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1. lleau u 3aaa494 JUCUMILJIUHBI

Pabouass mporpamma guctuIuiiHbl «OCHOBBI CTPOUTENBCTBA OOBEKTOB CHUCTEM
BojocHaOkenus:t u BojoorBencHus» (b1.B.J[B.2.2) (mamee — nOuCHMILIMHA) COCTaBICHA B
COOTBETCTBUH C TpeOOoBaHUAMHU (heAepalbHOTO TOCyIapPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAApTa
BBICIIETO 00pa3oBaHus 1o crenuaabHOCTH 23.05.06 «CTpOUTENhCTBO KENE3HBIX JOPOT, MOCTOB
U TPaHCHOPTHBIX TOHHENEH» (nanee - ®I'OC BO), yrBepxnenHoro «27»mapra 2018 r., npukas
Muno6puayku Poccum Ne 218, ¢ yderom ananm3a TpeOoBaHMN K TPOQPECCHOHATBHBIM
KOMIIETCHIIHSIM, MTPEABSBISEMBIX K BEITYCKHHKAM Ha PBIHKE TPY/a, 000OIICHHS OTEYECTBEHHOTO
U 3apyOeKHOTO OIbITa, MPOBEACHHUS KOHCYJNbTAMH C BEAYIIMMU pabOTONATENSIMHU,
o0beMHEHUMH paboToaaTeNell OTpaciu, B KOTOPOW BOCTPEOOBAHBI BBITYCKHUKH.

Lenpto W3y4yeHUS IUCHUIUIMHBI SBJSETCS MOJMydyeHUE OOYy4YaloUMMHUCS 3HAaHUU O
METOIaX M METOAMKAaX pacyeToB Y3JOB M JJIEMEHTOB CHCTEMBbl BOJOCHAOXEHHS U
BOJIOOTBEIeHUSI 00BEKTOB HHPPACTPYKTYPHI 1OPOT MPOMBIIIIEHHOTO TPAHCIIOPTA.

JUig nOoCTUKEHUS LIeJU IUCLHUIUIMHBI PELIatoTCs CAEAYIOIUE 3a0auu:

— H3y4YeHHE OCHOBHBIX DJJIEMEHTOB M  Yy3JI0B CHUCTEMBl BOJOCHAOXEHHS OOBEKTOB
UHGPACTPYKTYPHI AOPOT MPOMBILUIEHHOTO TPAHCIIOPTA,;

— 3HaHWE METOJHMK ONpEACNCHUs HOPM BOAONOTpeOseHus, KOI((PHUIMEHTOB YacOBOH H
CYTOYHOH HEpPaBHOMEPHOCTH, PpACUYETHBIX PACXOJIOB BOJOMOTpeONeHUs] Uil OOBEKTOB
UHGPACTPYKTYPBI AOPOT MPOMBILUIEHHOTO TPAHCIIOPTA,;

— OBJaJICHUE METOJUKAaMU T'HIPaBIMYECKOT0 pacyeTa TYIIMKOBOM U KOJbIIEBOW BOAOIPOBOIHOMN
CeTH;

— H3y4YeHHE TeXHHUUYECKHUX PacyeTOB BOJOHATIOPHOM OalllHU U HACOCHBIX YCTAHOBOK;

— M3y4YeHHE OCHOBHBIX JJIEMEHTOB M  Y3JIOB CHUCTEMbl BOJOOTBEIEHHS OOBEKTOB
UHGPACTPYKTYPHI AOPOT MPOMBILUIEHHOTO TPAHCIIOPTA,;

— 3HaHME METOJUK OIPENEICHUs] PacueTHBIX pacxoJ0B BOJOOTBEJIEHUS [UIsI OOBEKTOB
UH(GPACTPYKTYPHI AOPOT MPOMBILUIEHHOTO TPAHCIIOPTA,;

— H3Yy4YEHHE TEXHUYECKHX PACUETOB MO OMNPEJCIICHHUIO HAyalbHOM INIyOMHBI 3aJI0)KEHMSI CETU
BOJIOOTBEICHUS;

— OBJIaJIEHUE METOJAMKAMHU THAPABINYECKOrO pacyeTa CETH BOJIOOTBEICHHS;

— H3y4YeHHE OCHOBHBIX METOJOB OYHCTKH TMPHPOJAHONM W CTOYHOM BOABI OOBEKTOB
UHGPACTPYKTYPHI AOPOT MPOMBIIUIEHHOTO TPAHCIIOPTA.

2. IlepeyeHb IUIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs MO0 THCHUIINHE,
COOTHECEHHBIX C YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI IpOrpaMMe HHANKATOPAMH
AOCTHKEHHUS] KOMIIeTEeHI Uit

[InanupyemMbIMu  pe3ynbTaTaMd OOy4YeHHUS TO AUCHUIUIMHE (MOIYNIO) SBISETCS
dbopMupoBaHKe Y 00yJarONTUXCsl KOMIIETEHIIMNA W/Hii yacTu KoMrieTeHmnid. ChopMHUpOBaHHOCTh
KOMIIETSHIIMI W/WUIM YaCTH KOMIIETEHIIMI OI[EHHBAETCS C MOMOIIBIO MHIUKATOPOB JTOCTHKEHUS
KOMIIETEHIINH.

