ITomomp nmo padore ¢ mporpammoii GIPRO-Pacuer ¢pynnamenrta
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Pacuer dbyHgaMeHTOB
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Menro «Pa3noxuth» U «OTHOIIEHUE CTOPOHY
OTpucoBka Mapki (pyHgaMeHTa
PexxnM moncka HEMTpaaTbHOM OCH JUIS TPYIIIEI CHJI
Meno «/I0TTOTHUTETBEHO)
KosbuimeHTsl HCIIOIb30BaHN
KocBeHHOE apMHPOBAHKE OTOJIOBKA
. Menro «TpenuHb»
. Menio «Celicmukay 1 «PeTaKTUpOBaHUE)
. Ocajzika ¥ KpeH
. DKBUBAJIEHT KPYIriaoro pyHgaMenTa
. Cxema pacnojoxeHust PyHaIaMeHTOB
. OrpannyeHus peaau3aluy TPoTrPaMMBbl
. Penaktuposanue daiiaos *.FUN
. IIpocMoTp pemaromiero hakTopa, ONpeaSIsIIONIEro NPUHITEIA pa3MepP NOIOIIBEI IPU
noadope
18. Tabuuia Harpy30K — DKCIOPT B aBTOKAJI
19. Harpysku Ha yerynbl pyHaaMenTa ( OT HOJIE3HBIX ITOJOCOBBIX HAIPY30K Ha IMOBEPXHOCTH,
BKJIIOYasl paBHOMEPHO paclnpeaeiICHHbIE, OT PEAKIMA (DYHIaMEHTHBIX O0aJIOK, BECA CTEH U

npoyee)

20. 3arpy3ka JaHHbBIX 110 T'€0JIOTUH U3 daiiaa
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1. OOuiee onucanue

Pacuer MOHOJIMTHBIX JKeJ1e300€TOHHBIX (YHIaMEHTOB (TI0 3aIaHHOM Harpyske moadop ¢pyHaaMeHTa
U €ro pacyeTr) COIVIACHO TpeOOBaHUSAM IMOCOOHMS MO MPOEKTUPOBaHHIO (YHIAMEHTOB Ha
€CTECTBEHHOM OCHOBAHHWHU I0J] KOJOHHBI 31aHui U coopyxenuin (k CHwull 2.03.01-84 u CHull
2.02.01-83), CHull 2.02.01-83* "OcHoBanus 3manuii u coopyxkenuit" u CII 52-101-203
"BeToHHBIC M KENE300€TOHHBIC KOHCTPYKIIMU 0€3 MpeIBapUTEIHLHOTO HaIpshKEHUs: apMatypel”. B
MPOrpaMMy BKJIIOYEHA BO3MOXKHOCTh aBTOMATHUECKOTO Pa3jiokKEeHHs pacieTHOTO MOMEHTa B Mapy
CWJI U TOCIEAYIOIIMM pacueToM Ha coueraHne Nmax W Nmin, a Takke aBTOMaTHYECKOE
no0aBJIeHHE MOMEHTA OT AKCUEHTPUCUTETa BEPTUKAIBHON CHUIIBI U Pa3NIOKEHUE BEPTUKAIBHOU U
OOKOBOM CHIIBI Ha 3aJaHHOE KOJIMYECTBO OMOpP. ABTOMATHYECKH MOM0OpaHHBIA (yHIAMEHT
paccuuThIBaeTCS Ha apMHUpPOBAaHUE TMOJKOJOHHUKA W TOJOIIBBI C MPOBEPKON MaKCHMAaIbHO
JOMYCTUMBIX Pa3MEpOB BbLJIETA U MUHUMAIIBHON BBICOTHI CTyNeHeH. J[omoaHuTensHO MporpaMma
BBITIOJIHSET pPAcyeT OCAJKU, KPeHAa U OTHOCUTENIbHOM Pa3HOCTU OCAZ0K Ui TPYNIbl (GyHIaMEHTOB
C Y4eTOM BIHUSHUS COCEAHUX (PyHIAMEHTOB.

| Mapka |Amin_|Bmin |Buie/fnys [Bec [P [Ma [Mb Ta Th R G+ G- A B Max Orpris | Ocanka, wu | Kpes (Ma/Mb)

1 21 21| 30| 20 25.0 25.0 0.0 0.0 0.0] 4858 25.01 3.6 21 21] 25% 28 0.002/0.000)

21| 21 w30 20 240 5.0 1.0 1.0 0.0 48,58 11,91 &7 3.0 21| 23% 26 0,0D0Z9/0,00006
2 21 24 .30 20 2500 52,0 1.0 1.0 0.0 4858 56,08 24,32 3.0 24 25% I 0.0013800,00006
2 21 24 300 20 25,0 5.0 1.0 1.0 0,0 48,58 12,05 684 3.0 21 25% 26 0,00029/0,00006
2 21 14 020 20 240,0 25,0 0.0 0.0 0.0 4858 58,13 36,62 24 21 5% I 0.001220.000
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
a 21 21 3emo zojem 25,0 0.0 0.0 0.0 48,58 41,77 136 21 21] 23% 78 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

! Her ! Her
! Her ! Her
! Her ! Her
! Her ! Her
! Her ! Her
! Her ! Her

EIEEEIEEEE

! Her ! Her
! Her ! Her




2. Pacuer ¢pyHIamMeHTOB

B Tabauie oToOpakaroTcst UCXOAHbIE JaHHbIE IO MapkaM. B mporpamme BO3MOKEH pacyer cpasy
HECKOJIbKUX (DYHIaMEHTOB, IPU 3TOM i (DyHIaMEHTa MOXKHO 33/1aBaTh HECKOJIEKO KOMOMHAIIUN
Harpy3ok. MakcumanbHoe KoJauyecTBo cTpok B Tabmuue 3000. Mapku pyHIamMeHToB ¢
HECKOJIbKUMHU KOMOMHALIMSMH HAarpy30K BBIICISIOTCS Pa3HbIM HBeTOM. Kaxaomy GpyHmaMeHTy
MPUCBAaNBACTCS WHAWBHIYaIbHOE UMs (Mapka). ['0ryObIM 1IBETOM 0TOOpaKEHBI 3a1laHHBIE
Harpy3KkH, OTJINYHBIE OT PACUETHBIX — CIIy4all IPUMEHEHUS Pa3JI0KEHUs HAarpy3KH, KOIraa
porpamma 3aJaHHbIM I0JIb30BaTeNIeM ClocoO0M peodpasyeT ux. PeanbHylo pacdeTHyto Harpy3Ky
MO>KHO YBUJIETh B OKHE Pa3JI0KEHHs Harpy30kK, B OTYETE U B TaOJIMLIE PA3JIOKEHUS HAarpy30K. B
KoJIOHKe «MaxX 0TpBIB» TakKe 0TOOpakaeTcsl 3alaHHbIH 1oJib3oBaTenieM MAX nomycTuMBbIi
oTpbeIB (hyHAaMeHTa. B kooHkax A u B moka3an pazmep nmoJ0UIBBI, TOA0OPaHHBIH MTPH 33 JaHHBIX
MCXOJIHBIX JTaHHBIX. B komoHKax «G+» 1 «G-» mokazaHsl MakCUMaJIbHbIE 1 MUHUMAJIbHBIE
yIJI0BBI€ (KpaeBble IPU HAarpy3Kax B OJTHOM MJIOCKOCTH) HanpsbkeHus. [losHblil pacuer
HaIpsDKEHUH MOKHO YBUJIETH B oT4eTe. B koonke Ocanika oToOpakaeTcs 3HaYCHUE OCAJIKH,
BKJIIOUasi IpOCcaaKy (IpU HAJIMYHUU OCAJOYHBIX TPYHTOB).

[TpMMEHMTE

Pexxnm penakTupoBaHUs HCXOHBIX TAaHHBIX TEKYIIEH MAPKHU

MepermeHoEaTE

N3menenne nmenn (Mapkn) Tekyiero GynaaMmerTa. JJoCTymHO, €Ciii BbI HE HAXOIUTECh B PEKUME
penaktupoBanusi. Heo6xonnMo BBecTH HOBOE MM (MapKy) B TEKCTOBOE MoJie «Mapka» U HaXaTb
KHOTIKY

[Toadop pa3mMepoB MOAOIIBBI TOIBKO TEKYIIEro GyHaaMeHTa (BbIICICHHAS CTPOKA TaOIHIIBI).

[Toxbop pazmepoB MOIOMIBHI BCeX (HYHIaMEHTOB.

Ecam st Mmapku GyHIaMeHTa 3aaH0 HECKOJIBKO KOMOMHALIMI 3arpy:KEHHUS, TO pa3Mep IO IOMIBEI
¢dyHmamenTta OyaeT moJo0paH ¢ y4eTOM BCeX KOMOMHAILIMM U OKOHYATEILHO OY/IET IPUHSAT pasMep,
YIOBJIETBOPSIONIHMIA BCEM KOMOMHAIIUAM HAarpy3okK (Ipy BKItOYeHHOM onuy Konerpyuposars
MOAKOJIOHHUK U IUIMTHYI0 YaCTh € Y4eTOM BCeX KOMOMHAIMIA 110 MapKe B MEHIO
JIONOJIHUTEIbHO)

™

Bce

Hacrpoiika cnoco0a nmogbdopa cTopoH Tekyiero GyHaaMenTa (KoMaHaa npoayoinupoBaHa B
BEPXHEM MEHIO IIPOTrPaMMBI):



Bce — mepebop Bcex 3HaueHHE CTOPOH A U B 0T MUHUMAIBHOTO 3aTAaHHOTO JI0 MAKCHMAJILHOTO
3aJJaHHOTO

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

Bmin xkecTko - nepedop Bcex 3HAUCHHUE CTOPOHBI A OT MHHUMAJIBHOTO 33JaHHOTO JI0
MaKCUMaJIbHOTO 3a1anHor0. CTOpoHa B mpuHMMaeTcss paBHOW MUHUMAJIbHOMY 33JJaHHOMY

3HA4YCHUTIO

Amin,Bmin — nmoxdop cropon He ocymectpisiercsi. CTopoHsl A U B mpuHUMAIOTCS 3aJaHHBIM
MUHUMAaJbHbIM 3HAaYEHUSIM

Enu mapametp meHsieTcst 1uist OAHON M3 KOMOMHALMI Mapku (pyHIaMeHTa, TO MO OCTAJIbHBIM
KOMOHMHAIMAM 3TOM MapKy apaMeTp aBTOMAaTUYECKH KOPPEKTUPYETCS.

1.5

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

Enu mapamerp meHsieTcst 1uist OAHON M3 KOMOMHALMI Mapku (pyHIaMeHTa, TO MO OCTAJIbHBIM
KOMOHMHAIIMAM 3TOM MapKu mapaMeTp aBTOMaTHYECKU KOPPEKTHPYETCSI.

VY nanenue Texyiiei Mapku

KonupoBanue Tekyieit Mapku

Mo kONOHHHE
B00 = BOO

CMELLLEHWE
0x0

[nacTHHaE
S00 % 500

Pa3zmMep noAKONOHHMKA U €ro0 CMEIIEeHUEe, pa3Mep ONOPHON METAIIIMUECKOM IIUThI KOJIOHHBI JUIs
Tekyle Mapku GpyHnamenTa. [1o1koIOHHUK Beerjja CMeIaeTcsi BIpaBo U BHU3 OT LIEHTPA AJIs
YIIPOILEHUS KOJa MPOTrPaMMBI, T.K. 9TO HE CKa3bIBAETCs HA PacueTe M0 IPOYHOCTH, pa3MEPOB
MTOJOLIBBI U OCAJKH.

Enu napamerp mMeHseTcst Ui 0JJTHON M3 KOMOMHALMI MapKu (pyHIaMeHTa, TO 10 OCTaJIbHBIM
KOMOMHAIMAM 3TON MapKu MapamMeTp aBTOMAaTUYECKU KOPPEKTUPYETCSL.

HyXHO OTMETUTB, YTO TP BKJIFOYEHHOM HACTPOUKE B MEHIO /[ononnumensHo — Aemomamuyiecku
000a61mb MOMEHM OM cCMeujeHUss NOOKOJOHHUKA (Npu 8800e CMeujets1) U BKITFOUEHHOM
HACTpOIKe B MEHIO JJononHumenvHo — Yuumoleams pa3HoHanpasieHHOCHb MOMEHmMAa u OOK08Oll
CUbl TIPY CMEIICHUH TT0IKOJIOHHHKA



BJIOJIb CTOPOHBI B omosHUTENnbHBINH MOMEHT Mb = -P*cMerienne (cMenieHre BHA3 1O TIAHY)
BJI0JIb CTOPOHBI A IONIOJHUTENBHBIM MOMEHT Ma = P*cMmelieHue (cMeleHne BIpaso)

Ecnmu akTruecky moAKOJIOHHUK CMEIIAETCS B IPYTYIO CTOPOHY (BIIEBO WJIM BBEPX), TO CIIEYET
MIPOCTO OT3EPKAIUTH 3HAKH HArPY30K Ha (PyHIAMEHT.

™ 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 Tabmuisl «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, oTpbIB, 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 — MuHuMaibHbIE (CTApTOBbIC) 3HAYCHHUS pa3MEPOB TOAOMIBEL. Eciiu 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).

ITosie3Has — 3HaueHUE MOJIC3HOM 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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KoaddurmenTs! amuTeapHOM YacTi Harpy30K (1 pacueTa Ha TPEIMHOOOpa30BaHME)

[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 HIKHIOIO, HATIPUMED JUIS Cilydasi, KOrAa yepe3 NoaAymky 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 IIpUMeHUTH yCTaHOBHTE rajouKy.

[K] - 3arpy3ka Hauxyamux komouHanuii u3 nporpammel GIPRO — koMOMHATOp Harpy3ox,
no3BoJisitoiiel oroopare u3 PCY Hanxynmme koMOMHAIMM [T pacyeTa OCHOBAHUS U CaMOTo
¢bynnamenTa. IMmopT 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,
o0paboTaTh TakuM 00pa3oM, 4T0ObI OblIa CIIeIyIONIas TOCIEI0BATEILHOCTh HATPY30K B CTPOKE
tekcToBoro gaitna: N, Ma, Mb, Ta, Th.

