VK 622.271.4:622.684
© N.I0. Kobensauxuii, B.B. Ilanuenko, JI.M. Coto1oBHUK

PAIIMOHAJIBHASI ITMHAMUKA PA3SBUTUSA TPAHCIIOPTHOM CETH
HA ABTOMOBUJIBHBIX OTBAJIAX

B crarbe BBIMONHEHA (QopManmM3aIysl 3aJaud TPACCHPOBAHHS NMEPEMEIICHUS] TOPHOW MaccChl B
MPOEKTHBIX KOHTYpax OTBAJIOB U JIBUKCHHUSI aBTOCAMOCBAJIa B XOJIOCTOM HAIPABIICHUH ISl TPaIH-
[IUOHHOW M M3MEHEHHON TEXHOJIOTHYECKOH CXEMBbl TOPHO-TPAHCIIOPTHHIX paboT mpu (hopMUpoBa-
HUU BTOPOTO sipyca oTBana. [Ipemioxena u anpodupoBaHa METOAMKa pPELIEHHs ITON 3a1a4u, o0ec-
MeYMBIIAsi CHUKEHUE CYMMAapHbIX JUCKOHTUPOBAHHBIX 3aTpaT Ha 65-68 %.

VY crarti BUKOHaHa opMaizallis 3aaaui TpacyBaHHS NEPEMILICHHS TPHUYOT Macu B MPOEKTHUX
KOHTYypax BIJBAIIB 1 pyXy aBTOCAMOCKH/Ia B XOJIOCTOMY HaIpsIMKY JJIsl TPAJAULIIHHOI 1 3MIHEHOT Te-
XHOJIOTIYHOT CXE€MHU TIpHUYO-TPAaHCIOPTHUX POOIT mpu (OopMyBaHHI APYroro sipycy BiaBaiy. 3a-
IIPOIIOHOBAHO Ta arpoOOBaHO METOAMKY BUPIIICHHS LI€T 3a1a4i, 1110 3a0€31eYniio 3HUKEHHS cyMa-
PHUX JUCKOHTOBAHUX BUTpAT Ha 65-68 %.

In the article the formalization of the problem of tracing movement of rocks in the design con-
tours of dumps and dump truck traffic in idle direction for traditional and modified flowsheet min-
ing and transport operations in the formation of the second tier of the dump. Proposed and tested a
method of solving this problem, ensure the reduction of total discounted costs of 65-68 %.

Berynnenne. OgHuM U3 HalpaBiIE€HUM MOBBIMIEHUSI TEXHUKO-DKOHOMHYECKOMN
3G ()EKTUBHOCTH OTKPBHITON pa3pabOTKU MECTOPOXKIAEHUH SABISIETCS] COBEPILIEHCTBOBA-
HUE TEXHOJOTMYECKHX CXEM TOPHO-TPAHCIOPTHBIX paboT. AKTyalbHOCTh 3TOrO Ha-
MpaBJieHUs] 00YCIIaBIMBAECTCS CYIECTBEHHBIM Y/EIBHBIM BECOM TPAHCIOPTHBIX 3a-
TpaT B ce0ECTOMMOCTH J100BIBAEMBIX OTKPBITHIM CIIOCOOOM TOJIE€3HBIX HCKOIIAeMBbIX.

Cnenyer cpa3y K€ OTMETHTb, YTO BBIIIOJHEHHBIA aHAJW3 IOKa3aJl HEOIHO-
3HAYHOCTh MHTEPIIPETALNU MMOHATHS TEXHOJIOTHYECKON CXEMbI TOPHO-TPAHCIIOPTHBIX
pabot. B »Toii cBsi3M, s 1eneit uccienoBanus B [1] ObUI0 IpeasioKEHO paccMaTpu-
BaTh TEXHOJIOTMYECKYIO CXEMY KaK croco0 3a/laHus TPaHCIIOPTHOW CEeTH, cojiepKa-
et “y37b1” (IIYHKTBI OTPY3KH, MEPErPy3KU U pa3rpy3Kd TOPHOIM Macchl) U “cBsizu”
MEXIy HUMU (Tpacchl epeMeIIeH!s] TOPHOM Macchl), C yKa3aHUEM TEXHOJIOTHYECKHUX
XAPAKTEPUCTHUK ITUX COCTABISAIOIIMX.

B Takom acnekTe MOXHO C/IeJIaTh BBIBOJ], YTO OOJIBIIMHCTBO PabOT MOCBAILIECHO
METOIMYECKOMY OOECIEYEHHUI0 MPOCKTUPOBAHUS M IUIAHUPOBAHUS TPACCHUPOBAHUS
IPY30II0TOKOB J0 MNEPETPY30YHBIX IYHKTOB, Pa3MELIECHUS IEPETPY30YHBbIX IYHKTOB U
TPaCCUPOBAHUS TPY30IOTOKOB OT MEPErpPy30YHBIX MYHKTOB K ITYHKTaM JOCTAaBKH.
IIpu 5TOM TpaccHpoBaHHE B MPOEKTHBIX KOHTYpaxX OTBAJIOB, KaK OJHA W3 3aJay Co-
BEPIICHCTBOBAHUSL TEXHOJIOIMYECKOM CXEMbl TOPHO-TPAHCIOPTHBIX pabOT, HE pac-
cMmarpuBasiacb. COrnacHO MPUHATOMY B HACTOSIIEE BPEMS MOAXOAY, PELICHHE ATOU
3a/1a4M ONpENEAETCA NPUHIATHIM MOPSAIKOM OTCBINKU OTBaja [2-4].

Kak u3BecTHO, 0TBasI000pa30BaHUE B LIEJIOM MOXHO MPEACTABUTH COBOKYITHO-
CTBIO JIBYX B3aMMOJEHCTBYIOIIHNX MPOIECCOB: JOCTABKM TOPHOM Macchl BHYTPH IpO-
€KTHBIX KOHTYpPOB OTBaja M HEMOCPEICTBEHHO (opMUpOBaHUS (OTCHINKH) OTBAJIA.
O4eBUAHO, YTO TEXHUKO-3KOHOMUYECKas 3P(HEeKTUBHOCTh OTBAI000pa30BaHUs B Ta-
KOM COCTaBE NP NPOYUX PABHBIX YCIOBUAX ONPEAEISIETCS 3aTPaTaMHU Ha HETO.
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O4eBUAHO, UTO CyMMapHBIE€ 3aTpaThl HEMIOCPEACTBEHHO Ha (POpMUPOBAHUE OT-
Baja, KaKk HE TUCKOHTHPOBAHHBIC, TAK M JTUCKOHTUPOBAHHBIC, IPU PABHBIX T'OJIOBBIX
o0BbeMax JOCTaBJISIEMOM TOPHOM MaccChl HE 3aBUCSAT OT MOPSAJIKA €ro OTCHINKHU. Tem
Oosiee, oHU HE 3aBHUCAT OT TMpoduis u Gopmbl Tpacchl (B miaHe). CieaoBaTeIbHO,
YCOBEPUICHCTBOBATH TEXHOJIOIMUYECKYIO CXEMY TOPHO-TPAHCIOPTHBIX paboT B Mpeje-
JaxX MPOEKTHBIX KOHTYPOB OTBaa MMyTEM M3MEHEHHUS MOpPsIKa ero GopMupoBaHHs HE
MPEICTABIIAECTCS BO3MOKHBIM.

