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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Lempro  MUCHUNIMHBL ~ sABIAETCS  (OPMHPOBAHHE  NPOPECCHOHANBHBIX ~ KOMIICTGHIMH  BBITYCKHMKA,  KOTOpBIE
IpeAyCMaTpUBAIOT MPHOOPETeHHEe: 3HAHUM M HABBIKOB IPOBEJECHUS PACUETOB HA MPOYHOCTh M AUHAMHUUYECKHUX HCIBITAHHH
S]IEMEHTOB KOHCTPYKIIMM TDY30BBIX BaroHOB, OOCCHEUMBAIOIINX TpeOyeMble IIOKa3aTeld KadecTBa M OE30MacHyro
SKCIUTYaTaIHIO 33 BECh HEPHOJ UX CIYKOBI

2. MECTO JUCIIAIIJINHBI (MOAVYJISA) B CTPYKTYPE OBPA30BATEJIbBHOU ITPOI'PAMMBbI

Hwukn (pazmen) OIT: | OTHO.02

3. KOMIIETEHIUH OB YYAIOIIEI'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUA TUCIUITJINHBI

MOOVJIA)

ITIK-1 Crocoben ONpCACIIATE TUIIBI, KOMIUICKTHOCTb, KOHCTPYKTUBHBIC OCO6GHHOCTI/I, TCXHUKO-DKOHOMHWYCCKUC ITapaMCTPbI U
TEXHHUYCCKOC COCTOIHHUEC CAWMHUILL IIOABHXKHOI'O COCTaBa

IIK-1.2 AHEU'II/BI/IpyGT KOHCTPYKTUBHBIC 0COOEHHOCTH Y3JI0B U z[eTaneﬁ, OIICHUBACT TCXHUYCCKOEC COCTOAHUE IMTOABUXKHOI'O COCTaBa

TTK-8 CriocoOeH BBIMOTHATH paOOTHI IO MPOSKTHPOBAHUIO Y3JIOB U JICTAJICH BATOHOB, MTOJTOTOBKE TEXHUIECKON JJOKYMEHTAIINH, B
TOM YHCIIE C UCTIOIb30BAHUEM COBPEMEHHBIX IU(PPOBBIX TEXHOIOTUH

ITK-8.1 BrImonHsAeT IPOeKTHPOBaHKE Y3JI0B U JieTaneil BaroHoB ¢ ucnons3oBanneM CAD/CAE cucrem

B pe3ysbTaTe 0ocBOCHHS MCHUILIMHBI (MOLYJIs1) 00y4AIOLIMIACS TOJIKEH

3.1 |3nath:
3.1.1 | - ocHOBHBIE METOMBI Pa3pabOTKH /UK BEIOOpA TEXHOJIOT Ui, CIIOCOO0B BBITIOMTHEHUS Pa0OT, TPUMEHEHHSI HOPMAaTHBOB
IKCILTyaTallH, TEXHUYECKOr0 00CTYKHBaHHS 1 PEMOHTA YCTPOICTB U CUCTEM KEIEe3HOAOPOKHOTO TPAHCIIOPTA,;
3.1.2 | - ocHOBHBIE METOABI aHAIN3a KOHCTPYKTHBHBIX OCOOEHHOCTEH Y37I0B M JieTanel, OLIeHKH TEXHUYECKOTO COCTOSTHUS
MOABUKHOTO COCTaBa;
3.1.3 | - ocHOBHBIE METOBI Pa3pabOTKU MPOEKTHOI U/WUIH KOHCTPYKTOPCKOM, TEXHUYECKOH JOKYMEHTAIlMK Ha YCTPONUCTBA U
CHCTEMBI ’KEeJIC3HOJOPOXKHOTO TPAHCIIOPTA, B TOM YHCIIE C HCIOIb30BaHNEM LU(PPOBBIX TEXHOJIOTHI;
3.1.4 | - ocHOBHBIE METO/BI pa3pabOTKH TEXHOIOTMUECKON JOKYMEHTALUH Ha YCTPOHCTBA M CUCTEMBI JKENE3HOIOPOKHOIO
TPaHCIIOPTa, B TOM YHCIIE C UCIIONB30BAaHUEM IIU(PPOBBIX TEXHOIOTHH.
3.2 | YmeTn:
3.2.1 | - onpenensaTh TUIBI U KOMILIEKTHOCTh, OLEHUBATh TEXHUKO-I)KOHOMUUECKHE MapaMeTphl €AUHHUI] TOABUKHOTO COCTaBa;
3.2.2 | - aHaNM3UPOBATh KOHCTPYKTHUBHBIE OCOOCHHOCTH y3JI0B U IETaJICH, OIIEHHUBATh TEXHUUECKOE COCTOSHHE ITOBIKHOTO
COCTaBa;
3.2.3 | - BEIONHATH IPOEKTUPOBAHKE Y3JIOB U JeTaneil BaroHoB ¢ ucnonszoBanueM CAD/CAE cucrem;
3.2.4 | - pa3pabaTeIBaTh TEXHOIOTHIECKYIO IOKYMEHTAIHIO M0 TEXHUYECKOH SKCIUTyaTallii M PEMOHTY BarOHOB C IPUMEHEHHUEM
aBTOMATHU3MPOBAHHBIX CHCTEM.
3.3 | Baagerb:
3.3.1 | - pa3paboTKH W/MiH BEIOOPA TEXHOIOTHH, BEIOOpA CIIOCOOOB BEIMTOTHEHHS paboT, IPIMEHEHUS] HOPMaTHBOB
OKCILTyaTaIllH, TEXHUIECKOr0 00CTY>KHBAaHHS 1 PEMOHTA YCTPOICTB U CUCTEM KEIEe3HOTOPOKHOTO TPAHCIIOPTA,;
3.3.2 | - mpuMeHEHHSI OCHOBHBIX METOJIOB aHAIII3a KOHCTPYKTHBHBIX OCOOCHHOCTEH Y3JI0B U JIeTaseH, OIIEHKH TeXHHIECKOTO
COCTOSIHHS TIOJIBIDKHOTO COCTABa,;
3.3.3 | - pa3pabOTKH IPOEKTHOI 1/MIIH KOHCTPYKTOPCKOH, TEXHUIECKOI JOKYMEHTAIM! Ha YCTPOHCTBA U CHCTEMEI
KEJE3HOJOPO’KHOIO TPAHCIIOPTA, B TOM YUCIIE C MCIOIb30BAaHUEM LU(PPOBBIX TEXHOIOTHH;
3.3.4| - pa3paboTKy TEXHOMOTMYECKOH JOKYMEHTAIIMH HA YCTPOWCTBA U CHUCTEMBI KeJE3HOAOPOKHOTO TPAHCIIOPTa, B TOM YUCIIE
C HCTIONB30BaHUEM [U(POBBIX TEXHOIOTHH.
4. CTPYKTYPA U COOAEPKAHUE JUCHHUIIJIMHBI (MO YJISA)
Kon HanmeHoBaHue pa3ienoB H TeM /BU/ 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHS / Kype
Paznen 1. OcHOBHBIE JelicTBYIOIIME HATPY3KH 3JIEMEHTOB I'PY30BbIX
BATOHOB
1.1 OcHOBHBIE IEHCTBYIOIIE HAIPY3KH HA SJIEMEHTHI TPY30BBIX BaroHoB /JIex/ 8 2
1.2 OcHOBHBIE TapaMeTps! Konebanuit npocrermux cucteM /IIp/ 8 2
1.3 Oco0eHHOCTH MOJIETUPOBAHIS PAOOTHI KOPITYCHBIX AETalel TPy30BBIX 8 2
BaroHoB. /JIex/
1.4 JluHamMuueckue XapaKTepUCTUKH SKUTIAXKHON YaCTH BaroHa 8 2
Mp/
Pa3nes 2. OcHOBHBIE IPHHIMITBI pacyeTa MPOYHOCTH J1€MEHTOB
KOHCTPYKIMIi TPY30BbIX BATOHOB
2.1 OcHOBHBIE IPUHIUIIBI PACYETa IPOYHOCTH IEMEHTOB KOHCTPYKIIUH IPY30BBIX 8 2
BaroHoB /JIex/




