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BBenenue

Meramunueckue KOHCTPYKIIMM TPUMEHSIOTCS BO BCEX O0JACTAX CTPOUTENBCTBA IIPH
BO3BEJICHUU 3/IaHUH M COOPYKEHUU Ojaromapss CBOMM YHHBEpPCAJIbHBIM KadyecTBaM —
BBICOKON TTPOYHOCTH (HECYIIEH CIIOCOOHOCTH); HAJICKHOCTH PaOOThI MPU PA3TUYHBIX BHIAX
HAMpsDKEHHOTO  COCTOSIHHSI, B TSDKENBIX W arpeCCHBHBIX YCIOBHSX OKCIUTyaTalluu;
3(PEKTUBHOCTHIO M3TOTOBJICHHS U MOHTa)Ka; OTHOCUTEILHO MaJIblii COOCTBEHHBIM BEC MpPH
BOCIIPUSTHM 3HAYUTEIBHBIX HArpy3ok. Kpome Toro, Meramisl 00JaJal0T BBICOKOM
IJIOTHOCTHIO — HEMPOHUIIAEMOCTBIO JIJIS Ta3a U JKUIKOCTH.

K HemocraTkaM CTalbHBIX KOHCTPYKIIMHA MOXXHO OTHECTH CPaBHHUTEIBHO MAIYIO
OTHECTOHMKOCTh M TOJBEPKCHHOCTh KOPPO3UM OT KOHTaKTa C BJarod, arpecCUBHBIMH
cpenamu. [Ipu BeICOKHX TemmepaTypax (st ctaiu Ooliee 600°C) KOHCTPYKIIUU TEPSIOT CBOIO
HECYIIIYIO CIIOCOOHOCTb.

B 3aBucuMoCTH OT BHMJIa KOHCTPYKIHMHM pPa3iUYyarOT CTEPKHEBHIE U CIUIOIIHBIE CHUCTEMBbI
CTABHBIX KOHCTPYKIHH. CTep)KHEBBIE CHCTEMBI COCTOST M3 OAJIOK, KOJIOHH, epM (KapKachl
3IaHHI; MOCTBI; apKu U depmbl, Kymnoua, croiiku JIDII, MauTel, GamHu, 3cTakaabl, KpaHbl U
ap. KOHCTpyKIMH). CIUIOIIHBIE CHUCTEMBI COCTOST W3 PA3IUYHBIX BHUAOB JIMCTOBBIX
KOHCTPYKIIUN (pe3epByapsl, ra3rojbAephl, TPYOBI, OyHKEpHI, KOHCTPYKIIUU
METAJLTyPrUYeCKUX 3aBOJIOB, HEPTSIHBIX U XUMUYECKUX MPEIIPUITHN U T.I1.).

MarepraaoM s METAUIMYECKUX KOHCTPYKLHUH CIy)KUT, B OCHOBHOM, CTailb. B
3aBUCUMOCTH OT CTEIIEHH OTBETCTBEHHOCTH KOHCTPYKLIMM 3aHUI U COOPYKEHHMI, a TAKXKE OT
YCIOBUH HX 3KCIUTyaTalluy MPUMEHSIOT CTalU Pa3IudHbIX Mapok. IIpu BeIOOpe Mapku cranu
YYUTBIBAKOT KJIMMATHYECKUN PpPAWOH CTPOUTENBCTBA M TIPYINIy KOHCTPYKUMH 30aHUNA U
coopyxenunii mo CHull 11.23-81%*. Tlo cnoco0y n3rotoBieHus cTaib ObIBAET MApPTEHOBCKOMN U
KHCJIOPOJIHO-KOHBEPTOPHOM (MX  M3rOTOBJISAIOT  KHUIISIIUMU, CIOKOWHBIMM U
noJrycnokoiHbeIMU). Kunsimyto crtane cpa3dy pasjdBalOT M3 KOBLIA B M3JIOKHUIBL. OHa
COJIEP’KUT 3HAUUTEIbHOE KOJIMYECTBO PACTBOPEHHBIX I'a30B. CIIOKOMHAsA CTajlb — 3TO CTallb,
BbIJIEp)KaHHAs HEKOTOpOe BpeMs B KOBIIAX BMECT€ C PACKUCIUTENSIMH (KpeMHUH,
QIIOMHUHMI), KOTOpPBIE, COEANHSISICh C PACTBOPEHHBIM KHCIOPOJIOM, YMEHBILIAIOT €T0 BPEIHOE
BIIMSIHME; OHA UMEET JIy4IUi cocTaB U 00Jiee OJHOPOAHYIO CTPYKTYPY, HO I0pOKE KUIISALIEeH
Ha 10...15%. IlonmycmnokoiiHas cTajlb 3aHUMaeT MPOMEKYTOUHOE IOJIOKEHHE MEXAY
CIIOKOMHOM M KUIISIIEH.



INPAKTUYECKOE 3AHSTHE Nel
Temal «Beeoenue 6 memannuueckue KOHCMPYKYUU»

Ilesanb padoThl: BEIpaOOTKA MOHUMAHUSA OCHOB PabOThl CTAU M 3JEMEHTOB METAUIMYECKUX
KOHCTPYKLUHU 31aHUN U COOPYKECHUN

3HaHue: nOHATHE U O0JAaCTh NPUMEHEHMsS METaUNIMYEeCKUX KOHCTPYKUMH U CBapKH.
Baxmwelimme cBoiicTBa METAIUTMYECKUX KOHCTPYKIUNA U TPEOOBAHUS, MPEABSIBISIEMbIE K HAM.
Oco6eHHOCTH IPOEKTUPOBAHUS METAIIIMUECKUX KOHCTPYKLIUH.

YMenmue: pa3padbareiBaTh 00BEMHO-TITIAHUPOBOYHBIE U KOHCTPYKTHBHBIC PEILICHHS 3/1aHUH C
WCIIOJIb30BAHUEM IIPUHLMIINAAIBHBIX KOHCTPYKTHBHBIX CHCTEM; IIPOEKTHPOBATH HECYIUE U
OrpaXkIaIoIINe KOHCTPYKIIMU 3/JaHUI U3 COBPEMEHHBIX 3((EKTUBHBIX MAaTEPUAIIOB;TPAMOTHO
COCTaBHUTb PACUETHYIO CXEMY COOPYXKEHHUs, BBIOpaTh HanOosee pallMOHaIbHbIN

METOJ] pacyeTa Ha HaJEKHOCTh, OOECHEYMB TPU ITOM HEOOXOJUMYIO IPOYHOCTH,
YCTOMYHBOCTh

U KECTKOCTb IJIEMEHTOB C YYETOM pEaJIbHbIX CBOMCTB CTPOMTENBHBIX CTalied; MpaBUIbHO
BbIOMpPAaTh MapKuh CTPOUTENIBHBIX cTalel, obecneduBaronie Tpedyemble IOKazaTesln
HA/IKHOCTH, 0€30MacHOCTH, SKOHOMHUYHOCTH U 3(P(PEKTHBHOCTH COOpPYKEHHI; POBOIUTH
pacueTbl KOHCTPYKLUMH C Y4YETOM COBPEMEHHBIX TpeOOBaHUII M C HCIIOJIb30BAaHHEM
KOMITBIOTEPHBIX BBIYUCIUTENBHBIX KOMILJIEKCOB U IIPOIPAMM.

DopmMupyemMble KOMIICTCHIIUH HJIH UX YACTH

Kon DopmyJIHpPOBKA:

[1K-3

KOHCTPYKUMI 30aHUI U COOPYKEHUHN MTPOMBIIUIEHHOTO U FPAXXJAHCKOTO Ha3HAYCHUS

AKTYaJIbHOCTb TeMbI: AKTyalbHOCTh pPa0OTHI CBsI3aHA C TEM, 4YTO C pa3BUTHEM
METaLTyprHUecKOi MPOMBIIICHHOCTH PAacTeT 00beM M HOMEHKJIATypa METaTHYECKUX
U3JICNIMA B CTPOUTEIIBLCTBE U OCOOCHHO ACCOPTUMEHT M3 allOMHHHUA. M3 cTajgbHOrO mpokara
BO3BOJISAT KapKachl MPOMBIIIUICHHBIX U TPAXKIAHCKHUX 37]aHUH, MOCTBI, U3TOTOBIISIOT apMaTypy
JUI  JKeIe300eToHa, KPOBEJIbHYIO CTajdb, TPYObI, a TaKKe pas3IHYHbIe METAUTHYECKHE
W3JICNUS, 3aKIIETKH, OOJIThI, TBO3/U, IIYPYIbl. Pa3nuuHblii mpoduias alFOMUHUS UCTIOIB3YIOT
JUTSI U3TOTOBJICHUSI HECYIITUX U OTPaKIAIOIMUX KOHCTpyKmi, ¢ [IIupokomy MCHob30BaHUIO
METAJUIOB B CTPOMTEIBCTBE CHOCOOCTBYET Sl UX IEHHBIX TEXHHMYECKHX CBOWCTB: BBICOKAs
HpOLIHOCTB, IIJTaCTUYHOCTB, ITOBBIIICHHASA TeHHOHpOBO}IHOCTL, SHGKTpOHpOBOI[HOCTB nu
CBapUBaeMOCTh. Hapsiiy ¢ 3TUM MeTaulbl, © OCOOCHHO CTajb M YYyryH, NpPU JCHCTBUU
Pa3IMYHBIX Ta30B U BJIArd CUIBHO KOPPOAUPYIOT U TPEOYIOT ClIEUAIbHOMN 3aIUTHI.
Teopernyeckasi yacTh: Bompockl 3KOHOMHUM METallla B OTPAciu cCOOPHOTO *kKele300eToHa
Hapsily ¢ mpoOJIeMOM CHIDKEHHS! TPYIOEMKOCTH M3TOTOBJICHUS W3JIEIUN apMaTypbl UMEIOT
00JIBIIIOE 3HAYECHHE.

K mepepacxoay MeTamia B CTPOUTEIBCTBE BEAYT CIACAYIONIME MPUYMHBI: 3aMEHA apMaTypbl
MPOEKTHBIX TUAMETPOB W KJIACCOB, a TakXke Mpoduiel mpokara, UMEIONIMMHUCS B HAJIUYHU;
TEXHOJIOTHYECKHE MTOTEPH, 00YCIOBICHHBIE 0COOEHHOCTAMH MTPOU3BOICTBA (OTXOBI KOHI[OB
HaTpATaeMbIX CTCPKHEH, UCIOJIb3YEMbIX JIJIsi YCTAaHOBKHM 3aXBaTOB, OTXOJOB Tps/ci Ha
JUIMHHOM CTEH/IE, Ha y4acTKax MEeX]y (popmMamu U T. 1.); OTXO/bI IPU 3arOTOBKE apMaTyphl U
U3JICNIMN M3 HEe W PACKpoe MpoKaTa; MPOKAT apMaTypbl C TMOJOXHUTEIbHBIMH JIOYCKAMHM:
Opak; pa3pyluieHre KOHCTPYKIMH TPH KOHTPOJIBHBIX HUCTIBITAHUSIX.

[TpuurHaMu mepepacxojia CTalu SIBISIOTCS HEPAIMOHAIBHBIM PACKpOH METaJIONpOKaTa o
qepTe>KaM, 3aMCHa HpOGKTHBIX HpO(bI/IJ'IeI\/'I 1 JIMCTOB HA MMCHOIIIHUECA B HAJINYNU 6OJ'H)H_H/IX
CCUCHHMI W TOJIIIMH, NPUMECHEHUE CTalld TOBBIIICHHON W BBICOKOW MPOYHOCTH O3
COOTBETCTBYIOIIETO IepepacyeTa KOHCTPYKIHMH, HEIOCTATKH B OPraHM3aldd IOCTaBKH
METaJUIONPOKATa METAJUTYPTHYSCKUMH 3aBOaMHU.

CriocobeH IMPOBOAHUTL PACUCTHOC 000CHOBaHHE H KOHCTPYUPOBAHUEC CTPOUTCIIbHBIX




Cno>XMBIIUICS yIETBHBIN BEC B CTPOUTEIHHON WHAYCTPUH TIPH MPOU3BOJICTBE JKee300eToHa
U CTPOUTENBHBIX KOHCTPYKIMM cocTaBiseT (%): 3aBbIIIEHUE HOMHHAIBHOIO AMAMETpa
apMatypHoil cranu— 62,4; IIIOCOBble AOMYyCKH Tmpokara— 12,0; HeMepHbIe JIUHBI
CBapMBaEMbIX MapoK cTamu — 25,06.

3HauuTeNbHAS 1011 METANIMYECKUX U3/EeNU, UCIIONb3yEeMbIX B CTPOUTEIBCTBE, TIPUXOAUTCS
Ha CTAJIbHYIO apMaTypy.

[loTepu Mertamna mpu HPOU3BOJACTBE apMAaTypHBIX pabOT OOYCIOBIEHBI MPEXKIE BCEro
YPOBHEM TEXHOJIOTHYECKOTO 000PYIOBAHUS M OCHACTKU, OCOOCHHOCTSIMU TEXHOJIOTHH.
OCHOBHBIC MPHYMHBI TIOTEPh apMAaTypHOH cTaiau (yIeNlbHBIA Bec B oOiieM pacxoze, %):
OTXOJIbl HANpSATaeMoOW apMaTypsl — 7,5; OTXOIBI IPU P.aCKPOE CTEpKHEU B pe3ke OyXT —
2,6; oTcTymieHus ot npoekta— 1,0; BBITyCK OpakoBaHHOHM npoaykiuu — 0,5.

Pazpabotka u BHeApeHHE JUHUI 1T O€30TXOJHON CBApKU M PE3KHU apMaTyPHBIX CTepKHEH
BCEX KJIACCOB,

JUig IpeloTBpalleHUs] OT KOPPO3UH 10 IPUMEHEHMS apMaTypa JoJKHA ObITh 3alllMIIeHa OT
aTMOoc(epHBIX OCAIKOB M JPYIMX HCTOYHUKOB YBIAXXHEHUS. BBICOKONPOUYHYIO apMmaTypy
ClleqyeT XpaHUTb B CYXUX 3aKpBITBIX CKJIAJCKUX IIOMELIEHUSAX C OTHOCUTEIbHOU
BJIAXKHOCTBIO BO31yxa He Beilie 60%. He pomyckaercs XpaHeHue Takod apMarypbl Ha
3eMJITHOM II0Jy, arpeCCUBHBIX WJIM 3arps3HEHHBIX arpeCCUBHBIMU BEILIECTBAMU MOAKIAIKAX,
a Takke BOJM3M MECTOHAXOXKJIEHUS WM BBIICTICHUS arpeCcCUBHBIX BEIECTB (COJU, rasbl,
a’po3oiin). [lomyckaercss xpaHeHue 0€3 OrpaHUYEHMs] OTHOCUTEIIBHON BIIAKHOCTH BO31yXa
BBICOKOIIPOYHOM apMaTypsl B aTMocdepe, HACBHIIIEHHOW MapamMH JETy4uX WHTHOUTOPOB,
KOTOpasi MOKET OBITh CO3/aHa I0J TePMETU3UPOBAHHBIMU KOJIAKAMH, BO BPEMEHHBIX
XpaHWIHILAX, 3AIUIIEHHBIX OT aTMOC(EPHBIX OCATKOB.

JlonycTUMBIM KOPPO3UOHHBIM OPAXKEHUEM apMaTypbl CUUTAETCS TaKOe, IIPU KOTOPOM HaJleT
pKaBUMHBI MOXET OBITh yHalleH NPOTHUPKOH .CyXoil Berombio. [Ipu HEBBITOIHEHUU
YKa3aHHOT'O YCJIOBUSI BBICOKOIIPOUHYIO apMarypy IOJABEpPraioT CHEIHabHOM IPOBEpPKE Ha
CKJIOHHOCTbH K XPYIIKOMY KOPPO3HOHHOMY Pa3pyIICHHUIO.

[Ipu ucnonab30BaHUM apMaTypbl C IUHKOBBIM aJIFOMUHHEBBIM ITOKPBITUEM HE JOIYCKAETCs €€
IIpaBKa C MOMOILBIO CTAHKOB, BBI3BIBAIOLIMX MEXAHUYECKOE pa3pyLIEHUE MOKPBITUSA, a NPU
KOHTaKTHOM CBapke pEXUM JODKEH ObITh 10J00paH M3 YCJIOBHS HAaWMEHBLIETO
MIOBPEXKICHMSI TOKPBITHS. J[yroBas cBapKa yKa3aHHOM apMaTypbl HE IOIIyCKaeTCs.

Jlyig 3a1uThl apMaTyphbl, UCIOJIB3YEMON B SIUEUCTBHIX M CHJIMKATHBIX OETOHAX aBTOKJIABHOTO
TBEPJICHUsI, MCIIOJb3YIOT 3aIUTHBIE MOKPHITUS (0OMa3Ku) B BUIE XOJOJHOW LEMEHTHO-
OUTYMHOW MACTUKH, Tropsyeil WHIHMOMPOBAHHOM OWUTYMHO-LIEMEHTHOW WM JaTEKCHO-
MUHEpAJIbHOM U IPYTUX BUIOB 0OMa30K.

TonmuHa BRICYIIEHHOTO 3allIMTHOTO TOKPBITHS HA apMmarype AokHa ObITh 0,3...0,4 MM mipu
UCIOJb30BAHUU XOJOJAHOM IE€MEHTHO-OMTYMHON MacTuku M He MeHee 0,5 MM npu
WCIOJIb30BAaHNUU 1IEMEHTHO-TIONUCTUPOIbHON. [Ipy HaHECEeHUH MOKPBITHHA B 3IEKTPUYECKOM
ToJIe TOJIIMHA UX MOXET OBITh yMEHbIIIeHa co0TBeTCTBEHHO /10 0,2...0,3 MM u 0,4 mm.
3amuTa apmaTtypsl OT KOpPpO3MM, T. €. €€ JUINTeNbHas COXPaHHOCTb B IIpOILEcCe
9KCIUTyaTallMM KeJIe300€TOHHOM KOHCTPYKLMH, B 3HAYMTENbHOM Mepe 3aBUCUT OT
TEXHOJIOTUM €€ W3TOTOBJEHMS, 3a HCKIIOUYEHHEM TeX CIIy4aeB, KOrja HCIOJIb3YIOTCS
CIEIIMAJIbHBIE 3allUTHBIE TOKPBITUS, HAHOCUMBIE Ha IIOBEPXHOCTh ApMaTyphl

" Bonpochl 1 3a1aHUSs

Bonpocul ona camokonmpons

1. ITepepacxon metasia.

2. ApmatypHbIe pabOTEHI.

3. Koppo3susi.

3aoanus (0oxnao)

1. HomenkiiaTypa u 06J1acTh IPUMEHEHHS METATMYECKUX KOHCTPYKLIUH.

2. CBOIiCTBa CTPOUTENBHBIX CTACH U aTFOMUHHUEBBIX CILIABOB.



3. Kimaccudukanms cranei.

4. BeiOop crazeii 1Jis1 CTPOUTENIBbHBIX KOHCTPYKIIHMA.

5. BnusHue paznuuHbIX (pakTOpoB Ha CBOWCTBA CTAJIH.
6. OCHOBBI pacyeTa METANTNIECKUX KOHCTPYKIIHHA.

Cnucok JIUTEPaTyphbl.
1. OcHoBHas1 IUTEpaTypa:
1.Mapytsan, A. C. (MucTuTyT cepBuca, TypusMa u qu3aitHa (¢pmiman) CKOY B .
[Taturopcke). Pacuer u skcriepuMeHTaIbHOE MPOSKTUPOBAHKE CTANIBHBIX PEIIeTYaThIX
IIPOTOHOB U3 THYTOCBApHBIX npoduieii : yued. mocodbue / A.C. Mapytsin ; CKOVY, ¢un. B T.
[Taruropcke, Umxenep. dak-t, Kad. cr-Ba. - [Iaruropck : [1d CKDY, 2014. - 116 ¢. -
[pwn.: c. 75-113. - bubmumorp.: c. 72-74. - ISBN 978-5-905989-45-2
2.ITapnamkeBuy B.C. Mertannuyeckue KOHCTPYKIIUMH, BKJItO4Yas cBapky. Yacts 1.
[TpousBoICTBO, CBOMCTBA M pabOTa CTPOUTEIBHBIX CTAJCH [ DIIeKTPOHHEIN pecypc]: yueOHoe
nocobue/ [TapnamkeBuu B.C.— DnekTpoH. TeKCTOBBIC NaHHbIe.— M.: MOCKOBCKHi
rOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcHUTET, All [T Dp Menuna, O6C ACB, 2014.— 161
c.— Pexxum gocrymna: http://www.iprbookshop.ru/27040.— 3BC «IPRbooksy, no mapoito
3.[MapnamkeBuy B.C. IIpoexkTupoBanue u pacyeT METAIINYECKUX KOHCTPYKIUN

pabounx Iomanok [ANeKTpoHHbIN pecypc]: yueOnoe nocobue/ [Napnamxkesuu B.C.,
Bacwibkun A.A., bynaroB O.E.— DnekTpoH. TekcToBble 1anHble.— M.: MOCKOBCKUH
roCy/1apCTBEHHBIN CTPOUTENbHBIN yHUBEpcUuTeT, Al [Tu Op Menua, ObC ACB, 2016.— 239
c.— Pexxum pocryma: http://www.iprbookshop.ru/42909.— 3BC «IPRbooksy, o mapoito?2.
JonoiHUTe/ILHAS JIUTEpaTypa:
1.MapytsH, A. C. [IpoekTrpoBaHue cTadbHbIX (EpM NOKPHITHH U3 MPSAMOYTOJIbHBIX,
POMOMYECKUX U MSATHYTOJbHBIX THYTOCBAPHBIX Mpoduiel : yueb.-crpas. nmocodue / A.C.
Mapytsn, C.H. Okba ; CKDYVY. - [Isturopck : CKOVY, 2012. - 156 c. : un. - [Ipun.: c. 114-
154. - bubauorp.: c¢. 113-113. - ISBN 978-5-905989-08-7

2.BacuibeBa, T. B. MetaimokoncTpyknuu : [y4ue6. mocobue] / T.B. Bacuibesa. - M. :

NHOPA-M, 2011. - 336 c. : un. - ISBN 978-5-98281-226-1

INPAKTHYECKOE 3AHATHE Ne2
Tema 2 «Ceoiicmea u paboma cmpoumenbHbiX cmaJieil U ail0MUHUEEHIX CRIIAE0E6.)

Leap paGoThbl: M3y4UTh CBOMCTBA U PA0OTY CTPOUTENHHBIX CTalledl U ATFOMHUHHEBBIX
CIUIaBOB.

3HaHue: CTPYKTYpYy MalOyTJIepOJUCTON CTalnu, CTPYKTYpPY HU3KOJETMPOBAHHBIX CTalei,
KHUIISIIIAE, TIONYCIIOKOWHBIC, CIIOKOWHBIE CTaJld, MAaJOYIJIEPOAUCTBIC CTald OOBIYHOM
MPOYHOCTH,  CTAJIM  I[OBBIIIEHHOW  IPOYHOCTH,  CTAJIb  BBICOKOW  IPOYHOCTH,
aTMOC(EpPOCTONKHE CTaIK, BEIOOP MapOK CcTajiei JJIsi CTPOUTENIBHBIX METAITIOKOHCTPYKITHH.
Ymenue: pazpabaTeiBaTh 00bEMHO-TNIAHUPOBOYHBIE U KOHCTPYKTUBHBIC PEIICHUs 3/IaHUH C
HCMOJIb30BAHUEM MTPUHIMIUATIBHBIX KOHCTPYKTHUBHBIX CUCTEM; TPOCKTUPOBATH HECYIIINE U
OTpaKJAroIIFe KOHCTPYKIIMU 3/IaHUH U3 COBPEMEHHBIX dP(PEKTUBHBIX MaTepUaIOB;IPAMOTHO
COCTaBUTh PACUETHYIO CXEMY COOPYKEHHS, BBIOpaTh Hanboiee parroHaIbHbII

METO] pacyeTa Ha Ha/Ie)KHOCTh, 00€CIIeUrB MPU ATOM HEOOXOTUMYIO TTPOYHOCTD,
YCTOMYUBOCTD

U )KECTKOCTB 3JIEMEHTOB C YYETOM PEATIbHBIX CBOMCTB CTPOUTEIBHBIX CTAJIEH; MPABUIBHO
BBIOMpATh MapKH CTPOUTENBHBIX CTanel, oOecrneunBaronue Tpedyemble moKa3aTelu
HaJIeKHOCTH, 0€30MMaCHOCTH, SdKOHOMHUYHOCTH U 3(P(HEKTUBHOCTH COOPYKEHUI; MPOBOINUTH
pacydeThl KOHCTPYKIIHUMA C Y4ETOM COBPEMEHHBIX TPeOOBAHMI U C UCTIOIH30BAHHEM
KOMIIBIOTEPHBIX BBIYUCIUTENBHBIX KOMIIJIEKCOB U TPOTPAMM.



dopMupyemMble KOMIETEHIIUH UJIH UX YACTH

Kon DopMyIMpOBKa:
K-3 Crioco0eH NpOBOAUTH pacyeTHOE OOOCHOBAaHWE M KOHCTPYHPOBAHHME CTPOUTENBHBIX
KOHCTPYKUMI 30aHUI U COOPYKEHUM ITPOMBIIUIEHHOTO U FPaXXIaHCKOTO Ha3HAYCHUS

AKTYaJlbHOCTh TeMbl: AKTyalbHOCTb pa0OThl CBsi3aHA C TEM, YTO C pPa3BUTHEM
METAJUTYPIrHUECKOW TMPOMBIIUIEHHOCTH pacTeT 00beM M HOMEHKJIATypa MeTaJUIMYeCKHX
U3JeNIUI B CTPOUTENBCTBE U OCOOEHHO aCCOPTUMEHT U3 aloMHUHUSA. M3 cranbHOro mnpokara
BO3BOJIAT KapKachl IPOMBIIIJIEHHBIX U IPAKAAHCKUX 3/1aHUN, MOCTBI, U3TOTOBJISIOT apMaTypy
IUISL KEeNe300€TOHA, KPOBENBHYKO CTalb, TPYObl, a TaKKe pa3IU4Hble METAUINYECKHE
U3JIeNUs, 3aKIIeNKHU, O0JIThI, TBO3/M, IIypynbl. Paznuunelii npoduib altOMUHUS UCTIONB3YIOT
JUIS. U3TOTOBJICHUS! HECYIIMX U OTPKIAIOMIUX KOHCTPYKIHHA, ¢ [IupoxomMy HCHOIB30BaHUIO
METAJUIOB B CTPOMUTENBCTBE CIOCOOCTBYET PAJ X LIEHHBIX TEXHMYECKHX CBOWMCTB: BBICOKAs
IIPOYHOCTh, IJIACTUYHOCTb, IIOBBIIIEHHAs TEIUIONPOBOAHOCTb, 3JIEKTPOIPOBOJHOCTh U
cBapuBaeMocTb. Hapsiny ¢ 3TUM MeTamibl, ¥ OCOOCHHO CTalb M YYyryH, IpU JeHcTBUU
Pa3IMYHbIX Ia30B U BJIArd CUIBHO KOPPOAUPYIOT U TPEOYIOT ClIEUAIbHON 3aIUTHI.
Teopernueckast yacTb: /{11 CTPOUTEIBHBIX METAUINYECKUX KOHCTPYKLUI HCIIOIB3YIOTCSA, B
OCHOBHOM, CTaJIU U QJIFOMUHHEBBIE CILJIABbI.

HauOonee BaxxHbIMH i1 PaOOTHl SBISAIOTCS MEXaHMYECKHE CBOMCTBA: IPOYHOCTb,
YIPYTOCTh, INIACTUYHOCTD, CKIIOHHOCTb K YIPYTOMY pa3pyllEHHUI0, [10JI3y4eCTh, TBEPAOCTD, a
TAaKK€ CBApHBAEMOCTb, KOPPO3MOHHAs CTOMKOCTb, CKJIOHHOCTb K CTapeHHUI0 U
TEXHOJIOTUYHOCTD.

IIpounocts - XapakTepu3yeT CONpPOTHBIIAEMOCTh MaTepuala BHELIHUM CHIJIOBBIM
BO3JICHCTBUSAM 0€3 pa3pylLeHusl.

Yupyrocts — CBOWCTBO MaTepuajia BOCCTaHABIMBATh CBOIO IEPBOHAYAIbHYIO (GOpMY MOCie
CHSITHS BHEIIHUX Harpy3oK.

[TmacTHYHOCTH — CBOMCTBO MaTepHalia COXPaHATh Je(POPMATUBHOE COCTOSHUE TIOCIIE CHATHUS
Harpys3KkH, T.€. OJIy4aTh OCTaTO4HbIe Aedopmariuu 0e3 pa3pyuieHus.

XPYIKOCTh — CKJIIOHHOCTh pa3pylIaThCs MPU MaNbIX JehopMaIusx.

[Ton3yuecTb — CBOWCTBO MaTepuajia HENpPEpbIBHO Ae(opMUpOBaThCS BO BpeMeHH 0e3
YBEJIMUYEHUS Harpy3KHU.
TBepIocTh — CBOMCTBO IOBEPXHOCTHOIO CJIOS METAUIa CONPOTHUBIATHCA YHOPYrod U

MJIACTUYECKOM JedopMaIisiM WM pa3pylICHUIO PU BHEAPEHUU B HETO MHJICHTOpA U3 Oojee
TBEPJOT0 MaTepHaa.

[IpouHoCTh MeTaIa MPU CTATHYECKOM HATrPY>KEHHH, a TAK)KE €ro YIpyrue M ImiacTUuecKue
CBOMCTBA OMPEIENAIOTCS MCIBITAHUEM CTaHAAPTHBIX OOPA3IOB Ha PACTSIKEHHE C 3aMUCHIO
JMarpaMMBbl 3aBUCHMOCTH MKy HanpspkeHneM O ¥ OTHOCHTEBHBIM YIJTHHEHHEM €.
Bonpocsl u 3axanus

Bonpocul ona camoxonmpons

1. IlonsTHE yNIpyrocTh.

2. [ToHsITHE TIIIACTHYHOCTb.

3. [loHsiTHE XPYIKOCTD.

4. TloHsATHE TON3YYECTh.

5. IloHsATHE TBEPAOCTD.

3aoanus (0oxnao)

1. TpeGoBanus, mpeabsIBIsIEMbIe K METANTHIECKUM KOHCTPYKITHSIM.

2. [Ipenmy1iecTBa M HEJOCTATKH METAJUTHUSCKAX KOHCTPYKITHH.

3. Knnaccudukanus u MapKupoBKa CTaJICH.

4. MexaHn4eCcKHe CBOMCTBA METAJLIOB.

5. CopTraMeHT MeTasia.




Cnucok Jureparypsbl.
1. OcHoBHas TUTEpaTypa:
1.MapytsH, A. C. (MaCTHTYT cepBuca, Typu3Ma u au3aiiHa (pumuan) CKOVY B .
[TsaTuropcke). PacueT u sxcniepuMeHTaNbHOE MPOSKTUPOBAHHUE CTATIBHBIX PELIETYAThIX
MIPOTOHOB M3 THYTOCBAPHBIX Mpoduiei : yued. mocodue / A.C. Mapytsn ; CKOVY, ¢un. BT.
[Tsaturopcke, Muxenep. dak-t, Kad. cr-Ba. - [laturopck : [1® CKDVY, 2014. - 116 c. -
[Ipun.: c. 75-113. - bubmmorp.: ¢. 72-74. - ISBN 978-5-905989-45-2
2.ITapnamkesuu B.C. MeTtaunueckue KOHCTPYKLNH, BKIIto4as cBapky. Hacts 1.
[Tpon3BoaCTBO, CBOMCTBA M pabOTa CTPOUTENBHBIX CTAJICH [ DIIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ [TapnamkeBnu B.C.— DnekTpoH. TEKCTOBBIE TaHHbIe.— M.: MOCKOBCKHIA
rOCyJIapCTBEHHBIN CTPOUTENbHBIN YHUBEpCUTET, Al [Tu Op Meauna, ObC ACB, 2014.— 161
c.— Pesxxum noctyna: http://www.iprbookshop.ru/27040.— SBC «IPRbooksy, o mapoito
3.I1apnamkeud B.C. [IpoekTupoBaHue U pacyeT METATUTMYECKUX KOHCTPYKIIHI

pabourx TIoMAI0K [ DNEeKTPOHHBIN pecypc]: yaeObnoe mocobue/ [Mapnamkesuu B.C.,
Bacunpkun A.A., bynaroB O.E.— DnekTpoH. TeKkcToBbIe faHHbIE.— M.: MOCKOBCKHi1
rOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcHUTET, All [T Dp Menuna, O6C ACB, 2016.— 239
c.— Pexxum goctyna: http://www.iprbookshop.ru/42909.— 3BC «IPRbooksy, o mapomto?2.
JlonosiHUTEILHAS JIUTEpaTypa:
1.Mapytsn, A. C. [IpoektupoBaHue CTaIbHBIX (PepM MOKPBITHIA U3 MPSIMOYTOIbHBIX,
POMOHMYECKUX U MATHYTOJIBHBIX THYTOCBapHBIX Mpoduiei : yued.-cripas. mocodue / A.C.
Mapytsn, C.1. Dx6a ; CKOY. - [Iaturopck : CKOVY, 2012. - 156 c. : un. - [Ipun.: c. 114-
154. - bubmuorp.: c. 113-113. - ISBN 978-5-905989-08-7

2.Bacunbesa, T. B. Metannokonctpykuuu : [yue6. mocobue] / T.B. Bacunbsesa. - M. :

NH®PA-M, 2011. - 336 c. : ui. - ISBN 978-5-98281-226-1

INPAKTUYECKOE 3AHATHUE Ne3
Tema 3 «Ceoiicmea u paboma cmpoumenbHbviX cmasiei U aIIOMUHUEEHIX CRIAE06Y

Heas padorbi: M3yunTh cBOWCTBA M pabOTy CTPOUTENBHBIX CTAJIEH W aTIOMHUHHUEBBIX
CIulaBoB 3HaHMe: paboTa CTanu TMOJ CTaTHYECKONW Harpy3Koill TpH KOHIEHTpPAlUU
HalpsDKEHWH, TIPU TOBTOPHBIX HArpy3kax, COPTaMEHT CTAJbHOTO TMpOKaTa, OOIIyIo
XapaKTepUCTUKY aFOMUHHUEBBIX CIIaBOB, MPECCOBAHHBIC MPOQIIN OOIIEro Ha3HAUYCHUS W3
QITIOMHUHUEBBIX CIUIABOB

Ymenue: pazpadaTbiBaTh 00bEMHO-TNITAHUPOBOYHBIE U KOHCTPYKTUBHBIE PEIICHUS 31aHUIN C
WCIIOJI30BAaHUEM MPUHIUITHAIBHBIX KOHCTPYKTUBHBIX CUCTEM; TPOCKTUPOBATH HECYIITUE U
OTpaKIAIOIINe KOHCTPYKIIUU 3/ITaHUH U3 COBPEMEHHBIX 3(PPEKTUBHBIX MAaTEPUATIOB;IPAMOTHO
COCTAaBUTH PACUETHYIO CXEMY COOPYXKEHHs, BRIOpATh Hanboiee parioHaIbHBIN

METO/]I pacyeTa Ha HaJIe)KHOCTh, 00ECIIEYHB MPU ITOM HEOOXOJUMYIO TPOYHOCTb,
YCTOMYHBOCTh

U KECTKOCTh AJIEMEHTOB C YYETOM PEaIbHBIX CBOMCTB CTPOUTENIbHBIX CTAJIEH; IPABUILHO
BBIOMPATh MapKU CTPOUTEIBHBIX CTajel, o0ecnednBaromue TpedyeMpie ToKa3aTeln
HAJEKHOCTH, 0€30MaCHOCTH, SKOHOMUYHOCTU U YPPEKTUBHOCTH COOPYKEHUI; MPOBOIUTH
pacydeThl KOHCTPYKIIHUMA C Y4ETOM COBPEMEHHBIX TPeOOBAHMI U C UCTIOIH30BAHHEM
KOMITHIOTEPHBIX BBIYMCIUTEILHBIX KOMIUIEKCOB M IIPOTPAMM.

dopmMupyeMble KOMIIETEHIMH UJIH UX YACTH

Kon DOopMyIIHPOBKA:
K-3 Crioco0eH NpOBOAUTH pacyeTHOE OOOCHOBAHHME W KOHCTPYMPOBAHHE CTPOUTEIbHBIX|
KOHCTPYKIMH 3JaHUN M COOPY>KEHUH MPOMBIIUIEHHOTO U IPayKAaHCKOT0 Ha3HAYECHUS

AKTyaJIbHOCTb TEMBbI: AKTyaJ'IBHOCTB pa6OTBI CBjA3aHa C TEM, 4YTO C PA3BUTUCM




METAJUTYPIrUUeCKOW TMPOMBIIUIEHHOCTH pacTeT 00BbEM M HOMEHKJIATypa MeTaJUIMYECKHX
U3JIENIUN B CTPOUTENBCTBE U 0OCOOEHHO aCCOPTUMEHT M3 alOMHUHUS. M3 cTanbHOro mpokara
BO3BOJAT KapKachl IPOMBIIIUIEHHBIX U IPAXXJAaHCKUX 3[JaHUH, MOCTBI, U3TOTOBIIAIOT apMaTypy
IUIL )KeJe300€ToHa, KPOBEJBbHYIO CTajb, TPYObI, a TaKKe paszIUYHble METAUTNYEeCKHUE
U3JeNUs, 3aKJIeNKH, OONIThI, TBO3AM, IIypyNbl. Pa3nuuHblii npoduis altOMUHUS UCIOIb3YIOT
JUIS. U3TOTOBJICHUS! HECYIIMX U OTPaKIAIOIIUX KOHCTPYKIMi, ¢ LLlupokomMy MCIOIB30BAHUIO
METAJUIOB B CTPOMTENBCTBE CIOCOOCTBYET PAJ MX LIEHHBIX TEXHMYECKHX CBOWCTB: BBICOKAs
IIPOYHOCTh, IJJACTUYHOCTb, IIOBBIIIEHHAs TEIIONPOBOAHOCTb, 3JIEKTPOIPOBOJHOCTh U
cBapuBaeMocTb. Hapsiny ¢ 3TUM MeTamibl, U OCOOCHHO CTalb M YYyryH, IpU JeHcTBUU
Pa3IMYHBIX T'a30B U BJIATH CHIIBHO KOPPOJIUPYIOT U TPEOYIOT ClICIIMaTbHON 3aIIUTHI.
Teopernueckasi yactb: /i1 CTPOUTENbHBIX KOHCTPYKLUUH NPUMEHSIOTCS allOMUHHUEBBIE
CIUIaBbl C COJIEpKAHUEM JIETHMPYIOLIMX KOMIIOHEHTOB U mpumecei 5-7 % (TeXHHUECKHil
alOMUHUM ¢ npumecsiMu 10 1 % BBUAY Majol IMPOYHOCTU NPUMEHSETCS] OYEHb PEAKO U
TOJIBKO JUIsl JIEKOPaTHBHBIX M OrPAXAAIOIIMX 3JIEMEHTOB). AJIIOMUHUEBBIE CILIABbI
pasgensitorcss  Ha  aedopmupyemble  (oOpabaThiBaeMble  JaBJICHHEM: IIPECCOBAHUEM,
BBITSDKKOM, TPOKATKOM, IITAMIIOBKOM U T.JI.), IPUMEHSIEMbIE B CTPOUTEIIbHBIX KOHCTPYKLIUSAX,
U Ha JIUTEHHbIE, IPUMEHAEMbIE B OCHOBHOM B MAallIUHOCTPOCHUHU.

AJNIOMUHUEBBIE CIUIAaBbl JIETUPYIOT MapraHieM, MarHueM, KpEeMHHEM, LUHKOM, MEblo,
XPOMOM, TUTAHOM WJIM OJJTHOBPEMEHHO HECKOJIBKUMH 3THUMHU KOMIIOHEHTaMH, B 3aBUCUMOCTH
OT Yero CHCTeMa CIUIaBa MOJy4YaeT HAMMEHOBAHNE M MApKY C YCIIOBHBIM 0003HAYEHUEM.
ANIOMHMHUEBBIE CIUIaBbI MOCTABISAIOT B Pa3IMYHBIX COCTOSIHUAX TEPMHUECKOHOOpaOOTKH U
HarapTOBKU (HAKJIETI, BBITSKKA).

TexHuueckuil amoMUHUH 00J1aa€T O4YEHb BBICOKOH KOPPO3MOHHOM CTOHMKOCTBIO, HO
MaJIONPOYEH U MJIACTHYEH.

ANIOMMHHEBO-MapraHlieBble W  aJIOMUHHEBO-MAarHHEBbIE CIUIaBbl  00J1a/1al0T  BBICOKOU
KOPPO3UOHHON CTOMKOCTBIO, CPABHUTEIBHO BBICOKOW IIPOYHOCTHIO M XOPOLIO CBAPUBAKOTCSI.
MHOIOKOMIIOHEHTHBIE CILIaBbl 00JIaAAI0T CpelHEHl U BBICOKOW KOPPO3MOHHOW CTOMKOCTBIO,
CPEIHUMH M BBICOKMMHU IIOKAa3aTEJISIMM IMPOYHOCTH M MOTYT MPUMEHSTHCS B CBapHbIX U
KJIETIaHBIX HECYIIUX U OIPa)IA0INX KOHCTPYKIMSIX.

UTtoObl  NOBBICUTH  KOPPO3HMOHHYIO  CTOMKOCTb,  QIOMHUHHEBbIE  CIJIaBbl ~ MOTYT
OBITHINIAKUPOBAaHHBIMM (IIOKPBITBIMA ~ TOHKOM ~ NJIEHKOW  YMCTOrO  alIOMHUHUS — TIpU
M3TOTOBJICHUH MoNypadbpukara).

CTpyKTypa aJlOMHHHEBBIX CIUIABOB COCTOMT M3 KPHUCTAJUIOB ATIOMUHUS, YIPOYHEHHBIX
JETUPYIOIMMHU 3JEMEHTaMU (JIETUPYIOIIME 3JEMEHTHl BXOAAT B TBEPAbI pacTBOp C
AIFOMUHHUEM U YIPOUHSIOT €T0).

MexaHuuyeckrue CBOMCTBA aJIFOMMHHMEBBIX CIUIABOB 3aBUCSAT HE TOJIBKO OT XMMHUYECKOIO
COCTaBa, HO M OT YCJIOBUH MX 00pabOTKH. Y aJIOMUHHUEBBIX CIIJIABOB MOJYJIb YIIPYTOCTH MPH
pacTsHKEeHUN E=0,7-10" kH/cM?, a MOAYJb YIPYTOCTH NPHU CABUTE G=0,27-10* kH/cm? uto
MOYTH B 3 pa3a MEHbIIE, YeM Yy CTaJld; MO3TOMY INPH PAaBHBIX HANpPSDKEHUSX MPOrHOBI
QTIOMUHHUEBBIX KOHCTPYKIMH B 3 paza Oombiie. Koadpdunuent Ilyaccoma p=0,3. Ha
IuarpaMMe pacTsKEHHUs alllOMUHMEBBIX CIUIABOB HET IUIOMIAJKM TEKy4ecTH. 3a Mpenaes
TEKY4ECTH YCIOBHO MPUHUMAETCS HAINIPSHKEHUE G IPU KOTOPOM OTHOCHUTEBHAS OCTAaTOYHAs
nepopmarust  jmocturaetr €=0,2 %. Ilpum Ttemmeparypax cBeimmie 100 °C  HaOmromaercs
HEKOTOPOE CHMI)KEHHE IIPOYHOCTHBIX XapaKTepUCTUK, a HauumHasg mnpumepHo ¢ 200 °C
nosiBisieTcss  moi3ydyectb. KoadduimeHnt TemmepaTypHOro pacilIdpeHus aatOMHUHHSA 2
=0.000023, uro B 2 pa3a Oonbine yeMm y craid. [Ipu MOHMKEHHBIX TeMmIepaTypax Bce
MEXaHMUYECKHUE II0KA3aTeId AJIIOMUHHUEBBIX CIUIABOB YJIy4YlIalOTCS. YJapHas BSI3KOCTh
CIUTAaBOB TIPH HOPMAJILHOUM TeMIepaType Huxe 4eM y crainu (okoso 3,0 Kr~M/CM2), U TOYTH HE
CHIDKAETCS IPU OTPULIATENIBHBIX TEMIIEPATypax.

N3MmeHeHrne MeXxaHMYECKHUX CBOMCTB alIOMUHHEBBIX CILJIaBOB MPU CTApPEHUU IMPOUCXOTUT
Ooylee WHTEHCHBHO, Y€M Yy CTajM, M YBEIUYCHHE IPENIENOB TEKY4eCTH U MPOYHOCTU



3HAQYMUTEJILHO BBIINIE. YBEJIMUYCHUE NPOYHOCTH aAJIOMHHHEBBIX CIUTABOB TPU CTAPCHUH
YUUTBHIBAIOT TPU HA3HAYCHHH WX PACUYCTHBIX COMpPOTHBJICHMIA. PacderHbie Qopmynsl uis
QTFOMUHHUEBBIX KOHCTPYKIIUN MPU PA3IMYHBIX CUJIOBBIX BO3JACHCTBUAX MMEIOT TAaKOH K€ BH/I,
KaK M JUIsl CTaTbHBIX KOHCTPYKIMHA. 3HAYEHUS Pa3TUYHBIX KOA(D(UIIMEHTOB MPUHUMAIOT B
3aBUCHMOCTH OT MapOK CIUIAaBOB MO HOPMaM IPOCKTHUPOBAHMS ATFOMUHUEBBIX KOHCTPYKIIUMA
CHulII 11-24-74.

Bonpocsl u 3apanus

Bonpocul 03 camoxonmpons

1. Pa3nenenue cIiaBoB.

2. CocTOSIHUAX TePMHUYECKON 00pabOTKH M HarapTOBKU

3. CTpyKTypa aJlFOMUHUEBBIX CIJIABOB

4 MexaHn4ecKHe CBOMCTBA alllOMHUHHEBBIX CIUIABOB

3aoanus (0oxnao)

1. JlocToMHCTBA aTIOMHHHEBBIX CILJIAaBOB

2. HemocraTku aJlOMHHUEBBIX CIIJIABOB.

3. TexHOJIOrMYECKHE CBOMCTBA

4. Pabota MeTaia noj Harpy3Koi

5. HopMaTuBHOE CONPOTUBIICHHE MTPOKATHOMN CTAJIH MPHU PACTIKCHUH

Cnucok ureparypsl.
1. OcHoBHas MTEpaTypa:
1.Mapytsn, A. C. (MucTUTYT cepBuca, TypusMa u qu3aitHa (¢pmman) CKOY B .
[TsaTuropcke). PacueT u sxcriepuMeHTanbHOE IPOESKTUPOBAHUE CTATIBHBIX PELIeTYaThIX
MIPOTOHOB U3 THYTOCBApHBIX mpoduieii : yued. mocodue / A.C. Mapytsan ; CKOVY, ¢un. BT.
[Taturopcke, Umxenep. dak-1, Kad. cr-Ba. - [Iaturopck : [1O CKDY, 2014. - 116 c. -
[pwt.: c. 75-113. - bubmmorp.: c. 72-74. - ISBN 978-5-905989-45-2
2 Ilapnamkesuu B.C. MeTtamnmnueckue KOHCTPYKLIMH, BKJIrOYas cBapkKy. Hacts 1.
[Ipoun3BoacTBO, CBOMCTBA M pabOTa CTPOUTENBHBIX CTAJICH [ DIEKTPOHHBIN pecypc]: yueOHoe
nocodue/ [Tapnamxkesuu B.C.— DnekTpoH. TekcToBble JaHHble.— M.: MOCKOBCKUI
TOCYJapCTBEHHBIN CTPOUTENBHBIN yHUBEpcHUTET, All [T Dp Menuna, O6C ACB, 2014.— 161
c.— Pexxum noctyna: http://www.iprbookshop.ru/27040.— 9BC «IPRbooksy, o naposto
3.[MapnamkeBuy B.C. IIpoextupoBanue u pacyeT METANIMYECKUX KOHCTPYKIUH
pabouux MI0MAL0K [ DIEeKTpOHHBIN pecypc]: yuebHoe nmocooue/ Iapnamkesuu B.C.,
Bacuibkun A.A., bynatoB O.E.— DnekTpoH. TekcToBble 1aHHble.— M.: MOCKOBCKUH
rOCyJJapCTBEHHBIN CTpOUTENbHBIN YHUBEepcUTeT, All ITu Dp Menua, O95C ACB, 2016.— 239
c.— Pexxum nocryma: http://www.iprbookshop.ru/42909.— 3BC «IPRbooksy, o maposto?2.
JlomoJiHNTeIbHASA JINTEpaTypa:
1.MapytsH, A. C. [IpoekTrpoBaHue CTaIbHBIX (epM NOKPHITHI U3 NPSIMOYTOJIbHBIX,
POMOMUECKUX U MATUYTOJIBHBIX THYTOCBapHBIX Mpoduiei : yued.-cripaB. mocodue / A.C.
Mapytsn, C.H1. Okba ; CKDYVY. - [Iaturopck : CKOVY, 2012. - 156 c. : un. - [Ipun.: c. 114-
154. - bubauorp.: c. 113-113. - ISBN 978-5-905989-08-7
2.Bacunwesa, T. B. MetammokoncTpykiuu : [y4ue6. mocobue] / T.B. Bacunbena. - M. :
NH®PA-M, 2011. - 336 c. : mi. - ISBN 978-5-98281-226-1

INPAKTUYECKOE 3AHSTHUE Ne4

Tema 4 «Paboma rnemenmos memaniuuecKux KOHCMPYKYUIL U 0CHOGbL pacuema ux
Haoedxcrnocmu»

He.]'lb pﬂﬁOTLI: HU3YUUTH pa60Ty QJICMCHTOB MCTAJIJIMYCCKHUX KOHCTPYKL[I/Iﬁ N OCHOBBI
pacuc€Ta ux HaACKHOCTH.



