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BBEJAEHUE

B Hacrosiee BpeMsi aBTOMOOMIIbHBIE JOPOTH SIBJISIFOTCS] BaKHBIM 00BEK-
TOM TPaHCIOPTHON UH(PPACTPYKTYpPHI, KOTOPasi BKIIFOUAET LEJIbId KOMILIEKC
WHXEHEPHBIX COOPYKEHHUI M KOHCTPYKTHBHO CBSI3aHHBIX AJIEMEHTOB, Iie-
JIbIO KOTOPBIX sIBJIsIeTCS oOecrieueHre 0e30MacHOCTH JBUKEHUS MeleX0/10B
U pa3nuyHoro tpaHcrnopta. CoBpeMeHHbIe YCIOBHUSI AUKTYIOT HEOOXOu-
MOCTbh MHTEHCUBHOT'O MCIOJIb30BaHUS CPEJICTB MEXaHU3ALMU U 000py10Ba-
HUS C OJJHOBPEMEHHBIM CHUYKEHHUEM TPYJOBBIX U SHEPreTHUeCKUX 3aTpaT Ha
IIPOU3BOJICTBO CTPOUTENIBHBIX pabOT U Ha TPAHCIIOPTUPOBAHUE MATEPUATIOB,
uzzienuii u nosydadpukaToB.

B Meroanyeckux ykazaHUsSX pacCMOTPEHBI BOIPOCHI ONMpPEAENIeHUs KC-
TUTyaTallMOHHOM CMEHHOM POU3BOJUTEIBHOCTH 3eMJIepOIHO-
TpaHcnopTHBIX MaimuH (3TM) pacdyeTHbIM MeToaOM U ¢ ToMolbio EHuP:
Oynpno3epoB (Pacuernass pabora Nel) m ckpenepoB (PacuerHass pabota
Ne2). PaccMoTpeHBI M MpoaHATM3UPOBaHbI (PAKTOPHI, OKa3bIBAIOIIAE Hau-
OoJbllIee BIMSHUAE HA TPOU3BOAUTENBHOCTE 3TM.

OAvH ¥ TOT ke TeXHOJOTHYECKUN MPOLECC MOXKET OBbITh BBIMOJIHEH pa3-
JUYHBIMA MAIlIMHAMH, OTJIMYAIOUIMMUCS APYr OT JApyra Kak HPUHLUIIOM
paboThl, TaK U TEXHUYECKUMHU Mapamerpamu. [1o3ToMy B TakuxX yclIOBUSIX
OUYeHb BaXKHO BBISIBUTH Haunbosiee paloHaJbHbIe COCTaBbl CHELMATU3UPO-
BaHHBIX  KOMIUJIEKTOB  MAIlIUH, KOTOpbI€  OMpPEACNISIIOT  TEXHUKO-
HSKOHOMMYECKHE MOKa3aTesld BCEro CTpOUTeNbcTBa. B pacueTHol pabote
Ne3 paccmaTtpuBaeTcsi 000CHOBaHKE BBIOOpA MAIIMH CHCTEMBI «CaMOCBajI—
HKCKABaTOP» HA OCHOBE CPABHEHUS] TEXHUKO-IPKOHOMHUYECKHUX MOKa3aTesei.

B 10p0o>XHOM CTpOUTENBCTBE JIJIs1 JOCTABKH JTOPOKHO-CTPOUTENIbHBIX Ma-
TEpUaAJIOB IIMPOKOE TPUMEHEHWE Halllld aBTOcaMOocCBajibl. B mponecce
TPAHCTIOPTUPOBKH ac(anibTOOETOHHBIX CMeceil MaTepual MoABePKEH OCThI-
BaHUWIO B pe3yJIbTaTe BO3/EHCTBUS Pa3IUYHBIX BHEIIHUX (akTopoB. B pac-
yeTHOU pabote Ne 4 onpenessitoTcsl palMOHAIbHbIE JAJIbHOCTU TPaHCIOP-
TUpOBaHUs ac(haabTOOETOHHBIX CMeceil camocBajlaMU B 3aBUCHMOCTH OT
HaYaJIbHBIX YCJIOBHM M BHEIIHMX (DaKTOpoB. B mpuioxxeHusx mpeacraniie-
Hbl BAPUAHTHI 33/1aHUi J1s BHITTOJIHEHUSI paCYEeTHBIX padoT.



Pacuernasi paGora Ne 1

HOBBIINEHUE DO®EKTUBHOCTHU UCITOJb30OBAHUA
BYJIBJAO3EPOB IIPU BO3BEAEHUU 3EMJISAHOI'O
HOJOTHA

Ieanr pab6oTwbl — HccnegoBaTh (PaKTOPHI, OKA3bIBAIOIINE HAMOOIb-
1iee BIUSHUE HA TPOU3BOAUTEIHLHOCTD OYJibJI03€POB.

bynbnoszep mnpencramisier coOol 3eMJIEPOHHO-TPAHCHIOPTHYIO Ma-
IIMHY B BHUJI€ TYCEHHMUYHOTO TPAKTOpa WJIM KOJIECHOTO Tsraya ¢ HaBelIEeH-
HBbIM Ha HEro ¢ MOMOLIBIO pambl UM OpycheB paboOuYMM OpPraHoM — OTBa-
JIOM.

Bynbpao3epbl MIMPOKO UCTIONB3YIOTCS B KOMIUIEKCE C 3KCKaBaTOpaMH,
CKpernepaMyd U APYTUMHU 3eMJIepONHO-TpaHCHOPTHBIMU MamiMHaMu. OHu
pa3padartsiBatoT rpyHT | u |l xareropuii. [Ipu stom rpyntsl | u Il kare-
ropuii mepen pa3zpabOTKOW UenecooOpa3Ho pa3pbixiiaTh. Hanmbosbliyto
IPOU3BOJUTENBHOCTD OYJIbJ03€phl OKA3bIBAIOT IIPU pabOTE B NECUAHBIX U
CYIJIMHUCTBIX IPYHTaX, UMEIOLIUX BIAXKHOCTh, OJM3KYIO K ONTUMAJIbHOM.
MaxkcuManpHasl JaJIbHOCTh MepeMeleHusl TpyHTa coctasisier 1o 150m u
3aBUCHT OT TATOBOTO ycuius Oynpaosepa [1].

['maBHBIM mapameTpoM Oyibao3epa SIBIsIeTCs HOMUHAIbHOE TSATOBOE
ycunue 7. [1o HOMUHaIBbHOMY TSTOBOMY YCHJIMIO U MOIIIHOCTH JIBUTaTesl
OyJIb103ephl YCIIOBHO pa3eiisioT Ha MATh KiaccoB (Tadum. 1),

TabGmuna 1
Knaccndukauus 6ynbao3epon

IToka3zarenp by 103epht

MajorabapuTHBIE | JIETKHE | CpPEJAHME | TSKEJbIE | CBEPXTSKEIbIE
Tsarosoe
ycuiiue, Jlo 25 25-135| 135-20Q0 200- 300 Cserme 300
kH
MoinHoCTh
JBUTATEN, Jlo 45 45-120| 120-180 180-300 Cspime 300
KBT

Habop npu3mbl BOJOYEHHUs BBIMOIHSAETCS HA MaKCHUMaJIbHOW pabo-
Yeil CKOpOCTHM Ha MPSMOJUHEHHBIX YYacTKaX JBHXKEHHs Oyibao3epa
CTPY>KKOH BO3MOXKHO OoJiblieil Tonuuubl. Hanbompiias mpousBoanuTe b-
HOCTb MAIIMHBI MOXET OBITh JOCTUTHYTA MPU KOMAHUH Mo YkioH. Pabo-
YUl UK OyJbJ03€epa Mpu pa3padoTKe IPYHTOB MpecTaBieH Ha puc. 1.
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Puc. 1.2nemenTsl pabouero 1uKiIa pa3paboTK U epeMelIeHus
rpyHTa O0yJIbJI03€pOM:

L,..s6 — anuna myT Habopa npu3Mel BojloueHus; L, — 1aIbHOCTH
TpaHCHOPTUPOBaHUs; L, — JUIMHA XOJIOCTOTO X0/1a

Bynbao3epsl cpe3aeT TpyHTBI CTPYKKaMH, (popMa KOTOPBIX 3aBUCHT
OT KaTeropuu IrpyHTa M ero cocTtaBisitouux. [Ipy konaHuu JTErkKuX rpyH-
TOB, KOT/Ia TSTOBBIE YCWJIHMS TpPaKTopa HEIOWCIONB3YIOTCS, pa3padoTKy
BeAYT MPsIMOl cTpyKKoil (puc. 2) Mpu MOCTOSIHHOW HEOOIBIION TIyOnHe

pe3aHusl.
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Puc. 2. CxeMbI CTpyXeK rpyHTa, cpe3aeMbIX 0yJibJI03epOM IMPHU
paboTe B pa3IMUHBIX YCIOBUAX:

a — psAMOYTOJIbHAsI; 6 — KIIMHOBas, B —rpeO&HUaTas



Takyro cxemy pe3aHusi UCMONB3YIOT, KOT/Ia MO YCJIOBHSIM MPOU3BOI-
CTBa paboT TpedyeTcs CHSATh OTHOCHUTEIBbHO HEOOJNBIION clIoN rpyHTta. B
3TUX CIy4yasix MOIIHOCTh CHJIOBOH YCTaHOBKHM MCIOJIb3YyEeTCSl TOJBKO Ha
50-70 %.

KnuHoBast popma cTpyKKU MpUMEHSIETCS] TPU pa3padoTKe rpyHTOB |
u |l xareropuii (cm. puc. 2).

['pebenuarast popma cTpyku (cM. pHc. 2) HCIONB3YeTCs P pas-
paboTke TBEPABIX U mepecoximnx rpyHToB. OnbiTel CoroznopHUU noka-
3ajid, YTO B 3TOM cllyyae cokpailaercsl myTh Habopa rpyHTta no 40 %u
00BEM IpHu3MBbI BojIoueHus yBennuuBaetcs 10 10 %[1].

Ncnonb30BaHre MOIIHOCTH CUJIOBOM YCTaHOBKHM IpPU KJIMHOBOH U
rpebeHuYaToil cxemax pezanus coctaniser 10 100 %.

B 3aBucuMoCTH OT yciioBui paboOThbl, MOLIHOCTH JIBUraTels U TUIA
OTBajla KOMaHWE TPYHTa MPOU3BOJAT Ha cKopocTsx 2,5-3,5km/4 mms ry-
ceHU4YHOro U 3,5—5kM/4 171 KONECHOTO OYyIBI03EePOB.

OnpeneseHue 3KCMJIyaTAIIMOHHONH CMEeHHOI
NMPOU3BOIUTEIHLHOCTH 0YJIb/103€epa pacyeTHbLIM MeTOA0M

DKcIulyaTtalluOHHAasi CMeHHasi TPOU3BOJUTEILHOCTh OYJIbJ03epa OIl-
penensiercs o Gpopmyiie

3600L7 -y, [V LK [Kygyp [K
2, = cu N R PRven SRE (1)

rne 7'-y; — NPOAOJKUTENBHOCTh paboyeil cMeHsl, 4; V,; — reomerpuue-

. 3.
CKUI 00BbEeM MPU3MbI BOJIOUYEHUS TPyHTA Mepes oTBajioM, M™; K ; — K03(-

(UIUEHT, YYUTHIBAIOIINNA MOTEPH TPyHTA B OOKOBbIE BAaJUKU MPHU TPaHC-
noptupoBke; Kygy; — K0d(D(DULIMEHT, YUYUTHIBAIOUINM BIMSHHUE YKIJIOHA

MECTHOCTH Ha MPOU3BOAMUTENBHOCTH (cM. Tabn. 2); K, — KospduuueHTt
UCMOJIb30BaHUs OyJbao3epa Mo BpeMeHM B TedeHue cmenbl, K, = 0,8—
0,85:t 7 — MPOJIOJKUTENLHOCTh pabouyero 1ukia Oynbnosepa, c; K, —Ko-

s GULMEHT pa3pbixieHus rpyHTa (cM. Tadm. 3).

