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Y3ATAJIBHEHI KOOPANHATH PEAYKOBAHUX MOI[EJIEﬁ
B 3ATAYAX JTUHAMIKH OBOJIOHKOBUX KOHCTPYKIIHA
HEPET'YJIAPHOI CTPYKTYPH

BukiaieHo anroput™ po3B’ i3aHHS 33a1adi PO BIACHI KOJIMBAHHS 00OJOHKOBHUX KOHCTPYKIIH
HEPeryIspHOI CTPYKTYPH, SKHH IPYHTYETHCS Ha MOJIOKCHHSIX METOLY MiAKOHCTPYKIii. Moznenb
KOHCTpYKIII nependadae po3aineHHs ii Ha okpeMi (pparMeHTH IO IPAHUIIM, SIKi 9iTKO BU3HAYAIOTH
Ha cTaJii CTBOPEHHs KOHCTpYKLil. B Mexax KoxHOro (parmeHta OymyeThCsl peryispHa CiTka
CKIHYCHHUX eIEMEHTiB i3 3a0e3MeUcHHAM CIHIBIAAIHHS BY3IiB Ha TPAHUINX CYMDKHHX
¢parmenrtiB. CuiBeignomenns MCE OynyroTbes y mepeMimeHHsX. 3a y3araabHEHI KOOPIHHATH
PIBHSHB PyXy PEIyKOBaHOI MOJENI KOHCTPYKLII NPUHHATI KoH}Irypauii rpanuns ¢parMeHTiB i
¢opMu KonmMBaHR IX BHYTpIIIHIX oOnacTelf, sKi yTOYHIOIOTBCA B IiTepalifHOMy Ipomeci
BU3HAYCHHS YaCTOT BJIACHMX KOJMBAHb, YHMCIO SIKHX | TOYHICTH OOGYHCICHHS MPU3HAYAIOTHCS
3a3/1aJ1eriab.

