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B /lnpa 9.6 moaynm ANHAMMKK K pacyeTam Ha CEMCMUYECKME BO3AENCTBUA MO HOPMaM

Pecnybaunku KasaxctaH u Kbiprbiackon Pecnybamkm:

moaynb 20 (no CHulM 11-7-81*) no Hopmam CCCP (a0 BbIXxoAa HALMOHANbHbIX HOPMATUBHbIX JOKYMEHTOB);
moaynb 43 (no CHuMM PK 2.03-30-2006) no Hopmam Pecnyb6aunkmn KasaxctaH (M no Hopmam Kbiprbi3ckon Pecnyb6amnkum c

NPUMeHeHMeM NOMNPaBOYHOro KoahdULMEHTA, MOCKObKY CMEKTPbI BO3AENCTBUA aHanormyHbl CHulM KP 20-02:2009);

Mmoaynb 41 (OTBET-CNEKTP), B KOTOPOM MOXKHO OnuMcaTb Nt060M CNeKTp BO3AENCTBUSA.
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B /lupa-CAMP 2017 nosBuAcA OTAENbHbIA MOAyAb AWHAMUKM 58, B KOTOpOMm Obin peanv3oBaH pacyeT No HOpPMam
Kbiprbizckon Pecnybanku — CHul KP 20-02:2009. B /lnpa-CAIMP 2018 B moayne AMHaMUKKN 58 6bian BHECEHDI MU3MEHEHUA
B pac4YeTHOM CnekTpe (No maTepranam NpPMUCAaHHbIM NONb30BATENAMM).
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B lnpa-CAIMP 2018 noaBuicA HOBbIM MOAYNb ANHAMUKM 60,
B KOTOpom 6bis1 peanmsoBaHbl CM PK 2.03-30-2017 (Ka3saxcTtaH)
n CH KP 20-02:2018 (Kbiprbi3cTaH)
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7.5.5 3HaueHHS pacueTHOTO TOPH3OHTAIBHOIO YCKOPEHHA d, Ha ILIOMAJKe CTPOHTEIb-
CTBa clIefyeT Olpele/liTh C IOMOIIEBI0 BeIpaxeHHus (7.10):

Ag(475)

-
Ceficmmuieckoe sosaelicrame (CT1 PK 2.03-30-2017, CH KP 20-02:2.. (e a, —max | 5 (7.10)
A .
3 *g(2475)
MONpPAEOUHENA KO3 $d. 0NA CENCHHUBTEMY G 1.00 )
M "
PaCYeTHOS FOpUBOHTANLHOS YoKOPEHHS NADLLALKM gad4g O . BrIpaskeHus, NpelHA3HAYEHHBIE I ONpENeIeHHA 3HAYEHHI ag47s) H dg2475). JAHEL B
= 6.3.2.
Tun rpyHTa [E] *Mnm no Tabanuam npunoxkenus E yxe ¢ y4eTom TMMA rPyHTOBbIX YC0BUIA
OTHOWEHME EEPTHKANEHOMD YCKOPEHMA K ropusoHTansHory 0,300
Tadmuna 6.1 — THOEI TPYHTOREIX YC/I0BHI 10 CeliCMAYECKHAM CBOHCTBAM
K03 UpULMEHT OTBETCTEEHHOCTH MO MOPMSOHT MM 1.24
K08 PPUUMEHT OTEETCTEEHHOCTM MO BERTUKANM 116 Tansl TpyETH CTpaTRIpadEeckoro npoduis Cpensane
TPYHTOBBIX ™ (oﬁngarensnme i ﬁsnaxnl; SHATEHI
Foos PP UL MEHT NOESQEHMA OX 4.00 VCJI0BHE ] pH Vigo H V30, M/C
¢ 400 A CKalbHBIE TPYHTHI BCeX BHIOB HEBBHIBETPEIIbIE H ClIa0OBEIBETpPEIIbIE o >800
S PPUUHSHT NOBSAESHIA Qy ’ C MaJOMOMIHEIM ([0 5 M) IOKPOBOM PBIXTEIX OTIOKCHHI. 30=
K06 POUUMEHT NOBSAEHHA g2 150 CKanbHBIE TPYHTHI BBIBETPEIIBIE C MATOMOIIHBIM (mo 5 M) mokpo-
BOM PBIXJIEIX OTIOXKEHHH.
Hanpaenawilme KOCUHYCE! PABHOQEHCTEYOW e ceiict. BosneicTe. & [CK KpynHO00010MOYHBIE IPYHTEl NPEHMYIIECTBEHHO H3 MarMaTHue- 3350
1B ckax mopoa (6omee 70 %), WIOTHEIE (IOTHOCTH TPyHTa p = 2.15 =10= _
D 10000 oy 00000 [z 00000 [ocse o CyRCY + C290F < 1 S 70T 550<0 <800
Tadauama 7.7 — OTHOIMEHHS 3HAYCHAH dqy U a,
o] [« ] [X] [2]
| THI rPYHTOBBIX YCIOBHI OTHOIICHAS (I g,/l; IPH 3HATCHHAX (/g
ILIOIMAKH CTPOATEILCTEA 1,<0.12g 0.12g<a,<0.4g a,>0,4g
IA, 15, Tu III 0.7 0.8 0.9

PaccmMoTpMM COOTBETCTBME NapameTpOB 334aBaeMOro CEMCMMYECKOro BO3AeNCTBMA NYHKTaM HOPM.

MNpumeyaHua:

1. B gaHHom goknage ana npumepa B3aT CMN PK 2.03-30-2017 (Ka3axcTaH), nepBan pegakuua sbiweawas 8 2018 roay.

2. Ob6palwante BHUMAHME Ha TEKYLLYIO BEPCUIO CBOETO0 HOPMATUBHOMO AOKYMEHTa, BO3MOXHO BHECEHME U3MEHEHWM
(Hanpumep, B mae 2019 roga 6bina 61M3Ka K 3aBeplieHmto HoBadA peaakuma ClMN PK 2.03-30-2017).
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Ta6maana 7.2 — Kitacchl 0TBeTCTBeHHOCTH 3JaHAI H coopy:KeHHii 10 HAZHAYCHHI0
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Taéauma 7.3 — Kiaacchl 0OTBEeTCTBEHHOCTH 30AHHHA M0 dTAXKHOCTH

Knaccer XapakTepHCTHKA
OTBETCTBEH- | KJIAaCCA OTBETCTBEH- THOBI 371aHAH H COOPYKeHHH
HOCTH HOCTH
31aHHA H COOPYKEHHA, B KOTOPHIX He IpeIyCMaTpHBAeTCA I10-
31aHHA H COOPYKEHHA ’ =
5 CTOAHHOE NpeOBIBAHHE TIOACH, a OTKAa3Hl HE CONpPOBOKIANTCA
BTOPOCTEICHHO nopueii IeHHOTO 0GOPYIOBAHHA H/HIH 3arpAi3HEHHEM OKpYkKa-
I BAJKHOCTH I1d o0mie- | romieil cpensr:
CTBEHHOI1 Ge30macHO- | — TEIUTHIBL, [ApPHHKH, HeGONBIIHE CKIaJsl BPEMEHHOIO COIep-
CTH JKaHHA, JeTKHe OTKPEITHIE TIABH.TBOHEL;
— BpeMeHHBIE BCIIOMOTATeNbHEIE H MOGHIIBHBIE.
31aHHA H COOpYXeE-
I HHA, HE IPHHAZUICKA- | Jwible, oOINECTBEHHBIE H IIPOH3BOJICTBEHHBIE 3/1aHHA, KPOME
[IHe K KaTeropuaM I | 31aHHH, oTHeceHHBIX K KnaccaM I IITH IV,

-

.
Ceiicmuueckoe sozaeiicrame (CT PK 2.03-20-2017, CH KP 20-02:2.. [

[MoNPaBOYHEIR Koadd. 009 CeACMHYECEME TN

PacyeTHOE ropUsoHT anEHOE YCKOPEHME NAOLW A0KH

Tun rpyHTa

O THOWEHWE BEPTIK ANEHOMD YCKOPEHWA K MOPMS0HT AnBHONY
K.0a ppULMEHT OTEETCTEEHHOCTIA MO FOPMSOHT a1

K.0@ phUUMEHT OTEETCTEEHHOCTIH N0 BEPTHEANM

K.0a b UUMEHT NOESAEHHA Ox

K. 0@ b UUMEHT NOESAEHMA gy

K. 0@ b UUMEHT NOESAEHHA g2

HanpaenAmumMe KoCHHYCE! pABHOGERCTEYOW ef Ccefick. BosaeicTE. B [CK

o 10000 oy 0.0000

cz D000 oo vy + L2702 =1

1.00

0.900

1.24 —
116 —

4.00
4.00
1.50

Kiaaccst XapakTepHCTHKA KIacca
. BricoTa
O0TBeTCTBeHHOCTH 3AHHHR OTBETCTBeHHOCTH

I ManosTaxHEble 3TaHHS 1-2 sTaxka

II 31aHuA cpeaHeH 3TAKHOCTH 3-5 sTaxel
III MHOro3TaXHBIEC 3TaHHA 6-12 sTakeh
v 31aHHA TOBBIMICHHOMN 3TAXKHOCTH 13-18 sTaxkei
Vv BErIcOoTHBIE 30aHHA Goee 18 sraxkeit

a6aana 7.4 4 3aavueHns K03 (PHIHEHTOR 0OTBETCTBEHHOCTH 115 3AAHMAI

Knacchl 0TBeTCTBeHEDCTH 3aaueHAs KOYQ)HOHACHTOB 1, H )1y, HPAMeHAEMbIC IPHA
3NaHHHA onpeneJeHdH 3PPeKTOB CEHCMAYECKHX BO31eHCTBHA
mo mo
TOPH30HTATBHEIX BePTHKAJIBLHBIX
HA3ZHATEHHID ITAKHOCTH
I I 1:=0.5 m=0.5
II I-II =10 m=1.0
I ¥ =1.0+0.060-(77—5): 71 =1.0+0,04- (7 -5):
1.0<yq, 1.8 1.0y, <15
=1,25+0,045.(n-5): - =1,25+0.02-(n-5):
I m-v L = T o)
1.25< 7, <1.8 1,25< 7, <15
=1.5+0.030-(n—5):
v V1 ) ( ) o= 15
1L5=y;, <18

HPHME.“?EIHHE: — 31echk H Janee: 71 — KOJHYECTBO 3TakeH B 3JaHHH, KpOMe ITAKEH, PacIoIOKSHHEIX HHKE

IU:[aHHpOBO‘IHOﬁ OTMETKH 3€MIH. a TAKKE MOKOJIBHEIX. BEPXHHX TEXHHYUCCKHX H MaHCapIHBIX 31‘a}lceii, €C/IH OHH

COOTBETCTBYHOT TEPMHHAM H ONpeJelleHHIM, IIPHBE/IEHHLIM B pasaeie 3.

B cootBetcTtBUM € Tabnauueit 7.4 Ko3apPULMEHT OTBETCTBEHHOCTM ANS 34aHUN BbIYMCAAETCA B 3aBMCMMOCTU OT KIaccoB
OTBETCTBEHHOCTM MO HA3HAYEHUIO W ITaxKHOCTWU. MpuBegem npumep Ans 9TM* 3staxkHoro 3aaHua KM Il Knacca
OTBETCTBEHHOCTM MO Ha3HayeHU0 — Mo Tabauue 7.3 ans 9TV 3Ta)KHOro 34aHMA Knacc oTBeTcTBeHHocTw ll, Toraa no
dopmynam TpeTbeln CTpoku Tabanubl 7.4: no ropnsoHTanu — 1+0.06*(9-5)=1.24, no septnkanu — 1+0.04*(9-5)=1.16.

* BHUMATENbHO YMTalTE NpMMeYaHme K Tabamue 7.4 — YTo TaKoe KOIMYECTBO ITAXKEN «N».
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Celcvuueckoe sozgencteme (CN PK 2.03-30-2017, CH KP 20-02:2... ﬁw
MoNpaEsoUHEN KO3 g, 30A CEACRUUSCKHE CH 1.00
PacyeTHOE ropU30HTANEHOS YCKOPEHHE NAOW 33K 5.248 1—:2
Tun rpyHTa [E]
OTHOWEHME EEPTHKANEHOMD YCKOPEHMA K ropusoHTansHory 0,300
K03 PUUMEHT OTEETCTEEHHOCTH MO FOPM30HT AM 1.24
K.0@ PPUUMEHT OTEETCTEEHHOCTIA N0 BEPTHKANA 1.6
K.om pepLLMEHT NOESQEHMA X 4.00
s PP UUMEHT NOESREHHA QY 4.00
K03 pPHUHEHT NOESREHHA G2 1.50

HanpagnAmilKe KocHHYCk PABHOAEHCTEYOLW ER CeRHcH. BosaeicTE. & [T
Cw 10000 - 00000 pz 00000 Cuscsd g OE0Y + L2027 = 1

B o] [« ] [X] [2]

MpumevaHus:

1. KoadpodumumeHT noBegeHma B N1060M M3 HanpaBAEHU
MOeT ObITb YTOYHEH Moc/ie nepBOro pacyera,
Hanpumep, ecnu nosy4vyeHHole Gopmbl KonebaHui

rOBOpPAT O KPYTUAbHO-NOAAT/IMBOM  XapaKTepe
paboTbl cuctembl (cm. n.7 Tabn. 7.8).
2. B coortBetctBMM C NYHKTOM 7.6.1 3Ha4veHwuA

KoadpdumumeHTa nosegeHma q B Tabaunuax 7.8 u 7.9
npuBeAeHbl TONbKO AN PEryaapHbIX Mo BblCOTe
3[4aHWUI 1 COOpYHKeHUIN (cM. npunoxkeHue K yacTb HK.2).

