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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro AUCIMIUIMHEI ABIAETCS (POPMHPOBaHNE MPO(HECCHOHATHHBIX KOMIICTEHIIN BBITYCKHUKA, KOTOPBIE
[IpeayCMaTpUBAIOT MPHOOPETEHNE: 3HAHUI U HABBIKOB MTPOBEIECHHS PACYETOB HAa MPOYHOCTh U AUHAMHYECKUX UCTIBITAHUHN
3IIEMEHTOB KOHCTPYKLUH I'PY30BBIX BarOHOB, 0OECIEYNBAIOIINX TPeOyeMble [TOKa3aTeJIN KauecTBa U OE30I1acHYyI0
OKCIUTYaTaIHIo 3a BECh EPHOJ HX CITY>KOBI

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

Hukn (pazpen) OI1: | OTJ.02

3. KOMIETEHIIUY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCHUATIINHBI
(MOJYJIST)

ITK-1 Cnocoben ONPpCACIIATH THUIIbI, KOMINUICKTHOCTb, KOHCTPYKTUBHBIC OCO6€HHOCTI/I, TCXHHUKO-5KOHOMUHYCCKUEC IMMapaMETPhbl U
TEXHHUYCCKOC COCTOAHUC CIMHMUIL ITOJABH>XKHOI'O COCTaBa

IIK-1.2 AHanmnpyeT KOHCTPYKTHBHBIC 0COOEHHOCTH Y3JI0B U Z[eTaJ'ICﬁ, OIICHUBACT TCXHUYCCKOC COCTOSAHUE IMTOABUXKHOI'O COCTaBa

ITK-8 CriocoOeH BHITONHATE PaOOTHI 110 IPOSKTHPOBAHMIO Y3IIOB U AeTajlel BATOHOB, IIOJITOTOBKE TEXHUYECKOH TOKYMEHTAIINH, B
TOM YHCJIE C UCTIOIb30BAHUEM COBPEMEHHBIX IU(PPOBBIX TEXHOIOTHH

ITK-8.1 BrImonHseT IpoeKTHPOBaHKE Y3JI0B 1 JIeTaieli BaroHoB ¢ ucroib3oBanueM CAD/CAE cuctem

B pe3ysbTaTe ocBOeHHs JHCHUILIMHBI (MOLYJIs1) 00yYAIOLIMIiCS TOJKEH

3.1 (3uarn:

3.1.1 | - ocHOBHBIE METOABI Pa3paOOTKHU W/MIIM BEIOOpA TEXHOJIOTHH, CIIOCOO0B BBIITONHEHUS paboT, IPIMEHEHUSI HOPMATHBOB
9KCILTyaTaluy, TEXHUYECKOr0 OOCIY)KMBaHUS U PEMOHTA YCTPOMCTB M CHCTEM KEJIE3HOJOPO’KHOIO TPAHCIIOPTa;

3.1.2 | - oCHOBHBIE METO/bI aHATH3a KOHCTPYKTUBHBIX OCOOCHHOCTEH y37I0B M IeTajeid, OLIEHKH TEXHUIECKOTO COCTOSHHS
MOJBMIKHOI'O COCTaBA;

3.1.3 | - ocHOBHBIE METO/BI pa3pabOTKHU MPOESKTHOM W/UIIN KOHCTPYKTOPCKOM, TEXHUUECKON JOKYMEHTALMN HA YCTPOMCTBA U
CHCTEMBI XKEeJIe3HOJOPO’KHOIO TPAHCIIOPTa, B TOM YHCIIE C HCIIOIb30BaHNEM LU(PPOBBIX TEXHOJIOTUII;

3.1.4 | - ocHOBHBIE METOABI pa3pa60T1<H TEXHOJOTMUYECKOMU JOKYMCHTAllUX Ha YCTpOﬁCTBa 1 CUCTEMBI XKEJIE3HOAOPOKHOI'O
TpaHCIIOPTa, B TOM YUCJIC C UCITIOJIb30BAHUCM I_II/I(I)pOBBIX TEXHOJIOTUH.

3.2 | YmeTh:

32.1]- ONPCACIIATH TUIIBI U KOMIIJICKTHOCTB, OLICHUBATh TCXHUKO-DKOHOMHWYCCKUEC MMapaMETPpbl €AWHHUIL ITIOABHUKHOI'O COCTaBa,

3.2.2 | - aHaNM3UPOBATH KOHCTPYKTUBHBIE OCOOCHHOCTH y3JI0B U JIETAJICH, OIIEHIBATh TEXHUIECKOE COCTOSHHE TTOJBIKHOIO
COCTaBa;

3.2.3 | - BEIONHATH MPOSKTUPOBAHKE Y3JIOB U AeTajell BaroHoB ¢ ucrnonb3oBanueM CAD/CAE cuctewm;

3.2.4 | - pa3pabaThIBaTh TEXHOJOTMIECCKYIO JIOKyMCHTAIHIO IO TEXHHYECKOW KCILTyaTalluyd M PEMOHTY BarOHOB C TPUMEHEHHUEM
aBTOMAaTHU3UPOBAHHBIX CUCTEM.

3.3 | Baagersn:

3.3.1 | - pa3paboTku H/miM BEIOOpA TEXHONOTHH, BEIOOpA CIIOCOOOB BBITIOHEHHS PaboT, TPUMEHEHHS HOPMAaTHBOB
9KCILTyaTalluH, TEXHUYECKOr0 OOCIY)KMBAHUS U PEMOHTA YCTPOHCTB U CHCTEM KEJIE3HOJOPOKHOIO TPAHCIIOPTa;

3.3.2 | - mpUMeHEeHHSI OCHOBHBIX METO/IOB aHAIN3a KOHCTPYKTHBHBIX OCOOCHHOCTEH Y3JI0B M IeTajel, OLeHKH TEXHHIECKOTO
COCTOSIHMSI TOJBUKHOI'O COCTABA;

3.3.3 [ - pa3pabOTKN IPOEKTHOM HW/MII KOHCTPYKTOPCKOH, TEXHUIECKOH TOKYMEHTAIINH Ha YCTPONHCTBA M CHCTEMBI
KEJIE3HOJOPOXKHOIO TPAHCIIOPTA, B TOM YHCJIE C UCTIONB30BaHUEM LIM(POBBIX TEXHOJIOTHI;

3.3.4 | - pa3pabOTKN TEXHOIOTMYIECKOH JOKYMEHTAIHH Ha YCTPONUCTBA M CHCTEMBI JKEJIC3HOLOPOXKHOTO TPAHCIIOPTA, B TOM UHCIIE
C HCTIONB30BaHUEM LIU(PPOBBIX TEXHOIOTHH.

