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1. OOmee onucanue

Pacuer MOHOJIMTHBIX KeJ1€300€TOHHBIX (hyHIaMEHTOB (110 33JaHHON Harpy3ke noaoop gpyHnameHra
u ero pacyer) cornacHo TpedoBanuii CI122.13330.2016 "OcuHoBanus 3ganuii u coopyxenuii" u CII
63.13330.2018 "BeronHble U KeNe300€TOHHbIE KOHCTPYKUMU. OcHOBHbIE TmoNoXeHus". B
porpamMMy BKJIIOUYEHAa BO3MOKHOCTh aBTOMATHYECKOT'O PA3JIOKEHHUSI PaCUCTHOTO MOMEHTA B Iapy
CHJI ¥ TIOCIIEAYIOIIMM pacdyeToM Ha couetanne Nmax u Nmin, a Takke aBTOMaTHYeCKoe 100aBIeHHE
MOMEHTA OT 3KCLEHTPHCUTETA BEPTHKAIBHOIN CHIIBI U Pa3JI0KEHHE BEPTUKAIBHONW U OOKOBOW CHIIBI
Ha 3aJ]aHHOE KOJUYECTBO OMNOp. BBIMONHSAETCS pacdeT apMHUPOBaHUS MOJIKOJIOHHHWKA M TUTUTHOMN
YacTH C  TPOBEPKOH MAaKCUMAJIBHO  JONMYCTHMBIX  Pa3MEpOB BBUICTA W MHUHHMAJIbHON
BBICOTHI CTyIEeHeH. JIOMONMHUTENBHO TpOrpaMMa  BBIOJIHSET pacuer OcaJKH, KpeHa H
OTHOCHTENBHOW pa3sHOCTH OCAJOK JUIS TPYNIbl (YHIAMEHTOB C Y4YETOM BIMSHHS COCETHHX
¢yngamenTtoB. Ilporpamma Takke MO3BOJSET BHIBOAWTH B aBTOKAJ B BHJEC YEpPTEKEH cXeMy
pacnosioxeHust GyHIAMEHTOB, pa3pe3bl M0 CXeMe W Mapku (yHIAMEHTOB CO cHenn(UKAMSIMU U
BegomoctTsiMi, 3D momens ¢ynmamenToB. Takke mnporpamMMa BBITONHSET pacyeT CTOMMOCTH
CTpOUTENbCTBA. B mporpamme peann3oBaHo TpexMepHOE O0TOOpaskeHHe (PyHIIaMEHTOB, TPYHTOBOTO
MaccHBa M KOTJIOBaHA C MOJCYETOM 00BbeMa pa3padaThiBAEMOro TPYHTA, a TAK)KE BBIBOJ B aBTOKAJ

IIJIaHa KOTJIOBaHa.

Qaiin  Modowsa Paznoxume bemon  fonoasumensHo  Tpewwsel  [pyeue pacvemsr  Ocadra  Celicvuka, Yposene  Cxema  Pedokmuposame  [Momowe
Mapra Amin | Bmin| BT Oma} | Pt [Mame [Mb.m [Tmr  [Thr [Rom2|Ghum? [G.tw2 [Aw [B.m | Max Orprie| Gcaaka, wm| Kpen (Ma/Mb) A
30 30 2.772,9500,0 (+2.7) 2010 175 40 0.0 0.0 0.5 36,883 881 8,29 30 3.0] 25 % (3b) 73
ELIZ{7] 60 20 2,7/2,8500,0 (+2.7) 2010, 175 0.0 0.0 0.0 0.5 18883 774 748 [X] 30 25 % (3b) (%]
ELM0-2] 08 06 2,772,850,0 (+2.7) 2010 154 189 1.08 0.0 10 37,004 44,52 [] 0.8 1.2 25 % (30} 92
BLM22] 08 D& 2,772,8500,0 [+2.7) 20110 485 0.0 0.0 0.0 0.7 7456 42,36 20,95 1.2 1.2 25% [3b) p2X3
BLH3-A3-7] 06 06 2.712,8500,0 (+2.7) 20110 408 0.0 176 0.0 07 37456 42,42 20,38 1.2 1.2 25% (30} 1.5
BLH4-[2] 08 06 1.8/2.05/0,0 [+1.8) 20110 468 0.0 0.0 0.0 10) 30511 .05 24,09 1.2 1.5 25% (30} 18,0
BLUHM5-2] 08 0.6 2022000 (+2.1) 2010, 1.0 0.0 0.0 0.0 0.5 30.985 .25 nm 0.6 0.9 25 % (3b) 79
BLU3-Z] 06 0.6 2,4/2,210,0 (+2.1) 2010 263 0.1 276 0.0 0.5 M.718 3295 9,34 1.2 1.2 25% (3b) 1.9
BLU3-Z] 06 06 2,4/2,210,0 (+2.4) 2010 263 1.1 2.0 1.7 0.0 3718 41,29 1M 1.2 1.2 25% (3b) 1.9
ELI4[2] 15 1.5 2,4/2,210,0 (+2,1) 2010 450 0.0 1.3 0.0 07 3208 nn 178 1.5 1.5 25 % (3b) 159
ELa-[2] 15 1.5 2,112,210,0 (+2,1) 20110 500 1.8 0.0 0.0 07 3208 8,64 19,53 1.5 1.5 25% (3b) 174
BLU4-1-[2] 08 D& 2,772,8500,0 [+2.7) 2010 500 0.0 2.3 0.0 27 we1T 41,84 10,34 1.5 1.5 25% [3b) 18,6
BLU4-1-[2] 06 06 2.712,8500,0 (+2.7) 20110 500 23 0.0 0.0 27 msiT 41,84 1034 15 1.5 25% (30} 186
BLUE-T2-2] 08 D& 2A2.20,0 [(+2.1) 2010 37 45 0.0 0.0 34 3208 27,24 32 15 1.5 25 % (3b) 14,0
BLIE-T2-2] 08 0.6 2022000 (+2.1) 2010 37 0.0 4.5 0.0 31 3208 724 3.2 15 1.5 25 % (30) 1.0 v
BLUS-Z] 06 09 2,4/2,210,0 (+2.1) 2010 352 0.0 3.62 0.0 07 M.718 XL 12,43 1.2 1.5 25% (3b) 138
ELUS-[Z] 0.6 0.9 2,4/2,210,0 (+2.4) 20110 352 1.9 1,72 0.0 0.7 3718 33,02 11,52 12 1,5 25 % (3b) 13.8 =
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2. Pacuer ¢pynaameHTOB

B Tabanue oroOpakaroTcst HCXOAHbIE JaHHbIE 110 MapkaM. B mporpamMmMe Bo3MOXeH pacder cpasy
HECKOJIbKUX (DYHIAMEHTOB, ITPH 3TOM JJIs PyHIaMEHTa MOKHO 3aJjaBaTh HECKOJIbKO KOMOMHAIMH
Harpy3ok. MakcumanbHoe KoinuyecTBo cTpok B Tabiuie 3000. Mapku ¢pyHIaMEHTOB ¢
HECKOJIbKUMHM KOMOMHAIIUSIMU Harpy30K BBIIENAIOTCSA pa3HbIM 1BeToM. Kaxomy GpyHaaMeHTy
MIPUCBAUBACTCS UHANBUIYyaIbHOE UMS (Mapka). ['oryOpIM IIBETOM O0TOOpaKeHbI 3a/JaHHbIE
Harpy3KHd, OTJIMYHBIC OT PACYETHBIX — CIIydall IPUMEHEHUS PA3JI0KEHHs Harpy3KH, KOraa
IporpamMma 3alaHHbIM [0JIb30BaTeIEM CIIOCOO0M IpeobpasyeT ux. PeallbHyI0 pacueTHYIO HarpysKy
MOJKHO YBHUJIETh B OKHE Pa3JI0’KEHUS HArpy30K, B OTYETE U B TAOJIUIIE Pa3JIoKEHUs Harpy3oK. B
KoJIoHKe «Max 0TpBIB» Takke 0TOOpakaeTcs 3aJaHHbIHN 1monb3oBaTenieM MAX TOmyCTUMBINA OTPHIB



¢dbynnamenTa. B komorkax A u B mokasaH pazmep MmoaomIBbL, TOJOOPaHHBIN MPU 3aJaHHBIX
WCXOJIHBIX TaHHBIX. B KomoHke «G+» mokazaHel MaKCUMAaJIbHBIE YTIIOBBIE (KpaeBble MPH HArpy3Kax
B OJIHOH TIIOCKOCTH) HampshkeHUs. B konmonke «G-», eciiu mo101IBa HAYMHAET paboTaTh C OTPHIBOM,
nosiBisiercs uudpa 0 u siueiika MoJACBEeYNBACTCS IPYTUM IIBETOM, B OCTAJIBHBIX CIIydasiX CTABUTHCS
npouepk. Takum 06pa3zom konoHka «G-» HHPOPMUPYET MOIb30BaTelNs 0 pyHIaMeHTax
paboTaronux ¢ oTpbIBOM MoAoBkI. [0HbI pacueT Hanps>KEHUN MOKHO YBUAETH B oTueTe. B
kosoHke Ocajka 0ToOpakaeTcsi 3HAaUCHHE OCAIKH, BKIIIOYast MPOCaAKY (TpU HAJTMYUU TOCATOUYHBIX

TPYHTOB).