HNuaukaropsbl

AOCTHKEHU S PesyabTaThl 00yyeHHs 10 AUCHHUIINHE

KOMIIETEeHIUI

I1K-4 Opranuzanus AesTeNbHOCTH N0 IPOSKTUPOBAHUIO OOBEKTOB TPAHCTIOPTHON
MHQPaCTPYKTYPhI

[1K-4.2.2 YnMmeet | OOyqaromuiics ymeer:
BBITIOJTHATh — BBIIIOJIHATh ~ TUAPABIMYECKHIl  pacueT  BOJONPOBOJHOM
OKOHOMHUYECKHE U | TYIIUKOBOU CETH;
TCXHUYCCKUC PACUCTBI 10 | — onipeieisiTh pacxod U TpeOyemble BeJIWYMHbl Hamopa B




HNuaukaTopbl
JOCTHKEHUS
KOMIIEeTeHIM A

Pe3y.]1]:pTaTbI oﬁyqe}mﬂ Mo IMCIHUIIJINHE

IMPOCKTHBIM PCHICHUAM

Ha4yaJIbHOM TOYKE TYIIMKOBOM CETH BOJOIIPOBOJIA;

— OIpeNeNsITh HOpMY BOJIONOTPeOIeHUs, KO3 PULIMEHT YacoBOH U
CYTOYHOH HEpPaBHOMEPHOCTH JJsi OOBEKTOB HHQPACTPYKTYpPHI
JIOpOT IPOMBIIIJIEHHOTO TPAHCIIOPTA,;

— OIPEIENATh pAacueTHbIE CYTOYHBIC, YacOBbIE U CEKyHIHBIC
pacxoapl BOJIbl AN OOBEKTOB  MH(MPACTPYKTYphHl  AOPOT
IIPOMBILIUIEHHOT'O TPAHCIIOPTA;

— BBIIIOJIHATD TUPaBIMYECKUAN pacuer KOJIbLIEBOU
BOJIOIIPOBOJHOM CETH;

— OIIPEACNATh IIOTEPU HAIOpa Ha KaXKJAOM pPACUYETHOM YYacTKe
BOJIOITPOBOJHOM CETH;

— BBINOJIHATh TEXHUYECKHUI pacyeT BOJOHAIIOPHON OalIHM;

— COCTaBIIAATh PACYETHYIO CXEMY CE€TH BOJOOTBEICHHUS B IIOCEIIKE U
Ha 0o0bBeKkTax HWHQPACTPYKTYPHl  JOPOT  MPOMBIIUICHHOTO
TPaHCIOPTA;

— OIIPEACNATh PACUYETHBIE CYTOYHBIC, 4YAaCOBBIE M CEKYHJIHBIC
pacxoasl  BOIBI  OT  OOBEKTOB  MHQPACTPYKTYPHI  JOPOT
IIPOMBILIJIEHHOIO TPAaHCIOpPTa M PAacyYETHBIE PAcXOAbl CTOYHBIX
BOJ] HA PaCYETHBIX y4aCTKaX CETH;

— BBIIOJIHATh TEXHUYECKHUE PACUYEThI 110 ONPEAECICHUIO Ha4aJIbHOU
rITyOMHBI 3aJI0)KEHUS CETH BOJOOTBEICHMS;

— BBIIOJHATH MMAPABINYECKUN pACYET CETU BOJOOTBEACHUS.

— BBIIOJIHATH CONPSKEHHUE TPYO B KOJIO/ILIAX.

[1K-6 BrinonHeHne TEKCTOBOW, pacyeTHOM U rpaduecKoi 4acTel MpOeKTHOM MPOTYKIHH 110
OTJICTIbHBIM y3JIaM M 3JIEMEHTaM KEJIE3HBIX OPOT

IIK-6.1.3 3Haer MeTOOBI
U METOAWKHA pPacyeToB
y3JI0B U DJIEMEHTOB
00BEKTOB
UHQPPACTPYKTYPHI JTOPOT
MIPOMBIIIUIEHHOTO
TpaHcHopTa

OOyyaromuiicst 3HaeT:

— OCHOBHBIE KaTeropuu norpedurenei BOJbI Ha
JKEJIE3HOJOPOKHOM TPAHCIIOPTE;

— KJIAaCCH(HKAIMIO CUCTEM BOJIOCHAOKEHMS;

— 00IIyI0 CXeMy BOJIOCHAOKEHUs;

— METOJl OmIpeAeseHUs HOPMbI BOAONOTPEOJIEHUs] OOBEKTOB
UHPPACTPYKTYPHI TOPOT MPOMBIIIIEHHOTO TPAHCIOPTA,;

— METOJUKHU ONPEENIEHUs] paCUETHBIX PacX0/10B BOJIOCHAOKEHUS
00BEKTOB MHPPACTPYKTYPHI JOPOT IPOMBIIIIEHHOTO TPAHCIIOPTA;
— METO/Ibl TPACCUPOBAHMSI M CXEMBI BOJOIIPOBOAHBIX CETEN;

— METOJUKHU 'MIPaBIMYECKOT0 pacyeTa BOAOIPOBOIHOMN CETH;

— TpyOBl, MPUMEHSIEMBIE ISl YCTPOICTBA BOJONIPOBOIHBIX CETEH;
— KJIacCU(UKALIMIO apMaTypbl BOJOIPOBOJIHOM CETH;

— METOJbl OMNPENCIICHUSI HAIlOPOB B HAPYXKHOW BOJOMPOBOIHOU
ceTM O00BEKTOB HUHQPACTPYKTYpPHl JOPOr  MPOMBIIIIEHHOTO
TPaHCIOPTA;

