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PO3POBJIEHO TA BHECEHO: [lep:kaBHHM BHMIIMM HaBYaJbHHM 3aKJaA0M
«IIpuaHInpoBchbKa Jep:xkaBHA aKaxeMis OyIiBHHITBA T2 APXiTeKTYpH»

PO3POBHUKMU ITPOT' PAMH

CaBuubknii Mukona BacunboBHY — JOKTOp TeXHIYHHX Hayk, mpodecop,
npodecop kadenpu 3ami306eTOHHUX Ta KaM’ iHMX KOHCTPYKIi#, PEKTO;

Manimescbknii Baagucnap BajleHTHHOBHY — IOKTOD TEXHIYHUX HaAyK, mpodecop,
npodecop kadenpu OyAiBeNbHOI MEXaHIKH Ta OMOPY MarepialiB, MPOPEKTOp 3 HAyKOBOI
poboTH, rapaHT OCBITHBO-HAYKOBOI IIPOrPaMHu;

Hixigoposa Terana JIMHTpiBHA — TOKTOp TEXHIUYHHUX HaYK, podecop, mpodecop
xadepH 3a1i300eTOHHNY Ta KaM’ AHIWX KOHCTPYKIIHN, fekad 6yaiBensHoro GhaKyabTeTy;

CoxonoB Irop AHaToiiiioBHY — LOXTOP TeXHIYHMX HayK, mpodecop, 3aBigyBad
BiIILTY acIipaHTynH T2 [0OKTONAFTYPY, 32C Ty KeHHiT Gy iBSIsHIK YKpaiuy;

KpaBuyHoBchka Tersmna CepriiBHa - NOKTOp TexXHIYHMX HayK, Mpodecop,
3aBiyBay kadenpH IIaHyBaHHs 1 oprarizauii 6y iBHAITBA;

Cenin Bosoaumup Jleouikonuu — TOKTOp TEXHIYHUX HAyK, podecop, 3aBixyBad
KageIpy iHXKEHEEPHOI Te0JIOTIl 1 I'e0TEXHIKH, 3aCITyKeHMMN LiSY HayKy Ta TEXHIKH YKpaiHHu;

Cropuan Hagis CraniciiaBisHa - JOKTOp I€XHIYHHX Hayk, fipogecop, mpodecop
KadeIpy TEXHOJOT11 Oy MiBEMbHUA MaTEPialis, BAPOGIB Ta KOHCTPYKIiiH,

Qankesny AHarouifi DBaNeRTAHOBHY — LOKTOP TEXHIYHMX HayK, mHpodecop,
NPOPEKTOp 3 HAYKOBO-MIELArOTiYHC!, <SKOHOMIiYHOI pOOOTH, IEPCNEKTHBHOIO Ta
IHHOBaLiHHOTO PO3BUTKY JIHIMPOBCEXOrO HAI[IOHAIBHOTO YHIBEPCUTETY 3alli3HUYHOIO
TpaHCHopTy iMexi akanemika B. JIazapsna, poboToarens;

Haroprwi Tmutpo RarepiffoBut — KaHIHAAT TEXHIMHYX HayK, TOJOBHHUM
imkeHep mpoexTiB TOB «Byniseatna xoMmanis «O: e, pobOTONZBELIb.

I[TporpaMy cxBajieHO Ha 3aci;12mi HayKOBO-TEXHI4YHOI pajiu
npotokon Ne_Z Bim «(Zé» _P/__ej_g_fi_%?.z p.

IIpopexTop 3 HaykoBOi pobOTH, .
I.T.H., Ipodecop Binanucnas JJAHIINEBCBKHWA

CxBaseHO BiIiJIOM acIipaHTypH i JOKTOPaHTYpPH
SI»wmeoro 20 2022 p.

3aBixyBay BiIIijioM, L =
Irop COKOJIOB

I.T.H., mpodecop




PO3POBJIEHO TA BHECEHO: [lep:kaBHHM BHINMM HABYAJbLHMM 3aKJAJ0M
«IIpnaHIinpoBebKa AepKABHA aKajaeMist OYIiBHUITBA TA APXiTEKTYPHY

(noBHe HaifMeHYBaHHS BHUIOTO HABYAILHOTO 3aKiajy)

PO3POBHUKU ITPOI'PAMU:

CaBunbkuii Mukosa BacuiaboBHY — JOKTOp TeXHIYHHX Hayk, mpodecop,
npodecop kapeapu 3a1i300eTOHHUX 1 KaM’IHUX KOHCTPYKIiH, peKkTop;

JNanimeBcokuii BaagucnaB BajleHTHHOBHY — JOKTOp TEXHIYHMX Hayk,
npodecop, 3aBigyBay kadenpu OyJiBeNbHOI MEXaHIKM Ta OMOPY MaTepiaitiB, rapaHT
OCBITHHO-HAYKOBOI IPOrpaMH;

HikijopoBa Tersina JIMuHTpiBHA — JOKTOp TEXHIYHUX Hayk, Hpocdecop,
npodecop kadenpu 3aTi300€TOHHUX 1 KaM’SHUX KOHCTPYKIii, AekaH OyiBelbHOrO
bakyJbTeTy;

CoxkoJioB Irop AnaTouiiioBHY — JJOKTOp TEXHIYHUX Hayk, npodecop, 3aBiayBay
BIJUIUTY acipaHTypy Ta JOKTOPAHTYpH, 3aciyXeHui OyiBebHUK YKpaiHu;

KpaBuyHoBcbka Tersina CepriiBHa — JOKTOp TeXHIYHMX Hayk, mpodecop,
3aBilyBay kadeipy IJIaHyBaHHS 1 OpraHizaiii BApOOHUITBA;

Cenin Bosropumup JleonizoBuy — nokfdp TEXHIYHUX HayK, mpodecop, 3aBiyBad
kadenpu iHXeHepHOi reosorii i reOTeXHKH, 3aCNy)KeHUH Misld HAyKH Ta TEXHIKH
Ykpaiuy;

Cropuaii Hanis CtaniciaBiBHa — JOKTOp TEXHIYHUX HayK, npodecop, mpopecop
Kadepu TeXHONOTIT Oy/liBeIbHUX MaTepianiB, BUpoOiB Ta KOHCTPYKIiH;

PankeBuy Anaroiii BajiéHTHHOBHY — JIOKTOp TEXHIUYHHUX HayK, mpodecop,
[POPEKTOp 3 HAYKOBO-TIEJAroriyHoi, €KOHOMIYHOi pOGOTH, MEpCTeKTUBHOrO Ta
iHHOBAL[IfHOrO pPO3BUTKY JIHIMPOBCHKOrO HAL[IOHAJIBHOTO YHIBEPCHTETY 3alli3HMYHOIO
TpaHcmopTy imMeHi akaeMika B. JlazapsHa, poboTonaBelp;

Haropuwuii /Imutpo BasepiiioBH4 — KaHAMJAT TEXHIYHUX HAyK, TOJIOBHUH
imkenep npoektis TOB «bynisensHa komnanis «OnbBis», poOOTOAABELb.



PO3/LI 1. APXITEKTYPA BYAIBEJIb TA CIIOPY |

Beryn B aucnumiiny. 3aadi Kypey, #HOro 3MicT Ta pollk B MiATOTOBL iHKEHepiB
6yiBeNbHUKIB IHMpokoro mpodimo. IIpupoja 3014ecTBa, iCTOPUYHI 3aKOHOMIPHOCT
PO3BUTKY apXiTeKTypH. 3Ha4eHHs apXiTeKTypu i OyHiBHMLTBA B PO3BUTKY HApOJHOIO
TOCIIO[apCTBa KpaiHy, BUPIMIEHHs COLIANbHUX, QYHKI[IOHATBHHX, TEXHIYHUX Ta XyHOXKHIX
3ana4. Porb piBHA 6y/IiBeBHOT TEXHIKK TA €KOHOMIKH B apXiTEKTYPi.

IcTopisi apxiTeKTypH. ApXiTeKTypa €NOXH Ii3HBOTO HEOJITY. MeranitiuuHi
CIOPY/IH: MEHTIipH , TONbMEeHH, KpoMilexu. ApxiTektypa nepxas Crapopasasoro Cxomy
€runty Ta [lepemupoi Asil: MeconmoTamis, XeTcbka AepiKaBa, [Manectuna, PiHikis,
Vpapty, Accupis, Basuion, Crapozashiii Ipan. Apxitekrypa CtapoJaBHBOI I'pewnii Ta
Pumy. Po3BHTOK apXiTeKTypHO-6y/IiBe/bHOI HayKH, MaTepiali Ta KOHCTPYKILi. Opnepsi
CHCTEMH Ta iX PpO3BMTOK B CIIOJy4eHHI 3 CTIHOBOIO Ta apO4HOIO CKIIEMYaTHMH
KOHCTpYyKIisiMu. Apxitektypa Bi3anTii XpecroBo-GaHeBi CHCTEMH XpaMiB. ApXITEKTypa
kpain 3axignoi €sporu V-XIV ta XV-XI X ct.. PoMaHCEKa Ta roTM4Ha apXiTeKTypa.
ByniBenbHi NpuioMH, TeKTOHiKa. BymiBm Ta apXiTeKTypHI KOMILIEKCH. ApxiTekTypa
Bifipo/KxeHHs, Gapoko KiacuuusMy. ApxiTekTypa KuiBchbkoi Pyci, OCHOBHINaM ATKH Ta
ancam6mi Kuiscskoi Pyci. ApxiTekTypa nepiofy mepIoro CTBopeHHs PoCiChKoi IepikaBy
XV- XVI cr.. Cnopymu Mockosebkoro Kpemisi. ApxiTeKTypaapyroi HoJOBHHHA XVIII crt..
3acHyBanHs [leTep6ypry, Horo MicTo6yiBebHE PillICHHS. ApxiTeKkTypa KIacHIH3MYy Ta
nepiofly po3BHTKY KamiTanismy B Pocii. Apxitekrypa KamiTalicTUYHUX KpaiH B XX CT..
P0O3BUTOK THIOJIOTii GY/iBeNb, CTAHOBJIEHHS MPOMHCIOBOI apXiTEKTypH. Exnextuka ,
HalllOHAJILHUH POMAaHTHU3M, MOJEPH, KOHCTPYKTHBI3M, (YHKIiOHAIi3M, €KCIIPECIOHI3M,
«iHTepHAIlIOHATBHUIE» CTHIIB, CTPYKTYpaJli3M, IOCTMOJIEpHi3M. PaisHCBKa apXiTeKTypa
XX cT., colliaibHi 3ajadi, PO3BUTOK MOBHO3GIPHOTO AOMOOYITYBaHHS. BupatHi TBOpH
cy4acHoI 3apyO6iXKHOIapXiTEKTYPH.

OCHOBHi NpPOEKTYBaHHs. 3arajbHi BiOMOCTi IIPO 6ynunku. Krnacudikauis
OyAMHKIB 3a IPU3HAYCHHIAM. OCHOBHI BUMOTH 10 6yIMHKIB: QyHKIIIOHAJIbHA Ta TeXHI4YHa
JOLJIBHICTD, apXiTEKTYPHO - XyJOXHS BUPA3HICTH, exoHOMiuHicTh. HaBaHTa)XeHHs Ta il
na 6y nunKy. [ToxexHa Gesnexa, BOTHETPUBKICTb, JIOBrOBIYHICTb IKAIITAIBHICTH Oy IiBEIb.
KOMIUIEKCHe BpaXyBaHHsi BHMOT €KOHOMii MalHBHO- €HEpPreTHIHHX pecypciB Inpu
npoekTyBaHHi Ta OyniBHMUTBI. Bumu Ta npuiioMi 06 €MHO-IUIaHYBalIbHHUX pilIEHb
6yauHKiB. OCHOBHI apXiTEKTYpPHO - IUIaHyBaJIbHI eleMeHTH OyIMHKIB, BUIHU IPUMIIIEHD B
6ynuHKax. KOHCTPYKTHBHI CHCTEMHU Ta CXEMH 6yIMHKIB, OyiBebHI CHCTEMH. Vuidikaris
TMmizamis Ta cTaHjaprusamis B OyniBHMOTBI. OCHOBHI IIOJIOXEHHS MOJYJIBHOL
KOOpaMHALil POo3MipiB Ta 1I 3HA4YEHHS. Po361BOYHI BiCi Ta NpaBWia IPHB A3KH OO HUX
enemeHTiB GyziBens. OCHOBHApXiTEKTYpHO! (I3UKH. OcHoBHi KITiMaTH4Hi (akTopH, AKi
BIUIMBAIOTh HA AapXiTEKTypHO- IUIaHyBalbHI Ta KOHCTPYKTHMBHI pillleHHsA OyIMHKIB.
[lepenaya Terna 4yepe3 30BHIIHI 3aXUCHI xoHcTpykuii. ITlepenaya 3ByKy 4epes 3aXMCHI
KOHCTpyKii. [TpupozHe OCBITIEHHS MPUMILIEHb.

Kutiosi Gyaunkm Ta ix komcrpykuii. JKutiose OyaiBHHULTBO B yMOBax
pedOpMyBaHHS JKATIOBOI MOJITHKH B Vkpaini. Knacudikauis XKUTIOBAX OyAUHKIB.
KpapTupHi Ta crenianizoBaHi THIM JXHTJIOBHMX 6yIuHKiB. MaonoBepXoBi JKHUTJIOBI
6ymuuku. KBaptupa Ta ix ckiaj. [IpuHIMIM MpOEKTyBaHHA KBAPTHD. ITpupoHi TaIITy4Hi
OCHOBHY BHUMOTH 10 HHX. Po60Ta OCHOB I/l HAaBaHTAXEHHAM BHIU nedopmanii. Meroan
BIIAIITYBaHHS [ITYYHUX OCHOB. PyHIaMEHTH Ta ix mpusHavenss. [lii Ha GyHIaMEHTH.



BusHaueHHs riMOMHH 3aKiafeHHs  (YHIAMEHTIB. Knacudikauis ¢dyHmameHTis.
KoHCTpykiii — CTpiukOBHX, CTOBIYacTHX, IUIMTHHX, KOpoGYacTMX Ta TaleBHX
(ynnameHTiB. 3axuct (yHIaMeHTIB Big BoJOrM Ta arpecuBHOro cepenosuma. CriHH
niasanis. Llokomi, ix koHCTpyKuii. 30BHIMHI cTiHH Ta il Ha HUX, POJIb 30BHILIHIXCTIH B
OyniBisix, BuMoru jo crin. CTiHM pydHOI KimaJKu, MaTepiand Ta KOHCTpyKIii. Meronu
3a0e3MeYeHHs MILHOCHHX, i30MAiMHMUX, Ta JIEKOPaTUBHUX SIKOCTEH KaM’SHUX CTiH i3
Uernd, ApibHuX 6MOKiB i3 INTY4HHX Ta NpUpOIHMX MaTepianiB. Ilojerimeni Kmaaku
baraTolapoBUX KaM’SHHX CTiH. ApXiTeKTYpHO-KOHCTPYKTHBHI €lIeMEHTH 30BHIlIHIX CTiH,
1X KOHCTpYKLIi Ta BlamTyBaHHs. IlepekpyutTst Ta mignory, ixknacudikauis. 3oBHimHI aii
Ha TMCPEKPUTTA Ta BHUMOIM 10 HHMX. KOHCTpykuil mnepekpuTrss mno [epes'sHHM,
3a/1i306€TOHHUM Ta CTaJIbHMM 6akaM, 3a1i306€TOHH] aHe b i Ta MOHOITHI NIEPEKPHUTTS.
[igpoisonsanis mepekpuTrs BanoBUX NpuMilieHb. MeTomu 3a6e3nedeHHs 3BYKO - Ta
TEIIOI30/1s1is mepexpuTTa. KoHcTpykTuBHi pimenns mignor. Iloxpurrs. [IpusHayenus ta
KOHCTpyKuii. Jlii 30BHIIIHBOrO CepelOBMINA Ta CHJIOBI HaBaHT@XeHHs. BuMoru 1o
KOHCTPYKIiH: MIilHICTh, CTiHKiCTB, Tigpoi3oMdIis, BONOrO - Ta KOPO3i€CTIHKICTB,
BOZIOBIIBEJICHHS, pajialliiiHa CTiHKiCTb. Knacudikanis kxoHCTpykmii maxis. [laxu 3i
CXMJIaMH 3 30BHIIIHIM BinBeAeHHAM Boau. KoHcTpykuii saxis 3i cxumamu. ITokpipni naxis
31 CXMIIaMH, TPaJMIiiHi Ta Cyd4acHi MaTepiaid, KOHCTPYKTHBHi €€MEHTH, KOHCTPYKLLi,
Bi/IBEZIEHHs BOJH, TPy6H, oropoxa. Cxozu.IIpu3HaueHHs Ta yMOBH eKcIuTyaTaii. Bumoru
JO CXOZIB: (yHKIIOHANbHI,apXiTEeKTYPHI, KOHCTPYKTUBHI, NPOTHNOXeXHi. [L1aHyBabHi
cxemd, noOynoBa CXONiB Ha IUlaHaX Ta po3pizax. TUMM Ta KOHCTPYKI{i CXOiB.
BararomoBepxoBi MTNOBI GymuHKH. [HaycTpiamizalis KHTIOBOrO GyHiBHHIITBA,
yHi(iKalis KOHCTPYKTUBHHX €JI€MEHTIB Ta THMi3alis 06’€MHO-TIaHYBAaNbHUX DillleHb.
KpynHo6oune nomo6yayBaHHsA. Matepian 30BHIIIHIX CTiH, CHCTeMa pO3pi30K Ha GIIOKHU
Ta IX TMOU. Metonu 3abe3nedeHHss MILIHOCTI, CTIMKOCTi, JOBIOBIYHOCTI, i30JSLIHHOL
3JaTHOCTI Ta  JEKOPaTMBHUX  SKOCTeM  KpynmHOGNIO4HMX  cTiH.  KoHcTpykmii
KpyTHOnaHenbHuX Oy auHKiB. [TaHenbHi O€TOHHI CTiHH Ta X €1eMEHTH, CHCTEMH PO3Pi30K.
KoHcTpykuii omHO -, ABOX -, TPUINAPOBHMX IaHenei. Meroau 3abesnedeHHs Mil[HOCTI,
CTIMKOCTi Ta JOBTOBIYHOCTi CTIHOBMX IaHeneW i iX cTukiB. KOHCTpyKUii 3aKkpHTHX,
BIIKPUTHX Ta JpeHOBaHUX CTHKiB. KoHCTpyKuil BHyTpimHiX cTid. KoHcTpyKiii kapkacHo-
naHenbHUX OynuHKiB. Cxema KapkaciB, Hecydi ejeMeHTH 36ipHOro kapkacy. Meroau
3abe3MeueH s MII[HOCTi, CTiHKOCTI Ta JOBrOBIYHOCTI KapKacCHO-TIAaHEJIbHHMX OYIMHKIB.
KoHcTpykuii 6yIUHKIB i3 MOHOJIITHOTO, 30ipHO-MOHOJIITHOrO 6E€TOHY Ta 06'€eMHMX GJIOKIB.
OnHo -, ABOX -, Ta TPHOXIIAPOBOI KOHCTPYKIii 36ipHO-MOHOMITHHX CcTiH. Kiacugikamis
KOHCTPDYKTHBHHMX CHUCTeM OyAMHKIB i3 00'eMHHX 6JIOKiB, po3pi3ka OyOuHKIB Ta 06'€MHi
610ku. KOHCTPpYKTHBHO-TEXHOJOTIYHI THIIH 06'€eMHMX 6J10KiB. 3a6e3neyeHHs 130 HHIX
AKOCTEH CTiH Ta CTHUKIB MK 00'eMHMMH Oiokamu. CBIiTJIO-IIPO30pi, 30BHIIIHI 3aXHCHI
KOHCTPYKIIil: BikHa, GaJKOHHI [Bepi, BiTpaXi Ta BiTPHHH-BHMOTH, THIIM KOHCTPYKIII,
CIIpsDKEHHS 31 cTiHamu. BanmkoHm, nomkii, epkepH, 1IX NpHU3HA4YEeHHATa Kiacudikaiis.
3abe3nedyeHHs i30MALil CIpshKeHb OAIKOHIB Ta JIOMKiM i3 30BHimIHIMEH cTiHamu. Poib
OanKoHIB, JIOMXKIH Ta epKepiB B apXiTeKTypHii Komro3uilii. KOHCTpyKTHBHI pillleHHS
NOJOTMX 1 IUIOCKMX J[aXiB i3 HEeCy4HX 3ali300€TOHHHMX €JIEMEHTIB i3 30BHIIIHIM Ta
BHYTPILIHIM BOAOBiBeJeHHSM. [{axy CyMilllEeHHX Ta PO3ALIBHUX KOHCTPYKLIM, rpaHuLi ix
3aCTOCYBaHHS.

I'pomaacbki OyauHKH Ta Ix koHeTpykuil. ByaiBHHITBO rpomancekux GyniBensb
B YKpaiHi Ta Horo corjiaisHe 3HaYeHHs. Kiacudikarlis rpoMancbkux 6yaiBess, MPUHIIHAITH
IJIaHyBaJIbHO-IIPOCTOPOBOI OpraHizallii, NpuioMu piuieHb. KOHCTpYKTHBHI pillIeHHSs



BEJIMKOTIPOJIBOTHHX 3aralbHUX IPUMIIEHb T'POMAJACHKUX GyHiBelb: IUIOMIMHHI
(Ganku, depmu, pamu, apku) Ta MPOCTOPOBI CHCTEMH THIIy CTPYKTYp, 000JIOHOK, GaHb,
BUCAYMX cUcTeM. [Ipukiiaay apxiTekTypHUX pillleHb.