Yro xe KacaeTcs TpaCCUPOBAHUS IMEPEMEIIEHUsI TOPHOW MAaCChl 1O OTBaly U
JIBUKEHUSI aBTOCAMOCBajia B XOJOCTOM HAMpaBlIEHWH, TO COOTBETCTBYIOIINE TPaHC-
MOPTHBIE 3aTPaThl OYAyT HECOMHEHHO NMEPEMEHHBIMH, TaK KaK OHH 3aBUCST OT JJIUHBI
Ipy30BOil U XOJOCTOM BETBEH Tpacchl, a TAaKKE OT BHICOTHI MOIbEMA FOPHON MacCChl
[5]. CnenoBaTenbHO, YCOBEPIIEHCTBOBATh TEXHOJOTMYECKYID CXEMY TOpPHO-
TPAHCIIOPTHBIX PaboT B Mpeienax MPOSKTHBIX KOHTYPOB OTBajia MOKHO ITyT€M OMNTH-
MU3aIU TPACCUPOBAHUS MEPEMEILICHU TOPHON MacChl U JABUKEHHUS aBTOCaAMOCBaJa
B XOJIOCTOM HaIlpaBJeHUHU.

Takum oOpa3om, Kak Moka3aj aHaju3, OJTHOM U3 HEpEIIeHHBIX yacTel mpoolie-
MBI COBEPIICHCTBOBAHUS TEXHOJIOTHYECKUX CXEM TOPHO-TPAHCTIOPTHBIX PaboT SIBIISI-
eTcs 3ajJa4ya ONTHMM3AIUU TPACCUPOBAHUS MEPEMEIIECHUS TOPHOW MAacChl U JIBHKE-
HUSl aBTOCAMOCBaJIa B XOJIOCTOM HalpaBJICHUH B MPOEKTHBIX KOHTYpaxX OTBAJIOB.

dopmyaupoBaHne uesieid crartbu (MOCTaHOBKa 3agavu). Ha ocHoBe u3ino-
’KEHHOTO 00111asi TOCTAHOBKA 3a/1a4l TPACCUPOBAHUS MEPEMEILEHUs TOPHOU MacChl B
MPOEKTHBIX KOHTYpaX OTBAJOB W JIBUJKEHMsI aBTOCAMOCBAJIa B XOJIOCTOM HalpaBiie-
HUU MOXET OBbITh chopMylIMpoBaHa CIEAYIOMIMM 00pa3oM: HEOOXOIUMO YCTaHOBUTD
ONTUMANBHYIO JUHAMHUKY Pa3BUTHUS TPAHCTIOPTHON CETH, 0OECTICUMBAIONIYI0 MHHHU-
MU3AIMI0 3aTpaT Ha OTBaJIo0Opa3oBaHUeE, MPHU BBHIMOJHEHUHU TJIAHOBBIX OOBEMOB OT-
CBITIKH OTBAJIOB.

Pemenue 3anaun B 0011€# NOCTAHOBKE 3aTPYJHUTEIBHO M3-3a CIIOKHOCTEN Ma-
TEMaTHYECKOTO XapaKTepa: BO-TIEPBBIX, peub UACT 00 ONTHUMH3AIUU TUHAMHUKHU TO-
MOJIOTMH CETH, OOIIETr0 perieHus] KOTOPOW MOKa He MOIYy4YeHO, U, BO-BTOPBIX, HYKHO
YUHUTBIBaTh IIPU 3TOM TEXHOJOTMYECKHE MAapaMeTpbl “y3JI0B” MU “CBA3EH, YTO €Ile
OOJIbIIIE YCIOXKHAET PEIICHHE.

B cBs3u ¢ 3TUM B paboTe pemianachk 3ajada B YaCTHOM (yIMpOIIEHHOM) mocTa-
HOBKE: HE ONTUMAIBHOTO, a PAlMOHAIIBHOIO TPACCUPOBAHUS MEPEMEIECHUs TOPHOU
MaccChl U JBUYKEHHUSI aBTOCAMOCBaJla B XOJOCTOM HaIpaBJIEHUU IO ToJlaM B MPOEKT-
HBIX KOHTYypax oTBajioB. Kak u /1 3a1aun B 00111€i MOCTaHOBKE, MOJydyaeMoe pellie-
HUE JI0OJDKHO MPECTaBIATh COO0M MHOKECTBO PAIIMOHAIBHBIX Tpacc MO rojlaM OTBa-
nooOpazoBaHusi. EcTrecTBeHHO, MOMyUYeHHOE pelieHue OyleT He HAWITYYIlUM, HO OHO
JOJIKHO 00€CTeuynBaTh CHUKEHHUE 3aTPAT HA MEepeMeIleHre TOPHONU MacChl U JIBHKE-
HUSl aBTOCAMOCBAJIa B XOJIOCTOM HaIpaBJICHUU B Mpejenax NPOeKTHOIO0 KOHTYpa OT-
BaJjia 1Mo CPaBHEHUIO C MPUMEHSEMBIM TPAJAUIIMOHHBIM TPACCUPOBAHHUEM.

