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1. Ieau 1 3a1a4u TUCIHUIINHBI

Pabouas nporpamma nucuurinabl « KOHCTpyHpOBaHUE U pacUET BarOHOBY
(b1.B.5) (manmee — AuWCHMIIIMHA) COCTaBJieHA B COOTBETCTBHH C TPEOOBaHHSIMHU
(denepanbHOrO0 TOCYIapCTBEHHOTO OOpa30BaTEIbHOIO  CTaHAApTa  BBICIIETO
oOpazoBanus — crnenuanurer no cnenuanbHoctu 23.05.03 «IloaBukHOM cocTaB
xenesHslx gopor» (manmee - ®I'OC BO), yrBepxkaenHoro «27»mapra 2018 r.,
npuka3z Muno6pHayku Poccuu Ne 215, ¢ ydyeroM npodeccHOHAIBHOTO CTaHJaapTa
17.055 Ilpodeccuonanbublii 00pa3zoBaTeNbHBIN cTaHAApT «PyKOBOIUTENh yUacTKa
MIPOU3BOJICTBA MO TEXHUYECKOMY OOCITYKMBAHUIO U PEMOHTY KEJIE3HOJIOPOKHOTO
MOJBUKHOTO COCTaBa» YTBEP)KIEHHBIM MpUKa3oM MWuHUCTEPCTBA Tpyda U
coruanbHOM 3anuThl Poccuiickoit deneparuu ot 06 despans 2018 roma Ne60H
(3apeructpupoBad MunuctepcTBoM roctuninu Poccuiickoit denepanun 02 mapta
2018 roxma, peructpaunoHubiii Ne50227) u 17.076 IlpodeccuonanbHblii cTaHaAPT
«PykoBoauTeNb MOApa3eieHUs] OpraHU3alnn KeJIe3HOIOPOKHOTO TPAHCIOPTay,
YTBEPKACHHBIN TMpUKa3oM MWUHUCTEPCTBA TpyJa U COLMAIBHOM 3alllUTHI
Poccuiickoit deneparuu ot 12 nexabps 2018 r. Ne 787n (3apeructpupoBaH
MununctepctBoM roctuiiuu  Poccuiickoit ®enepanuu 5  ¢espans 2019 r.,
peructpannoHHbiii Ne 53696).

Lenbro u3ydeHus: JUCIUILIMHBI SBISCTCS MPUOOpETeHUE 3HAHWM, YMEHUM U
HABBIKOB B 00JIACTH yCTPOMCTBA, pacyeTa, MPOCKTUPOBAHUS U UCTIHITAHUM BarOHOB.

JI1s1 AOCTHKEHUS UEeNU JUCUUILIMHBI PEIIAOTCS CIEAYIOIINE 3a0aun:

- O3HAKOMJICHHE CTYJIEHTOB CO CTausIMU M JTalaMu MPOEKTUPOBAHUS
BaroHOB;

- U3y4YEHUE CTYJIEHTaMU HOPMATHUBHBIX JOKYMEHTOB OIPEIEISIONINX
Harpy3Ku, J€HCTBYIOIIME HA BArOHbI 1 METOJI0B pacueTa JaHHbIX HAarpy30K.

- U3y4YE€HUE CTYJEHTAMH COBPEMEHHBIX METOJOB pacyeTa U MPOEKTUPOBAHUS
BaroHOB;

- pPacCMOTPEHNE TEOPETUYECKUX OCHOB HCIOJIb3YEMBIX METOJIOB pacyerTa.



2. IlepeyeHpb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 110 JMCLUILIMHE,
COOTHECCHHBIX C YCTAHOBJICHHBIMHU B 00pa30BaTe/IbHOM NpOrpamMme
HHAUKATOPAMH JT0CTHKEHUA KOMIIETEHIUI

[InanupyeMbIMu pe3yiapTaTaMud OOY4YEHHsI 1O JUCHUIUIMHE (MOIYIIO)
aBigercss  (QopMupoBaHHEe Yy OOy4YalOIIMXCA KOMIIETEHUMH W/WIM  YacTu
kommneTeHIu. CPopMUPOBAHHOCTh KOMIIETEHIIMM W/WJIM YacTH KOMIIETCHIIUHN
OLICHUBAETCS C MOMOIIbIO0 UHJIUKATOPOB JOCTHKEHUS KOMIETEHIUN NMPUBEICHHBIX
B Tabnuue 2.1.

B pamkax nzydeHus: IUCUUIUIMHBI (MOJYJIsl) OCYILIECTBIISIETCS TPaKTUYECKast
NOJroToBKa oOydarmommxcs K Oyaymed mnpodeccuoHanbHOW —J1eATeIbHOCTH.
Pe3ynpTaToM 00yueHUs IO JUCHUIUIMHE SIBIASETCS (OPMUPOBAHUS Y 00yUatOIIUXCS
NPAKTUYECKUX HABBIKOB:

- pac4yeToB BaroHOB U UX Y3JIOB;

- IPOEKTUPOBAHUS BarOHOB U UX Y3JIOB;

- IPOBE/ICHHE IKCIEPTU3bl KOHCTPYKIIMU BarOHOB U UX Y3JIOB;

- OLICHKU TEXHUYECKOT0 COCTOSIHUS BarOHOB M MX Y3JIOB;

- IPUHSATHUS PEIICHUS O BOBMOXHOCTH KCIUTyaTalliy BarOHOB U WX Y3JIOB.

Tabmuua 2.1. TlepeyeHb IUTAHUPYEMBIX peE3yJIbTAaTOB OOyYEHHS IO
JUCIUIUIMHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMM B MpPOTpaMMe CIeIMalIuTeTa
WHANKATOPAMU JOCTHXKEHUSI KOMIIETECHIIUN

Pe3y.l'leaTbI Oﬁy‘leﬂl/lfl mo JTMCIHMIIJINHE

I/IHIH([KaTopr JOCTHKCHU A KOMHCTCHHI/Iﬁ
(Moay.J110)

MK-2: Opranu3anus BbINOJHEHHs] PadoT Ha YYyacTKe TPOM3BOJACTBA IO TeXHUYECKOMY
00CJIYKHBAHHUIO H PEMOHTY KeJI€3HOI0POKHOI0 MOJABHKHOTO COCTABA M MEXaHU3MOB

IIK-2.1.2 3HaeT KOHCTPYKTHUBHBIC 0cOOeHHOCTH, | OOyUaromiics 3Haem KOHCTPYKTHBHBIC
NPHHIUI Pa0OThl M TIpaBHJIa OSKCIUTyaTaliy | OCOOCHHOCTH, NPUHIOMN paboThl H  IMpaBHIA
pubopoB, 000PYAOBaHMS, MEXAaHU3MOB U Y3JIOB | SKCILTyaTaI[uu TIPUOOPOB, o0opymoBaHUA,
KENE3HOJOPOKHOTO TOJIBHKHOTO COCTABA MEXaHH3MOB W Y3JIOB  JKEJIE3HOJIOPOKHOTO