- Ta0JIMIIa HA BECh DKpaH (KHOIKA PACIOJIOKEHA B HIDKHEH YacTH TIOJIOCHI IPOKPYTKH
3HAYCHHU TAOJIUIIHI)

JIBOIHOM KITMK B CTPOKE HE pa3BEpHYTOM Ha BECh dKpaH TaOJIUIIbl OTKPHIBAET OKHO PEeJaKTHPOBAHUSA
HUCXOJHBIX JAaHHBIX B KPAaTKOM BH/JIC:

MWHUMENEHEIAR paZMED CTOPOHE! A, M:

paBHOMepHas

MiHWMansEHLIR pasmep ctopodsl B, m: (0.5 nonesxHan
HArpyaka
CTHoCWTENEHEA 0TMETKE BEpEA GyHOaMeHTa, M: | 2,1 JILLLLILLL LI L LI LI LRI IILL]

Bricota dyHpamenTa, m: | 2,1

Zarny@neque ¢yHoameHta, m: |22

BhICOTA
dyHOamMenTa

Beicota nogGeToHkk tyHoamenta, m: | 0.0

sarnybnenue
yHpamenTa

Honyctiment oTpeie nogowee, % (25,0

YopenHeHHEIR BeC hyHoaMeHTa ¢ rpyHTOM, T/m3: |20

3HaueHWe PEEHOMEDHO PECTDENeNeHHOMA
HarpyskW Ha nosepHocTy, T/m2: (1.0

CoxpaHWuTh gaHHbLIe

[MUMEHUTE |

Pexum PECAAKTUPOBAHUA UCXOJHBIX JaHHBIX TeKymeI?I MapKu

MepermeHoEaTE |

N3menenne umeHu (Mapku) Tekymiero gynaamenTa. JlocTymmHo, eciu Bbl HE HAXOAUTECh B PEKUME
penaktupoBanus. Heo6xonumo BBeCTH HOBOE UMsI (MapKy) B TEKCTOBOE ToJie «Mapkay» 1 Haxartb
KHOTIKY

[Tonbop pa3mMepoB MOAOIIBBI TOJIBKO TEKYLIETO (yHIaMeHTa (BBIICICHHAS CTPOKA TaOIHIIBI).



[TonGop pa3mepoB MOIOMIBHI BceX (HYHIaMEHTOB.

Ecnu s mapku pyHIaMeHTa 3aaH0 HECKOJIbKO KOMOMHALIUI 3arpy»KeHUsl, TO pa3Mep MOIOIIBbI
¢byngamenTa OyaeT moxoOpaH ¢ y4eToM BceX KOMOMHAIMM M OKOHYATEIBHO OyJeT MPUHAT pa3Mep,
YIOBJICTBOPSIOIIMIA BCeM KOMOMHAIIMSAM Harpy3ok (IpH BKIrOYeHHO# oniry KoHcTpynpoBaThb
MOAKOJIOHHUK U IVIMTHYI YacTh € y4€TOM BCeX KOMOMHALMIA 10 MapKe B MEHIO
JIOTOJTHUTEILHO)

®opma nogomBel pyHaamenta. [Ipu pacyere pyHaamMeHTa ¢ KpYyrIioi MOI0MBOM HAarpy3Ka 3a/1aeTcs
TOJIBKO B IJIOCKOCTH JeiicTBust Mb u Tb. B ciydae, eciiu Harpy3ku 3aJiaHbl B IBYX IUIOCKOCTSIX, TO
Bocroyb3yiiTech BepxHeMm MeHto nporpammel PEJJAKTUPOBAHUE — BEKTOPHOE
CJIOXKEHUME HAT'PY3O0K.

™

Bce

Hacrpoiika cnioco6a noabopa cTopoH Tekyuiero ¢pyHaamMeHTa (KoMasaa npoay0iarupoBaHa B
BEPXHEM MEHIO IPOIPaMMBI):

Bce — nepebop Bcex 3HaueHue CTOpoH A U B 0T MUHUMaIBHOTO 33JJaHHOTO 0 MaKCUMAILHOTO
3aJJaHHOTO

AmIN jkecTKO - mepedop Bcex 3HAYCHHE CTOPOHBI B 0T MUHUMAaIBHOTO 38 JaHHOTO JI0
MaKCUMaJIbHOTO 3a7aHHOTr0. CTOpOHA A MPUHUMAETCS PAaBHONH MUHHUMAJILHOMY 3aJaHHOMY
3HAYEHUIO

Bmin :kecTKo - epebop BceX 3HAYCHHUE CTOPOHBI A OT MUHUMAJIBHOTO 33J]aHHOTO 10
MAaKCUMaJIbHOTO 3a7anHoro. CTopona B npuHrMaeTcs paBHOM MUHHUMAaJIbHOMY 33IAHHOMY
3HAYEHUIO

Amin,Bmin — nmoxdop cropon He ocymiectBisiercs. CTopoHbl A 1 B mpruHUMaroTCs 3aJaHHBIM
MUHUMAaJIbHBIM 3HAUCHHSIM

Enu mapamerp mMensiercs Juist OAHON M3 KOMOMHALMN MapKu pyHIaMEeHTa, TO MO OCTAIbHBIM
KOMOWHAIMSIM 3TOM MapKH IMapaMeTp aBTOMAaTHUECKU KOPPEKTUPYETCH.

1.5

3agaTh MaKCUMAJIBHO JIOMTYCTUMOE OTHOLICHHE CTOPOH TEKYILEro pyHIaMeHTa MpH 1moaoope
(komaHga MpoyOIMpOBaHa B BEPXHEM MEHIO ITPOTPaMMBI)

Enu mapamerp MeHsieTcs Ui 0JHOW M3 KOMOMHAIUI MapKu (pyHAaMEHTa, TO IO OCTAIbHBIM
KOMOMHAIMSIM 3TOM MapKH MapaMeTp aBTOMAaTHYECKU KOPPEKTUPYETCH.



Oukcanus 1 OTMEHa (UKCcAIMU pe3ybTaToB pacyera. [loce BrIMONHEHNS BCEX pacueToB TeKyIIei
MapKH TOJIb30BaTENIb MOKET 3a(DUKCUPOBATEH Pe3yIbTaThl pacdyera. Y 3aUKCHPOBAHHBIX MApOK
otobOpakaroTcst B Tabuile 3Hauenuss Amin u Bmin ua ¢one cunero usera. ITocne puxcamnun
mporpamMMa npucBanuBaeT 3Ha4eHUssM Amin u Bmin 3Ha4ueHus pa3MepoB MOOIIBBI M OTKJIFOYACT
PEeXUM 110100pa MOJIOIIBEI, T.€. BHIIIOJIHAETCS pacueT pyHIamMeHTa ¢ 3aUKCHPOBAaHHBIMU
pa3Mepamu MoAoNBEL. Takke B pexkuMe (PUKCAIMH MPOTPaMMa BKITFOUAET PEKUM MPOBEPKHU
MPOrpaMMoOi 3aIaHHON T€OMETPHUH TJIUTHON YacTH, IPUHUMAEMOM T10 MOCIeHEMY pacyeTy. B
pexxumMe (puKcauu mporpaMma OJIOKUPYET peJaKTHPOBAHKUE UCXOIHBIX TaHHBIX 1O Mapke. Takike B
3TOM pe:KuMe NPH BbINOJHEHUHU PacyeToB (PyHIaMeHTa He OOHYJISIIOTCS pe3yJIbTaThl pacyera
apMHPOBAHMS MJUTHOW YACTH M MOAKOJOHHUKA. V3MeHeHne TTI00aTbHBIX HCXOIHBIX JaHHBIX,
HampuMep Kjacca 0eToHa, XapaKTEePUCTUK apMaTyphl U MPOYUX TPeOyeT repecuera MapKH, rociie
KOTOPOTro apMupoBaHue (GyHaaMEHTa MOKET CKOPPEKTUPOBATHCSI.

E - HEPCKII0YATCIIb CAMHULL U3MCPCHUA. HepeKnquaTenL IMMO3BOJIACT 3a/1aBaTh HAIrPY3KU B
Pa3JIMYHBIX CAMHUIIAX U3MCPCHUA.

=

VY nanenue Texkyuen MapKku

Konupoanune Tekyiein Mmapku

Baza - P

T e

Crrcok aHKepHbBIX 0a3. YUUTHIBaeTCA TOJIBKO MPH Ha3HaueHUU dakTudeckux Mapok u B DWG
Konctpykrope.

