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POBOYA INPOT'PAMA HABYAJIBHOI JTHCHHILIIHH

3AJIIBOBETOHHI KOHCTPVYKIIII

PiBeHb BHINOI OCBITH  mepmui (0akanaBpcbKHi)
['any3s 3Hanb 19 ApxiTekTypa Ta OVAIBHHIOTBO
Crnemianesicts 192 ByaiBHHOTBO Ta HHBLILHA |
IHAKeHepis
OcgiTHs nporpama Micbke OyAIBHHIOTBO Ta rocnoaapcrso
Craryc AMCUMILTIEHE  000B’s3K0Ba
MogBa HaBuaHHs  yKpaiHCbKa

Yxropoa 2022




PoGoua nporpama naruaibiol ancuumning «3asizoberonni koncrpykuii» uis 1100yBa41B BHIIO]
ocpiTH ranyii snans 19 Apxirekrypa rta Gyainmmurso crneniagpnocti 192 byisuuurso Ta
UMBLALHA DBokenepis ocRiTHLOT niporpamMu Michke Oy IIBHHITTBO Ta TOCNOAAPCTBO.

Poipobunk: Pizak B.B.. nouent kadeapu Micbkoro Oya1BHHITBA Ta rocnoapcTaa.

Pobouy nporpamy po3rissHyTo Ta 3aTBEp/DKEHO Ha 3aciianHl KadeIpu
MICBKOTo OyIIBHHIITBA Ta roCroapcTna

npoTokoa Ne 2 Bix «22» BepecHS p.

B.o.3aBiayBaua kadenpu noit. Jliana KAMHI |

CxBaJIeHO HAYKOBO-METOAHYHOIO KOMICIEIO 1HXKEHEPHO-TEXHIYHOIO (QaKyJIbTETY

nmpoTokos Ne 1 B «28» Bepecus 2022 p.

["0/10Ba HAYKOBO-METOJIMYHOT KOMICIT %nou.@ccaﬂa ['ATTAK

© Pi3ak Bacuns Bacunsosuy, 2022 p.

© JIBH3 «¥Yxropojacbkuii HalionaisHuii ynisepeurer», 2022 p.




a Pi3ak B. B. «3ani306eTOHHI KOHCTPYKLii» 2022

1. Onuc HaBYaAJBLHOI JHCHUILIIHA

P03l10}1i.]'l roauH 3a HaB4YaJIbHHUM IVIAHOM

HaiimenyBaHHs
HOKa3HUKIB Jlenna popma 3aoyna gopma
HaBYaHHS HABYAHHS
Kinbkicts kpegutiB EKTC — 5 Pik miaroroBku:
3aranpHa KUIBKICTH ToauH — 150 4 4
Kinbkicte MoyiB — 2 CemecTp:
7 8
THXKHEBUX TOJMH
c " ol Jlekmii:
JUIS IeHHO1 (hOpMU HaBYAHHSL:
38 10
ayJIMTOpHUX — 3
AV [IpakTruHi (ceMiHapChKi):
CaMOCTIHHOT poOOTH cTyeHTa — 3 pa (ceminapcpki)
22 8

By miicyMKOBOT0 KOHTPOJIFO: ICITAT

[HauBiqyansHa poboTa (KypCOBHA MMPOEKT):

30

30

®dopma MiICyMKOBOTO KOHTPOJIIO: YCHUM

CamocriitHa pobora:

60

102
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2. MeTa HABYAJLHOI JUCIUILJIIHNA

MeTor0 BHUBYEHHS HaBYaJIbHOI AMCHMIUIIHM «3ai300€TOHHI KOHCTPYKID» € OIaHyBaHHS
CTYACHTaMH CIIeLIaTbHOCTI MicbKe OyIiBHUIITBO i TOCMOAPCTBO OCHOB KOHCTPYIOBAHHS 1 PO3PaxyHKY
OyliBeJIbHMX KOHCTPYKIIH 13 3a11300€TOHy, 00JacTi HOTO paIlioHaIHbHOTO BUKOPUCTAHHS 1 TEXHOJOTI]
BUT'OTOBJICHHS.

BinnoBinHO 10 OCBITHBOI MPOrpamMH, BUBUEHHS AUCHUIUIIHM CIpHse (OpMyBaHHIO Yy 3100yBauiB
BUIIIOT OCBITH TAaKUX KOMIIETEHTHOCTEH:

- IK 3patHicTh pPO3B’sA3yBaTH CKJIAHI CIEMiaii3oBaHl 3afavi OyIIBHHUIITBA Ta IUBLIBLHOT

1HXKeHepii.

- 3KO02. 3HaHHs Ta po3yMiHHS IIpeIMETHOT 001acTi Ta npodeciifHoi AIsITbHOCTI

- CKOl. 3parHicTh BUKOPUCTOBYBATH KOHIIENTyajdbHI HAayKOBI Ta MpaKTUYHI 3HAaHHA 3
MaTeMaTHKH, XiMii Ta (i3UKH IS PO3B’SI3aHHS CKJIAMHUX MPAKTUYHHX TMPOOJIEM B ramysi

OyIIIBHUIITBA Ta IIUBLILHOI 1HXKEHEPII.

- CKO03. 3gaTHicTh MpOEKTyBaTH OyAiBEIbHI KOHCTPYKIIii, OyAiBii, criopyau Ta [HxeHepH] Mepexi
(BiamoBimHO [0 cmemiamizanii), 3 ypaxyBaHHSM 1HXXEHEPHO- TEXHIYHUX Ta pecypco30epirarounx
3ax0/1iB, 6e30ap’€PHOTO MPOCTOPY, MPABOBUX, COIIAILHUX, €KOJIOTTYHHUX, TEXHIKO-€KOHOMIYHHX
MOKAa3HUKIB, HAYKOBMX Ta €TUYHHUX ACIMEKTIB, 1 CY4YaCHUX BUMOI HOPMATHBHOI JOKyMEHTAIl y

chepi apXiTeKTypu Ta OYIIBHUIITBA, OXOPOHHU JOBKULIA Ta O€3MEKH Iparii.

- CKO4. 3parHicth oOupatd 1 BHKOPHUCTOBYBAaTH BIAMOBIAHI OONagHaHHS, MaTepiaiH,
IHCTpyMEHTH Ta METOAM Ui TIPOEKTYBaHHA Ta peaji3alii TEeXHOJIOTIYHUX IPOLECIB

Oy/1IBEJIbBHOTO BUPOOHUIITBA.

- CKO09. 3garHicTh 371iICHIOBATH OpraHi3alilo Ta KepiBHUITBO MpodeciiiHUM pO3BUTKOM OCi0 Ta

rpyn y cdepi apxiTeKTypH, OyAiBHUAIITBA Ta MiCTOOY TyBaHHS.