Jliist oOecrieueHust yCiaoBHsI PallMOHAILHOCTH (CHM)KEHUS 3aTpaT Ha IepeMeliie-
HUE TOPHOW MacChl U ABMKEHUS aBTOCAMOCBAJIa B XOJOCTOM HAMpaBICHUU B Ipejie-
JaxX MPOEKTHOTO KOHTypa OTBajia MO CPAaBHEHUIO C MPUMEHSEMBIM TPaJAUIIMOHHBIM
TpacCUpOBaHHEM) OBLIO MPEII0KEHO U3MEHEHHE B TEXHOJIOTMYECKON cXeMe rOpHO-
TPAHCIIOPTHBIX paboT mpu GopMHUpoBaHUU BTOpOro spyca oraia (puc. 1). Ha pu-

35



CYHKE MpeJCTaBjeHa TUIOBAasl TpaJullMOHHAas [2-4] U U3MEHEHHas cxeMbl (popMupo-
BaHMS JBYXbSIPYCHOrO oTBaja. Kak BUAHO, NPEMJIOKEHHBIM H3MEHEHUEM IIpENy-
CMaTpPHUBAETCs OCTABJICHUE TPAHCIIOPTHOTO KOPHUAOPa BO BTOPOM sipyce (mo3uius 4) ¢
MOCJIEYIONIEH ero 3achIKOW 0OpaTHBIM XOJIOM IMOCJE JOCTHKEHHSI BTOPBIM SIPyCOM
IIPOEKTHOIO MOJIOKEHHS. OUEBUAHO, YTO B 3TOM CIIy4ae pacCTOSTHUE TPAaHCIOPTUPO-
BAaHUS MO>XHO YMEHBIIIUTb.

A-A

Puc. 1. TexHonornueckasi cCXxeMa OTCHIIKH BHELIHETO OTBaJIa BCKPBIIIHBIX ITOPOJI C

TPAHCIIOPTHBIM KOPUAOPOM BO BTOPOM sipyce: | — BbIE3HOM ChE3]T IEPBOTO sIpyca

OTBaja; 2 — BBIE3JHON ChE3]] EPBOro 0J0Ka BTOPOIO sipyca 0TBaja; 3 — BBIE3IHOM

ChE3/1 BTOPOTo 0JI0Ka BTOPOTO spyca 0TBaJIa; 4 — TpPaHCIOPTHBIA KOPUIOP BO BTOPOM

spyce oTBajia; 5 — MEepBbIN Apyc oTBasa; 6 — NEPBBIN OJOK BTOPOTO spyca OTBAJIA;

7 — BTOpOI1 OJIOK BTOPOTO sipyca OTBaja; Z — MIMPUHA TPAHCIOPTHOTO KOPUIOPa BO
BTOPOM sipyce; [ — BBICOTA IIEPBOTO U BTOPOTO SIPyCOB OTBAJIA; 0 — YIOJI OTKOCA

ApyCOB OTBaja; B — MKMpHUHA OTBAJIa IOHKU3Y; L — JJIMHHA OTBaja NOHU3Y

Taxkum oOpaszom, B paboTe perianiach 4acTHas 3ajadya palMoOHAIBHOTO TPaCcCH-
POBaHUA MEPEeMEIICHUSI TOPHONH MacChl U JIBUKEHHUS aBTOCAMOCBaja B XOJOCTOM Ha-
MpaBJIECHUU TI0 TOJaM B MPOEKTHBIX KOHTYypax OTBaja JJisi TUIOBOW TpaJIUIIMOHHOM
CXeMbI (POPMHUPOBAHUS JBYXbSIPYCHOTO OTBaja C MPEAJIOKEHHBIM U3MEHECHHUEM.

N3i10:xeHMe OCHOBHOI'0 MaTepHraJia UCCJIeJ0BAHUM.

Memoo (npouedypa) pewienusn 3ad0auu. MeTOJ, KOTOPBIA NPUMEHSIICS JIs
pelieHus 3a1a4u, IpeACcTaBiseT co0oi rpadoaHaTUTUYECKOE MOJISTUPOBAHNE JUHA-
MUKHU KOHTYPOB SIPYCOB U Tpacc IO rojaM oTBajooOpazoBaHus. Ha ocHOBaHUM ATHUX
KOHTYPOB BBINOJHSJIOCH TPACCUPOBAHKUE TEPEMEIICHUSI TOPHOM MAcChl U JABUKEHUS
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aBTOCAMOCBaJIa B XOJIOCTOM HAaNpaBJICHUM Ha OTBaJie MO0 MUHUMYMY pacCTOSHUSA
TPaHCHIOPTUPOBAHMS.

Dopmanuzayua 3adayu. B HacTosIee BpeMs B NpakTuKe 3()PEeKTUBHOCTH
TpaccCUpOBaHUsI TOPHO-TPAHCHIOPTHBIX padOT OLIEHUBAIOT 1O 3aTpaTaM Ha repeMelie-
HUE TOPHOI Macchl 3a ONMpPeIeNICHHbIN Nepruo, KOTOpble ONpeaestoTcs GopMyIoi:

3=T7,-C, — min
B mp. , TPH., (1)
C
rae " — cpeiHsisi ce0eCTOMMOCTh TPaHCIOPTUPOBAHUSL BCKPBIIIHBIX MOPOJ aBTO-
MOOMJIBHBIM TPAaHCIIOPTOM, I'PH./T KM;

TP — TpaHCIIOPTHAA pa60Ta, BBIIIOJIHACMAA aBTOCAMOCBAJIOM IIpU IICPCMCIIICHUHN
BCKPBIIIHBIX ITOPOA B I'PY30BOM HAIIPABJICHHUU, T KM,

T.=0-1
p=01 riu, 2)
31€Ch Q — Macca BCKpBIH_IHBIX HOpOI[, JOCTAaBJISICMBIX HA OTBAJI 3a OHpGI[GJIeHHBIﬁ I1C-

puon, T; I paccTosiHUE TPAHCIIOPTUPOBAHUS B IPY30BOM HAIPABJICHUH, KM.

®opmyinbl (1), (2) He yduThIBalOT cHelU(UKY 3aJaud TPACCUPOBAHMS: BO-
MEePBBIX, TPAHCIIOPTHAs paboTa CoBEpIIAETCA NMPHU ABUKEHUU aBTOCAMOCBAJIA U B IPY-
30BOM, U B XOJIOCTOM HAIpPaBJIEHUSAX; BO-BTOPBIX, YIECIbHbIE TPAHCIIOPTHBIE 3aTPAThI
B IPY30BOM U B XOJOCTOM HANPAaBICHUSX PAa3IMYHBI, @ HE PABHbBI CpeaHell cebecTou-
MOCTH; B-TPEeTbUX, HU oAHa u3 Gopmyin (1), (2) He y4yUTHIBAE€T 3aBUCUMOCThH TpaHC-
MOPTHBIX 3aTpaT OT BBICOTHI MOAbEMA; B-4eTBEPTHIX, Gopmyisl (1), (2) He mpeny-
CMaTPHUBAIOT JUCKOHTUPOBAHHE.

