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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 o0yuenus - Ounas

Bunpr yae6HOM paboThI, BKITIOYAs
CaMOCTOSTEILHYIO paboTy
00ydarommxcs U TPYI0EMKOCTh
(B gacax) Dopmbl
- KonTakTHas paborta ¢ TEKYIIEro
e o0yJarmumucs o KOHTPOJIS
HaumenoBanue o § [IpaxTuko- &2 YCIIEBAEMOCTH
Ne paszena 54 9 OPHEHTUPOBAHHBI g (no neoensim
n/u JTUCIUILINHEI 5 = € 3aHATUA s cemecmpa)
(Momyms) © o < - E dopma
[5) 3 o] o
T 5 Z 3 = B E POMEXKYTOYHOU
o a2 g = &~ ) aTTecTalun
= e E g E 5
= £ = X 8 | (no cemecmpam)
2| 28 2
[t
s = o @)
= =
OcHOBBI ~ pacuera |
[MuceMenHas
POCKTHPOBAHUSI
KOHTPOJIbHAs
METaJUTHYECKUX L5 1 patora Nel
1 KOHCTPYKIIUH 7 ) 10 40 -
PYKIL 6 PacuerHo-
peneTyaToro u
rpadudeckas
CIUTONTHOCTEHYATOTO
. pabora
CCUCHUU
2 Martepuanst JUIS
METaUTHYECKUX
» 7| 1618 | 4 2 7
KOHCTPYKLIAU U KX
XapaKTePUCTHKU.
Bcero 7 cemectp 7 1-18 18 6 12 47 3auem

3 OCHOBHI
HAarpy>KeHHOCTH, pacdeTa
u POCKTHPOBAHUSI
METaJUTHYECKUX

o 8 1-4 10 4 4 40
KOHCTPYKIHI C y4eToM
CBAapPOYHBIX OCTATOYHBIX
HaIpsHKEHUI u
KOHIIEHTPATOPOB.

4 Pacuer u 5-11 10 IIncemennas
KOHCTPYUPOBAHUE CTPEN 8 8 6 40 KOHTPOJIbHAS
KpaHOB M DKCKaBaTOPOB. pabota No2

5 Pacuer u 12 4
KOHCTPYHUPOBAHHEC

pyHp [TucbmenHnas
METaJUTUYECKUX
KOHCTDYKIIH 8 2 5 KOHTpOJIbHAs
Py pabota Ne3
MEXaHHYECKOT0
000pyI0BaHUSI.
Bcero 8 cemectp 8 1-12 24 12 12 85 3auem c oyenkoi
: 1-1
Hroro: | 7 &1 n 18 24 132 | davem sauemc
1-12 oyenKoul




®opma 00yueHuss — O4HO-3a049Has

Bugp! yueOHoi paboThl, BKIIIOUast

CaMOCTOSITENBHYIO PaboTy
o0yyaromuxcst ¥ TpyI0eMKOCTh

(B yacax) Dopmbl
o KonrakTtHas pabora ¢ TEKYIIero
e o0yyarmumucs s KOHTPOJIS
Hanmenosanue e § IIpakTuko- 3 YCIIEBAEMOCTHU
Ne paszena 3 8 OpPUEHTUPOBAHHEI g (no nedensim
n/m JTUCIATIINHBI 5 = € 3aHATHI = cemecmpa)
s
(Momyst) © g - = e ®dopma
@] v
&) = E s g 6 Y | IpOMEKYTOUHOU
é sz 3 E < § aTTecTaluu
3
g E 2 = 2 | (no cemecmpam)
IS € 3 =
V) o < O <
s E o O
= =
OcHOBBI ~ pacyera W
IIuceMeHHas
MPOEKTUPOBAHUS
KOHTpOJIbHAsSI
METATHYECKUX
1 KOHCTPYKIIUi 8 8 14 20 pabora Nel.
Py 1-3 6 PacyetHo-
penIeT4aToro u
rpadudeckas
CIUIOIIHOCTEHYATOT O
. pabora
ceueHui
2 Matepuains IUTS
METANTHIECKUX
N 8 4 2 6 6
KOHCTPYKIMH W HuX
XapaKTEePUCTUKH.
3 OCHOBBI
Harpy>KeHHOCTH, pacuera
u MIPOEKTUPOBAHUSI
METaUTMYEeCKUX
N 8 5-16 6 8 14 18
KOHCTPYKLHMI C y4eToM
CBapOYHBIX OCTaTOYHBIX
HanpsKEHUH u
KOHIICHTPATOPOB.
Bcero 8 cemectp 8 1-16 14 16 34 44 3auem
4 Pacuer u IMucemenHas
KOHCTpyUpOBaHue crtpen | 9 1-6 20 10 30 KOHTpOJIbHAs
KpaHOB U HKCKaBaTOPOB. pabota Ne2
5 Pacuer u
KOHCTPYHUPOBaHHUE
THyHp 7-18 16 IMucemenHas
METANTHIECKUX
KOHCTD YKL 9 8 24 KOHTpOJIbHAs
TPYXIL pabota Ne3
MEXaHUYECKOTr0
000pyIOBaHHUS.
Bcero 9 cemectp 9 1-18 36 18 54 Oxzamen
: 1-16
Wroro: 8,9 1-18’ 50 16 52 98 Bauem, sx3amen




®opma 00yueHus — 3a09Has

Bugpl yueOHoi paboThl, BKITIOUast

CaMOCTOSITENBHYIO paboTy

o0yyaromuxcst ¥ TpyI0eMKOCTh

(B yacax) Dopmel
o KonrakTtHas pabora ¢ TEKYIIEeTO
e o0yyaromumucs s KOHTPOJIA
Hanmenosanue e § IIpakTuxo- S YCIIEBAEMOCTHU
Ne paszena 3 8 OpPUEHTUPOBAHH g (no nedensim
/T JUCLUIUTHHBI 3 = bIC 3aHATHS 3 cemecmpa)
(Momyst) © g - = E ®opmMma
] = — Q 5} |
s 5 2 = g 6 & MIPOMEKYTOUHOMN
5 a2 | g5 ~ S aTTecTaluy
= | 8| £ E &
S E 5 = Q | (no cemecmpam)
2 B = g
8“ < ¢ o =
O o < M <
g E =Y @)
= =
OcHOBBI ~ pacyera W
IIuceMenHas
MPOEKTUPOBAHUS
KOHTPOJIbHAs
METATHYECKUX 14 4 pabota Nel
1 KOHCTPYKIIUi 8 i 3 50 —
TPy 4 Pacuerno-
pelLIeTyaToro u
rpadudeckas
CIUIOLTHOCTEHYATOr0
. pabora
ceyeHHH

2 Matepuains IUTS

METaJUTHYESCKUX
N 8 5-16 2 1 44
KOHCTPYKIMA H X
XapaKTEePUCTUKH.
Bcero 8 cemectp 8 1-16 6 4 4 94 3auem

3 OCHOBBI
Harpy>KeHHOCTH, pacuera
u MIPOEKTUPOBAHUSI
METaUTMYEeCKUX

y 9 1-4 4 4 30
KOHCTPYKLMI C y4eToM
CBapOYHBIX OCTaTOYHBIX
HanpsoKEHU N u
KOHIICHTPaTOPOB.

4 Pacuer u 5-12 IMucemennas
KOHCTpyUpOBaHue crtpen | 9 1 2 34 KOHTpOJIbHAs
KpaHOB U HKCKaBaTOPOB. pabota Ne2

5 Pacuer u
KOHCTPYHpPOBaHHE

13-18 1
METANTHIECKUX
o 9 2 30

KOHCTPYKLU#H

MEXaHUYECKOTr0

000pyIOBaHHUS.

Bcero 9 cemectp 1-18 2 4 8 94 Oxzamen

: 1-16
Wroro: 8,9 1-18’ 8 8 12 188 3auem, sxzamen




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 JMCIMILTHHBI (MOJTyIs) Tema u conepKaHue 3aHATHS aKas.
4acoB
1 | OcHoBbI pacuera u OCHOBBI TPOEKTHUPOBAHMS CTPOUTENBHBIX MallUH H 14
IPOEKTHPOBAHUS TPAHCHOPTHO-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
BpalllalolIeNcsa Harpy3KHu.
IlepemerieHrst ynpyrux CUCTEM.
PaboTa BHEIIHNX ¥ BHYTPEHHUX CHJL.
YuusepcanbHas ¢popmyna Makcsemia-Mopa u Teopema
Bepemiaruna asst onpeneneHus nepeMereHui.
CraThyeckH  HEONpeneMMble  CHUCTEMBI M HX
OTIIMYHUTENbHBIE 0COOCHHOCTH.
MeTopl pacyeTa CTaTHYECKH HEOMPEIEINMBIX CHCTEM.
2 | Marepuains! mist Bunpl maTepuanoB aas METAIMYECKUX KOHCTPYKUUN U 4
METAJUTNYECKUX UX KJaccu(UKaIms.
KOHCTPYKLUHI U HX Mapku ¥ MHAEKCHl CTayled. PacueTHble CONpPOTUBICHUS
XapaKTePUCTUKH. CTaJiel U CBapHbBIX COCANHEHUH.
MerTobl pacuera METAJUIMIECKUX KOHCTPYKIIUH.
3 | OcHOBBI HarpyXK€HHOCTH, Pacuer u npoextupoBanne MK cTpouTeNbHBIX MalINH C 10
pacuera u Y4€TOM CBApOYHBIX OCTATOUHBIX HANPSKEHUH.
MPOEKTHPOBAHUS OO0pa3oBaHHE OCTAaTOYHBIX CBAapOUYHBIX HANPSDKEHUH U
METAJITMYECKUX MX U3MEHEHUS B MPOIIECcCEe KCIUTyaTaluy.
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 10NTOBEYHOCTh CBAPHBIX Y3JIOB Ha CTAJIUU
Pa3BUTHUS YCTAIIOCTHOM TPEIINHBI (YKHUBYYECTB ).
I1yTy NOBBIIIEHNS KUBYYECTH.
4 | Pacuern OnTtumaneHoe IIPOEKTUPOBAHUE COCTaBHBIX 10
KOHCTPYHPOBAHHE CTPEI pemerdatbix W OaJOYHBIX KOHCTPYKLIMH 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 1 KOMIIOHOBKA CTpel KPaHOB M JKCKaBaTOPOB,
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 4
KOHCTPYMpOBaHHE XpaHEHUs ChIY4YNX MaTepHaoB.
METaJUINYECKUX BbyHkepsl u cuiiockl. Pacuer u nmpoeKkTHpoBaHue.
KOHCTPYKLUH
MEXaHHYECKOTO
o0opyioBaHwUsl.
42
5.1.2.  ®opma obyuenus — Ouno-3a0unas
Kon-Bo
Ne HaumenoBanue paznena
Tewma u conepkanue 3aHATUSA aKa.
/11 TUCTIMTIITNHBI (MOJTYIIS)
9acoB
OCHOBBI IPOEKTUPOBAHUS CTPOUTENBHBIX MAILLINH U
TPaHCTIOPTHO-TEXHOJIOTUYECKOTO KOMILIEKCA.
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 CHCTEM.
METAJITNYECKUX N
. OCHOBBI pacyera 3IEMEHTOB METAJUIOKOHCTPYKINH.
1 | KoHCTpYKIIHii . 6
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 BHEIIHUX ¥ BHYTPEHHUX CHIL.
VYuusepcanbHas popmyna Makcsemna-Mopa u Teopema
Bepemaruna asis1 onpeneieHns nepeMenieHni.
CraTu4ecKku HeOolpeaeIuMbIe CUCTEMBI U X
OTJIIMYHUTEIbHBIE 0OCOOCHHOCTH.
MeTopI pacyeTa CTAaTHYECKH HEONPEAEIIMMBIX CHCTEM.
Bunsl maTepuanoB i METAIUNIMYECKUX KOHCTPYKLIAN 1
Marepuans! asns A p A pyKIl
UX KJaccu(UKaIms.
METaITTYECKUX .
2 ., Mapku 1 UHAEKCHI cTajeil. PacyeTHble CONPOTUBIEHUS 2
KOHCTPYKIHMH 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 MPOIIECcCEe KCIUTyaTallly. 6

KOHCTPYKIUH C y4ETOM
CBApPOYHBIX OCTATOYHBIX
HanpspKeHUH u
KOHLICHTPaTOPOB.

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

VcranoctHas JOJITOBCUYHOCTH CBAPHBIX Y3JIOB HA CTAAUN




00pa3oBaHMs yCTATIOCTHON TPELIUHBI C Y4eTOM
OCTaTOYHBIX HAIPSKEHUH.

YcTanocTHas JOITOBEYHOCTh CBAPHBIX Y3JI0B HA CTAJAUU
PasBUTHUS YCTaJIOCTHOM TPEIIMHBI ((KUBYYECTB).

ITyTH OBBILIEHUS] KUBYYECTH.

Pacuer n

OnTUMansHOE MTPOEKTUPOBAHNE COCTABHBIX
peleTyaThix ¥ 0ANOYHBIX KOHCTPYKIIHI KPAaHOB U
9KCKaBaTOPOB.

Pacuer u KOHCTpYHUPOBAHUE CTEPKHEBBIX KOHCTPYKLIUM.
PacueTHbIe IHHEI U TTpeieNbHbIE THOKOCTH.
CriomHocTeHYaThle CTEPKHU KaK DJIEMEHThI
CTEp)KHEBBIX cucTeM. Pacder n KOHCTpyHpOBaHUE.

