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PaGovas nporpamma cocrasiena ma ocrose ®I'OC BO o HAIIPABJICHUIO II0JITOTOBKH
38.03.02 MEHEJDKMEHT (ypoBes OakanaBpuara) (npuka3 MunoGpuayku Poccun ot
12.01.2016 . Ne 7)

Pabouas mporpamma pacemorpena u omoGpena Ha 3acemaHHH kadenpsr Jloructuka u
YHPaBJICHHE TPAHCIOPTHRIMU cucTeMamu 22.01.2020, mpoTokos Ne 5

3aB. kadeapoit /{’/7/’7//’ il éH KopHmios

Pabouas nporpamma ono6pena metoamueckoit komuccneit UTuT 25.02,2020 r. mpoToxos
Ne7 = "

IIpencenarens ] "'“’--./ C.E. I'aBpumies
Pabouast mporpamma cocrasnena: ’ /("
3aB. kadenpoit JlnY TC, a-p TexH. HayK == Y ki C.H. Kopauos
p—
Perensent: ;
Beymui urmkenep-rexuonor [1TT VIITIAO "MMK" E.B. ITonexaen



Jluer akryanusanuu pabodei nporpaMmbl

PaGouast mporpaMma nepecMoTpeHa, o6cyskaena u on00peHa Ul peanu3aluuu B 2020 - 2021
y4eGHOM rojty Ha 3aceaHuu Kadeapebl JIOrucTHKa U ynpaBieHUe TPAHCTIOPTHBIMH CHCTEMAaMU

[Mpotokonor _1__cenrsbps , 2020r. Ne _1
3as. Ka¢enpwiwwt C.H. Kopuunos

PaGouasi mporpamMma nepecMoTpena, oocyxkieHa u 0100peHa uist pealu3alii B 2021 - 2022
yueGHOM rofy Ha 3aceiaHuy kadeapel JIOrucTHKa U yNpaBieHHE TPAHCIOPTHBHIMH CHCTEMAMH

[Ipotokon ot __ 20 r. Ne

3as. kapeapoi C.H. fopmmoa

PaGouast mporpamMma fepecMoTpeHa, 00cyxk/1eHa i 0100peHa JUis pealu3aluu B 2022 - 2023
yueGHOM roy Ha 3ace1aHnH kadeapbl JIOrucTHKA U yIIPaBJIeHHE TPAHCTIOPTHBIMH CHCTEMaMHU

[Iporokon oT __ 20 r. Ne
3as. kadenpoit C.H. Kopuunos

PaGouasi mporpamMma nepecMoTpeHa, o0cyskieHa 1 0100peHa JUlsl peau3alluu B 2023 - 2024
yueGHOM rojy Ha 3aceJaHny kadeapel JIorucTuka U yrnpapieHHe TPAHCTIOPTHBIMH CHCTEMaMHU

[IpoTokon oT __ 20 r. Ne

3aB. kadenpoi C.H.Eopﬂmlos




1 Iles1u ocBOEHUSI T CHMILTHHBI (MOYJIs1)

LensiMu 0CBOCHUS TUCHUTIITUHBI (MO1yIIs) «JIoTHCTHKA TPOU3BOICTBAY SIBISIOTCS:

- (opMupoBaHHE KOMIIETCHIIMA B OOJIACTH JIOTUCTUKH MPOMBIIIICHHBIX MPEATPHITHI
JUTSI PEIIIEHUS] KOHKPETHBIX TPOU3BOJICTBEHHBIX, HAYYHO-TEXHHUECKUX 33/1a4 U POo0IeM;

- (hopMHUpPOBaHKE y CTYJICHTOB MOHATHHHOTO 0a3nca COBPEMEHHOW IPOU3BOJICTBECHHOM
JIOTUCTHUKH;

- OBJIQJICHUE CTYJACHTAaMHU METOJIAMHU MPUHATHUS PEIICHUH B yNPAaBICHUU ONEPALIMOHHOMN
(MpOM3BOJICTBEHHOM) JIEATEIHOCTHIO OpraHu3alluii ¥  pelIeHHs CTaHJApTHBIX  3ajad
po)eCCHOHAIBHON  ACATEIIBHOCTH C TNPUMEHEHHEM HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

JucuunnuHa Jloructrka npousBoACTBa BXOJUT B BAPUATUBHYIO YacTh Y4€OHOTrO IJIaHa
00pa3oBaTeNbHON IPOrpaMMBbI.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCHUILIUH/ IPAKTUK:

Opranu3zanus xeiae3H010pOKHbBIX IIEPEBO30K

OCHOBBI JIOTUCTHKH U YIIPABJICHUE LIETISIMU TIOCTaBOK

ManoBannoHHBIN MEeHEPKMEHT

OKOHOMMKA OpraHu3aluu

Meroas! NPUHATHS YIPABICHUYECKUX PEIICHUN

Opranu3zanus Ke1e3H010p0KHbBIX IEPEBO30K MPOMBIIIEHHBIX PEATNPUATHI

3HaHusA (YMEHHUs, BIaJeHUs), IOJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOIUMBI 1151 U3Y4YEHUSI AUCIUILIINH/TIPAKTHUK:

NMuTanvoHHOE MOJEIMPOBAHUE TPAHCIIOPTHBIX CUCTEM

Opranu3anus rpy30BbIX aBTOMOOMIIBHBIX IEPEBO30K

JlorucTuka cHaOXKeHUs U YIIpaBJICHUS 3arlacaMu

VYipasieHue Ka4eCTBOM IIEPEBO30K

VYnpasieHue sKCIuTyaTalluOHHOM paboToi

WNHupopmaninoHHbIE CUCTEMBI B IOTUCTHKE

Jlorucruka pacnpeneneHus

DKOHOMHMKO-MAaTeMaTH4YE€CKHE METO/IbI B IOTUCTHKE

NHTerpupoBaHHOE IUIAHUPOBAHUE LIETIEN TOCTABOK

Jlorucruka cKiIaIupoBaHus

TpaHcriopTHas JOTHCTHKA

YrpaBrieHue T0TUCTHUECKON HHPPACTPYKTYpoOii

VYipasineHue TpaHCIIOPTHBIMU CUCTEMAMU

[ToaroroBka K 3aIyTe U 3alIUTa BBITYCKHOM KBaJIM(DUKAIIMOHHOW paboThI

3 Komnerenuun ody4arouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHUILVINHBI (MOAYJI5) ¥ IJIAHUPYEMbIe Pe3y1bTAThl 00y4eHHu sl

B pesynprare ocBoeHHMS AMCHUIUIMHBI (Momynsi) «JIorucTMKa MPOM3BOJICTBAY
oOyyaroImuiics JoKeH 001a1aTh CIeAYOMIUMU KOMIETEHITUSIMHU:

CrpyKTypHBIit [Tnanupyemble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH




OIIK-7

CIOCOOHOCTBIO peliaTh CTaHAAPTHBIC 33a4H TPO(PECCHOHATLHON IeATEIFHOCTH Ha

OoCHOBE MH(GOPMAIIMOHHON U OMOIMOTrpaduuecKkoi KyabTyphl C TPUMEHEHUEM
UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH M C YUETOM OCHOBHBIX TpeOOBaHUI
nH(}pOpMaIMOHHOM 0€30MMacCHOCTH

3HaTh

- OCHOBHBIC OIPEJICIICHUS U OHATHS B 00JIACTH JIOTUCTUKH POU3BO/ICTBA;
- OCHOBHBIE METO/IbI UCCIIEIOBAHUM, UCIIOIBb3YEMBIE IIPU TPOCKTUPOBAHUN
HPOU3BOJICTBCHHBIX JIOTHCTHYCCKHX CUCTEM;

- OCHOBHBIC I/IHCI)OpMaI_II/IOHHO'KOMMyHI/IKaI_II/IOHHbIe TCXHOJIOTHH,
HNpUMEHsIEMbIC B JIOTHCTHKE IPOM3BOJICTBA U TPeOOBaHMs HHPOPMALIOHHON
0€30MaCHOCTH NPU UX peaIn3aluu

YmMmern

- MOJIb30BAThCSI HOPMATUBHBIMU JOKYMEHTAMU IO BBIMOJTHEHUIO
JIOTUCTUYECKHUX PACUETOB;

- BBIOMPATH CIIOCOOBI PaIlMOHAILHON OpraHU3alliy JIOTHCTUYCCKUX
oIepaIui;

- BBITOJIHATH aHAJIU3 JIOTUCTUYECKUX PEIICHUI B MPOU3BOICTBEHHOM
IIOJICHCTEME;

- MPUMEHSATH HHPOPMAITHOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH ITPH
OpraHu3aliy JOTUCTUKU MPOU3BOJCTBA C yUETOM OCHOBHBIX TpeOOBaHUI
nH(POPMAIMOHHON 0€30MaCHOCTH

Bnaners

- IPAaKTUYECKUMU HABBIKAMU MTOATOTOBKHM TEXHUYECKUX 3aJaHUN
COCTABJICHMS JIOTUCTUYECKUX CXEM IPOM3BOJICTBA;

- MeToJlaMHU AJ1s1 POPMHUPOBAHUS IPOU3BOJICTBEHHOM JIOTMCTUKU
OpraHu3aluy;

- HaBBIKAMU U METOAMKAMHU HCIIOIb30BAHUS JIOTUCTUYECKUX METOIOB IS
COCTABJICHMS JIOTUCTUYECKUX CXEM OPTaHM3alNu;

- Ipo(eCCUOHATIBHBIM S3bIKOM MPEAMETHON 00JIaCTH 3HAHUS;

- croco0amu COBEPILIEHCTBOBAHUS NPO(ECCUOHATIbHBIX 3HAHUM U YMEHU
MyTeM HMCIOJIb30BaHMsI HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH

[IK-6 ciocoOHOCTBIO y4acTBOBAThH B YIPABIECHUH MPOEKTOM, IIPOIPaMMON BHEIPEHUSI
TEXHOJIOTMYECKUX U IIPOJYKTOBBIX MHHOBALIUI WK IPOrPaMMOM OpTraHU3allMOHHBIX U3MEHEHHUU

3HaTh

- 0a30BbI€ OCHOBHI TEOPUH U METOJIOJIOTUU JIOTUCTUKH MPOU3BOJICTBA;
- OCHOBHBIC METOABI OPraHu3aluy JJOTUCTUKU ITPOU3BOACTBA,

- OCHOBBI IUIAHUPOBAHHUS MAaTEPUATIBHBIX PECYPCOB;

- CIOCOOBI ¥ METO/IBI YIIPABIICHUSI IIPOU3BOJICTBEHHON JIOTUCTUYECKON
CHCTEMOM;

- OCHOBHBbIE MOHATHUS U MpaBuja pa3paboTKU MPOrpaMM BHEAPEHUS
TEXHOJIOTUYECKUX U MPOAYKTOBBIX HUHHOBALMI WM ITPOTPaMM
OpraHn3alluOHHBIX U3MEHEHUN

YmMmern

- BEIOpATh JIOTUCTUYECKUE METO/IbI YIIPABIEHHS B IPOMBIIIUIEHHOCTH;

- IPOBOJUTH AHAJIN3 U OLIEHKY JI€ATEIbHOCTH JIOTUCTUYECKOM
IIPOU3BOJICTBEHHON CUCTEMBI;

- 000CHOBBIBATH (HOPMY U CIIOCOOBI MPOU3BOICTBA TOTOBOW MPOIYKIIMH B
COOTBETCTBHUH C BBIOPAHHOMN JIOTUCTHYECKON KOHLICTIIIHEH;

- HCIOJIb30BATh 3HAHMSI B 00JIACTH YIPABJIECHUS IPOEKTaMH, pa3pabOTKH
IIPOrpaMM BHEIPEHUS TEXHOJIOTMUECKUX U NTPOTYKTOBBIX MHHOBALMI MU
IIPOrpaMM OpraHU3alMOHHBIX U3MEHECHUN




Bnanets

- IPAKTUYECKMMH HaBbIKaMH ONTHUMM3ALUH JBUKEHUS ChIPHEBBIX IOTOKOB B
IIPOU3BOJICTBEHHON JIOTUCTUYECKOM CHCTEME B PAMKAX YCTaHOBJIEHHBIX
LIeJIE OpraHu3aluy;

- METOJJaMU BbIOOpa TEXHOJIOTUHU JABUKEHUS ChIPHEBBIX TIOTOKOB B
IIPOU3BOJCTBEHHOM JIOTUCTUYECKOM CUCTEME;

- HaBbIKAMU U METOJIMKaMH pa3pabOTKU IpOrpaMM BHEAPEHUS
TEXHOJIOTMYECKUX U ITPOJYKTOBBIX MHHOBALIMM WX IIPOrpaMM
OpPraHU3alMOHHBIX U3MEHEHUN

[IIK-1 Bnaners MeTOaMU NPUHATUS PELLIEHUI B YIPABJIECHUU OllEPallMOHHOM
(TPOM3BOACTBEHHOMN) IEATEILHOCTH OpraHu3alui

3HaThb

- OCHOBHBIE OIPENEICHUS U TOHATHS ONIEPALIMOHHON (IIPOM3BOACTBEHHOMN )
NEeSATEIbHOCTH OPraHU3alui;

- OCHOBHBIE METObl IPUHATHS PEILICHUN B YIIPaBJIECHUU ONEPALIMOHHOMN
(IpON3BOACTBEHHOI) IEATEIBHOCTH OPraHU3alNI;

- OCHOBHBIE JIOTUCTUYECKUE KOHLIECTILIUHU YIIPABJICHUS ONIEpallMOHHON
(TpON3BOACTBEHHON) IEATEIBHOCTH OpPraHu3alnui

YmMmern

- 00cy)kaath cioco0bl 3PPEKTUBHOTO PEIICHUS B YIIPABICHUU
OIepalMOHHON (IIPOU3BOJCTBEHHOM) ACATEINFHOCTH OpraHU3aIHi;

- CTPOUTH TUIIMYHBIC JIOTUCTUYCCKUEC MOACIIN YITPABJICHUA
HPOU3BOJICTBCHHBIMU CUCTEMAMH;

- IPUMEHSATh METO/IbI IIPUHATHUS PELIECHNUN B YIPABICHUH OIEPALlOHHOMN
(TPOM3BOJICTBEHHON ) ACATEIBHOCTH OPraHH3aLHii

Bnaners

- METO/IaMH{ IPUHSTHSI PEIICHUH B YIIPaBICHUU OTIEPAIMOHHON
(IpOM3BOACTBEHHOW) EATEILHOCTH OPraHU3alINiA;