Mexnay TeM, IMEHHO 3TH (aKTOPhI MO3BOJISIOT AaTh O0jee TMOKYI0 SKOHOMHU-
YEeCKYIO OLICHKY MPOCTPAHCTBEHHBIX MapaMeTPOB TPACCHI.

dopmyna ONpeaeseHus] TOJIOBBIX JAUCKOHTUPOBAHHBIX 3aTpaT [6] B Hamem
clly4ae UMeeT CJIEIYIOIINI CMBICI:

31’
i = ;
1+ E)
(+E)" rpu., 3)
3
rac Po— 3anaTBI Ha TpaHCHOpTI/IpOBaHI/Ie BCKpBIIJ_IHBIX HOpOI[ aBTOM06I/IHLHBIM

TPAHCIIOPTOM Ha OTBaje B i-M Toxy, TpH.; E — Hopma muckonta, £ =015 nomm en.;
— HOMEp pacyeTHOro roja.

COOTBETCTBEHHO CYMMApPHBIC TUCKOHTUPOBAHHLIC 3aTPATHI 6YI[YT PaBHBI:

13 3
3pe = ——
A (1+E)

i=1

IPH., 4)
rac { — KOJIMYECTBO JICT, HA KOTOpOC HpOI/ISBOIII/ITCH pacqu.

[Tapamerp 3 , C YYETOM OTMEUYEHHBIX BbIlIE (PAKTOPOB, CIEI0BAIO OBl OIpee-
JSTh @aHATOTUYHO (1), TONBKO C pa3AesIbHBIM ONpPEIEICHUEM TPAHCTIOPTHOM pabOTHI B
IPYy30BOM M XOJIOCTOM HANpaBICHUSIX U YMHOKEHHEM Ha COOTBETCTBYIOLIYIO cebe-
cTOMMOCTh. OJTHAaKO CYIIECTBYIOIIAs Ha TOPHBIX MPEANPUATHIX CUCTEMA yUeTa TaKHE
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NOKa3aTeNId ce0ECTOMMOCTH HE IPEIyCMaTpUBAET, U COOTBETCTBYIOIIME HH(pOpMa-
MOHHBIE 0a3bl He BeayTcs. TeM He MeHee, Ha MepeAOBbIX TOPHBIX MPEANPUATUIX
y’Ke MPUMEHSIOTCS U PepeHIIpOBaHHbIE HOPMBI pacXo/ia TU3eJIbHOTO TOIUIMBA aB-
TOCaMOCBaJIaMH (Ha pHC. 2 TOKa3aHbl XapaKTepHbIE 3aBUCUMOCTH ).

700
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ERRRRN
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Pacxon nM3elbHOro TOILINBA, I/T KM

0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0

PaccTostHue TpaHCTIOPTHPOBAHUS, KM

Puc. 2. IuddepenimpoBaHabie HOPMBI pacxojia JU3eJIbHOTO TOTUIMBA IS
aBTocamocBanoB: H=0wm, H=25wm, H=50m, H="75 M, H=100 M — BbIcOTa
MoJbeMa IPYyKEHOTO aBTOCaMOCBaja

Kak u3BecTHO, B cocTaBe c€O0ECTOMMOCTHA MOKHO BBIJICIUTH YACJIBHBIE MOCTO-
SSHHBIC U yJCJbHBIC TIEpEMEHHBIC 3aTpaThl. OUeBUIHO, YCIbHbIC MOCTOSHHBIC 3aTpa-
ThI OT IPOCTPAHCTBEHHOT'O PACTIONIOKEHHUS TPACCHI (B YACTHOCTH, OT JJIMHBI TPACCHI B
IPY30BOM M XOJOCTOM HAIpPaBJICHUSAX, a TAKXKE BBICOTHI TOIbEMa) HE 3aBUCHT.

VY nenpHbIC IEpEMEHHBIE 3aTPaThl BKIIOYAIOT:

- 3aTpaThl Ha TOPIOYE-CMA30YHbIC MATEPUAJIBI, TPH./T KM;
- 3apIuiaTa BOAUTEISIM, TPH./T KM;
- U3HOC PE3UHBI ITUH aBTOCAMOCBAJIOB, TPH./T KM.

AHanu3 yJeiabHbIX MEePEeMEHHBIX 3aTpaT MOKa3bIBAET, YTO W3 MEPEUMCICHHBIX
3aTpaT HauOOJIBIINI YAETbHBIN BEC MPUXOIUTCS Ha TOPIOUYE-CMAa30YHbIC MaTepUalIbI,
KOTOpBIC B 0011I€i CTOMMOCTH MOT'YT jocturath 90-95 %. B cBsi3u ¢ 3TuM, ABYyMS T10-
CJICTHUMU COCTaBJISIIOITUMHU YJIETBbHBIX TIEPEMEHHBIX 3aTPaT MOXKHO NMpeHeOpeyb, TeM
0oJsee, 4TO OT MPOCTPAHCTBEHHOTO PACTIOIOKEHUS TPACCHl OHU HE 3aBUCST.

Ha ocHOBaHuUM M3710’)KEHHOTO BBIIIE, B KAUYE€CTBE KPUTEPHUsI TIPU BHIOOPE pariuo-
HaJLHOTO BapHWaHTa TPACCUPOBAHUS NP MEPEMEIICHUU TOPHON MacChl U JBUKCHUH
aBTOCAMOCBaJIa B XOJIOCTOM HAIIPaBJICHUH IO OTBaJy ObUIM MPHUHATH CYMMapHbIC
JTMCKOHTUPOBAHHBIC 3aTPaThl HA AU3EIbHOE TOTUTMRO MO0 rojaM 0TBajI000pa30BaHUs:
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AT o3
30 = ’

i=l1

, TPH., %)
AT

rme ¢ — 3aTpaTtbl Ha AU3CJIbHOC TOILUIMBO B I-M TOAY IIpHU TPAHCIIOPTHUPOBAHHU

BCKPBIIIHBIX IMMOPOJ KM ABHKCHHUHU aBTOCAMOCBAJIa B XOJIOCTOM HAIIpaBJICHUHN 11O OTBa-
1y, TPH.;

3/ =3 +3 43 +37

i li li 2i 2i , TPH., (6)

30 3!