PecraBpauis mam'sitok apxiTekTypH, pekoHcTpyKuis OyniBesib Ta 3a0ya0BH.
OcHOBHI [OHATTSA B rajysi pectaBpalii Ta peKOHCTPYKIIii, 3a1a4i i 3MicT nepe IpOeKTHUX
noLIykiB. PekoHCTpykuist 6y auHKIB icTopHuHOT 3a6y/OBH: MiICHIEHHS OCHOB Ta HECy4YHnXx
KOHCTPYKIIiH, TiABHMINEHHS I30JALIMHUX SKOCTEM Ta JOBrOBIYHOCTI KOHCTPYKIIiH.
PekoHCTpyKkuis  icTopruHMX LEHTPIB MiCT, J>XMTJIOBOIO CepelOBHINA OyIuHKIB B
UCHTPANHAX PaHOHaX METONOM MiCTOGYiBENTBHOTO OGHOBIEHHS Ta MEpPETBOPEHHS.
PeKoHCTpyKIIist MacoBOi XKHTII0BOI 336y I0BH.

Ilpomucaosi GyamnkH Ta ix KoHcrpykuii. ITpoexTyBaHHS Ta GyHiBHHLTBO
MPOMHCIIOBUX MiANPUEMCTB Ha YKpaiHi, 3aa4i Ta BUMOTH: yTHIITapHi, TEXHOJIOIIYHI,
TEXHIYHI, EKONOTiYHi, eKOHOMIYHI Ta  apXiTeKTYPHO-XYZOXKHi. Knacudixkauis
NPOMHMCIIOBUX MiANPUEMCTB. [TOHATTA TPO CriewianbHi MPOMHUCIOBI cropymu: GYHKepH,
€CTaKaJil, BeXIl ,rasronbjepH, ramepei i T. i.. BUpoGHMYO-TeXHOJOTiUHMIA mpoLec sK
OCHOBa 00’€MHO-IIPOCTOPOBOrO pillIeHHs IIPOMKCIOBOI GyMiBNi, 3araibHi NPUHIAIH
00’€MHO-IIaHyBaNbHUX pimeHb. OCOGIMBOCTI KOHCTPYKTHBHHX pilleHb. Tumizamis i
yHiQiKauis npomMHMcnoBHX OyxmiBenb Ta iX eNEMEHTiB, MOZYIbHa KOODAMHALIS B
npoMuciIoBoMy OyaiBHMUTBI. Kapkac 3ami306eTOHHMX OIHOMOBEPXOBHMX MPOMHUCIOBHX
OyniBens Ta ¥oro ememeHTH: KONOHH, hyHIaMeHTH, (QyHIaMEHTH Gaiku, oOB'A304Hi
Gasku, minkpaHoBi 6aky, Ganky Ta GepMU MOKPUTTS, ITiIKPOKBSHI KOHCTPYKIIII i 3B SI3KH.
3oBHImHI Aii Ha enemeHTH Kapkacy. CTaleBi KapKacH OIHONOBEPXOBHX IPOMHCIOBHX
OyniBenb Ta HOro eleMeHTH: KOJOHH, OOB'S304Hi 6Gajkw, NiAKpaHOBi Oalku, Ganku Ta
¢epmu, pamm. IIpocTOpoBi MOKPUTTS. BenMKONMpNEOTHI i MPOCTOPOBI MOKPHTTS
OJJHOTIOBEPXOBHUX IPOMHUCIOBUX OyZiBenb: apKd, LWTIHAPHYHI OOOJIOHKH, CKIaq4acTi
KOHCTpyKUil, 6aHi, moyori OGONOHKH, CKJIEiHHS, BHCAYi NOKpUTTA. IIporonHi i
0e3nporoHHi IMOKPUTTA, MaHem NOKPUTTA, HacTHiM. CTiHM OJHONOBEPXOBHX i
GaraTonoBepXxoBHX MPOMHCIOBHX OyiBenb, ix knacudikamis, Ail Ha CTIHM Ta BUMOTH [0
HUX. KpymHO mnaHenpHi CTiHM: TWIIH, KOHCTPYKLil, KpiluieHHs. JlepeB'sHi Ta CTalbHI
BiKOHHi naneni. [TpucTpoi 111 BEpXHBOIro OCBIiT/IEHHS Ta aepanii. Kmacudikaris mxTapin
Ta X KOHCTPYKTHBHI CXEMH, IPU3HAYEHHS Ta X 3aCTOCYBaHHs . BUMOry 10 NiXTapiB, BUIHU
iX Ta KOHCTPYKIii. JIOMOMKHI IIPUMIILEHHS TPOMUCIOBUX GyziBenb. BUau HomoMiKHEX
npuMilieHb. BusHaueHHs ckiagy noOyToBMX IIPUMIIIEHh Ta iX YCTAaTKyBaHHSA B
3aJIeXHOCTI Bifl CaHITAPHUX XapaKTEPUCTHK BUPOGHHYMX MPOIECiB,pO3PaXyHOK ILIOMIi Ta
ycratkyBaHHs. O6'eMHO-TIIaHYBaJIbHI Ta KOHCTPYKTHBHI pillIEHHS.
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PO3/LJI 2. BY AIBEJIbHI KOHCTPYKIII{

2.1. MeTaJieBi KOHCTpYKIl

3aranbni  BizomocTi mnpo meranesi KkoHcTpykmii. PO3BHTOK MeTaneBHX
KOHCTpyKIi B Ykpaini. ['amysi 3acTocyBaHHS, MO3WTHBHI XapaKTEpPUCTUKH 1 HEIOJIKH
Oy/iBeNbHMX MeTalleBUX KOHCTPYKUiH. [IpHHIIUI IPOEKTYBaHHS METANEBHX KOHCTPYKIIiH.
IIpuHIMIYM IPOEKTYBaHHS €KOHOMIYHMX METAIOKOHCTPYKIIH.

Marepiann MeraneBux koncrpykuiii. Cram, ski BUKOPUCTOBYIOTbCS IS
METalleBUX KOHCTPYKIiH Ta ix xiacubikanis. ANOMiHi€Bi CIUIaBH U1 MeETAlIeBHX
KOHCTPYKUii. MexaHiuni BrmacTuBOCTI craneil. ITOKa3sHMKH IIPYXHOCTi, MINHOCTI i
TUIACTHYHOCTI Ta METOIH iX BU3HAYECHHS.

PoGora crani Ta amominieBnx cnnasiB y komerpykmisx. CTpyKTypa craieil.
Pobora crane#t mpu omHOOCHOMY po3tsrammi. [liarpama medopmaniii crami. ®isuuna Ta
YMOBHa MexXa TeKyd4ocTi cTaned. KoHLeHTpalis HampyXeHb B CTaleBHX eleMeHTax
KOHCTPYKUIiH, BIVIMB Ha IUIACTHYHICTH CTami. YJapHa B’S3KiCTh CTami Ta ii BU3HAYEHHS.
Po6ota merany mpu miockomy i 06’eMHOMy HampyxeHHX cTaHaX. EHepreTwuHa Teopis
MILIHOCTI, IKa BUKOPHUCTOBYEThCS B iHKEHEPHHMX PO3PAXyHKOBHX METATEBHX KOHCTPYKIISIX.
Kpuxke pylHyBaHHs CTali i eleMeHTIB cranesMx KOHCTpyKwi#h. OCHOBHI (axTopH, siKi
BILIMBAIOTh Ha KpUXKe PyHHyBaHHs cTaji. PoGoTa crajmi mpH MOBTOPHMX Ta 3MiHHMX
HaBaHTa)XeHHsX. BToMa enemeHTiB MeraneBMX KOHCTpYKUid. OcHOBHI (akTopH, sfKi
BIUTMBAIOTH Ha BTOMY, MILIHICTb 1 BUTPUBATICTh €JIEMEHTIB KOHCTPYKILIH.

Coprament npodiniB 3i crari ta anominieBux cmiaasis. OcHOBHI npodini
copraMeHTy OyniBenpHMX craned. JlucroBa i ¢aconna crami. OuiHka e(peKTHBHOCTI
npoGiIiB COPTaAMEHTY aTIOMIHIEBUX CIUIABIiB X MMO3UTHBHI XapaKTEPUCTHKH Ta HEJOMIKH IO
3pIBHSHHIO 31 CTAIEBUMH MPOMIISIMH.

OcHoBHM po3paxyHKy MeTa/leBHX KOHCTPYKUil 32 METOIOM I'PaHMYHHX CTaHIB.
['pynu rpaHuyHMX cTaHiB. 3aranbHe (OpMYITIOBAHHS IEPIIOI Ta APYroi Pyl MpaHMYHMX
craniB. HaBaHTa)XeHHS 1 BIUIMBH HA KOHCTPYKMUil Ta ix knacugikariis. XapaKTepuCTHYHI,
TPaHW4YHi, €KCIUTyaTalliiHi, LMKIi4HI 1 XBasimocTiliHi HaBaHTaxeHHA. CIOMyYeHHS
HaBaHTaXeHb. HopMmaTHBHI Ta po3paxyHKoOBiI omopu OyIiBENbHHMX CTajel, METOAM iX
Bu3Ha4eHHA. KoediienTy HaniftHOCTI Ta KoediuieHTH yMOBH poGoTH. DaKTOpH, SKi BOHH
BpaxoByIoTh. Bubip craneii 1s GyaiBensHUX MeTaleBUX KOHCTPYKIIM B BiJIIOBiJHOCTI A0
Nir0YMX HOPM NIPOeKTyBaHHs. QakTopH, siKi BpaXxOBYIOTh IIPH BUOOPI CTalel.

3’eAHaHHA  eJleMEHTIB METaJeBHX KOHCTPYKHiH i iX nopiBHSA/IbHA
XapakTepucTHKa. Buiu 3BaproBaHHs i 3BepHMX 3’€[HaHb, 5IKi BUKOPHCTOBYIOTHCS IpPH
BUTOTOBJIEHHI 1 MOHTaXy Oy/iBeNEHUX METaleBHX KOHCTPYKIii. BHau 3BapHMX INBiB.
KoHCTpyroBaHHA Ta pO3paxyHOK CTHKOBHMX 3BapHUX 3 €[HAHb Ha IIO3J0BXHI 3YCHILIA.
Po3paxyHOK Ta KOHCTpYIOBaHHS 3’€[JHaHbL 3 KYTOBHMM 3BapHMMH IIBaMH. Po3paxyHOK Ta
KOHCTPYIOBaHHs 3’€[IHaHb Ha 3BUYeiHEX Gonrax. Oco6nuBOCTi po6GOTH, PO3PaxXyHKy Ta
KOHCTPYIOBaHHA 3’ €/IHaHb Ha BUCOKOMIIIHUX GOJITax 3 HaTAIOM, IKHM PETyJIFOEThCS.



Meranesi 6asiku i 6anouni kiaiTkn. 3araasna XapaKTepUCTUKa 6aoK i 6anoyHmx
kiitok. Tunm nepepisiB Ganox. Tunmy 6GalouHHX KIITOK, BHIM 3’eqHaHb Ganok. Tumu
HaCTUIIB 10 6ankax B 6anoynii kiiTii. Po6ora 6ok B npyxHii craaii. ITin6ip nepepisis
npokaTHUX 6anok. PospaxyHok 6amoxk Ha MiIHICTE. IlepeBipka mnporuHy 6Gaok.
Komronysanus 6anok ckiageHoro nepepizy. MiHiManbHa Ta ONTHMAJIbHA BHCOTa GAIKH.
PospaxyHok craneBux 6anok CKIageHOro mepepisy Ha MiIHICTb. Po3paxyHOK craneBux
0aok Ha MILTHICTh 3 ypaXyBaHHIM TIACTHYHUX nedopmanii crani. OcobiuBocTti po6oTH i
PO3paxyHKy 3BapHMX MOACHUX LIBIB B Gajkax CKJIaJ€HOro mepepisy. BTparta 3aranbHoi
CTIHKOCTi MeTaneBUX Ganok. Po3paxyHOK 6Ganké Ha CTiMKICT. Meromgu mniaBuInEeHHS
cTifkocTi 6anok. PospaxyHok cTifikocTi cTiHOK 620K, KoncTtpyroBaHHs pebep x0pcTKoCTi
CTiHKM 6ajiku. Po3paxyHOK Ha CTIHKiCTBH CTHCHYTOrO MOSICHOTO JIMCTA (monu4ku) Gankw.
3miHa nepepisy 6aiku (Galku CKIaeHoro nepepisy) o JOBXKUH. KoHcTpykTHBHI MeToau
3MiHK nepepisy. KoHcTpykuii omoprux By3mi Meranesux 6ainok, PO3paxyHOK OIOPHHX
pebep Ha MilHICTB i cTilikicTs. KOHCTPYKIi 3aBOACEKMX i MOHTAXKHHX CTHKIB 6aJtok,
OCHOBHI MOJIOXEHHSI IT0 PO3PaXyHKY CTHKIB.

IleHTpOBO-CTHCHYTI KO/IOHH Ta cTiiikn. Po6ora MeTaneBux CTEpXKHIB IpH
LEHTPOBOMY cTHCKaHHi. Popmyna Eitnepa i Mexa ii 3actocyBanss. CTilKicTh LIEHTPOBO-
CTHCHYTHX HAaCKpi3HMX KomoH. Oco6mmBocTi poGoTy. [TOHATTS PO3PaxyHKOBOI JOBXKHHH i
THYYKOCTi CTepXHA. LIEHTPOBO-CTHCHYTI CyIIiNbHI KOJOHHM, THIH T1Iepepi3iB, pO3paxyHOK
KOJIOHM Ha CTikKicTb. I'HydkicTe KkomoH. 3abe3nedeHHS CTIMKOCTI MOMMYOK i CTIHKH
ABOTaBPOBUX LEHTPAIBHO-CTUCHYTHX KOJIOH. LIeHTpOBO- CTHCHYTI HAaCKpi3Hi KOJOHM, TUIH
mepepiziB, THMH pemnTok(rpator). IToHSTTS TIpoO IIPUBEJIEHY THYYKICTh KOJIOHH.
Po3paxyHOK LEeHTpPanbHO-CTHCHYTVX HACKDI3HMX KONOH HA CTIiMKICTh Ta pPO3paxyHOK
pewitku. IToHATTS mpo ymoBHy (GikTHBHY) momepeuyHy cuiy B KOJNOHI. Oco6amMBOCTI
PO6OTH i po3paxyHKy eNeMeHTIB PO3KICHHX PeNIiTOK B HACKPI3HMX KOJIOHAX. Konctpyxkuis
6a3 LEHTPOBO-CTUCHYTHMX KOJIOH. Bu3HaueHHs pO3MipiB ONOPHMX IUIAT B IUIaHi Ta ix
TOBIIMHHU. THIM OroNoBKiB LEHTPOBO-CTUCHYTHX KOJIOH, BY3NIM CIIMpaHHS 6aloKk Ha
KOJIOHH.

Meranesi ¢epmu. 3araneHa xapaxtepuctika ¢epM. [amysi 3acTocyBaHHS
“nerkux”ra “axkux” ¢pepm. Knacudikanis depm. Bubip obpucy “merkux” depm Ta THIY
pewniTky. BusHayeHHs reHepaibHUX po3MmipiB Gpepmu. OnTHMaTbHA Ta MiHIMaJIbHA BECOTA
(epmu. YHidikanis pepm. OcobGIuBOCTi BU3HAYEHHS HAaBaHTaXeHb Ha (epMu. BusHauenHs
BHYTPILUHIX 3yCHIIb B CTEPXKHSX (hepM. 3aCTOCYBAHHS €EeKTPOHHO- PO3PAXyHKOBHX MAIIHH
IpY BH3HAYEHHi 3yCHIb B (epmax. 3abe3neyeHHs CTIMKOCTI CTHCHYTHX CTEpKHIiB (hepM.
BusHaveHHs pO3paxyHKOBHX NOBXKHH CTepxHiB (epm. Bubip Tumy nepepisiB cTepikHiB
¢epmu. Po3paxyHOK CTepXkHiB Ha MiuHiCTS Ta CTiliKicTh. ['paHMYHI HYYKOCTi CTEpXKHiB
depmu. KoHCTpyroBaHHS Ta po3paxyHOK BYy3NiB JETKUX (epM 3 ypaxXyBaHHAM pe3yNbTaTiB
AOCTi/UKEHB AIMCHOT po6OTH (epM. 3aBOJICHK] T2 MOHTaXHI CTMKM €JIEMEHTIB (epM.

MerasieBi koHCTpykmii ofHONMOBepx0oBMX BHpOOHMYHX OyaiBeab. OcHOBH
NPOCKTYBaHH] KapkaciB OyniBenb. 3arajbHa XapakTepUCTHKa KapkaciB  OyiBels.
Enementu xapkacy Ta ix mpusHauenHs. KOMIOHyBaHHS KOHCTPYKTMBHOI CXEMHM KapKaciB.
Bubip cxemu posMillleHHA KOJIOHH; BW2HAYeHHs MpONBOTIB GYMiBITi Ta KPOKY KOJOH 3
ypaxyBaHHSIM BHMOT THIIi3alii Ta yHihiKarii KOHCTPYKTHBHUX cXeM Gy iBenb; po3MillleHHs
TeMIepaTypHuX WBiB B 6yxiBni. KoMronyBanus nornepeysrx pam 6yIiBii.



Bu3HaueHHs OCHOBHMX PO3MIpiB elleMeHTiB pamu. OCOGMMBOCTI KOMIIOHYBAHHS
pam B GyAiBIsX, siki 06nagHaHI MOCTOBUMHU KpaHaMH pesxxuMHEX rpyn 7K i 8K. 38’s13ku mo
MOKPiBJIi Ta MK KOJOHAMM: IIPH3HAYEHHS 3B’S3KIB, KOMITOHYBaHHS 3B'AI3KIB, THUIIH
Mepepi3iB eNeMeHTiB 3B’A3KiB 3 ypaxyBaHHAM TIDaHWYHHX THYYKOCTEH 3B’S3KiB,
KOHCTpPYIOBaHHs By3IiB 3B’s3kiB. ®axBepku GyxiBens. KoHCTpyroBaHHS cTilok i purernis
(axBepkiB Mo3mOBXKHIX i TopueBux cTiH GyzmiBens. PoGorta i 0cob6aMBOCT PO3paxyHKy
kapkacy. Jlificha po6ota cTaneBoro kapkacy. Bu3HaueHHs HaBaHTaXeHb Ha IONEPEYHY
paMy Oynisrmi. Bubip pospaxyHkoBoi cxemu pamu. IIpakTWuUHi MeTOmM CTATHYHOrO
PO3paxyHKy paM 3 ypaxyBaHHSM IPOCTOPOBOI poGOTH KOHCTPYKLii Kapkacy. BusHaueHHs
po3spaxynkoBux ycuib (M, Q, N) B nepepizy pamu. PospaxyHok pam B 3aCTOCYBaHHI
CIIEKTPOHHO-PO3paxXyHKOBUX MammH. KoHcTpykuii mokpiBens OyaiBens. 3aranbHa
XapaKTepUCTUKa MOKpiBenb. KoMmoHyBauns koHCTpykui#i mokpiBenb. CKIam Ta cXeMu
6e3rporoHHMx MOKpiBeNb, Ta MOKpPiBeNs 3 MporoHamu. THIM MPOroHIB Ta iX mepepisis.
Po3paxyHOK Ta KOHCTpYIOBaHHS CyIiNTbHHX IpOroHis. KpokBsHa Ta mimkpokBsHa depMmu
nokpiBenb OyxiBni. KoHCTpyloBaHHS Ta pO3paxyHOK ONOPHHX By3INiB KPOKBSIHHX (DepM.
Kononu kapkacy. 3aranbHa XapakrepucTyika KONOH. THUIHM KOTOH BUPOGHHYHX GymiBeis.
PoGoTa Ta po3paxyHOK I03aE€HTPOBO-CTUCHYTHX MeTaleBUX CTepXKHIB. BH3HaueHHS
PO3paxyHKOBHUX MOBXUH KOJIOH B IUIOIMHI TONEPEYHOI paMM, Ta i3 IUIOLIMHH paMH.
CyuinbHi 103a1€HTPOBO-CTUCHYTI KOJIOHHK: THITY MEPEPi3iB, pO3paxyHOK KOJIOH Ha MIiLHICTb
1 CTIMKICTb, KOHCTPYIOBAaHHS KOJOH. H2cKpi3Hi MO3alleHTPOBO-CTHCHYTI KOJOHH: THIIH
KOJIOH, THUIIM MeEpepi3iB, TUNHM PEINITKH KONOH, PO3PaXyHOK TiJIOK KONOH i PEIIiTKH,
PO3paxyHOK KOJIOH Ha CTIHKiCTh, SIK €JMHOrO CTep)Hs. KOHCTpYIOBaHHs Ta PO3pPaxyHOK
6a3 NMo3aLeHTPOBO- CTUCHYTUX KOJIOH. OcOBIMBOCTI pO3paxyHKy aHKEPHUX GONTIB KOJIOHH.
KoHcTpyKkuii OronoBKiB 103aLIEHTPOBO-CTUCHYTHX KOJNOH. ITiIKpaHOBI KOHCTPYKIIi.
3arabHa XapaKTepHCTHKA IiIKPAHOBMX KOHCTPYKIUINA. TWIM miaKpaHOBHX KOHCTPYKIIH i
ix cknan. HapaHTa)keHHS Ha KOHCTPYKLUIl, AificHa po60Ta MMiIKpaHOBHMX KOHCTPYKIIiH.