IOJABMKHOTI'O COCTaBa

IIK-4: IlnanupoBaHne MepONPHUATHH MO peaju3alUd TEeXHHYECKOH MOJUTHKHU MOApa3iesieHHs
OPTraHU3alHH JKeJIE3HO0POKHOr0 TPAHCIOPTA

[IK-4.1.7 3naer yctpoiictBo, HazHadeHnne u | OOydaromuics 3Haem YCTPOMCTBO, Ha3HAUYEHUE U
IpaBuiIa TEXHUYECKON 9KCIUTyaTallMy | MPaBHjIa TEXHUYECKON SKCIUTyaTaluu
TEXHOJIOIMUYECKOT0 000PYAOBAHMS U MH)KEHEPHBIX | JKEJIE3HOAOPOKHOTO MTOJIBHXKHOTO cocTaBa,
ceTel, Kelle3HOOPOKHOTO TIOABMKHOTO COCTaBa, | yCTPOUCTB W OOOPYIOBaHHUS >KEIE3HOIOPOKHOM
YCTPOMCTB W 00OpYIOBaHUS JKEIE3HOJOPOKHON | HHPPACTPYKTYpsl B 0O0beMe, HeOoOXOAMMOM s
UHOQPACTPYKTYpPHl TMOAPA3ACICHUS OPraHU3AlMU | BBIIIOJHEHUS NOJDKHOCTHBIX O0sI3aHHOCTEH
XKeJIC3HOAOPOXKHOTO TPAaHCIIOpTa

IK-5: Opranu3anusi TeXHOJIOTHYECKOI0 U TEXHUYECKOr0 Pa3BUTUSA MOAPAa3/ieJIeHUs] OPraHUu3aluu
JKeJ1e3HO/I0POKHOI0 TPAHCIIOPTA

[1K-5.3.4 NimeeT HaBBIKK OpraHu3anuu padbotsl o | OOyyaromuiics umeem HABbIKU 1o
MPOEKTUPOBAHHUIO U BHEAPEHUIO B MPOU3BOJACTBO | IPOCKTUPOBAHWIO M BHEOPEHHIO  CPEICTB
CPEACTB  KOMIUIGKCHOH  MEXaHM3aluH U | KOMIUIGKCHOH MEXaHM3alMM ¢ aBTOMAaTHU3aLUH
aBTOMATU3alMM TEXHOJIOTMYECKHX IMPOLIECCOB, | TEXHOJIOTUYECKUX  IPOLECCOB  KOHTPOISL  H

KOHTPOJIIO- n HCIBITAHUSAM | UCIIBITAaHHA IIpU U3roTOBJICHUHU I'PY30BBIX BArOHOB.
BBICOKOIIPOU3BOAUTCIBHOT'O
CIICUATTU3UPOBAHHOT O O60pyI[OBaHH$[,

pa3pa60TKe HOPMAaTUBOB TPYAOCMKOCTH PEMOHTA




NHaukaTopbl A0CTHKEHUS KOMIIeTeHI I

Pe3yabTaTrhl 00y4eHHUs MO JUCHUNIHHE
(Moay.110)

U TPOU3BOJACTBA W3ACTUA W HOPM pacxoja
MaTepHalioB Ha MX U3TOTOBJICHUE, aKTyaTU3alluu
JIOKaJIbHBIX HOPMATHUBHBIX aKTOB B IIpeneiax
CBOEH KOMIIETEHIINHU

[IK-6: KoHTpo1b BBINOJTHEHUS MepPONPHUST

11071 (1) peajimdanuu TEXHHYECKOH TMOJMTHKH
MoApPAasaACJCHUSA OPraHu3aluy KEeJIC3HOAOPOKHOI0 TpaAHCIIOpPTA

[IK-6.2.1 VYmeer mnpuHUMaTh peIIEHUs MpH
HECOOJIOICHNH MPOEKTHOH, KOHCTPYKTOPCKOH 1
TEXHOJIOTHYECKOH  JUCHWIUIMHBI, TpPaBUI H
WHCTPYKIIUH 110 0XpaHe TPy/a, CAHUTAPHBIX HOPM
W TpaBWJI, MpaBWJ T[OXApHOW OE301acHOCTH,
3NEKTPOOE30MacHOCTH, TpeOoBaHMA
TOCYJIapCTBEHHBIX HA/I30PHBIX OPraHOB

OOyuaromuiics ymeem npunHumams peuwienus IpU
HECOOJIIOICHUH TPOCKTHOW, KOHCTPYKTOPCKOH H
TEXHOJIOTUYECKOM  JUCLMUIUIMHBI, IPAaBWI U
WHCTPYKIUI 10 OXpaHe TpyJa, CAHUTAPHBIX HOPM U

MpaBWJ, MpPaBWJ  TMOXKAPHOW  0OE30MacHOCTH,
3J1eKTp00Oe30MacHOCTH, TpeOoBaHU
TOCYyJapCTBEHHBIX HaJA30PHBIX OpraHoB

Kacaromuxcs rpy30BbIX BaroHoB

[IK-6.2.2 VYmeer mnpuHUMATh pelmIEHUS TMpH
HEBBINIOJHEHWH TUIAHOB  BHEJPEHUS  HOBOU
TEXHUKH W TEXHOJOTHWH, IIJIAHOB IIPOBEIEHUS
OpPraHM3AIIMOHHO-TEXHUYECKUX  MEPONpPUATHH,
[JJAHOB HAyYHO-WCCIIEOBATENbCKUX W OMBITHO-
KOHCTPYKTOPCKHX padoT

OOyyJaromuiicss ymeem HNpuHUMAamb peuieHus TPH
HEBBITIOJIHCHUY TUTAHOB BHEAPECHUS HOBOW TEXHUKHU
u TEXHOJIOTHUH, TIJIAaHOB MIPOBEACHUS
OpraHU3AMMOHHO-TEXHUIECKUX MEpPOTIPUSTHH,
MJAHOB HAYYHO-HCCIEAOBATEILCKAX W OIBITHO-
KOHCTPYKTOPCKUX pabOT KacaromuXCs TPY30BBIX
BaroHOB

3. MecTO IMCHUIUIMHBI B CTPYKTYPe OCHOBHOM MpodecCuoHAIbLHOM
00pa3oBaTeJIbHOI MPOTPAMMBI

JlucuumimHa  OTHOCHUTCS K
o0pa3oBaTeIbHBIX OTHOIICHWH OJyioka 1
00s13aTEeNbHON TUCIIUIUINHOM].

YacTH,

dbopMupyemoil  yyaCTHUKaMHU
«Aucuunauael (MOIYNN)» U SBIsSETCS

4. O0beM TMCHUILIMHBI M BUIbI y4eOHOH padoThl

Jlns ounoit popMbl 0OyUeHUS:
Tadomuna 4.1.