- CKl11. BonoaiHHs TEXHOJOTIYHUMH IPOLECAMU IPU 3BEJCHHI, OMOPSAKEHHI Ta eKCIUTyaTarii

OyAiBenb 1 CIIOpPyY/l Ta MOHTAXY 1H)KEHEPHUX CHCTEM 1 MEPEXK.

- CKIl12. 3HaHHS TPUHIHMIIB TPOCKTYBAHHS MICBKUX TEpUTOpii Ta 00’€KTiB 1HPPACTPYKTYpH 1

MICBKOTO TOCITO/IapCTBA.

- CKI13. 3natHicTh 10 MPOBEACHHS MICTOOYAIBHUX PO3pPaxyHKiB, PO3POOKH MPOEKTIB TUTAHYBAHHS

MICBKUX TEPUTOPIH, BYJTHUIb 1 AOPIT, yMIHHS OLIIHUTHU NMPOEKTHI PIIlIEHHS.
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- 3. IlepeaymMoBH 1Jisi BUBYEHHSI HABYAJIbHOI JUCUMILIIHA

[lepenymoBaMu BUBYEHHS HaBUYAIbHOI JAMCHHUILIIHM «3ai300€TOHHI KOHCTPYKII(» € OMaHyBaHHS
Takux HaBuanbHUX qucturiid (HJ]) ocBitHbo1 porpamu (OI1):

OK 6 ®diznka;

OK9 TeopeTnuna MexaHika,

OK 12 Omip maTepiais;

OK13 BbyniBenbHa MexaHika;

OK 29 ApxiTekTypa OyiBesb Ta CIOpy/I;

OK 26 BbyniBenbHe MaTepiano3HaBCTBO;

4. OuikyBaHi pe3yJbTaTH HABYAHHS

BiamoBigHO 10 OCBITHBOI MPOTpaMu MICHKOTO OYIBHHUIITBA Ta TOCTIOJAPCTBA, BUBYCHHS HABUATLHOT
JTUCIUTLIIHA TIOBUHHO 3a0€3MeYUTH JOCITHEHHS 3100yBadyaMH BHUIOI OCBITH TaKUX MPOTPAMHHX

pe3yabTartiB HaB4yaHHs ([IPH):

IIporpamHi pe3yibTaTH HABYAHHA HIu¢p ITPH

3acTocoBYyBaTH OCHOBHI  Teopii, METOAW Ta TPUHLIUNNA MATEMATUYHHX,
MPUPOJHUYMX, COIIAIBPHO-TYMAaHITAPHUX Ta €KOHOMIYHUX HAayK, CydacHI MOJEI, PHO1.
METOAM Ta MPOTrpaMHi 3acO0M MIATPUMKH HPUNHHATTA pIlIeHb Ui PO3B’S3aHHS
CKJIQJHUX 3aJa4 OyJIBHHUIITBA Ta IUBLILHOI IH)KEHEPII.

[IpoekTyBaT Ta  peali3oByBaTH  TEXHOJIOTIYHI  mporecu  OyAiBeIbHOTO

BUPOOHMIITBA, BAKOPHCTOBYIOUH BiJIITOBIIHE OOJIaHAHHS, MaTepiaau, IHCTPYMEHTH PHO4.
Ta METOJTH.
BuxopuctoByBatr Ta po3po0isATH TEXHIYHY JOKYMEHTAIlI0 Ha YCIX CTajisax PHO5

JKUTTEBOT'O IIUKITY OYIIBEILHOI IPOTYKIIii.
BukonyBatu 30ip, iHTepIpeTaiil0 Ta 3aCTOCYBaHHS [aHUX, B TOMY 4YHCIi 3a
pPaxyHOK TOIIyKy, 0OpOOKH Ta aHami3y iH(opMarllii 3 pi3HUX JpKeped. PHO7.

PamionansHO 3acTOCOBYBaTH CydacHi OyJiBeJIbHI ~Martepiajad, BHpPOOM Ta
KOHCTPYKILIi Ha OCHOBI 3HaHb MPO iX TEXHIYHI XapPaKTEPUCTUKH Ta TEXHOJIOTIIO PHOS.
BUTOTOBJICHHSI.

[IpoektyBaTu OyaiBelbHI KOHCTPYKILIi, OyAiBiIi, CHOPYIH, 1H)KEHEPHI MEpexi Ta
TEXHOJOTI4HI mporecu OyAiBelIbHOTO BUPOOHUIITBA, 3 ypaxXyBaHHSIM I1HXXEHEPHO
TEXHIYHUX Ta pecypco3depirarouux 3axoiiB, 6e30ap’€pHOro mpocTropy, NpaBOBUX,
COLlIaNbHUX, EKOJIOTIYHUX, TEXHIKO-€KOHOMIYHUX TIOKa3HMKIB, HAyKOBUX Ta PHO9.
€TUYHUX AacMeKTIB, 1 Cy4aCHHX BUMOI HOPMATHBHOI JOKYMEHTallli, 4YaCOBUX Ta
IHIIUX OOMEXEeHb, y cdepl apXiTeKTypu Ta OyIiBHHUIITBA, OXOPOHM JOBKLUIA Ta
Oe3IeKH Mmpalli.

Maru nornu6iieHi KOTHITHBHI Ta MPAaKTUYHI YMiHHS/HaBUYKH, MaWCTEpHICTh Ta

IHHOBAI[IIHICTh Ha pIBHI, HEOOX1IHOMY /Jisi PO3B’SA3aHHS CKJIAJAHHUX 1HXKEHEPHHX PHI2.
3a/1a4 B Tally3i IJIaHyBaHHS MICT, OyAIBHUIITBA Ta [IUBUIBHOI iHXKEHEPII.
3abe3neuyBaT HaAiiHy Ta O€3me4yHy eKCIUTyaTallilo MICTOOYMIBHUX 00’ €KTIB, PHI6.

OyiBeJIbHMX KOHCTPYKIIIH OYJ1iBEJIb, CIIOPY/L Ta IHKCHEPHUX MEPEXK.
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OuikyBaHi pe3yJbTaTH HaBUYaHHS, $KI TMOBUMHHI OyTH JOCATHYTI 37400yBauaMu OCBITH TicCIIs

OITaHYBaHHS HABYAJIBHOI TUCITUTLTIHA «3a11300€TOHHI KOHCTPYKIIII»:

OuikyBaHi pe3y1bTaTH HABYAHHS 3 AUCHMILIIHU HIn¢p ITPH

3acTOCOBYBAaTH OCHOBHI T€OpIi €JIEMEHTIB 3a11300€TOHHUX KOHCTPYKIiH 3a Pi3HOTO
CHJIOBOT'O BIUIMBY, KOMIIOHYBaHHS Ta PO3PaXyHOK €JIEMEHTIB KOHCTPYKILIN OyiBenb PHOL.
IIMBUIBHOTO Ta MPOMHUCIIOBOTO IPU3HAYCHHS

