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Pabouas nmporpamma o00peHa Ha 3acefaHuN Kadeapsl

Ha3emHble TPAaHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA

3aB. kadenpoit



1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | I3y4nTh TEOPUIO B3aUMOAEICTBUS INEMEHTOB I10AEMHO-TPAHCIIOPTHBIX, CTPOUTENIBHBIX, JOPOXKHBIX CPEIACTB C
OKpYyXarolel cpenoil, AMHAMUKY IPUBOJIOB U TATOBO-IMHAMUYECKUE XaPAKTEPUCTUKH MO ABEMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX, TOPOXKHBIX CPEJCTB.

1.2 | U3y4uTh MeTObI BBIMOJHEHHS CUIOBBIX PACUETOB Pab0UMX OPraHOB MOJbEMHO-TPAHCHOPTHBIX, CTPOUTEIBHBIX,
JIOPOXKHBIX CPEICTB IIPHU TPAHCIIOPTUPOBAHUHU IPY30B, KOIIAHUH U PE3aHUM IPYHTOB, PACUETHl OCHOBHBIX apaMeTphl
nepezaad NpUBOAOB I0JbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX CPEICTB, PACUETHI TSATOBO-CKOPOCTHBIX CBOUCTB,
[1apaMeTPOB YIPABIIEMOCTU M YCTOMYMBOCTY MALIHH.

2. MECTO JUCHUIIIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOTI'PAMMBI

Hukn (pa3men) OIT: | b1.5.23.02

3. KOMIETEHI[UY OB YYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLATIINHBI
(MOJIYJIST)

TICK-2.1: ciocoOHOCTBIO aHATU3MPOBATH COCTOSIHUE U NIEPCTICKTUBEI Pa3BUTHS CPEICTB MEXAaHU3AIMH M aBTOMATH3aINH 10 JEMHO
-TPAHCIIOPTHBIX, CTPOUTENBHBIX U JOPOKHBIX pabOT, UX TEXHOJIOTHYECKOTO 000PYIOBaHUS U KOMIUIEKCOB Ha uX 0aze

3HaTh:

TCHACHIIUU PAa3BUTUA KOHCprK]_lI/Iﬁ CpE€ACTB MEXAaHU3AIINNU U aBTOMATU3aIIUU TPY30I10 ITbEMHBIX pa60T; CII0COOBI aHAIN3a COCTOSIHHUS
1 TIEPCIICKTHB Pa3BUTHS CPEACTB MEXaHHU3ALMU U aBTOMATH3AIMK TPY30IOAbEMHBIX PaGOT, HX Y3JIOB, arperaToB, CUCTEM; CIIOCOOBI
aHaJIM3a KOMIIOHOBOYHBIX CXEM CPCACTB MCXaHU3AllUU U aBTOMATHU3allUH I'PY30I10AbEMHBIX pa60T 1 METOAOB INPOCKTUPOBAHUSA UX
Y3JI0B U arperatos

VYMeTh:

OLICHUBATh BIMSHUE KOHCTPYKIIMU HA HKCILUIyaTALlMOHHbIE CBOMCTBA CPEICTB MEXaHU3AMH U aBTOMATU3alU1 IPY30I10AbEMHBIX
paboT U UX arperaToB; aHAIU3UPOBATH TAPAMETPhI CPEACTB MEXaHU3AIMH H aBTOMATU3allUU TPY30I0ABEMHBIX PAOOT C LEIbIO
IOJIy4€HHs ONITUMAJILHBIX KCIUIYaTALIMOHHBIX XaPAKTEPUCTUK; aHAIIM3UPOBATh BIUSHUE KOHCTPYKLHMH Ha SKCILTyaTallMOHHbIC
CBOJCTBA CPE/ICTB MEXaHU3AINHI U aBTOMATH3AIIH TPY30II0TbEMHBIX padoT M MX arperaTtoB

Bnaners:

I/IH)I(CHepHOﬁ TGpMPIHOIIOI'PIeﬁ B o0actu IIPOU3BOACTBA CPEACTB MEXAaHU3AIINHU U aBTOMATU3allUN I'PY30ITIOIbEMHBIX pa60T,
METOJAaMU NPOCKTUPOBAHUSA UX Y3JI0OB U arperatoB, B TOM YUCJIE, C UCITOJIb30BAHUEM TpéXMepHLIX MOHCHCI\/'I; MSTOHHKOﬁ aHaJIn3a
OCHOBHBIX 3KCINTyaTallTHOHHBIX XapaKTCPUCTUK CPEACTB MEXaHU3allUN U aBTOMATHU3alluu I'Py30I10 IbEMHBIX pa60T, HX THIIOBBIX
Y3JIOB U HeTaJ’ICﬁ; MECTOAaMHM aHaJInu3a Hecymeﬁ CIIOCOOHOCTH 3JIEMCHTOB, Y3JIOB U arpe€raTtoB CpC€ACTB MEXaHU3alluHu U
ABTOMATU3alUU TPY30IIOIBbEMHBIX pa60T C UCITIOJIb30BAHUCM rpa(bnqecmx, AHAJIUTHYCCKUX U YHUCIICHHBIX MCTOQ0B, MCTOAUKAMH
aHaJin3a SKCOECPUMCHTAJIbHBIX I/ICCJ'IE,E[OBaHI/Iﬁ CPpEACTB MEXaHU3AllNU U aBTOMATU3alIUU I'PY30110IbEMHBIX pa60T

40.011. Ipodeccuonanbusbiii cranaapt "CIHEHUAJUCT 1O HAYYHO-UCCIEJOBATEJIBCKHUM U OIIBITHO-
KOHCTPYKTOPCKHUM PAZPABOTKAM", yrBep:x1éHHblIii npukazoM MHUHHUCTEPCTBA TPYAA M COUMAIBHOM 3aIIUTHI
Poccuiicko ®egepauun ot 4 mapra 2014 r. N 1211 (3aperucrpuposan MunucrepcrBoM rocrunnn Poceniickoii ®@enepanun
21 mapta 2014 r., peructpanuonHnbrii N 31692)

TICK-2.1. B. IIpoBeneHue HayqHO-UCCIAEAOBATENLCKUX U ONIBITHO-KOHCTPYKTOPCKUX pa3pabOTOK MPU HCCIEIOBAHUH
CaMOCTOSTEIbHBIX TeM
B/02.6 ITpoenenue paboT 1Mo 00paboTKe ¥ aHAITH3Y HAYIHO-TEXHUIECKOH MH()OPMAIUK U Pe3ylIbTATOB HCCIICA0BAHMIA

B pe3ynbTaTe ocBOCHMS IMCHUILIHHBI (MOYJIs1) 00ydyaromiics 10J15KeH

3.1 | 3nars:

3.1.1 TCHACHIHUU Pa3BUTHA KOHCprKLII/Iﬁ Cp€ACTB MEXaHU3AIlNU U aBTOMATU3AlIUHN I'PY30IIOABEMHBIX pa60T; CIIOCOOBI aHaIU3a
COCTOAHMA U IEPCIICKTUB PA3BUTHUA CPEACTB MEXaHU3aIUN U aBTOMATHU3allNU I'PY30TI0ABEMHBIX pa60T, HUX Y3JI0B,
arperaTtoB, CUCTEM; CIIOCOOBI aHAIM3a KOMIIOHOBOYHBIX CXEM CPEACTB MCXaHU3allMU U aBTOMATU3AIIUU TPY30I1O0AbEMHBIX
pa60T 1 METOAOB IMPOCKTUPOBAHUSA UX Y3JIOB U arperaTtoB

3.2 | YmeTn:

3.2.1 | oueHMBaTH BIUSHHUE KOHCTPYKIIMU HA SKCILTyaTaI[MOHHBIE CBOMCTBA CPEACTB MEXaHU3AIMU U aBTOMATH3AL[UH
IPY30MOABEMHBIX paOOT U UX arperaTos; aHAJIM3UPOBATh TAPAMETPHI CPEICTB MEXAHU3ALUHN U aBTOMAaTH3aI[U1
TPY30TIOABEMHBIX pabOT C IETBIO MTOITYIeHUS ONTHMAIBHBIX KCINTYaTallMOHHBIX XapaKTePHCTHK; aHATN3UPOBATh BIUSHHE
KOHCTPYKIIMH Ha SKCILTyaTaIllMOHHBIE CBOMCTBA CPEACTB MEXAHU3AIUHU U aBTOMATH3AI[IH TPY30II0JbEMHBIX PadOT U UX
arperaToB

3.3 | Biagers:

3.3.1 | MH>KeHepHO TEPMUHOJIOTHEH B 00IACTH IPOU3BOJICTBA CPEACTB MEXaHU3AIMH U aBTOMATHU3aLMH IPY30TIOABEMHBIX padoT,
METOAaMH TIPOCKTUPOBAHHMS UX Y3JIOB U arperaTtos, B TOM YHCIIE, C HCIIOJIL30BAaHUEM TPEXMEPHBIX MOJIENEH; METO KON
aHaJHM3a OCHOBHBIX SKCIUTYyaTaIl[HOHHBIX XapaKTePHUCTHK CPENICTB MEXaHM3AINH U aBTOMATH3aIHH TPY30IOIBEMHBIX PadoT,
UX THIOBBIX y3JIOB U JIeTaleil; MeToJaM1 aHAIN3a HeCyIel CIIoCOOHOCTHU IEMEHTOB, y3JIOB U arperaToB CPEACTB
MEXaHHM3alMU U aBTOMaTH3aluY IPy30HOABEMHBIX PAOOT C MCIIOIb30BAHUEM IPAPHUYECKIX, aHATUTHYECKUX U YHCIICHHBIX
METOZIOB; METOAMKAMH aHaJM3a SKCIEPUMEHTAIIBHBIX HCCIIE0BaHNH CPECTB MEXaHU3AINH U aBTOMATH3alUH
TPY30MOABEMHBIX pabOT




4. CTPYKTYPA U COJEPKAHUE JUCHUIIIMHBI (MOAY.JIS)

Kon HanmeHoBaHue pa3/ie/ioB H TeM /BUA 3aHATUS/ Cemectp | Yacos | Ilpumeuannue
3aHATHSA / Kype
Pa3gen 1. Teopust pabouux MeXaHM3MOB OAbEMHO-TPAHCIIOPTHBIX,
CTPOHUTEJILHBIX, J10PO:KHBIX cpeacTB H o6opyrosanus (IITCACuO)
1.1 Teopust MEXaHU3MOB U KOHCTPYKTUBHBIX 1eMeHTOB IITCJICuO umeromux 4 4
(pUKIMOHHBIE CBA3U: TeopHs Honucnactos (kpatHocts, KITJ] monucnactos u
0JI0KOB); ypaBHEHHE Diiiepa U MOKa3aTeNb TATOBOM CHOCOOHOCTH IPUBOIOB
KOHBEHEepOB; TATOBBII pacdeT KOHBEWepoB (ONpeesieHue COIPOTHBICHUH Ha
Pa3IMYHBIX YIaCTKaX TPACCHI), OTIPEIeNICHHE HATSHKEHUH B Pa3TUUHBIX TOUKAX
Tpacchl METOJIOM 00X0/1a 10 KOHTYpPY; ITUHAMUKA KOHBEHEPOB C IEMTHBIM
TATOBBIM OpraHom /JIex/
1.2 OU3NKO-MEXaHUYECKHE CBOMCTBA HABAJIOYHBIX TPY30B U IpyHTOB /Cp/ 4 4
1.3 Ipouecc B3anMoaeHCTBUS PabOYNX OPTaHOB C TPYHTOM: TEOPHS PE3aHUS 4 4
(xomanus) rpyHToB /Cp/
1.4 Teopus Bzaumoaericteust mHeBmarnyeckux kosnec IITCACO ¢ nopoxHbIM 4 7
TTOKPBITHEM (KIHEMAaTHKA KaUeHHsT; Harpy3KH JeHCTBYIOIINE Ha KOJeca;
YpaBHEHUS IBMKEHHS; CONPOTHBIECHIE KAYEHHIO KOJIEC; CIETUICHHE KOJIeC ¢
rpyarom) /Cp/
1.5 Teopus Bzaumozeiictaue rycennunoro asmwxurens IITCACO ¢ nopoxHbIM 4 6
TTOKPBEITHEM (KIHEMATHKA TYCCHUYHOTO JIBIDKHUTENIS; ICHCTBYOIINE HATPY3KH;
COIIPOTHBIICHHUE IBUKCHUIO; YPABHEHNS IBWKEHUSI; CleTIeHne ¢ TpyHToM) /Cp/
1.6 HccnenoBanne qMHAMUKH TPy30TI0IBEMHOTO MexaHu3Ma (dacts 1) /TIp/ 4 4
1.7 HccnenoBanue TMHAMHUKA TPY30TOABEMHOTO MexaHu3ma (4acth 2) /Cp/ 4 6
1.8 Omnpenenenue CyMMapHbIX THHAMHUYECKUX MTapaMETPOB MEXaHU3Ma IOIbEeMa, 4 4
MIPUBEICHHBIX K €T0 OTAETbHBIM dneMenTam /Cp/
1.9 Omnpenenenue peakuii Ha MepeAHUX KoJecaX U BBIHOCHBIX OTMOPax 4 6
aKkckaBaTopa /Cp/
1.10 OnpeeneHue TOTKAOIMIETO YCHIIUS Ha TPUIICTTHOM yCTpOHCTBe ckpernepa /Cp/ 4 4
1.11 OmpenerneHne yaeIpHOTO CONPOTHBICHIUS KaueHUIo MamuH /Cp/ 4 4
Pa3nen 2. CamocrosiTesbHasi pabora
2.1 IMoaroroBka k siekiesim /Cp/ 4 2
2.2 [oaroToBka Kk mpakTUyeckuM 3ansaTHsM /Cp/ 4 4
2.3 BrinosaHeHue KOHTpoIbHOM paboThl /Cp/ 4 8,6
24 KonrakrHas paboTa (koHTpobHAs padota) /KA/ 4 0,4
2.5 KonrakrHas pabota (3auer) /KD/ 4 0,25

