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1. 3agaua Ne 1. Pacyer JIUTENHLHOCTH TEXHOJOIMYECKOIr0 LHMKJIA NPH
Pa3JIMYHBIX CIOCO0aX ABWKEHUS JAeTajiell ¢ MOCTpoeHneM rpapuxkon
JABHKEeHUSA

[Ipu nmocnenoBaTenbHOM BUJE ABMXKEHUS JeTajeil B MPOU3BOACTBE Mepeaaya
JeTalieil ¢ OTHOM OmNepaluy Ha APYTYIO BBITOIHSAETCS TOJIBKO BCEW MapTUEH.

[Ipu napannenbHOM BUJE ABWXKEHHUS JeTajield B MPOU3BOJCTBE Iepeaaya Ha
KaXIyI0 MOCIEAYIOUTYIO0 ONEPaIi0 OCYIIECTBISCTCS OTACIbHBIMU JETAIsIMU Cpa-
3y ke mociie 00paboTKu ee Ha mpeapaylei onepauuu. Eciy nocnenyromas omne-
pauus Mo BpeMEHHU JOJbIIe MpeAbIIyIIeil, TO BCce JAeTalu, KpOME MEepBOid, HAXO-
JSITCS HEKOTOpOE BpeMs Ha paboueMm mecte. Bropas getans moctymaeT Ha ornepa-
LIMIO, KOI/Ia €Ile HE OKOHYEHa 00paboTKa NepBOM AETAIIH.

Ecnu nocnenyromas onepanus o BpEMEHN MEHBIIE MPEABIIYIIEN, TO HA HEX
MMEET MECTO MPOCTOW 000PYAOBaHUSA MEXKy OKOHYaHHUEM OOpPaOOTKU OJHOTO H3-
JIeHS ¥ HayajaoM oOpabOTKU CIEAYIOMIEro 3a HUM U3JEIusl.

[Ipu cmemiaHHOM BUE JBMXKECHUS JIeTalleld HA KOPOTKUX OMEpaIUsix Mo CpaB-
HEHHUIO C TPEAbIAYIICH CO3/1at0TCs 3a/1ebl, 00eCIEYMBAIOIINE HEMPEPHIBHOCTH 00-
paboOTKHU BCEMl MapTHU U yCTPAHSIONIME MPOCTON 000PYyI0BaHUS U pabOUUX.

Jlnst onpeneneHust JJIUTEIbHOCTA TEXHOJIOTHYECKOTO IUKJIA PAaCYETHBIM Me-
TOJOM MOKHO HCIIOJIB30BaTh CIAEAYIONIUE (POPMYIIbI:

m
Thoer™ Zt "y
1

T"=>"t+n-1x,;
1

Tu=Y 1 + [ - 1, -3 1)1,

e Tooen, T s Thap — JUIMTETIBLHOCTH TEXHOJIOIMYECKOIO LHMKJIA COOTBETCTBEHHO
MIPH TIOCJIEA0BATEILHOM, MOCJIEA0BATEIbHO-TapaIEIbHOM
Y napajjiebHOM BHUJI€ ABHXKEHHS U3JICJIMN B MPOU3BOJICT-
BE;
t — Bpems OJTHOW OIEpaLNH;
m — 4YKCJIO OIEpALUd;

Dt — cyMMa BPEMEHH OT MEpBOH 10 IOCIEAHEH OIepalnud Ha
1

OJIHY JI€Tallb;
n— YHUCIIO JIeTajei B MapTuu;
ty; — BpEMsI BBIIOJIHEHUS HAauOOJIbIIEH M0 AJIUTEILHOCTH OIepa-
AW Ha OJHY JI€TAJb;

Xt;, — CyMMa BpPEMEHHU Ha BBINOJHEHUE OIEpalnii ¢ HauboJbIIeH
JUTUTEIILHOCTBIO MPU COIMOCTABIEHUH CMEXHBIX ONEpaALUi,
cuuTas OIepaluy, NPEAUIECTBYIOMNE NEPBOM U IOCIE-
QYIOLIYIO 32 MOCJIEAHEN Olepaliel paBHBIMU HYJIIO;



2top — CYMMa BPEMEHU Ha BELINOJHEHHE ONIEpAIMil ¢ HAMMEHBIIEN

JUTUTEIIBHOCTBIO MPU COMOCTABIEHUH CMEXHBIX ONEPALUN,
cuuTas ONepaluy, NPEAIIECTBYIOIINE NEPBOM, M IOCIE-
JOYIOIIYIO 32 MOCJIEIHEN PABHBIMU HYIIIO.

ITpumep pacyera Xt,, U Xty (TabmI.1).

JIUTeNnbHOCTh BpEMEHU 00pabOTKU OJHOM JI€TAIU COCTABIISIIOT:

Ha [IEPBOM ONepalunu 2 MUH.;

Ha BTOPOU OIEpalluy 3 MHH.;

Ha TPEThEU onepanuu 6 MUH.;

Ha 4yeTBepTON — | MUH.;

Ha OATON — 4 MHUH.;

Ha [IECTON — 5 MUH.