OBonoiHHS pOOOYMMH HaBHUUKaMHU €(EKTHBHO IMPAlLIOBATH CAMOCTIHHO, BUBYCHHS
MIPUPOU, OCHOBHUX METOJHMK PO3PaXyHKY 3ai300€TOHHUX KOHCTPYKIIiH; HaOyTTs
HABUYOK KOHCTPYKTUBHOTO pPO3paxyHKy; BMIHHS aHalli3yBaTU pe3yJIbTaTh PHO4, PHOS
pO3paxyHKIB Ta NMPUHAMATH ONTHMAJIBbHI NUIAXH peamizaiii y BUIJIAAI TPOSKTHUX
pIlICHb

BuxopuctoByBatr Ta pO3poOJIATH TEXHIYHY JOKYMEHTAIlil0, 3aCBOEHHS OCHOB PHO7.
MOJICJTFOBAHHSI KOHCTPYKIIIM, HAWOLIbII HAOJMKEHUX JIO PeaIbHUX
[IponemoHcTpyBaTH BMIiHHA €(EKTHBHO 3aCTOCOBYBAaTH CydacHi OymiBelbHI
MaTepiaiii, BHPOOM Ta KOHCTPYKLii Ha OCHOBI 3HaHb MPO IX TEXHIUHI PHOS.
XapaKTEPUCTHKH Ta TEXHOJIOTIF0 BUTOTOBIICHHS

BusHayatn Ta OI[iHIOBATH HAaBaHTAXXCHHS Ta HaINpPyXeHO-Ie(QOpPMOBAaHHIA CTaH
IPYHTOBHX OCHOB Ta HECYYMX KOHCTPYKIIH OyniBenb (Cropyn), y TOMY YHCII 3 PHO9.
BHKOPHUCTAHHSIM CY4YaCHHUX 1H(GOpMAI[IHHUX TEXHOJIOTIH

Po3po0msiTh  KOHCTPYKTUBHI pillleHHS O00’€KTy OyIiBHUITBA Ha 0a3l 3HAHHS
HOMEHKJIATYpU Ta KOHCTPYKTHBHHX (HOpM, BHUpINIyBaTH TPAKTHYHI 3amadi 3 PH12.
CTaTUYHOTO Ta KOHCTPYKTHBHOTO PO3pPaxyHKY €JIEMEHTIB OyaiBelb 1 CIOPY.,
SIKICHOTO TpaiuHOrO BiIOOpaXKCHHS PE3YJIbTATIB PO3PAXYHKY

JloTpumyBaTuch CydacHMX BHMOI HOPMATHBHOI JOKYMEHTallii B Tainysi

OyMiBHHIITBA,  IPAaBHJIBHOTO  KOPUCTYBaHHS  HaBYAIBHOI,  CHEIMiaJbHOIO, PHIG.
HOPMAaTHBHOIO Ta JIOBIAKOBOIO JIITEPATYPOIO
3ale3neuyBaTy HaAliHy Ta Oe€3NeuHy eKCIUTyaTalilo MiCTOOYAIBHHX OO0 €KTIB, PHO1.

OyiBeIbHUX KOHCTPYKIIIH OYJiBEJIb, CIIOPY/ Ta iIHKCHEPHUX MEPEXK

5. 3aco0m aiarHOCTHKHU Ta KpUTepil OLiHIOBAHHA pe3y/IbTAaTiB HABYAHHSA

3aco0u OLiHIOBAHHSA TA METOM I€MOHCTPYBAHHSA Pe3yJIbTATIB HABYAHHA

3acobamMu OIIHIOBaHHS Ta METOJaMU JEMOHCTPYBAHHS peE3yJIbTAaTiB HaBUaHHS 3 HaBUYaJIbHOI
JIUCLUILUIIHYA €:
- YCHHI €K3aMeH
- TPaKTUYHI 3aHSITTS;
- KypCOBHH NIPOEKT;
- TPOEKTH, MPE3eHTAIlil.
@DopMH KOHTPOJIIO TA KPUTEPii OLIHIOBaHHSA pe3y/IbTATIB HABYAHHSA

@®opMHU IOTOYHOTO KOHTPOJIIO: KOMIT FOTEPHUN TECTOBUN KOHTPOJIb T YCHE ONUTYBaHHS.
dopma MOJYJIBHOTO KOHTPOJIIO: MUCHMOBE OI[IHIOBAHHS Ta TECTOBUIN KOMIT IOTEPHUI KOHTPOJIb.

dopma MiJICYMKOBOIO CEMECTPOBOIO KOHTPOJIIO: €K3aMeH (YCHE ONMUTYBaHHS BIANOBIAHO MEPEITIKY
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MUTaHb, BKA3aHUX B OlJeTax).

Po3noaia 0aniB, ki 0oTpUMYHOTH 3100yBayi BULIOL ocBiTH (MOAYJIb 1)

Mony.m;na KOHTPOJIbHA

IToTouHe oniHIOBaHHA Ta caMocTiiiHA podoTa Cyma
podora
T1 T2 T3
60 100
10 20 10
Po3nonin 0agiB, iki 0OTpUMYIOTH 3100yBayi BUIILOI OCBITH (MOIYJIb 2)
MoayiabHa KOHTPOJIbHA
IToTo4yHe oniHIOBaHHS TAa caMOCTiliHA poboTa Cyma
podota
T4 TS5
60 100
10 30
Po3noaia 6axiB, siki oTpuMyOTH 3100yBayi BUIIOL OcBiTH (MOAYJIb 3)
MonayjbHa KOHTPOJIbHA
IToTouyne oniHIOBaHHA TA caMOCTiiiHAa po0oTa Cyma
pob6ora
T6
60 100
40
Po3noais 0axiB, siki oTpuMYOTH 3100yBayi BUIIIOL OcBiTH (MOAYJb 4)
MonayJabHa KOHTPOJIbHA
IToToyHe OLiHIOBAHHS Ta CAMOCTiiiHA podoTa Cyma
podora
T7 T8
60 100
25 15

OuiHlOBaHHA OKPeMHMX BU/IIB HABYAJIBbHOI POOOTH 3 JUCUMILIIHA

Mopayas 1 Mopyas 2
= =
Bua gissibHocTi 3100yBaya A e " R R
. 5 5 E 3 5O ¢
BHILOI OCBIiTH e > == i = 2 &
g RIS = -
N s 82 B s 22
S 2 S 2
[TpakTryHi (cCeMiHapChKi)
6 20 4 20
3aHATTS
IInceMoBe TecTyBaHHS NpH 1 20 1 10
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TEMaTUYHOMY OIIIHFOBaHHI
KypcoBuii npoekt - 1 10
MopynsHa KOHTpOJIbHA poboTa | 1 60 1 60
Pazom 100 100