- ~ 5 i
( Eg = 9 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

MaHenu MHCTpYME

| E1 - £ o

= Knwral b - B X
A B C D E F

100 15 "] 3| D.I

20 3 5 4 o

1
2
3
4
5
7]
4

M4 » ¥ | Knural - MWcT2 - NIWCT3 [.:

fotoso [EEEFTNEE=====Cr"

Janee coxpanute (aiin u3 Excel kak TeKcTOBBIN ¢ pa3aeauTessMu TaOyIsIuu (MeHIO daiia —
COXpaHUTh KaK) WA CKOTIUPYHUTE uepe3 Oydep oOMeHa conepkuMoe TabJIUIIB U BCTaBHTE B

CO3/IaHHBIN TeKCTOBBIN (aiin. B EXcel momKHbI OBITH OTKITIOYEHO BBIZACICHHE TPAHHMIL TIEEK
JIn6o BBI MOKETE CAMOCTOATEIHLHO B JIIOOOM TEKCTOBOM pEIaKTOpe co31ath (aityn. Daiiisl He
JIOJDKHBI COJIEp)KaTh OYKBEHHBIX 0003HaUEHUH, TOJBKO U(pbI (Harpy3ku). L{ludper B TekcTOBOM
(hbaiine MOTYT TaKke OBITh pa3ielIeHbI 3anAThIMH. [[poOHast yacTh YKMCiIa JOJDKHA OBITH OT/ACIICHA
TOYKOM.

Paznuunble BapuaHThl TEKCTOBBIX (HaNJIOB :

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 Kuwra2.txt - Brokuor Z E|E|

dain MNpaska ®opmat Buo Cnpaeka

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

Ctp 3, cTnf

Ceficarma (m21) | - CCICMUYECKOM HArPy3KH HET.

CrammHa: |1 - o
| J - HOMCP CKBa>XXHHBI, IO KOTOPOU BBIYUCIIAKOTCA I'PYHTOBBIC CJIOU 11O

MOJIONIBON (hyHIAMEHTA.



Pacuer Rrp mo Tadauie:

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 JAaHO YCIOBHO, JUTA yI00CTBa MMOJIb30BaHMs. B mepBoii ctpoke
HaIpsIMy0 MOXKHO 33J]aBaTh pacY€THOE CONIPOTUBIICHUE I'PYHTA — ABOMHON KIIMK B KOJIOHKE
R,1/mM2. B ocranbHbIX cTpokax 3HaueHue R Beraucnsercs mo gopmyne CHull. {ns BBo1a 3HAUSHMIA
c/enaiiTe TBOMHOM KIMK MBIIIKOW B COOTBETCTBYIOLIEH siuelike. [Ipu pacuer Rrp no Ttabnune B
pacuer IpUHUMAETCs IOCYUTaHHOE 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
. g
3ackinka ¥ T3 [1.6 hs, M : % S
Omnpenenenne XapakTEPHCTHE TPYHTOE hef, M 8
& MpoYHOCTHLIE XAPAKTEQUCTUEN TPYHTA [ C W diK ) ONpEOENEHkI - .
AENLHLIR BEC
HENOCOELCTEEHHLIMI WCNBITAHHAMK
TpywTosER 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 3aChINKU MMa3yx KoTioBaHa Y|’ HyxHO 3amaBaTh pu Y1 B BhIllIe OTMETKH 1MOI0IBHI
dbyHIaMEHTa C y4ETOM B3BEIIMBAIOIIETO JICHCTBHS BOIBI U TP MHOTOCIIOWHOM OTCHITIKE Pa3HBIMU
TPYHTaMH 33/1a€TCs CPEAHEB3BEIIICHHOE 3HAYCHUE.

- moACUET CPEAHCB3BCUICHHOI'O 3HAUYCHUA I'PYHTA 3aChIIKA

HpI/I pacuere Rrp 10 CKBAXXHHEC HCO6XOI[I/IMO 3aaaTbh CKBaAXXHWHBI — CMOTPHUTEC pa3aci TI'eonorms.

3. Teosorus

CKEa#HHM |

Buumanmue! I[J'IH KOPPCKTHOI'O pacuc€Ta OCaaKu IIpH UCII0JIb30BaHUH HCKYCCTBCHHOﬁ OTCBIIIKY HHUKC

MOJOMIBBI (PyHIITAMEHTA CIEAYET COONII0IaTh CEAYOIIee MPaBUIIO:

Ecmu HCKYCCTBCHHAs 3aCblllKa HUKC IMOJOIIBEI, TO €€ SaHaBaﬁTe BCPXHUM CJIOEM B CKBAXKUHC
J0 OTMCTKH HH3a I1OJO0IIBEI Q)YHﬂaMeHTa.

OtmeTsn 1 ¥YTB

AfC. OTMETEE HYNA (M)

TpyHTOBGIE BOgbl |

MpoBEpka WCXOAHBIX
AAHHLIX N0 CEEEMMHAM




[Tpu HaM4YMK TPYHTOBBIX BOJI BKJIIOUNTE (praskoK. IIpu OTCYTCTBUM IPYHTOBBIX BOJI OTMETKY YI'B
3aJ1aBaiiTe HIDKE JIHA CKBAKMHBI U OTKII0UNTE (uakok. [Tociie BHECEHUS! U3MEHEHU B HCXOIHBIC
JAHHBIE MO0 CKBAXMHAM HEOOXOIMMO BBITIOJIHUTH MMPOBEPKY UCXOIHBIX TaHHbIX. ['padmueckoe
oTo0pakeHHe CKBAKUHBI BO3MOKHO TOJILKO I0OCJIe IPOBEPKH M OTCYTCTBHSA OIIHOOK B
HCXOIHBIX JAHHBIX.

PyHOAMEHTbI

Mapka Boicora ,m|CnyOuHa,m| OTH. 0TMETEA BEpXa, M| =
BILI1Z2 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

W Nokazate oTeeTHy nooowek [V Pucoeate rpywToRYI NOOYWEY

Crucok ¢pyHnaMeHToB (PopMUpyeTCs aBTOMAaTHUECKH ), PUHAICKAIINX BEIOPAHHON CKBaKHUHE.
3HayeHus B TAOJIUIE MOKHO MEHATEL — IBOMHOMN KJIMK WM KiaBuiia Enter.

CnWUcoK CKEaMHH E -

M2 cxe.| ABC. oTM. YCTER, W | ABC. omw. VITB, w| ABC. oM. E0ROYNOPS, W

1 0 -200 -1000
2 21 -20.0 -1000
-1000

Cnucok CKBaXUH. 3HAYCHUS B TAOJIWIIE MOKHO MEHSTh — IBOWHOM KIWK Wi KiaBuia Enter. [lpu
OTCYTCTBHH I'PYHTOBBIX BoJ 0TMeTKY YI'B M BogoyIopa 3ajaBaiiTe HIbke JIHA CKBaKUHEBL. [Ipn
OTCYTCTBHH BOJIOYHOPA OTMETKY BOJOVIIOPA 3aJaBalTe HIDKE THA CKBAXKHUHEL

- KOTUPOBATh COJIEP)KUMOE TaOymIlbl B Oydhep oOmeHa (6e3 cocTaB CKBaXKHH)
& - BcraBuTh comepxkumMoe TabIuIE U3 Oydepa oOMeHa (6€3 coCcTaBa CKBAKHUH)
- KOITUPOBATh TEKYIIYIO CKBAKHHY

- IEPEKIIIOYUTHCS B COCTaB CKBKUHBI

B - yjanuth CKBOXXHHY

CrBarkuHa 6063 EE-
Cnow rpyHTa us vaopa | Tonumna, Mm =
r31 200
Pr3 1300
Wra7 7200
Pr3 oo
1ras 500
Fr3 1000 -

CocTaB CKBOXMHBL. 3HAUYCHUS B Ta6J'II/II_[e MO>KHO MEHSTh — IBOMHOM KUK WJIM KJIaBUIIIA Enter. I[J'IH
MOCJICAHETO I'PYHTOBOTO CJIOA ITpU BKJIIOUEHHOM MMPOBEPKE MOACTUIAOIINX CIIOCB PECKOMCHIAYCTCA
3aaaBaTb 0OJIBIIIOE 3HAYCHUE TOJINIWHLBI WU TTPpU HeO6XO,Z[I/IMOCTI/I OTKJIFOYAaTh IIPOBEPKY
IOCICAHCTO IIOACTHUIIAOIICTO CII0A (B MCHIO «I[OHOJ'IHI/ITCJIBHO»).

- KOTIUPOBATh COACP)KUMOe TabuIbl B Oydep oOMeHa
&] - BcTaBuTh comepxuMoe TabmuIBl U3 Oy(depa oOMeHa
- IEPEKITIOYUTHCS B CIIUCOK CKBAKUH

B - ynanuTh TEKyIyo cTpoKy

El - paspsmkka cTpok



Twnbl rPYHTOBLIX CNOEE (Habop), BCTpeYanWK Xch B CRBaMmMHax II'% Zl --

M2 | M3 R, TimZ| Mogyne (E/Ee), TiM2 | YIl, TiM3 | Pl rpagyc | I, Tim2| k. Nyaccona| Npocagka| Tun| Y1, TiM3 | @l rpagyc | Cl, Tim2 | UseT | Re.n /M2 | BoBeTpent
1|_3aceinka_ 1500 1.89 30 0 0.27|Het 1 1.89 30 0
Mra2_1 1320.0 1.89 20.0 19 0.3|Het 5 1.89 200 1.9-
3 |KMraz_2z 1320.0 0.92 20.0 19 0.3| Her 5 0.92 200 19

Twn rpyxTa (Tabnuua 43(3) nocobwua k CHWM 2.02.01-83
™ 1) KpynHooGnoMOYHLIE IDVHTHI C NECYaHLIM 3aN0NHUTENEM W NECYAHLIE, KDOME MENKHX W NbingBaTeix  ( 2) Meckn Menkme

Kozt tume=nte [Tvaccomra

" 3) Necku nbiNeBaTbie (MANOBNE#HLIE W BnaxHoie) ©  4) [Teckn noiNnesaThlie (HACKIWEHHLIE BOAON) { 8) Ckana

(" 5} NeINEBETO-IMUHKWCTLIE, 8 TAIKE KPYNHOOGNOMOUYHEIE C NBINEEATOMMUHNCTEIM ZAMN0NHUTENEM C NOK33aTENEM TEKYYSCTH IPYHTE UMK anoniuTens IL <= 0.25
" 8) NuNeBaTo-IMUHUCTLIE, 8 TAIGKE KPYNHOOONOMOYHBIE C NBINEEATOMUHNCTEIM Z8NCNHUTENEM C NOKa3aTENEM TEKYUECTH IPYHTE WK 2anoniurens 025 < L == 0.5
(" 7) NeINEBATO-IMUHKCTBIE, @ TAKKE KPYNHOOGNOMOYHEIE C NBINEEATOTMUHHCTEIM 38NONHUTENEM C NOK33aTENEM TEKYYSCTH IPYHTA MK 3anonkuTens IL = 0.5

HaGop rpyHTOBBIX CIIOEB, BCTPEYAOIIUXCS B TEOJIOTUISCKOM OTUYETE U U3 KOTOPOTO
(hopmMupyeTcsi COCTaB CKBaKHH.

& - xomupoBath comepkuMoe TabmuIbl B Oydep oOMeHa
& - BcraBuTh conepxkuMoe TabuIE U3 Oydhepa oOMeHa
B - 106aBuUTH TEKYyIIMI TPYHTOBBIH CIION U3 HA0OPA B COCTAB CKBAKUHBI
Bl - yjamuTh TEKYIIyIO CTPOKY
[K - komupoBaTh CTpOKy
[B - BCTAaBUTH CKOMMPOBAHHYIO CTPOKY
- 3arpy3Ka JIaHHBIX 110 reoJioruu (nepedyeHb UMD, ckBasKHUHBI)

- - pacuer Beca rpyHTa ¢ y4€TOM B3BEUIMBAIOUIETO IEHCTBUS BOJIbI

& BoiuncneHue Y rpyHTa € yueToM B3BEIUMBAIOWEr0 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

KoadhHuHWeHT NOPRCTOCTH & Ysh =
PacuyeT npoussoguTcA no diopMyne 36 nocoduA No NpoeKTMPOBaHUID JaHecTH B TEEKYWYID CTPOKY
OCHOBAHWH 30aHWH W CoopYeHUA (K CHul 2.02.01-83) TalAHLH MPYHTOBHE CADEE

IIpu pacueme Rep no cksadxcune npoepamma agmomamuiecku onpeoesienm epyHmoaule ciou noo
noo0owiBoll, gbluucisem 3HaveHue Rep ons mexyweu mapku yHoamenma, npuHuMaem e2o 8
pacuem u 8bINOJHAEM NPOBEPKY noocmunaruux cioes. Eciu ona muna epynma, komopuwiti
A6/15emcsi OCHO8aHUeM yHOamenma, 3a0aro 8 mabdauye 3uaveHue R, omauunoe om HyJis, mo npu
pacueme Rep nonyuenHoe 3HaueHue CpasHU8aemcs ¢ 3a0AHHbIM U NPUHUMAENICSL MeHbllee
3Hauenue. /{aHHoe cpagHeHue 8bINOIHACMC MAKdiCce NPU NPoGepKe NOOCIMULAIOWUX CILOES.



4. Menmw «Pa3noxutrb» n «OTHOLIEHHE CTOPOH»

EEEN N Pasmepel cTopoH  BeTod (yb2=0.!

BrIBOAWTL PE3YNETaTEI PA3NOHEHWA

Paznowmte P T F2
PaznoxuTe Ma F3
PaznowuTs Mb F4

Oobaerte momeHT Mb (Ma) oT P F5

BBIBOIII/ITL Pe3yJdbTaThbl PA3JI0KCHUSA — OTO6pa)KCHI/Ie (baKTI/I‘IeCKI/IX Harpy3okK 1ocCJi€ BbIIIOJIHCHUS
Pa3JI0KCHUA. OKHO TaK)Ke MOKHO BKJIIOUUTH, KIIMKHYB Ha KAPTHUHKE CXEMbI HAIr'py30K.

Jlanee B MEHIO pa3MeIlleHbl KOMaH/Ibl Pa3jI0kKEeHHsI Harpy30K. DT KOMaH bl PO 1yOIMpOBaHbI
KHOIIKaMH U pabouuM okHOM. JlJis mepexo/ia 10CTaTOYHO KIMKHYT IO KapTUHKE CXEMbl Harpy30K:

B pe3ynbTare nossisiercs

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=00 +Mai+Mb
Th=00

OKHO pa3JioeHHUs Harpy3ok. B Hem oroOpakarorcs pakTruueckrue Harpy3ku Ha GyHIaMEHT MOCIe
BBITIOJIHEHUS Pa3JIo’KeHUs (€ClIu OHO HE 3a/1aHO0, TO (DaKTUUYECKUE HArpy3Ku COBMAIAIOT C
3anaHHpiMK). [Ipy HaBeleHMHU Kypcopa Ha KHONKH KOMAaH/I Pa3JI0:KeHHsl CIIPaBa B TEKCTOBOM
okHe «Hpopmanus» NosBJIAsIeTCH MOAPOOHAS CIIPABKA 10 KAMXKIAOMY METOY.