— METOJIUKH oTpe/ieTIeHUS TEXHUYECKUX rapaMeTpoB
BOJIOHAIIOPHBIX M PETYIHPYIOMINX EMKOCTEH;

— KJIacCU(UKAIUIO BOJI03a00PHBIX COOPYKEHHH MOA3EMHBIX BOJ
Y TIOBEPXHOCTHBIX BO/I;

— KJIaCCH(MKAIIMIO BOJONPOBOIHBIX HACOCHBIX CTaHIINH;

— METOJUKU ONpeeNeHUs pPacyeTHBIX pabouux NapaMeTpoB
HACOCHBIX YCTaHOBOK;




HNuaukaTopbl
JOCTHKEHHUS
KOMIIEeTeHIM A

Pe:‘)yﬂbTaTbl oﬁyqe}mﬂ Mo IMCIHUIIJINHE

— METOJAUKH  OIpPEACNICHUs  PACUETHBIX  [apaMEeTpPOB  MpHU
napajieNIbHON U MOCIIeA0BATENbHON pabOTe HACOCOB;

— METOJUKH ONPEIEICHUSI PAaCUETHBIX MapaMeTPOB COBMECTHOU
paboTHI Hacoca U TPyOOIPOBOIA;

— CBOWCTBA IIPUPOJHOM BOJBI U ITOKA3ATEJIN €€ Ka4eCTBa,

— OCHOBHBIE METO/IbI MMOATOTOBKH (OYMCTKA U 00€33apa’KUBAHUE)
MMATHLEBOM BOJIBI;

— TpeOOoBaHMs K Ka4eCTBY BOJBI /11 00BEKTOB HHPPACTPYKTYPhI
JIOpOT IPOMBIIIJIEHHOT'O TPAHCIIOPTa,

— TEXHOJIOTHYECKYIO CXeMy 00pabOTKH MPUPOTHON BOBI.

— CHCTEMBI U CXEMbI BOJOOTBE/ICHHS;

— CHCTEMbI BOJOOTBEACHHS OT 0OBEKTOB MHPPACTPYKTYPHI JOPOT
MIPOMBILUIEHHOTO TPAHCIIOPTA;

— METO/Ibl TPACCUPOBAHMSI CETU BOJIOOTBEICHUS;

— METOJUKH ONPENICTICHUs PACUETHBIX PACXOJI0B CTOYHBIX BOJ OT
00BEKTOB HHPPACTPYKTYPHI JOPOT MPOMBIIIIIEHHOTO TPAHCIIOPTA;
— METOAUKH TUAPABINYECKOTO pacyeTa CeTH BOJOOTBEACHUS;

— OCHOBHBIE METO/Ibl KOHCTPYHUPOBAHUS CETEH BOJTOOTBEICHNS,

— TpyObl Ha CETH BOJOOTBEACHMS (XapaKTEPUCTUKA U YCIOBHUSA
MIPUMEHEHUS ), KOJIO/IIbI Ha CETU BOJIOOTBEICHMUS;

— METOAbl  MPOEKTUPOBAHUS  HACOCHBIX  CTAaHUMH  JJId
MePEKaYuBaHUSI CTOYHBIX BOJ;

— METObl OYMCTKH CTOYHBIX BOJI.

COOPY>KEHMSI MEXaHHMUECKOTO METO/Ia OUMCTKH CTOYHBIX BOJI;

— COOpY)KEHHsI OMOJIOTHYECKOTO METO0/1a OUYUCTKU CTOYHBIX BOJ;

— MCTOJbI 066333pa)KI/IBaHI/I$I CTOYHOM BOJIBI.

3. MecTo AUCHUILIMHBI B CTPYKTYpe OCHOBHOI po(ecCHOHAILHOM

o0pa3oBaTeIbHON NPOrPaMMBbI

JlucuMmiuHa OTHOCUTCS K 4YacTH, (OpMUPYEMOHM y4JaCTHHUKaMU 00pa3oBaTeIbHbBIX
oTHomeHNH Onoka 1 «JlucuuIuMHbl (MOAYNIW)» W SABISETCA IUCLUIUIMHOM MO BBIOOPY

00ydJaromerocs.

4. O0bemM IMCUMIIMHBI M BUABI Y4eOHOI padoThI

Bup yueoHoii padothl Bcero yacos
KonTaktHas pabora (110 BugamM y4eOHbIX 3aHITUN) 32
B ToM ynce:
—  nexuuu (JI) 16
— npaktuueckue 3ausatus (I113) 16
— nabopatopuslie padotsl (JIP)
CamocrositenbHas pabota (CPC) (Bcero) 36
KonTposnb 4
@dopma KOHTPOJIs (IPOMEKYTOUHON aTTeCTalllN) 3
OO61ast Tpy10eMKOCTh: Yac / 3.€. 72/2

Ipumeuanue: «@opma konmponay — 3auem (3).




5. CTpykTypa u coaep:kaHue TUCHUILINHBI

5.1. Pa3aensl IUCHUIUIMHEL U COJIEP/KAHUE PaCCMaTPUBAEMBIX BOIIPOCOB

HaumMmeHnoBaHue
pasaenaa
JTUCIHHUIIINHBI

Conep:xanue pasgeaa

Nuauxkaropsl
JOCTHKEHHUS
KOMIIEeTeHIINii

MeTtoabl U
METOIUKHU
pacyeToB y3J10B U
DJIEMEHTOB
CHCTEMBI
BOJOCHA0KEHUS
00BEKTOB
WH(PACTPYKTYPHI
JIopor
MTPOMBIIIICHHOTO
TpaHCIopTa

Jleknusi 1.  OcHOBHbIE  3JIEMEHTBHI  CHCTEMBI
BOJOCHA0KeHUsS] 00BEKTOB HH(PPACTPYKTYpPhl 10poOr
MPOMBIILIEHHOT0 TPAHCIIOPTA.

