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nieproa OC
B ToM umcie B 4 4 4 4
dopme
MPAKT.TIOATOTOBKU
Hroro ayn. 8 8 8 8
Konrakrnas pabora | 8,25 | 8,25 [ 8,25 | 8,25
Cawm. pabora 60 60 60 60
Yacel Ha KOHTPOJIb 3,75 3,75 3,75 | 3,75
Htoro 72 72 72 72




IIporpammy coctaBun(u):
K.m.H., 0oyenm xagpeopvr "BXHTK", [LImoiinos Anopeti Huxonaesuu

Pabouas mporpaMMa ITUCIUITLTHHBL
JMHAMHKA H POYHOCTH BATOHOB

paspaborana B coorserctBuu ¢ ®I'OC BO:

®DenepanbHblii TOCyIapCTBEHHBIH 00pa30BaTeNbHBIN CTaHAAPT BBICIIEr0 00pa30BaHMs - CIIELMAIMTET 110 crennansHocTu 23.05.03
IMoaBrKHOM cocTaB XKeNe3HbIX nopor (npuka3 MunoopHayku Poccun ot 27.03.2018 . Ne 215)

COCTaBJIeHa Ha OCHOBaHWH ydeOHoro miana: 23.05.03-25-6-TICXK/rs.plz.plx
CriertmansHocTs 23.05.03 TIOJIBUKHOM COCTAB YEJIE3HBIX JIOPOI” HarpasieHHOCTb (Ipoduiib) I'py30Bbie BaroHs!

PaGouas mporpammMa oobpeHa Ha 3acefaHuH Kadeapsl

Baronnoe xo3s1iicTBO # Ha3eMHbIe TPAaHCNOPTHBIC KOMILJICKCHI

3aB. kadenapoit K.T.H., goueHt, Kopkuna C.B.



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro AUCIMIUIMHEI ABIAETCS (POPMHPOBaHNE MPO(HECCHOHATHHBIX KOMIICTEHIIN BBITYCKHUKA, KOTOPBIE
IIpeAycMaTpUBAIOT IPHOOPETEeHNEe: 3HAHUH U HaBBIKOB

1.2 TIPOBEACHHUS paCY€TOB HA MPOYHOCTDh U JTUHAMUYCCKUX HCIBITAaHUH 3JIEMEHTOB KOHCTPYKIUU I'PY30BBIX BArOHOB,
O6€CHC‘{I/IBaIOH.[I/IX Tpe6y€MBIe IOKa3aTeCJIM Ka4eCTBa U 66301’[3.01—[}/}0 OKCIITyaTallulo 3a BECh IIEPUO UX CJ'Iy)KGLI

2. MECTO JUCHHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pa3gen) OIL: | OTJ1.03

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUIIJINHbBI
(MOJYJIST)

IIK-5 CnocobeH pa3pabaTbiBaTh KOHCTPYKTOPCKHIE PEIICHUS IPHU IPOSKTHPOBAHUH MOABMKHOTO COCTaBa (BaroHOB),
TEXHOJIOIMYECKOro 000py/IOBaHus ¥ IPOBEACHUH UCCIIEI0BATEIILCKUX PA0OT C HCIIONB30BAHIEM COBPEMEHHBIX MH(OPMaMOHHBIX
TEXHOJIOTUi

TIK-5.1 [osicHSIeT KOHCTPYKLMUIO TPY30BBIX BATOHOB; PACCUUTHIBAET CHJIBI, IEHCTBYIOIME HA Y3JIbl U SJIEMEHTHI BArOHOB; PEIlIacT
3aJa4yl NPeANPOEKTHBIX HCCIIEA0BaHUN

[IK-5.2 OnpenenseT HaNpsHKEHUs], BOSHUKAIOIIIE IIPH JEHCTBUN OCHOBHBIX HATPY30K, YCTAHOBIEHHBIX HOPMATUBHBIMU
JOKyMEHTaMH, C YUETOM XapaKTEPHCTHK MaTEPHAIoB, IPUMEHIEMBIX B BATOHOCTPOCHUH; IPOBOJUT aHAIU3 IPOYHOCTH U
HaJISKHOCTH y3JI0B U SIIEMEHTOB BarOHOB C HCIIOIBb30BAHIEM COBPEMEHHBIX HH(POPMAITHOHHBIX TEXHOIOTHH

B pe3sysbTare ocBOeHHMS TUCHUILIUHBI (MOLYJI51) 00y4aAIOLIMIiCS T0KEH

3.1 (3HaTh:

3.1.1 | - OCHOBHBIE METOIBI pa3pabOTKU H/WIH BEIOOpA TEXHOJIOTHH, CIIOCOOOB BBITIONHEHHS PabOT, MPUMEHEHHST HOPMATHBOB
9KCIUTyaTalllH, TEXHIIECKOTO OOCITY)KUBAHHUS U PEMOHTA YCTPOWCTB M CUCTEM XKEJIE3HOIOPOKHOTO TPAHCIIOPTA;

3.1.2 | - ocHOBHBIE MCETObI aHaJIN3a KOHCTPYKTUBHBIX 0coOeHHOCTEH Y3JI0B U ,Z[eTaJ'Ieﬁ, OIICHKH TCXHUYCCKOIo COCTOSHUA
IIOJABHIKHOI'O COCTaBa,

3.1.3 | - ocHOBHBIE METOABI Pa3pabOTKHU MTPOSKTHOM W/MITH KOHCTPYKTOPCKOM, TEXHUIECKON TOKYMEHTAIIHU Ha YCTPOHCTBA U
CHCTEMBI KeTIe3HOOPOKHOTO TPAHCIIOPTA, B TOM YHCIIE C UCTIONB30BaHNEM MU(POBBIX TEXHOIOTHI,

3.1.4 | - ocHOBHBIE METOABI Pa3paOOTKH TEXHOIOTMIECKON TOKYMEHTAIIMH Ha YCTPOHCTBA U CHCTEMBI JKENIE3HOIOPOKHOTO
TPAHCIIOPTA, B TOM YHCIIE C HCIIOIB30BaHNEM I (POBBIX TEXHOIOTHIA.

3.1.5

3.2 | YmeTh:

32.1]- ONPCACIIATH TUIIBI U KOMIIJICKTHOCTB, OLICHUBATh TCXHUKO-DKOHOMHWYCCKUC IMMapaMETPhbl €AWHHUIL ITIOABHXKHOI'O COCTaBa,

3.2.2 | - aHATM3UPOBATH KOHCTPYKTHBHEIE OCOOCHHOCTH Y3JIOB U JIETAJIeH, OIICHUBATh TEXHUIECKOE COCTOSTHIE TIOABIIKHOTO
COCTaBa,;

3.2.3 | - BEIONHATH MPOSKTUPOBAHKE Y3JIOB U IeTajiel BaroHoB ¢ ucrnonb3oBanueM CAD/CAE cucrem;

3.2.4 | - pa3pabaTbIBaTh TEXHOJOTHIECKYIO TOKYMEHTAIIHIO 110 TEXHHYIESCKOH SKCIDTyaTallii M PEMOHTY BaroHOB C IIPHMCHEHHEM
ABTOMATHU3UPOBAHHBIX CHCTEM.