4 | KOHCTpyHpOBaHHE CTPEN 20
Pacuer u KOHCTpyHpOBaHUE COCTABHBIX PEIIETYATHIX
KPaHOB M IKCKaBaTOPOB. 9 .
KOHCTPYKIMH Pa3TUYHBIX CEUCHHH.
Tunsl ¥ KOMIIOHOBKA CTPEJ KPaHOB U 9KCKABaTOPOB,
0COOEHHOCTH U OCHOBBI pacyera.
Pacuer u npoexTupoBaHue MOABEMHON CTPEIIBI KPAHA.
Pacuet 1 koHCTpyHpOBaHHE OATOYHBIX KOHCTPYKIIUH.
O0muii pacyer 6aOK HAa MPOYHOCTHh U YCTOMIUBOCTb.
Pacuer n
KOHCTPYHpOBaHHE .
OcHOBBI pacyeTa OYHKEPOB Pa3nUIHON (HOPMBI IS
MeTaJITMYECKUX
5 N XpaHEHUs ChIYYHX MaTepHaoB. 16
KOHCTPYKLMH
ByHkepbl u cuiockl. Pacder u npoeKTUpOBaHUE.
MEXaHUYECKOTO
00opyToBaHMSL.
50
5.1.3. Dopma obyuenus — 3aounas
Kon-Bo
No HaumenoBanue paznena
Tewma u conepkaHue 3aHATHSA aKas.
n/ma JUCTIMTIITNHBI (MOJTYIIS)
4acoB
OCHOBBI IPOEKTHPOBAHUS CTPOUTENBHBIX MAILIMH U
TPAHCHOPTHO-TEXHOJIOTUYECKOT0 KOMILJIEKCA.
Pounb 1 3HaUeHNE TUCIUTUINHEL, €€ CBS3b C APYTUMHU
JTUCITUITHHAMH.
Bup! moBpexIeHUH METAIIMYECKHX KOHCTPYKIUH U UX
MPUYHHBL
[MonsiTrie o pacuetHol cxeme. Kitaccudukarust
OcHOBBHI pacyeTa U pPacUETHBIX CXEM.
MPOCKTHPOBAHUS IloHATHA 0O KUHEMAaTHYECKOM aHAJIN3€ CUCTEMBI.
METaITTYECKUX Tena u cBsI3M TIOCKUX U MPOCTPAHCTBEHHBIX CHCTEM.

1 | xoHCTpYKIMI OcCHOBBI pacyeTa JIEMEHTOB METATUIOKOHCTPYKITH. 4
pELIETYaTOro U OcoOeHHOCTH 1 OCHOBEHI pacuera (hepM Ipu JeHCTBUN
CIUTOIIHOCTEHYATOT O MTOJIBIYKHOW HAarpy3KH.

CeYeHUH OCoOCHHOCTH M OCHOBHI pacdera (hepM Npu JIeHCTBUN

BpalllaloLIeiics Harpy3KH.

IlepemenieHns ynpyrux CUCTEM.

Pabora BHEMIHUX W BHYTPEHHUX CHJI.

VYuusepcanbHas popmyna Makcsemna-Mopa u Teopema
Bepemaruna 11 onpeneneHns nepeMenieHui.
CraTuyecky HeolpeAeIuMble CUCTEMbI U UX
OTJIMYHUTEIbHbIE OCOOCHHOCTH.
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MeTo1pI pacueTa CTaTHYECKH HEONPEAEINMBIX CHCTEM.
MarepHas s Buasl Mmatepuanos Uil METANIMYECKUX KOHCTPYKIMN U

UX KJIacCU(pUKAIIHS.

g | MCTALIIHCCKUX Mapku 1 UHAEKCHI cTajeil. PacueTHble CONPOTUBIEHUS 2
zzg;ggg;g;zﬂ%x cTalieil U CBapHBIX COEAMHEHUH. }

MerTozpl pacyeTa METAIIMYECKUX KOHCTPYKLIHUIL.

Pacuer u npoextupoanrie MK cTpouTenbHBIX MalINH C

Y4€TOM CBAPOYHBIX OCTaTOUHBIX HaNpSKEHUH.

OCHOBBI HATPYKEHHOCTH, O06pa3oBaHNe OCTATOYHBIX CBAPOYHBIX HAMPSHKESHUH U
pacuera i UX U3MEHEHUS B IIPOLIECCE IKCILUTyaTaLIH. §

BrnusiHue 0CTaTOYHBIX CBAPOYHBIX HANPSDKEHUN Ha
HPOCKTHPOBATIHA CTaTUYECKYIO IPOYHOCTh U UKJINIECKYIO
METaJITMYECKNUX

3 KOHCTPYKIHiA C yIeTOM JIOJITOBEYHOCTb.

YcTanocTHas JONTOBEYHOCTh CBAPHBIX Y3JI0B HA CTaJAUN
iii%?;?;ﬁ;c;amq}lm o0pa3oBaHHA yCTaHOCTH(lﬁ TPEIIUHBI C YIETOM
KOHIICHTPATOPOB. OCTaTOYHBIX HANPSKEHUH.

YcTanocTHas JOJITOBEYHOCTh CBAPHBIX Y3JI0B Ha CTaIUH

Pa3BUTHUS YCTAJIOCTHOM TPEIUHBI (>KUBYYECTb).

ITyTH NOBBILIEHUS] KUBYYECTH.

OnTrMalibHOE IPOESKTUPOBAHUE COCTABHBIX

peleTyaThiX 1 0aJOYHBIX KOHCTPYKIIMH KPaHOB U

9KCKaBaTOPOB.

PacueT 1 KOHCTPYHPOBaHHE CTEPIKHEBBIX KOHCTPYKIIUH.

PacueTHble IJIMHBI ¥ IPEAETbHBIE THOKOCTH.

P CHyIo1IHOCTEHYAThIE CTEPKHU KaK 3JIEMEHTHI
4 Kglc;(l:’i;}lf/lHPOBaHI/Ie crpen CTEP)KHEBBIX CUCTEM. PacueT 1 KOHCTpyHpOBaHHE. 1
KpaHOB 1 KCKABATOPOB. Pacuer n KOHCTPYHPOBAHHE COCTABHBIX PEIIETHATBIX

KOHCTPYKIIUH pa3iINuHbIX CEYEHU.

Tunsl 1 KOMIIOHOBKA CTPEJ KPAaHOB M SKCKaBaTOPOB,

0COOEHHOCTH U OCHOBBI pacyera.

Pacuer u npoexTupoBaHue MOABEMHON CTPEIIBI KPaHa.

PacueT 1 KOHCTpyHpOBaHHE OATOYHBIX KOHCTPYKIIUH.

OO6uwmii pacuyer 0aJIOK Ha HPOYHOCTh U YCTOHYUBOCTD.

Pacuer n
KOHCTPyHpOBaATie OcHOBBI pacuera OYHKEPOB pa3IUIHON HOpPMBI IS
5 | MOTALIIHCCKUX XpaHEHUs! ChITYYNX MaTepHalloB. 1
KOHCTPYXIH ByHkepbl U cuiockl. Pacuer u npoeKTUpOBaHUE.
MEXaHUYECKOTO
000pyTOBaHUSL.
8
5.2. Jlabopamopmwiii npakmuxkym
5.2.1. @opma obyuenus - Ounas
Ne Haumenoanue pasznena . Koz-s0
Tema u conepkanue 1a00paTopHON pabOTEI aKa.
n/n JUCTIMILITHBI (MOJTYJIS) 4ACOR
1 | OcHoBEI pacuera u OnpeneneHne ONTUMAIbHOW TOYKM IIOJBECA CTPEIBI
MPOCKTHPOBAHUS 0alIeHHOr0 KpaHa ¢ TPY30BOH TEJIEKKOM.
METaITTYECKUX
KOHCTPYKIIMH 10
pELIETYaTOro U
CIUIOIIHOCTEHYAaTOI 0
CeYeHui
2 | OcHoBbl HarpyxkeHHOCTH, | [IpoekTupoBaHHE CBApHBIX y3JI0B PELIETYATHIX CTPEI 8
pacueTa u KpaHOB H ONpeNETIeHNe KPUTHYECKUX HATPYy30K.
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MIPOCKTUPOBAHUS
METAITHTYECKUX
KOHCTPYKIIUH C y4ETOM
CBApPOYHBIX OCTATOYHBIX
HanpspKeHUH u
KOHIICHTPaTOPOB.

18

5.2.2. ©opma obyuenus —

Ouno-3aounas

/1

Haumenoanue paznena
JTUCHUTUTUHBI (MOJTYIIS)

Tema u comepxkanue 1a00paTOPHOM PabOTHI

Kon-Bo
akaj.
JacoB

OcHOBEHI pacyeTa U
IPOEKTHPOBAHUS
METaJUINYECKUX
KOHCTPYKLUI
pemeryaToro u
CIUIOLIHOCTEHYATOTO
CEeYeHUI

OrnpexeneHre ONTUMAIBHON TOYKY MOABECA CTPENbI
OareHHOTro KpaHa ¢ TPY30BOH TEIEeKKOH.

OCHOBBI HArpyK€HHOCTH,
pacdera u
MIPOEKTUPOBAHUSA
METaJUIMYECKHUX
KOHCTPYKIUH C yUETOM
CBapOYHBIX OCTATOYHBIX
HaIPSHKEHUN U
KOHLICHTPAaTOpOB.

IIpoexTupoBaHue CBapHBIX y3J10B PELIETYATHIX CTPEI
KpPaHOB U ONPEJEICHUE KPUTUYECKUX HATPY30K.

16

5.2.3. Dopma obyuenus - 3aounas

/1

HaumenoBanue paznena
JUCTIMTIITNHBI (MOJTYJIIS)

Tema u conepxanue nabopaTopHOH paboOThHI

Kon-Bo
akaj.
4acoB

OcHOBEHI pacyera U
POEKTHPOBAHUS
METAJUTNIECKUX
KOHCTPYKLUI
peLeTyaToro u
CIUIOLIHOCTEHYATOTO
CEUYCHUNI

Onpenenenne oNTUMAIBHONW TOYKH TIOJBECA CTPEIBI
0alIeHHOTO KpaHa ¢ TPY30BOH TEJIEKKOM.

OCHOBBI HArpyKEHHOCTH,
pacuera u
MIPOEKTUPOBAHUS
METaITTYECKUX
KOHCTPYKIUH C y4eTOM
CBapOYHBIX OCTaTOYHBIX
HaIPSHDKEHUH U
KOHIIEHTPaTOPOB.

[IpoexTupoBaHye CBAPHBIX y3J10B PELIETYATHIX CTPEI
KPaHOB U OIPEJEIICHUE KPUTUYECKUX HATPY30K.

5.3.

5.3.1L

Ilepeuenv npakmuueckux 3auamuil

Dopma obyuenus — ounasl

HaumenoBanue paznena
TUCITATIINHBI (MOTYIIS)

Tema u COACPIKAHUC 3aHATUA

Komi-Bo
akas.
9acoB

OCHOBEI pacyeTa v

OCHOBBI

MPOCKTUPOBaHUA CTPOUTCIBHBIX MaAIlMH U
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MPOEKTUPOBAHUSA TPaHCTIOPTHO-TEXHOJIOTHYECKOTO KOMIUIEKCA.
METaJUINYECKUX Pacuer u omnpeneneHue ycwinidi B CTEPXKHEBBIX
KOHCTPYKIUH KOHCTPYKUMSIX TIPH IOMOIIM CIIOCOOOB  CKBO3HBIX
pELIeTyaToro u CCUCHMI, BBIPE3aHMsI Y3JIOB, TpadUUecKOro, JIHUHUH 4
CIUIOLLIHOCTEHYATOT 0 BIMSTHYSI, OKPY>KHOCTEH BIHstHAS 1 OBM.
CEUYEeHUI. Pacuer u onpeznenenue ycuinii B CTaTUYECKU 4
HEOMPEAETNMBIX CUCTEMAaX METOOM CHJI.

2 | Matepuansl qis Buael MaTepranoB A METaNIMYECKUX KOHCTPYKIMN U
METaJUINYECKUX uX KiaccuuKaius.

KOHCTPYKIMI U UX Pacuer MeTamnyeckux KOHCTPYKLHNA [0 METOLY
XapaKTEPUCTUKH. MIpeJIeNbHBIX COCTOSHUM. 2

3 | OcHoBbl HarpyxkeHHOCcTH, | Pacuet u nmpoektupoBanue MK cTpoUTENbHBIX MAIINH C
pacuera u Y4€TOM CBAPOYHBIX OCTAaTOUHBIX HaNPSKEHUH.
MIPOEKTUPOBAHUS Pacuer nuknuyeckoi U yCTaIOCTHOW JOJITOBEYHOCTH
METaJUINYECKUX CBapHOTO HaXJIECTOYHOT'O COEAMHEHHS C CBAPOYHBIMU 6
KOHCTPYKIUH ¢ yuyeToM OCTAaTOYHBIMH HANPSHKEHUSAMH U KOHIIEHTpaToOpaMu
CBapOYHBIX OCTaTOYHBIX HaIpsHKEHUH.

HaIpsLDKEHUH 1
KOHIICHTPaTOPOB.

4 | Pacuern OnTumansHoe IIPOCKTUPOBAHUE COCTaBHBIX
KOHCTPYHPOBaHHUE CTPeIl pemieTyaTblx M OaJOYHBIX KOHCTPYKIHMH KpaHOB U
KpPaHOB M IKCKaBaTOPOB. 9KCKaBaTOPOB.