2.2

HopMbI IPOAOIBHBIX CHUI ITO TIPOYHOCTH U YCTOHYMBOCTH TPY30BBIX 8 2
BaroHos /JIex/

23 PacyeTHbIe CXEMBI CTEP)KHEBBIX HECYIIUX Y3JIOB IPY30BBIX BaroHoB /JIek/ 8 2
2.4 MeToabl MaTeMaTHYECKOrO MOACITUPOBAHHS CTEPIKHEBBIX pacdeTHBIX cxeM /JIex/ 8 2
2.5 OmnpeneneHue CKOPOCTH Havyajla XOPIOBOr0 MOJIOKEHHS dKUaXka B kpuBoii /T1p/ 8 2
2.6 CocTtaBiieHHE U HCCIIeI0BaHHE CUCTEMBI T (hepeHINaTbHBIX YPABHCHUI 8 2
MHOTOMaccoBoi cuctemsl /I1p/
2.7 MopenmupoBaHre BEIHY)KICHHBIX KOIeOaHUH 8 2
TPY30BBIX BATOHOB Ha HEPOBHOCTAX penbcoBoro mytu /I1p/
2.8 [InockoHanpsKeHHBIE 3a0a41 AT CTEPAKHEBOH crcTeMsl /JIex/ 8 2
2.9 CobcTBeHHbIE KOTeOaHuUs TPY30BOTO BarOHA 8 2
Mp/
2.10 UccnenoBanne [MHAMUKN IBHKEHUS] OMUHOYHOM 8 2
KOJIECHOH Iapbl
Mp/
Pa3nen 3. DxcnepuMeHTAIbHBIE HCCIE0BAHUS POYHOCTH BATOHHBIX
KOHCTPYKIUIi
3.1 CraTtuueckye UCIIBITaHUs BarOHOB Ha IIPOYHOCTb. JJMHAMUYECKHE UCTIBITAHUS 8 2
penbcoBoro sxkumnaxa /JIex/
32 MopenmmpoBaHre OCHOBHBIX BUIOB KOJIEOAaHHS KeIe3HOTOPOXKHOro BaroHa /I1p/ 8 2
Pa3nen 4. CamocTosiTeibHAsA padoTa
4.1 Ioxroroska x nexuunsm /Cp/ 8 8
4.2 IToxaroroBka K MpakTHYSCKUM 3aHATHIM /Cp/ 8 16
4.3 ITonroroska k 3auety /Cp/ 8 8,85
4.4 Oco0GeHHOCTH MOJIETHPOBaHUs PAa0OTHI KOPITYCHBIX J€TaJIeii peIbCOBOrO 8 7
skunaxa. Pacuer HanpspkeHu pu u3rude. YnapHsie Harpys3ku /Cp/
Pasgen 5. KoHTakTHBIE Yachl HA ATTECTALUIO
5.1 3ager /KA/ 8 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOUHBIC MaTEepPUAIBl AT IPOBEICHUS POMEKYTOUHOH aTTecTaluu 00yJaroIUXCsl IPUBEACHB! B MPIIOKEHHH K

paboueit mporpaMMe JUCHUIUIAHBI.

q)OpMBI W BUABI TCKYLICTO KOHTPOJIA MO AUCHUIUIMHE (MOZ[yJ'IIO), BHUIbI BaﬂaHHﬁ, KPUTCPHUHU HUX OLICHHUBAHUA,

pacmpeneneHne 0aIoB 0 BUAM TEKYIIEro KOHTPOJIS pa3pabaThIBalOTCs MPEMOAABATENIeM JUCIUIUINHEI C YUSTOM €€ CHeIU(BUKH U
JOBOZATCS 10 CBEACHHSI 00yJarOIUXCsl Ha IEPBOM yueOHOM 3aHATHH.

Texkymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIISCTCS MIPENofaBaTeNieM NUCIHUIUIAHBI (MOIYI), KaK MPaBHIIO, C

ucrionp3oBanreM DMOC nnn ImyTeM pOBEepKH NHUCEMEHHBIX paboT, IPeyCMOTPEHHBIX PA00YNMH IIPOrpaMMaMHi JUCIUILINH B

pamKax

KOHTAKTHOH paboTHI U CAMOCTOATEIBHOM paboThl 00yuaromuxcs. s GUKCHPOBAHUS Pe3ylnbTaTOB TEKYIETO KOHTPONIS

MOeT ncnoas3oBaThess DMOC.

6. YAEBHO-METOJNUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas quTeparypa

6.1.1. OcHoBHAas JIMTEpPaTypa

ABTOpBI, COCTABUTENU 3arnaBue W3natensc On. aapec
TBO, Ol
JI1.1 |Mycradaes 0. K., TeopeTrueckast MEXaHUKa: KOHCTIEKT JICKITHI Camapa: | https://e.lanbook.com/bg
Kynropos JI. B., CamI'VII
UYepsunckuii B. I1. C, 2019

6.1.2. JlonosiHUTEIbHAS JIUTEPATYpPA

ABTOpLI, COCTaBUTCIIN 3armaBue Wznarensc Ol ajapec
TBO, TOJT




ABTOpBI, COCTaBUTEIH 3arnaBue Wsnatensc Omn. agpec
TBO, TOJL

JI2.1 | BbyitHocoB A.II. OCHOBBI MEXaHHUKH TIOJBHIKHOTO COCTAaBa: KOHCIICKT JICKIIU I ,2018 https://e.lanbook.com/bg

6.2 UndopManMoOHHBIE TEXHOJOTHH, HCIIOJIb3yeMble MPU OCYLIECTBJIEHUH 00Pa30BaTeIbHOI0 MpoLecca 1o JUCIUILTHHE
(Mony.i10)

6.2.1 IlepevyeHb JTUIEH3MOHHOTO U CBOOOHO PACIIPOCTPAHSEMOI0 MPOrPaMMHOTI0 o0ecredYeHust

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 IlepeyeHn nMpogecCHOHATBHBIX 023 TAHHBIX U UH()POPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | ACIIXT

6.2.2.2 |’'APAHT

6.2.2.3 [ baza JaHHBIX HeKOMMCp‘{GCKOFO MapTHEPCTBa l'[pOH3BOI[PIT€J'ICfI U OJIb30BaTeNnei JKCJIC3HOAOPOXKXHOI'O ITOABHKHOI'O
cocTaBa <<O6TJCJII/IHCHI/IC BaFOHOCTpOPITeJ'ICﬁ» - 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 | YaeOHBIe aymUTOPHH JUTS TIPOBEICHUS 3aHATHI JICKIIHOHHOTO THIIA, YKOMIUIEKTOBAHHBIC CIICIIHATH3UPOBAHHON MeOeIbI0
1 TEXHHYECKUMH CPEICTBAMH O0yIEHUS: MyIbTUMEUIHHOE 000pYIOBaHNE IS IPEIOCTABICHUS yIeOHOH HH(POpMALIH
OOJBIIION ayAUTOPUH U/WIH 3BYKOYCHIIMBAIOIIee 000pya0oBaHUE (CTALIMOHAPHOE HITH MIEPEHOCHOE).

7.2 | YaeGHbIe aymUTOpHH JUIS IPOBEIACHUS 3aHATHI CEMUHAPCKOrO THIIA, TPYIIIOBBIX ¥ MHAUBHIYATbHBIX KOHCYIBTAINH,
TEKYILETO KOHTPOJISI U TPOMEXKYTOUHOH aTTeCTalllH, YKOMILUIEKTOBaHHbIE CIIE[MaTn3UPOBAHHON MeOeNblo U
TEeXHUYECKUMH CPEACTBAMHU O0y4EHHMs: MyJIbTHMEIHHHOE 000pyI0BaHHE /MM 3BYKOyCHIINBaIOIIee 000pyI0BaHIE
(cTanMoHapHOE MITH IIEPEHOCHOE)

7.3 | TTomenieHus sl CAaMOCTOSTEILHON pab0ThI, OCHAIIICHHBIC KOMITBIOTEPHON TEXHUKON ¢ BO3MOXKHOCTBIO TIOAKITIOUCHUS K
cetu "MHTEepHET" M 0OecIIeYeHHEM JOCTYIA B AEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYIO CPeLy YHUBEPCHTETA.

