MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

B1.B.01 AOKYMEHT MOAMNNCAH
(undexe ducyun .duc.uunﬂuubz) ONEKTPOHHOWM NMOAMnnCeLO

CepTudmkar: 1FAE8300EFB127BC4BDCEDE758D3ED87
Bnapeneu;: Enbuos Banepwuin BanenTuHoBny
Aencreutener: ¢ 18.09.2024 go 19.06.2039

PABOYAS ITPOI'PAMMA JUCHUIIVIMHBI

ITpoexTrpoBaHME CBapHBIX KOHCTPYKIIMM

(HaumeHo8aHUe OUCYUNIIUHBL)

110 HAIIpaBJICHUIO ITOATOTOBKHU
15.03.01 MammHOCTpOCHUE

HaIpaBJIEHHOCTH (TIPOdUIIB)
TexHoJ0rHK CBAPOYHOTO MTPOU3BOJICTBA U WHIKEHEPHS TTOBEPXHOCTEH

dopma 00yueHHUs: OUHAS
I'onx Habopa: 2025

O6mras Tpynoemkocts: 3 3E

Cemectp 5

®opma KOHTPOJIA 3a4eT Hroro
Bun 3ansaruit
Jlexun 16 16
JlaboparopHsbie 16 16
[TpakTuyeckue 16 16
PykoBOJICTBO: KypcoBbie paboThl (poekTsi) / PI'P
[TpoMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota - -
CamocrosTenpHas padoTta 59,75 59,75
KoHnTpoas
Hroro 108 108




Pabouyto mporpaMmy cocTaBuiL:
Cr. npenonasarens, CoBetkun [1.3.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

(OondicHocmb, yueHoe 36anue, cmenens, Pamuaus 1.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penensent

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma qucuuIminHbl coctaBiena Ha ocHoBanuu ®I'OC BO u yue6HOTO 1utana
HAarpaBJIeHUS TOATOTOBKU
15.03.01 MammuHocTpoeHHne

Cpok neiicTBusi padoueii nporpaMmsbl AucuMIIMHBI 10 «01» cenTsaops 2029 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«COM uPTII»

(mpotokon 3acemanust Ne 2 ot 16.09.2024r.)



1. Ilean ocBOEHHN TUCHUILIHHBI

Lenb ocBOGHUS AMCUUIUIMHBI — CUCTEMAaTH3aMsA U (pOPMUPOBAHUE Y CTYJCHTOB KOMILIEKCA
3HAHUM U YMEHHUU 10 IPOEKTUPOBAHUIO CBAPHBIX COECIMHEHMM, Y3JI0B U KOHCTPYKLHI, IpU pelie-

HUU CIICHUAJIBHBIX MMPAKTUYCCKUX 3a1a4.

2. Mecto nucuuminnsl B ctpykrype OIIOII BO

JIMCIMIUTMHBI U IPAKTHKH, HA OCBOSHUHU KOTOPBIX 0a3UpyeTcs JaHHAS TUCITUTUINHA!
BbICIIIAsl MATEeMaTHKa, PU3UKa, COMPOTUBICHUE MAaTEPHAIIOB, OCHOBBI TPOEKTHOM /1€ATEIbHOCTH.

JIMCUMIUTMHBI U TIPAKTUKH, JUISI KOTOPBIX OCBOSHUE JTaHHOUW TUCIUILUIMHBI HEOOXOIMMO KaK
MpeIeCTBYIOIEE: KypCOBOE MPOEKTUpOBaHue, padoTa Haj BrimyckHoil paboToii Gakanaspa.

3. Ilmanupyemble pe3ybTaTbl 00yUeHHUs:

®opmupyeMble U KOHTPO-
JInpyeMble KOMIEeTEeHIINU
(Ko ¥ HAMMEHOBAHUE)

NuagukaTopbl 10CTH-
JKeHHSs] KOMIIeTeH Ui
(KoJl 1 HAMEHOBAHUE)

IInanupyemsle pe3yJibTaThbl 00y4eHHs

(ITK-2) Cnocoben pa3pada-
TBIBATh  KOHCTPYKTOPCKO-
TEXHOJIOTUYECKYIO  JIOKY-
MEHTalMI0 [0 CBapke U
HaIlJIaBKE W3JCJIHMN pa3iiny-
HOM CII0KHOCTH

(MA-1nk-2) Pa3spabatsi-
BaeT CBapHbIE KOH-
CTPYKIIMM U3  KOH-
CTPYKLUMOHHBIX  Mare-
pUaJIOB C YYETOM CO-
BPEMEHHBIX  TEXHOJIO-
THH W3TrOTOBJICHUS W
cOOpKM M HOPMAaTHUB-
HBIX TpeOOBaHMA.
(M-2ik-2) Hemon-
CTPUpPYET 3HAHHE CH-
CTEM  aBTOMAaTU3HPO-
BAHHOTO TMPOEKTUPOBA-
HUS CBApHBIX COEIUHE-
HUM

(U-3rk-2) Bemonasier
MIPOU3BO/ICTBEHHBIE
3a/IaHMsl 110 MPOYHOCT-
HOMY pacueTy CBapHBIX
y3JI0B

3HaTh: CYHICCTBYIOUIUE M TEPCIEKTHB-
HbIC, KOMIIBIOTEPHbIE W HH(OPMAIMOH-
HBIC TCXHOJIOTUH, IMPpUHOUIIBI OpTraHu3a-
MK UHPOPMAIIMOHHBIX CHCTEM Ha TPe/I-
MMpUATHAX, TOCTPOCHUSA JIOKAJIbHBIX, KOP-
HIOPATUBHBIX M TII00AJTBHBIX KOMIIBIOTEP-
HBIX ceTel; (QYHKIMOHAJIbHbIE BO3MOXK-
HOCTU CHEIHATU3UPOBAHHBIX MPOTPaAMM-
HBIX CPEJCTB MPOECKTUPOBAHUS, yIIPaBIIe-
HUSl, HCCIIEOBAHUN.