Kpurepii oniHIOBaHHSI MOAYJIbHOI KOHTPOJILHOI P000TH

. . Ouinka 32 HAIOHAJIBLHOIO IIKAJIOI0
Cyma 6auiB 3a Bci

BHIH HABYAJILHOI Ouinka IS eK3aMeHy, KypCOBOro
IiSJILHOCTI ECTS npoexkry (podorn), JJIS1 3ATiKY
MPAKTHKH
90 -100 A BIIMIHHO
82 -89 B
noope

74 - 81 C 3apaxoBaHO
64 - 73 D '
60 - 63 E 3aJI10BiILHO

) ) HE 3apaxoBaHo 3
HE3a/I0BUIBHO 3 MOXJIMBICTIO )
35-59 FX MOKJIMBICTIO TOBTOPHOTO

MIOBTOPHOI'O CKJIQJaHHS

CKJIa/IaHHS
HE3aJJ0BUIBHO 3 OOOB'SI3KOBUM | HE 3apaxOBaHO 3

0-34 F MMOBTOPHUM BHUBUCHHSIM 000B'SI3KOBHM MTOBTOPHUM
JTUCIUILTIHA BUBUYEHHSIM JUCUUTUTIHUA

KpuTepii oniHIOBaHHSI KypCcOBOI po00TH (IIPOEKTY)

I[HosicHOBaILHA 3aNIMCKA I'pagiuna yacTuna 3axucr npoexkTy Cyma

30 40 30 100

KpuTepii oniHIOBaHHSA MiICYMKOBOI0 CEMECTPOBOI0 KOHTPOJIIO

Ex3aMmeH - ycHe OnUTYBaHHS BIANOBIJHO IEPENIKy MUTaHb, BKa3aHUX B OULIeTax 3 OI[IHIOBaHHSIM
aHAJIOTIYHO MOJYJIbHOI KOHTPOJIbHOT POOOTH.
Jlo cknany ex3aMeHauidHOro OuleTy BXOIATh 3 MHTaHHS, KOTPUMH OXOIUIEHI OCOOJIMBOCTI

TEOPETUYHOTO KYpCY Ta MPAKTUYHI MUTAHHS.

6. [Iporpama HaBYAJIbHOI IMCHUAIIIHA

6.1. 3MicT HABYAJBLHOI JUCIUTLIIHHA
Moayas 1
Tema 1. Beryn
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Busnauenns kypcy, ioro mera i 3agadi. O6GmacTh BUKOPHCTAHHS 3a11300€TOHHMX KOHCTPYKITIH.
CyTb 3a111300€TOHY, YMOBH, 5IKi 3a0€3M€4yI0Th CyMiCHY poOOTy OeTony i apmarypu. [1o3uTuBHI SKOCTI
3ai300eToHy Ta Koro Hemoiiku. CyTh MOMEpPEIHBOr0 HANpPYXKEHHS apMaTypu. Buan 3amizo0eToHHUX
KOHCTPYKIIii 32 CITOCOOOM BUTOTOBJICHHS.

Tema 2. OcHoBHI i3uKO-MexXaHiIYHi BJACTUBOCTI 0eTOHY Ta apMaTypHu

beron sk wMarepian s 3ami300€TOHHHUX KOHCTPYKIH, Kiacudikaiis OeToHy. MimHOCHI Ta
neGopMaTUBHI XapaKTEPUCTHUKU O€TOHY 1 (akTopu, sKi Ha HHX BIUIMBAIOTh. Apmarypa uis
3a1i300€TOHHMX KOHCTPYKIii 1 enmementiB. Kiacudikamis apmarypu. Knacu apmatypu. Apmaryphi
BHpOOH, 3'¢THAHHS apMaTtypu. HemeTanesa apmarypa.

Tema 3. BracTtusocrTi 3a/1i300eTOHY

OCHOBHI TEXHOJOTIYHI CXEMU BHUPOOHHMIITBA 3aTi300€TOHY. 34YEIIEHHS apMaTypu 3 OETOHOM,
aHkepyBaHHA apMaTypu. CyTh 1 cnocoOM BHUTOTOBJICHHS TONEPEAHBO HAIMPYKEHUX KOHCTPYKIIIM.
VYcaaka 1 MoB3ydicTh 3a1i300€TOHY, Ta ii BIUIUB Ha poOOTY 3alli300€TOHHUX KOHCTPYKIiH. Koposis
3aI11300€TOHY 1 ctocoOu 60pOTHOM 3 HEr0. APMOIIEMEHTHI KOHCTPYKIIIi.

Tema 4. 3arajbHi BitoMocTi PO pO3paxyHOK 3aJ1i300eTOHHUX KOHCTPYKILIH

Hanpyxeno-gepopmoBanmnii  craH  3aii300€TOHHHX  KOHCTPYKIiH. MeToau  po3paxyHKY
3a11300€TOHHUX KOHCTPYKLIA. MeToa po3paxyHKy 3a TpaHMYHHUMHU CTaHaMU. Po3paxyHKoB1 (axkTopi i
koedimienTn HamiiHOCTI MeToay. OCHOBHI YMOBH 3a0e3TeUeHHs] TpaHUYHUX cTaHiB. Karteropii Bumor
70 TPIMIMHOCTINKOCTI 3a1i300eTOHHNX KOHCTpyKuii. [lonmepenHe HampyXeHHS B apMarypi i O€TOHi.
Brparu nonepeaHporo HarpyKeHHsI.

Tema S. Po3paxyHok nepepisiB i eJieMeHTIB 32,1i300e TOHHUX KOHCTPYKUii

Po3paxyHOK MIITHOCTI HOpPMaJbHUX 1 TOXWJIUX TMepepi3iB 3rHHAIBHUX eleMeHTIB. CTHCHYTI
3a51300eTOHH1 eneMeHTH. Po3TsarHyTi 3ami300eToHH1 eneMeHTu. Po3paxyHoK 3a11300€TOHHUX €JIEMEHTIB
3a TpPAaHUYHUMHM CTaHAMU JIPYTOi TPYIIH.

Monyas 2
Tema 6. ILnocki 321i300eTOHHI IEPEKPUTTH

Knacudikauiss nepexpurrtiB. MOHOMITHI peOpUCTI HEPEeKpPUTTA 3 IUIMTAMH OajlO4YHOTO THIY 1
IUIUTAaMH  ONEPTUMHU 1O KOHTYpY. Po3paxyHOK 3aii300€TOHHMX KOHCTPYKLIH 3 ypaxXyBaHHAM
nepepo3no ity 3ycuiib. Po3paxyHok eneMeHTiB pebpuctux nepekputrtiB. Keconni nepekputtsi. bamouni
30ipHI TIepeKpUTTA. 30ipHO-MOHOITHI peOpucTi mepekpuTTs. be3bamouni 30ipHI MEPEKPUTTS.
be30anouni MOHOMITHI MEPeKPUTTA. 301pHO-MOHOJITHI 0e30anouHi nepekpurts. [lepekpurts OyaiBens,
SIK1 3BOJISITHCSI METOIOM TiAHOMY TTOBEPXiB.