7.6.2

3Ha"eHHA Ko3(QQHIHEHTA MOBENCHNA ¢, YIHTBIBACMBIE IIPH ONPEISTCHHH Dac-

HUETHBIX BCPTHEAIBHBIX CCHCMHYECKHX HArpys0K Ha 30aHHA H COOPYAHCHHA, BHC 3aBHCHMOCTH

0T HX KOHCTPYKTHBHOTO THIIA, KOHQHIVPALIHH, a TAKKE IApaMETPOB H MaTepHala HecyIIHX

KOHCTPYKIHH, CIeIyeT IPHHHMATE 1,5,

Tabaanma 7.8 — 3Eauenna ko3 dENAeATa DOBeTeHAA 118 PeryIApHBIX IO BBICOTE 3TAHHMH

KoHCTpYKTHBHEIE THIBI 31aHHA

3HavueHHA
K03 (ppHOHEATA

1 3maHEY, B KOHECTPYKIIRIX KOTOPBIX MOBPEKISHHA IWIH HEVIPYTHE AedOpMAaIHH

1,0

He JOOyCKArTes.
2 BecKapKacHBIe 31aHHA: ¢ HecyITHMH cTeHaMH H3 MOHOIHTHOTO Xefle300eToHa,
KpYyIIHONaHeIbHEe, 00BeMHO-0I0THEIe:

a) IlepeKpecTHO-CTEeHOBBIX KOHCTPYKIHBHBIX CHCTEM C Hapy:XKHBIMH H BHYTI-

PeHHHMH HECYIIHMH CTeHAMH, PaclloIOXeHHBIMH C IIaroM He Oomee 6 M, H

MepeKPBITHAMH, OIMHPAKITHMHECA [0 YeThIpeM CTOPOHAM HA CTEHBI, 5,0
0) lepeKpecTHO-CTeHOBEIX KOHCTPYKTHBHEIX CHCTeM ¢ OJHOH HecyIleH cTeHOH B 33
OIHOM H3 IIABHBIX HAIPABIeHHH,
B) IPVTHX CTeHOBEIX KOHCTPYKTHBHEIX CHCTEM. 4.0
3 KapkacHble 30aHHS, 33 HCK/IHOUeHHeM VKA3aHHBIX B IIVHKTaX 7 H 8:
a) ¢ IPOoCTPaHCTBeHHBIMH PAMHBIMH KapKacaMH, HMeIOITHMH Bee JKeCTKHe V3L 4,0
coeTHHEHHH KOIOHH H pHreleH, ¢ paMHO-CBA3eBBIMH KapKacaMH, HMeIOITHMH
Bee JKecTKHe Y3/Ibl cOeJHHeHHH KOJIOHH H pHIeleH; co CBA3eBBIMH KapKACAMH,
KAPKACHO-CTEHOBBIX KOHCTPYKTHEHBIX CHCTEM. OJHO3TAXHBIE KapKackl BCex
KOHCTPYKTHBHEIX CHCTEM, 33 HCKTIOUeHHe, VKA3aHHBIX B 0);
0) OespHTelbHEIe KapKachl Oe3 BepTHKANBHBIX JHA(parM KecTKOCTH HIH 25
CBA3el;
B) IPVIHX KOHCTPYKTHBHBEIX CHCTEM, 33 HCKIIOUeHHeM YKA3aHHEIX B a) H 0). 33
4 30aHUA ¢ MOHOTHTHO-KAMeHHBIMH CTeHAMH. 3,5
5 3maHHA ¢ HeCYITHMH CTeHaMH H3 KHPIHYHOH (KaMeHHOH) KIaIKH KOMILTeKC- 33
HOH KOHCTPYKUHH. ’
6 3maHHT ¢ HeCYIDMMH CTeHAMH H3 ApMHpPOBAHHOH KHpIHTHOH (KaMeHHOI) 30
KIAIKH C aHTHCEACMHYECKHMH MePOIPHITHAMH. ’
7 KpyTHILHO-TIOAATIHBEIE KOHCTPYKTHEHBIE CHCTEMBI. 2,0

t]

Ho Ha KoHcynbTaumn y paspabotumkos Hopm CIM PK 2.03-30-2017 (KasHUKUCA) mbl Nnoay4ynanm KoMmeHTapuii: «na perynsapHbIx
N YMEpPEeHHO HeperynspHbiX 34aHui q eanHo. Ho ecan 34aHMe Ype3mepHO HeperynspHoe, TO 3HAYeHWe ¢ AOMKHO ObiTb

NPUHATO U 060cHOBaHO B CTY ero coctaBUTENAMM.»
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7.5 CexTpsl pacueTHLIX peaKnuil

0 1 B
7.5.1 Topm3oHTATEHOE celiCMHUECKOEe BO3/IeiiCTBHE OIHCHBAETCA IBYMA OPTOTOHAIG- Hor X
HEIMH KOMTIOHEHTAMH, CYHTAIONIHMACA HE3aBHCHMEIMH H XapaKTEPH3YEMBIMH OJHHAKOBEIMH Ly
CIIEKTPAMH PeaKIHii.
7.5.2 Jlmi rOPH3OHTANBHEIX KOMIIOHEHT CeiicMHYeCKOTO BO3AeHCTBIM, YUHTHIBAEMELX 3
TIPH pacueTe 3aHHH H COOPYKEHHII, CIIEKT] PacUeTHRIX peakiuii Sy(7) ompesensiercs ¢ mMOMO-
meio BEIpakeHui (7.6) — (7.7):
. 2.5 2
0=T=Tc Sy(N=a,-—=, (7.6)
:
T>Te 23 1 1 77
= Ic: Sd(T):ag-?- T HOHe MeHee [-a,. (7.7) .

7.5.3 JIn1 BepTHKATbHOH KOMIIOHEHTEI CEHCMHYECKHX BO3A€HCTBHH CIEKTp pacdeT-

HEIX peakuii Sy,(7) ompenernsercs ¢ moMometo Berpaxenuii (7.8) u (7.9):
2,25
0= T, < Tey: Sy (1) =ag, - == (7.8)
q
225 | T i
Tew= T, 2.0 Sy (M =ag, == || | (7.9)
g | L
Tadanna 7.5 — 3aavuenns nepuonos Tc Taoaana 7.6 — 3HaAYeHHS NOKA3ATeISI CTele A K #
THIBI TPYHTORHIX YCI0BHE | 3HaTeHHAA THNBI TPYHTOBHIX YCI0BHI Imawenms k
HA IUIOMIATKe CTPOHTENLCTRA Te, ¢ Ha IIoMaIKe CTPOHTENLCTBA
IAulb 0.48 IAulb 0.60
1T 0.72 1T 0.45
juis 0.96 111 0.35
Sy [ S4,(T)
2.5a,/q 2,25ag/q

B cooTBeTcTBMM C 3aaHHbIMW MapameTpamn BO3AENCTBUS
aBTOMaTUYECKN CTPOATCA CMNEKTPbl PacyeTHbIX peakuunit no 0, ; 5 S " :
HanpaBAeHUIo robanbHbIX OCel KoopauHar.
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7.6.5 Ecnu 3maHHe (COOpY:KEHHE), H3-3a PE3KOr0 yBeIHYEHHA MACCHl HIH yMeHbIIe-
HHUA JKECTKOCTEH BEPTHKAIBHBIX HECYIIHX KOHCTPYKIHH B OJHOM HIH HECKONBKHX 3TAXKaX
(VpoBHAX) MO CPABHEHHIO ¢ APYTHMH CMEXKHBIMH 3Ta:XKAMH (YPOBHAMH), KIACCH(GHIHPOBAHO
KAK HEPETVIIAPHOE MO BBICOTE, TO PACUETHEIE 3(()eKTHl FOPH3OHTANBHEIX CeHcMHUECKHX BO3-

[IeficTBHI B KOHCTPYKIINAX COOTBETCTBYIOIMHUX 3TAXeH (VPOBHeil) IOMKHEI OBITh YBETHUCHEL

Ipmedanne — K HeperyIgapHEIM [0 BEICOTE 3TAHHAM, HAIPHMED, CIeTyeT OTHOCHTE'
- 30aHHA ¢ HHAHHMHE HIH OPOMEEY TOTHBEIMHE THOKHMH EaPEACHEBEIMH 3TAaEaMH,
- 303HHA Ha CBAHHEIX VHIAMEHTaX C BEICOKHM POCTECPKOM;
—  EapEACHEI® 37aHHA (0€3 BEPTHEAIBHEIX YCTOEB MECTKOCTH HIIH CTEH) C PE3KHM VMEHBIIEeHHEM HeCT-
KOCTH EAMEHHOI'D 3alI0MHCHEA B OOJHOM HITH HECEOJIBEKHX 3TAXAX II0 CDABHCHHID C JDYTHMH CMEEHBIME 3TaEaMH.
7.6.6 na codbmromeHus myHKTa 7.6.5 pacueTHBIE 3((eKTHl TOPH3IOHTATBHEIX celcMH-

HeCKHX BO3JCHCTBHH B KOHCTPYKIHAX COOTBETCTBYIOINHX 3Takel (ypoBHei) coeayeT NpHHH-

MATh ¢ [OBBIIIAOIMHMH KO3(QQHIHEHTAMH [k, BEBIMHCICHHBIMHE ¢ [IOMOINBIO BEIpaxkeHH# (7.11):
1.0< fiu =127, -05<q. (7.11)

raoe
d.,-h
r, =—2 15125, (7.12)

B eepamennn (7.12):
dex H de}+1 — PASHOCTH CPEIJHHX FOPH3OHTANBHEIX NEPEMEINCHHN BEPXHET0 H HHYEHETO
MepeKpBITHI 3Taxa k H sTaka k+1 coOTBeTCTBEHHO, OTBEYAOMHE PACISTHEIM celCMHYECKHM

HarpyzkaM; 3QQeKThl CIy4aiHOro KPYYeHHA IPH ONPEACICHHAH drek H dre k-1 HE YIHTHIBAIOTCA;
by 1 hy+1 — BBICOTHI 3Taxked k u k+1.

3.77 DdderT Bo3AeHCTBAL — PEAKIIHA 3IEMEHTOB CTPOSHHA (B BHIE BHYTPEHHHX CHI,

MOMCHTOE, HaHPH.HCEHHfI. ,ue@:-op},mum‘i) HIIH BCCT'0 CTPOCHHA Ha 3aJaHHOC BDB.Z[Ef{CTBH'E.

B HoBbix Hopmax CI PK 2.03-30-2017 «CTpouTenbCTBO B CEMCMMYECKUX paiioHax (3oHax) Pecnybnuku KasaxcTaH»
NoOABUNAOCH MOHATME MOMPABOYHOrO KO3IGPULMEHTA K KOHCTPYKLUMAM «OCODOro aTarka» AnA KOPPEKTUPOBKU YCUAUN OT
CeMCMUYECKOTro BO3AEeNCTBUA.
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Tabnwua guHam.
ZaArpy#eHni

-

[ - P Yuer e —

nawc T HanpAXeHWA 1 15

AMHamMEa
Mosanxa nossmmaromero xosgdumienta {_vk

T —
J,,f-:":}' MNoEbIWAKWNEA KO3hhULMEHT
- —
Mosanka sHa4eHni ko3dg-Ta fvk
- —3
B Jlnpa-CAMP 2018 penns 2 nNOABUACA WHCTPYMEHT 3afaHMA  TaKoro
KoapPpuumeHTa anAa BbiIbpaHHbIX 3/1IEMEHTOB. -
HasHauaTb TakoM KO3POUUMEHT, KaK Mbl CYMTAEM, HYXKHO HEe TONbKO
BEPTUKA/IbHbIM KOHCTPYKLMAM 3TOro «0coboro atarka», HO U NAUTAM NEPeKpPbITUSA -
nog W Hag, 3TUM 3TaXXOM. [MOCKONbKY AMCKM MNePeKPbITUA BbINOAHAT QYHKLUUIO
rOpM30HTaNIbHOM  Anadparmbl, KOTOpaa nepepacnpeaensier ropuM3OHTa/bHble  —
HArpy3Kn mexay BepPTUKANbHbIMU HECYLMMM KOHCTPYKUMAMU. N MMEHHO Ha CTbiKe
3TaXKen C Pe3KUM U3IMEHEHUMEM XKECTKOCTU W/MAN MacC BO3HMKAOT NOBbIWEHHbIE E —
YCUAMA B TOPU3OHTANbHOWN gnadparme, a 3Ha4YUT U HEOBXOAMMOCTb B NMOBbILLUEHHOW
HaAEXHOCTUN 3TON KOHCTPYKLUM.  —
BaxkHble npumeyaHua:
1. Ycunma ot gUHAMUYECKOro BO34EMNCTBMA 3a4aHHOro B Mmoayne aAnHaMmukm 60 Ha T —>
KoapouuymeHT fix yBenmumarotTcA TONbKO B KOMOBWHauuax PCY u PCH, a B
OTAENbHOM 3arpy*eHUM OT OTAeNbHbIX GOpM ycmamna O6yayT MCXOOHbIMK, I —

NO/NlYYEHHbIMU M3 AMHAMUYECKOro pacyeTa. CaenaHo Tak, YTobbl B pe3ynbraTax
no ¢opmam COXpaHANOCb paBHOBecMe B y3/e (Cymma Bcex peakuui oT
3/1IEMEHTOB B Yy3/1€ pPaBHa HY/0 WAW Y3/10BOM BHELIHEN HarpysKke c 0bpaTHbIM
3HAKOM, HaNpUMep, UHEPLMOHHOM cune).