Tabmuna 1
Homepa onepanun Bpewms onepanuii, MuH
KOPOTKHUX JUTMHHBIX
Hyneas u nepsas 0 2
IlepBas u BTOpas 2 3
Bropas u Tpetbs 3 6
Tpetbst U yeTBepTas 1 6*
UYerBepras u nsras 1* 4
Ilaras u mecras 4 5
[lecrast u HyseBas 0 5*
Hroro: Ztgop = 10 Xt,,=20

* IIpu 11oACYCTSC UTOra 0OaHa M3 CMCIKHBIX, paBHaA IO BCIIMYMHC I_II/I(i)p Huc-
KIIFO4YacCTCA.

3amauga Nel

Paccuntarh AIUTENBHOCTh TEXHOJOTHMUECKOIO IMKJIA C TOMOIIbIO (hopMyn u
MOCTPOUTH IpaUKU NBUKEHUS MApTUU AETajed Mo omeparusM IMpu MocieaoBa-
TEJIbHOM, MapaIeIbHOM U MOCIE0BATEIbHO-IapauIeIbHOM BUIAX JIBHXKCHUS Jie-
TaJiel B mmporiecce ux o0padbotku (Tadm.2).

OGpabaTtpiBacMas TTapTUsl COCTOUT U3 «ny» netaneil. KomndecTBo omepanuii -
«my». [muTenbHOCTh BpeMeHH 00paOOTKH OJTHOM JIeTaJIN:

Ha [epPBOM onepauuu — t;, MUH.;

Ha BTOPOU OIepanuu — ty, MUH.;

m - ¥ onepanum - t,, MUH.
Macitad npu nocTpoeHuu rpaduKoB NpuHATh: 1 kieTka = 1 MuH.




Hcxonabple naHHbBIE

Tabnuua 2

Haunmeno- BapuanTsl

BaHUE II0- I; 10 2;9 3;8 4;77 5;6

KaszaTelien
n 3 4 5 3 3
m 5 4 3 4 5
t) 4 5 6 3 4
t) 4 3 3 2 2
t3 2 4 8 3 1
ty 5 5 - 4 5
ts 3 - - - 3
2. Ipumep pemrenus 3axaqyu Nel

Tabnuma 3

Hcxonaple na”HHbBIE:

HaumenoBaHue nmokasateieu 3HaYeHNE MOKa3aTejIe
n 4
m 4
t; 5
t 3
13 4
ty 5

1. HOCHCI{OB&TGHBHBIﬁ BUA IBHUKCHUA

Twoi=) t-n=5-443-4+4-4+5-4=68 mun.
1
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HpOI[OJ'DKI/ITeJ'IBHOCTB, MHH.

2. TlapannenbHbIN BU IBUKECHUS

Top =Y t+(n—1)-tn=(5+3+4+5)+(4-1)-5=32 mun.
1

HpOI[OJ'DKI/ITeJ'IBHOCTB, MHH.

3. TlocnenoBaTtenbHO-MApAIIIEIbHBIA BUJ JBUKEHHUS

o Bpewms oneparuii
Howmep onepanuii P P

KOPOTKHX JUTMHHBIX
0-1 0 5
1-2 3 5
2-3 3 4
3-4 4 5
4-0 0 5

Bcero: 7 14



38 mumn.
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HpOI[OJ'DKI/ITeJ'IBHOCTB, MHH.

()

MapTuu AceTajJIeu

ABHIKCHHU A

crocooax

Pacuer IMTEJBHOCTH TEXHOJOTMYECKOr0 IHMKJIA
0e3 mocTpoeHusi rpaguKoB ABUKEHUSA

Ne2.

npun  pa3/Jin4HbIX

3amaua

3.

Paccuurats ¢ IIOMOIIBIO (bOpMYJ'I JJIIUTCIBHOCTE BPCMCHHU TCXHOJOIMYCCKOI'O
OUKJA IIpHU IMOCICAOBATCIIBHOM, IIApalJICIbBHOM M CMCIIAHHOM BHJ/IAX. I[BI/I)KGHI/IG

(Tabn.4).

Pasmep maptun - n mryxk.

JeTaliel B MPOU3BOJCTBE

KonuuectBo onepanuii - m.

JInuTenbHOCTh BpEMEeHH 00pabOTKU OTHOW JI€TAJIU:

t;, MUH;

Ha [EPBOM ONEpaLUU —

t,, MUH;

Ha BTOPOU ONEpALN —

t, MUH.