Tema 7. 3anizo0eToHHi pyHIaMeHTH
3aranpHi BimomocTi. OCHOBH KOHCTPYIOBAHHS 1 PO3paxyHKY OKpeMHuX (yHIaMEHTIB ITiJI KOJIOHH.

CrpiukoBi pyHAAMEHTH MiJ] CTIHU Ta pAau KojioH. CylinbHI (yHIaMEHTH



& Pi3ak B. B. «3an1i306€TOHHi KOHCTPYKLiii» 2022 8

Tema 8. KoncTpykiiii 0araronosepxoBux OyaiBesb
OCHOBHI eTanu MpPOEKTYBAaHHSA 1 pPO3paxyHKy eJleMeHTIB OyaiBenb Ta cropyld. Koncerpykuii
0araTonoBepXOBHX MPOMHUCIOBUX, LUBUIBHHUX 1 KHUTIOBUX OYIiBeNlb. pO3paXxyHOK 0araTONOBEPXOBHX

pam.

6.2. CTpyKTypa HABYAJIBHOI IMCUMILTiIHN (1eHHa (opma)

KinbkicTh rogun
dopma HaBUAHHS: IeHHA
~ |
o o . — E jas] E <
Ha3Bu 3micToBHX MOIYJIiB i TEM ol =|E8 &|5« E
— = = =
o | E|E& 5| >0 E o
2l 5|22 &|F¢g| 8%
> 5 | & '% S | & & z &
=8| & |E S
Tcemectp
Monyas 1
Tema 1. Beryn 12 | 2 - - - 10
Tema 2. OcHOBHI (i3UKO-MEXaHIYHI BIACTUBOCTI 18 | a4 4 10
OCTOHY Ta apMaTypH
Tema 3. BractuBocTi 3a11i300€TOHY 111 4 2 - - 5
Tema 4. 3aranbHi BIJOMOCTI IpPO PO3PAXYHOK 18| 4 4 10
3J1i300€ TOHHUX KOHCTPYKIIIH
Tema 5. Po3paxyHOK mepepi3iB eJIeMEHTIB 20 6 4 10
3113006 TOHHUX KOHCTPYKITIH
MopynbHa KOHTpOJIbHA poOoTa 2
Mopyas 2
Tema 6. [1mocki 32113006 TOHHI TEPEKPUTTS 104| 4 4 - 30 5
Tema 7. 3anizo0eToHHI GyHAAMESHTH 30 | 4 2 - - 5
Tema 8. KoHCTpyKIIiT 6araTornoBepxoBUX 161 6 ) 5
OymiBesb
MonynbHa KOHTPOJIbHA poOOoTa 2
Pa3om 3a cemectp | 150 | 38 | 22 - 30 60

6.3. CTpyKkTypa HABYAJIBHOI IMCUUILTiIHN (32a049Ha (popma)

KinpkicTh roagun
@®opMa HaBUaHHS: 3204HA
~| .= <
. - — 2| B | = <
Ha3Bu 3micToBHX MOaYJIiB i TEM o Z i g =
= Ql 2| 8 &%= &
5 5 | Eg S| >0|E o
2 5 | 22| /2888
> = &S| | Ealsa
=8| 8| " s
2| B | B
8 cemecTp
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Moayas 1
Tema 1. Bctyn 1 1 - - - -
Tema 2. OcHOBHI (hi13UKO-MEXaHI4HI 10 1 1 i 12
BJIACTUBOCTI OCTOHY Ta apMaTypH )
Tema 3. BmactuBocTi 3a11300€TOHY 9 1 1 - - 10
Tema 4. 3aranbpHi BiJOMOCTI TIPO PO3PAXYHOK 3 1 1 i i 10
3a11300€TOHHUX KOHCTPYKITIH
Tema 5. Po3paxyHOK mepepi3iB eJeMeHTIB
. o 67 2 2 - - 10
3aJ11300€ TOHHMX KOHCTPYKIIN
MoynbHa KOHTpOJIbHA pOo0OTa
Mopayas 2
Tema 6. [lmocki 3a11300€TOHHI TEPEKPUTTS 110 2 1 - 30 20
Tema 7. 3anizo0eToHHI PyHIaMEHTH 35 1 1 - - 20
Tehf{a 8. KoHctpykii 6araTornoBepxoBux 10 1 1 i i 20
Oy J1iBEJIb
Pa3om 3a cemectp | 150 | 10 8 - 30 | 102

6.4. TeMM NpaKTUYHMX 3AHATH

Ne KinbpkicTs romun
HasBa Tremu
3/m J€HHA | 3a04YHa
1 O3HalloMJIEHHS 3 HOPMAaTUBHOIO JITEPATypPOIO ISl PO3PaXyHKY ) i
3aJ11300€TOHHUX KOHCTPYKIIN
2 | BusHaueHHs po3paxyHKOBUX XapaKTEpUCTUK OETOHY Ta apMaTypu 4 1
3 | [Topsanok po3paxyHKy 3alli300€TOHHUX €JIEMEHTIB 4 1
4 [Tpuknaau po3paxyHKy HOpMaJbHUX Ta MOXUJIMX IEepepi3iB 3rMHAIBHUX 4 !
€JIEMEHTIB
5 | Hpuxiagn po3paxyHKy HO3al€HTPOBO-CTUCHYTUX €JIEMEHTIB 2 1
6 [Tpukian po3paxyHKy MOHOJITHOTO peOPUCTOTO MEPEKPUTTS 3 TUTUTAMH, ) 1
OTIEPTHUMH TI0 KOHTYPY
7 | IlpoektyBaHHs (pyHIAMEHTIB Mij KOJIOHY 2 1
g 3aranpHi BiZIOMOCTI 10 OOPMIIEHHS KPECIIEHb KYPCOBOTO MTPOEKTY, ) 1
odopmienns cnennikaiiid, BiIOMOCTI BUTpAT MaTepiaiiB
Pa3zom 22 8
6.5. Camocriiina podorta
No KinbkicTs
3/ Hassa Tremu TOAMH
JIeHHA | 3a04YHa
1 | ApmarypHi BupoOwu, 3'eqHanHs apmaTypu. Hemeranesa apmatypa 2 2
) Kopos3is 3amizo0eTony i cmocodu 60poThOH 3 HE0. APMOILIEMEHTHI ) 5
KOHCTPYKIIi{
3 | Meroau po3paxyHKy 3a11300€ TOHHUX KOHCTPYKITIN: KIIACHYHUNA METOJ 2 2
4 Metoau po3paxyHKy 3a1i300€TOHHUX KOHCTPYKIIii: po3paxyHOK 3a 5 4
PYHHIBHUMHM 3yCHIUISIMU
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[IpakTruHi 3a/1a4i po3paxyHKy HOPMAJIbHUX MEPEPi3iB 3TMHAIBHUX

