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1. IUTAHHS 3 JUCHUILIIH «OIIIP MATEPIAJIIB» Ta « BY JIBEJIbBHA MEXAHIKA»
BigHocHa miniliHa nedopmaitis BkaxiTe Bupa3 Iuisi BU3HAUCHHS AT HAPUYHOT )KOPCTKOCTI MIaCTHHH
3B's130K (PYHKIIIT HAPYXKEHb C HANPYKCHHSIMH.
Hedopmarnii Ta nepemimenns. I[lnockuil HanpyxeHui cTaH.
3aJIe)KHOCTI MK BHYTPILTHIMH 3YCHJIISIMH, TIEPEMIIIEHHIMH Ta Te(OpMaLisIMH TIPH PO3PaXyHKY MOJIOTHX 00OJIOHOK.
3aMiHs04a pama Ui OaJKH-CTIHKH.
OyHKILIT HAIPYKEHB.
I'paHWYHI yMOBH /IS IPSIMOKYTHOT IUTACTHHU
IMepemimenns Touku. birapMoHiuHe piBHAHHSA MIOCKOI 3aaa4i. I10105KeHHS TOUKY B MOJSIPHIA  cUCTEMi KOOpANUHAT

3a1eXHICTh MK 3TMHAJIBHUMH MOMEHTAMH Mx (x,y), My (x,y) , KPyTHUM MOMEHTOM Mxy(x, y) Ta
(bYHKIII€I0 TPOTHHIB w ( X, y) ;

SIki 3 piBHAHD € yMOBaMH DiBHOBAarM €J€MEHTa IUIACTHHHU BimHOCHO oci X ? BimHOcHO oci ) ? Slke 3 piBHSIHB € yMOBOIO
PIBHOBArM eNeMEHTa IUIACTHHH y HANpAMKy oci g . SIki Bupasu BusHauaroth srumanbhmii moment WM 13 3THHaNbHUHA
moment M » ?; kpytanii moment M Xy -

. BI/I61p OCHOBHO1 CHCTEMH B CTATUYHO HEBU3HAUYCHUX TUIOCKUX pamMax METOJIOM CHIIL.

12. Bu3Ha4yeHHs aMIUTITY/1 KOJMBaHb Bif Ji1 30BHIIIHBOI AMHAMIYHOI CHIIH.

13.

BusHaueHHs qUHAMIYHOI CTyINEH] BOJI Ul IJIOCKOI paMu 3 30CEpeKEHIMU MacaMHU.
BusHaueHHS 3yCHIIb 32 JOIIOMOTOIO JIiHiIl BIIIHBY.

BusnauenHs nepeMinieHs B ¢pepMi 3 HIAPHIPHUMHU BY3TaMH.

BusnauenHs nepeMineHb(IIpsAMOIHIMHUX Ta KyTOBHX) B 3aJJaHUX [IEPETUHAX.
BusHaueHHS cTaTHYHOT HEBH3HAUCHOCTI IIIOCKOI paMH.

BusHaueHHS cTyneHi KiHeMaTHYHOI HEBU3HAUEHOCT] paMu.

BukopHcTaHHS METOLY IPY>KHOTO LIEHTPY.

BukopucTanHs CUMETPii po3paxyHKOBOT CXEMH.

14. OcHOBHa cucTEMa METOY TEePEMIIIICHb.

15.

16.
17.
18.

19

20.

O 03N N b Wi —

DO —m = = e
OO 001NN AWM — —

—_—

IepeBipku paBUILHOCTI TOOYAOBAHUX €MIOP BHYTPILIHIX 3yCUIIb.
[MepeMHOXKEHHS €MIOP MOMEHTIB 3a MpaBuiioM Bepemarina.

[ToGynoBa entopy 3rUHATILHUX MOMEHTIB 32 METOJIOM CHIL.

[ToGynoBa entopu MOB3I0BXKHIX CHII.

[ToOynoBa entopy MOMePeUHNXK CHIL.

[ToGynoBa niHili BruMBY B Oankax; gepmax; apkax.

Po3B’s130k 3a1a4 Ha CTilKicTh. [cHYIO4I MeTOIH.