Buna yuyeoHoi padoThI Bcero yacosn $ eMeCTpg
KonraktHas pabora (o BuIaM y4eOHBIX 122 80 42
3aHATUIN)

B Tom uucne:

— nekuuu (JI) 60 32 28
— mnpaktuueckue 3ausatus (I13) 46 32 14
— maGoparopusie padotsl (JIP) 16 16 -
CamocrosrenbHas padora (CPC) (Bcero) 126 64 62
Kontposb 40 36 4
dopma KOHTPOIIS (TIPOMEKYTOIHOM 5 3.KII
aTTECTAlIUH)

OO611ast TPyI0EMKOCTB: Yac / 3.¢€. 288/8 180/5 | 108/3




Jist 3a04HOM OpMBI OOYUEHHUS:

Tabnuua 4.2.
. Kypc

Bup yyeOHol padoThI Bcero yacos 5
KonraktHas pabotra (mo BujgaM y4eOHBIX 32 32
3aHSTUN)
B ToMm uuce:
— nexnuu (JI) 16 16
— mnpaxktuyeckue 3ansaTus (I13) 12 12
— maGoparopusie pa6oTsl (JIP) 4 4
CamoctosrenbHas pabora (CPC) (Bcero) 243 243
KouTposnb 13 13
dopma KOHTPOJIA (TIPOMEKYTOUHOM 9.3.KI1
aTTEeCTAIINH)
OO0mas Tpy10eMKOCTb: 4ac / 3.¢. 288/8 288/8

[Mpumeuanus: «Dopma KOHTpoOds 3HaHMI» — dKk3ameH (J), 3auer (3),
kypcoBoit mpoekT (KIT).

5. CTpykTypa u cojepkaHue TUCHUUILIUHBI

5.1. Pa3mensl qUCIMILTUHBI U COJEpIKAaHUE pacCMaTPHUBAaEMbIX BOTIPOCOB
Jlnst ounoit popMmbl 0OyUeHUS:

TabOmuna 5.1.
No HaumeHoBaHue Nuankaropsbl
o/ pa3nena Coaep:kanue pasaesia [[OCTI/I)KeHI/Iﬂ“
AMCHUILIMHbBI KOMIIEeTeH LU
1 Jleknusi 1 OCHOBHBIC IMOJIOKEHHUS pacyeTa, Ha IIK-2.1.2
IIPOYHOCTh NpuBeaeHHbIE B «Hopmax pacuera u
HopmaTtuBHbIE aKThI,
peIIaMEHTHDYEOIHS IIPOCKTUPOBAHUSI BarOHOB, JKEJE3HBIX JOPOT
HOKA3aTeH, MIIC xonenm 1520 MM (HECaMOXOIHBIX)» U
IPOYHOCTEEIE " I'OCT 33211-2014
XOJIOBBIE KAUECTBA. Jlekuus 2 TpeGoBaHUS K MOABIKHOMY cocTaBy K-2.1.2
npuBeneHHble B «lIpaBunax  TEeXHUYECKOU [IK-4.1.7
SKCIUIyaTallUHd >KeJIe3HBIX JAopor Poccuiickoit
denepanumny
2 Marepuais, Jlexuus 3 TpeOoBaHus K MaTepraiam, [1K-2.1.2
HCTIOB3yEMBbIe p | MCTIOIB3YEMBIM JUIsl BATOHOCTPOCHHS COTIIACHO [1K-4.1.7
KOHCTPYKIIHSX «HopMm pacuera 1 IpOEKTHPOBAHUS BarOHOB,
skene3nbix qopor MIIC konen 1520 mm
BarOHOB " (mecamoxomubix) u ['OCT 33211-2014.
AOIyCKaCMbIC [NepcrieKTHBHBIE MaTEPUAITBI ISl BATOHOCTPOCHHSI.
HANPSKEHUS.
3 KonctpyupoBanue u | Jleknus 4 TpeboBaHue K KOJECHBIM I1apaM COIJIACHO I1K-2.1.2
I'OCT 4835-2013. TpeboBaHus K LHeIbHOKATaHBIM I1K-4.1.7

PacuCT HAa NIPOYHOCTH




KOJECHBIX Tmap U | konecam npusenennsie B 'OCT 10791-2011.

OYKCOBBIX Y3JIOB TpeboBaHus K 0CSAM KOJIECHBIX IIap B COOTBETCTBUU C
I'OCT 31334-2007.
Jlexuusi 5 Pacuer kosiecHOM mapbl MO0 METOIMKE IK-2.1.2
npexycmotpennoii 'OCT 33783-2016. IK-4.1.7
Jlexuusi 6 OcoOOEHHOCTH HANPSKESHHOT'O COCTOSHUS IK-2.1.2
B KOHTAKTE «KOJIECO-PEIBC. IK-4.1.7
Jlexuusi 7 PacueT moAmMITHUKOB OYKCOBOTO y3JIa. [1IK-2.1.2

IK-4.1.7

IIpakTnyeckoe 3ansTe 1. Pacuer Ha npodHOCTH [K-2.1.2
OCH KOJIECHOM MaphI» IK-4.1.7
IMpakTuyeckoe 3ansiTue 2. Pacuer KoJieCHO mapel IK-2.1.2
Ha TEPMHUYECKOE BO3JICHCTBUE. IK-4.1.7
IIpakTHyeckoe 3ansiTue 3.Pacuer HanpsHKeHUH IK-2.1.2
BO3HUKAIOIIMX B KOHTAKTE KOJIECO-PEIIbC I[1IK-4.1.7
IIpakTU4yeckoe 3ausiTue 4.Pacuer MOANTUITHUKOB IK-2.1.7
OYKCOBOTO y371a I1K-4.1.7
Jleknust 8 Pacder muIMHAPUIECKUX MIPYIKUH. [1IK-2.1.2
KonueHnTpanus HanpspkeHU Ha BHYTPEHHHUX I1K-4.1.7

KoncTpyuposanue u | BOTOKHAX B IMIMHAPUIECKHX NPYKIHAX. Bri6op
napameTpoB IUJIMHIPUIECKUX NpyKuH. TpeboBaHus

pacder ymnpyrux u
K THJPAaBINYECKUM U (PPUKLUOHHBIM TaCUTENIAM

AeMIpHpyIOIHX KOJICOaHU.

