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PaGouast mporpamma cocraBiena Ha ocHope ®I'OC BO mo crenuanbHOCTH 23.05.04
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JIucT akryanusanuu padoueil nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanusamnuu B 2021 - 2022
yueOHOM roy Ha 3acefaHuu Kageapsl JIOTUCTHKA M yIpaBlieHUE TPAHCIOPTHBIMU CUCTEMAMHU

IIporokonm ot 20 . Ne

3aB. kadenpoii C.H. iopHHJIOB

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqoopena st peanusanuu B 2022 - 2023
y4eOHOM roy Ha 3aceqanuu kadeapsl JIOrHCcTHKA U yIpaBJieHHE TPAHCIIOPTHBIMU CHCTEMAaMHU

[Iporokonm ot 20 . Ne

3aB. kadeapoii C.H. fopHHJIOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu Kadeapsl JIOrucTHKA U yIIpaBlIeHHE TPAHCIIOPTHBIMH CUCTEMaMHU

IIporokom or 20 . Ne
3aB. kadenpoit C.H. Kopuunos

PaGouas nporpamma nepecmoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2024 - 2025
yueOHOM Tojly Ha 3acefaHuu Kageapsl JIorucTuka u ynpaplieHUE TPAHCIIOPTHBIMEU CHCTEMaMHU

IIporokon ot 20 . Ne

3aB. kadenpoii C.H. KopHuiios

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanuszanuu B 2025 - 2026
yueOHOM TOJTy Ha 3acefaHuu Kadeapsl JlorucTuka u ympaBiieHHE TPAHCIIOPTHBIMHA CHCTEMaMHU

[Iporokom ot 20 . Ne

3aB. kadeapoii C.H. iopHI/IJIOB




1 Iles1u ocBOEHUSI T CHMILTHHBI (MOLYJIs1)

HenssMu ocBoeHMs] JTUCHUIIIUHBI (Monaynsi) «['eHepanbHBIM TUTaH W TPAHCHOPT
OPOMBIIUICHHBIX — MPEANpPUATUN»  SBISIOTCS:  (QOPMUPOBAaHHME  OOIIEKYIBTYPHBIX  H
po(heCCHOHANBLHBIX KOMIIETCHIIUK B 001aCTH MPOSKTUPOBAHUS MPOMBIIIICHHBIX MPEAPUATHIA
U OpraHu3allid Ha HUX pabOThl KEJIE3HOJOPOKHOTO W aBTOMOOWUIIBHOTO TPAHCIOPTA, IS
pelIeHNs KOHKPETHBIX MPOU3BOICTBEHHBIX 1 HAYYHO-TEXHHUUYECKUX TTPOOIIeM

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

JucummimHa ['eHepabHbIi IUIaH ¥ TPAHCIOPT IPOMBINUICHHBIX MPEANPUATHI BXOIAUT B
yacTh y4eOHOro IUIaHa (OPMHUPYEMYIO YyYacTHMKaMHM OOpa30BaTENIbHBIX OTHOLIEHUI
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  W3ydeHWs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

OO01uit Kypc *Kele3HbIX 10por

HauepraTenbHas reomeTpusi, UHXEHEPHas U KOMIIbIOTEpHAs Ipaduka

DKOHOMHKA

[Tytu coobmenus

OCHOBBI IPOEKTUPOBAHUS KEIE3HBIX JOPOT

Tara noe3nos

Y CTpoiCTBO U AKCILTyaTalUsl aBTOMOOUIIBHOTO MOJBUKHOIO COCTaBa

HeTgroBelii moaBUXHOI cOCTaB

Jlorucruka

Opranu3zanys nepeBo30K Ha MPOMBILIUIEHHOM TPAHCIIOPTE

VYnpasieHue rpy30Boil 1 KoMMepuecKoil paboToii

Kene3HoqopoKHBIE CTAaHIIUU U Y3JIbI

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYeHHbIE NMPU M3YyYeHUU JaHHOM IUCIMIIIMHBI OynyT
HEOOXOIUMBI 17151 U3Y4YEHUSI AUCIUILIINH/TIPAKTUK:

BrinonHenue u 3amura BoITYCKHON KBaTU(UKAMOHHON paboThI

IToaroroska k caade U cada rocy1apCTBEHHOIO HK3aMeHa

IIponsBoacTBEHHAs - IPEATUIIIIOMHAs IPAKTUKA

3 Komnerenuun odyuaromuierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS
AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s
B pesynbTare ocBoeHMs AUCUHMILIMHBI (Moayinsi) «l'eHepalbHBIA IUIAaH M TPAHCHOPT
IPOMBIIUIEHHBIX  MPEeNNpHUsATHI»  oOywarouiuiicss  JokeH — 00Jajarh  CeIyHOIIUMU
KOMIETEHIMSIMU:
Kon naaukaropa WNHaukaTop TOCTUKEHUS KOMIIETEHIIUU

[1K-1 CriocoOHOCTh K BBIMIOJHEHUIO KOMILIEKCA YCIYr MO TPAHCIOPTHOMY OOCTYKMBAHHUIO
TPy300TIPABUTENIEH U TPYy30MOJIyyaTelaed IpyU IEepPeBO3KaX TIPy30B, B TOM UHCIIE
CKOPOMOPTAIIUXCA, HA OCHOBC NPUHIOMUIIOB JIOTUCTUKHU C YUHETOM 3(1)(1)GKTI/IBHOF0 BSaHMOJIeﬁCTBPIH
MarvcTpajJbHOrO M IMPOMBIIUIEHHOTO TPAHCIIOPTAa, a TAKXKE PAlMOHAIBHOIO B3aUMOIEHCTBUS
BUJIOB TPAHCHOPTA, COCTABJIAIOIINX €AMHYIO TPAHCIIOPTHVIO CUCTEMY

K-1.1 Opranusyer rpy30ByI0 U KOMMEPUYECKYIO pa0OOTHI MpU MEPEBO3KE TPY30B
pPa3IMYHBIMHU BHJIAMH TPAHCTIOPTA
IK-1.2 OneHuBaeT KayecTBO OOCITY)KMBAaHUS KJIMEHTOB IKEJIE3HOJOPOKHOTO

TPAaHCIOPTa,  HAJEKHOCTh  TEXHHYECKUX  CPEIACTB  obecreueHus
0€30MacCHOCTH Ha KeJIE3HOJOPOKHOM TPAHCIIOPTE

IK-1.3 BoisiBiisieT KOHKpETHbIE TYTH TIOBBIIEHUS KAadyecTBAa TPaHCHOPTHOIO
00CITy’KMBaHUS TPY30BJIAJENbILIEB, PAa3BUTHS HHPPACTPYKTYpbl TOBAPHOTO
PBIHKA M KaHAJIOB pacIpeiesICHHUs




[IK-6 CrocoOGHOCTh K HPOSKTHPOBAHUIO IKEIE3HOJOPOKHBIX JHHUHM, CTAHIMHA M Y3JI0B, K
pa3paboTke U MOTPeOHON KOPPEKTHUPOBKE HOPMATUBHOW TEXHOJOTMYECKOW JOKYMEHTALIMH C
Y4ETOM TEXHUYECKOTO OCHAIICHUS U MEPCHEKTUBHOTO Pa3BUTH OOBEKTOB YKEJIE3HOJOPOKHOM

nHGPACTPYKTYDEL

[1K-6.1 [IpoekTupyer  1iaH, TONEPEYHBIW HW  TPOAOJBHBIN  Tpodum
KEJIC3HOJOPOIKHOTO IYTH

[1K-6.2 PazpabaTbiBaeT TEXHOJIOTHYECKUE IPOLECCH pabOTHI KEIE3HOMA0POKHBIX
CTaHIINH

[1K-6.3 Pa3pabaTbiBaeT MpOEKTHl PEKOHCTPYKIMH M CTPOUTEIHCTBA Pa3AesbHBIX

IIYHKTOB, 3JIEMEHTOB TPAaHCIOPTHOW HH(pacTpykTypsl. PazpabaTsiBaeT u
COCTABJISICT CXEMBI XKEJIE3HOLOPOKHBIX U TPAHCIIOPTHBIX Y3J10B




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO01mas TpyI0eMKOCTh TUCHHUTUINHBI COCTABIISET 3 3aueTHBIX equHul] 108 akan. yacoB, B TOM UucIe:
— KOHTaKTHas padoTa — 86,8 aka. 4acos:

— aynuTopHas — 85 akaj. 4acos;
— BHeayauTopHas — 1,8 akaj. yacoB
— caMoCTOsITeNbHAs paboTa — 21,2 akaj. 4yacos;

®dopma aTTecTalyy - 3a4ET C OIEHKOMN

AynutopHas s s
. KOHTaKTHast paboTa E 5 DopMma TeKyILEro
=
B aKaJl. yacax 3] Bn KOHTPOJISI
Pasnen/ Tema 3 (B axaj. uacax) E 2 A . p Kon
g 3 © | camocrosTenpHON yCIEeBaeMOCTH H
JTACIUTUTAHBI 5 £ = . | KoMImereHIUH
@) g £ paboThI POMEXXYTOYHOH
nmab. | mpakT. | 3 &
Tlex. Z'Q aTTeCcTaluu
3aH. 3aH. | O &
1. OcHOBBI  IPOEKTUPOBAHUS
reHepaJbHOrO IUIAHA U TPAaHCIopTa
MPOMBIIIICHHBIX TPEANPUATHI
CamocrosTenpHOe
n3ydeHue yaeOHon
1.1 OcHOBHBIE TIOHSATHUS U e ¥
MPUHIUIBL  TIPOSKTHPOBAHHS JIATCPATYPEL,
FfI:)He aJILHOI‘Op b T1aHa npopadorka VYceTHBIN ompoc TK-1.3,
P 4 4/11 1,6 JIEKIIUOHHOI'O P I1K-6.1,
IIPOMBIIITIEHHOTO (cobGecenoBanue)
TIPEATPUSITHS Meronst Marephana, IIK-6.2,
pe . KOHCIICKTHPOBaHHE T1K-6.3
PafOHHO# MTAHUPOBKH
JIOIIOJIHUTEIILHOTO
Marepuana
9
CamocrosTenpHOE
u3ydyeHue yueOHoi
JIMTEPATYPHI,
1.2 BepruxanbHas npopaboTKa . [K-1.3,
YcTHbli onpoc
IJTAHUPOBKA " 4 6/11 1,6 JIEKIIHOHHOT'O TIK-6.2,
. (cobecenoBanue)
0JIar0yCTpOMCTBO Mmarepuaia, I1K-6.3
KOHCIIEKTUPOBAaHUE
JOTIOJTHATEITLHOTO
Mmarepuana
Uroro no pazneny 8 1021 13,2

