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Mpeancnoeue

1 PASPABOTAH HekoMmepuyeckkiid NapTHEPCTEOM «CepTHEWEAUMOHHBIA LeHTp HACTXON: (HI
eCU HACTXOMn), OTEphlTeiM  akUWoHeDHbIM  oSWecTEoM  «MpRyToEMA  HayYHO-HCCREAoBRATENBECHHE |
KOHCTRYHTOPCKMIA MHCTTYT XKAMAHeckons u Hedimanore mawusoctpoequds (OAD clprytonHMAxmmaaws )

2 BHECEH TexHW4eCckHM KOMWTETOM No cTadgapTyiagdd TK 155 «CoeguuednA TpyBonpoBoioB
OO EMALMHOCT DOMTENLHOTD NPHRMESHEHAR D

3 YTREPWOEH ¥ BEEOEH B JEWMCTBWE Mpukaiom denepansHorG areHTcTEA NO TEXHHYECHOMY
DEryNUpOBaHMIo M MeTponomni oT 14 man 2013 r. No 104-cT,

4 BBEODEH BMNEPBLIE

Mpasuna nouvMeHekus Racmofdweszo cmandapma yomanoaness: & NOCT P 1.0—=2012 (paaden 8).
Hughopmayua of UIMeHeHURX K HacmoAlieMy cmandapmy nySnukyemes & exesodHoM (Mo COCMORNLKD Ha
1 AHEADA Mekyilieso 20da) UHbopMayLeHROM YRazamans sHaluoNanekble cmandapmis, & ofhulivanbhibil
MEKCIM  USMEMERUD U MONQEasoy — & eWeMECAYHOM URPoDMEULONNIN Yrazamene «HauuoHasHse
candapmers. B coyvae  nepecMompoa  [3aAemsl) UOU oMMenkl | Haomosweso omakdapma
coomaemomayiijes paedoMnesus Bydem onvinukoaanws & ONUxadiveM aepimycke UMopMaLLDRHDS0
yiazamend «Hayboranedsie cmakdapmbis, CONMEaMOomayiolian uhdopMauld, yeedomaesie U MTekcitb
pRIMELYANMCA Makse & UMbopMayuonHod cucmeme ofWe20 NOMLIDEARUA — Ha OGILLUATEHoM caldme
Padepanbioa0 a2ermCcmEa M0 MeXHUYSckoM)y DESyIUposanun o MempoToauly @ cemy MemepHem
(gost.ru}

2 CrangapTrHdgropm, 2012

HacToAWKWA CTaHZapT He MOWEeT ObiTe NONHOCTLID WK YacTHYHO BOCNPOWABELEH, THPSKHPOBaH M

pACNpOCTREaHEd B kadecTEe odfMuManeHoro WagadnA Ges paspewedks degepanedoro aredTcTea no
TEXHWYSCHOMY DETYNUPOBaHKI0 W MaTDoNorMK
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BeegeHwe

TpyBONDoROOHLIE CACTEME ABNAKTCA OOHOR W3 OCHOBMEE COCTABMNANWWE HedTEraloeey W
HEDTEXUMAYECKHY NPOMIBOLCTE, NOITOMY OT TEXHUYECKDOrD COCTOAHMA TPYODONpPOBOAOE B IHAYMTEMNLHON
Mepe 3aeMckT Mx GeaonacHocTe. B wawbonee HeGnaronpuATHEN YCNORMAX 3KCNNYATALMM HAXOOATCA
TRyDONPOBOOHBIE CHOTEMEl HAECOCHBIX W EOMOPECCOPHLIX YCTAHOBOK, WCNBITLIBANWME IHAYHTENBHEIE
BHBpALKMOMHEIE BOAOSACTEMA CO CTOPOHL! KAK MALIMH, TAK M TRAMCNODTHRYEMOR Coefsl. 3TH BOINeACTENA
MMEI0T CAoOMHYID NPHUDOoOY 1 Beliafamsl MyNLCAUMed 0aBne s, CPHBOM NOTOKE, HIMEHEHMEM HATDIRMNEHKA 1
CRODOCTH @0 OBEMMEHNA, akyYCTHHECKWMKA DEIOHAMCAMM, BIAKMOORACTEHEM MOTOKOE B MECTAX BETBRIEHMA
TpyBonpopoga # OpyrasK chakTopasi. B page cnydack BMELalMoHH0E BOA0EHCTEME NepedasTCh Ha Onopkl
TRyDONPoaoaa Yepes rpyHT.

Mpy NpoerTHpOBaHKK TRYBONPOBOAHEX CUCTEM NPAKTHHECEW HEBOIMOMHD YHECTE BIauMogelcTBMe
MEPEYHCNEHHEY Belwe (aKTOpoD, OUEHWT: YROBEH: W NAPaMeTpbl BACPALMOHHL BOIOERCTEAR Ha
TRVDONPOBOOHYIO  CACTEMY W,  CNegosaTensHo, OoNpefdendTe pecyps  DeacnacHol ascnnyarauud
rpybonpopogoa. Pecypc TDYBONPOBOAOE, HCNLITRIEANOWMY BHOpALMOHHCE BOIOSRCTRME, ONPeAenAeTCd
YOOBHEM LUMENMY2CKY MIMEHAWMYCA HANPAMEHWA, KOTODEIE NPMBOOAT K HAKONNEHWE MOBDeNOeHMA Ha
HarGonee HarpyMeHHBX YYacTEax W NOCNedyoweny YOTANOCTHOMY PAIPYLUEHHID WM HAPYLLEHHIo
FEpMETHYHOCTA COBQWMEHKA. [TOATOMY ONA NPOrHOIMDOBAMMA DECYDCa HEeoDXOOMMO YMETh NPABMTEHD
OLEHMTE HANPAKEHHO-Ae0pMUPYEMOE COCTOAHME JKCNNYATHRYVEMEIX TEYEONDOROOHLIX CHETEM.