3.3 | Baagern:

3.3.1 | - pa3paboTKu H/miM BEIOOpA TEXHONOTHH, BEIOOpA CIIOCOOOB BBITTOJIHEHHS PaboT, TPUMEHEHHST HOPMaTHBOB
SKCIUTyaTalllH, TEXHUIECKOTO OOCITY>)KUBAHHUS U PEMOHTA YCTPOUCTB M CHCTEM XKEIE3HOIOPOKHOTO TPAHCIIOPTA;

33.2]- MNPUMCHCHHS OCHOBHBIX METOIOB aHaJIN3a KOHCTPYKTUBHBIX 0CcO0eHHOCTEH y3JI0B U I[eTaJIeﬁ, OLICHKHN TCXHHUYCCKOI'O
COCTOAHMSA IOJABUXKHOI'O COCTaBa,

3.3.3 | - pa3paboTKu MPOSKTHOMN H/MIH KOHCTPYKTOPCKON, TEXHUIECKOHN IOKYMEHTAIIMH Ha YCTPONUCTBA U CHCTEMBI
YKENE3HOAOPOKHOTO TPAHCTIOPTA, B TOM YHCJIE C HCIOIb30BAaHHEM LIU(PPOBBIX TEXHOIOTUH;

3.3.4 | - pa3pabOTKN TEXHOJIOTHIECKOH JOKYMEHTAIIH HA YCTPOHCTBA M CHCTEMBI JKEJIC3HOLOPOXKHOTO TPAHCIIOPTA, B TOM YHCIIE
C MCHONIb30BaHUEM LU(PPOBBIX TEXHOIOTHH.

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kox HaumeHnoBanue pa3jeioB U TeM /BUJA 3aHATHS/ Cemectp | YacoB | IIpumeuyanue
3aHATHSA / Kype

Pa3nen 1. OcHoBHBIE 1eliCTBYIOIIME HATPY3KH 3JIEMEHTOB I'PY30BbIX
BaroHoB

1.1 OCHOBHBIC ISHCTBYIOIINE HATPY3KH Ha JIEMEHTHI IPY30BBIX BaroHoB /JIex/ 4 2

1.2 HUccnenoBanue cucteMsl AupepeHINaIbHBIX YPaBHCHUI MHOTOMACCOBOM 4 2
cucremsl /T1p/
Paznen 2. OcHOBHBbIE MPUHIMITBI pacyeTa MPOYHOCTH 3JIEMEHTOB
KOHCTPYKIMii IPYy30BbIX BATOHOB




2.1

OCHOBHbIC [TPUHIIUIIBI pacyeTa MPOYHOCTH JIEMEHTOB KOHCTPYKIHH TPY30BBIX
BaroHoB. HOpMBI IPOIOJIBHBIX CHJI IO IIPOYHOCTH U YCTOMYMBOCTH I'PY30BBIX
BaronoB /Jlex/

Pazgen 3. DkcnepuMeHTAIbHBIE HCCIE10BAHUS IPOYHOCTH BATOHHBIX
KOHCTPYKIMii

3.1

Pa3paboTka MaTemMaTHYeCKOl MOJIENH PEIbCOBOro dkunaxa. VccnenoBanue eé
cpovicts /TIp/

Pa3nen 4. CamocTosiTeibHas padoTa

4.1

Ioxroroeka k nekuwsim /Cp/

4.2

IToaroroBka K npakTaYeckuM 3aHaTHsM /Cp/

4.3

PacueTHbIE CXEMBI CTEP>KHEBBIX HECYILUX y3J10B IPY30BBIX BarOHOB. MeTOnbI
MaTeMaTHYECKOTr0 MOZICIMPOBAHMS CTEP’KHEBBIX pacueTHbIX cxeM /Cp/

Oco0eHHOCTH MOJETIMPOBAHMUS PAOOTHI KOPIYCHBIX AeTajled TPY30BBIX BarOHOB.

10

44

OcobeHHOCTH MOJETHPOBAHUS PabOThI KOPIYCHBIX A€Talel pelbCOBOro
sKunaxa. Pacuer HampspkeHMA py U3rnde. YiapHsle Harpy3Ki.
MopenmupoBaHKe BEIHYX/ICHHBIX KolleOaHmit

TPY30BBIX BarOHOB Ha HEPOBHOCTAX pesibcoBoro mytu /Cp/

12

4.5

MaremaTHyeckoe MOACIUPOBAHUE CTEPIKHEBBIX PACUCTHBIX CXEM IPY30BBIX
BaroHOB. /I3y4eHre MeTOI0B MaTeMaTHYECKOr0 MOJICITUPOBAHHUS CTEPIKHEBBIX
pacdeTHBIX CXEM TPY30BbIX BaroHOB.IITOCKOHANIPSKEHHBIE 3a0a4H TS
cTep>kHeBol cuctemsl /Cp/

16

4.6

Pemienue niockoHanpsK€HHOH 3a7a4y 17151 CTEPKHEBOM CHUCTEMBI, HCIIOIb3Ys
CTEPKHHU TTOCTOSTHHOTO U MEPEMEHHOTO ceueHHs. HoOpMBI IPOAOIBHBIX CHII IO
MIPOYHOCTH U ycToH4uuBOCTU. Vcclie10oBaHNE paCUETHBIX CXEM CTEPAKHEBBIX
HECYIIHX y3JI0B TPY30BBIX BATOHOB. PerlieHre MpocTpaHCTBEHHOM 3aaun s
cTepykHeBoM cuctembl. /Cp/

10

4.7

CraTuveckie UCIbITaHUsI BATOHOB Ha MPOYHOCTH. J[HHAMHYECKIE UCTIBITAHHS
penbeoBoro skumaxa /Cp/

Pasznen 5. KoHTakTHBIE Yachl HA ATTECTAUIO

5.1

3ayet /KD/

0,25

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTepHANbl AT IPOBEACHUS MPOMEKYTOUHON aTTeCTAK 00yJalOIUXCsl IPUBECHB! B MPIIIOKEHHH K

paboueii mporpaMMe JUCHUIUIAHBI.

@DopMBI ¥ BHIBI TEKYIIEro KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BUIBI 3aaHUH, KPUTCPHH MX OILICHUBAHHUS,
pacmpeneneHre 60aIoB IO BUAAM TEKyIIEro KOHTPOIS pa3padaThIBAIOTCS MPEMOAaBaTeIeM JUCIHHUILIMHBL C YI€TOM €€ CIICIU(DUKA 1

JIOBOIATCS 10 CBEJICHUSI OOYUAIOIMXCsl Ha IEPBOM yU€OHOM 3aHSATHH.

OHOC.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILLECTBISETCS MpenojaBaTeiaeM JUCLUIUIMHBL (MOLYIIsl) B paMKaX KOHTAKTHOM
pabOTHI U caMOCTOATETBHOM paboThl o0ydaronmxcs. [t pUKCHPOBaHHS PE3yNbTaTOB TEKYIIETO KOHTPOJIS MOXET HCIIOIB30BaThCS

6. YAEBHO-METOJUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJISA)

6.1. Pexomenayemas quTeparypa

6.1.1. OcHoBHasA JIMTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc On. aapec
TBO, TOJ
JI1.1 |Mycradaes IO. K., TeopeTrueckas MEXaHHWKa: KOHCIIEKT JICKIIAI Camapa: | https://e.lanbook.com/bg
Kyntopos JI. B., CamI'VII
UYepsunckuii B. I1. C, 2019

6.1.2. JlonoiHUTEIbHAS JIUTEPATYpPA




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec

TBO, TOJ

JI2.1 | Kapemmues 0. 1., TeopeTrueckas MEXaHHKa: MPAKTUKYM JJIs1 00Y4. TIO CIIel. Camapa: | https:/library.samgups.r|
Kyntopos JI. B., 23.05.01 Ha3zemHbIe TpaHCII.-TEXHOIOT. CpeAcTBa, 23.05.03 CamI'VII
Mycradaes 0. K., [MoasmxHOM cocTaB k. 1., 23.05.06 Ctp-BO XK. 1., MOCTOB U C, 2016

HosukoBa B. H., TpaHCII. TOHHEJIEeH OYH. U 3204. (GopM 00yY.
UYepsuHckuii B. I1.