MogKonoHHME :ﬂ
400 x 400
CmeLeHme :

800 x 0

[nacTtuHa :
D=0

PazmMep 1moIKoIOHHMKA, KOJIMYECTBO MOJIKOJIOHHUKOB, CMEIIEHUE MTOAKOIOHHUKA (TPYIIIEI
MTOJKOJIOHHUKOB), pa3Mep OTIOPHON METAIUTUYECKOMN TUTUTHI KOJIOHHBI JUTSl TEKYIIEeH MapKu
¢dbynnamenTa. [T0IKOJIOHHMK BCET/1a CMEIaeTcsl BIPAaBO U BHU3 OT LEHTpPa VISl YIPOIIEHUs Kojia
IIPOrPaMMBI, T.K. 3TO HE CKa3bIBACTCA HA PACYETE 110 IIPOYHOCTH, Pa3MEPOB MOJOIIBBI U OCAIKH.
Enu mapamerp MeHsieTcs Ui 0JHOW U3 KOMOMHAIUK MapKu (yHIAaMEHTa, TO IO OCTAIbHBIM
KOMOMHAIMSIM 3TOM MapKH MapaMeTp aBTOMAaTHUYECKU KOPPEKTUPYETCH.

Hy»HO OTMETUTB, UTO TIPU BKIIOUEHHOW HACTPOUMKE B MEHIO JonoiHumenvHo — Aemomamuyecku
000a61AMb MOMEHM OM CMeujeHUs NOOKOJIOHHUKA (Npu 6600e CMeujeHUs) U BKITIOYSHHOM
HACTpOIKe B MEHIO JononnumenvHo — Yuumuoleames pasHoHanpasieHHOCHs MOMeHmMA U OOK0BOU
cuibl TIPY CMEUIEHUH TTOJIKOJIOHHUKA!



BJI0JIb CTOPOHBI B fomonmHuTeIbHBII MOMEHT Mb = -P*cmenienne (cMerieHne BHU3 110 TJIaHY)
BJIOJIb CTOPOHBI A JTOTIOJTHUTENBHBIN MOMEHT Ma = P*cMerienre (cMereHue BIpaso)
Ecnu hakTruecku moIKOIOHHUK CMENIAETCs B APYTYIO CTOPOHY (BJIEBO HIIU BBEPX), TO CICTYET

MIPOCTO OT3EPKAIUTh 3HAKH HArpy30K Ha PyHIaMEHT.

OxHO BBI60pa KOJIM4YECTBA ITOAKOJIOHHUKOB :

Pin), T/ ko.M

Ma(n), M/ K84

Mb(n), T/ K4

Ta(n), T/ k@M

Te(n), T/ k.3M

OTyet

10.0

1.0

2.0

3.0

4.0

KonW4ecTBeO NOgRONOHHWEDE - | 4
Pasmepbl

PaccToAnwe no ocam
CHMMETDUM NOOKONOHHWEDE: 7

An (MM} -

Bn (rm): SO0

PacyeT nogKkonoHHWKEa

Harpyakn Ha NogKCNOHHNE MEHBIE 1.0
[ BLIYMCIUTE OT 23gaHHbIX

LeHTpansHo P Ma, Ta Mb,Th

Harpyskn Ha NogKONOHHUE
B3ATH W3 Tabnuubl
AONCNHUTENEHBIX HAMEY30K
Ha NOAKONOHHIE

KoathhHUHEHT QNUTENEHONR YACTH

3arpysnTh GONCNHTENLHLIE HAMPY3KW Ha
NOGKCNOHHUE WE TEKCTOECTO tanna

3arpysnTE QONCNHTENEHBIE HAMPYKW Ha
NOGEONOHHWE HE KOMGWHATOpPA HArpY20K

Tafnuua gononHUTENEHBIX
HarpysoK Ha NoAKCNOHHUE

Mpw 3arpyske HArPY30K M3 TEKCTOBOTD
tanna Hayenues P(n) ymuosaTe Ha (-1)

r

Harpyska Ha NogKONOHHWK

P(n)

[Tpu KonMyecTBE MOAKOIOHHUKOB 00Jiee OTHOTO MPOrpamMma py pacyeTe caMoro MoJAKOJIOHHHKA I10
MaTepuaity npeodpasyeT Harpy3Ky, IpUBEACHHYIO K LEHTPY MOJOLIBEI (PyHIaMEHTa U TaKkKe
JIOTIOJTHUTEIBHO OepeT Harpy3Ky Ha MOJAKOJIOHHUK U3 TaOIUIIbl JOMOTHUTEIBHBIX HArPY30K Ha
MTOAKOJIOHHUK. [TapameTprl pacueTa MOKHO PETryIMpOBATh HACTPOMKAMH :

Harpyskn Ha NogroNoHHUE
| BBIYMCMNTE OT 280aHHbIX
ueHTpansHo P,Ma, Ta Mb, Tb

Harpyzen Ha NogEONOHHUE
B2ATE M3 TaBnuub
OOMONHNTENEHBIX HATPYI0K
Ha NOAKONOHHWE

Ecnu B cTpouTenbHOM 331aHUU HArpy3KW Ha (DYHIAMEHT W3HAYAIbHO 3a/IaHBI HA KKIBIH
MOJIKOJIOHHUK, TO JJISl BBIYUCIICHUS HArPy3KU MPUBEACHHOM K LIEHTPY MOJOUIBHI (yHJAMEHTA
ucnons3yiite GIPRO — KomOuHaTop Harpy3ox.



PC,Z[aKTI/IPOBaHI/Ie JAaHHBIX 11O MapKe:

Mapks © | Froo Komd [ [?]
OTHOTM.  min 3.5 p: HelaN 1
BEpXa:
125 Bmin : 4.0 Ma : B0 1

Baic./Tmy®./Mon.: | | 1,35/0,1/0,0| M 2 IS 1

OTpoie (%) ;|0 8c | Ta: D 1

zo00 | |B| Th ;ST 1
Cke.| 1 we | .| Her e | b m

Mapka : |Frog Komb |:| E'

OTHem™. 4 min:|3.s P :[FEEEN 1
BEpXa:
1,25 Bmin : |4.0 Ma : 0.0 1
Bt /Tmy6./Mogh.: | |1,35/0,1/0,( Mb B0 1
OTpuis (%) ;|0 Bc  Ta: O 1
2000 |8 7o /ESE
Fecnormm: | 1 R:[50

Hcxonubie qanHble U1 pacuera. Harpysku HY»KHO 3a/1aBaTh pacueTHBIE.

Cnedyem ommemumy, 4umo ec YyHOaMeHma ¢ SpyHmMmoM npocpamma yyumuleaen aemomamuyeckKu
MOJILKO 8 npedenax 3a0asaemo2o 3a2nyonenus pynoamenma. Bec socenezobemonnozo maccusa
@yHOamenma gviuie OMMEMKU, C KOMOPOU CYUUMAemcs 3a2iyOaeHue, npocpamma He yuumsoleaen,
npu HeobxooumMocmu e2o ciedyem 000a81AMb K 6ePMUKAILHOLL HA2pY3Ke.

Jli1st Toro, yToOBI 3a1aTh 3HaYeHUE R, HEOOX0MMO BOCIIOIb30BaThCs Tabmuueh «Ieosorus». B
nosie «I'eonorusi» ykazan Homep CTpoku u3 Tabnuiibl «I'eomorus». s n3MeHeHus 3HaYeHUS B
Ta0IUIE YKOKHUTE HYXKHYIO CTPOKY MBITITIKOH. [Ipu pacuere Rrp no ckBaxuue nose I'eosiorus u R
HE 0TOOpakarTcsl, T.K. PaCIETHOE COMPOTUBIICHHE IPYHTA BHIYUCIISIETCS aBTOMATUYECKU C YIETOM
pa3MepoB MOI0MIBBI (PYHIAMEHTA.

Enu mapamerp (Amin, Bmin, BeicoTa, riiydonHa, BbICOTA MOA0ETOHKH, OTPbIB, CP.BeC TPYHTAa, R,
CKBA:KMHA, 0OTMETKA Bepxa (pyHIaMeHTAa U MpoYee) MEHSIETCS JJI OJHOW U3 KOMOWHAIIUN MapKu
¢dbyHIaMeHTa, TO 1O OCTATHHBIM KOMOMHAILIUAM 3TOW MapKu MapaMeTp aBTOMaTHYECKU
KOPPEKTUPYETCA.

Amin, Bmin — MuHUManbHbIC (CTApTOBBIC) 3HAYCHUS pa3MEPOB MOIOMIBLL. Ecin 3a1aHO B MEHIO
Pasmepor cmopon MIN nomyctumoe 3HaueHne u oHo 6osbire Amin, Bmin, nporpamMma npuHAMaeT
Oosibliee 3HaYEHUE U3 MEHIO.

~

Ecnu onna us CTOPOH 3a(I)I/IKCI/IpOBaHa M0JIb30BaTeIeM KHOMNKOM B , TO HIMCHHO I10 3TOM
CTOPOHC 3HAYCHHUEC U3 MCHIO Pasuepvr cmopon HUTHOPHUPYECTCA.

OtpbIB (%) — JOYCTUMBIH OTPHIB MOAOMIBHI (PyHJAaMEHTa B IPOLIEHTAX Ul OOBIYHBIX HATPY30K.
J71s 0cOOBIX HArpy30K MporpaMMa aBTOMaTHYECKH KOHTPOJIHUPYET AOMYCTUMOE 3HAaUCHHE
9KCLIEHTPHUCUTETA.

