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Po6oua nporpama (PIT) naBuansHOi qucturuiinu «Omip MartepiaiiB» po3poOieHa Ha
OCHOBI «MeTOoAMYHUX PEeKOMEHIalINl A0 po3poOaeHHs 1 oopMIIeHHS poOOU0i TporpaMu
HABYAJIbHOT JAUCHUHUILIIHY JCHHOT Ta 3204HO1 (JOpM HABUAHHS», 3aTBEPKEHUX HAKA30M pe-
ktopa Bix 29.04.2021 Ne 249/on, Ta BiAMOBIAHUX HOPMATUBHUX JJOKYMEHTIB.

1. IOSICHIOBAJIBHA 3AIIUNCKA
1.1. Micue, MeTa, 3aBJaHHS HABYAJIbHOI JMCIUILIIHA

Hapuanpna mucrnumina «Ormip MatepiaiiB» 3aiiMae TpoOBiIHE Micue B mporeci ¢a-
XOBO1 MIATOTOBKHU JIJIsl KBaTi(h1IKOBAHOTO BUKOHAHHS MpodeciitHuX 000B’sI3KiB (PaxiBIliB, €
TEOPETUYHOIO Ta MPAKTUYHOIO OCHOBOIO CYKYNHOCTI 3HaHb Ta BMiHb, 10 (OPMYIOTH IIPO-
¢b1ab (axiBisg B ramysi OyAiBHUIITBA Ta HMUBLILHOI 1HX)eHepii. BuBueHHs Kypcy AaHOi auc-
LUIUTIHKA CIPSIMOBAHE HAa OTPUMAaHHS 3HaHb, I10J0 OCHOB IPOEKTYBaHHS OyJIBEINb 1 CIO-
Py pi3HOTO MPU3HAYEHHS.

MeTor0 BUKIIQJaHHS JUCLUIUIIHU € PO3KPUTTS MOHATH Ta METOAIB PO3paxyHKy elie-
MEHTIB KOHCTPYKI1{ Oy/iBeNIb Ta CIOPY Ha MILHICTh, JKOPCTKICTh Ta CTIMKICTB, IO Ipa-
LIOIOTh MPU PI3HUX MEXAHIYHUX Ta (PI3MYHUX BIUIMBAX, PO3B’SI3aHHS 3a/1a4 3 BUSHAUYCHHS
BHYTPIIIHIX CUJIOBUX (PAaKTOPiB, HAPYX EHb 1 Aedopmalliil, 10 BUHUKAIOTh y €JIEMEHTaxX
KOHCTPYKUIM 1] J1€10 30BHIIHIX HABAaHTaXXEHb, 3aCTOCYBaHHS HA0YTHUX HAaBUYOK Y IpPO-
1ecl HaBYaHHA 1 MallOyTHIN podeciiiHIi AIsUIbHOCTI y ramy3l OyAIBHULTBA Ta IUBLIbHIN
1HXKEHepii.

3aBJaHHSIMU BUBUCHHS HABYAJILHOI TUCITUTLIIHH €:

— BHUBYEHHS Hampy>XKeHO-1e()OPMOBAHOTO CTaHy Ta CHPOMOKHOCTI CIpUIIMaTH Ha-
BAaHTQXXEHHS TUIIOBUMH €JIEMEHTaMH OyIiBEIbHUX KOHCTPYKIIiA;

— BHUBYEHHS Ta 3aCBOEHHSI OCHOBHHMX MOHATbH, TEOPETUUHUX MOJIOKEHb Ta METO/IIB
PO3paxyHKy Ha MIIHICTb, KOPCTKICTh Ta CTIMKICTh E€JIEMEHTIB KOHCTPYKIIiH;

— BUBYECHHS MPOIECIB 1 0COONMMBOCTEH AeOpMyBaHHS MPYKHUX TUI, EMIIPUYHUX Ta
HaITBEMITIPUYHUX 3QJICKHOCTEH, 1110 OTTMCYIOTH 111 MPOIIECH;

— 3aCBOEHHS] OCHOBHMX MOHSATh, BU3BHAUEHD 1 €TalllB PO3PAXYHKIB y CTATUYHO BU3HA-
YHHUX 1 HEBU3HAYHUX MPYKHUX CUCTEMAX y pealbHUX YMOBaX SIK IPOCTOTO, TaK 1 CKIIAIHO-
ro HAaBaHTA)XCHHS Ta 3aKPITJICHHS;

— OBOJIOJIIHHS 3HAaHHAMM PO MEXAHIYHI BIACTUBOCTI peabHUX MaTepiaiB.

1.2. Pe3yaibTaTH HABYAHHS, SIKI 1a€ MOAJIUBICTH JOCATTH HABYAJIbHA IMCIHUILIIHA

VY pe3yibTari BUBUEHHS JaHOI HABYAJIbHOT IUCHUIUTIHY CTYIEHT HaOyBae:

I[TPH1 — 3actocoByBaTH OCHOBHI T€OPii, METOAM Ta MPUHIIUITN MATEMATHYHUX, TTPH-
POJHUYMX, COLIAbHO-TYMAaHITAPHUX Ta €KOHOMIYHMX HAayK, Cy4yacHI MOJEN, METOJIU Ta
MporpamMHi 3acO0M MiATPUMKHA TPUUHSTTS PIIICHB JJIT PO3B’sI3aHHS CKJIAJHMUX 3a1a4 Oyi-
BHUIITBA Ta IUBLUILHOT iHkeHepii. [IPH2 — Bpartu y4acts y mocmimkeHHIX Ta po3poOKax y
cdepi apxitekrypu Ta OyaiBauirea. [IPH7 — BukonyBatu 36ip, iHTeprpeTalito Ta 3acto-
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CYBaHHSI IaHUX, B TOMY YHCJI1 32 paXyHOK TOIIYKy, 00poOKu Ta aHamizy iH(opmaiii 3 pi3-
HUX JKepe.

1.3. KoMneTeHTHOCTI, SIKi 1a€ MOAKJIUBICTD 3100yTH HABYAJILHA IUCHUILIIHA

3a 3MICTOM JUCHUILUIIHU I0OyBay BUIIOI OCBITH ITIOBUHEH BMITH:

— MPAKTUYIHO PO3B'sA3yBaTH 3ajaui 3 PO3paxyHKy Ha MILHICTh, JKOPCTKICTh Ta CTiH-
KICTh TUTIOBHX Ta 1HAUBIAYaJTbHUX CXEM €JIEMEHTIB OyIBEJIbHUX KOHCTPYKIIiH;

— BU3HAYaTHU BHYTPIIIHE 3yCUIUIS 1 BHYTPIIIHE HANPY>KEHHSI y HeOe3MeUHuX nepe-
pi3ax IO JOBKHHI, BUCOTI UM IIUPHHI Tija 3 METOK 3a0e3MeueHHs] HOTro MIIHOCTI M
HaJIIHHOCTI y MpoIleci eKcruryaTarii;

— YCBIJIOMJIIOBATH B3a€MO3B’ 530K MK 30BHIIIHIMU HaBaHTAXKEHHSIMU, T€OMETPH-
YHUMHU PO3MipaMu ¥ yMOBaMHM 3aKpITUICHHS Ta BHYTPIIIHIMH CHUJIOBUMHU (pakTopamu U
nedopmanisiMu B Marepialil Tijia;

— B pe3yJbTaTi po3paxyHKY OLIHIOBATH MOTEHUINHY €KCIIyaTaliiHy CIPOMOXK-
HICTbh €JIEMEHTIB CUCTEM OyA1BEIbHUX KOHCTPYKIIIH, 10 HECYTh I'OJIOBHE HABAHTAKEH-
Hs, BU3HAYATU NPUYMHH Ta IPUHAMATH OOIPYHTOBaHI PILIEHHS 10 YCYHEHHIO HACIIJIKIB
Ta 3aro0IraHHI0 HEOE3NEYHUM PYIHYBAHHSM;

— BIPHO 3aCTOCOBYBAaTH METOJU PO3PAXyHKY €JIEMEHTIB KOHCTPYKIIIH 3aJIe’KHO Bij
0COOJIMBOCTEH MOCTAHOBKM 3aJ1ad OMOPY MaTepialiB, skl BAHUKAIOTh NMPU OYyT1BHUIITBI,
PEMOHTI Ta PEKOHCTPYKIIii Oy iBeb Ta CIOPY/l a€POMOPTIB.

IK - 31aTtHICTh pO3B’sI3yBaTH CKIJIAJIHI CHEIiai30BaHi 3a/1a4ui Ta MPaKTHU4YHI MpoodieMu
B rayy3i Oy/JIBHUIITBA Ta IIUBUIHHOI 1HXKEHEpii abo y mpoleci HaBYaHHs, 1[0 nepeadoadae
3aCTOCYBaHHS TEOPiM Ta METOIB BU3HAYEHHS MIIIHOCTI, CTIMKOCTI, IOBFOBIYHOCTI, HaIi1Hi-
HOCTI Ta Oe3MeKku Oy/iBesib Ta CHOPY/; 3aCTOCYyBaHHs 1H(GOPMAIIMHUX TEXHOJIOTIH, MPo-
IPaMHHMX KOMITJIEKCIB, CHCTEM aBTOMATH30BAaHOTO MPOEKTYBAHHSI.

3arajibHl KOMIETEHTHOCTI, SIK1 J1a€ MOXKJIUBICTb 3/100yTH HaBYaJbHA TUCIUIUIIHA!