2. T'eHepalibHBIHA TUIAH U TPAHCTIOPT

MIPOMBIIUICHHOTO MIPCATIPUATUS




CamocrosTenpHOe
n3ydeHue yueOHoH

JUTEPATYPHI, IK-1.1,
N IK-1.2,
. npopaboria YcTHBIH onpoc
2.1 BHeurHuii TpaHCIoOpT 3 5/11 1,6 JIEKIIHOHHOT'O (cobecesioBantic) TIK-1.3,
MaTepuara, T1K-6.2,
KOHCIIEKTUPOBaHUE I1K-6.3
JOTIOJIHUTENTHHOTO
Mmarepuana
CamocrosTenbHOE
H3yueHHe yuyeOHOU
JUTEPATYPBI, [K-1.1,
. opaboTKa . I1K-1.2,
2.2 BHyTpeHHHIl TpaHCHOPT 3 S 16 nHeII)< LIII)/I OHHTcI:ro YcTHBI onpoc K-1.3
MIPEIIPHUITUS MaTepHana, (cobecemoBanue) TK-6.2.
KOHCIICKTHPOBaHUE I1K-6.3
JIOTIOJTHUTEITHHOTO
Marepuana
CamocrosTenpHOe
u3ydeHue yueOHon
JIUTEPATYPEI,
2.3  TenepanpHbi  IUIaH npopaboTKa Y eTHBIH OIDOC [K-1.3,
MIPEANPHUITHI JalIbHER 2 2 1,6 JIEKIIHOHHOI'O (cobece OBaI})I e) TIK-6.2,
MEPCIECKTUBBI Mmarepuaia, o T1IK-6.3
KOHCIIEKTHPOBAHNE
JIOTIOJTHUTEITLHOTO
Marepuana
Hroro no pazaeny 8 122U | 48
3. I'eHepasIbHBIN TUIAH M TPAHCIIOPT
MPEANPHUSITHI Pa3ITHYHbIX
0Tpacyeil MPOMBIIIIIEHHOCTH
1,6
CamocTosiTenbHOe
H3yuYeHHEe y4eOHOU
3.1 TeHepaspHBI IUIAH U J;H?p;ggf;;’ YcrHbIi onpoc MK-1.3,
TPAHCHOPT 3aBOJIOB YEPHOMU 10 16/101 He?( Il)d OHHOTO (cobecenoBanue), TK-6.2,
METaJUTyprUu H TECTHPOBaHKE T1K-6.3
Marepuana,
MOATOTOBKA K
TECTUPOBAHUIO
1,6
CamocTosiTensHOe
n3yudeHue y4eOHon
JIMTEPATyPHI,
3.2 TeHepanpHBIH IUIAH U rpopaboTKa Y eTHBIH OIDOC TK-1.3,
TPAHCHOPT HA  OTKPBITHIX 8 13/8U JIEKIIUOHHOTO (cobece OBaﬁ e) I1K-6.2,
TOPHBIX pa3paboTKax MaTepuana, A T1K-6.3
KOHCTIEKTHPOBAHNE
JOTIOJTHATEITLHOTO
Marepuana
Uroro no pazaeny 18 29/18U | 3,2
Uroro 3a cemectp 34 51221 | 11,2 320
HTtoro mo auciuIinHe 34 51221 | 21,2 3a4eT C OILEHKOM




5 Oopa3oBartejibHbIE TEXHOJIOTHH

Jlyis peanu3anuu MpeayCMOTPEHHBIX BHJIOB Y4eOHOUW pabOThl B KauecTBE 00pa30BaTEIbHBIX
TEXHOJIOTUI UCIIONB3YIOTCS TPAJAUIIMOHHAS, HHTEPAKTUBHBIC U HH()OPMAITHOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH.

[lepenaua HEOOXOAMMBIX TEOPETHUECKUX 3HAHUH U (OPMHUPOBAHUE OCHOBHBIX MTPEICTABICHUI
no Kypcy «[eHepanpHBId IJIaH W TPAHCIOPT MPOMBIIUICHHBIX MPEANPUITAN» TMPOUCXOAUT C
UCTIOJIb30BaHUEM MYJIBTUMEIUUHOTO 00OPYIOBaHUSI.

Y4eOHbIii MaTepral MPErnoJHOCUTCS JIEKIIMOHHBIM METOJIOM, a 3aTeM MpopadaThiBaeTCs Ha
71a00paTOPHBIX U MPAKTHYECKUX 3aHATHSIX.

B yuebHOM mpornecce AucHMIUIUHBI «[ €HEpaNbHBIA IUIAH U TPAHCHOPT MPOMBIIIICHHBIX
NPEANPUATHIT» C LETbI0 (OPMHUPOBAHUS U PAa3BUTHS NMPO(HECCHOHAIBHBIX HABBIKOB OOYYArOIIUXCS
UCTIOJIB3YIOTCSI KOMITBIOTEPHBIC CHMYIISIIIMK, BBIMIOJIHCHUE 33/1a4 U YIPAKHEHUH MO TPOSKTUPOBAHUIO
NPOMBIIUICHHBIX TPEANPUATHA W OpraHu3aldd Ha HUX Pa0OThI  KEIE3HOJOPOKHOTO H
ABTOMOOMJIBHOT'O TPAHCTIOPTA.

CamocrosTenbHas padoTa CTUMYJIUPYET CTYICHTOB B MPOIECCE MOATOTOBKE K MPAKTUYCCKUM
3aHSITHSIM, TIPY PEIICHUH 33134 U YIIPAKHEHUH, TTPH TIOJITOTOBKE K UTOTOBOW aTTECTAITUH.

6 YueOHO-MeTOAUUECKOE 00eciedeHe CAMOCTOSITeJIbHOI PadoThl 00yYaOIIMXCs
[TpexncraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTecCTAlMI
[IpencraBieHbl B IPHIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Jleun, JI. FO. OcHOBBI yrpaBieHHs EPEBO30YHBIMHU Mpolieccamu © yueOHoe nocodue / [,
10. JleBun. — Mocksa : UTHOPA-M, 2020. — 264 c. — (Bsicmiee obpa3oBanue: bakanaBpuar). —
ISBN 978-5-16-102200-9. — URL: https://znanium.com/read?id=344520 (mata oOparieHus:
11.06.2020). — TeKcT : 37eKTPOHHBIIA.

2. TpancnopTHble MalMHBI U 00OpynoBaHMe IaxT ¥ pyAHUKOB [Tekct]. BacumpeB K.A.
Hukonaer A.K. CazonoB K.I'.: [Dnexrponnsrii pecypc]. — CI16: Jlanb, 2012. — 544 ¢. - (YueOHUKHN 1151
By30B. CrnenmanbHasi snuteparypa). - Pexxum. mocryma: https://e.lanbook.com/reader/book/2770/ ,
aNeKTpoHHas onbmoTeyHas cucrema «Jlanbpy. - 3ari. ¢ skpana. - ISBN 978-5-8114-1245-7.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. UudpacTpykTypa TpaHCHOPTHBIX cucteM | yueOHoe mocobue / [C. H. Kopuunos, A. H.
Paxmanrynos, H. A. Ocunnes u ap.] ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 351eKTpoH. ONT. JUCK
(CD-ROM). - 3aru. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2878.pdf&show=dcatalogues/1/1134087/
2878.pdf&view=true (mara obOpamenus: 14.05.2020). - MakpooObekT. - TekcT : 3JIeKTPOHHBIH. -
Ceenenus noctynHbl Takke Ha CD-ROM.

2. Kynaukun, H. W. TexHonoruss ¥ opraHuszanus MEpPeBO30OK, YIPaBIEHHE TPAHCIIOPTHBIM
npoueccoM. Yacte 1: yueOnoe nocodue / H. 1. Kynaukun. - Mocksa: MITABT, 2008 - 80 c. - TexkcT:
anektponneidi. - URL: https://new.znanium.com/catalog/product/404254 (nata oOpaineHus:
02.05.2020)

B) MeToanyeckne yKazaHus:

JlykesinoB B.A., ITeitaneBa O.A., HoBuko A.C. Opranusaiius BHyTPHU3aBOJICKHX IEPEBO30K
[TekcT]: METOAMUYECKHE YKa3aHHUsS K KypCOBOMY IPOEKTHPOBAHMIO MO JUCHUILIMHE «[ eHepanbHbIN
IUIAH W OpraHu3auus >KEIE3HOAOPOXKHBIX IIEPEBO30K IPOMBIIUICHHBIX MPEOIPUATHN». —
Marnutoropck: U3a-so Maruutoropek. roc. Texs. ya-raum [.11. Hocosa, 2015. —31 c.


https://znanium.com/read?id=344520
https://e.lanbook.com/reader/book/2770/
https://magtu.informsystema.ru/uploader/fileUpload?name=2878.pdf&show=dcatalogues/1/1134087/2878.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2878.pdf&show=dcatalogues/1/1134087/2878.pdf&view=true
https://new.znanium.com/catalog/product/404254

r) [IporpammHoe obecnneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o6ecneuenmne

Haumenosanue I1O Ne norosopa CpoOK JIeCTBUS JTUIEH3UU
MS Windows 7
Professional (st N-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
FAR Manager cB00OIHO pacnpocTpansemoe [10 OecCpovYHO
MS Off.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip cB000HO pacnpoctpansiemoe 110 0OeccpoyuHO
Adobe Flash
Professional CS 5 K-113-11 ot 11.04.2011 0eccpouHo
Academic Edition
MS Oﬁ.lce 2003 Ne 135 o1 17.09.2007 OeccpovHO
Professional

Ipodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAMOHHDBIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca CchlIKa
Hanponanbhass ~ MHGOPMAIHOHHO-aHATUTHYIECKAS
cucteMma —  Poccmiickuii  mHumekc — Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposanus (PUHIL)

DOnekTpoHHas 0a3a MepUOAMYECKUX u3AaHuii East

View Information Services, OO0 «MBUC»

[TouckoBast cucrema Axagemus Google (Google

Scholar)

WNudopmannonnas cucrema - EqnHoe okHO aocTymna

K HH()OPMAITMOHHEIM pecypcaM

OnekTponHbie pecypcebl onbmuoreku MI'TY um. I'M.|URL:

Hocosa http://magtu.ru:8085/marcweb2/Default.asp
9 MaTepuaJIbHO-TeXHHYeCKOe 00ecnedeHue TUCIIUMNIHHBI (MOTYJIs1)

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

MarepuaabHO-TEXHHUECKOE 0OecreueHUe AUCHUIUINHBI BKITIOUAET:

Tun u Ha3Banue ayautopun OcHalleHUe ayAUTOPUH

VY4yeOHble ayAUTOPUU Ui TMPOBEACHUS 3aHATUH JIEKIMOHHOTO THNa - MynbTUMEeAUNHHBIE
CpEICTBA XpaHEHUs, Iepeiaull U MPeA0CTaBICHNUS HHPOPMATUN

VY4eOHble ayUTOPUU Ul IPOBEACHUS MPAKTUYECKUX U CEMUHAPCKUX 3aHATUH, TPYNIOBBIX U
WHJIUBHIYAIbHBIX KOHCYJIBTAlMM, TEKYIIEr0 KOHTPOJIsS M IPOMEXKYTOYHOW AaTTECTallMM -
MynbsTUMeEAUIHBIE CPEICTBA XPaHEHUS, TIepeauu U MpeICTaBIeHUs HHPOPMaLUU

[Tomemienust g caMocTosATeNbHON paboThl oOydaromuxcs - [lepcoHanbHble KOMIBIOTEPHI C
nakerom MS  Office, Beixomom B UHTEepHeT ® ¢ JOCTyIOM B  JJIEKTPOHHYIO
nH()OPMaAITMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

[Tomerenus Ui XpaHeHUs U MPO(UITAKTUYECKOTO 00CTyKUBaHUS y4eOHOT0 000pYAOBaHUS -
Cremnaxu 1 XpaHEHUS Y4eOHO-METOJMYECKOW JOKYMEHTallMHM, y4eOHOro oOopynoBaHUS U
yueOHO-HaTJISTHBIX TOCOOU



IIpunoxkenue 1 YueOHO-MeTOoAMYeCKOe 00ecTiedeHNe CAMOCTONATEILHOI padoThl 00y4aloImIuXcs

[lo nucuurmunHe «l'eHMIaH TPOMBINUICHHBIX MPEANPHUATHNRY» MpeoycCMOTpeHa ayAuTOopHas U
BHEAyAUTOPHAsI CAMOCTOSTENbHAS pab0oTa 00y4atoLIHXCsl.

AynmutopHasi caMoOCTOsITElIbHAs pabdoTa CTYIEHTOB Ha 3aHATUAX OCYIIECTBISETCA IOJX KOHTPOJIEM
NpenojaBaTens B BUAE PELUICHUS 3a/1a4 U BHIMOJIHEHHS YIIPAXKHEHUH, KOTOPBIE ONpeAessieT NpenojaBaTeb s
CTY/CHTA.

BreaynuropHas camocTosiTenbpHas paboTa 00ydaromuxcs OCYIECTBIAETCS B BUE U3yUESHUS JINTEPATYPHI
10 COOTBETCTBYIOILEMY pa3fiesly ¢ MPOpPabOTKON MaTeprana; BEIIIOJHEHUE KOHTPOIbHOM padOTHl.

