MHUHUCTEPCTBO HAYKH U BLICIIEI'O OBPA30OBAHUS
POCCHUHMCKOMU ®EJIEPALIAU

DezepainbHOe roCy 1apeTBEHHOE GIOPKETHOE obpa3oBarenbHOe yupeskieHe

BBICIIIETO 06pa3OBaHI/ISI

«BopoHex)CcKuit rocy1apcTBeHHbIH TeX HuYe K YHHBEPCHTET»

PABOYASI ITIPOTPAMMA

AUCILMITIIUHBI

«MCT&J’IHI/I‘ICCKI/IC KOHCTPYKIIMHU BKJI

das CBAPKY»

Hanpagienne noarorosku 08.03.01 CrpourenncTBo

Ipopuar IIpomelnuIeHHOE U rpakaHCKOe CTPOMTEECTBO

KBanupukanus Beimycknnka OakanaBp

Hopmatusubrii nepuoa o6yyenns 4roga/4ropa l

®opma oby4yeHusi ouHas / 3a09Has

I'on Havana moaroroskn 2018

—_—

ABTOp NporpamMmel Wﬂ/ ~ /Ben

v

3aBemyrommii kadenpoii
Meramnmyeckux u
J€PEBSHHBIX KOHCTPYKITHIA M /Cse

PyxoBoaurens OITOIT

Boponex 2021

oHsIBUHA H.A./

sieBa C.1O./

HTHKOB A.A./




1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI
1.1. eau AuCIUIIHHBI
[TogroToBka OakanaBpa, BIAJICIOMIETO  METOJAMH  IPOCKTHUPOBAHHMS

CTPOUTEIBHBIX METAUINYECKNX KOHCTPYKLMH, pacuyeTa U KOHCTPYHPOBAHUS HX
y3J10B M JeTaled, a Takke crnocodaMu CBapKH, MPUMEHSEMbIMH IIpU
IIPOCKTUPOBAHWM, HW3TOTOBJIEHHA M  MOHTAaXE€ CBapHbIX  CTPOUTENIBHBIX
KOHCTPYKIIUH.

1.2. 3axaun ocBOeHNSA TUCIUILIHHBI

- BbIpa0OTKa TIOHMMAaHUS OCHOB pal0OThl JJIEMEHTOB METANIMYECKHUX
KOHCTPYKLIMHM U UX COCIUHEHUN;

- OBJAQJIcHUE  MPUHIMIAMU  [POCKTUPOBAHMUS,  KOMIIOHOBKA U
TEXHUKO-IKOHOMHYECKOTO aHaJIN3a MPUHATHIX KOHCTPYKTUBHBIX PEIICHUH;

- (opMHpOBaHHE HABHIKOB pacueTa M KOHCTPYHPOBAHUS KOHKPETHBIX
AJIEMEHTOB U  COOPY)KEHHMH €  HCIOJb30BAaHHWEM  JICHMCTBYIOIIUX  HOPM
MPOCKTUPOBAHMSI, CTAaHAAPTOB W JIMIICH3MOHHBIX CPEICTB aBTOMATH3aIlUN
MIPOCKTUPOBAHHSI,

- (dopmupoBaHue O0OOOIIEHHOW CHUCTEMbl 3HAHUM O CIOCO0aX CBapKU
CTPOUTEIBHBIX KOHCTPYKLUN, OOECHEYUBAIOIIUX WX BBICOKOE KadyeCcTBO W
HKCIUTYyaTaIllMOHHYIO HAJIEKHOCTD.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
Hucrumnraa « MeTauimyeckre KOHCTPYKIIMH BKJIIOYasi CBAPKY» OTHOCHUTCS
K JUCHUIUIMHAM 4YacTh, (GOPMUPYEMOM ydYacTHHKAMHU  00pa30BaTeIIbHBIX
oTHoIIeHnH 010Ka b1.

3. HEPEYEHD IIVTAHUPYEMBIX PE3YJBbBTATOB OBYYEHUA 11O
JAUCHUITJIMHE

IIponecc n3ydeHuss AUCUUILIMHEI «MeTaummieckue KOHCTPYKIUN BKIII0Yast
CBapKy» HalpasjeH Ha (POPMHUPOBAHUE CIAEAYIOUIMX KOMIIETEHIIUI:

[IK-2 - cnocoOHOCTh NPUMEHSATH METOABbl MPOBEACHUS WHKEHEPHBIX
V3BICKAHUN, TEXHOJOTMM INPOCKTUPOBAHMUS JETajled W  KOHCTPYKLUHMM B
COOTBETCTBUM C TEXHUYECKUM 3aJaHUEM C HCIIOJb30BAHUEM YHUBEPCAIBHBIX U
CIICLIMAJIM3UPOBAHHBIX ITPOIPAMMHO-BBIYUCIUTEIBHBIX KOMIUIEKCOB, M CHUCTEM
aBTOMATHU3UPOBAHHOI'O POECKTUPOBAHUS,

[1K-3 = CIIOCOOHOCTD IIPOBOJIUTH IIPEABAPUTEILHOE
TEXHUKO-9KOHOMHUYECKOe OOOCHOBAHME MPOEKTHBIX pEIIeHuM, pa3padaThiBaTh
IPOEKTHYIO U pabovyl0 TEXHHUYECKYIO0 JTOKYMEHTALHIO, OPOPMIISATh 3aKOHUEHHBIE
[IPOEKTHO-KOHCTPYKTOPCKUE paboThl, KOHTPOJINPOBATH COOTBETCTBUE
pa3pabaThiBaéMbIX TMPOEKTOB W TEXHUYECKOM JOKYMEHTAllMu  3aJaHHIo,
CTaHIapTaM, TEXHUYECKUM YCIOBUSIM U IPYTUM HOPMATUBHBIM JOKYMEHTaM,

[IK-4 - cnocoOHOCTP TPHUMEHATH HAYyYHO-TEXHHYECKYI0 HH(OpMaIHIo,



OTEYECTBEHHBIN U 3apyOEKHBIN OMBIT IO MPO(UITIO A TETLHOCTH.

Komnerenuust

Pe3yabTarhl 00yyeHusl, XapaKTepU3yolue
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMHU

[1K-2

3HATh MCTOAbI ITPOCKTHUPOBAHUA 1 MOHHUTOPHHI'A 3I[aHI/Iﬁ u
COOPY)KGHI/II‘/II, HNX KOHCTPYKTHBHBIX 3JICMCHTOB, BKJIIOYasd
MCTOJbI PaCuYCTHOIO O6OCHOBaHI/I$I, B TOM 4YHCIC C
HUCIIOJIb30BaHHUEM YHUBCPCAJIbHBIX u
CIICOAJIM3UPOBAHHBIX IMPpOrpaMMHO-BbITHCIUTCIIbHBIX
KOMIIJICKCOB, n CHCTCM ABTOMATHU3UPOBAHHOT'O
IIPOCKTUPOBAHUA

YMETh  MPOEKTHUPOBATh KOHCTPYKTHUBHBIE  SJIEMEHTHI
METAUIMYECKUX KOHCTPYKUUWA 34aHUNA U COOPYKEHHI B
COOTBETCTBUU c TEXHUYECKUM 3aIaHUEM c
UCITOJIb30BaHUEM YHUBEPCAbHBIX u
CHICUATU3UPOBAHHBIX MPOTPaMMHO-BBIUUCIUTEIbHBIX
KOMILJIEKCOB, u CUCTEM aBTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHMS

BJIaACTb HaBbIKaMH IIPOCKTUPOBAHUA OJICMCHTOB
MCTAJINIMYCCKHUX CTPOUTCIIBHBIX KOHCTpYKI_II/Iﬁ n
COOpY)KCHI/Iﬁ B COOTBCTCTBHHU C TCXHHUYCCKHUM 3aJaHHCM C
HCIIOJIb30BAaHHUECM YHUBCPCAJIbHBIX )51
CIICHUAJIM3NPOBAHHBIX IMPpOrpaMMHO-BBITHCIINTCIIbHBIX
KOMIIJICKCOB, u CHCTCM ABTOMATHU3HUPOBAHHOI'O
IMPOCKTUPOBAHUA

[1K-3

3HaTh OCHOBBI TEXHHKO-’KOHOMHYECKOTO OOOCHOBaHUS
MPOEKTHBIX pelIeHUuH, TpeOoBaHUA K O(OPMIICHHIO
MIPOEKTHOU JOKYMEHTALUU Ha METAJUTNYECKHE
KOHCTPYKIIMHU

YMETh BBITIOJHATh PACUET U COCTABIATH CHEHUUKAIIUU
METAJUIONPOKATa U U3ACIUN UISI YEPTEKEU CTPOUTEIIBHBIX
KOHCTPYKIIMA B  COCTaBE€ KOMIUICKTAa  IPOCKTHOH
JIOKYMEHTAlMH HA METAJUINYECKNE KOHCTPYKIINU

BJIQJICTh HABBIKAMHW KOHTPOJIA HpOCKTHOP'I AOKYMCHTAalINH
Ha COOTBCTCTBHC 3aJaHHIO, CTaHAApTaM, TCXHHUYCCKHM
YCIOBUAM U JPYTYIM HOPMATUBHBIM JOKYMCHTAM

[1K-4

3HaTh pPabOTy MaTepHayioB, AJIEMEHTOB M COCIUHEHUH,
paboTy 1MoJ HAarpy3KOi OCHOBHBIX THIIOB KOHCTPYKTHUBHBIX
AJIEMEHTOB, OCHOBBI pacuera METAJUIMYECKUX
KOHCTPYKITUH C Y4€TOM OCOOCHHOCTEHN MX IKCIUTyaTaIluu U
KOHCTPYKTHBHBIX PEHICHUIN

YMETHb BLBIIIOJHATD C60p Harpy3oxKk Ha MCTATJIMYCCKUC
KOHCTPYKIHH, BBIITIOJIHATDH pacucT MCTAIIINYCCKUX
KOHCTpYKIII/Iﬁ Ha CHIIOBBIC BOBI[CﬁCTBI’IH o Meroay




npCaCIbHBIX COCTO}IHPIﬁ, B TOM 4YHCJIC C INPHUMCHCHHUCM
IporpaMMHbBIX CpCACTB IJIA  BBIIIOJIHCHHUA PACUCTOB
MCTAJUIMYCCKHUX KOHCTpYKHI/II‘/Jl

BJIAJICTh HABBIKAMHM pPacCyeTa JJIEMEHTOB METAJUIMYECKUX
CTPOUTENIBHBIX  KOHCTPYKIIMH M  COOPY)KEHUM  Ha
IIPOYHOCTh, KECTKOCTh, YCTOMYMBOCTH, B TOM 4YHCIIE C
IIPUMEHEHUEM NIPOTrPAMMHBIX CPEICTB

4. OBBEM JUCHUIIJINHBI

O6miass TPYIOEMKOCTh JUCIUILIMHBI

BKJIFO49asa CBAPKY» COCTABJIACT 6 3.c.

«Merammmueckue KOHCTPYKIHUHU

Pacnpe;[eneHHe TPYAOCMKOCTHU NUCHHUILINHEI 110 BUJIaM 3aHATUN

QOunas popma 00ydeHust

. Bcero CemecTpsl
Bunbr yue6HOM paboTh 4ACOB 5 >
AyIUTOpHBbIE 3aHATHSA (BCEr0) 90 54 36
B ToMm yucie:
Jlexmm 36 18 18
[Tpaktrueckue 3ansatus (I13) 18 18 -
Jlabopatopusbie pabotsl (JIP),
. 36 18 18
B TOM 4Huciie B (hopMe MPaKTUIECKOM 5 5
MOJITOTOBKHU
CamocTrosiTeibHasi padoTa 99 54 45
KypcoBoii npoexkt + +
KypcoBasi padora + +
Yackl Ha KOHTPOJIb 27 - 27
Buapl mpomMeXyTOUYHOU aTTeCTALUH - + + +
IK3aMEH, 3a4eT 3a4eT | HK3aMeH
OO6m1ast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 216 108 108
3a4.e]l. 6 3 3
3aounas ¢popma 00yueHust
. Bcero CemecTpsl
Bunel yueGHoi paboThI HACOB 3 9
AyauTOpHBbIE 3aHATHSA (BCEro) 20 12 8
B Tom uucie:
Jlexn 8 4 4
[TpakTuueckue 3ausatus (113) 4 4 -
JlaGopartopusbie pabotsl (JIP), 8 4 4
B TOM 4Hclie B (hOpMe MPaKTUIECKOM 2 2
MOJITOTOBKU
CamocTtosiTeibHas padoTa 183 92 91
KypcoBoii npoekt + +




KypcoBasi padora + +

Yackl Ha KOHTPOJIb 13 4 9
Buabel npomMeKyTOYHOM aTTeCTalNH - + + +
DK3aMEH, 3a4ET 3a4eT | SK3aMmeH

OO6m1ast TPy 10€MKOCTb:
aKaJeMHUUECKHUE Jachl
3a4.e]l.

216
6

108
3

108
3

5. COJAEP)KAHUE JUCLUMINHBI (MOLY.JIST)
pacnpeaesjieHue

5.1

Conepxkanue

pa3aejaoB

TPYAOEMKOCTH 110 BUIaM 3aHATHIA
Ounas popma o0yueHust

JTUCIHHUILIHHBI

Ne i/t HaunmeHnoBanue TeMbl

CopnepxaHue paszena

Jlexn

IIpak
3aH.

J1ab.
3aH.

CPC

Bcero,
yac

1 |OcHOBEI METAINIHYECKUX
KOHCTPYKLIUH

PaGota cTpouTenbHBIX cTajel
nox Harpyskou. IlpenenbHble
COCTOSIHUS MK, OCHOBBI
pacuera o npeneabHbBIM
cocrosiusaM. Coprament. Ctaguu
MIPOEKTUPOBAHMUS.
CaapHble COCIMHCHHS.
CBapouHble HaIpsHKEHUS "
nepopMannm. CBapuBaeMOCThb
CTallel. Busr CBapHBIX
COCIUHECHUM. Pacuer u
KOHCTPYHUPOBAaHUE CTHIKOBBIX H
YIJIOBBIX IIBOB. IIpaBuna
KOHCTPYUPOBaHHUSI.

BonroBbie coenuuenus. Buabr
6ontoB. Pacuer u
KOHCTPYHpPOBaHHE OOJITOBBIX
COEIMHEHU.

12

2 |Cpapka MeTaNINYeCKUX
KOHCTPYKLHH

OcCHOBHBIE ~ CIOCOOBI  CBapKW,
HCTIONIb3YEMBIE B CTPOUTEIHCTBE;
(uzngeckas CYITHOCTH
CBapOYHBIX MIPOIIECCOB;
JIOCTOWHCTBA, HEJIOCTaTKH,
TEXHOJIOTHYECKHE OCOOCHHOCTH;
napameTpsbl pexuMa,
obopynoBanue, METOJIbI
KOHTPOJIA Ka4gyecTBa CBApPHBIX
COEJIMHEHHH. Br16op BUJIIA
CBAapKH, PEKUMOB, CBAPOYHBIX
MaTepuaioB U 00OpYyIOBaHUS,
cOOpOYHO-CBapOYHBIE
MpUCTIOCOOIEHHH,
KOHTPOJISI ~ KauecTBa  CBapHBIX
COCUHEHUI, CI1oco00B
NPEJOTBPAIIEHUS M YCTPaHCHHMS
CBapOYHBIX  JedopManuii |
Je(heKTOB.

cIroco0oB

18 4

22

3 |DnemeHTHI
METAJNIMYCCKUX
KOHCTPYKIHKA

banku u 6anoyHble KOHCTPYKITUH.
PaboTta n3rnbaeMpIx 3J€MEHTOB B
YIpyrou u IJIACTUYECKOU
CTausX. [IpoextupoBanue
MIPOKATHBIX M COCTAaBHBIX OaJoOK:
moaoop CEeYeHM OaJIoK,
MPOBEPKA MOTOOPAHHBIX CCUCHUIA

12

18

74




M0 MpPEAEIbHBIM COCTOSIHUSIM, B
TOM 4ucie obecrieueHre ooe u
MECTHOM YCTOWYUBOCTH
aeMeHTOB  Oanok. Pacuer u
KOHCTPYHPOBaHHE  W3MEHEHHS
CeUeHM 0aJloK W WX OMOPHBIX
yacTeil. 3aBOACKHE U MOHTa)XKHBIE
cteikn  Oamok.  CompspKeHHS
6anoxk.

KonoHHbI u CTEPIKHH,
paboraronue Ha IIEHTpPaJIbHOE
CKaTHe: IpeNesIbHbIe COCTOSHHUS,
KOMITOHOBKA CEYEHHUH CIIIOIIHBIX
W CKBO3HBIX KOJIOHH, NpOBEpKa
MPOYHOCTH, OOIeH W MeCcTHOU

YCTOWYUBOCTH, pacuer u
KOHCTPYHPOBAaHHUE
COEIMHUTEIBHBIX 3JIEMEHTOB

CKBO3HBIX CTOCK, pacuer W
KOHCTPYUPOBAHUE  IIAPHUPHBIX
0a3 i OrOJI0OBKOB
HeHTpaJ'H)HO-C)KaTI)IX KOJIOHH.

Merammmueckue
KOHCTPYKIIUH
HpOI/ISBOJICTBeHHbIX
3/IaHui

OcCHOBHBIE TpeboBaHuUs u
Kapkacam NPOU3BOICTBEHHBIX
3/1aHUH, Cocras Kapkaca.

