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AHoTanisgs. MeTa Ta 3aBJaHHA OCBITHHOI KOMIIOHETH

OcBitHa  koMmmoHeHTa «CtajeBi  KOHCTPYKIIi 13  3aCTOCYBaHHSIM
OyaiBeIbHOrO 1H(MOPMALIMHOIO MOJEIIOBAHHS» BXOAUTH A0 LMKITY MpodeciiHoi
MIATOTOBKA  OakaliaBpiB  BIJAMOBIIHOI  OCBITHRO-TIpoeciiiHoi mporpamu  3a
cnemianbHICTIO 192 «byniBHUITBO Ta LMBUIbHA 1HXKeHEpisH». OCBITHA KOMIIOHEHTA
Ma€ CaMOCTiiiHE 3HA4YEeHHS 1 € OAHIEI0 3 TOJIOBHUX AMCLUMIUIIH, 10 (OPMYIOTH
¢axiBug B ranysi OyaiBaunTBa. Ha 0a3i 3HaHb Ta BMiHb, 3A00yTHX CTyJI€HTaMHU MIPU
BUBYEHHI JUCHUIUIIHU, MaillOyTHIM (daxiBueM B pa3zi poOOTH B NPOEKTHHUX
opraHizauisx Oyne po3poOJsTUCS 4YacTUHA TMPOEKTIB, sKa TOB’si3aHa 3
MPOEKTYBAHHIM HECYUUX CTalleBUX KOHCTpYKIIH. [Ipu poOoTi B excrmyaramiitHux
MIAPO3/ILIaX 3HAHHS 3 OCBITHROT KOMIIOHEHTH HEOOXIJHI JJii BU3HAYEHHS CKJIaay
CTaJIEBUX KOHCTPYKI[IH OYy/1iBEJIb 1 CIIOPYA.

OcBitHa  koMmmoHeHTa «CtTajeBi  KOHCTPYKIIi 13  3aCTOCYBaHHSIM
OyniBesibHOTO 1HGOPMAIIMHOTO MOJICTIOBAHHSY BUKIANAEThCS Ha 0a3l 3HaHb 3
npodecifHO-OpiEHTOBAaHUX  AMCIUIUIIH:  «byaiBenbHa  MexaHikay,  «Ormip
MmarepianiBy,  «byniBenbHe  iHGOpMaliiiHE  MOJEIIOBaHHS  apXITEKTYpHU
IPOMAJICBKUX 1 TPOMHUCTOBUX OYI1BEIbY.

MeTa OUCUUIUIIHU — HAJAaTU CTYJEHTAaM TEOPETUYHI 1 MPaKTUYHI 3HAHHS
II0JI0 PO3pPaxyHKY Ta KOHCTPYIOBaHHSI CTaJeBUX KOHCTPYKLIM HECy4MX KapKaciB
OyaiBenb 1 CHOpPYA, HaBYUTH CaMOCTIMHOI KBami(ikoBaHOi poboTH 3
HOPMATUBHUMHU Ta JOBIIKOBUMHU JOKYMEHTAMH HIOJ0 IMPOEKTYBAaHHS CTaJEBUX
KOHCTPYKIIi}, @ TaKOX HaJaTH 3100yBayaM 3HAHHS 3 PO3PAXYHKY Ta MOJIEIIOBaHHS
CTaJIEBUX KOHCTPYKI[IM 32 JOTOMOTOIO CIEIialli30BaHUX MPOTPAMHUX KOMILUIEKCIB,
30KpeMa 13  3aCTOCYBaHHSIM TEXHOJIOTIM  OyaiBenbHOTO  iH(OpMaIIHHOTO
MO/ICJIIOBaHHSI.

3aBaaHHsA OCBITHBOI KOMIIOHEHTH MOJsrae y (QopMyBaHHI y 3100yBadiB
IHTerpaidbHOI Ta (PaxOBUX KOMIETEHTHOCTEH, IO JJO03BOJIUTH MIArOTYyBaTH
BUITYCKHMKIB, PiBEHb NpOo(deciiiHMX 3HaHb SKUX BIANOBIIA€ CY4aCHHUM BHMOTaM
MPAKTUYHOI TIsJIbHOCTI KBalipikoBaHOTO (haxiBIIsl.

VY pe3ynbTaTi 3aCBOEHHS OCBITHHOI KOMIIOHEHTHU 3/100yBay MOBUHEH:

3HATH:

" CyyacHI KOHCTPYKTHBHI (OpPMHU CTaJIeBUX KOHCTPYKI[IH, TEOpEeTHYHI
OCHOBU pO3paxyHKy Ta TMpPOEKTYBaHHS CTaJIeBUX KOHCTPYKUIA 13
3aCTOCYBAHHAM TEXHOJIOT1H Oy1BEJIBHOTO 1HbOopMaIIiitHOTO
MO/ICJIIOBaHHS;

" METOJM pO3paxyHKy Ta IMpaBuja KOHCTPYIOBAaHHS 3BapHUX CTaJIEBUX
KOHCTPYKIIi;

" 0COOJMBOCTI TEXHOJOTIl I1HIYCTPIaJIbHOTO BHPOOHMIITBA CTaJIEBUX
KOHCTPYKIIi;

BMiTH:

" BUKOHYBAaTH 301p HABAHTAXKEHHS HA HECYYl CTaleBl KOHCTPYKIii Oy1iBelb
1 ciopyn;

" CKJIaJIaTU PO3pPaxyHKOBI KOMOiHAIlli HaBaHTa)XX€Hb I KOXKHOI TpyIu
IPaHUYHUX CTAHIB;



PO3POOIISITH KOHCTPYKTHUBHI CXEMH Ta PO3PaxXyHKOBI CXEMH CTaleBUX
KOHCTPYKII OyAiBenb 1 cHopyna, IO BIAMNOBIZAIOTH XapakTepy ix
poOoTH/aedopMyBaHHs MiJl HABAHTAKEHHSIM;

BUKOHYBaTH MiA0Ip THUIIIB Ta PO3MIPIB MOMEPEUHUX MEPEPI3IB HECYUUX
€JIEMEHTIB CTaJeBUX KOHCTPYKI[ 3 YMOB 3a0e3leueHHs iX Hecydoi
3JIaTHOCTI Ta KOPCTKOCTI;

BUKOHYBAaTH TMEPEBIPHUN pO3paxXyHOK HECy4Oi 3JaTHOCTI €JIEMEHTIB
CTaJIEBUX KOHCTPYKIINA 3a JBOMa TpylaMH IPAHUYHUX CTaHIB B TOMY
YHCJIi 32 IOMTOMOTOI0 CHEI1ali30BaHUX IPOrPAMHUX KOMILJIEKCIB;
BUKOHYBAaTHU iH(OpMalliiiHe MOJIeTIOBaHHS KapKaciB OyaiBeb 1 CIIOPYI 13
MOJAJBIIO ABTOMATHU30BAHOIO PO3POOKOI0 POOOUOT JOKYMEHTAIlli Ha
HEeCy4l KOHCTPYKIII].

HA0yTH J0CBia:

MpamoBaTd 3 HOPMATUBHUMH Ta JOBIAKOBUMHU JOKYMEHTaMHU MO0
MPOEKTYBAHHS CTAJIEBUX KOHCTPYKIIIN;

BMITH 3aCTOCOBYBAaTH HaOyTi 3HAHHA 3 OCBITHHOI KOMIIOHEHTH JO 3ajay
PO3paxXyHKy Ta MPOEKTYBAaHHS HECYUYHMX CTaJE€BUX KOHCTPYKLIM OymiBeib

1 CrIopy/I.

EJICKTpOHHC HaB4YaJIbHO-MCTOJIHUYHC 3a0e31eueHHs I[I/IC]_II/IHJIiHI/I pOBMiH_ICHO

Ha

OcBiTHROMY camTi KHYBA

(https://org2 knuba.edu.ua/course/view.php?id=5166).

KomnereHnTHOCTI 3100yBa4iB OCBITHBOI POrpaMu, Mo (pOPMYIOTHCH B

pe3yabTaTi 3aCBOEHHS OCBITHBOI KOMIIOHEHTH

Kon

‘ 3MICT KOMIETEHTHOCTI

InTerpajibHa KOMIIETEHTHICTH

IK

31aTHICTh PO3B’SI3yBaTH CKJIaJHI CIIeliajli30BaHi 3a/1a4ui OyAIBHUIITBA Ta
IMBUIBHOI 1HXEHEPI1T

daxoBi KOMIIETEHTHOCTI

CKO03

3/1aTHICTh NPOEKTYBATU OyAiBEIbHI KOHCTPYKIi, OyAiBIl, CIOPYAH Ta
IHXKeHepH1 Mepexi (BIANOBIAHO A0 cHeljamizauii), 3 ypaxyBaHHAM
IH)XKEHEPHO-TEXHIYHUX Ta pecypco30epiralounx 3axojiiB, 0e30ap’€pHOro
MIPOCTOPY, MPABOBUX, COIIATLHUX, €KOJIOTTYHUX, TEXHIKO-€KOHOMIYHUX
MOKa3HMUKIB, HAyKOBUX Ta E€TUYHUX AacIeKTiB, 1 CYYaCHUX BHUMOT
HOPMATHUBHOI JOKyMeHTaulii y cdepi apxiTeKTypu Ta OyIIBHMIITBA,
OXOPOHU JOBKULIS Ta O€3MEeKH mpaili.