- HaBBIKaMU U METOJIMKAMU YIPABICHHS ONEPaAluOHHOMN
(IpOM3BOICTBEHHOM ) NEATEIHLHOCTHIO OpTraHU3aIlHii;

- OCHOBHBIMHU METOJ]aMH MCCIIEIOBaHUs B 00JaCTH yIIpaBICHUS
MIPOU3BOICTBEHHBIMHU JIOTUCTUYECKUMH CUCTEMAMH, PAKTHUYECKUMHU
YMEHUSIMU U HaBBIKAMH MX UCTIOJIb30BAHUS

[IIK-2 Pemate cTannapTHbIE 3a7a4i TPO(HECCUOHATLHON JESTENIbHOCTH ¢ TPUMEHEHUEM
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

3HaTh

- OCHOBHBIC OIIPCACIICHUA U TTIOHATUA I/IH(i)OpMaIII/IOHHO-
KOMMYHHUKAIIMOHHBIX TCXHOJIOT I/II>’I;

- OCHOBHBIC CTaHAAPTHBIC 3aa4n HpO(l)eCCI/IOHaJ'IBHOI\/JI JCATCIIBHOCTH U
IIpaBHjIa IPUMCHCHU I/IHq)OpMaI_II/IOHHO'KOMMYHI/IKaI_II/IOHHI)IX TEXHOJIOTUI
AJIA UX pCHICHUSA;

- ONpCACIICHUA ITPOU3BOACTBCHHBIX JIOTUCTHUYCCKUX ITPOLCCCOB

YmMmern

- BBIIICITIATH CTaHAApPTHBIE 3a7a4i TPO(HEeCCUOHATLHOM NesTeIbHOCTH;

- 00cyxath crmocoObl 3G (HEKTUBHOTO PENICHHS 3a7a9 PO eCcCHOHATHHON
NEeSTeNbHOCTH ¢ TPUMEHEHUEM NH(GOPMAITMOHHO- KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI,

- CTPOUTH TUIHYHBIE MOJIETU MPON3BOACTBEHHBIX JJOTUCTHUECKUX CHCTEM U
peaIn30BBIBATh MX C MIPUMEHEHUEM HH(POPMAITHOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHA

Bnanets

- METO/IaMU TPUMEHEHUS WH(HOPMAIIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHUH JIJIs1 ONTUMHU3ALUY I€ATEeIbHOCTH PON3BOACTBEHHBIX
JIOTUCTUYECKUX CUCTEM;

- IPAaKTUYECKUMU HaBBIKAMU MCIOJIb30BaHUS HH(OPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA JUTsI pEIICHUS CTAaHAAPTHBIX 3a71a4
npodeccnoHaNbHOM eATeNbHOCTH

6




4. CTpyKTYypa, 00bEM U coiepKaHne TUCUMTILTHHBI (MOIYJIs1)
OO01mas TpyI0eMKOCTh TUCHHUTUINHBI COCTABIISIET 6 3a4eTHBIX equHUI] 216 akaj. 4acoB, B TOM YUCIIE:
— KoHTakTHas padota — 100,8 akas. yacos:
— aynutopHas — 96 akaj. 4acos;
— BHeayuTopHas — 4,8 akaj. yacoB
— caMOCTOsITeNIbHAs paboTa — 79,5 akaJ. 4yacos;
— IMOJATOTOBKA K DK3aMeHy — 35,7 akaj. yaca

dDOpMa aTTeCTalluu - 3a4€T, OK3aMCH

AynuropHas s s
e KOHTaKTHas paboTa E z ®opma TeKyiero
=
B aKaJ. yacax 3] Bu KOHTPOJISI
Pasnen/ Tema 3 (B axaz. 4acax) £ A . P Koxn
g 3 © | caMOCTOSITeNIbHOM |  yCIIeBaeéMOCTH U
JUCLUATUINHBI 5 £ . | xoMnereHyu
@) g £ paboThI POMEXXYTOYHOH
nmab. | mpakrt. | &
Tlex. Z'Q aTTeCcTaluu
3aH. 3aH. | U &
1. IonsTHe «Jlorucruka
npousBoAcTBay. Llenn u 3amaun
JICITUTITHHBI
Nzyuenue
1.1 Coneprxanue M CTPyKTypa OCHOBHOM 1
l{eGHoﬁp u lfz I-}Ilgﬁ JIOTIOTHUATEILHOM OIIK-7, TIK-6,
y ya 3 3 5 Bxo1H0#1 KOHTpOIIL TI1K-1,
JICITUTITHHB «Jlorucruka JUTEPATypPhI IO TITIK-2
MIPOU3BOJICTBA JTUCLIUTUIHHE,
KOHCIEKTa JICKIUH
1.2 C 3
. TPYKTypa
o PYKTYP N3ydenne
JIOTHCTUYECKOU CHUCTEMBI. OCHOBHOM 1
B3anMocBsi3b - OIIK-7, TIK-6,
MIPOU3BOJICTBEHHOTO 5 521 8 A VYerHbIl onpoc TI1K-1,
JUTEPATYPHI 110
3JeMEHTa c JIpyTUMH [IITK-2
JCIUIUIAHE,
JIOTHCTUYECKUMHU .
KOHCIIEKTA JICKIUH
AJIEMEHTaAMU
HWtoro o paszeny 8 821 13
2. TIpoM3BOACTBEHHBIH 3JIEMEHT
JIOTHCTHYECKOW CHCTEMBI
2.1 bBa3ucHble M KIIIOYEBBIC Nzyuenue
HKLIWU OCHOBHOU 1
S yOI/I;IBOJICTBCHHOFO JIOTOIHUATEILHOM OIIK-7, TIK-6,
P 5 521 10 YerHblit onpoc IIIK-1,
JIOTHCTUYECKOTO  3JIEMEHTA. JUTEPATypPhI IO TIIK-2
Cucrema TIaHUPOBAHUS JTUCLIUTUIMHE,
MaTepUalbHBIX PECYpPCOB KOHCIEKTa JICKIUH
2.2 CoBpeMeHHBIC MOAXOIbI K 3
MTOHUMAHHUIO JIOTUCTHKH.
N3ydenne
Mertonst OLIEHKH OCHOBHOM 1
9KOHOMUYECKOM IOTIOTHATENBHO OIIK-7, TIK-6,
3 PeKTHBHOCTH 5 521 12 3auer [I1K-1,
. JIUTEPATYpPHI 110
JIOTUCTHYECKUX perieHui. [I1K-2
JCIUIUINHE,
Jlorucruueckue METO/IbI N
KOHCIIEKTA JICKIUH
YIIPaBICHUS B
IIPOMBIIIJIEHHOCTH
Uroro no pazaeny 10 10/41 | 22
Htoro 3a cemectp 18 18/611 | 35 3a4éT




3. Jloructuka MeTaTyprHIecKOro

HOpeAIpUITUSL

3.1 JlorucTrKa MPOM3BOACTBA

Ha npumepe
METaJUTyprU4ecKoro Nzyuenue
MPEIIPUSITHS. O6mas OCHOBHOM 1
Cf HTP a peIT I/IfI”IFIf/Iﬂ JIOTIOTHUATEILHOMN OIIK-7, ITK-6,
PYKTYP PEAID : 3 421 | 8 YerHsiit onpoc TIIK-1,
XapakTepucTHKa OCHOBHBIX JUTEPATYPHI 110 TTIK-2
nepeaesoB u crenuduka ux JIHCLHILIAHE,
paboThI. MarepuanbpHbie KOHCIIEKTA JIEKIH
MIOTOKH METaJLTyprH4ecKOro
TIPEIPHUSITUS
3.2 Meromuka  pacueTa
MOIIHOCTH MW  IapaMeTPOB
i P p Nzydenne
MaTepHaJIbHBIX MOTOKOB (Ha o
OCHOBHOM M
IIPUMEPE METAJTYyPrHYECKOro P —— OIIK-7, TIK-6,
npeanpustus). [llaxmaTHas 7 6/21 12 YcTHBI onpoc TITK-1,
JUTEPATYpPHI 110
Tabuna IPY30II0TOKOB. [I1K-2
JIHACIHIIINHE,
OnTuMu3anus .
KOHCITEKTa JICKI[Hi
MIPOU3BOICTBEHHBIX
TEXHOJIOTHYECKHX MPOILIECCOB
HWroro no pazaeny 10 10/41 | 20
4. VmpasneHue JIOTHCTHYECKOH
CHCTEMOM
Nzyuenue
OCHOBHOM U
4.1 BpIOOp JOTHCTHYECKUX OMOTHATEHO OIIK-7, TIK-6,
KOHUEMNIMHA 7151 KOHKPETHBIX 8 8/41 6 VYerHbIl onpoc TI1K-1,
JUTEPATYPHI 110
MPOU3BOJACTBEHHBIX CUCTEM [II1K-2
JIACHHATIINHE,
KOHCIEKTa JICKIUH
4.2 JIOTHCTHYECKHE METOIBI
BBISIBIICHHS MeCT
BO3HHKHOBEHMsI 3aTpar Ha
W3yuenune
MIPOMBIIIIICHHOM OCHOBHOM 1
MIPEeANPUITHH u P —— OIIK-7, TIK-6,
JIOTHCTHYECKHE CITOCOOBI 8 841 | 12,5 IHTEDATYDBL 110 VYcTHbIi onpoc ITIK-1,
noBblIeHUs 3¢ dexTUBHOCTH patyp MIIK-2
JIACHHATIINHE,
(GYHKIMOHUPOBAHUS .
o KOHCITEKTa JICKI[Hi
noJipa3iesieHui
MIPOMBIIIJICHHOTO
MPEATPHUSITHS
4.3 Oranbl nepexoja Nzyuenue
MPOU3BOJCTBEHHOTO OCHOBHOH K
SJI':l)CMeHTg OT TPAJULMOHHOMN OITOJTHUTEIILHOM OIIK-7, TIK-6,
pazui 4 4/21 6 A VYcTHBIN ompoc TI1K-1,
CHUCTEMBI  YyIpaBICHHUA K JIUTEPATYPHI 110 TITIK-2
JIOTHCTHYECKOM i HX JIHCHHILINHE,
XapaKTePUCTUKU KOHCIIEKTA JIEKIUI
Uroro no pazaeny 20 20/101 | 24,5
5.
51 IIpomexxyTounas IlogroroBka k OIIK-7, IIK-6,
a%TeCTaum P 7 SK3aMeH Oxsamen IIK-1,
y TITIK-2
Uroro no pazneny
Uroro 3a cemectp 30 30/1411| 44,5 SK3aMeH




Hroro no JUCHUITIINHE

48

48/201

79,5

3a4€T, OK3aMCH

OIIK-7,ITK-
6,[1ITK-
1,ITTIK-2




5 Oopa3oBartejibHbIE TEXHOJIOTHH

Jlyis peanu3anuu MpeayCMOTPEHHBIX BHJIOB Y4eOHOUW pabOThl B KauecTBE 00pa30BaTEIbHBIX
TEXHOJIOTUH B  MpPENnoJaBaHUM JAUCUUIUIMHBI  «JIorMcTMKa NpPOM3BOACTBAa»  UCIOJIB3YIOTCS
TpaJULIUOHHASI U MOAYJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTUH.

Ilepenaua HeOOXOAMMBIX TEOPETHUECKUX 3HAHUHM U (OPMHUPOBAHUE OCHOBHBIX ITPEACTABICHUN
B yueOHOHl aucuuruimHe <«Jlormctuka MPOM3BOJACTBA»  MPOUCXOAUT C  UCIHOJIB30BAHUEM
MYJIbTUMEAUHHOT0 000pYAOBaHUS

[IpakTuyeckne 3aHATUS NPOXOAAT B TPATUIHMOHHOH ¢opme W B ¢dopMme MpOoOIEMHBIX
cemuHapoB. Ha mnpoOieMHBIX ceMHHapax OOCYXJEHHE HOBOTO MaTepuajla COINPOBOXKIACTCS
IIOCTAaHOBKOM BOIIPOCOB M AMCKYCCHEH B IIOMCKaxX OTBETOB Ha ATH BOIPOCHL. B xoxe mpoBeneHus
IPAaKTUYECKUX 3aHATUI BBINOJIHAETCS PELICHHE MPaKTHUECKUX 3ahay jJoructuku. [Ipu nposeneHuu
IPAKTUYECKUX 3aHATHIX UCIIONb3YIOTCS paboTa B KOMaH/e U MeToab! IT.

CamocrosrenbHas paboTa CTUMYJIUpPYET CTYIEHTOB B Ipoliecce MOATOTOBKU JOMAIIHUX
3a/laHui, TIpY MOJATOTOBKE K MPOMEXKYTOYHOW WTOTOBOM aTTecTaluu Mo pe3yiabTaram 1 cemectpa,
KOTOpas OCYLIECTBIsETCA B (POpME 3allUThI HOATOTOBJIEHHBIX pedepaToB

6 YueOHO-MeTOAUUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aOIIMXCS
[TpexncraBneno B nmpuioxeHun 1.

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

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 0O0ecnedeHrue TUCIUIITTHHBI (MOTYJIs1)

a) OcHOBHas JIMTEepaTypa:

1. Ceprees, B.11. KopnoparusHas noructuka: 300 oTBETOB Ha BOIPOCH! MPO(ECCHOHAIOB
[DnexTponHsIii pecypce]: yueb. mocobue / B.1. Ceprees. — M.: UTHOPA-M, 2008. - 976 c. (Yueb. ans
By30B. Cmen. swurteparypa). — Pexkum nocrtyma: http://znanium.com/bookread.php?book=140959,
JJIEKTPOHHAs OMOIMOTeUHast cuctema Znanium. — 3ari. ¢ akpana. - ISBN 978-5-16-001675-7

2. JlormnoBa, H.A. OpraHu3anmusi NpeanpHHAMATENBCKOW EATENFHOCTH Ha TPaHCIIOpPTE
[DnexTponHbIii pecypc]: yuebd. mocodue / H.A. Jlorunosa, X. [TespBanos. - M.:HUILI Uudpa-M, 2013.
- 262 c. - (Boicee  oOpa3zoBaHue: bakanaspuar). —  Pexum  goctyna:
http://znanium.com/bookread.php? book=356840, snextponHas 6ubmMoTeUHas cucrema Znanium. —
3ari. ¢ skpana. - ISBN 978-5-16-005780-4.

