbI
BPEMEHHU BBIIIOJIHEHUS OIEpalUi, MOArOTOBUTEIbHO-3AKIIOUUTEILHOE BPEMS U Bpe-
Ms Ha TIepeHaNIaIKy 000py1I0BaHuUs MIPEACTaBICHBI B Ta0. 2.14.

Mecsunas nporpamma Baimycka: Ny = 1400 mr.; Ny = 2100 wr.; Ny = 1750 mr.
KommuectBo pabounx amenn B Mecsaue /[, = 21 nenb. PexxuM paboTel yyacTka
K., = 2 cmensl. [loTtepu pabodero BpeMeHM Ha IUIAHOBBIE PEMOHTHI U NE€PEHAIAIKY
o0opynoBaHus a,; = 2%.



Tabnuua 2.14
Hcxomurle nannnie

Haume- _ Homenkiaarypa aeraJei
HOBaHWe | & 2 A b B
==
onepa- Q lg Lum.as | tnsas | twoas | tumBs | tnsbs | TnwoBs | LumBs | TnsBs | Tuo.Bo
18071 A~ 2| MMUH | MMH | MUH | MUH | MMH | MHH | MHUH | MHH | MUH
1.Tokap- 4 | 3,53 15 20 3,95 15 20 | 2,82 15 20
Has

2.@pezep- | 3 | 233 | 15 20 | 4,75 15 20 | 3,78 15 20

Has
3.Mmudo-| 5 | 5,95 | 10 20 | 5,57 | 10 20 | 7,64 | 10 20

BAJIbHAS
Hroro 11,81 | 40 60 | 14,27 | 40 60 | 14,24 | 40 60

1. Ucnonb3yst Tabnuily MCXOMHBIX JaHHBIX, 10 (hopmyre (85) ompenensem mu-
HUMAaJIbHBIA pa3Mep MapTUU AETalleH j-TO HAMMEHOBAHHS:

"= (100 -2)- 40 166w . = (100 -2)-40 137w
‘ 2-1181 ' 2.14,27
n —(100_2)'40:138 10T,

min.B —
2-14,24
2. 3a MakCUMaJIbHBII pasMep nMpuHUMAcM MCCAYHYIO IIpOrpaMmMy KaKIO0I'O HU3-

JIeIHs j-TO HAMMEHOBAHMS:
N, =1400wmTt.; Ng=2100mr.; Np=1750mT.

3. OnpegensieM NepUoJ] YepeIOBaHUS U yA000MIIaHUPYEMbIE PUTMBI JI51 KaXK]10-
ro u3zenus j-ro HaumeHoBanus. Pacuér Benércs mo gpopmyre (87):
21-166

PA= 100 2,49 nus (mpuHnMaeMm R, , , =3 nHs);
B = 2;1;37 =1,37 nus (mpuHnMaeM R, ,  =11eHb);
B = 2117;(3)8 =1,67 nus (mpuHNMaeM R, ), p = 3 Hs).

4. OnpenenseM OOILIXNA MEPUOJ] YEPEIOBAHUS JJISI BCEX M3JETUN j-TO HAMMEHO-
BaHus. BeiOupaeM Hanbosbliee 3HaUeHUE U3 BCEX MPUHSTHIX, T.€. Rnp = 3 1HsL.

5. OmnpenenseM ONTUMAJIbHBIA pa3Mep MAPTHM JNETAIEW j-TO HAUMEHOBAHUSA.

Pacuér npousBoautcs o dpopmyiie (88):
nHA:3-ﬂ:2OO IT.; nH5:3-@:300 IIT.; nHB:3-@:250 LIT.
' 21 ' 21 ‘ 21



Tadomuna 2.15

e o Buabl onepaumii
é. % - Eﬁ Tokapnas | DpesepHas | nudoBanpHas
PacuérHbie = § E 8‘ Moaean cTaHKOB (rpyni 000pya10BAHUA)
nokazate/u F g > E 1K62 6MS31II 3A110B

8 C% g §" tmma tn.39 tH.oa Tij tmma tn.3, tH.oa Tij tmm, tn.39 tu.o, Tij

= E| 2 E| mun | Mun | mun q MHH | MUH | MUH q MHH | MUH | MUH q
1./letans A 1400 | 7 |3,53] 15 | 20 | 84,95 |2,33| 15 | 20 | 56,95 |5,95| 10 | 20 | 141,33
2. Jlerans b 2100 7 13,95] 15 | 20 | 140,83 14,75 15 | 20 | 168,83 | 5,57 10 | 20 | 197,45
3. Jerans B 1750 | 7 12,82 15 | 20 | 84,83 3,78 | 15 | 20 | 112,83 | 7,64 | 10 | 20 | 225,33

HUroro | - — — — - | 310,61 | — — — | 338,61 | — — — | 564,11

1. KoaddurueHt Bbi- — — — — — 1,00 - — — 1,00 — — — 1,00
MOJTHEHHUS HOPM Bpe-
Menu (K,)
2.9} dexTuBHbIN HOHIT L - - > - 322 - - = 322 - - - 322
BpEMEHH pabOThI 000-
pyaoBanus (F),), 4
3.PacuéTHO€ KOIUUECT- — — — — — 0,96 — — — 1,03 — — — 1,75
BO €JIMHUI] 000PY/10-
Banus (C,)
4.1TpuHsATOE KOIUYECT- — — — — — 1 - - — 1 — — — 2
BO €JIMHUII 000pPYI0Ba-
Hus (C,,)
5. Koadpdurment 3a- — — — — — 0,96 — — — 1,03 — — — 0,88
rpy3Ku 000pyA0BaHUs
(K>)




Pacuér notpedHOro KoJmyecTBa equHuL 000py10BaHuUs

6. OnpenensieM KOJIM4YECTBO NapTUH JI€Tale 0 KaXIOMY j-My HaMEHOBAHHUIO.
Pacuér Benércs mo dpopmyite (89):
1400 2100 1750
200 300 250
7. Pacuér noTpeOdHOro KoJM4YecTBa €AMHUL 000pYyAOBaHUS MO KaXKJ0H i-il omne-
pauuu npousBoaum no gopmyiie (90) B Tabnuunoit popme (cm. Tadi. 2.15).

8. I[Toctpoenue crangapr-nnana [13Y.

JIJis moCTpOoeHus cTaHaapT-IjiaHa He0OXOIMMO pacCUUTaTh JJIUTEIbLHOCTD OIle-

PAallMOHHOIO LUKJIA KaXIOM MapTuu Jeraned j-ro HammeHoBaHHA (T,,;). Pacuér

npousBoauTcs o popmyie (91) u pesynapraThl cBOAATCS B Tadn. 2.16. Hampumep,
JUTst u3enusi A niepBoi (TOKapHOM) onepanuu

T 200-3,53+15

y.on.l4 = 60-1-8
AHaJOTMYHO PacyET MPOU3BOJUTCS MO BCEM OIEPALUSAM U BCEM j-M HAWMEHO-
BaHUSAM JICTaJIEH.

=1,5 cMeHBI.

Tabmanma 2.16
Pacuér mmTenbHOCTH ONEpallMOHHBIX [IUKJIOB MO KaXKI0H I-i OTlepaluu
Ka)XJ10T0 j-I'0 U3EIUs

JUIMTeIbHOCTD LHUKJIA 00pa0OTKH AeTaJiel j-Io
PacuyéTHble moka3areju HAMMEHOBAHUS 10 KAXKA0M i-i onepanuu, CMeHbl
A b B
Pa3zmep napruu neraneu, mr. 200 300 250
1. TokapHas onepauus 1,5 2,5 1,5
2. @pe3epHas onepanus 1,0 3,0 2,0
3. llmdoBanpHas oneparus 2,5 3.5 4,0
Hroro 7, ,,; 5,0 9,0 7,5

Ha ocHoBanuu pacu€THBIX NaHHBIX TabJ. 2.16 cTpouMm cTaHaapT-IUIaH Mpe-
METHO-3aMKHYTOI'0 Y4YacTKa M OIpPENEISIEM OINEPEKEHUS 3aIlyCKa-BbIITYCKAa MapTU
JIETAJIEN U MPOIOJIKUTEIIBHOCTh TPOU3BOACTBEHHOIO IIMKJIA KOMILIEKTa KaXKI0M map-
Tuu neranei (cM. puc. 2.10).

N3 npuBeIeHHOro mpumepa NpPOJIOHKUTENBHOCTh MPOU3BOJICTBEHHOIO LIMKJIA
COCTaBJIsI€T COOTBETCTBEHHO: 1), 4 = 7,5 eM; T, 5= 9 cm; T, 5 = 9 cM, a obmas npo-
JIOJDKUTEIIBHOCTh  MPOM3BOJICTBEHHOIO  LHKJIA KOMIUIEKTAa [APTUH  JeTallel
T, = 11,5 cm. Bpems omepexeHHs 3aIllyCKa-BbIIIyCKa M3ACIUN j-I0O HAMMEHOBAHUS
MokKa3aHo Ha puc. 2.10, B.

9. CpenHioo BeIMUMHY 33/I€JI0B Ha y4acTke orpezaenseM mo dopmyde (92), mis



paccMaTpuBacMoOro nmpumMepa OHa COCTaBJISACT:

ZA:2OO-7’5 =250 wr.; ZB=3OO-L=450 1IT.; ZB=250-1=375 IIT.
3-2 3-2 3.2

Bennunny He3aBepiI€HHOro MPOU3BOJICTBA orpeenseM mno hopmye (93).

H,,, =250 11,81 =24,6 nopmo-4;  H, ; =450- 14,27

. .

:375.14,24
60

=53,5 Hopmo-u;

H

p.B = 44,5 HopMO-U.

Buapl TpaHCIOPTHBIX CPEACTB JJIsI MEKOIMEPALMOHHOTO U MEKIIEXOBOTO Tepe-
MEILICHUS IeTalel ONpEeaeaOTCs aHamoruyHo kaxk u g O

2.4. IlnanupoBaHue U PACYET MJIOMIAAH YHACTKA
2.4.1. IlnaHupoBKA NMPOU3BOJACTBEHHOI0 YYaCTKA

[InaHupoBKa MPOM3BOACTBEHHOIO ydacTKa (L€xa) — 3TO IUIaH PacHOJOKEHHS
TEXHOJIOTMYECKOI0 000pYyAOBaHUS U padOYMX MECT Ha MPOU3BOJCTBEHHOM IJIOIA/H.
Ha nnane xpome oGopyaoBanusi (pabouyuMx MECT) JIOJKHBI ObITh TaKK€ IMOKa3aHbI:
CTPOUTEIIBHBIE DJIEMEHTHI 3/IaHUSI — CTEHBI, KOJIOHHBI, IBEPHBIE U OKOHHBIE IPOEMBI,
JIPYTHUE DIIEMEHTHI; OCHOBHOW ITPOM3BOJICTBEHHBI WHBEHTAPb — BEPCTAKHU, IUIMTHI,
CKJIaJI0UHbIE IUIOIAAKU g MartepuanoB (MM); muiomanku Juist pa3MeleHusl Mara-
3UHOB JJ1s HakoruieHus neranen (M), xpanenus uncrpymentos (MU), nmpucmnoco6-
et (MII); nnomaaky 1 pa3MeleHus] CTOJIOB Ui IPOBEIEHUST KOHTPOJIs Kaye-
crBa npoaykuuu (KK); mmomanu, HeoOxoaumble Uil MOJBEMHO-TPAHCIIOPTHBIX
CPENCTB — MOCTOBBIX U JIPYTUX KPAHOB, DJIEKTPUUECKUX U IPYTUX TEIEKEK, IIEKTPO-
Kap U poOO’JIEKTpOKap, KOHBEHEPOB Pa3IMYHBIX BUIOB (IIOJIBECHBIX, JICHTOYHBIX,
IUIACTUHYATBIX, PACHPEAEIUTENBHBIX U Ap.); MO, 3aHUMAEMbIE€ CKaTaMU, CKJIU-
3aMH, KeJI00aMH, JTOTKaMHi, COOMPAaEMbIMU U3 CEKL[MI U YCTaHABIMBAEMBIMU C YKJIO-
HoM 1:10—1:15.

Pacnionoxenue oOopynoBaHUS W JAPYTHX 3JIEMEHTOB Ha IPOM3BOACTBEHHOM
IUIOLIAAM 3aBUCUT OT XapakTepa o0padaTbIBaeMbIX JeTalied, rabapuTHBIX pa3MepoOB
000pyI0BaHUsl, BUJIa TPAHCIIOPTHBIX CPEJICTB, YPOBHS MEXaHU3AllMM U aBTOMAaTH3a-
LW, CTENEHU Y4YacTUsl YEJIOBEKAa B INPOU3BOACTBEHHOM IIPOLECCE, MOCTOSAHCTBA U
pa3zHoO00pa3usi HOMEHKJIATYpbl 00pabaThIBaEMBbIX JA€Talel U APyTrux GakTopoB.

[InaHupoOBKa y4acTKa 3aBUCHUT OT KOHCTPYKIIMM IPOU3BOJICTBEHHOIO 3[aHUS U
XapaKkTepa U3roTaBIMBAEMBIX ACTAJICH U U3/EIINN, a TAK)KE OT XapaKTepa U BUJA UC-
[0JIb3YEMOTr0 000pY/I0BaHMsI U TPAHCIIOPTHBIX CPEJICTB.

[Ipu nnaHMpOBKE MOTOYHBIX JUHUN MOTYT OBITH BBIOpaHbI pa3inyHbie (HOPMBI:
npsiMble, KPYrOBble, OBaJbHBIC, 3Ur3arooOpasHeie, V-oOpasneie, [-o0OpasHbie,
[1-o0pa3Hble U npyrue, pacnojaraeémble B10JIb OCU MPOJIETA.

Paboune mecta MOTOYHBIX JIMHMM pacrojiararTcs BIOJIb KOHBEHEpa C OJHOMI
WIH C IBYX CTOpOH (puc. 2.11).

[Ipu mnanuposke YCC, I13Y paboune mecta, CTAHKM MOTYT OBITh PacHoJIOXKe






= 3 g o Ilepuonx yepenoBaHus, AHeH, CMeH
g g 2 S | 3
E CE Q:; 5 é q% g R!tep.j =3 AHS Ruep.j =3 AHSA Ruep.j =3 AHSA Ruep.j =3 AH
S 3 3 gE gz
= el = 3 = cE:
> o ~ O a O &
A 5,0 0 5,0
B 9,0 0 9,0
B 7% 0 7,5
Yea Ne ome- | Ne pad
T, on.ij CMeH
0003H pauum | mecra
B 4 3 v
11
A,b 2,5;3.,5 3 &
11
A,Bb,B 1;3;2 2 Il
b
A,b,B | 1,5;2,5;1,5 1 i
Yea Tyoms CMEH Omnep. | Omnep.
0003H. BbIII. 3aIl.
A 5,0 0 7,5
b 9,0 2,5 11,5
B 7,5 0 9,0

Puc. 2.10. Lukmnooit rpaduk mpeIMeTHO-3aMKHYTOTO y4acTKa:
m— — 00pabOTKa JIETAIIH;
sssses — pOJEKUBAHUE AETAIM B 0KUJIAHUM BBICBOOOXK/ICHUS CTAHKA;
— 3aBUCUMOCTb MEXKIY CMEKHBIMU OIlEPALUSAMU



HbI TapajUieNIbHO Tpacce JIBHXKEHUS TPAHCIOPTHBIX CPEJICTB B OJMH, JBa WU
OoJiee psAlIOB, BAOJIb WM MO yIJIOM K ocu nponéra. [Ipu atom HEoOX0AUMO HCXO-
JIUTh U3 TPeOOBaHUN OCHOBHBIX MPHUHIIMIIOB MPOU3BOJICTBEHHBIX MPOIIECCOB — MaK-
CUMaJILHOTO 00€CTeYeHUsI MPSIMOTOYHOCTH U HEMPEPBIBHOCTH, YTO 00eCTIeUrBACTCSA
pacroyokeHrueM 00opyAoBaHus (pabounx MECT) B MOPSAKE IMOCIEI0BATEILHOCTH
TEXHOJIOTUYECKUX omnepanuii. Besyeckn uzberaTb BO3BpATHBIX M MEPEKpPEIIUBAIO-
HIMXCS MAPUIPYTOB ABUKEHUS U3JICIUIN WIH JETaNeH.

