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- BUCHOBKH IIPO TEXHIYHUH CTaH OyiBEIbHUX KOHCTPYKIIii;

- peKoMeHJAIlil 00 YCYHEHHS BUSBJICHHX IMOIIKOKEeHb, Nedopmalliii adbo BiIXUICHb
BiJ OyiBeTbHUX HOPM 200 MOKpAIIaHHS BIACTUBOCTEH KOHCTPYKIIii Oy TMHKY:;

- BUKOHABIIIB.

TakuM 9UHOM, PO3TJISTHYTa HOPMAaTHBHO-TEXHIYHA JIITEpaTypa, CXeMa Ta MOCIIiIOBHICTh
BUKOHAHHS O0OCTeXEHb, OIIHKM TEXHIYHOTO CTaHy Ta Hecy4doi 3MaTHOCTI OyIiBelIbHHUX
KOHCTPYKIIIM, a TakoXX 3MICT 3BITY 3a iX pe3yJibTaTaMH J03BOJISIIOTh JOCTaTHHO IOBHO
MIArOTYBAaTHCA 10 3AIACHEHHS TEXHIYHOI JIarHOCTUKH OKPEeMHUX OYIiBEeIbHHX KOHCTPYKIIii,
KOHCTPYKTHBIB 1 OYJJHKIB y I[IJIOMY.

Cnucok nitepatypu

l. «IIpaBuna oOcTexeHb, OLIHKM TEXHIYHOTO CTaHy Ta Hacnopru3anii BUpoOHMYMX OyniBens 1 cropyny,
3aTBEP/KEHI CIUTPHUM HakazoM JlepkaBHOTO KoMiTeTy OyNiBHHUIITBA, apXiTEKTYPH Ta YKHUTIOBOI MONITHKA
VYkpaiau Ta JlepkHarmasmgoxopoHmpani Ykpainu Bing 27 muctomana 1997 poky Ne32/288 i Bim 30 Gepesns
1998p. Ne62/48, i3 3MiHaMu Ta TOOBHEHHAMH Bix 28 mumast 1999p. Nel184/140.

Oneprxano 16.08.10

YK 624.014

I' 1. llopTHOB 10L., KAaHA. TeXH. HayK, A.Il. /IBopHiYeHKO KaH/. TeXH. HAyK
Kiposoepaocvruii nayionanvhuii mexuiunuil ynisepcumem

JlocBig aBTOMATH3aIlli pO3paxyHKiB IPU BUKOHAHHI
KypcoBoi po0oTHu «bamouHa KiiTKa»

B crarTi 00roBOpIOIOTBCS METOAMYHI acHeKTH aBTOMaTu3allii po3paxyHKIB NpPU BHKOHaHHI KypCOBOI
pobotu «banouHa kiiTkay Kypcy «MeTaneBi KOHCTPYKLII» 3a JOMOMOIOK PO3paxyHKOBO-OOYHCIIOBAIBHOTO
nporpamuoro komiuiekcy SCAD for Windows
cTaii, coprameHT, npodini, rHyYkicTh, 60aTH

B nmanwmii yac pocre monuT Ha (axiBIiB, MISTIBHICTh SKHUX IOB'I3aHA 3 MPOEKTYBAaHHSM,
BUTOTOBJICHHSM 1 MOHTa)XEM METaJIeBUX KOHCTPYKIIW. J[Js1 OBOJIOMIHHS Ii€I0 CHEIialbHICTIO
HEOOX1AHO BONOAITH 0a30BUMM 3HAHHSIMH, BIAMOBIIHUMH BHUMOTaM pPOOOYMX MPOrpaM TaKHX
yu0OBUX IUCIMIUIIH SIK MareMaThka, (i3uka, TeopeTHYHa MeXaHika, Omip MaTepialis,
OyIiBeiabHA MEXaHIKa.

