=
o
835
= A
<

bH HUBEpCUTETA
[lata no JnMUcaHns :07.11.2023 12:40:43

YHUKa/bHbIV NPOTPaMMHBbIN KITou:
d74ce93cd40e39275c3ba2f58486412a1c8ef96f

MUHUCTEPCTBO HAVKHU U BLICIIET'O OFPA3OBAHUS POCCUNCKON GEIEPAITUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEX/JEHUE BEICIHEI'O OBPA3OBAHWA
«CEBEPO-KABKA3CKWH ®EJEPAJILHBIA YHUBEPCUTET»

[Iaruropekmii HHCTHTYT ((prmman) CKOY

MeTtoan4yecKkHe YKa3aHHsA
1O BERITTOIIHEHHIO ITPAKTHYECKHX padoT
o qucrpirniHe « METAJIJIMYECKHWME KOHCTPYKI MK, BKJIIOYAA CBAPKY»

IUIS CTYIEHTOB HalrpaBiIeHHS IToaroToBkH 08.03.01 CTtpouTenscTBO

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Coaep:xranme

BregeHue

IIpakTiueckoe 3aHsaTHE Nol
IIpakTiyeckoe 3aHITHE No2
IIpakTHueckoe 3aHaTHE No3
IIpakTHueckoe 3aHITHE Nod
I IpakTHueckoe 3aHgaTHE NoS
IIpakTiueckoe 3aHsaTHE Nob
[IpakTHueckoe 3aHITHE No'/
I IpakTHueckoe 3aHITHE No8
I IpakTHueckoe 3aHITHE No9
[IpakTHueckoe 3aHaTHE Nol(
IIpakTiyeckoe 3aHgaTHe Nel ]
[IpakTHueckoe 3aHITHE Neol 2
IIpakTHueckoe 3aHITHE Nel 3
I IpakTHueckoe 3aHsaTHE Nel4
IIpakTiyeckoe 3aHsaTHe NelS
IIpakTiyeckoe 3aHaTHE Nel 6

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



BBeaeHne

MertammueckHe KOHCTPYKIHH IIPHMEHSIOTCS BO BceX OONIACTSIX CTPOHTEILCTBA IIPH
BO3BEIEHHH 3IaHHH H COOPYKEHHIH Ornarogaps CBOMM VHHBEPCAIbLHBIM KaueCTBAM —
BBICOKOH ITPOYHOCTH (HECYIIEH CITOCOOHOCTH), HaJeKHOCTH PabOTHI IIPH Pa3IHYHBIX BHIAX
HAIIPSKEHHOTO  COCTOSIHMSA, B TSKENBIX M arpecCHBHBIX  VYCIIOBHSX —3KCIDTyaTaI[HH,
3(p(peKTHBHOCTHIO H3TOTOBIEHHS H MOHTa’Ka, OTHOCHTEJIbHO MaJIblHl COOCTBEHHBIH BeC ITPH
BOCIIPHATHH 3HAUYHTEIILHBIX Harpy3ok. Kpome Toro, wmerawibl o001agar0oT BBEICOKOH
ITIOTHOCTHIO — HEIMPOHHUI[AEMOCTBIO IS I'a3a H KHIKOCTH.

K HemocraTkaM CTaIbHBIX KOHCTPYKI[MIIT MOXKHO OTHECTH CPABHHTEIBHO MAaIVIO
OTHECTOMKOCTE M TIOABEPKEHHOCTh KOPPO3HMHM OT KOHTAaKTa C BIAroH, arpeCCHBHBIMU
cpemamMi. [IpH BeICOKHX TemriepaTypax (it cram 6oree 600YC) KOHCTPYKIHH TEPSEOT CBOIO
HECVYIIYIO CIIOCOOHOCTb.

B 3aBHCHMOCTH OT BHJAa KOHCTPYKIIHH Pa3iIH4alOT CTEePKHEBBIE H CIUIOIIHBIE CHCTEMBI
CTAIbHBIX KOHCTPYKIMII. CTep KHeBbIe CHCTEMBI COCTOSAT M3 0aloK, KOMOHH, (pepM (KapKackl
3JaHHI, MOCTEL, apKH H (pepMbI, KyIloja, cToHkH JIDII, Ma4Thl, OarHu, scTakajbl, KpaHbl H
Ip. KOHCTPYKIHH). CIUIOIIHBIE CHCTEMBI COCTOST H3 Pa3lIHYHBIX BHJOB JIHCTOBBIX
KOHCTPYKIHI (pe3epByapsl, Tas3rOJIbJIEPHL, TPVYOHI, OVHKEDBHI, KOHCTPVYKI[HH
METAJUTYPIrHYECKHX 3aBOJIOB, HE(PTSHBIX H XHMHYECKIX ITPEAIPHSITHH H T.I1.).

MarepnaioM I8 MeTaUIMYEeCKHNX KOHCTPYKI[MH CIIVKHT, B OCHOBHOM, CTalbk. B
3aBHCHMOCTH OT CTEIEHH OTBETCTBEHHOCTH KOHCTPYKIIHH 3aHIIl H COOPYKEHHI, a TAaKXKe OT
YCIIOBHH MX BKCIUTyaTallHH IIPHUMEHSIOT CTAIM PasiIHYHBIX MapoK. [Ipn BEIOOpe MapkH cTaim
VUUTHEIBAIOT KIHMMATHYECKHH ParoOH CTPOMTIEIILCTBA M TIPYIOIY KOHCTPYKIMH 3HaHHH U
coopyxkeHii mo CHull 11.23-81%*. 1o crmoco0y H3roToBRIeHHS cTallh ObIBAaeT MapTEeHOBCKOH H
KHCIIOPOIHO-KOHBEPTOPHOM (nx H3TOTOBJISIOT KHTISIIHMIH, CIIOKOHHBIMH  H
MTOTYCIIOKOHHBIMH). KHITAIyrO cTamb cpa3y paslHBalOT H3 KOBIIA B H3I0KHHIGI. OHa
COJIEPKHUT 3HAUNTEIIBPHOE KOITHYECTBO PACTBOPEHHEIX I'a30B. CIIOKOHHAS CTallb — 3TO CTallb,
BBIJIEPKaHHAsI HEKOTOpPOE BpeMS B KOBIIAX BMECTe C PACKHCIHTEIIMH (KpEeMHHI,
AITFOMHHII ), KOTOPBIE, COEAHHSISICh ¢ PACTBOPEHHBIM KHCIIOPOAOM, YMEHBINAIOT €TI0 BPeJHOE
BIIMNSHHE, OHA UMEET JIIYUIIIHI COCTaB H Oojlee OHOPOJHYIO CTPYKTYPY, HO JOPOKE KHITAIIEH
Ha 10...15%. IlomycriokonHas cTank 3aHHMaeT IIPOMEXKYTOYHOE IIOJIOKEHHE MEXIY
CITOKOFHOH M KHITSIIIEH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



ITPAKTHYECKOE 3AHATHE Nel
T'emal «Beéeoderue 6 MemauiHueCKUe KOHCMPYKUUIL)

Ilesqb padorbl: BEIPpaOOTKa MOHHMAHHI OCHOB PaOOTHI CTallH H 3IEMEHTOB MeTallJINYeCKHX
KOHCTPYKIIHH 3JaHHI 1 COOPYKEHMI

3HanuMe: TOHATHEe H 00JIaCTh TIPHMEHEHHS METAIUIMYECKHX KOHCTPYKIIHH H CBapKH.
BaxHeHIIHe CBOHCTBA METAIUIHYECKHX KOHCTPYKI[HI H TpeOOBaHHSI, IIPeAbABIISEMbIE K HIM.
OCcOOEHHOCTH IIPOEKTHPOBAHH S METAIIJIMYECKHX KOHCTPYKIII.

Ymenne: pazpadarelBark OOBEMHO-TIIAHHPOBOYHEIE H KOHCTPYKTHBHBIC PEIICHHS 3MaHHH C
HCIIONB30BAHHEM ITPHHIHITHAIBLHEIX KOHCTPYKTHBHEBEIX CHCTEM, ITPOSKTHPOBATH HECYIIHE H
OrpakJiaroIHe KOHCTPYKI[HH 3LaHHH H3 COBPeMEHHBIX 3(Pp()eKTHBHBIX MaTepHAaIOB,I'PaMOTHO
COCTABHTH PACUYETHYIO CXEMY COOPYKEHHS, BEIOpaTh HaHOOIIee palfOHalbHBIH

METOJ pacyeTa Ha HaJAEKHOCTh, OOECIIEYHB IIPH HSTOM HEOOXOAHMYIO IIPOYHOCTE,
YCTOHYMBOCTB

H JKeCTKOCTh 3JIEMEHTOB C YUYETOM PEAIbHBIX CBOMCTB CTPOHMTENBHBEIX CTaJIEH, ITPABHIIBHO
BEIOHMpAaTh MapKH CTPOHMTEIIFHBIX CTajleH, oOeclleunBarone TpeOdyeMele II0Ka3aTelnn
HaJe)KHOCTH, 0e30IMacHOCTH, SKOHOMHYHOCTH H 3((PeKTHBHOCTH COOPYKEHHH, ITPOBOIHTH
pacuyeThl KOHCTPYKIIMH C VYETOM COBPEMEHHBIX TPeOOBAaHMI H C HCIIOIB30BAaHHEM
KOMITLIOTEPHBIX BEIYHCIIHTEIIFHBIX KOMITIIEKCOB H ITPOTPaMM.

@ opMupyeMble KOMIIETEHIIHH HJIH HX YACTH

Kox D opMyIHPOBKA:

1K-3 IC11I0CcOOHOCTD ITPOBOAHTE PACHCTHOC 00OCHOBaHHE H KOHCTPYHPOBAHHE CTPOHTCJIBHBIX
I{GHGTP}"KL[Hﬁ 3JIaHHH H Eﬂﬂp}"}I{EHI]ﬁ ITPOMBIIUICHHOI'O H I'PAAKTdHCKOI'O HA3HAYCHH A,

AKTYAIbHOCTh TeMbl: AKTyalbHOCTh palbOTHl CBs3aHA C TeM, 4YTO C Pa3BHTHEM
METAJUTYPIrHYeCKOH ITPOMBIIIUIEHHOCTH pacTeT 00beEM H HOMEHKIIaTypa MeETa/NIMYeCKHX
H3JIeTIHIT B CTPOHTENBCTBE H OCOOEHHO aCCOPTHMEHT M3 aTIOMHHHA. M3 cTalIbHOrO IpOKaTa
BO3BOJST KaPKAChl IIPOMBIIIIIIEHHBIX H I'PakJaHCKHX 3aHHIT, MOCTEL, H3T OTOBIISFOT apMaTypy
I Kelle300eTOHA, KPOBEIBHYIO CTajlb, TPYOBI, a TakKXe pa3lIHYHble MeTalUIHYeCKHE
H3JIEIHS, 3aKIIENKH, OOITEI, TBO3AH, IMYPYILI. Pa3IHYHELL IIPOQHIIE aJTFOMHHHS HCITOIB3 YIOT
IUI H3TOTOBIIEHHS HECYIIHX H OIPakJAarOIIHX KOHCTPYKIHH, ¢ [IIHpokoMy HCITOIb30BaHHEO
METAJUIOB B CTPOHTEILCTBE CIIOCOOCTBYET Psf HX IIEHHBIX TEXHHUYECKIX CBOICTB: BBICOKAS
IIPOYHOCTh, IUIACTHYHOCTDH, IIOBBIIIEHHAS TEIUIOIPOBOAHOCTD, SIIEKTPOIIPOBOAHOCTh H
CBapHBAeMOCTh. Hapsamy ¢ STHM MeTaUIbl, H OCOOEHHO CTalb H YYI'YH, IIPH JeHCTBHH
PA3IIMYHBIX IA30B H BIIarH CHJIEHO KOPPOAHPYIOT H TPeOYIOT CIIEIHAIbHOH 3aIIHTHI.
Teopernmueckas 4acTb: BOIIpock SKOHOMHH MeTaUla B OTPaciH COOPHOIO Kelne300eTOHa
HapsAay ¢ MpoOIeMOl CHHIKEHHS TPYIOSMKOCTH H3TOTOBJIEHHS H3ICIHII apMaTyYpPhl HMEIOT
OOJIBIIIOE 3HAYEHHE.

K mepepacxoy MeTalia B CTPOHTEIbCTBE BeAyT CIeAVIOIIHE IIPHYHHEL 3aMeHa apMaTypEI
IIPOEKTHBIX JHAMETPOB M KJIACCOB, a TakKKe IPOQHIIEH ITpOoKaTa, HMEIOIMHMHCS B HAIIHYHH,
TEXHOJIOTHYECKHE TIOTEPH, O0YCIIOBJIEHHBIE 0COOEHHOCTSIMH ITPOH3BOACTBA (OTXOABI KOHI[OB
HaIlpATaeMbIX CTEPXKHEH, HCIIONIB3YeMBIX JJISI YCTAaHOBKH 3aXBaTOB, OTXOAOB IIpsSAcH Ha
IUIMHHOM CTEeHJIe, Ha yYacTKaxX MeKIay ()OpMaMH H T. [.), OTXOZbI ITPH 3arOTOBKe apMaTypPhI H
H3JIe]INil M3 Hee H pacKpoe ITpoKaTa, IIPOKaT apMaTYPhl C ITOJIOKHTEIBHBEIMH JIOITYCKAMH:
Opak; pa3pylieHHe KOHCTPYKIHH ITPH KOHTPOJIEHBIX HCIIBITAHHSX.

[TprumrHaMH Mepepacxojia CTaIH SBILTIOTCS HepallHOHAIbHBIH packpoH MeTalJIONpoKaTa ITo
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yenTexaM RaMeHAa TTNOeKTHRIX TTnodunell U THCTOB Ha HMeIOIHEeCS B HAJIHYHH OOJIBIIIX
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CIOKHBIIIIICS YIEIBLHEIH BEC B CTPOHTEIILHOH HHAYCTPHH IIPH IIPOH3BOICTBE Kelle300eTOHa
H CTPOHMTEILHBIX KOHCTPYKILHH cocraBiuseT (%): 3aBBIIEHHE HOMHHAIBHOIO JHAMeTpa
apMaTypHOH cTali— 02,4, IIIIOCOBBRIE JOITYCKH IIpokKara— 12,0, HeMEpPHBIE IHHBI
CBApHBAaeMBIX MapoK cTaimd — 25.6.

SHAaUYNTEIbHASA QOIS METAIIMYECKIX H3IEIHI, HCIIOIb3YEMBIX B CTPOHTENLCTRE, IIPHXOMUTCS
Ha CTaJIbHYIO apMaTypy.

[Jorepn MeTamma TIpH IIPOH3BOACTBE apMaTYPHBIX paboT OOYCIIOBIIEHBI IIPEKAE BCETO
YPOBHEM TEXHOIOTHYECKOr0o 000PYAOBAaHHS H OCHACTKH, OCOOEHHOCT AMH TEXHOJIOTHH.
OCHOBHBIE ITPHYHHBEI TIOTEPh apMaTYpPHOH cTamH (yAEeIbHBIH Bec B 0OIEM pacxone, %o):
OTXOJIBI HaIlpSracMOH apMaTypbel — 7,5, OTXOIBI IIPH P.aCcKPOE CTEPKHEN B pe3Ke OVXT —
2.6; OTCTYIUIEHH S OT ITpoekTa— 1,0 BEIITYCK OpaKOBaHHOH ITPOAYKIHH — (,5.

PaspaboTka U BHeAPEHHE JIMHHH 115 Oe30TXOMHOH CBAPKH H PE3KH apMaTYPHBIX CTEPKHEH
BCEX KIIACCOB,

JIIIs TIpeOTBPAIEHHS OT KOPPO3HH J0 IMPUMEHEHHI apMarypa JOJKHA OBITH 3aIl[HINeHa OT
aTMOC(PEPHBIX OCaJKOB H APYTHX HCTOYHHKOB YBIaKHEHHSI. BBICOKOIPOYHYIO apMaTypy
cledyeT XpaHHTh B CYXHX 3aKPbITBIX CKIAJCKHMX TIOMEINEHHSIX C OTHOCHTEIBHOH
BIIAKHOCTBIO BO3AyxXa He BhHIIE 00%. He gormyckaercs XpaHeHHe TaKOH apMaTyphel Ha
3eMJISIHOM II0JTY, arPECCHBHBIX IIH 3arPS3HEHHBIX arpeCCHBHBIMH BEINECTBAMH IIOKIIAIKaX,
a Tak)Xe BOJIM3H MeCTOHAaXOXKIAEHHST IIH BBIJIEJIEHHS arPEeCCHBHBIX BEMIECTB (COIH, Tas3bl,
aspo3onH). JlomyckaeTcs XpaHeHHe Oe3 OrpaHHYeHHS OTHOCHTEIBHOH BIAaKHOCTH BO3AyXa
BBICOKOIIPOYHOH apMaTyphl B aTMoc(epe, HACHIIIEHHOH MapaMH JIETYYHX HHTHOHTOPOB,
KOTOpasd MOXeT OBITh CO3[aHa I10J] TepMEeTH3HPOBAHHBIMHM KOITAKaMH, BO BPEMEHHBIX
XPaHWIHINAX, 3aHINeHHBIX OT aTMOC(] ePHBIX OCaJIKOB.

JIOITyCTHMBIM KOPPO3HOHHBIM ITOPAXKEHHEM apMaTYPhl CUHTAETCS TAKOE, IIPH KOTOPOM HAJIET
pPKaBUMHBEI MOKET OBITh VYAaleH TPOTHPKOH .CYXOH BETOIBIO. [IpH HEBBIMTOIMHEHHH
VKA3aHHOT'O VYCJIOBHS BEICOKOIIPOYHVIO apMaTypy IIOJABEPraroT CIIEIHAIbHOH ITPOBEPKE Ha
CKIIOHHOCTBE K XPYIIKOMY KOPPO3HOHHOMY Pa3spyIIeHHIO.

[Ipu HCcIIONMp30BaHHN apMaTYPEI C IIMHKOBBIM ATFOMHHHEBBIM ITOKPEITHEM HE JIOITYCKAETCS €€
I[paBKa C IIOMOIIBIO CTAHKOB, BBRI3BIBAFOINIX MEXAHHYECKOE Pa3pPVIIEHHE IMOKPBITHS, a IIPH
KOHTAKTHOH CBapke peXHM JOKeH OBITh TIoJAo0paH M3 YCIOBHS HAHMMEHBIIETO
ITOBPEKAESHUS TTIOKPBITHS. JIyTroBas cBapKa YKa3aHHOH apMaTyphl HE JOIIYCKAeTCA.

JITIs 3aI Tl apMaTyphel, HCIIONb3YEMOH B SYEHCTHIX M CHIIMKATHBIX O€TOHAX aBTOKJIABHOTO
TBEPAEHHUS, HCIIONB3YIOT 3aIlHTHEIE ITOKPHITHSA (0OMA3KH) B BHJAE XOIOJHOH IIEMEHTHO-
ONTYMHOH MAaCTHKH, TOpsSYeH HMHIHOHPOBAHHOH OHTYMHO-IIEMEHTHOH IIH JIaTEKCHO-
MHHEPAIBHOH H APYTHX BHI0B 0OMa30K.

TominHa BEICYIIIEHHOT'O 3aIl[HTHOI'O ITOKPEITHSA HA apMarype AoiKHA ObITh 0.3...0.4 MM mmpu
HCIIONB30BAaHHH XOIOMAHOH IIEMEHTHO-OMTYMHOH MACTHKH H He MeHee 0.5 MM IIpH
HCIIONIb30BAaHNH I[EMEHTHO-ITOJIMCTHPOILHON. [IpH HaHeCEHHH ITOKPBITHH B 3IEKTPHYECKOM
I10JIe TOMNIIHHA X MOXKET OBITh YMEHBIIIEHa COOTBETCTBEHHO 10 0,2...0,3 v # 0,4 M.
3ammra apMarypel OT KOPPO3HHM, T. €. €€ JJIHTelIbHAas COXPaHHOCTh B IIPOIECCE
BKCIUIYaTal[MH JKeJIe300€TOHHOH KOHCTPYKI[HH, B 3HAUYHTEILHOH MEpPe 3aBHCHT OT
TEXHOJIOTHH €€ H3TOTOBJIIEHHMS, 3a HCKIIIOUYEHHEM TeX CIIy4aeB, KOrjJla MCIIOIB3YIOTCS
CITIEL[HAIIEHEIE 3aIIUTHRIE ITOKPBITHS, HAHOCHMBIE Ha IIOBEPXHOCTh apMaTyPEI

" Bonpochl B 32 JaHHA

Bonpocwet ona camoxonmponsa

1. Ilepepacxon MeTaa.

2. ApMatypHBIe pa0OTHI.

3. Kopposmui.
[OKYMEHT NOAMNWUCAH
SNEKTPOHHOW NOAMWUCHLIO | -
CepTudukar: - 12000002A633E3D113AD425FB50002000002A6 HECKHX KOHCTPYKIIHH.
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3. Kimaccudukalmis craneii.

4. Be1Oop crasien 18 CTPOUTENBHBIX KOHCTPYKIIHH.

5. BimsHie pa3nHMyYHBIX (PAKTOPOB Ha CBOMCTBA CTaIIH.
6. OCHOBEHI pacyeTa MeTAJNINYECKHX KOHCTPYKI[HH.
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ITPAKTHYECKOE 3AHJTHE No2
Tema 2 «Ceoiicmeéa u paboma cmpoumeibHbIX CIAICH U AWIHOMUHUEELIX CNIIABOE )

Ileab padoTbL H3YYHTL CBOHCTBA H PpadOTy CTPOHTEIBHEIX CTAleH H aFOMHHHEBBIX
CIIJIaBOB.

3HaHHe: CTPYKIYPY MAJIOYIIIEPOAHCTOH CTall, CTPYKTYPY HH3KOJIETHPOBAHHEBIX CTalIEH,
KHILIIHE, ITOIMYCIIOKOMHEBIE, CIIOKOMHBIE CTallH, MAaJOVITIEPOMICThIE CTald OOBIYHOH
IIPOYHOCTH,  CTald  IIOBBOIEHHOH  ITPOYHOCTH,  CTajlhb  BBICOKOM  ITPOYHOCTH,
aTMOC(e POCTOHKHE CTaJIH, BBIOOP MapOK CTalIeH JJISI CTPOHTEIIbHBIX METAIUIOKOHCT PYKI[HIH.
Ymenue: paspadaTeIBaTh 00BEMHO-IUIAHHPOBOYHEIE H KOHCTPYKTHBHEBIE PEIIEHH S 34aHHI C
HCITOJIb30BAHHEM ITPHHIHITHAIbHBIX KOHCTPYKTHBHBIX CHCTEM, IIPOEKTHPOBATh HECYIIHE H
OrpakJaroIHe KOHCTPYKIIHH 3JaHHH H3 COBPEMEHHBIX 3(P()eKTHBHBIX MaTEPHAIOB;IPaMOTHO
COCTaBHTh PACUETHYIO CXEMY COOPYKEHHS, BEIOpaTh HanOOoIee pal[HOHAIIbHBIH

METOJI pacyeTa Ha HaJleKHOCTE, 00eCIIeYHB IIPH 3TOM HeOOXOQHMYIO IIPOYHOCTS,
YCTOMYHBOCTH

H ’KECTKOCTD 3IIEMEHTOB C YUETOM PeallbHBIX CBOHCTB CTPOHTEIBHBIX CTANIEH, IIPABIILHO
BBIOHPATh MApPKH CTPOMTEIIBHEIX CTalleH, oOecrieunBarolie TpefyeMble IToKa3aTeln
HaJeKHOCTH, 0e30IMaCHOCTH, 3KOHOMHYHOCTH H 3()()eKTHBHOCTH COOPYKEHHI, ITIPOBOIHTE
pacyeThl KOHCTPYKI[HIL C YIETOM COBPEMEHHEBIX TPpeOOBaHMIL H ¢ HCITOIE30BaHIIEM
KOMIThIOTEPHBIX BEIUHCIIHTEIBHBIX KOMIUIEKCOB H ITPOIPAMM.

@dopMupyemMble KOMIIETEHIIHH HJIH HX YACTH

Kox DopMyIHPOBKa:

1K-3 ICTI0COOHOCTD ITPOBOAHTE PACHCTHOC 00OCHOBaHHE H KOHCTPYHPOBAHHE CTPOHTCJIBHBIX
I{GHGTP}"KL[Hﬁ 3JIaHHH H CDDP}"}I{EHI]IUI ITPOMBIIUICHHOI'O H I'PaAXTdHCKOI'O HA3HAYCHH A,

AKTYAJIBHOCTL TeMbLl: AKTYalIbHOCTh palOTEl CBS3aHA C TEM, YTO C Pa3BUTHEM
METAJUTYPIHYECKOH ITPOMEBIIIUIEHHOCTH PacTeT OO0beM H HOMEHKIIATypa METaJUINYECKIHX
H3AEIHIL B CTPOUTENBCTBE H OCOOEHHO aCCOPTHMEHT M3 alIOMHHHS. 3 CTalbHOIO IIpoKaTa
BO3BOJAT KapKackl IIPOMBIIIIEHHBIX H I'PakKJaHCKHX 3MaHHH, MOCTEI, H3TOTOBIISIFOT apMaTypy
IUIsT  Kene300eTOHa, KPOBEIBHVIO CTallb, TPYOBI, a TaKKe pPaslInyHble METAIJIMYECKHE
H3JIEIHS, 3aKIIENKH, OONTEI, TBO3MH, IMYPYILI. Pa3IHYHELT IIPOQHIIE aTFOMHHHS HCITOIB3 YIOT
I M3TOTOBIEHHS HECYITHX H OIPaKJAFOIIHX KOHCTPYKIM, ¢ IIIHpokoMy HCIIOITh30BaHHIO
METAJUIOB B CTPOHTEILCTBE CIIOCOOCTBYET P MX I[EHHBIX TEXHHUYECKHX CBOHCTB. BBICOKAS
IIPOYHOCTh, IUIACTHYHOCTH, IIOBBIIIEHHAS TEIUIONPOBOAHOCTh, SIIEKTPOIIPOBOIHOCTh H
CBapHBacMOCTh. Hapsaay ¢ sTuM MeTaluibl, H OCOOEHHO CTalb M UYYT'VH, IIPH JIEHCTBHH
PA3IIMYHBIX I'a30B M BIIArH CIIBHO KOPPOIUPYIOT H TPeOVIOT CIIEIIHAILHON 3aIlHTHI.
Teopernyeckast yacTb: /IS CTPOUTEIBHBIX METAIIINYECKHX KOHCTPYKIHI HCIIOIMB3YIOTCS, B
OCHOBHOM, CTaJIM 1 aJIFOMHHIEBLIE CITJIABEI.

HauGonee BaxHbIMH 19 paboTHl  SBISIOTCA MeXAHHYECKHE CBOHCTBA. IIPOYHOCTD,
VIIPYT'OCTh, IUTACTHYHOCTD, CKJIIOHHOCTh K VIIPYTOMY Pa3pylIeHHIO, II0I3YYeCTh, TBEPAOCTD, a
TAaKXKE€ CBapHBAcMOCTh, KOPPO3HOHHAS CTOMKOCTB, CKIOHHOCTE K CTapeHHIO H
TeXHOIIOTHYHOCTD.

[IpoyHOCTH - XapaKTepH3yeT COIPOTHBIIIEMOCTh, MaTepHala BHEIIMHHM CHIIOBBIM
BO3IEHCTBHSIM O€3 paspyILeHISL.

YHpyrocTs — CBOMCTBO MaTepHajla BOCCTaHABIHBATh CBOIO ITePBOHAYAILHYIO (POPMY IIOCIE

CHHATHYH RHETITHITX HATDVIOK.
NOKYMEHT MOAMUCAH

SNEKTPOHHOM NOAMCHIO .E[E(l)OpMElTHEHGE COCTOMHHE ITOCJIC CHATHA
CeprucbukaTr: | 12000002A633E3D113AD425FB50002000002A6 0e3 Pa3pPYIICHHA.
Bnapeneu: Webayxoea, TatbAHa AnexkcaHapoBHa ¢ HE(bGPMﬂLUIHK-

Nencreutened: ¢ 20.08.2021 no 20.08.2022




[Tom3ydecTh — CBOHCTBO MaTepHalla HENpPephIBHO Je()OpMHPOBaTHCSI BO BpPEeMEHH Oe3
YBEITHYEHH S HaTPY3KH.
TBepHOCTE — CBOHCTBO IIOBEPXHOCTHOI'O CIIOS METAIa COIPOTHBISTLCS VIIPYTOH M
IIACTHYECKOH Jie()OpMaIlHsIM HIIH Pa3pyIIeHHIO IIPH BHEAPEHHH B HETO HHAEHTOpa H3 Oolee
TBEPAOrO MaTepHaa.
[IpodyHOCTE MeTaIa MpH CTaTHYECKOM HarpyKeHHH, a TaK)Ke ero YIIPYTHE H IUIaCTHYECKHE
CBOMCTBA OIPEHEISIOTCS HCIIBITAHHEM CTAHAAPTHBRIX OOpPasI[OB Ha PACTSDKEHHE C 3aIliChIO
JTHATPAMMBI 3aBHCHMOCTH Me KTy HanpspkeHHeM O H OTHOCHTEIBHBIM YITIHHEHHEM €.
Bonpocsl 1 3aqaHus
Bonpocwt ona camoxonmpons
1. IToHsSTHE YIIPYTOCTS.
2. IloHATHE MIIACTHYHOCTD.
3. IloHsaTHE XPYIIKOCTS.
4. IIoHSATHE ITON3YYECTD.
5. IloHsarue TBEPIAOCTE.
3adanusa (0oknao)
1. TpeGoBaHu s, MpeAbSBIIIEMBIE K METAIUIHYECKHM KOHCTPYKIHSIM.
2. IIperMy1tecTBa H HEAOCTATKH METAIUIHYECKIX KOHCTPVKI[HIL.
3. Knmaccugukaips H MapKHpPOBKa cTalleH.
4, MexaHH4YeCKHe CBOHCTBA METAJLIOB.
5. CopraMeHT MeTaia.
CnHcoK JIMTepaTyphbl
1. OcHoBHAA JIHTEpaTYpAa:
1 MapytsH, A. C. (MHCTHTYT cepBHCca, TypH3Ma H gH3aiHa ((prnan) CKOY BT.
[IsaTuropcke). PacueT H sKkclepHMeEHTaIbHOE IIPOeKTHPOBAHHE CTATbHBIX pellleTYaThIX
IIPOTOHOB M3 THYTOCBAPHEBIX ITpodHneH : yuel. mocodone / A.C. MapyrsH ; CKOVY, ¢pui. BT.
[Taruropcke, Umxenep. gak-1, Kad. cr-Ba. - [Iaruropck : [1D CKDY, 2014. - 116 c¢. -
[Ipun.: ¢. 75-113. - bubmuorp.: c. 72-74. - ISBN 978-5-905989-45-2
2 IMapnamxkermy B.C. MeTtamwmnueckiie KOHCTPYKIIHH, BKIOYAs cBapKy. Hactp 1.
[Tpon3BOCTBO, CBOICTBA H pad0oTa CTPOHTEIBHBIX cTajlell | OIeKTPOHHEBIH pecype|: yueOHoe
nocoOue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIe JaHHEIe.— M.: MOCKOBCKHit
TOCYIApCTBEHHBIN CTPOHTENIBLHBIN YHUBepcHTeT, A I Op Memna, 5bC ACB, 2014.— 161
¢.— Pexama gocryma: http://www .iprbookshop.1u/27040.— 5BEC «IPRbooks», mmo mapomzo
3.1laprnamkesny B.C. IIpoekTHpoBaHHE H pacyeT METAINIMYECKHX KOHCTPYKII

pabounX ITIOMAAO0K | IeKTPOHHEBIH pecypc|: yueOHoe nmocobtue/ ITapmanmkerny B.C .,
BacwmkuH A A., bynatoB O.E.— DJIeKTpOH. TeKCTOBBIE JaHHbIe.— M.: MOCKOBCKHI
TOCYAAPCTBEHHBIN CTPOHTENBHLIN YHHBEpCcUTET, All I1n Op Menna, O5C ACB, 2016.— 239
¢.— Pexama gocryma: http://www .iprbookshop.1u/42909.— 5EC «IPRbooks», mmo mapomzo2.
JlonmoJIHATE/ILHASA JINTEpaTypa:
1 MapytsH, A. C. IIpoeKkTHpOBaHHE CTaTbHBIX (PepM ITOKPHITHIH H3 IIPSIMOYTOIbHBIX,
POMOHYECKHX H IITHYTOIbHBIX THYTOCBapHBIX ITpodHiIei : yuel.-crpaB. mocodue / A.C.
MapytsH, C.U. Dxba ; CKOVY. - [Iaruropck : CKOY, 2012. - 156 ¢. : w1 - Ilpum.: c. 114-
154, - bubmiorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2.Bacumnbpena, T. B. MeTamnokoHCTPYKIIHH : [yueO. mocobue| / T.B. Bacumbera. - M. :

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

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



ITPAKTHYECKOE 3AHATHE Nej3
Tema 3 «Ceoticmea u padboma cmpoumenbHsIX CIaieil U AWTIOMUHILEELIX CIIIAE 06

Ileas padorbl: M3yunTh cBoOHCTBa H pabOTy CTIPOHTENBHBIX CTajlleH H aTFOMHHHEBBIX
CIUIaBOB 3HaHMe: pabora CTaIM TIIO0A CTAaTHYECKOH Harpy3KoOH ITPH KOHIIEHTPALH

HAIIPSKEHIMIL, IIPH IIOBTOPHBEIX HarpyskKax, COPTaMEHT CTaJIbHOI'O IIpOKara, OOIIYIO
XapaKTePHCTHKY aTFOMHHHEBBIX CIUIABOB, IIPECCOBAHHBIE ITPOQPHIIH OOMIEr0 HazHAYEHHS H3
ATIFOMHHHEBBIX CIUIABOB

Ymenne: paspadbaTeiBaTh 00BEMHO-IUIAHHPOBOYHEIE H KOHCTPYKTHBHEBIE PEIIEHH S 34aHHI C
HCITOJIb30BAHHEM ITPHHIHITHAIbHBIX KOHCTPYKTHBHBIX CHCTEM, IPOEKTHPOBATh HECYIIE H
orpakJaroIe KOHCTPYKIIHH 3JaHHI H3 COBPEMEHHBIX 3(P()eKTHBHBIX MaTEPHAIOB;IPaMOTHO
COCTaBHTB PACUETHYIO CXEMY COOPYKEHHS, BEIOpaTh HAaHOOIIEE PaIlHOHAIBHBIH

METOJI pacyeTa Ha HaJeKHOCTh, 00eCIIeYHB IIPH 3TOM HeOOXOMUMYIO IIPOYHOCTS,
YCTOMYHBOCTH

1 KECTKOCTD 3JIIEMEHTOB C YUETOM PealbHBIX CBOMCTB CTPOHUTEIIBHEBIX CTANIEH, ITPAaBIUILHO
BBIOHPATh MapKH CTPOHTEIIBHEIX CTalIeH, 00ecIIeunBaroIe TpedyeMble ITOKa3aTelH
HaJleKHOCTH, 0e30IMaCHOCTH, S3KOHOMHYHOCTH H 3()()eKTHBHOCTH COOPYKEHHIT, ITPOBOIHTE
PacyeThl KOHCTPYKIHIL C YIETOM COBPEMEHHBIX TPeOOBAaHMIL H ¢ HCIIOIb30BaHHEM
KOMIThIOTE€PHBIX BEIUHCIHTEIBHBIX KOMIUIEKCOB H ITPOIPAMM.

dopMupyemMble KOMIETEHIIHH HJIH HX YaACTH

Kox DopMyIHPOBKA:

11K-3

I{GHCTP}VI{L[Hﬁ 3JIaHII H CGGIJ}*’)I{EHI]IUI ITPOMBIIUICHHOI'O H I'PaXJaHCKOI'O Ha3HAYMCHIA,

AKTYAJILBHOCTL TeMbL: AKTYalIbHOCTh PpalOTHl CBS3aHA C TEM, UYTO C Pa3BHTHEM
METAJUTYPIHYeCKOH ITPOMEBIIIUIEHHOCTH pacTeT O0beM H HOMEHKIATypa METAIIHYECKHX
H3JEIHIL B CTPOUTENBCTBE H OCOOEHHO aCCOPTHMEHT M3 alIOMHHHS. 3 cTalbHOIO IpoKaTa
BO3BOJAT KapKachl IIPOMBIIIIEHHBIX H I'PakIaHCKHX 30aHII, MOCTEI, H3TOTOBILSIFOT apMaTypy
IS Kelle300eTOHa, KPOBEIBHVIO CTallb, TPYOBRI, a TaKKe Pa3IMYHBIE METaJUIHYECKHE
H3JIETIHS, 3aKIIENKH, OOITHI, TBO3MH, IMYPYIILI. Pa3IHYHELT IIPOQHIIb aTFOMHHHS HCITOIb3 YIOT
IUI H3TOTOBIIEHHS HECYITHX H OIPaKIarolINX KOHCTPYKIHH, ¢ [IIHpoKoMy HCIIOIB30BaHHIO
METAJUIOB B CTPOHTEILCTBE CIIOCOOCTBYET Pl HX I[EHHBIX TEXHHYECKHX CBOMCTB. BBICOKAS
IIPOYHOCTh, IUIACTHYHOCTB, IIOBBIIIEHHAS TEIUIOIPOBOAHOCTE, SIIEKTPOIIPOBOIHOCTE H
CBapHBacMOCTh. Hapsamay ¢ »THM MeTallibl, H OCOOEHHO CTallb M YYIVH, IIPpH JCHCTBHH
PA3IIMYHBIX T'a30B H BIIArH CHIBHO KOPPOAUPYIOT H TPeOVIOT CIIEIIHATILHON 3aIIHTH.
Teopernyeckass yacrb: /IS CTPOMTEIBLHBIX KOHCTPYKIMH ITPHMEHSIOTCS aTFOMHHHEBBIE
CIUIAaBBI C COep KaHHEM JIETHPYIOIINX KOMIIOHEHTOB H IIpHMeceH 5-7 % (TeXHHYeCKHH
AIIFOMIHII C ITPpHMecsSMH 10 1 % BBHAY MaloH ITPOYHOCTH ITPHMEHSETCS OYEHb PEIKO H
TOIIBKO JUIS JeKOPAaTHBHBIX H OrPaKJaroI[HX SIEMEHTOB). AJIOMHHHEBBIE CITIaBEI
pasfensiorcss  Ha  JedopmupyeMble (oOpaOaTeIBacMble  JaBIIEHHEM: IIPeCCOBAHHEM,
BBITSKK OH, IIPOKATKOH, IMTaMITOBKOH H T.JI.), IPHMEHSEMEBIE B CTPOHTEIBHBIX KOHCTPYKIIH X,
H Ha JINTEHHEIE, IIPHMEHSIEMBIE B OCHOBHOM B MAIITHHOCTPOSHHH.

AIIOMHHHEBBIE CIUIABBl JIETHPYIOT MapraHIleM, MarHHeM, KpPEeMHHEM, I[HHKOM, MEIbIO,

XDOMOM THTAHOM HITH OMTHOBRDEMEHHO HECKOITRKHNMM 3THMH KOMIIOHCEHTAMH ., B 3aBHCHMOCTH
AOKYMEHT MNOANWCAH

SMEKTPOHHOM NOAMUCHIO 1 MapKy C YCJIIOBHBIM GﬁﬂBH?‘IEHIIEM.
Ceprudbirar: | 1 12000002A633E3D113AD425FBS0002000002A6 X COCTOAHHAX TEphﬂHEGKGHGﬁpHﬁUTI{[I H
Enageneuy: lWebayxopa TaTeAxa AnexkcadapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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TexXHHYeCKHIT alOMHHII 00/IaJgacT OYEHh BBICOKOH KOPPO3HOHHOH CTOHKOCTBIO, HO
MaJIOIPOYEH U TUIACTHYEH.

AIIOMIHHHEBO-MApraHI[eBhle M AIIOMHHIEBO-MAarHHEBBIE CINIABEI  O0JIaMar0T  BBICOKOH
KOPPO3HOHHOH CTOHKOCTBIO, CPaBHHUTEIILHO BEICOKOH IMTPOYHOCTHIO H XOPOIIIO CBAPHBAOTCSL.
MHOIrOKOMITOHEHTHEIE CIUIABEI OOIAMAar0T CPeJHEH H BBEICOKOH KOPPO3HOHHOH CTOHKOCTBIO,
CPeIHHMH M BBEICOKHMI ITOKa3aTellIMH IIPOYHOCTH M MOTYT IPHMEHSTHCA B CBApPHBIX H
KIIEMAHBIX HECYIIHX M OI'PaKIArOIHX KOHCTPYKI[HSX.

YroObl  MOBEICHTHE  KOPPO3HOHHYIO  CTOHKOCTH,  AIIOMHHHEBBIE  CIUIABBI ~ MOILYT
OBITHIIAKMPOBAHHBEIMH (TTOKPBITBIMH ~ TOHKOH  IUIEHKOH  YHCTOTO  AIIOMHHHS  IIPH
H3TOTOBJIEHHH IToTy(aOpHKaTa).

CTpYKTYypa alfOMHHHEBEIX CIUIaBOB COCTOHT H3 KPHCTAUIOB AIIOMHHHS, VIIPOUHEHHBIX
JIETHPYIOIMNMH  3JIEMeHTaMH (JIETHPYIOIIHE 3JEMEHTHI BXOIST B TBEPABIH PacTBOP C
AITFOMHHHEM H YITPOYHSIOT €T0).

MexaHHYeCKHE CBOHCTBA alITFOMHHHEBBIX CIUIABOB 3aBHCAT HE TOIBKO OT XHMHYECKOTO
COCTaBa, HO M OT YCIIOBHI HMX 0OpalOTKH. Y aIFOMHHHEBEIX CIUIABOB MOAYIIL VIIPYTOCTH ITPH
pacTsmkeHnH E=0.7-10% kH/cm?, a Moxyis yrpyrocTH npH casure G=0.27-10* kH/cm? uro
IIOYTH B 3 pasa MEHbINe, YeM Y CTalH, IT0O3TOMY IIPH PaBHBIX HAaIIPSDKEHHSX ITPOTHOBI
AITFOMHHHEBBIX KOHCTPYKIMII B 3 paza Oomnbme. Koadgdguimenr Ilyaccoma u=0,3. Ha
IHarpaMMe pacTsDKEHHS aTFOMHHHEBBIX CIUIABOB HET IUIOMIAAKH TEKYYECTH. 3a TIpelell
TEKYUYECTH YCIIOBHO ITPHHHMAETCS HAIIPSHKeHHE G IIPH KOTOPOM OTHOCHTEIIBHAS OCTATOYHAS
nepopmarmisa  gocturaer €=0,2 %. Ilpu Ttemmeparypax cBeime 100°C  HaOmomaeTcs
HEKOTOPOE CHHJKEHHE IIPOYHOCTHBIX XapaKTEPHCTHK, a HauyMHasg IpuMepHOo ¢ 200 °C
MOSBISETCS MONM3ydecTh. KoadduimeHT TemIlepaTypHOIO PacIIHpeHHS allFOMHHHS 2
=(0.000023, uro B 2 paza Oomplie yeM V cTamd. lIpH ITOHMXKEHHBIX TeMIlepaTypax BCE
MeXaHHYECKHEe II0Ka3aTellH allfOMHHHEBBIX CIUIABOB VIIVUINAIOTCS. YJIapHas BSI3KOCTh
CIITIABOB ITPH HOPMAJIbHOIT TEMITEpPAType HIKe YeM Y cTam (okxomo 3,0 Kr-M/cM?), M ITOYTH He
CHIKAeTCS IIPH OTPHIATEIBHBIX TEMIIEpATypax.

M3MeHeEHHE MeXaHHYECKHX CBOHCTB aJTFOMHHHEBBIX CIUIABOB IIPH CTApPEHHH ITPOMCXOJIHT
Oonee HHTEHCHBHO, YEM VY CTalM, H VYBEIHYEHHE IIPEAEIIOB TEKYYECTH H IIPOYHOCTH
3HAQUHUTEIILHO BBIIE. YBEIHYEHHE IIPOYHOCTH ATIOMHHHEBBIX CIUIABOB IIPH CTapeHHH
VUHTHIBAIOT ITPH HAa3HAYEHHH HX PacueTHBIX COIMPOTHBIIeHHIH. PacueTHBIE (hOPMYIIBI IS
AITFOMHHHEBBIX KOHCTPYKI[HI IIPH Pa3IHYHBIX CHIIOBBIX BO3IEHCTBHSAX HMEIOT TaKOH K€ BH]IL,
KaK M JIJIS CTAIbHBIX KOHCTPYKIMH. 3HAauYeHHS Pa3IHYHBIX KO3((HIMEHTOB IPHHHMAIOT B
3aBHCHMOCTH OT MapOK CIIaBOB IT0 HOPMaM ITPOEKTHPOBAHHS aTIOMHHHEBBIX KOHCTPYKIIIIA
CHulTI 11-24-74.

Bomnpocsl 1 3a1aHHSA

Bonpocwet ona camoxonmponsa

1. PasmeneHue CIuraBoB.

2. COCTOSHHAX TepMHUYECKOH 00pabOoTKH H HarapTOBKH

3. CTpyKTYypa aITOMHHHEBBIX CIUIABOB

4.MexaHHYeCKHE CBOHCTBA AJIIOMHHHEBEIX CIUIABOB

Jaoanusa (0oknao)

1. JloCTOMHCTBRA AITFOMHHHEBBIX CIUIABOB

2. HemocTaTKH aTFOMITHHEBBIX CIUIABOB.

3. TexXHOJIOrHYeCKHe CBOHCTBA

4. PaGora MeTana 1o Harpy3KoH

5. HopmatHBHOE COIMPOTHBIIEHHE ITPOKATHON CTAJIM IIPH PACT KEHHH

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: | 112000002A633E3D113AD425FB50002000002A6

Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



1 MapytsH, A. C. (MHCTHTYT cepBHca, TYpH3Ma H Ju3aiiHa (pmanan) CKOY B T.
[Isaruropcke). PacueT H sKcliepHMEHTAIFHOE IIPOEKTHPOBAHME CTAIIBHBIX PellleTYaThIX
IIPOTOHOB M3 THYTOCBAPHEIX ITpodHneH : yuel. mocodne / A.C. MapyrsH ; CKOVY, ¢pui. BT.
[Taruropcke, Umxenep. gak-1, Kad. cr-Ba. - [Iaruropck : I[1D CKDY, 2014. - 116c. -
[Ipmn.: c. 75-113. - bubmuorp.: ¢. 72-74. - ISBN 978-5-905989-45-2
2 IMTapnamxkermy B.C. MeTtammmueckiie KOHCTPYKIIHMH, BKIFOYAsS cCBapKy. Hacte 1.
[Ipon3BoCcTBO, CBOMCTBA H pad0oTa CTPOHTENIBHBIX cTajlel | DIeKTpOHHBIH pecypc]|: yueOGHOe
nocoOue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIe JaHHBIe.— M.: MOCKOBCKHIt
TOCYAAPCTBEHHBIN CTPOHTENIBHBIN YHUBEPCHTET, AN [In Op Meana, O5C ACB, 2014.— 161
¢.— Pexamv goctyma: http://www.iprbookshop.1ru/27040.— 3BC «IPRbooks», 1o mapoizo
3.IIapmamnkesmy B.C. [IpoekTHpoBaHHe H pacyeT METAIINYECKHX KOHCTPYKIHI
pabounXx ITIOMAAO0K | IeKTPOHHEBIH pecypc|: yueGHoe nmocobue/ Ilapmammkermy B.C .,
BacwmkuH A A., bynatoB O.E.— DJIeKTpOH. TeKCTOBBIE JaHHbIe.— M.: MOCKOBCKHI
TOCYAAPCTBEHHBIN CTPOHTENBHLIN YHHBepcHTET, Al I1n Op Memua, ObC ACB, 2016.— 239
¢.— Pexam goctyma: http://www .1prbookshop.1u/42909.— 5EC «IPRbooks», mmo mmapomzo2.
J{onmoJIHATE/ILHAA JIUTEpaTypa:
1 MapytsH, A. C. IIpoeKkTHpoBaHHE CTaTbHBIX (PepPM ITOKPHITHI H3 IIPSIMOYTOIbHBIX,

POMOHYECKHX H IIITHYTOIbHBIX THYT OCBapHBIX IMpodHiIei : yuel.-crpaB. mocotue / A.C.
MapvytsH, C.M. Oxba , CKDY. - [Iaruropck : CKOY, 2012. - 156 ¢. : wu. - Ilpui.: c. 114-

154. - bubmiorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2. .Bacwibepa, T. B. MeTalmtokOHCTpYKIHH : [yue®. mocoOue] / T.B. BacunseBa. - M. :
HMH®OPA-M, 2011. - 336 c. : 1. - ISBN 978-5-98281-226-1

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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IPAKTHYECKOE 3AHATHE Ned

Tema 4 «Paboma 31emeHm o6 MemAIUUECKUX KOHCMPYKUIIL U OCHO6bL pacuemd Ux
HA0 eXCHOCIID

Ieabr padorbl: H3YyuHTh PabOTy 5SIIEMEHTOB MeTaUIHYECKHX KOHCTPYKIMH H OCHOBEI
pacueTa HX HaJeKHOCTH.

3HAHHe: TIIpeJlelIbHEIE COCTOSHHS TIIEPBOM H BTOPOH TIPYIIL, KIIACCH(HKAI[HIO H
XapaKTePHCTHKA Harpy30K H BO3JEHCTBHII. HOPMAaTHBHBIE HAarPy3KH, PacueTHbIE HarPy3KH H
KO3((DHITHEHTHI  IIeperpy3kH  (HaJeKHOCTH II0 Harpyske), COYeTaHHEe Harpy3o0K,
HOPMATHBHBIE H PacyeTHEIE COITPOTHBIIEHHS, KO3((HIHEHTH HaJe’KHOCTH II0 MaTepHalIaM,
KO3( (PHITHEHTHI HaJeKHOCTH IT0 Ha3HAYEHHIO.