Hactorwuit craMpgapt paspaboTad B Uendax onpedeneédnma eguHors nogxoga k obecnedeHuio
GEICNACHDR IKCNNYaATaUMK TpyDonpoBOdHLIX CHCTEM, IKCINYATHDYEMBIX B YCNOBWAX bHBpayMoHHbix
BOANEHC TRMN.
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HAULMOHANBHBIA CTAHOAPT POCCHMWCKOW CEQEPALWM

CUCTEMEl TPYEONPOEBOOHLIE

Pac4eTHO=3KCNEPHMEHTANLHLIA METOA OLEHKA 0UHAMUYECHKOTD
HanpAKeHHo-AethopMUPOBAHHOND COCTOAHMA

Fiping systams.
Calculated and experirnantal mathed for estimating the dynamic stress-sirain state

HOata esegesns — 2013—12—01

1 OBnacTk NpUMEeHEeHHA

HacToAwmri cTangapT ycTaHaenvBasT PacYETHO-3KCNEDMMENTANEHBIA METOA OLUSHEN JUHAMAHECKOrO
HENpPAMEHHO-0e00pMApOBaHHOND COCTORHWA TRYGONPOBOOHEX CWCTEM, NOOBEQHEHHREY BHODaLWMOHHBIM
BoageidcTadAM. MeTog GasvpyeTca Ha  YWCHEeHHOM MOQENWPoBIHKW  TpyDONpoBOGHOW CHCTEMEL MO
peaynsTaTam ee HaTypHore obcnefoBadrA » NoOCNEdyseUEen MOeHTAHKALMK CHOTEMEI.

HacToAwurih cradfapT pacnpocTpadseTcA Ha TpyGonposoiHse chcTemMbl Mobod worpurypauMe,
COBERUAILHE BEHYHOEHHEE KoneGadua Haudonswed WHTEHCHBHOCTY B gWanascke J4actoT ot O oo 100
ru-

2 HopmaTHBHGLIE CCLINKKW

B HACTORLWEM CTAMOALTE WCMONLACEANE HODMATHEHEIE COBMEN Ha CRE0YHILLME CTAHOAPTEL
MOCT MCO 5348-2002 Bubpaura M yaap. Mexaud4ecEns KpenneH e akcenepomMeTpos
MoCT 2434680 Bubpauna. TepMHHbl ¥ onpegene s

Mpuwmeysa Hde — lNpa NONLI0BEAHKH HACTORWMK CTEHZEPTOM USnNECODDPAZHO NPOBEPATE ASHACTERE
CCBUMIHHEIX CTAHOAPTOR B MHEOpMEUBIHHOR cucTeme obmert Nons3nEaHA — Ha odwunaneHom cadTe SenepansHora
AreHTETEA N0 TEXHAHSCHOMY PAEFYNHDOBEHHD A METPONOMAE B CETA MIHTEPHET MNK MO SEEroaHoMyY HHEOPMEUHADHHOMY
YEEASTENKD #+HauMoHENEHRIE CTEHORPTEID, HOTOPLIA ONyDNMECBEH N0 COCTORHMKD HA 1 RHEApPA TEKyErD rogda. i no
BRIMYCKEM BHEMACRHHOMN AHPOPMEUMIHHONS YREIATEaNA «HagHMoRaneHLIE CTAHOAPT TR+ 38 TEEYWMEA rog EcnM 3amMaHEH
COLIFIHHEIA CTAMSEDT, HE EOTOPLIR S8Ha HEOATMPOBEAHHAR CORMEE, TO PEROMEHOYETCR WONoNe3I0BaTE GEACTEYHILLYH
HBEPCHMK] aTine CTAHOSPTA © YYETOM BCEX BHECEHHBIN B O3HHYH BEpPCHH MIMEHEHMA. Ecnv 3aMBEHEH CObINOYHGRRA
CTAHOSEPT, Ha KOTOpPBIA O3HE SETHPOBSHHAR GObINKE, TO PEEOMBHOYETOA MENONBIOBATE BEPCWH] 3TOMD CTAHOARTS ©
YHEIAHHLIM BRILE MOOOM YTESPEGEHWA (NPAHATHRE]. ECnd noone YyTEEDHAEHWA HACTORWEID CTAHOADTE B CObINDHHLEN
CTEHORPT, HE KOTORLIA S8HS J8TWROBAHHAR COBMKE, BHECSHD M3MEHEHHE, JATPArMESHIWES NONOMEHWS. HA HOTODOSE
AAHA CowNEA, TO 370 NONOHEEHHE PEROMEHSYETCH NPHMEHATE D83 y4ETA OBHHOND W3IMEHEHWA. ECnK cobINOMHBR
CTEHOAPT OTMEHSH De3 JaMeHbL TO NONOMEHHE, B KOTOROM OAHS CORINKA HE HEM, PEROMEHOYETCH NPHMEHRATE B H80TH,
HE JATRArMBARILLEN 3Ty COBINKY.

3 TepmuHbI M onNpegeneHuA

B HacToRWEM CTAHZARTE NPYMMEHEHL CNEOYIOLWWE TEDMWHL C CODOTBETCTEYIOWMMK ONDEneNaHAARMEA:

J.1pnbpaunn: DBHMEHWE TOMEH HNH MEXAHHYECKDH CUCTEMBEL, MPK KOTOROM MPOWMCXOOAT ROnNedanna
XADAKTEPMIVIOWAX 870 CHANAPHLIX BEANYHH.

3. 2enbponepemelterne: COCTABNRIOWAR NEQEMELEHKR, ONWCHBAKWAR BRrBpaLHI.

3. 3oWbporaMepeHUn: SHCNEDUMEHTANLEHOR onpaoenaH9e napamMeTpoR BMBpaUMK
HHCTEYMEHTANBHEIME CREOCTBAMM.