MeToanyeckue yKa3aHHs 110 BBIMOJTHEHUIO KOHTPOJIBHON padoThl Ha TeMy «[ eHIIaH MeTaTypru4ecKoro
OPEANPHUITU IPEACTaBICHBI HIXKE.

FEHMNAH METAINYPIMYECKOIO NPEAMNPUATUA

Llenb meToguyeckoit paspaboTku — COpUEHTMpOBaTb CTydeHTa B HayanbHOM CTaguu  BbINOMHEHUs
pacyeTHO-rpachM4yeckon UnuM BbINYCKHOW KBanuukaumoHHon paboTel Mpu paspaboTke reHnnaHa npoMbILLIIEHHOTO
npeanpusiTUs (B YaCTHOCTM, MeTasfypruyeckoro), T.e. B COOTBETCTBUM C 3a4aHHbIMU B MPOEKTHOM 3aaHUM COPTaMEHTOM,
06beMoM, TEXHOTOTMEN BbIMyCKaeMOn NPpoayKLUUKM, a Takke CTPYKTYPOWA LIEXOB NMOMOYb YCTaHOBUTL NeEpeYeHb, Nporpammy v
COCTaB MPOKaTHbIX, CTanennaBunbHbIX, JOMEHHOTO U BCMOMOraTesibHbIX LeXOB, ONpeaenuTb MOLLHOCTb FPy30MOTOKOB,
BbIGpaTh BMA TpaHCcropTa 1 onpeaenuTs pasmMep 3anacos.

PekomeHayeTcs crniegytoLlas nocrefoBaTeribHOCTb BbINOMHeHUst paboTbl:

1. PaccuutaTtb COCTaB U NPOM3BOANTENBHOCTb OCHOBHbIX U BCMOMOraTeNbHbIX LIEXOB.

2. OnpepenuTb COCTaB W KOIMYECTBO arperaToB B Liexax.

3. PaccunTaTb rpy30noTOKM OCHOBHBIX M BCMIOMOraTerbHbIX LexoB. BeibpaTh BUA TpaHcnopTa U CTPYKTYPY NOABUXHOMO
cocTaBa Ansl Pas3fyHbIX FPy30MNOTOKOB.

4. OcywectBuTb BbIGOP MOABMXKHOTO COCTaBa W OMpedeNnuTb ero KONMMYECcTBO ANsi nepepaboTku pacyeTHoro
rpy3onoToka.

5. OnpenenuTs oNTUMarnbHbIA pa3Mep Nogad no oTaesNbHbLIM BUAaM rpysa.

1. PACYHET COCTABA M NPON3BOAUTENIbHOCTU OCHOBHbIX 1 BCMMOMOIATEJIbHbIX LLEXOB

B cooTBeTCTBUM C 3a4aHHLIM COPTaMEHTOM OMnpeaenseTcs NPOoKaTHLIN LeX, BbINyCKaloWmMn aHHyto npoaykumio. Ons
KaXK[4oro NpoKaTHOro Liexa Unu ctaHa HaxoauTcs rofosasi Tunosasi Npou3BoanTENbHOCTL. Micxoasa 13 3agaHHon CyMMapHon
Npou3BOANTENBHOCTU 3aBOAA MO NPOKaTy M TUMOBOW MPOW3BOAMTENLHOCTW KaXZoro M3 NpokKaTHbIX LEexoB, nepebopom
BapuaHTOB paccynTaTb KONMMYECTBO NPOKATHbIX LIEXOB Kaxaoro HaumeHoBaHus. Obwas pacyeTHasi Npou3BOAUTENBHOCTb
BCEro NpeanpusaTis MOXET OTKIOHATLCSA OT 3agaHHoW He bonee, Yem Ha 0,3 MInH. T B GONbLLYIO UM MEHbLLYO CTOPOHY.

Ha ocHOBaHWMM MPOLIEHTHOrO COOTHOLUEHUS Mexay cnocobamu npou3sBoAacTBa cTanu (CM. 3adaHue) U BbIMYCKOM
NPOKaTHOro copTaMmeHTa HeobxoAMMO 3aKpenuTb rPYMMbl MPOKATHBLIX LLIEXOB 3a CTanennaBuibHbIMU Liexamu.

[lanee cTpouTcA cxema TexHONMOrMYECKMX B3aUMOCBA3EN ANA KaOoW rpynnbl MPOKaTHbIX LEXOB UM BCEro
MeTannypruyeckoro 3asoja B LIENOM C YKasaHWeM Ha NMUHUAX PacXOAHbIX KOapdULMeHTOoB. MepBUYHBIMU NPU NOCTPOEHNUM
cxeMbl ByayT NpokaTHbIe Lexa, ocTanbHble Lexa onpeaensoTcs ua Tabnuy, rpy3onoTokoB no npubbiTuio. TexHomnornyeckme
B3aMMOCBA3M MeTannyprmyeckoro NpeanpusaTia NomnHOro umkna B obliem Buae npeacraBneHbl Ha pucyHke 1.1. Ha cxeme
HeobXoAMMO MOKa3biBaTb TOMbKO OCHOBHbIE Liexa 3aBoda, K KOTOPbIM OTHOCATCH MpOKaTHble, CTanennaBuibHbIE,
KOKCOAOMEHHbIN, arnodgabpuka.

PykoBoacTBysicb pa3paboTaHHOM CXeMOW paccynTaTb NPOM3BOANTENBHOCTL LIEXOB 3aBOAa.

2. PACYET COCTABA LIEXOB METAJUTYPTMYECKOIO 3ABOOA

MNocTtpous CXeMy rpy3onoToKkoB, onpeaendtoT pac4HeTHYO Npon3BOoANTENIbHOCTb LIEX0B 3aBO4a, BKIMIOYEHHbIX B CXeMy.
Honas oo cmanennasunbHbIX Uexoes, Heobxoaumo paccynTaTb YNCNO arperaTtoB B KaXXA0OM U3 HUX MO cbopmyne:

_ Qcp ) tn

= 2.1)
Cc ’ .
1440-g-T
roe Qf — pacueTHas rogoBasi NPoOM3BOAMTENBHOCTL CTanennaBunbHOro  LUexa, T;
tn — NPOJOIMKUTENBHOCTb NIaBKu, MUH.;
g — eMKoCTb KOHBEPTOPA, 3NEKTPUHECKOW UM MapTEHOBCKON Neyn, T;
T — uncno pabounx gHen B rogy. [ins KOHBEPTOPOB NPUHMMAETCA paBHbIM 365 (NpK HanMyMu pesepBHOro

KOHBepTOpa), ANa MapTeHoBCckux neven — 320, Ansa anektponeden — 320 + 340 gHen.

CnepnyeT cTpemMuTbCs, YTOBLI 1, GbINO GrvKe K LIenomy Yncry 1, MPY OKPYIMeHnn B BOrbLyI0 CTOPOHY, MOMy4anoch
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He meHee aByx (ans KKL| MoxHO npuHMMaTtb oavH pabounii KoHBepTop) neven. [lanee paccumtbiBaeTcs hakTnyeckoe
KONMMYeCTBO BhINMaBMAsSEMON CTanu, Ha kotopoe noabupatorcs YHPC. Uanuiwku ctanu, nocne pasnuekv B U3NOXHULbI UK
Ha MHJ13, oTnpaBnstoTCca Ha BHELLHIOW CeTb.

Ha meTannypruyeckux 3aBogax NpuMEHSIIOT MapmeHo8cKuUe rnevn eMKocTblo: manblie — oT 200 go 500 T n 6onblue —
500 + 1000 T. B HacTosiee BpeMs B Poccun npekpaLLeHo CTpoMTENbCTBO MapTEHOBCKUX NeYer, N03TOMY pacyeTbl MoryT
ObITb MCNOMb30BaHbl A1 PEKOHCTPYKLUMM U MOAEPHU3aLUM MapTEHOBCKMX LIEXOB CYLLECTBYOLLMNX 3aBOA0B. Bpemsi nnasku B
MapTeHax 3aBMCUT OT EMKOCTM neyu, cnocoba 3aBarnku (KUOKUM Unn TBEPAbIM YyryHOM) U npuMeHeHns kucnopoga. O6bI4HO
OHO 118 MarnbIX NeYel C Xuakon 3aBankow coctaenseT 7 = 94 (5 + 7 4 npu kucnopoge) n ansa donbwmx — 9,5 + 124 (7 < 9
4 npw kncnopoge). Teepaas 3aBanka yBenuunmBaeT CPOK NnaBneHns Ha 1 = 3 4 B 3aBUCUMOCTM OT EMKOCTU MeYn.

KoHeepmopHbIii cnocob nonyyeHms ctann SBnsSeTcs caMblM pacnpocTpaHeHHbIM B MUPOBOW NpakTuke, 6narogaps
fonbLuen NPoM3BOANTENBHOCTU MO CPABHEHUIO C ApYyrMMKn cnocobammn. EMKOCTb COBpEMEHHbIX KUCMOPOL4HO-KOHBEPTOPHbIX
neyen coctaBnsieT 100 + 400 1. Pabouuni umkn ogHon nnaBku (3arpyska, NPoAyBKa, CNUB CTanu v LWaka v gp.) coctaBnset
40 + 65 MuH. TunoBble NPOEeKTLI LIeXOB AAaHHOro Tuna npegycMaTpuBaloT Hanuudme B kaxaom KKLE oByx — Tpex koHBepTopos,
13 HUX OOUH — pe3epBHbIn. [103TOMyY, Nocne pacyeTa Yncna arperaTtoB NpU KOHBEPTOPHOM crnocobe Heobxoanmo o6aBUTb
pe3epBHble. Hanprumep: npu pacyeTHbIX ABYX KOHBEPTOPax — MPUHUMAIOTCS TPU, MPU pacyeTHbIX TpeX — NATh (ABa uexa, B
oAHOM 2 pabouux 1 1 pesepBHbIN, B ApyroM 1 pabouunin u 1 pesepBHbIN KOHBEPTOP).

AnekmpocmanennasusnbHbIl cNocob NPUMEHSETCA ANA BbINMaBKKU, Kak NPaBuUo, BbICOKOKAYECTBEHHOIO MeTanna.
EmkocTb anektponeyer coctaBnseT oT 80 go 300 T. Bpemsa nnaBku 3aBUCUT OT HEOOXOAMMOro KayecTBa BbiMMaBnseMon
cTanu, eMKoCTu arperarta u coctaengaet oT 3,5 + 4 4 go 10 4. OnekTpocTanennaBunbHble NeYn paboTaloT, Kak NpaBumo, Ha
TBEpAOW 3aBarke LWnXTbl, NO3TOMY MUKCEPHOE OTAENEHUE B 9TUX LileXaX OTCYyTCTBYET.

MoacunTas hakTMYECKYO MPON3BOAUTENBHOCTD KaXO0ro CTanennaBuibHOro Liexa, onpeaensitoT pacyeTHY rogoByHo
Nnpou3BoanNTENBHOCTL OOMEHHO20 Uexa:

P = Qi Ky + Qe K, + Q- ks, 2.2)

™ ™ ™
roe Qo{co{c...'QS,,n.."QM..._ dakTnyeckas Npon3BOANTENBHOCTb COOTBETCTBYHKLLEro ctanennaBuibHONo Lexa;

k .k, k3 — pacxogHble KO3ULMEHTbLI MO YyTyHY NpuW pasHbIX Cnocobax NonyyeHns cTanm.

