MHAHHUCTEPCTBO
CTPOHTEJBCTBA M JKAIMIHO-KOMMYHAJIBHOTO
XO03SIiiCTBA POCCHICKOM ®EIEPAIIANA

(MHHCTPO# POCCHH)

MPUKA3

or” /8" MW 2016, Ne SEA/np

Mocxksa

06 yreepanenun Mavenenns Ne 1 k CII 26.13330.2012
«CHHuII 2.02.05-87 ®ynaaMeHThl MALIKH ¢ IHHAMHYECKHMHE HATPy3KaMD

B coorsercTBuu ¢ IlpaBmiaMu pa3pabOTKH, YTBEPXKACHHS, oIy OJINKOBaHM,
JW3MEHEeHHS ¥ OTMEHBl CBOJOB TIpaBHJ, YTBEPXICHHBIMH IOCTAHOBICHHEM
IIpasutensctBa Poccuiickod ®@exepanuu  OT 1 mona 2016 r. Ne 624,
noamyskToM 5.2.9 mymkra 5 Ilonmoxenus o MunucTepcTBe CTPOHTENIECTBA
M KWIMIIHO-KOMMYHAJIBHOTO XO3sHCTBa Poccuiickoii @enepaiyy, yTBEpKACHHOTO
nocranosienreM Ilpaputenscta Pocculickoit @ezepaniy OT 18 HosOpsa 2013 T.
Ne 1038, mymxtom 212 IDmana pa3pabOTKH M YTBEPXK/JEHHMA CBOJOB IpaBHIl
¥ aKTyalu3aldd paHee YTBEPXKJEHHBIX CBOJOB MNPABHI, CTPOUTENBHEIX HOPM
u npaBua Ha 2015 T. ¥ TUIRHOBBIA HEPUOA JIO 2017 T., YyTBEPKAECHHOTO NPUKa3oM
MuHuCTepcTBA ~ CTPOMTENBCTBZ M IKHIMINHO-KOMMYHAJIBHOTO X034HCTBA
Poccuiickoii ®emepanuu ot 30 moms 2015 1. Ne 470/mp ¢ W3MEHEHHAMH
BHECEHHBIMH  INpHKa3oM  MHHMCTEPCTBA ~ CTPOMTENbCTBA M JKAJIMIIHO-
KOMMYHAJIBHOTO Xo3siicTBa Poccuiickor ®enepauyn ot 14 centabps 2015 r.
Ne 659/mp, mpH K a3 bl B a 02

1. YTBepAUTE W BBECTH B nelicrBue depe3 6 MecAleB CO JHS H3aHHA
pacrosimero mpukasa Vismenennme Ne 1 x CII 26.13330.2012 «CHulI 2.02.05-87
@yHIaMEHTH MallfH C JUHAMIYECKIMH Harpy3kamu», yTBEPXKACHHOMY IPHUKa30M
MuHucTepcTBa pPErHOHANBHOIO  Pa3BUTHA Poccuiickoii ~ Denepanuu
ot 27 nexabps 2011 r. Ne 609, coracHo MPAIOKEHUIO K HACTOAIIEMY NPUKA3y.

2.  JlemapTaMeHTy TCpaJOCTPOUTENbHOM [EATENIBHOCTH M ApXHTCKTYDHI
B TeueHme 15 nOHe#l co [OHA U3NaHMsA [IpUKa3sa HANPaBUTb YTBEPHK/CHHOC
Viamenenme Ne 1 x CIT 26.13330.2012 «CHulI 2.02.05-87 ®@yHIaMEHTE MalliH
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C [AMHAMUYECKVMH Harpy3kamMH» Ha PpErHCTpaldi0 B HALWOHAIBHBIM OpraH
Poccuiickoit @enepanuy 10 CTaHJapTH3ALMH.