3 4nenaara: OTHNOHEHWE MEXOY PACYETHBIMK KM MIMEDEHHEMK NEREMELEHMAMM TpYOoNpoBOIHCH
CHOTEM.

Mzganue odwunansHoe
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4 CokpaweHus

B HacToAWeM cTalgapTe HCNoMb308aHsl CNedyiowne SoxpalleHAnA;

- OHOC = oeHaMP<eckoe HanpAMeHHo=-120opMUpORBaHHOE COCTOAHWE,
= K3 = RoHeYHbLIH 3NEMEHT,

- MHA = mHOTOKAHANEHAR WAMEDHTENEHAA annapaTypa;

- MK3 — MeToq KoHEeYHbLIX ANeMEeEHTOR,

= DN = ogsoradansHsid KaKMepUTeNEREK Npbop;

- TC = TpyDONpoBCOHAR CHCTEMA.

5 OBbwmMe nonoXeHWA

5.1 PacuaTHO-3KCNEPHMEHTANEHEIA - MeToq onpenenedua OHOC TC (meTog HIEeHTADMEILMK),
MNOOESPREHHON BHOPALHOHHOMY BOIOSRCTENI, OCHOBaH HA TOM, 4TO nNone srGponepemeweHiid TC MoxeaT
FoiTe ANNDOKCHMHADSBARG NONAMK NERPEMELLEHAN, COOTEBETCTEYVIOWMMK coboTREHHEM dopMam koneGaHna
TEC.

Mpuwmesadnrna — HapAgy © opMary konebaHail B annporkcHMagwd MoryT DeiTe HCNONE3CBaHEl TAENE
dopMel MPOMAGOE OT BOWMHAYHBIY CAMN, NPANCEEHHRX B Tex To4xEx TC, 8 K0TOpeX NPUCYTCTEYHT COCPEOOTOHEHHbIE
OMHEMAHSCHAE Gkl

520na TC npoMIBoneHoR  KOHGMryREUWK, B H TOYKAX  KOTOPOR  WAMEDEHL  SMMINATYObI

BHSPONEDEMELLEHMEA D. (f=12 . ...1), BEKTOp PacYETHEX NEQEMELLEHIAA :D: CAIMELHOCTEID i
BEMMCAART No Qopkyne
5.3
10 =[e]ld], (1)
roe [-LE?] — MaTpuua #r, cobcTReHHsX aexTopos TC {tI.'-‘ '[, k=12 ....m, paaMepHocTsio M, % H .
it | — BEETOp oDoBWeHHEX nepeMeweHdd o, , & = 1,2 ... M, pasMepHOCTRO i, .
1d obof ad, k=12 , e

BexTop pacHeTHER YOCRNH L HanpAe HMiA {"?F Bhl4HCTAINT AHANOMHYHD M0 DOpMYNE
icl frl
isi=[o ). 2)

roe [':]J] ~ MaTpuua M, BEKTOPOR YCWNWAHanDANE KA {HJJ-: } k=12 . . _.m, . cooTeeTcTeywumx & - i
hopme cobcTREHHER Konebanni TC.

5.43agasy MOeHTHDWKALKWA CREeOyeT pPEelwaTe M3 YONOBWA MHHHMHIALWK OTENCHEHKA SHAYSHWE
pacHeTHRIX NEpeMEeLLE HKA :D}- TC OT aHa4eHHR MIMEPEHHEIX NEDEMELLEHKA {L‘" :

S AMNpUMEHAEMEE ANTOPATME MUHEMHAZAUAM PAINKLSANTCA B IAEMCHMOCTH OT TUNE MIMEDHTENLHOA
annapatype: (M, O, KenonsayemMol ANA WIMEpeHnA aMninuTyD orBponepemeweHni 0.

S560na noawiweddA TodHoCTH onpegeneduAa OQHOC TC npe  aqbpauMoHHBX BOAOEACTEMAX
DEKOMEHOVETCA ONA  WamepeHdid Kononesosate MEA. QWM pgonyckaeTch MCNONbICBEATE NMWE ONA
npegeapyTensHOA oueHks QHOC.

56 MenonbaoBaHMe MHOroKaHaANLHOA HAMEpHTENLHOW annapaTypil

5.6.1 MNpk WenonbIcEaHKAA GNA HaMepeHda Brbpagrd MEAA amnnuTyae subponepenelieddi TO D._

{i=12,....n) cnegyeT WaMepATs 8 O4WH K TOT e MOMEHT BPEMEHW, 4TO NOIBONAET NOMYYHTE

dakTHyeckyio JefopsMupoBadHyy GopMyY BRHYVHOSHHEE KoNeGannd TC ¢ y4eToM BOIMOMHER a3oBmx
COBMMCE.

5.6.2 B atom cnysae ONA MUHHMHAIALUWA HeBR3kKM K |, onpedensesoil no dopsmyne
L4

-
R} =D j-1D}, 3)
ADHMEHAIDT METOO HaWMEHBLWY KBEAOPDATOE.

2
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563 Mpu atom pextop ofofweHHelx nepemewsswid (¢ |, ofeCneuMBaOWMi  HAKWNyLLee

. H . N
NPUBNMKEHME BEKTOPA DACYETHLIX NepemMelenni (1] K BexTopy WIMEPEHHLIX NEDEMELLEHW ':L'J 3
HAXOOAT M3 PEWEHHA CACTEME '_n.'*pEIELHEHHﬁ

{f—{ iy ':I} =0, (4)
ko)

T
roe W - cyMma KBanpaTos HesRlok |R |, BeducnAeman no dopMyne
W =[RrY [R}. (3]

roe {er - TPAHCNOHMPOBaHHaR MaTpiua (R

5364 Mosombli serTop 0000 EHHBIX NEDEMELLEHMA {JE BhIYHCIAIT Mo gopay ne

= [4] o] {0} 6)
56.5 Matpuuy [.-'i] BLIMACAADT No fopMyne
[4]= [o] [0] 7)

