ITomomp nmo padore ¢ mporpammoii GIPRO-Pacuer ¢pynnamenrta

Coaep:xkanue

OOiiiee onucanue
Pacuer dbyHgaMeHTOB
I'eonorus
Mento «Pa3noxnTe» u «Pa3sMepsl CTOPOH)
OTpucoBka Mapki (pyHgaMeHTa
PexxnM moncka HEMTpaaTbHOM OCH JUIS TPYIIIEI CHJI
Meno «/I0TTOTHUTETBEHO)
KosdbhuimeHTsl HCIIOIb30BaHNS
KocBeHHOE apMHPOBAHKE OTOJIOBKA
. Menro «TpenuHb»
. Menro «CelicMukay
. Ocajzika ¥ KpeH
. DKBUBAJIEHT KPYIriaoro pyHgaMenTa
. Cxema pacnojoxeHust PyHa1aMeHTOB
. OrpannyeHus peaau3aluy TPoTrPaMMBbl
. Penaktuposanue daiiaos *.FUN
. IIpocMoTp pemaromiero hakTopa, ONpeaSIsIIONIEro NPUHITEIA pa3MepP NOIOIIBEI IPU
noadope
. TabOnuiia Harpy30K — DKCIIOPT B aBTOKA
. Harpy3ku Ha ycTynbl pyHaaMenTa (0T HOJIE3HBIX ITOJIOCOBLIX HAIPY30K HA TOBEPXHOCTH,
BKJIIOYasl paBHOMEPHO paclnpeaeiICHHbIE, OT PEAKIMA (DYHIaMEHTHBIX O0aJIOK, BECA CTEH U

npoyee)
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1. OOuiee onucanue

Pacuer MOHOUTHBIX JKeN1e300€TOHHBIX (YHIAaMEHTOB (110 3aIaHHOW Harpy3ke moadop ¢pyHIaMeHTa
U €ro pacyeTr) COIVIACHO TpeOOBaHUSAM IMOCOOMS 10 TPOEKTHPOBAHHIO (YHIAMEHTOB Ha
€CTECTBEHHOM OCHOBAHHWHU I0J] KOJOHHBI 31AaHui U coopyxenuin (k CHwull 2.03.01-84 u CHull
2.02.01-83), CHull 2.02.01-83* "OcnHoBanusi 3manuii u coopyxkenuit" u CII 52-101-203
"BeToHHBIC U XKeNE300€TOHHBIE KOHCTPYKIIMU 0€3 MpeBapUTEIbHOTO HaIpspKeHHus: apMarypol”. B
MPOrpaMMy BKJIIOYEHA BO3MOXKHOCTh aBTOMATHUECKOTO Pa3jiokKEeHHsS pacieTHOTO MOMEHTa B Mapy
CIJI W TOCIEAYIOIIMM pacueToM Ha coderaHue Nmax W Nmin, a Takke aBTOMaTHYECKOE
no0aBjeHHE MOMEHTA OT SKCUEHTPUCUTETa BEPTHKAIBHON CHIIBI U Pa3lIOKEHUE BEPTUKAIBHOU U
OOKOBOM CHIIBI Ha 3aJaHHOE KOJIMYECTBO OMOpP. ABTOMATHYECKH MOM0OpaHHBIA (yHIAMEHT
paccuuThIBaeTCSI Ha apMHUpPOBAaHUE TMOJKOJOHHUKA W TOJOIIBBl C TMPOBEPKOM MaKCHMAaIbHO
JOMYCTUMBIX Pa3MEpOB BbLJIETA U MUHUMAIIBHOMN BBICOTHI CTyNeHeH. J[omoaHuTensHO MmporpaMma
BBITIOJIHSAET PacyeT OCAJIKU, KpeHa U OTHOCUTEIBHON Pa3HOCTH OCAI0K ISl TPYMIbI ()YHIaMEHTOB.

| Mapka |Amin_|Bmin |Buie/fnys [Bec [P [Ma Mb Ta Th |r |5+ G- A B | Max Ovpris| Ocanka, wa| Kpes (Ma/Mb)

1 21 21 300 20 250 25.0 0.0 0.0 0.0 4858 25.01 316 21 21)25% 28 0.002/0.000)

21 24 30| 20 40 5.0 1.0 1.0 0.0 45358 1.9 67 3.0 24 5% 26 0,00023/0,00005
2 21 24 030 20 250.0 52,0 1.0 1.0 0.0 48,58 56,08 24,92 3.0 21| 25% I 0.0013800,00006
2 21 34 a0 20 50 5.0 1.0 1.0 0.0 4858 12,05 684 2.0 24 25% 26 0,00028/0,00005
2 21 24 .00 20 240.0 25,0 0.0 0.0 0.0 4858 58,19 36,62 24 21| 5% B 0.0014200,000
2 21 1 .00 20/ =20 =15 0.0 0.0 0.0 4858 48,76 4875 24 21 5% I 0.000/0.000
al 21 24 330 20 e 25,0 0.0 0.0 00 4558 ki 135 21 21/ 25% 7.8 0,002/0,000
50 21 21 30300 20 0.0 25,0 0.0 0.0 0.0 48,58 53,01 3144 74 21 25% N 0,00148/0,000
6 10 24 .30 20 250,0 52,0 1.0 1.0 00| 48,58 56,08 24,92 3.0 24 25% I 0.0013800,00006
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2. Pacuer ¢pyHIaMeHTOB

B Tabnuie otoOpakaroTcst HCXOJHBIE JaHHBIE 110 MapKaM. B nporpaMme BO3MOXKEH pacueT cpasy
HECKOJBKUX (DYHIAMEHTOB, IIPH 3TOM /sl PyHIaMEHTa MOXKHO 337aBaTh HECKOJIbKO KOMOWHAITHIA
Harpy3ok. Mapku (yHIaMEHTOB C HECKOJIbKMMU KOMOMHAIMSAMU HArPy30K BBIICISIOTCS Pa3HBIM
nsetoM. Kaxxiomy (hyHIaMeHTy MprCcBanBaeTCsl MHAUBHUIyaTbHOE UM (Mapka). [ 0myObIiM 1iBETOM
0TOOpakeHbI 33]aHHbIC HArPY3KH, OTIIMYHBIC OT PACUETHBIX — CIy4ail IPUMEHEHHS Pa3JI0KEHUS
Harpysky, Korja porpamma 3aJaHHbIM I10JIb30BaTeIeM CIIOCOO0M IpeoOpa3syeT ux. PeanbHyro
pacyeTHyIO Harpy3Ky MO>KHO YBHJIETh B OKHE Pa3JIoKEeHHUsI HATPY30K, B OTYETE U B TAOIHIIE
pasznoxkeHus Harpy3ok. B kononke «Max OTpBIB» TaKKe 0TOOpa)kaeTcsl 3a1aHHbIH 110J1b30BaTEIEM
MAX nomyctuMmslii oTpbIB pyHIameHTa. B kosonkax A u B noka3aH pasmep 1oJ1011BbI,
1o100paHHBINA IPY 33JaHHBIX UCXOAHBIX JaHHBIX. B konoHkax «G+» u «G-» nokaszaHsl
MAaKCUMaJbHbIE © MUHUMAJIbHBIE YIJIOBbIE HANPsKeHUs. KpaeBple HANIPs)KEHUS U CPEIHEE
HaNpsDKEHHE TIO0J IT0I0IBOM MOYKHO YBHJETh B oTyeTe. B kononke Ocazika oToOpaskaeTcs
3HAYEHHUE 0CAJKH, BKIHOYasl MPOCaaKy (IIpH HATMYUU [TOCAIOUYHBIX TPYHTOB).

[TpMMEHMTE

Pexxnm penakTipoBaHUs HCXOIHBIX TAHHBIX TEKYIIEH MAPKH

MepermeHoEaTE

N3menenne nmenu (Mapku) Tekyuiero ¢pyHaamenta. JlocTymHo, eciu Bbl HE HAXOIUTECH B PEKUME
penakrupoBanusi. Heo6xonnMo BBeCTH HOBOE UMsI (MapKy) B TEKCTOBOE ToJie «Mapka» 1 HaXaTb
KHOTIKY

[Tox6op pa3mMepoB MOJOMIBEI TOJBKO TEKYIIETO GyHaaMeHTa (BbIICIICHHAs! CTPOKA TaOIHIIBI).

[Toxbop pazmepoB NMOIOMIBHI BCeX (HyHIaMEHTOB.

Ecnu s Mmapku pyHIaMeHTa 3aaH0 HECKOJIBKO KOMOMHAIIMI 3arpyKeH s, TO pa3Mep IO I0IIBbI
¢dyHmamenTta OyaeT moJo0paH ¢ y4eTOM BCeX KOMOMHAILIMM U OKOHYATEILHO OYIEeT IPUHSAT pasMep,
YIOBJIETBOPSIONIHMI BCEM KOMOMHAIIMAM HArpy3ok (Ipu BKItOYeHHOM onuy Konerpyuposars
MOJAKOJOHHHK ¥ IJIATHYIO YaCTh ¢ Y4€TOM BCeX KOMOMHAIMI 110 MapKe B MEHIO
JIOTOJTHUTEIBHO)

™

Bce

Hacrpoiika cnoco0a noadopa cTopoH Tekyiero GyHaaMenTa (KoMaHaa npoayoinupoBaHa B
BEPXHEM MEHIO IIPOTPAMMBI):

Bce — nepe6op BCCX 3HAYCHUC CTOPOH A u B oT MUHEMAIIEHOTO 3aJaHHOI0 10 MaKCHUMaJIbHOI'O
3aaHHOTI'O



AMinN :kecTKO - 1epedop BCeX 3HAYCHUE CTOPOHBI B 0T MUHUMAaIBHOTO 3aJaHHOTO JI0
MaKCHMaJIbHOTO 331aHHOT0. CTOpOHa A IPUHUMAETCSI paBHOI MMHUMAaJIbHOMY 3a/laHHOMY
3HA4YCHUIO

Bmin xkecTko - nepedop BceX 3HAUCHHUE CTOPOHBI A OT MHHUMAJIBHOTO 33JaHHOTO JI0
MaKCUMaJIbHOTO 3aaHHOT0. CTOpoHa B npuHMMaeTcs paBHOM MUHUMAJIBHOMY 33JJaHHOMY
3HA4YCHUIO

Amin,Bmin — nmoxdop cropon He ocymectpisiercsi. CTopoHsl A U B mpuHUMAIOTCS 33 JaHHBIM
MUHUMAaJIbHBIM 3HAaYEHUSAM

Enu mapametp MeHsieTCsl Ui OJTHOW M3 KOMOMHALIMI MapKu pyHIaMEeHTa, TO TI0 OCTAIbHBIM
KOMOMHAITUSM 3TOW MapKy IapamMeTp aBTOMATUYECKH KOPPEKTHPYETCH.

1.5

3agaTh MaKCUMAJIBHO JOITYCTMMOE OTHOLIEHHE CTOPOH TEKYILIEro (pyHIaMeHTa Ipu noaoope
(xomaH/a TpoAyOIUpPOBaHA B BEPXHEM MEHIO ITPOrPaMMbl)

Enu mapamerp meHsieTcst uist OAHON M3 KOMOMHALMN MapKu pyHAaMEHTa, TO MO0 OCTaIbHBIM
KOMOHMHAIIMAM 3TOM MapKy apaMeTp aBTOMaTHYECKH KOPPEKTUPYETCsl.

VY nanenue Texyiiei MapKu

Mo kONOHHHE
B00 = BOO

CMELLLEHWE
00

[nacTHHaE
S00 % 500

Pa3Mep IMOAKOJIOHHHKA U €ro CMEIICHUE, pa3MEp OHOpHOI>'I METaAJUIMYECKOM TIMTHI KOJOHHBI JIIA
TeKymeﬁ MapKu Q)YHHaMeHTa. IToaxonoOHHUK BCerjaa cMeniaeTcs BIIpaBO U BHU3 OT LCHTpA IJIA
YIIPOIICHUA KOJa IPOTrpaAMMBI, T.K. 9TO HC CKa3bIBACTCS HA paCUYCTE IO ITPOYHOCTHU, pa3MEPOB
IIOJOIIBAI 1 OCAIKH.

Enmu mapamMeTp MCHACTCS JIA O,I[HOI71 u3 KOM6HHaHI/Iﬁ MapKu (bYHI[aMeHTa, TO II0 OCTAaJIbHBIM
KOM6I/IHaI_II/I${M 9TOM MapKu napamMeTp aBTOMaTUICCKU KOPPECKTUPYCTCH.

Caema '\ PaznoseHie b KonK4ectED GyHAaMeHTOE - 42

PezyIETATEI pazIoEe I | p v
PyEmameHt- 84 4
Nmax = 243.0 Ma ooo
Nmin = 248.0

Ma=1275.0 b _ono |
Mb = 248.0 Lons
Ta=0.0 +Ma+Mb
Th=00




OKHO pa3nokeHus Harpy3oK. B Hem oToOpakatoTcst pakTudeckue Harpy3ku Ha yHIaMEHT Mocie
BBITIOJTHEHUS PA3JI0KEHUs (€CIIM OHO HE 337aH0, TO (PaKTHUECKUE HArPY3KH COBIAIAIOT C
3amaHHbIMK). [Ipy HaBeeHUM Kypcopa Ha KHOIIKM KOMaH/ pa3jIokKeHHs ClpaBa B TEKCTOBOM OKHE
«MHbopmManms» mosABIseTcs: TOAPOOHAast CIIpaBKa MO KaKIOMY METOLY

™ X] omers |

Bce Bce Tekywan NpunexnTs

Mapka : lrl{umﬁu I
D;:;i::' Amin: |08 P: lll_ll_

1.5 2.1 Brmin lﬁ:ﬁ—Ma:lﬂ_ll_
Caficanga | BotcoTallnydmnHa @ |2.12.2 Mb:l-ﬂ—ll_
o0 | oweee: [ dafra:p T
m Cp. BMHOH%-:WATI):’D,S_II_

Fecnorua: |':' R: |'=

™

Bce Bce Tekywan
Mapka: [gms ~ Kow@n [
0;:';:::' amin: e e 1

1.5 2.1 Bmin: |05 Ma:o |1

Caficunea | DbiCOTATNYBKHaE @ (2,122 Mb:|0 1
(meT) OTpLIB (%) : '2!-5_ ET&: o 1
Rme cp.secimones:[210  WTo:os o

CEEEHHE

m Cke. |1 - | Mn. Mh[uub:

Wcxonnsle qannuble 11 pacyera. Harpysku HyXHO 3a1aBath pacueTHbie. JlJis TOro, 4To0bl 3a71aTh
3HaueHne R, HeoOxommMo Bocmob3oBaThes Tadmuieit «I'eonorusi». B mose «I'eonorus» ykazan
HOMEp CTPOKHU U3 Tabnuisl «I'eosorus». [ u3MeHeHUs 3Ha4eHUsI B TAOJIUIE YKAKUTE HYKHYIO
cTpoky MbIko#. [Tpu pacuere Rrp mo ckBaxkune mosie I'eostorust u R He oToOpakarorcs, T.K.
pacueTHOe CONPOTUBIICHUE TPYHTA BBIUUCISAETCSI aBTOMATHUECKH C YIETOM Pa3MepOB IMOIOIBBI
dbyHgameHTa.