[Ipu pazpabortke mnanupoBku yuactka (OHITJI, O, MHILI, MIITUI, YCC,
[13Y) ucnonb3yrorcs ycioBHbIe 0003HaueHus (tabmn. 2.17), rabapuTHbIE pa3Mepbl
000pyI0BaHUs, TPAHCIIOPTHBIX CPEACTB (YyKa3bIBAIOTCS B TaOJMIlE MCXOMHBIX JaH-

HBIX).
Tadmuna 2.17
VY cnoBHBIE 0003HAYECHUA
YciaoBHoe YciaoBHoe
O0BeKT O0BeKT
0003HaAUYeHHE o003HaAUYeHHEe
[Ipoe3n
CrpoutesibHbIEe 3JIEMEHTHI
KanuranpHas | A Kononna me- ——
CTEHa ?/ Yy o4 ! TaJuIn4ecKas - -
Crutonruas re- Kononna xeine-
peropojka 300€TOHHAas
OctexiéHHas JIrok
HeperopoaKa i r_ 1
Ileperoponka ¢ Tonnens, kKanan 1500
CETKOM (c oT™MeTKOM
o YPOBHSI 110J1Q)

Merammmueckas
Ieperopojika Ha
Kapkace

TexHoJsiornyeckoe 060py/a0BaHue

Bopora, nBepp
JBYIOJIbHAS

TokapHo-
PEBOJIbBEPHBIN
CTaHOK




['panunua nexa,

ToxapHbIil MHO-

y4acTka rOpE3LI0BBIN aB- TA
TOMAT O
ITponomxenue tabdmn. 2.17
YciaoBHoe YciaoBHoe
O0BeKT O0BeKT
0003HaUYeHHE 0003HaAUYeHUEe
TokapHbIi 1O- [nuuenuudgo- _I

JlyaBTOMAT Bep- BAJIbHBIN CTaHOK IcC
TUKIbHBIN O

BeprukanbHo- ['opuszoHTaNIBHO-
CBEPJIUJIbHBIN dbpe3epHbIii cTa-
CTaHOK HOK

HacronbHo- [[Inono4HO-
CBEPJIUJIbHBIN dbpesepHbIii cTa-
CTaHOK HOK

Pannanbno- Kpyrnonuudo-
CBEPJIMJIbHBIN BAJIbHBIN CTaHOK
CTaHOK

BeprukanbHo- [Tnockonuudo-

bpesepHbIii cTa-
HOK

BaJIbHBIN CTAHOK

Pactounbil cTa-
HOK

Pe3p0onuindo-
BAJIBHBIN CTAHOK

['opuszoHTaNIBHO-
CBEPJIUJIbHBIN
CTaHOK

0|Et| oE] o# ,O\ og|| ©

BeprukansHo-
MPOTSHKHOU CTa-
HOK

o= o | ol o] &P & e




I'opuzoHTasIBHO- IIpecc
IIPOTSDKHOU CTa- I1
HOK O O
[Tponomxenue tadmn. 2.17
YciaoBHoe YciaoBHoe
O0bekT O0bekT
0003HAYEeHHE 0003HaUYeHuUe
O06opynoBanue O6opynoBanue
JUJISL OPUEHTUPO- JUJISL XOJIOJTHOM, '
BAHHOM PE3KHU YIBTPa3ByKOBOM o O
MarepuaioB U J1a3epHOMN
CBapKu
O6opynoBanue Tepmuueckas
JUTSL CKpanoupo- neyb L@
BaHUS U JIOMKHU
MJIaCTUH
O6opynoBanue O6opynoBanue
JUTSI IPOMBIBKU TUTSI TIAKHU
IUTACTHH, HAHECe- I
HUS U yJlaJIeHUS o
dboTopesucra
O6opynoBaHue O6opynoBanue
O —
JUTSL CYIITKH T1J1a- 1utst COOPKU TIO- O —
CTUH JyHpOBOJIHUKO- —

BBIX PUOOPOB

TokapHo- O6opynoBanue
BUHTOPE3HBIN JUISl XUMUYe-
CTaHOK CKOH U 3JIEKTPO-
XAMUYECKOU O L
OUYHCTKH I10-
BEPXHOCTH ILjI1a-
CTHH
OGopynoBanue CpencrtBa u3zme-
HaIbUICHUS U pUTEIbHBIE IS
BBIpaIIMBaHUS MeXKOTepaIioH-
MJIEHOK HOT'O BBIXOJHOTO

-
5CD
o
|_|o
B
-
&

KOHTPOJIS U3]1e-
JIAW 3JIEKTPOH-
HOW TEXHUKH




O6opynoBanue
JUISL BJIEKTPO-
KOHTAKTHOM
CBapKu, B TOM

TexHosornuec-
Koe 00opya0Ba-
HUE, CYIIECT-

BYIOIIEE B IIEXE,

)

YUCJIE TEPMO- O HeTepecTaBlisie-
KOMIIPECCHOHHOMN MoOe
[Tponomxenue tadn. 2.17
YcaoBHoe YciaoBHoe
O0bekT O0bekT
0003HAYeHHE 0003HAYEHHE
Pazmérounas Kpan noBopot-
JINTA PI1 HBIH y KOJIOHHBI
KonTponbHas Ponpranr onu-
IJIUTa KII HapHBIN O O
Bepcrak Ckar, cKkiu3
5 3

KonTtposnbHbi [InacTuHYaTHIN 4 _
CTOJ O KC TPAHCIIOPTED
PesepBHOE Me- [ToaBecHou >

CTO 1oJ1 000pYy-
JIOBaHUE

PM

[EITHON KOHBEMU-
p

[Tonbém u cryck

IHoabéMHoO-TpaHCIOPTHOE IIOJIBECHOTO : = :
odopynoBaHue LEIMHOT0 KOH-
Beuepa
DIIEKTPUUYECKUN MoHnopensc ¢
. 1 e
MOCTOBOM KpaH — ITHEBMAaTHUYEC O

KHUM IIOJbEMHHU-
KOM




MoHopeinsc ¢ Tapa T
Tenbpepom —1 =
Kpan-6anka DIJIEKTPOUHCTPY-

D=

omnopHas MEHT Ha MOHO-
penbce

Kpan-6ayka L— —_———

[IOJIBECHAS _—— -
Oxonuanwue t1ad. 2.17

YciaoBHoe YciaoBHoe
O0BeKT O0BeKT
o0003HaAUYeHHE o003HaAUYeHHE

IHoaBoa NpPOMBINIJIEHHBIX KHIKOCTEI,

ra3oB ¥ JHEProHOCHUTeJIeH

To ke, 3 at™

IlonBon xomo-
HOU BOJIBI

O

[TonBox smyib-
cuu

IloaBon xomon-
HOM BOJBI C OT-
BOJIOM B KaHa-
JIM3AIUI0

[TonBox macna
(cynbdo-
dpezona)

IToxBoa xomo.-
HOM BOJIBI C pa-
KOBHMHOM Ha
CTCHE

IloxBso raza

To ke, x0m01-
HOM U ropsiyeu
BOJIbI

MecTHBIN BEH-
TUJIALIAOHHEBIN
0TCOC

[TonBox mapa

> (4 d ¢

IlonBson crerr.
TOKOB

CnuB otpabo-
TAaHHOM OXJIaXK-
JTAroIeH KU I-
KOCTH

MectHOE OCBe-
[eHUE

JAN
©
®
N\
©
Y
1




IloxBon cxkaro-
ro Bo3ayxa

6 at™M

[TnanupoBka BeImoNHsAETC B MacmTabe 1:100 ¢ coOmromeHneM TOMyCTUMBIX
pacCTOSTHUN MEXAy CTaHKaMH W CTPOUTEIBHBIMU JJIEMEHTAMH, MEXKIY CTaHKAMHU B
3aBUCHMOCTH OT WX pacrnosiokenus (tadmn. 2.18, puc. 2.11). KenarenbHo Bo37e rada-
PUTHOTO KOHTYpa 00OpYAOBAaHMS U JPYTUX AJIEMEHTOB yKa3aTh YCIOBHBIMU 00O03HA-
YEHUSIMU MECTa IMOJBOJAKH SHEPTOHOCUTEIICH: BOJIbI, CXKATOTO BO3yXa, dJEKTPOIHEP-
THH u T.JI.
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Puc. 2.11. IlnmanupoBka y4acTka MexaHOOOpaOaTHIBAIOIIETO IIeXa:
I — crena; 2 — okHa; 3 — KOJOHHBI; 4 — MECTHOE OCBEILICHUE; 5 — XOJIOJHAS ¥ TOops4Yas BOJA; 6 — IMOJBOJ 3MYJIbCUU; 7 — ITOABO
CKaToro Bo3jayxa; 8 — o0opynoBanue; 9 — rmuractuH4YaThil koHBelep; 10 — noaBecHoi koHBelep; 11 — neHTouHbI KOHBEHED;

12 — Bepcraky; 13 — paboune mecra; 14 — Tpacca; 15 — anekTpokapsel; 16 — KOHTPOJIBHBIN CTOJI;

OykBeHHbIE 0003HaUeHUs — Tab. 2.18




Tabmuua 2.18
MuHuManbHbIE paCCTOSHUS MEXKIY CTaHKaMu (pabo4YrMH MECTAMM )
Y DJIEMEHTAaMU KOHCTPYKLMM 31aHUMN

& Paccrosinue, MM
Onucanue 5 E A A -
S £ | MEJKHX | CPeIHHX | KPYMHBIX
O ¥ | craHkoB | CTAHKOB | CTAHKOB
1. Mexny cTaHKamMH BJIOJb JUHHUM UX a 700 900 1500
pacnoJiokeHust 1o PpoHTY
2. Mexny nepeaHed W 3aJHe cTopo-| O 1300 1500 2000
HAaMU CTAHKOB, Pa3MEILIEHHBIX B 3aThl-
JIOK
3. Mexny JIeHTOU KOHBEMEpAa U CTEHOW | B 500 700 900
WM IPYTO¥ KOHCTPYKLHEH 30aHUs
4. Mexay OOKOBOM WM TBUIBHOM CTO-| T 700 800 900
pOHOI CTaHKa M CTEHOW (KOJIOHHOM)
3IaHUS
5. Mexny nepeaHe CTOPOHOM CTaHka | I 2000 2500 3000
U CTEHOM (KOJIOHHOI) 31aHus
6. Mexay OOKOBOHM WJIM TBUIBHOW CTO- | € 400 450 500
POHOM CTaHKA M JICHTOM KOHBEHepa
7. lllupuna Tpaccel K 1200 1300 1500
8. Mexay cTaHKaMH Py YCTAaHOBKE UX | 3 700 800 900
ThUIbHBIMU CTOPOHAMH
9. Mexny AByMs CTaHKaMH, OOCITYXH- | H 700 800 900
BAa€MbIMHU OJIHUM PabOunM

[InaHupOBKa NOTOYHBIX JIMHHUM, YYaCTKOB CEPUMUHON COOPKH, IPEAMETHO-3AMK-
HYTBIX YYaCTKOB OOBIYHO COYETAETCS C BBIOOPOM CPEJICTB MEXKOIMEPAIIMIOHHOTO
Tpancniopta. OHa OJKHA OTBEYATh MPUHLUMNY MPSIMOTOYHOCTH, T.€. MPEIYyCMATPU-
BaTh BO3MOXKHOCTh MEpelauu JIeTalled MEXy CTaHKaMU, COOPOUYHBIX €AUHUI] MEXTY
pabounMM MeCTaMU MO KpaTyaillieMy PacCTOSHUIO ¢ HAMMEHBIIMMU 3aTpaTaMU Bpe-
MEHH 1 HAUMEHBIIHNM UCIOJIb30BAHUEM ITPOU3BOICTBEHHOM IIJIOIIA/IHN.

B kypcoBoii pabore HEOOXOIMMO BBINMOJIHUTH IUIAHUPOBKY MOTOYHOW JIMHHUH
unn YCC, I13Y ¢ 4éTko o4epuUeHHBIMU I'PAHUIIAMU.

Hanpasnenue nBuXeHHs AeTalied Wid WU3LEIUU MO ONepauusM TEXHOJOruye-
CKOI'0 Mpolecca IOHKHO ObITh MTOKA3aHO CTPEIKAMH.

O6mast ¢hopma ydacTka, OTBEIEHHOTO MJIsi PACIOIOXKEHUS OOOPYIOBaHUS C
BKJIIOYEHHUEM BCIIOMOTATEIbHBIX MOMELIEHUM, NO0KHA OBbITh NpsMoyrojibHoi. Ha
iaHe o0s3aTeIbHO MOKA3bIBAIOT MPOXOJbl, UIMHY W IIHPUHY TPAHCHOPTHBIX
CpeACTB (€ciau MPUMEHSIETCS KOHBEMEp), rpaHullbl y4acTKa, IPOXOAbl, MPOE3/bl, -
HY ¥ IIUPUHY y4acTKa.



2.4.2. PacuéT mpou3BOACTBEHHON IJIOMIAIN YYACTKA

[IpousBoacTBEHHAs IUIONIAlb ydacTKa (Lexa), 3aHMMaeMasi MOTOYHON JIMHUEH,
YCC, I13VY, BkiIt0YaeT HEMOCPEACTBEHHYIO IJIOMIA b, 3aHUMAEMYI0 000pYy0BaAHUEM
UCXOJI1 U3 ero radapuTHBIX pa3MepoB, U JOMOJHUTEIbHYIO IUIONIA/lb, 3aHUMAEMYIO
MPOXOJIaMH M BCIIOMOTATEIbHBIM OOOPYIOBAHUEM W XO3SIMCTBEHHBIM HMHBEHTapEM
(ycrpoiictBamu UITY, marasunamu mjisi XpaHeHUSI HHCTPYMEHTOB, MTPUCTIOCOOICHHI,
JeTanei (3a/1e710B), 3aHATYI0 TpHOOpaMu 1Jisi KOHTPOJIS KaueCcTBa MPOAYKIIUH H JIp. ).

Omnpenensiercs pa3Mep NPOU3BOJACTBEHHOM IUIOLIAJM HA OCHOBE TEXHOJIOTHMYeE-
CKOM TUTAHUPOBKH O0OPYAOBAHHS M PaOOUYMX MECT U UCXOHS U3 TabapUTHBIX pa3me-
poB 000pyAOBaHUS (pabOYMX MECT), KOJUYECTBA €AMHUI] 000pYAOBaHUS U KO3PPu-
LIMEHTA, YYUTHIBAIOLIEIO JOMOJHUTEIBHYIO TUIOLIa/lb, 3aHUMAEMYIO0 000pYyI0BAHHEM
(pabounmu MecTamu).

[locne ompenenenust 1oOMAAM, 3aHUMAaeMON OOOpPYIOBAHHMEM, OIpPEHEINIIETCS
IIOLIAAb, 3aHMMaeMasi TPAHCIOPTHBIMU CPEJCTBAMU HEMPEPHIBHOIO JEHCTBUA (Kak
pou3BeJeHue padboyell JIMHbBI KOHBEHEepa Ha LIMPUHY), WK IUIOIIAb TPACChI IS
TPAHCHOPTHBIX CPEACTB MPEPHIBHOTO NEUCTBUS (KaK MPOU3BEICHUE JJIMHBI TPACCHI
Ha [IUPUHY).

Pacuér npou3BOACTBEHHON IJIOMIAM YYacTKa, 3aHUMAEMON TEXHOJIOTUYECKUM
o0opynoBaHueM (pabOYUMU MECTaMH) U TPAHCIIOPTHBIMU CPEJICTBAMH, TPOU3BOIUT-
csi B TabnmuHo# popme (Tadi. 2.19).

KoadhdumnmenT ycranaBnuBaeTcss Ha eIMHUAIYY 000pyAOBaHMs, pabdo4yero Mecra,
TPAHCTIOPTHOTO CPEICTBA HEMPEPHIBHOTO JACUCTBUS UCXOIS U3 TA0APUTHBIX Pa3MEpOB
(IyIMHA HA MIUPUHY) U BKJIKOYAET BCIO JOMOJHUTENIBHYIO IO b (IpUII. 2).

[locne ompeneneHus pasmepa MPOU3BOJCTBEHHOM IUIOLIAAM y4yacTKa BbIOMpa-
I0TCSI JUIMHA U IIUPUHA €ro, MPU 3TOM YYUTHIBAETCS, UTO IIMPUHA MTPOJIETOB B LIexe 9,
12 v 15 M 1 mar koJIoHH 6 M. 3aTeM MPOU3BOAUTCS OKOHYATENIbHAS pPACCTAaHOBKA
000pyI0BaHUs C YUETOM COOIIOAEHUS HOPM U YCIIOBUM, yKa3aHHbIX B Ta0J. 2.18.

[InanupoBKa yyacTKa CUMTAETCS BBIIOJHEHHON NMPAaBUIBLHO, €CIU YAOBIETBOPS-
€TCsl YCIIOBUE

KZ
§<3C,.f (94)
i=1

rae S — miomaas yyactka, MojydyeHHas 0 pe3yjbTaTaM TEXHOJOTMYECKOW IJIaHU-
2
POBKH, M
— KOJIMYECTBO I-U IPYIIIbI CTAHKOB HA y4YacTKe, WIT.;

@

np.i
- 2
f; — yAenbHas IUIO0IIAb Ha OJIMH CTAHOK i-i TPYIIbl 000pYI0BAaHUS, M /IIT.;

K, — KOIM4eCcTBO IpyIIl CTAHKOB, LIT.

ITocne ompeneneHus TPOW3BOJACTBCHHOM IUIOIMIAAN ONPEACISICTCS BCIIOMOTa-
TeJIbHAas IUIONIAb, 3aHMMaeMasi HACTPOUIIUKAMU WHCTPYMEHTA, COOPIIMKAMH IPH-
CHIOCOOJICHHH, KJIaJJOBBIMH, OBITOBEIMU M aIMUHUCTPATUBHBIMH ITIOMEIIEHUSMU; OHA,
Kak rpaBuiio, coctaBisieT 30-45% ot nmpousBoicTBeHHOM 101anu (Tadn. 2.20).