Po3paxyHOK paM IIpH TeMITepaTypHOMY BIUTHBI.

Po3paxyHOK cTaTHYHO-HEBU3HAYEHHX IUIOCKUX paM 3MIiIIaHUM METOJIOM.
Po3paxyHOK CTaTHYHO-HEBU3HAYEHUX IJIOCKUX PaM METOIOM IE€PEMIlIECHb.
. CucreMa KaHOHIYHHUX PIBHSHb METOJY CHJI, METO/Y MEPEMIIllCHb, 3MILIIAHOTO METO/Y.
CrpoIeHHs Ipy po3B’sI3Ky 3a/1a4 METOIOM CHIL.

2. IATAHHA 3 JUCHUIJITHA "BYAIBEJIBHE MATEPIAJIO3HABCTBO»

. TeopetnuHi ocHOBH OyliBENBHOTO MaTepiaio3HaBcTBa. Kiacudikamis OyaiBenTbHUX MaTepiaib.
. [Ipuponni OyaiBenbHI MaTepiaiy.

. Kepamiuni matepianu ta BUpOOH.

. IloBiTpsiHi HEopraHiuHi B’sDKYYi pEUOBHHHU.

. I'igpaBniuni HeopraHiuHi B'sXKydi pedOBUHU.

. Marepiaiu Ta BUpOOH i3 CHIIIKATHUX MaTepialliB.

. Marepiaiu Ta BUpOOH i3 IIJIAKOBHUX PO3ILIABIB.

. IITyuni MaTepianyu Ta BUpOOU HA OCHOBI MiHEpaIbHUX B SDKYUHX PEUOBHH.

. ByaiBenbHi po3unHu.

. Baxki Oeronu. BiractuBocTi 6eTOHHOT cyMmillr Ta OETOHIB, BIJIMB JOOABOK HA HUX.
. JIerxi 6eToHM Ha IOPUCTUX 3alIOBHIOBAYaX, Hi3APIOBATi OETOHU.

. CrientiasibHi 6eTOHM Ta iX BUKOPUCTAHHS B OY/[IBHHUIITBI.

. MoHouiTHE Oy T1iBHUIITBO.

. Cyxi posuunni cymimmi. Ix Bmactusocrti Ta pisHOBHIH.

. Crioco6u 3axucTy OETOHY Ta 3a1i300€TOHY BiJ KOpO3ii

. Marepianu Ta BUpoOu 3 1epEBUHH.

. TernoizonauiiHi, akycTUYHI Ta 3BYKO130JIA1}HI MaTepianu 1 BUpOOU.
. OpraniuHi BSDKyYi peUOBHHH 1 MaTepiaiu 3 iX BAKOPUCTAHHSIM.

. Marepianu Ta BUpoOH i3 riacTmac.

. JlakogapOoBaHi MaTepianu.

3. HIUTAHHS 3 JUCLHUILIIHU "BY AIBEJAbHI KOHCTPYKIIIi»
MeTtoau po3paxyHKy KOHCTPYKIiH.
OCHOBH pO3paxyHKy 3a METOJJOM T'PaHUYHUX CTAHIB, TPYIH



IPaHUYHUX CTaHIB.

Knacudikariiss HaBaHTa)KEHb 1 BIUTUBIB.

XapakTepuCTHYHI Ta pO3PaXyHKOBI 3HAUCHHS HABAHTAKCHb.

Po6oTa MatepialniB Ui HeCy4UX KOHCTPYKLIH MiJi HABAHTAXEHHSAM 1 IX pO3paXyHKOBI XapaKTEPUCTUKHU.

Knacudikaris cranei i anroMiHi€BUX CIIIaBiB. XiMIUHHIA CKIa/I.

®i3uK0-MeXaHiuHi BIaCTUBOCTI CTaJeH.

Kracudikarist kameHs 3a MaTepiaioM, MIiHICTIO Ta GOopMOr0.

Knacuoikarist 6y 1iBeIbHUX PO3UHHIB.