Tabmuna 2
3aBuCcHMOCTb KO3(p(puLMeHTAa BIUSHUSA YKJIOHA OT pejibepa MECTHOCTH
ITogpeM «+», °© Kyxrn VKI0H «-», ° Kyxrn

0 1 0 1

5 0,67 5 1,33
10 0,5 10 1,94
15 0,4 15 2,25




Taomuma 3
3aBucumocTh Ko3(ppunueHTa pa3poixjenus Kp oT BUAa rpyHTa

Kareropus

Bun rpynra rpyHTa Kp
1. Tlecok peIXiblif, CyX0ii | 1,05-1.1
2. T1ecoK BIaXKHBIN, CYIECh, CYTIIMHOK Pa3phiX- | 1,1-1,2
JICHHBIN
3. CyrinuHOK, CpeTHUi U MEJIKUil TpaBuit, Jierkas I 1,15-1,25
rJIMHa
4.1 nuHa, IUIOTHBIA CYTIIMHOK i 1,2-1,3
5. Tspkenas riiMHa, CyriMHOK co Iie0HEM, TpaBUEM v 1,25-1.3

['eoMeTpuueckuii 00beM TPU3MBI BOJIOUEHHUS TPYHTA TIEpe]l OTBAJIOM
BBIYHCIIsSIETCS IO (hopmyie

B[H?2
V,=———,
20199
rae B —mmpuna npusmel BosioueHus, M; H —BbIcoTa OTBasia 1o Xopjie, M;
@ ; — AMHAMUYECKHUIl yroJl eCTEeCTBEHHOTr0 0TKOCA IPyHTa, Tpaj.

(2)

[[IupuHa npu3mMbl BojoueHUs TpyHTa B ompenensiercs mo hopmyre
B = 105[B,, (3)
rne By —mmpuHa otBana Oynbaosepa, M.
JluHamMuyecKui yroy ecTeCTBEHHOTO OTKOCA IPYHTA @ ;; 3aBUCHUT OT
TUTIA pa3pabaThiBAEMOro IPyHTa M MPUHUMAET 3HA4YeHHe B Mpejenax 35—
45° (MeHblllee 3HaYCHWE — JUIS CHIMYYMX TPYHTOB, OOJIbIliee — JJIsi CBSI3-

HBIX).
Koadpunment K ,;, yuuTsiBaromuii motepu rpyHTa U3 MpU3MBI BO-

JIOYEHHUS TIPU TPAHCIIOPTUPOBKE, 3aBUCUT OT JAJTBHOCTH TPAHCIOPTUPOBA-
HUS:
K; =1-0,005[L,, (4)
rae L;», —IanbHOCTh TPaHCTIOPTUPOBAHUS IPYHTA OYyIbI03EpOM, M.
[Tpo1oIDKUTENBHOCTE pabovero MUKJIA OyJbA03epa HAXOIUTCS TIO
dbopmye
Uy =ty +lp +1p ¥y Flpepy, (5)
rae t,, — IpomoKUTEIBHOCTh HabOpa TPyHTa, ¢ (Tadm. 4); t,, —npomo-
’KUTEJIbHOCTh TPAHCMIOPTHPOBAHUS TPYHTA K MECTy YKJIaJKH, ¢; {, — mpo-
TOJDKUTETBHOCTD pa3rpy3ku otBana, ¢ (t, = 10 — 15¢); t,, —Bpems Bo3-



BpallleHHs TTopoXHero Oyibao3epa B 3a00ii, ¢; ty-; — 3aTpaThl BpeMeHH
Ha BCIIOMOTaTelbHBIe OlNepalyy (IepeKItoueHne mepeiad, MaHeBphl, I10-
BOPOTHI) B TeueHue paboyero 1ukia, ¢ (tz-; =20 — 3Cc).

[Tpoa0mKUTETBHOCTh TPAHCIIOPTUPOBAHKS TPYHTA K MECTY YKJIAJKH
t,p onpexnensercs no GpopmyJe

(6)

rae L;p, — JanbHOCTH TPaHCHOPTHUPOBAHMS TPYyHTa K MECTY YKJIAJKH, M;
Upp — pabouas cKOpocThb OylibJio3epa NpHU TPAHCIOPTUPOBAHUM TPYHTA,
m/c.

Bpems Bo3BpalueHust nopoxHero Oyypgosepa B 3a00i t ,, BbIUHKC-
nsiercs o popmyiie

— I—TP

tyy = :

(7)
Uyx

rae Uy, — CKOPOCTh MOPOXKHEro OyJiba03epa MpH BO3BpAIleHUH B 3a00i,
m/c.

Tab6nuia 4
3aBHCHMMOCTH NMPOIOJIKUTETLHOCTH HaGopa rpyHTa (c)
OT KATEerOpHH IPyHTA

Kareropus rpynra

Tun 6ynbro3epa

[ 1 "
Jlerkuii 6,6 13,8 21,6
Cpennuii 4.2 10,8 14,4
Tsoxenprit 4,2 9,0 14,4
Tabmuna 5

OcHOBHbIE TEXHHYECKHE XaPAKTEPUCTHKH 0yJIb103€pPOB

CxopocTu JBHKEHUS Ha
HomunaneHas
Mapka 0a- pasnuuHbIX pexxumax, | [llupuna| Beicora
Mapka MOUIHOCTh /
Gybaosepa 30BOT0 BHATeNs m/c oTBaJa, | OTBaia,
Y TpakTopa <Br " | Pabounit | Xomocroit M M
X0/l X0/l
1 2 3 4 ) 6 7
J13-29 T-74 61 1,47 1,6 2,56 0,8
J3-42I JAT-75 66 1,47 1,6 2,56 0,8
J13-128 JT-7511 66 1,47 1,6 2,56 0,8
J13-101 T-4AI11 95,6 0,9 1,14 2,8 0,99
J13-54C T-100 79,4 1,06 1,5 3,22 1,1




Okonuaunue T1a61.5

1 2 3 4 5 6 7
J3-27C T-130 118 1,06 1,66 3,22 1,1
/13-110 T-130 118 1,06 1,66 3,22 1,15

J13-116B T-130 118 0,92 3,5 3,22 1,18
J3-171 T-170 128,7 1,03 1,5 3,2 1.3
J13-35C T-180 132,4 1,28 1,81 3,36 1,2
J1-384 JD2T-250 246 0,6 1,86 3,64 1,55
J13-94 T-330 250 0,6 2,92 4,73 1,75
J13-129 T-330 250 0,6 2,92 4,86 1,88
J13-141 T-500 372 0,6 2,92 4,8 2,00
/13-104 T-4 95,6 0,9 1,0 3,2 0,9
J3-19 T-100 79,4 1,06 1,5 3,97 1,0
J13-10% T-130 118 1,06 1,78 4,12 1,0
J3-37 MT3-50 40,5 0,78 1,65 2,0 0,65
J13-48 K-702 156 1,71 2,38 2,84 1,2

ITo MMOJIYYCHHBIM 3HAYCHHAM 3KCHHyaTaI_[I/IOHHOﬁ CMEHHOM IMpoun3s-
BOAUTCIBHOCTHU 6ynbz[03epa HGO6XO,Z[I/IMO IOCTPOUTD Fpa(l)I/IK 3aBHUCHUMO-

ctu f =112, (Lyp,Kygy ) - TpuMep rpaduka npecTapieH Ha puc. 3.

JFKcnayamayuoHHas cMeHHas
npou3bodumeibHocms, M /cm

900 |
—® = /lodvem (Kykn<)
=8 - Pabruna (Kykr=1)
800 —k— Yxnon (Kykn>1)
~ N
R R} \\\
700 —
o~ ~I T~ ~ \\
600 .. T
- ~ i —_
500 -~ —. I
400
30 40 50

AassHocms mpancnopmupobanus zpyHma, M

60

Puc. 3.3aBucuMocCTh SKCIUTyaTallMOHHON CMEHHOM MPOU3BOAUTEIHHOCTH
OyJba03€epa OT JAIbHOCTU TPAHCIIOPTUPOBAHUS TPYHTA

10




OnpeneseHue IKCIIYATALIMOHHON CMEHHOM
MPOU3BOUTEIHLHOCTH 0YyJib03epa ¢ nomombio EHuP Ne 2

DKcIUTyaTalluOHHAsE CMEHHasi MPOU3BOAMTEILHOCTh Oylblo3epa Mpu
pa3paboTke W TPAHCIOPTUPOBAHUHU TPYHTA OMpeJeisieTcss 0 HOpMaTHB-
HbIM okyMeHTaM EHuP Ne 2 no dpopmyne

Ty IV, IK
2 _1com 'VH IRp
12, = , (8)
Hp

rae 7,,, — OPOOOJDKATENBHOCTL padoueii cMeHbl Oyipao3epa, 4, V, —
M H

HOPMATHBHbI 00BbeM, M°; K 5 — KO3 UIMEHT UCI0JIb30BaHus OyJiba03e-
pa o Bpemenu; H , — HOpMa BpeMeHH, Y.
Hopma Bpemenu Hj, — 3TO BpeMmsi, He0OXOUMOE Uil BBITIOJHEHUS
MallIMHOW HOPMaTUBHOTO 00beMa padboT V.
Hopma BpeMeHu BeIUHUCIISETCS 10 popmyJie
Hp =Hpo+Hpy, 9)
rae H p, — OCHOBHAs HOpMa BPEMEHH, 4; H p; — IONONHUTENBHAS HOPMA

BpEMeEHH, Y.
Jlnis mpuMepa ompeeuM dKCIUTyaTallMOHHYI0 CMEHHYIO MPOU3BO-
JIUTENbHOCTh Oynbao3epa /3-8 mpu TpaHcmopTupoBaHUM rpyHTa | Kate-
ropuu Ha pacctosiHue S0M U TpoAOTKUTETLHOCTH padoueli cMeHbI 8 4.
B cootBerctBun ¢ EHuP Ne 2, 82-1-22 [3bcHoBHast HOpMa BpeMe-
nu st nepementenns 100m° rpynTa Ha paccrosiane 10 m: H z0 = 0,55u.

JlomonmHuTeIbHASS HOpMA BpeMeHH s nepemMetenus 100 M rpyHTa Ha
ocrasumecs 40m H BT™ 0,48:-4 = 1,92. Toraa oOmas HopMa BpeMeHHU

JUIs1 IEpEMeILICHU ST 100Mm° a 50 M paBHa
H, = 055+ 192= 247y,

Kosdduument ucnonpzoBanus Oynbro3epa Mo BpeMEHH B TeueHUeE
paboueit cmenbl npuHuMaeM u3 npwi. 4 EHuP Ne 2 [3]. Tlpu mepemere-
HUU HeCKaJbHOIO rpyHTa Oynbaozepom /3-8 koappuuuent K ,=0,8.