5. OIEHOYHBIE MATEPHAJIBI

OueHOYHbIe MaTepHalbl Ul IPOBEICHHUS IPOMEXYTOYHON aTTECTAlMU O0YJAIOMUXCs IPUBEICHBI B IPHIIOKEHUH K
paboueii mporpaMMe TUCHUILIHHBL.
@DOpMEBI ¥ BHIBI TEKYIIETO KOHTPOJS IO AUCHIHUIUINHE (MOMIYIIO), BHIBI 3aJJaHUH, KPUTEPUN WX OICHUBAHUS,
pacmpeneneHue 6aIoB IO BUIAM TEKYIIEro KOHTPOIIA pa3padaThIBalOTCs MperofaBaTelieM JUCIUILUIHHEL C yIeTOM €€ CIeU(UKU 1
JOBOZATCS JI0 CBEJICHHS 00yJaroUXcsl Ha IEPBOM y4EOHOM 3aHSTHH.
Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS MIPENoAaBaTeIeM JUCIUILIAHGI (MOAYIIA), KaK HMPaBHIIO, C
ucronb3oBanreM SMOC min myTeM poBEepKH MICEMEHHBIX paboT, MPEeayCMOTPEHHBIX pab0YNMH IIPOrpaMMaMH JIVCIIUIIINH B
paMKax KOHTAKTHOH paboThl U CaMOCTOSATENbHOHN paboThl 0Oydarommxcs. st pukcupoBaHus pe3yabTaToOB TEKYLLETO KOHTPOJIS
MoxeT ucnomnbsoBaTbes MOC.

6. YAEBHO-METOAUWYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHME JUCHUIIJIMHBI (MO YJISA)

6.1. PexoMenayemasi quTeparypa

6.1.1. OcHoBHast TUTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue

W3narennc
TBO, TOJI

On. agpec




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, TOJ
JI1.1 |[KmanoB A.T., MaruHsl 1151 3eMIISTHBIX pa0oT. OcHoBHBIE cBenenust o CJIM | Camapa:  [//e.lanbook.com/book/13
Camoxsanos B. H. 1 000pYIOBAHUM: KOHCIIEKT JICKIIHIA CamI'VII
C, 2013
JI1.2 | KoxeBHukoB B. A. MarinuHsl 1 000pyI0BaHKE HEMTPEPHIBHOTO TPAHCIIOPTA: Camapa: P1COM=F&I21DBN=KT
KOHCTIEKT JISKIIUH CamI'VII
C, 2014
JI1.3 | Ko6G3eB A. I1., Ko63eB | CrernpianbHble KpaHbL: yaeOHOE MOCOOUeE I By30B Crapbrit
P. A. Ockoi:
THT,
2014
JI1.4 |Baiincon A. A. ITorbeMHO-TPaHCTIOPTHBIC MAIITHHBI: YICOHHK JIJIS BY30B Mocksa:
AunbsiHc,
2018
6.1.2. lonotHUTebHAS JIUTEPaTypa
ABTOpBI, COCTaBUTENN 3arnaBue Wznatensc O51. aapec
TBO, TOJT
JI2.1 |BaiiHcoH A. A. CrpouTenbHbIE KpaHBL: ydeOHOE TTOCOOne IS By30B Mocksa:
AnpsHc,
2017
JI2.2 |BaiiHcoH A. A. IlonbeMHO-TPaHCIOPTHBIE MAIIUHBI CTPOUTENBHOM Mocksa:
MIPOMBIIIICHHOCTH. ATJIaC KOHCTPYKLHIA: yueOHOe mocodue AnbsHe,
JUTSL BY30B 2017