Boic./T'n1y6./Tlond.:
Bbic. — BbIcOTa (pyHIaMEHTa — pacCTOSIHUE OT BepXa MOJIKOJIOHHHKA 0 HHU3a MOJIOMIBHI (hyHIaMEeHTa

I'ay6.— 3arny6nenue GpyHaaMeHTa — pacCTOSIHUE OT TUIAHUPOBKH 3E€MIIU JI0 HU3a TIOJJOLIBBI
dbyHrameHTa

3arnyoOnenue ¢pyHIaMeHTa Bcera He0OX0AMMO 3a1aBaTh OT INIAHUPOBOYHON OTMETKH, B
TOM YHCJIE U B CITydasx ¢ moaBajioM. [Ipu Hajmmuue moaBaiza HEOOXOAUMO MPABUIBHO 33/1aBaTh



yCpeIHEHHBI 00BbEMHBIN BEC 3aChINKH ¢ (yHIaMEHTOM. Tak Kak B MporpaMMme He OrOBapHBAETCS
(GbyHIaMEHT HaXOIUTCS BHYTPH 0JIBAJIa WIN 10 HAPYKHON CTOPOHE, TO YCPEIHEHHBINH 00bEMHBIN
BEC 3aCHINKHU C (PYHIAMEHTOM JTy4llle 3371aBaTh 0€3 yueTa rpyHTa BbILIE OTMETKU MOBAIA, T.C.
YUUTBIBATh TOJIBKO MacCUB (yHIAMEHTa U IPYHT HHM)KE OTMETKH I10/1Bajla, a Harpy3Ky Ha
(byHIaMEHT HapyXHBIX CTEH MOJIBAJIOB OT JAABJICHUS IPYHTA 3aCHIITKU U BOABI BBIIIE OTMETKH
[I0JIBAJIa 331aTh Yepe3 JIOMOIHUTENbHbIE HATPY3KU Ha YCTYINbI (yHAaMEHTa, @ UMEHHO BKJIIOUUTh
COOTBETCTBYIOLIHH «(JIaXKOK — Y4ecTh JaBJieHHe IPYHTa U BOAbI» . J{JIs1 yueTa TOJIIbKO MaccuBa
(GbyHIaMeHTa U TpyHTa HUXKE OTMETKH I10]1Bajla MOYKHO J0IYCKaeMOe 3HaU€HUE YCPEJHEHHOIO Beca
21/M3 (6e3 yuera YI'B) yMHOKUTBH Ha ONIPABOYHBIN KO PHUIMEHT, paBHBIN OTHOLICHUIO
3ary1yOsieHus oJBajla K 3ariay0sieHUIo (pyHAaMeHTa OT IUTAHUPOBOYHONW OTMETKH MJIU BBIIOJIHUTH
OoJiee TOUHBIN pacyeT 3TOro 3HaueHus. [l BHyTpeHHUX (PyHIaMEHTOB IO/BaJIa HATPY3KY OT
3aCBIIKU U KOHCTPYKIIMH I10JIa MOKHO 3aJaTh TAKXKE C IOMOIIBIO [TOJIE3HON PAaBHOMEPHO
pacIpeieIEeHHON Harpy3KH.

Ecnu pacuet R rpyHTa noa nogomsoi ¢pyHaaMeHTa 1o 3aJaHHOM reojoruu He
BBITIOJIHAETCS], T.€. UCIIOJIb3YeTCs 3ajaHHOe R rpyHTa, TO 3ariay0iieHne MOXKHO 3a7aTh OT OTMETKHU
110J1a 110/1BajIa U IPU 3TOM yYCpPEIHEHHBIH 0ObEMHBIN BEC 3aCBINKH C GYHAAMEHTOM CIIEIyeT
3aJ1aBaTh C Y4ETOM KOHCTPYKIMH M0Jja rnojasaia. J{ius kpallHuX (pyHIaMEHTOB Harpy3Ky OT JIaBJICHUS
IPYHTA 3aCHIIKU M BOJABI C OTHOW CTOPOHBI (DyHJJAMEHTA BBIIIE OTMETKH I10J1a II0/BaJIa J10
IJJAHUPOBOYHOM OTMETKH CIIEIYET 3a7aTh Ye€pe3 NOMOIHUTENIBHBIC HAIPY3KU Ha YCTYIBL, IPA TOM
aBTOMAaTHYECKHH pacyeT Harpy3ok ( «(uaxok — y4yecTh JaBJieHHe IPYHTa U BOAbI») HE
BBITIOJIHSAETCSL.

IToa6. — BrICOTA TOIOSTOHKH — PACCTOSIHUE OT HH3a MOIONIBBI (DYHIaMEHTA JI0 HU3a TOJOCTOHKH.
ITon moxOeToHKOI MoapazymMeBaeTcs yCTpOHCTBO OETOHHOTO MaccHBa MoJl GyHAAMEHTOM C LIENbIO
3aMEeHBI TPYHTA WM PEIICHHs JPYrux 3a1ad. Ecim mon0eToHKa OTCyTCTBYET, TO 334a€TCs HyJIEBOE
3Ha4yeHue. Kak npaBuiio BbICOTa 11010E€TOHKHU cOCTaBiseT He MeHee 300MM, Takxke He CleyeT
MyTaTh OETOHHYIO MOATOTOBKY, yCTPaUBaeMyIO MO/ MOAOIIBOMN, C MOJ0ETOHKOM.

Jlnst mog0eTOHKHM TaKke HEOXOAMMO 3a/laBaTh 0OBEMHBIIN Bec MaTepHaia MoA0EeTOHKU U PacCTOSIHUE
OT Kpasi OJIOIIBHI yHaMEHTa JI0 Kpasi Mo10eTOHKU B BepxHeM MeHto nporpamMbl BETOH.

IIpu pacuere ¢pyH1aMeHTa Ha TOA0ETOHKE MPOrpaMMa BHIYMCIISET WK IPUHUMAETCs 3ajaHHoe Rrp
HEMOCPEJCTBEHHO 0] MoAOeTOHKO. B Tabnuie Bcerna oToOpakaroTcsi HaNpsHKEHUS 10
nonouBoi ¢pyHnamenTa. HanpsokeHus noj noa0eTOHKONW MOKHO YBUIETh TOJIBKO B OTUETE
nporpammsl. [Tpyu Hanmmuuy nog0ETOHKM MporpaMMa MpoBepsieT OTPhIBA MOJOLIBBI (yHJAMEHTA OT
nondeToHku. [IpouyHocTh MaTepuana MoA0ETOHKHU MporpaMma He IPOBEpSIET.

PexomeHnyem crenyromuii Nopsok pacueTa (pyHIaMeHTa Ha MO10ETOHKE:

1) BhBINONHUTH pacyeT pa3MepoB TMOAOIIBbI (HyHAaMeHTa Oe3 OA0STOHKH, 3a/1aB MO
MOJIONIBOH (pMKCHpOBaHHOE 3HaUeHne RrpyHTa, paBHOe Rb 6eTona mondeTonkn

2) 3aduKcupoBaTh MOJYYCHHBIC Pa3MepPhI MOIONIBBI (pyHIAMEHTA

3) Ecnu pacuer RrpyHTa BBINONHSAETCS 110 CKBKMHAM MEPEKIIOYUTHCS Ha pacyeT Rrp
M0 CKBXMHAM. 3a7aTh BBICOTY IMOJ0CTOHKH M MEHSISI pa3Mep OTCTYIa Kpast
MOJIOETOHKH OT Kpasi MoA0IIBHI (pyHIaMeHTa B BepxHeM MeHio nporpammsl BETOH
mo100paTh MUHUMAIBHOE 3HAYCHUE pa3Mepa OJOCTOHKH, BBITIOHSS PAcyeT JIs
KaX/Ir0 3HAaYEHUSI.

Cp.Bec — cpeiHUi cyMMapHBIi Bec (pyHIaMeHTa U TpyHTa Ha cBecax (T/M3).

ITosie3Has — 3HaUEHHE MOJIC3HON HArpy3KH Ha MOBEPXHOCTH (T/M2).

ﬂ - BBIOOD THIIa COOPYKEHHS U TEOPUHU pacyeTa OTpbIBa MOJOLIBbI U YTIOBOT'O HANIPSKEHUS TPU
OJIHOBPEMEHHOM JIeCTBUU MOMEHTOB B 00EHMX MIOCKOCTSIX.
Pexomenayem ucrnonb3oBath MeTo «Ch.