3K2 — 3HaHHA Ta po3yMiHHA NpeAMeTHOI 00nacTi Ta npodeciitHoi aisnbHocTl. 3K6 —
31aTHICTh 10 MOILIYKYy, 0OpoOsieHHs Ta aHani3y 1H(opmMmaii 3 pi3Hux mxepen. 3K7 — Ha-
BUUYKHU MDKOocoOucTicHOi B3aemozii. 3K10 — 3paTHicTh 30epiraTu Ta IPUMHOXKYBATH MO-
pajbHi, KyJbTypHI, HAYKOBI I[IHHOCTI 1 JIOCATHEHHS CYCNUJIbCTBA HA OCHOBI PO3YMIHHS iC-
TOpii Ta 3aKOHOMIPHOCTEH PO3BUTKY MPEIMETHOI 00J1acTi, i1 MiCL y 3arajibHiil cucTemi
3HaHb MPO MPHUPOY 1 CYCHIIBCTBO Ta Y PO3BUTKY CYCIUIBCTBA, TEXHIKH 1 TEXHOJIOT1H, BU-
KOPHUCTOBYBATH Pi3HI BUIU Ta (HOPMHU PyXOBOT AKTUBHOCTI JIJISi aKTUBHOTO BIJMOYMUHKY Ta
BEJICHHS 3JI0POBOTO CIIOCOOY JKHUTTS

daxoBi (cmeriagbHi, MPEIMETHI) KOMIIETEHTHOCTI, K1 Ja€ MOXJHBICTh 3100yTH
HaBYaJibHA JUCIUILIIHA:

O®K1 — 3paTHICT, BUKOPHUCTOBYBATH KOHIICTITYaIbHI HAyKOBI Ta MPAKTUYHI 3HAHHS 3
MaTeMaTUKH, XiMii Ta (I13UKU JJI PO3B’SI3aHHS CKJIAJHUX MPAKTUYHUX MPOOJIEM B ramysi
OyIiBHUIITBA Ta IUBUIbHOI 1HXeHepii. PK7 — CnpoMOKHICTh HECTH BIAMOBIAAIBHICTD 3a
BUPOOJIEHHS Ta yXBAJIEHHA PillIeHb y cdepl apXiTeKTypH Ta OyAIBHULTBA y Henependayy-
BaHUX POOOUYNX KOHTEKCTaX.

1.4. MikaucuMIuTiHApHI 3B’ A3KH

HagpuanpHa auciumiina «Omnip MarepiaiiBy Mae MDKAUCIUIUTIHAPHUNA XapakTep Ta
MOEAHYE KypCcU JUCHUILTIH (haxoBOi MAroTOBKH. JlaHa nucuumiiHa 6a3y€eThCsi Ha 3HAHHSIX
TaKuX TUCHMILTH, K «Bcryn mo OyaiBenbHOI cipaBu», «Buima matremarukay, « TeopeTu-
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yHa MexaHika (cTatuka)y, « Di3uKay, mapajeabHO JOMOBHIOE BUBUYEHHS TaKO1 JUCITUTUTIHU
sk «byniBenmpHa MexaHika», Ta € 0a3010 IJIs BUBUCHHS TMOMAIBIINX JAUCIUILIIH, a CaMe:
«byniBenpHa MexaHika (Crenkypc)», «MexaHika TBeporo AepopMOBaHOrO Tinay, «bymi-
BEJIbHI KOHCTPYKIIi», «MeTtaneBi KOHCTPYKIi», «OCHOBU Ta PyHIaMEHTHY.

2. MPOT'PAMA HABYAJIBHOI JUCHUILITHA
2.1. 3micT HAaBYAJBHOI JUCIUILIIHHA

HaBuanpHuit MaTepiain JUCIUILIIHU CTPYKTYPOBAHHUH 32 MOJYJIbHUM HMPUHIIUIIOM 1
CKJIQJIA€THCS 3 IBOX HABYAJBLHUX MOIYJIIB, a CaMe:
- HaB4asibHOTO MOnyJs Nel «OchosHi nonsimms onopy mamepianig. Pozmse-cmuck.
CKIaOHULL HANPYHCEHUU CIAHRY;
- HaB4aIbHOTO MOIYJiA No2 «3cys. Kpyuenns. 3eun. Cknaouuti onipy, KOXKEH 3 IKUX €
JIOTIYHOIO 3aBEPIIEHOI0, BIIHOCHO CaMOCTIHHOIO, IUJIICHOK YaCTHHOIO HaB-
YaJbHOI JMCUUIUIIHU, 3aCBOEHHS SKOI mependayae MpPOBEACHHS MOAYJIbHOI
KOHTPOJIbHOT pOOOTH Ta aHad13 pe3yJbTaTiB 1i BAUKOHAHHS.

2.2. Moay/ibHe CTPYKTYPYBAHHS TA iHTEI'POBaHI BUMOI'H 10 KOKHOI'0 MOAYJISt

Moayas Ne 1
«OCHOBHI IOHATTS OoNOpPy MaTepiajiB. Po3rar-cruck. CkiiaqHuili HaNpPyKeHUil CTaH»

[aTerpoBani BuMmoru Moysast Nel:

3namu: OCHOBHI NOHAMMS ONOPY MAMePIaie, MeopemuyHi NOJ0NCeHHs: ma po3pa-
XYHKU CKIAOHO020 HANPYHCEHO20 CIAHY eleMeHmié KOHCMPYKYIU, PO3PAXYHOK HA MIYHICMb
ma HCOPCMKICMb  eJleMEeHMI8 KOHCMPYKYIU, MEXAHIYHI 61ACMUBOCII PealbHUX Mamepia-
718, NPUHYUNU PAYIOHATBHO20 8UOOPY Mamepialy, po3mipis i popm 0y0igebHUX KOHCPY-
KUil.

Bmimu: xopucmyeamucsa oCHOGHUMU MeOpeMUUHUMU NPUHYUNAMU MA NOHAMMAMU
OUCYUNJIIHU ONIp mamepianie; OYiH8amu CKIAOHUU HANPYICeHUU CMaH KOHCMPYKYIU,
VCBIOOMIIOBAMU  83AEMO38 SA30K MINHC 3068HIUHIMU HABAHMANCEHHAMU, 2€0MEMPUUHUMU
PO3MIpaAMU U YMOBAMU 3AKPINJIEHHS MA 8HYMPIWHIMU CUTOBUMU (hakmopamu Ui dedopma-
yiamu 6 mamepiani miia, 607100iMu NPUHYUNRAMU MA MemoOaMu PO3PAXYHKY elleMeHmis
0y 0i8eNbHUX KOHCMPYKYIU HA MIYHICMb MA HCOPCMKICMb.

Tema 1. OCHOBHI OHATTS ONOPY MaTepiaJiB.

3amaui onopy matepianiB. OCHOBHI MOHATTS onopy matepiaiiB. OCHOBHI T1MOTE3H
omnopy matepiainiB. Kimacudikartist Tij1, 110 mpuiiMaeThes B oropi matepiamiB. [IoHSITTS po
nedopmarii. Cunu Ta ix kiacudikaiiis. 30BHIINIHI 1 BHYTPIINIHI CHJIA. ¥ MOBH PIBHOBArd.
Meron niepepiziB. Entopu. Ilonstrs npo HanpyxkenHs. Tunu HampyskeHb. [Ipocti Bunu
nedopmaitiil. banku Ta ixHi onopu. BuzHaueHHs peaxiii.

Tema 2. le¢popmanisi po3TAry-CTHCKY.

BHyTpimHi cunu Ta HampyXeHHS MpU po3TAry-cTHCKY. Jlepopmarii mpu po3Tsry-
ctucky. Koediuient Ilyaccona. Po3paxyHOK Ha MILIHICTb 1 ) KOPCTKICTb.

Tema 3. MexaHiuHi XapaKTepUCTHKN KOHCTPYKUIMHUX MaTepiaJiB.

Jiarpama po3Tsry Juisl IiIacTUYHUX MarepianiB. Jliarpama HamnpyskeHb. liarpama
PO3TATY ISl KPUXKUX MatepiaiiB. JliarpaMu CTUCKY JUTsl TNIACTUYHUX 1 KPUXKUX MaTepia-
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niB. Teepaicts. [TopiBHIOBaTIbHI XapaKTEPUCTUKU TUTACTUYHUX Ta KPUXKHUX MaTepiatiB.
OCHOBHI MOJIOKEHHS [Tl BUOOPY KOediIlieHTa 3amacy MIITHOCTI Ta TOMYCTUMUX Hampy-
KCHb.

Tema 4. CTaTHYHO BU3HAYEHI Ta CTATUYHO HEBU3HAYCHI CHCTEMH, L0 MPALIO-
I0Th HA PO3TAT-CTHCK.

Cratuuno Bu3HayeH1 cucteMu. CTaTUYHO HEBU3HAYEHI CUCTEMHU. TemMIepaTypHi Ta
MOHTa)XKH1 Halpy>KEHHs. YpaxyBaHHS BJIACHOI Baru Ta CWJI 1HEPIIl MPHU PO3TATY-CTUCKY.
Po3paxyHOK cTaTUYHO HEBU3HAYEHUX CUCTEM 3a TPAHUYHUM CTAHOM.

Tema 5. CxiiafHnii HANIPYKEHUI CTaH.