3atem paccyMTbIBaETCA KONIMYECTBO JOMEHHbIX NeYen B JOMeHHOM uexe:

P
oy
n, = —V~T ) (2.3)

roe ng— pacyeTHas rogosasi NOTpeGHOCTb B NepeaesibHOM U NIUTENHOM YyryHe, T;
¥ — KoathPULIMEHT NonesHoro obbema neyu, m%/T, coctasnsiet 0,4 = 0,6;

T — konuuecteo pabouunx aHer B rogy. B cpeaHem coctaensieT 357 gHen;
V — HoMUHarbHBIN NOSE3HbIN 06beM JOMEHHOI neyn, v,

[Mony4yeHHoe 4Mcro okpyrnseTcs B Gonbluyio CTOpPOHy. KonnyecTtBo nedven AOmkHO ObiTb He MeHee AByX. 3atem
Heo6XxoaMMo onpeaennTb (PaKTUYECKY0 NPOM3BOANTENBHOCTL JOMEHHOrO Lexa (npeobpasosas cdopmyny (2.3)). Manuwkm
YyryHa oTrnpaBnsAloTCa Ha PasnMBOYHYIO MaLUMHY U Aanee Ha BHELLHIO CeTb.

KonuuyectBo pa3nmMBoYHbIX MaLLUMH ONpeaenseTcs ns ycroBus CyTOYHON NMPOM3BOANTENBHOCTY PasnMBOYHOW MaLUVHbI
— 1500 = 2000 T yywwkosoro 4vyryHa (0,7 = 0,9 mnH.T B roa) n konuyectea paboymx aHen B rogy - 355.

Yucno arnoneHT Ha azsioMepayuoHHOU ¢habpuke onpefenseTcs U3 BblPaXeHUs:

& 8000-C-F’ '
roe Q,f — pacyeTHasi Npou3BOANTENBHOCTL arnodabpuku,
Qf = QZ)LI 'k4 + Q/?;(u 'k5 + Qg)cnu 'ks + QI\%I)LI 'k7: (2.5)

roe QZIbLI’ QI?(LI’ Qg)cnu’ Q,\‘f,)u — (paKTUYeCKast IPON3BOANTENLHOCTb LIEXOB;
k,,Ks,Kg, K, — pacxopHble koatduUMEHTbI MO arnoMepaTy CoOTBETCTBYIOLLMX LIEXOB;

8000 — konunuecTBO Yacos paBoTb ArMONEHTbI B rOf;
F — nnowaab cnekanns arnonentsl, Mm%
C — cbem arnomepata ¢ 1 M? Nnowaam crekaHusi armoneHTbl B Yac, /M2, Haxoautes B npeaenax 1,7 = 2,0 T/M2.

Heobxoaumo cTpeMnTeea, 4Tobbl 11, BbINo Kak MOXHO Brvke K LIeNoMy YUCHy U He MeHee [ByX. 3TO 06 bsACHSAeTCS

TeM, 4YTO NpPoM3BOAUTESIbHOCTb arnod)a6pMKV| OOIMKHa ObiTb He Bbllle I'IOTpe6HOCTI/1 3aBoja. ArnomepaT He noanexuT
[onroMmy XpaHeHUo 1 nepeBo3Ke Ha oonbLune paccToAHUA. Hy)KHO OTMETUTb, YTO Haln4ymne arnod3a6pvn<v| B COCTaBe
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MeTannypruieckoro 3aBofa MO3BOMSET MCMNOMb30oBaTb OTXOAbl APYrMX NPOU3BOACTB: KOJSIOLUHWKOBOW MbINN, OKanwHbI,
KOKCUKa, KOTOpble MCNONb3YIOT B NpoLecce npomn3soacTea arnomMmepara.

Konunyectso 6aTapel7| KOKCOXUMU4YeCKO020 uyexa onpenenaetcd

Q7 -t,
6 = 24.072.p-V_-n-T’

(2.6)

roe QP — pacyeTHas nponaBoAUTENLHOCTL Liexa, T;
0,72 — koachuLMeHT BbIxoaa Kokca Ha 1 T CyXoro Yrmsi;
t, — NPOJOMKUTENBHOCTb LKA KOKCOBaHWSI, Y.
P — MMOTHOCTb Yrng, /M3 (p=10+15 T/Ma);
f — 06beM KOKCOBOW neun, M°;
n — KOFIMYECTBO KOKCOBBIX Neyeii B 6aTtapee;
T — KonnyecTBo pabounx aHer B rogy (340 + 350).

MonyyeHHoe 3HadeHue I, o okpyrnaeTca B Gonblyio CTopoHy. OHO AomkHO ObiTb He MeHee AByx. 3aTem

nepepaccynTbiBaeTCa hakTnyeckasi Npon3BoAMTENbHOCTL Liexa. M36bITok Kokca OTNPaBnNaeTCsa Ha BHELLHIO CeTb.

KonnyectBo neyen B u3eecmkogo-o6xu2080M uexe, wakornepepabambigaroujux ycmaHO80K, NOMEHHbIX W
CTanennaBumbHbIX LUMAKOB OMNpeAensieTcs AefleHMeM MporpaMMm Ha TUMOBYIO MNpou3BoAMTenbHOCTb. [lporpamma
paccynTbiBaeTCs CyMMMpOBaHMeM MOTpebHOCTel B M3BECTW WM KOnMyecTBa MoOCTynatolero B nepepaboTky XuaKoro
Lunaka.

Konunyectso koHBepTepos B KKL| onpegenseTtca no gaHHeim Tabnuupl 2.1.

lMpenycmaTpuBaeTcsa 3anvBka YyryHa B KOHBEpPTEP OAHWM KOBLLOM, a 3aBarika ckpana — OAHWM UNn OBYMSI COBKaMM.
PekomeHpayeTcs, 4Tobbl B 04HOM Liexe 6blno ognH — ABa paboTaloLmx KOHBEpTEPa U OAMH PEe3epPBHbIN.

Tabnuua 2.1 - HopmaTrBHas NpOAOMKUTENBHOCTL LiMKNa KOHBEPTEPHOWN NiaBKu

EMKOCTb KOHBEpTEpPA XMAKOW CTanm 50 100 150 200 250" 300 400

[MpoOomKNTENBHOCTb LMKNa NnaBku, MUH 27 45 32 33 65 34 36

*Mpumevanne: 100 — n 250 — TOHHbIE KOHBEPTEPbI MPUMEHSIOTCH ANA NepennaBkn HU3KOOCHOPUCTBLIX YyTyHOB.
YMcno anekTpuyecknx AyroBbixX CTanennaBuibHbIX NeYen yCTaHaBNMBAETCS HA OCHOBaHMU Tabnuubl 2.2.

Tabnuua 2.2 - MpoJomKUTEeNbHOCTL NNAaBKN B AYroBbIX 3f1EKTponeYax

HomuHanbHasa eMKOCTb anekTponeyu, T 25 50 100 200

MpoaomKMTENBHOCTL NITABKU, MUH 180 190 200 220

B ogHoM uexe pekomMeHayeTCqa yCcTaHaBnmBaTb OT ABYX OO0 NATU sneKTponeqeﬂ.
[aHHble no MapTeHOBCKMM ne4vyam npeacrtaBrieHbl B Tabnuue 2.3.

Tabnuua 2.3 - MNpoaomkNTenbHOCTb NNaBkM B MApTEHOBCKUX nevax

EmkocTb neuu, T 150 200 300 400 500 600 700 800 900

MpogomKNTENBHOCTL NNAaBKK,4 6,3 6,8 7,9 8,6 9,5 9,8 10,4 10,7 11,0
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MerayuiojioMm

dDimrocel, 100aBKH

YyHmKoBbIi YyryH

Arnodabpuka Ckpanobasza
cKpan
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& - y — Cnurtkn v
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IIpokat

Pucynok 1.1 - CxeMa TEXHOJIOTHUECKUX B3aMMOCBSI3€H METAJUTYpTHUYECKOTO 3aBOAa




PekomeHpyeTcs, YToObl B OOHOM Liexe ObIfo OT ABYX 40 AECATM MapTEHOBCKUX NMeYen.

EmkocTb arperatoB v BpeMsi nnaBky nogbupatoTcs Tak, YToObl YXCMO neven Npu oKpyrineHun B 60nbLUyto CTOPOHY Obino
6r13Ko K Lenomy yucny.

HoMuHanbHbIN nonesHbIi 06bem (M°) AoMeHHbIX neyeit: 1386, 1513, 1719, 2000, 2700, 3200, 5000, 5500, 7000.

Mnowanb cnekaHus arnoneHT (MZ)Z 252, 280, 300, 400, 500.

KonunuecTtBo KOKCOBbIX OaTapei onpeaenseTcs B COOTBETCTBMU C AaHHLIMU, NPUBEAEHHbIMK B Tabnuue 2.4.

Mpon3BoaMTENbHOCTE OOHON Pa3nMBOYHON MalMHbl cocTaBnseT 0,7 — 0,9 MIH. T YyLIKOBOrO YyryHa B rog /1/.

Tabnuua 2.4 - XapakTepucTUkn KOKCOXMMUYECKNX arperaToB

Yucno neyen B GaTapee, WT O6bem neuun, m° MpogomkMTensHOCTb LiMKNa
KOKcOBaHus, 4
83 50,0 12,5
83 40,0 16,0
83 35,5 17,5
77 34,0 16,5
77 32,3 15,0
69 29,3 17,5
65 32,3 15,0

[aHHble no neyam, o6xurarLmMmM M3BECTb, MPUBEAEHbI B Tabnuue 2.5.

Tabnuua 2.5 - XapakTepucTuka n3BecTkoBO-00XXMIroBbIX NeYei

Twn neun LLlaxTHasa rasoBas Bpawatowascs Meyb kunawero cnos KC-1000
C LMKIOHaMM

[Mpon3BOANTENBHOCTD, ThIC. T B FOA4 46,2 110,0 330,0

Mpon3BoanTENBLHOCTDL LWNakonepepabdbaTbiBalLLNX LLEXOB AOMEHHbIX LLMaKOB:

a) ycTaHOBKM ruapoxenobHon rpaHynsaumm — 750, 1500 Teic.T rpaHLUniaka B rog;

6) ycTaHOBKM MO NPOM3BOACTBY LUMakoBow nemabl - 320, 640 TbiC.T B rof;

B) YCT@HOBKM MO NPOM3BOACTBY NMTOr0 dhpakLmoHnpoBaHHoro webHst 500, 800 Teic.T B rog;

r) yCTaHOBKM MO NPOM3BOACTBY (PPaKLMOHNPOBAHHOIO LWebHS 13 KoBLLOBbLIX ocTaTkoB — 500, 700, 1000 TbIC.T B roa.

Mpon3BoanTENBLHOCTL LUNakonepepabaThiBaOLWMX LIEXOB CTanenaBuIlibHbIX LUMAKOB: YCTAHOBKW MO MPOU3BOACTBY
webHsa — 100, 300, 600, 1000, 1500 ThIC.T B roA.

MpounsBoanTenbHOCTL TPYOONUTENHOTO Liexa 3aBUCUT OT cnocoba oTnuBkK, AuameTpa Tpyb 1 konebneTtca B npegenax
o1 0,05 go 0,2 MnH.T roToBbIX TPyO B roa.

[pon3BoanTensHOCTL NUTENHBbIX LexoB — 40 — 50 TbIC.T B rog.

Mpon3BoANTENBHOCTL Liexa U3NOXHWL NPY NPon3BoanTENbHOCTM 3aBoda 6,5 MnH.T ctanu B rog — 200 ThIC.T B rog,.

3. PACYHET rPY30OOBOPOTA OCHOBHbIX N BCMOMOIATENIbHbIX LLEXOB

Pacuet rpy3006op0Ta NPOMN3BOANTCA MCX0Oa U3 (PakTUYECKOM NPOU3BOANTENBHOCTM LIEXOB, HAYMHAasi C NPOKaTHbIX W
3aKaH4MBas arfoKOKCOLOMEHHbLIM NPOM3BOACTBOM. [[00BOM rpy30060p0T onpepenaeTca otaenbHO No I'IpVI6bIBa|OLIJ,VIM n
oTnpasnigeMbIiM U3 LieXOB rpysam no cne,u,yrou.l,eﬁ cbopmyne

§ (3.1)
0in( ) =Qi . kpb’

roe Q,- — dhakTuyeckas npon3BoANTENbLHOCTL | -ro Luexa;

ka — ko03dhduLMeHT pacxoa (Bbixoaa) npnbbiBaemoro

(oTnpaensiemoro) Kk -ro rpysa.