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon HaumeHoBaHMe pa3/1e/10B ¥ TeM /BUJI 3aHATHS/ Cemectp | YacoB | IIpnmeuanue
3aHATHA / Kype
Paznen 1. OcHOBHBIE JelicTBYIOIIME HATPY3KH 3JIEMEHTOB I'PY30BbIX
BATOHOB
1.1 OcCHOBHBIC ISHCTBYIOIMNE HATPY3KU Ha JIEMEHTHI IPY30BBIX BaroHoB /JIex/ 8 2
1.2 OcHOBHBIC TapaMeTphbl Koebanuit npocteimmx cucteM /I1p/ 8 2
1.3 Oco0eHHOCTH MOAETHPOBaHHS PabOTHI KOPITYCHBIX JETaJIeH TPY30BBIX 8 2
BaroHoB. /JIex/
1.4 JluHaMu4eckue XapaKTepUCTUKI SKUITA)KHOW YaCTH BaroHa 8 2
Mp/

Pa3nen 2. OcHOBHBIE IPUHIMIIBI PACYeTa MPOYHOCTH 3JIEMEHTOB
KOHCTPYKLMIi IPYy30BbIX BATOHOB




2.1 OcCHOBHBIC IPUHIUIIBI pacdeTa MPOTHOCTH 3JIEMEHTOB KOHCTPYKIIHH TPY30BBIX 8 2
BaroHoB /Jlex/
2.2 HopMb1 Ipo101bHBIX CHIT TT0 IPOYHOCTH U YCTOMYMBOCTH I'PY30BBIX 8 2
BaroHoB /JIex/
23 PacdeTHbIe CXEMBI CTEP)KHEBBIX HECYIIHUX y3JI0B TPY30BBIX BaroHoB /JIex/ 8 2
2.4 MeTozbl MATEMaTHYECKOrO MOJICIIUPOBAHHS CTEPIKHEBBIX PAaCUeTHBIX cxeM /JIex/ 8 2
2.5 OnpeeneHne CKOPOCTH Hadalla XOPIOBOTO TIOJIOKESHHUS dKUTaXka B KpuBoid /T1p/ 8 2
2.6 CocraBieHne U UCCIEI0BaHUE CHCTEMBI UG GepeHITHATBHBIX ypaBHEHUH 8 2
MHoromaccoBoi cucremsl /I1p/
2.7 MonenupoBaHue BEIHYKICHHBIX KOJICOaHUN 8 2
TPY30BBIX BarOHOB Ha HEPOBHOCTAX pebcoBoro mytu /I1p/
2.8 [TnockoHanpsHKEHHBIE 3a/1a9H VIS CTEP)KHEBOH cHCTeMBI /JIex/ 8 2
2.9 CoOcTBeHHBIE KONeOaHMsI IPy30BOTr0 BaroHa 8 2
Mp/
2.10 HccnenoBanre TUHAMHUKH JBUKCHHUS OIMHOYHON 8 2
KOJIECHOM Mapbl
Mp/
Pa3nen 3. JkcnepuMeHTAJIbHBIE HCCIeJOBAHMS MPOYHOCTH BATOHHBIX
KOHCTPYKIHIA
3.1 CraTudeckie UCIIBITAHNS BarOHOB HA TIPOYHOCTH. [IMHAMUYeCKHe NCTIBITAaHHS 8 2
penbcoBoro skunaxa /JIex/
32 MopenupoBaHHe OCHOBHBIX BHOB KOIE€OAHUS KeIe3HOTOpOKHOro Barona /IIp/ 8 2
Pa3nen 4. CamocTosiTeibHAs padoTa
4.1 IMoxrorosxa k nexuusM /Cp/ 8 8
4.2 IHoaroroBka Kk nmpakTuyeckum 3anatusm /Cp/ 8 16
4.3 IMoxroroBka k 3adery /Cp/ 8 8,85
4.4 Oco0eHHOCTH MOJETHPOBAHUS PAOOTHI KOPIIYCHBIX AeTalel pellbCOBOrO 8 7
skunaxa. Pacuer HanpsbkeHnit npu usrude. Ynapusie Harpy3ku /Cp/
Pa3znen S. KoHTaKTHBIE Yachl HA ATTECTALHIO
5.1 3ager /KA/ 8 0,15

5. OHEHOYHBIE MATEPHAJIBI

paboueii mporpaMme TUCIIUTUIAHBL.

OHGHOqHBw MaTcpuaibl U MPOBECACHUA HpOMCmyTOqHOﬁ EHECTaHHH’O6yanHHHXCH NPUBCACHBI B IIPHUIIOKCHUHN K

DOpMBI U BUBI TEKYLIETO KOHTPOJISA MO AUCLUILIMHE (MOIYINIO), BUABI 3aJaHUN, KDUTEPUU UX OLICHUBAHUS,

pacnpezeneHne 6aIoB 110 BUIAaM TEKYIIIEro KOHTPOIIS pa3padaThIBAIOTCS MPETIOaBaTeIeM JUCIUILIMHEI C yIeTOM ee CHeU(UKI U
JIOBOZIATCS IO CBEJICHUS 00YJarONINXCs Ha IEPBOM yIeOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS MpernoaBaTeleM JUCHUIUIMHB (MOYIsl) B paMKaxX KOHTAKTHOM

paboThI U CaMOCTOATEIBHOM paboThl 00yyaronmxcs. st puKCHpoBaHKs PE3yIbTaTOB TEKYIIETO KOHTPOJIS MOXKET HCIOB30BAThCS

OHOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemas Jureparypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnasue Wspatensc On. anpec
TBO, T'OJ
JI1.1 [Mycradaes IO. K., Teopernueckast MeXaHHWKa: KOHCIEKT JSKIIUH Camapa: | https://e.lanbook.com/bg
Kymniopos JI. B., CamI'VII
YepsuHckuii B. T1. C, 2019




6.1.2. lonoHUTEIbHAS JIUTEPATypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, FOJ
JI2.1 | ByitHocoB A.II. OCHOBBI MEXaHHKH MOJIBHKHOTO COCTABA: KOHCIICKT JICKIHH ,2018 https://e.lanbook.com/bg

6.2 Un¢opmManmoHHbIe TEXHOJOTHH, HCIOJb3yeMble PH OCYIIECTBJIEHNT 00pa30BaTeILHOTO MPOoIecca Mo THCIUILTHHE
(Mony.i10)

6.2.1 IlepeveHb JINIEH3NOHHOTO H CBOOOTHO PACIIPOCTPAHSEMOI0 POrPAMMHOI0 00ecTiedeHust

6.2.1.1 | Microsoft Office

6.2.1.2 | Universal Mechanism 6 () http://www.umlab.ru/pages/index.php?id=1#

6.2.2 IlepeuyeHb nMpogecCHOHATBHBIX 023 TAHHBIX U HH()POPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | ACIIXT

6.2.2.2 |T'APAHT

6.2.2.3 | baza JAHHBIX HeKOMMep'{GCKOFO MapTHECPCTBa HpOPI3BO,Z[IrIT€J'I€ﬁ U TOJIb30BaTeNeH KCJIC3HOAOPOKHOI'O MOABHUIKHOI'O
cocTaBa <<O6B€)II/IHCHI/I6 BaFOHOCTpOHTeJ’IefI» - www.ovsr.rf

6.2.2.4 | baza nannpix Poccrannapra —

6.2.2.5 | https://www.gost.ru/portal/gost/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

7.1 | YaeOHble ayaAnTOPHH IJIsl IPOBEICHHS 3aHATHIH JICKIIMOHHOTO THIIA, YKOMIUICKTOBAHHBIE CIIELIMAM3UPOBAaHHOH MEOEIIbIO
1 TEXHIYECKIMH CPEJICTBAMH O0yJIeHHs: MyIbTUMEHHHOE 000pyIOBaHHE JUIS IPEIOCTABICHHS yaeOHOH HH(opMarmn
OOIBIIION ayTUTOPUU /WK 3BYKOYCHIIMBAIOIIee 000pyNoBaHHE (CTAI[OHAPHOE MU TIEPEHOCHOE).