3HaHue: TpeNeIbHbIE COCTOSHHUS TIEPBOM W BTOPOM TPyMN, KIACCHPUKANMIO |
XapaKTepUCTHKA HArpy30K M BO3AECHCTBUN. HOPMATUBHBIE HArPY3KH, pacCU€THbIE HArpy3Ku U
KOY(Q(QUUMUEHTHl Ieperpy3kd (HaAEKHOCTH IO  Harpy3ke), COYETaHUWE Harpysok,
HOpPMATHUBHBIE U PACYETHBIC CONMPOTUBICHUS, KOI(P(DUIMEHTH HAJACKHOCTH 110 MaTepHajam,
KO3 (PHUIHUEHTH! HAIC)KHOCTHU 110 HA3HAYCHHUIO.

YMeHHe: oCyIIECTBIATh PALMOHAIBHBIN BIOOP KOHCTPYKIIMOHHBIX U 3KCILTyaTalllOHHBIX
MaTEpPHAJIOB; BBIIOJIHATH CTAHIAPTHBIE BUBI PACYETOB HA IIPOYHOCTD, KECTKOCTD U
YCTOWYUBOCTB JIEMEHTOB CTPOUTENBHBIX KOHCTPYKIIUI U COOPYKEHUM; BecTu TexHuueckue
pacueTsl 10 COBPEMEHHBIM HOPMaM (ONpPEeAEIUTh XapaKTep HalpsHKEHHO-
ne(GOopMHUPOBAHHOTO COCTOSIHUSL KOHCTPYKIIMH U BBIOPATh COOTBETCTBYIOIIMIA BU
IIPEJEILHOTO COCTOSIHUSA; IPOU3BECTH IIOJO0P CEUEHHsI OTENbHBIX JIEMEHTOB 3/1aHUs,
MCXO0/1 U3 HECYILEH CIOCOOHOCTH U 00eCIIeYeHUs] ONTUMAIBHBIX TAPaMETPOB ITHX
3JIEMEHTOB; IIPOU3BECTU MPOBEPKY HECYLIEH CLIOCOOHOCTH U KECTKOCTH KOHCTPYKTUBHBIX
3JIEMEHTOB U 31aHUI B LIEJIOM; PACCUUTATh U 3aKOHCTPYUPOBATh CTHIKH 3JIEMEHTOB; AaTh
PEKOMEHIALUU 110 TEXHOJIOIMH U3TOTOBJIEHUS M MOHTa)Ka KOHCTPYKLMI; 3alPOEKTUPOBATh
KOHCTPYKTUBHOE 0()OpMJICHUE 3JIEMEHTOB KOHCTPYKIUHA).

DopmMupyemMble KOMIICTCHIIUNH HJIH UX YACTH

Kon DopmyJIHPOBKA:
K-3 Crioco0eH NpOBOAUTH pacyeTHOE OOOCHOBAaHWE M KOHCTPYHPOBAHHE CTPOUTEIBHBIX
KOHCTPYKUMI 30aHUI U COOPYKEHUM MTPOMBIIUIEHHOTO U FPaXIAHCKOTO Ha3HAYCHUS

AKTYaJIbHOCTh TeMbI: AKTyalbHOCTh pa0OTBl CBsi3aHAa C TEM, YTO C pPa3BUTHEM
METAJUTYpPIrUUeCKOW MPOMBIIUIEHHOCTH pacTeT 00beM M HOMEHKJIAaTypa MEeTaJUIMYECKUX
U3JIETMH B CTPOUTENBCTBE U OCOOEHHO acCCOPTUMEHT M3 amroMuHus. M3 cranpHOro mpokara
BO3BOJIAT KapKachl IPOMBIIUIEHHBIX U IPAXXJAHCKUX 3[JaHUH, MOCTBI, U3TOTOBIISAIOT apMaTypy
IVl 5KeIe300€TOHA, KPOBEIbHYIO CTalb, TPYOBbI, a TaKKe pa3IUYHble METAUIMYECKHE
U3JeNUs, 3aKJIeNKH, O0JIThI, TBO3/M, LIypyNbl. Paznuunelii npoduib alltOMUHUS UCIONB3YIOT
JUTS. I3TOTOBJICHUST HECYIIMX U OTPaKIAIOIIUX KOHCTPYKIMi, ¢ LlnpokomMy MCHIOIB30BAHUIO
METAJUIOB B CTPOMTENHCTBE CHOCOOCTBYET PsAJ MX LIEHHBIX TEXHUYECKHX CBOWMCTB: BBHICOKas
MPOYHOCTh, IJIACTUYHOCTb, IOBBIIIEHHAs TEIUIONPOBOJHOCTh, JJIEKTPONPOBOJHOCTh U
cBapuBaeMocTh. Hapsiny ¢ 3TUM MeTauibl, U OCOOCHHO CTajlb M YYyryH, IpU JeHCTBUU
Pa3IMYHbIX Ta30B U BJIArd CUIBHO KOPPOAUPYIOT U TPEOYIOT ClIEUAIbHOMN 3aIUTHI.

Teopernyeckasa 4actb: IIpoexkTupoBaHHEe METAIMYECKUX KOHCTPYKIMM IPENCTaBISAET
co00if MHOTrO3TamHBIA MpolecC, BKIIOYAIOIUNA B ce0si BHIOOP KOHCTPYKTUBHOHN (HOpMBI,
pacuer U pa3paOOTKy 4YepTex e JUis W3rOTOBJICHHMS W MOHTaka KOHCTpyKIui. Llenbio
pacuera — BTOPOTO OCHOBHOTO 3Tana MPOEKTHUPOBAHMS METAIUIMUECKUX KOHCTPYKIUN —
ABIISIETCA CTporoe oOOCHOBaHME rabapUTHBIX Pa3MEPOB KOHCTPYKIHMM, a Takke pa3MepoB
MOTNEPEYHBIX CEUEHUIN AJIEMEHTOB U UX COECIUHEHHH, 00ecreuynBaroluX 3aJaHHbIE YCIOBUS
HKCIUTyaTallil B TE€YEHHE BCEro CpOKa ¢ HEOOXOAMMOM HaJEKHOCTHIO M JIOJITOBEYHOCTBHIO
IIpM MUHUMAJIBHBIX 3aTpaTax MaTepHajoB U TPyJa Ha MX CO3JaHUE U SKCILTyaTaluio. JTH
TpeOOBaHU YacTO MPOTUBOPEYAT APYT APYry (HampuMmep, MUHUMAJIbHBIN pacxo]] MeTajula U
HAJEKHOCTb), TII0ITOMY pEaJbHOE MPOEKTUPOBAHUE SBISETCS MPOLIECCOM TOMCKA
ONTUMAJILHOT'O KOHCTPYKTUBHOTO perieHusl. PacueT 0OBIYHO COCTOUT U3 CIIEIYIOIIUX ITAloB:
YCTAQHOBJICHHE PpacueTHOM CXEMbl, cOOp Harpy3ok, OIpEJeIEHHEe YCWIMH B 3JIEMEHTax
KOHCTPYKLIMH, TOoA0Op  cedyeHMH W TpoBepka  JOMYCTUMOCTH  HAampsHKEHHO-
Ne(OPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKLHMM B II€JIOM, €€ JJIEMEHTOB U COEAMHEHMH.
I'maBHast 0COOEHHOCTH  PACUYETOB  CTPOMTENBHBIX  KOHCTPYKIMH  3aKirodaeTcs B
HEOOXOJIMMOCTH y4eTa W3MEHYMBOCTH BHEIIHHUX BO3JEHCTBUI, pa3dpoca MpOYHOCTHBIX
XapaKTepUCTHK MaTepuajga M OCOOCHHOCTeH padoThl MeTayla B KOHKPETHBIX YCIOBHUSX.
Buemnue Bo3zaeiicTBUS 3/1€Ch MOHUMAIOTCSI B IIMPOKOM CMBICE. DTO MOTYT OBITh CHUJIOBBIE
BO3JCUCTBUSI  TEXHOJIOTMYECKOIO M aTMOC(HEPHOro0  MPOUCXOXKACHUS, XUMHUYECKOE




BO3JICMCTBUE, BBI3BIBAIOIEE KOPPO3UIO META/lIa, TEMIEPATYPHOE BO3ACHCTBUE, BIUSIOIIEE
Ha €ro MpOYHOCTHBIE CBOICTBA, CMEIIEHUS Omop M T.1. B 3aBHcHMOCTH OT cmocoba yyera
W3MEHUYMBOCTH OTMEYEHHBIX MTapaMeTpoB pa3BuBasiach MeToauka pacuera MK. o 1995 . B
Hamel crpaHe MK paccuMTHIBaIuCh MO METOMMKE JOIYCKAEMBIX HAIPSOIKECHUM, B KOTOPOU
UCIOJIb30BAJICS eAUHBIA K03 PUIMEeHT 3amaca, YYUTHIBAIOIIUNA M3MEHYMBOCTh Ha3BaHHBIX
napaMeTpoB. /JJOCTOMHCTBOM METOAMKHU JOIYCKAEMBIX HANPSDKEHUMN SBIISETCS IMPOCTOTA, HO
3Ta METOJUKa HEJOCTaTOYHO TOYHO YUMTHIBAeT (HaKTOpbl, BIMSIOINIME Ha paboTry
KOHCTPYKLIUU.

B MeTonnke npenenbHbIX COCTOSIHUM KO3 (QULIMEHT 3amaca pa3/iesieH Ha

HECKOJIBKO KOA((PHUIIMEHTOB, KaX/Iblii U3 KOTOPHIX YYUTHIBAET CTPOTO ONPEICICHHOE
(bu3nyecKoe sIBICHNUE U MOXKET ObITh 000CHOBaH MaTeMaTHUYECKUMH METO/IaMHU.

Bonpocsl u 3an1aHus

Bonpocuwl ona camoxonmpons

1. Ilponecc NpoeKTUPOBAHUS METAIUIMUECKUX KOHCTPYKIIMM

2. Dtarbl IPOSKTUPOBAHUS METAJUIMYECKUX KOHCTPYKIIUM.

3. TpeboBanwms.

4. OcHOBHBIE TIOJIOKEHUS pacyeTa METANIMYECKUX KOHCTPYKIIUMA.

5. OcHOBHBIE IOHATHS U ONIPEAEICHUS

3aoanus (0oxnao)

1. Knaccuduxanus Harpy30K 1 UX COYETaHUH.

2. OCHOBBI pacyeTa U3ru0aeMbIX JIEMEHTOB.

3. OCcHOBBI pacyeTa LEHTPAIBHO CHKATBIX CTEPIKHEH.

4. Boustaue (opMBbI TIONIEPEYHOTO CEYCHUS CTEPIKHS Ha KPUTHUYECKHUE HATIPSKCHU.

5. OcHOBBI pacyera Ha YCTOWYMBOCTb BHELIEHTPEHHO CXAaTbIX M CXaTO - H30THYTBIX
CTEPHKHEU.

Cnucok ureparypsl.
1. OcHoBHas IUTEpaTypa:
1.MapytsH, A. C. (MHCTUTYT cepBuca, Typu3Ma U nu3aitHa (¢punmnan) CKOVY Br.
[TsaTuropcke). PacueT u sxcriepuMeHTanbHOE MPOEKTUPOBAHHUE CTATIBHBIX PELIeTYaThIX
IIPOrOHOB U3 THYTOCBAPHBIX Ipoduiiei : yued. mocobue / A.C. MapytsH ; CKOVY, ¢pui. BT.
[Tsaturopcke, Muxenep. dak-t, Kad. cr-Ba. - [laturopck : [1d CKDVY, 2014. - 116 c. -
[pwr.: c. 75-113. - bubmmorp.: c. 72-74. - ISBN 978-5-905989-45-2
2.ITapnamkesnu B.C. MeTamnueckne KOHCTPYKLUH, BKIr04ast cBapky. Yacts 1.
[TpouzBoacTBO, CBOMCTBA M pabOTa CTPOUTENHHBIX CTAJICH [ DIEKTPOHHBIN pecypc]: yueOHoe
noco6ue/ [Tapnamxkesuu B.C.— DnekTpoH. TekcToBble JaHHble.— M.: MOCKOBCKUI
TOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcHTET, All [T Dp Menuna, O6C ACB, 2014.— 161
c.— Pexxum noctyna: http://www.iprbookshop.ru/27040.— 9BC «IPRbooksy, o naposto
3.[MapnamkeBuy B.C. IIpoexTupoBanue u pacyeT METANINYECKUX KOHCTPYKLINN

pabouux MI0MAL0K [ DIEeKTpOHHBIN pecypc]: yuebHoe nmocooue/ Iapnamkesuu B.C.,
Bacunpkun A.A., BynaroB O.E.— DnekTpoH. TeKCTOBbIE AaHHbIE.— M.: MOCKOBCKHi1
rOCYJJapCTBEHHBIN CTPOUTENbHBIN yHUBEepcUTeT, Al ITu Dp Menua, 95C ACB, 2016.— 239
c.— Pexxum noctyna: http://www.iprbookshop.ru/42909.— 3BC «IPRbooksy, o maposnio?2.
JdomosHuTeIbHAS JIUTEpATYypa:
1.MapyrtsaH, A. C. IIpoekTupoBaHue CTAIbHBIX (epM MOKPBITHHA U3 IPSIMOYTOJIbHBIX,
POMOMYECKUX U MATUYTOJBHBIX THYTOCBApHBIX Mpoduiiel : yueb.-crpas. nocodue / A.C.
Mapytsn, C.11. Ok6a ; CKOYVY. - [Taturopck : CKOVY, 2012. - 156 c. : ui. - [pun.: c. 114-
154. - bubmmorp.: c. 113-113. - ISBN 978-5-905989-08-7

2.Bacunbesa, T. B. MeramnokoncTpykuuu : [yue6. nocodue] / T.B. Bacunbesa. - M. :

NH®PA-M, 2011. - 336 c. : wi. - ISBN 978-5-98281-226-1



INPAKTUYECKOE 3AHSTHE Ne5
Tema 5 «Coedunenus KOHCMPYKyuit»

eab padoThI: U3YYNUTh COCTUHEHUS KOHCTPYKIIUMA

3HaHUe: XapaKTEPUCTUKY 3aKIEMOYHBIX M OONTOBBIX COCTUHEHHH, KIACChl TOYHOCTU WU
KJIacChl MPOYHOCTH OOJITOB, YHPYyrywoo (mepBas cTaaus), YHPYroIUIaCTUYECKyro (BTopas
CTaausl), TUIACTHYECKYIO (TPeThsl CTauusl) paboTy 3aKIEenoK, padoTy M MPOYHOCTHOM pacueT
O0JITOB (3aKJIENIOK) Ha cpe3, CMATHE, PACTSHKEHUE, CABUIOYCTOMYMBBHIE COEIMHEHMs Ha
BBICOKOTIPOYHBIX 0OJTaX.

Ymenue: OueHUTh NPaBUIBHOCTD SKCIUTYaTallMK OTAEIbHBIX KOHCTPYKIMM U 31aHUH B
[EJIOM C TOYKH 3PEHUS MX JOJTOBEYHOCTH; IMPABUIBHO BBIOPATh BUJ CBApKH, PEKHM,
CBapOYHbIE MaTepHajbl U 000pyLOBaHHE, COOPOUHO-CBAPOUHBIE TPUCIIOCOOTIEHHUS, CIIOCOOBI
KOHTpOJIS KadeCcTBAa CBApHBIX COEAMHEHHH, CHOCOOBI MPEeNOTBpAIEHUS M YCTPaHEHHUs
CBapouHbIX Jeopmaunii; Pa3pabaTeiBaTh KOHCTPYKTHBHBIE PELICHHUSI METAJUIMYECKUX
KOHCTPYKLUH 3JaHUN U OTPAXAAIOIIUX KOHCTPYKIIUM.

DopmMupyemMble KOMIICTCHIIUNH HJIH UX YACTH

Kon DopmyJIHPOBKA:

K-3 CriocobeH NpOBOJAMTH pacuyeTHOE OOOCHOBAHWE M KOHCTPYHMPOBAHHE CTPOMTEIbHBIX
KOHCTPYKLMH 3JaHUI U COOPY>KEHUI IPOMBIIUICHHOI'O U IPAKJAHCKOT0 HA3HAYECHUS

AKTYaJIbHOCTh TeMbI: AKTyalbHOCTh pa0OTBl CBsi3aHAa C TEM, YTO C pPa3BUTHEM
METAJUTYPIrUUeCKOW MPOMBIIUIEHHOCTH pacTeT 00beM M HOMEHKJIAaTypa MeTaJUIMYEeCKHX
U3JIENIUI B CTPOUTENBCTBE U 0COOEHHO aCCOPTUMEHT M3 alfoMuHHMA. 13 cTampHOrO mpoxara
BO3BOJAT KapKachl IPOMBIIIJIEHHBIX U IPAXKAAHCKUX 3/1aHUM, MOCTBI, U3TOTOBJISIIOT apMaTypy
JUI  Kene300€TOHa, KpOBEJIbHYIO CTallb, TPYObl, a TaKKe pa3IMuHble METaNInYeCKue
U3JeNUs, 3aKIeNKH, O0JIThI, TBO3/U, UIypyNbl. Pa3nuuHblil poduib allOMUHUS UCHOIb3YIOT
JUTS. I3TOTOBJICHUST HECYIIMX U OTPaKIAIOIIUX KOHCTPYKIMi, ¢ LlnpokomMy MCHIOIB30BAHUIO
METAJUIOB B CTPOMUTENBCTBE CHOCOOCTBYET PAJ MX LIEHHBIX TEXHUUYECKHX CBOWMCTB: BBICOKAs
MPOYHOCTh, IJIACTUYHOCTb, IOBBIIIEHHAs TEIUIONPOBOJHOCTh, JJIEKTPONPOBOJHOCTh U
cBapuBaeMocTh. Hapsiny ¢ 3TUM MeTauibl, U OCOOCHHO CTajlb M YYyryH, IpU JeHcTBUU
Pa3IMYHbIX Ta30B U BJIArd CUIBHO KOPPOAUPYIOT U TPEOYIOT ClIEUAIbHOMN 3aIUTHI.
Teopernueckas yacTb: CoeqMHEHNS CTAIbHBIX KOHCTPYKIIMH pa3aInydaroTCs:

110 pa300pHOCTH — Pa3bEMHBIE U HEPA3bEMHBIE;

M0 CHoco0y U3TOTOBJICHHS — MEXaHHYeCKHe (COeIMHEHUs Ha 3aKJenKax WUiau 0odTax) u
MOJICKYJISIpHBIE (CBapHBIC COSTMHEHUS).
3akenku

CoennHeHNs Ha 3aKJenKax SBISAIOTCS HEpa3beMHbIMU. ['opsyast Kilelka HEeCYIUX CTalbHbIX
Jetaneid BelIUIa M3 ynoTpeOneHus. [[nsg coequHEHus JIMCTOB HCHOJB3YIOT 3aKJENKH ¢
MTOTaMHBIMU I'OJIOBKAMHU.

bonTter

Bontel obecrieunBatoT pa30opHOCTh COeAMHEHUS. B coenHsaeMbIX eTaliiax MpeiBapUTEeIbHO
npocBepiuBaoT orBepcTus. HeoOpabGoTaHHble (YepHBIE) M TOUEHBbIE OONTHI MEepenaroT
YCHUJIMSI C OJTHOTO COEIMHSEMOr0 IEMEHTa Ha IPYroil 3a CYeT CHUJI CMSTHS U Cpe3a, IOITOMY
UX HECyIasi COCOOHOCTh 3aBUCHUT OT AMAaMETpa CTEPKHs OoJTa.

UepHble O0NTHI MUMEIOT IpyOble NOMYCKH U CTaBATCA C 3a30poM 1 MM Mexay OoiaToM u
orBepctueM. OHU He TpeOyloT 0CO0OW TOYHOCTH TNPH H3TOTOBJIEHUWH. B coennHeHuw,
UMEIOLIEM HECKOJbKO OOJTOB, B Hayalle HarpyKeHuss He Bce OONTHl OJHOBPEMEHHO
BCTYMAlOT B paboTy, MOATOMY Hecyllas CIIOCOOHOCTh COEIMHEHHMS Ha YEepHBIX Oostax
MEHbIIIe, YeM Ha TOUEHBIX.

Touensie 0OnTHI cTaBAT B oTBepcTHs 6e3 3a30pa (o DIN 7968 nonmycku hll mis crepxHs u




H11 nns otBepctusi), Omaromaps dYeMy OHH oOnajmaroT 0oyiee BBICOKOW HECYIIEH
CIIOCOOHOCTBIO.

Bontel nocraistoTcst 6€3 MOKPHITHS, OLIMHKOBAHHBIE U KaJMHUPOBAaHHbIE.

CoenuHeHre Ha BBICOKOIIPOYHBIX O0JITaX OCHOBAHO Ha BOCHPUSATHUH YCUJIMH CABHTa CHUIIAMHU
TpeHHs. bBONTHI CTIATMBalOT COeAMHSIEMbIE JETalld U CO3Jal0T MEXAY HHUMH YCHIIUA,
obecnieunBaromue TpeHue. CompuKacaromuecss MOBEPXHOCTU 3JIEMEHTOB JIOJDKHBI OBIThH
OYUIIIEHBI OT OKAJIMHBI, CJI0EB P)KaBUMHBI W Kpacku. Haner pxaBunHbl O6e3BpeneH. bonTsl
CTaBAT B OTBEPCTHS C 3a30paMu ~ 2 MM, BCJIEJICTBHE YETO UX CTEP)KHU HE COMPUKACAIOTCS CO
CTeHKaMH oTBepcTHil. [y monydenus TpeOyeMbIX CUJl CHKaTUs FaKu 3aKPYUMBAIOT TA€YHBIM
KIIIOYOM, JECUCTBHE KOTOPOTO aBTOMATHUYECKH MPEPHIBACTCA NMPHU JOCTHKEHUH KPYTSILETro
MOMEHTA 3aJIaHHOTO 3HAYEHUSI.

Caapka

CBapka BBINIOJIHSAETCS C MOJA4yel TOMOIHUTENFHOTO MeTajula 3JeKTpoJa Win 0e3 Hero 3a
CUeT OIUIABIICHHS COCAMHSAEMBIX JeTaneil. B cTrpouTenbcTBe NPUMEHSIOT CIEAYIOIINE BUIBI
CBapKH.

IIpu ra3oBoii cBapke HEOOXOIUMBIM pa3orpeB IPOU3BOIUTCS Ta30BbIM IUIaMEHEM. B
CTPOMUTENHCTBE T'a30Bast CBApKa MPUMEHSIETCS PEJIKO.

CBapka ¢ TIOMOIIBIO JJICKTPUYECKON Jyrm — HaumboJiee paclpoCTPaHEHHBIH CIOCO0
coequHeHus. [Ipu pacriaBieHUU AJEKTPOAa B 30HY CBAPKM BHOCHUTCS JTOMOJHUTEIBHBIN
MaTepuai. PacruraBneHHBI MeTalll MOJDKEH OBITh 3allHIIEH OT IMOMAJaHHus KHUCIOpOAa U3
BO3[yXa. B 3aBUCHMOCTH OT NPUMEHSEMOTO OOOpYIOBaHUS M AJIEKTPOJIOB PA3IUYAIOTCS
BH/JIbI CBAPKHU:

pyuyHas cBapka ¢ MpUMEHEHHeM OOMaszaHHBIX 3JeKTpoaoB. OOMa3ka pacmiaBiseTcss U
00pa3yIOMIMKACS TPU 3TOM HIIAK YKPBIBAET PACTIABICHHBIA METAILL;

py4yHas cBapka B CpeJie YIJIeKHCIIOro ra3a ¢ aBTOMAaTUYECKOW Mmojaueil TojIou 3IeKTPOAHON
MIPOBOJIOKH;

aBTOMAaTHWYecKasi cBapka IMOjA cioeM (roca TOJOH 3IEKTPOJHOM MpPOoBOJIOKOH. dDiroc,
pacIiaBIisAsACh, HAACKHO 3aIIUIIACT pACIIaBICHHBIA METaJUI OT CONPHKOCHOBEHHUS C

BO3yXOM.
HepBI)IMI/I ABYMsI cnoco0aMHi BO3MOKHO BBITIOJIHATE TOPHU30OHTAJIIBHBIC, BCPTUKAJIBHBIC U
MOTOJIOYHBIE IIBBI; TPETBUM CIIOCOOOM — TOJNBKO TOPH3OHTAIBHBIC MIBHI B HIDKHEM
HOJIO’KECHUH.

@opMBI 1IBOB

®opwmsl mBoB > [lo popme paznnyaroT: 1 cThIKOBBIE 1IBBI, 2 yriioBble BB U 3 K-00pa3zHbie
LIBBI.

Hecymue cBapHble MIBBI BBIMOJHSIOTCS TOJNBKO KBaNU(UIMPOBAHHBIMH cBapiivkamu. OHU
KOHTPOJIMPYIOTCS CIIEHUAIMCTAMU-CBAPIIMKAMHA WM MHXKE€HepaMu 1o cBapke. [Ipu cBapke
CTPOMUTENbHBIX KOHCTPYKLUH, MOABEPrarolIMXcs JUHAMHUYECKUM Harpy3kam, HeoOXO0JIuMo
cobmogath ocobble TpeboBaHus. CBapHbIE ILIBbI, NpeAHA3HAYCHHbIE Ui pabOThl B 30HE
BBICOKHMX HANpPsKEHUH, MPOBEPSAIOTCS PEHTTEHOM UJIH YJIbTPa3BYKOM.

CrpIKOBasi cBapKa OIUIABJICHHWEM IMPUMEHSETCS NpU CBapKe HEOONbIINX MONEPEUHbIX
cedeHuil. Mexy CBapMBAEMBIMH JETAISIMU BO3HUKAET 3JeKTpoayra. CBapka Npou3BOIUTCA
0e3 BBeIEHHUS JOMOJHUTEIBHOTO MeTala. JTOT CcHmocod MpHUMEHSeTcs IpH CBapKe
apMaTYpHBIX CTaJiel U JAJIs MPUBApKU OONTOB, KaK-TO:

Ppe3b0OBBIX MUK (HallpuUMep, IS KperieHus ¢acana);

aHKEPHBIX OOJITOB;

HITHIPEBBIX IIMOHOK ISl KOMOMHUPOBAHHBIX OAJOK.

CThIKOBas cBapKa OIUIABJIEHUEM MPOU3BOAUTCS BPYUYHYIO MJIM aBTOMATUYECKH.

ITeipeBble LIMOHKK MPHUBAPUBAIOTCA MPEUMYLIECTBEHHO Ha 3aBOJIE, PEKE€ — Ha MecCTe
cTpoutenbeTBa. [Ipu 3TOM HEOOXOMMO YUUTHIBATh, YTO CTHIKOBAsi CBapKa TpeOyeT O0JbIIOoi
CHJIBI TOKA. YKJIa/IbIBaeMble Ha OaJKy TOHKHE CTalbHbIE JIUCTHI (HAapUMeEp, TpareleBHIHbIE



PO UIMPOBAHHBIC JTUCTHI) MOTYT OBITH TPOBAPEHBI HACKBO3b.
ToueuHnass cBapka HCIONB3YeTCS NpPH CBApKe TOHKHUX JIMCTOB, HANpPHUMEp JHUCTOB JUIS
o0nu1oBkH ¢acaga. Bompockl U 3aganust

Bonpocwi ona camoxonmpons

1. Paznuuus KOHCTPYKUUH IO pa300OpPHOCTH.

2. Pa3nuumst KOHCTPYKIUNA 1O CIIOCO0Y U3TOTOBIICHHS.
3aoanus (0oxnao)

1. KoHTposib KauecTBa CBapHbIX COEIUHEHUM.

2. Coenunenne Gpepm ¢ KOJJOHHAMH.

3. CoenriHEHUE TIOJIKPAHOBBIX 0AJIOK ¢ KOJIOHHAMU

4. CTBIKU KOJIOHH.

Cnucok Jureparypsbl.
1. OcHoBHas quTEpaTypa:
1.MapytsH, A. C. (MaCTHTYT cepBuUca, Typu3Ma U au3aiina (pumuan) CKOY B .
[TsaTuropcke). PacueT u skcnepuMeHTaIbHOE MPOSKTUPOBAHKUE CTATBHBIX PEIIETUATHIX
MIPOrOHOB U3 THYTOCBAPHBIX Ipoduiiei : yued. mocodbue / A.C. Mapytsn ; CKOVY, ¢uin. BT.
[Tsturopcke, Muxenep. dhak-t, Kad. cr-Ba. - [laturopck : [1d® CKDY, 2014. - 116 c. -
[Ipun.: ¢. 75-113. - bubnumorp.: ¢. 72-74. - ISBN 978-5-905989-45-2
2.ITapnamkesuy B.C. MeTamueckne KOHCTPYKLUH, BKItO4ast cBapky. Yacts 1.
[IpousBoicTBO, CBOMCTBA M paboTa CTPOUTEIBHBIX CTaJel [ DNEeKTPOHHBIN pecypc]: yueOHoe
nocobue/ [TapnamkeBny B.C.— DneKkTpoH. TEKCTOBBIE TaHHbIe.— M.: MOCKOBCKHIA
roCy/1apCTBEHHBIN CTPOUTENbHBIN yHUBEpcUuTeT, Aif [Iu Op Menua, O6C ACB, 2014.— 161
¢c.— Pexxum nocryma: http://www.iprbookshop.ru/27040.— 3BC «IPRbooksy, o mapoitto
3.[MapnamkeBuy B.C. IIpoexkTupoBanue u pacyeT METATUIECKIX KOHCTPYKIIUH

pabourx TIoMAIoK [ DNeKTPOHHBIN pecypc]: yuedbnoe nocodue/ [Napmamkesud B.C.,
Bacuibkun A.A., bynatoB O.E.— DnekTpoH. TekcToBble faHHble.— M.: MOCKOBCKUI
rOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcHUTET, All [T Dp Menuna, O6C ACB, 2016.— 239
c.— Pexxum noctyna: http://www.iprbookshop.ru/42909.— 9BC «IPRbooksy, no naposnto?2.
JlonoJiHUTe/IbHASA JINTepaTypa:
1.MapyrtsH, A. C. IIpoekTupoBaHue CTaIbHBIX (epM MOKPBITHHA U3 TPSIMOYTOJIbHBIX,
POMOMYECKUX U MATUYTOJBHBIX THYTOCBApHBIX Mpoduiiel : yueb.-crpas. nocodue / A.C.
Mapyrtsn, C.11. Ok6a ; CKOVY. - [Taturopck : CKOVY, 2012. - 156 c. : ui. - [pun.: c. 114-
154. - bubmmorp.: c. 113-113. - ISBN 978-5-905989-08-7

2.Bacunbesa, T. B. MertamnokoncTpykuuy : [yue6. nocobue] / T.B. Bacunbesa. - M. :

NH®PA-M, 2011. - 336 c. : wi. - ISBN 978-5-98281-226-1

INPAKTUYECKOE 3AHSTHE Ne6
Tema 6 «banounsie KOHCMPYKYuU»

Heap padoThl: N3y4nuTh OaIOUHbIE KOHCTPYKIIMU

3HaHUe: XapaKTEepPUCTUKY OalouyHBbIX KOHCTpyKUMH. Tumbl Ganok. KoMnoHoBky GanouHoi
KOHCTpYKIMU. Hactuibl OGamounbix kieTok. [lonbop ceueHHss W MpoBepka Hecylel
CIIOCOOHOCTH MPOKATHBIX OalloK. YUeT IUIacTUYECKOM paboThl MaTepHalia B HEpa3pe3HbIX U
3ajenaHHbIX Oankax. KoMmoHOBKY 1 moa0op ceueHust cocTaBHBIX 0anok. CTHIKH, ONUPaHUs
u compsbkeHust Oanok. bucranbable Oanku. OCOOEHHOCTH NPOEKTHUPOBAHUS OaJOYHBIX
KOHCTPYKLIMH W3 aJIOMHUHMEBBIX CIUIaBOB. lIpenBaputenbHO HampspkeHHble Oanku. banku c
ruOkoi, ro¢pprpoBaHHON U iepHoprpoBaHHON CTEHKaMU. ballki 3aMKHYTOro ceueHusl.
YMeHHe: [pPUMEHATb METOJAbl PAlUOHAIBHOIO IPOEKTUPOBAHUSA; KOHCTPYMPOBAaTh
AJIEMEHTHI, Y37l U coeluHeHus; - [IpaBuibHO BBIOpATh BHJI CBApKH, PEXKHUM, CBApOUHBIE



Marepuaibl U 000pyAOBaHHE, COOPOUYHO-CBAPOUYHBIE MPHUCTIOCOOICHHS, CIIOCOOBI KOHTPOJISA
KayecTBa CBApHBIX COEIMHEHHUH, CIIOCOObI MPENOTBpAIIEHUS M YCTPAaHEHHS CBapOYHBIX

nedopmariuii.

DopmupyemMble KOMIETEHIIUH UJIH UX YACTH

Kon DopmyIIHpPOBKA:
K-3 Crioco0eH NpPOBOAUTH pacyeTHOE OOOCHOBAaHHWE U KOHCTPYMPOBAHUE CTPOUTEIHHBIX|
KOHCTPYKUMI 30aHUI U COOPYKEHUM TPOMBIIUIEHHOTO U FPaXKIAHCKOT0 Ha3HAYCHUS

AKTYaJIbHOCTh TeMbI: AKTyalbHOCTb pa0OTHl CBsi3aHAa C TEM, YTO C pPa3BUTHEM
METAJTyPrUuecKOil TMPOMBIIIICHHOCTH pacTeT 00beM M HOMEHKJIATypa METaJUIMYECKUX
U3JIENIUI B CTPOUTENLCTBE U OCOOEHHO aCCOPTUMEHT W3 alIOMHHUSA. M3 cTanbHOTO mpokara
BO3BOJIST KapKachl IPOMBIIIJICHHBIX U FPAXKIAHCKUX 3/1aHUHN, MOCTBI, U3TOTOBJISIIOT apMaTypy
U )KeJIe300€ToHa, KPOBEJBbHYIO CTajb, TPYObI, a TaKKe pazIUYHble METaTNYEeCKHUe
W3JIeNusl, 3aKIJIeTIKU, OOJIThI, TBO3/IU, IIYpYIbl. Pa3nuyHbiii mpouiib allFOMUHUS UCTIOIB3YIOT
JUTS. I3TOTOBJICHUST HECYIIMX U OTPaKIAIOIIUX KOHCTPYKIMi, ¢ LlnpokomMy MCHIOIB30BAHUIO
METAJIJIOB B CTPOUTENBCTBE CIIOCOOCTBYET Psil MX IICHHBIX TEXHUYECKHX CBOMCTB: BBICOKAS
MIPOYHOCTh, IJIACTUYHOCTb, IIOBBIIIEHHAs TEIJIONPOBOJHOCTb, 3JIEKTPONPOBOJHOCTh U
cBapuBaeMocTh. Hapsiy ¢ 3TUM MeTalibl, U OCOOEHHO CTajlb W YYryH, NMPU JCHCTBUH
Pa3IMYHbIX Ia30B U BJIArd CUIBHO KOPPOAUPYIOT U TPEOYIOT ClIEUAIbHOMN 3aIUTHI.
Teopernueckass yactb: bankamu Ha3bIBAIOTCS KOHCTPYKIUMHU CIUIOIIHOTO CEYEHUS, JIHMHA
KOTOPBIX 3HAYMTENBHO NPEBBIMIACT pa3Mepbl cedeHus. bamku pabortator Ha m3rmbd. Mx
MPUMEHSIOT B KOHCTPYKLUSAX 3/JaHUM, MOCTax, 3cTakajgax u np. Hambonee pannoHalIbHBIM
SIBJISICTCS] IPUHUMATH CIUIOLIHBIE OaJKu Mpu mposeTax 10 20 m.

OcHoBHOE ceueHHe OalloK SBISIETCS JABYTaBPOBOE CHUMMETPUYHOE. B 3aBHCHUMOCTH OT
Harpy3Kky M IpoJieTa MPUMEHSIOT OaJIki ABYTaBPOBOI'O U IIBEJUIEPHOTO CEYEHUs, IPOKATHbIE
U COCTaBHBIE — CBapHbIE, OOJITOBBIC U KJICTIAHHBIE.

CocraBHbie Oanku Oojiee TPYAOEMKH B M3TOTOBJICHUH, Ye€M IMpOKaTHBIE. X HCIOmB3yroT B
TOM Cly4ae, €ClIM WPOKATHbIE WIM THYTbIE NPO(QUIN HE YIOBIETBOPSIOT YCIOBUSIM
MIPOYHOCTH, )KECTKOCTH, YCTONYUBOCTH.

ITo cTatnyeckoit cxeme pa3nuyaroT OaKy OJHOIIPOJIETHBIE U HEPa3pe3HbIE.

banku ucnonb3yrOT B BUAE OTJAEIBHBIX HECYIIMX KOHCTPYKIIMM, I B BUJIE MEPEKPECTHBIX
0aoK.

Cucrema Hecymmx OalloK Ha3bIBaeTcsl OajlouHOM  KieTkoil. bamounele  KieTku
MOAPA3ACNAITCS HAa TPU OCHOBHBIX THUIIA: YHPOLIEHHBIM, HOPMAJbHBIM U YCIOXKHEHHBII.
VYIpOIIEHHBI TUII NPUMEHSAETCS INPU MalbIX IIpojieTax. B 3TOM ciydae panuoHanbHO
UCIONIb30BaHUe MpoKaTHhIX Oanok. lllar Gamok ompenensercs KOHCTPYKTHBHBIM pEIICHUEM
HacTwia. [lpu HopmanmbHOM THIE OalOYHOM KIETKU TIJaBHble OalKku, Kak IpaBuio,
COCTAaBHOTO CE€YeHHMs, a OajJKyh HACTWIA — MPOKATHBbIC WM THYTHIC. Y CIOXHEHHBIA THUI
0aOuyHOM KJIETKM TMpUMEHSeTCsl MNpu OOJBIIMX HAarpy3kax M pacCTOSHUSAX MEXIY
kosnoHHaMu. ComnpspkeHre 0aloK MOXKET OBITh 3TaXHOE, B OJJHOM YPOBHE M IOHMXKEHHOE.
[Ipu 3TakHOM CONpPSHKEHUH BCIIOMOTaTeNbHble Oallki YCTaHABIMBAIOTCA HA BEPXHUI MOsC
rNaBHBIX. Takoe compspkeHHe yAoOHO TpPH MOHTa)Xe M U3TOTOBJICHHM, HO YBEIUYHBACT
BBICOTY TepekphbITus. [Ipu compspkeHHM B ypOBHE BCIIOMOTATEIbHBIE OAKM KPEMsATCS K
raBHBIM  cOOKy. PaccrosHume wMexay OalkamMu HacTWiIa ONpENeNseTcs Hecylel
CIOCOOHOCTBIO HacTHiia U 00bruHO ObiBaeT 0.6 — 1.6 M mpu crambHOM U 2-3.5 M 1pu
XKene300eTOHHOM HacTHUJIe.

Paccrosinne Mexay BcmoMoraTenbHBIMH OakaMu 2 — 5 M.

B kadecTBe Hecyllero HacTuja 4aile BCEro MPUMEHSIIOT IUIOCKHE CTAJbHBIE JIUCTHI WM
HACTHJI U3 COOPHBIX JK€1€300€TOHHBIX IIJIHT.




[Tone3nass Harpy3ka Ha HACTWJI MEPEKPBITUN 3a4aeTCid PABHOMEPHO paCHpPEaCIICHHOMN
MHTCHCUBHOCTHIO 10 40 kH/M2 , ipenenbHbIN OTHOCHTEIbHBIN porud He 6osee [f/1] <1/150.
CranbHolt HacTmiI. PaccTosHre Mexay OankaMu, TOIEPKUBAIOLIUMHI HACTUJI, OIIpeIesIeTCs
€ro Hecyliel CoCOOHOCTHIO MU YKECTKOCTHIO.

J1J11 HaCTHIIOB clielyeT IPUHUMATD JIUCThI TOIIIUHOMN:

6-8 mm npu Harpyske 10 10 kH/M2 ,

8-10 mm npu Harpyske g0 20 kH/M2 ,

10 — 12 mm npu Harpyske g0 30 kH/M2 ,

12-14 MM tipu Harpyske 10 40 kH/m2 .

[Ipu nmpuBapke HacTUIIa B HEM BO3HUKAIOT PACTATMBAIOLINE YCUIIUS U ONIOPHBIA MOMEHT. 1Ipu
pacuere NpUHUMAETCS ONKUPaHUe HACTUIIA IIAPHUPHO HEMOIBUKHBIM.

Bonpocs! u 3a1anus

Bonpocuwl ona camoxonmpons

1. Tune! 6anox.

2. KomnoHoBKa OaJIOYHBIX KOHCTPYKITHH.

3. HacTwiel 6amo9HBIX KIETOK

3aoanus (doxnao)

1. IlpokaTHbie Oayku.

2. CocTtaBHbBIE OAIKH.

3. KomnoHOBKa 1 110100p CEUEHUS COCTABHBIX OAJIOK.

4. 3meHeHue ceueHus Oanku

Cnmcok Jiureparypsbl.
1. OcHoBHas JauTEpaTypa:
1.Mapytsn, A. C. (UacturyT cepBuca, Typusma u auzaiina (puiman) CKOVY Br.
[TsTuropcke). PacueT u sxcniepuMeHTanbHOE MPOSKTUPOBAHUE CTATIBHBIX PEIIETYATHIX
MIPOrOHOB U3 THYTOCBAPHBIX Ipoduiei : yued. mocodbue / A.C. Mapyts ; CKOVY, ¢ui. BT.
[Tsturopcke, Muxenep. dhak-t, Kad. cr-Ba. - [laruropck : [1® CKDY, 2014. - 116 c. -
[Tpun.: c. 75-113. - bubnuorp.: c. 72-74. - ISBN 978-5-905989-45-2
2.ITapnamkesny B.C. MeTamnueckne KOHCTPYKLUH, BKIt04ast cBapky. Yacts 1.
ITpou3zBoscTBO, CBOWCTBA U pabOTa CTPOUTENBHBIX cTasel [DIeKTpoHHBIH pecypc]: yueOHoe
nocobue/ [Tapnamkesuu B.C.— DnekTpoH. TeKCTOBbIE NaHHbIe.— M.: MOCKOBCKHi
rOCyJJapCTBEHHBIN CTpOUTENbHBIN YHUBEepcUTeT, All ITu Dp Menua, O95C ACB, 2014.— 161
¢c.— Pexum nocryna: http://www.iprbookshop.ru/27040.— 9bC «IPRbooks», mo mapo:to
3.ITapnamkeBuu B.C. IlpoekTrpoBaHue U pacyeT MeTaNIMYECKUX KOHCTPYKIIMHA
pabouurx TIOMAA0K [ DNeKTPOHHBIN pecypc]: yueoHoe nocodue/ [lapnamkesuu B.C.,
Bacunbskun A.A., bynaros O.E.— DnekTpoH. TekcToBble faHHbIe.— M.: MocKkoBCcKkuit
TOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcHTET, Al [Tu Op Menua, 9bC ACB, 2016.— 239
c.— Pexxum noctyna: http://www.iprbookshop.ru/42909.— 9BC «IPRbooksy, o maposo?2.
JlonoJiHUTe/IbHASA JINTepaTypa:
1.MapyrtsH, A. C. IIpoekTupoBaHue CTaIbHBIX (epM MOKPBITHHA U3 IPSIMOYTOJIbHBIX,
POMOMYECKUX U MATHYTOJBHBIX THYTOCBApHBIX Mpoduiiei : yuebd.-crpas. nocodue / A.C.
Mapyrtsn, C.11. Ok6a ; CKOVY. - [Taturopck : CKOVY, 2012. - 156 c. : ui. - [pun.: c. 114-
154. - bubnuorp.: c. 113-113. - ISBN 978-5-905989-08-7
2.BacunweBa, T. B. Meramiokonctpykiuu : [yue0. mocobue]| / T.B. BacumwseBa. - M. :
NH®PA-M, 2011. - 336 c. : mi. - ISBN 978-5-98281-226-1



INPAKTUYECKOE 3AHSATHUE Ne7
Temal «l]enmpanvho corcamole KOJTOHHBL U CHLOTKU)

Heab padoThl: U3YYUTH HEHTPATIHHO CXKATHIE KOJIOHHBI U CTOMKHU.

3HaHMe: XapaKTEPUCTUKY CIUIOIIHBIX U CKBO3HBIX KOJIOHH. BBIOOp pacueTHO# cXeMbl U THIIA
kojoHHBI. [logbop cedeHuss U KOHCTPYKTHBHOE OGOpPMIICHHE CTEpXKHS CIUIOMIHBIX U
CKBO3HBIX KOJIOHH. THITBI M KOHCTPYKTUBHBIE OCOOCHHOCTH 0a3 KOJOHH. Pacder aHKEpHBIX
o6ontoB. CpoOoaHble (IIAPHUPHBIE) M IKECTKHE CONPSDKCHHUS OaJOK C  KOJIOHHAMH.
KoHcTpynpoBanue u pacyeT OroJIoBKOB KOJIOHH.

YMeHue: pa3pabaTbiBaTh 00bEMHO-TNIAHUPOBOUHBIE U KOHCTPYKTUBHBIE PEIICHUS 3/1aHUN C
WCIOJIb30BAaHUEM TPHUHIIUIUAAIBHBIX KOHCTPYKTHBHBIX CHCTEM; MPOSKTUPOBATH HECYIIUE U
OrpakJarolire KOHCTPYKIIMH 3JaHUN U3 COBPEMEHHBIX 3(PPEKTUBHBIX MaTEpUATIOB;IPAMOTHO
COCTaBUTh PACUETHYIO CXEMY COOPYKEHHS, BBIOpATh HanboJIee parmoHaIbHBII

METOJl pacueTa Ha HaJEKHOCTb, OOECIEYUB MPH OSTOM HEOOXOAUMYI MPOYHOCTH,
YCTOMYMBOCTh

U KECTKOCTh JJIEMEHTOB C YYETOM pEallbHbIX CBONCTB CTPOMTENBHBIX CTallei; MPaBUIBHO
BEIOMpATh MapKH CTPOMUTEIBHBIX CTaliel, oOOecleuuBaromme TpeOyeMble IOKa3aTelu
HAJE)KHOCTH, 0€30MacCHOCTH, YIKOHOMUYHOCTH U 3(PGHEKTUBHOCTH COOPYKEHUM; MPOBOIUTH
pacdeTsl KOHCTPYKIIMH C YYE€TOM COBPEMEHHBIX TpPEOOBAaHMW M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX BBIYUCIUTEIBHBIX KOMIUIEKCOB U IMTPOTPAMM.

DopmupyeMble KOMIETEHIIHN HJIH UX YACTH

Kon DopMynUpPOBKa:

K-3 Crioco0eH NpOBOAUTH pacyeTHOE OOOCHOBAaHWE M KOHCTPYHPOBAHME CTPOUTENBHBIX
KOHCTPYKIIMH 31aHUH ¥ COOPYKEHHUH MPOMBIIIJICHHOTO M T'PayKAaHCKOTO Ha3HAYCHHS

AKTYalbHOCTh TeMbl: AKTYyalbHOCTb pPa0OThl CBsi3aHa C TEM, 4YTO C pa3BUTHEM
METAJITyPruuecKoil TMPOMBIIIIEHHOCTH pacTeT O00beM M HOMEHKJIATypa METaJUIMYECKUX
U3JIENUI B CTPOUTENBCTBE U OCOOEHHO aCCOPTUMEHT U3 almoMMHUsA. M3 cTranbHOro mpokara
BO3BOJIAT KapKachl IPOMBIIIJIEHHBIX U FPAXKAAHCKUX 3/1aHUM, MOCTBI, U3TOTOBJISIIOT apMaTypy
IUI )Kelne300€TOHa, KPOBEJbHYIO CTajb, TPYObI, a TaKkKe paziIUuHble METaNIN4ecKHue
W3JIeNMs, 3aKJIETIKH, OOJIThI, TBO3/IU, IIYpPYIbl. Pa3nuyHblil NpoQuib alOMUHNS UCTIOIb3YIOT
JUIS. U3TOTOBJIEHUS! HECYIIMX U OTpaKJaroIuX KOHCTpYKIui, ¢ [lupokomMy MCHOIB30BAHUIO
METAJIJIOB B CTPOUTENBCTBE CIIOCOOCTBYET PSAJ UX LEHHBIX TEXHUYECKUX CBOMCTB: BBICOKAs
IIPOYHOCTh, IUIACTUYHOCTH, IIOBBIIIEHHAs TEIUIONPOBOJHOCTD, JJIEKTPONPOBOJHOCTh U
cBapuBaeMocTb. Hapsiny ¢ 3TUM MeTaysibl, U OCOOEHHO CTajb W YYryH, NpU JEHCTBUU
Pa3IUYHBIX I'a30B U BJIArH CUJIBHO KOPPOJIUPYIOT U TPEOYIOT CHIEIIUaIbHON 3aIlUTHI.
Teopernueckass yacTb: LleHTpanbHO-CcXKaTble KOJOHHBI MPUMEHSIOTCS Ul MOAJAEP-KaHUS
MEXyITaKHBIX MEPEKPbITUN U MOKPHITUN 3aHUN, B pabounx IUIO-IIAJAKaxX, MyTEeNpoBoax,
scTakafax M T. m. LleHTpanbHO-CcKaThle CTEpKHH paboOTalOT B COCTaBE KOHCTPYKTHBHBIX
3JIEMEHTOB M KOMIUIEKCOB TSDKENBIX PELIeTyaThiX (hepM U paM, CKAThIX 3JIEMEHTOB BaHTOBBIX
CU-CTEM U T. II.