=l - monosHUTENbHBIE HATPY3KH Ha YCTYIBI (hyHIaMeHTa

THN cOOpPYHEHWA W METOLWKA pacyeTa

1) $vHOAMEHTBI KONOHH 30aHUA, 0f0pYI0BaHHBIX MOCTOBEbLIMU KpaHAMK
TPY30N0ZLEMHOCTER 75 T W BbilLE, 3 TAKKE HYHIAMEHTH KONOHH OTKPBIThIX
KpaHOBLIX 3CTAKAZ NpY KpaHax rpysonogbeMHOCTER CELIWE 15T, coopy:eHns
faweHHore THNA (TpyGbl (KPOME GhMOBLX W BEEHTHNALMOHHEIX EbICOTON Gonee
15 METPOB), AOMHBI W OpYTHE)

2) OcTanbHblg cnyyan §yHEAMEHTOE 30aHUA C MOCTOELIMK KpaHamM

() 3) DYHOAMEHTBI QPYIME COORYHEHMI

—, 4) ©YHOAMEHTbBI OTGENEHD CTOAWMX ONOP W 3CTAKaS Nog TEXHONOTHYECKHE
' TpyGonpoBogbl
—. 5) ©YHOAMEHTEl ONOP BOSOYLUHLIX MHHWA 3NEKTPONEpEaaqYn W onop

L) o
=" OTHEPLITHIX pacNPenenUTEeNEHEIX NOGCTAaHUNA HANpAMEHHEM oT 1KB W Boiwe

Onopa npoMexyTouHan npAMan (Yn=1) W

-:::::- 6) DYHOAMEHTHI ObIMOBLIX W BEHTUNALMOHHLIX TpYE BoicoToi Gonee 15 METpOB

BHuMaHue! DyHOAMEHT TEKYWER MApKW GYOET pACCYATAH ANA YEA3AHHOTO
THNA COOPYHEHWA BRIBpaHHBIM MeTogoM pacuyeTa. MpuH yuete
CEMCMHYECKOTD BO3AEACTEWA NPOTPAMMA TAKHE AETOMATHYECKH
KOHTROMUWPYET QONYCTHMBIA OTPLIE NOGOWEL! hyHOAMEHTA.

MeToqg pacyeTa yrnoeoro Gmax i oTpblEa nogowssb! (npu Mb >0 1 Ma > 0)

a) Gmax = qnon+Yh1*hz+Ni(A*B)+(Ma+Ta*H "8I A*AE)+(Mb+Tb*H B A*B*B)
@ ¥z = gnon+Yhi*hz+Ni{A*B }+(Ma+Ta*H)*6/(A*A*B)+(Mb+Tb*H)*6/(A*B*B)
OTpbig =] ¥z |/ (]Yz|+Gmax )* 100% - (METOL HE PEKOMEHOYETCH)

b) Gmax = gnon+y'h1*hz+N/A*B)+(Ma+Ta*H "6/ A*A*B }+(Mb+Tb*H }*6/ A*B*B)

%'z = gnon+y'h1*hz+MN/(A*B }+(Ma+Ta*H 6/ A*4*B )+ (Mb+Tb*H *8/[A*B*B)

-::::- Otpwe =|Yz|/({|Yz |+ Gmax }*100% 3HavyedHun A u B kopperkTUpylTCA
npu eals =1/, ebiB = 1/6 cOOTEBETCTEEHHD NO GopMynam A = 3*5(A2 —ea)n

B = 3*(B/2 — eb). B cnaraemom NIA*B) sHaYeHHA A W B He KOpPEKTHPYIITCA.

-:E:- c) Pacuet no TaGnuyam P 11. PaGudosuny. B. C. LUeAHKMaH

MpumeHTL

IIpu pacuere ¢pyHIaMEHTOB OIOP AJIEKTPONEepeaaun HEOOXOANUMO 33a1aTh BCE XapaKTEPUCTUKU
IpyHTa OOpaTHOM 3aCHITIKH.

1

KoadduunenTs! 1uTenbHO yacTu Harpy3o0k (Ui pacdera Ha TPEUIMHOOOpa30BaHHE)
[Ton moxomBo# pyHAaMEHTa MOKHO 33/]]aTh TPYHTOBYIO MOYIIKY U3 HHKEHEPHO-T€O0JIOTHYECKHX

3JIEMEHTOB, 3a/laHHBIX [10JIb30BaTeNeM. B ciryyae He0OOXOUMOCTH MOIYIIKY MOYXKHO pa3OUTh Ha
BEPXHIOIO YaCTh U HUKHIOKO, HAIIPUMED U1 Cllydasi, KOTa 4epe3 MOAYyLIKY npoxoauT YI'B.

M - IEPEKJII0YaTeb BepXHe (moaymika 1) u HIKHEH 4acTu MoAyIKy (ToayIika 2).

. [N - | bl - UI'D noaylKy U ee TONIKHA.



l{umﬁu ? o o
--------------- v EI;‘ - Co3gaHue HECKOIBKUX KOMGI/IHaL[I/II/I 3arpyXeHus aJjis1 OAHOHU MapKu

¢dbynnamenTa. [lepen Tem kak HaxaTh KHONKY [IpuMeHMTB yCTaHOBUTE raloyuKy.

[K] - 3arpys3ka Hauxyamux komounammii u3 nporpammsl GIPRO — komOuHaTOp Harpys3ox,
o3BoJIsIroNIel 0To0path n3 PCY Hauxyamme KoMOMHALIMY AJIs pacyeTa OCHOBAHHS U CAMOTO
¢dbynnamenta. UMnopt qaHHbIX U3 KOMOMHATOpA MO3BOJISIET ABTOMAaTUYECKHU CO3/1aBaTh HE TOJIBKO
HOBBIE 3arpy’>KE€HUs, HO U Cpa3y HOBbIE MapKu ()yHIAMEHTOB, YTO YCKOPSET Mpoiecc paboThl B
IporpaMme.

L] 3arpyska KOMOWHAIIMI HAarpy30K U3 TEKCTOBOTO (Qaiia.
Hanpumep, MoskHO mosryunB kombuHanmu Harpy3ok (PCY) B SCADe skcmopTrpoBath ux B EXcel,

00paboTaTh TakKUM 00pa3oM, 4YTOOBI ObLIa CIEAYIONIAs MTOCIEA0BATEILHOCTh HATPY30K B CTPOKE
tekcToBoro daiina: N, Ma, Mb, Ta, Th.

./ “.;‘1 Hw-c = Microsoft Excel - B x

—-/ MeHo [ rﬂEIBHEI BcraBKI Pa?.Me‘rI dopuy | AaHHe [ PELI,EHEI Ewng [ Hap,crpl'-@

Bce~ ain~ Mpaska~ Bwg~ Boraeka~ Qopmar - Cepeuc = Jar
LNMEHHLE QAR (VE £2B-F9-,
Calibri 11 - K & U EEEE-S oswi - D3

MaHenn WHCTpYME

| E1 - fe| 0
B Knural b - o x
A B -
100 15
20 3

1
2
3
4
5
i1
Il

M 4+ M| Kuural o Nwcr2 o Nwcr3

loToBo

Janee coxpanute ¢aiin u3 EXcel kak TekcToBbI# ¢ pa3aenutensmu Tabyssiiuu (MeHo daitn —
COXPaHUTh KaK) WK CKOMUPYUITE uepe3 Oydep oOMeHa coepKuMoe TabIUIIbI U BCTABbTE B

CO3/IaHHBIN TEKCTOBBI (aiii. B EXCel 1oKHBI OBITh OTKITFOUSHO BBIJCICHHE TPAHHMIL TYCEK
JIn6o BBl MOKETE CAMOCTOSATETHLHO B JIIOOOM TEKCTOBOM peAaKkToOpe co3nath (aiiyn. Daitinsl He
JOJDKHBI COJIepKaTh OYKBEHHBIX 0003HaYeHUH, TOJIBKO UG pbI (Harpy3kH). Lludpsl B TekcToBOM
¢aitiie MOTYT Takke OBITh pa3zieNieHbl 3anaThIMU. [[poOHas yacTh uyncia JoJKHA ObITh OTAeNeHa
TOYKOIA.

Paznmuunsie BAapHUaHTbI TCKCTOBBIX (I)aﬁHOB .

B Huwral.txt - Broksor

dain Mpaeka ©opMaT Bun Cnpaeka

100 15 o] 3 Q
20 3 5 4 Q

Ctp 3, cTn




P KuuraZ.txt - Broksor

dain Mpaeka ®opmaT Buo Cnpaeka

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

Ctp 3, cik

Caitesuza (827) | - TEKYI[Asl HATPY3Ka HE SIBJISIETCS CEHCMHUYECKOM.

CEBEaKHHA: |1 j o
- HOMEP CKBAXXHHBI, 110 KOTOPOHX BBIYHUCIIAKOTCA I'PYHTOBBIC CJIOU I10J

MoA0IMBOM (hyHIaAMEHTA.