[ToxcraBinsist u3BecTHBIC 3HAYeHHS B (hopmyiy (8), onpenernsieM dKc-
TUTyaTallMOHHYIO0 CMEHHYIO TPOU3BOAUTEIBHOCTE OYyIib03epa

o :—8EL200[D 8_ 259,11 M°/cM.

[Ipy BHIMOTHEHWH pacueTHOW paboThHl Mapky Oyibao3epa, 0A30BYIO
MalllMHy W JJIBHOCTH TPAHCTIOPTUPOBAHUS TPyHTA HEOOXOIUMO BBIOH-
path u3 1a0xa. [1.1.1 B cooTBeTCTBUU ¢ HOMepoM BapuaHTa. [Ipu pacuete
IPOU3BOIUTENHHOCTH HEOOXOAUMO 32/1aBaThCsl IByMsI KATETOPHUSIMU TpyH-
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ta (I u lll). Tlo moayyeHHBIM 3HAYEHHSM SKCILTyaTallMOHHON CMEHHOM
NPOU3BOAUTENBHOCTH  OyJbl03epa CTPOHUM

rpaduku

3aBUCUMOCTEM

f =112,(L;p) ¢ yderom THIIOB pa3pabaTEIBaeMBIX IpyHTOB. IIpumep
rpaduka npeacTaBiieH Ha puc. 4.
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Puc. 4.3aBucuMOoCTh 3KCIUTyaTallMOHHONW CMEHHOI MPON3BOAUTEIBHOCTH
OyJibJ103€pa OT AAbHOCTU TPAHCIOPTUPOBAHMS U KATErOpUU TPYHTa
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PacueTrHasi pabota Ne 2

HOBBIIIEHUE DO®EKTUBHOCTHU UCITOJb30OBAHUA
CKPEIIEPOB IPU BO3BEAEHHUU 3EMJISAHOI'O
HOJOTHA

Ileanr pab6oTwbl — uccnegoBaTh (PaKTOPHI, OKAa3bIBAIOIINE HAMOOIb-
1iee BJIUSIHUE HA IPOU3BOAUTEILHOCTh CKPENEPOB.

Ckperniep — 3eMJIepOHHO-TPaHCTIOPTHAS MAIlIMHA UKJINYECKOTO Jiei-
CTBUS, NIpeHa3HAUYCHHAs Ui pa3padOTKH W TPAHCIIOPTUPOBAHUS TPYHTA
Ha CPaBHUTEJILHO OOJIBIIINE PACCTOSHUSI.

['maBHBIM TMapamMeTpoM cKperepa SIBISETCS IeoMeTpudecKass BMe-
CTHMOCTB KoBIIa (M°).

ITo cmocoOy arperaTHpoBaHUs C TATAYOM CKperephbl pa3feisioT Ha
MpUIETTHBIC, MOTYTPUIICTTHBIC U CAMOXO/IHBIE.

[IpunieniHpie ckpernepbl K TYCEHHUYHBIM TpakTOpaMm, oO0Iamarolue
BBICOKOI MPOXOJIMMOCTBIO, CIIOCOOHBI padOTaTh B MJIOXUX JOPOXKHBIX yC-
joBusX. Hu3kue TpaHCIOPTHBIE CKOPOCTH 3TUX MainuH (He O6osee 10-15
KM/4) OrpaHHUYMBAIOT SKOHOMUYECKH IIeJeco00pa3Hyto NalbHOCTh TPaHC-
MOPTUPOBKH TPYHTA.

bricTpoxoaHbIe MOMYNPUIICTIHBIE U CAMOXOJHBIE XapaKTepPU3YIOTCsI
OoJsiee BBICOKMMH MOOWMIIBHOCTBIO, MaHEBPEHHOCTBHIO, TPAHCIOPTHBIMU
ckopoctsiMu (10 50 km/4) U TPOU3BOAUTEIHHOCTHIO MO CPABHEHUIO C MPH-
IEMHBIMU MalllMHAaMHU TOH ke BMecTuMocTu. [lomynpuiienHsie ckpeneps
MIMEIOT KOBII FeOMETPHYECKOH BMeCTHMOCTBIO 4,5—25M°, caMoXo jHbIe —
8-40m°.

[lenecoobpa3Ho mpulleNHbIe CKpenepbl MCIOIb30BaTh MPU aJbHO-
ctu 10 500—700m; camoxoausie — 1o 3000-5000u.

PaGota ckpemnepoB Manod3ddexTuBHa Mpu paboTe Ha MepeyBIax-
HEHHBIX TPYHTAX U pa3pabOTKe MEeCKOB, a TaK)Ke Ha IPYHTAX, COAEPIKAITIX
BaJIyHBI, KOPHH U Jipyrue BKItoueHus. CKkpemnepsl pa3padaThiBalOT TPYHTHI
I-IV xareropuii. Ilepen paspabotkoii rpyHToB |-V kaTeropuii meneco-
o0pa3HO MPOM3BOAWTH HUX TPEIBAPUTEIILHOE pa3phIXJeHUE Ha TIIyOUHY
KOomaHusl, u30eras ero W3MeJb4YeHHUs], TaK Kak 3TO YXYJIIaeT HaroJHse-
MOCTb KoBima [1].

JlaIbHOCTh TPAaHCTIOPTUPOBAHUSI TPYHTA CAMOXOHBIMHU CKpeTiepaMu
sKoHOMHYecku 3 dexkTuBHA Ha paccTosiHUe 10 SO000M.
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Pabounii 1uki1 ckpenepa cOCTOUT U3 CIEAYIOIIUX Olepaluii: Komna-
HUE W Ha0Op TPYHTA B KOBII, pabouuii X0/ (TpaHCIIOPTHPOBAHUE I'PYHTA),
pasrpys3ka, XoJ0cToi xoJ1 (Bo3BpallleHHe cKperepa B 3a0oii). Habop rpyH-
Ta 1eJ1ecO00pa3HO BECTH MPU JIBXKEHHH CKpernepa B MIIMHUCTBIX IPyHTax
noj ykJioH 5—8, a B nmecuaHblx — Ha noabeM B 2—3. IIpoiecc konaHus
ClielyeT MPOU3BOJIUTH TOJBKO MPU MPSIMOJIMHEWHOM JBUKEHUU Tsrada u
CKperepa.

TpancnopTupoBaHue rpyHTa CKPErepoM JIOJKHO OCYIIECTBIISITHCS C
HauOoJIbllIel CKOPOCTHIO, KOTOpasi 3aBUCUT OT COCTOSIHHUSI 3€MJIEBO3HBIX
MyTei, MOLTHOCTH ¥ KOHCTPYKIMU TSAraya.

Bpems Habopa KoBIilla 3aBUCUT OT TOJIIMHBI BHIPE3aeMON CTPYIKKH.
VYBenuueHue e€ TOIIIMHBI TO3BOJISIET HE TOJIBKO COKPATUTh BPEMsI BBITIOJI-
HEHUs 3TOW Omepaiu, HO U CIOCOOCTBYET MHTEHCUBHOMY HAIOJHEHUIO
KOBIIIA TPYHTOM Ha 3aKJIFOYUTEIbHOM CTaIuN KOTIaHMSI.

CkopocTh IBMXKEHUS cKpernepa nIpu Habope rpyHTa OObIYHO HE Ipe-
BbIlaeT 2—4 km/4u, npu pasrpyske — 3—5km/4. [lyimHa nytu Habopa co-
ctaBisier 15-90M. Bosbiiive 3HaueHUsT OTHOCATCSI K TMPOYHBIM TSKETBIM
IPYHTaM, MPU KOITAHUU KOTOPBIX CTPYKKA MMEET MEHbIIYIO TONmuHY [1].

B 3aBucuMocTu OT Kareropuu rpyHTa U MOIIHOCTH JBUTATEJNsl TAra-
4a 3aIl0JIHEHHUE KOBIIA IIPOU3BOAUTCS CTPYIKKOU, UMEIOIIEN IPSAMOINHEN -
HyI0 (GopMy, KIMHOBYIO WK TpebeH4aTyro. HaGop rpyHTa mOCTOSHHOM
TOJIIMHBI TOHKOW TMPSMOHN CTPY)XKOM MPUMEHSIOT Ha JIOOBIX CBSI3HBIX
IpyHTax; KJIMHOBOW — IpH pa3paboTKe JOOBIX CBSI3HBIX T'PYHTOB Ha TOpU-
30HTaJIbHBIX yYacTKax, rpedeH4yaroi — npu pa3padoTKe CyXHX CYTJIMHU-
CTBIX U TJIMHUCTBIX TPYHTOB.

Pazrpy3ka koBIIa MPOU3BOJAUTCS MPHU MPSIMOJIUHEHHOM JIBH)KEHUU
CKperepa.

OnpeaesieHue IKCNIYaTALIMOHHOH CMEHHOM
NPOU3BOAUTEIHLHOCTH CKpernepa pacyeTHbIM MyTeM

CMeHHass OKCITyaTallMOHHAss MPOM3BOAUTEIBHOCTh  CKperepa,
M°/cM, onpefensiercst o hopmyJie
T, [36000qLK, [K
12, =t iRy B 1)
t, K,

rne 7', — NPOJOJDKUTEIBHOCTh pabouell CMeHBl, 4U; ( — reoMerpuue-

3. .
CKasi BMECTUMOCTh KoBIIa, M*; K, — K03 (UIIMEHT HAOIHEHHUs KOBIIA,;
K 5 —xoadduument ncnosap3zoBanusi cmennoro spemenu (K, = 0,7-0,85);
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t;; — IPOJIOJKUTENLHOCTE paboyero HuKIa ckpenepa, ¢; K p — koopduuu-

€HT pa3pbIXJIeHUs TPyHTA.
[TpopomkuTeNnbHOCTh paboyero LUKIa CKpernepa CKIaIbIBaeTCsl U3
BpEMEHU BBITIOJIHEHUS OT/I€JIbHBIX Olepaluii:

IDIS

(2)

ty, tpy,s tp, 1y — COOTBETCTBEHHO IPOAOJDKUTEIBHOCTE HAIOJIHE-

HUS KOBIIIA TPYHTOM, pabouyero Xxojia, pa3rpy3k KOBIIA U XOJOCTOrO XO-
na, c; >t — Bpems, 3aTpaunBaeMoe Ha MOBOPOT CKpernepa U Mepexstoye-

Hue nepegau (5—7c¢).