566 HeolxooWmesa  YoNOBHENM  HEBBDOEOIEHHOCTH  MaTpHLb [1] ABMASTCA  NHHEHHaA

HEIABWCHMOCTE cTonBuce MATEALEI [':D] ;

57 McnoneLaoBaHie OAHOKAHANBLHOW HIMEDUTENLHOA anNNapaTypkl

571 TlpW MCNoNbaoBaqdKd ONA H3Mepeddd eubpaguy OWN, amnnuTyae BUbBponepesewedus TC
D. (f=12 . .. 1) MIMEDAIOT B PAIHEIE MOMEHTE BREMEHN, 4TO HE JA8T BOIMOMHOCTH YYECTE (PaloBme

COBHI.
2.7.2 B atoM cnydae 3agada WIeHTWHEAUWH CEBCOWTCA K MAHHMHIZUWA OTENOHEHWA abooniTHbX

AHAYEHHA PACYSTHED NEPEMELLEHHE |,rD,l| OT AGCONIOTHEN IHAYEHKA NIMEDEHHED NeDEMELLEHHR |{D |'|

.73 Mpu atom angs onpegeneHdis BexTopd 0SoDWEHHBIX NEDEMELLLEHIRA ;.u":- NEHMEHAKT GyHELKIO

CYMMBI KBAOPATOR DATHOCTH KBAAPATOR Nepemewenuil ~ W no dopmyne

éw:i(ﬂ:z_ﬂ.:r- (8)

3274 Ona rmoBansHod MEHAMH3A0WA  YHELMKA W uMcnonbayloT anropdTM, OCHOBAHHBIA HA

MEMMEHEHWK METOSa NOKOOROWHATHOND CNYCKA, HAYMHAA © NoWcka rMofanesHoNS oOHOMEDHOTS JKCTREMYMA
B HanpaaneHud cTenarel ceobofbl, COOTEETCTRYHILMM HIKawKWs poprman konebauui TC.

575 dyukuva W npeacraenAeT coboi NONWMOM YETBEPTON CTENEHW, 3 BT0 MUHWMYM HAXOOAT W3
pEWEHAA EyOMHEcKorno ypapHedHA, NpeacTaEnAwwero cobol papeHCTBES HYNKO NEpBEOH NDoWIBOOHOR

pysigan W no ogHoi na nepementex o, k=12 ..., My
&
(W )=0. ()
o,
3
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5.7.6 MonuHom AH”I[:I'J. | BEIUMCNALT No dopMyne

‘Wid,}=Y |ca, . d,* + 3,4, +C2,,d,” +C1,,d, +C0,, ] (10)

dml]

5.7.7 Koadppuumewts €0, C1 . C2, €3, C4,  paccumTeBa0T No gopmynam:

Cd..i = q}..t-I?
L’.'Em = 45)1‘-.1",
C2,, =60 -207 |0, °, (1)

Cl, = 4[_5." o }tlll_,‘ﬁl,
co, =D’ —D,‘-“]:,

roe D). BelMMChRIOT MO opMyne

B =Y d.

ik

(12)

5.7.8 OnpegenfiT 3HAYBHHA MUHMMyMa dyhkudr W . Mpd aTom us Tpex sopeel kyGuyeckoro

YPEBHEHHA BHOWpaINT  OeACTBMTENbHMGIR  KOpEHb, COOTEETCTEYIOWWA  MAUHHMANLHOMY  IHAYSHA
BMHHAMAIMPYEMOH yE kLN,

57.9 KpuTepwesm lapeplleH#A NOMCEa MAaHMMyma dydkwan W B npocTpadcTee ofoBWweHHBIX

. ] .
NEPEMBLLEHIA |d | AENABTCA BENONHEHWE ABYX YCIOBAA:
"
- OTHOCHTENBHOE NPWDALLEHWE BekTopa oBoBleHHBIX NepameeHni |d } HE AOMMHD NDEELIWATE

MaKCHMAanbLHD AoNyCTUMOrD akagenua {107 );
]
- OTHOCHTEMNLHOE NpUpalleHe dyHKUMe ~H e O0MEHO NPeBbiLaTE MaKCHMANEHO OONYCTHMOrD

axadenia (1077

6 Mopanok NpUMEeHEHHWA MeToQa
6.1 OBwme nonoxeHuA

MpakTuHeckas peannaauna meToga ouedkd OHOC TC exnwdaeT 8 cebs CNegyllkie oCHOBHbIE
aATark:

a) noctpoeHwe K3 mogenn TC!

G) cnpegenedke coBCTRESHHBK GopM | YacToT Konebasuwi TC,

B) cOocnegopadHe erBpaunoHHCro cocToArKka TO,

r} voenTeprkadus QHOC TC.

Mpuwesadnna — Ons npocranwn: cnydage TG K3 mogens [nepeqwcnedHw@we a)] gonyCcsaatcA HE CTPOWTh.
Mpw arom ochpegenssde coboreedHblE fopM W 4acToT Konebadwlr [nepeuncnedHws 8] o waedmadwrkayns OHOC
[nepeqWcnesna 8] BEINONHAKTCR SHANWTVHESKH,

6.2 MocTpoeHHE KOHEYHO=-3NEMEHTHOW MOOENH TPYBONPOBOAHOH CHETE M

6.2.1 NMoctpoeHue K2 sogend TC [anAeTcAd HeoSXoOWMMbBIM ONA NPOBESEHMA  MOCIELYRILLMX
pacHeron.

622 K3 cnegyer GODMUPDBEATE © 2 WCNONR3A0OB3AHWEM CNEUWaANWIKMPOBaHHLIX NPOrpRaMMHEX
KomMOnexcos, peanuayiowmx MEZ. Npr aToMm yHEUKMOHEN NPUMEHAEMOTS NPOMEaMMHONG  KoMNneKca
O0MMeH 00eCNedHBEaTE BOIMOMHOCTE MOOENMDOBAHKA BoEx AneMeHTor TC.