11. HeapmoBana i apMoBaHa KaM’siHa KJIa/ika. XapaKTePUCTUKHU MIIIHOCTI KaM’sHOI Kkiaaku. JlehopMaTUBHICTb KIIaKH.

11. IleHTpanbHO-PO3TATHYTI TA LEHTPANbHO-CTUCHYTI CTaIbHi €JIEMEHTH.

12. TTo3aneHTpoBO-CTHCHYTI Ta MO3aIl[EHTPOBO-PO3TATHYTI CTAJIbHI €JIEMEHTH.

13. HeapmoBaHa Ta apMoBaHa kaM’siHa Kiajka. Po3paXxyHOK eleMEHTIB HEapMOBAHUX Ta APMOBAHUX KaM’STHUX KOHCTPYKIIiH

14. CyTHicTb 3a11i300€TOHY.

15. 3aniz00eToHi KOHCTPYKIIii 6€3 MONepeAHBOTO HATPYKESHHS 1 3 HANPYKCHHSIM.

16. TToHATTSI PO TEOPito OMOPY 3a1i300€TOHY, CTaAll HANPYKEHO-Ae()OPMOBAHOTO CTaHy MPH 3THHI.

17. Po3paxyHOK MIiIIHOCTI HOpPMaJIbHUX HEPEPI3iB €1EMEHTIB IPAMOKYTHOIO IPOdiNI0, 0 3rUHAIOTHCSL.

18. Po3paxyHOK MIIIHOCTI TIOXHUJIMX MEPEPi3iB €JEMEHTIB, 1[0 3THHAIOTHCS.

19. CTucHyTi Ta pPO3TATHYTI 3aTi300€TOHHI €JIEMEHTH, KOHCTPYKTHBHI 0COOJHMBOCTI. Po3paxyHOK MIIHOCTI LEHTpaJbHO-
CTHCHYTHUX (PO3TATHYTHX) Ta MO3AIIEHTPOBO-CTUCHYTHX (PO3TATHYTUX) CIIEMEHTIB.

20. KoMnoHyBaHHSI KOHCTPYKTHBHOI CXEMH IIEPEKPUTTS 3 MOHOJITHOTO 3aii300eToHy. OCHOBHI NPUHLUIK PO3PaxyHKY i
KOHCTPYIOBAHHSI €JICMEHTIB IePEKPUTTA.
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4. NHUTAHHSA 3 JUCHUTIIITHA «OPTAHI3ALIS BY IIBHUIITBA»

1. Opranizariiini ¢opMu i CTpyKTypa YIpaBiiHHA B OymaiBHHITBI. Oprasi3alifHO-TEXHIYHA TMiArOTOBKAa 10 OYAiBHHIITBA
00’€eKTiB.

2. Opranizauis napky OyniBeJbHHX MallMH Ta Horo ekcrutyaraimis. Oprasizauis KOMIUIEKTHOTroO 3a0e3rnedyeHHs OyZiBHHMLITBA
KOHCTPYKIIISIMH 1 MaTepianamu.

3. Oprasi3auis poOoTH TpaHCIOPTY B OyIiBHULTBI

4. KepiBHULTBO OyAiBeTbHIM BHPOOHUITBOM. BUpOOHNYO0-eKOHOMIUHMH ITaH OyAiBenbHOI opraHizamii. OpraHizaiis
ONEPaTHBHOTO MJIAHYBaHHS BUPOOHMITBA. TexXHIUYHA TOKyMEHTaIlisl Ha OyAiBHUITBI

5. OCHOBHI NOHATTA IpO cucTeMy OyJniBelnbHUX opraHizauiii. Ha sxiif cranii mpoextyBanHs pozpoOnserscst 11I0Ob (mpoekt
oprasizaiii Oy1iBHUIITBA)?

6. XTO € BINOBIJaTEHOK 0CO00I0 32 SKICTh MPOSKTHOT JOKYMEHTAIlil B LLITIOMY?

7. Xro 3arBepmxye [IBP (nmpoekt BupoOGHHIITBA pobiT)? XTO 3aTBEpAKY€e MPOCKTHY JOKyMeHTauito? Skaropraizaiis po3polise
nipoekT opranizaitii OymieauirtBa (II0B)? SIka mokymeHTaIlisl po3poONsSeThCS MPHU MPOSKTYBaHHI 00'€KTIB y OfHY cTafiro? Ska
opranizaitisi po3po0iisie mpoekT BupoOoHuiTBa podit (ITBP)?

