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BCTYII

€BPOIIENICBHKI CTAHJIAPTU 3 IMPOEKTYBAHHSI KOHCTPYKIII
€BPOKO/JUM (EUROCODES) craHOBisSTh KOMIUIEKT €BpPONEHCHKUX CTAHIAPTIB 3
MPOEKTYBAHHS KOHCTPYKIIM OyaiBenb 1 CHOPYH, IO PO3POOJISIIOTECS Y
BIJIMOBIJHOCTI 3 TMporpamoro Al y cdepi OyaiBHUITBA, fka Oyna OpuilHATa
Kowmiciero €Bponeticbkoi CrinibHOTH y 1975 porri Ha ocHOBI cTatTi 95 Jlororopy.
Kommnekr cknagaetsest 3 10 craHaapTiB, KOKHUN 3 SIKUX CKJIAIA€THCSA 3 OKPEMHUX
yacTuH (3aranoM 58 cTaHAapTiB), sIKI Ha MepuIlil craiali Manau CiIyryBaTH
aNbTEPHATUBOIO YMHHUM HalllOHAJIbHUM mpaBuiiaM JlepkaB-uieHiB, a y 2010 porii
3aMIHHJIM iX 1 Oynu Bu3HaHI KpaiHamu €Bpomneiickkoro Coro3y SK €TaloHHI
JIOKYMEHTHU JIsl TOBEACHHS BIAMOBIIHOCT1 OyAiBeb 1 CIOPYJ OCHOBHUM BHMOTaM
Hupextusu Pagu 89/106/EEC momno 6yaiBenbHUX BUPOOIB, @ TAKOXK K OCHOBA JIJIS
yKJIaJaHHs. KOHTPAKTIB AJisi Oy/AiBeNb 1 CIIOPY Ta MOB’A3aHUX 3 HUMH TH)KEHEPHUX
nociyr. CtaHaapTy, 1o nepeadadarTs npoueaypy HarionansHoi iMIieMeHTaIlli,
sKa MPU3HAE BIANOBIIANIBHICTh PETYISATOPHUX OPTraHiB KpaiH-WICHIB Ta 3aXUIIA€ 1X
MpaBO Ha MPU3HAYCHHS BEMYUH, K1 OB’ S3aH1 3 PEryJIOBaHHIM MUTaHb O€3MEeKU
Ha HAI[lOHAJIBHOMY PIBHI TaM, Jie BOHU BIJIPI3HAIOTHCA Y PI3HUX KpaiHax.

IMITJIEMEHTALIA €BPOKOIB Koxna kpaina (HarionansHuii opras 3
cTaHjaaprtuzaiii) peanizye €Bpokoa abo BIANOBIAHY 4YacTUHY EBpOKOAYy SK
HanionanbHuil crangapT, omy0OJIiKyBaBIIU NMepeKyiaeHnit (IIeHTUYHUN) TeKCT abo
CXBJIMBIIKA OJHY 3 3-X MOBHUX BepcCiil (aHTNIHCBKY, HIMEIbKY, (paHIly3bKY).
HamionanpHuii craHgapt, sSKuUd BIPOBAKye E€BPOKOJA, Mae€ CKJIagaTUCA 3
HarnionanbHoi TMTYIBHOT CTOpIHKH, HalioHanbHO1 nepeiMOBH, TEKCTY €BPOKONY 1
HamionaneHoro nomatky. HarmioHanpHUN m01aTOK TyOJIKYEThCS BiA IMEHI 1 3
J03BOJIY HAI[IOHAJIbHUX KOMIIETEHTHUX OpPraHiB BIaIH.

HarionanbHi mapaMeTpu MPU3HAYAIOTHCS 32 BCTAHOBJIEHOIO MPOUEAYPOIO 1
BpPaxoBYIOTb OCOOJIMBOCTI reorpadiyHUX 1 KIIMATUYHUX YMOB, 3aCO0IB KHUTTS,

BCTAHOBJIIOBAHHUX PiBHIB O€3MEKH.



3MICTOBHH MOJY.Ib 1
OCHOBU I'EOTEXHIYHOI'O TIPOEKTYBAHHS

Tema 1 Ctan HopMaTUBHOI JiTepaTypu €Bpoxon 7

B EN 1997-1 (nani €Bpoxo 7) BUKIAAAI0ThCS 3arajibH1 MPUHIUIHN i BUMOTH,
a TaKoX 3arajbHi MMpaBUja HOro 3aCTOCYBaHHSA, IO BIJHOCITHCS J0 T€OTEXHIUHUX
aCIeKTIB TMPOEKTYBaHHA OYIMHKIB 1 UUBUIBHUX CHOpPYMXEHb. €Bpokon 7
NpU3HAYeHUN i1 BUKopucTtaHHd pasom 3 EN 1990 «Espokon: OcHoBu
OyI1BEJILHOTO MPOEKTYBAHHS», IKHI € OCHOBHUM JOKYMEHTOM cucTeMH €BPOKO/IIB,
[0 BCTAHOBJIOIOTH IJIsI BCiX OyiBEJIbHUX €BPOKOIIB MPUHIUNK W BUMOTH IO
0e3MeKu, eKCIUTyaTaliifHoi HaJliHOCTI M JOBrOBIYHOCTI KOHCTPYKLIA. B HbOMY
OMHCYIOTHCSI OCHOBU MIPOEKTYBAHHS 1 NIEPEBIPKH, a TAKOXK JTAIOThCS peKOMEH 1allii 3
MUTaHb KOHCTPYKTUBHOI HAA1IHOCTI.

3okpema, B EN 1990 npuBonsAThbcs mpaBuia poO3paxyHKiB KOMOIHAIlIN
HAaBaHTaXX€Hb Ha OYyIWHKM W LMBUIbHI criopyau. BenuuuHu HaBaHTa)Ke€Hb Ha
KoHCTpykIii HaBegeHi B EN 1991 «Espokon 1: HaBanTakeHHs, 1o A10TH Ha
KOHCTPYKI[Ii», a TakoX y BianoBiaHoMY HaiioHansHOMY 10AATKy KOHKPETHOI
KpaiHu.

[TonoxeHHs, 10 CTOCYIOThCS MPOEKTYBAHHS KOHCTPYKIIi, CIOPYAKYBAHUX 3
MEeBHOr0 Marepiany (Hampukiaa, 3 OeroHy abo crajii), 30KpemMa MHUTaHHS
MIIHOCT1 ¥ KOPCTKOCTI, BUKJIAAI0ThCsl B €BpOKOax 1Mo OyIiBeIbHUX MaTepiajiax
(€Bpokogu 2, 6, 9). €Bpokon 7 (reoTexHIYHE MPOEKTYBaHHS) 1 €Bpokoa 8
(IpO€EKTYBaHHA CEUCMOCTIMKUX KOHCTPYKIIM) BIAHOCATBCA 1O BCIX THIIIB
KOHCTPYKIIi}, HE3aJI€KHO BiJl TOTO, 3 IKOTO MaTepialy BOHU OOy 0BaHI.

B €Bpokon 7 HaBOAATHCS BUMOTU JO T€OTEXHIYHOI'O MPOEKTYBAHHS, IO
3a0e3neuyroTh Oe3neky (MIMHICTh 1 CTIMKICTB), €KCIUTyaTaliiiHy HaJliHICTh 1
JOBTOBIYHICTh KOHCTPYKIIiii, TOOTO OYAMHKIB 1 IUBLUILHUX CIIOPY/, 110 OITUPAIOTHCS
Ha IPYHT 1 CKEIbHY OCHOBY. 30Kpema, B €BpOKOJ 7 pO3IISIAIOTHCS MUTaHHS
pPO3paxXyHKIB T€OTEXHIYHUX BIUIMBIB, PE3yJbTATIB BIUIMBIB Ha KOHCTPYKIII W

MIIIHOCT1 OCHOBH.



B €Bpokoni 7, Tak caMo, SK 1 B IHIIUX €BPOKOaX, TPOBOJAUTHCS BIAMIHHICTh
Mk «lIpunuunamu» W «lIpaBuwiamMu» 3acTocyBaHHS, IO 3aJIEKUTh BIJ
0CcO0MBOCTEN KOHKPETHHUX cTaTel. B €BpoKo/Il 7 KOHCTATYEThCS TaKe:

1. «lIpuHIMONY» MICTSTH:

— TOJIOXKEHHS ¥ BUSHAYEHHS, 1110 HE MAaIOTh aJIbTEPHATHUBH;
— BUMOTH ¥ aHATITUYHI MOJIEN, JIJIsl IKUX HE ICHYE aJbTepHATUBH, SKIIO HE
3a3HaYCHE IHIIE.

2. «[Ipunnunum» BUALISIOTECA OyKBOIO P, 1110 /1€ 32 HOMepoM maparpada.

3. «llIpaBuia» 3acTocyBaHHs BIA3HAYaIOTHCS TUIBKK HOMEpOM maparpada
(6€3 101aTKOBUX MO3HAYOK),

4. «IIpaBuna» 3aCTOCYBaHHS SIBIISIIOTH COOOIO 3arajbHONPHUIHATI HOPMHU, IO
BUILTUBAIOTH 13 «[IpHIMMIIBY 1 BIANOBIAAIOTH IXHIM BUMOTaM.

5. JlomyckaeTbcs 3aCTOCYBaHHS albTEPHATUBHUX MPABUII 38 YMOBH, 1110 BOHH
y3roJsThes 3 BiAnoBiAHUME «I [puHImmamm.

JliecioBO «HeobXiOHO» 3aBXKIHM 3aCTOCOBYETHCS B MiMYyHKTaX «IIpuHLHUITIBY,
IO CTaBIATHCSA 1O MUTaHb. Jli€CmOBO «cridye» 3BUYANHO BUKOPUCTOBYETHCS B
«IIpaBunax» 3actocyBaHHa. KpiM TOro, Hi€cioBO «mooice» 3aCTOCOBYETHCS B
albTepHATUBHMX  TMpaBWiax 3acTocyBaHHA. [liecimoBa «e» 1 «moorce
3aCTOCOBYIOTHCS B IIEBHUX 3asiBaX a00 B SKOCT1 MPUITYILICHHS.

o ctocyeThest anbTepHatuB «lIpaBuiam» 3acToCyBaHHS CHiA JOJATH, IO
aNbTepHATUBHI BapiaHTH MOBHMHHI, SIK MIHIMYM, MepeadayaTd aHaJOrIYHI PIBHI
0e3MeKkr KOHCTPYKUIN, iX eKCIUIyaTaliiHoi HaJIMHOCTI ¥ JTOBFOBIYHOCTI, KOTpI
nependavaroTbes €BpokogaMu. bigble TOro, SKIIO aJbTEpHATHUBHE MPABHUIIO
3aminsie «IIpaBuiio» 3acTocyBaHHs, TO MiJICYMKOBE MPOEKTYBAHHS HE MOXeE OyTH
3asiBIEHE SIK MPOEKTYBAHHS IMOBHICTIO BiAmNoBinae €Bpokoay 7, Xo4a B IUIOMY
MPOEKTYBAHHS 3AIMIIAE€THCS BUKOHAHUM 3T1AHO 13 «Ipunuumamuy €Bpokon 7.

VY BcTymni Bxke OyIo Bij3HAYEHO, 110 MPH peattizallii €EBpokoay 7 3a JOMOMOT0I0
cBoro HarionanbHOro noaaTtka, kpaina — ygacHuus €C Mae mpaBo Ha BIJICTYIT Bif
MpaBWJI 1 MOXE MOCUJIATUCS Ha «JI0AATKOB1 IpaBuia/ctannaptuy». Lle npumyckae

CTBOPCHHA IIpaBUJI 3dCTOCYBAHHSI, K1 BiI[HOBiI[aIOTB ((HpI/IHI_II/IHaM» CTaHIIapTiB,



ane He MicTAThcsA B HamionanbHoMmy nomatky. OTxke, K 3a3HAY€HO BHINE, TaKi
«10JIaTKOBI MpaBuJia CTAaHAAPTU» HE € «ATbTEPHATUBHUMU» OyIb-IKUM IpaBUIIaM
3aCTOCYBaHHS, BUKJIaJICHUM Y CTaHJlapTax.

Busnauenns, xapaxmepui ona €6poxooy 7

Huxue HaBeneHi TepMiHM, XapakTepHi aiisi €Bpokoay 7 abo mepeHeceH1
3 EN 1990 (€Bpoxox 0):

l'eomexHiynuti énus: BIUIUB, NEpeJaHUNl Ha CIOPYAY IPYHTOBOIO OCHOBOIO,
HACUITHUM I'PYHTOM, HaI3€MHOI0 a00 IPyHTOBOIO BO010. [IpHKiIamoM reoTeXHiuHUX
BIUTUBIB € TUCK I'PYHTY Ha MIANIPHI KOHCTPYKLIi Ta HETaTUBHE TEPTS IPYHTY IO
O14H1i MOBEPXHI Nab.

llopienuanunuii  0ocgid: JOKyMEHTOBaHa a00 1HIIA 4YITKO BCTaHOBJIEHA
iHpopMaIlis Ipo IPYHT, SAKUN PO3TISAAETHCS B MPOEKTI, BKIOYAIOYU PI3ZHOBUIU
IPYHTIB 31 CXO)KMMU F€OTEXHIYHUMHU XapaKTEPUCTHKAMHU, a TAKOX CXO0XK1 CIIOPYIH.
[ndopmarris, oTpuMaHa o MICIIO, PO3TISAAETHCS SIK HAWOUIBII JOCTOBIPHA.

Ipynmosa ocnoéa: IPyHT, CKEJIbHA IIOPOJAA M 3aCHMIIKa BUKOHAHA Ha MicIli
OyIIBHUIITBA MEepe]] MOYATKOM OyiBeIbHUX POOIT.

Koncmpyxyia: ynopsinikoBaHa KoOMOiHaIisl 3’ €THAHUX €JIEMEHTIB, BKIIFOYAIOUH
HACUITHUN TIPYHT, BUKOHAHMM Mix yac OyJIBEIbHUX pOOIT, MNpU3HAYEH] ISt
CHOPUMHSTTS HaBaHTaXEHb 1 3a0€3MeUeHHs TOCTaTHHOI )KOPCTKOCTI.

Iloxione 3HauenHA: 3HAYEHHS TEOTEXHIYHOIO MapaMeTpa, OTpUMaHe
TEOPETUYHO, LIUISIXOM KOpeJAllii ab0 eMIIPpUYHO 3a pe3yibTaTaMu BUIIPOOYBaHb.

Kopcmkicmy: CTIMKICTh MaTepiany 10 AedopMairii.

Onip: 37aTHICTh €JeMEeHTa KOHCTPYKUIi abo #oro mnomepeyHoro mnepepizy
MPOTUCTOSTU BIUIMBaM Oe3 MeXaHIYHOro pyiHyBaHHs. Hampuknaza: omip rpyHry,
OITip BUTHHY, OMIp BTPATI CTIMKOCTI, OMIp PO3TATaHHIO.

JliecnoBa «po3ensoamuy, «OYiHI08AMU Y, «BPAXOBYEAMUY 1 KBUZHAUAMUY TYKE
4acTo 3ycTpidaroTbesi B €Bpokonal 7, OJHAK BHU3HAYEHHSA IM He AaroTbes. Jlami
MIPOTIOHYIOTHCA BU3HAYEHHS IIUM JI€CIOBaM, po3poOieHi nociigHukamu Oppom

(Orr) 1 Dappemniom (Farrell) (1999), a Takox Cumrnconom 1 dpuckomiom (1998).



JliecnoBo  «pozensoamu/éeaxcamuy O3HAYa€ peTeabHE U pallioHaJIbHE
OCMHCIICHHS BIAMOBIIHUX (DaKTOpiB, 110 BIUIMBAIOTh Ha PO3PAaxXyHKH, HA OCHOBI
HasBHOI 1H(GOpMAIlii, 1 BU3BHAYEHHS X MOXJIMBOTO BIUTUBY. SIKIIO BBAaXKAETHCS, 1110
OJIMH a0o0 JieKUIbKa (PaKTOPiB BIUTMBAIOTH HA IPOEKTYBAHHSA, TO BOHU MIOBUHHI OyTH
BKJIIOYEHI B PO3PaxXyHKH, y TOW yac SAK SKIIO 111 (AaKTOpU HE BIUIMBAIOTH Ha
MPOEKTYBAHHSI, TO BOHM MOXYTbh HE po3risiaaTucs. JliecioBo «poszensidamuy» HE Mae
Ha yBa31l HEOOXIAHICTh BKJIOUEHHS 3a3HaueHUX (aKTOPIB y PO3pPaXyHKH, Xoya B
JeSKUX BUIAAKaX 1€ poOUTH AouUIbHO. IlpM TreoTeXHIYHOMY MpPOEKTYBaHHI
PEKOMEH/Y€ThCSI CTAHOBUTH NEPEIIIK MUTAHb, 1[0 BUMAratoTh PO3IIISIAY; MICIS YO0
MPOEKTYBAIbHUK CTABUTH y MEPENiKy KOHTPOJIbHUX MEPEBIPOK BIIMOBIIHY OLIIHKY.

JliecnoBo «oyinrosamu/oasamu oyiHKy» 03HaUYa€ MPOIEC, 10 BKIOYAE B cede
KOMOIHAaIlig PO3paXyHKiB, BUMIPIB 1 31CTaBII€Hb, & TAKOXX PO3IJIA YCiX BIAMOBITHUX
(dakTopiB JIsI BCTAHOBJIEHHS YHCIOBOIO 3HAYEHHS IOKa3HUKAa abo0 MepeBipKH
BUKOHAHHSI IEBHOTO YMOBH.

JliecnoBo «spaxosysamu/opamu 0o ysaeu» o3Hadyae (GakTop BIUIUBY 3 OOKY
npolecy npoektyBaHHs. Llelt TepmiH, 3acTtocoByBaHui y €BpokoAl 7, Mae OUIbII
CTaJle 3HA4YeHHS, HLK TEpMIH po3riianatd. BiH mpumyckae, 1mo BIUIMB (pakTopy
BKJIIOUEHHUH Y PO3paxXyHKHU MPU MPOEKTYBAHHI.

JliecnoBO «euzHauamu/oyintogamuy CIyrye JUisi BU3HAYEHHS 4YHMCEIBHOTO
3HAUEHHS MapaMeTpa 3 ypaxyBaHHSAM YCIX (akTOpiB, IO BIUIMBAIOTh Ha HOTo

BEIINYUHY



Tema 2 IIpuHIMNIH I METOAM reOTEXHIYHOI0 IPOEKTYBAHHA

€Bpokoa (0 BHU3HAYae TpaHUYHI CTAHU SK «CTaHU, 33 MEXKEI AKUX
KOHCTPYKIIiSl HE BIJIIOBI1Ia€ BUMOTaM MEBHOT'O PO3PaXyHKOBOT'O KpUTEpito». MeToro
pPO3paxXyHKIB TPAaHUYHOTO CTaHy € HEJOMYUIEHHS JIOCSATHEHHS JKOJHOIo 13
IPaHUYHUX CTaHIB, MPU 3aCTOCYBaHHI B MOJEJSAX PO3PaXyHKIB BiJMOBITHUX
pPO3pPaXyHKOBUX 3HA4€Hb BIUIMBIB, TBEPJOCTI MarepiaiiB 1 TE€OMETPUYHHUX
XapaKTepucTuk. JIJisi CrpolleHHs: TPOEKTYBAHHS MIPUIHATO JBa MPUHIIMIIOBO Pi3HI
TUIW TPAHUYHOTO CTaHy, KOXHUH 3 IKUX Ma€ CBIM po3paxyHKOBHI KpUTEPiil:

— TpaHUYHI CTaHU MO HECY4il 37aTHOCTI BU3HauUeH1 B €Bpokoa 0 K «cTaHu,
0OyMOBJIEH] pyilHYBaHHSIM a00 IHIIMMHU aHAJOTIYHUMU (OopMamMu BTpaTH HECY4Ol
3MaTHOCTI OyAiBeIbHUX KOHCTPYKUIN» (HaNpuKiaj, pyHHYBaHHS (QyHIIaMEHTY,
BUKJIMKaHE HEJOCTAaTHHOIO HECYUOIO 3[aTHICTIO);

— TpaHUYHI CTaHM 3a NPUAATHICTIO 0 eKCIUTyaTallii Bu3HaueHi B €spokoy 0
AK «CTaHW, UIO0 BIANOBIIAIOTH YyMOBaM, 3a MeEXaMU SKUX BCTaHOBIIEHI
eKCIUTyaTaliifHi BUMOTH, TMpea sBIsIEMI 0 KOHCTPYKIiM a0o elleMEeHTIB
KOHCTPYKIIIH, y’K€ HE JOTPUMYIOThCS» (HAIPUKIIA/I, HAJUTUIIIKOBE OCITaHH).