2. [edopmaunu (nepemelLeHns y310B) HU KaK HE KOPPEKTUPYIOTCA.

7.65
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3arpywenne 1

15 Cocrasnaroman 1-4

1
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Ba)KHO MoAYEepPKHYTb — MNOMNPaBOYHbLIA KOIPPUUMEHT AOMKEH MPUMEHATLCA HE K MHEPUMOHHBIM CUNAM, a K YXKe
NOJIy4eHHbIM ycunmam. Caenaem TeCT Ha NpUMepe YEeTbIPEX KOHCOMEN PACCMOTPUM CUTYaLLMIO:

KoHconb 1 —f,, paBeH 1, 3To 3TaNIOH, OTHOCUTENBHO KOTOPOTO, A0NKHbI YBEIMUMTLCA YCUNUA;

KoHconb 2 — f,, paBeH 1.5 B y31ax «0cob60ro staxa» (K MHEPLUMOHHbBIM CM1aM 3TOrO 3TaXa);

KoHconb 3 — f, paBeH 1.5 B y3/1ax «0co60ro aTaxka» u Bbllle (K MHEPLUUOHHbIM CMaM 3TOrO 3TaKa U Bbille);

KoHconb 4 — f, paBeH 1.5 U NPUMEHEH K YCUNUAM 3N1€MEHTA TO/IbKO Ha «OCOBOM 3TaxKe».
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2: Unepmionssie cwtel (M sarp. 1-1) PCHI1(CH=uI12.01.07-85*_1)
Smopa My Smopa My
Emumims: gsMepenin - T*M Emmeumsr nsuepenns - M

0.979

1.13
310

7.65
8.78
10.8
7.65

@ 0 @ (2] © @
PUCYHOK cneBa — antopa MOMEHTOB OT A06aBOYHbIX MHEPLMOHHbIX CUA. BUuaum, rge Bo3pacTatoT yCUANA — He CTONbKO Ha
0cobOM 3TaxKe, CKOJIbKO Ha YpoBHe PyHAAMEHTa, T.e. rae 6onblie naevyo K 406aBOYHbIM MHEPLIMOHHbBIM CUIAM.

PucyHoK cnpaBa — 3ntopa momeHToB OT PCH c pe3ynbTatamum AMHaMWU4YecKoro pacyeta (C y4eTom nonpaBOYHOro
KoadpouumeHnTa fy K ycunmam — KoHconb 4) natoc 3arpyxeHue ¢ gobaskoi 0.5 oT UHEPLUMOHHBIX CUA B y31ax (KOHCOAM 2 m

3). B gaHHOM cnyyae Ana KOHcoau 4 BUAMM — BCNAECK YCUAMM TONbKO Ha «OCOOOM 3TaKe», a Ha OCTa/ibHbIX 3TaXKax
YCUNUA TaKNe }Ke, Kak B 3TaNOHHOM KoHconu 1 (KoTopas 6e3 nosbiwatowmx KoadduumeHTos).
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7.6.6 Ona cobmromeHna nyHkTa 7.6.5 pacuerHble 3(dEeKTE rOpH30HTAIBHBIX CEHCMH-

YeCKHX BO3NEHCTBHI B KOHCTPYKIHAX COOTBETCTBYIOINHX 3TakeH (ypoBHel) clneayeT IpHHH-

MATE ¢ IOBBINAMITHMHE K03 QHIHEHTaAMH f3, BBIYHCISHHEIME ¢ IOMOMBK BEIpaxeHnd (7.11):

1.0< fy =127, -05<q. (7.11)
rac
d ., -h
ry, =—= 1k 125, (7.12)
E:-‘Ilv;-:l':—l hk

B Beipaskennn (7.12):
dex H de1+1 — PA3HOCTH CPEIHHX TOPH3OHTATBHBIX NEPeMEINEHHN BEPXHEI0 H HHKHETO
nepeKphITHE 3Taxa k u sTaxka k+1 cooTBeTCTBEeHHO, OTBEUAOIIHE PACUYSTHEIM CeHCMHYECKHM
HArpy3kam; 3 deKTsl cTyualiHOro KPYISHHA IPH ONPENCICHHH drek H dre k+1 HE VIHTHIBAIOTCA:
hy B Ie+1 — BeIcOTEI HTaxkedt k u k+1.

dexhrs1 _ dex/hk Dy
dek+1'hk  dek+1/Pk+1 Aek+1

Tek =

Echm dpopmyny 7.12 (CM PK 2.03-30-2017) 3anucaTb B APYrom BMAE, TO Mbl NOAYYUM 3HaYEHME KOIPPULUMEHTA re PaBHOE
OTHOLLEHUIO CpeaHUX MEepeKoCoB COCeaHUX MO BbICOTE 3TaxKen (B AaHHOM C/y4vae «MNepeKkoc» — PasHULA CMELLEHW
6AMKANLINX APYT K APYTY ANCKOB NEPEKPLITUA B TOPM30HTANIbHOM NAOCKOCTU (No rnobanbHbiM ocam X 1 Y)).

BarkHo! O6paTtnte BHMMaHME Ha NPUMEYaHUA K NYHKTY 7.6.5 — K TaKUM «0COObIM 3Ta)Kam» OTHOCAT «...KOHCTPYKLMMK
HUMXKHUX MW NPOMEXKYTOUHbIX 3Ta*KeW..., CBalHble GYHAAMEHTbI C BbICOKMM POCTBEPKOM...» U T.N. NNoatomy no dopmyne
7.12 BbluncnaeTca KO3OPULMNEHT I, ANA HUMKENEKALLETO TMOKOro 3TaxKa, a He AnA HaacTponkm! Ecam cuntaTb akKypaTHO,
N 6paTb KOPPEKTHble 3HaYeHuns gnAa aTaxa k n k+1, To B cnyyae rubKoro BepxHero sTaxka no popmyne 7.12 3HaYeHUE re
byneT nonyyaTbCA MeHblle eauHWULbl, Toraa NpuHUMaem rq=1.25, n koappuumneHT f, OGyaeT nonyyaTbCA pPaBHbIM
eanHuLe.




i3

000281 0.00307 000332 000338 000384 0.0041 0.00435 000461  0.00487
Ceficymea oo ¥ (CIIPE 2017)

O - - E} |

Cocrasmarman 1
Mozawsa nepexocoE
Maccwr cofpaner mappyyemm: |

ik
= "
1|

EL ,,,,,,,,,,,,,,,,, . { nepesoon
" i ' [Nepekocs A
45 40 //trlﬁ. Mozanka NePEKOCOBE
271 JNoSaeuTE Y3nkl NEpEK.OCOE 2 )
Sy ¥
3003 |:| OTHETES © AETOMETHYECKMM
Py ONPEAENEHMER HapaKTERHEI Nap YSN0E
% lNapel y=noE 40A ONpegEnEHUA NEpEKOCOE
34.37 Yank dZ Mepex.. *
31.59 B 19,5755 37 000z
@L 44 5760 37 0003
‘.ﬂi B 54 5762 a7 0.003... E]
26.03 B 1610775, 3 0.00z2.. |
- 1343 W 1544423 278 00027
st
— W 2323720, 278 0002
2047 30938,33.. 278 0.003.
s B 3863346 273 0.003.
m 46325,54.. 278 0.003.
=2 B 54024 61.. 278 0.003.
12.13
it B Bepcum Jnpa-CAMP 2019 noABMAacb BO3MOMHOCTb
E‘-ﬁ BM3ya/IM3MPOBATb MEPEKOCbl 3TaXeh — OTHOLUEeHUe
= _ Pa3HULbl TOPU30HTaNbHbIX NEPEMELLEHUI Y3/10B K BblCOTE
3.57 e Fiin o o
Ly N - 3Taka (TOYKM Ha BEPTUKAIbHOM NPSMOMN, MeX Ay KOTOPbIMU
ZoEBIl PR A T e g HYXXHO BbIYUCNATb MEPEeKoC, YKa3blBaeT M0/b30BaTeNb).
::_“:::Shf ] Bnarogapa Takon HarnsAHOCTU Mbl YETKO BUAUM pe3Koe
?Ej M3MeHeHMe BEWYMH MepeKocoB, a 3HAUYWUT Cpasy Halgem
Zz

«0COobObIN 3TaxK», Tpebylowun BBEeAEHMS MOBbILAOLWETO
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I
0.00281 0.00296 0.00302 0.00305 0.00333 0.00361 0.00428 0.00429
Cejicymea mo ¥ (CITPE 2017)
Cocrasnaroman 1
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Mo dopmyne 7.12, B3AB BE/IMYNHY CPeAHMNX MEPEKOCOB HA ABYX NPOTMBOMOJIOXKHbIX YIax 34aHUA, NONY4YaEM:
rex = ((0.00361+0.00429)/2)/((0.00281+0.00302)/2) = 1.355
Toraa
fu=1.2*%1.355-0.5=1.126~1.13

MoCKoNbKY B MPUMEYAHUAX K BbipaKeHUio 7.12 yKasaHo — «3bdeKTbl KpyyeHus npu onpeaeneHun dey U deyir HE
YUYMTbIBAOTCA», TO MPU UX BbIYUCIEHUN Mbl BEPEM MMEHHO CpeaHMe NMepeKocbl — cpegHMe NepeKkockl No AnaroHasbHO
MPOTUBOMOJIOKHbIM YI1aM 34aHUA.
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Co38aHMeE 1 pejakTUPOBaHNE

PacwnpeHHoe pegakTHpoEaHNe Pacqer AHanwuz PacwnpeHHEIR aHanus AenesoBeToH Crane Knpnuy
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HasHayaem nosblwaowmin KoadPuumneHT f,, anemeHTam COOTBETCTBYHOLLMX
aTa)ken. HasHayeHHble KO3pPMUMEHTbI MOXKHO BM3yanu3npoBaTb B BUAe
MO3auKM (oNA KOHTPOAA 3aZaHHbIX AAHHbIX).

MNpumeyaHue: B Tekyuwen Bepcun (2019R1) f,, oanH Ha Bce 3arpyKeHus ¢
Mmoaynem AuMHamuku 60, B nocneayowmx Bepcuax/penvsax naaHUpyeTcs
BBeAeHue KoadppuumneHTa f, B pasHbIX 3arpy*KeHUAX MHANBUAYANbHO.
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CMN PK 2.03-30-2017 (3ddeKTbl CIYy4aNHOTO KpyyeHus)

7.7 DdpderTn! cryuaHHOr0 KPpyIeHHA 31aHAS B IJIaHe

7.7.1 IlomMEMO rOpH3OHTATBHBEIX CEHCMHYSCKHX HATPY3OK, ONpPEICIASMEIX B COOTBET-
cTBHH ¢ m. 7.3.1, cmenyer yuHTEIBATE 3(ddeKTh KpyUeHHA 3MaHHA B IUIAHE., OOVCIOBIISHHEBIE
HEOIPEIETeHHOCTAMH B PACIIONOKEHHH MAacCC H MPOCTPAHCTBEHHBIMH BapHAITHAMH ceHcMHYe-
CKOI'O JBHKCHHA.

7.7.2  na yuera > (PeKTOB KpyUcHHA, 00YCIOBICHHBIX HECONPEASICHHOCTAMH B pac-
[OIOXEHHH MACC H OIPOCTPAHCTBEHHBIMH BapHAIHAMH CEHCMHYECKOro JBHAEHHA, PACUSTHEIE
IEHTPEl MACCHl HA KAXKIOM 3TaKe 3JaHHA CIEIyeT paccMaTpPHBATh KAK CMENICHHBIE OTHOCH-
TSIBHO HOMHHATBHOTIO NOJOMKCHHA HA PACCTOAHHE €, B HANPaBICHHH OPTOTOHATBHOM
HANIPABISHHIO JeHCTBHA CEHCMHYECKHX CHI:

ea==0,05- Ly fax. (7.13)

B epipaxxennn 7.13:

€;x — CIyYaHHBIH SKCIEHTPHCHTET Macchl k-ro 3Tamka, NPHHHAMAEMEBIH B OJHHAKOBOM
HATIPABICHHH HA BCEX 3TAXKAX 3aHHA;

Iy — pa3smep mepekpeITHA Han k-M 3TaxoM B HANPABICHHH, NEPOCHIHKYIAPHOM K
HANIPABISHHIO JeHCTBHA CEHCMHYECKHX CHI;

fa — xo3dpduIHEHT, YIHTHIBAIOINHI HeperyIApHOCTh 3JAHHA B ILTaHe B ypoBHe k-ro
ITAXKA.