Tabmuna 1
3HavyeHus ko3 PpunueHTa HANOJHeHUA KoBIIA K,
Tun rpyHTa
Yenosus paboTEI Cyxoi . Cymnech u Tsoxénprii
CKpelIepa YyXOH pRDUTbI CpeaHuit CYTJIMHOK
MECOK
CYTJIMHOK U TJIMHA
be3 Tonmkaua 0,50,7 0,5-0,95 0,65-0,75
C Tonkauom 0,8-1,0 1,0-1,2 0,9-1,2
Tabnuua 2
3navyenus kodpunuenta Kp
BHaskHOCTS, [TnotHocTh rpyHTa B | KoOnddunumenr
['pyHT % €CTECTBEHHOM :;a.ne— pa3phIXJeHus
raHuu, T/M rpyHTa Kp
[Tecok cyxoit — 1,5-1,6 1-1,2
[lecok BrakHbIN 12-15 1,6-1,7 1,1-1,2
JI€rkas cymnech 7-10 1,5-1,7 1,1-1,2
Cyrnech U CyIJIMHKA 4-6 1,6-1,8 1,2-1,4
Cpennuii CyTJIMHOK 15-18 1,6-1,8 1,2-1,3
Cyxoit TIBIJIEBATHIN
CYTJIMHOK 8-12 1,6-1,8 1,3-1,4
Tsokénas riouHa 17-19 1,65-1,8 1,2-1,3
Cyxas riivHa — 1,7-1,8 1,2-1,3

HpOI[OJ'DKI/ITCJ'IBHOCTB HAITOJIHCHHA KOBIIA I'PYHTOM OIIPCHCIIACTCS

3aBUCUMOCTBIO

IDIS

Ly
V'’

HUS CKperiepa Py HAaNlOJTHEHUH KOBIIa, M/c.
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[TyTs HamoMHEHMS KOBIIIA TPYHTOM HaxXOAUTCsS 1O (hopmyie
=30 @)
T o7bhiK,’
rae b, h —cooTBeTCTBEHHO MIMPHUHA U TOJIIIMHA BEIPE3aeMOM CTPYIKKH, M;
0,7 —xo3dduIMeHT, yYUTHIBAIOIINN HEPAaBHOMEPHOCTh TOJIIMHBI BBIpE-
3a€MOWU CTPYXKKHU.
[IpopomxuTenbHOCTh paboyero xoAa ckpernepa, ¢,
Uy = rx Vpy ©))
rae |,y — AnuMHA MyTH TpaHCMOPTHPOBAaHUS TPYHTA OT 3a00s O MecTa

€ro yKJIagKu, M; Vp, —CKOPOCTh ABHXKCHUA I'PYKEHOT'O CKpeIiepa, m/c.

CKOpOCTh JIBUXKEHHSI IPY)KEHOr0 MPHIIETHOTO CKperepa COCTaBIIsIeT
5-7 km/u, camoxoaHoro — 10 30 km/u.

[1pogO/KUTENBHOCTh Pa3rpy3KH KOBINA CKperepa 3aBUCUT OT TOJI-
IIMHBI YKJIaIbIBAEMOIO CJIOSI TPYHTA M CKOPOCTH IEePeIBIIKEHHS CKperepa:

__ glK,
"~ 06, K, @, (6)

rie h, —tommuHa orceimaemoro cnos, M; 0,6 —k03¢pPUIHEeHT, yIUTHI-
BAalOUIMi MOTepU BPEeMEHM Ha OMepalusiX ¢ 3acJIOHKOH; Vp — CKOPOCTb

JBW)KEHUS CKperiepa Mpu pasrpy3ke Kopima, M/c.

Jlna obecrieyeHUs paBHOMEPHOM TOJIILMHBI OTCHINAEMOro CJI0sl pa3-
rpy’kaTh KOBII HEOOXOJUMO TOJBKO MPH PAaBHOMEPHOM ABUKEHHM CKpe-
nepa. ToJsIMHa OTChIIAEMOro CJIOsl ONpefeliseTcss BO3MOKHOCTBIO MpH-
MEHSEMBIX CPEJICTB YIJIOTHEHUSI.

[TpoaomKUTENBHOCTh XOJOCTOrO0 XOJa CKperepa OmnpeaelisieTcs: Mo

bopmyne
I
=y, ™

rne |y, —amuHa MyTH OT MecTa yKIaaku a0 3a00s, M; V,y — CKOPOCTh

JIBUKEHUS TIOPOJKHETO CKperepa, M/c.

CKopocCTh NBMKEHUS MOPOKHETO MPUIICTTHOTO CKperepa COCTaBIISIeT
10-12 xm/y, camoxoaHoro — 10 50 km/y.

ITo ucxoaubIM JaHHBIM, MpejacTaBieHHbIM B Tadd. I1.1.2, Heobxo-
JUMO OTIPEJICINTh 3KCIUTyaTallHOHHYIO CMEHHYIO IPOM3BOIUTEIBHOCTD
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CKpenepoB Ui Pa3IUYHBIX AaJbHOCTEH TPAHCIOPTUPOBAHUS M THIIOB
rpyHTA.

[To mosiydyeHHBIM 3HAYEHHSIM SKCIUTYaTalldAOHHOW CMEHHON MpOoM3-
BOJUTEIBHOCTH Oyjib03epa HEOOXOAMMO MOCTPOUTH IrpaduK 3aBUCHMO-
ctu T =112, (Lyp, mun pynma) . Tlpumep nomyueHHoro rpaduka mpei-
CTaBJieH Ha puc. 1.

190 :
—® -ecok cyxou
§ > =8 - cyz/1uHoK
x \\' 180 t —tk— z/uHa —
E Y N \\
x N
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= & 170 >
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S Uy ~ S e
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S 8 750 —
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RIS
140
300 400 500 600

AassHocms mpaHcnopmupobanus zpyHma, M

Puc. 1.3aBucuMOCTb SKCIUTYaTallMOHHONW CMEHHOM MPOU3BOIUTEIBHOCTH
CKperiepa OT JIaJIbHOCTU TPAaHCIIOPTUPOBAHUS M TUIIA TPYyHTA

Tabauma 3
OcHOBHbIE TEXHHYECKHE XaPAKTEPUCTHKH CKPenepoB

Mapka ckpenepa

IToka3artenn TIPUIIETTHOTO CaMOXOJTHOTO
J13-30 J13-20| /13-26|13-23)13-1 111 /13-11(/I3-32 [13-13

BMeCTUMOCTD KOBIIA, M° 3 7 10 15 8 9 10 15
[IIupuHa 3axBaTa, M 2,11259|280|290| 2,72 | 2,72| 2,90| 2,93
['myOuna pe3anus, M 021 03| 030,35/ 0,3 0,3 | 0,3 ]0,35
ToumuHa OTChIITaeMOro

CJ105, M 0,3/035| 050,55/ 0655 |055|0,45| 0,5
MomHocTs, KBT 55 79 | 132 | 221 | 158 | 132 | 177 | 265
Macca ckpenepa, T 2,75 7 9,2 | 16 19 19 20 | 34
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OmnpenesneHue 3KCIJIYaTAIMOHHONW CMEHHOM
NPOU3BOAUTEIHLHOCTH cKpenepa ¢ nomoiuibio EHuP Ne 2

DKcIulyaTallMoHHAasi CMEHHasl MTPOU3BOUTEIILHOCTh CKperepa orpe-
nelsieTcs o HopMaTuBHEIM JokymMeHTaM EHuP Ne 2 ananornunbsim obpa-
30M, Kak U ajis Oynbao3epa, no gopmynam (8) u (9) pacueTHoii pabOThI
Nol.

JIyisi mpuMepa ompeaeNuM SKCIUTyaTallMOHHYI0 CMEHHYIO MPOH3BO-
TUTENBHOCTH cKpenepa J[3-26 mpu TpaHcropTUpoBaHUM TpyHTa | Katero-
puu Ha paccrosiHue /00M 1 MPOOKUTENHFHOCTH paboyeit cMeHbI 8 u.

B cootBerctBum ¢ EHuP Ne 2, 82-1-21 ocHoBHast HOpMa BpeMeHH

st epemertennst 100m° rpyHTa ckperniepoM Ha paccrosiaie 100m H BO=

= 0,95u. JlonogHUTe bHAS HOPMA BpeMeHn i mepementerns 100 m°

rpynTa Ha octasiurecs 600m H p,= 0,05-60 = 31. Torga obuas Hopma

BpeMeHH 1151 iepementennst 100m° Ha 70 M paBHa

H, = 095+3= 395u.

Kosddunment ncnonb3oBanus ckpernepa 1o BpeMeH! B TeUeHHE pa-
Ooueii cMenbl mpuHUMaeM u3 npuil. 4 EHuP Ne 2. TTpu pazpadotke u me-
peMelIeHUH IpyHTa MpULENHbIM ckpenepoM J[3-26 kospdunment K, =
=0,8.

[Toxcrarsist u3BecTHhIe 3HaYeHUs B Gopmyiy (8), onpenensiem skc-
TUTyaTaIllMOHHYIO0 CMEHHYIO TIPOU3BOIUTENIBHOCTE CKpernepa

5, =81008_ 1455 hovem.
3,95
[Ipu BbIMOMHEHUU pacueTHON padOThl MapKy cKperepa U JalbHOCTH
TPaHCIIOPTUPOBAHUS TPYHTAa He0OXoauMo BbiOupaTh u3 Tabiu. 11.1.2 B co-
OTBETCTBUHM C HOMepoM Bapuanta. [Ipu pacueTe MpoU3BOAUTETHLHOCTU
HeoOX0IMMO 3a7aBaThes 1ByMs kareropusmu rpyHTa (1 u ll).
[To mojyyeHHbIM 3HAYEHUSIM SKCIUTyaTallMOHHOW CMEHHOW Mpou3-
BOJUTEIBHOCTH cKperepa CTPOUM rpaduxu 3aBUCUMOCTEH

f =112,(L;») ¢ yderoM THIOB pa3paGaThIBAEMBIX M IepeMelaeMbIX
rpyHTtoB. [Ipumep rpaduka npeacraBieH Ha puc. 2.

18



TIKC nayamauyuoHHas CMeHHas

3
npouszbodumeibHocmb, M /M

210

200

190

180

170

160

150

300

|
—&— /| kamezopus zpyHma

=8 -/ kamezopus zpyHma

400

500

AassHocmb mpancnopmupobarus zpyHma, M

600

Puc. 2.3aBucumMocTth BKCHHyaTaHHOHHOﬁ CMEHHOM MMPpOU3BOAUTCIILHOCTH
CKpeIiepa OT JAJIbHOCTU TPAHCIIOPTUPOBAHUS U KaTCTOPUHU I'PYHTA
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PacueTrHasi pa6ora Ne 3

HOBBIINEHUE DO®EKTUBHOCTHU PABOTBI CUCTEMbI
«IKCKABATOP-CAMOCBAJI»

Leab paGoTbl — BEIOpaTh U 000CHOBATh pallMOHANIBHBINM COCTaB CHC-
TEeMbl  <«3KCKaBaTOp—CaMOCBaJ» Ha OCHOBE CpPaBHEHUS TEXHUKO-
HSKOHOMHUYECKHX MOKa3aTesel ee padoTHhl.

DKcKaBaTOp — 3TO CaMOXOJHas 3eMJICpOiHAsh MAIIMHBI ¢ KOBIIOBBIM
pabouum 06OpyAOBaHKHEM, MpeAHa3HaYeHHas JJIs1 pa3pabOTKH TPYHTOB U
TOPHBIX MOPOJ ¢ MEepeMelIeHHEM MX Ha CPaBHHMTEIBHO HeOOJbIIHMe pac-
CTOSIHHSI B OTBaJI MJIM B TPAHCIIOPTHBIE CPEICTBA.

TpancropTipoBKa TpyHTa TPOM3BOJUTCS PA3IUYHBIMH TPAHCIOPT-
HBIMH CpEJICTBaMH, KaXJ0€ M3 KOTOPBIX HMMEET CBOI pAalMOHAIBLHYIO
JaTbHOCTh TPAHCIIOPTUPOBAHMUSI.

OCHOBHBIMH MIPEUMYIIIECTBAMH UCIIOJIb30BaHUS Ha MEPEeBO3Ke rPyHTA
aBTOMOOMJIE-CAMOCBAJIOB SIBJIIOTCS: Majiass TPyI0EMKOCTh yCTPOMCTBa
3eMJIEBO3HBIX JIOPOT, BO3MOXHOCTh PabOThI Ha JOpOrax CJIOXKHOIO IMpo-
(GuIs ¢ 10CTaTOYHO OOJBIIMMH MOIBEMAaMH U CITyCKaMH, a Takke padboTa
B CTECHEHHBIX YCJIOBHSIX.