['paHuyHl cTaHW, WO BIANOBINAIOTh «PYHUHYBaHHIO» TE€OTEXHIYHOI
KOHCTPYKIIIi 3ycTpl4atoThCs HaJA3BUYAHHO piko. Pa3oM 3 TUM rpaHUYHUNA CTaH 1O
HECy4iil 31aTHOCTI 3BUYAMHO PO3BUBAETHCS MPU TAKMX 3HAYHUX MEPEMIIICHHSX,
KOJIM HE BUKOHYIOTHCSI BAMOTHY O€3MeKH KOHCTPYKIIIH, 110 ONUparoThes. Y 3B’ A3KY
13 UM CTaHJapT BHUMAara€e IMepeBIpKH TOro, 110 TPAHWYHHUI CTaH HE HACTaHE B
pe3ysbTaTi BTPATU HECYYOi 3/IaTHOCTI IPYHTY a00 B pe3yJbTaTi BTpaTH HECY4Oi
3MaTHOCT1 KOHCTPYKIli, IO OMUPAEThCA. TakoX HEOOXITHO TEPEeBIPUTH, IO
HAJUIMIIKOB1 Aedopmarliii OCHOBM HE NPHUBEAYTh JO JOCATHEHHS CIOPYIO0I0
IPaHUYHOTO CTaHY.

3ano0iraHHs BAHUKHEHHSI TPAHUYHUX CTaHIB MOBUHHE MEPEBIPATUCS OJHUM
13 3a3HaYEHUX HIUXKUYE CIIOCO01B ab0 X KOMOIHALI€0:

— pO3paxyHKaMmy;



— NPUHHATTAM OPUNKUCYIOYUX BUMOT 3TIHO 3 SIKUMH J00pe OOrpyHTOBaHI 1
MepeBIpeHl PO3paxyHKU yXBATIOETbCS 0€3 O0YMCIeHh Ha OCHOBI YITKO
00yMOBJICHHX I'PYHTOBUX YMOB 1 YMOB HaBaHTAXKEHHS;

— BUNPOOYBaHHAM Mojieniel a00 MOBHOMACIITAOHUMU BUPOOYBAHHIMHU, 110
0COOJIMBO 3aCTOCOBHE /ISl PO3PaXYHKIB Majlb 1 aHKEPHUX KPIIJICHb;

— METOJIOM CIIOCTEPEKECHHS.

JlJisi BCTAaHOBJIEHHS BUMOT JIO T'€OTEXHIYHOTO MPOEKTYBaHHS B €Bpokoj 7
JAI0ThCS PEKOMEHJIallli 3 MOAUTYy KOHCTPYKIIA Ha reoTexHiyHi kareropii 1, 2 1 3,
KOTp1 BU3HAYaAIOTHhCS CKJIQJHICTIO I[UX KOHCTPYKLIH, I'PYHTOBUMHM yMOBaMU W
HABAHTAXXEHHSAMH, a TAaKOX MPUUHATHUM pIBHEM PHU3UKY, IO BHUCYBAIOTHCS 0
KOHCTpyKIii. OgHak Takud TOAUT Ha KaTteropii He € O0OB’A3KOBMM. 3a3HadeHi
re0TEeXHIYH1 KaTeropii BUKOPUCTOBYIOTHCS B CTaHAAPTI JJIsi BU3HAYECHHS OOCSTY
TH)XEHEPHO-T€0JIOTTYHUX BULIYKYBaHb 1 00CATy poOIT, CIPSIMOBAaHUX Ha MEPEBIPKY
npoekty. Ha pucynky 1 noka3ana 610k-cxema, 110 UTIOCTPY€E €Taru re0TeXHIYHOTO
MPOEKTYBAHHS, BIAMOBIAHI 10 NPUHLMIIB 1 mpaBuin €Bpokony 7. Baxmuo
BIIMITUTH, II0 TEOTEXHIYHI KaTeropii CiiJg NEepeBIpsITH Ha KOXKHOMY eTami
MPOEKTYBAHHS i 3BEJCHHS.

[IpocTi KOHCTPYKIIii, IO 3a3HAIOTh HE3HAYHOT'O PU3MKY 1 BUMOTH JO SKHX
npea’ SBISIIOTBCS. HAa OCHOBI JIOCBIY NPOEKTYBAaHHS, HalleKaThb A0 KaTteropii 1.
binba yacTuHa KOHCTPYKIIM Mignagae miJ KaTeropito 2, y TOW 4Yac SK CKIaiH1
KOHCTPYKIIIi HaJleXaTh 10 KaTeropii 3.

B €Bpokoai 7 yBara HNpuAUISETbCS KOHCTPYKLISAM, LIO0 BIAHOCATHCS [0
reoTexHiyHoi kareropii 2. KpiM Toro npuBoasThCs MPUKIAAN TUIIOBUX MPOOJIEM
MPOEKTYBAHHSI.

Ha pucynky 2 npeacrapiieHa 0J0K-cXeMa, 10 JI0NoMarae BiTHECTH Oy Ib-sIKY

npo0JieMy 710 BIAMOBITHOT IO T€OTEXHIYHOT KaTeropii.
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[TontepeaHe BU3HAYEHHS T€OTEXHIYHOT
KaTeropii KOHCTPYKIIi

\ 4

[lonepenHe OOCHIIKEHHS IPYHTY 1
nepeBipKa BIAMOBIAHOCTI T€OTEXHIYHUM
KaTeropisim

JlocnipKeHHs IPOEKTY

A

Hi

Indopmarris
JOCTaTHS?

TakK

3BIT NP0 JOCHIPKEHHS IPYHTY 1 [IepeBIpKa
BIJIOBIAHOCTI T€OTEXHIYHOT KaTeropii

\ 4

[TpoexTyBaHHS NUISIXOM PO3pPaxyHKIB,

MPUIKCYIOY1 3aX0/H1, BUIIPOOYBaHHS

HABaHTAXXEHHS YU MOJIeN1 a00 METO1
CIIOCTEPEKECHHS

\ 4

3BIT NP0 JOCHIPKEHHS IPYHTY 1 [IepeBipKa
BIJIOBIAHOCTI T€OTEXHIYHOT KaTeropii

\ 4

KoHTposb 3a BUKOHaHHSAM poOOT 1
Meperssil Fre0TEXHIYHOT KaTeropii

Pucynok 1 — Cxema mnipoliecy NpO€eKTyBaHHsI BIAMOBIIHO 10 €Bpoko 1
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KoHncTpykuis HeBenmka 1 Hi KoHcrpykiisa nyxe Benuka i Tak
MOPIBHSIHO IIpocTa? v He3BUYaiHa? "
Tak
\ 4 Hl
[pyHTOBi yMOBH Bimomi i3 il
MTOPIBHIOBAHOTO MICLIEBOTO B 5
noxiaaaoro 3siry? [omupeni | Hi KOHCprKHHvHePeH aqa;orbcsl Tak
METOJIH MOXKYTh GyTH HaJ3BUYAHI pUBHKU?
BUKOPUCTaHI JyIs
MIPOEKTYBaHH ? i
Hi
Tak
. \ 4
Uu BUKOHYETHCSI BUIMKA IPYHTIB [pyHT HEe3BUYANHUI UK Tax
i 9 : 17 >
HIDKYE PIBHA IPYHTOBHX BOX? gy CKJIaHUM
Uu icHye CITIBCTaBHUM JTOCBI, v
10 BUIMKa Oy/1€ HECKJIaHO?
Hi
Tak
\ 4 \ 4
IcHye HEe3HAYHUMIA pU3UK Y ) [cHyrOTh HE3BMUAITHI UK
BIJIHOIIIEHH] 3araJIbHOI CTIMKOCTI Hi HaJ3BUYAIHI YMOBH Tax >
OCHOBU? HaBaHTKCHHS?
Tak Hi
\ 4 \ 4
. KoncTpykitis 3HaX0IUTHCA B
Kareropis 1 pXK . . Tax
cercMIYHIN 30H1? >
Hi
\ 4
KoHcTpykiis 3HaXo1uThCs Ha
MaiJIaHYuKYy 3 MIOTEHIIHHO Tax
3CYBHHUM YH MOCTIHHO PYXOMHUM >
IPYHTOM
Hi
\ 4
Kareropis 2 Tax >
\ 4
Kareropis 3

Pucynok 2 — CxeMa BU3Ha4Y€HHSI T€OTEXHIUHOI KaTeropii
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[IpoekT moBUHEH OyTH NEPEeBIPEHU Ha BIAMOBIIHICTH PO3PaXyHKOBUM
cutyaliisiMm. Po3paxyHkoBi cutTyallii 0OMparoThesl Tak, 100 OXOMUTH BC1 MOKJIMBI
YMOBH, K1 MOKYTh BUHUKHYTH B XOJ[1 OYJIBHUIITBA i €KCIUTyaTalli KOHCTPYKIIIi.
Pi3H1 po3paxyHKOBI cuTyalli AJii TPaHUYHUX CTaHIB MO HECyYid 31aTHOCTI M
IPaHUYHUX CTaHIB MO MPUAATHOCTI IO eKCIUTyaTalii HaBoaaTbes B €Bpoxoai 0.

B €Bpokoni 7 po3rasgaloTbCs TpaHUYHI CTaHM IO HECydid 3JaTHOCTI B
cTabUTI30BaHOMY ¥ HecTaOUII30BaHOMY CTaHI, a TaKOXX B aBapiMHMX CHUTYyallIsiX.
KpiM Toro po3risaatoTbcs rpaHUYHI CTaHU M0 IPUIATHOCTI 10 €KCIUTyaTallii.

SIK110 BOJOMIPOHUKHICTH BOJJOHACMYEHOI'O TPYHTY TOPIBHIHO HU3bKa (TOOTO
yac HEOOXITHUMN I pO3CIIOBaHHS HAJUIMIIIKOBOI'O MO3UTHUBHOIO 200 HEraTUBHOTO
MOPOBOT0 TUCKY, BUKJIIMKAHUHN Oy1IBEIbHUMU POOOTaMH, TPUBAJIUI B MOPIBHAHHI 3
nepiojloM OYIIBHUIITBA), TO HEOOXIAHO PO3MISIHYTH APEHOBAHHUM 1 HEIPEHOBAaHUMN
CTaHM 3 HaJIMIIKOBUM MapOBUM THCKOM 1 TUIbKH APEHOBAHUN MICII pO3CIIOBaHHS
MOPOBOTO TUCKY.

HeapenoBani ymMOBM MalOTh BEJIMKE 3HAUYEHHS MPU HABAHTAXKEHHI
MUTKOAUCIIEPCHUX IPYHTIB 1 Y BHIAJIKaX, KOJM TPUBaJE PO3CIIOBAHHS MOPOBOTO
TUCKY BOJM MPHUBOAMUTH O MIJBUIICHHS MIIIHOCTI IPYHTY. 3a3BUYail Taki yMOBHU
YTBOPIOIOTHCS MPY HABAaHTAXKEHH] TUTACTUYHUX [IMH (HANPUKIIA[, JIACTUYHI TJIMHH,
110 1epedyBaroTh Mif rPedIAMH).

JlpeHoBaH1 yMOBH MalOTh 3HAUYE€HHS MTPH PO3TJIISAI1I MUIKOJIUCIIEPCHUX IPYHTIB,
y SIKMX 3MEHLIEHHS MOPOBOTO THUCKY MPHUBOAUTH A0 3HUKEHHS MIIHOCTI IPYHTY.
3BUYAIHO TaKi yMOBH CTBOPIOIOTHCA MPU 3HATTI HABAHTAXKEHHS 3 TYTOIUIACTUYHUX
TJIMH, HAITPUKJIa/, MICIs BUTYYEHHS IPYHTY.

I'eomexniune npoexmy8anHs WIAXOM PO3PAXYHKIE

B €Bpokoji 0 BU3Hau€H1 BILUIMBU, 10 BPaXOBYIOTHCS MPU PO3paXyHKaX.

3HaueHHs BIUIMBIB Ha KOHCTPYKIIi 6epyTbest 3 €Bpokony 1, y Toil yac sk B
€BpoKoJ 7 po3rIsAatOTCS:

— TCOTCXHIYHI BIUINBH,

— TE€OTEeXHIYHUHU OIIip.

13



[IpoeKkTyBaHHS NUISAXOM PO3PaxyHKIB € HAWMOIIMPEHINION MPOLEIYpPOIO
NEepeBIPKU HEOMYIIEHHsI TPAaHUYHKUX CTaHiB. Lle OCHOBHE MUTAaHHS PO3TJISTHYTE B
€Bpoxkoy 7.

[Ipouenypa po3paxyHKiB TPAaHUYHUX CTaHIB MICTUTH:

— BCTAHOBJICHHS BIUIMBIB, 110 € a00 MPUKIaACHUMHU HABAHTAXKEHHAMH a00
MPUKIaJICHUMH MEPEMIILICHHIMM;

— BHU3HAYEHHS BJIACTUBOCTEH IpyHTY U OyIiBENIbHUX MaTepialiB;

— BHU3HAYEHHS FPaHUYHMUX 3HA4YEeHb Jedhopmallii, LIUPUHHU PO3KPUTTS TPIIIHH,
BiOparlii i T. 11.;

— CTBOpEHHS MOJeNel po3paxyHKIB BIANOBIIHMX T'PAaHUYHUX CTaHIB, 110
MPOrHO3YIOTh pEe3yJbTaTH BIUIMBIB, CTYIIHb CTIMKOCTI Ta/abo nedopmyBaHHS
IPYHTY, Y SIKUX BPaXOBYIOThCS P13HI PO3PaXyHKOBI BUITAJIKH;

— pO3paxyHKOBE MIATBEPIKEHHS TOr0, IO B PO3PaXyHKOBHX CHUTYalisIX
IpaHUYH1 CTaHU HEe OYAYyTb JOCSITHYTI.

Po3paxyHKkoBi 3HaU€HHS BIUIMBIB 1 CTIHKOCT1 MaTepialiiB, a TAKOX KOMOIHAIIH
HaBaHTaXEHb (BIUJIMBIB) Pi3HI JJIs1 HOCTIHHUX 1 TAMYACOBUX I'PAaHUYHUX CTAHIB, JJIs
aBapiiiHUX FPAaHUYHMUX CTaHIB 1 ISl €KCIUTyaTallifHUX TPAaHUYHUX CTAHIB.

Xo4a MPOEKTYBAHHSI METOJOM PO3PAXYHKIB 1 € HAMMOUIUPEHIIIUM METOI0M
re€0TEXHIYHOTO0 MPOEKTYBAHHS, MPOEKTYBAJIBHUK IMPU BCIX 0OCTaBMHAX MOBUHEH
3HATH, 10 BIJJOMOCTI IMPO IPYHTOB1 YMOBH 3JI€KATh BiJI 00CSATY 1 IKOCT1 BAKOHAHUX
re0TeXHIYHUX BUIIYKYBaHb. BiIOMOCTI PO IPYHT 1 KOHTPOJIb SIKOCT1 BUITYKYBaHb,
SK TIPABUIIO, € OUIBII BAXKJIMBUMHU JJIsi JOTPUMAHHS OCHOBHUX BUMOT, HI’K TOYHICTb
poOOTH PO3paxXyHKOBUX MOJIEJIEH 1 BU3HAYEHHS YaCTKOBUX KOC(IIIEHTIB.

Po3paxyHkoBa MO/ielIb MOK€ MICTUTH aHAJITUYHY MOJIEJb, HallIBEMIIIPUYHE
npaBwiIo abo yucelnbHy Mojelb. B €Bpokoj 7 He MPOMOHYIOTHCS PO3PAXYHKOBI
MOJIeNIl Il BU3HAUEHHS TPaHUYHUX CTaHIB, JAEsSKI MOJEl MpeacTaBlieHl B
iHbopMamiitHux noxgatkax. Ciia 3a3Ha4UTH, 0 B €BPOKOAI 7 MpeICTaBiIeHI HE
TUIbKM aHAJITUYHI W HaAMIBEeMMIpPUYHI MOJENl, ajlle W YucelnbHI Mojenl (MeTon
CKIHYEHHUX €JIEMEHTIB, METOJl CKIHYEeHHUX pI3HMIb 1 T. I.), X04a BOHHM i He

PO3MIISAAIOTHCS B CTAHIAPTI.
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[Ipu BimcyTHOCTI B €BpoKOIl 7 HAAIAHOT PO3pPaxyHKOBOI Mojeni s
BU3HAYEHHS OCOOJMBOIO TPAHUYHOTO CTaHy JOMYCKAEThCS aHalll3 MOMJIMBOTO
IHIIIOTO0 TPAHMUYHOTO CTaHy, MPU LOMY BHUKOPUCTOBYIOTHCA KOE(DIIIEHTH, IO
MIATBEPIKYIOTh HEMOXIIUBICTh BUHUKHEHHS TAaKOrO OCOOJMBOIO TPaHUYHOTO
ctany. Takuii miaxia 3BU4aliHO BUKOPUCTOBYETHCS B TE€OTEXHIYHOMY MPOEKTYBaHHI1
JUISL OLIHKM EKCIUTyaTalllfHUX T'PaHWYHUX CTaHIB CIPOIIEHHUM CIOCOOOM y THUX
BUMAJKaX KOJM HEe TOTpiOHI 3HadyeHHs jAedopmanid. Ilpu  upomy
BUKOPUCTOBYIOTbCA MOJIeNIl TPAHMYHUX CTaHIB (HAMPUKIAJ, MOJENl HeCcydoi
3aTHOCTI) 3 BHUKOPHCTAaHHSAM JOCHTh BEJIUKUX KOe(DIIIEHTIB HAIIAHOCTI.
Hanpuknag neit MeToa 3aCTOCOBAHHMM Yy SIKOCTI HENPSIMOTO METOAY JUIsl OIIIHKHU
PO3paxyHKIB (yHIAMEHTY Ha IPUPOIHIN OCHOBI.

HaityacTime po3paxyHKOBI MOJENI MICTATh Yy cOOl CHPOILEHHS, IO
NPUBOJIUTH JO TMOMUIIOK TPU po3paxyHkKax HaaiiHocTi. He BuKIIOYEHO, 1110
pO3paxyHKOBa MOJEIb MICTUTh y COO1 CHCTEeMaTH4YHYy NOMMIKY abo BHIa€e
HEBU3HAYEHI 3HAUEeHHs. Pe3ynbTar po3paxyHKiB, BAKOHAHUX 3a JOMOMOTrOI0 TaKoi
MOJieNll, TpH HEOOXIIHOCTI MOXXHA BUIIPABUTH, 3aCTOCYBABIIM MOJEIbHUN
KOoe(DIILIEHT 1 TEPEKOHABUIUCH Y TOUHOCTI PO3paxyHKIB a00 JOMYCTUMOMY 3HAYEHH1
noMIIKU. MojenbH1 KoeilieHTH MOXYTh 3aCTOCOBYBATHUCS 10 HaBaHTaXeHb abo

710 KOPCTKOCT!I.

15



Tema 3 CxiagaHHs 3BITY 3 T€OTEXHIYHOIO MPOEKTYBAHHS

B €Bpokosii 7 BBOIUTHCS y BXKHUTOK TEPMIH «MemoO CHOCMEPENCEHHS,
3TiJTHO 3 SIKUM ITPOEKT TUIAHOBO MEPETIAIA€THCS B X0 A1 OYIIBHUIITBA BIAMOBITHO 10
JaHUX 3 MOHITOPUHTY KOHCTpPYyKIiil. CyTh METOMy MOJIArae B CKJIaJaHHI TOYHOTO
IJIaHy MOHITOPUHTY Oy/A1BHUIITBA i1 BUKOHAHHS 3aX0/1B, pO3pPO0IEHUX Y pe3ybTaTi
criocTepekeHHs1. BuzHaueH1 MiHIMaJIbHI BUMOTH, 00OB’ I3KOBI JIs1 JOTPUMAHHS TTi]T
yac OyniBHuITBa. [lepeBara 3a3Hau€HOTO METOJy IOJIATa€ B TOMY, IO BIH
MOJIETIIYE MPOEKTYBAHHS B TUX BHIAJKaX, KOJU TOYHHI TN€OTEXHIYHUN MPOTHO3
JUHAMIKH OCHOBY HEMOXIMBUH, HAIPUKJIIA], PU CKIAJHUX IPYHTOBUX YMOBaX abo
3a HeOCTaTHBOI 1H(OpMaIlil npo rpyHT. «Memoo cnocmepedicennsy nependaydae
HASIBHICTb «ONMUMICIMUYHUXY 1 «NeCUMICIMUYHUXY TIPUTTYILIEHb, 10 MEPEBIPAIOTHCS
MOHITOPUHIOM (PAKTUYHOT TMHAMIKH OCHOBH.