7.4 | [TomerneHus A XpaHSHHS B MPOPIIIAKTHIECKOT0 00CITy)KHBaHUS yIeOHOTO 000pyTOBaHHS




IIpunoxenue
K paboueil mporpamme AUCLUUIUINHBI

OIIEHOYHBIE MATEPHAJIBI JUISI TIPOMEKYTOYHOM ATTECTAIIAN
MO JUCLHUIIJIMHE (MOYJIIO)

)_II/IHaMI/IKa H MPOYHOCTDb BAIroHOB

(HaumeHoBaHUe OUCYUNTUHBL(MOOYIA)

HanpaBneHHe IIOATOTOBKH / CIIeIaJIbHOCTb

23.05.03 [ToaBM»XKHOM COCTAB KEIE3HBIX JOPOT

(K00 u HaumeHogaHue)

['py30BbI€ BaroHsl



Conepxanue

ITosicauTeIRHAS 3aITHCKA.

TumnoBble KOHTPOJIBHBIC 33/IJaHUS WJIM WHBIC MaTEpUAJIbI IJIs1 OIEHKHW 3HAaHWM, YMEHUM, HABBIKOB W (WJIH)
OTIBITA JEATEIBLHOCTH, XapaKTePU3YIOIINUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHITUH.

MeTtoanueckre MaTepuaibl, ONPEISSIoNne TPOLeIypy U KPUTEPUH OIICHUBAaHUS C(POPMUPOBAHHOCTH
KOMITCTCHIIMI MPY TTPOBEJACHUH MMPOMEXYTOYHON aTTECTAIIUH.



1. lTosicHUTEILHAA 3aNIMCKA

I_IGJIB HpOMGXCYTOqHOﬁ aTTeCTallUd — OUCHHUBAHUC IMPOMCIKYTOYHBIX M OKOHYATCJIBHBIX PE3YJILTATOB

06y‘IeHI/I$I no AMCHHIIIINHE, 06CCHC‘II/IBaI-OH_II/IX JOCTHIXKCHUC

00pa30BaTeNbHOM TPOTrPaMMBI.

IJIAHUPYEMBIX  PE3YJIbTATOB OCBOCHUS

dopma MpoOMEKyTOUHON aTTecTalluu: 3a4eT (10 OYHOH dopMe - § cemecTp; 1Mo 3a04HO0i Gopme — 4 Kypc)

HepequL KOMHGTGHL{HIZ, (I)OpMI/IpyeMLIX B IponecCe OCBOCHUA NUCIUILIINHBI

KOJI 1 HAMMCHOBAHUC KOMIICTCHIIUH

Kon mnnukaTopa qOCTHXKEHUS
KOMIIETEHIINU

cocCTraBa

[IK-1: CnocoGeH ompenensTh THIbL, KOMIUIEKTHOCTb, KOHCTPYKTHUBHbIE ocoOeHHoctH, | ITK-1.2:
TEXHUKO-IKOHOMHUYECKHE I1apaMeTpbl M TEXHUYECKOE COCTOSHUE EIWHHIl TTOJBHKHOTO

AHanuzupyer

KOHCTPYKTHUBHBIE OCOOEHHOCTH
Y3JI0B U JeTajlel, OLEHUBAECT
TEXHHYECKOE COCTOSIHHE
MOZIBMXKHOTO COCTaBa

LU(POBBIX TEXHOIOTHH

[IK-8: CmocobeH BBHIMONHATH PabOTHI MO MPOCKTHPOBAHUIO Y3JIOB M Aeranell BaroHos, | ITK-8.1:
MOATOTOBKE TEXHUYECKOW TOKYMEHTAIMH, B TOM YHCJIE C HCHOJIB30BAHUEM COBPEMEHHBIX

CUCTEM

Brimonaser

MIPOCKTHPOBAHNE y37I0B H
neranen
KCII0JIb30BaHUEM CAD/CAE

BaroHoB C

PGSYJ'II)TaTBI O6y‘~I€HI/I$I Mo JUCHUIITIMHE, COOTHECCHHEBIC C INIAHUPYCMbBIMU
pe3yjibTaTaMu OCBOCHUSA O6p330BaTeJIBHOI>’I mporpaMmaI

KO)I 1 HAaUMCHOBAaHUEC UHUKATOpA
JOCTHXCHUSA KOMIICTCHIIMNU

Pe3yJ'H>TaTI>I 06yquI/If{ 10 JUCHHUITIIMHC

O11eHOYHEIE
MaTepHaIbI
(cemectp 9)

cocCTaBa

[IK-1.2: Anamusupyer KOHCTPYKTHUBHBIE
0COOCHHOCTH Y3JIOB U JieTallel, OLICHHBACT
TEXHHYECKOE  COCTOSHHE  MOABHIKHOTO

OOydarontuiicss 3HAaeT: OCHOBHBIE METOABI pa3paboTKH
W/WIA  BBIOOpA TEXHOJIOTHH, CIOCOOOB BBIMTOTHECHUS
paboT, TOpPUMEHEHHS  HOPMATHBOB  JKCILTYaTAIUH,
TEXHUYECKOTO OOCIY)KUBAHHS U PEMOHTa yCTPOMHCTB H
CHUCTEM KEJIC3HOJOPOKHOTO TPAHCIOPTA; OCHOBHBIC
METOIbI aHAJIN3a KOHCTPYKTHBHBIX OCOOCHHOCTEH y3JI0B
U JgeTaneidl, OIEHKH  TEXHHYECKOTO  COCTOSHHS
MTOJIBMKHOTO COCTaBa

Bonpocer  (Nel -
Ne5)

OOydvaronmuiicss ~ yMeeT:  ONpeneNsiTb  THIBl U
KOMIUICKTHOCTb, OLICHHBATh TEXHUKO-IKOHOMHYECKHE
napameTpsl €IMHHIT MOBHKHOTO COCTaBa;
aHAJIM3MPOBATh KOHCTPYKTUBHBIE OCOOEHHOCTH Y3JIOB U
Jierainei, OLIEHMBaTh  TEXHHYECKOE COCTOSIHUE
TIOJIBXKHOTO COCTaBa

3amanus (Nel - Ne3)

OOyyatoniuiicss BIaJeeT HaBBIKAMHU: pa3paOOTKU W/WIH
BEIOOpa TEXHOIOTHH, BBHIOOpPa CIOCOOOB BBHITIOTHEHUS
paboT, TPUMEHEHHS HOPMATHBOB  OKCIUTyaTaIlUH,
TEXHHMYECKOTO OOCITY)KMBAaHHUS W PEMOHTa YCTPOWCTB W
CHCTEM JKEJIE3HOJIOPOKHOTO TPAHCIOPTa; HMPUMEHEHUS
OCHOBHBIX ~ METOJIOB  aHajM3a  KOHCTPYKTHUBHBIX
0COOCHHOCTEH Y3JI0B M JIeTalici, OICHKH TEXHHUYECKOrO
COCTOSAHHA ITOJABHXHOI'O COCTaBa

3amanus (Ne4 - Ne6)

y37I0B H neranei BaroHOB
ucnonb3zoBanueM CAD/CAE cucrem

[IK-8.1: BeimomHsSET TPOEKTHPOBAHUE

C

OOydarontuiicss 3HAaeT: OCHOBHBIE METOABI pa3pabOTKH
MPOSKTHOH W/WIM KOHCTPYKTOPCKOM, TEXHHYECKOU
JOKyMEHTallMl  Ha  yCTPOWCTBA W  CHCTEMBI
JKEJIE3HOJJOPOKHOTO  TPAHCIOpPTa, B TOM UHCIE C
UCIIOJIb30BaHUEM LIU(POBBIX TEXHOJIOTUH;

OCHOBHBIE ~ METOJBl  Pa3pabdOTKH  TEXHOJOTUYECKON
JOKyYMEHTaIlul  Ha  YCTpOMCTBA U CHCTEMBI
KEJE3HOJJOPOXKHOTO  TPAHCIIOPTa, B TOM 4HCIE C

Bonpocer (Ne6 -
Nel0)