Ha m - ¥ ornepamnuu



Hcxonabple naHHbBIE

Tabnuua 4

HaunmenoBanue BapuanTsl

rokaszaTesei 1,9 2,6 3,7 4,8 5,10
n 20 30 25 35 40
m 6 5 7 5 6
t) 50 40 55 20 25
t 70 60 75 25 30
t3 40 30 45 30 20
ty 60 50 35 10 30
ts 80 70 60 40 40
te 30 - 40 - 20
t; - - 20 - -

4. Ilpumep pemieHus 3agaum Ne2
Tabnuma 5

Hcxonaple na”HHbBIE:

HaunmMmeHnoBanue mokazareiei

3HayeHue nmoKasarejei

n 20
m 6

t 50
t) 70
t3 40
ty 60
ts 80
te 30

PEIIEHUE:

1. IlociaenoBaTenbHEIN BUI ABUKEHUS

Tnom=2t-n=50-20+70-20+40-20+60-20+80-20+30-20=66OO MUH.
1

2. TlapannenbHbIN BUJ IBUKECHUS

Top =Y £+ (n—1)-tor = (50 + 70+ 40+ 60 + 80 + 30) + (20— 1)-80 = 1850 vaun.
1




3. TlocnenoBaTtenbHO-MApAIIEIbHBIA BUJ JBUKEHHUS

Tabanma 6
RTINS
KOpOTKI/IX JJIMHHBIX
0-1 0 50
1-2 50
2-3 40 70
3-4 40 60
4-5 60 80
5-6 30 80
6-0 0 30
Bcero: 180 290

Toon= iz +0n =D 10— S i) = 330+ [(20 ~ 1)(290 - 180)] = 2420 yaun.

5. CucreMa ceTeBOro NJIAHUPOBAHUE M YIIPABJICHUA IIPOU3BOACTBOM

B cereBoif Moaenu coObITHS 0003HAYAIOTCA KPYKKaMH, pabOThl — CTpe-
Kamu. B moctpoeHHOM rpaduke A0IKHO OBITh OJTHO HayalbHOE U OJJHO KOHEYHOE
coObIiTHe. COOBITHE — 3TO IPOMEXKYTOUHBIM WM KOHEYHBIN pE3yJbTaT OJHON WIH
HECKOJBKHUX padoT. OHO HE UMEET MPOJIOJKUTEIBHOCTH BO BPEMEHH, a YKa3bIBAa€T
Ha HAYaJlo KaKux-TMOO pabOT M MOXKET ObITb OJHOBPEMEHHO 3aBEPILICHUEM
TIPYTUX.

B xozne pacuera cereBoro rpaduka OnpeaensroTcs ClAeAylolue napamer-
PBL: POAOKUTENBHOCTh PA00T U KPUTHUYECKOTO MYyTH, HanboJiee paHHUE U Hau-
0ojiee MO3JHUE CPOKH HACTYIUIEHUS COOBITUHA M OKOHYaHUS padoT, Bce BUABI pe-
3€pBOB BPEMEHU ISl pabOT U COOBITUM, HE JIEKALUX Ha KPUTUYECKOM ITyTH.

Bcesikas nmocnenoBaTeabHOCTh padOT, COSAMHSIONAs HaYaIbHOE COOBITHE C
KOHEUHBIM, Ha3biBaeTcsi myTteM. [lyTh, UMeromuii HauOOoNbIIYIO MPOAOIKUTEIb-
HOCTb PabOT, Ha3bIBACTCS KPUTUUECKUM U U300pakKaeTCs )KUPHBIMU CTPEIKAMU.

PaboTsl, nexamye Ha KpUTHUYECKOM IYTH, HE UMEIOT PE3EPBOB BPEMEHH.
[ToaToMy HecoOJIOJIeHuE CPOKOB BBIMOJHEHUSI JI0OOW pabOThl HA KPUTHUUECKOM
IIyTH BEIET K CPBhIBY CpPOKa BBIIOJHEHUS BCEro KoMIuiekca paboTel. PaboTsl He
JeXalllhe Ha KPUTUYECKOM IyTH, UMEIOT PE3EPB BPEMEHH.

[Ipexkae yem ompeAenuTh KPUTHUECKUW MyTh, HEOOXOAMMO pPacCUUTaTh
paHHUM U MO3AHUN CPOKHU COBEPUICHUS COOBITHI, a TaKXKe pe3epB BPEMEHHU IO Ka-
&K10My coObITHIO. COOBITHSA C HYJIEBBIM PE3EPBOM U YKaXyT Ha MPOXOXKIACHHUE
KPUTHYECKOrO IyTH. PaHHMI CPOK COBEPLICHUS COOBITHS ¢! XapAKTEPU3YET HAM-

OoJiee paHHUN U3 BO3MOXKHBIX MOMEHTOB HACTYIUICHHS] TOTO UJIA UHOTO COOBITHS.
Cpok ero coBeplIeHUs ONpeAeIeTcsl BEIUYMHON Hanbomee JIUTEIbHOTO OTpe3Ka
MyTH OT UCXOJHOTO COOBITHSL JO paccMarpuBaeMoro. PaHHuil cpok coBeplieHus
coObITUA ompeensieTcs no Gopmyse

10



p _ p
t; =max[t] +1,],

t7

r€e °j - paHHUU CPOK CBEPILECHUS MPEAIIECTBYIONIETO COOBITHUS;

p .
l - PaHHUI CPOK CBEPILICHUS MOCIEAYIOMIEr0 COOBITHS;

[, - IPONOIKUTEIBHOCT pabOTHI ij, CBA3BIBAIOLIEH COOBITHE i ¢ COOBITHEM j.
ij
[To3nHuil cpok cBeplIeHUsI COOBITHA ¢ XapaKTEepu3yeT naary HauOoliee

MO3HET0 U3 JAOMYCTUMBIX CPOKOB CBEPLIEHHUS TOrO MJIM UHOTO coObITusA. [To3aH1E
CPOKH CBEPIIEHUSI COOBITUN HAXOIATCS MO Cienytoueil popMmye:

t; =minff’ —¢;],

n
rac ti - HO3AHCC BPCMA CBCPUHICHUA MMPCAIICCTBYIOMICTO CO6I>ITI/I$I;

n

! J - IO37HEE BPEMsI CBEPIICHMS MOCIEAYIOIIETO COOBITHS.