JliniiHUN HanpykeHui ctad. Hampy»eHHs Ha 1UIoiaakax, po3TalioBaHuX Mij Ky-
TOM JI0 oci cTepskHs. [Imockuil HanpykeHuil ctaH. AHaIITUYHI BUBEJICHHS, IpsiMa Ta o0e-
pHeHa 3anaui. Kpyru Mopa. Ilpsima Tta o6epuena 3amadi. Oxraeapuuni HanpyxeHHs. O0'e-
MHUI Hampy>KeHu# ctaH. Y3aranbHeHui 3akoH ['yka. O6’emua nedopmariis. [Tutoma mno-
TeHL1aJbHa eHepris 3MiHu GpopMu. Teopii minHOCTI. [IOHATTSA PO HOBI Cy4yacH1 Teopii Mi-
IIHOCTI.

Tema 6. 'eomeTpuYHI XapaKTEPUCTUKH IJIOCKHUX NepepisiB.

Knacudikaiiss reomeTpuuHux XapakTepucTuk mnepepiziB. [lmoma. Ctatuunuii Mo-
MEHT IO BIAHOCHO oci. MomeHTH 1Hepitii mioil. MoMmentu onopy. Paniyc inepii. [le-
PETBOPEHHSI MOMEHTIB 1HEPIl NpH MapajelbHOMY MEpPEeHECeHHI Ta MpHU MOBOPOTI OCEH.
['onoBHi oci iHepiii. ['omoBHI MoMeHnTu iHepuii. Eminc iHepiii. OO4YncIeHHS MOMEHTIB
1HepLii Ta onopy JUIsl XapakTEepHUX Mepepi3iB. BusHaueHHs reOMETpUYHUX XapaKTEPUCTHK
JUTSI IPOKATHUX TIPODLITIB.

Moayab Ne 2
«3cyB. Kpyuennsi. 3run. CkjaaaHuii onmip»

[aTerpoBani BUMoru Motyist No2:

3Hamu: OCHOBHI NOHAMMSA, BU3HAYEHHSA MA emanu pO3PAxXyHKI8 y CMamuiHo 8U-
BHAYHUX [ HEGUSHAYHUX NPYICHUX CUCMEMAX ) PealbHUX ymMoeax AK Npocmoz20, makx i
CKIAOHO020 HABAHMANCEHH MA 3AKPINJEeHHS, CNnocobu BUKOPUCMAHHA pe3yIbmamie
D038 'SA3aHHA 3a0ay ONOPY Mamepianie 0 NiOSUUeHHs eKCNIyamayiiHo-mexHIYHUX Xapa-
KMepUCmuK iCHyIO4UX ma nepcnekmusHux 0o 'ekmis.

Bmimu: xopucmysamucs mamemamuyHum anapamom, 3acmoco8y8amu NpuHyu-
nu ma mMemoou po3paxyHKy eleMeHmie KOHCMPYKYil 3a1eHCHO 8i0 0coOIu8ocmeli no-
CMAHOBKU 3A0ay ONOPY MAmMepianie,; UZHAYAMU GHYMPIUHE 3VCULISL | BHYMPIUHE HA-
NPYIUCEHHS Y HeDe3neuHux nepepizax no 008’CUHI, BUCOMI YU WUPUHT MILa 3 Memoo
3abe3neyenns 1020 Miynocmi U HaAdIUHOCMI Y npoyeci excnayamayii; oyiHweamu no-
MeHYITUHY eKCNAYamayiuiy cnpoMOdICHICb eleMeHmia cucmem 0y0igeibHUX KOHCMPY-
KYill, 3acmocosysamu Habymi HagU4Ku y npoyeci Ha8YaHHsa i MauOymHuill npoghecitiniil Oi-
AnbHOCMI Y 2any3i 6y0i6HUYMEA.

Tema 1. Yucruii 3cyB. Kpyuenns.

Yuctuii 3cyB, HapyKeHHs, yMOBa MILIHOCTI. PO3paxyHOK Ha MILIHICTh 3aKJIEMKOBO-
ro 3'egnanns. [edopmariii, 3akon I'yka npu 3cyBi, Moayss npykHocTi Il poxy. Kpydenns.



CucreMa MEHEKMEHTY SIKOCTI. MIudpp CMAHAY
PoGoua nporpama JOKyMEHTa PI110.01.04-01-2022
HaBYaJIbHOT IMCLUILTIHI
«Omip MaTepianiB» ctop. 83 18

BuyTtpimHi cunoBi aktopu nipu kpydenni. Hanpyskenns. Kpurepiit minnocti. Jledhopma-
ii npu kpy4yeHHi. 3akoH ['yka. YMoBa sxopcTkocTi. Po3paxyHok Baja Ha MIIHICTb 1 KOpC-
TKicTh. Hampy>keHHsI Ipu Kpy4eHHI y Tepepizax, HaXWIeHUuX a0 oci Baia. [loTeHmianbpHa
€Hepris Mpu KpydeHHI. BU3HAUeHHS TpaHUYHOI BaHTAXOIMIAMOMHOCTI CTEpPXKHS, SIKUN
ckpyuyeThesi. Hanpyskenns 1 nedopmariiii B HWIIHAPUYHUX TBUHTOBUX NpyxuHax. Kpy-
YEHHS! TOHKOCTIHHUX CTEPIKHIB.

Tema 2. 3run.

Turnu onop Oanok. BuyTpimiHi cuiioBi haktopu npu 3ruHi. Judepenitianbai 3anex-
HOCTI MK cUJIOBUMHM (hakTopamu mpu 3ruHi. [loOyaoBa emtop nepepizyrodux cui Q 1 3ru-
Harounx MoMeHTIB M. [IpaBuia KOHTPOJIIO Ta peKOMEeH 11 mpu mooy o081 ermop Q 1 M.
HopwmainbHi Hanpy>kKeHHs TpU 3TUHI. ¥ MOBa MIIIHOCTI ITPH 3TUHI 32 HOPMAJIbHUMHU HAIpy-
*KeHHsAMU. [loThuHI1 Hanpy>xeHHs npu 3rudl. @opmyna KypaBcbKkoro. YMoBa MIIIHOCTI
IIpM 3rUHI 32 JOTUYHUMH HarpykeHHsIMU. [[oBHa niepeBipka OaJIki Ha MIIHICTh. 3TUH TO-
HKOCTIHHHUX CTEpPKHIB.

Tema 3. le¢popmanii Ta nepeMinieHHs1 IPH 3rMHi.

Hedopmaiiii Ta mepeMileHHs], 0 PO3TIIAIAI0THCS MPU 3TUHI. AHAITUYHI METOAN
BU3HAYEHHS AedopMaliil Ta nepeminieHs npu 3ruti. {udepenuianbie piBHAHHA 31THYTOL
oci Oanku. [Ipukiiagu iHTErpyBaHHS HaOJM>KEHOIO PIBHSHHS 3ITHYTOI ocl Oanku. Meroa
MPUPIBHIOBAHHS MOCTIHHUX 1HTErpyBaHHs. MeTo/a MOYaTKOBHX MapaMeTpiB. Bu3sHaueHHs
nepeMileHp y 0ankax 3a METO/I0M MTOYAaTKOBUX MapaMeTpiB.

Tema 4. Cruaguuid omip.

Cxknagnuit 3rud. Kocuii 3rud. BuzHaueHHsI Hanpy>KeHb P KOCOMY 3THHI. Y MOBa
MILIHOCTI. BU3HaueHHs1 mepemilieHb npu Kocomy 3ruHi. CymicHa Jisl 3TUHY Ta PO3TITY
(ctrcKy). 3ruH 32 YMOB JIi1 TO3JI0BXHIX Ta mornepeyHux cui. [lo3aneHTpoBuil cTUCK (pO3-
TsT). Hanpy>keHHst mpu 103a1ieHTPOBOMY CTUCKY (po3Tsry). Po3paxyHok Ha MIIHICTh. A1-
po niepepizy. CymicHa fisi 3ruHy Ta Kpy4eHHs. Teopil MIITHOCTI [l HANPY>KEHOTO CTaHy
P CYMICHIM [Tii 3TUHY Ta KPy4YEHHS.

Tema 5. 3araabHi TeopemMu onopy MartepiaJis.

Jlinifina nipy»xHa cuctema. [Ipunimn MoxiuBuX niepeminieHb. Teopema npo B3aeM-
HicTh poOIT (Teopema betti). Teopemu Jlarpanxka 1 Kacrinesno. [HTerpan nepemiiieHb
(iaTerpan Mopa).O6uucnenss iHterpaitiB Mopa criocobom Bepemarina. Anani3 3acTocy-
BaHHS CITPOIIIEHOTO0 1HTerpaiia Mopa.



CucteMa MEHEPKMEHTY SKOCTI.
Po6oua nporpama
HAaBYAIBHOT JUCIUILTIHA
«Omip MaTepianiB»

Mudp

JIOKyMEHTa

CMA HAY

PIT10.01.04-01-2022

ctop. 93 18

2.3. TemaTuyHN MJIaH

110

Hasga temu
(TeMaTUIHOTO PO3ALTY)

OO0csT HaBYATBHUX 3aHATH (TOZ.)

Henna ¢opma HaB-
YaHHSI

3aouna popma HaB-

YaHH

Yceboro

Jlexmii

™
=

CPC

Ycworo

5e)
=

Jlexmit
CPC

1

2

3

4

5

6

7

81 9 | 10

Moayab Nel «OcHOBHI NOHATTS onopy MatepiaJiB. Po3rar-ctuck. CkyIaxHuii H

anpys;KeHui CTaH»

1.1

3amaui onopy marepianiB. OCHOBHI MOHSTTSI OMOPY Ma-
tepianiB. OcHOBHI rinoTe3u onopy marepianiB. Kimacudi-
KaIlis TiJ1, 0 MPUHMAETRHCS B omopi MaTepiamiB. [loHATTs
po medopmartii. Crn Ta iX Kiaacudikamis.