UCIIOJIb30BaHHEM LIM(POBBIX TEXHOIOTHH
OOyuaronuiics yMeeT: BBIIONHATh TpoekTupoBanue | 3amanus (Ne7 - Ne9)
y37I0B U AeTaneil BaroHoB ¢ ncnoib3oBanueM CAD/CAE

CHCTEM; pa3pabaTbIBaTh TEXHOJIOTUYECKYIO
JOKyMEHTAIlMI0O TI0 TEXHHYECKOM OKCIUTyaTallud H
PEMOHTY BaroHoB c TIPUMEHEHHEM

ABTOMATH3MPOBAHHBIX CHCTEM
OOyuaromuiicsi  Biajgeer  MerojaMu:  paspabotku | 3amanmst  (NelO -
MPOEKTHOM W/WIIM  KOHCTPYKTOPCKOH, TexHHu4eckon | Nel2)

JOKyMEHTAalluM  Ha  yCTPOWCTBA U CHCTEMBI
JKEJIE3HOIOPOKHOTO ~ TPAHCIIOPTa, B TOM 4HCIE C
HCTIONIb30BaHUEM N(POBBIX TEXHOJIOT U,

pa3pabOTKM  TEXHOJOTMYECKOW  JOKYMEHTalluM  Ha

yCTpoOlcTBa Hu CHCTEMBI JKEJIE3HOJOPOKHOTO
TPAHCIIOPTA, B TOM YHCJIC C HCIOJIH30BAHUEM ITH(PPOBBIX
TEXHOJIOTUH

[IpomexyTounas aTTectanus (3a4eT) MIPOBOAUTCS B OHOM U3 cleayromux Gopm:
1) cobecenoBanue;
2) BeimostHeHHe 3ananuii B OMMOC yHuBepcurera.

2. Tunosbie' KOHTPOJIbLHBIE 32JaHUS WM HHbIE MATEPUAJIbI ISl OLEHKH 3HAHUI, YMEHUIA,
HABBIKOB H (MJIN) ONBITA 1eATEJIbHOCTH, XapPAKTEePHU3YyIOUIUX YPOBeHb C)OPMHUPOBAHHOCTH KOMIIETEH Ui

2.1 TunoBbie BONPOCHI (TECTOBbIE 3aIaHUS) /ISl OLIEHKH 3HAHUEBOI0 00Pa30BaTEeIbLHOI0

pe3yJbTara
[IpoBepsieMsblii 00pa30BaTEeNbHBIN Pe3yIbTaT:
Kon 1 HaMeHOBaHUE MHIUKATOpA O0pazoBaTenpHbIH pe3yIbTaT
JOCTHXEHHSI KOMITCTEHIINN
IK-1.2: Anammupyer | OOydJaromuiics 3HaeT: OCHOBHBIE METOABI pPa3padOTKH W/WIN BHIOOpAa TEXHOJOTHH,

KOHCTPYKTUBHBIE ~ OCOOCHHOCTH | CIIOCOOOB BBIMIOJIHEHUSI Pa0OT, MPUMEHEHUs] HOPMATHBOB JKCILUTyaTallH, TEXHUYECKOT'O
y3I0B U JeTalel, OLECHUBAeT | OOCIYXUBAaHUSI M PEMOHTa YCTPOMCTB M CUCTEM JKEJIE3HOJOPOXKHOTO TPAHCIOPTA;
TEXHUYECKOe COCTOSIHHE | OCHOBHBIE METOJBI aHAIN3a KOHCTPYKTHBHBIX OCOOCGHHOCTEH Y3JIOB M JeTajiel, OICHKH
TOJBMXXHOT'O COCTaBa TEXHHUYECKOTO COCTOSIHHS TOJIBH)KHOTO COCTaBa
[Iprmeps! BOIPOCOB:

1. Jlnnamuika orepupyeT TaKUMH TOHATHSIMHA KaK:

a) Macca, CHja, IMILYJIbC, SHEPTHSL;

0) Macca, MOMEHT, UMITYJIbC, SHEPTHSL;

B) Macca, MOMEHT, UMITYJIbC.

2. YUTto ommMChIBAET KIacCHUECKast IMHAMHUKA?

a) ABMKEHUsI 0OBEKTOB CO CKOPOCTSIMU OT JIOJIEH METpa B CEKYH/Y 0 KMUJIOMETPOB B CEKYHIY;

0) IBWKEHHS 00OBEKTOB CO CKOPOCTSMH OT J0JICH MUIUIMMETPOB B CEKYH/TY 710 KMJIOMETPOB B CEKYHIY;
B) JBIDKCHUS OOBEKTOB CO CKOPOCTSAMH OT JOJIeH MUJUTUMETPOB B CEKYH/Iy /10 KAIIOMETPOB B 4ac;

3. Kilaccnueckast iMHaMuKa, 0a3upyercst Ha 3aKoHax:
a) HeroroHa;

6) CoxpaHeHUs SHEPTHH,

B) Kynomna.

4. lnnamuka, KoTopas 6aszupyercs Ha 3akoHaX HploTOHa Ha3bIBaeTCA. ..
a) BuptyanbsHoii;

6) CrutomiHoi;

B) Knmaccuueckoii.

! TIpuBoasTCs THUIOBBIE BOMPOCHl M 3ananus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHBIC I MPOBEACHHUS ATTECTAMOHHOTO
MEpONPUATHS, XpaHIATCS Ha Kadenpe B JOCTATOUHOM JUIsl IPOBEJCHHUS OLEHOYHBIX HPOLENYp KOJIMYecTBe BapuaHTOB. OllEHOYHBIC
CPeICTBa MOJUIeKAT aKTyalIH3allMHd C YYETOM pa3BUTHS HAayKH, 0Opa3oBaHUS, KyJIbTyphl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U
coruanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COAEPKAHUS OLIEHOUYHBIX CPEACTB CPEAH 00YHAIOIIMXCSl YHUBEPCUTETA
HECyT 3aBeIyIomui kadeapoil n mpenogaBaresb — pa3pabOTINK OLECHOYHBIX CPEJICTB.



5. Cuna kak ¢usnyeckas BeTMIMHA XapaKTepU3yeTCs:

a) MOZyJIeM, HaIllPpaBJICHHEM U «TOYKOI» MPHUII0KEHHS CHJIBI;
0) HampaBIIEHHUEM U MOJYJIEM;

B) HaIlpaBJICHUEM U TOUYKOH IPHIIOKSHUS CHIIbI;

Kon 1 HanMeHOBaHUE MHIUKATOpA O0pazoBaTenbHbII pe3yIbTaT
JOCTHKEHHSI KOMIICTEHIINU
IK-8.1: Bemonnsier | OOyuatomuiicss ~ 3HaeT:  OCHOBHBIE ~ METOABI  pa3pabOTKM  TPOEKTHOW  W/WiK

MPOEKTUPOBAHUE y3JIOB U JeTajdel | KOHCTPYKTOPCKOM, TEXHMYECKOHM JOKyMEHTalluM Ha YCTpoilcTBa M CHCTEMBI
BarOHOB €  HCIIOJIb30BAHUEM | JKEJIE3HOAOPOXKHOTO TPAHCIOPTA, B TOM YHCIIE C UCTIOJIb30BAaHUEM LIU(PPOBBIX TEXHOIOTHIA;
CAD/CAE cucrem OCHOBHBIE METOJIBl Pa3pabOTKU TEXHOJOTMYECKOH JOKYMEHTAIlMM Ha YcTpoiicTBa u
CHCTEMBI JKEJIE3HOIOPOKHOTO TPAHCIIOPTa, B TOM HYHCJE C HCIIOIB30BAaHHEM ITU(PPOBBIX
TEXHOJIOTUI

[Iprmeps! BOIPOCOB:

6. Yder HEJIMHEHHBIX COCTaBILSIFOLIMX B BBIPAKCHUSX AehopManuidi 00O0JOUKH Yepe3 MepeMelieHHs KOOPAMHATHOM
MIOBEPXHOCTH HEOOXOAUM. ..

a) JUIA TONydYeHHs Ooyiee TOYHBIX PE3YJIbTATOB BBIYHUCIMTEIBHOTO SKCIIEPHMEHTA MPH pacyeTe KOHCTPYKIUit

Pa3sIMYHOTO HA3HAYCHUS,

0) w1 mosdydeHus: 0ojee TOYHBIX PE3yJbTATOB HATYPHOTO SKCHEPUMEHTA HPH pacdeTe KOHCTPYKIHMH Pa3iIudHOTO

Ha3HAYCHUSL,

B) BCE OTBCTHI HE BEPHBI.

