5 TpaHCHIOPTHO-NIPOM3BOACTBEHHbIE MPOLECCHI
5.1 Knaccudgukanusi TpaHCOPTHO-NIPOU3BO/ICTBEHHBIX MPOLIECCOB

Ilo Buny omepanuil TpaHCIOPTHO-IIPOU3BOCTBEHHBIE MPOLIECCHI B CEIBCKOXO-
39ICTBEHHOM MPOU3BO/ICTBE MOIPA3/EINIAIOTCS Ha:

- cOOpOYHO-TPAHCHIOPTHBIE, MPU KOTOPBIX MPOUCXOAUT cOOp MaTepuasa C Tep-
PUTOPHH TOJIEBBIX MJIAHTALIMNA U UX TPAHCIIOPTUPOBAaHUE (Hampumep, cOOp 1 BEIBO3KA
ypoKasi ¢ moJiei);

- TPAHCIIOPTHO-PACTIPEACTUTENbHBIC, PU KOTOPBIX MPOUCXOIUT TPAHCIOPTHPO-
BaHUE M paclpe/esieHie MaTeprana 1o TepPUTOPUHU MOJIEBBIX IIAHTALUN (Hapumep,
TPaHCIOPTUPOBAHUE U BHECEHUE YIOOpEHUN);

- cOOpOYHO-TPAHCTIOPTHO-PACTIPEACTUTENBHBIC, IPH KOTOPBIX MPOUCXOIUT COOP
MaTEpUajIoB ¢ TEPPUTOPHUU IOJIEBBIX IJIAHTALMN, UX TPAHCIIOPTUPOBAHUE U paclpe-
JICJIEHNE MaTepuasia Mo TEPPUTOPUM IUIaHTALUM (Hampumep, cOOp 3€JIEHON Macchl,
TPAHCTIOPTUPOBAHUE U PACIIPE/ICTICHUE B )KUBOTHOBOIUECKOH (epme).

Jis  apyrux  oTpaciedl  HapoJHOTO XO34icTBa IpUMepaMu  COOpOYHO-
TPAHCIIOPTHBIX MPOLIECCOB SABJISAIOTCA, YOOpKa J0pOr, a3poapOMOB U APYTUX TEppH-
TOpUIN OT MycOpa U CHETra U UX TPaHCHOPTUPOBAHHUE U BBITPY3Ka Ha cBajike. [Ipume-
pamM# TPaHCTIOPTHO-PACTIPEICTUTEIbHBIX MPOILIECCOB SIBISIFOTCS MOTPY3Ka, TPAHCTIOP-
TUPOBAHUE U paclpeeleHue rnecka, medHs, 0eToHa u acdanbTa 1Mo JTOPOKHOMY TO-
JOTHY U Jp.

[Io coOOTHOIIEHHIO TIOJEBBIX U TPAHCHOPTHBIX MAIIMH TPAHCIOPTHO-
IIPOM3BOICTBEHHBIC TPOIECCHI OIPa3ACIIAIOTCS Ha BUABI (Tabm. 5.1).

Tabmuua 5.1 — Kiaccudukanus TpaHcnopTHO-ITPOU3BOACTBEHHBIX MPOLECCOB IO CO-
OTHONIEHUIO TOJIEBBIX MAIIMH U 00CITYy>KHBaOMUX TpaHCcopTHBIX cpenacts (TC)

Buel TpaHCIOPTHO-NIPOU3BOACTBEHHBIX CooTHOIIEHHE MallIMH B MPOLIecce
IIPOLIECCOB

OHONO3UIIMOHHBIE OTHOIIOTOYHBIE Opna moneBasi MalllMHA OOCITY)XMBAeTCS OJHUM
TPaHCHOPTHBIM CPEJICTBOM

OHONO3UIMOHHBIE MHOTOIIOTOYHbIE Opnna moneBas MalIdHa OOCITYKHUBaeTCs He-
CKOJIBKUMH TPAHCIIOPTHBIMH CPEJICTBAMU

MHOrono3uIMOHHbIE OJTHONIOTOYHBIE Heckonbko MONEBBIX MalIMH OOCTYKUBAIOTCS
OJHUM TPAHCHOPTHBIM CPEJICTBOM

MHOrono3uIMOHHBIE MHOTOMIOTOYHbIE Heckonpko 1ONIEBBIX MalllMHA OOCTY>KHWBAIOTCS
HECKOJIbKMMU TPAHCIIOPTHBIMU CPEACTBAMU

ITo mpu3HakaMm, XapakTEPU3YIONTUM PabOTy MOABMIKHOTO COCTaBa aBTOMOOMIIb-
HOTO M TPaKTOPHOI'O TPAHCIOPTa MPU KOMOAHOBOW yOOpKE U BBIBO3KE YypodKas,
cOOPOYHO-TPAHCIIOPTHBIC TPOIIECCHl KIACCH(PUIIUPYIOTCS B COOTBETCTBHH C TaOJIH-
eit 5.2.
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Tabnuna 5.2 — O6mias kiaccudukaiys COOPOUYHO-TPAHCIIOPTHBIX MPOIECCOB

Bunp! (opranmusanius)

KnaccudpukannonHsit XapakTepuctuka cOOpoyHO-
cOOPOUYHO-TPAHCTIOPTHBIX
MPU3HAK TPAHCHIOPTHBIX TPOIIECCOB
MIPOIECCOB
1 2 3

Ilo cooTHOMIEHUIO
yOOpPOYHBIX MAITUH U
00CITYy)KMBAIOITUX MX
TPaAHCIOPTHBIX CPEACTB

OOHOMO3UIIMOHHBIE OJHOIO-
TOYHBIE

OpnuHouHass pabora yOOPOUYHBIX
MaluH OYHKEpPHOTO THIA M Ma-
IIMH, CTPYXAIOIUX yOupaeMbIi
MaTepHrall Had TOBEPXHOCTb MOJIsS

O,Z[HOHOBI/H_[I/IOHHBIC MHOTI'O-
IIOTOYHBIC

OnuHouHass pabora yOOPOUYHBIX
MaluH Bcex THUINOB (0e3 OyH-
KEPHOTO U OYHKEPHOTO THIIOB M
MallliH, CTPYXaloImuX YyoOupae-
MBIIl MaTepuay Ha IMOBEPXHOCTh
noJsi). O6cayXKMBaHUE HECKOJb-
kumu TC

MHOFOHOBI/IHI/IOHHBIG OOHO-
IIOTOYHBIC

I'pynmnoBass pabora yOOpOYHBIX
MaliH OYHKEPHOrO THIa U Ma-
IIMH, CTPYXKAIOIIUX yOupaeMblit
MaTepuaj Ha MMOBEPXHOCTh ITOJIS
O6cnyxuBanue ogaum TC

[To cnocoOy 3akperuie-
HUS TPAHCTIOPTHBIX
CPEICTB 32 yOOPOUHBI-
MU MallHHAMU

NuauBuayanbHOE (KECTKOE)
3aKpEIUICHUE K0 TpaHC-
IIOPTHOW €IMHULIBI 32 OIIpe-
JIeJIeHHOM yOOpOYHOH Ma-
IIMHOM

HexecTtkoe 3akperieHune
TPaHCIOPTHBIX CPEACTB 32
yOOpOYHBIMU MalllMHAMU

OpuHoYHas U TpymnmnoBas padoTa
yOOPOYHBIX MAIlIMH BCEX THITOB

I'pynmoBast pabora yOOpPOUYHBIX
MaIIiH

1o criocoOy BhITpy3KH
yOupaemoro marepuaia
13 YOOPOUYHOU MaITUHBI

C octaHoBKO# yOOpOUHOI
MaIIHbI

[Tpu pabore yOOpOUHBIX MAalllUH
OyHKEpHOTO THIA M MaIlUH,
CTpy’KalolluX yOHpaeMblil marte-
pHaJ Ha TOBEPXHOCTH MOJIS