Pacuér nmpou3BOACTBEHHOM IUIOIIAIHA

Tabnuua 2.19

se| B R
E’E EZ 3| 82 =
HauMmenoBaHue Moaeanb T'abapur- é S & E E’ % E’( ‘E@
o0opy0BaHus (Mapka) | TOI¢ PasME g S| E = =| g8 5
pom | EEE | EEZ) 25
= = = 2 E S g_ " &
258 | 2S2 |28 E
1. TokapHO-BUHTO- 1K62 2812x1168 Jf 3,5 11,96
PE3HBIN CTAHOK
2. YHUBepcaabHO- 6MS83II | 1600x1400 1 3,5 7,84
dbpes3epHbIl CTAaHOK
3. llmdoBanbHbBIH 3A110B 1880%x2025 2 3,5 26,25
CTaHOK
DIIEKTpOKap WU 211201 Tpacca 1 1 40,00
KOHBEWEp 40000x1000
HToro X 86,45
Tabmuma 2.20

Pacuér o6mieit miomaam, 3aHUMaeMOl y4aCTKOM

Buja niromaau

HUcTounuk

UJIM METOAMKA pacuyéra

Inomaas () M’

1. [IpousBoacTBEHHAs Cwm. Tabun. 2.19 +
1011 /1b
2. BcniomorarenbHast [Tpuaumaem 30% &
IJI011a]Tb OT IIPOU3BOACTBEHHOM

Hroro Y




2.4.3. O0ocHOBaHHE BHIOOpA THIIA 3IaAHUSA

Tunel, KOHCTPYKIMHU U pa3Mepbl 3JaHUN JIJI1 MEXaHOOOpadaThIBAIOUIUX LIEXOB
BBIOMPAIOTCS B 3aBUCUMOCTH OT CJIEIYIOIIUX (PaKTOPOB:

— Xapakrtepa M pa3Mepa 00ObEKTOB IPOU3BOJICTBA, 00bEMOB MPOU3BOACTBEHHOMN
IporpaMMBbl, XapakTepa MPOU3BOJCTBEHHOTO MpoIlecca U MPUMEHSEMOro 00opyio-
BAHUS;

— TUIIOB, Pa3MEPOB U IPy30MOIBEMHOCTH TPAHCIIOPTHBIX CPEJICTB;

— TpeOoBaHUH, MPEABIBISIEMbIX B OTHOILIEHUU OCBEILEHUS, OTOIUICHUS U BEH-
TUJISALIN;

— y4€Ta BO3MOKHOCTHU JAJIbHEHUILIEr0 paCUIMPEHUS 30aHUS;

— poJa MPUMEHSAEMOI'0 CTPOUTEILHOTO MaTepHaIa.

[Ipou3BoACTBEHHBIE 3/1aHUA JJII MEXAHMUYECKOW 00pabOTKH AeTalield U COOpKH
U3JIETUI MOTYT OBITh OJTHOATAKHBIMU U MHOTO3TaKHBIMHU.

[Ipenmy1iecTBEHHO 3[jaHuUs AJIs [IEXOB MEXAaHUYECKOW 00pabOTKHU CTPOSIT OJIHO-
ATa)XHbIE, TAK KaK IPU 3TOM IPOU3BOJCTBE IMPUMEHSIOTCS CPABHUTEIBHO TSKEIOE
000OpyI0OBaHUE U caMa MPOIYKLHSI MOKET OBbITh TSDKEION M 3HAYMTEIBHOM MO rada-
putam. OJHAKO B TeX CIy4asix, KOIJa 3TO BO3MOXKHO IO XapakTepy M3roTaBIMBac-
MBIX U3JENUl (M37enus JErKUe U MEJKUE) U IPUMEHAEMOMY 000pYOBaHMIO, LieJie-
CO00pa3HO UCIONIb30BaTh U MHOTO3TAXKHBIE 3/1aHUS (IBYX-UETHIPEXITAKHBIE).

IIpon3BOACTBEHHBIE 31aHUS CTPOATCS U3 HECKOJIBKMX IapaUIeNIbHBIX OJHOTHII-
HBIX MPOJETOB, 00pa3yeMbIX psAJaMH KOJOHH — METaUIMYECKUX WM )KeJIe300€TOH-
HbIX. DopMa 37aHMs TOJKHA OBITH IPOCTOM, B BUAE MPSIMOYTOJIbHUKA (MJIM KBajpa-
Ta).

OO01uMe pasmepbl U IJIOMAAU LEXOB ONMPENEISIIOT Ha OCHOBE IUIAHUPOBKH 000-
pynoBanus. Kaxaplii mpos€T mexa XapakTepU3yeTcs OCHOBHBIMHU pa3MepamMy — IIH-
PUHOM mpoJieTa L ¥ maroM KOJIOHH f, UiId, MUHAY€, CETKOU KOJIOHH LX?.

Hlupuna nponéra onpenenseTcss Ha OCHOBaHUM IUIAHUPOBKU OOOpYOBaHUS B
3aBUCUMOCTH OT Pa3MepoB o0pabaThiBaeMbIX JeTalied, IpUMEHsIeMOro o00pyaI0Ba-
HUS U cpelicTB TpaHcnopTa. Haubosee yacto mupuHa nposiéta NpUHUMAETCsl paBHOU
9,12, 15, 18, 24 m. JlninHa niposéra 3aBUCUT OT MPOU3BOJICTBEHHOM U BCIIOMOIaTelb-
HOM IUJIOILLAJIH.

[ITaroM KOJIOHH Ha3bIBAETCS PACCTOSHUE MEXKIY OCAMM JIBYX KOJIOHH B HaIlpaB-
JIEHWW IPOJOJIBHOM ocH Ipoii€ra. Kak nmpaBuio, mar KOJIOHH IpuHUMaeTcs 6 M, MO-
KeT OBITh 12 M.

CreHbl 31aHUN MOTYT OBITh MAHEJIBHBIMU — C BbICOTOM nanenu 1,2 u 1,8 M win
KUPIIMYHBIME — 3aHHi HeGOIbIIoro 066ma (10 5000 ).

BricoTa 3qaHus onpenensercs UCXoas U3 pa3MEPOB U3rOTaBIMBAEMBIX U3IEIUH,
rabapUTHBIX pa3MepoB 000PYAOBaHNUS, KOHCTPYKIMI MOCTOBBIX KPAHOB, a TaKXke ca-
HUTapHO-TUTHeHnYecKkux TpeboBanuil. Camasi Maiiasi BbICOTa MIPOJIETA MEXAHUYECKO-
ro 11eXa, OCHAIIEHHOr0O MOCTOBBIM KpaHOM, 6,15 M, 0€3 MCIOiIb30BaHUSI MOCTOBBIX
KpaHoB 4 M. [1y11 cOOpOUHBIX [IEXOB MUHUMAJIbHAS BBICOTA 3[aHUS 3 M.



2.5. Pacyért mouHoCcTH, OTPEOIeMOi 000pYA0OBaAHHEM
U TPAHCHOPTHBIMHU CPeJACTBAMH

Pacuér ycranosiennonn momuoctu (P,.,), IOTpedisIeMOl BCEMH BUIAaMU 000-
pyAOBaHus1, IPOU3BOJUTCS B TaOIM4HOU Popme (Tadm. 2.21).

Tabnuua 2.21

Pacuér ycTaHOBIE€HHOI MOILIHOCTH, MOTPedIIsieMoit 000py1I0BaHUEM

YcraHoBJIeHHAsI MOIII-
Mogaeas | Koi-Bo
HaumeHoBaHue 000py1oBaHust HOCTb, KBT
(mapka) | exMHUIL
e[IMHUIbl | IPUHATOTO
1. TokapHO-BUHTOPE3HBIN CTAHOK 1K62 11,0 11,0
2. YHuBepcanbHO-(ppe3epHbIN 6ME3III 11,0 11,0
CTaHOK
3. lllindoBanbHbIN CTAHOK 3A110B 2 2.9 4.4
DJIEKTPOKAp WM KOHBEHUEP OI1201 1 3,5 3,5
HTroro 13 29,9

2.6. PacuéTt crouMOCTH H aMOPTHU3ALUM OCHOBHBIX
NPOM3BO/JACTBEHHBIX (POHI0B

OCHOBHBIMHM TIPOU3BOJICTBEHHBIMH (DOHJIAMH HA3BIBAIOTCS CPEACTBA TPyaa, KO-
TOpPBIE YYaCTBYIOT C MPOW3BOJCTBE IIUTEIBHBIA MEPHO BPEMEHHU, COXPAHSSI CBOIO
HATypaJbHO-BEIICCTBEHHYIO (DOPMY, W MOCTOSHHO TIEPEHOCSAT CBOIO CTOMMOCTH HA
U3TOTABIMBAEMYIO TTPOTYKIIUIO YaCTSIMH 110 Mepe CHaImuBaHusa. K HUM OTHOCATCS:

— 3JaHHe, 3aHMMaeMOe 0/ OCHOBHOE M BCTIOMOTATEIbHOE TPOU3BOACTBO;

— TEeXHOJIOTUYecKoe 000pyAoBaHNE M pabovre MaIIMHBI, C TTOMOIIBIO KOTOPHIX
U3MEHSIOTCS (popMa U CBOICTBA MPEAMETOB TPY/IQ;

— JHepreTudeckoe 006opyaoBanue (TpaHCHOPMATOPHI, IEKTPOMOTOPHI | T.11.);

— TPaHCIOPTHBIE CpEACTBa [JIi BCEX BHAOB (aBTOMOOWIIH, SJIEKTPOKAPHI,
KOHBEUEphI, KpaHbl BCEX BUJOB U T.I1.);

— W3MEPUTEIBHBIC U PETYIHUPYIONMe MPUOOPHI U yCTPOIMCTBA, MpeTHA3HAUCH-
HBIC JIJIST U3MEPEHUS, PETYIUPOBAHUS U KOHTPOJISI PA3IMYHBIX MTapaMETPOB U3ICINN;

— JIOPOTOCTOSIIIIMN MHCTPYMEHT M MPUCIOCOOJICHHSI CO CPOKOM CIIyObI OoJiee

roaa u crouMocTtblo cBbime 1000 y.e.

— NIPOU3BOJCTBEHHBIM M XO35AWCTBEHHbI HHBEHTaph (BEPCTaKH, KOHBEHEPHI,
MpeIMEThl MPOTUBOINOKAPHOTO HA3HAYEHHS) CO CPOKOM CITy>KObI 00Jiee 0JTHOTO roaa
u crouMocThio cBbiie 1000 y.e. 3a enuHULLy;

— IpOYHUE HEYUYTEHHBIE OCHOBHBIE MPOU3BOJICTBEHHbIE (DOH/IBI.



2.6.1. Pacuér cTouMOCTH 31aHMS1, 3AHMMAEMOI0 NMPOM3BOJACTBEHHBIM
YYaCTKOM

Pacuér cTomMocTH 3MaHUS TPOU3BOAUTCS HMCXOAA U3 OOIIeH TUIOImaIu

N 2
(cm. Tab6un. 2.20), 3aHUMaeMoOil y4acTKoM, U ctoumocT | M~ momaau (npui. 3). Pac-
4E€T pEKOMEHIyeTCsl IPOBOJUTH B TaOJIMUYHOM popme (Tadi. 2.22).

Pacuér ctoumocTu 31aHusA, 3aHUMAEMOTO YYaCTKOM,

U aMOPTHU3alIUOHHBIX OTYMCIICHUMN

Tabnuua 2.22

Croun- | Hopma | Cymma amop-
CroumMmocTthb ILnomanmb,
J1eMeHTbI 2 MOCTb aMop- | TH3AIMOHHBIX
. 1 M~ 3na- 3aHMMaemMasi .
pacuérta 2 2 | 3MaHMA, | TH3a- | OTYMCJIEHMIA,
HHS, y.e./M~ | 31aHHEM, M o
y.e. unu, % y.e.
1. ITpou3s- 170 86,45 14696,5 2,7 396,80
BOJICTBCHHAs
IJIOIIA b
2. Bcomo- 250 38,55 9637,5 3,1 298,76
ratejabHas
IO b
Hroro 125 24334 695,56

2.6.2. Pacuér 3aTpaT Ha 000pyA0BaHHEe U TPAHCIIOPTHBIE CPEACTBA

Pacuér 3arpar Ha TpaHCIOPTHBIE CPEACTBA U TEXHOJIOTMYECKOE 00OpYAOBaHUE
MIPOU3BOJIUTCSI UCXOJISI U3 ONMTOBOM IIEHBI €UHUIIBI TPAHCIIOPTHOTO CPEJICTBA U KOJIHU-
YecTBa E€IUHMI] TPAHCHOPTHBIX CPEACTB W O00OpYJAOBaHUS JAHHOW MOJEIU
(cm. Tabu. 2.3-2.5, 2.7 u puc. 2.3).

[lenb! Ha 060pyIOBaHKE MPUHUMAIOTCS M0 MpeiickypanTaMm. K nperckypaHTHOM
1eHe JTI00aBIISIOTCS 3aTpaThl HA YIAKOBKY, TPAHCIIOPTUPOBKY, MOHTAX M IyCKOHAsa-
JIOYHbIE paboThI (3TH 3aTpaThl MOKHO MPUHATH paBHBIMU 10-15% oT Hens1 060py0-
BaHus). Pacu€Tr pexomenmyercs mpoBoIUTh B TaOimuHOM dopme (Tadu. 2.23).



Tabnuua 2.23
Pacuér crouMocTy TpaHCHOPTHOTO U TEXHOJIOTUYECKOTO 000pyA0BaHUs

L= om OnrtoBas S
S ES 2] ena o 5 9, =L
$53 2 227 E . K
5 S o v ~ e 2 865 = = P
L = =y L R = -
o A —_ ) = 2 2 o= e S < S =
v & 2 S = e > S a8 L 5 2 2=
= 9 = < = 8 = . e = o 5 5 = - =
=Q = = = = 2 3 Y’ -2 g S| a| =8
s 2 2 = SZE| > | o s ETE8 2 | €5
ccE S |Feg £ |5 |28 g 2| 25
= C v = = L AS ~2 8 = =)
VO Z oz = e X K= = = =B 2 2 S ¥ < ® =
:{: s |#2zg| E|E |E2%5/£3: £ %°
= 5 = = = 25| E = |EESIEEE & B
S5 E s S8 & = 2l lsaxlssi S > 2
= o = Z o ) E SRR | & O =

1. Tokapno- 1K62 1 3320 | 3320 332 3652 | 14,0 | 511,2

BUHTOPE3-

HBIN CTAaHOK

2. YuuBep- 6MR&3 1 10800 | 10800 | 1080 11880 | 10,1 | 1200,4

CaJIbHO- I

bpesepHbIiii

CTaHOK

3. lnudo- 3A110 2 10800 | 21600 | 2160 | 23760 | 16,1 |3825,4

BaJILHBINA B

CTaHOK

Qnexktpokap | II1201 1 3800 | 3800 380 4180 |[15,2| 635,0

WJIN KOHBEU-

cp

HToro 5 39520 | 3952 | 43472 6172

IIpumeyanue. Pacy€r cTOMMOCTH KOHBENEpa MPOU3BOAUTCSA UCXOMAS U3 €ro pa-
Ooyell JIMHBI W CTOMMOCTHM OJIHOTO TOTFOHHOTO MeTpa MpOJIETHOM YacTu
(cm. mpuit. 5).

2.6.3. Pacuér 3aTpaT Ha JHepreTuyeckoe 000pPya10BaHuUE

3aTrpaTsl Ha CHJIOBOE JHEPreTHUYECKOE O0OpyAOBaHHE (DIEKTPOrEHEPaTOPBI,
AIIEKTPUUECKHE KaOeH, TPaHC(POPMATOPBI ANEKTPUUECKUE U JIP.), €r0 MOHTAX, yma-
KOBKY M TPaHCIOPTUPOBKY MpPH YKPYINHEHHBIX pacu€rax ONpPEnessiioTCs UCXOMs U3
HopMmaTuBa 45 y.e. Ha 1 kBT yCTaHOBIIEHHON MOIIIHOCTH TEXHOJIOTMYECKOIO U TPAHC-
NOPTHOTO 000pyI0BaHus (cM. Tabi. 2.21).



2.6.4. Pacuér 3aTpaTr Ha KOMILIEKT JOPOrOCTOSIIICH OCHACTKH,
YCIIO u uHCTpYMEHTA

3aTpaThl Ha JOpOrocTosnyo ocHacTKy, Y CIIO, nuncTpyMeHT (epBOHAYAIbHBIM
¢onn) npuHumarorcs B pazmepe 10% ot 0anaHCOBOM CTOMMOCTH TEXHOJIOTHYECKOIO
obopynoBanus (cM. Tabm. 2.23).

2.6.5. Pacuér 3aTpaT Ha M3MEpPUTEJIbHbIC H PeryJUPYIOLIUe IPUOOPHLI

[Ipu opranmzanum MeXaHHYECKOW OOpabOTKH aeTanell MPUMEHSIETCS MHOTO
Pa3INYHON M3MEPUTEIBHON TEXHUKH, PETYJIHPYIOMNUX YCTPOUCTB U CUCTEM KOHTPO-
JIS1 32 COCTOSIHMEM PEXYILEro HHCTpyMEeHTa. B KaXJI0M OTAEIbHOM Cily4yae BblOMpa-
eTcsl HeoOX0oAuMasi HOMEHKJIATypa U B COOTBETCTBUHU C MPEHCKYPAHTOM OINPEIEIISIET-
ca €€ onToBas LieHA. B yKpyNMHEHHBIX pacy€rax 3aTparbl HA OTU BUIBI OCHAIICHUS
npuHuMaiorcas B pasmepe  1,5-2,0% or onroBodM 1ieHBl  000pYIOBaHMUS
(cm. Tabu. 2.23).

2.6.6. PacuéT 3aTpaT Ha NPOU3BOACTBEHHbII
U X03S1iICTBEHHbI HHBECHTAPDb

3aTpaThl Ha POU3BOJICTBEHHBII MHBEHTAPh (CTEJUIAKH, MarasuHbl JUIs JeTaneu
Y 3arO0TOBOK, Mara3uHbl JJisi HHCTPYMEHTA U Ap.) IpuHUMaroTcs B pazmepe 1,5-2,0%
OT CTOMMOCTHU TEXHOJOTHYECKOr0 000pYy/I0BaHUs, a Ha X03WCTBEHHbIN HHBEHTaph —
B pazMepe 15,4 y.e. Ha 0OqHOro paboTAIOIIETO.

2.6.7. PacuéT 00meid CyMMbI OCHOBHBIX IPOHU3BOJACTBEHHBIX (POHI0B

Bce 3aTpartsl, cBA3aHHBIE ¢ MPOU3BOJCTBEHHBIMU (HOHAAMH, CBOAATCS B TAOIUILY

(Tabm. 2.24).