7.2 | YaeOHbIe aymuTOpHUN JUTS TIPOBEICHUS 3aHATHI CEMHHAPCKOT0 THUITA, IPYIIIOBBIX U HHANBUIYaIbHBIX KOHCYIbTAlN,
TEKyIIero KOHTPOJIS U IPOMEXKYTOUHOI aTTecTaluu, yKOMILIEKTOBaHHbIE CIIEIaIn3UPOBAaHHON MeOeNnbIo 1
TEXHUYECKHMH CPEJICTBAMH 00y4EHHUS: MyJIbTHMEIMHHOE 000pyI0BaHE H/UITH 3BYKOYCHIIMBAIOIIee 000pyI0BaHUE
(cTaroHapHOE MITH MEPEHOCHOE)

7.3 | TTomenieHust sl CAaMOCTOSITEITBHON paOOThI, OCHAIIEHHBIC KOMITBIOTEPHON TEXHUKOH C BO3MOXXHOCTBIO TIOIKITIOUCHHS K
cetn "MHTepHET" M 00ECHIEYeHHEM TOCTYIIA B HIICKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEIBLHYIO Cpely YHUBEPCUTETA.

7.4 | [TomerneHus A1t XpaHSHNS W TPOGIIIAKTHYECKOTO 00CITy)KHBaHUS YIeOHOTO 000pyTOBaHHS




[Tpunoxenue
K paboueil mporpamme JUCHUTUTHHEI
TI.

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHHUIUIMHE (MOJY.JIIO)

ﬂI/IHaMI/IKa H MPOYHOCTDb BAroHoB

(HaumeHosanue OUCYUNTUHBL(MOOYVIS)

Hampapnenune moaroToBKy / CieUaibHOCTD

23.05.03 [MoaBmxHOI COCTaB JKEJIE3HBIX JOPOT

(K00 u HaumeHoBaHue)

['py30BbI€ BaroHsl



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETECHIIMH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTAllUd — OLNCHUBAHUC NPOMCKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB

oOy4YeHHs] 10 JUCUUIUIMHE, OOECIeYUBAIINX JOCTH)KCHHE

00pa3zoBaTeNbHON MPOTPAMMBI.

dopma MPOMEKYTOUHOU aTTecTalluu: 3a4eT (110 O9HOH dopMe - 8 cemecTp; 1o 3a09HOM dhopMme — 4 Kypc)

[Tepeuens KoMIETeHIINIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHHBI

INIAaHUPYEMBIX  PE3YIIBTATOB OCBOCHHA

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

KO,H UHAWKATOPpa JOCTUKCHUSA
KOMIICTCHIIMH

cocTaBa

ITIK-1: CnocoGeH ompenensTs THUIbI, KOMILIEKTHOCTb, KOHCTPYKTHUBHbIE ocobenHoctn, | I1K-1.2:
TEXHUKO-3KOHOMHUYECKHE IapaMETPbl M TEXHWYECKOE COCTOSHHE EIUHUI] ITOJIBIKHOTO

Ananusupyer
KOHCTPYKTHUBHBIE OCOOEHHOCTH
Y3JI0B U JleTalel, OLEHUBAET
TEXHUYECKOE

MMOABUKHOTO COCTaBa

COCTOSAHHE

IU(POBBIX TEXHOJIOTHIA

ITK-8: CriocoOeH BBHIMONHATH pabOTHI MO MPOEKTHPOBAHMIO Y3JIOB M Jeraneil BaroHos, | I1K-8.1:
MOJITOTOBKE TEXHUYECKON JOKYMEHTAIlMM, B TOM YHCJE C HCIOJIBb30BaHUEM COBPEMEHHBIX

Brmmosnnser
MIPOSKTHUPOBAHUE y3JI0B i
neraneu BaroHoB c
HCITOJIb30BaHUEM CAD/CAE
CHUCTEM

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMu OCBOEHHS 00pa30BaTEIbHON TPOrPaMMBI

Koz n HanMeHOBaHHEe HHAUKATOPA Pesynbrarsl 00y4eHHs 110 TUCIUIUIHHE OueHovHbIE
JTOCTH)KCHHST KOMIIETEHIIHN MaTepuabl
(cemectp 9)

cocCTaBa

[IK-1.2: Ananu3upyer KOHCTPYKTHBHBIE
0COOCHHOCTH Y3JIOB M JIeTaJIeH, OllEHUBACT
TEXHUYECKOE  COCTOSHHE  IIOABHXKHOTO

OOyuaronuiicsi 3HaeT: OCHOBHBIE METO/bI Pa3paboTKu
/WA BBIOOpa TEXHOJIOTHH, CIIOCOOOB BBITOTHCHHUS
paboT, TpPUMEHEHHS  HOPMATHBOB  OJKCIUTyaTalluH,
TEXHUYECKOTO OOCIY)KHBAHUS U PEMOHTa YCTPOMHCTB U
CHCTEM IKEJIC3HOJOPOKHOTO TPAHCIOPTA; OCHOBHBIC
METO/Ibl aHAJIN3a KOHCTPYKTHBHBIX OCOOCHHOCTEH y3JI0B
U JeTajliei, OLEHKH TEXHHYECKOTO  COCTOSHMS
[OJBMYKHOI'0 COCTaBa

Bompocer  (Nel
Neb)

OOyyatonuiics ~ ymeeT:  ONpeAeNsiTh  TUNBl U
KOMIUIEKTHOCTh, OLIEHHBATh TEXHHUKO-IKOHOMHUYECKHE
napameTpsbl €JINHHIT MOJBHKHOTO COCTaBa,;
aHAJIM3UPOBATh KOHCTPYKTUBHBIE OCOOCHHOCTH Y3JIOB U
JIeTaJeH, OIICHUBATH TEXHUYIECKOE COCTOSTHUE
MIOJIBUYKHOTO COCTaBa

Samanus (Nel - Ne3)

OOyyaronuiicst BlajeeT HaBBIKAMHU. Pa3padOTKH W/WIN
BBIOOpa TEXHOJIOTHH, BbIOOpa CHOCOOOB BBIIOJHEHUS
paboT, TNpPUMEHEHHS HOPMATHBOB  JKCILTyaTAIlUH,
TEXHHUYECKOTO OOCIY)KMBaHHsI U PEMOHTa YCTPOWCTB U
CHCTEM JKEJIE3HOJIOPOIKHOI'O TPAHCIIOPTA; MPUMEHEHHUs
OCHOBHBIX ~ METOJIOB  aHaju3a  KOHCTPYKTHBHBIX
0COOEHHOCTEH y3JI0B M JeTaliel, OIIEHKH TEeXHUYECKOTO
COCTOSIHHMSI TTOJIBM)KHOTO COCTaBa

Sananus (Ned - Ne6)

Y3JI0B " JeTajiel BaroHoB
ucnoip3zoBanueM CAD/CAE cucrem

IIK-8.1: BbImonHseT NpPOEKTHUPOBAHUE

C

OOyyaronuiicsi 3HaeT: OCHOBHBIE METOJABI pa3paboTKu
NPOEKTHOH W/MIM KOHCTPYKTOPCKOM, TEXHUUYECKOMH
JIOKYMEHTalUM  Ha  YCTpoOiicTBa U CHCTEMEI
JKENIE3HOJIOPOKHOTO  TPAHCIOpPTa, B TOM YHCIE C
HCIIOJIb30BAaHUEM LIU(PPOBBIX TEXHOJIOTHII;

OCHOBHBIE ~ METOIBl  pa3pabdOTKH  TEXHOJIOTMYECKOMH
JOKyMEHTAallul  Ha  yCTPOWCTBA U  CHCTEMBI
KEIE3HOJOPOXKHOTO  TPAaHCIIOPTa, B TOM 4YHCIE C

Bompocer  (Ne6
Nel0)




UCIIOJIb30BAaHUEM LIM(PPOBBIX TEXHOIOTHH
OOyuaromuiicst yMeeT: BBINOJHATH HpoekThpoBanue | 3amanus (Ne7 - Ne9)
y3JI0B U jieTaneill BaroHoB ¢ ucnoib3oBanueM CAD/CAE