3.  JlemapraMeHTy TIpafOCTPOMTENBHOH MEATENBHOCTH K apXHUTEKTYpHI
obecrieunTh OIMy6NMKOBaHKE Ha oQUITHaNEHOM caiite MUHHCTEpCTBa CTPOUTENECTBA
U YKUNHIHO-KOMMYHAaJIBEHOTO X03g9HcTBa Poccuiickoi Denepauu
B  MH()OpPMAaI[HOHHO-TEJICKOMMYHHUKALMOHHOH  ceT  «lMHTEpHET»  TeKcTa
yrBepxaeHHoro Msmenenums Ne 1 x CII 26.13330.2012 «CHull 2.02.05-87
DyHJaMeHTH MAaIlWH ¢ AWHAMHYECKMMH Harpy3skaMu» B 3JI€KTPOHHO-LH(QPOBOH
¢opme B Teuenue 10 mHedl co JHA pErMCTpalM CBOAA MPaBUJI HAl[HOHATBHBEIM
opranoM Poccuiickol ®enepanyy 1o cTaHgapTU3alyH.

4. KoHTpomp 3a HCIOJHEHHEM HACTOSIIErO IIpHMKa3a BO3NOXHUTH
Ha 3amMecTuTeNss MUHHCTpa CTPOUTENBCTBA U JKHIHIIHO-KOMMYHAIBHOIO X035iCTBA
Poccuiickoit ®enepauuu X. /1. Masnusposa.

W.o. Munuctpa X . Masnuspos

34



Hszmenenne Ne 1
K CII 26.13330.2012
OKC 93.020

Hsmenenne Ne 1 CIT 26.13330.2012 «CHull 2.02.05-87 ®yHmamMeHTH MallHH C
JUHAMUAYECKUMHU Harpy3KaMm»

YTBepkIeHO MW BBeJeHO B JelicTBHe NpPHKa3oM MHHHCTEPCTBA CTPOMTEJILCTBA H
KHUJTHIHO-KOMMYHAJIbHOro x03siicTBa Poccuiickoii @egepanuu (MuncTpoii Poccun)

ot :/gmo@/mﬁ SO, S/ np

Tata Benenus J0/7-OR - /4

Beenenne

JIOTIOJTHUTH BBEJIEHHE BTOPEIM ab3aleM B peAaKIIMH:

«Usmenenuss Ne 1 x CII 26.13330.2012 pa3paboTaHO aBTOPCKHM KOJIJICKTHBOM:
PYKOBOJUTEIN TEMBI KaHJ. TeXH. Hayk H.B. Konvibun, I-p TeXH. Hayk, npod. B.A. Lleunun;
HCIIONHATENb Kauy,. TexH. HayK M.JI. Xoamanuckui (HUAOCII um. H.M. I'epceBanoBa).».

Pa3znen 2 HopmaTuBHBIE CCHLIKH

Hckmounts HopMatuBHyto cchuiky «['OCT P 54257-2010 HamexXHOCTH CTPOMTEIBHBIX
KOHCTPYKIIH#M ¥ 0cHOBaHuH. OCHOBHBIE ITOJIOXKEHHS ¥ TPEOOBAHMS».

3aMEHUTH HOPMATUBHBIE CCHLIKH:

«OCT 2510095 TI'pymre. Knaccubpukaumsy Ha «I'OCT 25100-2011 I'pyHTHL
Knaccuduxanms»

«CIT 47.13330.2010 «CHulII 11-02-96 WmHxeHepHBlE HM3BICKaHMS [ CTPOUTEIBCTBA.
OcHoBHble nonoxeHus» Ha «CIT 47.13330.2012 «CHull 11-02-96 HmxeHepHBIE H3bICKAHHS
JUISL CTPOUTENECTBA. OCHOBHBIE IIOJIOKEHHS).

Jononauts HopMmartuBHOM ccbuikoit «['OCT P 56353-2015 TI'pymtel. Metomst
71a60paTOPHOTO OMpeAeIeHU THHAMUYECKIX CBOMCTB JUCIEPCHEIX TPYHTOBY.