Cyuineni migkpaHoBi 6anku: TunM GanoK, THIM Iepepi3iB, BH3HAYEHHS
PO3paxyHKOBUX 3YCH/Ib B IIJKPAHOBiH 6amii Ta B TraabMOBidi KOHCTpyKii. Tumm
MiIKPaHOBUX peHoK Ta X 3acTocyBadksl. Po3paxyHOK IifKpaHOBUX 6anoK Ha MiLHICTB Ta
KOPCTKICTb. OCOBIMBOCTI pO3paxyHKy CTiHKU OalKd Ha Micuese 3MuHaHHA. ITigxpaHOBi
bepmu: TMNH depM, TUIH Mepepi3iB cTepikHiB hepMu, poboTa hepM. PozpaxyHok 1310B0ro
noscy ¢epmMu 3 raipMoBor0 Gankor. KOHCTDVIOBaHHS BY3JB 3 €IHAHHS ITiJKPaHOBHX
KOHCTPYKILIX 3 KoloHaMu. Jlerki MeTaneBi kOHCTpyKilii BUDOOHHYMX OymiBeNb. 3arajibHa
XapaKTePHCTHKA JIETKMX METaJIeBUX KOHCTPYKIIil. ["ary3i 3aCTOCYBaHHS JIETKUX METaIeBUX
KOHCTPYKLIH. OcoOGIUBOCTI KOMITOHYBAHHS KapKaciB 3 3aCTOCYBAHHAM JIETKHX HECYYHX Ta
OrOpOJDKYIOUMX METalleBUX KOHCTPYKIIH cucteM «Mononeuno», «Kanck», «Opck».
KoHcTpyroBaHHs, pofoTa i OCHOBH pO3paxyHKy JIerKMX METAIEBUX KOHCTPYKIIiH.
PexoHCTpyKIIis Ta MiJCHIEHHS HECVYHX MeTaTeBHX KOHCTPYKILiH Oymienb. OOCTEKEHHS
ICHYIOUMX KOHCTpyKUii. Bu3nauenHs HaparTakeHbh Ha KOHCTPYKUil. KOHCTpyKTHBHI
3acO0M MiZICUIIEHHs KOHCTPYKUi#. OcoGIMBOCT! pO3paxyHKy MeTaleBUX KOHCTPYKIIiM IpH
Mi/ICUJIEHH.

JIncToBi MeraneBi koHcTpyKuii. 3aragpHi BiZOMOCTI IPO JIHCTOBI KOHCTPYKIIii.
lamy3i 3acTocyBaHHS JHCTOBMX XOHCTPYKii. (OcobnmMBOCTI poGOTH i NpOEKTyBaHHS
JIUCTOBHX KOHCTPYKLiH. OCHOBHI MONOWeHHS 0 DO3PAXYHKY TOHKOCTIHHHMX METANEBUX
obononok. PesepByapu. Knacudixanis i npusuauends pesepsyapiB. KOHCTpYIOBaHHS Ta
PO3paxyHOK CTIHOK LMIIHAPUYHUX DE3ENBYAPiB HU3BKOIO THUCKY Ha MIlHICTB iCTIMKICTB.
KoHcTpyroBaHHs. Ta po3paxyHOK By3ia 3’€[HAHHS CTIHKM LMJIIHIPUYHOIO pe3epByapa



3 muumeM (kpadoBui edext). KoHCTpy:OBaHHS i OCHOBHI TONOXEHHS IO PO3PAXyHKY
MOKPIBN pe3epByapy HH3BKOro THCKY. OcoGauBocTi pobOTH, KOHCTPYIOBaHHS Ta
PO3paxyHKy BEPTHKaIbHUX WAIHAPWYHUX PE3ePByapiB MiJBHILEHOrO THUCKY. ByHKepH 3
IIOCKUMH CTiHKaMH. KoHcTpyroBanus 6yHkepiB. OCHOBHI MOJIOXEHHS 3 PO3paxyHKy
OyHKepiB.

2.2. 3aniz06eTonni KOHCTPYKIIT
OcHoBHi eTanu po3BuTKY Gy1iBe ILHAX KOHCTPYKIi.
Po3BuTOK GyziBenbHOl Hayky i Texriky. BHECOK BITUM3HSHHUX iHXEHEpIB i BYCHHX
B YNOCKOHAlleHHA METOiB DO3PaxXyHKy, TIIPOEKTYBaHHs 1 3BENEHHS OyIiBeNbHUX
KOHCTPYKIIiH Ta CIIOPY/I.
Tanu GyaiBeIbHUX KOHCTPYKLIH B 3a/1€XHOCTI Bil IPH3HAYEHH OyniBeab Ta cnopya,
a TaKOXK Bl yMOB OyniBHHIITBA.

OCHOBHI MONOXEHHS KOMITOHOBKYM GymiRenb Ta CIOPVE Y B3a€MO3B'SI3KY i3
30BHIIIHIM Ta BHYTPIilIHIM cepegoBuiiavy. Ocob6IMBOCTI  hOpMyBaHHS —06'eMHO-
TIaHYBAJlbHOTO pilleHHs 6GyniBnmi (crmopvau) 3 ypaxyBaHHAM BHMOT (YHKIIOHQIBHOTO
(TEXHONIOTIYHOT0) MPOLECY Ta MPUPOJHO-KIIMATHYHHMX BIUIMBIB. OCOBIMBOCTI IIPUMHATTS
KOHCTPYKTHBHOTIO pillleHHs GyriBens (crionyr).

OCHOBHI NOJIOXEHHS KOMIIOHOBKM HECYYHX Ta OTOPOMKYBAIBHHX KOHCTPYKIIiH
KUTIOBHX Ta BHpOOHMYMX GyniBens. MormymsHa KoOpAMHalis pO3MipiB B GyIiBHHLTBI.
Cyuachi BUMOTY o0 yHidixauii, Trmnizarii.

Knacuoikauis GyzaiBens 2a THTOZOTITHUMHE 03HAKAMH, 33 METOJAMH 3BECHHS.

Bubip Ttumy i MaTepianmy KOHCTpyxuili B 3aNeXHOCTi BiX NpHU3HAYeHHS Ta
KamiTansHOCTi Gy iBenb Ta Criopys, yMoB Gy JiBHUITBA Ta €KOHOMIYHOT eDeKTHBHOCTI.

OCHOBHI BUMOTH, IO CTARTATHCS 10 HECYYHMX T2 OTOPOKYBANBHUX KOHCTPYKIIIH.
Oco6nMBOCTI  KOHCTPYKTHBHHX Dillleds B 3al€KHOCTI Bifl NpH3Ha4deHHs 06'exTa
NPOEKTYBaHHA (BUPOOHMYA, JKMTIOBA, LMBINTbHA, CLIBCHKOTOCIIOAApChka GyMiBNIs, criopyna
CIELIaIbHOTO TPU3HAYEHHS] ).

OcobmuBi BUMOrM (BOTHECTIWKICTL, axyCTW4Hi, CBITIOT€XHIYHI, TeIUIOTEXHIYHi
TOLLO) WOAO 06'€KTiB IPOEKTYBAHHS B 3JIEXKHOCT] Bill KamiTambHOCTi 6yIiBesb Ta CIIOpy/I.

OcobnuBi BUMOTM i KOHCTPYKTHBHI pimteHHs s 6ydiBensh Ta CHOpYH, IO
3BOJATBCS B CEMCMIYHHMX paifOHaX, HA MOCAJOYHHUX IPYHTAX, Hal MPHUYMMH BUPOGITKaMH,
IpM BiYHiH Mep3IOTi i y BifaneHvx, HEOCBOEEHMX Ta BaXKKOAOCTYITHMX palOHAaX, a TaKOX
MiJl BILTMBOM KapKOro Kiimary.

DizuKo-MexaHiYHi BIacTHBOCTI GyJiBe/IbHHX KOHCTPYKUiHHAX MaTepiaJiiB.

Makpo- Ta MikpocTpykTypa GynisensHMX ~MarepianiB. HeomHOpiAHICTS,
CYLLIBHICTB, aHi30Tpomis (i3oTpomnis), MODO3OCTIHKICTB, TEIIONPOBIIHICTb,
BOJIONIOINIMHAHHA. PobGoTa npM cTaT¥YHOMY KODOTKOYACHOMY T2 JIOBIOTPHUBAIOMY
HABaHTaXXEHH, a TAKOX MPU AUHAMIVHUX X,

Hiarpamu po6oTu OGymiBensHHX MarepialiB Ta iX OCHOBHI XapaKTEPHCTHKH.
IIpyXHiCTh, MOB3YYiCTh, penaKcarris i ruacTuuricTh. MOy MOB3MOBXHIX Ta MONEPEYHHUX
Aebopmauiit. Jledopmarii, mo BHEMKA'OTH i1 BIIMBOM KOPOTKOYACHHX i JOBTOTPHBAIHX,
OZIHOPa30BHUX i 6araTopa3oBHX CTATHYHYX | TMHAMIYHMX BIUIMBIB, TIPYXKHA MiCISAAIA.

MapkyBanus GyniBensHUX MaTepianis, (pi3udHi OCHOBY IITyYHMX MaTepiaib.

OcHoBHI No/103eH s | MeTOTH PO3PAaXyHKY OydiBeIbHHX KOHCTPYKIii.

OCHOBHI €Tany po3BHTKY METONIB po3paxyHKy GyiBeTbHUX KOHCTPYKITiH.

Meron pospaxynky 3a rpaunurumv cTaHOM. Buau HaBaHTaxeHb. KoedimieHTn
HaJifHOCTI, IXHS CTAaTMYHA CYTTERICTh. BUMANKoBUI XapakTep PO3PaxyHKOBHUX BEIHYMH Ta
ixHe posnoxinenns. Cepenni sHauexs, qucrepcia i crangapty. HagifHicTh, JOBroBiYHICTS



Ta €eKOHOMI4HICTh KOHCTPYKIIi}.

PoGora enementiB GymiBenbHMX KOHCTPYKNiH NpH HpOCTOMY i CKJIaIHOMY
HanpyxeHux craHax. Teopii minHocti. Kparepii MINHOCTI, MIacTMYHOCTI Ta KPHXKOIO
PYHHYBaHHs. YMOBH Mepexody O IUIaCTUYHOro craHy. OCHOBHM Teopil IUIACTHYHOCTI Ta
PO3paxyHOK OyZIiBeNBHHX KOHCTPYKIiM 3a MexaMu npykHocTi. Teopil Malux mpyxHO-
MIaCTHYHUX  AeopMauiif. IneanmsHO  NpyXHO-IIACTHYHME  MaTepia. ITapHipu
nnacTH4HOCTi. OGMEXEHHs PO3BUTKY ILIaCTMYHHX AedopManiif. Brums ogHouyacHoOi il
JEKITBKOX CHIIOBHX (haKTOpiB.

PoGora koHCTpykmiif 3 xommozwTaux MatepianiB. Oco6IHBOCTI PO3paxyHKy
KOHCTPYKLIi# 3 MaTepiaiB, sKi I10-pi3HOMY MPAIlOIOTh HA PO3TAT i CTHCK. PO3paxyHOK Takux
€IEMEHTIB Ha PO3TAT, CTUCK, 3TMH Ta [03alleHTPORHIA CTHCK.

Crifikicts GynisenbHux koHCTpykui¥ Kpurepii cTidikocti. BTpara crilikocTi, sIK
rpaHuYHUE cTaH. CTIHKICTE CTUCHYTHX, CTHCHYTO-3iTHYTHX CTEDXXHIB I103a MeXaMH
CTIHKOCTi. 3aKpUTMYHa TOBEIiHKA CTEP)KHS B CHCTeMi. BpaXyBaHHS IeOMETPHYHOI
HENiHIHHOCTI.

Po3paxyHOK KOHCTpYKIli# 3 M2Tepianie, BMaCTHBOCTI AKMX 3MIHIOIOTBECS 3 YACOM.
OcHoBHi Mozmeni Ta piBHAHHS Teopii moB3ywocti Ang pisHMX MatepiamiB. CrilikicTb
CTUCHYTHX Ta CTUCHYTO-3ITHYTHX EJIEMEHTIB TP OB3Y4OCTi.

OcHoBH po3paxyHKy GyisenbuuX KOHCTPYKLIN NPH JUHAMIYHHX HaBaHTAKEHHSX.
Bupy nunHamivHMX HaBaHTaKeHb. Binbei Ta BHMyIIeHI KOJMBAHHS INPYXKHHX CHCTEM.
JlucunaThBHI BIACTMBOCTI KOHCTPYKLi¥ T2 ypaxyBaHHsS MHPH DPO3PaXYHKY IMHAMiUHHX
HaBaHTaxeHb. OCOOIUBOCTI pO3paxyHKy KOHCTPYKINN Ha celcMivHi Ail.

Bubip pospaxynkoBux cxem. OcHOBM po3paxyHKy 6yaiBeTbHHX KOHCTPYKIUH i3
3actocyBaHHAM EOM. Uucnori meromu. Meton kivneBoro eneMeHTy Ta HOro 3B'S30K 3
KIaCHYHAMH MeTojaMu Oyaisenrroi Mexerixkd. Bmrus EOM Ha PO3BUTOK METO/IIB
po3paxyHKy OymiBenbHHX  KOHCTPYKIiH. (CHOBM  ONTHMMAlbHOIO  MPOEKTYBaHHS
KoHCTpyKuiK. Kpurepii ontumizenii. 3miHHI npoekTyBadHs. Metonu po3p's3aHHS 3a1ad
ONTUMAJILHOTO NTPOEKTYBaHHS.

3agayi Ta MeTOAH eKCIEPHVCHT2 TBHHUX AOCTIIMKEHE KOHCTPYKIIi.

3amayi excrepuMeHTanbHux. nochipkenb. CyvuacHi MeToay nociimkeds. IIpunaau
Ta MPUCTOCYBaHHS Ul CTAaTMYHUX Ta IWHaMiYHWX BHNpobOyBams. CxeMH Ta 3aco0H
HaBaHTaXEHb.

MeTtoauka npoBefeHHs MOJSIBHUX Ta HATypHHUX ekcrepuMeHTiB. OCHOBHI
NOJIOXKEHHs Teopii moxibHocti. Bubip macmraby Ta Marepianmy mogmeneit. IlnanyBaHHs
€KCIIEPUMEHTY.

BigomocTi mono MateMaTHYHOTO anapaTy 0Opo6KH €KCIIEPUMEHTAIBHIX JaHHX.

Byaisai Ta cnopyam.

IIpoexTyBaHHs eneMeHTiB OyaiBens. baaku, KoaoHH, hepMu, IXHI AeTani Ta By3JIH
CIIOJy4YEeHHS.

KapkacHi 6yziBini pizHore npuseavents. KOMIIOHOBK2 KapKaciB Ta X pO3paxyHOK.
3abe3neyeHHs xopcTkocTi GyxmiBens. B's3i Ta ix npusHaveHHs. OcoGIMBOCTI PO3paxyHKy
OyZaiBelns 3 ypaxyBaHHSAM X IPOCTOPOBHX HONCTKOCTEH.

baratonosepxosi 6yzisini. [{orcTpyrTHEHi cxemu. Po3paxyHOK Ta KOHCTPYHOBaHHS
niadparm sxxopcTkocTi. KOHCTpyKIiT, pozpaxyExoBi cXeMu Ta po3paxyHOK Sep HKOPCTKOCTI.
Po3paxyHok eneMeHTiB OaratonoBepxoBHX OyIiBeab B 3a€XHOCTI Bifi NPUHAHATOrO
KOHCTPYKTHBHOTO PillIEHHS T2 METOTI R 3BeJEHHS.

BenukonponsoTHi koHcTpyKIli. OcoGIMBOCTI KOMIOHOBKM OyaAiBENb BEJIHMKHX
nposboTiB. banouni, pamHi, apouni. eucsvi, merOpasni koHCTpyKiii. OCHOBH PO3paxyHKY
Ta KOHCTPYIOBaHHS.



CrepxHeBi Ta TOHKOCTiHHI [POCTOPOBI KOHCTpyKIii. CTPYKTYpH, KYymoiH,
CKIEMiHHA 060MoHKM. Buam 06010HOK, 0COGMMBOCTI IXHBOTO (JOPMOYTBODEHHS Ta
po3paxyHky. Hampy>xeHuii cTan TOHKOCTIHHUX 0GOOHOK.

PesepByapu Ta cumnocu. Tumu, ocHOBHI cxemu. HaBaHTaxkewHs Ta i,
BukopucranHs monepeqHBOro HampyxeHHs. 3abesnedeHHs TPIiIMMHOCTIMKOCTI CTiHOK
3a11i13006 TOHHUX CHIIOCIB i pe3epByapis. Po3paxyHOK.

BucotHi cnopynu (rumapi. Gaurru, mauty Tomo). HaBaHTaeHHs, mo AitOTh Ha
BHCOTHI CTIOPYZIH Ta iX pO3paxyHKoBi IoenHarHsa. Oco6nMBOCTI POPaXyHKy TaKMX CIIOPYA,
3a0e3MeYeH s KOPCTKOCTI, KOHCTPYIOB2HHA. 3ami306eTOHHI (yHIaMEHTH min Criopyau
6aIToBOro TUIY.

Mera Ta 3amaui nomepenHEOro HanpyxeHHs. PO3paxyHOK —momepexHbo-
HaNpyXeHHX KOHCTPYKUid. Crocobn :ii¥cuerHs nomepeaHboro HanpyskeHHs. IlITydHe
peryJIIOBaHHS 3yCUJIb B CHCTEMI.

Tpy6oGeronni komcTpyxmii. Ocroeri nonoxeHHs po6OTH Ta PpO3PaxyHKY
TpYyOOOETOHHMX eNeMeHTIB Ha pizri wHaBadTaxeHHs. I[IPOEKTYBAHHS Ta BHIOTOBJIEHHS
KOHCTPYKIIi# i3 CTAIBHUX TPYO, 110 3aII0BHEH] 6ETOHOM.

[InatHi Gynnamenty. Korcrpykraeni pinlenns, cnocobu apMyBaHHs, MaTepiaid.
MeTtonu po3paxyHKy INIMTHUX (pyHIaMEHTIB.

IlpoextyBanns OyniBens B 0coONHMBUX yMoBax. BHGIp KOHCTPYKTHMBHHMX CXeM
Oynisens Ta copy, sKi 6y AyIOTECS ©a MOOC2JHYX IPYHTAX Ta HifApo6IeHUX TEPUTOPIAX.

Buau nedopMoBaHMX BNITHBIB, PO3PaxXyHKOBI CX€MW, KOHCTPYKTHMBHI DillIEHHS.
OcobnuBoCTi po3paxyHKy KOHCTPY¥Uilf, LI0 MiANAIOTBCA Jii HU3BKMX ab60 BHCOKHX
TeMneparyp. BmumB Temmeparypm wWa MinHicTh Ta DeOPMATHBHI XapaKTEPHUCTHKH
MartepiainiB. POpMyBaHHS PO3PAXYHKORIX CXEM IIPH PO3paxyHKy Ha ceicMiuHi aii. OcHOBHI
(axTopu, IO BIUIMBAIOTH HA BENWYUEY TOPU3OHTANBHOI CKIaT0BOI CEMCMIYHOI CHIIH.
KoHcTpykTuBHI pileHHs OyaiBens, u1o 6y,1y:0TECs B ceiCMiYHMX palioHax.

PexoHcTpyknis Ta Bipfyrosa 6Gvmirens (cmopym). Oco6nuBocTi 06CTEXEHHS
KOHCTPYKLIH, iXHi mepepaxyHru. YHHHWKH, 1110 BUKIVKAOTh HEOOXiTHICTE PEKOHCTPYKIIii
abo mocuneHHs KOHCTpykuith. Knacudikaris nedexTiB KOHCTPYKIHM, OIIHKA iXHBOIO
TEXHIYHOrO CTaHy. Metoau pexorctpykiii. I1{o nmos's3aki 3i 3MiHOX KOHCTPYKTHBHOI CXEMH
Ta MIOCUJIEHHSIM OKPEMHUX €JIEMEHTIE.

OcHOBU  eKOHOMIKM HyniBensEVX  KOHCTpYKUid. IIlngxu  BIOCKOHAJIEHHS
KOHCTPYKTUBHUX pillleHb. BpaxyBawHs oOcoONTUBOCTEW BHIOTOBIIEHHS Ta MOHTaXY
KOHCTPYKIIH IIPU NpoeKTyBauHi. C1nyKTYpa BaRTOCTI KOHCTPYKITIH.

ITpo6neMu OXOpOHH HAEXOIWTIHLOTC CEPENOBHMINA T2 iHIN €KOJIOTIYHI MUTAHHL,
IO BUPILIYIOTHCS IPU MPOEKTYBAH ¥,

2.3. OcHoBH Ta GYHIAMEHTH

Beryn. Ckaaa, mera i 3anmagi wypey «MexaHika IDYHTIB, OCHOBH |
bynnamenT». OcHoBHI monaTn i Tepmironorisa. Tol0BHA 3a7a4a KypCy — BHBYEHHS
poboTH CHCTEMH «OCHOBa-hyHIaMeHT» Y DI3HOMAHITHAX iHXEHEPHO - TIeOJOTIYHHX
yMoBax. OCHOBHI TMOHATTS 1 3u3HAYeHHs (IPYHTH, MeXaHiKa IDPYHTIB, OCHOBH,
GyHnamenTH). 3HaUeHHS KypCy i #Oro 3B'#30K 3 iHIIMMHM JUCLUIUTIHAMH. Ponb MexaHiku
IPYHTIB i QyHIaMeHTOOYAyBakHs F ~ydacromy GyniervnTsi. KopoTkuit icTopuaHMi ormss
CTAQHOBJIEHHS 1 PO3BUTKY MeXaHiku rmvHTiB. OcoBIMBOCTI PO3PaxyHKH, MPOEKTYBaHHI,
YCTPOIO ¥ eKCITyaTalii OCHOR, h/FnaMeHTIR i r1izeMHMX KOHCTPYKIIiM GYAHHKIB i criopyn
pi3HOro mpu3Ha4deHHs. Buvoru 1m0 3abernededrs HaNIMHOCTI CHCTEMH «OCHOBa-
(yHnamenT-ciopyna». BupoBamxents HOBMX H2YKOBUX MOCATHEHb Yy IIPaKTHKY

byHnaMeHTO0Y IyBaHHSI.