Kypcu omopy warepianiB, OyIiBenbHOI MEXaHIKH, METAJIEBHX 1 3ai300€TOHHHUX
KOHCTPYKIIH 000B'I3KOBO MOBHHHI BKJIIOYAaTH BUBYEHHS CyYaCHUX PO3PAXYHKOBUX KOMIUIEKCIB,
IO JIO3BOJISIIOTH PO3paxyBaTH CKJIagHI MeTayneBi abo 3ami300eTOHHI KOHCTPYKIi, BHOpaTH
MeTanonpokar abo apMyBaHHS BIAMOBIIHO JO BITUYM3HSHHX a00 3apyODKHHX CTaHIApTiB,
BUITYCTUTH HEOOXimHI poOoui kpecneHHs 1 crnenudikamii. [Ipore, CKOpOYEHHST ayJUTOPHOTO
TOJMHHUKA, BIJJBEJICHOTO HA BUBUEHHS JAAHUX JUCLUIUIIH YTPYIHsSE€ OCBOEHHS i1H(pOpMaliiHUX
TEXHOJIOT1 4yepe3 3HWKEHHS 00'eMy TEOpEeTMYHMX 3HaHb. [IpoOieMaTnyHO HABUMUTHU CTYAEHTA
KOPUCTYBATHUCS CHELiaIbHUMU KOMITFOTEPHUMH IIporpamMaMu JUIsl pO3paxyHKy Kapkaca Oy[iBii,
SKIIO BiH HE 3HA€ METOJY KIHIIEBHX EJIEMEHTIB, 3aKJIaZICHOTO B OCHOBY POOOTH ITHX IMPOTpam.
[HkeHepy HEOOX1HO MaTu YSIBIEHHS MPO Te, sIK MaTEeMaTHYHO (OPMYIIOETHCS 3ajaya 1 10 €
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YHCEIbHUMH METOJIaMH iX pimeHHs. be3 1poro Bakko OOTpyHTYyBaTH BHOIp pO3paxyHKOBOI
CXEMH 1 IPABUIILHO OIL[IHUTH TOCTOBIPHICTh OTPUMAHUX PE3YJIbTATIB.

MaiioyTHIM  (QaxiBISIM-IPOEKTYBaJbHUKAM  HEOOXIJTHO  OMNAaHOBYBaTH  HaBHKaMU
3aCTOCYBaHHS MPOOJIEMHO-OPIEHTOBAHUX MPOrPAaMHHUX KOMIUIEKCIB, IO J03BOJISAIOTH LIBUJKO 1
e(peKTUBHO BHpINIyBaTH MpakTW4Hi 3amadi. Ha xadenpi «byxiBenbHi, AOpOXKHI MamuHH 1
oyaisauuTBo» KHTY B yuboBOoMy mpolieci BUKOPUCTOBYIOTHCS IporpamHi komriekcu “JIIPA”,
“SCAD”, “Avtocad”, ”Kommac®. YV mipy BXO/KEHHS B KOHKPETHY MPAKTHKY MPOEKTYBAaHHS a00
HAayKOBUX JOCHIPKEHb HEOOXiTHO OCBOIOBATH 1 IHIII MPOTpamMHi MPOIYKTH, IO CTAHOBIATH
OCHOBY CYYaCHHX KOMITTOTEPHUX TEXHOJIOTIH, 00CIIyTOBYIOUYNX OYIiBEIbHY 1HIYCTPIFO.

Cxnagnimi  komrmuiekcu (ANSYS, ABACUS, COSMOS) BuBYaloThCS MpH MiATOTOBII
MaricTpiB i acIipaHTiB.

Buma ocBita B Hamiiii KpaiHi, yBIWIIOBIIM 1O OOJOHCHKOE YTrOAM MO MOAAIBIIOMY
PO3BHUTKY CUCTEMH OCBITH, IEPEXOAMTH BiJl MPUHIUITY “HABYATH O NPUHIHITY ‘“‘3a0e3MeUeHHS
MOXJIMBOCTeH Ui BHBUEHHS . OcoOnMBOro 3HauyeHHs HaOyBalOTh aKTHBHICTh 1
[UTECTIPSIMOBAHICTh CTYJeHTiB. MaiOyTHIM (haxiBISIM-TIPOEKTYBaJbHUKaM HEOOXiTHO Oararto
yacy yAUISATH CaMOCTIMHIM MiATrOTOBIL, ONAHOBYBAaTH HAaBUKaMH 3aCTOCYBAaHHS HPOTPAMHUX
KOMILJIEKCIB.

B mux ymoBax BesMKe 3HAUEHHS Ma€ METOAWYHE 3a0e3MEeUCHHs MpOoliecy HaBYaHHS, 110
NoeaHy€e 0a30By TEOPETUYHY ITiATOTOBKY 3 OCBOEHHSIM MPOTPAMHHX MPOIYKTiB.