B €Bpoxoai 7 3anuinaeThCsi BIAKPUTHM MUTAHHS MIOJ0 CIOCOOY BBEICHHS
3amacy MIITHOCTI B JIOMOMDKHI po3paxyHku. lle moxke OyTu 3polOseHe depe3
3MEHILIeHI 3HaY€Hb OKpEeMUX Koe]ilieHTIB 200 BUOOPY XapaKTEPUCTUUHHUX 3HAYEHb
BJIACTUBOCTEH I'PYyHTY 3 MeHIIMM 3anacoM. Crioci0 BBeIEHHs 3amacy MIIIHOCTI B
MPOEKTYBAHHS TPU BUKOPUCTAHHI METOJY CIOCTEPEKEHHS BU3HAYAETHCA IS
KOXXHOTO OKPEMOT'O MPOEKTY 3aJIeKHO B MPUYUH 3aCTOCYBaHHS KOE(QILIEHTIB
HaJIHOCT1 (HasiBHICTh HEBU3HAYEHOCTI 200 pe3ysIbTaTH KOHTPOJIIO MEPEMIIIEHB) 1
HACJI/IKIB MOXJIMBOTO pyHHYBaHHS.

Meton crocTepekeHHsT HEe MOBUHEH 3aCTOCOBYBATHUCS Yy BHUIAJKaX, KOJIU
Hernepen0aueHe pyWHYBaHHSA BIIOYyBaeTbcsi 0€3 MOINMEpPEIKEHHs, K HaNpUKIA/,
KOJIM caMa OCHOBa Ta/ab0 B3aeMOAIS MK HEIO 1 KOHCTPYKIIEID HEAOCTATHHO
IacTU4YHa (KpUXKa MOBEIHKA).

Po3paxyHKOB1 NpUNYILIEHHS, BUXIAHI JlaHl, METOJUKH PO3PAXYHKIB 1
pe3yibTaTh TMEpPeBIPKM HAMIMHOCTI ¥ eKcIulyaTaliiHOl MNpHIATHOCTI MOBUHHI
(bikcyBaTUCs Y «38imi npo ceomexuiune npoekmyegantsy. 1le cTocyeThes BCiX BUIB
re€0TEXHIYHOr0 MPOEKTYBAHHS, BKIIOYAIOYU MPOEKTYBAHHS HEBEIMKUX 1 MPOCTUX
KOHCTPYKI[IM, 110 3BOJATHCA Yy HECKIAAHUX TIPYHTOBUX yMoOBaX. PiBeHb
BiIoOpaxkeHHs1 1H(opMalii Moxke OyTH pi3HUM. 3BIT MPO MPOCTE MPOEKTYBAHHS
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MOX€E CKJIAJIATHCS 3 OJTHOTO apKyIa. 3pa30K TabJauIll KOHTPOJIBbHUX MEPEBIPOK, 110
3BMYAIlHO BKJIFOUAETBHCS Y «36im npo 2eomexuiune NpOoeKmy8anHs», NAETbCS B
€Bpokoji 7.

Haii611b111 BAXXTMBUMH YaCTUHAMHU 3BITY PO T€OTEXHIYHE MPOEKTYBAHHS €:

— 3BIT PO BUILYKYBaHHS;

— rpadik KOHTPOJIIO i1 MOHITOPHUHTY.

VY Tabnauil KOHTPOJIBHUX IMEPEBIPOK IMEepepaxoBaHl NMEPEBIPKU, BUKOHYBaHI
3T1HO 13 TUIAHOM KOHTPOJIIO i MOHITOPUHTY.

HagiiiHiCTh re0TeXHIYHOTO MPOEKTYBAHHS 3aJIEKUTH BiJl AKOCTI BUKOHAHHS
BUIIYKYBaHb 1 MpPaBWIbHOI OOpOOKM OTpUMaHUX JaHux. Tomy B po3aun 3
€Bpokoly 7 BHUKJIAIAIOThCS 3arajbHi BUMOTHU JO IUIAHYBAaHHS TEOTEXHIYHUX
BUIIYKYBaHb 1 aHali3y 3HA4YeHb TEOTEXHIYHUX mnapameTpiB. Kpim Toro,
MIIKPECIIOETHCS BAXKIIUBICT PETEIBHOI0 300py AaHUX, X peecTpallii i 00poOKHu.

OcoOnuB1 BUMOTH, L0 NPe] SBISIOTHCS 10 TOJBOBUX 1 JIaOOpAaTOPHUX
BUINIPOOYBaHb 1 BU3HAYEHHIO BCTAHOBJIEHUX T'€OTEXHIYHUX MMapaMeTpiB, PO3TIISIHYTI
B €Bpokoal 7. Ockuibku €BpOKOJ 7 € CTaHAAPTOM I'€OTEXHIYHOrO MPOEKTYBAHHS,
TO B HBOMY HE PO3KPUBAIOTHCS TEXHIYHI YMOBHM BHMKOHAHHS TOJIbOBUX 1
nabopaTopHUX BUIIPOOYBaHb. TeXHIYHI YMOBH Ha OUIBIIICTh 3arajJbHUX MOJBOBUX 1
7a00paTOPHUX TEOTEXHIUHUX BUIPOOYBaHb [Js BHU3HAUYCHHS U Kiacudikaiii
IPYHTIB, a TakKoX [JIsl BU3HAYEHHS W OINUCY CKEJIbHUX IPYHTIB, TOTYIOTHCS
Texniunum komiterom 341 €Bpomneiicbkoro KomiTeTy 31 CTaHaapTu3amii i
Texaiuaum komiteToMm 182 MixkHapoaHOT opraHizallii o cTaHaapTH3AIli.

[IpoekTyBaHHs 3riiHO €BPOKOJ 7 MOBUHHE I'PYHTYBAaTUCS HA T€OTEXHIYHHUX
JaHUX, OTPUMAHMUX 3a pe3yibTaTaMu BUIPOOYBaHb, BUKOHAHMX BIJIMOBIHO 10
3arajJbHOBU3HAHUX MDXHAPOJHUX CTAH/IAPTIB 1 pEKOMEHIAIIH.

B €Bpokojii 7 BU3HaUA€THCS HACTYIHA l€papXiyHa CTPYKTYpa JOCITIKEHb:

— TeO0TEeXHIYHI BUINYKYBaHHS, MPEICTaBICHI AOCIIIXKEHHSIMU OCHOBH Ta

HIIIOIO 1H(pOpMaIIi€ro IPo MICLE MPOBEICHHS pOOIT;
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— IH)KEHEpPHO-TEOJIOT1YH1 ~ BUIIYKYBaHHS,  MNPEACTaBICHI  MOJIbOBUMHU
BUINPOOYBAaHHAMH, JAOOPATOPHUMHU BHUIIPOOYBAHHAMH W YHCTO TEOPETUUYHUM
BHUBUYEHHSAM I'€0TEXHIYHOI i Te0N0riyHoi iHpopMallii;

— MOJBOBl  JOCHIDKEHHS, TMPEACTaBleH] Oe3Mocepe/lHiM BUBYEHHSIM
(OypiHHS, pOo3BIIHULIBbKI i TPOOHI yphH) 1 HENPIMUMH METOAaMu (BUIIPOOYBaHHS
IPYHTY Ha MICLI NPOBEIEHHS POOIT, HANPUKIIAJ BUIPOOYBaHHS 3a JOMOMOTOIO
KOHIYHOT'O TICHETPOMETPA).

VY pe3yibTaTi re0OTeXHIYHUX BHUIIYKYBAaHb MOBUHHI OyTH OTpUMAaHi JOCTaTHI
JaHl Ipo TPYHT 1 MiJI3EMHUX BOJAX Yy pailoHl MPOBEIEHHS pOOIT 1 JOBKOJIA HHOTO,
10 JTO3BOJISIIOTh BUKOHATH OMKMC OCHOBHMX BJIACTHUBOCTEH IPYHTY U HamllHUMN
aHaii3 3HAaYeHb T'€OTEXHIYHMX MapameTpiB, 3aCTOCOBYBAHUX Yy PO3PAXyHKaX MpPH
MpoekTyBaHHi. Tomy B €Bpoko/i 7, yacTUHA 2, BII3HAYAETHCS, 110 LLIb TOCTIIKEHb
OCHOBH MOJISITA€ B IOBHOMY OIUCI IPYHTOBHUX YMOB, 1110 BITHOCSITHCS /10 TJIAHOBAHOT
poOOTH 1y BCTAHOBJICHH1 BIIOBIAHUX T€OTEXHIYHUX MMapaMeTpiB. Xapakrep 1 o0csar
BUKOHAHHS T€0TEXHIYHUX BULIYKYBaHb 3aJI€KaTh B1Jl CKJIAJTHOCTI IPYHTOBUX YMOB.
[Ipy BHKOpHUCTaHHI TE€OTEXHIYHUX KaTeropiii IPYHTOBI YMOBM NOBHHHI OyTH
BHU3HAYEHI HA CaMUX PaHHIX CTaJisiX poOOTH, OCKUIBKM BOHHM BH3HAYalOTh BUOIP
re0TEeXHIYHOI KaTeropii i MOXyTh BIUIMBAaTH Ha HHOTO.

B €Bpokojii 7 po3risaatoThCs TP €Ty Fre0TeXHIYHUX BUITYKYBaHb:

— TONepeH] BUIIYKYBaHHS;

— pO3paxyHKOB1 BUIIIYKYBaHHS;

— KOHTPOJIbHI BUIIIYKYBaHHS.

Ilonepeoni uuiyKkysanHs € JOCIIHKEHHSIMU, 110 BUKOHYIOTHCSA I1]] 4ac eTany
TJIaHyBaHHS a00 eTany peaiizailii mpoekty. Mera monepeaHix JOCI1IKEeHb - OllIHKa
3arajbHOI BIAMOBIJHOCTI MICLS MPOBEICHHS POOIT Mpej’ sIBISEMUM BUMOTaM,
PO3IJIsA]] albTEepPHATUBHUX MalJaHUYMKIB (SKILIO NOTPIOHO), TUIaHYBAaHHA i KOHTPOJIb

JOCIIIKeHb 1 BUBHAYEHHS UITHOK BUIMKH (32 OTpedn).
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3a3Bu4ail momnepeaHi JOCIIKEHHS BKIIOYAIOTh:
- TEOpETUYHE O3HAMOMJIEHHS 3 TEOTEXHIYHOI0 ¢ Te0JOrTYHOI0
iHpoOpMaIliel0 PO IPYHTOBI YMOBH, BKIIIOUAIOUYM BHBYEHHS 3BITIB IPO paHHI

BUIIYKYBaHHS OKOJIMIIIHIX TEPUTOPIH;

PEKOTHOCIIUPYBaJIbHI TOJbOBI 1HXKEHEPHO-TEOJIOTTYHI O00CTEKEHHS
(mimui ormsn);

- PO3IJIsA] JOCBiNY OYIBHUIITBA HA OKOJUIIHIX TEPUTOPISIX.

Pospaxynkosi suuiykyeéanus € OCHOBHUMU F€OTEXHIYHUMU JOCIIIKEHHIMU,
BUKOHYBAaHUMHM 3 METOI0 OJEp>KaHHA T'€OTeXHIYHUX JaHUX, HEOOXITHUX IS
BIJIMOBIJTHUX PO3pPaxyHKIB TAMYACOBHX 1 OCHOBHUX po0iT. KpiM TOro po3paxyHKoOBI
JOCHIPKEHHS] BUKOHYIOTbCA ISl 3a0e3nedyeHHst iHpopMalliero, HEOOXITHOW st
OyIIBHUIITBA ¥ /Ji1 BU3HAUYEHHS MOTEHLIMHUX MpoOJjeM, IO BUHHUKAIOTh Y XOA1
OyIiBHUIITBA.

3a3BU4ail po3paxyHKOBI JOCTIIKEHHS BKIIOYAIOTh BUTIPOOYBAHHSI IO MICIIIO
BEJICHHsI POOIT 1 BIAOIp IPYHTOBUX 3pa3KiB ISl JJAOOPATOPHUX BHUMPOOYBaHb.
Po3paxyHKOBI1 JOCIIKEHHS TOBUHHI BUKOHYBATHUCSA 1JIs BCIX €JIEMEHTIB, 110 MalOTh
BIJTHOIIICHHSI 10 KOHKPETHOT KOHCTPYKIIii. B €Bpokoai 7, yacTuHa 2 qaroThes MEBHI
peKOMeH Al 010 IHTePBAJIB 1 IITUOMHU TOCTIIKEHb.

KOHTpObHI BUIIYKYBaHHS — 11€ IEPEBIPKH, III0 BUKOHYIOTHCS MiJ] Yac eTamy
OyIIBHUIITBA, 3 METOI MEPEBIPKU W TOPIBHAHHS (PAKTUYHUX YMOB IPYHTY 3
yMOBaMH KOTp1 OyJIu NpUIHATI IpU IPOEKTYBaHHI. BoHu nependayaioTh NoCTidHY
MepeBipKy TIPYHTY W HEOOXIAHICTH OOJIKy pe3ynbraTiB iHcmekiid. [lpu
KOHTPOJBHUX JOCIIDKEHHSIX, MOXIMBO, Oyne MOTpIOHO BUKOHATH JIOJATKOBI
BUINPOOYBaHHS, II00 TEPEKOHATHCS Y BIAMNOBIAHOCTI IPYHTOBUX YMOB, SIKOCTI
OyaiBeIbHUX MarepiaiiB 1 OyIiBelIbHMX poOIT BHUMOraMm, MPUUHATAM MpH
NpoeKkTyBaHHI. Ha 3akiHUEHHA SKICTh NMPOEKTYBAaHHS AaHANI3Y€TbCS, BUXOIAUU 3
pE3yNIbTATIB IHCHEKIIIH 1 BUTPOOYBaHb.

VYcireoTexHiuH1 IPOEKTH, BKIIFOUAIOYH HEBEJIMKI i BITHOCHO MIPOCTI CIOPYAH
13 TPOCTUMHU TIPYHTOBUMHU YMOBaMH, MOBUHHI TIPYHTYBATHCS Ha pe3yJibTaTax

reOTeXHIYHUX BUIIYKYyBaHb. Bu3HauaeTbcsd, 110 iHQOpMalii, OTpUMaHa B
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pe3yNbTaTl T€OTEXHIYHUX BUIIYKYBaHb, MOBUHHA OyTH BigoOpaxeHa y 3BiTi Ipo
BUIIYKYBaHHS, II0 CTAaHOBUTHb YACTUHY 3BITY MPO T€OTEXHIUHE MPOEKTYBAHHS.
Oco6a, 1m0 ckianae 3BIT PO BUIIYKYBaHHS, SIK TPaBUJIO, HE IIOBUHHA CITIBIAa aTH 3
0c00010, III0 TOTOBUTH 3BIT MPO TeO0TeXHIYHE MpoekTyBaHHs. [lepenbavaeTnes, 1m0
OyJe iCHyBaTH BIAMOBIIHA MOCTIOBHICTH 1 0OMIH 1H(pOpPMAIlIE€I0 MK 0cobamMu, 110
O0epyTh yuyacTh y 300pi JaHUX, IPOEKTYBaHHI i OymiBHUIITBI. TOMYy € BaKJIMBUM,
o6 oco0a, BIAMOBIAAIbHA 3a T€OTEXHIYHE MPOEKTYBAHHS, HABITh SKIIO BOHA HE
Oepe y4acThb y BUIIYKYBAaHHSX, BIIIOBIIHUM YHHOM OOMIiHIOBaJacs iH(OpMaIiero 3
TUMH, XTO BHUBYA€ IPYHT 1 OJEPXKYE TEOTEXHIYHI JaHl I MNPOEKTYyBaHHS W
PO3PaXyHKIB.

3azBuuail  iH(doOpMmalis, TMpeacTaBlieHa Yy 3BITI OpO  BHIIYKYBaHHS,
CKJIAJAa€THLCA 13 IBOX YaCTHUH:

1) mpeAcTaBieHHs] HasBHUX JOCTOBIPHUX T'€OTEXHIYHUX JAHUX 1 IHIIOI
iHbopMarlii;

2) reotexHiyHa o0poOka iH(popMmallii, 1110 BKIOYAE MPUIYILEHHS, 3p00JieH]
npu  po3MMU(ppPYBaHHI pe3yibTaTiB BUIMPOOYyBaHHS U OTpUMaHi 3HAYCHHS
napameTpiB.

[lepmia yactuHa 3BITY MPO JOCHIIKEHHS IPYHTY BKIIOYA€E BUKJIAJICHHS
pE3yNbTATIB BUIIPOOYBAHb IPYHTY 1 MICTUTh YaCTUHY, HA3BaHY 3a3BUYall HA3UBAHY
«lonoBiaato npo pakTUUHUNA CTaH IPYHTIBY, SIKa MOBUHHA BKIIOYATH:

— 3BIT IIPO (haKTHYHI pe3yJIbTATH BCIX MOJIBOBUX 171a00paTOPHUX BUIPOOYBAHD;

— iH(dopMalilo MpPO 3aCTOCOBYBAHI METOJUKH BUKOHAHHS JabOpaTOpHUX 1
MOJIbOBUX BUIIPOOYBaHb.

— MpI3BUINA KOHCYJIBTAHTIB 1 HA3BU MIAPAIHUX OpraHizalliif;

— 1cTOpis palioHy 3a0y0BH;

— reosioriyHa Oy/oBa MICI MPOBEICHHS POOIT, BKIIOYAIOYM HECHPHUSATIMBI
MPOLIECH;

— MICLEBUH IOCBII.
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Jlpyra dactuHa 3BiTy MpO BUIIYKYBAaHHS MOJIATA€ B aHai31 T'€OTEXHIYHOI
iHopmarlii. BoHa BiAnoBiiae 4acTuHI KOTpa 3a3BUYAi Ma€ Ha3BY «IOSICHIOBAIbHA
3anuckay. Y LIl YaCTUHU MOBUHHI PO3KPUBATHUCS TaKl MUTAHHS:

— OIIAJ TOJNBOBUX 1 JIAOOPAaTOPHHUX JOCIIIKEHb, 30KpeMa, Oyab-sKi
(dakTopu, MO BUMArarTh pPO3IJIALY MpU 0OpoOIl pe3ysibTaTiB BUIPOOYBAHD:
HaIpHKiIaa, oOMEXKEHHs, MOB’S3aHl 3 OJEpXKaHHSAM JaHUX, BUMOTH J0 BinOopy
3pa3KiB, iX TPAHCHOPTYBaHHIO i 30epiraHHIO, a TaKoXX aHOMAaJIbHI pe3ylbTaTH
BUINIPOOYBaHb;

— OIUIAJ MOXITHUX 3HAYEHb T'€OTEXHIYHUX MapaMeTpiB;

— TPOMNO3HUINT MO HEOOXITHOCTI MPOBEICHHS TMOJATBIINX TOJHOBUX 1
nabopaTopHUX poOiT 1 X MeTa;

— rIMOMHA 3aJsTaHHs IPYHTOBHUX BOJ 11X C€30HHI KOJMBaHHS,

— pO3pi3u, W0 TOKAa3yITh 3alATaHHS PI3HUX 1HXEHEPHO-T€OJOTTYHUX
CJICMCHTIB;

— JIOKJAAHUM OMHMC yCIX €JEMEHTIB, BKJIIOYAlOYUd BH3HAYEHHS IX
(b13MKO-MEXaHIYHUX BIACTUBOCTEH, XapaKTEPUCTHK Ae(OPMYBaHHS i MIIIHOCTI.