YMeHHe: OCYINECTBIIITh PAIlHOHATIBHBIH BEIOOP KOHCTPYKIIHOHHEBIX H 3K CILTyaTal[HOHHBIX
MaTEpHAIIOB, BEIIOIHATh CTAaHJAPTHBIE BHJIBI PACUETOB HA IIPOYHOCTD, KECTKOCTD H
YCTOHYHBOCTH 3JIEMEHTOB CTPOHTEIbHBIX KOHCTPYKI[HI H COOPYKEHHIT, BeCTH TeXHHYeCKHE
pacyeTsl 110 COBPEMEHHBIM HOPMaM (OIIPEIeIINTh XapaKTep HaIlpsDKeHHO-
Ie(pOpMHPOBAaHHOI O COCTOSHH S KOHCTPYKIIHH H BEIOPaTh COOTBETCTBYIOMINH BHI
MPeIeIbHOTO COCTOSHHNS, IIPOH3BECTH ITOJA00P CeUEHHS OTAEIBHBIX SIIeMEHTOB 3aHHSL
HCXOJ H3 HECYIIEH CIIOCOOHOCTH H 00eCIIeYeHH S OIITHMAJIbHBIX ITapaMeTPOB 3THX
BIIEMEHTOB;, IIPOH3BECTH IIPOBEPKY HECYIIEH CIIOCOOHOCTH H KeCTKOCTH KOHCTPYKTHBHBIX
AIIEMEHTOB H 3JIaHHH B IIEJIOM, PaCCUHTaTh H 3aKOHCTPYHPOBAThL CTBIKH 3IIEMEHTOB; J1aTh
PeKOMEHIAIHH TI0 TEXHOJIOTHH H3TOTOBRIIEHH S H MOHTaa KOHCTPYKIIHI , 3aITpOEKTHPOBATE
KOHCTPYKTHBHOE O(DOPMIIEHHE 3IIeMeHTOB KOHCTPYKI[HIA).

dopvupyemble KOMIeTEHIMH HIH HX YaCTH

Kon DOopMyIHPOBKA:

11K-3

I{GHGTP}"KL[Hﬁ 3JIaHHH H Eﬂﬂp}"}I{EHI]ﬁ ITPOMBIIUICHHOI'O H I'PAAKTdHCKOI'O HA3HAYCHH A,

AKTYAJILHOCTHL TeMbL: AKTYalIbHOCTh palOTHl CBS3aHA C TEM, UYTO C Pa3BHTHEM
METAJUTYPIHYECKOH ITPOMEBIIIUIEHHOCTH pacTeT O0BEM M HOMEHKIATypa METAIINYECKHX
H3AEIHII B CTPOUTENBCTBE H OCOOEHHO aCCOPTHMEHT M3 alOMHHHA. 3 cTalmbHOIO IpoKaTa
BO3BOJAT KapKachl IIPOMBIIIIEHHBIX H I'PakKJaHCKHX 3MaHHH, MOCTEI, H3TOTOBIISIFOT apMaTypy
IS Kene300eTOHa, KPOBEIBHVIO CTallb, TPYOBRI, a TaKKe Pa3MYHBIE METAJUIHYECKHE
H3JIEIHS, 3aKIIETIKH, OOITHI, TBO3AH, IMYPYIILl. Pa3IHYHBIA ITPO(IIL aTFOMHHHS HCITOIB3YEOT
IUI H3TOTOBIIEHHS HECYITHX H OI'PaXJIAFOILIMHX KOHCTPYKIHH, ¢ [IIHpokoMy HCIIOIE30BaHHIO
METAJUIOB B CTPOHTEILCTBE CIIOCOOCTBYET PSAM HMX I[EHHBIX TEXHHYECKHIX CBOMCTB. BBHICOKAS
IIPOYHOCTh, IUIACTHYHOCTH, IIOBBIIIEHHAS TEIUIONMPOBOAHOCTEL, 3JIEKTPOIIPOBOAHOCTE M
CBapHBacMOCTh. Hapsaay ¢ sTuM MeTaluibl, H OCOOEHHO CTalbh M UYYT'VH, IIPH JEHCTBHH
PA3IIMYHBIX 'a30B M BIIArH CHIBHO KOPPOAUPYIOT H TPeOVIOT CIIEIIHAILHON 3aIIHTHI.

Teopernyeckass 4acrb: I[poekTHpoOBaHHE METANIHYECKHX KOHCTPYKIIHMI ITIPEACTaBIISET
cOOOH MHOT'OSTAIIHBII ITPOIECC, BKIIOYAIOIMMH B ceOS BHIOOP KOHCTPYKTHBHOH (DOPMEL,
pacyeT M pas3pabOTKy 4YepTekeH I H3TOTOBIEHHS M MOHTa)ka KOHCTPYKIMH. [[enbro
pacyeTa — BTOPOrO OCHOBHOI'O 3Talla ITPOEKTHPOBAHMSI METAJUIHYECKHX KOHCTPYKIIMH —
SIBIISIETCS CTporoe OOOCHOBaHHE TadapHTHBIX pasMEpPOB KOHCTPYKIIHMH, a TaKXe pa3MepOB
TIOIEPEYHBIX CEYEHHIH AIIEMEHTOB H HX COSJHHEHHI, OOeCIIeYHBAIOIMX 3aJaHHBIE YCIIOBHA

AKCIITVATATIMH R TeYeHWe RCero Cchoka ¢ HeoOXOQHMOH HaleKHOCTbIO H JOJITOBEUYHOCTBIO
AOKYMEHT NOArnmncAH

SNEKTPOHHOW NOAMUCHIO 4 Ha HX CO30aHHC H ?KC]‘[JI}’&T&L[HID. OTH
CepTudukat: | 112000002A633E30113AD425FB50002000002A6 PHMCEDP, MITHHMAJIbHBIH PpaCXOJd MCTalllad H
Bnageneu; lHeG3yxoea aTtbAHa AnekcaHapoBHa BaHHe SABIIIETCS IIPOLIECCOM  ITOHICKaA
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ONTHMAaIbHOI'0 KOHCTPYKTHBHOI'O pemleHHS. PacueT 0OBIMHO COCTOHT H3 CIEeAYIOIIHX ATaIlOB:
YCTAHOBJIEHHE PacYeTHOH CXeMbI, cOOp Harpy3oOK, OIpelellcHHE YCHIIMH B 3lIeMeHTax
KOHCTPYKIIHH, IIOA00Op CeYeHHH H  IIpoBepKa  JOIYCTHMOCTH  HaIlpsSKeHHO-
Ie(OPMHPOBAHHOI O COCTOSHHS KOHCTPYKI[HH B IIEJIOM, €€ 3JIEMEHTOB H COEIHHEHHI.
['maBHasts OCOOEHHOCTH  PacyeTOB  CTPOHTEIBLHBIX KOHCTPYKI[HI  3aKIIOYacTCsS B
HeOoOXOMMMOCTH y4eTa H3MEHUYHBOCTH BHEIIHHX BO3JEHCTBHI, pa30poca IPOYHOCTHBIX
XapaKTepPHCTHK MaTepHala H ocoOeHHOCTeH palbOoTHl MeTaljla B KOHKPETHBIX YCIIOBHSIX.
BHermHue BO3AEHCTBHS 34eCh IIOHHMAKOTCS B IMHPOKOM CMEICIE. 3TO MOI'YT OBITh CHIIOBBIE
BO3JEHCTBHS TEXHOJIIOTHYECKOIO M aTMOC(EPHOro IIPOHCXOKIEHHS, XHMHYECKOE

BO3JEHCTBHE, BBI3BEIBAIOINEE KOPPO3HIO MeTalllla, TEMIIEPATYPHOE BO3IAEHCTBHE, BIIHSFOIIEE
Ha €r0 IPOYHOCTHBIE CBOMCTBA, CMEIIEHHUS OIOP M T.J. B 3aBHCHMOCTH OT cItocoba y4eTa
H3MEHYHBOCTH OTMEUYEHHBIX ITapaMeTPOB pasBHBanachk MeToauka pacuera MK. Jlo 1995 1. B
Hamen crpaHe MK paccUMTHIBAIHCE 110 METOAHKE JOITYCKAaeMBIX HalPsSDKEHHH, B KOTOPOH
HCITONIL30BAIICS €JHHBIH KO3((HIMEHT 3araca, YYHTBIBAIOIMHH H3MEHYHBOCTh Ha3BAHHBIX
ImapaMeTpoB. JJOCTOMHCTBOM METOJHKH JOITYCKaeMBIX HalPsKEHHH SBIISETCS IIPOCTOTa, HO
5Ta METOJHKa HeJOCTaTOYHO TOYHO VYYHTHIBAeT (PaKTOpPhI, BIIMSIOIHE Ha paldoTy
KOHCTPYKITHH.

B mMeToanKe mpeielIbHBIX COCTOSHHH KO3()(DHIHEHT 3aIaca pa3ieleH Ha

HECKOJIBKO KO3() PHITHEHTOR, KaKIBIH N3 KOTOPBIX YUHTHIBAET CTPOrO OIPEIEIIEHHOE
(pH3HUecKOe ABIEHHE H MOKET OBITh O0OCHOBAH MaTeMAaTHYECKHMH MeTOJaMH.

Bonpocsl H 3a1aHHAA
Bonpocwetr ona camoxornmponsa

1. IIporiecc mpoeKTHPOBAHI S METAIIIMYECKHX KOHCTPYKI[HI

2. DT1arml IPOeKTHPOBAHN S METAIIIMYECKHX KOHCTPVYKIIII,

3. TpeboBaHH 4.

4. OCHOBHBIE ITOJIOKEHHS pacyeTa METAIIMYECKHX KOHCTPYKI[HI.

5. OCHOBHEBIE TIOHSTHS U OITPEAEIIeHHS

Jadanua (Ooknao)

1. Kimaccudukaigisa Harpy30K H HX COYeTaHII.

2. OCHOBEHI pacyeTa H3rHO0AaeMBIX AIIEMEHTOB.

3. OCHOBEHI pacyeTa IeHTPaJIbHO CKATBIX CTEPKHEH.

4. BmusiHie (OpPMBI IIOIIEPEYHOI 0 CEYEHHS CTEPXKHS Ha KPHTHYECKHE HaITPSOKEHHSL.

5. OCHOBEI pacyeTa Ha YCTOHYHBOCTL BHEI[EHTPEHHO CXKATBIX M CXKATO - H3OTHYTBIX
CTEPIKHEH.

CnHcok JIMTepaTyphbl.

1. OcHoBHAA JIHTEpaTypa:

1 MapytsH, A. C. (MHCTHTYT cepBHca, TYpH3Ma H Ju3aiiHa (pmanan) CKOY B T.
[Isaruropcke). PacueT H sKcliepHMEHTAIFHOE IIPOEKTHPOBAHHE CTAIbHBIX pellleTYaThIX
IIPOTOHOB M3 THYTOCBAPHBIX ITpodHneH : yuel. mocodne / A.C. MapyrsH ; CKOVY, ¢pui. BT.
[Taruropcke, Umxenep. gak-1, Kad. cr-Ba. - [Iaruropck : [1D CKDY, 2014. - 116 c¢. -
[Ipmn.: c. 75-113. - bubmuorp.: ¢. 72-74. - ISBN 978-5-905989-45-2

2 IMTapnamxkermy B.C. MeTtammmueckiie KOHCTPYKIIHMH, BKIFOYAsS cCBapKy. Hacte 1.
[Tpon3BOICTBO, CBOMCTBA H pad0Ta CTPOHTENIBHBIX cTajlel | DIeKTPOHHBIH pecype|: yueOHoe
nocoOue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIe JaHHBIe.— M.: MOCKOBCKHIt
TOCYAApPCTBEHHBIN CTPOHTENIBLHEIN YHUBEpcHTET, A I Op Memna, DbC ACB, 2014.— 161
¢.— Pexam goctyma: http://www.iprbookshop.1ru/27040.— 3BC «IPRbooks», 1o mapoito

AOKYMEHT NOANUCAH YaCUeT METATITTHUECKHX KOHCT 131
SNEKTPOHHOW NOAMUCKIO ' / DYKIHL
Ceprucbikar: 12000002A633E3D113AD425FB50002000002A6 1oe rmocodue/ Ilapmanmesny B.C.,
Bnagenel( | | Webayxosa TaTeaHal ANeKkcaHaposHa roBble qaHHbIe.— M.: MOCKOBCKHH
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TOCYAapCTBEHHBIH CTPOHTEIBLHEIN YHHBEPCHTET, Al [T Op Meana, O5C ACB, 2016.— 239
¢.— Pexam gocryma: http://www .iprbookshop.1u/42909.— 5EC «IPRbooks», mmo mapomzo2.
J{omoJIHATE/ILHASA JIMTEPpaTypa:
1 . MapytsH, A. C. IIpoeKTHpoBaHHE CTaIbHBIX (PepM ITOKPBITHIH H3 IIPSIMOYTOIbHBIX,
POMOHYECKHX H IIITHYTOJIbHBIX THYTOCBapPHBIX ITpogHIIeH : yuel.-crpaB. rmocodne / A.C.
MapytsaH, C.M. Okba , CKDY. - [Iaruropck : CKOY, 2012. - 156 ¢. : wiu. - Ilpun.: c. 114-
154. - bubmmorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2.Bacumnbpena, T. B. MetamiokoHCTpyKIHH : [yueO. rmocobue| / T.B. Bacumbera. - M. :

MHODPA-M, 2011. - 336 c. : umn. - ISBN 978-5-98281-226-1

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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ITPAKTHYECKOE 3AHATHE Ne3

Tema 5 «Coedunenua KOHCMPYKUUID)

Iles1b padoThI: H3YUNTh COSAHHEHNS KOHCTPYKI[HIT

3HAaHHe: XapaKTepHCTHKY 3aKIIENMOYHBIX H OONTOBBIX COEAHHEHII, KIACChl TOYHOCTH H
KJIacChl ITPOYHOCTH OOJITOB, YIPYIYIO (IlepBas CTajHsd), YIIPYTOIDIAaCTHYECKYIO (BTOpas
CTAJII), TNIACTHYECKYIO (TPEThS cTafusd) padoTy 3aKIIEIOK, PadOTy H IIPOYHOCTHOH pacyeT
OONTOB (3aKJIENIOK) Ha Cpe3, CMSATHE, PacTsDKEHHE, CABHTOYCTOHYHBEIE COEJHWHEHHS Ha
BBICOKOITPOYHBIX OONTAX.

Ymenune: OLIEHNUTH IIPABHIILHOCTE SKCILIyaTal[HH OTIEIbHBIX KOHCTPYKIHI 1 30aHHI B
IIEJIOM C TOYKH 3PEHHS HX JOITOBEYHOCTH, IIPABIIILHO BHEIOPAaTh BHJI CBAPKH, PEKHM,
CBApOYHLIE MaTepHAaJIEl H 000pyaOBaHHE, COOPOUYHO-CBAPOUHBIE ITPHCITOCOONIEHH L, CIIOCOORI
KOHTPOJIS KaudecTBa CBAapPHBIX COEMHHEHHH, CIIOCOOBI IIPEMOTBPAINECHHS M YCTPaHEHHS
CBapOYHBIX Jeopmairmii; Pa3zpaGaThIBaTh KOHCTPYKTHBHBIE PEINEHHS MeTalUIHYeCKHX
KOHCTPYKIHH 3JaHHH H OI'PakKIarOIHX KOHCTPYKIIHH.

dopMupyemMble KOMIETEeHIIHH HIH HX YACTH

Kox DopMyIHPOBKa:

1K-3 IC11I0CcOOHOCTD ITPOBOAHTE PACHCTHOC 000OCHOBaHHE H KOHCTPYHPOBAHHE CTPOHTCJIBHBIX
I{GHCTP}"I{L[Hﬁ 3JIaHHH H CGGP}T}I{EHI]I‘T ITPOMBIIUICHHOI'O H I'PaAKTdHCKOI'O HA3HAYCHH A,

AKTYAIBHOCTh TeMbL: AKTYaIbHOCTh pabOThI CBS3aHA C TEM, YTO C Pa3sBHTHEM
METAJUIYPITHUYECKOH ITPOMBIIIDIEHHOCTH pacTeT O0heM H HOMEHKIIATYpa METalIMYeCKHX
H3IETIHH B CTPOUTENBCTBE H OCOOEHHO aCCOPTHMEHT M3 alFOMHHHA. M3 cTalbHOrO Impokara
BO3BOJST KapKachl IIPOMBIIIIEHHEIX H IPakIaHCKHX 3MaHHI, MOCTEI, H3T OTOBJISIOT apMaTypy
VLT JKene300eTOHa, KPOBEIIBHVIO CTallb, TPYOBRI, a TaKXe pPaslMuHble METAIUIHYECKHE
H3JIeTIHS, 3aKIIEeNKH, OONITHI, TBO3MH, IMYPYILI. Pa3IHYHELT IIPOPHITE aTFOMHHHS HCITOIb3YIOT
I H3TOTOBRIIEHHS HECYITHX H OIPaXJArOIIHX KOHCTPYKIHI, ¢ [IIHpoKoMYy HCITOIb30BaHHIO
METAJUIOB B CTPOHTEILCTBE CIIOCOOCTBYET PSAJ HX IEHHBIX TEXHHYECKIX CBOHCTB. BBICOKAS
IIPOYHOCTh, IUIACTHYHOCTDH, IIOBBIOIIEHHAS TEIUIOIIPOBOAHOCTh, H3IEKTPOIIPOBOJHOCTh U
CBApHBAEMOCTh. Hapsay ¢ 3THM METalUIBl, © OCOOEHHO CTalhb M YYL'YH, IIPH JEHCTBHHU
Pa3IMYHBIX Ta30B H BIIarH CIJIBHO KOPPOIUPVIOT H TPeOVIOT CIIEI[HATIBHOMH 3aIlHTHI.
Teopernueckass yacrb: COeTHHEHNS CTAIIBHBIX KOHCTPYKIHH Pa3IYarOTCS:

110 Pa300OPHOCTH — Pa3beMHEBIE H HEPa3bheMHBIE,

IO CITOCO0Y H3rOTOBIIEHHS — MeXaHHYeCKHE (COeJHHEHHS Ha 3aKIelKaX HIH OojTax) H
MOJIEKYIISIPHBIE (CBApHBIE COSIHHEHHS).

3aKIIeITKN

CoeIMHEHN S Ha 3aKIIElKaX SBISIOTCA HEpa3beMHBIMH. ['opsias KIelKa HECYIIHX CTallbHBIX
HeTaled BBIIUIA M3 yiorpedneHnsa. s COeMUHEHHS JIHCTOB HCIIONB3VIOT 3aKIIEINKH C
ITOTANHBEIMH T'OJIOBKAMH.

bonTer

bonrel obecrieunBaroT pa300pHOCTh COEAHHEHHS. B COeqUHSIEMEBIX JIETAISX ITPEABAPHUTEIIBHO
IIPOCBEPIHBAIOT OTBepcTHA. HeoOpaGoraHHble (YepHBIE) H TOYEHBIe OOITHI IlepeJaroT
YCHIIMS C OJHOTrO COSAUHSEMOr0 BIIEMEHTA Ha JAPYTOH 3a CUET CHII CMATHS H Cpesa, II03TOMY
HX HECYINAS CITOCOOHOCTD 3aBHCHT OT JHAMEeTpa CTEPXKHS OomTa.

YepHble OOINTH MMEIOT I'PYOBIE TOIYCKH M CTABATCSI C 3a30poM 1 MM MeXxay OOIToOM H

oTRencTUeM  OHU He TnedbvIoT ocoB0W TOYHOCTH IIPH H3TOTOBJIEHHH. B COeIHMHEHHH,
AJOKYMEHT MNnoarincAH

SNEKTPOHHOM MOAMUCHIO YKCHIL HE BCC OOIITHI OOHOBPEMCHHO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 YHOCTB COCIHHCHHA Ha YCPHBIX Oonrax
BEnapened; lLlebayxora TateaHa AnexkcaHgpoeHa
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ToueHBIe OONTHI CTaBAT B OTBepcTH 6e3 3a30pa (1Mo DIN 7968 mgomrycku hll 11 cTepxHI H
H11l pmna orBepcrus), Omaromapsd YeMy OHH oOnafaroT Oollee BBICOKOH HecyiieH
CITOCOOHOCTBIO.

BOITHL TTOCTABISIFOTCS O3 ITOKPHITHS, OIIMHKOBAHHEIE IIH KaJIMIHPOBAaHHEIE.

CoeIMHEHNE HA BBICOKOITPOYHEIX O0ITaX OCHOBAHO HAa BOCIIPHUATHH YCHIHI CABHIA CHIIAMH
TpeHHS. BOITHl CTSATHBAIOT COEMHMHSAEMBIE JETAalH M CO3MA0T MEXIY HHMH YCHIIHSL
obecrieunBaroIie TpeHHe. COMIpHKACAIOIUECTS TIOBEPXHOCTH 3JIIEMEHTOB JIONKHBI OBITH
OYHMINEHBI OT OKAJIMHBI, CIIOEB P:KaBUMHBI M KpacKH. Hamer p:kaBUMHEI Oe3BpelieH. boITh
CTABAT B OTBEPCTHS C 3a30paMH ~ 2 MM, BCIEACTBHE YETr0 HX CTEP/KHH HE COIPHKACAIOTCS CO
CTEHKAMH OTBEPCTHH. I ITOMy4YeHH TPeOYEMBIX CHII CKATHS FalKH 3aKPYYHBAIOT TaCUHBIM
KIIFOUOM, JEHCTBHE KOTOPOrO aBTOMATHYECKH IIPEPHIBAECTCS ITPH JOCTHIKEHHH KPVYTSIIETO
MOMEHTA 3aJJAHHOIO 3HAYEHH L.

CBapka

CBapKa BBITIOJHSETCS C IMOJayeH JOIOJIHUTEIILHOIO MeTallla 3JIEKTpoja HIM Oe3 HEro 3a
CUET OIUIABIIEHIS COEMMHSIEMBIX JleTallel. B CTpPOHTEIBCTBE IMPUMEHSIOT CIEAVIOIIME BHIEI
CBapKH.

I[Ipn rasoBOH CBapke HeOOXOMHMBIH Pa3orpeB IIPOH3BOMHUTICSA Ta30BBIM IlTaMeHeM. B
CTPOHUTEJILCTRE I'a30Bas CBAapKa IPHMEHSETCS PEIKO.

CBapka C IIOMOIIBIO 3IJIEKTPHYECKOH JIVIH — HaHuOolIee PpaclpoCTPaHEHHBIN CIIOC00
coeMUHeHHS. [IpH pacruaBiIeHHH 3IEKTPoAa B 30HY CBApPKH BHOCHTCS JOITOTHHUTEIBHBIH
MaTepHall. PacruraBieHHBIN MeTalUl JOJDKeH OBITH 3all[HINeH OT IIOIajlaHHs KHCIIOpOoja M3
BO3AyXa. B 3aBHCHMOCTH OT IIPHMEHSIEMOrOo OOOPYAOBAaHHSA M SIEKTPOIOB Pas3IHYarOTCS
BHJIBI CBAPKH:

PyYHas CBapkKa ¢ IIPHUMEHEHHEM OOMAa3aHHBIX 3JIEKTpoAoB. OOMasKa pacIUIaBIIETCS U
OOpa3VIOIIIIICS IIPH 3TOM IIIJIaK VKPEIBAET pacIUIaBIeHHBIN MeTalll,

PYUYHAasa CBapkKa B Cpelle VIITIEKHCIIOTO ra3a ¢ aBTOMATHYECKOH ITOfayel TOJIOH 3IeKTPOIHON
ITPOBOJIOKH,

aBTOMAaTHYECKasl CBapkKa IIOJ CJIOeM (pIIFOcCa TOJIOH SIIEKTPOAHOH ITPOBOIOKOH. DIIroC,
PacCIUIaBISSICh, HAJNESKHO 3allHINAcT PacIUIaBIEHHBIH METAIUI OT COIPHKOCHOBEHHS C

BO3JTYXOM.

HEPEBIMII ABYMA CItoco0aMH BO3MOKHO BBIOIOIIHSITH I'OPH30HTAJIBHBIC, BCPTHKAJIBHBIC H
ITOTOJIOYHBIC IIIBBEI, TPETHHM CITocoOOM — TOIIBKO I'OPH30OHTAJIBHBIC IIIBBEI B HHAXHCM
ITOIIOKCHIHI.

(DOpPMBEI IIIBOB

Dopmel BOB > [1o ¢opMe pa3mHyaroT: 1 CTHIKOBBEIE IIBHI, 2 YITIOBEIE BB H 3 K-00pa3Hble
II[BEI.

Hecymme cBapHBIE IIBBI BBITOTHSIOTCS TOIBKO KBAIHM(PHIIHPOBAHHBIMH CBapImHKaMH. OHH
KOHTPOIMPYIOTCS CITEI[HAIMCTaMH- CBAPINHMKAMH IWIH HHKeHepaMH IT0 cBapke. [Ipm cBapke
CTPOHUTELHBIX KOHCTPYKIQI, ITOJABEPTalOMXCS ITHHAMHYECKHM Harpys3kKaM, HeOoOXOIHMO
coOmogaTte ocoOple TpeboBaHMSA. CBapHBIE BB, ITPeJHA3HAYEHHEIE IJI1 PaboOTEl B 30HE
BBICOKHX HaITPSDKEHHI, ITPOBEPSIOTCS PEHTIEHOM HIH YIIbTPa3sBYKOM.

CTBIKOBasl CBapKa OIUIABJIEHHEM IIPHMEHSETCS IIPH CBapKe HEOOIBIIMX ITOIIEPEYHBIX
ceueHHil. MexIy CBapHBacMBbIMHU JIeTa/IsIMH BO3HHKAET 3JIeKTpoayra. CrapKa IIPOMU3BOIUTCS
0e3 BBEIAEHHSA IOIIOIHHTEIIBHOIO MeTalla. OTOT CIoco0 IPHMEHSETCS TIPH  CBapkKe
apMAaTyPHBIX CTalnei U I IIPHBapKH O0NITOB, KaK-TO:

pe3b00BEIX IIIHIIEK (HAIIpHMED, /I KpelvleHH s pacaja);

AaHKEPHEIX OONITOR,
IITHIPERBIX IIIIOHOK 11 KOMOHHHPOBAHHBIX OalIOK.
AQKYMEHT MOANMMCAH MHVIO HTH aBTOMATHUECKI
SNEKTPOHHOW NOAMUCEIO i yto '
Ceprudbukar: - 12000002A633E3D113AD425FB50002000002A6 CTBCHHO Ha 3aBOJE, PEXKE — Ha MECTC
Bnagenel; | lieBayxosd TateaHa AnexcaHapoBHa », UTO CTBIKOBAS CBapKa TpedyeT OONBIIOH
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CHJIBI TOKA. YKIIaJpIBacMble Ha OalIKH TOHKHE CTalIbHBIE THCTHI (HaIIpHMe]p, TpallelHeBHIHEIE
NIPO(IIIHPOBAHHEIE JIHCTHI) MOT'YT OBITh ITPOBApPEHEI HACKBO3b.

ToueyHass cBapkKa HCIIONB3YETCS IIPH CBApPKE TOHKHX IJIHCTOB, HAIlPHMEP JIHCTOB IS
OOIMHIIOBKH (pacazia. Bompockl H 3aJaHHA

Bonpocwt ona camoxonmpons

1. Pasmoiuriss KOHCTPYKIIHI TT0 pa3OOpHOCTH.

2. Pazmum g KOHCTPYKIHH 110 CIIOCO0Y H3rOTOBJIEHH .

3aoanusa (0oknao)

1. KOHTpOIIF KauecTBa CBAPHBIX COEIHHEHHI.

2. CoegnHeHHe (pepM ¢ KOTIOHHAMH.

3. CoequHeHHE TTOJAKPAHOBEIX 0AJIOK ¢ KOJIOHHAMH

4. CTBIKH KOJIOHH.

CnHcoK JINTepaTyphbl.
1. OcHoBHAA JHTepaTypAa:
1 MapytsH, A. C. (MHCTHTYT cepBHca, TypH3Ma H Ju3aiiHa (prnan) CKOY B T.
[IsaTuropcke). PacueT H sKcliepHMEHTAIFHOE IIPOEKTHPOBAHHE CTAIIBHBIX pelleTYaThIX
IIPOTOHOB H3 THYTOCBAPHEIX IMpoduiel ;| yued. mocobue / A.C. MapytsH ; CKOVY, ¢ui. B r.
[Taruropcke, Umxkenep. gak-t, Kad. cr-Ra. - [1aruropck : IO CKDY, 2014. - 116 c. -
[Tpun.: ¢. 75-113. - bubmuorp.: c. 72-74. - ISBN 978-5-905989-45-2
2 Ilapnamkesmy B.C. MeTtalutHiyecKHe KOHCTPYKIHH, BKIFOYAs CBapKy. YacTts 1.
[Ipon3BOCTBO, CBOMCTBA H pad0Ta CTPOHTEIBHBIX CTajlel | OIeKTPOHHEBIH pecype|: yueOHoe
nmocooune/ IlapmammkeBny B.C.— DeKTpoH. TeKCTOBRBIE JaHHBIe.— M.: MOCKOBCKHI
TOCYIaPCTBEHHBIH CTPOHTENBHEIN YHUBEPcHTET, A [1u Op Memgna, 5bC ACB, 2014.— 161
¢.— Pexam goctyma: http://www iprbookshop.1u/27040.— 5EC «IPRbooks», mmo mapoizo
3.1IapmamnkeBry B.C. [IpoekrHpoBaHHe H pacyeT MeTAIINYECKHX KOHCTPYKIIHI

padounX ITIOMAA0K | DNeKTPOHHEBIH pecypc|: yueOHoe nmocodue/ ITapmammkermy B.C.,
BacwmkinH A A., bynaroB O.E.— D2JIeKTpoH. TeKCTOBBIE JaHHBIe.— M.. MOCKOBCKHI
TOCYAapCTBEHHBIH CTPOHTEIBLHEIN YHHBEPCHTET, Al [T Op Meana, O5C ACB, 2016.— 239
¢.— Pexam gocryma: http://www .iprbookshop.1u/42909.— 5EC «IPRbooks», mmo mmapomzo2.
J{omoJIHATE/ILHASA JIMTEPpaTypa:
1 MapytsH, A. C. IIpoeKTHpOBaHHE CTaJIbHBIX (PePM ITOKPBITHH H3 IIPSIMOYT OIIbHBIX,
POMOHYECKHX H IIITHYTOJIbHBIX THYTOCBapPHBIX ITpogHIIeH : yuel.-crpaB. rmocodne / A.C.
MapytsH, C.U. Dxba ; CKOVY. - [Iaruropck : CKOY, 2012. - 156 ¢. : w1 - IIpumn.: ¢. 114-
154. - bubmmorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2.Bacumnbpena, T. B. MetamiokoHCTpyKIHH : [yueO. rmocobue| / T.B. Bacumbera. - M. :

MHODPA-M, 2011. - 336 c. : umn. - ISBN 978-5-98281-226-1

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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ITPAKTHYECKOE 3AHATHE Ne6

Tema 6 «banounsie KoHcmpyKuuD)

Iles1b padoThl: H3YUNTH OaTOYHbIe KOHCTPYKIIHH

3HaHMe: XapaKTepHCTHKY OalOYHBIX KOHCTPYKIHH. THIbI Oanok. KoMITOHOBKY Oalo4dHOH
KOHCTPYKIIMH. Hactmier OamoyHeIX KiIeTOK. llogbop ceyeHHS M IIPOBEPKA HECYIIEH
CITOCOOHOCTH ITPOKATHRIX OalOK. YUeT ITTaCTHYECKOH palOoThI MaTepHala B HEPa3pPe3HBIX U
3aJI€TIaHHBIX Oankax. KOMITOHOBKY M ITOAOOpP CEYEHHS COCTABHBIX OaloK. CTBIKH, OITHPaHH S
H comnpsokeHHsd Oamnok. bucraneHeie Oankn. OCOOEHHOCTH IIPOSKTHPOBAHHSA OalOUYHBIX
KOHCTPYKIIHI H3 aIFOMHHHEBBIX CIUIABOB. [IpeaBapHTelbHO HamnpsKeHHBIEe OankH. banku c
THOKOH, TO(PpHPOBAaHHOH H Iep(pOPHPOBAHHON CTeHKaMH. BallKH 3aMKHYTOr0 CeYeHH .
YMeHHe: TPHUMEHSITH METOABI  PAI[HOHAIBHOIO ITPOEKTHPOBAHMS, KOHCTPYHPOBATH
BJIEMEHTHI, V3IIBI H COeJQHHeHHd, - [[paBHIbHO BEIOpaTh BHI CBapKH, PEKHM, CBAapOUYHBIE
MaTepHalbl H 000pyI0BaHHE, COOPOYHO-CBAPOYHBIE ITPHCIIOCOOJIEHHS, CIIOCOOBI KOHTPOIS
KaueCTBa CBAPHBIX COEJHMHEHMII, CIIOCOOBI IPEIOTBPAIEHHS H YCTPAaHEHHS CBAapPOYHBIX

e OpMaIIHH.

(I)DEMEETEMBIE KOMIIETEHIINN HJIN HX YTACTH

Kox OopMyIIHPOBKA:

1K-3 ICTI0COOHOCTB ITPOBOJAHTE PaCHUCTHOC 00OCHOBaHHE H KOHCTPYHPOBAHHC CTPOHTCIIBHBIX
KGHCTp}*’ICL[Hﬁ 3JIaHHH H CGGP}OI(EHI]I‘T ITPOMBIIIUICHHOI'O H I'PaKJaHCKOI'O Ha3HAUCHHA,

AKTYAJILHOCTHL TeMbL: AKTYalbHOCTh palOTEl CBS3aHAa C TEM, UYTO C Pa3BHTHEM
METAJUTYPIHYECKOH ITPOMEBIIIUIEHHOCTH pacTeT O0beM H HOMEHKIATypa METAIIHYECKHX
H3ACIHIL B CTPOUTENBCTBE H OCOOEHHO aCCOPTHMEHT M3 alFOMHHIS. M3 cTalbHOIO IpoKaTa
BO3BOJAT KapKachl IIPOMBIIIIEHHBIX H I'PpakJaHCKHX 3MaHIHI, MOCTEI, H3TOTOBIISIIOT apMaTypy
IS Kelle300eTOHAa, KPOBEIBHVIO CTallb, TPYOBRI, a TaKKe Pa3MYHbIE METAJUIHYECKHE
H3JIETHS, 3aKIIeNKH, OOITHI, TBO3MH, IMYPYIILI. Pa3IHYHELT IIPOPHIIb aTFOMHHHS HCITOIb3YIOT
JUI H3TOTOBIIEHHS HECYIIHX H OIPaKIarOlIHX KOHCTPYKIHH, ¢ [IIHpoKkoMy HCIIOIB30BaHHEO
METAJUIOB B CTPOHTEILCTBE CIIOCOOCTBYET P MX IIEHHBIX TEXHHYECKHX CBOMCTB. BBICOKAS
IIPOYHOCTh, IUIACTHYHOCTL, IIOBBIIIEHHAS TEIUIOMPOBOAHOCTE, JIIEKTPOIIPOBOIHOCTh H
CBapHBacMOCTh. Hapsaay ¢ sTHM MeTalUibl, H OCOOEHHO CTallb M YYIVH, IIPH JEHCTBHH
PA3IIMYHBIX I'a30B M BIIArH CHIBHO KOPPOAUPYIOT H TPeOVIOT CIIEIIHAILHON 3aIIHTHI.
Teopernyeckass yacTb: bankaMH Ha3bIBAIOTCS KOHCTPYKIHH CIUIOIIHOIO CEYEHHMS, IJIHMHA
KOTOPBIX 3HAUHMTEIILHO IIPEBBIIAECT pa3sMEphl ceueHH bankn paboraror Ha m3rud. HUx
IMIPHMEHSIOT B KOHCTPVKIMMAX 3aHMil, MOCTaxX, ACTakajgax M ap. Hamboree paipioHaIbHBIM
SIBJISIETCS ITPHHUMATE CIUIOIIHEIE OalKH ITPH ITporeTax g0 20 M.

OCHOBHOE ceueHHe OalloK SBISETCS JABYTAaBPOBOE CHMMETPHYHOE. B 3aBHCHMOCTH OT
HArpy3KH H IIPOIeTa IMIPUMEHSIOT OaJIKH JBYTAaBPOBOIO H LIBEIJIEPHOTO CEYEHHS, ITPOKATHBIE
I COCTAaBHEIE — CBApPHBIE, OOJITOBRBIE H KIIETIAHHBIE.

CocraBHble Oalku Oojlee TPYAOEMKH B H3TOTOBJIEHHH, YeM ITPOKaTHBIE. X HCIIONB3YIOT B
TOM CIIydae, ecCJIH IIPOKaTHbIe HIH THYThle HIPO(IIH He VIOBIETBOPSIOT YCIIOBHSIM
IIPOYHOCTH, KECTKOCTH, YCTOHYHBOCTH.

[Io cTaTHuecKoHn cxeMe pa3myaroT OalKH OJHOITPOIIETHRIE H HEPAa3PE3HEIE.

banxu HCITOJIB3VIOT B BHJAC OTJACIIBHBIX HECYIIHX I{GHCTP}VI{L[I]I‘L HIIN B BHJAC IICPCKPCCTHRIX

DAaTOK.
OOKYMEHT NoanmncAH

SNEKTPOHHON NOANUCHIO I_U'IJHOHH KIICTKOH. ]EHHG‘]HBIE KHETI'E[I
Ceptudhmkar: | 12000002A633E30113AD425FBS0002000002A6 IOEHHBIH., HOPMAJIbHBIH H YCIIOKHCHHBIH.
Bnapeneu: WeBayxosa TaTbaHa AnekcaHaposHa poIeTax. B »TOM ClIyuae PaIfioH HO
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HCIIONIBb30BaHHe IpoKaTHRIX Oamok. IIlar Ganok ompeaenseTcs KOHCTPYKTHBHBIM pellleHHeM
HacTHia. IIpm HOpMabHOM THIIE OaJOYHOH KJIETKH ITIaBHBEIE OalkH, KaK IIPaBHIIO,
COCTAaBHOI'O CEeYeHMS, a OalKH HACTHJIa — ITPOKATHBbIE HWIH THYTHIE. Y CIOXKHEHHBIT THII
OaJIOYHOM KJIIETKH IIPHMeHSeTCS IIpH OOJIBIIMMX Harpy3kaxX H PacCTOSHHSIX MexXIy
KOJIOHHaMH. CompspkeHHe OalloK MOXKET OBITh 3TaKHOE, B OQHOM YPOBHE H ITOHHKEHHOE.
[IpH 3TaXHOM CONPSKEHHH BCIIOMOTaTelbHEIE OalKH YCTAaHABIHBAIOTCS Ha BEPXHHH ITOSC
[TIaBHBIX. Takoe coIpspkeHHe YI0OHO ITPH MOHTa)ke M H3TOTOBJIEHHH, HO YBEIHYHBAET
BBICOTY IIEPeKpPBITHS. IIpH COIpSDKEHHH B YPOBHE BCIIOMOIATelIbHBIE OalKH KpPEIsSTcs K
ITaBHEIM  cOOKy. PaccrosHne Mexay OankaMH HacTHIa OIPEAEISeTCS HECVYIINEH
CITOCOOHOCTBRIO HacTHiIa M OOBIYHO OwrIBacT 0.6 — 1.0 M IIpH CTaJlbHOM H 2-3.5 M IIpH
Ke1e300eTOHHOM HAaCTHIIE.

PaccTosiHIEe MeKIY BCIIOMOTaTeIbHBIMH OajIkaMH 2 — 5 M.

B KkauecTBe HeCVIIErO HACTHIIA 4Yallle BCEro IPHMEHSIOT IUIOCKHE CTAJIbHEIE JIHCTBHI HIIH
HACTHII H3 COOPHBIX Kele300eTOHHBIX TUIHT.

[lonesHass Harpy3ka Ha HacTII TIEPEKPHITHI 3aJacTCS PaBHOMEPHO pacIIpeelIeHHOH
HHTeHCHBHOCTBIO 0 40 kH/M2 | mmpeielTbHBIH OTHOCHTEILHBIH ITporus He 6omee [f/1] <1/150.

CrampHOH HacTII. PaccTosHHe MeKAy OalKaMH, ITOAAePKHBAIOIIHMH HACTHIL, OITPEIEIsSeTCs
€r0 HeCVIIEH CIIOCOOHOCTHIO HIH KeCTKOCTBIO.

JIT1s1 HAaCTIIIOB CIIEAYET IIPHHHMATh JIMCTHI TOIIIHHOM:

6-8 MM rTpu Harpy3ke g0 10 kH/m2 |

8-10 nvov mpu Harpyske g0 20 kH/m?2 |

10 — 12 nvov ipu Harpyske g0 30 kH/M2 |

12-14 v ipu Harpyzke 10 40 kH/m2 .

[Ipu mpuBapKe HaCTHIIA B HEM BO3HIKAIOT PACTATHBAOIIIE YCIIIMS H OIIOPHBEIN MOMEHT. [1pH
pacueTe IIPHHHMAETCS OITMPaHHe HACTHIIA IIIAPHHPHO HETIOABHKHBIM.

Bonpocsl 1 3a1aHHSA

Bonpocwet ona camoxonmponsa

1. Tumsl 6aok.

2. KoMItoHOBKa OalTOYHBIX KOHCTPYKIHIA.

3. Hactumel GamoyHbBIX KIIETOK

3aoanusa (0oknao)

1. IIpokaTHBIE GaJIKH.

2. CocraBHBIE OAJIKH.

3. KoMrmoHOBKa 1 1og00p CEeYEHH I COCTABHBIX OalloK.

4. M3sMeHeHHe ceueHH S OalIKH

CnHcok JIMTepaTyphbl.

1. OcHoBHAA JIHTEpaTypa:

1 MapytsH, A. C. (MHCTHTYT cepBHca, TYpH3Ma H Ju3aiiHa (pmanan) CKOY B T.
[Isaruropcke). PacueT H sKcliepHMEHTAIIFHOE IIPOSKTHPOBAHME CTAIIBHBIX PellleTYaThIX
IIPOTOHOB M3 THYTOCBAPHBIX ITpodHneH : yuel. mocodne / A.C. MapyrsH ; CKOVY, ¢pui. BT.
[Taruropcke, Umxenep. gak-1, Kad. cr-Ba. - [Iaruropck : [1D CKDY, 2014. - 116 c¢. -
[Ipmn.: c. 75-113. - buObmuorp.: c. 72-74. - ISBN 978-5-905989-45-2

2 IMTapnamxkermy B.C. MeTtammmueckiie KOHCTPYKIIHMH, BKIFOYAsS cCBapKy. Hacte 1.
[Tpon3BOICTBO, CBOMCTBA H pad0Ta CTPOHTENIBHBIX cTajlel | DIeKTPOHHBIH pecype|: yueOHoe
nocoOue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIe JaHHBIe.— M.: MOCKOBCKHIt
TOCYAAPCTBEHHBIN CTPOHTENIBHBIN YHUBEPCHTET, AN [In Op Meana, O5C ACB, 2014.— 161
¢.— Pexam goctyma: http://www.iprbookshop.1ru/27040.— 3BC «IPRbooks», 1o mapoito

AOKYMEHT NOANUCAH YaCUeT METATITTHUECKHX KOHCT 131
SNEKTPOHHOW NOAMUCKIO ' ) PYKIHL
Ceprucbikar: 12000002A633E3D113AD425FB50002000002A6 1oe rmocodue/ Ilapmanmepmy B.C.,
Bnagenel( | | Webayxosa TaTeaHal ANeKkcaHaposHa roBble qaHHbIe.— M.: MOCKOBCKHH
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TOCYAapCTBEHHBIH CTPOHTEIBLHEIN YHHBEPCHTET, Al [T Op Meana, O5C ACB, 2016.— 239
¢.— Pexam poctyma: http://www .iprbookshop.ru/42909.— 5BC «IPRbooksy, 1o mmapomro2.
J{omoJIHATE/ILHASA JIMTEPpaTypa:

1 . MapytsH, A. C. IIpoeKTHpoBaHHE CTaIbHBIX (PepM ITOKPBITHIH H3 IIPSIMOYTOIbHBIX,
POMOHYECKHX H IIITHYTOJIbHBIX THYTOCBapPHBIX ITpogHIIeH : yuel.-crpaB. rmocodne / A.C.
MapytsaH, C.M. Okba , CKDY. - [Iaruropck : CKOY, 2012. - 156 ¢. : wiu. - Ilpun.: c. 114-
154. - bubmmorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2 .BacmwieeBa, T. B. MeramiokoHcTpykinu : [y4e0. mocoOme| / T.B. BacumpeBa. - M.
HMH®OPA-M, 2011. - 336 C. ; 150 - ISBN 978-5-98281-226-1

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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ITPAKTHYECKOE 3AHATHE No7
Tema7 «llenmpansHo cocamole KOJIOHHbL U CHMOUKUY

Iles1b padoThI: H3YUNTH LIEHTPAIBHO CKaThle KOJIOHHBI M CTOHKH.

3HaHHe: XapaKTepHCTHKY CIUIOMIHBIX H CKBO3HBIX KOIIOHH. BEIOOP pacueTHOH CXEMBI H THIIA
KOIOHHEI. [log0op ceyeHHS H KOHCTPYKTHBHOe O(OPMIEHHE CTEpPKHS CIUIOIIHBIX H
CKBO3HBEIX KOJIOHH. THITBI H KOHCTPYKTHBHEIE OCOOeHHOCTH 0a3 KOIOHH. PacyeT aHKEepHBIX
OontoB. CBOOOAHBIE (IIAPHHPHBIE) H JKECTKHE CONPSDKEHHS OalOK C  KOJIOHHAMH.
KoHCTpyHpoOBaHIEe H pacueT OrOJIOBKOB KOJIIOHH.

YMmenue: paspadaTeIBaTh 00BEMHO-INIAHHPOBOYHBIE H KOHCTPYKTHBHEIE PEIIEHHS 3aHHI C
HCITIOJIb30BAHHEM ITPHHIHIMAILHEIX KOHCTPYKTHBHEIX CHCTEM, IPOSKTHPOBATh HECVYIIHE H
OrpakJaroIie KOHCTPYKIHH 30aHHH H3 COBPEMEHHBIX 3(P() eKTHBHBIX MaTE€PHAJIOB . IPaMOTHO
COCTaBHTh PACUETHYIO CXEMY COOPYKEHHS, BEIOpaTh HaHOOIEE PaIiOHAIIbHBIH

METOJI pacyeTa Ha HaJeKHOCTh, OOECIIEUMB IIPH 5TOM HeOOXOAHMMYIO IIPOYHOCTE,
YCTOMYHBOCTH

H JKECTKOCTBH SIIEMEHTOB C VUETOM peallbHBIX CBOMCTB CTPOMTEIILHEBIX CTalIeH, IPaBIIBHO
BRIOHpAaTh MapKH CTPOHTENPHBIX cTajleill, ofecleynBarone TpeOyeMble IIO0Ka3aTEIN
HaJeKHOCTH, Oe30ITaCHOCTH, 3KOHOMHYHOCTH H 3(P(EeKTHBHOCTH COOPYKEHHII, ITPOBOJHTEH
pacyeThl KOHCTPVKIMH C VYYETOM COBPEMEHHBIX TpeOOBaHHMI H C HCIIOIB30BAaHHEM
KOMIThIOTEPHBIX BEIUHCIIHTEIBHBIX KOMIUIEKCOB H ITPOIPAMM.

@dopMupyemMble KOMIIETEHIIHH HJIH HX YACTH

Kox OopMYIIHPOBKA:
K3 ICIIOCOOHOCTE TIPOBOJUTE pacyeTHOe OOOCHOBAHHE M KOHCTPYHPOBAHHE CTPOHTEIBHBIX
KOHCTPVYKLIMI 3aHII H COOPYKEHHH ITPOMBIIIUIEHHOIO H I'PaKIaHCKOr0 Ha3HAYEHH T,

AKTYAJIBHOCTL TeMbLl: AKTYalIbHOCTh palOTEl CBS3aHA C TEM, YTO C Pa3BUTHEM
METAJUTYPIHYeCKOH ITPOMEIIIUIEHHOCTH pacTeT O0BbEM M HOMEHKIATypa MeTalTHYeCKHX
H3AEIHIL B CTPOUTENBCTBE H OCOOEHHO aCCOPTHMEHT M3 alIOMHHHS. 3 CTalbHOIO IIpoKaTa
BO3BOJAT KapKackl IIPOMBIIIIEHHBIX H I'PakKJaHCKHX 3MaHHH, MOCTEI, H3TOTOBIISIFOT apMaTypy
IUIsT  Kene300eTOHa, KPOBEIBHVIO CTallb, TPYOBI, a TaKKe pPa3MYHbIE METAJUIHYECKHE
H3JIEIHS, 3aKIIENKH, OOITHI, TBO3H, IMYPYILI. Pa3IHIHEIH IIPOQHIIE aTFOMHHHS HCITOIB3YIOT
I M3TOTOBIEHHS HECYITHX H OIPaKJAFOIIHX KOHCTPYKIM, ¢ IIIHpokoMy HCIIOITh30BaHHIO
METAJUIOB B CTPOHTEILCTBE CIIOCOOCTBYET PSJ HX I[EHHBIX TEXHHYECKHX CBOMCTB. BBICOKAS
IIPOYHOCTh, IUIACTHYHOCTH, IIOBBIIIIEHHAS TEIUIOMPOBOJAHOCTL, SIIEKTPOIPOBOMHOCTE M
CBapHBacMOCTh. Hapsaay ¢ sTuM MeTaluibl, H OCOOEHHO CTalb M UYYT'VH, IIPH JIEHCTBHH
PA3IIMYHBIX I'a30B M BIIArH CIIBHO KOPPOIUPYIOT H TPeOVIOT CIIEIIHAILHON 3aIlHTHI.
Teopernyeckast 4acTb: [{eHTpalbHO-CXKaThle KOJIOHHBI ITPHMEHSIIOTCS OIS IOAAEP-KaHI S
MEKIYATaKHBIX TEPEKPRITHIT M MTOKPBITHH 3JaHII, B pabOUlX IUIO-IagKax, ITYTeIPOBOAAX,
ACTakagaxX M T. II. [[eHTpalmbHO-CKaAThle CTEPKHH padoTarT B COCTaBE KOHCTPYKTHBHBIX
BIIEMEHTOB H KOMITUIEKCOB TSDKEJIBIX PelIeTYaThIX (DEPM H paM, CKaThIX 3JIEMEHTOB BAaHTOBBIX
CH-CTEM H T. II.

KonoHHBI TIepefatoT Harpy3Ky OT BBIIIENEKAINeH KOHCTPYKITHH Ha (PYH-JaMeHTHI H COCTOST
U3 TpeX YacTeH, OoIpeJelnseMblX HX Ha3HAauYeHHeM: 1)OroJIOBOK, Ha KOTOPEIH OITHpaeTCs
BBIIIENIE KAIAasd KOHCTPYKI[HS, Harpy-Kamwlmasd KOIOHHY, 2)CTepKeHb — OCHOBHOM
KOHCTPYKTHBHBIH 5SIIEMEHT, IIepeJalollMil Harpy3-Ky OT OrojloBka K ©Oa3ze; 3)0asa,
MepeJaroas Harpy3Ky OT CTeP)KHS Ha (PyHaMeHT.

an%%ﬁgﬁgggﬁ%”ﬂ%ﬁzim [IEHTPAIbHO-CKAThIX KOIIOHH H CTepPKHEMH

Ceptudpmkar:  12000002A633E3D113AD425FB50002000002A6
Bnageneu; LiebsyxoBa TaTeAHa AnekcaHgpoBHa 'TEp}I{HEﬁ C IPYTHMH 3IIeMEHT AMI
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KOHCTPYKTHBHOI'O KOMITJIEKCA 3aBHCAT OT BHJa KOHCTPYKIMMH. KOITOHHEI H CXKaThkle CTEPKHH
IPOEKTHPYIOT ITOYTH HCKIIIOUHTEIIFHO CTAIbHBIMH.