0) lonoJiHMTEILHAA JIATEpaTypa:

1. ®panrok, P. A. Jloructuka B cxemax, Tabiuiax, JepuHAIEsX : yaeoHoe mocoodue / P. A. ®paHioOK ;
MI'TY. - Marautoropck : MI'TVY, 2015. - 1 anektpoH. onT. auck (CD-ROM). - 3arn. ¢ tury. sxpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1365.pdf&show=dcatalogues/1/1123818/1365.pdf
&view=true (mara obparmenus: 23.10.2020). - MakpooOBeKT. - TEKCT : SIEKTPOHHBIH. - CBEIEHUS JOCTYITHEI
takke Ha CD-ROM.

B) MeTonuyeckue ykazaHus:
[IpuBenens! B npuitoxkeHuu 1

r) [Iporpammuoe odecnneuenue u UHTEepHeT-pecypcehl:
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IIporpammHoe o6ecnneuenmne

Haumenosanue 110 Ne norosopa CpoK eiCcTBUS JTUIEH3UU
MS Windows 7

Professional(ms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (ms  [[1-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)

MS Office 2007 |y, 135 1 17.09.2007 Geccpouno
Professional

7Zip cB00OOaHO pacnpocTtpansemoe [10 OeCcCpoUHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX nmbopMaunongle CIIPaBOYHbLIC CUCTEMBI

HasBanue xypca CchlUIKa
DsekTpoHHas 0a3a mepuoAMuecKux u3maHuii East View
Information Services, OO0 «UIBUC»

https://dlib.eastview.com/

Haunonansnas nungopmannonHo-ananutuueckas cuctemal|URL:
— Poccutickuii nnekc nHayunoro nutupoBanust (PUHLL)  [https://elibrary.ru/project_risc.asp

ITouckosas cucrema Axagemus Google (Google Scholar) |URL.: https://scholar.google.ru/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHUYECKOE 00ECTICUCHUE TUCITUTIITUHBI BKITFOYACT:

Tun u HazBanue ayautopun OCHalleHUE ayIUTOPUI

VYyebHble ayTuTOpUM ISl TIPOBEACHHS 3aHATUHN JIEKIIMOHHOTO THMA - MynbTUMEAUITHBIC
CpeICTBAa XpaHEHUs, Iepeiavyl U MPeAOCTaBICHUS HHPOPMAITUT

VYyebHbIe ayTUTOPUH IS TPOBEACHUS MPAKTUYECKUX U CEMUHAPCKUX 3aHSATUH, TPYIITIOBBIX
U VHIUBUIAYAIbHBIX KOHCYJIbTAllMH, TEKYIIETO KOHTPOJS M IMPOMEKYTOYHOM aTrTecTaluu -
MynbTUMEANITHBIE CPEICTBA XPAHEHHU S, TIEpEAaun U MPEACTaBICHUS UHPOPMAIIUH

[Tomemienus 171 caMocTosATeNbHON paboThl oOyuatomuxcs - [lepcoHanbHbIe KOMIBIOTEPHI
¢ maketom MS Office, Bbixomom B UHTepHET W ¢ JOCTYIOM B DICKTPOHHYIO
nH(}OPMaIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomemenuss uist  XpaHeHHs] W NPOMUIAKTHYECKOTO  OOCITYKHMBaHMS ~ y4eOHOTO
obopymoBanusi - CTeTaXu A XpaHEHHS Y4eOHO-METOIWYECKOW TOKYMEHTAIluU, Y4eOHOTO
000pyI0BaHUs ¥ Y4€OHO-HATIIAIHBIX TTOCOOUH
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Ipuiio:xkenne 1 - YueOHO-MeTOAUYECKOE 00ecIeYeHHEe CAMOCTOSITEIbHOM Pad0ThHI 00y4al0IIUXCS

[To mucuumuHe «JIOrHCTHUKA TMPOM3BOACTBA» NPEAyCMOTPEHA ayauTOpHAsT W BHEAayIUTOpHAs
CaMOCTOATCIIbHAsA pa60Ta 06yqa}01111/1xc51.

AYHI/ITOpHaSI CaMOCTOATCIIbHasA pa60Ta CTYACHTOB Ha 3aHATUAX OCYHICCTBIIACTCA 110 KOHTPOJIEM
npenogaBaTeiid B BUAC PCHICHUA 3a1a4 U BBIIIOJTHCHUA ynan(HeHHﬁ, KOTOPEBIC OIIPEACTIACT IIPENOAaBaTEIb IJId
CTYZEHTA.

BHGayaHTOpHaH CaMOCTOATCIIbHasA pa60Ta o6yqa}01111/1xc;{ OCYHICCTBIIACTCA B BUAC U3YUCHUA JINTCPATYPhI
M0 COOTBETCTBYIOIIEMY Pa3lIeiy C MpopaboTKOW MaTepraa; BEIIIOTHEHHE KOHTPOIHHON pabOTHI.

MCTOILI/I‘IGCKI/IC YKazaHuss 110  BBIIIOJIHCHHIO KOHTpOJ'II:HOﬁ pa60Tm Ha TEMY «Jloructuka
METAJTYPrUYECKOTO MPEIIPUSITUS» TPEACTABICHBI HIKE.

Norncrtuka MeTannyprunieckoro npeanpmnatuma

Llenb meTogmyeckon pa3paboTKM — COPUEHTUPOBATb CTYAEHTa B Haya/ibHOW CTaZaMU BbIMOJIHEHMUA
pacyeTHo-rpadUYeCcKoi Unm BbIMYCKHOM KBaIMPUKALMOHHOMN paboTbl Npu pa3paboTke IOrMCTUKMK
NPOMbILLIEHHOTO NpeanpuATUA (B YaCTHOCTU, METaNIlYPrnuYecKkoro), T.e. B COOTBETCTBMU C 3aJaHHbIMU B
NPOEKTHOM 33aZj@aHUMN COPTAMEHTOM, 06 BEMOM, TEXHOJIOTUEN BbINMYCKAaeMOW NPOAYKLMU, @ TaKKe CTPYKTYpO
LLeXOB NOMOYb YCTaHOBUTb NepeYeHb, MPOorpamMmmy M COCTaB NPOKATHbIX, CTanenaaBUAbHbIX, LZOMEHHOIO U
BCMOMOTaTe/bHbIX LLEXOB, ONpeaenTb MOLLHOCTb rpy30MNOTOKOB, BbIGpaTb BUA, TPAHCNOPTA M ONpeaennTb
pa3mep 3anacos.

PekomeHayeTcs crnegytollasi nocnefoBaTenbHOCTb BbIMONHEHWS paboThl:
1. PaccuntaTtb COCTaB U NPOU3BOANTENIbHOCTb OCHOBHbIX M BCMOMOraTe/IbHbIX LLEXOB.

2. OI'IpEAEJ'IVITb COCTaB M KOJIMYECTBO arperaTtos B LEeXaX.

3. PaccumTaThb rpy30noTOKM OCHOBHbIX U BCMOMOTATE/IbHbIX LIEXOB. BbibpaTb BUA TpaHCNopTa U CTPYKTYpY
NoABWUMKHOTO COCTABA A/ PAa3/INYHbIX FPY30MOTOKOB.

4. OcywwecTBuTb BbIBOP NOABMMKHOIO COCTaBa M ONPeAEeNNTb ero KOAMYECTBO AN nepepaboTKu
PacYeTHOro rpy3onoToKa.

5. OnpeaennTb ONTMMasbHbIM pasmep Nogay No OTAENbHbIM BUAAM rpy3a.

1. PACYHET COCTABA U ITPOU3BOJUTEJBHOCTHU OCHOBHBIX 1 BCIIOMOI'ATEJIBHBIX IEXOB
B cooTBeTCTBUM € 3a4aHHBIM COPTAMEHTOM ONpeaeAeTca MPOKATHbIN LieX, BbINYCKAOWMI AaHHYIO

npoAyKumio. [N KaxK40oro NpoKaTHOro Liexa UM CTaHa HaXo4MTCA roL0Ban TMMOBas NPOU3BOAUTEIbHOCTb.
Mcxoana 13 3aaaHHON CyMMapHOW NPpoM3BOAMTEIbHOCTM 3aBoAa MO NPOKaTy U TUNOBOM NPOU3BOAUTENBHOCTH
Kak40ro 13 NpoKaTHbIX LEexos, nepebopom BapnaHTOB pPacciMTaTb KOANMYECTBO NPOKATHbIX LLEXOB KaXKA0ro
HanmeHoBaHUA. ObLiasn pacyeTHas NPOU3BOAMTEIbHOCTb BCErO NPEANPUATUA MOXKET OTKNIOHATLCA OT
3aZaHHOV He 6onee, yem Ha 0,3 M/IH. T B 6O/IbLLIYIO UM MEHbBLUYIO CTOPOHY.

Ha ocHOBaHMM NPOLIEHTHOrO COOTHOLLEHMA MeX Ay cnocobamm NPoM3BOACTBa CTaAu (CM. 3aaHue) u
BbIMYCKOM MPOKaTHOro copTameHTa HeobX0AMMO 3aKpenuUTb rPynmnbl NPOKATHbIX LLIeXOB 3a CTasennaBnibHbIMK
Lexamu.

[anee cTponTCA cXeMa TeXHONOMMYECKUX B3aMMOCBA3EN ANA KayKAOW rpynnbl MPOKATHbIX LLEXOB U BCErO
MeTailyprMyeckoro 3aBoAa B Le/IoM C YKaszaHMeM Ha IMHUAX PacXoaHbIX KoadpduumeHToB. NepBUUYHbIMMK NpK
MOCTPOEHMM CXeMbl BYAYT NPOKaTHbIE LieXa, OCTajibHble Lexa onpeaenatoTcs ns Tabauu, rpy3onoToKos no
NpubbITUIO. TEXHONOTMYECKME B3aMMOCBS3N METANNYPrMYECcKoro npeanpuaTna NosHOro LMKna B oblem Buge
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npeacraBneHbl Ha PUCYHKeE 1.1. Ha cxeme HEO6X0,£I,MMO NMOKa3blBaTb TOJ/IbKO OCHOBHbIE Ll€Xa 3aBO4a, K
KOTOPbIM OTHOCATCA NPOKATHbIE, CTa/sIEN/1aBUJIbHbIE, KOKCO,D,OMeHHbIVI, arnocba6pMKa.

PyKOBOACTByﬂCb pa3pa60TaHH0171 cxemom PaccynTaTb NPON3BOAUTENBLHOCTb LEXOB 3aBOJa.

2. PACYHET COCTABA HEXOB METAJUITYPTUYECKOI'O 3ABOJA
MocTpouB cxemy rpy30MnoTOKOB, ONpeAeAtoT pacyeTHYI0 NPOMU3BOAMTE/IbHOCTb LLIEXOB 3aB0Aa,

BK/IIOYEHHbIX B cxeMy. [lonas Ao cmanennasusnbHbiX yexos, HeobxoAMMO paccunTaTb YNC/IO arperaTos B
KaXXaoMm 13 HUX no popmyne:

n Qcp 'tn
e (2.1)
1440-g-T
roe Qf — pacyeTHas rogosasi TPOM3BOAMTENBbHOCTb CTanennaBubHOro  Lexa, T;
tn — MPOAOIMKUTENBHOCTb MaBKW, MUH.;
g — eMmKoCTb KOHBEPTOpPA, 3NEKTPUYECKON UMM MapTEHOBCKOW Mneyu, T;
T — yucno paboynx gHen B rogy. [Ins kKOHBEPTOPOB NpMHUMAaETCHa paBHbIM 365 (MpU HanMuuM pesepBHOro

KOHBepTOopa), ANns MapTeHoBckux neyven — 320, ansa anektponeden — 320 + 340 gHen.

Cnepyet cTpeMuUTbCA, UTOBbI N, 6bIN0 BAKKE K LLeNOMY YMCAY W, NPU OKPYFNAEeHUM B 6ONbLLIYIO CTOPOHY,
nosydanocb He meHee AByX (a1 KKLL MoXHO npuHMMaTh oaMH paboumnii KoHBepTop) nevelt. Janee
paccunTbiBaeTca GpakTMYECKOEe KOJIMYECTBO BbIM/IaBASEMOM CTalM, Ha KoTopoe noabupatotca YHPC. U3anwwiku
CTa/In, NOCAE PA3/IMBKM B U3/10XKHMULbI UM Ha MHJ13, oTnpaBAatoTCA Ha BHELWHIOK CEeTb.

Ha meTannypruyeckux 3aBofax NPUMEHAIOT MapmMeHOB8CKUe nNeyn eMKoCTbio: masble — oT 200 o 500 T n
60onbwmne — 500 + 1000 T. B HacToALee Bpems B POCCUMM NPeKpaLLEHO CTPOUTENLCTBO MapTEHOBCKUX NeYen,
MO3TOMY pPacyeTbl MOryT ObITb MCMO/Ib30BaHbI A8 PEKOHCTPYKLMMN U MOAEPHMU3ALNN MAPTEHOBCKUX LLEEXOB
CYLLLECTBYIOLLMX 3aBOAOB. Bpems naaBKkuM B MapTeHax 3aBUCUT OT EMKOCTM Meyu, Cnocoba 3aBasku (FKUAKUM
WY TBEPALIM YYTYHOM) U NPUMEHEHUA Kncaopoaa. O6bIYHO OHO A1 MasibIX Neyeit ¢ *KUAKOM 3aBanKow
coctasnaet 7 = 94 (5 + 7y npu Kucnopoge) n ana 6onbwnx — 9,5 + 12 4 (7 + 9 4 npm Kncnopoge). Teepgan
3aBasika YBE/IMUYMBAET CPOK NaBAeHus Ha 1 + 3 4 B 3aBUCMMOCTU OT EMKOCTU Meyn.

KoHeepmopHbIii cnocob nosiyyeHus CTanm ABAAETCA CaMbIM PacnpoCTPaHEHHbIM B MUPOBOW NPaKTUKe,
6naropapa 6osblueit NPoON3BOANTENILHOCTU MO CPABHEHMIO C APYTMMM cnocobamn. EMKOCTb COBPEMEHHbIX
KMCNIOPOAHO-KOHBEPTOPHbIX Nevelt coctasnset 100 + 400 1. Pabounit LMKA 04HOM NNaBKK (3arpyska,
npoaysKa, CINB CTann U LWnaKka u Ap.) coctasnaeT 40 +~ 65 MUH. TUNoBbIe NPOEKTbI LIEX0B AaHHOIo TUNa
npeaycmaTpuBaloT Hainume B Kaxkaom KKLL AByx — Tpex KOHBEpPTOPOB, U3 HUX O4UH — pe3epBHbIi. Mo3Tomy,
noc/ne pacyeTa Yncna arperaToB NPU KOHBEPTOPHOM crnocobe Heobxoamnmo Ao6aBUTbL pesepBHble. Hanpumep:
NPU pacyeTHbIX ABYX KOHBEPTOPaX — NPUHUMAIOTCA TPU, MPU PacYeTHbIX Tpex — NATb (A4B8a uexa, 8 o AHOM 2
pabouunx 1 1 pesepsHbIi, B Apyrom 1 pabouunii u 1 pesepBHbIi KOHBEPTOP).