Br100p pacueTHBIX CXeM KOHCTPYKIHHA. 2
Omnpenenenre NeUCTBYIOMUX HATPY30K U YCUITHI. 4

5 | Pacuern OcHOBBI pacuera OYHKEPOB Pa3IUIHON HOpPMBI IS

KOHCTPYyHpOBaHHE XpaHEHUs ChITYYNX MaTepHasoB.
METaJITNYECKUX OCOOCHHOCTH MPOSKTUPOBAHUSI U OCHOBBI pacyera 2
KOHCTPYKLMH OyHKepa.
MEXaHUYECKOTO
000pyTOBaHUSI.
24
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.
MIPOEKTUPOBAHUSA o
Pacyer u omnpenenenre yCHiIHiA B CTEPKHEBBIX
METAJITMYECKUX
. KOHCTPYKITUSIX TIPH ITOMOIIU CITIOCOOOB CKBO3HBIX
1 | KOHCTpYKIHit ] . 14
CEUEHHH, BBIPE3aHUs Y3JI0B, rpadUuecKoro, TMHAN
pEIIeTyaToro u o
BIIUSIHYS, OKpY)KHOCTeH BiustHUS 1 OBM. Pacyer n
CIUIOIIHOCTEHYAaTOr 0 .
ceuenii ompezeNieHNe YCHINH B CTATHUECKH HEOTIPEIETUMbIX
) CHUCTEMAX METOJOM CHJI.
Marepuans! 11t Buael MaTepranoB A METAUINYECKMX KOHCTPYKIIMN U

o | METALTHYECKHX uX KjaccuuKamus.

KOHCTPYKIIUN U UX PacueTr MeTammyeckux KOHCTPYKIIMI IO METOIY 6
XapaKTEPUCTHKH. MIpEJIEIbHBIX COCTOSTHUM.




13

OCHOBBI HArPY>KEHHOCTH,
pacuera u Pacuet u nmpoextrupoBanne MK cTpouTEIbHBIX MAIIIUH C
MPOEKTUPOBAHUS Y4€TOM CBAPOYHBIX OCTAaTOYHBIX HaNPSKEHHUH.

3 | METALIMYECKHX PacueT nMKIM4ECKON U yCTaIOCTHON JONTOBEYHOCTH
KOHCTPYKLUH C Y4ETOM CBAPHOT'0 HAaXJIECTOYHOTO COCAUHEHUS C CBAPOYHBIMU
CBapOYHBIX OCTATOYHBIX OCTAaTOYHBIMH HANPSHKEHUSMH U KOHIIEHTpaToOpaMu 14
HanpsHKEHUM U HaNpsHKEHUH.

KOHLIEHTPaTOPOB.
OnTUMansHOE MTPOEKTUPOBAHNE COCTABHBIX
Pacuer n peleTyaTbix 1 0aJOYHBIX KOHCTPYKIUH KPaHOB U

4 | KOHCTpyHpOBaHHE CTPEIT 3KCKaBaTOPOB.

KpPaHOB U YKCKaBaTOPOB. Br16op pacdeTHBIX cxeM KOHCTpyKuuii. OnpeneneHre 10
JICHCTBYIOINUX HATPY30K U YCUIIMM.

Pacuer n

KOHCTPYHUPOBaHUE OcHOBBI pacyeTa OYHKEPOB Pa3IAIHON (OPMBI IS

5 | METALITHYeCKHX XpaHEeHUs! ChIITYYHX MaTEPUAIIOB.

KOHCTPYKIIUH OcoOEeHHOCTH MTPOEKTUPOBAHMSI U OCHOBHI pacyera 3
MEXaHUYECKOTO OyHKepa.
o0opynoBaHMsL.
52
5.3.3.  @opma obyuenus — 3a0unas
Kon-Bo
No HaumenoBanue paznena
TeMma u conepkaHue 3aHATUS aKaj.
/11 TUCTIMTIINHBI (MOJTYIIS)
4acoB
OCHOBBI POEKTUPOBAHUS CTPOUTEIBHBIX MALIHH U
OcHOBEHI pacyera U
TPAHCIOPTHO-TEXHOJOTMYECKOT'O KOMILJIEKCA.
MPOEKTUPOBAHUS o
Pacyer u ornpenenenre yCuinii B CTEPKHEBBIX
METaJUIMYECKUX
N KOHCTPYKIIUSIX TIPH [TOMOIIY CITIOCOOOB CKBO3HBIX
1 | xoHCTpYKIHIA 2 .
CEYeHUH, BRIPE3aHHS y3JIOB, TPAPUIECKOTO, TMHHMA
pEelIeTyaToro u o
BIIMSTHYSL, OKPY>KHOCTEW BIHMSHUA 1 OBM.
CIUIOLIHOCTEHYATOTO . 3
ceueni Pacyer u omnpenienenne ycunuii B CTaTUYECKU
) HEONPEJIETUMBIX CUCTEMAaX METOIOM CHIL.
Marepuans! ass "
Buasr MaTepranoB A METaUNIMYECKUX KOHCTPYKIMN U
METAJITNYECKUX
N WX KJIacCUUKaIus.

2 | KOHCTPYKIMWH U UX .

Pacuer MeTannuyeckux KOHCTPYKUUH IO METOAY
XapaKTEPUCTUKHU. .

MpeJIETbHBIX COCTOSIHUM. 1
OCHOBBI HArpyKEHHOCTH,
pacuera u Pacuer u npoextrpoBanue MK cTpouTenbHBIX MAIIMH C
MIPOEKTUPOBAHUSA Y4ETOM CBAPOYHBIX OCTAaTOYHBIX HaNPSKEHHUH.

3 | METAIMYECKHX Pacuer nuknm4ecko U yCTAIOCTHOM JOJTOBEYHOCTH
KOHCTPYKIHH C y4eTOM CBapHOTO HaXJIECTOUYHOTO COETMHEHHS C CBAPOYHBIMHU
CBapOYHBIX OCTaTOYHBIX OCTAaTOYHBIMH HaNPSHKEHUSMH U KOHIIEHTpaTOpaMu 4
HanpsHKEHUH 1 HapsHKEHUH.

KOHIICHTPaTOPOB.
OnTUMansHOE MTPOEKTUPOBAHIE COCTABHBIX
Pacuer n peleTyaTbix 1 0aJ0YHbIX KOHCTPYKINH KpaHOB U

4 | KOHCTpyHpOBaHHE CTPENT 9KCKaBaTOPOB.

KPAaHOB U 9KCKaBaTOPOB. Br160op pacueTHBIX cXeM KOHCTPYKITHI. 5
OnpeneneHre NeHCTBYIOINX HATPY30K U YCHIIHI.
Pacuer n OcHOBBI pacuera OYHKEPOB pa3IuIHON HOpPMBI IS

5 | KOHCTpyHpOBaHHE XpaHEHUs CBHITYYHX MaTEPUAJIOB.

METaJUIMYECKHUX Oco0eHHOCTH POSKTHPOBAHNS U OCHOBBI pacyeTa 2
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KOHCTPYKIUH
MEXaHMUYECKOTO
o0opyIoBaHMsL.

OyHKepa.

12

5.4.

Kypcosas paboma/kypcoeoii npoekm u 2pynnogvle KOHCYIbMAayuu nNo KypCo8biM
pabomam u Kypcoguim NpoeKmam y4eOHvlM NIAHOM He NpedyCMOmMpeHbl

5.5. Camocmosmenvhas paboma
55.1. @opma obyuenus - ounasn
Kon-Bo
Ne Hanmenosanue pa3znena
i SMCIMILTIHbE (MOJTyI1s) Coneprxanne paboThI aKa.
4acoB
1 | OcHoBBI pacuera u | Ilonarue 0 T€OMETPUYECKU HEU3MEHSEMBIX, 40
IMPOCKTHUPOBAHUA TCOMCTPUUCCKU HU3MCHACMbIX u MI'HOBCHHO
METAJUTNIECKUX HU3MEHIEMBIX CHCTEMAX.
KOHCTPYKUHUN O0pa3oBaHUe reOMETPUUECKUX HEU3MEHSIEMBIX TUIOCKUX
pemeTYaToro " | 1 IPOCTPAHCTBCHHBIX CUCTCM.
CIUIOLIHOCTEHYaTOr0 [loHATHE O CTAaTHMYECKH ONPENCIUMBIX M CTaTHYECKH
CCYEHHUH. HEONpPEAECITUMBIX CUCTEMaX. CoenuHsaeMble u
COCAMHSIONINE DIIEMECHTBI, UX pacyeT W OINpeleeHHe
YHCIIa JINIIHUX CBS3EH.
Meroapl ompeneneHus YCWIMA OT  MOCTOSHHBIX
HArpy30K B CTPEXHEBBIX PELIETYATHIX CUCTEMAX.
[Ipu3Haky HyJEBBIX CTEpXKHEH QepM.
VY3510Bas nepegaya Harpy3KH.
Pacnpenenenue BecoBoit Harpy3ku 1o ysnam (hepMel.
Omnpenenenne ycwimid B CTEpXKHIX (QepMBl  OT
MOCTOSIHHBIX Harpy30K I10 JMHUSM BIUSHUS.
Omnpenenenne ycwiMd B CTEpXKHIX (epMmbl  OT
pacIpeneseHHON Harpy3KHy 0 JIMHUSAM BIIUSTHUS.
Omnpenenenne ycwiMid B CTEpXKHIX (epMmbl  OT
Bpalaromneiics Harpy3Kku 1o OKpy>KHOCTSIM BITUSTHHS.
OHpe,ﬂeHeHI/Ie MaKCHUMAJIbHbIX pacTAruBaromnx u
CKHMMAIOUIMX YCWIMI OT MOJBMXKHOM M Bpaljarolieics
Harpy3ox.
Obmee monsatne o  mepemenieHusX.  CHCTEMBI
HWHJIEKCAlIUK [IEPEMEICHUH.
Omnpenenenus nepeMelieHui s Gpepm, 6ok U pam.
2 | Marepuansl ans VYrnepoaucteie W JIETHPOBaHHbIE CTalu B 7
METAIINYCCKUX MCTAJIJIOKOHCTPYKIIUAX. MapKI/I 1 MHACKCHI CTAJIN
KOHCTPYKUUN U UX OCHOBHBIC TIOHATHS O PACYETe METAITIOKOHCTPYKITHH TI0
XapaKTePUCTUKU. METOAY IMpedeNbHBIX COCTOSHMA M 10 JOIyCKaeMbIM
HaNpsHKEHUSIM.
3 | OcHOBBI HarpyXeHHOCTH, | [[oHATHE O HaYaNbHBIX W BTOPHUYHBIX CBApPOYHBIX 40
pacuera U | OCTaTOYHBIX HANPSDKEHUSX.
MPOEKTHUPOBAHUS VYcmoBus ~ penakcalMd — HAYalbHBIX  CBAapOYHBIX
METAIINYCCKUX HaprI)KeHI/If/'I.
KOHCTpYKIMiA ¢ yderom | Ompenenenue npejena BBIHOCTHBOCTH CBAPHBIX y3IIOB.
CBapOYHBIX  OCTAaTOYHBIX | BiMsiHHE pa3NUUHBIX YIPOUHAIOUINX TEXHOIOTHUECKUX
HaNpsLKeHUH U | 06pabOTOK Ha IpeIeN BEIHOCIMBOCTH CBAPHBIX
KOHIIEHTPaTOPOB. 00pasIoB.
4 | Pacuer u | Onpenenenue OCHOBHBIX TIPOW3BOIHBIX 40
KOHCTPYHPOBAaHHE  CTpeJ | TEOMETPUUYECKUX  IapaMmeTpoB CTpeIBl KpaHa.
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KpaHOB 1 9KCKaBaTOPOB.

KommanoBka ¢epm. Bpibop reomerpuueckoll cxembl,
pa3MepoB W uucna naHened. KoHCTpykuua u pacuer
cBapHBIX y3710B. [lom0op cedyeHus: mosicoB M pEIICTKH.
IIpoBepka yCTONYUBOCTH.

5 | Pacuer n | Ha3znauenwe u kiaccudukarysi OyHKepoB. 5
KOHCTPYHPOBaHUE [Ipumeps KOHCTPYKLUI. MaTtepuans! 111 U3rOTOBICHUS
METaJNTNIEeCKUX OyHKepoB, TOA00p U pacuer.

KOHCTPYKUUH
MEXaHHUUYECKOI'0
000pyTOBaHMsI.
132
5.5.2. Dopma 0byuenus — ouno-3ao0unas
Kon-Bo
No HaumenoBanue paznena
i SMCIMILTIHbE (MOJTyI1s) Copneprxkanre padOTHI akaj.
4acoB

1 | OcHoBsI pacuera u | Ilonarue 0 T€OMETPUYECKU HEU3MEHSEMBIX, 20
MPOEKTHPOBAHUS reOMETPHUYECKH W3MEHSIEMBIX u MTHOBEHHO
METAJUTNIECKUX HU3MEHIEMBIX CHCTEMAX.