5 . 16 40
€JIEMEHTIB

6 [IpakTuyHi 3a1a41 po3paxyHKy MOXUIUX MEpepi3iB 3rMHATLHUX 20 20
€JIEMEHTIB
[TpakTryHi 3372491 PO3paxyHKy CTUCHYTHX Ta PO3TATHYTHX €JIEMEHTIB 2 10
30ipHO-MOHOITHI 6€30a104HI NEePEeKPUTTS 2 10
[Tepexkputts OyniBenb, SKi 3BOAIATHCS METOJIOM ITiHOMY ITOBEPXIB. 2 2

10 [TpakTUYHUN PO3PAXYHOK MOHOJITHOTO peOpPHCTOro MEPEKPUTTS 3 ) )
IUTUTaMH 0aJIOUHOTO THITY

11 | CyninbHi 3am1300€TOHHI (yHIaMEHTH 2 2

12 | ®yHgaMeHTH B CKIIQJIHUX 1HKEHEPHO-TEOJIOTIYHUX YMOBaX 2 2

13 | Po3paxyHOK KapKaciB Ha BEpTHUKaJIbHE HABAHTaKEHHS 2 2

14 | Po3paxyHOK KapKaciB Ha TOPU30HTAIbHE HaBaHTAXKCHHS 2 2

Pazom 60 102

6.6. InnuBigyaJbHi 3aB1aHHSA

Kypcosuii mpoekt «MixoBepxoBe pedprcTe NepeKpUTTs» BUKOHYETHCS CTYI€HTaMU JIEHHOT 1
3204HOI ()OpMU HABYAHHS Y 7 CEMECTPI.

OpieHTOBHUM 00CAT TPOEKTY:

- pO3paxyHKOBO-TIOSICHIOBaJIbHA 3amucka - 35...50 cTOpiHOK;

- KpecneHHs — 2 apkyuii popmaty A2.

7. IncTpyMeHTH, 00J1aITHAHHS Ta NPOrpamMHe 3a0e3ne4eHHs, BAKOPHCTAHHS AKHX Nepeadavae
HABYAJIbHA JUCHUILIIHA

TexniuHi 3aco0u Ta 00IaHAHHS - MYJIBTUME/IHA JOUIKA, TPOSKTOP AJISl IPOBEACHHS JIEKIIIM.
[Iporpamue 3abe3neueHHs — po3paxyHkosi nporpamu (Jlipa-CAIIP) Ta kpecnsipcbki KOMIUIEKCH
(ArchiCAD) naB4anpHi JineHsii.
[ndopmartiitai pecypcu B mepexi [HTepHeT, a came:
1. B.B. Pizak. 3anizoberonni koHcTpykuii. YactuHa I. OcHOBH poO3paxyHKY 3aii300€TOHHHUX

koHCTpyKuii. Koncnekt nekuiit. — Yxropon: YxxkHY, «I"oepnay. — 48 c.

2. B. B.Pizak. 3anizo0etonni koHctpykmii. Yactuna II. 3amizo0eToHHI KOHCTPYKIii OyaiBenb i
cnopya. Koncnekr nekmiid. - Yxkropoa: YxHY, 'oBepna». - 39 c.

3. IlpaktukyM 3 Kypcy «3ani300€TOHHI KOHCTPYKLID» Jjsi CTYAEHTIB creuianbHoOcTi 192
«byaiBHMILITBO Ta IMBUIbHA 1HXKEHEPis» CTalioHapHOI 1 3a04HOi (hopmu HaByaHHA / Pizak B. B. —
Yxropoa: ABH3 «YxHVY», 2012. —48 c.

4. MeroanuHi BKa3iBKM 3 OGOpPMIIEHHS KYpPCOBUX Ta AWIUIOMHHMX TPOEKTIB AJisi CTYJCHTIB
crieniaabHOCTI 192 «byaiBHUIITBO Ta IMBUIBHA 1HXKEHEPIsH» JICHHOI 1 3a04HO1 ()OpMH HABUAHHS.
Yacruna I. 3amizo0etonni koHcTpykuii. /Pizak B. B. — Vixropoa: YxxHY. — 31 c. /. Hlupp MBI
-9.

5. MeTonuyH1 BKa3iBKU 0 BUKOHAHHS KyPCOBOTO MPOEKTY 3 Kypcy «3aimi300€TOHHI KOHCTPYKITIi»
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JUTsl CTYZIEHTIB crienianbHOCTI 192 «byniBHMIITBO Ta IUBUIbHA 1HXKEHEPIsH» MIEHHOI 1 3a0YHOI

¢opmu HaBuaHHs. /Pizak B. B. — Yxropoxa: VxxkHY. —51 c. /. Hlugp MBI — 11.2.

8. PexomenoBaHi pxepesa inpopmanii

OcHoBHa JliTepaTypa

1. Baxuenko I1.®., [TaBnikoB A. M., ['opuk O. B., Baxaenko B. I1. 3ani300eToHHI KOHCTPYKIIii. —
K.: Buma mkoma, 1999. — 508 c.

2. T'onumeB A.b., bauunckuii B.A., [lonumyk B.I1., Xapuenko A.B., Pyaenko [.B. [IpoextyBanHs
3a511300eTOHHUX KOHCTpYyKUii. CipaBounwmii nocionuk. — K.: byaiBensauk, 1985. — 496 c.

3. JIbH B.2.6-98:2009. beronni Ta 3ami300eTOHHI KOHCTpYKmii. OCHOBHI mojoxeHHs. Kwuis,
Minperionbyzn Ykpainu, 2011, 71 c.

4. JICTY b.B.2.6-156:2010 - betonHi Ta 3a11300€TOHHI KOHCTPYKIIi 3 Baxkkoro 6etony. IIpaBuna
npoekTtyBanHs. Kuis, MinperionOyn Ykpainu, 2011, 118 c.

5. B. M. babaes, A. M. bambypa, O. B. [IycroBoiiToBa Ta iH. [IpakTHuHMii pO3paxyHOK €IIEMEHTIB
3anizo0eToHHuX KOHCTpykmiii 3a JIBH B.2.6-98:2009 y mnopiBHSHHI 3 po3paxyHKamMHu 3a
CHuIT 2.03.01-84* 1 EN 1992-1-1:2004 (Eurocode 2). — XapkiB: 3o10T1i ctopinku, 2015. —
208 c.

6. EN 1992-1-1:2004. Eurocode 2: Design of concrete structures - Part 1-1: General rules and rules
for buildings [Authority: The European Union Per Regulation 305/2011, Directive 98/34/EC,
Directive 2004/18/EC].

7. OBbH B.1.2-14-2009. 3aranbHi NOpuUHOMIN 3a0e€3MEUeHHS HaAIHHOCTI Ta KOHCTPYKTHUBHOL
6e3neku OyniBenb, Cropy., OyniBeIbHUX KOHCTPYKLiN Ta ocHOB. - K.: MinperionOyn Ykpainu,
2009 — 28 c.