Jlnst oOecrieueHus TIOJTHOTO KCIOJB30BAHUSI TPY30MOABEMHOCTH aBTOMO-
Ouieii-caMoCcBaJIOB HEOOXOAMMO COOTBETCTBEHHO MX TOHHAXY MOJAOMPATh
HIOTPY30YHBIE CPEJICTBA C IEJHI0 COKPAICHUsI BPEMEHH IOJT TIOTPYy3KOH.

DKcIuTyaTalliOHHasl CMEHHAsl MPOU3BOAMTEIEHOCTh TPAHCIIOPTHOTO
cpelcTBa B cMeHY (T/cM) ompenensieTcs o hopmyJie

12, = Ty (G LK, [Ky | (1)
L L
Upp +———+ —— ity + 20t
Ve Vaxx

rae Ty — MPOJIOIDKUTENILHOCTE paboueit cMeHbl, 4; Gy — rpy30noabém-
HOCTh TPAHCIOPTHOTO CPEACTBA, T; Uy, tpr — COOTBETCTBEHHO BpeMs MPo-
CTOSI MAILIMHBI O] MOTPY3KO# M pasrpys3koi, 4; L — cpeaHss HaibHOCTh
TPaHCIIOPTUPOBAHHMS TPY3a, KM; Vrp, Vyy — COOTBETCTBEHHO CKOPOCThH JIBH-
)KEHUS IPY)KEHOTr0 U MOPOIKHETO TPAHCIIOPTHOIO CPEACTBa; Xt — BpeMs Ha
MaHEeBpbI MallIMHBI U IEPEKTIOUeHUe nepeaady, u.

KoaddunmeHT rcnonb30BaHus rpy30M0IbEMHOCTH 3aBUCUT OT BUJIA
nepeBo3uMoro Marepuaina (tadmn.l1).
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Tabmura 1
3HaveHusi KoO3(pPpuuMeHTa HCMOIb30BAHUSA I'Py30n0oAbeMHOCTH K-

Kiacc rpysa Bun tpancnioptupyeMoro marepuaia Kr

Crinyurie MmaTepuabl (edeHs, Mecok, rpa-
BUIA, IIJIAK, TPYHT, [IEMEHT, MUHEPAJIBbHBIH TT0-
1 POIIOK, MeTa/IONpOKaT (OaIKH, pelbChl, TPY- 1,0
ObI), IEMCHTO- U ac(habTOOETOHHBIC CMECH,

PacTBOPBHI, JIeCOMaTEPHAIIbI, KUPITAY)

2 3o0J1a, U3BECTH 0,8
3 JIucroBag crajb, CHET 0,6
4 Onuiky, Topd, KaMbllil, MOX, AEPH 0,4

Bpemss HOpMUPOBAaHHOrO MPOCTOS IMOJ TOTPY3KOM M pas3rpy3Koi
pazzensieTcss Ha OCHOBHOE (BBIMIOJIHEHHE MOTPY30pa3rpy30YHBIX padboT B
npejenax yCTaHOBJICHHBIX HOPM) U JIOTIOJIHUTENbHOE (3ae3/bl, B3BEIITNBA-
HHe, TepecuéT, TabopaToOpHBIN aHaIH3 TPy3a).

OcCHOBHBIE ~ HOPMBI ~ IIPOCTOSI IPU  BBINOJHEHHH  IOrPY30-
pa3rpy304HbIX pabOT yCTaHABIMBAIOT B 3aBUCUMOCTH OT criocoba ux mpo-
U3BOJICTBA U IPy30MOABEMHOCTH TPAHCIIOPTHBIX CPEACTB.

[1po10JKUTENBHOCTE TIPOCTOSI aBTOMOOMIIEH-CaMOCBAJIOB O] TI0-
Ipy3KOi U pa3rpy3Ko# ChITy4YHX MaTepUasoB MpuBeeHa B Tab. 2.

Ta0muia 2
Hop™mbl npocTosi aBTOCaM0oCBaJI0B (MHH) MO MOTPY3KOii-pa3rpy3Koii
CHIMY4YHX MaTepuasioB (IPYHT, eCOK, Ile0eHb, TPaBHii U T.1.)

I'pysonoaném- BMeCTHMOCTb KOBIIIA SKCKAaBATOPa, M TIponomiu-
HOCTh aBTOMOOU- TEIBLHOCTh pa3-
7, T o 1 or 110 2 IPY3KH, MUH
1,5-2,25 2 - 1-2
2,25-4,5 2-4 2-3 1,5-2,5
4,5-7,0 4-7 3-4 2-3
7,0-10,0 10-12 3-5 3-6
12,0-15,0 12-14 5-7 6—8
15,0-20,0 14-17 7-10 8-10

DKCIIyaTallMOHHYIO CMEHHYIO IPOM3BOAMTEIBHOCTh JKCKaBaTopa
MOKHO ompeienuTh o EHuP Ne 2 8£2-1-9 [3Jno dpopmyie
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Tew Vg [K
ey == HH =, (2)
B

rae 1., — IPOJOJDKUTEILHOCTL paboueil cMeHBI DKCKaBatopa, 4, V, —
cM H

HOPMATHBHbI 00BeM, M, K 5 — KO3 (GULMEHT MCIIOJIb30BaHUsl SKCKaBa-
TOpA 10 BpeMeHHU; H ; — HOpMa BpEMEHH, Y.

Jns oueHkd >(@PEKTUBHOCTH HCIOJB30BAHUS MAIlIMH B CHCTEME
«9KCKaBaTOP—CaMOCBAJI» HEOOXOJMMO BBINIOJHUTh CPaBHEHHE TEXHHUKO-
SKOHOMMYECKUX T[OKaszaTesiel, NMPUBEACHHBIX K €IUHHIE MPOAYKIIUH:
CTOMMOCTbB Ipon3BoJicTBa padboT C,, TPYAO0EMKOCTb A,, SHEProeMKOCTh J,,
METaJUI0eMKOCTb M, U yJelbHO-TIPUBEACHHbIE 3aTpaThl Zy ).

CTouMOCTh TIPOM3BOICTBA paboT, 3aTpaurBaEeMbIX Ha MPOU3BOICTBO
SIMHMIIBI TTPOAYKIIHH, py6./M3, ornpeensercs mo gopmyie [2]

n
H Y Cye,
Cc, =—= : , 3)
rae H — HakmagHble pacxoabl mpeanpustus (B pacuere mpuHuMaeM H =
=1); C Mc; — CTOMMOCTE MallHHOCMEHBI I-21 MammHEL, pyo.; N, —Tpedyemoe

KOJINYECTBO MAIIMHOCMEH I-7i MAIlIMHBI JIJIsl BHITIOJHEHUS 3aIaHHOTO TeM-
ra paGoT; t— TeMI BBIIOMHEHHS paboT, M /cM.
KonuuecTBO MalliMHOCMEH I-2i MAIlIMHBI JTSl BBITIOJTHEHUS 3a1aHHOTO
Temna paboT onpenessieTcs no GopmyJe
t

n = (4)
1 2 ’
HCMi
3 . 2
rac t — TEMII BHIIIOJITHCHUS pa6OT, M /CM, HCMi - 3KCHﬂyaTaHI/IOHHaH

L. 3
CMEHHAas ITPOU3BOJAUTCIIbHOCTD I-u MallIUHBI, M /cM.
Temr1r BeITIOJIHEHU S pa60T OIIPCaCIIACTCH 110 (l)OpMy.]'[e
t=— Vo __
)
NP,ZZ [kww

. 3. .
rne Vo — oOumuit o0vem padot, m7; N pg — KOIMYECTBO pabouux aHel B

(5)

ce3one; K., —Kxo3¢pduunent cmennocry, k. =1.
KomnunuectBo pabounx nHeill B ce30He BEIYUCISETCS 10 HOpMyIIe

NP,H = No - NBb]X - NHP - NMY; (6)
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rie Ny — obmee xommuuectBo nHed; Ng,; v — KOJIMYECTBO BBIXOAHBIX
aHeit; N, p,— KonudecTBO npazgHUYHBIX AHed; N, — KoJlndyecTBO Hepa-

0oumnx gHelt mo MeteoycioBusM (cM. Tadi. 3).

TpynoeMKocTb eIUHUIBI MPOAYKIIMM — 3TO 3aTpaThl (PU3NUYECKOTO
TpyJa OIepaTopoB HA MPOM3BOACTBO €AMHMIBI MPOTYKIMH, Yell.-u/M° .
DTUM TIOKa3aTesieM OIIEHWBAETCS KOJIMYECTBEHHBIM COCTaB paboumx, 3a-
HSATBIX HAa OCHOBHBIX U BCIIOMOTAaTENIbHBIX padoTax [2].

n
TCM m Ai Ijhi

A= ™

rne Iy — NPONOIKUATENBHOCTH pabodeil CMeHBbI, 4; A; — KOJNYECTBO
OIepaToOPOB, YIPABJISIONIUX I-2/ MALIUHOM.
DHEProeMKOCTb €JUHUIIBI MPOJYKIHUN MOKA3bIBAET Pacxo] MOIIHO-

CTH CpPEJCTB MEXaHW3allMM Ha TPOU3BOJICTBO EIUHUIBI TMPOAYKIIHH,
kBr-u/m[2]:

n
Tem D_ZlNi [,
— 1=
3, = , (8)
t
rare N, — MOIIHOCTb CHJIOBOM YCTaHOBKH I-27 MaIllMHBI, BXOISIIEH B

KOMILIEKT, KBT.
MeTanioeMKOCTh €IUHUIBI MPOAYKIMU TOKa3bIBaeT, KaKasi 4acTh
o 3.
MAacchl I-i MalllMHBI TPUXOJAUTCS HA SAMHMITY TPOIYKIUH, T/M [2]:

n
2 m O
M, = .:17 (9)
rae M —macca I-i MalluHbl, BXOSIIEH B KOMIUIEKT, T.
VY nenvHble NpUBeACHHBIE 3aTpaThl HA MPOU3BOJICTBO €AMHUIIBI TIPO-
JTYKIMH OTPeaeIsIFoTes o Gpopmylie
Zyp =Ce + By [Kyy, (10)
rae Zy; —IpUBEJICHHBIE 3aTPAThl HA TIPOU3BOJICTBO €IMHUIIBI TPOIYKIIUH,
py6./M3; C, — CTOMMOCTb MPOU3BOJCTBA pabOT HA €AMHUILY NMPOAYKIIHH,
py6./M%; E,, —HopmaruBHbIi ko3pduiment a¢pdexrusnoctu, E, =0,15—
-0,17; Kyﬂ — yJENbHbIE KallUTAJIbHBIE 3aTpaThl, OTHECEHHBIE K €UHULIEC

3
NpOAYKIUH, pyO./m”.
VY nenpHBIE KaMUTATBHBIC 3aTPAThl HAXOSATCS 10 popMyJie
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a Di L Ty
Kyg =—2——, (12)

(0]
rae a— Ko3pGUIMEHT, YUNTHIBAIOIINA PacXo bl TI0 TIEPBOHAYAIBLHOMN JT0C-
TaBKe MallluHbI OT 3aBoAa-usrorosurens, a = 1,05-1,07;/]; —ormyckHas

IIeHa I-2/ MallluHEI, THIC. PYO.