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

ACIINXT

6.2.2.2

I'APAHT

6.2.2.3

baza nanHbIx HeKOMMCp‘{GCKOFO MapTHCPCTBa HpOPIBBOI[PITGJ'ICfI U TOJIb30BaTeNeH JKCJIC3HOOOPOKHOI'O IMOABHUIKHOI'O
CcocCTaBa <<O6T)€)II/IHCHI/IC BaFOHOCTpOHTCJ’ICﬁ» - www.ovsr.rf

6224

basza nannbix Poccranmapra —

6.2.2.5

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

7.1

VYaeOHBIe ayTUTOPHH IS IPOBEICHUS 3aHATHI JISKIIHOHHOTO THITA, YKOMIUIEKTOBAHHBIC CIICIIMATM3NPOBAHHOIN MeOEITBI0
1 TEXHIYECKIMH CPECTBAMH O0yIeHHS: MyIbTUMEUHHOE 000pyIOBAaHHE JUIS TIPEIOCTaBICHHs yaeOHOH nHpopMarmm
OOJBIIION ayAUTOPUHU H/UIIH 3BYKOYCHIIHMBAIOIIee 000pyIoBaHKe (CTAIIMOHAPHOE MU IIEPEHOCHOE).

7.2

VaeOHBIC ayANTOPHH IS IPOBEACHHUS 3aHATHIH CEMIHAPCKOTO TUIIA, TPYNIIOBBIX M HHAWBUIYAIbHBIX KOHCYIbTAIHH,
TEKyIIEero KOHTPOJIS U IPOMEXKYTOUHOI aTTecTaluu, yKOMIUIEKTOBaHHbIE CIIEIMaIu3UpOBaHHON MeOeNbIo 1
TEXHIHYECKIMH CPEICTBAMH 00yJIeHHS: MyJIbTUMEIUIHOE 000pYIOBaHHE H/MITH 3BYKOYCHIIMBAIOIIEe 000pYIOBaHHE
(cTanmoHapHOE WM TIEPEHOCHOE)

73

[omenteHus A1 CaMOCTOSTENBEHOM PabOThI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHUKOH C BOSMO)KHOCTBIO TTIOJKIFOUCHHUS K
ceru "MHTepHET" 1 00ECHIEUCHHEM IOCTYIIA B HIICKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEIBHYIO Cpely YHUBEPCUTETA.

7.4

INomemntenus oy XpaHeHHUs ¥ PO HIAKTHYECKOT0 00CTyXKUBAaHHUS Y4eOHOT0 000pyJOBaHUS




[Ipunoxenue
K paboyeil mporpamMme JUCIUIINHBI

OLIEHOYHBIE MATEPHUAJBI 1JI51 TIPOMEKYTOYHOM ATTECTALIUMN
MO JUCHUILJIMHE (MOAY.IIO)

I[I/IHaMI/IKa H NMPOYHOCTDb BAroHoB

(Haumero8aHUe OUCYUNTUHBL(MOOYIS)

Hamnpapnenue moaroToBKy / CienuaibHOCTh

23.05.031ToaBuxKHOM COCTaB KEJIE3HBIX JOPOT

(k00 u HaumeHosaHue)

['py30BbI€ BaroHsl



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBBIKOB U (HJIN)
OIIbITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEAeSIONe TPoLUeaypy U KPUTEPUH OLIEHUBAHUS C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTAllUd — OLNCHUBAHUC NPOMCKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB

oOy4YeHHs] 10 JUCUUIUIMHE, OOECIeYUBAIINX JOCTH)KCHHE

00pa3zoBaTeNbHON MPOTPAMMBI.

IUIAHUPYEMBIX  PE3yJIbTaTOB

OCBOCHUA

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

[Tepeuens KoMIETeHIINIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHHBI

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

KOI[ HUHAWKATOPa JOCTUKCHUA

KOMIIETCHIIMU
[IK-5: Crocoben  paspabaTbiBaTh  KOHCTpyKTOpckue — pemenust mpu | ITK-5.1: Iosicusier KOHCTPYKIIHIO
NPOEKTHPOBAaHWM  MOABIKHOTO  COCTaBa  (BaroHOB), TEXHOJIOTHYECKOTO | IPY30BBIX BAarOHOB; PAacCUMTHIBACT CHIIBL,

060pyz[013aH1/1$[ U MPOBCACHUHN UCCICAOBATCIIbCKUX pa6OT C HCIIOJIb30BAHUEM
COBPCMCHHBIX I/IH(bOpMaLII/IOHHBIX TEXHOJIOTHH

JNEHCTBYIOIHE Ha  Y3JIBI
BaroHOB; PEIIacT 3aa4d MPEIIPOCKTHBIX

n  3JICMCHTHI

HCIIOJIB30BAHUEM

HUCCIIEI0BaHUN

[IK-5.2: OnpenensieT  HaIpsDKEHUS,
BO3HHKAIOIIUEC TPU JCUCTBHH OCHOBHBIX
Harpys3oK, YCTaHOBJICHHBIX
HOPMATUBHBIMHU JOKYMEHTAMH, C yICTOM
XapaKTEPUCTHK MaTepHasos,
TIPUMEHSIEMBIX BaroHOCTPOCHHU;
TIPOBOJIUT aHaJIn3 MPOYHOCTH "

HAAC)KHOCTH Y3JIOB U 3JICMCHTOB BAI'OHOB €

COBPCMCHHBIX

nH(GOPMANMOHHBIX TEXHOJIOTUI

PesyanaTm O6y‘~ICHI/I$I 10 JUCHUIIIIMHE, COOTHCCCHHBIC C IIJIAHUPYCMbIMU
pe3yjibTaTaMu OCBOCHUA O6pa30BaTeHBHOﬁ nporpaMmbI

Kon 1 HanmeHOBaHHE HHANKATOPa Pe3ynbraThl 00y4eHUsl 10 AUCIMIUINHE Or1ieHOYHBIE
JOCTIDKEHHSI KOMIIETECHIHH MaTepHabl
(cemectp 9)
IIK-5.1: ITosicusier KOHCTpyKuuio | OOyuaromuiics 3HaeT: KOHCTPYKIIMIO TPY30BBIX BaroHoB; | Bompocsr  (Nel -
TPY30BBIX BAaroOHOB; PACCUUTHIBAET CHIIBI, | CHIIBI, JEHCTBYIONINE HA Y3JIBI U 3JIEMEHTHI BATOHOB Ne5)

JICHCTBYIOIIME HA Yy3JIbI WU DJIEMEHTHI
BaroHOB; peIlIaeT 3aJa4M MPEANPOSKTHBIX
UCCIeI0BaHUMI

OOyuatonuiics  ymeeT:  MOSICHATh  KOHCTPYKIHUIO
TPY30BBIX BaroHOB; PAaCCUHMTHIBATH CHIIBI, JIEHCTBYIOIMINE
Ha Y3716l M OJIEMEHTHl BaroHOB; peIIaTh 3a/a4u
NPEANPOEKTHBIX UCCIEA0BaHNI

Samanns (Nel - Ne3)

O6yqa}0m1/11710$1 BJIaaccT HaBbIKAMMU. IIOSACHCHUA
KOHCTPYKIMU TPY30BbBIX BaroHoOB; pacCcyuTa CHJI,
L[CﬁCTByIOIHHX Ha y3JIbl U 3JIEMCHTBI BaroHOB; PCIICHUA
3a/1a4 IpeAnpPOCKTHBIX I/ICCJ'IC,HOBaHI/Iﬁ

Sananus (Ned - No6)

IK-5.2: Onpenensier HaIPSLKEHUS,
BO3HHKAIOIINE TPH JEHCTBHHM OCHOBHBIX
Harpys3ox, YCTaHOBJICHHBIX
HOPMATHUBHBIMU JIOKYMEHTaMH, C y4eTOM
XapaKTePUCTHK MaTepHajoB,
TIPUMEHSIEMbIX B BaroHOCTPOCHHUH;
OPOBOJUT  aHAIU3 IPOYHOCTH U