Ha xony yoopouHo#t mamu-
HBI

[Tpu paGote yOOpPOUYHBIX MaIIMH
OyHKepHOrO U 0e30yHKEepHOro
TUIIOB

[To yucny pasrpy3ox
OyHKepa yOOpOuHOIA
MalInHbI

OnHopasoBas pa3rpyska
OyHKepa yOOpOUHOI MaIlu-
HBbI

IIpu ycnoBum, eciau rpy3omnob-
€MHOCTb TPAHCIIOPTHOTO CpeJl-
CTBAa MEHBILIC WJIN paBHA IPy30-
NOJIbEMHOCTH OyHKepa yOopou-
HOM MamuHbl (IpU OAMHOYHOMN
paboTe) wiIM cyMMapHOU Trpy3o0-
€MKOCTH OYHKEpOB OOCITyXHBa-
eMbIX YOOPOYHBIX MalluH (IIpU
rpynnoBoi pabore)

MHuoropasoBas pa3rpyska
OyHKepa yOOpOYHOW MaIlln-
HBI

[Ipu ycnoBum, €ciu rpy30Moab-
€MHOCTh TPAHCIIOPTHOTO CpeJi-
CTBa TPEBBIIIAET TPY30€MKOCTh
OyHkepa yOOpPOUHON MaIIMHBI
WIH TPYONbl  OOCTYKHBAEMBIX
yOOPOUYHBIX MAIlIUH

125




1

2

ITo cnocoOy 3arpy3ku
yOupaemMoro marepuaia
B TPAHCIIOPTHBIE CPEeI-
CTBa

HenocpencTBeHHO U3 yOOpoU-
HOW MAIIIMHBI:

Tep yOOPOUHON MaIIUHbI

0) u3 OyHkepa yoopouHO# Ma-
[IHbBI

C nipeiBapuTEIbHOM BBITPY3-
KOW MaTepuaia u3 yoopouHOM

CaMOCTOSITEJILHBIM [TOIPy34H-
KOM

a) yepes BBIFPY3HOI TpaHCHOp-

MalIUHbI Ha TIOBEPXHOCTD MOJIS
1 nocnenyrouei 3arpyskon TC

IIpu pabGote yOOpPOUHBIX MalllUH
0e30yHKEPHOT0 THITa

IIpu pabGote yOOpPOUHBIX MalllUH
OYHKEpHOT'O THIIa

IIpu paGoTte yOOpOYHBIX MallIMH,
CTpY)KaloIuX yOWpaeMmblii Mare-
pHaj Ha TOBEPXHOCTH TOJIA

[To cnocoOy opranusa-
MUY O0CITY)KHUBaHUS
CEIBCKOXO35MCTBEH-
HBIX MAIIMH B I10JIe

Paznenpnas padora TC u
00CITy’)KMBaEMBIX CEITLCKOXO-
3IMCTBEHHBIX MalIuH

Padora TC B cuere ¢ 00-
CITY)KMBAEMBIMH CEITbCKOXO-
39[1710TB€HHBIMH MalllMHaMHu

OOcny)KMBaHUE CEIBCKOXO035M-
CTBEHHBIX MAIlMH aBTOMOOMIISI-
MU M TPaKTOPHBIMH TOE37aMU
(caMOXOTHBIMHU ITACCH )

PabGora cnenuanu3upoBaHHBIX
MIPUIIETIOB B cIierne ¢ YOOPOUYHBI-
MU MalllMHaMu (arperaTamMu)

[To cxeme opranusanuu
MEPEBO30K OT MOJIEBBIX
MalivH K MeCTaM IIC-
pepaboTKH UK XpaHe-
HUA MaTepuaia

a) MpsIMbIC

0) KOMOMHUPOBaHHbBIE

IIepeBo3ka ¢ nepeBajIkou
MaTepHaa IpH ero BbIBO3Ke
C TIOJIS Ha JIOPOTY:

a) ¢ HEMOCPeICTBEHHOM T0-
rpy3koit u3 ogaux TCB apy-
rue

0) ¢ MPOMEKYTOUHBIMU KOM-
MeHCATOPaMHU-HAKOIIUTEISIMH

BecnepeBa.nqubIe MEPCBO3KU:

COop u mepeBo3ka ydoupaemoro
MaTepuaia ogHuUM U TeM xe TC

COop ybOupaemoro wmatepuaia
MpUIIETIaMU Ha TPAKTOPHOM Tsre,
a TIepeBO3Ka MPHIIETIOB TI0 JI0PO-
re OT KoMOaliHa aBTOMOOMIIEM
C6op u mepeBo3ka yOupaemoro
MaTepuasa pa3IndyHbIMU TUTIAMU
TC

Bremmonnenne cOOpOYHBIX oOlle-
parii TC ¢ moabeMHOONPOKH-
IBIBAIOIIUMU KY30BaMH WJIH C
JIPYTHMH neperpy30IHbIMU
YCTpPOMCTBAMU

C6op u mepeBo3ka yOHpaemoro
MaTepuasa pa3IndyHbIMUA TUTIAMU
TC. Hanumume BOIM3M TOJEBBIX
TUTAHTAlU N KOMITEHCAaTOPOB-
HaKonuTeleld (B TOM 4YHCIE B
BU/JIE KaratoB 1 OypTOB)

[To Bumy BBITIONMHIEMBIX pabOUUX OMEPAIM MAITUHBI B CEIbCKOXO3IMCTBEHHOM
MIPOU3BOJICTBE, 0OCITYKMBAEMbIE TPAHCTIOPTHBIMH CPEJACTBAMU, MOAPA3ACIAIOTCS Ha

TPH TPYIIIBI, TPUBEACHHBIC B Ta0. 5.3.
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Ta6nuna 5.3 — Knaccudukanusi MavH B CEIbCKOXO3IMCTBEHHOM MPOU3BOJICTBE 110
XapakTepy pabouux onepanuit

I'pynnel mammx

Enunuiisl usmepenus
[Tpumepst MIPOU3BOIUTEIHHOCTH
MallnH

MaruHsl, ocy-
LIECTBIIAIOLIUE OC-
HOBHBIC U COITYT-
CTBYIOILIAE Ollepa-
WU TOJIBKO IIpU
JBUKCHUH

Y60pouHble MalIMHBI ¢ Pa3rpy3Kol MaTepHua-
Ja Ha Xo.ly; pa3OpachIBaTenu ynoOpeHui; He-
KOTOPBIE THIIBI TOTPY3UYMKOB-TIOAOOPIINKOB;
OOJIBIIMHCTBO IOJIEBBIX MAIlMH, HE BBIMNOJ-
HSIOLUX COIYTCTBYIOLUX ONepaluil (Cesiky,
TUTYTH U JIP.)

ra, T, IIT.

MaruHsl, ocy-
LIECTBIIAOLIUE OC-
HOBHBIC OIICpaln

TOJIBKO IIPH JIBU-

JKEHHH, a COILYT-

CTBYIOILIKE - IPU
OCTaHOBKE

Y60pouHbie MaIMHBI OYHKEPHOTO THIIA C Pa3-
IPpYy3KOH TIpU OCTAHOBKE, TpPaHCIIOPTHBIC
CpeACTB, OOOpPYIOBaHHBIE PA3TPYy30UYHBIMU
(MOrpy30YHBIMH) YCTPOMCTBAMH, OOPTOBBIC ra, T, T-KM
TPaHCIOPTHBIE CPEJCTBA U T.II.