CKO05

3/1aTHICTh 3aCTOCOBYBATH KOMIT IOTEPU30BAHI CUCTEMH MPOEKTYBAHHS
Ta CHEUia]i30BaHE IPUKIAAHE IporpamMHe 3a0e3leueHHs s
BUPIIICHHS 1H)KEHEPHUX 3a/1a4 OYJIIBHUIITBA Ta LIUBUIHHOI 1HXKEHEPIi

CKo06

31aTHICTh 10 1HXKUHIPUHIOBOI JISJIBHOCTI y cdepl OyIIBHMIITBA,
CKJIaJaHHS Ta BUKOPUCTAHHS TE€XHIYHO1 JOKYMEHTAII{1.

CKO07

CHnpoMOKHICTh HECTH BIANOBILAAIBHICTH 32 BUPOOJICHHS Ta yXBaJICHHS
pilieHb y cdepi apXiTeKTypu Ta OYIIBHUIITBA y HenepeadadyBaHHUX
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POOOYNX KOHTEKCTaX.

CK12

31aTHICTh BUKOHYBAaTH pO3paxyHOK Ta TPOEKTYBAaHHA HECYUHX
OyIiBETbHUX KOHCTPYKIIiH Oy/iBeNb 1 COpyA 00’ €KTIB MPOMUCIIOBOTO i
IUBUIBHOTO NPHU3HAYEHHS, B TOMY YMCI1 OCOOJMBO BiAMOBIIANbHUX,
BIJIMOBIHO /IO YMHHHUX JEPXKABHUX OyAiBEIbHUX HOPM, Y TOMY YHUCIHI
Ha 0a3l KOMIT'IOTEpPHUX TEXHOJOr1M 13 BUKOPUCTAHHSIM CYYacCHUX
CHeIiani30BaHUX MPOrPaMHO-O0UYUCITIOBAIBHUX KOMIUIEKCIB 1 CHCTEM
aBTOMaTU30BaHOI'0 MPOEKTYBaHHs, 30kpeMa BIM-TexHOIOT1i.

IIporpamui pe3yabTaTi 3100yBa4iB OCBIiTHBOI IPOrpaMu, 0 (pOPMYIOTHCH B

pe3yabTaTi 3aCBOEHHS OCBITHBOI KOMIIOHEHTH

Kon

[Iporpamui pe3ynbratu

PHO02

bpatu ydacth y mociimpkeHHSX Ta po3poOkax y cdepi apxiTeKTypu Ta
OyJIBHUIITBA.

PHOS

BukopucroByBaTH Ta poO3poONSATH TEXHIYHY JOKYMEHTAlll0 Ha YCiX
CTaIIsIX XKUTTEBOTO IIUKITY OYAIBEIBHOI MPOAYKILII.

PHO6

3acTocoByBaTH CydacH1 1HQOpMAaIliiHI TEXHOJIOTIi IS PO3B’sSA3aHHS
IH)KEHEepHUX Ta YOPABIIHCHKUX 3adad OYJIBHHUITBA Ta IUBUIbHOI
THXEeHepIi.

PHO09

[IpoektyBatu OyaiBenbHI KOHCTPYKIi, OY/IBIi, CHOPYAH, IHXKEHEpHI
MepeXi Ta TEXHOJOrIYHl mpolecu OyAiBeIbHOr0 BUPOOHUITBA, 3
ypaxyBaHHSIM IHXEHEPHO-TEXHIYHUX Ta pecypco30epiralouux 3axo/IiB,
0e30ap’epHOr0  MPOCTOPY, TMPABOBUX, COIAIBHUX, EKOJOTTYHHX,
TEXHIKO-€KOHOMIYHMX TMOKa3HUKIB, HAYKOBHX Ta €TUYHHUX AaCIEKTIB, 1
Cy4yaCHUX BHMOI HOPMATHUBHOI JIOKYMEHTallll, YacCOBMX Ta IHIIHUX
oOMexeHb, y chepi apXiTeKTypH Ta OyIIBHHUIITBA, OXOPOHHU JTOBKULIS Ta
Oe3MeKH mparil.

PHI16

BukonyBaTu nepeBipHUN PO3pPaxyHOK Ta MPOEKTYBAHHS OyHiBEIbHHUX
KOHCTPYKI[IH OyJiBelb Ta CHOpPYA, B TOMY YHCIlI OCOOJIHUBO
BIIMOBINAILHUX, BIAMOBIAHO 10 YWHHHUX JEpKaBHUX OYIIBEIbHUX
HOpPM, y TOMY 4HClIi Ha 0a3l1 KOMITIOTEpPHUX TEXHOJIOTi 13
BUKOPHUCTaHHSM Cy4acHHX creIiagi30BaHuX POrpaMHO-
OOYHUCIIOBAJIBHUX  KOMIUIEKCIB 1  CHUCTEM  aBTOMAaTHU30BaHOI'O
MPOEKTYBaHHS, 30kpemMa BIM-TexHoI0r 1.

3MICT KYPCY

MOJY.JIb 1

3micToBuiit moayasb 1. Podora i po3paxyHOK HeCy4HMX eJIeMEHTIB CTaJIeBUX

KOHCTPYKIIH Ta iX 3’€IHAHb

Jleknisa 1. ®di3uyHi Ta MexaHIYHI XapaKTEPUCTHKUW KOHCTPYKIINHHOI cTaii.
I'pynu craneit 3a MinHicTIO. XIMIYHUN CKJIaJ KOHCTPYKUIWHOI CTalli, HIKIJIJIUBI
JOMIIIKK Ta ByTrjeueBuil ekBiBajieHT. CTPYKTypa, BHUIUIABJICHHS Ta JIETyBaHHS
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KOHCTPYKI[IHHOT cTani. Tepmiuna oOpoOka KOHCTPYKIIMHOT cTani. MapkyBaHHs Ta
KJIaCH MILHOCTI Oy/iBeNIbHUX cTaneil. Bubip crani myist OyAiBeIbHUX KOHCTPYKIIIH 3
BpaxyBaHHIM YMOB iX pOOOTH.

Jlekmis 2. Jlepextn KpuCTaniuHOi TpaTKU 1 iX BIUIMB Ha MEXaHIYHI
xapakTepuctuku ctani. Ctanii poOOTHM cTanl MpU OJAHOOCKOBOMY CTaTUYHOMY
po3TAry 3paszka ctaii. OcoOauBOCTI aiarpaMu poOOTH CTaJll HA PO3TAT, TMOKA3HUK
MJIACTUYHOCTI cTaji. B’s3ke Ta Kpuxke pylHyBaHHA, yJapHa B S3KICTh Ta (hakTopu
KPUXKOTO PYWHYBaHHsS CTadl (HaKjieNl, KOHIEHTpallisl HampyXeHb, BTOMa IpHU
HUKJIIYHUX HABAaHTAKEHHSX).

Jleknisnn 3. TeopeTnuHi OCHOBH pO3pPAaXyHKY CTaJ€BUX KOHCTPYKIIH 3a
METOJIOM TpaHWyHUX cTaHiB. OCHOBH1 3acagu. ['paHWYHI CTaHU CTaJIEBUX
KOHCTPYKIiH. [IpyHIMOM mMepeBipKU 3a METOJAOM PO3PAXyHKOBUX TpPaHUYHHUX
CTaHiB [IpoexTHuiA TepMiH eKcruIyaTaui'l' Ta p03paxyHI<0Bi CUTYyalIil. Knacmbikauiﬂ
KJIaCI/I(blKaulﬂ Ta poO3paxyHKOBI 3HaueHHs. CIOJy4eHHs  HaBaHTaXKEHb.
Po3paxyHKOB1 3Ha4YeHHS BJIACTHUBOCTEM MarepiajiiB, TOBIIMHM MPOKATy Ta
F€OMETPUYHUX PO3MIpiB. YpaxyBaHHS YMOB Ta OCOOJMBOCTEH HAiMCHOI poboTh
KOHCTPYKIIii.

Jleknin 4. 3arasibHa XapakTepucTHKa OalloK 1 OaJKOBUX KOHCTPYKIIIH.
OcCHOBM KOMIIOHYBaHHSI OajKOBUX MEPEKpUTh. THUNHU CIHONy4deHHS Oanok B
nepekpuTTsx. Po3paxyHkoBi cxemu Oanok. TeopeTHdHi OCHOBU pO3pPaxyHKY
€JIEMEHTIB, 110 3TMHAIOThCS. PO3paxyHOK Hecydoi 34aTHOCTI OajoK 3a MIIHICTIO
(Oanku, sIKi MPALIOIOTh B MeXax NPYKHUX Aedopmalliil cTani Ta B Mexax MpyKHO-
IacTUYHUX Aedopmaiii crani). [lepeBipka »KOpCTKOCTI OaJIOK.

Jlekuis 5. CxiianeHi 3BapHi 0anku ABOTaBpoBoro rnepepizy. KomnonyBanus i
nigdip po3MipiB mepepi3iB CKIAJEHUX 3BAPHUX JBOTaBPOBUX Oajok. 3MiHa
MONIEPEYHOro mnepepizy Oayok no aAoxuHi. [lepeBipku HOpMAIBHUX, TOTHYHUX 1
3BEJICHUX HANPY>KCeHb B CKJIaJeHUX Oankax. Po3paxyHOK Hecydoi 31aTHOCTI Oasiok
3a BTPATOIO CTIMKOCTI TIOCKOi (popmu 3ruHy (Oanku, sKi MPaIioTh B Me)Xax
NpYXKHUX Jedopmaliil cTail Ta B MeXax MPYKHO-IUIACTUYHUX Jiepopmaliii crami).