JIoTIOTHUTENBHO CIIeyeT OTMETUTD Cleaytouii MoMeHT. [Ipu ncnonp3oBanuu MeToaa
pa3noKeHuss MOMEHTOB B Harpy3ke Ha (pyHJaMeHT MOSBISETCS JIBe BEPTUKAIBHBIX cuiibl NmaX u
Nmin, T.e. 1Ba 3arpykeHus BMecto oHoro. [Ipu pacyere pasMepoB Mo 0IBbI HyHIaMEHTa
KOMaHJIaMH

u

nporpamma aBromatrdecku yautbiBaet Nmax 1 Nmin. ITpu BBINOTHEHHS OCTAIBHBIX PACYETOB
(BBICOTA CTYIIEHEH, apMUPOBAHUS U TIpoUee) HEOOXOAUMO CO3/IaTh HOBOE 3arpyxeHue oT Nmin.
IIporpamMmma aBTOMaTHYECKH MpeAIaraeT Mojab30BaTeI0 ITO CAENIATh NOCIE 3aJaHNs Pa3I0KEHUS
MomeHTa. Ecitu Oyner 3amaBathbes pa3nnoskeHust MoMeHTa Ma u Mb, To co3nanue HOBOTo
3arpyxenust oT NMin cieayer BBIMIONHSITH MOCHe 3aaHus PA3JI0KEHUSI BTOPOTO MOMEHTA, T.€.
HaIpuMep, Bbl packiagsiBacTe Ma 1 0TKa3bIBa€TECh OT MPEUIOKEHUS TPOrPaMMBI CO3/1aTh HOBOE
3arpyxeHust ot Nmin, 3aTemM packiiaapiBaeTe MOMeHT Mb 1 mocrie 3Toro corsarraerech Ha
NPEI0KEHHUS IPOTPaMMBbI CO3/IaTh HOBOE 3arpyxeHus ot Nmin.



Ecnu npu packianke MoMeHTa (MOMEHTOB) HE CO3/IaTh HOBOE 3arpyKeHHe, TO IporpaMmma oyuer
YUUTBIBATH JIJIS1 OCTAIBHBIX PACYETOB TOJBKO NMax.

Ecmu myist Mapku yHIaMeHTa MPOU3BOAUTHCS TIEpe3aJaHue Pas3iioKeHUsI MOMEHTOB, TO
HEOOXOIMMO YIaJsITh paHee CO3aHHOE 3arpy:xeHue ot Nmin.

HyXHO OTMETHTB IPH UCIIOJIL30BaHUH (DyHKIMK 100aBiIeHUs MoMmeHTa (+Ma/+Mb) ot
BEPTUKAJIBHOW CHJIBI W BKJIFOYEHHOW HACTPOMKE B MEHIO JJonoanumenvio — Yuumoieamo
PA3HOHANPABTIEHHOCMb MOMEHMA U OOKOB01 CUIbl TIPU 331aHUH T1JIeYa!

JOTIOTHUTENbHBI MOMEHT Ma = P*cMmelienue (cMelieHre BIpaso)

JONOJHUTEIbHBIH MOMEHT Mb = -P*miedo (cMmerieHre BHU3 1O TUIAHY)

[Tiedo Beerna mojoxuTenpHOE it Ma u otpuiarenbHoe it Mb st ynporienust koia
IporpaMmbl (CMEICHUE MTOIKOJIOHHUKA BCET/Ia BIPABO M BHU3 I10 IUIaHY), T.K. 3TO HE CKa3bIBACTCSI
Ha pacyeTe M0 MPOYHOCTH, PA3MEPOB IOIOIIBBI U OCAIKH.

Ecnu daxTruecku JONOMHUTENBHBIH MOMEHT IMPOTUBOIIOJNIOKHOIO 3HaKa (Cilydau IUied ¢ IpYyrum
3HAKOM), TO CJIEIyeT MIPOCTO OT3EPKAIUTH 3HAKH HArpy30K Ha (yHAAMEHT B COOTBETCTBYIOIIEH
IUIOCKOCTH.

OTHOWeHWE CTopoH EEED e Ly =S

NPOMZBE0NEHD

He bonee 1 [ kBaapaT )
w He Bonee 1.5

He Bonee 2

9.9 = MAX pazmep CToOpoHEI, M
0 = MIM pasmMep cTopoHbI, M

OTHoOILIIEHHE CTOPOH YYUTHIBAETCS MPU NOI00PE pa3MepOB MOOLIBHI.

MAX pa3mep CTOPOHBI, M — TI0 YMOJTYAHUIO TIPU TTOAOOPE pa3MeEPOB MOJOMIBHI ITpOrpaMma
OoTpaHWYeHA MAaKCUMaJIBHBIM pazMepoM 9.9 meTtpa. Ero MoHO CKOppEeKTHUpPOBATH B OOJIBIIYIO HIIH
MEHBIIYIO CTOPOHY. B 1emoBepcun pazMep orpaHrdeH 3Ha4eHueM 2. I1m

MIN pa3mep cTOPOHBI, M — CTAPTOBBIMHU 3HAYCHUSMH IIPH 1OAOOPE MOIOIBHI SBIISIOTCS
3HadeHuss Amin, Bmin, 3amaBaemsbie npu peaaktupoBanui Mapku. C TOMOIIIBIO 3TOTO MYHKTa
MEHIO MO’KHO B OOJIBIIIYIO CTOPOHY Cpa3y Ul BCEX MapOK CKOPPEKTUPOBATh MUHUMAJIbHbBIE
CTapTOBBIC 3HaUCHUS. 3HAUCHUE OyAeT MPUHUMATHCS B pacyeT, €ClId pa3Mep CTOPOHBI hyHIaMeHTa

He 3a()UKCUPOBAH KHOIIKOM B

5. OtpucoBka Mapku ¢pyHIaMeHTa



Mnaw | A-A | B-B |/ 3anarennmy |Oce

Cxema b Paznosedme Y dyHaameHTos - 37

Ilnan — noJyiHBIN pacueT Tekyiero GyHaaMeHTa U MPOPHUCOBKa ero raHa. [Ipu 3amanHbix
HECKOJIbKUX KOMOMHAIMSAX Harpy3KH pacueT MPOU3BOIUTCS HA TEKYIIYIO KOMOMHAIM IO, TIPU STOM
pa3Mep MOJOIIBHI M T€OMETPUS TUTUTHONW YaCTH MPUHUMAETCS C YI4E€TOM BCEX KOMOMHAIIMI
Harpy3ok (mpu BKIrOYeHHOU o KOHCTpynpoBaTh NOAKOJOHHUK U MJIMTHYIO YaCTh C
y4eToM BCeX KOMOMHALMIA 110 MapKe B MCHIO /[0NOJTHUTEIBbHO).

IIpogaenEEaHEE OT OTOJIOBRA iy
I[IpogaenEEaEEe 0T ETOPOE CTVISHE -
leomeTpux frvHEIaMeRTa (BapHaHT 1) B
eapmaT ) | Bapmaer3 | EBapmaErd [
[zomeTprz §VHIAMEHTA (3a0aHHAR IITHTA) v

[lepexrouaTensiMu MOJIb30BaTENb MOXKET 33J4aTh PEKUM O0TOOPaKEHUS 3€JICHBIM ITYHKTHPOM
OCHOBAaHUS MTUPAMU/IbI TPOJABIMBAHMS OT TOJKOJIOHHUKA U CTyNeHel. B mporpamme 3anoxeHsl
YEeTBIPE aITOpUTMa M0100pa TEOMETPUH TUTUTHOM YacTH GpyHAaMeHTa. ['ajJoukoil BeIOepuTe
BapuaHT. Bce HACTpOIKM 3aTTIOMUHAIOTCS TPOTPAMMOM TSI KaX 0 MapKu pyHIaMEHTa
(koMOuHaIum).

Janate nnUTy

Ilonp30BaTens MOKET 3aaaTb CBOIO I'COMETPUIO IUIMTHOM YacTH:

MapameTp 3HaYeHWe -
BricoTa hi3, mm o|j & _L}
BeicoTa h2, mm 4350

BemeT La2, M BO0 p—
BeineT Lb2, nam o

Bricota b1, mana =] BHECTH gaHHbie
BrineT Lal, mm 1200 nocAegHE o
BeineT Lb1, nam 1200 pacyeTa

KoManja «BHecTH JaHHBIE NTOC/IEIHEr0 Pacyera) B KOJOHKE «3HAYeHHe) IIPOCTABIISAET JaHHbIE
nocJeIHero pacueTa GpyHaaMenTa 1000 Mapku (KOMOUHAIMHN) , T.€. BBl MOKETE OTPEIaKTUPOBATh
pe3ybTaT paboThl IPOTPAMMBbI UJIH «C HYJIS» 3a0MTh CBOM 3HaYeHUs. Bce HaCTpoOMKK 1 3HaUeHUS
3aIIOMMHAIOTCS POrpaMMON s KakJ0i Mapku ¢yHnameHTa (komOuHanuu). Eciau nmpu pacuere
¢dbyHaMeHTa 3a/1aHbl JONOJIHUTEIbHBIE PABHOMEPHO PACHPE/IeICHHbIE M0JIE3HBIE HArPY3KH
qml...qn4, To npu pacuere GpyHIaMEHTa C 3alaHHON T€OMETpUEN TUIUThI HadallbHbIe
(MMHHUMAaJIbHBIE) pa3MephbI MOIOLIBBI HEOOX0AUMO 33JJaTh PACYETHBIMU ((PaKTUYECKUMHU), T.K. TIPH
3aJJaHHOM reOMEeTPUH IIJIUTHI cOOp HAarpy30K Ha YCTYNbl pyHAaMeHTa oT qul...qn4 6osee TOYHBIH,
CJIEZIOBATENILHO pa3Mep MOOIIBBI MOXKET ObITh MEHbIIIE — CMOTPUTE pa3/iell YUeT JONOJHUTEIbHbIX

Harpysok.




u-J

- KOIIMPOBATh JaHHBIEC TaONHIBI B Oydep oOMeHa mporpaMmbl

- BCTAaBUThH B Ta0MIly JaHHbIe U3 Oydepa oOMeHa mporpamMmbl

BE-B | Janarte NAUTY |-

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 HArPy3KH pacyeT MPOU3BOAUTCS HA TEKYIIYI0 KOMOMHAIUIO, TIPU 3TOM
pa3Mep MOJOLIBbI U TEOMETPHSI ITTUTHON YacTH MPUHUMAETCS C YYETOM BCeX KOMOMHAIMI
Harpy3ok (mpu BkiItoueHHOU onunu KoHeTpynpoBaTh NMOAKOIOHHMK M IUVIMTHYIO YacTh C
y4eToM BceX KOMOMHALMIA 0 MapKe B MEHIO JIoMoTHUTEIbHO).

Mnau | A-A 3anam ity | Ock

Caxema ' PaznoxeHme b dyHaaMeHToE - 37

W5

Is
IR
I
-

19.816

B-B — nonHbIif pacyeT Tekymiero ¢gyHaaMeHTa u IpoprucoBKa ero paspesa B-B. I1pu 3amanHbix
HECKOJIbKUX KOMOMHAIMIX HATPY3KH pacyeT MPOU3BOIUTCS Ha TEKYL[YyI0 KOMOUHAIIMIO, IPU STOM
pa3Mep MOJOUIBEI ¥ TEOMETPHUS IUTUTHON YaCTH MPUHUMAETCS C yYETOM BCEX KOMOUHAIIUN
Harpy3ok (mpu BkI04eHHOH omnu KoHeTpynpoBaTh NOAKOIOHHHUK U ILIMTHYIO YaCTh C
y4eToM BceX KOMOMHALMIA 110 MapKe B MEHIO JIOMOTHUTEIBHO).



nau | A-A | B-B [{ifonosok| Mnwra |[Ocs |

Cxesa | Paznomenne | KONM4ECTES NOZMUAA - 76

dZ2 no Sur.
w358

Oros10Bok — rpaduueckoe 0TOOpakeHHe Pe3yIbTaTOB apMUPOBAHUS IO IKOJOHHUKA ( ¢ ydeToM
BCceX KOMOMHaIuH, ecnu BKiIodeHa HacTpoiika meHto JJOIIOJIHUTEJIBHO-
KOHCTPYUPOBATD ITOAKOJIOHHUK U TNTUTHYIO YACTH C YUETOM BCEX
KOMBHWHALIMI ITO MAPKE).



6. Pe:xum nomcka HeiTpPaIbHOI OCH ISl TPYNIBI CHJI

Cuema W Paznoxedde \ KonvHecteo doyHaMedToE -

-G00 G600 |
|

| M
____I_____ HTOT

|

|

600600 | 100

Pexxnm noncka HEMTPAIIBHBIX OCEH AJI IPYIIIBI COCPEAOTOYEHHBIX CHIl. Eciu Bce BEpTUKaIbHBIE
CWJIBI IIOCTOSIHHBI, TO JIJI1 KOHKPETHOT'O COYETAHMS CHJI MOKHO HAWTH MTOJIOKEHUE OCEH,
OTHOCHUTEJILHO KOTOPhIX CyMMa MOMEHTOB B 000MX HampaBieHUsX OyaeT HyneBoi. [Ipunumas
HalJeHHbIE OCH 32 OCb CHMMETPUH (PyH/IaMEHTa HET HEOOXOJUMOCTH YUYUTHIBATH MOMEHTBI OT
CMEILCHNS BEPTUKAIBHBIX CHJI OTHOCHTEIBHO ATHX Ocel. Ilombp30BaTento 10cTaTouHo
CaMOCTOSITENILHO (Kak eMy yJo0Hel) BbIOpaTh JH00YI0 TOUKY U MPUHSATH ee 3a koopauHaty (0,0) u
3a/1aTh KOOPAMHATHI CHJI M MX 3HAYEHHSI OTHOCUTENBHO HYJIEBOU TOUKH. [locne BeIoIHEHUS
pacdera nporpaMma rnoka3bpIBaeT MOJIOKEHUE HAaUJCHHBIX HEUTPAJIBHBIX ocel. Ha pucyHke HMxke 3a
HYJIEBYIO TOUKY npuHsTa cuiia Nel. BeruucienHoe monoxxeHne HeHTpaabHOU TOUKHU (TiepecedeHne
HeWTpanbHbIX oceil) — (346.552,307.759) . I3MeHUTD JaHHbBIE [0 HArpy3Ke — IBOWHOM KUK Ha
SIYEUKE MBIIIKOW. /JJaHHBIM pEKHMOM CIIEAYET NOJIb30BATHCS TOJIIBKO €CIIM Harpy3Ku HE MEHSIOT
CBOMX 3Hau€HHH (OTCYTCTBYIOT Jpyrue KOMOMHAIMN Harpy30K BEpTHKAJIBHBIX CHUI), TAK KaK MPU
Pa3HBIX 3HAYEHUSAX TOJIOKECHUE HEUTPAIBHON OCH PA3JINYHO).