KonoHHbI epearoT Harpy3Kky OT BhILIENEXallel KOHCTPYKIUN Ha (DyH-JaMEHTBI U COCTOST
U3 Tpex YacTell, onpeaensieMblX HX Ha3HAueHHEM: 1)OrojOoBOK, Ha KOTOPBIH OMHpaeTcs
BBILLIENIEKAIAs] KOHCTPYKIMSI, Harpy->karomas KOJOHHY; 2)CTep)KeHb — OCHOBHOM
KOHCTPYKTHUBHBIA JJIEMEHT, TIEpPEeNalolInii Harpy3-Ky OT oOrojioBka k 0aze; 3)0a3a,
nepeaoas Harpy3Ky OT CTEpXHs Ha QyHIaMEHT.

Pacuer u KOHCTPYUPOBAHUC OCHOBHOI'O JJICMCHTA LCHTPAJIbHO-CKATBIX KOJIOHH U CTCp)KHGfI
MMPOU3BOJAATCA OANHAKOBO.
V316l IMPUMBIKaHUA HECHTPAJIbHO-CKAThIX CTCp)KHCfI C APpyrumu QJICMCHTaAMH




KOHCTPYKTMBHOI'O KOMILJIEKCA 3aBUCAT OT BHJIa KOHCTPYKUMU. KOJOHHBI U CXKaTble CTEPKHU
MPOCKTUPYIOT MOYTH UCKITIOUUTEIHHO CTAIbHBIMHU.

Xopomo paboTal0T Ha UEHTpajlbHOE CXXAaThMe W HKOHOMHBIE [0 3arpare MeTaia
TpyOOOETOHHBIE KOJIOHHBI, CTEPKEHb KOTOPHIX COCTOUT M3 CTAJIbHOH TPYOBI, 3alOTHEHHON
o6eronoM. [lo craTtuueckoil cxemMe M XapakTepy HarpyKeHHUs KOJIOHHBI MOTYT OBITb
OJIHOSIpYCHBbIE W MHOTOsIpycHbIe. KOJIOHHBI M C)KaTble CTEP:KHH OBIBAIOT CIUIOUIHBIMHU WM
CKBO3HBIMHU. OOBIUHO CEYEHHE CILIOTHOM KOJIOHHBI MPOSKTUPYIOT B BUE IIUPOKOMOJIOYHOTO
JBYTaBpa, MPOKATHOT'O WJIM CBapHOT0, HamOoiee yIO0OHOTrO0 B M3TOTOBJIEHUH C MOMOIIBIO
ABTOMATUYECKOM CBApKM H  MO3BOJISIFOUIETO IPOCTO  OCYLIECTBISATh  IPUMBIKAHHE
MOA/ICPKUBAEMBIX  KOHCTPYKIUH. CTepkKeHb CKBO3HOW LEHTPAIbHO-CKATOM KOJIOHHBI
OOBIYHO COCTOUT M3 JABYX BETBEHl (LIBEJUIEPOB WIIM JBYTAaBPOB), CBSI3AHHBIX MEXIy cO00i
pemerkamu. Ocp, mepeceKkaroniasi BETBU, HA3bIBAECTCS MaTEPUATIbHOM; OCh, MapaljiesibHas
BETBSM, Ha3bIBaeTcs CBOOOAHON. PaccTosiHe Mex 1y BETBSIMH YCTaHABIMBACTCS U3 YCIOBHS
PaBHOYCTOMYHUBOCTH CTEPHKHS.

B kapkacax 0AHO3TaXHBIX NMPOU3BOJCTBEHHBIX 3JaHUN MPUMEHSIOTCS CTaJbHbIE KOJIOHHBI
TPEX THUIOB: IMOCTOSIHHOTO IO BBICOTE CEYEHHUs, NEPEMEHHOr0 IO BBICOTE CEUEHUS —
CTYIIEHYAThIe U B BUJIE IBYX CTOEK, HE JKECTKO CBSI3aHHBIX MEXIY COOON, — pa3/ieTbHBIE.

B KoyioHHaxX MOCTOSIHHOTO MO BBICOTE CEUEHUsl HAarpy3ka MOCTOBBIX KpaHOB IEpeIacTcsl Ha
CTepKEHb KOJIOHHBI YepPe3 KOHCOJIU, Ha KOTOPbIE ONMUPAIOTCS MOAKPaHOBbIE Oanku. CTepKeHb
KOJIOHHBI MOKET OBITh CIUIOLIHOTO WJIM CKBO3HOT'O ceueHMsl. bosbIioe T0CTOMHCTBO KOJIOHH
MOCTOSIHHOTO ceueHusi (0COOGHHO CIUIOIIHBIX) — WX KOHCTPYKTHUBHAs IPOCTOTA,
o0ecrieunBaroas HEOOJIBIIYIO TPYJOEMKOCTb U3TOTOBIICHHS. DTH KOJIOHHBI TPUMEHSIOT TIPU
CpPaBHHUTEIBLHO HEOONBIION Tpy3omoabeMHOCTH KpaHoB (Q15—20 T) u He3HAUUTENbHON
BoicoTe 1iexa (H go 8—10 m).

[Tpu kpanax 60bIION IPY30MO0ILEMHOCTH BBHITOJAHEE MIEPEXOAUTH HA CTYMEHYAThIE KOJIOHHBI,
KOTOpBI€ ISl OJHOATAXXHBIX MPOU3BOJCTBEHHBIX 3JaHUN SIBIAIOTCS OCHOBHBIM THIIOM
kojoHH. [lomkpaHoBasi Oainka B 3TOM ciy4yae ONMUPACTCS HAa YCTYN HIDKHETO YdacTKa
KOJIOHHBI U PacIioyaraeTcs o OCcu MOJAKPaHOBOW BETBH.

B 31aHusx ¢ KpaHaMH, pacnoJIOKEHHBIMH B JIBa Spyca, KOJIOHHBI MOTYT UMETh TPU y4acTKa C
Pa3HbIMH CEUEHUSIMU IO BBICOTE (IBYXCTYNEHYAThIE KOJIOHHBI), JOTOJIHUTEIbHbIE KOHCOIU U
T. A.

[Ipu kpanax ocoboro pexxuma padoThl MO0 AeNalT MPOEM B BEpPXHEH 4acTU KOJOHHBI (IpU
ee mupuHe He MeHee | M), MO0 yCTpauBaroT MPOXOJ MEXKIY KPaHOM U BHYTPEHHEH IpaHbio
BEPXHEUN 4aCTH KOJIOHHHBI .

B pasnenbHBIX KONOHHAX MOJKpPAaHOBAas CTOWKAa M IMIATPOBask BETBb CBSI3aHbl THOKUMH B
BEPTUKAIbHON IUIOCKOCTH TOPU3OHTAJIbHBIMHU IUIAaHKaMU. biarogaps 3ToMy mHoJKpaHOBas
CTOMKa BOCIHPHHHMMAET TOJHKO BEPTHUKAILHOE YCWJIHME OT KPaHOB, a IIaTpoBas paboTaeT B
CHUCTEME IIONEepeyY-HOM paMbl M BOCIPUHUMAET BCE MpPOYME HArpy3KH, B TOM YHCIE
TOPU30H-TAJbHYIO ONEPEYHYIO CUITY OT KPaHOB.

Kos0HHBI pa3fenbHOro THUMa pallMOHAIBHBI NP HU3KOM PACIHOJIOKEHUU KPaHOB OOJIBIION
IPy30MOIBEMHOCTH U MPU PEKOHCTPYKIIUHU IIEXOB (HAIPU-MEp, PU PACIIUPEHUN ).

" Bonipochl M 3aJaHus

Bonpocwt ona camokonmpons

1. Pacyer u KOHCTpyHMpOBaHHE OCHOBHOTO 3JIEMEHTa IIEHTPAIbHO-CXKATBIX KOJIOHH U
CTEPHKHEU.

2.Y370pl TPUMBIKAHUSA  LEHTPAIBbHO-CKATBIX  CTEpKHEH C  JIPYTUMH  DJIEMEHTaMHu
KOHCTPYKTUBHOT'O KOMILJIEKCA.

3. TpyO0oOeTOHHBIE KOJIOHHBI

4. CryneH4aTrble KOJIOHHBI

5. KonoHHbI pazaenbHOro Tumna



3aoanus (0oxnao)

1. Pacuet u KOHCTpyHpOBaHHE CKBO3HOW KOJIOHHBI.

2. Pacyer KOJIOHHBI Ha YCTOMYMBOCTh OTHOCUTEIFHO MAaTePHAIbHOM OCH X-X.
3. Pacder KOJIOHHBI Ha YCTOWYMBOCTH OTHOCUTEILHO CBOOOTHOM OCH Y-Y.

4. OrosoBOK CILJIOIITHOM KOJOHHBI.

5. OroyioBOK CKBO3HOM KOJIOHHBI.

6. KonctpyupoBanue u pacuet 06a3bl KOJIOHHBI.

Cnucok Jureparypsbl.
1.Mapytsan, A. C. (MuacTutyT cepBuca, Typusma u qu3aitHa (¢pmwiman) CKOY B .
[Taturopcke). Pacuer u skcriepuMeHTaIbHOE TPOSKTUPOBAHKE CTANIBHBIX PEIIeTYaThIX
MIPOTOHOB U3 THYTOCBAapHBIX npoduieii : yue6. mocodbue / A.C. Mapytsn ; CKOY, ¢ui. BT.
[Taruropcke, Umxenep. dak-t, Kad. cr-Ba. - [Iaruropck : [1d CKDY, 2014. - 116 ¢. -
[pw.: c. 75-113. - bubmumorp.: c. 72-74. - ISBN 978-5-905989-45-2
2.ITapnamkeBuy B.C. Meramnnyeckue KOHCTPYKIIUMHU, BKJItOYas cBapky. Yacts 1.
[Ipoun3BoacTBO, CBOMCTBA M pabOTa CTPOUTENBHBIX CTAJICH [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ [TapnamkeBnu B.C.— DnekTpoH. TEKCTOBbIE TaHHbIe.— M.: MOCKOBCKHIA
rOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcHUTET, All [T Dp Menuna, O5C ACB, 2014.— 161
¢c.— Pexxum gocrymna: http://www.iprbookshop.ru/27040.— 3BC «IPRbooksy, no mapoto
3.[MapnamkeBuy B.C. IIpoexTupoBanue u pacyeT METaNIMYECKUX KOHCTPYKLUN

pabounx IomanokK [INeKTpoHHbIN pecypc]: yueOnoe nocobue/ [Napnamxkesuu B.C.,
Bacwibkun A.A., bynaroB O.E.— DnekTpoH. TekcToBble f1anHble.— M.: MOCKOBCKUH
roCy/1apCTBEHHBIN CTPOUTENbHBIN yHUBEpcUuTeT, Al [T Op Menua, ObC ACB, 2016.— 239
¢c.— Pexxum pocryma: http://www.iprbookshop.ru/42909.— 3BC «IPRbooksy, o mapoito?2.
JonoiHUTeILHAS JIUTEpaTypa:
1.MapytsH, A. C. [IpoekTrpoBaHue cTaabHBIX (epM NOKPHITHI U3 NPSIMOYTOJIbHBIX,
POMOMYECKUX U MSATUYTOJBHBIX THYTOCBAPHBIX Mpoduuiel : yueb.-crpas. nmocodue / A.C.
Mapytsn, C.H. Okba ; CKOYVY. - [Isturopck : CKOVY, 2012. - 156 c. : un. - [Ipun.: c. 114-
154. - bubauorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2.Bacunbesa, T. B. MetammokoncTpykiuu : [y4ue6. mocobue] / T.B. Bacunbena. - M. :

NHOPA-M, 2011. - 336 c. : un. - ISBN 978-5-98281-226-1

IMPAKTUYECKOE 3AHATHUE Ne8
Tema8 «Depmovry

Leab padoThI: U3YIUTH (HEPMBI.

3nanue: cucrembl pepM M 007acCTh MX NPUMEHEHHS B CTPOHUTENIBHBIX KOHCTPYKITUSX.
KoMmoHoBKy KOHCTpyKIuit ¢depMm. YcroiunBocTh depM U cucTeMbl cBsizell. OmpeneneHue
pacyeTHOM Harpy3kd Ha (epMy W yCWIHil B €€ CTepXKHsAX. PacueTHble JJIMHBI CHKATHIX
AJIEMEHTOB W Tpe/ieibHble THOKOCTH cTep:kHel. CTep>KHEBbIE AIEMEHTHI IETKUX U TSHKETBIX
dbepMm. Y3mbl GepM mpu 3aBOACKON W MOHTAXKHOU CBapke. boiTOBbIE MOHTaXKHBIE CTHIKM HA
¢nanmax. IlpenBaputensHo HampspkeHHbIE (epMbl. CTpOMMIBHBIE W TOJACTPONUIBHBIE
depmbl. CucTeMbl IEPEKPECTHBIX (HEPM.

YMeHue: TPOBOIUTH WHKEHEPHBIC MCIHBITAHUS, MPOEKTHUPOBATh JETald M Y3IIbI
METAJUTNYECKUX

KOHCTPYKIMWA 3/IaHUNl U COOPYKEHUW; CAMOCTOATEIbHO HCIOJIb30BaTh MaTEMATHYECKHI
arrapar, COJEpXkKalUKCs B JIMTEPATYpPE IO CTPOUTEIBbHBIM HAyKaM, pAaCIIUPATh CBOU
MaTeMaTUYeCKUe MO3HAHUS; BeCTH (U3MKO-TEXHHUYECKUE PACUEThI C yUYETOM COBPEMEHHBIX
TpeOOBaHUII M C WCIOJIB30BAHUEM KOMITBIOTEPHBIX BBIYUCIUTEIBHBIX KOMIUIEKCOB U
MpOrpamm;



IrPaMOTHO COCTaBUTh PACUETHYIO CXEMY COOpPYKEHHs, BbIOpaTh HamOoJjee palroHaIbHbBIN
METO/]I pacueTa Ha HaJIeHOCTh 00€CIIeYNB IPHU 3TOM HEOOXOAMMYIO IPOYHOCTh U KECTKOCTh
JJIEMEHTOB C YYETOM pEAIbHBIX CBOWCTB CTPOHUTENIBHBIX MaTEpHalIOB, HCIOIb3Ys
COBPEMEHHYIO BBIUUCIUTEIbHYIO TEXHUKY.

DopmupyemMble KOMIETEHIIUH UJIH UX YACTH

Kon DopmyIIHpPOBKA:

K-3 Crioco0eH NpOBOAUTH pacyeTHOE OOOCHOBAaHWE M KOHCTPYHPOBAHHE CTPOUTENBHBIX
KOHCTPYKUMI 30aHUI U COOPYKEHUM TPOMBIIUIEHHOTO U FPaXKIAHCKOT0 Ha3HAYCHUS

AKTYaJIbHOCTh TeMbI: AKTyalbHOCTb pa0OTHl CBsi3aHAa C TEM, YTO C pPa3BUTHEM
METAJUTYPIrUUeCKOW MPOMBIIUIEHHOCTH pacTeT 00beM M HOMEHKJAaTypa MeTaUIMYECKHX
U3JIENUI B CTPOUTENHCTBE U OCOOEHHO aCCOPTUMEHT M3 alfOMHUHUS. M3 cTanbHOro mpokara
BO3BOJAT KapKachl IPOMBIIIUIEHHBIX U IPAXXJaHCKUX 3[JaHUH, MOCTBI, U3TOTOBIIAIOT apMaTypy
UL )KeJIe300eToHa, KPOBEJIbHYIO CTalb, TPYObI, a TaKKe pazIUYHbIe METAUTNYECKHUE
U3JIeNUs, 3aKJIeNKH, O0JIThI, TBO3/M, IIypynbl. Pa3nuunelii npoduib allOMUHUS UCTIONB3YIOT
JUTS. I3TOTOBJICHUST HECYIIMX U OTPaKIAIOIIUX KOHCTPYKIMi, ¢ LlnpokomMy MCHIOIB30BAHUIO
METAJUIOB B CTPOMUTENBCTBE CHOCOOCTBYET PAJ MX LIEHHBIX TEXHUYECKUX CBOMCTB: BBICOKas
MPOYHOCTh, IUIACTUYHOCTH, IOBBIIICHHAS TEIUIONPOBOAHOCTD, 3JIEKTPOIPOBOIHOCTh U
cBapuBaeMocTb. Hapsiny ¢ 3TUM MeTamuibl, U OCOOCHHO CTajldb M YYyryH, IpU JeHcTBUU
Pa3IMYHBIX Ta30B U BJIATH CHIIBHO KOPPOIUPYIOT U TPEOYIOT CIICIIMaTbHON 3aIIUTHI.
Teopernueckas yactb: IIpoucxoxaenue TepmuHa «pepma» 6epeT Hadalo OT JIATUHCKOIO
firmus, TO €cTh «IIPOYHBIN, KPEIKUI».

@depMoil Ha3bIBaeTCA CHUCTEMA CTEp)KHEH COEIMHEHHBIX MeXIy co0oOH B y3/lax u
00pa3yIonMX TeOMETPUYECKH HEM3MEHIEMYI0 KOHCTpyknmioo. Ilpu y31mo0BOi Harpyske
KECTKOCTh Y3JIOB HECYIIECTBEHHO BIHUSET Ha pabOTy KOHCTPYKLHHU, U B OOJBIIMHCTBE
CllydyaeB MX MOXKHO pacCMaTpuBaTh Kak IIapHUpHBIE. B 3TOM citydae Bce crepxHH (pepm
UCIBITHIBAIOT TOJIBKO PACTATMBAIOIIME WM CKUMAIOIINE OCEBbIE YCUIINS.

®epmbl 5KOHOMUYHEE OaJOK 1O pacxoly CTajid, HO Ooyiee TPYJOEMKH B HM3TOTOBJICHUH.
D¢ dexTuBHOCTH (hepM MO CPAaBHEHHIO CO CIUIOMIHOCTEHYAThIMU OajkaMH TeM OoJibIlle, YeM
OoJIbIIIe TTPOJIET M MEHBIIIE Harpy3Ka.

@epmbl  ObIBAlOT  MJIOCKMMHU  (BCE  CTepXKHM Jie)KaT B OJHOM  IJIOCKOCTH) U
MPOCTPAHCTBEHHBIMH.

[Tnockue ¢epMbl BOCHPUHHUMAIOT HAarpy3ky, HPUIOXKEHHYIO TOJIBKO B HX IUIOCKOCTH, U
HYXX/IAIOTCS B 3aKPEIUICHUH UX CBs3siMH. [IpocTpaHcTBeHHBIE (pepMbl 00pa3yroT KECTKHA
IIPOCTPAHCTBEHHBIN OpYC, BOCHPUHUMAIOIIMI Harpy3Ky B J1I000M HalpaBieHUU

OcCHOBHBIMU 3JIeMEHTaMH (hepM SIBIIIOTCS Mosica, oOpa3yromue KOHTYp (pepMbl, U perieTka,
cocTosIas U3 packocoB U cToeK. CoeTuHEeHne 3JIEMEHTOB B y3JlaX OCYIIECTBISIETCS MyTeM
HETIOCPEJICTBEHHOTO MPHUMBIKAHHUS OJIHUX DJIEMEHTOB K JPYTUM HJIH C TIOMOIIBIO Y3JIOBBIX
(acoHOK. DneMeHTHI (hepM LIEHTPUPYIOTCS MO OCSIM LIEHTPA TSHKECTH U1l CHUYKEHHSI Y3JI0BBIX
MOMEHTOB U 00ecIrie4eHus1 padOThI CTEP)KHEH Ha OCEBBIC YCHIIHSL.

PaccrosiHre Mex 1y cOCeTHUMH Y3JaMHU IMOSICOB Ha3bIBAETCs MaHeNbto (dB - maHeIb BEPXHETO
nosica, dH - HUKHET0), a pACCTOSTHUE MEXIY OTIOpaMH - TIPoJIeToM (/).

[Tosica pepm paboTaroT Ha MPOAOJIBHBIE YCHIIMS M MOMEHT (QHAJIOTHYHO MOSCaM CIUIOLIHBIX
6aJok); pemierka ¢gepM BOCIPUHUMAET B OCHOBHOM IONEPEUYHYIO CHITY, BBIIOJIHSAS (PYHKIIMH
CTEHKH OaJKu.

3Hak ycwius (MUHYC - CXKaTHe, IUTIOC - PACTsHKEHHE) B JJIEMEHTaxX peleTku ¢epMm ¢
napajyieIbHbIMA  TIOSCaMH  MOXKHO ~ OINPENeNuTh, €CIM BOCIOJIb30BaThCs  “‘OamouyHON
aHajoruen” .

CrasibHble (epMBbl IIUPOKO TNPUMEHSIOTCS BO MHOTHMX OOJIaCTSIX CTPOUTENbCTBA; B
MOKPBHITAAX W TEPEKPBHITUSX TPOMBIIIICHHBIX W TPAXTAHCKUAX 3[JaHHUH, MOCTaxX, OIMopax
JMHUN 3JIeKTporiepeiaun, 0ObeKTax CBSI3H, TEJICBUICHUS U paJuoBenianus (OalHu, MayThl),




TPAHCHOPTHBIX ACTAKAJaX, THAPOTEXHUUECKHX 3aTBOPAX, IPY30MOABEMHBIX KpaHaxX U T. [I.

@®epMbl UMEIOT Pa3HYI0 KOHCTPYKIMIO B 3aBUCUMOCTH OT HA3HAUYEHUS, HAarpy3ok u

KJ1acCU(UIUPYIOTCA IO PA3JIMYHBIM [IPU3HAKAM:

M0 CTAaTUYECKOH cxeme - OanouHble (pa3pe3Hble, Hepa3pe3Hble, KOHCOIbHBIE);

[I0 OYEPTaHMUIO IOSICOB - C HapajjIeIbHBIMU I0SiICAaMM, TpaleLueBUAHbIE, TPEYTrOJIbHBIE,

MOJIUTOHAJIbHBIE, CETMEHTHBIE

110 crI0co0y COETMHEHNUs JIEMEHTOB B Y3/1aX - CBApHbIE, KJI€NaHHbIE, OOJITOBBIE;

[0 BEJIMYMHE MAKCHUMAJIbHOTO YCWIIMS - JIETKHE - OJHOCTEHYaThleé C CEUCHHSAMHU U3

npokaTHbIX poduteii (yeunue N < 300 kH) u Tsoxenbie - IBYXCTYIEHUYATHIE C DJIEMEHTaMHU

cocraBHOro ceueHus (ycunue N > 300xH).

[IpomexxyTouHbIMH MeXay (epMoi M Oankol SBISAIOTCS KOMOMHMPOBAHHBIE CUCTEMBI,

COCTOSAIIME W3 OalKu, MOJKPEIUIEHHOW CHU3Y IIIpPEHTeJIeM WIM packocamu JHOO0 apKoi

(cBepxy). Ilomkperuisitomme 53J€MEHTHI yMEHBINAIOT HW3THOAIOIMNWA MOMEHT B Oanke

MOBBIIIAIOT KECTKOCTh cucTeMbl (puc.9.4,). KoMOMHMpOBaHHBIE CHUCTEMBI MPOCTHl B

U3rOTOBJIEHUMM (MMEIOT MEHBIIEE YHMCIO JJIEMEHTOB) M PpAlMOHAIBHBI B  TSDKENBIX

KOHCTPYKIIUSAX, & TAK)KE B KOHCTPYKIHMSIX C ITOJBHKHBIMH HAarpy3KaMH.

O¢dexkTuBHOCTE (hepM KOMOMHUPOBAHHBIX CHUCTEM MOXKHO IIOBBICUThH, CO3J]aB B HHX

MpeIBapUTEIIbHOE HAMPSHKEHUE.

B ¢epmax mnoABMKHBIX KPAHOBBIX KOHCTPYKLUMH W IMOKPHITMH OOJBIIMX IPOJIETOB, IJI€

YMEHBILIEHUE BeCa KOHCTPYKLUUHU JaeT OOJBLION 3KOHOMHYECKHH 3(PQPEKT, NPUMEHSIOT

QJIFOMUHUEBBIE CILJIABBI.

" Bonpochl 1 3a1aHuA

Bonpocwi ona camoxonmpons

1.Yro takoe dpepma.

2. D dexTuBHOCTH hepm.

3. Buas! pepm.

4. OCHOBHBIE JIEMEHTHI (PepM.

S5.ITpumenenne dpepm

6. Koncrpykuus gpepm

3aoanus (0oxnao)

1. KoMnoHoBKa KOHCTpYKLUi pepMm.

2. Tumel cedeHuit cTepxHen hepM.

3. Ilogbop ceueHuii 21eMeHTOB GepM.

4. ®epmsbl U3 TpYO.

Cnmcox aureparypsl.

1. OcHoBHas1 JiUTEpaTypa:

1.Mapyrtsan, A. C. (MHcTUTYT cepBuca, TypusMa 1 qu3aiiHa (¢puiman) CKOY Br.

[TsTuropcke). PacueT u sxcniepuMeHTaNbHOE MPOSKTUPOBAHHUE CTATBHBIX PEIIETYAThIX

IIPOrOHOB U3 THYTOCBAapHBIX npoduieii : yuel. mocodue / A.C. Mapytsan ; CKOVY, ¢un. BT.

[Taturopcke, Uuxenep. dak-1, Kad. cr-Ba. - [Iaturopck : [1d CKOY, 2014. - 116 c. -

[Tpun.: c. 75-113. - bubnuorp.: c. 72-74. - ISBN 978-5-905989-45-2

2.ITapmamkesuu B.C. MeTtamnmnueckne KOHCTPYKIIMH, BKJIKOYas cBapKy. Hacts 1.

ITpou3BoacTBO, CBOMCTBA U PabOTa CTPOUTENBHBIX CTalIel [ DNEKTPOHHBIN pecypc]: yueOHoe

noco6ue/ [Tapnamxkesuu B.C.— DnekTpoH. TekcToBble JaHHble.— M.: MOCKOBCKUI

TOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEepcHTET, All [T Dp Menuna, O6C ACB, 2014.— 161

c.— Pexxum noctyna: http://www.iprbookshop.ru/27040.— 9BC «IPRbooksy, o napoito
3.ITapnamxesnu B.C. IIpoekTrpoBanne u pacueT METAIUIMYECKUX KOHCTPYKIIMI

pabouux MI0MANO0K [ DIEeKTPOHHBIN pecypc]: yuebHoe nmocoodue/ Iapnamkesuu B.C.,

Bacunpkun A.A., BynaroB O.E.— DnekTpoH. TeKCTOBbIE AaHHbIE.— M.: MOCKOBCKHI1

rOCYJJapCTBEHHBIN CTPOUTENbHBIN YHUBEpcUTeT, All ITu Dp Menua, 95C ACB, 2016.— 239



¢c.— Pexum nocryna: http://www.iprbookshop.ru/42909.— 3BC «IPRbooksy, mo maposro2.
JlonoJHuTeIBLHAA JTUTEPATYypa:
1.MapytsH, A. C. IIpoekTupoBaHue CTAIBHBIX (PEPM IMOKPHITUH U3 MPSIMOYTOJIHHBIX,
POMOHMUYECKUX U MATUYTOJIBHBIX THYTOCBapHBIX Mpoduiei : yuel.-cripas. mocodue / A.C.
Mapytsn, C.1. Okba ; CKDYVY. - [Iaturopck : CKOVY, 2012. - 156 c. : un. - [Ipun.: c. 114-
154. - bubnuorp.: c. 113-113. - ISBN 978-5-905989-08-7

2.Bacunbesa, T. B. MetammokoHcTpykiuy : [y4e6. mocobue] / T.B. Bacunbena. - M. :

NH®PA-M, 2011. - 336 c. : ui. - ISBN 978-5-98281-226-1

HNPAKTUYECKOE 3AHATUE Ne9
Tema9 «Koncmpykuuu 30anuil u coopysicenuil paziuiHo20 HaA3HAYeHUA»

Henpr padorbi: OBIAAETh HABBIKAMU NPOEKTUPOBAHUS MAaJO3TAXHBIX M MHOTO3TaXHBIX
3J1aHUH, )KAJIBIX U TPOMBIIIJIEHHBIX 34AHUN U3 KOHCTPYKTUBHBIX SYECK.

3HaHMe: KOHCTPYKLUMHU OJHOITaXXHBIX IPOU3BOACTBEHHBIX 3JaHUil. bonbuienponérubie
MOKPBITUS C IUIOCKUMHU HECYHUIMMHM KOHCTPYKUMSMH. CTajlbHble KapKachl MHOTO3Ta)KHBIX
3manui. [IpocTpaHCTBEHHBIE KOHCTPYKIMM IOKPBITUM 30aHUN. JIMCTOBBIE KOHCTPYKLIHH.
BricoTHBIE COOpYKEHUH.

YMeHue: BbIOpaTh COOTBETCTBYIOLUE CTPOUTENbHbBIE KOHCTPYKIIUU JUIsl IPOEKTUPOBAHUS U
BO3BE/ICHUS 3/1aHUM M COOPYKEHUH pa3IMYHOIO HA3HAUEHUS; BBIIENATh B CIIO)KHOM OOBEKTE
IIPOCTEUIINE THIIBI HECYIIUMX KOHCTPYKIMH; COCTABJIATH PACUETHBIE CXEMbl 3JaHUA H
COOPYKEHHUH.

DopmupyeMble KOMIIETCHIMH MM UX YACTH

Kon

DopmyIHpPOBKA:

[1K-3

Crioco0eH NpOBOAUTH pacdeTHOE OOOCHOBAaHWE M KOHCTPYHPOBAHME CTPOUTENBHBIX

KOHCTI)YKI_[I/Iﬁ 3JIaHUN U coopyx(eHI/Iﬁ IIPOMBINIJICHHOI'O U I'PAKAAHCKOI'O HA3HAYCHU

AKTYaJIbHOCTh TeMbI: AKTYaIbHOCTh pabOThl CBs3aHAa C TEM, YTO C Pa3BUTHEM
METaJUTyPTHUECKOM TPOMBIIUICHHOCTH pPAacTeT O0bEM M HOMEHKIATypa MeETaUIMYeCKHX
W3JIeJN B CTPOUTEIHCTBE U OCOOEHHO aCCOPTUMEHT M3 anmoMuHMs. M3 cTanbHOrO mpokara
BO3BOJISAT KaPKAChI POMBIIIJIEHHBIX U TPAXKIAHCKUX 3JaHUM, MOCTBI, U3TOTOBIIAIOT apMaTypy
JUIS JKeNe300€TOHa, KPOBEIbHYIO CTallb, TPYObI, a TakKe pa3IMyHble METaTHYECKUE
W3/IeNS, 3aKJICTIKH, OOJITHI, TBO3/H, IIYPYIbl. Pa3nuuHbiil mpoduias aTlOMUHHS UCTIOIB3YIOT
JUTSL U3TOTOBJICHUSI HECYIIUX M OTPaKIAIoNINX KOHCTpYKIuid, ¢ [llnpokomy rcmnonbp30BaHUIO
METaJUIOB B CTPOUTENILCTBE CIIOCOOCTBYET DSl UX IEHHBIX TEXHUUYECKUX CBOMCTB: BBICOKAS
MPOYHOCTh, IUIACTUYHOCTb, IIOBBIIICHHAS TEIJIONPOBOJAHOCTD, JJIEKTPONPOBOJHOCTh U
cBapuBaeMocTh. Hapsny ¢ 3TUM MeTayuibl, © OCOOCHHO CTajllb W YYryH, NPH JEHCTBUU
Pa3IMYHBIX Ta30B U BIArd CUJIBHO KOPPOAUPYIOT U TPEOYIOT CIIEIUATbHON 3aIUTHI.
Teopernueckass 4yacTb: 3JaHUE — 53TO HA3eMHOE CTPOUTEIBHOE COOPYXKEHHE C
MIOMEUIEHUSIMU JUIsl IPOKUBAHUS U (WJIN) EATEIbHOCTH JIIOACH, pa3MeIleH sl TPOU3BOCTB,
XpaHeHUs NPOAYKIHH WiH cojaepkanus )KUBOTHBIX[ CHull 10-01-94. Cucrema HOpMaTHBHBIX
JIOKYMEHTOB B CTPOUTEIHCTB].

CoopyxeHue — 3TO eIMHUYHBIN pe3yJIbTaT CTPOUTEIBHOM JEATEIbHOCTH, MPETHA3HAYCHHBIN
JUTSL OCYIIECTBIICHUS OTPEACIEHHBIX TOTPEOUTENHCKUX (DYHKIIUH.

[TonsiTHEe «3MIaHUST U COOPYKEHUS» B CUCTEME HOPMATHUBHBIX JOKYMEHTOB MOAPA3yMEBACT
«3IaHUS U APYTUE CTPOUTEIBHBIE COOPYKEHUS».

Koncrpykuun 3panus. @opma 31aHUS CO3/1A€TCS MPU MOMOIIM OTJEIbHBIX 3JIEMEHTOB —
CTPOUTENBHBIX KOHCTPYKLMI, BBITOJHSIOMIMX HECYLIUE, OrPakJarollne MU COBMEILCHHBIE
(Hecymme wu orpaxnparpommue) GyHknuu. CoONpoTHUBICHWE 3MaHUS WM WHXEHEPHOTO
COOPYKCHHsSI CHUJIOBBIM BO3JCHCTBUSAM OOECIEUMBACTCS €r0 HECYIIMMH KOHCTPYKIIMSIMH,




00BbEIMHSIEMbBIMU B KOHCTPYKTHBHBIE CHUCTEMBI (HMCIOJB3YeTCs TaKKe TEPMUH 'Hecyliue
cuctemsl"). Ilo odunManbHONM CTPOUTENHHON TEPMUHOJIOTHU, HECYITHE KOHCTPYKIIUU — 3TO
CTPOUTEIBHBIE  KOHCTPYKLUWH, BOCHPUHMMAIOLIME HArpy3KM U  BO3JEWUCTBUS U
00eCTIeYnBaOIINE MPOYHOCTh, KECTKOCTh M YCTOHYMBOCTD 3/IaHUM U COOpPY>KEHHH. 3aluTy
3l1aHus OT  BO3JCHCTBUII HECHJIOBOIO  XapakTepa O0ECHeuuMBalOT  Orpa)Kaarolne
KOHCTpyKUMU. OHU INpeAHa3HAuY€Hbl Ul M30JIALUHM BHYTPEHHUX OOBEMOB B 3JIaHUU OT
BHEIIHEH cpeapl U 3allUThl 3TUX OOBEMOB OT aTMOC(EpPHBIX BO3JEHCTBUM, IIYMOB H
BuOpanuii. Takum 06pa3zoM, CTPOUTENbHBIE KOHCTPYKIIMU 3AaHUN MPOTHBOCTOSAT BHEUIHUM
BO3JICHCTBUSIM, MPH OSTOM COXpaHsis (GOopMy CTPOUTEIBHOTO OOBEKTa U CIOCOOCTBYS
BBITIOJTHEHUIO €T0 (DyHKITHIA.

ecylllasgs KOHCTPYKILHMSI 3aHMMAaeT B COBPEMEHHON apXUTEKType OCHOBOIIOJATAOIIEE MECTO.
KoHCTpyKIIMST MOXET CIIy’)KUTh OCHOBHBIM HWHCTPYMEHTOM JUIsi co3gaHus ¢opmbl. Ot
KOHCTPYKUMH M HUX (QOpM 3aBUCUT pEUICHHE OCHOBHBIX 3a/lad apXUTEKTYpHhI:
(GYHKIMOHATBPHOM ~ OpPraHW3allMM  TPOCTPAHCTBA, OCTETUKH  COOPYXEHHS U  €ro
SKOHOMUYHOCTH. B KOHCTpYKUMSAX KOHIIEHTPUPYIOTCS HOBEWIIME JOCTUKEHUS HAYKH H
texHuku. B kxonme XX — Hawane XXI B. mnosBuioch NOHATHE "KOHCTPYKTHBHAs
apxurektypa". OIMH W3 SpUAWIIMX NOPEACTABUTENIEW STOrO HAIPaBICHUS — HCIAHCKHUI
apxutekTop Cantbsro Kanarpasa.

" Bommpochl u 3agaHust

Bonpocwl ona camoxonmpons

1.3nanue.

2.Ha 1em OCHOBBIBAIOTCS TEXHOJIOTHH BO3BEICHUS 3[ITaHUN B COOPYKEHUH.

3.CoopyxeHue

4. Knaccuukarus mo Ha3HAaYCHUTO

5.Ha3znauenue crpoutenbHON oTpaciu

3aoanus (0oxnao)

1. TexHOJIOTHUECKHUE PEKUMBI.

2. [TapameTppl TEXHOJIOTMYECKOIO IIPOLIECCa BO3BEACHUS 3/1aHUS WM COOPYKEHHUSL. .

3. TEXHOJIOTHYHOCTH CTPOUTENIBHOM MPOLYKIUH.

4. TexHonornyeckas CTpyKTypa Mpolecca BO3BEACHHS CTPOUTEIbHBIX OOBEKTOB.

5. IIpoekTHO-CMEeTHAas! JOKYMEHTALIHS.

6. TexHonornueckas NpoeKTHas JOKYMEHTAIHsl.

Cnucok qureparypsbl.
1. OcHoBHas IuTEpaTypa:
1.MapytsH, A. C. (MHCTUTYT cepBuca, Typu3Mma u au3aiiHa (guinan) CKOY Br.
[TaTuropcke). PacueT u sxcniepuMeHTaIbHOE MPOEKTUPOBAHUE CTAIBHBIX pelIeTUaThIX
IIPOrOHOB U3 THYTOCBAPHBIX Ipoduiiei : yued. nocodbue / A.C. MapytsH ; CKOVY, ¢pui. BT.
[Tsaturopcke, Muxenep. dak-t, Kad. cr-Ba. - [laturopck : [1d CKDY, 2014. - 116 c. -
Ipwr.: c. 75-113. - bubmmorp.: c. 72-74. - ISBN 978-5-905989-45-2
2.ITapnamkesnu B.C. MeTamnueckne KOHCTPYKLUH, BKIr04ast cBapky. Yacts 1.
[Tpon3BoaCTBO, CBOMCTBA M pabOTa CTPOUTENHHBIX CTAJICH [ DIIEKTPOHHBIN pecypc]: yueOHoe
noco6ue/ [TapnamkeBuu B.C.— DnekTpoH. TekcToBble JaHHble.— M.: MOCKOBCKUI
rOCYJJapCTBEHHBIN CTpOUTENbHBIN yHUBepcuTeT, Al [Tu Op Menua, 9bC ACB, 2014.— 161
c.— Pexum nocryna: http://www.iprbookshop.ru/27040.— 9bC «IPRbooks», mo mapo:to
3.ITapnamkesny B.C. IIpoexkTupoBanne u pacyeT METANIMYECKUMX KOHCTPYKLUI
pabouunx TIOMAA0K [ DNeKTpOHHBIN pecypc]: yueoHoe mocooue/ [Mapmamkesud B.C.,
Bacunbskun A.A., bynaros O.E.— DnekTpoH. TekcToBble faHHble.— M.: MockoBCcKkuit
TOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcHTET, All [T Dp Menuna, 96C ACB, 2016.— 239
c.— Pexxum noctyna: http://www.iprbookshop.ru/42909.— 3BC «IPRbooksy, o maposto?2.
JdomosHuTeIbHAS JIUTEpATYypa:



1.MapytsH, A. C. IIpoekTupoBaHue CTATBHBIX (EPM MOKPHITUI U3 MIPSIMOYTOJIBHBIX,
POMOHMUYECKUX U MATUYTOJIBHBIX THYTOCBapHBIX Mpoduieii : yued.-cripas. mocodue / A.C.
Mapytsn, C.1. Ok6a ; CKDYVY. - [Iaturopck : CKOVY, 2012. - 156 c. : un. - [Ipun.: c. 114-
154. - bubnuorp.: c. 113-113. - ISBN 978-5-905989-08-7
2.BacunbeBa, T. B. MetammokoHcTpykiuu : [y4e6. mocodue] / T.B. Bacunbena. - M. :
NH®PA-M, 2011. - 336 c. : ui. - ISBN 978-5-98281-226-1

MNPAKTUYECKOE 3AHATHUE Nel0
TemalO «Pexoncmpykyusn»

Hean padorbl: O3HAKOMIICHHE C OOINMMHM CBEICHHUSIMH W TOHATHSAMHU II0 IPOBEICHHUIO
PEKOHCTPYKIIMM 3JaHMA H COOPYXEHHH, a TakkKe C OCHOBHBIMH (hpaKTOpamu,
OTIPEACTISIONUMHU HEOOXOAUMOCTh TIPOBEACHHS PabOT MO PEKOHCTPYKIIHH.

3nanue: oOcjeOBaHHE M OIICHKA TEXHMYECKOTO COCTOSIHHS KOHCTPYKIUH. [ledekTsr u
MOBPEKACHUST METALIUYECKUX KOHCTPYKIMH. OmpeneneHue IeUCTBYIOIIMX Harpy3oK.
OrneHKy KadecTBa CTallM AKCIUTYaTUPYEMbIX KOHCTPYKITH.

YMeHuUe: onpeeisaTh CPOKH CIYXKOBI 2JIEMEHTOB 31aHHUSI, BBISBIATH 1e(DEKTHI, BOSHUKAIONITNE
B KOHCTPYKTHBHBIX 3JI€MEHTax 3[aHUH, OIEHUBATh TEXHUYECKOE COCTOSHUE KOHCTPYKIUH
3aHUH W KOHCTPYKTHUBHBIX 3JIEMEHTOB; BBIIOJHITH OOMEpOYHBIC PabOTHI W MPUMEHSTH
WHCTPYMEHTAJbHbIE METOAbl KOHTPOJISI OKCIUTyaTallMOHHBIX KadecTB KOHCTPYKIIMIA,
MPUHUMATh PEHICHUE O TEXHUYECKOM M AKOHOMHYECKOH I1€JeCO00pa3HOCTH MPOBEIACHUS
paboT MO  PEKOHCTPYKIMH;  pa3pabaTeiBaThb  OOLIECTPOUTENBHBIE  MEPONPUATHUSA,
HalpaBJieHHbIE Ha TMOJCP)KaHUE OHKCIUTyaTaI[AOHHOW HAJEKHOCTH 3IaHHUM; BBIMOJHATD
MePerIaHUPOBKY U MPEAYCMaTPUBATh AIEMEHTHI MOJCPHU3AINN 3/IaHUH.

dopmupyemMble KOMIIETEHIIMU I UX YaCTH

Kon DopMynUpOBKa:

MK-3 Crioco0eH NpOBOAUTH pacyeTHOE OOOCHOBAaHWE M KOHCTPYHPOBAHME CTPOUTENBHBIX
KOHCTPYKIMH 31aHUI M COOPY>KEHUH MPOMBIIUIEHHOTO U IPAX1aHCKOr0 Ha3HAYEHUS

AKTYaJlbHOCTh TeMbl: AKTyalbHOCTb pa0OThl CBsi3aHa C TEM, YTO C pa3BUTHEM
METAJITypruuecKoil TMPOMBIIIEHHOCTH pacTeT 00beM M HOMEHKJIATypa METaJUIMYECKUX
U3JIENIUI B CTPOUTENBCTBE U OCOOEHHO aCCOPTUMEHT U3 almoMMHUsA. M3 cranbHOro mpokara
BO3BOJST KapKachl IPOMBIIUICHHBIX U TPAXIAHCKUX 3JaHUN, MOCTBI, U3TOTOBJISIFOT apMaTypy
IUI )Kelne300eToHa, KPOBEJIbHYIO CTalb, TPYObI, a TaKkKe paszIUYHble MeETaNIH4YecKue
W3JIeJHs, 3aKJIENIKU, OOJIThI, TBO3/IU, IIYpPYIbl. Pa3nuyHblil NpoQuib alOMUHNS UCTIOIb3YIOT
JUIS. U3TOTOBJIEHUS HECYIIMX U OTpakKJaroIuX KOHCTpYKIui, ¢ [lupokomMy nCHOIb30BaHUIO
METAJIJIOB B CTPOUTENIBCTBE CIIOCOOCTBYET psJl MX IIEHHBIX TEXHUYECKUX CBOMCTB: BBICOKAs
[IPOYHOCTh, IUIACTUYHOCTH, IIOBBILICHHAS TEIUIONPOBOJHOCTD, 3JIEKTPOIPOBOJHOCTh H
cBapuBaeMocTb. Hapsiny ¢ 3TUM MeTaisibl, U OCOOEHHO CTajb W YYryH, NpU JEHCTBUU
Pa3UYHBIX I'a30B U BJIArH CUJIBHO KOPPOJIUPYIOT U TPEOYIOT ClIeIIMaTbHON 3aIUTHI.
Teoperuyeckasi 4acTh: PEKOHCTPYKIMS 3JaHUN M COOPYKEHHM - 3TO UX MEPEYCTPOMCTBO C
LEJIbI0 YaCTUYHOTO MJIM IMOJHOTO M3MEHEHUs (DyHKIIMOHAJIBHOTO Ha3HAYEHHS, YCTaHOBKHU
HOBOT0 3¢ (EKTUBHOIO 00OPYIOBaHUS, YIyULICHUS 3aCTPOUKH TEPPUTOPHUIl, IPUBEIECHUS B
COOTBETCTBUH C COBPEMEHHBIMU BO3POCIIMMH HOPMAaTUBHBIMU TPEOOBAHUSIMH.

Ona sBisieTcs 4YacTbio OOIIEH PEKOHCTPYKIIMH TPOU3BOACTBEHHBIX NPEANPUITHH WIH
TOPOACKOTO paiioHa, >XHJIOTO MAacCHBa, KOMILJIEKCA COIMAIbHO-OBITOBBIX, KYJIbTYPHBIX
YUPEKICHUN.

PexoHCTpyKLIMS 30aHUN U COOPYKEHUN OCYILIECTBIIACTCS U IIPU IMPOBEACHUU TEXHUYECKOTO
[IEPEBOOPYKEHUS TPEANPUATHI, OJHAKO B OSTOM CIIy4ae pacxoJbl Ha CTPOUTEIBHO-
MOHTa)KHbIE Pa0OThI HE TOJIKHBI MPeBbIIATh 10% 00X KamUTaIOBIOKEHUH.




IlepeycTpoiCTBO BKIIFOYAET NEPEIUIAHUPOBKY U YBEIIMUEHUE BBICOTHI IIOMELICHU, YCUIICHUE,
YaCTUYHYIO pa300pKy M 3aMeHy KOHCTPYKLIMH, a TakKe HaJCTPOWKY, NPHCTPOHKY U
yilydlieHue gacajoB 3JaHUH.

HemanoBakHyt0 poib PEKOHCTPYKIHS OyIeT WrpaTh M B YIy4IIEHHE APXUTEKTYpPHOTO
o0JIMKa HaIllUX FOPOJOB, IPUAAHUS UM UHAUBUAYAIBHOCTD,

PexkoHCTpyKkLMS JODKHa HOCHUTh KOMIUIEKCHBIM — XapakTep, YYUTBIBATh JJIUTEIIBHYIO
IIEPCIIEKTUBY pa3BUTHS TIOpoJa, paiioHa, NpeanpusaThii. HEeKOMIUIEKTHOCTh IOAX0[a,
YIIOBJIETBOPEHMSI TOJIBKO UHTEPECAM CETOIHSAIIHETO JHSI, OTCYTCTBUE NEPCIIEKTUBHOIO IJIaHa
MOTYT IIPUBECTHM 4Ye€pe3 OIPEIEICHHOE BpEMs K HEBO3MOXXHOCTH OCYILECTBICHUS
MoCJeTyIoNIei pEeKOHCTPYKIIMHU 0€3 CHOCa CIIOKUBIIMICS TOCIE MTPOBEACHUS PEKOHCTPYKIIUU
3aCTPOMKH.

Kak mpaBmiio, pEeKOHCTPYKLHS JKUJIBIX, TPAKIAHCKUX U IPOU3BOJACTBEHHBIX 3JIaHUUN
IIPOBUJIUTCSL B YCJIOBHUAX IIOBBIIIEHHOW CTECHEHHOCTH, YTO HE II03BOJISET HCIOJIb30BaTh
ONTUMAJIbHbIE KOMILJIEKThl CTPOMTEIBHBIX MEXaHU3MOB M MAallWH, OPraHU30BbIBaTh MeECTa
CKJIaJMpPOBaHMs JUIsl CO3JaHUS HOPMAaTHBHBIX 3alacoB MarepuanoB M wusnenuil. Cama
JIOCTaBKa KOHCTPYKIMH (OCOOEHHO KpYyHMHOrabOapUTHBIX) MOXKET OBbIThb Upe3BbIUANHO
3aTpy/HEHa CIOXKHUBILIUMUCS rabapuTaMu Mpoe3/I0B.

Cepbe3Hble TPYIHOCTH 4YacTO BO3HUKAIOT IPU ONPEICICHWH MeECTa paluOHAIbHOU
YCTaHOBKH I'PY30IOJbEMHBIX MEXAHU3MOB B MOHTaXHOW 30HE, @ B HEKOTOPBIX CIIydasx MpHU
pa3paboTKe BO3MOMKHBIM BOCIIOJIB30BAaThCSI KpaHAMH M HEOOXOIUM TIEepexo] Ha MeHee
MHAYCTpHAJIbHbIE KOHCTPYKTHBHbIE pelieHus. [l yKa3aHHBIX cUTyaluuil pa3paboTaH u
YCHELIHO PEAM30BbIBACTCS LENbIA P MPENIOKEHUH, OCHOBAHHBIX HAa HCIOJIb30BAaHUU
KOHCTPYKLHUI KaK U3 TPAJULUOHHBIX CTPOUTEIbHBIX, TAK U3 HOBBIX JIETKUX BBICOKOIIPOYHBIX
MaTepUasoB.