Maruussl, ocy-
LIECTBIIAIOLINE OC-
HOBHBIE U COIYT-

MaiuHbl ¥ arperarbl CTallMOHAPHOTO U MOJTY-
CTAIlMOHAPHOTO THUMOB (3€PHOOYHUCTUTEIILHO-
MOTPY30YHbIE  arperaTbl, COPTHPOBAIBHO-

CTBYIOIIIKE OTepa- | MOTPY30YHbIC MAIIUHBI U T.1I.), OOJBITUHCTBO T4, T, WM.
I[UM [IPH OCTAHOB- | TIOTPY30YHO-Pa3TPy30UHBIX MalluH u
Ke YCTPOMCTB H JIp.
tem
Ilo cooTHOIIEHMIO BHYTPHUMAIIWMHHBIX H pa60qI/Ix OHKIIOB t MalIuHbI B
Y
CEJIbCKOXO03IUCTBEHHOM IIPOU3BOACTBC IMOAPA3ACIIAIOTCA Ha TPH KJIaCCa, YKAa3aHHBIC
B TaOI. 5.4.
Tabnuna 5.4 - Knaccudukaius MaliiH 10 COOTHOIIECHUIO IIUKIIOB
CoortHorie- .
[Tpumepsr XapakTepHbIil MPU3HAK MAITUH
HUE LIUKJIOB
1 2 3
t Y6opounsie MamuHbl OyHKepHOTO U | OO0paboTka (TepeMerieHne) Kaxaoh Io-
~6M _ 1 | 6e30yHKepHOTO THIIA CIelyIollel MapTUH MaTepuana (COOTBET-
t CTBYIOLIEH €MKOCTH OyHKepa yOOpOuHOI
Y MAaIllMHBI, Ky30Ba TPAHCIIOPTHOTO Cpe.-

CTBa WM paszOpachiBaTens YAOOpEeHUN,
pabouero opraHa IMorpy3uvka H T.II.)
TOJILKO TOCJI€ OKOHYaHHs 00paboTKu
NpEeabIAYIIEH MapTHH

[Torpy3ouHo-pasrpy3ounsie Mamu- | Hauano o6paOoTku kaxoil mnocienyro-
t Hbl HENPEPBIBHOTO JEUCTBHS C Me- | Ie mapTUM MaTepuala paHee OKOHYAHUS
~6Mm > ] | XaHMYECKUMH THUTATENSIMU TIEPUO- | 0OPabOTKH MPEBIAYLIEH TapTUH

JTMYECKOTO JACWCTBUS MIIM 3arpy3KOM

ty BpYHHYIO
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1 2 3
t Tpancnoptueie MamuHbl (moABWXK- | Hauano oOpalOoTku (mepemerieHus) Kax-
6M 1 |Hoit cocTaB aBTOMOGWIBHOTO W | OW MOCTENYIONICH MApTHH MaTepHasa

t TPAKTOPHOTO TPaHCIOPTa); MOrPY- | TOJIBKO 4Yepe3 OIpPEACIICHHbIH ITPOMEKY-
Y 30YHO-pPa3rpy30YHbIE MAIMHBI TIpe- | TOK BPEMEHHU TOCIe OKOHYaHUsS 00padoT-
PBIBHOTO JIEMCTBHS KU IIPEABIAYIIEN TAPTUHI

5.2 CTPYKTYpbI HMKJIOB TPAHCHOPTHO-NIPOU3BO/ICTBEHHBIX MPOLECCOB

CxeMa opraHu3aluy MpoLECCca, XapaKTEPHU3YyIOLIas OMpPENEIEHHOE COYETaHUE
oTepaluii U COCTaB OMEPATUBHOTO BPEMEHHU, SIBISIETCA KIACCU(PUKALMOHHBIM TpPH-
3HAKOM CTPYKTYpBI IpoLecca.

B 01HONMO3UMIIMOHHBIX OAHOIOTOYHBIX MPOLECCAaX OMEPATUBHOE BPEMs COOT-
BETCTBYET MPOJIOJKATEIbHOCTH BBINIOJIHEHUS LMKJIa TPaHCIIOPTHO-
MpOM3BOACTBEHHOrO mponecca Ty, = T, B MHOromo3WMOHHBIX MHOTONOTOYHBIX
IIpoLIecCax ONEPATUBHOE BPEMS ONPENEIAETCS MYyTEM JEIEHUS MPOIOJDKUTENBHOCTH
oreparuii 6a30BOro U TPaHCHOPTHOIO IIMKJIOB COOTBETCTBEHHO HA YUCIIO MO3ULIUN U
IIOTOKOB.

Y cTaHaBIMBAKOTCS CIEAYIOLIME BBl COBMEIIEHUS ONIEPALNil 10 BPEMEHHU:

® COBMEILIEHUE Omepanuil 6a30BOro U TPAHCIIOPTHOTO LUKIIOB B OJJHOIIO3ULIMOH-
HBIX OJHOIOTOYHBIX Ipoueccax (r.), a Takke B JIPYIHX BHIAX IPOLECCOB

(TC.FP);

® COBMCUICHUC onepaum”l 0a30BBIX OUKJIOB B MHOI'OIIO3MIHUOHHBIX ITPpOLECCaX
(Tc..6 );

® COBMCHICHHUEC OTJACIBHBIX TPAHCIIOPTHBIX ITMKJIOB B MHOI'OIIOTOYHBIX IIPOLCC-
cax (T C.TP);

® HAJIOKCHHE OTACIBHBIX ONeparuii BHYTpH 6a30BOro (r,,5) ¥ TPAHCIOPTHOTO
(TH.mp) HHKIIA.

OnepatuBHOE BpeMs TPAHCIIOPTHO-PACHPEACIUTENBHOTO IIpoLiecca
™ _ ol ] 4l /
T on=y 5= 7y6+ turr—thmw) ~c, (5.1)

/ /
rae t i t1;.7p - COOTBETCTBEHHO HOMHHAJIbHAsS (0€3 yueTa HAJIOKEHHUS) MPOIOIIKHU-

TEJIBLHOCTH Omeparfii 6a30BOro u TPAHCIOPTHOTO ITUKIIOB.
OmnepaTtuBHOE BpeMsi COOPOYHO-TPAHCIIOPTHOTO MpoIiecca

cT
TOH:(tHAn+t/5—T6+th +t{7_7n+t14_fp+t{7.0_fn.0)_Tc, (5.2)

TAC tpy; - OPOAOJDKHUTCIBHOCTD ABUKCHUSA Y6OpOLIH0ﬁ MalllMHBbI IIPWU HAIIOJIHCHHUH €C
6yHKepa WJIK Ky30Ba IIOABHUXXHOT'O COCTABa, t,; - IPOAOJKUTCIIBHOCTD ABHUXKCHHUSI 110~
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JIBUIKHOTO COCTaBa; ty- HOMUHAJIbHAsA NPOJOIDKUTENBHOCTh BRITPY3KH MaTepHana u3
OyHKepa yOOpOUYHO! MalIMHBL; 74 - NPOAOJDKUTENBHOCTh HAJI0KEHHS BBITPY3KU Ma-

Tepuana u3 GyHKepa yOOpodHOH MammHsL, t), th, t},- COOTBETCTBEHHO HOMHHATB-
Hasl MPOJIOJKUTEILHOCTD Olepaluil Orpy3Ky, pa3rpy3Ku U MPOYUX pPErjiaMeHTUpPY-
€MBIX OCTAaHOBOK MOJBUKHOTO COCTAaBA; 7, 7p, Tro - NIPOJAOIDKUTEIIBHOCTh HAJIOXKE-
HUS COOTBETCTBYIOIIMX ONEPALMI TPAHCIOPTHOTO LIUKJIA.

ITpumeuanue. IIpogomxurensHoctd Ly U g3 IpUHUMMaIOTCS HECOBMEIIEH-

HBIMU C JIPYTUMU OIEpalUsIMH, TOCKOJIbKY IPU OTCYTCTBUM XOTsI Obl OJIHOW U3 HUX
IPOLIECC MPEKPAIIAETCS.

CocTaB BpemMeHM omepauuid 0a30BOTO IIMKJIa M COOTHOLIEHHME HOMUHAIbHON
IPOAODKUTEIBHOCTH 3TUX OIEPAINil U MPOJIOJIKUTEILHOCTH HATOXKEHUS XapaKkTepu-
3yIOT TY WIH UHYIO KaTErOpHIO Mpoliecca.

CocraB BpeMEeHM oONepaluuid TPAHCIOPTHOIO LMKJIA M COOTHOLIEHWE HOMU-
HaJIbHOM MPOJOJDKUTENBHOCTH 3THX OIEpaluii U BPEMEHU WX HAJOKEHHUS XapaKTe-
PHU3YIOT IpyIILy IIpoLecca.

CocTraB BpeMEHHM COBMEIIECHHS onepanuid 0a30BOro M TPAHCIOPTHOIO LIMKJIOB
MEXIy COO0M XapaKTEpHU3yIOT TOT WM MHOM KJlacc mpoliecca.