3 cemecTp

3 cemecTp

2

2

2] - | 4

1.2

30BHIIIHI 1 BHYTpIllIHI cWiId. YMOBHU piBHOBaru. Meron
nepepiziB. Emopu. [MousarTs npo Hampykenus. Tunu Ha-
npyxenb. [Ipocti Buam nedopmariii. banku ta xHi omo-
pu. BusHaueHHs peakiiid.

1.3

Hedopmartist po3tsry-cTucky. BHyTpimHi cuim Ta Ha-
MIPYXEHHSI TIPH PO3TATY-CTHCKY. [ledopmarii npu po3ts-
ry-ctucky. Koeodimient ITyaccona. Po3paxyHok Ha Mill-
HICTb i YKOPCTKICTb.

1.4

Hiarpama po3Tsry Ui IJIacTHYHHX MartepiamiB. [iarpa-
Ma HampykeHb. Jliarpama po3Tsary Ui KpUXKHX Matepi-
amB. JliarpaMu CTHUCKY UISA TUIACTHYHUX 1 KPUXKHX Ma-
tepianiB. TBepmictb. [lopiBHIOBaJIbHI XapaKTEPHCTHKH
IUIACTUYHHX Ta KPUXKUX MaTepiamiB. OCHOBHI TOJO0XKEH-
HA U1 BHOOpY KoedimieHTa 3amacy MIIHOCTI Ta JOIyc-
TUMHX HaIlPY)KEHB.

1.5

CrarnuHo Bus3HaueHl cucteMu. CTaTUYHO HEBHU3HAYEHI
cucreMu. TemmepaTypHi Ta MOHTXKHI HAIPYKCHHS.
YpaxyBaHHS BJIacHOI BarW Ta CHJI iHEpIIii TPU PO3TATY-
CTUCKY. PO3paxyHOK CTaTUYHO HEBU3HAYCHHX CHCTEM 3a
I'PaHUYHUM CTaHOM.

1.6

Jlinitiamii HanpyxeHuil cran. HampyxeHHs Ha TuTOmaz-
Kax, PO3TaIllOBaHUX il KyTOM JI0 oci crepxHs. [lnockuii
HaTpy>KeHUH CTaH. AHAIITHYHI BUBEJCHHS, TpsMa Ta
obeprena 3amadi. Kpyru Mopa. [Ipsma ta obepHeHa 3a-
nadi. OKTaeIpuyHi HAIPYKESHHSI.

10

1.7

OO0'eMHUI HanpyXeHUU CTaH. Y3araJlbHEHU# 3akoH [y-
ka. O6’emHa aedopmaris. [luroma nmoTeHiabHa €HEp-
rist 3mian ¢opmu. Teopii mimHOCTI. [loHATTS PO HOBI
CydacHi Teopii MIiIfHOCTI.

1.8

Knacudikariisi reoMeTpHYHUX XapaKTEPUCTHK TepepisiB.
IDtoma. CraTiyHMil MOMEHT IUIOLI BiJHOCHO oci. Mo-
MeHTH iHepuii rrom. MowmeHntu omnopy. Paniyc inepuii.
[lepeTBOpeHHST MOMEHTIB 1HEpIii TpU TMapaielbHOMY
MEPEHECEHHI Ta IPU MOBOPOTI oceit. ['010BHI Oci iHepIii.
l'onoBui momentu inepuii. Eninc inepuii. O6uucnenns
MOMEHTIB 1HepLii Ta Omopy I XapaKTepHUX Iepepi3iB.
Bu3HaueHHS TEOMETPHYHHX XapaKTEPHCTHK ISl IPOKAT-
HUX TpodiiB.

1.9

Po3zpaxyHkoBo-rpadiuna podora Ne 1

10

10

1.10

MoaysbpHa KOHTpoJibHa pobota Ne 1

Ycboro 3a mogysem Nel

67

16

17

34

61
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Moayasb Ne2 «3cyB. Kpyuyenns. 3run. Cxuagnuii onip»

2.1

UucTnii 3cyB, HampyKeHHs, yMoBa MinHocTi. Po3spaxy-
HOK Ha MIIIHICTh 3aKJICTIKOBOTO 3'eqHaHHsA. Jledopmarrii,
3aKkoH ['yka mpum 3cyBi, Moxyns mpyxHocTi I poxy. Kpy-
yeHHs1. BHyTpimHi cunoBi ¢akropu mpu xpydeHni. Ha-
npyxenns. Kpurepiii minHocti. Hedopmauii npu kpy-
yeHHi. 3akoH ['yka. YMoBa xopcTkocTi. Po3paxyHok Ba-
JIy Ha MIITHICTb 1 JKOPCTKICTb.

3 cemecTp

4 cemecTp

10

2.2

Hanpy>xeHHs npu KpydeHHi y mepepizax, HaXHJICHUX 10
oci Bamy. [loTeHuianbHa eHepris mpu KpydeHHi. BusHa-
YEHHS TPAaHWYHOI BaHTAXKOITITHOMHOCTI CTEP)KHS, SKHMA
cKkpyuyeTses. Hampykenns i mpedopmarii B HUITIHAPHY-
HUX TBHUHTOBUX TpyKuUHaX. KpydeHHS TOHKOCTiHHHX
CTEPIKHIB.

23

3run. Tunm onop Ganok. BHyTpimHi cunoBi pakropu
ripu 3ruHi. JudepeHitianpHi 3a1eKHOCTI MiXK CHITIOBHMH
¢dakTopamu npu 3ruHi. [loOymoBa emtop nepepizyrounx
cui Q i 3ruHarounx MoMmeHTiB M. [IpaBuita KOHTPOIIIO Ta
peKoMeHaIli mpu modymoBi emop Q 1 M.

24

HopmanpHi HampyXeHHS TpW 3THHI. YMOBa MIITHOCTI
IpU 3TUHI 32 HOPMAaJbHUMHU HampyXeHHsMH. JloTWuHi
HanpyxeHHs npu 3ruHi. @opmyna XKypascekoro. YmoBa
MIIHOCTI TIPY 3THHI 32 JOTHYHUMH HarpyxeHHsMH. [lo-
BHa TepeBipKka OaKM Ha MIIHICTh. 3THH TOHKOCTIHHHMX
CTEPXKHiB.

25

Hedopmariii Ta mepeMilieHHs, M0 PO3TISAAIOTHCS TPU
3ruHI. AHANITHYHI METOAW BU3HA4YeHHs nedopMariiii Ta
nepemiiens npu 3ruHi. AudepenuiansHe piBHSHHS 3ir-
HyTOi oci Oanku. [lpuknaan iHTErpyBaHHS HAOIMKEHOTO
piBHSIHHS 3iTHYTO1 OCi OaJIKH.

2.6

Metoa TpupiBHIOBAaHHS TOCTIMHWX iHTErpyBaHHS. Me-
TOJI IOYAaTKOBHX ITapaMeTpiB. Bu3HaueHHs nepeMillieHb y
Oajkax 3a METOJIOM IOYATKOBHX IapaMeTpiB.

2.7

Crxuaganii 3ruH. Kocuil 3ruH. Bu3HaueHHS HamnpykeHb
MpHU KOCOMY 3THHI. YMOBa MillHOCTi. Bu3HaueHnHs nepe-
MillleHb NIpU Kocomy 3ruHi. CyMmicHa Jist 3STHHY Ta pO3Ts-
ry (ctucky). 3ruH 3a YMOB [ii IO3JOBXKHIX Ta MONeped-
HUX CHJL.

2.8

[Tozanentposuii cruck (po3tsr). HanpyskeHHs mpu mo3a-
LIEHTPOBOMY CTHCKY (po3TAry). Po3paxyHOK Ha MIIHICTb.
Anpo nepepizy. CymicHa aig 3ruHy Ta KpydeHHs. Teopii
MIITHOCTI JIJIsl HANPYKEHOTO CTaHy MPH CYMICHIN [IiT 3TH-
HY Ta KPy4YCHHSI.

2.9

3aranpHi Teopemu omopy MatepiainiB. JliHiliHa npyxHa
cucrema. [IpyHIMI MOXIMBUX TepeMilleHb. TeopeMa
npo B3aemHicTh poOiT (Teopema berri). Teopemu Jlarpa-
wxa 1 Kacrinesno. Interpan nepemimens (inrerpan Mo-
pa).Obuncnenns inTerpanis Mopa crnocobom Bepemari-
Ha. AHaJIi3 3aCTOCYBaHHS CIIPOIICHOro iHTerpaia Mopa.

2.10

Po3spaxynkoBo-rpadiuna podorta Ne 2

10

10

2.11

MopynpHa KOHTpoIbHA poboTa Ne 2

2.12

KonTponbHa (nomamras) po6ora (3OH)

Ycboro 3a mogyaem Ne2

68

18 | 17

33

74

66

Ycboro 3a HABYAJIBHOIO TMCHHUILTIHOIO

135

34 | 34

67

135

121




CucreMa MEHEKMEHTY SIKOCTI. MIudpp CMAHAY
PoGoua nporpama JOKyMEHTa PI110.01.04-01-2022
HaBYaJIbHOT IMCLUILTIHI
«Omip MaTepianiB» crop. 11318

2.4. 3aB1aHHA HA PO3PaxXyHKOBO-rpadivyHi podoTn

PospaxynkoBo-rpadiuni podotu (PI'P) 3 nuctumiinu BUKOHYIOTBCA Y 3 ceMecTpi,
BIJIMTOBIJTHO /10 3aTBEP/PKEHUX B YCTAHOBJICHOMY MOPSAKY METOAMYHUX PEKOMEHJAIlH, 3
METOI0 3aKPITUICHHS Ta MOTIUOJIECHHS! TCOPETUYHUX 3HAHb T BMiHb, HAOYTUX CTYJEHTOM Y
IpolLIeCi 3aCBOEHHS BChOI'0 HABYAIBHOTO Matepiainy auciuruiiai. Bukonanns PI'P € Bax-
JIMBUM €TarioM y MiArOTOBII MalOyTHHOTO (haxXiBIIs.