KommoHOBKa MONEepedHbIX pam.
PacuerHbie cxeMbl paM Kapkaca.
ITpocTpancTBeHHAS pabora
kapkaca. CBs3nm B  Kapkace
MPOM3JaHUs: Ha3Ha4YCHUE,
IpaBWja TIOCTAHOBKH, pacyeT H
KOHCTPYHUPOBaHHUE CBSI3CH.
Harpysku, neiicTByromue Ha
KapKac, COYeTaHHe Harpy3oK.
Konctpykunn HNOKPBITUI
npom3ganuii. CTpONmiIbHBIE H
MOJICTPOTIUIIbHBIE (bepmbl,
(honapu. Pacuer u
KOHCTPYUPOBaHUE tbepm B
cucrteMe Kapkaca. YHuU(UKanms
TEOMETPUYECKHX CXeM  (epm,
pacdeTHble JUIMHBI 3JEMEHTOB
tdepM, TmpenmenpHBIE THOKOCTH
aneMeHTOB  (hepM. PacuerHsle
cxembl ¢epm. Ilombop ceueHmit
crepkHedt  ¢depm. Pacuer wm
KOHCTPYHPOBAHHE y3JIOB.
KosoHHBI Kapkaca npoM3IaHusl.
PaGora  BHEIEHTPEHHO-CHKATBIX
CTepIKHEH. Tunbr ceueHui
KOJOHH.  PacyerHble  JIMHBI
konoHH. Ilombop ¥ mpoBepka
CEUEHUI CIUIOUIHBIX M CKBO3HBIX

KOJIOHH. Pacuer Hu
KOHCTpYUpOBaHUE
COE€TUHUTEIIBHBIX 3JIEMEHTOB

CKBO3HBIX KOJOHH. Pacuer u
KOHCTPYUPOBAHUE  COIPSKECHUSA
HaJKpPaHOBOM M  IOAKPaHOBOM
YacTeld CTYyNeHYaTOW KOJOHHBI.
Pacyuer wu  KOHCTpyHMpoOBaHHE
KECTKOM 6a3sl
BHEIIEHTPEHHO-C)KaTOH KOJIOHHBL.

18

18

45

81




IIpakmuueckasn noozomoska
odyuaruuxcs

Hroro| 36

18

36 99 189

[IpakTuueckass TMOArOTOBKA TMPU OCBOCHMM JUCHUIUIMHBI  (MOIYJIS)

IIPOBOJUTCA IIyTeM HCIIOCPCACTBCHHOI'O BBIITOJIHCHU L O6y‘iaIOIHHMHC$I

OTIICJIBHBIX DJIEMEHTOB palOT, CBA3AHHBIX C Oyaymied mnpodeccuoHanbHON

JEeATEIbHOCTBIO, CIIOCOOCTBYIOIINX (DOPMUPOBAHMIO, 3AKPEIIEHUIO U PA3BUTHIO

MPAKTUYECKUX HABBIKOB M KOMIETCHIIMH TO TPO(III0 COOTBETCTBYIOIICH

00pa30BaTeNbHOM MPOrpaMMbI Ha Ta00PaTOPHBIX paboTax:

No
/1

[lepeueHb BHIMOTHIEMBIX 00YJAIOIIMMHUCS
OTJICJIbHBIX AJIEMEHTOB PadoT,
CBSI3aHHBIX C OyaymIel MpodecCuOHATbHON
JESITEJIbHOCTBIO

dopmupyeMmbIe
poQecCuOHANIbHbBIE
KOMITETEHIIUH

[TonrotoBka  TEXHUYECKMX  33aJlaHUM  Ha
pa3paboTKy pasjesia MPOEKTHOM JTOKyMEHTalluu
Ha METAJUTUYECKHE KOHCTPYKIIHU
IPOU3BO/ICTBEHHBIX 3IaHUM:

- OmnpeneneHue oO0beMa U COCTaBa MCXOJHBIX
JAHHBIX U1 pa3paOOTKU pazjesia MPOEKTHOU
JTOKYMEHTAIIMU HA METAJUIMYECKNE KOHCTPYKIIUU
- Pa3zpaboTka TexHUUYECKUX 3aJaHUM Ha
CO3JIaHUE pa3/eiia MPOCKTHOW JOKYMEHTAIIMU Ha
METAJUIMYECKUE KOHCTPYKIIUHU

- AHamu3 CHpaBOYHOM W HOPMAaTUBHOU
JOKyMEHTAaIlMu 1o  pa3paboTke  pasjaena
NPOEKTHOM JOKYMEHTAllUM Ha METaUIMYECKHE
KOHCTPYKIIMH, aHAJIN3 COBPEMEHHBIX MPOEKTHBIX
pEIIEHNI TTPOU3BOJACTBEHHBIX 3/TAHUI

[1K-3
I1C 16.126 (TpynoBas
¢bynkuus A/03.6)

Belinonsenue pacyeToB METAJUNINYECKUX
KOHCTPYKITUH CTPONUIBLHON (PEPMBI:

- COop Harpy3ok Ha CTpOnWiIbHYIO (epMmy,
(dbopMHpOBaHWE KOHCTPYKTUBHOM M pPacyETHOU
cXeMbl ()epMBI, ONIPECICHUE YCUIIUNA B CTEPKHAX
depMbl W WX pacyYETHBIX COYETAHUU C
UCIIOJIb30BAHUEM  PACUYETHBIX  MPOrPAMMHBIX
KOMILIEKCOB

- Pacuer u moa00p CEeUeHUM
LEHTPAIBHO-CKATBIX U LEHTPAJIBbHO-PACTIHYTHIX
CTEpKHEU (pepMbl

- @OopMHpOBAaHME  OCHOBHBIX  Y3JIOBBIX
COETMHEHHUM (PepMBbl U UX pacuer

I1K-4
I1C 16.126 (TpynoBas
byuxkrust B/01.6)

Breimonnenue qepTemeﬁ CTBIKOBBIX M Y3JIOBBIX

I1K-2




COCIMHEHUI CTpONWIbHOM (epmbl paszaena
NPOEKTHOW JOKYMEHTAllMM Ha METAJUIMYECKUe
KOHCTPYKIIMHU: COCTaBJICHUE YEPTEKEH Y3TOBBIX
COCIMHEHUI 3JIEMEHTOB (pepMbl U MOHTAKHOTO
CTBIKA €€ OTIIPABOYHBIX DJIEMEHTOB

I1C 16.126 (TpynoBas
¢bynkuus A/01.6)

3aouHas popma o0ydeHust

Ne /i

HaumenoBanue TeMbl CopnepxaHue paszena Jlexng

IIpax JIa6. CPC Bcero,
3aH. 3aH. qac

OcHoBbl MeTasnueckux |PaGoTa crpoutenbHbIX — cTanei
KOHCTPYKLIUK nox Harpyskou. IIpenenbHble
COCTOSIHUS MK, OCHOBEI
pacuera o npeneIbHbIM
cocrosiusaM. Coprament. Ctaguu
MIPOEKTUPOBAHMUS.

CaapHsle COCIUHECHHUS.
CBapouHble HaIpsHKEHUS "
nepopManum. CBapuBaeMoOCThb 1
CTaJIeH. Bunet CBapHBIX
COCIUHECHUM. Pacuer u
KOHCTPYHUPOBAaHUE CTHIKOBBIX H
YIJIOBBIX IIBOB. IIpaBuna
KOHCTPYUPOBaHHUSI.

BonroBbie coenuuenus. Buabt
oonroB. Pacuer u
KOHCTPYHpPOBaHHE OOJITOBBIX
COEIMHEHUI.

Caapka Metaiutmdecknx (OCHOBHBIE — CIIOCOOBI  CBapKw,
KOHCTPYKIUH UCTIONIb3YEMBIE B CTPOUTEIHCTBE;
(uzngeckas CYITHOCTH
CBapOYHBIX TIPOIIECCOB;
JIOCTOWHCTBA, HEJIOCTaTKH,
TEXHOJIOTHYECKHE OCOOCHHOCTH;
napameTpsl pexuMa,
obopynoBanue, METO/IbI
KOHTPOJIA KayecTBa CBApHBIX
COEJIMHEHMH. Br16op BUJIA
CBapKH, pEXKUMOB, CBapOYHBIX
MaTepHalioB U O00OPYIOBaHUS,
cOOPOYHO-CBAPOYHBIC
MPHUCTIOCOOICHUH, croco0oB
KOHTPOJsSI ~KadecTBa  CBapHBIX
COCUHEHUI, croco0oB
NIPENOTBPALEHAS U YCTPAHEHUSA
CBapOYHBIX  JedopManuii |
Je(heKTOB.

O1eMeHTHI Banxu n 6anodHpIe KOHCTPYKIIUH.
METaNINYECKUX PaboTa m3rubaemMpIx 371€MEHTOB B
KOHCTPYKLUH ynpyrou 51 IJIACTHYECKOHN
CTausX. IIpoexTupoBanue
MPOKATHBIX M COCTAaBHBIX OaJoOK:
noabop ceueHni 6aJoK,
NpoBepKa MoJ00paHHbIX ceueHuit| 3
MO MpPEAEIBHBIM COCTOSIHUSIM, B
TOM uucie obecrieueHne oouen u
MECTHOM ycToiiunBocTH
aneMeHTOB  Oanok. Pacuer wu
KOHCTPYUPOBAHHE  W3MECHEHHSA
CeYCHMd OalOK W WX OIOPHBIX
yacTel. 3aBOJCKHE M MOHTaKHbIC




croikn  Oamok.  ConpspkeHus
Oaox.

Kononnsl u CTEPKHH,
paboratome Ha IEHTPAIBHOE
C)KaTHe: TPENENbHBIC COCTOSHHUS,
KOMITOHOBKA CEYEHHUH CIIIOIIHBIX
W CKBO3HBIX KOJOHH, IPOBEpPKa
MPOYHOCTH, OOIMeH W MeCcTHOU

ycToituuBocty, pacuer u
KOHCTpYUpPOBaHUE
COEMHUTEIIbHBIX 3JIEMEHTOB

CKBO3HBIX CTOCK, pacyer u
KOHCTpYHUPOBAaHUEC HapHUPHBIX

0a3 " OT'0JIOBKOB

[EHTPAILHO-CKATBIX KOJIOHH.
Merananueckue OCHOBHEIE TpeOOBaHUS u
KOHCTPYKIIUHU Kapkacam MPOM3BOICTBEHHBIX
MPOU3BOICTBEHHBIX 3IaHui, Cocras Kapkaca.
3MaHui KoMITOHOBKa MOMEPEUHBIX paM.

PacueTHBIE CXeMBI paM Kapkaca.
ITpocTpancTBeHHAS pabora
kapkaca. CBs3M B  Kapkace
MIPOM3IAHUS: Ha3HaueHHe,
IpaBUJIa TOCTAHOBKH, pacdeT U
KOHCTpYUPOBaHUE CBA3CH.
Harpysku, nelicTByromue Ha
KapKac, COYeTaHHe Harpy3ok.
KouncTpykunu MOKPBITUH
npoM3aanui. CTponwibHblE U
MOACTPONMIBHBIC (bepmsl,
thonapm. Pacuer u
KOHCTPYHUPOBaHHUE bepm B
cucrteMe Kapkaca. YHuU(UKanms
TEOMETPUUECKHX  CXeM  (epMm,
pacueTHble JJIMHBI 3JIEMEHTOB
dbepMm, mpenenbHBIE THOKOCTH
aneMeHToB  ¢epMm. PacuerHbie
cxembl ¢epm. Ilombop ceueHwmit
crepkHedt  ¢depm. Pacuer wm
KOHCTPYHPOBaHHUE y3JIOB.
KosnoHHBI Kkapkaca NpOM3aaHHUA.
PabGota  BHEIEHTPEHHO-CXKATBIX
CTEPKHEH. Tune CeUYeHUH
KOJNOHH.  PacderHple  AiuHBI
koioHH. Ilombop U mpoBepka
CEYEHHI CIUIONIHBIX M CKBO3HBIX
KOJIOHH. Pacuer 51
KOHCTPYHpPOBaHHE
COEMHUTEIIEHBIX HIIEMEHTOB
CKBO3HBIX KOJOHH. Pacuer m
KOHCTPYUPOBAHHE  CONPSIKEHUS
HAaJKpaHOBOM ¥  MOJKPaHOBOU
gacTell CTyneH4YaTOH KOJIOHHBI.
Pacder u  KOHCTpyHpOBaHHE
JKECTKOM 6a3b1
BHEIIEHTPEHHO-C)KaTOH KOJIOHHBI.

91

99

IIpakmuueckasn noozomoska
odyuaruuxcs

Htoro

183

203




[TpakTryeckass TOArOTOBKA TPU OCBOCHUM JWCHUIUIMHBI  (MOJIYJIS)
IPOBOAUTCS  MYTEM  HETOCPEICTBCHHOTO  BBIMOJHEHUS  OO0YYarOIIMMHCS
OT/ACNBHBIX 3JIEMEHTOB pPa0OT, CBS3aHHBIX C OyAymied mpodeccCHuoHAIEHON
JESTENbHOCTBIO, CIIOCOOCTBYIOIINX (POPMUPOBAHUIO, 3aKPEIUICHHIO W Pa3BUTHUIO
NPAaKTUYECKHX HABHIKOB M KOMIICTCHIIMH MO TPOQUII0 COOTBETCTBYIOIICH
00pa30BaTeNbHOM MPOrpaMMbI Ha Ta0OPAaTOPHBIX paboTax:

Ne [lepedeHb BBIMOIHAEMBIX 00yYaIOUUMUCS dopMupyembie
n/n OTJIETBHBIX AJIEMEHTOB padoT, npodeccruoHanbHbIe
CBSI3aHHBIX C Oyymiei mpodeccruoHanbHON KOMIIETCHIIUH
JEeSATEIbHOCTBIO

1 [ToaroToBKa TeXHUYECKUX 3adaHuil Ha pa3paboTky | [1K-3
paszena POEKTHOMN JTOKyMEHTAIIUH ga | [IC 16.126 (tpynosas
METaITHYEeCKHEe KOHCTPYKIMH IIPOM3BOJCTBEHHBIX | PYHKLULA Al03.6)
3IaHUM:

- Onmnpenenenne o0beMa M COCTaBa HUCXOAHBIX
JaHHBIX JUISL  pa3pa0OTKH  pazfena MpPOEKTHON
JNOKYMEHTAIMU Ha METAININYECKNE KOHCTPYKIIUU

- Pa3paboTka TeXHMYECKHX 3a/JlaHUi Ha CO3JaHHe
pazzena IIPOEKTHOU JNOKYMEHTALUU Ha
METaJNINYECKHE KOHCTPYKLIUN

- AHaimM3  CHpaBOYHOM W HOPMAaTUBHOU
JOKYMEHTAlMH 0 pa3paboTKe pasjena MPOEKTHOM
JOKYMEHTAllMM Ha METaNINYeCKHe KOHCTPYKIUH,
aHaJIM3  COBPEMEHHBIX  IMPOEKTHBIX  PEIICHHI
MIPOU3BOICTBEHHBIX 3/IaHUN

Oznakomsienne ¢ TpeboBanusiMu HopmaTuBHbIX | [TK-2
TEXHUYECKUX  JIOKyMEHTOB  Juis  BbInojHeHus | [1C 16.126 (tpynosas
geprexeil CTBIKOBBIX M Y3JIOBBIX coeauHeHmii | GyHKumt A/01.6)
CTPOUTEIHHBIX KOHCTPYKIIMHA B COCTaBE KOMILJIEKTA
MPOSKTHOM JIOKYMEHTAIlMK HAa  METaUIMYCCKUE
KOHCTPYKITUU OJTHOATAXKHOTO TPOU3BOJACTBEHHOTO
3JIaHMUS.

2 COop Harpy3ok Ha crTpomnwibHylo  ¢epmy, |IIK-4
¢opMmupoBaHue KOHCTPYKTHBHOM U pacuetHoit | IIC 16.126 (tpynoBas
cxeMbl (bepMBbI, ONpEACICHHE YCHIMH B CTEpKHSX | PYHKUMA B/01.6)
depMbl W WX  pacyeTHBIX  COYETaHWH ¢
UCII0JIb30BaHUEM pacyeTHBIX IPOrPaMMHBIX
KOMIIJIEKCOB

5.2 IlepedeHb 1a060paTOPHBIX padoT




Ounas popma o0yueHust

1©

=
=
=

Ne paznena
JUCIUILTAHBI

HanmenoBanue 1ab0paTOpHBIX 3aHATUI

Tpyuo-
E€MKOCTh
(dac)

2

Pyunas snexTpoayrosas cBapka

2

ABTOMaTHUECKAas CBapKa 1oJ (bJ'IIOCOM

[TomyaBromMaTiueckas (MEXaHM3UPOBAHHAS) CBapKa

ToueuHass KOHTaKTHAs CBapKa

Bannas cBapka apMartypsbl

I'azoBas CBapKa MCTAJUIOB M CIIJIABOB

KI/ICJ'IOPO,I[HEUI PE3Ka MCTAJLJIOB

CtpyKTypa, CBOMCTBA U NeEKThI CBAPHBIX COCTUHCHHIA

O ONOOOIAIWIN |-

NINNININININ
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10

IToaroroBka TEXHUUYECKHX 3aJaHMH Ha pa3paboOTKy pasjena
IIPOEKTHOM JOKYMEHTAllMM Ha METAJUIMYECKHE KOHCTPYKLMH
IIPOU3BOJICTBEHHBIX 3/JaHUI:

- Omnpenenenune o0beMa M COCTaBa MCXOJHBIX JAHHBIX MJIS
pa3paboTKu  pa3jena  MPOSKTHOM  JOKYMEHTallud  Ha
METAJNINYECKUE KOHCTPYKIINU

- Pa3paboTka TexHMYECKHX 3aJaHUIl Ha CO3/JaHUE pa3zena
IIPOEKTHOM TOKYMEHTALUH HA METAJUIMYECKUE KOHCTPYKLIUU

- AHanu3 cOpaBOYHOW M HOPMATHUBHOW JIOKYMEHTALUU I10
pa3paboTke  pas3jena  NPOEKTHOW  JOKYMEHTaluu  Ha
METAJUIMYECKUE  KOHCTPYKLMH,  aHaJu3  COBPEMEHHBIX
IIPOEKTHBIX PEIICHUIN IPOU3BOJCTBEHHBIX 31aHUN

11

COop Harpy3ok U BO3JEHCTBUI Ha TMONEPEYHYIO paMy
IIPOU3BOJICTBEHHOTO 3/1aHNs. POpMUPOBAHNE KOHCTPYKTUBHOU
U pacyeTHOM cxembl pambl. CTaTUYECKUN pacyeT MOonepeyHou
pamsl. CoctaBiienue PCY

12

Pacuer u noxoop CEUYeHUs BEPXHEUN 4acTu
BHELEHTPEHHO-CKATOU CTYNIEHYaTOn KOJIOHHBI
MPOU3BOACTBEHHOIO  3/1aHMs. BBIONHEHHE TPOBEPOUHBIX
pacyeToB HeCyIel CTOCOOHOCTH BEPXHEH YaCTH KOJIOHHBI