BogocHabxkeHue — MOHSATHE, 3HAYCHHE, HCTOPUS.
OcHOBHBIE KaTeropuu Bomonorpedurencii. [lorpedburenn
BOIbl Ha  TpaHcmopte. Knaccupukanus — cucrem
BojocHaOxeHus. O0mas cxema BOJOCHAOKeHUs. MeToj
OompenmecHNUST  HOPMBI  BOJOMOTPEONCHHS  OOBEKTOB
UHPPACTPYKTYPHl JOPOT TPOMBIIUICHHOTO TPAaHCIOPTA,
METOJIUKU oTpeIeICHHS pacYeTHBIX pacxomoB
BOJIOCHAOXEHMsI OOBEKTOB  HMH(PACTPYKTYpHl  JOPOT
MPOMBIIIIJICHHOTO TPAHCIIOPTA.

[1K-6.1.3

Jlekuust 2. MeToaMkM TeXHHYECKMX PacyeToB IO
NMPOEKTHBIM pelieHNsAM BOJONPOBOIHOM CeTH.

MeToasl TpacCupOBaHUs M CXEMBI BOZOIPOBOIHBIX CETEH.
MeTroauKu THAPABIMYECKOrO pacuera BOJONPOBOJHOU
cetn.  TpyObl, TpUMeHsieMble  JOJsl  YCTpOWCTBa
BOJOTIPOBONHBIX  cerell. Kmaccudukanumss  apMaTypsl
BOJOIMPOBOJHON ceTU. METOoAbl ONpeAesICHHs] HAllOPOB B
Hapy>XKHOHN BOJIOITPOBOIHOM CeTH 00BEKTOB
UHPPACTPYKTYpBl AOPOT MPOMBIIUICHHOTO TPAaHCIOPTA.
MeToguky  ONpelNeNneHusT TEXHUYECKHX IapaMeTpOB
BOJOHANOPHBIX U PETYIUPYIOIIHAX EMKOCTEM.

[1K-6.1.3
[1K-4.2.2

Jlekuusi 3. Bono3zaGopHble cOOpyxeHUSI U METOAUKH
noa0opa HACOCHBIX YCTAHOBOK.

XapaKkTepUCTHKA HCTOYHHUKOB BOJIOCHA0KEHHS.
Knaccudukanms Bomo3a00pHBIX COOPYKEHHUH MOI3eMHBIX
BOJI " IIOBEPXHOCTHBIX BOJI. Knaccudukarus
BOJIONPOBOJIHBIX ~ HACOCHBIX  CTaHUUM.  MeToauKH
OIpeJIeJICHHsI PACUETHBIX Pab0UMX MapaMeTPOB HACOCHBIX
YCTaHOBOK. ~ METOJMKH  OMpeNeNieHHsl  PacueTHBIX
MapaMeTpoB NPU TNapaUIeIbHOW M II0CJIEI0BATEIbHOU
pabore HacocoB. MeTOIMKM ONpEAETICHUS] PACUETHBIX
napameTpoB COBMECTHOW  paboThl ~ Hacoca U
TpyOOmnpoBoa.

[1K-6.1.3

Jexkunsa 4. OCHOBHBbIE MeTOABI TMOATOTOBKH BOIbI JIJIsI
00beKTOB MHPPACTPYKTYPbI AOPOr NPOMBILLIEHHOT O
TpaHcHopTAa.

CpolicTBa BOALI M IOKa3arenu ee kadecTtBa. OCHOBHEIC
METOJIBI TOATOTOBKM (OYMCTKA W 00e33apakhBaHUE)
MUTHEBOW BOJABI. TpeOoBaHMS K KadeCTBY BOJBI IS
00BEKTOB  MHQPACTPYKTYPHI  JIOPOT'  TPOMBIIICHHOTO
TpaHcropTa. TexHonormdeckas cxemMa  00pabOTKH
MPUPOIHON BOJIBL.

[1K-6.1.3

IIpakTuyeckoe 3ansaTue 1. TexHnyeckue pacyernl Mo
NMPOEKTHLIM peleHusiM TYNUKOBOM ceTn
BOJOIIPOBOAA.

OmnpeneneHre pacueTHBIX PacXoJI0B BOABI JUIsI OOBEKTOB
UHGPACTPYKTYPHI JOPOT MPOMBIIUIEHHOTO TPAaHCIIOPTA,;
TUAPABIMYECKUM pacyeT TYNMHUKOBOW CETH, OINpEICIICHUE
pacxosa W TpeOyemMOoro Harmopa B HAadaJIbHOM TOYKeE

I1K-6.1.3
[1K-4.2.2




n/n

HaunMmeHoBaHHe
pasaenaa
JTUCIHHUIINHBI

Conep:xanue pasiena

HNnpnkaTopsl
JOCTHIKEHUS
KOMITeTeHI[H I

TYIIUKOBOM CETU BOJOIPOBOAA.

IIpakTuyeckoe 3ansaTue 2. TexHnueckue pacyernl MO
MPOEKTHBIM peleHus M KOJIbIEBOi ceTH
BO/OTIPOBO/A.