Konkperna meta nepmioi PI'P MictuThcst y po3paxyHKy 6aioK Ha pO3TST-CTHCK; J0-
CJIIJKEHHI CKJIaJTHOTO HAMPYEHOTO CTaHy €JeMEHTIB KOHCTPYKIIIi.

Konkperna meta apyroi PI'P — Bu3HaueHHsI BHYTPIIIHIX 3YCHJIb 1 BHYTPIIIHIX Ha-
NpyXeHb y HeOe3MeUHUX Mepepizax eIEeMEHTIB KOHCTPYKIlii, 3a0e3MeueHHs iX MiIfHOC-
T1 1 HAJIMHOCTI MPH PI3HUX TUIIAX HABAHTAXKEHbD.

Po3po0Oka k0KHOI po3paxyHKOBOI rpadiuyHoi poOOTH mependayae BUKOHAHHS PO3-
paxyHKy, 110 0()OPMITIOETECSI CTYACHTaMU Y BUTJIS1 MOSICHIOBaIbHOI 3anucku 10-15 cro-
PIHOK.

BuKkoHaHHS MOSICHIOBAJIBLHOI 3aIIUCKHU € MEPETYMOBOIO JOIMYCKY CTYJEHTa J0 3aXHuc-
Ty PO3paxyHKOBUX POOIT Ta icnuty. BukoHnanus, odpopmienns ta 3axuct PI'P 3naificHro-
€TbCSI CTYJICHTOM B 1HAMBIAYaJIbHOMY HOPSAAKY BIANOBIAHO JO METOJUYHHUX PEKOMEH]Ia-
11§17 8

Yac, nmoTpiOuwmit 11 BukoHaHHs kKoxkHOi PI'P — 10 rogun caMmocTiiiHOT poOOTH.

2.5. 3aB1aHHS HA KOHTPOJIbHY (AoMalHI0) podory (3P H)

KontponsHa (gomarmiss) poOoTa 3 JUCHUIUIIHM BUKOHYIOThCS Y 4 ceMecTpl, BiJINO-
BIJIHO JI0 3aTBEPIKEHUX B YCTAHOBJICHOMY MOPSIKY METOJAMUYHUX PEKOMEHIAIIN, 3 METOIO
3aKpIIJICHHS Ta MOTJIMOJEHHS TEOPETUYHUX 3HAHb Ta BMIHb CTYJIEHTa IIPU BUBYCHHI JHC-
LUUIUTIHA. 3aBJIaHHS 11 BUKOHAHHS MPAKTUYHOI YACTUHU KOHTPOJBHUX (JIOMAIIIHIX) 3a-
BJIaHb 3/1HCHIOETHCS CTYJICHTOM B 1HIUBIAyaJIbHOMY MOPSJIKY BIAMOBIIHO A0 METOUYHUX
pEeKOMEH Al .

Yac, moTpiOHUI 111 BUKOHAHHS JIOMAIIHHOTO 3aBJaHHS CKJIaJia€ 8 TOIUH camo-
CTIHHOT poOOTH.

2.6. Ilepenik nMTaHb AJIS MiIATOTOBKY 10 €K3aMEHY.
[lepenik muTaHb Ta 3MICT 3aBAaHb JUIS MIJTOTOBKH JI0 €K3aMEHY, PO3POOISIOTHCS

IIPOBITHUMH BUKJIaJJa4aMu Ta 3aTBEPKYIOTHCS MPOTOKOJIOM 3aciiaHHs Kadeapu Ta T0BO-
JATHCS JIO BiJJOMa CTYJICHTIB.

3. HABYHAJIBHO-METOANYHI MATEPIAJIA 3 AUCIHUILJITHHA
3.1. MeToau HABYAHHSA

[Ipy BUBUEHHS HABYAJIBHOI JUCIUIUIIHM BUKOPUCTOBYIOTHCS HACTYITHI METOIU HaB-
YaHHS:

— MOSICHIOBAJILHO-1JTFOCTPATUBHUM METO/T;

— METOJT TPOOIEMHOTO BUKIIATY;

— PENpOaYKTUBHUN METO/I;



CucreMa MEHEKMEHTY SIKOCTI. MIudpp CMAHAY
PoGoua nporpama JOKyMEHTa PI110.01.04-01-2022
HaBYaJIbHOT IMCLUILTIHI
«Omip MaTepianiB» crop. 12318

— MOCTIAHUIIBKANA METO/I.

Peanizariss nux MeTOAIB 3MIMCHIOETLCS MPHU MPOBEACHHI JICKITiN, JTAOOpATOPHUX PO-
01T, AEMOHCTpaIliid, CAMOCTIHHOMY BHpIIIIEHH] 3a7a4, poOOTi 3 HABYAJIILHOIO Ta HOPMATHB-
HO-TEXHIYHOIO JIITEPATypOIO.

3.2. PekomeHngoBaHa Jjiteparypa

Ba3oga jireparypa

3.2.1. ITicapenko I'.C. ta in. Omip matepianmiB: I[ligpyunuk / I'.C. [Tucapenko, O.JI.
Kgitka, E.C. Ymancekuii; 3a pen. I'.C. [lucapenka. — 2-re Bu., A010B. 1 iepepoor. — K.:
Buma mixoia, 2004. — 655 c.

3.2.2. llIra6’rok B.I. Omnip marepianis: [linpyunuk. — K.: 3nanus, 2016. — 400 c.

3.2.3. I'ypusk JI. L., Tynymsk FO. B., FO3pkiB T. b. Onip martepiani: [TociOHuk ajis
BHUBUYCHHSI KypCy MPpU KPETUTHOMOTYJIbHIN cucTemi HaB4aHHs. — JIbBiB: “HoBuii cBIT —
20007, 2019. - 363 c.

3.2.4. Kopninos O. A. Omnip marepianis: [Tigpyunuk — K.: Jloroc, 2000. — 551 c.

3.2.5. @inaros I'. B. Onip matepiaiiB B 3a7a4ax 1 npukiagax: Po3paxyHOK cTaTUYHO
BU3HauyBaHuX cTepxkHeBuXx cucteM Ku.l: Hasu. moci6. — K.: Bug-o Jlipa-K, 2019. —
360 c.

3.2.6. MunsnikoB O.B. Omnip marepianis: Koncnekr nekiii. — TepHonuis: Bua-Bo
THTY, 2010. — 257c.

3.2.7. IlickynoB B.I'. Omip maTepiaiiB 3 OCHOBaMH TEOpii MPY>KHOCTI i TIACTUYHOC-
Ti. Knawura I : 3aransai ocHoBu Kypcey. U.1: Iligpyunuk y Tppox kaurax / B.I'. IlickyHoB,
B.K. Ilpucsokniok; 3a pen. npod. B.I'. ITickynosa. — K. : Bumia mkona, 1994. — 204c.

JlonomizkHa JiiTepaTtypa

3.2.8. lllmauyk B.II. Ta 1. Omip marepianiB CTEPKHEBUX E€JIEMEHTIB KOHCTPYKIIH
npu 6a30Bux HaBaHTaxeHHsIX. Koncnekr ek / B. I1. [lnauyk, O. O. Uynpunin, H. B.
Cepena, B. O. Cxisipos. — XapkiB : XHYMI im. O. M. bekerosa, 2019. — 115 c.

3.2.9. Yuxnanze E. [I. Onip marepianiB: HaBu. nocionuk / Yuxnanze E.J[. — X: Vkp-
JIA3T. 2002. — 362 c.

3.2.10. badenko A. €. Teopisa npyxHnocti: [linpyunuk. .1 / A. €. babenko, M. 1.
Bbobup, C. JI. boiiko, O. O. bopounko. — K. : OcnoBa, 2009. — 239 c.