VY Bumanky mpocToi pO3paxyHKOBOI CHUTyallli, HaNpuKIaJ, CUTyallli, 10
BIJIMIOBIZ]A€ T€OTEXHIYHIM KaTeropii 1 3 HEBEIMKUMHU CIIOpYyJaMu Ha 100pe BUBUEHIN
OCHOBI, OOM/IB1 YaCTUHHU, TOOTO M 3BIT PO BUIIYKYBAaHHS i 3BIT PO T€OTEXHIUHE

MPOEKTYBAHHS MOXKYTh OYTH MpeICTaBlICH1 HA OAHOMY apKYyIIIi.
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3MICTOBHUI MOJYJIb 2
IMPOEKTYBAHHS ®YHJIAMEHTIB HA ITIPUPO/IHII OCHOBI

Tema 4 IIpuHIMNH | METOAM NPOEKTYBAHHA

[Ipu mnpoekTyBaHHI HEOOXIMHO PO3TIAAATH KUIbKa T'PaHUYHUX CTaHIB,
npejacTaBiieHux gaii. [lepini 4oTupu € rpaHUYHUMHU CTaHAMHU 110 HECYYil 31aTHOCTI,
AK1 OMYCKatOTh HEOOMEXKEH1 nepeMillleHHs GyH/IaMeHTY, I’ ITUH IPaHUYHUN CTaH
y CIUCKY MPUITyCKa€e 3Ha4HI1, aje oOMEeKeH1 nepeMilieHHs GyHIaMEeHTY, IpU SIKUX
(GbyHIaMEHTHa KOHCTPYKI[iSl JOCSTae TPaHUYHOTO CTaHy, TOOTO BOHA OUIbIlE HE
BIJIMOBIZJa€ BUMOTaM IO HECy4Yil 37aTHOCTI OyIiBEIbHMX KOHCTPYKLIM abo iX
CIOJIYyYHUX BY3J1B, TPU OCTaHHI TpaHUYHI CTaHU BIIHOCATHCA 1O TPAHUYHUX
eKCIUTyaTalllifHUX CTaHIB.

VYBara npoeKTyBaJIbHUKIB 3BEPTAETHCS TAKOXK Ha JESAK1 ACHEKTH, K1 MOXKYTb
BIUTMHYTH Ha BUO1p rIMOMHY 3aKiaiaHHs QyHIaMEHTY Ha MPUPOJIHINA OCHOBI. JlesKi
3a3Ha4yeHl1 MpoOJeMU MOXYTb OyTH BHPIIICHI IIJISAXOM BXUBAaHHS IUPEKTUBHUX
3ax0/iB. Y TeperniKy KOHTPOJbHHUX IMEPEBIPOK MependadaeTbes po3riisaa 1 00K
MalOyTHIX 3eMJITHUX poOiT. Lle He o3Hauae, 1m0 pyH1aMEHTH Ha IPUPOIHIN OCHOBI
MOBUHHI OyTH pO3paxoBaHi Ha BC1 MOKJIMBI BUAH PO3POOKH IPYHTY, MOTPIOHO 1100
MPOEKTYBATILHUKHU PO3TIISAAINA i BPaXOBYBAJIM BUHUKHEHHS MOXJIMBUX CUTYallIN y
MaiiOyTHbOMY ¥ yXBaJIOBaJIM BiIMOBiAHI 1ii. Taka ymMoBa 3ajIuIIacThCA B CUIIl U
CTOCOBHO THIIIMX BUMOT MEPEeNiKy KOHTPOJbHUX MEPEBIPOK.

OauH 13 TPHOX METOAIB MPOEKTYBaHHS W PO3PAXYHKIB, 3a3HAUCHUX HUXKYE,
MOBUHEH 3aCTOCOBYBATHUCS JJI MEPEBIPKU PO3PaXyHKIB (yHIaMEHTIB.

1) npsamuti memoo, 1Mo niepeadavyae AB1 OKPEMi MEPEBIPKU:

— 3aCTOCYBAaHHS MOJIE€Jl PO3PaxXyHKIB, MaKCUMalbHO HaOJMXKEHOT M0
MeXaHI3My pyHHYBaHHS TPAaHUYHOI'O HAIPY>KEHOr'O CTaHY;

— 3aCTOCYBAaHHS METOAMKH PO3PAXyHKIB OCIJIaHb JUIsl 3aJ0BOJICHHS YMOB
IPaHUYHOrO  eKcIuTyartamiiHoro crany. IlepenbaudaeTscss BUIbHUNA — BUOIp
PO3PaXyHKOBUX MOJIeNIEH, BUKOPUCTOBYBAHUX JUIsl KOXKHOTO 13 KpokiB. IlepeBipka

I'PaHUYHOIO HAIIPYKCHOI'O0 CTAaHY BHKOHYETBCA 3a JOIIOMOI'OXO aHAJTITHYHUX
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PO3paxyHKOBUX MOJIENIed, 10 OMUCYIOTh HECydy 3JaTHICTh 1 Omip 3CyBy, abo
BUKOPUCTOBYIOUM HaMiBEMITIPUYHI PO3PAXyHKOBI MOJIEN, Y AKUX Hecyda 3JaTHICTh
BU3HAYA€TbCA O€3MOCepeIHbO, y BUIJISAl MOXIAHOI BEJIWYMHU, BUXOIAYU 3
pE3yNbTATIB MOJILOBUX BUIIPOOyBaHb. [lepeBipka rpaHUYHOIO EKCIUTYaTallliHOIO
CTaHy BUKOHY€TBHCA 32 JI0MIOMOT0I0 PO3PAaXyHKIB OCIJJaHb;

2) Henpsamuti Memoo, o 6a3yeEThCs HA TOPIBHSUIBHOMY JOCBi/1 (000B’sI3K0Ba
YMOBa) 1 BAKOPUCTOBYE PE3yJbTaTH MOJHOBUX a00 J1a00paTOPHUX IOCTIIKEHb a00
IHIIUX CIOCTEpPEeXKEeHb, a TaKOX 3HA4eHb HABAaHTAXXEHb, IO BIJAMOBIJAIOTH
IPaHUYHOMY €KCIUTyaTaliiHoMy cTaHy. [lopiBHSHHUN JOCBIA TIOB’SI3aHUN 13
IPaHUYHUM €KCIUTyaTallliHUM CTaHOM JUIsl TOTO, 1100 3aCTOCYBAaHHS IIbOTO METOY
aBTOMATUYHO 3a/I0BOJIBHSJIO YMOBaM T'PaHUYHOIO EKCIUTyaTalllifHOrO CTaHy.
HenpsiMuii MeTo1, KpiM TOTO, y HEIBHOMY BHJI1 BpaXOBY€E TPAaHUYHUIN HAMpy>KEHUH
CTaH MpH PO3IJISAI1 3arajJbHUX KOHCTPYKI[iH 0€3 0COOIMBUX HaBaHTaKEHb 32 YMOBH,
10 IOCBIJ] MPOEKTYBAHHS € BIAMOBIHUM JI0 LILOT'O CTaHy. TakuM YNHOM, HENPSIMUN
METO/ SBJsi€ COOOK0 OJHOCTYMIHYACTUW METOJ| MEPEBIPKU SK TPAHHUYHOTO
EKCIUTyaTalifHOro CTaHy, TaK 1 TPAHUYHOTO HampyXeHoro craHy. Po3paxyHku
BUKOHYIOTHCSI 32 JIOTIOMOT'0I0 aHAIITUYHKUX a00 HaMiBEMITIpUYHUX Mojeei. Bubip
MIAXOAY 0 MPOEKTYBAHHS HE 3JIMCHIOETHCS, OCKUIBKU TEpeBipKa 3aCHOBaHa Ha
YMOBaX IPaHUYHOTO €KCIUTyaTalifHOrO CTaHy;

3) Oupexmuenuii memoo, K TPABUIO, TPYHTYETHCS HA MOPIBHUIBHOMY
JOCBI1JI1 CTIOCTEPEKEHHSI €KCIUTyaTallifHUX CTaHIB.

VY tabnuui 1 mokazaHo TpU METOAM MPOEKTYBAHHS, a TaKOX MPUBOIATHCS
NpUKIaAu MOJeNe po3paxyHKiB (yHIaMEHTIB Ha NOPUPOAHIA OCHOBI 3
MOCWJIAHHAMHM Ha BIATMOBIIHI CTaTT1 i pEKOMEHI0BaH1 METO/IU PO3PAXYHKIB.

BapTto 3a3HaunTH, 1110 POCTI CIOPYAH, 0€3 0COOIMBUX YMOB HAaBAHTAXKECHHS,
MO>KHA MPOEKTYBATH, BUKOPUCTOBYIOUM HENPSMUNA a00 AUPEKTUBHUN METOIU.
Onnak BeJIMKi 00 CKJIaJIHI CIIOPY/IHU, 0 TPOEKTYIOTHCS Ha CIa0KUX a00 CTUCITMBUX
IPYHTaxX, MOBUHHI MPOEKTYBATHUCS 3 BUKOPUCTAHHSIM JIBOCTYMIHYACTOrO MPSIMOTO

MeToAy. bisbiiie Toro, Mpu po3paxyHKax Cropy/l, o MiI1at0ThCs 3HAYHOMY BIUIUBY
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T'OPHU3OHTAJIBHUX

HaBaHTa>XCHb,

CKCOCHTPUCHUTCTY 74 YXUITY PO3PAXYHKOBUX HABAHTAKCHb.

ocoOiMBa yBara MOBMHHA OyTH MpUALIEHA

Tabmuis 1 — Orasg MEeTOIIB MPOEKTYBAaHHS, NepeidadyyBaHuX €BpOKOIOM 7

Mojieliel Ta BIAIOBIIHUX PO3PaXyHKIB

HaIpy>XCHUM CTaH
| rpaHUYHUN
eKCIUTyaTaIliiHuI

CTaHH, pa3oM

Merton i IyskTn PexomengoBanui
] Po3paxynkoBa Moae/ib
rPpaHUYHi CTAHH €spokoay 7 MeTo/
[Ipsimuit meToa:  |AHaniTUYHA po3paxyHKoBa Monenb: [6.5.2, 6.5.3 €Bpoxona 7, 000. D
a) rpaHUYHUI — HeCcy4a 3/1aTHICTb: 6.5.22 €Bpokoa 7, 000. E
HaNpY>KeHUI — OIlIp 3CYyBY, HalliBEMIIpUYHA 6.53 EN 1997-2, 000. 31
CTaH — pO3paxyHKOBa MO/IEINb; 6.52.3
— IIpecioMeTp 6.6
0) rpaHUYHMI  |AHATITHYHI PO3paXyHKU 6.6.2 €Bpokof 7,
eKCIUTyaTaI[liHUH |0CiIaHb: 000. F
CTaH — pPO3paxyHOK OCiJaHb. EN 1997-2, 000.
HaniBeMmipruHi po3paxyHKH B2, 32, D4
OC1JIaHb:
— KOHIYHUIN IEHETPOMETP;
— IPECIOMETp;
— cTaHJapTHE BUNPOOyBaHHS Ha
3anypenHs (SPT)
Henpsimi MmeToau. |AHaniTidHa po3paxyHkoBa mojens — 24.1(4), €Bpokon 7,
[ pannuHumii — 3aCTOCYBaHHS 3araJIbHUX 2.4.8(4) 000. D
HapyXeHUH 1 Koe(DiLi€HTIB 10
rpaHUYHUI «XapaKTEPUCTHIYHUX)» 3HAYCHD
eKCILTyaTalliHUH [HeCcy4d0i 34aTHOCTI.
CTaHH, pa3oM HamiBemmnipiniaa po3paxyHKOBa
MOJIEIIb!
— 3aCTOCYBaHHS 3arajlbHUX (aKTOpiB
10 «XapaKTePUCTHYHUX)» 3HAYCHD
HEeCydoi 31aTHOCTI
JlupextuBHuii  |{Tabnuni HoMorpam 6.5-2.4-6.7 €Bpokon 7,
METOI. [MPOTHO30BAHNX 3HAYEHb HECYUOT 000. G
[ pannuHMit 31aTHOCTI
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3rigHo 3 €BpOKOAOM 7 IPYHTOBUN MacUB MIOBUHEH MEPEBIPATUCS HA 3aralibHy
CTIMKICTh. Y NOTEHIIHHO HECTINKOMY MAacHUBI IPYHTY MOKe nepedyBaT yHAaMEHT
(puc. 3, noBepxHs pyiHyBaHHsI A-B) a00 noBepxHsi pyiHYBaHHS MOXKE MPOXOAUTH
no6ym3y ioro (puc. 3, moBepxHs pyiHyBanHs C-D).

Ockinbku pyldHYBaHHS y3A0BX moBepxHi C-D Moxke CyTT€BO BIUIMBAaTH Ha

HEeCy4y 3JaTHICTh caMOro (yHAaMEHTY, BOHO MOBUHHE OyTH MaJTOWMOBIPHUM.

Pucynok 3 — 3aranbpHa CTIKICTh IOBUHHA MEPEBIPATUCS HA TIOBEPXHSIX
pyiinyBanns A-B 1 C-D.

[ToBepxusa pyinyBanHsi C-D npoxonuTh 30BHI (hyHIAMEHTY, ajie MpH 3CYBI
CXUJTy BEpTUKaJIbHA HeCy4a 3JaTHICTh (PyHIAMEHTY 3HAYHO 3HUKYETHCS.

Tepmin «manotimosipno» HEOOXIIHO PO3YMITH TakK: BTpaTa 3arajbHOI
CTIKOCTI TOBUHHA OYTH TaKOlO * MPAaKTHYHO HEMOKIIUBOIO, SIK 1 BTpaTa HeCy4oi
3M1aTHOCTI (yHAAMEHTY BiJ BEpPTHKaJIbHUX HaBaHTaxeHb. [Ipu 3acTtocyBaHHI
O3HAUEHUX TIAXOMAIB JO TPOEKTYBAaHHS Taka CcHUTyaliss Oyjae 3a0e3nedyeHa
BUKOPUCTAHHSM aHAJIOTTYHUX YACTKOBUX KOEPIIIEHTIB JJIsl PO3PaXyHKIB CTIHKOCTI
CXWJIIB 1 JJIg pO3paxyHKiB Hecydoi 3maTHocTi. [lpu 3acTocyBaHHI miaAXody [0
MPOEKTYBAHHS JIBA YacCTKOBI KOE(IIEHTH OMOpY MJIS PO3PaXyHKIB 3arajbHOi

CTIAKOCTI1 ¥ HECy4O0i 31aTHOCTI BiIPI3HAIOTHCHI.
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OcHOBHa BUMOTA IPAHUYHOT0 HAIIPYKEHOTO CTAHY BUPAKAETHCS HEPIBHICTIO

Vi< Ry, (1)

ne V; — po3paxyHKOBE HABAHTAKEHHS TIPAHUYHOIO HAMPYKEHOT'O0 CTaHy,

NEepPHeHAUKYJIApHE 10 IUIOUMHU oOmupaHHsS (yHIAMEHTY; R; — pO3paxyHKOBUUI
omip GpyHAaAMEHTY NMPOTH JIIF0YUX HA HHOTO HaBaHTaXeHb (puc. 4).

R; — MOXHa BU3HAuUeTHU 3a JOMOMOIOK AHATITHYHOI a00 HamiBEMITIPUYHOL
Mozeni. V; Bkiodae Bary (yHIaMeHTy ¥ Bary IPYHTY 3BOPOTHOI 3aCHIIKU
(po3risiiaeTbes K «KOHCTPYKTUBHE HABAaHTAXKEHHS»), MPUKIAACHUX 3BEPXY [0
¢bynnamenty. THCK TPYHTYy Ha KOHCTPYKTHBHI €JIEMEHTH, PO3TAIIOBaHI BHIIE
migomBH  (QyHIAMEHTYy, SBIAIOTH COOOI0 TEOTEXHIYHI BIUIMBM ¥ TaKoOX

BKJTIOYAIOTHCS B V; y BIAMIOBIIHUX BUMIAJKAX.

Pucynok 4 — I[puxnan BBy Ha GyHAaAMEHT: V; — CKiIaj0Ba pIBHO1I0YOT,
nepneHauKysapHa 10 pynaamenty; H, M 1 V — BOIUBHU Bl KOHCTPYKIIIi;
A1 P —tuck 1pyuty; W;/W> — Bara IpyHTy 3BOPOTHO1 3aCUIIKU

OcHoBHY HepiBHICTh V; < R; HEOOXIIHO NEpEeBIpITH 3 YpaxyBaHHIM
PEKOMEHJIOBAaHUX YAaCTKOBUX KOe(DIilIeHTIB. Y 3araJbHOMY BHMAJKy YacTKOBI

koedimieHTu, sik npaswio, piBHi 1,0. HeoOXigHO BiA3HAYWTH, 110 PEKOMEHIOBaHI
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3HAYCHHS YacTKOBUX KoedimieHTiB, HaBeneHi y Jlomatky A €Bpokoay 7,
YCTaHOBJICH1 JUISl aHATITUYHUX METO/I1B, 3aCTOCOBYBAHHX Y BCIX TPhOX MIAX01aX J0
MPOEKTYBAHHSI, a TaKOX [ HAIMIBEeMIIPUYHOTO METONY, 3aCTOCOBYBAHOI'O B
miaxo/i g0 npoektyBaHHs 2 (DA-2). TakuM 4rHOM, JJIsl HAMTIBEMITIPUYHUX METO/I1B,
BUKOPUCTOBYBaHUX y Migxonax A0 npoektyBanHs 1 1 3 (DA-1 1 DA-3), MoxyTh
3HA00UTUCS KOSDIIIEHTH MOJIEMTI.

VY €pokoni 7 nependavarThCA Takl BUMOTH: TUCK BOJM, HE BUKIUKAHUUN
HaBaHTAXXCHHAMHU Ha (QYHIAMEHT, 3aBXJW BKIIOYAETHCS B PO3paxyHKH. Jlis
JPEHOBAaHUX YMOB THCK BOJHM PEKOMEHIYEThCS BKJIIOYATH Yy BUIJISA1 BIUIUBIB.
Tunosa cutyailis mokazaHa Ha pUCyHKY 5. BoHa BiANOBiZja€ BUBHAUYCHHIO TEPMIHY
«B8NIUBY, PO3TIISAIAI0YM BC1 3HAUCHHSI TUCKY BOJM B IPEHOBAHUX YMOBAX y BUTJISII

BIUIMBIB, KOJIM BOHM B1JJOM1 HA CAMOMY MTOYaTKy PO3PaxyHKIB.

TR RSN S

T}

EE

Pucynok 5 — BriuB Ha (hyHIaMEHT T1IpOCTATUYHUM TUCKOM BOJIU:

Ajp — muionia miiomByu GyHIAMEHTY;
A, — nyo111a MONepeyHoro nepepizy KoJIoHH;

y1— IUTOMA Bara IpyHTYy HaJl pIBHEM IPYHTOBHX BOJ;

¥2— IUTOMA Bara IpyHTY HI>)K4U€ PIBHS IPYHTOBHUX BOJ;
S — BITUBY BiJ HAI3€MHOT YaCTUHU OYyIMHKY a00 CHOPYIKEHHS;

W — Bara pyHnameHry;

U;, U, — cuin, BUKJIMKaH1 THCKOM BOJIM;
F; — piBHOAII0YA BIUIMBY IPYHTOBOI 3aCUIIKK HA (PYHJIAMEHT
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OCHOBHMUMH BXIJHUMHU TapamMeTpaMH [UJIs aHAJIITUYHHUX PO3PAXYHKIB €
MIllHICHI TOKA3HUKM IPYHTY il MIMTOMA Bara. IX 3HaueHHs HOBUHHI BUOMpPATHCS I
BpaxyBaHHs MIHJIMBOCTI OCHOBH 3aJIEKHO BiJl BITHOCHOT'O PO3MIpYy GyHAAMEHTY U
KOPCTKOCTI KOHCTPYKIII:

— s (QyHAAMEHTIB 3HAYHOTO PO3MIPY Ha MPUPOJHIA OCHOBI BEIMYHHU
3HAYEHHS MapaMeTPIB OMOPY 3CYBY 3a3BUYAN IPE/ICTABISAIOTH Y BUTIISI1 CEPEIHBOTO
3HauYeHHSA MmiJl PyHIaMeHTOM. SIKII0 OyIMHOK OMUPAETHCS HA KiTbKa (DYHIAMEHTIB,
y 3HAauYeHHSAX I[IOKA3HUKIB TOBUHHI BpaxOBYBATHCS MPOCTOPOBA 3MIHHICTh
napamMeTpiB MIITHOCTI Ha 3CyB MO IUIsIMI 3a0yl0BH OYyAMHKY W JKOPCTKICTb
KOHCTPYKII[IH SIK1 CIIMPAIOTHCS;

— JIUISTHKH 3 BIAHOCHO HECHIPUSATIMBOIO T€0JOTTYHOIO CUTYALI€10, 1110 BEAYTh
70 3HAYHOTO 3HWKEHHS HECydoi 3AaTHOCTI, HEOOXIAHO BHU3HAYMTHU MpPU BHOOPI
3HaueHb. [Ipu BiICYTHOCTI HECHPUSTIUBUX AUISHOK, BEJIMYMHA MIIIHOCTI HA 3CYB
MOKe OyTH MpeJcTaBieHa y BUTJISAI CepeaHIX 3HaueHb 3CyBY MO IUIsIMI 3a0yI0BH.
SIK110 HECTIPUATIANBI JUISTHKA MalOTh MICIE HA MalJJaHYMKY, a KOHCTPYKI(isS HE Ma€e
JIOCTaTHLOI JKOPCTKOCT1 JJIA Tepeladl HaBaHTaXXEHb BiA (QyHIAMEHTIB, IO
nepeOyBalOTh HAa HECTIPUATIUBUX JIIISTHKAX, 10 (YyH/IaMEHTIB, 1110 IepeOyBalOTh Ha
MIIHUX MICHSAX, TO 3HAYEHHS @apaMeTpiB MII[HOCTI Ha 3CyB MOXe OyTu
MPEACTABICHO Yy BUIJISI CEPEIHBbOr0 a00 MIHIMAJIBHOTO 3HAYCHHS I KOXKHUM
(byHIaMEHTOM OKPEMO.