Xoporro pabdoraroT Ha IEHTPalIbHOE CJKaTHe M SKOHOMHBIE II0 3arpaTe MeTala
TPyOOOETOHHEBIE KOJIOHHEI, CTEPKEHh KOTOPBIX COCTOHT M3 CTAJIBHOH TPYOBI, 3aIIOJIHEHHOH
OetoHOM. Ilo cTarMyeckoil cXeMe H XapaKTepy HarpyXKeHHS KOJIOHHBI MOI'YT OBITh
OMHOSIPYCHEIE H MHOTOSPYCHBIE. KOJOHHBI H CXKaThle CTEPKHH OBIBAIOT CITJIOIIHBIMH IJIH
CKBO3HEIMH. OOBIYHO CEYEHHE CIUIOIIHOH KOJIOHHEI IIPOEKTHPYIOT B BHJIE IIIHPOKOIIOJIOYHOTO
IBYTaBpa, IIPOKAaTHOI'O MJIM CBApHOro, Hambornee YIOOHOIO B HM3TOTOBIIEHHH C ITOMOIIBIO
aBTOMAaTHYECKOH CBAapKH H  IIO3BOJLIIOIETO ITPOCTO  OCVIIECTBIISATH  ITPHMBIKAHIE
IMMOAJMEPAMBAEMBIX KOHCTPYKIMH. CTEpXKEeHh CKBO3HONH IIEHTPaIbHO-CKATOH KOJIOHHBI
OOBIYHO COCTOHT H3 JIByX BeTBeH (IBEeIIepPOB HIIH JABYTABPOB), CBS3aHHBIX MEKIY COOOI
pemerkamMi. Ochb, IepeceKarolas BETBH, HA3BIBAeTCS MaTEpHAILHOM, OCh, ITapalielbHas
BETBSM, HA3bIBACTCS CBOOOMHON. PaccTosHHE MeXIY BETBSAMH YCTAHABIIMBAETCS M3 YCIIOBHS
PABHOYCTOMYHBOCTH CTEPHKHSL

B kapkacax OJHOATaXKHBIX ITPOHM3BOACTBEHHBIX 3JaHHI ITPHMEHSIIOTCS CTAJIbHBIE KOIIOHHEI
TpeX THIIOB. IIOCTOSHHOIO IIO BBICOTE CEYEHHS, IEPEMEHHOIO IIO0 BBICOTE CEUYEHHS —
CTYIIEHYATRIE H B BHJIE IBYX CTOEK, He JKECTKO CBS3AaHHBLIX MEXKIY COO0H, — pas3elbHEIE.

B KOJIOHHAX ITOCTOSIHHOTI'O ITO BEICOTE CEUYEeHHS HarpyskKa MOCTOBBIX KPaHOB IIEpeacTcCs Ha
CTepP’KEHb KOJIOHHEI Yepe3 KOHCOIM, Ha KOTOPBIE OIIHPAIOTCS ITOAKPAHOBRIE OalIKH. CTEpKEHD
KOJIOHHBI MOKET OBITH CIUIOIIHOIO HIIH CKBO3HOI'O CEYeHHS. BOJBINoOe JOCTOMHCTBO KOJIOHH
IOCTOSIHHOTO cedeHHS (0cOOeHHO CIUIOIIHBIX) — HX KOHCTPYKTHBHAs ITPOCTOTA,
o0ecreynBaroas HeOOIBIIVIO TPYA0EMKOCTh H3TOTOBIIEHN . OTH KOJIOHHBI IIPHMEH SIEOT TIPH
CPaBHHTEIBHO HEOOIBHMION I'PY30IOAbeMHOCTH KpaHOB (Ql5—20 T) H He3HaYHTEIbHOH
BBICOTE Ilexa (H g0 8—10 m).

[Ipu xpaHax GONBINOI IPY30IMOIEEMHOCTH BEITOJHEE IIEPEXOIUTH Ha CTYIIEHYATHIE KOJIOHHEL,
KOTOPBIE IS OMHOATAKHBIX IIPOM3BOJCTBEHHBIX 3IaHHH SBISIOTCS OCHOBHBEIM THIIOM
KOJIOHH. IlomkpaHoBass Oalka B STOM CIIyYae OIMMPAeTCS Ha VYCTYII HHJKHETO VYYacTKa
KOJIOHHBI H PacCIIONaracTcs 1o OCH ITOJAKPaHOBOH BETBH.

B 31aHMSX ¢ KpaHaMH, PacIIONOKEHHEIMH B IBa IPyca, KOIIOHHBI MOI'YT HMETH TPH YYacTKa C
Pa3HBIMH CEYEHHSIMH IO BBICOTE (JABYXCTYIIEHYAaThIe KOJIOHHEI), JOMOIIHHUTEIbHbIE KOHCOIIH 1
T. JI.

[Tpn xpaHax oco0oro pekrmMa paboTH MHOO AeIaloT IMPoeM B BepxXHeH 4acTH KOIOHHEI (ITPH
ee IIMMPHHE He MeHee 1 M), MO0 YCTpaHBAIOT ITPOXOJ MeKAY KPaHOM H BHYTPEHHEH I'PaHbIO
BEPXHEN YaCTH KOJIOHHEI .

B pasnenpHBIX KOJMOHHAX IIOAKPAHOBAs CTOHKA M INMATpOBas BETBbh CBS3aHbI THMOKHMH B
BEPTHKAIPHOH INIOCKOCTH TI'OPH30HTAJIPHBIMH IUIAHKAMH. braromaps sToMy IIOAKPaHOBAas
CTOHKa BOCIIPHHHMAET TOJBLKO BEPTHKAIBHOE YCHIIME OT KPaHOB, a INarpoBas paboTaeT B
CHCTEME IIONEPEY-HOM paMbl H BOCIIPHHHMAET BCE ITPOYHE HArPy3KH, B TOM YHCIIE
TOPH30H-TAJILHYIO TTOMEPEYHYIO CHIIY OT KPaHOB.

KOImOHHEI pa3gelbHOrO THIIA PAIfHOHAIBHBI ITPH HH3KOM PACIIOIOKEHHH KPaHOB OONIBIIOH
TPY30IIOIBEMHOCTH H ITPH PEKOHCTPYKIIHH I[EXOB (HAIIpH-Mep, IIPH PacIIHPEHHH ).

" Bonpochl M1 3aJaHHA

Bonpocwvr ona camoxonmpons

I. Pacyuer M KOHCTPYHpOBAaHHE OCHOBHOI'O 3JIEMEHTA I[EHTPAIbHO-CKATHIX KOIOHH H
CTEPIKHEH.

2.¥Y31Mel  IPUMBIKAHMSA  I[EHTPAIbHO-CKATHIX  CTEPKHEH C  JOPYTHMH  3IIEMEHTAMH

KOHCTPYKTHBHOI'O KOMIUICKCA.
LOOKYMEHT NOAMVUCAH
3NEKTPOHHOM MOOMMUCHIO
Ceptudmkar: - 12000002A633E3D113AD425FB50002000002A6
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3adanus (0oknao)

1. PacyeTr M KOHCTPYHPOBAHHE CKBO3HOH KOJIOHHEI.

2. PacyeT KOIIOHHBI HA YCTOHYHBOCTE OTHOCHTEIILHO MAaTEPHAIIBHON OCH X-X.
3. Pacyer KOIOHHBI Ha YCTOHYUBOCTE OTHOCHTEIIBHO CBOOOIHOH OCH Y-Y.

4. OroloBOK CIUIOIIIHOH KOIIOHHBI.

5. OromnoBoK CKBO3HOH KOJIOHHEI.

6. KoHCcTpyHpoBaHHe H pacueT 0a3bl KOJIOHHEL.

CnHcok JIMTEepaTyphbl.
1 MapytsH, A. C. (MHCTHTYT cepBHCca, TypH3Ma H gH3aiHa ((prnan) CKOY BT.
[Isaruropcke). PacueT H sKcliepHMEHTAIFHOE IIPOeKTHPOBAHHE CTAJIBHBIX pellleTYaThIX
IIPOTOHOB M3 THYTOCBAPHBIX ITpodHneH : yuel. mocodne / A.C. MapyrsH ; CKOVY, ¢pui. BT.
[Taruropcke, Umxenep. gak-1, Kad. cr-Ba. - [Iaruropck : [1D CKDY, 2014. - 116 c¢. -
[Ipun.: ¢. 75-113. - bubmuorp.: c. 72-74. - ISBN 978-5-905989-45-2
2 IMTapnamxkermy B.C. MeTtammmueckiie KOHCTPYKIIHMH, BKIFOYAsS cCBapKy. Hacte 1.
[Tpon3BOICTBO, CBOMCTBA H pad0Ta CTPOHTENIBHBIX cTajlel | DIeKTPOHHBIH pecype|: yueOHoe
nocoOue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIe JaHHEIe.— M.: MOCKOBCKHit
TOCYIApCTBEHHBIN CTPOHTENILHBIH YHHBEPCHTET, AN I Op Meana, 5bC ACB, 2014.— 161
¢.— Pexamv goctyma: http://www.iprbookshop.1ru/27040.— 3BC «IPRbooks», 1o mapoizo
3.1lapnamkesrmy B.C. IIpoekTHpoBaHHE H pacyeT METANIMYECKHX KOHCTPYKII

pabounX ITIOMAA0K | IeKTPOHHEBIH pecypc|: yueOHoe nmocobue/ ITapmammkerny B.C .,
BacwmkuH A A., bynatoB O.E.— DJIeKTpOH. TeKCTOBBIE JaHHbIe.— M.: MOCKOBCKHI
TOCYAAPCTBEHHBIN CTPOHTENBHLIN YHHBEPCcUTET, Al I1n Op Menna, ObC ACB, 2016.— 239
¢.— Pexam gocrymna: http://www.1prbookshop.1u/42909.— 5EC «IPRbooks», mo mmapomo?2.
J{onmoJIHATE/ILHAA JIUTEpaTypa:
1 MapytsH, A. C. IIpoeKkTHpOBaHHE CTaTbHBIX (PepM ITOKPHITHIH H3 IIPSIMOYTOIbHBIX,
POMOHYECKHX H IIITHYTOIbHBIX THYTOCBapHBIX ITpodHiIei : yuel.-crpaB. mocotue / A.C.
MapytsH, C.U. Dxba ; CKOY. - [laruropck : CKOY, 2012. - 156 ¢. : w. - Ilpumn.: c. 114-
154, - bubmiorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2.Bacumnbpena, T. B. MeTamnokoHCTPYKIIHH : [yueO. mocobue| / T.B. Bacumbera. - M. :

MHODPA-M, 2011. - 336 c. : umn. - ISBN 978-5-98281-226-1

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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IIPAKTUYECKOE 3AHATHE No8
Tema8 «Depmub»

Ileab padoThI: H3YUHTH (DEPMEI.

3HaHHe: cHcTeMbl (gepM H 00IacTh HX IIPHMEHEeHHS B CTPOHTEIBHBIX KOHCTPYKIIHSIX.
KoMITOHOBKY KOHCTPYKIIHH (pepM. YCTOHMYHBOCTb (pepM H CHCTEMEI CBsI3eH. OIpejelIeHHe
pacueTHOH Harpy3kH Ha (epMy H YCHIIHMH B €€ CTepKHSX. PacueTHBIE UIMHEI CoKaTHIX
3JIEMEHTOB H IIpeJelbHble THOKOCTH CTepKHEH. CTepKHEBBIE BIIEMEHTHI JIETKHX H TSKEIBIX
(epM. Y31IbI (pepM IIpH 3aBOJACKOH H MOHTa)XHOH cBapKe. BOITOBBIe MOHTaKHEIE CTBIKH Ha
¢nanax. IIpegBapurenbHO HampspKeHHBIE (pepMbl. CTPOMINIBHBIE H ITOACTPOITHIBLHBIE
(pepMbl. CHCTEMEI ITIEPEKPECTHBIX (DEPM.

YMeHMe: IIPOBOAHTH HHKEHEPHBIE HCIBITAHHMS, ITPOEKTHPOBATh JeTaldH M V31
METAJUTHYE CKHX

KOHCTPYKIIMH 3JaHHIH H COOPYKEHHI, CAMOCTOSTEILHO HCIIOIB30BaTh MaTeMaTHYECKHI
arrapar, COJACpJKaIlMICS B IJHMTeparype IO CTPOMTEILHBIM HayKaM, pPacIpsarhk CBOH
MaTeEMATHYECKHE TTO3HAHHMS, BECTH (PH3HKO-TEXHHYECKHE PACUETHl ¢ YYETOM COBPEMEHHBIX
TpeOOBaHMII H C HCIIOJIb30BAHHEM KOMIBIOTEPHBIX BBIYHCIHTEIBHBIX KOMIUIEKCOB H
ITPOrPaMM,

IPAMOTHO COCTABHTh PACUETHYIO CXeMYy COOPYKEHHS, BRIOpaTh Haubolee palfHOHAILHBII
METOJI pacyeTa Ha HaJle’KHOCTh O0ECIIEUHB IIPH 3TOM HEOOXOAUMYIO IIPOYHOCTE H KECTKOCTH
BJIEMEHTOB C VYETOM PEaJIbHBIX CBOHCTB CTPOHTIEIIBHBIX MAaTepHalIOB, HCIIOIb3YS
COBPEMEHHYIO BBIUHCIHTEIIFHYIO TEXHHKY.

@dopmMHpYeMble KOMIETEHIIHH HJIH HX YaCTH

Kon DOopMyIHPOBKA:

1K-3 IC11I0CcOOHOCTD ITPOBOAHTE PACHCTHOC 00OCHOBaHHE H KOHCTPYHPOBAHHE CTPOHTCJIbHBIX
I{GHGTP}"KL[Hﬁ 3JIaHHH H Eﬂﬂp}"}I{EHI]ﬁ ITPOMBIIUICHHOI'O H I'PAAKTdHCKOI'O HA3HAYCHH A,

AKTYAIbLHOCTh TeMbl: AKTyalbHOCTh palOTHl CBSI3aHA C TeM, YTO C Pa3BHTHEM
METAJUTYPIrHYeCKOH ITPOMBIIIUIEHHOCTH pacTeT 00beEM H HOMEHKIIaTypa MeETa/NIMYeCKHX
H3JIeTIHIT B CTPOHTENBCTBE H OCOOEHHO aCCOPTHMEHT M3 aTIOMHHHS. M3 cTalbHOTO IMpoKaTa
BO3BOJAT KaPKAChl IIPOMBIIIIIEHHBIX H I'PakJaHCKHX 3JaHHil, MOCTEI, H3TOTOBIISIFOT apMaTypy
I Kelle300eTOHa, KPOBEIBHYIO CTajlb, TPYOBI, a TakKXe pa3lIHYHble MeTalUIHYeCKHE
H3JIEIHS, 3aKIIENIKH, OOITEI, TBO3H, IMYPYIILI. Pa3IHYHEIH IIPOQHIIb aTFOMHHHS HCITOJIb3YEOT
IUI H3TOTOBIIEHHS HECYITHX H OI'PaXJIAFOILIMHX KOHCTPYKIHH, ¢ [IIHpokoMy HCIIOIE30BaHHIO
METAJUIOB B CTPOHTEILCTBE CIIOCOOCTBYET Psf HX IIEHHBIX TEXHHUYECKIX CBOICTB: BBICOKAS
IIPOYHOCTh, IUIACTHYHOCTDH, IIOBBIIIEHHAS TEIUIOIPOBOJHOCTh, 3IEKTPOIIPOBOAHOCTh H
CBapHBAeMOCTh. Hapsamy ¢ STHM MeTaUIbl, H OCOOEHHO CTalb H YYI'YH, IIPH JeHCTBHH
Pa3IIMYHBIX I'A30B H BIIalrH CHJIEHO KOPPOAHPYIOT H TPeOYIOT CIIEIHAIbHOH 3aIIHTHI.

Teopermueckas 4acTb: IIponcxoxaeHne TepMIHa «(pepMa» OepeT Hadalo OT JIaTHHCKOIO
firmus, To eCTh «ITPOYHBIH, KPEITKHI.

QDepMOH HA3BIBAETCSA CHCTEMA CTEPKHEH COEJQHHEHHBIX MeEXAy co0OH B y3lMax H
O0pa3yIoOIIX TEOMETPHYECKH HEHU3MEHIEMYIO KOHCTPYKIHIO. IIpH y37T0BOH Harpyske
KECTKOCTh VY3JIOB HECVIIECTBEHHO BIIHSIET Ha PaldoTy KOHCTPYKIIHH, M B OOIBIIMHCTBE

CIIy4aeB HX MOJKHO pacCMaTpHBaTh KaK IMApPHHPHBIE. B 3TOM ciIydae Bce CTepKHH (epm

HCTTRITRIRATOT TOITRKO NACTATHRATOTITIE WITH CHITMAROIIHE OCCBBIC YCHIIHA.
AJOKYMEHT NOAMNWUCAH

SNEKTPOHHOM MOANMUCHIO HO Oolee TPYAOCMEKILT B H3T'OTOBJICHHII.
Cepthdukar: | 112000002A633E3D113AD4 26FB50002000002A6 OCTeHYaThIMH OallkaMH TeM 60]]111_[[6:, M
Bnafened; Lebayxoea TaTtbRHa AnekcadapoBHa
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@epMbl  OBIBAIOT IUIOCKHMMH  (BCe  CTEepKHH JeXaT B OJHOH IUIOCKOCTH) H
IIPOCTPAHCTBEHHBIMH.

[Imockne ¢epmbl BOCIIPHHHMAIOT HarpysKy, IPIIOKEHHYIO TOIbBKO B HMX IUIOCKOCTH, H
HY/KJIAIOTCS B 3aKPEIUIEHHH HX CBI3SMH. [IpocTpaHCTBeHHBIE (pepMBI O0Pa3yIOT KeCTKHII
ITPOCTPAHCTBEHHBIH OPYC, BOCIIPHHIMAOIIII Harpy3KY B IIF0OOM HallpaBJICHHI

OCHOBHBIMH 3JIEMEHTaMH (pepM SRIISIOTCS IT0sgca, 00pa3yIoNHe KOHTYP (pepMbl, H pelleTKa,
COCTOSII[AS U3 PACKOCOB M CTOeK. COeQHHEHHE 3IIEMEHTOB B Y3JIaX OCVYINECTBIISIETCS ITYTEM
HEIIOCPEACTBEHHOIO ITPHMBIKAHHS OIHIX S3IIEMEHTOB K JPYTHM HIIHM C ITOMOIIBIO Y3IIOBBIX
(pacOHOK. DNEMeHTHI (PEPM ILEHTPHPYIOTCS ITO OCSIM I[EHTPa TSDKECTH JIJIS CHIDKEHH S Y3JIOBBIX
MOMEHTOB M 00ecTieueHH I pabOoThl CTEPKHEN Ha OCEBBIE YCIIIHSL.

PaccTosHie MeXay COCETHHMH Y3IaMH IT0SICOB Ha3bIBAETCS MaHEIbIO (dB - ITaHEIb BEPXHETO
nosica, dH - HHJKHET 0), a pacCTOSHIE MeKIy OITOpaMH - ITponeToM (/).

[Tosica hepM paboTaroT Ha ITPOAOIIBHBIE YCHINS H MOMEHT (aHAIIOTHYHO ITOSICAM CIIOIIHBIX
0alloK), pemieTKa (pepM BOCIIPHHHMAET B OCHOBHOM ITOIIEPEYHYIO CHIIY, BBIIIOIHSS () YHKIHH
CTEHKH OaJIKI.

3HaK ycHIIHA (MHHYC - CKaTHe, IUIFOC - PacTSDKEHHE) B BJIeMeHTaX PelIeTKH (epM C
IMapaUIelIbHEIMH  ITOSCAMH MOXKHO  ONpPEeJelMTh, €CIH BOCIIOIB30BAThCA  ““‘OallOuYHOH
aHaJIOTHEN .

CrambHble (EpMBI IIMHPOKO IIPHMEHSIOTCS BO MHOIHX OOAacTSX CTPOHTEILCTBA, B
TIOKPBITHSIX M TePEKPHITHSIX ITPOMBIIIUIEHHBEIX H TpaKJaHCKIX 3[aHIHiI, MOCTaX, OIlOpax
IIHHHH 3JIeKTpoIepefaud, 00beKTax CBS3H, TEIEBHAEHHS H paJHOBelaHN s (OaIllHH, MAuTHI),
TPAHCIIOPTHBIX ACTaKagaX, THAPOTEXHHYECKIX 3aTBOPAX, IPY30IIOABEMHEBIX KpaHax M T. II.
@epMbl HMEIOT Pa3sHYI KOHCTPYKI[HIO B 3aBHCHMOCTH OT HaszHAauYeHHS, Harpy3o0K H
KIIaCCH()HIHPYIOTCS 110 Pa3IIYHEIM ITPH3HAKaM:

IO CTaTHYeCKOIl cXeMe - Oallo4HEIe (pa3pe3Hble, Hepa3pe3Hble, KOHCOIbHBIE);,

II0 OYEePTAHHIO IIOSICOB - C IIApallIe]IbHBEIMH I1OSCaMH, TparelleBHIHBIE, TPEYI OJIBHEIE,
IOJIMI OHAJIbHBIE, CETMEHTHEIE

ITO CIT0cO0Y COETHHEHNS SIIEMEHTOB B Y3lIaX - CBapHBIE, KIIETIaHHbIE, OOITOBEIE,

II0 BEIMMYMHE MaKCHMAJIBHOIO VYCHIIMS - JIETKHE - OJHOCTEHYAThIE C CEUECHHSAMH U3
npoKaTHEIX ITpodmmeii (yeume N < 300 kH) u TsSKennble - ABYXCTYIIEHUATHIE ¢ 3JIeMeHTaMH
cocraBHOro ceueHH (ycrane N > 300xH).

[TpoMeXyTOUHBIME MeXKIYy (pepmMoH H OalkoH SBIITIOTCSI KOMOHHHPOBAHHBIE CHCTEMBI,
COCTOSIIHE M3 OalKH, IOAKPEIUIEHHOH CHH3Y IIIIPEHTEIEM IIH pacKocaMH JIHOO apKOH
(cBepxy). llomkpeIUIsronme 3JIeMeHTHl YMEHBIIAIOT HM3THOArOMMH MOMEHT B Oalke H
IOBBIMIAIOT JKEeCTKOCTh cHcTeMBl (pHc.9.4."). KoMOHHHpOBaHHBIE CHCTEMBI ITPOCTHI B
H3TOTORJIEHHH (MMEKT MEHbINee YHCIO 53JIeMEHTOB) H PalHOHAIbHBI B  TSDKEIIBIX
KOHCTPVYKIIMSX, a TAKXKe B KOHCTPYKIIHSX C ITOJIBHKHBIMH HAIPY3KaMH.

D@ dekTHBHOCT, (epM KOMOHMHHPOBAaHHBIX CHCTEM MOXKHO IIOBBICHTB, CO37[aB B HHX
IIpeABAPHTEILEHOE HAIIPSDKEHHE.

B (depmax IOIBHKHBIX KpPaHOBBIX KOHCTPYKI[HH H IIOKPBITHI OOIBIIHX ITPOJIETOB, IJIE
yMeHbIIIEHHE Beca KOHCTPYKI[HH JaeT OOJIbINOH SKOHOMHYECKHH 3(Q(eKT, IIpHMEHSFOT
AIIFOMHHHEBBIE CITJIABEI.

" Bonpochl B 3a1aHHA

Bonpocwvr ona camoxonmpons

1.Y1o Takoe (pepmMa.

2. D PeKTHBHOCTD (pepM.

3. Bugsr gepm.

4. OCHOBHBIE BIIeMeHTHI (hepM.
OOKYMEHT noanmncAH
SNEKTPOHHOW NMNOAMUCHIO
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6
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1. KoMIToHOBKa KOHCTPYKI[HEL (pepM.
2. THIIBI ceueHH I cTepKHEH (pepM.
3. IToxOop cedeHH 3IIeMEHTOB (PEPM.
4. @epMBI U3 TPYO.
CnHcoK JINTepaTyphbl.
1. OcHoBHAA JHTepaTYypAa:
1 MapytsH, A. C. (MHCTHTYT cepBHca, TypH3Ma H Ju3aiiHa (prnan) CKOY B T.
[IsaTuropcke). PacueT H sKcliepHMEHTAIFHOE IIPOEKTHPOBAHHE CTAIIBHBIX pelleTYaThIX
IIPOTOHOB M3 THYTOCBAPHEIX ITpodHieH : yue0. mocodone / A.C. MapyrsH ; CKOVY, ¢pui. BT.
[Iararopcke, UHxeHep. dak-1, Kad. cT-Ba. - [laruropek : IIO CKDY, 2014. - 116 c. -
[Tpun.: ¢. 75-113. - bubmuorp.: c. 72-74. - ISBN 978-5-905989-45-2
2 Ilapnamkesmy B.C. MeTtamtHiyecKHe KOHCTPYKIHH, BKIFOYAS CBApKy. YacTts 1.
[Ipon3BocTBO, CBOMCTBA H pad0oTa CTPOHTEIBHBIX CTajllel | OIIeKTpOoHHBIH pecypc]|: yueOHOe
nocooue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIE JaHHEIe.— M.: MOCKOBCKHit
TOCYIaPCTBEHHBIH CTPOHTENBHEIN YHUBEPcHTET, A [1u Op Memgna, 5bC ACB, 2014.— 161
¢.— Pexam gocryma: http://www iprbookshop.1u/27040.— 5EC «IPRbooks», mmo mmapomo
3.1IapmamnkeBry B.C. [IpoekTHpoBaHHe H pacyeT METAIINYECKHX KOHCTPYKIIHIA

pabounX ITIOMAA0K | 3IeKTPOHHEBIH pecypc|: yueOHoe nmocobue/ ITapmammkermy B.C .
BacwmkinH A A., bynaroB O.E.— DJIeKTpoH. TeKCTOBBIE JaHHBIe.— M.. MOCKOBCKHH
TOCYAapCTBEHHBIH CTPOHTEIBLHBIH YHHBEPCHTET, Al [T Op Meana, O5C ACB, 2016.— 239
¢.— Pexam gocryma: http://www .iprbookshop.1u/42909.— 5EC «IPRbooks», mmo mapomzo2.
J{omoJIHATE/ILHASA JIMTEPpaTypa:
1 . MapytsH, A. C. IIpoeKTHpoBaHHE CTaIbHBIX (PepM ITOKPBITHIH H3 IIPSIMOYTOIbHBIX,
POMOHYECKHX H IIATHYTOJIbHBIX THYTOCBapPHHBIX ITpogHIIeH : yuel.-crpaB. rmocodne / A.C.
MapytsaH, C.M. Okba , CKDY. - [Iaruropck : CKOY, 2012. - 156 ¢. : wiu. - Ilpun.: c. 114-
154. - bubmmorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2.Bacumnbpena, T. B. MetamiokoHCTpyKIHH : [yueO. rmocoOue]| / T.B. BacunbeBa. - M. :

MHODPA-M, 2011. - 336 c. : umn. - ISBN 978-5-98281-226-1

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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ITPAKTUYECKOE 3AHJTHE Ne9

Tema9 «Koncmpykuuu 30aHUIL U COOPYHCEHUI PA3IUYHO20 HA3HAYEHUL)

]_[E.]'lb pﬂﬁﬂ'l'hl: OBJIaJICTE HABBIKAMIL IIPOCKTHPOBAHIIA MaJIOOTAHBIX H MHOI'O3TAKHBIX
BI[EIHI]I‘L AJUIBIX H ITPOMBIINTITICHHBIX 3IIaHHI H3 KOHCTPYKTHBHBIX SHYCCK.

3HaHHe: KOHCTPYKIITHH OJHO3TAKHBIX IIPOH3BOJCTBCHHBIX 3IIAHHH. ED.'I]LH_[EHPGHETHBIE
ITOKPBITHA C IUIOCKHMH HCCYIIHMH KOHCTPYEKIIICIMH. CTalnbHBIE KapPKadCbl MHOI'O3TAd’KHbBIX

sgaHii. [IpocTpaHCTBEHHBIE KOHCTPYKIIMH ITOKPBITHI 34aHHI. JIHCTOBBIE KOHCTPYKIIH.
BEICOTHBIE COOPYKEHH AL

¥YMeHne: BEIOpaTh COOTBETCTBYIOIIHE CTPOHTENBHBIE KOHCTPYKIHH IJISI IIPOEKTHPOBAHHS U
BO3BEJIEHHS 3JaHHIL H COOPYKEHHH Pa3/IMYHOI 0 HasHAYEHHS, BEIJIEIISITE B CIIOKHOM OOBEKTE
IIPOCTEHIIINE THIIBI HECYIIMX KOHCTPYKI[MH, COCTABISATh PACUETHBIE CXEMBI 3JaHHH H
COOPYKEHHIH.

@ opMHpYeMble KOMIETEHIIHH HJIH HX YACTH

Kox DopMyIHPOBKA:

1K-3 ICTIOCOOHOCTB ITPOBOAHTE PACHCTHOC 00OCHOBaHHE H KOHCTPYHPOBAHHE CTPOHTCIJIBHBIX
I{GHGTP}"KL[Hﬁ 3JIaHHH H Eﬂﬂp}"}I{EHI]ﬁ ITPOMBIIUICHHOI'O H I'PAAKTdHCKOI'O HA3HAYCHH A,

AKTYAJIBHOCTh TeMbLl: AKTYAIbHOCTh pPalbOThI CBS3@aHA C TEM, YTO C PasBHTHEM
METAJUITYPIrHYECKOH ITPOMBIIIDIEHHOCTH pacTeT O0BeM H HOMEHKIIATYpa METaIlIMUYECKHX
H3IETHH B CTPOUTENBCTBE H OCOOEHHO aCCOPTHMEHT M3 alrOMHHNA. M3 cTalmbHOroO Impokara
BO3BOJSIT KapKacChl IIPOMBIIIIEHHEIX H I'PakIaHCKIX 3JaHII, MOCTEI, H3TOTORIISIOT apMaTypy
UL Kene300eTOHa, KPOBEIIBHVIO CTallb, TPYOBI, a TakKKe pPasiMuHble METaUIHYeCKHE
H3JIETHS, 3aKIIENIKH, OOITHI, TBO3MH, IMYPYIILI. Pa3IHYHELT IIPOQHIIb aTFOMHHHS HCITOIb3YIOT
11 H3TOTOBIIEHHS HECYIIHX H OIPaXJArOIIHX KOHCTPYKIH, ¢ [IIHpokoMy HCIIOIE30BaHHIO
METAJUIOB B CTPOHTEILCTBE CIIOCOOCTBYET PAJ HMX I[EHHBIX TEeXHHYECKIX CBOMCTB. BBICOKAS
IIPOYHOCTh, IUIACTHYHOCTDL, IIOBBIIIEHHAS TEIUIOIIPOBOAHOCTh, HSIEKTPOIIPOBOJHOCTE U
CBapHBAacMOCTh. Hapsay ¢ 53THM MeTaluibl, H OCOOEHHO CTalhb M YYL'YH, IIPH JIEHCTBHHU
Pa3IMYHBIX T'a30B H BIIarH CHJIBHO KOPPOAUPVIOT U TPeOVIOT CIIEI[HATIBHOH 3aIIHTHI.
Teopernueckass 4acTh: 3JaHHEe — 5TO HA3eMHOE CTPOUTEIIBHOE COOPYKEHHE C
MTOMEINEHHAMH IS ITPOKHBAHHUSI H (M) JeITeIbHOCTH JIFOJIeH, pa3MeIleHHS TIPOH3BO/ICTB,
XpaHEeHH I ITPOAYKIIHH HIIH coflep kaHu s *KHBOTHEIX| CHHIT 10-01-94. CHcTeMa HOPMAaTHBHBIX
JTOKYMEHTOB B CTPOHTEJIHCTRB .

COOpyKEHHE — 3TO EIMHNUYHBIA Pe3VIIbTAT CTPOHUTEIILHON AEATEIbHOCTH, IIPeJHa3HAYEHHEII
111 OCYIIECTBIIEHHUS OIPEEIeHHBIX ITOTPEOHTEIBCKIX () VHKIIHH.

[IoHgTHE «3MaHIS H COOPYAKEHHSI» B CHCTEME HOPMATHBHBIX JOKYMEHTOB ITOApPa3yMeBacT
«3JIaHUSA H IPYTHE CTPOUTEIILHBIE COOPYKEHIS.

KoHcrpykipm s3panms. @opma 31aHHS CO3HQAETCS IPH ITOMOIIMM OTAEIBHBIX 3JIEMEHTOB —
CTPOHUTEIIPHAIX KOHCTPYKI[HH, BEIITONHSFOIIUX HECYIIHE, OrpPa’kKIarOINHe HIIH COBMEIIEHHEIE
(Hecymmpe H orpaxgaronmme) QyHKOHH. COIMPOTHRIEHHE 3[aHHS WIH HHXEHEPHOIO
COOPYKEHHS CHIIOBBIM BO3JCHCTBHSIM OOECIIEUHBACTCS €r0 HECYII[MMH KOHCTPVYKI[HSIMI,
o0beJHHSEMBIMH B KOHCTPYKTHBHBIE CHCTEMBI (HCIIOJIb3YETCS TaKXKe TEPMHH '"HECYIIHE
cucteMbl"). [Io opHIMAaTPHONH CTPOHTEIbHOH TEPMHHOJIOTHH, HECYIIHE KOHCTPYKI[HH — BTO
CTPOUTEJIPHBIE  KOHCTPYKI[HH, BOCIIPHHHMAIOIHME  HArpy3KH W  BO3JEHCTBHS U
00eCIIeuHBarOIHe MPOYHOCTh, JKECTKOCTh M YCTOHYHMBOCTE 3QaHHH H COOPYKEHHIH. 3allHTV

RIAHUS  OT  RORMNEHUCTRUN  HECHIIOROTO XADNAKTCPa oOecIieuHBarOT OI'pa K JdHOIIIEC
OOKYMEHT NMOANMWUCAH

SNEKTPOHHON NOONUCHIO JOI BHYTPCHHHX Dﬁ’b&}iﬂE E SHaHHH OT
Ceprudukar: | 12000002A633E3D113AD425FB50002000002A6 aTMDC(l)EpHLI}{ BO3JCHCTBHIL, ITIYMOB H
Bnageney; Lebayxosa [ateaHa AnekcaHgpoeHa PYKLIHI BI[EIHI]IUI IIPOTHBOCTOSIT BHE IM
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BO3JEHCTBHSAM, IIPH STOM COXpaHSII (POpMY CTPOHTEIIBHOIO OOBEeKTa H CIIOCOOCTBYSA
BBITIOITHEHHIO €r0 () YHKIIHIA.

eCVINasi KOHCTPYKIIMS 3aHHMAET B COBPEMEHHOH apXHTEKTYpPe OCHOBOIIONArarollee MECTO.
KOHCTpYKIIHS MOKET CIYKHTh OCHOBHBEIM HMHCTPYMEHTOM IS CcO3JaHHA (POopMbI. OT
KOHCTPYKIIMH H HX (OPM 3aBHCHT PEIIEHHE OCHOBHBIX 3a7lad apPXHTEKTYPHI:
(YVHKIIHOHAIFHOM  OpraHH3aI[HH  ITPOCTPAHCTBA, HSCTETHKH COOPYKEHHSI H  €ro
SKOHOMHYHOCTH. B KOHCTPYKI[MSX KOHIIEHTPHPYIOTCS HOBEHIIME JOCTHXKEHHS HAYKH H
TeXHHKH. B koHie XX — Havane XXI B. IIOSBIWIOCH IIOHSATHE "KOHCTPYKTHBHAS
apxurtekrypa". OAHH H3 SpYaHINMX IIPeJCTABHTEIIEH 3TOrO HAIPABIEHHS — MCITAHCKHI
apxutekrop CaHrbsro Kamarpaga.

" BorpochbI H 32 JaHHS
Bonpocwetr ona camoxornmponsa

1.3manHue.

2.Ha yeM OCHOBBIBAIOTCS TEXHOIIOIHH BO3BEAECHHS 3JIaHHH H COOPYKEHHI.

3.CoopyKeHHE

4 KnaccudHkalys 1o HazHaYeHHIO

5.HazHaueHHe CTPOHTEIILHOH OTPaCiIH

3aoanusa (0oknao)

1. TexXHOIOrHYEeCKHE PEKHMEL.

2. ITapaMeTphI TEXHOJIOTHYECKOT O MPOIlecCa BO3BEAECHNS 3MaHI S HIIH COOPYKEHH L. .

3. TeXHOJIOTHYHOCTEh CTPOHTEILHOH IIPOIYKIIH.

4. TexHonmormyeckas CTpyKTypa IIpoliecca BO3BEAEHHI S CTPOUTEIBHBIX O0BEKTOB.

5. IIpoeKkTHO-CMeTHAS JOKYMEHT AI[HSL.

0. TexHomornyeckas ImpoeKTHaSA JOKYMEHTAIH L.

CnHCcoK JIMTepaTyphbl.
1. OcHoBHAA JIHTEpaTYpAa:
1 MapytsH, A. C. (MHCTHTYT cepBHca, TypH3Ma H Ju3aiHa (prinan) CKOY B T.
[Iaruropcke). PacueT H sKcIepHMEHTAIBHOE IIPOEKTHPOBAHIE CTAIIBHBIX PelleTYaThIX
IIPOTOHOB M3 THYTOCBAPHEIX ITpodunei | yued. mocobue / A.C. MapytsH ; CKOVY, ¢ui. BT.
[Taruropcke, Umxenep. gak-t, Kad. cr-Ba. - [Iaruropck : I[1D CKDY, 2014. - 116 c. -
[Ipun.: ¢. 75-113. - bubmuorp.: c. 72-74. - ISBN 978-5-905989-45-2
2 Ilapnamkesmy B.C. MeTalutHuecKHe KOHCTPYKIIHMH, BKIFOYAs CBapKy. YacTts 1.
[[pon3BOACTBO, CBOMCTBA H padoTa CTPOHTEIIFHBIX cTalel | DIeKTPOHHBIH pecype|: yueGHoe
nocoOue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIe JaHHEIe.— M.: MOCKOBCKHIt
TOCYAApPCTBEHHBIH CTPOHTENILHBIN YHHBEPCHTET, Al I Op Meana, O5C ACB, 2014.— 161
¢.— Pexama goctyma: http://www iprbookshop.1u/27040.— 5EC «IPRbooks», mmo mapoizo
3.1IapmamnkeBry B.C. [IpoekTHpoBaHHe H pacyeT METAINYECKHX KOHCTPYKIIHI

pabounx ITIOMaA0K | OIeKTPOHHEIH pecypc|: yueGHoe mocobue/ ITapmammkerimy B.C.,
BacwmkuH A A., bynatoB O.E.— DJIeKTpOH. TeKCTOBBIE JaHHbIe.— M.: MOCKOBCKHI
TOCYAAPCTBEHHBIN CTPOHTENBHLIN YHHBEPCcUTET, All I1n Op Meamna, O5C ACB, 2016.— 239
¢.— Pexama gocryma: http://www .1prbookshop.1u/42909.— 5EC «IPRbooks», mmo mapomzo2.
JlomoJIHHTE/ILHASA JINTEPaTypa:
1 MapytsH, A. C. IIpoeKTHpOBaHIE CTaTbHBIX (PepM ITOKPHITHI H3 IIPSIMOYT OITBHBIX,
POMOHYECKHX H IIITHYTOIbHBIX THYTOCBapHBIX ITpodHiIei : yuel.-crpaB. mocodue / A.C.
MapytsH, C.U. Dxba ; CKOVY. - [Iaruropck : CKOY, 2012. - 156 ¢. : w1 - Ilpum.: c. 114-
154. - bubmmorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2.BacueeBa, T. B. MeTtammmokOHCTPYKIHH : [ yaeO. mocobue| / T.B. Bacumsesa. - M. :

[OKYMEHT MNOONUCAH o o
SNEKTPOHHOW NOAMUCHIO ISBN 978-5-98281-226-1

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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ITPAKTUYECKOE 3AHJATHE Nel0

T'emal 0 « PekoncmpyKkuuay

Ileasr padorbr: O3HAaKOMIEHHE C OOIMMMHI CBEJSHHSIMH H IOHSTHSAMH IIO ITPOBEJEHHIO
PEKOHCTPYKIIHH 3JaHHH H COOPYKEHHH, a Takke C OCHOBHBIMH (PaKTOPAMH,
OIpeIEISFOINHMH HeOOXOHMOCTE ITPOBeAeHHS pad0T IO PEKOHCTPYKIIHH.

3nanne: oOCIIEJOBaHHE H OIEHKAa TEXHHYECKOIO COCTOSHHS KOHCTPYKIHMH. JlepeKThl H
MOBPEKACHNSI METAUIMYECKHX KOHCTPYKIHI. OIpeAeleHHe JIeHCTBYIOIMHX Harpy3oK.
OLleHKY Ka4eCTBa CTaIH SKCIUIyaTHPYeMbIX KOHCTPYKIIHH.

YMenHe: OIpeelsarh CPOKH CITYKOBI 3IIEMEHTOB 3J4aHHS, BEISBIIATH Jie (DEKTHI, BOZHHKAIOIIHE
B KOHCTPYKTHBHBIX SJIIEMEHTAX 3JaHHI, OL[EHHBATh TEXHHYECKOE COCTOSHHE KOHCTPYKIIHI
30AHHI H KOHCTPYKTHBHBIX 3JIEMEHTOB, BEIOIOIHSATH OOMEpPOYHBIE PaOOTHI M ITPHMEHSTEH
HHCTPYMEHTalIbHbIe METOABl KOHTPOISA SKCIDIYyaTallHOHHBIX KaueCcTB KOHCTPYKI[HIT,
IIPHHAMATh PEIIeHHE O TEeXHHYECKOH H SKOHOMHYECKOH I[elIecOO0pPa3sHOCTH ITPOBECHHS
paloT II0  PEeKOHCTPYKIHH, pa3padaTeiBaTh  OOINECTPOHTEIbHBIE  MEpPOITPHITHSL,
HaIlpaBIIEHHBIE Ha IOJJIepKaHHe 5SKCIUTyaTal[HOHHOH HaJeKHOCTH 3IaHHI, BBIIIOIHITEH
IePEIUIaHHPOBKY H IIPeyCMaTPHBATh 3JI€MEHTEI MOJIE PHH3ALIHH 3IaHHI.

®opmupyemMble KOMIETEHIHH HJIH HX YaCTH

Kox OopMyIIHPOBKA:

1K-3 ICTI0COOHOCTB ITPOBOJAHTE PaCHUCTHOC 000OCHOBaHHE H KOHCTPYHPOBAHHC CTPOHTCIIbHBIX]
KGHCTp}*’ICL[Hﬁ 3JIaHHH H CGGP}OI(EHI]I‘T ITPOMBIIUICHHOI'O H I'PaXKIdHCKOI'O HA3HAYCHH A,

AKTYAJILHOCTHL TeMbL: AKTYalbHOCTh palOTEl CBS3aHAa C TEM, UYTO C Pa3BHTHEM
METAJUTYPIHYECKOH ITPOMEBIIIUIEHHOCTH pacTeT O00BbEM M HOMEHKIATypa METAIIMYECKHX
H3ACIHIL B CTPOUTENBCTBE H OCOOEHHO aCCOPTHMEHT M3 alFOMHHIS. M3 cTalbHOIO IpoKaTa
BO3BOJAT KapKachl IIPOMBIIIIEHHBIX H I'PpakJaHCKHX 3MaHIHI, MOCTEI, H3TOTOBIISIIOT apMaTypy
IS Kelle300eTOHAa, KPOBEIBHVIO CTallb, TPYOBRI, a TaKKe Pa3MYHbIE METAJUIHYECKHE
H3JIETHS, 3aKIIEIIKH, OOIIThI, TBO3H, IMYPYIILI. Pa3IHYHBIH IIPOQHIIb aTFOMHHHS HCITOJIb3YEOT
JUI H3TOTOBIIEHHS HECYIIHX H OI'PaXJIAFOIIMHX KOHCTPYKIMH, ¢ [IIHpokoMy HCIIOIB30BAHHIO
METAJUIOB B CTPOHTEILCTBE CIIOCOOCTBYET P MX IIEHHBIX TEXHHYECKHX CBOMCTB. BBICOKAS
IIPOYHOCTh, IUIACTHYHOCTH, IIOBBIIEHHAS TEIUIONPOBOJAHOCTE, SIIEKTPOITPOBOAHOCTE M
CBapHBacMOCTh. Hapsamy ¢ sTHM MeTaluibl, H OCOOEHHO CTalbh H YYT'VH, IIPH JIEHCTBHH
PA3IIMYHBIX I'a30B M BIIArH CHIBHO KOPPOAUPYIOT H TPeOVIOT CIIEIIHAILHON 3aIIHTHI.
Teopernyeckast YacTh: PEKOHCTPYKI[HA 34aHHIL H COOPYKEHHH - 3TO HX IIEPEYCTPOHCTBO C
I[ENbI0 YaCTHYHOIO HJIH TIOJHOIO H3MeHeHHS (PYHKIIHOHAJIBbHOIO HazHAYEHHS, YCTAaHOBKH
HOBOro 3((PeKTHBHOr0 O00OPYAOBAHHS, YIYUIIEHHS 3aCTPOHKH TePPHTOPHIl, ITPHBEICHHSI B
COOTBETCTBHH C COBPEMEHHBIMH BO3POCIIIHMH HOPMAaTHBHBEIMH TpeOOBaHHSIMH.

OHa SBISETCS 4YacThi0 OOIEH PEKOHCTPYKIHH ITPOM3BOACTBEHHBIX TIPEIIPHUSATHI HIIH
TOPOJICKOrO pailioHa, JKHIIOIO MAacCHBa, KOMIUIEKCA COIHMAbHO-OBITOBBIX, KYIBTYPHBIX
VUPEKICHIH.

PEeKOHCTPYKIMS 3aHHI H COOPYKEHHH OCVYIIECTBISETCS H IIPH IPOBEIEHHH TEXHHYECKOIO
IEPEBOOPYKEHHS IIPEANPHUATHI, OHHAKO B STOM CIIy4yae pacxoAbl Ha CTPOHUTEIILHO-
MOHTAa KHBI€ PaOOTEI HE JOMKHEI IIPeBRIIATE 10% 00X KAl TaIOBIOKEHIH.
[IepeyCTpORCTBO BKIIFOYAET IEPETUIAHHPOBKY H VBEIIHUEHHE BBICOTHI IIOMEIIIEHHI, YCHIIEHHE,

JaCTHYHYIO Ppa3z00pKy H 3aMeHy KOHCTPYKI[HIL, a TakKKe HaJCTPOHKY, ITPHCTPOHKY H
VITVUTTIEHHE (hacaTOR RTAHUIL

OOKYMEHT rnogarnnucaH l
SNEKTPOHHOW NMoArNChIO PaTek H B VIIVHOICHHES apXHICKTYPHOI'O
Cepmudhburar: 12000002A633E3D113AD425FB50002000002A6 TbHOCTD,
Bnageney;: Webayxoea TatbaHa AnexkcaHapoesa i XapaKTep, YYHTBIBATh JIIHTEIIBHYIO
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IIEPCTIIEKTHRY Pa3BUTHSI TOpPOJa, paloHa, IIPeanpHITHii. HeKOMIIIEKTHOCTh II0JXO/Ia,
VI OBIETBOPEHU A TOINBKO HHTEPECAM CETOMHSAIIHETO JTHS, OTCYTCTBHE IEPCIIEKTHBHOIO TIJIaHa
MOIL'YT TIPHBECTH Yepe3 OIpPeJelIEHHOe BpeMSI K HEBO3MOXKHOCTH OCVIINECTBIIEHH
ITOCTIE IYIOIEN PEKOHCTPYKIIHH 03 CHOCA CIIOKHBIIHICS ITOCTIE IIPOBEIEHHS PEKOHCTPYKI[HH
3aCTPOHKH.

Kak mpaBHIIO, PEeKOHCTPYKIIHS KIIBIX, TpakJaHCKIX M IIPOH3BOACTBEHHBIX 3aHIII
ITPOBHIUTCS B VYCIOBHSX IIOBBOIEHHOH CTECHEHHOCTH, YTO HEe IIO3BOISIET HCITOIB30BaTh
OITHMAJIbHBIE KOMIUIEKTHEI CTPOMTEIBHBIX MEXAHH3MOB M MAIllMH, OPraHH30BBEIBATH MECTa
CKIIQJUPOBAHUS JUIS CO3MaHHSI HOPMATHBHBIX 3allaCcOB MaTepHalloB M H3AeiHH. Cama
IOCTaBKa KOHCTPYKIUHMH (OCOOEHHO KpPYITHOraOapHTHBIX) MOJKET OBITh YPE3BEIYAIHO
3aTPYAHEHA CIOKHBIIMMHCS radapHTaMH ITPOE3I0B.

CepbesHble TPYAHOCTH YaCTO BO3SHHKAKOT IIPH OINPEeAeleHHH MecTa palfHOHAIbHOH
YCTAHOBKH I'PY30IIOABEMHBIX MEXAHH3MOB B MOHTAKHOH 30HE, @ B HEKOTOPBIX CIIVYaAsIX IIPH
pa3paboOTKe BO3MOKHBIM BOCIIOIB30BAThCA KpaHaMH H HeOOXOIHMM IIEpeEXO] Ha MEHEe
HHIYVCTPHAIILHEIE KOHCTPYKTHBHEIE PEINeHHA. [[7I9 VKa3aHHBIX CHTVYaI[Uil pa3paboTaH H
YCIIEIHO PEealIHn30BBIBACTCS IIEJIBIH PSI IPEMIOKEHHH, OCHOBAHHBIX Ha HCITOIb30BaHIH
KOHCTPYKIIHH KaK M3 TPAJUIIHOHHBIX CTPOHUTEIBHEIX, TaK H3 HOBBIX JIETKIX BBICOKOITPOYHBIX
MaTEpPHAJIOB.

PEeKOHCTPYKIIMS CBSI3aHA C BOCCTAHOBIIEHHEM 3KCIUTYaTaI[MOHHBIX TTOKAa3aTEelIeH H YCHIIEHHEM
HECVIIIX B3JIEMEHTOB 3JaHHH H COOPYKEHHH. OTH pPaboThl TPeOVIOT HMHIAHBHIYAIIbHBIX
IIOAXOJOB, OTIHYHBEIX OT TIIOAXOJOB K KOHCTPYKTHBHBEIM PEIIEHHAM IIPpH HOBOM
CTPOHUTEIILCTRE.

CepbesHbIe TPYAHOCTH BO3HHKAIOT B IIPOIL[ECCE PEKOHCTPYKIMH ITPOH3BOIACTBEHHBIX 3[aHHI
B CBS3H C HEOOXOAMMOCTBIO OOECIIEYEHMS MHHHMYMa OCTAHOBKH PaOOTHl ITPEIITPHSITHH.
[loTepsa BCIeACTBHE YMEHBINEHHS BBRIMTYCKA TIPOAYKI[HMH COIIOCTABHMBI, @ B HEKOTOPBIX
CIIYYasIX CVYINECTBEHHO IIPEBBIOIAIOT OOBEMBl KaITUTAJIBHBIX BIIOKEHHH Ha CTPOHUTEIILHO-
MOHTaXHbIE PabOTHI II0 PEKOHCTPYKIMH WIH TEXHHYECKOMY IEPEeBOOPYKeHHI0. IlosTomy
HEOOXOMMMO TIPHMEHEHHE CIEeIHAPHBIX METOHOB VYCIWIEHHS, Pa300pKH, MOHTaxKa
KOHCTPYKIIHH, HCKIIFOYAFOIIHX ITOIIHOCTBIO IIH CBOMSIIMX K MHHIMYMY OCTaHOBKY PaOOTEHI
ITPEATIPHSITHI.