PexkoHcTpyKLnsA cBsi3aHa C BOCCTAHOBJIEHUEM JKCILTyaTallMOHHBIX IIOKA3aTeNIel U yCUIICHUEM
HECYLIMX 3JEMEHTOB 3/JaHUA U COOpPYXKEHHH. OTH padoThl TpeOYIOT WHIUBUIYATbHBIX
MIOAXOJM0B, OTJIMYHBIX OT TOAXOJAOB K KOHCTPYKTUBHBIM pEUICHUSM IIpU HOBOM
CTPOMUTENBCTBE.

Cepbe3Hble TPYJHOCTH BO3HUKAIOT B MPOLIECCE PEKOHCTPYKLUU ITPOU3BOJACTBEHHBIX 34aHUI
B CBA3M C HEOOXOIMMOCTHIO O0ECleyeHHs] MUHMMyMa OCTAaHOBKM pPabOThI MpEeANpUSTHH.
IloTepss BciaencTBHE yMEHBIIEHUs BBINYCKAa INPOAYKLIUHU COINOCTABHUMBI, @ B HEKOTOPBIX
Clly4asiX CYIIECTBEHHO IPEBBIIAIOT O0BbEMBbl KAaNUTAIbHBIX BIOKEHMH Ha CTPOUTENIBHO-
MOHTa)XHble PabOTHl MO0 PEKOHCTPYKLUU WIM TEXHUYECKOMY IepeBoopyxkeHHo. [lorTomy
HEOoOXOMMO TPHUMEHEHHE CIEeUHUaJIbHBIX METOJOB YCWIECHHS, pa300pKu, MOHTaxa
KOHCTPYKLHUH, UCKIIIOYAIOIUX MOJHOCTHIO WM CBOJSIIUX K MUHUMYMY OCTaHOBKY pa®OTbI
MPEATPUITHI.

" Bonpochl 1 3aJaHUA

Bonpocw ona camoxonmpons

1. Kak npoucXoauT peKOHCTPYKIUS 3JaHUNA U COOPYKEHUH.

2. Yto B ce0st BKITIOYACT MEePEYCTPOHCTRO.

3. PEeKOHCTPYKIUS JKUIIBIX, TPAKAAHCKUX U IPOM3BOJCTBEHHBIX 3AaHUH.

4. TpyAHOCTH HPU PEKOHCTPYKIMSIX.

3aoanus (Ooxnao)

1. MeToap! ycuiIeHUs! METANTNYECKUX KOHCTPYKIIUH.

2. YcwiieHre pa3rpyxaronieii CToinKkoi.

3. YcuseHue CTalbHbIX CTOEK HEHAIPSKEHHBIMH JIEMEHTAMU.

4. CiocoObl YCUIIEHUS COOPYKEHUI.

Cnmcok aureparypsl.

1. OcHoBHas1 IUTEpaTypa:

1.Mapyrtsan, A. C. (MucTuTyT cepBuca, TypusMa 1 qu3aitHa (¢pmiman) CKOY Br.
[Taturopcke). Pacuer u skcriepuMeHTaIbHOE TPOEKTUPOBAHHUE CTANBHBIX PeIIeTYaThIX



MMPOTOHOB M3 THYTOCBAPHBIX Mpoduieit : yued. mocodue / A.C. Mapytsn ; CKOY, ¢un. BT.
[Tsaturopcke, Muxenep. dak-t, Kad. cr-Ba. - [laturopck : [1® CKDY, 2014. - 116 c. -
[Ipun.: c. 75-113. - bubmumorp.: ¢. 72-74. - ISBN 978-5-905989-45-2
2.ITapnamkesuu B.C. MeTtamnueckne KOHCTPYKLMH, BKIIto4as cBapky. Hacts 1.
[Tpoun3BoaCTBO, CBOMCTBA M pabOTa CTPOUTENBHBIX CTAJICH [ DIIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ [TapnamkeBny B.C.— DnekTpoH. TEKCTOBBIE TaHHbIe.— M.: MOCKOBCKHIA
TrOCYJAapCTBEHHBIN CTPOUTENbHBIN YHUBEpcUTET, Al [Tu Op Meauna, ObC ACB, 2014.— 161
c.— Pesxxum noctyna: http://www.iprbookshop.ru/27040.— SBC «IPRbooksy, o maposto
3.I1apnamkesuyd B.C. [IpoekTupoBanue u pacyeT METAUTMYECKUX KOHCTPYKIIUM

pabourx IoMAI0K [DNEeKTPOHHBIN pecypc]: yuedbnoe nocodue/ [Napnamkesuy B.C.,
Bacunpkun A.A., bynaroB O.E.— DnekTpoH. TeKkcToBbIe AaHHbIe.— M.: MOCKOBCKHi1
rOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEepcHUTeT, Ali I1u Dp Menuna, O95C ACB, 2016.— 239
¢c.— Pexum nocryna: http://www.iprbookshop.ru/42909.— 3BC «IPRbooksy, mo maposnro2.
JlonotHUTE/ILHAS JIUTEpaTypa:
1.MapytsH, A. C. IIpoekTupoBaHue CTAIBHBIX (EPM IMOKPHITUH U3 MIPSAMOYTOJIbHBIX,
POMOHMYECKUX U MATHYTOJIBHBIX THYTOCBapHBIX Mpoduieii : yued.-cripas. mocoodue / A.C.
Mapytsn, C.1. Dx6a ; CKOY. - [laturopck : CKOVY, 2012. - 156 c. : un. - [Ipun.: c. 114-
154. - bubmuorp.: c. 113-113. - ISBN 978-5-905989-08-7

2.Bacunbesa, T. B. Metannokonctpykuuu : [yue6. mocobue] / T.B. Bacunbsesa. - M. :

NH®PA-M, 2011. - 336 c. : wi. - ISBN 978-5-98281-226-1

IMPAKTUYECKOE 3AHSTHE Nell
Temall «PekoncmpyKkuyusa»

Heas padorbi: O3HaKOMIIEHHE C OOIMMMH CBEICHUSIMH W TIOHSATHSMHU IO TPOBEICHUIO
PEKOHCTPYKIIMM 3AaHUA U COOPYKEHHUH, a Takke C OCHOBHBIMU (paKTOpaMmu,
OTPEIEIAIOMIUMHA HEOOXOUMOCTh IPOBEICHUSI pa0dOT 10 PEKOHCTPYKIIHH.

3HaHue: onpeieJICHUE PACUETHBIX COMTPOTUBIICHUI MaTepualna u coenuHennil. [IpoBepounbie
pacyeTsl KOHCTPYKIUH. OCOOEHHOCTH pacyeTa AJIEMEHTOB U COCIMHEHHM, YCHJICHHBIX TOJ]
Harpy3koil. Ycusienue 6alok, CTpONIIBHBIX (hepM, KOJIOHH.

YmeHmue: onpenensiTh CPOKHU CITYKOBI AJIEMEHTOB 3/IaHNS, BBISBIATH J1€(DEKThI, BOSHUKAIOIINE
B KOHCTPYKTHUBHBIX 3JIEMEHTaX 3JaHUi, OLICHMBaTh TEXHUYECKOE COCTOSHUE KOHCTPYKLHUU
3MaHU ¥ KOHCTPYKTHMBHBIX JJIEMEHTOB; BBINOIHATH OOMEpPOUYHBIE PAOOTHI U TMPUMEHATH
WHCTPYMEHTAJIbHBIE METOJbl KOHTPOJS O3KCIUTyaTallMOHHBIX KA4yeCTB KOHCTPYKLHUN;
MPUHUMATh PEIICHUE O TEXHHUYECKOM M SKOHOMHUYECKOHW I11eJIeCO00Pa3HOCTH TPOBEACHUS
paboT MO  PEKOHCTPYKIMH;  pa3pabaThiBaTh  OOLIECTPOUTENBHBIE  MEPONPUSATHUSA,
HalpaBJieHHbIE Ha TMOJICp)KaHUE OHKCIUTyaTal[AOHHOW HAJEKHOCTH 3JaHHUI; BBITOJHATD
MEePEIUIaHUPOBKY U MPEAYCMATPUBATH 3JIEMEHTHI MOJIEPHU3ALINY 3TaHUM.

dopmupyemMbie KOMIETEHIMHA UJIH UX YACTH

Kon DopMyIHpOBKa:
MK-3 Crioco0eH NpOBOAUTH pacyeTHOE OOOCHOBAaHWE M KOHCTPYHPOBAHHME CTPOUTENBHBIX
KOHCTPYKIMH 3JaHUN M COOPY>KEHUH MPOMBIIUIEHHOTO U IPayKAaHCKOT0 Ha3HAYECHUS

AKTYaJIbHOCTh TeMbI: AKTYaIbHOCTh pabOThl CBsf3aHa C TE€M, 4YTO C pa3BUTHEM
METaJUTyPTHUECKOW TMPOMBINUICHHOCTH pPacTeT O0beM M HOMEHKIATypa METaUIMYeCKHX
W3JIeJNA B CTPOUTEIHCTBE U OCOOEHHO aCCOPTUMEHT M3 almoMuHMs. 3 cTaapbHOro mpokaTa
BO3BOJIAT KaPKAChI MPOMBIIIJIEHHBIX U TPAXKIAHCKUX 3JaHUNA, MOCTBI, U3TOTOBIIAIOT apMaTypy
JUIS  KeNe300€TOHA, KPOBEIBHYIO CTallb, TPYOBI, a TakKe pa3IHYHbIe METAUTHYECKUE
W3/IeNNsS, 3aKJICTIKH, OOJITHI, TBO3/H, IIYPYMbl. Pa3nuuHbiii mpoduias aJlOMUHUS UCTIOIB3YIOT
JUTSL U3TOTOBJICHHSI HECYIIUX M OTPaKIAIONINX KOHCTpYKIHi, ¢ [llnpokomy rcmonbp30BaHUIO




METAJUIOB B CTPOMUTEIBCTBE CIOCOOCTBYET s/l UX LIEHHBIX TEXHHUUYECKUX CBOMCTB: BBICOKas
IIPOYHOCTh, IJIACTUYHOCTH, IIOBBIIIEHHAs TEIUIONPOBOAHOCTb, AJIEKTPOIPOBOJHOCTh U
cBapuBaeMocTb. Hapsiny ¢ 3TUM MeTamibl, U OCOOCHHO CTalb M YyryH, IpU JeHcTBUU
Pa3IMYHBIX T'a30B U BJIATH CHIIBHO KOPPOIUPYIOT U TPEOYIOT CHIEIUATbHON 3aIIUTHI.
Teoperuyeckast 4actb: [lpu HemocTaTouyHOW Hecymed CIMOCOOHOCTH  OTHEIBHBIX
JJIEMEHTOB, KOHCTPYKLIMM MM 3JaHUA U COOPYKCHMM NPOU3BOJIUTCA UX YCUIICHUE, IIPU
3TOM, TaK e KaK ¥ IPH KOHCTPYKIHMAX U3 IPYTUX MaTepHUaoB, HEOOXOIUMO IPEAYCMOTPETh
MUHUMAaJIbHbIE TIOTEPU U3-3a OCTAHOBOK TEXHOJIOTMYECKOIO [IUKJIA.

DeMeHTBl CBapHbIX KOHCTPYKIIMH, UCIBITHIBAIOLINE PACTSDKEHHUE, CKATUE UM U3THO, MOTYT
OBITh YCHJICHBI YBETMYEHUEM CEUCHUN MyTEM MPUBAPKH HOBBIX JOMOJHUTEIBHBIX JETaJCH.
Hecymas cnocoGHOCTh 37€MeHTa MPU 3TOM BO3pAcTaeT C YBEIMYEHUEM €ro CEUCHMs WU
xecTkocTu. OIHaKO HarpeB 3JIEMEHTA B MPOILIECCE CBAPKU MOKET CHMXKATh €r0 HECYUIYIO
cnocoOHOCTh. CTENneHb CHUKEHMS 3aBUCUT OT pPEXHMMa CBapKH, TOJIIMHBI U LIMPUHbI
9JIEMEHTA, HAINpaBJIEHUsI CBapKu. /[l MNpONONBbHBIX ILIBOB CHUXKEHUE IIPOYHOCTU HE
npesbiuaer 15%, nna nonepeunsix mMoxeT gocturate 40 %. Ilo3ToMy HanoxeHue IIBOB
IIOTEPEK AIEMEHTA IIPU €r0 YCUJIEHUHU 101 Harpy3KOoi KaTeropuuecKy 3arperiaeTcs.

B cBa3um ¢ HEKOTOpOM MOTEpEeld MPOYHOCTH HJIEMEHTOB IIPU CBapKe, a TaKXKe
IepepacipeeICHUEM HaNpsHKEHUI Kak 110 CEYEHUIO 3JIEMEHTa, TaK U MEXIy AJIEMEHTaMU
YCUJICHHUE TI0J] Harpy3KO# MPOU3BOAAT IIPU HANpsDKEHUsX, He npesbimaromux 0,8 Ry ,rae Ry
-- pacyeTHOE CONPOTUBIICHUE JISl CTAJIU, U3 KOTOPON U3TOTOBJIEH 3JIEMEHT.

[TpuunHbI, BBI3bIBAIONINE HEOOXOAUMOCTD YCUIIEHUS KOHCTPYKLUI, ClIeqyIoLue:

- PEKOHCTPYKLMSI U MOJEpPHU3ALMS OCHOBHOI'O M BCIIOMOTaTEJIbHOIO TEXHOJOTHYECKOIO
0o0OpyJOBaHUs,  YBEIMYEHHE  MPOU3BOAUTEILHOCTH  OOOPYAOBaHMS,  BBI3bIBAIOIIUE
YBEJIMUEHUE HArpy30K Ha KOHCTPYKLUY;

- (pu3nueckuil M3HOC KOHCTPYKUUI B pe3ysibTaTeé MHTEHCUBHON WM JIMTEIBHOW HX
JKCIUTyaTaluu;

- IOpaKE€HUE KOHCTPYKINHM KOPPO3HEN;

- BpeIHbIE TEMIIEpATypHbIE BO3ACHCTBUS Ha KOHCTPYKLIUU;

- BO3JICHCTBUS CTUXUHHOIO XapaKTepa Ha KOHCTPYKIINY;

- pasIuYHbIe MOBPEXACHMUS KOHCTPYKIMI B pe3yapTaTe HapyLIEHHUs MpaBUI UX
JKCILTyaTaluy;

- IOBpEX/IeHUs (ITOTHYTOCTH, BMSATUHBI U T.I1.), OJy4YE€HHBIE BO BPEMs TPAHCIOPTUPOBKH
1 MOHTaXa;

- OomMOKM TMpH NPOEKTUPOBAHUHU, W3TOTOBIEHUUM M TMPOU3BOACTBE CTPOUTEIBHO-
MOHTQ)XHBIX padoT.

" Bonipochl u 3agaHust
Bonpocw ona camoxonmpona
1. OcHoBHBIE CTIOCOOBI YCUIIEHUSI KOHCTPYKLIUH.
2. ®aKTOpBI, BEI3BIBAIOLINE HEOOXOAUMOCTh YCHIICHUS! KOHCTPYKIIMM.
3aoanus (0oxnao)
1. Ycunenue creH 31aHuil U COOPYKEHHH.
2. PEKOHCTPYKIUS M YCUIICHHUE BETXUX MEKITAKHBIX IEPEKPHITHH.
3.PexoHCTpyKIMS 371aHUM, PEKOHCTPYKIMS JOMOB, COIVIACOBAaHME PEKOHCTPYKLUH,
PEKOHCTPYKTHBHBIE paOOTHI.
4. YCcTpOoHCTBO JOMOMHUTEIBHBIX OIMOP, MOJKOCOB, OJIBECOK U OTTSKEK.
5. I3MeHeHne pacueTHBIX U TeOMETPUUYECKUX CXEM KOHCTPYKIIHH.
Cnmcok Jureparypsbl.
1. OcHoBHas 1uTEpaTypa:
1.MapytsH, A. C. (MHCTUTYT cepBuca, Typu3Ma U nu3aitHa (¢punmnan) CKOVY Br.
[Tsaturopcke). PacueT u sxcriepuMeHTanbHOE MPOESKTUPOBAHHUE CTATIBHBIX PELIeTYaThIX
MIPOrOHOB U3 THYTOCBAPHBIX Ipoduiiei : yued. mocodbue / A.C. MapytsH ; CKOVY, ¢puin. BT.



[Taruropcke, Umxenep. dak-t, Kad. cr-Ba. - [Iaruropck : [1d CKOY, 2014. - 116 ¢. -
[Mpun.: c. 75-113. - bubnuorp.: c. 72-74. - ISBN 978-5-905989-45-2
2.ITapnamkeuy B.C. Meramnnyeckue KOHCTPYKIIUMH, BKJItO4Yas cBapky. Yacts 1.
[TpousBoICcTBO, CBOMCTBA M paboTa CTPOUTEIBHBIX CTAJCH [ DIEKTPOHHEBIN pecypc]: yaeOHoe
nocobue/ [TapnamkeBnu B.C.— DnekTpoH. TeKCTOBBIC NaHHbIe.— M.: MOCKOBCKHi
rOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcHUTeT, All I1u Dp Menua, O6C ACB, 2014.— 161
¢c.— Pexum nocryna: http://www.iprbookshop.ru/27040.— 9bC «IPRbooks», mo mapo:to
3.ITapnamkeBuy B.C. IIpoexTupoBanue u pacyeT METANINYECKUX KOHCTPYKLIUN

pabouunx TIoOMAA0K [ DNeKTPOHHBIN pecypc]: yueoHoe nmocodue/ [Tapnamkesuu B.C.,
Bacuibkun A.A., bynaroB O.E.— DnekTpoH. TekcToBble f1anHble.— M.: MOCKOBCKUH
rOCyJIapCTBEHHBIN CTPOUTENNbHBIN YHUBEpCUTET, Al [Tu Op Meauna, ObC ACB, 2016.— 239
c.— Pexxum noctyna: http://www.iprbookshop.ru/42909.— 3BC «IPRbooksy, o maposio?2.
JonosHUTeILHAS JIUTEpaTypa:
1.Mapyrtsn, A. C. IIpoekTupoBaHue CTAIBHBIX (epM MOKPBITHHA U3 TPSIMOYTOJIbHBIX,
POMOHMYECKHUX M MSITHYTOJBbHBIX THYTOCBAPHBIX Mpoduiiel : yueo.-cipas. mocoodue / A.C.
Mapytsn, C.H. Okba ; CKOYVY. - [Isturopck : CKOVY, 2012. - 156 c. : un. - [Ipun.: c. 114-
154. - bubauorp.: c¢. 113-113. - ISBN 978-5-905989-08-7

2.BacunbeBa, T. B. MetaimokoncTpyknmu : [y4ae6. mocooue] / T.B. Bacuibesa. - M. :

NHOPA-M, 2011. - 336 c. : un. - ISBN 978-5-98281-226-1

INPAKTUYECKOE 3AHSTHE Nel2
Temal2 «Ocno6bl IKOHOMUKU MEMATUYECKUX KOHCMPYKUYUIL)

Ieab pabdoThl: OBIAagETh CHOCOOHOCTBIO IPOBOAUTH IPEIBAPUTENBHOE TEXHUKO-
SKOHOMMYECKOE 0OOCHOBAHHE IMPOEKTHBIX PACUETOB.

3HaHue: CTPYKTYpy CTOMMOCTH METANIMYECKUX KOHCTPYKIMH. OOLIyl0 XapaKTEepUCTHKY
SKOHOMMKHM M3rOTOBJIEHUS W MoOHTaxa. OmpeneneHue CTOMMOCTH KOHCTPYKLUMH IpH
poeKTUpoBaHUHM. (OCHOBHBIE HAIPABJICHUS CHMJKEHUS CTOMMOCTH  METAJUIMUECKUX
KOHCTPYKIIHH.

YmMmenue: [IpaBuabHO OpraHM30BBIBaTh paboune MeCTa; YCTaHABIMBATh COCTaB pabOUYMX
omepanuii M NpoLEeccoB; OOOCHOBAaHO BBIOMpAaTb METOJ BBIMOJIHEHHUS] CTPOUTEIBHO-
pECTaBpallMOHHOTO Tpolecca M HEoOXOAWMBIE TEXHHYECKHE CpEJICTBA; OINpeNesTh
TPYJOEMKOCTb CTPOMTENBHBIX PpPECTaBpPallMOHHBIX IPOILIECCOB, BpeMs pabOThl MallluH
notrpeOHOe

KOJIMYECTBO pabOUMX, MAIIWH, MEXaHU3MOB, MaTepHaIOB, MONy(HaOpPUKATOB W W3JEIHI;
yCTaHaBJIMBaTh 00BEMbI Pa0OT, IPUHUMATD BBIIIOJIHEHHBIE Pa0OThI, OCYIIECTBIATh KOHTPOJIb
HaJ UX Ka4eCTBOM.

DopMupyemMble KOMIIETCHIIMH WJIH UX YaCTH

Kon DopmMyIIHPOBKA:
K-3 CriocoOeH TpPOBOAUTH pPacyeTHOE OOOCHOBAHHME W KOHCTPYMPOBAHHE CTPOUTEIHHBIX|
KOHCTPYKIMI 3JaHUI U COOPYKEHUN MPOMBIIIUIEHHOTO U FPaXIAHCKOTO Ha3HAYCHUS

AKTYaJIbHOCTb TeMbI: AKTYaJIbHOCTh pabOThl CBf3aHAa C TEM, YTO C Pa3BUTHUEM
METAJUTYPIrHUECKOW TMPOMBIIUIEHHOCTH pacTeT 00beM M HOMEHKJIAaTypa MeTaJUIMYeCKHX
U3JIeJNi B CTPOUTEIBCTBE U OCOOEHHO acCCOPTUMEHT M3 amoMuHus. M3 crambHOro mpokara
BO3BOJAT KapKachl IPOMBIIIJIEHHBIX U IPAXKAAHCKUX 3/1aHUM, MOCTBI, U3TOTOBJISIIOT apMaTypy
JUIS Kene300€TOHa, KPOBEJbHYIO CTallb, TPYyObl, a TakKe pa3IMyHble MEeTaJNINYecKue
U3JIeNNs, 3aKJIENKH, OONTHI, TBO3AM, IIYpYIbl. Pa3snuuHblii mpoduis altOMUHUS UCTIOIb3YIOT
JUISL U3TOTOBJICHUSI HECYIIUX M OTpakJaronnX KOHCTpykiuii, ¢ Illnpokomy ucnonb3oBaHuO
METAJUIOB B CTPOMTENHCTBE CHOCOOCTBYET PAJ MX LIEHHBIX TEXHUYECKHX CBOWCTB: BBICOKAs




MPOYHOCTh, IUIACTUYHOCTH, MOBBIINICHHAS TEIUIONMPOBOAHOCTD, 3JEKTPOIIPOBOJHOCTh U
CBapUBAEMOCTh. Hapsiy ¢ 3TUM MeTallibl, U OCOOEHHO CTalb W YYyryH, MPU JCHCTBUH
pa3IMYHBIX Ta30B U BJIATH CHIIBHO KOPPOJIUPYIOT U TPEOYIOT CIICIIHATbHON 3aIIUTHI.
Teopernueckass yactb: [Ipy MpOEKTHPOBAHUH METAUIMYECKUX KOHCTPYKIHMHA (HA CTaIuu
KM) HeoOxomuMo BbIOpaTh TEXHHYECKH PAIMOHAILHBIA M SKOHOMHUYECKH S(PPEKTHUBHBIN
BapUAHT KOHCTPYKIHMH. B Hacrosimee Bpems CYMIECTBYeT HECKOJBKO METOJHMK TEXHUKO-
OKOHOMHYECKOW OICHKH BapUaHTOB KOHCTPYKIHMHA. TEXHUKO-DKOHOMHUYECKas OIICHKA
BapUAHTOB KOHCTPYKIIUH POU3BOJUTCS 11O CIEAYIOIIUM YEThIPEM KPUTECPHUSIM 3aTPar:

a) 3aTpaThl MeTauia (Macca KOHCTPYKIIUHN);

0) TPYAOEMKOCTh H3TOTOBJICHUS;

B) TPYJOEMKOCTh MOHTaXa;

T') IPUBEJICHHBIC 3aTPATHI IS KOHCTPYKIIUN «B JIeIe», T.€. 3aKOHUYEHHBIX CTPOUTEIHCTBOM H
CIIaHHBIX B AKCILTyaTaIuIo.

Oco0eHHO BaXXHBIM SIBIISICTCS TIOKA3aTellb MPUBEICHHBIX 3aTpaT; MPH OJIM3KUX MEXKIY COOOM
3HAYCHUSAX OCTAIBHBIX TMOKa3aTeseil MPUBEACHHBIC 3aTPaThl JOJDKHBI CIY)XKHTh OCHOBHBIM
KpUTEPHUEM TIPH BEIOOPE ONTUMAIIEHOTO PEIICHHMSI.

[To u3naraemoni 3/1eCh METOJTUKE BAPUAHTHI OLICHUBAIOT 10 KPUTEPHUSAM KaK B pa3MEPHBIX, TaK
1 B Oe3pa3MepHbIX BennurnHax. [Ipu pa3MepHBIX BEIMYMHAX 3aTPAThl METAJUIA YUUTHIBAIOT B
TOHHAX, 3aTpaThl TpyJda — B 4YEJIOBEKO-uacax, NPUBEJCHHBIC 3arparbl — B pyoOisix. B
0e3pa3MEepHBIX BEIMYMHAX BCE IEPCUMCIICHHBIE KPUTEPHUH BBIPAKEHBI OTHOIICHHUEM HX
pa3sMepHBIX 3HAUCHHI K Pa3MEPHBIM 3HAUYCHUSAM 0a30BOTO BapUaHTA.

Kputepun 3aTpat Tpyaa JOJDKHBI OTPaKaTh U U3MEHEHUE TPYIAOEMKOCTH MPH MPUMEHECHUN
CTaJeil TOBBINMICHHOW W BBICOKOH MpOYHOCTU. Tpymo3arpaTbl W3MEHSIOTCS W3-3a TPEX
(hakTopoB:

— TIOHIDKEHUE CKOPOCTEH TEXHOJOTHMYECKUX OIEepanuid mpu o0paboTke Oojiee MpPOYHOTO
Mmatepuaina (ko dumment k1);

— W3MEHEHHs 00BEMOB pabOTHI B OHOM TOHHE (K03 durmeHT k2);

— U3MEHEHHS KOHCTPYKTUBHOU (opMmbl (kodddurment k3)

" Bonpochl u 3a1aHus

Bonpocwi 0na camoxonmpons

1. TexHUKO-2KOHOMHUYECKAsI OIlEHKA BAPHAHTOB KOHCTPYKITUH.

2. [Toka3zarens 3aTpar.

3. Kputepuu 3arpar.

3aoanus (0oxnao)

1. DKOHOMHKA METAJUTMYECKUX KOHCTPYKIIUMA.

2. OnpenienieHne CTOMMOCTH KOHCTPYKIIHH.

3. CHI>KEeHUE CTOMMOCTH METAJUTMUECKUX KOHCTPYKIIHA.

4.Cuctema 1€HOOOpa30BaHUSl OTAEJIBHBIX COCTaBJSIONIMX CTOMMOCTH METaJITMYEeCKUX
KOHCTPYKLIHH.

5. BHenpou3BOICTBEHHBIC PACXOIBI.

Cnmcok Jureparypsbl.

1. OcHoBHas uTEpaTypa:

1.Mapyrtsan, A. C. (MucTUTYT cepBuca, TypusMa 1 qu3aitHa (¢pmiman) CKOY Br.
[Taturopcke). Pacuer u skcriepuMeHTaIbHOE TPOEKTUPOBAHNUE CTAIBHBIX PelIeTYaThIX
IIPOrOHOB U3 THYTOCBAapHBIX npoduiei : yue6. mocodue / A.C. Mapytsn ; CKOVY, ¢uin. B T.
[Taturopcke, Uuxenep. dak-1, Kad. cr-Ba. - [Iaturopck : [1® CKOY, 2014. - 116 c. -
[pun.: c. 75-113. - bubnuorp.: c. 72-74. - ISBN 978-5-905989-45-2

2.ITapmamkesuu B.C. MeTtammueckre KOHCTPYKIIMH, BKIrO4Yas cBapkKy. Hacts 1.
ITpou3BoacTBO, CBOMCTBA U PabOTa CTPOUTENBHBIX CTalIel [DNEKTPOHHBIN pecypc]: yuedHoe
nocobue/ [TapnamkeBnu B.C.— DnekTpoH. TeKCTOBBIE NaHHbIe.— M.: MOCKOBCKHi



TOCYIapCTBEHHBIN CTPOUTENbHBIN YHUBEpCUTET, Al [Tu Op Meaua, O6C ACB, 2014.— 161
c.— Pexxum noctyna: http://www.iprbookshop.ru/27040.— 9BC «IPRbooksy, o mapoito
3.I1apnamkeBuyd B.C. [IpoekTupoBanue u pacyeT METAUTMYECKUX KOHCTPYKIIUM

paboumx TUIOMAIOK [ DNEeKTPOHHBIN pecypc]: yaedbnoe nocodbue/ [Napnamkesuy B.C.,
Bacunpkun A.A., bynaroB O.E.— DnekTpoH. TeKkcToBbIe AaHHbIe.— M.: MOCKOBCKHi1
rOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcHUTET, All [T Dp Menua, O96C ACB, 2016.— 239
¢c.— Pexum nocryna: http://www.iprbookshop.ru/42909.— 3BC «IPRbooks», o maposro2.
JlonotHUTE/ILHAS JIUTEpPaTypa:
1.MapytsH, A. C. IIpoekTupoBaHue CTATBHBIX (EPM IMOKPHITUH U3 IPSIMOYTOJIBHBIX,
POMOHMUYECKUX U MATUYTOJIBHBIX THYTOCBapHBIX Mpoduiei : yueb.-cripas. mocodue / A.C.
Mapytsn, C.1. Ok6a ; CKDYVY. - [Iaturopck : CKOVY, 2012. - 156 c. : un. - [Ipun.: c. 114-
154. - bubnuorp.: c. 113-113. - ISBN 978-5-905989-08-7

2.Bacunbesa, T. B. MetamokoHcTpykiuy : [y4e6. mocodue] / T.B. Bacunbena. - M. :

NH®PA-M, 2011. - 336 c. : ui. - ISBN 978-5-98281-226-1

INPAKTUYECKOE 3AHSATHUE Nel3
Temal3 «Knaccugpukayus oCHOBHbBIX U008 CEAPKUY

Lesan padoThl: U3yYUTh KIacCU()UKALMIO OCHOBHBIX BUIOB CBApKH.

3HaHmMe: BUABI CBapOK M HX XapakTepHCTHKAa. PydyHas dJeKTpoIyroBas CBapKa
ABTOMaTHUECKass ® TIOJlyaBTOMaTH4eckas cBapka moa d¢urocom. CBapka B chepe
YIJIEKUCIIOTO Ta3a DJIeKTPOAyroBasi cBapka B cepe aproHa Juiss COCIMHEHHH KOHCTPYKIHN
U3 aJIIOMUHHUEBBIX CIIJIaBOB

YMeHHe: MOJHOLEHHO T0JIb30BATHCSI CBAPKOH, BBIOJIHATH PE3KY U APYTHE BUABI 00pabOTKH
MeTaiia; 000CHOBaHHO BBIOMPATh METO/IbI CBAPKHU , CBAPOYHBIC MATEPUAIIBI, PEXKUMBI CBAPKH
®dopmupyemble KOMIETEHIHH HJIH HX YaCTH

Kon DopmyJIHPOBKA:
K-3 Crioco0eH TpPOBOAUTH pacyeTHOE OOOCHOBAaHWE M KOHCTPYHPOBAHHE CTPOUTENHHBIX
KOHCTPYKIMI 3JaHUI U COOPYKEHUN MPOMBIIUIEHHOTO U FPaXXIAHCKOTO Ha3HAYCHUS

AKTYaJIbHOCTh TeMbI: AKTYaJIbHOCTh pabOThl CBf3aHa C TEM, YTO C Pa3BUTHUEM
METAJUTYPIrHUeCKOW MPOMBIIUIEHHOCTH pacTeT 00beM M HOMEHKJIAaTypa MEeTaJUIMYECKUX
U3JENIUN B CTPOUTENLCTBE U OCOOEHHO aCCOPTUMEHT U3 alOMHMHUsA. M3 cranbHOro mnpokara
BO3BOJAT KapKachl IIPOMBIIUIEHHBIX U IPaXKIaHCKUX 30aHUN, MOCTBI, U3TOTOBJIAIOT apMaTypy
IUIL 5KeIe300€TOHA, KPOBEIbHYIO CTalb, TPYOBbl, a TakKe pa3IU4Hble METAUINYECKHE
U3JIeNNs, 3aKJIENKH, OOJIThI, TBO3/M, IIypyNbl. Pa3nuunelii npoduiab altOMUHUS UCTIONB3YIOT
JUISL U3TOTOBJIEHUSI HECYIIUX M OTpakJarolInX KOHCTpyKiuii, ¢ Illnpokomy ucnonb3zoBaHuio
METAJUIOB B CTPOMTENHCTBE CHOCOOCTBYET PAJ MX LIEHHBIX TEXHUYECKHX CBOMCTB: BBICOKas
IIPOYHOCTh, IUIACTUYHOCTh, IIOBBINIEHHAS TEIUIONPOBOJHOCTD, 3JIEKTPOIPOBOJHOCTh H
cBapuBaeMocTh. Hapsiny ¢ 3TUM MeTauibl, U OCOOCHHO CTajldb M YYryH, IpU JeHCcTBUU
Pa3IMYHbIX Ta30B U BJIArd CUIBHO KOPPOAUPYIOT U TPEOYIOT ClIeUaIbHON 3aIHUTHI.
Teopernueckass yacth: CBapka kiaccuduuupyercs mo (U3NYECKUM, TEXHHYECKUM U
TEXHOJIOTHYECKUM MTPU3HAKAM.

I. Knaccudukanus cBapku o GpU3NIECKUM IMpU3HAKAM.

1. B 3aBUCHMMOCTH OT arperaTHOrO COCTOSIHHS BEIECTBA B 30HE CBAPKU PA3JIMYAIOT:

1.1. Csapka maBIEHHEM - CBapKa, OCYLIECTBIISIEMas OIUIABJIEHUEM CONPATacMBbIX
MoBepXHOCTEN 0€3 MPUIIOKEHUS! BHEIIHEH CUJIbI, IPU KOTOPOIl 0OBIYHO, HO HE 00s3aTeNbHO,
N00aBseTCsl pACIUIABICHHBIA MPHUCAZAOYHbIM MeTala. BelmonHseTcs mpu TeMmepaTypax
PaBHBIX, WJIHM BBIIIE TEMIIEPATyphl IIABICHUS cBapuBaeMoro Mmeramia. CoOmpoBOXAAETCS
pacIuIaBICHUEM CBAPUBAEMBIX IIOBEPXHOCTEM.




1.2. CBapka [aBj€HUEM - CBapKa, OCYUIECTBIIsieMas MPUIOKEHUEM BHEUIHEW CHJIBI M
COIPOBO’KAAaeMas TUIACTUYECKUM Je(POPMUPOBAHUEM COMPATAEMBIX MMOBEPXHOCTEH, OOBIYHO
0e3 mpucagouHOro MeTaiia. BreimonHsercs 0e3 HarpeBa WM C HarpeBOM 10 TeMIepaTyp
HIDKE TeMIIepaTyphl IUIaBJICHUS CBAPUBAEMOT0 METaJlIa.

bes mHarpeBa cBapuBaloTCi BBICOKOIUIACTHYHbIE MeTabl (Hampumep: Cu; Al; Pb).
Marepuainbl, UMEIONIME MOHWKECHHYIO IUIACTUYHOCTh(HAPUMEpP: CTallb) HArpeBaloTCs, C
LIETIBIO €€ MOBBIIICHHUS, 10 TeMIeparyp TepMoriacTuaHoro cocrosiaus (1000 1200 0 C).

2. B 3aBucuMOCTH OT (hOPMBI JOTTOTHUTEIHHON SHEPTHH ONPEIEISIETCS KIacC CBApKU.

B 3aBucumoctu oT (opMbl BBOAMMON JOIOJHUTENBHONW SHEPrUM (PHEPruu aKTHUBALIMMN),
UCTOJIb3yeMOH Ui 00pa30BaHUs CBAPHOTO COSAMHEHUS, CBAPOYHBIC MPOLIECCHI AeATCS Ha 3
KJacca:

2.1. TepMudeckuii K1acc - JOMOJHUTEIbHAS YHEPTUsl BBOJAUTCS B BUJIE TEIUIOTHI.

K sTomy Kiaccy oTHOCHTCS CBapKa IUIaBIICHUEM.

2.2. TepMOMEXaHUYECKUN KJIACC - JOTOJIHUTENbHAS SHEPrUsl BBOAUTCSA B BHUJIE TEIUIOTHI U
YIOPYTo-TIaCTUYECKON JeopMariu.

2.3. MexaHW4ecKHid Kilacc - JOTIOJIHHUTENbHAS YHEPTUs BBOAUTCS TOJBKO B BUAE YIPYTro-
MJIACTUYECKUX J1ehopMalini.

K TepMoMexaHnYecKOMYy U MEXaHHYECKOMY KJIACCAM OTHOCHUTCSI CBapKa JIaBJICHUEM.

3. B 3aBHCHMOCTH OT 2HEPrOHOCHUTEIS ONPEAETSETCS BU CBAPKU.

DHEProHOCUTENIb - (PU3MUYECKOE SIBJICHHE, NPU KOTOPOM o0Opa3yercs HeoOXoaumas JJis
CBapKH DJHEpPruss B pe3yibTaTe IMepelayd WM B pe3yldbTaTe MpeBpallleHus BHYTpPU
netanu(en).

B 3aBucHMOCTH OT HCMONB3YEMOTO MPHU CBAPKE PHEPTOHOCHUTENS PA3IHUYAOT CIEAYIOLIUE
BUJIBI cBapKU: 3.1. DHEProHOCUTENb - SJIEKTpUUECKas Ayra.

JlyroBast cBapka - CBapka IUIaBI€HHEM, IMPH KOTOPOMl HarpeB OCYIIECTBISETCS
JIEKTPUYECKOMN TyTOH.

K »sTum BHAaM CBapku OTHOCSTCS: py4yHas JyroBas CBapka IJIaBALIUMCS TOKPBITHIM
AJIEKTPOIOM, JTyTOBast CBapKa Mo (IIrocoM, AyroBasi CBapKa B 3allIUTHOM Ta3e IUIaBSIIUMCS U
HEIUIAaBAMIMMCSL SJIEKTPOJIOM, JYroBas CBapkKa CaMO3AlIUTHON MOPOIIKOBOM MPOBOJIOKOM,
IJIa3MEeHHas cBapKa.

3.2. DOHEproHOCUTEND — ra3

["a3oBast cBapka - cBapka IUIABICHHEM, MPH KOTOPOH IJIsl HarpeBa HCIIOJIB3YETCs TEIIoTa
TOPEHUs TOPIOYETro ra3a Uil CMECH FOpPIYHX ra30B U KUCIOPOa.

K oTumM Buzam CBapku OTHOCHTCS, HalpUMep, aleTHJICHOKHUCIOPOJHAs CBapKa,
rasolrpeccoBas CBapka.

3.3. DHEproHOCUTEND — U3ITyUYEHUE

K »TuM BugaM cBapKHM OTHOCSTCS: JIa3epHast CBapKa, SJIEKTPOHHO-JTyueBas CBapKa.

3.4. DHEproHOCUTENb - SJIEKTPUUECKUN TOK

DJeKTpOolLIUIaKoBasi CBapKa - CBapka IUIaBICHHEM, IPU KOTOPOM HCIMOJIB3YIOT TEIJIOTY,
BBIJICJISIONIYIOCS B BBUIETE TUIABSIICTOCS DJIEKTPOAA WIIHM JJIEKTPOJIOB M B TOKOIIPOBOSIICH
[IJTAKOBOM BaHHE NMpPU MPOXOXKJICHUM Toka. Ilpm 3ToM MeTaquMuyeckas BaHHA M IIUIaKOBas
BaHHA YACP)KUBAIOTCS OXJIAXKIAEMBIMU TOJ3YHAMH, TEPEMENAOIIMUC BBEPX IO Mepe
BBITOJIHEHUS 111BA

KonTtakTHas cBapka - cBapka JaBJI€HUEM, IPU KOTOPOI HarpeB, HEOOXOJUMBIM Ui CBapKH,
CO3JIAeTCS DIIEKTPHUECKUM TOKOM, TIPOXOISIIIAM Yepe3 30HY CBAPKH.

30Ha CBapKH - 30HA JIeTaIM WK JeTaleH, I/ie CBapKa BIMOIHSAETCS WU BBITIOJIHEHA.

K »TuM BumaM cBapKkd OTHOCSTCS: TOUYEYHAsh KOHTAKTHasl CBapKa, CTHIKOBAas KOHTAKTHAs
CBapKa, IIIOBHAasg KOHTAaKTHas CBapKa, KOHJEHCATOpHAs CBapKa, BBICOKOYACTOTHAs
KOHTAKTHasl CBapKa, HHIYKIINOHHAS CBapKa.

3.5. DHeproHocuTenb - IBUKEHUE MaCChI



K stuMm Bugam cBapku OTHOCSTCS: XOJIOJHAs CBapKa, yaapHas cBapka (CBapka B3pBIBOM),
CBapKa TpEHUEM, yJIbTpPa3ByKOBasi CBapKa.

3.5. [Ipoune UCTOYHUKHU SHEPTUU

K stum Bugam cBapku otHOCsATCs: 1 Py3noHHas cBapKa, CBapKa MPOKATKON

II. Knaccudukanus cBapku Mo TEXHUYECKUM MPU3HAKAM.

1. B 3aBucumoctu OT croco0a 3aluThl 30HBl CBAPKU CBAapHOIO COEAMHEHMSI UM BCETO
U3JIeHs OT BIMSIHUS aTMOC(epbl pa3InyaroT:

1.1. be3 3amuTel (HarpuMmep: Jia3epHasi CBapKa B BO3/IyX€)

1.2. C razonakoBoi 3amuTol (HampuMep: pydHas AyroBasi CBapka IUIaBsSIIAMCS ITOKPBITHIM
3JIEKTPOIOM, JTyTOBasi CBapKa MoJi (Irocom)

1.3. Co nurakoBoii 3amMTON (HaIpuMep: SJIEKTPOIIIAKOBas CBApKa)

1.4. C razoBoii 3a1MTOl (HapuMep: CBapKa B 3aIIUTHBIX ra3ax)

1.5. C BakyyMHOU 3aIUTOH (HapuMep: SJIEKTPOHHO-TTyueBasi CBapKa)

2. B 3aBUCMMOCTH OT HEPEPBHIBHOCTHU MPOLECCA CBAPKU PA3IUYAIOT:

2.1. CBapka B HEPEPHIBHOM PEIKUME

2.2. CBapka B UMIIYJIbCHOM PEXKHUME

2.3. CBapka B UMITYJIbCHO-IIEPUOANYECKOM PEKUME

3. B 3aBUCHMOCTH OT CTENIEHU MEXaHU3aIMH Pa3INydaroT:

3.1. Pyuynas cBapka - cBapka, HNpU KOTOPOW 3SJIEKTPOAOJEpKaTellb, PYYHOU CBAPOUYHBIN
IIUCTOJIET WJIU TOPEJIKA YIPABIISIFOTCS BPYUHYIO.

3.2. YacTUYHO MEXaHU3UPOBAHHAS CBApKa - py4yHas CBapKa, IPU KOTOPOU I1oAayda MPOBOJIOKH
MEXaHU3UpPOBaHa

3.3. IloHOCTBIO MEXAaHU3HPOBAHHAS CBapKa - CBapKa, IpU KOTOPOM BCE TJIaBHbBIE ONEpalluu
(uckiroyYas morpy3Ky-pasrpy3Ky Aetajneil) MeXaHU3UPOBaHbI

3.4. ABromaTuyeckas cBapka - cBapka, IpU KOTOPOW BCE ONepaluu MeXaHU3UpPOBaHbI

1. Knaccudukamnus cBapKu M0 TEXHOJIOTUIESCKUM TPU3HAKAM.

TexHosnornueckue MpU3HaKu KIacCU(UKALMU YCTaHABIMBAIOTCS Ui KaXKJIOTO BUAA CBAPKU
otaensHO. Hanpumep, B 1yroBoi CBapKH MOXET OBITh KJIACCH(HUIMPOBAH MO CIIETYIOIIUM
MpU3HAKAM:

POl TOKA; MOJIAPHOCTh CBAPOYHOTO TOKA; BUJ CBAapOYHOM IYI'H; BUJ DJIEKTPOJA; CTENEHb
MEXaHU3aI1u.

" Bonipochl 1 3a1aHuA

Bonpocul ona camoxonmpons

1. Knaccuduxanus cBapku.

2. Tepmuueckuii knacc; TepmomexaHuyeckuii kiace; MexaHnueckuil kiacc.

3. Buj cBapk# B 3aBHCUMOCTH OT SHEPTOHOCHTEIIS.

4. Bun cBapku B 3aBUCHMOCTH OT CIIOCO0A 3aIHTHI.

5. Bun cBapku B 3aBUCMMOCTH OT HENIPEPHIBHOCTHU IPOLIECCA CBAPKHU.

6. Bua cBapku B 3aBUCUMOCTH OT CTEIIEHU MEXaHU3aI1H.

3aoanus (0oxnao)

1. Mertamnyprusi CBapKu IUIaBICHUEM.

2. Cpennre pa3Mmepbl y4acTKOB 30HBI TEPMHUYECKOTO BIUSHHS TPU Pa3IMYHBIX CIIOCO0ax
CBapKH.

3. ®u3nuecKue OCHOBBI CBAPKH.

4. ABTomMaTH4ecKasi cBapKa 1mo;i hIrocoM.

5. DneKTpoluIakoBas CBapka.

6. Toueunast KOHTaKTHasI CBapKa.



Cnucok Jureparypsbl.
1. OcHoBHas TUTEpaTypa:
1.MapytsH, A. C. (MaCTHTYT cepBuUca, Typu3Ma U au3aiina (pumuan) CKOY B .
[TsaTuropcke). PacueT u sxcniepuMeHTaNbHOE MPOSKTUPOBAHHUE CTATIBHBIX PELIETYAThIX
MIPOTOHOB M3 THYTOCBAPHBIX Mpoduiei : yued. mocodue / A.C. Mapytsn ; CKOVY, dun. B T.
[Tsaturopcke, Muxenep. dak-t, Kad. cr-a. - [laturopck : [1® CKDVY, 2014. - 116 c. -
[Ipun.: c. 75-113. - bubmmorp.: ¢. 72-74. - ISBN 978-5-905989-45-2
2.ITapnamkesnu B.C. MeTamnueckne KOHCTPYKLUH, BKIt0O4ast cBapkKy. Yacts 1.
[Tpon3BoaCTBO, CBOMCTBA M pabOTa CTPOUTENBHBIX CTAJICH [ DIIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ [TapnamkeBnu B.C.— DneKTpoH. TEKCTOBBIE TaHHbIe.— M.: MOCKOBCKHIA
rOCyJIapCTBEHHBIN CTPOUTENbHBIN YHUBEpCUTET, Al [Tu Op Meauna, ObC ACB, 2014.— 161
c.— Pexwum nocryna: http://www.iprbookshop.ru/27040.— DBC «IPRbooks», o napoito
3.I1apnamkeBuyd B.C. [IpoekTupoBanue u pacyeT METAUTMYECKUX KOHCTPYKIIUMA

pabourx TIoMAI0K [ DNEeKTPOHHBIN pecypc]: yaeObnoe mocobue/ [Mapnamkesuu B.C.,
Bacunpkun A.A., bynaroB O.E.— DnekTpoH. TeKcToBbIe AaHHbIe.— M.: MOCKOBCKHi1
rOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcHUTET, All [T Dp Menuna, O6C ACB, 2016.— 239
c.— Pexxum goctyna: http://www.iprbookshop.ru/42909.— 3BC «IPRbooksy, o mapomto?2.
JlonosiHUTEILHAS JIUTEpaTypa:
1.MapytsH, A. C. [IpoektupoBaHue cTaTbHBIX (epM MOKPHITHI U3 MPSIMOYTOJIbHBIX,
POMOHMYECKUX U MATHYTOJIBHBIX THYTOCBapHBIX Mpoduieii : yued.-crpas. mocoodue / A.C.
Mapytsn, C.1. Dx6a ; CKOY. - [Iaturopck : CKOVY, 2012. - 156 c. : un. - [Ipun.: c. 114-
154. - bubmuorp.: c. 113-113. - ISBN 978-5-905989-08-7

2.Bacunbesa, T. B. Metanmnokonctpykuuu : [yue6. mocobue] / T.B. Bacunbsesa. - M. :

NH®PA-M, 2011. - 336 c. : ui. - ISBN 978-5-98281-226-
1http://www.iprbookshop.ru/33619.html

IMPAKTUYECKOE 3AHATHUE Nel14

Temald «Tunwt ceapounvix ui608 U cOCOUHEHUTL»

Ilesb padoThI: U3YyYUTH TUIBI CBAPOYHBIX IIIBOB U COETMHEHHH.