Ma | F | x | ¥

5 0 1]
2 45 500 450
3 2 -300 -300

ﬁ

550,550 |

[zoo !
Y= 207 750 dLlf.ftu!=I| 300,

L)
W= 246 552 3446.55

hity= 1.
hite= n.cEF’

= 307.750
W= 346 552

-50, 550

246.55

M

HTOT

- IOACYET JUIS 33JAHHOM TOYKH CYMMapHOIO MOMEHTA U CyMMapHOU BEPTUKAIbHON CHIIBI OT
3aJJaHHOM T'PYIIIbI CUJT



7. Men1o «/lonoJHUTEIBHO)

sl tag=y =l Tpewmdel  Kpyrnas nogowsa Ocagwka Ceficmawka  Cxema  [NoMowbs

0.1 - MpoUEHT APMMPOBEHWMA NOAKONOHHKKE (0-NpoMsBoNEHD)
0.1 - MpoUEHT ApMUMPOBaHMA NAMTHOM YacTk (0-NponIBonsHD)

3620 - ConpoTHBNEHME apMaT PRI Rac (krfom2)
3620 - ConpoTHENeHKE apMaTypel Rs {krfom2)
4030 - ConpoTHUBNEHWE apMaTypel Rs,ser (krfom2)

1,15/1.15/1.15/1.15 - KosddMUWIEHTEl NPMBMAEHMA PSCHETHOM HArpy3skM K HopMaTreHon (PMTMones.)
1.0 - MAX 0onyCTHMMEIR KOSGOEMWASHT MCNONE30BaHUA

300 - MMHMMaNEHAA BRICOTA TPETREN CTYMEHM, MM
300 - MUHMMEMNEHAA BEICOTE ETOPOM CTYMEHM, MM
300 - MMHMMaNBHAR BRICOTA HIBKHER CTYMEHKM, MM

150 - LUar M3MEHEHMA BRICOTEI CTYNEHM (MpK Nobope), MM
300 - LU&ar M3MEHEHIMA PE3MEPE Nodowes! (Mpu noabope), MM

35 - PACCTOAHME 40 OCM CTEMMHEN GPMETYDE! B NOAKONOHHKKE (1), MM
70 - PACCTOAHME A0 OCW CTEPHHENR 3pMATYDE! B Noaowse (a2), MM

v Brerna apMMpoBaTE NOAKONOHHKMK (MCKIKOYaTE DETOHHEIE CEYEHMA)
BHELEHTPEHHOCKATEIM NOKONOHHWE NPOBEPATE HA YMCTHIA M3rMb

400 - LWar apMaTypel B NOOKONOHHWUKE, MM
200 - Lar apMaTypel B MAMTHOM YacTH, MM

20 - MakMMansHo AoNYCTHMEIR AWAMETD apMaTYPbL! B NOAOWEE, MM (Npw noabope)

v BbINONHATE NPOBEPKY HE NONEQEYHYHD CUNy
v BbINONHATE NPOBEPKY Ha NPO4aENMEaHME

BeINOMHATE PACYET TEKYLLEN MADKK C OTYETOM (SPMUDOBAHUE HA TEKYLLEES SEKDYVHEHNE) Cirl+a
B 0TYeT BKMHOYMTE TOMBKO Nogbop (NpoEepky) pasMEPOE NOAOWE
MpoCMOTP OTHETA N0 PACHETY DCAOKK M KDEHE TEKYLLER MADKK DYHIAMEHTE Cirl+5

ABTOMaTHYECKH A00ABNATE MOMEHT OT CHMEWEHWA NOAKONOHHKKE {MPH BEOAE CMELLEHWA)
v BeinonHATe TpeboBaHue 5.5.27 CM 50-101-2004 (Pmin/Pmax >=0.25, Pmin=0) ana R<15T/m2

v BEINONHATE NPOBEPKY NOACTHMAAKWKWY CROEE Ctrl+wy
He BEINOAHATE NPOBEPKY NOCNEIHED NOACTHASHIWETD CNOA

v KOHCTPYPOBATE NOAKONOHHMK W MAWTHYED YaCTE C YY4ETOM BCEX KOMBUHALMIA N0 MaPKE Ctrl4Q
MpoCMOTR PACHETE 3HAYEHMA Y'Y ANA TEKYWEA MapkK dyHIaMEHTS
1000 T/m2 - MAX gonycTuMoe sHa4eHMe Rrp Npu pacHeTe No CKESHMHE

YUMTEIBaTE PA3HOHAMNPAENEHHOCTE MOMEHTE M BOKOB0M CHNEI

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

- mpeoyemulilt MUHUMAIbHBLIL RPOYEHM APMUPOCAHUS.

HyneBoe 3naueHne — He KOHTPOIMPOBaTh. [Ipu 3a1aHHOM HYJIEBOM 3HAYEHUH JJIs1 TIOIKOJIOHHUKA
nuaMmeTp nmpuHuMaetcs He Menee 12mm. [lapamerp 3amoMuHaeTcst IS KaX 10 MapKu
WHIUBUAYAIbHO. J{J15 TOKOIOHHUKA IPOLEHT apMUPOBAHUS IPUHUMAECTCS 10 TUIOIIA U
CTEepKHEH, pacToNI0KEHHBIX 110 OJIHOM paboyeil rpaHu A Ka)XXI0ro HaIpaBIeHUSI.

- conpomuenenue apmamypol
- KOahhuyuenm npusedenusn pacuemuoii Hazpy3Ku K HOPMAMUGHO

Hcnonp3yeTcst pu pacueTe OCHOBaHMS U (hyHIaMEHTa [0 BTOPOM IpyIIe MpeiebHbIX COCTOSHUM.

- MAX oonycmumbutii KoIghpuyuenm ucnonv3osanusn



[Tpu nmoxdope pa3mMepoB MOJOUIBBI, TEOMETPUH IUTUTHOM YacTH M apMUPOBAHUS (PYHIAMEHTOB
IporpamMma CpaBHUBAET MOJIyYSHHBIH KO3(}. NCIOIb30BAHUS C 3a/JaHHBIM I10JIb30BaTENIEM, €CIIU OH
IIPEBBILLIAET 3a/1aHHBII TporpaMMa NPUHUMAET NOJYyYEHHBIN Pe3yabTaT Kak
HEYIOBJIETBOPUTEIBHBIN, Ja)Ke €CIIM MOJTYICHHBINH K03(. NCTIOIb30BaHUSI MEHBIIIEC SAUHUIIBL. B
pacueT MPUHUMAIOTCS BAPHAHTHI (DYHJAMEHTOB, IIPU KOTOPBIX KOA(]. UCTIOIH30BAHUS 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. Iporpamma He MoA0MpaeT pa3mMepbl
MOJIKOJIOHHHKA, a OEpeT B pacueT pa3Mepsl, 3aJaHHbIC TIOJIB30BATEIIEM.
Ecnu nonp3oBarens npoBepsieT pyHIaMeHT ¢ PUKCHPOBAHHBIM Pa3MEPOM I10IONIBBI WK
(UKCUPOBAHHOM reOMeTpHUeH IITMTHON YacTH, TO B CIIydae, €CJIM MOJTYYSHHBIH KOQ. HCIOIh30BAHUS
Oyzet OoJiblIe 32JaHHOTO MPOTPaMMa IMOKaXKET KPACHBIM LBETOM, UTO PE3yJbTaT
HEYJIOBJIETBOPUTEIbHBIN, XOTS MOJYYEHHBIH KO3(]. HCIIOJIb30BAaHUS MOXKET ObITh MEHBIIE €TUHUIIBL.
[Ipu popmupoBaHum OTYETA B IPOBEPKAX, II€ KOA(}. UCIOIH30BAaHUS MEHbIIE €IUHULIBI, HO
6oabiie MAX 3a1aHHOTO B OTUETE BBIJAETCS COOOIIEHNE O HEYIOBIETBOPUTEIILHOM pE3yJbTaTe.

[{BeToBOE M300pakeHNe IPH KOI(. UCTIOTH30BAHMS:
K <= 0.9 — 3enenbrit

K <=1 — xenTsIit

K >1 - kpacHsrii

K > K(3aganHsl1it) - kpacHbII

- MUHUMAIbHOE (CIMapmoeoe) 3HaYeHue 6blCOmMbl CHYReHell TIPY TO00pe TUTMTHON YacTH.
[TapameTp 3amoMuHaETCA 7151 KAk 0 MapKU HHIAUBUIYaIbHO.

- 3HaYeHue waza (Ha CKOJIBKO YBEJIMYMBATh BHICOTY CTYIEHH U pa3Mep MOJIOMIBHI pU
HEYJIOBJIETBOPUTEILHOM pe3yJIbTaTe) MPHU MOI00PE BHICOTHI CTYIIEHEH U pa3Mepa MoJA0UIBEI

- HECKOJIbKO RYHKmMO06 no apmupoeanuro d)yHOameHma, '€ BBl MOXKETC OI'paHUYUTDH

MaKCUMAaJIbHO OONYCHUMbBLI Ouamemp 6 nodouiée (TOJIBKO MPH T0A00pe, TIPU MPOBEPKE 3aTaHHOM
reOMEeTPHH IJTUTHON YacTH OrpaHUYeHHE UTHOPUPYETCs). 3a peAKUM HCKIIOUEHUEM IpH rmoadope
BO3MOXHO He coOioieHne orpannyenus no MAX nomycrumomy nuametpy. [lapamerp
3alOMUHAETCS 7S KaXI0M MapKu HHIAUBUAYAIBHO.

- 8cec0a apmupoeams NOOKONOHHUK (UCKTIOYAmMb OemoHHble CeYeHUs) — €CIIA B pe3yJIbTaTe
pacdeta OETOHHOE CEYCHHE HECET Harpy3Ky 0e3 apMarypsl, TO MporpaMMa BCe paBHO YCTAaHOBUT
apMaTypy I0 3aIJaHHOMy MOMEHTY C YU4€TOM 33/IaHHOTO MPOIIEHTa apMUpOBaHus. Taxke s
MIPOCMOTPa ApPMHUPOBAHHUSI TOAKOJIOHHUKA M BKIFOUYEHHUS PUCYHKA B OTUET 3Ta OMIIHS TOJKHA ObITh
BKJIFOYEHA.

- GHEUEHMPEHHOCHCAMDBLIL NOOKOJIOHHUK NPOGEPANb HA U32UO — TIPY BKIIOYCHHON HACTPOMKE
BHELIEHTPEHHOCKATHII MOAKOJIOHHUK Oy/IeT MPOBEPEH Kak M3rudaemslii ajemMenT (6e3 ydera
BEPTUKATBHON CKMMAIOILIEH CHIIBI).

- 6blNOJIHAMb NPOGEPKY HA RONEPEUHYI0 CUJIYy TIPU PACUCTC IUTUTHOM 4acTH (HaJ'II/I"II/Ie rajJJO4KH
BKJIIOYAaCT BBINOJIHCHUC HpOBepKI/I)

- 6blNOJIHAMb NPOGEPKY HA npodaeﬂueanue IIpUu pacucTe IUTUTHOM 4acCTH (HaJ'II/I‘lI/Ie TraJIOYKH
BKJIIOYACT BBINOJIHCHUC HpOBepKI/I)

- asmomamuueckoe 0006aenenue 00NOJTHUMENIbHO20 MOMEHMA OT CMCIICHMUA IMOJKOJIOHHHKA
(COOTBCTCTBCHHO OT CMCIICHUA BCpTHKaHBHOﬁ Harpy31<1/1). HpI/I BBOAC CMCLICHUS IIPU BKJIIOUEHHOM
OIIUH MMporpaMmMa aBTOMAaTUYCCKU YUUTLIBACT JIOMOJIHUTEIbHBIM MOMEHT. Eciin cMeIeHus 3aaHbl



J0 BKIIFOYCHHUA OIILHH, TO 110 HUM I[OHOHHHTCHBHBIﬁ MOMCHT HC YUUTBIBACTCA, IJIA €ro yucTa
HGO6XOZ[I/IMO BOCIIOJIB30BATLCA PCIKMMOM PA3JIOKCHUA HAI'PY30K WJIM ITOBTOPHO 3a4aTh CMCIICHUC

- 6vtnonnenue mpeovosanus nynkma 5.5.27 CII1 50-101-2004 myis rpyaToB ¢ R<151/mM2 (Hanmuuune
raJIoOYK BKJIKOYAET BHIIOJIHEHHUE IIPOBEPKHU)

- péxcum npoeepKu nodcmuﬂalou(ux cjioee

HpOBepKa MOACTUIIAOIINUX CJIOCB ITPU BKIIFOUCHHOM paCdYC€TC OCAAKH BBIMMOJIHACTCA TOJIBKO Ha
FJIY6I/IHy CXKUMaEeMOM TOJIIU, €CJIX PACUCT OCAAKHU OTKIIIOYCH, TO BBIIIOJHACTCA IIPOBCPKA BCCX
IOACTHJIAIOIIHNX CIIOCB.

- yuem gcex KOMOUHAWUIL HAZPY30K 01 PACCUUMbIEAeMOll mapKu ¢ynoamenma. I1pn
BKJTIOYCHHOU OTIIMK TpOorpaMMma MoAOHpaeT pa3Mep MOJOMIBBI M TEOMETPHUIO TUIMTHOM YacTH ¢
y4eToM Bcex KoMOuHarmid. [Ipu OTKITFOUeHHOM OIIIMK pacdeT MPOU3BOIUTCS TOJIBKO Ha OJTHY
(Texylyro KOMOMHAIHUIO).