roe "l ) 2 — 3aTpaThbl HA JU3CIIBHOC TOIIJIMBO B I-M I'OAY IIPHU TPAaHCIIOPTHPOBAHNHU

BCKPBIIIHBIX IMOPOA COOTBECTCTBCHHO II0 IICPBOMY U BTOPOMY APYyCY OTBAJIa B I'Py30-
3X./7 3Xﬂ

BOM HaAIIPpaBJICHUHU, T'PH., li ) 2 — 3aTpaTtbl HA JU3CJIbHOC TOINIMBO B I-M I'OY IIPpH

ABWIKCHUU ITOPOKHECTO aBTOCAMOCBAJIa COOTBECTCTBCHHO 110 IICPBOMY U BTOPOMY ApPY-

Cy OTBaJIa B XOJIOCTOM HaAIIPABJICHUU, T'PH,

_ AT
=Ungqn + 174000 - U (7)

17
rope 1 — PACCTOAHUC TPAHCIIOPTHUPOBAHNA BCKPBIOTHLIX IMOPOJ IO BBIC3AHOMY CBHE3Y

11
1-ro sipyca B i-M roxay (mo3uiust 1 Ha puc. 1), km; 911 — yaenbHBIH pacxof IU3EILHOTO

TOINIMBA I'PYKCHBIM aBTOCAMOCBAJIOM IIPU IMPCOOOJICHUN ITIOAbCMaA I-ro sApyca B I-M TO-
P

[
1y, T/T KM; ! — pacCTOSIHUE TPAHCIOPTUPOBAHUS BCKPBIIIHBIX MOPOJT IO TOPU30HTAIb-

P
HOMY Y4acTKy 1-ro sipyca B i-M Tofy, KM; 97 — yienbHbIi pacxojl IU3eIbHOr0 TOILUIMBA
IPY’KE€HBIM aBTOCAMOCBAJIOM IIPU NEPEMELIECHUU IO TOPU30HTAIILHOMY YYacTKy l-ro

sapyca B i-M TOJY, T/T KM; Oni — ropoBas mMacca BCKPBIIIHBIX MTOPOJ, YKJIaJbiBaeMas B 1-
. AT
M sipyce B i-M roay, T; 47 — nena musen»HOro TOIMBA, TPH./T.

3, _(lzl qFl [ 2q11f1—21 +lzz QFz 12QF21 )00 llﬂT (8)

11
Trac lﬂ — PaCCTOAHUC TPAHCIIOPTUPOBAHUA BCKPLIIIHBIX ITOPOA IIO BBIC3THOMY CbhC3-

1
ny 1-ro spyca B i-m roay (mosuius 1 Ha puc. 1), km; 91 — ynenbHbli pacxon au-

3€JIBHOTO TOIUIMBA TPYKEHBIM aBTOCAMOCBAJIOM MPHU IMPEOAOJICHHMH Hoabema 1-ro
. 1"
sapyca B i-M IOy, I/T KM; /-2 — pacCTOSTHUE TPAHCTIOPTUPOBAHMS BCKPBIIIHBIX MOPOJ

IO TOPU3OHTAJIBHOMY YYACTKY OT KOHIIA BBIC3OHOI'O CHC31da I-ro ApycCa 4O Haydaja

P
BBIC3IHOI'O ChEC34a 2-ro sApyca B I-M roagy, KM, Driai — YHCHBHBIﬁ pacxona AU3CJIIbHOTO
TOIIMBA I'PYKCHBIM aBTOCAMOCBAJIOM IIpU IICPEMCUICHUUN 110 TOPU3OHTAJIBHOMY Yy4da-

CTKY OT KOHIIa BBIC3OTHOI'O ChC31a I-ro ApycCa 10 Hadajla BbIC3IHOI'O ChE3aa 2-r0 Apy-
7

. [
ca B i-M TOJly, I/T KM; 2 — pacCTOsIHUE TPAHCHOPTUPOBAHUS BCKPBIIIHBIX MOPOJ IO
17
BBIC3JHOMY Che31ly 2-T0 sipyca B i-M rofy (mosurws 2, 3 Ha puc. 1), km; 9> — ynens-
HBII pacxo]l AU3EIbHOIO TOIUIMBA I'PYKEHBIM aBTOCAMOCBAJIOM IIPU IMPEOJOJECHUU
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: A
ImoabrEmMa 2-ro spyca B 1-M 104y, r/T KM, 2 — PacCTOAHUC TPAHCIIOPTUPOBAHHA

P
BCKPBIIIHBIX IOPOJ [0 TOPU30HTAIEHOMY YYacTKy 2-TO spyca B i-M rogay, km; 42 —
YIEJIBbHBIA PacXoJ IHU3EIbHOIO TOIUIMBA TPYKEHBIM aBTOCAMOCBAJIIOM IpPU IEpEMe-

HIEHUH 10 TOPU30HTAIBHOMY Y4acTKy 2-ro sipyca B i-M IOy, I/T KM; Or2i _ rogosas
. ar
Macca BCKPBIIIHBIX TIOPOJI, YKJIaablBaeMasi BO 2-M sipyce B i-M roay, T; 4~ — uena

2
JTM3EJIbHOTO TOILIUBA, TPH./T.

3).(/7: lP P +lC17 Ccri m. - AT

1i @ 1 qxmme -1 , TPHL., 9)
lP

rac i — paCCTOSIHI/Ie, HPCOHOHeBaeMOC HOpO}KHI/IM dBTOCaAMOCBAJIOM IIO FOpI/I30H-

P
TAJIbHOMY Y4YaCTKY 1-ro Apyca B XOJIOCTOM HAIIPpABJICHHUU B I-M roay, Km, Dxmi —
YIICHBHBIﬁ pacxoa AU3CIIBHOTO TOIUIMBA ITOPOXHHUM aBTOCAMOCBAJIOM IIPpH IICPCMC-

MCHUH IO TOPU3O0HTAJIBHOMY Y4YACTKY I-ro Apyca B XOJIOCTOM HAIIpABJICHHUU B I-M
cr

[
rony, r/T KM, 1 — pacCToOAHUC, IIPCOA0JICBACMOC ITOPOKHUM aBTOCAMOCBAJIOM IIPHU

CIIyCKEe IO BBIE3HOMY Che3ny 1-ro sipyca B i-M roay (mo3unus 1 Ha puc. 1), kM;
cr
9xm — ynenpHBIN pacxoj AU3€ILHOIO TOIUIMBA MOPOKHUM aBTOCAMOCBAJIOM IIpH Ie-

: m

pEeMeIleHnH 0 CIyCcKy l-ro sipyca B i-M TOAy, I/T KM; = ¢ — Macca aBTOCaMOCBaJa
AT

(6e3 rpy3a), T; O _ yeHa qu3enbHOro TOIUIMBA, TPH./T.