IpuvedadHa

1 B obmeM coIydae IpHMeHeHHe IVHETA /.7.2 BIedeT 3a co0OH HeoOXOIHMOCTE HCIOIBIOBAHHA TeTEIPEX
PACUETHEIX MOJeIeH PACCMATPHBASMOIO 3OAHHA HIH COOPYECHHA, B KOTOPEIX CMEIDCHHA MAcC HMEHOT PAIHEE
HAPaBJIcHHT H 3HakH. EcIH HanpaeIeHHe H 3HAK CMEIIEHHA Macc OT HOMHHAIRHOIO NONMOEKEHHT. 00ecedHBAI0-
IMHEe HaHOONEIMHE 3dderT, OUeEHIHEL, TO JOMVCKASTC OTPAHHTHTECH TBVME PACIETHEIMH MOJENIMH, B KOTOPEIX
CMEIIEHHE MAcC 0T HOMHHANBEHOIO NOTOXEHHR NPeJyCMaTPHBAKOTCA IO OJHOMY HAIPABICHHIO, HO C PAasHEIMH
JHAKAMH.

B CN PK 2.03-30-2017 gaHa Apyras nocTtaHoBKa y4eTa 3dPeKTOB CY4aMHOro KpyYeHUs (Mo CpaBHEHUIO C NpeablayLWmMmMn
HopMamu). Tenepb OCHOBHbIM/raBHbIM cocobom y4yeTa 3Tux 3$pHeKToB ABNAETCA CMeLLleHMe Macc.
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PeannM3oBaHa BO3MOHOCTb 3a4aHWMA 3KCLEHTPUCUTETOB MACC, COCPEAOTOYEHHbIX B YKa3aHHbIX y3nax, ANA Karkaoro
AVHAMWYECKOro 3arpy*KeHusa oTaenbHO (AnA BCcex AMHAMUYECKUX moaynei). B cnyyae 3aaHUA SKCLEHTPUCUTETOB Mace
aBTOMaTUYECKM BK/IKOYAETCA COrNacoBaHHaA MaTpuMLa mMacc (He 3aBUCMMO OT HAaCTPOEK B MapamMeTpax AMHAMUKHK).

MpumeyaHua! MocKkonbky B Tekywen Bepcum KO3 o060n04km umeet 5 cteneHen cBobogbl, T.e. MOBOPOT OTHOCUTENBHO OCHU
nepneHaMKYyIAPHOM NAOCKOCTU 060N0YKM HN YeM He BOCMPUHMMAETCA, TO ANA Y3108 NANUT NePEKPbITUIN, KOTOPble He NoAXBAaY€eHbI
BEPTUKA/IbHbIMW 3N1E€MEHTAMMN KapKaca unm 6ankamu nepekpbiTUii, MOMEHT OT 3aZ4aHHOI0 3KCLLEHTPUCMTETA MacCbl byaeT yTepsaH.
Y1obbl 3TOro n3bexkatb, MOXKHO:

BapuaHT 1. KoHgeHcauma macc — GyHKUMeNn «cbop Harpy3ok Ha ¢pparmeHT» cobpaTb HArpysKu C NAUT NEPEKPbITUN B ONOpPHbIE
Toykn ot PCH, B KOTOpPOM 33a[aHO COYEeTaHMEe CTaTUYECKUX Harpy3oK COOTBETCTBYIOLLEE MaccaM A/ 3TOro CeMCMMYECKOro
Bo3gencTema (c Koad. 0.9/0.8/0.5). 3T cobpaHHble Harpyskn nepeaaTb B UCXOAHbIE AaHHble KaK HOBOE 3arpysKeHue, U B 3TOM
HOBOW 3aZa4e MCNoAb30BaTb ero Aaa cbopa macc.

BapuaHT 2. Bce nauTbl NEPEeKpbITUMA «BbIKMHYTb» B CynepanemeHT. Torga maccbl B OCHOBHOM cxeme 6yayT aBTOMATMYECKM
bopMMpPOBaATLCA B y3/1aX CTbIKOBKM Cynepa/ieMeHTa C OCHOBHOM CXEMOM, T.e. C TEMU }Ke ONMOPHbIMU TOYKAaMMU, F4e NOBOPOT BOKPYT
BEPTUKANbHOM OCU yrKe ByaeT Yemy BOCNPUHATD.
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NPOAYKTLI NOoONbL3OBATENAM OBYYEHME HOBOCTH KOMMAHWA BA3A 3HAHWI
i o
Bavmxainwmne Kypchbl @ @ =

NK NNPA-CANP BCE HOBOCTW KYPCbl COBLITUA PENW3bI

h Mpurnawaem cnywaTenen
Ha KYPCbl AN Ha4HHaHD WX MK NARPA-CAMP 20179
¥ OORTHEIX O00LIORATENER
- L=
Kateropun crrer YueT a(hpeKToB Cy4yanHoro
+| NWPA-CAMP 104 by
KpyYeHusa Npu pacueTte 34aHUN Ha
- -
canmue o cemncmnyeckoe seosaencrteune
E MDﬂEﬂHPUBAHHEe 34
* Kapkac 3
. Harpysme o Tern: HNWPA-CAMP #OWHaMWKa HcelicMMKa #Mmacchl
LT OJHMM N3 BAPUAHTOB yueTa 3 deKTOB KpyYeHnA, 06yCNOBNEHHbIX
Bxnaa avadiparm & pabory Ha HeonpeaeneHHOCTAMM B PACONOMEHNN MACC U NMPOCTPAHCTBEHHBIMK
TOPW30HTANGHYID HATDY3KY BRANMMAIIAAMLA rﬂﬁrmmunﬂmrn NRWWEHKMA ARNAATIE rMelllaHE NArUATHRIY

«BapuaHT 1» onucaH Ha carte www.rflira.ru B «ba3e 3HaHM». Tam BbibMpaem «MogennposaHmne» n «Harpysku».
N Hy»KHOtO cTaTb. Mpsaman ccbinka Ha 3Ty cTaTblo — https://rflira.ru/kb/105/728/
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https://rflira.ru/kb/105/728/

«BapuaHT 1» B HECKONbKUX KapTMHKax (nogpobHee TyT — https://rflira.ru/kb/105/728/).

Pacuet Harpysok Ha ¢parmenT
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«BapuaHT 2»: 1. Korga pacyeTHas cxema yyKe rotoBa (3agaHbl YKeCTKOCTU M MmaTepuanbl KOHCTPYMPOBAHUA, BCE 3arpyKeHnsa n mnx
KOMOUWHaLUMN), HYKHO BbIAENUTb BCE OUCKU MEPEKPLITUA, U BO BKNAAKe «PacluMpeHHOe peaaKTUpoBaHWE» BblOpaTb KoMaHAay
«MNpeobpasosaTb pparmeHT cxembl B CI (cynepanemeHT)». Co3gaHHbii CI nporpamma NoKaxKeT B CBepHyTom Buge. 2. YTobbl ero
NMoKa3biBaTb B Pa3BEePHYTOM BUAE, HY)KHO €ro BblAEeNUTb, N B NOSABUBLUENCA KOHTEKCTHOM BKAaZKe BblbpaTb «Pa3sepHyTb CI».
Torga susyanusaumsa C3 HMYemM He ByaeT oTan4yaTbesa OT pparmeHTa cxembl. 3. Mo KHonke «MHPopmaumsa 06 anemeHTax» MOMKHO
WenKHyTb no C3 M NOCMOTPETL NYTb, NO KOTOPOMY N1eXXUT daiin CI (Tenepb 3Ta YaCcTb CXEMbl XpaHUTCA B OTAe/IbHOM daiine).

MpumeyaHwus:

1. BHyTpu C3 3agaya nomcka COBCTBEHHbIX 3HaYeHu (Gopmbl KonebaHnt U NoTepu YCTOMYMBOCTM) HE PELUAETCA, MO3TOMY BEPTUKA/IbHbIX
KosfebaHun nauTt neperblTMVl B TAKOW MOCTAHOBKE He Mo/ly4nTb. Ho He BCe NPOSETHbIE KOHCTPYKLMM HYXKHO CYMTATb Ha BEPTUKa/IbHbIE
KonebaHua. Cm. n. 7.1.6 (4): «...6anoK, pam, apokK, pepm, NPOCTPAHCTBEHHbIX NMOKPbITUIA COOPYKEHMI nposneTom 24 meTpa u bonee;
FTOPU30HTaNbHbIX U HAaKNOHHbIX KOHCOJIbHbIX KOHCTPYKLUMIA;». [pn 3TOM AONOAHUTE/NbHbIE NPOAO/bHbIE YCUIUA B KOJIOHHAX M CTEHaX OT
«BapvaHTa 2» Mbl noayyMm UM 6e3 BEepTUMKaNbHbIX KonebaHui NAUT NEPEeKPbITUA  MeXAy HMMW, MOCKOAbKY Maccbl 6yayT
CKOHLEHTPUPOBAHbI HA 06LLMX y31ax NANUTbI NEPEKPbITUA B CI ¢ KOJIOHHAMU U CTEHAMM.

2. Mpwu ncnonb3oBaHum C3 1 pelleHnn 3aaa4 ¢ AMHAMUKOM pacyeT Heb3A BbINOJHATb «MPOLECCOPOM NMPEXKHUX BepCUii» (HOBbIM NpoLeccop
ToYyHee cobupaeT macchl B y3/1bl CTbIKOBKM C3 C OCHOBHOM CXEMOW, LLEEHTP MacC B 3TOM C/ly4ae He MeHAETCS).
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B pacyeTHOW cxeme C cynep3/1eMeHTOM
(C3) 3aKcueHTpPMCUTETbI MacC Ha3HaYeHbI
B y3/lbl OCHOBHOW pPacYeTHOW CXembl
(Kpome y3/10B, Haxo4AWMXCA BHYTPMU
C3). B 3TMx y3nax  BO3HMKalOT
AOMNONIHUTENbHbIE NOBOPOTHbIE
MOMEHTbI MHEPLUN.
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Mpw pacyeTe CTasibHbIX KOHCTPYKUMI (CTEPXKHEBBLIX CUCTEM) HYXKHO MMETb B BUAY, YTO OT SKCLLEHTPUCUTETA MAcC B Y3/1€ BOSHUKHET
AOMNONIHUTENbHBIA MOMEHT B 3TOM Yy3ne. COOTBETCTBEHHO, B KOHEYHbIX 3/1eMEeHTax, MPUMbIKAIOWMX K 3TOMY Y371y, BO3HUKHYT
AOMNONIHUTENbHbIE YCUAUA OT 33ZaHHOTO 3KCLLEHTPUCMTETA MAcCC. YUUTbIBAA Manyto EeCTKOCTb HEKOTOPbIX CTaJibHbIX CEYEHUN Ha
KpydyeHne u M3rMbHYI KEeCTKOCTb B FOPWM3OHTAZIbHOM MAOCKOCTM MEHbLUYK, YemM B BEPTMKA/IbHOW, B TAaKOM C/y4yae CTOUT
MOAENNPOBATb IKCLEHTPUCUTET Macc No «BapuaHty 1» (KoHAeHcaums macc). Tem 6onee, YTO YACTO B CTPYKTYPHbIX MOKPbITUAX
(Hanpumep, nokpbiTna cuctembl MAPXWU unu npoctble ¢pepmbl U3 YrosKoB) MPUMEHSETCA YC/NIOBHO LWAPHUPHOE COMpsXKeHue
31€MEHTOB, @ B TAKOM C/ly4ae BO3HUKLIMIA MOMEHT NPOCTO He Yemy ByaeT BOCNPUHATL.

«BapuaHT 1» (KoHAeHcauma macc) cm. noapobHee TyT — https://rflira.ru/kb/105/728/
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eak=i0,05 'Lk:fek- (7. 13)
B Brpaxkenun 7.13:
€y — CIYUAHHEIH S5KCHEHTPHCHTET MAacCHl k-ro 5Taka, IPHHHMAaeMEIHf B OJHHAKOBOM
HANPABIEHHH Ha BCeX STAKAX 3AHIL;
Ly — pa3Mep mIepeKkpHTHA Hax k-M 5TaXOM B HAIpaBIeHHH, IepHeHIHKYIIPHOM K
HaIIpaBIIeHHIO JIefiCTBHSA celflcMAYeCKHX CHIL;
Jfex — KO3 UITHEHT, VUHTHIBAIOIHI HEPETYTAPHOCTE 37aHHA B TUIaHE B VPOBHe K-TO

aTaxKa.

7.7.3 3HaueHHe K03()QHIHEHTA fi U PEryIAPHBIX H HeperyLIPHBIX B IUIaHe KOH-
CTPYKTHBHEIX cHCTeM (cM. nogpasfen JK.3 mpunoxenusd JK) caeqyer onpefeldrs C IIOMOIIBID
CIENYIOLIErO BRIPAKEHHA:

4
Jea=p (81"“—‘“‘) \ rae p = fg =3.0. (7.14)
1.15,,
B BrIpaxeHHH (7.14):
Okmax ~ — MAaKCHMAIbHOE ITepeMellleHHe BepXHero NepekphTHA k-ro sTaxa;
Oy — CpenHeapH(MeTHYecKoe IlepeMellleHHe BeDXHero MepeKphITHA K-To 3Taxa;
p — K03(ppHIIHEHT, 3HAYEeHHe KOTOPOI'O ClleyeT IPHHHMATE:

1.0 — ecrmu co0monar0TCs Bee KPHTePHH, IpHBeAeHHEIe B 1. JK.3.1 ITpunoxenus JK;

1.2 — eclH He cOOMIOJAKOTCA OJHH HIIH HECKONBKO H3 KPHTepHeB, IPHBe/IeHHBIX B
1. JK.3.1 Ilpamoxernus JK, HO coGmI0al0TCA BCce KPHTepHH, IIpHBeJeHHEIe B JK.3.2;

1.3 — ecH codmogal0Tca KpHTePHH, IpHBeIeHHEIe B MyHKTax JK.3.2 a), 0) H B), HO
He co0mogarTca kpuTepHii B 1. JK.3.2 r) UM XoTd OB OOHH H3 KpHTepHeB B I. JK.3.2
o).