3.3. Indopmauiiini pecypcu B IntepHeri

3.3.1. http://iap.nau.edu.ua/index.php/kafedry/komp-yuternikh-tekhnologij-
budivnitstva

3.3.2._Caiit HaykoBo-TexHiuHOi 010mi0Tekn HarioHampbHOTO aBialiifHOTO yHIBEpCH-
TeTy https://www.lib.nau.edu.ua/main

3.3.3. http://er.nau.edu.ua/handle/NAU/24905

3.3.4. MetonuuHi po3pooku kadenpu (B e1eKTPOHHOMY BUTJISII).
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4. PEUTUHIOBA CUCTEMA OLIHIOBAHHSI HABYTUX CTYJIEHTOM
3HAHDb TA BMIHb

4.1. OmintoBaHHSA OKPEMHUX BHJIIB BUKOHAHOI CTYJICHTOM HaBYaIbHOT pOOOTH 3/1HCHIOETh-

cs1 B 0ajmax BIAMOBIAHO 110 Ta0i. 4.1.
Taomung 4.1

Max KuIbKicTh 0a-
JIB

Max KUIbKICTB OaJTiB

N Bun
Bun napuansHOi poboTH | [leHHa 3aouHa .. 3aouyHa
HaBYaJIbHOI poOOTH Jenna ¢op-
¢dopma |hopma HaB- dopma
Ma HaBYaHS
HABYAHHS| YaHHS HaBYaHHS

3 cemectp/3,4 cemectp 3OH
Monynbs Ne 1 «OcHOBHI OHATTS oniopy mMarepia-| Moy Ne 2 «3cyB. Kpydenns. 3run. Cknaanuit

niB. Po3sr-ctuck. CkiaiHui HapyKEHU CTaH» omipy»
Buy HaByanbHOT pob0oTH Oammn Oanmu Bun HaBuanpHOi pobOTH Oanmun Oamu
JlabopaTtopHi poboTi 2 15 JlabopatopHi poboTu 2 30
8x16=8; 1x156=15 (3®H) 8x16=8, 2x156=30 (3®H)
BukoHaHHS KOHTPOJIBHOL
— — i - 15
(TomarHpoi) poooTH
Bukonanss po3paxyHKoO- 16 B BukoHaHHS pO3paxyHKOBO- 16 B
Bo-rpacdiynoi podotu Ne 1 rpadiunoi podotu Ne 2
s 0onycky 00 6uKOHaHHs st 0onycky 00 6UKOHAHHSA
MKP Nel cmyoenm mae 8 — MKP Ne2 cmydenm mae Ha- 8 —
Habpamu He MeHule bpamu He menule
BukoHanHs MOybHOT 16 BukoHaHHs MOZyJIBHOI KOH- 16
KOHTPOJIbHOI poboTu Nel TposibHOI poboTu Ne2
¥Ycboro 3a moayJem Nel 40 15 ¥Ycboro 3a MmoayJiem Ne2 40 45
Yceboro 3a moayJasimu Nel, Ne2 80 60
CemecTpoBHii eK3aMeH 20 40
Yceboro 3a IMCHUILIIHOIO 100

4.2. BukoHaH1 BUJIM HaBYAIBHOT POOOTH 3apaxOBYIOTHCS CTYJEHTY, SKIIO BiH OTPUMAaB 3a
HUX ITO3UTHBHY PEHTHHTOBY OIIIHKY.

4.3. Cyma pelTUHTOBUX OILIHOK, OTPUMAaHUX CTYIEHTOM 3a OKpeMi BUJIM BHUKOHAHOI HaB-
YaJIbHO1 POOOTH, CTAHOBUTH MTOTOYHY MOJYJIEHY PEUTHHTOBY OIIHKY, SIKa 3aHOCHTHCS JI0 BIJIOMOC-
Ti MOJIYJIBHOT'O KOHTPOJIIO.

4.4. Cyma miJICYMKOBOI CEMECTPOBOI MOJIYJBHOI Ta €K3aMEeHaIlIiHOI PEeHTHUHTOBHX
OI[IHOK, y 0aJlax CTaHOBWTH I1JICYMKOBY CEMECTPOBY PEUTHHTOBY OILIIHKY, fKa Mepepaxo-
BYETKCS B OITIHKH 32 HAI[IOHAIBHOIO MIKayIoko Ta mkanor ECTS.

4.5. TlincyMKoBa ceMecTpoBa pEHTHHIOBA OIliHKAa B Oajax, 3a HaIIOHAJIBHOK IIKAJIOK Ta
mkanoro ECTS 3aHOCHTBCS 710 3alIIKOBO-EK3aMEHAIIMHOT BiJIOMOCTI, HABYAJIBHOI KapTKH Ta 3aJi-
KOBOi KHIDKKH CTYJICHTa, Hampukiaad, Tak: 92/Binm./A, 87/1o6pe/B, 79/o6pe/C, 68/3am08B./D,
65/3anoB./E Tomro.

4.6. IlincymMKoBa peHTHHIOBA OIlIHKA 3 JTUCIHUIUTIHU JOPIBHIOE MiJICYMKOBIH CeMECTpOBiit
PEUTHHTOBIM OMIHIN. 3a3Ha4yeHa ITiICYMKOBAa PEUTHHIOBa OIIHKA 3 JUCIUILIIHA 3aHOCHUTBHCS JI0
Jlonatky no guruioma.



CucteMa MEHEPKMEHTY SKOCTI.
PoGoua nporpama
HAaBYAIBHOT JUCIUILTIHA
«Omip MaTepianiB»

Mudp
JIOKYMEHTa

CMA HAY
PIT10.01.04-01-2022

crop. 14318

(@ 03.02-01)
APKYUI IIOHNIUMPEHHA JOKYMEHTA
. Kynu .
- J\IfI'M nepeaHo Bﬂa;ii IL.Lb. orpumyBaua o Héinigqa [TpumiTku
PHM. (miapo3 i) A TpuMy
(@ 03.02 - 02)
APKYII OSHAUOMJIEHHS 3 TOKYMEHTOM
Ne [Ipi3Bume, imM’s1, 10 OATHKOBI HmHHC..OSHaﬁOM_ Hara osnaiiou- [Mpumitkn
op. JICHOT 0cO0H JICHHS
(D 03.02 -04)
APKYII PECCTPAIIII PEBI3II
H(J;‘; [pi3Buime, iM’s1, M0 OATHKOBI Hara peBi3ii ITigmmc Bg;;?;:;;ggﬁo
(D 03.02 -03)
APKYII OBJIIKY 3MIH
Ne mucra (cTopiHKm) .
Ne 3Mmi- HI,I[HI/;(;;)CO6I/I, Jara BHECCH- Bi?;i_
HU 3 . AHYITBO- ; HAL SMIHH Hsl 3MiHH
MIHEHOTI'O 3aMiHEHOTO Hogoro BAHOTO BHCCJIA 3MIHY
(D 03.02 -32)
Y3I'OJ’KEHHSA 3MIH
ITianuc THimianu, npisBuie [Tocana Jlara
Po3poOHuk
VY3romxeHo
VY3romxeHo
V3romxeHo




(®21.01-03)

Cuiadyc HaBYAJbHOI JUCHMILTIHU

«OIIIP MATEPIAJIIB»
OcaiTHbo-nIpodeciiinoi mporpamu: «ABTOMOOINBHI JOPOTH Ta aepoAPOMM»
«IIpomuciioBe i MUBiILHE OY1IBHUITBOY»

I'any3s 3HaHb: 19 «ApxiTekTypa Ta OyAiBHHUTBO
CrenianbHicTb: 192 « By1iBHUITBO Ta HUBiNbHA iH/KeHePid»

PiBenn BHIIIOT OCBiTH

[Tepiunii (GakamaBpChbKHid)

CraTtyc IMcuunjainu

HapuannHa ):[I/ICHI/IHJ'IiHa 000B’s13k0BOro kommnonenTa OIT

Kype 2
Cemectp 3.4
OO0cHAr IMCHUILTIHA, 4,5/ 135

kpeautu EKTC/ronunu

MogBa BUKJIaJaHHA

VYkpaiHchKa, aHIIHChKa

IIlo Oyne BuBuaTucs (mpeaMeT BU-
BYEHHS)

HamnpysxeHo-nehopMOBaHuil CTaH Ta CIIPOMOXHOCTI CIPHAMATH HABAHTAXKCHHS TH-
MOBUMH eJIeMEHTaMH OyJiBEeJIbHUX KOHCTPYKLiH, 0cOOIMBOCTI AeOpMyBaHHs IpYy-
JKHUX TiJT, 3QJIEXKHOCTI, III0 ONMHUCYIOTH IIi MPOIECH; OCHOBHI ITOHATTS, TEOPETUYHI TO-
JIO)KEHHS, BU3HAYCHHSI Ta €Tald PO3PAXyHKIB CTATUYHO BU3HAYHUX I HEBU3HAYHHUX
NPYXKHUX CUCTEM Y PEalbHUX YMOBAaX MPOCTOrO i CKJIAHOTO HABAHTAXKCHHS Ta 3a-
KPITJICHHSI; MEXaHi9Hi BJIACTUBOCTI pEaJIbHUX MaTepiaiB.

Yomy ue nikaBo/Tpeda BUBYATH
(meTa)

MerTor0 BHUKJIaAaHHSA AUCLUUILIIHK € PO3KPHUTTSA MOHITH Ta METOMAIB PO3paxyHKy eje-
MEHTIB KOHCTPYKIiX OyAiBeNs Ta CIOPYA Ha MIlHICTh, KOPCTKICTh Ta CTIHKICTB, IO
NPALIOIOTh MPU PI3HUX MEXaHIYHUX Ta (i3WYHMX BIUIMBAX, PO3B’S3aHHS 331ad 3 BH-
3HA4YEHHs BHYTPILIHIX CHJIOBHX (DAaKTOPIB, HANIPYKEHb 1 AedopMalliid, 1110 BUHUKAIOTh
y eJIEMEHTaX KOHCTPYKIIH i/l Ji€t0 30BHIIIHIX HABAHTa)KEHb, 3aCTOCYBaHHS HaOyTHX
HAaBMYOK Yy MNpOLECi HaBUaHHS 1 MalOyTHII mpodeciiiHiil AisIbHOCTI y Tany3i OyiB-
HUIITBA Ta UBLIbHIN 1HKEHEPII.