8. MiHIMaIbHO MOXUIMBA TPUBAJICTh BUKOHAHHS KOMIUIEKCY poOiT? ¥V ckiaii sikoi JOKyMeHTalii po3poOiseTbest 00'€eKTHUN T'eHIIIaH
OyaiBHUIITBA?

9. V¥ cknapi SIKUX JJOKYMEHTIB PO3pO0ISEThCsl 3aralbHOMaNH IaHYMKOBUI reHIuian OyaiBHuLTBA? SIKi ruiaHu OyZiBenbHOrO BUPOOHMIITBA
HA3MBAIOThCS ONepaTUBHUMU? XTO po3po0iIsie ONepaTHBHI IIIaHU?

11. Buxoasiuu 3 sIKHX YMOB BHKOHYETHCS IMOIIEpPEeYHa MPUB'sA3Ka OAlITOBUX KpaHiB moOau3y Oyxieii? Bin sikux mapamerpis
3aJIGKUTh MOHTa)XHa 30Ha (T, M)? Slka 3 BKa3aHHX 30H, B MEXaxX SKOi Jit0Th HeOe3MeuHi BAPOOHNYI YHHHUKH, HE 3aJIC)KUTD BiJl
TeXHIYHUX XapakTepucTuk kpany? 1o o3Hauae «Hebe3neuHa» 30Ha poOOTH KpaHy

11. XTo0 3 cy0'eKTiB iHBECTHIIIIHO-OYJIBETILHOT TisIIBHOCTI OPraHi3oBYe€ i MPOBOANTH TEHACPH B Oy IIBHUIITBI?

12. XT0 3 yuacHUKIB OyIiBHHIITBA BiAMOBIJa€ 32 BAKOHAHHS YaCTUHHU pOOIT Ha 00"€KTI MOXKeE 34aTH IX 3aMOBHHUKOBI 1 3a0e3me4nTn
KOOPIMHALIIO AiSUTBHOCTI MiAPSI TYNKiB?

13. Y cTpykTypi SIKHX OpraHi3alliii CTBOPIOETHCS AUCTIETYEPChKA CITyK0a?

14. Opranizaiiss TOTOKOBOro OyaiBHUITBA. SIkuil 3 mapamMeTpiB OyAiBEIbHOTO TMOTOKY BIIIHOCHUTBCS 1O OpraHi3alliiiHuX
napameTpiB? OcHOBHa IlepeBara HOTOKOBOIO METOY OpraHi3auii OyiBHULITBA.

15. SIka xapakTepHa 3aKOHOMIPHICTh 3MiHH IHTEHCUBHOCTI BXHUTKY PECypCiB IIpH NOTOKOBOMY METOJI OpraHi3auii OyAiBHUITBA
10 MOPIBHAHHIO 3 MOCIIIOBHUM 1 MTapalieibHUM METO/IaMu?

16. Po3paxyHkoBi mapamerpu nortoky. lllo o3Hayae putm noroky? Skuii 3 mapameTpiB OyAiBEIbHOrO MOTOKY BiIHOCHUTHCS JI0
OpraHi3aiiHuX mapaMeTpiB?

17. PiBHOPUTMIUYHHMH Ta KOPOTKOPUTMIYHMI HOTOKH. HepuTmiunmii mOTIK 3 HEomHOPiAHOIO 3MiHOIO pUTMy. llukimorpama
HEPUTMIUHOTO OTOKY.

18. CxiiamanHs KajneHaapHoro miany OyaiBHunTBa. Oprasizailis i KaJleHIapHe TUIaHyBaHHs OyIIBHUITBA )HUIUX OyauHKiB. [Tpu
SIKOMY METOJI1 OpraHi3ariii Oy [iBHHIITBA TPUBAJICTh 3BEICHHS KOMILIECKCY Oy/1iBesb Oy/ie MiHIMaIbHOO?

19. MepexeBi rpadiku OyHiBHULTBA OKpeMHX O00’€KTiB 1 koMmiuiekciB. Po3paxyHok MepexeBoro rpadiky. Po3paxyHok
MEpEeKEeBOro rpadiky aHATITHIHUM IIISIXOM.