- npocmomp 3uauenusn Y4 014 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 MOJIb30BATENI0 TAOIUILy ITOIcUeTa 3HaueHus Yu. JlaHHoe
3Ha4YE€HME MCIOJIB3YETCS Ul pacyeTa OCaJKU U IIPH MPOBEPKE MOJACTHIIAOIINX CIOEB.

- MAX oonycmumoe 3nauenue Rep

[Ipu pacuere Rrp no ckBaknHe Bbl MOkeTe OrpaHndnTh MAX BO3MOKHOE 3HAYEHHUE, T.€. €CIIN B
pe3ynbTaTe BeIUMCIeHuH noiydyeHo Rrp npesbimatomee MAX 3ananHoe, B pacuer OyAeT IPUHSTO
3aganHoe MAX nomycTuMoe 3HaueHue. 3HAYEHNE 3alIOMUHAETCS JUIsl KAKI0OM MAapKH.

- Yuem paznonanpaenennocmu momenma u 60Ko60u cuivt

[Ipu pacuere pynaamenTa 3aganubie 3HaueHUss MomeHTa (M) u 6okoBoit crutbl (T) mpuHUMAaIOTCS
BCerJia ICHCTBYIOMIMMH B OJTHOM HarpaBlieHUH. Ecii HanpaBleHUs pa3inyHbl, TO IS y4eTa
pa3HOHANPABICHHOCTH CIIEAYET UCTIOIh30BaTh 3HAK MUHYC U BKJIFOUMTH JIaHHYIO HacTpoiKy. Kakoe
HaTpaBJICHUE SBJISICTCS TOJIOKUTEIEHBIM, a KAKO€ OTPUIIATETIHHOE MOKHO IIOCMOTPETH B JIETEH/IE B
OKHE 3aJJaHWs JOTIOJHUTEIbHBIX HArpy30K Ha pyHmameHnT. Hactpoiika 3anioMuHaeTcs sl KaKI0H
Mapku QyHIaMeHTa.

Hy»XHO OTMETHTP y4eT 3HAKOB B IIPOTrpaMMe HEOOXO MM TOJIBKO JUISl IPABUIBHOTO BHIYUCIICHUS
CyMMapHOTO MOMEHTA IPUJIOKEHHOTO K (yHIaMEHTY:

|T|*h+|M| - 6e3 yueTa pasHOHAIIPABICHHOCTH

T*h+M - ¢ yueTOoM pa3HOHANPaBIEHHOCTH

[Tocne BBIYMCIICHUST HTOTOBOTO MOMEHTA IIPU pacyeTe pa3MepoB MOIOIIBEI HAIIPABICHHE MOMEHTA
MIPUHUMAETCS BCETIa BJIOJIb CTOPOHBI A TIpaBO M Ha ceOs BJI0Jb cTOpoHbI B. bosbiimii Bbu1ET
TUTMTHOM YaCTH BCeria paccunThiBaeTcsi HA MAX kpaeBoe HarnpspkeHue. [Ipy BKIIFOYSHHOM
HACTPOMKe nepel UMeHeM Mapku (pyHIaMeHTa B TaOJIUIe 0TOOpaKaeTCsi CUMBOJI +.

8. Ko3ppuumeHTHI HCIOIb30BAHUS

Koy punmenn! ncnosib30BaHu :



Mapametp |I{03¢. |CHrHan
MecTHaA NPOYHOCTE NOOQKONOHHKMER () 0.00
MPOYHOCTE NOQKONOHHWES HA BHELUEHTPEHHOE CHATHE (pacTAMeHWe) (M) 0.00
MpPOYHOCTE NOOKONOHHWES HA NONEQEYHYID CHMy Ge3 yYeTa NoNepeyHol apMaTypel (Q) 0.43
Mnowans ceyeHWA apMaTypel (As) 0.87
Mpoaon¥KUTeNkHOE PACKPRITME TREWWH B NOAKONOHHKWKE (Tn) 0.80
KpaTKoBpeMEHHOE PACKDLITHE TPEWWH B NOOKONOHHKEE (TK) 0.00
MpoOYHOCTE NAKUTEI HA NONEREYHYID cuy Ge3 NonepeyHon apmatypel (Q) 0.07
MpoYHOCTE NAWTEI HA OeRcTEME warnbanwero MmomenTa (M) 0.82
MPOYHOCTE NNWTEI HA Npogaenveadne (Mp) 0.01
Mpogon#UTENEHOE PACKPEITME TRELWMWH B NNKTE (Tn) M = Mcre
KpaTKkoBpeMEHHOE PACKPEITWE TPEWKWH B NNWTE (TK) M = Mcre
Mpoeepka no Rrp 023

KoaduhrumeHTel MCNonb3osaHnA
3amaiiTs pasMepEl TIACTHEE |

N:0.00 Amm: 044

Al: DOE Q043 Ad: 00

A7 0.05 As05T ) hcpp
Tr:080

A3:00 Te:0.00 AS: 00

Q007 M0.92 ITP:0.01 R:023
To:0.00 TeA0.00

Knuk mprmmkoit mo 3Hauky GhyHIaMEHTa BEIBOJAUT HA SKpaH TaOiHIly ¢ KoddduimeHTamu.

C — MecTHasA IMPOYHOCTH IMMOJKOJIOHHHUKA

N — IpOYHOCTb MOJIKOJOHHUKA Ha BHEIIEHTPEHHOE CxkaThe (pacTsHKeHNUE)

Q — MpOYHOCTH MOJIKOJIOHHUKA MTPU OTCYTCTBUU PACUETHOM MOIMEPEUHON apMaTyphl
As — moma s ceueHust apMaTyphbl

T — mo Tpemune (MPOI0JDKUTETLHOE PACKPHITHE)

Tk — mo TpemnuHe (KpaTKOBPEMEHHOE PACKPHITHE)

[TP — npoiaBnuBanue

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

KoaddunmenTs! ncnonp3oBanus no TpeOyeMoit ATMHE aHKEPOBKH apMaTyphI :

Baor: 0.0 Amm: 00

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

A3 00 Ab: 00

HJ'ISI HHMXXHCETO CCUCHHA ITOAKOJIOHHHMKA :

Anm — AHKCPOBKa apMaTypbl NIOAKOJIOHHHKA I10 I'PaHU AB IIOAKOJIOHHHK
AHI[ — AHKCPOBKA apMaTypbl IIOAKOJIOHHHUKA I10 I'PAHU AB IJIMTHYIO 94aCTb
Bom — AHKCPOBKa apMaTypbl IOAKOJIOHHUKA 110 I'PaAHU B B noaxoJIOHHUK
Bog — AHKCPOBKaAa apMaTypbl NOAKOJIOHHHKA I10 I'PaHU Be IUIUTHYIO 9aCThb

Jlnst cedeHnii umTHOM vactu 1-1...6-6:

Al...A6 — aHKepOBKa apMaTyphbl IUINTHON YaCTH OT yKa3aHHBIX PACUETHBIX CEUYCHUN TUIMTHON
4acTH (pyH/JaMEHTa B CTOPOHY Kpast [TO/IOIIBBI.

Pacuer TpeOyeMoii JUTHHBI akepOBKH MTpou3BoauTcs 1o nocooduto k CIT 52-101-2003 pazgen 5
¢dopmyinsl 5.1...5.3. [lpu pacyere npuHATO apMUpPOBAHKUE TOPSYEKATaHOM U TEPMOMEXaHNUECKU
YIIPOYHEHHOM apMaTypoit nepuoudeckoro npoduis (kraccos A300, A400 u AS00).



KoadduuneHTs! HCmonbp30BaHus 0 TpeOyEeMO ATMHE aHKEPOBKH apMaTyphl SBISIOTCS
MH(OPMAIIMOHHBIMH JJIs1 TIOJIB30BATENS U HE BIMSIOT HA pacueT caMoro (hyHJaMeHTa U OCHOBAHUS
(BBIOOD MpOrpamMMOii OKOHUATEITLHOTO BapuaHTa).

KoadduumeHTs! HCmosib30BaHus 0TOOPAXKAIOTCS C y4eTOM (PaKTHUECKH NMOA0O0pPaHHOM apMaTyphl ¢
Y4eTOM BCeX KOMOMHAIMMU 10 3arpYKEHUsIM (€CITU BKIIIOYEHA HACTPOHKa MEHIO
JOIIOJIHUTEJIBHO- KOHCTPYUPOBATD ITOJAKOJIOHHUK U TNIMTHYIO YACTB C
YYETOM BCEX KOMBHHALIMIA ITO MAPKE).

9. KocBeHHOe apMHpOBaHNe MOJIKOJOHHUKA

L sl |- pacdeTr Ha KOCBEHHOE apMHPOBAHHE MOJKOJIOHHUKA!

% KoceeHHoe apMHpOBAHME OMONOBHKA

HMcxogHbie paHible —8 1 ~Cxema

Oronogok X (MmM); h Qoo
OronogoK Y (MmM):

MnacruHa X (mm);

(o3 361 1002100 ~ | IELCLLD m

Harpyzka :

PezyneTatel pacyeTa
PacyeTHan nnowank :
Ab,max = 1000 x 500 = 500000 mm2

PacuyeTHOe CONpOTHENEHWE DeTOHa :
RbJoc = 810,745 1im2

MAX oonyCcTMMan Harpy3ka -
N=2432231

Cetka He TpedyeTch

10. Menmo «Tpemmub

Kpyrnas nogowsa Ocagka Cedcvmka Cxema  MoMollb

0.4 {mm) - DonycTMMas WMPHMHA HEMNPOADMHMTENEHOMD PACKPLITHA
0.3 (M) - JonycTMMAA WWPKMHE NPOALMEKTENEHOMD PaCKPRITIA

v BRIMONHATE PACYET HE TPEWMHOODPAZ0EaHHE

BEINONHATE pacdeT Ha TpelWHoobpasoBaHke Ha ocoboe codeTaHue (cefcMmia)

11. Menro «CeiicMuka»



wuHel  Kpyrnaa nogowsa OJcagka Cxema Momows I

v Menee 7 Bannoe
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 0TEECTEEHHOCTH

Cnpaska

MNogowsa dyHLEMENTS C NOBEILEHHDH WEPOX0BETOCTHIO
0 - KosdpueHT TPEHWA NOAOWERI MO 0CHOBaHMIO (D - NPUHATL 3BTOMETUYECKM)
v ABTOMATHYECKW A00aBENATE DOKOBYHD CUNY OT MONEZHDI NP NPOBEPKE HA COBMM

v He yuMTEIEaTE NpM Noafope pasMepa NOAOWEL! B MNaHE Ha Gmax ocofioe codeTaHue (CefcmuKy)

bamer 3agaroTces a1 IIOMIa K| CTPOUTCJILCTBA.

He yuumuvigams npu noooope pazmepa nodouénl é niane na Gmax ocoéoe couemanue — B
cllydae BKJIFOUEHHOU HacTpOHKHU MU MoA00PE MOIOIIBBI €CIIN Harpy3ka siBisieTcss 0co0oit
(celicMuKa), TO HE Oy/I€T IPOBEPATHCS BHIMOIHUMOCTD CIEAYIOUINX TpeOOBaHUH :

1) Gmax (kpaeBoe) <= 1.2 Rrp (Il rpynma I1C)

2) Gmax (yrmosoe) <= 1.5 Rrp (Il rpymma I1C)

3) Gepennee <= Rrp (Il rpynma I1C)

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

[Iporpamma OynieT MpoBEPSITH TOIBKO JOIMYCTUMBIN OTPBHIB U HECYITYIO CIOCOOHOCTh OcHOBaHUSA ( |
rpyIna npeaeIbHbIX COCTOSIHH ).

IIpu pacyere pyHIAMEHTA B YCJIOBUAX CeiiCMHUKH pacueThl o || rpynme sBJasiroTcs
He00s13aTeJLHBIMH, IODTOMY NIPHM BKJIIOYEHHOM HACTPOHKE HE00X0IMMO IIOMHMO 0COOBLIX

COUYETAHWMH 321aBATh B KOMOMHATOPUKY HAKPY3KH 0€3 0c000r0 coueTaHusl.

OBWaA NONESHAEA HErPY3Ha gn

MeTogd pacdeTa yrnoBoro GMax M 0TpeBa Nogowss! (Mpu Mb = 0, Ma = 0)

MeH10 Mo3BOJISIET peIaKTUPOBATh cpa3y st Becex PCY Tekymielt Mapku 3HaYeHHUE OOIICH MOJIe3HON
Harpy3Ku U MeTOJl pacyeta yrioBoro Gmax u OTpbIB MOJOMIBBI Cpa3y AJisl BceX PyHIaMEHTOB.