CHUCTEM,; pa3paGaTLIBaTL TEXHOJIOT'NMYCCKYIO
JAOKYMCHTAllUIO 110 TEXHUUYECKOI OKCILTyaTalluu U
PEMOHTY BaroHoB C MNPUMCHCHUCM

ABTOMATU3MPOBAHHBIX CHCTEM
OOydatonmmiicss ~ BIameeT  MeTomaMH.  pa3paboTku | 3amaHus (Nel0 -
MPOSKTHON W/WIM KOHCTPYKTOPCKOM, TexHm4ueckon | Nel2)

JOKYMEHTAalluW  Ha  YCTPOMCTBAa M CHCTEMBI
JKEJIE3HOOPOXKHOTO  TPAHCHOpPTa, B TOM 4YHCIE C
UCIIONB30BAaHUEM IIU(POBBIX TEXHOJIOTHH;

pa3pabOTKM  TEXHOJOTMYECKOW JOKYMEHTallud Ha

yCTpoOHcTBa u CUCTEMBI JKEJIE3HOJOPOKHOTO
TPAHCIOPTa, B TOM YHUCJIC C HCIOJIh30BAHUEM ITH(PPOBBIX
TEXHOJIOT UM

[TpomexyTouHas arTecTanus (3a4eT) IPOBOJUTCS B OJJHON U3 CIEAYIOMUX (HopM:
1) cobecenoBanue;
2) BeinonHenue 3ananuil B OMOC yHuBepcurera.

2. Tunosbie! KOHTPOJILHBIE 32AHUS WM HHbIE MATEPUAJIBI /151 OLEHKH 3HAHMIA, yMEHMIi,
HABBIKOB M (MJIM) ONBITA AeATeJIbHOCTH, XaPAKTEPU3YIOIINX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEH U

2.1 TunoBbie BONMPOCHI (TECTOBBIE 3aaHUs1) 1JIsl OLIEHKH 3HAHHEBOT0 00Pa30BaTEJILHOI0

pe3yJibTara
[IpoBepsiemblii 00pa30BaTENbHBIN pPe3yNbTaT:
Koa u HaumeHOBaHME HHANKATOPA OO0pa3oBaTeNbHBIN pPe3yIbTaT
JIOCTIDKEHUS] KOMIIETEHITUH
K-1.2: Anammsupyet | OOyJaromuiics 3HAeT: OCHOBHBIE METONBI pPa3pabOTKH W/WIM BEIOOpa TEXHOJOTHH,

KOHCTPYKTHUBHBIE ~ OCOOCHHOCTH | CIIOCOOOB BBITIOJIHEHUSI PabOT, MPHUMEHEHUs] HOPMAaTHBOB JKCIUTyaTalluH, TEXHUYECKOTO
Y3JI0B M JeTalied, OLEHWBAeT | OOCIY)KMBAaHHMA M PEMOHTa YCTPOHCTB M CHCTEM JKEJIE3HOJOPOXKHOTO TPAHCIOPTa;
TEXHHYECKOE COCTOSIHAE | OCHOBHBIC METO[bl aHaJIM3a KOHCTPYKTHUBHBIX OCOOCHHOCTEH y3JIOB M JieTaiel, OLEeHKH
TIOJIBMXKHOTO COCTaBa TEXHHUYECKOTO COCTOSIHUS ITOJIBHIKHOTO COCTaBa
IIpumeps! BONIPOCOB:

1. Jlunamuka onepupyeT TaKUMHU MOHITUAMH KaK:

a) Macca, Cujia, UMITYJIbC, SHEPIHS;

0) Macca, MOMEHT, UMITYJIbC, SJHEPTHS;

B) Macca, MOMEHT, UMITYJIbC.

2. UTo omuchIBaeT KJIacCHYECKast ,I[I/IHaMI/IKa?

a) JABHXXCHUA 00BEKTOB CO CKOPOCTSMHU OT uoneﬁ METpa B CEKYHAY 10 KUJIOMETPOB B CCKYH/Y,

6) JABHXXCHUA 00BEKTOB CO CKOpPOCTSAMU OT ,I[OJ'IGI7[ MUJUTMMETPOB B CEKYHAY 10 KUJIIOMETPOB B CCKYHAY,
B) JABHKCHUA 00BEKTOB CO CKOPOCTSMH OT I[OHeﬁ MUWJIJIMMETPOB B CCKYHAY A0 KUJIOMETPOB B 4acC;

3. Kilaccuueckast auHaMuKa, 6a3upyercst Ha 3aKOHax:
a) HerotoHa;

0) CoxpaHeHUs SHEPTHH;

B) Kynomna.

4. lmHamuKa, KOoTopas 6a3upyercs Ha 3akoHax HploTOHA Ha3bIBaeTCH. ..
a) BuptyansHoli;

6) CriomHo#H;

B) Knaccuueckoit.

! TpuBoasTcs TUMOBBIE BONPOCH W 3amaHus. OUEHOUYHBIE CPEACTBA, NPEAHA3HAYEHHBIE IJI NPOBENEHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHITCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJINYEeCTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT AKTyaJM3ald{d C Y4eTOM Da3BHTHSA HayKd, 0Opa3oBaHUS, KyJIbTYPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COJCPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



5. Cuna xak u3nveckasi BeJIMYMHA XapaKTepU3yeTcsi:

a) MOAyJIeM, HalIpaBJICHHEM U «TOYKOM» IPUIIOKEHHUS CUIIBI;
0) HanpaBJICHUEM U MOJYJIEM;

B) HaNpaBJICHUEM U TOYKOU NMPHUII0KEHHS CHJIBI;

Ko 1 HauMeHOBaHHE NHIUKATOpPA OOpa3oBaTenbHBIN pe3yabTaT
JOCTIDKCHUSI KOMIICTCHIINH
IK-8.1: Bremonaser | OOy4aromuiics  3HaeT:  OCHOBHBIE  METONBI  Pa3padOTKM  TIPOEKTHOW  W/¥UIH

MIPOEKTUPOBAHKE Y3JIOB U JeTalieil | KOHCTPYKTOPCKOM, TEXHHUYECKOM  JOKyMEHTallMM Ha  yCTPOWCTBA U CHCTEMBI
BaroHOB C HCITIOJB30BaHUEM | JKEJIC3HOJOPOKHOTO TPAHCIIOPTA, B TOM YHUCIIC C UCTIOJIL30BAaHUEM I (PPOBBIX TEXHOJIOTHIA;
CAD/CAE cucrem OCHOBHBIC METOJbI Pa3pabOTKHA TEXHOJOTMYCCKONW MOKYMCHTAIlMM HAa YCTPOWCTBA U
CHUCTEMBI JKEJIC3HOIOPOKHOTO TPAHCIOPTa, B TOM YHUCIE C HCIOJE30BAaHHEM HU(MPOBBIX
TEXHOJIOT UM

ITpumMeps! BOIIPOCOB:

6. VYder HEMMHEWHBIX COCTABILIOMINX B BBIPAKEHISIX IeopMamuii 00O0JIOUKH depe3 MepeMemIeHUsT KOOPIMHATHON
MIOBEPXHOCTH HEOOXOANM. ..

a) Ui TIOMy4YeHHUs Oojee TOUYHBIX pPEe3yJbTaTOB BBIYUCIUTEIBHOTO O3KCICPUMEHTAa MpU pacyeTe KOHCTPYKIMH

Pa3IMYHOTO Ha3HAYCHUS,

6) i momydeHHs Oojiee TOYHBIX PE3YNbTAaTOB HATYPHOTO 3KCIEPHMEHTA INPH pacdeTe KOHCTPYKIWH pPa3iIndHOTO

Ha3HAYECHUS;

B) BCE OTBETHI HE BEPHBI.