KOHCTPYKIUI O6pa3zoBaHye reOMETPHYECKUX HEU3MEHIEMBIX TIOCKUX
penieryaToro U | M IPOCTPAHCTBEHHBIX CUCTEM.
CIUIOLIHOCTEHYaTOr0 [loHsATHE O CTAaTHMYECKH ONPENCIUMBIX M CTaTHYECKU
CCUEHUH. HEONpPEAECITUMBIX CUCTEMaX. CoenuHsAeMbIe u
COEIUHSIONINE 3JEMEHThI, UX pacueT U OIpejeseHHe
YHCIIa JINIIHUX CBS3EH.
Meroapl ompeneneHus YCWIMA OT  MOCTOSHHBIX
HArpy30K B CTPEKHEBBIX PEIICTYATHIX CHCTEMAX.
[Ipu3Haky HyJEBBIX CTEpKHEH QepMm.
VY3510Bas nepegaya Harpy3KH.
Pacnpenenenue BecoBoit Harpy3ku 1o y3iaam (epMsl.
Omnpenenenne ycwimid B CTEpXKHIX (QepMBl  OT
MOCTOSIHHBIX Harpy30K I10 JMHUSM BIUSHUS.
Omnpenenenne ycwiMid B CTEpXKHIX (epMmbl  OT
pacrpe/ielieHHON HArpy3KH 110 JIMHUSIM BIIHSHUSL.
Omnpenenenne ycwimid B CTEpXKHIX (QepMBl  OT
Bpalaromneiics Harpy3Kku o OKpY>KHOCTSIM BIIUSTHHS.
OmnpeneneHne MakCHUMalbHBIX — PACTATHUBAIONIUX U
CKHMMAIOUIMX YCWIMM OT MOJBMXKHOM M Bpaljarolieics
Harpy3ox.
Obmee monsatme o0 mnepeMemnieHusX.  CHCTEMBI
HWHJIEKCAlUK IEpEMENICHUH.
Omnpenenenus nepeMelieHni s Gpepm, 6ok U pam.

2 | Marepuansl ans VYrnepoaucrteie U JIETHPOBaHHbIE CTaJH B 6
METAITTHIEeCKUX METaJUIOKOHCTPYKIHUAX. MapKi W MHAEKCHI CTaH
KOHCTPYKITUH U HX OCHOBHBIE TIOHSTHS O PacyeTe METANIOKOHCTPYKIIUI 110
XapaKTePUCTUKH. METOAY IMpeeNbHBIX COCTOSHMH M IO JOIyCKaeMbIM

HaNpsHKEHUSIM.

3 | OcHoBBl HarpyxeHHOCTH, | [IoHATHE O HaYaNBPHBIX W BTOPUYHBIX CBApPOYHBIX 18
pacdera W | OCTaTOYHBIX HAMPSKEHUSIX.

MPOEKTHUPOBAHUS VYcnoBus  penakcalMd — HAYalbHBIX  CBAapOYHBIX
METaJUTNYEeCKUX HaTPsHKEHUH.

KOHCTPYKIM ¢ yderoMm | OmpeneneHne npe/ena BEBIHOCIUBOCTH CBAPHBIX Y3II0B.
CBapOYHBIX  OCTATOYHBIX | BiusiHHE pa3NUyuHBIX YIPOUHSIOMIMX TEXHOJOTHUECKIX
HanpsHKeHUH U | 06pabOTOK Ha IpeeN BEIHOCIMBOCTH CBAPHBIX




16

KOHIIEHTPaTOPOB. 00pa3LoB.

4 | Pacuer u | Onpenenenue OCHOBHBIX TIPOW3BOIHBIX 30
KOHCTPYHPOBAHUE  CTpeJ | TEOMETPUIECKUX napameTpoB CTpeJIbl KpaHa.

KpaHOB U 9KCKaBaTOPOB. KommanoBka ¢epm. BpiOop reomeTpuueckoil CXembl,
pasmepoB u uucia na”ened. KoHcTpykuus u pacuer
CBapHBIX y3710B. [lon0bop cedeHus: MosICOB M PEIIETKH.
IIpoBepka yCTONYUBOCTH.

5 | Pacuer n | Ha3znauenwe u xiaccudukarysi OyHKepoB. 24
KOHCTPYHPOBaHUE IIpumeps! kKoHCTpYKLMI. MaTepuransl 1Sl U3rOTOBICHUS
METAIITNYECKUX OyHKepoB, TOA00p U pacuer.

KOHCTPYKUUH
MEXaHHUUYECKOTI'0
000pyTOBaHMSI.
98
5.5.3. ®@opma obyuenus - 3aounas
Koxn-Bo
No HaumenoBanue pasnena
i SMCIMILTIHb (MOJTyI1s) Coneprxkanue paboThI aKaj.
4acoB

1 | OcHoBBI pacueta U | OCHOBBl MPOEKTUPOBAHUSl CTPOUTENBHBIX MAIIUH H 50
MIPOEKTHPOBAHUS TPaHCIIOPTHO-TEXHOJIOTUYECKOT0 KOMIUIekca. Poip u
METAJUTNIECKUX 3HAYeHHWE JUCLUIUIMHBI, €€ CBSI3b C JPYTHMH
KOHCTPYKLIUH JUCLUIUIMHAMU.
pelIeTyaToro 1 | Buzasl noBpexaeHNI METANINYECKUX KOHCTPYKIIUHA U UX
CINIOIIHOCTCHYATOI'O MPUYNHBI.

CEYCHMUI. [lonstTme o pacuerHoit cxeme. Kmaccudukarms

pPacUETHBIX CXEM.
[ToHATHA O KHUHEMATUYECKOM aHAJNU3€ CHCTEMBI.
[Tonsatue 0 TEOMETPHUYECKU HEU3MEHSEMBIX,
FEOMETPHUYECKU WU3MEHAEMBIX u MI'HOBEHHO
M3MEHSAEMBIX CHCTEMAaX.

O6pa3oBaHie rEOMETPHUECKUX HEU3MEHIEMBIX IIOCKUX
U IPOCTPAHCTBEHHBIX CUCTEM.

[lonsTe O cTaTUYeCKH OMPENENMMBIX M CTaTHYECKH
HEONpeAeTUMBIX CHCTEMaXx. Coenunsgemsble u
COEUHSAIOIINE 3JEMEHTBI, UX pAacueT U OINpEAeIcHHE
YuCla JIMIIHUX CBSI3EH.

Mertoapl  ompeneneHus  YCWIMH  OT  MOCTOSHHBIX
Harpy30K B CTPEKHEBBIX PEUIETUATBIX CUCTEMAX.
[Ipu3Haky HyJIEBBIX CTEPXKHEN QepM.

VY3n0Bas nepeaada Harpy3KH.

Pacmipenenenne BecoBoil Harpy3Kku Mo y3mnam (epmel.

Omnpenenenne ycuwiumid B CTEpXKHIX (QepMbl  OT
MOCTOAHHBIX HArpy30K I10 JIMHUAM BJIMAHUSA.
Omnpenenenne ycwimid B CTEPXKHIX (QepMBl  OT
pacrnpe/ieleHHON Harpy3KH O JIMHUSIM BIUSHUSL.
Omnpenenenne ycuiMmid B CTEpXKHIX (QepMbl  OT

BpAIAIOIEHCS HATPY3KH 110 OKPYKHOCTSIM BITHSTHEISL.
OmnpeneneHre MaKCHUMAIbHBIX — pPACTATUBAIOIIUX U
CKUMAIOIIUX YCWJIMM OT MOABMXKHOW M Bpallaromieics
Harpy3oK.

OOmiee  MOHATHE O
HUHJEKCAIUH [IEPEMEIICHUM.
Crathueckn  HEOIpeAeITUMBIC

nepemenieansax.  Cucrema

CHUCTCMbI )4 nx
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OTJIMYHUTENbHBIE OCOOCHHOCTH.
MeTobI pacyeTa CTaTHYECKH HEOIPEAECIUMBIX CHCTEM.
Marepuainsl 1j1st YraepoaucTsie u JIETUPOBAHHbIE cranu B 44
METAIITNYECKUX METAIJIOKOHCTPYKIUAX. MapKu M MHIEKCHI CTallu
KOHCTPYKIUI U UX OCHOBHBIE MOHATHS O PacyeTe METANIOKOHCTPYKLUI 110
XapaKTEePUCTUKH. METONly MpPENEeNbHBIX COCTOSHHNH M IO JOITyCKacMBIM
HapsUKEHUSIM.
OcHoBBI HarpykeHHOCTH, | [loHsTHE O HadaldbHBIX M BTOPUYHBIX CBAPOYHBIX 30
pacdera 1 | OCTaTOYHBIX HANPSKCHUAX.
MIPOEKTHPOBAHUS VYcnoBuss  permakcalMid  HadalbHBIX  CBAPOYHBIX
METAIITNYECKUX HaIpsHKEHUH.
KOHCTpyKIui ¢ yueroM | [lonsitue o LHUKJIAYECKON u YCTaJIOCTHOM
CBAapOYHBIX  OCTaTOYHBIX | JOJITOBEYHOCTH CBAPHBIX Y3JIOB.
HanpspKEeHUH u | Onpeznenenue npenaeaa BHIHOCIMBOCTH CBAPHBIX Y3JIOB.
KOHIIEHTPaTOPOB. YcranocTtHas 1OATOBEYHOCTh CBAPHBIX Y3JI0B HA CTAIUU
0o0pa3oBaHMs YCTAIOCTHOW TPELIMHbI C Y4YETOM
OCTaTOYHBIX HANPSHKEHUN.
YcranocTHas 1OATOBEYHOCTh CBAPHBIX Y3JI0B HA CTAIUU
Pa3BUTHS YCTAIOCTHON TPEIIUHBI (YKHBYYECTB).
[1yTH NOBBIIEHUS KUBYYECTH.
Pacuer u | Pacuer u KOHCTpyMpOBaHME LEHTPAIBHO-PACTSHYTHIX, 34
KOHCTPYHpPOBaHHE  CTpeJ | LIEHTPAIbHO-CKATHIX, BHEIIEHTPEHHO-CKAThIX U C)KaTO-
KpPaHOB H 9KCKaBaTOPOB. H30THYTBIX CIIONTHOCTEHYATHIX CTPEIKHEM.
Pacuer u KOHCTpyHMpOBaHME CKAaTBIX H CXKaTo-
U30THYTBIX COCTaBHBIX CTEpKHEM. IIpoBepka
YCTOMYHBOCTH.
Tumsl ¥ KOMIIAHOBKA CTpel KPaHOB M DKCKaBaTOPOB,
0COOEHHOCTH M OCHOBEHI pacyera.
Pacuer u npoexkTHpoBaHUE NOABEMHON CTPEIIBI KpaHa.
Onpenenenne OCHOBHBIX MIPOU3BOJHBIX
TeOMETPHUYECKUX napaMeTpoB CTpEIbI KpaHa.
KommanoBka ¢epm. Bribop reomerpuueckoil cxemsbl,
pasMepoM W uMcna mnaHened. KoHCTpyknuss u pacder
cBapHBIX y3710B. [lom0op cedyeHus MosicoB M pEIIECTKH.
IIpoBepka ycTOHYMBOCTH.
Tunsl cBapHBIX coeanHeHuil. Pabora u pacder
COEJIMHEHNH C YIIIOBBIMU U CTBIKOBBIMH IIIBAMH.
Pacuer u | ByHkepbl pa3nuuHOW (OPMBI I XpaHEHUS CHITyYUX 30
KOHCTPYHPOBaHHE MatepuaiaoB. OCHOBHBIE CBEACHHUS.
METAIITNIECKUX Haznauenue u knaccupukanys OyHKEpOB.
KOHCTPYKUUH [Ipumepsl KOHCTpYKIMI. MaTepuansl A U3TOTOBICHUS
MEXaHUIECKOTO OyHKEpOB, TTOA00p U pacyer.
000pyTOBaHMsL.
188

. IlepeyeHb yueOHO-MEeTOAUYECKOT0 O0ecneYeH s AJI1 CAMOCTOATEILHON padoThl
o0y4arommxcs Mo JMCHUIIHHE (MOLYJII0)

Kpr BKJIIOYACT JICKIIUU, J'Ia60paT0pHBIfI NPaKTUKYM U MPAKTHYCCKUC 3aHATHA, 4 TAKKC

CaMOCTOSITENTFHYIO PadOTy CTyICHTA.

Jlis ocBOEHUSI NaHHOW TUCIUIUIMHBI CTYIASHT JOJKEH BBIMOIHUTH CAMOCTOSTEIHHYIO
paboTy, KOTOpasi BKIIFOYAET:.
1. [TocemeHne BBOIHBIX JIEKIUI C COCTaBIEHUEM KOHCIIEKTA JISKIIUH.
2. CamocTosTeIbHOE H3YYCHHE TEOPETUIECKOTO MaTepraia U COCTaBIIEHUE KPATKOTO KOHCIIEKTA
JICKIIUH.
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3. [ToaroToBKy K J1abopaTOPHBIM paboTam 1O WHAUBHIYATILHBIM BapUaHTaM.

4. CaMOCTOSTENbHYIO IOATOTOBKY K TPOBEACHUIO NPAKTHUYECKUX 3aHATUH U pelleHue
WHUBUTYaJIbHBIX 3aJJaHUN.
5..Boinonnenue, opopmiieHre U 3alUTy 1a00paTOPHOro MPAKTHUKYyMa M MPAKTUYECKUX 3aHSATHIM
10 Ka)KJI0M TeMe AUCLUIIINHBI.

B camocTosTenbHOM paboTe HCIONB3YIOTCS YyueOHbIE MaTepUallbl, yKa3aHHbBIE B pa3jee 8.