Ecnu pacuer paHHUX CPOKOB CBEPIIECHUS COOBITHS BEJETCS CJIEBO HAIMPABO
(0T HAYaNBHOTO COOBITHUSA K KOHEYHOMY), TO MPU OMPEACICHUU MO3THUX CPOKOB
CBEpIICHUS COOBITUN pacyeT HYKHO BECTH CHpaBa HaJeBO (OT KOHEYHOTO COOBITHUS
K HA4aJIbHOMY).

Pe3epB BpeMeHH COOBITHS MPECTABIsET COOON Pa3HOCTh MEXIY MO3AHUM
Y paHHUM CPOKAMU CBEPIIEHUS COOBITUS U ONpeAesieTcs no Gpopmye

__ 4h p
R=t'—t"
HAYaAJIBLHOE CO- MIPEIIIeCTBYIO- MOCJIETYIOIIEE CO- KOHEYHOE
ObITHE iee coObITHUE ObITHE coObITHE
HauMEHOBAaHUE
paboThI U U

MPOJIOJKUTEIb- .
HOCTB paboThI '

9 ©

Puc. 1 — DnemenTsI ceTeBoro rpaduka

CoObiTHs, U300pakaeMble KPYKKOM, IMOJIYy4YalOT B TpauKe HOMEp WU
mmndp. Mcxoanoe cobbiTrEe - HyJIEBOW HOMEp, a BCE MOCIEAYIOUME HYMEPYIOTCS B
BO3pACTAIOLIEM MOPSAIKE IO MEpe Mepexoa OT MPEAIIECTBYOIINX COOBITUH K IO-
CJIEIYIOLIUM.

11



PabGotbl — 3TO mporecchl (orneparnu) KOMIUIEKCA, BBITOJTHEHHE KOTOPHIX
CBSI3aHO C 3aTpaTamMu BpEMEHHU, Tpyla, pecypcoB (cpenctB). Pabota B cereBoM
rpadguke n300pakaeTcsi CTPEIKOM.

OXxunaHue — 3TO MPOIECC, TPEOYIOUIUNA MO TEXHOJIOTUUECKUM HIIM OpraHu-
3aI[MOHHBIM MIPUYUHAM TOJIBKO 3aTpaT BPEMEHU (HO HE TPYJa WIM MaTepUaIbHBIX
pecypcoB). Oxunanue n300paxaeTcs CIUIOMIHONW CTPENIKOM, KaKk U1 COOCTBEHHO pa-
0oTa (3aTBepaeHne OETOHA, BRICHIXaHUE KPACKH H . ).

dukTHBHAA paboTa (JOTHUYeCKas CBS3b, 3ABUCUMOCTH) CIIYKHUT TOJIBKO ISt
0003HaUYeHUsI JJOTUUECKUX CBSI3€d MEXIYy OKOHUYAHHEM OJHHUX pabOT M Hayajiom
JIpYTUX. 3aBUCUMOCTb U300paxkaeTcs Ha rpauke MyHKTUPHOU cTpenkoi (puc.l).

Jlnst o0o3HaueHust cOObITUM U pabOT MCHOJIB3YETCSl CHEAYIOIIasi CUMBO-

JINKa:

@ #@ #@ #@

3mech (h-i) - mpemmecTByomias padoTa;
(i-)) - mamHas paborTa;
(-K) - mocnenyromas pabora.

[Ipu pacuete mapameTpoB ceTeBoro rpaduka 1enecooopa3Ho Mojb30BaTh-
Csl KIJIIOYOM, KOTOPBIM OMpejensieT MOCleN0BaTeIbHOCTh PacueToB, MPUCBOCHHUE
KaXXJIOMY MapaMeTpy OMpPEIEICHHOTO CUMBOJA U YKa3bIBAET MECTO PACIOI0KECHUS
nH(pOpMaIIMK IO BCEM MapaMeTpaM CeTeBOM Mojenu (puc. 2).
[Ipu mocTpoeHUM CeTEeBBIX MOJENEH HEOOXOAUMO COOJIIOATh CIAEAYIOLIUE
MpaBuia;
- Kaxjaas paboTa J0KHA UMETh CAaMOCTOSTEIIbHBIN KOJT;
- HE JOJDKHO OBITh TYNHMKOBBIX W HEOOECIIEYEHHBIX COOBITHH (pHC. 3, CO-
ObITHA 4, 5);
- B ceTeBOM Ipaduke HE JOHKHO OBITh 3aMKHYTBIX KOHTYPOB (puc. 3, t.3,
t3.7, t7.2);
- KaxxJ0e coObITHE JIOJKHO UMETh CBOM HOMED.