Ilpupona, ¢isuumi BnactuBocTi i Kkiacugikanis rpyHTiB. CKIafoBi eleMeHTH
IPYHTIB 1 iX BIacTMBOCTI. Biuue ckiamy rpyHTy Ha #0ro (i3MKO-MexaHidHi BIaCTHBOCTI.
OcHOBHI BIAMIHHOCTI CKeNbHUX i HECKENBHMX IPYHTIB. CKeJbHi IPYHTH, IXMiAPO3ALI 1O
CTyNEHI BHBITPLIOCTI, MILHOCTI Ha pO3IaBIIIOBaHHS, B3aeEMOJil 3 Boaow. HeckesbHi
(po3apoGneni) rpyntn. QasoBuil cxian rpyHTiB. Teepai wacTku i ix Kiacudikaris.
BHyTpimHi 38'S3KH, CTPYKTYpa i TekcTypa IpyHTiB. BHau i B1acTMBOCTI BOmM B IpyHTax,
OCOBJIMBOCTI B3a€MOIiT TBEp/I¥X HACTUHOK 3 BON0I0. ['a2u B IpyHTax. Di3WyHi BIACTHBOCT
HECKENbHUX TPYHTIB, IO 3HAXOIITHCA JOCAITHAM UIisxoM i obunciennsmu. [IpakTiune
3Ha4Y€HHA MOKa3sHUKIB (isuyHuX =iectTvBocTed. Kiracubikauifini moxasHukw IPYHTIB.
I'panynomerpuanmii cxinan, BosoricTs i wins=icTs cumyynx IPYHTIB. YHCIIO TIaCTHYHOCTI
1 KOHCHCTEHLIIs 3B'S3HHUX IpyrTiR. Bynizeisna rracudikanis rpyHTiB. Oco6uBi pizHOBUAN
IPYHTIB: NPOCAIKOBI, 3acomeri, mo HabpsKa:oTh, GlOTeHH], eToBiabHi, TEXHOT'eHHi; iX
BJIACTHBOCTI i XapaKTepHi 03EaKy, ©iecuikarifumi pO3MoAiL

Mexaniyni Baacrurocri  rpvmtin.,  OcofmvBocTi  nonegiHkKM IPYHTIB Hix
HAaBaHTaXEHHAM. 3aKOHOMIPHOCTI MeXaHikM IPYETIB 1 iX TNpaKTHYHE 3aCTOCYBaHHS.
CTUCIMBiCTE IPYHTIB, K MpOIeEC iX VIITGHENHS; OCHOBHI CXeMU pobOTH TPYHTY mix
HaBaHTaXeHHAM. Merox nabopatopHore BusHauSHHS XapaKTEPUCTHK CTHCIMBOCTI IPYHTIB
B yMOBax OJHOOCHOTO CTYIiHYATOTO MABANT23XCHHS 3pa3KiB 6e3 MOXIMBOCTI GOKOBOIo
PO3LIMPEHHs (BUIPO6YBaHHA TPYHTY B onomeTni). CTHCHEHHS MPH OGMEXEHOMY 6i4HOMY
posumiperHi (Bunpobysamns B craGiromeri). TowsTts mpo mimiiHy pebopMOBaHiCTh
IPDYHTIB 3a NOMOMOTOIO BHIPOGYEAHHS iHoro mrrammoM y mypdax a6o IIPECiOMETPOM Y
CBepAnoBHHaX. HempsiMi MeTonMm BW3HAHeHHS CTUCTMBOCTI IPYHTIB  (30HIyBaHH,
[IEHeTpals, raMMa KapoTax, enexTpokonoT2x). [Tprumeu po36iKHOCTI V BH3HAUEHHSX
MONynA nedopMmanii 3a manuM¥ 7afopaTopFuX | MONBOBHX EMNPOGYBaHb IPYHTIB.
BonorpoHvkiuBicTs rpyHTiB. DinsToanie o/ MiIauuX i ITMHUCTHX IPYHTAX. EdexrusHi
1 HEWTPAJTEHI TMCKH y BOZO FacHuenoMy Inyimi. Kamingprmit i rifponnuamiusuit TUCK. Hist
IPYHTOBHX BOJ, IO 3BAXY€ YACTHHKMIPVHTY. TepTs B rpyHTax. IOHSTTSA PO IpaHUYIHUM
OIp IPYHTIB MPH 3pYIIEHH]. 3aNexXHICTE MiX THCKOM i OMOPOM IPYHTV 3pYIIEHHIO. 3aKOH
Kynona i #ioromaremMaTHyHa irTeprpeTania ang He3R'S3HMX i 2B'S3HEX IpyHTIB. Kpyrosi
JiarpaMu TPaHWYHUX HANPYT Mp7 3pyteess. MeTomd JOCHiKeHb IPYHTIB Ha 3pYLIEHHS:
OCHOBHi CXeMH BHIPOOYBaFh, nafoperopsi surnoGyBaHHA B pi3HMX IpUTagax i
cTabiioMeTpax, MoboBi BHNMPOGYEauHs B Ulypdax i CREpIUTOBHHAX i3 3aCTOCYBAaHHSIM
Pi3HHX BUIIB3CYBHHMX YCTaHOBOK i MpecioMeTpiR. BHUzHAYEHHS MeXaHIUHMX BIACTHBOCTEH
CTPYKTYPHO-HECTIMKMX IIOCANOYHYX INYHTIB: BiHOCHOrO TPOCITAEHA i IIOYATKOBOIO
IPOCaIKOBOI0 TUCKY, a TAKOXK TapaMeTnin 2pYIIeHHs i MOTyns Aehopmauii Ipu NpHpoaHik
BOJIOTOCTI 1 y BONOHACHMUEHOMY cTayi [Uis TPOCANKoBUX TIpyHTiB. HopmaTtupHi i
PO3pPaxyHKOBI XapaKTEPUCTVKH IPYHTIE i 1¥HE BUKODHCTAHES B DO3PAXyHKaX OCHOB.
B32aeM03B'130K NMOKa3HUKIB hiziuHvx BIacTHROCTEH IPYHTIB 3 IXHIMH MeXaHIYHMMH
XapaKTepUCTHKaMK. BCTaHoRnmedps wWOpMATHREMX 2HAYeHh MingocTi i gedopMaridHmux
XapaKTEPUCTHK IPYHTIB 10 TOKa3HFKaX Hi3rIHOTe CT2HY TPYHTIR.

Po3monin manpyr y macueax rpymris. [Touarrd npo wanpyxeHui cTaH TpyHTY.
Ilpyxuuii Ha miBmpocTip i ¥oro BracTuBOCTI. YMOBM 3acTOCYBAuHS Teopii JiHINHO -
Ae(OPMOBaHMX Til O POIPAXYHKIB TPYHTOBAX OCHOB. PO3MOMNT HAmpyr B yMOBax
IPOCTOPOBOI 3a/ia4i: Jisl 30CepeTiexol CHIv | PIRHOMIPHO PO3MOIINEHOr0 HaBaHTAXEHHS
IO IUIONI; BU3HA4YEHHS CTWCKAICUMX HArDYT 110 METONY KYTOBHMX TOYOK, BIUIMB IUTOL
3aBaHTAXEHHA Ha XapaKTep po3IONiTY HalTpyT 10 IIHOUH].

Poznopin vanpyr B yrcray. rmecke’ zanadi: nig 30CepemeHMX CHI i PiBHOMIPHO
PO3MONINEHOr0 HABAHTAXEEHA 110 IINOIU}: TONORH] FAMPYTH, eMopH i MiHii PIBHEX HATpyT.
Posnozin Hanpyr y HEOAHOPITHIX 0CHORAX: BITUS KOPCTXOTO MiACTHIEHOTO MIAPY, BILTHB



HEOJIHOPIAHOCTI ¥ aHi30Tpomii Ha po3noAin Hampyr no rubuHi. Posmoxin Hampyr Bin
BJIaCHOI Bard IPyHTy. KoHTakTHMM THCK B IDyHTI IO TiOOMBi XOPCTKHX (YHZAMEHTIB
pi3HOi hopmu # ymOB 3aBanTaxNeH . [ IpaKTUIHI METONM BU3HAYEHHS KOHTAKTHOTO THCKY.
ExcriepuMenTanbHi naHi 0 BiMipy Haupyr i KOHTAKTHMX THCKIiB y IPYHTI.

Teopist rpankYHOro HanpyxeHoOre crady i if 3aCTOCYyBaHHS [0 32124 MEXaHIKH
IpyHTiB. @asd HampyXEeHOro CTaHy JPyHTiB IIpH Oe3nepepBHOMY  3pOCTaHHi
HABaHTAXXCHHS, BTpata CTiXxOCTi rpy:Ty. ViiOBK [paHUYHO! pIBHOBATM HE3B'S3EMX |
3B'A3HMX IPYHTIB; MOHATTS PO eXTHENyM | CacuBHMM omip rpyETy. KpHTHYHI THCkM Ha
IPyHT. BU3Ha4YeHHs NOYATKCBOI0 14CKy 110 {opuyai [ly3upescexorc i po3paxyHKOBOro
onmopy ocHOBH. BrmB ¢izuusux eiactuBocTed | CTaHy IPYyHTY Ha BENMYMHY
PO3paxyHKOBOTO omopy. ['pavwuruil THCK H2 IpyvT™ OCHOBHI NepegyMOBH i METOIH
BU3HAUCHHS T'PAaHUYHOIO HapauTa)eyw7 (ajamTu4HI 1 HaGmwKeHi pillleHHS), OCHOBHI
(akTopy, 110 BILIMBAIOTH Ha HeCYdYy 272THICTE 0CFOB. (JCHOBHI TONOMXKeHHS pO3paxyHKIB
OCHOB IO HeCy4i 3pmaTHOCTI i cTiffkocTi. AmeritHuui METOA pO2PAXYHKY Hecydoi
30aTHOCTI OCHOB 3 BHKODFCTAHMHMM KDPVINIO TIUJTIFJIDHYHMX TIOBEPXOHb KOB3aHHS.
3acTOCYBaHHS Teopii MPaHHIHOTO HAMPYeHOr® CTAHy TPH MepeBipui MIMHOCTI cl1abKoro
mapy, INO MiJCTANAE OCHOBY: TP¥ OINHUI CTIAXKOCTI YKOCIB i MacWBiB IDYHTY; mpH
pO3paxyHKax THCKiB HE3B'S3HNY i 3B'52HVX IDVHTIB M2 OrOPOMIKEHHS.

Pospaxynok ocHOB mio rpanzaizuy cvawax. Jehopmeanii royHTiB MU YIITEHEHH].
HpyxHi nepopmauii rpysriz i mzvorn ix wp3pevenns. Jlegopmanis mapy TIpyHTY
00MeX€eHOI TOBIIMHH IPH CYTIiEHONM, HaRzaTKenHi, Teopis ogromipHO! binbrpariiiHoi
KOHCOM/[auii IPYHTIB i 3racex=a ocafox y waci Ang mapi IpyHTY 0OGMEXKEHO! TOBLIMHH.
IIoHATTA PO BTOPMHHY KOHCOMIA11110 | p2onorius’ 1nolleck ¥ rpyATax. Po3paxyHOK OCHOB
mo nedopmanisx. AKTHBHA CTHCTASA TOBII2 73 OCHOBHI PO3DZXYHKOBI METOIH OCHOB.
IlpaxTiiHi MeTomM po3paxyr<y ncamnow 32 SyniBeNEIMMH HOPM2M T2 TIPaBHIaM (MeTo.
[IOLIapPOBOTO CYMYBaHHS ).

Ipuuunm npoextyr2ann ocron i dynnamenti. ®ysnamenty GymuHKIB i
Copyn, 1X mNpHM3HadeHHs 1 PuMory 10 wux. DyHzameHTy MiTkoro 3aKialaHH.
OyHamMeHTH TIIMO0KOro 3aKnananrd Matepiany hvHIaMeHTIE 1 X 3AXHUCT Bijl arpeCHBHUX
Boa. Uigpoisonsaumia mimsartuux mpwwinvens,  TIpMHIMNM  NIPOEXTYBaHHA OCHOB i
QyHAaMEHTIE TO TpaHMyHMX cTawax. VYwveme e3eemonil 6VIAMEKIB i cmopynm 3
¢ynmamerTamMu i ocHOBoto, BuAM nehopmanii ocHOB 3a 6yJiBENBHMMH HOpPMaM Ta
npaBuiaM. [IpyanuHE po3BUTICY HepiBHOMINTUY 0cirads cropy/l i cocoby IX 3MeHIIeHHS.
Opranizanis i NPOBENEHHSA TIeCNS3VHYHUX CHOCTEDSXEHhL 2a nehopmamismu. Bubip
PO3paxyHKOBHUX HABaHT@KEHS 1 1X CMOJYWEHE PH TPOEKTYBAHHI OCHOB 33 MPaHUYHHMH
cTaHamMH. [FKeHepHO - reonoriuni MORY SVIiBebHOIO Malilanuuke. BuKoprcTaHHs JaHKuX
IH)KEHEPHO - TEONIOTIYHUX BYUIIYKYBAHE: ANS 37A0Ny Micia 326Y0RY. THITy OCHOBH i BUIY
¢ynmementy. Bubip rambuxu zaxmaranna hyngamenTtiB y 3a€HOCTI Bif imxeHepHO-
TeONIOriYHi XapaKTePUCTHKK OCHCB, YMOB CS30MHOT0 MPOMEP33HHSd, KOHCTPYKTHBHHUX i
eKCIUTyaTalliiHuX ocobiueocTe’ 6vinnxkiB i cmopyn. Bmrms cycigmix 6ymuEKiB i
MiJI3eMHMX KOMYHIKaliif Ha rubHHY 3axnananed GyHIAMEHTIB.

DyHIAMEHTH MIIKOTO taxrangwss. BusrsueHrd posMipiB MigonIBY XOPCTKHUX,
OKPEMO PO3TAINOBAHUX 1 CTPIYKOBKY HYHIANCHTIB P UEHTPAILHOMY 1 T03aIIEHTPOBOMY
BEPTHXATBHOMY HaBaHTaxewi. [InoexTvrarsa swopetkux dyHaaMeTie i po3paxyHox iX 1Mo
MiuHoCTi. OCOGIMROCTI MPOEKTYBarHS | PO3DeXVHKY hyHIAMEeHT] TPU f1ii BepTHKATEHUX i
TOPU3OHTANEHHUX  HABaHTaXCH: (3Ccy2. BrpaTa  cTidkocti). (OcHOBI  MONOXEHHS
NPOEXTYBAHHS THYYKMX QYyHIZMEHTIR, 5% KOHCTOVKIIN Ha TPYXKHIM CTUCIMBIH OCHOBI.
Po3spaxy=KoBi Mozieri IpyHTOBHX OCECE, 1763 IXHECTC 3aCTOCOBHOCTI. 3aralbHuUi TOPSIIOK
po3paxyHKy i TIpOeKTyBam:s rEyukpx GvanavenTtie, Hori TtMmM  ¢yHIaMeHTis:



GyHnaMeHTH y BHTpaMOyBaHVMX KOTIOBaHAX, IMUIAHHI byHIameHTH, GYyHIaMEHTH 3
IOXHUJIOKO MIIOIIBOIO LiH. YMOBH iX 3aCTOCYBaHHSI.

®yHpaMeHTH Ha najsx. [lani | nanboBi QyHZAMEHTH 1 iXHS KJIacu}ikarris.
O6snacte pamioHanbHOro 3acrocyeanns. Teopis poGOTH Nagb-CTiHOK i mamb TEPTS
(Bucsyux). CIoCOGH BU3HAYEHHS HECYUO] 31aTHOCTI MOOIMHOKMX MTaih PI3HOI KOHCTPYKIIi
| IpU3HAYeHHs 3 YMOB MILHOCTI IPYHTY: TEOPETHYH], 3a JAHUMH MONHOBHXIHHAMIYHHX |
CTaTWYHUX BHIPOOYBaHB, 33 PEIYIETATAME 30HLYRAHHS ii BATPOSYB2HE ETAIOHHUX MAab,
MPAKTATHUM METONIOM MO (hopMynam 5y, 1iEeTER X HOPM Ta [paBul. YMOBH poGOTH IpymH
manb i ranb, o6'€MHAHUX HW3LKIM DOCTBEPKOM. BHIHAUCHHSA HABAHTAXEHHS Ha malli y
GynnameHTi TpM ueHTpamEHOMY i TI02a LUEFTPapitoMy HaeaHTaxeHuHi. [TociimoBHICTH
MPOEKTYBAKHS MaNbOBYX QYHIAMEETIE 3 HHIEKIM POCTBEPKOM 32 6y/TiBelHEMH HOpMaM
Ta npasunam. IlepeBipka MilTHOCT! CCHOB | BM3H2YCHHS 0CANOK NANbOBUX byHIaMeHTIB.
OcobmuBocTi  po3paxyHKy manh H2 crilkHy Oil0 ReNTHKANEHUX i TOPU30HTATBHUX
HaBaHTaXeHb. KoHCTpyKILii pocTeenkin 1 ixHilt pozpaxyrox. esxi 0cOBTHBOCTI BHKOHAHHS
[I2JILOBKX POOIT.

(v

DyHgaMEHTH Ha CTDYirypre wectiifiuy rpynrax. OcobniBocTi NOBEmiHKY i
HAaBaHTKEHHAMH 1 IpU pisawy Bniwasx rpn GyrizsunTei # excnuryaTanii CTpyKTYpHO
HECTIHKIX IPYHTIB (JIECOBEX. IipocaixsiX, mc HabparaoTs, cnalkyx BoJo HACHIEHHX,
OloreE=rx i TEXHOreHHHX). TIpoexryRzi7 OCEOR 1 (YHIAMENTIR Ha TIPOCaIKOBUX 1
IPYHTaX, IO HAOPAKAIOTB; 32CTOCYRAHHS RBONC3AXMCHHX 1 KOHCTPYKTHBHHX 3aXO[IB,
METONH yCYHEHHS MPOCaKoBocTi i Habpaxarrd. OcobIMBOCTI MPOEKTYBaHHS MANbOBHX
(yHaamMesTiB y mpocaakoevx i rpymTax, o wabpararots. OcoSmmrocti IIPOEKTYBAHHS
OCHOR OYIMHKIB i CIOPYZ, MO CNOPYIKYIOTSCA HA CTAOKHY BOIOHACHYEHHX, @ TaKOX
Giorennux rpyHTax. OCHOBH i hvInaeXT HA ATIORIATLHAX | TEXHOreHHNX IpYHT2X.

®yHaaMenTH ranbokore eicrenamms. Bamm dveramentie - rim6oxoro
3aKnaraHHs 1 ixHa knacudixariz. Ovverpi xonmopari T2 Xecodw, KOHCTPYKTHBHI
0COOMYBOCTI M YMOBHM 3acTOCYRaHHT. ()COSTHROCTI TXHEOTG PO?PAXYHKY 1 TEXHONOTIA
BHroTOBNMeHHs. ®yHaamenTy-oHonorry i Fypori onopu. Koucrpvkiis # oco6nuBocTi
po3paxyHKy 1 mpoekTyBaHES. Texwororis 3semenns. [limzemmi cropynu i IinWHHI
(yHIaMEeHTH, IO CHOPYMKYIOTECS METOFOM «CTiFa B IDYHTI». TeXHONOris 2BeieHHS i
KOHCTPY “TMBHI PilllEHHS, CCORIROCTI PO3DPAXYHYY

[Ty4ni ocHoBH. [Torarts npo mTveni octoBu. OCHORHI METOOW TONIMIIEHHS
IPYHTIB OCHOB: 3MiHa CIIA0KWX rpy=Tia (nivTaEi 1 TpabnneTi TIOLYIIKY ), MEXaHIYHI MeTOH:
TpaMOVBaHHA, IMUOUHHE YIIITEHEHHS YPYHTORAMY N2I9MY, NPV BAHT2KEHHS, IPeHYBAHHS.
®i3ryHi METOMM 3aKPilUIeHHs 0CH0R (XivivHuY, enekTpoxiMivemil, Tepmiunuii). O6GnacTs
3aCTOCYBaHHs Pi3HUX MeTofie. HORi Harpsviu B po3pohri MeTo/TiB IO IMIIEH s OCHOB.

®DYHIAMEHTH NPH THHAMIYHHY HaRaNT2KEeHHIX. 3arajibHi BiJOMOCTI PO BILIMB
AWHAMIvHMY. HaBaHT@XEHE 2 TIpyeT.  [lpuuney, Do RUKIVKAIOTH  TWHAMIYHI
HaBaHTKeHHA. Knacubixenis wewmwH 3 TMHOMIYHMME  HaB2HTAXEHHSAMY 1 BUIM
(QynnaMenTiB  mig HEX (Macummi i vemmi). OCHORHI NPYHIMITY  PO3PAXYHKY i
KOHCTPYIOBaHHS (yHOaMeHTiR Tim Manwau. DyenaMeHTd = CceWcMIiuHMX paifoHax.
Ce¥icmiuni BIIMBHM Ha cmopyzi. Brispavespd CeHCMiYHWX HABIHTAKEHE 1 JWHAMIYHHX
koediuicHTiB. OCHOBHI IOIOYEH=7 MmOC¥TYIANHT 0CHOB i GVHIAMEHTIR y ceficMIYHHX
parioHax

Mocunenns ocHOB i pexowcrpvimia dveaamenTis. TIpUYMHY, MO BUKITHKAIOTH
PEKOHCTDYXIIIO i MOCUNeHHs hyHnaMeHTin. OTCTeXeHH IDYHTIB OCHOB i (DYHIaMEHTIB
NpY peKOHCTPYKIUIT i asapifnzx Gvnuiain 1 criiopvn. OCHOBHI NPUHOMH TeXHIKH Oe2rmexu
TpY OCUIIEHH] 1 pEKOHCTPYKIIiT

BHCHOBKH. XapakTepri TOMMIXHW HOM TIPOSKTYBaEHI OCHOB 1 (DYHIAMEHTIB,



KnacHdikalis BiamMoB i ¢ynamertis. Jlocsiuedns cyqacHoro ¢ysHzaMeHToGyayBaHHS i
Horo 3aza4l B yJOCKOHAMOBAHH] TEXHIIHOTO IPOTpecy 1 3HMKEHHS BapTOCTi 6y AiBHHUITBA.
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PO3LJI 3. TEXHO.TOTIA Y OPTAHT AT BY TTRETBHOIO
BVIPOEIUIITRA

3.1. Texsogoria 6vriBe/LHOTO BHPOOGHALTBA

3araibHi MONOKEHHs TeXHOIONil Ta opraHizanii 3BexenHs GyaiBesb i cnopya.
Beryn, osnaueHHs TexHomoril GV/uBeabHOr0 BMPOOGHMUTBA Ta OyXiBENEHHX IPOIECIB.
Hpunrvmy xnacudixanii €y misensHu monecir. TToToxopicTs 67, TiFeEHUX MPOLECIB.

fexHiuHe HOpPMYBaHHs 71 TWOERTVEATHA OYyAiReILHOr0O BHPOGHHITBA.
IIpoxyxTrBHICTE Mpali Ta HOpMU poavVKTUBHOCTI. OriaTa npaiti 6y1iBeTBHUX POGITHHKIB.
Marepianbni  enemeHTH Ta Temumumi  3acobm  GymieemsHux  mpomeciB  CucTeMa
HOpMaTiBHYX JIOKyMEHTIiR y OymirHUNTLL . [Imoexr opradizanii 6voienunrea (ITOB) Ta
NpOEKT BHKOHaHHs pobit (IBP) ax crmanesi npoexty 6VAiRT, cGDYIA 9M iX KOMIUIEKCY.
Cxnan Ta npuU3HadYeHHs TeXHONOTITEIX vanT. Bamora mo sxocti 6ynipelbHUX pobiT Ta
nponykiil. OxopoHa mparti T2 npoTiiower eyt 2axpuer Gymisennauy. 06'exti. OxopoHa



HaBKOJIMITHBOTO CEPEIOBUIL [IPY TPOCKTYBaANI Ta OV AIBHALTBEA.