" Borpocsl 1 3a1aHHS

Bonpocwet ona camoxonmponsa

1. Kak mpoHuCcXOoUT pEKOHCTPYKIMSA 3MaHHH H COOPYKEHHIH.

2. Uto B ce0s BKIIFOYAET IIEPEYCTPOHCTRO.

3. PEKOHCTPYKIM A KIUIBIX, TPAKIAHCKHX M IIPOH3BOACTBEHHBIX 3IaHHI.

4. TpyTHOCTH IIPH PEKOHCTPYKIH SIX.

3aoanusa (0oknao)

1. MeToapl YCHIIEHH S METAIUINYECKIX KOHCTPYKIIHH.

2. YCIWIeHHe pasrpyKarolel CTOHKOH.

3. YcWIeHHe CTAbHBIX CTOEK HEHAIPSDKEHHBIMH SJIEMEHTaMH.

4. Crioco0OnI YCHIIEHHS COOPYKEHIH.

CHHCOK JIMTepaTyphbl.

1. OcHoBHAA JIHTEpaTypa:

1 MapytsH, A. C. (MHCTHTYT cepBHca, TYpH3Ma H Ju3aiiHa (pmanan) CKOY B T.
[Isaruropcke). PacueT H sKcliepHMEHTAIFHOE IIPOEKTHPOBAHME CTAIIBHBIX PellleTYaThIX
IIPOTOHOB M3 THYTOCBAPHEIX ITpoduneH : yuel. mocobue / A.C. MapyrsH ; CKOVY, ¢ui. BT.
[Taruropcke, Umxenep. gak-1, Kad. cr-Ba. - [Iaruropck : I[1D CKDY, 2014. - 116c. -

IIpam.: c. 75-113. - bubmorp.: ¢. 72-74. - ISBN 978-5-905989-45-2

ACKYMEHT [OATVMCAH I, BKITFOYas cBapky. dacTs 1
SNEKTPOHHOW NOANMUCHIO P PKY. y L
Cepruchvikat: - 12000002A633E3D113AD425FB50002000002A6 cTanefi [ OnexTpoHHEIH pecype]: yueGHoe
Bnaneney: LLebayxoea TaTteRHa AnekcaHgpoBHa 3bIC JAHHEIC.— M.: MockoBckHI

Nencreutened: ¢ 20.08.2021 no 20.08.2022



TOCYIaPCTBEHHBIH CTPOHTENBHEIN YHUBEpcHTET, A [1u Op Memgna, 5bC ACB, 2014.— 161
¢.— Pexam gocryma: http://www iprbookshop.1u/27040.— 5EC «IPRbooksy, mmo mapoizo
3.1IapmamnkeBry B.C. [IpoekrHpoBaHHe H pacyeT MeTAIINYECKHX KOHCTPYKIIHI
padounX ITIOMAA0K | DNeKTPOHHEBIH pecypc|: yueOHoe nmocodue/ ITapmammkermy B.C.,
BacwmkinH A A., bynato O.E.— DJIeKTpoH. TeKCTOBBIE JaHHBIe.— M.. MOCKOBCKHI
TOCYAapCTBEHHBIH CTPOHTEIBLHEIN YHHBEPCHTET, Al [T Op Meana, O5C ACB, 2016.— 239
¢.— Pexam gocryma: http://www .iprbookshop.1u/42909.— 5EC «IPRbooks», mmo mmapomzo2.
J{omoJIHATE/ILHASA JIMTEPpaTypa:
1 . MapytsH, A. C. IIpoeKTHpoBaHHE CTaIbHBIX (PepM ITOKPBITHIH H3 IIPSIMOYTOIbHBIX,

POMOHYECKHX H IIITHYTOJIbHBIX THYTOCBapPHBIX ITpogHIIeH : yuel.-crpaB. rmocodne / A.C.
MapytsH, C.U. Dxba ; CKOVY. - [Iaruropck : CKOY, 2012. - 156 ¢. : w1 - IIpumn.: ¢. 114-

154. - bubmmorp.: ¢. 113-113. - ISBN 978-5-905989-08-7
2.Bacumnbpena, T. B. MetamiokoHCTpyKIHH : [yueO. rmocobue| / T.B. Bacumbera. - M. :
HMH®OPA-M, 2011. - 336 c. : ui1. - ISBN 978-5-98281-226-1

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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ITPAKTUYECKOE 3AHATHE Nelil

T'emall « PekoncmpyKkuuay

Ileas padorbr: O3HAaKOMIEHHE C OOIMMMHI CBEJSHHSMH H ITOHSITHSAMH IIO ITPOBEJEHHIO
PEKOHCTPYKIIHH 3JaHHH H COOPYKEHHH, a Takke C OCHOBHBIMH (PaKTOPAMH,
OIPEMETISIOIIMMI HEOOXOMMMOCTE IIPOBEAEHH A paboT IO PEKOHCTPYKITHH.

3HaHHe: onpeAeneHIe pacyeTHRIX COITPOTHRIIEHHI MaTepHalia i CoeJHHEHHH. [[poBepOoUHbIE
pacyeThl KOHCTPYKI[HIL. OCOOEHHOCTH pacyeTa 3JIEMEHTOB H COSIHMHEHMI, YCIIEHHBIX IO
Harpy3KoH. Y cHIIeHHe 0alloK, CTPOITHIBLHBIX (pepM, KOJTOHH.

YMenHe: OIpeelsarh CPOKH CITYKOBI 3IIEMEHTOB 3J4aHHS, BEISBIIATH Jie (DEKTHI, BOZHHKAIOIIHE
B KOHCTPYKTHBHBIX 3JIEMEHTaX 3JaHHI, OL[EHHBATh TEXHHYECKOE COCTOSHHE KOHCTPYKIIHI
30aHHI H KOHCTPYKTHBHEIX 3IIEMEHTOB, BBITIOIHATE OOMEpOUHBIE PabOTHl M ITPHMEHSTH
HHCTPYMEHTAIbHBIE METOABI KOHTPOIS HSKCIUIYaTAI[HOHHBIX KauyeCTB KOHCTPYKI[HIL,
IIPHHIMATEL PEIIeHHE O TEXHHYECKOH H SKOHOMHYECKOH I[elIeCO00Pa3sHOCTH IIPOBEIECHHS
paloT IO  PEeKOHCTPYKI[HHM, pas3padaTelBaTh  OOINECTPOMTEIILHEIE  MEPOIIPHATHS,
HaIIPaBIIEHHBIE Ha ITOAAEPKAHIE SKCIUIYAaTAl[MOHHOH HAIe/KHOCTH 3IaHHI, BEHITIOIHSTEH
IEPEIUIAHNPOBKY H IIPeyCMaTpHBaTh 3II€MEHTEI MOAESPHI3AIIMI 30aHHI.

@ opmMupyemMble KOMIETEHIINH HJIH HX YACTH

Kox O opMYIIHPOBKA:
K3 ICI1ocOGHOCTE ITPOBOJHUTE PacueTHOE OOOCHOBAHHE M KOHCTPYHPOBAHHE CTPOHTEIBHBIX
KOHCTPYKIIHH 3IaHHI H COOPYKEHHI IIPOMBIIIUIEHHOIO H I'PaKIaHCKOI0 Ha3HAYEHH S,

AKTYAJIBHOCTh TeMbLl: AKTYalbHOCTh PalbOThI CBS3aHA C TEM, YTO C Pa3sBHTHEM
METAJUITYPIHYECKOH ITPOMBIIIDIEHHOCTH pacTeT 00beM H HOMEHKIATYpPa METAUTHYECKHX
H3IE/IHIL B CTPOUTENBCTBE H OCOOEHHO aCCOPTHMEHT H3 aJIIOMHHHA. M3 cTajJbHOIrO IpoKara
BO3BOJIST KapKackl IIPOMBIIIIEHHEIX H IPaKIaHCKHX 30aHHIH, MOCTBI, H3TOTOBIISIIOT apMaTypy
VI Kene300eTOHa, KPOBEIIBHVIO CTallb, TPYOBI, a TakKKe pPasjMuHble METallIHye CKHE
H3JIETIHS, 3aKJIETIKH, OONITEI, TBO3IH, ITYPYIILI. Pa3IHYHBLII IIPOQHIIb aITFOMHHHSI HCITOIb3YEOT
JUIS M3TOTOBJIEHHS HECYIITHX H OIpakJalOIHX KOHCTPYKIMH, ¢ [IIHpoKkoMy HCITOIBE30BaHHIO
METAJUIOB B CTPOHTEJILCTBE CIIOCOOCTBYET PSA HX LIEHHBIX TEXHHUYECKHX CBOMCTB. BBICOKAS
IIPOYHOCTSh, IUIACTHYHOCTH, IIOBBIIIEHHAS TEIIOIIPOBOAHOCTh, HSIEeKTPOIIPOBOJHOCTh H
CBAapHBAeMOCTh. Hapsay ¢ STHM MeTaluIbl, H OCOOEHHO CTajlb H YYT'YH, IIPH JEHCTBHH
Pa3IMYHBIX Ta30B H BIIarH CHJILHO KOPPOIUPVIOT H TPpeOVYIOT CIIEI[HATIbHOM 3aIlHTHI.
Teopernueckas 4acrb: [IpH HeJZOCTATOYHOH HECVYIIEH CIIOCOOHOCTH OTJEJIBHBIX
3JIEMEHTOB, KOHCTPYKIMH IIH 3JaHHH H COOPYKEHHH ITIPOH3BOAHICS HX YCHIIEHHE, IIPH
5TOM, TaK JKe KaK H ITPH KOHCTPYKIHIX H3 APYTHX MaTepHalIOB, HeOOXOMHMO ITPEAYCMOTPETh
MHHHMAaJbHBIE ITIOTEPH H3-3a OCTAHOBOK TeXHOJIOTHYECKOI'O I[HKIIA.

DIEMEHTHI CBAPHBIX KOHCTPYKI[HIL, HCIILITHIBAIOIIE PACTSDKEHHE, CKaTHe HIIH H3THO, MOLYT
OBITH YCHIIEHBI VBEJIHUEHHEM CEUYEeHHH ITYTEM ITPHBAPKH HOBBIX JOIIOIHHUTEILHBIX JIETAJIEH.
Hecvyimass crmocoOHOCTE 3lIeMeHTa ITPH 3TOM BO3PAcTacT ¢ YBEIHYEHHEM €ro CeuYeHHS HIHM
KeCTKOCTH. OJHAKO HarpeB SJIeMeHTa B IIPOLECCE CBAPKH MOKET CHIKATh €ro HECYIIYIO
CITOCOOHOCTh. (CTeleHb CHHJKEHHS 3aBHCHT OT peKHMa CBapKH, TOIIMHBEI H IMHPHHBI
BJIEMEHTA, HAaIpaBJIeHHS CBapkKH. I IIPOAONBHBEIX IIBOB CHHJKEHHE IIPOYHOCTH HE
IpeBbIacT 15%, A rnomnepeyHeIXx MoXeT gocturarek 40 %. lloaToMy HaloOXeHHE IIBOB

ITOIIEPCK JJIEMCHTA IIPH €I'0 YCIIICHITH 110/ H&I‘IJ}’BI{Gﬁ KAaTCT'OPHYCCKIT 3alIPCIIacTCA.
B  crRg’M ¢ HEKOTODOW TIOTehel  TTHhOYHOCTH  3IIeMeHTOB IIPH CBApPKE, a TaKIiKC

AOKYMEHT NoArnvucAH _
SNEKTPOHHOW NMOANUCHIO AEO 3JIEMCHTA, TadK H MCHEIAY 3JIICMCHTaMII
Ceprudmkat: | | 12000002A633E3D113AD425FB50002000002A6 CHIDIX, HE ITPEBBIITAIOITHX 0.8 R}" JEC R}f
Bnapeneu: Webayxoea TatbAna AnexkcaHapoBHa 1 H3TOTORIIEH RIIEMEHT.
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[ IpHYMHEL, BEIZBIBAIOINHE HEOOXOMHMOCTh YCHIIEHHS KOHCTPYKI[HI, CIIEAVIOIIHE:

- PEKOHCTPYKI[HS H MOAEPHH3AIHSI OCHOBHOI'O H BCIIOMOI'aTelIBHOI'O TEXHOJIOTHYECKOr O
O0OpYIOBaHIS,  VBEIIHYEHHE  IIPOM3BOMHUTEIBHOCTH  OOOPYAOBAHHMS,  BBISBIBAOIIIE
YBEIIHYEHHE HAIPY30K Ha KOHCTPYKIHH,

- (pH3HYECKHMH H3HOC KOHCTPYKLHI B pPe3ylbTaTe HHTEHCHBHOH HIIH JJIHTEILHOH HX
SKCIUTYaTal[HH

- TIOpaKeHHE KOHCTPYKIHH KOPPO3HEH,

- BPeIHBIE TEMIIEPATYPHEIE BO3ICHCTBISA Ha KOHCTPYKI[HI,

- BO3JIEHCTBHS CTHXHIHOI'O XapaKTepa Ha KOHCTPYKIIHI,

- pa3/OiyHbBIe IIOBPEKIECHHS KOHCTPYKIMH B pPe3ylbTare HapYIIEHHS IIPaBHII HX
SKCIUTYaTaI[HH

- TIOBpeKIeHN S (TIOTHYTOCTH, BMSTHHBI H T.II.), IIOTY4eHHbIE BO BpeMs TPaHCIIOPTHPOBKH
1 MOHTaXa,

- OIHMOKH IIPH TIIPOEKTHPOBAHMH, M3TOTOBJIEHHH M IIPOH3BOJICTBE CTPOHTEIBHO-
MOHTAaKHBIX PadoT.

" BorpochbI H 32 JaHHS
Bonpocwetr ona camoxornmponsa

1. OcHOBHEIE CITOCOORI YCHIIEHHS KOHCTPYKIIHIH.

2. DaKTOPEI, BRI3EIBAIOIIE HEOOXOAUMOCTE YCHIIEHHS KOHCTPYKIHIIL,

3adanus (0oknao)

1. YcwieHHe CTeH 30aHHH H COOPYKEeHHI.

2. PEKOHCTPYKIMA H YCIIIEHHE BETXIX MEXKATAKHBIX TTIEPEKPHITHIA.

3 PEKOHCTPYKIMSA 3HaHHIH, PEeKOHCTPYKI[HSA JOMOB, COITIACOBAHHE PEKOHCTPYKIHMH,
PEKOHCTPYKTHBHEIE PaOOTHI.

4. YCTPOHCTBO JOIMOIHHTEIBHEIX OITOP, ITOAKOCOB, IIOABECOK H OTTSIKEK.

5. M3MeHeHHe pacUeTHRIX H FeOMETPHYECKHX CXEM KOHCTPYKI[HIL.

CnHcoK JIMTepaTyphbl

1. OcHoBHAA JIHTEpaTYpAa:

1 MapytsH, A. C. (MHCTHTYT cepBHCca, TypH3Ma H gH3aiHa ((prnan) CKOY BT.
[Isaruropcke). PacueT H skclepHMeHTaIbHOE IPOeKTHPOBAHHE CTAIBHBIX pellleTYaThIX
IIPOTOHOB M3 THYTOCBAPHBIX ITpodHneH : yuel. mocodne / A.C. MapyrsH ; CKOVY, ¢pui. BT.
[Taruropcke, Umxenep. gak-1, Kad. cr-Ba. - [Iaruropck : [1D CKDY, 2014. - 116 c¢. -
[Ipun.: ¢. 75-113. - bubmuorp.: c. 72-74. - ISBN 978-5-905989-45-2

2 IMapnamxkermy B.C. MeTtamwmmueckiie KOHCTPYKIIHMH, BKIOYAs cCBapKy. Hactp 1.
[Tpon3BOICTBO, CBOMCTBA H pad0Ta CTPOHTENIBHBIX cTajlel | DIeKTPOHHBIH pecype|: yueOHoe
nocoOue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIe JaHHEIe.— M.: MOCKOBCKHit
TOCYIapCTBEHHBIN CTPOHTENILHBIN YHHBEPCHTET, AH I Op Meana, O55C ACB, 2014.— 161
¢.— Pexama gocryma: http://www .iprbookshop.1u/27040.— 5BEC «IPRbooks», mmo mapomzo

3.1lapnamkesrmy B.C. IIpoekTHpoBaHHE H pacyeT METANIMYECKHX KOHCTPYKII

pabounX ITIOMAA0K | IeKTPOHHEIH pecype|: yueOHoe nmocobue/ ITapmammkerny B.C .,
BacwmkuH A A., bynatoB O.E.— DJIeKTpOH. TeKCTOBBIE JaHHbIe.— M.: MOCKOBCKHI
TOCYAAPCTBEHHBIN CTPOHTENBHLIN YHHBEpCcUTET, All I1n Op Menna, O5C ACB, 2016.— 239
¢.— Pexam gocrymna: http://www.1prbookshop.1u/42909.— S5EC «IPRbooks», mo mapomro2.
J{onmoJIHATE/ILHAA JIUTEpaTypa:

1 MapytsH, A. C. IIpoeKkTHpOBaHHE CTaTbHBIX (PepM ITOKPHITHIH H3 IIPSIMOYTOIbHBIX,
POMOHYECKHX H IIITHYTOIbHBIX THYTOCBapHBIX ITpodHiIei : yuel.-crpaB. mocotue / A.C.
MapytsH, C.U. Dxba ; CKOY. - [Iaruropck : CKOY, 2012, - 156 ¢. : w. - Ilpui.: c. 114-
154. - bubmorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

AOKYMEHT TIOANNCAH 1e6. mocobue] / T.B. Bacumbsesa. - M.
SMEKTPOHHOM NOAMUCHIO | |
Ceptichikar: 12000002A633E3D113AD425FB50002000002A6 ISBN 978-5-98281-226-1
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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ITPAKTUYECKOE 3AHJdTHE Nel2

Temal2 «OcHO6bL IKOHOMUKU MeMALIHYECKUX KOHCMPYKUWIL)

Ileas padoThI: OBIAJETh CIIOCOOHOCTBIO TIPOBOAHUTL IIPEBAPHTEILHOE TEXHHKO-
AKOHOMHYeCKOe 000CHOBAHHNE IIPOEKTHRIX PACUYETOB.

3HaHHe: CTPYKIVPY CTOMMOCTH METAJUIMYECKHX KOHCTPYKIMH. OOINYI0 XapaKTEPHCTHKY
SKOHOMHMKH M3TOTOBIIEHHS M MOHTaxa. OIpefelcHHe CTOMMOCTH KOHCTPYKIIMH ITpH
IMPOEKTHPOBAHNN. (OCHOBHBIE HAITPABIICHMSI CHHJKEHHS CTOHMMOCTH  METAJUIHYECKIX
KOHCTPYKIHH.

Ymenne: [[paBHILHO OPraHM30BEIBATE paboule MeCTa, YCTaHABIIHBATE COCTaB pabounx
OIepalfii M IIPOL[eCCOB, OOOCHOBAHO BBIOMPATh METOJI BBIIIOIHEHHS CTPOHTEIILHO-
PECTABPAIlMOHHOIO TIIpOIlecCa M HeOOXOAMMBIE TEXHHUYECKHE CpPeACTBa, OIIPEIEIISTh
TPYAOEMKOCTh CTPOHTENILHBIX PECTaBPAllHOHHBIX ITPOILECCOB, BpeMd pPaboThl MalIMH
IoTpeOHOE

KOIIMYECTBO PabOYyHX, MAIIHH, MeXaHH3MOB, MaTepHalIOB, IOTy(aOpHKaTOB H H3AEIIHI,
yCTaHABIHBATh OOBEMEI paloT, IPHHHMATh BBIIIOITHEHHBIE Pa0OTHI, OCYILECTBIIATE KOHTPOIb
HaJl HX KaYECTBOM.

@opmMupyeMble KOMIIET eHIIHH HJIH HX YacTH

Kox O opMYIIHPOBKA:
K3 ICI1ocOGHOCTE ITPOBOJHUTE PacueTHOE OOOCHOBAHHE M KOHCTPYHPOBAHHE CTPOHTEIBHBIX
KOHCTPYKIHH 3IaHII H COOPYKEHHH IMTPOMBIIIIEHHOr O H I'PaKAaHCKOr0 Ha3HAYEHHS,

AKTYAJIBHOCTh TeMbLl: AKTYalbHOCTh PalbOThI CBS3aHA C TEM, YTO C Pa3sBHTHEM
METAJUTYPIHYECKOH ITPOMBIIIDIEHHOCTH pacTeT 00beM H HOMEHKIIATypa METallJIMYeCKHX
3T B CTPOUTENBCTBE H OCOOEHHO aCCOPTHMEHT M3 allFOMHHHS. 3 CTalbHOro Ipokara
BO3BOJIST KapKackl IIPOMBIIIIEHHEIX H IPaKIaHCKHX 30aHHIH, MOCTBI, H3TOTOBIISIIOT apMaTypy
VI Kene300eTOHa, KPOBEIIBHVIO CTallb, TPYOBI, a TakKKe pPasiMuHble MeETaIUIHYeCKHE
H3JIETIHS, 3aKJIETIKH, OONITHI, TBO3IH, ITYPYIILI. Pa3IHMYHBLII ITPO(HIIP aITFOMHHHS HCIIOIb3YVIOT
JUIS M3TOTOBJIEHHS HECYIITHX H OIpakJalOIHX KOHCTPYKIMH, ¢ [IIHpoKkoMy HCITOIBE30BaHHIO
METAJUIOB B CTPOHTEIILCTBE CIIOCOOCTBYET PSAJ MX I[EHHBIX TEXHHYECKIX CBOMCTB. BBICOKAS
IIPOYHOCTD, IUIACTHYHOCTH, IIOBBIIIEHHAS TEIUIOIIPOBOAHOCTh, HIEKTPOIIPOBOJHOCTh H
CBAapHBAeMOCTL. Hapsay ¢ STHM MeTalUIbl, H OCOOEHHO CTalb H YYLYH, IIPH JEHCTBHH
Pa3IMYHBIX Ta30B H BIIarH CHJILHO KOPPOIUPVIOT H TPpeOVYIOT CIIEI[HATIbHOM 3aIlHTHI.
Teopernueckas 4acTb: [IpH MpoeKTHPOBAaHHH MeTAIIHYeCKHX KOHCTPYKIIHMH (Ha CTaJIHH
KM) HeoOxomamMo BEIOpaTh TeXHHYECKH PalHOHAIBHBINI H SKOHOMHYECKH 3(P(eKTHBHEBIH
BapHAHT KOHCTPYKIIHH. B HacTodlllee BpeMs CYILECTBYET HeCKOIBKO METOMHK TEXHHKO-
SKOHOMHYECKOH OI[EHKH BapHAHTOB KOHCTPYKIMH. TeXHHKO-3KOHOMHYECKAs OIleHKa
BAPHAHTOB KOHCTPYKIHH ITPOH3BOIUTCS I10 CIEAYIOIIHM YeThIPeM KPHTEPHSIM 3aTpar:

a) 3aTpaThl MeTajulia (Macca KOHCTPYKIIHI);

0) TPYAOEMKOCTh H3TOTOBIICHH,

B) TPYAOEMKOCTh MOHTaXa,

I') IpHBeJeHHbIE 3aTPAThI I KOHCTPYKIHH «B Jelley», T.€. 3aKOHYEHHBIX CTPOHTEIIECTBOM H
CHAHHEIX B AKCILTYaTaI[HIO.

OcoOeHHO BaKHBIM SBISETCS ITOKA3aTelb ITPHBEAEHHBIX 3aTPar, IMPH OJM3KHX MeXIY COOO0MH

3HAUEHHSX OCTalIbHBIX ITOKa3aTelleH IIPHBCACHHDBIC 3aTpaTbl AOJIKHBI CIVAITE OCHOBHBIM
KDUTENUEM TTDH RRIOONE OTITHMATRHOTO NETIIeHU S

OOKYMEHT noarcAH |
SNEKTPOHHOM NOAMUCHIO aloT 11O KPHTCPHAM KdK B Pa3sMCPHBIX, TdK
Ceprutburar: ' 12000002A633E3D113AD425FBES0002000002A6 THUYHHAX 3aTPAThl MCT4dJlIa YIHTBIBAIOT B
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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TOHHAX, 3aTpaThl TPyJa — B 4YelIOBeKO-yacaxX, IPHBeJcHHBIE 3aTpaThl — B PyosIx. B
Oe3pasMEpPHBIX BEIHYHHAX BCE IIEPEeYHCIEHHbIE KPHTEPHH BBIPaK€HBI OTHOINEHHEM HX
pPa3MepHBIX 3HAYEHHH K pa3sMepPHBIM 3HaUYeHHSIM 0a30BOr0 BapHAHTA.

Kpurepnn 3arpaT Tpyaa J0DKHBI OTpakaTh H H3MEHEHHE TPYAOEMKOCTH ITPH ITPHMEHEHHH
CTaJlell IIOBBIIIEHHOH H BBICOKOH ITPOYHOCTH. Tpyao3aTpaThl H3MEHSIOTCS H3-3a TPeX
(paKT OpOB:

— TIOHHJKEHHE CKOPOCTEH TEXHOJIOTHYECKHX oOIepaiid IpH oOpalorke Oojiee IPOYHOIO
MaTepHana (ko3 puinent kl);

— H3MeHeHHS 00beMOB pabOTHI B OTHOH TOHHE (Ko3dduimeHT k2);

— H3MEHEHH I KOHCTPYKTHBHOH (hOpMEI (K03 (HIIHEHT K3)
" BorpochbI H 32 JaHHS

Bonpocwetr ona camoxornmponsa

l. TexXHHKO-3KOHOMHYECKas OlleHKa BAPHAHTOB KOHCTPYKI[HH.

2. Ilokazaresns 3aTpar.

3. Kputepnu 3arpar.

3adanusa (0oknao)

1. DKOHOMHKA METAJUIHYECKHX KOHCTPYKIHI.

2. OnpeerneHue CTOMMOCTH KOHCTPYKI[HI.

3. CHHKEHHNE CTOMMOCTH METAINIMYECKHIX KOHCTPYKI[HIH.

4. Cucrema I1[eHOOOpa30BaHHS OTJAEIBHBIX COCTABIIIOMIHMX CTOMMOCTH METaJUIHYeCKIX

KOHCTPYKI[HIH.
5. BHENMpOH3BOACTBEHHEIE PACXOIHI.

CnHcok JIMTEepaTyphbl.
1. OcHoBHAA JHTepaTypAa:
1 MapytsH, A. C. (MHCTHTYT cepBHca, TYpH3Ma H Ju3aiiHa (prinan) CKOY B T.
[IsaTuropcke). PacueT H sKcliepHMEHTAIFHOE IIPOEKTHPOBAHHE CTAIIBHBIX pelleTYaThIX
IIPOTOHOB M3 THYTOCBAPHEBIX ITpoduieH : yuel. mocodue / A.C. MapytsH ; CKOVY, ¢ui. BT.
[Iararopcke, UHxeHep. dak-1, Kad. cT-Ba. - [laruropek : IO CKDY, 2014. - 116 c. -
[Ipun.: c. 75-113. - bubmuorp.: ¢. 72-74. - ISBN 978-5-905989-45-2
2 INapnamkeBmy B.C. MeTtalutHuecKHe KOHCTPYKIHH, BKIFOYAS CBApKy. YacTts 1.
[Tpon3BoCcTBO, CBOMCTBA H pad0oTa CTPOHTEIBHBIX cTajlel | DIeKTpOHHBIH pecype|: yueOHoe
nocooue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIE JaHHEIe.— M.: MOCKOBCKHit
TOCYIaPCTBEHHBIN CTPOHTENBHEIN YHUBEPcHTET, A [1n Op Memna, 5bC ACB, 2014.— 161
¢.— Pexam poctyma: http://www.iprbookshop.ru/27040.— 5BC «IPRbooks», 1o mapomzo
3.1IapmamnkeBry B.C. [IpoekTHpoBaHHe H pacyeT METAIINYECKHX KOHCTPYKIIHIA

pabounX ITIOMAA0K | 3IeKTPOHHEBIH pecypc|: yueOHoe nmocobue/ ITapmammkermy B.C .
BacwmkuH A A., bynatoB O.E.— DJIeKTpPOH. TEKCTOBBIE JaHHBIE.— M.. MOCKOBCKHI
TOCYAapCTBEHHBIH CTPOHTEIBLHEIN YHHBEPCHTET, Al [T Op Meana, O5C ACB, 2016.— 239
¢.— Pexam gocryma: http://www .iprbookshop.1u/42909.— 5EC «IPRbooks», mmo mapomzo2.
J{omoJIHATE/ILHASA JIMTEPpaTypa:
1 MapytsH, A. C. IIpoekTHpoBaHHE CTaTbHBIX (PePM ITOKPEITHI H3 IIPSIMOYT OIIbHBIX,
POMOHYECKHX H IIITHYTOJIbHBIX THYTOCBapPHBIX ITpogHIIeH : yuel.-crpaB. rmocodne / A.C.
MapytsaH, C.M. Okba , CKDY. - [Iaruropck : CKOY, 2012. - 156 ¢. : wiu. - Ilpun.: c. 114-
154. - bubmmorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2.Bacunbpena, T. B. MetamnokoHCTpyKIHH : [yueO. rmocobue| / T.B. Bacumbera. - M. :

MHODPA-M, 2011. - 336 c. : umn. - ISBN 978-5-98281-226-1

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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ITPAKTUYECKOE 3AHJATHE Nel3

Temal3 «Knaccugukauus oCHOSHbBIX 6110 06 C6 APKIL)

Iles1b padoThI: H3YUNTH KIIaCCH(HKAI[HIO OCHOBHBIX BHIOB CBapKH.

3HaHHe: BHILI CBAapOK H HX XapaKTepHCTHKA. PydHas 3IeKTPOAYroBas CBapKa
ABTOMaTHYeCKass H IIOTyaBTOMAaTHYecKas cBapka TIoJi ¢mocom. Cpapka B cepe
VITIEKHCIIOTO Ia3a DIEKTPOAYIOBas CBapKa B cepe aproHa I COEAHHEHHH KOHCTPYKIIHI
13 aJTFIOMHHHEBBIX CILJIABOB

YMenHe: ITOIHOILEHHO ITOIb30BaThCS CBAPKOH, BBIIIOIHSATE PE3KY H IPYTHE BHBI 00pabOTKH
MeTasula, 000CHOBAHHO BEIOHPATh MeTOJbI CBApPKH , CBApOYHEIE MAaTEePHAJIBI, PeKHMBI CBapPKH
dopmupyemble KOMIETEHIMH HJIH HX YaCTH

Kox DopMyIHPOBKA:

1K-3 IC11I0CcOOHOCTD ITPOBOAHTE PACHCTHOC 000OCHOBaHHE H KOHCTPYHPOBAHIIC CTPOHTCIIbHBIX]
I{GHCTP}"I{L[Hﬁ 3JIaHHH H CGGP}T}I{EHI]I‘T ITPOMBIIUICHHOI'O H I'PaAKTdHCKOI'O HA3HAYCHH A,

AKTYAJIBHOCTL TeMbLl: AKTYalIbHOCTh palOTEl CBS3aHA C TEM, YTO C Pa3BUTHEM
METAJUTYPIHYeCKOH ITPOMEBIIIUIEHHOCTH pacTeT O00beM M HOMEHKIATypa METAIIMYECKHX
H3AEIHII B CTPOUTENBCTBE H OCOOEHHO aCCOPTHMEHT M3 alFOMHHHS. 3 cTalbHOIO IpoKaTa
BO3BOJAT KapKackl IIPOMBIIIIEHHBIX H I'PakIaHCKHX 3MaHHH, MOCTEI, H3TOTOBIISIFOT apMaTypy
IUIsT  Kene300eTOHa, KPOBEIBHVIO CTallb, TPYOBI, a TaKKe pPa3MYHbIE METAJUIHYECKHE
H3JIeTIHS, 3aKIIEeNKH, OONITEI, TBO3H, IMYPYILI. Pa3IHYHEIH IIPOPHITE aTFOMHHIS HCITOIb3YEOT
I H3TOTOBIIEHHS HECYITHX H OI'PaKJAFOIIHX KOHCTPYKIHH, ¢ [IIHpokoMy HCIIOIB30BaHHEO
METAJUIOB B CTPOHTEILCTBE CIIOCOOCTBYET PSJ HX I[EHHBIX TEXHHYECKHX CBOMCTB. BBHICOKAS
IIPOYHOCTh, IUIACTHYHOCTH, IIOBBIIIEHHAS TEIUIONMPOBOJAHOCTE, SIIEKTPOIPOBOMHOCTE M
CBapHBacMOCTh. Hapsamy ¢ 3TuM MeTalnibl, H OCOOEHHO CTalbh M UYYT'VH, IIPH JIEHCTBHU
Pa3IIYHBIX T'a30B M BIIarH CHIBHO KOPPOIUPYIOT H TPeOVIOT CIIEI[HAILHON 3aIlHTHI.
Teopernmueckas 4acrb: CBapka KIacCHQHIHpPYETCS II0 (PH3HYECKHM, TEXHHYECKHM H
TEXHOIIOTHYECKHM ITPH3HAKAM.

[. Knaccudukammsa ceapku 1o (pH3HYECKHM ITPH3HAKaM.

1. B 3aBHCHMOCTH OT arperaTHOro COCTOSIHH S BEINECTBA B 30HE CBAPKH Pa3/INYaroT:

1.1. Cpapka ITaBIEHHEM - CBapKa, OCVIINECTBISEMas OIUIABIIEHHEM COIPSracMBIX
ITOBEPXHOCTEN O€3 IIPHIIOKEHH S BHEIITHEH CHIIBI, IIPH KOTOPOH OOBIYHO, HO He 00SA3aTelbHO,
H00aBIIETCS PACIUIaBISHHBIT TIPHCAaJAOYHBIH MeETaUl. BBOIONMHIETCS IIPH TeMIlepaTypax
PABHBIX, IJIH BHIIIE TEMIIEPATYpPhl IUIABIIEHHS CBapHBacMOro Meraima. CoIpoBOXKIAETCS
PACIUIaBIIEHHEM CBAapHBAaEMBIX ITOBEPXHOCTEH.

1.2. Cpapka maBIEHHEM - CBapKa, OCVIIECTBISeMasl IIPHIIOKEHHEM BHEIIMHEH CHIIBI H
COITPOBOKJaeMasl INIACTHYECKHM Jle()OPMHPOBAaHHEM COIIPSTaeMBIX ITOBEPXHOCTEH, OOBIYHO
0e3 IpHCcaJoYHOro Merajia. BemionmHsgercsa Oe3 HarpeBa WIH C HarpeBOM 0 TEMIIEPATVY]P
HIKE TeMIIepaTypsl ITIAaBIEHHS CBapHBAEMOI0 MeTaJlIa.

be3 HarpeBa CBapHBalOTCS BBICOKOIUIACTHYHEIE MeTalniel (Hampumep: Cu, Al, Pb).
MaTepHnanabl, HMelOIHe ITOHIKEHHYIO IUIaCTHYHOCTh(HAITPHMEP: CTalb) HarpeBaroOTCS, C
I[eTIBIO €€ TTOBBIIIEHHS, JO TeMIIEpaTyp TepMoIIacTHYHOro coctosHusa (1000 1200 0 C).

2. B 3aBHCHMOCTH OT (pOPMEI JTOTIOTHHTEIILHOH SHEPIHH OIPeJellIeTcs KIIacC CBApKH.

B 3aBHCHMOCTH OT (OpPMBI BBOJHMOH JOITOJIHHTEILHOH SHEPIrHH (PHEPIHH aKTHBAI[HH),

IICHGHLBYEMGﬁ OIS GﬁpﬂBGEﬂHI[ﬂ CBAPHOI'O COCAHHCHHA, CBAPOUHBIC ITPOICCCHL ACIIATCA Ha 3
KITACCA®

AJOKYMEHT NMoanncAH
SNEKTPOHHOM NOANUCHIO [ BEOJHTCA B BHIAC TCIIJIOTEI.
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2.2. TepMoMeXaHHYeCKHIT KIIacC - JOIIOMHUTEIBHAS SHepryus BBOAUTCS B BHJE TEIUIOTHI H
VIIPYTO-IUIaCTHYECKOH Je(OpMAaIHH.

2.3. MexaHnyeCKHH KIacC - JOIIOIHHTEIbHAS SHEPIHSI BBOAUTCS TOJIBKO B BHIE VIIPYIO-
IIACTHYECKHX Je(pOopMaI[HIi.

K TepmMoMEXaHHYECKOMY H MEXAHHYECKOMY KJIaccaM OTHOCHTCS CBapKa JaBIICHHEM.

3. B 3aBHCHMOCTH OT HEPIrOHOCHUTENS OIPEAeIIIETC S BIHJI, CBapPKI.

DOHEProHOCHTEb - (PH3HYECKOe SBIIEHHE, IIPH KOTOPOM oOpa3yeTcsa HeoOXOAHMas IS
CBApKH BSHEPIrHs B Ppe3yibTaTe IEpefaydl IWIH B pe3yibTaTe IIPEBPAIllEHHS BHYTPH
neTamH(emn).

B 3aBHCHMOCTH OT HCIIOJIB3YEMOIO IIPH CBApPKE SHEPTOHOCHTEIS PA3IHYarOT CIIEMYIOIIHE
BHJIBI CBApPKH: 3.1. DHEPrOHOCHTEID - AIEKTPHYECKAs IyTa.

JlyroBasg cBapka - CBapkKa IUIABIIEHHEM, TIPH KOTOPOH HAarpeB OCVIIECTBIISETCS
3JIEKT PHYECKOH YT O

K 5THM BHIaM CBapKH OTHOCSATCS. PY4YHas QAYyroBas CBapKa IUIABSIIMMCS ITOKPHITBIM
AIIEKTPOJIOM, AYTOBas CBapka Ioj (procoM, JyToBas CBapKa B 3aII[HTHOM Ia3e IUTaBSIIHMCS H
HEIUIABSIIHMCS 3IIEKTPOAOM, AYroBas CBapKa CaMO3aIl[HTHOH ITOPOIIKOBOH ITPOBOIIOKOM,
IIa3MEHHAas CBapKa.

3.2. DHEPrOHOCHTEIIb — I'a3

['azoBas crapka - CBapKa IUIABJIEHHEM, ITPH KOTOPOH I HarpeBa HCIIONB3VETCS TEIUIOTa
TOPEeHHS TOPIOYET0 Ir'a3a IWIH CMECH T'OPIOYHX I'a30B H KHCIIOPO/Ia.

K »5TuM BHZAaM CBapkH OTHOCHTCS, HaIPHMEep, alleTIWIEHOKHCIIOpOAHAs CBapka,
ra3oIpeccoBas CBapKa.

3.3. DHEPrOHOCHTEIIb — H3IIYUEHHE

K 3THM BHIaM CBapKH OTHOCSTCS. JTa3€pHAas CBapKa, 3MEKTPOHHO-IyUEBasl CBapKa.

3.4. DHEepProHOCHUTENIB - STIEKTPHYECKHH TOK

OIEeKTPOIIUIaKOBasl CBapKa - CBapKa IUIABIEHHEM, ITPH KOTOPOHM HCITOIB3VIOT TEIUIOTY,
BBIJIEIISIFOINYIOCS B BEIIIETE IUIABSINET OCS BIIEKTPOAa MM 3IeKTPOJOB H B TOKOIIPOBOJIMIIEH
IIITAKOBOH BAaHHE IIPH ITPOXOXKIAEHHH TOKa. IIpH 3TOM MeTalmyecKas BaHHA M IIUIAKOBas
BaHHA VYIECPKHUBAIOTCSA OXJIAXKIACMBIMH IIOJI3YHAMH, IIEPEMEMIAIOIMMIICS BBEPX IIO0 MEPE
BBITIOTTHEHI I1IBa

KOHTaKTHas cBapKa - CBapKa JaBJIEHHEM, IIPH KOTOPOH HarpeB, HEOOXOMUMSBIH JIJIT CBAPKH,
CO3JIAETCS BIIEKTPHYECKHM TOKOM, IIPOXOIAIINM Yepe3 30HY CBApKH.

30Ha CBapKH - 30HA JIETAJIN WIH JeTalIeH, T'Ie CBapKa BBIITOIHSETCSA HIIM BBITIOITHEHA.

K »THM BHIAaM CBapKH OTHOCSTCS. TOYEYHAs KOHTAKTHas CBapKa, CThIKOBAas KOHTAKTHAas
CBapkKa, IIIOBHAs KOHTAKTHAs CBapKa, KOHJEHCATOpHAs CBapkKa, BBICOKOYACTOTHAS
KOHTAKTHAas CBapKa, HHAYKIIHOHHAS CBapKa.

3.5. DHEProOHOCHTEID - IBHKEHHE MACCHI

K »TuM BHIaM CBapKH OTHOCSTCS: XOJIOJHAS CBapKa, yAapHas CBapka (CBapKa B3PBIBOM),
CBapKa TPEeHHEM, VILTPa3BYKOBAS CBApKa.

3.5. IIpourie HCTOYHHKH 3HEPTHH

K s1HM BHIaM cBapKH OTHOCATCS: AH(P(Y3HOHHASA CBapKa, CBapKa ITPOKaTKOH

[1. Kimaccugukalms cBapKH I10 TeXHHYECKHM ITPH3HaKaM.

1. B 3aBucHMOCTH OT crioco0a 3aIlfMTEl 30HBI CBAapKH CBApHOT'O COEMHHEHHS HIIHM BCETO
H3JIETIHS OT BIIHSHHS aTMOC( EPBI Pa3IIHYakOT:

1.1. Be3 3anuThI (HaImpHMep: Ja3epHas cBapKa B BO3IYXe)

1.2. C ra3onniaKkoBOH 3aIlfHTOH (HaIIpHMED: PyYHas JyrOBas CBapKa IUIaBSIITHMCS ITOKPBITBIM
AIIEKTPOJIOM, AVIOBas CBapKa IT0 (hIIrFocoM)

SNEKTPOHHOW NOANMUCHIO | pKa)
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2. B 3aBHCHMOCTH OT HEIPEPLIBHOCTH IPOIlecca CBAPKHU Pa3IHYaroT:

2.1. Crapka B HEIIPEPBIBHOM PeKHME

2.2. CpapKa B HMITYIILCHOM PEKHME

2.3. CeapkKa B HMITYIIbCHO-TIEPHOJHYECKOM PeKHME

3. B 3aBHCHMOCTH OT CTEIEHH MeXaHH3aIlMH Pa3IYaroT .

3.1. PyyHaa cBapka - CBapkKa, IIPH KOTOPOH 3JIEKTPOAOAcpKaTellb, PYYHOH CBapOYHBIN
IIHCTOJIET MM TOPENKA VIIPABISIOTCSI BPYUHVIO.

3.2. YacTHYHO MeXaHH3HPOBaHHAS CBapKa - Py4YHas cBapKa, IIpH KOTOPOH I10jlaua IIPOBOJIOKH
MeXaHH3HPOBaHa

3.3. [lomHOCTRIO MEXAHM3HPOBAaHHAS CBapKa - CBapKa, IPH KOTOPOH BCE ITIABHBIE OIEPAI[HI
(HCKIIFOYas MOr PY3KYy-Pa3rpys3Ky JAeTajlel ) MeXaHH3HPOBaHbI

3.4. ABTOMaTHYeCKas CBapKa - CBapKa, ITPH KOTOPOH BCE OIepaIfiii MeXaHH3HPOBaHEI

ITI. Kimaccudukaysg cBapKH 110 TEXHOIOTHYECKHM ITPH3HAKaM.

TexHonmormieckne IPH3HAKH KIaCCH(HKAIMH YCTaHABINBAIOTCS IS KaKJIOr0 BHJA CBapKH
OTJennbHO. HarmprmMep, BHA TYTOBOH CBapKH MOXET OBITh KIIACCH()HIIHPOBAH IO CIIEYEOIIHM
ITPH3HAKAM:

POJl TOKA, MOISAPHOCTh CBAPOYHOI'O TOKA, BHJI CBAPOYHOH IYIHM, BHJ 3JIeKTPOJa, CTEIICHb
MeXaHH3aI[HH.

" Bonpochl B 3a1aHHA

Bonpocwvr ona camoxonmpons

1. KimtaccudHKaImsa cBapKH.

2. TepMirueckui Ki1acc, TepMoMeXaHHYeCKHH K1acc, MexXaHnyeCcKHI Kiacc.

3. Bua cBapku B 3aBHCHMOCTH OT 3HEPT OHOCHTEIISL.

4. Bum ceBapky B 3aBHCHMOCTH OT CITOCOOa 3aIl[HTEI.

5. Buxg cBapku B 3aBHCHMOCTH OT HEITPEPBIBHOCTH ITPOIecCa CBAPKH.

0. By cBapki B 3aBHCHMOCTH OT CTETIEHH MEXaHH3aI[HH.

3aoanusa (0oknao)

1. MeTamumyprust CBapKy IUIaBJIEHHEM.

2. CpemHue pasMepPhl YYACTKOB 30HBI TEPMHYECKOI'O BIIMSHHS IIPH PA3IMYHBIX CIIOcO0ax
CBapKH.

3. OU3HYECKHE OCHOBEI CBAPKH.

4. ABTOMaTHYeCKas CBapKa IO (PIIFoCOM.

5. DIIEKTPOIIUIAKOBAs CBapKa.

6. ToyeyHass KOHTaKTHas CBapKa.

CnHCcoK JIMTepaTyphbl.

1. OcHoBHAA JIHTEpaTYpAa:

1 MapytsH, A. C. (MHCTHTYT cepBHca, TypH3Ma H Ju3aiHa (prinan) CKOY B T.

[Isaruropcke). PacueT H sKkclepHMeEHTaIbHOE ITPOeKTHPOBAHIE CTAIBHBIX PellleTYaThIX

IIPOTOHOB M3 THYTOCBAPHEBIX ITpodHneH : yuel. mocodone / A.C. MapyrsH ; CKOVY, ¢pui. BT.

[Taruropcke, Umxenep. pak-t, Kad. cr-Ba. - [Iaruropck : I[1D CKDY, 2014. - 116 c. -

[Ipun.: ¢. 75-113. - bubmuorp.: c. 72-74. - ISBN 978-5-905989-45-2

2 IMapnamxkermy B.C. MeTtamwmmueckiie KOHCTPYKIIHMH, BKIOYAs cCBapKy. Hactp 1.

[Tpon3BOCTBO, CBOICTBA H pad0oTa CTPOHTENIBHBIX cTajlell | OIeKTpOHHBIHM pecypc]|: yueOHoe

nocoOue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIe JaHHEIe.— M.: MOCKOBCKHIt

TOCYIApPCTBEHHBIN CTPOHTENIBHBIN YHHBEPCHTET, AN I Op Meana, O55C ACB, 2014.— 161

¢.— Pexama gocryma: http://www .iprbookshop.1u/27040.— 5BEC «IPRbooks», mmo mapomzo
3.11apnamkesrny B.C. IIpoekTHpOBaHHE H pacyeT METAINIMYECKHX KOHCTPYKII

AOKYMEHT MNOANMCAH 1oe oco6me/ Tapmamxeriu B.C
3MEKTPOHHOWM NOoANMUChIO | P _ T
Ceprudurar 12000002A633E 3D113AD425FB50002000002A6 roBbIe laHHbIe.— M.: MocKoBcKHI
Bnapened; Lebayxoea TaTbAHa AnekcaHapoBHa 11In 9];) ME,I[HEI:, SbC ACB: 2016 — 239
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¢.— Pexam goctyma: http://www .1prbookshop.1u/42909.— 5EC «IPRbooks», mmo mmapomzo2.
J{omoJIHATE/ILHASA JIUT €paTypa:
1 MapytsH, A. C. IIpoeKkTHpoBaHHE CTaTbHBIX (PepM ITOKPHITHIH H3 IIPSIMOYTOIbHBIX,
POMOHYECKHX H IIITHYTOIBHBIX THYTOCBApPHHBIX IMpodHiIe ; yuel.-crpaB. mocodue / A.C.
MapvytsH, C.M. Oxba , CKDY. - [Iaruropck : CKOY, 2012. - 156 ¢. : wu. - Ilpui.: c. 114-
154. - bubmiorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2.Bacumnbpena, T. B. MetamiokoHCTpyKIHH : [yueO. rmocobue| / T.B. Bacunbera. - M. :

NMHOPA-M, 2011. - 336 c. : w1. - ISBN 978-5-98281-226-
L http://www.iprbookshop.ru/33619.html
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ITPAKTUYECKOE 3AHJdTHE Nel4

Temal4 « Tunst cé apOUHbBIX UHI606 U COCOUHEHUIL)

Iles1b padoThI: H3YUNTH THITHI CBAPOYHEIX ITBOB H COETHHEHII.

3HaHMe: CTBHIKOBBIE H VITIOBHIE (BammKoOBBIe) HIBHI. V-, U-, X- u K- oOpa3Hble CTBIKOBBIE
mBbl. JIOOOBEIE H (PJIaHTOBEIE YITIOBBIE INBBEL PalOoune M CBA3YIOINHE (KOHCTPYKTHBHEIE)
mBbl. CINIONIHEIE H IIPEPBIBHCTBIE (INIIOHOYHBIE) INBEL. HIDKHHE, BepTHKAIBHEIE,
TOPH30HTAIGHEIE H IIOTOJIOYHEIE INBEI. CTBIKOBBIE, HAXJIECTOUHEIE, VITIOBBIE M TaBPORBEIE,
KOMOHHHPOBaHHBIE coeqHHeHHSI JIoOOBhle H (pIaHrOBBIE VITIOBBIe IIBEL. PaGoune H
CBSI3YIOIIHE (KOHCTPYKTHBHBIE) IIBEI. CIUIOIIHBIE H ITPEPBIBHCTHIE (IIMTOHOYHBIE) ITIRHI.
YMeHHe: HCIIOIB30BaTh PYYHOH H MEXAHH3HPOBAHHBIM HHCTPYMEHT 3aYHCTKH CBapHBIX
IIIBOB H yAAJIEHHS ITOBEPXHOCTHBIX Ae()EKTOB ITOCIIE CBAPKH, ITPOBEPSATH pabOTOCIIOCOOHOCTh
H HCIPaBHOCTh OOOpPYAOBaHMS IIOCTa IS CBapKH, HCIIONIB30BaTh PYYHOH M
MEXAaHH3HPOBAHHBIH HHCTPYMEHT IS ITOATOTOBKH 5SIIEMEHTOB KOHCTPYKIHH (H3IEIIHI,
y3JIOB, JieTallei) IO/ CBapKYy,

BBITIOIIHATL ITPeABApPHTEIbHBIN, COITYTCTBYIOINHH (MEXKCIOHHBIH) ITIOJOIPeB MeTalllla B
COOTBETCTBHH C TpPeOOBAaHMSAMH ITPOH3BOJACTBEHHO TEXHOIOIHYECKOH JOKYMEHTAI[MH II0
CBapKe,

IIPHMEHSTh COOPOYHBIE IPHCIIOCOOIEHHS IS COOPKH 3JIEMEHTOB KOHCTPYKIHH (H3IEIIHI,
y3JIOB, JleTallei) IO/ CBapKy, ITOJIOTaBIHBATh CBAPOYHBIE MaTepHaIbl K CBapKe, 3ayHIIaTh
IIIBEI IIOCJIE CBAPKH, ITOJIB30BATHCS ITPOM3BOACTBEHHO-TEXHOIOTHYECKOH H HOPMAaTHBHOM
TOKYMEeHTAIHEeH A1 BBIIOIHEHH S TPYAOBBIX (PYHKIIHI.