20. KpuTr4Huil 1UIsx MepexeBoi Mozeni Bu3HaueHHsS KPUTHYHOTO MUIAXY MepexeBol Mojelni. SIki MOBHI NUISXH MEpEexKeBOl
MoJieli € KpUTHYHUMHU. SIk B MepexeBill Mojeni BioOpaxaeTbcs pecypcHa poboTa. Slka pobGoTa MepeskeBoi MoIeli He
JIOKUTh Ha KPUTHYHOMY IUIAXY? SIka poOoTa MepexeBoi MoJielli He JISKHUTh Ha KPUTUYHOMY IULIXY. SIKi poOboTh (pparMeHTa
MepeKEeBOT MOJIENIi BUKOHYIOTBCS TTapalieNIbHO?

5. IIMTAHHA 3 JUCIUIIVIITHA «<EKOHOMIKA BYAIBHHUIITBA»
Buan KOImITOPUCHUX HOPMATHUBIB.
IIo HeoOXiAHO W1 CKIIaJIaHHS JIOKAIBHUX KOIITOPUCIB?
SIki BUTpaTH pO3paxoBYIOTh B JIOKATbHUX KOMTOPHCAX?
OO0’ €KTHUH KOIITOPHC.

b
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3BeJICHUH KOIITOPUCHUH PO3PaXyHOK.

Jatu knacudikailiro OCHOBHUM BHPOOHHYUM (oHIaM ( 32 CTYNEHEM B3ATTS y4acTi y BUPOOHHUOMY MPOIIECi, 32 03HAKOIO
BUKOPHCTAHHS, 32 IPUHAIEKHICTIO).

Hagenith knacudikanito ocHOBHUX (QOHMIB 3a (QYHKI[IOHAIBHUM NpU3HadeHHSIM. Po3kpuiite ix BiAMIHHICTB Bil 00OpOTHHX
(doHmiB.

Sk 31iHCHIOETCS OIliHKA 1 00JIiK OCHOBHUX (HOH/IIB?

Po3kpwuiite moHATTS "i3udHMiT i MOpaTbHUIT 3HOC OCHOBHUX (QOHIIB".

HageniTh moka3HUKH e(hEKTHUBHOCTI BUKOPUCTAHHS OCHOBHHX (DOHIIB.

OxapaktepusyiiTe eKOHOMIYHY KaTeropito "o6opotHi 3acodu". I1lo BxoauTs 110 ix cxmamy?

12. Ha3BiTh Ta oxapaxTepusyiiTe mxepena GopMyBaHHS 000pOTHUX 3ac00iB.

13

. SIk BU3HAYAEThCS BEIMYMHA HEOOXiTHUX 000POTHHX 3ac00iB? OOTpyHTYITEe HEOOXIIHICTh iX HOPMYBaHHS.

14. HaBeniTh MOKa3HUKH e()eKTUBHOCTI BUKOPUCTAHHS 000POTHUX 3aCO0IB.

15.

Po3kpuiite noHATTS "npoayKTUBHiCTb Npani". Ha3BiTh NOKAa3HUKY il BUMIPIOBaHHSL.

16. OxapakTepusyiTe CKIaJ0Bi €IEMEHTH Tapu(HOT CUCTEMH.

17
18.

. HaBenite nepenik Bizomux Bam ¢opm 1 cuctem ormiatu mparii.
Po3kpuiiTe €KOHOMIUHY KaTeropiro "peHTaOelbHICTh" SK Yy3arajabHIOIOYUM IOKa3sHUK e(EKTUBHOCTI JisUIbHOCTI
mignpueMcTsa. 1i BUIM, MOKa3HUKH, (paKTOPH MiABUICHHS.

19. Ilonarts i pyHKUii npuOyTKYy.

20.
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OCHOBHI HaIPsIMKY BUKOPUCTAHHS NPUOYTKY MiANPUEMCTBA.

6. IMTAHHA 3 JTUCHUIIJITHA «bETOHU I BY AIBEJIBHI PO3YUHN)

. Knacugikanis 6etoHis.

. Marepianu a5 0eToHiB. B’shkydi pedoBUHHM, 3aTI0BHIOBaYi /st OETOHIB, BOJIA.