SJICMCHTOB BarOHOB IIpakTH4yeckoe 3ausTHe 5. Pacder Ha IPOYHOCTH IK-2.1.2
BHUTHIX IWITUHAPUICCKUX Py KHH I1K-4.1.7
Jlexkuust 9. KoncTpykius u TpeboBaHUS K yIapHO- IK-2.1.2

Koncrpyuposanue u TATOBBIM ITPHUOOPaM. I1K-4.1.7

pacyer ynapHo- I1K-5.3.4

TATOBBIX TIPHOOPOB Jlexnust 10 Kiraccudukarius moriomaronimx

BaroHOB aInapaToB M UX XapaKTEepUCTHKU. Beioop IK-2.1.2
IMapaMeTPOB TMOTJIONIAIONINX allapaToB. 11K-4.1.7
Jleknus 11. TpeGoBaHuUsI K TENEKKaM TPY30BBIX I1K-2.1.2
BaronoB npuseaennbie B 'OCT 9246-13. I1K-4.1.7
Jlexuus 12 Turmsl Tenexek rpy30BBIX BarOHOB. [1K-2.1.2
PexoMenmannm mo mpoeKTHPOBAHHIO TEIEKEK I1K-4.1.7
TPY30BBIX BaroHOB IIpuBeeHHbBIE B « HopMmax [1K-5.3.4
pacdera U IPOEKTUPOBAHUS BarOHOB, KeJIE3HBIX
nopor MIIC xonen 1520 MM (HECaMOXOTHBIX )».

KoncrpyupoBanue u

PACHET XONOBBIX JlaGopaTopuast padora 1. Pacuer Ha mpoyHOCTH [1K-2.1.2

HACTCH TPY30BbIX OOKOBOI paMBbI TENEKKH TPY30BOTO BaroHa MOJIEIN [1K-4.1.7

BaroHOB p py g
18-100 (1o crepkHEBOW U 0OBEMHOW KOHEYHO- I1K-6.2.1
3JIEMEHTHOW MOJETIH)
JlaGopaTopHas paGora 2. Pacuer Ha pOYHOCTH [1K-2.1.2
OOKOBOI paMBbI TENEKKH TPY30BOTO BaroHa MOJIEIH [1K-4.1.7
18-9855. I1K-6.2.1
JlaGopaTopHasi padora 3. Pacuer Ha IPOYHOCTH I1K-2.1.2




HaJIPECCOPHOM OallKu TEJIEKKHU IPy30BOr0 BaroHa IK-4.1.7
mogenu 18-9855. I1K-6.2.1
7 Jleknust 19. PekoMeHaIuu mno mpoeKTUPOBAHUIO [1K-2.1.2
Ky30B I'Py30BBIX BarOHOB IpuBeAcHHbIE B «Hopmax IK-4.1.7
pacyera v MPOCKTUPOBAHUSI BATOHOB, JKEIE3HBIX I1K-6.2.2
nopor MIIC xonen 1520 MM (HECaMOXOIHBIX)» U
I'OCT 33211-2014.
Jlexkuusi 20 OcoGeHHOCTH KOHCTPYKIMH U pacyeTa IK-2.1.2
MOJIyBaroHOB. IK-4.1.7
Jlexuus 21 OcoGeHHOCTH KOHCTPYKIIUHU U pacueTa [K-2.1.2
[ACTEPH. [1K-4.1.7
Jlexuus 22 TpeOoBaHuUs K KOHCTPYKIIMH BarOHOB IK-2.1.2
JUIsl TIEPEBO3KH OIACHBIX I'PY30B. I1K-4.1.7
Jlexuus 23 Knaccudukaiius BAroHOB MUCTEPH [1IK-2.1.2
cornacHo TpeboBanmsim CMI'C. I1K-4.1.7
Jlexuus 24 OcoGeHHOCTH KOHCTPYKIIMH U pacueTa IK-2.1.2
BaroHOB-XOMIIEPOB. I1IK-4.1.7
Konctpyuposanue u
pacuer Ky30B | Jleknus 25 Oco6eHHOCTH KOHCTPYKIUU U pacueTa IK-2.1.2
TPY30BBIX BArOHOB KPBITBIX BarOHOB. K-4.1.7
Jlexkuus 26 OcoGeHHOCTH KOHCTPYKIIUHN U pacueTa IK-2.1.2
BaroHOB IIAT(hOPM. I1IK-4.1.7
Jlexuust 27 Pacuer Ky30BOB I'Py30BBIX BATOHOB IK-6.2.1
METOJIOM KOHEYHBIX 3JIEMEHTOB C HCIIOIh30BaHHEM I1K-6.2.2
nakeTa npukiagaeix mporpamm ANSYS.
Jlexkuusi 28 PacueT KOT/Ia IUCTEPHBI Ha IK-2.1.2
YCTOWYHUBOCTH IO (pOopMyIIaM IIPUBEACHHBIM B I1K-4.1.7
«Hopmax...» 1 ¢ TOMOIIBIO METO/Ia KOHEYHBIX
JJIEMEHTOB.
IIpakTH4eckoe 3ansitue 6. Pacuer Ha IPOYHOCTH U IK-2.1.2
YCTOHYHMBOCTh KOTJIA ITUCTEPHBI. [1K-4.1.7
IIpakTH4eckoe 3ausitue 7. Pacuer Ha IPOYHOCTH I1K-2.1.2
paM BaroHOB-TIIAT(HOPM C UCITOIE30BAaHIEM I1K-4.1.7
CTEPIKHEBBIX PACYCTHBIX CXCM.
8 Jlexkuus 29 Buasl 1 METOOBI MCIIBITAHNUS BATOHOB [1IK-2.1.2
ycranoBienHble [OCT 33788-2016. OcHoBHEIE I1K-4.1.7
Bunel u  MeTonbl | TpeGoBaHus K pa3pabOTKU MPOrPaMM U METOIHK I1K-5.3.4
HWCIBITAHUN BarOHOB | MCIBITAHH. I1K-6.2.1
I1K-6.2.2

J171s1 3a04HO# OpPMBI OOyUEHMUS:




TaOmuna 5.2.