2.5 — ecllH KOHCTPYKTHBHAS CHCTeMa SBIIeTCS KPYTHIEHO-TIOJATIHBOI B IUIaHe.

Okmax

PucyHok 7.4
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BbluMCANTL BENNYUHY CMELLEHUA MACC €, COBCEM He

CNOXHO. [lna  3TOoro  HeobxoAMMO  BbIYUCAUTD

KO3QPUUMEHT HeperynsipHOCTM  COOTBETCTBYHOLLEIO

aTaxka fo mo ¢opmyne 7.14, KoTopbiA 3aBUCUT OT

pe3ynbTaToB NpeABapuUTE/IbHOroO pacyera:

- MaKCMManbHOro (Mo Moaynto) nepemelLeHus
OUCKa nepekpbiTMA dmax — 3TO MaKCMMasbHOe
3Ha4YeHWe COOTBETCTBYHOLLEro nepemelLeHna Ha
WKane Ana HyxHoro ¢parmeHTMPOBaAHHOIO AWUCKA
nepeKkpbIiTMA (B HACTpOMKax OOHOBAEHMA LIKaNbI
OOMKHO  OblTb  BK/AKYEHO «OOHOBAATL  ANA
dparmeHTOBY»);

- cpefHeapudmeTUYECKOrOo nepemeLleHna  AucKa
nepekpbiTna dkav — 3To cpegHee apudmeTuyeckoe
OBYX KPaHUX 3HAaYEHMM Ha WKane.




YyeT MHOFOKOMMNOHEHTHOCTU CEMCMUYECKOTO BOB,EI,EVICTBVIH 25

Cencmunyeckue BO3AeﬁCTBMF| MMEIOT ABHO BblpaH(eHHblﬁ HpOCTpaHCTBEHHbIﬁ XapaKTep.

OfHaKo npu y4yeTe OAHOKOMMOHEHTHOIO CEMCMWYECKOro BO3AENCTBMA B HamnpaBAEHWM 334aHHOM HanpasBAAOLWMMU
KOCMHYCaMM, NYCTb AA*Ke U Nog, YINIOM K OCAM 3[4aHMA — 3TO BEKTOP 3adMKCUPOBAHHbIN Ha BCE Bpema Bo3aencTemsa (ana
Bcex ¢opm). TakoM NOAXOA NMIIAET CMNEKTPanbHbIA pPacyeT Mo HOPMamM BO3MOMKHOCTM MO-HACTOALWEMY Y4YUTbIBATb
NPOCTPAHCTBEHHbIM XapaKTep CeMCMUYECKOro BO3AENCTBMA. B peanbHOCTU roBOPUTb O «HAaMpaBAEHUM CEMCMMUYECKOTO
BO3AENCTBMAY HE NpUXoauTbCA. PasymeeTcsi, B KaKAbli MOMEHT BPEMEHW BEKTOP MOCTynaTeNbHbIX YCKOPEHMUI
KOHTPO/IbHOM TOYKM OCHOBAHMA MMEET KaKoe-TO CBOE HanpaB/ieHWE, HO 3TO HanpaB/ieHMe ObICTPO MEHAEeTCA Cco
BpeMEHEM B MpoLecce CeMCMUYECcKoro Bo3aeincTema. MaKkcMmManbHblie MO MOAYN0 YCKOPEHWUS AOCTUrAlOTCA B PasHble
MOMEHTbI BpEMEHM, MO3TOMY FOBOPUTb O HanpPaBAEHNN «BEKTOPa MaKCUMa/bHbIX YCKOPEHUIN» HeNb3A.

MosToMy HOPMaTUBHbLIA Noaxon pasHbiXx cTpaH (Hanpumep: EN 1998-1, CM PK 2.03-30-2017, HM 031-01 «Hopmbi
NPOEKTUPOBAHUA CEMCMOCTOMKMX aTOMHbIX CTaHUMIA»), K pacyeTy Ha CEeMCMMYEecKoe BO3AENCTBME B CMNEKTpasbHOWM
NOCTAHOBKE pernameHTUpyeT CaeayroLLyo Noc1ea0BaTe/IbHOCTb:

1. OnpeaeneHne peakunm COopyKeHUsA No OTAENbHbIM B3aUMHO NepneHANKYAspHbIM HanpasaeHusam X, Y, Z.

MpumeyaHne: CneagyeT NOHUMATb, YTO YKasaHHble HanpasneHua X, Y, Z — 3TO OCM KOMMOHEHT BO34eNCTBMA
(opToroHanbHble Apyr Apyry), a He rnobanbHble OCU pacyeTHOM moaenn (B obliem cayvyae OHWM MOFYT He COBMaAaTh).
Mo3TOMYy Ba*KHO HAWTM «I/IAaBHble OCU WMHEPUMW» NAaHa 3TaXKa, YTOObl MOHATb KaKuMe Hanpas/eHUs CEMCMUYECKOro
BO34encTBMA OyayT xyawumu. Ona uMHOpmMauMM — «XyAlWME HanpasBAAloWMEe KOCUMHYCbI», COOTBETCTBYHOLLME
MaKCMMaJIbHOM CEMCMMUYECKOWN peakumn, BbIBOAATCA B NPOTOKOMEe pacyeTa (HaumHasa ¢ Bepcum Sinpa-CAMP 2018 mn npwu
pacyeTe HOBbIM MPOLLECCOPOM TOXKe). CM. CTaTblo NPO HanpasAasAoLmMe KocuHycbl — https://rflira.ru/kb/105/655/.

2. MonyyeHme pacyeTHbIX peaKkumii COOPYHKEHNA NPU MHOTOKOMMNOHEHTHOM BO3AENCTBUN NYTEM CYMMUPOBAHUA PeakLui
No OTAENbHbIM KOMMOHEHTaM. Hanpumep, No NpaBuay «KOPEHb KBAAPATHbLIA M3 CYMMbl KBagpaTOB» MM MO CXEMaM
«1+0.44+0.4»/«1+0.3+0.3» uAM Apyrve BapuaLUW CNOXKEHUA, onpeaefieHHble B COOTBETCTBYHOLWMX HOPMATUBHbIX
AOKYMEHTaxX.


https://rflira.ru/kb/105/655/

i3

4.3.3.5 Combination of the effects of the components of the seismic action

4.3.3.5.1 Horizontal components of the seismic action

(3) As an alternative to b) and ¢) of (2) of this subclause, the action effects due to
the combination of the horizontal components of the seismic action may be computed
using both of the two following combinations:

a) Ergy "+" 0,30Egqy (4.18)

b) 0,30Egax "+" Eray (4.19)

(4) If the horizontal components of the seismic action are also relevant for these
elements, the rules in 4.3.3.5.1(2) may be applied, extended to three components of the
seismic action. Alternatively, all three of the following combinations may be used for
the computation of the action effects:

a) Eegy "+" 0,30 Eggy "+" 0,30 Egq, (4.20)
b) 0,30 Eggy "+" Egay "+" 0,30 Egg, (4.21)
¢) 0,30 Eggy "+" 0,30 Egqgy "+" Egq; (4.22)

YyeT MHOFOKOMMNOHEHTHOCTU CEMCMUNYECKOTo BO34ENCTBUA
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Tabnuua N.4.1

PacuyeTHble yCUNUA B 3INEMEHTAX CTPOMTeNbHbIX KOHCTPYKUWA

(coopyxeHwii) lil kaTe-
ropUKU CeACMOCTORKO-
cTH

Ne | Bug crpoutenbHon 3Ha4eHue pacyeTHOro ycunus
nin KOHCTPYKUMK

1 | KoHeTpykuuMn  3aanvil | HanGonbwan 13 BenuuwH, onpepge-
(coopywenuit) | «are- | nAeMbIX no dopmynam:
ropu  CeAcMOCTOAKO- N =%(N, £04N, £0.4N,)
cTU N =+(+0.4N, + Ny +0.4N,)

N=+(t04N, +04N, +N,)
N=1[N. + N} +N?

2 |bonslwenponeTtHole Haunbonbwan w3 BenuyuH, onpefae-
KoHcTpykUum Il kartero- [ nsembix no hopmynam:
pUA  CEHCMOCTOMKOCTH N =%N,
(MocToB, acTakag, N=%N,
hepmM noKpPbLITARA, AMc- N=1N,
KOB  MEXAY3ITaKHbIX
NEPEKPLITHA 1 Ap.)

3 | KoHCTpykUuMK  npoynx N=+N,
3faHUA  (COOPYXeHWN) N =1N,
I} kaTeropvm celcmo-
CTOMKOCTN

4 | KoHcTpykumu 3naHuid CornacHo cTpouTenbHeIM HOpMaM U

npasinam

Takoi BUA, KOMBUHMPOBAHUA CEMCMUUYECKNX 3arpyKEHNI pa3HbIX HanpasBneHui ectb B EBpokogax EN 1998-1 (cnesa)
n B HM 031-01 «HopMbl NPOEKTUPOBAHMA CEMCMOCTOMKMX aTOMHbIX CTaHLUMN» (cnpaBa).




YyeT MHOFOKOMMNOHEHTHOCTU CEMCMUNYECKOTo BO34ENCTBUA vy

7.9.5 IIna vyueta 3>dekToB oTHOBpeMEHHOro IEHCTBHA HA 30AHHE HIH COOPYECHHE
TOPH30HTAIBHBIX KOMIIOHEHT CEHCMHYECKOI0 BO3ICHCTEHA KOMOHHAIIHH MOJATBHBIX PEeaKITHH MOTYT
OBITh COCTABICHEI CIEIYIOITHM 00pa3oM:

a) cHA4ala, ¢ HCIOIb30BAHHEM NPABHI KOMOHHHPOBAHHA MOJATBHBIX peaxuuii (7.17) mmn
(7.18), momxHa OBITE OlEHEeHA MAKCHMATbHAA PEaKIHA 30aHHA HIH COOPYHEHHA HA KaMKIYIO
OTAETBHYE0 KOMIIOHEHTY CEeHCMHYECKOT0 BO3ACHCTBHA:

©) 3aTeM, 1A ONpedeleHHA MAKCHMATBHOH BenmuuHel 3¢dekTa ceficMuueckoro
BO3ICHCTBHA OT ABYX KOMIIOHEHT, CAeAVeT NIPHMEHHTE MPaBHIO KoMOHHHpoBaHHA (7.20), B KOTOpoM
Erx 1 EFy 3HAUCHHA MaKCHMAIBHBIX 3¢ ¢eKTOB 0T KakI0H rOPH30HTANBHOH KOMIIOHEHTEL:

EE=i1|JE%dx+E§d},_. (7.20)

7.9.6 B kauecTBe ampTepHATHBEI 3P eKTHI celcMHYSCKOro BO3AeiCTBHA, 00YCIOBICHHEIS
ONHOBPEMEHHBIM IeiiCTBHEM IBYX TOPH30HTANBHBIX KOMIIOHEHT, MOIYT OBITH BBIYHCICHEI C
HCIIONB30BAHHEM IBYX CISIYVFOIMHX KOMOHHAITHIH:

a) EEax “+" 0,30 EEdy. (7.21)
6) 0,30-EEax “+” Egdy. (7.22)
7.9.7 JOIna vuera 3(dexToB OT OJHOBPEMEHHOTO IOeHCTBHA TOPH3OHTAIBHBEIX H

BEPTHKANBHBIX KOMIIOHEHT CEHCMHUYECKOrO BO3IEHCTBHA MOTYT OBITh MPHMEHEHB KOMOHHAITHH
(7.23) mmm (7.24) — (7.26), pacnpocTpaHeHHBIE HA TPH KOMIIOHEHTEI CeHCMHYECKOI0 BO3ACHCTBHA:

EE=i\/E§dx+Ef:d},+Eédz. (7.23)
HITH

Egax “+” 0,30-Eggy “+” 0,30+ Egqz; (7.24)

0.30-Egax “+” Eggy “+” 0,30+ Egaz: (7.25)

0,30 Eggs “+7 0,30-Eray “+” Eraz: (7.26)

N tenepb ectb B CM PK 2.03-30-2017 «CTponTENbCTBO B CEMCMUYECKUX paioHax (3oHax) Pecnybankm Kasaxctan» u CH KP
20-02:2018 «CecmocTonKoe cTpomTenbcTBo. Hopmbl npoekTnposaHua» (Kbiproisckaa Pecnybanka)



Horaep Tadmaue PCH

Mtaa Tad e PCY CHuM_1

CTpoMTensHele HoprEl

| CHuM 2.01.07-85° -

Horiep sarpys#eHmua B

CefchMES Mo £

Bua zarpystenia [Eencmuqecme[E]