YMeTb: CaMOCTOATENBHO HCIIOIb30BaTh
COBpPEMEHHBIE nH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJOTHH, MOJIb-
30BaThCsl MUMEIOLIMMUCA CUCTEMaMHU aB-
TOMAaTH3UPOBAHHOTO  MPOEKTHUPOBAHUA,
YOPABIECHUS TEXIIPOLECCAMH CBapKu U
POACTBEHHBIX TE€XHOJOTHUM M HCCIIEeI0Ba-
HUM, aHAIU3UPOBATH IPOEKTHBIE pelle-
HHS U PE3YNIHTAThl MUCCIETOBAHUM.

Bnagers: HaBBIKAMH CaMOCTOSITENBHOIO
WCIIOJIb30BAHUS COBPEMEHHBIX HH(pOopMa-
LIHOHHO-KOMMYHUKAIIUOHHBIX  TEXHOJIO-
ruil, r1o0anbHBIX MH(GOPMAIMOHHBIX pe-
CYpCOB B Hay4HO-HCCJIEN0BATENbCKOW U
pacyeTHO-aHATUTUYECKON JesITeIbHOCTH
B IPEJIMETHOM 00acTH.




4. CTpyKTYpa U coJepKaHue JUCUUIIIHMHbI

Monyianb Buj yueOnoit | HaumenoBanue tem 3anstuii | Cemectp | O0bem, u | banasl | UHTepakTHB, DopMBbI TEKYLLET0
padoThI (y4eOHOI1 padoTHI) 4. KOHTPOJIs1 (HAUMEHO-
BaHMe OLEHOYHOT 0
cpeacrna)
Pasznen 1. Jlexuusa OO01e CBemeHUsI O METO[ax 5 1 - - 3auer
OcHoBHBIE pac- pacuera KoHCTpykiui. Oc-
YETHBIE TOJI0XKeE- HOBHbIE IIOJIOXKEHUs pacueTa
HUS CBapHBIX KOHCTPYKITHH.
Jlexuus Pacuer »51€MEHTOB CBapHBIX 5 1 - 3ayer
KOHCTPYKUUH TPH Pa3IUIHBIX
CHJIOBBIX BO3JICHCTBUSIX
[Ipaktuueckoe | Pacuer »1eMEHTOB CBapHBIX 5 3 6 Otuet mo [13Nel
3aHATHE KOHCTPYKLUH
CamocrosTens- | M3yueHne KOHCIEKTOB U pe- 5) 10 -
Has paboTa KOMEHJyeMOW  JIUTepaTyphbl.
[ToaroToBka K MpakTHYECKOMY
3aHATHIO 1
Pa3nen 2. Jexuus Ceapounble jaedopMmanu U 5 1 - - 3auer
Binsaue HaIpsKEHUS
HaNpsHKEHHOTO Jlexuust Metoabl  yMeHbIIEHHS CBa- 5 1 - 3auer
COCTOSIHHSI Ha POYHBIX nepopmarnuit u
MIPOYHOCTH HanpsHKeHUH
CBapHBIX coenu- | JlabopatopHast | Pacmpenenenue HanpspkeHUi B 5 4 5 Otuer no JIPNel
HEHUH U y3J10B pabota CBapHBIX COCTMHCHHSIX
Jlaboparopuas | OmpeneneHue yriioBBIX Jie- 5 4 5 Otuer no JIPNe2

pabora

dbopMaruii CBapHBIX y3JI0B




CamocrosTens- | M3ydeHne KOHCIEKTOB U pe- 10
Hasi paboTa KOMEHAYEMOU  JIUTEepaTypBHL.
[ToaroroBka K J1abopaTOpHBIM
pabotam Nol, No2.
Paznen3. Jlekusa Oco0eHHOCTH pacIpeeICHHS 2 3aueTt
Binsanue xon- HanpsDKeHud U aedopManuii B
LEHTpaLun paiioHe KOHIIEHTPAaTOPOB
HarnpspDkeHud Ha | JIekmus KoHuenrpanus HanpsokeHU B 2 3auer
MIPOYHOCTH CO- pa3jIMYHBIX THUIAX CBapHBIX
€MHECHUM U y3- coeTUHEHUN
JIOB IIpakTueckoe OueHka  NOpoOYHOCTH  HPH 3 Otuer no [13Ne2
3aHsATHE HaJTUIUHU KOHIIEHTPaTOPOB
HanpsHKeHUH
JlaGopatopnast | BiustHue KOHIIEHTPaTOPOB 4 Otuet mo JIPNe3
paboTta HANPSDKEHUH Ha MPOYHOCTh
CBApHBIX IIIBOB
Camocrositens- | M3yuyeHue KOHCIIEKTOB U pe- 10 3auer
Has paboTa KOMEHJIYyEMOW  JIUTepaTyphl,
MOATOTOBKA K MPAKTUYECKOMY
3aHsATHIO Ne2, k abopaTopHOii
pabote Ne3
Pazpnen 4. Pacuer | Jlekuus CTBIKOBBIE, HaXJIECTOUYHBIE, 1 3auer
Y TIPOEKTUPOBA- TaBpOBBIE M YIJIOBBIE COEIU-
HUE CBAPHBIX HEHUA.
COCAMHCHHI 1 Jlexuus Pacuer coenuHEHUi, BBITOJ- 1 3auer
y3IIOB. HEHHBIX KOHTAKTHON CBAPKOM.
IIpaktueckoe | Pacuer cBapHBIX COEAVMHEHUN 3 Otuer no I13Ne3
3aHATHE U y3JI0B