MepeyeHb NpubbiBaOWUX U OTNPaBASEMbIX FPY30B, @ TakkKe pacxogHble KO3IMMUUMEHTbI MO Kaxgomy rpysy Ans
OCHOBHbIX W BCMOMOraTesibHbIX LIEXOB CBefdeHbl B Tabnuubl. Begomoctu rpy3oobopoTta No  OTAENbHbIM - Liexam
uenecoobpasHo NpeAcTaBUTbL B MPUIOXKEHUW K MOSICHUTENBHOM 3anmncke KypcoBOro NpoekTa.

Ha ocHoBaHuun BegomocTen cocTaBnseTcs Kocas (lwaxmaTHasa) Tabnvua rpy3oobopoTta no 3aBofy B LENIOM (PUCYHOK
3.1).




[
PucyHok 3.1 - laxmaTHasa Tabnuua rpysoobopoTta

B waxmaTtHon Tabnuue umdpbl B CTPOKax MNOKa3biBAlOT pa3Mepbl OTNPaBfiEHWst FPy30B M3 [OaHHOMO LUexa u
pacnpegerneHve nx no apyrmm uexam. Lindpbl B cTonbuax o3HayaT npubbiTve rpy3oB B AaHHbIA LIEX U3 OPYIUX LIEXOB.
PesynbTupytome uudpbl No BEPTUKANN U TOPU3OHTanNM NS KaX4O0ro Lexa He OAMHAKOBbI, TaK Kak YacTb Cbipbs Y TOMMUBA
cropaeT. B To xe BpemMsa utorosble UMdpbl No Bcer Tabnvue No BMaam TpaHcnopTa, KpOMe NepeBo3ok B BaroHax PXK[,
OOMXKHbI coBnaaaTth.

3aTtem onpepensieTcsa CTPYKTypa NOABMXHOIO cocTasa Ans napka PXX[, Ana BHyTpU3aBOACKOro Xene3Ho40pOXHOro 1
aBTOMOOMIBLHOrO TpaHcnopTa.

Mo psaay uexoB npubbITME N OTNPaBeHWe rpy30B He AOMKHO coBnaaaTth. Tak, Mo Lexy ropsayen npokaTku, Hanpuvep,
OTnpaBrieHMe MOXeT NpeBbilaTe NPUOLITUE 3a CYET OKMUCNEHMA MeTanna (okanuHa), N0 KOKCOXMMUYECKOMY U JOMEHHOMY
uexam nNpubbITUE 3HAYUTENBHO NPEBLILLIAET OTNPABIIEHME 3a CHET BbiXo4a NEeTy4nx BELLECTB.

Mpu npoBepke BGanaHca ckpana — HeJOCTaTOK BOCMOJSHAETCS NONyYeHWeM MeTannonoma c BHELLHEN CETH, OTHEYNopoB
— NOJBO30M C BHELLHEN CETU.

[Mpu onpegeneHWn CyTOYHBLIX rPy30000POTOB, B LIENAX pacyeTa MOTPeOHbIX TPaHCMOPTHBIX cpeacTs, Heobxoaumo
yunTbiBaTb HEPABHOMEPHOCTb paboTbl TpaHcnopTa, KO3MULUMEHTbI HEPAaBHOMEPHOCTM, MPU OTCYTCTBUM CreumarnbHbIX
yKasaHui, B pacyeTax MOXHO NpUHMMaTh: NpubbiTusi ¢ BHeLWHen ceTn K = 1,2; oTnpaBneHns Ha BHeLWHoW ceTb K = 1,1; ans
MexuexoBblx nepeso3ok K = 1,1.

Bup TpaHcnopTa u CTpyKTypa NOABWXHOIO COCTaBa ONpenensitoTCcs AN Kaxaoro poga rpysa no uexam 3asoga. Mpu
3TOM HEOBXOAMMO Y4MTbIBATh PU3UKO-XMMUYECKME CBONCTBA NEPEBO3NMBIX FPY30B.

Py30060pOT KENE3HOLOPOXKHOro TpaHCMopTa AENUTCA Ha BHELWHWA W BHYTPEHHUIA. BHewHun rpysoobopot
onpenensieTcsi No 3aBoACKOW copTMpoBoYHOM cTaHuum (3CC) nnm no ctaHuum NpUMbIKaHUS.

OcHoBOW Onis pacyeTa sBNATCA Tabnuubl rpy3o000poTOB No LexaM 3aBoga. M3 Ttabnuy otbupatTcsa rpysbl,
nocTynawliMe € BHELHEN CeTW Wnu OTMNpaBnseMble Ha BHELUHIOI CeTb Xene3HOOOPOXHbIM TpaHcnopToM. [aHHble
BHELLHEro rpy3oobopoTa cBoasTcs B Tabnuuy no dopme tabnmubl 3.1.

Tabnuua 3.1 - BHewHwnii rpyzoobopoT 3aBoaa. YKenesHoaopoXXHbIN TpaHCnopT

HanmeHoBaHune MyHkT py3oo6opoT Tun n Kon-so Kon-Bo Yucno
rpysa BbIFPY3KW/MOrpy3sku 3arpyska BaroHoB B BaroHoB B noesnos
BaroHoB CyTKU noesge (nopay) B

(nopave) CyTKN

TbIC.T B rog T B CYTKM

1 2 3 4 5 6 7 8

YkasaHHas popma paspabatbiBaeTcs 0TAENbHO MO NPUOLITUIO 1 NO OTNPAaBMAEHUIO.

KonuuyecTtBo BaroHoB B noe3ae (nogadye) (rpaca 8) onpeaensietcsi no TAroBbiM pacvyeTam Unv B 3aBMCMMOCTU OT MecTa
pacopMMpoBaHUSa noesaa, Crieaylwero Ha 3aBog M ¢ 3aBofa. Yucno noesnoB no rpade 8 okpyrnsietcs B OonbLuyro
CTOPOHYy.

Ha ocHoBaHun pac4eToB rpy300060poTa no npmbbITUIO U OTNPaBIEHNIO cOCcTaBnsaeTcs Tabnvua 3.2 6anaHca BaroHoB, B
KOTOPOW HELOCTAKLWMIA NOABWKHOW COCTaB MPUXOAMT C BHELUHEN ceTu B COOpHbIX Moe3gax, a BbICBOOOXAAMLLMIACA
NMOPOXHSIK, He BOCTPEOOBaHHbLIV MOA NOrpy3ky, OTNPaBMsSeTCa Ha BHELLHIOW CEeTb B MapLipyTax unm cOOpHbIX Noe3aax.

Tabnuua 3.2 - bBanaHc BaroHOB NpeanpuaTUs

Twn noesna MpubkiTne, Bar/cyTku OTtnpasneHwue, Bar/CyTku

[pyxeHble [MopoxHne Bcero pyxeHble ‘ [NopoxHne ‘ Bcero




MnB N Kp... nB N Kp... nB NI KP ... nB NI KP ...

MapLwpyTHbIn
COopHbIN

MapLpyTHbI
NMOPOXHSK

Kpome meTannypruyeckoro 3aBOAa, >Kere3HOAOPOXHBIN TpaHCMopT obcnyxuBaeT NpeanpusaTUs U CTPOUTENbHble
opraHusaumu, BXoAsLMe B NPOMBbILLNEHHbIN y3er. [py 0TCYTCTBUM onpeaeneHHbIX YKadaHUin MOXHO NpuHUMaTh npubbitre
rpy3oB Ha NnpeanpuaTus npomysna B pasmepe 40% oT NnpubbITst Ha OCHOBHOE NpeanpusaTe (MeTannypruyeckoro 3asoaa), a
oTnpasnexHve — 25 - 30% /4/.

BHyTpusaBoackne XenesHoOOpOXHbIE MEepeBO3kM [enAaTcs Ha NepeBO3KM [Py30B BHELWHero rpysooboporTa,
ocyulectensemole B BaroHax PX[ u B BaroHax COBGCTBEHHOrO Mapka; MeXLEeXOBble TEeXHOMOorndyeckne nepeBo3ku;
BHyTpuLexoBble nepeso3ku. [lpy BbiGOpe TWna BaroHOB Ans  BHYTPU3aBOACKMX MNEPEBO30K PeKkoMeHOyeTcs
PYKOBOACTBOBATLCA CreAyoLLMM:

- pyda, M3BEeCTHSIK, KOKC, OKanuHa, OXNaXAeHHbI arnomepart v Apyre He Gosilmecs Bnarn rpysbl NepeBo3ATCs B
xonnepax;

- Mycop, 6011 OrHeynopoB 1 Apyrue rpysbl, pasrpyxaemMble B 0TBas UM Ha nnolagke — B Aymnkapax;

- cbinyyue rpy3bl, 6oswmecs atMocdepHbIX 0CaakoB (LEeMEHT, M3BECTb M Mp.) — B KOHTEWHepax, YHVMBepcarbHbIX
KPbITbIX BAroHax UNu KpbITbiX Xonnepax (LeMeHToBO3);

- WUITYYHbIE rPy3bl NEPeBO3ATCS Ha NOAAOHAX, B KOHTEHepax — Ha nnaTdopmax;

- MeTannuyeckue HasarnoyHble MaTepuansl (ckpan, obpesb v T.M.) — B MONyBaroHax unm Ha nnatdgopmax;

- ANVHHOMep (nec, Tpybbl) — Ha nnatdopmax;

- HanuBHblE rPy3bl — B LIUCTEPHAX;

- OKMOKUA 4yryH — B 4yryHoBosax rpysonogbeMHoctbio 100 m 140 T wunu nepeaBmXHbIX MUKCEPOBO3ax
rpysonogbemHocTbio 280, 420 u 600 T;

- XXUOKUIA WNaK — B LLMaKoBO3HbIX Yallax eMkocTbio 11, 16, 20 MS;

- ropsiyMe CnNUTKN — Ha Tenexkax rpysonogbeMHocTbio 120 — 160 T;

- lIMXTa B cTanennasusbHble Lexn — B MyfbAax Ha Tenexkax rpysonogbemHocTtbio 40 — 50 T.

BHyTpunsaBoackue xenesHoAopOoXHbIE NEPEBO3KN YUNTBLIBAKOTCA OTAENBHO U ohopmMnstoTes no chopme Tabnuubl 3.1 ¢
pobaBneHnem rpad 0 xapakrtepe norpysku — BbIrpy3ku, uucrie "BepTywek” u gp. PacdeT 3akaHuMBaeTcsi onpegeneHmemM
paboyero napka BaroHOB pa3fWyHbIX TUMNOB B LIENIOM ANS1 BCEro MPeAnpusaTus.

ABTOMOGUMBHBIM TPAHCTIOPTOM Ha MeTanypri4eckmx 3aBogax pekoMeHayeTCcs NepeBo3nTb creaytoLme rpysbl:

- OTHEeynopbl U3 Liexa OrHeynopoB Ha cKnafbl UNu B Liexa;

- MyCOp 13 BCEX LIeX0B, KpOMe AOMEHHOTO U CTanennaBumbHbIX;

- ropenas 3emns B oTBarn;

- kokcmk 13 KKL, B npokaTHbI 1 gpyrve uexa;

- WWNaK U3 NMTENHBIX LLEXOB B OTBarT;

- cKpan Ha ckpanobasy 13 Liexos;

- DoV OrHeynopoB B LieX OrHeynopos.;

- rpaHLWNak n nemsa oT WwnakonepepabaTbiBaloLMX YCTAHOBOK Ha HYXAbl NpeanpuaTUiA NpoMy3na;

- pasHble rpy3sbl (06opygoBaHuWe, 3anyacti n np.).