@dopmMHpYeMble KOMIETEHIIHH HIH HX YaCTH

Kox OopMyIIHPOBKA:

11K-3

KGHCTp}*’ICL[Hﬁ 3JIaHHH H CGGP}OI(EHI]I‘T ITPOMBIIUICHHOI'O H I'PaXKIdHCKOI'O HA3HAYCHH A,

AKTYAIBHOCTB TeMbL: AKTYAJIbHOCTH paboOTEl CBS3aHA C TEM, 4YTO C Pa3sBHTHEM
METAJUIYPIHYECKOH ITPOMBIIIUIEHHOCTH PacTeT O00BbEM H HOMEHKIATypa METAIIMYECKHX
H3JEIHI B CTPOUTENBCTBE H OCOOEHHO aCCOPTHMEHT M3 aTOMHHIA. M3 CTaIbHOIO IpoKara
BO3BOJISIT KAPKACHI IIPOMBIIIIEHHEIX H IPakKJaHCKHX 3JaHHH, MOCTEL, H3TOTOBJISIFOT apMaTypy
U1 Kelle300€TOHAa, KPOBEINBHYIO CTalb, TPYORL, a TakKe pPasIHYHBIE METallJIMYeCKHE
H3JIeTIHS, 3aKJIETIKH, OONITEI, TBO3IH, ITYPYIILI. PasIHYHBLII IIPO(QHIIb allFOMHHHSI HCITOIb3YIOT
JUIS M3TOTOBJIEHHS HECYIITHX H OIpakJalOIHX KOHCTPYKIMH, ¢ [IIHpoKkoMy HCITOIBE30BaHHIO
METAIUIOB B CTPOHTEIILCTBE CIIOCOOCTBYET PsiJi MX I[EHHBIX TEXHHYECKHX CBOHCTB. BBICOKAS
IIPOYHOCTh, IUIACTHYHOCTh, IIOBBOIIEHHAS TEIIOIPOBOAHOCTh, 3JIEKTPOIIPOBOJIHOCTE H
CBapHBaeMOCTh. Hapsaay ¢ s3THM MeTaluibl, H OCOOEHHO CTallb M YYT'VH, IIPH JeHCTBHH
Pa3IHYHBIX I'Aa30B H BIIalrH CHIBHO KOPPOAHPYIOT H TPeOYIOT CIIEIHAIEHON 3all[HThI.
Teopernueckass yacrb: CTEIKOBEIE. Hamnboree IOIMYIISPHBIH THII COSAHHEHHMS, TaK KaK OH
XapaKTepH3YEeTCSI MHHHMAJIBHBIM HaIIpsDKEHHEM MeTairia, ITPOCTOTOH  HCIIOIHEHHS |
HAJIc’)KHOCTRIO. B 3aBHCHMOCTH OT TOJIIMHBEI CBapHBAaceMOH KPOMKH OHa MOJKET OBITh
oOpesaHa 1o IPSMBIM HIH KOCBIM YITIOM. TakXke JOITYCTHMO IIPHMEHEHHE OJHOCTOPOHHETO
cKoca.

Haxsiectounbie. @OpMHPOBAHHE COEAHHEHHS METOAOM HAIOXKEHHS JIMCTOB APYI Ha Apyra
aKTVaJIbHO IS TOJIIMHBI MeTallla B IpedenaxX or 8-12 mm. IIpH 3TOM B OTIIHYHE OT
CTRIKOROW CRADKU HET HeoOXOTUMOCTH 0O6nAdATRIBATE IIOBEPXHOCTh — JOCTATOYHO POBHO

AOKYMEHT NOAMNUCAH |

SNEKTPOHHOW NOANNCHIO b BCIIHYITHY HaXJICCTA.
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W JIBYXCTOPOHHHE CKOCBI. C HX IIOMOINBI VBEIHYHBAETCA OOBEM HAaIlJIABIEHHOIO
MeTasuia. O6nacTh IpHMEHEHHS — IYTOBasl CBapKa MeTAJNIOKOHCTPYKIHI CIIOKHO () OPMEL
YrrnoBele. IIpHMMeHSIOTCS IUISI  COEAMHEHHS JIBYX HSIEMEHTOB KOHCTPYKIMH  ITOJ
OITPEJIETIEHHBIM VITIOM. B OTIIMuIEe OT TaBPOBOI'O COSAHHEHHS HAIIMYHE 3a30Pa HELOITYCTHMO.
HapgexHocTts obecrieunBacTCsa C ITOMOIIBIO CKOCOB H OOJIBIIIOrO OOBEMA HAITPABIEHHOTO
MeTasvia.

BcriomorarenbHbeIe CBAPHBIE IIIBEI KpOME BBIMIEOIMCAHHBIX OCHOBHBIX CITOCOOOB COEIMHEHHS
cTalnbHBIX 311eMeHTOB B ' OCT mpeaycMOTpeHBI BCIIoOMOraTellbHbIe. OHH MOI'YT ITPHMEHSTHCS
11 (OPMHPOBAHHSA HA[eXHOIO INBAa C YYETOM TpPeOyeMBIX SKCIDIYAaTallHOHHBIX KadeCTB
H3IETTHSL.

B 3aBHCHMOCTH OT CIEIH(HKH IIBa IMPHMEHSIOTCS CIEAYIOIMHE MeTOXHKH (POPMHPOBAHHSI
CBapHOro CThIKA: IIpopesHble. HeoOXomuMEl Jj1 JOCTIKEHHS MaKCHMAJIBHOI'O ITOKa3aTels
HaJIe)KHOCTH. B OHOM H3 MaTepHaloB JIENaroT YINIYOIeHHe IS YCTAaHOBKH JPYIOro JIHCTA.
ToproBeie. OTHOCSATCS K KaTErOpHH OOKOBEIX. JIMCTHI HAKIAIBIBAIOTCS JIPYT Ha ApVra, IBEI
IEeNaroTCs Ha TOpLaxX KOHCTPYKIMH. C HakmagkaMH. PeKoMeHAyeTCS 1S KOHCTPYKIIHI CO
CIIOXKHOH  KOH(HI'ypalfHeH  IOBepXHOCTH. IIpHMeHSeTcs  cIlellHadbHAs  HaKIIaJKa,
obecrieunBaroIasl COeJIHHEHHE JBYX KOMIIOHEHTOB. (C aleKTpo3akiernkaMi. IIporiecc
(OPMHPOBAaHHS COEJHHEHHS aHAJIOIHYeH TPagHI[HOHHOMY 3aKIEIIbIBaHHIO. PasHmila
3aKJIFOYAETCS B TOM, YTO OTBEPCTHE 3aIIOHACTCS HAIUIABIEHHBIM MeTallioM. BrIibop Toro
IOl HMHOTO CBapHOTO IIBA 3aBHCHT OT KOHEYHOIO pe3yiabTaTa — HaJeKHOCTH U
IOJITOBEYHOCTH COEIHHEHH S

" Borpocsl 1 3a1aHHS

Bonpocwet ona camoxonmponsa

I .IlapaMeTprI CBAPOYHEIX ITIBOB.

2.YT0 Ha3BIBAETCA CBAPKOH.

3.UT0 Ha3pIBAETCS CBAPHBIM IIIBOM.

4. Kaxme OBIBArOT CBApPOYHBLIE BBl H COeJHHEHH S, KIIaCCH(DHKAIIHSI.

5.Buapl CBapHBIX COEIMHEHHH U IIIBOB 110 B3aHMHOMY PaCIIOIOKEHHIO.

Jadanua (Ooknao)

1. YcnoHBIE H300pakeHHS H 0003HAUEHHS CBAPHEBIX IITBOB.

2. B xakoM ciyyae CBapHOH IIIOB HOCHT Ha3sBaHHE MOHTAKHOI'O, 4 B KAKOM — 3aBOJCKOIO.

3. Uem oTimyaeTcs CTEIKOBOH CBApHOM IIOB OT YITIOBOIO.

4. M300paxeHnsa H 0003HAUEHH I CBAPHBIX IIBOB.

CnHCoK JIMTepaTyphbl.
1. OcHoBHAA JIHTEpaTYpAa:
1 MapytsH, A. C. (MHCTHTYT cepBHca, TypH3Ma H Ju3aiiHa (prinan) CKOY BT,
[Isaruropcke). PacueT H sKcliepHMEHTAIIFHOE IPOEKTHPOBAHME CTAIIBHBIX PelleTYaThIX
IIPOTOHOB M3 THYTOCBAPHEIX ITpoduneH | yuel. mocodue / A.C. Mapyrsn ; CKOVY, ¢pui. BT.
[Taruropcke, Umxenep. pak-t, Kad. cr-Ba. - [1aruropck : IO CKDY, 2014. - 116 c. -
[Ipun.: ¢. 75-113. - bubmuorp.: c. 72-74. - ISBN 978-5-905989-45-2
2 Ilapnamkesmy B.C. MeTtalmtniyecKHe KOHCTPYKIHH, BKIFOYAS CBApKy. YacTts 1.
[[pon3BOACTBO, CBOMCTBA H padoTa CTPOHTEIIFHBIX cTalel | DIeKTPOHHBIH pecype|: yueGHoe
nmocoOue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIE JaHHBIe.— M.: MOCKOBCKHIt
TOCYIApPCTBEHHBIN CTPOHTENILHBIN YHUBEPCHTET, AN I Op Meana, O5C ACB, 2014.— 161
¢.— Pexxama gocryma: http://www iprbookshop.1u/27040.— 5EC «IPRbooks», mmo mapoizo
3.1IapmamnkeBry B.C. [IpoeKkTHpoBaHHE H pacyeT METAJINYECKHX KOHCTPYKIIHI
paboYHX IUIOINAMOK | 3IeKTPOHHBIH pecypcl: yueOHoe rmocodne/ Ilapmamkerma B.C .,

AOKYMEHT NOATIMCAH rOBBHIE JaHHBIE.— M.: MOCKOBCKHiT
SNEKTPOHHOW NOAMUCHIO
Cepriditkar: 12000002A633E3D113AD425FB50002000002A6 [ 1In Op Mexnna, S5bC ACB, 2016.— 239
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



¢.— Pexam goctyma: http://www.iprbookshop.ru/42909.— 5BC «IPRbooks», 1o mmapomro2.
J{omoJIHATE/ILHASA JIUT €paTypa:
1 MapytsH, A. C. IIpoeKkTHpoBaHHE CTaTbHBIX (PepM ITOKPHITHIH H3 IIPSIMOYTOIbHBIX,
POMOHYECKHX H IIITHYTOIbLHBIX THYTOCBAapPHBIX ITpodHiIei : yuel.-crpaB. mocodue / A.C.
MapvytsH, C.M. Oxba , CKDY. - [Iaruropck : CKOY, 2012. - 156 ¢. : wu. - Ilpui.: c. 114-
154. - bubmiorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2.Bacumnbena, T. B. MetamiokoHCTpyKIHH : [yueO. rmocobue| / T.B. Bacumbera. - M. :

MHODOPA-M, 2011. - 336 c. : umn. - ISBN 978-5-98281-226-1

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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ITPAKTUYECKOE 3AHJATHE Nels

Temal5 « Tepmuvueckuil UUKIL C6 APKILY

Ilesb padoThI: H3YUNTh TEPMHYECKHIT IHKII CBAPKH.

3HaHHe: 30HBI HAIUIABIEHHOIO MeTallla, HEIIOIHOIO pacIUIaBIeHHST, IIeperpera,
HOPMAITH3AI[HH, HEITOTHOH ITePeKPHCTAJNIH3AI[HH, PeKPHCTaIUTH3aIHH, OCHOBHOIO METaJIa.
YMeHHe: HCIIONIB30BATh PYYHOH H MeXaHH3HPOBAHHBII HHCTPYMEHT 3aYHCTKH CBAapHBIX
IIBOB H YAAJIEHHS ITOBEPXHOCTHBIX JIe()EKTOB ITOCIIE CBAPKH, ITPOBEPSATH Pab0TOCIIOCOOHOCTE
H HCIIPaBHOCTh OOOPYAOBAaHHS TIIOCTa JUIS CBAapKH, HCIIOIB30BaTh PYYHOH H
MEXaHH3HPOBAaHHBIH HHCTPYMEHT JJISI ITOATOTOBKH 5SIIEMEHTOB KOHCTPYKIHH (H3eIIHii,
y3JIOB, JeTallei) IO/ CBapKYy,

BBITIOIHATE ITPeABAPHTENbHBIN, COITYTCTBYIOINHH (MEXKCIOHHBIH) ITOJOIPeB MeTalla B
COOTBETCTBHH C TpeOOBaHMSAMH ITPOH3BOACTBEHHO TEXHOJIOTHYECKOH JOKYMEHTAIHH IIO
CBapKe,

IIPHMeHSITh COOPOYHBIE IPHCITIOCOOIEHHS I COOPKH 3JIEMEHTOB KOHCTPYKIHMH (H3IeNIHii,
y3JIOB, JleTalel) I0J CBapKy, IOATOTABIHBAaTh CBAPOYHBIE MaTepPHAbl K CBApKe, 3aYHINATh
BBl TIOCJIE CBApKH, IIOIB30BAThCS ITPOH3BOACTBEHHO-TEXHOJIOTHYECKOH H HOPMaTHBHOIM

TOKYMeHTAaI[HeH 71 BRITOTHEHHS TPYAOBBIX (DYHKITHIA.
dopMHpYeMble KOMIIETEHIIHH HJIH HX YACTH

Kox DO opMYIIHPOBKA!
K3 ICITIocOGHOCTE ITPOBOJIUTE PacyeTHOE OOOCHOBAHHE M KOHCTPYHPOBAHHE CTPOHTEIBHBIX
KOHCTPYKIIHH 37IaHHI H COOPYKEHHI IIPOMEIIIUIEHHOIO H I'PaKIaHCKOI0 Ha3HAYEHHST,

AKTYaIbHOCTh TeMbl: AKTyalbHOCTh palbOTHl CBSI3aHA C TeM, YTO C pPa3BHTHEM
METAJUTYPIrHYeCKOH ITPOMBIIIUIEHHOCTH pacTeT 00beEM H HOMEHKIIaTypa MeETa/NIMYeCKHX
H3JIeTIHIT B CTPOHTENBCTBE H OCOOEHHO aCCOPTHMEHT M3 aTIOMHHHA. M3 cTalIbHOrO IpOKaTa
BO3BOJST KaPKAChl IIPOMBIIIIIIEHHBIX H I'PakJaHCKHX 3JaHHil, MOCTBI, H3TOTOBILIFOT apMaTypy
I Kelle300eTOHA, KPOBEIBHYIO CTajlb, TPYOBI, a TakKXe pa3lIHYHble MeTalUIHYeCKHE
H3JIEIHS, 3aKIIENKH, OOITEI, TBO3AH, IMYPYILI. Pa3IHYHELL IIPOQHIIE aJTFOMHHHS HCITOIB3 YIOT
IUI H3TOTOBIIEHHS HECYITHX H OI'PaXJIAFOILIMHX KOHCTPYKIHH, ¢ [IIHpokoMy HCIIOIE30BaHHIO
METAJUIOB B CTPOHTEIBCTBE CIIOCOOCTBYET PSf HX IIEHHBIX TEXHHUYECKIX CBOICTB. BBICOKAS
IIPOYHOCTh, IUIACTHYHOCTDH, IIOBBIIIEHHAS TEIUIOIPOBOAHOCTD, SIIEKTPOIIPOBOAHOCTh H
CBapHBAeMOCTh. Hapsamy ¢ STHM MeTaUIbl, H OCOOEHHO CTalb H YYI'YH, IIPH JeHCTBHH
Pa3IIMYHBIX I'A30B H BIIalrH CHIEHO KOPPOAHPYIOT H TPeOYIOT CIIeI[HaIbHOH 3aIlHTHL.

Teopernueckas 4acrTb: TepMHYECKHI ITHKII CBAPKH — HaIPEB-OXIIAXKIeHHE — OIPEIEIIeTC S
crioco0OM H peKHMaMH ITPOBeJeHHS Mpollecca. MecTHBII HarpeB H OXITaXKIAcHHEe MeTalllla
IIPH 3TOM ONpeelIsIeT Te H3MEHEeHHS, KOTOpHIe IIPOHCXOAST B CTPYKTYPE H MEXaHHYECKHX
CBOHCTBAaX ITOIYYEHHOI'O CBAapHOI'O COEAHHEHHS. YYacTKH CBApPHOIO COEJHHEHHS BOIH3H
HEIIOCPEICTBEHHOIO JIEHCTBHS HEMOJBHKHOIO HJIM ITOABHKHOIO CBAapOYHOIO HCTOYHHKA
TeIllIa HarpeBaloTCs A0 HanmOollee BEICOKHX TeMIleparyp. [IpH pa3snmHyHBIX crtoco0ax CBapKH
IIABJIEHHEM MeTalll B IIBE JOBOAHTCS IO PACcIUIaBJIEHHOI'O COCTOSHHSL, a 3aTeM, OXJIaKIasICh,
- KpHCTAIUIN3YeTCA. PacIioiokeHHbIe PSAAOM YYAaCTKH OCHOBHOI'O MeTalllla HarpeBaroTCs IPH
CBapke J0 Oojee HH3KHX TeMIIEpaTyp, IIpHYeM II0 Mepe ValleHHS OT MecTa JeHCTBHSI
HCTOYHHKA TeIUIa HJIH JITHHH ero IIepeMelleHH S MaKCHMalIbHbIe TEMIIepaTyphl HarpeBa TMax
CHIDKaIOTCS. [IpH 3HAuUMTEIBHBEIX pa3MepaxX CBapHBAacMOI0 H3AECIHSI Ha HeKOTOPOM

DACCTOIHWH OT CRANHOT'O TITRA HHKAKOTO HATNERA MCTAJIJId HC ITPOHCXOAHT, TCMIICPATYP4d B
[IOKYMEHT NOAMNVCAH
SNEKTPOHHOM MOAMUCHIO

Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 0 MeTallla MaKCHMAaJIBHOH TCMIICPATYPhBI
Bnagenett: lHe6zyxosa TateaHa AnexkcangpoBHa pa3oM OTBOJOM TEIlIa B OoJee XOJIOHEIE

Nencreutened: ¢ 20.08.2021 no 20.08.2022




YYaCTKH MeTaruia. Kak mpaBiiio, 5TO OXJTaKAeHHE OCVIIECTBIIIETCS C JOCTATOYHO OOBINOH
CKOPOCTBIO, XOTS H MEHBIIEH, YeM CKOPOCTH HarpeBa, HO HMEHHO OHa IIPHBOJIHT K
H3MEHEHHSM B CTPYKTYPE H CBOHCTBAaX CBAPHOI'O COEQHHEHHS 110 CPABHEHHIO CO CTPYKT YPOH
H CBOHCTBAMH HMCXOIHOI'O MeTalia. B COBOKYITHOCTH 3TH YYaCTKH OCHOBHOI'O MeETalljla, B
KOTOPBIX ITPOH3OIIUIN CTPYKTYPHEIE H3MEHEHHS B PE3YIIbTATe TEPMHUYECKOIO I[HKIIA CBApKH,
Ha3bIBAIOTC 30HOH TEPMHYECKOr O BIISIHHSA. TakiM o0pa3oM, IIOCIIe 3aBEPIIEHHS ITPollecca
CBApKH KaXKIbIH OO0BEM MeTalla M3HeNIHd, IIOABEPIIIErocsS TEPMHYECKOMY IIHKITY,
IIPETEPIIEBAET XapaKTePHLIE HM3MEHEHHMS B CIPYKTYPE H MeXaHHYECKHX CBOHCTBaAX
(TBEPAOCTH B YaCTHOCTH). OHH OIPeJEIIFOTCS H3MeHEHHEM TeMIIEpaTyphl BO BpeMeHH H
CBSI3aHHBIE ¢ HeH cKopocTsMH HarpeRa (WH) m oxmaxaennga (WO), IpHBOISAIE K STHM
H3MeHeHHsSM. Ha HeM cXeMaTHYHO IIOKa3aHO PacIpelelIcHHe TBEPAOCTH II0 30HE
TEPMHYECKOI'O BIIHSHHSA

" BorpochbI H 32JaHUS

Bonpocwet ona camoxonmponsa

1. ITapaMeTpHl TEPMHYECKOr O I[HKIIa CBAPKH.

2. Pacyér MrHOBEHHOH CKOPOCTH OXJIaKIeHHS IIPH JaHHOH TEMIIEPATYPE.

3. TepMirdyecKHil IMHKII CBApKH ITPH OJHOITPOXOIHON CBapKe: MAaKCHMAJIbHBIE TEMIIEPATYPHI.

4. JlimmrenpbHOCTE IpeOBIBAaHMS MeTallla BBIIE 3aJaHHOH TeMIIepaTyphl Ha IIPHMEpPE
MHOT'OCJIOHHOH CBAPKH JIMHHBIMH H KOPOTKHMH YYaCTKAMI.

5. UneansHBIN TepMHYECKHH IIHKIT CBAPKH.

3adanusa (0oknao)

1. Iloyemy IpH CBapKe CTPYKTYPa METAIIIA H3MEHSETCA.

2. Yto Takoe TEpMOKHHETHYECKAS JHarpaMMa pacraja ayCTeHHTa.

3. UTO MOXHO OIpeAeITh 10 TEPMOKHHETHYECKHM JHarpaMMaM pacliajia ayCTeHHITa.

4. YeM ompemengerca CKOPOCTh OXNMaXKIeHHS MeTalla IIPH CBapKe, M KaKHe CIIOCOOBI
CYIIECTBVIOT IJIS €€ CHIDKEHISL.

5. KakoBel 0COOEHHOCTH M3MEHEHHSI CTPYKTYPBI H CBOHCTB 30HBI TEPMHYECKOI'O BIIMSHHS
CBAPHBIX COEIHHEHHI.

6. Kakue y4acTKH B 30HE TEPMIYECKOI O BIIFSHIS BEIICIISIOT .

CnHCcoK JIMTepaTyphbl.
1. OcHoBHAA JIHTEpaTYpAa:
1 MapytsH, A. C. (MHCTHTYT cepBHca, TypH3Ma H Ju3aiHa (prinan) CKOY B T.
[Isaruropcke). PacueT H sKcIIepHMEHTAIBHOE IIPOEKTHPOBAHIE CTAIIBHBIX PEIleTYaThIX
IIPOTOHOB M3 THYTOCBAPHEBIX ITpodHneH : yuel. mocodone / A.C. MapyrsH ; CKOVY, ¢pui. BT.
[Taruropcke, Umxenep. gak-t, Kad. cr-Ba. - [Iaruropck : I[1D CKDY, 2014. - 116 c. -
[Ipun.: ¢. 75-113. - bubmuorp.: c. 72-74. - ISBN 978-5-905989-45-2
2 Ilapnamkesmy B.C. Metajmtnueckie KOHCTPYKIHMH, BKIFOYAs CBApKy. YacTts 1.
[Tpon3BOCTBO, CBOICTBA H pad0oTa CTPOHTEIBHBIX cTajlell | OIeKTPOHHEBIH pecype|: yueOHoe
nocoOue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIe JaHHEIe.— M.: MOCKOBCKHIt
TOCYAApPCTBEHHBIN CTPOHTENIBLHBIN YHHBEPCHTET, Al I Op Memna, ODbC ACB, 2014.— 161
¢.— Pexxama gocryma: http://www iprbookshop.1u/27040.— 5EC «IPRbooks», mmo mapoizo
3.1laprnamkesny B.C. IIpoekTHpoBaHHE H pacyeT METAINIMYECKHX KOHCTPYKII
pabounx ITIOMAA0K | OIeKTPOHHEBIH pecypc|: yueGHoe mocodue/ ITapmammkeriu B.C.,
BacwmkuH A A., bynatoB O.E.— DJIeKTpOH. TeKCTOBBIE JaHHbIe.— M.: MOCKOBCKHI
TOCYAAPCTBEHHBIN CTPOHTENBHLIN YHHBEpCcUTET, All I1n Op Menna, O5C ACB, 2016.— 239
¢.— Pexama gocryma: http://www .iprbookshop.1u/42909.— 5EC «IPRbooks», mmo mapomzo2.
J{lomoJIHUTE/ILHAA JINT€PATYDA:

AOKYMEHT TNOATUCAH M TIOKDBITHIT 13 IIPSIMOYTOJIBHEIX
SNEKTPOHHOW NOANMUCHIO I KP P T ’
Ceprichukar: - -12000002A633E3D113AD425FB50002000002A6 (rneii : yuel.-crpas. mocodue / A.C.
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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MapytsaH, C.M. Okba , CKDY. - [Iaruropck : CKOY, 2012. - 156 ¢. : wiu. - Ilpun.: c. 114-
154. - bubmmorp.: ¢. 113-113. - ISBN 978-5-905989-08-7
2.Bacumnbpena, T. B. MetamiokoHCTpyKIHH : [yueO. rmocobue| / T.B. Bacumbera. - M. :
MHOPA-M, 2011. - 336 c. : um. - ISBN 978-5-98281-226-1

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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ITPAKTUYECKOE 3AHJTHE Nelé6

Temal 6« Hanpsascenua u oegpopmanuiil c6aApHuIX COEOUHEHUIL)

Iles1b padoThI: H3YUNTH HANPSOKeHHA H Ae()OpMaIlHH CBAPHBIX COETHHEHHIT

3HAaHHe: IIPHYHHLI BO3HHKHOBEHHS M XapaKTepPHCTHKA CBApPOYHBIX HAaMpPsDKeHHH H
nedopmaigii. CBapoyHble HAIIPSKeHHS H Je(OpMallHH ITPH HallIaBKe BallHKa Ha KPOMKY
IIHCTa, IIPH COEJHHEHHH IIHMCTOB BCTBHIK, IIPH COEQHHEHHH VITIOBHIMH IIBaMH. BIHsSHHe
CBAPOYHBIX HAIIPSDKEHHI HA IIPOYHOCTH COETHHEHHS.

YMeHHe: HCIIONIB30BATh PYYHOH H MeXaHH3HPOBAHHBII HHCTPYMEHT 3aYHCTKH CBapHBIX
IIBOB H yAaJIEHHS ITOBEPXHOCTHHIX JIe(DeKTOB ITOCTIe CBAPKH, ITPOBEPSTH Pab0TOCIIOCOOHOCTE
H HCIIPaBHOCTh OOOPYAOBaHMS IIOcTa JUIS CBapKH, HCIIOIIb30BaTh pPYYHOH H
MEXAHH3HPOBAaHHBIH HHCTPYMEHT IS ITOATOTOBKH 5SJIEMEHTOB KOHCTPYKIHH (H3]IEIIHI,
y3JIOB, AeTalleil) IO CBapKYy,

BBITIOIIHSATL ITPeABAPHTEIbHBIH, COITYTCTBYIOINHH (MEXKCIOHHBIH) ITOJOIrPeB MeTalla B
COOTBETCTBHH € TpeOOBAaHHAMH ITPOH3BOACTBEHHO TEXHOJIOIHYECKOH JOKYMEHTAI[HH II0
CBapKe,

IIPHMEHSTh COOPOYHEBIE ITPHCIIOCOOIEHHS IS COOPKH 3JIEMEHTOBR KOHCTPYKIIHH (H3eIIHI,
y37I0B, JeTalei) IO CBapKy, MOArOTAaBIHBAaTh CBAPOYHBIE MaTepPHAIbl K CBAapKe, 3a4HINATh
BBl TIOCIIE CBApKH, IIOIB30BAaThCS ITPOH3BOACTBEHHO-TEXHOJOTHYECKOH H HOPMaTHBHOM

TOKyMeHTaI[HeH 15 BBIITOTHEHH S TPYAOBBIX (DYHKITHEH.
dopmupyemMbie KOMIETEHIHH HJIH HX YaCTH

Kox OOopMYIIHPOBKA:
K3 ICITIOCOOHOCTE TIPOBOJIUTH pacueTHOe OOOCHOBAHHE H KOHCTPYHPOBAHHE CTPOHTEIBHBIX
KOHCTPYKIIMH 3JaHII H COOPYKEHHH ITPOMBIIIIIEHHOI'O M I'PaKIaHCKOr O Ha3HAYEHHST,

AKTYAIbHOCTh TeMbl: AKTyalbHOCTh palbOTHl CBSI3aHA C TeM, YTO C Pa3BHTHEM
METAJUTYPrHYeCKOH ITPOMBIIIUIEHHOCTH pacTeT 00beM H HOMEHKIaTypa MeTaNIMYeCKHX
H3JIETIHIL B CTPOHTENBCTBE H OCOOEHHO aCCOPTHMEHT H3 aTIOMHHHA. K3 cTalbHOrO ITpoKara
BO3BOJST KaPKACHl IIPOMBIIIIEHHBIX H I'PaKJaHCKHX 3JaHHI, MOCTEI, H3TOTOBILSIFOT apMaTypy
IV Kelle300eTOHA, KPOBEINBHYIO CTajlb, TPYOBI, a TakKKe pa3lIHYHble MeTaJUIHYeCKHE
H3JIeTIHS, 3aKIIEeNKH, OONITHI, TBO3MH, IMYPYILI. Pa3IHYHELT IIPOPHITE aTFOMHHHS HCITOIb3YIOT
I H3TOTOBIIEHHS HECYITHX H OI'PaKJAFOIIHX KOHCTPYKIHH, ¢ [IIHpokoMy HCIIOIB30BaHHIO
METAJUIOB B CTPOHTEILCTBE CIIOCOOCTBYET Psif HX IIEHHBIX TEXHHYECKHX CBOHCTB. BBICOKAS
IIPOYHOCTh, IUIACTHYHOCTDH, IIOBBIIIEHHAS TEIUIOIPOBOAHOCTD, 3IIEKTPOIIPOBOAHOCTh H
CBapHBAaeEMOCTh. Hapsaay ¢ STHM MeTalUIbl, H OCOOEHHO CTallb H YYI'YH, IIPH JE€HCTBHH
Pa3IMYHBIX I'A30B H BIIaTH CHIEHO KOPPO3HPYIOT H TPEOYIOT CIIEI[HAILHOI 3aIlHTHI.
Teopernueckas yacrb: CBapoYHOE HAIIpsDKEHHE OIPeJellIIOT KaK CHITY, JeHCTBYIOIIYIO Ha
eQUHHIY TUIOINAAH H3AenHs. OHO MOKeT OBITh BBI3BAHO PAaCTSTHBAOIIHM, H3THOAFOIIHIM,
KPYTSIIHM, CKHMAIOIIHM HJIH CPE3aFOIHM YCHIIHEM.

OTH CHIIIBI JOCTHIAKOT TaKHX BEIHYHH, YTO B IIPOLIECCE SKCIUIYaTallMH HaITpSTKEHHS H
ne(opMaIHH B OTJEIBHBIX JETANSX IPHBOJIST K Pa3pyLIEHHIO BCeH KOHCTPYKIHH. Kpome
STOrO IPOHCXOMHT CHIKEHHE aHTHKOPPO3HOHHBIX CBOHCTB, MEHSIOTCS I'eOMETPHYECKHE
pa3Mepbl H KeCTKOCTh KOHCTPYKI[HH.

Hamnpsokennss u gedopMaiia ObIBAaOT BPEMEHHBIMH H OCTAaTOYHBIMH. Kakme cBapoyHBIe
AeopMaIMH Ha3bIBAIOT BPEeMEHHBIMH, a KaKHe OCTaTOYHBIMH OIIPeJelseTcs ITPOCTO.

BneMeHHRBIE TIOFRISIOTCS RO RDEMS CRANHRAHU S ﬂETﬂJ’IEﬁj BTOPLBIC ITOABJISFOTCH H OCTAKOTCA
AOKYMEHT MNOAMNMCAH [TV
QNEKTPOHHOU NMoAgrnncoio L.

Ceptudurar: | 112000002A633E3D113AD425FB50002000002A6

Bnagenedu;

LLiebayxoBa TaThAHa AnexkcavnpoBHa ' CBAapOYHBIX l[E(prMEll[Hﬁ TaKIC.
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HEOJHOPOIHBII HAaIPEB METAJINYECKHX 3aTOTOBOK,

ycaJO4YHbIe H3MEHEHHS CITNIaBa B CBApHOM IIIBE,

(pa30BBIE H3MEHEHHS, BO3HHKAIOMIME IIPH IIepeXojle pacIUIaBISHHOIO MeTallla H3 OJHOIO
COCTOSIHHS B J[PYTOE.

OIHIM H3 CBONCTB METAIUIOB SBISIETCS HMX CIIOCOOHOCTE PACIIHPATHCS IIPH ITOBBIIIEHHHN
TEMIIEPATYPEl M CKUMATHCSA TIPH OXJIaXJIeHHH. I[IpH ToraBneHHH B 0OOIacTH CBApOYHOIO
COeIUHEHHS ITOABISAETCSI HEOHOPOAHAS TEPMO30HA.

OHa BBI3BIBACT HAIIPSOKEHHS CKHMAIOMIErO0 WM PacTSTHBAIOIIETO CBOHCTBA. EcCmH s3TH
HaIPSKEHHS TIPEBBIINAKOT ITPeiell TEKYYEeCTH MeTalllIa, TO IIPOHCXOAHT H3MeHeHHe (POpPMEL
H3JIEIHS, BOSHHKAIOT OCTaTOYHBIE Je(OpMAaLHH.

PasHOBHIHOCTH Jed)OpMalHii 3aBHCIT OT TOro, B KakKHX OOBeMax OHH IIPOSIBIISTEOTCS.
Berenstor TpH poxja.  JledopmalH IepBOro poja JeHCTBYIOT B MakKpooObeMax,
e opMaIHH BTOPOrO Pojla IMPOHCXOAAT B IIpeJelaxX KPHCTAUIHYECKHX 3epPeH, a TPeThero
pojia ITPOUCXOAAT B KPHCTAINIMYECKOH PEIETKE MeTaslla.

Jledbopmalrii 1 HaMpsDKEHHS ITPH CBapKe BO3ZHHKAIOT H IPH KPHCTALIH3al[HH CBApHOTO IIBa,
KOrjla ITPOMCXOJHUT VycaJkKa XHUIKOro MeTawia. OO0BeM OCTHIBAIOINETO JKHJIKOIO MeTallla
YMEHBIIIAETCS, 3TO  BBI3BIBACT HANpPsSKEHHS BHYTPH MeTania. llapamnensHO U
MEPIEHAHKYIISIPHO OCH CBApOYHOIO IMBa (POPMHPYIOTCS HAIPSDKEHHS, KOTOPBIE BBI3BIBAIOT
H3MeHeHHEe (POPMBI H3AeIH. [IpomoIbHEIE CHIIBI BBIZBIBAIOT H3MEHEHHST JJIHHBI CBAPHOIO
II[Ba, a ITOTIEPEYHBIE IPHBOAAT K YIJIOBEIM Jie()OPMAIFISIM.

[Ipu mmpeBpOlIeHHH ONPedelIEHHBIX IIPeIe/IbHBIX TEMIIEPATVY]P IIPH CBAPHBAHUH YITIEPOIHCTHIX
H JIETHPOBAHHBIX CTalleH IPOMCXOJHT MX CTPYKTYPHOE IIpeBpalllcHHe. Y HHX ITOSBIISETCS
IPYTOH VAEIbHBIH 00BEM H H3MeHSeTCS KO3((HIMEHT JIHHEHHOIO PacIIHPEHHS, YTO
ITPHBOJIUT K OTPOMHBIM CBAPOYHEIM HATIPSIKEHHU M.

CaMple OONIBIIME M3 HHX BO3HHKAIOT B JIETHPOBAHHBIX CTAalIX. B HIHX 00pasyiorcd
3aKAJIOYHBIE CTPYKTYPBI, KOTOPHIE IIPH OXIAXKICHHH HE BO3BPAI[AIOTCS K IIPeKHEH
CTPYKTYPE MeTallia, Kak B OOJIBIIIHHCTBE CIIYYAeB, a COXPAHSIOT KOJIOCCAIbHBIE HAIIPSDKEHH S
MOTL'VIIHE IIPHUBECTH K pa3pyIIEeHHIO CBAPHOTIO IIBA.

JHIIs 5»THX CIUIaBOB  pa3padaThIBAOTCS  CIIEIHANIBHBIE TEXHOJIOTHMYECKHE ITPOIIECCHI,
CHIDKAIOIIIE OCTaTOYHBIE HAIIPSHKEHHS H e (OpPMALHH.

" BorpochbI H 32 JaHHSA
Bonpocwet ona camoxonmponsa

1. CBapoyHOE HaIpSTKEHHE.

2. BBl HalIpsOKeHH S H TeopMallH.,

3. IIpryHHEI BO3HHUKHOBEHHS HATIPSKEHII.

3aoanusa (0oknao)

1. JledpeKTHI CBapHBIX IIBOB H COEIHHEHHI.

2. Knaccudukaims g1eeKToB CBapHBIX ITBOB H COEHHEHHH.

3. CBapoyHbIe HAIIPSDKEHNA U Te]opMaIni.

4. Crioco0Bl YMeHBIIIEHHS CBaPOYHBIX Jie(OpMAaIlHil H HaITpPsDKeHHI.

5. TexHonmormyeckne MepoIpHATHS, BEITIOJIHIEMEBIE ITOCTIE CBAPKIH.

CnHcoK JINTepaTyphbl.

1. OcHoBHAA JIHTEpaTYpAa:

1 MapytsH, A. C. (MHCTHTYT cepBHca, TypH3Ma H Ju3aiiHa (prnan) CKOY B T.
[Isaruropcke). PacueT H sKcliepHMEHTAIIFHOE IPOEKTHPOBAHME CTAIIBHBIX PelleTYaThIX
IIPOTOHOB H3 THYTOCBAPHEIX IMpoduieH | yyed. mocodue / A.C. Mapyran ; CKOVY, ¢pui. B T.
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2 IMTapnamxkermy B.C. MeTtammmueckiie KOHCTPYKIIHMH, BKIFOYAsS cCBapKy. Hacte 1.
[Tpon3BOICTBO, CBOMCTBA H pad0Ta CTPOHTENIBHBIX cTajlel | DIeKTPOHHBIH pecype|: yueOHoe
nocoOue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIe JaHHBIe.— M.: MOCKOBCKHIt
TOCYAAPCTBEHHBIN CTPOHTENIBHBIN YHUBEPCHTET, AN [In Op Meana, O5C ACB, 2014.— 161
¢.— Pexamv goctyma: http://www.iprbookshop.1ru/27040.— 3BC «IPRbooks», 1o mapoizo
3.1lapnamkesrmy B.C. IIpoekTHpoBaHHE H pacyeT METANIMYECKHX KOHCTPYKII

pabounXx ITIOMAAO0K | IeKTPOHHEBIH pecypc|: yueGHoe nmocobue/ Ilapmammkermy B.C .,
BacwmkuH A A., bynatoB O.E.— DJIeKTpOH. TeKCTOBBIE JaHHbIe.— M.: MOCKOBCKHI
TOCYAAPCTBEHHBIN CTPOHTENBHLIN YHHBEPCcUTET, Al I Op Memua, ObC ACB, 2016.— 239
¢.— Pexam gocrymna: http://www.1prbookshop.1u/42909.— S5EC «IPRbooks», mo mapomro2.
J{onmoJIHATE/ILHAA JIUTEpaTypa:
1 MapytsH, A. C. IIpoeKkTHpoBaHHE CTaTbHBIX (PepPM ITOKPHITHI H3 IIPSIMOYTOIbHBIX,
POMOHYECKHX H IIITHYTOIbHBIX THYTOCBapHBIX ITpod ek : yuel.-crpaB. mocotue / A.C.
MapytsH, C.U. Dxba ; CKOY. - [laruropck : CKOY, 2012. - 156 ¢. : w. - Ilpumn.: c. 114-
154. - bubmiorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2.Bacunbena, T. B. MetamiokoHCTpyKIHH : [yueO. rmocobue| / T.B. Bacumbera. - M. :

HMH®OPA-M, 2011. - 336 c. : mi1. - ISBN 978-5-98281-226-1

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



MUWHUCTEPCTBO HAVKHU U BBICIIETIO OFPABOBAHU S POCCUUCKOH
OEJIEPAITUU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJIEHOE
YUPEXJIEHHUE BEICIITEI'O OEPA30OBAHUW A
«CEBEPO-KABKABCKWU ®FE IEPAJILHBIA YHUBEPCUTET »
[Taruropckmit HHCTHTYT ((prman) CKOY

MeTrogHueckie yKa3aHHs
I10 BEITIOIHEHIIO JTa00opaTOPHBIX pador
10 JUCITHIIIHHE « M eTarmniyeckie KOHCTPYKITHH, BKIIFOUAs CBAPKY»
IUIS CTYIEHTOB HalrpaBiIeHHS IToaroToBkH 08.03.01 CTpouTenscTBO

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Coaep:xanue

BregeHue

JlabGopaTopHas padora Nel
JlaGoparopHas padora No2
JlaGopartopHas padota Ne3
JlaGopaTropHas pabdora Ned

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022



AOKYMEHT NOANMCAH
QNEKTPOHHOW NMoArnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHOpoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022



BBeaenue
MeTammyeckie KOHCTPYKIIMH IPHMEHSIOTCS BO BceX O00JacTSX CTPOHTEILCTBA ITPH
BO3BEAEHHH 3JaHHH H COOPYKeHHH Omnarojgaps CBOHM VHHBEPCAJIbHBIM KayeCTBAM —
BBICOKOH ITPOYHOCTH (HecyIleH CIIOCOOHOCTH), HaJeKHOCTH PaOOoThl IMPH Pa3IHYHBIX BHAAX
HAIIPSOKEHHOI'O COCTOSHHS, B TSDKEIBIX M arPeCCHBHBIX VYCIOBHSAX SKCIDTYaTal[HH,
3(p(peKTHBHOCTHIO H3TOTOBIEHHSI H MOHTa’ka, OTHOCHTEIIBHO MAaJIblii COOCTBEHHBIH BeC IPH
BOCIIPHATHH 3HAYHTEIBHBIX Harpy3oK. KpomMe Toro, wMeramibsl 00IaJar0T BBICOKOIM
ITIOTHOCTBIO — HEITPOHMI[AEMOCTHIO IS I'a3a H KHIKOCTH.
K HemocraTkaM CTalIbHBIX KOHCTPYKI[HII MOXHO OTHECTH CPaBHHTEIBHO MAalIVIO
OTHECTOHKOCTh H IIOABEPKEHHOCTh KOPPO3HH OT KOHTAaKTa C BJIArOH, arpeCCHBHBIMH
cpemami. IIpn BeIcOKHX TemmeparypaxX (mig crama Oojee 6000C) KOHCTPYKIIHH TEPSIOT
CBOIO HECYIIYIO CITOCOOHOCTS.
B 3aBHCHMOCTH OT BHJa KOHCTPVKI[HH Pa3JIMYalOT CTEPKHEBHIE H CIUIOIIHBIE CHCTEMEI
CTaJIbHBIX KOHCTPYKI[HII. CTepKHEBBIE CHCTEMEI COCTOST M3 0aloK, KOTOHH, (pepM (KapKachl
3aHHIT, MOCTEIL, apKH H (pepMbI, KyIlojia, cToHKH JIOII, MauTel, OaIllHH, 3CTaKaIbl, KpaHbI H
Ip. KOHCTpYKUMH). CIIIOINMHBIE CHCTEMBI COCTOST H3 Pa3lIHYHBIX BHIOB IJIHCTOBBIX
KOHCTPYKIIHI (pesepByaphl, rasrOIIbAEPHI, TPYOHI, OYHKEDHI, KOHCTPYKI[HH
METAJUTYPTHYECKHX 3aBOJ0B, HEPTIHBIX H XHMHYECKHX ITPEITPHATHI H T.II.).
MatepHaioM IS MeTaUIMYeCKHMX KOHCTPYKI[HII CIIYKHTI, B OCHOBHOM, CTajlb. B
3aBHCHMOCTH OT CTEIeHH OTBETCTBEHHOCTH KOHCTPYKIIHH 3JaHIHil H COOPYKEHHI, a TAaKXKe OT
YCIIOBHH HX BKCIUTYaTallHH IIPHMEHSIOT CTAIH PasiIHYHBIX MapoK. [IpH BEIGOpe MapKH CTaIH
VUUTHIBAIOT KIHMATHYeCKHH PanHOH CTPOHMTEILCTBA H TPYIITY KOHCTPYKIHH 3HaHHH H
coopyxkeHui o CHuII I1.23-81%*. XapakTepHCTHKH HEKOTOPHIX BHJOB cTaleH ITPHBEICHBI
HITKE.
[To croco0y H3roTOBIEHHS cTalb ObIBAeT MAaPTEHOBCKOH H KHCIIOPOJHO-KOHBEPTOPHOH (HX
H3TOTOBISIOT KHILSIIHMHE, CIIOKOHHBIMH H IIOITYCIIOKOHHBIMH). KHITIIYIO cTallb cpasy
Pa3MBAOT M3 KOBIA B H3JIOXKHHIKGI. OHa COAEPKHUT 3HAUHTEIBHOE KOIHMYECTBO
PaCTBOPEHHBIX r'a30B. CIIOKOHHAs CTallb — 3TO CTajlb, BBRIJEP:KAaHHAS HEKOTOPOE BPEMS B
KOBIIIAX BMeCT€ C PACKHCIHTEIAMH (KpeMHHIL, aFOMHHHII), KOTOPBIE, COEIHHIICH C
PACTBOPEHHBIM KHCIIOPOJAOM, YMEHBIIIAIOT €r0 BPeJHOE BIIHSIHHE, OHA HMEET IIYUIIII COCTaB
H 0omee OJHOPOAHYIO CTPYKTYPY, HO Jopoke kuroaned Ha 10...15%. IlomycrmokonHas crains
3aHHMAET IPOMEKYTOUHOE ITOIOKEHHE MEKIY CITIOKOMHON H KHITSIIIEH.
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JIabopaTopnas padora Nel
Tema 1 «Beedernue 6 MmemayiiuecKkue KOHCMPYKUUIL »

Iless padorbl: BEIpabOTKa ITOHHMMAHHS OCHOB PaOOTHI CTAlIH H 3JIIEMEHTOB METa/NINYECKIX
KOHCTPYKIIHH 3JaHHI 1 COOPYKEHII.
@ opMupYyeMble KOMIIETEHIIHH HJIH HX YACTH

Kon DOopMyIHPOBKA:

[1K-3 IC11I0CcOOHOCTD ITPOBOAHTE PACHCTHOC 00OCHOBaHHE H KOHCTPYHPOBAHIIE CTPOHTCIIBHBIX
I{GHGTP}"KL[Hﬁ 3JIaHHH H Eﬂﬂp}"}I{EHI]ﬁ ITPOMBIIUICHHOI'O H I'PAXKTdHCKOI'O HA3HAYCHH A,

Teopernueckass yacrb: BOITPOCH 3KOHOMHH METaUla B OTPAciIH COOPHOIO Kelle300eToHa
HapsIy C ITPOOIIEMOH CHIJKEHHS TPYAOEMKOCTH H3TOTOBIIEHMS H3IEIIMI apMaTVyphl HMEFOT
OOIBINIOE 3HAUEHHE.

K mepepacxony MeTawia B CTPOHTEILCTBE BEAYT CISAVIOIME IMPHYHHEL. 3aMEHA apMaTyphI
IIPOEKTHBIX JHAMETPOB M KJIACCOB, a TakKKe IPOQHIIEH ITpoKaTa, HMEIOIMHMHCS B HAIIHYHH,
TEXHOJIOTHYECKHE TIOTEPH, 00YCIIOBJIEHHBIE 0COOEHHOCTSMH ITPOH3BOACTBA (OTXOABI KOHI[OB
HaIIpATaEMEBIX CTEPXKHEW, HCITONB3VEMBIX IS YCTAHOBKH 3aXBaTOB, OTXOJOB IIPSAEH Ha
IUIMHHOM CTEHJIE, Ha yYacTKaxX MeKIy ()OpMaMH H T. [.), OTXOZbI ITPH 3arOTOBKE apMaTypPhI H
H3IETIHH M3 Hee M pacKpoe ITpoKara, IMPOoKaT apMaTyphl C ITOJIOKHTEIIBHBIMH JOITYCKAMIU:
Opak; paspyIlleHHe KOHCTPYKIHH ITPH KOHTPOJIbHBIX HCITBITAHHSX.

[IprumHamH riepepacxofa CTaM SBISIOTCS HEpPAI[HOHAILHBIH PACKPOH METaJNIOIPOKaTa II0
yepre)kaM, 3aMeHa ITPOeKTHBIX ITPOQIUIell H ITHCTOB Ha HMEIOINHECS B HATHYHH OOIBIIIX
CEUEHMH ¥ TOIIIMHH, IPHMEHEHHE CTalIH IIOBBIIIEHHON M BEICOKOH ITPOYHOCTH 0Oe3
COOTBETCTBYIOIIETO Ilepepacuera KOHCTPYKIMH, HEIOCTaTKH B OpraHM3al[iH ITOCTaBKH
MeTaJUIONpoKaTa MeTaUTYPrHYeCKHMH 3aBOJaMH.

CHOKHUBIIHICS VIEILHEIH BEC B CTPOHTEIIFHOH HHIYCTPHH ITPH IIPOH3BOACTBE KEIE300€TOHA
H CTPOHMTEILHBIX KOHCTPYKIMII cocTaBuseT (%): 3aBBHIIIEHHE HOMHHAJIBHOIO JHaMeTpa
apMaTypHOH cTal— 02,4, IIIIOCOBBIE JOITYCKH IIpokara— 12.0; HeMEpPHBIE IHHBI
CBApHBaeMBIX MapoK cTamH — 235.6.

SHAYUTEIBHASA JOIS METANIMYECKUX U3, HCITOIb3YEMBIX B CTPOHTENLCTBE, IIPHXOIUTCS
Ha CTAIbHYIO apMarypy.

[IoTepn MeTamma IIPH IIPOHM3BOACTBE apMaTVPHBIX paboT OOVYCIOBIIEHBI IIPEXKIE BCETO
YPOBHEM TEXHOIOTHYECKOT0 000PYIOBAHUS H OCHACTKH, OCOOEHHOCTSIMH TEXHOJIOTHH.
OCHOBHBIE ITPHYHHBEI TOTEPh apMaTYpPHOH cTamd (yAelIbHBIH Bec B 0oOImeM pacxone, %o):
OTXOJBI HAIpPSAracMOH apMaTypPel — 7,5, OTXOABI IIPH P.aCKPOE CTEPKHEH B Pe3Ke OYXT —
2,6, oTCTYIUIEHH S OT ITpoeKTa— 1,0 BEIIMYCK OpaKOBaHHOH IMpOoayKIHH — (,3.