Jlekuist 6. MicmeBa CTiHKICTh Oallok 3BapHOrO JBOTAaBPOBOTO IEpepizy.
[lepeBipHHil po3paxyHOK MOJHIH 1 CTIHOK OaJOK Ha BTPaTy MICLEBOI CTIMKOCTI B
Mexax MpyXHUX JedopMalliil cTani Ta B Mexax NPy KHO-IJTACTUYHUX Jieopmartiii
ctaii. KoHcTpytoBaHHS Ta nepeBipHUN PO3paxXyHOK OMOPHUX pedep Ta MOoNnepeuHnux
pedep )KOPCTKOCTI TOJIOBHOT OAJIKH.

Jlexnist 7. 3BapHi 3’e€qHanHs y Oanii. Bumm 3’e€qHaHHsS Ta iX 3arajibHa
XapakTepucTuka. 3BapHi 3’eaHaHHsa. Buau 3BaproBannsg. Knacudikamis 3BapHHX
mBIB 1 3’€nHanb. Jedopmalii 1 Hanpy>KeHHs MIpU 3BaproBaHHi. Bubip MarepianiB
st 3BaproBaHHs. [lepeBipHU pPO3paxyHOK 3BapHUX 3 €JHAHb HAa CTUKOBHX Ta
KyTOBHUX 1BaX. OCOOIUBOCTI KOHCTPYIOBaHHS 3BapHUX 3’ €JHAHb.

Jleknin 8. KonctpytoBanHs Ta poO3paxyHOK BY3JIB HpI/IMI/IKaHHSI OaJIoK.
bonToBi 3’e€qHaHHS. Knacmblkaum 1 Marepianu i OO’ATOBUX 3’ €IHAHb.
Po3paxyHok OonTOBUX 3’€HAaHb Ha 3pi3, 3MHUHAHHS 1 PO3TIAr. KOHCTpYKTHBHI
BUMOT'H Ta MPaBUJIa PO3TAIIYBAaHHS OOJTIB y OOJTOBUX 3’ €THAHHSIX.
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Jleknian 9. MoHTaXHHMI CTHK T0JIOBHOI Oanku. DpUKIIAHI 3’€IHaHHA Ha
BUCOKOMIIIHUX OonTax. TexHoioris yTBOPEHHS (PUKIIAHUX 3’€lHaHb Ha
BUCOKOMIIHUX Oontax. IlepeBipHuil po3paxyHOK (GPUKLIMHUX 3’€/IHaHb.
KoHCTpyKTHBHI BHMOTM Ta TMpaBuUjiia pO3TAllyBaHHS OONTIB y (GPUKLIMHUX
3’ € JHAHHSIX.

Jlekuis 10. Kononu BupoOHMYUX OynaiBeNb Ta CHOPYA. 3arajibHi MPUHILMIN
NpoeKTyBaHHS. ['paHMyHI CcTaHM Ta PO3PAXYHOK ULEHTPAIbHO-CTUCHYTHX
eneMmeHTiB. CyluibHI KOJIOHM Ta iX mepepizu. Po3paxyHOK CYLIUIBHHUX KOJOH Ha
3arajgpHy CTidkicTh. [lin0ip onTuManpHUX mepepi3iB. 3abe3neyeHHs MICUEBOi
CTIAKOCTI1 €JIEMEHTIB Mepepi3iB KOJIOHHU.

Jleknis 11. Hackpizni kononu. Tunu nepepiziB. TUnu pemriTok HACKpi3HUX
KoJ10H. Po3paxyHok pemritok. [1in0ip nepepizy Ta He0OXiHI IEPEBIPKU.

Jleknisn 12. By3nmu konoH. KoHcTpykTuBHI pimieHHss 0a3 I€HTpajbHO-
CTUCHYTHUX KOJIOH 3 TpaBepcaMmH 1/a00 KOHCOJbHUMHU pedpaMu Ta mindip po3MipiB
KOHCTPYKTHUBHUX €JIEeMEHTIB 0a3u KoJIOHU. OTronoBkH KOJOH. KOHCTpPYKTHBHI
pIIIEHHS OrOJIOBKIB 3aJIeKHO BIJ THUIYy THepepisy KojJoHU. Po3paxyHok i
KOHCTPYIOBaHHS OTOJIOBKIB.

3micToBuil Mmoay.asb 2. Po0oya miiomaaka npoMucaoBoi OyaiBJii
(kypcoBa pooora)

IpakTtuune 3anarra 1. 30ip MOCTIMHMX Ta TUMYAcCOBHX HABaHTaXXCHb Ha
nepekputTs.  Po3poOka  KpecieHb  KOHCTPYKTMBHO-MapKyBajbHOI  CXeMU
nepekputTs cranii KM. IMigbip nepepizy Ta mepeBipka HeCydoi 31aTHOCTI Oanok
Hactwty bBH-1 3  ypaxyBaHHAM MpYXKHO-IUTACTUYHUX JAedopMaliii  craii.
MopentoBaHHsl 6aJIoOK HACTUIIY y cepeloBulll mporpamHoro 3abesnedeHHs Tekla
Structures.

IpakTnune 3ansarTa 2. [1inbip mepepi3iB Ta nepeBipka HECY4Oi 3AaTHOCTI
apyropsaaux 6anok JIb-1 1 JIb-2, Aki mpaifoloTh B MeXax NPYXHUX dedopmarrii
ctaini. MogenoBaHHsT JAPYrOpsAIHUX OaJOK y  CEpPeJOBUINl MPOrpPaMHOTO
3abe3neuenns Tekla Structures.

IpakTnune 3anarra 3. [1inbip nepepizy 3BapHOi rojgoBHOi O6anku ['b1, mo
Mpaloe B Mexkax MpyKHUX aeopMaliid ctani. 3MiHa nepepizy rojloBHOI Oajaku 3a
noBxuHOI0. IlepeBipka Hecyuoi 37gaTHOCTI ronoBHOI Oanku ['b1. MonentoBaHHs
rOJIOBHOI OalKku 31 3MIHHOIO IIMPUHOIO TOJHUII Yy CEPEelOBHUIII MPOrPaMHOIO
3a0be3neuenns Tekla Structures.

IpakTnune 3anaTrTss 4. Po3paxyHOK omopHOro pedpa TOJOBHOI OajKu.
[osicHi 3BapHi mBH y rosoBHidA 6ammi ['b-1. IlepeBipka MiclieBOi CTIMKOCTI CTIHKU
TOJIOBHOI Oajku 3BapHOro JABOTaBpoBoro nepepizy I'bl. MonentoBaHHs OMOPHOTO
pebpa roJoBHOI OaNKu 31 3MIHHOIO IIMPUHOIO MOJHII Y CEPEIOBUIII TPOrPAMHOTO
3abe3neuenns Tekla Structures.

IIpakTuyHe 3aHATTA 5. PO3paxyHOK By3lia MPUMHUKAHHS APYTOPSTHUX OaTOK
Jb-1 1 JIb-2 no romoBHoi Oanku ['b-1. MogentoBanHs By3ia y cepeaoBHUIII
nporpamMHoro 3abesneueHHs Tekla Structures. Po3poOka kpecinenb Bysna crafii
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KM.

I[IpakTnuHe 3aHATTA 6. PO3paxyHOK MOHTaXHOI'O CTHCKY TOJIOBHOI Oajku
I'b-1 Ha BucokomiHux Gonrax. MozenoBaHHI MOHTa)XHOT'O CTUKY y CE€pEIOBHUIII
nporpamMHoro 3a6esneueHHs Tekla Structures. Po3poOka kpecineHb Bysna crafii
KM.

IpakTnude 3anaTrTss 7. Po3paxyHOK 3BapHOrO MOHTaXXHOTO CTUKY
apyropsaaux 6anok J(b-1.

IpakTnune 3ansarTa 8. [1igbip po3mipiB mepepidy Ta MepeBipka HeCcydoi
3IaTHOCT1 UEHTPAIbHO-CTUCHYTOI KOJIOHH CYLUIBHOTO mnepepizy. MonentoBaHHsS
KOJOH CYIUIBHOTO Tepepidy y cepefoBulll mporpamHoro 3abesneueHHs Tekla
Structures.

IpakTnune 3ansarTa 9. [1igdip po3mipiB mepepizy Ta MepeBipka HeCcydoi
3IaTHOCT1 LEHTPAJIbHO-CTUCHYTOI KOJIOHM HACKpPI3HOTO mnepepizy. MonentoBaHHS
KOJIOH HAacKpi3HOTO Mepepidy Yy cepeaoBHill nporpamHoro 3abesnedenHs Tekla
Structures.

IpakTnune 3anusarTa 10. Po3paxyHOK Ta mpoeKTyBaHHsS 0a3u CYIIBHOI Ta
HACKpI3HOi KOJOHM. MojentoBaHHss By3jda 0a3d KOJOHU Yy CEpelOBHUIII
nporpamHoro 3a6esneyeHHs Tekla Structures.

IpakTnune 3auaTTsa 11. Po3paxyHoK Ta MPOEKTYBaHHS OTOJOBKA KOJIOHU Ta
By3J1a oOnupaHHs rojgoBHoi O0anku ['b1Ha konony. Po3poOka kpeciieHb By3ia cTaii
KM. MopnentoBaHHs By3ja OroJjOBKa KOJIOHM Yy CEPENOBHUILI MPOrPAMHOIO
3abe3neuenns Tekla Structures.

IpakTnune 3ausarTa 12. Po3pobka kpecnenb rojoBHoi Oanku I'bl cramii
KM/JI. Cknaganus crnenudikaiii Ha BIANPaBHUI eiaeMeHT rojoBHOi OGanku I'Bl.
Kpecnenns 30ipok, CTBOpEHHS BHJIB KpecieHb 301pku (BIANPABHOTO €JIEMEHTA),
noOaByieHHs TaOauIb cnenudikaiii, CTBOPEeHHs HEOOXITHUX pPO3pI3iB Ta BY3IIB,
PO3MIpHHUX JIHIN Y cepeoBuIIl mporpamHoro 3abesneuenns Tekla Structures.