B mporpami BuBYeHHs Kypcy «MeTaneBi KOHCTPYKLID» HpPOEKTyBaHHS poOOYOro
MaiilaHYMKa € KIACHYHUM CIIOCOOOM TpuAOaHHS TOCBiMy NMpOeKTyBaHHA. lIpu mpoekTyBaHHI
CKJIaJOBUX OaJIOK, BY3JiB CHOJYYEHHsS OaJOK, MOHTaKHUX CTHUKIB BUKOHYETBHCS PO3pPaxyHOK
MIPaKTUYHO BCIX OCHOBHUX BUIB HAIPY)XCHOTO CTaHy EJIEMEHTIB i iX 3'€HaHb.
Bu3HaueHHs onTHMaJIbHUX MapaMeTpiB 0al04YHOro MaiaHUYMKa 1 110 BXOJATh B HET €JIEMEHTIB
MOB'SI3aHO 3 HEOOXINHICTIO BHOOPY pillIeHb, ONTHUMAJBHICTh SKUX HE OYEBHIHA, BUHHUKAIOThH
CHUTYyaIlil, KOJIM BUMAraeThCs 3MIHIOBATH PaHIIIE YXBaJICHI PIIIICHHS.

Ha xadenpi «byaiBenbHi, 1opoxkHi MamuHu 1 OyaiBHuNTBO» KHTY 3MmicToBHUN MOAYIh
«banmouHa KiiTKa» MpPUITyCKae CTBOPEHHS PO3PAXYHKOBUX CXEM, BHUKOHAHHS PO3PAXYHKIB 1
PO3pOOKyY ecki3iB 6€3 3aCTOCYBaHHS MPOrPaMHUX KOMILUIEKCIB B Yac, BiIBEICHUI Ha MPOBEACHHS
IIPAKTUYHUX 3aHATh, @ TAKOXK 1HIMBIAYaJbHOI POOOTH 3 BHKJIagaueM. BHKOHaHHSA po3paxyHKY
YPyUHY BXOIHMTH OOOB'S3KOBOIO CKJIAJIOBOI0O B KypCOBE MPOCKTYBAaHHS 1 CIpHUS€E PO3BUTKY
TBOPYOTO IMiIX01y MaHOYTHHOTO 1HXXKEHEPA-KOHCTPYKTOPA JI0 MPOIIECY MPOCKTYBaHHS.

OTpumani MaTepiald € OCHOBOIO JJIsI pPO3POOKH 3alMCKU MOSCHIOBAIBHOI 1 rpadivHoi
YACTUHH NIPOEKTY.

Ham mocBin mokasye, 1o Jjisi TOYaTKOBOTO OBOJIOAIHHS HAaBUKAaMU MPH BUKOHAHHI TaHOT
KypcoBoi poOOTH [JOLIIBHO BHKOPHCTOBYBATHM Iporpamy - Kaiubkyusatop «Kpucram», mo
BXOJUTh B TMAaKeT pPO3paXyHKOBO-OOUMCIIIOBAIBLHOrO mporpamuoro kommekcy SCAD for
Windows.