PaszpaboTka M BHeApeHNE IIMHHIH 1719 0€30TXOMHOH CBApPKH H PE3KH apMATVPHBIX CTEPKHEMN
BCEX KJIACCOB,

JIIs TIpeJOTBPAIlleHHS OT KOPPO3HH 0 IMPHUMEHEHHI apMarypa JO/KHA OBITh 3all[HIleHa OT
aTMOC(PEPHBIX OCaJKOB H APYIHX HCTOYHHKOB YBJIaXXKHEHHS BBICOKOIPOYHYIO apMaTypy
ClIedyeT XpaHHTh B CYXHX 3aKPBITEIX CKIAJCKHX TIOMEINEHHSIX C OTHOCHTEIBHON
BIIAKHOCTBIO BO3AyxXa He BhHIIE 00%. He gormryckaercs XpaHeHHe TaKOH apMaTyphl Ha
3eMJISIHOM II0JTY, arPECCHBHBIX IIH 3aIrPS3HEHHBIX arPECCHBHBEIMH BEINECTBAMH ITOIKIAAKAX,
a Takke BOJIM3H MeCTOHAXOXKIAEHHST IIH BBIJIEJIEHHS arPeCCHBHBIX BEMIECTB (COIH, Tas3bl,
aspo30iH). JlomyckaeTcs XpaHeHHe Oe3 OrpaHHYeHHS OTHOCHTEIBHOH BIIAKHOCTH BO3JyXa
BBICOKOIIPOYHOH apMaTyphl B aTMoc(epe, HACBHIIIEHHOH MapaMH JeTYYHX HHIHOHTOPOB,
KOTODAS MOXET ORITh CORTAHA TION TenNMeTHUIWDOBAHHBIMH KOJNITAaKaMH, BO BPEMEHHBIX

ANOKYMEHT DDﬂHHCAH OB

SNEKTPOHHOW NMOANMNCBIO KOB.
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YKa3aHHOT'O YCJIOBHS BEICOKOIIPOYHVIO apMaTVypy IIOJABEPraroT CIIEIHATIbHOH ITPOBEPKE Ha
CKIIOHHOCTB K XPYIIKOMY KOPPO3HOHHOMY Pa3pyIIeHHIO.

[Ipu HcIonp30BaHHN apMaTyYPEI C IIHHKOBBIM ATFOMHHHEBBIM ITOKPEITHEM HE JIOITYCKAETCS €€
ITpaBKa C IIOMOIIBIO CTAHKOB, BBI3BIBAIOINHMX MEXAHHUECKOE pa3pyVIIEHHE ITOKPHITHA, a IIpH
KOHTAKTHOH CBapKe PeXHM HODKEH OBITh IOJOOpaH M3 YCIOBHS HAHMEHBIIETO
ITOBPEKAESHHS TTOKPBITHS. J[YTOBasg cCBapkKa YKa3aHHOI apMaTyphl HE JOIIYCKAeTCH.

JIs 3aIi Tl apMaTyphel, HCIIONB3YEMOH B SYEHCTHIX M CHIIMKATHBIX OE€TOHAX aBTOKIIaBHOI'O
TBEPAEHHUS, HCIIONB3YIOT 3aIlHTHEIE ITOKPHITHSA (0OOMAa3KH) B BHJE XOIOAHOH IIeMEHTHO-
ONTYMHOH MACTHKH, TOpsSYeH HHIHOHPOBAaHHOH OHTYMHO-IIEMEHTHOH IIH JIaTEKCHO-
MHHEPAIIBHONH H IPYIHX BHIOB 00Ma30K.
TomiHa BEICYIIIEHHOT'O 3aIl[HTHOI'O IOKPEITHS HA apMarype AoikHa OBITE 0,3...0.4 MM IIpH
HCIIOIIb30BAHMN XOIOMHOH I[EMEHTHO-OMTYMHOH MACTHKH M He MeHee 0.5 MM IIpH
HCIIONIB30BAHMN I[EMEHTHO-TIOJIMCTHPOILHON. [IpH HaHeCeHHH ITOKPBITHH B 3IEKTPHYECKOM
ITOJIE TOJIIHHA HX MOKET OBITh YMEHBIIIEHA COOTBETCTBEHHO 10 0,2...0,3 v H 0,4 M.
3amura apMarypel OT KOPPO3HH, T. €. €€ JIHTelIbHasd COXPaHHOCTh B TIPOIIECCE
BKCIUIVaTal[MH  KeJIe300€TOHHOH KOHCTPYKIIHM, B 3HAUHTEILHOH MEpPe 3aBHCHT OT
TEXHOJIOTHH €€ H3TOTOBJIIEHHMS, 3a HCKIIIOUYEHHEM TeX CIIy4aeB, KOrjla MCIIOIB3YIOTCS
CITEI[HAJILHEIE 3aIUTHRIE ITOKPBITHS, HAHOCHMEIE Ha ITOBEPXHOCTh apMaTypPEI

OO0opyaoBaHHe H MaTepPHAJIbI

CITEI[HAIH3HPOBAHHAS YueOHas MeOellb H TeXHHYECKHE CPeACcTBa OOVUEHNS, CIIYKaIlie IS
npeacTaBiieHHsa yueOHOH HHpopMarmy: Hoyroyk Lenovo B590 Model mame 20206, Cron
npenojiaBareabcKui (1 1mT.), yaeOHO-HaAITISIIHbIE ITOCOOHS

1. IIpudop T-3 (Torapora) A1s onpeieneHH YIeIbHOH IOBEPXHOCTH 1IEMEHTa

2. Aaresmmetp [ICO-10-MTI'4 (Ha 1 Tc)

3. I'poxot maboparopuein KII-109 ¢ HaGopoM cHUT

4. YyeOHasgd VHHBEpCalIbHAS HCIIBITaTelIbHAd MalmHa «MeXaHH4eCKHe  HCITBITaHHS
MatepuanoBy MHUM-7JIP-010

3aTtouHas MampHa OMAX 23025 250W

[IeHeTpoMeTp (711 HCTIBITAHH I OHT YMa)

[TprGop map-KombIio (IS HCIIBITaHHSI OHTYMA)

CyIIIbHBIE IKA(BI

9. BuckoO3uMeTp

10.IIpnbop g HCIIBITAHHS CBOMCTB OMTYMa AYKTHIIOMETD J]-3

1 1.OmekrpuyeckKas MalllMHa UIS HCILITAHHS Ha IIPOYHOCTh IIEMEHTHO-IIECYAHBIX Oallouek
MHWH-100

12. O1eKTpOHHEIT H3MEPHTEND IIPOYHOCTH CTPOHTEIBHEIX MaTEPHAIIOB

13.KoMimiekT MeTalZIM4ecKHX (POPM IS H3TOTOBJIEHHS OOPa3I[OBBIX OETOHHBIX KyOHKOB
(100x100, 200x200) u mpumHHIPOB, Oamodek (40x40x160 ) B 1eMsIX HCILITaHH S Ha IIPOYHOCTh
1 KyOHueckas popMa Ha BOZOHEIIPOHHI[A€MOCTh

14. Y cTpOHCTBO AJIS OIPEAEIIEHHS HCTHPAEMOCTH 1€ OH A

1 5. BeTpsSXHBAIOIHI CTOHK

16.Dopma 11 H3roToiIeHHI o0pasioB 6eToHa 100*100%*100 (xBoitHBIE, TPOHHEIE)
17.MakeTsl H 00pa3Ibl MeTAIUTHYECKHX KOHCTPYKIHI H Y3IIOB, (DepM

1 8. O6pasiml KUpITHYeH M9 KIIAAKH M OTASIIOYHBIX MaTepPHaIOB

19.CtaHok orpesHoi CK 600

20.Cpapounsrit ammrapaT HItypmipapt MMA-250

YKazaHusA 0 TEXHHKe 0e30IaCHOCTH

Ha TeppHTODPHH IIPeAIpPHATHSI HeOOXOMHMMO COONMIOAaTh IpaBIUla BHYTPEHHETO PACIIOPSIKa

o0 1 On Lh

AOKYMEHT TOANUCAH EHHIO K JBIDKYIIEMYCS TPaHCIIOPTY H

SNEKTPOHHOW NOAMUCHIO _' o P Py
Ceprrcbikar: —12000002A633E3D113AD425FB50002000002A6 OAaTb YCTAHOBJICHHBIC Ha IPCIITPHATHH
Bnapeneu; LebB3ayxoBa TateaHa AnekcaHapoeHa TCIIbHOCTE paﬁﬂ'LIEI‘D BPEMCHH HE MOMKCT
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nmpepwilnaTh 40 4YacoB B Helenro. CBepXypOuHBIE pabOTHI JOIYCKAIOTCA B CIIVYasX,
npeaycMoTpeHHBIX TK P®D. IlpH BBOTOMHEHHH IIPOHM3BOACTBEHHBIX 3aJaHHH II0 MOHTAXY
METAJUTIOKOHCTPYKI[MIT M 000pYIOBaHHS Ha PalOoTHHKA BO3MOKHO BO3IEHCTBHE CIEXYIOIIHX
OMIaCHBIX H BpeJHBIX (PAKTOPOB: (PH3MYECKHX. -  IIOBBIIEHHAS HIM ITOHHKEHHAs
TeMIlepaTypa OKPYKaroIlleH Cpedpl, ITOBEPXHOCTH OOOPYIAOBAaHHSI, MaTEpHalIOB MOKET
IIPHBECTH K TpaBMe IIH 3a00lIeBaHHSAM, - OCTPBIE KPOMKH, 3aYCEHIIBI, IIIEPOXOBATOCTh Ha
IIOBEPXHOCTSX 3aroTOBOK, JeTaleH, HHCTPYMEHTOB H OOOPYAOBAaHHS MOIYT IIPHBECTH K
TPpaBMe, - HEJIOCTAaTOYHAs OCBEIEHHOCTh paboyel 30HBI MOKET IPHBECTH K TpaBMe H
3a00/IEBAHIIO IJ7Ia3, - BO3MOKHOCTH BO3JEHCTBHS BIIEKTPHYECKOrO TOKA M 3JIEKTPHYEC-KOMH
IIYTH MOJKET IIPUBECTH K TpaBMe, - paboTa Ha BEICOTE MOKET IIPHBECTH K TPaBME, - HCK]EL,
OpPBI3TH H BRIOPOCHI PACILIABIIEHHOIO METallla MOI'YT ITPH-BECTH K TPaBME, - JIBHIKVIIHECS
YACTH MAaIlMH M MEXaHH3MOB, a TAKXe IOJHHMAEMBOI I'Py3 MOI'YT ITPHBECTH K TPaBME.
XUMHYECKHX. - TIOBBIIIEHHAS 3allbUIEHHOCTh BO3yXa MeTa/llIMye CKOH M abpasHBHOH IBIIIBIO,
CBAPOYHBIMH a’poO30lIsMH MOI'YT IPHBECTH K 3a0oleBaHHIO. J[JI94 HOPMAlIbHOIO H
0e30ITaCHOr0 IIPOM3BOJACTBA PaboOT II0 MOHTAXY MeTANIOKOHCTPVYKI[HIT H 00OpYyAOBaHHA
HeOOXOAHMO IIPUMEHEHHE CIIEHOHEKIAbI H  CIel[o0YBH, a TakKXKe [JOPYITHX CPeICTB
HHIHBHIYAIIbHON 3aIIHTH.

Jaganus

BriGpare Hambornee SKOHOMHYHEBIE II0 CTOHMMOCTH CTalM H OIPEHelMTh HX OCHOBHEBIE
ITPOYHOCTHBIE XapaKTePHCTHKH JJI1 KOHCTPYKIHIA:

. IlogkpaHoBbIe OankH H3 (paCOHHOIO ITpoOKaTa

. DacoHKH pepM

. D1eMeHTHI (pepM H3 (PaCOHHOTO IIpOKaTa

. banku repekprITHI U3 THICTOBOI O IIPOKaTa

. KOITOHHEI 13 JIHCTOBOrO ITpoOKaTa

. IIpOroHsI IMOKPBITHI H3 (JaCOHHOI O ITPOKaTa

. CBSI3H 110 ITOKPBITHIO M3 (DaCOHHOTO IPOKaTa

—1 O bh =

Coaep:xaHue oT4yeTa

. Tema

. Lemns

. KoMIleTeHITHH

. TeopeTHYECKHH pa3eln

. X0 paboTHI

. TaOmH1ia ¢ rmokaszaTersMH
. TexHmka 6e30I1acCHOCTH

. BeBOJ

O -1 & h &= W o —

KoHTpOJILHBIE BOIIPOCHI
1.Be160op cTanen A1 CTPOHTENBHBIX KOHCTPYKITHH.
2.BmisHue pa3yHBIX (PaKTOPOB Ha CBOHCTBA CTaJIH.
3.OCHOBHI pacyeTa MeTAIIMYECKIX KOHCTP VKL

CnHcoK JINTepaTyphbl.

1. OcHoBHAA JIHTEpaTYpAa:

1 MapytsH, A. C. (MHCTHTYT cepBHca, TypH3Ma H Ju3aiiHa (prinan) CKOY B T.
[Isaruropcke). PacueT H sKcliepHMEHTAIIFHOE IPOEKTHPOBAHME CTAIIBHBIX PelleTYaThIX
IIPOTOHOB H3 THYTOCBAPHEIX IMpoduie | yued. mocodue / A.C. MapytsaH ; CKOVY, ¢uiI BT.

AOKYMEHT [1OATNMCAH ‘opek : [ID CKDY. 2014. - 116 ¢. -
SNEKTPOHHOM NOANUCHIO PCK . =' : :
Cepruchvikar: - 12000002A633E3D113AD425FB50002000002A6 8-5-905989-45-2
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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2 IMTapnamxkermy B.C. MeTtammmueckiie KOHCTPYKIIHMH, BKIFOYAsS cCBapKy. Hacte 1.
[Tpon3BOICTBO, CBOMCTBA H pad0oTa CTPOHTENIBHBIX cTajlel | DIeKTPOHHBIH pecype|: yueOHoe
nocoOue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIe JaHHBIe.— M.: MOCKOBCKHIt
TOCYAAPCTBEHHBIN CTPOHTENIBHBIN YHUBEPCHTET, AN [In Op Meana, O5C ACB, 2014.— 161
¢.— Pexam goctyma: http://www.iprbookshop.ru/27040.— 3BC «IPRbooks», 1o mapoito
3.1lapnamkesrmy B.C. IIpoekTHpoBaHHE H pacyeT METANIMYECKHX KOHCTPYKII

pabounXx ITIOMAAO0K | IeKTPOHHEBIH pecypc|: yueGHoe nmocobue/ Ilapmammkermy B.C .,
BacwmkuH A A., bynatoB O.E.— DJIeKTpOH. TeKCTOBBIE JaHHbIe.— M.: MOCKOBCKHI
TOCYAAPCTBEHHBIN CTPOHTENBHLIN YHHBEPCcUTET, Al I1n Op Menna, ObC ACB, 2016.— 239
¢.— Pexam gocrymna: http://www.1prbookshop.1u/42909.— S5EC «IPRbooks», mo mapomro2.
J{onmoJIHATE/ILHAA JIUTEpaTypa:
1 MapytsH, A. C. IIpoeKTHpoBaHHE CTaTbHBIX (PepM ITOKPHITHI H3 IIPSMOYT OIbHEIX,
POMOHYECKHX H IIITHYTOIbHBIX THYTOCBapHBIX ITpodHiIei : yuel.-crpaB. mocotue / A.C.
MapytsH, C.U. Dxba ; CKOY. - [laruropck : CKOY, 2012. - 156 ¢. : w. - Ilpumn.: c. 114-
154. - bubmiorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2.Bacunpena, T. B. MeTanmoKoHCTpYKIHH : [yue®. rocobue]|/ T.B. Bacwibera. - M. :

HMH®OPA-M, 2011. - 336 c. : mi1. - ISBN 978-5-98281-226-1

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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JIabopaTopnas padora Ne2
Tema 2 «CBolcTBa H padoTa CTPOMTEILHBIX CTAJIEH H AJTIOMHHHEBBIX CILIABOB.»
Ileqb padoTBI: H3YUHTh CBOHCTBAa H padoTy CTPOHTENIBHBIX CTalleH H alFOMHHHEBBIX

CIIIIABOB.
(I)DEMEE'TEMI:IE KROMIIETEHIINN HJIH HX YTACTH

Kon DOopMyIHPOBKA:

[1K-3 IC11I0CcOOHOCTD ITPOBOAHTE PACHCTHOC 00OCHOBaHHE H KOHCTPYHPOBAHHE CTPOHTCJIBHBIX
I{GHGTP}"KL[Hﬁ 3JIaHHH H Eﬂﬂp}"}I{EHI]ﬁ ITPOMBIIUICHHOI'O H I'PAXKTdHCKOI'O HA3HAYCHH A,

Teopernyeckast yacTb: /[JI51 CTPOUTENBHBIX METAININYECKHX KOHCTPYKIHUI HCITOIB3YIOTCSL, B
OCHOBHOM, CTaJIM 1 aJlFOMHHIEBBIE CILJIABEI.

HamnbGomnee BaXHBIMH 719 pPaboTH SBISIOTCA MeXaHHUYECKHE CBOICTBA. IIPOYHOCTH,
VIIPYT'OCTh, ITIACTHYHOCTD, CKJIOHHOCTh K VIIPYTOMY Pa3pyIIeHHIO, II0I3YUYECTh, TBEPAOCTD, a
TAaKKe CBAapHBAEMOCTh, KOPPO3HOHHAS CTOMKOCTh, CKJIOHHOCTH K CTAapeHHIO H
TEXHOIIOTHYHOCTD.

[IpouHOCTE - XapaKTepHU3yeT COIPOTHBIIEMOCTh, MaTEpHala BHEIIMHHM CHIIOBBIM
BO3AEHCTBHSM Oe3 paspyILeHIS.

YIPYyrocTsh — CBOHCTBO MaTepHalla BOCCTaHABIHBATh CBOIO ITEPBOHAYAILHYIO (POPMY ITIOCIE
CHSTHS BHEIITHHX Harpy3oK.

[ImacTHYHOCTh — CBOMCTBO MaTepHala COXPaHATh Je()OpMaTHBHOE COCTOSIHHE ITOCIE CHSTHS
Harpy3KH, T.€. IIOTy4aTh OCTAaTOYHBIE Ae(opMaliH 0e3 pa3pyIIeHH.

XPYIIKOCTh — CKIIOHHOCTh Pa3pyIIaThCs ITPH MallbIX Ae(opMaIsx.

[TomsydecTh — CBOHCTBO MaTepHalla HEIPephIBHO Je()OpMHPOBATHCSI BO BpeMEHH Oe3
yVBEIIMYEHH ST HaIPY3KH.
TBepaOCTh — CBONCTBO ITOBEPXHOCTHOI'O CIOS MeTalllla COITPOTHRIISITHCS VYIIPYTOH H

IJIACTHYECKOH Jie()OpMaIlHsIM HIIH Pa3pyIIeHHIO IIPH BHEAPEHHH B HETO HHAEHTOPa H3 Oolee
TBEPAOrO MaTepHaa.

[IpoyHOCTE MeTa/UIa IMpH CTAaTHYECKOM HArpyKEHHH, a TaKKe €ro YIIPYIHE H IUIaCTHYECKHE
CBOIMCTBA OIIPEIEISFOTCS HCIIBITAHHEM CTAaHIApPTHBEIX OOpasI[OB Ha PACTSDKEHHE C 3allHCBIO
JTHATPAMMBI 3aBHCHMOCTH MKy HanpsokeHneM O H OTHOCHTEIBHBIM VIIHHEHHEM &.
OO0opyaoBaHHe H MATePHAJIbI

CITELHAIH3HPOBAHHAS yueOHas MelOellb H TeXHHUYECKHE CpecTBa OOYUEHHS, CIIYKaIlHe IS
npeacTaBiieHHs yueOHoH HHpopMarmi: Hoyroyk Lenovo B590 Model mame 20206, Cron
IpernogaBaTenbeKuii (1 1mT.), yueOHO-HaITISIIHbBIEe ITOCOOH S

1.IIpu6op T-3 (Torapora) 11 onpeieeHNS YIETbHOH ITOBEPXHOCTH IleMeHTa
2. Aaresmmetp [1CO-10-MI'4 (Ha 1 Tc)
3. I'poxot madoparopusii KI1-109 ¢ HaGopom cut

4. YyeOHasa YHHECPCAJIbHAA  HCIIBITATCIIbHAA  MaIllHHA «MexaHHUeCcKHe  HCIIBITAaHH

Marepuaaos» MHUM-7JIP-010
3aTouHasg marrHa OMAX 23025 250W

5.
6. IleHeTpomeTp (JJI HCTIBITAHH S OHTYMa)

7. IlpuGop map-kombiio (I HCIIBITaHHSI OHTYMA)
8. CylnuIbHBIE IIKA(BI

9.

|

BHCKO3HMETD
0. TToudon nmg UCTTRITAHU S CROVUCTR OUTVMA TVKTUIIOMETP []-5
OOKYMEHT MNoAarn1CAH |
SNEKTPOHHOW MOANVCHIO TPOYHOCTE I[EMEHTHO-IIECUAHBIX OaIoueK
Ceptudukar: | 12000002A633E3D113AD425FB50002000002A6
Bnapeneuy! tebzyxopa Tarbaxa AnekcalaposHa MBHBIX MaTEPHAIIOB
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13.KomimiekT MeTalZIM4YecKHX (POPM IS H3TOTOBJIEHHS OOPa3I[OBRIX OSTOHHBIX KyOHKOB
(100x100, 200x200) u mpmmHHIpPOB, Oanmodek (40x40x160 ) B 1eNsIX HCILITaHHS Ha IIPOYHOCTh
H KyOH4YecKas popMa Ha BOZOHEIIPOHHI[A€MOCTh

14. Y CTpOHCTBO AJIS OIPEAEIIEHHS HCTHPAEMOCTH I1[€ OH A

15. BeTpsaxuBaroIui CTOIMK

16.DopMa 11 H3roToBRIIeHH I 00pas1oB 6eToHa 100*100%*100 (xBOitHBIE, TPOHHEIE)
17.MakeTbsI H 00pa3Ibl MeTAJITHYECKHX KOHCTPYKIHI H Y3IIOB, (pepM

18.O0pasipl KHpITHYEH IS KIaJKH H OTACIIOYHBIX MaTEPHAIIOB

19.CtaHok orpesHon CK 600

20). Crapounsril armiapaT HItypmxpadpt MMA-250

YKa3zaHus 10 TeEXHHKe 0e30IaCHOCTH

Ha teppuropnu npearpusaris HeoOXoauMo cOOIIoIaTh IIpaBHiIa BHYT-PEHHETO PaCIIOPSIKa
MPEANPHATHS, OBITh BHHMATEIBHBIM IIO OTHOINEHHIO K JIBHJKVYIIEMYCS TPaAHCIIOPTY H
padoTarolMM T'PY30IMOABEMHBIM MallMHaM. CoOrofaTh YCTAHOBIIEHHBIE Ha IIPEITPHSITHH
PexXHM TpyJa H OoTAbIxa. HopManbHasg IMpomOIDKHTEIBHOCTE Pabouyero BpeMeHH HE MOKET
npepwiaTth 40 4YacoB B Henenro. CBepXypouHble paloThl JOITYCKAKOTCA B CIIYVYasX,
npeaycMoTpeHHBIX TK P®. IIpH BBEOIOMHEHHH IIPOH3BOACTBEHHEIX 3aJaHHH II0 MOHTaXy
METAJUIOKOHCTPYKIHIL H 000PYIOBaHIA Ha pabOTHHKA BO3MOKHO BO3JIEH-CTBHE CIEMYOIIIX
OMMAaCHBIX H BpeJHBIX (PAKTOPOB: (H3MUECKHX: -  IIOBBIIIEHHAS HIH ITOHH)KeHHAs
TeMIlepaTypa OKPYKAIOIeH Cpedbl, ITOBEPXHOCTH OOOPYAOBAaHHSA, MaTEpPHAIOB MOKET
IIPHBECTH K TpaBMe IIH 3a00JIeBaHISIM, - OCTPBIE KPOMKH, 3aYCEHIIBI, IIIEPOXOBATOCTh Ha
IIOBEPXHOCTSX 3aroTOBOK, JETaleH, HHCTPYMEHTOB H OOOPYIOBAaHHS MOIYT IIPHBECTH K
TPpaBMe, - HEIOCTaTOYHAas OCBEIIEHHOCTh pabouyel 30HBI MOKET IPHBECTH K TpPaBMe H
3a00JIEBAaHIIO I7Ia3, - BO3MOJKHOCTH BO3JIECHCTBHSA AIEKTPHYECKOTO TOKA H 3IIEKTPHYEC-KOI
IYTH MOJKET ITPHBECTH K TPaBMe, - padoTa Ha BEICOTEe MOKET IIPHBECTH K TPaBME, - HCK]EHI,
OpBI3TH H BRIOPOCHI PACILIABIIEHHOIO MeTallla MOI'YT IPH-BECTH K TPaBMe, - JIBHIKVIIHECS
YACTH MaIllMH M MEXAHH3MOB, a TakXe IOJHHMAEMBbIi I'Py3 MOIYT IIPHBECTH K TPaBME.
XIUMHYECKIX. - TIOBBIIIEHHAS 3aIlbUIEHHOCTh BO3yXa METAIUIMYECKON H aOpa3sHBHOM ITBLIIEIO,
CBApPOYHBIMH a’poO30lsSMH MOI'YT IPHBECTH K 3a0oleBaHHIO. J[I9 HOPMAlIbHOIO H
Oe30ITaCHOr0 IIPOM3BOJACTBA PaboT II0 MOHTAXKY MeTANIOKOHCTPYKIHH H 000pYyAOBaHHS
HeOOXOJQUMO IIPHMEHEHHEe CIIEIOAEKIAbI H CIelo0yBH, a TakKXKe [OPYITHX CPEJICTB
HHIHBH- IYaIIbHOH 3aIIHTHI.

JagannsAa
1 TpebGoBaHus, MPeabIRISIeMbIE K METAIUTHYECKHM KOHCTPYKIHSIM.

2. IIperMyIecTBa H HEAOCTATKH METAIUIHYECKIX KOHCTPYKI[HII.
3. Kimaccudukalms H MapKHPOBKa cTaleH.
4. MexaHnyeCcKHe CBONCTBA METAIUIOB.

Coaep:xaHue oT4yeTa

1. Tema

2. Llens

3. KomIreTeHIHHN

4. 'TeopeTHYEeCKHH pa3el
5. Xox paGoTH

6. TalOimra ¢ rnokazaTelsaMH
7. TexHnka 0e30IIacHOCTH
8. BrBOJI

AOKYMEHT MOAMUCAH
ANEKTPOHHOW MOAMUCHIO
Ceprudpukar: | 12000002A633E3D113AD425FB50002000002A6

Bnageneu; Webayxoea TateAna AnekcadapoBHs {a aJITFOMHHIEBBIX CIUIABOB?
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Yro Takoe yaenbHas IIPOYHOCTL? PaccuMTaliTe MPHMEPHO €€ BEJIHYHHY IS aITFOMHHHEBBIX
CIUIaBOB M cTaneil. [Iokakure JOCTOMHCTBA M HeJOCTAaTKH AalIOMHHHEBBIX CIUIABOB IIO
CPaBHEHHIO CO CTAJIBIO
CnHcok JIMTepaTyphbl.
1. OcHoBHAA JHTEpaTYypAa:
1 MapytsH, A. C. (MHCTHTYT cepBHca, TypH3Ma H gu3aiiHa (pumian) CKOY BT.
[Iaruropcke). PacueT H sKcliepHMEHTAIIFHOE IIPOeKTHPOBAHHE CTAIIBHBIX pellleTYaThIX
IIPOTOHOB M3 THYTOCBAPHEIX ITpodHneH : yuel. mocodne / A.C. MapyrsH ; CKOVY, ¢pui. BT.
[Taruropcke, Umxenep. gak-1, Kad. cr-Ba. - [Iaruropck : I[1D CKDY, 2014. - 116c. -
[Ipmn.: c. 75-113. - bubmuorp.: ¢. 72-74. - ISBN 978-5-905989-45-2
2 IMTapnamkeiy B.C. MeTtamtHiyecKHe KOHCTPYKIHMH, BKIFOYAS CBapKy. Yacts 1.
[Ipon3BoCcTBO, CBOMCTBA H pad0oTa CTPOHTENIBHBIX cTajlel | DIeKTpOHHBIH pecype|: yueOHoe
nocoOue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIe JaHHBIe.— M.: MOCKOBCKHIt
TOCYAAPCTBEHHBIN CTPOHTENIBHBIN YHUBEPCHTET, AN [In Op Meana, O5C ACB, 2014.— 161
¢.— Pexamt goctyma: http://www iprbookshop.1u/27040.— 5EC «IPRbooks», mo maporzo
3.IIapmamnkeBry B.C. [IpoeKkTHpOBaHHE H pacyeT METAIUIHYECKHX KOHCTPYKIHH

pabounXx ITIOMAAO0K | IeKTPOHHEBIH pecypc|: yueGHoe nmocobue/ Ilapmammkermy B.C .,
BacwmkuH A A., bynatoB O.E.— DJIeKTpOH. TeKCTOBBIE JaHHbIe.— M.: MOCKOBCKHI
TOCYAapPCTBEHHBIN CTPOHTEIBLHBIN YHHBEPCHTET, Al [T Op Meana, O65C ACB, 2016.— 239
¢.— Pexam goctyma: http://www .1prbookshop.1u/42909.— 5EC «IPRbooks», mmo mmapomzo2.
J{omoJIHATE/ILHASA JIUT €paTypa:
1 MapytsH, A. C. IIpoeKkTHpoBaHHE CTaTbHBIX (PepPM ITOKPHITHI H3 IIPSIMOYTOIbHBIX,
POMOHYECKHX H IIITHYTOIbLHBIX THYTOCBAapPHBIX ITpodHiIei : yuel.-crpaB. mocodue / A.C.
MapvytsH, C.M. Oxba , CKDY. - [Iaruropck : CKOY, 2012. - 156 ¢. : wu. - Ilpui.: c. 114-
154. - bubmiorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2.Bacunbena, T. B. MetamiokoHCTpyKIHH : [yueO. rmocobue| / T.B. Bacumbera. - M. :

MHODOPA-M, 2011. - 336 c. : umn. - ISBN 978-5-98281-226-1

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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JIabopaTopnas padora Ne3
Tema 3 «CBolicTBa H padoTa CTPOUTENbHBIX CTAJIEH H AJTIOMHHHEBBIX CIIIABOB)

Ileas padorbl: M3yunTh cBOiicTBa H pabOTy CTPOHTENBHBIX CTajled H alFOMHHHEBBIX
CIIaBOB @ opMHPpPYeMbIe KOMIIETEHINH WIH HX YacTH

Kox DopMyIHPOBKA:

1K-3 ICTI0COOHOCTD ITPOBOAHTE PACHCTHOC 00OCHOBaHHE H KOHCTPYHPOBAHHE CTPOHTCJIBHBIX
I{GHCTP}"I{L[Hﬁ 3JIaHHH H CGGP}T}I{EHI]I‘T ITPOMBIIUICHHOI'O H I'PaAKTdHCKOI'O HA3HAYCHH A,

Teopernyeckass yacrb: /I CTPOMTEIBLHBIX KOHCTPYKIMHH ITPHMEHSFOTCS aTFOMHHHEBBIE
CIJIABEI C COAepKaHHEM JIEeTHPYIOIINX KOMIIOHEHTOB H IpHMeceH 5-7 % (TexXHHYeCKHI
AIIFOMHHHH ¢ ITpHMecsSMH 10 1 % BBHAY MaloH ITPOYHOCTH ITPHMEHSETCS OYEHb PEIKO H
TOIIBKO JUIS JEeKOPAaTHBHBIX H OrPaKJaroIHX »SIEMEHTOB). AJIOMHHHEBBIE CITIaBEIL
pasfensorcsa  Ha  JgedopmupyeMble  (oOpaOaTeIBaeMble  JaBIIEHHEM:. IIPECCOBAHHEM,
BBITSKKOH, IIPOKATKOH, ITTaMITOBKOH H T.J.), IIPHMEHSEMBIE B CTPOHTEIIEHBIX KOHCTPYKIIHSX,
H Ha JINTEHHEIE, IIPHMEHSIEMBIE B OCHOBHOM B MAIITHHOCTPOSHHH.

AIIIOMHHHEBBIE CIUIABBEl JIETHPYIOT MapraHIileM, MarHHeM, KpPEeMHHEM, I[HHKOM, MEIbIO,
XPOMOM, THTAHOM HJIH OJHOBPEMEHHO HECKOIBKHMH 3THMH KOMIIOHEHTAMIH, B 3aBHCHMOCTH
OT Yer0 CHCTEMA CIUIaBa ITONIYYAeT HAHMEHOBAHHE H MAapPKYV C YCIIOBHBIM O0003HAUYEHHEM.
AIIOMHHHEBBIE CIUIABBI ITOCTABJIIOT B Pa3lIHYHBIX COCTOSHHSX TepMIYeCKOHOoOpaboTKH H
HarapTOBKH (HAKIIEII, BBITSKKA).

TexXHHYeCKHH amOMHHHH 00JIalacT OYEHb BBICOKOH KOPPO3HOHHOH CTOHKOCTBIO, HO
MAaJIOIIPOYEH H INIAaCTHYEH.

AIIIOMHHHEBO-MapraHIicBhle M alFOMHHHEBO-MarHHEBBIE CIUIABBI OOJIAZalOT BBICOKOIN
KOPPO3HOHHOH CTOHKOCTEIO, CPABHHUTEIILHO BEICOKOI ITPOYHOCTHIO H XOPOIIIO CBAPHBAKOTCA.
MHOIr OKOMITOHEHTHEBIE CIUIABEI OOJIAJar0T CPeMHEN M BBICOKOH KOPPO3HOHHOH CTOHKOCTEIO,
CPpeIHHMMH H BBICOKHMHM IIOKa3aTelISMH IIPOYHOCTH H MOT'YT IIPHMEHSITHCS B CBAPHBIX H
KIIETIAHBIX HECYIIHX M OI'PakKJarOIHX KOHCTPYKI[HSIX.

YroOpl  IIOBEICHTE  KOPPO3HOHHYK)  CTOHKOCTh,  QIFOMHHHEBBIE  CIUIABBI ~ MOTYT
OBITHIDIAKMPOBAHHBEIMH  (TTOKPBITBIMH ~ TOHKOH  IIIEHKOH YHCTOIO AMFOMHHHSA IIPH
H3TOTOBIIEHHH ITOTy(aOpHKaTa).

CTpyKTypa aIOMHHHEBBIX CIUIABOB COCTOHT M3 KPHCTAUIOB ATIOMHHHS, VIIPOYHEHHBIX
JIETHPYIOIMHUMH 3JIEMEHTAMH (JIETHPVIOIIHE 3JEMEHTHI BXOAST B TBEPABIH PACTBOP C
AITFOMHHHEM H YITPOYHSIEOT €T0).

MexaHHYeCcKHe CBOHCTBa AFOMHHHEBBIX CIUIABOB 3aBHCAT HE TOINBKO OT XHMHYECKOIO
COCTaBa, HO H OT YCJIOBHH MX 00paloTKH. Y aIFOMHHHEBHIX CIUIABOB MOJYIIb VIIPYTOCTH ITPH
pactskennn E=0,7-104 xH/cm2, a mogynps ynpyrocta npu casure G=0,27-104 xkH/cm2 uto
IIOYTH B 3 pasa MEHBIIE, YEM Y CTalIM, IOATOMY IIPH PaBHBIX HAITPSKEHHSX ITPOrHOBI
ATIOMHHHCBEIX KOHCTPYKNHI B 3 paza Ooxpmme. Koaddumuent Ilyaccoma _=0,3. Ha
IUarpaMMe PacTSDKEHHS aTFOMHHHEBBIX CIDUIABOB HET IUIOMIAAKH TEKYUECTH. 3a TIPelell
TCKYUYECTH VCIOBHO IPMHHUMACTCS HANPSLKEHUE [ IPU KOTOPOM OTHOCUTENBHASA OCTATOYHAS
aehopmanus gocturaer _=0.2 %. [Ipu Temnoeparypax cepiine 100 “C nadiaronaercs
HEKOTOPOE CHHJKEHHE IIPOYHOCTHBIX XapaKTEePHCTHK, a HayMHasa IpuMepHo c¢ 200 °C
MOSBISETCS TOmM3ydecTh. KoaddmpieHT TeMIlepaTypHOTO PacHIHPEeHHS  ATFOMHHIS
=0 000023 uro R 2 naza HomkIe yem Vv cTanmu. [IpH ITOHHKEHHBIX TeMIlepaTypaxX BCe

JOKYMEHT NOAarnncAH
SNEKTPOHHOM NOANUCHIO dBOB VYIIYVHIIIAIOTCA. Y,I[apHﬂH BASKOCTDB
Cepthudchkar: - 12000002A633E3D113AD425FBS0002000002A6 Y CTaJIH (DI{IDJIG 3:0 BI"WGMZ):, H ITOYTH HC
BEnapeneu; lLlebayxoea, TaTbAHa AnekcanapoBHa
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M3MeHeHHe MeXaHHUYECKHX CBOMCTB AFOMHHIEBBIX CIUIABOB IIPH CTApeHHH ITPOHCXOIHT
Oolee HMHTEHCHBHO, YEM V CTalH, H VYBEIHYEHHE IIPEJEIOB TEKYYECTH H IIPOYHOCTH
3HAUHUTEIIBPHO BBIIE. YBEIHYEHHE IIPOYHOCTH AalIOMHHHEBBIX CIUIABOB IIPH CTapeHHH
VUNTHIBAIOT IIPH HAa3HAYEHHH HX PacueTHBIX COIMPOTHBIIEHHH. PacyeTHble ()OPMYIIBI LA
AIIFOMIHNEBBIX KOHCTPYKIIMI ITPH Pa3IHYHBIX CHIIOBEIX BO3IECHCTBISIX HMEIOT TAKOH K€ BHI,
KaK M JIJIS CTAIbHBIX KOHCTPYKIIMIL. 3HAaueHHS Pa3IHYHBIX KO3(QHIMEHTOB NMPHHHIMAIOT B
3aBHCHMOCTH OT MAapOK CIUIABOB ITO HOpMaM ITPOEKTHPOBAHHSA alFOMHHHEBBIX KOHCTPYKI[HIA
CHullI II-24-74.

OO0opyaoBaHHe H MaTepPHAJIbI

CIIEIHATH3HPOBaHHAI yueOHasa MeOellb H TEXHHUYECKHE CPelcTBa OOYUEHHS, CIIYKallHe IS
npeacTaBiieHHsa yueOHOH HHpopMarmy: Hoyroyk Lenovo B590 Model mame 20206, Cron
npenojiaBareabcKui (1 1mT.), yaeOHO-HaAITISIIHbIE ITOCOOHS

1.IIpuGop T-3 (TorapoBa) IJI1 onpeieneHNS YAeIbHOH ITOBEPXHOCTH I[eMEHTa

2. Aaresmmetp [1CO-10-MI'4 (Ha 1 1C)

3. I'poxot maboparopuein KII-109 ¢ HaGopoM cHUT

4. YyeOHasgd VHHBEpCalIbHAS HCIIBITaTelIbHAd MalmHa «MeXaHH4eCKHe  HCITBITaHHS
MarepuanoBy MHUM-7JIP-010
3atouHas MarmrHa OMAX 23025 250W
[IeHeTpoMeTp (711 HCTIBITAHH I OHT YMa)
[TprGop map-KombIio (IS HCIIBITaHHSI OHTYMA)
CyIIIBLHBIE IKA(BI
9. BHcKO3HMETD

10.IIpnbop g HCIIBITAHHS CBOMCTB OMTYMa AYKTHIIOMETD J]-3

1 1.OmekrpuyeckKas MalllMHa UIS HCILITAHHS Ha IIPOYHOCTh IIEMEHTHO-IIECYAHBIX Oallouek
MHWH-100

12. O1eKTpOHHBIT H3MEPHTEIND IIPOYHOCTH CTPOHTEIBHBIX MaTEPHAIIOB

13.KoMimiekT MeTalZIM4ecKHX (POPM IS H3TOTOBJIEHHS OOPa3I[OBBIX OETOHHBIX KyOHKOB
(100x100, 200x200) u mpumHHIPOB, Oamodek (40x40x160 ) B 1eMsIX HCILITaHH S Ha IIPOYHOCTh
1 KyOHuecKkas popMa Ha BOZOHEIIPOHHI[AEMOCTh

14.Y CTpOHCTBO IJIS OITpedelIeHHS HCTHPAEMOCTH I1e OH A

1 5. BeTpsSXHBAIOIHI CTOHK

16.Dopma 11 H3roToiIeHHI o0pasioB 6eToHa 100*100%*100 (xBoitHBIE, TPOHHEIE)
17.MakeTsl H 00pa3Ibl METAJUTHYECKHX KOHCTPYKIHI H Y3IIOB, (pepM

18. O0pasiml KHpITHYeH IS KIIAAKH H OTACIIOYHBIX MaTepHaJIOB

19.CtaHok orpesHoi CK 600

20.Cpapounsrit ammrapaT HItypmipapt MMA-250

o0 1 v Lh

YKa3zaHuA 10 TEXHHKe 0e30IaCHOCTH

Ha teppuropuu mpeamnpuarusa HeoOXoaHMO COOIMOAaTh ITpaBIUia BHYT-PEHHETO PaCIIOpsaKa
IMPEANPUSTHS, OBITP BHHMATEIIBHBIM IIO0 OTHOIIEHHIO K JIBIJKVIIEMYCS TPAHCIIOPTY H
padoTaroIM I'PY30IOABEMHBIM MalmHaM.CoOJII0IaTh YCTAHOBIIEHHBIE HA ITPEIITPHSITHH
peXHM TpyJa M OTAbIXa. HopmanpHas MpoaoiKHTEILHOCTE Pabouyero BpeMeHH HE MOKET
mpeBelare 40 4YacoB B Helenr. CBepXypouyHbIle PpabOTEL JOIMMYCKAKOTCA B CIyYasx,
npeaycMorpeHHBIX TK P®@. lIpH BBOIOMHEHHH ITPOM3BOACTBEHHEBIX 3aJaHHH ITO MOHTAXYV
METAJUIOKOHCTPYKI[HIL H 000pYy10BaHHS Ha PabOTHIKA BO3MOXKHO BO3IEH-CTBHE CJIEIVIOIIIX
OMIaCHBIX H BpeJHBIX (PAKTOPOB: (PH3HYECKHX. -  IIOBBIIEHHAS HIHM ITOHHKEHHAS
TEMIIEpATypa OKPYKAIOIIEH CPeIbl, IIOBEPXHOCTH OOOPYAOBAHHSI, MATEPHAIIOB MOKET
IIPUBECTH K TPaBME IIH 3a00JIEBAHISIM, - OCTPBIE KPOMKH, 3aVCEHIBI, IIEPOXOBATOCTh Ha

AOCKYMEHT TOANUCAH B H OOODVIOBAHHS MOT HBECTH K

SNEKTPOHHOW NOANUCHLIO . PyA yt 1p
Ceprudmkar: - 12000002A633E3D113AD425FB50002000002A6 [EH 30HBI MOJKCT IIPHBECTH K TPpaBMC H
Bnageney; lWebayxoea TateaHa AnekcaHapoBHa JJICEKTPHYCCKOI'O TOKa H BHEKTPIHEG-KGﬁ
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IIYTH MOJKET IIPHBECTH K TpaBMe, - padoTa Ha BBICOTE MOJKET IIPHBECTH K TPaBME, - HCKPHI,
OPBI3TH M BEIOPOCHI PaCIUIaBIEHHOI'O MeTalla MOI'YT ITPH-BECTH K TPaBME, - JIBIDKVIIHECS
YaCcTH MAIIlMH M MEXaHH3MOB, a TAKXe ITOJHHMAceMbIil I'Py3 MOIYT IIPHBECTH K TpPaBME.
XHMHYECKHX: - TIOBBIIIEHHAS 3alIbUIEHHOCTh BO3AyXa METAJIJIMYe CKOH M aOpa3HBHOM IBIILIO,
CBAPOYHBIMH a’poO30iISMH MOI'YT IIPHBECTH K 3aboneBaHHiO. /IS HOPMAalIbHOTO H
0e30IMacHOr0 IIPOH3BOJACTBA PadOT II0 MOHTAXY METANIOKOHCTPVKIIHI H O00O0pYAOBaHHSI
HeOOXOMHMO TITpHMEHEHHE CIelOAekKIbl H CIIelOOYBH, a TakKXke JOPYTHX CPeICTB
HHINBH-YaJIbHOH 3aII[HTHI.

Jajanun

1.PaboTta MeTasuia mog HarpysKoH

2 .HopmaTHBHOE COITPOTHRIIEHHE ITPOKATHOH CTAIH IIPH PACTSKEHHH

3.JlocTOMHCTBA H HELOCTATKH CTAJIH H aITFOMHHHEBBIX CILJIABOB

Coaep:raHue oT4yera

. Tema

. Lenp

. KoMmrteTeHI[MH

. TeopeTHYECKHH pa3geln

. X0J1 paboTHI

. TaOmm1ia ¢ rmoxaszarensaMi
. TexHika 0e30I1acCHOCTH

. BeROJ

GO -1 O h s W o —

KoHTpoJIbHbIE BOIIPOCHI

1. IlpuBegnre KIaccH(HKAIHIO CTaJlell B 3aBHCHMOCTH OT XHMHYECKOIO COCTaBa H
TEXHOJIOTHH H3T OTOBRJIEHH L.

2. llepeuncnmTe BaKHEHINHE ITOKa3aTellH, XapaKTepPH3VIOI[HEe MeXaHHYeCKHEe CBOMCTBa
MeTaILIOB.

3. Uro HazpIBaeTCs COPTaMEHTOM, IO Ha3HaYEHHE.

4. IlepeuncimmTe MPOQIIIH, HCIIOIB3YEMBIE B CTPOHTEILCTBE.

CnHcoK JINTepaTyphbl.
1. OcHoBHAA JIHTEpaTYpAa:
1 MapytsH, A. C. (MHCTHTYT cepBHca, TypH3Ma H Ju3aiiHa (prmian) CKOY BT.
[Iaruropcke). PacueT H sKcIepHMEHTAIBHOE IIPOEKTHPOBAHIE CTAIIBHBIX PelleTYaThIX
IIPOTOHOB M3 THYTOCBAPHEIX ITpoduneH | yuel. mocodue / A.C. Mapyrsn ; CKOVY, ¢pui. BT.
[Taruropcke, Umxenep. pak-t, Kad. cr-Ba. - [1aruropck : IO CKDY, 2014. - 116 c. -
[Ipun.: ¢. 75-113. - bubmuorp.: c. 72-74. - ISBN 978-5-905989-45-2
2 Ilapnamkesmy B.C. MeTtalutHiyecKHe KOHCTPYKIIHMH, BKIFOYAs CBapKy. YacTts 1.
[[pon3BOACTBO, CBOMCTBA H padoTa CTPOHTEIIFHBIX cTalel | DIeKTPOHHBIH pecype|: yueGHoe
nmocoOue/ [TapnamkeBnd B.C.— DOneKTpoH. TeKCTOBBIE JaHHBIe.— M.: MOCKOBCKHIt
TOCYIApPCTBEHHBIN CTPOHTENILHBIN YHUBEPCHTET, AN I Op Meana, O5C ACB, 2014.— 161
¢.— Pexxama gocryma: http://www iprbookshop.1u/27040.— 5EC «IPRbooks», mmo mapoizo
3.1IapmamnkeBry B.C. [IpoekTHpoBaHHE H pacyeT METAJINYECKHX KOHCTPYKIIHH
paboYHX IUIOINAAOK | IeKTPOHHBIH pecypc|: yueOHoe rmocodne/ Ilapmamkerma B.C .,
BacwmkinH A A, bynaroB O.E.— DJIeKTpoH. TeKCTOBEIE JaHHBIe.— M.. MOCKOBCKHH
TOCYAAPCTBEHHBIN CTPOHTENBHLIN YHHBEPCcUTET, All I1n Op Meamna, O5C ACB, 2016.— 239
¢.— Pexama gocryma: http://www .1prbookshop.1u/42909.— 5EC «IPRbooks», mmo mapomzo2.