3HaHMe: CTHIKOBBIE U YIUIOBbIE (BaiukoBble) mBbL. V-, U-, X- u K- oOpa3Hbie CTBIKOBbIE
mBbl. JIoOOBBIe M (iaHTOBBIE YIjoBble IIBHL. Paboune u cBs3yrouye (KOHCTPYKTHBHBIE)
mBbl. CIUTOmHBIE ¥ TMPEepBIBUCThIE  (IIMOHOYHBIE) IIBBL. HIKHUE, BepTUKAJIbHBIE,
TOPU30HTAIBHBIE M MOTOJIOYHbIE IIBBI. CTBHIKOBBIE, HAXJIECTOUHBIE, YIJIOBBIE M TaBPOBBIE,
KOMOMHMpOBaHHbIe coequHeHus JloOoBele W (aHroBble yriaoBble BB PabGoune u
CBsI3yIOIME (KOHCTPYKTHBHBIE) MIBbL. CIUIOMIHbIE U MPEPHIBUCTHIE (IITOHOYHBIE) IIBBI.
YMeHue: HCNONb30BaTh PYYHOHM M MEXAHU3UPOBAHHBIA HMHCTPYMEHT 3aYMCTKH CBApPHBIX
IIIBOB U Y/IaJI€HUsI TOBEPXHOCTHBIX JIE(EKTOB MOCIIE CBAPKH; MPOBEPATH PAOOTOCIIOCOOHOCTD
U HCIpaBHOCTh OOOpPYIAOBaHMS TOCTAa JUIs CBapKd; HCIIOJIB30BATh PYYHOU U
MEXaHU3UPOBAHHBIII WHCTPYMEHT Ul MOATOTOBKM 3JEMEHTOB KOHCTPYKUMH (U3Jenuil,
y3JI0B, JieTajieil) o/ CBAapKYy;

BBINOJIHATE PEBAPUTENBHBINA, COMYTCTBYIOUIMHM (MEXKCIOWHBIA) MNOJOrpEeB MeTalia B
COOTBETCTBUHM C TPEOOBAHMUSIMH TPOU3BOJACTBEHHO TEXHOJIOIMUYECKON JOKYMEHTAllUU 10
CBapKe;

NPUMEHATh COOPOYHBIE MPUCTIOCOONIEHUS A1 COOPKU DIIEMEHTOB KOHCTPYKIUH (M31eNuii,
y3JI0B, JleTajiei) Mo/l CBapKy; MOATOTABIMBATH CBAPOUYHbIE MaTepHallbl K CBapKe; 3a4UINATh
IIBBl TOCJE CBapKW; IOJIb30BaThCSl MPOU3BOJCTBEHHO-TEXHOJIOIMYECKON M HOPMATHBHOMN
JOKYMEHTAIMEH 17151 BBIOJIHEHUS TPYAOBBIX (DYHKIIHH.

dopmupyemMble KOMIIETEHIMH UJIH UX YACTH

| Kox | ®opmymmposka:



http://www.iprbookshop.ru/33619.html

CriocoObeH NpOBOAUTH PacyeTHOE OOOCHOBAHWE M KOHCTPYHUPOBAHHE CTPOMTEIbHBIX
KOHCTPYKLUH 31aHUN U COOPY>KEHUHN IPOMBIIUICHHOIO U IPAYKJAHCKOI0 HA3HAYCHUS

[1K-3

AKTYaJIbHOCTh TeMbI: AKTYQIbHOCTh pabOThI CBs3aHA C TEM, 4YTO C Pa3BUTUEM
METAJTyPrUuecKOil TMPOMBIIIICHHOCTH pacTeT 00beM M HOMEHKJIATypa METaJUIMYeCKUX
W3JICTNA B CTPOUTEIHCTBE U OCOOEHHO aCCOPTUMEHT M3 amoMuHMs. M3 cTaabHOro mpokaTa
BO3BOJIST KapKachl MPOMBIIIJICHHBIX U TPAXKIAHCKUX 3/1aHUN, MOCTBI, U3TOTOBJISIOT apMaTypy
JUISL  JKEJIEe300€TOHA, KPOBEIBHYIO CTallb, TPYOBI, a TakKe pPa3IHYHbIC METALUTHICCKUE
W3JIeNMsl, 3aKIJIeTIKU, OOJIThI, TBO3/IU, IIYpYIbl. Pa3nuyHblil pouiib alOMUHNS UCTIOIB3YIOT
JUTSL U3TOTOBJICHHSI HECYIITNX M OTPKIAIONINX KOHCTPYKIHi, ¢ [llnpoxomMy HCIONb30BaHUIO
METAJIJIOB B CTPOUTENBCTBE CIIOCOOCTBYET PsiJl MX IICHHBIX TEXHUYECKHX CBOMCTB: BBICOKAs
MPOYHOCTh, IUIACTHYHOCTH, TIOBBIIICHHAS TEIUIONPOBOJAHOCTD, JJIEKTPOIPOBOIHOCTh U
cBapuBaeMocTh. Hapsiny ¢ 3TUM MeTaiibl, U OCOOEHHO CTajb W YYryH, MpU JCHCTBUU
Pa3IUYHBIX Ta30B U BIIATH CUJIBHO KOPPOJAHUPYIOT U TPEOYIOT CrieUaIbHON 3alUTHI.
Teoperuyeckasi yactb: CThikoBble. Hanbosiee momyssspHbIA THI COSAMHEHUS, TaK KaK OH
XapaKTepU3yeTcss MUHUMAIBHBIM HANPSOKCHHEM MeETalllla, MPOCTOTOH HWCIIONHCHUS U
HAJEKHOCThIO. B 3aBUCMMOCTH OT TOJNIIMHBI CBAapHUBacMOW KPOMKH OHa MOXET OBITh
oOpe3aHa 1o/ MPSAMBIM HJIH KOCBIM YTJIOM. TakKe JOIMyCTHMO MPUMEHEHHE OJHOCTOPOHHETO
cKoca.

Haxiectounsie. @opMUpOBaHUE COSAMHECHHUS METOJIOM HAJIOKEHUS JINCTOB JIPYT HA Jpyra
aKTyallbHO JJIs TOJIIUHBI MeTaia B mpegenax ot 8-12 mm. [Ipum 3ToM B oTiamuue OT
CTBIKOBOH CBAapKH HET HEOOXOIUMOCTH 00pabaThiBaTh MOBEPXHOCTh — JOCTATOYHO POBHO
o0pe3aTh 3aroTOBKY. BaykHO MpaBUIBLHO pacCYMTATh BETUYMHY HAXJIECTA.

TaBpoBbie. DTO T-00pa3HOE COEAMHEHHE, MPH KOTOPOM TOPEI OJHOTO U3 JIMCTOB
MIPUBAPUBAETCS K IUIOCKOCTU JApyroro. J{is HaaeXHOCTH Ha MEPBOM MOXHO CHAETIaTh OJHO
WIN JIBYXCTOPOHHHE CKOChl. C WX IIOMOIIBIO YBEIMYUBACTCS OOBEM HAIUIABICHHOTO
Metaia. O0nacTh MPUMEHEHUS — IYTOBasi CBapKa METAJUIOKOHCTPYKIIUIN CIIOKHON (POPMBIL.
VYrinoBeie. [IpuMeHstOTCS U1 COSAMHCHHSI JBYX OJEMEHTOB  KOHCTPYKIIUH  TTOJ
oTpeAeNIeHHBIM YTJI0oM. B oTiiMuue oT TaBpOBOTO COETUHEHUS HATMYKE 3a30pa HEAOMYCTUMO.
Hanexunocts oOecrieunBaeTcsi ¢ MOMOIIBIO CKOCOB W OOJIBIIOTO 0O0beMa HaIpaBJICHHOTO
MeTaJa.

BcmomoratenbHbIe cBapHBIC BB KpoMe BBIIEONMMCAaHHBIX OCHOBHBIX CIIOCOO0B COCTUHEHUS
ctanbHbIX eMeHTOB B ' OCT mpenycMoTpeHsl BcrioMorarenbHbie. OHH MOTYT IPUMEHSIThCS
st (GOpMHUPOBAHUS HAJCKHOTO IIBA C YU4ETOM TPEOYEMBIX JKCIUTyaTAIllHOHHBIX KadeCTB
W3JICTHSL.

B 3aBucuMOCTH OT crienu(UKH MIBa MPUMEHSIOTCS CISAYIONUE METOMUKH (HOPMHUpPOBAHUS
cBapHoro cteika: [Ipopesnsie. HeoOXoaumbl 11 JOCTHKEHUS MAaKCHMAJLHOTO IMOKa3aTess
HaJeKHOCTH. B 0THOM M3 MaTepuasioB JeiaroT yriayOjaeHue s YCTAHOBKH JIPYroro JIKCTA.
Toprobie. OTHOCATCS K KaTeropuu OOKOBBIX. JIMCTBI HAKJIaabIBAIOTCS PYT HA JPYra, IIBBI
JeNaroTes Ha Toprax KoHcTpykmmu. C Hakimaakamu. PekoMeHmayercs it KOHCTPYKIHH cO
CIIO)KHOW  KOH(UTypanueid ToOBepXHOCTH. [IpuMmeHsieTcs  cnenualbHas  HaKJIaJka,
obOecrieunBaronias CcoeAuHEHUE JBYX KoMIoHeHTOB. C anekTposakienkamu. I[Iporecc
(dbopMUpOBaHUS COEAMHEHUS aHAJOTHYeH TPaJWIMOHHOMY 3akjenblBaHuio. Pa3Huia
3aKJIFOYAeTCs B TOM, YTO OTBEPCTHE 3aIOJHSACTCS HAIUIABJICHHBIM MeTaIoM. BeIOOp TOTO
WIM WHOTO CBApHOTO IIIBa 3aBHCHT OT KOHEYHOTO pe3yabTaTa — HAASKHOCTH U
JIOJITOBEYHOCTH COCIMHCHHS.

" Bonpochl 1 3a1aHUA

Bonpocul ona camokonmpons

1.ITapameTpsl CBAPOYHBIX IIIBOB.

2.Yto Ha3bIBaCTCS CBAPKOM.

3.UTo Ha3bIBa€TCS CBAPHBIM IIIBOM.




4. Kakuie ObIBalOT CBapOYHBIC BBl M COCTMHEHMSI, KI1acCHU(UKAITHSI.

5.Bujipl cBapHBIX COETMHEHUH U IIIBOB 10 B3aMMHOMY PACIOJI0KEHHUIO.

3aoanus (0oxnao)

1. YcnoBubie n300paXkeHust 1 0003HAYCHUS CBAPHBIX IIIBOB.

2. B kakoMm ciyyae cBapHOI II0OB HOCUT Ha3BaHUE MOHTAXKHOT'O, & B KAKOM — 3aBOJICKOTO.
3. UeM oTiM4aeTCst CTHIKOBOM CBapHOM IIOB OT YIJIOBOTO.

4. N300paxkeHus u 0003HAYCHHS CBAPHBIX IITBOB.

Cnucok Jureparypsbl.
1. OcHoBHas quTEpaTypa:
1.MapytsH, A. C. (MaCTHTYT cepBuca, Typusma u nu3aiiHa (¢pumman) CKOY Br.
[TsaTuropcke). PacueT u sxcriepuMeHTaNbHOE MPOSKTUPOBAHKUE CTATIBHBIX PELIETYAThIX
MIPOTOHOB M3 THYTOCBAPHBIX Mpoduieit : yued. mocodue / A.C. Mapytsn ; CKOVY, ¢un. BT.
[Tsaturopcke, Muxenep. dhak-t, Kad. cr-a. - [laturopck : [1® CKDY, 2014. - 116 c. -
[Ipun.: c. 75-113. - bubmmorp.: ¢. 72-74. - ISBN 978-5-905989-45-2
2.ITapnamkesuy B.C. MeTamnueckne KOHCTPYKLUH, BKIt0O4ast cBapky. Yacts 1.
[Ipou3BocTBO, CBOMCTBA 1 paboTa CTPOUTEIBHBIX CTajell [ DIEeKTPOHHBIHN pecypc]: yueOHoe
nocobue/ [TapmamkeBny B.C.— DnekTpoH. TEKCTOBBIE TaHHbIC.— M.: MOCKOBCKHIA
roCy/1apCTBEHHBIN CTPOUTENbHBIN yHUBEpcUuTeT, Al [Tu Op Menua, ObC ACB, 2014.— 161
¢c.— Pexum nocryma: http://www.iprbookshop.ru/27040.— 3BC «IPRbooksy, mo mapoitto
3.[MapnamkeBuy B.C. [IpoexTupoBanre u pacueT METAIIMYECKUX KOHCTPYKIUN

pabourx TIoMAIoK [ DNEeKTPOHHBIN pecypc]: yaedHnoe mocodbue/ [Napnamkesua B.C.,
Bacuibkun A.A., bynatoB O.E.— DnekTpoH. TekcToBble faHHble.— M.: MOCKOBCKUI
rOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcHUTET, All [T Dp Menuna, O95C ACB, 2016.— 239
c.— Pexwum nocrymna: http://www.iprbookshop.ru/42909.— DBC «IPRbooks», o maposo?.
JlonoJHUTeIbHASA JINTepaTypa:
1.MapytsH, A. C. [IpoektupoBaHue CTaTbHBIX (PepM MOKPBHITHIA U3 MPSIMOYTOIbHBIX,
POMOHMYECKUX U MATHYTOJIBHBIX THYTOCBapHBIX Mpoduieii : yued.-cripas. mocoodue / A.C.
MapyrtsH, C.11. Ok6a ; CKOVY. - [Taturopck : CKOY, 2012. - 156 c. : ui. - [pun.: c. 114-
154. - bubmmorp.: c. 113-113. - ISBN 978-5-905989-08-7

2.Bacunbesa, T. B. MertanmnokoncTpykuuy : [yue6. nocobue] / T.B. Bacunbesa. - M. :

NH®PA-M, 2011. - 336 c. : wi. - ISBN 978-5-98281-226-1

INPAKTUYECKOE 3AHATHE NelS

Temal5 «Tepmuueckuit yukn ceapku)

Heab padoThl: U3YyYUTh TEPMUYECKUHN IIUKI CBAPKHU.

3HaHMe: 30HBI HAIUIABJICHHOIO MeETajlla, HEMOJIHOIO pacIUIaBICHMs, IEpErpesna,
HOpMaJIM3aliH, HETIOJIHOM NMepeKpUCTAIUIM3AIIH, PEKPUCTAUIN3AllM1, OCHOBHOTO METaJlIA.
YMeHHe: HCIONb30BaTh PYYHOM M MEXAHU3MPOBAHHBIM HMHCTPYMEHT 3a4MCTKH CBApPHBIX
IIBOB M y/laJI€HUs] OBEPXHOCTHBIX 1€()EKTOB MOCIIE€ CBAPKH; IPOBEPITH PAOOTOCIIOCOOHOCTh
U  UCHIPaBHOCTh OOOpPYAOBaHWS TIOCTa JUId CBapKW; HCIOJNb30BaTh pPYYHOH U
MEXaHU3UPOBAHHBI HHCTPYMEHT Uil MOATOTOBKM JJIEMEHTOB KOHCTPYKLIMU (M3ZeNuH,
y3JI0B, A€Tajei) MO CBApKY;

BBINOJIHATE PEIBAPUTENBLHBIA, COMYTCTBYIOIIUI (MEXKCIOWHBIN) MOJOTPEeB MeTalia B
COOTBETCTBUM C TpPEOOBAHUSIMU IPOU3BOJICTBEHHO TEXHOJOTUYECKOW JTOKYMEHTAlUU IO
CBapKe;

MIPUMEHSTh COOPOYHbIE MPUCIOCOONIEHUS sl COOPKH 3JIEMEHTOB KOHCTPYKLUMU (M3IENUH,
y3JI0B, JleTalieil) 1Moj CBapKy; MOArOTaBIMBATH CBAPOYHBbIE MaTepUalIbl K CBApKe; 3aUMIIaTh
BBl TOCJE CBapKH; IOJIb30BAThCSl MPOU3BOJCTBEHHO-TEXHOJIOTMUECKONH M HOPMATHBHOMN
JTOKYMEHTAIMEH /ISl BBIOJHEHHS TPYAOBBIX (PYHKITUI.

®opMupyemMble KOMIETEHIIUH UJIH UX YACTH



Kon DopmMyJIHPOBKA:

MK-3 CriocobeH TpOBOJMTH pPacdyeTHOE OOOCHOBAHHWE M KOHCTPYMPOBAHHE CTPOMTEIBHBIX
KOHCTPYKLIMH 3JaHUN M COOPY>KEHUH MPOMBIIUIEHHOTO U IPAXKAAHCKOT0 Ha3HAYEHUs

AKTYaJIbHOCTh TeMbI: AKTyalbHOCTb pa0OTHl CBsi3aHAa C TEM, 4YTO C pa3BUTHEM
METAJUTYPIrUUeCKOW MPOMBIIUIEHHOCTH pacTeT 00beM M HOMEHKJIATypa MeTaJUIMYEeCKHX
U3JIENUI B CTPOUTENHCTBE U OCOOEHHO aCCOPTUMEHT M3 almfOMHUHUS. M3 cTanbHOro mpokara
BO3BOJAT KapKachl IPOMBILIJICHHBIX U IPAXKIAAHCKUX 31aHUM, MOCTBI, U3TOTOBJISIIOT apMaTypy
IUIL )KeJIe300€TOHa, KPOBEJbHYIO CTajb, TPYObI, a TaKKe pazIUYHble METaTHYEeCKHUE
W3JIENNs, 3aKIIENKH, OOJIThI, TBO3/IM, UIYpYNbl. Paznuuneiii npoduiab altOMUHUS UCTIONB3YIOT
IUI U3TOTOBJIEHUS HECYIIMX U OrpaKJaroIuX KOHCTpyKuui, ¢ [lupokomy nCronab30BaHUIO
METAJUIOB B CTPOMTEIHCTBE CIOCOOCTBYET DSl MX IIEHHBIX TEXHHUYECKUX CBOMCTB: BBHICOKAs
IIPOYHOCTh, IUIACTUYHOCTH, IIOBBIIICHHAs TEIUIOIPOBOMHOCTb, JJIEKTPOIPOBOJHOCTh U
CBapMBaeMOCThb. Hapsiny ¢ 3TUM MeTauibl, U OCOOCHHO CTaldb M YYyryH, NpU JCHCTBUU
pa3IUYHbIX I'a30B U BJIATH CWJIBHO KOPPOIUPYIOT U TPEOYIOT ClIel[MabHON 3aIUTHI.
Teopernueckas yacTb: TepMUuecKUil UK CBAPKU — HArPEB-OXJIAKACHUE — ONPEAEIIAETCS
CIOCOOOM M pEeXKUMaMM IpOBENEHUs Iporecca. MecTHbI HarpeB M OXJaXJICHHE MeTaia
IIPU 3TOM OIIPENEISIET T€ U3MEHEHUs, KOTOPhIE MPOUCXOAIT B CTPYKTYPE M MEXaHHUYECKHUX
CBOMCTBaX IOJYYEHHOTO CBAapHOIO0 COCJUHEHHS. YYAacTKU CBAapHOIO COEJUHEHUs BOJIU3U
HENOCPEACTBEHHOI'O JIEHCTBUS HEIMOJABM)KHOTO WM IMOJBHYKHOTO CBAapOYHOI'O HCTOYHMKA
TEeIUla HarpeBaroTcs 10 Hanbosee BbICOKUX Temmeparyp. Ilpu paznuuHbIxX crocobax cBapku
IIJIABJIEHUEM METaJUI B IIBE JJOBOAMUTCS 10 PACIUIABICHHOIO COCTOSIHUSA, A 3aTEM, OXJIAXKAAsICh,
- KpUCTaJIIM3yeTcs. PacnosnokeHHble psaIOM yd4acTKA OCHOBHOT'O METajllla HarpeBarTCs MpU
CBapke 10 OoJjiee HU3KUX TEMIEparyp, IpUYEM IO Mepe yIaleHHs OT MecTa JAEHCTBUS
VCTOYHUKA TEIUIA WM JIMHUU €T0 MEPEMEILECHNs MaKCUMaJIbHbIE TEMIIEpaTypbl Harpesa TMax
cHKawTcs. [Ipm 3HAYMTENBHBIX pa3Mepax CBapUBAaEMOro M3JENMs Ha HEKOTOPOM
pacCcTOSHUM OT CBAapHOIO IIBAa HUKAKOIO HAarpeBa MeTajllla HE IPOMCXOAMT; TEMIlepaTypa B
IIpOLIECCE CBAPKU HE U3MEHSETCS.

[Tocne noctuxeHus B JIIOOOM Y4acTKEe OCHOBHOI'O MeTalllla MAaKCHMAJIbHOM TeMIlepaTrypsl
clIelyeT OXJaXKJEHHE, ONpeeieMOe INIaBHbIM 00pa3oM OTBOJOM TeIUla B 00Jiee XOJOIHbIE
y4yacTku MeTayuta. Kak mpaBuiio, 3To OxJIaxkIeHHE OCYILECTBIISETCS C JOCTATOUYHO OOJIbIION
CKOPOCTbIO, XOTS M MEHbIlIEH, YeM CKOPOCTH HarpeBa, HO HMEHHO OHa IPHUBOJAUT K
U3MEHEHHUSAM B CTPYKTYPE U CBOWCTBAaX CBAPHOI'O COEIMHEHUS M0 CPABHEHUIO CO CTPYKTYpPOU
U CBOMCTBAMM HCXOJHOrO MeTaijia. B COBOKYMHOCTM 3T y4yaCTKHM OCHOBHOTO MeTajia, B
KOTOPBIX IIPOU30IUIN CTPYKTYPHBIE U3MEHEHUS B PE3YJbTAaTE TEPMUUYECKOTO LIMKJIA CBAPKH,
Ha3bIBAIOTCS 30HOM TepMHuecKoro BiausHUSA. Takum oOpa3oM, mocie 3aBeplieHus: mporecca
CBapKM KaxIbli 00beM MeTalla W3AEIHs, TIOABEPIUIerocs TEePMUYECKOMY IHKITY,
MPETEPIEBACT XapaKTepHble M3MEHEHUs] B CTPYKType M MEXaHHYECKHMX CBOMCTBAX
(TBepmoctr B yacTHOCTH). OHU OMNpeneNnsioTcs W3MEHEHHEM TeMIlepaTypbl BO BPEMEHU U
cBs3aHHbIe ¢ Hel ckopocTsmu HarpeBa (WH) u oxnaxaenus (WO), npuBosiye K 3TUM
n3MeHeHHsAM. Ha HeM CcXeMaTH4HO II0Ka3aHO pacIpelelIeHHEe TBEPAOCTH 10 30HE
TEPMHUYECKOTO BIUSHUS

" Bonpochl u 3a1aHUS

Bonpocwl 0na camoxonmpons

1. ITapameTpbl TEPMUYECKOTO IIUKJIA CBAPKH.

2. Pacuét MrHOBEHHOH CKOPOCTH OXJIQXK]ICHUS TIPY JAHHON TeMIiepaType.

3. Tepmuueckuil LUK CBapKH MPHU OAHOMPOXOTHON CBapKe: MaKCUMAaJIbHBIE TeMIIepaTyphl.

4. JlnuTenbHOCTh NpeObIBaHUS MeTaljla BbIIIE 3aJaHHOW TeMmIepaTypbl Ha IpUMepe
MHOT'OCJIOITHOW CBAapKH JAJUHHBIMU U KOPOTKUMH Y4aCTKaMH.

5. U neanbHblil TEpMUYECKHM LIUKIT CBAPKH.

3aoanus (Ooxnao)




1. ITouemy mpu cBapKe CTPYKTypa MeTalla U3MEHSEeTCS.

2. Yto Takoe TePMOKMHETHYECKAs TuarpaMMa pacrajia ayCTeHHUTa.

3. UTO MOXHO OIpeeNINTh 110 TEPMOKUHETHYECKUM JUarpaMMam paclaja ayCTeHUTa.

4. Yem ompenensieTcss CKOPOCTh OXJAXKICHHUA MeETajla IMpH CBapKe, M KaKHe CIOCOOBI
CYHIECTBYIOT JUIsl €€ CHUKCHHS.

5. KakoBbl 0cOOEHHOCTH M3MEHEHUS! CTPYKTYpPBI U CBOMCTB 30HBI TEPMUYECKOTO BIIUSHUS
CBapHbIX COCIMHECHHUM.

6. Kakue y4acTku B 30HE TEPMHUECKOTO BIMSIHUS BBIICIISIOT.

Cnucok Jureparypsbl.
1. OcHoBHas1 IUTEpaTypa:
1.Mapytsan, A. C. (MucTuTyT cepBuca, TypusMa u qu3aitHa (¢pmiman) CKOY B .
[Taturopcke). Pacuet u sxcriepuMeHTaIbHOE TPOSKTUPOBAHHUE CTANBHBIX PEIIeTYaThIX
MIPOTOHOB U3 THYTOCBAapHBIX npoduieii : yue6. mocodbue / A.C. Mapytsin ; CKOY, ¢ui. BT.
[Taruropcke, Umxenep. dak-t, Kad. cr-Ba. - [Iaruropck : [1d CKDY, 2014. - 116 ¢. -
[pwt.: c. 75-113. - bubmmorp.: c. 72-74. - ISBN 978-5-905989-45-2
2.Ilapnamkesuu B.C. MeTtaminueckre KOHCTPYKLIMH, BKJItO4Yas cBapky. Hacts 1.
[Ipoun3BoacTBO, CBOMCTBA M pabOTa CTPOUTENBHBIX CTAJICH [ DIIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ [TapnamkeBnu B.C.— DnekTpoH. TeKCTOBbIE TaHHbIe.— M.: MOCKOBCKHIA
rOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcHUTET, All [T Dp Menua, 9bC ACB, 2014.— 161
c.— Pexxum gocryna: http://www.iprbookshop.ru/27040.— 3BC «IPRbooksy, no mapoto
3.[Mapnamkesuy B.C. IIpoexktupoBanue u pacyeT METALINYECKUX KOHCTPYKIUH

pabounx IomanoK [ INeKTpoHHbBIN pecypc]: yuedbnoe nocobue/ [lapnamkesuy B.C.,
Bacwibkun A.A., bynaroB O.E.— DnekTpoH. TekcToBbie 1anHbie.— M.: MOCKOBCKUH
roCy/1apCTBEHHBIN CTPOUTENbHBIN yHUBEpcUuTeT, Al [T Op Menua, ObC ACB, 2016.— 239
¢c.— Pexxum pocryma: http://www.iprbookshop.ru/42909.— 3BC «IPRbooksy, o mapoito?2.
JonoHUTeILHAS JIUTEpPaTYypa:
1.MapytsH, A. C. [IpoekTrpoBaHue cTaabHbIX (epM NOKPHITHI U3 NPSIMOYTOJIbHBIX,
POMOMUECKUX U MATUYTOJIBHBIX THYTOCBapHBIX Mpoduiei : yued.-cripas. mocodue / A.C.
Mapytsn, C.H1. Okba ; CKDYVY. - [Iaturopck : CKOVY, 2012. - 156 c. : un. - [Ipun.: c. 114-
154. - bubauorp.: c¢. 113-113. - ISBN 978-5-905989-08-7

2.Bacunwesa, T. B. MetammokoncTpykiuu : [y4ue6. mocobue] / T.B. Bacunbena. - M. :

NHOPA-M, 2011. - 336 c. : un. - ISBN 978-5-98281-226-1

INPAKTUYECKOE 3AHATHE Nel6

Temal 6«Hanpsascenus u depopmayuu c6apHbvix cOCOUHEHUIL»

Iesab padoThI: U3yYUTh HANPSKEHUS U 1eOpMAaLU CBAPHBIX COETUHEHUI

3HaHMe: TNpPUYMHBI BO3HUKHOBEHUS U XapaKTEPUCTHKA CBAapOYHBIX HANpsKEHUN U
nedopmaruii. CBapouHble HaNpsDKEHUS U JeOpMallMy NMpU HAIUIaBKe BaJMKa HAa KPOMKY
JUCTa, TPU COEAWHEHWU JIMCTOB BCTHIK, NMPU COEIUWHEHUHU YIJIOBBIMU IIBaMU. BiusHue
CBapOYHbIX HANPSKEHUN HA TIPOYHOCTh COEANHEHHUS.

YMeHuHe: HCNONB30BaTh PYYHOM M MEXAHU3UPOBAHHBIA HMHCTPYMEHT 3aYMCTKH CBApPHBIX
IIIBOB U Y/IaJI€HUs TIOBEPXHOCTHBIX JE(PEKTOB MOCIIE CBAPKH; MPOBEPATH PaOOTOCIIOCOOHOCTD
U UCIPaBHOCTh OOOPYAOBaHUS TOCTa JUISI CBAapKW; HCIOJNb30BaTh pPYYHOH U
MEXaHU3UPOBAHHBI HHCTPYMEHT I MOJATOTOBKU 3JIEMEHTOB KOHCTPYKUMHU (WU3AETuil,
y3JI0B, A€Tajei) MO CBApKY;

BBITIOJIHATE [IPEABAPUTENBbHBIN, COMYTCTBYIONIUN (MEXKCIOWHBIN) MOJOTpeB MeTaljia B
COOTBETCTBUHM C TpPEeOOBAHUSMHU IPOU3BOJCTBEHHO TEXHOJIOTMYECKON TOKYMEHTALUU IO
CBapKe;

PUMEHATh COOPOYHBIE MPHUCIIOCOONIEHUS JUIsI COOPKU DJIEMEHTOB KOHCTPYKIMM (M3AEIHIA,
y3JI0B, JleTajieil) Mo/ CBapKy; MOATOTABIMBATh CBAPOUYHBbIE MAaTepHANIbl K CBApKe; 3aUMILATh



BBl TIOCJIE CBApKH; IMOJb30BATHCS MPOU3BOJICTBEHHO-TEXHOJIOTMYECKON M HOPMATHUBHOM
JOKYMEHTAIUEH JIJIs1 BBITOJIHEHUS TPYAOBBIX (DYHKITHH.
dopMupyemMblie KOMIIETEHIIUN WJIH UX YACTH

Kon DopmyIIHPOBKA:
K-3 Crioco0eH NpOBOAUTH pacyeTHOE OOOCHOBAaHWE M KOHCTPYHPOBAHHE CTPOUTEIBHBIX
KOHCTPYKUMI 30aHUI U COOPYKEHUIM TPOMBIIUIEHHOTO U IPaXJAHCKOTO Ha3HAYEHUS

AKTYaJlbHOCTh TeMbl: AKTyalbHOCTb pabOTBl CBsi3aHa C TEM, YTO C pa3BUTHEM
METAJUTYPIrHUECKOW TPOMBIIUIEHHOCTH pacTeT 00beM M HOMEHKJIATypa MeTaJUIMYeCKHX
U3JIENUI B CTPOUTENBCTBE U 0OCOOEHHO aCCOPTUMEHT M3 alfOMHUHUS. M3 cTanbHOro mpokara
BO3BOJAT KapKachl IPOMBILIJICHHBIX U IPAXKIAAHCKUX 31aHUM, MOCTBI, U3TOTOBJISIIOT apMaTypy
IUI )KeJIe300€ToHa, KPOBEJbHYIO CTajb, TPYObI, a TaKKe pazIUYHbIe METaTNYEeCKHUe
U3JIeNUs, 3aKIIeNKH, O0JIThI, TBO3/M, LIypynbl. Pa3nuunelii npoduib allOMUHUS UCIONb3YIOT
JUIS. U3TOTOBJICHUS! HECYIIMX U OrPaXJArOIUX KOHCTpYKIui, ¢ LLnpokomMy HCHOIB30BaHUIO
METAJUIOB B CTPOMUTENBCTBE CIOCOOCTBYET PAJ MX LIEHHBIX TEXHMUYECKHX CBOWCTB: BBICOKAs
IIPOYHOCTh, IUIACTUYHOCTb, IIOBBILIEHHAS TEIUIOIPOBOJHOCTD, 3JIEKTPOIPOBOJHOCTh H
cBapuBaeMocTb. Hapsiny ¢ 3TUM MeTauibl, U OCOOEHHO CTajlb M 4YYTyH, NpH JEHCTBUU
Pa3IMYHbIX I'a30B U BJIArd CUJIBHO KOPPO3UPYIOT U TPEOYIOT ClIEUAIbHOM 3aIUTHI.
Teopernyeckas yacTh: CBapoyHOE HANPSIKEHUE ONPENEIIAIOT KaK CUILY, JEHCTBYIOILYIO Ha
eAMHULY Iutomaau uszaenus. OHO MOXKET ObITh BBI3BAHO PACTATMBAIOIIMM, U3THOAIOLINM,
KpYTAILLUM, C)KAMAIOLUM WINA CPE3aI0LIMM YCHIINEM.

OTU cuibl JOCTUTAalOT TAaKUX BEJIIMYMH, YTO B IPOLIECCE SKCIUIyaTallUM HANpPsDKEHUS U
negopManuu B OTJCNBHBIX JIETANSAX HPUBOAAT K pa3pylIeHUIO Bcell KOHCTpykuuu. Kpome
9TOT0 IPOUCXOJUT CHUIKEHUE AHTUKOPPO3HOHHBIX CBOWCTB, MEHSIOTCA I'€OMETPUYECKHE
pa3Mepsl U )KECTKOCTb KOHCTPYKIIMH.

Hanpsbxenns u nedopmanmu OBIBAlOT BPEMEHHBIMH W OCTaTOYHBIMH. Kakue cBapouHbIe
negopManuy Ha3blBalOT BPEMEHHBIMH, a KaKuW€ OCTaTOYHBIMM OIpEeNsieTcs IMpocCTo.
BpeMenHbIe MOSABISIOTCA BO BPEMS CBAPUBAHMSA JETaJIEH, BTOPHIE MOSBISIOTCA U OCTAIOTCS
II0CJIE OKOHYaHUS CBapKH U OXJIAXKIEHUS KOHCTPYKIIMH.

[IpuunHbI OsABICHUS

I'maBHBIE TPUYMHBI BOSHUKHOBEHUS HAIIPSDKEHUM U CBApOUYHBIX JeOopMalinii Takue:
HEOAHOPOJHBIN HarpEeB METAINIMYECKHUX 3arOTOBOK;

yCaJIOUHbIE U3MEHEHHUS CIIJIaBa B CBAPHOM IIIBE;

(ha3oBble M3MEHEHHUS, BO3HMKAIOUIME MPHU NEPEXoJ]e pacIIaBICHHOIO0 METajula U3 OJHOTO
COCTOSIHMS B APYTO€.

OaHMM U3 CBOMCTB METAJIOB SBJISETCS MX CIOCOOHOCTb PAaCIIUPSTHCS MPHU MOBBILICHUH
TEMIIepaTypbl M CXKUMATbCsA MpHU oxJaxJaeHuu. Ilpu miaaBneHuMH B 00JIACTH CBAPOYHOTO
COEIMHEHMS TOSIBIISIETCSI HEOHOPOIHAs TEPMO30Ha.

Ona BBI3BIBAECT HAIPSDKEHHS CHKUMAIOLIETO WM PacTATHMBAIOLIEro CBOMCTBA. Ecimu atH
HaNpsDKEHUS TPEBBIIAIOT Mpesied TeKy4eCTH MeTajula, TO MPOUCXOJUT U3MEHEHHE (DOPMBbI
U3JIeNusl, BO3HUKAIOT OCTaTOYHbIE Ae(opMariu.

PasnoBumHOoCTH nedopManuii 3aBUCAT OT TOrO, B KAaKMX OObEMax OHHM MPOSBISIOTCS.
Beinenstor tpu pona. /[ledopmauumm mepBoro pojaa JEWCTBYIOT B MaKpooObeMmax,
nepopMad BTOPOTO pojJia MPOUCXOAAT B Ipenenax KPUCTAIMUECKUX 3€PeH, a TPEThEero
poJla IPOUCXOASAT B KPUCTAIIINYECKON PELIETKE METAIIA.

Jlepopmariu 1 HanpspKEHUS MPU CBapKe BO3HMKAIOT U MPH KPUCTAJUIM3AIMHM CBAPHOTO 1IBA,
KOTJa MPOMCXOJUT YycaJka XHUAKOro meramia. OObeM OCTBIBAIOIIETO >KUAKOIO MeTasula
YMEHBIIAETCA, 3TO BbI3BIBAET HANPSIKEHHWs BHYTpM Merawia. [lapamtensHo u
NEPIEHAUKYIIIPHO OCH CBAPOYHOTO LIBA (POPMUPYIOTCS HANPSDKEHHS, KOTOPHIE BBI3BIBAIOT
n3MeHenue (Gopmsl uznenus. [IpomonbHbIE CHIIBI BBI3BIBAIOT M3MEHEHUS JJIMHBI CBapHOTO
11IBa, a MOMEePEUHbIe MPUBOJIAT K YITIOBBIM JIe(OpMaIUsIM.




IIpu nmpeBbIIEHNH ONPEEICHHBIX IPEACIBHBIX TEMIIEPATyp NPU CBAPUBAHUM YIIIEPOJUCTBIX
U JICTHPOBAHHBIX CTaJeld MPOUCXOTUT MX CTPYKTYpHOE IMpeBpalleHHe. Y HHUX MOsBISETCS
Apyro ynenpHbIi 00beM M M3MEHseTcs KO3(QQUIMEHT JUHEWHOro pACHIMPEHUs, YTO
MPUBOANT K OTPOMHBIM CBAPOYHBIM HAIIPSKCHHSM.

Cample OonbllMeé M3 HUX BO3HUKAIOT B JIETUPOBAHHBIX CTalsiX. B Hux oOpasyrorcs
3aKaJIOYHBIE CTPYKTYpBI, KOTOpPbIE MpH OXJAXJACHUU HE BO3BPALIAIOTCA K MPEXKHEH
CTPYKTYp€ MeTalla, KaK B OOJBIIMHCTBE CIY4aeB, a COXPAHAIOT KOJIOCCAIbHbBIC HANPSHKEHUS
MOTYIIHE MIPUBECTH K pa3pyIICHUIO CBAPHOTO IIBA.

JUis  3THX cIIaBoB  pa3palbaThIBAIOTCS — CHELMAJIbHBIE TEXHOJOTHMYECKHE IPOLECCHI,
CHIDKAIOIINE OCTAaTOYHBIC HANPSHKEHUS U Ie(OpMaLInu.

" Bomrpochl u 3agaHus

Bonpocwt 0na camokonmpons

1. CBapouHoe HanpsKeHue.

2. Bunel HanipspkeHus U aedopmanum.

3. IlpnunHbBI BO3HUKHOBEHUS HANPSHKEHUI.

3aoanus (0oxnao)

1. JledexThl CBapHBIX ILIBOB U COEAMHEHUH.

2. Knaccudukanus n1eeKToB CBapHBIX IIBOB M COCTUHEHUH.

3. CBapouHble HaNpsHKEHU U 1ehopMalHH.

4. CriocoObl yMEHBIIICHHS CBAPOUHBIX J1e(hopMaIii U HAITPSDKEHHUH.

5. TexHonornyeckre MepONpUsATHs, BBIIOIHAEMBIE TIOCIIE CBAPKH.

Cnmcok Jiureparypsbl.
1. OcHoBHas JauTEpaTypa:
1.Mapytsn, A. C. (MactutyT cepBuca, Typusma u quzaiina (punuan) CKOY Br.
[TsTuropcke). PacueT u sxcniepuMeHTanbHOE MPOSKTUPOBAHUE CTATIBHBIX PEIIETYATHIX
MIPOrOHOB U3 THYTOCBAPHBIX Ipoduiei : yued. mocodbue / A.C. Mapyts ; CKOVY, ¢ui. BT.
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1.MapyrtsH, A. C. IIpoekTupoBaHue CTaIbHBIX (epM MOKPBITHHA U3 IPSIMOYTOJIbHBIX,
POMOMYECKUX U MATHYTOJBHBIX THYTOCBAPHBIX Mpoduiiel : yueb.-crpas. nocodue / A.C.
Mapyrtsn, C.11. Ok6a ; CKOVY. - [Taturopck : CKOVY, 2012. - 156 c. : ui. - [pun.: c. 114-
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Beenenune
Mertaminyeckue KOHCTPYKLMH IPUMEHSIOTCS BO BCEX 00JacTAX CTPOUTENbCTBA NPU
BO3BEJICHUU 3/IaHUH MU COOpPY)KEHHUH Ojarojapss CBOMM YHHMBEpPCAJIbHBIM KaueCTBaM —
BBICOKOM MPOYHOCTH (HECYyLIe croCOOHOCTH); HAZEKHOCTH paboThl MPU pa3IMUYHBIX BHJAX
HAIPSDKEHHOTO  COCTOSIHMSI, B TSDKEJIBIX U arpecCUBHBIX YCJIOBMSIX OKCIUIyaTallUH;
3G (GEKTUBHOCTHIO U3TOTOBICHHUS M MOHTa)Ka; OTHOCUTEIBHO MaJlblii COOCTBEHHBIN BeC IpHU
BOCIIPUSTHM 3HAYUTEIBHBIX Harpy3ok. Kpome Toro, Merayuiel 007agarOT BBICOKOU
IUIOTHOCTBIO — HEIPOHULAEMOCTbIO JUISl I'a3a U XKHUJKOCTH.
K HegocraTkaM CTaJbHBIX KOHCTPYKIMII MOXKHO OTHECTHM CPaBHUTEIBHO MAJYIO
OTHECTOMKOCTh M MOJBEPKEHHOCTh KOPPO3MM OT KOHTAaKTa C BJIAroil, arpecCuBHbIMU
cpenamu. [lpu Bbicokux Temmneparypax (st cranu 6onee 6000C) KOHCTPYKLMH TEpPSIHOT
CBOIO HECYIIYIO CIIOCOOHOCTb.
B 3aBucuMocTH OT BMJa KOHCTPYKLMH Ppa3IMYalOT CTEPHKHEBBIE U CILIOIIHBIE CHCTEMBI
CTaJIbHBIX KOHCTPYKLUI. CTepKHEBbIE CUCTEMBI COCTOAT U3 0aJOK, KOJOHH, (epM (KapKachl
3IaHHI; MOCTBI; apKu U depmbl, Kymnoua, croiiku JIDII, MauTel, GamHu, 3cTakaabl, KpaHbl U
Ap. KoHCTpykuuu). CIUIOIIHBIE CHUCTEMBI COCTOSAT U3 pa3jIMYHBIX BHJOB JIMCTOBBIX
KOHCTPYKLHUH (pezepByaphl,  TrasrojbAepbl,  TPYOBI, OyHKEpHI, KOHCTPYKLIUU
METAJUTYPIrHUECKUX 3aBOJIOB, HEPTAHBIX U XUMUUECKUX MPEIIPUATHH U T.I1.).
MarepuanoM Uisi METAUIMYECKUX KOHCTPYKLIMM CIy’)KHT, B OCHOBHOM, CTalb. B
3aBHCUMOCTH OT CTE€IIEHH OTBETCTBEHHOCTH KOHCTPYKLUH 31aHUI U COOPY)KEHUIL, a TAKKe OT
YCIIOBHI MX DKCIUTyaTalliH MPUMEHSIOT CTAIN Pa3InIHbIX Mapok. [Ipu BeIOOpe Mapku ctanu
YUUTHIBAIOT KJIMMATUYECKUH pailloH CTPOUTENBCTBA M TPYIIY KOHCTPYKUMHM 37aHUN U
coopy:xxernit mo CHull I1.23-81%*. XapakTepucTUKu HEKOTOPBIX BHUJIOB CTaJlE€l IPHUBEIEHBI
HIDKE.
[To criocoOy M3rOTOBJIEHUS CTalb ObIBAET MAaPTEHOBCKON M KHCIOPOJHO-KOHBEPTOPHOH (KX
W3TOTOBIIAIOT KHITALIMMH, CIIOKOWHBIMH M NONXyCHOKOHHbIMM). Kumsmyro cranbs cpasy
pa3nuBalOT M3 KOBIIA B M3JIOKHULBL. OHa COAEPKUT 3HAUYUTEIBHOE KOJUYECTBO
pacTBOpeHHBIX ra3oB. CIIOKOIHAasl cTanb — 3TO CTajlb, BbIACPKAHHAS HEKOTOPOE BpeMs B
KOBIIAX BMECTE€ C PACKUCIUTENAMHM (KpPEMHHUH, QIIOMHHMI), KOTOpBIE, COEIUHSASCH C
pPacTBOPEHHBIM KHCIIOPOAOM, YMEHBILAIOT €T0 BPEIHOE BIMSHKUE;, OHA UMEET JYUIIHNA COCTaB
1 0oJiee OJTHOPOJHYIO CTPYKTYpPY, HO Aoposke kursimen Ha 10...15%. [Tonycnokoiinas ctaib
3aHMMAET IPOMEKYTOUHOE MOJIOKEHUE MEXAY CIIOKOMHOM U KUITALLEH.



JlaboparopHas pabora Nel
Tema 1 «Beedenue 6 memannuueckue KOHCMPYKYUU.»

Heab padoThl: BEIpaOOTKA MOHMMAHUS OCHOB Pa0OTHI CTATH M 3JIEMEHTOB METAJUIMYSCKUX
KOHCTPYKIUM 3JaHUM U COOPYKEHUH.
dopmupyemMble KOMIIETEHIMU WU UX YaCTH

Kon DopmMyJIHPOBKA:
MK-3 Crioco0eH NpoBOAUTH pacyeTHOE OOOCHOBAHHWE U KOHCTPYHPOBAHHE CTPOUTEIbHBIX|
KOHCTPYKLUH 30aHUI M COOPY>KEHUH MPOMBIIUIEHHOT'O ¥ IPAXAaHCKOr0 Ha3HAYEHUS

Teopernueckasi yacTb: Bonpockl 3K0OHOMHUH MeTajlla B OTpaciu cOOpPHOro xene3o0eToHa
HapsALy C MpoOJIEeMON CHMKEHHUS TPYJOEMKOCTH HM3TOTOBJICHUS H3ACTHHA apMaTypbl UMEIOT
00JIbIIIOE 3HAUYEHUE.

K nmepepacxony meramia B CTPOUTENBCTBE BEAYT CIACAYIOLIUE IPUYUHBL 3aMEHa apMaTyphl
IIPOEKTHBIX JTUAMETPOB U KJIACCOB, a Takxke NMpoduiel mpokara, UMEIOUIMMUCSA B HAJIMYUU;
TEXHOJIOTUYECKHE MTOTEPH, 00YCIIOBICHHBIE OCOOEHHOCTSIMU ITPOU3BOJCTBA (OTXO0/bI KOHIIOB
HanpsAraeMblX CTEpKHEH, UCIONb3YeMbIX JJIsl YCTAaHOBKM 3aXBaTOB, OTXOJOB INpsleid Ha
JUTMHHOM CTEHJIE, Ha Y9acTKaxX MeX1y (hopMaMH H T. JI.); OTXOJIbI IIPU 3arOTOBKE apMaTyphl U
U3JeNUi U3 Hee W PacKpoe IpoKaTa; MPOKAaT apMaTypbl C MOJOXKUTEIbHBIMU JIOMYCKAMU:
Opax; pa3pyuieHre KOHCTPYKIUH MPH KOHTPOJILHBIX HCITBITAHHSIX.

[TpyunHaMu nepepacxoja CTalM SIBJISAIOTCS HEPALMOHAIBHBIA packpoil MeTalionpokara Io
gepTekaM, 3aMeHa MPOEKTHBIX MpoduiIeld M JUCTOB Ha MMEIOIIUECS B HAIMYUH OOJBIINX
CEeUEHUH U TOJIIIMH, NPUMEHEHUE CTaJld IOBBILIEHHOM W BBICOKOH MNPOYHOCTH Oe3
COOTBETCTBYIOILLIEIO I€pepacyeTra KOHCTPYKLUUH, HEAOCTAaTKM B OpPraHU3alUd I[OCTaBKU
METAJUIONPOKAaTa METAUTyPrUYECKUMHU 3aBOJAAMHU.

CnoxuBILIMIICS YAENbHBIN BEC B CTPOUTENBHON UHAYCTPUU IIPU IIPOU3BOJICTBE KeNe300eTOHA
U CTPOMTENBHBIX KOHCTPYKLUHMH cocTaBisieT (%): 3aBblllIeHHE HOMHHAJIBHOIO JHaMeTpa
apMarypHoil cranu— 62,4; I1UIIOCOBbIE JONMyCKHM mnpokaTta— 12,0; HeMepHbIE JUIMHBI
CBapUBAaEMbIX MapoK CTaan — 25,6.

3HauuTENbHAS 1011 METANINYECKUX U3/ENUl, UCIIONb3YEMbIX B CTPOUTENbCTBE, IPUXOIUTCS
Ha CTAJIbHYIO apMaTypy.

[loTepu MeTanna mpu HPOU3BOJACTBE apMaTypHBIX pabOT OOYCIOBIEHBI MPEXKJIE BCETO
YPOBHEM TEXHOJOTMUECKOT0 000pYJOBAHUS M OCHACTKU, OCOOCHHOCTSIMU TEXHOJIOTHH.
OcHoOBHbBIE NPUYMHBI MOTEPh apMaTypHOUl cranu (yZenbHbI Bec B oOuiem pacxoze, %):
OTXOIbl HampsraeMou apmarypsl — 7,5; OTXOJbl IPU P.aCKpoe CTEpKHEU B pe3ke OyXT —
2,6; oTcrymeHus ot nmpoekta— 1,0; Beimyck O6pakoBanHON mpoxykiun — 0,5.

