MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®EJIEPAIIUHA

DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIEr0 00pa3oBaHus

«HAIIMOHAJIBHBIN UCCJIEJOBATEJIBCKUN MOCKOBCKHM
I'OCYJIAPCTBEHHbBIN CTPOUTEJIbHBIN YHUBEPCUTET»

PABOYASA IMPOI'PAMMA

Hudp

HanmenoBanue

JHUCHUIITHNHBI

b3.308.2.1.

Meramnndeckue KOHCTPYKIIMU U CBApPKa

KOH HaIrpaBJICHUA IMIOATOTOBKH

23.03.02

HaHpaBJ’IeHI/IC IIOATOTOBKH

HazeMHbIe TpaHCIOPTHO-TEXHOJIOTUYECKUE

KOMIIJICKCBI

HaumenoBanue OITOIT
npoduib

HOII"I)GMHO-TpaHCHOpTHI)Ie, CTPOUTCJIbHBIC,
JAOPOKHbIC MAallIMHbI 1 O60py,I[OBaHI/IC

I'on Hayana NOArOTOBKU

2013, 2014

YpoBeHb 00pa3oBaHus

AkangemMu4ecKkuii bakagaBpuaT

dopma 06yUeHHs Ounas, 09HO-3a09Has
Pazpaborunkm:
JIOJDKHOCTh y4Y€Has CTENCHb, 3BaHNUE TIOJIIIUCH OUO
JIOLICHT K.T.H. JOLIEHT bapanosa JI.T.

Pabouas nporpamma paccMoTpeHa u o100peHa Ha 3acefaHuu Kadeapsl «Mexanusauus

CTPOMTEIbLCTBA»
IOJKHOCTh MOJIUCH ydeHasl cTenenb u 3sanue, DO
W.o. 3aB. kadenpoit K.T.H.
Kansipun I1.11.
roJ OOHOBJICHUS 2015 2016 2017
Howmep npoTokona Nel
Jara 3acenanust kadeapsr MC 31.08.2015 .
PabGoyas mporpamma yTBepIKeHa M COTJIaCOBaHa:
Tompasaenenre / KOMUCCHS JomKkHOCTh OUO TOJIITHCH Hara
Meroanyeckasi KOMUCCHS npodeccop I'ycros /1.10.
HTB
HOCTII




1. Leab ocBOEHUSI TUCHHUILIMHBI

Iesbr0 0CBOEHMS JUCUMIUIMHBI «MeTalIMuecKue KOHCTPYKIMM U CBapKay SIBIISETCS
noJrydeHue mpoecCHOHATBHBIX KOMIIETCHIIMA B BUC 3HAHUN, YMEHUN W HABBIKOB MO OOIIMM
METOaM HCCIIEIOBaHMsl, pacyeTa U NPOEKTUPOBAHUS METAJIOKOHCTPYKLUH CTPOUTENIBHBIX
MallluH, IPUMEHSAEMBIX IIPU CO3JaHUU HOBOM M MOJEPHMU3ALMH CYLIECTBYIOLIEH CTPOUTEIIBHOU
TEXHUKHU, YYUTHIBas TPEeOOBaHMUS 3aKa3uMKa B COOTBETCTBUU C HOBEHWIIMMH TEXHOJIOTUSMHU B
CTPOUTEIILHON OTPACIH.

2. IlepeyeHb NJIAHUPYEMBbIX Pe3yJIbTATOB 00yUYeHHSs N0 JUCHUIJINHE (MOY.T10),
COOTHECEHHBIX € IIJIAHUPYEMBbIMH Pe3yJIbTaTAMH 0CBOCHHS 00pa30oBaTe/bHOM MPOrpaMMbI

K Kon
on
Komnerenuus OCHOBHEIE TTOKa3aTen OCBOSHUS (ITOKa3aTeNnd | [TOKa3aTels
IKOMIIETCHLIN Y|
o ®I'oC JOCTHKEHUA pe3ysIbTaTa) OCBOCHUSA
o ®I'OC
criocoOeH B [1K-1 3HaeT OCHOBHBIE MapaMeTpbl METAJUIOB, APYIHX 31
COCTaBe KOJIJIEKTHUBA MarepuaioB n CBapKH, MPUMCHICMBIX B
HCTIONHITeNeH METaJUTMYECKHUX KOHCTPYKILIUAX Ha3eMHbBIX
TPaHCIIOPTHO-TEXHOJOTHIECKUX MAIINH
Yy4acTBOBAThH B >
YMmeer moadupaTh MapKH CTaleii W TEXHOJIOTHIO Vi
BBITIOJTHEHUU o
CBAapKH U METAIIIMIECKUX KOHCTPYKINH ITOIBEMHO-
TCOPCTUICCKHUX 1 TPAHCHOPTHBIX, CTPOUTENIbHBIX, JOPOKHBIX MAILIKH ,a
SKCIIEPUMCHTAIIBHBIX TaKoke O0OOpPYHOBaHMS C YYETOM JOJITOBEYHOCTH H
HAyYHBIX UCCIIETOBAaHUN 9KOHOMHYHOCTH
IO TIOUCKY U HPOBEPKE Hmeer HaBBIKHM pacyeTa W MPOSKTUPOBAHUS H1
HOBBIX HJIEH 3JIEMEHTOB CBAPHBIX METAJUINYECKUX KOHCTPYKIHH
CTPOMTENIBHBIX MAIINH, KOMIUIEKCOB U 000PYIOBaHU
COBEpIICHCTBOBAHUS
Ha3eMHBIX TPAHCIOPTHO-
TEXHOJIOTHYECKUX
MalliH, UX
TEXHOJIOTHYECKOTO
000pyI0BaHUS U
CO3/1aHUs KOMIUIEKCOB Ha
ux 6ase (IK-1);
CITOCOOEH B COCTaBe TIK-8 3HaeT Hay4YHBIE METOJBI WCCIICIOBAHMS W CO3IaHUS 32
KOJIJIEKTUBA COBPEMEHHBIX HAa3CMHBIX TPaHCIIOPTHO-
T TEXHOJIOTHYECKUX KOMILIEKCOB, MPUMEHSS
NIepCIIEKTUBHBIE MapKH CTaJled W CBapKy Ui
Y4acTBOBAaTh B .
METATMYECKUX KOHCTPYKIHH
paspaboTke
YMeer omnpenensTh OCHOBHBIE YCHJIMs B HauOoiee V2
TEXHOJIOTHIECKOU HarpyKeHHBIX SIEMEHTaX METAILTHIECKIX
AOKYMEHTAlNK JUIS KOHCTPYKIMI MallinH 1 000pyA0BaHUS OT BCEX BUIOB
IIPOU3BOJICTBA, Harpysok c yuetom tpedosanuii CHullA
MOJIEpHU3AIIUH, Hmeer HaBBIKH B IIPOCKTUPOBAHMM  CBAapHBIX H2
SKCIUTyaTaluH 1 METANTMYECKUX KOHCTPYKIHMI CTPOUTENBHBIX MalllH
u o0opynoBaHMS HAa TPOYHOCTh, IKECTKOCTb,
TEXHUYECKOT O .
YCTOMYUBOCTB U YCTAJIOCTHYIO OJITOBEYHOCTH, B TOM
00cCITy)KMBaHHs Ha3eMHBIX
qHcie c IpUMEHCHUEM MaTeMaTHIeCKOTO
TPaHCIOPTHO- MozenupoBaHust 1 9BM
TEXHOJIOTUYECKIX MAIINH
1 UX TEXHOJIOTHYECKOTO




Ko Kon
Komnerenuus a OCHOBHBIC ITOKa3aTeIH OCBOSHUS (ITOKa3aTeu | [1OKa3aTels
o ®IOC [COMIICTCHIUH TOCTIDKCHUS PE3yNIbTaTa) OCBOEHUS
o ®I'OC Y

obopynosanus (ITK-8);

3. Yka3aHue MecTa IMCUUILUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl
— [OvucumnavHa «MeTamIn4eckue KOHCTPYKIMUA U CBAapKa» OTHOCUTCA K BapUaTUBHOM 4yactu
nNpodeccMoHanbHOro LMKAQ OCHOBHOW 06pa3oBaTesIbHOW MporpaMmMbl MO HamnpaBAEHWUIO
nogrotoskn 23.03.02. HasemHble TPaHCNOPTHO-TEXHOJIOTUYECKME KOMMEKCbl, NPOPUb
MoAbeMHO-TPAHCNOPTHbIE,  CTPOWUTE/IbHblE,  [OPOMHble  MalWHbl UM obopyAoBaHue,
obecneunBaeT 10rMYECKYH0 B3aMOCBA3b C AUCLUNANHAMM:
— CrpourenbHble KpaHbl;
— MarmuHs! 1715 3eMISIHBIX paboT;
— Cepsuc u Texuuueckas skcruryarauus CullTM;
— OCHOBBI IPOEKTUPOBAHUS CTPOUTEIBHBIX MAILUH;
— OcHoBbl npoekTupoBanus [1TM;
— OCHOBBI IPOEKTUPOBAHUSA TUPTOB U MOIHEMHUKOB.
Jl11s OCcBOEHUS JaHHOW AMCUMILIUHBI UCTIONB3YIOTCS 3HAHUS U YMEHUs, IPUOOpETECHHbBIE
OpU  U3YYECHUH TakKuxX JucuUIUiiH Kak, «WHpopmarukay, «TexHudeckas MeEXaHHKay,
«ConpoTUBIIEHHE MaTepuanoBy», «JleTaJii MallMH MW OCHOBBI KOHCTPYMPOBAHUA», U
«TexHoorus METaIOBY.
Tpebosanus Kk 6X0OOHbIM 3HAHUAM, YMEHUSAM U 6]1AOEHUAM CIMYOeHmda
Cmyodenm 0ondxcen:
3HaAMb:
— OCHOBBI pa3/ieJIOB HH()OPMATUKH;
— (paxTOpBI, BAUSIONINE HA JOJITOBEYHOCTH CBAPHBIX METAITUYECKIX KOHCTPYKIUH;
— OCHOBBI (PUBUKO-XUMHUECKUX TMPOIECCOB, MPOUCXOASIINX B METaIax;
— OCHOBHBIE TEXHOJIOTUM CBAPKHU METAJUIMYECKUX KOHCTPYKLIUH;
ymems:
— OUEHHBATh OCHOBHBIC MapaMETPhI U CBOMCTBA METAJIOB, CBAPKU M KOHCTPYKIIUH;
— ONpPEAENsTh HArPYKEHHOCTh 3JIEMEHTOB METATUTMYECKUX KOHCTPYKIIHIA;
— TPUMEHSTH COOTBETCTBYIOIIHNE PEKUMBbI U BUJIbI CBAPKH;
— IPaBWIbHO NPUMEHATh METObI HCCIIEN0BAHUS U IPOCKTUPOBAHUS DIIEMEHTOB U CBAPHBIX
y3JI0B MAIllMH ¥ 000PYI0BaHHS;
61a0emn:
— METOJMKOM pacyera U NPOEKTUPOBAHUS FJIEMEHTOB CBAPHBIX Y3JIOB,;
— MeToJaMU BBIOOpa TEXHOJOTMYECKOTO OO0OpyIoBaHHs [Uisi COOpPKM U  CBAapKH
METAJUINYECKUX KOHCTPYKIIUH;
— wMetomamu paboTel B omepanuonHoi cpeae I[IK, B cpeme cerelt m ¢ MpUKIATHBIMU
MpoTrpaMMaMu;
— - METOJaMU aJIrOPUTMU3ALMHU U IIPOrPAMMHUPOBAHUS;




4. O0beM UCHMILIMHBI (MOYJIs1) B 3a4€THBIX eUHULIAX C YKa3aHHEM KOJIH4eCTBa
aKa/JleMHYeCKHUX WJIH ACTPOHOMHMYECKHUX YACOB, BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy
o0yyaromuxcs ¢ npenoaasaresieM (110 BUIaM y4eOHBIX 3aHATHII) 1 HA CAMOCTOSITEJILHYIO
padoTy 00y4aImuxcs

OO0mmast TpYA0EMKOCTh JUCIUIUIMHBI COCTABIISCT 6 3a4eTHBIX eUHMI 216 akaj. 4acosB.
(1 3auemnasn eounuya coomeemcmeyem 36 akademMu4ecKum 4acam)
Cmpykmypa oucyuniuHul:
®dopma o0yueHus - Ounas

Buner yae6HOH paboThI, BKITFOYAs

CaMOCTOSITEIbHYIO paboTy
00Y4aIOIUXCs U TPYIOEMKOCTb

(B gacax) DopMbI
o KonTakTHas pabota ¢ TEKYIIEro
& o0yJaroummMucs o KOHTPOJIS
HaumenoBanue e § IIpaktuxo- 3 YCIIEBAEMOCTH
Ne paszena 54 g OPHEHTUPOBAHHBI g (no neoensim
n/m UCIIUAILINHBI 5 = € 3aHATUA s cemecmpa)
(Momysst) © e < - E dopma
3 o) )
T = 2 s = & | g | npomexyrouHoii
'a;) &z g = 7 § arTecTanuu
[
= E 2 = 8 | (no cemecmpam)
& g = S
O o < M <
s E o O
= =
OcHOBBI ~ pacueta W
[MuceMenHas
TIPOEKTHPOBAHHUS
KOHTPOJIEHASA
MeTaUTHIECKUX s 10 patora Nel
1 KOHCTPYKLHU I 7 ) 10 36 -
TPYKIL PacuetHo-
pereTyaToro u
rpadudeckas
CIUIONTHOCTEHYATOTO
N pabora
CEUYCHHUU

2 Matepuainsl IS

METAJUIMYECCKUX

. 7 6-7 4 4 12
KOHCTPYKLIMA M MX
XapaKTEPUCTHKH.