e HaumeHoBaHue Nupukaropsl
I /;1 pas3aena Conep:xanue pasjiena AOCTHKEHHS
JAMCHUILINHbBI KOMIIETeHIM I
1 Jlekuusi 1 OCHOBHBIC TMOJIOXKEHHUS pacueTa, Ha IK-2.1.2
HopMaruBHbIE aKThl, | IPOYHOCTH NpHBeaeHHbIe B «Hopmax pacuera u I1K-4.1.7
pErIaMEeHTUPYIOIIME | MPOCKTUPOBAHUS BAaroHOB, JKEJIE3HBIX JOPOT IK-6.2.1
IIOKa3aTelH, MIIC konen 1520 MM (HECaMOXOIHBIX)» U
IIPOYHOCTHBIE u | TOCT 33211-2014.TpeboBanust K MOJBHKHOMY
XOJIOBBIE KayeCTBa. COCTaBy MPUBEJICHHbBIC B «ITpaBunax
TEXHUYECKOM HSKCIUTyaTallMu >KEJIE3HbIX A0pOr
Poccuiickoit @enepanuny
2 Marepuaisl, Jlexnus 2 TpeGoBaHus K MaTepuaiam, [K-2.1.2
UCIIONIB3YEMBIE B | UCIIOJIB3YyEMBIM JUIsl BATOHOCTPOEHHMSI COIIACHO I1K-4.1.7
KOHCTPYKIIHSIX «HopM pacuera ¥ IpOEKTUPOBaHKS BarOHOB, [1K-5.3.4
BAFOHOB u | xenesubix gopor MIIC kosen 1520 mm [1K-6.2.1
JIOTTyCKaeMBbie (mecamoxomubix) u OCT 33211-2014. [1K-6.2.2
HepCHeKTI/IBHBIe Marcpualibl JJIs1 BArOHOCTPOCHU .
HaNpPSHKEHUS.
BJIMAIONWE HA TMHAMHUYCCKHUE ITPOLECCHI BarOHOB.
3 Jleknust 3 TpebGoBaHme y KOJIECHBIM TTapaM COTIIACHO I1K-2.1.2
TI'OCT 4835-2013. TpeboBanwus K eIbHOKATAHBIM I1IK-4.1.7
kosiecam nipuBeaennsie B [OCT 10791-2011.
TpebGoBanus K OCSIM KOJECHBIX ITap B COOTBETCTBHH C
I'OCT 31334-2007. Pacuer K0JIECHOM Mapbl 110
MeToauke npeaycmorpennoit TOCT 33783-2016.
OcoOeHHOCTH HAMPSKEHHOTO COCTOSTHHS B KOHTAKTE
«KoOJIeco-penbe». Pacuer moammImHUKOB OyKCOBOTO
Koncrpyuposanue u | yzna.
pacuer Ha pOYHOCTE | IlpakTuyeckoe 3aHsaTUHe 1. Pacuer Ha mpoYHOCTH IK-2.1.2
KOJIECHBIX TIap U | OCH KOJECHOM Mapb» [IK-4.1.7
OYKCOBBIX y3JIOB
I[pakTnyeckoe 3ansiTue 2. PacueT KonecHOU mapbl IK-2.1.2
Ha TEPMUYECKOE BO3/ICHCTBHE. [1K-4.1.7
I[pakTnyeckoe 3ansaTue 3.Pacuer HanmpsoKeHUN IK-2.1.2
BO3HUKAIOIINX B KOHTAKTE KOJIECO-PENTbC [1K-4.1.7
IIpakTuyeckoe 3ansiTue 4.Pacyer moIMImHIKOB [1K-2.1.2
OYKCOBOT'0 y3J1a I1K-4.1.7
4 Jlexuus 4 PacueTr nUIMHIPHYECKUX TIPYKHH. [1IK-2.1.2
KoHnuenTparus HanpsbkeHUH Ha BHYTPEHHIX [1K-4.1.7
KoHcTpynposanue u | BOTOKHAX B IMTHHPUYECKHX NPYKHHAX. Bri6op
napaMeTpoB IIMIHHAPUIECKUX NpYXuH. TpedoBaHus
pacuer yIpyrux u
K THIPABIMYECKUM U (PPUKIMOHHBIM TaCHTEISIM
AeMIpUpyIoIIIX KOJICOaHUH. [1K-2.1.2
SJICMCHTOB BAarOHOB | 115 acriyeckoe 3ansTue 5. Pacuer Ha IPOYHOCTH [1K-4.1.7
BUTHIX [TMHIPUYECKUX TPYKUH
5 KoucrpyupoBanne u Jlexuus 5. KoncTpykius u TpeOoBaHUS K yIapHO- [1K-2.1.2
pacuer yaapHo- TATOBBIM npubopam. Kimaccudukanus [1K-4.1.7

TATOBBIX TPUOOPOB
BAarOHOB

MOrJIOMAIUX alllapaTOB U UX XaPAKTCPUCTUKU.
BBI60p MapaMCTpPOB MOIMTIOMIAOMIUX allllapaToB.




KounctpyunpoBanue u
pacueT X0I0BBIX
4acTel Ipy30BBIX
BaroHOB

Jlexuus 6. TpeOoBaHUS K TEIEKKAM TPY30BbIX
BaroHoB npusegeHHbIe B ['OCT 9246-13. Tumnbt
TEJICKEK TPY30BBIX BaroHOB. PekoMeHnpauu mo
MIPOSKTUPOBAHUIO TEJICHKEK IPY30BBIX BATOHOB
npuBeneHHble B «Hopmax pacuera u
MIPOSKTUPOBAHUS BarOHOB, JKeJe3HbIX gopor MIIC
kosien 1520 MM (HecaMOXOJHBIX )».
JlabopaTtopHnas padora 1. Pacuet Ha mpoYHOCTH
OOKOBOH paMbl TEJIEKKH IPy30BOTO BaroHa MOJICIIH
18-100 (1o cTepkHEBOM U 0OBEMHON KOHEYHO-
3JIEMEHTHOU MOJIENH)

JlaGopaTopHas padora 2. Pacuer Ha npO4YHOCTH
OOKOBOH paMbl TENEKKH IPy30BOTO BaroHa MOJICIIH
18-9855.

JlaGopaTopHas padora 3. Pacuer Ha NpOYHOCTH
HAJIPECCOPHOU OalTKu TEJIEKKHU IPy30BOTr0 BaroHa
mojenu 18-9855.

IK-2.1.2
IK-4.1.7

[K-2.1.2
IK-4.1.7

[K-2.1.2

[K-4.1.7

IK-2.1.2
IK-4.1.7

KonctpyupoBanue u
pacuer Ky30B
I'PY30BBIX BarOHOB

Jlekums 7. PexoMeHaaluu no npoeKTUPOBAHUIO
Ky30B I'Py30BbIX BarOHOB NpuBeieHHbBIE B «Hopmax
pacyera ¥ MPOEKTUPOBAHUS BarOHOB, JKEIE3HBIX
nopor MIIC xonen 1520 MM (HECaMOXOIHBIX )» U
I'OCT 33211-2014. OcoGeHHOCTH KOHCTPYKIIUH U
pacuera moyBaroHoB. OCoO0EHHOCTH KOHCTPYKITUH
U pacuera ucTepH. TpeOoBaHMS K KOHCTPYKIUN
BaroHOB JIJIsl TIEPEBO3KH OIMACHBIX TPY30B.
Krnaccugukaryst BArOHOB IIUCTEPH COTIIACHO
tpedoBarmnsiM CMI'C. Oco6eHHOCTH KOHCTPYKITUH U
pacdera BaroHoB-xonmepoB. OcoOEHHOCTH
KOHCTPYKITH U pacyeTa KPBIThIX BarOHOB.
Oco0eHHOCTH KOHCTPYKIIMH U pacdyeTa BaroHOB
wiathopM. Pacder Ky30BOB Ipy30BBIX BaroHOB
METOJIOM KOHEUHBIX DJIEMEHTOB C HCITOJIb30BaHUEM
nakeTa npukiaaaeix mporpamm ANSYS. Pacuer
KOTJIa I[UCTEPHBI HA YCTOHYHUBOCTH 11O (OopMyIaM
puBeAeHHBIM B «HopMax...» U ¢ MOMOIIBIO MEeTO1a
KOHEYHBIX JJIEMEHTOB.