HaJIeKHOCTHU Y3JIOB U DJIEMEHTOB BarOHOB C
UCIIOJIB30BaHHEM COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOT U

O6y‘lalOHIPII7ICH 3HACT: OCHOBHBIC METOAbI OIIPECACICHUA
Hal'lpﬂ)KCHI/II\/’I, BO3HUKAKOMUX TIPpH }I@ﬁCTBHH OCHOBHBIX
Harpysok, YCTaHOBJICHHBIX HOPMaTUBHBIMH
JOKYMEHTaMH, C YUYCTOM XapaKTCPHUCTUK MaTCpUaioB,
MIPUMEHACMBIX B BarOHOCTPOCHUH,; ITPOBCIACHNA aHaJIn3a
IIPOYHOCTHU U HAACIKHOCTHU Y3JIOB U BJICMECHTOB BaroHoB C

Bompocsr  (Ne6 -

Nel0)

UCIIONIb30BAHUEM  COBPEMEHHBIX  MH(OPMAIIMOHHBIX
TEXHOJIOTHH
OOyyaronuiicst yMeeT: OIpeAeNiaTh HanpspkeHwus, | 3amanust (Ne7 - Ne9)

BO3HUKAIONIUC IIpU ﬂeﬁCTBHH OCHOBHBIX Harpy3sok,
YCTAaHOBJICHHBIX ~ HOPMATUBHBIMHU  JTOKYMCHTaMH, C
YUYCTOM XapaKTECPUCTUK MATCPUAJIOB, MPUMCHSACMBIX B
BAaroHOCTpOCHUU; MPOBOAWUTL aHAJIU3 IPOYHOCTU U
HAOC)KHOCTH Y3JI0B )48 OJICMCHTOB BaroHOB C




UCIIOJIb30BAHUEM  COBPEMEHHBIX  MH(OPMAIIMOHHBIX
TEXHOJIOT Uil

OOyuaronquiicss  BiIajeeT MeTomaMu: ompeneneHus | 3amanus  (NelO -
HarpsOKeHUH, BO3HHMKAIOIIMX IIPU JAEHCTBUM OCHOBHBIX | Nel2)

Harpysox, YCTaHOBJICHHBIX HOPMAaTHUBHBIMH
JIOKYMEHTaMH, C y4eTOM XapaKTepUCTUK MaTepHajoB,
MIPUMEHIEMBIX B BarOHOCTPOCHUH;, TIPOBEICHNUS aHATN3a
MIPOYHOCTH M HA/IC)KHOCTH y3JIOB U JIEMEHTOB BaroHOB C
WCTIONB30BAaHUEM  COBPEMEHHBIX  HWH(POPMAINOHHBIX
TEXHOJIOTH

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieayromux Gopm:
1) cobecenoBanue;
2) BeimonHeHue 3aganuii B OMMOC yHuBepcurera.

2. TI/IHOBbIel KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTepHUaJIbl 1JISl OLCHKH 3HaHHﬁ, yMeHHﬁ,

HABBIKOB M (MJIH) ONBITA /1eATEJIHLHOCTH, XaPAKTEPHU3YIOIIMX YPOBEHb C()OPMHPOBAHHOCTH KOMIIeTeH M

2.1 TunoBble BONPOCHI (TeCTOBBIE 3a/]aHMs1) /IJIA OLIEHKH 3HAHMEBOT0 00Pa30BaTEJILHOI0
pe3yjabTara

[IpoBepsiemblil 00pa30BaTENIbHbIN PE3yNbTaT:

Kon n HanMeHOBaHME HHANKATOPA O0pazoBaTesbHBIA Pe3yIbTaT
JOCTHXEHHS KOMIICTEHIINT

[TK-5.1: Toscuser koHcTpykuuio | OOydaromuiics 3HaeT: KOHCTPYKIHMIO TPY30BBIX BarOHOB; CHJIbI, ACHCTBYIONINE HA Y3JIbI U
IPY30BbIX BarOHOB; PACCUUTHIBAET | AJIEMEHThI BATOHOB
CWJIBI, JCHUCTBYIOUIME HA Y3Ibl U

3JIEMEHTEI BaroHoB; pemaeT
3aa4n MPEIIPOCKTHBIX
HCCJIEJOBAaHUN

[Ipumeps! BONpOCOB:
1. /luHamMuKa onepupyeT TaKMMHU MOHATHIMH KaK:
a) Macca, CHJIa, IMITYJIbC, SHEPTHS;
6) Macca, MOMEHT, UMITYJIbC, SHEPTHS;
B) Macca, MOMEHT, UMITYJIbC.

2. Y10 onuceIBaeT Kiiaccuyeckas JUHaMUKa?

a) IBIKCHUSI 0OBEKTOB CO CKOPOCTSAMH OT JI0JIeH MeTpa B CEKYH/Iy 0 KHIIOMETPOB B CEKYH]IY;

0) ABKEHHS 0OBEKTOB CO CKOPOCTSIMHU OT J0JICH MUJUIMMETPOB B CEKYHIY 10 KHJIOMETPOB B CEKYHILY;
B) JIBIDKCHUSI 00BEKTOB CO CKOPOCTSMH OT JIOJIH MUJUTHMETPOB B CEKYH/IY /IO KHJIOMETPOB B 4ac;

3. Kiaccuveckast TuHaMHKa, 6a3UpyeTcsl Ha 3aKOHAX:
a) HeroroHa;

0) CoxpaHeHUsI SHEPTHU;

B) Kyrona.

4. lnnamuKka, KoTopas 6a3upyercs Ha 3akoHax HbroToHa Ha3bIBaeTCH. ..
a) BuptyansHoii;

6) CrutomHoi;

B) Kitaccmaeckoi.

5. Cuna kak ¢u3ndeckast BeIMYHHA XapaKTepU3yeTcst:

a) MOJyJIeM, HallPaBJICHUEM U «TOYKOM» ITPHIIOKEHHS CHIIbI;
0) HanpaBJICHUEM U MOJYJIEM;

B) HalpaBJICHUEM M TOYKOH IPHUIIOKEHHUS CHUITBI

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE [JIS NPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT AKTyaJM3ald{d C YY4eTOM DPAa3BHTHSA HayKd, oOpa3oBaHUS, KyJIbTYPbHI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



Kox n HanmeHOBaHME HHANKAaTOpa OO0pa3oBaTenbHBINA PEe3yIbTaT
JOCTIDKEHHSI KOMIETEHITHH

TIK-5.2: Onpenensier HanpspkeHus1, | OOyJaromuiics 3HAeT: OCHOBHBIE METOJBI ONIPEISIICHNS HANPSHKCHWH, BO3ZHUKAIOIINUX TIPU
BO3HUKAIOIUE TMPH  JCHCTBUU | JCHCTBHHM OCHOBHBIX HArPY30K, YCTAHOBJICHHBIX HOPMATHBHBIMH JIOKYMEHTAMH, C yIETOM

OCHOBHBIX Harpy3oK, | XapakTepUCTHK MAaTepualioB, IPHMEHIEMBIX B BarOHOCTPOCHHUM; IPOBEICHUS aHAIHM3a
YCTaHOBJICHHBIX HOPMAaTHUBHBIMH | IPOYHOCTH M HA/EKHOCTH Y3JIOB M 3JIEMEHTOB BarOHOB C HMCIOJIB30BAHUEM COBPEMEHHBIX
JIOKYMEHTaMH, c y4eToM | MH(OPMALMOHHBIX TEXHOIOTHH

XapaKTepUCTUK MaTepHaos,

MPUMEHSIEMBIX B BATOHOCTPOCHUH;
MPOBOAUT aAHAIM3 MPOYHOCTH U
HAJEKHOCTH Y3JIOB M 3JIEMEHTOB
BaroHOB c HCITI0JIb30BAaHHUEM
COBPEMEHHBIX HH()OPMAIIOHHBIX
TEXHOJOTHH

IIpumeps! BOpOCOB:

6. VYyer HeNMMHEWHBIX COCTABIAIOMIMX B BRIpAXKEHMSIX AedopMarmii 000JOYKH depe3 MepeMemIeHusT KOOPIUHATHON
MOBEPXHOCTH HEOOXOIUM. ..

a) U1 TTOJTydeHus! OoJiee TOYHBIX PE3yJIbTaTOB BRIYMCINTEIFHOTO IKCIIEPUMEHTA IIPU pacdeTe KOHCTPYKIUH Pa3InIHOTO

Ha3HAYCHUS,

0) st moiydeHus: Oojiee TOYHBIX PE3YJILTATOB HATYPHOTO SKCHEPHMEHTA IPU pacdyeTe KOHCTPYKLHUH pa3indHOIO

Ha3HAYCHUS,

B) BCE OTBETHI HE BEPHBHI.