3 OCHOBHI
Harpy’KEHHOCTH, pacdeTa
u TIPOEKTHPOBAHHUS
MEeTaUTHIECKUX

o 7 8-9 8 8 34
KOHCTPYKIHI C yd4eToM
CBAapOYHBIX OCTATOYHBIX
HaIpsDKEHUH u
KOHIIEHTPATOPOB.

4 Pacuer u [TucbmenHnas
KOHCTpyHpoBaHue cTpen | 7 | 10-12 8 8 32 KOHTPOJIbHAs
KpPaHOB M HKCKaBaTOPOB. pabota No2

5 Pacuer u
KOHCTPYUPOBAHUEC

pynp [TucbmenHnas
METATHIECKUX
KOHCTP VKLU 7 13-18 6 6 30 KOHTpOJIbHAS
TpyKI pabota Ne3
MEXaHHYECKOTO
000pyI0BaHUs.
Uroro: 7 1-18 36 36 144 | 3auem c oyenkoti




®dopma 00yueHuss — O4HO-3a049Has

Buapr yae6HO#M paboThI, BKIIOYas

CaMOCTOSITETIbHYIO paboTy
00yJaromuXcs U TPYA0EMKOCTb

(B gacax) DopMbI
o KonTakTHas paborta ¢ TEKYIIEro
= 00yYJaIOITUMUCS o KOHTPOJIS
HaunmenoBanue e § ITpakTuko- 3 YCIIEBAEMOCTH
Ne pasnena 3 3 OpHEHTHPOBAHHEI g (no nedensim
n/m JUCLUIUIMHBI 2 = € 3aHATUA 3 cemecmpa)
(Momyst) o o - - E dopma
3 o o
o =1 2 s z & | £ | npomexyTouHOH
[c;) &z 8 £ ~ § aTTecTaluu
g
= E E = 8 | (no cemecmpam)
o
SE| £°5 2
s = o @)
= =
OcHOBBl ~ pacyera U
[MuceMenHas
NPOCKTUPOBAHHUS
KOHTPOJIbHAS
METaJUTHYESCKUX
1 KOHCTPYKLIHU#H 8 25 paGora Nel.
TPyKIL 1-7 8 8 6 PacuerHo-
peleTyaToro u
rpaduyeckas
CIUTIONIHOCTEHYATOT0
. pabota
CEUYCHHUU
2 Marepuasisl Ui
METATHYECKUX
. 8 8-9 2 4 10
KOHCTPYKLIMA M HX
XapaKTePUCTHUKH.
3 OCHOBHI
Harpy>kKeHHOCTH, pacyeTa
" NPOSKTUPOBAHHMS
METaJUTHYECKUX
o 8 10-16 6 8 6 25
KOHCTPYKLIHMH € yd4eToM
CBAapOYHBIX OCTATOYHBIX
HaIpPsSDKEHUN u
KOHIIEHTPATOPOB.
Bcero 8 cemectp 8 1-16 16 16 16 60 3auem
4 Pacuer u [TucbmenHnas
KOHCTPYHpOBaHHE CTpen | 9 1-6 20 10 30 KOHTPOJbHAS
KpPaHOB M HKCKaBaTOPOB. pabota Ne2
5 Pacuer u
KOHCTPYHPOBaHHE
TpyHp 7.18 16 [TucbmenHnas
METAJUIMYECCKUX
KOHCTDVEL 9 8 24 KOHTpOJIbHAs
TpyKI pabota Ne3
MEXaHHYECKOTO
000pyI0BaHUs.
Bcero 9 cemectp 9 1-18 36 18 54 Oxzamen
: 1-1
Hroro: | g g 1_1% 52 16 34 114 | 3auem, sksamen




5. CoaeprxaHue TUCHHUILVIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3fesam) ¢
YKa3aHHeM OTBeJeHHOI0 HA HUX KOJIUYeCTBA AKaJeMHYeCKHX YaCOB U BH/I0B y4eOHBIX

3aHATHH

5.1. Cooepotcanue 1eKYUOHHBIX 3AHAMUL
5.1.1. ®opma obyuenus - Ounasn
Kon-Bo
Ne Haumenoanue pasnena
i MCIHMILTHHB (MOJTyIs) Tema u conepKaHue 3aHATHS aKas.
4acoB

1 | OcHoBbI pacuera u OCHOBBI TPOEKTHUPOBAHMSI CTPOUTENBHBIX MaIlUH H 10

IPOEKTHPOBAHUS TPAaHCHOPTHO-TEXHOJIOTUYECKOT0 KOMILIEKCA.
METaJUINYECKUX Posb u 3HadYeHWe OUCLUIUIMHBI, €€ CBSI3b C APYTMMHU
KOHCTPYKIUH JUCIUIITHHAMU.
pELIeTYaToro u Buel noBpexaeHnN METAIUINYECKUX KOHCTPYKIUM U UX
CIUIOLIHOCTEHYATOTO MPUYHHBL
CeUYeHui [MonsiTie o pacuetHoit cxeme. Kiaccudukarms
pacUeTHBIX CXEM.
IToHATHSI 0 KHHEMATHYECKOM aHAJIN3€ CUCTEMBI.
Tena u CBSI3U MIIOCKUX U IPOCTPAHCTBEHHBIX CUCTEM.
OcCHOBBI pacyeTa 3JIEMEHTOB METAIIOKOHCTPYKIIHIA.
Oco0eHHOCTH W OCHOBHI pacuera (epm mpu neicTBHH
MOABM>XHOU HArpy3KH.
OCOoOCHHOCTH ¥ OCHOBBI pacyetra (epM MpH JeHCTBUH
BpalllaloUIeNca Harpy3KHu.
IlepemerieHrst ynpyrux CUCTEM.
PaboTa BHEIIHUX W BHYTPEHHUX CHIL.
YuusepcanbHas ¢popmyna Makcsemia-Mopa u Teopema
Bepemiaruna asst onpeneneHus nepeMereHui.
CraThyeckH  HEONpeneMMble  CHUCTEMBI M HX
OTIIMYHUTENbHBIE 0COOCHHOCTH.
MeTopl pacyeTa CTaTHYECKH HEONPEIeIMMBIX CHCTEM.

2 | Marepuains! mist Bunpl maTepuanoB aas METAIMYECKUX KOHCTPYKUUN U 4
METAJUTNYECKUX UX KJaccu(UKaIms.

KOHCTPYKLUHI U UX Mapku ¥ MHAEKCHl CTayled. PacueTHble CONpPOTUBICHUS
XapaKTePUCTUKH. CTaJiel U CBapHbBIX COCANHEHUH.
MerTopl pacuera METAJUIMIECKUX KOHCTPYKIIHUH.

3 | OcHOBBI HarpyXK€HHOCTH, Pacuer u npoextupoBanne MK cTpouTeNbHBIX MalINH C 8
pacuera u Y4€TOM CBApOYHBIX OCTATOUHBIX HANPSKEHUH.
MPOEKTHPOBAHUS OO0pa3oBaHHE OCTaTOYHBIX CBAPOYHBIX HANPSDKEHUH U
METAJITMYECKUX MX U3MEHEHUS B MPOIIECcCe SKCIUTyaTally.

KOHCTPYKIIUH C y4eTOM BiusiHue OCTaTOYHBIX CBApOYHBIX HAMNpPSLDKEHUM Ha
CBapOYHBIX OCTaTOYHBIX CTaTHUUYECKYIO MIPOYHOCTh u HUKINYECKYIO
HanpsLKEHUH 1 JIOJITOBEYHOCTb.
KOHIICHTPaTOPOB. YcranocTHas 10NTOBEYHOCTh CBAPHBIX Y3JIOB Ha CTAJIUU
0o0pa3oBaHMS  yCTAJIOCTHOH TPEIIMHBI C  Y4E€TOM
OCTAaTOYHBIX HANPSKEHUH.
YcranocTHas T0NTOBEYHOCTh CBAPHBIX Y3JIOB Ha CTaUU
Pa3BUTHUS YCTAIIOCTHOM TPEIINHBI (YKHUBYYECTB ).
I1yTy NOBBIIIEHNS KUBYYECTH.

4 | Pacuern OnTtumaneHoe MIPOEKTUPOBAHUE COCTaBHBIX 8
KOHCTPYHPOBAHHE CTPEI pemerdatbix W OaJOYHBIX KOHCTPYKIMH KpaHOB U
KpaHOB U IKCKaBaTOPOB. 9KCKaBaTOPOB.

Pacder 1 KOHCTpYUPOBaHUE CTEPKHEBBIX KOHCTPYKLIUH.
PacueTHbIe IUIMHBI ¥ ITPEICIbHBIC THOKOCTH.




CIIonIHOCTEHYAThIC CTCpKHM  KaK  3JICMCHTHI
CTEpPIKHEBBIX CUCTEM. PacdeTr u KOHCTpYHpOBaHUE.
Pacyer M KOHCTpyMpOBaHHE COCTAaBHBIX PEIICTUATHIX
KOHCTPYKITUH Pa3INUHBIX CCUCHUIM.

THUMbI U KOMIIOHOBKA CTpel KPaHOB M 3KCKaBaTOPOB,
0COOCHHOCTH U OCHOBBI pacueTa.

Pacyer u npoekTUpOBaHKE MTOITLEMHON CTPEIIBI KpaHa.
Pacyer u KOHCTpyUpOBaHUE OATOYHBIX KOHCTPYKIIHIA.
O06muii pacyer 6aJIOK HA TPOYHOCTH U YCTOMIHUBOCTb.

5 | Pacuern OcHOBBI pacyeTa OyHKEPOB Pa3IAIHON (OPMBI IS 6
KOHCTPYMpOBaHHE XpaHEHUs ChIY4YNX MaTepHaoB.
METaJUINYECKUX BbyHkepsl u cuiiockl. Pacuer u nmpoeKkTHpoBaHue.
KOHCTPYKLUH
MEXaHHYECKOTO
o0opyioBaHwUsl.
36
5.1.2.  ®opma obyuenus — Ouno-3a0unas
Kon-Bo
Ne HaunmenoBanue paznena
Tewma u conepkanue 3aHATUSA aKa.
/11 TUCTIMTIITNHBI (MOJTYIIS)
9acoB
OCHOBBI IPOEKTUPOBAHUS CTPOUTENBHBIX MAILLINH U
TPaHCTIOPTHO-TEXHOJIOTUYECKOTO KOMIUIEKCA.
Posnb 1 3HaUeHNE TUCIUIUINHEL, €€ CBS3b C APYTUMHU
JUCUUIUIMHAMH.
Bunbl noBpexaeHui METAIIMYECKUX KOHCTPYKIUI U HX
MPUYHHBL
[onsiTe o pacueTHO# cxeme. Knaccudukaris
PacUYETHBIX CXEM.
OcHOBBI pacuera u
[ToHATHA O KHHEMAaTHYECKOM aHAJIU3€ CUCTEMBI.
MPOEKTHPOBAHUS
Tena v CBSI3U MIIOCKUX U IPOCTPAHCTBEHHBIX CUCTEM.
METAJITNYECKUX N
. OCHOBBI pacyera 3IEMEHTOB METAJUIOKOHCTPYKINH.
1 | KoHCTpYKIIHii . 8
OCOOCHHOCTH M OCHOBHI pacdera (hepM Npu JIeHCTBUN
peLeTyaToro u o
MTOJIBHYKHOW Harpy3KH.
CIUIOIIHOCTEHYATOI 0 .
ceueHi Oco0eHHOCTH U OCHOBEBI pacdera (hepM Ipu JIeicTBUN
Bpallaroueiics Harpy3Kku.
[lepemerienns ynpyrux CUCTEM.
PaboTa BHEIIHMX ¥ BHYTPEHHUX CHJL.
VYuusepcanbHas popmyna Makcsemna-Mopa u Teopema
Bepemaruna qiis1 onpenenaeHns nepeMenieHni.
CraTu4ecKku HeOolpeaeIuMbIe CUCTEMBI U X
OTJIIMYHUTEIbHBIE 0OCOOCHHOCTH.
MeTopI pacyeTa CTAaTHYECKH HEONPEAEIIMMBIX CHCTEM.
Bunb! maTepuanoB i1 METANIMYECKUX KOHCTPYKIUN U
Marepuans! asns A p A pyKIl
UX KJaccu(UKaIms.
METaITTYECKUX .
2 ., Mapku 1 UHAEKCHI cTajeil. PacyeTHble CONPOTUBIEHUS 2
KOHCTPYKLHMH U UX N o
cTayiell M CBapHBIX COeTMHEHH.
XapaKTePUCTUKH. .
MeTopI pacyeTa METAIUTMYECKUX KOHCTPYKITHI.
OcHoBBI HarpyxeHHocTH, | Pacuet n npoektupoBanre MK cTpouTENbHBIX MalINH C
pacuera u Y4ETOM CBAPOYHBIX OCTAaTOYHBIX HaNPSKEHHUH.
IIPOEKTUPOBAHMS O0pa3zoBaHue OCTATOYHBIX CBAPOYHBIX HANIPSHKEHUH U
3 | METALIMYECKHX MX U3MEHEHUS B MPOIIECcCe KCIUTyaTalluu. 6

KOHCTPYKIUH C y4ETOM
CBApPOYHBIX OCTATOYHBIX
HanpspKeHUH 1
KOHLICHTPaTOPOB.