Ipakrnune 3anarta 13. Po3poOka kpecienb komoHu cranii KM/
Cknananus cnenudikaiiii Ha BiATPaBHUM eJleMEeHT KoJIoHU. KpecieHHs 3arajabpHoro
Buny. CtBopeHHs Tabmuui crneuudikamis BuTpar craii. CTBOpPEeHHS po3pi3iB
KpecJeHHs Ta BY3JiB. EKCopT rotoBux 10 BUIYCKY KpecieHb B ¢popmatr PDF Tta
DWG y cepenoBuii mporpamuoro 3abe3nedenns Tekla Structures.

MOAYJIb 2
3micToBuii Mmoay.asb 3. Po0oTa i po3paxyHOK HeCyuYMX KOHCTPYKIIi
OHONIOBEPXOBUX BUPOOHUYHUX OyaiBesb

Jleknia 1. CraneBi KOHCTPYKI[li OJHOMOBEPXOBUX BHUPOOHMUUX OYHIBEINb.
3aranpHa XapaKTepHUCTHKA KapKaciB BUpOOHHUMX OyniBenb. Bubip marepiany s
KapKacy OJIHOIOBEPX0OBOi BUPOOHNUOT OyaiBii. OCHOBHI BUMOTH, 1110 BUCYBaIOThCS
710 KOHCTPYKIIIM KapKaciB BUpOOHUYUX OyiBeb (TE€XHOJIOT1UHI Ta eKCIUTyaTalliiHi
BUMOTH, BHMOTHU HAJIMHOCTI Ta JIOBFOBIYHOCTi, €KOHOMI4HI Bumoru). Cknan
Kapkacy Ta HOTro KOHCTPYKTHUBHI cxeMu. OcCOOJuBI KOHCTPYKTHMBHI PIIICHHS
MOMNEePEYHUX paM OJHOMIOBEPXOBUX BUPOOHUUUX OYI1BEIb.
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Jleknis 2. KoMnoHyBaHHS KOHCTPYKTUBHOI CXEMHU KapKacy OJHOIOBEPXOBOI
BUpOOHHUYOT OynaiBni. Po3MmilleHHS KOJIOH B IUIaHI Ta TEMIEpaTypHI UIBH.
KoMnonyBaHHSI OJHONPOJILOTHUX MOMNEPEUYHUX paM KapKaciB BUPOOHUUMX
OyaiBenb 13 MocToBUMH KpaHamu. Cucrema B’si3el Kapkacy OJHOIOBEPXOBOi
BUINIPOOHMUYOT Oy/iBI1. BepTukanbHi B 131 Mk KOJoHAMU. B’ 431 OKpUTTSL.

Jleknisi 3. Jlificna po0GoTa kapkaca mij HaBaHTaxeHsM. HaBaHTa)keHHs, sKi
JII0Th Ha mornepeyHy pamy. [locTiiiHi, CHITOBI Ta BITPOBI (PO3paxXyHKOBI CXEMH Ta
PO3paxyHKOB1 3HA4Y€HHs), SIKI JAIIOTb Ha TONEPEYHI paMu OJHOMOBEPXOBHUX
BUpOOHUYUX OyaiBesb. CrionydeHHs] HaBaHTaKE€Hb Ha KapKac BUPOOHUYOI Oy 1iBIIi

Jlekuin 4. KpaHoBi HaBaHTakeHHs. BepTukanbHe KpaHOBE HaBaHTAKECHHS.
["opuzoHTaNbHE MONIEpPEUHE KPaHOBE HaBaHTAXKEHHS JJIsl PI3HUX BUIB KpaHy. 30ip
KpAaHOBMX HABAHTA)XEHb Ha KapKac OJHOMOBEPXOBOi BUPOOHMYOI OYIIBIIL.
['paHnYH1 TPOTMHU KOJIOH 1 TAJIbMOBHX KOHCTPYKI[IM BiJl KPAHOBUX HABAaHTAKEHb.

Jleknisa 5. Po3paxyHKOBi cxeMu Kapkacy mpomMucioBoi OyaiBiai. IIporpamui
KOMIUJIEKCH ISl MOJIETIIOBaHHS Ta PO3PaxXyHKy Hampyx eHO-Ie(popMOBaHOTO CTaHy
cTasieBUX KapkaciB. OcOoOJMBOCTI CTaTUYHOTO PO3PAXYHKY KapKacy BHPOOHUYOI
Oyxaisii B oouncmoBanbHoMy Komiuiekci SCAD Office.

Jlekniss 6. KosoHM TOCTIHHOTO, CTYIMIHYACTOTO Ta HACKPIZHOTO IMepepisy.
Tunu nepepiziB KonoH. Po3paxyHOK Ta KOHCTPYIOBAaHHS CTPUXKHS KOJIOHH.
BusHaueHHs po3paxyHKOBUX JIOBXKHUH KOJIOH.

Jleknia 7. [10o3alieHTPOBO-CTUCHYTI KOJOHHM KOJIOHM CYLUIBHOTO MEpepizy.
Po3paxyHOK CYyUUIbHHUX KOJOH Ha MIIHICTb. PO3paxyHOK CYIIIBHUX KOJIOH Ha
3arajibHy CTIMKICTh B IUIOIIMHI 1 3 TUIONIMHU 3TUHY. 3a0e3NedyeHHs MICIEBO1
CTIKOCTI €JeMEeHTIB mnepepizy. Po3paxyHOK KOJOH 3 ypaxyBaHHSIM 3aKpPUTHYHOI
pOOOTH CTIHKH.

Jleknia 8. Ilo3aneHTpPOBO-CTUCHYTI KOJOHHM KOJIOHHM HACKpPI3HOTO Mepepizy.
Po3paxyHOK HacKpi3HMX KOJIOH Ha CTiHKICTb. CXeMU Ta PO3paxXyHOK pPEUIiTKU
CTEpP>KHSI HACKPI13HOT KOJIOHHU.

Jlekin 9. By3nau  1mo3aleHTPOBO-CTUCHYTUX  KOJOH. Po3paxyHok 1
KOHCTPYIOBaHHSI MIAKPAHOBOrO YCTyny KojoHU. KoHCTpykiii 0a3 cynuibHUX 1
HACKpI3HUX KOJIOH. Po3paxyHok 0a3 koyioH. Po3paxyHok aHKepHUX OOJNTIB.

Jleknis 10. CraneBi ¢epmu nokputb. Knacudikamis ¢epm Ta obmacti ix
BUKOpUCTaHHs. KoMIOHYBaHHS KOHCTpYKIIN crtaneBux (epm. Bubip craTtmunoi
cxemu ¢epmu. Bubip obpucy nosiciB pepmu. BusHaueHHsI TeHepaIbHUX PO3MIPIB
depm. Bulbip cxemu penritku Gpepmu. YHidikaiis Ta MOIYJIIOBaHHS T€OMETPUUHUX
po3mipiB ¢epM. BrnamryBanus OyaiBeiabHOTO TiagioMy y pepmax.

Jlekuis 11. PoGoTa 1 po3paxyHOK cTajeBUX KPOKBIHUX (hepM MOKPUTTS. Tunu
nepepiziB enemMeHTiB gepMm. Po3paxyHKOBI JOBXKMUHU Ta TPAaHUYHI THYYKOCTI
enemeHTiB ¢epM. B’s31 1 iX BIUIMB Ha pPO3paxyHKOBI JOBXKHUHU. [lepeBipHuit
pPO3paxyHOK Ta MiA0Ip CTEPKHEBUX EJIEMEHTIB CTaleBUX (GepM MOKpUTTA 3a
MEPILIOIO Ta APYTOI0 IPyNnaMu rpaHUYHUX CTaHIB.

Jleknis 12. KoHcTpytoBaHHSI BY3JIB (epM 31 CHApEeHUX KYTHKIB. 3arajibHi
BUMOT'M /10 KOHCTpytoBaHHA. COpTaMEHT KpOKBSIHMX (epM 13 MapHUX KYTHKIB.
PsanoBi By3nu ¢epm Ha aconkax. KoHCTpyKIlis 1 po3paxyHOK 3aBOJICBKUX BY3JIIB
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dbepM 3 elNeMeHTIB MOUIUPEHUX THUIMIB Mepepi3iB. PsAOBI BY3JIM BEPXHBOIO MOSACY.
KoHcTpyroBaHHs Ta po3paxyHOK By3Jja 3MIHHU Iepepi3zy nosca Gepmu.

Jlekuis 13. OnopHi By3nu pepm. Tunu Ta KOHCTPYIOBaHHS OTIOPHUX BY3IIIB
dbepM TpU MIAPHIPHOMY OONMUpaHHI HA CTajJeBl 1 3al1i300€TOHHI KOJOHU —
KOHCTPYKIIiSl 1 po3paxyHOK. OTIOpHI By37U (epM MpH iX KOPCTKOMY CIIOITYUYEHHI 3
KOJIOHaMH — KOHCTPYKIIiSl 1 PO3paxyHOK.

Jleknisa 14. MonTtaxui By  @epm. KoHcTpykuis 1 po3paxyHOK
YKPYIHIOBATBHUX BY3IiB (hepM (3BapHUX Ta HA BUCOKOMIIIHMX OOJNTaxX).

3micToBuii moay.as 4. Ilonepeyna pama Kapkacy OJHONOBEPXO0BOI
BHPOOHUY0I OyAiBJIi (KYpPCOBHUH NPOEKT)

Ilpaktuune 3anmsarTa 1. KoMIOHyBaHHS Kapkacy OJHOIIOBEPXOBOIi
BUpoOHHMYOi OynaiBii. Po3pobka cucremu B’si3el Kapkacy OJHOINOBEPXOBOi
BUIMIPOOHUYOT OY/TIBIIL.