AOKYMEHT NOoANUCAH

SNEKTPOHHOW NOAMUCHIO M ITOKPBITHIL H3 IIPSIMOYTOIbHBIX,
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6 dredt - yue6.-crpas. mocodite / A.C

Bnapeneu: Webayxoea TaTeaHa AnekcaHapoeHa
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MapytsaH, C.1. Dkba , CKDY. - [Iaruropck : CKOY, 2012. - 156 ¢. : wiu. - Ilpun.: c. 114-
154. - bubmmorp.: ¢. 113-113. - ISBN 978-5-905989-08-7
2.Bacumnbpena, T. B. MetamiokoHCTpyKIHH : [yueO. rmocobue| / T.B. Bacumbera. - M. :
MHOPA-M, 2011. - 336 c. : um. - ISBN 978-5-98281-226-1

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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JIabopaTopnas padora Ne4

Tema 4 «PadoTa 3/1eMeHTOB MeT A/LIHYeCKHX KOHCTPYKIIHII H OCHOBBI Pac4YeTa HX
HAJe;KHOCTID)

Ileabr padorbl: H3YYHTH PabOTy 5SIIEMEHTOB MeTaUIMYeCKHX KOHCTPYKIHH H OCHOBEI
pacueTa HX HaJeKHOCTH.
P opmupyemble KOMNETEHIHA HJIH HX YaCTH

Kox OopMyIIHPOBKA:

1K-3 ICTI0COOHOCTB ITPOBOJAHTE PaCHUCTHOC 00OCHOBaHHE H KOHCTPYHPOBAHHC CTPOHTCIIBHBIX
I{GHCTP}VI{L[Hﬁ 3JIaHII H CGGIJ}*’)I{EHI]IUI ITPOMBIIUICHHOI'O H I'PaXJaHCKOI'O Ha3HAYCHIH A,

Teopernueckas 4actb: [IpoeKTHpOBaHHE METAUIHYECKHX KOHCTPYKIIMI ITPEICTaBISET
cOOOH MHOTOASTAITHBIN ITPOIECC, BKIIIOYAIOIINHIL B ceOs BRIOOP KOHCTPYKTHBHOH (pOPMBEI,
pacueT M Pa3paboTKy 4YepTeKeH JI1 H3TOTOBIEHHS M MOHTa)XKa KOHCTPYKIMH. [[enbro
pacueTra — BTOPOrO OCHOBHOI'O 3Talla IPOEKTHPOBAHHMS METAIUIHYECKHX KOHCTPYKIHMH —
SIBIISETCSA CTpOroe OOOCHOBAHHE IabapHUTHRIX pPasMepOB KOHCTPVYKIMH, a TaKKe pa3sMEpPOB
IIONEPEYHBIX CEYEHHIH 3JIEMEHTOB H HX COeQHHEHHI, OOECIIeYNBAIOINHX 3aJaHHBIE YCIIOBH
BKCIUIYaTal[Mi B TEUEHHE BCErO CPOKa ¢ HeOOXOMMMOHM HAISKHOCTRIO H IOJITOBEYHOCTHIO
ITPH MHHHMAJIbHBIX 3aTparaxX MaTepHalIOB M TPy[a Ha MX CO3JaHHE M SKCIUIyaTallHio. OTH
TpeOOBAaHHA YacTO ITPOTHBOpPEYAT APYT APYTY (HaIpHMep, MHHHMAIbHBIN pacxXo MeTalia H
HaJEeKHOCTh), IIOATOMY peajJbHOe ITPOEKTHPOBAHHE SBJIIETCS  ITPOLECCOM  ITOHCKA
OITHMAJIBHOT'O KOHCTPYKTHBHOI' O pelieHHs. PacueT 0OBMHO COCTOHT M3 CIEMVIOI[HX 3TAIlOB:
YCTAHOBJIEHHE PACYETHOH CXeMbBI, cOOp HarpysoK, OIPeIellcHHE YCHIIMH B 3JIeMeHTax
KOHCTPYKIMH, TIoa00p  CEUYEHHH M IIPOBEpPKa  JOIYCTHMOCTH  HAIIPSKEHHO-
Ie(OPMHPOBAHHOIO COCTOSHHS KOHCTPYKI[HH B IIEJIOM, €€ 5JIEMeHTOB H COEIHHEHHIL.
['maBHast OCOOEHHOCTH  PacCUeTOB  CTPOMTEIBHBIX  KOHCTPYKIMH  3aKIFOYACTCS B
HeOOXOMHMOCTH YydeTa H3MEHUMBOCTH BHEIHHX BO3IESHCTBHI, pa3dpoca IPOYHOCTHBIX
XapaKTEPHUCTHK MaTepHala M OCOOeHHOCTeH pPadOThl METalllla B KOHKPETHBIX VYCIOBHSX.
BHellmHNne BO3IEHCTBHS 3[ECh ITIOHHMAIOTCS B IIIMPOKOM CMBICIIE. OTO MOTYT OBITH CHIIOBBIE
BO3JEHCTBHSA TEXHOJIOTHYECKOIO H  aTMOC(EepHOro IIPOHCXOKIEHHS, XHMHYECKOe
BO3JEHCTBHE, BBI3BIBAIOIEE KOPPO3HIO MeTalllla, TEMIIEPATYPHOE BO3IAEHCTBHE, BIIHSIOIIEE
Ha €r0 IPOYHOCTHBIE CBOMCTBA, CMEIIEHHSI OIMOpP M T.J. B 3aBHCHMOCTH OT cItoco0a y4eTa
H3MEHYHBOCTH OTMEUEHHBIX ITapaMeTPOB pa3BHBalIach MeToAuKa pacuera MK. Jlo 1995 1. B
Hamen crpaHe MK paccuMTBEIBalINCEh IO METOMHKE JAOIMYCKAeMBIX HAITPSDKEHHH, B KOTOPOH
HCITONTL30BAIICS eJHHBIH KO3((HIMEeHT 3araca, YYHTBIBAIOIMH H3MEHUYHBOCTh Ha3BaHHBIX
ImapaMeTpoB. J|OCTOMHCTBOM METOJHKH JOITYCKAaeMBIX HAIPSKEHHH SBISETCS IIPOCTOTa, HO
5Ta METOJHKa HeJOCTaTOYHO TOYHO VYYHTHIBAeT (PaKTOpPhI, BIIMSIOIIHE Ha paldoTy
KOHCTPYKIIHH.
B meToanKe ImpeebHBEIX COCTOSHHH KO3 (DHIIHEHT 3aIaca pa3elIcH Ha
HECKOJIBKO KO3(]) PHITHEHTOB, KaKAbIH H3 KOTOPBIX YUHTHIBAET CTPOrO OIpelelIeHHOe
(pH3HYEeCKOe SBJIEHHE H MOXKET OBITh O0OCHOBAH MaTeMaTHYECKHMH MeTOJaMH
O0opyaoBaHHe H MATEPHAJIbI
CITELHAIH3HPOBAHHASA YueOHas MeOellb H TEXHHUYECKHE CPEACTBAa OOYUEHHS, CIIYKaIlHe IS
npeAcTaBlIeHHa yueOHOH mHpopMarmi: Hoyroyk Lenovo B590 Model mame 20206, Cron
mnenorarRaTeTheK Uil (1 11T ) vaeGHO-HATTSTHRIE TTOCOOHS

HOKMEST AL MGAH EIIBHOH TTIOBEPXHOCTH I[EMEHTA

SNEKTPOHHOW NOAMACHIO
Ceptudunkar: — 12000002A633E3D113AD425FB50002000002A6

Bnagenew; Lebzyxopa TateaHa AnexkcaHapoBHa
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4. YyeOHasgd VHHBeEpcallbHasl HCIIBITaTellbHAad MalmHa «MeXaHHyeCKHe HCITBITaHHg
MatepuanoBy MHUM-7JIP-010

3atouHas MarmmnHa OMAX 23025 250W

[IeHeTpomeTp (JIJI1 HCTIBITAHH ST OMTyMa)

[Iprbop map-koneIio (A9 HCIIBITaHHI OHTYMa)

CyIIILHBIE IKA(BI

Bucko3sHMeTp

10.IIpnbop misg HeIBITaHHS CBOMCTB OHMTYMa JYKTHIIOMETD []-3

1 1.Omekrpuyeckas MalllMHa JUIS HCILITAHHS Ha IIPOYHOCTH I[EMEHTHO-TIECYAHBIX Oallouek
MHWHU-100

12. O1eKTPOHHBIT H3MEPHTEND IIPOYHOCTH CTPOHTEIBHEIX MaTEPHATIOB

13.KomimiekT MeTalZIM4ecKHX (POPM JJISI H3TOTOBJIEHHSI OOpa3sI[OBBIX OETOHHBIX KyOHKOB
(100x100, 200x200) u mpmHHApOoB, Oamodek (40x40x160 ) B 1eNsIX HCILITaHHS Ha IIPOYHOCTh
1 KyOH4YecKas popMa Ha BOJIOHEIIPOHHI[AEMOCTh

14.Y CTpPOHCTBO IJIS OIpedelIeHHS HCTHPAEMOCTH I1e OH A

1 5. BeTpsSXuBaroIHi CTOHK

16.Dopma 11 H3roToleHHI o0pas1ioB 6eToHa 100*100%*100 (xBoitHBIE, TPOHHEIE)
17.MakeTsl H 00pa3Ibl MeTAJITHYECKHX KOHCTPYKIHI H Y3II0B, (pepM

18. O0pasiml KUpITHYeH IS KIIaAKH H OTACIIOYHEIX MaTepPHAIOB

19.Cranok orpesHoi CK 600

20.Cpapounsrit ammrapaT HItypmxpapt MMA-250

O o0~ N Lh

YKa3zaHud 1o TexnukKe 0e30nacHOCTH

Ha teppuropuu mpeanpusarusa HeoOX0oaHMO COOIMIOAaTh ITpaBIUIa BHYT-PEHHETO PaCcIIOpsaKa
MIPEANTPHSITHS, OBITh BHHMATEIBHBIM IIO OTHOIIEHHIO K JIBIJKVIIEMYCS TPAHCIIOPTY H
paboTaroIiM I'PY30IOABeEMHBIM MalmMHaM.COOIOAaTh YCTAHOBIIEHHBIE HA ITPEITPHSITHH
peXHM Tpyda M OTAbIXa. HopMmanpHas IpoaOIKHTEILHOCTE Pabodyero BpeMeHH HE MOXKET
npeBbllary 40 YacoB B HeAenro. CBepXypouHble PpaboTHl JOIMMYCKAIOTCS B CIVYasX,
npeaycMorpeHHbIX TK P®. llpH BBEOIOMHEHHH ITPOM3BOACTBEHHBIX 3aJaHHIL IO MOHTAXY
METAJUIOKOHCTPYKI[HIL H 000pyI0BaHHSI Ha PabOTHHKA BO3MOXKHO BO3IEH-CTBHE CJIeQVIOIIIX
OMAacHBIX H BpPEeJHBIX (PAKTOPOB: (PH3HUECKHX. -  TIOBBIINIEHHAd HJIH IIOHHKeHHAas
TeMIlepaTypa OKPYKAloIleH Cpeabl, IIOBEPXHOCTH OO0OPYAOBAHHS, MAaTepPHAIIOB MOKET
IIPHBECTH K TpaBMe IIH 3a00IeBaHHSIM, - OCTPBIe KPOMKH, 3aVCEHI[BI, IIIEPOXOBATOCTh Ha
IIOBEPXHOCTSX 3aroTOBOK, JeTallell, HHCTPYMEHTOB H OOOpPVYIOBAaHHSA MOI'YT IIPHBECTH K
TpaBME, - HEIOCTAaTOYHAsl OCBEIIEHHOCTh padoded 30HBI MOKET IIPHBECTH K TpaBMe H
3a00/IeBAaHHIO I7Ia3, - BO3MOJKHOCTH BO3JEHCTBHS SMEKTPHYECKOIO TOKA H 3JIEKTPHYEC-KOM
IIYTH MOXKET IPHUBECTH K TpaBMe, - padoTa Ha BBICOTE MOJKET IIPHBECTH K TPaBME, - HCKPBI,
OpBI3rH M BEIOPOCHI PacIIaBIEHHOI'O MeTalla MOI'YT ITPH-BECTH K TPaBME, - JIBIKVIIHECS
YacTH MAIlMH H MeXaHH3MOB, a TakkKe ITOJHHMAaeMBIH I'Py3 MOI'YT IIPHBECTH K TPaBME.
XHMHYECKHX: - TIOBBIIIEHHAS 3alIbUIEHHOCTh BO3AyXa METAIIJIMYe CKOH H aOpa3HBHOI IBIIBIO,
CBAPOYHBIMH a’pO30/IAMH MOI'YT IIPHBECTH K 3a0oneBaHHIO. /[ HOPMAaIbHOTO H
0e30ITaCHOr0 IIPOH3BOACTBA PaloT II0 MOHTAXY METAIUIOKOHCTPYKIMH M 00O0pyIOBaHH S
HEeOOXOMHMO TITPHUMEHEHHE CIEHOAEKIbI M CIIEIOOYBH, a TakKXke MOPYIHX CPEACTB
HHIHBH-YaJIbHOH 3aII[HTHI.

JagaHuA

1 .CTBIKOBEIE CBAPHBIE COEHHEHHNS. PacueT H KOHCTPYHPOBAHHE.

2.CBapHbIe COEMMHEHNS C YITIOBBIMH IIBaMH. PacueT H KOHCTPYHPOBAHHE

3.PacyeT H KOHCTPYHPOBAHHE COeJHHEHHH ¢ OOBIKHOBEHHBIMH OOIITaMH
[JOKYMEHT MOANMUCAH
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2. Ilens

3. KoMrieTe HItMu

4. TeopeTHUYECKHH pa3ell
5. XoJ paboTH

6. TalOroila ¢ ImoxazaTesIMH
7. Texmika 6e30ImacHOCTH
3. BeBOJI

KoHTpOJ/ILHBIE BOIIPOCHI

1.JIocTOMHCTBA H HEAOCTATKH METAJUTHYECKIX KOHCTPYKI[HI.

2.CrponTenbHble  cTanmd. (OCHOBHBIE XapaKTEPHCTHKH, KIacCH(HKAI[Hg cTaleH B
3aBHCHMOCTH OT COJIEpKaHHS VITIEPOJA, JETHPYIOIMX KOMIIOHEHTOB H JIPYIHX
(paKTOPOB.

3.OCHOBHBIE IIOJIOJKEHHS pacyeTa METAUIMYECKHX KOHCTPYKI[HH II0 ITPEAebHBIM
COCTOSIHHSIM. ['pVYIMIBI IpedeIbHBIX COCTOSHII. OOIIHMN BHI VCIOBHH A1 pacyera MK 1o
IIPEIETBHEIM COCT OSTHISIM.

4 PacyeTHble H HOPMATHBHBIE COIPOTHBIIEHHS MaTepHala. KakHe (aKTOphl YYHTBHIBAET
KO3()(PHIMEHT HaJeKHOCTH 10 MaTepHAaIYy.

CnHcok JIMTEepaTyphbl.

1. OcHoBHAA JHTEpaTYypAa:

1 MapytsH, A. C. (MHCTHTYT cepBHca, TypH3Ma H Ju3aiHa (prman) CKOY BT.

[Iaruropcke). PacueT H sKcliepHMEHTAIIFHOE IIPOeKTHPOBAHHE CTAIIBHBIX pellleTYaThIX

IIPOTOHOB M3 THYTOCBAPHEIX ITpodHieH : yue0. mocodone / A.C. MapyrsH ; CKOVY, ¢pui. BT.

[Iaruropcke, UHxeHep. dak-1, Kad. cT-Ba. - [laruropek : IO CKDVY, 2014. - 116 c. -

[Ipun.: c. 75-113. - bubmuorp.: ¢. 72-74. - ISBN 978-5-905989-45-2

2 IMTapnamkeiy B.C. MeTtamtHiyecKHe KOHCTPYKIHMH, BKIFOYAS CBapKy. Yacts 1.

[Tpon3BoCcTBO, CBOMCTBA H pad0oTa CTPOHTEIBHBIX cTajlel | DIeKTpOHHBIH pecype|: yueOHoe

nocooue/ [Tapnamkesny B.C.— DOneKTpoH. TeKCTOBBIE JaHHEIe.— M.: MOCKOBCKHit

TOCYIaPCTBEHHBIN CTPOHTENBHEIN YHUBEPcHTET, A [1n Op Memna, 5bC ACB, 2014.— 161

¢.— Pexamt goctyma: http://www iprbookshop.1u/27040.— 5EC «IPRbooks», mo maporzo

3.1IapmamnkeBry B.C. IIpoeKkTHpoBaHHE H pacyeT METAIUINYECKHX KOHCTPYKIIHH

pabounX ITIOMAA0K | 3IeKTPOHHEBIH pecypc|: yueOHoe nmocobue/ ITapmammkermy B.C .

BacwmkuH A A., bynatoB O.E.— DJIeKTpOH. TEKCTOBBIE JaHHbIe.— M.. MOCKOBCKHI

TOCYAApPCTBEHHBIN CTPOHTEIRHBIN YHHBEPCHTET, Al [T Op Meana, O5C ACB, 2016.— 239

¢.— Pexam gocryma: http://www .iprbookshop.1u/42909.— 5EC «IPRbooks», mmo mapomzo2.

J{omoJIHATE/ILHASA JIUT €paTypa:

1 MapytsH, A. C. IIpoeKkTHpoBaHHE CTaTbHBIX (PepM ITOKPHITHIH H3 IIPSIMOYTOIbHBIX,

POMOHYECKHX H IIITHYTOIbLHBIX THYTOCBAapPHBIX ITpodHiIei : yuel.-crpaB. mocodue / A.C.
MapytsaH, C.M. Okba , CKDY. - [Iaruropck : CKOY, 2012. - 156 ¢. : wiu. - Ilpun.: c. 114-

154. - bubmmorp.: ¢. 113-113. - ISBN 978-5-905989-08-7

2.BacmwibeBa, T. B. MeTammokoHCTpyKIHH : [yue®. mocobne] / T.B. Bacumbera. - M. :
HMHOPA-M, 2011. - 336 c. : mwi. - ISBN 978-5-98281-226-1
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BBeaeHne
CBapHbele MeTAJUIHYECKHE KOHCTPYKIMH - 3TO KOHCTPVKIIHH, KOTOPBIE ITPOH3BOJATCS IIPH
IIOMOIIIH CBAapKH. be3 CBApHBEIX KOHCTPYKIHMH HEBO3MOKHO ITPEACTABHTH CTPOHTEILCTBO
30aHHH, BO3BEJEHHE MOCTOB, MAIIIHHOCTPOEHHE M JAPYIHE OTPACIH ITPOMBIIIUIEHHOCTH.B
BHJIE CBAPHBIX KOHCTPYKIIMH H3TOTORISETCS ITPHMEPHO 95% BCEX CTAIBbHBIX KOHCTPYKI[HH.

CpBapHble KOHCTPYKIIMH HMEIOT P NMPEHMYILECTB Iepe]l KIelMaHbIMH. 3KOHOMHS MeTalia
(10--20%) B pel3ymbTaTe OOJlee TOIHOIO HCIIOIB30BAHHSA CEYEHHS H MeHBIIEro Beca
COEHMHHT, BIIEMEHTOB, MeHbIIIas CTOHMOCTh (Onarogaps HHAYCTPHAIEHOCTH H3TOTOBIIEHHS,
IIPHMEHEHHIO OTHOCHTEIIFHO HEJIOPOroro OOOPYAOBAHHA), IUIOTHOCTh (Ie€pMETHYHOCTE)
CBApHBIX INBOB, YTO OCOOEHHO BaXHO M PE3epPBYapoB, TPYOOIPOBOAOB H
THAPOTEXHHYECKHX COOpYKeHMI. K HemocTarkaM CBapHBIX KOHCTPYKIMMH CIIEAYET OTHECTH
Pa3BHTHE CBapPOYHBIX HAIIPSDKEHHH H JAe(opMallii KaK BpeMeHHBIX (B ITpOIlecce CBapKH), TaK
H OCTaTOYHBIX. I[IpaBiIpHO BEIOpAaHHASA TEXHOIOIHS CBApKH H PSI  CIEIHAIBHBIX
MEPOIIPHATHI ITO3BOISIOT H3TOTABIHBATh CBAapHBIE KOHCTPYKIHH JOCTAaTOYHO BBICOKOTO
KAaueCTBa.

[IOBBIIIIEHHE MeXAaHHYECKHX CBOMCTB 30HBI TEPMHYECKOTO BIHMSIHHS JOCTHIAETCH
IIPHMEHEHNEM Pal[HOHAIBHBIX METOJIOB CBAPKI, TEPMHYECKON H MeXaHHYeCKOH 00paboTKOI
KOHCTPVYKIMHIL IIOCIE CBapkH. [IpH TpaBHIIBHO BBIOPAaHHOM TeXHOJIIOTHYECKOM ITPOIECCE
METAJUT IIIBA PABHOIIPOYEH C OCHOBHBIM MEeTAUIOM. M3roTOBIeHHE CBAapHBIX KOHCTPYKIIHIA
OCVIIIECTBIISIETCSA TJIABHBEIM 0O0pa3oM JIYTOBOH aBTOMATHYECKOH, ITOINYaBTOMATHYECKOH H
PYYHOH CBApKOH IUIABSIITHMCS SIeKTPOAOM. DJIeMeHTHI OONBIION TOMHMHEL (30--50 MM H
Ooree) peKOMEHIYETCS CBapHBaTh AIIEKTPOIIIAKOBOH CBAPKOH. PYUHYIO CBAapKy IIPHMEHSIEOT
IIPH HM3TOTOBJIEHHH KOHCTPYKI[MH, IINBEI KOTOPBIX HMEIOT OTHOCHTEIBHO MAalyIO
ITPOTSKEHHOCTh M Pa3IMYHbIE HAIIPABICHH .

CBapHble KOHCTPYKILIHH BBIJIEJISIEOTCS OIPOMHBEIM pa3zHooOpasHeM H3fenni. Ilo meromy
IIOTYYEHHS 3aI OTOBOK OHH OBIBAFOT JIHTOCBAPHBIMH, KOBAHOCBAPHBIMH, IITAMIIOCBAPHBIMHI H
ITHCTOBBIMH KOHCTPYKIIFLSIMH.

EcTth emé ommH BHJ KIacCH(HKAIIMH CBAPHBIX KOHCTPYKIIHH - IO I[eJIeBOMY Ha3HAYEHHIO.
Tak, HarrpuMep, OBIBAIOT CYAOBBIE, aBHAI[HOHHBIE, BATOHHBIE M APYTHE BHIALI KOHCTPYKIIHI B
BHIE OaloK, KOIIOHH, PEIleTYaThIX, OOOIIOUYHBIX, KOPITYCHBIX TPaHCIIOPTHRIX KOHCTPYKIIHII,
JIeTaner MaIlHH HIH IIPHOOPOB.

[Ipon3BOACTBO CBApHBIX MeTAIIHYECKHX KOHCTPYKI[HI MOKeT OBITh eHHHYHBIM, CEPHITHBIM
H MacCOBBIM. [IpH eIHHHYHOM ITPOH3BOJCTBE Ka’KJABIH pa3 OCYIIECTBIIIETCS H3TOTOBJIEHHE
KOHCTPYKIIHI, OTIHYAIOMIMXCS IO pa3MepaM H (opMaM OT Mpelblaynmx. IIpH TakoMm
IIPOH3BOACTBE OTCYTCTBYET CIEHHAIH3aHsI PabOuynXx MECT, ITOCKOIBKY HX IIPHXOIHTCS
IIOCTOSIHHO IlepecTpanBaTh. COOpKa H3IelHil ITPOH3BOAHTICS € ITOMOIINBIO CITeI[HAIbHBIX
HHCTPYMEHTOB H ITPHCITOCOOITEHHH.
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1. O0man XapaKTepHCTHKA CAMOCTOAT eJILHOI PadoThbI

CamocTrosaTenbHasg padoTa CTYIAeHTa MMPH H3YYEHHH IHCIMIUINHBL «MeTrarmnyecKie
KOHCTPVYKIIHH BKIFOYAsI CBAapKy», ITPEAYCMOTPeHHasd padounM YUeOHBIM TUIAHOM H padoueli
ITPOrpaMMOH JHCIIHIUTHHBL BKIIIOYAET B ce0s:

6 cemecTp

1.CamocTosiTe/IbHOE H3YUeHHe JIUTepaTrypsl 1o Temam 1-16.

[{em camocTOSTENBFHOH PabOTHI:

-IIPUBHUTHE CTYJEHTaM TBEPABIX 3HAHIII
METAJUIOKOHCTPYKI[MH 3JaHHH H COOPYKEHHI

IO TCOPHH PacCHCTa CTPOHICIIBbHBIX

-pa3BHTHE  CTYAEHTAMH  IIEJIOCTHOIO H  KOMINIEKCHOIO  IIpPeJCTaBJIEHHS
MIPOEKTHPOBAHH S, H3TOTORIIEHHS, MOHTaKa, SKCILTYyaTalH CTPOHTEIHHEBIX
METaJUTIOKOHCTPYKIIHIA,

-OBIaJlecHHEe CTYJASHTaMH ITPaKTHYECKHMH METOJAaMH OIlpeJeleHHsS ITPOYHOCTH,

KECTKOCTH, YCTOHYHBOCTH CTPOHTEIILHBIX METAJUIOKOHCTPYKIMH 34aHHH H COOPYKEHHH IS
HX HaJeKHOI0 H BKOHOMHYECKOI'O ITPOSKTHPOBAHH .

3aauyn CaMOCTOSATEIILHOH PabOThI:

-OIIPEJICTIEHHE CTPOHTEJIPHBEIX  METAJIOKOHCTPYKIIHI,
K1accH(PHKAIHI o0ObeKTOB, HX HCCIEJOBAaHHSI, YTOYHEHHe OOIacTH
IIPHMEHEHHNSL, 4 TAKJKE IEPCIIEKTHB Pa3sBHTHS M ITYT€H COBEPIIEHCTBOBAHIS,

-IIPEJICTABIIEHHE TEOPETHYECKIX ITONIOKEHII, PaCUeTHBIX H KOHCTPYKTHBHBIX CXEM,
METOJOB, OCHOBHBIX ITPHHIIMIIOB IIPOEKTHPOBAHHSI CTPOHTEIBFHBEIX METAINIOKOHCTPYKIMHH C
(PH3HYECKHM COJepKaHHEM pelllaeMbIX HH KeHEePHBIX 3aJa4;

-HapaOOTKy  MPaKTHYECKHX H  METOTHYECKHX
CTPOHTENBHBIX METAJUIOKOHCTPYKIHH 34aHHI H COOPYKEHHI,

-(popMHpPOBaHHE HEOOXOMHMOH HHKEHEPHOH HHTYHIIHH H ITIa30Mepa..

B PE3IVIIBTATE CTYJACHT OBIIAACBACT CIICOVIOIIHMMIT KOMIICT CHITHAMIL.
CriocobeH ITPpOBOAHTLE PACUCTHOC 00OCHOBaHHE H KOHCTPYHPOBAHHE CTPOHTCIIBHBIX

KOHCTPYKITHH 3JaHHH H COOPYKEeHHI ITPOMBINIIEHHOI O H I'pakaaHcKkoro HazHayeHHd (11K-3)
Il.1an-rpaduk BLINOJIHEHHA CAMOCT OATEIbHOH PadoThI

CHCTCMATH3AIlIAd H
PalIOHAJIBHOI'O

HABBIKOB ITPOCKTHPOBAHHA

Komber
peami3yeMOH OO0BeM 4acoB
KOMIIETEHIH HMrtoroesmi
B gesarenbHOCTH Ol Cpenctsa i KoHTtakr
4, HPOAYRL TEXHOJIOTHH
HHIHKATOPOB CTYAEHTOB CaMOCTOSITE] Has
- OL[EHKH
BHOH pabOTHI CPC | pabotac Bcero
ITperojaa
BaTeIIeM
6 cemecTp

IIK-3 CamocrosrenbHoe | OTBETEI  Ha

(U-1 TIK-3; | u3ydeHHe BOITPOCHL 110 | Cobece;oBaHH 9 1 10

MJI-2 1IK-3; | mureparyphl 110 | TEMaM e

MJ-3 1IK-3; | Temam 1-16 IHUCIIUIUTHHBI

N]I-4 1IK-3: | BrelrtoHeHHe -

NOKYMEHT MNnoarcAH
ANEKTPOHHOWM NOANUCHIO (-oGecenoBar 9.9 1,1 11
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HJ1-8 11K-3;)

Hroro 3a 6 cemectp | 18,9 2,1

21

Hroro | 18,9 2,1

21

2. KoHTpoIbHBbIE TOYKH H BHAbI 0OTYE€THOCTH
PelTHHrOBas OlleHKa 3HaHHIl CTYIeHTa He IIpelyCMOTPEeHa.
3.Metoquyeckne peKOMeHJANNH 110 H3YYEeHHIO TEopeTHIeCKOro MaTepHaJia
YKa3zaHuA 110 OPraHH3AIMHA PadoThI € JATEPATYPOH

Pexomenoayuu no opeanusayui pabomasl ¢ aumepamypoil

Pabota ¢ muteparypon - o0sa3aTelbHBIN KOMIIOHEHT IFOOONH HAYYHOH HAeSTEIIbHOCTH.
CamMa Hay4yHas JHTeparypa SBISETCS BBICIIIMM CPEICTBOM CVYINECTBOBAHHS H Pa3BHTHSI
HayKH. 3a BpeMs IpeObIBAHHS B BEICIIEH IIIKOJIE CTYIAEHT JOIKEH H3YUHUTh H OCBOUTH MHOIO
yuyeOHHKOB, CTAaT€H, KHHT H APYTOH HEOOXOAUMOH IS OYAVILEr O CIIELHAIIMCTA JIHTEPATYPEI
Ha POMHOM M MHOCTPAHHOM S3BIKaxX. B CBSA3H C 3THM IMEpPEN CTYAESHTAMH CTOHT OOIbINas U
BayKHAas 3a]1a4a - B COBEPIIEHCTBE OBJIAJIETh PAIHOHATIFHEIMH ITIpHeEMaMH PabOTHI ¢ KHHKHBIM
MaTEPHATIOM.

[Ipuctymas K paboTe HaJ KHHIOH, CIEAYET CHayala O3HAKOMHTLCS C MaTepHallOM B
IIEJIOM:. OIJIABIIEHHEM, AHHOTAIL[MEN, BBEJICHHEM H 3aKIIOYEHHEM ITyTeM OErTIoro 4TeHHI-
ITPOCMOTPA, He Jellasi HHKAKIX 3allCel. 3TOT IMPOCMOTP MTO3BOIHT ITOIYYHTE ITPEICTaBIIEHIE
000 BceM MaTepHalie, KOTOPBIH HeOOXOIHMO YCBOHTS.

Ilocme sTOoro ciueayer IEPEXOANUTh K BHHUMATEIIPHOMY UTEHHIO - INTYIHPOBAHHIO
MaTepHalla II0 IJaBaM, pasjeiaM, INaparpadgam. 5To caMas BaXKHasd 4acTb pPalbOThI IIO
OBIAJICHHIO KHIKHBEIM MaTepHaioM. YuraTth ciaemyeT ITpo ceOs. (IIpu »TOM YHTaAFOIIMII
MEHBIIE YCTAeT, YCBaHBaeT MaTepHall IIPUMEPHO Ha 25% OrICTpee, IO CPABHEHHIO C UTEHHEM
BCIIYX, HMEET BO3MOXKHOCTH VJIEIHThE OOJbINE BHHUMAHHS COJEPKAHHIO HAIMCAHHOIO H
ITy4Ille OCMBICIHTB ero). Hukorma He cieayeT oOXOAUTH TPYJAHBIE MecTa KHHIH. MX Hamo
YHUTATh B 3aMEJIEHHOM TeMIIe, YTOOBI JIYUIIE ITOHATh H OCMBICIIHTE.

PekoMeHyEM BO3BpaIlaThCSA K HEMY BTOPOH, TPETHI, YETBEPTHIH pa3, YTOORI TO, YTO
OCTaJIOCh HEITOHSITHBIM, JIOMTOITHHTH H BBISICHHUTE ITPH ITOBTOPHOM UTEHHH.

M3yyass kHUTY, Hago oOpalaTh BHHMAHHE Ha CXEMbI, TAaOJIHI[BI, KapThl, PHCYHKH:
paccMaTpHBaTh HMX, OOJMYMBIBATh, AHAM3HPOBATh, YCTAHABIMBATE CBS3b C TEKCTOM. 3TO
ITOMOXKET TTIOHATh H YCBOHUTH H3yYaeMBIH MaTepHalL.

IIpy 4yTeHMNM HeoOXOAMMO IIOJIb30BATHCS CIOBApPSAMH, YTOOBI BCSKOE HE3HAKOMOE
CIIOBO, TEPMHH, BBIpakeHIe OBIIIO MPaBIILHO BOCIIPHHATO, ITIOHSATO H 3aKPEIUIEHO B ITaMSTH.

Hamo ctpeMuThcs BeIpadboTaTh y ce04 HE TOIBKO CO3HATEIBHOE, HO H OErTIoe YTEHHE.
OcoOeHHO 3TO YMeHHE OYAET IOJIE3HEIM IIPH IIEPBOM ITPOCMOTPE KHHTH. OOBIYHO CTYAEHT 1 -
2 Kypca IIpH U3BECTHOH TPEHHPOBKE MOKET BHHMATEIIBHO H COCPEMOTOUYEHHO IIPOYHTATh 8-
10 crpaHmiy B 4Yac M CHElaTh KpaTKHE 3alliCH IPOYHTAHHOrO. MHOTHE CTYAEHTH
IIPOYMTEIBAOT 5-6 CTpaHHIl. 3TO KpamHe Mano. CIHIIKOM MeIJIEHHBII TeMIT YTEHHS He
ITO3BOJINT M3YUYHTh MHOTHE BaKHbIE H HYKHBIE CTAThH KHHTH. O0y4asch OBICTPOMY UTEHHIO
(caMOCTOSATENBHO HIIH Ha CITeIHaJIbHBIX Kypcax), MOKHO IIPOYHTEIBATh 10 50-60 cTpaHHI B
yac U jgaxe Oomnee. OIHOBPEMEHHO ITPHOOPETAETCA CIIOCOOHOCTh KOHIIEHTPHPOBATHCSI Ha
Ba;KHOM H CXBaTBIBATh OCHOBHOI CMBICTI TEKCTA.

3anuch MRVUAEMOTO - TIVUIIIAS OIONA TTAMSTH IIpH paboTe ¢ KHHTOH (TeM Oonee

OOKYMEHT NnoarMcAH _
3NEKTPOHHOWM NOANMUCHIO [, 3dPHCOBKII, CGGTEI%JI}II‘L CXEMbI, TE3HCHI,
Ceptudmkars | 12000002A633E3D1153AD425FBS0002000002A6 3armich H3YHYACMOH JIHTCPATYPhI JIVYIIIC
Bnagenei; Llebayxoea, TaTeAHa AnexkcadapoBHa OH HAa ElﬁBElI.[LI H ITYHKTEL Jro TPOYHTAHO,
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ITPOIYMAHO H 3aIlHCaHO, TO CTAHOBHUTCS AEHCTBHTEIBPHO JIMUHBIM JOCTOSHHEM PabOTarOINETO
C KHHUT OH.

OCHOBHOH IIPHHIMHIT BBIIMMCHEIBAHHS W3 KHHIH. JIHIINb CaMOE CVIIECTBEHHOE H B
KpaTyaHiien popMe.

Pa3miyaroT TpH OCHOBHBIE (DOPMBI BEITTHCHIBAHHS:

1. JloclIOBHasA BBIIHCKA MM I[MTaTa C I[ENBIO IIOAKPEIUIEHHS TOIO HIIM HHOIO
ITOJIOKEeHHS, aBTOPCKOr0 JAOBOJA. OTa (popMa IPHMeHSETCS B TeX CIy4asxX, KOIJa Heb3s
BBIITHCATh MBICIIbL aBTOPa CBOMMH CIIOBAMH, HE PHCKYS IIOTEPSTH €€ CYTh. 3alllCh I[HTATHI
HaJ0 IIPaBHILHO OOPMHTE: OHA HE TEPITHT ITPOH3BOILHON ITOJMEHBI OJHHX CIIOB JPYTHMIH,
Ka KIyIO I[HTATy HaJO 3aKIKOYHTh B KaBRIYKH, B CKOOKaxX yKa3aTh €€ HCTOYHHK. (PaMIIIMIO H
HHUIIHAJIBI aBTOPa, Ha3BAHHE TPYAa, CTPAHHILY, TOJ H3IaHHs, Ha3BaHHE H31aTEIbCTRA.

[{luTHpOBaHHE CIeAyeT IPOH3BOIHTE TOIBKO IIOCIE O3HAKOMIEHHS CO CTaTheH B
IeJIOM WIH ¢ O/ODKaniImM K I[UTaTe TEKCTOM. B IIPOTHBHOM ClIy4ae MOKHO BBIXBATHTH
OTHEIbHBIE MBICIIH, HE BCEr/a TOYHO WIH ITOJIHO OTPaXkarollHe B3TJISALI aBTOpa Ha JaHHBIH
BOITPOC B I[ETIOM.

Kcepo- u (QoTrokormpoBaHHe (CKaHHpPOBaHHE) 3aMeHSeT pacToYarollee BpeMs
BBITTHNCBIBAHIE JIOCIIOBHEIX I[HTAT!

2. Brirmrcka "o cMbICTY" HIIH Te3HCHas (pOpMa 3aITHCH.

Tesncel - 3T0 KpaTko C(OPMYIMPOBAHHBIE CAaMHM YHTAKOINHM OCHOBHEIE MBICIIH
aBTOpa. OTO caMas Tydragd (opMa 3aItHcH. Bce BHIBI HayUHBIX paboT OYAYT Oe3yIIpedHEHl,
eclIi OYIYT HaAITHCAHBI TAKHM O00pa3oM. JlenaeTcs Takasi BEITIMCKA ¢ TEMH Ke ITpaBIJIaMH, UTO
M JOCIIOBHAS I[HTaTa.

Tesnucel OBIBAIOT KpPaTKHE, COCTOSIIHE M3 OMHOIO IPEMIOKEHHUS, O3 pazbsICHEHHH,
IIPHMEPOB M JOKa3aTellbCTB. I TTaBHOE B Te3HCAX - YMEHHE KpaTKO, 3aKOHYEHO (He Tepsi
CMBICII) C(hOPMYIIHPOBaTh Ka’KIBIH BOIPOC, OCHOBHOE ITONOKeHHe. OBIaJieB HCKYCCTBOM
COCTaBJIIEHH S TE€3HCOB, CTYIAEHT Y€TKO H IIPABHIILHO OBIIAJ[€BAacT H3yYaeMbIM MaTepPHAaIIOM.

3. KOHCIIEKTHBHAs BBIIIMCKAa HMeeT OOIBINOE 3HAUEHHE IS OBIAJACHHS 3HAHMSIMI.
KoHcnekt - HamOonee »(dekTHBHaA (opMa 3aImcel IIpH H3YYeHHH HayYHOH KHHIH. B
IaHHOM CJIy4Yae KPaTKO 3aIliChIBAFOTCS BAXKHEHIIHE COCTABHEIE ITYHKTEI, TE3HCHI, MBICIIH U
Hiaen Tekcra. llogpoOHeIi 0030p cojepaHMsI MOKET OBITH BaKHBIM ITOACIIOPEEM JJIS
3aIIOMHHAHHS H BCIIOMOT'aTEeILHEIM CPEICTBOM JJI1 HAXOXKIEHIS COOTBETCTBYIOIIMX MECT B
TEKCTE.

Jlemast B KOHCIIEKTE JTOCIIOBHBIE BBIIMMCKH OCOOEHHO BaKHBIX MECT KHHIH, HEIB3S
IOIIYCKAaTh, YTOOBI BECh KOHCIIEKT OBLI "CIIHCBIBAHHEM' C KHHIH. Y CBOEHHBIE MBICIH
HeOOXOMHMO BBIPA3HTh CBOMMH CIIOBAMH, CBOHM CIIOI'OM H CTIIEM. TBOpUYECKHIT KOHCIIEKT -
HanOolee IeHHas H Ooraras popMa 3aIliCcH H3y4aeMOIr'0 MaTepHalla, BKIIFOUAIOIasi BCE BHJIB
3aImICel: M IIIaH, M Te3HC, H CBOe COOCTBEHHOE 3aMeYaHHe, H ITHTATY, H CXEMY.

OO030p TEKCTa MOJKHO COCTAaBHUTH TaKKe ITOCPEACTBOM JIOTHYECKOH CTPYKTYPEHL,
BMECTO TOT'0, UYTOOHI ClIeJOBaTh ITOBECTBOBATEIIBHOH CXEME.

C ITOMOIIBIO KOHCIIEKTHBHOH BBEIIIMCKH MOKHO TakKXXe COCTABHUTH IIPEITIOKEHHE O
TOM, KaKHe TeMBbl OCBEIAIOTCSI B OTAEIBHBIX MeCTaX PasHBIX KHHI. J|OIOIHHTEIBHOE
YKa3aHHE HOMEPOB CTPAHMI] OOJIEIYHT HaXOXKIEHIE STHX MECT.

IIpn cocTaBlIeHHH BRIJCPKEK I[EIIECOO0pA3HO ITOCIENOBATEILHO IIPHACPKHUBATECS
OCBOEHHOH cHCTeMEI. Ha aToH 6a3e MOXKHO COCTaBHThH CBOH apXHB HIIH KapTOTEKY BaKHBIX
CITEI[HAIIBHBIX ITYOITHKALUH ITO ITPEIMETaM.

KOHCIIEeKTHI, TE3HCHI, IUTAThl MOI'YT HMeTh JBE (POPMBL TETPAAHYHD H KapTOYHVIO.
[Ipn TeTpamHOH QopMe KaxkaoMy yueOHOMY IIpeAMeTy HeOoOXOJHMO OTBECTH OCOOVIO
OTHEIBHVIO TETPAb.

AOKYMEHT TOANMCAH aITHCH clIeIveT JelaTh Ha OXHOI CTOPOHE
SNEKTPOHHOW NOAMUCHIO | AYET A A P
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H3y4aeMOro BoIpoca, (paMHIIMIO aBTOpa, HasBaHHe H Y /K (yHHBepcambHas IecSTHYHAS
KIIaCCH(PHKALHS) H3yYaeMOH KHHITH.

Kaprouks MOKHO HCITONIB30BATh CTAHAAPTHBIE IIH H3TOTOBHTH CAMOCTOSITEIILHO M3
Oenol Oymaru (mmormyBarMaHa). KapTodku OOBMHO XpaHAT B CHEIHAILHBIX SINHKAX HIH B
KOHBEPTax. OTa CHCTeMa KOHCIIEKTHPOBAHHMS HMEET PSI ITPEHMYILNECTB IEPEN TeTPalHOMH:
KapTOYKaMH YZOOHO ITOJIb30BaThCA IMPH MOKIafaX, BRICTYIUIEHHSIX Ha CeMHHapaX, TaKOI
KOHCITEKT JIETKO IIONOIHATh HOBBEIMH KapTOUKAMH, MOXKHO M3MEHHTh IIOPSAOK HX
pacIionokeHnss, 1oouBasch 60jiee YETKOH, JTOrHUECKOH ITOCIIEN0BATEIbHOCTH H3II0KEHH 4.

M, HaKOHEI[, MOKHO ITPHMEHSATh IJI 3THX K€ ILENeH IepPCOHAIbHBIH KOMIIBIOTED.
Cer4ac CVYINECTBYET BEIMKOE MHOMXECTBO CaMBIX Pa3MYHBIX IMPHKIAAHBEIX IIPOrpaMM
(opraHai3epoB H IIp.), KOTOPBIE 3HAYHTEILHO 00IEr4aroT padoTy IMPH COCTABIEHHH BHITTHCOK
13 HAYYHOH M CIIEIHAIBHON JITepaTypel. Mcronb3ya cers Internet, MOXHO IOIyYaTh YKE
TOTOBEIE ITOAOOPKH JIUTEPATYPHI.

Memoouueckue yrazanis no camocmosmenvHomy U3VYeHU o Junepamypsvlt o nemam

Ba)XHBIM 3TaIloM SBJIIETCS ITOAO0P M H3YUEHHE JTHTePaTyPHI I10 HCCIIEAYEMOH TEME.
[TomMuMO y4eOHOH M HAYYHOH JIHTEPATYPBI, OOS3ATEIILHO HCIIONB30BAHHE H HOPMATHBHO-
IIPAaBOBBIX aKTOB. Henb3sd IOAMEHSITH H3VUEHHE JHTEPATYPHl HCIIOIb30BAaHHEM KaKOH-THOO
OJHOH MOHOTI'pa(hHH HIIH JIEeKI[HH 110 H30paHHOH TeMe. Tak e peKOMeHAYETCS HCIIOIb30BaTh
HH(OPMAIIHIO, Pa3MEIEHHYIO Ha O(HIHAIBHBIX CalTaxX CeTH MHTepHET, CCHIJIKH Ha KOTOpPKIE
yKa3aHbI B CITHCKEe PeKOMeHAYeMOH JTHTepaTyphl. B mporiecce paboThI Hall pedepaTHBHBIM
HCCIIEAOBAaHHEM H CcOOpOM JIMTEpPATYpPhl CTYAEHT TakKkKe MOXKET oOpamarkcad K
IPEIOAABATEIIO 3a HHIAHBHYAIIbHBIMH KOHCYIIBT Al[HSIMH.

H3yuenie 0ononxumienst vlx UCnOYHIKOB.

TakuMH HCTOYHHMKAMM MOI'YT OBITH PELEH3HH, KPHUTHYECKHE CTaTbH, KPHTHKO-
Omorpadmueckiie, HCTOPHKO-IHTEepaTypHble PaOOTHl. BEISBHTL STH HCTOYHHKH MOKHO C
IIOMOIIBIO CIIPABOYHBIX H OHOIMHOIpapHYeCKIX H3aHHH.

[Ipu pabore ¢ KHHTOH HEOOXOAHMMO ITOA00paTh JINTEPaTyYPy, HAYUHTECS IIPABHIBHO €€
YHUTaTh, BECTH 3amucH. Ocoboe BHHMaHHE ClIeAyeT OOpaTHTh Ha OIPEAENIEHHE OCHOBHBIX
IOHATHIT JIUCIFOUIMHBEL. CTYAEHT MOIDKEH IOAPOOHO pa3OupaTk IIPHMEPBI, KOTOPEBIE
IMOSACHSIOT TaKHe OIPEeAeIeHHI, H YMeTh CTPOHUTH aHAJIOTHYHEIE ITPHMEPEI CaMOCTOSTEIBHO.
HyxHO moOHBAaThCad TOUHOIO ITPEACTABIIEHHS O TOM, YTO H3Y4Yacllb. II0lIe3HO COCTaBIIATH
OINOPHEIE KOHCIIEKTHI. [IpHM H3yueHHMH MarepHana II0 Y4eOHHKY IIOIE€3HO B TeTpagu
IOITOIHATh KOHCIIEKT JIEKI[MI, TaKKe CIIEAYET OTMEYATh BOIIPOCHI, BBIAEIIEHHBIE CTYAEHTOM
I7IsI KOHCYIIBTAI[HH C IIPEITIOAABATEIIEM.

Paboma co enpaeoun vimul uz0anuamil.

CIoBape — CIIPaBOYHOE H3MIAHHE, COHepKalllee VIIOPSIOUYECHHEIH IepeuYeHb S3bIKOBBIX
eIUHHI[ (CIIOB, CIOBOCOYETAaHHH, (ppa3, TepMHHOB, HMEH, 3HAKOB), CHa0XEHHBIX
OTHOCSIIUMHCS K HUM CITPaBOYHBIMH JaHHBIMH.

TepMHHOJIOTHYECKHI CIIOBAaphk — CJIOBApPh, COJEpPXKaIlii TEPMHHBI KaKOH-TIHOO
00IacTH 3HAHHSA HIIH TEMBI H HX OITpeeleHUS (Pa3bsICHEHH).
CIIpABOYHHK — CIIPaBOYHOE M3J[aHHE, HOCMIIIEe IPHKIIAAHON, IIPaKTHYeCKIII

XapaKTep, HMEIOIee CHCTEMAaTHYECKYIO CTPYKTYPY HIH IIOCTPOEHHOE ITO al()aBHTY 3arIaBHI
craterl. Ilo 1eneBOMYy Ha3HAUEHHIO Pa3IMYarOT. HAYYHBIH, MAaCcCOBO-IIOIMTHYECKHI,
ITPOH3BOICTBEHHO-TIPAKTHYECKHI, YUeOHBIH, ITOITYIISIPHEIH H OBITOBOH CITPABOYHHKI.

Brorpadnyeckiil CIpaBOYHHK (CIIOBapb) — CITPABOYHHK, COMEPXKAIIHIL CBEIEHHSI O
KH3HH H JeSTEIbHOCTH KaKHX - OO0 JIHII,

BrnoOnmuorpagmyeckiii = CIIpaBOYHHK  (CIIOBaph) —  CIIPAaBOYHHK, COJEPKaIl[Hit
Omorpadmyeckie CBeIeHHS O KaKHX-THOO JIMI[aX, CITHCKH HX TPYIOB H JIHTepaTypPHL
AOKYMEHT MOANCAH
3NEKTPOHHOW NOAMNUCKLIO
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HCITOITE30BAHO H JIJIA ITOCIEeJOBATEIBHOIO OCBOSHHS MaTepHala, B TO BpeMs KaK CITIPaBOYHHK
HalleJIeH ITIaBHEIM 00pa30M Ha BRIOOPOYHOE YTEHHE, II0 MEpPe TOro, KaK BOZHHKAKOT T€ HIIH
HHBIE BOITPOCHI H HY’Ia B CIIPaBKe, H JJIS ITOCIIeJ0BATEIIBHOIO YTEHHS He IIPHCITOCOONIEH.

DHIMKIIONE NS — CIIPAaBOYHOE M3JaHHE, COAEpKaIlee B 0000IEeHHOM BHIe OCHOBHEBIE
CBEICHHSI IIO OJHOH MIH BCEM OTpacisM 3HAaHHH H IIPAaKTHYECKOH JeSTEIbHOCTH,
H3TOKEHHBIE B BHJAE KpaTKHX CTaTel, PacloloKeHHBIX B  all()aBHTHOM  IJIH
CHCTEMATHYECKOM ITOpSIIKe. B 3aBHCHMOCTH OT Kpyra BKIIFOUeHHBIX CBEJEHHH pa3IHYaroT
YHHBepcalbHyI0  (0OIIyr0),  CIElNHaI3HPOBAaHHYIO  (OTpaclieByI), PEerHOHAILHYIO
(YHHBEPCAIIbHYIO HJIH CITEIHAIH3HPOBAHHYIO ) SHI[HKIIOIIE JHH.

SHIMKIIONEeAMYEeCKHH CIIOBaph — SHI[HEKIIONE/NSL, MaTepHall B KOTOPOH PacIOIOkKEH B
arT(paBUTHOM TTOPSITIKE.

['1moccapHii — cJI0Baph TEPMHHOB.

Te3aypyc OTHOCHTCS K CIIEIHAJIbHOMY THITY CIIOBaps HOPMAaTHBHOH JIEKCHKH C TOYHO
OIIpeJIelIeHHBIMH CBS3SIMH MeKIY TePMHHAaMH.

5. MertogutueckHe YKa3aHHA 0 BHIAM PadoT, mpeayCcMoT peHHBIX padotell mporpaMmMoi
JH CIHILTHHbI

6 cemecTp
5.1 Bujg caMocTofTeJIbHOH padoThl CTYJAEHTOB: CAMOCTOATEIbHOE H3YUeHHe

JHTEpATYphI o TemMaMm 1-4
JI11 BEITIOJIHEHH S JAHHOT'O BHAA CAMOCTOSTEILHOH paboThl CTYAEHTOB, HEOOXOAHMO

H3YUHUTE CIIEMYIOIIHE TEMEI.
TemalBeeodeniie 6 Memannuyeckile KOHCHIPYKLLILL

[Ipr M3y4YeHHH TaHHOH TeMbl HY/KHO 3HATH ITOHATHE M OONIACTh ITPHMEHEHHS METAIUIHYECKHX
KOHCTPYKIIHH H CBapKH. BakHeHIIe CBONCTBA METAJUIHYECKHX KOHCTPYKIIHH H TPpeOOBaHH L,
MPeAbABIgeMBIE K HIM. OCOOEHHOCTH IIPOEKTHPOBAHHS METAIUTHYECKHX KOHCTPYKI[HIA.

TemaZ2 Ceoiicmea I:‘!pﬂﬁﬂﬂiﬂ CIIPOUMETDHDBLX cmainetl 1 WIFOMUHIIEBBIX CIIABOE

[Ipn H3yyeHHH JAHHOH TeMBI HYKHO 3HATh CTPYKTYPY MaJIOYTIIEPOJHCTOH CTalH, CTPYKTYPY
HH3KOJIIETHPOBAHHBIX CTAlIeH, KUILIIHE, ITOJTYCITOKOHHEIE, CIIOKOHHBIE CTaJIH,
MaIIOYTJIEPOJHCTHIE CTATH OOBIYHOI IMPOYHOCTH, CTAIH ITOBBIIIEHHOM IIPOYHOCTH, CTalb
BBICOKOH ITPOYHOCTH, aTMOC(p epOCTOHKHE CTaJIH, BEIOOP MapOK CTajleH A1 CTPOHTEIbHBIX
METaJUTIOK OHCTPYKI[HIA.

Tema3 Ceoiicmea I:‘!pﬂﬁﬂﬂlﬂ CINPOUMETLHDBLXY cnianeil 1 anroMUHLe8blX CHIABOE.

[IpH H3y4YeHHH JAaHHOH TEMBI HYKHO 3HATh padoTy CTald IOJ CTaTHYECKOH HArPVY3KOH ITPH
KOHI[EHTPAIlMH HaIPsDKEHMI, ITPH IMOBTOPHBEIX HArpys3KaxX, COPTaMEHT CTaJIbHOI'O ITPOKara,
OOIIVI0O XapaKTepPHCTHKY alFOMHHHEBBIX CIDIaBOB, ITPECCOBAHHEIE ITPO(MIIM OOINETO
Ha3HAYCHHI H3 aIFOMHHHEBBIX CIUIABOB

[IOKYMEHT MOAMNUCAH
SNEKTPOHHOW MOANUCHIO
Ceptutbukar: - 12000002A633E3D113AD425FB50002000002A6
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[IpH H3y4YeHHH JaHHOH TeMBI HY’KHO 3HATh IPEJe/IbHBIE COCTOSHHS IIEPBOH H BTOPOH T'PYIIIL,
KIIaCCH(PHKAIIHIO H XapaKTepHCTHKa Harpy3oK H BO3JEHCTBHIL. HOPMATHBHBIE Harpy3KH,
pacyeTHBIe Harpy3KH H KO3(P(HITHMEHTHI ITeperpy3KH (HaJle’KHOCTH I10 HarpysKe), coueTaHHe
Harpy30K, HOPMAaTHBHBIE H pPacyeTHbIe COIPOTHBJIEHHS, KO3(](QHI[HEHTH HaJeKHOCTH IIO
MaTepHaaM, K03 (HIFEeHTH HaJeKHOCTH IT0 Ha3HAYEeHHIO.
Hmoceoeslit npooykm camocmoAmesibHou pabomsl: OTBETHBI Ha BOIIPOCHI IO TeMaM
IHUCIIHIUTHHBI.