Kareropuu:

A) th=7,#0

b) té—fazo

['pynmsr:

1. th—-7r,20, th—7,%0, tho-7m0=0;
2. tl-7,=0, th—z720, tho—7m0#0;
3. tho—rno=0, th—rs#0, th—7,#0;
4. th- =0, tho—7n0#%0, th—7,#20;
5. tr—z»=0,  tho—rno=0,  th—ry=0;
6. tfz—rn=01 tp—7,=0, t{m.—rn.o?foi
7. th-7,=0, tho—710=0, th—z,#0;
8. th-7,=0, tp—7,=0, tho—710=0.
Knaccsr:

| 7¢=17¢, = tl{l_6_Tél6+t{[.TP_T{-I.TP_TOH

(4acTu4HOE COBMeEIIEHHE 0a30BOT0 U TPAHCTIOPTHOTO IIUKJIIOB);

_

W zc=7c, =8, 57736

(momHOE coBMeMIeHne 0a30BOTO IUKIIA C YACTHIO TPAHCTIOPTHOTO ITHKJIA).
CO0opoYHO-TPaHCTIOPTHBIN MPOIECC OCTaeTcs B Kareropun A kimacca 1 g0 Ttex

nop, IMmoka t/6—r5¢0 U 7c=r1c, . lIponecc nepexonut B kareroputro b Toro xe

KJIacca npu t/5 —76 =0, uro cooTBeTCTBYET pe)UMy PaGOTH YOOPOUHOH MAIIMHBI
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6YHK€pHOFO TUIIA IIPH 3arpy3Ke IMOABHKHOI'O COCTaBa Ha XOOY. HpOI_ICCC HaxXxoauTCs

/

B Kareropuu b, Ho mepexoaut B kiace |l pu tz — 74 = O u zc=17¢, , uro cooTBET-

CTBYET peXHMY paboThl 6€30yHKEpHOU YOOpPOUHOUM MAIIMHBI C MOABMKHBIM COCTa-
BOM.

5.3 Pacuer IMUKJI0B TPAHCHOPTHO-NIPOM3BOJACTBCHHLIX IIPOIECCOB M
TPAHCIIOPTHBLIX IMKJIOB

PacueTHbic GopMyIbl, onmpeaesone Ipo0JDKUTEIFHOCTD UK TpoIiecca,
3aBHCHUT OT BHJa IPOIlecca U THITA MAIllMH, pa0OTAIOIIMX Ha CONMPSKCHHBIX OINEpaIiu-
X.

PacueTHbic GopMyIbl JUISI THIIMYHBIX TPAHCIOPTHO-TIPOMU3BOJICTBEHHBIX IIPO-
11€CCOB MPUBEEHBI B TA0J. 5.5., a UX IIUKJIOrpaMMBbI — B Ta0JI. 5.6.

Tabnuna 5.5 - PacuetHbie (HOpMyIIbl TPAHCTIOPTHO-TIPOU3BOICTBEHHBIX MPOIECCOB B
00111eEM BHJIE
XapakTepuCTHKaA TPAHCTIOPTHO-TIPOM3BOJICTBEHHBIX | PacueTHble POpMYIBI TPOJOIIKUTENb-
IIPOLIECCOB HoctH 1wk (Ty)
OaHOMO3UIIMOHHBIN OJTHOMOTOYHBIM C OJJHOPA30BOM
BBITPY3KOH OyHKepa yOOpOUHOI MalIMHBI B TpaHC- tuﬁ + tll P~ Tc (5.3)
IIOPTHOE CPEJICTBO
OHONO3UIIMOHHBIM OAHOIOTOYHBIA C MHOTOpPa3o-
BOIl BBITPY3KOl OyHKepa yOOpOYHOM MalIMHBI B nu.5 ‘tyo +tll-TP_Tc (5.4)
TPAHCIIOPTHOE CPENICTBO MO0 3arpy3KOi MOCEBHOTO
arperara u3 aBTo3arpys3umka
OIHOMO3UIIMOHHBIM MHOTOIOTOYHBIA C OJHOPA30-
BOIl BBITPY3KOl OyHKepa yOOpOYHOM MalIMHBI B
Ka)KJ0€ TPAHCIIOPTHOE CPENCTBO
MHOrOnO3UIMOHHBI OJHONOTOYHBIA C OZHOPA30-
BOIl BBIFPY3KOW OYHKEpOB W3 KaxI0i yOOpOuHOM tu.6.FP+tll P~ Terp (56)
MaIllMHbl B TPAHCIIOPTHOE CPEJCTBO JIHO0 3arpy3Kon
IIOCEBHBIX arperaToB U3 aBTO3arpy3dyuKa
MHOrono3uIMOHHBI MHOTOIIOTOYHBIN C OJHOPA30-
BOM BBITPY3KOM OT KaXKIOW YOOPOYHOW MAIlMHBI B tL;.6.FP Tlyaprp— Terp B7)
Ka)KJ0€ TPAHCIIOPTHOE CPENCTBO
OOHOMO3UIIMOHHBIT MHOTONOTOYHBIN C 3arpy3Koi
TPAHCTIOPTHBIX CPEACTB M3 0e30yHKepHO yOopou-
HOH MalMHBI WM U3 OyHKEPHOH npy BBITpyske Ha | (Tae 7., =Nyg-t u6) (5.8)
xony

Ny.6 o *turrrr = Tepp (5.5)

Ny.6 tub * e = Tepp

[IpoiomKUTENEHOCT,  0a30BOTO  IMKJIA TPaHCHOPTHO-PACHIPEACIUTENHEHOTO
npoiecca

tyo =13+1p, (5.9)
rie t3 — IpoAOIKUTENBHOCTD 3arpy3Ku OyHKepa 6a30BOM MAIIMHBI WJIM arperara Jis
pacnpeneneHuss Marepuaia (CesuIku, pullena-pa3opaceBaTes y100peHuii u T.1.); tp
— MPOIOJKUTEIBLHOCTD PaclpeAesieHUsl MaTepualia o Iiomau, 4.

Tabnuia 5.6 - [lukmorpaMMbl TpaHCTIOPTHO-TTPOU3BOACTBEHHBIX MTPOIIECCOB
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[Tpo1oKUTETFHOCTD 3arpy3Ku OyHKepa 0a30BOM MaIllMHBI WM arperara Jis
pacnpenesneHus MaTeprualia ONpeeIsieTCs

t :q6.7/5
W (5.10)

3

rjie (s - HOMHUHAJIbHAS TPY30MOIbEMHOCTh 0A30BOM MAIIUHBI, T; Vg - KOIPHUIIMEHT
UCIIOJIBb30BaHUs TPY30IMOABEMHOCTH 0a30BOM MamuHbl, W, - NpOU3BOAUTEIHLHOCTh
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3arpy3uuka, /4.
KoaddurmeHT ncnonp30Banus rpy30Mo15eMHOCTH 0a30BOI MaIIMHBI ONIPE/e-

JIACTCA
— ag26
Ve = £ (5.11)

3. .
rjae Qg — BMECTUMOCTh OyHKepa, M~; O - 0ObEMHBIM BEC paclpeesiieMoro MaTepua-
3
Ja, T/M".
[Tpo10IDKUTETLHOCTD paclpeACIICHHs MaTepraia 1o IIOIMIAIN OMPeaeIIeTCs

~1000-¢, -7,
P : 5.12
b,-v,-h @, (5.12)
rae b, - pabovas mmpHHaA pacmpesieneHus marepuana, M; Vp - padodas CKOpPOCTh
IBIDKCHUS TIPU pacIpeieieHus] MaTtepuana, km/4; h, - Hopma pacrpeneneHus (BHece-
HUs) Marepuana, 1/ra; @p - KO3QQUIMEHT UCIOIb30BaHUs padOUnX X0JI0B 0a30BOM
MAIIMHbI K arperara.

KoadduimenT ncnonp3oBanusi pabounx xo/10B 0a30BOM MAIllMHbI UM arperat
OIIpENEIAETCS

o = 1
=
1+tx—-x

t

p.X.
rae tpx - NPOAOHKUTENBHOCTh Pab0YMX XOA0B, U (MUH); txx - MPOJOKATEIBHOCTD
XOJIOCTBIX XOJI0B, 4 (MUH).