IIpakTnuHe 3ausaTTa 2. 30ip HaBaHTaXEHb HA PaMHUN KapKac BUPOOHUYOI
OyiBIIL.

Ipaktuuni 3ansatTa 3. Po3poOka po3paxyHKOBOi CXEMH Kapkacy.
CratuyHuil  pO3paxyHOK IOMEPEeYHOi paMu  Kapkacy 3  BHU3HAYCHHSIM
PO3PaXyHKOBUX CHOJYYEHb 3yCHJIb 13 3aCTOCYBAHHSAM MPOTPAMHOTO 3a0e3MeueHHs
SCAD Office 25.

IpakTnuHe 3aHaTTa 4. PO3paxyHOK 1 KOHCTPYIOBaHHS CTYIIHYACTOI KOJIOHU
pamu. BusHaueHHs1 po3paxyHKOBHX JIOBXKUH CTYIiHYACTO1 KoJioH. [1in6ip nepepizy
CYLJIbHOI Ta HACKPI3HOI YaCTHH KOJIOHU. byxaiBenbHe iHpOpMaIlliiiHe MOIETIOBaHHS
CTYMIHYACTOl KOJOHM BHUPOOHMUOI OyHdiBII 13 3aCTOCYBAHHSIM MPOTrPaMHOTO
3abesneuenHs Tekla Structures.

[IpakTnude 3aHATTA S. PO3paxyHOK Ta KOHCTPYIOBAaHHS MiJIKPAaHOBOIO
YCTyNy CTYIIHYACTOi KOJOHHM. bypiBenbHe iH(oOpMaliiiHe MOeIIOBaHHS
MIAKPAHOBOTO YCTYIY CTYIIHYACTOT KOJIOHU BUPOOHUYOT OY/IIBII1 13 3aCTOCYBAHHIM
nporpamHoro 3a6esneyeHHs Tekla Structures.

IIpakTnuHe 3aHATTA 6. Po3paxyHOK Ta KOHCTpYIOBaHHS 0a3uW HACKPIZHOI
YaCTMHM CTYIIHYACTOI KOJOHM. byxiBenbHe iH(oOpMmaliiiHe MOJentoBaHHA 0a3u
CTYMIHYACTOl KOJOHM BHUPOOHMUOI OyHiBIl 13 3aCTOCYBAHHSIM MPOTrPaMHOTO
3abesneuenHs Tekla Structures.

IpakTnyHe 3audaTTa 7. PO3paxyHOK 1 KOHCTpYIOBaHHS CTayieBOi (epMu
nokputts. [linGip mnepepiziB enemeHTiB ¢depmu. byniBenbHe i1H(bOpMaIliiiine
MOJICJIIOBaHHSl CTajeBOoi (epMH TMOKPUTTS 13 3aCTOCYBaHHSM IPOTPAMHOTO
3abesneuenHs Tekla Structures.

I[IpakTnude 3aHATTa 8. PO3paxyHOK 1 KOHCTPYIOBaHHS pSAJOBUX BY3JIB
ctasieBoi (Gepmu. byxaiBenabHe i1HGOpMAIiiHE MOJETIOBAHHS PSAJOBUX BY3IIB
cTasieBoi (pepMu 13 3acTOCYyBaHHIM IporpamHoro 3ade3neuenHs Tekla Structures.

IIpakTnuHe 3aHATTH 9. PO3paxyHOK 1 KOHCTPYIOBAHHS By3Ja 3MIHU NIEpepizy
nosica ¢epmu. byniBenbHe iHQOpMaliifHEe MOJEIIOBaHHS BY3Jia 3MIHU NEpepizy
nosica ¢pepMHU 13 3aCTOCyBaHHSM nporpamHoro 3adesneuenns Tekla Structures.
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IpakTnune 3ansarTa 10. Po3paxyHOK 1 KOHCTPYIOBaHHS OIIOPHOIO BYy3Jia
depmu. byniBenbHe iHGOpMaIliiiHE MOJENIOBAaHHS OMNOPHOIO BYy3jJa CTaJeBOi
depmu 13 3acTocyBaHHAM nporpamuoro 3adesneuenns Tekla Structures.

[pakTnude 3ansarra  11. Po3paxyHOK 1 KOHCTPYIOBaHHS 3BapHOIO
MOHTa)XXHOTro By3na ¢epmu. byniBenbHe iHQoOpMaliliHe MOJETIOBaHHS 3BAPHOTO
MOHTa)KHOT'O By3J1a CTajeBO1 (hepMU 13 3aCTOCYBAHHSIM IPOrPaMHOro 3a0e3MeyeHHs
Tekla Structures.

IpakTnune 3auaTTsa 12. Po3poOka kpeciaeHb Ha Kapkac BUPOOHUYOT OY/1BI1
craaii KM 13 3actocyBanHsM mnporpamHoro 3a0e3mneueHHs Tekla Structures.
[IpaBuna BukoHnanHus kpeciaeHb KM. I'enepyBaHHs BIIOMOCTI €JI€MEHTIB.

[pakTnune 3anarra 13. Po3poOka kpecienb craneBoi pepmu cramaii KM/I.
[IpaBuna BuxoHaHHs kpeciienb KMJI. Ckiaganus cnernudikailii Ha BiIIpaBHUN
enemeHT (depmu. Kpecnenns 30ipok, CTBOPEHHS BHUIIB KpecieHb 30ipKu
(BiAmpaBHOTO  €JIeMEHTa), JOoJaBaHHSA TaOuuib crnenudikaiiii, CTBOPEHHS
HEOOXITHUX PO3pI3IB Ta BY3JIB, PO3MIPHHUX JiHIA Yy CEpPEAOBHILI MPOTPAMHOTO
3abesneuenHs Tekla Structures.

IpakTnune 3ausarra 14. Po3poOka KpeclieHb CTYMIHYACTOi KOJIOHU
BupoOHuuoi OymiBmi cramii KMJI. Ckinaganns cneumdikauii Ha BigIpaBHUN
eneMmeHT kosnoHu. Kpeciienns 3aransHoro Buay. CTBopeHHs Tabmauil crenudikaris
ButpaT craji. CTBOpeHHs PO3pi3iB KpecjeHHs Ta By3/diB. EKCoOpT roToBUX 110
BUnycky kpecienb B ¢opmar PDF ta DWG y cepenoBuiii mnporpaMHOTo
3abesneueHHs Tekla Structures.

InguBinyanbHi 3aBa1aHHA (KypcoBa podora)
KypcoBa po6ora Ha Temy «IIpoekTyBaHHSA CTaJ1€BOr0 KapKkacy po0o4oi
TJIOIIAKI»

Cxkrnag KypcoBi poOoTHu:

— Po3paxynkoeo-noscHio8anvHa  3anucka, 1O BHUCBITIIOE  HACTYIHI
NUTAHHSA:  PO3pOOKY  KOHCTPYKTHMBHO-MApKyBaJdbHOI  CXE€MH  OaJKOBOIO
MEPEeKPUTTS. YCKIAIHEHOTO THUIlY; PO3PaxXyHOK HACTHIy 1 O0ajJoK HacTHIY;
PO3paxXyHOK JPYropsaHUX Oanok OaJKOBOTO MEPEKPUTTSA; PpPO3PaXyHOK 1
KOHCTPYIOBaHHS TOJIOBHMX 0aJoK CKIAJ€HOro TNepepidy; pOo3paxyHOK 1
KOHCTPYIOBAHHSl LIEHTPAJIbHO-CTUCHYTOI KOJOHU CYLUUIBHOTO 1 HACKpI3HOTO
nepepisiB; po3paxyHOK 1 KOHCTPYIOBaHHs BY3JiB. Po3paxyHKOBO-TIOSICHIOBaJIbHA
3anucka Mae opieHToBHUI o6car Bif 30 g0 50 ctopiHok A4 Tekcty (keryib Times
New Roman, mpudt 14, inteppai 1,5, ab3ai — niepina ctpoka, Biactym 1,25 cm).

— I'paghiuna yacmuna Kypcoeoi pob6omu CKI1aiaeTbcs 3 2 apKyuliB Gopmary
A2, odbopmieHUX 3TiIHO AII0OYMX HOPMATUBHUX NOKyMEHTIB. I'padiuna yactuna
PO3paxyHKOBO-TpadiuyHOI pOOOTH BUKOHYETHCS 13 3aCTOCYBAaHHSM IPOTrPaMHOI0O
3a0e3nmeyeHHs, 1[0 peali3ye TEeXHOJOoril OyIiBedbHOTO 1H(POPMAIIHHOTO
MOJICJIIOBAHHS, 1 OXOIUIIOE CXEMYy PO3MIIICHHS E€JEMEHTIB 3 MapKyBaHHSIM Ta
BIJIOMICTIO €JIEMEHTIB, BIAMOBIAHI po3pi3u Ta By3nu (Ha craaii KM), a Takox
BIIMIPaBHI MapKu TOJIOBHOI OalKy Ta KOJOHU 31 crenudikaiiero ctami (Ha craaii
KMJI).
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Jlitepatypa, 10 pPEKOMEHAYEThCS [UIsi BUKOHAHHA KypCcOBOI poOoTH,
HaBeJleHa y LI poOouill mporpami, a B €IEKTPOHHOMY BUTJISIZII BOHA PO3MILIEHA Y
BiZIMOB1IHUX KoMaHAax miaatdopmu MS Teams ta Ha OcBitHbOMY caiiTi KHYBA.