YoMy MOKHA HABYUTHUCS (Pe3yJib-
TATU HABYAHHS)

3n100yBay BUIIOI OCBITH HaOyBae 3HAHHS, I[OJ0 MPHUHIUIIB Ta METOIB pO3pa-
XYHKY Ha MIIIHICTb Ta )KOPCTKICTh €JI€MEHTIB KOHCTPYKIIiH, SKi BXOJATh 10 CKJa-
Iy OyaiBenb 1 COpy.I; MPHUHIIHIIB palioOHaIFHOTO0 O0paHHsA MaTepiary, po3MipiB i
dhopM KOHCTPYKIii Ta ii eIeMEeHTIB, SIKi MAaOTh IpaIloBaTH 0e3 PU3HUKY PYyIHY-
BaHHS; BH3HAYATH BHYTPIMIHI 3yCHIUIA i BHYTPIIIHI HANPYKEHHS Y HEOS3TEUHIX
mepepizax 1Mo ITOBXKHHI, BUCOTI UM MUPHUHI TiJIa 3 METOIO 3a0e3MMeYeHHs Horo Mill-
HOCTI I HaliifHOCTI y mpoIeci ekcruryaTalii; yCBiJOMIIFOBaTH B3a€MO3B’ 30K MikK
30BHINIHIMU HAaBaHTA)KEHHSMHU, T€OMETPUYHUMH PO3MipaMH i yMoBaMH 3akpin-
JIEHHS Ta BHYTPIIIHIMHM CHJIOBUMH (akTopaMu i gedopmalisiMu B MaTepiaini Tina;
OCHOBHI HalpsIMKH PO3BHUTKY Teopii ormopy marepiaiis, siki BHKOPUCTOBYIOThCS B
IHXKEHEepHIW NpPaKTHIl NPH ONTHMajJbHOMY IPOEKTYBAaHHI Ta PO3paxyHKax ele-
MEHTIB KOHCTPYKLiH Oy/iBeIbHUX 00'€KTiB; CIIOCOOM BUKOPHCTaHHS Pe3yJbTaTiB
pO3B’si3aHHS 3amady OMOpy MaTepiamiB JUisl MiABHUINCHHS EKCIUIyaTaliiHo-
TEXHIYHHMX XapaKTEPUCTUK ICHYIOUHX Ta MEPCIEeKTUBHUX 00'exTiB. Takox cTy/eH-
TH HaOyBarOTh TOTJIMOJICHI KOTHITHBHI Ta MPaKTHYHI yMiHHSI/HaBUYKH, MaiicTep-
HICTh Ta IHHOBAIIHHICTh Ha PiBHI, HEOOX1THOMY IJIs pO3B’s3aHHS CIIeIliaxizoBa-
HUX 3aJ1a4 B raiy3i OyJiBHHUIITBA Ta HUBIIBHOI iHXKEHEPIT.

I[MPH1 — 3acTocoByBaTH OCHOBHI TeOpii, METOIU Ta MPUHIUIN MaTEMaTUIHUX,
MPUPOTHUIUX, COLIANLHO-TYMaHITAPHAX Ta €KOHOMIYHUX HayK, Cy4acHI MOJE,
METOAM Ta MpOrpamMHi 3acO0M MIATPUMKH NPUHHATTSA PilIeHb IS PO3B’SA3aHHA
CKJIaJIHUX 3aja4 OyaiBHUITBA Ta IuBiNbHOI imkeHepii. [IPH2 — Bpatu yuacts y
JIOCIIDKEHHSIX Ta po3pobkax y chepi apxiTekrypu ta Oyaisaunrsa. [IPH7 — Bu-
KOHYBaTH 30ip, IHTepIpeTaIio Ta 3aCTOCYBaHHS JaHUX, B TOMY YHCII 32 PaXyHOK
MOMYyKy, 00poOKH Ta aHaNIi3y iHbOpMaIIii 3 pi3HUX JKEped.

SAx MokHA KOpHCTyBaTHCs Ha0y-
THMHM 3HAHHAMH | yMiHHAMM (KOM-
NeTEeHTHOCTI)

IK - 3nmaTHicTh pO3B’A3yBaTH CKJIAAHI CIeNiali3oBaHi 3ajadi Ta MPaKTUYHI MPO-
6memu B rairy3i OyIiBHHIITBA Ta IHUBINBHOI iHXeHepii abo y mporieci HaBYaHHS,
o ne-pexbadyae 3aCTOCYBaHHS TEOPiil Ta METOIB BU3HAYEHHS MIIHOCTI, CTIHKO-
CTi, TOBrOBiY-HOCTI, HaAIHOCTI Ta Oe3meku OyJiBeNb Ta CIIOPY.; 3aCTOCYBaHHS
iHpOpMaNniHHUX TEXHOJIOTiH, MPOTPaMHUX KOMILIEKCIB, CHCTEM aBTOMAaTH30BaHO-
r'0 NMPOEKTYBAHHS.

3K2 — 3HaHHA Ta po3yMiHHS NpeAMETHOI obJsiacTi Ta mpodeciiHol IisIbHOCTI.
3K6 — 3parHicTh 10 nmomyky, oOpoOieHHs Ta aHanizy iHdopmanii 3 pi3HHX JiKe-
pen. 3K7 — HaBuuku mixocobucricHoi B3aemonii. 3K10 — 3patHicTs 36epiratu




Ta MPUM-HOXYBaTH MOpaJIbHi, KyJIbTYPHI, HAYKOBI IIIHHOCTI 1 TOCSATHEHHS CYCIIi-
JbCTBA HAa OCHO-Bi pO3yMiHHS iCTOpPii Ta 3aKOHOMIPHOCTEH PO3BUTKY MPEAMETHOL
obuacTi, il micms y 3araiabHiil CUCTeMi 3HaHB MPO MPHUPOAY i CYCIHIJIIBCTBO Ta y
PO3BUTKY CYCIIIJIbCTBA, TEX-HIKH 1 TEXHOJIOTiH, BUKOPUCTOBYBATH Pi3HI BUIAU Ta
(hopMu pyxoBOi aKTUBHOCTI JUIS aKTUBHOTO BiATIOYMHKY Ta BEAEHHS 3J0POBOTO
CIIOCO0Y KUTTSA

©®K1 — 3aaTHICTh BUKOPHCTOBYBATH KOHIENTYaJ bHI HAyKOBi Ta IPaKTHYHI 3HAH-
HSl 3 MaTeMaTHKH, XiMii Ta (i3UKH JUIs pO3B’sA3aHHs CKJIAJHUX MPaKTUYHHUX IIPO-
OsieM B ramysi OyaiBHUITBa Ta HUBiNbHOI iHXeHepii. PK7 — CripoMokHICTh He-
CTH BiJINIOBIJaNbHICT 32 BUPOOJICHHS Ta yXBaJeHHS PillIeHb y cdepi apXiTeKTypH
Ta OYiBHHIITBA Y Henepen0adyBaHUX pOOOYNX KOHTEKCTaX.

HaBuaJjibHa JioricTuka

3MicT AUCHUTTIHT:

3amadi omopy martepianiB. OCHOBHI HOHATTS omopy MatepianiB. OCHOBHI Timore3n
omopy MarepiainiB. Kiracugikaris Tin, mo npuiiMaeTbest B onopi MarepiainiB. [IoHATTS
npo aedopmarii. Crumn Ta ix kiaacudikamis. 30BHIIIHI i BHYTPIIIHI CHITH. YMOBH PiB-
HoBaru. Meton mepepi3iB. Emropu. IloHsaTTs mpo HampyxeHHSA. Tumy Hampy>KeHb.
Ipocti Buam nedopmariii. banku ta ixHi omopu. BusHauenns peakmiit. Jledopmaris
PO3TATY-CTUCKY. BHYTpILIHI CHIM Ta HaINpy>KeHHS MPU po3TATy-cTUCKY. edopmarii
npu postsry-ctucky. Koedinienr [Tyaccona. Po3paxyHok Ha MIIHICTb 1 JKOPCTKICTb.
Jiarpama po3Tsry [uist miacTuuHuX matepiaiiB. [liarpama HanpyxeHs. [liarpama po3-
TATY JUIsl KPUXKHUX MaTepiaiiB. JliarpaMu CTUCKY JUIsl TUIACTUYHUX 1 KPUXKUX Marepia-
niB. Tepaictb. [lopiBHIOBaNbHI XapaKTEpUCTUKHU IUIACTUYHHUX Ta KPUXKUX Marepia-
niB. OCHOBHI TOJIOXKEHHS Uil BUOOPY KoedillieHTa 3amacy MII[HOCTI Ta JOITyCTHMHUX
Harpy>xeHb. CTaTHdHO BU3HaueHi cucteMy. CTaTHYHO HEBU3HAYEHI cucTeMu. Temre-
paTypHi Ta MOHTa)XHI Hamlpy)XeHHsA. YpaxyBaHHsS BIAacCHOI BarW Ta CHI iHepuii mpw
PO3TATY-CTHCKY. PO3paxyHOK cTaTHYHO HEBU3HAUEHHUX CHCTEM 3a ITPAaHUYHUM CTaHOM.
JliniiftHn# HanpyXeHui cTaH. HampyKeHHs Ha TUTOIIAAKax, pO3TAIIOBAHUX ITiJl KyTOM
JI0 oci crepkHs. [Imockuii HanpyKeHUH cTaH. AHaNITHYHI BUBEJICHHS, IpsiMa Ta o0e-
pHeHa 3amadi. Kpyru Mopa. Ilpsima Ta o6epHeHa 3amadi. OKTaeapudHi Hanpy>KeHHS.
O0'eMHUi1 Hanpy)XeHUit cTaH. Y3aranbHeHHH 3akoH ['yka. O0’emua nedopmanis. [Tu-
TOMa MoTeHHiankHa eHepris 3mMiHu Qopmu. Teopil minHocTi. [ToHATTS PO HOBI Cy-
gacHi Teopii MimHOCTI. Kiacudikallisi reOMETpHYHUX XapaKTEPHCTHK Iepepi3iB.
[Toma. CraTuuHME MOMEHT IUIONII BiTHOCHO oci. MoMeHTH iHepuil miom. MoMeHTH
omnopy. Paniyc inepuii. IlepeTBopeHHs MOMEHTIB iHepuii Npy HapajelbHOMY HepeHe-
CEHHIi Ta TpH MoBopoTi oceit. ['oxoBHI oci iHepmii. ['ooBHI MoMeHTH iHepIii. Emimc
inepii. OO4HCIeHHS MOMEHTIB iHEpIii Ta omopy A XapaKTepHUX Iepepi3iB. BusHa-
YEeHHS TEOMETPUIHUX XapaKTEPUCTHK AJIsl IPOKATHUX MPOQisiB.