[IpoaomKUTENLHOCTh 0a30BOr0 MHKJIA COOPOYHO-TPAHCIOPTHOIO MpoIecca B
yacax Ipu OOCITyKMBaHUM YOOPOUHBIX MAalIMH OYHKEPHOrO THIIa M 3arpy3ke mo-
JIIBIDKHOT'O COCTaB C OCTAHOBKOM:

, (5.13)

tu.6. — tHan + t6 (5.14)
rae tyan — NPOAOIKUTEILHOCTh HANOJIHEHUsI OyHKepa yOOpOUHOU MaliuHbl, 4; t; —

MPOJIOJKUTEILHOCTD BBITPY3KH MaTepuaia u3 OyHkepa, 4.
[Tpo10KUTENTEHOCTh HAMIOJHEHUSI OYHKEpa YOOPOUHOM MaIIUHbI

0575
an = T\ (5.15)

K
rae W, =0,01-b,-v, -h - npoussogurensrocTs y6opouHoit Mammusl, 1/4; b, - pa-

Oouvasi MIMpUHA 3aXBaTa MalIMHBI, M; V, - padoydas CKOPOCTb IBMKCHHS MAILIWHBI,
KM/4; h - yposkaliHOCTh yOUpaeMoil KyJIbTyphl, 1/Ta;
[Tpo10KUTENEHOCTD BRITPY3KHU MaTepuaia u3 OyHkepa

i U575
T Tw, (5.16)

rne Wg - Tpou3BOAUTENILHOCTh BBHITPY3HOTO TpaHcHopTepa OyHkepa yOOpouHOU Ma-

132



IIWHBL, T/4.

[Tpo10IDKUTETLHOCTS 0a30BOTO IIMKJIA COOPOYHO-TPAHCIIOPTHOTO Iporecca
py 00CITy’)KMBaHUH TTOJABMYKHBIM COCTaBOM 0€30YHKEPHBIX YOOPOYHBIX MAIlIMH B Ya-
cax

. 4
wo W (5.17)

K

rze ( - HOMUHaJIbHAs TPY30M0AbEMHOCTD MOJIBHIKHOIO COCTaBa, T; Y - KO PUIIMEHT
MCIIOJIb30BaHUs IPY30M0IbEMHOCTH MOIBUKHOTO COCTABA.

[Ipu paboTe TpaHCHOPTHBIX CPEACTB B OIHOMO3ZUIIMOHHBIX OJHOMOTOYHBIX
TPaHCIIOPTHO-pACIIPEACIUTENBHBIX Mpoleccax (Hampumep, Mpu JI0CTaBKe U pa3z0pa-
ChIBaHUM YA00PEHHI) IPOJOJIKUTEIBHOCTD TPAHCIIOPTHOTO IIUKJIA, €CIIU TPAHCIIOPT-
HO€ CpPEJCTBO, 000pYI0BAaHHOE Ppa30pachIBAIOIIUM YCTPOHCTBOM, MIEPEBO3UT U pac-
npeaessieT MaTepua Mo MIONaax MoJIEBON IUTaHTalun

tu.mp :tn +t06 +tp, (5.18)

Ecnu TpancnopTHOe cpeacTBO-paz0OpachiBaTeNb yIOOPEHUN - BBIMOJHSCT
TOJIBKO OIEpaIMIO pacipeeseHus (BHECEHUs) MaTepralia Mo MIIOMIaAn, TO MPOI0JI-
YKUTEJIbHOCTh TPAHCTIOPTHOTO LUK

rae t, - IpoJOIKUTENLHOCTh MOIPY3KH TPAHCIIOPTHOIO CPEACTBA, Y; t, - MpOaOIKu-
TEJILHOCTh Pa3rpy3ku (BHECEHUs) MaTepuraa, .

[Ipu paboTe TpaHCHIOPTHBIX CPEJICTB B MHOTOMO3UIIMOHHBIX OJTHOMOTOYHBIX U
TPaHCIOPTHO-PACIPEACIUTENbHBIX MpoLeccax (Hampumep, Mpu MOABO3E U 3arpy3Ke
CEMEHHOT0 MaTepuaja B CEsJIKM C MOMOUIbI0 aBTOMOOUJIS-3arpy34rKa) Mpoa0HKH-
TEJILHOCTh TPAHCTIOPTHOTO IMKJIA

t.mp.:tn+tde+M6.tp+(M6 _1)'tnep; (520)

Y

rine Mg - KOTu4ecTBO 00CIyKUBAaeMbIX arperaros; t, — MpoI0IKUTEIbHOCTD pa3rpys3-
KM MaTepuaina B OJUH arperat, 4; tne, - CpeaHss MPOAOIKUTENBHOCTh OJJHOTO Tepe-
e3/1a MeX Iy 00CITy)KMBaEMbIMH arperaTamu, 4.

[Tpo10KUTETFHOCTS TPAHCIIOPTHOTO IIMKIIA NI COOPOYHO-TPAHCIIOPTHBIX
MPOIIECCOB OMPENETSIOT 10 (hopMysiaM, MPUBEACHHBIM B Ta0I. 5.7.

[Tpu cOope paccpeAOTOUCHHBIX B ONMPEICICHHOM MOPSIKE MO TUIOMIaAu TPYy30-
BBIX MaccC (IOJIEBBIX) Ky4, TIOKOB, KOHTEHHEPOB U T.II., MPOJAOHKUTEIBHOCTh TPaHC-
MOPTHOTO ITUKJIA

LA
y.mp
W, .
rjae ?N—y - IPOJIOJKUTENBHOCTD 3arpy3Ku MOJBHXKHOTO cocTaBa, 4; W, — nmpousBo-

+(nn0ﬂ _1)'tnep + Ie|V +tp +tn.0 ,

(5.21)

= CI_J/ - KOJIMYCCTBO I'Py30BbLIX MACC B IIOJIC, 3a-

é
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rpy’XKaeMbIX B MOJBUKHOUN cocTaB; G, — BEIMUYMHA OJHOW Ipy30BOM Macchl (KydH,
TIOKU U T.I.), T; Lyep — CPENHAS MPOJOHKUTEIIBHOCT NIEpee3ia MEeX1y ABYMs 3arpy-
YKaeMbIMHU MaccaMH, 4.

Tabnuua 5.7 — Pacuernsie hopmynsl npopomkutensnoctu CTIT

Xapakrepuctuka CTII [IpoaomKUTENBHOCTD TPAHCIIOPTHOTO LIUKIIA
Lyp
OHONO3UIIMOHHBIA € OJHOPA30- qy
BOIl BBITpY3KOW OyHKepa yOopod- W +—=+t, +t,, (5.22)
HOM MalllMHbI o
n.,-&-v. |
O'a—a%" 4 (ncs.é _1)'t'|'éa + £ —|—tp +t‘|‘.T (5 23)
OIHOMO3HUIMOHHEI ¢ MHOTOPa30- W, ol '
BOM BBITPY3KOM OyHKepa yoopou- | uiau
HOM MallIMHBI C OCTAHOBKOM -sv. |
q—y+u+—e+tp+t” (524)
W, W, pV '

OOHONO3ULIMOHHBIA € 3arpy3Kou
TPaHCIIOPTHOTO Cpe/CcTBa U3 OYH-
KepHON yOOpouHON MamuHbl Ha| €374 +Q7/ &l |

—+t{ +1;
xofy (mpu ycioBuM Hauyana Bbl-| W, W, YRR (5.25)
IPY3KH IIpH IIEPBOM 3aIlOJHEHHOM
OyHKepe)

MHOrOno3uHOHHBIN C OJHOPA30-
BOM BBITPY3KOM OyHKepa W3 Kax-
0l yOOpOUYHON MalIMHBI B KaX-
n0€ U3 O0CITyKMBAIOLIUX TpPaHC- a
MOPTHBIX CPEZCTB

LR AN +LEe+tp L, (5.26)

OnQHONMO3ULIMOHHBI € 3arpy3Koi
TPaHCIIOPTHOTO CPEJCTBAa U3 0e€3-
OyHkepHOW yOopouHoii Mammuabel 97
1160 u3 OyHKepHOU Ha Xoxy (Ipu
yCJIOBUM, YTO OyHKepa HE 3aroJi-
HSIOTCS)

Ie
+E+tp +1, (5.27)