7. Yto maet ncronb30BaHKUE JIMHEHHBIX MOZENIEH I pacueTa HarpsHKeHHO-1e(OPMUPOBAHHOTO COCTOSHHS 000I0UEeK
BpalleHus?

a) AaeT HeOOJIBLIYIO MOTPEITHOCTh IPH OONBIINX HAarpy3Kax;

0) maeT 3HAYUTEIBHYIO IOTPEIIHOCTE MPH OOJBIINX HArpy3Kax;

B) JIaeT 3HAYUTEIBHYIO TOTPEITHOCTD IPH HEOOBIINX HArpy3Kax.

8. MOI[CJ'II/IpOBaHI/IC FeOMeTpPI‘IeCKOfI HEMHEHHOCTH MMPOU3BOAUTCS C MOMOLIBIO. . .
a) COOTBETCTBYIOLIUX HENIMHEHHBIX MMPOCTPAHCTBCHHBIX 3JICMCHTOB,

6) COOTBETCTBYIOIIUX JIMHEHHBIX KOHCYHBIX 9JICMCHTOB,

B) COOTBETCTBYIOIIIUX HEJIMHEHHBIX KOHEYHBIX 3JIEMEHTOB.

9. @usnyeckas HEMUHEHHOCTD MOSIBJISAECTCS TIPH. ..

a) MPOIOPIHUOHATIBHOCTH MEXIY YCHIIMAMH U Ae(opMaIisiMi, TO €CTh IIPH HCIIOIB30BAHUN HEYTIPYTHX MATEPHAIIOB;

0) OTCYTCTBHH TIPOIOPIOHAIFHOCTH MEXIY YCHIHMAMH W Ie(POpPMALUAMH, TO €CTh MPH HCIIOIB30BaHUN HEYIPYTHX
MaTepHaoB;

B) OTCYTCTBHHU MPOMOPIIHOHAIBFHOCTH MEXKIY YCHIHUSAMH W OePOPMALNUSIMH, TO €CTh IPH HCIOJNB30BAaHUH YIPYTUX
MaTepuasoB.

10. TIpm ymMepeHHBIX BO3ACHCTBHAX MHOTHE MaTepHallbl KOHCTPYKIUH MOTYT pacCMaTpUBaThCA Kak. ..
a) YIIpyTHe, T.e. IIOJUUHSIIoIeca 3aK0HY ['yKa;

0) HeynpyTHe, T.e. TOTIHHSIONIHNECS 3aKoHy ['yka;

B) VIIPYTHe, T.e. HeIIOAUUHAIOIIecsa 3aKoHy ['yka.

2.2 TunoBble 3a]aHUA VI OIIEHKH HABBIKOBOI0 00Pa30BaTeILHOIO pe3yjbTaTa

[IpoBepsiemslii 00pa30BaTENbHBINA PE3yIbTAT:

Konx n HanmeHoBaHME OO0pa3oBaTebHBIN Pe3yIbTaT
WHIUKATOpa JOCTHKECHHSA
KOMITCTEHINH
IIK-1.2: Anammupyer | OOy4alomuiicss yMeeT: ONpEeAeNsATh THUMBl W KOMIUIEKTHOCTb, OLEHHUBAaTh TEXHUKO-

KOHCTPYKTHBHbBIC 0COOEHHOCTH | SKOHOMHMYECKHUE rnapaMeTpbl €AUHUIL ITOJABHUKHOT'O COCTaBa, aHAJIU3UPOBATHL KOHCTPYKTUBHBIC
y3JI0B U )IeTaHeﬁ, OLCHUBACT 0COOCHHOCTH Y3JI0B U }IeTaﬂeﬁ, OLCHUBATh TCXHHUYCCKOC COCTOAHUC IMOABUXKHOI'O COCTaBa
TEXHUYCCKOC COCTOSAHHNEC
IIOABHKHOI'O COCTaBa




3amanue 1. Omucath MaTeMaTHUYECKH IBIDKEHHUE (KOJICOAaHNUS ), IPEACTABICHHBIX HA PUCYHKE MEXaHUYECKUX CHCTEM.
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3amanme 2. Ommcath MaTeMaTHYECKH IBIDKEHUE (KOJICOaHNs ), IPEACTABICHHBIX HA PUCYHKE MEXaHHYECKIX CHCTEM.
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3aﬂaHI/Ie 3. 3anumnre ﬂH(I)(i)CpeHIII/IaHLHLIG YpaBHCHUSA MEXaHUYCCKUX CUCTEM, I/I306pa)KCHHI)IX Ha pUCYHKE.
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IK-1.2: Anammupyer | OOy4aromuiics BiajeeT HaBbIKaMH: pa3pabOTKM W/WIKM BBIOOpa TEXHOJIOTHH, BBIOOpa
KOHCTPYKTUBHBIE ~OCOOCHHOCTH | CIIOCOOOB BBINIOJHEHHS pPabOT, NPUMEHEHUs HOPMATHBOB OKCIUTyaTallUH, TEXHHYECKOTO
y3I0B U JeTaNei, OLEHUBACT | OOCIYKMBAaHUS U PEMOHTa YCTPOHCTB U CHCTEM JKEJIE3HOJOPOXKHOTO TPAHCIIOPTA;
TEXHUYECKOe COCTOSIHME | MPUMEHEHHsI OCHOBHBIX METOJIOB aHAJIN3a KOHCTPYKTHBHBIX OCOOCHHOCTEH Y3JI0B U JeTallei,
TIOJJBIKHOTO COCTaBa OLICHKH TEXHUYIECKOTO COCTOSIHUSI ITOJBIKHOTO COCTaBa




3ananue 4. [Ipoananu3upoBaTh rpaduk KoIeOATENHFHOTO pollecca COOCTBEHHBIX KOIeOaHuil CHCTEMbI Ha rpaduKe.

Omnpenenuts cieQyIolIMe MOKa3aTeldd JaHHOrO Mpolecca: HavyajlbHYH aMIUIMTYAy W HadanbHylo (asy, mepuon u
JEKPEMEHT.

3amanme 5. PaccmoTpers cxemMy KoleOaHUI OTICIBEHO B3SITOM TEIEKEK BaroHa.

Z
o ¥

OnpenennTb NOCTYNaTCJIIbHOC JIMHEHHOE nepeMEIICHNUEC HAAPECCOPHOT'O CTPOCHU BaroHa B HAIIPaBJICHUU OCHU Z .

3amanme 6. PaccmoTrpers cxemy KoneOaHuUil OTICIBHO B3STOH TENEXKEK BaroHa.

Z
o ¥

OnpenenuTs yriIoBbIe KoJeOaHNUs Ky30Ba (WX TEIEKKH) BarOHa, KOTOPBIE COBEPIIAIOTCS BOKPYT OCH Z .

Kon n HanmeHoBanue OO0pa3oBaTenbHBIN Pe3yIbTaT
WHIUKATOpa JOCTHKEHHSA
KOMITCTECHINN

IK-8.1: Bemonuser | OOyvaronuiicsi yMeeT: BBINOJHATh HPOEKTHPOBAHME Y3JI0B W JieTalell BaroHoB C
IIPOEKTUPOBAHUE y3710B n | ucnonszopanueM CAD/CAE cuctem; pa3pabaTbIBaTh TEXHOJIOTHYECKYIO JIOKYMEHTALUIO MO
Jetanei BaroHOB C | TEXHMYECKON O3KCIUTyaTallud M PEMOHTY BaroHOB C IPUMEHEHHEM aBTOMATHU3UPOBAaHHBIX
HCTIONBb30BaHUEM CAD/CAE | cucrem

CHCTEM




3amanue 7. MccienoBaTh U ONMMCATh OCHOBHBIC XapaKTEPUCTUKKA MOJICIIM KOJCCHOM Maphl BaroHa ¢ IIECThIO CTCIICHAMHU
CcBOOO/IBI.