U aMOPTHU3allHOHHBIX OTYHUCJICHUM

Tabnuua 2.24
Pacuér ctoumMocTi OCHOBHBIX MPOU3BOICTBEHHBIX (DOHIOB

Crounmoctsb Cymma
HaumenoBanue rpynn Hopma
Yceia. | npou3BoACT- aMopT. OT-
OCHOBHBIX IIPOU3BOACT- amopTH3a- 3
0003H. | BeHHbIX ()OH- ° YK CJICHUH,
BeHHBbIX (OHI0B unu, %
0B, y.e. y.e.

1. 3manue, 3aHUMaeMoOe K, 24334 Tabur. 695,56
Y4aCTKOM 2.22
2. TexHonoruueckoe o0opy- K,s 43472 Tabm. 6172,00
JIOBAHUE U TPAHCIIOPTHHIE 2.23
Cpe/cTBa
3. DHepretuueckoe 0o6opy- K, 1346 8,2 110,37
JIOBAHHE
4. Jloporocrosiiasi ocHacTka, | K. 4347 4.5 195,61
YCIIO 1 HHCTPYMEHT
5. I3mepuTenbHbIC U pPery- K, 790 11,5 90,85
JUPYIOLIKE TPUOOPHI
6. IIpon3BOAICTBEHHBIN U XO- K, 1239 18,5 229,21
351iCTBCHHBIN UHBEHTAPh

Hroro 75528 7493,6

B kypcoBoii pabore OanaHcoBas (mepBoHadajibHasi) CPEIHET0OJJ0Basi CTOMMOCTD
OCHOBHBIX MPOU3BOJICTBEHHBIX (POHIOB NMPUHUMAETCS PABHOW WX TEpPBOHAYATHHON
CTOMMOCTH Ha MOMEHT pacuéTa (Hayauo WM KOHEI] INIAHOBOTO MEePHOAa).

CyMMa aMOpPTU3aIIMOHHBIX OTYHCIICHUN 110 Ka)10 BUIO0BOM IpyIIie OCHOBHBIX

IPOM3BOJICTBEHHBIX (GOHIOB P, ; Ompenensercs no Gpopmyie
e A,

P ,=—"
“/100-12
rae 1IC; — OanaHcoBas repBOHAYAIIbHASI CPETHET0/I0BAsi CTOMMOCTD j-ii BUIOBOM

(95)

IPYIIB OCHOBHBIX ITPOU3BOACTBEHHBIX (DOHIIOB, y.€.;

H, ; — HOpMa aMOPTU3ALNUH j-il BUJOBOH IPYIIIIBI OCHOBHBIX IPOU3BOJCTBCHHBIX

(G OH/IOB Ha MTOJIHOE BOCCTAHOBJICHHE, % B TOJ;
12 — yncno MecsueB B rofy (€ciu 3ajlana MecsiuHasi MporpaMma BbIITyCKa Mpo-
JTYKLHH; TIPU TOJO0BOM IIporpaMMe Ha 12 AenuTh He HY>KHO).



2.7. Pac4éT YMCJIEHHOCTH NPOMbIIIJICHHO-TIPOM3BOJICTBEHHOTI 0
nepconaJsa (ITITIT)

2.7.1. Pac4éT 4YHCJICHHOCTH OCHOBHBIX MPOU3BOICTBECHHBIX
padouunx

Ha noctostano-notounsix aunusx (OHILJI, OIIIJI), yyacTke cepuiiHoi cOOpKH
(YCC) uncneHHOCTh MPOU3BOACTBEHHBIX pabOUUX OMpPEnesieTcs UCXOIs U3 KoJuye-
CTBa pabOUYMX MECT COIVIACHO CTaHaapT-IiaHaM (cM. puc. 2.2-2.4; 2.9); Ha nepemeH-
HO-ntoTouHbIX JinHUAX (MHILJI, MIITIJI) yncneHHOCTh MPOM3BOACTBEHHBIX PabOUUX
OTIPEJICIISIETCS] UCXOJIA M3 PACYETHOTO KOJIMYECTBA PabOYMX MECT IO KKIOMY j-My
HaMMEHOBAHUIO U3JICJIMS U I-i Olepaluy; Ha NMpeaMeTHO-3aMKHyTOM ydacTke (I13VY)
YHCJIICHHOCTh MPOU3BOJICTBEHHBIX PA00YMX ONPEACNIeTCS UCXO U3 PACYETHOTO KO-
JMYECTBA pabouMX MECT MO Kaxaou i-i omepanuu (cMm. Tadm. 2.15). Ilpu stom Bo
BCEX CIIydasX YCTaHABJIMBAETCS SBOYHOE KOJMWYECTBO pabdounx (Y,,,), paboTaromux
B OJIHY CMEHY, COOTBETCTBYIOIIEE MPUHITOMY KOJMYECTBY E€IUHHUIL 000PYIOBAHUS
(pabounx mecr) (C,,). [lnd onpeneneHnss CIMCOYHOIO COCTaBa OCHOBHBIX ITPOU3BOJI-
CTBEHHBIX pabouux (Y, .) caeayer yuyecTb CMEHHOCTh paboThl (K,,) 1 Ko3hdULIHEHT
HEBBIX0J10B (K,).

q — CnpKCM
on.c 1_ K ’
cn
rae K., — k03ppuuueHT HEBbIXOJ0B Ha pabOTy MpHU BHIIOJHEHUU KypPCOBOW pabOThI
pEKOMEHAyeTCsl NpUHUMAaTh paBHbIM 0, 1.

(96)

2.7.2. PacyéT 4MCJICHHOCTH BCIIOMOTIaTeJbHBIX padoumx,
HUTP u ynpaBjieH4eCKOI0 nepcoHaia

Pac4ér 4uCIeHHOCTH HAJTAJYMKOB 000py10BaHHs. 3aTpaThl BPEMEHU Hajajl-
YUKOB 00OpYJOBaHUSI CKJIAJBIBAIOTCS U3 3aTPaT BPEMEHU Ha NEepeHanaaKy o0opymo-
BAaHUA MPHU MEPEXOJI€ BBIMYCKA OT OJHOIO U3JIENHUS j-TO HAMMEHOBAHUS K IPYyrOMY U
npoduIakTUKU HacTporku. CreaoBaTeIbHO, YMCIEHHOCTh HalAJYMKOB OIpeeseT-
cst o hopmylie

m
ZTH.i + TnFa,Cnp
g, == 4ern.; (97)
F’K

9 8

rne T',; — Gonx BpeMeHu, 3aTpaunBacMblil Ha IiepeHanaaky o0OpyI0BaHUs Ha Kaxk-

JIOM i-#1 omepanuy Npu Mepexo/ie BhIITYCKa OT OJTHOTO U3/CNUs K IPYyromMy
3a IUIAHOBBIM TMEpHOJ| (3aBUCUT OT HOMEHKJIATYPhl MPOAYKIIMH, CM.
MHIUI, MIITUJIL, TI3Y). Onpenensiercss 3TOT (OHII BPEMEHU Ha KaKIION
i-it omepanuu 1o GpopmyJie



tHi'nne
r,, = e (98)
' 60

3nech ¢, ; — BpeMsl Ha IlepeHana Ky o0OpyJOBaHUS Ha KaXKJIOW i-i onepauuu npu me-

pexojie BBIITYCKa OT OJHOIO HAMMEHOBAHMS M3ACIHUA K IPyroMy (MOKHO
IPUHATS ¢, ; =5 MHUH);

Npep — KOJIMYECTBO NMEPEHATATOK 000PYIOBAHHS, ONPEALISACTCS 110 hopmyIie
nnep:H'Fa"Kcmﬂ (99)
rae H — HoMeHknarypa oOpabaTbiBaeMbIX JI€Tajei, iT.;
F, — > dextuBHbii GoHI BpeMeHH pabOThl 000PYAOBaHHS B IUIAHOBBIN MEPUOL,
JTHEH;
T, — Bpems, 3aTpadynBaeMO€ HaJIaJUMKOM OOOpYyNOBaHUS Ha NMPO(PHIAKTUYECKUN
ocMoTp obopynoBanus (7, MoxHO npuHAth 0,1-0,2 4 Ha OAMH CTaHOK B
JIEHB);

C,,, — IPUHATOE KOJUYECTBO €IMHULl 000pYAOBaHuUs, IIIT.;

p

FF —sddexruBnbiii hoHm BpeMeHH paboThl pabovero (Hajaa uuKa) 3a TUIaHOBBIN
NEPUO/, Y.

Pacuér umncieHHOCTH PadO4YUX MO HACTPOHKe MHCTPYMeHTAa. YMCIEHHOCTH
pabounX-HACTPOUIIIMKOB MHCTPYMEHTA ompenessercs mo Gopmylie UCXOAs U3 Bpe-
MEHU HACTPOWKHA MHCTPYMEHTA BHE CTaHKA!

t,, hn
T a7 (100)
F9 KG
rue t,, — cpeaHee BpeMs HaCTPOMKHU €IMHULbI HHCTPYMeHTa, 4 (7, ,, = 0,5-1,5 v);
h — cpeqHee KOJIMYeCTBO MHCTPYMEHTA B HAJIAJKE 10 ONEpaIisM Ha OJHY map-
THUIO JIeTajel, mT. (4 paBHO KOJIWYECTBY OTepaIui);

Nyep — KOJNMYECTBO MEPEHATIA0K 000PYIOBAHHUS [PU MEPEXO/e OT 00pabOTKH O~
HOU MapTHUH JETajled K APYTOU 3a IIAHOBBIN IIEPUO/I.
PacuéT yncaeHHocTH cOOPIIMKOB mpucnocodaenuii. [IpousBogurcsa ucxons
U3 3aTpaT BPEMEHHU Ha COOPKY MPUCIIOCOOJICHHI B TEUEHUE TJIAHOBOTO TMEepUoa
= Loy (101)
C
p
F3 K@
rie t.; — cpenHee BpeMs COOpKU-Pa300pKU OJJTHOTO IPUCIIOCOOIECHHUS, U

(ts =1-2,54);
h — KOMM4eCcTBO MPUCTIOCOOICHHI HAa OJHY ONEPAINIO HA TTAPTUIO JI€TaJeH, IIIT.

b

Pacuér uncjeHHOCTH TPaHCNOPTHBIX padounx. [IpousBogurcs no Gpopmyiie
H

My Z N J
_ Jj=1

mp ) (102)
60F’K,

q



TAe t,,, — BpeMsl TPAHCIIOPTUPOBKH OJHOM JICTAIN OT OHOH OIEpPALMK K MOCIeIyI0-

e, MUH (tmp =0,5-1 MI/IH).

PacyéT 4HCIeHHOCTH PEMOHTHOTIO MEPCOHAJA U MIEPCOHAJIA 10 MeKPEMOHT-
HOMY 00CJIyKMBaHMIO. J[J151 orpesiesieHus] YUCIEHHOCTH PEMOHTHBIX pabodnx COOT-
BETCTBYIOIIUX Npodeccuii (crnecapei, aaeKTpociecapeil, CTaHOYHUKOB U MPOYUX pa-
004YKX) HEOOXOJUMO PACCUUTATh TPYAOEMKOCTh MO BUJaM padOT COINIACHO HOpMam
BPEMEHU Ha OJIHY PEMOHTHYIO equHuLy (Tadu. 2.25).

Tabnuua 2.25
HopMmpbl BpeMeHN Ha PEMOHTHYIO €UHUITY JIJIST TEXHOJIOTHIECKOTO
¥ TIOTLEMHO-TPAHCIIOPTHOTO 000PYI0BaHMSI, HOPMO-4

o Ciecapubie CraHo4HbIe IIpoyue
CMOTP H Bcero
padoThI padoThI padoThI
BH/I pEMOHTA
MeX. 3J1. MeX. 3J1. MeX. 3J1. MeX. 3JI.
O 0,75 — 0,1 — — — 0,85 —
T 4,0 1,0 2,0 0,2 0,1 — 6,1 1,2
C 16,0 5,0 7,0 1,0 0,5 1,0 23,5 7,0
K 23,0 11,0 10,0 2,0 2,0 2,0 35,0 15,0

Pacuér TpygoémkocTu ciecapHbiX padoT ( ;’;M) MPOU3BOJIUTCS IO PopmyJie

K
nt. +nit.+nt -+nt
TIC;ZM: k'K C‘Ct m-m OO'ZRM.iCnp.i’ (103)
i=1

MYy

rue n,, n,, n,, N, — COOTBETCTBEHHO YUCJIO KAIIUTAJIBHBIX, CPEAHUX, TEKYLIUX

PEMOHTOB U OCMOTpOB (IIpuHUMaeM n, =1, n, =1, n,, =4,
n,=6);

t ms to — COOTBCTCTBCHHO HOPMEBI BPCMCHHU HAa OJJHY PCMOHTHYIO CIMHHN-

r.,t

Ko teo
Iy cJIeCapHbIX PabOT MO KamUTAIBHOMY, CPETHEMY U TEKYIIEMY
PEMOHTAaM, a TAK)KE€ OCMOTPY IO TEXHUYECKOM YacTu 000py10-
BaHUS, HOPMO-Y;

tM'H — JJIUTCIIBHOCTb MCKPCMOHTHOT'O TUKJIA (HpI/IHI/IMaeM

1, =06 meT);

R, ; — KOIMYECTBO €QMHUL] PEMOHTHOM CJI0XKHOCTH i-Ir0 BHJa 000py-
JIOBaHUS (MEXAHUYECKASI YaCTh);
Cnp.i — MPUHATOE KOJIMYECTBO EAUHUIL 000PYIOBAHMS U TPAHCIIOPTHBIX

CpPEICTB I-r0O HAMMEHOBAHMS, IIIT.;
K — xonudecTBO BUI0B 000PYI0BAHUS.



AHAJIOTMYHO OIPEAENACTCS TPYAOEMKOCTE 3JIEKTPOCIIECAPHBIX PadoT ( ;g;;)

HCXO0OA U3 HOPM BpPpEMCHH N CAUHUIL peMOHTHOﬁ CJIIOKHOCTH (Ra.i) IO JJICKTPHUYC-

CKOM YacTH.

p

peM) paboTaM onpeznensercs

Tpyn0EMKOCTD 110 CTAHOYHBIM (T ;eM) Y IIPOYUM (T
anajorunyHo (popmyna (103)), Ho Ge3 BBIJCICHUS MEXaHUYECKOU M AJICKTPUUECKOM
gacre. Hanpumep, ¢, =10+2=12a; (. =7+1=8v; ¢,=2+0,2=2,274;
t,=0,1+0=0,] 4no craHOYHBIM paboTaM.

CpenneronoBasi TpyI10EMKOCTh pabOT MO MEXKPEMOHTHOMY OOCITYKMBAHHUIO TIO
BCEM BHJIaM padoT (CiecapHbIM, CTAHOYHBIM U HpquM) omnpenensiercs no Gpopmyie

FFK
To6czz - 5 H = ZRMlCnpl > (104)

06 =1
rue H,; — HOpMa 00CITy)KUBAHHMsI PEMOHTHBIX €JWHUI TIPU BHIIOJHEHUH CIIECAPHBIX
( - 500) CTaHOYHBIX ( ¥ = 1650) M TIPOYNX (H P = 1000) paboT Ha

OJIHOTO paboYero B CMEHY.

CpenneronoBasi TpyAOEMKOCTb CIE€CAapHBIX padOT MO MEXPEMOHTHOMY 00CIy-
YKUBAHUIO MO DJIEKTPUUECKON 4acTH onpez[enﬂeTcx o gpopmyiie

9.CN FpK
oy = Z Copi» (105)

BC/Z

rae H_;" — HOpMa 00CITy:KMBaHHsI PEMOHTHBIX €IUHHII IPH BBIMOJHEHHH JIEKTPO-

CJIECapHBIX paboT ( o 650) Ha OJIHOTO paboyero B CMEHY;

R,; — KOJIMYECTBO E€AMHMI] PEMOHTHOM CJIOXHOCTHU I-Ir0O BHJAa 00OpYIOBaHMs

AJIEKTPUYECKOMN YaCTH;
F? — ropoBoii a3¢dextuBHbIH GOHIT BpeMeHH pabOThl paboUHX, 3aHUMAOIINX-

CsI MC)KPEMOHTHBIM O6CJIy}KI/IBaHI/IeM, Y.

Pacuér uncneHHocTH ciecapeil U aneKTpocaecapeil, HeOOXOAUMBIX /ISl BBIIOJI-
HEHUSI PEMOHTHBIX padOT, MIPOU3BOAUTCS MO (POpMyIIam:

T 2.0
qCJl :ﬂ; qa.cvz :ﬂ. ( 106)
% FapKe - FapKG

Pacuér uncieHHOCTH CTAaHOYHUKOB M MPOUYUX PabOUYnX, HECOOXOAUMBIX JIJISl BBI-
MOJTHEHUSI PEMOHTHBIX paboT, Mpou3BOAMTCS aHanorudHo dopmyne (106), Ho Oe3
BBIJICJICHUSI MEXaHUYECKOMW U DJIEKTPUUECKON YacTe.

Pacuér uucneHHocTu ciecapeil M 3JeKTpociecapeld Mo MEXPEMOHTHOMY 00-
CJIY>KUBAHUIO POU3BOUTCA 110 (hopMynam:

cr 9.0

c obcn . 2.0 obcn

oben = > oben = . ( 107 )
FPK FPK

2 8 3 8



AHAJIOTUYHO MPOU3BOJUTCS PACUET YMCIECHHOCTH MEXPEMOHTHOIO INEpCOHaja
[0 CTAHOYHBIM M MPOYUM BUJaM padoT (0e3 BbIACICHUS MEXAaHMYECKOW U 3JIEKTPU-
YECKOM yacTei).