BiusHue octaToO4YHBIX CBApOYHBIX HaHp}I)KeHI/Iﬁ Ha
CTaTHYCCKYIO ITPOYHOCTh U HUKIINYCCKYIO
JOJITOBCYHOCTD.

VcranoctHas JOJITOBCUYHOCTH CBAPHBIX Y3JIOB HA CTAAUN




00pa3oBaHMs yCTATIOCTHON TPELIUHBI C Y4eTOM
OCTaTOYHBIX HAIPSKEHUH.

YcTanocTHas JOITOBEYHOCTh CBAPHBIX y3JI0B HA CTaJAUN
PasBUTHUS YCTaJIOCTHOM TPEIIMHBI ((KUBYYECTB).

ITyTH OBBILIEHUS] KUBYYECTH.

OnTrMalbHOE IPOEKTUPOBAHUE COCTABHBIX
peleTyaTbix 1 0aJOYHBIX KOHCTPYKIUH KPaHOB U
9KCKaBaTOPOB.

Pacuer u KOHCTpYHUPOBAHME CTEPKHEBBIX KOHCTPYKLIMM.
PacuerHble IMHBL U IIpeeIbHbIE THOKOCTH.
CryolHOCTEHYAThIE CTEPHKHU KaK 3JIEMEHTHI
CTEPIKHEBBIX CHCTEM. PacdeT n KOHCTpYHPOBaHUE.
PacueT 1 KOHCTpYHpPOBaHUE COCTaBHBIX PEIIETYATHIX
KOHCTPYKIUH pa3IuHbIX CEUYEHUH.

Tunsl ¥ KOMIIOHOBKA CTPE KPAaHOB M SKCKaBaTOPOB,
0COOEHHOCTH U OCHOBBI pacyera.

Pacuer u npoexTupoBaHue MOABEMHON CTPEIIBI KPaHa.
Pacuet 1 koHCTpyHpOBaHHE OATOYHBIX KOHCTPYKIIUH.
O0muii pacyer 6aOK HAa MPOYHOCTHh U YCTOMIUBOCTb.

Pacuer n
4 | KOHCTpyHpOBaHHE CTPEI
KpaHOB W DKCKaBaTOPOB.

20

Pacuer n
KOHCTPYHpPOBaHUE
METaJUTNIECKUX
KOHCTPYKUUH
MEXaHHUYECKOTO
00opyToBaHMSL.

OcHOBBI pacyeTa OYHKEPOB Pa3nUIHON (HOPMBI IS
XpaHEHUs CHITyYnX MaTepHaNIOB. 16
ByHkepbl u cuiockl. Pacder u npoeKTUpOBaHUE.

50

5.2. Jlabopamopmwiii npakmukym
52.1. ®opma obyuenus — Ounas
Jlabopamoprulii nRpakmukym y4eOHbiM NIaHOM He NPedyCMOMpeH.

5.2.2. @Dopma obyuenus — Ouno-3aounas

Koin-Bo
Tema u coneprxaHue J1a00paTOPHON pabOTHI akaj.
4acoB

No HaumenoBanue paznena
n/ma JUCTIMTIITNHBI (MOJTYIIS)

OcHOBBI pacyeTa U
POEKTHPOBAHUS
METAJITNYECKUX

1 | xoHCTpYKIMI
pELIETYaTOro U
CIUTOIITHOCTEHYATOT O
CEYEHUI

OnpeneneHne ONTUMAIBHON TOYKH TOJBECA CTPEIBI
OarmeHHOro KpaHa ¢ TPY30BOil TEIEeKKOH.

OCHOBBI HarpyK€HHOCTH,
pacdera u
IIPOEKTUPOBAHMS
METaJUIMYECKUX [IpoexTupoBaHye CBAPHBIX y3J10B PELIETYATHIX CTPEI
KOHCTPYKIUH C y4eTOM KPaHOB U OIPEJEIICHHE KPUTUYECKUX HATPY30K.
CBAPOYHBIX OCTATOYHBIX
HaIPSHDKEHUH U
KOHLICHTPATOPOB.

16

5.2. Ilepeuenv npakmuueckux 3auamuu



5.3.1L

Dopma 0OyueHus — ouHasl

Kon-Bo
Ne HaumenoBanue pasznena
Tewma u conepkanue 3aHATUSA aKa.
/11 JTUCTIMTIITMHBI (MOJTYIIS)
4acoB
1 | OcHoBbl pacuera u OCHOBBI TPOEKTUPOBAHUS CTPOUTEIBHBIX MALIMH U
MPOEKTUPOBAHUS TPaHCTIOPTHO-TEXHOJIOTHYECKOTO KOMIUIEKCA.
METaJITMYECKNUX Pacyer wu omnpeaeneHue ycWIMH B CTEPHKHEBBIX 10
KOHCTPYKIUI KOHCTPYKLMSX TP IIOMOIIM CIIOCOOOB CKBO3HBIX
pEIIETYATOro U CCUEHMH, BBIPE3aHMS Y3JIOB, IPadUUECcKOro, JHUHUM
CILIOIIHOCTEHYATOr0 BIUSHUS, OKpy)XHOCTed BiuusHMsS u OBM. Pacuer u
CEYCHHI. ONpeAcIeHNEe YCHINH B CTaTUYECKH HEONPEHEITUMBIX
CHUCTEMAX METOJOM CHIL
2 | Matepuansl qis Buael MaTepranoB A METANIMYECKUX KOHCTPYKIUN U
METaJIITMYECKUX UX KJaccu(UKaIHS.
KOHCTPYKIMHI U UX Pacuer MeTamnyeckux KOHCTPYKLHNA [0 METOLY 4
XapaKTEPUCTHKH. MIPEENbHBIX COCTOSTHUM.
3 | OcHOBBI HarpyXKEHHOCTH, Pacuer u npoektupoBanue MK cTpouTenbHBIX MAILIUH C
pacuera u Y4ETOM CBApOYHBIX OCTAaTOUHBIX HaNPSKEHUH.
MIPOCKTUPOBAHUSA Pacuer nukinm4eckoi U yCTAIOCTHOM JOJTOBEYHOCTH
METAIITMYECKAX CBapHOT0 HaXJECTOYHOI'O COEINHEHHS C CBAPOUHBIMHU 8
KOHCTPYKLHH C y4ETOM OCTAaTOYHBIMH HaNPSHKEHUSMH U KOHIIEHTPATOpaMU
CBapOYHBIX OCTaTOYHBIX HaNpsHKEHUH.
HaIPSHDKEHUN U
KOHIICHTPaTOPOB.
4 | Pacuern OnTtumansHoOe IIPOEKTUPOBAHUE COCTaBHBIX
KOHCTPYMPOBAaHUE CTPE pemeTyaTbix W OaJOYHBIX KOHCTPYKIHMH KpaHOB U
KpPaHOB U DKCKaBaTOPOB. 9KCKABAaTOPOB.
Bbi0op pacueTHbIX cXeM KOHCTpyKuui. OnpezneneHue 8
JIEHCTBYIOINX Harpy3ox u YCHIIMH.
5 | Pacuern OcHOBBI pacuera OYHKEPOB Pa3IUIHON (HOpPMBI IS
KOHCTPYHPOBAaHHE XPaHEHUS CBITyYHX MaTEpUAJIOB.
METAJITNYECKUX OCOOCHHOCTH MPOSKTUPOBAHUSI U OCHOBBI pacyera 6
KOHCTPYKIHI OyHKepa.
MEXaHHYECKOTO
000pyTOBaHUSI.
36
5.3.2.  Dopma obyuenus — Ouno-3a0yHas
Kon-Bo
Ne HaumenoBanue pasznena
Tewma u conepkaHue 3aHITHS aKkaj.
n/m JUCTIMILITHBI (MOJTYJIS)
4acoB
OCHOBBI POEKTUPOBAHNS CTPOUTEIBHBIX MALINH U
OcHOBEHI pacyera u
TPaHCIIOPTHO-TEXHOJIIOTHYECKOTO KOMIUIEKCA.
MPOEKTUPOBAHUS .
Pacyer u omnpenenenre yCHiIHiA B CTEPKHEBBIX
METAJITMYECKUX
N KOHCTPYKIUSIX TIPH ITOMOIIY CITIOCOOOB CKBO3HBIX
1 | koHCTpYKIIHit ] . 6
CEUEHHH, BBIPE3aHUs Y3JI0B, rpadUuecKoro, TMHAN
pEIIeTyaToro u o
BIIMSIHUSL, OKpY>KHOCTeH BiusiHUS 1 OBM. Pacuer u
CIUIOIIHOCTEHYAaTOr 0 .
- OIpeeIICHNE YCUINI B CTATHYECKHA HEOIPEIEIUMBIX
) CHUCTEMAX METOAOM CHJI.
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Marepuans! 11 .
METALIeCKIX Buasl MmatepuanoB st METAUTHUECKUX KOHCTPYKIUN U
. UX KJaccu(UKaIHS.

2 | KOHCTpYKUMH U UX .

XaPAKTEPUCTHKH. Pacuer METaTHYECKHX KOHCTPYKIUH MO METOAy 4
IPEeIeIbHBIX COCTOSHUM.

OCHOBBI HATPYKEHHOCTH,

pacuera u Pacuet u npoektupoBanne MK cTpouTensHBIX MalIuH ¢

MPOCKTHPOBAHUS YYETOM CBAPOYHBIX OCTATOYHBIX HAMPSKEHHH.

3 | METALIMYECKHX PacueT nMKIM4ECKON U yCTaTlO0CTHON JONTOBEYHOCTH
KOHCTPYKLHM C y4eTOM CBapHOTO HaXJIECTOYHOI'O COEAMHEHHS C CBAPOYHBIMU
CBapOYHBIX OCTATOUYHBIX OCTaTOYHBIMU HAIIPSDKEHUSMH U KOHLIEHTPaTOpaMu 6
HanpspKeHUH u HanpspKeHUH.

KOHIIEHTPaTOPOB.
OnTrMalnbHOE TPOSKTUPOBAHNE COCTABHBIX
Pacuer n peleTyaTbix 1 0aJOYHBIX KOHCTPYKIUH KpaHOB U

4 | KOHCTpyHpOBaHHE CTPEN 9KCKaBaTOPOB.

KpPaHOB U SKCKaBaTOPOB. Br16op pacueTHBIX cxeM KOHCTpYyKIui. Omnpenenenre 10
JEUCTBYIOIINX HAIPY30K U YCUIIHH.

Pacuer u

KOHCTPYHPOBaHHUE OcHOBBI pacuera OYHKEPOB pa3IUIHON HOpMBI AT

5 METAJINIMYCCKUX XpaHCHHS CBIITYYUX MaTCPUAJIOB.

KOHCTPYKIMH Oco0EeHHOCTH MTPOSKTUPOBAHMSI U OCHOBHI pacyera 8
MEXaHHYECKOTO OyHKepa.
0o0opynoBaHMsL.
34
5.4. Kypcosaa paboma/kypcoeou npoekm u 2pynnogvlie KOHCYTbMAYUu NO KypCOBLIM
pabomam u Kypcoeulm npoekmam y4eOHblM NIAHOM He NPedyCMOmMpeHsl
5.5. Camocmosmenvuas paboma
5.5.1. Dopma obyuenus - ounas
Kosn-Bo
No HaumenoBanue paznena
i SMCIMILTIHb (MOJTyI1s) Conepxanue padboTb aKas.
4acoB
1 | OcHoBBI pacuera u | Ilonarue 0 TE€OMETPUYECKU HEU3MEHSEMBIX, 36
IIPOCKTUPOBAHUA TCOMCTPUICCKU U3MCEHACMbIX u MI'HOBCHHO
METaJUTNIECKUX HU3MEHIEMBIX CHCTEMAaX.
KOHCTPYKUHUN O6pa3oBaHUE TEOMETPUIECKIUX HEM3MEHIEMBIX TTIOCKHUX
pemeTYaToro " | 1 IPOCTPAHCTBCHHBIX CUCTEM.
CIUTOLITHOCTEHYaTOrO [loHsATHE O CTAaTHMYECKH ONPENCIUMBIX M CTaTHYECKH
CEUCHHH. HEOIpeaeTMMbIX cucTeMax. CoenunsieMbie u

COEIMHSIOIINE DJIEMEHThl, UX pacyeT U OIpelesIeHUe
YHCIIa JINITHUX CBSI3EH.