5 X

Hcxonusle nannsle: Konecnas mapa B UM npencTaBieHa cTaHAapTHON MOAcCUCTEMO. Mojiens KOJIeCHOM mapsl ¢ MIECTbI0
CTCTEHSAMH CBOOOMBI COMCPXKUT JIBa Tella, N1Ba IIapHUpa U rpaduueckuii oOpa3 kosecHoi mapel. OmHO Teno obpasyer 0asy
KOJIECHOU Mapbl U UMEET MSATh CTerNeHel cBOOO/IbI (OTCYTCTBYET CTEIeHb CBOOOIBI — MOBOPOT BOKPYT OCH CHMMETPHUH KOJIECHOH
napsel), cM. puc.. Cranmapraoe umsa 6a3er KIT — Wset. Bropoe Teno sBisieTcs THpOCTaTOM, TO €CTh CHMMETPUYHBIM TEJIOM, Y
KOTOPOTO TOJIBKO MOMEHT MHEPILUH OTHOCUTENBHO ocH Y (ocu cummetpun KII) ommmaen ot Hynsa. CTaHmapTHOE UMS THPOCTaTa
— WSetRotat. 'mpocTar nMeer ogHy cTerneHb cBOOOBI OTHOCUTEIBHO 0a3bl KOJIECHOH Maphl — BPaIlleHHE BOKPYT OCH CHMMETPUH
KII. YpaBHeHust aBwxeHUs! 0a3bl ¢ THPOCTATOM B TOYHOCTH COBNAJAlOT C YPaBHEHMSAMH JABIKEHHUS €IMHCTBEHHOI'O TeEIa,
HMMEIOLIETO MIEeCTh CTereHel cBOOOIbI.

3ananue 8. HccnemnoBaTh U ONMCaTh OCHOBHBIC XapaKTEPUCTUKHU MOJIENIN KOJIECHOM Maphl MOJABIKHOTO COCTaBa C

C CEMBIO CTEIIEHSIMH CBOOOIBI.

Ucxonueie nannble: KosecHass mapa B «YHHBEpPCAIbHBII MEXaHHU3M» IPENCTaBI€HA CTAaHAAPTHOM IIOJCHUCTEMOM.
KoopaunaTe! KonecHOH napbl IPOHYMEPOBAHBI B CIEAYIOLIEHN MOCIEA0BATEIBHOCTH:

1 — moctymartenbHas CTENeHb CBOOOBI X;

2 — mocTynareibHas CTeTIeHb CBOOOBI Y

3 — mocTymnareNnbHas CTENCHb CBOOOTBI Z;

4 — BpalieHue BOKpyr Z;

5 — BpaleHue BOKpyr X;

6 — BpaiieHue BOKpyr Y.

7. - BpamatenbHas CTEIEHb CBOOOJBI MPABOTO KOJIeCa OTHOCHUTEIBHO JIEBOTO. MOJENb COCTOMT M3 TPEX Tel M Tpex
MIapHUPOB.

3ananue 9. IlpousBenuTe 3arpy3Ky MOZAEIU KOJIECHOM Mapbl BaroHa B MpOrpaMMy MOZEIUPOBAHUS JBUKCHHUS.
Ucxonuwie nannsie: Konecnas napa B UM npezacraBieHa cTaHIapTHOM MOACUCTEMOI.

Konecnas napa — oAHa M3 CTAHAAPTHBIX IMOACUCTEM ((YHI/IBCpCaJ'ILHHﬁ MCXaHU3M). I[J'I?I I[O6aBJ'ICHI/I$I HOBOM KOJICCHOM
napbl 0TKp017[T€ OKHO MHCHICKTOPAa MOACIUPOBAHUSA 00BeKTA. I[J'Iﬂ 9TOI0 BBI6epI/IT€ ITYHKT MCHIO AHaIII/I3/MO,[[€J'II/IpOBaHI/I€.




TIK-8.1: Bemmonuser | OOyuaromuiicsi BiiajieeT MeETOJaMH: pa3paboTKW MNPOEKTHOH W/MIM KOHCTPYKTOPCKOIA,
MIPOEKTHUPOBAHNE y3J10B U | TEXHUYECKON JTOKYMEHTALMU Ha YCTPOWCTBA U CHCTEMBI XKEJIe3HOJOPOKHOTO TPAHCIOPTa, B

Jeranen BaroHoB C | TOM YHCIIEe C HCIIOB30BaHUEM IIM(DPOBBIX TEXHOJIOTHH;
WCTIONB30BaHUEM CAD/CAE | pa3paboTkn  TEXHOJIOTMYECKOM  JOKyMEHTallMd Ha  YCTPOWCTBA W CHCTEMBI
CHCTEM JKEJIE3HOIOPOXKHOTO TPAHCIIOPTA, B TOM YHCIIE C HCTIOIb30BaHHEM [IU(POBBIX TEXHOJIOTHH

3aganue 10. IIpousBecty 3amanue u ncciaenoBaHue npoduiieii konec u penabcos. KonecHas nmapa — oHa U3 CTaHAAPTHBIX
MOZICUCTEM «YHUBEpPCAJIBbHBIN MeXaHU3M». 151 100aBIeHns] HOBOM KOJIECHOH Mapbl OTKPOITE OKHO MHCIEKTOpa MOJICITUPOBAHUS
obbekTa. J{s aToro BeIOEpUTE MYHKT MeHI0 AHanu3/MogenupoBaHue.

# Npodmnv koneca v penbcos =]

[NepereHHEIe |
naghe [ 1L 1R )

M POPHNE NEE0rD PENBC
|-||:II:I¢'I-1.I'II:- NPaEora penbc

[ Y o I

B

3amanme 11. lNpowusBecTn BeIGOp (ailloB W HCCIeAOBaHWE HEPOBHOCTEH WyTEBOW CTPYKTYpHl B MPOTPAMMHOM
KOMIUIEKCE «YHHUBepcaabHbId Mexanu3zm» (UM).

HcxoaHble 1aHHBIE: OTKPOMTE (hailiibl HEPOBHOCTEW B COOTBETCTBUH C TAOIHIIEH:

Ione Daiin
JleBwiii penbe (Z) aprgll.way
[paBerii pense (Z) aprgll.way
Jlessriii pensce (Y) kolomvn.way
ITpassrit pense (Y) kolomvn.way

OHpC,I[eJ'II/ITL MOCTYyHaTeJIbHOC JIMHEHHOE nepeMelICHUE HAAPECCOPHOI'O CTPOCHU BarOHa B HAIIPAaBJIICHUU OCHU Z .

3amanue 12. CKOppeKTHpOBaTh HACTPOHKM UHCIEHHOTO METOJa WHTETPUPOBAHUS YPAaBHEHUH IBIDKEHHS B
«YHuBepcanbHelii Mexaau3sm» (UM).




WMHCNEKTOp MOAENYMPOBaHHA o0 beKTa

AHTErpaTOp I MneHTIdE aTOpEI
K.oneco/Penec | pAts I MHpopranma
HauaneHeIe Yonosma | [eperEHHEIE OfFLEKTA

reo=mow lled

wzet, ;I
'&I? | o |K|:u:up.u.HHaTa |EK|:||:u:u:Tb |

11 1] 20

1.2 0.001 1]

1.3 1] 1]

1.4 1] 1]

15 1] 1]

16 1] 381061254062

EDDﬁu.LEHMel dx=m da=|ﬁ

MHTErpHpoEaHUE | Coobiu eHue | By

Jlo 3ammycka MoennpoBaHusl HEOOXOIMMO CKOPPEKTHPOBATh HACTPOHKH YHCIEHHOTO METO/Ia MHTEIPHUPOBAHHS YPABHEHUH
nBikeHus. [lepeliure B OKHO HHCIIEKTOPA MOJICITUPOBAHHS O0BEKTa.