Enu mapamerp (Amin, Bmin, BeicoTa, riry0nHa, oTpPbIB, Cp.BeC IPYHTA, R, CKBa)KMHA, 0TMETKA
Bepxa (pyHJaMeHTAa) MEHSETCS JJIsl OJTHOM U3 KOMOMHAIMKM Mapku GyHIaMEHTa, TO 0 OCTaIbHBIM
KOMOHMHAIIMAM 3TOM MapKy apaMeTp aBTOMaTHYECKU KOPPEKTUPYETCsI.

Amin, Bmin — MuHUMabHbIC (CTAPTOBBIC) 3HAYCHUS pa3MEPOB MOA0MIBHI. Eciin 3a1aHo B MEHIO
Pasmeper cmopon MIN nomyctumoe 3HaueHre u 0HO Oosbiie Amin, Bmin, nporpamMMa npuHuMaeT
OoJibIlIee 3HAYCHUE U3 MEHIO.

™

Ecnu onna u3 CTOpPOH 3a(1)I/IKCI/IpOBaHa 10JI30BATEIEM KHOIIKOM ke , TO HMIMCHHO IIO 3TOM
CTOPOHC 3HAYCHUEC U3 MCHIO Paszmepvr cmopon HI'HOPUPYCTCA.

OtpoiB (%) — 1oMyCTUMBIN OTPHIB MOJOIIBEI (PYHIAMEHTA B MPOLIEHTAX.
Cp.Bec — cpeqHMil cyMMapHBIi Bec pyHAaMeHTa U TpyHTa Ha cBecax (T/m3).

ITosie3Hass — 3HaueHUE MOJIE3HON HArpy3Ku Ha MOBEPXHOCTH (T/M2).

E - BLI60p THIIA COOPYKCHUA U TCOPHUHU paCdCTa OTPhIBA IMMOAOIIBLI U YTJIOBOT'O HAIIPSIPKCHUS IIPU
OJHOBPCMCHHOM JIEICTBU MOMEHTOB B 00CHuX IIOCKOCTSX.

J - JIOTIOJIHUTEJIbHbIE HarPy3KH Ha YCTYIbI (hyHIaMEeHTa



TUn COOPY#EHWUA M METOOWKA pacyeTa

1) ©yHOAMEHTEI KONOHH 3gaHuil, 000pYI0EaHHbIX MOCTOELIMH KPaHaMMN
rPY30N0gLEMHOCTEIE 75 T W BhlWE, @ TaK#e PYHIAMEHTHI KONOHH OTEPLITHIX
KpaHOBLIX 3CTAKAE NpH KpaHax rpysonofeeMHOCTED CERIWE 15T,
coopy#eHnA GaweHHoro THNA (TpyDbl, OOMHB U GDYIHE)

™ 2) OcTanbHblE cyyan dyHAAMEHTOE 34aHNA C MOCTOBbLIMMW KpaHamu

f* 3) DYHOAMEHTHI OPYTHX COOPYREHNI

4) ©yHOAMEHTH OTZENBHD CTOALWMX CNOP M 3CTAKAM Nog TEXHONOTHYECKNE
TpyDonposogbl

BHumaHwne! DyHOaMEHT TEKYWER Mapkn Oy0eT paccywTaH ana
YE33aHHOMD THNA COOPYHEHWA BLIDpPaHHbIM MeTogom pacyeTa. Mpu
YY4eTE CENCMMYECKOND BOZOENCTENA NPOrpamMma TakHe aBTOMaTHYECKN
KOHTROMMPYET AONYCTHMEIR OTPLIE NOGOWEL (yHOAMEHTA.

MeTopn pacyeTa yrnosoro Gmax v oTpbiga nogowesl (npr Mb > 0, Ma = 0}

a) Gmax = gnon+Yh1*hz+NA*B }+(Ma+Ta*H 6/ A*A*B +(Mb+Tb*H *6/(A*B*B)
" Yz = gnon+yh1*hz+NiA*B }+(Ma+Ta*H 6/ A*A*B j+(Mb+Tb*H 8/ [A*B*B)
Otpus =Yz |/(|Y¥z |+ Gmax }* 100%

b} Gmax = gnon+Yh1*hz+N/{A*B j+(Ma+Ta*H "6/ (A*A*B j+(Mb+Tb*H j*6/(A*B*B)
¥z = gnon+Yh1*hz+NiLA*B y+(Ma+Ta*H *6/ A%A*B }+(Mb+Tb*H "8/ A*B*B )
" OrpuB=|¥z|/(|¥z|+Gmax)*100% 3Hadexna A u B KoppekTUpYITCA
npu ealA =155, eb/B = 1/5 cOOTBETCTEEHHD No GopMynam A = 3* (A2 —ea)
n B = 3*(B/Z2 — eb). B cnaraemom NI{A®B) 3HAYEHWA A W B HE KOpPPEKTUPYIOTCA.

f* ) PacueT no Tadnuuam P. 11. PaGudoBuy. B. C. LWeAHkmMaH

MpUMeHHTL
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KoaddurumenTts! amurensHON YacT HArpy30K (IS pacyeTa Ha TPEIMHOOOpa30BaHUE)

[Tox mopomBo¥ hyHIAMEHTa MOXKHO 3a/1aTh TPYHTOBYIO MOAYIIKY U3 MHKEHEPHO-T'€0JIOTHUYECKUX
3JIEMEHTOB, 33/IaHHBIX M0JIb30BaTeseM. B ciydae He0OX0IMMOCTH MOAYIIKY MOKHO pa30UTh Ha
BEPXHIOIO YaCTh M HIKHIOI, HAIIPUMED JUIA CiIydasi, KOTr/ia 4yepe3 MoaAymky npoxoaut YI'B.

M - IepeKIIoYaTeNb BepXHel (moaymka 1) 1 HuKHel yacTH MOAyIIKH (MOayIKa 2).

ro. JECEN v | nlw): - UI'D noaymky u ee TOJIIUHA.

¢ynnamenta. [lepen TeM kak HaxxaTh KHONKY [IpUMeHUTH yCTaHOBUTE rajlouKy.

[K] - 3arpy3ka Hauxyamux komouHanuii u3 nporpammel GIPRO — koMOMHATOp Harpy3ox,
no3BoJisitoiiel oroopare u3 PCY Hanxynmme koMOMHAIMM [T pacyeTa OCHOBAHUS U CaMOTo
¢bynnamenTa. IMopT TaHHBIX U3 KOMOMHATOPA MO3BOJISIET aBTOMAaTHYECKH CO3/1aBaTh HE TOJIBKO
HOBBIE 3arpY)KEHUS, HO U Cpa3y HOBbIE MapKH ()yHIAMEHTOB, YTO YCKOPSET Mpoliecc paboThl B
porpamme.

] - 3arpy3ka KOMOMHAIMK Harpy30K U3 TEKCTOBOTO (Qaiia.



Hanpumep, MoxxHO nosryunB komOuHarmu Harpy3ok (PCY) B SCADe skcnioptrpoBath ux B Excel,
00paboTaTh TakuM 00pa3oM, 4T0ObI OblIa CIIeIyIOIas TOCIEI0BATEILHOCTh HATPY30K B CTPOKE
tekcToBoro gaitna: N, Ma, Mb, Ta, Th.

- ~ 5 i
{ Eg [ s Microsoft Excel - = X
MeHm | I'.ﬂaBHE| BCI'EBKl Pasmet | bopmy [ ,ﬂ,EHHbl Peu,eH3| Bug | Ha,qcr;|':@

Bece~ @aiin~ [MMpaska~ Bwg~ Beraska~ Gopmatr - Cepewc~  [Jak

NMEedHRE & QHE |V (&8 B-F9-

Calibri -l - EF U EEE RS otui - (B3
MaHenm MHETpYME
I E1 - £ o B
= Knwral b - B X
A B C
100 15
20 3

1
2
3
4
5
7]
4

M4 v M| Kuwral . Nucr2 Nucr3

foTogo Uﬁlﬁl

Janee coxpauute (aiin u3 Excel kak TekcTOBBIN ¢ pa3aenuTenssMu TaOyasaiun. JInb0 BbI MOKETE
CaMOCTOSITEJIFHO B JTIOOOM TEKCTOBOM pelakTope co3ath (aitsn. daityibl He JOHKHBI COACPKATH
OyKBEHHBIX 0003HaYeHUH, TOIBKO ITU(DphI (Harpy3ku). [{udpsr B TEKCTOBOM (aiiyie MOTYT Takxke
OBITh pa3zeseHbl 3aniaThiMU. JIpoOHas 4yacTh yuciia J0KHA OBITh OT/eNIeHa TOUKOM.

Paznuunble BapuaHThl TEKCTOBBIX (HaHJIOB :

B Kuwral.txt - Bnokuor |Z| |§| g|
®aiin MNpaska ©opwat Bua Cnpaska

100 15 0 3 a

20 3 5 4 0

CTtp 3, cTnf

B Kumra2.txt - Brokuor |Z||E|E|
dain MNpaska ®opmat Buo Cnpaeka

100,15,0,3,0
20,3,5,4,0

CTtp 3, cTnf

Ceficarea (m21) | - CCICMUYECKON HArPy3KH HET.

CrammHa: |1 - o
| J - HOMCP CKBAXXWHBI, 10 KOTOPOU BBIYUCIIAKOTCA I'PYHTOBBIC CJIOU 11O

MOJIOMBON (hyHIAMEHTA.

Pacuer Rrp no radaune:




leomorva

1. Ee: reomonm |
2. Haczmns 1

3. Haceme 2

4, I'mina 1

5. Fmvmal

6. Cyrmoomr: 1

T. Cyrroomwrx: 2 7
4 [

HanmeHoBaH#e THIIOB TPYHTOB JaHO YCIOBHO, JUI y00CTBa MMOJIb30BaHMs. B mepBoii ctpoke
HaIpsIMy0 MOXKHO 33J]aBaTh PaCY€THOE CONIPOTUBIICHUE IPYHTA — ABOMHOMN KIIMK B KOJIOHKE
R,1/M2. B ocranbHbIX cTpokax 3HaueHne R Beraucnsercs mo gopmyne CHull. [{ns BBoga 3HaYCHHI
c/enaiiTe TBOMHOM KJIMK MBIIIKOW B COOTBETCTBYIOLIEH siuelike. [Ipu pacuer Rrp no tabaune B
pacuer IpUHUMAETCs IOCYUTAaHHOE 3HaueHue Rrp

Rorm? |Yel [Ye2 |My [Vii\em3 [Yihoed (Mg |emz|Me [k [ ab,i‘

Pacuer Rrp nmo ckBa:kuHe:

leonorua u nogecyter Rrp

KoncTpyKTHEHAA cxeMa Cxema
CHER#HHHBI ‘ 3aanue c rbroil cxemoi v LnpuHa
Hanuuue nogeana B noggana, M i
. 2
3aceinka ¥ Tim3: 1.8 hs, m: % 5
Omnpenenenne XapakTEPHCTHE TPYHTOE hef, M 8 -ﬁ
& MpoYHOCTHLIE XAPAKTEQUCTUEN TPYHTA [ C W diK ) ONpEOENEHkI - .
'IENLHLIA BEC
HENOCOELCTEBEHHLIMY MCNBITAHHAMN
Tpywrosee crow
MpoYHOCTHLIE XAPAKTENUCTUEN IDYHTA [ C W dM ) NPUHATLI No KUHCTW“”{““ L= Py
Talnuuam pexomergyemore npun.1 nocobua k CHul 2.02.01-83 Yef, T3

VY nenpHBIN Bec 3aChIIKK Ma3yX KoTioBaHa Y|’ HykHO 3a7aBaTh npu YI'B Bblllle OTMETKH MOJOLIBBI
(GyHIaMeHTa C y4eTOM B3BEILLIMBAIOILETO I€HCTBHS BOJIbI U ITPU MHOTOCIIOMHOM OTCBINKE pa3HbIMU
IPYHTAaMH 3a/1a€TCs1 CPEJHEB3BEIICHHOE 3HAYCHUE.

- moACUET CPEAHECB3BCUICHHOT'O 3HAUYCHUA I'PYHTA 3aCBhIIIKU

[Ipu pacuere Rrp no ckBaxxuHe HEOOXOIMMO 334aTh CKBAXKUHBI — CMOTpHUTE pazzen ['eonorus.

3. Teosorus

CKEa#HHM |

Baumanme! ]_IJ'IH KOPPEKTHOTO pacdye€Ta OCaaKu IIPU MCIIOJIb30BAHUN HCKYCCTBCHHOﬁ OTCBIIIKY HHUKC

MoJOMIBBI (PYHIAMEHTA CIEAYET COOI0IaTh CIEAYIOIIee MPaBUIIO:

Ecmu HCKYCCTBCHHAs 3aCblllKa HUKC IMIOJOIIBEI, TO €€ SaHaBaﬁTe BCPXHUM CJIOEM B CKBAXKUHEC
J0 OTMCTKH HH3a IIOJO0IIBEI Q)YHﬂaMeHTa.