TexcT KypcoBoi poOOTH MOAAETHCA BUKIaAauy He MI3HIIIe, HDK 32 2 THXKHI J0
MoYaTKy 3ajiikoBoi cecii. Buknmagau wmae mnpaBo BumaraTtd Bij 3100yBada
JIOOTIPAIIIOBaHHS KYypCOBOi POOOTH, SKIO BOHAa HE BIJINOBIJA€ BCTAHOBJICHUM
BHUMOT'aM.

Pe3ynbTaTi MOTOYHOT'O KOHTPOJIIO 3aHOCATHCS JI0 KypHaIy 00JIIKYy poOOTH.
[To3uTHBHA OIliHKAa TOTOYHOI yCHIITHOCTI 37100yBayiB 3a BIICYTHOCTI MIPOMYIICHUX
Ta HEBIANPAlbOBAHUX MPAKTUYHUX 3aHITh Ta MO3UTUBHI OLIHKK 3a KYPCOBY
poOOTYy € MiACTaBOIO AJI JAOIMYCKY J0 MiACYMKOBO1 (hOopMH KOHTpoJto. bamu 3a
ayJIMTOPHY pOOOTY BIMPaI[bOBYIOTHCS Y pa3i MPOMYCKIB.

InauBinyanbHi 3aB1aHHA (KypCOBHMI MPOEKT)
KypcoBa po6ora Ha Temy «IIpoekTyBaHHS cTAJ€BOI0 KapKacy
OIHOIIOBEPXO0BOi BUPOOHMYOI OyXiBJID)

Ckiag KypcoBOTO MPOEKTY:

— Po3paxynkoeo-noscHio8anvHa  3anucka, 1O BHUCBITIIOE  HACTYyIHI
MUTAHHS: KOMIIAHYBaHHS KapKacy OJHOTOBEPXOBOI BUpOOHMUOI OyAiBIi; Mig0ip
B’s13eil; 30ip HaBaHTaX€Hb Ta CTATUYHUNA PO3PAXyHOK IOMEpPEYHOi pamu 13
BU3HAUYCHHSIM PO3PAaXyHKOBUX CIOJIy4YE€Hb BHYTPIIIHIX 3YyCHUJIb B €JEeMEHTaX
KapKacy; po3paxyHOK 1 KOHCTPYIOBaHHS CTYIIHYACTOT KOJIOHU paMu; PO3PaXyHOK
1 KOHCTpPYIOBaHHS HACKpI3HOTO pHErJd TMONEPEeYHOi paMu; pO3paxyHOK 1
KOHCTPYIOBaHHS ~ BY3JlIB  HAacKpi3HOro  purens  pamu.  Po3paxyHkoBo-
MOSICHIOBAJIbHA 3allMCKa Ma€ OpIEHTOBHUM o0csT 10 50 cTopiHOK A4 TeKCTy (Kerb
Times New Roman, mpudt 14, inTepBan 1,5, ab3ai — nepiia ctpoka, Biacryn 1,25
CM).

— I'paghiuna uacmuna Kypcosozo npockmy CKIaJa€Tbcs 3 3 apKylliB
dbopmary A2, opopmIIeHUX 3T1IHO MIFOYUX HOPMATUBHUX JOKYMEHTIB. I'padiuna
YacTUHA PO3PaxyHKOBO-TpadiyHOT pPOOOTHM BHUKOHYETHCS 13 3aCTOCYBAHHSIM
mporpaMHoOro  3a0e3nedeHHs, 110  peadidye  TeXHOJIorii  OyaiBeJIbHOTO
1HOpMaALIIITHOTO MOJIENIIOBaHHS, Ta OXOIUIIOE CXEMY pO3MILNIEHHS HECYy4Hux
€JIEMEHTIB 3 MapKyBaHHSIM Ta BIOMICTIO €JIEMEHTIB, BIAMOBIIHI pO3pi3U Ta BY3IHU
(2 apxymnn craaii KM), a Takoxx BIINpaBHYy MapKy cTajaeBoi Qepmu 31
cnenudikamiero crami (1 apkym cramaii KMJI).

Jlitepatypa, 10 pPEKOMEHAYETbCS JUIsi BUKOHAHHA KypCcOBOI poOoTH,
HaBeJleHa y LI poOouill mporpami, a B €IEKTPOHHOMY BUTJISIZII BOHA PO3MIIIEHA Y
BiZIMOB1IHUX KoMaHAax miaatdopmu MS Teams ta Ha OcBitHbOMY caiiTi KHYBA.

TexcT KypcoBoi poOOTH MOAAETHCA BUKIaAauy He MI3HIIIEe, HDK 32 2 THXKHI J0
MoYaTKy 3ajiikoBoi cecii. Buknagau wmae mnpaBo BumaraTtd Bij 3100yBada
JIOOTIPAIIIOBaHHS KYypCOBOi POOOTH, SKIIO BOHAa HE BIJIOBIJA€ BCTAHOBJICHUM
BUMOTaM.

Pe3ynbTaTii MOTOYHOT'O KOHTPOJIIO 3aHOCATHCS JI0 KypHaIy 00JIIKYy poOOTH.
[lo3uTHBHA OLIIHKA MOTOYHOI YCHIIIHOCTI 3100yBayiB 3a BIICYTHOCT1 MPOIYIIEHUX
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Ta HEBIANPALbOBAHUX MPAKTUYHUX 3aHATH Ta TMO3UTUBHI OIIIHKUA 32 KYpCOBUM
IPOEKT € MIACTaBOIO JJIs JOMYCKY A0 MiJICYMKOBOi opmMu KoHTpousto. bamu 3a
ayJIMTOPHY pOOOTY BIMPAI[bOBYIOTHCS Y pa3i MPOMYCKIB.

Po3noain ronun camocTiiiHoi podoTH 3100yBaviB

Monaynb Bun camocTiitnoi po6oT Kinpkicts
TOJAVH

Mopayne 1 | I[linroToBKa 10 JEKIIMHUX 3aHSITh 6,5
[TinroToBKa /10 MPAaKTUYHKUX 3aHSThH 6
BukonanHs kypcoBoi poOoTu 30
[ligroroBKa /10 eK3aMeHy 30
Temu, K1 BUHOCSATBLCS HAa CaMOCTIHHE 125
OITpaIfOBaHHS ’
Pa3om 3a moayJiem 1: 85

Mopynb 2 | I[linroToBKa 10 JEKIIMHUX 3aHSITh 7
[TinroToBKa 10 MPAKTUYHKUX 3aHSAThH 7
BukoHaHHSI KypCOBOTO ITPOEKTY 45
[ligroroBka /10 3ajiky 6
Temu, K1 BUHOCSATBLCS HAa CaMOCTIHHE 14
OTIPAIFOBAHHS
Pa3om 3a moayJiem 2: 79

MeToaH KOHTPOJIIO TA OLiHIOBAHHA 3HAHb
3aranpHe OIIHIOBAHHS 3JIMCHIOETHCS 4Yepe3 BHUMIPIOBAHHS pE3yJIbTaTIB
HaBYaHHS y (OPMI MPOMDKHOTO (MOAYJIBHOI0) Ta MiJACYMKOBOT'O KOHTPOJIIO (ICTIHT,
3aXUCT IHAUBIAYaJIbHOT POOOTH TOINO) BIAMOBIIHO JO BHUMOT 30BHINIHBOI Ta
BHYTPIIIHBOI CUCTEMU 3a0€3ME€UEHHS IKOCT1 BUIIOT OCBITH

oniTka mWox0 akageMivHOI 100POYECHOCTI

TexcTu 1HAMBIAYaNbHUX 3aBJAaHb (B T.4. Yy pa3i, KOJIM BOHU BUKOHYIOTHCS Y
dbopmi mpezeHTanii abo B 1HIIUX (oOpMax) MOXKYTh NEPEBIPSAIOTUCH HA ITUIAriar.
JUis 1minei 3axucTy I1HAMBIAYaJbHOIO 3aBJaHHS OPUTIHAIBHICTH TEKCTY Mae
cknagatu He wMeHme 70%. BuUKIIOYEHHS CTaHOBISTh BUMAAKU 3apaxyBaHHS
nyosmikanii 3700yBadiB 'y Marepiajlax HAyKOBUX KOH(MEpEHIlsAX Ta IHIIHUX
HAyKOBUX 301pHHUKAX, SIK1 BK€ MPOUIIUIN MEPEBIPKY Ha IIariar.

CrucyBaHHA MiJl Yyac TECTYBAHHS Ta IHIIMX ONMMTYBaHb, SIKI MPOBOJATHCA Y
NUCbMOBIN (hopMi, 3a00pOHEH] (B T.4. 13 BUKOPUCTAHHSAM MOOUIBHUX J€BalCiB). Y
pa3i BuUsBJIEHHS (akTiB crnucyBaHHS 3 OOKy 3400yBaua BiH OTpUMYE IHIIE
3aBlaHHs. Y pa3l MOBTOPHOIO BHUSIBICHHS MPU3HAYAETHCS JOMATKOBE 3aHATTS JJIs
MPOXOJIKEHHS TECTyBaHHS.

IHoniTuka moao BiABiAyBaHHSA
3100yBay, SKUWA MPOMYCTUB AYJUTOPHE 3aHATTA 3 MOBAKHHUX NPUYUH, MA€E
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MPOJEMOHCTPYBATH BHKJIAJayy Ta HaJaTU 0 JAeKaHaTy (akylbTeTy JOKYMEHT,
AKUH 3aCB1IYYE L1 MPUUUHHU.