6.2.3 NMocrpoedke K2 mogent TS cnedyeT BRMONHATE ©  WCNONBISBAMWMEM  NPOSETHOH
OoKysEHTALWA Ha TC (YepTexH, aKCoOHOMETRWYSCHHE CREME U T. O.).

4
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G.24 B cny4as HecooTReTCTEMA arkThYeckol rosddrypauded TC nNpoesTHOR  O0KyMEeHTALMWK
NOCTROEHWE K3 MO0ENK BLINCMHAKRT No pelyNeTaTam HaTypHbeX COMEROYHEX paboT.

6.2.5 [MlocTpoevue K3 mogend TC cneayeT NpoBoGWTE B TAKoH NoCNedoBaTensHOCTH,

= Beibop Hadana koopauHar,

- K3 mogenvpoBadre anesedTon TO (Tpybonpopogos, nNpd HeoDXoOMMOCTH EMEOCTER, annapaToe K
T. 4.5,

= HAIHAYEHWE MECTEOCTHRIX XapakTeprcTir K3,

- ZA0AHWE TRAHWHHBIX YENoBRHA (MOSENHUPOBAHKE ONODHBIX KOHCTRYELHA TS,

- JafaHue JWHAMAYECKWX MapameTpoB CHCTEMB! (MHEDUWOHHLE XapakTepucTved TpyBonposogos,
TpYyBoONpoRoGHON apMaTYDLl, PAIbEMHEX CORGMHEHWA, MIoNALMK, Cpedk W\ T. 0.0

- JafamHie NnapaMeTpos pacHeTa.

6.3 OnpegeneHye CODCTBEEHHLIX FOpM K 4acTOT KoneSanMA TpYGONPOBOOHOW CHETEMLI

6.3.1 CobocTeeHHble GOpMbl W YacToTel Konebadkia TC paccH«TeIBANOT B UENRR BriABNEHKA
xapakTepa konefalkid OTOeneHsx yH4acTeon TC | onpegensHMs ONTAMaNEHOr pacnonoMesud To4er and
HMaMepeHHa BrbponepeMeleEHdi Npr nocneayowen obonNenopaHy arubpadrondcro cocToAnMe TC. Ona

POPMUPOBANKE MaTPMY COBCTREMHEIX BEXKTOPOR [(Il] M MATPUL YCHIAA HANDAMEHWI [':l'_\.] cnegyet

MCNONLAOBETE TAKKE PEIYNLTATE pAcYeTa cobCTReHHBIX XapakTepucTvg TC.

6.3.2 CoboreeHHele  opMel d HacTtoTel  konebawui TG cnegyeT  pacCHWThbiBaTh
AETOMATHAMPOEAMHEIM  MYTEM  C WCNOMNLI0BAHHEM  NPOMPaMBMHBX  KOMINEECOR,  DE3nnay oWy
CHELHMANKEMDOBaHHBE ANTOPHTMbl pelerdna cOoGWeERHOA 3adaqyK Ha cobBoTEEHHBIE aHaqenka [1]. Ona atol
UEma nononsayioT K3 mogens TC, nony4acMyis B COOTRETCTEHKM ¢ 6.2,

6.3.3 Ans pacHeta HOpM ¥ 4acToT cobcTReHHER Konebanvid TC NpocTol recMeTpryeckol optil K
oUEHKM CcoDCTEEHHEX DOpM W YacToT EONeBaHdWi OTOENEHEY yHacTeoe TOC CNoMHOR NpOCTDAHCTREHHOR
ECHEDUNYpaUMIA O0NYCKASTEA MCNONEICRATE AHANKTUYECKME METOOR pacyeTa coDCTEEHHEX hapM M YacToT

[2].
6.4 OGcnegoBaHKe BEWOPALMOHHOND COCTOAHWA TPYBONPOBOOHOW CHETEMLI

6.4.1 BeSop ToYek ANA HAMEPEHWA AMNNWTYL BADPONE D MEeLLEH Al

64.1.1 Hamepenwne amnnutya eBubponepesewenwid TC  cieayeT BoNOAHATE B TOME3X
BHODOKMAMEDEHMH B HENPARNEHWW KOORAMHATHEX GCel rnobanEHoM CHETEMBI KOODOMHaT.

6.4.1.2 TnoGanesHyl CACTEMY RKOCPAAHAT BeiBWpaloT  chnegyilowdsm  oSpasom: otk X -
FOPWICHTANEHAA OCh, O0Ck V' — BERTHHANLHAR, OCh £ — FOPWICHTANLHAR, NEPNEHOUKYTIADHAA Ocd X .

6.4.1.3 Todew gna yotadoerd eBuBponpecbpasopaTensd cnedveT BelOHpaTe © TAkW DacHEToM,
YTODLI, MO BOIMOMHOCTH, BCE OCHOBHLME JNeMenTk TC Gwind oxpavedk obonenopannes. TodEn 3aMepon
CNeayeT HAIHAYaTE Ha CTRKaX ToYD, B MECTax NOBOPOTOR TRYDCNPOBOLOE, CEQEOWHAX NPONeToR W MEeCTax
pacnonaseHdA onop. Npd BwBope TOUEK MHIMEDEHHA CNEGYET NPUHWMATE BO  BHWMaHWE Taocke
sapakTepHsle opaie KoNetaHui CHCTEMBL, NONYHEHHBIE pacHeTom no 6.3,
6414 Cnocob kpennedna subponpecbpasosatens cnegyeT eslBupate cornacke TOCT MCO
5348,
6.4.2 NpopeaeHHe KIMEPEHHA
6421 MHamepeuwe amnnutyg esubGponepeseweski TC cnegyeT BLINOAHATE B ToYEaX W
HanNpaeneHWAX, BRIDMpaeMBEIX 8 COOTRETCTEBMA C 6.4.1.
6.4.2.2 MNpy vcnoneIoeadrd MAA Maseperde aMnNuTyd BWSponepeMelleHii CNeayet BuinNonHATE
CHHXPOHHO BO BCEX HamMEYeHHBX Todkax TC. [MpW 3ToMm B Kawdod Todke HeolxXooWmo perHcTpHpoBaTs
BLEMEHHYIO DEANHIALKKG BUEpaNepemeleHHE.
6.4.2.3 MNpy docnonesoeadvd DN nasepedKde aMnnuTyd srGponepeMewleddil CNeayeT BunonHATE
MOCNEOCEATENEHD BO BOEX ToMKax. TpK 3T0M B KaWO0oR TOuYke HeobXodWMo pericTpMPOoRaTE abconkuTHo:
IHAYEHHME AMNNAWTYOE BUDpONe PEMELLEHIMA,