Metoael  ompeneneHds  yCWIMH  OT  MOCTOSHHBIX
Harpy30K B CTPEKHEBBIX PEIIeTYaThIX CHCTEMAX.
[Ipu3HaKky HYJEBBIX CTEpXKHEH QepMm.

VY3no0Bas nepeaya Harpy3KHu.

Pacmipenenenne BecoBoil Harpy3Kku Mo y3mnam (epmel.

Omnpenenenne ycuimid B CTEpXKHIX (QepMBl  OT
MOCTOSIHHBIX Harpy30K I10 JMHUSM BIHUSHUS.
Omnpenenenne ycuimid B CTEPXKHIX (QepMBl  OT

pacnpeieleHHOW Harpy3KH 0 JIWHUSIM BIIUSHUS.
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OnpeneneHne yCWIHMA B CTEPXKHAX  (PepMBl  OT
Bpalllatoencs Harpy3Ku M0 OKPY>KHOCTSM BIUSHHUSL.
OmpeneneHre MaKCHUMAIbHBIX — PACTATHUBAIOIIUX U
CKMMAIOLIMX YCWIMH OT HNOJABMXKHOM M Bpallarolieics
Harpys3ox.

Ob6miee  MOHATHE O  TICPEMEIICHHUSX.
HWHJIEKCAlUH NEPEMELICHUN.

Onpenenenus nepemMenieHuit st pepm, Oanok u pam.

Cucremsl

2 | Marepuans! ajis YraepoaucTsie u JIETUPOBaHHbIE cranu B 12
METaITHIECKUX METAIIOKOHCTPYKIMAX. MapKu W MHAEKCHI CTaH
KOHCTPYKIII ¥ UX OCHOBHBIE TIOHSTHUS O pacyeTe METANTIOKOHCTPYKLUI 110
XapaKTePUCTHKH. METOJy TpPEIETbHBIX COCTOSHHM M IO JIOIyCKaeMbIM

HaIPSDKCHUSIM.

3 | OcHoBBl HarpyxeHHOCTH, | [IoHSATHE O HayalbHBIX M BTOPHYHBIX CBAapPOYHBIX 34
pacuera U | OCTaTOYHBIX HAMPSDKEHUSIX.

MPOEKTUPOBAHMS VYcnoBust  penakcaniMM  HadyalbHBIX — CBAapOYHBIX
METAUTHIECKIX HaIpsDKeHUH.

KOHCTpYKUuit ¢ yderom | OmpeneneHue npezesna BBIHOCIUBOCTH CBAPHBIX y3II0B.
CBAPOYHBIX  OCTATOYHBIX | BrimsHME pa3snmuuHBIX YHPOUHSIOIINX TEXHOIOTHIECKHX
HaIpsHKCHUH U | 00pabOTOK Ha IMpeIeN BHIHOCIMBOCTH CBAPHBIX
KOHIICHTPATOPOB. 00pas3IoB.

4 | Pacuer u | Onpenenenue OCHOBHBIX TIPOU3BOIHBIX 32
KOHCTPYHUPOBAaHHE  CTpEN | TEOMETPUUECKUX  ITapaMeTpOB CTpelbl  KpaHa.

KpPaHOB U DKCKaBaTOPOB. KommnanoBka ¢epm. Bpibop reoMerpuyeckol CXeMHI,
pasmepoB u umcna manened. KoHcTpykuust u pacuer
CBapHBIX y310B. [log0bop ceueHus MOsICOB M PEIIETKH.
IIpoBepka ycTOMUMBOCTH.

5 | Pacuer u | Ha3znauenue u kiaccudukaiis OyHKEpOB. 30
KOHCTPYUPOBaHHE [Tpumepbl KOHCTPYKIMI. MaTepHasl 1Sl H3rOTOBICHUS
METAIUTHIECKUX OyHKepoB, TOAOOp | pacuer.

KOHCTPYKLUH
MEXaHUYECKOTO
000pyTOBaHMsL.
144
5.5.2. ®@opma obyuenus — ouno-3a0unas
Koxn-Bo
No HaumenoBanue paznena
i MCIIMTLITHHB! (M) Coneprxanue padoThI aKa.
4acoB

1 | OcHoBsI pacuera u | Ilonarue 0 TEOMETPUYECKH HEU3MEHSEMBIX, 25
MPOEKTHUPOBAHUS reOMETPHUYECKH M3MEHSIEMBIX " MT'HOBEHHO
METAIUTHYECKUX HU3MEHIEMBIX CHCTEMAaX.

KOHCTPYKITUH O06pa3zoBaHKe reOMETPHUECKUX HEU3MEHIEMBIX TIOCKUX
peleTyaToro W | M IPOCTPAHCTBEHHBIX CUCTEM.

CIUIOLITHOCTEHYATOrO [loHsATHE O CTAaTHMYECKH ONPENCIUMBIX M CTaTHYECKH
CEUCHHH. HEOIpeaeTMMbIX cUcTeMax. CoenunsieMbie u

COEIMHSIOIINE DJIEMEHTBl, UX pacyeT U OIpelesIeHHe
YHCIIa JINITHUX CBS3EH.

Metoael  ompeneneHds  yCWIMH  OT  MOCTOSHHBIX
Harpy30K B CTPEKHEBBIX PEIIeTYaThIX CUCTEMAX.
[Ipu3Haky HyJEBBIX cCTEpXKHEH QepMm.

VY3no0Bas nepeaya Harpy3KHu.

Pacnpenenenue BecoBoit Harpy3ku 1o y3iaam (epMbl.
Ompenenenne ycwiaumid B CTEPXKHAX  (QEpMBI  OT
MTOCTOSIHHBIX HAarpy30K I10 JINHUSIM BIIUSHUS.
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Omnpenenenne ycuiumid B CTEPXKHIX (QepMBl  OT
pacipeeIeHHON Harpy3KH 110 JINHUSAM BIIASHUS.
Omnpenenenne ycuiumid B CTEpXKHIX (QepMBl  OT
BpallaroLeiicss Harpy3Ky O OKPYKHOCTSIM BIUSHUS.
OmnpeneneHue MakCHUMAaNbHBIX — PACTSATUBAIOIIUX U
CKUMAIOIIUX YCWIMI OT MOABMXKHOW M Bpallarolieiics
Harpy3ox.
Obmee monsatme o mepememnieHUsX.  CHCTEMBI
HWHJIEKCAlIUY TIEpEMEIICHUH.
Omnpenenenus nepeMemieHui s Gpepm, 6ok U pam.
Matepuans! s Yrnepoauctele u JIETHPOBAaHHBIE CTalu B 10
METAIINYECKAX METAJNIOKOHCTPYKIUAX. MapKkH M HHIEKCHI CTallN
KOHCTPYKIUI U UX OCHOBHBIE MOHATHS O PacyeTe METAUNIOKOHCTPYKLUH 110
XapaKTEePUCTUKH. METOJly MpEJEeNbHbIX COCTOSHHUNH M MO JOIyCKaeMbBIM
HapsUKEHUSIM.
OcHOBBI HarpykeHHOCTH, | [IoHATHE O HadalnbHBIX W BTOPHYHBIX CBApPOYHBIX 25
pacuera U | OCTaTOYHBIX HAIPSKEHUAX.
MIPOEKTHPOBAHUS VYcnoBus — penmakcallid  HayalbHBIX  CBAPOYHBIX
METAIITNIECKAX HaIpPsHKEHUN.
KOHCTpYKIM ¢ yderoM | OmnpeneneHue Npeaena BEBIHOCINBOCTH CBAPHBIX Y3II0B.
CBAapOYHBIX  OCTaTOYHBIX | BiusHMe pa3inyuHBIX YIPOUHSIOMUX TEXHOIOTHYECKUX
HampsKeHUH U | 06pabOTOK Ha Tpe/IeN BEBIHOCIHBOCTH CBAPHBIX
KOHIIEHTPaTOPOB. 00pasIos.
Pacuer u | Onpenenenue OCHOBHBIX MTPOM3BOIHBIX 30
KOHCTPYMpPOBaHHE  CTpEeJd | TEOMETPUUYECKUX rapaMeTpoB CTpeIbI KpaHa.
KpPaHOB U DKCKaBaTOPOB. KommnanoBka ¢epm. Bpibop reoMerpuyeckoll CXeMHI,
pasmepoB u uucia na”ened. KoHcTpykuus u pacuer
CBapHBIX y3110B. [lom0op cedyeHus: mosicoB M pPEIICTKH.
IIpoBepka ycTOHYMBOCTH.
Pacuer n | Ha3znauenue u kiaccudukaiysi OyHKepOB. 24
KOHCTPYUPOBaHUE IIpumeps! kKOHCTpYKLMI. MaTepransl sl U3rOTOBICHUS
METAIITNYECKHX OyHKepoB, TOA00p U pacuer.
KOHCTPYKUUH
MEXaHUYECKOTO
000pyTOBaHMSI.
114

6. IlepeyeHb yueOHO-MeTOANYECKOI0 O0ecneYeH s 1JIsl CAMOCTOSITEIbHOM padoThI
00y4aoIMXCcH M0 JUCUMILIMHE (MOIYJII0)

Kypc Brirovaer jexiuu, 1a00paTOpHBIA MPAKTUKYM U MPAKTUUYECKHE 3aHATHS, a TaKXKe

CaMOCTOSITENILHYIO paboOTy CTY/CHTA.

Jns ocBOEHUsI TaHHOW MHUCIUIUIMHBI CTYIEHT IOJKEH BBIIOJHUTH CaMOCTOSITEIBHYIO
paboTy, KOTOpasi BKIIIOYAET:.
1. ITocentenre BBOOHEIX JEKIIMHA C COCTaBJICHUEM KOHCIIEKTA JICKIIUH.
2. CaMOCTOSATENbHOE U3yYCHHE TEOPETUIECKOTO MaTepralia U COCTABICHHE KPATKOTO KOHCIIEKTa
JIEKITNH.
3. [ToaroToBKy K JIabopaTOPHBIM paboTaM M0 MHAWBHIYabHBIM BapUAHTAM.
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4. CaMOCTOSITETbHYIO TOJTOTOBKY K TMIPOBEACHUIO MPAKTUYECKUX 3aHATHA U pEILICHUE
WHIIBHTyJIbHBIX 3aaHUMH.
5..BrimonHenne, opopmIIeHHE U 3alIUTY JIA0OPATOPHOTO MPAKTUKyMa U MPAKTUYECKUX 3aHATUH
0 KOKIO0H TeMe AUCIUIUIHHBL

B camocrosiTenbHOlM paboTe MCHOIB3YIOTCS YueOHbIEe MaTepHalibl, yKa3aHHbIE B pa3jene §.

7. ®OH/ OLIEHOYHBIX CPEJCTB /Il IPOBEeHNs IPOMEKYTOYHOM aTTeCTAIIUN
00y4aoIMXCH M0 JUCUMILINHE (MOTYJII0)

7.1.

00pazo8amenvbHol NPOSPAMMbI
Ha npumepe ounotl hopmei 06yuenus

Kon g
KOMIIETEHIIUH Dransl POPMUPOBAHHS KOMITETCHITHIA
1o ®TOC (pasgernsl TEOPETHYECKOTO 00yUeHMS)*
HK']. + + + +
I1K-8 " N

7.2.

amanax ux qbopmupoeayuﬂ, onucarue wmKal OueHUBaHusl

Hepeueﬂb KOMI’lemeHL;MI:Z C yKdsaHuem smanoe ux qbopmupoeaﬂuﬂ 6 npoyecce 0C60€eHUA

Onucanue noxazameneu u Kpumepuee OYEeHUBAHUA Komnemem;m? HA pas3iuvHsvlx

7.2.1.  Onucanue noxazameneil u popm oyeHUBaHUs KOMNEMeHYULL
dopMa OLleHUBaHUS =
S
Ilokazate T = I =l
o o CKyIIUH KOHTPOJIb POMEIKYTOUHAA a 5
= arrecTanus 9 S
= OCBOECHUS g E
= (K 2 = 2
= ol g — g~ 8§ o D8 = =
e oKas3are T o T o T 8l o ¥ -g* T B
) c Z 4 2 c =g B = 58 6 E =
=} BI:| 8 g = 3 « 5 7 9 y = o g 8 I
z 25 25 2 g 2 EY Z 5 &8 © g
go OCBOCHMUSL E st E Y] E S Q o 8 lap) s E( ”= o =
o 5 s 5 S 5 S 3 < =
= ) 2, a, & 2w 8 = 3}
S ~Z ~ & £ 2 9 =
LS M = 5)
1 2 3 4 6 7 8 9
IK-1 31 + + + + + + +
V1 + + +
H1 + + +
IIK-8 32 + + +
V2 + + +
H2 + + +
UTOI'O + + + + + + +
7.2.2.  Onucanue wkanvl u Kpumepues OYeHUBAHUs OJisl NPOBEOCHUS. NPOMENCYMOUHOLL
ammecmayuu obyuarouuxcs no oucyuniuxe (Mo0y110) 8 gopme
Ixzamena/llugpepenyuposannozo 3auema
Orienka
Kog [ToporoBeiii ypoBeHb|  YTiIyOJeHHBIN [IponBuHYTHINH ypOBEHD
noKa3are’ist «2» OCBOCHHUSI YPOBEHb OCBOCHUS OCBOCHHUSI
OLCHUBAHKUA | (HEYLOBICTB.) «3» «4» «5»
(ynoBneTBop.) (xoporto) (oTnruHO)
31 OOGyuaromuics He|OOygatomuiicss uMeet|TeopeTudeckoe OO0yyaronuiicss TIyOOKO H
3HaeT 3HAYUTEIBHOH [3HAHHS TOJIBKO |COJIEpKAHHE Kypca|podHO YCBOUII