Haxxmure xHomky MHTrerpupoBanue. [Ipu HyNeBbIX HadalbHBIX 3HAYEHUSX KOOPIMHAT PEANN3yeTCs CTallMOHApHBIHA
PEXKUM JIBHUKXCHUSA, ITPU KOTOPOM KOJICCHAA Iapa HEC CMCHIACTCA B MONCPCUHOM HAMNPABJICHHUMW W HE MOBOPAYMUBACTCSA BOKPYT
BepTHKaJ’[BHOﬁ ocu. KoHTaKkTHBIE CHIIBI MEXIY KOJIECOM U PCJIHLCOM IPUHUMAIOT MMOCTOSHHOC 3HAYCHUEC.

YcTaHoBUTE HadanbHOE 3HAa4YeHHWE BTOpod KoopauHatel, paBHoe 0.001. CMmecTtHuTe KOJNECHYIO Tapy OT IOJOKCHHS
paBHOBECHS Ha | MM U IpOaHANU3UPYITE €€ ABMKEHHUE.

2.3. IlepeyeHb BONPOCOB A1 MOATOTOBKH 00y4AIOUIUXCH K MPOMEKYTOYHOH aTTeCTallul

[Iepeyens BOpOCOB U1 3a4eTa:
1 Cocranenue quddepeHnnanbHbIX YpaBHEHUH COOCTBEHHBIX KOJICOAHMI MPOCTEHIIICH IBYX MAacCOBOM
CUCTEMBI. MeTOMKA UX PELICHUMN.

2 OneHka AMHaAMUYECKUX KaueCTB MOJIBUYKHOTO COCTaBa (BarOHOB).

3 OcCHOBHBIE COOTHOIIICHUS TEOPUU YNPyTrocTu. CTaTUyecKre COOTHOIICHHUS.

4 Haznauenue u tunsl racuresneit konedanuit. ConpoTUBIICHUE TaCUTEIS.

5 OcHOBHBIE YpaBHEHHSI TEOPUU YIIPYTOCTU. ['eOMeTprUUeCKre COOTHOIICHHUSI.

6 Cocrasnenue u penienue qudhepeHInaIbHOr0 ypaBHEHUS COOCTBEHHBIX KOie0aHU 0JJHO-MacCOBOM
CHUCTEMBI C TUJPABIMYECKUM TacUTENIeM KoJieOaHU .

7 OcHOBHBIE COOTHOIIEHUS TEOPUU YNIPYTrocTU. OU3NUECKHE COOTHOIICHUSI.

8 BreinykeHHBIE KOJIEOaHHS MPOCTEUIITNX JUHAMHUYECKUX CHCTEM.

9 CxeMmbl pelieHus 3a7ad TEOPUH yIpyrocTH.

10 [TpyurHBI BOSHUKHOBEHHS KOJICOaHUH TIOJIBUYKHOTO COCTaBa (BarOHOB).

11 OcHOBHbIE YpaBHEHUS M CXEMbI PEIICHUS TUIOCKOH 3a/1a4u TEOPUH YIPYTOCTH.

12 Cuubl 6e3y1apHOTO B3aMMOICHCTBHSI KOJIECa C PENIbCOM IPH JBMKEHHU IO KOPOTKHM HEPOBHOCTSIM U
CTPEJIOYHBIM TIEPEBOIAM.

13 MeTto1 KOHEUHBIX 3JIEMEHTOB. J{MCKpeTU3auusi HEMPEPHIBHOTO TEJIA.

14 M3BrincTOE NBUAKEHUE OJJMHOYHON KOJIECHOU Maphl.

15 [Mepememenus, neopMany U HAMPSHKEHUS] B KOHEYHOM DJIEMEHTE.

16 Pacuet ynapa kosieca mo pesncy.

17 OcHOBBI BapHallMOHHBIX NIPUHIUIIOB CTPOUTENBHON MeXaHUKU. Bapuanyonnslii npuHuun Jlarpanxka u

00001eHHBI TTpUHIUTT KacTHITBSHO.



18 CumMeTpruuHbIe KoJeOaHus TOIBUYKHOTO COCTaBa (BarOHOB).

19 Bapuannonnsie npuaiuns!l Kactunbsno, ['amunsToHa, upuxie.

20 CoOcTBeHHbIe KOe0aHHs Ky30Ba peJIbCOBOI0O 3KHIaXka Ha peccopax.

21 Oco0eHHOCTH CTEPHKHEBBIX CUCTEM PEIbCOBOTO SKUIIAXka.

22 BriHy)/1eHHbIE KOJe0aHHsI Ky30Ba peJIbCOBOT0O SKHIaXa Ha peccopax.

23 [IpumeHneHne MeTo/1a KOHEUHBIX 3JIEMEHTOB B pacueTax CTEP>KHEBBIX CHCTEM PEIbCOBOI0 IKUIAXA MPH
JUHAMHYECKUX HArPyKEHUSIX.

24 OreHKa TMHAMUYECKUX Ka4eCTB MOJIBMYKHOTO COCTaBa (BaroHOB).

25 Bnusinue cioco6a M3roToByIeHUS JIeTalleil Ha YpOBEHb OCTATOUHBIX HAIPSKEHUH B TOBEPXHOCTHOM
cIlo€.

26 CBs13p MEX]ly OCTaTOYHBIMU HANPSKEHUSMU B [IOBEPXHOCTHOM CJIO€ KOHIIEHTpATOpa U
COINPOTUBIIEHUEM YCTAIIOCTH U3TUOHBIM Harpy3Kam.

27 PacueTsl AMHAMUYECKUX XapaKTEPUCTHK MOJABUKHOTO COCTaBa (BaroHOB).

28 CocraBiieHre ypaBHEHUS BBIHYK/IEHHBIX KOJI€OaHUI pelbCOBOI0 SKUIaXa MPU JIBUKEHUH 110
HEPOBHOCTSIM ITyTH.

29 Cocranenue nudpepeHnnanbHbIX YpaBHEHUNH COOCTBEHHBIX KOJIeOaHUI Ky30Ba MOABUKHOTO COCTaBa
(BaroHoB)Ha peccopax.

30 Onpenenenre cOOCTBEHHBIX YaCcTOT KOJeOaHUM MOANPHITMBAHUS, TAIONUPOBAHUS U OOKOBON KauKu
PEJIBCOBOrO DKUITAXKA.

31 Pacuetsl mapameTpoB racuresneil koaedaHuu.

32 ITpoBepka oTCyTCTBUSA “BaJIKOCTH” Ky30Ba MOJBH)KHOT'O COCTaBa (BarOHOB).

33 HaxoxeHre aHaIUTHYECKOTO BBIPA’KEHUS, OMMCHIBAIOIIETO MPOLIECC BBIHYXICHHBIX KOieOaHu
HOJNPBITUBaHMS [TOJIBUKHOTO COCTaBa (BarOHOB).

34 Pacuer nuHammuecknx OOKOBBIX M paMHBIX CHJI ITPH BIMCHIBAHUU PEIHCOBOI0 IKUIIAXKA B KPUBbBIE
YYaCTKH MyTH.

35 Pacuer HanGoabIIMX OOKOBBIX U paMHBIX CHJI, BOZHUKAIOIIUX ITPU U3BUIMCTOM JIBUKEHUHU PEIHCOBOTO
JKHIIaXKa B MPSMBIX y4acTKax IIyTH U IIPU BXOJE €r0 B KPUBYIO.

36 Pacuer HanGoOIBIMIMX CUIT MHEPLIUK HEOOPECCOPEHHBIX MAcC MOJBUKHOIO COCTaBa (BaroHOB) MPHU
IIPOXOJIE KOJIECOM CThIKAa M JBUKEHHUH KOJIECA C MTOJI3YHOM Ha IOBEPXHOCTH KaTaHUS.

37 Pacuer 3amaca ycTOM4MBOCTH OT CXOJa KOJIECA PEIBCOBOIO DKUITIAXkKa C PeIbCa IIPHU IEUCTBUU
IIPOJOJIBHBIX CHJI B TIOE3/IE.