3agayi qUHAMIKM OOOJIOHKOBMX KOHCTPYKIIH, SIKi € OCHOBHIMH HECYYHUMH
€JeMEHTaMH MalluH 1 OyaiBeNb € BXKIMBUM pPO3JUIOM 3a0e3nedeHHs ix
HanifiHocTi. [lo mepiie, MOTpiOHO BHM3HAYWTH AWHAMIYHI XapaKTEPUCTUKU
TaKUX KOHCTPYKIIiH, 3HAHHS SKUX BUKIIOUAE MOKIHBICT PE30HAHCY, 110 IPYTe
— (hopMu BIaCHUX KOJHMBaHB, SIK OPTOTOHAJBbHI BEKTOPH, BHKOPHCTOBYIOTHCS Y
SIKOCTI 0a3ucy TpW PO3B s3aHHI 3a7ad Ha [0 JUHAMIYHAX HaBaHTaXXEHb
JIOBUTBHOTO XapakTepy y MPOCTOpi i daci. 3aCTOCYBaHHS METOJY CKiHYCHHHX
€JIEMEHTIB 100 PO3B’ SA3aHHS TaKHX 3aJla4 MOTpeOye CTBOPEHHS AUCKPETHUX
Mozenell 3 BEIUMKAM YHCJIIOM CTYIEHIB BUIBHOCTI JUIa  3a0e3NedeHHs
JIOCTOBIpHOi ~ ampoKCHUMAIlii TEOMETPHYHUX 1 (I3UIHUX XapaKTePUCTHK
Mozeneii. B Toit ke dWac NMpakTUYHY IIHHICT, Ma€ TITbKH JesKka YacTHHA
HIDKYOT'O CHEKTPY BIACHHX YACTOT. Y 3B’S3Ky 3 MM BHHHUKIA IMOTpeda
moOyIOBH pPEAYKOBAHUX MOJEIEH, YUCIO CTYICHIB BIIBHOCTI SKHX CYTTEBO
MEHIIEe aHDK BHXIJHOI TUCKPETHIM Mojeni, aje 4acToTH 1 (OpMH BIIaCHHUX
KOJINBaHb BUXIJTHOI i PEIYKOBaHOI MOJENCH CIHiBMaaarTh. 11 000JIOHKOBUX
KOHCTPYKIIA pEryJIsIpHOI CTPYKTYpH CTBOPCHHS pPEAYKOBAaHHX MOJEICH
aJICKBaTHUX BUXI1JHIN MOJENI HEe BUKJIMKA€E OCOOIMBHUX TPYIHOIIIB. J[J1s1 TakoTro
BHITAJKy CTBOPCHI alTOPUTMH, SKi 3a0e3MeuyioTh pealizalliio Iporecy
iTepaliii 3 JesKOI0 YaCTHHOIO BJIACHUX BEKTOPIB CHEKTPY BIACHUX KOJHUBaHb
BHXITHOI JUCKPETHOI MoJeNi i3 3a0e3meueHHsAM MIUIBHOCTI HIDKYOI YaCTHHHU
criektpy. [Ipomec itepamiii mependayae 3a0e3neYeHHsS YMOB OPTOTOHAILHOCTI
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BIIACHUX BEKTOPiB, YHCJIO SKHX 3a3Jayieriap npu3HadeHo. [l BekTopu
YTBOPIOIOTh  CBOEPITHUKM TiAmpocTip. Po3MipHiCTE BekTOpiB, sKi HOTO
CKIIQIaf0Th, BIAMOBIA€ YHCIYy CTYIEHIB BiJIBHOCTI BHXIJHOI IHUCKPETHOL
Mozeni. ToOTo 3ajada mpo BITACHI KOJHMBAHHS peali3yeThes 0€3 3MEHIICHHS
MIPOCTOPOBOI anpoKcUMaIlii 06acTi, sika pyxaerbes. Uncrno iTepariiii 3anexuTh
BiJI MOYAaTKOBOTO 3HAYEHHS BIIACHUX BEKTOPIB. [Ipoliec MIBUAKO 3aBEPIIYETHCS,
SKIIO HAOJIDKeHI 3HAYCHHS BEKTOPIB IIOYATKOBOTO €Taly iTepariii JOCHTh
ONMU3bKi 10 AIHCHUX 3HAYCHBb BEKTOPIB, AKi CJIiJ{ BH3HAYUTH.

st 3a0e3nieyeHHs BUIE YKa3aHOT YMOBH, MMOOYTyeEMO HAOIMKEHI BEKTOPH
BJIACHUX KOJHBAHb 32 METOJOM 0a3ucHUX BY3IiB. CyTh IIOTO METOJY IOJISATAE
B TIM, W0 Y BHIAAKy BHKOPUCTAHHA (YHKIIA IEpeMilleHb B SKOCTI
pO3B’sI3yBalbHUX, OyIyeThCsS pEOyKOBaHa MOMIETh BHUXITHOI JTUCKPETHOI
MOJIeTIi, YUCIIO CTYIIEHIB BiIJIBHOCTI SIKO1 BiJITIOBi/Ia€ YUCITY MEPEMIIIeHb TUTbKH
JIeTKO1  CyKymHOCTi By3miB. Ili By3Jli Ha3WBarOThCS Oa3UCHUMH, a iX
MepeMillleHHs: HOBUMH y3arajJbHEHHUMHU KoopauHatamu. Jlisi 3abe3neueHHs ixX
HE3aJIe)KHOCTI 10 HAmNpsSMKY TepeMillieHb Oa3UCHUX BY3JIB CTaBJIATHCS
a0CoOMIOTHO JKOPCTKi B's3i. IlepeTBopeHa TakuM YHHOM BHUXiJHA MOJIENb
aHaJIOTIYHA OCHOBHIN CXeMi MeTomy TMepeMillleHb OyIiBeIbHOI MeXaHiKH.
3B’S30K MDK y3araJlbHEHHUMH KOOpJAMHAaTaMH BHUXIZHOI 1 pemyKoBaHOI
JMCKPETHUX MOJIeNIed BUKOHYETHCS 33 (POPMYJIOIO:

{u={Ul{q}, @)

ne { g} —BeKTOp HOBHX y3arajibHEHUX KOOP/AWHAT.
[Mo6ynoBa marpuni neperBopeHb [U] BHUKOHYETHCS HUITXOM DPO3PaXyHKY

OCHOBHOI CHCTEMM Ha 3MYIICHI OJMHWYHI 3MIIIeHHS Oa3HCHHUX BY3JIB IO
HanpsMKY HaknangeHHs B sseil. Kimbkicte psakie matpuui [U] Bigmosimae
PO3MIpHOCTI BHUXITHOI AMCKPETHOI MOJENI, a KIIBbKICTh CTOBIIIB — KiTBKOCTI
HOBUX Yy3araJbHEHHX KOOpIMHAT. TakuM dYMHOM M0OYyJOBa peIyKOBaHOI
MOJIeTli BUKOHYETHCS 0€3 MOTIpIIeHHS MPOCTOPOBOI aNpOKCUMAIIii BHXiTHOT
MOJIEJT.

PenykoBaHa Mojenb (parMeHTa OyayeThes HUIIXOM IiactaHoBKH (1) B
PIBHSIHHS pyXy HOTO ITUCKPETHOI MOaETi

{89 (KW +[MK{d) =0. )
PiBHSHHS pyXy peayKOBaHOI MOJIei Ha0yBa€ BUTIISITY:
[AKq 4 BKd =0, ®3)

ac

[ A =[U][K][U], @)
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[ B =[U]"[M][U], (5)
TOEI RS (6)

BIIMOBIAHO MATpPHIN >KOPCTKOCTi, Mac 1 BEKTOp Yy3arajdbHEHHWX CHJI, SKi
XapaKTepU3yIOTh PYX PEAYKOBaHOI MOJEI.

JInst 000JIOHKOBUX KOHCTPYKIII HEPETYISPHOI CTPYKTYPH BUKOPHCTOBY-
€THCSI METOJT MiJKOHCTPYKIIiH, CyTh SIKOTO TOJSTA€ B PO3IUICHHI KOHCTPYKIIiT
Ha OKpeMi (parmeHTH perymsipHOi cTpykrypu. Koken ¢parment posris-
Ja€ThCs SIK 000JIOHKA TOHKA ab0 cepelHbol TOBIMHU. ['eoMeTpist pparMeHTiB
OIMCYETHCSI TOYKOBUM KapKacoM Ha OOMEXYIUMX IOBEPXHSX B JIEKapTOBii
NPSIMOKYTHIM CHCTEMI KOOpAMHAT, €IUHIN At 1inoi koHeTpykii. [ToGynoBa
JIMCKPETHOI MOJIeNIi )parMeHTa BUKOHYETHCSI METOIOM CKIHYEHHHX €JIEMEHTIB.
CiTka CKIHYCHHUX CIIEMCHTIB B MEKaX KOXHOTO (parMeHTa (GOpMyeThCs
aBTOHOMHO, aje i3 3a0e3leYeHHSIM YMOB 30DXKHOCTI BY3JIB Ha TPaHHUIIIX
CYMDKHUX (pparMeHTiB. By3nu nuckpetHoi Mozeri ¢pparMenTa HyMepylOThCS B

3

TOTIOJIOTIYHIN CUCTEM] KOOpAMHAT xt,x2, %3, 1o’ ssaniit i3 waM (parmMeHToM.

Taka cucremMa KOOpAWHAT €KBiBaJieHTHa Jlarpamkesiii. BoHa He 3MIHIOETBCS ¥
mporieci pyxy 00’ekra, mo sikoro BimHeceHa. CyKyIHICTb TPhOX KOOPIWHAT

(Xl,Xz,X3) BU3HAYa€ TOJOKCHHS By3lla B CITKOBIH oOnacti 1 3a0e3neuye

OOYHCIICHHS TIapaMeTpiB TOMOJIOTIYHOI Mojaeni ¢parMeHTa Ta po3MipH
pobounx i iHpopMamiitHIX MacHUBiB uIg pearizamii oounciaeHr Ha EOM.