12. Ocanka u KpeH

OxHo HaAaCTPOCK pacdye€Ta OCaJIKu KU KpCHaA :



=" Dcagka M KpeH

[V BoinonuaTh pacyeT ocagn Mpw pacseTe ocagw

¥ BhINCNHATL PACYET KDEHA ¥ yunThiBaTE BMUAHIE

COCEQHUE BYHOAMEHTOE
[~ BuiNONHATL pacyeT npocagku

— Paguyc 30Hbl BNIMAHKWA - 2 I—
MNogbupaTe pazMep

NOACWEL C y4eTomM MAX o R=K1*Hc (rmyfuna
OOMYCTHMBIX | CHIMMAEMON TOMLM)
[T Ocagpkm [ Kpena K1 |1_3 m
MAX ocagka, MM :

MAX kpeH : PyHOaMeHTa)

Hopmatmg—————— K2 - Iz—
i~ CHuM 2.02.01-83
{ CN50-101-2004
' Cn22.13330.2011

Rmax, M : |1I}
TonwwuHa cnos

npu pazouere

DCHOBAHWA, M II

TonwuHa cnea ¥
ABTOMATHYECHN

- - R = K2 * h1 (zarny@neqns

" R =Rmax

YUWTBIBATE PEsYNNOTHEHHE
A rpyHToE |l THNA No
¥ rpyhTa npu paspafoTre L i

NPOCagoYHbIM CEBORCTBamM
KoTnoBada (Tensko gna CMY
BhINOMHATE PACYET

BoinonHATL pacyeT ocagku npocafkl oT cofcBEHHOD
™ wkpena na ocofioe BECA IPYHTE HUHE
COUSTAHUE [CEAcMUED) oTMmeTkM ¥TH




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 MOAYJISE MOKHO TOJ1I00paTh pa3Mephl MPSMOYTOJIbHON MOIOMIBHI C XapaKTePUCTUKAMU

(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 1 (1)yH)IaMeHTI)I IMOJIB30BATECIIb 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 TOPH3OHTATBHBIN Pa3pe3 U BEPTUKAIBHBINA pa3pe3bl M0 TPYHTOBBIM CJIOSIM 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/Ine Ko GUIHUEHTH UCTI0JIb30BaHu). Jlomyckaercs, 4To npu (HakKTUYECKOM

K03 dUIIMEeHTE HCTIOIb30BaHM, 0TOOPaKaEMOM 3€JICHBIM LIBETOM, MOXKET OBbITh MOKa3aH KEJIThIH
1BET. JTO CBSI3aHO C TeM, YTO IpU pacueTe pyHAaMEHTa MPOrpaMMa BHIMIOIHSIET pacdeT 1o
KOMOUMHAIIMAM, Ha4lHasl ¢ epBoi u aasee. [locie BRIMOMHEHUS pacyera Mo nepBoil KOMOUHAINH
IporpaMma Juis Hee 3aloMHHaeT KodphUIueHT ucnoib3oanus. [Ipu pacuere Ha BTOpyro
KOMOHMHAITMHX BO3MOKHO U3MEHEHHUE MporpaMMoi reoMeTpun (hyHI1aMeHTa WM apMUPOBAHMS B
OOJIBILYIO CTPOHY, IPU ATOM JUI IEPBOM KOMOMHAIIMY TIEpECUeT He MPOU3BOIUTCS, 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
0oTOOpa)kaeTcs Ha CXeMe, XOTsI Ha CAMOM MOJKET ObITh 3eleHbIM. J1J1s 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 OTHOCHUTEIILHO 3TON HyJIeBOH Toukn. DaKTHUECKH HyJeBasi TOUKA SBJISIETCS IIEPECEUCHUEM
oceil X 1 Y rjaaBHOW CUCTEMBI KOOPAUHAT.

|
©)

=

- OCH
- CKBa’)KHNHBI

ok

- IPUBS3KH PYHIAMEHTOB

ool <l gl ) ff A 2 2
‘. = - 0TOOpakeHue UHPOPMAIMH [0 MapKaM
Bl

=2 - mpopHCOBKa CKBaXMH, 0a30BBIX TOUEK, OCEi

. - Berunciienne MAX OTHOCUTENIBHON Pa3HOCTH OCAIOK TS 3aJJaHHBIX POCTBEPKOB (HA IJIaHE
oToOpaxaercs kpacHoi nmuHueil). [Ipu 3Hauenuun Oosee Hyas IporpaMMa MpeJyIaraeT BHIIIOJIHUTh
BBIpaBHHUBaHUE 0cajoK. [Ipu cornacum OTKphIBa€TCS HOBOE OKHO :

<. BoipaBHMBaHMWe OCaoK §|
[1] - BLU42 [2] - BLIU1S-necTHrUa pRg B
Amin = 0.6 | Bmin = 0.6 Amin = 0.6 | Brmin = 0.6
A=12|B=12 A=09|B=059
Ocagka = 22.7 Ocagra=28.4
OTH.pazH.ocagok = 0.00452804853 O7H.pasn.ocagok = 000452804858

MakcumansHo gonycTUMas 0THOCHTENEHAA PaSHOCT b DCagok: h.EIEI4

BrINONHUTE NEPECUET BYHAAMEHTA C Gonblwel ocagroi |

[Tonp30BaTenb MOXKET 33/1aTh TPEOYEMYIO pa3HOCTh OCAJJOK U 3allyCTUTh HOBBII MOJ00p pa3MepoB
noIoBkl (hyHIaMeHTa ¢ Gosbieit ocankoi. [locne mogbopa MUHUMAaTBHBIE pa3Mephl 1010 BB
Amin u Bmin nporpaMmoii aBTOMaTHYECKH KOPPEKTUPYIOTCS U UM TIPUCBAUBAIOTCS 3HAUCHUS
MIOJIyYE€HHBIX Pa3MEpPOB MOIOIIBHI.

.| - [I0Ka3 JIMHUAMM ONvpKaliield CKBaXXUHBI Ui Kax 101 Mapku. [Tpu oGHapyxeHun ams
¢dbyHaMeHTa 3alaHHON He OJibKalIel CKBaXKHHBI TPOrpaMMa MPeUIoKUT Iepe3aiaTh CKBaKUHBI
aBTOMaTHUYECKHU.



[
i
g - 0TOOpa)keHUE JIOTIOJIHUTENLHBIX HATPY30K Ha YCTYINbI PYHIAMEHTA U TOTIOTHUATEIBHBIX
IIOJIE3HBIX HArPy30K.

- 0TOOpa)keHUe pajinyca 30HbI BIUSHUS HA (YHIAMEHT IPHU pacyeTe OCAIKH.

ﬁ‘ ‘n - 0TOOpakeHUE IIBETOM I'PYHTOBBIX CJIOEB HA 33JaHHOM MOJIb30BATENIEM OTMETKE

- OTO6pa)K€HI/IC IBCTOM I'PYHTOBBIX CJIOCB Ha SaIIaHHOfI IMOJIB30BAaTCIIEM OTMCTKE, IIPHU 3TOM
III/I(bpaMI/I IIOKa3bIBACTCA TOJIIIHMHA CJIOA OT SaﬂaHHOﬁ OTMCTKH BHU3.

Ecnu 3amannas oTMeTKa HaXOJUTCS HAXKE MOOIIBEI (DyH/TaMEHTa WIIH OTKJIFOYEeHA HACTPOIKa
«PucoBath Ha pa3pe3ax pyHIaMeHTBI», TO QYHIAMCHTHI Ha pa3pe3ax He 0TOOpaKaroTcs.

- OeTbIil MepeuepKHYTHINA KBAJpaT 03HAYAET, YTO OTMETKA JaHa BBIIIE YCThs UM HUXKE JTHA
CKBa)KUHBI.

‘E- MOCTPOEHHUE BEPTUKAIBHOTO T€0JIOTMYECKOT0 pa3pesa. [Ipu nepemeniennn ykasarens
MBIIITKA TTPOTpaMMa aBTOMATHYECKU UITET JABE OMMKaiIe CKBaKUHbBI K TOMY MECTY, TJIie
pacmoiokeH Kypcop (TIpu 3TOM UCKYCCTBEHHO CO3JaHHBIC CKBAXXWHBI HE YUUTHIBAIOTCS ). Enn
HACTPOWKA «YYUTBIBATH CJI0U OJMKANIIMX CKBAKUH BBIKJIYEHA) WIN BIUSIONIAs CKBaXKUHA
TOJIBKO OJIHA MPOrpamMMa YKa3bIBAET TOJILKO OJIHY CKBaKUHY. [lociie Kirka MBIIIKY TporpaMma
pHUCYET pa3pes:

= Cxema pacnosioxenua dyHaamMeHToR g@lgl

Cre.8085 Cre. 5076

@ysnauesr 114 (sepx -1,12, w -4,12)
Faccromsrs wasly CKESsiwsuR 42,7650

Ecnu KITHK MBI TPUXOTUTCS Ha H300pakeHre pyHIaMeHTa, TO Ha Te0JOTHYECKUi pa3pe3
HAHOCHTCS pa3pe3 GpyHIaMeHTa (P YCIOBUH, YTO pacyeT pa3MepoB MOAOMIBEI (HYHIAMEHTa
BBIMOJTHEH).

Buumanue! I'eonoeuweckue paspesul I’lpOZpClMMOIZ CMPOAMCA C Yy4emom pa3noco Haniacmoeanusl
SPYHMOB nNO 6blCONTHbBIM OMMEMKAM. B crydae, eciu 6 CKeANCUHAX 6Cmpedaromcs Hecoenadaiomue
CJIOU UJIU OHU PACHOJIONHCEHDBL 8 PA3TUYHOM nopﬂdke HeobX00UMOo npoeepsamos npasuibHocnlb
nocmpoOeRus paspe3os, CeEPAACH C ce0JI02UYECKUM OmY4enom, m.K. alicopumm npocpammbl MOoiHcem



He co8nadams ¢ MHeHUeM 2e010208. B amom ciyuae HeoOX00UMO co30a8amy UCKYCCMBEHHbIE
CKBANCUHBL U PEOAKMUPOBAMb UX, NOCIE Ye20 Npuoasams UM CMamyc paboueli CKeadCuHvl —
nepeumeHo8ams, yopaes u3 HA36aHUsi CUMBOIL « *», 1Ub0 cpazy co30amsb OONOIHUMENLHYIO PAOOUVIO
cksaxcuny. Cozoanue OONOIHUMENbHBIX PADOUUX CKBANCUHBL NO3BOJISIEM NPOcpAMMe 00CMOo8epHee
cmpoums 2e07102u4ecKue paspesoi.

- CO3JIaHUE UCKYCCTBEHHOM CKBa)KMHBI. VICKycCTBEHHAs! CKBaKMHA CO3Ja€TCsl HA YCMOTPEHUE
HOJIb30BATENS B CIIydae, €CIIU I0J] HOJIO0IIBOH (hyHAaMEHTa IPYHTOBBIE CJIOM PACHOI0KEHBI
OTJIIMYHO OT CKBaYXHHBI K KOTOPOH MPUBs3aH pyHAaMEHT. PacrionoskeHne rpyHTOBBIX CIIOEB MO
KaX/IbIM (pyHITaMEHTOM MO>KHO MPOCIIEUTD, BHIIIOJHUB T€0JIOTHUECKHE pa3pesbl. K mMenun
CO3JaHHOM MCKYCCTBEHHOM CKBaKMHBI JOOABIISIETCS CUMBOJ «*).

:;‘-

N

=3 - mpocMOTp 3aaHHON paboueii oOnacTn

= - MPOCMOTp BCEH CXEMBI PACIOJIOKEHHUS HYHTaAMEHTOB
e

i S |

- 3aJlaHNE HOBOM paboueli obmacTu. 3aanue padodeil 00JacTH MO3BOJISIET TOJIB30BATEIIO
paboTaTh UCKITIOYUTENHHO ¢ (PyHIaAMEHTAMU U CKBaXKMHAMU, PACTIOJOKEHHBIMHU B 3TOM 001acTH.

BHUMAHMUE! ITpu 3TOM Takue KOMaH/bl KakK:

UTHOPHUPYIOT PYHIAMEHTHI U CKBaXXUHBI, PACIIOJIOKEHHBIE 3a MpeaenamMu padoueil obiacTtu.

=]
=

- TabJIMLa JOMOJHUTENBHBIX 00bEKTOB. OOBEKTHI MOXKHO UCIOJIB30BaTHCS HA HATJISITHOCTH
oTtoOpaxeHus cxembl GyHnaMmeHTOB. OOBEKThl HUKAK HE YUYUTBHIBAIOTCS IPOTPAMMOil IIPHU pacyeTax.

“ | - yBenu4eHHE MaciiTaba n3o0pakeHus (JieBasi KJIaBHUIIIa MBIIITN) ¥ YMEHBIIIEHUE MaciiTadba
n300pakeHus (MpaBasi KJaBuIa MeIn). Eciin cxema cmarmTabupoBaHa, TO MOCIE OTKITFOYCHHS
pEeKMMa MacCIITAOMPOBAHUS N300paKEHUE MOXKHO IepeMeNlaTh, YACPKUBask KJIABHUIIY MBIIIH.

T8 . #
TlocIIe BHINOIHEHHs KOMaH 2% | == IIpU HaBEJICHUH Kypcopa Ha pyHJAaMEeHT ero u3o0paxeHue
BbIIENIsIeTCS. B 3TOT MOMEHT Ha)kaTHEM JIEBOIl MU MPaBOM KIIABUILN MBIIIH MOXHO
aBTOMATUYECKU MEPEUTH K TEKYIIEH MapKe B IIIaBHOE OKHO MPOrpaMMbl, TM00 B TaOIUILy C
KoopJauHaTaMu (pyHIaMeHTa.

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

1) Pacuer Ha TpeIMHOOOPA30BaHKE BBIMOIHSICTCS U3 YCIOBUS apMUPOBaHusl GyHIaMeHTa
apMaTypoi epUOIMUECKOro MpouIs.

2) He npon3BoauTcst pacyeT Ha MECTHOE MPOJIABIMBAHUE U MECTHYIO IPOYHOCTD OT 33J[aHHBIX
M0JIb30BaTEJIeM MECTHBIX Harpy30K Ha yCTynbl (hyHIaMEeHTa. DTH Harpy3KH YUUTBIBAIOTCS
IIPU pacyeTe pa3MepoB MOJOUIBBI (yHAAMEHTA, a TAKXKe NP pacueTe MIUTHOW 4acTh U
MOJIKOJIOHHHMKA N0 MaTepuaiy. [IpoBepka Ha 0OpaTHBI MOMEHT IJIMTHOM YacTH C y4ETOM
JOTIOJTHUTEbHBIX HArPy30K IPOU3BOIUTECS, €CIIU B OKHE 3a/1aHUs JOTIOJHUTENBHBIX
Harpy30K 3Ta HaCTPOMKa BKIIIOUECHA.