X1 _ (1P, P cicno P P cn , c AT
3y =gy Ty Gxm oGm0 dxm)me L IpH
>

o (10)

p

rae ba paccTosiHUE, MPEOA0IEBAEMOE MTOPOKHUM aBTOCAMOCBAJIOM TI0 TOPU30HTAJIb-
P

HOMY Y4YacTKy 2-TO spyca B XOJOCTOM HalpaBJICHHH B [-M TOAY, KM; %72 — yrenbHbIH

pacxo IU3eJIbHOTO TOIUIMBA MOPOKHUM aBTOCAMOCBAJIOM ITPU NEPEMELIEHUU 10 TOPH-
cr

30HTAJIBHOMY YYacTKy 2-TO sipyca B XOJOCTOM HAalpaBJIEHUU B i-M TOY, T/T KM; iz

paccTosiHUE, MIPEOA0JIEBAEMOE TIOPOKHUM aBTOCAMOCBAIIOM IIPH CITYCKE IIO BBIE3THOMY

ci
che3y 2-To spyca B i-M roay (mosuius 2, 3 Ha puc. 1), km; 992 — ynenbHblii pacxon
JU3EJIBHOTO TOIUIMBA MOPOKHUM aBTOCAMOCBAJIOM IPHU MEPEMENIEHUU TI0 CITYCKY 2-TO

P
spyca B i-M TOJY, T/T KM; lo paccTosiHUE, MPEOI0JIeBAEMOE MTOPOKHUM aBTOCAMOCBA-

JIOM II0 T'OPpU30HTAJIbHOMY Y4ACTKY OT KOHIIA BBIC3JHOI'O CHEC31a 2-TO ApycCa 10 Havdalia

P
BBIC3IHOI'O CHhE34a I-ro sApyca B I-M roay, Km, Dxma-i — YIIeJIBHBIﬁ pacxona AU3CJIbHOTIO
TOILNIMBA IMOPOXHHUM aBTOCAMOCBAJIOM IIPpU IIPCOAOJICHHU POBHOI'O y4dCTKa OT KOHIIA

BBIC3IHOI'O CBhE34a 2-TO ApyCa 10 Haydajda BBIC3THOI'O CbhE3a I-ro Apyca B I-M roay,
cr

[
I/TKM; ' — PacCTOSIHUE, IPEO0IEBacMOEe TOPOKHUM aBTOCAMOCBAJIOM IIPH CITyCKe
cr
TI0 BBIE3HOMY Che3ay 1-To sipyca B i-M roay (mosuims 1 Ha puc. 1), km; 991 — yens-

HbBIN pacxod AU3CIbHOTO TOIUIMBA INOPOXKXHUM dBTOCAMOCBAJIOM IIPH MECPEMCUICHHUU I10

. AT
crycky 1-ro spyca B i-M roxy, r/T kM; "' — macca aBrocamocsaina (6e3 rpysa), T; 47 —

neHa AU3CJIbHOI'O TOIIJIMBA, l"pH/ T.

40



Kax Bugno u3 mnpueneHubix (opmyn (3)-(10), xputepuit (5) yduTbiBaer
TPaHCHOPTHYIO paboTy B IPY30BOM M B XOJIOCTOM HAMPABIICHUSAX, Pa3Iudue yIeib-
HBIX 3aTpaT Ha AU3€JIbHOE TOIUIMBO B IPY30BOM M B XOJIOCTOM HANpaBIICHUSX, 3aBU-
CUMOCTb Y/ACJIbHBIX 3aTpaT Ha U3eJIbHOE TOIUIMBO OT PACCTOSHUS U BBICOTHI MObE-
Ma, a TakKe IpHUBEeAeHHUE 3aTpaT BO BpeMeHu. Kpome Toro, oueBUIHO, YTO MUHUMH-
3alMsl 3aTpaT Ha IU3EJIbHOE TOTUIMBO MUHUMU3HPYET 3aTpaThl Ha TPAHCIIOPTUPOBA-
HUE TOPHOU MacChl U JBMKEHUE aBTOCAMOCBAJIA B XOJOCTOM HaIpaBJICHUM IO OTBa-
Ty.

Memoouka pewienusa 3a0auu. COOTBETCTBEHHO U3JIOKEHHOMY BBIIIE MOJIXOAY
K (popmanuzanuu 3aauyd Ha OCHOBE HMCHOJb30BaHUS AUPGHEPEHIUPOBAHHBIX HOPM
pacxoia AW3EIbHOTO TOIUIMBA JJIsi aBTOCAMOCBAJIOB, CYMMAapHBIX JUCKOHTHUPOBAaH-
HBIX 3aTpaT Ha JU3eJIbHOE TOIUIMBO KaK KpUTEpHUsl BIOOpA pallMOHAIBLHOTO BapUaHTA
Pa3BUTHS TPACC U MPEATIOKEHHOTO TEXHOJIOTMUYECKOTO PEUICHUS M0 CO3aHUI0 TPAHC-
MOPTHOTO KOPUA0Pa, METOJMKA PEIICHUS BKIIIOYAET CIIEAYIOLIME MPOLETYPHbI:

1) MeToioM rpadoaHaTUTHYECKOTO MOICTIUPOBAHUS TEXHOJIOT CTPOUT T'OJIOBbIE
KOHTYPBI MOJIOKEHUS 1-ro U 2-ro sSipycoB OTBaJIa, a TAaK:Ke TPAHCIIOPTHOT'O KOPHUIOpa
Ha BeCh nepuoJl GopMUpOBaHUS OTBAJA;

2) 1Sl TOJIYYEHHBIX TaKUM 00pa3oM KOHTYPOB TEXHOJOT ISl KaKJIOTO roja
CTPOUT TPACChl IOCTABKH TOPHON MAacChl Ha OTBAJI€ COTJIACHO MPUHATON CXEeMe JIBU-
KEHUSI aBTOCAMOCBAJIOB;

3) Uit IPUHATHIX K pACCMOTPEHUIO BAPUAHTOB TPACCUPOBAHUS U CXEM JBUXKE-
Hue o gopmynam (3)-(10) onpenensitoTcss ¥ CpaBHUBAIOTCS CYMMAapHbIE TUCKOHTH-
pOBaHHbBIE 3aTpaThl Ha JU3EIbHOE TOIUIMBO; BAPUAHT C HAMMEHBIIMMU dTUMU 3aTpa-
TaMU BBIOMPAETCS B KAUECTBE PALIMOHATIBLHOTO.

