[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Taparnk Mak vy ENIEPAJTIBHOE ATEHTCTBO KEJE3HOJOPOKHOI'O TPAHCIIOPTA
LlomkHoCk EAEPR ITBHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUPEXIEHUE BBICILIETO OBPA30OBAHUS

e HBROMRCKIN rOCYIAPCTBEHHBI VHUBEPCHTET ITYTE( COOBILEHHSL

YHuKanbHb
7708e3%a47e66a8ee02711b298d7c78bd1e40bf88

KoHcTpyupoBaHue U pac4yeT BaroHoB

pabouas mporpamMma JUCHUIUTUHBI (MOJTYJIS )

CrenmansHocTs 23.05.03 TIOJBUKHOM COCTAB JKEJIE3HBIX JIOPOI
Cnenmanu3anus ['py30Bbie BArOHBI

Keamuduxauus HHKeHep myTeil cood1eHnst
®opma o0yueHns ovHast
OO6mmast TpyI0eMKOCTb 53ET

Bunpt KOHTPOJIA B CEMECTpax:

IK3aMEHBI 7
KypCOBBIE€ TIPOEKTHI 7

Pacnpez[enelme YacoB JUCHMIIJINHBI 110 CeMecTpaM

Cemectp
(<Kypc>.<Cemectp 7 4.1)
Ha Kypee>) Uroro
Henens 16 3/6
Bun 3ansaruit VI PIl vI1 PIT

Jlexmuun 16 16 16 16
[IpakTuueckue 16 (16 |16 16
KoHT. 4. Ha aTTecT. 2 2 2 2
Konr. u. ma arrect. B 2,3 2,3 (23 (23
nieproa OC
B ToM uucie B 85 85 85 85
dopme
MPaKT.TIOATOTOBKH
Wroro ayn. 32 (32 |32 |32
KonrakrHas padora | 36,3 | 36,3 36,3 | 36,3
Cawm. pabora 119 {119 | 119 (119
Yackl Ha KOHTPOJIb 24,7 (24,7 24,7 | 24,7
Htoro 180 | 180 | 180 [ 180




IIporpammy coctaBun(u):

K.m.H., Ooyenm, Kebanos A.B.

Pabouas mporpaMMa ITUCIUITLTHHBL
KoncTpyupoBanue u pacuer BaroHoB

paspaborana B coorserctBuu ¢ ®I'OC BO:

®DenepanbHblii TOCyIapCTBEHHBIH 00pa30BaTeNbHBIN CTaHAAPT BBICIIEr0 00pa30BaHMs - CIIELMAIMTET 110 crennansHocTu 23.05.03
[TonBuxkHOM cocTaB keJe3HbIX aopor (npukaz MunoOpHayku Poccun ot 27.03.2018 1. Ne 215)

COCTaBlIeHa Ha OCHOBaHWH ydeOHoro miaHa: 23.05.03-25-4-TICK Ars.pli.plx
CriertmansHocTs 23.05.03 TIOJIBUKHOM COCTAB YEJIE3HBIX JIOPOI” HarpasieHHOCTb (Ipoduiib) I'py30Bbie BaroHs!

Pabouas mporpamma oodpeHa Ha 3acefaHAH KaeIphl

BaronHoe x03s1iiCTBO U Ha3eMHbIE TPAHCMOPTHBIC KOMIIJIEKCHI

3aB. xapenpoit Kopxuua CBernana BnagumuposHa



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Ienpro qUCIUIUIIMHEI SBISETCS (POPMUPOBAHKE MTPO(ECCHOHATBHBIX KOMIETCHIINH, HEOOXOANMBIX B IIPON3BOICTBCHHO-
TEXHOJIOTHYECKUH AeSTeTbHOCTH CIIEIIMAIUCTOB, KOTOPhIE IIPeyCMaTPUBAIOT IPUOOPETEHNE 3HAHUH 110 KOHCTPYKIIUH
I'PY30BBbIX BaIOHOB, METO/IaM IIPEIIPOEKTHBIX UCCIIEN0BAHUN, BIaIEHUE METOIaMU IIPOCKTUPOBAHMUS U IIPOYHOCTHBIX
pPacueToB BarOHOB M UX Y3JIOB C UCIIOJIB30BAHUEM CIIEIIMAIM3UPOBAHHBIX KOMIIBIOTEPHBIX KOMILIEKCOB

2. MECTO JUCHUIITMHBI (MOAYJISA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBbI

[ux (pasgen) OIT: | b1.B.03

3. KOMIIETEHIIUH OB YYAIOIIETI'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITINHBI

(MOJYJIST)