OtmeTsn 1 ¥YTB

AfC. OTMETEE HYNA (M)

TpyHTOBGIE BOgbl |

MpoBEpka WCXOAHBIX
AAHHLIX N0 CEEEMMHAM

HpI/I HaJIMYHUU 'PYHTOBBIX BOI BKJIFOYHUTC (I)J'I&)KOK. IIpu OTCYTCTBMM I'PYHTOBBIX BOJI OTMETKY YI'B
3aJlaBaiiTe HUKE IHA CKBAYXKMHBI U OTKIIOUNTE (bnancox. Ilocne BHECEHUS N3MEHEHUM B UCXOIHBIC
JaHHBIC 110 CKBAXXMHaAM H606XO,Z[I/IMO BBITIOJIHUTB MPOBEPKY UCXOAHBIX NAHHBIX. Fpa(l)nqecm)e




0T06pa;1<elme CKBa’KMHbI BO3MOKHO TOJBbKO IMOCJI€ MPOBEPKU U OTCYTCTBUSA OIIHOOK B
HCXOIHBbIX JAHHBbIX.

— PYHOAMEHTBI
Mapka Buoicora M| CnySuHa,m| OTH. 0TMETKA BEpXa, M| -
BIL2 27 295 2F
BILI14 1.8 2.05 1.8
BILI3 21 22 21
BALIT1 1.8 205 1.8
BILIS 1.8 2.05 1.8 _I
w
|7 MNoKazaTe OTMETHY NOOOWEEl |7 PUCOB3TE FPYHTOEYHY NOOYLWKY

Crincox hyHmameHToB ((popMupyeTcss aBTOMATHYCCKH ), IPUHAICKAIIUX BEIOPAHHON CKBaXKHHE.
3HaueHus B TaOIUIE MOXKHO MEHSThH — IBOMHON KJIMK WM KiaBuia Enter.

-~ Crmcox cxsarmn————E B <1l

Cnmcok CKBaXHUH. 3HAYCHHS B TAOJIWIIE MOKHO MEHSTh — IBOWHOMW KIWK WM KiaBuia Enter. [lpu
OTCYTCTBUH I'PYHTOBBIX BOJ OTMETKY YI'B ¥ BoIOyInopa 3a1aBaiTe HUXKE JTHA CKBAYKUHBI.

B - xonmpoBaTk conepxkumoe TabuIEl B 6ydhep oOMeHa (63 COCTaB CKBAKUH)
&1 - BcraBuTh cogepxumoe TabauIE U3 Oydhepa 0OMeHa (6€3 cOCTaBa CKBAKUH)
- KOITUPOBATh TEKYIIYIO CKBAKHHY

- IEPEKITIOYUTHCS B COCTaB CKBAKUHBI

B - yjanuTe cKBaXXHHY

— CKBamuHa 6068 E2IE ==
Cnou rpyHTa us Habopa TonumHa, MM -
rs 200
Pra 1300
nrar 7200
Pra 200
WNra4 300
Pr= 1000 ;I

CocTaB CKBOKHMHBI. 3HAYCHHS B Ta0IUIIE MOYKHO MEHSATh — JIBOMHOM KIIMK MK KiaBuma Enter. [{ns
MOCJIEAHET0 TPYHTOBOIO CJIOSI IPU BKIKOYEHHOM MPOBEPKE MOJCTUIIAOIINX CI0EB PEKOMEHIYEeTCs
3aJ1aBaTh OOJBIIOE 3HAYEHHE TOJIIMHBI MM IPU HEOOXOJUMOCTH OTKIIIOUATh MPOBEPKY
MOCJICTHETO TOICTUIIAIONIETO CJI0s (B MEHIO «/[OTIOJTHUTETEHOY).

& - xonmpoBaTth comepxuMoe TabmuIBl B Oydhep oOMeHa
&] - BcraBuTh comepxumoe TabmuLbl U3 Oy(depa oOMeHa
- IEPEKIIIOYUTHCS B CIIUCOK CKBAYKUH

B - yianuTh TEKYIIYIO CTPOKY

El - pasasmkka cTpok



THMbI FPYHTOBLIX CNoOeE (Hahop), BCTPEYaHIUHXCA B CKEAMWHAX % g --

M2 |HawmeHoeaHwe Mogyne (E), T2 [, Tim3 @l rpagye | Cll, T/m2 | kdp. Nayccona| NpocagoydocTe | Tun| Y, /M3 @l rpagyc | Cl, /M2 | UseT

1 Mrat 500.0 1.8 15.0 0.0 0.35| Het 5 1.8 15.0 0.0

2 Pra 1560.0 1.94 18.0 23 0.35| Het 5 1.93 17.0 22

3 N34 3820.0 236 45.0 21 0.27| Hetr 1 238 50.0 20

4 Wr35y 4100.0 238 340 2.1 0.27| Het 1 238 34.0 2.0

5 |uras 4100.0 2.41 450 21 0.27| Her 1 24 soo] 2o
5 W37 2400000.0 251 45.0 10.0 0.27| Het 1 25 80.0 2.0

Twn rpyHTa (Tabnuua 43(3) nocobua kK CHuM 2.02.01-83

™ 1) KDYNHOOBNOMOYHBIE FDVHTHI © NECHEHbIM 3ENONHUTENEM W NECHEHLIE, KDOME MENKWX W NBINEBATHIX (™~ 2} MeckH MENkHE K T T—
KosbduunenTs Nayccoka
™ 3) Neckn NoiINeEaTele (MANOENAXHLE U BEnaxbbie) (&) Meckn NoNeBaToie (HACHWEHHbIE BogoR)

{~ 5) NuINeBaTO-TMWHUCTBIE, 8 TAKHE KPYNHOOBNOMOYHLIE C NbINEBATOTMWHUCTEIM 38N0NHUTENEM C NOKAZETENEM TEKYYECTH IPYHTE UMK SanonuuTena IL <= 0.25
(™ 8) NuiNeBaTO-TMWHUCTBIE, 8 TAIHE KPYNHOOGNOMOYHbIE C NBINEBATOTMWHUCTHIM 33N0NHUTENEM C NOKAZETENEM TEKYYECTH IPYHTA UMK 2anonkuTena 0.25 <=L <= 0.5
™ 7) NeineBaTo-TMHHUCTLIE, 8 TAKHE KPYNHODGNOMOYHBIE C NBINEBATOMMUHUCTLIM S2NCIHUTENEM C NOKAZETENEM TEKYYECTH rPYHTA WNK 2anonHuTensa IL = 0.5

HaGop rpyHTOBBIX CIIOEB, BCTPEUYAIOIIMXCS B TEOJIOTHYECKOM OTYETE U U3 KOTOPOTO
(dhopmMupyeTcsi COCTaB CKBaKHH.

5 - xomuposats comepxkuMoe Tabmuisl B Oydep oOMeHa

& - BcraBuTh comepxkuMoe TabuIEI U3 Oydhepa oOMeHa

B - 106aBuTH TEKyIMI TPYHTOBBIH CIION U3 HA0OPA B COCTAB CKBAKUHBI
Bl - yjamuTh TEKYIIyIO CTPOKY

- - pacdyeT Beca TpyHTa C YU€TOM B3BEIIUBAIOIIETO ACHCTBHUS BOIBI

=, Boiyncnenme Y rpyHTa € y4eTom B3BEIIHBAIWLEr0 AeHCTBHA BOAbI E]

BhIYNCNEHNE YIENEHOMe BECA MPYHTA C YYETOM E3ESIMEAWErD GERCTENA Bogbl b = (Ya-Y'w) / (1+&)

YaeneHeIi BeC YacTil rpyHTa Ys: | * 1/q3  kHAM3
KoadyhMUHEeHT NOPUCTOCTH & Ysh =

PacueT npoussognTcA no dopmyne 36 nocoGna no NpoEKTHPOBAHMID 3aHeCTH B TEKYULYID CTPOKY
OCHOBAHWH 30aHWH W CoopYeHUA (K CHul 2.02.01-83) TalAHLH MPYHTOBHE CADEE

[Ipu pacuere Rrp no ckBaxuHe MporpaMma aBTOMaTHYECKU OIMpPEIENsieT IPYHTOBLIE CIIOH MO
MOJIOIIBOM, BBIUMCIISIET 3HaUeHUE Rrp Ass Texyiel Mapku pyHAaMeHTa, IPUHUMAET €ro B pacyeT
Y BBITMOJHSET MPOBEPKY MOCTHIIAIONIUX CIOEB

4. Menio «Paznoxurb» u «Pa3mepsl cTOpoH»

Pazmepel cTopoH  BeTtaod (yb2=0.!

BrIBOAWTL PE3YNETATEI PA3NOMEHWA

Paznowmte P T F2
PaznoxuTe Ma F3
PaznowuTs Mb F4

Oobaerte momeHT Mb (Ma) oT P F5

BeiBOAMTH pe3yJabTaThbl PA3JI0KCHUSA — OTO6pa)KeHI/Ie (I)aKTI/ILIeCKI/IX Harpy3oK IOCJIC BBIITOJTHCHUA
Pa3JI0KCHUH. OKHO TaKKe MOXXKHO BKJIFOUUTH, KIIMKHYB Ha KAPTHUHKE CXEMbI HAI'PY30K.

[[anee B MCHIO pa3MCIICHBI KOMAaH/bI Pa3JIOKCHH HAI'PY30K. Ot KOMaHbI HpOZ[y@TII/IpOBaHbl
KHOIIKaMH1 1 pa60‘-II/IM OKHOM. I[J'ISI nepexoga J0CTaTOYHO KIIMKHYT IO KAPTHHKE CXEMbI HArpy30K:



B pe3ynbTare nosisercs

Caema '\ PaznoseHie b KonK4ectED GyHAaMeHTOE - 42

Pe3yILTATEI PAsI0KSHIA : p .
PyEmameHt- 84 4
Nmax = 243.0 Ma ooo
Nmin = 248.0

Ma=275.0 b
Mb = 248.0 Lons
Ta=0.0 wMaleMb
Th=00

OKHO pa3JioXeHHUs Harpy3ok. B Hem oroOpakarorcs (pakTHueckue Harpy3ku Ha QyHIaMEHT 10cCIe
BBITIOJIHEHUS Pa3JI0KeHUs (€CIM OHO HE 33]aHO0, TO (PaKTHUYECKHE HArpy3KH COBMAJAIOT C
3amaHHbIMK). [Ipn HaBeeHMHU Kypcopa Ha KHONKH KOMAaH/I Pa3JI0KeHUs CIIPaBa B TEKCTOBOM
oxkHe «MHpopManus» nosiBJisieTcss NOAPOOHas CIPABKA M0 KAKAOMY METO/Y.

JloTIOTHUTENBHO ClIeTyeT OTMETUTD Clleaytouii MoMeHT. [lpu ncnonp3oBanuu Metoaa
pa3io’KeHuss MOMEHTOB B Harpy3ke Ha (pyHJIaMeHT MOSBISETCS JIB€ BEPTUKAIBbHBIX cHiibl NmaX u
Nmin, T.e. 1Ba 3arpyxeHus BMecto ojHoro. [Ipu pacyere pazmepoB Mo0MBkI HyHIaMEHTa
KOMaHJIaMH1

"
nporpamma aBTomMatudecku yautbiBaer Nmax u Nmin. TIpu BbIMOJIHEHHS OCTATBHBIX PACUYETOB
(BBICOTA CTYyIIEHEH, apMUPOBAHUS M ITPoYee) HEOOXOAMMO CO3aTh HOBOE 3arpy:keHue ot Nmin.
[Tporpamma aBTOMaTHYECKH TpeIaraeT MoJb30BaTENI0 3TO CeNaTh MOCIE 3aIaHMsI PA3JI0KECHUS
momeHTa. Eciin Oyzet 3amaBarhest pasiioskeHus Mmomenta Ma u Mb, To co3aanue HOBOTO
3arpyxeHust oT NMin ciieyer BIMOIHSITH MOCIE 3aaHksl Pa3IoKEHUsI BTOPOIO MOMEHTA, T.€.
HaTpuMep, Bbl pacKiaapiBaeTe Ma 1 0TKa3bIBa€TECh OT MPEUIOKEHHSI IPOrPaMMBI CO3/IaTh HOBOE
3arpyxerust or Nmin, 3aTem packiiajpiBaete MOMEHT Mb 1 mociie 3Toro corsairaerech Ha
MPETIOKESHHUS IPOrPaMMBbI CO3/1aTh HOBOE 3arpyxenus ot Nmin.

Ecmu IIpH paCKIIagKC MOMCHTA (MOMGHTOB) HC CO3aTb HOBOC 3aIrpy’K€HHUC, TO IIpOrpaMmMa 6yz[eT
YUYUTBIBATH JJISI OCTAJIBHBIX PACUCTOB TOJIBKO Nmax.

Ecmm nns MapKu CbYHI[aMeHTa IMPOU3BOJUTLCH IICPE3aqaHUC PA3JIOKCHUA MOMCHTOB, TO
HeO6XO,Z[I/IMO YAQIATH paHEC CO3JAHHOC 3arpy’>XC€HHUEC OT Nmin.