CrasieBi KOHCTPYKIi XapaKTEpU3YIOThCS  BEIUKOIO PI3HOMAHITHICTIO TMONEPEYHUX
nepeTuHiB. J{s cTaneBUX KOHCTPYKIIIA 3MiHA HECYUOl 3/IaTHOCTI MOB's3aHa 13 3MIHOIO T€OMETpii
MEPEeTHHY, a TaKOX 13 CTIHKICTIO eJeMeHTIB 1 ix okpemux yactuH. Kanbkymsrop «Kpuctam»
MPU3HAYCHUN JIsi BUKOHAHHS TEPEBIPOK €JIEMEHTIB 1 3'€HaHb CTAJIEBUX KOHCTPYKIIN Ha
BinnmoBigHicTh BuMoram CHull I1-23-81*«CranpHble KOHCTPYKIMI». Po3poOka opieHTOBaHa He
TITBKK Ha JOCBIIYEHOTO TPOCKTyBaJbHUKA, ajlé 1 Ha KOpPUCTyBada HE MOYXKE BHCOKOL
kBamiQikarii, sKuii He OOOB'SI3KOBO PO3OMPAETHCSA y BCIM TOHKOCTI 3aCTOCYBAaHHS JOCHTH
CKJIAJTHOTO HOpMAaTUBHOTO JokyMeHTa, sskuM € CHull I1-23-81* 1 Toif Habip TOKyMEHTIB, Ha SIKi
B CHull natotecsi 30BHiIIHI mMocuiaaHHA. Takuil KOpUCTyBay MOBMHEH OYyTH YNEBHEHHH, 110
3aCTOCYBaHHsI CIEIialli30BaHOl IPOrpaMu Mo30aBUTh HOTO BiJ CYMHIBIB II0JI0 TIOBHOTH 1 SIKOCTI
BCIX MEPEeBIPOK KOHCTPYKINI Ha BIANOBIAHICT, BHUMOTaM HOPM. TOOTO Mporpama IMOBHHHA
MOBHOIO MIpOI0 BUKOHYBaTH (yHKIII KBamidikoBaHHOI ekcrepTusu. OO0'€eKTamMu poO3Tisiay B
nporpami «Kpucram» € TIIBKM CTPMXKHBOBI KOHCTpYKuii. KanmpkynsTtop opieHTOBaHMI Ha
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BUKOPHCTOBYBAHHSI JJOCTATHBOTO IS IPOCKTYBAaHHS POOOYOro MaigaHunKa HAOOPY MOMKIIMBUX
MIOTIEPEYHUX MEepeTUHIB eneMeHTiB. llepenOavaeTbcss — M'ATHAAUATH THUMIB  MONEPEUYHUX
MEPETUHIB CYIIBHOI 1 KPi3HOi KOHCTPYKIIi (YOTHPH THUIH MPOKATHUX MPOdiNiB, TpH THUIH
NEpeTUHIB,  3BapEeHUX 3 JIUCTIB, 1 BICIM THIIB CKJIAJOBUX IMEPETUHIB, IO HAOMPalOTh 3
npokatHux mnpodimiB). KanbkynsaTop aBTOMaTHYHO 3a00poHsE€ poOOTY 3 KOHCTPYKTHBHO
HEBAATMMM TNepeTHHaMu abo 3 KOH(DIrypamissMu BY3JIOBHX 3'€lHaHb. 3 I[I€l0 METOIO
nependavyaeTbCsl BXITHUNA KOHTPOJb JAHHUX, IO 3aJal0ThCs, 1€ BHKOHYIOTHCS TEpPEBIPKH Ha
BUKOHAHHS KOHCTPYKTHUBHMX oOMexeHb CHull (Hanpukinan, mpaBusl po3CTaHOBKH OOMNTIB) 1
KOHCTPYKTHBHUX OOMEXEHb, BBEJCHHX B KaJIBKYJSTOp PO3POOHHKAMH (HETIPUITYCTHUME
30M>KEHHS TUIOK KPI3HOTO NEPEeTUHY, Ay>Ke KPyTi a00 AyKe MOJIOTi CIOMyYHi rpaTu 1 T.IL.).

B 3aranpHoMy Bunaaxky Kpucrtanm BHKOHYe TIJIBKHM HEPEBIPKM IPOMOHOBAHUX HOMY
KOHCTPYKTUBHUX DIllIEHb CTPUKHBOBUX E€JIEMEHTIB 1 3'€JlHaHb, aje HE CTBOPIOE TaKi PIILICHHS
camocTiitHo. [IpoTe uIs TakuX KOHCTPYKTUBHHUX €JEMEHTIB, IO 9aCTO BHKOPHCTOBYIOTHCS, SIK
MpocTi OanKu, KOJOHU 1 AesKi TUIK (epM € MOXIIUBICTh BUOOPY PEKUMIB MiI00pYy MEPETHHIB 3
€JIEMEHTIB COPTAMEHTY.

[IpoexTyBaqbHUKY HAJA€TCS MOXJIMBICTH THYYKO 1 OINEPAaTUBHO pearyBaTH Ha
pe3ysbTaTi BUKOHAHUX IIEPEBIPOK HAa OCHOBI IO MPEACTaBISIOTHCS WOMY BiJOMOCTEH PO
pe3yNnbTaTh BCiX BHUKOHAHUX TMEPEeBIpOK. BBOAUTHCS TOHATTA MPO KOEQILIEHT BUKOPHC-
tToByBaHH: ooMexeHHs (K), a kpurtepiit mepeBipku mpeacTaBisierbes y Gopmi max K < 1.