[Tpu BuOOp1 cepeAHHOr0 3HAUEHHS TapaMeTPiB MIITHOCTI IPYHTY Ha 3CYB AJIs
MIPOEKTYBAHHS HEBEIMKOro (yHIAMEHTy CIiJl 3BEpHYTH yBary Ha IIOBEpXHI
pYHWHYBaHHS, $KI MOXYTb pPO3BUBATUCA TMEPEBAXHO Y3/J0BXK HECHPUSTIUBUX
JOUISHOK Y OCHOBI. SIKIIO Taka MOXJIMBICTH IMOBIpHA, TOJ1 BHOIp BETUYMHU
3HAUEHHS TMOBUHEH OOMEXYBaTUCS MIHIMAJIbHUMU 3HAYEHHSMU MapameTpiB
MIIHOCTI I'PYHTY. 3HaUY€HHS MMUTOMOI Baru I'pyHTY MOBUHHE OyTH MpEACTABICHE Y
BUIJISI/II HOTO CepeHBOrO 3HAYCHHS.

EdexktuBHuil THCK Bl Baru IPYHTYy Ha piBHI (QyHIaMEHTy ¢
MIPEICTABIAETbCS HOro CepeAHiM 3HAuYeHHAM MoOau3y Bin ¢yHnamenty. Bono
MOBUHHE BPAaXxOBYBATH HECHPUSTIMBI PiBHI IPYHTOBUX BOJ 1 HETaTUBHUM BIUIMB Ha
HECy4y 3/1aTHICTb OCHOBHM 3MEHILIEHHS CTHCKaIOuOro 3yCWUIS B IpoLeci Oyab-sKoi

BUIMKHU I'PYHTY.
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Tema S IIpoekTyBaHHA OyAiBeJbHNUX KOHCTPYKIIN

Jlomuunuti memoo. 3a2anbHi NOIONCEHHS.

VY HenpsAMHX METOJaX BUKOPUCTOBYETHCS MOPIBHSIBHUMN 10CBIJ 1 pe3yIbTaTH
MOJILOBUX a00 J1a0OPaTOPHUX MOCTIIKEHb Ta CIIOCTEPEIKEHb, 0OpaHUX BIJMOBITHO
710 HaBaHTaXeHb FPAHUYHOI0 €KCIUTYaTalllifHOTO CTaHy, TOTPUMYIOUHUCHh BUMOT BCIX
BIIMOBIIHUX TpaHUYHUX CTaHiB. OTKe, HENPSIMUN METOJ BIJIMOBIAAE BHUMOTraM
IPaHUYHOrO €KCIUTyaTaliifHOro CTaHy , y HesBHIA (opMi, BUMOraM I'paHUYHOTO
HaIpY>KEHOTO CTaHy, K MIHIMYM, CTOCOBHO OCHOBHMX KOHCTPYKIIM, AJII SKHX
ICHY€ MOPIBHSHHUIA JTOCBIJ, 0 SIKUX HE MPUKIIAJIA€THCS CIeliaibHEe HABAHTAKEHHS
1 He po3IIIAIaloThCcsi 0COOIMBI IPYHTOBI YMOBU. HemnpsiMuii MeTO BIIPI3HIETHCS
B/l IPSIMOTO METOJIY PO3pPaxyHKIB THM, IO BiH mepeadadyae BUKOHAHHS TUIBKU
OJTHOTO PO3PAXyHKY JJI MEPEBIPKH SIK TPAaHUYHUX HANPY>KEHUX TaK 1 TPaHUYHUX
eKCIUTyaTaiiiHux craniB. Hempsimuit mMeton aoOpe NiAXOAWTH AJis BUPIMICHHS
3BHYAHMUX MPoOJIeM reoTexHiuyHoi kareropii 2. [lpo6iemMu reoTexHI4HOT KaTeropii
3 chig BUpimyBaTH mnpsMuUM MetooM. KpiM BUMOru 1moi0 HasBHOCTI
MOPIBHSUIBHOTO ~ JIOCBIAY W 3B’A3Ky 3  HABAaHTAXEHHSAMU  TPaHUYHUX
eKCIUTyaTalllfHuX CTaHiB, B €BpOKOJ 7 HE JA€ThCA YITKUX PEKOMEHAAIld 13
3aCTOCYBaHHSl HEMPSMOIo METOAy. Buxonsuu 13 3a3HaY€HHUX 3arajibHUX MpPaBUIl

HETPSIMUN METOJI TIPUITYCKAE:

— abo BUKOHAHHSI pO3PaxyHKIB OCiJaHb 3a YMOBaMH TPAHUYHOTO
eKCIUTyaTalllifHOTO CTaHy;

— ab0 oOMexxeHHsT MOOUTI3allil OTIOPY IPYHTY, PO3PaXOBAHOTO 3a JIOTTOMOT'0OI0
Mojieliel (aHAMITUYHUX a00 HaAMIBEMITIPUYHHUX) JIJIsl BU3HAUYEHHS HECYYOi 31aTHOCTI

3 METOIO 3a00IraHHs HACTaHHS I'paHUYHOT O CKCHHyaTaHiﬁHOFO CTany.

Henpamuii memoo, 3acmosanuii Ha obOMmedcenni Mmobinizayii Hecywoi
30amuocmi.
Sk MIHIMYM, JUIsi TPOCTHUX IPYHTOBUX YMOB 1 HABaHTAXXEHb JOCBIA

TPaJMIIIHOrO MPOEKTYBAaHHS MOKa3ye, MO0 (PYHIAMEHTHU MOBOJATHCS 3aJ0BUIBHO
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BIJIHOCHO €KCIUTyaTaliifHO1 MPUIaTHOCTI, a TOMY BIJAIMOBIIHO 3a/I0BOJILHSETHCS B
MOCTIMHUX 1 IEPEMIHHUX YMOBAaX 1 T'PaHUYHUI HAMpPY>KEHUW CTaH, KOJIU PO3MIpU
dbyHgaMeHTy OyliM BHU3HAYE€HI 3 JIOCUTh BHCOKMM 3HAUYCHHSIM 3arajibHOTrO
KoedilieHTa HaIIHHOCTI MO Hecydill 37aTHOCTI (KOoe(ilieHT HaJIIHHOCTI
oubme 2,5 — 3). Takuit gocBix OyJa0 OTPUMAHO 3aCTOCYBaHHSM SIK aHAIITUYHUX,
TakK 1 HalBEeMIIPUYHUX MOJIeNIEN PO3PaxXyHKIB.

Y €ppokoai 7 wmoa0 HEOpsSMOro MeTOAy 3a3HauvaeTbesi: «MorkHa
MPOJIEMOHCTPYBATH, 1110 JTOCUTh HEBEJIMKA YaCTKa MIITHOCTI IPYHTY MOOUTI3YEThCS
JUIs BTpUMaHHA AedopMalliid y Mekax HeOOXITHUX 3Ha4eHb MO eKCIUTyaTaliiHin
npuaatHocT». Ll 3asBa 3pobneHa B Ayci crajoi npakTUKA. OOMexeHHS
MOOUTI3aIlii HECY4O0i 3aTHOCTI IPYHTY MOXKe OYTH AOCATHYTE:

— TOPIBHSIHHSIM HABAaHTAXXEHb MO TPAHUYHOMY EKCILTyaTalllIiHOMY CTaHy 3
HECYYOI 3JaTHICTIO, JAUICHOK Ha JOCUTh BEIUMKHM 3arajllbHUM KoediIieHT
MOOUTI3alli. 3HA4YeHHS TaKOro 3arajbHOr0 KOE(QIi€EHTa BCTAHOBIIOIOTHCS,
BUXOJSYM 3 JIOCBIY TPOEKTYBAHHS;

— TIOpPIBHSIHHSIM HABaHTAXXEHb MO TPAHUYHOMY EKCILUTyaTalllIiHOMY CTaHy 3
HECY4YOI0 3/IaTHICTIO, PO3PAXOBAHOIO MUISXOM 3aCTOCYBAHHS JIOCUTh BEJIHMKOTO
3arajibHOTO «Koe@iyienmy mMooinizayii» 6€3MocepeIHbO 10 MapaMeTPiB MIITHOCTI Ha
3cyB. JIOCBi 3aCTOCYBaHHS TaKUX «YACMKOBUX MOOINI3ayilinuxy» KOeQIlIEHTIB €
3HAYHO MEHIIMM, OJHAK MOXKHA NPUIYCTHTH, 110 BiH OyJe MIBHAKO 3pOCTaTH
HaHOIMKYUM YacOM.

O6uBa METOM MOXKYTh 3aCTOCOBYBATHCS 3 aHATITUYHUMU (HOPMYJIaMH, TIPU
BUKOPHUCTaHHI1 HAIMIIBEMITIPUYHUX MPABUI MOKE 3aCTOCOBYBATHCS TUTBLKH 3arajibHUN
«Koeiyicnm mooinizayii.

B €Bpokoji 7 He maeThcsl BU3HAYEHHSI, sika KOMOIHAIIisl BIUIMBIB 32 YMOBaMHU
IPaHUYHOrO EKCIUTyaTalliifHOro cTaHy, BiAMOBIAHO 10 €Bpokoa 0, MOBUHHA
BpaxOBYBaTHUCS TMPU 3aCTOCYBaHHI HempsaMoro Metony. OCKUIbKH — TpHU
BUKOPHUCTaHHI HEMPSIMOTO METOJIY PO3TJISIAIOTHCSI HEOOOPOTHI IPaHUYHI CTaHH, TO

€ JIOPEYHOI0 OCHOBHA KOMOIHAITIS.

30



Henpsimuii Meron mnpumyckae, 1O OCIJaHHA 3a YMOBaMHM T'PaHUYHOIO
eKCIUTyaTalifHoro ctany He OyAyThb nepeBulleHi. Takuil «cnpowenuti memoo»
MEePEeBIPKU TPAHUYHOTO EKCIUTyaTalllfHOro0 CTaHy MPEACTaBISEThCS CIOCOOOM
3aCTOCYBaHHSl HEMPSMOIO METOJY, MPU SIKOMY SIK TPAaHUYHHUM eKcIuTyaTariiHui
CTaH TaK 1 TpPAHUYHUIN HANPYKEHUN CTaH NEPEBIPSIOTHCS Pa3oM.

3acToCyBaHHSA  CHPOIICHOTO  METOJY, JJsi TMEpPEeBIPKA TPAHUYHOIO
EKCIUTyaTalllfHOrO CTaHy PO3TJISAAETHCS 32 HASIBHOCT] TAKUX YMOB:

1) HasIBHICTP TOYHO BCTAHOBJICHOTO U JIOKYMEHTOBAHOTO TO3UTHUBHOIO
JOCBITY;

2) BIACYTHICTh YITKUX OOMEXEHb IO OCIAaHHSAX, BHU3HAYAEMUX IS
BCTAHOBJICHHS! TPaHUYHMX EKCIUTyaTallliHUX CTaHIB 1 T'PAaHUYHUX HaIpPY>KEHUX
CTaHiB  HaAPYHAAMEHTHOI  KOHCTPYKLIi,  BHUKJIMKAHUX  TEPEMIIICHHIMU
byHIaMeHTy;

3) BIACYTHICTh JOMIHYBaHHS OCOOJMBHUX yMOB HaBaHTAXCHHS, TaKUX SK
CWIbHO HaxwieHl abo MO3aleHTPOBI HABAHTAXKEHHSA, Jy>K€ 3MIHHI a00 IUKIIYHI
HaBaHTa)XEHHs, a00 KIIMaTUYHI HaBaHTaXEHHS (CHIr abo Bitep). Skimio
MPEBATIOIOTH OCOOJIMBI HABAHTAKEHHSI, HEOOX1AHO MPULTUTH OCOOJIUBY yBary, npu
bOMY, TPOEKTYBaJbHUKAM HE PEKOMEHIYETHCS 3aCTOCOBYBATH HaNiBEMITIPUYHI
METOJIH JIJISl PO3PAXYHKIB JETKUX KOHCTPYKIIii;

4) METOJ] HE 3aCTOCOBYETHCS JIJISl PO3PAXYHKIB MPU HASIBHOCT1 CITAOKUX TJIHUH 1
IPYHTIB 3 BHCOKMM 3MICTOM OPTaHIYHHUX PEUYOBHUH, JUJIS SIKUX 3aBXKIU MOTPIOHI
PO3paxyHKH OC1JaHb.

Henpsimuii Meton MicTuth y coOi JyKe MPOCTY NPOLEAYpPY, BIATOBIAHY
3arajJIbHONIPUUHATIA ~ MpakTUIlll, 0 He mnependadyae  HEOOXIAHOCTI B
po3paxyHKax ocigaHb. Y 0araTbOX pO3pPaXyHKOBHX CHUTYaIlisiX MIIIHOCTHI
napameTpu IpyHTy (tgp" i ¢’ abo c,) BiIOMI1 3 OUIBIIUM CTYTIEHEM JOBIPUOCTI, HIXK
napameTpu AedOopMyBaHHS IPYHTY, a OTXKE, CIIPOLEHUNA METOJl MOXKe OyTH OUIbII

JOCTOBIPHUM, HIXK pO3PaXyHKH OCiJIaHb.
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IIpoekmysanns 6y0ienbHUX KOHCMPYKYIlL

[IpoektyBanHs (GyHAAMEHTY NMPUITYCKAE MEPEBIPKU T'PAHUYHUX HAMPYKEHUX
CTaHiB, 110 BUHUKAIOTh Y (¢yHIAaMeHTHIH koHCTpykuii. [lepeBipka rpaHuuHHUX
eKCIUTyaTalllfHUX CTaHiB (HANPUKIAJ, MEepeBipKa HIUPUHHU PO3KPUTTS TPILIUH)
TaKOX MOK€ MaTu Oe3rocepeHe 3HAUCHHS.

3HaueHHs BHYTPIIIHIX 3TMHAJIbBHUX MOMEHTIB 1 MOMEPEUYHUX CHUJI €JIEMEHTIB
byHIaMeHTy 3a yMOBAaMHM TpPaHUYHMX HAIMpPY>KEHUX CTaHIB 1 TPaHUYHUX
EKCIUTyaTalllfHUX CTaHIB OTPUMYIOTHCS LIJISXOM JIOAaBaHHS OMOPHUX THUCKIB MiA
byHIaMEeHTOM, pO3Mip SKOTO BU3HAYEHHM 3 YMOB HEIOMYIIEHHS BTPATU HECY4Ol
3IaTHOCTI OCHOBU (1HAKII€é BHUMOI'M €KCIUTyaTalliHOI NPHUIATHOCTI TOBUHHI
MPUBECTHU A0 NPUUHATTS GyHAAMEHTY OUIBIIOTO PO3MIPY).

JUisi MpOeKTYBaHHS KOHCTPYKIlT TO TPAaHUYHOMY HAINpPYKEHOMY CTaHy
OMOpPHI THUCKU MiA (YHAAMEHTOM BHM3HAYalOThCAd BUXOASYM 3 BEJIUYHH
pPO3pPaXyHKOBUX HaBaHTaX€Hb, TOOTO 3HAaY€Hb, WO BKJIOYAIOTh YacCTKOBI
KOE(QILIEHTH BIUIMBIB Yg 1 Yq 1 YACTKU KOEPILIEHTH HAAIHHOCTI MO MaTepiany Ym.
BaxnauBo po3rnsgaTd THCK BOJAM Y BUIUIAAI BIUIMBIB, OCKUIBKM BOHHU
MPEICTABIAIOTHCS HECHPUSTIUBUMU JJIsl 3TrUHHAIBHUX MOMEHTIB 1 BHYTPIIIHIX CHJI
(HampuKIIaa, TUCK BOAM, CIPSAMOBaHUN Bropy Ha rumtHuid ¢yHaament). Ilotim
3HAYEHHS TUCKIB BOJAM MHOXAThCS HA BIAMOBIIHUNA KOE(IIIEHT BIUIUBY.

Bapro 3aznaumnTh, 1o miaxin ao npoektyBanus 1 (DA-1), kombinamis 2, He
BITHOCUTBCS 10 IPOEKTYBAHHS KOHCTPYKIIIHM y BUNIAJKaX, KOJIU MILIHICTh IPYHTY HE
Ma€ HISIKOT'0 3HAUYEHHS MPH OLIHII OMOPHOI'0 TUCKY i PyHIaMEeHTOM (1Ie CKOopille
BITHOCUTBCS J0 3BUYAMHMX METOJIB PO3pPaXyHKIB JJig OI[IHKA OMOPHUX THUCKIB).
3rigno DA-1, npoekTyBaHHS (yHIaMEHTIB Ha IPUPOAHII OCHOBI 1aJli BUKOHYETHCS
3a IONIOMOT'0I0 KOMIUIEKTY Koe(dilieHTiB koMOiHalli 1, xoua, ik MpaBUio, po3Mip
dbyHIaMEHTY BU3HAYAETHCS 3a JOMIOMOTOI0 KOMOIHAIIIT 2.

Y €Bpokoai 7 mpoOBOAUTHCA BIAMIHHICTD MK >KOPCTKUMHU 1 THYYKUMH
bynnamentamu, 0Oe3 HaJaHHS pEKOMEHAAIllM, SKUM YWHOM BH3HAYaTH IO
BIIMIHHICTh. AHAJIOTIYHO pEeKOMeHAAIlli He JalThcs B cepi 3aCTOCOBHOCTI abo

MOPIBHSUIBHUX SIKOCTEH 1 OOMEXKEHb peakilii IPyHTOBOI OCHOBHU (pEaKTUBHOTO
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OMoOpy), a TaKOXX MOJIeJIel CYIUIbHOrO cepenoBuia. Bubip 3amumaerscs 3a
MPOEKTYBAJIbHUKAMM 1 X IOCBIJIOM 3 YpaxXyBaHHSIM PEKOMEHJAII|, OIMyOIIKOBaHUX
y mitepatypi. HeoOxilHO BpaxoByBaTH MO€IHYBaHICTh AedopmMalliii 3a yMOBaMU
IPaHUYHOrO CTaHy. MOXJIMBO, Oyne MOTPIOHO BUKOHATH JOKIAIHUN aHali3
B3aeMO/Iil.

Po3nozain onopHUX THCKIB, BAKOPUCTOBYBAHUX JJII BU3HAUEHHS] KPUTHUYHOTO
eKCIUTyaTaliifHoro crany GpyHaaMeHTy (Hanpukiaj, IUPUHA PO3KPUTTS TPILIUHHI),
BUBOJIUTHCS 3 BIAMOBIAHMX KOMOIHAIlM BIUIMBIB 3a YMOBaMH T'PAaHUYHOTO
eKCIUTyaTaliifHoro cTany, 3riino €spokoay 0, 1 HUIIXOM BpaxyBaHHs Jedopmarliiit

IPYHTY ¥ pyHIaMEHTY.