Camocrosrens- | M3yueHne KOHCIIEKTOB M pe- 10
Has paboTa KOMEHJyeMOW  JUTEepaTyphl,
[ToaroToBka Kk MpakTHYECKOMY
3aHATH0 Ne3
Paznmen 5. Jlexus OO0mass xapaktepuctuka 0a- 1 3auer
CBapHble Oalku. JIOYHBIX KOHCTPYKLIUH.
Jlexuus Pacuer Ganok. Pacuer y310B u 1 3auer
nerane 0aloK.
[Ipaktudeckoe | Pacuer 6amok 2 Otuer o [13Ne4
3aHATHE
Camocrositens- | M3yueHne KOHCIEKTOB U pe- 10
Has paboTa KOMEHJyeMOW  JIUTepaTyphl.
[TonroroBka K MpakTUYECKOMY
3aHATUIO0 Nod
Pazgen 6. Jlekms Tumnel KoOJOHH, O00JacTh HX 1 3auer
CBapHbIe KOJIOH- IPUMEHEHUS M OCOOEHHOCTH
HBbI (CTOMKH), JTU- pacuera.
CTOBBIE KOH- | Jlekmus Homenknatypa 1 0cOOEHHOCTH 1 3auer
CTPYKLHUU. pacuera JHMCTOBBIX KOHCTPYK-
UH.
[Ipaktnueckoe | Pacuer konoHH 2 Otuer no [13Ne5
3aHATHE
IIpaktueckoe | Pacuer JIMCTOBBIX KOHCTPYK- 3 Otuer no [13Ne6
3aHATHE LHH.
JlaGopatopHas | Pacnpeznenenue HanpsHKeHU B 4 Otuer no JIPNe4

pabora

CBapHBIX COCY/Iax JAaBICHUS




Camocrositens- | M3ydyeHne KOHCIIEKTOB W pe- 5 11,75
Has paboTa KOMEHTyeMOM JIUTEPaTyphl
[TpomesxyTouHas arTecTanus 0,25
Kontpouns 45 TectupoBanue
Uroro: 108 100




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
[Ipu peanu3anuu AMCLHUIUIMHBI IPUMEHSIOTCS:
JlMcTaHIIMOHHBIE TEXHOJIOTHH 00yueHHs (3JEKTPOHHbBIE yYeOHUKH, KOMIBIOTEPHOE TECTH-
pOBaHME U KOHTPOJIb 3HAHUN, HOBEUIIINE CPEICTBA MYJIbTUMEINA);

BUCOKOH(EPEHIINN — CPEACTBA KOMMYHHKAIIMU IO KOMITBIOTEPHBIM CETSIM.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI

OcBoenue coaep:kaHus yaeOHON TUCIUIUIMHBI OCYIIECTBISETCA Ha BUJICOKOH(PEPEHIINN U
B [IPOLIECCE CAaMOCTOSITENIbHON y4eOHOM AesTenbHOCTH cTyNeHToB. ClenyeT oOpaTUTh BHUMaHUeE
Ha [pakTU4eckue 3aHaTusa. Ha HUX CTyAEeHThI BHICTYNAIOT C J0KJIaJAaMH, COOOLIEHUSIMH, AOIO0JI-
HEHUSIMU, YYaCTBYIOT B JUCKYCCHUHU, OTBEUYAIOT Ha BOMPOCHI MPENo/1aBaTesl.

7. OneHo4YHbIe CpeacTBa

7.1. IlacniopT OLIeHOYHBIX CPEACTB

Cemect Koa koHTpoO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
p (WM ee 4acTm) OLIEHOYHOI0 CPeJCTBA
9 [1K-2 TectupoBanue, OTUET 110 IPAKTUUECKOMY

3aHsaTUio Nel-4, oTyer 1o J1abopaTopHBIM
3aHATUAM 1-2

7.2. TunosBble 3aJaHUA WJIM MHbIe MaTepuajbl, HeOOX0AUMBbIe UIl TeKylero KOH-
TPOJIs

7.2.1. Beinonnenue 1aboparopHbix pador Ne 1...4
7.2.2. BeinoiHeHue npaktudyeckux pabor Ne 1...4

Tunosoii(bie) mpuMep(bl) 3a7aHusI (M)

JlabopaTopnasi padora Nel «Pacnpeznenenne HanpsyKeHUN B CBapPHBIX COCIUHEHUAX.»

®opma otuera mo npakrudeckoit padore Nel Ilens, ucxoaHbIe JaHHBIE TTO paboOTe, OMU-
caHue 00OpYAOBaHUs, MaTepHaliOB U MHCTPYMEHTOB, IporpamMma paboThl, pe3yabTaThl HKCIIe-
puMeHTOB (pacueT 1o ¢popMyiiaM, TaOIHIA), BEIBOIBI.

JlaGopaTopHas padora Ne2 «OnpezeneHue yrioBbIX 1ehopMalmii CBapHBIX Y37I0B»

®opma otuera o padbore Ne3 Ilenn, ncxoaHbIe JaHHBIC TIO paboOTe, OMKUCAaHUE 000PYI0-
BaHUs, MaTEPUAIOB U MHCTPYMEHTOB, IPOrpaMMa paboThl, pe3ysibTaThl SKCIEPUMEHTOB (pacder
o ¢popmyrnam, TabIUIA), BEIBOIBI.