16. PenaktupoBanue gaiinos *.FUN



Pe3ynbraThl paboThl B IpOrpaMMe COXPaHSIOTCS B (aiiie ¢ paciumpenuem fun. BayrpenHuii
dopmar (aiina nmpencraisier co60i TEKCTOBBIHN ¢aits. C TOMOIIBIO JIF0OOT0 MTPOCTOTO TEKCTOBOTO
penakTopa MOKHO BHOCHTh U3MEHEHHUS B coJiep kuMoe (haiina, kacaronuecs 0a30BbIX TOYEK, OCEH,
PacIoNIOKEHUS CKBKMH U PACIIONONKEHHS (PyHIAMEHTOB, IIPU ATOM HYKHO COOIIOIATh
CIIeAYIOIINE TIPaBUIa :

1) Tlpu coxpaneHus Qaiija nocjae peIakTUPOBAHMS HE JOMYCKACTCs 3alUCh B (Daiil TECTOBBIM
PEOaKTOPOM CBOMX CIIELUAJIBHBIX CHMBOJIOB

2) He caenyer Hapymiath TEKYLIHA TOPSIIOK 3aaHUS TAHHBIX

3) Ilpu mobGarieHre HOBBIX 0a30BBIX TOUYCK, OCEH HEOOXOAMMO HA COOTBETCTBYIOIICE
KOJIMYECTBO YBEITMYMBATH 33JaHHOE B ATOM (paiiie oOriee KOJIMIeCTBO TOYCK U OCEH

4) JloGaBneHHEe HOBBIX MapoOK ()YHIAMEHTOB HE JIOMYCKACTCs

Jlist 6bICTPOTO TIOMCKA B (paiijie NCHOIB3YIOTCS CISAYIOIINE METKH :

###>>>1 — 0a30BbIE TOUKU

HH#H>>>2 — ocn

H###>>>3 - CKBOKUHBI

H#HH#>>>A — pyHIAMEHTHI

###>>>5 — pe3ynbpTaThl pacueTa (JaHHbIE IPOrPaMMOM HE YUTAIOTCH)

17. llpocmoTp pemaroniero ¢pakropa, onpeae/siiouero NPUHATHINA pa3Mep MOI0LIBbI
npu nogdope

Pa3mepsl momomBsl (hyHIaMEHTa 3aBUCAT OT CIEAYIOIUX (aKTOPOB :

- HECKOJIbKO mpoBepok mo Gmax (Rrp)

- MAX 10nyCTUMBIN OTPBIB MOIOIIBBI

- hopMa S0Pl HATPSHKEHUS TI0JT TTOAO0MIBOM (B HEKOTOPBIX CITyJasiX)

- MpOBEpKa MOACTUJIAIOIIMNX CJIOEB (€Clu He OTKJII0UEHA MOJIb30BaTEIEM)

- IPOBEPKH T10 HECYIIEH CIIOCOOHOCTH OCHOBAHUS (Ha 0c000€ COUCTaHHE)

- MAX nomyctumast ocajzka u KpeH (ecim BKItoueH ydeT MAX J0MmyCTUMBIX 3HAUCHHUH TIPpH
moaoope)

- COOTHOILICHHUS CTOPOH (3aJaeTcs MOJIb30BaATENIEM)

Jliia mpumepa, eciiu mporpamma MpuHsIa OKOHYATEIbHBIA pa3Mepbl MOJOUIBEI 3X3M, ISl TOTO
YTOOBI TOCMOTPETH Pelaouil GaKkTop HEOOXOAUMO BBIMOIHUTD CIEAYIOIINE JeHCTBUS:

1) 3amaTh MUHHMAaJbHBIC CTAPTOBBIC 3HAYCHHUS Pa3MEPOB MOAOIIBEI AMIN u Bmin
(dbyHIaMEHTa 9yTh MEHBIIIE, YeM MOJyUYEeHHBIN pa3mep, Hanpumep 3x2.7m. [Ipu sTom
HE00X0IMMO 3a(pUKCUPOBATH UX, T.€. 3AMPETUTh MPOTrPAMME BHITIOJIHATH IEpedop
pa3MepoB MOJOIIBHI:

™

Amin,Bmin

2) Ecnu BBIKITIOUCH pacyeT ocajku (KpeHa), Hy)HO 4To0bI HacTpoiiku yueta MAX
JOMYCTUMBIX 3Ha4eHUH Tpu noA0ope ObUIM OTKIIFOUEHBI

[Tocne 3TOro HEOOXOIMMO BBIMOJIHUTH pacyeT TeKyIlel Mapku. B pesynabTare mporpamMMa B
TabauIe 0TOOPa3UT MPUUYUHY, [T0 KOTOPOH HE MPOXOAUT 3aaHHBIN MOJIb30BaTENIEM pa3Mep
MOJOLIBBI.



18. Tab6au1a HATPY30K — IKCIOPT B ABTOKA[

AP )

A4
TABMMUR C HEMYSKEMM. | _ pepeparus (aiina floads.Isp B paGouyro nanky nporpammet. Daiin MOKHO

3arpy3uTh B aBTOKa . Mcronnenue daiiia B aBTOKa e NPOPUCOBBIBAET TaOIIMILy C HATPY3KAMHU Ha

(dyHIaMEHTBI.

3arpy3ka ¢aiiaa floads.Isp B aBTokan

[epen mepBoii 3arpy3koii ¢aiiia B aBTOKa HEOOX0AUMO OJIUH pa3 BBHIIIOJIHUTD CIIEIYIONINE
HaCTPOMKU:

1) wmeno aBrokana CEPBUC — HACTPOMKA

Paopmat Pucoeanme  Paszmepel Pegakr  Mpoekt  JoOkymeHTaumA  Exp
(3he @ CTaHAaPTEl OPOpMAEHIA b GosT :
BuzyaneHaa npoeepika )

33HOED ERIOpaTE D326l A3HHEN KIHIUEERD S3METOK
PacuneHmTe AD-00bEKTEL..,

Opdorpadgma
BEICTPER BEIGOP...
MopAACK CNEA0EaHMA
CBELEHMA

IMzENEYEHIE STRMOYTOE. ..
CEOACTES

LieHTp ynpaEneHida

OKHO MHCTRYMEHTAMEHET NANMTP
AMCneTuep NOAWMEDK
MHOPMALMOHHAA NamMTpa
CeAze CBEA

AucneTuep HabopoE NoOMETOK

MPMNOHEHWA. .
MakeT. ..
Makpock
AUtOLISP

MzobpaeHe

MrMeHoBaHHER MCH. .,
OpToroHaneHee MCK
MepeHecTin NCK
HoeaA MNCK

MacTepa

PE3MMEl PIACOESHMA. .
MnaHWeT

ApanTalA

HacTpo

2) B OTKpHIBIIEMCS OKHE BEIOpath BKiIanky ®AMJIIBI, ciucox ITYTh JOCTYIIA K
BCIIOMOT ATEJIbHBIM ®AWJIAM u HakaTh KHONKY 100aBUTH



i iHacTpokka

Terywuil npoguas;  acad Tekywui prcyHok:  Drawingl.dwg

‘:Paf"iﬂbl|3|<paH Otepemue/Coxpadenue | MevareTlySmukauna | CucTera | MNonezoeatensckde | MNocTpoequs | By 8 #

MyTH docTyna, MMeHa $akinoe W Nanku9:

% M YTb 40OCTYMA K arOr 3T enbHEIM

=

B3

fnar: O=ap...
% MyTe NOMCKE PABoYMK BCMOMOr&TENEHE $EAN0E
. - T e |
YTk AOCTYNA K ApEHBEPatd YoTPoRCTE

-

HHTb A0CTYNE K Palinam NpoekTos

=2l

HnamTe
E MieHa Palinoe MeHD, CNPAEoYHON CHOTEME! H AP,
ﬁ WreHa dafinoe TEKCTOBOro pelaKkTopa, CA0Bapa | WPWGTOE Beepy
E MieHa gafing NEYaTH, NPOrParkEl SOHOEDH MEYSTH W PA3LENa NPONora 5
HH=
ﬁ [MyTE K BCNOROrATENRHEIR $EFANSM NEYETH
% MManka anA ¢aing aETOCoRPaHEHHA e aHOBMTE

% Manku anA ansGaMoE UBETE

=2

% MON0MKEHME UCTOMHMEOE LaHHBI

=

ﬁ MapareTpel WabnoHoE

-

% TMankM © Painard MHCTPYMEHT SEHEI NEAKTP

2l

% PacnonoseHuqe dafina sxupHana

[P Manka 00 $aig KUDHANG NeYaT/mGnKaLMA M

=

[Manku, & koTope SutoCAD 0omKeH MCKATE $alel WRHETOE, MEHHD, NRMA0HEHMI,
PMCYHKOE AR BCTABKM, THMOE AMHMWEA M 06PA3U0E WTPHXOBKM, BCAW M HET B TEKYWEH Nanke.

[ kK H OTrEHa ] MpMMEHHTE
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% MyTe pocTyna K gpaieepam yoTpoicTe Y CTEHOBWTE
MyTe QoCTyNa K ©afiMam NpoexTos
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FEANE HACTPOA KA

)

MmeHa @alinos cnpaski M Apyrix ©alinog

WmeHa ©ainoe TeKcTOEOMD pegakTopa, CroEapA U WPWEDTOE

B

Wmera daina nevam, nporpaMMel ©OHOECH NEYaTW M pasaera Nnponora

)

]
1 i

n}-Tb K BCNOMOMaTenNEHE M $3Aram neuam

“
< | >
Vi@xuTe nanw, B koTopex AutoCAD formseH BEENOMHATE NOMCK WPWSTOE ANA TEKCTA,
DEAN0E HACTPOM KM, NOAKMCYESMEX MOLYNER, YepTexXed ANA BCTAEKA, THNOE MAHKA KW
WaBnoHOB WTPMXDEKA, KOTODEIE OTCYTCTEYIOT B TEKYWEN Nanke.
QK l [ Ctmena ] [ MprmeHnTE ] [ Cnpaeka

4) naxmute [IPUMEHUTH OK

[Tocne Toro kak ¢aiin floads.Isp crenepupoBan B mporpamMme ero MO>KHO 3arpy3uTh B aBTOKa/I.
Jlnst aToro B KOMaHAHOM cTpoke Habepute komany (load "'floads") n naxxmure Enter.



| WUETEW, | McT| £ 1 McTS £

KomMaHOa:

KA®MTE NpAEBHM EBEDHHEMM vVDon Tabmos

1192.1834, 328.5237 , 0.0000 WA CETKA) OFTO| OTC-NOMN:

VYKaXuTe MpaBblii BEPXHHUHA yroJl TAOIUIBL.

TGBK‘H/H_LO POCUHES THEIX HOMPIZ0K

Mapka F.T Mo, T Mb,TH Go,7 | Gh,T
5]=! 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

Tabnuia Oyner oTpucoBaHa.

BHUMAHME! Ilepen 3anmyckom ¢aiina floads.Isp 8 ABTokase y TEKyIero TeKCTOBOr0 CTHJIS
(oH OyzeT MCIOIB30BaH MPHU CO3TAHUH TAOJIMIIBI) 3HAYECHUE BBICOTHI TEKCTA JIOJKHO UMETh
HyJieBoe 3HaueHue | Eciy B BallInX TEKCTOBBIX CTUJISIX BBICOTA TEKCA HE paBHA HYJIIO, TO
PEKOMEH/IyeM CO34aTh HOBBIN TEKCTOBBIN CTUJIb C BAaIlIMMU HACTPOMKAMH U BBICOTOM TEKCTA,
PaBHOM HYJIIIO, HO UCIIOJIH30BATh €r0 TOJIBKO JIJIsi BCTABKU TAOJIHIIBL.

LsfaliEN Cepeuc PucoBaHMe  Pasmepel  Pegakr

AMCnETUEp CTINEH. .
AMCETUEP 3KPaHHL MPEACTSENEHVIA. ..

¥NpagneHe CNoAr 4

KaTanor HecyLLpy =NeMeHTCE, .,
MaCTER CTMNER HECYLLME SMNEMEHTOE, .,
3a83Te HECTAHASPTHEIA Mpodkne

MacTep cTHnel AD-pasMepos. ..
C1inu AD-pazmepos...
PazmepHEle CTHM,..

MacTep BUONMOTEUHEL 3NEMEHTOE. ..

MHOMOEAA0ERIE NOKLA 4
Enoki 4 :
Fl TekctoBbie cTHAM ? E|
AD-npodiinid 4
e (e
OrMcaHma MITEQWMIAN0E. .. M
~ standard2.5 £ [ Hoseii.. ] [I'IepewMEHUBaTb...]
OMMCEHWA ENACCHGMKELLMA, .
i}
CTMMM TaEMAL, .. R [ Copaexa_|
. Hauepranue: Bricora:
TeKCTOBEIE CTHMM, .. Hh i Fr
MapaMeTpkl ERHOCHA. . & weskd shi i 0.000
OTDﬁpa)KEHHE TOWEK, .. [ MenonesosaTs Goikwo w9t
. JpperTEl Ofpazey
CTHAM MY ETHAMHMM,
’ [J Nepesepryreis Crenene pactsxeris; | 0500
Leata... [] Crpaea Haneso Yron Haknona: |15.00 —A Q‘Sbf{ﬂ
Tkl FMHRA,

BBCa AHL.. [ BeprukaneHsii AaBbCCD




19.  Harpy3ku Ha ycTynbl (pyHaaMeHTa ( OT MOJIe3HBIX M0J0COBBIX HATPY30K Ha
MOBEPXHOCTH, BKJIOYAasi PABHOMEPHO pacinpe/ieJieHHbIE, OT peaKIui
(pyHaameHTHBIX 0aJ10K, Beca CTeH U poyee)

Camblil mpocToit ¥ OBICTPBIN CLIOCOO 3a/1aHuUs NIOJIE3HON paBHOMEPHO PacHpeesIEHHON Harpy3Ku
10 BCEX MOBEPXHOCTH (CO BCEX CTOPOH OT (hyHAaMEHTa) BO BpPEMs pEIaKTUPOBAHHS
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
BuicoraT nyduHa : |2a‘2.l:l I'u'lh:|155 |1
Ta:|6.5 1

Th:|6.5 1
B : 3016011

Cp. BecNones:.: 23 "

Feonorua:

I'ne 31/M2 nmose3Hast paBHOMEpPHO pactpeznesieHHas Harpy3ka JII mo Bceil MOBEepXHOCTH.
Ecnu nonesnast Harpy3Kka MpHJIOKeHa He CO BCEX CTOPOH WJIM Ha YCTYIIbI, HJIN MOJIKOJIOHHUK
(dbyH1aMeHTa NPUII0KEHBI JOMOJIHUTENbHbBIE HATPY3KH, TO BOCTIONB3YHTECh PEKUMOM

PEeAaKTUPOBAHUS TAKMX HAIPY30K — KHOIKA J .

[+ Monoca

> <

[ Monoca

Monoea |
qn3i = ﬂ ﬂ < {nd

[+ Monoca

YciioBHO 30Ha BOKPYT (pyHIAaMEHTA MOJiesieHa Ha 4 CeKTopa, B KAXKJIOM U3 KOTOPBIX IEHCTBYET
TIOJIE3HbIE HATPY3KH CIHI oo .C|H4. Ecnu BKITIOUEH nepekitoyaTens moJoca, Harpys3Ka

IIPUHUMACTCA HOHOCOBOﬁ, €CJIM HET, TO paBHOMCPHO pacnpeneneHHoﬁ B
COOTBCTCTBYIOILIEM CECKTOPC.

= .
. KOMUPOBaHUE M BCTABKA YK€ 3a/IaHHBIX JAaHHBIX 110 HArpy3KaM IO JPYroi Mapke
¢dbyH1ameHTa.