7. Uro macT WCIMOJb30BAHUE JIMHCHHBIX MOJICICH I pacyeTa HapsHKEHHO-AS(POPMHUPOBAHHOTO COCTOSIHHUS 000JI0UCK
BpateHus?

a) JaeT HeOOJBIIYIO MMOTPEIIHOCTH NPH OONBIINX HATPY3Kax;

0) maeT 3HAYUTEIHHYIO OTPEITHOCTE P OOJBIINX HATrPY3KaX;

B) Ia€T 3HAYUTENBHYIO MIOTPEITHOCTD MIPH HEOOBIINX HATPy3Kax.

8. MOZ[eJ'IHpOBaHI/Ie FCOMGTpPI‘IeCKOﬁ HEJIMHCHHOCTH MMPOU3BOAUTCH € MOMOIIBIO. . .
a) COOTBCTCTBYIOIINX HEJIMHCHHBIX MMPOCTPAHCTBCHHBIX 3JICMCHTOB,

6) COOTBETCTBYHOIIUX JIMHEHHBIX KOHCYHBIX 3JICMCHTOB,

B) COOTBETCTBYIOLIUX HEJIMHEHHBIX KOHEYHBIX JIEMEHTOB.

9. usuueckas HEIMHEHHOCTH MOSBIISICTCS MPH. . .

a) MPOMOPIIMOHATBHOCTH MEX/Y YCHIIUAMH U Ae(HOpMAIMsIMU, TO €CTh MPH UCIIOIb30BAHUU HEYNPYTHX MATEPUAIIOB,;

0) OTCYTCTBUH MPOMOPIHUOHAILHOCTH MEXIY YCHWIMAMH U JeQOpMalusMU, TO €CTh MPH UCIOIb30BAHUU HEYNPYTHX
MaTepHaoB;

B) OTCYTCTBHHU MPONOPIMOHATBHOCTH MEXKIY YCHIUSAMH U JNe(QOpPMALUSME, TO €CTh IPH HCIIOIB30BAHUU YIPYTUX
MaTepHasoB.

10. Ilpu yMepeHHBIX BO3AEHCTBUSIX MHOTHE MaTepUalibl KOHCTPYKILMA MOTYT pacCMaTPHBATBCS Kak. ..
a) ynpyrue, T.e. IOAYHHAIONINeCS 3aKoHy ['yka;

6) Heynpyrue, T.e. HOAUUHSIOMHeECS 3aKoHy ['yKa;

B) YIIpyTHe, T.€. HeTIO{UHHSIoNecs 3akoHy [ yka.

2.2 Tunossble 3a1aHNs 1JIs1 OLCHKH HABBIKOBOI'0 00pa30BaTeJIbHOIO pe3yJbTara

ITpoBepsieMsblii 00pa3oBaTeNbHBINA PE3yNIbTAT:

Kon n HanmeHoBaHmMe OO6pazoBarebHBIN pe3yabTaT
HMHAMKATOpa JTOCTUXKEHUS
KOMIIETEeHIIUU
MK-1.2: Anammzupyer | OOydaromuiics yMeeT: ONpeAeNsATb THIBI W KOMIUIEKTHOCTh, OIICHHUBATh TEXHHUKO-

KOHCTPYKTHBHBIC O0COOEHHOCTH | 3KOHOMHYECKHUE napaMeTpbl €AMHUI] TOJABUIKHOI'O COCTaBa; aHAJIM3UPOBATb KOHCTPYKTHUBHBIC
y3J10B H ﬂeTaJ’[eﬁ, OLICHUBACT 0COOEHHOCTHU Y3JI0B U ,ueTaneﬁ, OLCHUBATh TCXHUYCCKOEC COCTOAHHUE ITOABUKHOI'O COCTaBa
TEXHHUYCCKOC COCTOSHHE
IIOJABMKHOI'O COCTaBa




3amanue 1. Ommcath MaTeMaTHYECKHU IBIKECHHE (KOJICOaHNUs), IPEACTaBICHHBIX Ha PUCYHKE MEXaHUIECKUX CHCTEM.
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3ananue 2. OnucaTh MaTeMaTUUECKH ABHKEHUE (KOIeOaHst), IPEACTABICHHBIX Ha PUCYHKE MEXaHHYECKUX CHCTEM.
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3ananue 3. 3anuute U pepeHnnanbHble ypaBHEHNSI MEXaHHUECKUX CHCTEM, H300payKEHHBIX Ha PUCYHKE.
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MK-1.2: Anammzupyer | OOydaromuiics BiaJeeT HaBbIKaMH. pa3pabOTKM W/WiIM BBIOOpa TEXHOJOTHH, BbhIOOpa
KOHCTPYKTHUBHBIE OCOOCHHOCTH | CIIOCOOOB BBINIOJHEHHS pPabOT, NMPHUMEHEHUs HOPMATHBOB SKCIUTyaTallUM, TEXHHYECKOTO
Y3710B ¥ JeTajeid, OIeHWBAeT | OOCHYXHMBaHHA W PEMOHTAa YCTPOMCTB W CHCTEM JKEJIe3HOAOPOKHOTO TPAHCIIOPTA;
TEXHUIECKOE COCTOSIHHE | TIPUMEHEHUS] OCHOBHBIX METOJIOB aHAJIN3a KOHCTPYKTUBHBIX OCOOCHHOCTEH y37I0B U JeTalei,

IIOJABM)KHOI'O COCTaBa

OICHKH TCXHUYCCKOIro COCTOSHHA ITOJABHXXHOI'O COCTaBa




3ananue 4. Ilpoanam3upoBaTh rpaduk Koi1e0aTeIbHOTO Mporecca COOCTBEHHBIX KOJIeOaHi CUCTEMBI Ha rpaduke.

)l

Omnpenenuts clexylolue I0Ka3aTead aHHOTO Mpolecca: HadalbHYI0 aMIUINTYAy W HaudanbHylo (asy, mepuon u
JIEKPEMEHT.

3amanue 5. PaccMoTtpers cxemy KoiieOaHUil OTIENBHO B3STOH TEJIeKEK BaroHa.
Z

/
L7 ¥

OHpe,I[CJ'H/ITB MOCTYyNaTCJIIbHOC JIMHEHHOE NEPEMCIICHUC HAAPECCOPHOTO CTPOCHHM Barona B HalipaBJICHUHU OCHU Z .

3az[aHHe 6 PaCCMO’I‘peTL CXGMy KOJ'Ie6aHI/II71 OTACJIBbHO B3$ITOI>1 TCJICKCK BaroHa.
Z

/
7 ¥

OHpGI[eJ'H/ITB YTJI0BbIC KoJieOaHus Ky30Ba (I/IJ'II/I TCJ'IG)KKI/I) BaroHa, KOTOpbI€ COBCPIIAOTCA BOKPYT' OCHU Z .