JlaGopaTtopHas padora Ne3 «BiusHHE KOHIEHTPATOPOB HANpsKEHUH HA MPOYHOCTH
CBapHBIX IIIBOBY

dopma oTtuera 1o mpakTuyeckoit padore Ne2 Ilenb, McXoqHBIE JaHHbBIE TIO paboOTe, OMHU-
caHue oOOpyJOBaHMsI, MaTepUaIOB U MHCTPYMEHTOB, MporpamMma paboThl, pe3ylbTaThl JKCIIe-
PUMEHTOB (pacueT 1o ¢opmyiam, TabJInIa), BEIBOIbI.

JlabGopaTopHnas padora Ned4 «Pacrpesnernenne HanpsDKEHUN B CBapHBIX COCyAax JiaBlie-
HUSD)

®opma otuera o padbore Ned [lenn, ncxoaHBIC JaHHBIC TIO paboTe, OMHCaHUE 00OPYI0-
BaHUs, MAaTEPUAIOB U MHCTPYMEHTOB, IPOrpaMMa paboThl, pe3yabTaThl SIKCIIEPUMEHTOB (pacueT
o ¢opmynam, TabIUIAa), BEIBOIBI.



IIpakTnyeckas padora Nel-4

3agaua 1

Jlnst pacuera 3amaHa Oanka puc. 1. Jynmmaa mposera 20 M, HopMa sxkectkoct 1/600,

MHTEHCUBHOCTH pacnpezeneHHoi Harpy3ku 1l = 1,0 Tc/m, 1 BenyrHa COCPETOTOUEHHOTO Tpy3a

P1 =5 1c, P2 =20 tc. banka BeinojiHeHa u3 amoMuauss AMr-6.

Pl P2
A 1 T
A v \ A \l’A

Puc. 1 - OOwmuii Bug OaJIKu.

3agavya 2
Jlnst pacuera 3amana Oanka puc. 1. Jnmmaa mposera 12 M, HOpMma skectkoctu 1/400,

HNHTCHCHUBHOCTD pacnpeneneHHoﬁ Harpys3ku q1 = 0,4 TC/M, 1 BCIIMYHWHA H3FI/I6aIOH_Ier0 MOMCHTAa

1,5 Tcm. baska BeInoiHeHa U3 amfoMAHAS AMro6.

-_ A

13313

<—— 4
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Puc. 1 - OOwmwuii Bug Oayku.

3amauya 3
Jlnst pacuera 3amana 6anka puc. 1. {nuHa nponera 4 M, HopMa sxecTkocTH 1/500, MmomeHT
M=4,0 tc*m, u BenmumHa cocpemoroueHHoro rpyza Pl = 30 tc. banka BwImonHeHa cTanmu

1012C.

M=4,

A

\4




A

>

Puc. 1 - OOwwuii Buj Oaiku.
3amaua 4

Jlnst pacuera 3amana Oanka puc. 1. [nmmaa mposera 18 M, HOpMma sxkectkoctu 1/750,

MHTEHCUBHOCTH pactipeneieHHoi Harpy3ku 1l = 1,0 Tc/M, u BeanurHa M3rudaromero MoOMeHTa

1,5 TcMm. banka BemonHeHa u3 Cramm 1012C.

a= A

13303

< A
<

A

Puc. 1 - O0muii Bug Oanku.
3agaua 5

Jns pacuera 3amaHa Oanka puc. 1. [Inuna mposera 36 M, HOpma >xectkoctH 1/350,

HNHTCHCHUBHOCTD pacnpeﬂeneHHoﬁ HarpyskKu q1 = 0,4 TC/M, " BCJIMUYMHA COCPECAOTOYCHHOI'O I'py3a

P1 = 15 tc. banka BeIITOTHEHA M3 CTATH 3.

P1

1
\ vy L |
ViaN

P2
<

A
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) A

Puc. 1 - OOwuii Bug Oaiku.

3agauya 6
Jns pacuera 3amanHa Oanka puc. 1. [Inuna mposera 20 M, HOpMa >xectkoctH 1/600,

BEJIMYMHA cocpefoToueHHoro rpyza Pl = 15 1c, P2 = 15 tc. banka BbImonHeHa U3 craimu
15XCHA.

<—>|
T .



A

Puc. 1 - O6umuit BIE68,JIKI/I

3amaya 7
Jlnst pacuera 3amaHa Oanka puc. 1. Jymmaa mposera 30 M, HOpMa sxkectkoctu 1/300,

BeJIMYMHA cocpenoToyeHHoro rpy3za P1 =15 tc, P2 = 15 Tc. banka BblnosHeHa U3 crainu 3.

| ‘

v
A
v

Puc. 1.- OOwmuii Buj Oanku
3agaua 8
s pacuera 3amana Oanka puc. 1. [nmaa mponera 4 M, HOpMa sxkectkoctu 1/200,

MHTEHCUBHOCTh pacrpeneneHHod Harpy3sku l = 1,5 1c/M, M BenmuumMHA COCPEIOTOYECHHOU

Harpy3ku 4 Tc. Marepuain 6ayku - ctansb 3.

P 2™
) J

AN a
VRV L

/R A

Puc. 1.- OOmuii Bug Oajgku.

A
y

3amaua 9

Jlnst pacuera 3amana Oanka puc. 1. Jlnimaa mpomera 4 M, HopMa xectkoctu 1/500,
MHTEHCUBHOCTh pacnpezeneHHoil Harpy3ku (l = 0,6 tc/m, 2 = 1,0 Tc/™M, U BenuuMHa

cocpenoToueHHoro rpy3a P1 =25 tc, P2 = 25 tc. banka Beinonnena u3 amomMuaust AMr-6.
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A

Puc. 1 - O0Omwmii Bug Oanku.