3nekmpocmanennasunbHbiii cnocob NpUMeHseTca ANa BbINAaBKKU, Kak NPaBu/IO, BbICOKOKAYeCTBEHHOIO
meTanna. EMKkoctb anekTponeyeit coctasnseT ot 80 go 300 T. Bpemsa nnaBKM 3aBUCUT OT HEOBXOAMMOTO
KauyecTBa BbIMN/IaBAAEeMOM CTaNn, EMKOCTM arperaTta 1 coctasnseT oT 3,5 ~ 44 o 10 u.
dneKTpocTasnennaBubHble Neyn paboTatoT, Kak NPaBUAO, Ha TBEPAONM 3aBaJIKe LLMXTbl, NO3TOMY MUKCEPHOE
OTAe/IeEHNE B 3TUX LLeXaX OTCYTCTBYET.

Moacuuntas (I)aKTVI‘-IECKyIO npon3BoaANUTENIbHOCTb Ka*XA0ro CtanennaBuibHOro Uexa, onpeaenaroT
PacyeTHylo roaosyto nponssoanTeNbHOCTb domeHHO020 yexa:
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Zu = Q/?( K+ Qg)cnu Ky + QI\(?LI Ky, (2.2)

™ ™ ™
rae Q... Q5 , .Q, — dakTnyeckas Nnpon3BoOANTENILHOCTL COOTBETCTBYIOLLETO

CTafNennaBuAbHOrO Lexa;

k,,k,,k; — pacxogHble KO3GPULIMEHTbI MO YyryHy NP pasHbIX cnocobax nosyYeHna cTanu.

3atem paccy4nTbiBaeTCA KOJIN4ECTBO AOMEHHbIX neyenn B OOMeHHOM yexe:

p .
T
nd:W’ (23)

rae ng— pacyeTHana rogoBan NoTpPebHOCTb B Nepeaes/ibHOM U INTEMHOM YyTyHe, T;
¥ — KoadduumeHT nonesHoro obbema neuw, m>/T, coctasnset 0,4 = 0,6;

T — Konunuectso pabounx aHeit B rogy. B cpegHem coctasnaet 357 aHeir;
V — HOMWHaNbHbIN None3HbI 06bem JOMEHHON neuwn, m>.

Mony4YeHHOE YNCo OKpYrAAeTcA B 60/blUYIO CTOPOHY. Koandyectso nevyei A01XKHO 6bITb HE MeHee ABYX.
3aTem HeobxoaMMO onpeaennTb GakTUUECKYHO NPOU3BOAUTENBLHOCTL AOMEHHOTO Lexa (npeobpa3osas
dopmyny (2.3)). U3ANLWKKM YyryHa OTNPABAAIOTCA Ha Pa3/IMBOYHYIO MalLWHY U Aafiee Ha BHELLHIO CeTb.

KonnyecTBo pasiMBOYHbIX MALLWH ONpeaenaeTcs U3 yCI0BUA CyTOYHOM NPOU3BOANTENBHOCTU
pa3NnBOYHOM MawKnHbl — 1500 + 2000 T YywKoBoro YyryHa (0,7 < 0,9 MAH.T B rog) U KoanyecTsa paboumx
OHeWn B rogy - 355.

Yuncno arnoneHT Ha azsioMepayuoHHoOU ¢habpuke onpenensieTcs U3 BblpaXKeHus:

Qp
n =———a (2.4)
2 8000-C-F
roe Qr — pacyeTHas NPOV3BOANTENBLHOCTL arnodabpuky,
QL =Qb, Ky + Qb ks + Qi - ks + Qb - Ky, (2.5)

rue szu , Q,?,)( ’ Qg)cnu , Q,ﬁ,)u — (pakTHYeCKas IPOU3BOJIUTENLHOCTD 1IEXOB;

k,, ks, ks, Kk, — pacxoaHbie KO3GGULMEHTbI NO arOMepaTy COOTBETCTBYIOLLMX LIEXOB;
8000 — konnuecTso yacos paboTbl arNONEHTbI B rOA;
F — nnowaab cnekaHua arnonexTsl, Mm%
C — cbem arnomeparta ¢ 1 M? noLWwaam cnekaHua arnoneHTsl B Yac,T/m°. HaxoauTca B npegenax 1,7 +

2,0 1/m°.

HeobxoanMmo cTpemuTbea, 4Tobbl 1, BbII0 Kak MOXHO BMXKe K LeNloMy YMCAY U He MeHee AByX. 3TO

obbACHsETCA TeM, YTO NPOU3BOANTENbHOCTb arnodabpukn gonxKHa bbITb He Bbille NOTPebHOCTM 3aBoAa.
Arnomepat He NoANeKUT AONTOMY XPaHEHWUIO U NepeBO3Ke Ha bosbline paccTofAHUSA. HyXKHO OTMETUTb, YTO
HanMuune arnopabpuKmM B COCTaBe METaNNypPriuyeckoro 3aBoga No3BO/IAET UCMO/Ib30BaTb OTXOAbI APYTUX
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npon3sBoAacTB: KONOLWHUKOBOWM Nbl2IN, OKaJ/IMHbI, KOKCMKA, KOTOPbIE MCNO/Ib3YIOT B NpoLlecce npons3soactea
araomepara.

KosinyecTBO 6aTapeil KOKCOXUMUYECK020 Yexa onpeaeiaeTcs
Q7 -t,
T 24.072-p-V,-n-T’

n,es (2.6)
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MerayuiojioMm

dDimrocel, 100aBKH

YyHmKoBbIi YyryH

Arnodabpuka Ckpanobasza
cKpan
. arjomepar
JKene3HopynHbIit
KOHHCHTPaT arsomepar crpan
& - y — Cnurtkn v
Brermmsis | SABOJACKas JomMennsbrit . CranennaBUIbHBIN IIpokartHsblit
= | copruposou- [_PIocH HKupenii
ceThb pTHD = > nex ex < nex
<«————— pag crannus | AOOABKH IyryH Ckpan
111 [Yroms xox- / Kuakuit ayrys
Cyromuiics
KOKC [IaKk
/ v
y PasnuBounas
KOKCO- Inako- MAallliHa
XUMHYSCKUN nepepadoTKa Otnen
ex CTaJerIaBUIbHBIX
. [IJIAKOB
IIaK YymKOBBIHM aKo
/ 4yT'YH
OtBan v
JOMEHHBIX Cxknang
[IJIAKOB 9YIIKOBOTO
qyryHa
I'pannurak , mie6eHb U Ap. Y
IIpokat

Pucynok 1.1 - CxeMa TEXHOJIOTHUECKUX B3aMMOCBSI3€H METAJUTYpTHUYECKOTO 3aBOAa




roe Q? — pacyeTHasi IPOM3BOANTENLHOCTb Liexa, T;
0,72 — koachuuMeHT BbIxoaa Kokca Ha 1 T CyXoro Yrmsi;

t — MPOAOIMKUTENBHOCTL LIMKIa KOKCOBaHWS, Y.;

&

— MMOTHOCTb Yrn4, /M3 (p=10-+15 T/M3);
— 00bEeM KOKCOBOW neuu, M3,

— KOMNM4eCcTBO KOKCOBbIX Neyen B baTapee;
— konunyecTeo pabounx gHen B rogy (340 + 350).

_|3,§<b

MonyyeHHoe 3HaYeHne N, OKpyrnaetca B 60NbLIyto CTOPOHY. OHO AO/MKHO BbITh He MeHee AByX.

3aTem nepepaccymTbiBaeTca paKkTMUecKan Npon3BoanUTeIbHOCTb Liexa. M36bITOK KoKca oTnpasafeTcs Ha

BHELWHKOK CETb.

Konnyectso neueit B U36ecmKoeo-06xu2080M yexe, winakonepepabamoisaroujux ycmaHO6oK,
AOMEHHbIX U CTaNIenNaBU/bHbIX WAAKOB ONpeaenserca AeeHnem nporpamm Ha TUNoBYHo
NPOU3BOAUTENbHOCTb. MporpamMmma paccumTbIBAETCA CyMMMUPOBaHNEM NOTPEBHOCTEN B M3BECTU MU
KOJIMYECTBA MOCTYNalolLero B nepepaboTKy KMUAKOTO WaKa.

Konnuectso KoHBepTepoBs B KKLL onpegenseTcs no gaHHbiM Tabsmupl 2.1.

MpefycmaTpuBaeTcs 3a/IMBKa YyryHa B KOHBEPTEP O4HMM KOBLUOM, @ 3aBaJIKa CKpana — O4HUM UAN ABYMA
COBKaMW. PekomeHpayeTca, 4Tobbl B 04HOM Lexe 6b110 04AMH — ABa paboTalolmMx KOHBEPTEpPa U OAMNH
pe3epBHbIN.

Ta6simna 2.1 - HopMmaTuBHas NpoA0/DKMTE/IbHOCTD IIMKJ/IAa KOHBEPTEPHO# IJIaBKU

* *

EmKOCTb KOHBEpTEpa XUaKon ctanm 50 100 150 200 250 300 400

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

*MpumeuaHue: 100 — n 250 — TOHHbIE KOHBEPTEPbI MPUMEHAIOTCA 414 NepennaBKu HU3K0HocHOopPUCTbIX YYryHOB.

YMCNO 3NEeKTPUYECKMX LYTOBbIX CTaNenNaBM/bHbIX NMeyei ycTaHaBAMBaEeTCA Ha OCHOBaHWUM Tabaunupl 2.2.

Tabunuua 2.2 - [IpoJonKUTENILHOCTD IIABKH B IyTOBBIX AJIEKTpOIleuax

HomunHanbHas eMKOoCTb anekTponeyun, T 25 50 100 200

[MpoJomKNTENBbHOCTL NNaBku, MUH 180 190 200 220

B ogHOM uexe pekomeHAyeTCA YCTaHaBInBaATb OT ABYX 40 NATU :-meKTponeqeﬁ.
JaHHble no MapTEHOBCKMM NneYyam npeacraBieHbl B Ta6nmu,e 2.3.

Ta6smua 2.3 - [Ipo0/KUTENbHOCTb IIVIABKU B MAPTEHOBCKMX Nevax

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

[MpoJomKUTENnbHOCTL NNaBkK,4 6,3 6,8 7,9 8,6 9,5 9,8 10,4 10,7 11,0

PekomeHayeTcsi, 4TOObI B OOHOM Liexe Obifio OT ABYX 40 AECATM MapTEHOBCKMX NeYei.
EMKOCTb arperatos v Bpema naaBku NoAbumpatoTcs Tak, YTobbl YNCNO0 NeYeit Npu OKPyraeHnn B 60bLuyto

CTOPOHY 6b1710 6U3KO K LLeNOMY YmnCAy.



HoMMHanbHbIN NonesHblit 06bem (M?) JomeHHbIX neveit: 1386, 1513, 1719, 2000, 2700, 3200, 5000, 5500,
7000.

Maowaab cnekaHusa arnoneHt (m?): 252, 280, 300, 400, 500.

KonnuecTBo KOKCOBbIX BaTapelt onpeaenserca B COOTBETCTBMM C AaHHbIMW, NpUBeAeHHbIMK B Tabanue
2.4,

Mpoun3BoaMTENBHOCTD OAHOM Pa3MBOYHON MaLlMHbl cocTasaneT 0,7 — 0,9 MAH. T YyLLKOBOFO YyryHa B roA.

Tao6auna 2.4 - XapakTepuCTUKM KOKCOXUMHUYECKUX arperaToB

Uucno neveri B 6aTapee, WIT O6bem neuu, m° MpogonmknTenbHOCTb LMKNa
KOKcOoBaHus, Y
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, obXurarLLmMM N3BeCTb, NpMBeaeHbI B Tabnmue 2.5.

Ta6smmua 2.5 - XapakTepucTHKa U3BECTKOBO-00KUMI'OBBIX Mevei

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

[pon3BoanTensHOCTL, ThiC. T B o4 46,2 110,0 330,0

Mpon3BoanNTENbLHOCTL LUNakonepepabaTbiBaOLWLMX LEXOB AOMEHHBIX LUAKOB:
a) YCTaHOBKM r'MAapoxKenobHoi rpaHynaummn — 750, 1500 TbiC.T rpaHLUAaKa B rog,;

6) yCTaHOBKM N0 NPOM3BOACTBY LWAAKOBOM Nemsbl - 320, 640 ThbiC.T B rof;

B) YCTaHOBKM MO NPOU3BOACTBY NUTOro dpakuMoHnpoBaHHoro webHa 500, 800 Teic.T B rog;

) YCTaHOBKM MO MPOM3BOACTBY (PpakuUMOHMPOBAHHOIO LWebHs 13 KOBLUOBLIX ocTaTkoB — 500, 700, 1000
TbIC.T B rOA.

MponsBoanTeNbHOCTDL WaaKkonepepabaTbiBalOWMX LLEXOB CTaNenNaBUAbHbIX WAAKOB: YCTAHOBKU MO

npoussoacTey webHs — 100, 300, 600, 1000, 1500 Tobic.T B roa,

MponsBogUTENbHOCTb TPYOOUTEMHOTO LieXa 3aBMCUT OT cnocoba OTMBKM, auameTpa TPyb 1 konebnetcs
B npegenax ot 0,05 oo 0,2 MAH.T rOTOBbIX TPY6 B roA.

Mpons3BoagnTENbHOCTb INTENHbIX LexoB — 40 — 50 TbiC.T B roa,

Mpoun3BoaMTEeNbHOCTb LeXa U3N0XKHUL, NPU NPOU3BOANTENBHOCTU 3aBo4a 6,5 MaH.T cTanu B rog — 200
TbIC.T B rog,

3. PACYET I'PY300B0POTA OCHOBHBIX U BCIIOMOI'ATEJIBHBIX IIEXOB
PacueT rpysoobopoTa NponsBoamnTCca MCxoaa U3 GaKkTUUECKON NPOM3BOAUTEIbHOCTU LLEXOB, HaUMHaA C

NPOKAaTHbIX 1 3aKaHUYMBas ar/JIoOKOKCOAOMEHHbIM NPoM3BOACTBOM. [010BOI rpy30060pOT ONpeaensercs
OTAeNbHO NOo NPUBbLIBAIOLLMM W OTNPABASEMbIM U3 LLEXOB rpy3am Nno cieaytollein dopmyne

‘)i - Qi 'kpa’
roe Qi — d)aKTW—leCKaﬂ npon3BoaANTENTIbHOCTb | -rfo uexa,

ka — koadhULMeHT pacxoaa (Bblxoaa) NpnbbiBaemoro




(otnpasnsemoro) K-ro rpysa.