8. domnomixkHa Jiteparypa

1. babuu B. I. Ta in. TaGauui /uis npoekTyBaHHS OyaiBeIbHUX KOHCTpYKUid. JoBinHuk. — PiBHe,
1999. — 506 c.

2. JABH B.1.2-2:2006. HaBanTaxxenns 1 BruinBu. Hopmu npoekryBanns - Kuis: MinOyn Ykpainu,
2006 — 78 c.

3. B.B.Pizak. 3amizo6eronni koHcTpykuii. Yactuna I. OcHOBH po3paxyHKY 3ai1i300€TOHHHUX
KoHCTpyKuii. Koncnekt nekuiit. — Yxropon: YxHY, «I"oepnay. — 48 c.

4. B. B. Pizak. 3amizobetonHi koHcTpykuii. Yactuna II. 3amizo0eToHHI KOHCTpYKIIi OyniBenb 1
cropya. Koncnekr nekmiit. - Yxkropoa: YxHY, 'oBepna». - 39 c.

5. IlpaktukymM 3 Kypcy «3aii300€TOHHI KOHCTPYKLiD» JUIs CTYJEHTIB cremiajbHocTi 192
«byaiBHHLITBO Ta IMBUIbHA 1HXKEHEPis» CTalioHapHOI 1 3a04HOi (hopmu HaByaHHA / Pizak B. B. —
Vxropon: IBH3 «YxHY», 2012. — 48 c.

6. MeronuuHi BKa3iBKH 3 O(OpPMIICHHS KypCOBHX Ta AWIUIOMHUX WPOEKTIB IS CTYACHTIB
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crieriaabHOCTI 192 «byaiBHUIITBO Ta NIMBUIBHA 1HXKEHEPIs» JIEHHOI 1 3a04HO1 ()OpMH HABUAHHS.
Yacruna I. 3amizo0etonHi koHcTpykuii. /Pizak B. B. — Vixropoa: YxxHY. — 31 c. /. Hlupp MBI
-9.

7. MetoauyHi BKa3iBKM O BUKOHAHHS KypCOBOTO MPOEKTY 3 Kypcy «3ami300eTOHHI KOHCTPYKIIIi»
JUIsl CTYZIEHTIB crienianbHOCTI 192 «byniBHMIITBO Ta IUBUIbHA 1HXKEHEPIsH» MIEHHOI 1 3a0YHOI
¢opmu HaBuanHs. /Pizak B. B. — Yxropoa: YxkHY. — 51 c. /. udp MBI’ — 11.2.

Jonarox 1

Ilepesik 3anuTaHb, KOTPi HEOOXITHO ONMAHYBATH /ISl YCHIIIIHOTO 32CBOEHHS HABYAJIbHOL

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

nporpamMu
6 cemectp. Icniut

CyTb 3a711300€TOHY, 10r0 MO3UTUBHI SKOCT1 Ta HEAOIIKH.
Buau ta cTpykTypa 0eToHy.

MiHOCHI XapaKTepUCTHKU OETOHY.

HedhopmaTuBHI XapaKTEPUCTUKHA OCTOHY.

ApmMarypa 115 3a11300€TOHHUX KOHCTPYKITIH.

3ueruieHHs apMaTypu 3 OETOHOM, aHKEPYBaHHS apMaTypPH.
Ycanka, moB3y4icTh Ta KOPO3is 3a71i300€TOHY.

[TonepenHe Hanpy>KeHHS B apMaTypi 1 OETOHI.

Metoau po3paxyHKy 3a1i300€TOHHUX KOHCTPYKITIH.

MeTton po3paxyHKy 3a TpaHUYHUMU CTaHAMHU.

HamnpysxeHo-aedhopMoBaHMiil CTaH 3a11300€ TOHHUX KOHCTPYKITIH.

POBpﬂXYHOK 3THHAJIBHUX €JIEMEHTIB 3 OJIMHOYHOIO apMaTypoOro.

Po3paxyHOK 3ruHajIbHUX €JIEMEHTIB 3 MOABIHHOIO apMaTypoIo.

Kputepiii pyiiHyBaHHs 3THHaJIBHOTO €JIEMEHTa 3a MEPIINM BHUIAJIKOM HamlpyKeHO-1e(opMOBaHOTO

CTaHy.

Kputepiii pyiiHyBaHHS 3TrHHaJbHOTO €JIEMEHTa 3a JIPYTUM BHUIIAJKOM Hamlpy>KeHO-Ie(opMOBaHOTO

CTaHy.

]_HO TAaKC I'paHUYIHA BiI[HOCHa BHCOTa CTI/ICHYTOI 30HHU 6eTOHy, JJIA 9010 1 IK BOHA BU3HAYAETLCI?

[leperyMOBH pO3paxyHKY €JIE€MEHTIB MPSMOKYTHOTO Mepepi3y 3 OAMHOYHOI apMaTypolo.

[Topsimox po3B’si3yBaHHS 3aJad MEPLIOTO THUITY JUIsl €JIEMEHTIB MPSMOKYTHOTO Tepepizy 3

OJIMHOYHOIO apMaTypoIO

[Topsimok po3B’si3yBaHHSA 3a]1a4 IPYroro TUIY JUIs €JI€MEHTIB MPSIMOKYTHOTO IIEpepizy 3 OJJMHOYHOIO

apMartypoIo.

[Topsimox po3B’si3yBaHHS 3aqad MEPLIOTO THUITY JUIsl €JIEMEHTIB MPSMOKYTHOTO Tepepizy 3

MOABIHHOIO apMaTypoI0.
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21. Tlopsimok po3B’si3yBaHHS 3a/1a4 APYroro THUILY VIS €IEMEHTIB MPSIMOKYTHOTO Tepepi3y 3 MOABIIHO0
apMaTyporo.

22. EnneMeHTH TaBpOBOTO MEpepi3y.
23. EdekTrBHA MMPHUHA MTOJIHII €JIEMEHTA TaBPOBOTO TIEpPEPi3y.
24, TlepenyMoBHU pO3paxyHKy €JIEMEHTIB TaBPOBOTO MEPEPi3y.

25. Bu3HavyeHHS MOJIOKEHHS MEX1 CTUCHYTOI 30HM TaBPOBOTO TEpepi3y MPH BUPIIIECHH] 3a/1a4l IPyroro
THUITY.

26. [Topsiiox BU3HAUCHHS TIOJIOKEHHS MEKI CTHCHYTO1 30HH TaBPOBOTO TIEpepi3y MPU HEBIIOMIH TLIOMII
nepepi3zy apMaTypH.