IIpakTH4eckoe 3ansitue 6. Pacuer Ha IPOYHOCTH U
YCTOHYHMBOCTh KOTJIA ITUCTEPHBI.

IIpakT4yeckoe 3ansitue 7. Pacuer Ha MpOYHOCTH
paMm BaroHOB-TUTaT(OPM C HCIIOIE30BAHUEM
CTEpPKHEBBIX PACUCTHBIX CXEM.

IK-2.1.2
I1K-4.1.7
[1K-6.2.1
I1K-6.2.2

[1K-2.1.2
I1K-4.1.7

[1K-2.1.2
I1K-4.1.7

Buner um  Meronnl
HCHBITAaHUH BaroHOB

Jlexuus 8 Bunsl 1 MeTObI HCIIBITAHUST BaTOHOB
ycra"osieHHble 'OCT 33788-2016. OcHOBHBIE
TpeOoBaHMs K pa3pabOTKH IIPOTrpaMM M METOJINK
HCTIBITAHUM.

I1K-2.1.2
I1K-4.1.7
I1K-5.3.4
I1K-6.2.1
I1K-6.2.2




5.2. Pazaensl IUCHUTUIMHBI U BUIBI 3aHATUN
Jlist ouHOM (popMBI 00YUEHUS:

Tabsuua 5.3.
Ne HaumenoBanue pasaena
pasi J | m3 | JP | CPC | Beero
n/n AMCHMIITIMHbBI
1 2 3 4 5 6 7
1 | HopmaruBHbie aKTBhl,
periIaMeHTHPYIOIINE TOKa3aTeH,
MPOYHOCTHBIE u XO0JIOBBIE 4 _ _ 10 14
Ka4yecTBa.
2 | Marepuasibl, HCHOJIB3yEMbBIE B
KOHCTPYKLHUSAX BAaroHOB u 2 _ _ 10 12
JIONTyCKaeMble HAMpPSHKCHUSI.
3 | KoHcTpynpoBanne u pacuer Ha
MPOYHOCTh  KOJIECHBIX Map U 8 26 _ 10 44
OYKCOBBIX y3JI0B
4 | KoHCcTpynpoBanue W pacyer
VOPYTUX W JeMIQHPYIOIUX 4 6 - 10 20
HIIEMEHTOB BaroHOB
5 | KoHcTpynpoBaHue 1 pacder yJ1apHO- 4 ) ) 10 14
TSATOBBIX MPHOOPOB BArOHOB
6 KOHC]:’pYI/IpOBaHI/Ie Y pacyeT XOJOBBIX 10 ~ 16 29 55
4JaCTCH I'PY30BBIX BArOHOB
7 | KonctpyupoBanue u pacyer Ky30B 24 14 B 30 70
I'PY30BBIX BarOHOB
8 | Bumpl u wMeroabl HCHBITAHUN 4 B B 15 19
BAaroHOB
Hroro 60 46 16 126 248
KonTtpoJuasb 40
Bcero (00mas Tpy10€MKOCTb, Yac.) 288
Jist 3a04HOM OpMBI OOYUECHHUS:
Tabmuna 5.4.
Ne HaumeHnoBaHue pa3jgesa
pasi J | M3 | JP | CPC | Bceero
n/n AUCHUILINHBI
1 2 3 4 5 6 7
1 | HopmaTtuBHsbie aKTBlI,
periaMeHTHPYIOIINe TOoKa3aTelu,
MIPOYHOCTHBIE u XOJIOBBIE 1 _ _ 27 28
KayecTBa.
2 | Marepuanbl, wHcCHoib3yeMble B
KOHCTPYKLUAX BAaroHOB " 1 _ _ 27 28
JIONTyCKaeMble HaNpsHKEeHUsI.
3 | KoHnctpyupoBanue u pacuer Ha
IIPOYHOCTh  KOJIECHBIX Map U 1 2 _ 27 30
OYKCOBBIX y3JI0B
4 | KoHcTpyupoBaHHe W pacuer 1 _ _ 27 28




yOpyrux ¥ JeMI(pUPYIOLINX
3JIECMEHTOB BAaroHOB
5 | KoncrpyupoBaHue i pacdyeT yaapHo-
2 - 27 29
TATOBbBIX HpI/I60pOB BaroHoB B
6 KOHCIV‘pprOBaHI/Ie U pacyeT XO/I0BBIX 4 5 12 27 45
4JaCTCU I'PY30BbLIX BArOHOB
7
KoHucTpyupoBaHnue u pacier Ky30B 5 B B 54 59
IPy30BBIX BarOHOB
8 | Bumsl u MeToapl HCHBITAHUI 1 97 28
BAaroHoOB -
Hroro 16 4 12 243 275
KounTtpoJsb 13
Bcero (001mas Tpy10€MKOCTb, 4ac.) 252

6. OueHo4YHbIe MAaTEPUAJIBI ISl POBEEHNS TEKYIIEr0 KOHTPOJISI
yCIeBaeMOCTH M MPOMEKYTOYHOM aTTeCTAMU 00y4AaIOIIMXCH MO AUCHUTIINHE

OIIGHO‘{HBIG MaTcpualibl 110 JUCHUIIIINHEC SABJISICTCA HEOThEMJIEMOU YaCThIO
pa60qeﬁ InporpaMmsbl 1 IpCACTABJICH OTACIIBHBIM JOKYMCHTOM, paCCMOTPCHHBIM Ha
3aCCAaHnun Ka(l)e,)lpbl " YTBCPKACHHBIM 3aBCAYIOIINUM Ka(be)lpoﬁ.

7. MeToanyecKkue yKa3zaHusl JJ1s1 00y4al0IIMXCS 110 OCBOEHHIO THCIIUNIMHBI

[Topsimok u3yueHUs] TUCIUTUTHHBI CIIEAYFOIITUH:

1. OcBoeHme pa3ienoB IUCIHIUIAHBI TIPOU3BOAMWTCS B  TIOPSJKE,
npuBeqeHHOM B pasgene S5 «ComepkaHue W CTPYKTypa AWCIHILTHHBD).
OOydJaromuiicss JOMKEH OCBOMTh BCE pas3feNbl JAUCHUTUIMHBI, HUCTIOIB3YS
METOJIMYECKHE MaTepualbl JUCIUIUIMHBIL, a Takke yd4eOHO-METOIUIeCKOe
obecrieueHue, MPUBEICHHOE B paszene 8 pabodeil mporpaMmsl.