Hopma BomomorpeOiieHns, kodh(HUIHEHT YacoBOW U
CYTOYHON HEPaBHOMEPHOCTH, OIPEACICHUE PACUYCTHBIX
CYTOYHBIX, YaCOBBIX M CEKYHJHBIX pAacXOJ0B BOJbI
MTOTPEOUTEISIMHU.

I1K-6.1.3
[1K-4.2.2

IIpakTuyeckoe 3ansitue 3. MeToabl M MeETOAMKH
THIPABJINYECKOr0 pacueTa KoJIbIEeBOiil ceTH.
Hasnauenne nuameTpoB y4acTKOB, OIpeAelieHUuE MOTephb
Harmopa Ha KakJIOM PacdyeTHOM YYacTKe, THAPABINIECKOe
YBSI3BIBAHUE CETH.

I1K-6.1.3
[1K-4.2.2

IIpakTuyeckoe 3anaTHe 4. TexHuueckmii pacuer
NapaMeTpoB BOJOHANOPHOI OALHU.

Pacdyer BBICOTHI BOIOHANOpPHOW OalmHW, OMpEIeIIeHUE
o0beMa 0aka BOIOHAMOPHOH OaliHu, BEIOOpP AMKTYIOIIEH
TOYKH.

[1K-6.1.3
[1K-4.2.2

CamocrosTenbHasi padoTa. BermonmHenne u opopmiieHne
TEXHWYECKUX pacdeToB pacdeTHOW paboTer Nel —
«Pacyer cHucTeMBbl BOJOCHA0KEeHUS] HACEJEHHOIO
NMYHKTa MU O00beKTOB HMHQPACTPYKTYPbl  [I0POT
NPOMBILLIEHHOT0 TPAHCHIOPTA».

I[J'[S[ MNOATOTOBKM K JICKIHIMOHHBIM MW MPAKTHYCCKUM
3aHATHAM, K 3a4€Ty, 4 TAKKC U1 BBINIOJIHCHUS 321[[3HI/II71
TEKYILET0 KOHTPOJISI PEKOMEHIYETCS] U3YUUTh JINTEPaTypy
[1-3, 6, 7] u3 1. 8.5 MAHHOTO JOKYMEHTA.

[1K-6.1.3
[1K-4.2.2

MeTonpl 1
METOIUKHU
pacydeToB y3J10B U
3JIEMEHTOB
CHUCTEMBI
BOJIOOTBEICHHS
00BEKTOB
HHPPACTPYKTYPHI
JIopor
MTPOMBINIIEHHOTO
TpaHCcIopTa

Jlexknus 5. OcHOBHBIE 3JIEMEHThI CHUCTEMBI
BOOOTBeAeHUST 00beKTOB HMHGPACTPYKTYPbI [10pPOr
MPOMBIILIEHHOT0 TPAHCIIOPTA.

BomootBenenne — mOHATHE, 3HAYCHHE, HCTOPHSL.
CucremMbl #  cxeMbl  BomooTBeacHus.  CHCTEMBI
BOJIOOTBEJIEHUSI OT OOBEKTOB HH(PPACTPYKTYPHI JOPOT
MIPOMBITIUICHHOTO TPAHCIIOPTA.

[1K-6.1.3

Jlekuusa 6. MeToaMKH TeXHHYECKHX pacyeToB IO
NMPOEKTHBIM PelieHUsIM CeTH BOT0OTBeIeHMSI.
TpaccupoBaHue ceTH  BOJOOTBENEHMSA.  MeTOAWKH
OTIpeJIeNIeHNsI PACUETHBIX PAcXOJOB CTOYHBIX BOJA OT
00BEKTOB  MH(PACTPYKTYPHI  JIOPOT'  MPOMBIIICHHOTO
TpaHcropTa. MeTOOUKH THIAPABIMYECKOTO pacdeTa CeTH
BOJIOOTBEJICHHUSI.

[1K-6.1.3
[1K-4.2.2

Jlexuust 7. MeToabl 1 MeTOAMKHU pacyeTa OCHOBHBIX
JIEMEHTOB ceTed BomgooTBeneHuss. OCHOBHBIE METOJIBI
KOHCTPYHPOBAHHS CETei BOMOOTBeAeHMs. TpyOnl HA ceTH
BOJIOOTBEICHUSA (xapakTepucTuka u YCIIOBUSA
npumeHeHus1). Komonmmel Ha CeTH  BOJOOTBEICHUS.
Meroabpl NOpPOEKTUPOBAHUS HACOCHBIX CTAaHUUN 7S
MepeKayMBaHUs CTOUYHBIX BOJ.

[1K-6.1.3
[1K-4.2.2

Jlekuus 8. OcHOBHBIE MeTOIbI OYMCTKH CTOYHOH BOJBI
oT 00BbEeKTOB HHPPACTPYKTYPHI aopor
NMPOMBIIICHHOT0 TPAHCIIOPTA.

