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XAPAKTEPUCTHUK ITU®TOBBIX
COEJIMHEHUI HA CEOPKY KOMITPECCOPA
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IIpakTudyeck BO BCEX KOHCTPYKLHMSAX BCTPEUaIOTCA
MTAQTOBBIC COCAMHCHUS 10 TIIAJKUM IMIHHIPHICCKUM
WM KOHUYECKUM MOBEPXHOCTSM, UMEIOIINM B CEUEHHSIX
OKPY)KHOCTH. OTH YyOOOHBIE W TEXHOJOTMYHBIC IS
00pabOTKH M COOPKH TMOBEPXHOCTH HE BCErJa MOTYT
HAJCKHO  OOECIEYWTh  Iepenavyy  BpamaTeIbHOTO
JIBHOKCHUSI HJTH TOYHOCTH OaszupoBaHus [1].

Haunbonee MONHO pacKphITHE B3aMMOCBSI3CH OTKIIO-
HCHHUU TMOJOXCHUSA, pa3MepoB U (OPMBI ITOBEPXHOCTEH
JieTanei, NpaBUIbHOE HOPMUPOBAHUE JAOMYCKOB U pa3pa-
00TKa METOIMK BBIMOTHCHUS HW3MEPECHHUA MOTYT OBITH
OCYIIECTBJIEHbI C MOMOIIbI0 F€OMETPUUECKUX Moenel
neranu [2].

PaccmoTpum pabounii uepTex u3genus ¢ mTHPTO-
BEIM coeauHeHHeM (puc.l). [lomygaem craTHyecKyro
HEOMPEICTUMOCTh JIeTajei mpu 0a3upOBaHUU MO yCTa-
HOBOYHOI 0a3e ¢ MOMOIIBI0 ABYX ITH(PTOB. M KOMILIEKT
BCIIOMOTATEIBHBIX 0a3, W KOMIUICKT OCHOBHBIX 0a3
BKITIOYAIOT YCTAHOBOYHYIO IUIOCKYIO 0a3y, JHIIAIOIIYIO
TPH CTEMICHU CBOOOIBI, U JIBA OTBEPCTHUS, KaXI0€ U3 KO-
TOPBIX BBINOJHSAIOT POJIb JBOMHOI ONOpHOW 0a3bl, JH-
IIarIIeH JeTanb MO JABE CTENeHH cBoOojwl. HToro,
o0IIee KOTMYECTBO JIMIIAEMBIX KOMIUIEKTOM 0a3 crerie-
Helt cBoOon coctaBisieT 3+2+2=7, T. ¢. OOJbIIE MECTH HA
OITHY CTEIEeHb CBOOO/IEI.
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Puc. 1. Pabouuii uepmesic 610Kka yuiunopos
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Jls mpeosoneHust N30BITOYHOCTH 0a3upOBaHUS HC-
cieyeMoro o0bekTa - 0yoka nuiuHapa (puc. 2), npuMe-
HUM crenyoniee: paccmarpuBas OCHOBHYIO
KOHCTPYKTOPCKYIO 0a3y (6aza A) mpenmnaraercst obe 1u-
JUHAPUYECKUE IBOWHBIE OIOpHBIE 0a3bl, COBMECTHO JIH-
HIAIOIINE JETaN YEThIpeX cTerneHeld cBoOObI, 3aMEHUTh
B JIETaJM Ha TPH IUIOCKHE OMOpHBIE 0a3bl B BHIE OTBEp-
CTHH pacIloJOXUB MX Tak, YTOOBI Ha KOOPAWHATHON OCH
OX ¢ nHPOPMATHBHOCTHIO 2 PACIIONIOKHIACH IFIOCKOCTh
CHMMETPHH JBYX OTBEPCTHH, a Ha KOOPJMHATHOW OCH
OYZ c uHpOPMATHUBHOCTHIO | pacHoOKHiIach IUIOC-
KOCTb CUMMETPHH OJTHOT'O OTBEPCTHS, TOT/IA ITOJI0KEHHS

Havana koopauHaT O MOXKHO pacmojaraTth B JIFO0OH TOY-
KE YCTAaHOBOYHBIX 0a3 cCoenUHIEMBIX Jeranell 0e3 u30bl-
ToyHoro OasupoBanus (3+1+1+1=6) u Ge3 TOUHOrO
pacnojoXKeHusl Kak OTBEPCTUM BO BTOPOM AETaju, Tak U
OTBEpCTUIl B NMEpBOM JeTaldu BJAOJb IUIOCKOCTEH CHM-
METPUH OTBEPCTHUH.

[Ipu 3TOM CTaTUYECKYIO HEONPEICTUMOCTH 0a3u-
pyoleld nepBOil AeTaau CHUMAET CTaTHYecKasl ompene-
JIUMOCTB MIPUCOCTUHIEMOW BTOpOH aeTanu (puc. 2).