MepeyeHb NPUBLIBAIOLLMX M OTMPABASEMbIX FPY30B, a TaKKe PacxoHble KO3GOULIMEHTbI MO KaxkAoMy
rpy3y AN OCHOBHbIX U BCMOMOraTe/IbHbIX LeX0B cBeAeHbl B Tabnuubl. Begomoctu rpysoobopoTa no
OTAEeNbHbIM Liexam LenecoobpasHo NpeacTaBUTb B MPUIOKEHMUM K NOACHUTENbHOM 3aMMCKe KYpCcoBOro
npoekTa.

Ha ocHoBaHMM BegOMOCTEN COCTaBAAETCA Kocan (LaxmaTHas) Tabanua rpysoobopoTa No 3aBoAay B LLE/IOM
(pucyHOK 3.1).

PucyHok 3.1 - LLlaxmaTtHas T1abnuua rpysoobopoTa
B waxmaTtHol Tabauue undpbl B CTPOKAX NOKa3bIBalOT pa3mepbl OTNPaB/IeHUA rpy30B U3 AaHHOTrOo Lexa U

pacnpegeneHue ux no apyrum uexam. Lindpol B ctonbuax o3HayatoT npubbiTue rpy30B B AaHHbIN Liex 13
Apyrux Lexos. PesynbTupytowme LumMdpbl No BEPTUKAIMU U TOPU3OHTANM AJ1A KAXKLO0TO Liexa He OAMHAKOBbI, TaK
KaK 4acTb CbipbA M TON/MBA CropaeT. B To e Bpemsa utorosble undpbl No Bcei Tabanue no sngam
TpaHcNopTa, KpOMe NepeBO30K B BaroHax P/, 0 KHbI COBNaAaTh.

3aTtem onpeaensaeTca CTPYKTypa NOABUXKHOIO cocTaBa AnAa napka P/, ona BHYTpM3aBOACKOro
YKEeNe3HOA0POKHOIo M aBTOMOOWIBHOrO TpaHCNopTa.

Mo pagy uexos NpUbbLITME U OTNPAB/IEHWE IPY30B HE AO/IKHO COBMNAaAaTh. Tak, MO LEexy ropayein npokaTky,
Hanpumep, OTNPaBAeHME MOKET NpeBblLaTh NPUBLITUE 33 CYET OKUCAEHUA MmeTanna (OKanuHa), no
KOKCOXMMMYECKOMY U SOMEHHOMY LieXxam NpubbITUe 3HAUMTEIbHO NPEeBbILAET OTNPaB/eHNe 3a CYET BbIXOAa
NEeTy4YnX BeLLecTB.

an nposepke 6anaHca CKpana — HeA0CTAaTOK BOCNOJZIHAETCA NoJsiydeHUem meTasiioJsioma C BHELUHeW ceTn,
orHeynopos — noAso3om C BHELLUHEWN ceTu.

Mpu onpeaeneHnn CyToUHbIX rpy30060pOTOB, B LIENSAX pacyeTa NoTPebHbIX TPAHCMOPTHbIX CPeAacTs,
HeobX04MMO YYUTbIBATb HEPABHOMEPHOCTb PaboTbl TPAaHCNOpPTa, KO3bULMEHTbI HEPABHOMEPHOCTH, NPU
OTCYTCTBUM CMELMaNbHbIX YKa3aHUI, B pacyeTax MOXKHO NPUHUMaTb: NpnbbITMA ¢ BHelwHel cetn K= 1,2;
oTnpaBneHnA Ha BHewWwHol ceTb K = 1,1; ana mexuexosblx nepeBo3ok K=1,1.

Bug, TpaHcnopTa v CTPYKTypa NOABMMHOMO COCTaBa OnpeaenatoTca AN KaxAoro poaa rpysa no uexam
3aBoga. [pn aToM He06X0ANMO YYUTbIBATh GU3NKO-XMMMYECKNE CBOMCTBA NEPEBO3MMbIX rPY30B.



Mpy30060pOT }KeNe3HOA0POKHOIO TPAHCNOPTA AE/UTCA Ha BHELLUHWIM U BHYTPEHHMUI. BHewWwHWiA
rpy30060poT onpeaenseTcs no 3aBoACKOM COPTUPOBOYHOM cTaHLmMK (3CC) MM No CTaHUMU NPUMbIKAHUA.

OcHOBO Ana pacyeTa aBaatoTca Tabanubl rpy30060poToB No Lexam 3asoaa. M3 tabauu otbmpatoTtca
rpy3sbl, NOCTYMaloLLINE C BHELIHEN CETU UKW OTNPABASEMbIE Ha BHELLIHIOK CETb }KeNe3HOA0POKHbIM
TpaHcnopTom. [JaHHble BHeLWHero rpy3oobopoTa cBoaATca B Tabaumuy no popme tabaumubi 3.1.

Ta6suua 3.1 - BHelnHU# rpy300060poT 3aBoa. 7Ke1e3HO40P0KHbIMA TPAHCHOPT

HaumeHoBaHne MyHkT "py3oobopoT Tunn Kon-so Kon-Bo Yucno
rpysa BbIFPY3KW/MOrpy3ku 3arpyska BaroHoOB B BaroHoB B noesgos
BaroHoB CYTKU noesge (nopauy) B

(nogave) CYTKU

TbIC.T B rog T B CYTKM

1 2 3 4 5 6 7 8

YkazaHHas chopma paspabaTtbiBaeTcsl OTAESbHO MO NPUOLITHIO U MO OTNPaBMEHUIO.
KosimuectBo BaroHoB B noe3ge (nogaye) (rpada 8) onpegenserca no TAroBbIM pacieTam Uau B

3aBMCMMOCTM OT MecTa pachopmMMpPOBaHUA Noesaa, CleaytowWwero Ha 3aBoj U ¢ 3aBoda. Y1cno noesgos no
rpade 8 okpyraaeTcsa B 60/1bLUYO CTOPOHY.

Ha ocHoBaHuMM pacyeToB rpy3oo06opoTa no NpmubbITULO U OTNPaBAEHUIO cocTaBaseTcA Tabamua 3.2 6anaHca
BaroHOB, B KOTOPOW HEAOCTAOWNIA NOABUMKHOM COCTAB NPUXOAMUT C BHELLHEN CeTU B COOPHbIX Noe3aax, a
BbICBOOOKAAOLWMIACA MOPOXKHAK, HE BOCTPeOOBaHHbIM NOA, NOrpy3Ky, OTNPABAAETCA Ha BHELLHIOW CeTb B
MapLipyTax nam cbopHbIX noesaax.

Ta6simna 3.2 - baslaHCc BaroHoOB NpeAnpUusATUA

Tun noesaa MpubbITHE, Bar/cyTkn OTnpaBsneHne, Bar/cyTku
pyxeHble lMopoxHne Bcero pyxeHble MopoxHne Bcero
nB N Kp... nB N Kp... nB N kp ... nB N kp ...

MapLipyTHbIn
COopHbIN

MapupyTHbI
NMOPOXHSK

Kpome meTannyprmyeckoro 3aBoza, KenesHoA0pOoKHbIM TPaHCNoPT 06CyKMBaeT NpeanpuaTma u
CTPOUTENbHbIE OPFraHU3aLNK, BXOAALLME B MPOMBbILWAEHHbIM y3en. [Tpy OTCYyTCTBUM ONpeaeneHHbIX YKa3aHW
MOKHO NPUHUMATbL NPUOBLITUE FPY30B HA NPeANPUATUA NPomy3na B pasmepe 40% oT npmbbITUA HA OCHOBHOE
npeanpuAtTue (MeTannypruyeckoro 3asoaa), a otnpasnexHve —25-30% /4/.

BHyTpu3aBOACKME XKene3HOLOPOXKHbIE NePeBO3KU AeNATCA HA NEPEBO3KU rPYy30B BHELLHEro
rpy30060p0Ta, ocyuwecrtBiAemMmble B BaroHax P/ v B BaroHax CcobCTBEHHOTO napkKa, mexuexosble
TEXHOJ/IOTN4YeCKMe nepeBo3Kkn; BHYTpULUEXOBDbIE MEPEBO3KN. I'Ipvl Bbl60pe TWMNa BaroHoOB ANA BHYTPU3aBO4CKUX
nepeBO30K pekKomMmeHAYyeTCA PyKOBOACTBOBATbCA CaeAyOLWnUm:

- pyda, U3BECTHAK, KOKC, OKa/InHa, OXﬂa)KAEHHbIVI araomepart u apyrue He 6OHLLI,VIECFI BNarum rpysbl
NepeBO3ATCA B Xonnepax;

- Mycop, 60 OrHeynopos 1 Apyrue rpysbl, pasrpyaemble B 0TBaA WM Ha NIOLWAAKE — B AYMMKapax;

- cbinyyne rpysbl, boAwmecs aTMochepHbIX OCaZLKOB (LLeMEeHT, U3BECTb U Mp.) — B KOHTEMHepaXx,
YHUBEPCaNbHbIX KPbITbIX BarOHaX UM KPbITbIX Xonnepax (LLemMeHToBo3);




- LWUTYYHbIe rpy3bl NePeBO3ATCA Ha NOAA0HAX, B KOHTEHepax — Ha naaTtdopmax;

- MeTaNInYeckme HaBaoyHble maTepuansl (CKpan, o6pesb 1 T.N.) — B NONyBaroHax Uau Ha nnatpopmax;
- AAnMHHOMep (nec, Tpybbl) — Ha naatdopmax;

- Ha/INBHbIE FPy3bl — B LUCTEPHAX;

- *KUOKMM YyTyH — B YyryHoBO3ax rpysonogabemHocTtbio 100 1 140 T unn nepeaBuKHbIX MUKCEPOBO3ax
rpysonogbvemHoctbio 280, 420 1 600 T;

- KMAKUIM WNaK — B LUNAKOBO3HbIX Yallax emkocTbio 11, 16, 20 M3;
- ropAYne CAUTKU — Ha TenexKax rpysonoabvemHoctbto 120 - 160 T;
- LUMXTA B CTasieniaBU/IbHble LLEXM — B My/Ibax Ha TeNeXKax rpysonogbemHocTbio 40 — 50 T.

BHYTpU3aBOACKMNE ¥Kele3HOA0POKHbIE MepeBO3KN YUMTbIBAOTCA OTAENbHO U odopmAastoTcs no popme
Tabnuubl 3.1 c gobasneHMem rpad o xapakTepe Norpy3Kn — BbIrPy3KU, YNCIE «BepPTYLLIEK» U Ap. PacyeT
3aKaH4YMBaeTCa onpegeneHnem paboyero napka BaroHOB Pa3/IMYHbIX TUNOB B LLEJIOM A/ BCEro NpeanpuATuUs.

ABTOMOGUMBHBIM TPAHCMOPTOM Ha METamNNypriuyeckux 3aBofax pekoMeHayeTcs NepeBo3uTb creayloLme

rpy3bi:
- OTHeynopbl 13 Liexa OrHeynopoB Ha CKNaAbl MW B LEXA;

- MYCOp M3 BCEX LLEXOB, KPOME AOMEHHOIO U CTaNenNaBUbHbIX;

- ropenan 3emns B OTBas;

- KOKCUK 13 KKL, B NpoKaTHbIN U gpyrue uexa;

- WAK U3 INTEMHBIX LLEXOB B OTBA;

- CKpan Ha ckpanobasy 13 Lexos;

- 601 OrHeynopoB B LLeX OrHEeYNnopos;

- rPaHLUIaK M Nem3a OT WaaKonepepabaTbiBalOWMX YCTAHOBOK Ha HYXKAbl NpeanpuaTUin NpomMmysna;
- pasHble rpy3sbl (0bopyaoBaHMe, 3an4acTy 1 np.).

Ipy30060pOT aBTOTpPaHCNOpPTa 06pabaTbiBaeTCA OTAENbHO MO BHELWHMM W BHYTPEHHUM NepeBoO3Kam U
odopmnaeTca no popme aHanormyHo Tabauue 3.1 c ykasaHvem B rpade 6 yncna pencos B CYyTKK, a B rpade 7 —
HeobX0AMMOro Ha AaHHbIX NepeBo3Kax KoandecTsa aBTomobunein. Npada 8 ncknoyaetca. Pacuer
3aBeplUaeTcA onpeaeneHnem paboyero napka aBTomobuaen No TMNam M MapKam ANs BCEro 3aBoja.

CTaLI,VIOHaprIe n nepeasuXHble JIEHTO4YHbIE n JIEHTOYHO-KaHaTHbIe KOHBeVIepr cnenyert
npegycMmaTtpuBaTthb:
- ON1A TPAHCNOPTUPOBKU YA, pyAbl U PYAHbIX KOHUEHTPATOB, U3BECTHAKA OT BaFOHOOﬂpOKMAbIBaTeﬂer/’I Ao

CKNaja v fanee A0 LEXOB;

- ON1A TPAHCNOPTUPOBKU U3BECTU, OJTOMUTA, 6OKCVIT3, pyabl U gpyrunx WNMXTOBbIX MaTepmrasios CO CKnagoB
Ao GYHKepOB CTanennasuibHbIX LLEXOB;

- AnAa nogayvun pyabl, U3BeCTHAKA U NMPOYUX Ha 6yHKepHy+o 9CTakKagy AOMEHHOTIO uexa n ot 6yHKepOB K
CKMMNoBbIM NOAbEMHUKaM NN HAKNTOHHbIM KOHBEﬁeprIM MOCTamM JOMEHHbIX nevein.

KoHBeliepbl BUBpALMOHHbIe (BMOPOTPY6bLI) CieayeT npesycMaTpuBaTh AN TPAHCMOPTUPOBKM
KOJIOLUHMKOBOW Mbl/K, 30/1bl, LWWAAKA U T.M.

MoHopenbcoBble NOABECHbIE A4OPOrM C rPy30M0AbEMHOCTbIO BaroHa 3,1 1 25 T — 41A TPaHCNOPTUPOBKM
roTOBOW NPOAYKLMM NPOKATHbIX LIEXOB, METa/1a CO CKAaA0B B NPOM3BOACTBEHHbIE LLEXU, LUMXTOBbIX
maTtepuanos, GeppocnnaBos, OrHeyrnopos v np.