Puc. 2. Kitou pacuera napaMeTpoB CETEBOro rpaduka:

PH - panee nauano ganuoit padotsl; [IH — no3anee nayano nanHoi padotsr; PO-
paHHE OKOHYaHME JaHHOU paOoThl; I10 — mo3aHee OKOHUaHHME NaHHOM PadoTBHI; fi
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— IPOJOIKUTEIIFHOCTh JaHHOW paboThl; U — yacTHBINM pe3epB BpeMeHH; R — 00-

AN PE3EPB BPEMEHHU.

Puc. 3. [Ipumep HEnmpaBUIBHOTO NOCTPOEHHUS CETEBOrO rpaduka

[Tpumep

Ha puc. 4 nokazaH yKpylnHEHHBIN ceTeBOM rpauK M3TOTOBIEHHUS OMBITHO-
ro oOpasua anextpoasuratens. [lepeueHb coObITUI U PaOOT, MPUBEJECHHBIX HA PU-

)

CYHKE, IIPEJCTaBJIeH B Ta0J. 7.

o

y
v

O ©

Puc. 4. CeteBoii rpaduk U3roTOBICHUS OMBITHOTO 00pa3iia

13



Tabnuua 7

060- CoObiTust 060- PaGotel [Ipo-
3Haue- 3Haue- JIOJIKHU-
HHUC HHUC TCIIb-
COOBI- pabor HOCTh
TN paboTHl,

MCEC.
0 Koncrpykropckas nmoky-| 0-1 Pa3zpaboTtka TexHOJIOTHN 2
MEHTAIUsl TOTOBA
1 TexHonorus pazpadboTana 0-2 | M3rotoBieHHEe MOJICITBLHOM 2
OCHACTKH
2 MopensHass ocHactka n3- | 0-3 | 3aka3 NOKYNHBIX U3AEIIHI 1
rOTOBJICHA
3 Ilokynnsle m3penus 3aka- | 1-4 N3roTtosneHne 3aroroBoK 0,5
3aHBI
4 3aroTOBKHU U3rOTOBIICHBI 1-5 Pazpabotka ueprexeit 3
TEXHOJIOTUYECKOU OCHACT-
KU
5 Pa3zpabotka yepTexeit | 2-6 N3roroBneHue OTIMBOK 0,5
TEXHOJIOTUYECKOM OCHACT-
KM 3aKOHUYEHA
6 OTIMBKY U3rOTOBJIEHBI 3-7 ITony4yeHne MOKyIHBIX 5
U3EeINN
7 [ToxynHble u3genus nony- | 4-8 | Mexannueckast o0paboTka 3
YECHBI OCTaJIbHBIX JIeTaliel
8 Jletanmu W3roToBjae€HBI M | 5-8 H3roroBiaeHne TEXHOIO- 2
MOJTyYEHBI TUYECKOM OCHACTKHU
9 OmnbITHBIN 00pazer; coOpan | 6-8 | Mexanunueckas o0paboTka 1
JIUTBIX JIeTaJIeH
7-8 3aBUCUMOCTh 0
8-9 Coopka onbITHOTO 00pa3-
1a

Jl7ist pacueTa BpEMEHHBIX MMapaMeTPOB CETEBOro rpaduka BHaYaie He0OXOo-

MO TPOHYMEPOBATh pabOThl TaKUM 00pa3oM, YTOObI HOMEp MOCHeayIoEen pa-
00TbI OBLT OOJIbIIIE HOMEPA padOThI, MPEAIIECTBYIOMEH TaHHOU. /(s ManbIx rpa-
(hMKOB 3TO JIETKO clIenaTh 0€3 COOMIOICHHS ONPEeISCICHHBIX MPaBHUII.

Onnako nns cetu B 40-50 paboT HyMmepaluio 1e1ecoo0pa3Ho MPOBOAUTh,

IMOJIB3YsACh MCTOJ0OM, KOTOpBII\/’I MOJIYUYHJI HAa3BAHUC «MCTOJ BBIYCPKHWBAHUA CTPC-

JIOK).

CyTb ero coctouT B cieayroiieM. McxonHoOMy COOBITHIO MpUCBauBaeTCs

panr 0; 3TO O3HAYaeT, YTO TAKOE COOBITHE HE HMMEET BXOJISAIIMX B HEro padoT
(cTpenok). 3aTeM Ha ceTeBOM rpaduke BEIYEPKUBAIOT BCE CTPEJIKHU, BRIXOISAIIUE U3
coObiTus ¢ panrom 0. B pe3ynbrare 0JHO WJIM HECKOJIBKO COOBITHII MOTYT OKa-
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3aThCsl 0€3 BXOASNIUX CTpesiok. B Hamem ciyyae (cM. puc. 4) 3T1o coositus 1, 2, 3.
Bcem um mpucBauBaercst panr I. s m000ro u3 3THUX COOBITUN YMCIO CTPEJIOK,
COCIMHSIONINX C COOBITHEM HYJIEBOIO paHTra, paBHO enuHuile. [locne BeIuepKuBa-
HUS CTPETIOK, BBIXOASIIUX U3 COOBITUSI MIEPBOrO paHra, Mojay4yaroT BHOBb HEKOTO-
pO€ KOJIMUECTBO COOBITUM 0€3 BXOJAIIUX CTpeNioK (B HaimieM ciydae 4, 5, 6, 7).
Bcem um npucBauBaetrcs panr 2 u Homepa 4, 5, 6, 7. Jlig mo0oro u3 3TuX coObl-
TUW YKCIIO CTPEJIOK, COCAUHSIONINX €r0 C COOBITHEM HYJIEBOTO paHra, paBHO ABYM.
OcraBirecst B ceTeBOM rpaduke coObITHSI MOTYy4aroT MOPSIKOBbIE HOMEpa 8 U 9 u
paccMaTpUBaIOTCS Kak COOBITHS 3-TO, 4-TO PaHTOB.