ITK-1 Cnocoben ONPCACIIATH THUIIbI, KOMIIJICKTHOCTb, KOHCTPYKTHBHBIC 0CO6CHHOCTI/I, TCXHHUKO-DKOHOMHWYCCKUC IMMapaMCTpPhI U
TECXHHYCCKOC COCTOSIHHUEC CAWMHHUIL IIOABHUXXHOT'O COCTaBa

IIK-1.2 AHaJ'II/I3I/IpyeT KOHCTPYKTHBHBIC 0COOEHHOCTH Y3JI0B U z[eTaneﬁ, OIICHUBACT TCXHUYCCKOEC COCTOAHUEC IOJABUXKHOI'O COCTaBa

B pe3yabTaTe ocBOCHHS IMCHUILIUHBI (MOAYJIs1) 00y4alOLIUiiCA J0/KeH

3.1 |3nars:

3.1.1 | KOHCTPYKIIMIO I'PY30BBIX BarOHOB; CHIIBI, ICHCTBYIOIIHE HA Y3IIBI M DJIEMEHTHI TPY30BBIX BarOHOB; TEXHHKO-
9KOHOMUYECKHE ITapaMeTPhl FPY30BBIX BarOHOB; XaPAKTEPUCTUKH MaTEPHAJIOB, IPIMEHIEMBIX B BATOHOCTPOCHHH;
METO/IbI aHAJIN3a IPOYHOCTH U HAJIe)KHOCTH Y3JIOB U 3JIEMEHTOB I'PY30BBIX BarOHOB

3.2 | YmeTh:

3.2.1 | paccunTBIBaTh CHIIBL, JEHCTBYIOMINE Ha Y376l X JIEMEHTHI TPY30BbIX BATOHOB M TEXHUKO-3KOHOMHYECKUE TapaMeTphl
IPY30BBIX BarOHOB; ONPEJEIIATh HAIPSYKEHNS, BOSHUKAIOIIUE MTPU JEHCTBUM OCHOBHBIX HAarpy30K, YCTAaHOBJIEHHBIX
HOPMaTHBHBIMH JIOKyMEHTAMH, C YIETOM XapaKTEPUCTHK MAaTEPHAIIOB, IPUMEHSIEMBIX B BATOHOCTPOCHUH

3.3 | Biagers:
3.3.1 | BnaseTh HaBbIKAMU NPEANPOEKTHBIX UCCIEJOBAaHUN U METOAAMHU aHAIN3a IPOYHOCTH M HAJAEKHOCTHU Y3JI0B U 3JIEMEHTOB
TPY30BBIX BaroHOB C MCIIONE30BAaHHEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOIOTHI
4. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHBI (MOIYJIS)
Kon HaumeHoBaHue pa3esioB U TeM /BU 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATHSA / Kype
Paznen 1. Pasnes 1. OCHOBBI KOHCTPYHMPOBaHHS BATOHOB

1.1 OCHOBHBIE y3JIbI COBPEMECHHBIX TPY30BBIX BarOHOB, HX (DYHKIIMOHAIBHOE 7 2
Ha3Ha4YeHHE, YCIOBHs paboTHl M TpeOOBaHMUS € yUEeTOM 0€301acHOCTH
nByxenns /J1ex/

1.2 IIpeanpoekTHbIe HccIeI0BaHUs. TEXHUKO-3KOHOMUUECKHUE TapaMeTpbl BarOHOB. 7 2
yHU(UKAIKSA U CTaHAAPTH3ALM IeTalei U y37I0B BaroHoB /JIex/

1.3 @DakTOopEl, yYUTHIBAEMBIC IPH (POPMUPOBAHUH MTPOSKTHBIX PELICHHH, pa3paboTka 7 2
KOHCTPYKIIMH BarOHOB M TEOPETHUYECKHE OCHOBHI PACYETOB SIIEMEHTOB Ky30Ba.