OmnpeneneHure roJloBOro0 KOHOMUYECKOTO 3(¢eKTa OCHOBBIBAETCS
Ha COIMOCTaBJIEHUH MPHUBEIEHHBIX 3aTpar MO JBYM pa3jMyHbIM BapuaHTaM
CHCTEMBI <OKCKaBaTOP—CaMOCBaI».

['ogoBoit sxoHOMuUUeckuit 3¢ ekt onpenensercs no cieayroulei 3a-
BUCUMOCTH:

_|=1 2
3r - ‘ZY,ZZ - sz Wo, (12)
rac Zg}ﬂ — YACJILHBIC l'IpI/IBe,I[éHHBIe 3aTparhl 110 IICPBOMY COCTABY MAlllUH,

py6./m>; Zéﬂ — yJeNbHble TPUBEACHHBIE 3aTPaThl MO BTOPOMY COCTaBY
MalinH, pyo I Vo —o0umii 06sem pabor, Mo,

[Ipu BBITIOJIHEHWU pacyeTHON pabOTHI MapKy SKCKaBaTopa M camo-
cBasa, oommit 00beM paboT, JATBHOCTh TPAHCTIOPTUPOBAHUS U KATETOPHUH
rpyHTa He0O0X0MMO BeIOMpaTh U3 Taoi. [1.1.3 B cOOTBETCTBUU ¢ HOMEPOM
BapHaHTa.

Kosdduument ncnonb3oBanus sKckaBaTopa Mo BpeMeHU B TeueHue
pabodeif cMeHbI B 3aBHCHUMOCTH OT THUIIa pa3pabaTbiBaeéMOro rpyHra mnpu-
HUMaTh 10 [3, mpwm. 3].

Tabmura 3
CpeaHue CpOKH NPOAOIKHTEIHLHOCTH CTPOUTEIHLHOIO C€30HA
NP BO3BeJeHHH 3eMJISIHOTO MOJIOTHA

CrtpourelibHbIli CE30H
KonnuectBo
Pernon .
Havasno | OkoHuaHue HepaOouuXx JHEH 1o
METEO0YCJIOBUSIM
1 2 3 4
Aurtaiickuii Kpaii 1.05 12.10 4
banikoproctan 24.04 16.10 8
benropojickast o61acTh 12.04 5.11 10
bpsinckas o61acTh 21.04 1.11 12
Biragumupcekas 061acTh 24.04 20.10 13
Bosrorpaackas 061acTh 10.04 5.11 6
Boponexckas o01acTh 15.04 3.11 10
Kanyxckas o0nactp 23.04 26.10 11
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Oxkonuauue Tad1. 3

1 2 3 4
KpacHomapckuii kpaii 20.03 1.12 15
KpacHosipckuit kpaii 20.05 1.10 15
Kypranckas o0nactb 3.05 10.10 4
Jlenunrpajckas 06;1acTh 24.04 20.10 15
MockoBckas 06J1acTh 24.04 20.10 13
Huxeropojickas obnacte | 28.04 26.10 13
HoBocubupckas o01acTh 7.05 7.10 7
Omckast 06J1acTh 5.05 8.10 5
Tartapcran 24.04 16.10 8
SpociaBckas 001acTh 27.04 17.10 14

[Tocne onpeneneHns TEXHUKO-OKOHOMHUECKUX MTOKa3aTenei JByX
BapUAHTOB CUCTEMBI «OKCKaBATOP—CaMOCBAI» MOJIy4YeHHBIC PEe3yIIbTAThI
pacueTa HeoOXOJUMO TIPECTaBUTh B Buje rpadukos (puc. 1-5) u chop-

MYJIMPOBaTh BBIBOJIBI MO padoTe.

- J/ ; — nepBsil KoMiekim
, Pya/ M -
e P4 —-—-— - bmgpou korvexm

100 ,

7
S 7
S .
r§ 9%
S /' .
?) > . /
S S A
S5 2
S
SES! d
; SS / /
S3 %
SIS 4
S35
£ /
SR
/

§ /
E /
3

0 L, kM

J 5 7 9
LanbHocme mpaHcnopmuypobarus Zpyxma
Puc. 1. 3aBucUMOCTh CTOMMOCTH pabOT Ha
MPOU3BOJCTBO E€AWHUIIBI TPOIYKIIMHA OT
JAJIbHOCTHU TPAHCIIOPTUPOBAHUS TPYHTA

Puc.

m/M I

65

X

————— - nepbeiu komn/ekm

—-—-— - bBmopou Korviekm

Memarnnoemkocme equHULE NPoaYKYUL

5

7

g

L kM

LarHocme mpascnopmupobarus zpyHma

€ IUHUILIBI
TPaHCIIOPTUPOBAHUS TPYHTA
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3 = - negbsiu Komnekim [ - j
/4,_:, Y-y /i 7l 7 «kBm*y /M nepbsiu Komiexm
— -~ bimopou kareviexm —-—-— - bmopou karmzexm
025 3 4
/' N
N s 3
S o S S -
< ,
g 7 S
& /7 § r e
S 023 - < P
= U ) -
S / R I8 >
rg / ; s
w / S e 7
Q 022 , S Y, y
E /S S g
Q o/ = 35 //
< / 3 v
S oy S y
S 021 [ S %
L, kM
St ’ s 32 :
NS
J 5 7 9
02 L, km
J 5 7 9 [la/bHOCMb MParCropmupobarys ZpyHma
LansHocmes mpaHcnopmupobarus ZpuHma
Puic. 3.3aBHCHMOCTD TPYIOEMKOCTH Puc. 4.3aBucuMoCTh 9HEProEMKOCTH
SIMHMIIBI IPOAYKIIMH OT JTaTbHOCTH CAVMHUIBI IIPOAYKINH OT AaJIBHOCTH
TPaHCIIOPTUPOBAHUS TPYHTA TPaHCIIOPTUPOBAHUA I'PYHTA
3 ——— - nepbei Kamniekim
L5, Pyi/m _
—_——— - /j/770/70[/ KOMIVIEKIT
160
P
s 50 -
S ,
Q e
% .
™
% 140 D%
y e
% , .
R 130 =
S -
S el
W
S 120 -
Q9 e
S -
=
ST L, km
J 5 7 9

LarnsHocme mparcnopmuypobanug ZpyHma
Puc. 5.3aBucumMocTts yaenbHO-

MIPUBEJICHHBIX 3aTpaT OT JIaJIbHOCTU
TPaHCHIOPTUPOBAHUS IPyHTA
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Tadomuma 5
TexHHYeCKHEe XapAKTEPUCTHKH IKCKABATOPOB

Mapka Ob6beM Macca, Mommzocts
AKCKaBaTopa | KOBIIA M T ABUTATE]I,
’ KBT
50-3323A 0,63 14 55,2
D0-3322A 0,4 14,5 59
EK-18 0,65 18 77,2
D0-4321 0,8 19,5 74
D0-5122 1,6 35,8 125
ET-25 1,25 26,5 111,8
D0-5126 1,25 32 125
D0-4121A 1 20,9 97,5
00-3325 0,5 14,5 59
EK-12 0,65 12,9 59,6
EK-270 1,25 29 132
D0-3328 0,63 14,5 59
EK-14 0,8 14 77
D0-4326 1,42 24 147
ATEK-761 0,75 19,4 96,5
ATEK-881 1 20 96,5
Tabnuna 6
TexHHYecKHe XapaKTePHUCTHKH aBTOCAMOCBAJIOB
Mapxa Cxopocts | CkopocTh Macca MommHocTh] py30M01bEMHOCTh
MOPOKHET0,| TPY>KEHOT 0, JIBUTATEIS, T
aBTOCaMOCBaJIa el el T BT
MA3-5549 75 65 7,225 132 8
KpA3-256b 68 55 11 176 12
31JI-4545 75 60 5 150 6
MA3-5551 73 60 7,82 132 10
KamA3-45143 75 60 9,5 165 10,15
KamA3-55111 80 65 9,25 176 13
Ypan-63685 80 70 13,5 220 20
MA3-452831 80 60 13,6 176 19,4
KpA3-6510 70 55 12,% 176 13,5
Renault Kerax 440 120 80 22 324 27
Scania P380 120 75 25 279 23,5
MAN TGS 33.350 120 85 18 257 20
Hino 700 120 80 12,75 302 20
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PacueTrHasi padora Ne 4

ONPEJEJJEHUE MAKCUMAJIbBHOHN JAJIBHOCTHU
TPAHCIIOPTUPOBAHUS AC®AJBTOBETOHHOM
CMECHU ABTOCAMOCBAJIAMHA

eab padoThl — onpeeIuTh MaKCUMaJIbHYIO JaJbHOCTh TPAHCHOPTH-
poBaHus acPanbTOOETOHHON CMecH aBTOCaMOCBajaMH, a TaKKe BBISBHUTH
¢dakTophl, OKa3bIBaroOIe HanOOJIbIlee BIUSHUE HAa OCTHIBAHME CMeEceil B
Npolecce TPAHCIIOPTUPOBKH.

OnHOl W3 TJIaBHBIX OCOOEHHOCTEW yCTpoicTBa acdalibTOOETOHHBIX
MOKPBITUH U3 TOPSUUX CMeCcel SIBJISIeTCS] MX MHTEHCUBHOE OXJIaXKJIeHUE B
mpoiiecce TPaHCIIOPTUPOBAHUS, YKIAJAKNA U YIJIOTHEHHS, YTO MPUBOJUT K
YXYJILIEHUIO TEXHOJIOTUYECKUX CBOMCTB cMmecel, 0COOeHHO Y/1000yKJa-
JBIBAEMOCTH U YJIOOOYIIJIOTHSIEMOCTH. B CBSI3W ¢ 3TUM MPOJOJKUTENh-
HOCTb TEXHOJIOTMUECKOro Mpoliecca YCTpoicTBa ac(anibTOOETOHHOTO MO-
KPBITUSI perJlaMeHTUPYETCSl BpeMEeHeM, B TeYeHHE KOTOPOro TemIeparypa
cMecHu oOecrieyrBaeT ee KaueCTBeHHYIO YKIAAKy W yIUIOTHeHue. Brimos-
HEHHe STUX Olepaluii HIKe YKa3aHHBIX TeMrepaTyp Hed(peKTHBHO u
HerlesiecooOpa3Ho. J[si pa3nmuyHBIX THIOB cMecel CYIECTBYIOT Mpe/ieib-
HbIE TeMIIepaTyphl, MO JOCTHKEHUIO KOTOPBIX MpoIlecC YIJIOTHEHHS He-
00XoaMMO 3aBepilaTh BO M30eKaHWE pa3pyllieHUs MUHEPAIbHOW COCTaB-
astornelt acambTOOETOHHONW CMeCH W, KaK CIIeJICTBUE, Pa3yIJIOTHEHHS.
s cmeceii Tina A ona cocraBiser /5—-80 €, tunmoB bu I' — 70-75 €,
tunoB B u ]| — 60-65 C.

[Ipn ompeneneHUM MakKCUMalIbHOW JAJIBHOCTH TPAaHCIOPTHPOBAHMS
acasbTOOETOHHON cMecH K MecTy YKiaaku L yuuTeiBaercs ee temmnepa-
Typa Ha BBIXOJIe U3 CMECHUTEJsl WM HakomuTelbHOro OyHkepa Ab3 u uH-
TEHCHUBHOCTh OXJIOXKJEHUs J B Tpolecce TpaHCIOPTUpOBaHUS. MuHU-
MajbHbIe TEeMIEPaTyphl CMecel, TOCTaBIsIeMbIX K ac(halbTOyKIATUUKy C
TIOMOIIIBIO TPAHCTIOPTHBIX CpeACTB 7.y, TpuBeaeHBI B Tab. 1.