14

YacTH TPOTPaMMHOTO|OCHOBHOTO MaTepHaia,|OCBOGHO  IOJHOCTHIO, [IPOTPAMMHBIA ~ MaTepHal,
MaTepHuaia, JOMyCKaeT|HO He YCBOWI €ro|Heo0XOInMBbIe HCYEPIIBIBAIOIIIE,
CyIIeCTBEHHBIE JeTajei, JOIYyCKaeT|IpaKTHIECKUEe MOCTIEIOBATEIBHO, YETKO U
OIIHOKH HETOYHOCTH, KOMIIETECHITNN B|JIOTHYECKH CTPOWHO €ro
HETOCTaTOYHO OCHOBHOM W3JIaraeT, yMeeT TECHO
MPaBUJIBHBIC chOpMHUpPOBAHBI,  BCE|yBSI3BIBATH  TECOPUID  C
(hopMyITHPOBKH, MPEyCMOTPECHHBIC NPaKTUKOM, HCHOJB3YET B
HapYIICHHS MporpaMMoil 00yd4eHus1|0TBEeTe MaTepuan u3
JIOTHYECKOM y4eOHbIC 3aJIaHusI | TN TePaTyPhI
MOCJICIOBATEILHOCTU  |BBITIOJHEHBI, KA4eCTBO
B U3JI0KCHUH [UX BBITIOTHCHUS
MIPOTPaMMHOTO JIOCTATOYHO BEICOKOE.
MaTepHuaa OOydatonuiicss TBEpIO
3HaeT MaTepHa,
TPaMOTHO " 1o
CYyIIECTBY n3JaraeT
ero, He  JOmycKas
CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE
Ha BOMIPOC
Teopernueckoe
Teoperudeckoe conepKaHue Kypca
coliepKaHne Kypca OCBOCHO TIOJTHOCTBIO, 0€3
N OCBOCHO YaCTHUYHO, HO . poOETIoB;
OoOyuarommiics HE OOydatomuiicss TBEpIO
. |mpobemsl  He  HOCAT HCYEPIIBIBAIOIIIE,
3HAaeT 3HAYUTEIHHOMH 3HaeT MaTepHa,
CYIIECTBEHHOTO MOCJIEIOBATEILHO, YETKO U
YacTH MPOrPaMMHOIO IpPaMOTHO u o .
XapakTepa, JIOTHYECKH CTPOMHO
MaTepuasa, J0MyCcKaeT CYIIECTBY u3aracet
32 Ha0TI0Iat0TCSI U3J1araet Marepuart;
CyIIECTBEHHbBIC ero, He  JOIycKas
HapyIICHHs CBOOO/IHO cCIIpaBisieTcsi ¢
OINUOKK, HE MOXET . CYIIECTBEHHBIX
JIOTHYECKOM . 3aauaMy, BOMPOCAaMH U
YBSI3BIBATH TCOPHIO C HETOYHOCTEH B OTBETE
. MOCTIEeI0BATENbHOCTU JPYTUMHU BUAMU
MIPAaKTUKOM Ha BOTIPOC ..
B H3II0KCHAN TIPUMEHEHHS 3HaHU;
MIPOTPaAMMHOTO HCTIONB3yeT B OTBETE
MaTepHuaa JIOTIOTHUTETHHBIH
MaTepHuan
. OO6yyaromuiics
OO6yuaromuiics ¢ BoNbIIMHCTBO y
NPaBUJIBHO MIPUMEHSIECT
0OJBIITHMHU MPEIYCMOTPEHHBIX .
. . TEOpETHYIECKHE OO0yuaromuiicst cBOOOIHO
3aTPYAHCHUSIMH OpOTrpaMMOit 3aJaHui
TIOJIOXKEHUS TIPU CIPABJIIETCS C 33ja4aMH,
BBIMOJIHACT BBIMOJIHEHO, HO B HUX
peleHuH BOTPOCAMH U APYTHMU
MIPAKTUIECKHE AMEIOTCS OITUOKH,
Vi MPAKTHICCKIX BHIaMH IPUMECHEHUS
paboTHI, TIPH OTBETE Ha .
. BOIIPOCOB U 33]ad, 3HaHUH, MPaBUIEHO
HEOOXOIUMBIE MTOCTaBJICHHBIH BOIIPOC
o BIIAJICCT 000CHOBBIBACT MPHUHSATOE
MIPAKTUICCKHE OO0yJatontmiics
HE00XOIUMBIMHU pereHne
KOMIICTEHITNH He JIOITyCKaeT
HaBBIKAMU ¥ IPHEMaMH
c(hOpMHUPOBAHEI HETOYHOCTH
HX BBITTOJTHCHHS
BonbumHcTBO
. MpeayCMOTPEHHBIX OO6yyaronmiics
Obyuaomuiics ¢ Il (I)) zMMOﬁPSaZLaHHﬁ Il aBI/IJ'I}II::{O TIPUMEHSIET
OONBIIIMH porp P P
BEITIOJIHEHO, HO B HUX TEOPETHICCKHE
3aTpYAHCHUSIMH .
AMEIOTCS OITUOKH, MTOJIOKCHHS TIPU OO0yuaronmiics
BEITTOJTHACT
MIPH OTBETE HA pelreHnH aHATM3UPYET MOTYICHHBIC
MIPAKTUICCKHE .
y2 AGOTHE MTOCTaBJICHHBIN BOIIPOC MPAKTHICCKIX Pe3yIbTATHL, IPOSBIIACT
P ’ OO0y4aroniuiics BOIIPOCOB U 33]1ad, CaMOCTOSTENEHOCTD MPH
HEOOXOdUMEIE o
JIOTTyCKAeT BJIAJICCT BBIMOJIHEHUH 3aaHUI
MIPAKTUICCKHE
HETOYHOCTH, HEOOXOAUMBIMU
KOMIICTCHITMH HE
HEIOCTATOYHO HABBIKAMU M IPHEMaMH
chopMHupOBaHBI
MIPaBUJIbHbIC HX BBITTOJTHCHHS
(hopMyITHPOBKHI
Hi BonpmuHacTBO BonbmmHCTBO Bce npenycmotpennsie | Bcee npemycMoTpeHHBIC
MPEIYCMOTPEHHBIX MPEIYCMOTPEHHBIX | IPOrpaMMoii OOydYeHHUsI| IPOrpaMMOi 3aaHus
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MporpaMMon TPOTpaMMON 3aJaHUI
00y4eHHs y9eOHBIX | BBITOJIHEHO, HO B HAX
3aIaHNA HE NMEIOTCS OIINOKHU

BBIIOJIHEHO, KAUYECTBO
HX BBIIIOJIHEHHS
OILIEHEHO YHCJIOM

0ajIoB, OJIM3KKUM K
MHUHUMAJIBHOMY

BBIIIOJTHCHBI, KAYC€CTBO

JO0CTAaTOYHO BBICOKOEC

yueOHbIC 3aJaHHs BBITTOJTHEHBI, KAYECTBO UX
BBITTOJTHEHHUS OIEHEHO
YHCIIOM OaIJIOB, OJM3KHM K

MaKCUMaJIbHOMY

HX BBIIIOJTHCHUA

H2

BonpmmHCTBO
TPEIYCMOTPEHHBIX
IpOrpaMMon
o0yueHHs yueOHBIX
3aJaHUH HE
BBIMIOJTHEHO, KaUueCTBO
HX BBINOJHEHUS
OIIEHEHO YHCIIOM
0aIoB, OJIM3KHUM K

boapmmuCTBO
TIPEIYCMOTPEHHBIX
MIpOrpaMMOH 3aJaHul
BBIIOJIHEHO, HO B HUX
HUMEIOTCS OIINOKHU

MUHUMAJIBHOMY

Bce npenycmorpenHsie
IporpamMMoii 00ydeHHS

BBIIIOJTHCHBI, KAYE€CTBO

JA0CTaTOYHO BBICOKOC.

Bce npenycmotpenHbie
NpOrpaMMOM 3aJaHUsL
BBINOJIHEHBI, KAYECTBO HX
BBINOJTHEHUSI OLIEHEHO
YHCIIOM 0aJJIOB, OJIM3KUM K
MaKCUMaJIbHOMY

yaeOHbIC 3aJaHHs

UX BBINIOJIHCHUSA

7.2.3.

7124

Onucanue wKkanvl u Kpumepueg oyeHusauus O NPOBEOeHUsl NPOMENCYMOYHOU
ammecmayuu  0OY4AOWUXCL N0 OUCYuniuHe (Mooynio) 6 gopme 3Iawumol

Kypcosoii pabomul

Kypcosas paboma yuebnvim nianom ne npedycmompena.

Onucanue wkanwl U Kpumepues OYeHUBAHUs O]l NPOBEOeHUs NPOMENCYMOUHOU
ammecmayuu 00y4aOWUxXcs RO OUCYUnIuHe (Mooyi) 6 popme 3auema

Kon
IoKa3areis
OLICHHUBaHUS

OrneHka

He 3aureno

3auTeHo

31

OOyJaroniuiicss He 3HaeT 3HAYHUTEIFHOW YacTh
MpOTPAMMHOTO ~ MaTepuaia, He IOHHMAaeT
OOIMMX TPUHIWIIOB OTIPENCICHUS YCHIIWHA, He
3HaeT [paBuia  I[OCTPOEHUS  JIMHUA U
OKPYXXHOCTH BJIMSIHUS, pacyeTHble (HOPMYIIbI
omnpenenenust ycunuii mo JIB um OB  He
IMOHMMAEeT

3HaeT OCHOBHBIC 3aBHCHMOCTH, UCIIOJb3yeMbIC B
pacuerax; OCHOBHBIE 3aKOHOMEPHOCTH
onpezenenus yeunuit no JIB u OB

32

He 3Haer 3HAYMTENHHOU YaCTH MPOrPAMMHOTO
MaTepuana,  HEYBEpEeHHO, C  OOJBIINMHE
3aTPyQHCHUSMH  BBIMONHSET  HPAKTHYECKUE
paboThl, HE MOXKET 3alUTUTh JTabopaTOpHBIC
paboTsI

3HaeT OCHOBHBIC 34aBUCUMOCTH, HUCIIOJIb3YyEMbIC B
pacueTax MeTaJ’IJ’IOKOHCprK].[I/If/'I, T'paMOTHO U IIO
CYHIECTBY H3JIlaract ,I[aHHBIﬁ Marepual

V1

OO0yyaronuiics He 3HAeT 3HAYMTEIHHOW YaCTH
MPOTPaAaMMHOTO MaTepuara, JOITyCKaeT
CyHleCTBCHHBIe OI_HI/I6KI/I, HC MOXET yBH3BIBaTI>
TEOPHIO C IPAKTUKOH

OOyywarommiics  TBepAO  3HAET  MaTepwal,
rPaMOTHO W MO CYIIECTBY H3JaraeT ero, He
JOITyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC

y2

3HAYUTETBHON YaCcTH MPOrPAMMHOTO MaTepHaia
HE 3HAeT, OMYCKaeT CYIMECTBEHHBIC OMNOKU U
HETOYHOCTH

OOyuaromuiics MPaBHILHO
TEOpPETHYEeCKHe TMOJOXEHHUS TpPHU  PEUICHUH
MPAaKTHYECKUX BOMPOCOB U 3ajad, CBOOOIHO
BJIa/IeeT HEOOXOIUMBIMHU HaBBIKAMH W TPUEMaMU
UX BBITIOJIHEHHS

MNPUMCHSCT

H1

BoNBIIMHCTBO MPeIyCMOTPEHHBIX MPOTPaMMOit
o0ydyeHHs y4YeOHBIX 3aJaHUN HE BBINOIHEHO,
Ka4eCcTBO WX BLIIIOJHEHHUS OLEHEHO YHCJIOM
0ayuIoB, OJIM3KUM K MUHHMAJTBHOMY

OOyyaromuiicss 3HaeT OCHOBHOW MaTepHal, Bce
MIPeyCMOTPEHHBIE porpaMmmon 3aIaHus
BBIIIOJIHEHBI,  KAa4eCTBO  HMX  BBINOJHEHUA
JIOCTaTOYHO BBICOKOE, TPAMOTHO I10 CYIECTBY HX
U3JIaraeT, He JAOIyCKaeT HETOYHOCTEH Ha BOMPOC.