Metoasl  ouncTkM  CcTOYHBIX  BoA.  CoopyxeHwus

I1K-6.1.3




N HaumenoBanne HNnpnkaTopsl
w/n pa3nena Conep:xanue pasiena AOCTHIKEHUs.
AUCIIUTLITHHBI KOMIEeTEeHIH
MEXaHMYECKOTO  METOJa OYHMCTKA  CTOYHBIX  BOJ.
CoopykeHusi OMOTOTHIECKOT0 METOAa OYMCTKU CTOYHBIX
BoJ. Metozas! 00e33apakiHBaHUSI CTOYHOM BOJIBI.
IIpakTHyeckoe 3anaTHe 5. TexHHYecKne pacyeTsl MO [1K-6.1.3
NMPOEKTHHIM pellleHUsIM CeTH BOJ00TBEAeHM. [1K-4.2.2
CocTraBieHUE PACUYETHON CXEMBbI CETH BOJIOOTBEICHHS B
mocenke ©W Ha o00BekTax WHPPACTPYKTYpPHI AOPOT
MPOMBIIIJIGHHOTO TPAaHCIOPTa, ONpeleNeHue IUIomaaei
CTOKa JKWIbIX KBapTalioB, ONpEJICICHUE pPAaCcUCTHBIX
pacxoJIOB CTOYHBIX BOJI HA PACYETHBIX YYACTKAX CETH.
IIpakTHyeckoe 3anaTHe 6. MeToabl ompeneIeHUs [1K-6.1.3
HAYaJIbHOMI TJIyOHHBI 3aJI0KeHUsI ceTH [1K-4.2.2
BO/I00TBe/IeHUS.
HauanbHas ThoyOWHA 3aJI0KEHHSI CETH BOJOOTBEICHHUSL.
OnpenenieHre Ha4YaJlbHOW TIyOWHBI 10 MEXaHUYECKOH
IIPOYHOCTH, o ryouHe IIpOMeP3aHus, o
MIPUCOCMHECHUIO BHYTPUKBAPTAILHON CETH K YIHYHOU.
IIpakTuyeckoe 3ansitue 7. MeToabl M METOAMKH T1K-6.1.3
TUIPABJINYECKOT0 pacyeTra CceTH BOJ0OTBedeHMS T1IK-4.2.2
NMoceJika Ha 00beKTaX HHQPACTPYKTYpPbl [10pPOT
NMPOMBINLIEHHOr0 TPAHCIIOPTA.
Hasnauenne nuamerpa, oIpenesicHHE YKJIOHAa TPYOBI,
pacyeT OTMETOK JiHa, IICJIBII'M U YPOBHA BOAbLI B HA4YaJIC U
KOHIIE PACUETHOTO YYACTKA.
IpakTuueckoe 3anaTHe 8. Texnumueckue pacyeTbl [1K-6.1.3
OCHOBHBIX 3JIEMEHTOB CETH BOJOOTBEICHHUS. T1IK-4.2.2
CompspkeHue TpyO B KOJIOIIAX: CONMPSIKCHUE IO IIEITbIre
TpYOBI, COMPsIKEHHUE 110 YPOBHIO BOJIBI B TPyOe.
CamocrosiTebHasi padoTa. Breimonnenue u opopmieHue [1K-6.1.3
TEXHMYECKUX pAcCueTOB pacdyeTHOW paboTel Ne2 — [1K-4.2.2
«Pacuer cucTeMBbl BOJOOTBEJAEHHS] HACEJIEHHOTO
NMYHKTa HU 00beKTOB HMH(PACTPYKTYpPbl [I0POT
NMPOMBINLIEHHOT0 TPAHCTIOPTAY.
JIis  TOATOTOBKH K  JICKIIUOHHBIM M MPAKTHYECKUM
3aHATHSIM, K 3a4eTy, a TaKkKe Ui BBHITIOJHEHUS 3aaHuil
TEKYILETO KOHTPOISA PEKOMEHAYETCSA U3YUNUTh JITUTEPATYPY
[1-3, 6, 7] u3 1. 8.5 MAHHOTO JOKYMEHTA.
5.2. Pa3nensl TUCIUIUIMHGI U BUABI 3aHITHI
Ne HaumenoBaHue pasjaesa
JI 113 JIP CPC Bcero
n/n JUCHUIIIMHBI
1 3 4 5 6 7
1 MeTo/bl U METOJTUKH PAaCUETOB Y3JI0B
1 3JIEMEHTOB CHCTEMBI
BOI0CHAOKEHUS O0BEKTOB 8 8 — 18 34
UHPPACTPYKTYPHI TOPOT
IIPOMBIIIJIEHHOT'O TPaHCIOPTa
2 MeTo1bl 1 METOJMKH PACUETOB Y3JIOB
Y 3JIEMEHTOB CHCTEMBI
BOJIOOTBE/ICHUSI OOBEKTOB 8 8 - 18 34
UHPPACTPYKTYPHI IOPOT
MTPOMBIIIUICHHOTO TPAHCIIOpTa
Hroro 16 16 - 36 68




Ne HaumeHoBaHue pa3jaesa I m JIP CPC Beero
n/n JUCHUILINHBI
Konrtpoin 4
Bcero (o0mas Tpya0eMKOCTb, Yac.) 72

6. OueHouyHbIe MaTePUAIbI /15 IPOBeE/IEHUS] TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH U
MPOMEKYTOUYHOM aTTeCTAlM 00y4AIOUINXCH M0 TNUCHUIIIHHE

OneHouyHble MaTepHalbl MO TUCIUILUIMHE SBISIOTCS HEOTHEMJIEMOM 4YacThio pabodeit
nporpaMmMbl M TIPEACTABICHbl OTAEIBHBIM JOKYMEHTOM, PpacCMOTPEHHBIM Ha 3aceJaHuu
KadeIpsl U yTBEP:KICHHBIM 3aBEIYIOIINM Kadeapoii.