27. CtucHyTI 3a711300€TOHHI €JIEMEHTH.
28. Po3TArHyTI 3a11300€TOHHI €IEMEHTH.

29. Po3paxyHOK 3a)11300€TOHHUX €JIEMEHTIB 32 TPAaHUYHUMH CTaHAMU JAPYTOi TPYIIH.

7 cemecTp. 3aiik

30. CyTb 3a111300€TOHY, MOTO MTO3UTHUBHI SIKOCTI Ta HEJOJIKH.

31. MillHOCH1 XapaKTepUCTUKH OETOHY.

32. JlebopmaTuBHI XapaKTEpUCTHUKU OETOHY.

33. Apmarypa A 3ami300€eTOHHUX KOHCTPYKLINA. MeXaH14H1 BIIaCTUBOCTI apMaTypHHUX CTaJIeH.
34. Knacudikaris apmatypu. ApMatypHi BUpOOU.

35. HampysxeHo-aedhopMOBaHHi CTaH 3a11300€ TOHHUX KOHCTPYKITIH.
36. MeTtoau po3paxyHKy 3a/1i300€TOHHUX KOHCTPYKIIiil.

37. Metoa po3paxyHKy 3a FpPaHUYHUMH CTaHAMHU.

38. Po3paxyHOK 3TMHAJIbHUX €JIEMEHTIB 3 OIMHOYHOIO apMaTypoIo.
39. Po3paxyHOK 3TMHAJIbHUX €JIEMEHTIB 3 MO/IBIIHOIO0 apMaTypolo.
40. Po3paxyHOK 3THUHAJIbHUX €JIEMEHTIB TaBPOBOTO Mepepi3y.

41. 3yeruieHHs1 apMaTypu 3 6ETOHOM, aHKEpyBaHHs apMaTypH.

42. Tlopsaok po3B's3yBaHHA 3ajad MEpPUIOrO TUIY JUIsl €JIEeMEHTIB NPSIMOKYTHOTO Iepepizy 3
OJIMHOYHOIO apMaTypOIO

43. [lopsimok po3B'sI3yBaHHS 3a/1a4 APYTOro THITY JIJIS €JI€MEHTIB MPSIMOKYTHOTO Mepepi3y 3 OJUHOYHOIO
apMaTyporo.

44. Tlopsaok po3B'sa3yBaHHA 3a/1a4 MEPIIOr0 TUILY JUISl €IEMEHTIB IPSIMOKYTHOIO Iepepi3y 3 MOABIIHO0
apMaTypoIo.

45. [lopsimok po3B'sA3yBaHHS 3a7a4 APYTOro TUITY IS €JIEMEHTIB MPSIMOKYTHOTO Mepepi3y 3 MOABIHHOIO
apMaTyporo.
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46. [ToHATTS TTPO ITACTUYHUH IIAPHIP.

47. BupiBHIOBaHHS 3rHHAIOYMX MOMEHTIB B HEPO3PI3HHUX OaJIKax.

48. Ilepepo3noin 3ycuib B CTATUYHO HEBU3HAYEHUX KOHCTPYKIIISX.

49. Knacudikairist IuIoCKuX 3a1i300€TOHHUX MEPEKPHUTTIB.

50. KoHCcTpyrOBaHHS €I€MEHTIB MOHOJIITHOTO PEOPUCTOrO MEPEKPUTTS 3 OATTOUYHIUMH TUTUTAMH.
51. Po3paxyHOK 1 KOHCTPYIOBaHHS MOHOJITHUX OaJOYHUX TUTHT.

52. Po3paxyHOK 1 KOHCTPYIOBaHHS MOHOJIITHUX TOJIOBHUX Ta APYTOPSIHUX OAJOK.

14

53. MoHOITHI peOPUCTI IEPEKPUTTS 3 IUNIUTAMHU, OTIEPTHUMH 110 KOHTYPY. PO3paxyHOK 1 KOHCTpYIOBaHHS

IUTUT TaKUX MEPEKPUTTIB.

54. Po3paxyHOK 1 KOHCTPYIOBaHHS 0aJIOK MOHOJIITHUX MIEPEKPUTTIB 3 IUNIUTAMH, OTIEPTUMH 110 KOHTYPY.

55. KecoHHi MOHOJIITHI IEPEKPUTTS.

56. banouni 30ipHI MEPEKPUTTH.

57. IlpoekTyBaHHS MyCTOTHUX IUTUT 0AaJOYHUX 301pHUX MEPEKPHUTTIB.
58. IIpoexTyBaHHS peOPUCTHX Ta CYLUUIBHUX IUIUT OAIOUHUX 301pHUX MEPEKPUTTIB.
59. IIpoexTyBaHHs pUTesiB OaTOUHUX 301pHUX MTEPEKPUTTIB.

60. Koncoui KoJIOH.

61. bayiouni 30ipHO-MOHOJITHI IEPEKPUTTSL.

62. be36aiouHi MOHOJITHI TEPEKPUTTSL.

63. be3banouni 30ipHi NEPEKPUTTSI.

64. be36anouni 30ipHO-MOHOJITHI TEPEKPUTTSL.

65. TlepexputTst OyaiBeNb, SIK1 3BOJAATHCS METOOM ITiTHOMY TIOBEPXIB.
66. 3aranbpHi BIJOMOCTI PO (PyHIaMEHTH.

67. KoHcTpyroBaHHs CTOBITYACTUX (PYyHIAMEHTIB.

68. ETanm  po3paxyHKy croBmuacTux (¢GyHAaMeHTIB. Po3paxyHOK OCHOBH IEHTpaIbHO-
M03al[CHTPOBO-3aBaHTAXKEHUX (DYHIAMEHTIB.

69. Po3paxyHOK Ha MPO/IaBIIIOBAHHS [IEHTPAIBHO 3aBAHTAKEHUX CTOBMYACTHX (DYHIAMEHTIB.
70. Po3paxyHOK Ha MPO/IaBJIIOBAHHS MMO3AIICHTPOBO-3aBAHTAKEHUX CTOBIMYACTUX (DYH/ITAMEHTIB.
71. BuzHadyeHHsI apMyBaHHSI LIEHTPAJIbHO- Ta M03all€HTPOBO-3aBaHTAXEHUX (yH/IaMEHTIB.

72. CTpiukoBi (pyHIaMEHTH.

73. CyuinbsHi QyHIAMEHTH.

74. KoHCTpYKTHBHI cucTeMH Oy/iBeNb: KapKacHi OyaiBIIL.

75. KoHCTpyKTHBHI cucTeMu OyiBeb: CTBOJIbHI Oy TiBIIL.

76. KoHcTpyKTHBHI cucTeMu Oy/iBeNb: CTIHOBI OyIiBIIl.

Ta
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77. OCHOBHI B1IOMOCTI TIPO PO3PaXyHOK KapKaCHHUX Oy IiBEIIb.
78. CTaTHUHUI pO3paxyHOK paM Ha BEPTHKAJIbHI HABaHTAKECHHS.

79. CtaTuuHUM po3paxyHOK paM Ha TOPU3OHTAIbHE HAaBAaHTAKECHHS.
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