Came 3HaueHHs Jlo mpu 1[bOMy BU3HA4Ya€ AJs eleMEeHTa (By3ia, 3'€IHAHHS, MEPETUHY 1
T.II.) HasBHUHA 3amac MIMHOCTI, CTIMKOCTI a0o0 IHIIOr0O HOPMOBAHOTO MapamMeTpa SKOCTi
(unHHUKA). SIKIIO BUMOTra HOPM BHUKOHYEThCS 13 3amacoM, TO KoediuieHT K piBHMIA BiTHOCHIN
BEJIMYMHI BHUYEPIIAaHHS HOpPMATHBHOI BUMOTH. [Ipn HeBUKOHAHHI BUMOT HOpM 3HadeHHs K > 1,
0 CBIMYUTH MPO TMOPYHICHHS Ti€i abo 1HIIOI BUMOTH, TOOTO XapakTepusye CTYIiHb
NepeBaHTAKEHHS.

Jlnst BUManKy poOOTH KaJdbKyJsITOpa B PEXHMI aHAi3y CTPHIKHBOBOTO €JIEMEHTa, a
TaKOX ISl PEKUMIB TIepeBipKH OanoK, KOJIOH 1 pepM 3HAUEHHS BCiX OTpuMaHHUX KoedimieHTiB K
BHBOJIATHCS Ha €KpaH y (OopMi HAOYHOI JiarpaMu YMHHHUKIB. Lle 1ae MOXIUBICT KOPEKTYyBaTH
HEBAAJy KOHCTPYKLIIO 3 YpaxyBaHHSM BCiX YMHHHKIB, IO BPaxoBYIOThCS. OKpiM I[bOTO, JUIS
HallBa)XJIMBIIIOrO BUMAIKY POOOTH KaJlbKYJSATOpPA, KOJIU PO3IVISIIAETHCA KOHCTPYKIS CTPUKHSA
JIOBUIBHOTO TpPU3HAYCHHS 3 OJHUM 3 BKAa3aHUX BHILE THUIIB TONEPEYHUX NEPETHHIB €
MOXIMBICTB MOOYTyBaTH 00JIaCTI HECYUOi 3JaTHOCTI JAHOTO TIEPETUHY TPH il Ha HHOTO PI3HUX
nap 3yCwib, SIKI MOXYTh OyTH NMPHUKIAJCHHNA 10 JAHOTO MEPEeTHHY. 3a JIOMOMOIOI0 Kypcopa
MOHa 00CTEXyBaTH BCIO MPEJCTaBlIeHy Ha rpadiky 00acTh 3MIHU 3yCHJTb.

KanpkynsaTop Mae MICTHAAIATh PEXUMIB poOOTH, iX (YyHKUIIOHATbHE NPHU3HAYCHHS
CTUCJIO omucaHo Hwxk4e. [lepmn n'saTh pexuMiB € AOMOMDKHAMH. BOHW MOBHHHI 3a0e3MeUnTH
KOPUCTYBayy AONOMOTY IIpH MOILIYKY iH(pOpMaii.

Craini — OCHOBHOIO 3aj1a4eto € peanizamis pekomenaanii CHull mo BuGopy mMapox craii
(Ta6.50*). Kpim TOro, BHAArOThCs AOBIAKK MpPO BiAMOBiIHICTH KiaciB crani mo CHull (mo
I'OCT 27771-88) mapkax crani o OCT a6o TV (tabn. 51.6) i AO0BIAKOBI JAaHi MPO MEXaHIYHI
XapakTepucTHkH (Tabdm.517%).

CopTaMeHT METaJONPOKATy — PEXKUM A€ MOXJIMBOCTI TPOTJISIAHHSI COPTAMEHTIB 1
BiO0py npodiniB npokary B 6a3y JaHUX KOPHCTyBaya.

boatn — pexuM TOBHMHEH MaTH MOKJIMBICTh MPOTJISAaHHS COPTaMEHTy OOJTIB 3
BKa3iBKOIO iX KJjacy.

['paHWuHI THYYKOCTI — PEXHUM TNPU3HAYCHHUH I8 TIeperyisiay 1 BUOOpPY 3HAYCHb
IpaHUYHUX THy4KocTel o pekomenpamisx CHull (tabm.19* 1 20%*).

Koedimientn yMOB poOOTH — pEKUM TPU3HAYEHUN I TEPETysay 1 BUOOPY 3HAYCHD
KoeiIlieHTiB yMOB poOOTH el1eMeHTIB 1 3'enHanb 1o pekomennamisx CHull (tabn. 6%, 35%. 44%*.
46 148).
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I'eomeTpruHi XapakTEepUCTHKH — IIMM PEXKHMOM PpEANi3y€eTbCS OOUYMCIIEHHS BCiX
TE€OMETPUYHUX XAPAKTEPUCTUK MTONEPEUHOTO NEPETHHY .