Ilpumep onpedenenusn pauuoHanvHo20 peuwieHus. B paccMatpuBaeMoM MpH-
Mepe palMoOHAIbHOE PEIICHHE ONPEAESIOCh IO MPUBEICHHOMN BBILLIE METOAUKE MY-
TE€M CpaBHEHUS JABYX BapUAHTOB Pa3BUTHUA Tpacc: 0€3 TPAHCIOPTHOIO KOPHUAOpa U C
HUM (puc. 3).

PacueThl BBIMOJTHSIUCH ISl JBYXBAPYCHOTO OTBasia, opMUpyeMoro nepude-
pUIHBIM OTBaJIOOOpPA30BAHUEM, MPAMOYTOJbHOM (OpPMBI C pasmMepamMu B JJIMHY
L =1 xm, B mupuny — B = 3 kM. ['0710BbIe 00bEMBI BCKPBIIITHBIX OPOJ] ObUIH TTPUHS-
THI IOCTOSIHHBIME U PAaBHBIME 13 MIH. M° min 39 MUIH. T (CKaJIbHAsl BCKpHIIIa). BbI-
coTa SIPyCcoOB TOXE OblIa MPUHATA OJUHAKOBOW U paBHOU H = 20 M, yros oTkoca oT-
Basia oo = 30°, nMHa BBIE3AHBIX TPAHIIEN HA IEPBOM U BTOPOM sipycax — 250 M.

Jlist mepeMenieHusl BCKPBIIIHBIX MOPOJl ObLIM MPUHSATHI aBTOCaMOCBajibl be-
nA3-75145 ¢ rpy3onoabeMHOCThIO 120 T U cHapsKeHHOM Maccol (06e3 rpy3a) — 90 T.

HopMmpbl pacxoja 13ebHOro TOIIMBA JIJIsl TPYKEHOT0 aBTOCaMOcBaja omnpeie-
JSUTUCH MO rpadukam (puc. 2) B 3aBUCUMOCTH OT PACCTOSIHUS TPAHCTIOPTUPOBAHUS 11O
OTBaJly M BBICOTHI MOJbEMA Tpacchl. [ X0I0CcTOro XoAa aBrocamocBaia Mo TopH-
30HTAJIBHOMY YYacTKy HOpMa pacxoja TIpUHUMAJach IOCTOSHHOW M pPaBHOU
1,973 xr/xkm. Ilpu ABMIKEHHHM MOPOKHETO aBTOCAMOCBajia Ha CITYCK HOpMa pacxojia
JIM3EJIBHOTO TOIJIMBA TOXE NMPUHUMAIach MOCTOSIHHOM M paBHOM 1,460 xr/km [5].
Ilena Ha nu3eapHOE TOTUIMBO NpHHSATA TocTossHHON — 0,011628 rpH./T.
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Puc. 3. CpaBHHMBaeMble BapUaHThI pa3BUTHUS Tpacc: a) 0e3 TPAHCIIOPTHOT'O KOPUAOPA;
0) ¢ TpaHCHOPTHBIM KOPUIOPOM; | — IBUAKEHUE aBTOCAMOCBAJIa B IPYy30BOM
HaIpaBJIeHUH; 2 — ABMKEHHE aBTOCAMOCBAJIa B XOJIOCTOM HaNpaBlIeHUU

Ha ocHOBe MOArOTOBIEHHBIX TAKUM O0Pa3oM UCXOJHBIX JAaHHBIX OBLI BBIIOJI-
HEH pacyeT 3aTpaT Ha JAM3EJIbHOE TOIUIMBO 10 KaXI0My pacCu€THOMY I'OJly U COOTBET-
CTBYIOIIMX CYMMAapHBIX JTUCKOHTUPOBAHHBIX 3aTPAT ISl JBYX BapUaHTOB Pa3BUTHSA
Tpacc 0€3 TPaHCIOPTHOTO KOPUAOPA U ¢ HUM. Pe3ynbTaThl pacueToB MpEACTaBICHBI
Ha puc. 4.
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Puc. 4. I3MeHeHne cyMMapHbIX TUCKOHTUPOBAHHBIX 3aTPaT HA TU3EIbHOE TOTUIMBO
IIPU NIEPEMEILEHUH BCKPBIIIHBIX MOPOJI U IBM>)KEHUU aBTOCAMOCBaja B XOJIOCTOM
HaIpaBJIeHUH O OTBANY Uil IBYX BapHaHTOB pa3BUTHUs Tpacc: 1 — 6e3
TPAHCIIOPTHOTO KOPUAO0PA; 2 — C TPAHCIIOPTHBIM KOPUIOPOM

Kak BunHO U3 rpaduka, palMoHaIbHBIM SBISIETCS BApUAHT Pa3BUTHS Tpacc C
TPAHCHIOPTHBIM KOPHUAOPOM. Y3K€ C MEPBOTO rojia OTCHINKU OTBaJa MPU 3TOM Bapu-
aHTe TPACCUPOBAHUS MMEET MECTO 3HAUYUTEIHbHOE CHUYKEHUE CYMMAapHbIX TUCKOHTH-
POBAHHBIX 3aTpaT Ha JU3EJIbHOE TOILIHUBO (OT 65 % 10 68 %).

OueBuaHO, MapaMeTpbl OTBajia OyAyT BIUATH Ha (OPMHUPOBAHHME BapHAHTOB
TpaccUpoBaHMsI U HA0OOPOT. DTa B3aMMOCBS3b, HECOMHEHHO, JOJIKHA YUYUTHIBATHCS
IIPU COBEPILIEHCTBOBAHUM TEXHOJIOTMUYECKUX CXEM TOPHO-TPAHCHOPTHBIX PaboOT Ha
OTBaJIaXx.

JlJist ycTaHOBNIEHUSI YKa3aHHOW 3aBUCUMOCTHU ObLIO BBIMOJHEHO PEIICHHE 3a]1a-
YU ONpeJIeTICHUs] palliOHATIBLHOTO BapUaHTa TPACCUPOBAHUS JJIA MSATH BapUAHTOB CO-
OTHOIICHUH JJIMHBI K IIMPUHE OTBAJIA MPU MOCTOSTHHOM 3HAY€HUU TOJ0BBIX 00BEMOB
BCKpBIHBIX TIopoa — L/B =3/1 xm; L/B=1,5/2 xm; L/B =1/3 xm; L/B = 0,75/4 xwm;
L/B =0,6/5 xm (puc. 1). [lonyueHHble 3HaY€HUSI CYMMAapHBbIX TUCKOHTUPOBAHHBIX 3a-
TparT IpeICTaBICHBI HA PUC. S.