Pa3nen S IlpoexTHpoBanue PyHIaAMEHTOB MAIIHMH

ITynkt 5.2.2. 3m0XUATH B HOBOM pENAKIUH:

«5.2.2 ®yHIaMEHTHI MAlIMH ¢ JHHAMHUYECKHME Harpy3KaMH IIPOEKTUPYIOTCS OETOHHBIMH
WA JKeNe300€TOHHBIMH ~ MOHOJMTHBIMH, COOPDHO-MOHOJNHMTHBIMH M COODHBIMHM  HIIH
METAJUIMYECKAMHE. J[Ji1 TpPUMEHEHHS METaUTMYecKux (YHIaMEHTOB TpeOyercs TEXHMKO-
SKOHOMHMYECKOE CpaBHEHHE pa3JIMYHBIX BapHaHTOB. [Vcmonp3oBaHHE B KOHCTPYKIHSIX
¢GyHIaMEHTOB MaIIiH OBIBIIUX B YIIOTPEOJICHUH METAIIOKOHCTPYKIIUI HE IOMYCKAaeTCsL. ».

[IynkT 5.2.5. 310XUTh B HOBOX pENAKIIUHU:

«C 1enpl0 yMeHbIIeHUs BUOparuii (GyHAaMEHTOB MAallMH C JHUHAMHYECKHMH Harpy3Kamu
M OKpYXaloIlei 3acTPOMKH IPH COOTBETCTBYIOIIEM OOOCHOBAaHHM  PEKOMEHIYETCS
npeaycMaTpuBaTh BUOpo3ammuTy (BHOpou3onupytomue (yHIaMEHTHI, JHHAMHYECKHE TaCHTEIH
u 1p.). KouctpyupoBanue u pacueT BUOpo3aImuThl QyHIaMEHTOB B HACTOSAIIEM CBOJE IPABHII HE
paccMaTpuBalOTCs. IIpH CHHM)KEHMH IPHM IIOMOINM BHOPO3AINUTHI YPOBHS BHOpAlMM IIONOLIBBI
¢byHmamenTa 10 (OHOBBIX 3HAYEHHH OCHOBAaHME DACCUMTBIBAETCS Ha MICHCTBHE TOJBKO
CTaTHYECKUX HArpy30K.».

[TynkT 5.2.6. ITepBbrit ab63a1] U3JI0XKUTH B HOBOM PENAKIUH:

«He momyckaeTcss yCTpoicTBO (yHIaMEeHTOB TypOoarperaroB MOIMHOCTBIO 25 ThIC. KBT 1
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MpoponxeHne nsmeHenuna Ne 1 k ClM 26.13330.2012

Oonee Ha HACBHIMHBIX TIpyHTaxXx. Jlnfd npounx (GyHZaMEHTOB MAalIMH HE pa3pelaeTcs
HCIOJIF30BaHUE HACHIIHBIX IPYHTOB IPH COAEP)KAHUH OPraHMYECKUX NMPHUMECEH, BBI3BIBAIOIINX
HEpaBHOMEpHBIE OCAJKH TPYHTa IPU COKATHH, WM HEBBIIOJHEHHWH YIUJIOTHEHHS (TSDKEJBIMH
TpaMOOBKamu, BUOpOKaTKaMU WM APYTUMH criocobaMu), yaoBierBopsitomero Tpebosanusm CIT
22.13330.».

ITynkr 5.4.1. 3amenuts cebuiky «CII26.13330» Ha «CIT 25.13330%.

Paznen 6 Pacuer xosie6anuii pyHIaMEHTOB MaIIHH

ITynxkr 6.1.2. IlepBorit ab3a11] U310XKUTH B HOBOH peaKIuu:

«OCHOBHYIO YIIPYTYIO XapaKTEPUCTUKY €CTECTBEHHBIX OCHOBaHMM (yHIAMEHTOB MAIlIUH —
K03Q(HUIMEHT yIpyroro paBHOMepHOro cxatus C. KH/M®, crmemyer omnpemenars: 1o
pe3ynbTaTaM MCIBITAHUH CIIEIHAIBFHOTO OMBITHOTO (yHIamMeHTa (BUOpomTamiia) Ha CBOOOIHbIE
WA BBIHY)XICHHBIE KOJIeOaHWs, Ha OCHOBE JAHHBIX O CKOPOCTSX IPOJOJIBHBIX U ITONEPEYHbIX
YOPYTHX BOJH; Ha OCHOBE [aHHBIX O JHHAMHYECKHX MOJYJISIX YIPYrOCTH M CHBHUTa,
OIIpeJeNAeMbIX JIAO0OPaTOPHBIMH HCIIBITAHUSMI. )