3ampaua 10
Jlnst pacuera 3amaHa Oanka puc. 1. Jymmaa mpomera 30 M, HOopMma skectkoctu 1/350,
WHTCHCUBHOCTH pacrpeaencHHon Harpy3ku 1l = 0,6 T¢/M, 1 BeTMYHHA COCPEOTOUCHHOTO Tpy3a
P1 =12 tc, P2 = 12 Tc. banka Bemonnena u3 Cranu 3.
P1 P1
0,

|
\ | VAR v V\LA
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Puc. 1 - O0Omuii Bug Oanku

12



3agaua 11

s pacuera 3amana Oanka puc. 1. JlnmHa mpomera 10 M, Hopma sxectkoctu 1/350,

MHTEHCUBHOCTh pacmpeneneHHod Harpysku (l = 1,0 tc/m, Q2

= 0,5 Tc/M, U BeIUYMHA

cocpenoToueHHoro rpyza P1 =15 tc, P2 = 15 tc. banka Beimonaena u3 ctanu 15XCH/I.

P2

P1 02

gl
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Y
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Puc. 1 - O0wmuii Bug 6asku.

3agaua 12

Jliis pacuera 3amana 6anka puc. 1. lymmaa nponera 8 M, HopMma xectkoct 1/500, MOMEHT

M=1,0 Tc*Mm, u BennunHa cocperoroueHHoro rpy3za P1 = 8 Tc. banka BbInonHeHa U3 aTIOMUHUS

AMTr-6.

M-1.
) \‘_)
1 m | =

\4

A

Puc. 1.- O0Ommii Bug Oanku

13



3agaua 13

s pacdera 3amana Oanka puc. 1. JlnmHa mpomera 36 M, HOpMma xectkoctu 1/400,
MHTEHCUBHOCTH pacnpeeneHHoi Harpy3ku (1l = 6 Tc/m, u BennmuuHa usrubaromiero momenra 20

kHM = 2 TcMm. Marepuan - cranb 15XCH/I.

(]= ‘ﬁ

|
VR A

Puc. 1 - O0wmuii Bug 6asku.

3anava 14
Jlns pacuera 3amaHa Oanka puc. 1. Jlimaa mponera 8§ M, HopMa xectkoctu 1/600,

BEJIMUYMHA cocpeoToueHHoro rpy3a P1 =8 tc, P2 = 10 Tc. banka BblnonHeHa u3 cran 3.

P1 P2

(—)|

Puc. 1 - OOmwuii Bug Oanku

3agaua 15
st pacuera 3amana Oanmka puc. 1. Jynmmaa mpomera 12 M, HOpMma skectkoctu 1/350,
MHTEHCUBHOCTh pacmperneneHHoi Harpysku l = 0,5 tc/™m, 92 = 0,8 Tc/M, U BenMuMHA

cocpenoToueHHoro rpyza P1 =5 tc. banka Beimonnena u3 cranu 101°2C.

A 0,

P1
0,

) A

/X

A

Y

|
|
)

A
\ 4

Puc. 1. OOwmii Bux Oajiky.
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3amaua 16
Jliis pacuera 3anana Oanka puc. 1. JInura mponera 20 M, HopMma xectkoctu 1/200, MOMEHT

M=2,0 Tc*M, ¥ BeIMYUHA COCPEIOTOYCHHOTO Tpy3a P1 =5 Tc. bayika BeinoiiHeHa U3 cTayu 3.

12, M=2__, L

1

3
>

A

A

Puc. 1 - O0wmuii Bug 6asku.

3apava 17
Jlns pacuera 3amaHa Oanka puc. 1. Jlimaa mposnera 6 M, HopMa xectkoctu 1/300,

MHTEHCUBHOCTH pacnpeaeneHHoi Harpy3ku 1l = 0,4 Tc/M, 1 BeMYrHa COCPETOTOYCHHOTO Tpy3a

P1 =5 tc. banka Bemonnena u3 cramm 15XCH/I.

P1

|
\ v L !
/N

p2
<

\ 2

A

Puc. 1. OOwmmii BuI OaiKy.

3agaua 18

Pacuetnast cxema Oanku, puc. 1. Jlmuna nposera 30 M, Hopma xectkoctu 1/200

MHTEHCUBHOCTh pacrnpeaeneHHod Harpysku (1l = 6 kH/m, 92 = 10 xH/M, u Benuuuna

cocpenorouenHoro rpy3a P1 =100 xH, P2 = 120 xH. banka Beimonaena u3 crtamm 10I12C.

P2= Pl= 02 =

gl

Y

A
\4

\4

A

Puc. 1. OOuuit Bu Oajku.
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3amaua 19
Pacuernas cxema 6anku, puc. 1. J{nuna nposera 1 m. banka: marepuan amomMunuii AMr-6;
HopMa xectkoctu 1/400. Pasmeps! Ha prCYHKE IPUBEIECHBI B METPAX.
Rb Pl =201¢

P2 =201c
A

|<>
_

I'nm M 4 M

A

A
Y

Puc. 1. OOmmii BuxI OanKu.

3agaua 20
Pacuernas cxema Oanku, puc. 1. Jnuna nposnera 25 M. banka: marepuan Cranps 15XCH/I;

HopMa kectkocTd 1/300. Pazmepsl Ha puCyHKe PUBEACHBI B METpax.

Ra 20°MC g e /m . 05 mc/m

. 25 125

-

25

et -

i

Puc. 1. - OO Bug OajIKH.

TpeGoBanus k opopMiIeHUIO

Otuet no paboram odopmisiercss B cooTBercTBUE ¢ 'OCT Ha TEXHUYECKYIO
nokymeHTaiuio (popmat A4). Pazpemaercss ohopMIIATh Ha KOMITBIOTEPE HIIA PYyU-
KOM.