PazpabGoTka 1 BHeApeHHE JIUHUI 11 0€30TXOJHON CBApKU M PE3KHU apMaTypHBIX CTepKHEH
BCEX KJIACCOB,

Jlnist mpeioTBpallleHusl OT KOPPO3UH 10 MPUMEHEHHs apMaTypa JOJDKHA OBITh 3aIlMIIEHA OT
aTMOC(EpHBIX OCAZAKOB M JPYIMX HCTOYHUKOB YBIAXXHEHMs. BBICOKONPOUYHYIO apMmaTypy
ClIeqyeT XpaHUTb B CYXUX 3aKpBITBIX CKJIAJCKUX IOMEIIEHUSAX C OTHOCUTEIBHOU
BJIQXKHOCThIO Bo3ayxa He Bbimie 60%. He pomyckaercst xpaHeHue TakoW apMaTyphl Ha
3eMJITHOM I10J1y, arpECCUBHBIX WM 3arpsA3HEHHBIX arpECCUBHBIMU BEILIECTBAMU MOAKIAIKAX,
a Takke BOJM3M MECTOHAXOXKJIEHUS WM BbIIEJICHHUS arpeCcCUBHBIX BEIECTB (COJU, ra3bl,
aspo3onu). Jlomyckaercsi xpaHeHre 0e3 OrpaHMYEHHUs OTHOCUTENIBHOW BIIQXKHOCTH BO3/yXa
BBICOKOIIPOYHOM apMaTyphel B aTMocdepe, HACBHIIIEHHOW MapamMH JIETy4UX WHIHOWUTOPOB,
KOTOpass MOKET OBITh CO3/laHa I0J T'epMETU3MPOBAHHBIMU KOJIAKaMH, BO BPEMEHHBIX
XpaHWIHILAX, 3alIUIIEHHBIX OT aTMOC(EPHBIX OCATKOB.

JlonyCTUMBIM KOPPO3MOHHBIM IOPAXKEHUEM apMaTypbl CUUTAETCS TAKOE, IPU KOTOPOM HaJleT
pKaBUMHBI MOXET OBbITh yHalleH NPOTHUPKOM .cyXxoil Berombto. I[Ipu HEBBITOIHEHUU




YKa3aHHOT'O YCJIOBHS BBICOKOIIPOYHYIO apMaTypy HOJBEpraroT CIELHUaIbHOW NPOBEpPKE Ha
CKJIOHHOCTH K XPYIIKOMY KOPPO3HOHHOMY pa3pyIEeHHIO.
IIpu ncnonap30BaHUK apMaTyphl ¢ HUHKOBBIM aJIFOMUHUEBBIM MOKPHITHEM HE JIOIYCKaeTcs ee
MpaBKa C TIOMOIIBIO CTAHKOB, BBI3BIBAIOIIMX MEXAaHMUYECKOE pa3pyllIeHUE MOKPBITUS, a TpU
KOHTAKTHOM CBapke pEXUM JOJDKEeH ObITh MOA0OpaH M3 YCIOBHUA HAaMMEHBIIEro
MOBPEXICHHS MOKPHITHA. J[yroBas cBapka yKa3aHHOW apMaTypbl HE JOIYCKAeTCsl.
JUis 3alMThl apMaTypsbl, UCIOIb3YEMON B SYEUCTBIX U CHIIMKATHBIX OE€TOHaX aBTOKJIABHOI'O
TBEPJCHHS, WCIOJB3YIOT 3AIIUTHBIC TOKPBHITHS (0OMa3Ku) B BUAE XOJOAHOH II€MEHTHO-
OUTYyMHOM MAaCTHKH, ropsiueii HHIMOMPOBAHHOW OUTYMHO-IIEMEHTHOW WM JIATEKCHO-
MUHEPAIBHOM U IPYTUX BHJIOB 0OMa30K.

TomnmuHa BRICYIIICHHOTO 3aIllIMTHOTO MOKPBHITHS Ha apMarype noipkHa ObITh 0,3...0,4 MM mipu
UCIOJIb30BAHUN XOJIOAHOM ILIEMEHTHO-OMTYMHOM MacTuku u He MeHee 0,5 MM 1pu
HCIOJIb30BAHUU LIEMEHTHO-TIOJUCTUPOIBbHOM. [Ipy HaHeCeHUM MOKPBITHH B 3JIEKTPUUYECKOM
T0JIE TOJIIIMHA UX MOXET OBITh YMEHbIIIeHa cO0TBeTCTBEHHO /10 0,2...0,3 MM u 0,4 mm.
3ammra apMmatypel OT KOppO3MM, T. €. €€ MJIUTeIbHas COXPaHHOCTh B IIpolrecce
OKCILUTyaTallil  KeJIe300€TOHHONH KOHCTPYKLMH, B 3HAYUTEIBHOHM Mepe 3aBUCHUT OT
TEXHOJIOTUM €€ M3rOTOBJIICHUS, 3a HCKIIYEHUEM TeX CJIyyaeB, KOI/Ia HCHOJb3YIOTCS
CTeMAbHBIC 3alIUTHBIC TOKPBITHS, HAHOCUMBIE Ha MOBEPXHOCTH apMaTypPhl

Oo0opynoBanue H MaTepuAJIbI

CTeNMANIN3UPOBaHHAs yueOHast MeOellb U TEXHHUECKUE CPENICTBA OOYUYCHHUS, CITy)KaIlue s
npeacrasiaeHus yueoHoi unpopmanuu: Hoyr6yk Lenovo B590 Model mame 20206, Cron
npernonaBaTenbekui (1 mr.), yaueOHO-HATIISHBIE TTOCOOHS

1. ITpuGop T-3 (ToBaposa) asns onpeneneHus yaeabHON TOBEPXHOCTH IIEMEHTA

2. Anresumerp [1CO-10-MTI'4 (Ha 1 Tc)

3. I'poxot maboparopusriii KI1-109 ¢ Habopom cut

4. YyeOHast yHHBEpcaJbHAas HCIBITaTeNbHAS MamMHA «MeXaHW4ecKue UCIBITaHUs
Marepuaino» MUM-7JIP-010
3arounas MamrHa OMAX 23025 250W
[TenerpomeTp (U1 UCTIBITAHUS OUTYMA)
[Tpubop map-konbLo (7151 UCTIBITAaHUS OUTYyMa)
CymunbHble mKagbl
. Buckozumerp

10.ITpubop a1 ucnsITaHUsA CBOWCTB OUTyMa nyKTriiomerp /-5

11.DnexkTpuyeckass MallvHA JUIsl UCHBITAHUS HA MPOYHOCTh IIEMEHTHO-TIECUAHBIX Oanodex
MIH-100

12.37eKTpOHHBIN U3MEPUTENTh IPOYHOCTH CTPOUTEIFHBIX MaTEPHUAIIOB

13.KommiekT MeTaluiMyeckux (GopM Ui M3TOTOBJIEHHS OOpa3LOBBIX OETOHHBIX KyOMKOB
(100x100, 200x200) u unnuHApOB, Oanodek (40x40x160 ) B LensAX UCHIBITAHUS HA IPOYHOCTh
1 Kyonudeckasi popmMa Ha BOJOHEIPOHUILIAEMOCTb

14.YcTpoicTBo U1 onpeieNeHNs HCTUPAEMOCTH LIEOHS

15. BeTpsxuBaromuii cTonmMk

16.Dopma amst m3rotoBieHus: oopaszmnoB 6erona 100*100*100 (aBoiiHbIe, TPOHHBIE)
17.MaxkeTbl 1 00pa3iibl METAUIMYECKUX KOHCTPYKIIUN U y3JI0B, pepM

18.006pa31p! Kupnuyen 11 KIaJKd U OTJICJIOUHBIX MaTepUaioB

19.Cranoxk otpesnoit CK 600

20.Caapounsiii anmapart Itypmkpapt MMA-250
Yka3aHusi 10 TeXHUKe 0€30MaCHOCTH
Ha teppuropuun npeanpusiTis HEOOX0IUMO COOJIOAATh MpaBHiia BHYTPEHHETO pacropsiKa
MPEINpPUATHs, OBITh BHUMATEIFHBIM TI0 OTHONICHHIO K JBWKYIIEMYCS TPAHCIIOPTY U
paboTarouM rpy3onoabeMHbM MamnHaMm. CoOutoaTh YCTaHOBJIEHHBIE HA MPEANPUSATHU
pPeXUM Tpyda W OTAbIXa. HopManbHash MpOIOKUTENBHOCTE PadOYero BPEMEHH HE MOXKET
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npeBbimath 40 vacoB B Heaemo. CBepXypouHble pabOThI JOMYCKAIOTCS B Ciydasx,
npenycMoTpeHHbIXx TK P®. Ilpu BbINOJHEHUM IPOU3BOJCTBEHHBIX 3aJaHUN 110 MOHTAXY
METAJUIOKOHCTPYKLUI U 000py0BaHUs Ha paOOTHHKA BO3MOXHO BO3AEHUCTBHE CIEIYIOLINX
OMacHBIX M BpenHbIX (HaKTOpOB: (UBWYECKUX: -  TIOBBIMICHHAS WM IOHWKCHHAsS
TeMIepaTypa OKpyXKarolled cpelibl, MOBEPXHOCTH OOOpYJOBaHUS, MaTEpHaAIOB MOXKET
MIPUBECTH K TpaBME WMJIM 3a00JE€BAHUSAM, - OCTPbIE KPOMKH, 3ayCEHIIbI, IIEPOXOBATOCTh HA
IIOBEPXHOCTAX 3aroTOBOK, JAeTajlel, MHCTPYMEHTOB M OOOpYIOBaHUS MOTYT HPUBECTH K
TpaBMe, - HEJOCTAaTOYHAs OCBEUICHHOCTh Paboyeil 30HBI MOXET IMPHBECTH K TpaBME U
3a00JI€BaHHUIO IJ1a3, - BO3MOYKHOCTb BO3AECHUCTBUS 3JIEKTPUUYECKOIO TOKA M 3JIEKTpUYEC-KOU
IYTH MOXKET IPUBECTH K TpaBMe, - padoTa Ha BBICOTE MOXKET IIPUBECTU K TPAaBME, - HCKPBI,
OpBI3ru M BBIOPOCH! PACIUIABICHHOIO METajljla MOT'YT NPHU-BECTU K TpaBMe, - JABHXKYLIHECS
4acTU MAallMH M MEXaHHU3MOB, a TAKXE IOJHMMAEeMbId I'Py3 MOI'YT IIPUBECTH K TpaBME.
XMMUYECKHX: - IOBBIIIEHHAs! 3albUIEHHOCTh BO3yXa METAJUIMYECKON U a0pa3uBHOM MbUIBIO,
CBAapOYHBIMU a’pO30JIAIMM MOTYT IpuUBECTH K 3alosieBaHuo. [lnsi HOpManpHOro M
0€30I1aCHOT0 IIPOM3BOJCTBA PAa0OT IO MOHTaXy METANIOKOHCTPYKLMH M 00OpyIdOBaHUS
HEOOXOMMO TIPUMEHEHHE CHEIOACKABl W CHero0yBH, a Takke JAPYyruX CpencTB
VUHIVBUAYAJIBHOH 3aIUTHI.

3aganus

BeiOpate Hambosiee HKOHOMHYHBIE O CTOMMOCTH CTaJld U OINpPENEIUTh UX OCHOBHBIE
IIPOYHOCTHBIE XapAaKTEPUCTUKH 111 KOHCTPYKIIUM:

. IlogkpaHoBble Oanku U3 pacoHHOTo MpoKara

. @aconku depm

. DneMeHTH! pepM U3 GacoHHOIO MpoKaTa

. basiku nepekpsITHiA U3 INCTOBOTO IIPOKaTa

. KonOHHBI U3 TMCTOBOrO IIpOKaTa

. IIporoHs!I MOKPHITHIA U3 (HACOHHOTO MTPOKATa

. CBsI3M 110 MOKPBITHIO U3 (PaCOHHOTO IPOKaTa

NN kW —

Conep:xanue oT4yeTa

. Tema

. Lenp

. Kommrerenmn

. Teopernueckuii pazuen

. Xox paboTsl

. Tabnuia ¢ mokasaTeasaMu
. Texanka 0e30macHOCTH

. BeiBogg
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KoHnTpoJsbHbIe BONIPOCHI
1.Be160p craneil 11st CTpOUTEIbHBIX KOHCTPYKIIMHA.
2.BnusiHue pa3nuyHbIX (aKTOPOB Ha CBOMCTBA CTaNH.
3.OCHOBHI pacueTa METAJUIMIECKUX KOHCTPYKITHH.

Cnmcok aureparypsl.

1. OcHoBHas1 IUTEpaTypa:

1.Mapyrtsan, A. C. (MucTuTyT cepBuca, TypusMa 1 qu3aitHa (¢pmiman) CKOY Br.
[Taturopcke). Pacuer u skcriepuMeHTaIbHOE TPOEKTUPOBAHNUE CTAIBHBIX PEIIeTYAThIX
IIPOrOHOB U3 THYTOCBAapHBIX npoduiei : yue6. mocodue / A.C. Mapytsn ; CKOVY, ¢uin. B T.
[Taturopcke, Uuxenep. dak-1, Kad. cr-Ba. - [Iaturopck : [1® CKOY, 2014. - 116 c. -
[pun.: c. 75-113. - bubnuorp.: c. 72-74. - ISBN 978-5-905989-45-2



2.ITapnamkeBuy B.C. MeTtanmnnyeckue KOHCTPYKIIUMH, BKJIto4Yas cBapky. Yacts 1.
[TpousBoCcTBO, CBOMCTBA M paboTa CTPOUTEIBHBIX CTaJel [ DIEKTPOHHBIN pecypc]: yaeOHoe
nocobue/ [TapnamkeBuu B.C.— DnekTpoH. TeKCTOBBIC NaHHbIe.— M.: MOCKOBCKHi
rOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcHUTET, Al [Tn Op Menua, 9bC ACB, 2014.— 161
c.— Pexum nocryna: http://www.iprbookshop.ru/27040.— 9bC «IPRbooks», mo mapo:to
3.IMapnamkesuy B.C. IIpoexTupoBanue u pacyeT METANIMYECKUX KOHCTPYKLUI

pabouurx IOMAA0K [ DNeKTPOHHBIN pecypc]: yueoHoe mocooue/ [lapmamkesuy B.C.,
Bacuibkun A.A., bynaroB O.E.— DnekTpoH. TekcToBble fanHble.— M.: MOCKOBCKUH
rOCyJAapCTBEHHBIN CTPOUTENbHBIN YHUBEpCUTET, Al [Tu Op Meauna, ObC ACB, 2016.— 239
c.— Pexxum noctyna: http://www.iprbookshop.ru/42909.— SBC «IPRbooksy, o maposio?2.
JonosHUTeILHAS JJUTEpPAaTYypa:
1.Mapyrtsn, A. C. IIpoekTupoBaHue CTANBHBIX (epM MOKPBITHHA U3 TPSIMOYTOJIbHBIX,
POMOHMYECKHUX M MSITHYTOJbHBIX THYTOCBAPHBIX Mpoduiel : yueod.-cipas. mocoodue / A.C.
Mapytsn, C.U. Dx6a ; CKOVY. - [Iaturopck : CKOVY, 2012. - 156 c. : un. - [Ipun.: c. 114-
154. - bubmuorp.: c¢. 113-113. - ISBN 978-5-905989-08-7

2.BacunbeBa, T. B. MetaimokoncTpykiuu : [y4ae6. mocooue] / T.B. Bacuibesa. - M. :

NHOPA-M, 2011. - 336 c. : un. - ISBN 978-5-98281-226-1

JlabGoparopHasi padora Ne2
Tema 2 «CBoiicTBa 1 pab0oTa CTPOUTEIBHBIX CTAJIEH U AJJIOMUHUEBBIX CILUIABOB.»
Leap paGoTbl: M3yuuTh CBOMCTBA U PA0OTY CTPOUTENBHBIX CTallel U ATIOMHUHHEBBIX

CIIJIaBOB.
(I)opanyeMble KOMIIETCHIIMU WJIH UX YaCTH

Kon DopmyJIHPOBKA:
K-3 Crioco0eH NpOBOAUTH pacyeTHOE OOOCHOBAaHWE M KOHCTPYHPOBAHHE CTPOUTEIBHBIX
KOHCTPYKUWI 30aHUI U COOPYKEHUN MPOMBIIUIEHHOTO U FPaXKAaHCKOT0 Ha3HAYECHUS

Teoperuyeckast yacThb: 111 CTPOUTENBHBIX METANINYECKUX KOHCTPYKIUI UCIIOJIB3YIOTCS, B
OCHOBHOM, CTaJIi ¥ AJIFOMUHUEBbIE CIUIABBI.

HaubGonee BaxHbIMU Ui pabOThl SIBISIFOTCSI MEXaHWYECKHME CBOMCTBAa: MPOYHOCTD,
YIPYroCTh, INIACTUYHOCTD, CKJIOHHOCTB K YIIPYTOMY Pa3pyLIECHHUIO, II0J3y4€CTh, TBEPAOCTD, a
TaKK€ CBAPUBAEMOCTb, KOPPO3MOHHAs1 CTOMKOCTb, CKIOHHOCTb K CTapeHUI0 |
TE€XHOJIOTUYHOCTb.

[Ipounocts - XapakTEepU3yeT CONPOTUBIAEMOCTh MaTEpHalla BHEIIHMM CHJIOBBIM
BO3/CHUCTBUAM 0€3 pa3pylIeHHUs.

Yopyrocts — CBOWMCTBO MaTepuaia BOCCTaHABIMBATh CBOIO MEPBOHAYANBHYIO (OpMY TOCie
CHATHUS BHCIIHUX HArpy3oK.

[TnacTuyHOCTH — CBOMCTBO MaTepHalia COXpPaHATh 1e(hOpPMATUBHOE COCTOSIHUE MOCIE CHITHS
HarpysKH, T.€. MOIy4aTh OCTaTOYHBIE fehopmaliuu 0e3 pa3pyiieHus.

XpyMKOCTh — CKIIOHHOCTh Pa3pyIIaThCs IPU MaJbIX 1ehopMalusx.

[Tom3yyectb — CBOWCTBO Marepuajia HENPEpHIBHO J1e(OpMHUPOBATHCS BO BpPEMEHU Oe3
YBEJIMUEHUS HArPY3KH.
TBepaocTh — CBONCTBO MOBEPXHOCTHOTO CJIOS METajula CONPOTHUBIATHCA YHOPYrod U

TJIACTUYECKON AedopManusiM WK pa3pyluieHUIO IPU BHEAPEHUHN B HETO UHIEHTOpa U3 Oolee
TBEpPAOro MaTepuasa.

[IpouHOCTH MeTaMIa MPU CTATUYECKOM HATrPY>KEHUU, a TAaK)Ke ero YIpyrue U IUIacTUYECKHe
CBOMCTBA OMPENENAIOTCS MCIBITAHUEM CTaHAAPTHBIX OOPA3IOB Ha PACTSKEHHE C 3aMUCHIO
JMArpaMMBbl 3aBUCUMOCTH MEK 1y HanpsbkeHrneM O M OTHOCUTENLHBIM YITHHEHHEM &.




ObopynoBanue 1 MaTepUAJIbI
CrelMaIN3UPOBaHHas yueOHast MeOellb U TeXHHUECKUE CPEeNICTBA OO0YUEHHUs, CIIyKallue s
npeactaBieHus yaeonon nadpopmanuu: Hoyroyk Lenovo B590 Model mame 20206, Croun
npernoaBaTenbekuit (1 mr.), yaeOHO-HATIAIHBIE TTOCOOHS
1.ITpu6op T-3 (ToBapoBa) 1t ONpeeICHHs YASTbHON MOBEPXHOCTH IIEMEHTA
2. Anresumerp [1CO-10-MTI'4 (ua 1 Tc)
3. I'poxot maboparopusriii KI1-109 ¢ Habopom cut
4. VueOHas yHUBEpCaJbHAs HWCIBITaTeIbHAs MamnHa «MEXaHUYeCKHe HCIIBITAaHHS
Marepuainosy MUM-7JIP-010
3arounas Mmammaa OMAX 23025 250W
[TenerpomeTp (A1 UCTIBITAHUS OUTYyMa)
[TpuGop map-KoabIo (I NCHBITAHUS OUTYMa)
CymmunpHbie mkadbl
. Bucko3zumerp
10.TIpuGop 115t UCTIBITAHKUS CBOMCTB OMTYyMa JyKTUIOMETp J1-5
11.OnexTpuyeckass MallMHa JJII UCHBITAHUS Ha MPOYHOCTH I[EMEHTHO-TIECYAHBIX Oajouex
MMWU-100
12.55eKTpOHHBII H3MEPUTENTh MPOYHOCTH CTPOUTEIIEHBIX MAaTEPHUAJIOB
13.KoMIiekT metaumnyeckux (GopMm Uisi U3TOTOBIECHUS OOPA3IOBBIX OCTOHHBIX KYyOWKOB
(100x100, 200x200) 1 uunuuapOB, Oamouek (40x40x160 ) B Lensax UCOBITAHUS HA TIPOYHOCTh
1 Kyouueckas (popMa Ha BOJIOHEIPOHHUIIAEMOCTh
14. Y cTpoHCcTBO AJIst ONIpeaesieHIs] HCTHPASMOCTH IICOHS
15. BeTpsxuBaromuii CTOJIMK
16.Popma anst m3rotoBieHus oopaszuos 6erona 100*100*100 (aBoiiHbIe, TPOHHBIE)
17.MakeTbl 1 00pa3libl METAJUIMYECKUX KOHCTPYKIIMMA U y3II0B, pepM
18.006pa31sl Kupnuvel I KIAIKA U OTACIIOYHBIX MAaTEPHAJIOB
19.Cranok otpesnoit CK 600
20.Caapounsriii armapart Ltypmkpaptr MMA-250
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Yka3zaHus 10 TeXHHKe 0€30I1aCHOCTH

Ha tepputopun npeanpusitis HeoOXOAMMO COOIIOAATh MpaBUila BHYT-PEHHETO pacropsiKa
NpeanpusaTHs, ObITh BHHUMATEIbHBIM IO OTHOLIEHUIO K JBUXKYIIEMYCS TpPAHCIOPTY H
paloTarouM Tpy30noAbeMHbIM MamnHaMm.CoOoJaTh YCTaHOBJIEHHBIE HA MPEANPUSATHU
peXuM Tpyda U oTnabixa. HopmanbHas mpoJoiKUTEIbHOCTh pabodyero BPEMEHH HE MOKET
npeBbimath 40 uyacoB B Heaenmto. CBepxypodHble pabOThl JOMYyCKAlOTCd B Clyyasx,
npeaycMoTpeHHbIX TK P®. IIpu BBINOIHEHUH NPOW3BOACTBEHHBIX 3aJaHUM 110 MOHTAXY
METAJUIOKOHCTPYKIUI 1 000pyJ0BaHUS HA PaOOTHUKA BO3MOYKHO BO3JI€H-CTBUE CIIEAYIOIINX
OMACHBIX M BpeAHbIX (AaKTOpPOB: (U3MUECKUX: -  TOBBIIICHHAas WJIM TOHMYKEHHAs
TeMmIepaTrypa OKpyXarolled cpelbl, MOBEpPXHOCTH OOOpYIOBaHUS, MaTEpHaiOB MOXKET
MIPUBECTH K TpaBME WJIM 3a00JIEBaHUSAM, - OCTPbIE€ KPOMKH, 3ayCEHIIbl, IEPOXOBATOCTh HA
MOBEPXHOCTSAX 3aroTOBOK, JAeTajlel, MHCTPYMEHTOB M OOOpYIOBaHUS MOTYT HPUBECTH K
TpaBMe, - HEJOCTaTOYHas OCBEUICHHOCTh pabouell 30HbI MOXKET MPHUBECTH K TpaBME U
3a00JIeBaHUIO TJ1a3, - BO3MOYKHOCTH BO3JACUCTBUS 3JIEKTPUUYECKOTO TOKA M 3JIEKTpUUEC-KOU
JIYTH MOXET IPUBECTH K TpaBMe, - paboTa Ha BBICOTE MOXKET IPUBECTU K TPaBME, - HCKPBI,
OpbI3rH U BBIOPOCHI PACIUIABIIEHHOTO METajllla MOTYT MpPHU-BECTU K TpaBME, - JIBHXKYIIUECS
4aCcTU MAallMH M MEXAaHHU3MOB, a TAK)K€ IOJAHMMAEMBIA I'Py3 MOIYT IIPUBECTH K TpPaBME.
XUMHUYECKUX: - MTOBBIILIEHHAs 3albUIEHHOCTh BO3AYyXa METAJUIMUECKON U aOpa3uBHOM MbLIbIO,
CBapOYHBIMH a’pO30JIAIMH MOTYT TMpHBeCTH K 3aboneBaHuto. J[ns HopmalbHOrO U
0€30I1aCHOTO IIPOM3BOJCTBA PA0OT IO MOHTAXy METAUIOKOHCTPYKIHMH U 000pylOBaHUsA
HEOO0XO/JMMO TIPUMEHEHUE CHEIOACkKAbl U CHero0yBH, a Takke JApPYyruX CpencTB
VWHJIMBH-TyaJIbHON 3aINATHI.



3aganusa

1.TpeboBanusi, MpeabSIBIIEMbIE K METATUTMYECKUM KOHCTPYKITUSIM.
2. [IpeumytiecTBa U HEJOCTATKU METANTMYECKUX KOHCTPYKITUH.
3. Knnaccudukanys u MapKHUpOBKa CTaJICH.

4. Mexann4decKre CBOMCTBA METAJJIOB.

Conep:xanue oTyeTa

1. Tema

. Henp

. Komnierenmmm

. Teopernueckuii pazuen

. Xox paboThl

. Tabnuiia ¢ moka3areinsaMu

. Texnnka 0e30macHOCTH

. BeIBozg
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KoHnTpoJibHbIe BONpochl

Kakue ¢akTops! BIMAIOT Ha CBOMCTBA cTaIu?

Kakwue onepanuu BKIIOUaeT TepMUIecKas 00padOTKa alFOMUHUEBBIX CILUIABOB?

Yro Takoe yzaenpHas MpoyHOcTh? PaccuMraiiTe NpUMEPHO €€ BEIUYMHY IS ATFOMHUHHEBBIX
crulaBoB M crajeil. [lokaxure JOCTOMHCTBA M HENOCTATKH AJOMUHUEBBIX CIUIABOB IO
CPaBHEHHIO CO CTAJIBIO

Cnmcok Jiureparypsbl.
1. OcHoBHas JauTEpaTypa:
1.Mapytsn, A. C. (MacturyTt cepBuca, Typusma u quzaiina (punnan) CKOVY Br.
[TsTuropcke). PacueT u sxcniepuMeHTanbHOE MPOSKTUPOBAHUE CTATIBHBIX PEIIETYATHIX
MIPOTOHOB U3 THYTOCBAPHBIX Ipoduiei : yued. mocodbue / A.C. Mapytsn ; CKOVY, ¢un. Br.
[Tsturopcke, Muxenep. dhak-t, Kad. cr-a. - [laturopck : [1® CKDY, 2014. - 116 c. -
[Tpun.: c. 75-113. - bubnuorp.: c. 72-74. - ISBN 978-5-905989-45-2
2.ITapnamkesny B.C. MeTamnueckne KOHCTPYKLUH, BKIt04ast cBapky. Yacts 1.
ITpou3BoscTBO, CBONCTBA U PabOTa CTPOUTENBHBIX cTasel [DNeKTpoHHBIHN pecypc]: yueoHoe
nocobue/ [Tapnamkesuu B.C.— DnekTpoH. TeKCTOBbIE NaHHbIe.— M.: MOCKOBCKHi
rOCyJJapCTBEHHBIN CTpOUTENbHBIN YHUBEepcUTeT, All ITu Dp Menua, O95C ACB, 2014.— 161
¢c.— Pexum nocryna: http://www.iprbookshop.ru/27040.— 9bC «IPRbooks», mo mapo:to
3.ITapnamkeBuyu B.C. IIpoekTrpoBaHue U pacyeT MeTaNIMYECKUX KOHCTPYKIIMH

pabouurx TIOMAA0K [ DNeKTPOHHBIN pecypc]: yueoHoe nocodue/ [lapnamkesuu B.C.,
Bacunbskun A.A., bynaros O.E.— DnekTpoH. TekcToBble faHHbIe.— M.: MocKkoBCcKkuit
TOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcHTET, All [T Dp Menuna, 96C ACB, 2016.— 239
c.— Pexxum noctyna: http://www.iprbookshop.ru/42909.— 9BC «IPRbooksy, o maposo?2.
JlonoJiHUTe/IbHASA JINTepaTypa:
1.MapyrtsH, A. C. IIpoekTupoBaHue CTaIbHBIX (epM MOKPBITHHA U3 IPSIMOYTOJIbHBIX,
POMOMYECKUX U MATHYTOJBHBIX THYTOCBAPHBIX Mpoduiiel : yueb.-crpas. nocodue / A.C.
Mapyrtsn, C.11. Ok6a ; CKOVY. - [Taturopck : CKOVY, 2012. - 156 c. : ui. - [pun.: c. 114-
154. - bubnuorp.: c. 113-113. - ISBN 978-5-905989-08-7

2.Bacunwesa, T. B. MetammokoncTpykiuu : [yue6. mocooue] / T.B. Bacunbera. - M. :

NH®PA-M, 2011. - 336 c. : ui. - ISBN 978-5-98281-226-1
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Tema 3 «CBoiicTBa 1 padoTa CTPOUTEBHBIX CTAJIEN U AJTIOMUHUEBBIX CIIJIABOB)

Heas padoTwi: M3yuuTh cBOHCTBA M pabOTy CTPOMTENBHBIX CTAJICH M AITFOMHUHHEBBIX
cruiaBoB MopmMupyemMble KOMIIETEHUMU UJIH UX YaCTH

Kon DopmMyJIHPOBKA:
MK-3 Crioco0eH NpoBOAUTH pacyeTHOE OOOCHOBAHHWE U KOHCTPYHPOBAHHE CTPOUTEIbHBIX|
KOHCTPYKLHMH 3JaHUI M COOPY>KEHUH MPOMBIIUIEHHOIO U IPAXKAAHCKOT0 Ha3HAYEHUs

Teopernueckass yactb: /{15 CTPOUTENBHBIX KOHCTPYKIUN HPUMEHSIOTCS aTIOMUHUEBBIC
CIUIaBbl C COJIEpKAHUEM JIETHMPYIOLIMX KOMIIOHEHTOB U mpumecei 5-7 % (TeXHHUECKHUil
AMIOMUHUHA ¢ puMecaMu 0 1 % BBUAY Majod HNPOYHOCTH MPUMEHSETCS OYeHb PEAKO U
TOJIBKO JUIsl JIEKOPaTHBHBIX M OrPAXKAAIOIIMX 3JIEMEHTOB). AJIIOMUHHEBBIE CIUIABBI
paznenaioTcss Ha aedopmupyemble  (oOpalOaThiBaeMble JaBJICHHEM: IPECCOBAHUEM,
BBITSDKKOM, TPOKATKOM, IITAMIIOBKOM U T.JI.), IPUMEHSIEMbIE B CTPOUTEIIbHBIX KOHCTPYKLIUSAX,
Y Ha JIUTEIHbIC, MPUMEHSIEMbIE B OCHOBHOM B MAIIMHOCTPOCHHH.

AJNIOMUHUEBBIE CIUIaBbl JIETUPYIOT MapraHueM, MarHueM, KpPEeMHHMEM, LHMHKOM, MEJbIO,
XPOMOM, TUTAaHOM WJIM OJTHOBPEMEHHO HECKOJIbKUMHU STUMHU KOMIIOHEHTaMHU, B 3aBUCHMOCTH
OT Yero CHCTeMa CIUIaBa MOJydYaeT HAMMEHOBAHUE M MApKy C YCIIOBHBIM 0003HAYEHUEM.
AJIOMUHUEBBIE CIUIaBbl MOCTABISAIOT B PA3IMUHBIX COCTOSHHUSX TEPMHUECKOHOOpabOTKHU U
HarapTOBKU (HAKJIETI, BBITSKKA).

TexHuyeckuil amoOMUHUN O0NaTaeT OYEHb BBICOKOHW KOPPO3HOHHOM CTOMKOCTBIO, HO
MaJIONPOYEH U IJIACTHYEH.

AJIOMUHUEBO-MapTaHlleBble ¥  aJIOMHHHEBO-MarHMEBbIE CIUIaBbl O00JAJal0T BBICOKOM
KOPPO3UOHHON CTOMKOCTBIO, CPAaBHUTEIBHO BBICOKOW ITPOYHOCTHIO M XOPOLIO CBAPUBAKOTCSI.
MHOTrOKOMIIOHEHTHBIE CIUIaBbl 00JaIAI0T CPEAHEH U BBICOKOW KOPPO3HMOHHOM CTOHKOCTHIO,
CPEIHUMH M BBICOKMMHU IIOKAa3aTEJSIMM IMPOYHOCTH M MOTYT MPUMEHSTHCS B CBapHbIX U
KJIENIAaHBIX HECYIIUX U OIPa)IAI0INX KOHCTPYKIIMSIX.

UroObl  NOBBICUTH  KOPPO3HOHHYIO  CTOMKOCTb,  QJIIOMMHHMEBBIE  CIUIaBBI  MOTYT
OBITHINIAKUPOBAaHHBIMM  (IIOKPBITBIMA ~ TOHKOM  MJIEHKOW 4YHMCTOrO  QJIIOMUHUS  TIpU
M3TOTOBJICHUH MoNypadbpukara).

CTpyKTypa aJlOMHHHEBBIX CIUIABOB COCTOMT M3 KPHCTAJUIOB AJIIOMUHUS, YIPOYHEHHBIX
JETUPYIOIMMHU 3J€MEHTaMU (JIETUPYIOIME 3JEMEHTHl BXOJIAT B TBEpAbIH pacTBOp ¢
QIIFOMUHHUEM U YIIPOYHSIOT €T0).

MexaHuueckrne CBOWMCTBAa AJIIOMHUHHEBBIX CIUIABOB 3aBUCAT HE TOJIBKO OT XMMHUYECKOTO
COCTaBa, HO M OT YCJIOBUH X 00pabOTKH. Y aJIOMUHHUEBBIX CIIJIABOB MOJYJIb YIIPYTOCTH MPHU
pactsokenun E=0,7-104 kH/cm2, a monyns ynpyroctu npu casure G=0,27-104 kH/cm2 uro
NOYTH B 3 pa3a MEHbIE, YeM Yy CTaJd; MOITOMY IPH PaBHBIX HANPSDKEHUSX MPOTrUObI
QTIOMUHHUEBBIX KOHCTpYKImi B 3 pasa Oousbme. Koadpoumuent Ilyaccoma [1=0,3. Ha
JyarpaMMe pacTsKEHUs alIOMHHHUEBBIX CIUIABOB HET IUIOLIAJKM TEKYy4eCTH. 3a Ipenesn
TEKY4YEeCTH YCJIOBHO NMPUHUMAETCS] HApsDKEHUE [ Ipu KOTOPOM OTHOCUTENbHASI OCTaTOYHAst
nedopmarus  gocturaet [1=0,2 %. Ilpu temmeparypax cBbeime 100 °C HaGmromaeTcs
HEKOTOPOE CHWXEHHUE IPOYHOCTHBIX XAPAaKTEPUCTHK, a HaumHas mnpumepHo c¢ 200 °C
nosiBisieTcss  moi3ydectb.  KoapuIMEHT TemmepaTypHOro pacIIMpeHUs —aJIOMHHHA
=0.000023, uro B 2 pa3a Oonbine yem y craid. [Ipu MOHMKEHHBIX TeMmIepaTypax BcCe
MEXaHMUYECKHE II0KA3aTeId AJIIOMUHHUEBBIX CIUIABOB YJIy4YlIalOTCS. YJapHas BSI3KOCTh
CIUTAaBOB TIPH HOPMAIBLHOM TeMIIepaType HIKe 4eM y ctaiu (okojo 3,0 Kr-mM/cM2), U TIOUTH HE
CHIDKAETCS IPU OTPULIATENIBHBIX TEMIIEPATypax.

W3MmeHeHrne MeXxaHMYeCKHUX CBOMCTB allOMUHHEBBIX CILJIaBOB MPU CTApPEHUU IMPOUCXOTUT
Ooylee WHTEHCHBHO, Y€M Yy CTajHM, M YBEIMYCHHE TMPEIEIOB TEKy4YeCTH M MPOYHOCTH




3HAYUTENIBHO BBIIIE. YBEIWYEHHE MPOYHOCTH AIIOMHUHHEBBIX CIJIABOB IMpPH CTapeHUU
YUUTBHIBAIOT TPU HA3HAYCHHH WX PACUYCTHBIX COMpPOTHBJICHMIA. PacderHbie Qopmynsl uis
QAITIOMUHHUEBBIX KOHCTPYKIUI IIPU Pa3TUYHBIX CUJIOBBIX BO3JCHCTBUIX UMEIOT TaKOW kKe BUJ,
KaK M JUIsl CTTbHBIX KOHCTPYKIHNA. 3HAYEHUS Pa3TUYHBIX KOA(P(UIIMEHTOB MPUHUMAIOT B
3aBHUCHUMOCTH OT MapoOK CIUIaBOB IO HOPMaM MPOEKTUPOBAHMS aTIOMUHUEBBIX KOHCTPYKIUI
CHull 11-24-74.
ObopynoBanue 1 MaTepPUAJIbI
CTeNUANIN3UPOBaHHAs yueOHast MeOeslb U TEXHHUECKUE CPENICTBA OOYUYEHHUs, CIIy)KaIlue s
npeactaieHus yaeOnor nadpopmanun: Hoyroyk Lenovo B590 Model mame 20206, Cton
npernoaBaTenbckuit (1 mr.), yueOHO-HATIISAIHBIE TTOCOOHS

1.ITpu6op T-3 (ToBapoBa) 11st ONpeeIeHHs YASIbHON MOBEPXHOCTH IIEMEHTA
2. Anresumerp [1CO-10-MTI'4 (ua 1 Tc)
3. I'poxot ma6oparopusriit KI1-109 ¢ Habopom cut
4. YyeOHast yHHBepcaJbHasi HCIBITaTeNbHAS MamKuHAa «MEXaHHYeCKHe HCIBITAaHHS
Marepuainosy MUM-7JIP-010
3arounas mammaa OMAX 23025 250W
[Tenetpometp (11715 UcTIbITAHUS OUTYMA)
[Tpubop map-kosnbLo (715 UCTIBITAaHUSI OUTYyMa)
CymmunpHbie mkagdbl
. Buckozumerp
10.1Ipubop st ucnbITaHUs CBOMCTB OuTyMa qykTriometp -5
11.OnexTpuyeckass MallMHa JJII UCHBITAaHUS HAa MPOYHOCTHh IIEMEHTHO-TIECYAHBIX Oajaouex
MHU-100
12.37eKTpOHHBINH U3MEPUTEINTh IPOYHOCTH CTPOUTEIHFHBIX MaTEPUAIOB
13.KoMIiekT metaummyeckux (GopMm Uisi U3TOTOBIEHUS OOpPA3IOBBIX OETOHHBIX KYOHWKOB
(100x100, 200x200) 1 uunuuapOB, Oamouek (40x40x160 ) B ensx UCOBITAHUS HA TPOYHOCTH
u Kybruueckas (hopMa Ha BOJIOHETIPOHHUIIAEMOCTb
14. Y cTpoiCTBO AJIst ONIpeesieH s] HCTHPASMOCTH IICOHS
15. BeTpsixuBaromuii CTonmuk
16.Popma anst m3rotoBieHus: oopasznoB 6erona 100*100*100 (aBoiiHbIe, TPOHHBIE)
17.Maxketbl 1 00pa3ibl METAIIMYECKUX KOHCTPYKIUHN U y3J10B, (hepm
18.006pa31sl Kupnuvel U KIAAKH U OTACIOYHBIX MaTepUAIOB
19.Cranok otpesznoit CK 600
20.Caapounsrii armapart Itypmkpaptr MMA-250

© oo

Yka3zaHus 10 TeXHHKe 0€3011aCHOCTH

Ha tepputopun npeanpusitis HeoOXOAMMO COOIIOAATh MPaBUila BHYT-PEHHETO pacropsiKa
NpeanpusaTHsi, ObITh BHUMATEIbHBIM IO OTHOLIEHUIO K JBWXKYILIEMYCS TPaHCIOPTY U
paloTarouM Tpy30noAbeMHbIM MamnHaMm.CoOoJaTh YCTaHOBJIEHHBIE HA HPEANPUSATHU
peXuM Tpyda U oTnabixa. HopmanbHas mpoJo/KUTEIbHOCTh pabodyero BPEMEHH HE MOKET
npeBbimath 40 uyacoB B Heaenmto. CBepxypodHble pabOThl JOMYyCKAlOTCd B Clyyasx,
npeaycMoTpeHHbIX TK P®. IIpu BBINOTHEHUM NPOU3BOJCTBEHHBIX 3aJaHUM 110 MOHTaXy
METAJUIOKOHCTPYKIUI 1 000pyJ0BaHUS HA PaOOTHUKA BO3MOYKHO BO3JIEH-CTBUE CIIEAYIOMINX
OMacHBIX M BpeIHBIX (HAaKTOpOB: (UBWYECKUX: -  TIOBBIIICHHAs WM IOHWKEHHas
TeMIIepaTypa OKpYXKaroIled Cpeapl, MOBEPXHOCTH OOOpYyIOBaHHS, MaTEpPHUAIOB MOXKET
MPUBECTH K TpaBME MJIM 3a00JE€BAaHUSAM, - OCTpPbIe KPOMKH, 3ayCEHIIbl, IIEPOXOBATOCTh HA
MOBEPXHOCTSAX 3aroTOBOK, JeTajiell, HMHCTPYMEHTOB U O0OpYyIOBaHHUS MOTYT MPUBECTU K
TpaBMe, - HEJOCTAaTOYHAs OCBEUICHHOCTb Paboyeil 30Hbl MOXET MPHBECTH K TpaBMe U
3a00JI€BaHUIO IJ1a3, - BO3MOYKHOCTb BO3AECHUCTBUS JIEKTPUUYECKOIO TOKA M DJIEKTpUYEC-KOU
JIYTH MOXET IPUBECTH K TpaBMe, - paboTa Ha BBICOTE MOXKET IIPUBECTU K TPaBME, - HUCKPBI,
OpbI3rH U BBIOPOCHI PACIUIABIIEHHOTO METajllla MOTYT MpPHU-BECTU K TpaBME, - JIBHXKYILIUECS



YacTU MallMH U MEXAaHHW3MOB, a TaK)Xe IMOJHHMMAEMBI I'py3 MOTYT MPHUBECTH K TpaBME.
XUMHYCCKUX: - TOBBINICHHAA 3allbIJICHHOCTL BO3AYyXa METAJUINYECKOUN U a6paSI/IBHOI>'I IIBIJIBIO,
CBAapOYHBIMU a’pO30JIIMH MOTYT TMpuUBeCTH K 3aboneBanuto. [lns HOpManmpHOrO H
0€30MMacHOTO MPOU3BOJICTBA PAOOT MO MOHTAXKY METALNIOKOHCTPYKIIMH W 00OPYIOBAaHHS
HEeoOXOIMMO MPHUMEHEHHE CIELOACKIbl U CrenoOyBH, a TakkKe JPYruX CpeACTB
I/IH[[I/IBI/I-[[yaJIbHOI\/JI 3allIUTHI.

3aganusa

1.PabGoTa meTaiia o Harpy3Koi

2.HopmaTuBHOE CONPOTUBIICHHE MPOKATHON CTAJIU MPU PACTKEHUU

S.I[OCTOI/IHCTBa 1 HEAOCTATKU CTaJIU U aJIIOMHUHHUECBBIX CIIJIaBOB

Conep:xkanue oTyera

. Tema

. Lens

. Kommerenmn

. TeopeTnueckuii pazaen

. Xo1 paboThl

. Tabnuia ¢ mokasaTeasiMu
. Texnnka 0e3011acHOCTH

. BeiBog

03N LN kAW~

KoHnTpoJbHbIe BONpochl

1. IlpuBenure kiaccuUKaLMIO cTajJed B 3aBUCUMOCTH OT XUMHUYECKOIO COCTaBa M
TEXHOJIOTUHU U3TOTOBJICHUS.

2. llepeuncnure BakHEHIINME IOKa3aTeNd, XapaKTEPHU3YIOLIME MEXaHHUYECKHEe CBOMCTBa
METAJUIOB.