9.9 = MAX pasMep CToOpoHEI, M
0 = MIM pazMep CTOpOHBI, M

MAX pa3Mep CTOPOHBI, M — 10 YMOJYaHUIO IIPHU OA00pe pa3MepoB MOAOIIBHI IpOrpaMma
OrpaHHuYeHa MaKCUMaJIbHBIM pazMepoM 9.9 merpa. Ero MOXKHO CKOPPEKTHPOBATH B OOJIBIYIO MIIH
MEHBUIYIO CTOPOHY. B 1eMoBepcum pazMep orpaHu4eH 3HaueHueM 2. 1M



MIN pa3mep cTOPOHBI, M — CTAPTOBBIMH 3HAYCHUSAMH TPH NOA00PE MOIOIIBHI SABIISIOTCS
3HadeHuss Amin, Bmin, 3anaBaemsie npu pegakTupoBanui Mapku. C TIOMOIIBIO 3TOTO IYHKTa
MEHIO MOHO B OOJIBIIIYIO CTOPOHY Cpa3y IJIsl BCEX MapOK CKOPPEKTUPOBATh MUHUMAJIbHbIC
CTapTOBBIC 3HAYCHUS. 3HAUCHHE OyAeT NPUHUMATHCS B PAaCUeT, €CIIM pa3Mep CTOPOHBI (pyHIaMeHTa

He 3a(UKCUPOBAH KHOTIKOW  oee

5. OtpucoBka Mapku ¢pyHIaMeHTa

Mnan | A-A | B-B | Sanamnmmy | [Ocs

Cxema b Paznosedme Y dyHaameHTos - 37

Ilnan — moytHEBIN pacueT Tekymero GyHaaMeHTa U MPOPHCOBKa ero miaHa. [Ipu 3amanHbix
HECKOJIbKUX KOMOMHAIHMSIX Harpy3KH pacueT MPOU3BOJUTCS HA TEKYIIYI0O KOMOWHAIUIO, TIPH 3TOM
pa3Mep MOJOMIBHI M TEOMETPHS TUTUTHONW YaCTH TIPUHUMAETCS C YIE€TOM BCEX KOMOMHAIIHI
Harpy3ok (mpu BkI0YeHHOU onunuy KoHeTpynpoBaTh NMOAKOIOHHHUK U IVIMTHYIO YaCTh C
y4eTOM BCeX KOMOMHAIMIT 10 MapKe B MCHIO /[0NMOJTHUTEIbHO).

IIpogaenEEaHEE OT OTOJIOBRA iy
I[IpogaenEEaE=Ee 0T ETOPOE CTVICHE -
TeomeTprs GVEIIMeHETA (BapmanT 1) [
BapuaET 2 | EBapmasT3 |  BapmaETd |
[eomeTpra §VHIAMEHTA (Z3OAHHAR IITHTA) v

[NepexirodaTensiMu TOJIB30BATEIb MOKET 32/1aTh PEKUM OTOOPAKECHHUS 3€JICHBIM ITyHKTUPOM
OCHOBAHHUS TUPAMUJIbI ITPOJAABIUBAHMS OT MOJIKOJIOHHHUKA U CTYIICHEH. B mporpamme 3amosxeHbl
YeThIpe AlITOPUTMA [T0I00pa FEOMETPUH IUTUTHOM YacTu GpyHaaMmeHTa. ['ajnoukoii BeIOepuTe
BapHaHT. Bce HACTPOWKM 3alTOMUHAIOTCS TPOTPAMMOH JUTsl K&KIO0H MapKu pyHIaMeHTa
(koMOuHaIUN).

3apate ny

Ilonp30BaTens MOXKET 3a0aTh CBOIO TCOMETPUIO IUIMTHOM 4acTu:

Breicota b3, mma
BeicoTa h2, mm 4350
BeinaT La2, mm GO0
BeineT Lb2, nam o
Bricota b1, mana =]
BoineT Lat, mm 1200
BeineT Lb1, nam 1200




Komanna «BHecTH JaHHBIE NTOC/IEIHEr0 pacyeTa) B KOJOHKE «3HAYeHHe)» IPOCTABIISET JaHHbIE
MOCIIeIHET0 pacueTa hyHIaMeHTa J1I000i Mapku (KOMOWHAIINN) , T.€. BBl MOXKETE OTPEIaKTHPOBAThH
pe3yabTaT paboThl IPOTPAMMBI WJIH «C HYJIS» 3a0MTh CBOM 3HaYCHHUs. Bce HACTPOMKH 1 3HAUYCHUS
3aIIOMHMHAIOTCS TIPOTPAMMON ISl KaXKJI0U Mapku (yHAaMeHTa (KOMOMHAIIUH).

Al

- KOITUPOBATh JaHHBIEC TaOIHIBI B Oydep oOMeHa mporpaMmbl
vl

- BCTaBUThH B Ta0IMILy JaHHbIe U3 Oydepa oOMeHa mporpamMmbl
Mnax BE-B | Janarte NAUTY | Och |

Caxema b Paznoxedie b dyHAaMeHTOE - 37

al

19.816

A-A — noJHBIN pacueT Tekyuiero GpyHaaMeHTa U mpopucoBka ero paspesa A-A. [Ipu 3agaHHbIX
HECKOJIbKUX KOMOMHAIMIX HArPYy3KH pacyeT MPOU3BOAUTCS Ha TEKYL[YI0 KOMOWHAIMIO, IPU ATOM
pasMmep NOJOUIBBI M F€OMETPUs INIMTHOM YacTH IPUHUMAETCS C yU€TOM BCeX KOMOMHAIMH
Harpy3ox (mpu BkimoueHHoH onuuy KoHCcTpynpoBaTh NOAKOJIOHHUK M IJIMTHYIO 4acTh €
y4eTOM BCeX KOMOMHAIMIT 10 MapKe B MCHIO /[0NMOJTHUTEIbHO).

MnaH | A-A Japartk nnuty | Ock |

Caxema ' PaznoxeHme b dyHaaMeHToE - 37

W5

Is
IR
I
-

19.816

B-B — nonublii pacuet Tekymiero ¢GyHaaMeHTa u mpopucoBKa ero paspesa B-B. [Ipu 3agannbix
HECKOJIbKUX KOMOMHAIMIX HATPY3KU pacyeT MPOU3BOAUTCS HA TEKYIIYI0O KOMOWHAIUIO, TIPU 3TOM
pasMep MOJOUIBEI ¥ TEOMETPHUS ITUTHON YaCTH MPUHUMAETCS C yYETOM BCEX KOMOUHAIIUN
Harpy3ok (mpu BkIoYeHHOU omnu KoHeTpyupoBaTh NMOAKOIOHHHUK U ILIMTHYIO YaCTh C
y4eToM BceX KOMOMHALMIA 110 MapKe B MEHIO JIOMOJTHUTEIBHO).



Nnau | A-A | B-8 [Gionossk] nmwa |[ocs”

Cxesa | Paznomenne | KONM4ECTES NOZMUAA - 76

d22 mo 2um.

w277

dZ2 no Sur.

w. 358

Oros10Bok — rpaduueckoe 0TOOpakeHHE Pe3yIbTaTOB apMUPOBAHUS MO IKOJOHHUKA ( ¢ y4eToM
BCceX KOMOMHaIuH, ecnu BKiItodeHa HacTpoiika meHto JJOIIOJIHUTEJIBHO-
KOHCTPYUPOBATD ITOAKOJIOHHUK U TNTUTHYIO YACTH C YUETOM BCEX
KOMBHWHALIMI ITO MAPKE).

6. Pe:xum nomcka HeiATPaIbHOI OCH VISl TPYNIIBI CHJI

Cuema W Paznoxedde \ KonvHecteo doyHaMedToE -

-G00 G600 |
|

| M

____I_____ HTOT
|
|

-600, 600 | 100

PexxuM morcka HEUTpabHBIX OCEH ISl TPYIIBI COCPEIOTOYEHHBIX CHII. ECiii Bce BEepTUKAIbHBIE
CHJIBI TTIOCTOSIHHBI, TO U1 KOHKPETHOTO COYETaHHsI CHJI MOYKHO HAWTH TIOJI0KEHUE OCEH,
OTHOCHTEIIEHO KOTOPBIX CyMMa MOMEHTOB B 000MX HAIpaBlIeHHUIX OyneT HyneBoil. [IpuHumas
HaiICHHBIE OCH 32 OCh CUMMETpHH (PyHIaMEHTa HET HEOOXOJUMOCTH YYUTHIBATH MOMEHTHI OT
CMEIIEHHSI BEPTUKAIBHBIX CHJI OTHOCUTEIILHO ATHX Ooceid. [Tomp30BaTemnto 10cTaToOuHO
CaMOCTOSATENBHO (KaK eMy yaI00Hel) BEIOpaTh J00YI0 TOUKY U IPUHATH ee 3a koopauHary (0,0) u
3a]aTh KOOPAMHATHI CHJI M UX 3HAYCHUsI OTHOCUTEILHO HYJIeBOW TOUKH. [locie BbITOTHEHUS
pacuera mporpamMmma Moka3bIBaeT MOJIOKEHHE HalICHHBIX HEHTpalIbHBIX oceil. Ha pucyHke Hibke 3a
HYJEBYIO TOUKY npuHsATa cuiia Nel. BeruucieHHoe mookeHne HeHTpaabHOU TOUKU (TiepecedeHne
HeWTpanbHbIX oceil) — (346.552,307.759) . I3MeHUTD JaHHbBIE [0 HArPy3Ke — IBOWHOM KIIMK Ha
STYCHKE MBIIIKOH. JIaHHBIM PEKUMOM CIIEAYET MOJIb30BAThCS TOIBKO €CIIM HArpy3KU HE MEHSIOT
CBOMX 3HAuUCHHI (OTCYTCTBYIOT Jpyrue KOMOWHAIIMU HArpy30K BEPTHKAIBHBIX CHIT), TAK KaK MPH
pa3HBIX 3HAYCHUSX MOJIOKEHUE HEHTPAITBHOM OCH Pa3IIUYHO).

2 45 500 450

3 Z -300 -300




ﬁ

550,550 |

=0.0
m!-‘; A 07 759 {1 B
V= 307.754 ] :
W= 346 552 | 3446.55

|
VAT
¥= 307750 |

|

M= 26 552 346,55

-50, 550

M

HTOT

- MOJICYET JUIS 33JaHHOM TOYKH CYMMAapHOTO MOMEHTA U CYMMAapHON BEPTUKAIILHON CUIIBI OT
3aIaHHOW TPYIIIBI CHII



7. Men1o «/lonoJHUTEIBHO)

GGGy =a sl TpelwmHel  Kpyrnaa nogowea Ocagka Ceficvuika Cxema  Momows Koy

0.1 - MpoUEHT apMMPOBaHIMA NOAKONOHHKKE (J-NpoKMIBONEHD)
0.1 - MpoUeHT ApMMPOBaHIMA MNAMTHON YacTK (J-NpoMEBONLEHD)

35620 - ConpoTHUBNEHWE apMaTypbl ReC (krjomZ)
35620 - ConpoTHBNEHWE apMaTypel RS (krfom2)
4030 - ConpoTHMBENEHWE apMaTypel RS, ser (krfomz)

1.15 - KoshQUUMEHT NPUBMOEHMA HAMPY3IKM K HOPMETHMBHON
1.0 - MAX 0onyCTHMEIR Ko3OGUWMEHT MCMONb30BaHMA

300 - MUHMMANEHSA BEICOTE TPETLEN CTYNEHM, MM
300 - MUHMMANEHSA BEICOTE ETOPON CTYMEHM, MM
300 - MUHMMaNEHEA BEICOTE HUHHEN CTYMEHM, MM

150 - LUar M3MeHEHMA BEICOTEl cTyNeHH (Mpik nobope), MM
300 - Lar M3MeHEHWA pasMEpa NoaoWwesl (Mpy noabope), MM

35 - PACCTOAHME 0 OCH CTEMHEN apMaTYPEI B NogkonoHHuKe (a1, MM
70 - PACCTOAHME 40 OCM CTERMHHER apMaTYPEl B nogowese (32, MM

v BCErna apMUMpOBaTE NOAKONOHHMK (MOKNHOYETE DETOHHEIE CEYEHMA)
BHELEHTPEHHOCHSTEIN NOAKONOHHWK NPOBERATE HE YMCTEIR M3ruD

400 - War apMaTypel B NOAKONOHHUKE, MM
200 - LWar apMaTypbl B NAMTHOR Y8CTH, MM

20 - MaKkcMManeHo SonyCTHMEIR OWEMETD SPMETYPE B NOAOWEE, MM (MpK noabope)

v BEINOMHATE MPOBEPKY HE NMONEPEYHYHD CUAY
v BEINOMHATE MPOBEPKY Ha NPOASENHESHWE

BEINOAHMTE PECYET TEKYLLEN MADKM C OTHETOM (3PMUPOBEHME HE TEKYLLES IEKPYHEHME) Ctrl+A
B OTYET BKNKIYMTE ToONEKD Nogbop (MpoBepKy) pa3MEROE NOAOWEL
MpocMOTP OTYETA N0 PACHETY OCAAKM M KPEHE TEKYLLEN MaPKK DYHOAMEHTA Ctrl+5

ABTOMATWYECKM A0B3ENATE MOMEHT OT CMELLEHWA NOAKONOHHMKE (NP EE0AE CMELLEHWA)
v BeInonHATE TpebosaHue 5.5.27 CMN 50-101-2004 (Pmin/Pmax ==0.25, Pmin=0) ana R<157 M2

v BrINONHATE NpoBepKy NoOACTUNAMWKMY CNoes Ctrl+w
He BeINoNHATE NpoBepkKy NoCNedHEro NoACTUASOWErD CNOA

v KOHCTPYPOBATE NOAKONOHHHE W MIMTHYHD YaCTh C YYETOM BCEX KOMBMHELWAA No Mapke Cirl+Q
MpOCHMOTP PACYETE FHAYEHWMA YU ANA TeKYLLER Mapkt DYHASMEHTE
1000 T/m2 - MAX QoNYCTHMMOE 3HEYEHWE Rrp NpK Pac4eETe No CKEEMMHE

YUMTEIESTE Pa3HOHaNPABNEHHOCTE MOMEHTE M Bokoi cansl

B menrto «IIOHOJIHI/ITCJ'IBHO» IIOJIB30BAaTCJIb MOXKCET 3a41aTh :

- mpeoyemulilt MUHUMAIbHBLIL NPOYEHM APMUPOCAHUSA .

HyneBoe 3HaueHne — He KOHTPOIMPOBaTh. [Ipu 3a1aHHOM HYJIEBOM 3HAYEHUH JJIs1 TIOIKOJIOHHUKA
nuaMmeTp nmpuHuMaetcs He Menee 12mm. [lapamerp 3amoMuHaeTcst IS KaX 10l MapKu
WHIUBUAYAIbHO. J{J15 TOKOIOHHUKA IPOIIEHT apMUPOBAHUS IPUHUMAETCS 10 TUTOIIA N
CTEepKHEH, pacONIOKEHHBIX 10 OJTHOM paboueii rpaHu A Ka)XJA0ro HarpaBlIeHUsI.