Harpy3KH, JeWCTBYIOIINE HA MTOABIXHON COCTAB, MOJECIHPOBAHUE
Harpy3ok /JIex/

1.4 IToxaroroBka k sekiusim /Cp/ 7 2,5
Pazpen 2. Paznen 2. UcnbiTanus, cepTudukanus 1 NPpHEMKa KOHCTPYKIUH
K IPOU3BO/ICTBY

2.1 HcnpiTanne rpy30BBIX BATOHOB C Y4ETOM TpeOOBaHUH MO CEpTUPHUKALNN HA 7 2
(eneparsHOM HKENEe3HOIOPOKHOM TPAHCIOPTE, MOPSIIOK IPHEMKH HOBBIX
KOHCTPYKIHNIT K CEpUIfHOMY TIPOM3BOJICTBY. SKCIIEPTH3a MPOESKTHBIX
pemtennii /JIex/

2.2 Ioaroroska k nekiuu /Cp/ 7 1
Pa3nen 3. Pa3nen 3. KosiecHble mapbl rpy30BbIX BATOHOB

3.1 AHanu3 KOHCTPYKIIUH, IPOCKTUPOBAHNE, PACUET KOJIECHBIX Iap M OYKCOBBIX 7 2
y31noB /Jlex/

32 N3yueHne KOHCTPYKIIMH KOJIECHON Maphl C MOMOIIBIO TBEPAOTENBHON MOJEH. 7 2 [IpakTuueckas
AHaJIn3 NPOYHOCTHBIX XapaKTEPUCTUK TBEPAOTEIBHON MOAETIH KOJIECHON MOJr0TOBKA
napsr /T1p/

33 N3yueHne KOHCTPYKIMH OYKCOBOTO y371a C TIOMOIIBIO TBEPAOTEINEHON MOJIEIH. 7 2 [IpakTnueckas
AHaIn3 NpOYHOCTHBIX XapaKTEePUCTHUK TBEPAOTEIHHON MOAETH OYKCOBOTO MOJTrOTOBKA
y3na /TIp/

34 ITonroroBka k siekiusm /Cp/ 7 1




3.5 INoaroroska k nmpakTHyeckuM 3aHstusm /Cp/ 4
Pasnen 4. Pa3nen 4. Teseskku rpy30BbIX BATOHOB

4.1 AHann3 KOHCTPYKTUBHBIX CXEM U PEIICHUH, HANPABJICHHbIX Ha YIIy4IlIeHHe 2
XOZIOBBIX YacTeH Irpy30BbIX BaroHoB /JIex/

4.2 N3yueHne KOHCTPYKIIMH PECCOPHOTO MOJIBEIINBAHUS C TIOMOILBIO 2 [IpakTuueckas
TBEPJOTENBHOI MOJENN. AHAJIN3 IPOYHOCTHBIX XapaKTEPUCTUK TBEPAOTEIbHON MOJr0TOBKA
MOJIEJH PECCOpPHOro moaBemuBanus /I1p/

4.3 N3yueHne KOHCTPYKIIMHA OOKOBOM paMbl TPY30BOH TEJIEKKH C TIOMOIIBIO 2 [IpakTnueckas
TBEPJOTENBHOI MOJENN. AHAIN3 IPOYHOCTHBIX XapaKTepUCTUK TBEPAOTEIbHON MOJTr0TOBKA
Mozer O0KOBOH paMbl. M3ydeHHe KOHCTPYKIIMH HaJPECCOPHOM OalIKK IPY30BOI
TEJIEKKH C TIOMOIIBIO TBEPIOTEIHHON MOETTH. AHAIN3 POUYHOCTHBIX
XapaKTEepUCTUK TBEPAOTEIHLHON MOIENIH HafpeccopHOi Oanku. /TIp/

4.4 Ioxroroka k nexuusm /Cp/ 1

4.5 ITonroroBka K MpaKkTHYSCKUM 3aHATHIM /Cp/ 6
Pa3nen 5. Paznen 5. YiapHo-TsiroBble ycTpoicTBa rpy30BbIX BATOHOB

5.1 VYnapHO-TATOBBIE PHOOPHI BATOHOB U OLIEHKA UX Pa0OTHI C TIO3HLIUH 2
Oe3omacHoCTH NBIOKeHMS /JIek/

5.2 M3ydeHne KOHCTPYKIMH MOTJIOMIAOIIET0 armapaTa ¢ TOMOIIBI0 TBEPA0TEIbHON 2 [IpakTnueckas
MOJENU. AHAJIN3 MPOYHOCTHBIX XapaKTEPUCTUK TBEPAOTEIHHON MOAETH MOJTrOTOBKA
norJonfaromiero ammapara /IIp/

5.3 ITonroroBka k siekituu /Cp/ 0,5

54 IMoxroroBka k mpakTudeckomy 3anstuio /Cp/ 2
Paznen 6. Pasnen 6. Ky3oBa rpy30BbIX BATOHOB

6.1 OCo0EHHOCTH U aHAJIN3 KOHCTPYKTUBHBIX CXEM KY30BOB I'PY30BBIX BarOHOB. 2
ApPXUTEKTypHasi KOMIIOHOBKA M IPUMEHSIEMbIE MaTePHaIbI TSI U3TOTOBJICHHS
9JIEMEHTOB Ky30BOB /JIek/