K

[Ipumeuanue:

a7 . MPOJAOJIKUTEILHOCTh 3arpy3Ku MOJABUKHOTO COCTaBa U3 OyHKepa yOOpOuHOH

a
Maiunbl; Wy — IPOM3BOIUTENIBHOCTh BBITPY3HOI'O TpaHCIOpTepa OyHKepa yoopou-
HOM MalIMHBL; N, g — KOJIMYECTBO BHITPY30K OyHKepa yOOpOYHOM MalllWHBI B TpaHC-
MOPTHOE CPEJCTBO (COOTBETCTBYIOIIEE KOJIUYECTBO 0a30BBIX ITHKJIOB); CV_WM -

K

NP BBITPY3KEe OyHKepa C OCTaHOBKOW 3Ta BEJIMYMHA COOTBETCTBYET MPOJOJKUTEIb-
HOCTH MIPOCTOS MOJBUXKHOTO COCTaBa B 0KMJIAHUM HAIMIOJHEHUS CIEeIyIoLEero OyHke-
pa, 4; MpH BBITPY3Ke OyHKEpa Ha X0y 3Ta BEJIMYMHA COOTBETCTBYET MPOIOJKUTENb-
HOCTH 3arpy3Ku MOJBH)KHOTO COCTaBa MOCJE BBITPY3KH B HErO MPEABAPUTENBHO 3a-
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- TPOJOJDKUTEIBHOCTh BBITPY3KM OyHKeEpa, Y;

MOJIHEHHOTO OyHKepa, 4; qiN—yﬁ

6

M;-q;-7,
W;

CIly)XKMBaeMbIMH yOOPOYHBIME MamuHamu, 49; (M, -1)-t,, - CyMMapHas IPOJOIDKH-

- CyMMapHasi MpOJOJIKUTEIbHOCTh 3arpy3Kd MOJBHKHOTO COCTaBa 00-

TEJIBHOCTh MEPEe30B MEXIy OOCTYKUBAaEMBIMH YOOPOUHBIMU MamUHAMH (1, —
CpeIlHssl MPOJIOJKUTEILHOCTh OJIHOTO TIepee3a OnpenensieTcs MyTeM XpOHOMETpa-

q-r
é
MalllMuHbl Ha XOH4Yy, 4Y; tp — IPOOOJIKUTCIBbHOCTL PA3IrPY3KH IIOABHIKHOTO COCTABa

(ompeaensercs MmyTeM XpoOHOMETpaxka), 4; 1, — IPOJOJKUTEILHOCTh MPOYUX periia-
MEHTHPOBAHHBIX OCTAHOBOK MOJBHXHOTO COCTaBa (OIMpEAeiseTcs MyTeM XPOHOMET-

pa>1<a), 9, € - IPOJOJIKUTCIIBHOCTL JABUKCHUSA IMOABMIKHOTO COCTAaBa K 06CJ'IY)KI/I—
\'

e

xa), U, - TIPOJOJDKUTENBHOCTD 3arpy3Kd MOJBHKHOTO COCTaBa U3 yOOPOUYHOM

Ba€MbIM MaIllMHAM M C IIOJICH MOCJE €ro 3arpys3Ku, 4, |- JJINHa C3AKH, KM, Be — KO-

[

3¢ uUIMEHT UCIOB30BaHus npodera 3a e34Ky; V — CKOpOCTb JBHKEHUS TPAHCIIOPT-
HOT'O CPEJICTBA, KM/U.

Meton pacuera TpPaHCHOPTHBIX IMKJIOB IPU CMEMIAHHBIX aBTOMOOWJIBHO-
TPaKTOPHBIX TMEPEBO3KAaX 3aBUCUT OT BHUJA W CXEMbl OpraHu3aluu cOOPOYHO-
TpaHCHOpPTHOTO Tpouecca. Ecaum mpouecc B 3BeHE MOJie-A0pora IMpepbIBAETCS BO
BPEMEHU, TPAHCIIOPTHBIN IIUKJI OMPEACIIAIOT Pa3IeabHO JJIsl TPAKTOPHOTO U aBTOMO-
OMJIBHOTO TPAHCIIOPTA; €CJIM MPOLECC B 3BEHE IOJIE-10pOora He MpephIBaeTCs, TPAHC-
HNOPTHBIN LIMKJI ONPENETSAIOT KaK €UHBIN, BHIIOJHAEMBINA MOCIEI0BATEIBHO KAXKIBIM
BUJIOM TPaHCIIOPTA.

5.4 OueHOYHbIE MOKA3ATEH OPraHU3ANNOHHO-TeXHUuYeckoro ypoBus TIIIT

OcHOBHBIMH (DaKTOpamMu, OMPEACISIONIUMH OPTaHU3aAIMOHHO-TEXHUUECKUN
ypOBeHb U 3(PPEKTUBHOCTH BBIMOJHEHUSI ATUX MPOIECCOB, SABJISIIOTCS:

® COKpAIllCHUE JJUTEIBHOCTH LHKJIA MPOLECCa B CBI3U C COBMEIIECHUEM Omepa-
1My 0a30BOTO U TPAHCIIOPTHOTO ITUKJIOB;

® HENPEPBIBHOCTH U MIOTOYHOCTH IIPOLIECCA;

® PUTMHUYHOCTH ITPOTEKAHUSI IPOLIECCA;

® HAJEKHOCTh MAIIIMH, OCYIIECTBIISIOMINX OTIEIIbHBIE ONIEPALINH.
[Tpoa0MKUTETEHOCTD COBMEIIEHUS 0230BOT0 U TPAHCIIOPTHOTO ITUKJIOB:

® JJIs OHOMO3UIIMOHHBIX MPOLECCOB (OJHOMOTOYHBIX U MHOTOIOTOYHBIX )

Myp

Te(ep) = ;tuﬁ + letu-mp -1, : (5.28)

® JJIs1 MHOI'OIIOTOYHBIX ITPOLECCOB (OI[HOHOTO‘IHBIX 151 MHOFOHOTO‘IHBIX)

135



Mg Ny.o Myp
Te(op) = ;;tm + ;tu-mp -7, (5.29)

rae Mg, Mpp — COOTBETCTBEHHO KOJIMYECTBO 0a30BBIX MAIIMH U TPAHCHOPTHBIX
CPEACTB; Ny 5 - KOJIMYECTBO IUKJIOB OJTHOM 0a30BOI MaIIUHBI.

JIMMTEeTbHOCTD ITUKJIIA TIpoliecca.

[Toka3zaTenb, XapakKTEpPU3YIONIUH CTEIEHb COKPAIICHUS JIUTCILHOCTH ITUKIIA
Ipoliecca B CBSA3M C COBMEIICHHUEM OIleparuii 0a30BOr0 M TPAHCIIOPTHOIO IHUKIIOB
MEXTy coOoM

T

Y

—1—
%y Wy (5.30)

My N6 ,

Omnpenenenue noka3areiaei HEMPEPLIBHOCTU U MOTOYHOCTH MpolLecca
KoaddummenT HEenpepbIBHOCTH TPaHCIIOPTHO-TIPOU3BOJCTBEHHOTO IpoIliecca,
XapaKTepU3yeMblid HEMTPEPHIBHOCTHIO 00pa0OTKU MaTepuaia

K =1—,,,. (5.31)

rne %, = - TIOKa3aTelb, XapaKTEePU3YIOLIU 3aTpaTbl BPEMEHHU, BBI3BIBAIO-

T

y.mam
n,,—1

IMe HapylIeHHE HENPEpPhIBHOCTH Mpolecca; »'t, .~ - HECOBMEIIEHHOE CyMMapHOE
1

npon

BpeMs MPOJISKMBAHMS MaTepHalia B TPaHCIOPTHO-TPOU3BOACTBEHHOM IIPOLIECCE;
Tumar - OOIIAs TMPOJOHKUTENBHOCTh HAXOXKJEHUS MaTepualia B TPAHCIOPTHO-
MIPOU3BOJICTBEHHOM IIpoiiecce (C y4eToM BpeMeHU 00pabOTKHU, MepeMeIIeHUs U Mpo-
JISKUBAHUS MaTepuana); Ny, - KoaudectBo oneparwuii B TTIII.