1. TUTYABHBIN JTUCT.

2. Coneprxanue.

3. McxomHbIe TaHHBIC U COJIEpKaHME 3aJaHUs Ha TIPOSKTUPOBAHHUE:

HasnadeHne KOHCTPYKIIUH, YCIIOBUS SKCIUTyaTallui, MaTepHall KOHCTPYKITUH.

4. PacueTHas 4acTh:

4.1 OnpesenieHre pacueTHON CXEMbl HarpyKEHUSI.

4.2 TlocTpoeHue 3MIOp U3rMOarIMMX MOMEHTOB M IONEPEYHBIX CHJI. Bprumc-
JICHUE MaKCUMAJIbHBIX 3HAYCHHI MOMEHTOB U TIOTICPEYHBIX CHUJI.

4.3 OnpenelieHUe BLICOTHI OaIKH.

4.4 TlpoexTupoBaHHE TMOIMEPEYHOro ceueHus Oanku. [IpoBepka MPUHSATOTO
CCUCHUS

4.5 OueHka o01Ieil yCTONYHMBOCTH OaKu

4.6 OnpeneseHre U 00ecIeYeHue MECTHOM YCTOMYMBOCTH OaIKu
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4.7 PacyeT 1 IpOEKTUPOBAHUE CBAPHBIX COCAUHEHUI
4.8 TlpoekTupoBaHne CTHIKOB OAJIKK

4.9 [IpoekTupoBaHHe U pacyeT OMOPHBIX YaCTel OaNKu
4.10 OnpeneneHue Macchl OAJIKH.

5. BBIBOIBI

6. CIIuCOK MCTOJIb3yEMbIX HCTOUHUKOB JIUTEPATYPhI

7.3. OIIeHO‘lHLIe cpeacrea Jist l'IpOMC)KyTO‘lHOfI arrecranum 1mo uroraMm OCBOCHMUSA

JUCHHUILIHHBI

OTueTsl, 10 MPaKTUYECKUM U JabopaTopHbIM paboraM. K HTOroBoMy TeCTHUpOBaHMIO J0-

IMyCKArTCA CTYACHTEI, CAaBIIXEC OTUCTHI 110 IPAKTUYCCKHUM U J'Ia60paTOpHI>IM pa60TaM.

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 9

Ne Bompocsl Kk 3auery
/1

1 OcobeHHocTH paboThl CBApHBIX Y3JI0B IPU Harpy3kax

2 TpeboBaHus K MPOEKTUPYEMBIM KOHCTPYKIIHSM

3 YacTHble 1 0011135 33ja4u pacyeTa CBapHbIX KOHCTPYKLIUH

4 Bupel pacueToB Ha MPOYHOCTb.

5 [TpuHun pacuera nmo mpeaeabHON Harpys3ke.

6 [IpenenbHbIE COCTOSTHUS KOHCTPYKIIHI.

7 Koaddunnents! ycnoBuit paboTsl

8 PacueTHOe 1 HOpMaTHBHOE CONPOTUBIIEHUS MaTepHaa

9 Pacuetnas popmyna 11t OLIEHKH MPENEIbHOr0 COCTOSTHUS KOHCTPYKIIUU

10 VYcnoBre HaIeKHOCTH KOHCTPYKIUH.

11 OCHOBHBIE THIIBI CBAPHBIX COSIUHEHUMN, X XapaKTEPUCTHKA.

12 BrnusiHre ocTaTOYHBIX CBAPOYHBIX HANPSKEHUH HA MPOYHOCTh U YyCTOWYMBOCTH KOH-
CTPYKLIMII.

13 Bennuuna u xapaktep pacnpesieneHus HalpspDKeHU B COETMHEHUAX HU3KOYTIIEPOIH-
CTBIX M HU3KOJIETUPOBAHHBIX CTaJeH.

14 BenuunHa u xapakrep pacnpe/esieHns HanpsbKeHUH B COSMHEHMSIX JIETUPOBAHHBIX
CTaJICH.

15 Benuunna u xapaktep pacupeeneHns HapsDKeHUH B COETUHEHUSIX aTFOMUHUEBBIX
CILJIaBOB

16 Oco0eHHOCTH SIBJICHUS KOHIIEHTPAIMK HalPsHKEHUH.

17 Bennuuna n Xapaktep pacnpeieneHus HanpspkeHU B COETMHEHNAX TUTAHOBBIX CILTa-
BOB.

18 BnusiHue reomeTpun KOHIIEHTpaTOpa Ha IPOYHOCTh TBEPJOTO TENA.
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19

[IpyurHBI KOHLIEHTPALUK HAIPSDKEHUHN B CBAPHBIX KOHCTPYKIHUSX.

20 Pacnpenenenue HanpspKeHUH B CTBIKOBBIX COSIMHEHHSX.

21 PacnpenencHue HanpsHKeHUH B COCTUHEHUSX C HAKJIAKAMH.

22 OcCHOBHBIE IPUHIIMIIBI pacyeTa MPOYHOCTU CBAPHBIX COCIUHEHHA.

23 XapakTepucTrka 0aTOYHBIX KOHCTPYKIIHH, TPEOOBaHUS K MPOSKTUPOBAHUIO OAJIOK.

24 [Tox6op pa3mMepoB ceueHust OAIIKH.

25 OcobenHocTy paboThl CBApHBIX Y3JI0B IIPU HArpy3kax

26 TpebGoBaHUs K TPOCKTUPYEMBIM KOHCTPYKITHSIM.

27 q .