ITynkt 6.1.4. Tlocnenuuii ab3air U3I0KUTH B HOBOM pelaKIIUu:

«C menmpo Ooylee TOYHOM OLEHKH JXECTKOCTH M IeMI(HPOBAHUS OCHOBAHHUS CIEAYET
YUYHTHIBATh BIIMSHUE DPsga IOIOJIHHUTENBHBIX (haKTOpOB, TaKMX KaK HaJM4We moyia, HOKOBOU
3achmMKd (GyHOAMEHTa W Jp., Ha YBEIMYCHHE OSTHX K03()(UIHMEeHTOB, IpOBOAS M1 3TOrO
CHeNHaIbHBIE HCCIIEIOBAHUS.

ITompaznen 6.1. JlomonuuTs myHkTamu 6.1.9 u 6.1.10:

«6.1.9 Ilpu onpenenenuu k03¢ urreHToB KecTKOCTH K0, Koo ¥ Kx0 X COOTBETCTBYIOIIUX
KO3(p(PHUIHUEHTOB OTHOCHTENbHOTO JaemmdupoBanus &0, Eeo M &0 MO pe3yIbTaram
SKCIIEPUMEHTOB C He3ariIyOJeHHBIMH HJIH Majlo3ariyOleHHBIMHA (yHIaMEHTaMH, IOJy4eHHEIE
3HAUeHMs CleNyeT YTOYHATH C LENbl0 ydeTa 3ariyOneHus (yHoamMeHTa, OGETOHMPYEMOIO
BpacIiop WK, IIPH YCIOBHH TINATEIFHOTO YIIOTHEHHS 00paTHOM 3aChIIIKY, B OnayOKe.

6.1.10 Ilpu pacyere ropu30HTAIBHO-BpAIaTENbHBIX KoyeOaHui (yHIaMEHTOB MAalllUH C
JVHAMWYECKUMH Harpy3kaMy C ydeToM 3ariyOsneHus U OOKOBOM 3acCBIIKHM CIELyeT 3aMEHUTh
h2 — pacCTOsSIHUE OT IEHTpPa TSHKECTH YCTAHOBKH JI0 ITOJOIIBE pyHIaMeHTa — Ha

haa=hy—d,
a h — paccTosHHEe OT IIOIOIIBEI 10 BEPXHEH IpaHd GpyHIaMeHTa — Ha

ha=h-d,

rae
d=0D;

D — oTcuuThIBaeMas OT MOMOIIBHI (DYHIAMEHTa BBICOTA 3aCBHINKH WM KOHTAKTHPYIOLIETO C
BEPTUKAIGHBIMA TpaHsMH (yHOaMeHTa HEHapyIIeHHOro IpyHTa. 3Ha4YeHHWe O IMPUHHMAETCS
paBabsM 0,27 mis necyanbix rpyHTOB; 0,31 — mys cyneceit u cyrimuHKoB; 0,35 — 1u1st TIIHH.

3naveHuss Ko3pHUIHEHTOB JXeCcTKOCTH K., Ko, K, ydYHTHIBaOmue 3ariyOlieHue
byHIaMeHTa, OIPEeIoTCA 0 hopMyIaMm:

K= KZORZ,




IIponomxenue M3menenus Ne 1 x CII26.13330.2012

Ko = KooRq,

K\' = K\'OR.\'-

Kospdumuentsr R., Ry, R. ompemensroTcs MO0 PHUCYHKY 6.1 B 3aBUCHMOCTH OT b
d otHomeHus D/b. 3HaueHWe b TPUHUMAETCS pABHBIM MEHBIIEH CTOPOHE IOJIOLIBEI
¢byHIaMeHTa — B ClTydae BEpPTHKAIBHBIX KOJIEOaHMI HIIM CTOPOHE, apaJlIeIbHON HaIIpaBICHUIO
KoJlebaHu#, — B ClIydae TOpU30HTAIBHO-BpaIaTeIbHBIX KOJeOaHuH.