0O0603HauaTh MMPOU3BOACTBCHHBLIC U TPAHCTIOPTHLIC O0OBEKTEI HCOGXOILI/IMO B COOTBCTCTBUU C Ta6nnuel71 3.3.



Tao6sauna 3.3 - AGOpeBHMaTypa Ha3BaHUM 1€X0B, 00 bEKTOB, TPAHCNIOPTA

Homep n/n MpuHaToe HavmeHoBaHue arperarta, Lexa, o6bekTa, rpysa
coKpalleHune
1 AD ArnomepaumoHHas cdabpuka
2 b BritomMuHr
3 By Bnok NpokaTHbIX LexoB
4 au [JOMeHHbIN uex
5 3C 3aroToBOYHbIN CTaH
6 KKL, KucnopogHo-koHBEpTEPHbIN Liex
7 KT Kokc ToBapHbIf
8 KXU Kokcoxnmuyeckuin uex
9 PXL BHewHsis ceTb
10 ML, MapTeHoBckuin Lex
11 (0] OtBan
12 onn OTpeneHne oUMHKOBaHUSA IUCTOB U NOMoc
13 OHPC OTheneHne HenpepbIBHOWM pasnuBKU cTanm
14 OHPCCK -/l - pNs OTNMBKM COPTOBOW 3aroTOBKM Npu paboTe ¢ KOHBEpPTEPaMu
15 OHPCCIIK - /I - ana otnuekM cnaboBoK 3aroToBkM Npun paboTe ¢ kKoHBEpTepamm
16 OHPCCI3 -/l - pns otnuekKn cnNsboBow 3aroToBKM Npu paboTe ¢ anekTponeyamm
17 OHPCC3 -/l - [Onst OTNUBKM COPTOBOM 3aroToOBKU Npu paboTe ¢ anekTponevyamm
18 OPCU ML OTgeneHne pasnmBKKM CTanu B U3NOXHULbI B MApTEHOBCKOM Liexe
19 OPCUKKL, OTaeneHne pasnuBKM CTann B U3NOXHMULbI B KMCNOPOAHO-KOHBEPTEPHOM Liexe
20 oPCHaCny OTaeneHne pasnuBKX CTann B U3N0XHULbI B 3NeKTpocTanennaBuiibHOM Liexe
21 M [MpompanoH, B KOTOPOM NpegnosiaraeTca pacnonoXnTb METannyprmyecknii 3aBsos,
22 PM PasnuBoyHasa malumHa
23 PCB PemoHTHO-CTponTenbHbIN 6nok
24 C CnabuHr
25 CPB CkpanopasgernoyHasa 6asa
26 T3C Tpy603aroToBOYHbIN CTaH
27 YT YCTaHOBKU rMapoXXenobHOM rpaHynsumm
28 Yol YCcTaHOBKM MO NPOV3BOACTBY NIMTOr0 hpakUMOHMPOBAHHOIO LebHs
29 Y YyacTok nepBuYHO nepepaboTkm Wwnaka
30 Yol YCcTaHOBKM Anst NonyYeHnst ppakuMOHMPOBaHHOIO LLUNAKOBOIO LebHs
31 YoUK YcTaHOBKM NO NPOM3BOACTBY (PPaKLMOHMPOBAHHOIO LWEBHS 13 KOBLUEBbIX OCTaTKOB
32 MY Y4acTok No NPOU3BOACTBY LUNAKOBOW MyKu C ApobneHnem
33 yun YCcTaHOBKM NO NPOM3BOACTBY LLTAKOBOM Nem3bl
34 urr Llex rHyTbIX npodunen
35 urmneT Llex ropsiyen npokatku 6eCLLOBHbIX TPYO
36 urnTc Llex ropsiyert npokaTkm € TONCTONMCTOBLIMU CTaHaMu
37 urnwnc Llex ropsiuer npokaTku € LUMPOKOMNOSIOCHLIMK CTaHaMu
38 LXK Llex xonogHon NpokaTKu ectun
39 Ln Liex nanoxnuy,
40 Uno Liex n3BecTkOBO-0GXUrOBbI
41 LIK Llex kaTaHKun N3 KOHCTPYKLMOHHBIX CTanemn
42 LIKM Liex Ky3He4HO-npeccoBbIi
43 LIKCN Liex kpynHOCOPTHbLIX Npodunen
44 L Llex neHTbI
45 LMK Liex meTannokoHCTpyKuUmMin
46 UM MopenbHbIn Luex
47 UMM Liex menkocopTHbIX Npodunen
48 Lo Llex orHeynopoB
49 LP Liex penbcobanoyHbin
50 LPMoO Llex pemoHTa npokaTHoro obopyaoBaHus
51 UPCO Llex pemoHTa cTanennasunsHoro o6opyaoBaHusi
52 ucn Llex cpegHecopTHbIX npodunen
53 uTea Tpy60aneKTpoCcBapOYHbI LIeX NPSMOLLOBHbIX TPy GonbLuoro anameTtpa
54 uTB Tpy60BONOYMNbHBIN LiEX
55 utn TpybonuTenHeIn Lex
56 urMa TpyboCcBapoYHbIN Liex NPSIMOLLOBHBIX TPYO Manoro agnameTpa
57 UTH Liex TepMoHannaBo4HbIv
58 urtnc TpyboCBapO4HbIN LieX HENPEpPbLIBHOWN MEYHOW CBapKu
59 urcu Tpy60aneKTpocBapOYHbIf LieX AYroBOW CBApKU CO CNpasbHbIM LLUBOM
60 LeC Liex dacoHocTanenutenHbin
61 LIXITK3 Liex xonogHoM NpokaTKku XXeCTu MeKTPONUTUYECKOTO TY>KEHUS
62 uxnnn Llex xonogHow npokaTkn TIMCTOBON 1 MONOCOBW CTanum
63 uxnma Llex xonogHou npokaTkn Tpyb manoro guameTpa
64 UymMn Llex yyryHomeaHONUTENHbIN
65 yT YyryH ToBapHbIN
67 aocny AneKTpocTanennaBuibHbIN LEeX
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HpI/IJIO)KEHI/Ie A- HpOBKTHbIﬁ COPTAMEHT U HAUMEHOBAHHE L1€X0B

[MpoeKkTHbIN copTaMeHT

Llex

KaTtaHka

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

Tpy6Has 3aroTtoBka, 6anku, weennepsbl, yronku (80 — 200 mm)
Tpy6Has 3aroToBka, penschbl, 6anku, weennepsbl (200 — 400 mm)
Tpy6bl 6ecLioBHbIE

JIMcTbl 13 yrnepoamcTbiX KUMALWMX, CMOKOWHBIX, NIErMpoBaHHbIX 1
HM3KOMEernpoBaHHbIX cTanemn
["HyTble npodhunu

Jvctel n nomocel B
HW3KONEernpoBaHHbIX CTanewn
JlnctoBas n nonocosas cranb XONOAHOW NPOKaTKn
JleHTa

KecTb

XKecTb 6enas, anekTponUTUYECKOro NyXeHus

pynoHax n3 yrmepoamncTtbixX n

JIMCTbI M NONOCHI OLIMHKOBAHHbIE
Tpy6bl Manoro guameTpa XOnoAHON NpoKaTkn
Tpy6bl kaTaHble

KaTaHkn n3 KOHCTPYKLMOHHBIX cTanewn
MenkocopTHbIX Npodunen

CpenHecopTHbIX Npodunen

KpynHocopTHbIX npodunen

PenbcobanoyHbin

"opsavert npokaTkn 6eCLUOBHBLIX TPY6

"opsyert NpokaTKM C TONCTONUCTOBbLIMY CTaHaMU

"HyTbIX Npodounen
opsivelt NpokaTkM C LWMPOKONOMOCHBIMY CTaHaMu

XOonoaHoM NpoKaTKn NMCTOBOW M NONIOCOBON CTanu
J1eHTbl
XKectn
XonoaHon
Ny>XeHus
OTaeneHne OLUMHKOBaHHbIX JIMCTOB M NO10C
XonopHon npokaTtku Tpyd manoro guameTtpa
Tpy60BONOYNMIbHBIN

NPOKaTKN Xectun

ANEKTPONIUTNUYECKOro

MpAMOLLOBHbIE TPYObI GOMNbLLOTO AnameTpa
Tpy6bl CO cnmparnbHbIM LBOM

MpsiMoLLOBHbIE TPYObI Manoro gnameTpa NeYHON CBapKu
[MpsamoluoBHbIe Tpy6bl Manoro gnameTpa

TpyObl YyryHHbIE
YyryH YyLLKOBBIN

Tpyb0aneKTpocBapOYHbI NPSIMOLLOBHbIX Tpy6
6onbLuoro guameTpa

Tpy603aneKTpoCcBapOYHbIN ayroson cBapku co
cnuparnbHbIM LLBOM

TpyboCcBapo4HbI HENPEPLIBHOW NEYHON CBaPKU
TpybocBapo4HbIl ~ MPSMOLLOBHbIX ~ TPYG ~ mamnoro
AnameTpa

TpybonuTenHbliii

PasnuBoyHasa malumHa

Hpnnomeﬂne b - 'oaoBasa TunoBas NponU3BOAUTEC/IbHOCTD IIPOKATHBIX CTAHOB,

IIeX0B

CraH, uex "opoBas Npon3BOANTENBHOCTb, MITH. T

copTaMeHTa

Britomunr 1150 3-4
Brntomunr 1300 5-6
BrntomuHr 900 — 1000 Ans nermpoBaHHbIX cTanewn 1,0
3aroToBOYHbIN 5,0
Tpy603aroToBOYHbIN 1,5
[poBOMnoOYHbIN 0,5
MenkocopTHbIN 1,0
CpefHecopTHbIN Anst NPOCTbIX NPOUNEN N3 KOHCTPYKUMOHHBIX CTanemn 1,0-15
KpynHoCOpTHBI 10-1,5
PenbcobanoyHbin 1,0-1,5
HenpepbiBHOM npokaTkn 6eCLLIOBHbIX TPYO 0,45
CnsabuHr 1250 6,5-12,0
CnabwHr 1150 5,0
[opsivelt NpokaTkM C TONCTONUCTOBLIMU CTaHaMU 1.4
[HyTbIX Npocunen 0,15-0,25
[opsiven npokaTku C LUMPOKOMOMOCHBLIMW CTaHaMM 3,75
XonogHon NpoKaTku SIMCTOBOW 1 NMOIOCOBOW CTanu 1,5
JleHTbI 0,175
X0onogHoOW NPoKaTKK XecTu 0,37
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HpOZ[OJ'DKeHI/IC TPUIJIOKCHUSA b

CrtaH, uex

"ogoBast Npon3BOANTENBHOCTb, MIH. T

copTameHTa

>KecTtun 6enoin anekTponnTUYECKOro NyXeHns
OTpeneHne ouMHKOBaHHBIX JIMCTOB M NOMOC
XonogHonm npokaTtku Tpy6 manoro guameTtpa

Tpy60BONOYNIIbHbIN

Tpy6oaneKkTpocBapOYHbIN NPSMOLLOBHbLIX TPY6 6onbLioro guameTpa

Tpy603neKTpocBapoYHbIii YroBoi CBapKM CO CnvpanbHbIM LWBOM

0,12
0,12
0,0021
0,19
0,6
0,19

TpybocBapoUHbIN HENPEPBLIBHOWM NEYHOM CBapKU

TpybocBapoYHbIi NPSIMOLLIOBHLIX TPYG Marnoro auaMeTpa

TpybonutenHbii

0,12
1,34
0,15

MpumeyaHwne: MNpu BoiBOpe CTaHOB creayeT npegycMmaTpmsaTh pe3eps nponssoantensHocTn Ha 20 — 30 %.
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HpI/IJIO)KeHI/le B - TeXHI/IKO-Z-)KCHJIyaTaI.II/IOHHbIe XaAPaAKTEPUCTUKH YVHUBEPCAJIbHBIX U ClICIIHA/IbHBIX BAI'OHOB

O6bem

CtoumocTtb

T HasHaueHve Yucno | MpysonoabemMHOCTb, Bec [nuHa no ocam CtoumocTb
1N BaroHa o Ky30Ba, BaroHa, TbiC.
BaroHa oceWn T Tapbl, T e aBTOCLENOK, M by6 BaroHovaca, py6.
LienbHOoMeTannuyeckuin nonysaroH Ans nepesoskm ceinyumx u 4 65 22,7 74 13,92 850 27
LUTYYHbIX rPy30B
LlensHomeTannuyeckun nonysaroH | To xe 94 31,5 104 16,4 890 31
YH1BEpCArbHbIN N 8 125 46 140 20,24 970 37
LenbHOMEeTanIM4eckuii NonyBaroH
LlenbHomeTannuyeckuin nonyesaroH | [nsi nepeBo3ku YronbHbIX U 8 130 46 153 20,24 995 a4
C IMYX1MM KYy30BOM pYAOHbIX FPy30B
YHuBepcanbHbIN KPbITbI BaroH ¢ Ansi nepesoskn rpy3os,
o o TpebyoLwmx 3awmnTbl OT 4 63 22 120 14,73 900 35
LenbHOMEeTannmyeckon obLwnBKkon
aTMocepHbIX 0CaKOB
glnachopma C MeTannmM4yecknMmm [nsi nepeBo3Kkn pasnuyHbIX 4 63 20,92 ) 14,62 810 o
opTamu rpysoB
[TnaTrdopma ¢ MeTaITHIECKUMHI 715t ropsigero 4ymkoBoro 4 110 o5 ) 11,22 880 30
O6opTamu YyryHa
BaroH-camocsan BC-82 Ans nepesoaku ceinyux 4 82 37,6 35,1 12,17 1100 49
MaTepuanos
BaroH-camocsan 2BC-105 Ans nepesosku ceinyuux 6 105 48,5 50 14,9 1350 55
MaTepuanos
CaMopasrpyXaloLuiics nonysaroH | ~1% Nepeso3ky 4 58 26 120 17,5 1400 59
OXJ1aXXAEHHOro Kokca
CamopasrpyatoLLmnincs nonyBaroH Ans MEPEBO3KIA ropAtNx 4 66 22 42 10 1450 62
oKaTbllWwen 1 arnomepara
CamopasrpyatoLLmnincs nonyBaroH Ans nepesoskm ropsiiero 4 105 35 70 16 1500 64
arnomepara n obpean
CaMopasrpyxalowuiicsi nonysaron | 17 EPEBO3KA ropsiero 6 100 40 65 16 1600 68
arnomepara
CamopasrpyatLmncs nonysaroH [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