KoxxHOMY BY3ITy CITKH BIJIOBiNA€ Tpiiika 3HAYCHB Zl, Zz, z8 riao0abHOT

JIEKapTOBOI CUCTEMH KOOPIWHAT, sIKa BU3HAYAE MOJIOKEHHS By3Ja AUCKPETHOI
MOJIeJli B TIPOCTOPi.

Ha BxigHOMY piBHI reoMeTpisi 000JOHKH MOJA€THCS TOYKOBUM KapKacoM —
KOOpJMHATaMH BY3JIB CITKM Ha OOMEXYIOUMX TMOBEPXHSAX OOOJIIOHKH B
JIeKapTOBii NPSIMOKYTHil CHCTEM1 KOOPJHHAT.

Ha omneparuBHOMy piBHI iH(oOpMamis mHpo TeoMeTpiro 300paxyeTbes
TOYKOBHUM KapKacoM BY3JIiB Ha CEpPEeIMHHIN MOBEpXHI i 3HAUEHHAMH (GYHKIIT
TOBIIMH y By3JaX. KoopawHaTH BY3JiB Ha CEepeJAMHHIA TMOBEPXHI OOYMCIIO-
IOTBCA SIK HAIiBCyMa KOOPIWHAT BiATIOBITHAX BY3JIiB HA 0OMEXKYIOUHMX MOBEPX-
HixX. DYHKISA TOBIIMH OOYHMCIIOETHCS SK PI3HUIM KOOPAWHAT BiATIOBIIHUX
BY3JIiB Ha 0OMEXYIOUMX TIOBEPXHSX, 110 MOYKHA TPAaKTyBaTH SK MPOEKIIil Bif-
pi3Kka, 1o 3'€IHy€e BIAMOBIAHI BY3/H, Ha OCi TII00ATBHOI JEKaPTOBOI CUCTEMH
koopauHaT. Taka mpocTa 3aMiHa 3MIHHHX Jajla 3MOTY ITOKpaIluTH 00yMOB-
JICHICTh MATPUIl JKOPCTKOCTI Mojesli (parMeHTa 1 MiABUIIUTH TOYHICTH
PO3B’SI3aHHSI CHCTEMH JIHIHHUX aireOpaidHuX pIBHSHb BHCOKOTO HOPSIKY.
[Tpu upomy uncno neBinomux MCE He 3MiHIOETBCS.
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Jlnst koxxHOTO (hparMeHTa BBOAWTHCS CHUCTeMa Oa3MCHUX BY3IIIB, YacTHHA
SIKUX TIOBUHHA HAJEKaTH TPaHUIll CyMDKHHUX ()parMeHTiB, a YaCTHHA — BHYT-
pimmHiE 06nacTi. BCTaHOBIIOETHCS MOCHITOBHICTh TOOYAOBH PEAYKOBaHUX
Mojeneil ¢parMeHTIiB 1 BUKOHYETHCS HACKpi3Ha HyMepallisi y3arajlbHEHHUX
KOOPJMHAT iX pelyKoBaHWX Mojeleil. BBeaeHO MOHATTS «TT00anbHUA HOMED
y3arajibHeHOI KOOPIMHATH PEIYKOBAHOI MOJEII», 110 CYTTEBO CIIPOIIYE IIPO-
Heaypy NMoOYZOBH MAaTpUINl JKOPCTKOCTI 1 Mac Hinoi KOHCTpyKuii. Marpui
OyIyIOTBCSI IUISIXOM IiJICYMOBYBaHHS KOC(IIIIEHTIB BIIOBIAHUX PETyKOBAaHUX
MaTpHIb (ParMeHTiB, [0 MalOTh OAWHAKOBI IJI00aIbHI HOMEPHU y3arajJbHEHUX
KOOp/IMHAT.