3HaueHnss  KO3(GGUIMEHTOB  OTHOCHTEIBHOTO  JeMI(UPOBaHUS,  YYUTHIBAIOIINE
3arinyonenue QyHaaMeHTa, OnpeAestoTcs o GopMyiam:

= §:0 + AB:

¢ \/E 2\mK. ’

AB, —d*(B, +AB,)

00 o
+ s
2\/9(p0.d (Ko —mghy 4)

=00

o =

ew&d

ng ABx

Ep=—r=t ;
Y (R, 2mK,

rae
AB, =17/pEDI;
3
AB, =xpEDI;
AB, =3x+pEDI;

BxO = zaxOVmeO 5

3aech £ — Monyne gedopMaliuy rpyHTa;

p — IUIOTHOCTH IPYHTA;

[ — Oonpmas cTOpOHAa NHOJOMIBEI (YHIAMEHTa NPH BEPTHUKAIBHBIX KOJNEOAHMSX WITH
CTOpPOHa HOJOMIIBBEI (yHZaMEHTa, MEpHEeHAMKYISIpHas IUIOCKOCTH  KolebaHud, Ipu
TOPHU30HTAIBHO-BpAIATENBHBIX KOJIEOaHUAX;

m, Bp0 — TO Xke, 4To B 6.2.5.

3nauenue 6Oq0q BbMHCIgeTCs 1o ¢Gopmyne (50) ¢ 3ameHoit Op0 U A2 HA Ogou U Moy
COOTBETCTBEHHO; 3HAa4YCHHE K MpUHUMaeTcs paBHbM 1,0 IS mecyaHbIX I'pyHTOB; 1,2 — mis
cylecei ¥ CyrIuHKOB; 1,8 — i ruH.
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a) R.
2
b=10
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a) —R:, 6) '—R\', B) — R(p

Pucynoxk 6.1 — I'padpuxu onpenesienus ko3pdunuentoB R;, Ro, Ry nsi pacyera
K03()pHIEHTOB KeCTKOCTH OCHOBaHMUI 3arTy0/1eHHbIX (yHIaMEHTOB»




[Tpomomxenune M3amenenns Ne 1 x CII26.13330.2012

CHOCKyY 2 K 3aroJI0BKy TPYIIIBI IyHKTOB 6.2.1-6.2.4 «PaMHBIe hYHAAMEHTE?) H3I0XUTH B
HOBOM peHaKIuu:

«* Vkasamus 6.2.1-6.2.4 OTHOCATCA K MallMHAM C IIEPHOAMYECKHMH HArpy3KaMH,
HMEIONIMM 9acToTy BpameHus He 6onee 1000 o6/muH. [{nsg paMHBIX (yHIAMEHTOB MAIlUH C
yactoTol BpameHus 6osee 1000 06/MUH ClieAyeT BBIONHATH AUHAMUYECKHM pacuyeT ¢ y4eTOM
HECKOJIBKHMX CTENEHEH CBOOOIBL.».

[Tynkr 6.6.3. U3noxuts ab3an «A4o, Bo, Co — K03 GHIIMEHTHI, 3aBUCSINHE OT IPUBEIEHHON
TIIyGHHEI IOTPYXEHHS CBau [ =&l ¥ YCIIOBMiL ONMPAHUS e HIKHETO KOHIA (ONPENeIIOTCs 10
ykazaausaM CII 24.13330).» B HOBO# penakiuu:

«Ao, Bo, Co — k03¢ UIMEHTHI, 3aBUCSAIINAE OT NIPUBEACHHOMN IIyOMHBI IOTPY>KEHHs CBaU

| =@l w ycnoBuii onMpaHUs €€ HUXKHETO KOHIIA, ONpeesiieMble 110 Tabnuie 8a.».
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[Tyskr 6.6.3. lononHuTh Tabmunei 8a:

Tabnuna 8a

[Ipuse-

JCHHast

——— IIpu ONHpAHYUH CRaY Ha IIpu onupanuy cBad Ha | [IpH 3a1enKe CBau B

— HECKQJIBHBLA IPyHT cKaiy cKaiy

HUs CBau

/ Ao Bo Co Ao Bo Co Ao Bo Co

0,5 72,004 | 192,026 | 576,243 | 48,006 | 96,037 (192,291 | 0,042 | 0,125 | 0,500
0,6 50,007 | 111,149 | 278,069 | 33,344 | 55,609 | 92,942 | 0,072 | 0,180 | 0,600
0,7 36,745 | 70,023 | 150,278 | 24,507 | 35,059 | 50,387 | 0,114 | 0,244 | 0,699
0,8 28,140 | 46,943 | 88,279 |18,775|23,533 | 29,763 | 0,170 | 0,319 | 0,798
0,9 22,244 | 33,008 | 55,307 | 14,851 |16,582| 18,814 | 0,241 | 0,402 | 0,896
1,0 18,030 | 24,106 | 36,486 |12,049|12,149 | 12,582 | 0,329 | 0,494 | 0,992
1,1 14,916 | 18,160 | 25,123 | 9,983 | 9,196 | 8,836 | 0,434 | 0,593 | 1,086
1,2 12,552 | 14,041 | 17,944 | 8,418 | 7,159 | 6,485 | 0,556 | 0,698 | 1,176
1,3 10,717 | 11,103 | 13,235 | 7,208 | 5,713 | 4,957 | 0,695 | 0,807 | 1,262
1,4 9,266 | 8,954 10,050 | 6,257 | 4,664 | 3,937 | 0,849 | 0,918 | 1,342
1.5 8,101 | 7,349 7,838 | 5,498 | 3,889 | 3,240 | 1,014 | 1,028 | 1,415
1,6 7,154 | 6,129 6,268 | 4,887 | 3,308 | 2,758 | 1,186 | 1,134 | 1,480
1,7 6,375 | 5,189 5,133 | 4,391 | 2,868 | 2,419 | 1,361 | 1,232 | 1,535
1,8 5,730 | 4,456 4,299 | 3,985 | 2,533 | 2,181 | 1,532 | 1,321 | 1,581
1,9 5,190 | 3,878 3,679 | 3,653 | 2,277 | 2,012 | 1,693 | 1,397 | 1,617
2,0 4,737 | 3,418 3,213 | 3,381 | 2,081 | 1,894 | 1,841 | 1,460 | 1,644
2,2 4,032 | 2,756 2,591 | 2977 | 1,819 | 1,758 | 2,080 | 1,545 | 1,675
2,4 3,526 | 2,327 2,227 | 2,713 | 1,673 | 1,701 | 2,240 | 1,586 | 1,685
2,6 3,163 | 2,048 2,013 | 2,548 | 1,600 | 2,687 | 2,330 | 1,596 | 1,687
2,8 2,905 | 1,869 1,889 | 2,453 | 1,572 | 1,693 | 2,371 | 1,593 | 1,687
3,0 2,727 | 1,758 1,818 | 2,406 | 1,568 | 1,707 | 2,385 | 1,586 | 1,691
3,5 2,502 | 1,641 1,757 | 2,394 | 1,597 | 1,739 | 2,389 | 1,584 | 1,711
4,0 2,441 1,621 1,751 | 2,419 | 1,618 | 1,750 | 2,401 | 1,600 | 1,732

IIpunoxenue A (o6s3aTesbHoe) TepMuHBI B onIpeaeIeHUs

Homonuuts TepMuHamu A.6 u A.7:
«A.6 3xconeHTa MaTpuIbl (matrix exponential): MaTtpuunas GyHKIus 0T KBaJpaTHOH

MAaTpHIIbI, aHAJIOTHYHAast OOBIYHOM SKCIOHEHIUATBHOHN QyHKIIUH.

A.7 ciekTpajibHasi MJIOTHOCTh MOIIHOCTH cJIy4dailiHoro mponecca (stochastic process
power spectral density): QyHKIHs, ONUCHIBAIOIAs paCIpelelICHUEe MOIIMHOCTH CIIy4aiHOro

nponecca B 3aBUCHUMOCTH OT YaCTOTEL. ».