ACTHBIC W 00IIas 3314y pacyeTa CBapPHBIX KOHCTPYKIIHIA

28 Bunbl pacueTroB Ha IPOYHOCTb.

29 [TpuHIMN pacueTa Mo mpeaesbHON Harpy3Ke.

30 [IpenenpHBIC COCTOSHUS KOHCTPYKITHH.

31 KoadduumenTs! ycnoBuii paboTsl

32 PacueTHoe 1 HOpMaTHBHOE COMPOTUBIICHUS MaTepraa

33 Pacuernast popmyia 1t OLIEHKH MPEIEIbHOTO COCTOSIHUS KOHCTPYKIIUU

34 YcnoBre HaIeKHOCTH KOHCTPYKIIUH.

35 OCHOBHbBIE THITbI CBAPHBIX COCAMHEHUH, UX XapaKTEPUCTHKA.

36 BrnusiHue ocTaTOYHBIX CBAPOYHBIX HAIPSHKEHUN HA MPOYHOCTh U YCTONYUBOCTH KOH-
CTPYKLIMI.

37 Bennuuna u Xapaktep pacnpesieleHus HalpsDKeHU B COETMHEHUAX HU3KOYTIIEPOaH-
CTBIX U HU3KOJIETUPOBAHHBIX CTAJIEH.

38 Benuunna u xapaktep pacnpeseneHus HanpsbkeHUH B COSMHEHMSIX JIETUPOBAHHBIX
CTaJIeH.

39 BenuunHa u xapaktep pacnpe/eneHrs HanpsbKeHUH B COSTMHEHHSIX ATFOMUHUEBBIX
CILJIaBOB

40 OcoOeHHOCTH SIBJIEHUS! KOHLEHTPAIMH HaNpsKEeHUH.

7.3.2. Kputepuu 1 HOPpMbI OLleHKH

dopma nposeje-

HUSA
Cemectp . Kpurepun u HOpMBbI OLIEHKH
NPOMEKYTOYHOM
arrecTalu
TectupoBanue «3auteHo» | CtymeHT HaOpasl OTBETHI Ha 55 0aioB
CryneHt He HaOpas OTBETHI Ha 55 Gail-
«HE 3aUTEHO» | - -
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8. YueOHO-MeTOoqHYeCKOe M MH(POPMALIMOHHOE o0ecIevueHne THCIUIIMHBI (Y4e0HOro Kypca)

8.1. O0s3aTesbHAs JUTEPATYpa

Ne Tun (yueOHUK, yueOHOE I'op u3nanusa | Koamuyecrso B
n/m nocooue, yueoHo- Oudmorexe/
ABTOpBI, COCTABHTEIH 3arsiaBue (3aroJioBoK)
MeToIMYecKoe mocooue, HaumenoBa-
NPAaKTHKYM, Jp.) Hue 3bC
1 | [TaBnos ILA. ConpoTHBIEHUE MAaTEPUATIOB Y4eOHuK 2022 OBC "Jlanp"
2 | 3ybapes IO. M. OCHOBBI HAJIC)KHOCTH MAIMH U CIOKHBIX YuebHuk 2020 OBbC "Jlanp"
CHCTEM
3 | Ky3emun JI. 1O. ConpoTHBJICHHE MAaTEPHUAJIOB Y4ebHoe mocobue 2022 OBC "Jlanp"
4 | Onodpunckas B.II. Jeranu mamnd. OCHOBBI TEOPUH, pacueTa u Y4eOHoe nmocodue 2022 OBC
KOHCTPYUPOBAHUS. "ZNANIUM.
COM"
5 | OBuunnukoB B.B. MexaHu4eCcKHe  WCHBITAaHUSA:  METAJUIBL, YueOHuK 2022 9BC
CBapHBIE COEANHEHMUS], TOKPBITUS "ZNANIUM.
COM
6 | Myapos AT Jleranu MamMH U OCHOBBI KOHCTPYMpPOBa- YuebHoe nocobue 2021 3BC
HUS "ZNANIUM.
COM"
7 | Makapos I'.1. Pacuer u mpoekTupoBaHHE CBapHBIX KOH- YyeOHuk 2021 9bC
CTpYKIIMH HedTEra3oBoro mpouis. "ZNANIUM.

CoM"



http://www.iprbookshop.ru/70279.html

8.2. /lomoyiHUTEJIbHAS JIUTEpaTypa

Ne Tun (yueOHuK, yueOHoe mo- | I'ox m3ganus | KomuuecTBo B
n/m cobue, yaeOHO- oubnmoTeke/
ABTODBI, COCTaBUTENN 3arnaBue (3arojioBOK)
METOAUYECKOE ITocoOue, HaumenoBanue
MIPAKTUKYM, JIP.) ObC
1 | 3opun B.A. HanexxHocTh MEXaHMYECKUX CUCTEM y4eOHUK 2021 9bC
"ZNANIUM.
COM"
2 | Maroxums, I'. B. [IpoyHOCTP ¥ [IONTOBEYHOCTH CBApHBIX Y4eOHoe nmocodue 2021 9BC
KOHCTPYKLUH "ZNANIUM.
COM"
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8.3. Ilepeuyens npogeccnoHaNBbHBIX 023 JAHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX
CUCTEM

e FREEDOM COLLECTION (ITomHOoTeKcTOBasE KOJIJIEKIIHS 3JIEKTPOHHBIX KYPHAJIOB
Elsevier B.V.) - https://www.sciencedirect.com/

e Nano Database - http://nano.nature.com/

e Springer Materials - http://materials.springer.com/

e Springer Nature Protocols and Methods -
https://experiments.springernature.com/sources/springer-protocols

e zbMath - https://zbmath.org/

e Springer Nature (ITomHOTEKCTOBAS KOJUICKITUS JKYpHAJIOB) -
https://www.springernature.com/gp/products

e Springer eBooks (ITosHOTEKCTOBasI KOJUIEKIUS 3JIEKTPOHHBIX KHHUT M3aTEIbCTBA
Springer Nature) - https://link.springer.com/

e ORBIT INTELLIGENCE (Ilatentnas 6a3a kommanmu QUESTEL) -
http://www.orbit.com/

e CSD-ENTERPRISE (basa pmammeix kommanmun CAMBRIDGE CRYST
ALLOGRAPHIC DATA CENTER) - https://www.ccdc.cam.ac.uk/structures/

e ELIBRARY.RU (smextpoHHast OuONMOTEKa HAYYHBIX ITyOJIMKAaIuii) -
http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOIO o0ecneYyeHu st