6.5 HoenTHMEaAUWA HanpRHeHHO-A8OPMAPOBAHHOTND COCTOAHKA TPYEONPOBOOHOWH CHETEM LI

6.5.1 Ha ocHoBe pe3ynuLTaToB HIMEpEHHR aMninTya edbponepeMeleHAd B i Todkax TO
POPMUPYETCA BEKTOD HAMEDEHHEX NEPeMELLEHHR {.D }

Mpumadanme — MamepeHuA B O3HO0E B TOR #e To4Ee (mecte) TC 8 HANPABNEHWMH PaINWHHBLIX OGEH
rNoBansHOR CHETEME! HODPAWMHET NPWPEEHMBANT K MIMEPEHWAM B pa3HeE Toqxax TG,

6.5.2 [pW wcnoneioeaddg MIAA BEKTOD KaMepEHHBIX NEFEMELLEHIAR ':D' |l DOPMARYICT ANA Kakgoro

MOMEHTE BPEMEHK © MENONbACBAHWEM BPEMEHHEIX PEANKAIALKA BUERONEDEMELEHIWA No §.4.2.2.
5
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6.5.3 0OnA kaxpgol paccHduTadHod no 6.3 & -4 dopsel coDCTEEHMEE KoNebasdi onpedensnT

aHauenne nepemewenua O no HanpaeneHMo § -TC MIMEPEHHOTD NepeMeweHss (cormacdo  6.4) u

POpMAPYIOT BEKTOR [I:lJl; PAIMBOHOCTEMD H
£.5.4 Moxoga W3 3a0anHoro Hucnam &, . yHuTeleaemors B pacHeTe dopm konebanuia, dopmMupywT

MATPHLY COBCTBEH HLIX BEXTOROR [{Ii] PAIMEBDHOCTRID M, X H .

Mpuwmesadue — Hacno yHuTeEEAEMBX 2 pacdets dopw wonefanmih 19, ONpegensoT SR saMgoro

DECHETHOM CAYHEA MHOMEWOYANEHD HE DOHOBE SHANWM3A cnerTpd cobCTEEHHE opM @ JacToT ronabaHuwi. a ramse
BEMNAOE CTENEHK BENHRHWA KEnor coboreardod opmsl B obwyio QUHEMMYSCEyED pearkuwe T0.
655 AManoridHeM obpazos crnegyet QopMUpoBaTE MATPWMUY WCKOMBIX yoMMWMA Hanpaseduia TO

[, ]| paamepuocTei m = n .

B.5.6 3agasy WoeHTUDWEALWA pewawnT no dopsynas (4] wnm (9} W onpedenAsnT BeKTop
OGoBUEHH LK NepEMELIEHKA :.:J’} obecnevkEariUMi  MUHHUMANBHOE OTKNOHEHHE BEETORA pPACYETHBIX
NepereLeHuA J,D} OT BEXTORE WAMEDEHHEE NEPEMELLEHWI {D‘}.

£6.5.7 PacdeTHee NepemMeweHina :D: onpeaenanT no dopsyne (1)

6.5.8 PacdeTHLie IHAYEHKA YCHNHRHanDAMEHHR J,Sj onpegenaAnT No gopyne (2).
Mpurep npyMeHeHds MeTega cueHsd JHAC npoctedwesi TC NpHBEOeH B NPHNCsEaHHn &,

6
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NpunoxeHue &
[cnpasoyHoe)

Mpvmep NPMMEHEHKA METOAA OLEHKW AWHAMWUYSCKOMD HaNpAKEHHO-A8MhOPMHPOBAHHOTD COCTOAHMA

Al Mcxoadeie aHHBR NpWMMeEpa

PACCMOTOMM BRHYBOEHHEE YCTAHOBMELWMECA kDnabasuA TpyBonpoBnaa NoCTORHHOM CEYEHWR, PECHETHERA
CHEME KOTODOM NOKSISHE HA prcyHKe AT

P(t)

A nt B

A - WAPHEEHI-HENOIEMKEES OAopa TpyEanposoga; 8 - wapkkprs-nagsmkHas anops rpyborponaga; | - paccrosnme
pAacromtEsHan gacce O o nesol onppel TpyGonpossns 4 .ID{ i ]- = .E, sin 2 _fl'] © BERTHEANEAAA SHNA, JEACTARKILL S B

maccy M

PucyHor A1 — Pacuethas cxama Tpybonpogana

OnA pacdeTa npUHATE cnegyioure  woxopdeie  aaddse: L =2 T9wm; (=0T71m; m=I13ur;
D =353wm.d =1Tmm; f=12Tu; W =3975 MM

A2 Quensa OHOC

Mpume4anue—On8 oUSHKM OUHEMEHECKIND HaNPRMEHHO-080PMWPOERHKOID COCTORKAR TpyGonposoaa,
NPEACTARNEHHOM HE PHCYHES A1, MCNONBZYI0T ANTOpHTM COMMacHO pasgeny 6.