7. Metonuyeckue YKa3aHus sl 00y4al0IIUXCHA M0 0CBOEHHUIO TUCHMILIHHBI

ITopsaok u3ydeHus: JUCIMIUIMHBI CIIETYOLIUN:

1.  OcBoeHue pa3zenoB AUCUUILUIMHBI IPOM3BOIUTCS B IOPSAIKE, NPUBEIEHHOM B
paznene 5 «CopaepaHue U CTPYKTypa IUCHMIUIMHBD. OOydaromMiics NOMKEH OCBOUTH BCE
paszensl JUCHMILIMHBI, HCIIOJIb3Ysl METOAMUECKUEe MaTephalibl JUCLUILIMHBI, a Takke y4eOHo-
MeToM4ecKoe o0ecrieueHre, IpUBEICHHOE B pa3jeiie 8 padboueil mporpaMmsl.

2.  Jlns <¢opmupoBaHHS KOMIIETEHLMH OOydaromuiics JOJDKEH IpeJCTaBUTh
BBIIIOJITHEHHBIE ~ 3aJaHusl, HEOOXOAMMbIE Il OLIEHKM 3HAHWM, yMEHHH, HaBbIKOB,
IPEIYyCMOTPEHHBIE TEKYIIUM KOHTPOJEM YCIIEBAEMOCTH (CM. OLIGHOYHBbIE MaTepHajbl 10
TUCIUTLIIUHE).

3. Ilo urToram Tekyuero KOHTPOJIS yCIEBA€MOCTH IO JUCLMILIMHE, 00ydarouuiics
JIOJIKEH MPOUTH MPOMEKYTOUHYIO aTTECTALUIO (CM. OLIECHOYHbIE MaT€pUaJIbl MO JUCLUILIUHE).

8. Onucanne MaTepUAJIbLHO-TEXHMYECKOT0 U Y4eOHO-MeTOAUYeCKOro odecrevyeHms,
HEe00XO0MMOro /IVIsl peaiu3anuy 00pa3oBaTe/JIbHOH MPOrPaMMBbl 0 IMCIHUIINHE

8.1. TlomemeHHuss TPEACTABISIIOT COOOH ydeOHbIE AayAMTOPUU I TPOBEIACHUS
y4eOHbIX 3aHATUH, MNPEIYCMOTPEHHBIX IPOrpaMMOi CIELHaTUTeTa, YKOMIUIEKTOBaHHbIE
CHeUaIn3UpOBaHHON y4yeOHOW MeOelbl0 M OCHAIIEHHbIE O0OpYIOBAaHMEM M TEXHUYECKUMH
CpeAcTBaMU OOYYeHHMs, CIYKAllUMHU JJs TpeAcTaBieHus ydeOHOW uHpopMmanuu OoJbLION
ayUTOPUU: CTAallMOHAPHBIM HACTEHHBIM 5JKPAaHOM, MAapKEepHOHl JOCKOM, CTalMOHApHBIM
MYJIBTUMEANNHBIM IIPOEKTOPOM.

Bce nmnomemienus, ucCHoigb3yeMmble IS [POBENEHUS  y4EOHBIX 3aHATUH W
CaMOCTOSITENIbHOW paboThl, COOTBETCTBYIOT ACUCTBYIOLIMM CAHUTAapHBIM M IMPOTUBONOXKAPHBIM
HOpMaM | MpaBUjIaMm.

[TomerieHust A1s1 caMOCTOSITENbHON pabOThl 00YYaIOLIMXCS OCHAIIEHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs: K ceTh «MHTepHeT» nm obecrneyeHueM J0CTyna B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

8.2. VYHuBepcuter o0OecredeH HEOOXOAWMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO U
CBOOOJTHO PaCIPOCTPAHSAEMOr0 MPOrPAMMHOIO OOECIICUeHHs, B TOM YHCIIE OTEYECTBEHHOIO
IMPOMU3BOJACTBA. HepequL JIMOCH3WOHHBIX IpOorpaMm IpPCACTAaBJICH HAa BHYTPCHHEM IIOPTAJIC
OI'BOY BO MI'VIIC no agpecy http://eaisu.pgups.edu.mps/info/prog

8.3. OOyuwarommmcsi obOecriedeH 1ocTyn (yOalleHHBIA JOCTYH) K COBPEMEHHBIM
po(hecCHOHATBHBIM 0a3aM JaHHbIX:

- DneKTpoHHO-OMOIMoTeUHass cucTeMa wu3aaTenbcTBa  «JlaHb». [DIEKTpOHHBIN
pecypc]. — URL: https://e.lanbook.com/ — Peskum mocTyna: 1uist aBTOPH3. MMOJIb30BaTENCH;

— DnekTpoHHO-0MOIMOoTeUHast cucteMa ibooks.ru («AibOyke»). — URL: https:/
ibooks.ru / — Pesxum moctyna: 11t aBTOpPH3. MOJIb30BATEICH;

—  DinektponHas 6ubmmoreka FOPAWT. — URL: https://urait.ru/— Pexum mocryma:


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

JUISL aBTOPHU3. TIOJIb30BATENEN;

— EnuHoe oKkHO JgocTyma K 00pa3oBaTeNbHBIM — pecypcaM -  KaTajor
00pa30BaTeNbHBIX UHTEPHET-PECYPCOB U TIOJTHOTEKCTOBOM IIEKTPOHHON y4eOHO-METOIUIECKON
oubnmmoTeke 1 o0Immero u npodeccuonaabHoro obpasosanus». — URL: http://window.edu.ru/
— Pesxxum gocTtyna: cBOOOAHBII.

—  Cnosapu u surmmkmonenun. — URL: http://academic.ru/ — Pexum mocryma:
CBOOOIHBII.