Ilinroropka OyaiBentHoro vafizanunxa 5o sBupoSHEITEa POGIT MpPH 3BeJeHHI
OyniBenn Ta cmopya. Cxnan po6it 3 migrorosku GymiBHMITBA. CTBODEHHS T€ONE3UYHOI
PO36UBOYHOI OCHOBH. 3BilIbHEHHS TePWTODIi Ta BiABEJEHHS MOBepXOBHX BoA. Crioco6u
BiiBE/ICHHS IPYHTOBHX BOJ. YIIAIUTYBAHH T THMYACORUX JOPIT.

CyuacHi TexHouorii 3Beiekuy Gyripesat Ta opramsaml OyniBeIbHOIO MOTOKY.
3arannui BigomocTi npo zevuinui pofisTe pw 3perewni Syzirens Ta copyn. O3HaueHHs
IpoLecy PUPOOHMUTB2 3eMuswwx nof't. Kracudiraria =emmssmy cropyn. BynmiensHi
BI2CTZPOCT] TPyHTIB. Criocoby enkoxarws zeviisiomx pobit. Kiracupikamis seMmseux
pobir.

JonomixkHi poﬁoru Oyrirennywy mpouecis 3 > BIAUITYBAHHS 3eMJISIHHX CHIOPYL.
TumyacoBe xpimteHns cTiE xornorzwie. Tunuacose kpindenHs crin Tpanmeit. Croco6u
BHJIAIEHHS BOMM 3 BHMIMOK Rirxnminit ponorimmre. 3HMXevHZ DIBHS IPYHTOBHX BOJ
JETKUAMT  TONKOQIIBTPYBANBEYMI Vo7 210BKAM Y JUVDKeHHS DIRAS IDYHTOBKX BOI Ha
BeNMKuX [nvbuHax. Tloctifiri Ta TMmwacosi crocofv 2akpinenrs (cr26imizanii) rpyHTiB.
Croci6 mTy4HOro 3aMopoXXyBaHHS I'PVHTIB. YIIiIEHEHHS IPYHTIB.

PrpobHMITBO DOGIT 2evrepriirg-TpapcTopTY¥MM MaIMMH2MA. MallMHy UL
MEX2HIYHOTO DO3POOTEHHSt TPyHTY Ta viewsi Ix 3acTocyB2rH4. BuspadeHHS 06'eMiB
I2HYB2TEHUX POOBIT METOMON KR2rn2THUX TpiaM. Po3nobnenns rpveTy 6yabao3epaMu.
BupiBroBaHHS MadimaHupxin  Aynnnozepavy,  Pispopymy  crpemepiB Ta  Mexd  iX
PalliOH27IbHOT0 3aCTOCYBAHHA. (CXeMV NYXy CKPeNepin Ip¥ BUKOEAHHI 3eMISHHUX POBIT.

BupofaunrBo 3emusnx pnﬁh' np4 sencnni Gyaises b Ta COOPYX B3MMKY i
TexHikz Germercn. Knacudirarris i cvr=iers ninewy crocofip BAKOH2EES pobit Y 3MMOBHX
yMoB2X. (JXOpOHa Mpalli IPY BHKOHAHE] 3eMTIsSTHUX POGIT.

TlaaroBi poGory mpu 3rerenni Gvaire s i cupof ra opravizaunis SyaisesHOro
noroxky. Knacudikauis nane 12 cnocofir i wnamTypsuws. [loHATTS Dane i
Knacu®dikauist 3a cxeMor poloTH Ta criocetoM RranrTyBanHA. PI3HOBHAM 3a3jasierigsb
BUT'OTOEJIEHHMX Tallb 3@ MatepianoM Ta hopMor.

3anypedHs 3a3ganerine gurororiaesHy najnk. Cuocofy 3aHypeHHS 3a3aleriib
BUTOTOBIIEHHS Tanb. MexaHi3V, 110 8UXODUCTOBYIOTRCS IJIS 3aHypeHHsA naiub. CxeMu
GOpMYBaHHS TMATBOBOTO Tond.  Yieor yrermg poctaepkie, Kowtpoms 3a rmuGwHORO
32HYDPEHHS 1alTb.

Ba2CITYBAHHE MOHOITHMY riess,. Kacudikaiia, neneBard Ta MeXi JTOUIISHOTO
3acTOCYRaHHsT HAOUBHMX nass. Branrrvranns 6ypoHaOMBHUX NMajlb B CyXUX Ta 0OBOAHEHHX
rpaHTax.  [eXHOJOTiA  BIIATUTYREHE" Q‘/*)C"-'“Kuir‘/irmy nans.  BrnamrryeaHHsS
4acToTpaMOOBaHUX Mans. Meronu mie7TerHy Hecydol CIpOMOXHOCT! HAOWBHUX Maib.
KonTtpo:n sixocTi Ta TexHika Oerneyy nipy BI210rTYBARHI Tah,

Teeaenna 06'exkTiB i3 MOKOMITHOrO Ta 30IPHO-MOHONITHOrO 3a’i300eTOHY.
3anizoGoronni poboru. Raraisni 8 romacyi. 22riz062ToH, Nepenary, no 3abe3nevnin
Horo rmommpeHHs y OyrmiBranTRi. w7y KOMUZEKCHOTO  I[Tpollecy  BUPOOHMITBA
3a7i300eTOHHMX KOHCTPYKITit  Texwororiyni enacTeroct GeToHHOI cyMimi Ta iX
KOHTPOITS.

ApMaTypHo-onanyHnt pobora. (3paver=9 o7TamyOKH Ta BHMOTH [0 Hel.
Knacudixauig pisHOBHIIB onestyGrr  Konerpykrd? ta piz9oB7 7 po3bipHo - IepecTaBHOI
onainytiu. Topu3oHTaIsHO vV oMi onanyhrir, Bepruvaisro pvrovi onanvokd. Pizroruan
apMaTyp¥ Ta pobOTH 3 il BratuTvRarins.

BeronyBanHn  kowcrpykuis,  tlpurotysamps  Geronwol  cymimr.  3acobu
TPAHCTIONTYBaHHA O€TOHy wWa Oyninensauit vaWiaHdgk. TpaHCITOpTYBaHHS OETOHY ¥y
Oynisemuhi voucTpyxmii. Iipomec vinamarys Serowsol cymint. CriocofM yuIinbHEHHS



GeToHy. BakyyMyBaHHS GeToHHOI cymitl. I Ipyusimng BramTyBands po6odux mBiB. Jormsn
3a 6GeTOHOM MpH WOro TyxaslewH:. le p\mm T2 OCOOJIMBOCTI pO30maryOIrOBaHHA
KOHCTpyKUi#. KOHTponb sikocTi GetoHHuM podiT.

CneniaabHi Meroau Gerodaysannsn. TopkperGeronysanns. OCHOBHI MeTOOM
niJBofHOro OGeToHyBaHHS. Kpurnuwa MminHIiCTh, OCOBNUBOCTI Ta METOOH OEeTOHYBaHHS
y3uMKy. MeToz TepMoCy Ta 3acTyBamist XIMIOMIILOK. MeToau TepMooGpoOGIieHHS GETOHY.
Opranizaizis 6yaiBenbroro noroky. besiela wpary Tpu BUKOHARH! HeTOHEMX POBIT.

SarajapHi BigoMocti npo wav'sul (v api) pebora npu 3Begenni Gyaisesis Ta
cropyi. JIpu3HaderHs Ta pizHOBH T Kiaiow Knacmbixauia KJI2[I0K 328 KOHCTPYKTHBHO-
TEXHOJOI THUMM O3ZHAXaAMH. FIICneHTH ¥inwu. | Ipaspia pospizypanHs knanku. CucreMu
nepeB’ 72yBaHHA IIIBIB.

MavrepianbHo-TexHiume z25escackan MaaspEEx pobir. 3arassHa CTPyKTypa

TEXHOIIOTIYHOI0 Mpomlecy. Pozuwsad 117 xnal<y  lactpyledtu | MpUCTpOl s
BUpOGH: TITRA pobit. PizHonuiit pruiry=ars o monocTin TpancropTveaHHs MaTepianiB y

pofouy sony. Insaxy migewcHsg ederT 7o 001! BUpOOHBITSEA MaTdpHIX poOiT.

Oprarizanmig poGouore micis “o npeui my.asapis. [pudiuny paluioHWIBHOL
oprauizauii MyJsgpHux pobGir. llomsTra T2 opraHis‘auix pobo4yoro Micus MyJSpiB.
Opranmizazis mpami Opurary: MyiLpin  [[pUroxe BOKCHBREpHyid  (KIIbLEBHH) METON
oprarizari’ poboTH Oprramy vy s

Il pnHoMH npaul wiydinpis. L,u.‘.\,b.wu‘ 10PAACBOK 14 nputalikiB. ITojasanHs
Ta POZiIG aHHS LeTH 1 postuily. CoCulH yIIGLeHFA USTUik Hd Ppo3Y4B. BraliTyBaHHS
mrTpal. < OUTPONBHO BILL/:_I,.\AL_-,DL__ OnePAL  LenLIACT K2 AKH.

JukoHaHHS Kam’guwx polir npnﬂ spegeryi Oydiselss | cHOPYH y 3HMMOBHX
ymoBax. 'ToOHATTS 3UMOBI« y.\fu avppany poCic crocoby 72 METOOA X BUKOHAHHI.
Knarxe c1ocoboM 3aMopoxyrak (5. SacTOCYBAHHA TPOTHMOpORHMX JOMIIIOK NPH KIaAL.
Meror o5irpiBaHHS (eexTpoT™ "-*;viz-:;' 1115 Enankn). IneicHs MypiB Y TenngKax.

F")':Tpo.m, AKCCTE Ta felness BACOHAREYE KaM THUX pt"*i'r Cran 3upoOHUYOro
KOHTDOI0 FKOCTI Kmamkw. ' ”’Y."’.’!;‘I COVTPOTE AN BLIIOBINHO IO TIPOEKTY Ta
HODM2Ti{B"HX BHMOT. I'Ipw-r.ﬂta TPe2H@TI2NMY T Mymapivx nofoTax . (JCHOBHI NpaBUia
Oe3mexn Ha MyJISIpHAY. POBOT2Y,

EvaiBeabHo-MouTax i pofiorn npu 2=mepensi fvaivenn ! cmopys. Oprarizanis
MORT2740r0 mpomecy. ITonarrs niozTarvorn gnomecy T3 HOro  TeXHONOTiHHOCTI,
CTPYKTYD2 Ta CKIal MOHTAxrore mpatecy TlimroTowwi mporecr. YMOBH YCHIIIHOIO
BUKOHANHS OYAiBENBEHO-MORT W vy nofit ¥napnei Ta fesxnanoni onepanii MOHTaXXHOIO
LUKV,

Metoan MoHTaxY Gvmirennuux xoncrpviknid. [ToHsTTss MeTOmy MOHTaxy Ta
MO 32 CTIOCOBOM mp¥Benewts worerpyrril v mroexrae moroxkenns Knacudixauid 3a
CTyNeHeM  YKpyMHedHs KoucTpvkiiit  Memonu  wapontyB2¥Hs Ta  IiAPOIIyBaHHS.
Knacudixailis METOIIB MOHTI XY B 2278 HOCTI il CTIecofiV RCT2OBNEHHT HA OIIOPH.

Jacobu Mexamizanil Mooy Gyripenymwx woncrpyvrnii, Kracudikauis 2acobis
MOHT2XXV 3a MOOLIBHICTIO T2 30HamMy obcnvroryBaHHS. CranioHapHi kpaHu. ObmexeHo-
MOOGLTBHT ¥paru. Mobinent ¥ranp ey mipfory MOHTAX FUX MeXaHi3MiB, TEXHIKO-
€KOHOM YHEe OOIPYHETYBAHHS T2 RHHIN MOHT2XHEX ¥D2HIP.

TPaHCHOPTYRBAHHS, TKIATVEAHES. VEDVIHEHMA T2 THAMYacoBe INOCHTECHHSA
30ipHMY WOHCTPYKEIA. MoXITua! onrarizanivF)-Te¥HONOTITHL C¥eMH Ta 33c00H JO0CTaBKU
KOHCTpPY KM N0 06'ckry. I'parvia Gerearore ™aBcionTyRANHY KOBCTpYKuid. Bumorn
J6 opradizalii CKJIaTyBaNH HAa MPH00'€XTHOMY CKIari. YKDYIEIOoBAILNe CKIIAN2HHS IS
i IBUIICHHS TPOAYKTUBHOCT! MOMT:KY TaMUacORe MOCHIEHHS 35IDHIX KOHCTPYKIUHA.

CrponmyBanug  Gviirenviny  wowrerpyveniin,  [lpuamuna — kiacudikauii
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CTPOIMYBaNbHUX HPHUCTPOIB. Bumorvy no crnomyBansEUX NpHCTpOiB. ['HyYki cTponw, ix
PI3HOBHI¥M Ta MeXi 3acToCyBakHs. Tnarepcu. 3aX0ONmoRAUl Pi3HAX TPUHITAIIB Ail.

BeraHoBieHHs Ta sakpilvienHsi OyuiBeabHMX KoHCTpykuid. Knacuikamis
Ccrioco6iB BCTAHOBNEHHS NPH MoH1axi. Onepaiis BUBipeHHs Ta ii pi3HOBHAH. TUMuacoBe
3aKPIIUICHH TIPM MOHTAXi KOHCTPYKUil. [HOnBiKyaibHi 3ac06M THMYaCOBOrO 3aKpillIeHHS
KOHCTpYKUid. I'pymoBi 3acobu TuM4acoBOro 3akpilUIeHHs KOHCTpyKIiH. Crocobu
BJIAIUTYEAHHS IOCTIHHOTO 3aKPiTLTerHs. ‘3' MOMOTIYYREHHS CTHKIE TA UIBIB 33066 TOHHUX
KOHCTPVKIIIH. AHTHKOPO3IMMAH 3aXpeT MeTanerix 1etanei Ta xoreTpyxui. epMernsanis
Ta yTEIL!2YH CTUKIR

TexHouoris  MomTAVy Cchnopyr. TeXTonorix  MOHT@XKY  OTHOMNOBEPXOBHX
OPCMUCIOBHX  CHOPYA. 1exXHoacria  MoHTaxy (araroloBepXOBMX KHUTIOBMX Ta
npoMicroBHX Oyauuxie. Kortpons 1xocr! MonTaxaux podir.

TeXHOJIOTis BIANITYERHIT *AXKCHIY NOKDATE Py 18e1enRi Syainens | cnopya
T2 oprarisamia Oyaimensnore moroxv, [ippeiscnamiiini poSorm. Timpoizomanis, il
PI3HOBH T TexHomnoris yAaIITYBarEs (andysanbHUX POBIT Ta MTYKATYPHOIL TiApoi3osiii.
Crioco6y viamTyBaHHA ofxnemsart =27 rinpoi>oranii CHOCOOH VTAWITYBaHHS JHCTOBOL
rigpoizongril.

MocpiBeabni pobors. [T 1 NpTLGCH 10 YI2UITYBaHHS MTOKPiReNnb. Tunosuit
CKNMax pPymoHHOI moxpinni. TU - rotonw:  pyvmanpiy  mokpisentmMx  vaTtepiamiz  Ta
OPUCOTYRAFHA  MAcTyX.  Tlopoli-isuiy T Temmei=cis iy [YVIOHHAX  TOKDIBEINb.
VYiammynauHsS pyJOHEUX MOk pv=? 1b. i'imzco’iw OJIHOYACHOIC T4 NONEPOROTO YKIA2HHS
TPRAUUITHUX PYJTOHHWY IIOKDI B ThEM: 119 enia i ya MacTEkax. QcoBIMBOCTI yRIanaHHs
PYNOHETX TIOKPIBEEHHUX M.a:rep_anir; Ha KapHU3a2X Ta rpe6er—z$_rx YnamwrTyBaHHI IMXar0490i
nokpisni MexaHi3allis pofiT "0 vrETITYRAYHIO PYNOYHWX TOKDpiBeNE. YaITVB2HHA
MOKPIBET: 3 TEPMONNMACTHUHMY vevAnew, Crocofp  viamTvaseusg  TOKpiRens i3
NOTEPeNIED  HAIUIABICHHX HvHepoiinin. Y ramTynawHT moxnisels 3 TONIMepHrX Ta
GITYMHO-TIONIMEPHMX ~ MacTwx. VYrgirwveenns  TCYDIiReNE 3 GITVMHEAX  eMVITBCIH.
Ynaurrys2HHA NOKpiBenb 2 SityvEol weparpri. ViawrvBauna 10KpiBers 3 KepaMiyHol
gyepenr  YIaIITyRaBHA TOXpRiRens 2 2360IeMeHTYHMX XEVIACTHY JTHCTIB 3BUUYAWHOIO
npodimo. YiamryBaHES TOKDIBETS 2 2260 MEHTHHY XBPTACTHY TYCTIB VHIQIKOBZHOTO Ta
nocu1eroro npodimo. OcofMuBocT! VIaTrTyRaHKs DYIOFHUX TOXNIRENE V 3MOBHIT Yac.

Poforn i3 Temnoizonamil, Cnocobu viamrveares 36ipyo - STOKOBOT TEMIO 30MALIT
KOECTDYKINH TEXHIYHOTO NMpurHavcHi7. TAvynnoria cxpilnmeHsa Ternoizonauil hacamis.
yHS,T.L’.;.":J?”.E‘.HHﬂ 3acUMHOI  Ta vacryroroi  wergoizonauil.  Ofrorixaoya  Ta  NTHTA
TENNONRONAUIA KOHCTPYKUiY, TevHonorie 2ralITVR2HHEA adTVXOpPORIMHHMX TTOVDHUTS.
KoHTpons 7KOCTI T2 TeXHixa fernexy nrir RIATITYRARHI 3aXUCHIX TTOKPATE.

Texwonoria Bramrveannua 03nofnmaanhLTuY MOKPRETY TPH 1BefeHH! HyaiBesb
i cmopyz ra oprawizauie Sviirernworo mororv. UlTvkaTypri poborw. MononiTHa
IDTyX2Typka Ta 11 PI3HOBUIM. !linrowomia monenyoRt M O6TITYKaTYPIOBaHHS II1apiB
mTykaTynk4. Taru, cnocoby ix vramrvaavHsg, Ccolnueocti OUITyKaTYPIOBAHHA KOJOH.
VYnawrTveawHs  TPAOHIIWRYX — I8XOraT™BHEK  JOTVKeTYpe¥.  (CygacHi  TeXHOIoril
YJA2XITYRAFHS IITYKaTYPKH.

KoMmaekTni crierenp «rvyero»  oyminnanree.  KovmurekTHi  cacTeMH
YJIAIMTYZaHESA CTENR 3 TINCOKADTIVHYY. "{OTiR, Y raiuTye2His T /IBICHIAX CTEb.

O6aameBanLii  podory.  llitrotorra  rrosepxers )0 RHYTPINIHROTO
OODWINOPAHHA  TOBEPXOHL., TeXHONerin  OfANATOaaNHs  MMOBSPXOHL  KepaMidHHUMU
IUTUTKAMM 3 BUKOPUCTAHHS IMHYPA-MDUMATKH Ta 120nony. TexHonoris o6nuIoB2HHS
NMOBENXOHE  TITICOKAPTOHEMMM IACTAM. 30BHINIFE OONMIFORAHHA CTiH [UTMTAMH 3
IPUPOL'OT0 KaMEeH),




‘TexHouoris BaawTyBanud Mifiofr. [[inroToBYl 1poiiecy 10 BIIAITYBaHHS iJIOT.
Crnocobu yNIaIITYBaHHs MOHOIITHHX [11Uior. TexXHONoris ynamTyBaHHsS HAIMBHUX ITiJIOT.
YIIaIIIIyBaHHH HiJUIor i3 Hepeputy. uo« PUTTS TAJIOL 3 3 ApKETHUX JOIIOK. VYnaurryBaHHS
MATOr i3 KepaMiYHHX IUIATOK. YJIAITYBAaHHA THAJOr i3 pPYJOHHMX MaTepiaiB.
YiamrrysasHs MAJIOT i3 JaMiHaTy. KOHTPOIb SKOCTI Ta TEXHIKA He3neKu NPy BJIallTyBaHHi
MZJIOT.