OO611ee KOTUYECTBO PEMOHTHBIX paboduX omnpesensercs no Gpopmye

9 e = pew + 9 po + D por + 9 i (108)

pem *
OO6111ee K0JIMYECTBO PabOYMX MO MEKPEMOHTHOMY OOCITYKUBAHUIO ONPEIEIsIeT-
cst o hopmyiie
=g +d 2 +ql +yP (109)

obcn obcn oben obcn *

q

obcn

Pacuér 4MCIEeHHOCTH KOHTPOJIEPOB, KJIAJAOBIIUKOB, YOOPIIUKOB, MOACO0-
HbIX padouux, UTP u ynpaB/jieHdeckoro mepconaja. B MaccoBoM u KpyrnHoce-
pUIHOM IMPOU3BOJICTBAX, I'JI€ KOHTPOJIbHBIE ONEPAllMd CUCTEMATUYECKH TTOBTOPSIOT-
Csl B OJIHUX U TE€X K€ YCIOBUAX, YACIO KOHTPOJIEPOB ompeenseTcs o Gpopmyiie

H
ZNS’.jtKHPGHKj’KO.G
_J=1

g, =" , (110)
100F7 60

rae N, ; — mporpamma 3aiycka (BbIIyCKa) AeTaieil (M31eiuii) j-ro HAMMCHOBAHHS B

TJTAHOBBIN NIEPUOI, IMIT.;
t, —HOpMa BPEMEHHM Ha BBIIIOJIHEHUE OJHOIO KOHTPOJILHOIO IIPOMEPA, MUH;

P, — IpoLIeHT BBIOOPOYHOCTH IIPU BBIINOJIHEHUH KOHTPOJILHOW Ollepaluy;
I1,., — 4nCI0 KOHTPOJIBHBIX IPOMEPOB Ha OJIHY JI€Tallb (U3JENNE);

K,, — xo3(punuenT, yuuTeiBaromuil JONOJIHUTEIBHOE BpeMs Ha 00Xxoxa pado-

91X MECT U 0(OpMIIEHHE KOHTPOIbHOU AokyMeHTanmu (K, = 1,1-1,2).

IIpyn yKpynHEHHBIX pacd€Tax 4YMCIO KOHTPOJIEPOB MOYKHO NPHUHATH MCXOIS U3
HOPMBI OOCITY’KUBaHUSI OJJHUM KOHTpoJ€poM 12-15 pabouux mect B MexaHooOpabda-
ThiBatOIMX 1exax u 10-12 pabounx mect B cOOpoUHBIX Iexax. UHMCIEHHOCTh KOM-
IJIEKTOBUIMKOB U KJIAJOBIIMKOB MOXHO MPUHATH MO OAHOMY YEJIOBEKY Ha YYacTOK (C
y4€TOM CMEHHOCTH palO0Thl). YHNCIEHHOCTh YOOPUIMKOB MPOU3BOIACTBEHHBIX MOME-
HICHUI ONpeesieTcs] UCXO/Is U3 HOPMbI 00CTyKUBaHUS (MOXKHO MPUHSATH HOPMY 00-
ciyxuBanns 550 M° B CMeHy Ha OZHOrO pabouero). UHCICHHOCTh MOACOOHBIX M
MIPOYUX BCIIOMOTATENbHBIX pabouux MOkHO npuHsATh 1,0-1,3% oT 061eii yncieHHo-
CTH paboUuX.

Yucnennocts UTP u ynpaBiieHUeCKOro nepcoHajia Ha y4acTKe He JOJDKHA Ipe-
BBHIIIATH B MAaCCOBOM Tpou3BojicTBE 3-4%, B cepuitHoM — 4-5% oT 00111e# YrciIeHHO-
CTH MPOU3BOJICTBEHHBIX pabouux (eciu npoektupyercs uex — 10-12%).

[Ipu BBITTOIHEHUH KYPCOBOW pabOThl peKOMEHAYETCsl OpaTh YMCIEHHOCTh BCIIO-
MOTaTEJIbHBIX Pa00UYUX CIEAYIOIINX Pa3psI0B:

- HajmaguukoB obopynoBanus — V-VI paspsaa;

- HACTPOMILMKOB MHCTpyMeHTa — V-VI paspsna;

- cOopmmKoB npucnocodaeHuit — V paspsaa;



- TpaHcnopTHbIX padouux — Il pa3psnaa;

- cJecapeil o peMOHTY U 00CITy>)KMBaHUIO 000PYIOBAaHUS U 3JIEKTpOCiIecaper —
IV-V pa3psna;

- CTAHOYHMKOB IO PEMOHTY U 00ciyXHBaHUI0 00opynoBanus — V-VI paspsna;

- MPOYUX PEMOHTHBIX U 00CIy)KHBaromux obopyaoBanue padouux III-1V paz-
psna;

- KOHTponEpoB — V-VI pazpsna.

OO01mast moTpeOHOCTh B YMCIICHHOCTH MPOMBIIUICHHO-TTPOU3BOACTBEHHOTO TIEp-
coHasia cBOAUTCS B Ta0I. 2.26.

Tabmanma 2.26
CocraB NpOMBIIIIIEHHO-TTPOU3BOICTBEHHOTO TIepcoHata
KoanuectBo % ot o01ero
Karteropus patdoraromux

YyeJl0BeK KOJINYeCTBA

1. OcHOBHBIE TPOU3BOJICTBEHHBIC paboune + +

2. BecriomorarenbHble paboune g +

B ToM uucie:

- o0cyXuBaroIre o00py10BaHuE, + +

- HeoOCITy KUBaroIMe 000py10BaHUE + +

3. UTP u ynpaBiaeHYECKUN epcoHal + +

2.8. Pacuér ced0ecTOMMOCTH M LEeHbI ¢AMHUIBI IPOXYKIUH
C Y4¢TOM KOCBEHHBbIX HAJIOTOB

CocraB crartei 3aTpar

CebecToMMOCTh €UHUIBI TPOIYKIIUUA — 3TO BBIPAKEHHASI B JIEHEKHOU (hopme
CyMMa 3aTpar Ha €€ MPOU3BOJCTBO M pean3aiuio. B kadecTBe KaIbKYJIAIIMOHHON
eAUHUIIBI MOKET ObITh npuHsTO 1, 10, 100 nnu 1000 wt. uzgenuii.

Bce 3arpathl, BKItOUaembie B c€0€CTOUMOCTh €IMHUIBI MPOAYKIIUH, PA3HOOO-
pa3Hbl M0 CBOEMY COCTaBYy. DTO BbI3BIBAET HEOOXOAUMOCTh UX KIacCHU(PUKALMU MO
OMpeNeNIEHHBIM CTaThsIM pacxoAoB. Kaxpas ctaThs pacxoJ0B YKa3bIBaeT IIEJIEBOEC
Ha3HA4YEHUE 3aTPaT U UX CB3b C MPOIECCOM MPOU3BOICTBRA.

B HacTosiiiee Bpemsi B CBSI3U € TIEPEX0JIOM Ha HOBYIO CUCTEMY OyXTajTepCKOro
y4€Ta U UCUUCIIEHUS HAJIOTa Ha JT00aBJICHHYI0 CTOUMOCTh KaJIbKYJISLIMOHHBIC CTAThU
3aTpaT 3HAYMTEIIPHO MPUOIMKEHBI K SKOHOMHYECKUM JJIEMEHTaM CMEThI 3aTpar Ha
IIPOU3BOJICTRBO.

JI1st paiModJIEKTPOHHBIX OTPAC)Ie MPOMBIIIJICHHOCTH B HACTOSIIEE BPEMST MO-
KeT OBITh MPHUHSAT CICAYIONIUN COCTaB cTareu 3arpar (taoum. 2.27).



Tabnuua 2.27
Kanbkynsiusa ce0ecTOUMOCTH U OTITYCKHOM I[EHBI €UHULIBI TPOTYKIUU

B ToM uucie

C: =
2 2228 q HA eJUHUIY
= & :
HaunmeHnoBanue crareii 3aTpat § 2 3 = : :: TPOAYKIINM, y.c.
=
=8 = 2| A b B
3] >
»Q|0OE R R
1 2 3 4 5 6
1. Ceipn€, MaTepuanbl U Apyrue Marte- P, 3562,46 |0,841|0,577]0,671

PHUAJIBbHBIC CHHOCTH 34 BBIYCTOM pCalini-
3YCMBIX 0TXOJO0B

2. IToxynHbIE KOMIUIEKTYIOIIME U3/1e- P — — — =
JMsl, MOy paOdpUKaThl U yCIIYTH MPOU3-
BOJICTBEHHOTI'O XapakTepa

3. OcHoBHas 3apaboTHasl TIaTa OCHOB- P,, 1809,15 |0,305] 0,354 | 0,365
HBIX MMPOU3BOJACTBEHHBIX PAOOUNX

4. JlomomHUTEIbHAS 3apa0boTHAs TIIaTa P,, 724,50 10,122 0,142 | 0,146
OCHOBHBIX IMPOU3BOJICTBEHHBIX pabOUnX

5. OCHOBHas U JIONOJHUTENbHAS 3apa- P, | 3334,80 |0,561|0,651]0,672
0otHas rmata npoyvero ITIIIT

6. OTunCaEHNS B rOCYJapCTBEHHbIN P., 2053,96 |0,346 (0,401 | 0,414
(b oH/ COlMaNTBHOM 3alUTHI HACETICHUS
Pb (35% ot ®3I1)

7. Enunbiii aTéx HajIoroB (OTYHCIIE- P., 293,42 10,049 {0,057 10,059
HUS B GOH/ COICHUCTBUS 3aHATOCTH H
ype3BbluaiHblid HAJIOT) — 5% o1 D311

8. TOIIMBO U NEKTPOIHEPTHUS IJISI TEX- P, 168,94 10,028 | 0,033 0,034
HOJOTHYECKHUX IIeeH

9. Pacxoapl HAa TOATOTOBKY U OCBOEHHUE 15 180,92 10,031 |0,035]0,037
IIPOU3BO/ICTBA

10. 3HOC MHCTPYMEHTOB U MPUCIIOCO0- | P, 271,371 0,046 0,053 | 0,055
JICHUH IIEJICBOTO Ha3HAYCHUS

11. AMopTH3allMOHHBIE OTYUCIICHHUS OC- P, 7493,6 |0,105]0,122 10,126

HOBHBIX MTPOU3BOJACTBEHHBIX (DOHIOB 12

12. O0menpon3BoICTBEHHBIE PACXOIbI P,, 1447,32 10,244 | 0,283 | 0,292
13. OO011ex0354iCTBEHHbBIE PACXOIbI PL 1085,50 |0,183]0,212]0,219
14. ITorepu ot Opaka P, 4,90 0,001 | — 10,002
15. TIpourie TpOU3BOACTBEHHBIE P, 108,93 {0,020 | 0,020 | 0,022

Pacxoabl




Oxonyanwue tadm. 2.27
1 2 3 4 5 6

Hroro C, | 15670,64 | 2,882 2,940 | 3,114
MPOM3BOACTBEHHAS ce0eCTOUMOCTh

16. Kommepueckue pacxoasl (BHEIPO- Pion 156,71 0,029 {0,029 | 0,031
W3BOJICTBEHHBIE)

Hroro C, 15827,35 | 2,911 | 2,969 | 3,145
MOJIHAA Ce0eCTOUMMOCTh NPOAYKIMH
17. HopmaTuBHas npuObLUIb Ha eauHUIYy | 11, 7913,675 | 1,456 |1,485|1,573
POAYKIIMHU

18. Ilena npennpusitus 1], [23741,02514,367 4,454 4,718

19. OTuncneHuss B MECTHbBIC IICJICBLIC P.s 608,744 10,112|0,114 0,121
Oro/KeTHBIE (DOHIBI (CTAOMIIM3ALIUU
SKOHOMUKHU MPOU3BOIUTENIEH C/X MPO-
JYKIWH, KUJTAITHO-UHBECTUIIMOHHBIE
dbonbI, 11e51eBOM cOOp Ha coliepKaAHUE U

PEMOHT >KUIUIIHOTO (POH/1a), HOPMATHUB
2,5%

20. OtuncneHus B pecnyOJIuKaHCKUI P,s 496,934 | 0,091 {0,093 | 0,099
dboHI TOAAEPKKU MPOUZBOTUTENECH C/X
IPOAYKIIMU U OTUHUCIICHUS MOJIb30BATE-
J5IM aBTOMOOMIIBHBIX Jopor B D 1o
o01iemMy HopMaTuBy 2%

21. OrnyckHag nena 6e3 yuéra HJIC 1], |24846,703 14,570 | 4,661 | 4,938
22. HAC P | 4969,34 10,914 10,932 0,988

23. llena peanmsanuu ¢ y4€ToM KocBeH- | [], 2981,043 | 5,484 | 5,593 | 5,926
HBIX HAJIOTOB

[lo nmpuBeNEeHHBIM CTAaThsIM 3aTPAT PACCUUTHIBACTCSI MOJIHAST Ce0ECTOUMOCTD
eauuunbl npoaykuuu (C,), a Takxke 1eHa npeanpusitus (1],), oTnyckHas LieHa eu-
HuLbl npoaykuuu 6e3 yuéra HIAC (I],,) u 1eHa pealn3aluu €AUHULBI IPOTYKIUH
C YU4€TOM KOCBEHHBIX HaJOroB. [lepBbie TpU CTaThU 3aTpat MO CIOCOOY UX BKIIIOYE-
HUS B c€0€CTOUMOCTh MPOIYKIUH SIBISIOTCS NMPSIMBIMU (OJTHOPOJHBIMM), U UX BEJIU-
YUHA ONpPEIEACTCS HAa KOKAYI €IUHUILY MPOIYKIUMU j-TO HAMMEHOBAHMS MPSMbIM
pacu€ToM MO YCTAaHOBJECHHBIM HOpMaM. Bce ocTalbHbIE€ CTaTbU 3aTpaTr SBISIOTCA
KOCBEHHBIMU (KOMIUJICKCHBIMH ), TaK KaK UX MPSIMBIM CYETOM OMPEACITUTH HEBO3MOXK-
HO. VIX BeJIMYMHBI ONPEACIISAIOTCA M0 HOpMaTHUBaM, YCTAaHOBJICHHBIM K OCHOBHOM 3a-
pabOTHOM TIIaTe MPOU3BOJCTBEHHBIX PAOOUYMX WIIM K TPYJIOEMKOCTH HM3TOTaBIMBaC-
MOU MPOTYKIUU.



Pacuér crarbu 3aTpar “ChoIpbé, MaTepuaJIbl U APyrue MaTeprajibHbIe
LEHHOCTH 32 BbIYETOM peaiu3yeMbIX 0TX010B”

Pacuér 370l cTaThu 3aTpaT NpOU3BOAUTCA 110 (HOpMYJIe

H
PM:ZHM.J'UM.ij.3_OM.juo.j’ (111)
j=1
rne  H, ; — HOpMa pacxoja Marepuaia U3JIENus j-r0 HAMMEHOBAHHS B IPHHSATHIX
eMHMIIAX U3MEPEHHUs (KIJIOTpaMM, METp, KBaJPATHBIA METp U T.11.);
O, — KOJIMYECTBO PEATM3yeMOro OTXOJla MaTepuaia j-ro HaMMEHOBAHHS B

MPUHSATBHIX €AUHULIAX U3MEPEHUS;
I, It I, j — COOTBETCTBEHHO LICHBI CUHHIIBI J-TO BUJIa MaTepuasna u j-ro BuJa oT-

XOJIOB, V.€.;

K, , — x03(uuueHT, yauThIBarOIni TPaHCIIOPTHO-3arOTOBUTEIIBHBIE PacXo-

bl TIPU TIPUOOPETCHUH W JIOCTAaBKE MaTepHaoB (MOXXHO MPHHSTH
1,03-1,05, 1.e. 3-5% OT 11eHbI IPUOOPETECHHUS ).

Tak xak B 3Ty CTaThlO BKIIOYAIOTCS BCE MaTepUaIbHbIC IIEHHOCTH (OCHOBHBIC H
BCIIOMOTATEJIbHbIE MAaTepUAJIbl), PEKOMEHIYETCS BECTH PacyET B TaOIM4yHOU (dopme.
Ecnu umeet mecto cOopka ognoro uzaenus, T.e. opranuzanus OHIIL, OITUI, YCC,
TO cM. Tabu. 2.28, a eciin 00pabOTKAa HECKOJIBKUX HAMMEHOBAaHUM JeTalel, T.e. opra-
muzanus MHITJI, MIITIJL, T13Y, — cM. Ta6un. 2.29.

Jlsist ynporeHus: pacy€ToB TPAHCIIOPTHO-3arOTOBHTENIBHBIE PACXOJbl MOYKHO
OTIPEJICIIATh 110 BCEH CyMME 3aTpaT Ha ChIPhE U MaTEPHAJIbI, a CYMMY peaTu3yeMbIX
0TX0/10B NpUHATH yciaoBHO 0,5-1,0% oT croumMocTH maTepuanoB ¢ y4€TOM TpaHC-
MOPTHO-3arOTOBUTENIBHBIX pacxoaoB (Tad. 2.28).