KoaddummenT morouHoCTH TPaHCTOPTHO-MPOU3BOICTBEHHOTO TIpollecca, Xa-
pakTepu3yrouii 6ecriepeOoiHOCTh pabOTHl MAIIMH Ha OTACIBHBIX OMEPaIUsIX

Kiom=1—2,,. (5.32)
Ny
Dt
rne %, = ]1, - TI0KA3aTellb, XapAKTEPU3YIOIIUN 3aTpaTbl BPEMEHHU, BBI3bIBAIO-

Y. Maw

- HCCOBMCUICHHOC CYMMApPHOC BPCMs

Mo

nTl
IMe HapyLIeHne NOTOYHOCTH Iponecca; » t
1

pernaMeHTHpoBaHHBIX OCTaHOBOK MarmuH B TIII; T, ., - oOmmas mpoaonKuTe hb-
HOCTh pa0OTHI U PETIaMEHTUPOBAHHBIX OCTaHOBOK MamivH B TIIIT.

[Tpumeuanue: [Ipu paBeHCTBE JUIMTENIBHOCTH 00paOOTKK MaTepuana U padoThl
MallliH, a TaKXe JUIMTEIHHOCTH MPOJICKUBAHUS MaTepualla U OCTAaHOBKU MAIIIWH
onuH u3 Ko3pPuuueHToB (Kyen, win Kio;) OTHOBpEMEHHO ONpeaeseT CTeNeHb He-
MPEPHIBHOCTH ¥ TOTOYHOCTH TIpOIIecca.

136



B tabn. 5.8 ykazaH xapaktep NpOTEKaHHUs TPAHCIOPTHO-MPOU3BOICTBEHHBIX
MPOLIECCOB B 3aBUCUMOCTH OT 3HAYEHUI KO3 (UIIMEHTOB HEMPEPHIBHOCTU U MOTOY-
HOCTH.

Tabnuna 5.8 - Xapakrep npouecca B 3aBUCUMOCTH OT Kyerp ¥ Ko

3HavyeHus K03 uumeHTon Pexum nporecca

KHenp = 1’ (aHH = O)

HenpepbiBHO-TOTOYHBII

HenpepblBHO-HENOTOYHBIN

[IpepbIBHO-TTOTOYHBIH

[IpepbIBHO-HENMOTOYHBIN

Onpenenenue nokasareaei pUTMUYHOCTH MPOILIECCa.
PutMm mporecca ompenensieTcss IByMsi OCHOBHBIMH ITOKa3aTeJISIMUA TakTOM ()

1

WK TeMIioM (— ).
r
p

PacuerHbii TakT mpoiecca

T
r =2

P (5.33)
Q,
rne T,=4,-T,, -2, - KaJICHIApHBIA (OHI BPEMEHHU, COOTBETCTBYIOLIUI arpoCpPOKy

BBINIOJIHEHUS Ipolecca; Q, =01-F,-h - KOIMYECTBO MaTepualia, IoAjIexKallee mepe-

paboTke u nepemelieHuto 3a nepuoa Ty; .. - arpocpok BBINIOJIHEHHS Mpolecca, Y;
Tey - TPOAOIHKUTEIBLHOCTD paboUeit CMEHHI, 4; Z.,, - YUCI0 pabouux cMmeH; F, - 3amna-
HUpPOBaHHAas IUIOMIAAb, MOJyIekKaIiass o0padoTke, ra; h, - MIaHOBas ypOKaWHOCTH
(HOpMa BHeceHHUs yA0OpEeHU K BbIceBa), 11/1a.

JlelicTBUTEIbHBIN TaKT paOOThI MAIIMHBI HA KAaXKI0H OMepaIuu mpoiecca

LW, (5.34)

rae W, - mpoM3BOIUTEIBHOCTS OAHON MAIIIMHBI HA i-i OIeparuu, T/4.
B mporiecce, B KOTopoM co0Jt0/IeHa PUTMUYHOCTD, JOKHO OBITH 00YCIIOBIIE-
HO

r-My=r, (5.35)
OTKy,Z[a PaCdCTHOC KOJIMYICCTBO MalllMH Ha Ka)KI[OI;'I OIICpannunu
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1
My ==, (5.36)
p
KoaddurmeHT 3arpy3ku MaIiiH Ha KaXI0H i-0i orepariu
_ M pi
Py= = (5:37)

rae M - neiicTBUTEN HOE KOJUYECTBO MAIllMH Ha - onepanuu (OKpyTJIEHHOE 10
Ooubmiero nenoro uucia 3adenue My;).

JlommycTrmas CTE€NeHb CHUKEHUS MPOU3BOAUTEIIBHOCTH MAIIMH Ha ONEpaluH,
HE BBI3BIBAIOIAS YBEJIMUYEHUE PACUETHOTO TAKTa MPOLECCa,

AW, =W -(1-p,.), (5.38)

rae W, - 3a1aHHas IPOM3BOIUTEIILHOCTD Ha I-i orniepamuu, /4.
Koadpduumnent purmuanoctu TIIIT

Z hi
i=1

Popoy =5 (5.39)
r -;Mi

rae  Nyy - KOJUYECTBO ONEpalyid B IPOLECCeE.

Yem Onmxe BemuuuHa P,,,, K €IUHHLE, TEM O0JIbIIe KOIPPHUIUEHT pUTMUY-

HOCTH NPOLECCA; IPU L0y — 1 mponecc momHOCTBIO pUTMITUCH.

[Tpu BeimonHennu purMudHoro TIIIT goskeH ObITh COOIIIOAEH ONpPEaEIeHHBIN
uHTepBai noaxoaa (l,,) ToJBHKHOIO cocTaBa K 00CIIy>KMBAa€MOM MOJIEBOM MallIMHE:

I, =45+, (5.40)
rac tMaH - IPOJOJDKHUTCIBbHOCT MAHCBPUPOBAHMA ITOABUIKHOI'O COCTaBa, CBA3aHHO-
ro ¢ ImoAaX04A0M M OTBOJOM €ro OT 06cny>1<HBaeMop"1 MAIIUHBI (OHpeI[eJ'IﬂeTCH IyTeM
MHOTOKPAaTHOTO XpOHOMETPaXka U HAXOXKACHUS CpEeIHEN BEIMUMHBI).
HpI/I OKCIINTyaTalMOHHBIX pacdCTax JOIIYCTUMO HEC BBIACIIATH tMaH " IMIPUHUMATb
mp tu.a .

Bennuuny |, Onpenensror u3 moonepanuoHHbIX IpaduKoB pabOThl 0a30BbIX

Y TPAHCIIOPTHBIX MaIuH (puc. 5.1).
Hampumep, nipu oOcinykuBaHuu yOOPOUHBIX MalluH OYHKEPHOTO THIMA U 3a-
IPYy3KE C OCTAaHOBKOU

Imp = tHCll’l +t6 ) (5.41)
_100-9; 75
rae ban =T 0T - NPOJOJKUTENIBHOCTh 3allOJIHEHUsI OyHKepa (Mexpasrpy-
p Vp gDp

304HBIA MEPUO YOOPOUHON MAIUHbBI), 4; g — MPOIOIDKATEILHOCTh pa3Tpy3Ku OyH-
Kepa yOOpOUYHOU MalluHEI, .

[Ipu opranuzaruu pabotel mammH B TIII mo wacoBomy rpaduky ciemyer
YYUTHIBATh HAPYIIEHUE 3TOTO Tpaduka B JEHCTBUTEIHHBIX yCiaoBuUsIX. Koadduiment
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BBINIOJIHEHUS TpaduKa, MOKa3bIBAIONIMN OTKIOHEHHE (PAKTUUECKOro I0YacCOBOIO
rpaduka oT pacyeTHOTO

Paboma .