MHTEeHCUBHOCTH OXJIQXKICHUSI CMECH B TPAHCIIOPTHBIX CPEJICTBAX 3aBH-
CUT OT TeMIepaTypbl BO3AyXa U KOHCTPYKIIMH TEIJIO3AIIUTHl aBTOCAMO-
cBajioB (Tad1.2).

MakcumanbHas JaJIbHOCTh TPaHCHOPTUPOBaHMS achalbTOOETOHHOM
cmecu L k acanbroykinaguuky omnpeaensiercs o Gopmyre

L=tlvyc, (1)
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rne t — BpEeMs, OOIYCTUMOE HA TPAHCIIOPTUPOBKY CMECH, 4, V,,;~ — CKO-
POCTHb ABHUIKCHUS I'PYKCHOT'O aBTOCAMOCBAJIA, Km/d.

Tabmuma 1
Pexomenayemblie TeMnepaTypbl ac¢ajibTo0eTOHHBIX CMecei,
M0CTABJISAEMBIX K YKIag9uKy, °C

Tommna TeMmeparypa okpy:karoiero sozayxa, °C
CJIOS TIOKPHI- patypa OKpY B Y,
THS, CM 10 5 0 -5 -10
5 140/150 | 140/150 | 145/155| 150/160 | 155/-
10 130/135| 135/140 | 135/140| 140/145 | 145/150

IIpumeuanue. B uncnurene — npu CKOPOCTH BeTpa 10 6 M/c, B 3HaMeHa-
Tene —O6osee 6 M/c.

Tabmuna 2
M HTeHCMBHOCTD oXJ1axaeHus achaabTodeToHHOl cMmecH (°C/mMun)
B Mpouecce TPAHCIOPTHPOBAHHSA

Temnepatypa Tun Ky30Ba aBTOCAMOCBaJIA

OKpY KarouIero OTKpBITHIH Ky30B Ky30B ¢ 3aUTHBIM MOJIOTOM
Bo3jyxa, °C 0e3 oborpena ¢ 000rpeBoM 6e3 oborpeBa | ¢ 060rpeBomM

20 0,67 0,43 0,57 0,34

10 0,7 0,45 0,60 0,35

5 0,73 0,47 0,63 0,36

0 0,75 0,48 0,65 0,37

-5 0,79 0,50 0,67 0,38

-10 0,81 0,52 0,71 0,40

Bpewms, nonyctriMoe Ha TpaHCIOPTUPOBKY CMECH, OMpeNesieTcs Mo

bopmyne
AT
t= R (2)

rne AT —mnotepsi TemnepaTypsl achanbTOOETOHHON cMecH B Ipoliecce ee
TpaHcnopTupoBKH, °C; J — MHTEHCUBHOCTb OXJIQXK]IEHUSI CMECH B Ky30Be
aBTocamocBaia, °C/mun (cM. Tab1.2).
[ToTtepst TeMmnepaTypbl cMecH MpH €€ TPaHCIOPTHUPOBKE HAXOIUTCS
o gopmyJe
AT =T 453 =T 41v» (3)
rae T ,5; — TeMIepaTypa CMecH Ha BbIXOJ€ U3 HaKONMUTEJIbHOro OyHKepa
AB3, °C; T ,;y —TeMIeparypa cMecH Ipu ee BbIIpy3Ke B PHUEMHBbII OyH-

kep achanbroykiaguuka, °C.
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B 3aBucumoctH OT McxoaHbIX AaHHBIX (Ta0i.ll.1.4) HeoOXomumo
OMNpeeINTh MaKCUMAJIbHO BO3MOJKHbBIE NTaIbHOCTH TPAHCIOPTUPOBAHUSI
ac(habTOOETOHHOM cMeCH aBTOCaMOCBaJIaMH.

[TonydyeHHble pe3yabTaThl pacueTa HEOOXOJUMO IMpeJICTaBUTh B
rpaduyeckoM Buze (pUCYHOK) U CHOPMYIHPOBATh BBIBOJIBI 11O PaboTe.

Haxonumensreid oyrkep Ab3
HayaneHag memnepamypa crecy 140-760 T

Dakmops, CHUXaPLYUE UHMEHCUBHOCMb
ocmelbanus ac@aibmoDemoHHoU CHECy:

1 Ooozpeb ky3oba
2. Jauumnslt nonoz.

Paxmope, buswwue Ha UHMEHCUBHOCMb
ocmibarus ac@ansmodemorHolU CMECU:

Tpuerme dywkep ac ¢7ﬂ/7b”705”(/70![7]‘/l//( a 1 Hava/wHas memnepamypa crecu
Temnepamypa cmecu 120-130 C 2. Temnepamypa okpyxawwezo bodyxa
3 Oberm nepebosumol crecu.

3aBUCHMOCTb JAIbHOCTU TPAHCIIOPTUPOBAHUS ac(haibTOOETOHHOM
CMeCH OT BHEUTHHUX (paKTOPOB U yCIOBHIA
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3. Enunble HOpMBI W pacIieHKM Ha CTPOUTEIbHBIE, MOHTQ)XHBIE U PEMOHTHO-

cTpouTeabHble paboThl: cOOpHUK 2. 3emisiHble pabotel. — M.: Ctpoituzgar, 1980. —
208c.
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Ipunosicenue 1

BapuanTtsl 3a1aHus 175 pacueTHoi padoThl Nel

Taomuma I1.1.1

No Bapu-| Mapka |bazoBas | /lanbHOCTH TpaHC- (I:;m’cel((b«h_djcggo}c}?:& Tun rpysn-
aHTa | OyJb/03€pa] MAallMHA | [TOPTUPOBAHUS, M Y «+»’) A Ta
1 2 3 4 5 6] 7 8
1 1329 | T-74 20,30, 40,50 | +2°9 +6p +gp 110K
cyxou
2 Ji3-42 | JIT-75 10, 30, 50, 70 1°| 59 -1Q° Cymeck
3 | 3101 | T-4 60,70,80,90 | +5° +1Qe+15°| JleTKa
I'JIMHa
4 | m3-54C | T-100 | 20,40,60,80 | ©0° 77 -1z MoK
BJIa>KHBIU
S J3-27C | T-130 30, 50, 70, 90 10 0 +5°T51>1<eﬂa;1
rJinHa
6 /3-110 | T-130 30, 40, 50, 60 +89  +3p  -10bYTImMHOK
C rpaBUEM
7 | 13-35c | T-180 | 30,60,90,120| -15f -5p  Ofl-1oTHbi
CYTJIMHOK
8 1384 | 1| 40,60,80,100| 07| 457 +1ge 1eCoK
250 PBIXJIBIT
9 Ji3-104 T-4 50, 60, 70, 80 +7°|  +3f  -5{CyrnmHok
10 I[3'19 T'lOO 40, 50, 60’ 70 _2° _8< _140MeHKI/Ij/’I
rpaBui
11 | J13-54C | T-100 | 60,70,80,90 | 0°| -7¢ -1g°”lerkat
I'JIMHa
12 | J1-384 [DT-250| 30,50,70,90 | 0°| +57 +15° Cynecs
13 | 1342 | AT-75 | 50,60,70,80 | +8° +3f -10TCyrmunok
14 | 13101 | T-4 40,60, 80,100 | +2° +6p  +gr Y IIMHOK
C IpaBUEM
15 | J3-35C | T-180 | 30,60,90,120| +59 +10%15°| 116COK
cyxou
16 | J3-19 | T-100 | 10,30,50,70 | +79 +3F -G 1OTHEI
CYTJIMHOK
17 | J13-104 | T-4 20,30 40 50 | -1°| 59 -1qo lxenad
rJimHa
18 | J3-27C | T-130 | 20,40,60,80 | -107 0f +g Mok
PBIXJIBIIA
19 | /1329 | T-74 | 30,40,50,60 | -157 -5p 0f e
rpaBuil
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Oxkonuanwue Tao6m. [1.1.1

1 2 3 4 5 6 7 8
20 | 13110 | T-130 | 40,50,60,70 -2 -g°| -14p Llecox
BJIaXKHBIN
21 J13-35C T-180 50, 60, 70, 80| +8P  +3° _10° Hecoxu
PBIXJIbIN
22 J13-104 T-4 50, 60, 70, 80| 0° _70 _19p Tsoxenas
TJIMHa
23 71-384 JDT- 20 40,60, 80| -29 -8 | -14¢ CyTInHOK
250 C TpaBHEM
24 | 319 | T-100 | 60,70,80,90| -1§° -5° | o | Lol
CYTJIMHOK
25 | JI3-54C | T-100 | 40,60,80,100 -1Q° 0° | +5° | Mo
rpaBuii
26 | J3-101 | T-4 | 30,60,90,12Q +2? +6°  +8} Cyrmmmok
27 | 384 | 11 3040,50 60| +79 43| .5 lHlecox
250 BJIAKHBIU
28 3-42° | AT1-75 | 30,50,70,90] 0°f  +5° +15°CyrmmHok
29 J3-110 | T-130 | 30,50, 70,90  0° +5° +l5oCerH/IH01<
C rpaBUEM
30 J13-35C T-180 | 40, 60, 80, 100 -1Q° O0° +5° | CyramHok
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Taomuma I1.1.2

BapuaHTsl 3a1aHus AJ5 pac4eTHO padoThl Ne2

Ne | Mapka Obrem JlaneHOCTH TpaHC-
KOBIIIA, Tun rpyHTa
ckpenepa 3 HOPTUPOBAHUSA, M
1 2 3 | 4] 5] 6] 7 8 9 10
1| /13-30| 3 | 100200 | 300 400| EO% | cyneer | Cyrmmox
Cyxoi
2 | m3-20| 6,7 | 150200 | 250 300| Jlerx@t | llecox | Tauia
CylHeCh | BJIQXHBIN| cyxad
3| m326| 10 | 300500 | 700 900| PEMHHA| o | THecox
CYTJIMHOK
4 | ]13-23 15 | 350650 | 950 1250 HeCOvK Cyrnunok| I'nuna
Cyxoi
5 | 13-1111| 8 | 800[1000/120q 1400 | Ukenas | Cpemmmii | Ilecok
IJIMHA | CYTJIMHOK|  CyXO#
6 | m3-11| 9 |120060002000 2400 ecox | Cyxas | Jlerkas
BJIQXXKHBIU T'JIMHA CyneCB
7 | m3-32| 10 |1700900[2100 2300 MHE | oy, | 1ICCOK
TsKEJIaa CYXOI/I
3 13-13 15 | 8001300/180d 2300 Cpennnii| Ilecok ) [Isi1eBaThIi
CyrHI/IHOK BJIAKHBIN CyrHI/IHOK
9 | 13-30| 3 | 150250 350 450 Jlerkat | llecox | lmma
CyneCB BJIAKHBIN nyaﬂ
10 | 7320 | 6,7 | 100200 | 300/ 400 gf(‘;‘;“ Cymech | CyrmHOK
11 | N3-26 10 | 250] 35Q 450| 550| Cymecp |Cyrnunok| Inmna
12 | 13-23| 15 | 300600 | 900 1200 'Xerat | Cpennuii | llecok
T'JIMHA CyrﬂI/IHOK CYXOI/I
13 | p3-1111| 8 | 700/1000/130q 1600 11ecoK | Cyxai | Jlerkas
BJIAJKHBIN T'JIMHA cyne(:b
14 | m3-11| 9 |1000400018002200 I™H8 | ypecy, | 11eCOK
TsKEJ1aa CYXOI/I
15 | 13-32 | 10 | 150M800[2100 2400 CPeMHmit| llecok |Ilbeathiii
CyrﬂI/IHOK BJIAKHBIN cyr JIMHOK
16 | 13-13| 15 | 700900 |11001300 gi‘;‘;f Cymech | CyrmHOK
17 | 13-30| 3 | 200400 | 600 goo| Jrerkat | llecox | Immia
CyneCB BJIAKHBIN nyaﬂ
18 | 1320 | 6,7 | 250300 | 350 400|Cyrmmmor| %€ | Tlecox
BJIAKHBIN
19 | 1326 | 10 | 300450 | 600 750| ' |Cyrmmmox| Tuma
cyxou
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Oxkonuanwue Ta6m. [1.1.2