3a 00’€KTUBHMX MPUYHMH (XBOpoOa, MIKHAPOJHE CTa)KyBaHHS, HAyKOBa Ta
HAyKOBO-TIPAaKTHMYHAa KOHGeEpeHIiss (KpYJIMid CTUI) TOILIO) HaBYaHHS MOXKe
B110yBaTUCh B OHJIAIH (hOpPMI 32 IOTOIKEHHSM 13 KEPIBHUKOM KYpCY.

3 moBakHOI MPUYMHU (XBOpoOa uW 1HIII OOCTaBUHHM HENepeOOpHOI CHUIIM)
B1JIBIIyBaHHS JICKI[IWHUX 3aHITh MOXKe OyTH 3aMiHEHO Ha BUKOHaHHS pedepary 3a
TEMOIO JIEKLIMHOTO 3aHATTS AJI BpaxyBaHHs OaliB y MiICYMKOBOMY KOHTPOJII.

MeToau KOHTPOJIIO

OcHoBHi (popmu ydacTi 3700yBadiB y HaBUAJIbLHOMY MPOILIECi, IO MiJISATAI0Th
MOTOYHOMY KOHTPOJIIO: BHUCTYN Ha NPAKTUYHUX 3aHATTAX; JIOMOBHEHHS,
OTOHYBaHHS /IO BHUCTYIly, pElEeH3i1d Ha BHUCTYI, y4acThb Yy JHUCKYCISIX; aHami3
nepiopkepes; MUCbMOBI 3aBJaHHs (TECTOBI, IHAUBIAyalbHI poOOTH Yy (opmi
pedepariB); Ta 1HIII NUCbMOBI pob0TH, 0OPMIIEH] BIAMOBIAHO 10 BUMOr. KoxkHa
TeMa Kypcy, 1110 BUHECEHa Ha JICKIIWHI Ta MPaKTUYHI 3aHATTS, BIANPALbOBYETHCS
3no0yBadyamu y Tiil uu 1HIIIM Gopmi, HaBeaeHi Buie. OOOB’sI3KOBAa MPUCYTHICTh
Ha JEKUIHHUX 3AHATTIX, aKTUBHICTh BIIPOJIOBXK CEMECTpY,
BIJIBIlYBaHHS/BIANIPALIIOBAHHS yCIX ay[UTOPHUX 3aHATh, BUKOHAHHS 1HIIMX BUAIB
po0iT, mependaueHNX HAaBUYAJIBHUM TIJIAHOM 3 I[i€1 TUCITUTUIIHU.

[Ipu ouiHIOBaHHI PiBHA 3HaHb 3100yBaya aHai3y NJIATAIOTh:

- XapaKTePUCTUKHU BIITIOBII: I[TICHICTB, MMOBHOTA, JIOTIYHICTb,
OOTpYHTOBAHICTh, MPABUILHICTD;

- SIKICTh 3HaHb (CTYMIHb 3aCBOE€HHA (PAaKTHUUHOIO Marepiaiy): OCMHUCIEHICTD,
rMOWHA, THYYKICTh, JI€BICTh, CHCTEMHICTb, Y3araJIbHEHICTh, MIIHICTB;

- CTyniHb C()OPMOBAHOCTI YMIHHS TO€JHYBAaTH TEOPIlO 1 MPAKTUKY TMiJ] 4ac
PO3IJISAly CUTyallll, TPAKTUYHUX 3aBAaHb;

-pIBeHb BOJIOJIHHS PO3YMOBUMH OIEpalisiMU: BMIHHS aHali3yBaTH,
CUHTE3yBaTH, MOPIBHIOBATH, a0CTparyBaTH, y3arajibHIOBaTH, pOOUTH BUCHOBKH 3
npo0em, 10 pO3rAsAaloThCS;

- IOCBIl TBOPYOi AISUTBHOCTI: YMIHHS BUSBIISTH MpoOJeMHU, po3B’A3yBaTH iX,
dhopmyBaTH TiMOTE3H;

-caMocTiiHa poOoTa: poboTa 3 HABYAJIbHO-METOAUYHOI0, HAYKOBOIO,
JOTIOMDKHOIO  BITUM3HSHOIO Ta 3apyODKHOIO JIITEpaTypor 3 TMHUTaHb, IO
pPO3IJIAAI0THCS, YMIHHS OTpPUMYBaTH IH(POpPMalil0 3 PI3HOMAHITHUX JIKEpel
(TpaguuiiHUX; cHellalbHUX MepIOANYHUX BuaaHb, 3MI, Internet Toio).

TecToBe oONMUTYBAHHA MOXE INPOBOJAUTUCH 32 OAHUM aboO KiIbKOMa
3MICTOBUMHU MOIYJIsIMH. B ocTaHHbOMY BHUIAAKy O0aiu, sIKI HapaxXxoBYIOTbCS
3100yBauy 3a BIANOBIAI HAa TECTOBI MUTAHHS, MOAUISIOTHCS MiIXK 3MICTOBHUMU
MOJYJISIMHU.

InpuBinyanbHe 3aBaaHHsi (KypcoBUM NPOEKT/KypcoBa poOOTa) miaJisrae
3aXMCTy 3/100yBaueM Ha 3aHATTSAX, K1 IPU3HAYAIOTHCS J10JIaTKOBO.

Jlitepatypa, 1110 peKOMEHY€ETbCA ISl BUKOHAHHS 1HAMBIAYaJbHOTO 3aBAaHHS,
HaBeJleHa y LIl poOoyiil mporpami, a B €JISKTPOHHOMY BUTJISAJII BOHA pO3MIilll€Ha HA
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Ocsitabomy caiiti KHYBA, Ha cropinii kadenpu.

Tekcr 1HAUBIYaTBLHOTO 3aBIaHHS MMOJAETHCS BUKIIAIauy HE MI3HIIIe, HIXK 3a 2
THDKHI JIO TIOYaTKy 3aJIIKOBOI cecii. Bukianay mae mpaBo BumaraTtu Bij 3100yBaya
JOOMpAIlOBaHHS  IHAMBIAYaJIbHOTO 3aBJAHHSA, SKIIO BOHO HE BIANOBIAAE
BCTAHOBJICHUM BUMOTaM.

Pe3ynbTaTi MOTOYHOTO KOHTPOJIIO 3aHOCATHCS 10 KypHaIy OOJIKY poOOTH.
[lo3uTHBHA OLIIHKA MOTOYHOI YCHIIIHOCTI 3100yBayiB 3a BiICYTHOCTI MPOIYIIEHUX
Ta HEBIMPAIbOBAHUX MPAKTUYHUX 3aHATH Ta MO3UTHUBHI OI[IHKU 32 1HIUBITYyAIbHY
poOOTYy € MmiACTaBoOIO Il JAOIMYCKY 10 MiACYMKOBOI (opMu KOHTposto. bamu 3a
ayJIMTOPHY pOOOTY BIMPaIbOBYIOTHCS Y pa3i MPOMYCKIB.

IlincymkoBMii KOHTPOJIb 3/IIHCHIOETHCS M1 Yac MPOBEJAEHHS 3aJlIKOBOI cecii
3 ypaxyBaHHSM TIJACYMKIB IOTOYHOTO Ta MOJYJbHOro KoHTpois. Ilig wac
CEMECTPOBOT'O KOHTPOJIIO BPaXOBYIOThCSI PE3YJIbTATH 3/1adl YCiX BUJIIB HABYAJIbHOI
pOOOTH 3TiAHO 31 CTPYKTYPOIO KPEJIUTIB.

OmuiHroBaHHS TPOBOAUTKCS 3a 100-06aIbHOIO IITKAJIOIO.

Po3noaia 0auaiB sl JMCIUATLTIHMA

MOJIVJIb 1
[ToTouHe o1iHIOBAHHSA [TincymkoBuit
3MICTOBI MOy KypcoBa | xonTpoab— | Cyma Oani
1 2 pobora eK3aMEeH
20 20 40 20 100
MOJIVJIb 2
[ToTouHe o1iHIOBAHHSA [TincymkoBuit
3MICTOBI MOy Kypcosuit | kontposb— | Cyma GaniB
1 2 MIPOEKT 3aJTiK
20 20 40 20 100

lllxana oyinrosanus iHousioyaibHoi pobomu (Kypcosoi pobomu, Kypco8oco

npo€EKmMy)
Omuinka KmBmCTb Kpurepii
bamnis
BIIMIHHE BHUKOHAHHS (PO3KPUTTS TEMH, MOCUJIAHHS Ta
A 36...40 | quTyBaHHA Cy4YacHUX HAyKOBHX JDKepell (HE crapiie 5
POKIB), JOTPUMAHHSI HOPM JT0OPOYECHOCT1)
BIIMIHHE BUKOHAHHS 3 HE3HAYHOIO KUIHKICTIO MOMUJIOK
B 33 35 | BUKOHaHHA (pO3KpUTTA TEMH, MOCUJIAHHS Ta ITUTYBAHHS
CyyaCHUX HAyKOBUX JiKepesl (OUTBIIICTh 3 SKUX HE
cTapiie 5 pokiB), JOTPUMAHHS HOPM JT0OPOYECHOCT1)
BUKOHAHHS BHILE CEPEIHBOrO0 PIBHA 3 KUIbKOMa
C 30...32 | nomunkamMu (PO3KPHUTTSI TEeMH B MeXaxX 00 €KTy Ta
3aBlaHb POOOTH, MOCHJIAHHA Ta LUTYBaHHS CYYaCHHX
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HAYKOBHUX JDKepen (cepell SIKUX € Taki, 1110 He cTapuie 5
POKIB), JOTPUMAHHSI HOPM JTOOPOYECHOCT1)

D 26...29

BUKOHAHHS 3 MEBHOI KUIBKICTIO MOMWIOK (PO3KPHUTTS
TEMU B MeXax 00 €KTy Ta 3aBllaHb pOOOTH, HASIBHICTh
MOCWJIaHb Ta UTYBaHb HAYKOBHUX JIXKEpEI, HOTPUMaHHS
HOPM J00POYECHOCTI)