Kon n HaumeHnoBaHue O06pazoBaTesbHBIA pe3ysIbTaT
HMHAMKATOpa JTOCTHUXKEHUS
KOMIIETEeHIIMU

IK-8.1: Bemonnsier | OOyvaromuiicsi yMmeeT: BBINOJHATh IPOECKTUPOBAHHE Y3JOB M JIeTajJed BaroHOB C
MIPOEKTUPOBAHUE y3J10B n | ucnons3oBanneM CAD/CAE cucrem; pa3pabaTbiBaTh TEXHOJIOTHYECKYIO JOKYMEHTALHUIO 110
JeTanen BaroHOB C | TEXHMYECKOH S3KCIUIyaTalld M PEMOHTY BAaroHOB C INPHMEHEHHEM aBTOMAaTH3MPOBAHHBIX
HCTIONB30BaHUEM CAD/CAE | cucrem

cHCTEM




3ananue 7. WccnemoBaTh M OMUCATh OCHOBHBIC XapAKTEPUCTHKH MOJENN KOJICCHOW Maphl BAarOHA C MIECTHIO CTETEHSIMU
CBOOOIBL.
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Ucxonnsie nannsle: KonecHas mapa B UM npexncraBieHa cTaHgapTHOM noacucteMoil. Mozenb KOJIECHON Mapbl € MIECThIO
CTCTEHSAMH CBOOOIBI COICP)KUT JBa TeJja, JBa IIapHHpa M rpaduueckuil o0pa3 kosnecHoi mapel. OgHO Teno oOpasyeT 0asy
KOJICCHOW Maphl U UMEET MATh CTENEHei CBOOOIbI (OTCYTCTBYET CTENeHb CBOOOBI — MOBOPOT BOKPYT OCH CUMMETPHH KOJIECHOM
mapsl), cM. puc.. CrangaptHoe ums 6a3sl KIT — Wset. Bropoe Teno sBiseTcss THpOCTaTOM, TO €CTh CUMMETPHUHBIM TENIOM, Y
KOTOPOT'0 TOJIBKO MOMEHT MHEpLUH OTHOCUTENbHO ocu Y (ocu cummetpun KII) otinden ot Hynd. CtaHaapTHOe UMs THpocTara
— WSetRotat. 'mpocrar umeet oHy creneHb cBOOOIbI OTHOCHTEIHHO 0a3bl KOJIECHOW Maphl — BpallleHHe BOKPYT' OCH CUMMETPUH
KII. ypaBHeHI/IH JBUXKCHUA 633])1 C T'MpOoCTaTOM B TOYHOCTU COBIIAJAOT C YPAaBHCHUAMH JBUXCHHA CIAMHCTBECHHOI'O TEJIa,
HMEIOIIETo MIECTh CTENICHEH CBOOOIBI.

3amanue 8. HccienoBaTh U ONMCATh OCHOBHBIC XapaKTSPUCTHKH MOJIEIH KOJIECHOH Maphl IOABIKHOTO COCTaBa C

C CEMBIO CTEIEHSIMH CBOOOIBI.

Ucxonueie mannble:  KomnecHas mapa B «YHHBEpCaJbHBI MEXaHH3M» TMPEICTAaBIICHA CTAaHIAPTHOW MOICHCTEMOM.
KoopauHaTsl K0JIeCHO Mapbl MPOHYMEPOBAHBI B CIEIYIONIEH MOCIEeI0BATEILHOCTH:

1 — mocTynaTenbHas CTENEHb CBOOOBI X;

2 — mocTymnaTesibHas CTEIICHb CBOOOBI Y

3 — mocTymnatesbHas CTEIICHb CBOOO B Z;

4 — BpareHue BOKpYyT Z;

5 — BpaieHue BOKpyT X;

6 — BparieHme BOKpyT Y.

7. - BpamaTenbHas CTEIEeHb CBOOOIBI MPABOTO KOJeca OTHOCHUTENBHO JEBOro. MoOJemb COCTOHMT W3 TPEeX Tel U Tpex
[IapHHUPOB.

3amanue 9. [IpomsBeamTe 3arpy3Ky MOZIEIH KOJIECHOW Maphl BaroHa B MPOTPaMMy MOJIEITHPOBAHIS TBIKCHUS .
Hcxonnsie nanusie: KonecHas napa 8 UM npejacTaBiieHa cTaHAapTHON MOJACUCTEMOM.

Konecnas napa — oAgHa M3 CTaHAApPTHBIX MOACUCTEM ((yHI/IBCpcaHBHHﬁ MEXaHU3M». I[J'ISI ):[O6aBJ'I€HI/I$I HOBOH KOJICCHOMU
Tapbl OTKpOP'ITC OKHO MHCIEKTOpa MOJACIIMPOBAHUA 00BeKTa. I[J'IH 9TOI0 BLI6CpI/IT€ IIYHKT MCHIO AHaJ’II/B/MO,Z[eJ'II/IpOBaHI/IC.

IK-8.1: Brmomnaser | OOyvaromuiicss BiageeT METOJaMH. pa3paOOTKH TPOEKTHOW W/WIHM KOHCTPYKTOPCKOIA,
MPOCKTUPOBAHHE Y3JI0B M | TEXHHUYECKOH JOKYMEHTAIMU Ha YCTPOWCTBA M CHCTEMBI JKEJIE3HOIOPOKHOTO TPAHCIIOPTA, B




,ueTanei/i BaroHoB C | TOM YHUCJIC C UCIIOJIb30BAHUEM HH(l)pOBI)IX TeXHOJ’IOI‘Hﬁ;

HCIOJIb30BaHUEM CAD/CAE | pa3pabOTKu  TEXHOJOIMYeCKOU

JAOKyMCHTalluH Ha yCTpOﬁCTBa

nu CUCTCEMbI

CUCTEM JKCJIC3HOAOPOIKHOI'O TPAHCIIOPTA, B TOM YHUCJIC C UCIIOJIb30BAHUCM III/I(I)pOBLIX TEXHOJIOTHUH

3allaHI/Ie 10. HpOI/I3BeCTI/I 3aJaHuC U UCCIICIOBAaHUC HpO(i)PIJ'Ieﬁ KOJIEC U PCIILCOB. Konecnas napa — o0JiHa U3 CTaHAapTHBIX
OJACUCTEM <<YHHBepcaHLHBIﬁ MCXaHU3M)). ﬂJ’IH I[O6aBJ'IeHI/IH HOBOM KOJIECHOI naphbl OTKpOfITe OKHO MHCIICKTOpa MOACINPOBAaHUA

o0BexTa. [l 3Toro BRIOEpUTE ITyHKT MeHIO AHann3/MoaennpoBaHue.

®' Npodwnu Koneca 1 penbcos [_ [O]
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3ananue 11. MNpowusBecTn BwIOOp (ailioB M HccieoBaHUE HEPOBHOCTEH MHYTEBOH CTPYKTYphHI B

KOMILIEKce «YHUBepcaltbHbI MexaHmm» (UM).

HcxonHbIe TaHHBIE: OTKpO¥TE (hailibl HEPOBHOCTEH B COOTBETCTBHU C TAOIHUIICH:

IIPOrPaMMHOM

[Tone daiin
JleBsiii pernbe (Z) aprgll.way
Ipaseiii pense (Z) aprgll.way
Jlesnrii penbe (Y) kolomvn.way
Ipasstii penbe (Y) kolomvn.way

OHPGHCHI/ITL MOCTYyHaTCJIbHOC JIMHEHHOE MEPEMCIICHUC HAIPECCOPHOI'O CTPOCHUA BaroHa B HalIPpaBJICHUU OCHU Z .

3aganme 12. CkoppekTHpoOBaTh HACTPOWKM YHCIEHHOTO METOJa WHTETPUPOBAHUS YpaBHEHWH JIBIDKCHHS B

«YHuBepcanbHbI MexaHn3M» (UM).
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HHTErpHpOEaHWE I CoosiueHHe | BT

Jo 3amycka MOJEIHPOBaHHs HEOOXOIUMO CKOPPEKTHPOBATh HACTPONUKH YHUCICHHOTO METO/Ia HHTETPUPOBAHNUS YPaBHCHUH
nBrkeHus. [lepeiinure B OKHO HHCIIEKTOPa MOJCIMPOBaHHS 0OBEKTA.