Pacuyer Rrp nmo radamnie:

Teomoris

1. Be: recmoms |
2. Harems 1

3. Hacens 2

4, Tmooea 1

5. T'moal

6. Cyrmoonx: 1

7. Cyrmorox: 2 R
4 4

HaumeHnoBaHMe TUIIOB TPYHTOB JIaHO YCJIOBHO, JUIsl y100CTBa Mosb3oBaHus. B nepBoii crpoke
HanpsMYI0 MOKHO 33J1aBaTh PaCYeTHOE CONPOTUBIICHUE TPYHTA — IBOMHOM KIIMK B KosIoHKe R, T/M2.
B ocranbHbIX cTpokax 3HaueHue R Beraucisercs mo ¢popmyne CI122.13330.2016. s BBOIA
3HaYeHUH clienaiTe JBOMHOMN KIIMK MBIIIKON B COOTBETCTBYIOLIEH stuelike. [Ipu pacuer Rrp mo
TabJynle B pacyeT MPUHUMAETCS IOCUUTaHHOE 3HaueHue Rrp

R, e |Yel [Ye2 |My [Yii\mm3 |Yiloed (Mg |emez|Me [k e ab,i‘

Pacuer RFD 0 CKBasKUHE.

leonoruwa u pacyet Rr :
P P KoncTpyRTHEHAR cXeMa Cxema

Mosan [1[2]  3gpanue c rubkoii L]

0 G g
CKBaMHHbI - ]
Jaceinka o 0 z 5
Onpenenenne TapaKTePHCTHE TPYHTOE 0 g E
& MpoYHOCTHRIE XBPAKTERUMCTHEM TEYHTA | C U oK ) cnpengensHsl
=~ HENOCPEOCTEEHHEIMW MCMETIHHAMM

Toyurosse crow
~ MNpoUYHOCTHRIE XBPAKTERUMCTHEN MEYHTA | C© W M ) NPUHATE N

' Tafnuuam npunocxeqsR "B CMN22.13330.2011 ’




JHAYEHHE YAENLHOTD BECA MPYHTA 3AChiNKK Nasyx koTnosada il " T/m3:
JHAYEHHE YOENLHOTD BECA MPYHTA 33ChiNKKW Nasyx koTnogada 'l " TiM3:
3HAYEHWE YA BHYTPEHHETD TREHWA MPYHTA 3achiNkW Nasyx koTnosada &' rpagychl:

PacyeTHOE SHaYEeHHE YOENEHOr0 CUENMNeHWA MPYHTA 3achiNkl nasyx koTnosada Cl° Timz:

OnucaHue rpyHTa

@ [Meckw, KpOME MbINEEATHE BNEXHBEX M HACKIW EHHED BOO00A

D MNeckK NeINEBaTEIE BENEXHEIE MKW HACEILEHHEIE BOO0M

() TAMHWCTEIE FPYHTE NpW NoKasaTene TekyvecTy [L<=0.5

() TRMHE! 1 CyTIMHIKM Npw nokasaTene Tekyuect 0.5 < 1L <= 0.75

() Cynecw npw nokasaten Terysectn 0.5 < L <=1 MpUMEHNTL

VY enbHbINA BEC 3aCHINKHU MMa3yX KOTJIOBAaHA HYKHO 33/1aBaTh npu Y1 B BbIlIe OTMETKHU MOJOIIBBI
(dbyHIaMeHTa ¢ y4€TOM B3BEILIMBAIOIIETO ACUCTBUS BOBI U IIPU MHOTOCIIOMHON OTCHITNKE pPa3HbIMU
TPYHTaMU 3aJa€TCS CPEIHEB3BEIICHHOE 3HAYEHHUE.

' IMOJACYET CPEAHCB3BCIICHHOT'O 3HAYCHU A I'PYHTA 3aChIIIKA

HpI/I pacyeTe RFp 1O CKBA>XKHMHC HCO6XO,Z[I/IMO 3aJaTb CKBaAXXHWHBI — CMOTPUTE pa3aci1 I'eonorus.

3. Teosorus

L x
OTmeTkM U YTB dyHOaAMEHTHI Npomepsanne CrNHUCOK CKBamWH ﬁE‘ C|[<= - CrBamuHa Copy
Rl e e e —T

26 208.0 100.0 0.0 06 E—
2086 Al 24 3.20.0 0.8 z B0 122 22 — =T
A2 24 200 =it 40 209.25 100.0 0.0 EE g
. I X ooo
rpyHTOBLIE BOALl [ | A2 30 3200 -0.2 = o Tl = gog
A2-3 3.0 3.210.0 02 = 20m.dE 00 S0 S =]
3Kcnopt HMmnopt £ 20944 100.0 =0 e Boo
ooo
43 209.43 100.0 0.0 ]
MpoBepka AaHHLD Mokasats oTueTky NogoWEL: [] Pucosare rpysmoayie nogywiy e et — = LI o8
ooo
= coo
TNkl FPYHTOELIX CNOEE (HABOP), ECTPEUANWMXCA B CKESMHHAX - - W3 daiin IK'E E‘ -- oog
ooog .
N2 |13 R, kfa|Mogynt (E/Ee), MNa |l kHim3 | @l rpagyc | Cl, kMa | wd. My Mpocapra| Tun | | kHmM3 | @l rpagyc | Cl, kNa | User |Rc,n, kMa Buaerp:l | &3 lLmno ] Hacsinsod
1 |cyrmunor 0.0 14.0/14.0 18.4 14.0 1.0 0.35| Het 5 138.1 12.0 3.0 0.0
2 | rornomepal 0.0/ 0.m 211 1 0.0/ 0.0| Het 3 211 1 0.0/ 30200.0| BniBETR
3 |rpaswmi 0.0/ 30.0430.0 205 39.0 8.0/ 0.30| Het 1 20.3] 38.0/ 6.6 0.0
4 |rmuHa 0.0/ 20.7/20.0 19.3 14.0 0.0/ 0.2| Het 5 19.1 12.0/ 0.0/ 0.0
5 | HaceinHoii 150.0/ 5.045.0 19.8 7.0 5.0/ 0.3| Het 1 19.8) 17.0] 0.0/ 0.0
6 | nogywka 20 0.0/ 20.0100.0 19.8 23.0 0.0 0.27| Het 1 19.8| 230/ 0.0 0.0
= - - P = — FEm : P == - - — - o
K d
Tan rpyuTa
1 - KpynHooGnoMouHbIE rpYHTBI C NECHEHBIM 3AN0NHWTENEM i NECHAHDIE, KPOME MENKHX W NbINEBAThIX ~
2 - Neckn MENKHe
3 - Neckn NbineBaTwle (MANOENAXHLIE W BNAMHbLIE)
4 - Meckn NbNeBaTwe (HaChilWeHHbIE BOgON)
5 - NbINEBaTo-MUHUCTLIE, 8 TAICKE KPYNHOODNOMOYHLIE C NBINEBAT0-MWHUCTIM $AN0NHNTENEM C NOKAZaTENEM TEKYUECTH IPYHTA UMK anonHuTens IL <= 0.25 hd
TIpHHEATE XaparTepHCTHER MpyETa mo CT122.13330.2016 l:l Fozthibmeare ITyaccos
[laHHbie N0 NPOCAA0YHBLIM CEOACTEAM N0 CKEAMUHE ﬁ Y| -
M2 |I'nyﬁm|ao1ycrm M H pocag (Psl),ld'la‘Eslnpnp=100|d'la|Es|npnp=200!d'la|£slnpnp=3ﬂﬂld‘la|
L] eyrmsoe
Cxe. 26
() ABc.otmetka (@) Orw.ommerra
Kon-soctpok |1 ok 9 MpocagouHele rpYHTE | TANE MpocanouHsle rpyHTL Il TANA

Buumanue! J{151 KOppeKTHOro pacuera 0CaKy IIPHU UCII0JIb30BAHUN UCKYCCTBEHHOM OTCBHINKU HHUKE

IIOJOIIBEI (I)YHJIaMeHTa CJICAYyCT CO6J'II-O)IaTB CJICAYHOHICC IIPABUIIO:



Ecmu HNCKYCCTBCHHAs 3aChbIllKa HUXKC IMOAOUIBEI, TO €€ 3az[aBa171Te BCPXHHM CJIOEM B CKBaAXXUHE
J0 OTMECTKHU HH3a ITIOAO0IIBBI (bYHI[aMeHTa.

OTMETEM M ¥TB ——

ABc. 0TMETES HYNA (M)
II:I

TpyHTOBLIE Bogbl |

JKCNopT | MmnoptT |

MpoEEpka GaHHBIX

[Ipu HanmMuMUK TPYHTOBBIX BOA BKIOUKTE (hiiakoK. [Ipu OTCYTCTBUM rPYHTOBBIX BOJl oTMeTKY YI'B
3aJlaBaiiTe HIDKE JIHA CKBOXKHUHBI M OTKII0YHTE (hiakok. [Tociie BHECCHNSI H3MEHEHHI B NCXOTHBIC
JTAHHBIE IO CKBR)KMHAM HE0OXOIMMO BBITIOJIIHUTH MPOBEPKY UCXOIHBIX NaHHBIX. ['paduyeckoe
0TOOpa’keHHe CKBAKUHbI BO3MOKHO TOJIbKO M0CJIe IPOBEPKHU M OTCYTCTBHUS OIIMOOK B
HCXOJHBIX JaAHHBIX.

_ Sxenopr |- COXpaHEHME JAAHHBIX 110 F€OJOrUH, BKIHOYask KOOPIAUHATHI CKBaXKUH, B (hailn
fundgeo.fge B TekyIyto Manky ¢ pacueToMm.