- conpomuenenue apmamypol
- Koahhuyuenm npusedenusn pacuemuoii Hazpy3Ku K HOpMAMUGHOU

Tak xak PacuUCT HAIPSAKCHUA 10 IO JOIIBOM npu Hon6ope pasMEpoB (I)yHI[aMCHTa HYXHO
MMPOU3BOAUTH UMCHHO Ha HOPMATUBHYIO HAIrpy3Ky U pacdCeT Ha TpeH_[I/IHOO6pa3OBaHI/IC



- MAX oonycmumbtii KoIghgpuyuenm ucnonvzosanus
[Tpu mox6ope pa3mMepoB MOJOUIBBI, TEOMETPUH IUTUTHOM YacTH U apMHUPOBaHUs (yHIaMEHTOB
IporpamMma CpaBHUBAET MOJIyYSHHBIH KO3(}. HCIOIb30BAHMUS C 3a/JaHHBIM I10JIb30BATENIEM, €CIIU OH
IIPEBBILLIAET 3a/1aHHBIN TporpaMMa NPUHUMAET NOJTYYEHHBIN Pe3yabTaT Kak
HEYJOBJIETBOPUTEIBHBIN, JaXKe eCIIU MOJTY4eHHBIA K03(). MCTIONb30BaHNUs MEHbBIIIE €IMHHIIBL. B
pacueT MpUHUMAIOTCS BAPHUAHTHI (DYHJAMEHTOB, IIPU KOTOPBIX KOA(]. UCTIOIB30BAHUS HE
IIPEBBIIAIOT 3aJaHHbIN. McKkintouenue:

1) C: - mpoBepka 1o KOCBEHHOMY apMHPOBAHHIO

2) N: - npoBepka 1o NpOYHOCTH MOAKOJIOHHUKA Ha BHELICHTPEHHOE CYKATUE

3) Q: - mpoBepka 10 MONEPEUHOM CUIIe MOIKOJOHHUKA
VYka3zaHHbIE KO3(]. SBISAIOTCA UCKIIOYEHUEM, T.K. IporpaMmma He MoA0MpaeT pa3mMepbl
MOJIKOJIOHHHKA, a OEpeT B pacueT pa3Mepsl, 3aJaHHbIC TIOJIB30BATEIIEM.
Ecnu nonp3oBarens npoBepsieT pyHIaMEeHT ¢ (UKCHPOBAHHBIM Pa3MEPOM TOIOMIBBI HITH
(bUKCUPOBAaHHOM reOMeTpHUeH MIIMTHOM YacTH, TO B CIy4ae, €CIH MOJyYSHHBIH KO(. MCIIOIb30BAHHS
Oyzet OGoJiblIe 33JJaHHOTO IPOrpaMMa MOKaKeT KPaCHBIM L[BETOM, YTO PE3yJIbTaT
HEYJIOBJIETBOPUTEIbHBIN, XOTS MOJYYEHHBIN KO3(]. UCIIOJIb30BAaHUSI MOXKET ObITh MEHBIIIE €TUHUIIBL.
[Ipu popmupoBaHum O0TYETA B IPOBEPKAX, I/I€ KOA(}. UCTIOIH30BAHUS MEHbIIE €AUHUIIBI, HO
6oabiie MAX 3a1aHHOTO B OTUETE BBIJAETCS COOOIIEHNE O HEYIOBIETBOPUTEIILHOM pE3yJIbTaTe.

[{BeToBOE M300paxkeHNe IPH KOI(. UCTIOTH30BAHMS:
K <= 0.9 — 3enenbrit

K <=1 — xenTsrit

K >1 - kpacHslii

K > K(3aganHsl1it) - kpacHbII

- MUHUMAIbHOE (CMapmoeoe) 3HauYeHue 6bICOMbl CHYREHell TIPY TTO00pe TUTMTHON YacTH.
[TapameTp 3anmoMuHaETCA A7 KaX 0 MapKU UHIAUBUIYaIbHO.

- 3HaYeHue waza (Ha CKOJIBKO YBEJIMYMBATh BHICOTY CTYIEHH U pa3Mep MOJIOMIBHI IpU
HEYJIOBJIETBOPUTEILHOM pe3yJibTaTe) MpHU MOI00PE BHICOTHI CTYIIEHEH U pa3Mepa MoJI0IBEI

- HECKOJIbKO RYHKmMO06 no apmupoeanuro d)yHOameHma, T'I€ BBl MOXKETC OI'paHUYUTDH

MaKCUMAJIbHO 0ORYCHMUMbLIL Ouamemp ¢ nooouiée (TOIbKO MPpH nMoAdOpe, IpU MPOBEPKE 3aJaHHOU
reOMEeTPHH IJTUTHON YacTU OrpaHUYCHHE UTHOPUPYETCs). 3a peAKUM UCKIIOUEHUEM IpH noadope
BO3MOXHO He coOiofieHne orpannyenus no MAX nomycrumomy nuametpy. [lapamerp
3alIOMUHAETCS 7S KaXI0M MapKu HHIAUBUAYAIBHO.

- 8cec0a apmupoeams NOOKONOHHUK (UCKTIOYAmMb OemoHHble CeUeHUs) — €CIIA B Pe3yJIbTaTe
pacdeTa OETOHHOE CEUCHHE HECET Harpy3Ky 0e3 apMarypsl, TO MporpaMma BCe paBHO YCTAHOBUT
apMarypy o 3aJaHHOMY MOMEHTY C Y4€TOM 3a/IaHHOTO IPOIIeHTa apMupoBaHus. Tawoke s
MIPOCMOTPa aAPMHUPOBAHHUS TOJKOJIOHHUKA U BKIIOUEHUS PUCYHKA B OTYET 3Ta OMIIMS TOJKHA ObITH
BKJIFOYEHA.

- GHEUECHMPEHHOCHCAMDBLI NOOKOJIOHHUK NPOGEPAMb HA U32ub — TPU BKIIFOUEHHON HACTPOUKE
BHELIEHTPEHHOCKATHIH MOAKOJIOHHUK Oy/IeT MPOBEPEH Kak M3rudaemslii ajemenT (6e3 ydera
BEPTUKAIBHOU CKUMAIOILIEH CUJIBI).

- 6blNOJIHAMb NPOGEPKY HA RONEPEUHYI0 CUTY TIPU PACUCTC IUTUTHOM 4acTH (HaJ'II/I"II/Ie rajJO4KH
BKJIIOYACT BBINOJIHCHUC HpOBepKI/I)

- 8LINOIHAMb NPOGEPKY HA NPOOAGIUBAHUEe TIPU PACUeTe TUTMTHON YacTH (HaJIM4Ke TallOuKH
BKJIFOYAET BBIMIOJHEHUE MTPOBEPKH )

- asmomamuueckoe 0006aenenue 0ONOJTHUMENIbHO20 MOMEHMA OT CMCIICHMUA IMOJKOJIOHHHKA
(COOTBCTCTBCHHO OT CMCIICHUA BepTHKaHBHOﬁ Harpy31<1/1). HpI/I BBOJC CMCLICHUA IIPpHU BKJIIOUEHHOM



ONIYH MporpaMmMa aBTOMaTUYCCKU YYUTLIBACT ,Z[OHOJIHI/ITCJIBHBII)'I MoMeHT. Eciin CMCILICHUA 3adaHbl
J0 BKIIFOYCHUA OIILHH, TO 110 HUM I[OHOHHHTGHBHLIﬁ MOMCHT HC YUUTBIBACTCA, MJIA €0 yucTa
HCO6XO[[I/IMO BOCIIOJIB30BATLCA PCIKMMOM PA3JIOKCHUA HAI'PY30K WJIM ITOBTOPHO 3a4aTh CMCIICHUC

- ébinonnenue mpeoosanusn nynkma 5.5.27 CI1 50-101-2004 mst rpyaToB ¢ R<15T/M2 (Hanmuuue
raJIoOYK BKJIKOYAET BHIIOJIHEHHUE IIPOBEPKHU)

- pelxcum npoeepkKu nodcmuﬂalomux cioee

- yuem gcex KOMOUHAWUIL HAZPY30K 01 PACCUUMbIEAeMOll mapKu ¢ynoamenma. I1pn
BKJTIOYEHHOU OTIIMK TpOrpaMMma MoAOHpaeT pa3Mep MOJOMIBBI M TEOMETPHUIO TUIMTHOM YacTH C
y4eToM Bcex KoMOuHarmid. [Ipu OTKITFOU€HHOM OIIIMH pacdeT MPOU3BOIUTCS TOJIBKO Ha OJTHY
(Texkyl1yro KOMOMHAIHIO).

- npocmomp 3uauenusn Y4 013 mexkyuieii MapKu ghynoamenma

CpenHeB3BelIEHHOE 3HaUeHHE YIeIbHOTO Beca IpyHTa Y4 OT OTMETKH I0I0IIBHI (PyHJaMEHTa J10
YEpHOBOM OTMETKH 3€MJIH (10 OTKOIIKH KOTJIOBaHA) BBIUUCIISETCS MPOTpaMMON aBTOMATUYECKH.
JlaHHBIN MYHKT MEHIO TOKA3bIBAET MMOJIb30BATENIO TAOIUILy ITOoicUeTa 3HaueHus Yu. JlaHHoe
3Ha4YE€HHE MCIOJIB3YETCS Ul pacyeTa OCaJKU U IIPU NMPOBEPKE MOACTHIAIOIINX CIOEB.

- MAX oonycmumoe 3nauenue Rep

[Ipu pacuere Rrp no ckBaknHe BBl MOkeTe OrpaHnunTh MAX BO3MOKHOE 3HAYEHHUE, T.€. €CIIN B
pe3ynbTaTe BeIUMCIeHn noiydeHo Rrp npesbimatomiee MAX 3ananHoe, B pacuer OyAeT IPUHSTO
3amanHoe MAX monycTMOe 3Ha4eHHE. 3HaYEHUE 3alIOMUHAETCA JUIS KaKI0W MapKH.

- Yuem pasznonanpaenennocmu momenma u 60k060it cusivt

[Ipu pacuere ¢pyHnamenTa 3aaannble 3HaueHus MomenTa (M) u 6okoBoit cuiel (T) mpuHUMarOTCS
BCErJla HallpaBJICHHBIMH B OJTHOM HarpasieHuu. Eciiu HampaBiieHus pa3iauyHbl, TO Ul y4eTa
pa3sHOHAIPABICHHOCTH CIIEAYET UCIOJIb30BATh 3HAK MUHYC U BKJIIOUNTh JaHHYIO HacTpoiKy. Kakoe
HaIlpaBJICHUE SBJIAETCS MOJIOKUTEIBHBIM, a KAKOE OTPULATEIbHOE MOKHO IIOCMOTPETH B JIETEHAE B
OKHE 3aJJaHUs JONOJHUTEIbHBIX HArPY30K HA (PyHJAMEHT.

8. Koy puumeHTsl HCIOIb30BAHUS

Kosgdunmennbl ucnoib30BaHus :

Mapametp |K03¢. |Cv|rHar|
MecTHaA NPOYHOCTE Qronoeka (C) 0.05
[MPOYHACTE OTONOEKS HA BHEUEHTREHHOR CHEATHE (M) 0.69
MpOYHOCTE OrONOEKS HA NONEREYHY CHIY Be3 yJeTa NonepedHoN apmMaTypel (2 0.38
MpPOYHOCTE OMONOBKS Ha AEHCTEME M3rMBanwero MmomedTa (W) 0yr
Mpogom#KTENEHOE PACKPEITHE TREWWH B Oronoeke (T 0.75
KpaTkoEpeMEHHOE RACKPEITHE TREWMH B Oronoeke {TK) 0.00
MPOYHOCTE MAHTE Ha NOMEREYHYD CHTY G83 NoNepedHoN apMaTypel (G0 0.3z
MpOYMHOGCTE NAWTE Ha AEACTEXE H3THASOWErD MomMeHTE (M) 0.83
MPOYHOCTE NAKTEI HE NPOSAENHEaHKWE (M) 0.a3
MpoOgomEHTENEHOE PACKPEITHE TRELWKH B NAKMTE (Tn) 0.24
KpaTkoEpeMEHHOE RACKPEITHE TRELWMH B MAWMTE (TK) 0.00
[MPOYHOCTE OCHOBAHKMA (RIE) 0.28




Kot uHeHTsl UCNoNLIoOBEaHWA

Catra Be TpebveTes |

Brm: 0.0 o0l Amm: 0.0

Br: 0.0 w013 | |amm oo

Al: 0.72 oot |

A7 00 MM 145 00
Tm:D37

A3: 00 Teopo | [AS00

Q045 M0.74 TIP:0,34 Bo0.50
Tr:0,37 Te:0,00

Kinuk MpIko# 1o 3Hauky QyHJaMeHTa BBIBOJUT HA 3KpaH TabIuLy ¢ KOAPPUIUECHTaAMH.

C — MecTHas NPOYHOCTh NOJIKOJIOHHUKA

N — IpOYHOCTH MOJKOJIOHHUKA Ha BHELIEHTPEHHOE C)KaThe

Q — IPOYHOCTH MOAKOJIOHHUKA MPH OTCYTCTBUHU PACUETHOHN IMOTIEPEYHON apMaTyphl
M — npoYHOCTH 10 MOMEHTY

T — no TpeuuHe (MPoI0IKUTETLHOE PACKPBITHE)

Tk — no TpemmHe (KpaTKOBPEMEHHOE PaCKPBITHE)

[IP — nmponaBinBanue

R — mpoBepka Rrp no 1-oii u 2-oit rpynmne [1C

KoaddunmenTs! ncnonp3oBanus no TpedyeMoi AJIMHe aHKEPOBKH apMaTypHI :

Baor: 0.0 Amm: 00

Brg: 0.0 Anm: 0.0
aon |
AT 00 A5 0.0

A3 00 Ab: 00

J1J1 HUKHETO ceueHus MOKOJIOHHHKA !