1 2 31 4] 5] 6] 7] 8 9 10
20 | 13-23| 15 | 400600 | 800 1000 Cyrsmmox| —PeAHHH | Jlerka cy-
CyFJII/IHOK I1€Ch
21 | m3-1111| 8 | 900/1200[1500 1809 1ecox | Cyxan | Jlerkas
BJIQKHBIN TJIMHA CyHeCB
22 | 13-11| 9 |1100200[1300 1400 g;;g‘; Cymech | CyrmHOK
23 | 13-32| 10 | 16008002000 2200 PeAHHH | Tlecok lIburesatsii
CyFJII/IHOK BJIAJKHBIN CyFHI/IHOK
24 | 1313 | 15 | 650800 | 950 1100 Jler¥at | Tlecox | Tmma
Cymech | BI@XKHBIA| cyxad
25 | 1330 3 | 250300 | 350 400 PHHH | o ecn | Cyrmmmox
CYTJIMHOK
26 | 1320 | 6,7 | 200400 | 600 800| €% | Cyrmmox| Tmma
cyxoi
27 | m3-26 | 10 | 350500 | 650 soo| Jlerkat | Mlecox | 1ma
Cymech | BI@XKHBIA| cyxad
28 | m13-23| 15 | 60q1000[1400 1800 11eCox | Cyxas | Jlerkas
BJIQXXKHBIN T'JIMHA CyneCB
29 | m3-1111| 8 100013001600 190q 'lecox | Cyxai | Jlerkas
BJIQKHBIN TJIMHA CyHeCB
30 | J3-11 9 |120a6000200d 2 400Cpe,Z[HI/II/I Ilecok } [Ib11eBaThIit
CyFJII/IHOK BJIAJKHBIN CyFHI/IHOK
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BapuaHTbl 3a1aHu4 /151 pacuyeTHOii padoTbl Ne3

Taomuma I[1.1.3

O0bem

JlaibHOCTH

Paiton Kareropus Mapka Mapka
No paboT, |TpaHCHIOPTHU-
CTPOUTEILCTBA| TPYHTA 3 9KCKaBaTopa| caMocBala
M pOBaHUs, KM
1 2 3 4 5 6 7
Anraiickuii L MA3-5549
1 Kpaii 1 70000| 10,12,14,16 DO-3323A KpA3-2565
KpA3-2565
2 |bamkoprocTan 3 85000, 5,7,9,11 EK-18 Renault Kerax
440
benroponckas il i 3NJI-4545
3 0BI1ACTE 2 65000| 10,15,20,2% D0O-5122 KamA3-45143
bpsHckas MA3-5551
4 OBIACTL 2 90000| 20,30,40,50 D0O-5126 Vpan-63685
Butagumup- i KamA3-45143
5 ckas 001acTh 1 80000] 8,10,12,14 50-332% MA3-452831
B i KamA3-55111
g | ~orrorpal 2 60000 23,27,31,35 D0-4321 | MAN TGS
cKas 00s1acTh
33.350
Boponexckas Ypan-63685
7 P 3 85000| 15,20,25,30 EK-270 | Renault Kerax
00J1acTh
440
g | Kamyxckas 1 |100000 2,4,6,8 | DO-5122 | MA3-452831
00J1acTh Hino 700
Kpacuonap- il i KpA3-6510
9 cKuii Kpaii 2 95000| 25,35,45,5% ET-25 MA3-452831
KpacnHosipckuit i 3U1JI-4545
10 Kpaii 3 110000 12,16,20,24 ATEK-781 KpA3-2565
KVDraHCKa MA3-5549
11 z}%r; & 2 15000| 4, 6,8,10| D0-3323A | MAN TGS
facty 33.350
Jlenunrpan- 10, 14, 18, i KpA3-256b
12 xas o6macTs 2 120001 = 5, EK-18 Hino 700
MockoBcKas 15, 20, 25, 3U1JI-4545
13 0011acTh 1 7000 30 30-5122 MA3-5549
Hwxeropo- 12, 16, 20, MA3-5551
14| cxas obnacts 2 18000] = 5y P0-5126 |\ 1A3-452831
15 | Hoocubup- 3| 21000/ 4, 8, 12, 16 DO-33225 | KaMA3-45143

cKasg 00J1acTh

Scania P380
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Oxkonuanwue tao6m. [1.1.3

KamA3-55111
16| Ouexas 19000 182430/ 554321 | Renault Kerax
00J1acTh 36
440
22, 26, 30, Ypan-63685
17| Tarapcran 14500 34 EK-270 KpA3-6510
MA3-452831
18 #pocnanckas 24000 40, 45,50, EK-14 Renault Kerax
00J1acThb 55
440
. . KpA3-6510
19| Amalica 16000 30 gg’ 50/ 504326 | MAN TGS
p 33.350
25, 35, 45, Scania P380
20 [bamkopTocTaH 22000 55 ATEK-781 KamA3-55111
benropojickast 20, 28, 36, KamA3-55111
2117 o6macts 8000 | =gy ] DO332A T Hing 700
MAN TGS
2 29000 3% g’g’ 44 Exe1s 33.350
acty KamA3-45143
Biagumup- 12, 20, 28, i Hino 700
23 CKast 00J1aCThb 35000 36 ET-25 MA3-5551
Boarorpan- 16, 24, 32, MA3-5551
24 CKast 00J1aCThb 21000 40 00-4121A Hino 700
Boponexckas A i KamA3-45143
25 OBIACTE 60000| 7,9, 11, 13 D0O-332% L4545
Kanyxckas 22, 26, 30, KamA3-55111
26 00JacTh 55000 34 20-4321 KpA3-256b
Kpacnonap- 32, 40, 48, i Ypan-63685
21 CKuit Kpaii 90000 54 00-3328 Scania P380
Kpacnospcknii 50, 55, 60, i MA3-452831
28 kpait 78000 65 D0-5122 MA3-5549
Kypranckas 20, 30, 40, i MA3-452831
29 0011acTh 69000 50 ET-25 KamA3-55111
Jlenunrpan- i KpA3-6510
30 cKast OBIACTL 55000| 7, 14, 21, 28 ATEK-881 MA3-5549

37



Taomuma I1.1.4

BapuanTtsl 3aaHus AJ1s1 pacueTHO# padoTbl Ned

Ne Temneparypa CxopocThb
BapHaHTa Bo3jyxa, °C  |aBTocamocBaja, KM/4 Tun kysosa

1 +10; +20 30, 50,70 OTKpBITHI, 6e3 006orpeBa
2 +5; +15 40, 50, 60 3aKphITHIN, C 000TPEBOM
3 0; +10 25, 30, 35 3aKphIThIii, 6€3 oborpeBa
4 -5:0 40, 50, 60 OTKpBITHIH, ¢ 000TrpeBOM
5 -10; 0 20, 30, 40 3aKpeITHI ¢ 000TPEBOM
6 +5; +10 40, 45, 50 OTKpBITHI, 0e3 0b6orpeBa
7 -5; +5 30, 40, 50 3akpbITHIiA, 6€3 000rpeBa
8 0; -10 25, 45, 65 OTKpHITHIH, ¢ 000TPEBOM
9 -5; -10 40, 45, 50 3aKphITHIA, ¢ 000TPEBOM
10 0; +10 20, 30, 40 3akpheITHIi, O0€3 000orpeBa
11 -5;0 40, 50, 60 OTKpBITHI, Oe3 0O6orpeBa
12 -10; 0 25, 30, 35 3aKpbITHIiA, 6€3 000TrpeBa
13 +5; +10 40, 50, 60 OTKpHITHIH, ¢ 000TPEBOM
14 +5; +15 30, 50,70 3aKphITHIA, ¢ 000TPEBOM
15 0; +10 40, 50, 60 3aKphITHIiA, 6€3 000oTrpeBa
16 -5;0 25, 45, 65 OTKpHITHIH, ¢ 000TPEBOM
17 +10; +20 20, 30, 40 OTKpbITHI, Oe3 00orpeBa
18 +5; +15 25, 30, 35 3aKpbITHIA, 6€3 000TrpeBa
19 0; +10 40, 50, 60 OTKpHITHIH, ¢ 000TPEBOM
20 -5;-10 20, 30, 40 OTKpbITHI, Oe3 006orpeBa
21 0; +10 40, 45, 50 3akphITHIiA, 6€3 000TrpeBa
22 -5;0 30, 40, 50 3aKphITHIN, ¢ 000TPEBOM
23 -10; 0 25, 45, 65 3aKpbITHIiA, 6€3 000TrpeBa
24 +5: +10 30, 50,70 OTKpBITHII, ¢ 000TPEBOM
25 +10; +20 40, 50, 60 3akpheITHIi, O€3 000orpeBa
26 +5; +15 25, 30, 35 3aKphITHIA, ¢ 000TPEBOM
27 0; +10 40, 50, 60 3aKphITHIA, 6€3 000TrpeBa
28 -5;0 40, 45, 50 OTKpBITHIH, ¢ 000TPEBOM
29 -5; +5 25, 45, 65 3aKphITHIA, ¢ 000TPEBOM
30 0; -10 20, 30, 40 OTKpBITHI, Oe3 006orpeBa

38




/s 3ameToK



Yuebnoe uzoanue

I[TOBBIIINEHUE DOOEKTUBHOCTU

OKCIUTYATALIMN MAIINH B JIOPOXXHO-CTPOUTEJIBHOM
I[TPON3BOJICTBE

Metoauueckue yKa3aHus JJsl CTY/ICHTOB HalpaBiIeHUs
«ABTOMAaTHU3AIMS TEXHOJIOTUUECKUX MPOIECCOB U MPOU3BOCTB»
Bcex hopm oOydeHus

Cocrasutens Bukrop Cepreesuy CepeOpeHHUKOB

*k%k

Penaxrop H.U. Kocenkosa

*k*k

[Toanucano k neyatn .12.2016
dopmar 60x90 1/16.bymara nrcuas
OnepaTuBHBII crioco0 nevaTu
["apaurypa Times New Roman

Ve . .
Tupax 505k3. 3aka3 No
I{ena noroBopHas

Penaxkumonnsiit otaen UIIL CuoA I
644080,. Omck, yi. 2+ [locenkoBas, 1

Otneuatano B oTelne onepatuBHoi nmosmrpaduu UIIL CudbA 1A
644080,1p. Mupa, 5