7. ®OH/I OIIEHOYHBIX CPEICTB /IJIsl IPOBeAeHUsI IPOMEKYTOYHON aTTeCTAIHH
00y4YaKIIUXCS M0 JUCHUILINHE (MOIYJIIO)

7.1.

00pazosamenvbHolU NPOSPaAMMbL

Ha npumepe ounotl popmei 06yuenus

Kon .
Orarsl (HOpMUPOBAHUS KOMITETEHITHA
KOMIICTCHIUH (pa3genbl TeopeTHIecKoro 00ydeHus )*
o ProC p P Y
[IK-1 + + + +
I1K-8 + +

7.2.

amanax ux ¢0pMUp06aHM}l, onucarue wKal OueHUueAaAHusA

HepeueHb KOMI’lemeHI/;uZZ C yKaszaHuem amanos ux d)opMupoeanz 6 npoyecce 0C60€EHUA

Onucanue nokazamenei u Kpumepues OUYEHUBAHRUA KOMnemeHuuﬁ Ha pas3iu4Hsblx

7.2.1.  Onucanue noxazamenetl u popm oyeHUBAHUL KOMNEMeEeHYULL
dopma oLeHUBaHHS =
S
ITokasare = =
Texkyniuii KOHTPOJIb IIpomexxyTounas a =
= b1 =E
aTTecTaIus g 9
=) OCBOEHMS g E
= (Ko - 2 = 5
5 we| 23 | B9 |3z | = z =
£ roKasare z g z z 2 259 - = E s 2 =
= s = 5 =g = o o] -~ o = Q
= 2 & 2E | 2¢8 528 £ 52 g g
S v OCBOEHHUS 8 5\ =) o&ay o S =72 o E
olte) R s z= g s R 9 == =
= ) c a S a c & A8 S = )
S = oz 5z 5z 2 g 3 &
LS O = 5)
1 2 3 4 ) 6 7 8 9
IK-1 31 + + + + + +
V1 + + +
H1 + + +
TIK-8 32 T + T
V2 + + +
H2 + + +
UTOTO + + + + + +
7.2.2.  Onucanue wkanvl u Kpumepues OYeHUBAHUs OJisk NPOBEOCHUS NPOMENCYMOYHOLL
ammecmayuu obyuarouuxcs no oucyuniuxe (Mo0y110) 8 gopme
Oxzamena/llugppepenyuposannozo 3auema
Kon Orenka
IoKa3aTeIst «2» [ToporoBelif ypoBeHb|  YTIIyOJICHHBIH IIponBuHYTHIN YpOBEHB
OLICHUBAHUA (HEYTOBIIETB.) OCBOCHHS YPOBEHb OCBOCHUS OCBOCHMUS
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«3»

«4»

«5»

(ymoBieTBop.) (xoporo) (oTmm4HO)
Teoperuueckoe
coziepKaHue Kypca
OCBOGHO  IIOJHOCTEIO,
o HEOOXOAUMBIE
OOyJatomuiicss UMeeT
IpaKTUYEeCKUe
3HaHUA TOJIBKO
KOMIIETCHIINH B .
OCHOBHOTO MaTepHala, Obyuarommiicss TIyOOKO H
OCHOBHOM
HO HE YCBOWJI €ro MIPOYHO YCBOMUII
9 chopMHUpOBaHBI,  Bce .
N JeTaneil,  J0mycKaeT NpOTpaMMHBI  MaTepHal,
OO0yuaromuiics HE Ipe1yCMOTPEHHBIE
.. [HETOYHOCTH, . HCYEPIIbIBAIOLIIE,
3HAeT 3HAYUTEIHHOM nporpamMmoil o0y4eHus
HEJJ0CTaTOYHO MIOCJIEIOBATENLHO, YETKO U
YacTH TIPOrPaMMHOTO yueOHbIe 3aJaHus 9
31 NpaBHIbHBIC JOTUYECKH CTPOWHO  €ro
Marepuaa, J0IycKaeT BBITIOJTHEHBI, Ka4yeCTBO
(hopMyTHPOBKH, U3JaraeT, ymeeT TECHO
CyIIECTBEHHbIE nx BBITIOJTHCHUSI
HapyICHUS yBA3BIBATE ~ TECOPHIO  C
OLINOKH . JIOCTATOYHO BBICOKOE. .
JOTHYECKON . NPaKTUKOH, HCIONB3yeT B
OOy4aromuiics TBEpaO
HOCIICIOBATEIBHOCTH OTBETE  MarepHan |3
3HaeT Marepuan,
B U3JIOKESHUN JUTEPATYPHI
IPaMOTHO " o
HPOrPaMMHOTO
CYIIECTBY u3jaraet
Marepuaa
ero, He  JIOIlycKas
CYLIECTBEHHBIX
HCTOYHOCTEU B OTBECTC
Ha BOIIPOC
Teopernueckoe
Teoperuueckoe COZICpIKaHUE Kypca
COZIepIKAHUE Kypca OCBOCHO TMOJHOCTBIO, 0e3
o OCBOCHO YaCTHYHO, HO . poOeJIoB;
OGyuaronmiics HE OOyyaromuiics TBEpaO
. |[mpobenel  He  HOCAT HCYEPIIBIBAKOLIE,
3HaeT 3HAYUTEIBHOM 3HaeT Marepuan,
CYIIECTBEHHOTO MOCJIEIOBATENLHO, YETKO U
YacTH TPOrPaMMHOTO rpaMOTHO u o .
Xapakrepa, JIOTUYECKH CTPOMHO
Marepuaa, J0MmycKaeT CYIIECTBY u3jaraeT
32 HaOJI0 At TCSI U3JIaraetr Marepuat;
CyIIECTBEHHbIE ero, He  JIOIycKas
HapyIIeHUS CBOOOJTHO CHpaBISIETCA C
OIHI/I6KI/I, HE MOXET o CYIIECTBEHHBIX
JIOTUYECKON . 3ajja4yaMu, BONpPOCAaMH U
YBA3BIBaTh TCOPUIO C HETOYHOCTEU B OTBETC
o OoCJICA0BATCIIBHOCTH ApyrumMmn BUJaMU
HPaKTUKOM Ha BOIPOC .
B U3JIOKESHUN NPUMEHEHHS 3HAHUI;
HPOrPaMMHOTO UCIIOJNB3yeT B OTBETe
Marepuaa JOTIOJTHUTENBHBIH
Marepual
. Obyuarommiics
OO6yuaromuiics ¢ BoNbIIMHCTBO y
MIPaBUIILHO IIPUMEHSET
60BIIIMH NIPEAYCMOTPEHHBIX .
. . TEOpETHYIECKHE OO0yyaromuiicst cBOOOIHO
3aTPYJHEHUIMU IIPOrpaMMON 3aJaHui
THIOJIOKEHUS TIPU CIIpAaBIISIETCSI C 3a/1a4aMH,
BBIIIOJIHACT BBITIOJIHCHO, HO B HUX
penieHnn BOIIPOCAMH U JPYTUMH
NPaKTHYECKUE HUMEIOTCS OLTHOKH,
v1 MIPAaKTHYECKUX BUJIAMHU NIPUMEHEHHS
paborThl, IIpU OTBETE Ha .
. BOIIPOCOB U 33134, 3HAHWH, MPaBUIBHO
HEoOX0MMbIe MIOCTABJIEHHBIH BOIIPOC
. BIIaJiceT 000CHOBBIBAET NPHHSATOE
MIPaKTHYECKHE OO0yuaromuiics
HEOOXOANMBIMH peleHue
KOMITCTEHIINN He JIOIyCKaeT
HaBBIKAMH M IIPHEMaMH
c(hOpMHUPOBaHBI HETOYHOCTH
UX BBIIIOJITHCHUA
o BonpmmucTBO Obyuarommiics
O6yanOU.H/H/ICﬂC OpeaAyCMOTPECHHBIX II aBI/IJ'[}I]::-IOH NUMCHSCT
OONBIIIMH peayemoTp .| P
IIpOrpaMMoii 3a1aHui TEOpeTHYECKHE
3aTpyJHEHUSIMA .
BEITOHSIET BBINIOJTHEHO, HO B HUX TIOJIOXKEHHS TIPH OO6yyaromuiics
HUMEIOTCSI OIINOKH, peneHnu aHAJIM3MUPYET TOTyYeHHBIE
NPaKTHYECKUE
y2 AGOTHI IIpU OTBETE Ha MIPAaKTHYECKUX Pe3yIbTaThL; IPOSIBISIET
P ’ TIOCTABJICHHBII BOIIPOC|  BOIPOCOB M 337134, CaMOCTOSATENILHOCTD MPH
HEOOXOaUMEBIE N "
OO0yuaromuiics BIIaJiceT BBINIOJIHCHHH 33 [aHHI
NIPaKTUYECKUE
JIOITyCKaeT HEO0OXOIMMBIMH
KOMIIETCHIIMH He
HETOYHOCTH, HaBBIKAMH M IIPHEMaMH
chopMHupOBaHBI

HEJIOCTATOYHO

HX BBINIOJTHCHUA
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[paBHJIbHbIE
(hopMyITHPOBKH
BonpmnHaCTBO
[PETyCMOTPEHHBIX
[POTpaMMOoii BoNbIIHHCTE Bce mpexycmorpennsie | Bce npemaycMoTpeHHbIe
00y4eHus yaeOHbIX OporpamMMoii 00y4eHus |  [IPOrpaMMOoii 3a1aHust
g [PETyCMOTPEHHBIX
3a/IaHui He % .| yueGHblc 3amanus BBINOJIHEHBI, KAYECTBO UX
H1 mporpaMmoit 3a1aHuit
BBITIOJIHEHO, KAYeCTBO BBITIOJIHEHBI, KAYECTBO |  BBIIIOJHEHUS OILIEHEHO
BBITIOJIHEHO, HO B HUX
UX BBITIOJIHCHUS UX BBIIIOJHCHUS  |YHCIIOM OA/uIOB, OIH3KUM K
HMEIOTCSI OIIHOKH
OLICHEHO YHCIIOM JOCTaTOYHO BBICOKOE MaKCHMAaIbHOMY
0asI0B, OJIM3KHUM K
MHUHHAMAIBHOMY
BonbmHaCTBO
[PETyCMOTPEHHBIX
[POTpaMMOoii BoNbIIHHCTE Bce mpexycmorpennsie | Bcee npemycMoTpeHHbIe
00y4eHus yaeOHbIX OporpamMMoii 00y4eHust |  [POrpaMMOii 3a1aHust
N peayCMOTPEHHBIX
3aJIaHUi He 5 . | yueGHble 3amanus BBINOJIHEHBI, KAYECTBO UX
H2 porpaMMoii 3a1aHui
BBITIOJIHEHO, KAYeCTBO BBITIOJIHCHBI, KAYECTBO |  BBIIIOJHEHUS OLICHEHO
BBITIOJIHEHO, HO B HUX
UX BBITIOJIHCHUS UX BBIIIOJNHEHUST  |YHCIIOM 0a/UIoB, OIHU3KUM K
AMEIOTCS OITUOKH
OLICHEHO YHCIIOM JOCTaTOYHO BBICOKOE. MaKCHMAaJIbHOMY
0aJI0B, OJIM3KUM K
MHUHHAMAIIBHOMY
7.2.3. Onucanue wxanvl u Kpumepued oyeHusauusi Oisi NPOBeOeHUs. NPOMENCYMOYHOL

ammecmayuy  00y4aOWUXC N0  OUCYUNIUHe (MOOyao) 6 Gopme Iawumol

KypCcogoti pabomuwl

KprOBOC IMPOCKTUPOBAHNEC HC MTPEAYCMOTPCHO y‘Ie6HBIM IIJ1aHOM

7.2.4 Onucanue wxanvl u Kpumepueg oyeHUBauus OJisi NPOBEOEHUs NPOMEI’CYMOUHOU
ammecmayuy 00y4arwuxcs no oucyuniutne (Mooyno) 6 popme 3avema

Kon
IMOKa3aTeis
OLICHHUBaHUS

OreHka

He 3aureno

3auTeHo

31

OOyJaroniuiicss He 3HaeT 3HAYHUTENFHOW YacTh
MpOTPAaMMHOTO ~ MaTepuaia, He IOHHMAaeT
00X TPUHIMIIOB ONPENCICHUS YCHUIUH, HE
3HaeT M[paBuiIa  I[OCTPOEHUS  JIMHUH U
OKPYXXHOCTH BJIMSIHUS, pacyeTHble (HOPMYIbI
omnpenenenuss ycunuii mo JIB um OB  He
IMOHMMAEeT

3HaeT OCHOBHEIC 3aBHCHUMOCTH, UCIIOIB3yeMBbIC B
pacderax; OCHOBHBIE 3aKOHOMEPHOCTH
onpezaenenus ycunuit mo JIB u OB

32

He 3Haer 3HAYMTENbHOW YACTH HPOrPAMMHOIO
Mmarepuana, HEYBEpEeHHO, C  OOJBIINMHU
3aTpyJHEHUSAMH  BBHINOJHAET  NPaKTHYECKHE
paboTBI, HE MOKET 3aIIUTUTH Ja0OpaTOpHBIE
paboThl

3HaeT OCHOBHBIEC 3aBUCUMOCTH, HUCIIOJb3YyEMbIC B
pacueTrax MCTaJ’IHOKOHCprKHHfI, T'paMOTHO U IIO
CYHIECTBY H3JIaract HaHHLIﬁ Matepual

V1

OOyyaronuiics He 3HAeT 3HAYUTEIHHOW YaCTH
POrPaAaMMHOTO MaTepuara, JOITyCKaeT
CYIICCTBEHHBIC OIIMOKU, HE MOXET YBS3BIBATh
TEOPHIO C IPAKTUKOU

OOyyarommiics  TBepAO  3HAET  MaTepwal,
rPaMOTHO M IO CYIIECTBY H3JIaraeT ero, He
JIOITyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC

V2

3HAUNTENBHON YaCTH MPOTPAMMHOTO MaTepuala
HE 3HAeT, OMYCKaeT CYIMECTBEHHBIC OMNOKU U
HETOYHOCTH

OO6ygaronuiics MIPaBUILHO
TCOPECTUICCKHUEC IIOJIOKECHU L npu pEeUICHNN
MPaKTHYECKUX BOMPOCOB W 3ajad, CBOOOIHO
BJIagceT HGO6X0}II/IMBIMI/I HaBBIKaMHW W IIpUEMaMU
HX BBITIOJTHCHUS

IIPUMEHSIET

HI

BonpmuucTBO npeayCMOTPEHHBIX nporpaMMoﬁ
06y'-I€HI/I$I yqe6Hbe 3aﬂaHHI7[ HC BBIINIOJIHCHO,
Ka4y€CTBO HMX BBIIIOJHCHUA OLCHCHO YHCJIOM

OOyyaromuiicss 3HaeT OCHOBHOW MaTepHal, Bce
IIPEeyCMOTPEHHBIE IporpamMmon 3aJaHus
BBIMOJIHEHBI,  KAau4eCTBO  MX  BBIINOJIHEHUSA
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621J'IHOB, OJIM3KHM K MHWHHUMAJIbHOMY J0CTAaTOYHO BBICOKOE, T'PAMOTHO I1O CYIIECTBY X
n3jgaract, HE TOITYCKacT HETOYHOCTEH Ha BOIIpOC.