3MICTOBHUH MOJYJIb 3 METOJA PO3PAXYHKY
HHAJIBOBUX ®YHIAMEHTIB

Tema 6 3aranbHi nonoxeHns. I'paHn4yHI cTaHn

Y €Bpokon 7 po3rasgarThCsS BCl BUAW Mallb HE3AIEKHO BiJ Coco0y ix
yJlalmTyBaHHs (3a0MBaHHs, BJABJICHHS JOMKPATOM, 3arBUHYYBaHHs ab0 OypiHH:), a
TaKOX IX MPOrHO30BaHa po0OTa (HABaHTAXKEHHS HA OMOPHUI KIHEIb Ta CUJIU TepPTA
1o O1yH1{ MOBEPXH1).

[lani mpu3HAuYalOThCSA MAJIi CHOPUMHSTTS HaBaHTAKE€Hb, 110 BUHUKAIOTH Y
pe3yibTaTi BIUIMBY KOHCTPYKIIi. X04a MIKPOIai JOKJIaJHO HE PO3TJISIal0ThCS B
€BpokoAl 7, MaEThCS HA yBa3l, IO HOro MOJOKEHHS BITHOCATHCA M 0 IUX Mallb Y
BIIMOBIAHUX BUNaakax. Lle crocyerbes 1 6appeT, 1 CTIH y IpyHTI ab0 HIMYHTOBUX
najib, SKIIO BOHM BCTAHOBJIEHI MiJi KOHCTPYKIIEIO 1 COPUWMAIOTh HABaHTAKEHHS
CBOIMH  OTOJIOBKaMH  (BepTHKaJbHE ab0 Topu3oHTaibHE). SKmo  mani
BUKOPUCTOBYIOTHCA TUIBKH ISl 3SMEHIICHHS OCiTaHHS (DYHIaMEHTIB Ha MIPUPOAHIN
OCHOBl a0o0 cCymnuibHUX (yHIaMeHTIB (HaWYacTilie Takl TMaji Ha3uBaIOThCS
«MOB3YyUYMMU» MAJIIMH), TO TMOJIOKEHHS I[bOTO PO3ALLY O€3MoCepelHbO 10 TaKUX
najb HEe BITHOCUTHCS. Lle MOSCHIOEThCS THM, IO 3araJIbHUI KOe(DIIEHT HAA1HOCTI

TaKuX Ialib, 1010 OTIOPY PYHHYBaHHIO, MOXKe OyTH HabaraTo MeHIle 3a Koe(iIieHT
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HAJIHOCT1 3BHYAWHUX Malb, 3a0€3MEUYeHUX TAaKUM € OIOPOM pPYHHYBaHHIO,
KOTpHUil MaroTh GyHJAAMEHTH Ha MPUPOJIHIA OCHOBI 200 CYIUIbHI PyH/IAMEHTH.

[Ipy mnpoexkTyBaHHI NaNbOBOIO (YHIAMEHTY HEOOXIIHO PpO3IIISIHYTH 1
BpaxyBaTH psiJl TPAaHUYHUX CTaHIB. J{ani HaBeaeHO MepeiK OAMHAAISATH HalOUIbII
BKMBAHUX IPAHUYHUX CTaHIB, 00OB’SI3KOBUX ISl PO3TISAY B XOJ1 MPOEKTYBaHHS
najgboBUX (PyHIaMeHTiB. B 1pomy mepesiky He nependayaroTbes po3paxyHKH M
MEepPeBIPKU BCIX 3a3HAYEHUX TPaHMYHUX CTaHiB. [lepmii ciM rpaHUYHUX CTaHIB
ABJIAIOTE COOOI0 3BHYAMHI PEXUMH pyHHYBaHb: a00 TEOTEeXHIYHHX, abo
KOHCTPYKTHUBHUX, OT)KE€, € TPAaHUYHUMU HamnpykeHumu ctaHamu. Illo ctocyerbcs
OCTaHHIX YOTUPHOX TPAaHUYHMX CTaHIB, TO CJIIJ 3a3HAYUTH, WIO0 HAIMIPHI
nepemilieHHs (OCiJaHHs, BUIIIP MaJjli 1 HoNepeyHi NepeMillleHHs ) MOXKYTb IPUBECTU
70 BUHUKHEHHS TPAaHUYHOIO CTAaHY MO EKCIUTyaTaliiHii MpuaaTHOCTI abo 110
IPaHUYHOTO HANPYXKEHOTO CTaHy HaA(PyHAAMEHTHOI KOHCTPYKIii, Y TOM 4Yac sK
HEMPUIHATHUN piBeHb BIOpaliii MoOXXe BUKIMKATH TPAHUYHUN CTaH IO
eKCIUTyaTaliiHiil TpUaaTHOCTI.

[Ipy mnpoekTyBaHHI MNaTbOBOr0 (YHAAMEHTY HEOOXIAHO pO3IIISLAaTd 1
BpaxoOBYBaTH BIUIMBH, 3a3HadyeH1 B €Bpoko/1 7. BuOip BIuMBIB, 000B’ I3KOBUX JIJIs
pO3IJIsAy, 3aJEeKUTh Bl TUNY MNalbOBOro (yHAaAMEHTY © Bl KOHKpPETHOI
PO3PaXyHKOBOI CUTYaIIii.

Jis nanboBUX (yHAAMEHTIB TOCTIMHI W JUHAMIYHI HaBaHTaXEHHS, IO
nepefarTbcsl  HaAQYHIAMEHTHUMM  KOHCTPYKIISIMH,  pI3HI  JIOAATKOBI
HABAHTAXXEHHS, a TAKOX HABAHTAXKEHHSI BiJl TPAHCIOPTHHUX 3ac001B, a TaKOX BIJ
MEPEeMIIICHHsS] TPYHTY € HalOUIbIl Ba)KJIMBUMM BIUIMBAMH, OOOB’SI3KOBHUMU IS
BpaxyBaHHS.

Sk mpaBuio, NanboBi QPyHIAMEHTHU AOCHIKYIOTHCS OKPEMO Ha MpeaMeT
BIUIUBY OCHOBUX (3a3BHYaii BEPTUKAJIBHUX) 1 TOMEpeuHUX (3a3BUYai
TOPU30HTAIBHUX) HABAHTAXKEHb.

BrnuBu, BHUKIMKaHI MEpEeMILIEHHSM TIPYHTY, BJIAcTHUBI  MajJbOBUM

dbyHIamMeHTaM, a B3a€MOJIS IPYHT-Majsl, OOyMOBJIEHa TaKUMU NEPEMIIICHHIMH,
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3a3BMYail BKIIIOYEHA B PO3PAXyYHKUM W YCKIAJHIOE BUKOHAHHS aHamizy. Tumosi
NepEeMIIICHHS TPYHTY, 000B’I3KOB1 JIJIsl PO3TIIsAy i BpaxXyBaHHS:

— BepTI/IKaJIBHi OCiI[aHHH, 10 BUKIHNKAIOTH HCIaTUBHC TCPTA I10 CTOB6ypy

Tmati;

— TEpEeMIIIEHHS IPYHTY Haropy, 10 BUKJIUKA€E BUIIP Mai;

— TOPU3OHTAJbHI TEPEMINICHHS TPYHTY, 10 BHUKJIUKAIOTh IONEPEUHI
HaBaHTa)KCHHS.

binbuiicTe METOJIB MNPOEKTYBAaHHSA Mallb, PO3TALIOBAHUX Yy IPYHTI W
3a3HAIOYUX 3MIIICHHS, 3aCHOBaHI Ha 3HAYEHHI BIUIMBY, BHU3HAYEHOIO IHIIUMU
po3paxynkamu. II[o0 mepectpaxyBaTucs, ciaii BUOMpATH MaKCHUMaJlbHI 3HAYCHHS
KOPCTKOCTI abo omopy IpyHTy. DakTUYHO BEpPXHI 3HAUCHHS MPUBEAYTb, Y
OUTBIIOCT1 BUITAJIKIB, JO OIIIHKA HECTPHUSATIMBUX BIUIMBIB Ha Taji, BUKIUKAHUX
NEePEMIIICHHSIMU TPYHTY.

BinnosinHo 10 €BpoKoy 7 MOBUHEH 3aCTOCOBYBATHUCS OJIMH 13 IBOX METO/IIB
PO3paXyHKIB:

— MpU  PO3paxyHKax TMEpeMIllIEHHs IPYHTY NpUUMAETbCsl SK BIUIUB 1
BUKOHYEThCSl aHaJi3 IIi€l B3aeMOJii, camMe B IIbOMY BHMAAKYy 3aCTOCOBYIOTHCS
METO/M PO3PAXyHKIB, IO TPYHTYIOThCS Ha (PYHKIISAX Mepenadi HaBaHTaKEHHS,
TaKuX SK KpuBl t-zZ 1 p-y (z 1 Y — BIIHOCHE 3MIIIEHHS Maji BIIIHOCHO IPYHTY).
AOCONIOTHE 3HAYEHHS MEPEMILEHHs TPYHTY BBOJUTHCS HA CaMOMYy MOYaTKy
PO3paxyHKIB y BUTJISAII TOMPABKHU 10 TiepemilieHHs z ado y (AnmoHco (Alonso) 1 iH.,
1984 p.);

— a00 HaBaHTaXEHHS Ha TMajl0, BUKIMUKAHE MEPEMIIICHHIM IPYHTY,
npuiimMaeTbcsi K BIUMB. lle 3HayeHHs NOBUHHE OYyTH BEPXHBOIO TPAHUIICIO
BEJIMYMHH XapaKTEPUCTUKH.

[ToTpiOHO mamM’ATaTH, 10 YaCTKOB1 KOe(IIEHTH HAAIHHOCTI [0 MaTepiay i
onopy, HaBeneni B Jlomarky JI €Bpokomy 7, maroTh HWKHI (KOHCEpPBAaTHUBHI)
pO3paxyHKOB1 3HaueHHS. BoOHM He Tmpu3HAuYEHI [JIs OJEpX aHHS BHUCOKHX

(HEeKOHCEpBATHUBHUX) PO3PAXYHKOBHUX 3HAYECHb.
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3BUYAHUI KOHCEPBATUBHMM CHoci0 pO3paxyHKIB Mallb, 110 MiAJAI0THCA
HEraTUBHOMY MOBEPXHEBOMY TEPTIO, MOJSATAE B OLIHIII MAKCUMAJIBLHO MOXJIMBOTO
(TpuBanOro) Moro 3HaYCHHs.

3acTocyBaHHA  MaKCHMallbHO  MOJKJIMBOIO  3HAYEHHS  HABaHTaXKEHHS
HEraTUBHOTO TE€PTS MOXE MPUBECTH J0 AYy>KE€ KOHCEPBATUBHUX 1 HABITh HEPEATbHUX
pO3paxyHKiB, OCOOJIMBO B THUX BHIIaJIKaX, KOJM OCIIaHHA IPYyHTY Maii Ta/abo
CTUCIIMBUI 1Iap Mae OUIbLY MOTYXHICTb. Y TaKUX BHIIAJKaX CIiJ] BHUKOHATH
peTeNbHUM aHami3 B3aeMOii CUCTEMU IpyHT-nanid. {1k Takoro anamizy — OIliHKa,
30KpeMa, «HeumpaibHoi mouyku» B CTUCIMBOMY IIapi, 110 BU3HAYa€ IrIIMOUHY, Ha
AKIM TIepeMIllIeHHs Tall BHU3 JIOPIBHIOE MEPEMIIIEHHIO IPYHTY HABKOJIO a1 BHU3.
BinnosinHo, cuna, 1o i€ MK IPYHTOM 1 CTOBOYpPOM Majii MPUMHHSIE OyTH BITUBOM
Ha MaJio, HAMPAaBJIEHUM YHU3, 1 TOYUHAE CTABATH OIOPOM MEPEMIILIEHHS Al Bropy.

o crocyeThcst BUNIOPY, TO B €BpoKo 7 mependadaeTbes, M0 MepeMileHHs
IPYHTYy, CIpPSIMOBaHI BrOpYy, PO3TISAJAIOTBHCS y BUIJSAAl BIUMBY. [lpu upomy
HEOOX1THO BHUKOHATH aHami3 B3aeMonid. lle BUKIMKaHe TUM, IO 3a3HA4YCHI
NepeMIllIeHHs], SIK TPaBUiIO, HE3HAUH1, 100 X pO3IJISIATH.

3ycTpiuarOThCA PI3HI CHUTYyallll, KOJW Tajl 3a3HaloTh IMONEPEYHOTO
HABAaHTAXXEHHS B PE3yJIbTATI MePEMIIIeHb IPYHTY. XapaKTEPHUM MPUKIIAIOM TaKUX
THUIIIB HABAaHTA)KEHb € MOCTOBI OIMIOPH Ha MaJIsX.

€Bpoxko 7 na€e peKoMeH 1allii 3 BAKOHAHHS aHajli3y B3a€MO/111 CUCTEMU IPYHT-
najis y BUNAJKY MOSBH IMONEPEYHOI0 HABAHTAXKEHHA. Takuil aHai3 BUKOHYEThCS 32
JIOTIOMOTOI0 Teopii OalloK Ha JIHIMHUX 1 HEMHIMHUX OMopax 1 TOPU30HTAIBHOTO
MOJYJs peakiii OCHOBH a00 y3arajJbHEHUX KPUBHUX Z-Y.

Sk yxe BiI3HAU€HE paHille, METOJUKUA PO3PAXYHKIB, MPUNHHATI B €BpOKOI1 7
1 IpU3HAYEH1 JJI1 MPOEKTYBAHHS Majib, Maii’Ke BCl MOBUHHI, MPSAMO 200 JTOTHUYHO,
IPYHTYBATHUCS Ha pe3yJibTaTaxX BUMIPOOYBaHb Majlb CTATUYHUM HABAHTAKEHHSIM.

3BICHO, II€¢ TOW BWIAJOK, KOJM PE3yJbTaTh BUMPOOYBAHHS CTATHUYHUM
HABAaHTAXXEHHSAM, BUKOHAHOTO Ha KOHKPETHOMY MaWJaHYUKY, (POPMYIOTH OCHOBY
npoekTyBaHHs. KpiM TOro, y 1poMy BHMaJKy 3aCTOCOBYIOTHCS PO3PaXyHKOBI

MCTOOU, HaHiﬁHiCTB AKHMX IIOBHHHA I'PYHTYBATHCs Ha pe3yiabTarax BI/IHp06YBaHB
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CTaTUYHUM HABAaHTAXXEHHSAM, OTPUMAHUX Y TMOPIBHAJIBHUX curyalisax. [lpu
BUKOHAHHI  BHUNPOOYBaHHS  JOUHAMIYHMM  HABaHTaXEHHSM  HAAIMHICTH
pPO3pPaxXyHKOBUX METOJAIB TMOBHMHHA OyTH NIATBEpIKEHA BUIPOOYBaHHSIM
CTaTUYHOI'O0 HAaBAaHTAXXEHHS B MOPIBHSUIBHUX cUTyalisiXx. OIuH 3HAYHUI BUHITOK
MOJIATAE B HACTYITHOMY: KOJIM 3aCTOCOBYETHCSI METOJ] pO3PaXyHKIB, L0 IPYHTYETHCS
Ha JOCHIIHIA poOOTI MOPIBHAJIBHUX MNATbOBUX (YHIAMEHTIB, HEOOXITHO, 11100
pO3paxyHKH Oyld MIIKPIIUICHI pe3yibTaTaMU IMOJhOBUX BUIPOOYBaHb 1
JTOCIIIKEHb.

Meton po3paxyHKiB, 1m0 0a3yeTbCs Ha pe3yibTaTax BUIPOOYBaHb Nalb
HABAaHTAXXEHHSAM, MOXE 3aCTOCOBYBATHUCS ISl PO3PAXyHKIB Mallb, U0 MiAIaI0ThCS
OCbOBHM Ta/ab0 MONEPEYHUM HABAHTAKEHHSM.

HaBeneHo TOCUTH BEJIMKHI MEepetiK MUTaHb, 000B’ A3KOBUX ISl pO3IIIALY a00
noTpedyrUYnX yBaru Npu MPOEKTYBaHHI Mallb, BKIOYaOUn BUOIp Tuny nami. Ciifg
BU3HATH, 110 AESKI 3 IepepaxOBaHUX BUMOT HEJIETKO BUKOHATH, 1HIII BITHOCITHCS
710 3arajJbHONPUNHATOT MpakTUKU. [Ipu BUKOpUCTaHHI pe3ysbTaTiB BUIPOOYBaHHS
najgl HaBaHTAXEHHSM JIy>K€ BaXKJIIMBO BpPAXOBYBAaTH XapaKTep HaBaHTaXCHHsS U
MO>KJIMB1 3MIHHU, 110 BITHOCSATHCA JI0 ITPYHTY U I'PYHTOBUX BO/I.

BunpoOyBaHHs Hecy4o1 3/JaTHOCTI MaJib 0COOJIMBO HEOOX1IH1 TPU HASIBHOCTI
3HAQYHOT'O CTYIICHs CYMHIBY B TOBEJIHII Majib, 00OYMOBIICHIN abo crocobom ix
yJIalmTyBaHHs, YMOBaMH I'PYHTY i MPOTHO30BAaHUMH HABaHTaXEHHSIMHU, a00 TOMY,
o HemepeabadeHa MOBEAIHKA Majb Oyna MOMivYeHa i Yac iX BJIAIITYBaHHS.
CkJaJiH1 HaBaHTaXKEHHS, K1 BAXKKO 3MOJIENIIOBATH BUIPOOYBaHHSAMU Nl MPOOHUM
HABAaHTAXXEHHSAM, BIAMOBIAHO 10 E€BPOKOJY, MOXHA 3aMIHUTH pPO3paxyHKaMHU,
BUKOPUCTOBYIOUM HAWOLIBII HECHPHUSTIMBI PO3PAXyHKOBI 3HAUYEHHS MapameTpiB
IpyHTy. Lle crocyeTbcst BUNIAAKIB BIUIMBY, HAPUKIIA, IUKIIYHUX HABAHTAKEHb.

KinpkicTh 1 Miclle BUKOHAaHHA BHUIIPOOYBaHb HECY4YOi 3JaTHOCTI Nab
BUOMPAETHCS BIJIMOBIIHO IO HAasABHUX IPYHTOBUX YMOB. 30KpeMa, BUIIPOOYBaHHS

MMOBHUHHI IPOBOJIUTUCS B MICIISIX 3 HAMOLIBIII HECIPUITIMBUMHA YMOBAMHU.
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[IpencraBieHHss JaHWX BHUIPOOYBaHb HECYYOi 3/IaTHOCTI € BaXKJIMBUM
YUHHUKOM, OCKUTBKU PE3yIbTaTH BUIIPOOYBaHb Oy1yTh BIUTUBATH HA KOHCTPYKIIIIO
najib.

BunpoOyBanHs nanb CTATUYHUM HaBaHTa)XEHHSIM MOXYTb BUKOHYBATHUCS Ha
MpoOHMX MaJigX a00 HAa POOOYMX MAJIAX, K1 OYTyTh YACTUHOIO (PYyHIAMEHTY.

Buxonsiuu 3 pe3ynbrariB BUIPOOYBaHHS Majlb CTATUYHUM HABaHTAXKEHHSM,
BapTO 3pOOUTH BUCHOBOK Npo JaedopMallito, MOB3YyYiCTb 1 BHUIIIP MaJIbOBOTO
¢byunamenty. L1 BnacTuBOCTI GyHAAMEHTY MpPHUAATHI, 30KpeMa, MpU MEepeBipIill
IPaHUYHOrO EKCIUTyaTaliifHoro craHy. Po3paxyHKHM T'paHUYHOTO HAMpPYKEHOTO
CTaHy HaiyacTille TIPYHTYIOTbCI Ha OOMIPIOBAaHUX TpPAaHUYHUX PYHUHIBHUX
HABAaHTAXEHHAX, MPEACTABICHUX, SK MIHIMyM, OChOBUM HaBaHTaXCHHSIM.
Buknukae momuB ToW ¢akT, mo B €BpPOKOAlI 7 TOBOPUTHCS NPO TE, IO
MPOEKTYBAJIbHUK TMOBMHEH YMITHU POOUTHM BUCHOBOK NPO TpaHUYHI PYHHIBHI
HABAHTAXXEHHS, BUXOJAYM TUIbKH 3 PE3YJIbTAaTiB HABAHTAXKEHHS JOCIITHUX Majb.
Crnig po3ymiTH, 10 HE 3aBXK]U NOTPIOHO BUKJIMKATH PyHHYBaHHS AOCIIAHOI Maii,
TOMY IO 3arajbHOBIOMA MMPAKTHKA OJEp>KaHHS 3HAYEHHS TPAHUYHOTO PYHHIBHOTO
HABAaHTAXXEHHS JIOMYCKA€ EKCTPAIOJISIII0 KPUBOT HaBaHTaKEeHHsA-ociAaHHsA. Poboui
najl MOBUHHI HABAHTAXXYBATUCA, K MIHIMYM, JO0 IMPOEKTHOIO HaBAaHTAaXEHHS Ha
¢byHnament. Xoua 1e i He BKa3zyBanocs, HEOOX1AHO PO3YMITH, IO TaKe MPOEKTHE
HABAaHTAXXEHHS — 116 HaBaHTaXEHHsI, 1110 BIAMOBIIA€ MOCTINHUM HaBaHTAKEHHSIM.