_ Wnnopr_| - 3arpyska JaHHbIX 10 TeoJoruu u3 (aitna ¢ paciuperuem fge, BKioYas KOOpMHATHI
ckBakuH. [lepen 3arpys3koil HEOOX0AUMO yOEUTHCS, YTO HAOOp 0A30BBIX TOUEK B TEKYLIEM pacueTe
COBIIaAaeT ¢ HAOOpOM 0a30BBIX TOUEK B (haiisie pacueTa, Ipyu KOTOPOM COXpaHsIcs (aiin
fundgeo.fge. Bepcuu nmporpamm TOKHBI COBIAIATh.

| MpomepsaHne |

- pacyueT FJ'IV6I/IHBI CE30HHOTI'O ITPpOMECP3aHuid

ITpeesTe xaparTepreTHel rpyveTa mo CI122 13330 2016 .
- ABTOMATHYC€CKOC INPUCBOCHNEC 3HAUCHU U

XapakTepUCTUKaM rpyHTa. [[pHHUMAIOTCS caMble HU3KKE TTOKA3aTeN! M0 MPUIOKEHHUI0 'A'
CI122.13330.2016.

— PyHOameHTEI

Mapka BoicoTa M| FnyGuda,m| OTH. oTMETES BEpXa, M| -

BUI2 2T 2.95 27

BLL14 1.8 2.05 1.8

BLL3 21 22 21

BILIT1 1.8 205 1.8

BLLS 1.8 2.05 1.8 _I
-

IF MNokazare OTHETHY NOOCWELI IF PucoEaTE rpyHTOEYH NOOYWEY

Crucoxk ¢pyHnameHToB (hopMHUpyeTCs aBTOMATUYECKH ), MPUHAICKAIIUX BRIOPAHHON CKBaXKHHE.
3Hauenus B TaOIHIlE MOKHO MEHSITh — JIBOMHON KJIMK MJIM KiaBuia Enter.

CnucoK cKBaMuH




Cnucok CKBaXKHUH. 3HAYCHHS B TAOJIMIIE MOKHO MEHSTh — IBOWHOM KIIWK Win kiaBuma Enter. [pu
OTCYTCTBUM I'DYHTOBBIX BOJI OTMETKY YI'B U Bojoynopa 3agasaiiTe HIKe JHA CKBaXHUHLL. [Ipu

OTCYTCTBUH BOJIOYHOPa OTMETKY BOJOVIIOpA 3aJaBalTe HIDKE JHA CKBAYKHHEL.

& - xomuposats comepxuMoe Tabnubl B Oydhep o6MeHa (6€3 COCTaB CKBaYKHH )
2] - BCTaBUTH COIEPKUMOE TaOIHULLI U3 Oydepa oOMeHa (0e3 cocTaBa CKBa)KHH)
- KOIMPOBATH TEKYIIYIO CKBAKHUHY
- IEPEKITIOYUTHCS B COCTAB CKBAXKHHBI

Bl - yiamuTh CKBOKUHY 110 TEKYIIEH CTPOKE

CrBa#HHE

Cnou rpyHTa us Habopa

Ar31

- YAAJIUTb BCC UCKYCCTBCHHBIC CKBAKUHBI, KOTOPBIC HC MIPUBA3aHbI K (I)YHIIaMCHTaM

G0GE

Sa1E-N

TonumHa, MM
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7200
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-
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CocraB ckBaXUHBI. 3HAYEHUS B TAOJIHIIE MOKHO MEHSTh — JIBOMHON KJIMK WM KiiaBuia Enter. J{ns
MOCIIEAHETO TPYHTOBOIO CJI0S MPH BKIIOYEHHOI MPOBEPKE MOACTUIAIONINX CIIOEB PEKOMEHIYETCS
3a/1aBaTh OOJIBIIIOE 3HAYEHHE TOJIIMHBI WIH MPU HEOOXOAMMOCTH OTKJIIOYATh MMPOBEPKY MOCIEIHETO
MOJICTUJIAIONIETO €10 (B MEHIO «JlOTIOTHUTEIBHOY).

& - xomupoBath comepKUMOe TabIuIBl B Oydhep oOMeHa
2] - BcraBuTh comepxkumMoe TabaMIBI U3 Oydepa oOMeHa
- IEPEKITIOYUTHCS B CITUCOK CKBAXKUH
B - yjanuTh TEKyIIyio CTPOKY
El - pasasmxka ctpok

THNBI FPYHTOBLIX CNOEE (HAGop), BCTPEYAHWHXCA B CKEaMHHAX - - W3 daiin E% E --
M2 (T3 R, 7/m2| Mogyne (E/Ee), T2 | Il T/m3 | $ll rpagye | Cll, T/m2| k. Myaccona| Npocagka| Tun| Y, T/m3 | @l rpagyc | Cl, /2| UeeT |Rec,n, /M2 | BoiBeTpent
1|_3acwinka_ 1500 1.89 30 0 0.27 | Het 1 1.89 30 0
2 |1raz_1 13200 1.88 200 18 03| Her 5 188 z00[ 1o
3 |Mraz_2 1320.0 0.92 200 19 0.3| Her 5 0.92 200 1.9
Twun rpynTa (Tabnuua 43(3) nocobua k CHal 2.02.01-83
" 1) KpynHOOGNOMOYHEIE TDYHTHI C NECYAHBIM 33N0NHUTENEM W NECYAHEIE, KDOME MENKMX W NuineBaTeix  { 2) Neckn Mentue
Hoebduumrenra [Ivaccora

(" 3) Meckn NuiNesaThie (MANOBNAXHLIE W BNaxtbie) © 4) Meckw NLINEBaTLIE (HACKIWEHHbIE BOA0M)

(" &) Ckana

(" 5} MeINEBaTO-MUHWCTEIE, & TAIKE KPYNHOOGNOMOYHEIE C NBINEEITOMWHUCTEIM 33MN0NHUTENEM C NOKAZATENEM TEKYYECTH IPYHTE UNuW 2anonHuTens IL <= 0.25

" &) MeiNeEaTo-MUHWCTLIE, 8 TAISKE KPYNHOOGNOMOYHLIE C NBINEEETOIMWHNCTLIM SaN0ITHUTENEM C NOKEZaTENeM TeKYYECTH TPYHTE unK sanendurtens 0.25 < IL == 0.5

" 7) NeiNeBaTo-MUHUCTLIE, & TAKKE KPYNHOOGNOMOYHEIE C NBINEEATOMWHUCTEIM S3N0NHUTENEM C NOKEZaTENEM TEKYYECTH IPYHTA MW 2anenhiuTens L = 0.5

- - - IEPCKI0YATC/Ib CAMHUI] USMCPCHU.

HaGop rpyHTOBBIX CJIOEB, BCTPEYAOIINXCS B TEOJIOTUIECKOM OTYETE U U3 KOTOPOTO
(hopMHUpYETCSl COCTaB CKBAKHH.

& - xomuposats comepkuMoe Tabmubl B Oydhep oOMeHa
2] - BcraBuTh comepxkuMoe TabaMIBI U3 Oydepa oOMeHa
B - 100aBUTH TEKYIINI TPYHTOBBIN CIIOM U3 HA0OPa B COCTAB CKBaYKHMHBI



B - yjanuTh TEKYLIYIO CTPOKY
[K] - xonupoBaTh cTpoKy
[B| - BcTaBUTH CKOMMPOBAHHYIO CTPOKY
- 3arpy3Ka JIaHHBIX 110 reosioruy (epedens D, cKBaKUHbI)

- - pacyer Beca rpyHTa C YY€TOM B3BEIIMBAIOIIETO ACHCTBUS BOJIBI

& Boiuncnenne Y rpyHTa ¢ yueToM B3BSIWHBAKILEro AeHCTBHA BObl @

BhluncneHne YAENEHOMD BECA PYHTA C YYETOM BZEEWNEAIWETD SEACTENA Boghl Yab = (Ya-Yw) / (1+8)

YOeneHbli BeC YacTHU rpyHTa Ys: || ¢ /a3 kHM3

Koad (hMUWEHT MOPHCTOCTH & Ysh =
PacueT npoussoguTcA no dopMyne 35 nocouA no NpoeKTUPOEaHNID 3aHEeCTH B TEKYWYIO CTPOKY
OCHOBAHWA 30aHHA W COOPYKEHWA (K CHIM 2.02.01-83) TabAKUB rPYHTOBLIX CAOEE

IIpu pacueme Rep no cxeasjicune npocpamma agmomamuiecKu onpeoeisem pyHmoawle ciou noo
nO00WB0, 8bINUCTAeM 3HaAYeHUe Rep 0 meKywell Mmapku hyHOameHma, npuHumMaem e2o 6 pacyem
U 8bINOIHAEM NPOBEPKy noocmunarowux cioes. Eciu ona muna epynma, komopwiii s6nsemcs
ocHosanuem pynoamenma, 3a0ano 6 madaiuye 3HaveHue R, omiuyHoe om HyJs, Mo npu pacieme
Rep nonyuennoe 3nauenue cpagHu8aemcs ¢ 3a0AHHbIM U NPUHUMAEMCs MeHbulee 3HaveHue. /lantnoe
cpasHenue 8bINOIHACMCS MAKHCce NPU NPO8epKe NOOCMUNAIOUUX CLOES.