[IpakTryeckne paboTHI BHIOIHSET ¢ OONMbIINMY |Bce mpenycMOTpeHHbIE TpOrpaMMol OOydeHHs

3aTpYAHEHUSIMU u HEKayeCTBEHHO, |[yueOHble 3aJaHusi BBINOJHEHBI, KauyeCTBO HX
HEoOX0/UMbIEe MPAaKTHYECKHE KOMIETEHIUH HE|BBIOJIHEHHUS JIOCTaTOYHO BBICOKOE.
H2 chopMUpPOBaHEI OOyyaromuiicss ~ TBepIO  3HAaeT  Marepual,

PaMOTHO M TO CYIIECTBY H3Jaract ero, He
JIOTyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC

7.3. Tunogvie KOHMPONLHBIE 3A0AHUA UNU UHbIE MAMEPUAbl, HeobXxooumvle OJisl OYEHKU
3HAHUL, YMEHUl, HABLIKO8 U (UIU) Onbima OesimelbHOCIU, XAPAKMEPUIYIOWUX IMansl
Gopmuposarnus KomnemeHyutl

7.3.1.  Texywuii KoHmpos

B rteuenuwe mpenonaBaHus JUCHUILIMHBI «MeTalulMdeckne KOHCTPYKIMM M CBapKa» B
KadyecTBe (OpPM TEKYIIEH aTTeCTalliy CTYICHTOB NCIOIB3YIOTCS TaKhe (POPMBI, KaK BBITIOJTHEHUE
pacdeTHO-rpadMuecKiX paboT M WX 3aIIUTa, BHIIOJIHEHHE KOHTPOJIBHBIX padoT.

[TprMepHbIe TeMBI KOHTPOJIBHBIX paboT:

1. Onpenenenue CTeNeHN reOMETPUUECKON U3MEHAEMOCTH U CTaTUUECKON HEOIPEIETMMOCTH?
2. IloHsATHE 0 KUHEMAaTHYECKOM aHAJIN3€ CUCTEMbI?

3. IlonsTue 0 pacueTHO cxeme?

4. IToctpoenue JIB B cTpexnsx pepm?

5. Onpenenenue ycunuil B anemMeHTax ¢epm 1o JIB oT pa3nuyHbix Harpy30k?

6. [Toctpoenue OB B cTepxkHsax Gpepm?

7.0mnpenenenue ycuauil B aneMenTax ¢pepm no OB?

8. Pacuer cBapHBIX COEIMHEHHH C YITIOBBIMH LIIBAMH.

[TpuMepHBIe BOPOCH K pacyeTHO-rpaduieckoit padoTe:

CymecTBytomiye croco0bl ONpeesieHns] yCUIUN B CTEPKHIX (hepM.

JIuaum BnusHUA. Crienuduka Ux mocTpoeHUsl.

Oco0OeHHOCTH TOCTPOCHHUS JTUHUM BIUSHUS AJIs1 CTEpKHEN (epMm.

[TocTpoeHue TMHUM BIUSHUS JUISL CTEpAKHEN (epM C napauieIbHbBIMU MOsICaMU.
[TocTpoenue AMHUM BIUSHUSA AJI CTEPYKHEN KOHCOJIBHOM 4acTu GepM.

Onpenenenue ycwinit o JIB 1uis ctep>xHelt pepM OT CUCTEMBI COCPEAOTOYEHHBIX CHIL.
Onpenenenue ycunuii no JIB nis crepxxueid hepm oT pacripeeeHHONH Harpy3Ku.
Onpenenenue ycwinit o JIB 1uist crepsxkneit pepM OT cBsI3aHHO MMOIBUKHOM HArpy3KU.
OxpyxxHocTu BiausiHus. [IpaBuia nocTpoeHus U BHIBOJIBI.

10 Onpenenenne ycuiaui ¢ NOMOIIBIO OKPYKHOCTHU BIHMSTHUS.

11. Omnpenenenrie cyMMapHbIX YCUIIUHN AJIsl CTEpaKHEH (pepMm.

CoNR~ LN E

B Teuenune cemMecTpoB MPOBOIUTCS pacueTHO-Tpaduueckas padbora.

PacuetHo-Tpaduueckas paboTa 3aK/t04aeTCs B ONPEICICHUH YCUIMHA U MOCTPOSHUH JTMHUN
U OKPYKHOCTEH BIMSIHUS B CTEPKHSAX (epM OT BECOBOM, OJBUKHOW U Bpalllarollelcs Harpy30K
(BbLIaeTCs Ha 4-0H Hezene 7 cemecTpa; CpoK cllauu 9-as Hexens JUist OUHOW GOpMBI 00yUeHUS;
BbIaeTCs Ha 4-0i1 Hegene 8 ceMecTpa; cpok cradu 10-as Henenst AJisl OYHO-3a0YHOM U 3a0YHOM
dopm oOyuenus). PacuerHo-rpaduyeckass paboTa BBHIOTHIETCS Ha JIMCTE YEPTSKHOW WIH
MUTUMETpoBOil Oymaru ¢opmara Al (594x841 MM) ¢ mITaMroM B IPaBOM HIXKHEM YIITy.
ITyHKkTBI 3amaHuss M pacueTbl JOJDKHBI MMETh HA3BaHUSA, pPACUYEThl CONPOBOKIATHCS
HOSCHUTENbHBIM TEKCTOM. PelleHus ypaBHEHMH M HUCHONb3yeMble JUIsI PacdeToB (OpMYJIbl
3aMMCBIBAIOTCS B OOIIEM BHJIE, @ 3aTeM K HUM IO/ICTaBIIAIOTCS YUCIOBBIC 3HAUCHUSI.
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B 3amuty pacuerHo-rpaduueckori paboOThl BXOIUT HU3JIOKEHHUE 3a7adud, pelracMod B

paboTe, 00bACHEHUS TOTyYEHHBIX PE3YyIbTaTOB U BHIBOJIOB.

7.3.2.  IIpomesicymounas ammecmayus

[TpomexxyTouHasi aTTecTalys MPOBOJUTCS B COOTBETCTBHUM C [l00%KeHNEM O TEKyIlleM KOHTpPOJIe
u npomexyrouHoi arrecrauuu B HUY MI'CVY. IlpomexyrodHast arrecTanusi MpPOBOJIUTCS B
BUJE 3ayera (B 7-OM cemecTpe Al O4HOM (opmbl 00ydeHHS U B 8-OM ceMecTpe UIsi OYHO-
3209HON W 3a049HON (hopM OOydUeHHsI), 3a4eTa ¢ ONEHKOH (s ouHOU popmbl 0OydeHus B 8
ceMecTpe) 1 dk3aMeHa (B 9 cemecTpe JIJIsi OYHO-3a09HOM U 3a04HOM HOpM 00yUeHNs).

Bomnpocs! k 3auerty:

1.

ook wn

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.

Bupl noBpexxaeHUN METAUTMYECKUX KOHCTPYKIIUH.

Otanbl NPOEKTUPOBAHUS METAIUIOKOHCTPYKLMH MALIMH U 000pyJOBAaHUS.

[TonsTHE O pacueTHOM cxeMe. YIIPOIEHHAs CXeMa.

Tunsl pacyeTHBIX CXEM.

KunemaTnyecknii aHanu3 CUCTEMBI.

Knaccudukanus cucrem. I'eomerpruecku Hen3MeHseMble, FTEOMETPUYECKH U3MEHSIEMbIe
Y MTHOBEHHO M3MEHSEMBIC CUCTEMBI.

Pa3nenenue cucrem Ha Tena U CBA3M.

JIBOMCTBEHHOCTB XapaKTepa Tel U CBS3€H B CHCTEMaX.

OmnpeneneHre 4ucila JUIIHUX CBA3CHM M CTENEHH TI'€OMETPUYECKOM H3MEHSIEMOCTH
CHUCTEMBI.

OnpeneneHue 4Yuciaa JMIIHUX CBA3€H WM BHYTPEHHEH CTEIEHM I'€OMETPUYECKON
MU3MEHAEMOCTH TUIOCKMX U IPOCTPAHCTBEHHBIX CHCTEM.

Crioco0Ob1 00pa30BaHUSI T€OMETPHUUECKU HEU3MEHSIEMBIX MJIOCKUX U IMPOCTPAHCTBEHHBIX
CUCTEM.

OcCHOBHBIE CTIOCOOBI OIPEENIEHHS YCUIIUM B CTEPKHIX (epM.

[Ipu3Haky HyJIEBBIX CTEPKHEN PepM.

JIuHUM BIUSHUSA, UX XapaKTEPUCTHUKA U CBOMCTBA.

JIuHUM BIUSHUS BHYTPEHHUX YCUIIUH B OaKax.

Crnenuduka mocTpoeHus TMHUN BIMSHUSA B CTEPXKHAX (PEepM.

[TocTpoenne MMHMIA BIUSHUS B CTEPXKHAX (EPMbI NPHU €37€ MO0 BEPXHEMY U HUIKHEMY
noscam Qepm..

[TocTpoenue nMHUIA BIUSHUS AJIs CTEPKHEN (epM C mapanienbHbIMU OSICaMHU.
[TocTpoeHue TMHUHN BIUSHUS I CTEPKHEH KOHCOJBHBIX yacTel dpepM.

BnusiHue cucteMbl COCpeIOTOYEHHBIX CUJT Ha YCUITUSL B CTEPKHSAX (pepM.

Bnusinue pacnpeieneHHON Harpy3Ku Ha yCUIIMS B CTEPXKHAX GepM.

Brnusinue cBsizaHHOM HAarpy3Ky Ha yCUITUS B CTEPKHAX (hepMm.

OKpy’KHOCTH BIUSIHUSA, UX XapaKTEPUCTUKA U BBIBOJIBI.

Creunguka nocTpoeHust OKpy>KHOCTEN BIUSHUS.

OcoOeHHOCTHU M CBOMCTBA YIIPYTUX JTMHEHHO-/1€()OPMUPOBAHHBIX CHCTEM.

Bunel nepemenieHuit ynpyrux JMHEHHO-A€pOPMUPOBAHHBIX CHCTEM.

Pabora BHEIIHUX CHIL.

PaGota BHyTpeHHUX CHIIL.

JlelicTBUTENbHAS ¥ BO3MOXKHAsA paboTa CHJL.

BupryanbHas unm Bo3MoxkHasi paboTa BHYTPEHHUX CHJI OT M3rHOAarolero MoMeHTa, OT
IIPOJIOJIBHOW U MONIEPEYHOMN CHUIL.

[Tepememenus ynpyrux cucreM. @opmyna Makcsenna-Mopa.

Teopema Bepemaruna i onpeneneHus nepeMenieHui. Ipasumio 3Hakos.

OCOOEHHOCTH CTaTUYECKU HEONPEAETUMBIX CUCTEM.

CriocoObl peneHni CTaTUYeCKH HEOMPEIEINMbIX CUCTEM.



35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
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Omnpenenenne yeunuit B CHC meronom cui.

Onpenenenne ycunuii B CHC MeTonoM nepemMenieHui. .

Ocob6ennoctu pacuera cummerpruaHbix CHC mpu npssMOCUMMETPUYHBIX Harpy3Kax.
Ocob6ennoctu pacuera cummeTpudHbiXx CHC npu KOCOCUMMETPUYHBIX Harpy3kax.
Onpenenenne ycunuii B CHC.

Merto/ibl pacueTa METAUTHYECKUX KOHCTPYKIIHA.

Bunel craneit, npumensembix B MK.

CTpyKTypa HU3KOYIJIEPOAUCTHIX U HU3KOJIETUPOBAHHBIX CTAJICH.

XapaKkTepUCTUKA CTAJIEH.