3. Uro HazbIBaeTCsA COPTAMEHTOM, €r0 Ha3HAuUCHHE.

4. Tlepeuncnute MpoUIN, HCIIOIB3YEMbIE B CTPOUTEIHCTBE.

Cnucok qureparypsbl.
1. OcHoBHas TUTEpaTypa:
1.MapytsH, A. C. (MHCTUTYT cepBuca, Typu3Mma u au3aiiHa (guinan) CKOY Br.
[TsaTuropcke). PacueT u sxcriepuMeHTanbHOE MPOEKTUPOBAHHUE CTATIBHBIX PELIeTYaThIX
IIPOrOHOB U3 THYTOCBAPHBIX Ipoduiiei : yued. nocobue / A.C. Mapytsn ; CKOVY, ¢pui. BT.
[Tsaturopcke, Muxenep. dak-t, Kad. cr-Ba. - [laturopck : [1d CKDVY, 2014. - 116 c. -
Ipwt.: c. 75-113. - bubmmorp.: c. 72-74. - ISBN 978-5-905989-45-2
2.ITapnamkesnu B.C. MeTamnueckne KOHCTPYKLUH, BKJIr0O4ast cBapkKy. Yacts 1.
[Tpoun3BoCTBO, CBOMCTBA M pabOTa CTPOUTENBHBIX CTANCH [ DIEKTPOHHBIN pecypc|: yueOHoe
noco6ue/ [Tapnamxkesuu B.C.— DnekTpoH. TekcToBble JaHHble.— M.: MOCKOBCKUI
TOCYJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcHUTET, All [T Dp Menuna, O6C ACB, 2014.— 161
c.— Pexxum noctyna: http://www.iprbookshop.ru/27040.— 9BC «IPRbooksy, o napoito
3.ITapnamxkesnu B.C. IIpoekTrpoBanne u pacueT METAIIMYECKUX KOHCTPYKIIMI

pabouux MI0MAIO0K [ DIEeKTPOHHBIN pecypc]: yuebHoe nmocooue/ Iapnamkesuu B.C.,
Bacunpkun A.A., BynaroB O.E.— DnekTpoH. TeKCTOBbIE AaHHbIE.— M.: MOCKOBCKHI1
rOCYJJapCTBEHHBIN CTPOUTENbHBIN YHUBepcHUTeT, Al [Tn Op Menua, 96C ACB, 2016.— 239
¢c.— Pexum pocryma: http://www.iprbookshop.ru/42909.— 3BC «IPRbooksy, 1o mapoio?2.
JlonotHUTEILHAS JIUTEPATYypa:
1.MapytsH, A. C. [IpoekTrpoBaHue cTadbHBIX (epM NOKPHITHI U3 MPSIMOYTOJIbHBIX,
POMOHMUECKUX U MATUYTOJIBHBIX THYTOCBapHBIX Mpoduieii : yued.-cripas. mocodue / A.C.
Mapytsn, C.1. Okba ; CKDY. - [Iaturopck : CKOY, 2012. - 156 c. : un. - [Ipun.: c. 114-
154. - bubauorp.: c. 113-113. - ISBN 978-5-905989-08-7

2.Bacunwesa, T. B. MetammokoncTpykiuu : [y4e6. mocobue] / T.B. Bacunbera. - M. :



NHOPA-M, 2011. - 336 c. : un. - ISBN 978-5-98281-226-1
JlabGoparopHasi padora Ne4

Tema 4 «PadoTa 3J1IeMEHTOB MeTAJIMYECKNX KOHCTPYKIIMI M OCHOBBI pacyera ux
HA/1eKHOCTI

Heas padoThl: u3yuuTh pabOTy 3IEMEHTOB METAJUIMYECKHX KOHCTPYKIMA W OCHOBBI
pacuera ux HaJeKHOCTH.
dopmMupyemMble KOMIIETEHIIUH UJIH UX YACTH

Kon DopmMyJIHPOBKA:

[1K-3

KOHCTPYKHPII;’I 3,HaHHﬁ n COOPY)KCHI/Iﬁ IIPOMBIINIJICHHOI'O U TPAXKIAAHCKOI'O HA3HAYCHU A

Teopernueckasi yactb: [IpoekTHpOBaHHE METAUVIMYECKMX KOHCTPYKLIMH IpeACTaBiIseT
cOo0OH MHOTOATAINHBIA TMPOIECC, BKIIOYAIOMNNA B ceOS BBHIOOP KOHCTPYKTHBHOH (hOPMBI,
pacuer U pa3paOOTKy 4YepTex e JUid W3rOTOBICHHMS W MOHTaka KOHCTpyKuui. Llenbio
pacuera — BTOPOrO OCHOBHOI'O 3Tala MPOEKTHUPOBAHUS METAIUIMUECKUX KOHCTPYKLIUN —
ABJISIETCA CTpOroe 0OOCHOBaHME rabapUTHBIX Pa3MEPOB KOHCTPYKIHMM, a Takke pa3MepoB
MOTIEPEYHBIX CEYCHUN AIIEMEHTOB U UX COCIMHEHHH, 00ECTICUYMBAIOIINX 3a/laHHbIC yCIOBHUS
HKCIUTyaTallil B TE€YEHUE BCEro CpoKa ¢ HEOOXOAMMOM HaJEKHOCTBIO U JIOJITOBEYHOCTBHIO
IIpM MUHUMAJIbHBIX 3aTpaTax MaTepUajoB U TPyJa HAa MX CO3JAaHUE U SKCILTyaTaluio. JTH
TpeOOBaHUA YacTO MPOTUBOPEYAT APYT ApPYry (Hampumep, MUHUMAJIbHBIN pacxo] MeTajula U
HAJEeKHOCTb), II03TOMY pEaJbHOE IMPOEKTUPOBAHUE SBISAETCS IPOLIECCOM  IIOHUCKA
ONTUMAJILHOI'O KOHCTPYKTUBHOIO pelieHusl. PacueT 00bIYHO COCTOUT U3 CIEIYIOIUX ITaloB:
YCTAaHOBJICHHE PACUETHOW CXeMbl, cOOp HAarpy3oK, OIpPEIEICHHE YCWIMH B 3JIEMEHTax
KOHCTPYKLMH, ToA0Op  ced4eHM W TpoBepka  JOIMYCTUMOCTH  HalpsHKEHHO-
Ne(OPMUPOBAHHOTO COCTOSIHUSL KOHCTPYKLMU B II€JIOM, €€ JJIEMEHTOB U COEAMHEHUI.
I'maBHast 0COOEHHOCTH  PACYETOB  CTPOMTENBbHBIX  KOHCTPYKIMH  3aKirodaeTcs B
HEOOXOJIMMOCTH y4eTa W3MEHYMBOCTH BHEIIHUX BO3JEHCTBUI, pa3dpoca MPOYHOCTHBIX
XapaKTepUCTHK MaTepHuajga M OCOOCHHOCTeH padoThl MeTalyla B KOHKPETHBIX YCIOBHUSX.
Buemnue Bo3aeicTBUS 3/1€Ch MOHUMAIOTCSI B IIMPOKOM CMBICIIE. DTO MOTYT OBITH CHUJIOBBIE
BO3JCUCTBUS  TEXHOJIOTMYECKOIO M aTMOC(HEPHOro  MPOMCXOXKACHUS, XUMHUYECKOE
BO3JICHICTBUE, BBI3BIBAIOIEE KOPPO3UIO0 MeTalljia, TEMIIEpaTypHOe BO3/CICTBHE, BIUSAIOLIEE
Ha €ro MpOYHOCTHBIE CBOICTBA, CMEIEHUs onop U T.1. B 3aBucuMocTH OT cmocoba yuera
M3MEHYMBOCTH OTMEUEHHBIX NTapaMeTpoB pa3BuBaiach MeToauka pacyera MK. /o 1995 r. B
Hamelt ctpaHe MK paccuMThIBAIMCH 1O METOAMKE JIOMMYCKAaeMbIX HalpspKEHUM, B KOTOPOH
WCIOJIb30BAJICS €AUHBIA KO3(PUIMEHT 3amaca, YYUTHIBAIOIIMNA M3MEHYMBOCTh Ha3BaHHBIX
napameTpoB. JIOCTOMHCTBOM METOJMKH JOMYCKAEMbIX HAIPSDKEHHUH SIBIISETCS NMPOCTOTA, HO
3Ta METOJUKa HEJOCTaTOYHO TOYHO YYMTHIBAeT (HAaKTOpbl, BIMSIOINIME Ha padoTy
KOHCTPYKLIUH.
B metoauke npenenbHBIX COCTOSTHUN KO (GUIIMEHT 3amaca pa3/iesieH Ha
HECKOJIbKO KOA((PHUIIMEHTOB, KaX/Ibli U3 KOTOPHIX YUUTHIBAET CTPOTO OINPEIEIIEHHOE
(bu3nuecKoe sIBIEHNE U MOXKET ObITh 000CHOBaH MaTeMaTHUYE€CKUMH METO/IaMU
OO0opynoBanne U MaTepuabl
CrielMaIu3upoOBaHHas yueOHass MeOellb M TEXHHYECKHE CPENICTBA OOYUCHHS, CIyKAIIue JJis
npeacrasieHus yueoHoi unpopmanuu: HoyrOyk Lenovo B590 Model mame 20206, Cton
npenogaBaTenbckuii (1 mrT.), yaeOHO-HArIsIAHbIE TOCO0Us

1.ITpu6op T-3 (ToBapoBa) ajst onpeAeneHHs yIeIbHON MOBEPXHOCTH IIEeMEHTa
2. Anresumerp [1CO-10-MTI'4 (Ha 1 Tc)
3. I'poxot nmaboparopusiii KI1-109 ¢ Habopom cut

Crioco0eH NpoOBOAUTH pacyeTHOE OOOCHOBAHHWE U KOHCTPYHPOBAHHE CTPOUTEIbHBIX|




4. YuebHas yHUBepcallbHas WHCIbITaTeIbHAs MalluHa «MeXaHW4YecKHue HCIbITaHUs
matepuanos» MUM-7JIP-010

3arounas MamumHa OMAX 23025 250W

[TenerpomeTp (U1 UCTIBITAHUS OUTYMA)

[TpuGop map-KoabIo (715 UCIIBITAHUS OUTYMAa)

CymunbHble mKagbl

. Buckozumerp

10.ITpubop 11 ucnbITaHUA CBOWCTB OUTyMa aykTuiiomerp /-5

11.DnexkTpuyeckasl MalldHA ISl UCHBITAHUS HA MPOYHOCTh LIEMEHTHO-TIECUAHBIX Oanouex
MII-100

12.51eKTpOHHBII U3MEPUTENb POYHOCTU CTPOUTENIBHBIX MaTEPUAJIOB

13.KoMmiekT MeTauMyecKux (opM Ui M3TOTOBICHUS OOpPa3LOBBIX OCTOHHBIX KyOMKOB
(100x100, 200x200) u numuHapOB, 6anouek (40x40x160 ) B ensx UCHBITAHUS HA IPOYHOCTD
1 KyOndeckasi popma Ha BOJOHEIPOHUIIAEMOCTb

14.YcTpoiicTBO A1 onpeaeeHruss UICTUPAEMOCTH IIeOHS

15. BerpsixuBaroniuii cToimk

16.Dopma mis uzrorosieHust oopasmos 6erona 100*100*100 (nBoiiHbIE, TPOHHBIC)
17.MakeTbl 1 00pa3ibl METAJUIMYECKUX KOHCTPYKIIMH U y3JIOB, hepM

18.006pa31p! kupnuden i KIaAKyd U OTASIOYHBIX MaTepraioB

19.Cranoxk otpesnoit CK 600

20.Caapounsiit annapat Hltypmkpadpt MMA-250

©oo~No O

YKa3zaHusd 0 TEXHUKe 0€30IacCHOCTH

Ha tepputopuun npeanpustusi HEOOX0AUMO COOJIIOIATH MPaBHUJIa BHYT-PEHHETO pacrlopsiKa
NpeanpusaTHs, ObITh BHHUMATEIbHBIM IO OTHOLICHUIO K JBUXKYIIEMYCS TpPAaHCIOPTY H
paboTaroM TPY30MOAbEMHBIM MammHaM.CoOJII0IaTh YCTAHOBJICHHBIC HA TPEANPUATHU
peXUM Tpyda U oTabixa. HopmanibHas mpoJoKUTEIbHOCTh pabodero BPEMEHH HE MOKET
npesbiiath 40 yacoB B Henemo. CBepXypouHble padOThl JOIMYCKAIOTCA B CiIydasX,
npeaycMoTpeHHbIXx TK P®. [Ipu BBINOTHEHUH NPOU3BOJCTBEHHBIX 3aJIaHUI MO MOHTaXy
METaJUIOKOHCTPYKIIUNA U 000pyI0BaHUS HA paOOTHHKA BO3MOKHO BO3/IEH-CTBUE CIICTYIOIINX
OMAaCHBIX W BpeAHbIX (akTopoB: (QusMUeckux: - MOBBIIIEHHAS WJIM ITOHWKEHHAs
TeMIlepaTypa OKPYXKAIOIIEH Cpeabl, MOBEPXHOCTH OOOPYIOBaHUS, MAaTE€PUATIOB MOXKET
MPUBECTH K TpaBME WJIM 3a00JIEBaHUSAM, - OCTPbIE KPOMKH, 3ayCEHIIbI, MIEPOXOBATOCTh Ha
MMOBEPXHOCTAX 3aroTOBOK, JieTajel, MHCTPYMEHTOB U OOOpYIOBaHMUS MOTYT IMPUBECTH K
TpaBMe, - HEJOCTaTOYHas OCBEUIEHHOCTh pabouell 30HBI MOXKET MPHUBECTH K TpaBME U
3a00JI€BaHUIO TJIa3, - BO3MOXKHOCTh BO3CHCTBHUS JIEKTPUUECKOTO TOKA U DJIEKTPUUEC-KOM
YT MOKET MPUBECTH K TpaBMe, - padoTa Ha BHICOTE MOXKET MPUBECTH K TPABME, - HCKPBHI,
OpbI3TY U BHIOPOCH! PACIIaBICHHOTO METajula MOTYT IPH-BECTH K TPaBMe, - JIBUKYIIHAECS
YacTH MAallMH M MEXaHHU3MOB, a TAaKXe€ MOJHHMAeMbId I'py3 MOTYT NMPHUBECTH K TpPaBME.
XUMHUYECKUX: - TIOBBIIIEHHAS 3aMbUICHHOCTh BO3/[yXa METAIUTMYECKON U aOpa3uBHOM MBUIBIO,
CBApPOYHBIMU a’pO30JIAIMH MOTYT TpuUBEeCTH K 3aboneBaHuto. Jlns HOpMalbHOTO U
0€301acHOTO MPOM3BOJICTBA PAOOT MO MOHTAXKY METALIOKOHCTPYKIIMH W 000pyIOBaHUS
HE0OXOMMO TPHUMEHEHHE CHEHOACKIbl U CIenoOyBH, a Takke JPYTHX CpEeACTB
WHJIMBU-TyaJIbHON 3aILIUTHI.

3amanua

1.CteIKOBBIE CBapHBIE COeTUHEHHS. PacueT U KOHCTpyHpOBaHUE.

2.CBapHBbIe COSIMHECHHUS C YIIIOBBIMH IIBaMU. PacdeT U KOHCTPYHPOBAHHE

3.Pacuer u KOHCTpyHpOBaHUE COSTUHEHHI ¢ OOBIKHOBEHHBIMU OOITaAMHU

Conep:xanue oT4yeTa
1. Tema



2. llenn

3. Komnerenuun

4. Teopetnueckuil pazaen
5. Xox paboTsl

6. Tabimua ¢ mokasaresaMu
7. Texuuka 0€3011aCHOCTH
8. BrBoz

KoHTpoJibHBbIE BONIPOCHI

1./locTorMHCTBa U HEIOCTATKU METAJUTMYECKUX KOHCTPYKIIUMA.

2.CtpoutenpHble  crand. OCHOBHBIE XapaKTEpUCTHKH, KiIacCUpUKanus CcTaied B
3aBUCUMOCTH OT COJEP)KaHMs YIJiepojda, JIETUPYIOIIUX KOMIIOHEHTOB U JPYrUX
(hakTOpOB.

3.0OCHOBHBIC TIOJIOKCHHSI pacdeTa METAUIMYCCKUX KOHCTPYKIHHA 10 TPEJeIbHBIM
COCTOSIHHSM. [ 'pyIIbl IpeiesibHbIX cocTossHuiA. OOmmi Bu yeinoBuii s pacuera MK o
MPEeACIIbHBIM COCTOSTHUSIM.

4.PacueTHble W HOpPMATUBHBIE CONPOTHBJICHHUS Marepuana. Kakue (akTopsl yduThIBaeT
KO2((QUIIMEHT HAJICKHOCTH 110 MaTepUay.

Cnucok uTeparypsl.
1. OcHoBHas MTEpaTypa:
1.Mapytsn, A. C. (MucTUTYT cepBuca, TypusMa u qu3aitHa (¢pmman) CKOY B .
[TsaTuropcke). PacueT u sxcriepuMeHTanbHOE IPOESKTUPOBAHUE CTATIBHBIX PELIeTYaThIX
MIPOTOHOB U3 THYTOCBApHBIX npoduiei : yued. mocodbue / A.C. Mapytsin ; CKOY, ¢un. BT.
[Taturopcke, Umxenep. dak-1, Kad. cr-Ba. - [Iaturopck : [1O CKDY, 2014. - 116 c. -
[pwt.: c. 75-113. - bubmmorp.: c. 72-74. - ISBN 978-5-905989-45-2
2. Ilapnamkesuu B.C. MeTtaminueckre KOHCTPYKLIMH, BKItOYas cBapky. Hacts 1.
[Tpon3BoICcTBO, CBOMCTBA M pabOTa CTPOUTEIBHBIX CTAJICH [ DIIEKTPOHHEIN pecypc]: yueOHoe
nocodue/ [Tapnamxkesuu B.C.— DnekTpoH. TekcToBble JaHHble.— M.: MOCKOBCKUI
TOCYJapCTBEHHBIN CTPOUTENBHBIN yHUBEpcHUTET, All [T Dp Menuna, O6C ACB, 2014.— 161
c.— Pexxum noctyna: http://www.iprbookshop.ru/27040.— 9BC «IPRbooksy, o naposto
3.[MapnamkeBuy B.C. IIpoextupoBanue u pacyeT METANIMYECKUX KOHCTPYKIUH
pabouux MI0MAL0K [ DIEeKTpOHHBIN pecypc]: yuebHoe nmocooue/ Iapnamkesuu B.C.,
Bacuibkun A.A., bynatoB O.E.— DnekTpoH. TekcToBble 1anHble.— M.: MOCKOBCKUHT
rOCyJJapCTBEHHBIN CTpOUTENbHBIN YHUBEepcUTeT, All ITu Dp Menua, O95C ACB, 2016.— 239
c.— Pexxum nocryma: http://www.iprbookshop.ru/42909.— 3BC «IPRbooksy, o maposto?2.
JlomoJiHNTeIbHASA JINTEpaTypa:
1.MapytsH, A. C. [IpoekTrpoBaHue cTadbHBIX (epM HOKPHITHH U3 MPSIMOYTOJIbHBIX,
POMOMUECKUX U MATUYTOJIBHBIX THYTOCBapHBIX Mpoduiei : yued.-cripaB. mocodue / A.C.
Mapytsn, C.H1. Okba ; CKDYVY. - [Iaturopck : CKOVY, 2012. - 156 c. : un. - [Ipun.: c. 114-
154. - bubauorp.: c. 113-113. - ISBN 978-5-905989-08-7

2.Bacunbesa, T. B. MetamiokoncTpykuuu : [yue6. nocobue] / T.B. Bacunbesa. - M. :
NH®PA-M, 2011. - 336 c. : mi. - ISBN 978-5-98281-226-1



MUHHUCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUNCKOMN ®EEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXIAEHUE BBICIIET'O OBPA3OBAHMA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»

[Isaturopckuit uuctutyt ($punmuan) CKOY

MeTtoanyeckue yKasaHus
110 OpraHU3alliy U MPOBEJICHUIO CAMOCTOSATEIIBHON pabOThI
M0 JUCHUIUIMHE «MeTain4eckue KOHCTPYKIIUH, BKIFOYasi CBAPKY»
Uit cTyneHToB HanpasieHus moarotoku 08.03.01 CtpoutenscTBO
HaNpPaBIECHHOCTH (PO uiib) «CTPOUTENHCTBO 3TAHUN U COOPYIKEHHUIN»

[Taruropck, 2025
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BBenenue
CBapHble METAUTMYECKUE KOHCTPYKLHMH - 3TO KOHCTPYKIIMH, KOTOPbIE MPOU3BOJATCSA MpPU
MOMOIIM CBapKu. be3 CBapHBIX KOHCTPYKLUHA HEBO3MOXHO MPEICTaBUTh CTPOUTEIHCTBO
3/1aHHI, BO3BEICHHE MOCTOB, MAIIMHOCTPOCHUE U JPYrue OTPaciv MPOMbIIUIEHHOCTH.B
BH/JI€ CBAPHBIX KOHCTPYKLIMI U3rOTOBISAETCS MPUMEPHO 95% BCEX CTANbHBIX KOHCTPYKIIUH.

CBapHble KOHCTPYKLIUH HUMEIOT PsAJl IPEUMYILECTB IEpel KICMaHbIMU: DKOHOMUS MeTalia
(10--20%) B pesynbrare OoJiee IOJHOTO HCIOJIB30BAaHHMS CEYCHUS M MEHBILIEro Beca
COEJIMHUT, 3JIEMEHTOB; MEHbIIIasg CTOUMOCTh (OJaroaps MHAYCTPUAIBHOCTH W3TOTOBIICHMUS,
MPUMEHEHHIO OTHOCHTEIBHO HEIOpOroro o0OpyIOBaHMA); IUIOTHOCTh (I€pPMETUYHOCTD)
CBapHbIX IIBOB, 4YTO OCOOEHHO BaXXHO [UId pe3epByapoB, TpPyOOIPOBOIOB U
THAPOTEXHUYECKUX COOpYyKeHHMU. K HexmocTraTkam CBAapHBIX KOHCTPYKLUH CIEAyeT OTHECTH
pa3BUTHE CBApPOYHBIX HANpPsDKEHUH U JegopManuil Kak BpeMEHHbIX (B IIPOLIECCe CBAPKH), TaK
U ocraTouHblX. llpaBuibHO BBHIOpAaHHAsT TEXHOJIOTHS CBapKH H PsI  CHEIHMAIbHBIX
MEPOIPHUATUHA IO3BOJISIFOT HM3TOTABJIMBATH CBAPHBIE KOHCTPYKIMHM [JOCTaTOYHO BBICOKOTO
Ka4yecTBa.

[loBpllIEHME MEXaHMYECKHUX CBOMCTB 30HBI TEPMHMUYECKOIO BIUSHHUSA JOCTUIAETCs
MPUMEHEHUEM PallMOHAILHBIX METO/I0B CBapKH, TEPMUUYECKOW M MEXaHUUECKO 00paboTKOM
KOHCTPYKIIMH TOcie cBapku. lIpum mpaBMIIbHO BHIOPAaHHOM TEXHOJOTHUYECKOM MpoIecce
METaJul 1IBa PABHOIPOYEH C OCHOBHBIM METAJJIOM. M3roToBiieHHWE CBAPHBIX KOHCTPYKIIMI
OCYIIECTBJISIETCS TJaBHBIM OOpa30M JYroBOM aBTOMATHYECKOHM, IMOJIyaBTOMAaTUYECKOW H
PY4YHOI CBapKO#l MIABAIIUMCS JIEKTPOJOM. DIeMEHThl 00bioi Tonmuuel (30--50 MM u
0oJiee) peKOMEHIYETCsl CBApUBATh JIEKTPOILIIAKOBOI CBapKOi. PydHyro cBapKy MpUMEHSIOT
IIPU  W3TOTOBJIEHUM KOHCTPYKIUM, MBI KOTOPBIX HMEIOT OTHOCUTEIBHO MAayHo
MIPOTSHKEHHOCTD U Pa3JIM4HbIC HAIIPABJICHHUS.

CBapHble KOHCTPYKIIMHM BBIZCISIOTCS OTPOMHBIM pazHooOpaszuem wuzfenuii. Ilo meromy
MOJTyYEeHHUs 3aTOTOBOK OHM OBIBAIOT JINTOCBAPHBIMM, KOBAHOCBAPHBIMHU, IITAMIIOCBAPHBIMU U
JIUCTOBBIMU KOHCTPYKIUSIMHU.

Ectb em€ onuH BUA KiacCUPUKAUU CBAPHBIX KOHCTPYKLMH - MO LIEJIEBOMY Ha3HAUEHHUIO.
Tak, HarpuMep, ObIBaIOT CyI0OBbIE, ABUALIMOHHBIE, BATOHHBIE U JPYyrHe BUIbI KOHCTPYKIHUI B
BUJE OalOK, KOJIOHH, PEIIETYaThIX, 000JI0YHBIX, KOPIIYCHBIX TPAHCIIOPTHBIX KOHCTPYKIIH,
JeTanel MallluH Ui IpHOOpOB.

[Tpon3BOACTBO CBAPHBIX METAUIMYECKHX KOHCTPYKLIUN MOXKET ObITh €AMHUYHBIM, CEpUHHBIM
1 MaCCOBBIM. HpI/I CANMHUYHOM ITPOU3BOJICTBE Ka)K)II)II\/'I pa3 oCyme€CTBIACTCA U3IOTOBJICHHUC
KOHCTPYKLMH, OTIMYaOIMXcs HO pasmepam U ¢opmam oT mnpeabiaymux. Ilpu Taxom
MIPOU3BOJICTBE OTCYTCTBYET CIEIHaTN3aIis pabounX MeCT, MOCKOJBbKY HMX MPHUXOTUTCS
MOCTOSIHHO TepecTpauBaTh. COOpka M31enMid MPOM3BOIUTCA C IOMOIIBIO CHEIHaTbHbBIX
MHCTPYMEHTOB U IPUCIIOCOOJIEHUH.



1. O6mas xapakTepuCTHKA CAMOCTOSITEILHOI PadoThI

CamocrostenbHas paboTa CTyIEHTa NPU M3YYEHHH AMCHUILIMHBI «MeTaamndecKue
KOHCTPYKILIMU BKIIOYasi CBApKy», MPEAyCMOTpeHHast pabounM y4yeOHBIM IJIAaHOM U paboueit
IPOrpaMMOil TUCHIUILTMHEI BKIIIOYAeT B CeOsL:

6 cemectp

1.CamocTosiTe/IbHOE H3yUYeHHe JUTePaTyphl o Temam 11-16.

Ilenu camocTosATeIbHON PaOOTHI:

-IIPUBUTUE CTYIAEHTaM TBEPAbIX 3HAHUN IO TEOPUU pACUYETA CTPOUTEIBHBIX
METATOKOHCTPYKIUI 3JaHUN U COOPYKEHHUIA;

-pa3BUTHE  CTYACHTAaMU  LEJIOCTHOTO M KOMIUIEKCHOIO  IIPEACTABIICHMS
IIPOEKTUPOBAHMS, U3TOTOBJICHMUS, MOHTaXka, JKCILTyaTaluu CTPOMTEIBHBIX
METAJUIOKOHCTPYKIUI;

-OBJIQJICHAE CTYACHTaMU IIPAKTHYECKUMU METOAAMH OIPEAEICHUS IPOYHOCTH,
KECTKOCTH, YCTOMYNBOCTH CTPOUTEIBHBIX METAIIOKOHCTPYKIIMM 3JaHUHA U COOPYKEHHUU IS
UX HaJEKHOIO ¥ 3KOHOMUYECKOI'0 IIPOEKTUPOBAHHUS.

3a1au caMOCTOSATENbHON PabOTHI:

-OIIPENIEJICHUE  CTPOMUTENBbHBIX  METAJIOKOHCTPYKLIMH,  CUCTEMaTH3alus U
kinaccuukanuss OOBEKTOB, WX HWCCIEAOBAaHMs, YTOYHEHHE O0OJacTH PpalOHAIBLHOTO
IIPUMEHEHHS, & TAKXKE IIEPCIIEKTUB Pa3BUTHS U ITyTEH COBEPLICHCTBOBAHNS;

-IPE/CTABJIEHUE TEOPETUUYECKUX IOJIOKEHUN, PAaCUETHBIX U KOHCTPYKTHBHBIX CXEM,
METOJI0B, OCHOBHBIX IPUHIMIIOB IPOCKTUPOBAHUS CTPOUTEIBHBIX METAJUNIOKOHCTPYKIMM C
(bU3NIECKUM COZIepKaHNEM PEIIAeMbIX WHKCHEPHBIX 3a/1a4;

-HapaOOTKy  NpaKTMYECKUX U  METOJUUYECKUX  HaBBIKOB  NPOEKTUPOBAHMS
CTPOUTEIBHBIX METAUIOKOHCTPYKIUN 31aHUI U COOPYKECHUM;

-(opmupoBanue He0OXOAMMOM HHKEHEPHON HHTYUILIUH U TTIa30Mepa..

B pesynbprare CTyIeHT OBIaAE€BAET CIECIYIOIUMU KOMIIETCHIMAMMU:

CriocobeH NpoOBOJIUTH pacuyeTHOE OOOCHOBAaHHWE U KOHCTPYMPOBAHHE CTPOMTENBHBIX
KOHCTPYKIIMH 3/1aHHI U COOPYKSHUH MPOMBIIIJICHHOTO U Tpakaanckoro HazHaueHus ([TK-3)

H.]Ial-l-l"pa(l)l/IK BBLINOJHEHUS CAMOCTOSTEIbLHOMI paﬁoTbI

O6bem yacoB
Komst N
HtoroBerit KonTakt
peanusy- CpencrBa u
o Bun nesrenpHoCTH MPOAYKT Hast
eMoit TEXHOJIOTUHU
CTYJICHTOB CaMOCTOSITEN CPC | paborac Bcero
KOMIIETEH- . OIICHKHU
bHOI paboTHI npenojaa
117071
BaTeyeM
6 cemecTp
WJ-1.10K-3;
W-2.11K-3;
NJ-3.1IK-3; | CamocroarensHoe | OTBeThl  Ha
NO-4.1IK-3; | u3y4yeHue Bonpockl 1o | CobecenoBanu
. 13,5 1,5 15
WI-5.1IK-3; | muTepaTypsl [0 | TeMaM e
WA-6.1IK-3; | temam 11-16 JTUCITUTIAHBI
WUJ-7.11K-3;
WJ1-8.11K-3
WI-LIIK=3, | gy o mrenme
WL2TIK3; | erro- Pacaerno- | e cononanm
WI-30K-3; | P . rpaduueckas A 11,7 13 13
V-4 1IK-3; | TPaduueckoii paGota ©
WJI-5.11K-3; | PabOTHI




WJ1-6.1TK-3;
WJ1-7.TIK-3;
WJI-8.TTK-3

Hroro 3a 6 cemectp | 25,2 2,8

28

Hroro | 25,2 2,8

28

2. KoHTpo/IbHbIE TOYKH H BUABI OTYETHOCTH

B paMkax peHTHHIOBOM CHCTEMBI YCIIEBAEMOCTb CTYACHTOB II0 JIHUCLHUILIMHE
OLICHUBACTCA B XOJ€ TEKYIIEro KOHTPOJISA M IPOMEXYTOYHOM arrectauuu. PedTuHrosas
CUCTEMa OLICHKM 3HAaHUM CTYACHTOB OCHOBAaHAa HAa HCIOJIB30BAHUH COBOKYIHOCTH
KOHTPOJIbHBIX MEPONPUATUN 110 IPOBEPKE MPOUJIEHHOr0 Marepuana (KOHTPOJIbHBIX TOYEK),
ONTHUMAJIbHO DPACIOJIOXKEHHBIX HAa BCEM BPEMEHHOM HWHTEPBAJIEC M3YyYEHUS IUCLUIUIMHBIL.
IIpyHUUIIBI  PEUTHHIOBOM CHCTEMBI OLICHKM 3HAHUM CTYACHTOB OCHOBBIBAIOTCS Ha
IIOJIOKEHMSX, oNnucaHHbIX B [losokeHnH 00 opraHm3anuu oOpa3oBaTENbHOrO Ipolecca Ha
OCHOBE PEUTHUHIOBOM cHCTEeMBbI OlIeHKU 3HaHu# cTyieHTOB B PI'TAOY BO «CKDVY».

3.MeToanyecKkue yKa3zaHus 0 H3yYeHUIO T€OPEeTHYECKOr0 MaTepuaJjia
Yka3anusi 1o opranu3anuu padoTsl ¢ JIUTepaTypoi

Yxazanus no opeanusayuu pabomer ¢ tumepamypoui

Pabota ¢ nureparypoii - 00s3aTeNIbHBI KOMIIOHEHT J1I000M HayyHON AEATeNbHOCTH.
Cama HayyHas JdTeparypa SBJSETCS BBICIIUM CPEJICTBOM CYILECTBOBAHUS U Pa3BUTHUS
HayKd. 3a BpeMs IpeObIBaHUS B BBICIICH ILIKOJIE CTYAEHT JAOJDKEH U3yYUTh U OCBOUTh MHOT'O
Y4eOHMKOB, CTaTeH, KHUT U JAPYrodl HE0OXOAMMO it OyaylIero CrenuanucTa JUTepaTyphl
Ha POJHOM M MHOCTPAHHOM sI3bIKaxX. B CBs3u ¢ 3TuUM mepesa cTyJeHTaMu CTOUT OoJiblias U
BayKHAs 3aJ]aya - B COBEPILLIEHCTBE OBJIAJAETh PAllMOHAIBHBIMU IIpUEMaMH pabOThl ¢ KHM)KHBIM
MaTepUaIoM.

[Tpuctynas xk paboTe HaJl KHHUIOM, CIelyeT CHayala 03HaKOMHUTBHCS C MaTEpUajoM B
LIEJIOM: OIJIaBJICHHMEM, aHHOTAlLMEH, BBEJACHHWEM U 3aKIIOUYEHUEM IyTeM Oerjoro yTeHHs-
MIPOCMOTpA, HE JieJ1as HUKAKUX 3auceld. ITOT MPOCMOTP MO3BOJIUT MOTYUUTh MPECTABICHUE
000 BceM Marepuaine, KOTOpblii HE00X0AUMO YCBOUTD.

Ilocne 3TOrO Ciemyer MEepexOoJWTh K BHHUMATEIBHOMY YTEHHUIO - ILITYJIUPOBAHUIO
MaTepuajia IO IJaBaM, pasjenam, naparpagam. OTo camas BakHas 4YacThb pabOThl IO
OBJIQJICHUIO KHIKHBIM MarepuanoMm. Yurare crnenyer mpo cebs. (IIpu sTom umTaromuit
MEHBIIIE YCTaeT, yCBauBaeT MaTeprall IpuMepHo Ha 25% ObIcTpee, 10 CPAaBHEHUIO C YTEHUEM
BCIYX, MMEET BO3MOXXHOCTb YJENUTh OOJbIlleé BHUMAHHUS COJIEPKAHUIO HANHMCAaHHOIO U
JTy4lie OCMBICIUTH ero). Hukorna He cienyer oOXoauTh TpynaHble MecTa KHUTH. WX Hamo
YUTaTh B 3aMEUIEHHOM TeMII€, YTOOBI JIyUIlle HOHATh U OCMBICIIUTb.

PexomenryeM Bo3BpalaThCsi K HEMY BTOPOM, TPETHIl, 4YeTBEPTHIN pa3, YTOOBI TO, YTO
OCTAJIOCh HEMOHATHBIM, TOIIOJIHUTH U BBIICHUTH IIPU TIOBTOPHOM YTCHUH.

W3ydas xHUTYy, Hajgo oOpaliaTh BHUMaHHE HAa CXEMbl, TaOJMIIbI, KapThl, PUCYHKH:
paccMaTpuBaTh HMX, OOJyMbIBaTh, aHAJIU3UPOBATh, YCTAHABIMBATH CBS3b C TEKCTOM. OTO
ITIOMO>KET MOHATh U YCBOUTH U3y4aeMblid MaTepuall.

[Ipy uyTeHuH HEOOXOAMMO MOJB30BATHCSA CIOBAPSIMHU, YTOOBI BCAKOE HE3HAKOMOE
CIIOBO, TEPMHH, BbIpaK€HUE ObLIO MPAaBUILHO BOCIPUHSATO, TOHATO U 3aKPEIIEHO B MaMSITH.

Hano ctpemutbes BeIpaboTaTh y ce0sl HE TOJIBKO CO3HATENbHOE, HO U OEryioe YTeHHE.
OcoGeHHo 3T0 ymMeHue OyIeT MOJIE3HBIM IIPU MEPBOM NMPOCMOTPE KHUTU. OOBIYHO CTYAEHT 1-
2 Kypca Ipu U3BECTHOW TPEHUPOBKE MOXET BHUMATEJIBHO U COCPEJOTOUYEHHO MPOUYUTATh §-
10 crpanun B Yac M cAenaTh KpAaTKUE 3allUCH  MPOYUTAHHOrO. MHOIHME CTYIEHTHI




MPOYUTHIBAIOT 5-6 cTpaHull. IJTO KpakHe Mano. CIMIIKOM MEIJICHHBIA TEMIT YTEHHUS HE
MO3BOJIUT U3YYUTh MHOTHE BaXKHBIC M HY)KHbIE CTaThi KHUTH. OOydasch OBICTPOMY YTCHHIO
(caMOCTOATENHHO WM Ha CHELMAIBHBIX Kypcax), MOXKHO MPOYUThIBaTh A0 50-60 cTpanull B
gac U gaxe Oosnee. OTHOBPEMEHHO MPUOOPETACTCS CIOCOOHOCTh KOHIIGHTPHPOBATHCS HA
BaYKHOM U CXBaTbIBaTh OCHOBHOI CMBICII TEKCTA.

3anmuch M3y4aeMoro - Jydyllas ornopa MaMsATH mpu pabore ¢ KHHUroi (tem Ooiee
Hay4yHOU). UuTas KHUTY, ClelyeT JesiaTh BBIMUCKH, 3apUCOBKH, COCTABIISITh CXEMbl, T€3HCHI,
BBINIUCHIBATh MHU(PBI, IUTATHI, BECTH KOHCIEKTHL. 3alUCh W3y4aeMOW IJUTEPATyphl JIy4Ile
JIeNiaTh HATJIATHOM, JIETKO 0003pUMOi, pacujeHeHHON Ha a03albl U MyHKTHL. UTO MPOYUTAaHO,
MPOAYMAHO U 3alMCaHO, TO CTAHOBUTCS ACHCTBUTEIBHO JTMYHBIM JJOCTOSHUEM Pa0OTAIOIIErO
C KHUTOM.

OCHOBHOM TPHHIUII BHIMUCHIBAHUS W3 KHHUTHU: JIMIIb CAMOE CYIICCTBEHHOEC U B
Kparuauiieit popme.

Paznuuarot Tpu 0OCHOBHBIC (HOPMBI BBHIITACHIBAHHS:

1. JocnoBHas BBIMHMCKA WJIM LUTaTa C IEJIbI0O MOJKPEIUIEHUS TOTO MK HHOTO
MIOJIOKEHHSI, aBTOPCKOTO J0BOJA. JTa (hopMa MpUMEHSIETCS B TeX CIIydasX, KOTrJa HEJb3s
BBINMCATh MBICIH aBTOpa CBOMMH CIIOBAaMH, HE PHUCKYs MOTEPSATh €€ CyTh. 3alHCh IIUTAThI
HaJ0 TPaBUILHO OPOPMHUTH: OHA HE TEPIHUT MPOU3BOIHHON TOJMEHBI OJHUX CIIOB JIPYTUMHU;
KOKIYI0 UTATy HAJl0 3aKIIOYUTh B KAaBBIUKH, B CKOOKAaX yKa3aTh €€ MCTOYHUK: (paMUITUIO U
WHUIHMAJIBI aBTOPA, HA3BaHHUE TPY/a, CTPAHUILY, TOJl U3aHUs, Ha3BaHUE U3aTEIbCTBA.

[{uTupoBanue cienyer MPOU3BOAUTH TOJIBKO IOCJIE O3HAKOMIIEHHS CO CTaThed B
[EJIOM WJIM C OJIMKAWIIMM K IWTAaTe TEKCTOM. B MPOTHBHOM cllydae MOYXHO BBIXBATHTh
OTJICIbHBIE MBICIIH, HE BCEr/la TOYHO WUJIU TMOJHO OTpa)Karollre B3IJIAIbl aBTOpa HA JAHHBIN
BOTIPOC B IIEJIOM.

Kcepo- u ¢dotokomupoBanue (CKaHMpPOBaHHE) 3aMEHSET pacToyaroliee Bpems
BBITIMCHIBAHUE JIOCIIOBHBIX ITUTAT!

2. Beimucka "o cMbicity" Uiy Te3ucHas opma 3amnmcH.

Te3ucel - 370 KpaTko CHOPMYIUPOBAHHBIE CAMHUM YHTAIOIIAM OCHOBHBIC MBICITH
aBTOpa. JTO caMas mydyias ¢opma 3amnucu. Bece BUIbI HaydHBIX paboT OyayT Oe3yInpedHsl,
ecii OyIyT HamMCcaHbl TaKUM 00pa3oM. JlemaeTcs Takast BBINMCKA C TEMH XKe MPaBHIIAMH, YTO
Y JIOCJIOBHAs ITUTaTA.

Te3ucel OBIBAIOT KpaTKHeE, COCTOSIINE M3 OTHOTO IPEIUIOKEHUs, 0e3 pa3bsiCHeHHH,
MPUMEPOB U J0Ka3aTeNbCTB. [7TaBHOE B Te3HWcax - YMEHHE KpaTKo, 3aKOHUEHO (He Tepss
CMBICIT) C(HOPMYITUPOBATh KAXKIBIM BOMPOC, OCHOBHOE MoyiokeHHe. OBIazieB MCKYCCTBOM
COCTaBJICHHSI T€3UCOB, CTYJCHT YETKO U MPABUIIBHO OBIIAICBAET N3yYaeMbIM MaTEPUAJIOM.

3. KoHcrniekTBHAs BBITTUCKA WMEET OOJBIIOC 3HAYCHHE ISl OBJIAJICHUS 3HAHUSIMHU.
Koncnekr - naubonee sddextuBHas ¢opMa 3amucedl Mpu U3yUYeHUH HAyYHOW KHUTH. B
JTAHHOM CITydae KpaTKO 3alUCHIBAIOTCS BAXHECHUINNE COCTABHBIC ITYHKTHI, TE3UCHI, MBICITH U
unen Ttekcra. IloapoOHBIE 0030p coaepkaHHS MOKET OBITh BaKHBIM TOJCTIOPHEM IS
3aIlIOMUHAHUS ¥ BCIIOMOTATEIHHBIM CPEJICTBOM JIJISi HAXOXJICHHUSI COOTBETCTBYIOIINX MECT B
TEKCTE.

Jlenass B KOHCIIEKTE JIOCIOBHBIC BBITUCKH OCOOCHHO BaXKHBIX MECT KHHTH, HEJb3s
JIOMYCKaTh, YTOOBl BECh KOHCIEKT ObUT 'CHUCBIBaHMEM' C KHHTH. YCBOCHHBIE MBICIH
HE0OXOIMMO BBIPAa3UTh CBOMMHU CIIOBAMHU, CBOMM CJIOTOM M CTHJIeM. TBOpUECKHid KOHCIEKT -
HauOosiee ieHHas U Oorarasi hopMa 3arucH U3y9aeMoro MaTeprasia, BKIIOYAIOIas BCE BUJIbI
3amMcei: U TUiaH, ¥ Te3HC, U CBO€ COOCTBEHHOE 3aMeUaHue, U LIUTaTy, U CXEMY.

O030p TEKCTa MOYKHO COCTaBHTh TaKKe€ ITOCPEICTBOM JIOTUYECKOH CTPYKTYpHI,
BMECTO TOTO, YTOOBI CJIeI0BAaTh TOBECTBOBATEIHHON CXEME.

C TOMONIBI0 KOHCIIEKTHBHOW BBIMMMCKH MOXHO TaK)KE€ COCTABHTH MPEIIOKCHHE O
TOM, Kakhe TEMBbI OCBEHIAIOTCS B OTAEIBHBIX MECTaX pa3HbIX KHHT. J[OMOTHUTENbHOE
yKa3aHUe HOMEPOB CTPAHUI] OOJETYUT HAXOKICHUE 3TUX MECT.



[Ipu cocTaBneHUM BBIAEPKEK IEIECO00Pa3HO MOCIENOBATEIBHO MPUACPKUBATHCS
OCBOCHHOI cuctembl. Ha 3T0il 6a3e MOXHO COCTaBHTH CBOW apXUB HJIM KapTOTEKY Ba)KHBIX
CHeHaIbHBIX MyOIHUKAIMil 10 IpeMETaM.

KoHCIIeKThI, Te3UChI, UTATHI MOT'YT MMETh JIB€ (POPMBI: TETPATHYIO U KapTOUYHYIO.
[Ipu TterpagHoil (opme KaxkaoMy y4eOHOMY MpeaMeTy HeOoOXOIUMO OTBECTH OCO0YIO
OTJEJIbHYIO TETPAb.

Ecnu ucnonb3yercs kapTouHas opma, TO 3alUCH CIEAYET JIelaTh Ha OJHOW CTOpPOHE
KapTouku. Jlms ymoOcTBa TMOJIb30BaHMS BBEPXY KapTOUKH HAJA0 HAmUCcaTh Ha3BaHUE
M3y4aeMmoro Bompoca, (pamunuio aBropa, HazBanue u YK (yHuBepcanpHas aecaTUyHas
KJIacCU(UKALINSA) U3YIaeMOU KHUTH.

Kaproukn MOXHO HCNOIB30BATH CTAHAAPTHBIE WM M3TOTOBUTH CAMOCTOSITENIBHO U3
Oenoii Oymaru (momyBaTtMmana). KapTouku OOBIYHO XpaHST B CHEHUANBHBIX SIIUKAX WJIH B
KOHBEpTax. JTa CUCTEMa KOHCHEKTUPOBAHUSA HMEET PAJ NPEUMYILECTB MEpe]l TETPaJHOM:
KapTouKaMH YJOOHO TOJIb30BATHCS IMPH JOKIAAaX, BBICTYIUICHUSX HA CEMHHApax; TaKOH
KOHCIIEKT JIETKO IIONOJIHATh HOBBIMH KapTOYKaMH, MOXHO WM3MEHUTh MOPSIAOK HX
pacroiokeHusi, T00MBasich 00JIee YETKOM, TOrMYECKON TIOCIeJOBATEIIEHOCTH H3JI0KEHUSI.

W, HakoHel, MOXHO NPUMEHSTH IJs 3THX K€ LeJied NEePCOHAJIbHBIA KOMIBIOTEP.
Celiyac cyliecTByeT BEJIMKOE MHOXKECTBO CaMbIX Ppa3IMYHBIX IPUKIAJAHBIX IPOrpaMM
(opranaiizepoB H 1p.), KOTOPbIE 3HAYUTENHHO 00JIer4atoT padoTy IPU COCTABICHUU BBIITUCOK
13 HAy4YHOU M CIIEHHAIBHOM JmTepaTypsl. Mcnonb3ys cers Internet, MOXKHO moyydarh yxe
TOTOBBIE MTOJI00PKH JTUTEPATYPHI.

Memoouueckue ykazanus N0 camocmosamenbHOMy U3Y4eHUIo TUMmepamypsbl no memam

BaxxapiM 3Tanom sBIiseTCsA MOAOOp U M3yUEHHUE JIUTEPATYphl M0 HCCIEAyeMOil TeMe.
[Tomumo y4eOHOM W HaydHOH JHUTEpaTyphl, 00SI3aTEIBHO HCIIOJIB30BAHUE W HOPMATHBHO-
MPaBOBBIX aKTOB. Hemnb3s MOAMEHSATh M3ydeHHE JUTEpPaTyphbl MCIOIb30BAaHHEM KaKOW-THOO
OJTHO¥M MOHOTpadUu WK JISKIIUU 110 U30paHHOM TeMe. Tak ke PeKOMEHyeTCs HCIIOJIb30BaTh
nH(pOpMaIIHIO, pa3MEIICHHYIO Ha OUIHANIbHBIX caiiTaXx ceTu VHTepHeT, CChUIKU Ha KOTOPbIE
yKa3aHbl B CIHCKE PEKOMEHIyeMOW JuTepaTypsl. B mpouecce paboTel Han pedepaTuBHBIM
UCClIeIOBaHMEM U cOOpOM JIMTEpaTypbl CTYAEHT Takke MOXKeT oOpamarbes K
MIpenojaBaTesio 3a UHAUBUAYAIbHBIMU KOHCYIbTAlIUSIMH.

H3yueHue 00noisHuUmMenbHbIX UCHOYHUKOS.

TakuMu HMCTOYHMKAMU MOTYT OBITh PELEH3UHM, KPUTUYECKHE CTaThbU, KPHUTHUKO-
Oouorpaduueckue, UCTOPUKO-IUTEPATYpHbIE PAOOTHL. BBIIBUTH 3TH HCTOYHMKH MOXHO C
MTOMOLUIBIO CIIPABOYHBIX U OMOIMOrpapUUecKuX U3JaHHM.

[Tpu pabote ¢ KHUroi HEOOXO0AUMO MOI00PATh JIUTEPATYPY, HAYUUTHCS MPABUIILHO €€
yuTaTh, BecTH 3amucu. Ocoboe BHUMaHUE CJIelyeT OOpaTUTh HAa ONpENEICHHE OCHOBHBIX
NOHATUN aAuctUIUIMHBL. CTyIeHT JOJDKeH MOJIpOoOHO pa3duparh MpHUMEpPBI, KOTOpHIE
MOSICHSIIOT TaKue OINpeAeNIeHUsl, U YMETh CTPOUTh aHAJIOTUYHBIE TPUMEPHI CaMOCTOSTENBHO.
HyxHO no6uBaThcs TOYHOrO NPEACTaBICHUS O TOM, 4TO M3ydaellb. ITone3Ho cocTaBisTh
ONOpHbIE KOHCHEKThl. llpu wu3yuyeHuMm Marepuana Mo Yy4eOHHKY IIOJI€3HO B TETPaaH
JIOTIOJIHATH KOHCIEKT JIEKLUH, TaKXKe CIEAYET OTMEYaTh BOIPOCHI, BBIICICHHBIE CTYACHTOM
JUISl KOHCYJIBTAllMH C ITPENOIaBaTEIIEM.

Paboma co cnpagounvimu uzoanusmu.

CrnoBapb — CpaBO4YHOE HU3/IaHUE, COAEPIKALLEE YIOPAIOUEHHBIN TEPEUYEHD S3bIKOBBIX
eauHuI] (CIIOB, CJIOBOCOYETAaHWH, (pa3, TEPMHUHOB, HWMEH, 3HAKOB), CHAa0XEHHBIX
OTHOCSILIMMHUCS K HUM CIIPAaBOYHBIMU JaHHBIMHU.

TepMuHOIOTMYECKUN CIIOBapb — CJIOBapb, COJEpPXKAIIUA TEPMUHBI KakoH-mubo
00JIaCTH 3HAHUS WM TEMBI U UX OIpeJiesIeHus (pa3bsICHEHUS).
ChnpaBoYHMK — CHOPABOYHOE H3JaHUE, HOCALEE MNPUKIAJHON, NPAKTUYECKUN

XapakTep, UMEIolee CUCTEMAaTHUECKYIO CTPYKTYPY WM MOCTPOECHHOE MO aj(aBUTy 3ariaBui



crareid. [lo 1eneBOMy Ha3HAUYEHHUIO PAa3JIMYalOT: HAY4YHbIA, MacCOBO-TIOJIMTUYECKUIA,
MIPOU3BO/ICTBEHHO-TIPAKTHUECKUH, YUeOHBIH, TOMYISPHBIA U OBITOBOW CIIPAaBOYHHKH.

buorpaduyeckuii cnpaBoYHHK (ClIOBapb) — CIPABOYHHK, COJIEPKAIIMIl CBEIEHUS O
KHU3HH U ICATEIbHOCTH KaKUX-ITHOO0 JIHII.

bubnuorpadpuueckuit  cnpaBoYHUK  (CIOBapb) —  CHPABOYHHUK, COJEPIKAIIHUMA
Oouorpaduueckue CBEIEHUS O KaKUX-TMOO JHIAX, CIUCKA WX TPYIOB U JIHMTEPATYpHI,
OCBEILAIOUIECH UX KU3Hb U IEATEIbHOCTb.

CrpaBouyHoe mocoOue — mocodbue, paccuuTaHHoe Mo ¢Gopme Ha TO, YTOOBI 1O HEMY
MOXKHO OBLIO HABOAWUTH crpaBku. OT CHpaBOYHMKA OTJIMYACTCS TEM, YTO MOXKET ObITh
MCTOJIB30BAHO M JUISl TIOCJIEAOBATEIFHOIO OCBOEGHHS MaTepHaia, B TO BpeMs KaK CIPaBOYHUK
HaIleJIeH TJIaBHBIM 00pa30oM Ha BBHIOOPOYHOE YTEHHE, IO MEPE TOro, Kak BO3SHHUKAIOT T€ MIIU
WHBIE BOIIPOCHI ¥ HY)KJIa B CIIPABKE, U JUIS MTOCIIEI0OBATEIBHOTO YTCHHUS HE MPUCIIOCOOIICH.

DHIUKIIONEIUs — CIIPaBOYHOE U3/1aHue, cojJiepiKaliee B 0000IIEHHOM BHI€ OCHOBHbBIE
CBEICHUS MO OJHOM WM BCEM OTpacisiM 3HAHUW M MPAKTUYECKOW JEATEIIbHOCTH,
U3JIOKEHHbIE B  BHJIE KpaTKUX CTaTeil, pacmojiOKEHHbIX B  al(paBUTHOM  WJIU
CHCTEMAaTHYeCKOM TOpsIKEe. B 3aBUCHMOCTH OT Kpyra BKJIIOYEHHBIX CBEICHHU DPa3HYaOT
yHHUBEpCalbHYI0  (00INyI0),  CHEIHAIM3UPOBAaHHYIO  (OTpacieByl0), PETHOHAIBHYIO
(YHUBEpCAJIbHYIO WK CHELHATN3UPOBAHHYIO) SHIIMKIIONEINH.

DHIUKIIONEINYECKUH CI0Baph — SHIUKIIONEUs, MaTepUall B KOTOPOM pacIoioKeH B
asi(haBUTHOM TIOPSIIIKE.

['moccapwuii — ciioBapb TEPMUHOB.

Te3aypyc OTHOCHUTCS K CIIEIIUAIFHOMY THITY CJIOBapsi HOPMaTHBHOM JIEKCUKH C TOYHO
OTIpeICTICHHBIMU CBA3SIMU MEXKIY TEPMUHAMHU.

5. MeToauveckne yKazaHus 10 BUAAM padoT, MpeAyCMOTPEHHbIX pado4eii nmporpaMmmoi
AUCHMILINHBI

6 cemectp
5.1 Bua camocTosiTeJbHOH pPadoThl CTYACHTOB: CAMOCTOATEJbHOE H3y4YeHHE
JUTeparypsl o temam 1-4
JI7is BBINTOJTHEHMSI JAHHOTO BHJIAa CaMOCTOSITEIbHON paboThl CTY/IEHTOB, HEOOXOIUMO
W3Y4YUTh CIIEIYIOLINE TEMBI:

Temal Beeoenue 6 memannuueckue KOHCMpYKyuu

[Tpu n3ydyeHun naHHOW TEMbI HYXKHO 3HATh MOHATHE U 00JacTh MPUMEHEHHS METAIITMUECKUX
KOHCTPYKLUH U cBapku. BakHelinme cBolicTBa METaNIMYECKUX KOHCTPYKLUNA U TpeOoBaHMUs,
npeabsBisieMble K HUIM. OCOOEHHOCTH MPOEKTUPOBAHMS METAIUIMYECKHX KOHCTPYKLIUH.