UYuctnii 3cyB, HanpyXeHHs, yMOBa MiHOCTi. PO3paxyHOK Ha MIIHICTh 3aKJIETTIKOBOTO
3'eqnanHs. Jledopmartii, 3akon ['yka npu 3cyBi, Moayis npyxkHocTi 11 poxy. Kpyden-
Hs. BHyTpimHi cuioBi daktopu npu KpydeHHi. Hampyxenns. Kpurepiit MimHOCTI.
Hedopmanii npu kpydeHHi. 3akoH ['yka. YMoBa kopcTkocTi. Po3paxyHOK Baily Ha
MIIHICTb 1 )KOPCTKicTh. HanpyskeHHs mpu Kpy4deHHi y nepepizax, HaXWIeHHX JI0 OCi
Bany. [loTeHnianbpHa eHepris mpyu KpyueHHi. BU3HaueHHs rpaHU4HOI BaHTAXOIIiJiHO0-
MHOCTI CTEpXKHsI, SIKUH CKpy4yeTbcsi. HampyxenHs 1 nedopmaiii B HMIIHAPUYHUX
I'BHHTOBHX NpYXHHaX. Kpy4eHHS TOHKOCTIHHMX cTepxHiB. 3ruH. Tumu onop Gaok.
BuyTpimni cunosi ¢akropu npu 3ruHi. JndepeniianbHi 3aneXHOCTI MK CHIOBUMHU
(haxropamu mipu 3ruHi. [ToOyxoBa emrop nmonepeyrnx cui Q i 3rMHAIOYMX MOMEHTIB
M. [IpaBmia KOHTPOIIO Ta peKOMeHAawii mpu nodyaosi emop Q i M. HopmanbHi Ha-
NPY>KEHHS TIPH 3THHI. YMOBa MIITHOCTI TIPH 3T'HHI 32 HOPMaJbHUMH HaINpy>KCHHAMH.
Jotuani HanpyxeHHs npu 3ruHi. @opmyna XKypaBcbkoro. YMoBa MIITHOCTI ITpH 3THHI
3a JIOTUYHUMH HarpyskeHHsAMH. [IoBHa nepeBipka Oalku Ha MIIHICTb. 3T'MH TOHKOC-
TIHHUX cTepkHIB. [ledopmarii Ta nepeMilieHHs, 10 pO3MIIAATHCS PU 3rHHI. AHa-
JITUYHI METOIU BU3HAa4YCHHs AedopMmalliil Ta nepeminieHs npu 3ruHi. Jndepeniianb-
He piBHSAHHS 3irHyToi oci Oamkw. Ilpukiagu iHTErpyBaHHS HAaOIMKEHOTO PIBHSIHHS
3irHyToi oci Oanku. MeTos mpupiBHIOBaHHA MOCTIHHUX iHTErpyBaHHSA. MeToxa moyar-
KOBUX IapameTpiB. BusHadeHHs nepemimeHs y 6aiakax 3a METOJOM ITOYaTKOBHX ITa-
pametpiB. Cknanuuii 3rua. Kocuit 3ruH. BuznaueHHs HanpyskeHb IpU KOCOMY 3THHI.
YMoBa MinHOCTi. BusHaueHHs nepeMimieHs npu kocomy 3ruHi. CyMicHa Jist 3ruHy Ta
po3Tary (CTUCKY). 3THH 3a YMOB Aii MO3JI0BXKHIX Ta morepednux cui. IlozanenTposuit
cTHCK (po3Tsr). HampyskeHHs Ipy MO3alleHTPOBOMY CTHCKY (po3Tsry). Po3paxyHok Ha
MilHICTb. Snpo nepepizy. CymicHa fist 3ruHy Ta Kpy4deHHs. Teopii MinHOCTI 1715 Ha-
NPY>KEHOTO CTaHy NpH CyMicHIHM Aii 3ruHy Ta KpydeHHs. 3arajbHi TEOPEMH OIIOpY
marepianis. JliHiiiHa npykHa cucrema. [IpuHIMD MOXIMBHX nepeMimieHb. Teopema
mpo B3aeMHICTh poOiT (Teopema berri). Teopemu Jlarpamxka i Kacrinesao. [HTErpan
nepemimens (iHTerpan Mopa).O6uncnenns interpaitis Mopa cmoco6om Bepemiarina.
AHati3 3aCTOCYBaHHS CIIPOIIEHOT0 iHTerpanga Mopa.




Buau 3aHATH: JeKIIii, 1Ta0opaTopHi 3aHATTS

MeToau HAaBYAHHS: TTOSICHIOBATILHO-UTIOCTPATUBHUNA METO, METOJI IIPOOIEMHOTO
BUKJIATy, PEIIPOAYKTUBHHUN Ta JOCII THHUIEKHH METOIH.

@®opMH HABYAHHSA: OYHA, 3204HA

[pepexBizuTn «Bctyn no 6yziBenpHOI cripaBmy», «Bumma MaremaTnkay, « TeopeTndna MexaHika (cra-
THKa)», «Onip MarepianiBy, «Piznkay, mapaneabHO JOTIOBHIOE BUBYCHHS TaKO1 IHC-
IUIUTIHY K «ByiBelbHA MEXaHIKay.

IopexBizuTn «byniBenpHa MexaHnika (crenkypc)», «MexaHika TBEporo 1e()OpPMOBAHOTO Tijay,

«byniBenpHI KOHCTPYKLIi», «MeTtasieBi KOHCTPYKLIi», «OCHOBH Ta (YHIAMEHTH»

Indopmaniiine 3a0e3meyeHHs
3 penosurapiio Ta ponny HTH
HAY

[Ticapenko I'.C. Ta in. Onip matepiaxnis. [linpyunuxk / I'.C. ITucapenko, O.JI. KBitka,
E.C. YMancekuif; 3a pen. I'.C. [Tucapenka. — 2-re BUI., A0MOB. i nmepepodi. — K.: Bu-
ma 1mkosa, 2004. — 655 c.

[I1Ba6’rok B.I. Omip marepianis: [linpyunnk. — K.: 3nanns, 2016. — 400 c.

I'ypusik JI. L., ynynsx FO. B., FO3bkiB T. B. Onip marepianis: I1ociOHHK 11 BUBYEH-
HS KypCy IPH KpEOUTHOMOAYIIBHIH cucTeMi HaBdaHHA. — JIBBiB: “HoBwuii cBit — 20007,
2019.-363 c.

KopHninos O. A. Omip matepianis: Ilinpyurnk — K.: Jloroc, 2000. — 551 c.

@imatoB I'. B. Omip marepianiB B 3amadax i mpukiagax: Po3paxyHOK CTaTHYHO
BH3HAUyBaHUX cTepxHeBUX cucreM Ku.1: Hau. moci6. — K.: Bun-so Jlipa-K, 2019.
—360c.

MubHikoB O.B. Onip marepianiB: Koncnekr nekuiid. — Tepronins: Bua-so THTY,
2010. —257c.

nagyk B.I1. Ta in. Onip MarepianiB CTep>KHEBUX €JIEMEHTIB KOHCTPYKIIii mpu 0a3o-
BuX HaBaHTakeHHsX. Koncnekr nekiiit/ B. I1. lnauyk, O. O. YUynpuwnin, H. B. Cepe-
na, B. O. Cxisapos. — Xapkis : XHYMI im. O. M. Bekerona, 2019. — 115 c.

Jlokauis Ta MaTepiajibHO-TeXHIYHE
3a0e3ne4yeHHs

http://www.lib.nau.edu.ua

CemMecTpOBHIi KOHTPOJIb, EK3aMe-
HaliliHA MEeTOTHKA

MonynpHiI KOHTPOJIBHI pOOOTH, MUCHBMOBHIT €K3aMEH

Kadenpa Kadenpa koM 10TepHUX TEXHOJIOTiH OYIiBHUIITBA Ta PEKOHCTPYKITii aepONOPTIiB
DakyJbTeT ApXITeKTypH, OYJIiIBHUIITBA Ta TH3aHHY
Buxaanau(i)

Mamkos Irop JleoninoBuyu

Hocaaa: crapumuii BUKJIagaq

[podgaiia BukIagaua:
(http://iap.nau.edu.ua/index.php/prepod-ktb)
Teu.: 044-406-74-24

E-mail: ihor.mashkov@npp.nau.edu.ua
PoGoue micue: 5 kopnyc, 5.510

OpuriHajibHiCTHL HABYAJIBbHOI AUC-
IMUTTiHA

OpurinanpHa

JIiHK Ha AUCHMILIIHY

https://er.nau.edu.ua/handle/NAU/24905
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