7. UTO maeT WCIIONB30BaHUE JIMHEHHBIX MOJEICH Tl pacueTa HalpsKEHHO-IE(POPMHUPOBAHHOT'O COCTOSIHUS 000I09eK
BparieHus?

a) JaeT HeOOJBIIYIO MMOTPEITHOCTD MIPH OONBIINX HArPy3KaxX;

0) maeT 3HAYUTEIBHYIO IOTPEITHOCTH MPH OOJBITNX HArpy3Kax;

B) JIaeT 3HAYUTEIBHYIO IIOTPEITHOCTH ITPH HEOOIBIINX HArpy3Kax.

8. MogenupoBaHue reoMeTpUUECKON HETMHEHHOCTH MTPOM3BOAMUTCS C TOMOIIBIO. . .
a) COOTBETCTBYIOUINX HETMHEHHBIX IPOCTPAHCTBEHHBIX JJIEMEHTOB;

0) COOTBETCTBYIOLIUX JIMHEIHBIX KOHEYHBIX JIEMEHTOB;

B) COOTBETCTBYIOIIMX HEJIMHEHHBIX KOHEUHBIX 2JIEMEHTOB.

9. ®usuueckas HEIUHEHHOCTH MOSBIISICTCS MPH. . .

a) MPOTIOPIHUOHATBHOCTH MEXKAY YCHIIUAME U AehOpMAIHSIMH, TO €CTh IIPH UCTIOIh30BaHUH HEYIIPYTHX MaTEPHAIIOB;

0) OTCYTCTBHH TIPOIIOPIHOHAIBFHOCTH MEXKIY YCHIUSMH U JeOpMalusIMH, TO €CTh MPH HCIIOJIE30BAaHHHA HEYIPYTUX
MaTepHaloB,;

B) OTCYTCTBHHU IPOMOPIIMOHAIBFHOCTH MEXKIY YCHIMSAMH U IePOpPMalUSMHU, TO €CTh INPH HCIIOJIB30BAaHUH YIPYTHX
MaTepHasoB.

10. Ilpm ymMepeHHbIX BO3AEHCTBUSX MHOTHE MaT€pHaIIbl KOHCTPYKIIUH MOTYT pacCMaTpUBAThCS Kak. ..
a) ynpyrue, T.e. HOAYUHSIOINecs 3aKkoHy [ 'yka;

0) HeympyrHe, T.e. HOAYMHSIOIHNECs 3aKoHy [ 'yKa;

B) YHpyTHe, T.€. HENOAUUHSIoIuUecs 3akony ['yka.

2.2 TunoBble 3aJaHUA VISl OLEHKH HABBIKOBOI0 00Pa30BaTeJIbHOIO pe3yJibTaTa

[IpoBepsiemblii 00pa30BaTENbHBIN pPe3yNbTaT:

Kon 1 HaumeHnoBanue OO6pazoBaresbHBIN pe3ysbTaT
UHUKaTOpa JOCTHXKEHUS
KOMIETEHINH
[IK-5.1: ITosicasier koHCTpYKIMIO | OOy4aronuicst yMeeT: HOSCHATh KOHCTPYKIHMIO T'PY30BBIX BAaroHOB; PacCUMTHIBATH CHIIBI,
TPY30BbIX BaroHOB; | JEHMCTBYIOIIUE HA y3JIbl U 3JIEMEHTHI BATOHOB; PELIATh 33a4l NIPEANPOEKTHBIX UCCIIEN0BaHUN
paccumuThIBaET CHUIBI,

JICUCTBYIOIIME HAa  y3Ibl U
3JIEMEHTBl ~ BaroHOB;  pEIIaeT
3aa4n HPEANPOCKTHBIX
UCCIIETOBAHUI




3a)1aH1/Ie 1. OnwmcaTh MaTeMaTHYECKHU JBHXKCHUC (KOJIC6aHI/I${), OpeACTaBJICHHBIX HA PUCYHKEC MEXAHUYCCKUX CUCTCM.
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3amanme 2. Ommcath MaTeMaTHYECKH IBIKCHUE (KOJIeOaHNs), IPEACTABICHHBIX HA PUCYHKE MEXaHUUECKUX CHCTEM.
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3aganue 3. 3anmmuTe AudpdepeHINaIbHBIE YPaBHEHNS MEXaHHUECKUX CHCTEM, H300paKEeHHBIX Ha PHCYHKE.
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TIK-5.1: TlosicHsi€T KOHCTPYKLUIO

pacCcYnThIBACT CHJIBI, I/ICCJ'IGI[OBaHI/Iﬁ

NEHCTBYIOIME HAa  y3IBI U
9JIEMEHTbl ~ BaroHOB;  pellaeT

HCCJIEJOBAHUH

MPEeAIPOEKTHBIX

O6y‘lalOH.[HI7[CH BJIAJCCT HAaBBIKAMU. IIOSICHECHHS KOHCTPYKILMHU I'PY30BbIX BaroHOB; pacCyuTa
T'PY30BbIX BaroHoB,; | CHJI, HCﬁCTByIOH.[PIX Ha Yy3JIbl W 3JIEMCHTBI BArOHOB; PCHICHHUA 3a4a4 MPEANPOCKTHBIX




3ananue 4. IlpoaHanu3upoBathb rpaduK KoiedaTenbHOro npouecca coOCTBEHHBIX KOJIeOaHUH CHCTEMBI Ha Tpaduke.

L)

Omnpenenuts cleqyloye IOKa3aTeNN MaHHOTO Mpolecca: HAaYalbHYI0 aMIUINTYAy W HadanpHylo (asy, mepuon u
JEKPEMEHT.

3aI[aHI/Ie 5 PaCCMOTpCTB cxeMy KOJ'IC6EIHPII>1 OTACIIBHO BSﬂTOﬁ TCJICXKCK BaroHa.
Z

/
7 ¥

OHpeZ[eJ'II/ITL NOCTYIIaTeJIbHOC JIMHEIHOE nepeMelIcHNE HAIPECCOPHOTO CTPOCHUA BaroHa B HalIPpaBJICHUHU OCH Z .

3aZ[aHI/Ie 6 PaCCMOTpeTB cxeMy KOJ'IC6aHPII>i OTACIJIIBHO B3$ITOI>1 TCJICXKCK BaroHa.
Z

/
7 ¥

OHpe,Z[GJ'II/ITI) YTJIOBBIC KoJIeOaHus Ky30Ba (I/IJ'II/I TGJ'IC)KKI/I) BaroHa, KOTOpbIC COBEPIIAOTCS BOKPYT OCHU Z .