Po3paxyHKOBi JOBXHHM — TyT peasli3oBaHi pekomenmarii 3 tadbm. 11. 12. 13* i 17.a 3
CHull (puc.5.).

Omnip mepeTnHiB — B IIbOMY OCHOBHOMY pEXHMi POOOTH KaJbKyJATOpAa PEXKHMI
BU3HAYAIOTHCS KOe(DilliEHTH BUKOPUCTOBYBaHHS OOMEXKEHb JIJIs1 OYyAb-SIKOTO 3 M'SITHAILSATH TUIIIB
norepeyHnx mnepeTuHiB. IlepeBipku BUKOHYIOTBCS MO BCiX myHKTax posniry 5 CHull. mo
IUTOCKiH 1 MPOCTOPOBIN cXeMax HaBaHTAXXEHHS MPHU A1l TOBUIBHUX 3ycHiib. OKpIM pOo3paxyHKy Ha
[IJIKOM TICBHE HABAHTAXEHHS € MOXKIIMBICTh NOOYIyBaTH KpWBI B3a€MOAil it Oyab-sSKUX
JOMYCTUMHUX KOMOIHAIIIH 1ap 3yCUJlb.

BonrtoBi 3'eqHaHHS — /7151 IEBHOTO YMCIIa KOHCTPYKTHUBHHUX PillleHb OOJTOBUX 3'€/THAHB,
10 YacTO BUKOPHCTOBYIOTHCS, BHU3HAYAIOTHCSH KOCQILIEHTH BUKOPUCTOBYBAHHS OOMEXKEHb 1
OyAyIOTBCSI KpUBI B3a€MOIIT 1715 Oy Ib-SIKMX JOMYCTUMHUX KOMOIHAIIN Tap 3yCHITh.

OpukiiiiHi 3'€qHAHHS — aHAJOTIYHMI TOMEePEAHbOMY pPEXHMY, ale 3 HalopoM
KOHCTPYKTHUBHUX PillleHb, XapaKTePHUM IS 3'€ JHAHB I[bOTO THITY.

Enementu gpepm — 1eit pexum peaiizye Bci HEOOX1AHI MEPEBIPKHU €IEMEHTIB OallOUHUX
(dbepM 3 TpaTaMu pi3HUX KOHQITypamin

banku — pexum Opi€eHTOBaHUI Ha pO3IJIAA JBOTABPOBUX (3BapHHUX 1 IMPOKATHHX)
OTHOIPONITHUX OaloOK 3 pI3HUMH YyMOBaMH CHHPAETbCs (MIApHIPHI, 13 3aTUCKAHHSIMH,
koHconbHi). IlepenbauaroTbess MBOTaBpOBI MOMEPEYHI MEPETUHU 3 TpPOKaTy abo CKIaAoBi,
OyIylOTbCSI €MIOphl MOMEHTIB 1 TIOTIEPEYHUX CHJI. Ppeai3yeThCs IMOOYyI0BAa OTHHAIOYHX.
BukoHyI0TbCS BCl MEPEBIPKU MIIHOCTI 1 CTIMKOCTi, BKIIOYAIOYH MEPEBIPKH CTIHKOCTI MIOCKOT
(opMH BHTHHY 1 MICIIEBOI CTIHKOCTI CTiHOK i moymib. [y OaJiok 3 MPOKATHUX JBYTaBPIB €
MOJKITUBICTB peajlizyBaTH MiA0ip MEePETHHIB 3a TAKUM K€ CIIOCOOOM, SIK 1 ISl €IeMEHTIB (hepMm.

Criliku — peXUM aHAJIOTIYHUN TONEPEHHOMY, ajleé OPIEHTOBAHUN Ha PO3TJIsI KOJIOH i
CTIHOK PI3HOTO MOMEPEYHOTO MEPETUHY .

MicueBa CTIMKICTh — Il peXuUM pealidye MepeBipKM MICIEBOI CTIMKOCTI CTIHOK i
MOSICHUX JIUCTIB €JEMEHTIB, 10 3rHHAIOTHCS 1 CTUCIIHX, JJIS IBOTAaBPOBUX CTPIIKHIB 0e3 pedep
a0o 3 monepeyHuMH pedpamMu KOPCTKOCTI.