[Ipu po3paxyHkax nmagbOBUX (PYHIAMEHTIB, IO MIAAAIOTHCS HABAHTAXEHHIO
Ha pO3TAr, B YCIX BUMNAJKaX CJiJI BUKOHATH BHUIPOOYBaHHS CTAaTUYHUM
HABAaHTAXXEHHAM 70 pyHHYBaHHA. Lle MOsSCHIOETHCS TUM, IO HOCATTH PyHHYBaHHS
najgl BUNPOOYBaHHSAM Ha pO3TAraHHSA JIermie TOMy, MO IiJ BIUIMBOM
PO3TATYBAJIBHOIO HABAHTAXXEHHS Mall MPOSBISIOTH KPUXKY MOBEAIHKY. Y LIBOMY
BUIAJKY MPEACTABISETHCS PU3UKOBAHUM POOUTH MPOrHO3 HECYUOi 3JaTHOCTI
IPYHTY MpU PO3TATaHHI IUIAXOM EKCTPamojsuii JaHUX, Y34THX 13 KpPHUBOI
HABaHTAXEHHA-TIEPEMIIICHHSI.

[Ipu BumpoOyBaHHI JOCHIIHUX TMajib, 3riAHO €Bpokoay 7 HEOOXiAHO

BUKOHATHU PETEJIbHE JOCIHIJKEHHSI IPYHTY, MEPEKOHABIINCh y WOTr0 XapaKTepHUX
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pucax HaBKOJO Malb 1 MiA IXHIMH OMOPHUMHU KIHIIMHU, 1 MIATOTYBAaTH MOBHY
JOKYMEHTAIIIl0 10 CMoco0y 1iX BIANITyBaHHs, BIAMOBIAHY 40 JOKyMEHTAIlli

MOCTIMHUX MaJbOBUX (PYHIAMEHTIB.

Tema 7 Onip najgaboBOro PyHIaMEeHTY CTHCKY Ta 3CYBY.
BeprukanbHe nepeMilieHHS aJti

TepMmin «onip rpynmy» BUKOPUCTOBYBaHMM y €BpoKOAl 7 03HAYAE «HECYUY
3MaTHICTB» a00 «MIIHICTh Ha po3puB» mnaii. CIIOBO «OMip» y LIBOMY BHUIAIKY
O3HAYa€ HasBHICTb MAaKCHUMAJIbHOI BIATIOBIAHOI Jii IPYHTY (MakCUMaJIbHUM O14HMIA
omip, a JJIsl TaJji, 10 MPAIo€e HAa CTUCK, MAKCUMAJILHUHN OIip MO OMOPHOMY KIHIIFO)
Ha IPOTUBAry HaBaHTAKEHHSIM, IPUKIAJICHUM Ha IPYHT (Uepe3 Majio).

['panuyHi cTanu, 000B’SI3KOB1 11 mepeBipku. [lepii Tpu cTaHu BiTHOCATHCA
710 TPAaHUYHUX HANpPYKEHUX CTaH1B: BTpAaTa HECYUOi 3/JaTHOCTI OKPEMOi Majii, BTpaTa
HECYy40i 3/JaTHOCTI BChOT'0 MajIbOBOT0 (hyHAaMEHTY, 1110 BUKJIMKaIa pyHHYBaHHS a00
CEpHO3H1 YIIKOKEHHSI Haa(QyHAaMEHTHOI KOHCTPYKIIII B pe3yibTaTi HaAMIPHOTO
nepeMilieHHss nanboBoro ¢yHaameHTy. OcTaHHIA CTaH BIJHOCHUTBCS 10
KPUTUYHOTO  €KCIUTyaTaliiHOro  cTaHy  HaAdyHAAMEHTHOI  KOHCTPYKIII,
BUKJIMKAHOMY MepeMillleHHAM (QYyHIAMEHTY, SKe MEePEBUIIYE TONMYyCTUME I'paHUYHE
3HAYEHHS.

Po3paxyHku BTpaTH HECy4dOi 3/1aTHOCTI OKpPEMO B3STOI maji abo BChOTO
najgboBoro (yHAaMeHTy 3a YMOBaMU TPAHUYHOIO HANPYXKEHOTO CTaHy
BIJIMOBIAIOTh 3BUYAWHUM PO3PAaxXyHKaM HECy4dol 3/aTHOCTI, HaBITh SKIIO
€Bpokoj 7 NpONOHYe IHHOBAIIIITHI METOAMKH PO3PAXYHKIB BEIMYUHU ONIOPY IPYHTY
1 SIKIIO PO3PAaXyHKHU BUKOHYIOTHCS 32 JOIMOMOTOI0 YAaCTKOBHX KOE(IIIEHTIB, IO
3MIHIOIOTh SIK IPUKJIaIeH1 HAaBaHTaXXEHHS, TakK 1 OMip IPYHTY.

Po3paxyHku mnepemilieHHs MajgboBUX (YHAAMEHTIB HE € 3BHYAWHOIO
MPAKTUKOI, OCOOJIMBO BIIHOCHO HaAGYHAAMEHTHUX KOHCTPYKLIA 3a yMOBaMu
IPaHUYHOTO HAIpPY>KEHOro crany. Jlyig manb, 10 3a3HAIOTh 3HAYHOIO OCIIaHHS,

€Bpokon 7 mepenbadae MOKIAIHY OIIHKY BChOTO Jiama3oHy ocimadb. Crifg
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3a3HAYUTH, [0 MOAAJBIII PEKOMEHJalli 3 TMepeBIpKU MepeMillleHb, 110
BIJIMOBIZIAI0Th TPAHUYHOMY HAIPY>KEHOMY CTaHy HaJl(yHIaMEHTHOI KOHCTPYKIIII,
HEe JalThcs. BBaxkaeTbes, 10 pekoMeHAallli, 10 CTOCYIOThCS (PYyHIaMEHTIB Ha
MPUPOAHII OCHOBI, MOXKYTb BIIHOCUTHUCS U JIO MAJIbOBUX (PYH/IAMEHTIB.

Brpata Hecydoi 3maTHOCTI B pe3ylbTaTi CTHCKY abo0 pO3TATraHHA
BHU3HAYAETHCA SIK CTaH, MPHU SKOMY NaJIbOBUM (yHIAaMEHT 3HAYHO 3MIIYETHCS BHU3
ab0 Haropy, CynpoBOKYIOUH 1€ JIEABE TOMITHUM POCTOM a00 3HUKEHHSM OIOpY.

[1ix yac BunpoOyBaHHS Majkb, 110 NPALIOIOTh HA CTUCK, OyBa€ BaXKKO JTOCSATTH
3a3HAYEHOr0 CTaHy abo oZiep>KaTh MOro, BUXOASIUM 3 IaHUX rpadika HaBaHTaKEHHS-
ocilaHHA. Y TakoMy BUMAAKy €BpoKoja 7 peKOMEHJye, 100 OCiaHHS Or0JIOBKa
naii Ha 10 % Bif 1i niaMeTpa 3aCTOCOBYBAIOCS Y BUIJISI KPUTEPiIO BTPATU HECYUO1T
3natHocTl. g pexomeHnpaiisi BakjiMBa, OCKUIBKA METOJIU PO3pPaxXyHKIB HECyuoi
3IaTHOCT1 IPYHTY TPYHTYIOTHCS Ha KPUTUYHOMY HABAHTAKEHHI, BU3HAUYAEMOTO B
XO7I1 BUIIPOOYBaHb CTATUYHUM HABAHTAXKEHHSIM, SIKE MOXE 3MIHIOBATUCS B 3HAYHIN
Mipi, 3aJIKHO BiJl 3aCTOCOBYBAHOT'O KPUTEPIIO BTPATH HECYUOI 3JaTHOCTI.

Tak camo, siK 1 IpU MPOEKTYBaHH1 (PYHIAMEHTIB Ha MPUPOJHINA OCHOBI, IPU
MPOEKTYBAaHHI MajJbOBUX (PYHIAMEHTIB HEOOXIAHO BpPaXxOBYBATH IXHIO 3arajibHy
cTiikictb. Ilpu po3riani nmanboBUX (yHAAMEHTIB MOBEPXHI pYHHYBaHHS, IO
MPOXOJATh M HalSIMH, a TaKOX, II0 MEPEeTUHAIOTHh MaJli, MOBUHHI OpaTucs 10
yBaru.

Omnip rpyHTy CTUCKY IIPH BC1X FPAHUYHUX HAMPYKEHUX CTAHAX MEPEBIPSIETHCS
3a JIONOMOI'0I0 HACTYIHOT MaTEMaTUYHOI HEPIBHOCTI:

Fc.d- < Rc.d. ) (2)
ne Fcq — po3paxyHKOBE OChOBE CTUCKAIOUE HABAHTAXKEHHS, 110 JII€ HA OKPEMO B3SITY
najgo abo rpymny najib 3a YMOBaMHM T'PaHUYHOTO HANpYXEHOro cTaHy; Rcd —
pPO3paxXyHKOBE 3HAUEHHS OMOPY IPYHTY CTUCKY IPU PO3IJIAl OKPEMO B3SITOI mali
a00 rpynu najib 32 YMOBaMH IPAHUYHOIO HAIMPYKEHOT'O CTaHy.

HaBaHTa)keHHS TpaHUYHOrO HaIpyKeHoro ctaHy Fcq BHU3HadaeTbcs,
BUXOJASYM 3 KOMOIHAIlli BIUIMBIB, BIJMOBIAHUX JO 3arajbHOro ¢GopmaTy METOdy

4acTKOBOro Koe(irieHTy, ToOTO KOMOIHAIIA BIUIMBIB MPH MOCTIMHUX 1 3MIHHHUX
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PO3PaXyHKOBUX CUTyallsxX (10 iMeHyroThcs B €Bpokona 0 «pyHIaMEeHTaTbHUMM
KOMOIHAIlIAMH), KOMOIHAII€l0 BIUIMBIB MpU aBapiiHUX 1 CEeMcMOreosoriuHuX
CUTYaITIsX.

Kputnuno rpanunuyHuii omip cTucky Rcg4 HaBeaeHMl B HEpPIBHOCTI,
BHU3HAYAETHCS, BUXOASUM 3 PE3yJbTaTIB BUTPOOYBaHb CTATUYHUM HaBaHTAKEHHSM,
BUIIPOOYBaHb I'PYHTY a00 IPYHTYIOUKCH Ha pe3yjIbTaTax BUNPOOYBaHb JUHAMIYHUM
HABAaHTAXEHHSIM.

Jnst posrasiagy aBapiiHUX 1 CEWCMOTreoJOoriyHUX CHUTyallid KoMOiHaiis
BIUTUBIB (DOPMY€ETHCS pa3oM 13 YaCTKOBUMHU KOe(QIIIEHTaMU BIUIMBIB, 3BHYAHO
piBaux 1,0. €Bpokos 7 He Hajae 3HAYEHHS YACTKOBHX KOE(IIIEHTIB OMOpPY Ha
BUIMAJOK aBapiiHUX cHUTyalid. 3rigHO 13 3araJibHONPUHHATOIO MPAKTHKOIO,
npuiiMaroTbes 3HadeHHs, piBHI 1,0, OJHAK BOHM 3alexaTh BIiJ] KOHKPETHOI
po3paxyHKoBoi cuTyamii. Indopmaris 13 YacTKOBHX KOe(DILIEHTIB HECydoi
3IaTHOCTI MaJib 32 YMOBaMU CEMCMOHEOE3NEYHUX CHUTYyalliil AaHa B €Bpokoal §,
YyacTHUHA .

Bapro 3a3nHaunTH, 110 MaTeMaTH4Ha HEPIBHICTh 3aCTOCOBaHa /IO BChOTO
byHIaMeHTy, TOMY HeMa€e HeOOX1JHOCTI MEPEBIPATH OKPEMO KOKHY THaJIO.

VY €Bpokoji 7 3BepTaEThCS yBara Ha Te, 1110 TPaHUYHUN HAINpPY>KEHUH CTaH
JOCSTA€EThCA TUIBKK TOJ1, KOJM 3HAYHA KUIBKICTh Mallb PYWHYIOTHCS OJJHOYACHO.
dakTUYHO, MOKHU MaNbOBUN (yHIAMEHT HE CTaHe MEXaHI3MOM (Y CTaTUYHOMY
CEHCl), TpaHWYHUU HANPYKEHUH CTaH HE JOoCATaeThCs. Takuih MexaH13M
CTBOPIOETHCS TEPEBUIIEHHSAM HECYy4Oi 3JaTHOCTI AEKUIbKOX IMajb, a TaKOoX
pYHHYBaHHSIM KOHCTPYKIIii, 110 3’ €HY€ TaJl.

Ananiz pyiHHyBaHHA 32 yMOBaMHU TPaHUYHOTO HAIPYKEHOTO CTaHy, MIO0
nepeadavyae MnepeBipKy BChOTO MATbOBOTO (yHAAMEHTY, POOUTHCS JOCHUTH PIIKO.
Jliist Takoi mepeBipKy MOTPiIOEH HENIHIMHUN aHai3 Nepepo3noaAlly HaBaHTaKEHHS
MDK MajgsiMd. Mo>KHa NPUITYCTUTH, 10 BIAMOBIIHUHN MEpEepO3NOALT HaBaHTAXKEHHS
MOXHa peaji3yBaTH CIIPOIICHUM CIIOCOOOM, NUIIXOM BHOIPKM PI3HUX 3HAYCHB
HECYy4oi 3/1aTHOCTI MaJji, 110 3aJieXaTh Bi >KOPCTKOCTI KOHCTPYKIii. BpaxyBanHus

KOHCTPYKI[IHHOT 5KOPCTKOCTI MOKHa BBECTH CHPOIIEHUM CIIOCOOOM 3a JIONIOMOT0I0
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koedimienta, piBHoro 1,1. Ile#i koedilieHT HE CIiJ 3aCTOCOBYBaTH, KOJHU
BPaxOBYEThCS HEIJIACTUYHUM MEepepOo3No/I1T HABAHTAXKEHHS.

VY €Bpokoji 7 3BepTaEThCs yBara Ha IHIII JBa MUTAHHA HIOJO0 Najib, KOTPi
BITHOCSITHCSL /1O HACTYITHUX TPYII:

— HEOoOXiJIHO OpaTu A0 yBaru mnaji, po3TallOBYBaH1 MO Kpasx QyHAaMEHTY,
OCKUIbKU y BHUIAJKY MO3aLIEHTPOBO HABAHTAXXEHHUX KOPCTKUX (PyHIaMEHTIB a0bo
IpU HAABHOCTI MOXMJIMX HABAHTAKEHb BOHU 3a3BHYail HABAHTAXKEH1 OUIBILIOIO
MIpOI0, HK IHII MaJTi, TOMY 1110 IXHsI TOBEIIHKA HabaraTo >KOPCTKIIlIA 3a 1HIII MaJli;

— rpymna naib, II0 IPALIOIOTh HAa CTHCK, MOXE 3pyHHYBaTUCS Yy BUIIISI
OKpeMoro OJIOKY, IO CKJIAaJa€TbCs 3 Mallb 1 IPYHTY, PO3MIIIEHOTO MIX HUMHU.
€BpoKkoJl 7 NOIMyCKae po3MIsiAaTH TaKWW OJOK y BUTJISAI OJHIET Majli BEIMKOTO
niametpy. OkpeMuii manboBUN OJI0K 3a3BUYAll aHANI3YETHCS IIISIXOM PO3PAXYHKY
BEPTUKAJIBHOI HECY4Oi 3/JaTHOCTI E€KBIBAJIEHTHOTO CYLLIBHOTO (yHIAMEHTY,
3TiJIHO 3 BIATIOBITHUMH METOJIaMHU PO3PAXYHKIB.

3po3yMiI0, WII0 TMepeBipKa pyHHYBaHHS BiJl MPOJABIIOBAHHS TaKOI'O
€KBIBAJEHTHOI'O  CYUUIbHOTO (yHAaMEHTy T[OBHHHAa BHKOHYBAaTHCS IIpH
HEOOXIHOCTI.

Takoxx 3BepraeThcs yBara Ha iHIII (akTopu, 0OOB’SI3KOBI JJIA PO3TISAY U
BpaxyBaHHsI, PU OI[IHI[I OTIOPY OKPEMUX Maslb CTUCKAIOYOMY BILJIUBY:

— MOXJIMBA HasiBHICTh CIA0KOT0 1Iapy HIXKY€ OMOPHOTO KiHLIA Mallb;

— TeOMETpisl ONOPHOTO KIHIA Majli B HOPIBHIHHI 31 CTOBOYpOM;

— MOXJIMBICTh BUHUKHEHHS €(EeKTy «IIpOOKI» MPH 3aCTOCYBaHHI 3a0MBHHUX
najib 13 BIAKPUTUM TOPLIEM.

[Ipouenypa BHU3HAYEHHS OINOpPY MHall CTUCKY B XOJAl BHUIPOOYBaHHSA
CTaTUYHUM HAaBaHTAXEHHSM IPYHTYETHCS Ha aHalli3l 3HaY€Hb OMOPY CTUCKY Rcq,
BU3HAYEHUX IT1JI YaC CTATUYHUX BUIMPOOYBaHb OJHIET a00 MEKUIHBKOX JOCIITHUX
najib. JlocmiHi nangi noBUHHI OyTH aHaNOr14H1 pobounm nansMm ¢pyHaamenty. Kpim
TOT0, BOHHM MIOBHHH1 BCTAHOBJIIOBATUCS B aHAJIOTTYHUNA IPYHTOBIM OCHOBI.

BaxnuBa Bumora, BHKIaneHa B €Bpokonl 7, MoOJsrae B TOMY, L0 NpU

IHTeprpeTalii pe3yiabTaTiB BUMNPOOYBAHHS TNaldl HaBaHTaXKEHHSIM, HEOOXITHO
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BpaxoOBYBaTH MIHJMBICTh MapaMeTpiB IPYHTY Ha MICI[l MNpPOBEAEHHS pPOOIT 1
MIHJIUBICTh TapaMeTpiB, BUKIMKAHY BIAXWICHHSM BiJI CTAHJAPTHOTIO CIOCOOY
YCTAaHOBKM Maji. [HIMMM cioBamMu, HEOOXIIHO PETENIbHO MEPEBIPATU pe3yIbTaTH
JOOCHIDKEHHST TPYHTY W pe3ylbTaTH BUNPOOYBaHHS TNalb HAaBaHTAXKCHHSIM.
Pe3ynpTaTi BUNpoOYyBaHHS Majl HABAHTAXKEHHSIM MOXXYTb MPUBECTH, HAIPUKIIA],
710 BUSIBJICHHS! PI3HUX OJHOPIAHUX YACTUH POOOYOro MaiJlaHyuKa, KOXKHA 3 SKUX
Mae€ THAUBIAYaTbHUN OMIp MaJll CTUCKY.

Sk y>ke Oyi0 BiI3HAY€HO, METOJIM IPOTHO3Y OMOPY Majlb CTUCKY, BUXOASUH 3
pE3yNbTATIB BUMPOOYBAHHS TPYHTY, MOXYTh BUKOPUCTOBYBATHCS 32 YMOBH, IIO
BOHU BCTAHOBJIEHI HA OCHOB1 BUIIPOOYBaHb MaJlb HABAHTAXKEHHSM 1 MOPIBHSIBHOTO
JOCBITTY.