13

Pacuer u noxoop CEUCHUS HIDKHEH 4acTu
BHELEHTPEHHO-CKATOU CTYNIEHYaTOn KOJIOHHBI
MPOU3BOACTBEHHOIO  3J1aHMs. BBIIONIHEHHE MPOBEPOUYHBIX
pacyeToB HeCyIel COCOOHOCTH HMYKHEHN 9acTH KOJIOHHBI

14

@opMUPOBAHHE M pacyeT Y3J0B CONPSIKEHHS BEpPXHEU U
HIDKHEH 9acTell KOJIOHHBI, 0a3bl KOJJOHHBI

15

COop Harpy3ok Ha CTpONWIbHYIO (epmy, (GopmHupoBaHUE
KOHCTPYKTUBHON M pacyeTHOM cXeMbl (epMbl, ONpeaeseHue
YCUIMHA B CTepKHAX (DepMBbl U HMX PACUETHBIX COUETaHUH C
WCTIOJIH30BAHNEM PACUETHBIX TPOTPAMMHBIX KOMIUIEKCOB

16

Pacuer u mombop cedyeHUH  LEHTPAIbHO-CXKATBIX H
LEHTPAJIBbHO-PACTSIHYTBIX CTEp)KHEN (hepMbl

17

®dopMHUPOBaHUE OCHOBHBIX Y3JIOBBIX COCAMHEHUHN (epMbI U MX
pacuer

1,5

18

BoinonHeHue 4deprexed CTBIKOBBIX U Y3JI0BBIX COCIMHEHUI
CTPONMJILHON (epMBbI paszfiena MPOSKTHOW JOKYMEHTAIlMH Ha
METAIINYECKHE KOHCTPYKIMHU: COCTABIIEHUE YEPTEXKEN Y3II0BBIX
COEMHEHUI 371eMEHTOB (epMbl UM MOHTAXKHOIO CThIKA €€

0,5




‘ OTIIPAaBOYHEIX 3JICMCHTOB

3aounas popma o0yueHust

/o

Ne paznena
JUCIUILTAHBI

HaumeHnoBanue 1a00paTOpHBIX 3aHATUN

Tpyno-
€MKOCTb
(dac)

2

Pyunas snexkTpoayrosas cBapka

1

ABTOMaTHUECKAas CBapkKa 1oJg (bJ'IIOCOM

[TomyaBromMaTiueckas (MEXaHU3UPOBAHHAS) CBapKa

rlWN |-

2
2
2

OTtyeTsl 110 J1abopaTopHbIM padotam 1-3

1
1
1

[ToaroroBka TEXHUYECKHX 3a/JlaHMN Ha pa3paboTKy pasziena
IIPOEKTHOM JOKYMEHTAllMM Ha METAJUIMYECKHE KOHCTPYKLIMH
IIPOU3BOJICTBEHHBIX 3JJaHUI:

- Omnpenenenune o0beMa M COCTaBa MCXOJHBIX JAHHBIX MJIS
pa3paboTku  pa3gena  NPOEKTHOM  JOKyMEHTallMd  Ha
METAJNINYECKUE KOHCTPYKIINH

- Pa3paborka TexHMYECKMX 3aJaHUIl Ha CO3/aHUE pa3jena
IIPOEKTHOM TOKYMEHTALUH HA METAJUIMYECKUE KOHCTPYKLIUU

- AHanu3 cOpaBOYHOW M HOPMATHUBHOW JIOKYMEHTALUU I10
pa3paboTke  pas3jena  MPOEKTHOW  JOKYMEHTaluu  Ha
METAJUIMYECKUE  KOHCTPYKLUMH,  aHaIU3  COBPEMEHHBIX
IIPOEKTHBIX PEIIEHUI IPOM3BOACTBEHHBIX 31aHUN

O3HakoOMIICHUE C Tpe60BaHI/I$IMI/I HOPMATUBHBIX TCXHUYCCKHX
JAOKYMCHTOB JUUISI BBIITOJIHCHUS qepTemeﬁ CTBIKOBBIX U Y3JIOBBIX
COGI[I/IHGHI/Iﬁ CTPOUTCIIBHBIX KOHCTp}IKIII/II\/JI B COCTAaBC KOMIIJICKTA
HpOGKTHOfI JAOKYMCHTAIlMKM Ha MCTAIMYCCKHUC KOHCTPYKIHUU
OOHOISTAXXHOI'O MPOMU3BOACTBCHHOI'O 3/JaHMA.

COop Harpy3ok U BO3JEHCTBUH Ha TIONEPEUYHYI paMy
MIPOU3BOJCTBEHHOIO 3/1aHus. DopMupoBaHUE KOHCTPYKTHUBHOM
U pacyeTHOM cxeMbl pambl. CTaTUYECKUI pacueT MONEpeYHON
pambl. CoctaBienue PCY

COop Harpy3ok Ha CTpONWIbHYIO ¢epMy, (opMHpOBaHUE
KOHCTPYKTUBHON M pacdyeTHON cXeMbl (epMbl, OmpeleneHne
YCUIMH B CTEpXKHSAX (DepMbl M MX pPacUETHBIX COYETaHHH ¢
WCTIOJIH30BAHNEM PACUETHBIX TPOTPAMMHBIX KOMIUIEKCOB

5.3. IlepevyeHb NpaKTUYECKUX 3AHATHH

Ounasi popma o0yueHust

Ne Ne paznena
/I | JUCUMININHEL TemaTuka NpakKTUYECKUX 3aHATUN

Tpyno-
€MKOCTh
(dac)

®opMHUpOBaHUE KOHCTPYKTHBHOW CHCTEMBI 0OajJouyHOM
KJIETKA C NPUMEHEHHEM METAINIMYECKMX KOHCTPYKLUUN H
PACUYETHBIX CXEM €€ OTAEIBbHBIX JIEMEHTOB

Beimonnenne mnombopa ceUYEeHHs CTalbHOW MPOKATHOM
Oalku C MPOBEPOUYHBIMU pacueTaMH €€ Hecyllel
cnocoOHocTH U Aedopmaruii. OhopmiieHue pacyeToB.




Pacuer u mombop ceueHni COCTaBHBIX CTaJbHBIX OAJIOK C
HCIIOJIB30BAaHUEM JEHCTBYIOLIEH HOPMATUBHO-CIIPABOYHOU
nokymenTtanuu. OpopmieHne pacyeToB.

3 3 Pacuer M3MEHEHHUSI CCUCHMS COCTABHOW OalIKU 1O JUIMHE, 2
IIPOBEPKA NPOYHOCTH U3MEHEHHOT'O CEYEHUS
[IpoBepouHbIe pacyeThl MECTHOW YCTOMYMBOCTH IOSICOB U
4 3 CTEHKHU COCTAaBHOM OaJKu B COOTBETCTBUU C TPEOOBAHUSIMHU 2
JIEUCTBYIOIIMX HOPM MPOCKTUPOBAHUS METAITMYECKUX
KOHCTPYKIUI

dopMUpOBAaHWE  MOHTAXKHOIO  CThIKa  OTHPABOYHBIX
AJIIEMEHTOB COCTaBHOW Oanku Ha Oonrax, pacuer H
KOHCTPYMPOBAHHUE CThIKA

Pacyer moOsSICHBIX CBapHBIX IIBOB COCTaBHOW Oaiku
JIBYTaBPOBOTO CCUCHHSI.

dopMHUpOBaHUE U pacUeT OMIOPHON YacTH OAJIKH.

7 Pacuer u nonbop ceyeHHs CTEp)KHS  CILIOLIHOW 2
[[EHTPaJIbHO-CKATON KOJNIOHHBL. OdopMIIeHHE PacueTOB.
Pacuer, mogbop cedeHHus U KOHCTPYHUPOBAHUE CTEPIKHA

8 3 CKBO3HOW IIEHTPaJbHO-CKaTOW KoOJOHHBI. OdopmieHue 2
pacyeTos.
@OopMUPOBAHHE  OCHOBHBIX  Y3JIOBBIX  COCIMHEHHUI
9 3 CTAJIbHBIX KOJIOHH: pacdyeT W KOHCTPYUpOBaHUE 0a3bl U 2
OT0JIOBKA LEHTPAIBHO CHKATOW KOJOHHBI
3aouHasi popma o0yueHust
Ne Ne paznena Tpyno-
/N | AMCUMILIIMHBI Temaruka npakTUYECKUX 3aHATHH €MKOCTb
(dac)

®opmMupoBaHUE KOHCTPYKTHBHOM CHCTEMBbI 0allouHOM
KJIETKA C NPUMEHEHHEM METANIMYECKMX KOHCTPYKLUUN U
1 3 pacueTHBIX CXEM €€ OTEJIbHBIX AIIEMEHTOB 2
BeimonHenue mnoabopa cedyeHUs CTadbHOM MPOKATHOM
Oalku C TMPOBEPOUHBIMM pacyeTaMH €€ Hecyllel
ciocoOHocTH U Aedopmaruii. OopmiieHne pacueToB.
Pacuer u monbop ceueHuit COCTaBHBIX CTAJIBHBIX OallOK C
HCIIOJIb30BAHNUEM JIEHCTBYIOIIEH HOPMATUBHO-CIIPABOYHOU
nokyMmeHTaruu. OgopmiieHne pacyeTos.

6. IPUMEPHAS TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBMM ¢ y4eOHBIM IUIAHOM  OCBOCHHE  JAWCIMILTAHBI
IpeIyCMaTPUBAET BHITIOJHEHHE KYypCOBOTO MpOEKTa B 7 ceMecTpe Ui OYHOU
dbopmbl 00ydeHus U B 9 cemecTpe i1 3a04HON POopMBI 00yUEHUSI.

[IpumepHass TemaThka KypcoBOoro mpoekTta: ««CraapHOHW  Kapkac
OJTHOATAKHOTO MPOMBIIIJICHHOTO 3IaHUSI»)

3anauu, pemaemMbie Py BHITOJTHEHUH KypCOBOT'O IIPOEKTA:

* 3aKpemuTh 3HAHUS [0 KOMIIOHOBKE, crocobam (HOpMUPOBAHUS



IPOCTPAHCTBEHHOTO KapKaca 37jaHusl, cOOpy Harpy30K M OIMpeIeIeHHIO PACYETHBIX
YCUJIMH B 3JIEMEHTAX KapKaca B TOM YHCJIE C IPUMEHEHUEM IIPOTPAMMHBIX CPE/CTB
JUISL BBITIOJIHEHUS PACU€TOB METAINIMYECKUX KOHCTPYKIIHIA,

. copMupoOBaTh HaBBIKH pacyera LIEHTPAJIBHO-CXKATBIX,
LEHTPAIBHO-PACTSIHYTBIX W BHELEHTPEHHO-CKATBIX CTEPKHEBBIX 3JIEMEHTOB
KOHCTPYKIIUH;

* chopMUpOBaTh HABBIKM pacuyeTa M KOHCTPYHUPOBAHUS OCHOBHBIX Y3JIOB
CONPSKEHUS DJIEMEHTOB KapKaca,

* chOpMHUPOBATH HABBIKH BBIMIOJIHEHUS YepTeKel pabodeil JOKyMeHTaIl Ha
METANTNYECKHEe KOHCTPYKIMHM, HAaBBIKM pacueTa U COCTaBICHUS creludUKaIiu
METAJIONPOKATA U U3JIEIIUN JJIS YEPTEKEN CTPOUTEIIBHBIX KOHCTPYKIIUM B COCTABE
KOMIUIEKTA IIPOEKTHOM JOKYMEHTAMU Ha METAJUIMYECKUE KOHCTPYKIIUU.

KypcoBoii mpoekr BxiouaeT B ce0s rpaduyeckyl0 4YacTb U
PaCUYETHO-TIOSICHUTEIILHYIO 3aIIUCKY.

B coorBercTBUM ¢  y4eOHbIM IUIAHOM  OCBOCHHE  JAUCLMILIUHBI
IpelyCMaTPUBAET BBIIOJIHEHUE KypCOBOM paboThI B 6 ceMecTpe i1 O4HOM (PopMbI
oOy4eHHs ¥ B 8 ceMecTpe i 3a04HOU POopMbI 0O0yUeHHUS .

[IpumepHas TeMaThka KypcoBOW paloOThl: «MeTalinuecKkue KOHCTPYKIUU
paboueil MIoMAIKI»».

3aiayu, pemaeMble NPy BBIITOJIHEHUH KypCOBOM paOOTHI:

* TOJyYUTh TMPAKTUYECKHE HABBIKM pacdyeTa W KOHCTPYMPOBAHUS
U3rn0aeMbIX U HEHTPAIBHO-CXKATBIX JIEMEHTOB;

* TIOJIyYUTh MPAKTUYECKUE HABBIKM PacyeTa U KOHCTPYUPOBAHUS CBAPHBIX U
OOJITOBBIX COEIUHEHNH;

* c(hopMHUPOBATH HABBIKU BBITIOJHEHUS YepTEKel paboueil TOKyMeHTaI[uU Ha
METaJUIMYeCKHe KOHCTPYKIIMU, HAaBBIKM pacdyeTa W COCTaBIICHMS CIEIU(PUKAINH
METAJUIONPOKATA U U3JICIIUM ISl UEPTEKENU CTPOUTENBHBIX KOHCTPYKIIMI B COCTABE
KOMIUIEKTA MPOEKTHON JOKYMEHTAIlMM Ha METAJUIMYECKHE KOHCTPYKIIUU.

KypcoBass pabora Bkimouar B ceOs rpapuyecKkyrd 4YacTb W
PACUYETHO-TIOSICHUTEIIBHYIO 3aIHCKY.

7. ONEHOYHBIE MATEPHUAJIbI IUISI ITPOBEJEHUSA
MPOMEXYTOUYHOM ATTECTAIIUU OBYUYAIOIIIUXCS 11O
JAUCIHUIIJIMHE

7.1. Onucanue noxkasaresjied ¥ KpUTepUEeB OLEHUBAHUA KOMIIETEHIMMA
HA Pa3JIMYHBbIX 3TANAaX UX GOPMUPOBAHUSA, ONIUCAHUE KA OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynprarel TEKylIero KOHTPOJISI 3HAHUW W MEXKCECCUMOHHOW aTTECTALuU
OLICHUBAIOTCA MO CIEAYIOLIEH CUCTEME:

«aTTEeCTOBaH»;

«HE aTTECTOBAH.



Pe3yabTaThl 00yueHus,

Komme- Kpurepun
XapaKTepu3youue ATTecTOBaH He arrecroBan
TECHIU C(bOle/lpOBaHHOCTL KOMIICTCHITUH OLCHUBAHUSA

[1K-2 3HaTh METO/IbI IPOEKTUPOBaHMS M|  AKTHBHas paboTa Ha |Bwimonnenue pador| HebimonneHune
MOHUTOPHHIA 31aHuH U| TpaKTHYECKUX 3aHATHIX B CPOK, paboT B CpoK,
COOPYKEHHIH, ux MIPETYCMOTPEHHBIH | IpeTyCMOTPEHHBIN
KOHCTPYKTUBHBIX 3JIEMEHTOB, B pabouux B pabouux
BKJIIIOYas METOJBl PACUETHOTO IporpaMMax IIporpaMMax
000CHOBaHHS, B TOM YHCIE C
HCTIONIb30BaHUEM
YHHBEPCAIbHBIX "
CTEUATH3NPOBAHHBIX
MPOTPAaMMHO-BBIYHACIUTEIBHBIX
KOMIUIEKCOB, " CHCTEM
ABTOMAaTU3HPOBAHHOTO
MPOCKTUPOBAHUS
YMETh nmpoekTupoBaTh| Pemienue crannaptHeix |Beimonnenue pador| HeBbimonHeHnue
KOHCTPYKTHUBHBIE 9JIEMEHTHI| TpaKTHYECKUX 3a7ad, B CPOK, paboT B CpoK,
METAJUINYECKUX  KOHCTPYKIMH| pa3paboTka KypcoBOTO | IPEAyCMOTPEHHBIH | IpeayCcMOTpEHHbIH
3MaHUH W COOpYKEHHH B MpoeKTa B pabouux B pabouux
COOTBETCTBHUM C TEXHUYECKUM mporpaMMax IIporpaMmax
3aJaHHeM C  HCIIOJIb30BaHUEM
YHHBEPCAIbHBIX u
CTEUATN3NPOBAHHBIX
MPOTPAaMMHO-BBIYHCINUTEIBHBIX
KOMIUIEKCOB, " cucTeM
AaBTOMATH3HPOBAHHOTO
MIPOCKTUPOBAHUS
BIIAIETh HaBbIkamMH| Pemenne npuknagaeix | Bemmonnenue pador| HesbimonHenue
MIPOEKTHUPOBAHUS JJIEMEHTOB|  3a7gad B KOHKPETHOU B CPOK, paboT B CPOK,
METAJUINYECKUX  CTPOUTENBHBIX| ITPEAMETHOH 00JacTh. | MPeLyCMOTPEHHBIH | IpeayCMOTPEHHBII
KOHCTPYKIIMA W COOpYXEeHHH B[BwimonHeHune miana pabot B pabounx B pabounx
COOTBETCTBHHM C TEXHMYECKHM |IIO pa3paboTKe KypcOBOIO mporpaMMax porpammax
3aJlaHIeM C HCIOJIb30BAHUEM MIPOCKTA
YHHMBEPCAIBHBIX u
CTEeNATN3NPOBAHHBIX
MPOTPAaMMHO-BBIYHCIUTEIBHBIX
KOMIUIEKCOB, " cucTeM
ABTOMATH3MPOBAHHOTO
POEKTUPOBAHUS