6.2 N3yueHne KOHCTPYKIMH KOTJIA [UCTEPHBI C IIOMOLIBIO TBEPAOTENbHON MOJEIH. 2 [IpakTuueckas
AHan3 NpOYHOCTHBIX XapaKTEPUCTUK TBEPAOTEIbHON MOAEIH KOTIa MOJr0TOBKA
nuctepHsl /I1p/

6.3 M3ydeHne KOHCTPYKIMH paMbl BaroHa C MOMOILBIO TBEPAOTEIbHON MOJIEIH. 2 [IpakTnueckas
AHaIn3 NPOYHOCTHBIX XapaKTEePUCTHUK TBEPAOTEIHHON MOJETH pambl MOJTr0TOBKA
BaroHa /[Ip/

6.4 H3ydeHne KOHCTPYKIMH Ky30Ba MOTYBaroHa ¢ IIOMOIIBIO TBEPAOTEIBHON 2 IpakTrudeckas
MOJIENTN. AHAIIN3 TIPOYHOCTHBIX XapaKTEPUCTUK TBEPAOTEIHHON MOJICIH Ky30Ba TOJITOTOBKA
nonyBaroua /I1p/

6.5 Ioaroroeka k nekuusim /Cp/ 2

6.6 IoxroroBka K mpakTHdecknM 3aHsaTusM /Cp/ 6
Pazpnesn 7. Pazgen 7. CamocTosiTesibHas padoTa

7.1 OnpezeneHue Harpy30K Ha 3JIEMEHTBI yIapHO-TATOBBIX ycTpoicTB. PacueT Ha 8
npoyHocTh. Onenka Hagexunoctn /Cp/

7.2 Pacuer xoTna HUCTEpHBI HA BHYTPEHHEE JaBJICHUE U BEPTUKAIbHbBIE 8
Harpysku /Cp/

73 PacueT ycTOHUMBOCTH KOTJIa IUCTEPHBI OT U30BITOUHOTIO BHEIIHETO 7
nasyenst /Cp/

7.4 BrimonHeHne KypcoBoro rnpoekTa no npoeKTUPOBaHUIO BaroHa HOBOT'O 70 [IpakTnueckas
nioxoneHus /Cp/ NIOJATrOTOBKA
Pasznen 8. Paznen 8. KonrakTHble yachl HA aTTECTALIUIO

8.1 IIpoBepka kypcosoro npoekTa /KA/ 2

8.2 Ox3amed /KD/ 0,3

8.3 Koncynpramus /K3/ 2

5. OHEHOYHBIE MATEPHUAJIBI




OneHouHble MaTepuaibl Ui IPOBEICHUS POMEXKYTOUHOM aTTeCTalluyd OOYy4YaroIUXCsl MPUBEICHBI B MPUIOKEHUH K
paboueii mporpaMmme TUCUUIUIAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BUIBI 3aaHUH, KPUTEPHUH X OIICHUBAHHUS,
pacmpenenenre 60aIoB IO BUAAM TEKYIETO KOHTPOMIS pPa3pabaThIBAIOTCS MPEHNOAABaTEeNIeM JUCIUILINHEI C YISTOM €€ CIICIH(DUKH 1
JIOBOIATCS A0 CBEJICHUS OOYUYAIOIUXCsl Ha IEPBOM YU€OHOM 3aHSATHH.

Texymuil KOHTPOJIb YCIIEBAEMOCTH OCYLUECTBISIETCS MpENnogaBaTeieM AUCLUIUIMHBI (MOIYIS) B paMKaX KOHTaKTHOH
paboTHI 1 caMOCTOATETBHOM paboThl o0ydaronmxcs. st pUKCHpOBaHMS Pe3yabTATOB TEKYIIETO KOHTPOIS MOXKET HCIOIb30BaThCS
BUOC.