Haxwure xHomky WHTerpupoBanue. IIpu HyneBBIX HayajbHBIX 3HAYCHHSAX KOOPAMHAT PEAM3yeTCs CTAllMOHAPHBIN
PEXKHUM JBIDKCHHMS, IPH KOTOPOM KOJIECHAs Mapa He CMeIlaeTcs B MONEPSYHOM HANpPABICHHU W HE MOBOPAYHMBACTCS BOKPYT
BEPTHKAILHON 0cH. KOHTaKTHBIE CHITBI MEXXIY KOJIECOM U PENECOM NPHHUMAIOT IIOCTOSHHOE 3HAYCHHE.

VYcTaHOBHTE HayaJbHOE 3HAUYE€HHE BTOpOi koopauHaThl, paBHoe 0.001. CmecTuTe KOJNECHYIO Mapy OT IOJIOKEHHS
paBHOBeCHs Ha 1 MM U IIpOAHAIU3UPYHTE €€ ABHKECHHUE.

2.3. IlepeyeHb BONPOCOB /LISl OATOTOBKHU 00y4AIOIIMXCS K MPOMEKYTOYHOI aTTeCcTallnU

[lepeuens BOmpoCoB AJis 3a4eTa:
1 Cocranenue qudPepeHInaIbHbIX YpaBHEHUH COOCTBEHHBIX KOJICOaHUH MPOCTEHIIIEH IBYX MacCOBOM
cucTteMbl. METOIMKA UX PEILIECHUN.

2 OrnieHKa TMHAMUYECKUX Ka4ECTB MOJABMKHOTO COCTaBa (BaroHOB).

3 OCHOBHBIE COOTHOIIEHUS TEOPUHU yNpyroctu. CTaTHuecKue COOTHOIICHHUS.

4 Hasznauenue u tunsl racuteneit konebanuit. ConpoTHUBIICHUE TACUTEIS.

5 OCHOBHBIE YpaBHEHHS TEOPUU YIIPYTOCTU. ['eoMeTpruyecKre COOTHOUIEHUSI.

6 CocraBnenue u penienne nuddepeHmaibHOr0 ypaBHEHNUS COOCTBEHHBIX KOJIeOaHU 0JTHO-MacCOBOM
CUCTEMBI C TUAPABINYECKUM racuTelieM KoueOaHui.

7 OCHOBHBIE COOTHOIICHHS TEOPUHU yPYTrocT. PU3HIECKUE COOTHOIICHHS.

8 BrinyxaeHHbIe KOeOaHUS TPOCTEHIINX TUHAMUYECKIX CUCTEM.

9 CxeMpl perieHust 3a7a9 TeOPHH YIIPYTOCTH.

10 [TprunHBI BOSHUKHOBEHUS KOJeOaHU TTOJJBUKHOTO COCTaBa (BaroHOB).

11 OCHOBHBIE YPAaBHEHHS M CXEMBI PEIICHUS TUTIOCKOHW 3aJ1a4il TEOPUHU YIIPYTOCTH.

12 Cunel 6€3y1apHOTO B3aMMOJICHCTBHS KOJIeca C PEIHCOM MPH JBUKEHHUH 110 KOPOTKHUM HEPOBHOCTSIM U
CTPEJIOYHBIM TIEPEBOIAM.

13 Metoa KOHEUHBIX 3JIEMEHTOB. JIUCKpeTH3alus HENpepbIBHOTO Tea.

14 N3BuincToe NBUAKEHUE OJJUHOYHON KOJIECHOW Maphl.

15 [Tepemenienus, neopMalvy U HAMPSHKEHHUS] B KOHEYHOM JJIEMEHTE.

16 Pacuet ynapa xoneca 1mo penbcy.

17 OCHOBBI BapHallUOHHBIX TPUHILIMIIOB CTPOUTEIHLHON MeXaHUKU. Bapuanuonneiii npuHnun Jlarpanxka u

00001meHHbI npuHIKI KacTuibsHo.



18 CummeTpudHbIe KOeOaHusl TOJIBI)KHOTO COCTaBa (BaroHOB).

19 Bapuanuonssie npunimns! KactunbsaHo, 'aMunbrona, Jupuxie.

20 CoOcTBeHHBIE KOJIeOaHMs Ky30Ba PEIHCOBOTO SKUIAXKa Ha peccopax.

21 OCOOEHHOCTH CTEP)KHEBBIX CHCTEM PEIIbCOBOTO SKHITAaXKa.

22 BrinyxaeHnble KosiebaHus Ky30Ba PelIbCOBOTO SKHITaXKa Ha peccopax.

23 [IpuMeHeHne MeTO/1a KOHEYHBIX AJIEMEHTOB B pacueTax CTEP)KHEBBIX CHCTEM PEJIbCOBOTO SKHITaXa MPH
JTUHAMHYECKUX HArpyKEeHHSX.

24 OrneHKa TMHAMUYECKUX Ka4ECTB MOJABMKHOTO COCTaBa (BarOHOB).

25 Bnusinue cnoco0a M3rotoBieHus aeTalieil Ha YpOBEHb OCTATOUHBIX HAMPSDKEHUH B TOBEPXHOCTHOM
clioe.

26 CBs13b MeX/1y OCTATOYHBIMU HANIPSDKEHUSIMU B TIOBEPXHOCTHOM CJIO€ KOHIIEHTPAaTOpa U
COIIPOTHBIIEHUEM YCTAIOCTH U3THOHBIM Harpy3Kam.

27 PacyeTsl TMHaMUYECKUX XapaKTEPUCTHUK MOIBUKHOIO COCTaBa (BaroHOB).

28 CocraBieHne ypaBHEHHUs BBIHYKICHHBIX KOJICOAHUH PEIbCOBOTO AKUIMAXKa MPH IBUKECHUH 110
HEPOBHOCTSIM ITYTH.

29 Cocrasnenue quddepeHnaIbHbIX YPaBHEHH COOCTBEHHBIX KOJIEOaHUH Ky30Ba MOIBIKHOTO COCTaBa
(BaroHoB)Ha peccopax.

30 Omnpenenenne COOCTBEHHBIX YAaCTOT KOJIeOaHMI MOIIPBITMBAHMS, TAJIONMPOBAHHS U OOKOBON KaUKH
PEIbCOBOTO IKUMAXKA.

31 Pacuetsl napameTpoB racuresneil KoseOaHui.

32 [TpoBepka OTCYTCTBHS “BaJIKOCTH Ky30Ba MOABIKHOTO COCTaBa (BaroHOB).

33 HaxoxxeHre aHaTUTHYECKOTO BBIPasKEHUS, OTIMCHIBAIOIIETO MPOLIECC BEIHYKICHHBIX KOJIeOaHUH
MOANPBHITUBAHUS TTOJIBUKHOTO COCTaBa (BaroHOB).

34 Pacuer nuHamMHUECKUX OOKOBBIX M PAMHBIX CHJI ITPH BITUCBIBAHUH PEIILCOBOTO SKHIIAaXKa B KPHUBBIC
YYaCTKHU MYTH.

35 Pacuer HanGoIBIINX OOKOBBIX M PAMHBIX CHJI, BOSHUKAIOUINX IPH U3BHIIMCTOM JIBUKECHUN PEITHCOBOTO
SKHUIIaXKa B MPSAMBIX y4acTKax IMyTH U MIPH BXOJE €ro B KPUBYIO.

36 Pacuer HanOONBIINX CHIT MHEPIIMH HEOOPECCOPEHHBIX MacC MOABMKHOTO COCTaBa (BaroHOB) IpH
MIPOXO/JIE KOJIECOM CThIKA M JIBUYKEHUH KOJIeca C MOJI3YHOM Ha MOBEPXHOCTU KaTaHUS.