IK-3 3HaTh OCHOBBI|  AxTuBHas pabora Ha |Brmonnenue pador| HessimonHeHne
TE€XHUKO-IKOHOMHUYECKOTO MPAaKTUYECKUX 3aHATUAX B CPOK, paboT B CpoK,
000CHOBaHHUS MIPOEKTHBIX IPEAYCMOTPEHHBIH | IPEeAyCMOTPEHHBIN
pELICHUH, TpeGoBaHUSA K B paboumnx B paboumnx
o opMIICHHIO MPOEKTHOM nporpammax IIporpaMmax
JIOKYMEHTAIIH Ha
METAJUINIECKHE KOHCTPYKITHH
YMeTh BBINONHATH pacueT wu| Pemenne cranmapTHeix |Brimonnenue pabor| HebimonneHue
COCTaBJIATh cnenmuduKanuy| MNPaKTUYECKHX 3a1ad, B CPOK, paboT B CpoK,
MeTaJUIONpoKaTa M M3IeNuil | pa3paboTka KypcoBOTO | MPEIyCMOTPEHHBIH | IpeayCMOTPEHHBII
yepTexen CTPOUTEIBHBIX MIPOEKTa B paboumnx B paboumnx
KOHCTPYKIIUH B cocTaBe IporpamMmax IporpamMmax
KOMILIEKTa MPOEKTHOU
JIOKYMEHTalluU Ha
METAJUIMYECKUE KOHCTPYKIHH
BIafeTh HaBbIKaMH KoHTpousi| Pemenne npuknagneix |Bremmonxenue pador| HesbimonHenue
NPOEKTHOM [OKYMEHTalUM Ha| 3a4a4 B KOHKPETHOMI B CPOK, paboT B CpoK,
COOTBETCTBHE 3aJjaHuto,| IMPEAMETHOH 00JIACTH. | MpexyCMOTpPEHHBIN | MpeayCMOTPEHHbIH
CTaHaapTam, TeXHUYECKHUM [BBIMToTHEHUE TIaHa padoT B pabounx B pabounx
YCIOBUSIM " JIPYTHM |TI0 pa3paboTKe KypcoOBOTO ImporpaMMax IporpaMmax

HOPMAaTWBHBIM JOKYMCHTaM

MPOEKTa




[1K-4

3HaTb  pabory  MarepuasoB,| AKTuBHas pabora Ha |Brmonnenue pador| HesbinonHenue
JJIEMEHTOB M COCAUHEHMH,| NPAKTHYECKHX 3aHATHAX B CPOK, paboT B CPOK,
paboTy o Harpy3Koi OCHOBHBIX NIPEAYCMOTPEHHBIN | IPEAYCMOTPEHHBIN
THIIOB KOHCTPYKTHBHBIX B paboumx B paboumnx
3JIEMEHTOB, OCHOBBI ~ pacdeTa nporpammax nporpammax
METANIMIECKUX KOHCTPYKIHMH ¢

yaeToM ocobeHHOCTeH ux

9KCIUTyaTaIluH u

KOHCTPYKTHUBHBIX PEIICHUH

YMETb BBIIIOJHATE cOOp Harpy3ok| Pemenne cranmapTHbix |Bwimonnenne pabor| HesimonneHne
Ha MeTaJUIMuecKue| NpaKTHYECKUX 3a/ad, B CPOK, paboT B CpoK,
KOHCTPYKIIMH, BBITIOJIHATE| pa3paboTKa KypcoBOTO | MpeIyCMOTPEHHBIN | IpeyCMOTPEHHBIN
pacuer METaJUTUYECKUX npoeKTa B pabouux B pabouunx
KOHCTPYKIIMH ~ Ha  CHJIOBBIE porpamMmmax mporpamMmmax
BO3/ICHCTBHUS o MeToay

NpeAeIbHBIX COCTOSIHUM, B TOM

qucie c MIPUMEHEHUEM

NPOTPaMMHBIX ~ CPEICTB  JUIA

BBITTOJTHEHUS pacyeToB

METaJUTMYECKIX KOHCTPYKIHH

BIafeTh HaBbIKaMH  pacueTa| Pemenne npuknagaeix |Bemonnenue pador| HesbimonHenue
3JIEMEHTOB METAIMYECKNX |  3a7ad B KOHKPETHOMN B CPOK, paboT B CpoOK,
CTPOUTENBHBIX KOHCTPYKIMH M| MpeAMETHOW 00NMacTH. | MpexyCMOTPEHHBIH | IpelyCMOTPEHHBINH
COOpY)XXEHHH Ha  INPOYHOCTb,|BBINOJIHEHKE IJTaHa PaboT B pabouux B pabouux
KECTKOCTb, YCTOMYUBOCTB, B TOM IO pa3paboTKe KypCOBOTO porpamMmmax porpamMmmax

qucie c [IPUMEHEHUEM
IIPOrPaMMHBIX CPEJCTB

IIPpOCKTa

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTarhl MPpOMEXYTOUHOTO KOHTPOJISl 3HAHUM OLIEHUBAIOTCA B 6 cemecTpe
JUIsl o4HOM (hopMBbl 00yUYeHHUs U B 8 cemecTpe JUisl 3a04HON (POpMBI 00yUEHHUS 1O
NBYX0aIbHOU CUCTEME:

«3a4TEHO»

«HE 3aYTEHO»

Kommne-
TEeHIHUA

Pe3yabTaTel 00yuenus,
XapaKTepu3ylonme
copMHUPOBAHHOCTL KOMIETEHIIHH

Kpurepun
OLIeHHBAHUS

3auTeHo

He 3aureno

[K-2

3HATh METO/IBI IPOEKTUPOBAHUS U
MOHUTOPHUHIa 31aHUI u
COOPYXEHHIH, ux
KOHCTPYKTUBHBIX SJIEMEHTOB,
BKIIIOYas METOJbl PACYETHOTrO
000CHOBaHHMS, B TOM 4YHCIE C
UCIIOJIb30BaHUEM
YHHUBEPCAIbHBIX u
CHeTHaTH3UPOBAHHBIX
MIPOTPAMMHO-BBIYUCIIUTEBHBIX
KOMIIJICKCOB, u CHCTEM
ABTOMAaTH3MPOBAHHOTO
MIPOEKTHPOBAHUS

Tect

Brimosinenue tecra
na 70-100%

BrinosiHeHue MeHee

70%

yYMETh

KOHCTPYKTHUBHBIE
METANIMYECKUX  KOHCTPYKLMH
31aHUA U COOpPYXKEHMH B
COOTBETCTBHUM C TEXHHYECKHM

IIPOEKTUPOBATh
3JIEMEHTHI

3aJlaHuCM C  HCIOJb30BaHHUEM
YHUBEPCAJIbHBIX u
CIICHHUAJIU3UPOBAHHBIX

MMpOTrpaMMHO-BBIYUCINUTEIIbHBIX
KOMIIJICKCOB, n CHUCTEM

Pemenue cranaapTHbIX
MPAaKTUYECKHX 3a/1a9

[IpopemoncTpupoBa
H BEPHBII X0/
pelIeHus B
OOJIBIIMHCTBE 33124

3amavyn HE pemeHbI




ABTOMATU3UPOBAHHOT'O

MPOEKTUPOBAHUS
BJIaIeTh HaBblkaMH |Pemenne npuknanueix  |[IponemoHcTpupoBa| 3anaun He pelIeHsl
MPOEKTUPOBAHUS 3JIEMEHTOB [3a1a4 B KOHKPETHOMH H BEpHBIN X0J

METAUIMIECKUX  CTPOUTENBHBIX |IPEAMETHON 00IaCTH pelIeHus B

KOHCTPYKLMH U COOpPYXCHHH B
COOTBETCTBHHM C TEXHHYECKHM
3aJaHHEM C HCIOJIb30BAaHUEM
YHHBEPCAIbHBIX u
CTEIUATH3NPOBAHHBIX
MPOTPaMMHO-BBIYUCIUTEIbHBIX
KOMILJICKCOB, u CUCTEM
ABTOMAaTU3HPOBAHHOTO
MPOEKTUPOBAHUS

OOJIBIINHCTBE 3a7a4

IK-3

3HAThH OCHOBBI
TEXHUKO-IKOHOMUYECKOTO
000CHOBaHHUS MIPOEKTHBIX
pELICHUH, TpeGoBaHUs K
odopmrennio TIPOEKTHOM
JOKyMEHTAIN Ha
METAUTHIECKHE KOHCTPYKIINU

Tect

BrinonHeHue Tecta
Ha 70-100%

Brinonnenue meHee
70%

YMETb BBIIOIHATH pacdeT U
COCTaBJIATh crenupuKanuu
MeETaJUIONpoKaTa U U3JeMuil 1Jis
yepTexRen CTPOUTEIBHBIX
KOHCTPYKLIMM B coCTaBe
KOMIUIEKTA IIPOEKTHOMU
JIOKyMEHTaLuU Ha
METaJUINYECKUE KOHCTPYKIIUH

Pemenne CTaHAapTHBIX
MPAKTUYCCKUX 3a1av

[IpomemoncTpHUpoOBa
H BEPHBIN X0J1
pelieHus B
OOJIBLINHCTBE 3a7a4

3az[aq1/1 HC PpCIICHBI

BIAJeTh HABBIKAMHU KOHTPOJA
MPOEKTHON TOKYMEHTAllUH Ha
COOTBETCTBHUE 3aJlaHuIo,
CTaHIapTaM, TEXHUYECKUM
YCIOBHSAM u JpyTUM
HOPMAaTHBHBIM JOKYMEHTaM

Pemenue npuknaHeix
3a/1a4 B KOHKPETHOM
MpeIMETHOMN 00JIacTH

[IponemoncTpupoBa
H BEPHBIA X0/
peuienus B
OOJBIIMHCTBE 33724

3aauu He pPelIeHbI

[1K-4

3HaTh  paboTy  MaTepHalioB,
JJEMEHTOB U COEJUHEHUI],
paboTy 1moJ] Harpy3Koi OCHOBHBIX
THUIIOB KOHCTPYKTHBHBIX
SJIEMEHTOB, OCHOBBI ~ pacuera
METAJUINYECKAX KOHCTPYKLIHUH ¢
Y4EeTOM 0CcoOeHHOCTEH X
9KCIUTyaTaIiu u
KOHCTPYKTUBHBIX PEIIEHUI

Tect

BrinonneHue Tecrta
Ha 70-100%

Brimonnenue MeHee
70%

YMETh BBIITOTHATE cOOp Harpy3ok |Pemenne cranmaptaeix  |[IpogemoncTpupoBa| 3agadu He pelIeHb!
Ha METaJUIMYECKHE |IPAaKTUYECKUX 3a/1a4 H BEPHBIN X0

KOHCTPYKLIMH, BBIIIOJIHATD pelIeHus B

pacuer METaIITNYECKUX OOJIBIIMHCTBE 33124

KOHCTPYKIIMA ~ Ha  CHJIOBBIE

BO37EHCTBUSA 1o MeToay

HOpPEJENbHBIX COCTOSHUN, B TOM

4uCIIe c NIPUMEHEHUEM

IPOrPaMMHBIX  CPEIACTB  JUI

BBIIIOJIHEHUS pacyeToB

METaJUINYECKUX KOHCTPYKLUH

BIaJeTh HaBblkamMu pacueTa|Pemenue npuxnagaeix  |I[IpogeMoHcTpupoBa|3afadun HE pelIeHbI
3JIEMEHTOB METaJNINYECKUX |3a/1a4 B KOHKPETHOM H BEPHBIN X0

CTPOWTENIBHBIX KOHCTPYKIHH H|IpEeIMETHON 00IacTH pelieHus B

COOpY)KEHHMH Ha  TPOYHOCTH,
JKECTKOCTbh, YCTOHUHUBOCTB, B TOM
quCIe c MIPUMEHEHUEM
TIPOTPAMMHBIX CPEJICTB

OOJIBIIMHCTBE 3a4a4




Pe3ynbTaThl MpOMEKYTOUHOTO KOHTPOJISI 3HAHUI OIIEHUBAIOTCS B / CEMECTpE
JUIst o4uHOM (hopMbl 00yueHuss U B 9 cemectpe Juisl 3a04HON (POpMBI OOyUEHHUS TIO
nATUOAIIBHON CUCTEME:

COTIUYHON;

«XOPOLIOY;

«YJOBJIETBOPUTEIHHOY;

«HEYJIOBJIETBOPUTEIIHHO.

K Pe3yabTaTbl 00y4yeHus, K

oMIie- XapaKTepusyoume HUTEePUU

TeHWHs cq)gpM“p‘:)BayHH':c“ oucle)ﬂnml:nnﬂ OtiimyHO Xopowmo Yaosa. Heynosa.

KOMIIEeTCHIIUH

I1K-2 3HaTh metonsl| Tect Brimonnenu| Brimonnenne |Broimonnenue| B Tecte
MIPOEKTUPOBAHUS u eTecta Ha | Tecta Ha 80- | Tecta Ha 70- | Mmenee 70%
MOHUTOPHHIA 3JaHUH U 90- 100% 90% 80% MIPAaBUIIBHBI
COOpYKEHUH, ux X OTBETOB
KOHCTPYKTHUBHBIX
3JICMCHTOB, BKJIFOYas
METOIBI pac4yeTHOro
000CHOBaHHS, B TOM YHCIIE
c HCTIO0JIH30BaHUECM
YHUBEPCATIbHBIX u
CIIEIUAIM3UPOBAHHBIX
MPOrPaMMHO-BBIYUCIUTEND
HBIX KOMITJICKCOB, M CUCTEM
aBTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHHMSI
yMETh mpoeKkTupoBath |Pemenune 3agaun [Iponemonctp | [IponemoncT | 3agauun He
KOHCTPYKTHBHBIE DJIEMEHTHI |CTAaHAAPTHBIX | PEIIEHBI B [MPOBaH BEpHBIM| P UpOBaH peteHsl
METAJTUYECKUX MPAKTUYECKH | TIOJTHOM XOJI peuieHus | BEpHBIH X0/
KOHCTPpYKUMH 30aHUM  H|X 3a7a4 o0BeMe 1 BCEX, HO HE pelieHus B
COOPYXKEHUI B MOJIyYEHBI MOJIy4€eH OOJILIINHCTBE
COOTBETCTBHH c BEpHbIE BEpHBINA OTBET 3ama4
TEXHUYCCKUM 3aJJaHUEM C OTBETBI BO BCEX
HCIIOJIb30BaHUEM 3aJa4ax
YHUBEPCATIBHBIX i
CIIEIUATN3UPOBAHHBIX
MPOrPaMMHO-BBIYUCIUTEND
HBIX KOMILJIEKCOB, U CHCTEM
aBTOMATH3UPOBAHHOTO
MTPOESKTUPOBAHHMSI
BIIA/IETH HaBbIKaMu |Penienue 3amaun IIponemonctp | Ilpomemonct | 3amaun He
MPOSKTUPOBAHHSI MIPUKJIAIHBIX | pEIIeHbl B |[MpOBaH BEpHBIN| P UPOBaH pENIeHbI
3JIEMEHTOB METAJUIMYECKHX [3a71a4 B TTOJTHOM XOJI peueHus | BEpHbI X0/
CTPOUTENILHBIX KOHKPETHOH | oObeme u BCEX, HO HE pelieHus B
KOHCTPYKLUH U |TpeIMETHOM | MOJIyYEHBI MOJIy4eH OOJIBIIIMHCTBE
COOPYXKEHUI B|oOmactu BEpHbIE BEpHBIN OTBET 3a7a4
COOTBETCTBUU c OTBETHI BO BCeEX
TEXHUYECKUM 3aJlaHueM C 3a7a4ax
HCIIOJIb30BaHHEM
YHUBEPCATHHBIX "
CIIEITUATH3UPOBAHHBIX
MIPOrPaMMHO-BBIYUCIUTEND
HBIX KOMIIJICKCOB, U CHCTEM
aBTOMATH3UPOBAHHOTO
MIPOEKTUPOBAHHUSI

TIK-3 3HATh ocHOBbI| Tect Brmonuenu| Beinonnenune |Bwimonnenue| B tecte
TEXHUKO-I3KOHOMUYECKOTO eTtecta Ha | Tecra Ha 80- | tecra Ha 70- [ Menee 70%
000CHOBaHHUSI  NPOEKTHBIX 90- 100% 90% 80% MIPABUIIBHEI




peuieHuid, TpeOOBaHUS K X OTBETOB
O(QOPMIICHHIO  TPOCKTHOM
JIOKYMEHTAIIH Ha
MeTaJUINIEeCKHe
KOHCTPYKIUH
YMETb BBITIOJIHATH pacyeT u|Pemienue 3amaun IIponemonctp | I[Ipomemonct | 3amaun He
COCTaBJIATH CIICIU(UKAIINH [CTAHAAPTHBIX | pEeIIeHBl B |MPOBaH BEPHBI| p MPOBaH pereHbI
MeTaIIoNpoKaTa W |IpaKkTUYECKH | TIOMHOM | XOI peIlIeHHUs | BepHBIH XOI
M3NENUN I YepTexei |X 3amad o0BeEME 1 BCEX, HO HE pelieHus B
CTPOUTEIHHBIX TIOJTyICHBI MIOJTy9ICH OOJBIIMHCTBE
KOHCTPYKIIM B COCTaBe BEpHbIC | BEpPHBINA OTBET 3amaqy
KOMILJIEKTa MIPOEKTHOM OTBETHI BO BCEX
JIOKyMEHTaIU! Ha 3a/ayax
MeTaJUInYeCcKue
KOHCTPYKIIMH
BIIA/IETD HaBbIKaMu | Perenue 3amaun | [Ipogemonctp | [Ipomemonct | 3amauu He
KOHTPOJIS MIPOEKTHOM | IPUKIIAHBIX | PEIIeHBl B |UPOBaH BEPHBIN| p UpOBaH pelieHsl
JIOKyMEHTallu1 Ha|3a1a4 B MOJTHOM XOJI peuieHus | BEpHBI X0/
COOTBETCTBHE 3aJJaHHIO, |KOHKPETHOH | oOBeme u BCceX, HO HE peIIeHS B
CTaHIApTaM, TEXHUYCCKUM |IPEIMETHOH | MOIXy4eHBI MOJTy9ICH OOJBIIMHCTBE
YCIIOBHAM u IpyruM|obmacTu BEpHBIC | BEPHBINA OTBET 3amad
HOPMATHBHBIM JOKYMEHTaM OTBETHI BO BCEX
3amagax