HegTENPOAYKTOB
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[Ipunoxenue I' - CxeMma nepepaboTKH COPTOBOM 3arOTOBKH

OHPC

1,07

Tpy603aroToBOYHbINM CTaH

1,085

1.015

et

1,15

A

BatoMmuUHr

3aroToBOYHbIN CTaH

1,07 1,06

OoPCU

1,025

1,035 \

ex ropayen o
U P PenbcobanoyHbin

NPOKaTKK
uex

becLloBHbIX TPYD

Llex KpynmHOCOPTHbIX
npodunen

Yex

CcpeaHecopTHbIX
npodunen

Lex
MENKOCOPTHbIX
npodunen

Llex KaTaHKKU u3
KOHCTPYKLIMOHHbIX
cTanen

1,184

A 4

Llex xonoaHoW NpoKaTku Tpyb
Masioro AnameTpa
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OHPCCN

1,18

Llex ropsyeit NpoKaTKM C
TO/ICTOIMCTOBLIMW CTaHAMM

[Ipunoxenue /I - Cxema nepepa6b0TKHU JIUCTOBOM 3arOTOBKHU

CnabuHr <

1,23

1,04

\ 4

OPCH

>

Llex ropsayei npokaTKu C

LLNPOKONO/OCHbIMU CTaHaMM

1,06 1,055
1087 1.09 \ 1,081 \
/ \
TpybocBapouHbIn TpybocBapouHbIn N ex ex Kectu ex eX X0/Io4HOM
Py . P Py P TpybocBapouHbIn H U 4 . H A
[lyroBOM CBapKM MPAMOLLOBHbIX . NeHTb 3NEKTPOAUT XONOAHOA MPOKaTKM
HenpepbIBHOM .
CO CMMpasbHbIM TpY6 Mmanoro Pep MYecKoro NPOKaTKM JINCTOBO 1
LWBOM AnameTpa ne4yHou ceapku NyXeHna wecTu NONOCOBOW CTanu
1,03
1.019 1,02
1,141
ex FHyTbIX TpybocBapoUHbIi OTaeneHue y
U T Py P A Tpy60BONOUNABHDIN
npoduneit NPAMOLLOBHbIX TPY6 OLIMHKOBaHHbIX
ex
60/1bWOro AMameTpa JINCTOB M NONOC 4
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I'Ipwnox(el-me 2 OueHOoYHble cpeAacTBa And nposeaeHus npome)KyTquoﬁ aTrTecTauumum

a) Iluanupyemble pe3yiabTaTbl 00y4YeHHS] M OLICHOYHbIE CpeacTBa [Jisi NPOBeJeHHMS IPOMEKYTOYHOM

arreCranmum:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

OIIK-7 — cnoco0HOCTHIO peliaTh CTaHAapTHBIE 3a1a4H MPOo¢ecCHOHAIBHOM 1eSITeIbHOCTH
Ha OCHOBe HH(OPMALMOHHOI U OubdIMorpaduuecKkoil KyJbTypbl ¢ IPUMEHEHHEeM
HH(OPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHI M € y4€TOM OCHOBHBIX TPeOOBaHUI1
HH(pOpManOHHON §€30I1aCHOCTH

3Harh — OCHOBHBIC orpe/esieHus u noustus | llepeyenn TeopeTHYecKHX BONPOCOB
B 00J1aCTH JIOTUCTUKYU MPOU3BOACTBA; | K IK3aMeHY:
—  OCHOBHBIE METO/IbI MCCIIeI0BaHui, | 1. DBOJIOLHUS IOTUCTHICCKOM
HCIIOJIb3yEMBI€ IIPH IIPOCKTHPOBAaHNU | SKOHOMHUKM. Oranel GOPMHUPOBaHHS
IIPOU3BOICTBCHHBIX JJOTUCTUYCCKUX 3KOHOMHUYECKON CUCTEMBI. CyHIHOCTB u
CUCTEM; XapaKTEPUCTUKU KaXKI0T0 dTara.
- OCHOBHBIC 2. CoBpeMEHHBIE MOJIXOIbI K
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHbIE | TOHUMAHHIO JIOTHCTUKH.
TEXHOJIOIHH, IPUMEHSIEMBIE B 3. CTpyKTypa JOTUCTUYECKON CUCTEMBI.
JIOTUCTHKE IIPOU3BOACTBA U
TpeGoBaHus HHPOPMAITUOHHON
0€30I1aCHOCTH IIPU UX pPealn3aluu

YMmeTb — TMOJIb30BaTbCS HOPMATHUBHBIMU IIpuMmepHbIe NPAKTHYECKHE 3aaHUS
JIOKYMEHTaMHU I10 BBIITOJIHEHUIO AJISl DK3aMeHa:
JIOTUCTUYECKUX PACUETOB; 1. ITocTpouTh CXEMY OCHOBHBIX
— BLI6I/IpaTL CHOCQGH paHHOHaHLHOﬁ JIOTUCTUYCCKUX IMOTOKOB MPCANIPUATUA
OpraHu3anuy JOTHCTUYECKUX OIPEICICHHON OTPacin
OIEepALNA; [IPOMBIILIEHHOCTH.
—  BBINOJHATH aHANM3 JorucTHdecKux | 2. ONPENENHTh TOTPEOHOE KOMMYECTBO
peH_IeHI/Iﬁ B HpOI/I3BO)ICTBCHHOI71 MMPONU3BOACTBCHHLIX arperaroB B
MIOJICHICTEME COOTBETCTBUU C UCXOAHBIMU JaHHBIMH.
—  [PHUMEHSTH 3. Ha ocHoBaHuu Ta0nuIl pacXoaHbIX
MH(OPMALMOHHO-KOMMYHUKALHOHHBIX | KOIPOHIHMEHTOB IOCTPOUTH
TEXHOJIOTUH TIPH OpTaHU3aIuN ITPOM3BOACTBCHHYIO JJOTHCTHYECKYIO
JIOTUCTHKY TIPOU3BOJICTBA C yYETOM CXeMy HPEeNPUSATUS ONPE/ICICHHOM
OCHOBHBIX TpeOOBaHMI OTpPacJI¥ IPOMBILIIJIEHHOCTH.
UH(POPMALIMOHHOM 0€30M1aCHOCTH

Branets — IPaKTUYECKUMH HABBIKAMU [TpumepHBIii IepedyeHs TeM pedeparo

MOJArOTOBKU TEXHUUYECKUX 3a/1aHUN
COCTaBJICHUS JIOTUCTUYECKUX CXEM
IIPOU3BO/JICTBA,

— MeroAamHu JUisl POpMHUPOBAHUS
MIPOU3BOJICTBEHHON JIOTUCTUKH
OpraHu3aluy,

— HaBbIKAMH U METOJIMKaMHU
MCIIOJIb30BaHUs JIOTHCTUYECKUX
METOJOB JJIsl COCTABIICHMUSI
JIOTUCTUYECKHUX CXEM OpraHU3alMH;
— Npo(heCCHOHAIBHBIM S3bIKOM

10 TUCHOUITJIINHEC:

1. OcHOBHBIE TEPMUHBI U ONIPEACIICHUS
IUCIIUILIINHEI «Jlorucrtuka
MIPOU3BOJICTBAY.

2. O0mas CTpyKTypa JOTUCTUIECKON
CHCTEMBbI M HA3HAYCHHUE €€ IJIEMEHTOB.
3. IIoTOKH JTOTUCTHYECKON CHCTEMEBI U
UX XapaKTepUCTHUKA.

4. B3zauMoielcTBUE JIOTUCTUUECKOHN
CHUCTEMBI C BHEIIIHEN Cpelo.

5. Ilernu 1TOCTaBOK JIOTHCTUYECKOU
CUCTEMBEI.
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CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBa

peIMETHOM 00JaCTH 3HAHMUS,

- cr1oco0amM COBEPILIEHCTBOBAHUS
poeCCUOHAIBHBIX 3HAHUM U YMEHUH
IyTE€M UCIOJIb30BaHUs
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI

6. B3anMocCBs3b TPOU3BOACTBEHHOTO
AJIEMEHTA C IPYTUMU JOTUCTUYECKUMU
3JIeMEHTaMH.

7. Jloructrka npou3BoacTBa. bazucHbie
U KJII04YeBble QYHKIUH.

IIK-6 — crnocoOHOCTHIO Y4aCTBOBATH B YIIPABJIEHUH MPOEKTOM, IPOrPpaMMoii BHeIpeHHsl
TEeXHOJOTHYeCKHUX U MPOAYKTOBBIX HHHOBALMI MM MPOrPaMMOi OPraHU3allHOHHBIX

M3MEHeHHnH

3HaTh

— 0a30BbIe OCHOBBI TEOPUH U
METOJIOJIOTUH JIOTUCTUKH
MIPOM3BO/ICTRA;

— OCHOBHBIC Me€TO/Jbl OPraHU3aALHH
JIOTUCTHKY NMPOU3BO/ACTBA,

— OCHOBBI INTAHUPOBAHUA
MaTepUalIbHBIX PECYPCOB;

— cmocoObl ¥ METO/IbI YIIPaBIICHUS
MIPOU3BOJICTBEHHON JTOTHCTUYECKOM
CHCTEMOM;

- OCHOBHBIE MOHATHUS U MpaBUia
pa3paboTKu MporpamMM BHEIPEHUS
TEXHOJOTHYECKHUX U MPOTYKTOBBIX
WHHOBALIMW WY TIPOIPAMM
OpTraHU3aI[MOHHBIX U3MEHEHUI

IlepeyeHb TeOpeTHYECKNX BONIPOCOB
K JK3aMeHYy:

1. B3auMocBsI3b TPOU3BOACTBEHHOTO
AJIEMEHTA C IPYTUMH JIOTUCTUYECKUMHU
3JIeMEHTaMH.

2. bazucHble QyHKIUU
MIPOU3BOJCTBEHHOI'O JIOTUCTUYECKOTO
AJIEMEHTA.

3. KimroueBsie hyHKUINN
IIPOU3BOJICTBEHHOI'O JIOTUCTUYECKOTO
3JIEMEHTA.

4. IlopnepxxuBaromue GyHKIUNA
nepepadaThIBarOIEro JIOTUCTHYECKOTO
AIIEMEHTA.

5. Cucrema IIaHUPOBAHHUS
MaTepUaIbHBIX PECYpPCOB.

6. MeTroabl OIIEHKH SKOHOMUYECKON
3¢ (PEKTUBHOCTU JIOTUCTUIECKUX
peLIeHui.

7. Jloructrueckre METObl yIIpaBICHUS
B ITPOMBIILIJIEHHOCTH.

8. B3anMocCBs3b TOTUCTHUECKUX
AJIEMEHTOB B COCTAaBE JIOTHCTUYECKOU
cucteMbl. OO0IIas CTPYKTypa
JIOTUCTUYECKON CUCTEMBI.

9. OOu1as xapakTepucTHKa
JIOTUCTUYECKUX OTepanuii U GyHKIUH.
10. Jlorucruka nponsBoICTBA HA
IpUMepe METAJUTYPruYecKOoro
IIPEAPUATHSL.

11. O6mias ctpykTypa
METAJIITYPrUYECKOT0 MPEAIPUATHS.

12. XapakTepucTuKa OCHOBHBIX
NIEPEIENIOB METAIITYPTUUECKOT O
MPEANPUSITHS U crieliduKa UX PabOTHI.

VYmeTb

— BBIOpATh JOTUCTHYECKHUE METOIBI
YIPABJIEHUS B TPOMBIIUIEHHOCTH;

— TMPOBOJHUTH AHATU3 U OLEHKY
JeATEeIbHOCTH JIOTHCTHYECKOU
IIPOU3BOJICTBEHHON CUCTEMBI,

IIpumepHbIe NpakTHYECKHUE 32IaHUS
AJISl SK3aMeHa:

1. Paccunrarh cyMMapHbIE OOBEMBI
NpUOBITHS U OTIIPABJICHUS TPY30B JUIS
1IEXOBOU CTPYKTYPhI B COOTBETCTBHUH C
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CTpyKTypHBII

JJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OrneHOYHBIE CPEICTBA
KOMITCTCHITHT
— 000CHOBBIBATH (POPMY ¥ CIIOCOOBI | TAOIMIIAMM PACXOTHBIX
IPOU3BOJCTBA FOTOBOM NPOAYKIUU B | KOO(DDHUIIUEHTOB.
COOTBETCTBUU C BEIOPAHHOM 2. Onpenenuth 3HPEeKTUBHOCTD PabOTHI
JIOTUCTUYSCKON KOHIICTIIHCH; NPEAIPUATHIA ONPEIETIEHHON OTPaCIn
- ACIIOJIb30BATh 3HAHUS B 00JIACTH MPOMBILIEHHOCTH.
YIPaBJICHHUS POSKTaMH, pa3padOTKH
porpaMM BHEAPEHUS
TEXHOJIOTHYECKUX M IMPOITYKTOBBIX
WHHOBAIIMIA W POTPAMM
OpraHU3aIMOHHBIX H3MECHCHUI
Bnaners — MPAKTUYECKUMHU HABBIKAMH IIpumepHBbIil IepevYeHb TeM

ONTUMU3ALNH IBUKECHHSI CBIPBEBBIX
IIOTOKOB B IIPOM3BOJCTBEHHON
JIOTHUCTAYECKON CUCTEME B PaMKax
YCTaHOBJICHHBIX LIE€JIEH OpraHu3aLnu;
— MeToJaMH BbIOOpa TEXHOJIOTUU
JBUKECHMSI CHIPbEBBIX IIOTOKOB B
IIPOU3BOJCTBEHHOM JIOTUCTUYECKOU
CUCTEME;

- HaBbIKaMH U METOJIUKaMH pa3pabOTKH
IIPOrpaMM BHEIPEHUs
TEXHOJIOTMYECKUX U IMPOTYKTOBBIX
WHHOBALIMW UJIU TIPOrPaMM
OpraHU3alMOHHBIX U3MEHEHHUN

pedeparToB 1o AMCHUAIIMHE:

1. Cucrema r1aHUpOBaHUS
MaTepUaIbHBIX PECypCOB.

2. CucrteMsl yIripaBJeHUs 3aracaMmu
JIOTUCTUYECKUX MPON3BOJACTBEHHBIX
HIIEMEHTOB.

3. MudopMainoHHbIE CHCTEMBI,
MIPUMEHSIEMBIE B TIPOM3BOICTBECHHBIX
JIOTUCTHUYECKUX CHCTEMaXx.

4. DTarbl pa3BUTHS JJOTUCTHKU
MIPOM3BO/JICTBA.

5. CoBpeMeHHBIE TTOAXOIbI K
MOHUMAHHUIO JIOTUCTHUKHU.

6. MeToapbl OIIEHKH SKOHOMUYECKON
3¢ (HEeKTUBHOCTH JTIOTUCTUYECKHUX
peLIeHui.

7. JlorucTUYECKHE METOIBI YIIPABICHUS
B ITPOMBIIIIJICHHOCTH.

IIIIK-1 - Baaaers MeToAaMu NPUHATHS PellIeHU B yIPaBJIeHHH ONlePalMOHH O
(MpOU3BOICTBEHHOM) AeATEJIbHOCTH OPraHU3anmii

3HaTh

— OCHOBHBIE ONIPEIeNICHNUS U TIOHATHUS
OTIEepallMOHHOM (TTPOU3BOJICTBEHHOM)
JESATENIbHOCTH OpraHu3alui;

— OCHOBHBIE€ METO/IbI IPUHATHS
pEILIEeHUI B yIIpaBICHUH
OTIEepallMOHHOM (TTPOU3BOJICTBEHHOM)
JEATENIBHOCTH OpraHu3alui;

- OCHOBHBIE JIOTUCTUYECKHE
KOHLEMNIUY YIIPaBJICHUS
OTIepallMOHHOM (TTPOU3BOJICTBEHHOM )
JEATENBHOCTH OpraHu3aui

IlepeyeHb TeOpeTHYECKHX BOMIPOCOB
K JK3aMeHYy:

1. O6mas xapakTepucTHKa
JIOTUCTUYECKHUX MMOTOKOB. B3anMocBs3b
MTOTOKOB M 3aI1acoB.

2. MarepuanbHble IOTOKU
METaJUTypPTHUECKOTO MPETPHUSITHS.

3. [TapameTpsl 1 OKa3aTeNu
JIOTUCTUYECKUX MOTOKOB. [loHsTHE
MapuipyTa ABUKEHUS JTOTUCTUYECKOTO
notoka. Pacuér mymHel Mapuipyra
JIBUKEHUSI IOTUCTUYECKOTO MOTOKA.