Kon 1 HaumeHnoBanue OO6pazoBaresbHBIN pe3ysbTaT
UHUKaTOpa JOCTHKEHUS
KOMIETEHINH
IK-5.2: Omnpenensier | OOydaromuiics yMeeT: ONpenelsiTh HaNpsHKEHUs, BOSHUKAIONIME MPH JEHCTBUM OCHOBHBIX

HalpsDKEHHUS, BOSHUKAIOIUE IIPH | HArpy30K, YCTAHOBJIEHHBIX HOPMATUBHBIMHM JOKYMEHTaMM, C YYETOM XapaKTEepUCTHK
JEWCTBUN OCHOBHBIX HAarpy3okK, | MaTepuaioB, IPUMEHIEMBIX B BATOHOCTPOSHHUH; IPOBOIUTH AHAIN3 IIPOTHOCTH M HAIE)KHOCTH
YCTaHOBIICHHBIX HOPMAaTHBHBIMH | y3JI0B M 3JEMEHTOB BaroHOB C HCIIOJb30BAaHHEM COBPEMEHHBIX HH()OPMAIMOHHBIX
JOKyMEHTaMH, c YUETOM | TEXHOJIOTHH

XapaKTEPUCTUK MaTepHaJIoB,
TIPUMEHSEMbIX B




BaroHOCTPOECHUH; MPOBOJUT
aHanmmu3 MPOYHOCTHU u
HaJIeKHOCTH Y3JIOB U JJIEMEHTOB
BarOHOB C  HCIOJb30BaHUEM
COBPEMEHHBIX
HH(POPMAIMOHHBIX TEXHOJOTHH

3aganue 7. MccnenoBaTh U OMUCATh OCHOBHBIC XapaKTEPUCTHKH MOJICTIH KOJECHOHM Mapbl BaroHa C IIECTHIO CTETEHIMU
CBOOOJIEL.

z
diS)

5 X

Hcxonusle nannsle: Konecnas mapa B UM npejncTaBieHa cTaHAapTHON MoAcHCTEMOil. MoJiens KoJIeCHOI Iaphl ¢ MIECThI0
CTENEHSMH CBOOOIBI COICPKHT JIBa TeNa, [Ba IIapHHUpA W rpadudeckuil obpa3 KomecHOH mapel. OgHO Teno obpasyer Oazy
KOJICCHOW TTapbl ¥ UMEET IIATh CTENeHel cBOOOIBI (OTCYTCTBYET CTETIEHb CBOOOIBI — HOBOPOT BOKPYT OCH CHMMETPHH KOJIECHOH
mapsl), cM. puc.. CrangaptHoe uMs 6a3p1 KII — Wset. Bropoe Teno sBisieTcst THpOCTaTOM, TO €CTh CHMMETPUYHBIM TEJIOM, Y
KOTOPOTO TOJILKO MOMEHT MHEPIIUU OTHOCUTENBHO ocH Y (ocu cummMerpun KII) otmaen ot Hynst. CtaHzapTHOE UMS THpOCTaTa —
WSetRotat. 'mpocrar uMeeT oaHy cTeeHb CBOOOABI OTHOCHTEIBHO 0a3bl KOJIECHOW Maphl — BPaIlleHHE BOKPYT OCH CHMMETPHUH
KII. YpaBHeHust nwxeHUs 0a3bl ¢ THPOCTATOM B TOYHOCTH COBIAJAIOT C YpPaBHEHHWSMH IBIKCHUS E€AWHCTBEHHOTO TEIa,
UMEIOIIETo LIECTh CTETICHEH CBOOOIBI.

3ananue 8. MccnenoBarh v OMMcaTh OCHOBHBIE XapaKTEPUCTHKK MOJIEIH KOJIECHOM Mapbl HOABHKHOTO COCTaBa C

C CEMbIO CTEMEHAMH CBOOOBI.

Hcxonusle mannbele: KomecHas mapa B «YHHMBEPCAIBHBI MEXaHM3M» IPEACTaBICHA CTAHIAPTHON ITOACHUCTEMOIL.
KoopannaTs! KoJeCHO apsl IPOHYMEPOBAHBI B CIETYIOMICH MOCIEI0BATEIbHOCTH

1 — nocrynarenbHas cTeneHb CBOOOHI X;

2 — mocTynaTenbHas CTeTleHb CBOOOAB! Y;

3 — mocTynaTenbHas cTeTeHb CBOOOAb! Z;

4 — BpatieHue BOKpyT Z;

5 — Bpamienue BOKpyT X;

6 — BpamieHne BOKpYT Y.

7. - BpamaTenbHas CTENEHb CBOOOMBI MPaBOrO KOJeca OTHOCHUTENBHO JIeBOro. Mojens COCTOMT W3 Tpex Tel U Tpex
LIAPHUPOB.

Bamanue 9. IlpousBeanTe 3arpy3Ky MOIEIH KOJIECHOW Iaphl BArOHA B IPOTPaMMy MOJCITHMPOBAHUS BHKCHUS.
Hcxonusie nanneie: Konecnas napa 8 UM mnpeacTaBiieHa CTaHAAPTHON MOACUCTEMOI.




Konecnas napa — oJHa U3 CTaHAAPTHBIX MOJACUCTEM «yHI/IBepcaHLHHﬁ MCXaHU3M». I[J'IH IIOGaBJ'IeHI/IH HOBO# KOJIECHOI napbl
OTKpoﬁTe OKHO MHCHEKTOPa MOJACINPOBAHUA 00BbEeKTA. ﬂﬂﬂ 9TOI0 BI)I6epI/IT€ ITYHKT MCHIO AHaJ'II/I?:/MOZleJ'II/IpOBaHI/IC.

TIK-5.2: Onpenensier
HalpsHKEHU, BOSHUKAIOIIUE TIPU
JICWCTBUU OCHOBHBIX HAarpys3ok,
YCTAHOBIICHHBIX HOPMATHBHBIMH

JAOKYMCHTaMU, C YUeTOM
XapaKTCpUCTHUK MarepuaJios,
MPUMCHACMBIX B
BAroHOCTPOCHUU; IpoBOAUT
aHaJm3 IMPOYHOCTHU n
HaJIC)KHOCTHU Y3JIOB U 3JIEMCHTOB
BaroHoB C HCIIOJIb30BAHUEM

COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTHH

OO0yuatomuiics BIaieeT METOAaMU: OTIPeIeIeHUS HAlPSKEHNH, BOSHUKAIONINX MTPH IeHCTBUU
OCHOBHBIX HAarpy30K, YCTAHOBJICHHbIX HOPMATHUBHBIMH JIOKYMEHTaMH, C y4eTOM
XapaKTEepPUCTHK MaTepualioB, MPUMEHSEMBIX B BaroHOCTPOEHWH; IPOBEICHUS aHaJIn3a
MPOYHOCTH W HA/Ie)KHOCTH Y3JIOB U JJIEMEHTOB BAarOHOB C MCIOJIb30BAHHEM COBPEMEHHBIX
MH()OPMALMOHHBIX TEXHOJIOTUI




3ananue 10. TIpowmsBecty 3amaHue 1 ucciienoBaHue npoduiei koec U penbcoB. KonecHas napa — ojjHa U3 cTaHIapTHHIX
MOJCUCTEM «YHUBEpPCAIBbHBIH MexaHu3M». 151 1o0aBiieHns1 HOBOM KOJIECHOI Maphl OTKPOITE OKHO MHCIIEKTOPA MOICINPOBAHUS
obbekTa. J{ist aToro BeIOEpHUTE MYHKT MeHIO AHanu3z/MozeaupoBaHue.

—
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[NepermeHHEIE

3aganue 11. [ponssecTu BeIOOp (aiioB 1 HCclle0BaHIE HEPOBHOCTEH MTyTEBOI CTPYKTYPHI B IIPOrPaMMHOM KOMILIEKCE

«YHuBepcanbHbeI Mexauu3mM» (UM).