[IK-4 3HaTh pabory Mmarepuaios,|Tect Brinonnenu| Brimonnenue |Bemmonnenue| B tecte
3JIEMEHTOB W COEIUHCHUH, eTectraHa | Tectra Ha 80- | Tecta Ha 70- | MeHee 70%
paboTy TmoA  HArpy3Koi 90- 100% 90% 80% MIPaBUJIBHBI
OCHOBHBIX TUIIOB X OTBETOB
KOHCTPYKTHUBHBIX
3JIEMEHTOB, OCHOBBI
pacueTa  METATMYECKHUX
KOHCTPYKLIUHA C  y4eTOM
0coOeHHOCTEH ux
IKCILTyaTalui u
KOHCTPYKTHUBHBIX PEeIICHUI
yMeTh BBIIONHATE cOop|Pemrenue 3anauun [Iponemonctp | IIponemonct | 3anayu He
HaTpy30K Ha|CTaHMapTHBIX | pelIeHB B |MPOBaH BEPHBI| p MPOBaH pelIeHbI
METaIUTHYCCKUE MPAKTHYECCKH | TIOJMHOM | XOJ pemieHHsi | BEPHBIA X0
KOHCTPYKIIMH, BBITIONHATH X 32129 o0BeMe u BCeX, HO HE peIIeHS B
pacuer METAILTHYECKUX TIOJYYCHEI MOJTy9YCH OOJBIIMHCTBE
KOHCTPYKLIMHM Ha CHJIOBBIE BEpPHBIE BEPHBIN OTBET 3aza4
BO3JICHCTBUSA 1O METOAY OTBETHI BO BCEX
MpeaenbHbIX COCTOSHUH, B 3amadax
TOM YHUCJIEe ¢ MPUMEHEHHEM
MPOTrPaMMHBIX CPEACTB JJIs
BBINIOJIHEHUS pacyeToB
METAJUTHICCKUX
KOHCTPYKIIMH
BJIa/IETh HaBbIKaMU pacyeta|Pemenue 3amaun [Iponemonctp | [Iponemonct | 3anayu He
9JIEMEHTOB METAJUIMYECKUX |[[IPUKIAJHBIX | pPEIlIeHbl B |MpOBaH BEPHBIH| p UpOBaH pelIeHbI
CTPOUTENILHBIX 3a/1a4 B TOJIHOM XOJI peueHus | BEpHbI X0/
KOHCTPYKLUH U |KOHKpEeTHOH | oOBeme u BCEX, HO HE pelieHus B
COOPYXEHUH Ha IPOYHOCTD, |IPEAMETHOM | MOIy4eHbI MOJIy4eH OOJIBIITMHCTBE
XKECTKOCTh, YCTOWYUBOCTb,|00JIACTH BEpHBIC | BEpHBIN OTBET 3amaq
B TOM quUCIIe c OTBETHI BO BCEX
MPUMEHEHUEM 3amagax
MIPOTPAMMHBIX CPEJICTB

7.2 llpumepHblii mNepeyeHb OLEHOYHBIX CpeACTB  (TUIOBBIE

KOHTPOJIbHBbIE 3aIaHUSl WJIM WHbIE MAaTepHaJIbl, HEOOXOAUMBbIE IJIsl OLEHKU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEIbHOCTH)



7.2.1 llpuMepHbIii epevyeHb 3aJaHUI /151 IOATOTOBKH K TECTHPOBAHUIO
1. OcHOBHBIE Ta3bl, B3AUMOJICHCTBYIOIIUE C )KUIKUM METANIOM IIPH
AIIEKTPOYTOBOM U ra30BOM CBapKe
1) kucnopoa, a3oT, reNuif;
2) KUCIIOPO/I, BOJIOPO/I, apTOH;
3) KH1CI0pOJ, a30T, BOJOPOI.
2. lnameTp 37eKTpo/ia BHIOUPAETCS] B COOTBETCTBUH C
1) XUMHYECKHUM COCTaBOM CBAPUBAEMOTO METAILNIA;
2) TONIMHON CBApUBAEMOI'0 METAIIIA;
3) XapaKTepUCTUKAMU CBAPOYHOTO 000PYI0BAHUS.
3. lenenue (IrocoB 1o croco0y U3rOTOBICHHUS
1) mOpOIIKOBEIE U TPAHYJIUPOBAHHBIC;
2) MIIaBJ€HBIC U KEPAMUUYECKUE;
3) TBepAbIC U KUIKHUE.
4. Pa3HOBUIHOCTH TOUCUHON CBapKHU
1) cThIKOBasi U KOHTAKTHAS,
2) OAHOCTOPOHHSS IBYXTOUYEYHAs!, IBYXCTOPOHHSIS OJJHOTOUEYHASI;
3) pyuHas u aBTOMaTHYECKasl.
5. Knaccudukanus pe3ku o xapakrepy 00pa3yeMbIX pe3oB
1) paznenuTtenbHas, MOBEPXHOCTHAS, Pe3Ka KOTbEM;
2) oTaenuTeabHas, 00beMHas, CKBO3HAS,
3) pa3pe3Has, KOHTypHas, ri1y0oKasl.
6. Benmmunna cBapoYHOTO TOKA BEIOMPAETCS B 3aBUCHMOCTH OT
1) nmnameTpa 3NMEeKTPOoia U THITA METaJlia 3JICKTPOTHOTO CTEPIKHS;
2) XMMHUYECKOTO COCTaBa CBAPMBAEMOT0 METalla U MPOCTPAHCTBEHHOIO
MOJIOKEHHS] CBAPHOTO 111BA;
3) HampsKEHUS AYTH U TUIA OOMAa3KH AJIEKTPOIOB.
7. Bp100p CBapOUYHBIX MAaTEpUAJIOB JIJII aBTOMATUYECKOM CBAPKHU MO (PIIrOCOM
3aBUCHUT OT
1) XxapakTEepUCTUK CBAPOYHOTO 000PYIOBAHUS;
2) XUMHYECKOI'0 COCTaBa CBAPMBAEMBIX MATEPHUAJIOB;
3) TONIIMHBI CBAPUBAEMBIX MATEPHUAJIOB.
8. [TapameTpsl pekrMa TOYECHHON CBAPKH
1) BpeMst cxxaTus, BETMYMHA CBAPOYHOTO TOKA, JIMUTEIHHOCTh MPOTEKAHUS
TOKa, YCUJIUE CXKATUSI DJIEKTPOJIOB, BpeMs TPOKOBKH;
2) BeIMYMHA CBAPOYHOTO TOKA, HAMPSDKEHHUE TYTH, JUAMETP AJICKTPO/a;
3) BeJIMUMHA CBAPOYHOI'O TOKA, CKOPOCTh MOJIaYU ITPOBOJIOKH, HAMPSHKEHUE B
JyT€, CKOPOCTh CBAPKU, TUAMETP IJIEKTPOIHON MPOBOJIOKH.
9. lIet 6amioHa ¢ mponaH-0yTaHOBOUW CMEChIO
1) Genprit;
2) rony0Ootii;
3) 3eseHbli;
4) KpacHBIH.
10. lHepTHBIE 3aITUTHBIC Ta3bl
1) yriekucnslii ra3, a30T, BOJOPO/I;



2) aproH, reiu;
3) KHCIIOPO/, alleTHIICH.
11. K 1ocToMHCTBaM CTadbHBIX KOHCTPYKIIUN OTHOCSATCSA
1) merkocts;
2) OrHECTOMKOCTb;
3) KOppO3HOHHAs CTOMKOCTB;
4) HenehopMUPYEMOCTb.
12. CKJIOHHOCTB CTaju K XPYNKOMY pa3pyIICHUIO OLICHUBACTCSA
1) ynapHOil BA3KOCTBIO;
2) yIrJIepOJHBIM SKBUBAJICHTOM,;
3) Bp€MEHHBIM CONPOTUBJICHUEM,;
4) cTeneHbI0 PaCKUCIICHHUS.
13. CranbHbIE CTPOUTENbHBIE KOHCTPYKIIUHU CIEAYET PACCUUTHIBATH IO METOAY
1) mpenenbHBIX PABHOBECHIA;
2) npeAenbHbIX neopManuii;
3) mpenenbHbIX HANPSKEHUH;
4) npenenbHBIX COCTOSHUM.
14. KoaddunmeHt coueTanusi Harpy30K y y4UTHIBAET
1) UX OTKJIOHEHHUS B OJTHOBPEMEHHON KOMOWHAIIMHU B HEOJIArONPUSITHYIO
CTOpOHY;
2) X OTKJIOHEHUS B OTHOBPEMEHHON KOMOUHAITUYU B OOJIBIIYIO CTOPOHY;
3) BEpOSTHOCTh UX OJJHOBPEMEHHOTO JICHCTBUS;
4) BEpOATHOCTh HUX OJHOBPEMEHHOTO TIOSIBJICHUSI C MaKCUMAaJIbHBIMU
3HAYCHUSIMU
15. PacueTHOE CONMPOTUBIICHUE CTAIN PACTSHKEHUIO, CKATHIO, U3TUOY 110 TIpeIeTy
TEKYUYECTH OIPEEIACTCS BEIPAXKECHUEM

2) Rs =0,58Ry;
3) Ry :Ryn/ﬂ/m )
4) Ry =0,7Ry.

16. B xakoil 3aBUCUMOCTH OT IPOYHOCTHU CTaJIU HAXOAUTCS MOAYJb YIPYTrOCTH?
1) 6011ee mpouyHble CTAIM UMEIOT O0JIee BHICOKHI MOAY/b YIIPYTOCTH;
2) MeHee MPOYHbIE CTAIH UMEIOT 00Jiee BBICOKUN MOYJIb YIIPYTOCTH;
3) cTanu MOBBILIEHHOW MPOYHOCTH UMEIOT MAKCUMAJIbHBIM MOYJIb
YIPYTOCTH 10 CPABHEHUIO CO CTAISIMU OOBIYHON WIJIM BHICOKOM MPOYHOCTH;
4) MOZyJIb yIPYTOCTH CTaJIU NPAKTUYECKU HE 3aBUCHUT OT €€ IMPOYHOCTH.
17. Tlo xKakOMy CEYEHHIO M3 TMEPEUMCIEHHBIX MOXET MNPOU30WTH Pa3pyLICHUE
YTJIOBOT'O CBAPHOTO 1IBa?
1) mo meTanny mBa;
2) 0 METaJTy COEUHSAEMBIX 2JIEMEHTOB;
3) O MOBEPXHOCTU COEUHSAEMBIX JJIEMEHTOB;
4) Mo OAHOMY M3 KOHIIEBBIX CEYEHUIA.
18. Kakum BbIpa)k€HHEM M3 [EPEUUCICHHBIX ONPENEISAETCS pPacyeTHOE



COIIPOTUBJIICHUC CTBIKOBOI'O CBAPHOI'O mBa?

4) Ryy =085R,.

19. Hecymas crnocoOHOCTP COEOMHEHUS HAa BBICOKONPOYHBIX OoJiTax C
KOHTPOJIUPYEMbIM HATSKEHUEM U3 MIEPEUUCIICHHOTO 3aBUCUT

1) oT crioco6a OYUCTKU COeTUHSIEMBIX TTOBEPXHOCTEH;

2) OT TOJIIMHBI COCTUHSIEMbBIX JIEMEHTOB;

3) OT MapKH CTaJld COEAUHIEMBIX JIIEMEHTOB;

4) oT KJ1acca TOYHOCTH 00JTa.
20. PacueTHOo€ conmpoTUBIIEHHE OOJITOB PACTsHKEHUIO MeeT 0003HaUEHUE

1) Rph;

2) Rbp :

3) Rups;

4) Rpt.
21. Haunbosnee paliioHaIbHOE CEYEHUE ISl U3ru0aeMoro 3JeMeHTa

1) mpsAIMOYTOJIbHOE CIUIOUIHOE;

2) Kpyrioe Tpyodartoe;

3) pombuueckoe TpyoUaToe;

4) nByTaBpPOBOE.
22. B kakoM MecTe 10 BBICOTE CEUCHHUS CTAIBHOW JIBYTaBPOBOM OaJKK BO3HUKAIOT
HauOOJIbIITNE KacaTeIbHbIC HAMPSIKEHUS?

1) B kpaliHUX MO BBICOTE BOJIOKHAX;

2) Ha HEUTpaJIBLHOU OCH;

3) B MecTax COCAUHEHMS MOSICOB CO CTEHKOM;

4) mo Bcel BBHICOTE CEUEHUS KacaTeJIbHbIC HAMPSXKEHUS OJIMHAKOBBI.
23. HampspkeHdss B NONEPEYHOM CEYEHHM UEHTPAIBHO CXKATOM KOJIOHHBI
pacnpenensoTcs

1) mo nuHEHHOMY 3aKOHY;

2) o napabouie;

3) paBHOMEPHO;

4) cTyneH4aTo pa3HbIX 3HAKOB.
24. OnopHast rMTa 6a3bl IIEHTPATBLHO CKATON KOJIOHHBI pad0TaeT

1) Ha u3ruo;

2) Ha CXKaTHE;

3) Ha c)KaTHe C U3TUOOM;

4) Ha cmATHE.
25. Ilpu y31m0BO# Harpy3Ke 3JeMEHThI (PEPMBbI UCTIBITHIBAIOT

1) uzruo;

2) c)KaTHE C U3rUO0M;

3) UeHTpaJIbHOE PACTSHKEHUE UIIN CKATHE;

4) cTECHEHHOE KpyUEHHE.



26. PaccrosiHe MeEXIy COEAMHUTEIbHBIMH MPOKIAJAKAMH B CXKATOM 3JIEMEHTE
CTPOIMIIBHOM (pepMbl U3 TTAPHBIX YTOJIKOB HE TOJDKHO MpeBbiath 401, rie |
1) paanyc MHEPIIMU COCTABHOIO CEYEHUS AIEMEHTa OTHOCUTEIBHO OCH,

NapajuieNIbHOM IIOCKOCTH MPOKIIAJIOK;
2) paaryc MHEPIIMU COCTABHOTO CEUEHHUS I€MEHTa OTHOCUTEIBHO OCH,
MEPIECHINKYJIIPHON INTIOCKOCTH MPOKIIAJIOK;
3) paanyc UHEPIMHU CEUYECHUSI OJJTHOTO YTOJIKa OTHOCUTEBHO OCH,
IapajuIeIbHON INIOCKOCTH NMPOKIIAJIOK;
4) paguyc HWHEpUMH CEYEHHS OJIHOTO YroJIka OTHOCUTEIBHO OCH,
NIEPIIECHINKYJIIPHOU IIJIOCKOCTH MPOKJIIAJOK.
27. PacyeTHas JJMHA BETBU CKBO3HOW (HM)KHEH 4YacTH) KOJOHHBI CTaJlbHOTO
KapKaca IMPOMBIIUICHHOTO 3[JaHUsl U3 IJIOCKOCTH PaMbl KapKaca paBHa
1) pacCTOSHHIO MEXY y31aMH PEIIETKH;
2) pacCTOSIHUIO MEXIY IIEHTPaMu TSHKECTH CEUEeHUN BETBEH;
3) pacCTOSIHUIO MEXKIY y371aMHU KPEIUICHUS BEPTUKAIBHBIX CBA3EH 110
KOJIOHHAM;
4) - lgeom » THe lgeom
KOJIOHHBI; f4 — KO3()(ULIMEHT PacYeTHOM UINHBI.
28. YCTOMYHUBOCTh BHELIEHTPEHHO CKATOW KOJIOHHBI B INIOCKOCTH PaMbl CTAIIBHOTO
Kapkaca (B INIOCKOCTH JIEUCTBUSI MOMEHTA) MMPOBEPSIETCS YCIOBUEM
1) NJA+M/W < Ry7ecs

2) N/(pA)+M /MW <Ryyc;

3) N/((PeA)S Ry7/c

4) Nfp
W

rcoMCTpruUCCKasa MOJINMHa CKBO3HOH 4YacTH

+e |<Ryyc.

29. Ilonepeuynble TOPU3OHTAIBHBIE CBSI3M KapKaca B IJIOCKOCTH BEPXHMX IOSICOB
dbepM npeaHa3HAYEHBI
1) Ay CHUYKEHUS yCUIIMI B JIEMEHTaX MyTeM MepepacipeiesiCHUsl Harpy3Ku
Ha CMEXHbIE (PepMBbI;
2) N5 IOBBILIEHUS )KECTKOCTH CMEKHBIX CTPOIMMIBHBIX (DEpM;
3) nnia obecrieueHrs yCTOWYMBOCTH BEPXHUX MOACOB (DepM U3 UX MJIOCKOCTH;
4) nns oOecrieyeHusi COBMECTHOM pabOThl CMEXHBIX paM Kapkaca.
30. BepTukanbHbIE CBSI3U HIIKHETO spyca MO KOJIOHHAM CTaJIbHOTO KapKaca 3/1aHHs
YCTaHaBJIMBAIOTCS
1) y TOpIIOB TeMIEepaTypHOTro OJI0Ka;
2) B cpeqiHEl YacTu TeMIlepaTypHOTO 0JIOKa;
3) y TOPIIOB H B CpeHEN YaCTH TeMIIEpaTypHOTo 0JI0Ka;
4) paBHOMEpPHO MO JJIMHE TEMIEPATYPHOTO OJOKa Ha PACCTOSHUAX MEXITY
OCSIMU CBsi3eil Ha MeHee 24 M.

7.2.2 IlpuMepHbBIi epevyeHb 3aIaHUl JJIs1 pellieHUs] CTAHIAPTHBIX 32124
1. BeImorHATE IOA00P CeYeHUS MPOKATHOW OalKu: TposieT O0anKku 5 M, mar
0anok 2 M, cyMMapHasi HOpMaTUBHasl Harpy3Kka Ha rutoniaaky 25 klla, kimacc cranmu



C255.

2. BBIOTHUTH pacuyeT M KOMIOHOBKY OINTHMAJIbHOTO CEYEHHUS CBapHOM
COCTaBHOM OaJIKW COTJIACHO CJICIYIOIIMM MCXOJHBIM JAaHHBIM: IIar Oajok 5 M,
npoJier Oanku 12M, cymMmapHass HOpMaTHBHas Harpyska Ha riomaaky 25 klla,
knacc cranu C255

3. BBINOTHUTB pacyeT CBAPHBIX MOSCHBIX IIBOB ISl OAJIKH, pACCUMTAHHOM 10
3aJJaHUIO 2.

4. BBITIOJIHUTB pacyeT U KOHCTPYUPOBaHKE GPUKIIMOHHOTO OOJITOBOTO CTHIKA
OTIIPABOYHBIX 3JIEMEHTOB OaJIKH, PACCUNTAHHOMU IO 3a/1aHUIO 2.

5. BBINIOTHUTE pacueT ¥ KOHCTPYUPOBAHUE OOJTOBOIO CThIKA OTIPABOYHBIX
3JIeMEHTOB Oanku (Ha OonTax 0e3 KOHTPOJIUPYEMOTO HATSDKEHUS) IO YCHUIUSM,
MOJTYYEHHBIM B 3aJIaHUH 2.

6. PaccunTaTh c€4eHHE CIUIONIHOM LIEHTPAIbHO-CKATOM KOJIOHHBI, €CIIU €€
BbIcOTa cocTaBisieT 10m, mpoaosbHas cxxumaromas cuia 2500kH, crans C255.