38 Onpenenenre yCTOMYUBOCTH ITyTH MOMEPEUHOMY CABUTY MPU ABMXKEHUHU IO HEMY MOABM)KHOI'O COCTaBa
(BaroHoB).

39 Ot xakux (aKkTOpPOB U KaK 3aBUCAT JACHCTBYIOILIUE HA PENIbCOBBIN AKUIAXK MPOJIOJIbHBIE YCUIIHS IIPH UX
COyJIapeHusIX B Mpoliecce MaHEBPOBOl pabOTHI.

40 Ot xakux (akTOpPOB U KaK 3aBUCAT JACHCTBYIOLINE HA PEJIbCOBBINM IKUIAXK MPOJIOJIbHbBIE YCUIIHS IPU
TPOTaHUM MO€3/1a C MECTa IPU HEBBIOPAHHBIX 3a30paxX B YAAPHO- TATOBBIX MPUOOPAX.

41 Kakue HanbomnpIine nokasareiau MiIaBHOCTH X0/a MOABMKHOIO COCTaBa (BaroHOB)IOMYCKAIOTCS Ha
HAIIIUX JKEJIE3HBIX J0pOrax.

42 Kaxue HanbonpIire nokazareian yCKOPEHUN PeTbCOBOIO IKUIAXKaB J0MYCKAIOTCS Ha HAIINX KeJIe3HbIX
Joporax.

43 VYcnoBusi BOSHUKHOBEHHUS PE30HAHCA.

44 IIpononpHBIE CHITBI, BO3HUKAIOLIUE B ITOE3/I€ U IEHCTBYIOIINE HA HECYIIME AIIEMEHTHI PEIbCOBOTO
SKUIIAXKA.

45 Y CTOWYMBOCTD JBMKEHMSI BATOHOB HA MPSAMBIX U KPUBBIX YUaCTKaX IyTEH.

46 Bubpanuu ynpyrux sJeMeHTOB BaroHOB, IITyM, BUOPO3aIIUTa U BUOPOU3OJISAIIMSL.

47 Harpy3ka Ha OCHOBHBIE HECYIIIME DJIEMEHTBI PEILCOBOIO IKUIAXKa, UX XapaKTEP, 3HAUCHMUS.
Hopmupoanue Harpy3ox.

48 OcCHOBBI pacyeTa HanpsHKEHHO-Ae(OPMUPOBAHHOTO COCTOSIHUS MJIOCKUX JIUCTOBBIX 3JIEMEHTOB
HECYIIUX KOHCTPYKIIHN PETbCOBOTO SKUIIAXkKa.

49 Bo3MoskHBIE BapuaHTHI y4eTa BIUSHUS MOJAKPEIUICHUS JIUCTOBBIX 3JIEMEHTOB To(paMu, CTEPIKHIMH,
HaKJIaJKaMH.

50 OcHOBBI pacyeTa HanpsHKEHHO-Ae(OPMUPOBAHHOTO COCTOSIHUS 000IOYHBIX 3JIEMEHTOB HECYLTHX

KOHCTPYKIHUI PEIBCOBOIO dKUMAXa, YUET BIMSHUSA NOJAKPETUICHAMN.
paspylleHts B 3aja4aX MOJCIMPOBAHUS HANIPSHYKEHHOCTH HECYILUX Y3JI0B PEIbCOBOIO DKUIIAXKa.



3. Meroau4eckue MaTepHabl, ONpee/IsIoNue NPoueypy H KpUTePHH OLeHUBAHHUSA
c¢()OpMHPOBAHHOCTH KOMIIETEHLMIi IPH NPOBeeHNH MPOMEKYTOYHOM aTTecTAlNU

KpuTepuu (l)OpMI/[pOBaHI/Iﬂ OLICHOK ITO 0TBE€TAM HA BOINIPOCHI, BLINMOJHEHUIO TECTOBBIX 3agaHui

- OIICHKa «OTJMYHO» BBICTAaBIIAECTCA OOydarolEeMyCs, €CJIM KOJHWYECTBO MPABWIBHBIX OTBETOB Ha
Bornpockl coctanisieT 100 — 90% ot ob1iero o6bEMa 3a1aHHBIX BOIPOCOB;

- OLEHKAa «XOPOIIO0» BBICTABJISETCS OOy4arolueMycs, €CIM KOJWYECTBO IpPaBWJIbHBIX OTBETOB Ha
BOMpOckl — 89 — 76% ot ob1iero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OLIEHKAa «Y/AOBJIETBOPHMTEJBHO» BBICTABIIAETCS OOydYarolleMycsi, €CIM KOJUYECTBO IPaBUIIbHBIX
OTBETOB Ha TeCTOBbIe BONPOCHl —75—-60 % oT o61iero o6bémMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «HEeY/AOBJIETBOPUTEJbHO» BBICTABISCTCS 00YyYarolIeMycsl, €ClIM KOJIHYECTBO IPaBUIIbHBIX
oTBeTOB — MeHee 60% ot o01iero 00bEMa 3aJaHHBIX BOIIPOCOB.

Kpurepun (popMupoBaHus OLIEHOK IO Pe3y/1bTATAM BbINOJTHEHHUS 3aJaHUI

«OTIMYHO/324TEeH0» — CTABUTCS 32 pabOTY, BHIIIOJHEHHYIO MOJIHOCTBIO 06€3 OINOO0K U HEJJOYETOB.

«Xopo1o/3a4TeH0» — CTaBUTCA 3a padOTy, BHIIIOJIHEHHYIO IIOJHOCTHIO, HO TIPY HAJIM4YUU B HEW He Ooee
OJTHON Herpy0oil OmMOKU 1 OTHOTO HeloueTa, He 0oJiee TpexX HEJJOUETOB.

«Y10BJIETBOPHUTEIbHO/3a4TEH0» — CTAaBUTCS 3a paboTy, €ciau 00y4arouIuiicsl MPaBUIIbHO BBIMOJIHUI HE
MeHee 2/3 Bcell paOOThI WM JTOMYCTUI He Oosee o/HOM rpyOoi OMMOKN U ABYX HEIOYETOB, HEe Oojee OJHOM
rpyooit u ogHON HerpyOoil ommOku, He Oosiee Tpex HErpyObIX OLIMOOK, OJHOM HerpyOoi OIIMOKM M JIBYX
HE0YETOB.

«HeynoBiieTBOpUTEe/ILHO/HE 3aYTEHO» — CTaBUTCS 3a pabOTy, €CIIM YHUCIO OIIMOOK W HEI0YETOB
HPEBBICUIIO HOPMY ISl OLIEHKH «YOBJIETBOPUTEIILHO» MIIU MPABUIILHO BBINOJIHEHO MeHee 2/3 Bcel paboThl.

Kpurtepun popMupoBaHusi OLIEHOK 110 324eTy
«3auTeHo0» — CTyIEHT npuoOpesr HEOOXOIMMbIE YMEHHUS W HaBBbIKM, MPOJAEMOHCTPHUPOBAN HaBBIK
NPaKTUYECKOT0 MPUMEHEHUS MOJTyUYeHHBIX 3HAaHUH, HE TOMYCTUI JJOTHYECKUX U (PAaKTUYECKUX OLIMOOK
«He 3auTeH0» — CTYJIEHT JIEMOHCTPUpPYET (PparMeHTapHble 3HAHUS U3y4aeMOIo Kypca; OTCYTCTBYIOT
HE0OXO/IMMbIE YMEHHS U HaBBIKHU, IOMYIIEHbI IpyOble OIINOKH.

Buowr owubok:

- epybvle OWUOKU. HEe3HAHUEe OCHOBHBIX NOHAMUL, NPABUI, HOPM, HE3HAHUe NPUEMO8 pPeuleHUs 3a0ai,
OwUOKU, NOKA3bI8AIOWUE HENPABUTLHOE NOHUMAHUE YCII08US NPEONIOHNCEHHO20 3A0AHUS.

- HecpyOvle OWUOKU: HEMOUYHOCMU DOPMYIUPOBOK, OnpeoeleHUll;, HePayuoOHAIbHbIl 6b100p X00a
peuienus.

- HeOdouemvl: HePAYUOHANbHblE NPUEMbl BbINOJIHEHUS 3A0AHUS, OMOeNbHble NOSPeUHOCU 8
Gdopmynuposke 6v160008, HeOPeI’CHOE BLINOTHEHUE 3A0AHUSL.