. [o6aBK# 10 GETOHIB.

. betonni cymimi. XapakTepucTHKU OSTOHHOI CyMilli Ta iX BU3HaueHHs. BinacTuBocTi 6€TOHHOI cyMili.

. OCHOBHI 3alIe3KHOCTi B TeXHOJIOrii 6eToHy. Bononorpeba 6etonnoi cymimi. Hlnsaxu i1 3HUKEHHS.

. Pyxnugi Ta xopctki cymiri. [TepeBaru Ta Heoiku.

. CtpykrypoyTBOpeHHs 6eTory. IIponec popMyBaHHS CTPYKTYpH OETOHY.

. Brnactusocrti 6erony. MitHicts 6etony. JledopmatuBHi BiacTuBocTi 6eToHy. IIIiTbHICTS, MPOHUKHICTH Ta MOPO30CTIHKICTh

OeToHy.

. Minnicts 6eToHy. BiiuB perienTypHO-TeXHOJIOTTYHUX yMOB BUTOTOBJICHHS Ha BJIACTUBOCTI OETOHY.
11.
11.

Mapxka Ta knac 6eToHy. MeToqu CTaTHCTHYHOTO KOHTPOITIO SIKOCTi OCTOHY.

Kopozis 6eTony i apMaTypu Ta METOLU OOPOTHOU 3 HEIO.

. BnactuBocCTi n€rkux, Hi3pOBaTUX Ta JPiOHO3EPHUCTHX OETOHIB.

BB Temneparypu Ha TBepIiHHS OeToHy. TBepiiHHS OCTOHY MpH MiABUIICHUX TeMIlepaTypax. [I[pHCKOpPEHHS TBEpAiHHS
OeToHYy.

TBepniHHg O€TOHY IIpU BiJI’€MHUX TeMIIepaTypax.

IIpoekTyBaHHs ckiiagy 0eTOHIB. PO3paxyHKOBO-eKCIIEpUMEHTAIBHUN MEeTOI. BU3HAaYCHHS paIlioHaIbHOTO CKIIaay OCTOHY.
. CneuianpHi Buau GeToHiB.

KonTpons Ta ynpaBiisiHHA SIKiCTI0 OeTOHY. PyiiHiBHI Ta HepyHIBHI METOAU KOHTPOIIIO KOCTi OETOHY.

JIOBroBiuHiCTh OCTOHY

ExoHOMist MaTepiaIbHUX Ta eHEPIreTHYHHUX BUTPAT B TEXHOJOTi OE€TOHIB.

BeToHu 3 BUKOPUCTaHHSIM BTOPUHHOI CHPOBUHU IIPOMUCIIOBOCTI.

7. IMTAHHSA 3 JUCHUIIJIIHU «kKOMIT'IOTEPHI METOAU MOAEJIOBAHHS ITPOLIECIB I AITAPATIB»
Buxopucranns intepdeiicy SolidWorks.

JHetani. CTBOpEHHS €IEMEHTY.

CTBOpEHHS HOBOTO JOKYMEHTA JIeTali. PeiaryBaHHs iCHYIOUHX €IEMEHTIB.

YrpaBiniHHSA OAUHHUIIMEA BUMIPY, MACIITAOHOIO CITKOIO, HAJMHUCAMH Ta IHIIMMH MapaMeTpaM TOKYMEHTY.
30ipku. CTBOpPEHHSI OCHOBH.

CrBopenHst 30ipku. Criony4eHHs] KOMIIOHCHTIB.

Kpecnenns. Binkputts Ta 30epeKeHHs] OCHOBHOTO HAJIMKCY KPECICHHSI.

Tabnuili mapameTpis.

[NepeiiMeHyBaHHS €IEMEHTIB.

Iepernsan koHdirypariii.

EneMeHTH «3a TPaeKTOPi€I0», KIIOBEPHYTH» Ta 3a Iepepi3aMu.

MacuBH eJIeMeHTiB.

3a0KpyTiaeHHS.

. bararotinbhi gerani. Criocid MoeTOBaHHS MEPETUHY TiII.

. Homosuenus SolidWorks Toolbox.