Tema?2 Ceoticmea upa60ma CcCmpoumejlbHblX cmanetl u aroMUHUEBbIX CNIAABOS

[Ipy n3ydeHnn TaHHOW TEMBI HY’KHO 3HATh CTPYKTYPY MAJIOYTIIEPOIUCTON CTAIH, CTPYKTYPY
HU3KOJIETUPOBAHHBIX CTAJCH, KUIIAIIUE, II0JYCIIOKOMHBIE, CIIOKOMHBIE CTAJIH,
MaJIOyTIePOAUCThIE CTATH OOBIYHONW TPOYHOCTH, CTAIH MOBBIIIEHHOW MPOYHOCTH, CTAJh
BBICOKOM MPOYHOCTH, aTMOC(EpPOCTONKHE CTaJIH, BEIOOP MApOK CTaJIeH JUIsl CTPOUTENbHBIX
METaJUIOKOHCTPYKIUH.

Tema3 Csoticmea u paboma cmpoumenbHulx Cmaiel U arioOMUHUEBbIX CHIABOE.

[Ipu u3yyeHun JaHHOW TEMbl HY>KHO 3HaTh pabOTy CTalIM IMOJ CTaTUYECKON HArpy3Koul mpu
KOHLICHTPALlUU HAMPsKEHUM, NPU MOBTOPHBIX HArpy3Kax, COPTaMEHT CTAJLHOIO IIpOKara,



o0IIyr0 XapaKTePUCTUKY aTIOMHHHEBBIX CIUIABOB, TPECCOBaHHBIC MPOGUIN 00IIero
Ha3HAa4YCHUA U3 aJIJIOMHUHHUEBBIX CIIJIaBOB

Tema4 Paboma s1eMeHmMO8 Memaiiudeckux KOHCMPYKYUll U OCHO8bL pacuema Uux
HAOedHCHOCIU.

[Ipu n3yueHun TaHHON TE€MbI HY>KHO 3HaTh IIPEAEIIbHBIE COCTOSIHUS MIEPBOM U BTOPOM Ipyml,
KJacCU()UMKALMIO M XapaKTePUCTHUKA HArpy30K M BO3JACHCTBHIA. HOPMATHBHBIC Harpy3KH,
pacueTHbIe HArpy3KU U KO3(PPUIIMEHTHI eperpy3ku (HaJAeKHOCTU MO HArpyske), coueTaHue
Harpy3oK, HOPMaTHUBHBIC M PACUETHBIE COMPOTHUBICHHS, KOI(PPHUIMEHTH HAIEKHOCTU IO
Matepuaiam, K03 GUIHEHTHI HaJeKHOCTH 110 Ha3HAUYEHUIO.
Hmozoewtii npodykm camocmoamenvHoi padomsl. OTBETHI HAa BONPOCHI MO TeMaM
JUCLUTIIUHBL.

Cpeocmea u mexnonozuu oyenku: codeceJ0OBaHue.

Ilopaooxk ogpopmnenua u npedocmasnenun: codbeceoBaHre BKIIOYAET MOJATOTOBKY
K OTBETaM Ha BOINPOCHI [0 TeMaM JUCLMIUIMHBI, CTYIEHTY MpPEJOCTaBIseTCs IpaBO Ha
paboTy: ¢ METOAMYECKHMMH YKa3aHUSAMU IO BBHINOJHEHUIO TMPAKTUYECKUX padoT, ¢
METOAMYECKUMH YKa3aHUSIMH IS CTYACHTOB IO OPTaHU3alMU CAMOCTOSITEIIbHON paboTHI.

IToaroroska u 3ammura PI'P

PI'P BbIonmHs€TCS B COOTBETCTBUM ¢ METOAMYECKUMH YKA3aHHUSAMMU 110 BbIOJIHEHHIO PI'P.

IIpu npoBepke 3a1aHus1, OLICHUBAOTCS:

- I0CJIEZIOBATENIBHOCTD U PALIMOHAILHOCTD BBIOJIHEHUS,

- TOYHOCTh PacyeToB;

- IPaBUJILHOCTD BBIIIOJTHEHUSI UEPTEKEN.

OLeHKa «OTJIIMYHO» BBICTABIISIECTCSA CTYAEHTY, €CJIU CTYIECHT MOJHOCThIO CIIPABUIICA C
3aJlaHueM, 10Ka3ajl yMEHHUS U HaBBIKHU.

OLeHKa «XOpOUIO» BBICTABISAETCA CTYACHTY, €CIU CTYIEHT MOJTHOCTBIO CIIPaBUIICS C
3aJlaHueM, 110Ka3aJl yMEHUS U HaBBIKH, JOIYCTHJI HE3HAYUTEIbHbIE OIINOKH.

OneHka «yAOBIETBOPUTENIBHO» BBICTABIISIETCA CTYAEHTY, €CIM CTYAEHT IOJHOCTBHIO
CIPaBUJICS C TEOPETUUECKUM 3aJJaHHEM, HO HE TTOKa3al YMEHHS U HaBBIKU.

OneHka «HEYJOBJIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, €CIM HE CIPABHICA C
MIOCTABJIEHHBIM 3aJIaHUEM.

IIpu 3amure PI'P ouenuBarores:

-aKTyaJbHOCTh U Hay4YHAasl HOBU3HA;

-CTEIIEHb CaMOCTOSITEIIbHOCTH;

- COOTBETCTBUE COJIEPKAHUS TEME UCCIIEI0BAHUS;

- IOJTHOTY JOCTHIKEHHSI LIeJIM U pelIeHus 3a1a4 paboThl;

- IOTUYHOCTh U MOCJIEIOBATEIbHOCTD U3JI0KEHUS MaTepraa;

- KQ4eCTBO UCIIOJIb30BAHMS JINTEPATYPHBIX HCTOUHUKOB

6 cemecTp
Tema5 Coedunerus KOHCMPYKyuil
[lpr m3ydeHWH NaHHOW TeMBI HYXXHO 3HATh XapaKTEPUCTHKY 3aKJIEIMOYHBIX M OOJITOBBIX
COEMHEHUH, KJacChl TOYHOCTU M KJIACCHI MPOYHOCTH OOJITOB, YNpyryko (mepBast cTamus),
YIPYTOIUIACTUYECKYIO (BTOpAasi CTaaMsl), TJIACTUYECKYIO (TpeThsl CTajausl) paboTy 3aKIIETNoK,
paboTy M TPOYHOCTHOW pacueT OONTOB (3aKJIENOK) Ha cpe3, CMATHE, paCTsLKEHUeE,

C)IBI/IFOYCTOI\/’I‘—II/IBBIQ COCOAVHCHUA Ha BBICOKOITPOYHBIX OonTax.

Tema6 banounvie koncmpykyuu



[Ipu u3yueHnn MaHHOU TEMBbI HY)KHO 3HATh XapaKTEPUCTUKY OATOYHBIX KOHCTPYKIHMHA. THIIBI
6anok. KomnonoBky 6anounoi koHCTpykuuu. Hactunbl 6anounsix kiaetok. [logbop cedenus
U TpOoBEpKa Hecylled CIOCOOHOCTH MPOKATHBIX OajoK. YueT IIaCTUYECKOM paboThl
MaTepuaja B HEpa3pe3HbIX W 3a/elaHHbIX Oankax. KOMIIOHOBKY H mombop cedeHus
coctaBHbIX Oanok. CTbIKM, ONUpaHUA U conpsbkeHus Oanok. bucranbHble Oanku.
OCOOCHHOCTH TPOCKTHPOBAHUS OAJOYHBIX KOHCTPYKLIMH U3 AIIOMHUHHUEBBIX CILJIABOB.
[IpeaBaputennbHO  HampspkeHHble  Oanku. bamku ¢ ruOKOW, TOMPUPOBAHHOW W
nepdoprupoBaHHON cTeHKaMH. bajiky 3aMKHYTOTO CEUCHHSL.

Tema7 llenmpanvro cocamoie KOJOHHbL U CIMOUKU

[Tpu u3yueHN TaHHOUM TeMbI HY)KHO 3HATh XapaKTePUCTHKY CIUIONTHBIX M CKBO3HBIX KOJIOHH.
BeiOop pacderHoil cxeMbl W THMAa KOJOHHBIL. [lomOop ceyeHHs W KOHCTPYKTHBHOE
oopMIICHHE CTEp)KHS CIUIONIHBIX M CKBO3HBIX KOJIOHH. THIIBI W KOHCTPYKTHUBHBIC
oco0eHHOCTH 0a3 KooHH. PacueT ankepHbIXx 00inToB. CBOOOAHBIC (IIAPHUPHBIC) U KECTKHE
COMPsDKEHHSI 0AJIOK ¢ KOJIOHHaMHU. KOHCTpyHpoBaHue U pacyeT OroJOBKOB KOJIOHH.

Tema8 Depmol

[Ipu m3yueHNH NaHHON TEMBbI HYXXHO 3HATh CHUCTEMBI (epM M 00JacTh UX MPUMEHEHHS B
CTPOUTENBHBIX KOHCTPYKIHAX. KOMIIOHOBKY KOHCTpyKumid Qepm. YcroiuuBocTs (pepm u
cucteMsbl cBs3eil. OmnpeneneHue pacyeTHOW Harpy3ku Ha (epMy U yCUIIUH B €€ CTepXKHIX.
PacuerHble JJIMHBI CKAThIX 3JEMEHTOB M MpeelibHble TMOKOCTH cTepxHeil. CTep)KHEBbIe
JIEMEHTHI JIETKUX U TOKENbIX (epM. Y3ibl (epM MpH 3aBOJCKOM M MOHTAaXKHON CBapke.
BonroBele MOHTaXHBIE CTHIKM Ha QuaHnax. llpeaBapuTenbHO HaNpsHKEHHBIE (EPMBIL.
CrponuibHble U MOACTpONUiIbHbIE (pepMbl. CrcTeMbl IEPEKPECTHBIX (GepM.

Tema9 Koncmpykyuu 30anuii u COOPYHCeHUll pasiuuHo20 HA3HAYeHUs

IIpy u3ydyeHnn NAHHOW TEMBI HY)KHO 3HaThb KOHCTPYKLHH OJHOATAKHBIX ITPOU3BOICTBEHHBIX
31aHui. bonblienpon€THbIe MOKPBITUS € IUIOCKUMHU HECYIUMHU KOHCTPYKIUSAMU. CTanbHbIE
KapKacbl MHOTIOJT@XHBIX 34aHUM. IIpocTpaHCTBEHHBIE KOHCTPYKLMH IOKPBITHH 3HaHUM.
JIucToBble KOHCTPYKIMH. BBICOTHBIE COOPYKEHUSI.

Temal OPexoncmpykyus

[Ipy u3yuyeHuu AaHHOM TEMbl HY)KHO 3HAaTh OOCIEAOBAaHHWE U OLEHKA TEXHUYECKOTO
COCTOSIHUSL KOHCTPYKUUH. JlepekTsl M MOBPEXAEHUS METANIMYECKUX KOHCTPYKIIMH.
Omnpenenenne pAecTByromux Harpy3ok. OIIGHKY KayecTBa CTald JKCIUTyaTHPYEMbIX
KOHCTPYKLUU

Temal 1 Pekoncmpykyus

[Ipyn w3ydeHWH NaHHOW TEMBl HYKHO 3HATh OIpPENEJICHHE pPACUYETHBIX COMPOTUBICHUN
MaTepuaga W coenuHeHWH. [IpoBepodHble pacdeThl KOHCTpyKImid. OcoOEHHOCTH pacueTa
JJIEMEHTOB M COEAWHECHUI, YCUJICHHBIX IOJ] HArpy3Kol. YcuieHue OalloK, CTPOMHIbHBIX
(dhepM, KOJIOHH.

Tema 12 OcHoBbl 2KOHOMUKU MEMATIUYECKUX KOHCIMPYKYUL

[Ipy wu3yyeHUM [NAaHHOM TEMbl HYXHO 3HAaThb CTPYKTYPY CTOMMOCTH METAaJUIMUECKUX
KOHCTpYKUMH. OOIIyr0 XapaKTepUCTHKYy OSKOHOMHUKM HW3TOTOBJIEHHS W  MOHTaXa.



OmnpeneneHre CTOMMOCTH KOHCTPYKUMN NpU NpoeKTHpoBaHUU. OCHOBHBIE HAlpaBICHUS
CHUXEHUSI CTOUMOCTH METATMYECKUX KOHCTPYKIIHH.

Temal 3Knaccugpurayus ochogHvix 8u0086 C8apKu

IIpyn nM3ydeHnMM NaHHOW TEMBl HYXKHO 3HAaTh BHJIbI CBAPOK M MX XapakTepucTuka. PydHas
JIEKTPOAYIroBasi cBapka ABTOMaTHYecKass M IOJIyaBTOMAaTHuYeCKas cBapka IMOZ (IIIOCOM.
Caapka B chepe yriieKucioro raza JIeKTpoIyroBas cBapka B cepe aproHa Juis COeIMHEHU
KOHCTPYKLUI U3 aJIFOMUHHMEBBIX CILIAaBOB

Tema 14 Tunwvl ceapournvix w608 u coeouHenul

IIpu u3ydyeHun AaHHOM TEMBbl HY)KHO 3HAaTh CTHIKOBBIE M YIJIOBbIE (BJIIMKOBBIE) MIBBL. V-, U-,
X- u K- oOpasnbie cThIKOBBbIE MIBBL. JI0OOBBIE M (hiaHTOBBIE YIJIOBBIE HIBBL. Paboumne u
CBSI3yIOIME (KOHCTPYKTHUBHbIE) IBbI. CIUIOIIHBIE M IMPEPHIBUCThIC (IUIIOHOYHBIE) IIBBI.
HwxHue, BepTUKaIbHBIE, TOPU30HTAIBHBIE U MOTOJOYHBIE MBEI. CTHIKOBBIEC, HAXJIECTOYHEIE,
YIJIOBbIE M TaBPOBble, KOMOMHHpOBaHHbIE coeuHEHUs JIoOOBBIE M (DIIaHTOBBIE YTIIOBBIE
mBel. PaGoune u cBssyromue (KOHCTPYKTUBHbIE) WIBbI. CIJIOIIHBIE W IPEPBIBUCTHIE
(IIITOHOYHBIC) IIIBBI.

Tema 15 Tepmuueckuit yukn ceapku

[Ipy m3ydyeHun NaHHOW TEeMbl HYKHO 3HATh 30HBI HAIUIABIEHHOTO METAaJUla, HEMOJHOIO
pacruiaBiIeHus, neperpesa, HOpMaJIM3aluy, HETOJHOU MePEKPUCTAIIU3AIUH,
PEKPHUCTAIUIM3AIH, OCHOBHOTO MeTallja.

Tema 16 Hanpsoicenus u degpopmayuu c8apHuix cOeOUHeHUll

IIpy m3ydyeHUM NAaHHOW TEMbI HYXXHO 3HAThb NPUYHMHBI BO3HUKHOBEHHUS U XapaKTEPUCTHKA
CBAapOYHbIX HampsokeHud U naedopmanuii. CBapouHble HampsOKEHUS U JepopManuu IMpH
HaIUIaBKE BaJMKa Ha KPOMKY JIMCTA, IIPU COEAMHEHUHU JHMCTOB BCTBHIK, IPU COCIUHEHUU
YTJI0BBIMU HIBaMH. BiusiHre CBapOYHBIX HANPSKEHUH HA IPOYHOCTh COEAMHEHHUS

Hmozoswvlii npodykm camocmoamenbHoli padompl. OTBETHl HA BOMNPOCHI IO TeMaMm
JTUCIUTUIAHBI.

Cpeocmea u mexnonozuu oyenku: codeceroBanme.
Ilopaoox ogopmnenus u npedocmasnenus: codeceOBaHHE BKIIOYACT TMOJATOTOBKY K
OTBETaM Ha BOMPOCHI [0 TeMaM AUCITUTUIMHBI, CTYJEHTY IIPEIOCTaBIISAECTCA PaBo Ha padoTy:
C METOAMYECKHMH YKa3aHHUSIMH IO BBIMOJIHEHUIO MPAKTUYECKUX PaboT, ¢ METOIUYECKUMU
YKa3aHHUSIMH TSI CTYICHTOB TI0 OPTaHHU3AIMH CAMOCTOSATEIIBHON PaOOTEHI.

6. Ciucok pexoMeH/yeMoi JINTepaTypbl

1. OcHoBHas uTEpaTypa:

1.MapyrsH, A. C. (MHctutyr cepBuca, Typusma u auzaiiHa (¢unman) CKOY B r.
[Tsturopcke). Pacuer u sKCHepUMEHTANbHOE IPOEKTUPOBAHHE CTAJBHBIX pEHIETYAThIX
MIPOrOHOB U3 FHYTOCBAapHBIX npoduiei : yued. nocodbue / A.C. Mapytsan ; CKOVY, ¢un. B T.
[Tsturopcke, Uuxenep. dax-t, Kad. cr-Ba. - Ilaturopck : I[1d CKDY, 2014. - 116 c. -
[Mpwun.: c. 75-113. - bubmmorp.: c. 72-74. - ISBN 978-5-905989-45-2

2.Ilapmamkesnuy B.C. Meramnyeckue KOHCTpYKLMHM, BKIouyas cBapky. Yacte 1.
[Tpon3BoaCTBO, CBOMCTBA U pabOTa CTPOUTENBHBIX CTajel [ DIEKTPOHHBIN pecypc|: yueOHoe



nocobue/ IlapnamkeBnu B.C.— OnekTpoH. TekcTOBbIe naHHbIe.— M.: MOCKOBCKUI
rOCYJapCTBEHHBIN CTpOUTENbHBINA YHUBEepcHUTeT, Al ITu Op Menua, 9bC ACB, 2014.— 161
¢c.— Pexum nocryna: http://www.iprbookshop.ru/27040.— 9bC «IPRbooks», o mapo:to
3.MapnamkeBny B.C. IlpoextupoBaHMe M pacyeT METAIMYECKUX KOHCTPYKIIMM
pabouux IUIOMIAIOK [DNEKTpOHHBIA pecypc]: yueOHoe mocobue/ IlapmamkeBuu B.C.,
Bacuibkun A.A., bynaroB O.E.— DnexkTpoH. TekcToBblie aaHHble.— M.: MOCKOBCKUI
roCyJIapCTBEHHBIM CTPOUTENbHBIN YHUBepcuTeT, Al [Tu Op Meaua, 9bC ACB, 2016.— 239
c.— Pexwum mocrymna: http://www.iprbookshop.ru/42909.— DBC «IPRbooks», mo mapoo2.
JonosHuUTeILHAS JIUTEpaTypa:
I.Mapytsan, A. C. IlpoektupoBaHHe CTalbHBIX ()epM MOKPHITUH W3 MPSIMOYTOJbHBIX,
POMOHMYECKUX W MATHYTOJbHBIX THYTOCBapHBIX Npoduiei : yded.-cnpab. mocobue / A.C.
MapytsH, C.1. Dx6a ; CKOVY. - Ilaturopck : CKOY, 2012. - 156 c. : wi. - [Ipun.: c. 114-
154. - bubmuorp.: c¢. 113-113. - ISBN 978-5-905989-08-7
2.BacunweBa, T. B. Metamnokoncrpykuuu : [yueb. mocobue] / T.B. BacumseBa. - M. :
NHO®OPA-M, 2011. - 336 c. : un. - ISBN 978-5-98281-226-1
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COJIEPYKAHUE
BBEJIEHUE

HaumeHnoBanwue u coqiep:kanue pacdeTHO-TpaduIecKux paboT
PEKOMEHAYEMAS JIMTEPATYPA

w w



BBEJIEHUE
N3yuenue aucuuminHbl «MeTalInyecKue KOHCTPYKIIMH BKIIIOYAsi CBApKY» UMEET
uenw:
MPUBUTHE CTYJEHTaM TBEPJbIX 3HAHUI 110 TEOPHH pacueTa CTPOUTEIbHBIX
METALTIOKOHCTPYKIUI 3JaHUN U COOPYKEHHUII;

pa3BUTHE CTYJEHTAMU 1[EJIOCTHOTO U KOMILIEKCHOTO MPECTAaBICHUS TPOCKTUPOBAHMUS,
M3TOTOBJICHUS, MOHTAXa, SKCILTyaTallui CTPOUTEIbHBIX METANIOKOHCTPYKIIUH;

OBJIQJICHHE CTYACHTaMU TNPAKTUYECKUMU METOJAAMHU OIpPEACIICHUs] IMPOYHOCTH,
KECTKOCTH, YCTOMUMBOCTH CTPOUTEIBHBIX METAUNIOKOHCTPYKIUI 3JaHUNA U COOPYKEHUU IS
WX HaJIS)KHOTO U SKOHOMUYECKOTO MTPOCKTUPOBAHUSI.

3aoauu n3yyeHus AUCUUIIIMHBI BKIIOYAIOT:

olpezeseHue CTPOMUTEIBHBIX METaJUIOKOHCTPYKIUH, cucTeMaTu3aIus u
kinaccupukanus OOBEKTOB, HMX HCCIENIOBaHUSA, YTOYHEHHE OO0JacTH PaluOHAIBHOTO
MIPUMEHEHHUSI, a TAK)KE NMEPCIEKTUB PA3BUTHUS U MTyTE COBEPILICHCTBOBAHMUS;

MPEJICTABICHUE TEOPETUYECKUX IMOJIOKEHUN, PACUETHBIX M KOHCTPYKTHBHBIX CXEM,
METOOB, OCHOBHBIX MPHUHIIUIIOB MPOECKTHUPOBAHUSI CTPOUTEIBHBIX METAJUIOKOHCTPYKIIUMA C
(bu3MYECKUM COJIep>)KaHUEM pelIaeMbIX HHKEHEPHBIX 3a/1a4;

HapaOOTKy MPAKTUYECKUX U METOAMUYECKUX HAaBBIKOB MPOCKTHUPOBAHUS CTPOUTEIBHBIX
METAJIOKOHCTPYKIIMMA 3JaHU U COOPY>KEHUM;

dbopMupoBaHre HEOOXOJUMON HHKEHEPHOU HHTYHUIIMU U TTIa30Mepa.

HaumeHoBaHuUe U coiep:kaHue pacueTHO-TpaduIecKuX pador.

PacuyetHo-rpajguyeckas padora Ne 1. [londop kopoduaToro ceueHus: HaJKu.
YHCIIO TE€OMETPUYECKUX XapaKTEPUCTUK IIOCKUX CEYEHHH BXOMAT: IUIOIIA[b CEUYCHHS,
CTaTUYCCKUEC MOMCHTBI, MOMCHTLI MHCPUHH, PaJWuyCbl HHCPLUHU, MOMCHTBHI COIIPOTHBJICHUA
CECUYCHHUSI.
CTaTUYeCKUM MOMEHTOM CEYEHHST OTHOCUTEILHO OCH HAa3bIBAIOT B3ATYIO IO BCet IIomaiaun
CyMMY NpOU3BEICHUH TIIOMaiel AIeMEHTapHbIX TUIOMAA0K dA Ha pacCTOSHUU OT HHUX JI0 3TOU
ocu (puc.l):

S, =ijdA;Sx :J/;ydA,

rac X, y — KOOpAUHATHI BHGMCHTapHOﬁ IIJI0IaaKu.
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Puc. 1

CraTtuyeckuil MOMEHT CEYEHHs OTHOCUTENIBHO €ro IIEHTPalIbHO OCH (MpOXOoAsiled uepes
HEHTP TSHKECTH (UTYPBI) PaBEH HYIIO.

OceBpIMM MOMEHTaMH MHEPLIUU IUIOCKOTO CEUYEHUsI OTHOCUTEIBHO OCH Ha3bIBAIOT B3ATYIO 1O
BCEH IUIOUIAZM CEYEHHMS] CYMMY IPOM3BEICHUHN IUIOIIALEH DJIEMEHTApHBIX IIIOLAJ0K Ha
KBaJIpaThl PACCTOSIHUI OT HUX J0 3TOM OCH:

2
A A
ITosApHBIA MOMEHT HHEPLIUU CEUESHUS ONPEAEISIOT 0 (hopMyJIe:

2
I ,= _[ pdA,
A
TJie p — paccTosHUE OT uiomaaky dA 10 TOuKH (MOJTI0Ca), OTHOCUTEIIBHO KOTOPOW BBIYMCIISETCS

HOHHpHBIﬁ MOMCHT MHCPIHHU. OquI/I,I[HO, qTo
2 2
A
HeHTpO6e)I(HBII>’I MOMCHT HHECpLIUU CCUCHUA OTHOCHUTCIIBHO ABYX B3aMHO
MEePICHIUKYIISIPHBIX OCEH OMPEACISIeTCS] HHTETPAJIOM:

A
[Tpu napasienbHOM EPEeHOCe OCel KOOPIUHAT:
A

ly :I(xc +b)?dA=ly +b%A;
A

A

IIpu noBopoTE OCei Ha yroi o
2 .2 .
Ix1 =1xcos” a+1ysin” a—lysin 2a;

) 2 ]

layr= Z(Ix —1y)sin2a+ 1y sin 2a,



e Ix1, ly1, Ixlyl — MOMEHTBI HHEPIIMH CEYEHHsI OTHOCHTENBHO OCEH X1 U Y1 TIOBEPHYTHIX Ha YroJ
MIPOTHUB YaCOBOM CTPEIIKH IO OTHOIIICHHUIO K OCSIM X U Y (puc.1).
MoMEHTHI HHEPIUHU (OCEBbIC U LIEHTPOOCIKHBIC) CIOKHOW (PUTYpPHI OMPEIEISIOT Kak CyMMYy
MOMEHTOB MHEPIUHU (OCEBBIX M IEHTPOOESIKHBIX) COCTABIISIFOIIMX TUIOMAI0K (puc. 2). [Ipu sTom
UCTOJB3YIOTCS (POPMYIIBI IEPEX0/Ia K MapaUIeIbHBIM OCSIM:

2 . 2 .
b =2 (i +a’ A ; Iy =2 yi 07 A) by = 2l
+ajbj Aj) ,
rae | — HoMmep Iomaaku, 1 = 1, 2, ..., n; n — YKUCJIO MJIOMAA0K, Ha KOTOpOe pa3OuBaeTcsi Bes

IOk CIOXKHOM Gurypsr; lyj, lyj, Ixiyi, - 0OceBble ¥ HEHTPOOEKHBIH MOMEHTBI HHEPLHUH 1 —OH
TUTOIIAJIKA OTHOCUTEIIHO OCEH Xj M Yj, MPOXOJSAIINX Yepe3 IEHTP THKECTU ITON IUIOIAIAKH H

napauIebHBIX OCSIM X M y; Aj — IUIOMIA/b 1-0# IUIOIIAAKH; aj, Dj — KOOPIUHATHI IEHTPA TSHKECTH
I-0#1 IIomaaky B cucreme koopauHar x0y.
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Puc. 2

Panuychl nHEPIIUH MIIOCKOTO CEYEHHSI OTHOCUTEIBHO OCEH X Uy OIPENEIAIOT 10 hopMyiaM:

el

VA v
I =1"A; | =1"A.
X X y y
MOMGHTOM COHpOTI/IBHeHI/IH CCYCHHUA OTHOCHUTCIBHO I[aHHOﬁ OCH HAa3bIBAKOT OTHOIIICHMUC
MOMCHTAa I/IHepHI/II/I, B3JATOI'O OTHOCHUTCJIBHO 3T01>i OCH K paCCTOSIHI/IIO OT OCH a0 HaI/I6OJ'Ie€

YAAJICHHOT'O BOJIOKHA CCUYCHUA:

OTKy/a

w=1« -w=_1_.
X y y A

max max

HOHHpHLIM MOMCHTOM COIIPOTUBJICHUSA CCUHCHUA HA3BIBACTCA OTHOIICHHUC



Tabmuma 1
[éOMG/T?p(U/eCK(le XapaKmepucmuKu UPOCm\?(ZWUX lpllZle

Y| A= 82

: Ix=Ty=8%12
W =Wy = 836 =0,167 83
8 ix=iy=02898

x|

A=§?
Ix=1y=8%12
Wx =Wy =0,118 83
ix=iv=02898

Y| A=6h

3 Ix=6h¥12; Iv=h6%12
Wi=8h?/6; Wy=hB2/6

4 ix=0,289h; iv=02896

8
. A=hB—hibs

Ix=(8h3-8:h3)/12
W= (553— 51h13)/(5h)
8 ix=\/(8h3- 8:h7)/[12(h8 ~ b

y A=7D2(1-C2)/4, C=d/D
s Ix=1s=0,05D*1-C%)

e X Wx =Wy =0,1D3(1—C3)
LQ.J ix=iy=D\V1+C2/4

A=xDt, t<<D
Ix=Iy=7D53t/8=0,3926 D3t
Wx =Wy=1D2t/4=0,7853D?t
ix=iy=0,353D
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MOMEHT WHEPIIMH BepTHKaia (CTEHKH) KOpoOYaToro CeYeHus;
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€ro FOpH3OHTaHBHOﬁ HCHTPAJIbHOU OCHU C UCITIOJIB30BAHUECM IAPAJUICIIBHOTO IIEPEHOCA OCCH:

50t — TonrmHa cTeHKH ceueHus cocTaBisieT 1/50 4acTh BBICOTEL.

h=(1,5...3,0)b — mupuna ceuerus cocrasisier 1/(1,5...3,0) 4acTh BBICOTHI;

| x,mpe6 - TPEOYEMOE 3HAUEHHE MOMEHTA HHEPLIHH;
h

bt’

Z[J'Ii[ peliCHus 3aJa4r ONPCACIACTCA MOMCHT HHCPLIUA K0p06anor0 CCUCHUA OTHOCUTCIIBHO

IIpumep 1. OupenenuTs BHICOTY KopoOuaToro cedeHus (puc. 3) 6anku, codmoas

CJIEIYIOIIHE YCIOBHSL:
Iy =2lxg +2lxr +2Ara

| xr 12 - MOMEHT HHEPLIUH FOPU30HTANA (II0JIKH) OTHOCUTEIBHO COOCTBEHHOI OCH;

a=h/2-t/2~h/2- paccrosiHue MeXIy OCAMH.



ITpu h =1,5b

npu h = 3,0b
I =th®+ h +hth?® =th® + th:
* "6 6-.30 2.30 3 18

¢ yuerom h = 50t

hh®  h’h p h? h
IX = + 7= + I~ y
2.50 9 -50° 100 1125000 100
| h®  kh W h* h?
X = + T = + ~ .
3.50 18:50 150 2250000 150
h
Takum obpazom, | =150100
OTKyZa h = +/(100...150)| :(3,2...3,5)11:.
OKOHYATEIBHO
h :(3,2...3,5)%/|
mpeb X,mpeb.
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Ipumep 2. TTonoOpath cocTaBHOE KOpoOUYaTOe CeueHne OATKH U3 CTATBHOTO IPOKaTa U
OTIPEJICNIUTh €TO0 TEOMETPHUECKUE XapaKTEPUCTUKH, COOTFO/Iast CIIEAYIONINE YCIOBHUSI:

4
1. Ixmpes. =30500cu " - TpebyemMoe 3Ha9€HNE HHEPLIMU COCTABHOTO CEYEHUS;
2. h=(1,5...3,0)b - mupuna cocraBaoro ceuenus cocraryset 1/(1,5...3,0) yacTb BBICOTHI;
3. h = (25...50)t - TosMHA CTEHKU COCTaBHOTO ceueHus coctapiseT 1/(25...50) yacTpb
BBICOTHI;
1
4, xmpes  xpacu. =0,95...1,03 - HemoHaANpsDKEHHWE COCTABHOTO CEUCHUS HE JIOJDKHO
npeBsmath 5%, a nmepenanpspkenne — 3%;
5. A—> Anin - COCTaBHOE CEUEHHE JOJKHO MMETh MHHHUMAIBHYIO IUIOMIANb, T. €.

COOCTBEHHBIN Bec (Macca) OamKu JOMKEH ObITh HAUMEHBIIIHM.

3ajady clielyeT pelaTth B ONpeIeeHHON 0CIeI0BaTEIbHOCTH.
1. Ompenenenne BHICOTHI COCTABHOTO CEUCHUS



h

b

= (3,2...3,5)¢/ Ly mpes. = (3,2...3,5)4/30500 = 42,3...46,3c

OrnpezenieHrne MUPUHBI COCTABHOTO CEYEHUS

=h/(1,5..3,0) = (42,3...46,3) /(1,5...3,0) =14,1...30,9¢cm
3. Tlombop cocTtaBHOTO ceuenust (1Bapuanr,
puc. 4) 61.5
y
\ o i
2
8
o -
S X
s 875 | | 2725
230
Puc. 4
;04Ne 121
Ar=61,5cem ;1 =15220cu” ; | =642cm” ;2 =2,75¢m ;
X Y[ 0
tr =0,8cm ; hy =400mm ; by =115mm ;
h/b=400/(2-115)=1,74; h/t=400/8=50
A=2A=2-615=123¢u" ; 0,7850-123 = 96,6k / m
[

Iy paen. = 21 5 =2 15220 = 30440cx’

I

xmpeo. [ 1y a0y = 30500 / 30440 = 1,002

OmpeneneHne reOMeTpHYECKUX XapaKTePUCTHK COCTAaBHOTO ceueHus (1BapuaHT)

A :123CM2 ; I, = 30440¢x*

| = \/E /3044 =15,73cm

Wy —_ﬁ =30440/(40/ 2) =1522c°

\/ [ }1070 _ 9.330m

_ 21y _ 210701 — 9310y

V
b 23
3. [Tog6op cocraBHOTO ceueHus (2 BapuaHT, puc. S5)
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Ne [)2120; -6x300)
[Ne20 Ap = 23,4cni” ; | x [=1520cn” ; Iy [ =113en* ; 29 =
2,07cm ; Sp=5,2um ; hy = 200mm ; by = 76mm ;
h/b=420/(212)=1,98;h/t=300/6=50A
= 2(A;+ Ag )=2(23,4 + 0,6 -30)= 82,8¢cx”
L pace, = 2(1y [+ Apa® + 1 x5 )=2(113 + 23,4 -18,93° + 0,6 -30°/12) =

- 19696cu”
lympes. ! I, pace. = 30500 /19696 =1,549 >1,03

3.IToxbop cocraBHOrO ceueHus (3 BapuaHr,
puc.6) ;42Ne [)21-10x320)

[Ne24 Ap = 30,6¢n” ; | x = 2990cn* ; Iy [ = 208en* ; 29 =

2,42¢cm ; = 5,6mm ; hp = 240mm ; by = 90mm ;
h/b=460/(260)=1,77;  h/t=320/10=32
A=2(A +Ag)=2(30,6 +1,0 -32)=1252cx" 0,7850 125,2 = 98,3k /
| =2 | +A@ +lxg)=2(208+30,6-20,58° +1,0 - 32°

X, pac. Y1/12) =

4
= 31800cm
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4. OnpeneneHre reOMETPUUYECKUX XapaKTEPUCTUK COCTABHOTO cedeHus (3 BapuaHT)
2
A=1252cw” ;1 =31800cx’

ix:\/l_x M_lg,%
A 125,2

W = 21x = 31800 /(46 / 2) = 1383ca’
h
1, =2(1x [+ lve +Agar” )=2(2090 +1,0° 32 /12 41,0 32 12,5 )= 15985c*

i _\/_ 15985 _ 11 30cu
1252

w =21y =2-15985 _1230cs°
b 26
3. Ioxbop cocraBHoro ceuenus (4 Bapuant, puc.7)
)21-9x440; -9x200)
h/b=458/218=21; h/t=440/9=1489
A=2(A +A )=2(09 44 +0,9 -20) = 115,2cn
0,7850 -115,2 = 90,5x2 /
Ix,pacu. = 2(| w8 + 1 xr +Ar a2 )Z
2(0,9 - 44° /12 +0,9°- 20 /12 + 0,9 - 20 - 22,45% ) = 31660cx’
I
xmpes. % pact. = 30500 / 31660 = 0,963

218
9 200 9
= y
1045 |
o
2| ¥ X
Y
§ |
N
o
Puc. 7

4, OHpe,Z[CJ'ICHI/IC FCOMCTPHUYCCKUX XAPAKTCPUCTUK COCTABHOI'O CCUCHU (4 BapI/IaHT)
2
A=1152cu"; |, =31660cu"

| = \/'_x - \/@ — 16,58¢cm
A V1152

W = 2lx = 31660 /(45,8 / 2) =1383cn°
—
|
v =21+ Agar®+ 1y )=2(0,9°- 44/12+ 0,9 - 44 10,452+ 0,9 - 20° /12)=

—10615¢ca”

11



i :\/'_L: 10615 _ g 60ca
y“VA V1152

W 22!y = 210615 — 9740,

y b 218
Pe3yHBTaTBI PacdCTOB CBOIATCA B BUIC Ta6ﬂI/IHBI
Tabmuna 2
Cocras A; h; b; Iy; Wy i Iy; Wy; iy; Cipe6
z 4 ) 4 S !
Ne CCUCHUA CM MM MM CM CM CM CM CM CM KI/M X,pacy.
1 2(W40) | 1230 | 400 | 230 | 30440 | 1522 | 1573 | 10701 | 931 | 933 | 966 | 1,002
2 a0, | 1252 | 460 | 260 |31800 | 1383 | 1594 | 15085 | 1230 | 11,30 | 983 | 0,959
3 _29(;92’6‘(‘)‘;0; 1152 | 458 | 218 | 31660 | 1383 | 16,58 | 10615 | 974 | 960 | 905 | 0963

PacuerHo-rpadpuueckas padora Ne 2. Pacuer 1ByX0nopHoii 0aJKH HA IPOYHOCTDH M KECTKOCTb.
IIpumep 3. Paccuntarh IBYXOMOPHYIO OalKy (puc. 8) Ha MPOYHOCTH U HKECTKOCTh, COOTIOS
CIICAYIOIINE YCIOBUS:

1. Omax = Mmax /Wy < [o] - YCJIZOBI/IG npouHoctH, rae [o] =1600xe ¢/ en? - Marepuai Oaiku
cranb Ct 3 (E=2100000 kre/em );
2. fmax <[f]- ycnoue xectkoctu, rme [f]=1/400 - momyckaemblii mporu® cocraBiser

1/400 gactp mpomeTa Oayky;
3. h<1/(15...10) - BeIcOTa COCTAaBHOTO KOPOOYATOTO CeUEHUS OANKH HE JOHKHA MPEBHIIIATh

1/15...1/10 gacTh ee mponeTa;
4. HeIOHANPSKEHHUE COCTABHOTO CEUCHUS 110 OJHOMY U3 YCIOBHH (MIPOYHOCTH WK
KECTKOCTH) HE JIOJDKHA MPEBbIIaTh 5%, a nepenanpspkenune — 3%:

Wympeo. Wy, pace. =0,95..1,03 MMy pypes. / 1 ¢, pacu. =0,95..1,03..

3amady MOXKHO pelaTh B CIEIYIOLIeH 0uepeJHOCTH.
1. Omnpenenenuie ONOPHBIX peakni

D Mg =0:Val—0,75F1 —ql2/2=0;
Va =0,75F + gl /2=0,75- 0,3 + 0,6 -15/ 2 = 4,725mc

D Ma =0:Vgl—0,25F1 —ql?/2=0;
Vg =0,25F +ql/2=0,25-0,3+0,6 -15/2 =4,575mc
Zy =Vp+Vg—F—-ql =4,725 + 4,575 -0,300 —0,6-15=9,30 -9,30 =0
2. Tlocrpoenwne smrop Q u M
21 =0...3,750Mm ; Q = Va - qz1 ;M :vAzl—qu/z
21=0 Q=Va =4,725mc ; M=0
2, =3,750m ; Q=4,725-0,6 -3,750 = 2,475mc ;
M =4,725.3,750 - 0,6 ~3,7502 /2 =13,50mc - m
z =0..11250m ;Q=-V +0z; M=V Z—qzi /12
2 =0 Q=-Vz =-4575mc M=0
75 =11,250n; Q=-4,575+0,6-11,250 = 2,175mc ;
M =4,575-11,250 — 0,6 -11,250° / 2 = 13,50mc - m
Q=0;Vg —qz, =0;2 =Vg/q=4,575/0,6=7,625x
7y =7,625M ; Mmax = 4,575 - 7,625 — 0,6 - 7,625% / 2 =17,442mc -

12



3. Omnpenenenue nmporuda ¢ UCIOIBb30BAaHUEM MTPUHITUIIA CYTIEPIIO3UITIH
fomax =59l * /(384E1 x) =5 - 6 -1500" /(384 - 21000001 ) = (188337 / I y )c

F=03mc =06 mem

NEIERRIERERRRRAERIIRERRERERN
%//A %\ Z
Va=4.725 mc V8=4.575 mc
Z1 Z2 .
a=6/4 8=11250
e=15000
Q, me
v 7625
S G
gl 1l
‘ |
S
) § +
!
fq max
$Fmax
- '
Smax
J
Puc.8
) IO
meax =Fa(3l —4da ) /(48EI X):F —‘I 3l -4 —2‘\ 1(48EI ><):
4\ 4)

=0,6875FI * /(48EI ) = 0,6875 - 300 -1500° /(48 - 21000001 x ) =
= (6905 /1y )em
fmax = fq max + fr max = (188337 +6905) / Iy = (195242 / 1y )em

4. Ompenenenue TpeOyeMOro MOMEHTa HHEPITUU COCTABHOTO CEUCHHS
I

o

max =195242 [ |y upes. < [£1=11/400 ;

195242 / 1y pes. = 11400

I =195242 -400 / | = 195242 -400 /1500 = 52065cm™

X,mpeb.

OHpeﬁ(ﬁHeW Tpe6<VfMTFO MOMCHTA COITPOTHUBJICHUS COCTABHOT'O CCUCHUS
o= S No)

max

X,mpeo.

Wimpes = Mmax /[o] =1744200 /1600 =1090ca®

13



6. Ilombop ceuenus (puc. 9)

270
10 250 0
= y
| 130
o S . I |
N8 B X
@
N
1)
Puc. 9

h <1/(15...10)=1500 /(15...10)=100...150cm
h= (3.2---3,5)4/@5. =(3,2...3,6)%/52065 = 48,3...52,9cn
)21- 10x500; - 10x250)
le=2(1xg + 1 xr+Ara® )=2(150% /12 +13 - 25/12 +1- 25 - 25,5
)=52967ca* Wy = I, /(h 1 2)= 52967 /(52 / 2)= 2037ca®
A=2(A +A)=2(1:50 +1- 25)=150cx’  ; 0,7850 150 =117 8z /
L. | Iy paen. = 52065 / 52967 = 0,9830 ~ 0,98
Wi mpes. /Wy, pacu. =1090 / 2037 = 0,5351 ~ 0,54
7. Ompenenenue pacueTHOro nMporuda
v 195242 1 Iy puen. 195242 ] 52967 = 3,69

fmax / 1 = 3,69 /1500 =1/ 407 < [ f/ 1] =1/ 400
Pe3ynbraThl pacdeToB MOYKHO 3amucaTh B BH/E TaOIHIIbI

Tabnuma 4
K : /| ]
Cocras 2 4 3| Muax; omx | [olkecfencl[a]] T ;epf I [f/1] (f | )/[ /1]
ceueHUs A;em Iy em | Wy; em me M R max max max KI/M
2(13?(’(255%(; 150 | 52067 | 2037 | 17442 | es63 | 1600 | o054 | 369 | 1407 | 1400 | o098 | 1178

PacuerHo-rpadguyeckas padora Ne 3. Pacuer Ha yCTOHYMBOCTD CTEPKHEBBIX
3J1€MEHTOB.

Pacuer Ha yCTOﬁ‘lHBOCTL CTCPIKHECBBIX 3JICMCHTOB, IMOJABCPKCHHBIX HICHTPAJIbHOMY CXKATHIO

cuytoit N, BEITIOTHSIOT TI0 (hopMyJIe:
)=N/(pAxR, )=
a/(yc Ry ): N /((pA;/c Ry )S 1 wim 0'/(;/c R,0,95...1,03, rae ¢ -
KO3 (HUIUEHT YCTOMYMBOCTH MPU LIEHTPAIBHOM C3KaTUM (KO3 (UIIMEHT MPOJOJIBHOTO U3rnba); A

— nIomab ceueHus («OpyTron); y . - Koadduiment ycnosuit podotsl, y.=0,8...1; Ry -

pacyeTHOE COMPOTHUBIICHUE CTANIU IO MPENEIY TEKy4eCTH or , A ctamm C13 Ry = 2100« cf cmz .
3HauyeHus KodpPUIMEHTa @ BBIYUCIISAIOT B 3aBUCIMOCTH OT YCJIOBHOM I'MOKOCTH E :
mpH 0 < 1<2,5 o=1-0,06671 ;
mpu25<1<45  p=146—034]+0,0217%;

14



i 4,5 < 1 0= 332 /[Z2 (51_2)],
e 1= \/ R,/E; E- wmomymb ympyroctu cramu, E=210000xe ol em ; A-  rubOkocTh

crepkHeBOro sneMenta, A= lgt /imin; lef - pacueTHas pinMHa crepkHEBOro dneMenTa, lg = 4 ;
W - K03 dUIHUEHT MpUBEICHUS JIMHHBI | cTepkHEeBOTO AneMenTa (puc. 10).

F F F F
2 ' 2
/ / / /
/ | / /
| / |
| | / |
\\ V! \\ 2=07 /JM= I\ J=05
\ \\ / !
\\ \ \
7/77; 707 777 7077, 77

Puc. 10
[TOKOHCTPYKTHBHBIMCOOOPAKEHHUSIMTHOKOCTHUIIEHTPATbHO-CIKATBIXCTEPIKHEBBIX
3JIEMEHTOB M3 CTAJId HE JIOJDKHBI TIPEBBIIIATH PEACTbHO-I0MYCTUMbIX 3HAYCHUI:

A < [A], tae [4] =120...180.

[pumep 4. PaccunrtaTh Ha YCTOHYUBOCTH IIEHTPAIBHO-CKATYIO CTOMKY COCTABHOTO KOpPOOYATOTrO
CeYeHHs KBapaTHoi Gpopmel (puc.11), coOmromas cienyromue yCaoBHs:

1. o/(Ry) =N/ (goARy ): 0,95...1,03 - ycioBue yCTOWYMBOCTH C HEJOHANpPsDKeHHEM He Ooee 5%

¥ TepeHanpsbkeHneM 10 3% (31ech KodpPUIHEHT ycnoBuil paboTsl . = 1);
2. [/1]:150 - IPeeNTbHO-A0NYCTHMAst THOKOCTB;
3. marepuan cToiiku — ctanb C13: Ry =2100x2 c/ en? ;

4. h<| /(15...10)- BBICOTA COCTABHOTO CEUEHUS CTOMKH He JIOJDKHA TpeBbimats 1/15...1/10
9JacTh JUINHHBI,

5. h=(25...50)t - TomIMHA CTEHKM COCTABHOTO cedyeHHs cocTapisieT 1/50...1/25 4acTh BEICOTHL.
3agaya penraercs B ONpPeAeIeHHON OCIE10BATENILHOCTH
1. Ompenenenne MUHUMAJIBHO-IOIYCTUMOTO Paiyca HHEPIIMU COCTaBHOTO CEUEHHS

imin[A]= 0,7 - 2400 /150 =11,20cu=p/
2. Ompezenenne TpeOyeMOi IIIOMAINA COCTABHOTO CCUCHHUS

N /( ARy )=1; Aupes =N/(oRy)
x= A/R_/"_E 150~/21007-2100000= 4,74 - yCJIOBHAs THOKOCTh MpU A =
[4] ¢min= [ (51= ,1)] 332 /[ 4,74: (51 - 4,74) ]= 0,319332/

Ampes. = 60000 /(0,319 - 2100)= 89,6¢m°
3. Ompenenenre TpeOyeMOro MOMEHTA HHEPIIMH COCTABHOTO
cenerms i =Vl /A limpes = Ampesimin’ = 89,6 -11,20° =11239¢x*

15
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4. Tlogbop coctaBHOTO ceueHus (puc.12)
h < | /(15...10)= 2400

/(15...10)=160...240cu

h= (2,5...314/lemp65 - cm. ipumep 1 ipu h=b
h=(2,5...3,00*/11239 = 25,7...30,9cxm

)4<i-6x300)

A=4.0,6-30=72,0cm2; 0,7850-72,0=56,52x2/m
Le=1y =2(1x +1x +Ara )=
-2(0,6-30°/12+30-0,6°/12+0,6 - 30 -15,3% )=
11128ex* iy = iy = V11128 / 72,0 =12,43c3 > i
=11,20cm

5. TlpoBepka ycTOMYMBOCTH
A=l liy =0,7-2400/12,43 =135 < [ 1]=150

1 =135+/2100/ 2100000 = 4,27
0=1,46 — 0,34 - 4,27 + 0,021 4,27° =0,394 > @n =0,319

N /( AR, )= 60000 /(0,394 - 72,0 - 2100)=1,0149 ~1,015 <1,03

Tabmuma 5
2 4| . 2
Cocras A, cm Iy, em |y, cm A |IN /(¢ARy) o=N /((pA), keelem™ | kel m
4(-6x300) 72,0 11128 | 12,43 135 1,015 2131 56,52

16
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TEKCTOBbIE JaHHble.— M.: MOCKOBCKMI IOCYAapCTBEHHBIH CTPOUTENbHBIN yHUBepcuTeT, Al Ilu Op Meaua, ObC
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