H2

IIpakTrudeckue paboThl BRITOIHSIET C OOJIBIIAMHA

Bce mpemycMoTpeHHBIE TpOTpamMMoOi OO0ydeHHS
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3aTPYAHEHUSIMHU u HEKaYeCTBCHHO,|y4eOHbIe 3aJaHus BBINOJIHCHBI, KauyeCTBO HX
HEOoOXOANMbIEe NPAKTHYECKHE KOMIICTCHIMH He|BBIIOTHEHUS JOCTaTOYHO BBICOKOE.
c(hOpMHUPOBAHEI OOyuarommiicss  TBepAO  3HAET  MaTepuall,

TPaMOTHO M II0 CYIIECTBY H3JIaracT €ro, He
JIOIyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC

7.3. Tunosvie KOHMPOIbHBIE 3A0AHUS UIU UHbIE MAMEPUdvl, Heobxooumvle OJis1 OYEHKU
3HAHUL, YMeHUll, HABbIKOG U (U1U) ONBIMA OeAMEeNbHOCMU, XAPAKMEPUIVIOWUX dMansl
Gopmuposarus Komnemenyuil

7.3.1. Texywuu konmpoaw

B Teuenue mnpenojgaBaHus TUCHUILIMHBI «MeTaminuyeckue KOHCTPYKIIMHM M CBapKa» B
KauecTBe (OpPM TEKYIel aTTecTalluu CTYACHTOB UCIOIB3YIOTCS Takue (POPMBI, KaK BHITIOJTHEHHE
pacyeTHO-rpapuyecKux paboT M MX 3aIIUTA, BHITTOJIHEHHE KOHTPOJIBHBIX PadOT.

[IpumepHBIE TEMBI KOHTPOJIBHBIX Pa0OT:

1. Onpenenenuie CTeneHN reOMETPUIECKON NU3MEHAEMOCTH U CTATUYECKON HEOIPEIETUMOCTH?
2. IlonsiTve 0 KUHEMATHYECKOM aHAJIU3€ CUCTEMBI?

3. IlonsTue o pacueTHoO# cxeme?

4. IToctpoenwue JIB B cTpexHsx dpepm?

5. Onpenenenue ycunuii B anemMeHTax ¢epm mno JIB oT paznuyHbIx Harpy30k?

6. IToctpoenne OB B crepxkHIX hepm?

7.0mnpenenenue ycunuii B aneMmentax gpepm no OB?

8. Pacuer cBapHbIX COEIMHEHUH C YIJIOBBIMU LIIBAMHU.

B Teuenue cemecTpoB NpOBOIUTCS pacdeTHO-Tpadudeckas padora.

PacuetHo-Tpaduueckast pabora 3aki04aeTcsl B ONPENEICHUH YCUINN U MOCTPOCHUH JTMHUIN
U OKPYXXKHOCTEH BIUSHUS B CTEPXKHAX (pepM OT BECOBOM, OJIBUKHOM M Bpalllarolieics Harpy3oK
(BblIaeTcs Ha 4-oif Hejene 7 ceMecTpa; CpoK cladyu 9-ast Henens g O4HOM (popmbl 00yUeHUS;
BbIJIaeTcs Ha 4-oil Hexene 8 cemectpa; cpok caauu 10-as Henens A7 OYHO-3a04HOM (POpMBI
oOyuenwust). PacueTHo-rpaduueckas paboTa BBITOMHSACTCS HA JIMCTE YEPTEKHOW WM
MILIMMeTpoBoil Oymarun ¢opmata Al (594x841 mMMm) c mTamMrnoM B IPaBOM HIDKHEM YIIIY.
[TyHKkTBl 3ajaHus W pacueThl JOJDKHBI MMETh HAa3BaHUS, pPACUYEThl COMPOBOXKIATHCS
HOSCHUTENbHBIM TEKCTOM. PelleHus ypaBHEHMH M HCHONb3yeMble Ul pacueToB (OpMYIIbl
3aMMChIBAIOTCS B OOLIEM BHUJIE, @ 3aTEM K HUM IOJCTaBISAIOTCS YUCIOBbIE 3HAUEHUS.

B 3ammry pacueTHo-Tpaduueckoi paboThl BXOIUT M3JIOKEHHE 3aJaud, pelaeMod B

paboTe, 00bACHEHUS OTyYEHHBIX PE3YyIbTaTOB U BHIBOJOB.

[TpumepHbIe BOMPOCHI K pacyeTHO-rpadudeckoit padboTe:
CymiecTBytoniye croco0bl ONpeaesieHNs YCUITUN B CTEPXKHIX (hepM.
JIuauu BnusHUA. Crienuguka ux mocTpoeHusl.
Oco0eHHOCTH TOCTPOCHHUS JTUHHUM BIUSHUS AJIs1 CTepKHEH (epMm.
[TocTpoeHne TMHUHN BIUSHUS UL CTEPAKHEN (epM C MapauieIbHbBIMU MOSICaMHU.
[TocTpoenue TMHUIA BIUSHUS AJIs CTEPKHEN KOHCOJIbHOM YacTu Gepm.
Omnpenenenue ycuuit o JIB juis cTep>kHelt pepM OT CUCTEMBI COCPEAOTOYSHHBIX CHIL.
Onpenenenue ycunuii no JIB nis crepxueil hepm oT pacripeneeHHON Harpy3KHu.
Onpenenenue ycunuit o JIB juist cTepyxkneit pepM OT CBsI3aHHOM MMOABMYKHON HArPy3KHU.
OxpyxxHocTu BiausiHus. [IpaBuia mocTpoeHus U BHIBOIBI.
10 Onpenenenne ycuiauil ¢ NOMOIIBIO OKPYKHOCTHU BIIMSIHUSL.
11. OmnpeneneHne CyMMapHBIX YCUITUHN TSI CTEpKHEHN depM.

CoNOR~WNE
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7.3.2.  Ilpomedxcymounas ammecmayusi

[IpomexxyTouHast aTTecTanusi MPOBOAUTCS B coOTBeTcTBUM C [lonoxkeHuem o Tekylem
KOHTpoJie W TmpoMmexyrouHoi arrecraiun B HUY MI'CY. IlpomexyTrouHass arrtecTanus
NPOBOUTCS B BHJIC 3auUeTa C OICHKOU (B 7-OM cemecTpe /s 04HOM (opMbI O0YUCHHUs), 3a4eTa
(B 8-oM cemecTpe a1t O4HO-3a0UHOM (HOPMBI 00yUEHHS) U SK3aMeHa (IS OYHO-3a09HOM POPMBI
o0yueHus).

Bompocs! k 3a4ery:

ok wdE

o N

10.

11.

12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.

Bupl noBpexaeHu METAUIMYECKUX KOHCTPYKITUH.

Oranel IPOEKTUPOBAHUS METAJNIOKOHCTPYKIMI MAIIUH U 000PYJOBaHHUS.

[TonsiTue o0 pacueTHoM cxeme. YIpoIlleHHas cxema.

THunel pac4eTHBIX CXEM.

KunemaTnuecknii aHaau3 CUCTEMBI. .

Knaccudukanus cucrem. ['eomerprueckn HEM3MEHsIEMbIE, TE€OMETPUIECKH N3MEHSIEMBbIC
Y MTHOBEHHO U3MEHSIEMbIE CUCTEMBI.

Pa3znenenue cucrem Ha Tena U CBA3M..

JIBOMCTBEHHOCTb XapaKTepa TeJl U CBS3€H B CUCTEMAX.

OnpeneneHyue 4uclia JUIIHUX CBA3€M M CTENEHW TIE€OMETPUYECKOM H3MEHSIEMOCTH
CUCTEMBI.

Onpenenenyre 4uciaa JMIIHUX CBS3€d M BHYTPEHHEH CTENEHUM TIE€OMETPUYECKOMN
M3MEHSAEMOCTH IIJIOCKUX U IPOCTPAHCTBEHHBIX CUCTEM.

CrniocoObl 00pa3oBaHMsI TEOMETPUUYECKH HEU3MEHSIEMbIX IIOCKMX U MPOCTPAHCTBEHHBIX
CUCTEM.

OCHOBHBIE CTIOCOOBI OIIPEeIICHIS YCHIIUH B CTEPKHSIX (epM.

[Ipu3Haku HyJIEBBIX CTEPKHEH PepM.

JInHuYM BIUSHAS, UX XapAKTEPUCTUKA U CBOMCTBA.

JIMHUY BIUSHUS BHYTPEHHHUX YCHJIUH B OaJiKax.

Creunguka nocTpoeHus TUHUI BIUSIHUS B CTEPKHAX (PepM.

ITocTpoeHue NUHUI BIUSHUS B CTEPXKHAX (DEPMbI IIPU €37l€ O BEPXHEMY U HUIKHEMY
nosicam epm..

[TocTpoeHue TMHUHN BIUSHUS JUISL CTEpKHEN (epM C napauieIbHbBIMU MOSICAMU.
[TocTpoeHnue AMHUIM BIUSHUS AJIs CTEPKHEN KOHCOJIbHBIX YacTel (epm.

BnusiHue cucteMbl COCPEIOTOUEHHBIX CHII HA YCUITUS B CTEPKHSX (epM.

Bnusinue pacrnipenieeHHON Harpy3Ku Ha YCHIIHS B CTEPKHAX QEpM.

BnusiHue cBsi3aHHON HArpy3Ky Ha YCUJIMS B CTEPXKHIX GepM.

OKpy>KHOCTHU BIUSIHUS, UX XapaKTEPUCTHUKA U BBIBOJIBI.

Crnenuduka mocTpoeHust OKPY>KHOCTEH BIUSHUS.

Oco0OeHHOCTH U CBOWMCTBA YNPYTUX JUHEHHO-1e(OPMUPOBAHHBIX CUCTEM.

Bunsl nepemeniennii ynpyrux JuHeHHO-1e()OPMUPOBAHHBIX CHCTEM.

PaGoTta BHENIHUX CHIL

PaboTa BHYTpEeHHUX CHIIL.

JleiicTBUTENTEHAS ¥ BO3MOYXKHAs paboTa CHII.

BuptryaneHas unu Bo3MOXXHasi paboTa BHYTPEHHUX CHUJ OT M3TMOAOLIEr0 MOMEHTA, OT
IIPOJIOJIBHOW U MTONIEPEYHOMN CHII.

ITepememenus ynpyrux cucreM. Popmyrna Makcsenna-Mopa.

Teopema Bepemaruna aiist onpenenenus nepeMeniennii. [Tpasuiio 3aakos.

OCOOEHHOCTH CTaTUYECKH HEOMPEIETUMBIX CUCTEM.

CriocoObl pelieHui CTaTUYeCKU HEOIPeIeIMMbIX CHCTEM.

Omnpenenenne ycunuii B CHC meronom cui.

Onpenenenne ycunuii B CHC MeTonoM nepemMenieHui. .

Ocob6ennoctu pacuera cummeTpuaHbix CHC npu npsSsMOCHMMMETPHYHBIX Harpy3Kax.
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38. Ocobennoctu pacuera cummeTpuaHbix CHC npu KOCOCMMMETPUYHBIX Harpy3Kax.

39. Onpenenenue ycunuit B CHC.

40. Metobl pacyeTa METANTMIECKUX KOHCTPYKIIHA.

41. Bugsl craneit, npumensiembix B MK.

42. CTpyKTypa HU3KOYTJIEPOIUCTBIX i HU3KOJICTHPOBAHHBIX CTAJICH.

43. XapaKTepHuCTHKa CTAJICH.

44. MexaHnuecke CBOMCTBA M XUMHUECKUIN COCTAB CTAJICH.

45. Mapku ¥ MHIEKCHI CTajei.

46. O603HaUEHNS HU3KOJIETHPOBAHHBIX CTAJICH.

47. BnusiHUE OKPYKAIOIIEH TeMIeparypbl M CKOPOCTH HArpy)KeHUsT Ha MEXaHHYECKHE
CBOMCTBA CTaJIH.

Bomnpocs! k 3x3ameny/auddepeHunpoBaHHOMY 3a4eTy:

48. CBapo4HbIC OCTATOYHBIC HAMIPSDKEHUS B METAIUIOKOHCTPYKIIUSX.

49. KoHueHTpalys HalpsDKeHUH B METAJUIOKOHCTPYKIUSX.

50. O6pa3oBaHre OCTATOYHBIX CBAPOYHBIX HAMPSKEHHH.

51. BiusiHuE OCTaTOYHBIX CBAPOYHBIX HAIPSIKEHUH HA CTATUYECKYIO IIPOYHOCTb.

52. BimsiHue 0CTaTOYHBIX CBAPOYHBIX HANPSHKEHUH HA IHUKIUYECKYIO TOJITOBEYHOCTb.

53. YcranocTHas JOArOBEUYHOCTh CBAPHBIX 00pa3lOB IIPU CUMMETPUYHOM M aCCUMETPUYHOM
[IUKJIaX Harpy>KEHHsI ¢ KOHIIEHTPATOPaMH HaNpsHKEHUH

54. YcranocTHas JIOJrOBEYHOCTb CBAPHBIX Y3JIOB Ha CTaguM OOpa30BaHUS yCTAJOCTHOM
TPEUINHBI C YYETOM OCTATOYHBIX HAIPSKEHUH.

55. JIoIrOBEYHOCTh  CBAapHBIX Yy3JI0OB HA CTAAMM DPA3BUTHUSA YCTAJOCTHOW TpPEIIMHBI
(>KUBY4YECTB).

56. [1yTu MOBBIILIEHUS )KUBYYECTH.