Cpeocmea u mexHoI02UU OUeHKI: coOeceOBaHHE.

Ilopaook ogpopmienua u npedocmaeiieHua: codOeceJOBAHHE BKIIOYAET ITOAT OTOBKY
K OTBETaM Ha BOIIPOCHI IIO0 TeMaM IHCI[MIUIMHBI, CTYIEHTY IIPeJOCTaBJISIETCS IIPAaBO Ha
padoTy: ¢ METOAMYECKHMMH VKa3aHHSMH II0 BBEIIIOTHEHHIO IIPaKTHYECKHX padoT, C
METOAHYECKHMH PEKOMEHJAIMSAMH JJII CTYAEHTOB II0 OpraHH3allMH CaMOCTOSTEIbHOH
PadoTHI.

HHoaroroska u 3amura PI'P

PI'P BEITONHSETCA B COOTBETCTBHH ¢ METOITUECKIMH YKA3aHISIMI ITO BEITTOIIHEHHTO PI'P.

[ IpH rpoBepKe  3aJaHIS, OLIEHHBAKOTCS:

- TIOCTIEAOBAT ETILHOCTE M PAIfHOHAIBHOCTE BBITTOITHEHT,

- TOYHOCTH PACUeT OB,

- IIPABIIILHOCTD BBITIOITHEHIS YEPTEAKET.

OlLleHKa «OTIIHYHOY» BEICTABIIEIETCH CTYAEHTY, €CIIH CTYAEHT ITOIHOCTBIO CITPABHIICA C
3aJlaHHEM, TTOKa3aJl YMEHHS H HaBBIKH.

OlLlEHKa «XOPOIIOY» BBICTABILIETCS CTYAEHTY, €CIIH CTYIAEHT IIOTHOCTRIO CIIPABHIICA C
3aJJaHHEeM, TT0Ka3aJl YMEHHS H HaBBIKH, JOIIYCTIII HE3HAUHTEIIBHBIE OIIMHOKH.

OlleHKa «YIOBJIETBOPHTEIIBHOY BBICTABIISIETCS CTVAEHTY, €CIH CTYIAEHT ITOIHOCTBIO
CITPABIUICA C TEOPETHUECKHM 3aJIaHHeM, HO He TTOKa3aJl YMEHHS H HaBBIKH.

OlLleHKa «HEYAOBIETBOPHTEIILHOY» BEICTABIIIETCS CTYACHTY, €CIH HE CIIPaBHICS C
IIOCTaBIIeHHBIM 3aJlaHHEM.

[Ipu 3amure PI'P onieHHBaroTCs:

-aKTVaJIBHOCTh M HaV4Hasl HOBH3HA,

-CTelleHb CaMOCTOSTEIIbHOCTH,

- COOTBETCTBHE COAEPKAHHS TEME HCCIIEAOBAHH S,

- IIOJIHOTY JOCTHKEHH S LIEIIH M PEIIEHH S 3a1a4 PaboTHI,

- JIOTHYHOCTE H ITOCIIEAOBATEIIBHOCTE H3JIOKEHHS MaTepHala,

- Ka4eCTBO HCIIOJIb30BAHHS IIHNTEPAT VPHBIX HCTOUYHHKOB

6 cemecrtp
Temad CoeourneHus KOHCMPYKLLLL

[Ipn m3y4YeHHH JaHHOH TeMbl HYKHO 3HaTh XapaKTEPHCTHKY 3aKJIEIIOYHBIX H OOITOBBIX
COEMUHEHHI, KIacChl TOUHOCTH H KJIACCHI ITPOYHOCTH OOITOB, VIPYIVIO (IIepBas CTaIHsg),
VIIPYTOILJIACTHYECKYIO (BTOpas CTadHs), ITIAaCTHYECKYIO (TPEThS CcTaausI) padoTy 3aKIEIOK,
paboTy H IIPOYHOCTHOH pacueT OONTOB (3aKIENOK) Ha Cpe3, CMATHE, PacTsDKeHHE,
CIBHTOYCTOHYHBEIE COeJHHEHHS Ha BEICOKOIIPOYHBIX OONITaX.

Temab banounvie xoHcmpyxuyi
[Ipu H3VUEHHH JaHHOH TEMBI HYKHO 3HATh XapaKTEPHCTUKY OallOUYHBIX KOHCTPYKIMI. T HITEI

AOKYMEHT MNOANUCAH [IUIBI OATTOUHBIX KIIETOK. 11oa60p ceueHHUS
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cOoCTaBHBRIX Oanok. CTHEIKH, OIMHPaHHS M CONPSUKEeHHS OaloK. bHCTalbHEIE OaJIKI.
OCOOEHHOCTH IIPOEKTHPOBAHHS OalOYHBIX KOHCTPYKIHH H3 aJMFOMHHHEBBIX CIUIABOB.
[IpenBapuTennbHO HampsKeHHBIe Oanku. bamku ¢ rHOKOH, TO(QPHPOBaHHOH H
nepOpHPOBAaHHOH cTeHKaMH. balkH 3aMKHYTOIO Ce4eHH .

Tema7 [JenmpanvHo cocamvle KOTOHHbL 1L CHIOUKU

[Ipu H3y4YeHHH TaHHOH TEMBI HY/KHO 3HATh XaPAKTEPHCTHKY CIUIOIIHEIX H CKBO3HBIX KOJIOHH.
BreiObop pacueTHOH CXeMBI H THIIA KOIOHHEI. llogbop cedyeHHSI H KOHCTPYKTHBHOE
O()OpMIIEHHE CTEPXKHS CIUIOIMHBIX M CKBO3HBIX KOJIOHH. THIIBI H KOHCTPYKTHBHBIE
ocoO0eHHOCTH 0a3 KoJIoHH. PacueT aHKepHBIX OonToB. CBOOOMHEIE (IIapHHPHBIE) H KECTKHE
COIpsoKeHNI OalloK ¢ KOJIOHHAMH. KOHCTpYHPOBAaHHE H PacyeT OrOIIOBKOB KOJIOHH.

TemaS @epmoi

[Ipn m3ydYeHHH JaHHOH TeMbI HY/KHO 3HaTh CHCTEMBI (pepM H 0O0IacTh HX IPHMEHEHHS B
CTPOHTENBHBIX KOHCTPYKIHMAX. KOMITOHOBKY KOHCTPYKIHI (pepM. YCTOHYHBOCTH (pepM H
CHCTeMBI cBs3eH. OrnpeaeneHHe pacyeTHOH HArpy3KH Ha (pepMy M YCHIHH B €€ CTEPIKHSIX.
PacueTHbIe JIHHEI CKAaTBIX 3JIEMEHTOB H IIpellelbHBIE THOKOCTH CTepkHeH. CTep)KHEBBIE
AIIEMEHTHI NETKHX H TSDKEIBIX (epM. Y3IIBI (pepM IIPH 3aBOJCKOH H MOHTaKHOH CBapKe.
BoxroBele MOHTa)XKHBIE CTBIKHM Ha (pIaHIaxX. IlpeaBapHTelbHO HaIIpSDKEHHBIE (PEPMBL.
CTpOIIEHEIE H ITOACTPOITHIbHBIE (pepMbl. CHCTEMEI ITePeKPE CTHBIX (DEPM.

Tema9 Koncmpyriuil 30 aniiii U cOOpyHCeHULl pa3IUYHO20 HA3HAYEHLS

[Ipn u3y4eHHH JaHHOH TeMbl HY’KHO 3HaTh KOHCTPYKIIHH OJHO3TaXKHBIX ITPOH3BOACTBEHHBIX
3IAHHI. BOIbIIENPONIETHRIE MOKPBITHS C IDIOCKHMH HECYIITHMH KOHCTPYKIHSIMH. CTalbHEIE
KapKachl MHOTOATa)XHBIX 3JaHMil. [IpocTpaHCTBEHHBIE KOHCTPYKIIMH ITOKPBITHH 3aHHI.
JINCTOBBIE KOHCTPYKIHH. BEICOTHEIE COOPYKEHHS.

Temal OP exoncmpyriyus

[Ipn u3y4yeHHH JaHHOH TeMbl HYKHO 3HaTh OOCIeJOBaHHE H OI[eHKa TEXHHYECKOIO
COCTOSIHHS KOHCTPYKIHH. JlepeKThl H IOBpeKIeHHS MEeTaUIMYEeCKHX KOHCTPYKI[HI.
OnpefgeneHHe JAeHCTBYIOIMHMX Harpy3ok. OIEHKY KadeCTBa CTalH SKCINIYaTHPYEMbBIX

KOHCTPYKI[HH

Temal IP exoncmpykijus

[Ipn u3y4YeHMH MOAHHOM TEMBI HYKHO 3HATh OIIPEAEIIEHHE PAaCYETHHIX COIPOTHBIIEHII
MaTepHana H coeQHHeHHH. IIpoBepoyHBIe pacueThl KOHCTPYKIMH. OCOOEHHOCTH pacyeTa
BJIEMEHTOBR M COSOHHEHMH, YCIIEHHBIX ITOA Harpys3KOH. Y cuieHHe OalloK, CTPOITHIBHBIX
(depM, KOITOHH.

Tema 12 OcHoébl 5KOHOMUKIL MEMANAUYECKLUX KOHCHIP VKLU

ACKYMEHT NOANMCAH CTPVYKT CTOMMOCTH MeTalllIHYeCKHX
SNEKTPOHHOW NOANMCHLIO P ypY
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OHPE,I[EHEHHE CTOIMOCTH I{GHCTIJ}’IG_[I[FI IIPH IIPOCKTHPOBAHITH. OCHOBHBIE HalIpaBJICHIA
CHIARKCHIA CTOHMMOCTH MCTAIITIMYCSCRKITX KGHGTp}fICL[IIﬁ.

Temal 3Knaccuguxayiia 0cHOGHBIX 6LLO0E CEAPKLL

HPH H3VUCHIIH ITAaHHOH TEMBI HY¥HO 3HAaThk BHABI CBAPOK H HX XaPaKTCPHCTIKA. P}"-]HEIH
JJICEKTPOAYT'OBAA CBAPKa ABTOMaTH4YecKasI H ITOIIYABTOMATHYUYCCKAA CBAPKa IIO[ Q)HIDGDM.

CBapka B c(pepe YITIEKHCIIOro ra3a JOIeKTPOoAyroBas cBapKa B cpepe aproHa JJIs COeIHHEHHIH
KOHCTPYKIIHH H3 aJTIOMHHHEBBIX CIDIABOB

Tema 14 Tunvil ceap oyt vblX ULEOE 1 COeOLHEeH 1Ll

[Tpn u3y4eHHH JaHHOH TeMBI HYKHO 3HaTh CTHIKOBBIE H YITIOBHIE (BalIHKOBBIE) IIBEL. V-, U-,
X- n K- oOpaszHple CTBIKOBHIE HIBBEI. JIOOOBBEIE M (DIIAHTOBBEIE VIJTIOBBIE INBEL. Paboune H
CBSIBVIOIHE (KOHCTPYKTHBHEBIE) INBBEL. CIDIONIHBIE H ITPEPHIBHCTBIE (IIMIOHOYHBIE) IIBEI.
HixHie, BepTHKAIbHBIE, TOPH3OHTATIBHEIE H IIOTOIOYHBIE IIBBI. CTHIKOBBIE, HAXJIECT OYHEIE,
VITIOBBIE M TaBPOBBIE, KOMOHHHPOBAaHHBIE COeJHHeHHS JIoOOBBIe M (DJIAHTOBBEIE YIJTIOBEIE
mBel. PaGoune H CcBMBYIOINHE (KOHCTPYKTHBHBIE) INBBHL. CIUIOIIHBEIE H IIPEPBIBHCTHIE
(IIITIOHOYHEBIE ) IIBHI.

Tema 15 Tepmuueckuil yuxn ceapxit

HPH H3YUCHHH IAaHHOH TeMBbl HYAHO 3HA4Tb 30HbLI HAIUIABIICHHOI'O MCTAlllld, HEIIOIIHOI'O
PacILlIaBIICHH L, IICPCI'PCEBA., HOPMAJIM 3aIlHH, HEITOJIHOH IICPCKPHCTAIIIIII3ALl I,
PEKPHCTAJUIH3aIlHI, OCHOBHOI'O MCTalllIa.

Tema 16 Hanpscenus u deghopmaiiiil c6apHvix coeolH eHuil

[Ipn H3yYeHHH HaHHOH TeMBI HYKHO 3HATh ITPHYHHBI BOSHHKHOBEHHS H XapaKTEpPHCTHKA
CBAapPOYHBIX HaIpspkeHHH H Jedopmarpii. CBapodHBIe HAMNpsDKeHHS H AedopMaIH ITpH
HaIUIaBKe BaJlHKa Ha KPOMKY JHCTa, ITPH COEJHHEHHH IIHMCTOB BCTHIK, IIPH COEIHHEHHH
VITIOBBIMH IIIBaMH. BIIHSHHE CBapOYHBIX HAIIPsDKEHHI Ha IIPOYHOCTh COEMHHEHH S

Hmoceoestit npoodykm camocmoAmesibHoil padomsl. OTBETHI Ha BOIPOCHL IO TeMaM
IHCIHIUTHHBI.

Cpeocmea u mexHoI02UU OUeHKI: co0eceJOBaHHE.
Ilopaook ogopmienuna u npedocmasjieHusa: coOeceJOBAHHE BKIHOYAET IIOATOTOBKY K
OTBETAM Ha BOITPOCHI IO TeMaM JHCIHIUIHHEL, CTYACHTY IPEAOCTABIISETCS IPpaBO Ha padory:
C METOAHMYECKHMH YKa3aHHSIMH I10 BBIIIOIHEHHIO ITPAKTHYECKHX padoT, ¢ METOMHYECKHMH
PEKOMEHALIHSAMH JJIS CTYAEHTOB II0 OPraHH3alHH CaMOCTOSTEIbHOH padOoTHI.

6. CrlMcoKk pexoMeH QY eMOH JIMT ePATYPhI

1. OcHoBHAA JHTepaTypAa:

1 MapyrsH, A. C. (MHCcTHTYT cepBHca, TypH3Ma H jgu3aiHa (pmwman) CKOVY B T.
[Iaruropcke). PacdyeT H 53KcIepHMeHTAIbHOE ITPOEKTHPOBAHHE CTAIbHBIX PeEIleTYaThIX
IIPOTOHOB M3 THYTOCBApHHBIX Ipoduiel : yued. mocodue / A.C. MapytsH ;, CKOY, ¢ui. BT.
[Iarrropcke, MuxkeHep. dak-T. Kad. cr-Ba. - Ilaruropck : [1O CKODY, 2014. - 116 c. -

AOKYMEHT NOANNCAH R-5-905989-45-2
SNEKTPOHHOW NOAMUCHLIO 05983
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nmocobue/ IlapmammkeBnuy B.C.— D3neKTpoH. TeKCTOBBIE JaHHBIe.— M.: MOCKOBCKHIt
TOCYIApCTBEHHBIN CTPOHUTENBHBIN YHHBepCHTET, AN IIn Op Meana, ObC ACB, 2014.— 161
¢.— Pexxama gocryma: http://www iprbookshop.1u/27040.— 5EC «IPRbooks», mmo mapoizo
3.1IapmamnkeBry B.C. IIpoekrupoBaHHe M pacyeT METAIUIHYECKHX KOHCTPYKI[HH
pabounx IUIOIMAMOK |[ONeKTpoHHBIH pecypel: ydueOHoe mocobOme/ I[lapmammkerny B.C.,
BaciwmknH A.A., bymator O.E.— D3IeKTpoH. TeKCTOBBIE JaHHBIe.— M.. M OCKOBCKII
TOCYAAPCTBEHHBIN CTPOHTENIBLHBIN YHUBEpcHTEeT, Al [Tn 3p Memgna, 55C ACB, 2016.— 239
¢.— Pexxam moctyma: hitp://www.iprbookshop.1u/42909.— 3BC «IPRbooks», mo nmapomo2.
JlomoJIHHTE/ILHASA JINTEPaTypa:
1 MapytsaH, A. C. IIpoekTHpoBaHHE CTaIbHBIX (PepM IIOKPBITHII H3 IIPSIMOYTOJIbHEIX,
POMOHYECKHX H TSTHYTOJbHBIX THYTOCBApHBIX INpodmiieH : y4ed.-cripaB. mmocodme / A.C.
MapyrsH, C.H. Dkxba ; CKOY. - [laruropck : CKOY, 2012. - 156 ¢. : umn. - Ilpumn.: c. 114-
154. - bubmmorp.: ¢. 113-113. - ISBN 978-5-905989-08-7
2.BacmwieeBa, T. B. MeramiokoHcTpykinu : [y4e0. mocoOme| / T.B. Bacumpea. - M.
HMHODOPA-M, 2011. - 336 c. : umn. - ISBN 978-5-98281-226-1
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MUHUCTEPCTBO HAVKHU U BELICIIIETO OBPA3ZOBAHUS POCCUNUCKOW ®EJIEPAITUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEX/JEHUE BEICIHEI'O OBPA3SOBAHWA
«CEBEPO-KABKA3CKWH ®EJEPAJILHBIN YHUBEPCUTET»

[Taruropckmii HHCTHTYT ((prman) CKOY

METOJANMYECKHNE YKA3AHIA

10 BHIIIOJIHEHHIO
pacueTHO-Tpadmye cKoil paboTHI MO JHCI[HITIIHHE
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BBE/IEHUE
M3yyeHne IUCHMIUIMHBI «MeTalmyecKie KOHCTPYKI[HH, BKIIIOYasd CBapKy» HMEET
ueb.

- IIPUBHUTHE CTYIEHTAM TBEPABIX 3HAHHI 110 TEOPHH pacueTa CTPOHTEIILHBIX
METAJIIIOKOHCTPYKIIHH 3MaHHH H COOPYKEHHH,

- Pa3sBHTHE CTYJEHTAMH I[EJIOCTHOI'O H KOMIIJIEKCHOI O IIPeICTaBIIEHHS ITPOEKTHPOBAHI 5L,
H3TOTOBJIIEHHS, MOHTasKa, SKCIUTYAaTaAIHH CTPOHTEIBHBIX METAIIIOKOHCTPYKITHIT,

- OBIIAQJIECHHE CTYIEHTAMH IIPAKTHUYECKHMH METOJAMH OIPeJelIeHHS ITPOYHOCTH,
KECTKOCTH, YCTOMYHBOCTH CTPOUTEIILHBIX METAIUIOKOHCTPYKIMMH 3JaHHH H COOPYXKEHHH 1A
X HAJEXHOr0 H 3KOHOMIYECKOI O ITPOEKTHPOBAHI .

3ad auu N3yYeHHUs JUCIIHIUIMHEI BKIIFOYAFOT

- OIIpeelIeHHE CTPOHUTENBHBIX METAJUIOKOHCTPYKI[HIL, CHCTeMaTH3al[Hg 51
KIacCH(HKAIMsg OOBEKTOB, HX HCCIEJOBAHHS, VIOYHEHHE OOJIACTH PaIlHOHAJIBHOIO
IIPHUMEHEHHS, @ TaKJKe IIEPCIIEKTHB Pa3BUTHA U ITYTEH COBEPIIIEHCTBOBAHH,

- IPEJICTARIIEHIE TEOPETHUYECKHUX ITOTMOKEHMI, PacUeTHBIX M KOHCTPYKTHBHBIX CXEM,
METOJ[OB, OCHOBHBIX ITPHHIIHIIOB ITPOEKTHPOBAHHS CTPOHTEIBbHBIX METAUIOKOHCTPYKI[HI C
(pH3HYECKHM COAEPKaHHEM pelllaeMbIX HHKeHEPHBIX 3a/a4,

- HapaOOTKY MPAKTHYECKIX H METOAHYECKHUX HABBIKOB ITPOEKTHPOBAHNS CTPOUTEIIBHBIX
METAJIIIOKOHCTPYKIIHH 3MaHHH H COOPYKEHHH,

- (popMHpOBaHIE HeOOXOIHMOH HHKEHEPHOH HHT YHITHH H ITTa30Mepa.

HanMmeHoBaHHME H coep:KaHHe pacUeTHO-IPaPdpHIecKHX padoT.

PacuerHo-rpadguueckasn padora Ne 1. IToadoop xopod1aroro ceueHns d6aJIKH.

B HHCIIO I'€OMCTPHYCCKHX XdPAKTCPHCTHK IIIIOCKHX CeUYeHHH BXOIAT: IUIOIIAIb CCHCHI A,
CTATHYCCKIIC MOMCHTEBEI, MOMCHTBI HHCPIHH, PaJiyCbhl HHCPIIHI, MOMCHTBI COIIPOTHBIICHHA
CCHCHIA.

CTaTHYEeCKHM MOMEHTOM CeYeHHS OTHOCHTEIIBHO OCH Ha3hIBAIOT B3ATYIO IO BCEH ITIOIAIH
CYMMY ITPOH3BeJeHHII IIIOIaeil AIIeMeHTapHbIX ITToImafoK dA Ha pacCTOSHHH OT HHX JIO BTOi
ocH (puc.1):

Sy =IdA;S: =]ydA,
A A

IJC X, ¥V — KOOPAHHATDBI BHEMEHTHPH'Dﬁ TUIOHIa K.
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94 Yl

Puc. 1

CTaTHYeCKHH MOMEHT CeUYeHHS OTHOCHTEIILHO €ero INEHTPAJIbHO OCH (HPGXG,I[HH_[Eﬁ HEPLEC3

I[EHTP TSDKeCTH (PUTYPhI) PaBeH HYIIO.

OceBBIMH MOMEHTAMH HHEPIIHH INIOCKOr 0 CeYeHHS OTHOCHTEIFHO OCH Ha3BIBAIOT B3SITYIO I10
BCEH IUIOINAAH CeYeHHS CYMMY IIPOH3BEJeHHI IUIOMIAJeil SIIeMeHTapHBIX IUIOINAJOK Ha
KBaIPaThl PaCCTOSHHIT OT HHUX JIO TOI OCH:

I, =x%dA; 1. =]ydA.

A A
[ TostpHBIIT MOMEHT HHEPIIHH CEYEHHS OIPEJEIIIIOT I10 () OPMYIIE:
1 ,=]pdA
A

I'JC p — PacCTOAHIC OT IUIOHIadKI dA JO TOYKIH (HCIJIIGC&):, OTHOCHTCIIEHO I{GTﬂpﬂﬁ BBEIYHCITACTCAH
HGJI&IpHLIﬁ MOMCHT HHCPITHI. OIIEEH,I[HG:, YJTO
o=+ )dA=1 +1,.
A
L[EHTpGﬁE}IC[{BIﬁ MOMCHT HHCPIIHHI CCUCHIA OTHOCHTCIIEHO ABYX B3daHMHO
TEPIIEHANKYIISPHBIX OCEH OIPEAEIISIETCS HHTET PaIOM:
Sy = IxydA .
A
[ IpH napawieIbHOM IIEPEeHOCe OCEH KOOPIHHAT:

Lr :.[{}E: +ﬂ)2d1’i:[ﬂ' +HEA;

A
I, =J(xe +b)Y*dA=1. +b*A;
A
Ly = J(ve +a)(xe +b)dA = Ly + abA .
A

[ Ipu moBOpoOTE OCEH HA VIOl O
I =1,cos” a+1ysin® a— Iysin2a;

- = F! -

08® o+ Iy sin 2

[IOKYMEHT MNOAOMNWCAH
SNEKTPOHHOWM NOANUChLIO .
CepTuchukar: 12000002A633E3D113AD425FB50002000002A6 120+ 1 ysin2e,
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022 |'



rae i, I}-l, I;.;[:.,-[ — MOMCHTBEI HHCPIIHH CCHCHIA OTHOCHTICIIBHO oceH X1 H Y1 IIOBCPHYTBLX Hd YI'OJI

0. IIPOTHB YaCOBOH CTPEIIKH IT0 OTHOMIEHHIO K OCSIM X H Y (pHC.1).

MoMeHTBI HHePITHH (OCeBbIe H IIeHTPOOEKHBIE) CIOKHONH (DHT'YPHI OIMPeJeIstOT KaK CyMMY
MOMEHTOB HHEPIIHH (OCEBBIX H ILEHTPOOEKHBIX) COCTABILIIOIIX IUIoM[agoK (puc. 2). IIpn sToM

HCITOIIB3VIOTCA d)ﬂpI\{}"HBI IEpeExXoa K rmapaiIeJIbHBIM OCAM.:
[y = Z(I_H' + ﬂfz Ai ) | y o= Z(f i + bzﬂ ) *In — Z(J!’thi + ﬂib'ﬂ' )
e [ — HOMEDP HHGH_[EL[[IGI [ = 1 2 , 1, 11 — YHCJIO ITIIOIIaJOK, Ha KOTOpOE pﬂSﬁI[BﬂETGH BCH
IIJIOI[adb CIIOKHOH QJIIT}”I)BI !/ xis I yis 1’ xivis = OCCBBIC H HEHTPG@E}I{I{BIH MOMCHTEI IIHEPI_[]?]II 1 —OH
IIJIOIIAKH OTHOCHTEJIPHO OCeH X; H Vi, HPGXDI[HL[[HX YEpE3 LUECHTP TAXKECTH ATOH IIJIOMIAAKH H
]_[ElpElﬂJIEHBI{BIX OCSIM X H Y, A — IIomanas 1-on TITIOIMIAAKTIL, ai. bi — KOOpPAHHATEI LIEHTPa TLKECTH
1-OH TUIOIIAJAKH B CHCTEME KOOpAHHAT XO}"

9\
\\ fT“‘ f
/)( | ‘“\1 L /
% % W
C
- 8i /
7\
/ N
A—— .
HHEE ,.f“rf
_.--'f;.x:‘-x""ﬁ
LB Sy
! -
0 X
Puc. 2

P&l[H}"CLI HHEPILIHH IUIOCKOI'O CCHCHHA OTHOCHTCIIBHO OCeH X H Y OITPpEACIIAOT ITO (bﬂph{}"ﬂﬂhii

OTKYJia

X X ¥ y
MGMEHTOM GDHPGTI[BJIEHHH CCUCHHA OTHOCHTCIIEHO ,I[El]—]]—[ﬂﬁ OCH HA3BIBAIOT OTHOIIICHIIC
MOMCHTA I]HEPI_[I]II:, B3ITOIr0 OTHOCHTEIILFHO ATOH OCH K paCCTG}IHI[ED OT OCH HJ0O HandomIee
’_’;-",[[EIJIEI-H-IDI‘G BOJIIOKHA CCUCHIIA.

1x Ay
W = , W=
X y  ‘ma
‘max X
[ [OIsSIpHEIM MOMEHTOM COITPOTHBIIEHH I CEUEHHS HA3hIBAETCS OTHOIIEHHE
Wa — _E'L“e_ .
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Tabmuia 1

[eomempuyeckue xapakmepucmuxu npocmeducux @uayp

A= 82

Ix=Iy= B'sz

Wx =Wy = 836 =0,167 83
ix=iy=0,2898

A= 82

Ix=1]y= 34/12
Wx=Wy=0,118 83
ix=(y=02898

A=8h

Ix=8h%12: Iv=h83%12
Wx=8h%/6; Wy=hB2/6

ix=0289h: (¢+=02896

A=hB-hibs

Ix=(8h3-8:h?)/12

Wx=(3h3— thfs)/(ﬁh)

Lx =\f(3h3— th?)/ﬁé.’(hﬂ -hfﬂi)T

y A=7D2(1-C?)/4, C=d/D
.,d_'_ Ix=1y =0,05D‘(1’—C4)
T X Wi =Wy =0,1D3(1—C3)
E
L.Ii.l ix=iu=DVf‘*‘CE/4

9 x A=xDt, t<<D
B Ix=Iy=mD3/8=0,3926 D3t
X Wx =\Wy =1 D2t/4=0,7853D%¢

Lx = ."_y"-‘D, 353 D
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I xmpe6 - TPeOyeMOE 3HAUEHHE MOMEHTA HHEPITHH;
h=(1,5...3,0)b — mmpuHa ceyeHnI cocTaBndeT 1/(1,5...3,0) 4yacTh BBICOTHI,

h = 50t — TomnIIMHAa CTEHKH ceueHN s cocTariIsdeT 1/50 4acTh BHICOTEL.
JITIs pelieHHs 3aJauH OIpeAelIseTCcsI MOMEHT HHEPIIMH KOPOoOUaTOro ceYeHHI OTHOCHTEIBHO

[Ipumep 1. OnpeeNTh BEICOTY KOpoOUYaToro ceueHHs (prc. 3) OanmkH, coOmmromas
€r0 TOPH30HTAJIbHOH I[EHTPAIBHOH OCH C HCITOIIB30BAHHEM ITapaIIEIBHOIO IIEPEHOCA OCEH:

CIIEAYIOIITHE YCIIOBHA.
[ =2xp +2Ixr +2

Ara
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OrO CEYeHHST,
a=h/2—1t/2~ h/?2 - paccTOSHIE MEKTY OCSIMH.
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IIpu h =1,5b
' rh  hth®> th® rh

I = + + = + X
X
6 615 215 2 9
rpu h = 3,0b
I =th>+ f£h + hth*> =t + th:
X
6 6-30 2.-30 3 18
¢ yueToM h = S0t
hh’ h h* ht _h“
[y = + 1= + R X
250 9 50 100 1125000 100
hh’ h h Ik h* h*
[, = + 3= + ~ .
3:50 18-50 150 2250000 150
h*
Taxknm obpaszoM, [, = ;
150...100
h = —
OTKYZa 4 (100..150)I, =(32..35)4'x .
OKOHYAaTeJIbHO J J

h (3,2..3.5)4 I x,mp

g V eb.
Y
I 1
A
f—'l-
) : ) <
AX X
S | ;
f L_l_L- ,
Puc. 3

Ilpumep 2. IlogoOpaThk coCTaBHOE KOpoOUaToe ceueHne OaaIKH H3 CTATIBHOrO IIpoKara u
OITPENEIIUTE €I'0 TEOMETPHUECKHE XapaKTEPHCTHKH, COOIFOAast CIIeIVIOIIIE YCIIOBHS.

1 Ioce =30500,u* - TneAvenae rraucHUE HHEPILIMH COCTAaBHOI'O CEUEHHA,
OJOKYMEHT NoanmvucAH

SNEKTPOHHOW MOAMUCHIO >HHA cocTaBngeT 1/(1,5...3,0) 4acTh BBICOTHI,
Ceptucukat: 12000002A633E3D113AD425FB50002000002A6
, oro ceuyeHHsa cocTaBisgeT 1/(25...50) gacTh
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022

..-i"i.-t.iii-j_.!'i._'-i._i =

4. pacu. =0,95...1,03 - HegOHAIIpsDKEHHE COCTAaBHOI'O CEYEHHS He JONIKHO
ITpeBEIIIATE 3%, a nepeHarpskeHre — 3%:



5. A > Amin - COCTABHOE CEYEHHE JIOIIKHO HMETh MHHHMAIBHVIO IUIOIIA[b, T. €.
COOCTBEHHBIH Bec (Macca) OalnKH JOIKeH ObITh HAHMEHBIIIHM.

BH,HHII}" CIICAYCT PCIIIATh B GHpE,[[EJIEI-[I-IDﬁ ITOCIICJOBATCIIBHOCTH.
I. OHPEHEHEHHE BBICOTEI COCTABHOI'O CCHCHITA

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022



h =(3,2..3.5)¢/ Ly jupes. = {3,2...3,5‘)1/ 30500 =42.3...46,3cm

2. OrnpeeneHHe ITHPHHLI COCTABHOI'O CEUEHHS
b =h/(15..30)=(423...46,3) /(1,5...3,0) =14,1...30,9¢cm
3. Ilogbop cocraBHOIO ceyeHus (1BapHaHT,
pHc. 4) 615
y I
‘ Bl
&
s |

400
e -
>

r L |
1S 875 275
e —— -
230
g T—
Puc. 4
:04No 127

Ar=061,5 oM?: [ x =15220cm™ : 1Y =642cm® : 7z =2.75cem :
| [ 0
i =0,8cm; hy =400mm ; by =115mm ;
h!/b=400/2-115)=174; h/t=400/8=50
A=2A=2-61,5=123cm* ; 0,7850-123 = 96.6k2 / m
|

Ix, =21 =2-15220=30440cm"
pacy X

[

".x.‘.mp

eo. /Iy pace. = 30500 /30440 = 1,002

4. OrnpeaelneHHe TeOMETPHYECKHX XapaKTePHCTHK COCTaBHOIO ceueHH s (1BapHaHT)

A=123cm’: [ =30440cu”
X

¥ 30440

— = = 15,73cm

Na A

Wy =4 = 30440 /(40 / 2) =1522cm’

NIOKYMEHT MOANUCAH

SNEKTPOHHOW NoANUCLIO
CepTudbukaT:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoBa TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022

\f.r'_-i ¥ 1.?.-'1.UJUJ.

W = = = 031cen’
y

b 23



3. ITogOop cocraBHOrO cedeHH (2 BapHaHT, PHC. J)

AOKYMEHT NOANMCAH
QNEKTPOHHOW NMoArnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHOpoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022



60
el
r’f’f_

'_'—

]
g
o
X

420
300
- 1893

J

6.
3
.

07|

Prc. 5
No 1)2120; -6x300)
[Ne20 Ay = 23.4cm? ; [ x [ =1520cm™ ; Iy =113cm™ 5 z0 =
2,.07cm ; S;=52mm ; hy=200mm ; by = T6mm ;

hib=420/(212)=1,98:h/t=300/6=50A
= 2(A; + A )= 2(23,4 + 0,6 -30)= 82,8cm?

Iy pacu. = 2(Iy |+ A a’*+1xp)=2(113+23.4-18,93*+ 0,6 -30° /12) =
= 19696cm™

Iq;j}:p@ﬁ_ !‘r I-L pacH. — 30500 !‘rlgﬁgﬁ :1,549 :}1,03

3.Ilonbop cocTaBHOr 0 ceYeHHA (3 BapHaHT,
pHC.6) ;42Ne [)21-10x320)

[Ne24 A; = 30,6cm” 5 I x | = 2990cm™ ; Iy = 208cm™ ; zo =

2.42cm ; ty= 5,6mm ; hy= 240mm ; by = 0mm ;
h!b=460/260)=1"77; h/t=320/10=32

)=2(30,6 +1,0 -32)=125.2cm*> 0,7850 -125,2 =
A=2(A;+Ap98,3k2 / m

'x, pacu. =

. +Aja® +1xp)=2(208 + 30,6 - 20,58% +1,0 - 327 /12)
(Y[ =

= 31800cm*
r— ~ -
10
e —
T
2 %L j
A
=
3| N
i
S|
NOKYMEHT MOJNMUCAH
SNEKTPOHHOW NOANMMUChLIO
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022



4. OnpeneneHHe TeOMETPHYECKHX XapPaKTePHCTHK COCTABHOIO CeYeHH S (3 BapHaHT)

A=1252cm” ;1 = 31800cm’
X

I+ 31800
i = = = 15.94¢cm
X

A 125.2

21 .
W = = 31800 /(46 /2)= 1383cm’

X

I, = 2L + Ivg + Apar® )= 2(2990 +1,0° -32 /12 +1,0 32 -12,52 )= 15985¢.*

\[ 1}985
= =

= 11.30cm
N 125,
A 2
20, 215985
W # \JE =1230cm?
V
b 26

3. llonGop cocTaBHOrO CeyeHMA (4 BapHaHT, pHC.7)

)21-9x440; -9x200)

h/b=458/218=2,1; h/t=440/9=48,9
A=2(A +A )=2(09 -44 + 0,9 -20) = 115,2cm?
B I

?,?850 115,2 = 90,52 / m

X,
pacu. =2(Ixp +1xr +Ara’ =
20,9 -44° /12 +0,9° - 20/12+ 0,9 - 20 - 22,45° ) = 31660cm”

Lx,mpeb. " 'x,

pacu. = 30500 /31660 = 0,963

|

9 _ 200 9
- y
)

1045 |
-
¢| 3 A IE

2245

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOAMUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 I
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
Heincreutened: ¢ 20.08.2021 no 20.08.2022 Hc. 7

4. OrnpeaeneHHE T'eOMETPHYECKHX XapaKTePHCTHK COCTABHOIO cedeHH s (4 BapHaHT)
A=1152cm*; 1 =31660cm’

X



[ 31660

| = = = 16.58¢cm
X

A 1152

21, J
w =Y =81660/(45,8/2)=1383cn’

A
h
'Y =2+ Apar + I )=2(0,97 - 44 /12 4+ 0,9 - 44 10,457 + 0,9 - 20° /12)=
=10615¢cm*
11
AOKYMEHT NOANWUCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022



I, —
[ = = 0.60cm
y |'I I| 1 15,
VA \J 2
21, 2-10615
W = = = 974cm
y
b 21.8

PEB}"JIBTHTLI pPacHucTOB CBOIATCA BE BHAC TaOJIMI[BI

Tabmara 2
(_ocTa
B Ay | hy | by | Le | W | i | Iv; | Wys| ivs 'Tped’
CeueHH Iy pac
No ST e | MM | MM [ emt [ e | eM | em | e | oM | KT/M| Oy
lingd
1 ) 123,01 400 | 230 (30440 1522 | 15,73 [10701] 931 | 9.33 | 96,6 | 1,002
(N2
2 - 125.2] 460 | 260 (31800 1383 |15.94 (15985 1230 |11,30] 98,3 (0,959
10x32
0)
2(-
0x440;
3 115,21 458 | 218 [31660] 1383 |16.58 10615 974 | 9.60 | 90,5 |0.963
9x200)

PacdeTrHo-rpajguyeckasn padora Ne 2. Pacuer AByXonopHoi 0aJIKH HA MPOYIHOCTD H KECTKOCTb.

CepTtudmkar:
Bnageneu;

[NencTBUTENEH: C EEJ 08. EDE‘I no 20.08. 2!’322

[Ipumep 3. PaccuHuTaTh JBYXOIIOPHYIO OalIKy (pHC. 8) Ha MIPOYHOCTh H KECTKOCTh, COOMIO S
CIIEAVIOIIE YCIIOBH .

. Omax = Mmax /W, <[] - yenoBue npouHocTH, The [0 ] =1600x2 ¢/ cm” - MaTepHal Galki
ctaib Ct 3 (E=2100000 KTc/cm?);

2. fmax =[f]- vcinoBue xectkoctH, rae [ f|=1/400- momycKaeMbIH IIPOrHO
COCTAaBIISIET

1/400 yacTp 1rporneTa OalkH,

3. h<1[/(15...10) - BEICOTA COCTAaBHOI'O KOpoOUYaToro ceueHHUs OajJIKH He JOIKHA
ITPEBBIIIATE

1/15...1/10 JacTp ee mmpomnera;

4. HeIOHAITPSDKEHHE COCTAaBHOIO CEYEHH S 10 OJHOMY M3 YCIOBHH (ITPOYHOCTH HIIH
’KECTKOCTH ) He JOIKHa IpeBbIIaTh 5%, a IepeHanpsokeHne — 3%:

Wr.mpéﬁ. J'Irwr. pacH. — 0,95*1,03 II.'IIHI meeﬁd J'Ir I, X, pack. — 0.‘.951,03 .

3agauy MOKHO PEIIaTh B CIEAYIOMIEH OUepPeHOCTH.
1. OrmpenaeneHHe OIIOPHBIX PEAKIHI

S Mp =0:Val—0,75F1 - ql*/2=0:
Va =0.75F + gl /2= 0.75-0.3+06 15/ 2 = 4725me

= aa N 20N N T & T

,EIGH"J"'MEHT I'IDﬂI'fHCAH
SNEKTPOHHOW MOANMMCLIO
12000002A633E3D113AD425FB50002000002A6

Webayxopa TaTeAHa AnekcaHapoBHa

2=4575mc
00 -0,6-15=930-930=0

gz fr 2
z21=0 Q V,q —4725mc M=0
=3,750m ; Q=4,725-0,6 -3,750=2,475mc ;



M = 4,725 -3,750 - 0,6 -3,750° / 2 =13,50mc - m

— M=V _
z 0..11.250m ; O=-V + gz z qzzfz
2 B 2 Bl 2
2 =0 Q=-V;s
= —4,575mc ; M=0
0=-4575+0,6 -11,250 =
22 =11,250m ; 2.175mc ;

M=4,57511,250- 0.6 -11,250? /2 = 13.50mc - m
O0=0:Ve —qgz2 =0:220 =V /qg=4,575/0,6 =7,625m
7 = 7.625m :Mpax = 4.575-7.625-0.6 -7.625°/2=17.442mc - m

12

NOKYMEHT MOAMUCAH
3NEKTPOHHOM MOANUCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022



3. OmnpeneneHne mporuda ¢ HCIIOIb30BAHHEM ITPHHIIHIIA CYIIEPIIO3HIHH
fomax =5gl*/(384EI v )= 15 -6 -1500" /(384 - 21000001 , )= (188337 /I x )em

y
[ ,F=Il3mc 2 Q=06 mc/m
A mmmmnmmiéﬁ
7/ Z
A A
Va=4.725 mc TVE=4'575 mc
24 . Z2 -
a=f4 _|_ B=11250 "
s P=15000 -
-
<
-
ﬂ-

4,575

|

;mg_x /

A

Puc.8

2 7 (2 12

)

fma Fa(3] da JASEI Y=F | —4 |f48E L

X X | 2 | X

4\ 4 )
= 0,6875F1 > [(48EI x ) = 0,6875 - 300 -1500% /(48 - 21000001 ; ) =

=(6905/ 1 )em
fmax = fa max + frmax = (188337 +6905) /1, = (195242 | I, )ewm
OOKYMEHT noanmncAaH

INEKTPOHHOW NOAMUCHIO JITHH COCTABHOI'O CCHUCHIA
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu; LLlebayxoea TareaHa AnexkcaHapoBHa 3242 [ ] ximped. = [/

)

Heincreutened: ¢ 20.08.2021 no 20.08.2022

i TTUA L ot i Namw  NWFVF LT L LA ad i N o NWLFLF T .il.SOO — SZOﬁSCMqP

x,mpeb.
5. OHPE,I[EHEHHE TpEﬁ}’EMDI‘D MOMCHTA COITPOTHBIICHIA COCTABHOI'O CCHCHHA

/W

o =Mmax "Vx,mpe6. =1



Wimpet = Mmax /[0] =1744200 /1600 =1090cm”
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AOKYMEHT NOANMCAH
QNEKTPOHHOW NMoArnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHOpoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022



6. IlogGop ceuenns (puc. 9)

10 250 0

10

520

Puc. 9
h < If(li.]ﬂ)z‘l‘iﬁﬂf{lS...]U)z]Wcm
h = (3,2...3,5)1::_1/1’_,[,@@5, = (3,2...3,5)3 52065 = 48.3...52 9cm

)21- 10x500; - 10x250)
L=2(Ixgp+ 1 xr+Ara*)=2(1-50° /12 +1° - 25/12 +1- 25 - 25,5°
Y= 52967cm* W= 1 /[(h ] 2)= 52967 /(52 / 2)= 2037 cm’

0,7850 150 =117,8k2
A=2A +A)=2150+1-25)=150cm* : /m
B T

hy.mpe

6. /Iy pace. = 52065/ 52967 = 0,9830 ~ 0,98
Wr.mpeﬁ. J'Irwt. pacH. — 1090 J'Ir 203? — 0,5351 ~ 0,54

7. OmpeaenneHHe pacueTHOro Iporuda
'ma
X =195242 / I, pacv. =195242 /52967 = 3,69cm

foax /1= 3,69 /1500 =1/407 < [ £/ 1] =1/ 400
PEB}"JILT&TLI PacHcTOB MOKHO 3alllCAThk B BHAC TﬂﬁHI]l[LI

Tabmiia 4
| /
O max | [0 ]:xe|cmol| o
CocrTaB 2 4 3 (Mmax;| * c|l ] fmemfmall| [ f/1] | (fma ) f/]
Asem (I em Wy, em| . ax X X | KT/M
2
CEUEHH S M rc/cM
Z(- .
10x300: 17,44
10 150 2967 | 2037 21856.3 | 1600 | 0.54 3,69 |(1/407 |1/400 | 0,98 |117.8
x250)
AOKYMEHT MOAMNUCAH . Pacuer HAa YCTOHMYHBOCTH CTEPKHEBBIX
SNEKTPOHHOW NOANUCHIO
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 [ICHT OB.
Bnapeney: ' llleBayxoba TatbAHa Anekcanaposna €HTOB, ITOABEPKEHHBIX IIEHTPAJIIbHOMY CKATHEO
[leiicTeuTeneH: ¢ 20.08.2021 no 20.08.2022 (@A Ry )= 0,95...1,03

ollye Ky =NI{@Ay Ry )1 HIH /(% Ry e @ -



KO3() (PHITHEHT YCTOHYHBOCTH ITPH IIEHTPAIbHOM CKaTHH (KO3()(PHITHEHT ITPOAOILHOTO

H3rH0a);, A — mmomagp ceueHHs («OpyTTO»); ¥ ¢ - KO3 QHIMEHT YCIOBHH poOoTHL, ¥.=0.8...1;
R}' =

pacyeTHOE COIPOTUBIIEHHE CTAIIH 110 MPEAENTY TEKYYECTH or, A1 ctamu C13 R, = 2100xe ¢/ cm?2 .

3HaueHH I KO3(P(HIMEHTA ¢ BRIUHCIISIOT B 3aBHCHMOCTH OT YCIIOBHOIT THOKOCTH A :

HpHU{Ef_iQ.,S go:l—(}.,,{}fifi} E;

2,5 <A<45  @=146-0341+0,0212;
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AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



pH 4,5 < p) @=332/[A *(51- E)],

jyifs A=A m; E- wMoxmyns yipyroctH cramd, E=210000xzc/cm®; A- THOKOCTE
y

CTEPKHEBOI'O 3IEMEHTA, A= lof /imin; lesf - pacueTHas AIIHHA CTEeP:KHEBOIO dJieMeHTa, [l = ul ;

L - Ko3(pImeHT IpHBeAeHHS JIIHHHEI [ cTepKHeBOr 0 311eMeHTa (puc. 10).

F - F F
R RN
] 4 7 ,.-" *’,.r"/,y

] If.rilf e / JF%
/ }; / |
| | / /
I ' / 1'
| | / |
| / .
| =1 | | =07 !Jvc;f | |05

I"u ]I II'II

\". Ill. II' II

"'.IL\ |l I, |
ﬁfﬁf&:‘ '7'.{};)?}1 770 707

Puc. 10

HGI{GHCTP}’I{TI[BHLIMCGG@pﬂ?KEHIIMIﬁKGCTHI[EHTpﬂJ]LHG-C}I{ﬂTLIXCTEp}I{HEEBD{
JJIEMEHTOB H3 CTAJIM HC JOJIXKHBI ITPCBBIIATE ITPEAC/IbHO-TOITYCTHMBIX SHAYEHHH

A < [A], tre [A] =120...180.

[ IpumMep 4. PaccunTaTh Ha YCTOHYHBOCTE IIEHTPAILHO-CKATYIO CTOHKY COCTAaBHOT' O
KOpPOOYaTOro ceueHH s KBaJgpaTHOH (opMeI (prc.11), cobmromast ciaemyrongie YCIOBHS:

l. 0/(Ry )= NI/(@AR, )= 0.95...1,03 - ycIIOBHE YCTOMYNBOCTH C HELOHAIIPSLKEHHEM He Ooree 5%

H IlepeHanpsokeHHeM J0 3% (371ech Koa(pQHIMEHT YCIOBHH paboThl ¥ = 1);
2. [A]=150 - npegemsHO-a0ImycTHMAas THOKOCTE,

3. MaTepHan cTOHKH — cTanb C13: Ry, = 2100k ¢/ cm” ;

4. h <1/(15...10)- BEICOTa COCTAaBHOI'O CEYEHHS CTOHKH He JOIKHA ITpeBbpnnarh 1/15...1/10
YaCTh JIHHHEL,
5. h=(25...50)¢ - TONIMHA CTEHKH COCTaBHOI'O ceueHH s cocTaBiraeT 1/50...1/25 4acTh BBICOTHI.

3agaya pelraeTcsa B OIpPeaelIeHHON ITOCIEN0BATEIBHOCTH
1. OnpeneneHne MHHHMAIBHO-AOIIYCTHMOIO PagHyca HHEPIIHH COCTaBHOI'O CEUEHHS
A= ef :"Ffmin — ﬂlf Imin < [)l]
Imin[ A]= 0,7 - 2400 /150 =11,20cm=wd/
2. Ormpegenenne TpeOyeMOH ITIOIAAH COCTABHOIO CEYEHHS

NI(@AR, )=1; Ampes = NT(@PR,)

A= i/‘R}. | E= lSO\@lOO / 2100000 = 4,74 - yciioBHas THOKOCTE ITpH A = [ A]
Pmin = [A7 (51 — A)]= 332 /[4,742 (51 — 4,74)]= 0,319332/

Ampes. = 60000 /(0,319 - 2100)= 89,6¢cm"

3. Ormnpexenenie TpeOyeMOro MOMEHTA HHEPIIMH COCTaBHOI'O

T ATTTEEY _-/r LT L K 2 _ 1 2_1- 4
T OKYMEHT NOAMMUCAH 296 - 11,207 =11239cm

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



|h"I =EE| me

£=24 m
}
1

Puc. 11

4. TlomGop cocTaBHOrO ceyeHHS (pHC.]12)
h < / /(15...10)= 2400
/(15...10)=160...240cm

h = (2,5...3)&4'!_,;@55 - cM. rprMep 1 ripu h=b

h=(2,5..3,00411239 = 25,7...30,9cm
)4-5-6x300)

312
300

Puc. 12

A=4-0,6 -30=72,0cm2 ; 0,7850 - 72,0 = 56,52x2 / m

Ix =1y =2(IXB +1X]I" + Al a2 )=

=2(0,6 -30° /12 +30-0,6° /12 + 0,6 - 30 -15,3% )=
11128cm™ iy = iy= 1’11128 /72,0=12,43cm > imin

=11.20cm

5. IIpoeepka yCTOHUYHBOCTH

A= ulli; =0,7-2400/12,43 =135 < [2]=150

A =135 2100/2100000 = 4,27

mi

@=1,4640.34-427+0,021- 427> =0,394> on = 0,319
N [(@AR, )= 60000 /(0,394 - 72,0 - 2100)=1,0149 ~1,015 <1,03

Tabmrga 5
Cocrap Ayem® | Te,em* | iy, cm A NI(@AR,) | o=NI(¢@A),xzcl em® | xc/m
CEYSHH
4(-
6x300) 72,0 11128 | 12,43 135 1,015 2131 56,52

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022
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