OmnopHi TUIMTH — PO3TJIANAIOTHCS YAaCTHHU ITUIACTHHU 0a3W KOJIOHW TIpH  PI3HHUX
BapiaHTax iX 037400JeHHs peOpaMu, € MOXKIJIMBICTh MiIIOpaTH HEOOXiTHY TOBLUIMHY IUTUTH.

OrunHaroui — 11 6aJOK 3 PI3HUMH YMOBAaMHU CITUPAETHCS OYIYIOTHCS OTMHAIOY1 SITIOPHI
MOMEHTIB 1 MONEPEYHUX CHJI IPU Aii MOCTIHHUX 1 THUMYaCOBUX HABaHTAXKCHb.

KopuctyBauy mnpencTaBiseTbCsi MOXJIMBICTD HaOyayBaTH KaJIbKYJSITOp, BHOMparO4u
JesiKi 3arajbHi apaMeTpu:

— OJIMHHMII BUMIPIOBAHb;

— KaTaJIOTH METaJONpPOKaTy, 10 BUKOPUCTOBYIOTHCS (32 HUHI JIIOYMMHU CTaHIApPTaMH, 10
CKOPOUYEHOMY COpPTaMEHTY, 3a cTanaapTamMu 30-x — 50-X pokiB 1 T.11.);

— MOBa BHJaui CIIKYBaHHS, Ha SKOMY OyIyTbh MpeICTaBlIeH]l BCi TEKCTH B YIPABIISIOUUX
BiKHax 1 oopMIIeH] pe3yIbTaTH poOOTH;

— (hopMaT mpeacTaBIeHHS AaHUX (KUIBKICTh 3HAYYIIMX HU(P IpU MpeICTaBIeHH] JaHUX
y dhopMi 3 AECATKOBOIO KPAMKOI0 a00 EKCTIOHCHITIATbHOMY YSIBJICHHI);

— CTWIb BIJOOpaXEHHS pe3ysbTaTiB (MOBHE JOKYMEHTYBaHHS 3 BHJAue€l0 BCIX
PO3paxyHKOBHUX (OpPMYJ, L0 BUKOPHUCTOBYIOThCS, a00 KOPOTKUI TEKCT B SIKOMY BUBOJSATHCS
TIIBKH Pe3yJIbTaTH PO3PAXyHKY 1 MocKiIaHHs Ha BUKopuctaHi myHktu CHull);

€ MOXXJIUBICTB MPOTJISIHYTH TEKCT CTBOPIOBAHOTO 3BITYy Ha €KpaHi 1 BiApeaaryBaTH HOTO.
JUIsL 1IbOTO BUKOPUCTOBYETHCS JTOJIATOK, acouiiioBanuii 3 gopmarom RTF daitny (Hampuxmai.
WORDPAD a6o WORD).

TakuM YMHOM, BUKOPUCTOBYBAHHS KalbKynaTopa «Kpucrtam» npu BUKOHAaHHI KypCOBOi
pobotn «bamoyHa kiiTKa» M03BOJIIE OOTPYHTYBaTH BHOIp MPOKATHUX OajoOK, KOHCTPYKIIIIO
TOJIOBHOI OaJKH, ii 3'€JHaHb, OMOPHUX YACTHUH, CTHKIB 1 By3JiB CIIOJTYUYECHb.
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Bukonanus xkypcoBoi poboTtn «banodyna kimiTka» B JjBa €Talu: YPy4HY 1 3 IOJAJIBIION0
MIEPEBIPKOIO OTPUMAHUX PE3YJIbTATIB 32 JOMOMOIOI0 IOIPAaMMHO OOYHMCITIOBATIBHOTO KOMILIEKCY
JI03BOJISIE CTYJIEHTY TMpHUI0AaTH 3HAHHS, HEOOXiJHI NMPU BUKOHAHHI NMPOEKTHUX POOIT, HABUKH
po0OTH 3 HOPMATHUBHOIO JJOKYMEHTAIIIEI0, I0CB1] aBTOMAaTHU3allli pO3paxyHKiB.
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Kiposoepaocvruil nayionanbHull mexHiuHull yHisepcumem

Jlo muTaHHS €BOJIIOLIIT KOJIbOPY B apXITEKTYpl

Po3risHyTi HaliBaXXNMBIIII MUTAHHS €BOJIOLIT KOJBOPY B KOHTEKCTI CTBOPEHHS apXiTEKTOPOM IITYYHOTO
cepenosuina. OOroBOPrOETHCS MPoOIIeMa B3a€MOJIIT YTHIIITAPHUX 1 €CTETHYHHX I[IHHOCTEH HA MPUKIIAJaX aHTUYHUX
¢inocodchkux TEOpiit KOIBOPY H KIACHYHOT IPEKO-PUMCHKOT apXiTEKTYpH H MUCTELTBA.