Kxombadra 1 2 P TR T T

J— S——

Paboma s
kombaiina 2 f 22 1,

Paboma S, R

komGailHa 3 o
L tﬁ_ . 'rf. s s

P e mi—

Paboma asmomobunel

nﬂ@p}ﬂm om + 3 " |
kombaina 1
MNepee3d Kk kombaliny 2 -\
Moepyaxka om xombalHa 2
lMepeead k kombalHy 3
Mozpyaka om komGaiina 3 g

Heuxaxue
Ha MoK

Basewueanue Ha MoKy P E
Paszapyaka Ha MoKy ; i

Paboma kombalHa :—_&-m

Moapy3sxa om {
KombaliHg "

Heuxearue k
MyHKMy npueMa
BssgsuwiueaHue

Pasapyska

0
Puc. 5.1 - Tloonepanronnbsie Tpauku: a — NpU OOCITYKMBAHUU TpPeX OYHKEPHBIX
KOMOAHOB JABYMsI aBTOMOOWISIMU; O — MIpU 0OCITyKUBAaHUU OJHOTO O€30YHKEPHOTO
KoMOaiiHa TpeMsi aBTOMOOWIIAMH; Lo — BpeMs HamoJiHeHus OyHKepa; {; — Bpems BbI-
rpy3ku OyHKepa; tj; — UK TPAaHCHOPTHBIX CPEACTB; lyi.3 — HHTEpBaIbI MOIX0a KOM-
0aifHOB TOJ BBITPY3KY OYHKEpPOB; |y — MHTEpBaJIbl MOAXO0/Aa TPAHCIIOPTHBIX CPENICTB
O] IOTPY3KYy OT KOMOAHOB.
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Tu,epa@ S 1

Wt{.z = (542)

y.epaglcp)
re Tyrpap - PACUETHASI MPOOJDKUTEIBHOCTh IUKIIA TIpOIecca MPH HICATHHOM CO-
omonennn rpaduxa; Ty rpapcp) - CPEIHSS IEHCTBUTENbHAS MPOIOJDKUTEIBHOCTD 1IHK-
Ja Tporiecca mpu paboTe MaIIWH M0 9acoBOMY rpaduKy (OmpenesseTcs XpOHOMET-
paxom).
Bennuuny y, . HEOOX0IUMO IPUHUMATH BO BHUMAaHKE TIPU pacyeTe MOTPEeOHO-

CTH B MalIMHaX MPHU UX paboTe Mo 4acoBOMY rpaduky.
Pacuet nokazarens HaZe>KHOCTH PabOThI MAILIMH Ha ONepaluix mpolecca.
HanexHOCTh MalllvH, BBIMOJHAIONIMX OTHAENbHBIC OIEpaluu TPAHCIOPTHO-

MIPOU3BOJICTBEHHOTO MpOLECCca, ONpeaeIsitoT o npuioxenuto k 'OCT 13377.

5.5 CTpyKTYypa CyTOYHOI0 BpeMeHH MOJABUKHOT0 COCTABA

CrtpykTypa CyTOUHOTO BPEMEHH MOABUIKHOIO cocTana (Tadi. 5.10) olieHuBaeT-

csl KO3 DULIMEHTAMH Oy, Oy

U O,.

Tabsmna 5.10 CTpykTypa CyTOYHOTO BPEMEHU MOJIBH?KHOTO COCTaBa

IIpoomKkuTENBHOCTD HUKIIO- | [IpOgOIKUTENBHOCTh BHELIUKIIOBBIX [IponoKUTENBCHOTH

BbIX oneparuil T onepanuil Ty rp HEHOPMHPYEMBIX IIPO-
ctoeB Thor

Ocuosnoe Bpewms (T,) [ToaroroBuTenpHO-3aKmounTeNbHOE | Hempon3BoacTBEHHbBIE

rpyKeHas e3/1Ka; Bpemst (Ty.,): notepu BpeMeHH (Tyor):

MOPO>KHSISL (X0JI0CTas) €3/1Ka; | 3alpaBka  aBTOMOOMJIS  (TpakTopa) | 0  OpraHU3aldOHHBIM

BcenomorarensHoe BpeMsi| TOIUIMBOM, CMa304YHbIMM MaTepHuasia- | IpULIMHAM;

(Taen): MU, BOJIOH; M0 TEXHUYECKUM IMpPHU-

MOrpy3Ka; MOJIyYEHHE U claya MyTEBOIO JINCTA; | YAHAM;

pasrpyska; ITOJIy4EHHE U C/1adya HUHCTPYMEHTA, 110 METEOPOJIOTMYECKUM

nepee3qibl MpH  OOCITyKUBa-
HUH TTOJICBBIX MAIIHH;
IIpoYHe perjaMeHTHpyeMble
OCTaHOBKU  (B3BEIIMBaHUE,
B3sATHE TMP0o0, OhopMIICHHE
JIOKYMEHTOB U T.I1.);

HyJieBble mpoberu (K mecry
paboThl U 0OpaTHO HA CTOSH-

KYy).

OCMOTp M IIPOBEPKA TEXHHUYECKOTO
COCTOSIHUSI TIOJBMKHOI'O COCTaBa M
MIOJTOTOBKA €r0 K BBIE3NY;
MOCTaHOBKA MOJBUKHOIO COCTaBa Ha
CTOSIHKY M C/laya €ro JIeXypHOMY Me-
XaHUKY;

dbopMHupoOBaHHE MMOE3/1a.
JHononuutenproe BpeMs (T on):
TEXHUUYECKoe OOCIyXUBaHUE  IIO-
JBUKHOTO cOCTaBa (TEKyIIUH YyXOZ,
Jl03anpaBKa, MOJKAayKa IIWH Ha JIU-
HUU U T.I1.);

yOOpKa MOJBMKHOTO CcOCTaBa (KaOu-
HBI, Ky30Ba, 00TUPKa CTEKOJ U T.I1.).
PernameHnTupoBaHHbIE MepEPHIBI
(Tp.n):

Ha TPUHATHC THIIIN;

OTJIBIX TIPH JUTUTEIBHBIX peiicax;
MIPOYHE NEPEPHIBBI.

puYruHaM.
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Koaddumment ucnons3oBanus GoHAa CyTOUHOTO BPEMEHU HAXOXKIACHUS IO-
JIBUKHOTO COCTaBa B Hapsizie

T
0, = 24 (5.43)

e I, =T,,,+T,,, - IPOSOIKATEILHOCTh HAXOXKICHHS MOJBIKHOTO COCTAaBa Ha
JIMHMY WK BPEMs B HapAZE, 9

24 = Tu_mp +T +T, ..

6Y.mp

Koadduiment ucnonb3oBaHusi BpeMEHU B Hapse sl BBIMOJIHEHHUS TpaHC-
IIOPTHOT'O LIMKJIA

_ T ymp
Oy ==, (5.44)

H

KoadduimeHT ncnonb3zoBaHus BpeMEHU TPAHCIIOPTHOTO LIUKJIA JJIs1 BHITOJIHE-
HUSI OCHOBHOTO BPEMEHH (BPEMEHHU JIBUKEHUSA )

0 =7, (5.45)

y.mp
e Tu.mp =T0 +7T

ecn *

CymMapHbiii KO3()(PUIIMEHT UCTIOJIB30BAHUSI CYTOYHOT'O BPEMEHH JIJISl BBITIOJ-
HEHUS TTOJIE3HON pabOoThl TOJIBMYKHOTO COCTaBa

52=5H.5u.50=§z1

5.6 IIpousBoaurtenbuocts TIIII

PacueTHbie (hopMysbl TEXHUUECKOW MPOU3BOIUTEILHOCTH MOABUKHOTO COCTa-
Ba JUIsl OCHOBHBIX cxeM opranuzanuu TIIII npuBenens! B Tabdi. 5.11.

DKCIUTyaTallMOHHYIO TTPOU3BOAMTENILHOCTh MOJIBMXKHOIO COCTaBa OMPENEIISIOT
10 OJTHOM U3 GopMyI1, MPUBEJIEHHBIX B Ta0d. 5.12.

Pacuer mokasarenei CTENEHU MCHOJIb30BAHUS MMPOU3BOAUTEIBLHOCTH OB K-
HOT'O COCTaBa:

- KoadunueHT ncnonb30BaHus TEXHUYECKOW MPOU3BOAUTEILHOCTH MOBU K-
HOT'O COCTaBa
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1
1+¢,

nom

Tl (5.46)

- Iloka3aTtenb OTHOCHTCIIbHBIX 3aTpaT BPECMCHU HAa BHCUHKIIOBBIC OIICpAIIMU U
MNOTCPb BPEMCHHU TPAHCIIOPTHOTO IMKJIA paBCH:

K
tugmp + 2 uom
1

Pw,,, = t : (5.47)

y.mp
- CyMMapHbI€ MOTEPU TEXHUYECKON MPOU3BOAUTENBHOCTH MOJBHKHOIO CO-

cTaBa

nom

iAWnom =(l-q, )W, (5.48)
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