Anmn — aHKepOBKa apMaTyphbl MOAKOJIOHHHKA 110 TPaHU A B MOAKOJIOHHUK
Anj — aHKepOBKa apMaTypbl MOJAKOJOHHUKA 110 TPaHHU A B IJIUTHYIO YacTh
B — ankepoBka apmMaTypbl IOJIKOJIOHHUKA IO TpaHu B B MOAKOIOHHUK
B — ankepoBKa apMaTyphl OJKOJIOHHUKA O T'paHU B B IUIMTHYIO YacTh

Jlns ceyennit MTHOM yacTu 1-1...6-6:

Al...A6 — aHKkepoBKa apMaTyphbl IVIMTHON YaCTH OT YKa3aHHBIX PACUETHBIX CEYCHUN MIUTHOMN
yacTu pyHIaMeHTa B CTOPOHY Kpasi MOI0IIBBL

Pacuer TpeOyemoii uIMHBI akepoBKH Mpou3BouTcs 1o nocoouro k CII 52-101-2003 paznen 5
dopmyner 5.1...5.3. Ilpu pacuere NpuUHATO apMUPOBAHUE FOPAYEKATAHON U TEPMOMEXAHUUECKH
YIIPOYHEHHOU apmaTypoii nepuoanueckoro npoduis (kaaccoB A300, A400 u A500).

KoaddunmeHTs! Kcmoib30BaHus 1Mo TpeOyeMoil JUIMHE aHKEPOBKH apMaTyphl SBISIOTCSI
WHGOPMAIIMOHHBIMHY JJTs1 TIOJIB30BATENS U HE BIMSIOT HA pacueT caMoro (pyHIaMEeHTa M OCHOBaHUS
(BBIOOP IIPOrpaMMOi OKOHYATEIIPHOTO BapHAHTA).

KoadduuneHTs! Hcnosib30BaHus 0TOOPAXKAIOTCS C y4eToM (akTHUECKH 10J00paHHOM apMaTyphl ¢
y4eTOM BCEX KOMOMHALUH 10 3arpy>KeHUsIM (eciH BKJIIOUeHa HACTPOHKa MEHIO
JOITOJIHUTEJIbBHO- KOHCTPYUPOBATD ITOAKOJIOHHUK U INIMTHYIO HACTDB C
YYETOM BCEX KOMBHUHALIWIA ITO MAPKE).

9. KocBeHHOe apMUpOBaHHe NMOIKOJOHHUKA

(Cztra B2 Tpebveren

| - pacyeT Ha KOCBCHHOC apMHUPOBAHUE NTOAKOJIOHHHKA.



. KoceeHHoe apMHpOBAHHE OMONOBHA

McxogHbie paHHble —78 — ~Cxema

Cronosok X (mm): h Q0o
OronogoK Y (M)

MnactuHa X (M)

(o3l 35| 100x100 ~ | IELCILD m

Harpyzka :

PezyneTatel pacyeTa
Pac4eTHan nnowans :
Ab,max = 1000 x 500 = 500000 mm2

Pac4eTHOE CONPOTHBNEHHE DeToHa :
RbJoc = 810,745 1im2

MAX oonyCcTMMan Harpy3ka -
N=243223 1

CeTtka He TpedyeTch

10. Menmo «Tpemmub

Kpyrnas nogowsa Ocagka Cefcvika Cxema  MoMolwb

0.4 {mm) - JonycTMMas LWMPWMHA HEMNPOAOMHMTENBHOMD PACKPLITHA
0.3 (MM} - AonycTMMAA WWpKMHE NPOAQMEKTENEHOMD PaCKPRITHA

v BRIMONHATE PACYET HA TPELWMHOOBPaZ0EaHHE

BeINONHATE Pac4eT Ha TPeWWHoobpasoEaHke Ha ocoboe codeTaHue (cefcMmika)

11. Menro «CeiicMuKa»

wuHel  Kpyrnaanogowsa COcapka feEds=N Cxema [MoMowb I

v MeHee 7 Gannos
7 bannos
8 bannos

9 bannos

v DYHT HEMOCPEACTEEHHD NO4 NOLOWECH QyHAAMEHTE [ KaTEropuM No cefcmmueckiM ceoicTeanm (no CMN 14, 13330)
TPYHT HENOCPEACTBEHHD NOA NoAoWEoH dyHaameHTa II KaTeropun No ceAcMudeckkm ceoicTeam (no CM 14, 13330)
TPYHT HENOCPEACTBEHHD NOA NoAowsoi dyHaameHTa IIT KaTeropui No cedcMuqeckum ceoicTeam (no CMN 14, 13330)

Coopy#eHde 1 YPOBHA 0TBRCTBEHHOCTH
w Coopymenve II ypoBHA OTEECTEEHHOCTH
Coopyxerue III ypoBHA OTESCTEEHHOCTH

Cnpaska

Mogowsa GyHASMEHTE C NOBEILEHHDI WEPOX0EATOCTRID
0 - KoadpueHT TPEHWA NOAOWERI MO OCHOBEHKIO {0 - NPUHATE BTOMATUYECKM)
v ABTOMaTHYeCcKK A0DaBNATE BOKOBYIO CUNY OT NONE3HOA NPW NPOBEPKE Ha CABMM

v He y4uTeIBaTE NpW Noabope pasMepa NOAOWEL! B MnaHe Ha Gmax ocoboe codeTaHue (celicmiy)

bannsr 3a4ar0TCA UIA TUIOIAAKU CTPOUTEIILCTBA.

He yuumoigeams npu nooéope pazmepa nooouisnl 6 nnane na GMax ocoboe couemanue — B
cllydae BKIIFOUEHHOU HACTPOWKH MpH MoA00PE MOAOIIBBI €CIIM HArpy3Ka sIBIsieTcss 0co00it
(ceiicMuKa), TO He OyIET MPOBEPATHCS BHIMOTHIUMOCTD CIIEAYIONINX TPeOOBaHUH :

1) Gmax (kpaeBoe) <= 1.2 Rrp (Il rpymma IIC)
2) Gmax (yrinosoe) <= 1.5 Rrp (Il rpymma I1C)



3) Gepennee <= Rrp (Il rpymma I1C)

4) Gmin/ Gmax >=0.25 (Il rpynma I1C)

[Tporpamma OyzAeT IpOBEPATH TOIBKO JOMYCTUMBINH OTPBIB U HECYIIYIO CIIOCOOHOCTH ocHOBaHuUs ( |
TpYIIIa IPEeSIbHBIX COCTOSIHUM ).

IIpu pacuere ¢pyHIAMEHTA B YCIOBUAX CeHCMHUKH pacueThl 110 || rpynne siBasoTcs
He00513aTeJIbHBIMHI, IOYTOMY IPH BKJIIOYEHHOI HACTPOIiKe HE00X0IMMO IIOMHMO 0CO0BIX
COYeTAHMIA 321aBaTh B KOMOMHATOPHKY HAKPY3KH 0€3 0c000ro coueTaHmsl.




12. Ocagka u KpeH

OxHO HACTPOCK pacyeTa OCaaAK1 U KPCHA :

¥ BLINONHATH pACYET DCAAEN

[~ BuINCNHATH pACYET KpEHA

MNopBupaTe pasMep
NogoWesl Cy4yeTom MAX
LOMYCTHMBIX ©

[T Ocaggm [ Kpena

MAX ocagka, MM : -

Hopmathe
= CHuwN 2.02.01-83
" CN 50-101-2004
% CN 22133302011

TonwuHa cnos
npu pazineke

OCHOBAHWA, M : IEI'

TomyuHa cnea v
AETOMATHYECKN

YUWTHIEATE pAZYNNOTHEHHE
v rpyHTa npu paspaboTre
KoTnoBaxa (Tonske gnAa CM)

BLINONHATE PACYET DCAGKN W
[ kpena na ocofice coueTanne
(ceicMuEa)




13. DKBMBaJIEHT KPYIJIOro (pyHAaMeHTA

= JKBMBA/IEHT Kpyraoro hyHaameHTa E‘

Pazmepsl nogowesl, K

A=| | D=

B: | | JaHeCTH B Amin 1 Bmin |

Mnowank (S.u2)
A'B=Pi'D'Di4=126
MoMeHT conpoTHEReHHA Nnowagy nogowekl (W,u3)
A'B*Bl6 = Pi'D'D'DI32=6.3
BeeamTe sHaqeHe D (aHameTn nogow ebl), DYHLEMEHT © MRAMOY roneHOR

NOROWE oM A% MMEST TAKYID HE NNOWALE W MOMEHT COMPOTHE NEHMA
Nogow Bkl PacYeT dyHLEMEHTS NPoM3E0AMTE Ha b W Th snone B

B nporpamme He peann3oBaH pacdeT GpyHIaMEHTa C KPYriao# B IuiaHe moaomBoi. C MoMOIIbI0
JAHHOTO MOJYJIS MOKHO MO100paTh pa3Mepsl MPSIMOYTOJIbHOM MOJOIIBEI C XapaKTePUCTUKAMHU

(TuToIma e 1 MOMEHT CONPOTUBJICHUS) PABHBIMU XapaKTEPUCTUKAM KPYIJIOW MOJIOMIBHI 33JaHHOTO
JraMeTpa M MPOU3BECTH pacdeT Ha MPOBepKy o Rrp



14. Cxema pacnoJioxeHus1 pyHIaMeHTOB

= Cxema pacnosnioxeHHa QyHAaMeHTOB E]El
: E B E EEBE B

JHe s

9

B B

|
&l
|

3a11aB Ha CXEME€ CKBAXUHBI U q)YHHaMeHTBI IMMOJIB30BATCIIb MOXKET aBTOMATHU3UPOBATH PACUCT
Pa3HOCTH OCAJIOK JUIS 33JJAHHOW TPyIITBl (yHIaMEHTOB. Takke mporpaMma 1mo3BoJIseT:
1) aBTOMATHYECKH OTPEACIUTh ONMKANIIYI0 CKBOKUHY VTS KaXI0H Mapku QyHIaMEeHTa U
MIPUCBOUTH €€ MapKe JUTs pacyera
2) TMOCTPOMTH TOPH30HTAIBHBINA pa3pe3 U BEPTUKAIBHBIN pa3pe3bl MO TPYHTOBBIM CIIOSM C
0TOOpakKeHUEM TIPOCKTUPYEMBIX (DYHIAMEHTOB
3) co3/1aTh HCKYCCTBEHHYIO CKBaXKHHY

L[BeToBOC OTOOpaKEHHE (PYHIAMEHTOB Ha TUIAHE :
] L |

o} {of {o] (s
— Wi =— wi = wuiam T - BBIIOJIHEH MOJHBINA pacueT pyHAaMeHTa (I[BETOM
MOKa3aHbl HAaNXy/une ko3 UIKUeHThI UCoib30Banus). Jlomyckaercs, 4To npu (HakTUYECKOM

K03 dUIIMEeHTE HCTIOIb30BaHM, 0TOOPaKaEMOM 3€JICHBIM LIBETOM, MOXKET OBbITh MOKa3aH KEJIThIH
1BET. JTO CBSI3aHO C TeM, YTO IpU pacueTe pyHAaMEHTa MPOrpaMMa BHIMIOIHSIET pacdeT 1o
KOMOUWHAIMAM, Ha4lHasl ¢ epBoii u Aanee. [locie BEIMOTHEHHS pacyeTa Mo nepBoil KOMOMHAINH
IporpaMma Juis Hee 3aloMHHaeT KodphUIueHT ucnoib3oanus. [Ipu pacuere Ha BTOpyro
KOMOHMHAITMHX BO3MOKHO U3MEHEHHUE MporpaMMoi reoMeTpun (hyHI1aMeHTa WM apMUPOBAHMS B
OOJIBILYIO CTPOHY, IPU ITOM IS IEPBOM KOMOMHAIIMH ITEpECUeT HE MPOU3BOAUTCS, T.K. OHA
3aBeIOMO MPOUJIET MO pacyeTy. ITO CAENaHO B IMEPBYIO O4Yepeb ISl YMEHBIICHHSI BpEMEHU BCEX
BbIUKcIeHUH. B urore koaduiiueHT no nepBoit KOMOMHALIMY IO TIEPBOMY pacyeTy >KEeNThI — OH U
oTOOpaXkaeTcs Ha CXeMe, XOTsI Ha CAaMOM MOJKET OBITh 3e1eHbIM. 11 mpocMoTpa (hakTHIEeCKOTO
K03 (UIIMEeHTa HCTIOIB30BaHUS C YUETOM MPUHATON reoMeTpun (pyHIaMeHTa U apMUPOBAHUS
BOCIIOJIB3YMTECh KOMAaHaMH :

Mnaw | A-A | B-B |

10

- BBIIIOJIHCH PaCcUCT TOJIBKO pasMEpOB MMOJOMIBbI (I)YH,Z[aMeHTa



B

— - pacyeT (hyHJaMEHTa HE BBIOJIHEH

]

-*-' - co3aanue 0a30BBIX ToUeK. ba3oBas Touka Mo CyTH ABIseTCS nepeceueHreM oceid X u Y
MECTHOM cucTembl KoopauHart. [lepen TeM kak 3a1aBath 6a30BbIe TOYKH MOJIb30BATEIb JOJDKEH KaK
eMy yIo0HO BEIOpaTh MecTo ¢ Toukoi 0,0 Ha Oymymieit cxeme U 3a1aBaTh KOOPIUHATHI 0a30BBIX
TOYEK OTHOCUTEIIEHO 3TOU HyJIeBOH Toukn. DakTHUecKn HylneBas TOUKa SBISIETCS TIEPECEUCHUEM
oceil X 1 Y rjaaBHOW CUCTEMBI KOOPAUHAT.

I
=1l - ocn

&)

- CKBA)KUHBbI

]

=201 - MpuBs3KH (PyHIIAMEHTOB
EEEEEEEEEE

. - oToOpakeHre HHPOPMAIIUH 10 MapKam

|
(KX i
I. | - | - IPOPUCOBKA CKBAYKMH, 0a30BBIX TOYEK, OCEH

. - Beruncienne MAX pa3HOCTH 0CaJioK JUIs 3a/JaHHBIX (DyHAAMEHTOB (Ha MIaHe 0TOOpa)kaeTcs
KpacHOU JIMHUEH).