E 24...25

BUKOHAHHS pobotu 3aJ0BOJILHAE MIHIMaJILHUM
KpUTEPISIM MOMWIOK (PO3KPUTTS TEMH B OCHOBHOMY B
Mekax 00 €KkTy poOOTH, HASBHICTh KOHIENTYaJIbHOIO
amapaTty poOOTH, IPUCYTHICTh HE MEHIIE 5 MOCHJIaHb Ta
IIUTYBaHb HAYKOBHX JDKEpeN, JOTPUMAHHA HOPM
0OPOYECHOCTI)

Lllkana oyintosanus MOOYIbHUX MA NIOCYMKOBUX KOHMPO.IIG

Ominka banu
A 18...20
B 16...17
C 15
D 13...14
E 12
LIxana oyinroeanns.: nayionanvna ma ECTS
Cyma GariB 3a BC1 BUIU Omwiuka ECTS O1iHKa 3a HaIOHAJIBHOIO
HaBYAJIbHOI JISUTBHOCTI HIKaJIOK0
90 — 100 A
82 — 89 B
74 — 81 C 3apaxoBaHO
64 — 73 D
60 — 63 E
He 3apaxoBano 3
35-59 FX MO>KJIUBICTIO TIOBTOPHOTO
CKJIQJIaHHSI
He 3apaxoBano 3
0-34 F 000B’I3KOBUM MTOBTOPHUM
BUBYCHHSIM TUCIUIUTIHU

YMoOBH I01yCKY 10 MiICYMKOBOI'0 KOHTPOJII0

YMOBOIO JOMYyCKYy [0 37a4l ICOUTY € 3axUCT IHAMBIAYalbHOI poOOTH
(KypcOBOT0 IIPOEKTY Ta KYpPCOBOT pOOOTH) Ta CKIAJaHHS MOIYJIBHUX KOHTPOJIIB.

3n00yBauy, SKUWA Ma€ MIACYMKOBY OIIIHKY 3a JUCHUIUTIHY (Ticas 37aui
3aJliKy/ek3aMeny) Big 35 10 59 GaiiB, MpU3HAYAETHCS 10JJaTKOBA 3aIiKoBa cecid. B
IIbOMY pa3i BiH MOBMHEH BUKOHATH JIOJIaTKOBI 3aBJIaHHS, BU3HAYCHI BUKJIAaYCM.

3100yBay, SKWH HE BUKOHAB BHUMOI pPOOOYOI TporpamMu IO 3MICTOBHX
MOJYJSIX, HE JOMYCKAEThCS A0 CKJIaJaHHs MiJICYMKOBOTO KOHTpouto. B bomy pasi
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BiH MOBUHEH BMKOHATH BHU3HAYE€HE BUKJIAJayeM JIOJATKOBE 3aBJAHHS IO 3MICTY
BIJIMOBIJHUX 3MICTOBUX MOJIYJIIB B IEPI0Jl MIXXK OCHOBHOIO Ta JIOJATKOBOIO CECISIMHU.

3100yBau Mae mpaBoO Ha OMPOTECTYBAHHS PE3YJIbTATIB KOHTPOJIS (AIMEJIAIIIO).
[IpaBuna nojgaHHs Ta PO3IJIANY amneldllii BU3HAUYEHI BHYTPIIIHIMU JOKyMEHTaMU
KHVYBA, sxi po3mimieni Ha caiiti KHYBA Ta 3MicT sikux 10BoauThcs 3100yBavyaM
710 TIOYATKy BUBYEHHS AUCIUILIIHH.

MetoauuHe 3a0e31MeYeHHA TUCIUILTIHA

HinpyyHnuku:

1. C.I.Lbinuk, O.B.IllmmanoBcekuii, JI.I. JlaBpinenko, O.O. Himos. Cranesi
koHcTpyKIii: Tom 1. OcHoBH po3paxyHKy. EnemenTn koHcTpykiii: [limpydanuk
U1 BUIIUX HaBUYAIBHUX 3akKiamiB/ Pexomenoosano Buenoio padoio KHYBA ons
cmyoenmis cneyiarvnocmi 192, npomoxon Nel4 eio 27.10.2023. — KamsaHenb-
[Moxinbcekuit «Pyta», 2024. — 384 ¢

2. MeraneBi koHctpykuii. Tom 2. KoHcTpykuii MeTaneBHUX KapKaciB
npoMucIoBUX OyaiBenb: [liapydHuk ais BUIIMX HaBuanbHUX 3aknaaiB/ bimuk C.1.,
[Mumanoscbkuit  O.B..  JlaBpinenko JL.I., Bomogumupcekuii B.O. —
Kamsnenslloainscekuii: Pyta, 2021. — 448 c.

HaguasbHi nocioOHMKuU:

3. Komm’toTepHi  TEXHOJOT1i MPOEKTYBaHHS  METAJIeBUX  KOHCTPYKIIIH:
HaBuanbHui mociOHuUK / M. C. bapa6am, C. B. Ko3znos, I. B. Mensenenxo. - K.
HAY, 2012. - 572 c.

4. Ironun €. [. BIM-texHonorii MeTaJieBUX KOHCTPYKI[ii: HaBYalbHUN
MOCIOHUK JJIsI CTYJEHTIB cremiaabHoCcTl 192 «byn-Bo Ta mMUBUIbHA 1HXEHEPLsT» /
€ .I. Lronun; KuiBcbkuil HalioHanpHUW YH-T Oyn-Ba 1 apxitekTypu. — Kuis:
KHVYBA, 2024. — 200 c.

5. ByaiBenbHl KOHCTpyKIii. MeTaneBi KOHCTPYKIII: HAaBYaJbHUM MOCIOHHK
IUIsl CTYAEHTIB crienianbHocTl 192 «byn-Bo Ta nuBiibHa imxenepisn» / 1.O.Ckispos;
KuiBcpkuil HanioHaiabHUM YH-T Oya-Ba 1 apxitektypu. — Kui: KHYBA, 2021. —
167 c.

6. Hitos O. O., Hinoa T. O. MeraneBi koHcTpykili. bamnku. Komonu:
HaBYAJILHUM TTOCIOHUK JIJIsl BUIIIMX HaBUYAJbHUX 3aKkiajiB. Bum. 3-e, mepepo0. 1 mor.
Kwuis: BunaBauirso Jlipa-K, 2024. — 240c.

MetoauuHni podoru:

7. BIM-TexHonorii MeTajlleBUX KOHCTPYKLIA. MeToAuuHl BKa3iBKH 10
BUKOHaHHS po3paxyHkoBo-rpadiunoi podoru/ Yki. : €. I. [romun. — K., KHYBA,
2022.

8. Konctpykiii OyniBens 1 cropyd. MertaneBi KOHCTpyKIii. Po3paxyHok i1
KOHCTpYIOBaHHsI OankoBoi KIITKM [EnexTpoHHuii pecypc]: MeTon. BKa3iBKHU 10
BUKOHAHHS MPAaKTUYHUX 3aHATH Ta KypcoBoi pobotu / 1.O. Cxnsapos, T.O. Hinosa,
T.C. CknspoBa. — Kuis : KHYBA, 2025. -96 c.
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9. CraneBi koHcTpykiii. Odopmienns kpecienb Mapkun KM-KM]]
cTyneHTchkux poOiT [Enextponnuit pecypc]: [Texcrt] /binuk C.I., AmameHko
B.M., Toukauee B.I'., I'mirtia O.b., Hyxuuii B.B., Jlaypos M.K., rormuna €.1. ;
KuiB. nat. yH-T Oya-Ba i apxit. . — Kuis : KHYBA, 2024. — 48 c.

10. CtaneBi koHcTpykiii.IlosicHIOBalIbHI 3allUCKU TPOEKTHOI Ta pPoOOUOi
nokymenTaiii [Tekct] / bimuk C.I., bumuk A.C., Angamenko B.M., Tonkauees B.I".,
I'mitia O.b., Hyxuuit B.B., JlaypoB M.K., [ronun €.1. ; KuiB. Hau. yH-T Oya-Ba i
apxit. — Kuis : KHYBA, 2024. — 20 c.

11. CrameBi KOHCTpPYKIii: MeToauuHl peKOMeHJallli 10 IPOBEACHHS
MPaKTUYHUX 3aHATH Ta OpraHizaiii caMoCTiiiHOI poOOTH 3 HaBYAJIbHOI JUCITUILIIHH
/ Yxnan. JLI. JIaBpinenko Ta iH. — K.: KHYBA, 2023. — 20 c.

In¢gopmauniiibi pecypen:

12. 1bH B.2.6-198:2014. Cranesi koHctpykiii. Hopmu npoektyBanus. — K.:
Minperion Ykpainu, 2014.

13. IBH B.1.2-2:2006. Cuctema 3a0e3nedyeHHsS HAAIMHOCTI Ta O€3meKu
OyniBenbHUX 00'ekTiB. HaBanTtakenus 1 BrumBu. Hopmu npoekryBanns. — K.:
Minperion6yn Ykpainu, 2007.

14. 1bH B.1.2-14-2009. 3aranpHi npuHIUNUA 3a0€3ME€UeHHs] HAAIHHOCTI Ta
KOHCTPYKTHBHOT Oe31eku OyaiBenb, Copy/, OyIiBelbHUX KOHCTPYKIIIH Ta OCHOB.
— K.: Minperion6yn Ykpainu, 2010.

15. ACTY b B.1.2-3:2006. [Iporunu 1 nepemimieHHs. BuMoru npoexkTyBaHHS.
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