6. YAEBHO-METOJNUYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

6.1. PexomeHayemas JiuTepaTypa

6.1.1. OcHoBHas 1UTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc On. aapec
TBO, TOJI
JI1.1 | Anekcannpos E. B. KoHcTpynpoBanue u pacueT BaroHOB: KOHCIIEKT JICKIIMH Camapa: https://e.lanbook.com/bg
CamI'VII
C, 2016
JI1.2 | Aaucumos I1.C., KoHcTpynpoBaHue ¥ pacyeT BaroHOB: YU4eOHUK Mocksa: | https://umczdt.ru/books/
Jlyxun B.B., Oroy
Korypanos B.H., «YaebHo-
XoxaoB A.A., METOLNYE
Ko6umanos B.B., CKHi1
IIponun B.A., LEHTP IO
CmonbsiHMHOB A.B. 00pa3oBaH
UIO Ha
KEIE3HOJT
OpPOXKHOM
TpaHCIop
Tew, 2011
6.1.2. JlonosiHuTE/ILHAS JTUTEPATypa
ABTOpBI, COCTaBUTENH 3arnaBue M3narensc On1. azmpec
TBO, TOIl
JI2.1 |Korypanosa B. H. Baronbl. OCHOBBI KOHCTPYHPOBAHUS M SKCIIEPTH3BI M.: http://umczdt.ru/books/3|
TEXHUYECKUX pelIeHui: yued. mocodue i By30B XK.-1. Mappyr,
TpaHCII. 2005

6.2 UndopmManinoHHbIe TEXHOJIOTHH, UCTIOJIB3YyeMble NPU 0CYIIeCTBIEHUH 00Pa30BaTEILHOrO NMpoLecca Mo AUCHUNIHHE
(Moay.110)

6.2.1 IlepeyeHb JIMLEH3HOHHOTO U CBOGOIHO PACTIPOCTPAHAEMOI0 IIPOrPAMMHOI0 o0ecneyeHust

6.2.1.1 [ Microsoft Office 2010 Professional

6.2.1.2 | SolidWorks

6.2.2 Ilepeyens npodeccHOHAIBLHBIX 623 TaHHBIX 1 WH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UadopmanmonHas crpaBouHas cucrema Texakcenept https://tech.company-dis.ru

6.2.2.2 | UadopmaronHas cipaBouynas cucrema "['apant” http://www.garant.ru

6.2.2.3 | baza maraex ACIIMIKT https://www.samgups.ru/lib/elektronnye-resursy/res/baza-dannykh-aspizht/

6.2.2.4 | OtkpeiThie manHbIe Pocxkenmopa http://www.roszeldor.ru/opendata

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.

[u—

VueGHble ayTUTOPUH JUTS IPOBEICHUSI 3aHATHI JEKIIMOHHOTO TUTIA, yKOMILUIEKTOBAHHbIE CIICIUATU3UPOBAHHON MeOEIbIO
1 TCXHUYCCKUMHU CPEACTBAMU 06yquI/m: MyJ'lBTPIMC}IHﬁHOC O60pyHOBaHI/IC I TPEAOCTABIICHUSA y‘{e6H0ﬁ I/IH(bOpMaHI/IH
OOITBIIION ayIUTOPUH ¥/ 3BYKOYCHIIMBAOIIee 000pyI0BaHHE (CTAIIHOHAPHOE W TIEPEHOCHOE).




7.2

VaeOHbIC ayAUTOPHH IS IPOBEICHHUS 3aHATHIH CEMHHAPCKOT0 THIIA, TPYIIIOBBIX I MHAUBHIYAIbHBIX KOHCYIbTaINi,
TEKYILETO KOHTPOJISI U TPOMEKYTOUHOH aTTeCTalluy, YKOMIIJIEKTOBAHHBIE CHIELUAT3UPOBAHHON MeOEIbIo U
TEXHUYECKUMH CPEACTBAMHU O0YUEHHS: MyIbTUMEANITHOE 000pyI0BaHNE /UK 3BYKOYCHIIUBAIOIee 000pyIOBaHUE
(cTanmoHapHOE WM IEPEHOCHOE)

73

[omenieHust o1 CaMOCTOSTENEHOM PabOTHI, OCHAIICHHBIE KOMIIBIOTEPHOH TEXHUKOH ¢ BOSMO)KHOCTBIO ITOIKITIOUCHHS K
cetn "MHTEepHET" M 00ECHIEYCHHEM IOCTYIIA B JICKTPOHHYIO HH(POPMAIIOHHO-00pa30BaTENbHYIO CPENY YHHBEPCHUTETA.

74

INomenieHust a1 KypcoBOTO MPOSKTHPOBAHUS, YKOMIUIEKTOBAHHBIE CIICIHATIM3UPOBAHHON MEOEIBI0 M TEXHIYECKUMH
cpeacTBaMHU 00ydeHHUs (CTAMOHAPHBIME MIIH IEPEHOCHBIMH).

7.5

INomemtenust ot XxpaHeHHUs ¥ MPOPUIAKTHIECKOT0 00CITy)KUBaHUS YIeOHOTO 000pyTOBAHHS