Tabnuna 2.28
Pacuér 3arpaT Ha MaTepuagbHbIe IEHHOCTU
& Q. o«
S 2 5| S
x| 2 & = zd =
HaumeHoBaHue MaTepuaIbHbIX 4 s 5|25 | 5 & 3| S
HeHHOCTeN g5 |E = E=|8 25| ¢
2& |ES 255|592
=2 |E3Sz5E:25|f¢
~ 5 [RE|ZH=R|O8 =05
1 2 3 4 5 6
1. CTanp KOHCTPYKIIMOHHAS yIJIEPO- 08Kn KT 0,50 0,37 10,185
aucTas
2. IIpoBox MIIB | ™ 0,25 0,11 10,028
3. Ipumnoii [IOC-61 | xr 0,02 4,35 10,087
N 1.1




Oxonyanue tadm. 2.28

1 2 3 4 S 6
Hroro >
TpaHCOPTHO-3arOTOBUTENIBHBIE Pac-
xo11bl (mpuHUMaeM 5% OT CyMMBbI 3a- *
TpaT Ha MaTepHUaJbl)
Bcero 3aTpar >
Peanuzyemble 0TX0/1b1 (IPUHUMAEM
0,5-1% ot oO111eii cyMMBbI 3aTpaT) — *
BBIYUTAOTCS
Bcero 3aTpaTbl Ha MaTepHaJIbHbIE >
LHEHHOCTH € Y4€TOM peain3yemMbIX
0TXO0/10B
B 1abn. 2.29 paccMoTpeH yclIOBHBII NpUMep, IPUBEACHHBIN B 11. 2.3.6.
Tabnuua 2.29

Pacuér 3arpar Ha OCHOBHBIE MaTepHasbl AECTAIEH j-TO HAUMEHOBAHUS

Enun. Homenkiiatypa aeraJjie
Pacuérnbie nokasareau H3Me- A B B

peHus
1. IIporpamma BbIITycKa IIT. 1400 2100 1750
2. HaumeHoBaHue maTepuasa — Cr. A12 | Ct. 10 |Cr. 20-B
3. Hopma pacxoja Ha geTalib KT 7,0 4.5 5,0
4. YucTelll BeC AeTanu KT 5,2 3,0 3,5
5. Otxozbl Ha OJHY AeTalb (CTp.3—CTp.4) KT 1,8 1,5 1,5
6. Pacxon Marepuana Ha mporpaMmy KT 9800 9450 8750
(ctp.1xctp.3)
7. OTx0/bl Ha iporpammy (ctp.lxcrp.5) KT 2520 3150 2625
8. OnrroBas 11eHa 1 kr merajia y.€. 0,120 0,130 0,135
9. OnToBag 11eHa 1 Kr 0TX010B y.e. 0,023 0,025 0,025
10. 3arparsl Ha MaTepuabl HA TPOTPAM- y.e. 1234,8 1289.,9 1240,1
MY C Y4E€TOM TPAHCIOPTHO-3arOTOBUTENb-
HBIX pacxo10B (cTp.6xcTp.8x1,05)
11. CTtouMoCTh peaan3yeMbIX 0TX0/I0B y.e. 57,96 78,75 65,63
(ctp.7xcTp.9)
12. 3aTrparbl Ha MaTepUaJIbI 32 BHIYETOM y.e. 1176,84 | 1211,15 | 1174,47
peanuzyeMbix 0TX0J10B (cTp.10—cTp.11)
13. 3aTpaThl Ha MaTepuabl HA OJHY Je- y.e. 0,841 0,577 0,671

taib (ctp.12/ctp.1)




Pacuér craTpu 3aTpar “llokynHbIe KOMIUIEKTYIOIIHE U3/1eJIU,
o1y (padpuKaThbI M YCJIYI'M POU3BOACTBEHHOI0 XapaKkrepa”

Pacuér 370l cTaThu 3aTpaT OCyLIECTBIISIETCS O (popmyJie

H
P.=K,,> H L., (112)
j=1
rne H,. j — KOJIMYECTBO KOMIUIEKTYIOMIHMX HIIH noJty(pabpuKaToB j-r0 HAUMEHOBaHUS,
IT.;

], ; — onroBasi IIeHa j-r0 HAMMCHOBAHMS KOMIUICKTYIOLICTO WX Moty dadpuka-

Ta, y.e.

Pexomenmyercsi Bectu pacuér 3arpaT MO JAHHOM cTarbe B TaOJIMYHOU (hopme

(tabm. 2.30).
Taomuna 2.30

Pacuér 3aTpaT Ha MOKYIHbIE KOMIUIEKTYIOLIUE U3/IETUs U 0Ty hadpuKaThl

HaumenoBanue Enun. | Koauuecr- (LHT(::;aH Hena CymmMma
KOMILTEKTYIOIIHX W3IeJTHi u3Me- BO HA A M3ACITHS, 3aTpar,
U noaydadpuxkaros penus | 1 usnenue noaypadpu- y.e.
KAaTa, y.e.
1. Mukpocxemsi:
K140V 1A IIT. 5 0,10 0,50
K140 YA 15 IT. 6 0,12 0,72
U T.J.
2. TpaH3ucropsl:
KIT305T IIT. 1 0,16 0,16
KT 801 IIT. 6 0,10 0,60
U T.J.
Hroro 2
TpaHCIOPTHO-3aTrOTOBUTEIIbHBIE
pacxonbl (mpuHumaem 3-5% ot *
o0111e# CyMMBI 3aTpar)
Bcero 3aTpar >

Pacuér craTbu 3aTpar “OcHoBHasi 3apad0THAs MJIATA OCHOBHBIX
NPOU3BOJICTBEHHBIX padouunx”

Pacuér ocHOBHOI 3apaOOTHOMN IUIATHI MPOU3BOJCTBEHHBIX PaO0OYMX HA U3TOTOB-
JIEHUE €IMHMIIBI TPOYKIIMH OCYIIECTBIIAECTCA 110 (hopMyJie



mof o
| wm. ji
P3.0 _Knpemz

I'ac KnpeM
(KnpeM: 1’2'194);
Zme.ij
JIEH, MUH,
C

i=l1

C

b

60

orepalyu j-ro HaMMEHOBaHUs AeTanel (mpui. 4), y.e.;
m — KOJWYECTBO OMEpalMid ISl U3TOTOBJICHHUS OJHOW JETalH COOTBETCT-

BYIOILIETO pa3psija.

(113)

— K03 (PUIMEHT, YYUTHIBAIONIUN MPEMHUHU IO MPEMHUAIbLHBIM CHUCTEMaM

— HOpMa HITYYHOI'0 BPEMEHM HA i-i OINEpallly j-IO HAUMEHOBAHUs JETa-

— YacoBas Tapu(dHasi cTaBKa, COOTBETCTBYIOIIAs pa3psiny paOOThl HA i-i

Hanpumep, aist nzrorosnenus nerand A (mpumep 1. 2.3.6) pa3Mep OCHOBHOM

Bapa60THOI>’I IJ1aThbl COCTaBJISACT

P, =14

3.0 2

= 1,4(0,0626 +0,0357+0,1 199) =1,4-0,2182=0,305y.e.

(3,53 + 15} -1,042 (2,33 F 15) 0,891 (5,95 + 10) -1,199
200 200 200
+ + =
60 60 60

AHaJIOTHYHO pacqéT IMPOU3BOAUTCA IO BCEM ACTAJIAM U PC3YJILTAT 3aHOCUTCA B

Tabn. 2.27.

Pacuér ocHOBHOI 3apa0OOTHOM IUIATBI OCHOBHBIX NMPOU3BOJCTBEHHBIX PabOUYUX
Ha COOPOYHBIX MPOIIecCcax PEKOMEHIyeTCsl BeCTU B TabiuuHoi popme (Tadmn. 2.31).

Taobmuna 2.31

Pacuér 3apaboTHOIM I1aThl TPOU3BOICTBEHHBIX PA00OUHX-C/ICTBITUKOB

Hopma | Yacosas Cymma
Pa3z-
HaumenoBanue o BpeMenu | TapudHasi | 3apadoT-
onepanuun P (tum.i)s CTaBKa, HOW MJ1a-
padort
MUH y.e. Thl, y.€.
1. MonTaxkuas 111 34,5 65,0 36,00
2. CoopouHas v 40,0 72,0 48,00
U T
Hroro >
npsiMoi pona 3apadOTHOM IJIATHI
[Ipemun 3a BBITIOTTHEHHE TIIIAHA *
(mpunumaem 20-40% ot P; ,0.)
Bcero >

OCHOBHAs1 3apa0oTHasA MJIaTa




Pacuér craTbu 3aTpar “/lonoJiHMTEeIbHAS 3apa0O0THAA IUIaTa
OCHOBHBIX IIPOU3BOJACTBEHHBIX padoyux”

JlononHutenbHas 3apabOTHAsl IlaTa OCHOBHBIX IMPOU3BOJICTBEHHBIX pabOUYMX
MOXKET OBITh MPUHATA B MPOIEHTAX OT OCHOBHOM 3apaOOTHOM IUIATHI U OIpejeieHa
o ¢hopmyiie
_ P 3.0 ° H 0.3

100
rne H,, — OpOLEHT JONOJIHUTENbHON 3apa00THOM I1aThl IPOU3BOJACTBEHHBIX pado-

yux (H, ,= 20-40%).

3.0 3 (114)

J11st M3roToBIeHUS AeTanu A
P,,=0305-0,4=0,122 y.e.
JIns n3rorosieHus neranet b u B pacyér npon3BoaAUTCS aHATOTUYHO U PE3YJib-
TaT 3aHOCUTCS B Ta0i. 2.27.

Pacuér crarbu 3aTpaTt “OCHOBHAS U JONOJHUTEIbHAS 3apadoTHAA
miata npouero IHIIIT”

Kpome OCHOBHBIX MPOM3BOJICTBEHHBIX PAa0OYUX B H3TOTOBJICHUM TMPOAYKIIHH
NpUHUMarOT ydactue u apyrue kareropuu I[IIIII: UTP, ynpaBieHueckuil nepcoHal,
BCIIOMOTaTeNbHbIe paboune. B cBs3u ¢ HEOOXOIUMOCTHIO MCYUCIICHHSI HAJIOTOB pac-
4ET 3apabOTHOMN TUIATHI IO KATErOpUsM pabOTAIONIUX BBIJCISICTCS B OTACIBHYIO CTa-
ThIO (CT. 5). 3aTpaThl MO ATOM CTAThE MOYKHO PACCUUTATH C MOMOIIIBIO KO uimeHTa
(K,,), YUUTBIBAIOIIETO COOTHOIICHHE 3apa00THON IUIaThl MPOYMX KaTeropuit pado-
TaMMX (MEPEUUCICHHBIX BbIIIE) U 3apa00THOM IMJIaThl OCHOBHBIX MPOU3BOJICTBEH-
HbIX padouux (K, MOXKHO MPUHSITH paBHBIM 1,8-2,5) WU UCXOJs U3 YUCIECHHOCTHU
[II1IT u TaprdHOI cTaBKKA MOBPEMEHHOM OIJIAThI TPYIa.

Pacuér oCcHOBHOW M JOMOIHUTENBHON 3apabOTHOM IUIATHl MPOYMUX KaTErOpHil
[IIIIT npousBoauTcs 1o popmyiie

P :(P3.0+P3.<))K3.n (115)

3.nnn
WJIM JIJIS1 BCIIOMOTaTeIbHBIX pabouux — 1o Gopmyiie

n
P3.3.p :K()que.p.iFapCm.i’ ( 116)
i=1
rae K, , — ko3 pUuueHT, yduTHIBAIOIUI pa3Mep JONOJHUTEIBHON 3apab0THON
IUIATHI;
Y, p; — YNCIICHHOCTH BCIIOMOTATENbHBIX PaDOYHX i-TO paspsija, 4eil.;

F? —sddextuBHbli HOHI BpeMEHH OJHOTO paboyero 3a IUIAHOBBII EPUOI, U,
C,,; —4acoBas Tapu(pHas cTaBka pabodero i-ro paspsijia no NOBpeMEHHOW OILIa-

TE€ TpyJa, y.€.

m.i



Hanpumep, 1151 paccMaTpruBaeMoro yCcjaoBHOIO NpuMepa
P,,, =14152(3-1307+2-1,127 +2-0,971+5-0,834)|=1,4-152 12,287 = 2614,80.

3.8.p
Pacuér ocHoBHOM U gomoiaHUTENbHOU 3apaboTHoM Tuiatel UTP u ynpasnenue-
CKOT'0 IIEPCOHAJIa IPOU3BOAUTCA 110 (HOpMyJIe

n
P3.c :KnpeMch.iOiﬂ ( 117)
i=1
rae Y., —unciaennocts UTP u ynpasieHyeckoro nepcoHaia Ha i-il JOJKHOCTH,
Yeu.;
O; — MeCAYHBIN JOLKHOCTHON OKIaJ paOOTHHKA HA i-U JIOJKHOCTH, Y.€.;
K ey — KOODOUUMEHT, YYUTHIBAIOIINN IPEMHUAIBHYIO Ha/I0aBKy K OKJIaLy
(K., = 25-50%).

npem

JUis paccMaTpuBaeMoro rnpumepa
P,.=15(1-180+2-150)=720 y.e.
Pa3mep oCHOBHOI M AOMONMHUTENIBHON 3apadoTHOM muiatkl npoyero IIIIIT ompe-

nensiercs no Gpopmyre
P =P, + P (118)

Jli11 paccMaTpuBaeMoro rnpumepa
P =2614,8+720=33348 y.c.

3.nnn
YroObl ONpeAe/nTh pa3Mep OCHOBHOM M JOIMOJHUTEIBHON 3apa00THOM IIATHI,
MPUXOAAIICHCS Ha CAMHMIYY M3JCIUs j-TO HAMMEHOBAHMS, HCOOXOIUMO OIPEICIIHTh
KO3(pUIIMEHT COOTHOIIECHHUS

3.n P

3.0
JInst paccMaTpuBaeMoro yCJIOBHOIO IpUMepa
33348
1809,15
Pacuér oCHOBHOI M JONMOJHUTENBHOU 3apaboTHOM 1maTel npouero I, mpu-
XOJISAIEHCS HA SANHUITY MMPOAYKIIMH j-TO HAUMEHOBAHHUS, IIPOU3BOIUTCS TTO (hopMyIie

5

Ps.nnn :Ks’.n 'Ps'.o' (120)
Jlnsa paccmaTpuBaeMoro npumepa
K,,.,4=184-0305=0,561.

AHQJIOrMYHO pacy€T NMPOU3BOAMUTCS IS BCEX U3JEINN j-TO HAUMEHOBAHUS.

Pacuér crarbu 3aTpaTt “OTUYHCICHUSA B FOCYy1apCTBEHHbIN GOH/
COLHAJBLHOMN 3amMUTLI HAcedeHusa PB”

Otuncnienus B (HOHJ COLMAIBHOW 3aIuThl HaceineHus PecnyOnuku benapych
MIPOU3BOJISITCS CO BCEX CYMM BBIIIIAT PA0OTAIOIIMX B pa3Mepe YCTAHOBIEHHOTO HOP-
matuBa (H., = 35%). Pacuér aToro mokaszaresi mpou3BOIUTCS 1O hopMyIie



P, +P ,+P -H
Pc,3 _ ( 3.0 3.0 3.nnn) 3 (121)
100
JInst paccMaTpuBaeMoro yCJIOBHOIO puMepa
P - (1809,15 +724,5 +3334,8)-35 _ 2053.96 y.c.

100

AHaJIOTUYHO PACcUET NPOU3BOJUTCS JIJIs1 KAXKIOT0 MU3/EINHs j-TO HAMMEHOBAHUS U
pe3yabTaThl 3aHOCITCS B Ta0m. 2.27.

Pacuér craTbu 3aTpar “Enunbii miaré:x HaJIoros”

Pacuér Benércs mo hopmyie

Pen:(P3.0+P3.0+P3.nnn)'He()’ (122)
' 100

rne H,, — IpOLEHT €AMHOTrO0 IJaTeXxa Yype3BblYaiiHOrO0 Hajlora M 00s3aTeNbHBIX OT-
YUCJICHUH B TOCYIapCTBEHHBIN (DOHI COACHCTBUS 3aHITOCTH.
Jl1s paccMaTpuBaeMoro rpumepa
o (1809,15 + 724,5 +3334.,8)-5

=293,42 y.e.
e.n 100 y

AHQJIOrMYHO pacy€T NMPOU3BOAUTCS ISl BCEX U3JIEINN j-TO HAUMEHOBAHUS.

Pacuér crarbu 3aTpart “TomIMBO U 3J1€KTPOIHEPIUs
IJIl TEXHOJIOTHYECKHUX IeJiei”

B 9Ty CTATbIO BKIIOYAIOTCA, KAK IIPABUJIO, 3aTPAThl HAa CUJIOBYIO 3JICKTPOIHCP-

TUI0, TOTPEOIIEMYI0 TEXHOJIOTHUECKIUM O000pYAOBaHHEM M TPAHCIIOPTHBIMHU CPEJICT-
Bamu. Pacuér nmpousBoautcs nmo hopmye

J
Pa = WyF3H3KCMK3.6K3.MK3.O ;’ (123)
rae W, — yCTaHOBICHHAS MOLIHOCTB SIIEKTPOABUraTesel o0OpyNOBaHMUS M TPaHC-
HNOPTHBIX CpeACTB, KBT (cM. Tabi. 2.21);
F, — >@dexTuBHbIl (OHI BpeMEHH pabOThI 00OPYAOBAaHUS U TPAHCIOPTHBIX
CPEJICTB 3a TUIAHOBBIN NIEPHOJI BPEMEHHU B OJIHY CMEHY, U;

b
L], — tapu 3a 1 kBT-4 asekTpo3Hepruy, y.e. (llg =0,035 y.e.);
K, —4uci0 paboyux CMEH B CYTKH;

K, , — k03()(pULHEHT, yUUTHIBAIOIUI UCIIOIb30BAHUE SHEPTUU 110 BPEMEHU

(K,,=0,6-0,7);

K, ,, — Ko3(pGUIUEHT, yYUTHIBAIOIINN NCIIOJIBb30BAHNE YHEPTUH 110 MOLTHOCTH
(K,, =0,4-0,5);

K, , — ko3¢ dunueHT 3arpy3ku 000pyaoBaHus (CpeIHUN 10 pacyeTy);



J — k03 HUIMEHT, yIUTHIBAIOIIHNIA MTOTEPH DIIEKTPOIHEPTUHU B CETU (J = 1,15);
1 — K03 UIUEHT MOJIE3HOTO ACUCTBUS 000PYI0BaAHUS (77 = 0,75).