S57. Tunbl CBapHBIX COEIMHEHUH.

58. PaboTa u pacueT coelMHEHUH CO CTHIKOBBIMH ILIBAMH.

59. Pabora m pacder COeIWHEHWH C YIJIOBBIMH IBAMHU IO METAJUTy IIBAa W 10 METAJLTY
IPaHUIIBI CTIJIABIICHUS.

60. Pacyer u KOHCTpyHpOBaHHE IJIOCKAX CTEP)KHEBBIX KOHCTPYKIWK. PacdeTHbIe TUIMHBI U
npejenbHble THOKOCTH.

61. Pacuer W KOHCTPYMpPOBaHHE TPOCTPAHCTBEHHBIX CTEP)KHEBBIX KOHCTPYKIUH C
COBMEIICHHBIMH B CMEXHBIX TIpaHsiX Yy3i1aMu. PacueTHble UIMHBI M TpefeibHbIE
THOKOCTH.

62. Pacuer M KOHCTpYMpOBaHHE NPOCTPAHCTBEHHBIX CTEP)KHEBBIX KOHCTPYKIMH C
HECOBMEIIEHHBIMH B CMEXHBIX TPaHSAX Yy31aMd. PacueTHple IJIMHBI M TIpeNeNTbHBIC
IMOKOCTH.

63. CrutomrHOCTEHUATBIE CTEP)KHM KaK dJJEMEHTBl CTEP)KHEBBIX CcHCTeM. Pacuer u
KOHCTPYMPOBaHHE.

64. Pacuet n KOHCTPYHPOBAHHUE COCTABHBIX PEIIETYATHIX KOHCTPYKIIAN

65. baouHble KOHCTPYKIIUH [TOIbEMHO-TPAHCIIOPTHBIX MAIIUH. THUIIBI cCeueHHit OaoK.

66. O0mmii pacuer O0aIOK Ha MPOYHOCTHh U YCTOWIHBOCTD

67. Onpenenenue reOMeTPUIECKUX MApaMETPOB CEUYEHHHM COCTAaBHBIX OaJIOK.

68. OnrTuMu3aIyst BEICOTHI CEUSHHS 0alTOK

69. Pacuer coeuHeHus mosica CO CTEHKOU

70. ITogpemHast cTpena Kpana. ['eomerpuyeckast 1 pacdeTHasi CXEMBI.

71. Harpy>x€HHOCTB CTPEJIbl B IUIOCKOCTH TIOBECA IPy3a (B BEPTUKAIBHON TNIOCKOCTH).

72. Harpy>x€HHOCTb CTPEJbl B TOPU30HTAIBHOH IJIOCKOCTH.

73. Harpy>xeHHOCTb MaHeNel 1 pacKoCOB MOBEMHOM CTPEIIbI

74. ITon6op 271eMEHTOB MOABEMHOM CTPEIHI.

75. TIpoBepka o011eil yCTOHYNBOCTH TIOJJbEMHOM CTPEIIBI B TUIOCKOCTH MOJABECA TPY3a.
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76. IIpoBepka 0011l yCTOHYNBOCTH TIOJEMHON CTPEIIbI B TOPU30HTAIEHON TNIOCKOCTH.

77. Pacuer cBapHBIX COEAMHEHUH TOIbEMHOM cTpeibl. KoHCTpynpoBaHuEe OCHOBHBIX Y3JIOB.

78. IlomHomOBOpOTHAsT CcTpena OAalleHHOTO KpaHa ¢ TpPYy30BOH Tenexkou. Bwidop
F€OMETPUUYECKON CXEMBI U OIIPEACIICHUE MPOU3BOIHBIX TAPAMETPOB CTPEIIBI.

79. Onpenenenne ASMCTBYIONUX HArPY30K Ha CTPEIY.

80. Onpenenenre ycuanil B MaHesSX BEPXHETO MOsiCa CTPEIIBI 110 JIMHUSM BIUSHUS.

81. Ompenenenue ONTUMAIBHON TOUKH MOJIBECA CTPEIIBI.

82.Jlunua BousHUS B dJeMeHTax cTpenbl. OmnpeneneHue MaKCUMAJbHBIX — YCHUIIUI
pacTSHKEHUST M CXKaTHSl B DJEMEHTaX NIpU HEOJAronpusTHBIX COYETAHUSAX HArpy30K.
[TonGop ceueHus 31EMEHTOB.

83. Pacuer u KOHCTPYHpPOBAaHUE y3JIOB U CBAPHBIX COCIUHEHHIA CTPEIIbI.

84.Pacuer M KOHCTPYyHpOBaHHE OYHKEpOB pazIU4YHONH (OPMBI Ui XPAaHEHUS CHITYYHUX
MaTepuaoB.

[TpumepHbIe 3a1a4n K dk3aMeny/ mudGpepeHIIMpOBAHHOMY 3aUeTy:

1. OnpenennuTs YCTaJIOCTHYIO IOJITOBEYHOCTh CBAPHOIO Yy3ja Ha CTaJuU HAKOILJICHUS
ycranocTHbIX TpeuuH. Crans 16I2A®. Cpapka nonyaBTOMaruuyeckas B CpEA€ YIJIEKUCIIOro
ra3a. Cxema Ipe/JcTaBiieHa COTJIaCHO BapUaHTY.

2. [IpoBeputh MIBBI MPUKPEIUICHHS peOep KPOHIITEHHA K OMOpe MPU COCPEIOTOUYCHHOM
Harpyske P=200 xH, otcrosmeir na 0,25 M ot rpanu omopsl. Crams 0912C. Caapka
MoJlyaBTOMaTH4ecKas B cpefie yriekucaoro raza. Cxema mnpeacraBieHa corflacHO BapUaHTY.

3. [TocTpouTh JTUHUH BIMSHUS ONMOPHBIX PEAKIUN U YCHIIMH B 0003HAUCHHBIX CTEPIKHSX
dbepMbl TIpH €3/1€ IO BEpPXHEMY M HIDKHEeMY mosicaM. OmpenenuTh IO JIMHUSIM BIWSHUS
MaKCHUMaJbHble U MUHUMAIIbHBIE YCHIIHS B 0003HAUEHHBIX CTEPIKHIX OT MOABMKHON HArpy3Ku
P=50 kH. Cxema npeicraBieHa corjacHO BapHaHTY.

7.4. Memoouueckue mamepuanvl, onpeoenaujue npoyeoypsbl OYeHUBAHUsL 3HAHUU, YMeHUl,
HABbLIKOG U (UTU) ONbIMA OeAMeNbHOCMY, XAPAKMEPUYIOWUX Mmansvl  GopmMuposanus
KoMnemeHyuil

[Tponerypa MpoMeXyTOYHOM aTTECTAIUH MPOXOJUT B COOTBETCTBHH ¢ I1010KEeHNEM O TeKyIIeM
KOHTpOJIE U MPOMEXYTOUHOU arTecTanuu odyqaromuxcs B HUY MI'CY.

- ATTeCTallMOHHBIE HCIBITaHUS MPOBOAATCS IpernojaBaTesnieM (WM KOMHUCCHEH
npenogaBareneil — B cayyae MOAYJIbHON JUCHUIUIMHBI), BEAYIIUM JEKIMOHHbBIE 3aHATHS
0 JAaHHOM JUCUMIUIMHE, WM MpEeNofaBaTeNIIMU, BEAYIIMMHU INPAKTHUECKHE H
nabopaTopHble 3aHATUS (KpOME YCTHOTO 3K3aMmeHa). [IpucyTcTBHE MOCTOPOHHUX JIMIL B
XO0Jle TPOBEACHUS AaTTEeCTALMOHHBIX HCIBITAaHUN 0e3 pa3pelieHusl peKTopa WiIH
IpOpeKTopa HE JOMycKaercs (3a HCKIIOYEHHEM pabOTHUKOB  YHHMBEpPCUTETA,
BBIMOJIHSAOUINX KOHTPOJIUPYIOHINE (YHKIIMUA B COOTBETCTBUHU CO CBOMMH JIOJDKHOCTHBIMU
o0s3aHHOCTSAMHU). B cimyyae OTCyTCTBHSI BEAyIIETOo MPENoJaBaTess aTTeCTallHOHHBIE
UCIBITaHUS IPOBOASATCA MPENOaBaTesieM, HA3HAYEHHBIM MMCbMEHHBIM PacCIOpSKEHUEM
o kadenpe (CTpyKTYpHOMY TOJIpa3ICICHHIO).

- WuBanuapl W JUlla C OrpaHMYEHHBIMH BO3MOXKHOCTSMH 30POBbS, HMEIOIINE
HapylIEHUs ONOPHO-ABUIATEIBHOIO amnmnapara, JIOIYCKaloTCsd Ha aTTeCTal[MOHHBIE
UCIBITaHUS B COTIPOBOXKAECHUU aCCUCTEHTOB-COMPOBOXKAAIOIINX.

- Bo Bpemsi arTecTalMOHHBIX MCHBITAaHUN OOydJaroluecss MOTYT IOJIb30BaThCs
nporpaMMoil yueOHOM TMCHUIUIMHBI, a TAKXKe C pa3pelieHus MpernojaBaTelis ClipaBoOyHOM
Y HOPMATUBHOM JINTEPATYPOU, KAIBbKYJISATOPAMHU.

- DK3aMEHATOpy MPEIOCTABIACTCS MPABO 337aBaTh OO0YYAIOIIUMCS JAOMOJHHUTEIbHbIC
BOIIPOCBHI B paMKax IPOrpaMMbl AUCHMIUIMHBI TEKYIIETO CEMECTpa, a TaKkKe, IIOMUMO
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TCOPCTUUCCKHUX BOIPOCOB, [AaBaThb 3ada4dd, KOTOPLIC HN3YUAJIHMCh Ha MTPAKTUYCCKHUX

3aHATUAX.

HpI/I IMPOBEACHNHN IMHCHbMCHHBIX aTTCCTAllMOHHBIX HUCIIBITAHUN WJIH KOMITBIOTCPHOI'O
TCCTUPOBAHUA — B ACHbL HUX IMPOBCACHUA HIIM HC IMO3JHCC CICAYIOLICTO pa60qero JIHA
IIOCJIC UX IIPOBCACHUS.
Pe3y.]'II>TaTI)I BBIIIOJIHEHUA aTTCCTAallMOHHBIX HCHBITaHHﬁ, IMPpOBOANMBIX B MMMChbMEHHOM
(bopMe, JOJIDKHBI OBITE OOBSIBJICHBI O6yLIaI-OH_II/IMC${ U BBICTABJICHHI B 3aUETHBIC KHHU)KKHU HE
MO3JHCC CIICAYIOUICTO pa60qer0 AHA TTIOCJIC UX IMPOBCIACHHA.

8. IlepeyeHb OCHOBHOM M IONOJTHUTEIbHON YUeOHOM JTUTEPATYPbI, HEOOXOTUMOM IJ151

OCBOEHHUS TMCUMILIUHBI (MOYJIs1)

No HaumenoBanue ABTOp, Ha3BaHUE, MECTO U3/IAHMUS, KonuuectBo Yucno
n/m JUCIATUTUHBI M3JIATEeNbCTBO, TOJ U3/IaHus y4eOHOH 1 SK3EMILISIPOB | 00yJaOIUXCA,
(Monyns) B y4eOHO-METOAMYUECKOM JTUTePaTyphl, II€YaTHBIX | OJHOBPEMEHHO
COOTBETCTBUHU C KOJIMYECTBO CTPAHHUIL] W31aHun HA3YYarolmx
y49e0HBIM TUTAHOM JUCIHUIUIUHY
(MOTyIIB)
1 2 3 4 5
OcHosnas numepamypa:
HTb MI'CY
Kynumun FO.U. «Metannudeckue 13 50
1 KOHCTpYKLUUY, YueOHuK 1t BY3oB, M.:
Axanemus, 2012 ., 688 c.
[Mapnamxesuy B.C. «CBapka cTpoUTENbHBIX 17 50
2 Merannuueckue METaJUIMIECKUX KOHCTPYKIHIY, YueOHOe
KOHCTPYKIHH M CBapka | mocobue, M.: MI'CY, 2011, 111c.
KouncrantunoB U.A. «CtpourenbHast 30 50
3 MexaHuKay, YueOHuk, M.: [IpocmexkT, 2011, 425
c.
Jlonoanumenvnas aumepamypa:
HTb MI'CY
Psaxun B.A., 3noueBckuii A.B., JIugmi B.JL 20 50
«CBapHbIe METATHYECKNE KOHCTPYKIIUH
1 CTPOUTENBHBIX U JOPOKHBIX MAIIMH», Y4eOHOe
rocobue, M.: MI'CY, 1994., 104 c.
MerainuecKue Bbapanosa JI.T., [letpenko B.®. Pacuer pamHubIx 25 50
KOHCTPYKLIUH U CBapKa KOHCprKL[I/Iﬁ METOAOM CHUJII U pacueT
2 CTEP>KHEBBIX PEIIeTYaThIX KOHCTpYKIuid. MY—
M.: MI'CY, 2011, 44c.
bapanosa JI.T., Knamanos @.K. 25 50
3 IIpoexTrpoBaHue OAHONOABECHON U