7. PaccuuTarh M CKOMIIOHOBAaTh CEYEHHE CKBO3HOW IEHTPAJIbHO-CKATOM
KOJIOHHBI, €CJIM €€ BbhICOTa cocTaBisieT 10M, MpojosibHAs CXKUMAloIIas Ccuia
2500kH, crans C255.

8. JIJ1s KOJIOHHBI, TOA0OPAaHHOM 10 3a/IaHUI0 7, paCCUUTATh COCTUHUTEIIBHBIC
TJIAHKH.

9. PaccunTaTh OroJiOBOK KOJIOHHBI, PACCYUTAHHOM B 3aJJaHUH 6.

10. PaccunTaTh mapHUpHYIO 0a3y KOJOHHBI, HCXOAHBIE JAHHBIE PUHATH 110
3aJaHuIo 7.

7.2.3 TlpumepHblii NepeyeHb 3aIaHU VI pellleHUus] MPUKJIATHBIX 32124

1. BBINOJHUTH KOMIIOHOBKY M YEPTEK MOHTAKHBIX CXEM OAIOUHOMN KIIETKH C
MapKUPOBKOM €€ 3JIEMEHTOB: IJ1aBHbIE OalKK UMEIOT NposieT 12M, BTOpoCTEeneHHbIe
5, mar BTOPOCTENEHHBIX OajloK 2M, MOJIe3Hasi BbICOTA J0 HU3a IJIaBHBIX OAJOK —
10m. ChopmupoBath cucTeMy CBsI3€ii KapKaca, CUYMTasi, YTO CONMPSHKEHUS OCHOBHBIX
HECYUIUX D3JEMEHTOB MEXAy CcOo0OH IIapHUPHOE, KOJOH C (QYHIAaMEHTOM —
LIAPHUPHOE.

2. BBINOAHUTH YepTEXK y37a ONMpPaHUS OaJKM Ha KOJOHHY CBEPXY C
HEOOXOJMMBIMU IPOEKLUSIMHU.

3. BBINONHUTE 3CKU3 y37a CONMpsKEHHs OaloK B OAIOUHOM KIJIETKE B OJTHOM
YPOBHE.

4. BBITIOJIHUTB ACKU3 3TAXKHOTO y371a CONpPsKEHUs 0aoK B 0a10YHOM KIIETKeE.

5. BBINONHUTD 3CKU3 MIAPHUPHOU 0a3bl KOJOHHBI.

6. {5 paccunTaHHON COCTAaBHOM OajKK BHIMOJHUTH yepTexxk KM/,

7. Ons paccumTaHHOM cocTaBHOW Oanku cHopMuUpOBaTh CHELU(PUKALMIO
METAJJIONPOKATA.

8. DBbBINOTHUTP KOMIIOHOBOYHBIE CXEMBI KapKaca  OJHO3Ta)XHOIO
OJTHOIIPOJIETHOTO MPOU3BOJCTBEHHOIO 3/1aHHUs, [T0OKA3aTh CUCTEMY CBSI3€U: MPOJIET
3maHus 24M, 1idHa 31aHus 90M, mar mornepeyHbix paM OM.

9. ChopmupoBath MOHTaXKHBIE cxeMbl uepTexka KMJ[ GamouHoil KieTkw,
VICXOJIHBIE TaHHBIE NPHUHSTH MO 3a1aHUIO 1.

10. BbIMOTHUTH YEepPTEX KECTKOM 0a3bl KOJIOHHBI, CUUTAsI, UTO €€ HIDKHSS



4yacTh CKBO3Has u3 AByTaBpoB 50B1, paccrosHue mexnay BerBsimu 1,5M, BbIcOTa
TpaBepchl S00MM, ToOJIIIMHA TpaBepchbl 16MM, TOIIIMHA OMOPHOM JUTHI 36MM,
pa3mepsl KTkl B Iiane 400x600mM, ankepHbIid 60T M36.

7.2.4 TlpuMepHBbIii NepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy

1. ®usznyeckass CyUIHOCTh  IOJIYYEHHS  CBApHOTO  COCAMHEHUS U
Kiaccudukanuys crnoco0oB cBapku. Buabl CBapHBIX IIBOB.

2. JlyroBas cBapka. CymiHocTs mporiecca. Buapl cBapku. DieKTpuiecKue u
TEIUIOBBIE CBOWCTBA AYTH.

3. McTOYHMKHN CBapOYHOTO TOKa, TpeOOBaHUS K MCTOYHUKAM TOKa M HX
BHEIIHUE BOJbTAMIIEPHBIE XAPAKTEPUCTHKU. VICTOUHHMKM MOCTOSHHOTO TOKAa,
NEPEMEHHOr0, UX IPEUMYILIECTBA U HEJOCTATKHU.

4. PydyHast myroBasi cBapKa IMOKPBITBIMU 3JeKTpojgamu. Cxema mporecca.
DNEeKTpOIbl, HA3HAYEHUE U COCTAB IMOKPBITHIA.

5. ABromatuyeckas cBapka 1oa  ¢urocom. CymHOCTH — mporiecca.
Oco0eHHOCTH aBTOMAaTUYECKON CBApKH 110 CPAaBHEHUIO C PYYHOU 1yTOBOI CBAPKOM.

6. Capka B armocdepe 3amUTHBIX Ta3oB. CyIIHOCTh Ipolecca U €ro
Pa3HOBHUIHOCTHU: CBapKa IUIABALIMMCS JJIEKTPOJAOM W HEIUIaBimMMmcs. PyudHas,
II0JIyaBTOMAaTHU4ECKasl U aBTOMaTUYECKasl CBapKa.

7. CBapka B cpezie YIJIEKUCIOro rasa u cMmecsax razoB. IlpenmymiectBa u
HEJJOCTATKHU.

8. IlnaBsamuecs u HeTABSIIHECS SICKTPOoAbl. O0IacTh MPUMEHEHUS.

9. CapouHble MaTepuasbl: MPOBOJOKH, IJIABSIIHECS SJIEKTPOIbI, MPYTKH,
MOPONIKOBAsk TPOBOJIOKA, HETUIABSIIUECS IIEKTPOIBI.

10. KucnopoaHast pe3ka. Y CI0BUS OCYIIECTBICHUS KHCIOPOIHOW PE3KH.

11. YcTpolcTBO pe3akoB KUCIOPOAHOW pe3ku. Pexxumbl pesku. Obnactb
IIPUMEHEHUS KUCIIOPOJIHOU PE3KHU.

12. Dnextpuueckas KoHTakTHas cBapka. CymHocTh mporecca. CrocoOb
KOHTAaKTHOM 3JIEKTPUYECKON CBAPKHU: [IUKJIOTPAMMBI IIPOLIECCOB TOUEUHOW CBAPKHU.

13. IlpuHuunuanbHOE YCTPOWCTBO KOHTAKTHBIX CBApOYHBIX  MAallUH.
Pexxumsbl cBapku.

14. T'a3oBas cBapka. CymniHocts. O01acTh npuMeHenus. CTpoeHue TiaMeHH,
CIIOCOOBI CBapKH.

15. Anmapatypa u o00py0BaHUE AJi ra30BOM CBAPKHU.

16. Hdedekrtsl cBapHbIX coearHeHUI. CrtocOObI KOHTPOJISI Ka4yeCTBa CBAPHBIX
COEIMHEHU (BU3yaJIbHBIN KOHTPOJIb, PEHTI€HOBCKUM, YIITPA3BYKOBOM).

17. Ob6nactT TPUMEHEHHUS METAJUNIMUYECKUX KOHCTPyKIuH. J[ocToMHCTBA M
HEJOCTAaTKH METAJUIMYECKMX KOHCTpYKUMil. TpeOoBaHusA, NpeabsSBIsSEMble K
METaJUIMYECKUM KOHCTPYKIIHSIM.

18. Llenp pacuera CTPOUTEIBHBIX KOHCTPYKLIMHA W TPYIIBI IMpeneabHbIX
COCTOSIHUH.

19. OcHoOBHI (yci0BHS) pacyeTa METAUTMYECKUX KOHCTPYKIUN O TPYIIIam
MPEIEIbHBIX COCTOSIHUM.

20. HopmaTtuBHbIe U pacueTHbIE COIPOTUBIICHUSI.

21. HopmatuBHbIE M pacyeTHble Harpy3ku. Knaccudukaiusi Harpy3ok u



BO3/eiicTBU. CoueTaHusi Harpy3oK.

22. Ctpykrypa ctasiu. CBOMCTBa CTAJIH.

23. Knaccudukaiys 1 HOpMUPOBAHUE CTAJICH.

24. BpiGop cranu. PazneneHue MeTalIMYECKUX KOHCTPYKIIMM HA TPYIIIHI.
CopTraMeHT.

25. Pabora cTanu npu 0JHOOCHOM U CJIOKHOM HANpsDKEHHOM COCTOSIHUSIX.

26. Knaccudpukanuss cBapHblx 1BOB. (CBapoyHble HANPSDKEHUS U
nedopmaruu. KoHcTpyKkTHBHBIE TPEOOBAHUS K CBAPHBIM LIBAM.

27. PacueT cBapHBIX COCUHEHHI CO CTHIKOBBIMU LIIBAMHU.

28. PacueT cBapHBIX COCMHEHMI C YTIIOBBIMH IIBAMHU.

29. Buast 60n1ToB. Brasl 00NTOBBIX COSAMHEHUH.

30. Pacuet coenunenuit Ha Oontax 0€3 KOHTPOIMPYEMOTO HATSKEHUS.

31. Pacuer coenuHEHMIT Ha BRICOKOIIPOYHBIX OOJITAX.

32. KonctpyupoBanue 00JITOBBIX COSAMHEHUH.

7.2.5. llpumepHbIii IepeYyeHb BOMPOCOB /1Jisl MOATOTOBKH K IK3aMeHYy

1. lenp pacyeTa CTPOUTETBHBIX KOHCTPYKIMH W TPYMIbl MNpeaeabHBIX
cocTostHUM. OCHOBBI pacyeTa METAIUIMYECKNX KOHCTPYKIIUH.

2. HopmaTuBHbIE # pacyeTHble CONpoOTHBJICHUS. HopmaTuBHbIE W
pacueTHble Harpy3ku. Knaccudukanuss Harpy3ok u BoszaeicTBuil. CoueTaHus
Harpy3ox.

3. CnoiictBa ctanu. Kimaccudukanus ¥ HOpMUPOBAHHUE CTaJICH.

4. BriOop cramu. CopTameHT.

5. Pabota cTanu npu 0JJHOOCHOM U CJIO)KHOM HAaINpPS>KEHHOM COCTOSIHUSIX.

6. Kmaccudpukammst cBapHbiXx 1BOB. CBapoyHbIC  HAMPSOHKCHUS |
nedopmar. KoHCTpyKTHBHBIE TPEOOBaHUS K CBAPHBIM IIIBAM.

7. Pacder cBapHBIX COEIMHEHHI CO CTHIKOBBIMH U YTJIOBBIMU IIIBAMHU.

8. Bunanl 6onroB. Buasl 00nTOBBIX coenuHeHui. Pacuer coemuHEHMI Ha
0onTax 6e3 KOHTPOJIMPYEMOTO HATSXKEHUS.

9. Pacuer coenMHEeHMII Ha BBICOKOINPOYHBIX OonTax. KoHcTpyupoBaHue
OONTOBBIX COCTMHEHUH.

10. OcHOBBHI pacueTa u3ru0aeMbIX HIEMEHTOB.

11. OOuias ycTOHYMBOCTh U3rHOAEMBIX JIIEMEHTOB.

12. MecTHasg yCTOWUYMBOCTh CKATOM TMOJIKM JIBYTaBpoBOM Oanku. MecTtHas
YCTOMYMBOCTh CTEHKH JIByTaBpOBOi1 Oanku. PeOpa jkecTKOCTH CTEHKH OalKH.

13. Omnpenenenue onTUMaILHON U MUHUMAIBHOM BBICOTHI OaJIKH.

14. OOmias XxapakTepucTuKa OalOYHBIX KOHCTPYKLMM. Tumbl OanoyHbIX
KJIETOK. Y3JIbI CONPSDKEHUS OAJIOK MEXIY COOOi.

15. Tloabop u mpoBepKa CeYeHUs CTATHHON MTPOKATHOM OaJIKH.

16. IToabop u mpoBepKa ceYeHUs: COCTABHOM CTATbHOM OATTKH.

17. VYkpereHnue CTEHKH CTaIbHOW OaaKu HaJ| OTIOPOH.

18. H3MeHeHue ceyeHUs CTAIILHOM OaJIKU I10 JUIAHE.

19. CoenuHeHue MosiCOB COCTABHOM CTAILHOM OaJKM CO CTEHKON CBapHBIMU
IBAMH.

20. Crpiku 0anok, ux kinaccuuxaiys B 3aBUCUMOCTH OT YCJIOBUN COOpKH,



TUTIOB OAJIOK ¥ BUAOB coennHEeHM. CBapHbBIC CTHIKM MPOKATHBIX Oaiok. CBapHbIE
CTBIKM COCTABHBIX CBApPHBIX OAJIOK.

21. CrtpIK COCTaBHOM CBapHOM Oajku Ha OoaTax 0e3 KOHTPOJUPYEMOTO
HATSKEHUS.

22. CTBIK COCTaBHOM CBapHOM OajKi Ha BHICOKOIIPOUYHBIX OOJITaX.

23. Pacuér Ha MNPOYHOCTH UEHTPAIBHO PACTSIHYTHIX WM CXKAThIX
a5eMeHTOB. Pacuér Ha yCTOMYMBOCTH IIEHTPAIBLHO CHKATHIX SJIEMEHTOB.

24. Cunomnble KojJoHHBL. [lombop M mpoBepka ABYTaBPOBOI'O CEUEHUS
CIUIOIIHOM IEHTPAJbHO CKAaTOW KOJIOHHBI, BKJIIOYasl IIPOBEPKY MECTHOU
YCTOMYHUBOCTHU €€ 3JIEMEHTOB.

25. KoHCTpyKTHBHBIE OCOOCHHOCTH CKBO3HBIX KOJIOHH. BimsHUME pemeTku
Ha YCTOWMYHMBOCTHh CKBO3HOW KOJIOHHHBI.

26. Tlombop m mpoBepka cedeHUs CKBO3HOM MEHTPAILHO CXKATON KOJIOHHBI
Ha aHkax. OnpeneneHue pacCTOSHUS MEXIY BETBSIMH CKBO3HOM KOJIOHHBI Ha
TJIaHKax.

27. Pacder miaHOK CKBO3HOM CTaJIbHOM IIEHTPAJIbHO CKATOW KOJIOHHBI.

28. Pacyer ¥ KOHCTpPYHMPOBAHHE OTOJIOBKOB IEHTPAIBHO CXKATHIX KOJOHH
P ONUPAHUU OAJIOK CBEPXY.

29. KonctpyupoBaHue M pacueT 0a3bl CTAIbHOW IEHTPAJIBbHO CHKATOU
KOJIOHHBI.

30. OmpenencHue BHEIEHTPEHHO CXKATHIX CTaIbHBIX KOJOHH. [logbop m
IIPOBEpKA CEYEHHMs CIUIOIIHOW BHELIEHTPEHHO C)KaTOW KOJOHHBI B IJIOCKOCTH
JICUCTBUSI MOMEHTA.

31. IlpoBepka cedeHHsS CTAJIbHON CIJIONIHOW BHELEHTPEHHO CXKATOU
KOJIOHHBI U3 IIJIOCKOCTH JIEUCTBUSI MOMEHTA.

32. MecTtHas yCTOWYMBOCTH TIOSCOB M CTEHKH CTaJbHOW CIUIONIHOM
BHEIICHTPEHHO C’KaTOM KOJIOHHBI. PaccTaHOBKA M KOHCTPYKIIHS TOTIEPEYHBIX pedep
KECTKOCTH.

33. Tlombop ceueHus CTaabHOM CKBO3HOW BHEIICHTPEHHO CKATOU KOJIOHHBI.
[IpoBepka yCTOMYMBOCTH €€ BETBEN U3 INIOCKOCTH PaMBI.

34. Pacuer W KOHCTPYKIMS PACKOCHOW PEIIETKH CTaJbHON CKBO3HOM
BHELICHTPEHHO CXaTOW KOJIOHHBI. [IpoBepka yCTOMYMBOCTH BETBEUW KOJIOHHBI B
MJIOCKOCTH PaMbl.

35. IlpoBepka yCTOMUYMBOCTH CTalbHOW CKBO3HOW BHEIEHTPEHHO CXKAaTOU
KOJIOHHBI B TIJIOCKOCTH JICHCTBUSI MOMEHTA KaK €IMHOTO CTEPKHS.

36. KoHctpyupoBaHue W pacdeT 0a3bl CTaJbHOW BHEIEHTPEHHO CXKaTOU
KOJIOHHBI.

37. KoHCTpyupoBaHHE U pacyeT aHKEPHBIX OOJITOB CTAIbHOM BHELIEHTPEHHO
CKaTOW KOJIOHHHBI.

38. PacuerHple IMHBI BEpXHEH W HIDKHEW dYacTed KOJOHHBI pPaMbl
CTaJIbHOTO KapKaca MPOMBIIIUIEHHOTO 3/IaHHUSI.

39. O6mue cBeneHusi o cranbHBIX (epmax. Knaccudbuxamus depm wu
001acTy UX MPUMEHEHHUS.

40. Ouepranue cTanbHbIX (pepM. CXeMbl pemeToK Ghepm.

41. Bricora ctampHOU depmbl. Pacuer u nelictBurensHas pabota (hepMsl.



Pacuetnbie niuHbI 3eMeHToB pepM. [lpenenbubie rHOKOCTH 3IEMEHTOB (hEpM.

42. Tunbl ceyeHW# SJIEeMEHTOB CTalbHbIX (epM. KomMmoHOBKa cedeHHit
AJIIEMEHTOB (PepMbI U3 MAPHBIX YTOJIKOB.

43. Tlogbop W TIpoBepKa CEUYCHUW CTEP)KHEW (PacCTAHYTBIX M CXKATHIX)
CTaIbHOU (hepMbl U3 MapHbIX yroyikoB. [lonbop ceyeHuit 35eMeHTOB (pepMbl 1O
npeaebHON THOKOCTH.

44, OOmue TpedoBaHUS K KOHCTPYHUPOBAHUIO (hepM U3 MApHBIX YTOIKOB.