- I0Ka3 JTUHUAMU OIbKaniei ckBaXXUHbI 1715 Kaxa0i Mapku. [Ipu oOHapyxeHun ams
(dbyHaMeHTa 33JaHHOM He OnrKaiiie CKBaXKMHbI TporpamMMa MpeaioKuT Nepe3asaTh CKBKHHbI
aBTOMAaTHYECKHU.

[
g - 0TOOpakeHue JTOTOJHUTENLHBIX HATPY30K HA YCTYNbI (DyHIaMEHTa U TOTIOJTHUTEIbHBIX
MOJIE3HBIX HArPY30K.

‘ﬁ‘ ‘n - 0T06pa>1<eHHe IBETOM I'PYHTOBBIX CJIOEB Ha BaﬂaHHOfI I10JIB30BaTECIIEM OTMETKE

. - OTO6pa}KeHI/IC IBETOM I'PYHTOBBIX CJIOCB Ha SaﬂaHHOﬁ IIOJIB30BATCIIEM OTMETKE, ITPHU 3TOM
I_[I/I(bpaMI/I IIOKAa3bIBACTCA TOJIIIHMHA CJIOA OT Sa,Z[aHHOfI OTMCTKHU BHHU3.

Ecnu 3anannas oTMeTKa HaXOJUTCS HUXKE MOJOUIBBI (PyHIaMeHTa MIIM OTKJIIOUYEeHA HACTpoiika
«PucoBath Ha pa3pe3ax pyHIaMeHTBI», TO (YHIAMEHTHI Ha pa3pe3ax He 0TOOpakaroTcsl.

- OenbIi nepeqepKHyTHﬁ KBaaApaT O3HA4YACT, YTO OTMCTKA JdHa BBIIIC YCTbh UJIM HUXKEC THA
CKBa’XHHBI.

‘E- MOCTPOSHHUE BEPTUKAIBHOTO I'€0JIOTHYECKOT0 pa3pe3a. [Ipu nepemernennn ykasaresst
MBIIIKH TIPOTpaMMa aBTOMATUYECKU UILET JIBE OJrKaiIne CKBaKUHBI K TOMY MECTY, TJie
pacIoioskeH Kypcop (IIpU 3TOM HCKYCCTBEHHO CO3JIaHHbBIE CKBOXKUHBI HE YUUTHIBAIOTCS ). Enn
HACTPOWKA «YUNTHIBATH CJI0M OJMKANIINX CKBAKHH BBIKJIIOYEHA» WM BIHUSIONIAS CKBAKUHA
TOJIBKO OJIHA TIPOTrpaMMa yKa3bIBaeT TOJILKO OJIHY CKBaXXUHY. [lociie KIIMKa MBIIITKU porpaMmma
pHcyeT pa3pes:
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Ecnu KWK MBI IPUXOUTCS HA U300pakeHue pyHAaMeHTa, TO Ha T€0JI0TrHYeCKHil pa3pe3
HaHOCHTCA pa3pe3 GpyHAaMeHTa (IIpU YCIOBUH, YTO pacyeT (pyHIaMEHTa BHIIIOJHEH MOJIHOCTHIO).

- CO3JIaHME UCKYCCTBEHHOM CKBa)kKMHBI. VICKycCTBEHHAs! CKBaKMHA CO3/]a€TCs Ha YCMOTpPEHUE
I0JIb30BATENs B ClIy4yae, €I MO/JI OJ0BOM (pyHIaMEHTa TPYHTOBBIE CIIOM PACIOJIOKEHBI
OTJIMYHO OT CKBAXKMHBI K KOTOPOIl nMpuBsA3aH pyHaaMmeHT. PacnonokeHne rpyHTOBBIX CI0EB MO/
KaKIbIM (DYHIaMEHTOM MOHO MPOCIIEeINTh, BBIMIOJIHUB reojiorndeckue paspesbl. K umenu
CO3JJaHHOM MCKYCCTBEHHOM CKBaXMHBI JJOOABIISIETCS CUMBOJ «*).

Buaumanue! I'eonornueckue pazpessl IpOrpaMMoOn CTPOSITCS C YIETOM pa3HOTO HAIIACTOBAHMSI
I'PYHTOB I10 BBICOTHBIM OTMETKaM. B cityuae, eciin B CKBa)XKMHaX BCTPEYAIOTCSl HECOBIAAAOLIHE
CJIOM MJIM OHM PACHOJIOKEHBI B Pa3IMYHOM MOPSIKE HEOOXOIMMO POBEPATH IPABUIBHOCTh
IIOCTPOEHMSI Pa3pe3oB, CBEPSISCh C T€0JIOTUYECKUM OTYETOM, T.K. aJITOPUTM IPOrpaMMbl MOKET HE
COBIAaJaTh C MHEHHEM I'e0JIOroB. B 3TOM cityyae He00X0AMMO CO3aBaTh UCKYCCTBEHHBIE
CKBA)XMHBI U PEJAKTUPOBATh MX, [IOCJIE YEero MpHUIaBaTh UM CTaTyc pabouell CKBaXKUHBI —
MeperMEeHOBaTh, YOpaB 13 Ha3BaHUsI CUMBOJI «*», 100 cpa3y co3/aTh JOTOIHUTEIBHYIO pabouyko
ckBaxuHy. Co3JjaHKe JOMOJIHUTENIBHBIX pa004MX CKBaXHHBI I03BOJIIET IPOrpaMMe JOCTOBEPHEE
CTPOMTH I'€0JIOTUYECKUE Pa3pe3bl.

15. Orpanuyenus peaqusanuu nporpammsl «GIPRO — Pacuer ¢pynagameHToB»

1) He npou3BOAMTHLCS pacyeT MOAKOJIOHHHKA Ha KOCOE BHEIIEHTPEHHOE cxkaThe (PacTsKEHHUE)
[P OJTHOBPEMEHHOM JICHCTBUU MOMEHTOB Mx 1 MY. ApMupoBaHue rmoaoupaetcs
(IpoBepsieTcs) Ha BHEIICHTPEHHOE CKaTHE (PacTsHKEHHE) U KaK M3ru0aeMblid SJIEMEHT
pa3aenbHo MO HampaBlieHU o X U 10 HalpaBIeHUo Y.

2) Pacuer Ha TpenMHOOOPAa30BaHKE BBITIOIHACTCS M3 YCIOBUS apMUPOBaHUS (HyHIaMEeHTa
apMaTypoil MepruoaNYECcKOro MPOQHIIS.

3) He npou3sBoauTcs pacyeT Ha MECTHOE MPOAABIMBAHHE U MECTHYIO TIPOYHOCTD OT 3aIaHHBIX
MOJIb30BaTENIEM MECTHBIX HArpy30K Ha yCTYMbI (hyHAaMEHTa. JTU HArPY3KH YUUTHIBAIOTCS
MIpH pacyeTe pa3MepoB MOJIOMIBHI (PYHAAMEHTA, a TAK)KE MPH pacdeTe IUIMTHON YacTu U
MOJAKOJIOHHHKA 10 MaTepuainy. [IpoBepka Ha 0OpaTHBIII MOMEHT IIMTHOM YacTH C y4ETOM
JIOTIOTHUTEIHHBIX HATPY30K MPOU3BOUTHCS, €CIIM B OKHE 33/IaHUS JIOTIOJTHUTEIBHBIX
Harpy30K 3Ta HACTPOHKa BKIIIOUEHA.



16. PenaktupoBanmue gaiinos *.FUN

Pe3ynbraThl paboThl B IpOrpaMMe COXPaHSIOTCS B (aiiiie ¢ pacumpenuem fun. BayrpenHuii
dopmar (aiina nmpeacraBiseT co60i TEKCTOBBIN (aitsl. C TOMOIIBIO JIFOO0TO TPOCTOrO TEKCTOBOTO
pelakTopa MOXHO BHOCHTh U3MEHEHHS B coJiepkuMoe (paiina, kacarommuecs: 6a30BbIX TOUEK, OCEH,
PacIoNIOKEeHUS] CKBOKUH U PACIIONONKEHHUS (PyHIAMEHTOB, IIPU ATOM HYKHO COOIIOIATh
CIIeAYIOIINE TIPaBUIIa :

1) Tlpu coxpanenus aiija Mociae peIakTUPOBAHM HE TOMYCKAECTCs 3aUCh B (DAl TECTOBBIM
PEIAaKTOPOM CBOMX CIIELUAIBHBIX CUMBOJIOB

2) He caenyer Hapymath TEKYLIHIA MOPSIIOK 33aHUS TAHHBIX

3) Ilpu mobarieHre HOBBIX 0A30BBIX TOUYCK, OCEH HEOOXOAMMO HA COOTBETCTBYIOIICE
KOJIMYECTBO YBEIMYMBATH 33JJaHHOE B ATOM (paiijie o01iee KOJIMIeCTBO TOUEK M OCEH

4) JloGaBneHHE HOBBIX MapoOK ()YHIAMEHTOB HE JIOMYCKACTCs

Jlyig GpIcTpOro moucka B ¢ailyie HCHOIB3YIOTCS CIEIYIONINE METKU :

###>>>1 — 0a30BbBIC TOYKH
H#HH>>>2 — ocu

###>>>3 - CKBaKUHBI
H#HH#>>>4 — DyHIaMEHTHI



17. IlpocmoTp pemaromero ¢pakropa, onpenesionero NPUHATHINA pa3Mep MOJ0LIBHI
npu noadope

Pa3meps! moomBel pyHIaMEHTa 3aBUCAT OT CIEIYIOUINX (PAKTOPOB :

- HECKOJIbKO mpoBepok mo Gmax (Rrp)

- MAX nomnyCTUMBII OTPBIB MOIOIIBBI

- (popma >1IrOpBI HAMIPSKEHUS TIO/] ITOIOMIBOH (B HEKOTOPBIX CIyJasix)

- MPOBEpPKA IMOICTHIIAIOIINX CII0EB (€CITU HE OTKITIOUEHA ITOJIb30BATEIIEM )

- POBEPKH I10 HECYILIEH CIIOCOOHOCTU OCHOBaHUS (Ha 0c000€ COUETaHHE)

- MAX nonyctumas ocaaxa v KpeH (eciu BkItodeH yueT MAX 1onycTUMBIX 3HaUEHUN MTPU
mooope)

- COOTHOIIIEHHS CTOPOH (3a/1a€TCA MOJIb30BaTENIEM)

Jliig mpumepa, eciiu nporpamma MpuHsIa OKOHYATEIbHBIA pa3Mepbl MOJOUIBEI 3X3M, JUIsl TOTO
YTOOBI TOCMOTPETH PEIIAONINI PaKTOp HEOOXOMMO BBIIOJHUTH CIAEAYIOIINE IEHCTBUS:

1) 3amaTh MUHHMAaJbHBIC CTAPTOBBIC 3HAYCHHUS pa3MEpPOB MOIOIIBEI AMIN u Bmin
(yH1aMeHTa 4yTh MEHbIIIE, YeM MOJyYeHHBbIN pa3mep, HanpuMmep 3x2.7m. [Ipu satom
He00X0IMMO 3a(pUKCHPOBATH HX, T.€. 3alIPETUTH MPOrPaMME BEITIOJIHSITH epedop
pa3MepoB TOIOIIBHI:

™

Amin,Bmin

2) Ecnu BBIKITIOYEH pacyeT 0caaku (KpeHa), Hy>KHO 4TOOBI HaCTpOiKu yaeta MAX
JOIMYCTUMBIX 3HAYCHUH TIPpU TIOA00pe OBUTM OTKITFOUEHBI

[Tocne 3Toro HEOOXOAMMO BBITIOJTHUTH pacueT TEKyIIeH Mapku. B pe3ynbTaTe mporpamma B
Tabyuue 0ToOpa3uT MPUUUHY, IO KOTOPOH HE MPOXOIUT 3aJaHHbIN MOJIH30BaTENIEM pa3Mep
MOJOIIBBI.

18. Ta6amnna HArpy30K — 3IKCHOPT B aBTOKA/]

72 o EX
P €

TABMMUR C HEMYSKEMM | _ popenanps (aiina floads.Isp B paGouyto namky nporpammsl. Daiil MOKHO

3arpy3uTh B aBTOKaJl. McronHenue ¢aiisia B aBTOKaie POPUCOBBIBACT TAOIHIlY C HATPy3KaMH Ha
(byHIaMEHTHI.

3arpy3ska ¢aiina floads.Isp B aBTokan

Ilepen mepBoii 3arpy3koi ¢aiiia B aBTOKaa HE0OX0AMMO OJIUH pa3 BBIIIOJHUTD CIIEIYIOIINE
HaCTPOMKU:

1) wmeno aBTokaga CEPBUC —> HACTPOMKA
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MacTapa
PE3MMEl PIACOESHMA. .
MnaHWeT
ApanTalA

2) B OTKpBIBIIEMCS OKHE BbIOpath BKianky @AM, ciincox ITYTh JOCTYIIA K
BCIIOMOT'ATEJIbHBIM ®ANJIAM u HaxaTh KHOIIKY 100aBUTh
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3) VYkaxure mamnky, B KOTopoit Haxoautcs nporpamma GIPRO-dyHaament
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FEANE HACTPOA KA

)
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Vi@xuTe nanw, B koTopex AutoCAD formseH BEENOMHATE NOMCK WPWSTOE ANA TEKCTA,
DEAN0E HACTROW KA, NOAKMICMEEMBIX MOLYNEA, yepTexel ANA BCTEEKA, TMNOE MAHWA 1
WwaBnoHOB WTPWXDEKA, KOTOPHIE OTCYTCTEWOT B TEKYLER NankKe.

[ QK l [ Ctmena ] [ HDHMEHHTb] [ Cnpaeka

4) naxxmure [IPUMEHUTDH OK

ITocne toro kak (aiin floads.Isp crenepupoBan B mporpamMme €ro MOXHO 3arpy3uTh B aBTOKA/I.
Jlist aTOTO B KOMaHAHOM cTpoke Habepute komanay (load "floads') u maxxmure Enter.

| WUETEW, | McT| £ 1 McTS £

KomMaHmoa :

KA®MTE NpAEBHM EBEDHHEMM vVDon Tabmos

1152.1834, 3285237 , 0.0000 WA CETKA) OFTO| OTC-NOMN:

VYKaxuTe MpaBblii BEpXHUH YroJI TAOJIUIIBI.