OCHOBHBIMHU MTapaMeTpPaMu CETEBOTO rpaduka sIBISIOTCS:

-  KPUTHYECKHH IyTh;

- paHHMI CpPOK Hayalla U paHHUM CPOK OKOHYAHUS padoT;

- TO3AHUM CPOK Hayaja U MO3JHUNM CPOK OKOHUYAHHUS pabdoT;

- pe3epBbI BPEMEHU.

JlnvHa 11000r0 MyTH paBHA CyMME MPOJOJIKUTEILHOCTENH COCTABISIOMINX
ero pador.

Kputndeckuii myTs 0003Ha4aercs Ly, , a €ro NpOoAOIKUTEIBHOCTD — fyy,.

[lonsiTe «KPUTHUYECKUM MYTh» — OJIHO W3 TJABHBIX B CETEBOM rpaduke,
T.K. OHO OIpeenseT o0y MPOAOTKUTEILHOCTh padboT. MI3MeHeHne npo0IKu-
TEIBHOCTHU 1000 paboThl, JexKallell Ha KPUTUUYECKOM MYyTH, MEHSET (COKpalaet
WK YJJIMHSET) CPOK HACTYIUIEHHUSl 3aBepliaromiero coOwiTusi. CremoBaTenbHO,
[JIABHOE BHUMAaHUE JOJKHO YAENIAThCS padoTaMm, JIeKAIUM Ha KPUTUYECKOM MYTH.

IToacunTaem mojHbIC MYTH CETeBOTO rpaduka (cMm. puc. 4):

t,=2+05+3+1=6,5 mec.,

L,0-1-4-8-9);

t,=2+3+2+1=28,0mec.,

L,(O0O-1-5- 8-9);

3=2+0,5+1+] =4,5 mec.,

L;(0-2-6-8-9);

t4=1+5+0+1=7 mec.,

L, 0-3-7-8-9).

CnenoBarenbHO, KPUTUYECKUM IyTEM CETEBOro rpaduka H3rOTOBIICHUS
OIBITHOTO OOpasua sBasgeTcs MyTh L), KOTOpBIN moay4yaeT odo3HadyeHue L, Ero
MPOJIOKUTENLHOCTh PaBHA

t, = tp= 8 Mec.

[Ipu pykoBojcTBe paboTaMu, NpPEACTABICHHBIMU Ha CETEBOM rpaduke,
cienyer oOpamaTh BHUMaHHE Ha MyTH, OJIU3KHE MO MPOAOTKUTEIBHOCTU K KpH-
TUYECKOMY (OKOJIOKPUTHUYECKHUE) T.K. yBEIUYEeHUE 00BEMOB (CpOKOB) pabOT Ha
ATUX MYTSAX MOXET MPEBPATUTh UX B KPUTUYECKHE U, TAKUM OOpPa3OM, U3MEHUTH
CPOK BBIIIOJIHEHUSI pa0OTHI B 11eJI0M. B Halllem ciiydae TakuM IMyTeM SIBISETCS Ty Th
Ly(0-3-7-8-9); t,="7 mec.

Pannuii cpok Hayana 000K pabOTBI CETEBOTrO rpaduka t,, paBeH CyM-
MapHON MIPOJIOIKUTENBHOCTH PpabOT HAa MAaKCUMallbHOM W3 MPEANIECTBYIOIIUX
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3TOI paboTe myTteil. Tak, B Hallel 3ajaue paHHUI CPOK Hauyana paboTel 8 — 9 or-
penensercs yepes myTh L (0 — 1 — 5 — 8); tpum 5.9 = 7 Mec., HOO BCe Mpeanect-
BYIOIIIME 3TOW pabOTe MyTU MEHBIIE MO MPOJOJLKUTEIBHOCTH. PaHHNE CpOKHU Ha-
gaja pabotel 5 — 8, 1 — 4, COOTBETCTBEHHO PABHHI (54 5.8 = 5 MEC. U t (py) 14 = 2
Mec.

Pannuii cpox OKOHYaHMs JK000H paboThl cereBoro rpaduka t,. paseH
CyMME paHHEro cpoka Havalia Jito00i paboThl U €€ MPOJOJKUTETLHOCTH

tp.oi = tp. mit G

Pannuii cpox oxoHuaHus paboTel 5-8 paBeH tp 5.8 = tpumss T ts.g = ST2 =7
Me€C., paHHUU CPOK OKOHYaHUS paboThl 8-9 tp'og_g = tpmg-ot tso=7+ 1= 28 mec,,
T.€. PaBEH MPOJAOIKUTEILHOCTU KPUTUUECKOTO My TH.