HcxonHble TaHHBIE: OTKpOITE (hailiibl HEPOBHOCTEH B COOTBETCTBHH C TAOIUIICH:

Ione Daiin
JleBniii penbe (Z) aprgll.way
IpaBsiii pernbe (Z) aprgll.way
Jlessrii pense (Y) kolomvn.way
ITpassiii pesnc (Y) kolomvn.way

Onpe,ueJme MOCTyHnaTeJIbHOC JIMHEIHOE nepeMelICHNE HAIPECCOPHOTO CTPOCHUA Baroia B HallpaBJICHUHU OCHU Z .

3aganne 12. CkoppeKkTHpoBaTh

«YHuBepcanpHbiid Mexanmm» (UM).

HaCTpOﬁKH YUCJIICHHOI'0 METOJa HHTEIrPpUPOBAHUA ypaBHeHI/Ifl JBHOKCHUA B




WMHCNEKTOP MOAENWPOEAHHWA DD BLEKTA
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Jo 3amycka MOIeNHpOBaHHUs HEOOXOAUMO CKOPPEKTHPOBATH HACTPONKH YUCICHHOI'O METOIa HHTETPUPOBAHUS ypaBHEHHUI
nprokeHus. [lepeiinure B OKHO HHCIIEKTOPa MOJCIUPOBaHHS 0OBEKTA.

Haxxmute kHONIKY VIHTerpupoBanue. [Ipu HyneBbIX Ha4albHBIX 3HAYCHHAX KOOPIHHAT PEAU3YeTCs CTAllMOHAPHBI PEXUM
JBIKCHHS, TIPH KOTOPOM KOJIECHAs ITapa He CMEIIACTCs B IONEPEYHOM HaIIPaBJICHUH M HE IOBOPAYNBACTCSl BOKPYT BEPTHKAIEHON
ocu. KoHTaKkTHBIE CHITBI MEXKIY KOJIECOM U PEIbCOM MPUHUMAIOT IIOCTOSHHOE 3HAUCHHE.

YcTaHOBUTE HauajJbHOE 3HAYCHHE BTOpoW KkoopauHatel, paBHoe 0.001. CmecTuTe KOJIECHYIO Mapy OT ITOJIOKEHHS
paBHOBecHs Ha 1 MM U IpoaHANINM3UPYHTE ee IBUKEHUE.
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2.3. IlepeyeHb BONPOCOB /LISl OATOTOBKHU 00y4AIOIIMXCS K MPOMEKYTOYHOI aTTecTallNU

[lepeuens BOmpoCoB AJis 3a4eTa:
Cocranenue qudPepeHInaIbHbIX YpaBHEHUH COOCTBEHHBIX KOJICOaHUH MPOCTEHIIIEH IBYX MacCOBOM

cucTteMbl. METOIMKA UX PEILIECHUN.

OO WN

OneHka JMHAMMYECKHUX KAaueCTB MO/BM)KHOTO COCTaBa (BaroHOB).

OcHOBHBIE COOTHOLIEHUS TEOPUH YNIPYTOCTH. CTaTHYECKUE COOTHOLIEHMSL.

Ha3nauenwne u tumel racureneit koaedanuii. COmpoTUBIEHNE TaCUTEIIA.

OcHoOBHBIE YpaBHEHUS TEOPUH YIIPYTOCTH. ' eoMeTpUUeCKrne COOTHOLIEHHUS.

Cocranenue u penienne nuddepeHmanb-HOr0 ypaBHEHHsI COOCTBEHHBIX KOJIe0aHUH OTHO-MacCOBOM

CHUCTCMBI C TUAPABIINYCCKUM IaCUTCIIEM KOoJIcOaHUIA.

-
8
9
10
11
12

OCHOBHBIE COOTHOIIEHUS TEOPUHU yNIPYrocT. PU3NYECKUE COOTHOIIECHMS.

Brinyx/1eHHbIE KOJIeO0aHUs MPOCTEHITNX AMHAMUYECKUX CUCTEM.

CxeMsl peleHus 3a7a4 TEOPUH YIIPYTOCTH.

[Tpr4yrHbBI BO3HUKHOBEHUS KOJIEOAHUH MOABMKHOTO COCTaBa (BaroHOB).

OCHOBHBIE YPAaBHEHHMS U CXEMBI PEIICHUs IUNIOCKOM 33J1a4i TEOPUHU YIIPYTOCTH.

Cuibl 6e3y1apHOTO B3aMMOCHCTBUS KOJIECA C PEIbCOM IMIPH JBMXKEHUH 10 KOPOTKUM HEPOBHOCTSM U

CTPCIIOYHBIM IICPEBOAAM.

13
14
15
16
17

MGTO,Z[ KOHCYHBIX 3JIEMEHTOB. I[I/ICerTI/ISaLII/I}I HCIIPCPBIBHOT'O TCJIA.

N3BuincToe NBUKEHUE OJJUHOYHON KOJIECHOU Maphl.

[Tepememnienust, neGopManuy U HAIPSHKEHUSI B KOHEYHOM 3JIEMEHTE.

Pacuer ynapa xomneca o penbcy.

OCHOBBI BapHallUOHHBIX TPUHIIMIIOB CTPOUTEILHON MeXaHuKU. Bapuannonnsiii npuniun Jlarpanxa u

00001meHHbI npuHIKI KacTuibsHo.




18 CummeTpudHbIe KOeOaHusl TOJIBI)KHOTO COCTaBa (BaroHOB).

19 Bapuanuonssie npunimns! KactunbsaHo, 'aMunbrona, Jupuxie.

20 CoOcTBeHHBIE KOJIeOaHMs Ky30Ba PEIHCOBOTO SKHUIIAXkKa Ha peccopax.

21 Oco0eHHOCTH CTEPIKHEBBIX CUCTEM PEIHCOBOIO IKHUIIAKA.

22 BrinyxaeHnble KosiebaHus Ky30Ba PelIbCOBOTO SKHITaXKa Ha peccopax.

23 [TpuMeHeHre MeTOJa KOHEUHBIX AJIEMEHTOB B pacu€Tax CTEP>KHEBBIX CHCTEM PEIbCOBOI0 IKUIIAXKA ITPU
JTUHAMHYECKUX HArpyKEeHHSX.

24 OreHKa TMHAMAYECKUX KaueCTB MOABUKHOTO COCTaBa (BaroHOB).

25 Bnusinue cnoco0a M3rotoBieHus JeTalell Ha YpOBEHb OCTaTOUYHBIX HAPSHKEHUH B TOBEPXHOCTHOM
clioe.

26 CBs13b MeX/1y OCTATOYHBIMU HANIPSDKEHUSIMU B TIOBEPXHOCTHOM CJIO€ KOHIIEHTPAaTOpa U
COIIPOTHBIIEHUEM YCTAJIOCTH U3TMOHBIM Harpy3KaMm.

27 PacyeTsl TMHaMUYECKUX XapaKTEPUCTHUK MOIBUKHOIO COCTaBa (BaroHOB).

28 CocraBieHne ypaBHEHHUs BBIHYKICHHBIX KOJICOaHUI PEIbCOBOTO SKHIaXa MPH JBMKEHUH 10
HEPOBHOCTSIM ITYTH.

29 Cocrasnenne qudhepeHInaIbHbIX YPAaBHCHHI COOCTBEHHBIX KOJICOAaHUI Ky30Ba MOJIBIKHOTO COCTaBa
(BaroHoB)Ha peccopax.

30 Omnpenenenne cOOCTBEHHBIX YaCTOT KOJEOAHUN NOAIPBITMBAHUS, TAJIONUPOBAaHUS M OOKOBOM KauKH
PEIbCOBOTO IKUMAKA.

31 Pacuetsl napameTpoB racuresneil KoseOaHui.

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

33 HaxoxaeHne aHanMTHYECKOT0 BbIPa)KEHNUS, OTUCHIBAIOLIETO MPOLIECC BHIHYXACHHBIX KOJIeOaHU
MOANPBHITUBAHUS TTOJIBUKHOTO COCTaBa (BaroHOB).