YYHTBIEATE
ECEeraa

i noneiHyw
HArpyiKy

gqnl..qnd npu pacuere (pyHIaMEHTa HATPY3KH C|H1 .e .qn4 OyayT BCerna y4uThIBaThCA.



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 (pyHAaMEHTa Harpy3KH CIl'Il .o .q114 OyAyT y4UTBIBATHCS TOJIBKO

- BBIYHCJICHUE HArPy30K Ha YCTYIBI OT IOJIE3HBIX HATPY30K M MX

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 PyHIAMEHTA OT peakiuii (PyHIaMEHTHBIX OAJIOK, 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 Harpyska pacIioJIOKEHaA 3a IMpeaAcjiaMunu (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. monp30BaTesb 3apaHee HEe 3HAET KaKOH pa3mep MOAOMIBHI (pyHIaMEHTa OyAET MOJIy4eH 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 3HAKOM «1, - Harpy3ka oT nosuiuu Y CTPEMUTCS K KParo
TOIOTIBEI

Harpy3ska 4 : pasmep A 3agan 3BHAKOM <«-» 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, IIPHUJIOKCHHBIC
Ha 3aJaHHBIX ITOJIB30BATCIIEM YUYACTKE, IIPHU 3TOM JIA OOKOBOI CHJIBI HCO6XO,I[I/IMO YKa3bIBATb
BBICOTHYIO OTHOCHUTCJIIBHYIO OTMETKY ITPHUJIOXKCHU A CUJIBIL.

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

- - YAQJICHUC CTPOKHU

{+ YuntbiBath BEEra NOAEIHY - py pacyere (dbyHIamMeHTa Harpy3Ku, 3aJlaHHbIE B TaONUIIE,
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 MPOTrpaMMBbl IIOCTPOEH TAKHUM 00pa3oM, YTOOBI CKOPOCTh BHIYMCIICHUH OblIa
MakcuManbHOU. CHavana mpou3BOIUTCS MOI00P Pa3MEPOB MOIOMIBEL, TIOTOM BBITIOTHIETCS
KOHCTPYHUpPOBaHHE IJIMTHOW YacTH. 3HaYeHHE OOKOBOM HArpy3KH Ha (yHJAMEHT OT TOJIE3HOM
Harpy3Kd 3aBHCUT OT T€OMETPUH TUTMTHOHM yacTu. Tak Kak Ha cTaauu Noa00pa pa3MepoB MOOIIBHI
reoMETpHS IJTMTHOM YacTH ellle He U3BECTHA, pacuyeT OOKOBOI HArpy3KH OT MOJIE3HON
MIPOU3BOIUTCS YIPOILEHHO C HEOOIBIIUM 3armacoM. Eciu mosib30BaTento He0OX0 MM TOYHBIN
pacdeT OOKOBOM HArpy3KH OT MOJIE3HOH, TO HEOOXOUMO BBIIIOJIHUTH PACUYET B CIEAYIOMICH
MOCIIEIOBATEIHHOCTH :

Mnau | A-A | B-B |

1) BBINOJHUTH pacueT GpyHIaMeHTa — JT00ast U3 KHOMOK
3TOM BBIOPATh HY)KHBI BApPHAHT KOHCTPYUPOBAHUS

, IpH

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

3) BCTaBUTH B TAOJHUILY PE3yJIbTAThI MMOCICTHETO PAacueTa TeOMETPUH TUIMTHOM YaCTH:

BHECTH gaHHEE
MaC e HE o
pEcHeETS

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

5) BKJIIOUUTH BapuaHT KOHCTpyHpoBaHus I'eomerpusi pynaamenrta (3axaHHas
IJINTA)
[Tocne Toro xak 3ajjaHa reoMeTpHs INIUTHON YacTH pacyeT OOKOBOM Harpy3ku OT MOJIE3HON OyAeT
BBITIOJTHEH C YU€TOM 3aJJaHHOU TeoMeTpur TINTHOM yactu. Eciu ms pynaamenTa 3amaHo
HecKoJIbKO PCY, TO Hy’)KHO BBIITOJIHUTH MYHKT 3 I Kaxao0u ctpoku PCY.

20.  3arpy3ka JaHHBIX 10 reoJioruu u3 gaiina

[Iporpamma 1mo3BoJIET 3arpy3uTh JAHHBIC 110 T€OJOTHUH U3 OTACIbHOTO (aitia (mepeuens U,
COCTaBbl CKBaYKUH, TaHHBIE IO MPOCAJIKE, KOOPAUHATHI CKBaXKUH ). Daiiin MOKeT ObITh CO3/aH B
J000M MTPOCTOM TEKCTOBOM peaakTope B popmare TXT. Ilpumep takoro daiina
(Gipro_fundament_geo_data.txt) cmotpute B manke nmporpammsl. [Ipu co3manuu daiina
HE00X0IMMO cOOII0IaTh OIIpeIeJICHHbIE IPaBUiIa, OTMCAHHBIE BHYTPU CaMOT0 Eaﬁna B BUJIE
KOMMeEHTapueB. 3arpy3ka (Qaiisia BbIIOIHSIETCS B OKHE CKBKUH KOMaHAON

Crpykrypa (aiina nomkHa ObITh cO3/1aHa B CIEAYIOUICH MOCIeI0BaTeIbHOCTH:

gipro_geo_element_start — ormmcanue UI'D

1, 3acemka_,0,1500,7500,1.89,30,0,0.27,ueT,1,1.89,30,0,150r,509,50b,0,0,0
2,UIs2_1,0,1320,7500,1.89,20,1.9,0.3,xer,5,1.89,20,1.9,100r,100g,100b,0,0,0
2,UI's2_2,0,1320,7500,0.92,20,1.9,0.3,xert,5,0.92,20,1.9,150r,1509,150b,0,0,1
gipro_geo_element_end

gipro_geo_skvaj_start — onucanue CKBaKHH
1,2,-20,-1000,3,1,900,2,2000,2,7500
2,2.1,-20,-1000,3,1,900,2,2000,2,7500
gipro_geo_skvaj_end

gipro_geo_prosad_start — ormucanue mpocagovHbIX CBONWCTB
1,1,1,0.5,10,0.011,0.012,0.013
gipro_geo_prosad_end

gipro_geo_XY_start — koopIMHAThI CKBOKUH
0,0



1,100,2000
2,57000,41900
gipro_geo_XY_end

Ecnu y Bac, Hanpumep, HET IPOCAOYHBIX CBOMCTB, TO B (paiie OyAeT clieyromias 3aimch:

gipro_geo_prosad_start — onucanue mpocagovHbIX CBOWCTB
gipro_geo_prosad_end

Jlnist yCKOpeHUs 3alI0THEHUS TaHHBIX B (haiiyie peKOMEH IyeTCsl HCIIOJIb30BaTh, HAIIPUMED,
nporpammy EXCEL u Haxoasmmiics B manke nporpaMMsl Gaiin cocmae ckeaxrcun.xls.

MaHenu HHCTPYMEHTOE

cs [ fe | 43534
A B E D E F G H | a K L M N 0
1 Koopa. Koopa. Abe. Koamuecteo 1 2 3 4...
Ns cKB. OTMETER MARCHMATBHO BoTovIO C10EE MOTTH., MM o . o - o -
X, Y, aar YeTBA BO3MOEHAA Aeymop NI NI - il - NI -

2000 1 3000
2000 1 1000 2 3000

25964 43334 1 31336 32326 31054
26934 43343 323.36 32326 31054 4

%

1000
1000

RN
[

JpoOHast yacTh JOKHA OBITH OT/IEJIEHA OT 1IE€JI0M YacTH YKCiia TOYKOM. /{7151 3TOro B cucteme uepes
Ilanens ynpasenenus —> A3b1K u pecuonanbnbvle CmaHoapmsl YCTaHOBUTE B KAUECTBE
pasaenuTens TOUKy:

Hactpofika perHoHanbHbiX NapaMeTpoE

Hucra | Oeressian epnvus | Bpema | Oata

Ofpasu

Monoxc: |123 456 789.00000000 | Owpwu.:  |-123 456 733.00000000
PasgervTens uenoit v apoBHoi vacm: | w
KonwecTeo apoBHEX sHaKoE: g
Pasperitents mynn paspRaoe: v
KonmyecTeo undp B rpynne: 123 456 785 w
[pr3HaK OTPHLATENBHOMD YUCTE: - v
PopMaT OTPULETENEH BIX YMOEM: -1.1 ~
Eweon Hyned B Havane wicra: 0.7 w
Pasaeritent 3neMeHTOE ciMcka: : v
Cucrema egiHML MeTpuyacran A

[ OK ] [ Otmena ]

JIu6o ycranosute popmar siueexk B EXCEL xak TeKCTOBBIN U MPOU3BEIUTE 3aMEHY 3aMsATOM Ha
TOYKY.

Taxke pekoMeHyeM IIpY BbIJA4M 3aJaHUN HAa MHKEHEPHO-T€0JIOTUUYECKUE U3bICKAHUS BIIUCHIBATH
B 3aJJaHME 3all0JHeHue Qaiina cocmas ckeaxcun.xls, T.e. hailnn 3anoaHAETCS T€0JIOTaMH U
OCTaHeTCs TOJBKO AKCIOPTUPOBATh JaHHBIE B (ailsl ¢ TaHHBIMHU 10 reosoruu. B daiine cocmaes
cKeadcun.xls TpUBEIEHO 2 KOJIOHKH ¢ oTMeTKamu YI'B: ycTaHOBUBIIMIICS U MaKCUMAJIbHO
BO3MOKHBIN. [lepesr IMITOPTOM HEOOXOIMMO BBIOpaTh KaKyto KOJIOHKY BbI OyJieTe UCIOIb30BaTh B
pacyerax M yIaluTh HEHYKHYIO0. TOUHO Takke yIaauTe ABE KOJOHKHU C KOOPAMHATAMU CKBaXKUH.

I/IMHOpT BBITIOJIHACTCS B CJ'IGIIYIOH_[Cﬁ noCiaca10BaTCIbHOCTH



1) Vnanenue HeHyxHOU KooHKH ¢ YI'B, Hanpumep KoloHKH ¢ yctaHoBUBIIUMCcs YI'B:

- BBIIEJIEHUE KOJOHKHA
- BBI30B BCIUIBIBAKOLIETO MEHIO MPABON KHOIKOW MBIIIU
- ylaJeHue

FnasHaa EcTaeka PazmeTka cTpaHuLub PopMynel AaHr
|pagka~ Bwa~ Beraska ™ PopMart CepeWc ™ daHHeeE v
LR BAR|VE 2R @

KK U EE = -5 osuwwi - |58 % oo
TimesNe - 10~ A" 57 B3 o opp f

- =
Ax«Eu-o-A-wal [
B c D E E
Ajc. 4 Brpesate 5o
TMETER yeramoael -2 Konuposats
yeTRR .
[ BeraeuTe
325.36 32026 CReuMancHan BIaEKa., n
Bcraeute
¥AanuTe

OHUCTUTE COAEPKNUMOE

'ff‘ DOPMAT A4EsK..
LLUnpKHa cTonBLUa...
CEpEITE

OTobpaznTe

AmnanoruuHo YAQIUTE IBE KOJIOHKKU C KOOpAWHATaAaMU CKBaXHH.

2) BeigencHue BceX YHCIOBBIX 3HAUEHUI M KOMMMPOBaHUE B Oy(dep 0OMeHa Ha)KaTHeM KITaBHIII

Ctrl+C wnm xuonku =

3) BcraBka CKOMMPOBAHHBIX 3HAUYEHHUH B TEKCTOBBIH (a1 ¢ TaHHBIMH 10 TCOJIOTHH:

"% IT OnwMcazEMe cxEazmH — Tabmaua 27
"4 Mpy oONMCaHWMKM COCTaBa CKEa=EMH, eciM YI'B NpoXoOWT Yepes OoOMH CIoM, To OEeNMTE €00 Ha OE2 TMODa TpYHTa (BuIme M HimEe
"# BEOSEMET CNOW C MeeHem WIS (vam MTS onpemenseTcH no Homepy WIS) M= crpoEM c© ofo3HAUeHMEM E EQHIE CTDOEM EBrme/ Hio
"$# OTMETHE BOOOYIOODE OOMEHE HaXOOWTECR Ha TRAHEMIE Croes"
"% HomMep (mmMA) crBammeEx, AfSc.oTM.ycTem, AfBc.oTM.YTE, AfSc.oTM.EOOyOOpa, KOMMYECTEC ciaoeE (He Gomee 30), =Homep MI'3,
"% HOMEp CHES®MHN I2O0BAThH HMCAOM, SCHM & MMEHEM CHKEQEMHEN NOMCYTCTEYDT TEKCTOEBME CMMEONN, TO 3aOEATE MMA E KaSmuxax'

gipro_geo_skvaj_ start
1,2,-20,-1000,3,1,900,2,2000,2,7500
"cks.2",2.1,-20,-1000,3%,1,900,2,2000,2,7500
gipro_geo_skvaj_end

[Tpu BcTaBke ganubix u3 EXCEL uncna aBTomMatudecku pa3aenstorcs Tadysiueii.

KomnupoBanue koopAHHAT CKBaKWH MPOU3BOAUTHCSA B TAKOM K€ MOPAIKE, HAUWHas C MMyHKTA 2, T.€.
BBIJICJICHHE TIPOU3BOIUTD TI0 MIEPBBIM TPEM CTOJIOIaM (MMsi, KoopauHata X, kKoopauHara Y).

"¢ IV OnMCcaHME HOOpOMHEAT CcEEa=MH — Tabmmma 4"

"¢ CMEmMEHME HOODOWMHAT ONE ECEX CHEa®MH no X, Y7
"$# Homep (14A) CHEQ®MEH, KooOMHaTa X (MM), KoopOoMEaTa Y (pma) ™

gipro geo XY start
0,0

1,100,2000
"erE.2",57000,41900
gipro_geo XY end




3arpyska KOOpMHAT CKBAXXHMH BBITIOJTHSETCS B OKHE CXEMbI PACIIOJIOKEHHS B TAOIMIIE KOOPIAUHAT
ckBakun komanoi IBAMUETINE. Tlepen 3arpy3koil KOOPAWHAT HEOOXOAMMO 3a/1aTh HY)KHYIO

0a30Byl0 TOUKy. B Hauane crmcka KOOpIMHAT HEOOXOUMO YKa3aTh MpHpaIeHHUE 0 KoopauHare X
u Y, KoTopoe Oyaet 700aBIAThCS K 3arpy’KaeMbIM KOOPAUHATAM.