Meznapui poborn. Pizvonary ¢op6ysan:. THinroroeui mpouecu g0 GapbysaHHA
nosepxoHs. Pydnm¥ ta wexazizosamai’ iHCcTpYMent i hapSyeanus. DapSysaHHs
NOBEDXOHL BOOHMUMH cvMimarys Ourofacups modiepdorarux xIOBG‘pXOHB. UlIranepn, ix
pisnopaau. TexHonori=Hi ccofmuBocti 2wpofurrraa wrenepuux po6it. Koutpons sxocTi
Ta Tex1ix2 O€3MeKM NpH 3M2IUTYEAH TiIIor O3100NICBANBHMAX MOKDYTE. [NeHyBaHHd
Ta OpraHizalis OyXiBHHLTEA

32. Mlnewvpapws 12 oprawizania eupofrwnTRa

FyniBeJbHRA woMmnexe - vesiynne-supofnrua cHerema, QOcHOBEI TepMind i
BUIHAYEHHA OpraHizanii Gvriswurr-za. Ocrosei nappanss noramizatopis GyniBeNEHOrO
BpofSuuiTBa. OCHOBH! 2amyamws T2 wvicr myermmiiry «Opragizamis GvrisawiTsay,
3p’A20¢ 13 IHIHAMY THcnammivayy. Crnyktypz | sy Sviisepnrsa. Knacuhixanis
6viiReThEUX Oprauizarii ta cnocoﬁlB 6ymsumm‘3a Yyacuuku OyniBaunTBa. HopMarusHa
6a3a 6y T'BHMIITBA.

TIDMHUHOH NIARYR2PHR Ipee ™ vif v Gvrinpwarei, Yaritennpne 6y nisEEITRO SK
cHcTeM2 iHBECTHLIHHOT AiAnnaocT. Ockosmi e Iprviky iH3ecTHiif Ha Cy4acHOMY eTalli.
OcHognl MPUHLIMIY MIAHYBAHTTT ITRECTHINH v By TIReIRHOMY EEDOSHITITE.

Opranizanin nposxryzar~a 3=enewug Gvovnxis T2 cmonva. Opradizanis
OPOSXTYRAHHA 1 BUMIYVKVBaEEs »  OynisrwnrBi. THITOBe Ta&  eKCTIepHMEHTarbHE
npoexTyr2rHg. Ckian Ta knacudikaris n_poexc'rm Crani#HiCTH MPOSKTYRAHHS.

Orranizanifing-revenrorione npeegyvreree fviipennTe2. MeTa, 2aBIaHHA,
BUXiTH! TaHi, CKNIaJ. 3VICT mpoek™v onremizarii Symiervntea (TTOB) T2 nmpoekty
BukoHarHA pobiT (TTBP). Tevnixae-evonor ane ominxa pitrent, rmutiastiay, y [10b Ta I1BP.

~

TP iroToBKa 63*,1?@/?-31!;"1'1"* =apofwunTiea, Jaraive meroxeszsa. MeTta 1a cxnan
3aransEOT  OpraHizariiao-texuiunol nmigrerosrw. Crnay winroro3ky no GyniRpnurea
o6’ cxra. PoboTH mizroroBucTo *,tfrf»mnj;'.

Merorm  opr2xizavii Ovyirepnviorg nrpefrpure? YapakTepUcTVKa  Ta
CTPVKTYp2 BHPOOHFUYOre moovecy Bypobmrr nronecy 7a BUNOOHAY! — ofiepamii.
INocninopyuit, mapajyieiLEWA T2 TOTORORTH MeTH 7V onranizaril nodiT,

TOUHIMIOM T2 MEeTO[Y Tr2wyrapwg nu._»nﬁmnrraa. OCHOBHI NIPYWHITMITA Ta
IOCT TORHICTE TMOTOKABOI onrarmizapi’ nofit 2 AyisHunTR2 6yTRens 1 crnopyd.
Knacudiraris 6ynipe%nwx mororin. Tlapamernu GypireneHux notoxi. OpraHizamiiHO-
TEXHOJIC T iy9a yB A3v2 oy, Mathorys wp’sara morori= Poanaxysiok Ta TPOSKTYBaHHSA
OyrmiReNbHHX MOTOXIB 3a yMOR' fesrepsnerocTi BUKODHCTZHNS TRYJOBHX DECYDCIB,
6ezmepenBHOCTI 3aBaHT2XEHES dporTie pofit, He3menenBHOCT! BUKOHAHHA KPUTHYHHX
poOiT. "pachivyHUE MeTor yB’TIKM N0GYT SV TRENTIAY TOTCKIE. AHANITHYHEME MeTOoq
yB’s3KI 5VIIBEIBHVIX MOTOKIB

WMonemroBanua  Gynieen~woro  aupobaunrsa.  Cithore  MopenioBayHs
OyaiBennworo BHpoSHMITRA., 33T27hH1 TORITTS NTNG MONETIOBAHHS Te 3WI¥ Monenei.
OprauizaniftHO-TEXHOMOTIYHI  MGIEM, 771 3a0TOCORYIOThCS B Hymizewurei. (OCHOBHI
eneMerT CITBOBHX MOTeNeiH anrarizariil ﬁv"“r--am nore zunofwirarea. [Tparwna nobynoru
CIThOBH < MOAENeH, JAcoBl MapeMeTPri. | iNCHITUBRICTE DOZDOSYU Ta MeTO” DPO2NAXVHKY
CITEORUX MoJened oprauizami OyuisHauTEa. [loOynoea citeosux rpagixis y maciurabi
yacy. .limeapu3arig CiTEOBZY rpathiviz.  BUKOWCTEHYS  T([PMKTATHAX ['DOrPAMHUX



KOMIUIEKCIB JJIA MPOEKTYBaHHS Ta DOZPAXyHKY CITBOBHX MoOzenei. Axaizi KOPHI'yBaHHS
CITBOBHX Ipad)u(lB 33 49acoM, 3a BapTiCTi0 poCIT Ta 3a PIBHEM BUKOPUCTAHHS PECYPCIB.
ImoBipHicHI CiTBOBI MO,

Kanenpapue nuanysanssi Gynisssursa. JlpusHaueHHs Ta BMOM KaleHIapHHX
miaHis. MeTa 1 3aBjaHs KaleHJapHOro TUiaHysauss 6yaiBHunTBa. Kanenmapre
TIUTaHyBaHH:A Oy JIBHMIITBA KOMIUISKCY Gy IMHKIE 1 CIopyA B ckitami [1OB.

Kanennapre myaHyna:is Oynizn«qiza okpeMiax 6ywHkis y cxmazi TIBP. Cenag,
¢opma ta 3MICT KaneHIapHEX o 3. | ;.(.du.*.h ra BAOMOCTI OTpe0u B MaTeplalbhiix i
TPYyAOEKX  pecypeax. Kopuryeauus xajieEgapaux 1uiadis. OnepaTvBHE IIaHYBaHHS.
TexHikc-eKOHOMIYHI MOKE3EH Y (@ NEHIPHIY (LIaHIB,

byiiBeabHi rewepaibii tiasw. [Iprewa ey, BHJA “4 OCHOBHI NpEHIJAITH
nposiTyBadHa Oyareenrenis. Bootmni o4, cxiad To ROCIAO3EICTH IPOEKTYBAHHS
3aranbHOMadaaHIpKoprx Gvrrennnerie TIpoexrypavya Gvarermradip orpeMux o6’ €KTiB.
Poamimenus MoHTaxmux wpanin na Oyrrepnmani. TTpoekTynarnia TUMMAceBHX IODIT,
npvo’ crTHAX CKIAMIB, TIMY2CeRrX Oy IUHKIR | cIIopy/l, THMYACOROTO 20I0MOCTAYRHHS Ta

eneKTpcriccTavYants Oy inrmrne. Texuinn exovomivigi noxazpyxyd 6y AreHTIIaHIB.
Onranizauis raTepialnL Ha-Texivearg 3afermeue TS OyainrunTea.

[prawayewad, CTpyKTypa Ta orramizani¥ai  dopmMm  MaTepisIhHO-TEXHIUHOT  6a3u
OyrisarirTaa. Inanysanss nozsuTiy ‘\!:’IT".‘}_‘;"‘ ‘*-'~}">--*m"-'ir~' a0Y A23v Gy MIBEUTITRA. 3aratpHa
XapaKTeOHCTHKA MAaTeniaNEHo-TeXFIwHIre pecynein Cviiammres. 3azmarus Ta dooMu
opranizanii MaTepiamLEo-TexIiuNore noctavamia ¢ AyrineuuTei Brmnavenws notpebu
OymiBnvuTBA B MaTepiaNbHO-TeXWiqnix  necynesy 1 oprawizamis  1X  MOCTaYaHHS
OynisensrvM opravizarisy.

Ovrramizamis Ta excrvyararin Avpinenrnwy vapray § TpanemopTy. OCHOBHI
BUMOT” 10 mapky Oymisemrrwx wvammmr Kimericez orinsxa  cTVIIEHS OCHAUTIEROCTI
OyrnipennEMx opravizaniii 3acofamu vexamizeni. Posnaxynor motpebu B GyaiBenhHMX
mMauzgex. Opra”izanivivi dopvv excnnyveranil mapky AyrmisensHny MammH. Metogd
obrmixy pobotu Oynirensury mawmnt [lokasuuxy cykopucTarys GVIIBETBHHX MallMH.
Bunry €viiBenvHHX BaHTAXIB 1 TpaHCmODTY, Oprapizanis pofoTE aBTOTPaHCIODPTY B
OyniBHEITTRI. TexiiKo-ekoweVIIt  woxeAMnrIl 11T OTHHMRaHHy  Anranizenii  Ho6oTd
aRTOTDAHCTIOPTY.

firanyBanms fygipesnworny zupobunrrea. Crpyerypa nnawiB €yaisernyoro
BUpoOHMUTBa. OCHOBHI CTani NnaHyRar=s neamiani Oyigensrux moekTir. OnepaTHRHE
niadyBaHrs Oy IiBENIEHOTO PUDNOHMAIITRE |

OcobauBocti oprazizauii GviIBerLHOrC BHpPOGHERTEA NPY PEKOHCTRYKUIT
Oymisers ¥ cmopyn. Bwin nexoHcTovemn XapaxvepueTHKa YMOB BUDOGHHMIITBA TPH
pexoHCcTpYKIil  OymiBenb 1 crnopyl. UCOOAUBOCTI  OVIAiBEIBHONO  IPOEKTYBAHHS
PEeKOHCT VKT Bymiress i crionyy. (ACOfTHROCT! T TTOTORKY GVNIBENEYOI0 RAPOOHHITBA
DY PEXOHCTPYKIT OyAiBeds 1 cropva. Gcobivs30cTl  XaNeHINanHoro  [napyBaHHA
perxoncTpyvkmiil Oyniens 1 crenyn. [lapaverpy oLiHIOBaHHS SKOCTI KaJleHOAPHUX IUIAHIB
PEKOHCTPY il 06’ €X iR

Opranizanis  wowvpoe s gxoen  Gvuispmprea. [pendaderHg 1 2araibHa
XapaKTepHeTUKA KOETPOMMO AKocT] €y isHuirB2. CHeTeMa Yipasmids sKICTIo Gy rieensHol
nponykl. Oprafizamist BHYTPUIHLOIC KORTHOMG AX0CTI. 30BHIIUNIY KOHTPOIL $XOCTI
6y riee "z,}m'f POy K (il

Opramizanie  npwivarms 6 exciravaraunin  savigyewux  GyEiBHHITBOM
06’cxeris

‘TprﬁJ\mHmf'aer.‘c'i"y aTeIrEo TaviraeAn . SV iR TBOM 06’ CKTIR.
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Posgin 3. Texunonoris i opranizania GysisenbHoro BHpoGHALTBA
3.1. TexHouorisi 5yniBe1bHOro BHpOGHUITBA

1. bepesrok A.M., Mapruiz ATl Jlixapes K.5., Ckokxoa A.O., Kysmenko O.M.
«TexHosioria 6yAiBENBHOrO BUPOSHANTBA: KOHCIIEKT JIeKiik». - [Ininpornerposcsk: [TIID
«Torem», 2015. - 113c.
2. [lanennuit B.T., Bepesiok A.M., \)I,IldﬁCbKﬂA [.D., HMixapeB K.B., Cxokosa A.O.
«Pecypco36,pe,1<emfﬂ 8 TEXHNICT BRI Raned T4 BIHORTEEY? BN2CTVE0CTeH30BHIIIHIX
CTIH LUMBIIBHUX Oymiee 16» - «Axirerr T Ty, 2017 54 ¢
3. TpiboroB 1.B. «?.{i'ﬁ;—:_"._»,Huq)piep&"r:7-:.a.—.e VIPRRTiFds] OporpaMaMd B yMoBbax
HCRM3HZXSHOCTI BHYTPIUTHBOTC ceperosuri2 oprapizamiiy -Jainponetporcsk.: Cinep,
2013. 230 c.
4. Tiei%cekudt OM., Ccunenro AL, Manerwm# B.T., Iovodee B.C. Ta in.
«Oxoposa npati, TexBigHa T2 moxewna feqrexa SyriprmuTes i pexoreTpvKLi 0F'ekTiEy
= ,H}Iinn"r'e"‘poacm t MIT Tecsy, 2012, -440 ¢,
5. ToyvadHMd - cHOBH#Y  TepMmimin T Mostancy  CYHiBENILMEX  KORCTDYKIiM:
Hapuemsnvit noci6uunx/ Hixkwixerpcsxwit ©.C., Menammzy B.B., Minerxo JIM., Cahonos
B.B.-Jsinponerposcek, «IToporu», 2012, -123 ¢,
6. CnmaBOMHEK ¢ KOHTPOMEY Fod:iCTBEZ CTPOZTENHCTSA 3MAKHT M COOPYKEHWMH
(HOPM2TUBHBIE JOKYMEHTHI, MeTonn 1 cnemersa koumnons). Yaerr 1. Uewyerkur C.H.,
Arexcanipos AH., [Mesuenre 71.%., [Ton ves. Kupsma B.I'.— JlHenpomneTposck:
IIpompr=, 1998, —286 ¢
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s Fopam B.I, ‘{r=UeTr'VH CH., Aljexcariporn AH. Cnp2RoYHYK TiC KOHTDOIO
Ka1eCIRd CTPOUTENhCTBA 3a4ul U cropvikeHni.( [lpon3BoacTBo, KOHTpONb M MpHEMKA
CTPOMTETENO - MOHTAXHL'X nabov). Hacty, . B Oy 7 -— JlHeNONeTpOBCK: KHVWDXHAS
tunorpachusg, 1999, 2000.

8. Kprrynos I H., barmymcorA (. Panyrvm B.@. «Be30macq0CTh U3HEIESTENEHOCTH
: 1-2u. Mueaponerporck: IMoporu, 1998-412 ¢
0. rrerckuit BN, oxuruneit R .. MerLprreos B, «OcHORE OXODOHY TDAII».
ITirpyyuux —Bum. 5-e, nom. --—--JTerie. Adirmz 2002-250 ¢
10. 'raVTeHGepr IM. Fopmys M M., UaBanora O B. «Tirieda mrawi T2 BUpobHMYa
cagitapis» -K., 1997---464 ¢.
11.  JiBH A3.2-2-2009 «Oyonoee tnani * npimiuciiosa 6ezmers B SvaiBrauTBi». —K.:
Miuperioabyn VKpaﬂm 2012 -67 ¢
12.  Texwonorig Gv,rBess™0 =uD )OEIru’“R Thopyaapx / B.K. Uepnenxo.
M. Sipvonenxo, I'.M. Basiryna a5 K Puwia wiksna, 2002.-430c.
13, Texnonoria Modraxy 6VUIReNs NiAY (OHCTPVKINR: H:m';qum' nocibeuv / BK.
Yepuenxo, O.0. Ocurnos, T.M. Tonkauees Ta 11. -K.: ['opobern I".C., 201 1. -372c.
14.  CompemeHHbIe TEXEOIOT B CTPOVT2ALCTRE: vuehaux / A.I/I Meneitmox, B.C.
Hopodiesr, L. Jlvkamerro, H. 5. Onedirak u ap. -K.: Ocsura Ykpaunsl, 2010. - 550c.
15.  Texronmorus CTRPOMTGIEZHATG TIPOHU3FCNCTBRA! \’Y—'ﬁﬁ nacobue UIA CTYZL. BRICUT. V4.
3zpenenvy /I K. Coxoror. -M.: Magareiscriil nentm «cAxanemwin, 2006. -544¢
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HopmaTneria

1. JCTY B A3.1-22:2013. Buruarraraa tpasanocTi AviiesduTrea 6’ €xTiB.

2, J5H B. 1.2-12-2008. Lyaiseugree 8 yMoBax }’HIU‘_B.‘{M ol 3abyaosu. Bumoru
Oe3nex.

3. ASH B.2.2-15:2019. XKurrnoa! Syragr~ OcRonE! 0m0KeHy



4. ABH A.3.1-5:2016. Opraxisauis 6yoizensaoro BYPOCHHUIITEA.
Jibrd B.2.2-41:2019. Bucors! Oyxinii. OciOBEI HOA0KEHHS.

Hagyaabha
6. IlnanyBaHHs posmiimerHs i opranisaiis OyuiBHMUTBA Ta PEKOHCTPYKLil 06’€KTiB
AOCTYIIHOIO XHTIA 3 ypaXyBaHHAM MiCTO(OPMYyOUUX 0COBIMEOCTEN TepUTODIH BETHKUX
micT:  Monorpadis / [T.C. KpasuyHoscska, C.IL. bponeBuibkuii, B.B. Kosaisos,
T.B. [lzinvutosa, T.B. Txau]. - inpo Jlitorpad, 2019 - 2283 c.
7 boypriakos B, Kpaeasgoscian T, Bpowepzipoia CJIIL IInanuposanue
CIPOMTEIRCTBA NOCTYMHOrO JFisi & "% 2D LHBIX IUIGHAX KPYMHAX TOpOJOB (Ha
npumepsr. Kuesa): mosorpadits. — [sernporcrnoece TIMACA, 2015, - 146 c.
&. Kpapiynopceka T.C.  Komtitercuz  peiomer PYELS k1080l 3abyHOBH:
OpraHi3aui#HO-TeXBONori4ni acnex™: Mouorpahii. — Huiaponeroorchr: Hayka i ocgita,
2010. - 20 c.
9. TOWICATYaNBHb ¢ OIfORL  “CrVAManF Ol TOMHTHKH a3BUTAS  KOMTITIEKCHOM
PEKOHCTDYKUMM OBLEKTOR KHTON HE TV ACTY ¢ MAKCWMANSHEM WCHONE20BAHAEM
CYIMECTRYICHMX 3MAFVH ¥ WHPPacTLy¥TVDEl ropoJcKkeX TeppaTopuii: MoHorpadus /
[KuprocR. M.,  AnnmpeeB.T., VerponETT 5w Inenpenetporek: Hayka u
obpazorarze, 2010. - 121 ¢.
10. Rasus €I 3Bemewns  rucoTHUX BaraTohyHKIIOHAIBHAX  KOMILIEKCIB:
OpraHiarri#Ho-TeXBoNoTiuRiacterty: Mounrnahis, — ITrinnonerronerx: TUTABA, 2015,
-208 c.
11.  KuprocB.M.. 3anyaueB.d | Jla nurepyHa JLH. Opranmsanvyg crpouTenscTsa: y4eb,
nocobre. — Jlaenporerporck: Ionoru, 2005, - 309 r,
12, apinepina JLM., [laniepina [.B. Metonn oBrpyHTyBaHHS IIPOCKTHUX pillIEHb 3
onraiz2mi Oy NiBENBHUX MaiiIaHUUKiR 7InH 22eIeHH] T2 PEKOHCTPVKII OYIUHKIB i crTOpYQ:
Hapy. nociOHUK. — JHINNoeTeperk: [1NACA 7916, — 56 ¢.
13. /lamBepina JL.M., [lanisepita I .15. MeTonm po3paxyHKY 4acoBHX i IIPOCTOPOBHX

(9,

napaMeTPiB Opratisaiii 3penese:i 6y,1irens i criop/)1 EaBd. noci6rik. - [JHimponeTrpoBcsK:
INopori. 2012. — 168 ¢.
14. [arzeepuna JLH., Ismiepro LK), Pacuer napaMeTpoR ¥ OPraHM3aIIIOHHO-

TCXHONIOTMYeCKass ~ YRA3KA  CTPOWTCISHEX  NOTOXOB  METOJOM  KOMIOBIOTEPro
Monemsporanud. — Juenporerpercc: XM «Oxcavar-Texen, 2002. — 22 ¢.

15, Kipuoc B.M., Janieepina JINV. [L1adyzamss peanizanil TpoeKTis B yMOBax 33,JaHHX
oOMexeH:. MeToIaM¥ XOMIT¥TepEN! 0 MOIeTOSaHAd. — muponerporcsk:  JTK®
«Oxcamur-Teken, 2003. - 36c.

16.  Kipsm BT, Kipgoc B.M., /tagis:pisa JI.M. Poznofixa Ta ananis nanip peamizauil
OyaiBen:HUX IPOEKTIB METONaMV MOjeHORAHHS ITOCT NOBHOCTI BUKOHAHHIGYIiBeNIbHO-
17. Opragizamist 6yuBpviatea: [ippoeme | [C A Vimausvwit, ¥OTL Ulediko. M.
Tpurep, H.A. IlleGexo]; 32 pex. €. A Ywauskoro. — € : Kongop, 2007. - 521 ¢.