MexanndecKkre CBOMCTBA U XUMHUYECKHUM COCTaB CTaJIeH.

Mapku 1 HHJIEKCBI CTajeH.

O0603HaYeHUST HU3KOJICTUPOBAHHBIX CTAJICH.

Bnusinue okpyxaromeit Temneparypbl U CKOPOCTH HarpyKeHHsi Ha MEXaHHYeCKHe
CBOMCTBA CTaJIN.

Bonpocs! k sk3ameny/nud hepeHImpoBaHHOMY 3a4ETy:

48.
49.
50.
51.
52.
53.

54.
55.
56.

57.
58.

59

60.

61.

62.

63.

64.
65.
66.
67.
68.
69.
70.
71.
72.

CBapoyHble OCTATOUHBIE HAIPSHKEHUS B METANIOKOHCTPYKIUSAX.

KoHuenTpanus HanpsyKeHUH B METAIIOKOHCTPYKIIMSX.

OO0pazoBaHue OCTATOYHBIX CBAPOUYHBIX HAIPSHKEHUH.

BiisiHMe ocTaTO4HBIX CBAPOYHBIX HAINIPSKEHUN HA CTATUYECKYIO IPOYHOCT.

BiusiHue ocTaToYHbIX CBAPOUYHBIX HANPSKEHUN HA ITUKIMYECKYIO JOJTOBEYHOCTb.
VYcTanocTHas 10ArOBEYHOCTh CBAPHBIX 00PA3L0B MPU CUMMETPUYHOM M aCCUMETPUYHOM
LUKJIAX HAIPY>KEHUs C KOHUEHTPATOpaMu HalpsiKeHUI

VYcTanocTHasi A0JArOBEYHOCTh CBAPHBIX Y3J0B HA CTaguM OOpa30BaHUSl YCTAJIOCTHOM
TPEIIMHBI C YUETOM OCTATOYHBIX HAIIPSKEHUM.

JIOJITOBEYHOCTh  CBapHBIX y3JI0B HAa CTaAUM DPAa3BUTHUS yCTAJIOCTHOM TPELIMHBI
(>KUBYYECTB).

[TyTr MOBBILIEHUS dKUBYUECTH.

THIIBI CBAPHBIX COEIUHEHUM.

Pabota u pacyer coelMHEHUHN CO CTHIKOBBIMU ILIBAMHU.

. Pabota un pacyaeT CO€OUHEHHH C YIJIOBBIMU HMIBAMU IO METAJUIy HIBa U IO MCTAJLTY

TPAHMIIBI CIIJIABIICHUS.
Pacuer 1 KOHCTpyHpOBaHHE IUIOCKMX CTEP’KHEBBIX KOHCTPYKLHMI. PacueTHble JUIMHBI U
npeiebHbIe THOKOCTH.

Pacuer W KOHCTpyHpOBaHUE IIPOCTPAHCTBEHHBIX CTEPXKHEBBIX KOHCTPYKLMH C
COBMEUICHHBIMH B CMEXKHBIX TpaHAX Yy3JaMu. PacdeTHble IMHBI W IpeAciIbHBIC
IMOKOCTH.

Pacuer w KOHCTpyHpoOBaHME IIPOCTPAHCTBEHHBIX CTEPKHEBBIX KOHCTPYKIHMM C
HECOBMEILIECHHBIMU B CMEXKHBIX TpaHAX Yy3JlaMHU. PacyeTHble NIMHBI U IpeciIbHbIE
TUOKOCTH.

CnnomHocTeHYaThle CTEPXKHM KAk 2JIEMEHThl CTEpP)KHEBBIX cucTteM. Pacuer u
KOHCTPYHPOBAHUE.

Pacuer 1 KOHCTpYHpPOBaHUE COCTABHBIX PEIIETYATHIX KOHCTPYKIUN

banouyHble KOHCTPYKLINY OIBEMHO-TPAHCTIOPTHBIX MAIIMH. TUIIBI cEUeHUN OaoK.
OOmwmii pacyet 6aJI0K Ha MPOYHOCTH M YCTOMYUBOCTh

Omnpenenenre reoMeTPUYECKUX NTapaMeTPOB CEUYEHUH COCTAaBHBIX OAJIOK.

OnTuMu3aus BEICOTHI CEUEHUs 0aIoK

Pacuer coennnenns mnosca co CTEHKOH

ITogpemuas ctpena kpaHa. I eoMmeTpudeckas U pac4eTHasi CXEMBI.

Harpy»xeHHOCTb CTpelbl B INIOCKOCTH TI0/IBECa rpy3a (B BEPTUKAIBHOI NIOCKOCTH).
Harpy»eHHOCTb CTpeibl B TOPU30HTAIbHON IIJIOCKOCTH.
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73. Harpy>xeHHOCTb MaHesell 1 pacKoCOB MOIBEMHOM CTPEIIbI

74. ITog6op 371eMEHTOB MOABEMHOM CTPEIHI.

75. IIpoBepka o011ei yCTOHYMBOCTH IIOIbEMHON CTPEJbI B INIOCKOCTH IOJBECA IPy3a.

76. [IpoBepka o01Iel YCTOMYNBOCTH MTOABEMHON CTPEIIBl B TOPU3OHTAIBLHOM TIOCKOCTH.

77. Pacuer cBapHBIX cOeAMHEHUMN OAbEMHOM cTpelibl. KOHCTpyupoBaHUE OCHOBHBIX Y3JIOB.

78. [lonHomOBOpPOTHAsT cTpena OalleHHOro KpaHa C TPy30BOM  Tenexkou. Bridop
TFE€OMETPUUECKOI CXEMBI U ONPEEIIEHNE IPOU3BOAHBIX 1APAMETPOB CTPEIIBI.

79. Onpenenenue AeMCTBYIOIUX HarpPy30K Ha CTPEIy.

80. Ompenienenue yCuiuil B maHeIsAX BEPXHETO MOsCa CTPEIbI 110 JTUHUSAM BIUSHHUA.

81. Onpenenenyue oNTUMAIBLHOM TOUKH MOJABECA CTPEIIBL.

82.Jlunust BiaMsiHUA B 2eMeHTax crpenbl.  OmnpenereHne MaKCUMAalTbHBIX — YCHIIHI
pacTsDKEHUsT M CXKaTHsl B DJIEMEHTax IpPH HEOJNAronpUsATHBIX COYETAHUSX Harpys3okK.
[TonGop ceueHus: AIEMEHTOB.

83. Pacuer u KOHCTpyHpOBaHHE Y3JIOB U CBAPHBIX COSAMHEHUN CTPEJIBL.

84.Pacuer M KOHCTPYWPOBAHHE OYHKEPOB Pa3IUYHONH (OPMBI IS XPAaHEHHUS CHITYUUX
MaTepHaoB.

[TpumepHbIe 3a1a4n K dk3aMeny/ TupPepeHIIIPOBAHHOMY 3aUeTy:

1. Onpenenuts yCTaJOCTHYIO JOJTOBEYHOCTh CBApHOIO y3Jla HA CTaJUM HAKOIUICHUS
ycranocTHbIX TpemuH. Crans 16I2A®. Cpapka nonyaBTOMAaTH4YECKass B CpPEAE YITIEKUCIIOTO
ra3a. Cxema IpeJCTaBiIeHa COIIACHO BAPUAHTY.

2. IIpoBepuTh MIBBI MPUKPEIUICHUS pedep KPOHIITEHHA K ONOpe MPHU COCPETOTOUCHHOMN
Harpy3ke P=200 xH, otcrosmeir na 0,25 M or rpanu omnopsl. Crane 0912C. Csapka
[I0JlyaBTOMAaTH4€eCKas B cpefie yriekuciaoro raza. Cxema mpeicraBieHa CorjlacHO BapHaHTy.

3. [TocTpouTh TMHUU BIHUSHUSA OMOPHBIX PEAKIIUNA U YCUIUN B 0003HAYEHHBIX CTEPIKHSIX
dbepMbl TIpH €37]e N0 BEpXHEMY M HIDKHeMy mosicaM. OmnpeaenuTh MO JHUHUSM BIHUSHUS
MaKCHUMaJIbHbIE 1 MUHUMAJIbHBIC YCUJIUS B 0003HAYEHHBIX CTEPXKHSAX OT MOJBIKHON Harpy3Ku
P=50 xH. Cxema npeacraBieHa COrjJacHO BapHaHTY.

7.4, Memoouueckue mamepuanvl, onpeoensowue npoyeodypvl OYeHUBAHUsL 3HAHUL, YMEHULL,
HAasvlKo8 U (U1u) onvima O0esameibHOCMU, XAPpaKmepusyrouwux >manvl QopmMuposanus
KOMNemeHyul

[Tponierypa mpoMexXyTOYHOM aTTeCTalluu MPOXOJUT B COOTBETCTBUM ¢ [lonoxkeHneM o Tekyiiem
KOHTpOJIE U IPOMEXKYTOUHOM arrecTanuu odydaromuxcs B HUY MI'CVY.

- ATTecTallMOHHbIE MCIIBITAaHUS IPOBOJATCS IpernojaBatesieM (WM KOMHCCHEH
npenoaaBareneil — B cIyyae MOAYJIbHON JAUCHUIUIMHBI), BEAYLIIUM JIEKIMOHHbIE 3aHATHS
[0 JIAHHOM JWCUMIUIMHE, WIM T[PENoAABaTeNsIMU, BEAYLIIUMH NPAKTUYECKHE U
nabopaTopHble 3aHATHSA (KpOME YCTHOTO dK3aMeHa). [IpucyTcTBHe MOCTOPOHHMX JIMIL B
XO0Jle TPOBEICHHS AaTTEeCTAllMOHHBIX HWCHBITAaHUNH O0€3 pa3pelieHus peKTopa Wi
OpoOpeKkTopa He JOMycKaeTcs (3a HCKIOYeHHeM pabOTHUKOB  YHUBEPCUTETA,
BBIMOJHSAIOUINX KOHTPOIHUPYOIKEe (YHKIIUU B COOTBETCTBUU CO CBOMMHU JOJKHOCTHBIMU
o0si3aHHOCTAMH). B ciyyae OTCyTCTBHSI BeAyIIEro NpenojaBaTessl aTTeCTallMOHHBIE
WCIIBITaHUSI TPOBOJIATCS MPENOAABATENIEM, HA3HAYEHHBIM MMCbMEHHBIM PACIIOPSKEHUEM
1o kadezape (CTpyKTYpHOMY HOJPa3ICIICHUIO).

- WHBamuapl M JMLOA C OTPAHUYEHHBIMH BO3MOJKHOCTSAMH 3J0POBbS, HMEIOLIUE
HapyleHNs ONOPHO-ABUTATEIIBHOTO ammapara, JAOMYCKAKTCA Ha AaTTeCTal[MOHHbBIE
UCIBITaHUSA B COIIPOBOXKICHUU aCCUCTEHTOB-CONPOBOXKAAIOIINX.
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Bo BpeMs arTecTalMOHHBIX HCHBITAHUN OOy4aroIuecs: MOTYT MOJb30BaThCs
pOTrpaMMOil y4eOHOM AUCIUIUINHBI, a TAK)XKE C pa3pelIeHus MpernoaaBaTeis ClpaBOYHOMN
Y HOPMaTUBHOM JIUTEPATYPOH, KAJIbKYJIATOPAMHU.

DK3aMeHaTOpy MpPeNOCTaBIsAeTCA MPaBO 337aBaTh O0YYAIOIIUMCS AONOJHUTEIbHbIE
BOIIPOCBHI B paMKax IPOrpaMMBbl JUCLHUIIIMHBI TEKYIIEr0 CEMECTpa, a TAKXKeE, OMHUMO
TEOPETHYECKUX BOIPOCOB, [aBaTh 3aJadyd, KOTOPBIE H3Y4YAIMCh HaA IPAKTHYECKUX
3aHATHAX.

ITpu npoBeneHNM NUCBMEHHBIX ATTECTALMOHHBIX MCIBITAHUN MM KOMIIBIOTEPHOIO
TECTUPOBAHUS — B JIEHb UX INPOBEACHHUS WM HE IO3JHEE CIEAYIOUIEro padouero JHs
II0CJIE UX IIPOBEICHUS.

Pe3ynbrarsl BBINONHEHHA aTTECTALMOHHBIX HUCIBITAHUN, INPOBOAMMBIX B INHCBMEHHOU
dopme, NOIKHBI OBbITh OOBABICHBI 00YYAIOIIUMCS U BBICTABJICHBI B 3aU€THBIC KHIKKU HE
HO3HEE CIIEIYIOUIEro pabouero AHs IOCIIe UX IIPOBEICHHUS.

8. IlepeyeHb OCHOBHOIM M JONMOJHUTEILHONH YUeOHOIl JTUTEPATYPHI, HEOOXOTUMOIT 1151

OCBOEHHSI THCIHILINHBI (MOTYJISA)

No HanmenoBanme ABTOp, Ha3BaHUE, MECTO U3/IaHHUSI, KomnaectBo Ywucao
/T JUCLIUTUINHEI M3JIATEeNbCTBO, TOJ U3/IaHus y4eOHOH 1 SK3EMILISIPOB | 00ydJaronuXcs,
(Monyns) B y4eOHO-METOAMUECKOM JTUTePaTypHI, II€YaTHBIX | OJHOBPEMEHHO
COOTBETCTBUHU C KOJIMYECTBO CTPAHHUL] W31aHun HA3YYarolumx
y49e0HBIM TUTAaHOM JUCIHUIUIUHY
(MOysIB)
1 2 3 4 5
OcHosnas numepamypa:
HTb MI'CY
1 MerTtamnnaeckue Kynumun FO.U. «Metannudeckue 13 50
KOHCTPYKIIUHU U CBapKa | KOHCTPYKIUNY, Y4eOHUK a1 BY3oB, M.:
Axanemus, 2012 ., 688 c.
2 [apnamkesuy B.C. «CBapka cTpoUTEIbHBIX 17 50
METaJUIMIeCKUX KOHCTPYKIHNY, Y4ueOHOe
mocobue, M.: MI'CY, 2011, 111c.
3 KouncrantunoB U.A. «CtpourenbHast 30 50

MexaHuKay, YueOHuk, M.: [IpocmexkT, 2011, 425
c.