I[Ipn Ttakomy migxonai mNOOYAOBH pEeAyKOBaHOI MaTpHIl KOPCTKOCTI
000JIOHKOBOT KOHCTPYKIIi CYMICHICTh HEepeMillleHb JUTs IiJIol Mojenm 3abe3-
MEYYETHCS TLIBKK B TPaHUYHMX Toukax (6asMcHUX Bysnax). BHyTpiimHi Touku
TakoX (QIrypyroTh B 3arajbHiil MaTpHIl, ajie XapaKTepu3ylOTh TOH (parMeHT,
JI0 SIKOTO BOHH BigHOCATHCA. [1oOymoBa peaykoBaHOT MOJENI KOHCTPYKINI 3a
BHKJIAJICHUM CITOCOOOM Tependadae MPU3HAYEHHS CTUKOBHX BY3JIB TUJIBKH 3
YaCTHHH BY3JiB CITKOBOI 0o0OJyiacTi, siIKi po3TamioBaHi Ha rpaHuii. lle moxe
MIPUBECTH JI0 YMOB PO3PHUBHOCTI TIEPEMIIICHh HA TPAHUIISX.

Jns  3amoOiraHHS TakoMy SIBHIIYy Hepea0ayeHO YTOYHEHHS YMOB
HEpPO3PHBHOCTI HAa TPaHHIX (ParMeHTiB IUIIXOM BHKOPHUCTaHHS Y SIKOCTI
y3araJbHEHUX KOOpAMHAT KOH(QIrypamii rpaHulli CyMDKHHX (parMeHTiB B
¢opmax KonmBaHb ()parMeHTIB i camMuX (OpPM KOJHMBaHb Uil BHYTPILIHBOT
00acTi, OTPUMAHUX 33 JOMOMOTOI0 MO MIEPIIOTO PiBHS HAOIHKCHHS.

[lle HanexWTh BiAMpaIOBaTH NPUHOMH imeHTUdIKAmIl TpaHUIb 1 iX
KOH(QIryparii, ski OyayTh BHKOPHUCTaHI y SKOCTI HOBHUX Yy3arallbHEHUX
koopauHaTt. KOXKHY 3 Takux TpaHWIb CIiI 3akpinutd. J[insg moOynoBu
penaykoBaHOi MaTpHlli (parMeHTa HEOOXiTHO 3HOB TaKH MOOYTyBaTH MaTPHIIIO
MEepPETBOPEHHST 10 HOBHX KOOpAMHAT. J[JIsl 1[bOrO BHUKOHYETHCS PO3PaxXyHOK
(parmMenTa Ha 3MyIIeHe 3MIMEHHS TPAHUII CTUTBKHU pa3, CKIJTbKH HAOIMKEHUX
(dhopM KonmBaHB OYAYyTh BUKOPHUCTaHI I (POPMYBAaHHS HOBHX y3arallbHCHHX
koopauHaT. KoHuirypamis BHyTpimHBOT 00dacTi QparmeHTa, siKka TakKoX
pO3IIINAEThCS  SIK  y3arajbHEHa KOOpAWHATa, IPUHMAETHCSA —BIAMIOBITHO
HaOMvKeHii GopMi KOJIMBaHb.

[Ipomec BH3HAYEHHS IUHAMIYHHX XapaKTEPUCTHK CKJIaJHUX OOOJIOHOK
METOJIOM IJKOHCTPYKIIH 32 BHUKJIAJCHOIO CXEMOIO Iependadae irepariiftHuii
MIPOIIEC PO3B’ I3aHHA 3a/1a4.

Po3B's130k  y3aranmpHeHOi MpoOJIeMH PO BIACHI 3HAYCHHSI PETyKOBAHHX
MaTpHib CIOYATKYy 3BOAMTHCS IO 3a/adi MPO BIACHI 3HAYEHHS CHMETPUYHOL
MAaTpHIIi.