—  Hayunas snextponHas 6ubianotexa "KubepJlenunka" - 310 Hay4dHas 3JIEKTPOHHAs
O0ubnmoTeka, MOCTpOCHHAs Ha MmapagurmMe OTKpbITo Hayku (OpenScience), OCHOBHBIMH
3ajjauaM¥ KOTOPOH SIBIISICTCSI MOIYJIIPH3AIMs HAYKW M HAYYHOH NESTEIbHOCTH, O0IIeCTBEHHBIN
KOHTPOJIb KauyeCcTBa HAYYHBIX MyONMKALWH, pa3BUTHE MEKIUCUUIUIMHAPHBIX HCCIEIOBAHHIA,
COBPEMEHHOT'0 MHCTUTYTA HAYYHOH PEICH3UH U MOBBIIICHUE IIUTUPYEMOCTH POCCHICKON HAYKH.
— URL: http://cyberleninka.ru/ — Pexxum moctyrma: cBOOOIHBIIH.

8.4. OOyuwarouuMmcs obecriedeH M0CTyn (yIajdeHHBIM TOCTYI) K HWH(POPMaIMOHHBIM
CIIPABOYHBIM CHCTEMAM:

- Haumonaneueiii  OtkpeiTeii  YHuBepcuter  "MUHTYUT". becrmatHoe
obpazoBanue. [DnekTponHslit pecype]. — URL: https://intuit.ru/ — Pexxum goctymna: cBOOOIHBII.

8.5. IlepeueHp meYaTHBIX W  DICKTPOHHBIX  W3JAaHUH, HUCIONB3YEeMBIX B
0o0pa3oBaTeNbHOM IMpoIIecce:
1. BomocHabOxeHUe U BOJIOOTBECHUE Ha JKEJIE3HOIOPOKHOM TpaHcnopTe: Yuebunuk / [Tox pen.
npod. B.C. [lukapeBckoro. — 2-¢ u3a. mepepad. — M.: YdeOHO-MeTOAMYECKHI LEHTP IO
00pa30BaHMIO Ha KEJIE3HOJAOPOKHOM TpaHcropTey, 2009. — 447 c.
2. BopocHabkeHue Ha >KeTe3HOJA0POXKHOM TpaHcnopTe [TekcT] : 3aanue U MeToJI.yKa3aHus K
KOHTp. pabdore Ne 1 s crynentoB creruansHoctd 290900 "CTp-BO XK.1I., MyTh U IIYTEBOE XO03-
Bo" / III'VIIC, kad. "BomocHabxxenne, BogooTBeAeHe U TuaApaBiuka” ; cocT. 0. A. CMUpHOB,
T. b. llymeiiko. - CIIG. : TIT'VIIC, 2004. - 27 c.
3. Pacyer npou3BoCTBEHHO-OBITOBON ceTH BOJOOTBeAeHHs [TeKCT] : 3a1aHue U METOANYECKre
yKa3aHus K KOHTposIbHOH pabote Ne 2 nnst ctynenToB crell. "CTp-Bo k. 1., IyThb U IyTE€BOE XO03-
B0", "OkoHoMuKa u ymnp. Ha npeanpustun" / [II'YIIC, xa¢. "BonocHabxenue, BOAOOTBECHUE U
ruapasiuka” ; coct.: FO. A. CmupaoB [u ap.]. - CII6. : TIT'YIIC, 2010. - 31 c.
4. Tabnuupl 1 TUAPABIMYECKOIO pacueTa BOJONPOBOAHBIX TpyO : crpaB.nmocobue / @. A.
[leBener, A. ®@. llleBenes. - 9-e u3., uctp. - M. :bacrer, 2009. - 350 c. : Ta6n. - ISBN 978-5-
903178-14-8
5. Tabmuisl 111 THAPABIMYECKOTO pacyeTa KaHAIM3AIMOHHBIX CETeH U JIIOKEpPOB O dopmyIie
akan. H. H. ITaBnosckoro [Tekct] : cmpas. mocodue / A. A. JIykunbix , H. A. JIykuHbIX. - 6-¢
u31., mepepad. u pom. - M. : Bacrer, 2011. - 383 c. - ISBN 978-5-903178-24-7
6. CIT 32.13330.2018. Kananuzanus. Hapyxueie cetn u coopyxenus. CHull 2.04.03-85 -
Tekcr: anextpounsiii// https://dokipedia.ru/document/5158029
7. CIT 31.1330.2021. BogocHaOxeHue, HapyxHble ceTH U coopyxenus. CHull 2.04.02-84. -
Tekcr: anexkrponHnsbIii// https://docs.cntd.ru/document/728474306

8.6. IlepeueHn pecypcoB WH(POPMAIMOHHO-TEIICKOMMYHUKAITUOHHOU ceTu
«MHTEepHETY, HCIIOTB3YEMBIX B 00pa30BaTeIbHOM IIpOIecce:

- Jlnanerii xkabuaer DUOC [DnextponHbidi pecypc]. — URL: my.pgups.ru —
Pexwum nocTtyna: uist aBTOpHU3. TOJIb30BaTEIICH;

— DnekTpoHHas HHPOPMAIIMOHHO-00pa3oBaTeNbHas cpeaa. [ DIEeKTPOHHBIN pecypc].
— URL.: https://sdo.pgups.ru — Pesxxum moctyna: i aBTOPHU3. MOJIb30BATEICH.

Pa3paboTtunk paboueit mporpammsl
H.B. TBapnosckas

22 saBapsi 2026 .
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