Jl71s1 paccMaTpuBaeMoro yCcJlIOBHOTO IIpuMepa

P, =299-160-0,035-2-0,7-0,5-0,94 - (1)’155 =168,94 y.e.

3
JIns u3nenuii j-ro HAMMEHOBAHMS CyMMa 3aTpaTr paclpenensercs MpsMo Ipo-
MOPLIMOHATIBLHO OCHOBHOM 3apab0THOM IUIaTe.

Pacuér craTbu 3aTpar “Pacxoabl Ha IOATOTOBKY
U OCBOCHHUE NMPOU3BOACTBA”

Ecnu pacxoasl Bo3MenaroTcs HE 3a CYET MHHOBALMOHHOTO (hOHIA, UX pa3Mep
onpenensercs no popmyJie

P = AL
rae H,, — IPOLEHT PacXoJI0B Ha OcBOeHHe npomssoactea (H,,, = 10%).

(124)

b

Jl71st paccMaTpuBaeMoro yCJlIoOBHOTO IpuMepa

P, =00 0915 ye.

n.o 1

AHAJIOTUYHO Pacy€T MPOU3BOJUTCS MO KAXKIOMY U3JEIUIO j-T0 HAUMEHOBAHUSI.

Pacuér crarbu 3aTpar “U3H0OC HHCTPYMEHTOB
U MPUCTIOCO0JIeHU I 1eJIeBOr0 Ha3HAYeHus”’

3arpaThl Ha BO3MEILEHUE M3HOCA CHEHMHCTPYMEHTA, CIELOCHACTKA U MPOYUX
CHEIUATBHBIX PACXOJIOB OIPEACNAIOTCS MCXOJsl M3 YCTAaHOBJIIEHHOIO HOpMAaTHBa K
OCHOBHOM 3apa0OTHOM TuIaTe MPOM3BOJCTBEHHBIX pabouux (H,, = 10-15%). Pacuér
3aTpaT IPOU3BOAUTCS 1O (hopMyJie
_ P 3.0 H u3
* 100
Jljist paccMaTpruBaeMoro yCJIOBHOTO IIpUMeEpa

_1809I5-15 501373 v

usz

(125)

AHaJoruuHo pacqéT IMPONU3BOAUTCA 11O KAXKAOMY HU3JICIIUTO j—FO HaAaMMCHOBAHUS.



Pacuér craTbu 3aTpar “AMOpPTH3ALHOHHbIC OTYUCICHUS
OCHOBHBIX IPOU3BOACTBEHHBIX (POHAOB”

CyMMa aMOpTHU3ALMOHHBIX OTYUCICHUNU OMpeAesieTcss UcXoasi u3 0alaHCOBOM
(mepBOHAYaIbLHOM) CTOMMOCTH OCHOBHBIX MPOU3BOJICTBEHHBIX (DOHIIOB M HOPM aMoOp-
tuzanuu. Pacuér amoprtuzanuu (P,), BKIOUYaeMOi B C€OECTOMMOCTh €IMHUIILI TIPO-
JTYKIWH j-TO HAUMEHOBAHUSI, POU3BOAUTCS 110 hopmyJie

P, -P

3.0.]

P, =—222
T (126)

3.0
rac Po — CyMMad aMOPTHU3alIMOHHBIX OTYMCJICHUM IO BCEM BHUAOBLIM I'pYIIIIaM OCHOB-

HBIX IMPOU3BOJACTBEHHBIX (HOHIOB (CM. Tab. 2.24), y.¢.;
12 — ecnu mporpamMMma BbIITyCKa MPOAYKIMU 33a/1aHa HA MECHIL.

Jl71st paccMaTpuBaeMOro yCJIOBHOIO MpUMeEpa JJIs U3elust A pazMep amopTu3a-

LINOHHBIX OTYNCIEHUNA COCTABIISIET
_7493,6-0,305

>4 1809,15-12
Jnsa n3penuii b u B pacy€r npous3BoauTCs aHAJIOTMYHO.

=0,105 y.e.

Pacuér craTrpu 3aTpar “O01enpoOu3BOACTBEHHBIE PAcX0abl”’

Pacuér 3aTpaT no naHHOM cTaThe MPOU3BOIUTCS MO (popMyIie
_ P 3.0 H on

5 100
rae H,, —IpoLeHT 00Ienpon3BOACTBEHHBIX pacxonos ( H ,, = 80-100%).

(127)

b

J71st paccmaTpuBaeMoro yCJioBHOTO IIpuMepa

p 18091580 4035 e

on 1

AHanorn4yHo pacqéT IMPONU3BOAUTCA JIJIA KAKA0TI'O HBILCJIHHJ-FO HaAanMCHOBAHMNs.
Pacuér crarbu 3aTpart “O011eX031CTBEHHBbIE PACX0bl”’

Pacuér 3aTpaT no JaHHOI cTaThe MPOU3BOJUTCS MO (PopMyIie
_ P3.0 ) Hox
Ox 100
rne H,. —npoueHt o0exo3siicTBeHHbIX pacxonoB (H ,, = 60-80%).

(128)

b

Jl71st paccMaTpuBaeMoro yCJlIoOBHOTO IIpuMepa



P :1809,15-60

ox 1

=1085,50 y.e.

AHanorn4yHo pacqéT IMPONU3BOAUTCA JIJIA KAKAO0T'O HBHGHHHJ-FO HanMCHOBAHMNs.
Pacuér crarbu 3aTpar “IloTrepu ot Opaka”

Pacu€r 3TOM cTaThu MPOU3BOIUTCS €CIM MPOLEHT Opaka U3BECTEH 110 ONEPALU-
SIM TEXHOJIOTMUYECKOTO TpoIiecca.

Pacuér crarbu 3aTpar “IIpoyne mpou3BOACTBEHHbIC PACX0AbI”

B cocraB cratbu “IIpoune nMpon3BOACTBEHHBIE PACXOAbI BKIIOYAIOTCS 3aTPAThI
Ha TapaHTUWHBIA PEMOHT W TapaHTUIHOE OOCITYyXMBAaHUE TEXHUKU M JPYTHE BUIBI
3aTpar. B pacu€re MOKHO BEIMUMHY THX 3aTpaT OMPECIUTh YKPYTHEHHO, PUHSB
H,, paBubM 0,5-2% ot cymmsl 3atpat (C,,) 10 BCeM MpeabIAyIIuM cTaThaM (1-15):

cC _ -H
p =" " 129
P 100 ( )
JInist paccMaTprBaeMoro yCIOBHOTO ITpUMEpa
15561,71-0,7
= : —=108,93 y.e.
P 100 Y

AHQJIOTMYHO pacy€T NMPOU3BOAUTCS ISl KAXKIOTO MU3/EIINS j-TO HANMEHOBAHUS.
CymmupoBanueM crareid 1-15 momyyaem NpoM3BOACTBEHHYIO CE0E€CTOMMOCTD
nponykuuu (C,).

Pacuér crarbu 3aTpart “Kommepueckue pacxoabr”

B coctaB cratbu “KomMMepueckne pacxoasl” BKIIOYAKOTCS 3aTpPaThl HA YIIAKOBKY
Y TPAHCIIOPTUPOBKY NPOIYKIIMH JO MECTa €€ OTHPABJIEHUS Ha PEANU3ALNIO U APYTUe
BHUJIBI pacxoA0B. B pacu€re BeMUMHY 3TUX 3aTpaT MOKHO ONPENEIUTh YKPYIHEHHO,
npuHsaB H,,, paBHbIM 1-2% OT NpOU3BOACTBEHHON cE0ECTOMMOCTH.

JI1st paccMaTpuBaeMoOro yCJIOBHOTO IpuMepa

15670.64 - 1
p 12070681 y500) e

ot 100 Y

AHaHOPHqHO paClIéT HpOI/I?)BOIH/ITCfI JJI KaXKJ0I0 I/IS,IICJII/I}Ij-FO HAUMCHOBAHUS.

PacyéTr HOpMATHBHOI NPUOBLLIA HA €IMHULY TPOAYKIIUU

YpoBeHb peHTA0EIbHOCTU €AUHULBI IPOTYKIUH (V),) MOKHO IIPUHSITH PABHBIM
30-50% ot nonHo# cebectommocT. Torma pasMep HOPMATHBHOW MPUOBLIN HA €H-
HUILY TPOAYKIIUU MOKHO OTIPEIEIHUTh 10 (hopmyJie



L C, VY,

jroy A B (130)
100
Jlna paccmaTpruBaemMoro yCiaoBHOTO pUMeEpa
= 15827.35:30 _ 7913675 y.c.
100

AHaJIOTUYHO pacqéT IMPOU3BOAUTCA HJISA KaXKI0TI'O I/I?),IICJII/Iﬂj-FO HanMCHOBAHMUSI.

PacyéT ueHbl npeanpusaTus

Llena mpeanpusaTus onpeaensercs rno popmyse
,=C,+11,. (131)
Jlj11 paccMaTpuBaEMOro yCJIOBHOIO IIpUMeEpa
1], =15827,35+7913,675=23741,025 y.e.

AHaJIOTUYHO pacqéT IMPOU3BOAUTCA 110 KAXKIOMY I/IB,I[eJ'II/Il-Oj-FO HanMCHOBaHMHI.

Pacuér crarbu 3aTpaTt “OT4YHCICHUSA B MECTHbIE LieJIeBbIe
Oro1KeTHBIE (POHABI”

OTuucseHus B MECTHBIE 11€JIEBbI€ O0JKETHBIE (POHIbI CTAOMIU3AIIMU SKOHOMHU-
KU TIPOU3BOJUTEIIEN CEIIbCKOXO3SIMCTBEHHOW MPOAYKIIMU U MPOJAOBOJIBCTBUS, MECT-
HbIe OOJKETHBIC IEJICBBIC KUIUITHO-UHBECTUIIMOHHBIE (DOHJIBI U IICJICBOM cOOp Ha
COJIEp)KaHWE M PEMOHT KUJIUIITHOTO (POH/IA OTIpeeIsatoTCs 110 hopmyJie

_HnHus (132)
100-H,, ,
rac H w6 — HOPMATUB OTHUCJICHHS B MCCTHBIC LICJICBLIC 6IOI[>K€THI>I€ (1)0HI[I>I
(H, ;=25%).

M.0

JIJ1st paccMaTpUBAaEMOro YCIOBHOIO pUMepa
23741.025-2.5
_ 02920 _ 608,744 ye.
"5 = TT00—2.5 Y
AHaHOPHqHO paClIéT HpOI/I?)BOIH/ITCfI I10 KEDKI[OMy I/I3I[e.HI/II'0j'FO HAUMCHOBAHUS.

Pacuér craTbu 3aTpar “OTunc/ieHHs B pecimy0JUKAHCKIH (POH
NOAAEPKKHM NPOU3BOAUTE e CeIbCKOX03CTBEHHOM NMPOAYKUMH U
AOPOXHBIA POoHT”

OTtuncienust B pecnyOnMKaHCKUN (OH] TOIACPKKU MPOU3BOIAUTENEH CENbCKO-
XO3AMCTBEHHOW MPOAYKLWH, IPOJOBOJIBCTBUSA W arpapHOM HAayKHM W OTYUCIICHUS
M0JIB30BATEISIMM  ABTOMOOMJIBHBIX JIOPOI B JIOPOXKHBIM (POHJ ONPEAEISIOTCS 10

bopmyie



(Hn +PM.6)'Hp.6

P,o= ) (133)
P 100~ H , 5

rae H ,; — HOpMaTuB OTYHCIICHU B pecIryOIMKaHCKUH (HOH (H p6 = 2%).

JIns paccMaTpuBaeMoro yCJIOBHOIO IpuMepa
(23741,025 + 608,744)- 2
P .=
p.6

100 -2
AHQJIOTMYHO pacU€T MPOU3BOAMUTCS IO KAXKIOMY U3JIEIIHUIO j-TO HANMEHOBAHHS.

= 496,934 y.e.

Pacuér nuennt 0e3 yuéra HIAC

Pacuér uensnt 6e3 yuéra HJIC npousBoautcs no Gpopmyie
Ho.u:Un+PM.6+Pp.6‘ (134)

J71st paccMaTpuBaeMoro yCJlIOBHOTO IIpuMepa
1,, =23741,025 + 608,744 + 496,934 = 24846,703 y.e.

AHAJIOTUYHO pacy€T MPOU3BOJIUTCS MO KAXKIOMY U3JEIUIO j-T0 HAUMEHOBAHUS.

Pacuér HAC

Pacuér HJIC npousBoautcs mo Gpopmyie
p. = n oy * H HOC
HOC 100
rne H ,,. — HOpMATHB Hajora Ha 106aBJIeHHyI0 crouMocTh (H . =20%).

(135)

b

Jl71s1 paccMaTpuBaeMoro yCcJlioBHOTO IIpuMepa

p 2484670320 ooy

HOC
100
AHAJIOTUYHO Pacy€T MPOU3BOJIUTCS MO KAXKIOMY U3JIEIUIO j-IT0 HAUMEHOBAHUS.

Pacuyér ueHsbl peaju3anuu ¢ y46TOM KOCBEHHBIX HAJIOIOB

Pacuér neHsl peanuszanuu ¢ y4€TOM KOCBEHHBIX HAJIOTOB IPOU3BOIUTCS I10
bopmyie
Uy =,y + P (136)
Jlis paccMaTprBaeMoro yCJIOBHOTO MpUMeEpa
L], =24846,703 + 4969,34 = 29816,043 y.e.

AHAJIOTUYHO Pacy€T MPOU3BOJIUTCS MO KAXKIOMY U3JIEIUIO j-T0 HAUMEHOBAHUSI.



2.9. Pac4éT TeXHUKO-IKOHOMHUYECKHUX MOKAa3aTeJeH padoThl Y4acTKA

Pe3ynbTaThl MpOU3BOACTBEHHO-XO3IUCTBEHHOW AESATENBHOCTU JIFOOOr0 IMPOU3-
BOJCTBEHHO-XO034MCTBEHHOI'O NOAPA3ACICHUs (IpEeaNpusiTre, 1IeX, Y4aCTOK) OLECHU-
BAIOTCS C IIOMOLIBIO Psifia TEXHUKO-DKOHOMHUYECKUX IOKasarenei. Mx onpenenenue
OCHOBBIBAETCS HA TILATEIBHOM KOHOMMYECKOM aHAJIN3€ U pacy€rax, KOTOPbIC JAl0T
BO3MOXKHOCTb CYJMTb O CTENEHH HCIOJIb30BaHUs MaTepUaibHBIX, TPYAOBBIX U (U-
HaHCOBBIX PECYPCOB MOJIpa3ieiieHus (1leXa, y4acTKa).

Pacuyér noTrpedHOCTH B 000POTHBIX CpPeACTBAX

OOGopoTHBIE CpPENICTBA COCTOAT M3 OOOPOTHBIX MPOU3BOJCTBEHHBIX (POHIIOB M
bhoHI0B 0OpaIeHHS.

OO00pOoTHBIE MPOU3BOJCTBEHHBIE (DOH/IBI BKIIFOYAIOT CTOMMOCTh IIPOU3BO/ICTBEH-
HBIX 3alacoB (OCHOBHBIX M BCIIOMOTaTEJIbHBIX MAaTE€pPUAJOB, MOKYIHBIX KOMILIEK-
TYIOUUX W3/AEJINNA, TOIUIMBA, TAphl, 3aI4acTeil U MaJOLEHHBIX OBICTPOM3HAILNBAIO-
HIMXCS MPEAMETOB, MAJIOUEHHOTO MHCTPYMEHTA, UHBEHTAps), HE3aBEPLIEHHOTO MPO-
M3BOJICTBA U PAcX00B OyAYyIIUX MEPUOIOB.

@oHibl 00pallleHus MPEACTABISIIOT cOO0M CTOMMOCTh TOTOBOM MPOAYKIMU Ha
CKJaJie, IEHEXKHbIE CPEJICTBA B pacy€Tax, Kacce MPEANpUsATUS U Ha cUETax B OAHKeE.

ITo cnocoOy pacuéra 0OOpPOTHBIE CPEJCTBA JIEISATCS HA HOPMUPYEMBIE U HEHOP-
MUpPYEMBIE.

K HOpMupyeMBIM 000POTHBIM CpeACTBaAM OTHOCSTCSI BCE JIEMEHTHI 000POTHBIX
MPOU3BOACTBEHHBIX (OHIOB, a U3 (OHAOB OOpaIIeHUs — CTOMMOCTh TOTOBOM TPO-
JYKLUHU, HAXOJSAIEICS Ha CKIaJe.

K HeHopMmupyembIM OOOPOTHBIM CpEICTBAM OTHOCSITCSI OCTaJbHbIE 3JIEMEHTHI
(oHI0B OOpalleHus: JEHEXKHbIE CPEJICTBA B pacyéTax, Kacce MPeaIpHUsITHs U Ha cUe-
Tax B OAHKe.

B kypcoBoii pabote omnpenensercsa TOJIbKO CTOMMOCTb HOPMHPYEMBIX 000pOT-
HbIX cpenctB. OHa npuHuMaercss paBHOM 50% CTOMMOCTHM OCHOBHBIX IPOWU3BOICT-
BEHHBIX (DOHJIOB.