([Al-A[B]){q} =0. (7)
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3 1i€I0 METOI BUKOPHCTOBYEThCs (hakTopm3aiis Matpuui [B] metomom
Xonenpkoro [1]:

[8=(3'[s]. (®)
ne [S] —npaBa TpUKyTHa MaTpHUIs.
[Mincrapmsiroun (8) B (7) 3 mocnmimyounMu BH3HAYCHHMH AOOYTKY Ha
[S]T_1 JBOPYY OTPHUMAEMO:
([A-NED{a} =0, (©)
ae
(A =[S [ALS™ (10)
{a} = sl{a}. j11

Po3p’s130k MOBHOI mpoGmemu Npo BiacHi 3HaueHHA (9) peaibHOT
cuMeTpuuHOi Matpuii [A] peanizyeTbes MeTonom obepranus SAkobi [1].

B ocHOBI 1mpOro MeToay 3akiafieHa MOOYyIoBa IOCHTIJOBHOCTI MaTpPHIh,
OPTOTOHANBHO MOAIOHIN BUXiAHIM B SKUX MOHOTOHHO 3MEHIIYIOTHCS 10 HYJIS
CyMH KBa3JIpaTiB yCiX M03a JiaroHaJIbHUX KoedilieHTiB. BiacHi 3HaYeHHS
MaTpUI[l  BH3HAYAKOTBCS K TPAaHUI  IOCHIJOBHOCTI  JIiarOHALHUX
koedimienTiB. OMHOYACHO OOYMCIIOIOTHCS 1 BIACHI BEKTOPH. AHATI3YIOUH
pi3Hi BapiantTm B anroput™Mmi Sko0i Oyo BCTaHOBIEHO, IO HAHOUIBII
CIIPUHHATIUBAM € NUKIIYHUN Tporiec 3 Oap’epamu. Bin Mae mepeBary Hapg
MPOIIeCOM, IMOOYJOBaHMM Ha IIOCHITOBHOMY BWJIYYEHHI HaWOIIBIIMX T03a
JiaroHaJbHUX EJIEMEHTIB, IO BUKIOYAE HEOOXIMHICTh MOMIYKY IMX WICHIB. B
mporeci 3 Oap’epaMu BBOJUTHCS BHU3HAYCHA HyMepallis 103a JiarOHaJbHHIX
eJIEMEHTIB 1 IX JIKBiJallisl BHKOHYEThCS Yy BIANOBIAHOCTI 3 MpPUHHATOIO
MOCTITOBHICTIO MOHOTOHHOTO 3MCHIICHHS JO HYJIS JOJATHUX YHUCEI
ay,05,03,..0, , fKi Ha3BaHi 6ap’ epaMu.

[Tpu muKITivHOMY TIEpeTJIsAli aHYJIOEThCS JIUIIE TOW 3 1032 JiarOHAIBHHUX
€JIEMEHTIB, AKHMH 10 MOAYNII0 MeHmHH Oq. B momamsmomy OGap'ep O3

3aMiHIOETbCA Oap’epoM Ol 1 Tak Aalli, 10 HOBHOTO 3aBEPLICHHS LUKIY.

Merton o0GepTaHb 3a MOJNAHOIO CXEMOIO JIOCHUTHh MPOCTO PEali3yeThes, BiH
CTIHKHMHA y BiIHOIIEHHI JO TIOMHJIKHA OKPYTJICHHS 1 Ma€ BUCOKY IIBHJKICTH
30DKHOCTI. HasBHICTh KpaTHHX i OJIM3BKHX MO 3HAYCHHIO BIIACHUX 3HAYCHBb
TIPUBOIMTH JI0 IPHUCKOPEHHS 3aBEPILECHHS IUKIIYHOTO IPOLECY.