18 Tau P.B., Yeprnimyk H.M. Opranysaiis npouseoACcTBa. — JiHenporeTporck: Hayka
U obpa~opanue, 1999, — 264 .

19.  Cpraunizauis BUpoGHWLTRA: HABY. 110CIGHVK JTig CTY/. BUITKMX Hary. 3aknams / B.O.
Onumerxo. O.B. Penxin, A C. Craponinens, 8.5, Yesragosa. — K. J1iGpa, 2005. —336 c.
20.  Oorauizamigs supobrunisa: gapd. TOCICHAK UL CTY{. BUINTAX HaARY. 3aKJIAdiB:
Hpaktukym / B.O. Ormmenxo, O B. feaxin, A.C. Craposipens, 8.5, Uesranosa. — K.:
Jli6pa, 2005.-376 c.

21, Jdvxman JLU. Opradgsavys  CrpOUTENLHOTO  MPOM3BOACTBA: Y 4eOHMK Ui
CTPOHMTEIhHBIX BY30B. — M.: Vispa ciibC s Accormanis CIpoUTeNlbHRIX By30B, 2006, —
608 c.



22. Oprausauus ¥ MIAHAPOBAHAS CIPCAIENHbHONO IPOU3BOACTBA: Y4eb, I By30B MO
ciew. «ITpom, u rpaxn, ctp-Bo» / [A K. {HpeuCep, JLV. A6pamos, A.A. I'ycakos u 1p.l;
nox pen. A.K. Hlpe#6epa. — M.: Briony, mxona, 1987, — 368 c.

23, OpraHM3aOMs CTPOMTEILHOIO nporzpoacTsa: Y4eOH. mis Bysos / [T.H. Laii, ILT.
I'paboseiii, B.A. Bonbmakos u np.]; mox oburpen. T.H. Has, I1L.T. T paboBoro. — M.:
Accouvartus CTpoUTeNbHEX BY30R. 1999, --426 c.

24.  Cepor BM., Hecrepora A, Copos AB. Ovremwsenms w ynpapnerpe B
CTDOUTENLCTBE: y9eh, nocobue miust o7y, EboiL yrel.35Be Temuit, — M.: Axanemus, 2006.
— 43
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25.  PexOHCTpYKIMS ¥ ofHCETENvE ~noxwnreics HAcTPOfiKd Topona: yued. rocobue
Az Byzon / [[paopoit Y1, Xapuromos B.A bapxaios A.C. 4 np.]; mox pen. IIT.
I'pafororo 1 B.A. Xapurorona, - M..: ACB, PeamipoekT, 2006. — 624 c.
26, Terrapenko I Kapmewxn DB, Meepcnopd F.U PorreneqmeMs0rostaxHeX
KapKaCcHO-MOHONIMTHSLY 30ariii: Moniornadmn. — K@ A--C. 2013, — 126 o

J{oBigxona
27.  Zaeprosbepewenws v EATIOBOMY GoRT npofnemu, upaxTvra, IePCIeKTHBH:
mozifwux / [C. Bonsdd, I, Ounriyx. JI. Rymrvond tain] ~K H/l[mpoexTpexoHcTpyKILis,
2006. 144 ¢,
28, TlpoexTHpORan¥e opravrany OPCMBIUTITEHHOTO CTPOATE TECTBA: KpaT, cupas. /E.IL
Yeapor C.U. YManckuit, M.C. Porerchennn. U Ammamkos. - K - Byrnirenpuuk, 1984, —
129 c.
29.  PexoMeHHauii 3 BHOGOPY POIPECHRHEX apXITEXTYDHO-TEXHIYHMX pillleHb UIs
PEKOHCTDYKIIIT JKUTIOBUAX GVIMHKIE ™2 HUX KOHCTPYKTHBHIX ciAcTeM. — K.: Hopa-npidT,
2001, - Zo2 c.
30.  YekoMeHIauii 3 Momepsisauil IHKEHEPHOro oONaNHAHHSA JKUTIOBUX OYyIMHKIB
NEPIIKX M2COBHX Cepid. - IL.. Vkpainchkuit Lickrp DVXOBHOL }yiantypu, 2002. — 80 c.
31.0p1 aHH3aMOHHO-TEXHONOI HHECKAs M SKOHOMUYECKas HaAC/KHOCTE B CTPOUTENILCTBE
/ IMnc 1euxnit B.P., Tsa P 5. Tloniens BB, Mapinin AAL — Irenponetposck:Hayka u
obpazcsaue, 2013, - 196 ¢

PO3JT 4. BTITIEKA AVMTTESILHOCTT

Ilpasoni ta oprauiaiifind vyTe i DROPOL Tpand
28KOHONAEYA Th HOPMATEE 46 621 £DATEK TPO 0XCRORY mpani.
CcHOBHI ~aKOHOZEBYI aXT PO GXOPOHY npaui: Koxcrarynis Vepainu, 3akon Ykpainu
«I1po oxopony mpaui» Kozeke zaxoxis 1po npaino Yxpaind, Kogexc BUTbHOTO 3aXHCTy.
OcHOB™i 110NIOXEHR 22x0T022cTh: Vi DA TTON0 MHTARE CXCPOHY TIpalli:

- OCHOBHI IPUHUKMITH J€DKaBHOT TONITHIH P rany3i OXOPOHE TIpali;

- I'PABa TPOMAIAH HA OXODOHY Nparii TOW YKT2AaHH! TOYJOBOTO MOrOBOPY Ta Mi Yac
poGoTH;

- COLIANBHE CTPAXYBAHHS RiJ HE(IACHUX BUIATICIB 1 HPOGEC Humy 33XBOPIOBAFb:

- paBa MPalIBHMKIB Ba TUILMK 1 KOMIEHCAITIT 23 BRKKI T8 WK UIHB VMOBH 1Ipalii;

- BIILIKOAYBaHHS DPOOOTONABLIEM 1IKOIH MDAalIBHUKAM Yy Da3i VIOKOIKEHHS iX
3[0POE 51 YA HAHECEHHS MOpallnHO) LiXGhH;

- AOTPUMAHHA BUMOT (ION0 OXOLOHW TIPalli TTPH IPOEKTYBAHHI, GVIIBHHLTBI Ta
PEXOHCTPYKUIT MANPHEMCIB, POspOOLL H Bl U10BICHHL 3aC001E BUPOCHMLITBA,

- TOMBATICTE POGOHOTo U2sy 7 UAGBAVKIS, CE CGDOYIHE. TPuBAdicTs pofodoro yacy,

oOMewx e poBIT B Hivsui uay | HRVOOIHUX. HOOLT:
- 0503 s3KM PO6OTOAARIA W00 CTRODEHAT He3reunyX | HEIKITHBUX YMOB TP3IIi;
- 0008’ I3KM MPAL(BEVK: 10,10 “VA AGHAS BAMOT HOpMAalHBHEX aKTIiB IIPO OXOPOHY



npaii;

- r2PaHTIi OXOPOHM Mparii *iHOK. OOMEKEHNS 3aCTOCYBAHHS NPALl KiHOK 3aJIEKHO Bijl
YMOB IIpaill Ta B HIYHUK Yac, rapakTil Npy opudHaTTi Ha poboTy i 3a60poHa 3BiIBHEHHS
BariTHZX JXiHOK Ta SKIHOK, X1 MArOT: HeIOBHOMITHIX JiTei;

- paBa HENOBHOJNITHIX Yy TPYIOBMX (IPABOBINHOCHHAX, POOOTH, HAa SKHX
3a00pOHAETHCA 3aCTOCY BAHH TIpalll 0CiG MOJIO/IILE BiCIMBAALATH POKIB;
- MEJINYH1 OTJISIN IIPH HPUAMESITTI Ha POHOTY Ta B Iepiofl poboTH.

JepwaBHi MiKranyzeni T3 ranymeri HOOMATHERL &KTH PO OXOPOHY p°ui (HOpMH,
OPaBUIS. TOMOKEHHS, IHCTPYKIL, Tepeniy mown). KooyRansa MkTany2eBuX i Tany3epux

HOPMATIBHAX @KTIP 1o oxopowy mnpai. MibxiepKasei cTaHAapTH CHCTEMH CTaHAApTiB
Ge3nexy npaui, AepxapHi 'W"'maom Y m'""w 3 PUTArs 6e3nexy Upalll. SMMOTH 2 OXOPOHH
npali FoPMATUBEMY oxyMer mia v reny st Syninunnrea. Jemskarupil peecTp HOpMAaTHBHHX
aKTiB [1PC OXOPOHY mpaiti. Hopmamapui axiw Lp( OXO0DOHRY 7031, IO AIIOTh y MeXax
manprevcTra.  lreumnniapea, apsinicrraTunia,  vavepianpva T2 KDUMiHaTBHA
BiMOBIMATBHICTE 32 MOPYIICHNT 22 0FONERCTRI 2 HODMATURHEX AKTIR MPO OXOPOHY
NP3, 38 CTBOPEHHS TEPEeriKon AT MErLHOCTL TINC2I0RRX ocid oprama NEPHABHOTO
H2IATY 32 OXOPOHOMO [mpeul 1 mherci2rHAW s rmodecidinuyz  crinov. MixHaponsne
CIiBPOGITHYUTBO B Tanyzi OXOnOHY NPOIT, 3WONVOTAHHS CRITARGIC TOCEITY OpraHizamii
Po6OTH TIONO MOMIUIENET YMOP | feirery npavi. Mupevturr €C 1 Konsennii MOT],
BITPOB2INEFHS 1X B Y¥paini

- J{emvapHe vn[:ms rivna oxeperoro nnard g2 prpofurrrei, Opradu nepKaBHOro
YID2BINHES OXOPOHOIO Tpar: Kabiver Mirictnie Vipainm, oprame aemxaBHOrD HarTsmy
32 OXONOHOK MMpari, MIHICTEDCTRa Ta THIN] '_',’:F:"‘,'_.'_JHIIE»F.; OPTAHT IePIKARHOT 3UKOHABYOL
Blaji. MICIEeBl JepwamHi  amMimicT™auil Ta OpraHy  MicreRoro CAMOBDANYPAHHS.
KoMmereruis i HORHOBAMEHES 1Y OLIOHIR R T2TV3 OXOTOHM Mpari. ix hywxIii.

OcroHl GyEKniT ymaBTiHAY 0¥ 0T0H0N Ipari: opradiz2vis Ta xoopauHaLis pobir,
06miK ninzauKkie crazy yMon |8y up pan ABIT3 7L 00543 CTaHY YMOB i 6€3meKH
OD2T, 1A HYBARHY T%)"j)i"'%":"l’«f veeirg ol RoETpoNh, 28 pVHKIICHYRAREAM CHCTEMH
YIPA3midET  OXOPOHO  1Tp4dl, r,:.wz;jrz%' wREA. VIPARMIENS  OXOPOEIOG  Ipaill  Ha
nizmpw‘\;:t“m Ta obos’saxu 10’ 7. Oorawisziis :".'j":ﬂ:?.l.v OXOpOHZ  HIpaui.
IMoromenmra apo £y KEY axopoEn v a-", T oaciEorsl 39k jarHs, Oy EKiosaeH] 0608’ I3KH
Ta npara KoMicig = mATaxs o¥opouy npari wa minupueverte! TUrTone TMONOXeRHds npo
KOMICI'C 7 TTHMTaHb OXOPOry Mpavi mirmomerve e, mepsrox 11 cTsopenHs, ofoB’12kH Ta
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Ip2Ba. V"\ﬂmekcvi TEPERINEN CTAHY 0K IIATE ¥a MIprenoTi. ATecTarmis pohounx
MICTI, T2 RiIIOBIIICTS BIACT"M HOTMOTIRATY TG o OXoNOHY npawi. PerymonaHHs
OXOPONY Al Y romewTvpEorer warauept Kevrreveni puanv MATMACMOTE 1I0NO
[OXDATIISYYS CTAHY OXGPOHH TIpATY.

Havqgaunrg 2 matags ovenoryu upawoi. Haswadgrs Ta cucteMaTHYHE MiIRHIIeHHS
pieHA 21aHE MPANBHUKIR, HACETelHs Yymalty » maTany, 000 Tnati - CTHH 2 OCHOBHHRX
OPUHIY TR JepXKaBrol TMoriTpir » ranv:i ovoporv npami, hvemaMedTansya OCHOBA
Gesmexy mari Ta HeolxiTHA VMORA VTOCKOUSIEHTS VTINARTIHES OXOPOHCK At i
3abermeuenns  edextHRECl mohinerrrenal  pofety mono amofirapeg  apapivM i
TPABMATYIMY Ha BUpoCmnTr

JepnaRErE BTN, Riogn 2 i v:mww,w::.:vv;ﬁ COETOME 37 DXODONOGKY 11pani.
Opragr fepkaBHOTO marrsny 25 nrenoror apais FoviTer go vsirany 3a CXONOHOI0
mpani, OpraHK MOXEKHOre Harys, 1y Min crepores nuvIpiomsix cipan, onragd cagitapHo-
eriiiens onorigHoT cywdu Minmicrepotre ovepour 2ropos’s. AnpmipicTpallis ARSHHOTO
pervmorais Minexcfeanexn. onrasy inorypatvnd. Ocwongi MORHOB2XEHHY | NPaBa
ODPETI PATIKABHOID MAraY TV 22 OXOPOHOK NNaui, BUIMOBINANBHICTL TNMOC3ZOBHX OCIO




ONTaHiR MEMKABHOTO HATTISNY 32 OXODOHOK) 1IPalli 100 BUKOHAHHS [OKIANEHUX HA HHUX
000B’s341B. [ POMaJICEKHI KOHTDOJIb 33 AOTPHAMAHHSIM 33KOHONABCTBA IIPO OXOPOHY IIpaL.
BizoMu4nii KOHTPOJIb 38 CTAHOM OXODOHM [palil Ha BUPOOGHUUTBL. Y IOBHOBAXEHi TPYAOBHUX
KoneKTHBIB. THMOBE MoNOXeHHs Npo poOOTY YIIOBHOBZKEHHMX TDPYHOBHMX KONEKTHBIB 3
IATaHb OXOPOHH Mpalli, QOPMYHaHHS CKJiady YIOBHOBaXEHMX, IX HAaBYaHHA,
QyHKIIOHaNBHI OGOB’SI3KH, NPaBa, IaDaHTYBAHHS [PAB T4 MiUIbHOCT] YIIOBHOBAKEHHX 3
matade CxopoHH npant. [lopxoeawstn e upapa npodeuinok v 3aificewsi KORTpoNo 3a
AOZSPHAHHAM 3aKOHONABCTR2 PO OXOPCHY ITPall.

PO3CMIAYRSRAA Ta o NIC ACINDCHAX BMARIKIE, Npodeciiiiiy 22xropIoBaNL Ta
avapiii wa BuUpobHEMuUTBL. Biorr natony Vxpainy «[Ipo oxopomy rpami» 1mono
pezcninyBeHpA Ta o6xixy Heinecwi! BHuafkih. TpoGecitu@X 3aXROPIOEAHb 1 23apild.
Poscii,zysanrs, o0riK Ta aHa!s HELeCHuX PYTE Kis, IPOhECiIHuX 3aXBOPIOBANE 1aRapii,
A1C OCHOBA JIMIA PO3POOKH MROGIIAKTIVHEX 22X0ME MONO 7% 3an06iroeHs Ta BYpiIICHHA
COLI2NmyyY  MWTAWh, [ORFIAHHY 7 1jCI0aCHUME  BHI2AKaMd,  npodeciiHuME
33XBOPIOB2HEAME T2 aeeniiuu. [lonowepng mme noserimyragns To ofriv mermacHMX
BUIAIVIB. POGECiHYY =axnipionodb Ta 23apill wa TINPHEMCTRAY, B YCTAHORAX i
orrapizanigx. Hemacei pumamra, mo nisngramTs posciny=apmo 2rimo 3 [Tonokeusam.
Tonsimox | TepMivg poscninyseria semacgey sunankie na papodHmTel Crmay komici.
AXT PO HeACHHH BUITAIOK. Poerineaanis HenIacHrX RAagKin = 2aaBaME TTOTepriTyx
4 0ci6 za gopydenssMy notepriawx. [Joostor 1 Tepmimm Taxoro porcminyBaHHA.
Creuiarrwe pozemimypenny wenpicnyy sananviv  honvypanes kowicili crermiansHOTO
poscminveanHg 1 ix dymxril. Uenenic  movvaiewris, wo Byogst, o MAaTepianiB

.

CHeTHAISHOTO  pO3eliTyRerer. Punivjenws  xorncicio  cremannroro  poscnimyRanHs
COMANLHMX IHMTAHb, ITOB’MROMHX 3 HeIwacHaNvy nunameamy  [Iongaox pocTiryRaHHs
pohecifingX 3a¥EOPIORART: <2 BvMNARIUTRL. MeTa nNo3chinvBoYHA.  TIarHOCTVRAFHA
motheciHHOT0 3aXBOPIORANHS, ITORINGMIEHAY RIACHAKA T2 OPTAHIR CAHITAPHOTO HATNSTY,
CTBOPEHHA Ta CKJIAN KOMICHT 2 DOrCmVBAaRT, hOpMIeHHE NezviaLTATIB DO2CITITYBAHHSL
IMonsiox pozcnigyRadAs anan'¥ Ha nvpofuuuTal, Kizcrdike s arRapi Ta CKIAL KOMICIT.
ANani3, OPOrHO?YR2HHS. IpohitakTAvz  TPAaRMATHIMY Ta  nnodecifinol
32XBODIOBAHOCTE WA BYpnGumrTai, Moera i veraym ~armisy. (Topieraneus XapakTepucTura
MeTomiE aHamilzy. BUYODWCTATH cTaTPCTHUHOT BRITUOCT! H aKTiB  pOICTINVROMHA
BEI2CHiy. BUI2IKIR 1 Mnodec iuy 30X3oponadsL 3 examitiydiy pobori. TloxkasHukd
YacTOTV Ta TMKKOCTI TRABMETHURMY. ARToMearnazenari cucTeMy of€r7iky, apamizv Ta
AOCTUTXEHHES TPaBVATIHIMY 3 BUKOPHCTESISN 3aC001B GOUHMCTIORATLHOT TEXHIKK, X DOJb
T4 3KaYFPUd B8 YIDABNIHHEL OXODOHOW Tmain. Oework) Teyriudi T2 opreizariiyi 2axomm

I'OZ0 TNOMITAKTAYA BUNOGRITATO THARMATIY T2 TPOMec AHET 22XRONI0BANOCT.

UcroBH riricen npart w2 rupcofinpaol cagirapif. 3araapai mojioxedHs. 3axoH
VYxpainy «lfpo 3abespevertn ceuiteprere Ta oriTemMigroro 81aronervaus HaCeNeHHD),
OCHORY! WOT0 BHMOTH MIOIC OPTF2riRaifil, ne2Milijed s 3UpofEMIITRa T3 CTBOPSHYS VMOB
rpami, N0 BIRNMOBIOAAOTE: camiTArHEVN RIMOTAM  BifnonirannHicTh 33 HeBUKOHAHES
C2HITAPF WX, HOPM2THBIE LHON0 YMOE NP3l Ta ODORABAd Hacereyrns RIIIWE ¥2DaKkTeny
Ioam, casiTapHYX ocofnveocTel pirofETyyY. apoiecir. ofn2rranrs. nerepofaroBaHol
CHUPOBHI{?. TPOMOYHOTC T2 KiHULROT™ fH0IveTy, cnuTandny YMO2 I'pail 3 TinonMv Ha
GyHRICBYBAHHA ODNTaHisMy ma f1oro sxemi creren. [louarrs «@upobumya caxitapiay, il
3HAYCHHA. PaKTOPH. WO BY2HAUZIOTE Ca=ITanHO-TTHcHigHl yMerd opani. 3aransuusi mmxin
EO OUIHEY YMOP I'paiii Ta 3a0eniietcsmy Vivior Ipali, D0 BiaroeinasoTh HOPMAaTHRAN.

YiosiTpg pofioact 204, Rurnadenus nongme «pofnug 20E2» 73 «ITORITDS nofouo]
30HI).

MIKPOKIIMAT POOOHQT 40ak: MOAATTS, B THE Ka TeNIOOOMIA OpPradgitMy OMHH 3



HABKOJIAIHIM CepelOBUIIEM, OCHOBHI BWIM TEMIOOOMIHY, 1X 3aJIe)KHICTh BiX
NapaMeTniB  MIKpOKIimMaTy. HopMyBanRs Ta KOHTPONs NapaMeTpiB MiKpOKIIMATy.
3aranbHi 32X01M Ta 3acolu HOpwali2an0il HapaMeTpis MIKpOKIIMATY, YIOCKOHANEHHS
TEXHONOTIYHHUX NPOLECIB Ta OONalHaltsi 3 METOl0 3MEHIICHHS BHAUICHHS Teruia y
BUPOOHKYI TPUMIICHHS, DAIOHANLHE DOIMIIISHHS TEXHOJOMYHOr0 OORAMHAHHS,
aBTOMATH3AllA  Ta  JMCTAaHUIMHE  yipaBliHHS  TEXHONOTIMHHMM  IIPOLECAMH,
BEHTVIAINA, OMANCHHT Ta KCHOHIIICRAHS T0BIIDY, aNeiOTYRGHEA 30H (NpUMIMLENs)

And OYCJOINCHHS ¥ 30TDIBaYTY, 2¥HCH! eFPAEN. BOZANI Ta TOBITPARI 3aBici,
MOBITPAE T2 BOOICBITPANE [IyIlyearus, nocohn iHAvBRTyanbEoro saxucry. Cxnan
NoBITDA pofouol 30my -~ npHpcIo-tisiororiant cxnan OOBITPIHOrC CEPEnoBHILA
BYOOOHYUMX MpHMIIeFh | tepuTeril  nmimmouwemers  nmdmnvmunn POTOBUHEAMHA
(rasavy, Tapolo, MHNOM. IMMOM, MIKDOODFAN3IMAME), PHpOSHAT OTPVTM, RIUTUB
IVIATHREY  foMimox panpoGwrsore rowd *0 HOTO CePEOBYINA HA  (DVHKIIIOHVBANHY
oprarizmy.  Marepiahaa T2 rb}/rr'<_m;:,'s,>zz'-z wymyrairs.  [Toctpi # xpowiuri
OTpycHw7. mpodecirl roxwmonioramnt Mueemoxonionw  difporerwi  rukipmrsi
ACMIUT?K TORITpAHOrO cepenorrna, Krecndixaria u'.,vim:mw TOMITTIOK. TIOBITPSHOTO
CEPENORITA 38 YanAKTENOM [Hi 117 OpranisM IMOTWHH - DEYORIAY NOCTNO BAITNaRmenny
mii (T, ameorigpei nift (A %iﬁm“:v"r-v Dy w2 xarneporenno’ (K). Knacw
HeOermewgocTl  peunBuH  cancyrn BiN CMONHUHO  TOTIVOTMMUMX  KORTCHTRATH

\

Caniranio-ririeniune '»pw"'%- @BPVIFeTHS  TIORITDAHOIC  COPENOBRLA  HA
BEDOAHNTIITRI  Bperavenny | ‘}T{ U 3a0TYIerR] BUPOFITION0  TOBRITESHOTO
CEPE/IONIITS  KIMEKOMA  WIGNTHSHME  TOMIMIMeMHM  OfNOHSIDaRMeHol T2
piHOuArpaRmeHo! mi. Jarancyi Rvara Secrenm mone onrarizavii i rooReremHs
pediT 3 wamBMWAMHO HeOeIcThMMP  MEdoedNAaMd. Harmss 22 DoTDEMREHMS
CaHiT2nUUY. BAIMOT 10 CTAHY TINPITNTHOD CEneIORHINA Ha PUNoBYHIITR].