2. Jlna  QopMupoBaHHS ~ KOMIIETEHIMH  OOYyYarOIIMICA  JOJKEH
NPEJCTAaBUTh BBHIMOJHCHHBIC THUIIOBBIC KOHTPOJBHBIC 3aJaHUsS WA HHBIC
MaTepHUabl, HEOOXOUMBIC JIJISl OIICHKW 3HAHWW, YMEHHI, HABBIKOB M (HJIU) OIBITA
JCSATENLHOCTH, TPEIyCMOTPEHHBIC TEKYIIUM KOHTPOJEM YyCIIEBAEMOCTH (CM.
OIICHOYHBIC CPEACTBA IO TUCHHUILIINHE).

3. Tlo wroraM TeKymIero KOHTPOJS YCIEBAEMOCTH IO AHUCIMILIMHE,
OOyJarOMMACs TOJDKEH MPOUTH TPOMEXKYTOUHYIO aTTECTAIMIO (CM. OIEHOYHBIE
MaTepHalIbl IO TUCIUTIIINHE).

8. Onucanue MaTepUATbHO-TEXHHYECKOT0 U Y4eOHO-MEeTOAUYECKOTO
o0ecrneyeHusi, HeOOXOAMMOTO /ISl Peau3aluy NPOrpaMMbl MATHUCTPATYPHI 110
AUCIHUNIHHE

8.1. TlomemeHnss TPEACTABISAIOT CO0OW y4deOHBIC ayAUTOPUU IS
MPOBENICHNUS yYEOHBIX 3aHSATUH, MPEAYCMOTPEHHBIX MPOTPAMMOMN CHEIHAINTETA,
YKOMIUICKTOBAaHHBIC CIIEMATU3UPOBAHHON y4eOHONW MeOenbl0 M OCHAICHHBIC
o0OpyZI0OBaHMEM M TEXHUYECKUMH CPEACTBAMHU OOYYCHHsI, CIIYXAIIUMH IS
npecTaBieHus yueOHoi nHdopManuu 00IbIION ayIUTOPUU . HACTEHHBIM SKPAaHOM



(cTalrmoHapHBIM WJIU MEPEHOCHBIM ), MAPKEPHOU JTOCKOUN U (WJIM) METOBOM JOCKOH,
MYJIBTUMEIUUHBIM TPOSKTOPOM (CTAIIHOHAPHBIM WA TIEPEHOCHBIM).

Bce momenienus, ucnosib3yemMble sl MPOBEACHUS YUYEOHBIX 3aHATHH U
CaMOCTOSITEIbHOM pabOThl, COOTBETCTBYIOT JIEUCTBYIOIIMM CAHUTApPHBIM U
MIPOTUBOMIOKAPHBIM HOPMaM U MpaBUIIaM.

[TomemeHust 11t CaMOCTOSITEILHOM pabOThl 00YUYAIOIIMXCSI OCHAIEHBI
KOMITBIOTEPHOW TEXHUKOW C BO3MOKHOCTBIO IOJAKIIOYEHUS K ceTh «HTEpHET» U
obOecrieueHrueM JI0CTyTa B JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpEy
YHUBEPCUTETA.

Jlns  mpoBeneHuss JabOpaTOPHBIX pPabOT MCHOJB3YeTCsS JabopaTtopus
kadenapsl «BaroHel W BaroHHOE XO34MCTBO» OOOpYyJAOBaHHAs CJICIYIOIIUMU
npuOopamu:

— Harypnblii MakeT Tenexxku moaenu 18-9855;

— CreHa nJis UCTIBITAHUM TacUTENeH KoeOaHui;

— CreHn nisi U3MEpEeHHUsT TMapaMeTPOB PECCOPHOTO IMOJBEIIMBAHUS
TeJIeKKU moaein 18-9855.

8.2. YHuBepcHuTeT 00ecreueH He0OX0IMMBIM KOMITJICKTOM JIMIICH3HOHHOTO
U CBOOOJIHO PacIpOCTPaHSIEMOr0 IMPOTPaMMHOTO OOCCICYCHHS, B TOM YHCIIC
OTEUYECTBEHHOT'O TTPOM3BOJICTRA!
— omepanuonHas cucrema Windows;
— MS Office;
— IIporpammuoe obecriedeHre s MOJCITHPOBAHHUS TPOYHOCTH METOIOM
KOHEUYHBIX 3J1IeMeHTOB ANSY'S.
8.3. OOyuarormumcs  obecriedeH  noctyn  (yOaJeHHBIH — JOCTYI) K
COBpEMEHHBIM MTPO(HEeCCHOHATLHBIM 0a3aM JaHHBIX:
— DIeKTpOHHO-OMOIMOTEeUHAS cucreMa W31aTeIbCTBA «Jlaupy.
[Dnexrponnslii pecype]. — URL: https://e.lanbook.com/— Pexxum nocrymna:
IUJTL aBTOPU3. MOJIb30BATEIICH;
— DIeKTpoHHO-OMONMMoTeuHass cuctemMa ibooks.ru («A#byke»). — URL:
https:// ibooks.ru / — Pexum goctyna: A aBTOPH3. TI0JIb30BaTEIICH;
— DnexTponHas 6GuGmmotexka FOPAUT. — URL: https://urait.ru/— Pexunm
J0CTyMa: JJIsl aBTOPHU3. MOJIb30BATEIICH;
— EnunHoe oxHO nocTtyma K 00pa3oBaTelbHBIM pecypcaM - KaTalior
o0pa3oBaTeIbHBIX MHTEPHET-PECYPCOB M TMOJHOTEKCTOBOM 3JIEKTPOHHOM
y4e0HO-METOANYECKON OMOIMoTeKe aJisi 00Imero u mpodecCuOHAIBHOTO

obpazoanmss». — URL: http://window.edu.ru/ — Pexum npoctyna:
CBOOOTHBIIA.

— Crnosapu u sanuknoneauu. — URL: http://academic.ru/ — Pexxum poctymna:
CBOOOTHBIIA.

— Hayunas osnextponnas OubOmmotexka "KubOepJlenmnka" - 310 HaywyHas

AJIEKTPOHHAsE OMOIMOTEKa, MOCTPOSHHAS Ha MapaurMe OTKPHITOM HAyKH
(Open Science), OCHOBHBIMU 3a/la4aMi KOTOPOU SIBIISIETCS MOMYJIIpU3aIUs
HAyKd W HAyYHOW JESATEIHHOCTH, OOIIECTBEHHBIH KOHTPOJh KauecTBa


https://e.lanbook.com/
https://e.lanbook.com/

Hay4YHBIX MyOJMKalMi, pa3BUTHE MEXIAUCIUIIMHAPHBIX HCCIEAOBaHUM,

COBPEMEHHOI'O0  MHCTUTyTa  HAy4YHOM  PEIEH3UMH U  TOBBIIICHUE

muTHpyeMocTu poccuiickoir Haykn. — URL: http://cyberleninka.ru/ —

PexxuMm noctyna: cBOOOIHBIM.