Haii0ipI copuitHATIMBEM JUIS 3a]a4i PO BJIACHI KOJIMBAHHS € allOPUTM
iTepanii y MiIOPOCTOpi, SKWI 3aCTOCOBYEThCS SIK ISl OAHO(parMeHTHOI
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Mojeni, Tak i s OaraTopparMEeHTHHX MOJENeH METONMy MiAKOHCTPYKIIiH.
Merton pealtizyeThCsl y Takiit TOCIiJOBHOCTI:
1) Oyayerbest MaTpHis SKOPCTKOCTI JUCKPETHOI MOIETI JUIS BHXiTHOIO
YHUCIIa CTYTEeHIB BUTBHOCTI;
2) MOBUIBHUM YHHOM 3a1a€Thcsi N JIHIAHO HE3aJIEKHUX BEKTOPIB;
3) posp's3yeThcs cuMcTeMa piBHSAHB, J€ |y SKOCTI  <«IpaBOi» YacCTHHH
BUKOPHCTOBYEThC N JIOBUTLHUX, aJie JIHIIHO HE3aJIC)KHUX BEKTOPIB.
Pe3ynbTaTyl po3B’ 3Ky 1€l CUCTEMH DPIiBHSHB € HOBi BEKTOPH

[KIV]¢) =[Pl-p - (12)
BI/I3Ha‘la€M0 ManI/IIIIO
[Al(jy =[U1{iPl(- (13)
1 peIyKoBaHy MaTpPHIIO Mac NX N
[Bl(j) =[UI{jMIU]j) - (14)

BuKOHY€ETBCSA OPTOTOHAII3AMlIN HAOIMKEHUX 3HAUCHB BIACHHX BEKTOPIB, 3
Akux cknagena marpuus [U](j), mo otpumana B (12), metosioM obepranus

Sko0i.
[B](j) =[SI{HI Sl

x 71 -1
[Algy =[SIj) [AIHIS)()) » (15)
OTPUMAEMO BIIACHI 3HAYCHHS MIEPETBOPCHUX HAOIMKEHUX MATPHUITh
[A} (V) =[AL )
Vi) =ISIh V() (16)

— -1n,
VI =[S 1VI.
IMoxanmemmi nii OB’ si3aHi 3 TAKUMH TIEPETBOPEHHSIMU MaTPHIIb:

[RI(jy =V

[M];) = diag([RI{;)[MI[R]) ,
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[Rl(j) =IM1(IRIj)
A =diag([R "[K][R]) , (17)
[Pl =[Rlj)- (18)

Luka anropuT™y mepepuBaetbes y myHKTI (17), konmu HeoOXimHe YHCiIo

Nepurnx 3Ha4CHb )\i CHiBHaL[aC 3 Bi,HHOBiL[HI/IM YHCJIOM 3HAYCHb ;\i , OTpUMaJin

y . (16)metonom obepranus Akooi.
Bnacui uymcnma [/\] 1moyaTrkoBOro BapiaHTy peayKOBaHOI —Moedi

KOHCTPYKIIii 3amaM’ ATOBYIOThCS. BiAnoBimHI iM BIacCHI BEKTOPH JAIOTh 3MOTY
mobyayBatd (GopMH KOJHMBAaHb TIOBHOI CKiHYEHHOEJIIEMEHTHOI  MoJei
KOHCTPYKIIii.

HactynHuid Kpox po3B's3Ky 3a[adi MOB’SsI3aHUHA 3 YTOYHEHHSM BIIACHUX
qucelsl, M0 Mependavyae NPH3HAYEHHS HOBHMX Y3araJlbHEHMX KOOpIHMHAT —
KoH(irypamii rpaHuip (parMeHTiB MO OTpUMaHUM HaONMKEHHM (dopMam
KOJIMBaHb 1 popMaM KojiuBaHb (parMeHTiB. [IoOynoBa penrykoBaHUX Moesei
(parMeHTIiB AJI11 HOBHX y3araJbHCHUX KOOPIHHAT i OOYHMCIICHHS pPeIyKOBaHHUX
MaTpHLb JKOPCTKOCTI 1 Mac mMoBHOI Mopeii. Po3B’s3yeTbcs y3arambHeHa
npobGIieMa JIs X MaTpPUIlb B IpUBEAeH il mocmigosHocTi (7) — (18).