JIBYXIIOJIBECHOH cTpeJ1 OalIeHHOro KpaHa ¢
rpy3oBoi Tenexkoi. MY. — M. : MI'CY, 2014.
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9. IlepeyeHnb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH « MHTepHET»
(nanee — cerb «MHTEPHET), HEOOXOAUMBIX JIJI1 OCBOCHHS JUCHMILIUHBI (MO1YJIA)

HanmenoBanue pecypca cetu « IHTEpHET» DNeKTPOHHBIN aJipec pecypca
«Poccuiickoe obpazoBaHuey - (emepaabHEIi opTal http://www.edu.ru/index.php
HayuHast 371eKTpoHHas1 OMOIHOTEeKa http://elibrary.ru/defaultx.asp?
DnexkrponHas 6ubimoreunas cuctema IPRbooks http://www.iprbookshop.ru/
denepanbHasl YHUBEPCUTETCKAs KOMIIBIOTEPHAS CETh

http://www.runnet.ru/
Poccun

WNndopmarnmonnas cuctema "EmmHoe OKHO JocTyma K

" http://window.edu.ru/
00pa3oBaTelIbHBIM pecypcam

HayuHo-TeXHMUYECKMII KypHal II0 CTPOUTEILCTBY U

apxuTeKType «BecTHuk MTCY http://www.vestnikmgsu.ru/

HayuHo-texuunyeckas 6ubnmoreka MI'CY http://www.mgsu.ru/resources/Biblioteka/
paznen «Kadenpsr» Ha odrunmanpaoM caiite MI'CY http://WWW.mgil:’;/ulél;?é\éiir}sItyabout/Stru kt
10. Metoanyeckue yKa3aHus i1 00y4alOMIMXCS 110 OCBOCHHUIO I CHUILIHHBI (MOIYJIA)

Opranu3anus AeATeNbHOCTH 00yYaroIerocs

1. Hanucanue KOHCIEKTa JEKLUH: KPaTKO, CXEMaTHU4HO, IOCJIENI0BAaTEIbHO (PUKCUPOBAThH
OCHOBHBIE TOJIOKEHUS, BBIBOJBI, (OPMYIUPOBKH, OOOOIIEHHS, NMOMEYaTh Ba)KHbIE MBICIIH,
BBIJIETISITH KJIFOYEBBIE CIIOBA, TEPMUHBI.

2. 3HaKOMCTBO C OCHOBHOM U JOIOJHHUTEIBHOM JHUTEpaTypoi, BKIIOYasi CIIPaBOYHBIE
U3/laHusl, 3apyOeKHbIE HMCTOYHUKH, KOHCHEKT OCHOBHBIX IOJOXXEHHWH, TEPMUHOB, CBEJIECHUH,
TpeOyIOLMXCs 17151 3alIOMMHAHUS U SABJSIOIIMXCS OCHOBOIOJArarouMu B 3Toi Teme. Pabora ¢
KOHCIEKTOM JIEKLIUH, TOJrOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCAM.

3. 3yyeHnue HayuyHOW, ydeOHOH, HOpMAaTMBHOM u Jpyroil mwureparypsl. OTO0p
HEeoOXO0IMMOro MaTepHuayia Juis BBIIIOJIHEHUS pacueTHo-rpaduueckoil pabotsl; popMupoBaHUE
BBIBOJIOB M pa3pa00TKa KOHKPETHBIX PEKOMEHIALMN IO PEIHICHUI0 TOCTaBIEHHOM LeTu u
3aJlauM; MPOBEACHUE MPAKTUUYECKUX HCCIEeN0oBaHUM 1o gaHHON Teme. KoHKpeTHble TpeOoBaHus
10 BBINOJHEHUIO U OOPMIICHHIO PAacYeTHO-TpapuuecKoil paboThl HAXOAATCS B METOJUUYECKUX
MaTepuasax Mo JUCHUIUINHE.

4. OnpeneneHre BOMPOCOB, TEPMHHOB, MaTepHajia, KOTOPBIH BBI3BIBAET TPYIHOCTH,
MIOMETUTD U MOMBITaThCSA HAlTU OTBET B PEKOMEHIyeMoH jutepaType. Eciu camocTosTenbHO He
yaaerca pa3oOpaThCsi B MaTepuaie, HeoOXOoAMMO c(hOpMyaHpoBaTh BOMNPOC U 3a/1aTh
MpenojaBaTelio Ha KOHCY/IbTAlluH, HAa TPAKTUYECKOM 3aHSITHH.

5. YienuTh BHUMaHHE CIEIYIOUIMM MOHATUSAM (Mapka W HMHICKCHI CTajH, OIpeesieHue
YCUIJIAH TI0 JIMHUSAM BIHSIHUSL B OKPYXHOCTSIM BIUSTHHS U JIP).

6. IIpocMOTp peKOMEHIyeMOM IUTEPATYPHI.

7. IlonroroBka K 1a0opaTOpHBIM paboTaM MO METOAMYECKHM yKazaHusaM: «OmpeneneHue
ONTUMAIFHOW TOYKHM TIOJ[BECa CTpeNibl OAalIeHHOro KpaHa ¢ Tpy30BOH  TEJIEKKOI»;
«[IpoekTrpoBaHuE CBAapHBIX Y3JIOB PEIIETYATHIX CTPEJ KPAaHOB M OINpeAeNeHHE KPUTHUECKHUX
Harpy3oK».

8. BeimonHeHue pacueTHO-rpaduIeckoi padoThI.

9. PaboTta ¢ KOHCIIEKTOM JIEKLIUH, TOJATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCaM H Jp.

10. [Ipu moxarotoBke Kk sKk3ameHy/AuddepeHIUpOBaHHOMY 3a4eTy (3a4eTy) HEeoOXOIUMO




OPHEHTUPOBATHCS HA KOHCIIEKTHI JIEKUUI, PEKOMEHIYEMYIO JJUTEPATYPY U JIp.
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11. Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEeMbIX IIPH OCYIECTBJICHUH
00pa3oBaTeILHOIO MPoIEcca MO0 TUCHUILINHE (MOYJ/II0), BKJIKOYAS NepeYyeHb
MPOrpaMMHOro odecriedyeHUuss 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM (P

He00X0IUMOCTH)
11.1.  [Ilepeuenv ungopmayuoHHbIX MEXHONOUL, UCHONLIYEMBIX NPU  OCYULeCEIeHUU
oopaszosamenvrozo npoyecca (IIPUMEP)
Ne |HammenoBanue pasjena Tema WHdopMaImoHHbIe Crenenn
/T | TMCUUIUTHHEI (MOJTYJIS) TEXHOJIOTUU 00ecCIIeYeHHOCTH
(%)
1 |OcHoBEI pacueTa 1 OCHOBBI TIPOEKTUPOBAHHUS
MPOCKTHPOBAHHS CTPOMTENILHBIX MAIIUH U
METAILUIMYECKUX TPAHCIOPTHO-
KOHCTPYKITUH TEXHOJIOTHYECKOTO Cnaiin npe3eHTaluu 50
peIeTyaToro u KOMIIJIEKCA.
CIUIOIIHOCTEHYATOTO
CceuycHHUH
2 |Marepuansl ans Bunsl maTepuanoB ans
METAIUINYECKUX METAININIECKUX
KOHCTPYKITUH U UX KOHCTPYKITUH U UX Cnaiin npe3eHTaluu 50
XapaKTePUCTHKH. KJIacCH(UKAIIHS.
3 |OcHOBBI PacueT 1 IpoeKTHpOBaHKE
HArpy»XEHHOCTH, MK cTpouTEnbHBIX MAIIHH
pacuera u C Y4E€TOM CBapOYHBIX
MPOEKTHPOBAHHSI OCTATOYHBIX HAMIPSHKCHUH.
METAJTINYECKHAX Cnaiin npe3eHTaluu 30
KOHCTPYKIIUH ¢ y4eToM
CBapOYHBIX OCTATOYHBIX
HaIpsOKEHUN U
KOHIICHTPATOPOB.
4 |Pacyer n OnruMansHoe
KOHCTPYHPOBAHHE CTPEJ |TIPOEKTUPOBAHUE
KPaHOB M 9KCKABATOPOB. |COCTABHBIX PEIICTYATHIX U .
. Cnaiin npe3eHTaluu 50
0aNOYHBIX KOHCTPYKIIUH
KpPaHOB M DKCKaBaTOPOB.
5 |Pacuer m OcHoOBEBI pacyeTa OyHKEpOB
KOHCTPYHPOBaHHE pasIuIHOM (HOPMBI ISt
METaUTMYECKUX XPaHEeHUS ChIMYyYnX .
N Craiin npe3eHTaluu 30
KOHCTPYKITHI MaTepPHajoB.
MEXaHUYECKOTO

o0opyIoBaHMsL.
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11.2.  Ilepeuenv npocpammnoco obecneuenus, UCHONL3YEMO20 NpPU  OCYUjeCMEIeHUU
obpazosamenvbHo2o npoyecca

Ne HaumenoBanue Tema HaumenoBanue Tun nuueH3uu

pasjena JUCIUTUIHHBL MPOrPaMMHOTO

(Moyms) obecrieueHUs

1 Omnpenenenne aKTyajmbHas
OcHOBBI CBapOYHBIX BepCHs
Harpy>KEHHOCTH, OCTaTOYHBIX
pacuera u HanpspKeHUuM u
MIPOEKTUPOBAHMS K02 PHUITEHTOB Microsoft Office
METAITUYECKUX KOHIIEHTPAIUH .
. . Professional

KOHCTPYKITHI c HaIpsDKEHUH.
Y49eTOM  CBapOYHBIX
OCTAaTOYHBIX
HaIpsHKEHUN u
KOHIICHTPATOPOB.

11.3.  Ilepeuenv unghopmayuoHHbIX CHPABOYHBIX CUCTIEM
NudopmaninoHHO-0MOIMOTEYHBIC CHCTEMBI

HaunmenoBanune UBC DIJIEKTPOHHBIN afpec pecypca
HayuHas s7ekTpoHHasi 6HOIHOTEeKA http://elibrary.ru/defaultx.asp?
DnekTpoHHas OubianoredHas cucrema IPRbooks http://www.iprbookshop.ru/
Hayuno-texuuueckas 6udanorexka MI'CY http://www.mgsu.ru/resources/Biblioteka/
12. Onucanue MaTepuaJibLHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOM /151 OCYIeCTBJICHUS

0o0pa3oBaTeILHOI0 Npouecca N0 AUCHMUILINHE (MOIYJII0):

Y4yeOHble 3aHATUS MO AUCHUIUINHE «MeTannuyeckiue KOHCTPYKIIMM U CBapKay»
MPOBOJATCS B CIENYIOMIUX  OOOPYJIOBaHHBIX  Y4E€OHBIX  KaOWHETaX, OCHAIIEHHBIX
COOTBETCTBYIOIIUM 000pYZ0BaHHUEM U MPOTPAMMHBIM 00€CTIEYeHUEM:

Ne Bun yueGHOTO 3aHATHS HanmenoBanue 000opyaoBaHus Ne n HanmeHOBaHUE
/i 000pyIOBaHHBIX YISOHBIX
KaOMHETOB, 00BLEKTOB IS
MPOBEICHUS
NPaKTHYCCKUX 3aHATHI
1 2 3 4

ayJUTOPUH / Ay AUTOPHSI
JUTS IPOBEJICHUS 3aHATHI
JIEKMOHHOTO TUIIA B
CTalMOHapHbIC / MOOMIIbHBIE COOTBETCTBHH C

1 |Jlexuus (mepeHocHbIE) HAOOPEI MEPEYHEM ayIUTOPHOTO
JEMOHCTPALMOHHOTO 000PYIOBaHNUS ¢donna

129337, r. Mockaa,
Spocnasckoe mocce, 1.
26
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ayUTOPYH / Ay TUTOPHS
JUTSI TIPOBEICHUS 3aHITHH
CEMHUHAPCKOT0 THIIA B
COOTBETCTBHH C
MEPEYHEM ayTUTOPHOTO
dhonma

129337, r. Mockaa,
SApocnaBckoe mocce, 1.
26

MOOMIIbHEIE (TIepEHOCHBIE) HAOOPHI

2 |IIpakTuueckoe 3aHsTHE
JIEMOHCTPAIIMOHHOTO 000PYI0BaHHS

[lporpamma  cocraBieHa B COOTBETCTBUM ¢  TpeboBanusimu  DexepanbHOro
TOCYAAapCTBEHHOI0  00pa30BaTENbHOrO  CTaHAapTa BbICHIETO 00pa3oBaHUSA C  Y4ETOM
pPEKOMEHIAauil ¥ MPUMEPHOI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMO BBICILIETO 0Opa30BaHUS
no Hanpasinenuto 23.03.02. HazemHble TpaHCHOPTHO-TEXHOJIOTUYECKHE KOMILIEKCHI , TIPO(HIIH
[TogbeMHO-TpaHCTIOPTHBIE, CTPOUTENBHBIE, TOPOKHBIE MAIIMHBI 1 000PYIOBAaHUE.