4. Knaccudukarus JOTUCTHICCKUX
MTOTOKOB.

5. MarepuanbHbl€ TOTUCTUYECKHE
notoku. O01Ias XapaKTepUCTHKA.

6. MeToauka pacuera MOIIHOCTH U
MapaMeTpOB MaTepUaIbHbIX MOTOKOB.
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CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBa

7. lllaxmaTHas TabauIIa TPY30IIOTOKOB.
8. OnTuMu3anus NpOU3BOACTBEHHbIX
TEXHOJIOTHYECKUX TPOIECCOB
METaJUTyprUu€CKOro MPepUsTHUSI.

9. O0m1as xapakTepUCTUKa
JIOTHCTUYECKUX ONeparuii u GyHKIUH.
10. CymHoOCTb JIOTUCTUYECKOMN
konueniun KAHBAH (JIT).

11. CymHOCTh JIOTUCTUYECKOMN
KOHIICIIIMY OITHUMAaJIbHOIO
IJITAHUPOBAHUS MaTEPHATBHBIX
pecypcoB (ERP).

12. BBI6Op JTOTUCTUYECKUX KOHIICTIIIHMA
JUISl KOHKPETHBIX MPOU3BOJICTBEHHBIX
CHCTEM.

YmMmern

— 00cyxaaTh CIOCOOBI

3 PEKTUBHOTO PEIICHHS B YIIPABICHUT
OIEPALMOHHOM (IIPOU3BOJICTBEHHOI)
JIeATEIIbHOCTH OpraHU3allni;

— CTPOWTbH TUIIUYHBIE JIOTUCTUYECKHE
MOJIEJIH YIIPABJICHUS
IIPOU3BOJICTBEHHBIMU CUCTEMAMU;

- IPUMEHATh METO/BI IIPUHATHUSA
peLIeHni B yIIPABICHUU
OTEepaLMOHHOM (IIPOU3BOJICTBEHHOI)
JIEATEIIbHOCTH OpTraHU3aLHil

IIpuMepHBbIe NIpaKTHYECKHE 3aJaHUS
JJIS IK3aMeHa:

1. Paccunrarh moTpeOHBIH mapk
BaroHOB IS IOCTaBKH OIPEJEIIEHHOTO
CBIPBEBOTO ITOTOKA.

2. PaccuuTars moTpeOHBIN mapK
BaroHOB JUIs OTIIPaBJICHUS
OIIPEEJICHHOM TOTOBOM MPOAYKIIMH.

3. PaccuuTarh noTpeOHBIH Mapk
aBTOMOOMUJIEH 111 JOCTaBKU
OIPEJIETICHHOTO CHIPFEBOTO NTOTOKA.

4. Paccuntarh MOTPEOHBIN Mapk
aBTOMOOMJIEH JUIsl OTIIPABICHUS
OIIPEIEICHHOM TOTOBOM MPOAYKIIMH.

BraneTs

— METOJAMM IPUHATHSA PEIICHUHA B

yIIpaBICHUU ONEPALMOHHON
(IpOM3BOACTBEHHON)  JESTEIbHOCTH
OpraHu3aluii;

— HaBBIKAMH U METOIMKAMHU
yIpaBIeHUS OIEPALIMOHHON
(TpOU3BOICTBEHHOI) AESITETBbHOCTHIO
OpraHu3aluii;

- OCHOBHBIMH METO/IaMHU UCCIIETOBAHUS
B 00JIaCTH yrpaBJIeHUS
MIPOU3BOJICTBEHHBIMU JIOTUCTUYECKUMU
CHCTEMaMH, TPaKTUYECKUMHU
YMEHUSMHU 1 HaBBIKAMHU MX
VICIIOJIb30BaHUs

IIpuMepHBbIe KOMILJIEKCHbIE 3a1aHUA:
1. PaccuuraiiTe mapaMmeTpsl U
XapaKTEPUCTUKHU CKJIAJICKOrO
KOMIUIEKCa AJis TepepabOTKH ChIPhEBBIX
IIOTOKOB JIOTUCTUYECKOTO
MPEATPHUSITHSL.

2. Paccuuraiite napaMeTpsl 1
XapaKTEPUCTUKH CKIIAJICKOTO
KOMILJIEKca JUIs TepepabOTKH MOTOKOB
TrOTOBOM IPOJIYKIUH JJIOTUCTUYECKOTO
MPEANPUATHSL.

IIIIK-2 - PemiaTh cTaHAapTHBIE 3a1a4M NPO¢eCcCHOHAIBbHOM AeITeIbHOCTH ¢ IPUMeHEeHHeM

HH(GOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTH I

3HaTh

— OCHOBHBIC OIIPCACIICHUSA U ITOHATUA
I/IHq)OpMaI_II/IOHHO-KOMMYHI/IKaI_[I/IOHHBIX
TEXHOJIOTHIA;

IlepeuyeHsb TeopeTHYeCKNX BOMPOCOB
K JK3aMeHY:
1. JlorucTuueckue MCTOAbI BbISIBJICHUA
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CTpyKTypHBII

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CPEACTBA
KOMIIETEHIIHA
— OCHOBHBIE CTaHJAPTHLIC 3aJa4U MECT BO3HUKHOBEHHUS 3aTpaT Ha
npoecCuOHANBHOM NESTEIbHOCTH U | IPOMBIIIICHHOM MPEATIPUATHH.
IIPaBUJIa IPUMEHEHUS 2. Jloructuueckue crocoObl
MHPOPMAIMOHHO-KOMMYHUKALMOHHBIX | TIOBBILIEHUS 5P ()EeKTUBHOCTH
TEXHOJIOTHI U1 UX PELIEHUS; (YHKIIMOHUPOBAHUS MTOAPA3ICIICHUN
- OIIpeeJICHUs IIPOU3BOACTBEHHBIX IPOMBIIUICHHOT'O IPCAIIPHASATHA.
JOTMCTUYECKUX IIPOLECCOB 3. CniocoOsI corylacoBaHus
JUIATEIILHOCTH IIPOU3BOACTBEHHBIX
LMKJIOB MTOAPA3ACIICHUN
[IPOMBILIEHHOTO NPEAIPUATHS.
4. Dransl nepexoja
IIPOU3BOJICTBEHHOIO DJIEMEHTA OT
TPaJAULIMOHHON CUCTEMBI YIIPABICHHUS K
JIOTUCTUYECKON M MX XapAKTEPUCTUKHU.
YMeThb — BBLIEIATH CTaHJApPTHBIE 3a1a4u IIpumepHbIe NpaKTHYECKHE 3aJaHUA
npoecCuoHaNBHOM e TeNIbHOCTH; JJISl DK3aMeHa:
— 00cyxaaTh CIOCOOBI 1. [TocTpouTh NPUHIMIHAIBHYIO CXEMY
> (PEKTUBHOTO PELICHHUS 33134 MH(pOPMAIMOHHBIX IOTOKOB J1JIsl
poeCCHOHAIBHON JEATEITHHOCTH C YIPaBIICHHS] KOHKPETHOM
MIPUMEHEHUEM IIPOU3BOJACTBEHHON JJOTUCTUYECKON
UH(}OPMaIIMOHHO-KOMMYHUKAIIMOHHBIX CHCTEMOH.
TEXHOJIOTHIA; 2. BeiOpath cuctemy yrmpaBieHUs
- CTPOMTH TUIIMYHBIC MOJEIIH 3anacaMu JJIs KOHerTHOI7I
IIPOU3BOJICTBEHHBIX JIOTUCTUIECKUX JIOTUCTUYECKOM CTPYKTYPBI.
CHCTEM M PEaM30BBIBATE HX C 3. OnpenenuTs ONTUMAIBHBINA pasMep
MIPUMEHEHUEM TPAHCIIOPTHOHU IIAPTHUH TSI CBIPEEBOTO
WH(}OPMaIMOHHO-KOMMYHUKAIIMOHHBIX | [TOTOKA.
TEXHOJIOTHI
Buaners — METOJaMHU IPUMCHCHHUS HpuMepHLle KOMILJICKCHBIE 3a/IaHUS:

UH()OPMAITMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHH 1711 ONTUMU3ALINH
JIeSTeTbHOCTH TIPOU3BOICTBEHHBIX
JIOTUCTUYECKUX CHUCTEM;

- MPAKTHYECKUMHU HABBIKAMH
HCIIOJIb30BaHUS
WH()OPMAITMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTH /17151 PeIICHUS
CTaHJApTHBIX 3a7a9
pohecCHOHANEHOM e TENIbHOCTH

1. CocraBbTe ONTUMAIIBHBIA IIIaH

3aKyIOYHOMN JIEATEIIbHOCTH
JIOTUCTHYECKOTO  TPENNpHsITHsS  Ha
OCHOBaHHH CTOMMOCTHBIX
XapaKTePUCTHK
TPAHCIIOPTHO-TPY30BBIX MPOIIECCOB.

2. CocraBbTe IIaH
MIPOU3BOJICTBEHHOM JIEATEIBHOCTH
JOTHCTUYCCKOTO MPEeNPUATHS
OTIpPECIICHHOW OTpaci C Yy4eTOM
3asBOK Ha KOHKPETHBIN BHI
TTPOTYKITHH.

0) Ilopsinok npoBeneHust NPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH M KPUTEPUH

OIICHUBAHHUA:

HpOMe)KYTOIIHaﬂ arrecranus 1o JUCHUITIIINHE «Jloructuka IMPOU3BOACTBA» BKIIIOYACT

TEOPETUYECKHE BOTPOCHI, TO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YYarOIIMMUCS 3HAHUH, U
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NPAaKTHYECKHE 3a/1aHNS, BBISBIISIONINE CTENIEHb C(HOPMUPOBAHHOCTH YMEHUH W BIIAJCHUH,
POBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH I10 ,Z[aHHOﬁ JUCHUIINIMHE ITPOBOAUTCS B YCTHOﬁ (bopMe 10 5K3aMCHAIIMOHHBIM
6I/IJIeTaM, KaXKIbIil U3 KOTOPBIX BKIIHOYACT 2 TCOPCTUUCCKHUX BOIIPOCA U OAHO IIPAKTUYICCKOC
3aJaHuc.

ITokazareny ¥ KpUTEPUHN OLIEHUBAHUS YK3aMEHA:
— Ha OLICHKY «OTJIHYHO» (5 6aJuI0B) — 00y4JaroLIHiics JeMOHCTPUPYET BHICOKHI YPOBEHb

C(i)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, BCECCTOPOHHEEC, CUCTEMATUYIECKOE U FJIY6OKOG 3HAaHUC
yqe6Hor0 marepualia, CBO6OI[HO BBIIIOJIHACT IPAKTHYCCKUEC 3aJaHu, CBO60,I[HO OIECPUPYET
SHaHUAMU, YMCHUAMU, IPUMCHACT UX B CUTyallUAX MMOBBIICHHOMN CJIOKHOCTH,

— Ha OLIEHKY «Xopo1o» (4 6ana) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS

HEC3HA4YUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUS IIPU AHAJIUTUYICCKUX OIICpaAllUAX, IICPEHOCC

3HAHUU U YMGHPII;'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluU,

— Ha OIICHKY «Y/AO0BJIETBOPUTENbHO) (3 6ama) — oOyyaromuiicss 1eMOHCTPUPYET MOPOTOBbII
ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHIIMI: B X0/1€ KOHTPOJIBHBIX MEPOIIPHUATHI JTOMYCKAIOTCS

OH_II/I6KI/I, MMPOSABIISACTCA OTCYTCTBHUC OTACIIBHBIX 3HaHI/II71, YMCHHﬁ, HaBBbIKOB, 06yqa101m/11710;1
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA ITPHU ONICPUPOBAHNHN 3HAHUAMU U YMCHUAMMU IIPU UX
MEPCHOCE HAa HOBBIC CUTYALlUH,

— Ha OLIEHKY «Hey10BJIETBOPUTEIbHO» (2 Oayia) — 00yJaroImuiicst 1eMOHCTPUPYET 3HaHUS

He 6onee 20% TeopeTHUecKoro MaTepuaa, J0MyCKaeT CYIIECTBEHHbIE OIMOKH, HE MOXKET
IMMOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKW PCIICHHA IMPOCTHIX 3a/1a4,

— Ha OIICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 0amt) — 00ydaromuiicss He MOXKET MOKa3aTh 3HAHUS

Ha YPOBHC BOCIIPOU3BECACHUA U 00BACHEHHS I/IH(l)OpMaHI/II/I, HE MOXCECT I10Ka3aThb
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.
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