[To3maUi CpoK OKOHYAHHUS JTI000M paboThI ceTeBoro rpaduka t,., paBeH
Pa3HOCTU MEXIY IPOJOKUTEIBHOCTBIO KPUTHUECKOTO MYTU t, U CYyMMAapHOIii
MPOJIOKUTEIFHOCTRIO pad0OT HAa MAKCUMAIBHOM U3 MyTEH, CIeNYIOMMX 3a JaHHOU
paboTOH 1 3aBepIIAIOIIEMY COOBITHIO:

thoi = th' Ztmax .
Tak nmo3nHuit cpok okoH4YaHUs paboThl 1-4 paBeH
tnoy-4 = tp- (tasT tg9) =8 - (3 + 1) =4 mec.

a 711 paboThI 1-5
tn.oy1-s = tip= (ts.81 ts9) =8-(2+1) = 5 mec.

HetpynHo 3aMeTHTh, YTO MO3AHUN CPOK OKOHYAHHMS paboThI 8-9 paBeH typ,
TaK KaK Ztpa— 0.

[lo3nuuil cpok Hayana paboThl ceTeBoro rpaduka t,,; paBeH pa3HOCTH Me-
Ky TIO3IHUM CPOKOM OKOHYAaHHUS 3TOW pabdOThI U €€ MPOAOJIKUTENbHOCTBIO:

tn.Hi: tn.oi - ti .

Tak mo3aHuM cpok Hayana padotel 1-4 paBeH

tomi-4 = toyi-4 - tra = 4-0,5 = 3,5 mec.,

a 11 paboThI 1-5
tnm1-5 = tmoyi-s - tis = 5-3 = 2 mec.

PesepBom Bpemenu R mroboro mytu L HazbiBaeTcsi pa3HOCTh MEXIY MpPO-
JOJKUTENIBHOCThIO KPUTHUUECKOTO U paccMarpuBaeMoro mytu t(L):

16



R =ty tw).-

Pe3epB BpeMeHM MyTH TMOKa3bIBA€T, HACKOJIBKO MOXET OBITh yBEJIUYEHA
MPOJIOKUTENILHOCTh BCEX pabOT, MPUHAMICKAIIUX JAHHOMY IYTH, YTOOBI MpHU
ATOM HE U3MEHUJICS OOIINI CPOK BHIMOJIHEHUSI PAOOTHI B LIEJIOM.

Kpurnueckuii nyTh He 00J1alaeT pe3epBOM BpPEMEHU, U BCE PabOTHI, JiexKa-
[IUE HA 3TOM IMyTH, TaKXKE HE 00J1a1al0T pe3epBaMu BPEMEHH.

[TonHbIM pe3epBOM BpeMEHH PabOThI HA3bIBAECTCS MPEACIbHOE BpeMsi, Ha
KOTOPO€ MOKHO YBEIUYHUTH MPOJIOLKUTEIBHOCTh JaHHOU palbOThl, HE H3MEHSs
MPOJIOKUTEIBHOCTUH KpUTUUECKOTro MyTH. [loNHbBIN pe3epB pacCUUTHIBAECTCS KaK
Pa3HOCTh MEXAY MO3JHUM CPOKOM Haudasia (OKOH4YaHUsI) pabOThl 1 paHHUM CPOKOM
ee Hayasia (OKOHYaHMUS):

Rni = tomi- tp.Hi)

Rni = thoi- tp.oi-
Tak monHbIN pe3epB BpeMeHu paboThl 1-4 cocTaBUT

Rim1-4= tmmi4 - tpmia = 3,5-2 = 1,5 mec.

[TonHbIM pe3epB BpEMEHU MOKET ObITh UCIIOIB30BAH JJIsl YBEIUUCHUS U -
TETBHOCTU KakK OJAHOM pabOoThl, TaK M APYTUX pabOT, KOTOpHIE JIEKAT HA MYTH,
MpOXOosIeM uepe3 3Ty padboTy. Ecnu npoxoasmuidi yepe3 NTaHHyr paboTy MyTh
BKJIIOYAET paOOThl, MPUHAJICKAIINE KPUTUYECKOMY IMYTH, TO HA 3TH PabOTHI MOJI-
HBII pe3epB BPEMEHU HE PACIPOCTPAHSIETCS.

Tak, B Hallem ciy4yae MOJHBIN pe3epB BpemeHu 1,5 mec. MOXKET ObITh OT-
HeceH Kk pabote 1-4 unu 4-8 nubo pacnpeiesieH MeX Iy HUMH.