A2 1 NocTpoeswe K3 mogenu

MNocrpeasne K3 sogenn TpyBonpoBona BRNOMHAKT © NOMOWEN NPOrpassHon chetesmes COMPASS 3] One
MOSEMWPOBEHKMA TEOMETDRA TRYGBONpoEOna wmononeayr K3 B BWae NpAMONWHEAHLIE CTEOHHER © HAEIHAYSHMEM WM
COOTEETCTEYHILLME HOCTHOCTHER W WHSPUMOHHE sapakrepuctes. Boero gnA noctpoosns mofend  tpyBonposopa
MenoneayoT 15 crepereas: K3, Mpe HAIHA4SHME TDEHMSHER YONOBWA COMNBCHD proyHEy A1 HEIHAYSHDT WapHMpHO-
HENOOEMHMHYHD ONOEY B TOMEE A W WADHWPHO-NOOEWEHYK onopy B Todke B wogena. MroroeaA K3 mopeane

TEYDONpoBEDOE © yHETOM HANWHHA COCPEaoTOHEHHOR MACChl M NOKE38HE HE pUcyHEE A2,

i > . —n
1

Pucynok A2 - Mroroeas K3 mooens Tpybonposona

A2.2 OnpegeneHve cODCTERHHEIX (hopM W H4AcTOT KONEDAHMK

IR onpeaenasda cobocTesrHex Gops W 4acToT ronebasnia TpySonposEnna HENoNE3YIT MOOYNE QUHEMAHSCKOM
AHanuaa nporpammel COMPASE [3] woTopsid DEANMIYET PEWEHME 380348 HAa CODCTEEHHEIE 3HEYEHWR METOOOM
MTEpaUKMA B nognpoctpadcrese [1]. Haxagrt oee napeeie dopmsl W 43CTOTe  sonebasar  tpyBonposoga W
COOTEBETETEYHILUME MM YOANMAHENDRAMEHEA.
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[pafmyschos NPedcTasneHHE peaynNsTaToE PECYETS NOXEASHO HE DUCYHRE A

. o

@opma Me 1 {yactotra [ =7.311) Gopma Ne 2 juactota [ = 2.':} 3.l"u:|

T

M, eI
- U111

i

A1 ﬂ;”

Jnopa yocunuivHanpaxeHsin ana dopsis MNe 1
SHopa YerNAA HaNpAKERKnA gnA Jopes Ne 2

PucyHor A.3 — Popme xoneBanvin 1 COOTEETCTEYHMLME WA 3NH0ps YEANWA HanpRmeHnA

A2.3 OBcnegosanye BMDpauMoHHONe COCTORHMA

Mciopos W3 NpeanonoesEEHiaR, ST0 SMnnaTy0s BMODaUMOHHEX NEREMELLEHAR D. BLINM MAMSDEHE] B MATH TOMKEX
PO NAKHE TRYBONDDEDNA YEPeI PARHLE DACCTOAHMA W HE ONOPEx. T. & 06LSE YHenn Toqes wamepeHus 4 = 7 . Bexrop

! '
wameperHeE nepemeweHwi 0 § POPMBEYRIT G NCNONE30ESHAWEM BHANMTAYECKOM BEPEKEHAR ONF ONHEMWHECHOTD
mporata BanK NOCTORHHOND CEYEHMA C COCpPEanTOYEHHOR MECCoA o7 BREPAUMOHHOND BOINSACTENR [4], KAk

D =10 —0076175 -0037311 —0166252 —0148928 —0.087676 0

[padmk MIMEPEHHLEIE NS PEMBLEHEA {ﬂ } NOKE3aH HA pHEYHES A4,

FOOpTEESTA TOTEL, M
iy 0462 0723 1335 1547 2308 2T
- ~
; 2 -
- 005 x
N -
T, A
Ll ‘H-.H- .--IEG
- 0.H o e
'\\- -__-'
T -
- -
= r
——— o
=019 Tl e
ol - —— e
T

-0z

IATOTOOCTYI T P ILSEEC 70 T, PIM

|
ProyHor A — Mpadas MasepaHb Y MR e L EHRA t'D I[
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A2 4 Woentudrkauwn OQHOC

TaK Kak 48CT078 BbHYHASHHBE konabadwi 12 Tu NesMr 8 WHTEpEANS MEXgY QEYMA NEpBEsMe CODCTERHHBIMH
syacTotam 7.3 Ty v 293 My, ans wosutegmxauguwn OHOC tpyBonpoeoaa wonons3y T 0 nepesa GopMsl KonehaHmA,

T. 8. npwHemaeT m, = 2

Henoneays  pe3ynesTaTte, nonydadHes B AZ20T,  dopMapysn  amatpedy  CcOBCTEEHHEX  BERTOROE [l:]:ll

pEIMEDHOC TR 2% 7!
["I"]_ 0 0.130202 0,216398 0,236850 0196883 0110894 0]
0 0,128404 0043684 —0,21387 037768 —0.29062 0

Mpadhvx naveHeHnA CODGCTEAHHLL BRETOPOB -:{lik;; , COCTEBNAHILWME MaTRHUY ["1‘] . NOEE3EH HA prcyHre A5,

L MMV Tepe MELE BEE TR, MM

0.dr
13 _'_'_'_'_;\_\_\_‘— -
0,20 a8 s
.- i Te—
,,-""‘".’# T -
\.-'"-! | |&"‘- I I ' i 1
] 0,461 0Es ™, 1,385 Lz4a7 2 30E F
"\-\._R ; -
. -
T H -
- |_'!r2- "y " z l__.--’
S -
FaY. o
. R
s H.I? - -
- 0.4
s |H =nfCTEERERGL FRETON: ¥oo T T M
s —d-i COOCTSEHHMABSEIOD :
PucyHox A5 — Mpadwk MaueHasns coboTBaHHBIE BERTOPOS {ED-. I " {EIJ':}
AHanorwsHEW oOpaaou GOpMMpYEM RETPALY MEM0aLME MOMEHTOR |EIJ! ]:
) T
[¢ ] 0 204817  4410.27 400046 3050.6 651,33 0O
' 0 1487035 12136,01 -7033.09 -17897.64 —14427.99 0
g
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[padk MIMEHEHHRA MIrKD3oWW Y MOMEHTOE, COCTABNAOWAN MATRALY [{D. ] NoKEIAH HE prcyHke &G,