Puc. 2. 'eomempuueckasn mooenv 610Kka yuruHopa 6
cbope ¢ kopnycom

I/ICCJ'IG,HOBaHI/IC IIOKa3bIBACT H€O6XO,HI/IMOCTL
aHajn3a TeOMETPUICCKUX MOIIeHeﬁ B mnmpomnecce
pa3pa60TKH MECTOAUK H3MepeHHI>i, T.K. y4uThbIiBas
BO3MOXXHBIC pcaibHbIC OTKJIOHCHUA CTaHOBHUTCA
BO3MOXHBIM MMpaBUIIBHOC HOPMHUPOBAHUC
TCOMCTPUYCCKUX XAPAKTCPUCTHUK U UX TOYHOCTHU, U KaK
CI€ACTBUEC pa3pa60TKa JAOCTOBCPHBIX MECTOAUK
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OBOBIIEHHAA MOJEJIb CTPYKTYPBI
BUBPOAKYCTHYECKOI'O CUTHAJIA MAIIINH
N MEXAHU3MOB

Kocmioroe A.B., Haymenro A.I1., boiiuenko C.H.
1000 HIIL «Quuamuxay, Poccus, 2. Omck, ya.
Pabunosuua, 108/1

Hccnenosanue MOCBSILIEHO podIeMam
MoJenpoBanusi BuoOpoakycruueckux (BA) curnanos
MammH ¥ MexanmMoB [1, 2]. Lensto paGoThI sBISETCS
(dhopmupoBaHre PEHOMEHOIOTHYECKON MOJICTH CTPYKTYPHI
BA konebaHWii W CHUTHAJIOB TIPU BO3HUKHOBCHHUU
HeHchpaBHOCTEH M nedekToB. [IpencTaBieHBl YacTHBIC
MoOAeNH  CTPYKTyp  BA  cUrHajioB  HEKOTOPBIX
HEUCNPaBHOCTEH MOPIIHEBBIX MALIHH.

[NopiiHeBas MalIMHA MPEACTABIISIET COOOH CIOKHYIO
razo-MeXaHu4eCcKyIo CUCTEMY MHOT'0()aKTOPHBIM
reaeparopoM BA konebaHHil, UMEIOIIAM TPH OCHOBHBIX,
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CTaTUCTUYECKH HE3aBUCHMBIX, UCTOYHMKA [3], KOTOpbIE
MOYKHO pa3feiuTh Ha MOJIUTapMOHUYECKUE BO3ACHCTBUS
Fy (harmonic) or HeypaBHOBEIICHHOCTH BPALIAIONIUXCS
W JBWXKYIIMXCS Macc; CTOXacTHYecKue (UIyMOBBIE)
BO3ICUCTBUS F, (noise) OT Ta30TUAPOJUHAMHICCKHUX
MIPOLIECCOB; yIapHbIE (shock) BBIHYK/IAIOIHE
BO3JCUCTBUS F; OT coymapeHH U TpEeHHs MEXAY
9JIEMEHTAMU U JETaJISIMH.

HenuneiiHple B3aMMOBIMSHUS B MEXaHUYECKOU
CHUCTEME B3aUMOJCHCTBYIOIIUX 3JIEMEHTOB NPUBOIAT K
NEPEMHOKEHUI0O U CYNEPHO3HLIUM BCEX  CHJIOBBIX
B3ammopeiicTeuii Fy, Fs, F, ¢ BecOBBIMH (YHKIMSMH B

N N n n
BUAC UMITYJIBCHBIX XaPAKTECPUCTUK hl’l 5 h 5 hS ) h o

h h o
hl’l 5 hS COOTBECTCTBYIOIIUX KaXAOU IMape CHUIIOBBIX

BO3/eiicTBUH. B pesynbrate opMuUpyIOTCS IIyMOBBIE U
nepuoanueckue cocrapistomue BA curnama [3, 4].
Pe3ynbprar B3auMoaelcTBus AeTaneill IpU COyJapeHusX B
MEXaHU3Me IPEACTABIAETCA B BUJIE MOCIEI0BATENIEHOCTU
HMIYNbCOB, CIEAYIOUIUX APYTr 3a APYrOM C 4YacTOTOH,
paBHOM wyactore yaapoB. Takyld  HMIYIbCHYIO
MOCEN0BATENBHOCTD, cuuTasd, 4TO aMIUTUTY/a
BO30OYXIeHHsT U KOI(D(OUIMEHT 3aTyXaHHs KoieOaHWH
JUIS JAHHOTO Y3J1a MOCTOSIHHBI, B OOIIEM CiIydae MOXHO
MPEJCTaBUTh B BUJE MOCIEAOBATENIbHOCTH UMITYIbCOB CO
ClIydalfHOM HavajabHOHU aMIuuTyao# [3, 5] B cnexyrommem
BHJIE:

© M K
Sp= {Z L34 {Z A sin[w, (t+n Ty + Atm)]Hx [0.5+(Fsin(@0 4]

n=0  m=l k=1

rae At, wmensiercs B mpenenax or 0 go Ty mpu
n3MeHeHun m oT 1 go M; BenmuuHa M COOTBETCTBYET
KOJIMYECTBY YAapHBIX BO3OY)KIECHHUH 32 OJUH IUKJI pabOTHI

=0, ((t+n(Ty+A4t,))

MalIuHBI; Ak = ake — aMIUIUTyJa

KoneOaHui  k-OM  cocraBisifolmiell € COOCTBEHHBIM
3aTyXaHHeM O; A, — aMIUINTYJa KojaeOaHui A B MOMEHT
BpeMeHU Aty; A, — aMIUIMTya MCTOYHHMKa KolieOaHuid ¢
YaCTOTOM wj Ha LUKJIE 11 ¢ TIepuooM 7y.

Orta QopMmyiaa, B YaCTHOCTH, IMOATBEP)KIACT YacCTO
BCTPEUAIOIIYIOCS HA MPAKTUKE MOAYISALMIO YacToT
YOapHOTO BO3/CHCTBHS (HAaIpUMeEp, YacToT JAe(eKTOB

TTO/IITUITHAKOB KaveHUsI) 4acTOTON BpAIICHUS
HeypaBHOBEIIEHHOH Maccel ; (Puc. 1).
3mech JAnsd  mpUMeEpa  YKas3bIBAIOTCS — YACTOTHI

Je(peKTOB TOJIIUITHUKOB KAYCHHUs, TaK KaK WX 3HAYCHUS
B [OJIABJISIOLLEM OOJBIIIMHCTBE cinyyaeB
HELEJOYHUCIEHHO KpaTHbl 4YacTOTE€ BpalleHUs Baja U
JIETKO OOHAPY)KHUBAIOTCSA KaK B MPSIMOM CIICKTPE, TaK U B
cnekTpe orudaromeit BA curnana.
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Puc. 1. Cnexmp oeubaroweii BA cuenan: moodynsayus
yacmomsl deghexma NOOUUNHUKA fzpro 000POMHOU
uacmomot fy npu 603HUKHOGEHUU HEYPABHOBEUIEHHOCHIU

Takum oOpas3om, pazpaboraHbl (hEeHOMEHOJIOrHYec-
KHe MOJENH CTPYKTYp BA cHrHanoB npu BO3HUKHOBEHUH
HEHCIpPaBHOCTEH MAIIMH W MEXaHW3MOB, KOTOpbIE
MIOKA3bIBAIOT, YTO JUIS HPOBEACHHS IHArHOCTUPOBAHHS
HEOOXOANMO OCYIIECTBIATh aHainu3 BA curnamo nubo
BO BPEMEHHOW 00JIACTH COTJIACHO IUKIOrpaMMe PadoThI
MIOPUIHEBOW MAIIWHBL, JHOO B CIEKTpe orubaromeil Ha
XapaKTEepHBIX YacTOTaX WM IIYMOBOH COCTaBIISIOIIEH
BO3BPATHO-IIOCTYNATEIBHO JBIDKYIINXCS win
LEHTPOOCIKHO-BPAIAIOIINXCS y3JIOB U AeTaei [6].
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9KOHOMMUA SHEPTUU U PECYPCOB ITPU
TPAHCIHHOPTUPOBKE YI'JIEBOJOPOJ0B

B.B. llanaii!, M.O. Muisnuxos', M.U. I'unvoebpanom’
L @roy BO «Omckuii 20cyoapcmeeniblii mexnuyeckuil
yHugepcumemy, Poccus,

2. Omck, np-m Mupa, 11

TpancroptupoBka YIIIEBOJIOPOJIOB o
MarucTpajibHbIM TpyOOIpOBOJAaM Ha 3HAYUTEIbHBIE
paccTosiHUSl CBs3aHa CO 3HAYUTENBHBIM IOTpEOJICHHEM
sHepruu. CTOUMOCTb 3TOH PHEPTUU COCTABISAET HEMAIYIO
4yacTh B IIEHE SHepreruueckoro mpoxaykra [1]. Kpome
TOr0, W3JIMIIHE TOTpeOnsemMasl SHEprusi OKa3bIBaeT Ha
OKPYXXAIOUIyl0 Cpely JAONOJIHHUTENBHYI  Harpysky,
KOTOPOI MOXKHO OBLIO ObI H30€KAaTh.

B  coBpeMmeHHBIX ycnOBHSX, B CHIy psjaa
HSKOHOMHYECKHX W MOJIUTHYECKHX OOCTOSTEIHCTB MHOTHE
TpyOOIIPOBOABI  OKCIUTyaTHPYIOTCI B YCIIOBHSIX
HENOrpy3KH WIM HepaBHOMEpHOU 3arpys3ku. Ilpu stom
TIPEANPUATHSL BBIHYXIEHBI 3KCIUTYaTHPOBAaTh HMMEIOIIe-
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