'] Mo yron4aHume

YyeT MHOFOKOMMNOHEHTHOCTU CEMCMUYECKOTo BO34ENCTBUA
# ° PacueTHhle COYETAHMA YCUAMA ‘ ‘ E
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B OONONHUTENEHER cTonduax PCY MO¥HO yyecTe
COYETAHWA CERCMUYECKNX 3arpy#eHnid no ocam X, Y n Z
B cooteeTcBuM c n. 7.9.7 CI PK 2.03-30-2017:

- B cTonBue codeTaHui 3 - no hopmyne 7.24

- B cTOnBue codetaHui 7 - no popmyne 7.25

- B cTonbue codetaHuid 11 - no hopmyne 7.26

M rpynnel ofbeaMHAREBL 0 F.oa papuumeHTe gna PCH
Sl i) | 1 oCHOE. | & OCHOE. | Oeot.[C] |Dcoﬁ.[ﬁ E]| 5 COMET. | B codeT. | 7 COMET. | 8 CoMET. | 9 coMer. |'ID COMET. |'|'I COMET. |'I2 COMET. |'|3 COMET. |14 COMET. |'|5 COMET. |
HUMTLIEATE 3HAKONEPEMEHHOCTE 1 1.00 1.00 0.90 1.00 0.00 0.00 0.90 0.00 0.00 0.00 0.90 0.00 0.00 0.00 0.00
N rpynnel ssaumouceaioa: | 2 1.00 0.95 0.80 0.95 0.00 0.00 0.80 0.00 0.00 0.00 0.80 0.00 0.00 0.00 0.00
FULL SETPYAEAH 3 100/ 080 050/ 080 000 000, 050 000 000 000 050 000 000 000 000
“:afs:ﬂiﬁﬂm“” 0 i 4 0.00 o.00f  1.00 0.00 0.00 0.00 0.30 0.00 0.00 0.00 030] 000 0.00 0.00 0.00
i 0.00 0.00 0.30 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.30 0.00 0.00 0.00 0.00
Rt il 1.0 6 | o0oo] ooof o30] ooof ooof ooof o030] ooof] ooof ooof 1o00f o0o0o] o000 o000 000
JonA gATEAEHOCTH 0.00
He yuureieate and ll-ro npeg. coct.
OrpaH4EHIA 9 KOSHOE W TOPMOS08 NpK 3TOM FPYNNa B3aWMONCKTHIYEHWIA He YKa3kIBAETCAH, TOrda NporpamMmMa cama BelDepeT HAWXYOLWWA BapWaHT
COYETAHWA CERCMUYECKNK HAMPY30K (B TOM YWCNe BO3MOMEH W BEIDOP OOHOIO U3 HANpaBNeHWA, Dea BKnaga no 4
CooamanTataia o sevoner pegl|  ABYM ADYTAM, £Cik 3TO ByneTt Hauxyawan komouHayna)
Nz. | Mmp sarpysxerian Bun MNapametpel PCY Kosppuuments: PCY
1 coficTEeHHel Bec  NMacTaanHoe(0] Q000000110 1.00 1.00 1.00 0.90 1.00 0.00 0.00 0.90 0.00 0.00 0.00 0.90 n.7.9.7 CA PK 2.03-30-2017
2 AnuTENEHBIE BperenHoe gauT.[1) 1000000120 1.00 1.00 095 0.80 095 0,00 0.00 0.80 0.00 0.00 0.00 Q.80
3 kpaTkoEpemeHHblz  Kpatkospemsdnos(2] 2000000 1.20 0.35 1.00 0.90 060 0.80 0.00 0.00 0.50 0.00 0.00 0.00 0.50 Feae 7 030-Fpge “+7 030-Fraz; - (7.24)
4 cefichMka no Cefictmueckoe(S) E0100001.00000 0.00 0.00 1.00 0.00 0.00 0.00 0.30 0.00 0.00 0.00 0.30 0.30-Ery, “+7 Erg, “+7030-Fzy:  (7.25)
5 cefickukano H Celicruyeck.oe(b) 5010000100000 0.00 000 020 000 000 000 1.00 0.00 Q.00 000 020 0.30-Egg, “+7 0 T*'[r]'EFl “4 Fpg (—,- 16}
6 cefichMkanoZ Cefictmueckoe(S) E0100001.00000 0.00 0.00 0.30 0.00 0.00 0.00 0.30 0.00 0.00 0.00 1.00 ” ” - T

B npeablaywmx Bepcusax NporpamMmbl COMETAHMA CEMCMUK pasHbiX HanpasneHma no cxeme «1+0.3+0.3» MOXKHO 6bin0
peann3oBaTtb Kak B PCH (Tam nonb3oBaTelb MOXKET BPYYHYIO 3a4aBaTb Nt06ble KOMOMHAUWM), TaK U B AOMNOAHUTENbHbIX
ctonbuax PCY. NoapobHoe onucaHue pabotbl B PCY ¢ gon. Ctonbuammn cm. — https://rflira.ru/kb/91/463/. Kpatko: B
ctonbuax 3, 7, 10 (ocoboe couyeTaHMe C CENCMUKOWN) 3adaem pasHble COYETAHMA CEeNCMUK COOTBETCTBYHOLLMX
HanpaBAEHWUI, NPU STOM KaXKA0€e U3 CEMCMMYECKUX 3arpyKeHMn 3HaKonepemeHHoe 1 6e3 B3aMMOMUCKAKUYEHUA.



https://rflira.ru/kb/91/463/
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PegakTHpoBaHUe BEIGPAHHOMD 3arpyKeHUa
1  |CofcTEeHHeld Bec

MocToanHoe ~ m

'Yznoebie Harpysku: 0; MectHble Harpysku: 163615;

Mraa

Bua

CrMcok sarpyteHui
#  Wmna sarpyxeran Bua Tun Fopryna +
1 CoficTeeHHbI BEC Moctoasoe(0) ,:‘-';
2 BEHHbIA Bec P MocroaHHoe(D] =
3 [ agneHue rpyHTa Moctoarnoe(0] =
4 MNoctoaHeie Ha nepekp...  MoctoaxHoe(0) L@
5 Crexosoe zanonHerue...  Moctosnnoe(0) *
e B MNonesHole Ha neperp...  KparkoepemenHoe(2]
e, i 7 CHer KpatkospemerHoe(2) ¥
* 3anaTt GopMYNY ANS KOMBUHALIN a NMAGT_MOHT aHEIE KpatkospemerHoe(2)
3 9 NMueT_nocToaHHeE Moctoanoe(0) v
sy, e * HopMaTHBHbIE 10 Nugr_asapuiiHoe MNpoyee acotioe (6] ?
11 Cedctmra X Cedcmuveckos(D) CEWCM
®) N==2{1"Nx20. 3* Ny +0.3"Nz =
O { Y ) K 12 Cedicvuray’ Ceicrmveckoe(5) CEMCM
(O N=2(0.3"Nx£1*Ny+0.3*Nz) Oo.4 13 CeflcvukaZ Ceticruyeckoe(5) CEACM
O N=%(0. 3x£0. 3Ny £1Nz) @03

(O N=£{Nx"2+Ny*2+Nz~2) 0.5

p._-. +
- 4

Nx Ny Nz N 2
1 |L[n [0.3]c[12 | [03]c[13 [FE——
() NpoussonsHas

v

[Jvmena sarpyxermii - no dopmyne
% Pepaktuposakne sarpyxenmi

33aTe MMEHE W BWAEI S3rPy#eHNi

Ma vl -I/L o

B /inpa-CANP 2019 (penus 2) byaet gobaBneHa BO3MOXKHOCTb reHepaLmm HOBbIX 3arpy*KeHMn Ha OCHOBE MPOM3BO/IbHOWN
dopmynbl. [1na 3TOro HyXKHO BbI3BaTb MeHIO «PedaKTop 3arpy*keHnin». Haxkatb KHoNKy «CymmumnpoBaHue pesynbraTtoB Mo
3arpy»KeHuam». Ml B OTKpbIBLLUEMCA Ananore BbibpaTb CxeMy CYMMMUPOBAHUA N MPUMEHSAEMbIN KO3PPULINEHT.




%@ CymmmnpoBaHMe CEMCMUYECKNX BO3AENCTBMIM PA3HbIX HAaNpaBAEHUN

= PeaakTipoBaHe BIGP&HHOT0 SarpyYKeHIa
3anaTtb dopMyny ans KoMBuHaLWA oy | 17 [Farenme 17
HopMaTusHbie
Bua  Ceficruyeckos o 4
O N=2(1"Nx£0.4"Nyx0.4™Nz) K [(1"L11+0.3L120.7L13)
O N=£(0.4Nx+1"Ny20.4™Nz) @o0.4
O N=%(0.4Nx0.4*Ny=1"Nz) Oo.3 R
#  Vmp sarpyxermn Bua Tun Popmyna +
O N=2(Nx"2+Ny~2+Nz~2) 0.5 1 Coficreenmeri ee Nocrostoe(0) 7%
2 Cotcreenneit sec_Pl NocToanHoe(0] =
Nx Ny Nz 3 NasneHue rpyHTa MNocroannoe(0] l_
L O 0.4 L O 0.4 L O 4 MocrosHele Ha nepexp...  MocToanHoe(0) L
5 Crenosoe sanonderve...  MNoctosudoe(0) +
@ n 380 o B [MonesHbie Ha nepexkp. KparkoepemerHoe(2)
P 7 Crer Kpatroepermennoe(2) +
8 Nudr_moHTanHee Kparkoepemenroe(2]
L11724.12724+.1372)"0.5
I ( ) 9 Nugpr_nocTosHHbe Nocroannoe(0) Y
10 Nuer_asapuiiHos Mpovee ocobioe [6) ?
D WMexa 3arpyxenwit - no dopmyne J ? 11 Celichuka ¥ Cedcrnveckoe(5) CEWCM
12 Ceiicvura Cepcruueckoe(5) CEACM +
" 4+ " - CNOHEHWE 13 Ceiicvuka Z Cevicruueckoe(5) CEACM
" _®_ 14 A Hue 14 Cedcruqectoe(D) SUMMT.1213)  [1"L11+0.3L12+0.3°L13)
I BeIHMTaHIUE 15 (e — SUMIT1.1213)  (15L11-0.3112+0.3°L13)
L, T YMHOMEHWE Eewcmwecme[E] SUM(11,1213)  (1L11-0.3112.0.3113)
[ © - neneHwe - SUM(11.1213) | (1*L11+0.3112-0.3'L13)
AT BO3BENEHME B CTEMEHE EBHCMHHBGKDE[E] SUM11.1213]  [1"L11+0.3°L12+0.3713)
t- - 19 r =13 [ —— SUM(11.1213]  {1:L11-0.3112+0.3:L13)
SOrt - KEaAPaTHLIM KOPEHD 20 : Ceficreckoel)  SUM(111213]  {1"L11-031120.3L13)
SN - CHHYC 2 Cedicruyeckoe(5) SUMM1,1213]  [1"L11+0.3L120.3°L13)
005 - KOOMHYC '
tan - TaHreH: Hasnaure Texyum

e

"IN - HaTypansHLIA nnrapmd:um
log10 - AecATIMUHEI norapdm
EXP - SKMOHEHTA

ﬁ PefakTHpOBaHWE 3arpyMeH i
33aTe MMEHE W BWAEI S3rPy#eHNi

Blavwh -§/k -l
Nnun 3apgatb Npou3BonbHYt0 Gopmy CymMUPOBaHMA. Mpn 3TOM nepemeHHbIMU B 3TON dopmyne OyayT 3arpyeHua C
nHaekcom «Li» (Hanpumep, L11 — ato 3arpyxeHune Nell). A onepaTtopbl popmynbl ByayT onmcaHbl B CNpPaBKe.

Mo wutoram paboTbl gaHHOM OGYHKUMU MNOABATCA HOBblE 3arpy)XeHua, KOTOpbIM MOXHO OyaeT npucBamBaTb BUA
3arpy»XeHua n coyetaHua ans KombuHauum PCY n PCH no obwmm npasunam.




OueHKa peryiapHoOCTU 34aHUI B NJiaHe

K.3. KpHTepnm pery.IsipHOCTH 3IAHHI B I.IaHe

JK.3.7 3paHme MokeT OBITh KIaCCH(HUHPOBAHO KAK PErVIAPHOS B IUIAHE, SCIH OHO CO-
OTBETCTBYET BCEM CASTYIOIIHM KPHTEPHAM:

€) mepBai H BTOpai (POPMBI COOCTBEHHBIX KONSOAHHH 3J4HHA B ILIAHE HE ABIAKTCA
KPYTHIBHEIMH OTHOCHTETBHO BEPTHKATBHOMN OCH:

Tprveuanne — [lepBas B Bropad (opMbl cOOCTBEHHEIX KOMeOaHHI 31aHHA B LIaHe (HH3MHe QOpPMEI) AB-
JIAKTCA NOCTYIATEIEHEIMH B HAIPABTEeHHAX €70 [NIABHEIX OPTOTOHAMEHEIX ocel.