L
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IIpunoxenue b (pexomenayemoe) Pacder KoJsiebaHuii HeCHMMETPHYHBIX MaCCHBHBIX
H CTeHYaThIX (yHIaMeHTOB IPH NPOU3BOJILHOH 3aBHCHMOCTH HATPY3KH OT BPEMEHH

Hononuuts mynkramu b.8-b.13:

«b.8 Il pacueToB KoJieOaHU HECHMMETPHYHBIX MACCUBHBIX M CTEHYATHIX (PyHIaMEHTOB

PEKOMEHYETCs UCIIONIF30BaTh MaTPUIHYIO GopMYy:

M'q'(t)+B'q'(t) +K'q'(t) =1'(¢), (B.5)
roe q'(t) = [x’y’z’y o V'] uf(t) = [Fv Fy F-r My My My]” — BekTOp-cTON6IE! 0606IEHHBIX
KOOpDIWHAT W CBS3aHHBIX ¢ HUMHU 0000menHbx cun; M', B' u K'— marpunsl mHepnuy,
eMIIpUPOBaHUS U HKECTKOCTH:

m 0 0 0 md.  —md, 1
0 m 0 —md’, 0 md,
- 0 0 m md,  —mdy 0 56)
B 0 = md_ﬂ md;, 9er - Jxlylo - Jxlzlo '
md:_ 0 — md; = Jx'y'() 9(0:0 = Jy'Z'O
_— md;, md; 0 = JX'Z'O - Jyl_,_.lo ewlo |

rae m — Macca GpyHaaMeHTa ¢ MamuHoU; Oy, O¢'0, Oy0 U Jxy'0, Jy'-'0, Ji'z'0 — MOMEHTHI HHEPLIMH
OTHOCHTENIBHO OCel BBIOPAaHHOM NPSIMOYTOJIHONH CHCTEMBI KOOPJHHAT M COOTBETCTBYIOILHE
[EeHTPOOEKHEIE MOMEHTHI HHEPUHUH; d'x, d'y, d'- — KOOPAUHATHI IEHTPA Macc;

B’ =diag{B};} (1<i<6); (B.7)

K'=diag{K,;} (1<i<6). (B.8)
B.9 Ilpu 3amanmm Bextopa f(f)=[FyF, F: My M, My]" neificTByrommx Ha (yHIaMeHT
000OIIEHHBIX CHJI B cHCTeMe KoopawHaT (Oxyz, HE CBA3aHHOW C IJIABHBIMH OCSMH IIOJOIIBBI

HeCUMMeTpHuHOro pyrnamenta, Bexrop f'(f) onpenensercs no f(¢):

f'=Sf, (B.9)
rre
[ cos¢ sin& 0 0 0 0]
—sing cos( 0 0 0 O
" 0 0 1 0 0 0 5.10
| -sin&d, cos¢d, —cosd,+singd, cos¢ sing 0 (5.10)
—cosfd, -—sinfd. cosCd, +sinfd, —sinl cosf 0
4, —-d, 0 0 0 1
8
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dx, dy u d: — xoopmuHatel Touku O’ B cucreme Oxyz; {— yroi, Ha KOTOpBIH CledyeT
noBepHYTh ocb Ox (unu Oy) Bokpyr ocu Oz B IOJOXUTENHHOM HaIIPABIIEHUH IS TOCTHKEHUS
ee MapaIeIbHOCTH M COHarmpaBleHHOCTH ¢ ocklo O%” (cootBercTBeHHO O%"); ocu Oz u O%Z’
mapajuleIbHBl M HaIpaBICHbl BEPTHKAJILHO BBEpX. B kauectBe cuctemsl koopauHarT Oxyz
1eecoobpaszHo BEIOUPATh CHCTEMY KOOPAMHAT, CBS3aHHYIO C OCSIMHU MAIllUHbI

Bextop 0606menHEx koopauHaT q(f) = [x y z x ¢ y]’ B cucteMe koopmumar Oxyz
ompezensercs mo q'():

q=S"q’ (B.11)

Ilepuoouueckue nazpysxu

B.10 Ilpu BBIHYXAEHHBIX KOJeOAHUSX C YIJIOBOM YacCTOTOM ® BEKTOP MEPUOAMYECKUX
Harpy3ok (0606ImeHHbIX CUT) 3aaeTcs GopMyIon

() = P'e™, (B.12)
a pemeHne MaTpudHoro ypaBHenus (b.5) umeer Bua
q =U'e". (b.13)

IToctosHus BexTop U’ pazmepa 6x1 ompenensercs U3 yCIOBHs

U'=([-0™™ +ioB +K'| P’ (B.14)