37 Pacuer 3amaca ycTOWYMBOCTH OT CXO/1a KOJIECA PEIbCOBOTO IKUIAXKa C PeIbca MPH ACHCTBUU
IIPOIOJIBHBIX CHUJI B MOE3/IE.

38 Omnpenenenne yCTOWIMBOCTH ITyTH TIONIEPEYHOMY C/IBHUTY TP JBHYKEHHH IO HEMY TTOIBIXKHOTO COCTaBa
(BaroHoB).

39 Ot Kakux (paKTOPOB U KaK 3aBUCST JCHCTBYIONINE HA PEIbCOBBINA IKUMAXK MPOIOIBHBIC YCHITUS TIPH HX
COYyJIapEeHUsIX B MPOILIECCE MAHEBPOBOM PabOTHI.

40 Ot Kakux (paKTOPOB U KaK 3aBUCST JCHCTBYIONINE HA PEIbCOBBINA IKUIAXK MPOIOIBHBIC YCHIIUS TIPU
TPOTraHUU MOE3/a C MECTa IMPH HEBBIOPAHHBIX 3a30pax B yAApHO- TATOBBIX MPpHOOpax.

41 Kakue nanGosnpive mokasarenu MiIaBHOCTH X0/1a TOJIBHIKHOTO COCTaBa (BaroHOB)IOMYCKAIOTCS HA
HAIllUX KEJe3HbIX 10porax.

42 Kakne HanOompInme moka3aTesu YCKOPEHHH PelTbCOBOTO IKUIIAXKAB JIOMYCKAIOTCS Ha HAIINX JKEJIE3HBIX
J0porax.

43 YciioBUS BOSHUKHOBEHHS PE30HAHCA.

44 [TpomonbHBIE CHITBI, BO3HUKAIOIIKE B 1O€3/1€ U JICHCTBYIOIINE Ha HECYIIME JIEMEHTHI PEIbCOBOTO
AKUTIAXKA.

45 Y CTONYMBOCTD JBM)KEHUS BATOHOB Ha MPSMBIX M KPUBBIX YYacTKaX MyTeil.

46 Bubparuu ynpyrux sJ€MeHTOB BaroHOB, IITyM, BUOPO3aInTa U BUOPOU3OJISAIIHSL.

47 Harpy3ka Ha OCHOBHBIE HECYIIIHE 3JIEMEHTHI PETbCOBOTO IKUIAXKa, UX XapaKTep, 3HAYCHHUS.
HopmupoBanne Harpysox.

48 OCHOBBI pacyeTa HanpsKEeHHO-Ie(POPMHUPOBAHHOTO COCTOSIHUS TIOCKHX JINCTOBBIX 3JIEMEHTOB
HECYIIUX KOHCTPYKIIHIA PEThCOBOTO IKUTIAKA.

49 Bo3MoskHbIE BapuaHTHI ydeTa BIUSHUS TOAKPEIUICHUS JIMCTOBBIX 3JIEMEHTOB roypaMu, CTEpKHAMH,
HaKJIaIKaMHu.

50 OcCHOBBI pacyeTa HanpsHKEHHO-Ie(pOPMHUPOBAHHOTO COCTOSIHUS 00O0JIOYHBIX JIEMEHTOB HECYIITUX

KOHCTPYKILHMH PEIBCOBOrO dKUIAXka, Y4eT BIMSHUS OJAKPETUICHAMN.
paspylleHus B 3aJja4aX MOJAEIMPOBAHNS HAIIPSKEHHOCTH HECYILIUX Y3JI0B PEIbCOBOI0 SKUIIAXKA.



3. MeToauyeckne MaTepHaJibl, ONpeAesIoIie NPouelypy U KPUTEPHUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

Kpurepun ¢popMupoBaHusi OLIeHOK 110 0TBETAM HA BONPOCHI, BBHIIOJHEHHIO TECTOBBIX 3aJaHUH

- OIICHKA «OTJIMYHO» BBICTABIIACTCA OOYYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obuiero o0bEMa 3aJaHHBIX BOIPOCOB;

- OIIEHKAa «XOPOINO0» BBICTABISICTCS OOYYarOMIEMYCsl, €CIM KOJUYECTBO MPABHIBHBIX OTBETOB Ha
Bompochl — 89 — 76% ot ob1ero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «Yy/IOBJIETBOPHUTEJIBHO» BBICTABIIACTCS OOYJAIOMIEMYCS, €CJIM KOJIWYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 001Iero oobEMa 3aJaHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABISACTCS OOYYAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanusi OueHoOK Mo pe3yjJbTaTaM BbIIIOJIHEHUS 3aIaHU

«OTIMYHO/324TEHO0» — CTABUTCS 32 pabOTY, BHIIIOIHEHHYIO MMOJTHOCTHIO 0€3 OIIMOO0K U HEJ0YETOB.

«Xopo1io/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIMOJIHEHHYIO MTOJIHOCTHIO, HO ITPH HAIMYUH B HEell He Ooliee
OJTHOM Herpy0Ool OIMOKY U OAHOTO HejoYeTa, He OoJiee TpeX HEel0UEeTOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTABUTCA 32 PadOTy, €ciau 00yJyaroUIuiicsl MPaBUIbHO BBIMOJIHWI HE
MeHee 2/3 Bceil paboThl WK JOMYCTUI He OoJiee oqHON Tpy0oi OmMOKH U ABYX HEAOYETOB, HE OoJyiee OHOM
rpy0oii U omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMIMOKH U JIBYX
HEIOYETOB.

«HeynoBjieTBOpUTEJLHO/HE 3a4YTEHO» — CTABUTCA 3a PA0OOTY, €CIM YHCIO OMMOOK M HEJ0YETOB
MIPEBBICUIIO HOPMY ISl OLIEHKU «YIOBIETBOPUTEIHHOY» UITU MPABUIBLHO BBHIIOJHEHO MeHee 2/3 Bceil paboThl.

Kpurtepuu ¢popMupoBaHNs OLIEHOK M0 3a4eTy
«3auTeH0» — CTYIEHT NpHOOpen HEoOXOAMMbIE YMEHHS M HaBBIKH, HPOJEMOHCTPUPOBAJI HAaBBIK
IIPAKTUYECKOI0 IPUMEHEHUS MOIYUYE€HHBIX 3HaHUH, HE TOIYCTUII JIOTHYECKUX U (PaKTHUECKUX OLIMOOK
«He 3a4TeHO0» — CTYIEHT AEMOHCTpUPYET (parMeHTapHbIE 3HAHUS H3y4aeMOro Kypca; OTCYTCTBYIOT
HE00XO0/AMMBbIe YMEHUS U HaBBIKU, JIOMYIIEHbI IpyOble OLIHOKH.

Buow owuboxk:

- epybvle OWUOKU. He3HAHUe OCHOBHLIX NOHAMUU, NPAGU, HOPM, HE3HAHUe NpUuemMos peuleHus 3a0ad;
owubOKU, NOKA3bI8AIOUUE HENPABUTLHOE NOHUMAHUE YCILI08US NPEONONHCEHHO20 3A0AHUSL.

- HecpyOvle OWUOKU: HEMOYHOCU (HOPMYIUPOBOK, ONpedeNeHUll, HepayuoHalIbHbILL BblOOp X00d
peuteHus.

- HeOouemvl: HePAYUOHANbHblE NpUEMbl GbINOIHEHUs 3A0aHUsl, OMOeNbHble NOSPEeUHOCTU 8
dopmynuposke 8v1860008,; HeOpeI’CHOE BbINONIHEHUE 3A0AHUSL.
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