'py3oobopoT aBTOTpaHcnopTa obpabaTbiBaeTcs OTAENBHO NO BHELIHUM WU BHYTPEHHUM nepeBo3kam n ocdopmnsaeTcs
no dhopme aHanornyHo Tabnuue 3.1 ¢ ykasaHmem B rpade 6 Yncna percoB B CyTkU, a B rpadpe 7 — He06xoaMMOro Ha AaHHbIX
nepeBo3kax Konuyectsa aBTomobunen. pada 8 ucknwovaeTtcsi. PacyeT 3aBepliaeTcs onpegerneHnem paboyero napka
aBTOMOOMMen No TMnam 1 Mapkam ans Bcero 3aBoaa.

CTraunoHapHble 1 NepeaBKHbIE NEHTOYHbIE U NIEHTOYHO-KaHaTHbIE KOHBENEPLI CreayeT npeaycmaTpuBarh:

- AN TPaHCNOPTMPOBKW YINs, PyAbl U PYAHbIX KOHLLEHTPATOB, M3BECTHSAKA OT BaroHOOMPOKWAbIBaTenen 4o ckrnaja v
Aanee [0 LEXOB;

- ANsi TPAHCNOPTUPOBKM 13BECTU, AonomuTa, BokeuTa, pyabl M APYrX LUMXTOBLIX MaTepuaros Co CKnagos Ao 6yHKkepoBs
cTanennaBusbHbIX LEXOB;

- ANs nogayun pyabl, U3BECTHAKA M MpoYMx Ha OYHKEepHyK 3cTakagy AOMEHHOro uexa u oT OGyHKepoB K CKMMOBbIM
NoABbEMHUKAM UMW HAKIMOHHBIM KOHBENEPHBIM MOCTaM JOMEHHbIX NeYei.

KoHBenepbl BMOpaLmnoHHble (BMOpOTPYObI) cregyeT npeaycMaTtpuBaTth ANs TPAHCNIOPTUPOBKM KOFOLLUHUKOBOW MbIfw,
300bl, LWaka u T.M.

MoHopenbcoBble MOABECHbIE AOPOrM C rPy30NOABEMHOCTbIO BaroHa 3,1 n 25 T — ana TpaHCMOPTUPOBKM FOTOBOW
NPOAYKLUMM NPOKaTHbIX LIeX0B, MeTanmna co CKNagoB B NPOU3BOACTBEHHbIE LEXM, LUMXTOBLIX MaTtepnanos, deppocniaBos,
OrHeynopos v np.

O6o3Ha4aTb NPON3BOACTBEHHbIE Y TPAHCMNOPTHbIE 06BbEKTHI HEO6X0ANUMO
B COOTBETCTBMM C Tabnuuen 3.3.

Tabnuua 3.3 - A6bpeBnaTtypa Ha3BaHWI LEXOB, OOBLEKTOB, TPAHCMOpPTa

Homep n/n MpuHsTOE HaunmeHoBaHue arperaTta, uexa, obbekTa, rpysa
coKpalleHune
1 Ad ArnomepaumoHHas dabpuka
2 b BnromMuHr
3 By Bnok NnpokaTHbIX LexoB
4 aLl [JOMeHHbIN Lex
5 3C 3aroToBOYHbIN CTaH




6 KKL|, KncnopogHo-koHBEPTEPHbBIN LieX

7 KT Kokc ToBapHbIn

8 KXU Kokcoxnmuyeckuin uex

9 MMNC BHelwHsasa ceTb

10 ML, MapTeHoBckuin Lex

11 (0] OtBan

12 onn OTaeneHne oUUHKOBaHUSA IUCTOB U NMOMoc

13 OHPC OTheneHne HenpepbIBHOWM pasnuBKU cTanm

14 OHPCCK OTpeneHne HeNpepbIBHOM pas3nuBKM CTanu AN OTNMBKM COPTOBOW 3aroTOBKM Npu paboTe ¢
KoHBepTepamu

15 OHPCCIJIK OTaeneHne HenpepbIBHOW pasnyBKX CTanu Ans oTnNuBky cnsaboBor 3aroToBku npu paboTte ¢
KoHBepTepamu

16 OHPCCI3 OTaeneHne HenpepbIBHOW pasnyBKX CTanu Ans OTNNBKY CrisiboBON 3aroToBku nNpu paboTe ¢
anekTponeyamm

17 OHPCC3 OTaeneHne HenpepbIBHOWM pasnuBKX CTanu Ans OTNIMBKU COPTOBOW 3aroToBKM npu paboTe ¢
anekTponeyamum

18 OPCK MU OTaeneHne pasnuBKM CTanu B U3N0XHULbI B MApTEHOBCKOM LiEXe

19 OPCUKKL, OTgeneHne pasnuBKU CTanu B U3NOXHULIbI B KNCNOPOAHO-KOHBEPTEPHOM Liexe

20 OPCU3CINL OTaeneHne pasnuBkM CTanm B U3MNOXHULBI B 9NEeKTpOCTanennaBuibHOM Lexe

21 M [MpompaioH, B KOTOPOM npegnonaraeTcs PacnonioxXnMTb MeTannypruiecknii 3aBoj

22 PM PasnuBo4yHas malumHa

23 PCBb PeMOHTHO-CTpouTENbHbLI 610K

24 C CnsabuHr

25 CPB CkpanopasgernoyvHas 6asa

26 T3C Tpy603aroToBOYHbIN CTaH

27 YIr YCTaHOBKW rnapoxenobHow rpaHynsauum

28 YNouy, YcTaHOBKM NO NPOM3BOACTBY NUTOrO hpakLMOHMPOBAHHOIO LWebHS

29 yrw YyacTok nepBuYyHom nepepaboTkm Lwnaka

30 YOLULL YCTaHOBKM ANs NonyvyeHns ppakumoHMpOBaHHONO LUNaKoBOro WebHs

MpopomxeHne Tabnuubl 3.3
Homep n/n | lMpuHaTtoe HavmeHoBaHue arperata, uexa, o6bekra, rpysa
coKpalleHune
31 YoUK YcTaHOBKM NO NPOM3BOACTBY (PPaKLMOHMPOBAHHOIO LWEBHS 13 KOBLUEBbIX OCTaTKOB
Y4acTok No NpoOU3BOACTBY LUNAKOBOW MyKW C ApobneHnem

32 MY

33 YLn YcTaHOBKM MO NPOU3BOACTBY LUMAKOBOW NeM3bl

34 urr Liex rHyTbIX npochunen

35 urneT Llex ropsiyen npokatkv 6eCLLIOBHbIX TPYO

36 urnTc Llex ropsiuen npokaTku ¢ TONCTONUCTOBBLIMU CTaHaMU

37 yrrwnc Llex ropsiyen npokaTkv € LUMPOKOMOSOCHBIMW CTaHaMM

38 LXK Liex xonogHom nNpokaTku XecTtn

39 (H1%] Llex na3noxuuu

40 uno Llex n3BecTkoBO-00XMUroBbIi

41 LK Liex kaTaHKN 13 KOHCTPYKLMOHHbIX CTanemn

42 LIKM Liex ky3He4Ho-npeccoBbIf

43 LIKCI Liex KpynHOCOPTHLIX Npodunen

44 L1 Liex neHTbI

45 LIMK Liex meTannokoHCTpyKummn

46 UM MogenbHbIn uex

47 LM Llex menkocopTHbIX npodunen

48 uo Liex orHeynopos

49 LpP Llex penbco6anoyHblii

50 UupPrno Llex pemoHTa npokaTHoro o6opyaoBaHusi

51 LPCO Llex pemoHTa cTanennaBunbHOro o6opynoBaHus

52 ucn Llex cpeaHecopTHbIx npodunen

53 uTea Tpyb03aneKTpoCBapOYHbIf LeX NPsIMOLLOBHBLIX TPyO 6onbLlioro guameTpa

54 LTB Tpyb60BONOYMNBHBIN LiEX

55 utn TpybonuTenHeIn Lex

56 urmMa TpybocBapo4HbIN Liex NPSIMOLLOBHLIX TPYG Marnoro AnameTpa

57 UTH Liex TepMmoHannaBoYHbIv

58 uTnc TpyGocBapoyHbIl Liex HenpepbIBHOW NEYHON CBapKM

59 yrcuw Tpy60o3aneKTpoCBapOYHbIN LieX AYroBON CBapPKM CO CNMparnbHbIM LLUBOM

60 LUoC Llex bacoHocTanenutenHoin

61 LIXIMK3 Llex xonogHown NpokaTKu XecTu 3NeKTPONUTUYECKOrO JTyXKEHUS

62 X Llex xonogHowm NpokaTkn NIMCTOBOW 1 MOMOCOBW CTanun




63
64
65
66
67

LIXMIMA,
LYMIT
yT
w3
acny

Llex xonogHow npokatku Tpy6 manoro gnameTtpa
Liex yyryHomegHONUTENHbIN

YyryH ToBapHbI

LLInakoueMeHTHbIN 3aBof
OnekTpocTanennaBunbHbIA Liex




MpunoxeHue A - INMpOeKTHbIN COPTaMEHT N HaMMEHOBaHUE LIeX0B

[MpoeKkTHbIN copTaMeHT

Llex

KaTaHka

CopToBas cTanb B npyTkax n ByHTax, yronku mexHee 60 Mm
CopToBas cTanb, yronku 60 mm 1 6onee

Tpy6Has 3aroTtoBka, 6anku, weennepsbl, yronku (80 — 200 mm)
TpyOHas 3aroToBka, penbchbl, 6anku, weennepsl (200 — 400 mm)
Tpy6bl 6ecLuoBHbIE

JIMcTbl 13 yrnepoamcTbiX KUMALWMX, CMOKOWHBIX, NErMpoBaHHbIX 1
HW3KOMNEernpoBaHHbIX CTanewn
["HyTble npodhunu

Jvctel n nomocel B
HW3KONernpoBaHHbIX CTanewn
JluctoBasi n nonocoBas cTanb XONo4HOW NPoKaTKu
JleHta

XKectb

XKecTb 6enasi, aNeKTPONUTUYECKOTO NMYXEHUS

pynoHax n3 yrnepogncTbiX n

JIMCTbI M NONOCHI OLIMHKOBAHHbIE
Tpy6bl Manoro guameTpa XOnoAHON NpoKaTku
Tpy6bl kaTaHble

KaTaHku 13 KOHCTPYKLMOHHBIX cTanew
MenkocopTHbIX Npodunen

CpenHecopTHbIX Npodunen

KpynHocopTHbIX npodunen

PenbcobanoyHbin

"opsavert npokaTkn 6eCLIOBHBLIX TPY6

"opsyert NpokaTKM C TONCTONUCTOBbLIMY CTaHaMU

"HyTbIX Npodounen
opsivelt NpokaTkM C LWMPOKONOMOCHBIMY CTaHaMu

XOonoaHoM NpoKaTKn NMCTOBOW M NONOCOBON CTanu
J1eHTbI
XKectn
XonoaHon
ny>XeHus
OTheneHne OUMHKOBaHHbIX JIMCTOB M NOJ0C
XonopgHon npokaTtku Tpy6 manoro guameTtpa
Tpy60oBONOYNbHbIN

NpPoOKaTKN Xectn ANEKTPONTIUTNUYECKOIo

MpAMOLLOBHbIE TPYObI GOMNbLLOrO AnameTpa
Tpy6bl CO cnmparnbHbIM LBOM

MpsiMoLLOBHbIE TPYObI Manoro gnameTpa NeYHON CBapku
[MpsamolloBHbIe Tpy6bl Manoro gnameTpa