HmnynvcHole Hazpy3Kku

b.11 Ins marpuunHoro ypaBHeHus (b.5) ummynncHas Harpy3ka paccMaTpUBaeTCs Kak
MT'HOBEHHas. BexTop HaganbHBIX CKOpocTei pasmepa 6x1 3amaercs hopmyoi

v =My, (B.14)

rae J' — BekTop 00600IEHHBIX UMIYJIBCOB pa3Mepa 6X1, mepefaHHBIX TENy IpPH UMITYJIECHOM
BO3INCHCTBHH; BEKTOp HAyaJlbHBIX 3HaYeHHH O0OOOMEHHBIX KOOpAuMHAT pasMmepa 6%1
npuHUMaeTcs HyleBeM: q'o = 0. Jlns pemnenus ypaBHEHUS CBOOOMHBIX KoneOaHu# GhyHaaMeHTa
(b.5) pu f'(¥) =0 npUMEHSIOTCS YUCICHHBIE WIK aHATUTHIECKIE METOBL.

b.12 3nauenue BexTOopa 000OIIEHHBIX NEpEeMEIIEHUN Yepe3 BpeMsl ! MOCJIe UMITYJIBCHOTO
BO3IECUCTBHUS MOXET ONPEAEIIATHCS 10 hopMyJie

q@)=[1]0k*d,, (B.15)

rae
A= : | ! : B.16
- _(MI)—]KI _(Ml)—lBr H ( 3 )
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d, = [q—b} (B.17)

Vo

0 u ] — HyleBas ¥ eIWHWYHAs MaTpHLBI pasmepa 6%6; e’ — skcromenTta MaTpuuBl Af.

3HayeHne aMIUIMTYIBI KoJieOaHWii (IMKOBOTO 3HAYEHUS) OIpENeNsercss Kak MaKCHMYyM
abCOIOTHOTO 3HAYEHUS 110 BpEMEHH.

Cnyuaiinsie Hazpy3Ku

B.13 Cayuaiinsle Harpy3ku 3aqar0TCs IIOCTOSIHHOM MaTpuneii Q pasmepa 6x6, cocrosmei
W3 CIEKTPaIbHBIX IUIOTHOCTEH wmommuocTu st Bektopa f'(f). CiygaitHele KoneOaHus
OIKCBIBAIOTCS 3aBUCSINEH OT YIJIOBOM YaCTOTHI () MaTpHUIel pazMepa 6x6

PSDq(0) = H(o) Q H(e)*, (B.18)

rae
—1
H(o) = (—sz'+imB’+K') . (5.19)
* O3HA4YacT TPAHCIIOHHPOBAHHUE U KOMIIJIICKCHOEC COIIPSXKEHUE MaTpHUIEL.

HpI/I IIPUMECHECHHUH YCJIOBUA OIrPaHAICHUA KoJieOaHui K KOMIIOHEHTE CMEIIICHUS
ut)=Lq’(), (B.20)

roe L — mocrossHas Marpuma-cTpoka pasMepa 1x6 (¢ HeHCTBHTENBHBIMH 3JIE€MEHTaMH),
CHEKTpaIbHasl IJIOTHOCTh MOIMHOCTH () OIIPENEIAETCS U3 YCIOBHS

PSD.(0) = L H(o) Q H(w)*L". (B.21)

AmmmaTyna kojaebanuit (CpeaHEKBaApaTHIecKOe 3HAUCHNUE) a ONPEAEIISAETCS U3 YCIOBHS

o0
a= J-PSD L(@)doy ». (b.22)
—00
IIpunoxenue I' (cnpaBouHoe) Cnrcok 0003HAYEHHH
W310HTH COOTBETCTBYIONTHE 0003HaYEHUE U OIpeeNieHHe S; B HOBOM PEJAKIUH:
Sy — CIleKTpaJibHas IUIOTHOCTH CIIy9YaifHOM Harpy3KH (IIOCTOSTHHAS).».
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«[4] PykoBOACTBO II0 NPOEKTHPOBAHUIO (PYHIAMEHTOB MAaIlMH C JUHAMHYECKUMH
narpy3kamu/HUAOCII um. H.M. I'epceBanoBa. — M.: Ctpoiiuznar, 1982. —207 c.
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