PacueThl cyMMapHbIX TUCKOHTHPOBAHHBIX 3aTpaT MPOU3BOAWIMCH JIMIIb JJIS
MEepBOro sipyca OTBajia MO TOW MPUYUHE, YTO MPU NMPUMEHEHUH TEXHOJIOIMYECKOU
CXEMbI C TPAaHCHOPTHBIM KOPUIOPOM MPOUCXOJUT COKpAIEHUE PACCTOSHUNA TpaHC-
MOPTUPOBAHUS BCKPBIIIHBIX IMOPOJI U MEPEMEILEHHUs aBTOCaMOCBajla B XOJIOCTOM Ha-
MPaBJICHUH JIJIS1 OTCHITKK UIMEHHO 3TOTO sipyca.

AHanuzupys pe3yJabTaThl pacyeToB, MPUBEJACHHbIE HA PUCYHKE 5, CIeIyeT OT-
METUTh, YTO C YBEJIMYECHHUEM IIMPUHBI OTBaJla MOHU3Y JUCKOHTUPOBAHHBIE 3aTPaThl
BHayajie YMEHBIIAIOTCA, a 3aTeM HaYMHAIOT NMOCTEeNneHHo pacTu. Hanbomnpiiee 3Have-
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HUE CyMMapHbl€ AUCKOHTHUPOBAHHBIE 3aTpPaThl HAa TU3EJIbHOE TOIUIMBO MPUHUMAIOT
IIpY BapHUaHTE COOTHOIICHUS IJIWHHBI K IIUpUHE oTBajia mo Huzy L/B = 3/1 km, a
HauMeHbIIue 3HaueHus — npu L/B = 1/3 kwm.
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Puc. 5. IzmeHeHnne cyMMapHbIX TUCKOHTHPOBAHHBIX 3aTPaT HA TU3EIbHOE TOTUIMBO
MIPU TIEPEMEIIIEHUH BCKPBIITHBIX MOPOJI U IBMYKEHUU aBTOCaMOCBaja B XOJIOCTOM
HaIpaBJICHUH 10 OTBATY JJIsl pa3IUYHBIX COOTHOIICHHUH ero nmapameTpoB: 1 — L/B =
3/1km;2—-L/B=0,6/5xm;3—-L/B=0,75/4xm; 4 —-L/B=1,5/2 xm; 5—-L/B=1/3 km
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Puc. 6. O6nacTh panmoHaILHOTO IPUMEHEHUS BApUAHTA PAa3BUTHSI TPACC
C TPAHCTIIOPTHBIM KOPUIOPOM
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Jlns ompenesnieHUs palMOHAIBHONW 00JacTH MPUMEHEHHUS TEXHOJOTHUYECKOM
CXEMBbI C TPAHCIIOPTHBIM KOPUIOPOM, ObLTa BBIMIOJHEHA TpaHchoOpMalus MOJTydeH-
HbIX rpadukoB (puc. 5) B rpaduk, MO3BOISIOMIMUN OMPEACTUTh COOTHOIIIEHUE JITTUHBI
Y IIUPUHBI OTBAJA, MPU KOTOPHIX 00ECIEUNBACTCS MUHUMAILHOE 3HAYECHUE CyMMap-
HBIX IUCKOHTUPOBAHHBIX 3aTpaT (puc. 6).

Kak BumHO U3 pucyHKa 6, panoHaibHas 0071acTh MPUMEHEHUsI MpeiaracMoin
TEXHOJIOTUYECKOW CXEMbI C TPAHCHOPTHBIM KOPHAOPOM 3a7aeTCsi COOTHOIICHHEM
JUTMHBI 1 upuHbl otBasia ot 0,33 1o 0,56.

Taxkum 006pa3om, Npu 3aJaHHBIX UCXOHBIX JAHHBIX JJIsI CHUXKECHHS TPAHCIIOPT-
HBIX 3aTpaT Ha TNEpeMEIlCHHEe TOPHOW MAaccChl MO OTBajly HEOOXOIMMO MPUMEHSTH
TPaCCUPOBAHUE C HCIIOJIb30BAaHUEM TPAHCIIOPTHOTO KOPUIOPA, MPU ITOM COOTHOIIIE-
HUE JUIMHBI U IIUPUHBI OTBAJIA IOJIKHO HaxXoauThess uatepaiie ot 0,33 o 0,56.

BoiBoabl. PazpaboTanHas MeTouKa pelieHus 3aauyi pallMOHAILHOTO TPACCH-
pOBaHUS MEPEeMEIICHUsI aBTOCAMOCBAJIOB 0 TOJaM B IPOEKTHBIX KOHTYpaxX OTBaja
JUISL TUTIOBOM TPaJUIIMOHHON CXeMbl (DOPMHUPOBAHMS IBYXBIPYCHOTO OTBaja C Mpe-
JIO’)KEHHBIM M3MEHEHHUEM TMO3BOJISIET CHU3UTh CYMMAapHbIC TUCKOHTUPOBAHHbBIC 3aTpa-
Thl Ha TU3€JbHOE TOTUIMBO Ha BEIUYUHY OT 65 % 1m0 68 %. HecomHeHHO, Takoe CHU-
KEHUE ATUX 3aTpaT MPUBEIET K CTOIb CYIIECTBEHHOMY CHHXEHHUIO U CYMMAapHBIX
JTMCKOHTUPOBAHHBIX TPAHCIIOPTHBIX 3aTpaT JJIsi TPY30BOTO M XOJOCTOrO HampaBJe-
HMI TBM)KECHHUS aBTOCAMOCBAJIOB.

Taxkum oOpazom, peai30BaHHBIA METOAMKON MOJIX0]I, COCTOSIINNA B TPACCHUPO-
BaHUM TIEPEMEICHU aBTOCAMOCBAJIOB Ha OTBajax Ha OCHOBe AuddepeHIIMpOBaH-
HBIX HOPM pacxXojia JAU3EJIBbHOIO0 TOIIMBA M HOBBIX TEXHOJIOTMYECKHX PEIICHUH IO
YIPABICHUIO MPOMEXKYTOUHBIMU KOHTYpPaMU OTBAJIOB, SIBJISIETCS JICMCTBEHHBIM CIIO-
coOOM COBEPILICHCTBOBAHUU TEXHOJOTUUECKUX CXEM TOPHO-TPAHCTIIOPTHHIX paboT.
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