TOBX‘IMLLO POCUHE THEIX HAMPJZ30K

Mapka F.T Mo, T Mk, TH Go,7 | Gh,T
ob 191,0 0,0 1.0 0,0 1.0
ob 195,0 | 0,0 1.0 0,0 1.0
144 20,0 2,5 1.0 0,0 1,0
14BE 1020 | 12,0 1.0 0,0 1.0
144 1020 | 2.6 1.0 0,0 1.0
14 22,0 2,5 1,0 0,0 1,0
14E 06,0 2,5 1.0 0,0 1.0
134 95,0 0,0 13,0 0,0 1.0
124 20,0 0,0 13,0 0,0 1,0

Tabnuua Oyner oTpucoBaHa.
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PEKOMEHIyEM CO34aTh HOBBIM TEKCTOBBIN CTUJIb C BAIIMMU HACTPOMKAMU U BBICOTOM TEKCTA,
paBHOM HYIIO, HO UCTIOJIB30BATH €TO TOJIBKO ISl BCTABKHU TAOJIUIIBL.
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19.  Harpy3ku Ha ycTynbl ¢pyHaaMeHTa ( OT 1MOJIE3HBIX MOJ0COBBIX HATPY30K HA
NOBEPXHOCTH, BKJIOYAasi PABHOMEPHO paclnpe/ieJieHHbIE, OT peaKIui
(pyHrameHTHBIX 0aJ10K, Beca CTeH U Npovee)

Camblil npocToit ¥ OBICTPBIN CLIOCOO 3a/1aHuUs NOJIE3HON paBHOMEPHO PacIpeesIEHHON Harpy3Ku
10 BCEX MOBEPXHOCTH (CO BCEX CTOPOH OT (DyHIAMEHTA) BO BpEMs peAaKTHPOBAHUS
JaHHBIX IO MAapKe :

ﬁ OTMEHS

Amin,Bmin [MAHMEHHTE
Mapka & [ocs 51 26 Kombn v [K][.][ 2]
GRS Amin: |3.5 P: |58 |1

Bepxa:
Mp 133702 Bmin: J42 Ma : |63 1
BuicotaT nyduHa : |m,|:| |'u||:.:|155 |1
Ta:|6.5 1

Th:6.5 1
B 3016011

leonorna:

I'me 31/M2 nmose3Hast paBHOMEpPHO pactpeznesieHHas Harpy3ka JII o Bceil MOBEepXHOCTH.
Ecnu nonesnast Harpy3Kka MpHJIoKeHa He CO BCEX CTOPOH WJIM Ha YCTYIIbI, HJIN MOJIKOJIOHHUK

(¢byH1aMeHTa NPUII0KEHBI TOTIOTHUTEIbHBIE HATPY3KH, TO BOCIOJIb3YHTECh PEKUMOM

PEeAaKTUPOBAHUS TAKMX HATPY30K — KHOIKA J .

[+ Monoca

> <
T || iy

Monoea | [ Monoca

qni = ﬂ ﬂ < gqn4

[+ Monoca

YciioBHO 30Ha BOKPYT (pyHIAMEHTA MojefieHa Ha 4 CEeKTOpa, B KAXKJIOM U3 KOTOPHIX JEHCTBYET
TIOJIE3HbIE HATPY3KH CIHI oo .C|H4. Ecnu BKITIOUEH nepekitoyaTens moJoca, HarpysKa

IIPUHUMACTCA HOHOCOBOﬁ, €CJIN HET, TO paBHOMCPHO pacnpeneneHHoﬁ B
COOTBCTCTBYIOILIEM CCKTOPC.

= .
. KOMMUPOBaHUE M BCTABKA Y)K€ 3a/IaHHBIX JaHHBIX [0 Harpy3kKam Io APYroil Mapke
¢dbyH1ameHTa.

YUHTBIEATE
ECEeraa

i noneiHyw
HArpy Ky

qni.qnd npu pacuere (pyHIaMEHTa HATPY3KH C|H1 .o .qn4 OynyT Bcerza yuuThIBaThCS.



YuMTBIBATH
none sHyw
HArPpyiKy
qnl...qnd
TOABES NPH
qn = i

ecu marpyska Qi > 0

MokasaTe BBIMMCNEHHEIS Ha MY Sk

Ha YCTYMEl 0T 3848HHOMN
nonesHoR grl . .gnd

0TOOpakeHHE Ha CXEME.

i |

qn2,Tim2 :

LononHWTENEHaA NONE3HAan HarpysKa
qni,Tim2 :

g db,tm @ (1200

[ Monoca

| =

Monoca |

[ Monoca
ans> g 2| <ans

B,mm: [1000 [=

qn3,Tim2 ; [ Monoca qnd,Tim2 :

5 5
3agaHHOe 3HaYeHWe oblWen NoNesHON Harpyskn gn: 0,0T/mM2

Cxewma Harpysok (rmagHbie ocH iyHOaMeHTa)

YuuThIBaTE
BCETOA
NONEe3HYH

HArpysKy
qni..qnd

YUWThIEaTE
NONEIHYH
HArpy3IKy
qni..qnd
TONBKED MNpH
qn=>0

- Ipu pacyere (HyHAaMEHTa Harpy3KH CIl'Il .o .q114 OyAyT y4UTBIBATHCS TOJIBKO

- BBIYHCIICHNE HArPy30K HA YCTYIIbI OT MOJIE3HBIX HArPy30K M UX

MonesHan Nonocosan

_| I__}_B
- i
Al [da] db”
Ha yetynel
S

MoKasaTh BbIYNCTEHHBIE HATPYSHN
Ha YCTYNbl 0T 3agaHHoil
nonesioi gni...gnd

x

Harpyskn Ha ycTynbl hyHgameHTa

gni=5,0miM2 +Y qnZ=5,0TiM2
% =
llerenga CoxpaHuTe
JIT11 MokasbIEaTE NONE3HYH

B '-|_|Ej2 =% ¥ narpysey gni..qnd va
cxeme
YuuThIBATE
LOONONHUTENBHYH

[v Harpysky npw pacuete
MAWTHOM YacTH Ha

oOpaTHEIA MOMEHT

=k

', MM B, mm Harpysaka WMbTm Ta,T OTH. 0TMETES
1 -500 =100 200 200 s0|T NoOCTOAHHAR
2 0| -200 200 200 50(T NoCcTOAHHAA

" YyWTblEaTh BCerga nonesHy * YuuThIBaTk NOnNesHy npw qn =0

MNokazaTe pacyeT Harpysok ot gni..gné




o
[

CoxpariTe | _ coxpaHeHie 3a0aHHBIX HATPY30K IS TEKYIIeH MapKu (yHIaMEHTa.

Tabnuia Harpy30k Ha ycTyIbl GyHIAMEHTa OT peakiui (PyHIaMEeHTHBIX 0aloK, CTEH,
JOTIOTHATEIBHBIX OTIOP | T.]I.:

Ocn comvverpun
HOI0MBLI

S

T T I I T [T O ! ]yl SR, [ Th M, Tha Pk TR | T3 OTH. OTMETES
1 400 100 100 100 1.0 T/ nonesHasA 1.0 oo 1.0 1.0 30
2 -a00 100 100 100 2007 MoOCTOAHHS A 20 1.0 1.0 aa
3 400 -200 100 100 3.0 Thaz MNoCTOAHHESA .0 10 1.0 27
4 -500 -200 100 100 40T MOCTOAHHS A 0 |x.0 an

Cxema Harpy;ioK {rnagHole ocH (pyHOIAMEHTa)

+

-

Ecnu 3amannas Harpy3ka pacIloJIOKCHA 3a IpeacjiaMu (bYHI[aMeHTa (HO,I[KOJ'IOHHI/IKa), TO OHa
HC YUYUTHIBACTCH. Ecan pacioJIOKCHAa YaCTUYIHO Ha (bYHI[aMCHTC (HOI[KOJ'IOHHI/IKC), TO

- €CIM eIMHHLA H3Mepenus Harpy3kn T/M2, To yaHThIBaeTCS TOIBKO (DParMeHT Harpy3KH,
NOMAaBIIMK Ha TUIaH (pyHIaMeHTa (MOIKOJIOHHHKA).

- €CJIM €AUHULIA USMEPCHU HAI'PY3KH T, TO YUYUTBIBACTCA BCA HATrpy3Ka.

T.k. monp30Baresb 3apaHee HEe 3HAET KaKOH pa3mep MoAOIIBbI pyHIaMeHTa OyJeT MOJIydeH B
pe3yibTaTe pacueTa Harpy3Kd MOXHO 33/1aBaTh OECKOHEYHO MPOTSXKEHHBIMH 10 KaXXA0MY U3 JIBYX
HanpasieHuit X nim Y:



CxeMa Harpy:oK {rNagHble 0cH (FYHOAKMEHTA)

+4
2
NereHpa
I— MokaibIBATh
L o ¥ | MoneiHyH Harpyiky
3 qmil...qnd Ha cxeue
“/
4 COXpaHKTE
-
Harpy:kM Ha yeTynel (pyHIaMeHTa E-
R [ E = SN Mz, Tra |k T OTH. OTMETES
1 400 100 + 100 1.0 Tia2 nonesHaa 1.0 oo 1.0 1.0 3n
2 -500 100 100 + 2.0 Tia2 NoOCTOAHHSA 20 1.0 1.0 3n
3 400 -200 100 100 JojT NoOCTOAHHAA 1.0 -1.af -1.0 27
4 -500 -200 - - 4.0 Tia2 NoOCTOAHHSA 1.0 |+x1.0 3n

Harpyska 1 : pasmep A 3aman 3SHAKOM  «1), - Harpy3ka OT II03UIHU X CTPEMHUTCS K KPAKo
MOJONIBBIL.

Harpyska 2 : pasmep B 3anan SHAKOM «1», - Harpy3ka oT nosuiuu Y CTPEMHUTCS K KParo
TOIOTIBEI

Harpy3ska 4 : pasmep A 3a1an SHAKOM <«-» H pa3mep B 3agan SBHAKOM «-», - Harpy3Ka
oT nmo3uuu X u Y CTPEMUTCS K KParo MOJIOIBbI

ITommmo BCPTHUKAJIbHO HAI'PY3KHW MOKHO 3a/1aBaTb OOKOBEIE CHIIBI U MOMCHTBI, IIPHUIJIOKCHHBIC
Ha 3aJaHHBIX ITOJIB30BATCIIEM YUYACTKE, IIPHU 3TOM JIA OOKOBOI CHJIBI HCO6XO,I[I/IMO YKa3bIBATb
BBICOTHYIO OTHOCHUTCIIbHYIO OTMETKY ITPHUJIOXKCHUSA CUJIBI.

] KOTIMPOBAHHUE M BCTABKA YK€ 3aJ[aHHBIX JIAHHBIX 10 HArpy3KaM IO IPYroi Mapke
¢dbyH1ameHTa.

- - YAQJICHUC CTPOKHU

{+ YuntbiBatk BCEra NOAEHYI - py pacyere dbynaameHTa Harpy3Ku, 3aJjaHHbIE B TaOIUIIE,
OyIyT BCerja yYuThIBaThCS

£ Yuntbisate nonesHyle npu an > 0 _ oy pacyere QyHmaMeHTa HATPY3KH, 3a1aHHbIC B TAOIIHILE,
OyayT y4auThIBaThCs ToNbKO pu QI > 0.

MNokazaTe pacyeT Harpysok ot gni...gnd |

- OTOOpakeHHe pacyeTa Harpy30K Ha (yHJIaMeHT OT
IIOJIE3HBIX HArpy3ok qml...qn4.



ANTOPUTM MPOrpaMMBbl IOCTPOEH TAaKUM 00pa3oM, 4TOOBI CKOPOCTh BHIYMCICHUN ObliIa
MakcuManbHOU. CHavaia mpou3BOIUTCS MOI00P Pa3MePOB MOJIOMIBEI, IOTOM BBIOIHSIETCS
KOHCTPYHUpPOBaHHE IJIMTHOW YacTH. 3HaYeHHE OOKOBOM HArpy3KH Ha (yHJAMEHT OT TOJIE3HOM
Harpy3Kd 3aBHCUT OT T€OMETPUU TIMTHOH yacTh. Tak Kak Ha cTaguu moa00pa pa3MepoB MOOIBBI
reoOMETpHS ITUTHOM YacTH ellle He N3BECTHA, pacuyeT OOKOBOI HArpy3KH OT IOJIE3HOM
MIPOU3BOIUTCS YIPOILEHHO C HEOOIBIIUM 3armacoM. Eciu mosib30BaTento He0OX0 MM TOYHBIN
pacdeT OOKOBOHM HArpy3KH OT MOJIE3HOH, TO HEOOXOAUMO BBIMIOTHUTH PAcUeT B CICAYIONICH
MOCIIEIOBATEIHHOCTH :

Mnau | A-A | B-B |,an

1) BBINOJHUTH pacueT GpyHIaMeHTa — JT00ast U3 KHOMOK
3TOM BBIOPATh HY)KHBIA BapHAHT KOHCTPYUPOBAHUS

2) NePeKTIOUUTBCS B PEKUM 3a1aHHs FeOMETPUH TUTUTHOH yacTy - LiMMiaT

3) BCTaBUTH B TAOJHUILY PE3y/IbTAThI MMOCICTHETO PAcueTa FeOMETPUH IUTUTHOM YacTH:

BHECTH gaHHEE
MaC e HE o
pEcHeETS

4) BLIHTH M3 peKUMA 3a1aHHs TEOMETPHU TUTUTHOR yacTy - LA

5) BKJIIOUUTH BapuaHT KOHCTpyHpoBaHus I'eomerpusi pynaamenrta (3aiaHHast
IJINTA)
[Tocne Toro xak 3ajjaHa reoMeTpHs INIUTHON YacTH pacyeT OOKOBOM Harpy3ku OT MOJIE3HON OyAeT
BBITIOJIHEH C YUYETOM 33JaHHON reOMETPUH TUIUTHOM YacTH.