TpyObl YyryHHbIE
YyryH YyLLKOBBIN

Tpyb0aneKTpocBapOYHbI NPSIMOLLOBHbIX Tpy6
6onbLuoro guameTpa

Tpy603aneKTpocBapOYHbIN ayroson cBapku co
cnvpanbHbIM LLBOM

TpyboCcBapoYHbI HENPEPLIBHOW NEYHON CBaPKU
TpybocBapo4HbIl ~ MPSAMOLLOBHbIX ~ TPYG ~ mamnoro

anameTpa
TpybonuTenHbliii
PasnuBo4yHas malumHa

MpunoxeHue b - NogoBas TMNoBas NPON3BOANTENBHOCTb NPOKATHLIX CTAHOB, LIEXOB

CraH, uex opoBas Npon3BoOANTENBHOCTD, MITH. T
copTameHTa

BrntomuHr 1150 3-4
BrntomuHr 1300 5-6
BnromuHr 900 — 1000 gns nermpoBaHHbIX cTanen 1,0
3aroToBOYHbIN 5,0
Tpy603aroToBOYHbIN 1,5
[poBOMNOYHbLIN 0,5
MenkocopTHbIn 1,0
CpenHecopTHbIV ANA NPOCTbIX NPOMUNEN N3 KOHCTPYKLUMOHHBIX cTanemn 10-1,5
KpynHocopTHbIn 1,0-15
PenbcobanoyHbin 1,0-15
HenpepbiBHON NpokaTkn GeCLLIOBHLIX TPYO 0,45
CnabwuHr 1250 6,5-12,0
CnsabuHr 1150 5,0
["opsiyeit npokaTkn ¢ TONCTONUCTOBBLIMU CTaHaMU 1,4
[HyTbIX Npochmnen 0,15-0,25
["opsayen npokaTkM C LUMPOKOMOMOCHBIMU CTaHaMu 3,75
XonogHom NpoKaTkn JIMCTOBOW 1 MOIOCOBOW CTanu 1,5
JlenTbl 0,175
XonogHoM NPoKaTKK XXecTu 0,37
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MpogosmkeHne npunoxeHus b

CraH, uex "opoBas Npon3BoANTENBHOCTb, MIH. T
copTamMeHTa
YKecTn 6enor aneKkTponmMTUYECKoro NyXeHust 0,12
OTpeneHne ouMHKOBaHHbIX JIMCTOB M NOMNOC 0,12
XonogHown npokaTtku Tpyo manoro guametpa 0,0021
Tpy60BONOYNIIbHbIN 0,19
Tpy6oaneKkTpocBapOYHbIN NPSIMOLLOBHbLIX TPY6 6onbLioro guameTpa 0,6
Tpy603aneKTpoCcBapOYHbIf OYroBOM CBApPKW CO CNMparbHbIM LLBOM 0,19
TpybocBapoUHbI HENPEPBLIBHOWM MEYHOM CBapKU 0,12
TpybocBapo4HbI MPAMOLLOBHbIX TPYO Manoro guameTpa 1,34
TpybonutenHbi 0,15

Mpumeyvanme: MNpu BeIGOpe CTaHOB criegyeT npeaycMaTpyBaTh peseps NponssoamTensHocTy Ha 20 — 30 %.
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MpunoxeHune B - TexXHUKO-aKCnNyaTaLMOHHbIE XapaKTEPUCTUKN YHUBEpCalibHbIX U CnelnarnbHbIX BaroHOB

Ob6bem CroumocTtb
HasHaueHve Yucno | MpysonoabemMHOCTb, Bec [nuHa no ocam CtoumocTb
Twn BaroHa 9 Ky30Ba, BaroHa, TbiC.
BaroHa ocen T Tapsbl, T e aBTOCLEMNOK, M by6. BaroHo4aca, py6.
LienbHOoMeTannuyeckuin nonysaroH Ans nepesoskm ceinyumx v 4 65 22,7 74 13,92 850 27
LUTYYHbIX rPy30B
LlensHomeTannuyeckun nonysaroH | To xe 94 315 104 16,4 890 31
YHUBEpCArbHbIN N 8 125 46 140 20,24 970 37
LenbHOMeTanIM4eckuii NonyBaroH
LlenbHomeTannuyeckuin nonysaroH | [ns nepeBo3ku YronbHbIX U 8 130 46 153 20,24 995 a4
C IMYX1MM KYy30BOM pYAOHbIX FPy30B
YHuBepcanbHbIN KpbITbIA BaroH ¢ Ains nepesoskv rpy3os,
- . TpebyoLwmx 3awmnThbl OT 4 63 22 120 14,73 900 35
LenbHoMeTanm4eckol obLInBKoN
aTMocepHbIX 0CaKOB
MnaTtdopma c meTannuyeckumm [nsi nepeBo3Kkn pasnuyHbIX 4 63 20,92 ) 14,62 810 o
bopTamun rpy3oB
[Tnatdopma ¢ MeTaITHIECKUMHI 715t ropsigero 4ymkoBoro 4 110 o5 ) 11,22 880 30
6opTamu qyryHa
BaroH-camocsan BC-82 Ans nepesosiu ceinyuux 4 82 37,6 35,1 12,17 1100 49
MaTepuanos
Baron-camocsan 2BC-105 Ans nepesoskm cuimymx 6 105 48,5 50 14,9 1350 55
MaTepuanos
CaMopasrpyXaloLuiics nonysaroH | ~1 NEpeBo3ky 4 58 26 120 17,5 1400 59
OoXNaXKAeHHOro Kokca
CamopasrpyatoLLmincs nonyBaroH Ans MEPEBO3KIA ropstMX 4 66 22 42 10 1450 62
oKaTbllen 1 arnomepara
CaMopasrpyKaloLLuiic nonysaron | 15 NEPeBo3kM ropsiero 4 105 35 70 16 1500 64
arnomepara 1 obpesu
CaMopasrpyxalowuitcsi nonysaron | Y17 MEPEBO3KA ropsiero 6 100 40 65 16 1600 68
arnomepara
CamopasrpyxatLmncsa nonyBaroH [nsa nepeBo3ku yrns 90 36 91,2 16,4 1610 70
MnaTtdopma ¢ MeTannnu4yeckumm [na nepeBo3kn pyrioHOB 4 63 228 ) 14.62 1000 47
6opTammn MeTanna
LiuctepHa mMopenm 15-871 Ans nepeso3kn ceeTNbIX 8 120 48,8 159,5 21,12 1600 68

HedTENPOAYKTOB
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MpunoxeHue I - CxeMa nepepaboTkM COPTOBOI 3aroTOBKU

OHPC

Tpy603aroToBOYHbIN CTAH

1,085

1,15

BatoMmuHr

A

1.015

et

3aroToBOYHbIN CTAH

OPCH

1,025

1,035 \

Liex ropsadeit
NPOKaTKn
becLloBHbIX TPYD

«

PenbcobanoyHbin
uex

Llex KpynHOCOPTHbIX
npodunen

Yex

CcpeaHecopTHbIX
npodunen

Lex
MENKOCOPTHbIX
npodunen

>

Llex KaTaHKKU u3
KOHCTPYKLIMOHHbIX
cTanen

1,184

A 4

Llex xonoaHo npokaTku Tpyb
Manoro AnameTpa
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MpunoxeHue [ - Cxema nepepaGoTku NNCTOBOI 3aroTOBKM

1,18

OHPCCN

Llex ropsyeit NpoKaTku ¢
TONICTO/IMCTOBBIMM CTaHaMM

1,23

CnabuHr |

1,04

\ 4

OPCH

Llex ropsyei NpoKaTkM ¢

LLUNPOKOMONOCHbIMU CTaHaMU

1,06 1,055
/ \
TpybocBapoUHbIi TpybocBapoUHbIi . ex €X }KecTu ex €X XOJIOHOM
Py . P Py P TpybocBapoYHbIi U U 5 . U A
[YroBO CBapKM NPAMOLLIOBHbIX . JIeHTbI 3NEKTPONUT XONoAHOM NPOKaTKK
HenpepbIBHOM o
CO CNMpasbHbIM Tpyb manoro N4YecKoro NPOKaTKK JINCTOBOMN U
il LIBOM JAMameTpa Ne4HOU CBapKK NYKEHUSA HKecTu NoA0COBOM CTanu
1,03
1.019 1,02
1,141
eX MHyTbIX TpybocBapoyHbIin OtpeneHune .
4 Y Py P A Tpy60BONIOYNIbHBIN
npodunei NPAMOLLOBHbIX TPY6 OLMHKOBaHHbIX
ex
6onbluoOro AMameTpa JINCTOB 1 Nonoc 4
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Ipuio:xkenne 2 - OueHoYHbIE CPEACTBA /IJIsl IPOBEAEHUS MPOMEKYTOYHOM aTTecTalluu

a) [lnanupyemblie pe3yJbTaThbl 00yYeHHsS] U OLIEHOYHbIE CPeACTBA /JIs NMPOBeJAeHHS
NMPOMEKYTOYHOM aTTeCcTallum:

Kon
WHJUKAaTOpa

NHaukaTop 10CTHXKEHUS
KOMIIETEHIINHU

OneHouHble CpeICTBA

IIK-1 Cnioco0HOCTH K BBINOJHEHUI0 KOMILIEKCA YCJIYT M0 TPAHCIIOPTHOMY 00CJIYKUBAHUIO

rpy300THpaBuTeieii W rpy3omnojyydarejieii Npu nepeBo3Kax rpy30B,
Ha OCHOBe TIPUHIHUIIOB JIOTUCTHKH ¢ Yy4eToM 3G(¢eKTUuBHOrO
U  NPOMBIILJIEHHOTO
BU/I0B

CKOPOTOPTSIINXCS,
B3aMMOJIEHCTBUSIT MArucTpaJbLHOIO
PAIMOHAJIILHOTO  B3aHMO/elicTBUSA

TPAHCHOPTHYIO CHCTEMY

B TOM 4YucCjI€

TaKKe
eTUHYI0

TpPaHCNOpTa, a

TPAHCNIOPTA, COCTABJISIOIIHX

IK-1.1

Opranuzyer rpy30By0 U
KOMMEpPYECKYI0 paboThI
Py TEPEBO3KE TPY30B
pPa3MUYHBIMH  BUJAMH
TpaHCIOPTa

I1K-1.2

OneHuBaeT
00cITy)KMUBaHUS
KJIINEHTOB
HKEIJIE3HOJOPOKHOTO
TPaHCIIOPTA,
HaJIe)KHOCTh
TEXHUYECKUX
obecrieueHus
0€e30I1aCHOCTH
KEJIC3HOJOPOKHOM
TPAaHCIIOPTE

KadyC€CTBO

CpenCTB

Ha

I1K-1.3

BeIsIBISIET KOHKpETHBIE
nyTH MOBBIIICHUS
Ka4ecTBa
TPaHCIIOPTHOTO
00CITy’)KUBaHUS
TPY30BJIaJICIbIEB,
pa3BHUTHUS
UHQPaCTPYKTYPhI
TOBapHOTO  pBIHKA H
KaHAJIOB PacIpe/ICIICHUS

IlepeyeHsb TeOpeTHYECKHX BOMPOCOB K 3a4eTy:

1. Bunet reHepanbHbiX — miuaHoB.  CucTtembl
KOOpJWHAT, TPUMEHSEMbIE Ha T€HEPAIbHbBIX IUIAHAX.
OcHOBHBIE BHUABI TPAHCIOPTA, MPUMEHSEMbIE Ha
MNPOMBIIIICHHBIX MPEANPUATHSIX; UX JOCTOWHCTBA H
HEJOCTaTKHU.

2. OcHOBHBbIC TPUHITUTIBL IPOCKTHPOBAHUS
TeHEePAbHBIX [JIAHOB MPOMBIIIJICHHBIX MPEANPUITHH.

3. OCHOBHBIE  TOJIOXKCHHS, olpeessoIue
MPOLECC MPOCKTHUPOBAHHS T'€HEPAIbHBIX IUIAHOB.
HopmaruBHast 6a3a IpOeKTHPOBAHUSI.

4. Kiaccuduxanus npoMbIIUIEHHOTO TPAHCIIOPTA.
O0BbeM TepeBO30K, TPy30000pOT MPOMBIIIIEHHOTO
HPEIIPUSATHSL.

5. Knaccuduxamuss cxem MyTeBOro pa3BUTHUS
IOPOMBIIUICHHBIX MPEANPHUATUH; HMX JIOCTOMHCTBA,
HEJIOCTATKU U 00JaCTH MPUMEHEHHUSI.