Ne HaumenoBanmue I1O PexBu3uTHI 10r0BOpa (1aTa, HOMEP,
n/n CPOK el CTBHA)
WinPro 10 RUS Upgrd OLP NL Acdmc | koatpaktr Ne 1653 ot 14.12.2018.,
1 CPOK JIeHCTBHSI — O€CCPOYHO;

norosop Ne 757 ot 04.07.2018, cpok
JeCcTBHS — OECCPOUHO;

Office Standard:
2 | Office Stdandard 2013 Russian OLP NL | kontpakt Ne 690 ot 19.05.2015, cpok
AcademicEdition JCUCTBHS — OECCPOUHO

Office Stdandard 2016 Russian OLP NL | moroBop Ne 757 ot 04.07.2018, cpok
AcademicEdition JICHCTBUST — OECCPOUHO

Office Stdandard 2016 Russian OLP NL | konTpakt Ne 727 ot 20.07.2016, cpok
AcademicEdition JCUCTBHS — OECCPOUHO

8.4. Onucanne MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMON I OCyIeCTBJIe-
HHs 00pa30BaTEJIBHOI0 NPOLECCA MO JUCHHUIINHE

HaumeHoBaHue 000py10BAHHBIX YUEOHBIX Ka0Ou-
Ne | HeTOB, 1a0opaTopuii, MACTEPCKHX U IP. 00bEKTOB
n/m | AJsi NpoBefAeHUs NPAKTHYECKHX U 1a00paTOPHBIX
3aHATHI

IlepeyeHb 0OCHOBHOI0 000PY10BaHUS

JlaGopatopust "IIpoekTrpoBanue W KOHTposb cBap- | Cton yueHwdeckuit - 10 mT., CTya YISeHHIECKUH -
1 HBIX u TIasTHBIX KoHCTpyKmmid". | 20 mmT., TocKa ayauTopHas (MenoBas), Y CcTaHOBKa
VYueOHasi ayAnTOpUsl JJisl TIPOBEACHHs 3aHATHI ce- | JUIsl OpeleJIeHus] MPOYHOCTH CBapHBIX KOHCTPYK-



https://www.sciencedirect.com/
http://nano.nature.com/
http://materials.springer.com/
https://experiments.springernature.com/sources/springer-protocols
https://zbmath.org/
https://www.springernature.com/gp/products
https://link.springer.com/
http://www.orbit.com/
https://www.ccdc.cam.ac.uk/structures/
http://elibrary.ru/

n/n

HaumeHoBaHne 000py10BAHHBIX YU4eOHBIX KA0H-
HETOB, JIA00PaTOPHii, MACTEPCKHUX U JApP. 00bEeKTOB
AJIs IPOBe/IeHUs NMPAKTHYECKUX H JIAa00pPaTOPHBIX

3aHATHH

IlepeyeHb 0CHOBHOIO 000py10BaAHUS

MUHApCKOTO THIIA. VYueOHast ayauTopus JUIs
KypCOBOTO HPOEKTHPOBaHMs (BBIIIOJIHEHUSI KYypCO-
BBIX pabot). YdeOHas ayauTopHs Ui NPOBEACHUS
IPYNIOBBIX M HHAWBUIYaIbHBIX KOHCYJIBTALUH
VYueOHast ayauTOpuUs Ul NIPOBEICHUS 3aHATHH Te-
KyIIET0 KOHTPOJS W MPOMEKYTOYHOW aTTECTAIUH.
(A —402)

nuil, YcTraHoBKa Ul ONpENeNeHUss OCTaTOYHOIrOo
HanpspkeHusi, MydenpHas Ieup 3IeKTpocomnpa-
TUBJICHUS, YCTAHOBKA AJISl ONpPENENEHUs OLEHKU
CBapHOro uiBa, TBepaoMep, YCTaHOBKAa HMCCIENO-
BaHUSI KOPPO3UOHHON CTOMKOCTH B CBAapHBIX KOH-
cTpykuui, VIMI. peHTreHoBCKuM ammapar, Ycra-
HOBKAa PEHTICHOBCKAas, Y CTaHOBKA UCIBITAHHUA Ha
HU3HOC, MakeT cBapHOW KOHCTPYKIMH, Y CTAHOBKA
WCTBITAHUSA HA pacTshHKeHHWe, MarHuTHBINA nedex-
TOCKOM, YJIBTPa3BYKOBOU 1e(hEeKTOCKOII.

[MomemieHne A caMOCTOSTENHHON paboOTH 00yda-
roruxcs (I'-401)

CtomnBl, CTYIIbsI, KOMIBIOTEPHI

IMToMelieHne A CaMOCTOATENLHOW paboTel 00y4a-
tforuxcs (C-508)

Hocka ayautopHas (MenoBas), CTOJNBI YYCHHYeE-
CKHe, CTOJI TPENoJaBaTeNIbCKUM, CTYINbs, CTEH/BI,
mKagbl.
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