OTpuMaHi BJTaCHI YHUCJIa TOPIBHIOIOTHECA 3 THMH, IO OTPUMAaHi s
noniepeHpo1 Moedi. IIporiec MpoOBXKYEThCSI 10 THX ITip, TOKH BJIACHI YHCITa
j-ro ta (j+1)-ro Kpoky He CHIBNAAAIOTh 3 33/IaHOI0 3a37aJIeri/lb TOUHICTIO

JJIsL HpI/ISHa‘IeHOI KIJIBKOCTI BIACHUX YHCEIL.
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Jlecocmaes A,J]., I'peuyx H.A., Axosenxo O.0.

OBOBIIEHHBIE KOOPIUHATDI PEAYIIUPOBAHHBIX MOJEJIEN B 3AJJAYAX
JIUHAMMKH OBOJIOYEYHbBIX KOHCTPYKIMMA HEPET'YJISIPHOM CTPYKTYPbI
M3noxxeH anropuTM pemieHus 3aiad O COOCTBEHHBIX KOJICOAHMSAX OOOJOYEUHBIX KOHCTPYKLHUI
HEPEryJsIPHOI CTPYKTYpPbl, KOTOPBIl OCHOBAaH Ha MOJIOKEHUSAX METOAa MOAKOHCTPYKuHMil. Monens
KOHCTPYKLMH HPEIONpeeNsieT pa3elicHue ee Ha OTAeIbHbIC ()ParMEeHTHI [0 TPaHUIAM, KOTOPbIE
YETKO ONPEICIAIOT Ha CTAIMK CO3AaHKs KOHCTPYKIMHU. B nmpenenax Kaxaoro ¢parMeHTa CTpOUTCst
peryispHas CeTKa KOHEYHBIX DJEMEHTOB € OOECHECUYCHHEM COBIAJCHUS Y3JIOB HA TIpaHHLAx
cMexHbIX  (pparmentoB. CootHomenus MKD crpositcs B mepemenieHusix. B kadecTBe
0000LICHHBIX KOOPANHAT YPAaBHCHHUN JABMKCHUS PEAYLUPOBAHHONW MOJICIN KOHCTPYKIIUY TIPUHSTHL
KOH(UIypalyy rpaHul ¢pparMeHToB U (GopMbl KoneOaHHl MX BHYTPEHHHX oOyiacTeil, KOoTopble
YTOUYHSIIOTCSI B UTEPAIMOHHOM TIPOLECCE OMPENCNICHUSI YacTOT COOCTBEHHBIX KOJIEOAHHMMH, YHUCIIO
KOTOPBIX ¥ TOYHOCTH MX BBIYHMCIICHUSI 3aJaI0TCS [IPEIBAPUTEIHHO.

Legostaev 4.D.,Grechukh N.4., lakovenko O.0.
GENERAL CCORDINATES OF REDUCED MODELSIN TASKS OF DYNAMICS OF
SHELL CONSTRUCTIONSWITH IRREGULAR STRUCTURE

The algorithm of decision of tasks of own oscibas of shallow constructions of irregular
structure is set, which is based on positions othot of subconstructions. The model of cons-
truction predetermines dividing of it into separfittgments on boders which clearly determine on
the stage of creation of construction. Within timits of every fragment the regular grid of finite
elements is built with providing of coinciding ohdéts on the borders of contiguous frag-ments.
Correlations of MFE are built in displacements. Hoe generalized coordinates of equa-tions of
motion of reduction model of construction configioas of borders of fragments and form of
vibrations of their internal areas which are spedifin the iteration process of determi-nation of
frequencies of own oscillations are taken, the nemah which and exactness finding them are set

preliminary.