KOJIip, KOJIbOPOBA raMa, apXiTeKTypa aHTHYHA, €CTETUKA AHTHYHA

Hewma >xonnoi mpodecii, y sikiif mepioAUnYHO HE CTABWJIUCH OJHI 1 T1 K MUTaHHS: IO, SK 1
gomy? Y Oynp-skiii mpodecii nepiofuvIHo 3IiHCHIOETBCS OCMUCICHHS ii 3aB/laHb, i 00'€KTIB i
croco6iB pobotu. B apxiTekTypi LI MUTaHHS BHUHHUKAIOTh BCE YACTIIIE i aKUEHTYIOTHCS BCE
cuipHimIe. [ TeMH OCMHCIICHHS apXiTeKTypa, HaliMOBipHimie, OJK4e 10 TyMaHITapHUX
TUCIHUIUIIH, HDK J0 NPUPOJHUYMX ab0 TEXHIYHHMX, ajie TMOHSATTS KOJIbOpPY HACTIIBKU
BCEOXOIUTIOIYE i OararorpanHe, 1o Tpebda OOOB'A3KOBO BHBYMTH W TMpoaHami3yBaTH HOTO
€BOJTIOIII0 1 PO3BUTOK. 3 OJHOTO OOKY, apXiTeKTypa BHUPIIIYE Cyry0O TEXHIUHI 3aBIaHHS, alie
3MIACHIOETHCS €M Mpolec JIOAWHOI0 1 B iHTepecax JIIOAWHHU, TOMY MpPU BHUPIMIEHHI TEXHIYHUX
3a71a4 OOOB'SI3KOBO TIOBHHHI «IPOSBISITHCHY 1 KydbTypHI miHHOCTI. I[lITydHe cepenoBwuie,
CTBOPEHE apXiTeKTOPOM, MPUITYyCKA€E B3A€MOIII0 YTHIIITAPHUX 1 €CTETUYHUX [IHHOCTEH.

OcMuCIIeHHS — HEOAMIHHMM aTpuOyT MOCTAaHOBKHU apXiTeKTypHOIO 3amadi. Hacrar yac,
KOJM OCMHUCJICHHSI apXiTEeKTypH CTaJO KIIOUYOBOIO Mpobiemoro. Ilig BIUIMBOM pi3HOMaHITHUX
00CTaBMH panTOM BUSBISAETHCS, IO 3BHYHI METOAM POOOTH M MIAXOAM JO apXiTEKTypH 1
OyZIBHMLITBA HE MOXYTh BIJNOBIJaTH HOBUM BUMoOTraMm. MiCbKe JKUTTS YCKJIAJHIOETHCS B
MMOBHOMY PO3YMIiHHI: 3pOCTa€ PUTM JKHUTTS, YCKIATHIOIOTHCSI KOMYHIKATUBHI W CTPYKTYpHI
B3a€MO3B'SI3KM  apXITEKTYPHOTO TpocTopy. BinOyBaeTbcs NpPOTHUCTABIEHHS MPUPOJHOTO 1
mTy4Horo Janama@driB. Pexnama MIITHO «yBIWIUIa» B apXiTEKTypHHUH MPOCTIp MicTa W mpu
MIPaBUIILHOMY OCMHCJICHHI 1 BUKOPUCTaHHI MOKE JIOCUTh PEajbHO BUOYAOBYBATH CHPUNHHATIUBY
JFOIMHOIO YaCTUHY apXiTEKTYPHOTO CEPEIOBHIIIA.

Teopist — gocuth crneuudivyaa popmMa OCMHUCIEHHS, 1 B apXITEKTypl OCMHUCIEHHS PiAKO
MiTHIMAETHCSI HA PIBEHb YIMOPSAKOBAHOCTI ¥ JIOTTYHOI HECYNEPEYHOCTI, HEOOX1THOI JIJIs TEOopii.
BubGepemo ansi aHanizy iCTOpUYHY €BOJIOLIIO KOJbOPY 1 Yepe3 HbOTO CIPOOYEMO OCMHUCIUTH
PO3BHUTOK MOHATH KOJILOPY, TAPMOHIi KOJIbOPY 1 KOJIOPUTY B apXIiTEKTYPi.
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