) MAaKCHMAIbHOS H CpelHee 3HAYeHHA TOPH30HTANbHBIX CMEIICHHH KakI0r0 IePeKpEI-
THA (IOKPEITHA) [0 OCHOBHEIM TOHAM COOCTBEHHEIX KONCOAHHI 3IAHHA PA3IHYAROTCA MEKIY
co00H He Oomee geM Ha 10 %:

3) [epeKpEITHA 3IAHHA HMEEOT 3 (eKTHBHEIC CBA3H ¢ BEPTHKANBHEIMHE HECYIIHMH KOH-
CTPYKUHAMH, A PACUETHBIE 3HAYSHHA FOPH30HTATBHEIX [epeMelleHHH MepeKPBITHI B HX THOOBIX
TOYKAX. ONPEICICHHEBIE ¢ YUSTOM (PAKTHIESCKOH NOTATIHBOCTH IIEPEKPEITHII B CBOCH IOCKOCTH,
He IpeBBImarT Oodee deM Ha 10 % pacueTHBIe 3HAYCHHA NEPEMEIICHHH B 3THX K TOUKAX.
OIpEIeICHHBIC B IPEANOI0KEHHH a0COTOTHOH KECTKOCTH NEPEKPEITHI!

H) OTHOINGHHE NNHHHONH CTOPOHBI (Ly,,) 31aHHA K OPTOrOHATIBHON KOPOTKOH CTOpOHE

(Lmin) He npepbimact 3Ha9eHAA 4 (A=Lna/Lmin<4):

MpunoxerHune XK.3

n.XK.3.7 1 8 ()

Ha BU3yanmsauunm MO3auKHn rOPU30HTA/IbHbIX
nepemeLleHnin NepeKkpbITUA OAHOr0 3Ta)Ka Mbl MOXEM
onpeaenuTb MaKCMManbHble n MWHUMaNbHbIE
nepemelleHna (NPocTto Kak MaKCUMymM U MUHUMYM
3HayeHMA Ma LWKane), u oTcoga onpeaenvTb cpeaHee
nepemeuleHune: (XmnH+Xmax)/2 u cpaBHUTb ero ¢ XMUH 1
Xmax.

n.’K.3.7u1 8 (3)

MOXHO cOo34aTb OTAENbHYHO 334a4vyy C YBE/MYEHHOM B
~1000 pa3 mMembpaHHOM KEeCTKOCTbio (AN U3rMbHOM
TOXKEe), NoNy4Yaem pacyeT — CPaBHUBAEM YTO MOJTYYMNOCD.

7.3.8 3marne Mo:keT OBITH KIACCH()HIHPOBAHO KAaK YMEPEHHO HEPETyIAPHOE B ILIAHS,
€CIIH OHO COOTBETICTBYET BCEM CISIVIOMHM KPHTIEPHAM:

¢) mepBad dopMa COOCTBEHHBIX KONeOaHHIl 31aHHA B IUIaHE He ABIASTCA KPYTHIBHOH
OTHOCHTEIBHO :

%) MAaKCHMAadbHOE H CPEIHEe 3HAUSHHA TOPH30HTAIBHBIX CMEIICHHH KAKIOTO MepPeKpPhl-
THA II0 OCHOBHOMY TOHY COOCTBEHHBIX KOTeOAHHI COODPYKEHHA PA3THUAIOTCA MEXIY coboll He
OoIee geM Ha 25 %

3) MepeKphITHA H MOKPHITHA 30aHHA HMEIOT 3()(eKTHBHEIE CBASH ¢ BEPTHKAIBHBIMH He-
CYIDHMH KOHCTPYKIIHAMH. 4 PACUCTHBIC 3HAUCHHA TOPH30HTATBHEIX IIepeMEINeHHE IePEKPRITHIL
OIIpefcIcHHbIE ¢ YISTOM HX Ic()OPMATHBHOCTH B CBOSH IUIOCKOCTH. HE IIPEBBIMIAIOT OOIee UM
Ha 20 % 3HaueHHA NepeMENISHHH, ONPEISIeHHEIX B IPSANOI0KEHHH a0COTIOTHOH HECTKOCTH
MepeRPBITHIT;

H) OTHOLICHHE NTHHHOH CTOPOHBI (Lmax) 3MaHHA K OPTOrOHATBHOH KOPOTKOI CTOpOHE
(Lmin) He mipeBbumact 3HaUeHAA 6 (A=Lmax/Lmin<0):

K) MOpHMEHASTCA OYHKT E.3.1 I co CIeIyIOMHME H3MEHECHIAMI:

— IUTOINATb KaXIOT0 BXOIAINESIO yeTyna He mpeBermacT 10 % oT obmefi nmiomann mepe-

xpbrtasa (Pucynok E.1):

— TIVOHHA KA T0r0 BXOTAMEro VeTVia (knaTuafiles naccTOSHEE OT BENNTHHEL BXOTATIE=
| — [—

149 138 926 463 -0.14¢ 0.14% 463 926 3¢ 185 232 278 324 371




OueHKa peryiapHoOCcTM 34aHUI NO BbiCOTe

CII PK 2.03-30-2017 IIpuaoxenne /K

(0bs3amenvHoe)
Kiaaccupukanus 31aHAN 00 PeryIAPpHOCTH

AK.2. KputepHH pervaIsipHOCTH 3IAHHIL 10 BBICOTE

.24 3maHne MoxkeT OBITH KJIacCH(PHIHPOBAHO KaK peryasipHOe IO BBEICOTE, €ClIH CO-
omronarorca yernorua (K. 1) u (JK.2):

d. -
ek "Mer1 g 95. (K. 1)

de,k+l ) hk

(K.2)

B BripaeHmax (JK.1) u (JK.2):

dex H dej+1 — PA3HOCTH CPeHHX IOPH3OHTAIBHBIX [TepeMellleH I BepXHero H HHKHero IIe-
PpeKpeITHII 3Taka k H 3Taka k+1 COOTBETCTBEHHO, OTBEUANOIIHE pacueTHBIM CeHCMHYEeCKHM
Harpyskam: 3()(peKTs!I cIydJailHOro KPYyIeHHA [IPH OIPeIeIeHHH (rek H dre -+ HE YIHTBIBAKOTCA:

M H hy+; — BRICOTHI 3Taxkeil k m k+1.

m; H ¢; — Macca H TOPH30HTAIbHAA KEeCTKOCTh IIOCIEIHEro (J-ro) 3Taxa MHOI03TaXHOIO
3/1aHHA WIH BTOPOT'O 3TaXa JABYX3TaKHOIO 3aHUA.

mj.; H ¢j; —Macca H TOPH30HTaIbHad JKeCTKOCTh HIDKepacIoI0KeHHOrO (j-1) 3Taka MHO-
TO3TaKHOI0 34aHHA HITH IePBOro Taxka IBYX3TaKHOI'O 3TaHH.

K.2.5 3paHHe MOXkeT OBITh KIAaCCH(HITHPOBAHO KaK YMEPeHHO HeperyIApHOe IO BEICO-
Te, ecad coOmrogaroTesa yeaoBud (CK.3) u (K.4):

d.. -]
125 < Jek Mot

[A

1.5: (K.3)
ek+l hk

10< [Pt "% o 5 (K.4)
My - Cren

de/Ny M degor/N = 370 MO
CyTU  CpefHue nepeKochl
sTaxer, 0603HAYMM WX KaK
AekMAek+1

Toraa ¢dopmyna .3 moxer
6bITb 3anMcaHa B BUAe:
1.25<A, /D1 £ 1.5

(06 aTOM Mbl roBopuaU
BblLLE)

Ons  nocneaHero  3Taxka
paboTaeT apyroe ycnosue —
K.2

B paHHOM cnyyae b6yaet

HEO6XOAMMO onpeaennTb
KeCTKOCTb 7 MacCcChbl
nocneagHero 7

NnpeAnocneaHEero sTaxKeun.
Ons  3Toro  npuroamuTtca
byHKUMA «LleHTp TAXKecTn u
LLEHTP *KECTKOCTU 3TaXKa»
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KoHcTpykTop ..
CEYEHNI

i

3agaHHoe
apMUpOBaHME ™

-1 - 2
’G'ﬁs —l

Haintn

NepemenHan 3HaueHune
X cw (ceuenue), m 27.71
Y cw (ceuenmne), m 27.37
X cr (cedenume), m 28.84
Y cr (cewenne), m 30.39
paccrtoArme CR-CWL, m 3.54

I CYMMapHaA Harpyska, T 1929.86 I

| max, m4 15174638
I min, m& 11333519
yron, rpag -0.64

T

Peanns3oBaH WHCTPYMEHT AAs BbIYUCNEHUA UEHTPA KECTKOCTU W LeHTpa
TAXECTN ¢pparmeHTa (3TaxKa). ITOT MHCTPYMEHT NO3BOJIAET ObICTPO M HArNsAHO
OLEHUTb BEPOATHOCTb BO3HMKHOBEHMA KPYTUAbHbLIX GOpPM KonebaHun npu

AMHAMMYeCcKux (cercmmyeckux)

NM3mMeHeEHNIO KOMIMOHOBKU pacquHoﬁ CXeMbl.

BO3,£I,el‘;1CTBMFIX M NPUHATb peweHna no

uel-l'rp'@ H'E'

B =I5 =15 -

&

2

uEHTP TARECTH M UEHTP #ECTKOCTH NAOCKD...

CrMcoK y3nos

1-33 83-95 180-194 233 235 237 239 241 243 -
245 247 250 253 258 260-271 273 275-283 2B6- (M
297 299 300 302 304 305 307 855 857-869 873
881-389 898 901-913 922 926-938 947 955 961
963965 967 969 971973 933 984 993 1000 1002 -

Cr1coK 3neMeHTos

1-43 48-51 120-133 172-175 180 181 194-203 -
205 206 208 210 212 215 217 221 229 231 233 |
235 237 235 248 256 264 272 280 285 296 304
312 320 328 336 344 352 360 367 375 383 391
393 406 414 422 430 438 446 454 463 472 480 -

YUHTBIEETE

NEPMEHAMKYNADHBIE | no- e -
INEMEHTEI

Brifop 3arpyKeHns
(@ 3arpyseHue NE zarp. 1

I PCH €M 20.13330,2016_1




Onpe,u,eneHme TOPU3OHTAJIbHOTO NMNEPEKOCAa 3TaxKd

IIpnaoxkenne H
(enpasounoe)
OmnpedeleHne ropH3oHTAIBHBIX NePEeROCOB 3TAKEN 3TaHHA

I1.4 PacueTHBIC 3HAYCHNA di; CASIVET ONPEIEIATE ¢ YICTOM OCOOSHHOCTEH MOPH30HTATE-
HOro IeOpMHPOBAHHA PA3HBIX KOHCTPYKTHBHBIX CHCTeM Io BeIcoTe. [1d cxeM aedopMmupoBa-
HUA. TOKA3aHHBIX Ha pHcyHEe [1.1. 3HaueHnA dy; MOTYT OBITH ONPEIEIEHEl B COOTBETCTBHH € BEI-
PAsKCHHAMH. IPHBSICHHEIMH B myHKTax 11.2.1 —I1.2.3.

a) )

Pucynor I18.1

11.2.5 Tlpu w3rHoOHON HIH H3rHOHO-CIBHTOBOH (opMe TedOpMHpPOBAHNA, THIHYHOH 114
MHOTO3TAKHBIX CTEHOBBIX cHcTeM (pHeyHOE I1.1 6). pacucTHBIC 3HAUEHHA MEPEKOCOB 3Taxel
MOT'YT OBITH OMpeNecHEl B COOTBSTCTBHH ¢ BEIpaxkeHHeM (11.2):

d = L —h-rgex . (11.2)
cos a

B «MpunoxeHnn N» paetca NnoHATUE TOPU30HTAIbHBIX MEPEKOCOB 3TaXKel. BaXKHO NOHMMaTb, 4TO B TepMuHax Jlnpa-CAlP
B «Tabanue nepeKkoCcoB 3TAXKEN» YUYMTLIBAETCA TONbKO PasHMUA NepemMeLleHUMN YKa3aHHbIX Y3108 B FOPU3OHTA/IbHOM
NAOCKOCTW, T.e. B TepMuHax «[punoxkeHua M» 3to — d,.! A BOT AN BblMMC/AEHMA MepeKkoca C y4yeTom u3rMbHom
Aedopmaumm BCero 34aHuA eLe HY>KHO NPOM3BECTM BblYMCNEHMA.