Pacuér mos1HoO# ce0ecTOMMOCTH IVIAHOBOI0 00bEMA MPOAYKLIMH

Pacuér cebecToMMOCTH TOBAPHOTO BBITYyCKa MPOAYKIIMM ydacTKa Iiexa 3a Iuia-
HOBBIH MEepUO MPOU3BOIUTCS IO Popmyiie

H
C,=>.C,;N; ye., (137)
j=1

rae C, ; — HouHast ce0eCcTOMMOCTb €JIMHHMIIBI j-T0 BUa u3aenus (tadi. 2.27), y.e.



PacuéTt 00béMa peasin3yemMon NPOAYKINH 32 IJIAHOBBIUA MEPUOJ

[Mpoaykuus mexa (yyacTka) — 3TO MPOAYKIIUS, BhIpaOOTaHHAS ISl peain3aluu
Ha CTOpPOHY (IlepeAauu Ipyromy Lexy), 00bEM peannu3zyeMoil MpoayKIUU ONpeaess-
eTcs 1o hopmyie

H
T,=> N, ye, (138)
j=1

rae T, — NpOJYKUKs y4acTKa, OLCHUBACMasl B JICHCTBYIOIIMX OTIIYCKHBIX (CBOOOI-

HBIX) LEHaX NPEJIPHUATHS Ha IUIAHOBBIN NIEPHOJ, Y.€.
H — HOMEeHKIaTypa U3roTaBIMBaEMbIX U3EIUN HA YYACTKE 3a IUIAHOBBIN MEPU-
OJ;

N; — nporpamMma BbIIyCKa j-I0 BUJia U3JENNs 110 y4aCTKy 3 IUIAHOBBIH IIEPUOL,

IIT.;
iy p.j — OTILyCKHasi (cBOOOIHAS) TIeHA €AMHUIIBI j-r0 BUAa u3aenus ¢ yaérom HIC,

y.e./ImT.

OmnpenesieHne 3aTpaT HA OJHY YCJOBHYIO eIMHUILY Peain3yeMoii
NPOAYKIIUT

3arparhl Ha OJHY YCJIOBHYIO €IMHUILy PeaTu3yeMOl MPOIYKIIUU ONPEICIISFOTCS
o ¢hopmyiie

3,,=—2y.e. (139)

Pacuér 001ei cyMMbl NPUOBLIM OT Peau3aluy MPOAYKIIUU

[IpuObLIL OT peanu3alnuy OCHOBHOM MPOIYKIIMM y4yacTKa (1iexa) OnpeieiseTcs
o ¢hopmyiie
Hp.n:Tp_Cn_PM.6_Pp.6_PH()cY'e' (140)

B xypcoBoii paboTe HEOOXOAMMO YYECTh MPUOBLUIL OT MPOYEH pearnu3aiuu
(cBepXHOpPMATHBHBIE 3aI1aChl TOBapOMaTEpPHAIbHBIX [IEHHOCTEH, MpOoBeIeHnE padboT U
OKa3aHHWE YCIYr MPOMBINUIEHHOro Xapakrtepa). l[IpuObuib OoT mpouel peanuzanuu
MOYKHO IIPUHATH B pasmepe 15% or 11, 1.e.

]an'p =17p.n 0,15 y.e. (141)
OO6m1as cymMMa npuOBLTH OT peaau3aliuy MPOAYKIIMU ONpeaAeIsieTcs 1o hopmyie

,=1,,+1,,, ye. (142)



Pacuér 0asaHcoBOM NPUOBLIN NPEANPUATHSA

banancoBas npuObib [l; XapakTepuszyeT pe3ysibTaT BCEM MPOU3BOJCTBEHHO-
XO03sIICTBEHHOM JieATenbHOCTH 1iexa (yuyacTka). OHa onpeaensercs no ¢popmyiie
H5:HP+H6_y6" (143)

rae I1, — npuObLIb OT peannsanuy, y.c.;

11,,Y, — npu6ObuIb nnK yOBITKHM OT BHEPEAIU3ALMOHHOM EATEIIbHOCTY, Y.€.

[TpuObLIb 1 YOBITKM OT BHEpEANU3alMOHHON AesrenbHocTH (I1,, V) BKIIOYAIOT:
HEeHU, WTpadbl, MOTYYEHHbIE OT JPYIUX Y4aCcTKOB, LIEXOB, IPEAIPUITUN 3a Hapylle-
HUE JIOTOBOPOB; JMBUJCH/BI MO aKIUSAM, OONMUranusaM U APYTUM LIEHHBIM Oymaram;
JI0XOJbl OT Yy4acTUsA B COBMECTHBIX MPEANPUATHSAX, CAAYU UMYIIECTBA B apeHAY, OT
OpOJaKy MPOIYKIUU HA ayKIMOHAX, OT OMP)KEeBOM U OpPOKEpPCKOM IesTeNbHOCTH, a
TaK)K€ YOBITKM OT JIMKBHMJIALWU HE MOJHOCTHIO aMOPTU3UPOBAHHBIX OCHOBHBIX MPO-
M3BOJICTBEHHBIX (DOHJIOB, CIMCAHUS JOJTOB 3a MCTEYEHUEM CPOKA MCKOBOW JaBHO-
CTH, CTUXUUHBIX O€JCTBUI U TIp.

B xypcoBoii pabdote /1, u ¥V, npuHUMaloTCs paBHBIMH HYJIIO. B cBs3u ¢ atum 1/,
IPUHUMAETCS pPaBHOU 11),.

PacuéTt Hajiora Ha HeABHKUMOCTD

CyMMa Haora Ha HEIBMXKMMOCTD OIpeeNseTcs 1Mo GopMyIie
Onp -H 106
P Hnp y.
12-100
rue H,,, — CTaBKa Haiora Ha HEABHKUMOCTb, % /TOJ;

O,

< (144)

— O0CTAaTO4YHAaA CTOMMOCTDb OCHOBHBIX ITPOHU3BOACTBCHHBIX (I)OHI[OB y4aCcTKa

3a MecsIl, y.e.

['onoBast craBka Hajlora Ha HEJABUKUMOCTD, SBJISIIOLIYIOCSI COOCTBEHHOCTBIO T'O-
CyJapCTBa, yCTaHaBJIMBAETCS B pa3Mmepe 1% OT O0CTaTOUYHOM CTOMMOCTH OCHOBHBIX
MPOU3BOJICTBEHHBIX (POHJIOB.

Ocraro4yHasi CTOMMOCTh OCHOBHBIX ITPOU3BOJICTBEHHBIX (DOHJIOB B KypPCOBOM pa-
0ote omnpenensiercs mo Gopmyse

O0,p=0ppp —H; ye., (145)

rae M, — cyMMa U3HOCa OCHOBHBIX IIPOM3BOJICTBEHHBIX (DOHIOB LieXa (y4yacTka), y.e.

CyMMy M3HOCAa OCHOBHBIX MPOHM3BOJICTBEHHBIX (POHIIOB MOKHO NMPHUHATH B Pa3-
Mepe cyMMbl amopTu3anuu (cMm. Tabdi. 2.20). Toapko npu MecslMHOW MporpaMmme He-
00xoauMo B3sTh 1/12 yacTs.



PacuyéTt Hastora Ha HOpMUpYeMble 000POTHbBIE CPeICTBA
(00OpPOTHBIN KANTKUTAJ)

CyMmMa Hazora Ha 00OpOTHBIHM KanuTai onpeaensercs 1no GopmyJe

O . -H
P _ “oc HO6 €.,
woe =570 Y (146)

rne O,. — CpelHero1oBasi CTOMMOCTb HOPMUPYEMBIX 00OPOTHBIX CPEACTB, Y.€.

PacuéT 001meii CcyMMbI HAJIOTA HA HEIBUKUMOCTh

Pacuér Hanora Ha HEABMIKHUMOCTD IIPOU3BOAUTCA I10 (I)OpMYJIe
PHO@ :PH.np + PH.OC y.€. (147)

Pacuér Hasorood,1araeMou npuobLIN

Pacuér Hanmoroo6iaraemoii mpuOBLIN MPOU3BOIUTCS IO PopMyJie

HH.O :H6 _HH.()O _H/m _PH.np y-€., (148)

rne 11, ,, — OpuOBLIbL OT MEPONPUATHI, KOTOPbIE 00JIararoTCsi HaJOrOM Ha J0XOA
(MoxxHO npuHATh 11, ,, =0),y.e.;

11, — pa3mep IbroTUpyeMoil puObLIN (JUBUAEHABI U 1p.), Y.€.

PacuéTt Hasiora Ha npudbLIbL

Pacuér nHanora Ha npuObUTL TPOU3BOAUTCS 1O (hopmyIie

Mo My (149)
& 100
rae H,, — craBka Hajora Ha IpuObUIb (MOXKHO NpUHATE H ), =24%).

Pac4yéT TpaHCIIOPTHOI0 HAJIOTA

Pacuér TpaHCIOpTHOrO HAJIOTa IMPOU3BOIUTCS 110 (HopMyIie
(H6 - 11 .00 _Hjm _PHOG _Pnp)Hmp

P, = z ., 1
p 100 y (150)

— K0
rae H,,, — cTaBKa TPaHCIIOPTHOTO Hasora (MOXXHO NPUHAT H, , =5%).




Pacuér yncrou npudbLIN

Pacuér uyucroil npuoObLUIM (MpUOBLIN, OCTAIOUIEICS B pacHOpPSKEHUU Tperpu-
ATHS, 11€Xa, Y4YacTKa W HampapisieMOd 1jsi (opMUpOBaHUS pe3epBHOro (ouaa
(11, 4=5%), Gponma nmonoaHEeHUs COOCTBEHHBIX OOOPOTHBIX cpelCTB ([1y,. = 30%),
(donna Hakomnenus (I1;, = 30%) n honna norpednenus (11, = 35%)) npou3BoaANT-
csi o popmyiie

I,=I;-P,,,—P,—P,,vye (151)

Pac4yéTt ypoBHSI peHTA0eJIbHOCTH U3/

Pacuér ypoBHsA peHTaOENbHOCTH M3JENHUs j-T0 HauMEHOBaHUA (Y, ;) IPOU3BO-
quTcs o popmyiie

. —C. .
\% -:M-IOO%. (152)
u30.j C

n.j
Pac4éT ypoBHS peHTa0eJIbHOCTH NPOM3BOACTBA

Pacuér ypoBHs peHTabenbHOCTH POU3BOACTBA (V), ;) MPOU3BOIUTCS 1O POpMy-
ne
_11,-100%

y !
Onp.d) + Ooc

p.n

(153)

Pacuér ¢pongoornauum

®doH100T/IaYa XapaKTepU3yeT YPOBEHb UCIOJIb30BAHUSI BCEX OCHOBHBIX IMPOU3-
BOJCTBEHHBIX (OHJIOB 11eXa (ydacTka). OCHOBHBIE MPOU3BOJICTBEHHbIE (DOH/IBI BKIIIO-
4aloT 0aJaHCOBYIO (IIEPBOHAYAIBHYIO) CTOMMOCTh BCEX BHUIOBBIX TPYIIIT MPOU3BO/I-
CTBEHHBIX (DOHIOB 11€Xa UK yyacTka (cM. Tabi. 2.24).
Pacuér ponmooTnaun npousBoguTcs 1o Gopmye
T

o, =—"—ye, (154)
Onp.qb

rac Onde — cpeaueroaoBasd CTOMMOCTb OCHOBHBIX ITPOHU3BOACTBCHHBIX CI)OHI[OB.

Bce paccunrannsie TOII cBoasTcs B Tabm. 2.32.



OcHoBubie TOII paboTtsl yuacTka (1iexa)

Tabnuua 2.32

Eannunna 3HayeHHe
IMoka3zarteJp
U3MEpPeHHUs | MoKa3aTesst
1 2 3

1. [InanoBBIN 00BEM MPOU3BOJICTBA, B TOM YHCIIE:

- A IIT.

- b LT.

- B 1IT.
2. O0BEM peannzyeMon TPOayKIIUU y.€.
3. [lonnas ce0ecTOMMOCTh peaii3yeMou IPOTyKIINU y.€.
4. 3aTpathl Ha YCIOBHYIO €UHUILY TPOAYKIUHU y.e.
5. [Nonnast ce0eCTOMMOCTb €IMHUIIBI TTPOTYKIIUU:

- A y.e./ImT.

- b y.e./ImT.

- B y.e./mT.
6. Llena npeanpusiTusi €AMHUALIBI TPOAYKIUHU:

- A y.e.

- b y.e.

- B y.€.
7. llena peanmu3anuu NpoAyKIMUA C YYETOM KOCBEHHBIX
HaJIOTOB:

- A y.€.

- b y.e.

- B y.€.
8. [IpuObuIbh OT peanu3aii NpoaYKIIUU y.e.
9. Yucras npuObUIb NPEANPUATHS y.e.
10. YpoBeHb peHTa0eIbHOCTH MPOU3BOJICTBA %
11. YpoBeHb peHTaOEIbHOCTH U3IETUS

- A %

- b %

- B %
12. ®oH00TIaYa BHITYCKAEMOM POIYKIIMU y.€.
13. Yucnennocts IIIIT — Bcero Yell.
B Tom uncue:

- OCHOBHBIX ITPOU3BOJICTBEHHBIX pabOYnX

- BCIOMOTaTelIbHbIX MPOU3BOJICTBEHHBIX pado-

qux

- HWTP u ynpaBieHueCcKoro nepcoHaia
14. IIpon3BOAUTENIBHOCTH TPYJa OAHOTO IPOU3BOJICT- y.e./uedn.
BEHHOT'0 paboyero
15. ITpor3BOAUTEILHOCTD TPYJa padOTAOIIUX y.e./ued.




Oxonyanwue tadm. 2.32

1 2 3
16. Pasmep otuncnenuii B poun C3H Pb y.€.
17. Pa3mep eIMHOro II1aTea Hajaora B OKJDKET y.e.
18. Pa3mep oTuMClIeHU B MECTHBIN 1IEI€BOM OIOIKET y.€.
19. Pa3zmep oTunciieHHi B pecnyOJIMKaHCKUH 11e71eBON y.e.
dong (c/x, D)
20. HAC y.e.
21. Pazmep Hanora Ha npuObLIb y.€.
22. Pazmep Hasora Ha HEABUKUMOCTD y.e.
23. CTOMMOCTh OCHOBHBIX MPOU3BOJCTBEHHBIX (DOH- y.€.
JIOB
24. CpegnerojoBasi CTOMMOCTbh O0OOPOTHOT'O KanmuTaia y.€.
25. O6mwuii poun 3apadbotHou tiatel [T y.e.
26. CpennemecsuHas 3apaboTHasi 1aTa OJHOro pado- y.e.
TAIOIETO
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PykoBoaurens:

K. 3. H., JOLICHT HNBanos ..

Munck 2003



[Ipunoxenue 2

Koy Ppuuuenrt, y4uTbIBaIOIINH JONMOJTHUTEIBHYIO IJIOUIA1b, 3AHUMAEMYIO
MeTAJVIOPEeKYLIUM 000py10BaHHEM

IL1omanb, 3aHUMAaeMas K°3‘l"1)lflll/leHT, YUHTBI-
CTAHKOM 10 ragaputam, m> | oo HH IOTIOTHITCTE-
HYI0 Iomanb (K,,)

Jlo 2 4,0

Or2 o4 3.5

Ot 4 106 3,0

Ot 6 10 10 2.5

Ot 10 no 20 2.0

Cabiie 20 1,5

[Ipunoxenue 3

YKpynHEHHBIEC TOKA3aTEJIH CTOUMOCTH CTPOUTEIbCTBA HOBBIX 00bEKTOB
NpeANPUATH, HOPMbI aMOPTH3ALMH

O0mas ctouMoCTh
Hopma amopru-

HanmeHnoBaHue 00beKkTa 1 M’ pazBépnyToii
3amuu, %
TUIOIIA/IN, V.€.
1.ITpousBoACTBEHHAS TUIOIIAAb, 31AHUE 170 2,7
U3 JKeJIe300€TOHHBIX KOHCTPYKITUI
2.1TpousBoACTBEHHAs TIOMIAAb, 31aHUE 250 3,1

U3 Kupnuya

3.BcnomorarenbsHas miomaias Kopnyca 250 3,1




[Ipunoxenue 4
YacoBble Tapu(HbIEC CTABKH /151 pa00YNX NPOU3BOACTBEHHBIX 00beIUHEeHUI
U NPeANPUATHI MAIIUHOCTPOCHUS

Yacosbie TapupHusbie | YacoBbie TapudHbIe
Pa3zpsaabl
CTaBKH I NOBpe- CTaBKH Il
padoThbI
MEHIIIUKOB, Y.e. CIe/IbIIHKOB, V.€.
I 0,697 0,742
11 0,754 0,800
111 0,834 0,891
IV 0,971 1,042
\Y 1,127 1,199
V1 1,307 1,402

[Tpunoxenue 5

CTouMOCTH OTHOT0 MOTOHHOI0 METPA NMPOJETHON YaCTH KOHBeHepa, cKaTa,
CKJIN32 B 3aBUCHUMOCTH OT IIMPHUHBI TPAHCIIOPTHOIO CPeACTBA

IIupuna Cronmocts 1 M Crounmocts 1 M

TPAHCIIOPTHOI'O IOrOHHOI'0 NMOIrOHHOI'0 CKAaTa,
CpeACTBa, MM KOHBeiiepa, y.e. CKJIM3a H Jp., V.e.

200 15,88 1,87

300 23,83 2,30

350 27,80 3,27

400 31,77 3,75

450 35,74 4,20

500 39,71 4,67

550 43,68 5,15

600 47,65 5,60

[Tpumeuanuie. CTOUMOCTB JEKTPOABUTATENSE MOKHO NTPUHATH 30-40% oT cTom-
MOCTH KOHBENepa.
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