6. Dopmbl TPaHCIOPTHOTO 00CITy’)KUBaHUS
MPOMBIIIICHHBIX TPEAPUATHIA, ©X 0COOEHHOCTH.

7. CXeMBbl U CUCTEMBI BEPTUKAIbHOHN IIaHUPOBKU
TEPPUTOPUN TPOMBIIIICHHBIX MpeanpusTiii. OTBOJ
MOBEPXHOCTHBIX BOJ C TEPPUTOPUM HPOMBIIIIICHHOM
TUTOIIAIKH.

IIpakTHyeckue 3a1aHuA:

1. Pacuer rpy30000poTa JAOMEHHBIX IIEXOB W
OCHOBHBIX €r0 arperaros.

2. Pacuer  rpy3o000poTa  CTaJCIIABHUIBHBIX
LIEXOB.

3. Pacuer rpy30000poTa MIPOKATHBIX U

BCIIOMOTATEIbHBIX 1IEXO0B.
4, Pacyer OCHOBHBIX IIOKa3arejiei 3aBOoa.

5. Pemenne 3a1a4 1o KapbePHOMY
aBTOMOOMIIBHOMY u KEJIE3HOJOPOKHOMY
TPaHCIOPTY.

PacyerHo-rpajpuyeckasn pabGora (nast

CaMOCTOSITEIbHOTO BbHINOJTHEHNS)
3aganue 19 Beinojnenus PI'P:
1. B cooTBeTCTBMM ¢ HCXOOHBIMH JaHHBIMU
ONPEIETUTh CTPYKTYPY METaJUTypruueCcKoro
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Kon
HHAUKATOpPa

Nunukatop nocTUKeHust
KOMIICTCHIINN

OneHouHble CpeCTBa

OpEeanpusaTHs (COCTaB W KOJIHMYECTBO IPOKATHBIX
1IEXO0B).

2. 3aKpenuTh MPOKATHBIC I1eXa 3a CTaJICILIaBUILHBIMHU.
3. Paccunrath MMPOU3BOJAUTCIIBHOCTh OCHOBHBIX LICXOB
HPEITPUATHSL.

4. Paccuurath KOJIMYECTBO arperatoB B JOMCHHOM,
CTAJICTUIABMIIBHBIX  I1€XaX, KOKCOBBIX Oaraped U
ArJIOMCpalfMOHHBIX MAallIWH.

IMK-6 CiocoGHOCTh K MPOEKTHPOBAHUIO KeJI€3HOAOPOKHBIX JMHMIA, CTAHIUHA U Yy3J10B, K
pa3padoTKe U MOTPeOHOM KOPPEKTHPOBKE HOPMATHBHOMN TEXHOJIOTMYECKOH TOKYMEHTALMHU

¢ yderom

TEXHHYECKOro

JKeJI€3HOI0POKHOH HH(PPACTPYKTYPHI

OCHAIICHUA H

MEPCIIEKTUBHOI0O Pa3sBUTHUA 00bLEKTOB

[1K-6.1 [Tpoextupyer IJ1aH,
MOTIEPEYHBIN u
IPOJIOJIBHBIA  TTPOGHIN
KEJe3HOI0OPOKHOTO
yTH

[1K-6.2 PazpabarsiBaer
TEXHOJIOTUYECKUE
MPOLECCHI paboTsl
KEJIe3HOIOPOKHBIX
CTaHIHN

[1K-6.3 Pa3pabatbiBaeT mpoeKThI

PEKOHCTPYKIIUU u
CTPOUTENBCTBA
pa3feNbHbIX  IIYHKTOB,
DIIEMEHTOB
TPaHCIIOPTHOMN
UH(GPACTPYKTYPBHIL.
PazpabarsiBaer u
COCTaBIISIET CXEMBI

JKCIIE3HOAOPOIKHBIX n
TPAHCIIOPTHBIX Y3JIOB

Ilepevyenn TeopeTHUecKMX BONPOCOB K 3a4eTy:

1. OcHoBHBIE M  BCIIOMOraTelbHblE  Iiexa
MPEANPUATHI YEPHOU METAJULYPTUH, UX HA3HAYCHUE U
B3aMMOCBSI3b B TEXHOJIOTHYECKOM IIPOLIECCE.

2. Bugs TpaHCIIOPTA, IIpUMEHSIEMbIE B
arJoMepalMoOHHOM MPOM3BOJICTBE U B Ipolecce
MOJTYYEHHS OKATBILLIECH.

3. TpancnoptHOe
KOKCOZIOMEHHOT0 Iepesena.

4. TpaHcnopTHOe OOCIyXHBaHHE MapTEHOBCKUX
neyei.

5. TpancnoptHoe oOcIy>)KUBaHuE
KHCJIOPOJIHO-KOHBEPTOPHBIX arperaros.

6. PasnuBka cTamy B M3J0KHUIBI U TPAHCIIOPTHOE
oOecrneyeHre JaHHOTO Ipolecca.

7. Pa3znuBka cTanmy Ha MalIMHAX HENpPEPBIBHOTO
muths  3arotoBok (MHJI3) wu  TpancmopTHOe
o0ecreyeHre JaHHOTO Impoliecca.

8. Kiaccudukanus u BBIOOp CXEMbI TeHEPATLHOTO
IUIaHA 3aBOJa YEPHON METAJUTYPTHH.

9. Croemuduka TPUMEHEHHS PA3IMYHBIX BHIOB
TPaHCHOPTA MPH MOA3EMHOM M OTKPBITOM pa3paboTke
MECTOPOKIACHHH MOJIE3HBIX UCKOMAEMBIX.

10. Crnenuduka npuUMEHEHUS KeJIe3HOJOPOKHOIO
TpaHCIIOPTa Ha Kapbepax; *k.-1. MOABIKHOM cOCTaB Ha
Kapbepax.

11. Cxemsbl myTeBOTO pa3BUTHUS U Tpad UK ABHKEHUS
II0€3710B B Kapbepax.

12. Cnenuduka mnpuUMeHEHHS
TpaHCIOPTa Ha  Kapbepax;
MOJB>KHOM COCTaB Ha Kapbepax.

13. ®opmupoBaHHe OTBAJOB IpPH IEPEMEIICHUN
yCTON HOPOJbI KEJIE3HOJOPOKHBIM u
ABTOMOOWJIBHBIM KapbePHBIM TPAHCIIOPTOM.
IpakTnyeckue 3aJaHuA:

1. Omnpenenenue niomaau 3aBoja MO 3aJaHHOU
IPOU3BOUTEIBHOCTH.

2. Bp100p npoMBIIITICHHON MJIONIAIKK Ha KapTe B

o0cyKUBaHUE

aBTOMOOMIILHOTO
aBTOMOOWJIBHBIN
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Kon Nunukatop nocTUKeHust
MHIMKATOpa KOMIIETCHIIUH OueHounsie cpencTBa

TOPU3OHTAJIAX (2 BapuaHTa).

3. Tloacder 00BEMOB 3eMIISIHBIX  paldoT.

4. TlpoexTupoBaHHE BEPTHKAIbHON IUIAHUPOBKHU
IUIOUIA/IKK  3aBOJA.

5. [IlpoexTupoBaHue BOJOOTBOJIA C TEPPUTOPHHU
IIPOMBILLTICHHOW IIOIIAIKH.

6. Pacuer paGouero mapka BHyTPHU3aBOACKOTO
MOJIBMYKHOTO COCTaBa.
Pacuerno-rpadguyeckas padora (nast
CaMOCTOSITEIbHOTO BHITIOJTHEHH)
3amanue njd BpinojHenus PI'P:
1. Onpenenuts 00BEM Tpy30MEPEBO30K VIS IIEXOB
MPEIPUITHSL.
2. Paccumrtarp paboumii TapK aBTOMOOHWJIBHOTO U
JKEJIE3HOJOPOKHOTO TPAHCTIOPTA MPEANPUSATHS.
3. OmnpenenuTh BHEIIHUE MTOE3I0TI0TOKH TPEATIPHUSTHS
U COCTaBUTH OaJlaHC MPUBATHBIX BaroHOB,
00eCTeYnBarOIINX MEPEBO3KY BHEITHUX TPY30B.

0) [Hopsinok npoBeeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJIH U KPUTEPUH
OLICHUBAHMS:

[TpomexyTouHast arTecTanus MO AUCHUIUINHE «[ €HIUIaH TMPOMBIIIICHHBIX TPEAPHITHN
BKJIIOYAET TEOPETHUECKUE BOIIPOCHI, TO3BOJISAIOLINE OLIEHUTh YPOBEHb YCBOEHHS 00Y4atOMMHCS
3HaHUHM, M TPaKTHYECKHE 3a/laHus, BBIABIIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHMHA U
BJIAJICHUM, MpOBOAMTCA B (opMe 3auera C OIEHKOW M B (OopMe BBHINOJIHEHUS M 3alIUTHI
pacueTHO-rpauIecKoit paboTHI.

3aueT no JaHHOM JAMCLUIUIMHE IPOBOJUTCS B YCTHOU (hopMe.

Kpurepun momyueHust 3adeta (B COOTBETCTBUH C (OPMHPYEMBIMH KOMIIETEHIMSIMH U
TUTAHUPYEMBIMH Pe3yJIbTaTaMH OO0yIeHUs ):

— «3a4TeHO» — OOyJaroImuiics JODKeH MOKa3aTh BBICOKMII YpOBEHb 3HAaHWH Ha ypOBHE
BOCIIPOU3BEICHUS U 00BsICHEHUS MH(POPMAIIUY, HHTEIUIEKTyaJIbHbIEe HABBIKH PELICHUs POOIIeM 1
3a]a4, HaXOX/ICHUS YHUKAJIbHBIX OTBETOB K IpoOjeMaM, OLEHKH M BBIHECEHHS] KPUTHUECKUX
CYKJICHUH;

— «HE 3aYTeHO» — 00yUaIOLIMiiCs He MOKET IIOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHUS U
00BsiICHeHUs! MH(OPMAIK, HE MOXKET MOKa3aTh MHTEIJICKTYAIbHbIE HABBIKH PELICHHUS MPOCTHIX
3ajad.

B cnydae momyuenns 3a4eTa, MpOCTABISIETCS OIEHKA!

— Ha OLIEHKY «OTJIMYHO» (5 0ayioB) — 00y4arouuiicss 1eMOHCTPUPYET BBICOKHI YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIINIH, BCECTOPOHHEE, CHUCTEMAaTH4eCKOe M TIIyOOKOe 3HaHHUe
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMOJHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpPYeET
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIMSIX TOBBIIICHHON CIIOKHOCTH;

— Ha OIIEHKY «xopouio» (4 Oamna) — o0y4aromuics IEMOHCTPUPYET CpPEeIHUl YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHLIMH: OCHOBHBIC 3HAHMSA, YMEHHMS OCBOCHBI, HO IOMYCKAIOTCS
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HE3HAUUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKHUX OIepalLHsIX, IEpeHOCce
3HaHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaLUU;

— Ha OIICHKY «YIOBJIETBOPUTENHHOY (3 6asia) — 00ydJaromuicss JeMOHCTPUPYET MOPOTOBBII
ypOBEHb C(OPMHUPOBAHHOCTH KOMIIETCHIIUI: B X0JI¢ KOHTPOJBHBIX MEPONPUSATHHA JOMYCKAIOTCS
OLIMOKH, TPOSBISETCS OTCYTCTBUE OTACIbHBIX 3HAHWW, yYMEHHWI, HaBBIKOB, OOydaromIMics
UCTIBITHIBAET 3HAUYUTEJIbHBIE 3aTPYJHEHUs NPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSMH IIPU UX
IIEPEHOCE HAa HOBbIE CUTYAIUH.
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