8.4. OOyuarouumcs obecrieueH AocTyn  (yAQJEHHBIM  JIOCTyN) K
MH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM:

— Hannonanensii  OtkpbiTeil - YHuUBepcurer "MHTYUT". becnmatHoe
obpaszoBanue. [DnexkTponHblit pecype]. — URL: https://intuit.ru/ — Pexum
JIOCTYTa: CBOOOTHBIN.

8.5. Ilepeuenb meyaTHBIX W3JIAHUM, HCIONB3YEMBIX B 00pa30BaTEIbHOM
nporecce:

1. B.B. Jlykun, I1.C. Aaucumos, B.H. Kotypanos u np. KoncrpyupoBanue u
pacuet BaroHoB: yueOHUK. — M.: ®I'OY «YMIL XIAT». 2011. — 688 c.

2. 10.I1.boponenko, A.M.Opnosa, E.A.PynakoBa. IlpoekTpoBanue X010BbIX
yacteil BaroHoB. u.l, IlpoekTupoBaHHe pPECCOPHOro MOABEIIMBAHUS
JIBYXOCHBIX T€JIEKEK I'py30BbIX BaroHoB - YueOHnoe nocobue, CI16: TII'YTIC,
2003. —50c

3. IO.Il.boponenko, A.M.Opmnosa, E.A.Pynakosa. [IpoekTrpoBanue X0a0BBIX
yacTel BaroHoB. 4.1, [IpoekTupoBaHne paM ABYXOCHBIX TEJICKEK I'PY30BBIX
BaroHos - Yue0Onoe nmocooue, CIIo: IIT'VIIC, 2005. —50¢

4. Upran  b.I'., Hpiran A.b. BaroHoctpouTenbHble  KOHCTPYKUHUH
(M3roTOBJIEHUE, MOJIEpHU3AIMA, peMOHT): Monorpadus. — M3gaTenbcTBO
«Kpemenuyry, 2005. — 745 c.

5. TOCT 9238-2013 «I["abapuTsl %eIE3HOIOPOKHOTO MOJIBUKHOTO COCTaBa U
NpUOTMKEHUST CTPOCHUIN

6. TOCT 9246-2013  «TenmexXku ABYXOCHBIE TPEXDJIEMEHTHBIE TPY30BBIX
BaroHOB eJIe3HBIX Jopor kojien 1520 mm . O01ue TeXHUYECKHEe YCIOBHUS. )

7. TOCT 32400-2013 «Pama GokoBast u 6ayika HaapeccopHas JIUTHIE TEIEKEK
KEJIE3HOOPOKHBIX TPY30BbIX BAarOHOB. TE€XHUYECKUE YCIOBHS»

8. TOCT 15.902-2014 «Cuctema pa3pabOTKu ¥ MOCTAHOBKH MPOAYKIIUU Ha
MPOU3BOACTBO.  JKENe3HONOPOKHBIM  TOABMKHOM  cocTaB. llopsamok
pa3pabOTKH U MOCTAHOBKU HA MPOU3BOJICTBO.)»

9. TOCT 4835-2013 «KonecHsie mapbl KEIE3HOAOPOKHBIX BaroHOB.
TexHu4eckue yCaoBUs»

10. I'OCT 31334-2007 «Ocwu nJist MOJABUKHOTO COCTaBa >KEJIE3HBIX JOPOT
kozieu 1520 mm. Texuuueckue ycioBUs»

11. TexHuyeckuil periiaMeHT TaMOKEHHOro corw3a «O 0e30macHOCTH
KEJIE3HOIOPOKHOT0 TToABMKHOTO coctaBay TP TC 001/2011.

12. I'OCT 33788-2016 «Barousl rpy3oBble U Haccakxupckue. MeTojbl

VCIIBITAHWWA HA MPOYHOCTh M JUHAMU4Yeckue kadectBa». — M.: BHUNMXKT,
2014. - -78 c.
13. I'OCT 33783-2016 KonecHble mapsl KeJ1€3HOJOPOKHOTO MOJBHKHOTO

cocraBa. MeToapl ONpENENCHUsT TMOKa3aTejJe NpPoOYHOCTH. — M.:



Cranpaptundopm, 2016. — 58 c.

14. I'OCT 33211-2014 «Barounsl rpy3oBbsle. TpeOoBaHHsS K TPOYHOCTH U
IUHAMHYecKUM kauecTBam». — M.: BHUIMXT, 2014. — 92 c.
15. I'OCT P 15.201-2000. Cucrema pa3pabOTKM U TOCTAaHOBKHU

IIPOAYKIIMU Ha IPOU3BOACTBO. [IpoayKiys Mpou3BOACTBEHHO-TEXHUYECKOTO
Ha3HaueHus. [lopsmok pa3pabOTKM M TMOCTAaHOBKM MPOAYKIIMM Ha
IIPOU3BOJICTBO.

16. «HopMmpblI pacyeTa 1 MpOEKTUPOBAHUSI BArOHOB kKeJe3HbIX gJopor MIIC

koseu 1520 MM (HecaMOXOAHBIX) C U3MEHEHUsIMU U onoiaHeHusMu 2000 u
2002 r.», 'ocHUNB-BHUMXT, Mocksa, 1996.

8.6. Ilepeuenb pecypcoB MHGOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW CeTU
«MHTEepHEeT», UCTIOIB3YEMBIX B 00pa30BaTEIHLHOM MpOIIecCe:

1. JInuabIl KaOWHET OO0ydYaromierocs W 3JICKTPOHHAs HHQPOPMAIIMOHHO-
oOpasoBaTenpHas cpena. [DneKTpoHHBIN pecypc]. — Pexxum goctyma:
http://sdo.pgups.ru/ (s mocTyma K MOJHOTEKCTOBBIM JIOKyMEHTaM
TpeOyeTcst aBTopr3aIus).

2. denepalbHOE areHTCTBO TI0 TEXHUYECKOMY PETyJIMPOBaHUIO |
metposioruu (POCCTAHIAAPT). Odunmanbubiii calT [D1eKTpOHHBIN
pecypc]. Pexxum goctyma: www.gost.ru/wps/portal, cBo6oaubIif. — 3ari.

C 9KpaHa;

3. DneKTpoHHBIH  (OHI  MPaBOBOW H  HOPMATHBHO-TEXHHUYECKOM
nokymentarmn —  URL: http://docs.cntd.ru/ — Pexum moctyma:
CBOOOIHBIIA.

Pa3zpabotunk mporpamMmMbl

Crapumuii ipenojaBaTeib

Kadenpsr «Barons u

BarOHHOE XO3SHUCTBO» V.B. ®enopos

«11» 04 2023r.
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