45. Pacuert y31m0B (pepMbI U3 TAPHBIX YTOJIKOB.

46. OOmme cBeIeHUs O CBA3SAX CTAJIbHOIO KapKaca MPOU3BOJCTBEHHOTO
3nanus. Bunbl cBa3eil. OCHOBBI pacueTa CBSI3Eu.

47. TopuzoHTAIbHBIC MOMEPEYHBIC CBSA3M MEXKIY BEPXHUMU MOsAcaMu (epM.
Haznauenwue, pacrnonoxeHne U KOHCTPYKITHUSI.

48. BepTukanbHbIe CBSI3U MEXKIYy pepmamu. Haznauenue, pacrosioskeHue u
KOHCTPYKIUSI.

49. IlpononbHble TOPU3OHTAIbHBIE CBA3M B IIOCKOCTH HIDKHHUX IOSICOB
¢depm. Haznauenue, pacnonokeHnue U KOHCTPYKLIHUSL.

50. IlomepeuHsle CBSA3M B INIOCKOCTH HUKHUX MOsicoB GepM. HazHaueHue,
PacrojoKEHUE U KOHCTPYKIIMSL.

51. BepTukanbHble CBA3M MEXIY KOJOHHAMHM (CBSI3U BEPXHEIO U HUMKHETO
spycoB). Ha3Hauenue, pacrosio;keHue U KOHCTPYKIIHUSL.

7.2.6. MeToauka BbICTABJEHHS  OIEHKH TPH  NPOBeAeHUH
NMPOMEKYTOUYHOM aTTeCTALUMN

3ader MOXKET MPOBOAUTHCS MO UTOraM TEKYIIEeW yCNeBaeMOCTH U CAaydu
KypcoBoil paboThl M (WIM) MyTEM OpraHu3aludyd CIEUUaTBHOTO  OIpoca,
MPOBOAMMOTO B YCTHOU U (WyiM) mucbMeHHOUM popme. C 3aueTa MOXKET CHUMATHCS
MaTepuaig KypcoBOM paboTbhl, KOTOPYIO OOYYalOLIUICS BBIIOJHWI B TEUEHUE
CEMECTPA HA OLEHKY «XOPOLIO» WIH «OTIINYHOM.

1. «He 3auTeHO» CTaBUTCS, €CIU CTYAEHT JEMOHCTPUPYET IOJHOE WIH
3HAYUTENIbHOE HEMOHMMAaHHWE BOIMPOCOB, JOIMYCKAET CYIIECTBEHHbIE OIIMOKH B
OTBETaX, KOTOPBIE CAMOCTOSITEIILHO UCIIPABUTH HE MOXKET.

2. «3a4TeHO» CTaBHUTCS, €CIU CTYIEHT JIEMOHCTPUPYET MOJHOE WIH
3HaYUTENIbHOE MOHMMAaHHE 33JaBaeMbIX BOIPOCOB, TITyOOKO M B MOJHOM 00BEME
OCBOMJI ITPOTrPaMMHBIN MaTepHall WU BIAJEET OCHOBHBIM Y4€OHBIM MaTepUaioM B
o0BeMe, TpeOyeMoM MJisi JanbHeile yueObl 1 paboTHhl.

[Ipu mpoBeneHUU yCTHOTO 3K3aMeHa oOydvaroiemycsi npenocrasisercs 30
MUHYT Ha MOAroToBKY. Onpoc odyyaromerocs no OUieTy Ha yCTHOM SK3aMEHE He
JIOJIKEH MPEBBIIIATH JBYX aCTPOHOMHUYECKHUX YacoB.

C sK3aMeHa MOXET CHUMAaThCs MaTepual KypCOBOTO NPOEKTa, KOTOPBIN
OOy4aroluiicsl BBIMOJIHUI B TEYEHHE CEMECTpa Ha OLEHKY «XOpOILIO» WIH
«OTJIUYHON.

1. Ouenka «HeynoBIETBOPUTENBHO» CTAaBUTCS B CIly4ae, €CIH CTYIEHT
JEMOHCTPUPYET HEOOJBIIOE ITOHMMAHUE 3aJaBAEMbIX BOIIPOCOB, JOIYCKAET
CYUIECTBEHHBIE OIIMOKM B OTBETAX, KOTOPHIE CaMOCTOSITEIbHO HCIPaBUTH HE
MOJKET.



2. OneHka «YIOBJIETBOPUTEIHLHO» CTAaBUTCS B CIIy4ae, €CIU CTYISHT
JEMOHCTPUPYET YaCTUYHOE IMOHMMAHHUE 3aJaBAa€MbIX  BOIPOCOB, HE OCBOWII
JeTanel marepuania, JOMYCKaeT HETOYHOCTH M HEJAOCTAaTOYHO IPaBUIIbHBIE
GbopMyIMPOBKH, HAPYIIEHUE MOCIEA0BATEIIbHOCTH B U3JI0KEHUN MaTepualia.

3. Ouenka «XopoIiio» CTaBUTCS B CiIy4ae, €Clid CTYJIEHT JEMOHCTPUPYET
3HAUUTEIHLHOE MOHMMAHUE 3a/1aBa€MBIX BOMPOCOB, BJIAaJIEE€T OCHOBHBIM Y4€OHBIM
MaTepuaiioM B 00beMe, TpeOyeMoM IS TajbHEHIIeH yueOnl 1 paOOThI.

4. Onenka «OTIWYHO» CTaBUTCS, €CIU CTYACHT JIEMOHCTPHUPYET IOJIHOE
NOHMMAaHHE 33/1aBaeMbIX BOMPOCOB, TIyOOKO M B IMOJHOM OOBEME OCBOMI

IIPOTPaMMHBIN MaTEpHUal.

7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

Ne i/t

KonTponupyemslie pa3zeinsl (TEMbI)
JUCLUTUIMHBI

Kon
KOHTPOJINPYEMOU
KOMIIETEHINH

HaunmenoBanue
OIIEHOYHOTI'O CPEICTBA

OCHOBBI MEeTAJLLIHYECKUX
KOHCTPYKUMI:

- BBEJICHHE;

- OCHOBBI pacueTa CTPOUTEIbHBIX
METaJUIMYECKUX KOHCTPYKIIHIA,

- CBOMCTBA M pab0OTa CTPOUTEIIbHBIX
cTajiell U allFlOMUHHUEBBIX CIUIABOB;

- COCIMHEHUS METAJNIMYECKUX
KOHCTPYKIUH.

TIK-2, TIK-3, [TK-4

Kypcogas pabora,
YCTHBII OIPOC, TECT,
3ayer

CBapka MeTalJIM4eCKHUX
KOHCTPYKIMIA:

- (huznyecKast U TEXHOJIOruyecKast
CYIIHOCTb ITPOLECCOB CBAPKH U PE3KU
METAJIJIOB;

- TEOPETUYECKHE OCHOBBI M TEXHOJIOTUS
JlyTOBOM CBapKH;

- 1e(eKThl U KOHTPOJIb KauecTBa
CBapHbBIX COEAMHEHU.

I1K-2, T1K-3, [1K-4

Kypcosas pabora,
YCTHBIW OIPOC, TECT,
3al1MTa JJabopaTOPHBIX
pabor, 3auer

DJIeMEeHThI MeTAJNINYECKUX
KOHCTPYKIMIA:

- Oanku 1 OanoYHble KOHCTPYKLIUY;
- IEHTPAIILHO CKATHIE CTUIONTHBIE
KOJIOHHBI,

- IEHTPAJILHO CKAThIe CKBO3HBIC
KOJIOHHBI

I1K-2, T1K-3, [1K-4

Kypcosas pabora,
YCTHBIW OIPOC, TECT,
3ayer

Mertannuyeckue KOHCTPYKUMH
NPOU3BOJACTBEHHBIX 31aAHMII:

- OCHOBBI IPOEKTUPOBAHHUSA U pacyeTa
Kapkaca;

- KOHCTPYKIHH ITOKPBITUI POM3/IaHHI:

(depMbl, CBsI3U MeXAY Gpepmamu,
MIPOTOHBI, (hOHAPH,

- BHEIICHTPEHHO-CXKAThIE CIUIOIIHBIC
KOJIOHHBI KapKaca,

[IK-2, I1IK-3, TIK-4

KypcoBoii npoexT,
YCTHBIH Ompoc, 3aIImTa
mabopaTOPHBIX padoT,
TECT, dK3aMeH




- BHCOCHTPCHHO-CXKAThIC CKBO3HBIC
KOJIOHHEI KapKaca

7.3. MeToauueckue MaTepuajibl, ONpeaessiioNIde  MPolEeayPbl
OlleHMBAHMS 3HAHUI, YMEeHM i, HABHIKOB U (MJIH) ONbITA AeATeJIbHOCTH

TectupoBanne  OCYIIECTBISIETCS  C  HMCIOJB30BAaHHMEM  BBIJAHHBIX
TeCT-33laHuil Ha OymakHoM HocuTene. Bpemsi tectupoBanuss 30 muH. 3artem
OCYILIECTBIISIETCS TMPOBEpKAa TeCcTa SK3aMEHAaTOPOM M BBICTABISIETCS OICHKA
COTJIACHO METOJMKE BBICTABJICHUS OIICHKM MPHU TMPOBEACHUU MPOMEKYTOUHOMN
aTTeCTalluu.

Pemenne craHmapTHBIX 3a7ad  OCYIIECTBISIETCS C  HCIOJB30BaHUEM
BBIJIAaHHBIX 33/1aHUM Ha OymMakHOM HocuTelne. Bpems pemenus 3aaau 30 MuH. 3aTeM
OCYILECTBIISIETCSl MPOBEpKa pEIICHUs 3a/ad 3K3aMEHAaTOPOM U BBICTABISAETCS
OLIEHKA, COIJIaCHO METOAMKE BBICTABJICHUS OLEHKU IMpPU  IPOBEICHUU
IPOMEXYTOUHOM aTTeCTaI|H.

Pemenue mnpukiagHbIX 3alad  OCYLIECTBISIETCSI C  HCIIOJIb30BAHUEM
BBIJIAaHHBIX 3aj71a4 Ha OymMaxHoM HocuTese. Bpems pemenus 3agad 30 muH. 3aTeM
OCYILECTBIISIETCSl MPOBEpKa pEIIeHUs 3a/ad 3K3aMEHAaTOPOM U BBICTaBISAETCS
OLICHKA, COTJaCHO METOAMKE BBICTABICHUS OLEHKU TIPH  TPOBEICHUU
POMEKYTOUYHOM aTTECTAIIHH.

3ammTa KypcoBOil pabOoThI, KypCOBOTO MPOEKTa UM OTYETa MO BCEM BUIAM
MPAKTUK OCYIIECTBIIACTCA COTJIACHO TPeOOBAHUSAM, MPEABSBIAEMBIM K paborte,
ONMCAaHHBIM B METOAMYECKUX MaTepHuanax. [[pumepHoe Bpemsl 3amuThl Ha OJTHOTO
cTyaeHTa coctaBisieT 20 MuH.

8 YHEBHO-METOAUYECKOE U HHO®OPMALIMOHHOE
OBECINEYEHUME JUCHHUITJINHBbI
8.1 IlepeueHb y4eOHOIl JuUTEpATypbl, HEOOXOAUMOW ISl OCBOEHUS
TUCHUNTIHHBI

— Meranmnuyeckue KOHCTPYKIMM: YYEOHHMK IJisi CTYH. YYPEKIECHUN BBICII.
npo@. oopazosanus / [HO.N.Kynumun, E.U.benens, B.C. UrnatseBa u ap.] ;
nox pen. FO.W. Kynumna. — M.: U3n. nentp. «Akagemus», 2006. — 688 c.
Kon-Bo 7k3. B 6ubmorexke BIACY — 149 »k3.

— bemoB B.A. MogenupoBaHue M pacyéT METAUIMYECKUX KOHCTPYKUHUN
3IaHU U COOpYKeHUH [IIeKTpoHHbIN pecypc]: moHorpadus/ benos B.A.,
Kpyne K.— OnekTpoH. TekcToBble JaHHble.— M.: MOCKOBCKHi
roCyAapCTBeHHBINA cTpouTenbHbIN yHUBepcuTeT, ObC ACB, 2012.— 160 c.
Pexum moctyna: http://www.iprbookshop.ru/20012 . — 3BC «IPRbooks»

— Kononexxnos C.H. IlpoektupoBaHue MeETaANIMYECKUX KOHCTPYKIUU
paboueit momaaku: yued.-metoa. mocodue / C.H. Kononéxuon; Boponex.
roc. apx.—ctpout. yH-T. — Boponex, 2011. — 75 c¢. Kom-Bo 3k3. B
oubmorexke BITACY — 261 ak3.

— Ilanun A.B. CranpHOM Kapkac MPOMBIILIEHHOTO 3JaHMMS : y4eO.-MeTOoJ.

nocobue / A.B.Ilanun, H.A.JlucuupiH; BopoHex. roc. apX.-CTpOUT.yH-T.
Boponex, 2008. -56 c¢. Kon-Bo 3k3. B oubnmuotexke BIACY — 156 3k3.



http://www.iprbookshop.ru/20012

Pacuer m mnpoekTupoBaHHME HECYIIMX KOHCTPYKIMH CTAJIBHOIO Kapkaca
3naHus [DIEKTPOHHBIN pecypc]: yueOHo-meToauyeckoe mocooue / C. H.
Kononéxuon [u ap.] ; BopoHex. roc. apXUTEKTyp.-CTPOUT. YH-T. - BopoHex
: [0. n.], 2019. Pexxum gocryma: http://www.iprbookshop.ru/87276.html .-
OBC«IPRbooks»

Metannmueckne KOHCTpyKmmu: y4deOHuMK : B 3 T. T.1. DnemeHTHI
koHCTpykiui/ mox pen. B.B. T'opera — 2-¢ u3x., mepepad. u gom. — M.:
Beicr. mk., 2001r.- 527c¢c.m1. Kon-Bo 3k3. B 6ubmoreke BITACY — 98 3k3.
Metananueckne KOHCTpyKIMH: Yueb. mocobue ansi cTpouT. By30B. T.1.
DOnemenTsl KoHCTpyKUMi/ [lon pen. B.B. 'opeBa — M.: Boicui. mik., 1997r1.-
526c¢.:m1. Kon-Bo 9k3. B oubnuorexke BITACY — 81 k3.

Mertannuueckre KOHCTPYKIMH: y4eOHUK JJisi BY30B : B 3 T:jomymieHo MO
P®. T.1. Dnementsl KoHCTpYKIMi/ o pena. B.B. I'opesa — U3n. 3-e, ctep. —
M.: Beicur. mik., 2004r. (Kazaunsb : I'VII ITUK «Unpen-IIpecey», 2004). - 551c.:
wi. Kon-Bo 3k3. B oubimoreke BITACY — 100 sk3.

Meraninyeckre KOHCTPYKIUU: YueOHUK mia By30B. T.2. KoHcTpykiumn
3manuit./ Ilox pen. B.B.I'opeBa — 2-¢ uzn., ucnp. — M.: Beicm. mik., 2002r.-
527c. Kon-Bo 3k3. B 6ubanoreke BITACY — 993k3.

Merammuyeckue koHcTpykumu. T.2. Konctpykimuu 3manuii./ I'opes B.B.,
VYBapoB b.1O., ®ununmos B.B. u ap..; [lox pen. I'opesa B.B. — M.: Beicm.
mK., 1999r.- 527¢. Kon-Bo 3k3. B oubanoreke BIACY — 693k3.
Mertanninyeckre KOHCTPYKIUU : B 3 T. : yueOHUK Uil BY30B : pek. MO PO.
T. 2. Koncrpyknuu 3manuii / mox pea. B. B. T'opesa. - U3n. 3-e, crep. - M. :
Beicm. mik., 2004 (Kazans : I'YIT ITUK "Unpen-IIpecc"”, 2004). Kon-Bo 7k3. B
oubnuorexke BIACY — 1003k3.

Kosnorop O.B. Mertaummueckue KOHCTPYKIIMU [DJIEKTPOHHBIM pecypc]:
yueOHoe mnocobue/ KomnoroB O.B.— DNEeKTpOH. TEKCTOBbIE JlaHHbIE.—
Hwxuanin Hogsropoa: Hwxeropoackuit roCyJapCTBEHHBIN
apXUTEKTYypHO-CTpouTeNbHbIN yHUBepcuteTr, DbC ACB, 2010.— 100 c.
Pesxxum noctyna: http://www.iprbookshop.ru/16014 . — DBC «IPRbooks»
Yepubimos, I'. I'. O60pyioBaHre U OCHOBBI TEXHOJOTUHA CBAPKH METAJUIOB
IJIaBJICHUEM W JaBlieHueM [JnekTpoHHbi pecypc] / YepnbmmoB I
I'.,Iamwua . M.,. - 1-e u3g. - : Jlaas, 2013. - 464 c. - Kaura u3 KoJIeKIIUH
Jlanb - UHxeHepHo-TexHuueckue Hayku. - ISBN 978-5-8114-1342-3.

URL: http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=12938
CTpoHTENnbCTBO, PEKOHCTPYKIMSA, KalMWUTaIbHBIM  PEMOHT  OOBEKTOB
KaluTaJIbHOTO CTpOUTENhCTBA. HOpMaTUBHBIE TOKYMEHTHI HA CTPOUTEIIbHBIC
KOHCTPYKIIMU W wu3aenus. Mertamdyeckue KOHCTpykiuu : COopHUK
HOPMATHUBHBIX aKTOB U AOKYMeHTOB / cocT. }O. B. Xnuctyn. - Caparos : At
[Tu Op Meamna, 2015. - 469 c. - ISBN 978-5-905916-39-7.