FloTH s eI For e T, H

210"
."-'.:}. sy ——
< e
1=10%
-'-'.-'
E o — g = 3
5 e 1, —_r— -
.-"_'_,_,- 0 \H\. i i it ——— a
n 0,452 nals ™, L3E] L2347 258 sy
ﬁ".-\. .-""H
' Ea A ___.-""-
- 1=10% 55 i
— =
i - x“‘x T —
G o =1-1 >0fcTReInEal DexTa: o
- 210 seme= il CObCTREHHEE FeETO T

Eoopmant Tower 1

PucyHor A6 — Mpadve MaMaHesns AEaerl MOMEHTOE, COOTEATCTEYHIWMNE 1-4 1 2-i thopram KoneDaHmnie
Tpybonposcaa (oM. prcyHor A3

MenonezyA topmMynel [B) W (7], onpegensat seetop oboGwedHbE nepemawari 'lzf E KEH:

| = o] [o]] [o] o'}
0 0
0130202 0,128404

0 0130202 0216398 0236850 0196883 0110894 0] o o008 0.043684

= P we s N ! ‘ 0.236850 -0.21387
0 0028404 0043684 —021387 037768 —0,29062 0

1 0196883 —037768

0010894 —0.29062

L 0 0 4
s o
~ 0076175
| —0,137311
x[u 0130202 0.216398 0236850 0196883 0110894 0] "o
0 0128404 0043684 —0,21387 —037768 —0,29062 0
4 —0,148928
—0,087676
L EI .
_ [~0.000646]
0,000058 |

HenoneayA doopmyns (1) » {2), onpeosmAT BEXTOR PACHETHEX NEPEMELBEHHA {D: W BEKTOD PECHETHEX

yourma |5 | kak:
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0 [k
0,130202  0,128404
D.216398  0,043684 |
\D| = [D]id ] = 0,236850 —{:,2[331{
0196883  —0,37768
(0110894 -0,29062
| o (+

= (L000G46 }
0000058

={0 —0.076774 —0.137375 —0,6543 —0,149028 —0.088426 0}
[0 0

294817 1487035

441027 1213601

[0 Jld}=|4000.46 —7033,00 {

30506 —17897.64

165133 —14427.99
0 0

- ﬂ,ﬂﬂﬂfﬂ{il

s
S 0,000058 |

=10 —1,049402 —2152063 -2991174 —3002872 —1808478% 0}

WToroBEed rpadne WIMeEHEHHA BarnbaowWs MoMaHTDE {TI BoaHMEERIWKWE 8 TpyBonpoBoge nog JSACTEREM
BUEDHUADHHON BOINSACTRAA, NOKSISH HE prcyHEE A 7.

F.oOpIEEATY TOWEH, X

1467 1,523 1,925 | 247 23R {77

_
Herufar e MoMeXT B TOHE:, X1

PuicyHor A7 — MNpadhis HAMEHEHHA MIrMBaWKE MOMBEHTOR :T,l B TpyDonpoRoae Nog osRcTEMEN BM0PaLHOHHDR
HETLIYIHN

BexTOp HOOMAMNLHEX HENPAMEHWA CNPSSENSOT TAKKE C MCHONL30EAHWEM hopaynel {(2), HO Marpuuy |'|2Il']

hopMMPYICT W2 BEKTOPOE HOPMENBHLE HAETPAMEHNA, COOTHEETCTEYIOLWLHE KECHOOH W3 OEYX YYMTHEZSMLI E pacdHeta
thopr konsBaHMnC
[.]

0 74L68 110951  1006,4] 767,45 415,43 o7
o 3740099 305311 —1769.34 —4502.58 362971 0
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[padk MIMEHEHHR HODMENEHBIX HANDAMEHWH, COCTREMARILWE MATDHLY l:h. ] NOKAZAH HE PHCYHES ALE.

Hezpazeioe, 1Al
w1y A
- & T .\_\-\I"'\.
Tl A
.-"-' -
4:.:~ i . . - , T e — e
0 0452 Py ‘MEI.E_‘! 1,247 2208 : x’jfﬂ
., --_-.
= " -
= 3=10 g i
—da.!tl.:._\'z' Mx-\'\._m_'_ —_— I ol
~ it
YoooprrHaTa TOETL X

T — L coOeTEeRERI ERETOT
dapi —A-H  pODCTECHHESLSETO

PucyHor AL — [Mpadl AEMeHaHNA HOPMANEHEIE HANPRMEHWA AN 1-# 1 2-8 hopm koneDaHwd (CM. procyHoE &3}

Mrarossii BESETOR HOPMANBHEX HANPAMEHNA I"i'} QNPENSnAKT KK

. 0 0 -
74168 374099
g5t 305311 | :
— 0,000646]
isi=[o ld}=|100641 —176934 b=
(LO0005%
767,45 —450258 '
41543 362971
= ﬂ ﬂ -
={0 -0264 -0541 -0752 -0755 -0477 ﬂ}'
MpadkE HIAMEHEHUA HOPMAEMLHEX HINPAKEHKMA, BO3HAKaKNMLMY B8 Tpybonpoeods oT BwBRaUMOHHOR HAFpY3R,

MOKAZEAH HA PRCYHES A S,

KDU]JI:E‘E‘H.H. TOHRH, W

0462

- 0.2

= |'_|I¢.

Hampmoerma Bls

= O

-0z

e

1.385 1,847 77

Puoyrox AT — [Mpadsl maMeHaHis HOPMANEHEE HANHRMEHWA, BOIHHEE0WKRE B TpyDonposoas o1 BwdpauwmoHHOR
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