Ribpanis. Busnewerns rowsrra  «nifpaniay. .!?pmianw Bibpaui’ -

ammurTyra, BibperuvimmumicTs, sifpomnucroperms. wactora.  Norepudvivni  pired
BiﬁpC'IYKf,’I.‘IPIBOd!‘i. IMowupwenr 2@nami - pevapigui,  rirpo- razo- T
eISKTPOIHEAMIYRIL.  [Drensma wifnamd Wifoari gx moawTIREAl 1 HeTATHBHEIY
YUHHHK BPPOBHWYOI0 nponcey. Kiacuhikawis nifparidl 22 TOXOMHEHEINV. TOKATL
BiSpami Ta Bi6pawii poHovwy wicyn. HBrmus Rifpapi¥ @a  opragisM  mOIMEHEY,
GyHKIIO-2ThHT TOPVITEHHS o¥neMvx cuTem T2 perynsTopuni hyvErNil renTpatsHol
HenBoB0! cueTeMu. Ribparriting A.-;-wr.r:?‘r-. ¥ cvB’eeTvRHT § 06 crTrEs MPOSRM 2ANENKHO
Bl BTy Rifpauid. [irieniupe monyveands Rifpadiit, mapameTtpr. mo HOPMYIOTBCS
(BibpommvrxicTr.  BiGponpuckenenra. o crndvidmt  pipri RiGpomBHmKOsST Y Yy
AOTYCTAM! 3HAUEMHT 3aleNTI0 Bin auTy 290aimi. ranpsvKy Tma wecy i, Merery
KOITPO 0 mapametpie  mifipan'™  3a<omw Ta 22c000  ©OEKTHRHONO T2
iHIMBIT/aNNHOrO 2axpcTy Biv wifraiiv, Gemevsyd pewHs pofoTH T8 BiATOUEHKY,
Me P KO- TpOMINAKTIAYHI 3ax007.

1dym, yarrpaseyw 1o izdnasnve, BusraverEs N0HET™T «uyM»- Gisrgeoro
T2 ¢i2icroriggoro. [lepametoy 39vvoBOTC i10rs - 3BYKORMA TVCE, [FTERCHBRICTE.
YacCTOT?, XONWBAEHA DIBWIKICTS ZRVNOBA NOTYVREICTH jxepsna 2Byky. Jliamazoxs
92CTOT T2 3BYKOBOTO THCKY, 'O CTIPMIMEIOTICH ONTAHAMN CTYXV N0V, HIDKHIHN
HOpIr CUovHMAPHSA. TOpIr Gontosoro Birevrty  (nexTparssa UyTIYBICTE ONTAHIB
Cryxy micarsM. Pinmi 2myKCBOrQ THOKY Ta piesi 2mykv. Knacubixanmis nrymis 3a
HOXOMK: itI7M  ( Nvexani, APO - T30 - T3 ATCYTPOIWHoMIYHL), 24 XapaKTenoM

ve

CNEKTN2 Ta YACORMMA XApaxTepyoryxany. [Iig 1ryMy Ha ONTOHI3M THOTMHD, 2MIHKE V



(YHKUIOHYBaHHI OKPEMHMX CHCTEM Opradizmy, IHymosi npodeciiHl  3aXBOPIOBAHHS.
Hopmyeahas wymiB 3a rpasuqsnvu ciekTpami T4 3a piBHAME [yMY 3alIeXHO Bl
XapakTepy pOOIT Ta XapaxTepy uIymy. KOHTpOIb MapaMeTpis MIyMy, BHMIPIOBAJIBHI
mpunany. Metomy Ta 3acol¥ KoNeKTHBHOrC Ta iHAWBIAYAIBHOTO 3axXyCTy Bill LIyMY,
IUIAXH 1X peanmizauii, BUbIp, edexturiicts. 1ndpa - Ta yibTpasByk. Ilapamerpu iHdpa
- Ta yIBTPa3ByKOBUX KOJIMBaHh

—- 49ACTOTA, THCK T2 iNTeHCH=RicTS. [[repera yopTpe - Ta jndpasvkoswy xomasaws.
M= yneroa - Ta indpassyry ra onraHizM REIVIVH Hopnivaan=a 1a koHTHONE PisKiE,
METONV TA 5aco0H 2aXHCTY BLT yALTPA - T4 IHGPasRyKY.

Dcepitmenns Bupofum=ur rprvimenn. HopMatieri pokvMedT, 3HavcHyd
BUDOOHIIOTO  OCBINIENSH, BN 2vnOGHIYGPS  CCBITAGHHZ. RHMOTH CaviTaApHuX
HOPMaTURI3 oo ix sacTocysadsas. (CHOBHI NOHATTS CHCTEMM CBITJIOTEXHIMHMX
BeTHUY |
—CHN2 CRITHA, CHITOSME romiK, ocpivienicT, scxpoRicTs. scKp2pmit  KOETPACT,
BunwMicTs, dou. TIpuvorye ocnitherss  #OTC  IHAYEHHS K BUPOOGHWUOrO i
¢iziono o-ririenivore  wernmra v ppamcotownx. Cuotemn TIPPNOTHOTO
OCBIT/IE=™ %, BUMOUH CAWITAPEZY HODWATUN'R TORO 1v SAXOOMCT2HHE 32770MH0 BRI
po3wipiz ymnMiniens. HonMyeartis nprposroro ocsimienns. e LienT ToNpoaHoro
OCRITTCHHS, PO3PSIU POGIT [0 20ponili panpy?i. iX BU3HAYEHHS IS KOHKDETHHX
ymor. OnicHraliz rofoumx ik Rireocuo CBITTORWY mpoceiTin, Frcmmyeraria
CHCTSM TIDUPOJIHOTO OCBITNeHry  3aratruall miaxiz 710 HPOSKTYEAHHA CHCTEM
OpIPCTHOTO  OCBITIEHHA,  OTANY  MMOeKTYRAHHS, Metop  Hamuwmora.  ViTvame
ocrimrer=a. CHCTeVH IWTIIHOTD OCHITIE T T2 RUMOTY CAHI™ADSTY MONMATHEIR TIeI0
ix murvopmeranns. Hlrvume ncwitnermior pofiode, apapifine, werrope. emaxvauiitye.

oxoror=e. Jhkepena INTYdHOT™O OCRITICHPT X THIH, TODIRHSTLHZ OLIHKA, BASD.
Creimanervey, IX UnU2ua@erHg. 0CHORY! YAN2«TepMeTHRY. Rukonawrs HonMvsarss
INTYYHOTO OCBITIIEHES, PO3DIIY 72 M oans i no6im, 7% BH3HaAYCHHS.

nHirviewi RUCPOMIFO P AR, Ponpouenna OousTh

'1(zf3v'fi?fv'?7‘_.‘q'.:" AT IO AHTATY T ,"}‘,21{}.’:7’_"7"::?‘ Gemr=ray.

Koprvexymapri ta dororsi amizviogi sunmoniyonagg, s3actiomin
BHTIDOMIHIOBAITHA 3 S€N2LORATIEM. Hemmarwa g3asmMoig, iopizamidiol —3
perianifini RTPATH, R3CEMONIS HEBPAMEery 4acT k. in 2ePenonvIiEm.
ITporrakaaa Ta io=inyIoMe 3HATHICT:. NI E T 79 SKBIRATSATRA 1O, TOTVIKHICTS
I03U. Prricwvknimm ™ AN TPOHHO- INOMEHe R TR, K

™RADETA INIRVIOUHY MHIINDOVIHICRAHT. SHvminye TA
20BHITIE YTHOMITIEHHS Broue IOHIIVIOYUX

BMTTNOMINIORRME HA OPI2HITM IO IMHH 30760 BT A¥RiR2JIeBTENT 1031, TOTVIKHOCT
JO?YL CUNOMIHEHMX o ropepxm: T onraniz mina. CovaTtvamri Ta TEHETHUHI
H2CILTCH OTOMIRIOBARES. JInoverers xonmnfn, etarmii 5 norprrrv. Mookoabi
HRCTIICY N230ROTO ODPOMIHEHHS 12 TEWHO BUT CAIPATERTHOT I02F. A6CONOTHO
CMEepTeNbHOI 03K, IirieniyHe HonMvansyeg Amveyare o oMieRTe,  OCHORHI
mozoui rpadumi (I'/TI1 ra T)1). v ~uauends ® 327eHOCT! RiF rovITH KDHTHIHAX
ovrauir. JlomyeruMi piRRi. X ¢vTh Ta mnvrHAveHHT
Boznexs mpani.

Desnexa mpw BaMTiwio-PCIRRNTHR BanLiux  pofortay M2 TpasicnopTi.
Beariexe  vip wemrzumo-poscaprriysonim poforax. Knaowdivamis  saHTais
3aIeKH0 B T refesmearcort v: owacy aanore Wens,  TuokM HESEITeKH



HeOesnednux  BaHTAXIB. Kapra  Texsonorivmuy NPOLSCiB  He  BAHTAKHO -
PO3BAaHTAXYBANBHI  poSotH.  Mexanizanis  BaNTAKHO-PO3BAHTINYBATBHAX POOIT.
Hopme nepemimenns rantaxiz mrpyvuny [Tnarviia cxnagyeanHs eaHTaxiB. [Tpasmna
NEPEMITIEHHs  CrlemianeHpux  BagTaxip  Resmexa 11 1% MAaTEHO-TPEHCTIOPTHOTO
obnamuenns. Bantaxomimidmarewi kpanwm, TidTw, eJIEKTPO - T2 2BTOHAR3IHTAXYBaYi.
Heb6esneuni dakropn, mo wweuxarots mmu ekcriryaranii  ofAnasHaHug. Texuiuge
ocuizvenns  obmarHanrws. Coatruni A mapamivwi runpofysamus.  TTinrotoska
OPali RIUVIR,

Besmexa mpr excrnvatani’ chHerey Wi TVCKOM. 30ranbT EVMOTH G22TeKH
A0 MOCYINH, IO MpamoroTs min mvckov. Kracudixanis mocymm. mo mparroroTe nig
TuCKOM. Peectpaniz mocyywin, OGCnvroByRanvs nmocyMH. Texmivwe OCRiTIeHHA
mocyrye.  besnexka npu  crcurveratii | ©OTemEANX  yeTaEoBOK.  Besmexa opH
EKCILTYa T2l KOMITDECONHHX yCT2roRoK, hesrexs may SKCTITVaTaIY OaTOHIE > razoM

Tezmexa mpm  pofori womn’iotepa T2  oprrexmiwy. ErextpoMarritae
BUMIPOM HIORANHA 1 Ions 0 sieormyenyelinuy tempingwie Moxrrni
eNeKTNOMATHITHI BUTTPOMIMIORANFA | TONY. [owinvove purmonvimrorasws. ONTHYHE
BUMIPOMIHIOBAHES.  Burpovimonamsa | —ons pamiodacrorEoro mianazory.
Enexrrocreryadi moma. Mym, mop'samit iz BT, Mapamerpn ocriTnenma poSouorn
Micid | pefiovoro mpvviteres. Banafmme sonrenpoie Teviepamma i pororicts y
mpumimemi. BaMip  konuerrpatil dewie voomoriTei pofowni zorp. Hassmicrs
MIKpofrvx Tin i immmx safipymeopadis v monityi nofo=el 2omw. Bukoprcrasms
IpuuTeRiB. BAMOrH 10 nexmviz mparti 1 inmo 7xy «ooperyeawis BT

e

MaceTpobesneia,  [Topsrr «znexynofesneray, {RTEXTPOTPEBMI

T
«EeTE " THOTH2BMATHR Y B3k a0 rraR ATy A 13 Ynetei, CcofnprocTi
enexTporoarMariaM  Ilis enciiprYHOrO CTPpIMY Ha JTOMEY. RIEXTPHYUET TPoavig
MICIE3] Ta 3Aranbr’ (enek e’ yvmapw ) JTowvesn retamnEiry pacnisxiz =in it
ENEKTONYHOTD  CTAVMY.  DIvTONE, MO ENTARNOT,  HA  GACTI TG ypAKeHHs
enewf»xa YHEM oTpyMov. Crre otrynty. Bemrsina wavnvrm. Qunip tine mozmzu npu
OPOXOINKEHH!) CTPYMy. EMr T2 wacrora ctpvmy. TpumamicTr T2 mumisxX UpOTIKauHS
CTPYyMYy Tiene3 morvHy. IHpurit/emral ocofirvpoet! momusm. TomycTHwi 2uaverHs
croymie 1 menpyr. Kaacudixeniy mpuvimens sa orvmeney Hefeimexy  yposrexws
ENSKTPIYHUM CTPyMOM. Cuerani 22006i8 | 3axori=z excmrvatanii emekTpoveTanoBoy.
Crorenva Texdigamy 2acobiz. 1me oearrvioTien R KOHCTRYKIIY €12KTPOYCTAHOROX,
CHCTEM?. eTeKTPO32XMCHMY 3acofiin  CHUCTEMA OPTARIRATHEX 32X0nin. Opranizauis
Gesmeunol excruryaTanii e1exTpovVeTAHOROX.,
Tlosegme fermenn

OcuoBRi MOHSTTR T 3wayewra wowewwol Seymeren, Ocwapmi HopmaTyRW
AOKVMEMTH, IO PeKOMSHTYIT™: EXMOTYd om0 poxewHol Gezmevy ne Konewe
HERiTERATo 2axucty, ITnanuna nowexne? Eoznery a Yxraiwi, cTaHTIE0TY 3 NowWewHol
Gesnexyr JTHIIB, Symimessri mopMu Ta rmoamuns, 2 came [BH B, 1.1.7:2016,
BITOMYI  HODMATWEN. Br3naueded momaTe «ITOKEXHA 6ermexa» Ta  «IoXexay.
He6eareuni Tta mkimmei daxro~r  mor’ceapi 2 noxewamu. (OCHOBHI MHUUMEM
HOXEX. CT2THOTHKR. T2 THHAMIN? ITOTe.

MowmeswoHeSormenil myperana i Mareniagde i peaomyy. Oy Oporacy

roninps. Teopetwasi ocreuy wevapinyy ropivaa T2 vy, Vnacwdivamis swris

ropisn:z. Tlosee i wenosye sropaaes, Javivepse | nedmarpeniin: roriHas, paex i



netoHallis. I'omorenne Ta rereporense ropimma. Heroproui, Ba)XKKOTOpIOYi, TOproYi
Matepiani Ta pedoBunM. Knacudixauis pimun. CamosaiiManss, HOro BHIH, HeoOXiaHi
YMOBH JJIsicCaMO3aiiMaHHsI.

Bubyxo - Ta mowexo - HeGesmexa OyniBear Ta  cnopya.
HoxexoBubyxoBicTs  06’ekta K (QYHKIiS MOKeKOHEOEIMEUHHX — BIACTHBOCTEH
MaTepiaiiB i PEYOBHH, IO BHKOPHCTOBYIOTHCS Ha JaHOMy O00’€KTi, KITBKOCTI LHX
MatepianiB i pPEYOBHMH, ocoGiuBCeTEH  BMpoGHMITES. Kzteropii npumimens 3a
BHOYXOTI0XK2:KOHEOE3METHOCTIO, PO3paxyHKORS OOTPyATYBAHES KaTeropii
BrOyxonebesrneunocTi npumimens. Kinacudikamis BHOYXONOXeX0oHe6e3eyHocTi Ta
NOXEKCHeGe2MeYHOCTI TPUMITU=YL, | 30HB TPHMITIEHHSX Ta 22 iX MexXaM# 3a
IIperunamy BIAIITYBaHHS €IEXTPOVCT2HOROK.

Cucrema monepemxenwsi uomew. JIpusHavenns cucTevd. MOXIMBICTS
MOXKeNC TPKM HAABHOCTI TPLO¥  La¥Topin - Tep:ovol DEYOBHHH, OKHCTIOBAYA,
Jpxepena TiAnamorays. Metoma 3anioGirakns GopMyB2HTIO TOPIOYOTO CepeoBMNIa.
Metony z2no6irasHs BHHHKHEHHO B rOpIOMOMY CepeAOBHIN (BEECEHHIO B roprooue
CepeosNnz) mKepena migmamonsgHd. lokerna crrpamizarigs. Cnocobu 1 2acobu

w

racigas moxexi. Epakysuis mro;izii
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PEKOMEHOBAITA JTITEPATVPA

Poziit 4, Beanexa

FVTTEN S TBHOCTI
| Kopexc muBisisHOTO 3axvcTy Vxpaiuu.
2. 3axoH Ykpaunsl «O6 oxpane Tpyaa» ot 21.11.2002 r.
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OPTAHIBAUISA ITPOBENEHYS TA KPUTEPL OUIHIOBAHHS ®AXOBOI'O
BCTYIIHO! O BAGPULYBAHHSM

©axoBe BCTynHE BHNPOOYEAHHs NMPOBOMWTHLCH B YCHiM (opMi. BerynHuk Ha
MOYaTKy BUNPOOYBAHHS OTPUMYE MAKeT NOKYMEHTIE, JIO CKNALY SKOTO BXOMNTH:
eKanveraibiimay  €irer, apiy il BipConviell o 3676143, FXOKEOIO POXY INITAUHS
eK3aMer2UiHHOTO 61IeTV OHOBTICKYTECY Ha 30%.

IIpoTaroM GikcoBaHOTO 9acy BCTYIHMCY HANEKATS HUCEMORO T'iATOTYBATHCS 10
BIJNORIN HA yoi MMTaHHS 6112TY. 39 Pe3yaLTATAMY BOTYIIHOLO I:I/Ipr‘ﬁ‘ 'BEHHS BCTYITHUK
Mae MC)WIIBICTE oTpwvary nix 0 1o 100 Ganip, win wigmopigac ©iTBKCCTI 1 ArocTi
IPAPHILHITX BiMITIOBITEH Ha MUTANHSY CIraMes 21 Aroro firety (Tabm. 3.1).

u) '>“

Mexani3m HapaxyBaHHS OalliB Ta6muus 3.1

VpHTE‘WJ OIRIOBANET rm'\ TRTAT'R - KinpricTs 6aniz’

BCTvmmK Ma€e BHCOKMIL plBeHE (HAXO3AX 3HEHD TA BMiHb. HOF‘KV |

MMCJIEHHS, BUIBHO BOJIOAIE HABTALHIIM M2TepianoM, 3 aT9vud | 90-100
HOro aBalI3yBaTH Ta 3H2XO0/WTA ['Peiskl Bl 31100311l

Berynnvk  106pe moaopic  vavepianow,  szatodi Moro

aHaNli3ysaTd, ane MOo¥e - IPATTYCKATACA GKPEMHy TOMINIOK, He

BaZXOM EBYSABIAE POSYMIHHS (OXCEXX IHINM: T4 BMiHL [N 75-89
BHAXO/DKEHHS BCIX IPaBUIBH axX BLATI )Bi nex 2]

+

Bcwmwx Mae 3aJORITAHYH Niteuy (AX0OBVMX IHANE Ta BMIHB, |
BOJIOZi€ MaTepiaoM (bparMLHTd )Ha), Jonycrae 6araro MOMUIOK 60-74
i 98¢ HAXOKEHHS IPaBilibiony Blunobi e,

Bf'wmmr Moe r‘y""rvw 1mnrar"nv R Ha20RMY 3PAVMIY T2 HE
BIATHE# C2EMOCTIHHO 3HAXOTWTI 1L LIRET 3IAN0BUL. 0-59

Kosen ex3aMeHalidivit SU1CT vic i Tpa Luianim. OnHa IpaBUbHa BiANOBI b
OLiHIGCTbus B 3U Gailib. Iviakukmilibad wUibkicThb B 10 OaniB nepenbadaeThes 3a
BHKOHdhidA HayKOBOI JAONOBIAL (pewepaiy) 51 Cilkdialipaocti 192 «bBymiBHHITBO Ta
LEB1IbHA LEKCHEPL.

OCIYNBUKH, iKi 0e3 NoBa«iwy 0pA9ud He 3’ aBWIHCA Ha (axoBe BCTYITHE
BUNpoCy2aHHS Y BU3HAYEHUI DOKTBICM 43 - 260, AKi Ha%am MeHe 60 6aniB npu
CKnaaaryi $HaxoBoro ReTyNEAre srapnCyRanus 40 yazor SEKyperoay Binbopi ne
JOITY L1 AIST 5CH.