URL: http://www.iprbookshop.ru/30248

3opun, H. E. MarepuasoBenenue cBapkd. CBapka IUIaBICHUEM
[DnexTponnsiii pecype] / 3opun H. E.3opun E. E.,. - 3-e u3n., crep. - :
Jlamp, 2018. - 164 c¢. - Kumra w3 xkomwiekmuu Jlanp -



http://www.iprbookshop.ru/87276.html
http://www.iprbookshop.ru/16014
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=12938
http://www.iprbookshop.ru/30248

HNmxenepHo-rexunueckue Hayku. - ISBN 978-5-8114-2156-5.
URL.: https://e.lanbook.com/book/102605

— IIpoekTHpOBaHHE CTAJIBHBIX KOHCTPYKIMHA padoyei miomaaku [TekcT]

METOOUYECKHE YKa3aHUA K BBINOJHEHUIO KYpPCOBOIO MPOEKTa IO

METaJUIMYECKUM KOHCTPYKIIUSM JIJIsl CTY/ICHTOB OakanaBpuaTa HalpaBJICHUS
08.03.01 "CtpourtensctBo" mpodwmis "lIpoekTupoBanue 3HaHUN H
coopyxkenuii" / ®I'bOY BO "Boponex. roc. TexH. yH-T", Kad. MeTal.
KOHCTPYKIMH U CBapKH B cTp-Be ; cocT. : B. W. Illernosa, A. C. Illernos. -
Boponex : BOpoHEXCKMH TOCYJAapCTBEHHBIM TEXHUYECKUU YHUBEPCHUTET,
2018. - 44 c. : un. - bubmuorp.: c. 40 (10 Ha3B.).

— IlpoexTMpOoBaHHE 3JIEMEHTOB CTAJbHBIX KOHCTPYKUMI 3JaHUH U
coopyxkeHu [TekcT| : MeTogudecKkue YyKa3aHWs K  BBIIOJHEHUIO
OPAKTUYECKUX padoT Mo JucHUIUIMHE "MeTaluMueckue KOHCTPYKIMH,
BKJIOYasi CBapKy' Mg CTYJEHTOB, OOYYalOIIMXCS IO HaIpPaBJICHUIO
noarotoBku  08.03.01 "CtpoutennctBo", mnpoduns "DkcnepTuza U
ynpasienue HenmkuMmocteo" / ®I'bOY BO "Boponex. roc. TexXH. yH-T",
Kad. MeTall. KOHCTPYKIIUN U CBapKu B CTp-Be ; cocT. : A. A. CBEHTHUKOB. -
Boponex : BOpoHEXCKMI TOCYJapCTBEHHBIM TEXHUYECKUN YHUBEPCHTET,
2018. - 34 c. : . : Tabm. - bubmorp.: c. 33 (8 Ha3B.).

— 3opun, E. E. JlabopaTopHbIii MpPaKTHUKyM: 3JIEKTPOAYroBasi, KOHTaKTHas
CBapKa M KOHTPOJIb Ka4eCTBa CBAPHBIX COCAUHEHUN [ DIIEKTPOHHBIN pecypc]
/ 3opun E. E.,. - 2-¢ m3xa., crep. - : Jlanp, 2017. - 160 c. - Kaura u3
kouiekiuu  Jlane - UMmxkeHepHo-texHuueckue Hayku. - ISBN
978-5-8114-2155-8.

URL.: https://e.lanbook.com/book/93714

— OpJaoB, Aaekcanap CemenoBu4. Pa3paboTka TeXHOJOTHH COOpPKH U
CBapKu AJIEMEHTA METaJUIMYECKOU KOHCTPYKLUHN [Texcr]
y4e0HO-METOJIMYECKOE IMOCOOHE K BBIITOJHEHUIO BAapUATUBHOIO pasiena
KBAIM(PUKALMOHHON  paboTel  OakamaBpa M  JAUIUIOMHOTO  IPOEKTa
cnenuanucra  HampasieHus  "CrpoutenbctBo" </ Boponex.  roc.
apXuT.-CTPOUT. YH-T. - Boponex : [0. u.], 2015 (Bopomex : Otnen
orepaTuBHOW monurpadun ydeb. auT. U yded.-meron. mocobuit BI'ACY,
2015). - 50 c. : un. - bubamorp.: c. 42 (14 uass.). - ISBN 978-5-89040-538-8
: 30-13.

— beqoB, B. A. Bapka CTpPOWTENBHBIX METAUIMYECKUX KOHCTPYKLUN
VYyebnoe nocodue / benos B. A. - MockBa : MOCKOBCKHIT TOCY1apCTBEHHbIN
ctpoutenbHblil yHuBepcutet, ObC ACB, 2013. - 88 c.

URL: http://www.iprbookshop.ru/19263

8.2 IlepeyeHb HH(OPMAUMOHHBIX TEXHOJOTHH, MCHOJb3yeMbIX MPH
OCYLECTBJICHMH O00pa30BaTeJIbHOIO Mpouecca M0 AUCHUIVIMHE, BKJIKYasf
nepeYeHb  JIMIEH3HMOHHOIO0  NMPOrpPaMMHOrO  o0ecme4eHHsi, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHHUKANUOHHOU ceTu «AHTEepHEeT», COBPEeMEHHBbIX
npogecCHOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:


https://e.lanbook.com/book/102605
https://e.lanbook.com/book/93714
http://www.iprbookshop.ru/19263

Microsoft Office Word 2013/2007

Microsoft Office Excel 2013/2007

Microsoft Office Power Point 2013/2007

Microsoft Office Outlook 2013/2007

Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic
(MHOTOIMOJIB30BaTEIbCKAS JIMIICH3M)

ABBYY FineReader 9.0

Microsoft Win SL 8.1 Russian Academic OPEN 1 License NP LEVEL
Legalization GET Genuine

Jlupa 9.6 PRO

Monomax 4.5 PRO

CAII®UP 1.3

[Iporpammusiil komreke "JIMPA 10", Bepcus 8

Moynb OMCKa TEKCTOBBIX 3aMMCTBOBAHUM MO KOJUIEKIIMY HAYYHOU
anexkTponHoi onbimorekn eLIBRARY.RU

AutoCAD

3ds Max

Revit

BIM 360 Build

Autodesk_Civil_3D

"JIMPA-CAIIP 2016 PRO"

nanoCad Plus Bepcus 8.0 mokanpHas
nanoCAD OIIC Bepcus 8.0 ceTeBas
7zip

Kommnrsrotepnas nporpamma « CtpoiiKoHCynbTaHT»
http://www.stroitel.club/
http://stroitelnii-portal.ru/
http://www.edu.ru/
Oo6pazoBatenbHbiid optan BI'TY
http://window.edu.ru
https://wiki.cchgeu.ru/

LibreOffice

http://www.edu.ru/
Oo6pazoBatenbubiii moptan BI'TY
https://kapTanayku.pdy/;
http://tehne.com/node/5728

http://retrolib.narod.ru/book_el.html
PDF24 Creator



http://www.stroitel.club/
http://stroitelnii-portal.ru/
https://wiki.cchgeu.ru/
https://картанауки.рф/
http://tehne.com/node/5728
http://retrolib.narod.ru/book_e1.html

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANMASA AJIAA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOIECCA

HanmeHnoBaHue NOMENEHUH AJ1sl TPOBEJCHUS BCEX
BUJIOB y4eOHOH JesITeIbHOCTH, TPEAYCMOTPEHHOI
y4eOHBIM UIAHOM, B TOM YHCJIE TIOMEIIEHHUS JUIs
CaMOCTOSTENIBHON PabOTEI, ¢ yKa3aHHEM MEepedHs
OCHOBHOTO 000pYHZOBaHUS, yIeOHO-HATIISTHBIX
rocooui

Anpec (MECTOIOJIOKEHNE) TTOMEIICHUN TS
MPOBEJICHUSI BCEX BUJOB YU€OHOW ESTENbHOCTH,
NPeyCMOTPEHHOH y4eOHBIM TUIaHOM (B cilydae
peam3anuy 00pa3oBaTeIbHOM MPOrpaMMEBI B CETEBOM
(hopMe TOTIOTHNTENIHHO YKAa3bIBACTCS HANMEHOBAHHUE
OpTaHM3aINH, C KOTOPOH 3aKII0YEH JO0TOBOP)

Ayn. 1018
Kommnekr yue6HO# Mebenn:
-pabodee mMecTo mpenogaBatess (CTON, CTYI);
-paboure Mecta 0O0ydJatonIuxcs (CTOJbI, CTYJbs) Ha 24
YeJIoBeKa

394006, Boponexckas
obmacTs, T. BopoHex,
yi. 20-netus OxTs16ps 1. 84
(3manne — yueOHbIH KOpITyc Nel)

Ayn. 2102
Komrutekt yueOHoOl Mebenu:
-pabouee MecTo TpernoaaBaress (CTo, CTyN);
-paboyne MecTa 00y4Jaromuxcsi (CTOJbI, CTYJIbs)
Ha 20 yenoBek

Caapounslii Beinpsimutens BJIM-1202
MarumHa U1 HCTIBITAHUS MaTepPHaIOB

kad cymmmsraeit CHOJI

394006, Boponesxckas
obuacts, T. BopoHex,
yi1. 20-netus OxTs10ps 1. 84
(3nanue — yueOHsIii Kopiryc No2)

Ayn. 2103
Kommnekr yue6HOH Mebenn:
-pabodee MecTo mpenogaBatess (CTON, CTYI);
-paboune MecTa 00ydJarOIIHUXCsl (CTOJNBI, CTYIbS)
Ha 24 yenoBeka
1. YcranoBka apronoyroBoii ceapku YJII'Y-351

394006, BopoHnexckas
obuacts, T. BopoHex,
yi. 20-netust Oxts0ps 1. 84
(3manne — yueOHBIH KOpITyCc Ne2)

Ayn. 2104
Komrutekt yueOHOI Mebenu:
-pabouee MecTo TpernoaaBartens (CToJ, CTyN);
-paboune MecTa 00ydaroImuxcs (CTONBI, CTYNbS)
Ha 20 genoBeK
1. KOMIIEKT M1akaToB il CBAPOYHOTO MPOM3BOICTBA

394006, Boponesxckas
o0mnacth, T. BopoHex,
yi1. 20-netust OxTs16ps 1. 84
(3nanne — yueOGHbII KopITyc Ne2)

Ayn. 2106
Kommnekr yue6HOH Mebenu:
-pabodee MecTo mpenogaBarens (CTON, CTYI);
-paboune MecTa 00yJarOIIHUXCsl (CTOJNBI, CTYIbS)
Ha 20 yenoBek
Onexrponeys CHOJI
KoMIUIeKT Mmy1akaToB Julsi MaTepUaliOBEACHHSI

394006, Boponexckas
obuacts, T. BopoHex,
yir. 20-netust OxTs0ps 1. 84
(3manne — yueOHBIH KOpITyc Ne2)

Ayn. 2108
Kommnekt yue6HOI Mmebenn:
-pabouee MecTo TpernoaaBartens (CToJ, CTyN);
-paboune Mecta 00ydJaroImxcst (CTONBI, CTYIbS)
Ha 10 yemoBex
Mammuna paspsiBHast TP-6055

394006, BopoHnesxckas
obnactp, T. BopoHex,
yi1. 20-netust OxTs16ps 1. 84
(3nanne — yueOGHBIH KOpITyCc Ne2)

10. METOANYECKHUE YKA3ZAHUSA JJSA OBYYAIOIIIUXCS IO

OCBOEHUMIO JUCHUITJIMHBI (MO Y JIA)

I[To nucuumimHe «MeTaiMuecKue KOHCTPYKIMHU BKIIIOYash CBapKy»
YUTAIOTCS JIEKIMH, MPOBOJATCS MPAKTUYECKUE 3aHITHS U JIa0OpaTOpHBIE PabOTHI,
BBITIOJTHSETCSI KyPCOBOM MPOEKT, BBITIOJHIETCS] KypcoBas padoTa.

OcHOBOM UW3y4YeHHUs AUCUUIUIMHBI SIBISIIOTCS JIGKIMH, HAa KOTOPBIX
U3JIaraloTcsa HauboJee CylIeCTBEHHbIE U TPYAHbIE BOMPOCHI, @ TAKXKE BOIIPOCHI, HE
HalIeAIne OTPAXKEHUS B YYEOHOU JTUTEpAType.

[IpakTuueckue 3aHATHS HANpPaBJICHbl HAa MPUOOPETEHHUE MPAKTHUYECKUX
HaBBIKOB pacyeTa METAUIMYECKUX KOHCTPYKLIHMI Ha CHIJIOBBIE BO3JECUCTBUS IO



METONYy IPENEIbHBIX COCTOSIHUM, B TOM YHCJIE C NPUMEHEHUEM IPOTrPaMMHBIX
CPEACTB JUIsl BBINOJHEHUSI PAaCUE€TOB METAJUIMYECKUX KOHCTPYKUUW. 3aHATHUS
MIPOBOJASATCS IyTEM PEUICHUS] KOHKPETHBIX 33/1a4 B ayJUTOPUH.

JlabopaTopHbie paOOThl BBIMOJIHSAIOTCS Ha J1abopaTOpHOM 00OPYIOBAaHUU B
COOTBETCTBUH C METOJMKAMHU, IPUBECHHBIMHU B YKA3aHUIX K BBIMOJHEHUIO PadOT.

Meronuka BBITIOJIHEHUS KYpPCOBOTO IIPOEKTa M3JI0KEHA B
y4e0HO-METOIMYECKOM MOCOOUH. BBIMOMHATE 3Talbl KypCOBOTO MPOEKTA JOHKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KonTpone ycBOeHMs Marepuasia AUCUUILIMHBI MPOU3BOAMUTCS IPOBEPKOU
KypPCOBOI'O IPOEKTA, 3alIUTON KypCOBOTO ITPOEKTA.

Meronuka BBIIOJIHEHUS KypCOBOM paboThI U3JI0JKEHA B
y4eOHO-METOJIMYECKOM MOCOOMHU. BBINOMHATE 3Tanbl KypCcOBOM pabdOThl JOHKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTposp ycBOeHMs Marepuana AUCLUIUIMHBI IPOU3BOJUTCS IPOBEPKOU
KypCOBOI pabOThI, 3aIIUTON KYpCOBOM paOOTHI.

Bun yaeOHbIX

. JleATenbHOCTh CTYICHTA
3aHATUI

Jlekmsa Hanucanune KOHCIEKTa JIEKUIHA: KPATKO, CXEMATHYHO, MTOCIEA0BATEIBLHO
¢bukcUpoBaTh  OCHOBHBIE  TOJIOKEHHUS, BBIBOABL,  (POPMYITUPOBKH,
0000IIeHHS;, IIOMEYaTh BA)KHBIC MBICIM, BBIICIATH KIIIOUEBEIC CIIOBA,
TepMmuHbl. [IpoBepka TEPMUHOB, MOHATUH C MOMOIIBIO SHIIUKIIONEINMN,
CJIOBapeM, CIPABOYHHMKOB C BBIMUCHIBAHUEM TOJKOBAHUN B TETPAllb.
O6o3HaueHue BOIPOCOB, TEPMHUHOB, MaTepHalia, KOTOPHIE BBI3BIBAIOT
TPYIHOCTH, TIOMCK OTBETOB B peKOMeHAyeMou mauteparype. Eciau
CaMOCTOSITENIbHO HE yHaeTcsl pa3o0paThCs B Marepuale, HeoOXO0IuMOo
chopmynupoBaTh BOMPOC M 3a7aTh MPEMOJABATEN0 HA JIGKIUU WU Ha
MIPAKTUYECKOM 3aHSTUH.

IIpakTrHueckoe KoHncnektupoBanue pekoMeH1yeMbIX HCTOUHUKOB. PaboTa ¢ KoHCTIEKTOM

3aHATHE JIEKLMM, IOATOTOBKAa OTBETOB K KOHTPOJIBHBIM BOIIpOCaM, IIPOCMOTP
pexkoMeHyemMon nuteparypsl. [IpocinymmBanne ayano- U BUIACO3AINNCEN
[0 33JaHHOW TeMe, BBIMOJIHEHUE pPacYeTHO-TpaUUYEeCKUX 3aJaHUH,
pelIeHne 3a1a4 10 aJTOPUTMY.

JIaGoparopnast  |JIaGopaTopHble paOOThI MO3BOJSAIOT HAYYUTHCS IPUMEHATh TEOPETUYECKHE
pabota 3HAHUS, TOJY4YeHHbIE Ha JIEKIIUH IPH PEILIEHUN KOHKPETHBIX 3a/1a4. YTOoObI
HauOosiee pAlMOHATBLHO M TIOJHO HCHOJBb30BaTh BCE BO3MOXHOCTH
7a00PaTOPHBIX JUIS MOATOTOBKH K HUM HEOOXOJIMMO: CIedyeT pa3odparh
JIEKIMIO TI0 COOTBETCTBYIOLIEH TeMe, 03HAKOMHTCS C COOTBETCTBYIOIIUM
pa3nenom ydeOHUKa, HpopadoTaTh JOMOJHUTENBHYIO JHUTEpaTypy u
MCTOYHUKH, PEHIUTH 331241 U BBIIOJHUTH APYrHe MMChbMEHHbIE 3aJaHUs.

CamocrositenpHast |CaMocTosTeNbHAS paboTa CTYJEHTOB CIIOCOOCTBYET TITyOOKOMY YCBOCHHUS
paborta yqeOHOro MaTepuajia ¢ Pa3BUTHIO HABBIKOB  CaMOOOpa30OBaHUSI.

CamocTtosTenpHas paboTa mpeanoiaraeT ClieyroIIne COCTaBISIONIIE:

- paboTta ¢ TekcTamu: y4eOHHKaMH, CIPAaBOYHUKAMH, JOTOTHUTEIHHOU

JTUTEPATYPOid, a TaKKe MPOopabOTKa KOHCTIEKTOB JICKIIHIA;

- BBIITIOJTHCHUEC JOMAIITHUX SajlaHI/Iﬁ H pacCyCTOB,

- paboTa HaJ TeMaMH JIsl CAMOCTOSITEIBHOTO U3YYCHUS;

- yuacTre B paboTe CTyICHUYECKUX HayYHBIX KOH(PEPEHIIHHA, OJTMMITAAT,

- IOJrOTOBKA K IPOMEKYTOUYHOM aTTECTAlUU.




[ToaroroBka Kk |['OTOBHTBHCS K MPOMEXKYTOYHOW ATTECTAIH CIIEAYeT CHCTEMAaTH4eCcKH, B
HpOMC)KyTO‘IHOﬁ TCYCHHUEC BCCTO CEMCCTpaA. NuTencuBHas IIOATrOTOBKA JOJIXKHA HAYaThCA HE
aTTecTaluu HO3HEE, YEeM 33 MECSIII-TIOJITOpa 10 IPOMEXYTOUHOH aTTecTaiuy. [lanHbie
nepesa 3a4eToM, SK3aMEHOM TpH JHA d(PQEeKTHBHEE BCETO HCIIOJIb30BaTh
JUIsl TIOBTOPEHHSI M CHCTEMATU3alllK MaTepuaa.