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, TOJ1

J12.3

B.B. bobopukos CtpouTenbHble pabOThI U MAITHHBI B MOCTO- U M.:TOY |s://umczdt.ru/books/36/2
TOHHenecTpoeHuu. Yacts 1 «Y4ebHo-
MeToaAnYe
CKuil
LEHTp 110
o0Opa3oBaH
HIO Ha
KEIe3HO
OPOXKHOM
TpaHCcmop
Te», 2008

6.2 UndopmannoHHbIE TEXHOJIOTHH, HCIOJIb3yeMble IPH OCYIIeCTBICHNN 06Pa30BaTeILHOIO MPOoIecca M0 JHCHHILTHHE

(Mony.110)

6.2.1 IlepeveHb JINIEH3NOHHOTO H CBOOOIHO PACIPOCTPAHIEMOT0 IPOTPAMMHOTO 00ecIedeH s

6.2.1.1 | Microsoft office

6.2.2 Ilepeyenn npodecCHOHAIBHBIX 023 JaHHBIX 1 UHQOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

baza nannbix Poccranmapra — https://www.gost.ru/portal/gost/

6222

baza nannbix ['ocymapcTBeHHBIX cTaHAapTOB: http://gostexpert.ru/

6.2.2.3

baza Tanusix ACTIMXKT OtkproiThie nanHbie Pockennopa http://www.roszeldor.ru/opendata YI'C 08.00.00

6224

baza nanneix ['ocymapcTBeHHBIX cTaHAapTOB: http://gostexpert.ru/ Stroitel.club.

6.2.2.5

baza nannpix PocnatenTa - https://new.fips.ru

6.2.2.6

IIpodeccnonansHas 6a3a aHHBIX «PeecTp TEXHNYECKIX YCIOBHID) -

6.2.2.7

MexayHapoaHas npodeccuoHambHas 6a3a TaHHBIX «SpringerMaterialsy (IpenocTaBiseT KypaTOPCKUE TaHHbBIC U
pacmupeHHbIe (pyHKIHOHATBHBIE BOSMOXXHOCTH IS ITOJIAEPIKKI NCCIEAOBAHUH B 00JIaCTH MaTepranoBeeH s, pu3uky,
XMMHH, MAIIMHOCTPOCHHUS M IPYTUX CMEXKHBIX oOnacteit) - https://materials.springer.com/

6.2.2.8

DenepansHblil mopran «Poccuiickoe o6pazosanue» (EquHoe okHO qocTyma k 0Opa3oBaTensHBIM pecypcaM. Ha naHHOM
HopTaje NpeaoCTaBIsIeTCs AOCTYH K yaeOHUKaM 10 BceM oTpaciisim) - http://www.edu.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.1

Y4eOHble ayTUTOPHH AJISl IPOBEACHUS 3aHATUH JIEKUMOHHOTO THIA, YKOMILJIEKTOBaHHBIE CIIEIUATM3UPOBAHHON MEOEBIO
U TEXHHYECKUMH CPEICTBAMH OOYYCHUS: MYIbTUMEIHIHOE 000pYI0OBaHHE TS IIPEIOCTaBICHHS YUeOHOH nHpOopMannu
O0JTBIIION ayJUTOPHH W/HUIN 3BYKOYCHIIMBAloIIee 000py0BaHNE (CTAIIMOHAPHOE MITH IEPEHOCHOE).

72

VYueOHbIe ayJUTOPUH IS IPOBEACHNUS 3aHATHH CEMHHAPCKOTO THIIA, TPYIIOBBIX X HHIWBUIYaJIbHBIX KOHCYIBTAIHH,
TEKyIIero KOHTPOJIS ¥ IPOMEKYTOYHOI aTTeCTaINH, YKOMIIEKTOBAHHBIC CIICIIHATN3HPOBAHHON MEOCIBIO 1
TEeXHHYECKUMH CPEJICTBAMH O0YIEeHHS: MyIbTUMEANITHOE 000pYJ0BaHKE H/UITH 3ByKOYCIIIUBAOIIEe 000pyA0BaHUE
(cranimoHapHOE MITU TIEPEHOCHOE).

7.3

[Tomerenust s caMOCTOSATENBLHON pabOThl, OCHALIIEHHBIE KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO TIOAKIIOYEHUS K
cetr "MHTEepHET" M 00ECIICUCHNEM JIOCTYIA B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

7.4

IMomeneHus 111 XpaHEHHS ¥ IPOQHIAKTHISCKOTO 0OCTY)KUBaHHS Y4COHOTO 000PYIOBAHUS.

7.5