Onpe,u,eneHme TOPU3OHTAJIbHOTO NMNEPEKOCAa 3TaxKd

g oo = 'S r o T & B % J
= —f-Irgo. Cozgate Otmena [Meetop Mowck Crpokwn KonwpoeaTe Beipezate Beoraewte COuwmctute QoTo L
cosa =] Bre TaBnuuel BEOA ¥3en | Koopa., X, M | Koopa. ¥, M | Koopa. 2.,r~:
|_:_|_| MeomeTpua pacHeTHoll Mogenw |1 0 29 15.35
-0 Yane |2 0 12 15.35
1 [emm—— IER ;
o« | K |
“-—-H.H = Tabnuye PCY/PCH | ' '
M | T ~ Py 6 8 0 15.35
7 16 0] 15.35
..... ) PCH |
" 8 3 12 15.35
----- 1 PCH ana ananuza nepemeu_l,emiu ) g 2698471 2778805 15 35
----- 1 TaBnuua gMHaMUYECKU: BOSAEACTBNN | 10 3491986 2177743 15.35
=] HecTKoCTW W yNpyroe oCHoBaHWE 11 42.35502 30.75532 15,35
""" ] Kectkocti 12 £1.53196 17.1424 15.35
""" 1 ¥npyroe ocHoeanue 113 69.27363 15,12584 15,35
-] MaTtepnankl koHCTpynpoBaHna | 14 77.0153 13.10929 15.35
""" ] #SB koHCTRYKELMA | 15 95.08172 7.15188 15.35
""" 1 CransHele KOHCTPYKLWK | 16 10250441 4, 16798 15,35
----- ] ApMOKaMEHHBIE KOHCTRYELIAKW |17 109.9271 1.18407 15.35
=] Pesynutatel pacuera | 18 2545893  10.88622 15.35
..... Mepenewerns | 19 33.39508 59,8697 15.35
..... ) Younua |20 41.33024 8.85313 15.35
£ KoHeTpymposarie |21 5850713 5.52989 15.35
_____ " MogoBpannan apmarypa */6 |22 66.2488 3.51333 15.35
----- ] MoaoBpaddele ceqeHns |33 73.33047 1.43678 15.35
249 90.60586 -3.98216 15.35
----- ] ApMmupoEaHNE KNAgKu —
25 98.02855 -6.96606 15.35
| 26 23.93516 -1.01652 15.35

B Jinpa-CAIMNP 2019 noasunncb «Tabanubl BBOAA», KOTOPbIE MOXXHO MCMO/1b30BaTb A5 KOPPEKTUPOBKM mogenun. Ho B
AAQHHOM c/lyyae OHM byayT MHTEepecHbl AnA GOPMMPOBAHUA MCXOAHbIX KOOPAWMHAT Y3/10B U MEepemeleHuin no
pe3ynbTaTamM pacyeTa A/ MHTepecylowWwmnx Hac y3ioB. 3aTem 3TO BCe 3Kcrnoptupyetca B Excel 1 Tam MOXKHO nerko
NMPOM3BECTM BCE HY)KHblE BbIYMCNEHMA, T.e. BOSMOXKHA aBTOMATM3aLMA, NYCTb M YaCTUYHO BPY4HYtO B Excel.



JKBMBAJIEHTHAA yNpyraa *XecTKOCTb NPYyHTa

CII PK 2.03-30-2017 Mpuaowenme [T

(enpasouroe)
IlapaMeTpsl 3RBHBAJTEHTHON YIPYTOMH ReCTROCTH IPYHTA OPH YdeTe B3ANMOIeAcTBHSA
3J1aHHA HIH COOPYV:KeHHS ¢ TPYHTOBBIM OCHOBaHHEM
1.7 3¢dertsr pacdeTHBIX celicMHYSCKHX BO3IeficTBHIL, B CIyJaAxX ONpeNeIcHHA STHX
3¢ (exTOB ¢ yUueTOM B3aNMOICICTBHA 3TAHHI H COOPYAEHHIl ¢ TPYHTOBBIM OCHOBAHHEM H O3
€T0 YHIeTa, OVIVT BCerda, B OOIBINeil HIH MEHBINSH CTEIeHH, PASTHIATECA MEKIY CO0O0H.

IIpuMenanne - IIpH yUeTe B3aHMOOeHcTEEA 30AHHA HIH COOPYVEESHHA C OCHOBAHHEM BOIMOMHO KAK CHHAE-
HHE, TaK H NOBEIIeHHE 3 (eKToR pacdeTHEIX ceHCMHYIeCKHX BO3IeHCTRHE.

1.8 Hanbonpmne pasiHund MeEIy 3(QeKTaMH pacdeTHBIX ceficMHYECKHX BO3ISHCTBHIL,
OnpedeIASMEIMH ¢ VISTOM B3aHMOISHCTEHA 30AHHH H COOPYKCHHH ¢ IPYHTOBEIM OCHOBAHHEM H
0e3 ero y4IeTa, OyIYT HaOTHIATECA NPH CASIVIOIIESM OTHOIISHHH!

h

v,- T

>0.1 (I.1)

rae

h — paccTosHHe 0T OCHOBAHHUA 3MAHHA HIIH COOPYRESHHA T0 MEHTPA IPHBEISHHOMH MACCHI.
COOTBETCTEYIOMEH MepBoil hopie MOCTYIATENBHBIX KOTSOAHHH B pacCMAaTPHBASMONM HAMTPaBIIC-
HHH (114 30aHHH H COOPYEEHHH ¢ IpHMEpPHO paBHG.\IEka:IM paclpeIeIeHHEM Macc H KECTKO-
CTell B IUIAHE H 110 BBICOTE 3HAUEHHE /I MOMKET OBITH IPHHATO PABHBIM 2/3 OT HX IOTHOH BBICO-
THI):

T — mepHon nIepBOH HOCTYIATSIBHOH (POPMBI KOICOAHHHE 30aHUA HIH COOPYASHHA IO OC-
HOBHOMY TOHY B paccMAaIpHBAeMOM HANPABICHHH, ONpPeINeTcHHBIH 0¢3 yUeTA B3aHMOIcHCTBHA
30AHHA ¢ TPYHETOBEIM OCHOBAHHEM!

Vs — CPEIHAA CEOPOCTh PACHPOCTPAHSHHA MONEPEUHBIX BOIH B IPYHTS OPH OOIBIIHX
VPOBHAX €ro Ae)OpMAaNHil B HIDKE IOJOMIBEL (hYHIAMEHTA.

Ona opmynbl .1 3HaYeHMA nepuoaos KonebaHmit no popmam mbl nonydaem m3 Tabanubl «Meproapl KonebaHuin», a
3HayeHMe h moxem NoNyYnUTb KaK PasHULY KOOpAMHAT Z: KOOpANHATa Z LEHTPA MHEPLMOHHBIX CUA B PaCCMaTPMBAEMOM
HanpaBAEHUM MUHYC KOOPAMHATA Z OCHOBAHUA pPacyeTHOM cxeMbl. KoopauHaTbl LEeHTPa CyMMAPHbIX MHEPLIMOHHbIX CUA
Noay4YnM B MeHo « CyMMUPOBaAHNE HArpy30K».
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K JIMPA-CANP 2019 R1 x6

Crane Krpriny

f q C, - N — ™1 D) Tny6uHa ‘ 7] \-’é [
| | % T ! 1 | -
y | iip C C, -1y 2 W Wwupuna 5 !
Paccuntate Mozaunka/ Mozawnka/ | ) L Mozawnka/ : Pacyet MnactiHelf| HaiTi
Harpysky BEKTOpEI ™ BEKTOPHI ™ - I- wsonona~ Lz 'ﬁﬁ TpewwH | cTepacHn T | 1= L Paccroanme LIEHT

a3y NBTZ oL : : ! 2 MOCTE. ¥} Npocymmuposatbh Harpysku

BEIYMCANTE CYMMapHbIe cunbl U
| MOMEHTbI B BBIBPaHHOM

3arpy>KeHnmn
-
CyMMMpOBaHe HarpysoK
(D) Harpystn (@) MHEPLUMOHHEIE CAIBI Harpyska Ha diparmeHT
Crmcor ysnoe Crmcor aneMeHTos
Bre - Bre -
Brifiop sarpy#eHa
(@) ZarpymeHue Ne 3 = ERuhL
M,T
© PCH Ne cocTas. | 1 z
CyMMaPHEIE HArpY3kA
D&bEMHbHI'InaCTMHbd CTepsHu | Hankl | Beero
IP X 0 0 0/-99.8802|-99.8802
IPY 0 0 01-129.363|-129.363
IPZ 0 0 0]-0.23509 -0.23509
IMX 0 0/-4.00032|-4.00032
IMY 0 0] 3.01934| 3.01934
IMZ 0 0 545209] 5.45209

KoopAMHATE! UEHTPOE C4n

Cx x| 10.74616| Cx_y| -0.6777 18.15673| Px |
Cy x|20.23411[Cy y|8.50103 Cy z|15.33226] Py |
] Cz x| -74.1955|Cz y| -116.693]Cz z| 13.25/¢
- ONpoKMAEIBSHOWMIA MOMEHT
. KoHTponsHaA Todka A MoMeHT oTHOCMTENEHD A
- X 0 Mx | 2401.412842
- Y 0 My [-1827.920044
- z 0 Mz |-2679.783447
[ vresers kypeopon

B meHto «CymmunpoBaHmne Harpy3ok» BblaesieHbl KOOPAUHATbI Z UeHTPa MHEePLMOHHbIX CMA No ocaMm X n V.
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JKBMBAJIEHTHAA yNpyraa *XecTKOCTb NPYyHTa
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CC Koadpdmuwentm nocrenn C1, C2

3agaHwe ko3 PUUMEHTOE NOCTENK
{l, C2

J.5 Ecma skcnepHMeHTATbHBIE JAHHBIE 0 CKOPOCTAX pacHpocTPaHEHHA YIPYTHX BOTH HA
IUIOIAIKE CTPOHTSIBCTBA OTCYTCTBYIOT, TO B KAUECTEE ONPEICIAOMIETO MAPAMETPA €TI0 SKBHEA-
TIEeHTHOH YIpyroi XecTKOCTH JOMYCKATCA IPHHEMATE 3HAYEHHE MOIYIA TedopMaluil rpyHTa,
OIpeIeICHHOE IO PE3YIbTATaM CTATHUSCKHX HCNBITaHHE, HO yBemndeHHOE B 10 pas.

IIpu 3TOM HeobxOOHMO COOMIOIATE MOMOKeHNA myHKTOR J.5.1 1 J1.5.2.

5.1

cooTBeTCcTBHH ¢ J[.5 HIH [0 CIIPaBOYHEIM JAHHBIM, TO [ULA ONPEICICHHA IEPHONOB H opM cob-

Ecion mapaMeTphbl 3KBHBAISHTHOH YHOpyToll #ecTKOCTH IPYHTa OBLIH IpPHHATHI B

CTBEHHBIX KOJIeOAHHI 3JaHHH H COOPYKEHHH, a Tarke 3(p(eKToB celicMHYSCKHX BO3AcHCTBHI
(ceficMHUSCKHX HATPY30K, YCHIHH B KOHCTPYKIHAX, IIEPEMEINCHHH) cIeAyeT NPHMEHATH IBE
pacueTHEIE MOJCIH 30aHHA HIH coopykeHHA. B omHO# H3 Monenel SKBHBAICHTHBIC HECTKOCTH
OCHOBAHHA, ONpeIciIcHHEIE B COOTBETCTBHE ¢ [I.5, caenyeT yBenmauTs B 1,5 pasa, a B OpyroH —
VMEHBIOHTE B 1,5 pasa.

J.5.2 Ilpe npoeKTHpPOBAaHHH 30aHHH H COOPYEEHHH CIENyeT YIHTHIBATE HAHOOIBIIHE
3HAYCHHA ceHCMHYESCKHX 3((eKTOB, MOMydeHHbIE ¢ NPHMEHEHHEM IBYX PACHUETHBIX MOZETeH,
NpPHHATHIX B cOOTBeTeTBHHE ¢ 1. J1.5.1.

J1.6 Ilpm ompenencHHH NepHONOB H (GOPM COOCTBEHHBIX KONCOAHHI 3MaHHH H COOpYMEE-
HHIl, a Takxe 3QQeKTOB celicMHUYSCKHX BO3ICHCTBHI pacHpeIeIHTEIBHEIC CBOHCTBA IPYHTA 34
IpefeIaMH IUIOMMATH IOI0MBE (YHIAMEHTA, €CIIH OHH He [IOATBEPIKIeHE] Pe3y/IbTaTaMH COOT-

BCICTEVIOIMHE JTHHAMHYCCEKHX HC]IBITaHHﬁ, HC YVUHTBIBAHOTCA.

HazHauuTe Ha 3 nereHTEl THNA:

[ Crepsnm

MA&CTHHE!

[] Neysysnoswe K3 53
[T DgHoysnoBee K3 54

0 AHOCTOROHHAA padioTa Ynp. OCHOBaHWA

[H SEHAYMTE 3 NEREHT 3k

K.om ppULMHEHTEI NOCTE M
() Many4uTe N MOAEAK FRYHTa

Pz

[pynna —|o

[ Mogene rpyHTa ]

) HazHaumTe
n(C1z] 10
niC2z) 1.

| Pacyercicz |

Be=B
Yyer Cly, C2y
n(Cly) | 1.
nlC2y] |1,

@ Wamendts B n pas [C=C*n)
Yron soHE! rpyHTA

Fi

pan

Nmetowmecs/npuHaTble KoadpduumeHTbl noctenn Cl gns cTaTUYECKOro pacyeTa JIErKo YBE/IMUYUTb B HYXKHOE KOMYECTBO

pa3 1 NONYYUTb ANA pacyeTa Ha CEMCMUKY.

Obpatute BHUMaHMe! Mo nyHKTY [.6 HYXHO Ha3HaumMTb C1 MOCTOSAHHbLIM Mo naowaan ¢yHaameHTa. Toraa Hepem
cpegHuit C1 nonyyYeHHbIN JNA CTAaTUKM YMHOXKAEM €ro Ha HYXKHbIM K03d. 1 NnpucBansaem Bcen naowaan pyHgameHTa.




CNACUBO 3A BHUMAHUE

Haw TenedoH: +7 (495) 106-16-06

Hawa noyta: manager@rflira.ru

www.rflira.ru I www.liraland.ru

Youlllllll  Kawan Liraland Ha YouTube

n Fpynna Facebook
m Ipynna BKoHTaKTeE

7
i

ba3a 3HaHuM Ha cauTe liraland.ru

ba3a 3HaHui Ha cauTe rflira.ru


https://www.facebook.com/LiraLand.ru/
https://vk.com/liraland
https://www.youtube.com/user/LiraLand
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