34 Pacuer nunammuecknx OOKOBBIX M PAMHBIX CHJI IIPU BIMCBHIBAHUU PEIBCOBOIO IKUIIAXKA B KPUBbIE
YYaCTKHU MYTH.

35 Pacuer HanGoIBIINX OOKOBBIX M PAMHBIX CHJI, BOSHUKAIOIIHMX MPU H3BUIIMCTOM JIBKCHHUU PEIHCOBOTO
SKHUIIaXKa B MPSAMBIX y4acTKax IMyTH U MIPH BXOJE €ro B KPUBYIO.

36 Pacuer HanGonpmIMX CHII HHEPLIMHA HEOOPECCOPEHHBIX MACC MOJBUKHOTO COCTaBa (BaroHOB) MpHU
MPOXOE KOJIECOM CThIKA U ABMUKEHUU KOJIeca C MOJI3YHOM Ha MMOBEPXHOCTH KAaTaHUS.

37 Pacuer 3anaca ycToH4MBOCTH OT €X0J1a KoJieca peIbCOBOI0 IKUIIAXka ¢ peibca Npu AeHCTBUU
IIPOJOJIBHBIX CHJI B IIOE3JIE.

38 Omnpenenenye ycTOMYMBOCTH IYTH MONIEPEUHOMY CABUTY MPHU ABMKEHUU MO0 HEMY MOABMKHOTO COCTaBa
(BaroHoB).

39 Ot xakux (akTOpOB M KaK 3aBUCST JEHCTBYIOIME Ha PEIbCOBBIM SKUIAXK MPOAOIbHBIE YCUIIHS MPU X
COYyJIapEeHUsIX B MPOILIECCE MAHEBPOBOM PabOTHI.

40 Ot xakux (akTOpOB U KaK 3aBUCAT JEHCTBYIOLUE HAa PEIbCOBBIM KUK NPOAOIbHBIEC YCUIIUS MPU
TPOTaHUH MOE3/]a C MeCTa MPHU HEBBIOPAHHBIX 3a30paX B YAapHO- TATOBBIX MPUOOpaAX.

41 Kakue nanGosnpive mokasarenu MiIaBHOCTH X0/1a TOJIBHIKHOTO COCTaBa (BaroHOB)IOMYCKAIOTCS HA
HalIUX JKEJE3HbIX 10porax.

42 Kakue HanbomnpIine nokazareian yCKOPEHUN peIbCOBOr0 SKUIaXa JIOMYCKAIOTCS Ha HAIIMX JKeJIe3HbIX
Joporax.

43 VYc10BHsS BOSHUKHOBEHHUS PE30HAHCA.

44 ITpononpHBIE CHITBI, BO3HUKAIOLIUE B ITOE3/I€ U IEHCTBYIOINE HA HECYIIME AIIEMEHTHI PEIbCOBOTO
SKHUIAXKa.

45 Y CTONYMBOCTh ABUKEHUS BArOHOB HA MPSIMBIX M KPUBBIX ydacTKax MyTeH.

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

47 Harpy3ka Ha OCHOBHBIE HECYIIIHE 3JIEMEHTHI PEIbCOBOT0 AKUMAXKA, UX XapAKTep, 3HAUCHHUS.
HopmupoBanne Harpysox.

48 OCHOBBI pacyeTa HanpsKEeHHO-Ie(POPMHUPOBAHHOTO COCTOSIHUS TIOCKHX JINCTOBBIX 3JIEMEHTOB
HECYIIUX KOHCTPYKIIUNA PETbCOBOTO SKUITAXKA.

49 Bo3MmoxHbIe BapraHThI y4eTa BIUSHUS MOJKPEIICHUS TUCTOBBIX AJIEMEHTOB ropaMu, CTEPKHIMHU,
HaKJIaJKaMH.

50 OCHOBBI pacyeTa HanpsHKEHHO-Ie(POPMHUPOBAHHOTO COCTOSIHUS 000JIOYHBIX JIEMEHTOB HECYITHX

KOHCTPYKLUI PEIBCOBOIO HKUIAXKaA, YUET BIMSIHUS MOAKPEIUICHU.
paspyuieHus B 3a1a4aX MOAEIMPOBAHNUS HAIPSDKEHHOCTH HECYIIUX Y3J10B PEJIHCOBOTO IKHUIAXKa.



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

KpnTepIm (l)OpMHpOBaHI/IH OILICHOK 110 0TBE€TaAM Ha BOINIPOCHI, BLINMOJHEHHUIO TECTOBLIX 3aJaHui

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

- OLICHKA «XOPOIII0» BHICTABIICTCS 00yUYAIOMIEMYCsl, €CITH KOJTHYECTBO IPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKAa «Y/IOBJIETBOPHUTEJIBLHO» BBICTABISACTCS OOYJAIOMIEMYCs, €CJIM KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BONPOCH! —/5—60 % oT 001Iero oobEMa 3aJaHHBIX BOTIPOCOB,

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

Kpurepun ¢popMupoBanusi oueHOK M0 pe3yJbTaTaM BbINIOJTHEHUS 3aIaHU

«OTJIMYHO/324TEHO0» — CTABUTCS 3a pabOTY, BHIIOJIHEHHYIO [TOJHOCTBIO 0€3 OINOO0K U HEJJOUETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 32 padOTY, BHINOJIHEHHYIO [TOJIHOCTbIO, HO IIPH HAJIMYUM B HEll He Ooiiee
OJIHOM Herpy0oil OIMOKY U OJTHOTO HeloueTa, He 0oJiee TpeX HEJJ0UETOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTABUTCA 32 PadOTy, €ciu 00yJyaroUIUiics MPaBUIbHO BBIMOJIHWI HE
MeHee 2/3 Bceil paboThl WK JOMYCTUI HEe OoJiee oAHON Tpy0oii OmMOKU U IBYX HEIOYETOB, HE Ooyiee OHOM
rpy0oii U omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMIMOKH U JIBYX
HE/I0YETOB.

«Heyn0BJIeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMIMOOK W HEJOYETOB
IIPEBBICUIIO HOPMY JIJIsl OLCHKH «yJJOBJICTBOPUTEIBHO» WM MPABUIIBHO BBIIIOJIHEHO MeHee 2/3 Bceil paboThl.

Kpurtepuu ¢popMupoBaHNs OLIEHOK M0 3a4eTy
«3auTeH0» — CTYIEHT NpuoOpes HEOOXOAWMblE YMEHHUS W HaBBIKH, HPOJEMOHCTPUPOBAI HAaBBIK
MPAKTUYECKOr0 IPUMEHEHUS MOTyUYEeHHBIX 3HaHUH, HE TOIMYCTUI JIOTHYECKUX U (PaKTHUECKUX OLIMOOK
«He 3auTeH0» — CTYIEHT IEMOHCTPUPYET (parMEHTapHbIE 3HAHHS H3y4aeMOro Kypca; OTCYTCTBYIOT
HE00XO0/AMMBbIe YMEHUS U HaBBIKU, JIOMYIIEHbI IpyOble OLIHOKH.

Buowt owubox:

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

- HezpyOble OwUOKU: HeMOYHOCTU POPMYTUPOBOK, OnpedeleHUll; HepayUOHAIbHbIL 8b100p X00a peuleHUsl.

- HeOoUembl: HepayUOHAbHbLE NPUEMbL BLINOIHEHUS 3A0AHUSA, OMOENbHblE NOZPEULHOCTU 8 POPMYTUPOBKE
86160008, HEOPEIHCHOE GbINONHEHUE 3A0AHUSL.
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