Jlist ypaxyBaHHSI JOJATKOBOi HEBU3HAYEHOCTI PO3PaXxyHKOBOI'O METOAY
€Bpokon 7 mependadyae 3acTOCyBaHHS KoedilieHTa Mojieli, 000B’I3KOBOTO s
BBEJICHHS B PO3paxyHKH, JJIs1 TOTO 1100 3a0e3MeUnTH HaJiiHICTh MporHo3y. [lo cyTi,
e koeQilieHT MojeNl € KamOpoBaHUM KOE(ILIEHTOM METOy PO3PaxXyHKIB.
Opnak neranbpHa iH(OpMAIiS PO HHOTO B TIOKYMEHTI HE Tpe/ICTaBlieHa. 3HAUCHHS
Koe(illieHTa MOJeNi MOBUHHE OyTH OTpUMaHE MUISAXOM IMOPIBHSHHSA PE3YNIbTATIB
BUMPOOYBaHb CTATUYHUM HABAaHTAXXEHHSM 3 BIANOBIIHUMH TPOrHO30BAaHUMU
3Ha4YeHHSMU. BiH oOupaeTbcs 3 MeTOH 3a0€3MeueHHs 3aJaHoi HaIIHHOCTI
MPOTHO31B. 3HaueHHS KoedillieHTa MOJEeIl MOXKHa OJIepXKaTh  IUITXOM
CTaTUCTHUYHOTO aHamizy OaHKy JaHUX, IO OTPUMYEThCS IO pe3ylbTaTam

BI/IHpO6YBaHB HaBaHTAaXCHHIM.

Tema 8 Harusa 3a OyAiBHUITBOM

OcHoBHUHM mpuHIMO €Bpokoay 7 mojisrae B 3a0€3MEYeHHI KOHTPONIO M
MOHITOPUHIY BCIX IMPOIIECIB I'€OTEXHIYHOTO OYIIBHUIITBA, BKIIIOYAIOYH KOHTPOJb
AKOCT1 pOOIT Yy MOHITOPUHTY €KCILTyaTal[liHUX XapaKTePUCTUK KOHCTPYKIIIT SIK IMi]T
yac OyIIBHMIITBA, TaK 1 Miclg HOro 3aBEpIICHHSA, a TaKoX Yy 3a0e3redyeHHI

BIJIMOBITHOTO OOCIYrOBYBaHHS KOHCTPYKIIIT MIC/s 3aBepIICHHS OY1IBHUIITBA.
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VY po3aini 4 €Bpokoj 7 po3Tsal0TECS TPU OCHOBHI TEMH:

3abe3neyeHHss O€3MeKH 1 SKOCTI 3a JOMOMOTOI0 KOHTPOJIIO, HArjsay W
oOcnyroByBaHHs. BaxunBa BUMoOra mojsira€ B TOMY, 100 XapakTep 1 SKICTb
Harjisily W MOHITOPUHTY, MepeadadyeHoro s NPOEKTY, CIIBBIAHOCHUIUCA 3
TOYHICTIO, MPUUHATOIO ISl MPOEKTYBAHHS W BUOOPY TEXHIYHUX MapameTpiB 1
YaCTKOBHUX KOE(]IIIEHTIB y po3paxyHKax. [HakIie Kaxxyuu, HEOOX1THO BCTAHOBUTHU
MIABUIIEHI BUMOTU J0 HArJiAly W MOHITOPUHTY OyIiBEIbHUX pPOOIT y BUIAIKAX,
KOJM ICHY€ OUIbIlla HEBHU3HAYEHICTh Yy HAAIMHOCTI pO3paxyHKOBHX MapameTpiB 1
CTYIIEHIO TOYHOCTI MPOEKTHUX PO3PAXYHKIB.

1. BuznauenHs o0csry poOiT 1 Horo BigoOpakeHHs B OPIIIHHUX JOKYMEHTaX,
HAIpPUKIaa, y 3BITI PO T€OTEXHIYHE MPOEKTYBAHHS.

2. IInanoBe 3AliiCHEHHS HarIsiAy, MOHITOPUHTY W OOCIyrOBYBaHHS 3
BEJICHHSIM OOJTIKY.

Y po3mini 4 €Bpokoay 7 pO3MISAAETBCS MHUTAHHS BIAMOBIIATBLHOCTI
MPOEKTYBAIbHUKIB 332 BU3HAYEHHA BUMOI [0 Harjsily, MOHITOPUHTY ¢
0o0CIIyTOBYBaHHIO. 3BEpPTA€ThCS CEpHO3HA yBara Ha pIlICHHS, MPUNAHSITI
MPOEKTYBAILHUKOM, 1 3a0e3nedyeHHs iloro HeoOxinHow iHpopMaliero. OueBUIHO,
0 MPOEKTYBAJIBHUK HE MOKE BIANMOBIIATH 3a MOHITOPUHT 1 OOCIYrOBYBaHHS
KOHCTPYKIIii TiCIIs 3aBepIICHHS OyIiBHUIITBA, OJHAK BiH MOBHHEH MiJATOTYBaTH U
MPEJACTAaBUTH TEXHIUHI YMOBH Ha MOHITOPUHI 1 OOCIYyrOBYBaHHS JIJIsi TOTO, 1100
MPOEKTHI pilleHHs Oyiau MIATBEpJKEH! MiAg vac Oy[IBHULTBA 1 Michs HOro
3aBEepILIEHHS.

[MuTanHs, 110 NepeBIPAIOTHCS M1 Yac Oy1IBHUIITBA!

a) po3TallyBaHHs 1 3arajbHa cXeMa KOHCTPYKIIIi.

0) rPYHTOB1 YMOBH NEPEBIPAIOTHCS OE3MOCEPETHBO.

1) mix yac 3eMJISTHUX POOIT:

— YXWJI CTIHOK 1 JJHO KOTJIOBaHY;

— IPYHT Npu OypaBIeHHI HINap JUIs Mallb 1 aHKEPHUX KPITJICHb;

2) HenpsiMa MepeBipKa, HANPUKIIAL, M1 Yac:

— 3aHYpEHHS Majb;

— 3aHypEHHS LIIYHTA;
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B) CTaH I'PYHTOBUX BOJI:

— -Teduis 1 TUCK IMOPOBOT BOJIH;

— -e(peKTHBHICTH T'1IPOTCOJIOTTUYHUX 3aXO011B;

I') OCIIaHHS i mepeMillleHHS KOHCTPYKIIi, CTIHKICTh BUIMOK 1 KOTJIOBaHIB;

1) TAMYACOBI MIATPUMYIOU1 KOHCTPYKIIIT;

€) BIUIMB Oy/AIBHUIITBA Ha HaBKOJIUIIHIO 3a0Y/I0BY;

) TUCK IPYHTY Ha MiANIPHI CIOPYAH;

1) OXOPOHA Mpaiii.

VY posnuni 4 He 3a3HAYEHO JIOKJIAJHI BUMOTHU JO SKOCTI POOIT, IS 4Oro
MOBUHHI OyTH 3pO0JIeHI MOCWJIAHHS Ha Pi3HI CTaHJIAPTH, L0 BITHOCSTBHCS 10
OyIIBHUIITBA CHEIIAIbHUX M€OTEXHIYHUX KOHCTPYKIIIH.

VY Oaratbox BHNAAKax caMmi TNPOEKTYBAJbHUKU BU3HAYAIOTh CTYIIIHb
«BIAMOBITHOCTI», MO0 ILBOTO BECh PO3JLT SBISE COOOK MPOCTUN TMEpeNiK
KOHTPOJIBHUX MEPEBIPOK, 110 HAraly€ MPOEKTYBATbLHUKOBI PO MUTAHHS 1 (haKTOPH,
HeoOX1mH1 abo OaxkaHi Ui PO3TJIAAYy B pi3HUX oOcTaBMHax. OOcAr Harsmy,
MOHITOPUHTY ¥ OOCIYrOoBYBaHHS 3aJ€XHUTh BiJ XapaKT€PHUX PHUC MPOEKTY M
IPYHTOBUX YMOB.

Tak camo sK 1 B IHIIMX YacTUHAX €BPOKOJNY, Y CHPaBXHBOMY PO3JUII HE
BU3HAYAIOThCS AOTOBipHI yroau. I[IpoTe Bka3zyeThes, K1 3aBJIaHHs MMOBUHHI OyTH
BUKOHaHI 1 sikuit o0csr iHdopmalii noBUHEH OyTH HaJaHUH.

VY po3niii He po3TIIsSIat0ThCS BUMOTH J10 OXOPOHU Mpalli Ha MICII1 TPOBEICHHS
pOOIT, MO IbOMY MUTAHHIO CJI1]] TOCUJIATUCS Ha HAI[IOHAJIbHE 3aKOHOJIaBCTBO.

XTO TOBHUHEH 3IIMCHIOBATH HAarsj, MOHITOpHHI 1 oOcimyroByBanHsa? Lle
MUTaHHS HE PErjaMEeHTYEThCA, OJHAK Nepen0adaeTbCsi MOKIUBICTh MOCIITOBHOTO
oOMiHy 1H(pOpPMAIlIEI0 MK MPOEKTHOIO 1 OYIIBEILHOIO0 OpraHi3alisiMy 1 HaJaHHIM
HEOOX1HOTO 00CIYroByBaHHSI KOHCTPYKIIIT MPOTATOM CTPOKY ii eKcruryaTalii. 3BiT
PO Teoe3UYHl pOOOTH TMpU3HAYEHUN [JI1 3a0€3MeUeHHs] HEeOOXITHOTO0 OOMIHY
1HOpPMAIlIE0 NUIIXOM BKIIIOUEHHS TUIaHY HarJIsA1y # MOHITOPUHTY 32 BUKOHAHHAM
3a3Ha4eHUX poOIT y XOAl OyAIBHUILITBA M MYHKTIB, IO TEPEBIPAIOTHCS B X0l

oOcnyroByBaHHs. BuTsru 31 3BiTy po reoTexXHIYHE MPOEKTYBAHHS, 110 BIAHOCATHCS
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70 BUMOT MOHITOPHHTY 1 OOCIYrOBYBAaHHIO IIicIisi 3aBEpIICHHS OyIIBHHUIITBA,
MOBUHHI HAJ]aBaTUCS 3AMOBHHUKOBI.

VY nonatky J no €Bpokony 7 AaeThCcs Mepeik HaWOIbII BaXXJIMBUX MUTAHb,
PO3IJIIHYTHUX MiJ1 yac Oy 1BHUIITBA.

[luTaHHs OXOpPOHM Tpalli OKPEeMO He OOroBOPIOIOTHCS B €BpoKoAax, Iie
MpeIMET O3Sy HalllOHATBHUX IIPABUII OXOPOHU 3/10poB’4 i paiti. OgHak ocola,
0 TEpeBIpsi€ XiJ TEOTeXHIYHMX poOiIT, 3000B’s3aHa 3a0e3medyBaTH 3aXUCT
POOITHUKIB, 110 NTepeOyBalOTh, HAMPUKIIAJ, Y KOTIOBaH1, BiJl MOKJIUBOT'O OOBaJICHHS
HOTro CTIHOK.

Harnsn, 3rigHo 3 €BpokooM 7, IpUITyCKA€E NEPEBIPKY SIK MPOEKTYBAHHS, TaK
1 OyaiBHuuTBa. HeoOXigHO po3poOMTHM IUIaH, LIO0 BKJIIOYAETHCS Y 3BIT MPO
reOTEXHIYHE MPOEKTYBAHHS, 3MICT SIKOTO 3aJIEKUTh BiJ MacmTady ¥ CKIIaJHOCTI
MPOEKTY, TpeAcTaBieHoi reoTtexHiyHUMH KateropisMu (GCsg). Skmo mnpoekt
BITHOCUTBCSL JO TEOTeXHIYHOi Karteropii 1, Harisag moxe OyTH oOMexeHui
BI3yaJIbHUM OTJISIIOM OCHOBH, TOBEPXHEBUM KOHTPOJIEM SIKOCTI 1 IKICHOIO OLIIHKOIO
EKCIUTyaTallfHIX XapaKTepUCTUK KOHCTPYKIIII MiJ] Yac 1 BiApasy MicIisl 3aBEPIICHHS
OyIIBHUIITBA, IIJTKOM MOJIMBO, IO IIbOT0 Oy1e Aocuth. [loganbiimii MOHITOPUHT
1 00cyroByBaHHs, IMOBIPHO, HE OyJe MOTPIOHO. SIKIIO MPOEKT BIAHOCHUTHCS 10
re0TEeXHIYHOI KaTeropii 2, MOXIJIHUBO, Oyae MOTPIOHO BU3HAYEHHS XapaKTEPHUCTUK
OCHOBU a0 XapakTepy NepeMillleHHs KOHCTpYKIi. BumpoOyBaHHS TIpyHTY Ha
nedopmartlii M HaBaHTAXKEHHSM, MepeBipka MNajlb a00 BUBYEHHS IIUIBHOCTI
HACHUITHOTO IPYHTY 3a MiAMIPHOI0 KOHCTPYKIIEIO — 11€ MPUKIIA I MOHITOPUHTY, SKUN
MO>K€ 3HaJOOUTHUCS SISl IPOEKTY T€OTEXHIYHOT KaTeropii 2.

Baxxnua Bumora €Bpokoj 7 moJiirae B TOMy, 1100 3BITH PO TaKi MEepeBIpKU
CUCTEMAaTU4HO 30epiranucs 1 Oynu AOCTYIHUMH JUIsl MPOEKTyBalibHHKA. Huxue
3a3HaveHl 1aHi, 000B’SI3KOB1 JJIs1 BITOOpaXKeHHs y 3BITax:

— B&XJIMB1 XapaKTEPUCTUKU W BIACTUBOCTI OCHOBH 1 MiJI3EMHUX BOJI;

— TOCHII0BHICTh BUKOHAHHSA POOIT;

— SIKICTh MaTepiais;

— BIAXWJICHHS BiJ IPOEKTY;
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— BHUKOHaBYl KpECJICHHS;

— pe3yibTaTH BUMIPIB/BU3HAUYEHb 1 iX 00pOoOKa;

— CIIOCTEPEKEHHS 32 YMOBAMH HABKOJIMIIIHHOTO CEPEIOBUIIIA;

— HemnepeadaydeHi moiii.

KOHTpONbHI JOCHKEHHSIM TOJSTaloTh Yy TEpeBipll CTaHy IPYHTY U
IPYHTOBUX BOJl. BoHu mepenbavaroTe nepeBipKy NPUHHATHUX MPOEKTHUX PILIEHb,
AKIIO 1€ He0OX1AHO, 1 BUKOHAHHS MOJIAJIbIIOTO JTOCIIIKEHHS

— IPYHTY (THI 1 XapaKTEPUCTUKU IPYHTY a00 CKEJIBbHOI MOPOJIN);

— IPYHTOBHUX BOJI, BKJIIOYAIOYHM PIBEHb 3JIATaHHS, TUCK MOPOBOi BOAM 1 ii
XIMIYHUM CKJaJ, BIUIMB Ha IPYHTOBI BOAM JPEHYBaHHSM, IIEMEHTAII€I0 1
IPOKJIAJKOI0 TYHEIIB.

SIKII0 MPOEKT BIAHOCUTBCS JI0 MPOCTOI TeoTeXHIuHOi Karteropii 1, To
nepeBipKa pO3paxyHKIB, IPYHTOBUX YMOB 1 MIJ3€MHHUX BOJA MOXe OyTH oOMexkeHa
BI3yaJIbHUM OTJISIIOM 1 BUBYEHHSM MIATBEP/KEHUX JAOKYMEHTAJIbHO a00 IHIIUX
JOTUYHUX JIOKa31B CTaHy MaiijlaHudKa WpPOBEIECHHA poOiIT. K0 MpOEKT
BITHOCUTBCSL JO T'€OTEXHIYHOI KaTeropii 2, TO MOXE€ 3HAaJ0O0UTHCS TOAATKOBUMN
BIIOIp 3pa3kiB 1 iX JiabopaTopHi BUNpOOyBaHHS a00 BUNPOOYBaHHS 3pa3KiB
Oe3mocepelHbO Ha MICII MpoBeAeHHS poOiT. KpiM TOoro, mMoxke BHHHMKHYTH
HEOOXIAHICT, Y BHUKOHAaHHI BHUMIPIB/BU3HAYEHb Y paMKax KOHTPOJIBHOTO
nocnipkeHHs. HemnpsiMe NiATBEpIKEHHS BIACTUBOCTEH TIPYHTY, HANpUKIA,
BUXOJIAYM 31 3BITIB MNpo 3a0uBaHHS TMajdb, MOBUHHE odopmiaTUCcS U
BUKOPUCTOBYBATHUCS MPH PO3IIISII1 IPYHTOBUX YMOB.

BbyniBenpHi poOOTHM MOBMHHI MEpPEBIPSITHCS 3 METOI 3a0e3MedyeHHs iX
BIJIMOBIHOCTI METOJWKAM, NPUUHATUM JUJIi TPOEKTYBAaHHS M pO3paxyHKIB 1
JOKYMEHTaJIbHO OGopMIIeHUM Y 3BITI NMPO TEOTEXHIYHE NPOEKTyBaHHA. Taka
BUMora €Bpokony 7 MOXKe TMPUBECTH [0 OUIbII PETEIbHOr0 PO3IIIALY
MPOEKTYBAIbHUKAMU MOJJIMBUX METOJMIB OyAIBHULTBA # BiIOOpa)K€HHIO iX
MIPOEKTHUX PillIeHb Y 3BITI MPO T€OTEXHIYHE MPOEKTYBaHHS (HAMPUKIIAJ, IEPEeBIpKa
yKJIaJaHHs HACHUIIHOTO IPYHTY 1 MapaMeTpiB HOro yuIiIbHEHHS). 3BHYAHO

3a3Ha4Y€H1 BAMOTU HE BIIHOCATHCA 10 KOHCTPYKIIA F€0TeXHIYHOT KaTeropii 1, Koiau
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MOCTIOBHICTh OYyIBEIBLHUX POOIT HaMYacTilie HE € CKIATHOK 1 BU3HAYAETHCS
NIAPSIIHUKOM. BiIXuieHHs Bil NPOEKTHUX pIII€HB, IO CTOCYIOThCS IPYHTOBUX
YMOB 1 TIpPYHTOBUX BOJ, 1 BiI MeTOJAiB OYIIBHHMIITBA MOBHUHHI HETraHO
MOBILAOMIIATUCA 0C001, BIAMOBIIaJbHIN 32 MPOEKTYBAHHS.

HaHi, gKi MOXyTh OYTM OTpUMaHi 31 CXE€MU BEJEHHS MOHITOPHUHIY,
BKJIIOYAIOTh HACTYIIHI MapaMeTpH 1 X 3MIHY B 4aci:

— nedopmarlii OCHOBH, BUKIMKAHI CIIOPY/KEHHSIM;

3HA4YCHHA BHJII/IBiB;

3HAYCHHS TUCKIB Ha KOHTAKT1 OCHOBH 31 CIIOPY/I010;

3HAYCHHS TUCKY HOpOBOI BOJIH,

3YCHJLIA 1 IEPEMILIEHHS B €JIEMEHTaX CIIOPY/Iu.

JIst KOHCTPYKIIIH, 10 BIAHOCATHCSA JO T€OTeXHIYHOI Kateropii 1, JOCUTH
BUKOHAHHSI BI3yaJbHOTO OTJIANY, Y TOM Yac SIK JJi1 KOHCTPYKI(IH, 110 BIAHOCSTHCS
710 TEOTEXHIYHOI KaTeropii 2, MOHITOPUHT KOHCTPYKIIIT MOX€E BKJIIOYATH BUMIpU B
oOpaHux Toukax. JlJisi KOHCTPYKIiH, 1110 CTaBIATHCS 10 T€OTEXHIYHOI Kareropii 3,
€Bpokosi 7 pEeKOMEHAY€E MPOBOJAUTH aHajl3 pOOOTH KOHCTPYKII Ha IMiJACTaBl
BUMIpIB B 00paHUX TOYKax. Bumora BUKOHYyBaTH MOHITOPUHI 1 peKOMeHAAIIl 31
30epiraHHs 3BITIB HE IMOBUHHI npea’ aBISATUCS TUIA BUKOHAHHS
PSAZOBUX TE€OTEXHIYHUX pOOIT, MPUTAMAHHUX Ji KOHCTPYKIIM T'€OTEXHIYHUX
kareropid 1 1 2. ¥V Bumaaky npoctux (yHIaMeHTIB iX oOcSr MOBHHEH OYyTH

MIHIMAJIbHUIA.
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