Jlononnumenvnas numepamypa:

HTb MI'CY

1

KOHCTPYKIIMU U CBapKa «CBapHBIe MCTAUIMYECKUEC KOHCTPYKIIUN

MerTauinaeckue Psixun B.A., 3moueBckuit A.B., JTudmrumn B.JI. 20 50

CTPOUTENBHBIX U JOPOKHBIX MAIlIHY», Y4YeOHOE
nmocobue, M.: MI'CY, 1994., 104 c.

bapanosa JI.T., ITerpenko B.®. Pacuer pamHbIxX 25 50
KOHCTPYKIIMI METOJIOM CHJI U pacyeT
CTEP>KHEBBIX PEIIeTYaThIX KOHCTPYKIuid. MY—
M.: MI'CY, 2011, 44c.

bapanosa JI.T., Knamanos @.K. 25 50
[TpoexkTrpoBaHue OHOIIOIBECHON
JIBYXIIOJIBECHOH cTpeJ1 OallleHHOro KpaHa ¢
rpy3oBoi Tenexkoi. MY. — M. : MI'CY, 2014.
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9. IlepeyeHnb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH « MHTepHET»
(nanee — cerb «MHTEPHET), HEOOXOAUMBIX JJIS1 OCBOEHUS JUCHMILIUHBI (MOTYJIA)

HanmenoBanue pecypca cetu « IHTEpHET» DNeKTPOHHBIN aJipec pecypca
«Poccuiickoe obpazoBaHuey - (emepaabHEIi TopTal http://www.edu.ru/index.php
HayuHas 37ekTpoHHas1 OMOIHOTEKA http://elibrary.ru/defaultx.asp?
DnexkrponHas 6ubimoreunas cuctema IPRbooks http://www.iprbookshop.ru/
denepanbHas YHUBEPCUTETCKAs KOMIIBIOTEPHAS CETh

http://www.runnet.ru/
Poccun

WNndopmarnmonnas cuctema "EmmHoe OKHO JocTyma K

" http://window.edu.ru/
00pa3oBaTeIbHBIM pecypcam

HayuHo-TexHuMYeckuil JKypHal IO CTPOUTENBCTBY U

apxrTexType «Bectik MTCY http://www.vestnikmgsu.ru/

HayuHo-texaunyeckas 6ubnmoreka MI'CY http://www.mgsu.ru/resources/Biblioteka/
paznen «Kadenpsr» Ha odrunmanpaOM caiite MI'CY http://WWW.mgilf’;’/uég?é\éiir/sItyabout/Stru kt
10. MeToanyeckue yKa3aHus i1 00y4arOMIMXCS 110 OCBOCHHUIO I CHUILIHHBI (MOIYJIA)

Opranu3anys AeATeIbHOCTH 00y4aroIerocs

1. Hanucanue KOHCIEKTa JIEKLUH: KPaTKO, CXEMaTHU4HO, IOCJIENI0BAaTEIbHO (PUKCUPOBAThH
OCHOBHBIE TIOJIOKEHUS, BBIBO/BI, (OPMYIHUPOBKH, OOOOLIEHHS, MOMEYATh BaXKHbIE MBICIIH,
BBIJIEIISITH KIIFOUYEBBIE CII0BA, TEPMUHBI.

2. 3HaKOMCTBO C OCHOBHOW M JOINOJHHUTEIbHON JHMTEpaTypod, BKIIOYas CIPABOYHBIC
u3/laHusl, 3apyOeKHbIE HMCTOYHUKH, KOHCHEKT OCHOBHBIX IOJOXEHHWH, TEPMUHOB, CBEJIECHUH,
TpeOYIOLMXCs 7Sl 3alIOMUHAHUS U SABJISIOIIMXCS OCHOBOIOJAralouMu B 3Toi Teme. Pabora ¢
KOHCIEKTOM JIEKLIUH, TOJrOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCAM.

3. 3yyeHnue HayuyHOW, ydeOHON, HOpPMAaTMBHOM U Jpyroil mureparypsl. OTO0p
Heo0XO0IMMOro MaTepHuayia Juis BBIIIOJIHEHUS pacueTHo-rpaduyeckoil pabotsl;, popMupoBaHUE
BBIBOJIOB M pa3pa00TKa KOHKPETHBIX PEKOMEHIALMN MO PEIHICHUI0 TOCTaBIEHHOM LETu u
3aJla4uM; MPOBEACHHUE MPAKTUUYECKUX HCCIeNoBaHUi no gaHHOM Teme. KoHkpeTHble TpeOoBaHuUs
10 BBINOJHEHUIO U OQOPMIICHHIO PAacyeTHO-TpaduuecKoil paboThl HAXOAATCS B METOJUUYECKUX
MaTepuasax Mno JUCHUIUINHE.

4. OnpeneneHrue BOMPOCOB, TEPMHHOB, MaTepHajia, KOTOPBIH BBI3BIBAET TPYIHOCTH,
MIOMETUTD U MOMNBITaThCSA HAWTU OTBET B PEKOMEHyeMol ureparype. Eciau camocTosiTensHO He
yaaerca pa3oOpaThCsi B MaTepuaie, HeoOXoAuMO c(hOpMyaHpoBaTh BOMNPOC U 3a/1aTh
MpernojaBaTesio Ha KOHCY/IbTAllUU, HA MPAKTUYECKOM 3aHITHH.

5. YaenuTh BHUMaHHE CIEIYIOUIMM MOHATUSAM (Mapka W HMHICKCHI CTajH, OIpeesieHue
YCUIJIAH TI0 JIMHUSAM BIIHSIHUSL M OKPYXKHOCTSIM BITHSIHUS U 1IP).

6. IIpocMOTp peKOMEHIyeMOM JIUTEPATYpHI.

7. IlonroroBka K 1a00OpaTOpHBIM paboTaM MO METOJUYECKUM YyKazaHusM: «OmpeneneHue
ONTUMAIFHOW TOYKHM TIOJ[BECa CTpeNibl OalIeHHOro KpaHa ¢ Tpy30BOH  TEJIEKKOI»;
«[IpoexkTrpoBaHUE CBAapHBIX Y3JIOB PEIIETYATHIX CTPEN KPAHOB U OIpENEICHUE KPUTUYECKUX
Harpy3oK».

8. BeimonHeHue pacueTHO-rpaduaeckoi padoThI.

9. PabGoTta c KOHCIIEKTOM JIEKIIUH, TIOATOTOBKA OTBETOB K KOHTPOJIBbHBIM BOIIPOCAM H JIp.

10. TIpu moaroToBKe K 3K3aMeHy (IU(QEepeHIIPOBAHHOMY 3a4eTy, 3a4eTy) HEO0OXOANMO
OpPUEHTUPOBATHCS HA KOHCIEKTHI JIEKLNN, PEKOMEHAYEMYIO JINTEPATYPY U JIp.




11.

11.1.

27

Ilepeuenb HH(POPMALIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3YeMbIX IIPH OCYLIECTBJIEHUH
00pa3oBaTeILHOIO MPOIEcca MO JUCHHUILINHE (MO1YJ/II0), BKJIKOYAs NepeYyeHb
MPOrpaMMHOro odecredyeHus1 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM (P
HEe00XO0UMOCTH)

Ilepeuenw

UHGOPMAYUOHHBIX  MEXHONIO2UL,

oopaszosamenvrozo npoyecca (IIPUMEP)

Ucnonbzyemvblx npu ocywmecmeieHuu

Ne | HanmMenoBaHwme paznena Tema Nudopmarnmonnsie CrerneHb
/T | AMCUMIUTHHEI (MOJTYJIS) TEXHOJIOTUU 00ecIIeYeHHOCTH
(%)
1 |OcHoBHI pacuera u OCHOBHI POEKTUPOBAHUS
MPOECKTUPOBAHUS CTPOUTEIILHBIX MAITHH U
METaJUTMUECKHUX TPAHCIIOPTHO-
KOHCTPYKUUH TEXHOJIOTHYECKOI 0 Craiin npe3eHTanuu 50
pelIeT4aToro u KOMILIEKCA.
CIUIOIIHOCTEHYATOT 0
CeYeHU
2 |Marepuans as Buasl maTepuanos ams
METaJUTMUECKHUX METaJUIMYECKUX
KOHCTPYKIUHI U UX KOHCTPYKIHI U UX Craiin npe3eHTanuu 50
XapaKTEPUCTUKH. KJIAaCCH(UKAIHSL.
3 |OcHOBHI Pacuer u npoexktupoBanue
HarpyKeHHOCTH, MK cTpOUTENbHBIX MAITHH
pacuera u C YUETOM CBapOYHBIX
MTPOEKTUPOBAHUS OCTaTOYHBIX HATPSHKCHUN.
METAJTINYECKHUX Cnaiin npe3eHTaluu 30
KOHCTPYKLUHI C YY4ETOM
CBapOYHBIX OCTATOYHBIX
HaIpsOKEeHUN 1
KOHIICHTPATOPOB.
4 |Pacuer m OnrumMansHOE
KOHCTPYHMPOBAHUE CTPET [IPOCKTUPOBAHKE
KpaHOB U 9KCKaBAaTOPOB. [COCTABHBIX pEHIeTYAThIX U N
N Cnaiin npe3eHTaluu 50
0aJIOYHBIX KOHCTPYKIUAH
KpPaHOB U DKCKaBaTOPOB.
5 |Pacuer m OcHOBEHI pacyeTa OyHKEPOB
KOHCTPYHPOBaHNE pasTuIHON (HOPMBI TSt
METaJUTMIECKHIX XpaHEHUS CHITYIHX N
N Craiin npe3eHTaluu 30
KOHCTPYKITUH MaTepHaloB.
MEXaHUIECKOTO

06opyIoBaHUSI.
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11.2.  Ilepeuenv npocpammnoco obecneuyeHus, UCHOIb3YEMO20 NpPU  OCYUjeCMEIeHUU
obpazosamenvHo2o npoyecca

Ne HaumenoBanue Tema HaumenoBanue Tun nuueH3uu

pasjeina JUCIUTUIHHBL MPOrPaMMHOTO

(Moyms) obecrieueHUs

1 Omnpenenenne aKTyajbHas
OcHOBBI CBapOYHBIX BepCHs
Harpy>KEHHOCTH, OCTaTOYHBIX
pacuera u HanpspKeHUuH 1
MIPOCKTUPOBAHMS K02 HUITEHTOB Microsoft Office
METAITUYECKUX KOHIIEHTPAIUH .
. . Professional

KOHCTPYKITHI c HaIpsDKEHUH.
y49eTOM  CBapOYHBIX
OCTaTOYHBIX
HaIpsHKEHUN u
KOHIICHTPATOPOB.

11.3.  Ilepeuenv unghopmayuoHHbIX CHPABOYHBIX CUCTEM
NudopmaninoHHO-0MOIMOTEYHBIE CHCTEMBI

HaunmenoBanue UBC DIJIEKTPOHHBIN afpec pecypca
Hayunas s7ekTpoHHast OHOIHOTEKa http://elibrary.ru/defaultx.asp?
DnekTpoHHas OubiamnoredHas cucrtema IPRbooks http://www.iprbookshop.ru/
Hayuno-texuuueckas 6udanorexka MI'CY http://www.mgsu.ru/resources/Biblioteka/
12. Onucanue MaTepuaJibLHO-TeXHUYECKOH 0a3bl, HE0OX0AUMOM /151 OCYLeCTBJIEHUS

0o0pa3oBaTeIbHOI0 Npouecca nNo AUCHMUILINHE (MOIYJII0):

Y4eOHble 3aHATUS MO AUCHUIUIMHE «MeTannuyeckiue KOHCTPYKIIMM U CBapKay»
MpPOBOJATCS B CIENYIOMIUX  OOOPYJIOBaHHBIX  Y4eOHBIX  KaOWMHETaX, OCHAIIEHHBIX
COOTBETCTBYIOIIUM 000pYZ0BaHHUEM U MPOTPAMMHBIM 00€CTIEUeHUEM:

Ne Bun yueGHOTO 3aHATHS HanmenoBanue 000opyaoBaHus Ne n HanmeHOBaHUE
/I 000pyIOBaHHBIX YIEOHBIX
KaOMHETOB, 00BLEKTOB IS
MPOBEICHUS
NPaKTHYECKUX 3aHATHI
1 2 3 4

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

1 |Jlexuus (mepeHocHbIE) HAOOPEI MEPEYHEM ayIUTOPHOTO
JEMOHCTPAIMOHHOTO 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 KOMILJIEKCHI , TIPO(PHIIH
[TogbeMHO-TpaHCTIOPTHBIE, CTPOUTENBHBIE, TOPOKHBIE MAIIMHBI 1 000PYIOBAaHUE.