Pe3ynbTaThl pacyeTOB OCHOBHBIX MapamMeTpPoOB CETEeBOro rpaduka ygoOHO
3aHOCUTH B Tabnuily. [Ipu TakoM nmoaxoae k ohOpMIIECHUIO PE3yJIbTaTOB PACUETOB
HarJISIAHO BUJIHO, Kakhe paboThl pacronaraloT pe3epBaMH BPEMEHHM U KaKoBa Be-
JUYUHA ATUX Pe3epBOB. Pe3ynbTaThl pacyeToB CETEBOro rpaduka M3rOTOBJICHUS
OMBITHOT'O 00pa3ia (cMm.puc. 4) mpeAcTaBieHbI B Ta01. 8.

Tabnuma 8
OO06o3Haue- [Tapametpsl ceTeBOTO rpaduka
HUEC pa60- t; tPAHi tpioi L t.oi Ry
TBI
0-1 2 0 2 0 2 0
0-2 0 2 3,5 5,5 3,5
0-3 1 0 1 1 2 1
1-4 0,5 2 2,5 3,5 4 1,5
1-5 3 2 5 2 5 0
2-6 0,5 2 2,5 5,5 6 3,5
3-7 5 1 6 2 7 1
4-8 3 2,5 5,5 4 7 1,5
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ITponomxkenue Tadm. 8

5-8 2 5 7 5 7 0
6-8 1 2,5 3,5 6 7 3,5
7-8 0 6 6 7 7 1
8-9 1 7 8 7 8

3angaua Ne 3. McxoaHble TaHHBIE

Ha ocHoBaHMU UCXOIHBIX JNAaHHBIX (Tabk. 9) MOCTpOUTH ceTeBOU Tpaduk,
TaOJUYHBIM METOJIOM PACCUMUTATh €0 MapaMeTphl U IBOMHON NUHUEN Ha rpaduke
OTMETUTh KPUTHUYECKUUN MYTh.

Hcxonabple naHHbBIC

Tabnuua 9

WNupexe  pa- ITpog0KUTENEHOCTS BPEMEHH BBINIOJIHEHUS paboT
00THI Bapuantsr
1;2 3:4 5:6 7:8 9:10
0-1 5 4 6 7 6
1-2 10 11 9 9 11
1-4 2 3 1 1 2
2-3 4 5 5 3 4
2-5 6 7 7 5 6
3-6 8 8 9 7 9
4-8 11 12 13 10 13
5-6 2 3 2 1 3
5-10 13 12 10 11 10
6-7 6 6 7 8 5
7-9 3 4 3 3 3
8-9 9 10 7 11 7
9-10 4 3 2 2 2
10-11 5 6 4 6 5
10-12 7 8 6 9 9
10-13 11 12 10 13 10
11-12 7 8 6 5 6
11-15 3 4 2 4 3
12-14 9 10 8 7 7
12-15 6 7 5 8 5
13-14 5 6 4 7 4
14-15 2 2 1 2 3

Ha ocHoBe ncxonubix nanubix (Tabn. 10) mocTtpouth ceTeBoi rpaduk, TadbIny-
HBIM METOJOM pacCuMTaTh €ro mapameTpbl U Ha TpaduKe OTMETUTh KPUTUUYECKUU

IIyTh.
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Hcxonunle 1aHHBIE

Tabnuma 10

WNupeke IIponomxurens- Nupeke TIpONO/IKHTEIBHOCTS
paboTHI HOCTh paboThHI
0-1 6 8-9 7
1-2 11 9-10 2
1-4 2 10-11 S5
2-3 4 1012 9
2-5 6 1013 10
3-6 9 I1-12 6
4 -8 13 I1-15 3
Oxonyanue 1abma. 10
Nupeke IIponomxurens- Nupeke
paboThI HOCTh paboThI Hponomiurensiocts
1 2 3 4
5-6 3 12-14 7
5-10 10 12 -15 5
6—7 S5 13-14 4
7-9 3 1415 3
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6. Ilpumep pemenusi 3agaum Ne 3

Tabnuua 11
AHFOpI/ITM mapamMecTpoOB CCTCBOI'O Fpa(l)I/IKa
Hupexc
pa6OTbI ti tpHi tpoi tomi troi Rni
0-1 6 0 6 0 6 0
1-2 11 6 17 6 17 0
1-4 2 6 8 16 18 10
2-3 4 17 21 17 21 0
2-5 6 17 23 21 27 4
3-6 9 21 30 21 30 0
4-8 13 8 21 18 31 10
5-6 3 23 26 27 30 4
5-10 10 23 33 30 40 7
6-7 5 30 35 30 35 0
7-9 3 35 38 35 38 0
8-9 7 21 28 31 38 10
9-10 2 38 40 38 40 0
10-11 5 40 45 40 45 0
10-12 9 40 49 42 51 2
10-13 10 40 50 44 54 4
11-12 6 45 51 45 51 0
11-15 3 45 48 58 61 13
12 -14 7 51 58 51 58 0
12-15 5 51 56 56 61 5
13-14 4 50 54 54 58 4
14 - 15 3 58 61 58 61 0

CeteBoil rpaduk npeacTaBiieH HA puc. S.
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O003HaYEHHS:

Puc. 5. CeteBoii rpaduxk

-
0 Kpumuyeckuti nyms
%
———

lNymb ¢ pesepeom epemMeHuU
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	При последовательном виде движения деталей в производстве передача деталей с одной операции на другую выполняется только всей партией.
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