[Tpu pabore B TabiuIe ¢ IPOCATOYHBIMU CBOHCTBAMHU TPYHTOB 3HAYCHUS TITYOHHBI OT YCThS
CKBa)KMHBI HAa HIYKHEH I'paHHUIIe C10s HEOOXOAMMO 337aBaTh MAaKCUMAJIBbHO OJIM3KO K TPaHHUIIE.
Hanpumep, npu rpanuiie Ha riiyOuHe 5 MeTpoB, 3ajaBaiiTe 3HaueHue 4.999m.

_ - TabJIMIIa CO 3HAYEHUSIMH KaTeropuii pa3paboTku rpyHTa. J[BoitHOM

KJIMK yKa3aTCJICM MBIIIKHU 110 sUeiike Ta6J'II/IIIBI MCHSCT 3HAUCHUC KAaTCIOPHH.

KaTeropWMu rpyHTOE —

Tun rpyHTa | PaspaboTka |

3

LO=I N e IR I T N S LT O R

3Havuenne ESW u psw MOXXHO 3a/1aBaTh OJTHUM 3HAYEHHEM HIIU TTOCIIEI0BATEILHOCTHIO 3HAUCHH.
[Tpumep 3amaHus MOCIEI0BATEILHOCTH 3HAUCHUH :

- uist psw (kI1a): 200/100/50/0, rae 200kI1a — camo naBneHue HaOyxaHuUsl psw, OCTalIbHbIE HU(PHI
3HAYeHUs OOIIETO JaBJICHUS B TPYHTE, Ui KOTOPBIX 3a/laHa MOCIeI0BATEIbHOCTh 3HAaUeHUH Esw

- s Esw: 0/0.001/0.005/0.01, roe 0 3nauenune mig 200kI1a, 0.001 gaa 100xI1a u 1.1,



4. Menro «Paznoxute» u «Ilogomsa»

Brie OAWTE PEIYNBTATEl PEAZN0HEHNA

Paznosamte Pu T F2
Paznoxwute Ma F3
Paznoxamte Mb F4

AoBaeuTte moment Mb (Ma) otP F3

BbIBOANTH pe3yabTaThl Pa3jio:KeHusl — OTOOpaKeHNEe (PaKTHUECKUX HArPy30K IMOCIE BBITOTHEHHS
pasnoxxeHus. OKHO TakKe MOXKHO BKJIFOUUTh, KIIMKHYB Ha KAPTUHKE CXEMbl HArPYy30K.

Jlanee B MEHIO pa3MelleHbl KOMaH/Ibl PA3JI0KEHHsI HArPY30K. DT KOMaH IbI PO 1yOIMpPOBaHBI
KHOTIKaMU U pabo4yum okHOM. /{7151 mepexoaa 10CTaTOUYHO KIUKHYT IO KAPTHHKE CXEMbl Harpy30K:

B pe3ynbTare nossisercs

Cxama \ Paznogedide | Kony4ecTeon fiyH aMeHToE - 42

P e3y.Ib TATEL P30S I : p 1
Pyamament- 86 4
Nmax = 248.0 Ma a0
Nnon = 248.0

Ma=275.0 Mp_woo |
Mb = 248.0 Lene
Ta=0.0 +Mai+ib
Th=0.0

OKHO pa3JIoXKeHHs Harpy3ok. B Hem oroOpaxkaroTcs pakTuueckre Harpy3ku Ha yHJIaMEHT 1oce
BBINOJIHEHUS pa3IokKeHus (€CIM OHO He 3a7aHo0, TO (PaKTUUECKHUE Harpy3Ku COBIAAAIOT C
3anaHHbIMU). Ilpn HaBeeHMH Kypcopa Ha KHONIKH KOMAaH/l Pa3Ji0KeHHUs CIPaBa B TEKCTOBOM
oxkHe «MHpopManys» MosiBJsieTcs NOAPOOHAs CIPAaBKa M0 KAXKI0OMY METOAY.

JIONOJIHUTENBHO CHEAYET OTMETUTD CIAEAYIOIIMKA MOMEHT. 1Ipu ucnonp30BaHun METOAA PA3I0KEHUS
MOMEHTOB B Harpyske Ha yHJIaMEHT MOSIBJIIETCS 1BE BEPTUKAIBHBIX criibl Nmax u Nmin, T.e. aBa
3arpyxeHust BMecto ogHoro. [Ipu pacuere pa3mepoB moomBH GyHIaMEHTa KOMaHIaMU

u
nporpamMma aBroMatndecky yautsiBaer Nmax u Nmin. IIpu BBITOTHEHHS OCTAIBHBIX PacdeToB
(BBICOTa CTYyIICHEH, apMUPOBAHHS U IIPOYee) HEOOXOIMMO CO3/IaTh HOBOE 3arpyxeHue ot Nmin.
IIporpaMMa aBTOMAaTHYECKU IIPEIAraeT MOIb30BATEIIO 3TO CAENATh MOCIE 3a0aHNsl Pa3I0KEHUS
MoMmeHTa. Ecni Oyzer 3aaBatbest pa3nokeHus MoMeHTa Ma u Mb, To cozanue HOBOTo
3arpykeHust oT NMin cieayer BBIMOIHATH MOCIIE 3aaHusI PA3JIOKeHUS] BTOPOTO MOMEHTA, T.€.
HaIpuMep, Bbl packiiajpiBacTe Ma 1 0TKa3bIBa€TECHh OT MPEUIOKEHHS IPOrPAMMBI CO3/1aTh HOBOE
3arpykeHust or Nmin, 3atem packiagpiBaeTe MOMEHT Mb 1 mociie 3Toro cornanraerech Ha
NpEATI0OKEHUS TPOTPaMMBbl CO31aTh HOBOE 3arpyxenus ot Nmin.



Ecnm npu packiagke MoMeHTa (MOMEHTORB) HE CO3/1aTh HOBOE 3arpy»eHue, TO MporpaMMa Oyer
YUUTBIBATH JJI1 OCTAJIBHBIX PaCUYCTOB TOJILKO Nmax.

Ecmu nuis Mmapku ¢yHIaMeHTa MPOU3BOAUTHCS TIEpe3aiaHne pa3iokKeHUsI MOMEHTOB, TO
HEOOXO0IMMO yIaIsTh paHee CO3MaHHOe 3arpyxeHure ot Nmin.

Hy»XHO OTMETHTB IIpH KCIIONIb30BaHUK (DYHKIMK H00aBiacHus MoMenTa (+Ma/+Mb) ot
BEPTUKAJIBHOW CUJIbl U BKJIFOYEHHOW HACTPOMKE B MEHIO {onoanumenvHo — Yuumuoleamo
PA3HOHANPABNIEHHOCIb MOMEHMA U OOKOBOU Cuibl TIPU 33JaHUY T1JIeya!

JIOTIOJIHUTENbHBIA MOMEHT Ma = P*cMenienue (cMerieHne BIpaso)

JOTIOTHUTEIBHBIA MOMEHT MD = -P*rutedo (cMmerieHue BHU3 110 [UIaHY)

[Tneyo Bceraa mosokuTeIbHOE 11 Ma 1 oTpuiiarenbaoe it Mb s ynporienus kona
HporpaMmbl (CMEILCHUE MTOIKOJIOHHUKA BCEr/ia BIPABO U BHU3 110 [UIAHY), T.K. 3TO HE CKa3bIBACTCS
Ha pacyeTe Mo MPOYHOCTH, Pa3MEPOB MOJOLIBHI U OCAJIKH.

Ecnu gakTruecky 10MOIHUTENbHBI MOMEHT IPOTUBOIOIO0XKHOIO 3HaKa (CIIydau Iied ¢ IpyruM
3HAKOM), TO CIIEAYeT MPOCTO OT3EPKAINTH 3HAKH HATPY30K Ha (PyHJTaMEHT B COOTBETCTBYIOIICH
IUIOCKOCTH, ucnonb3ys BepxHee MeHo PEJIAKTHUPOBAHUE.

Modowsa | Passoxume  bemon  fonossumessdo  Tpewwss!  fApyzue

NPoU3S0AEH0 (DMHOLUEHUE CrROpPOH)

He Boaee 1 ( keadpamn ) (omAoweHue crnopoH)
He Boaee 1.5 (omHOWEHUE CrRopoH)

He Bonee 2 (DMHOLIEHUE CNOPOH)

9.9 = MAX pasmep crmopoHsl, M

0 = MIN pasmep crmopoHs!, M

Mpu nodbope NoBoLIEE! BEINDAHAME NOUCK ONMUMAABHDZ0 Pa3MEPD

OTHOILIEHNE CTOPOH YYUTHIBAETCS MPU O00PE pa3MePOB MOAOMIBHI.

MAX pa3mep €TOPOHBI, M — [10 YMOJYaHHIO MPU MOJO00PE pa3MepoB MOAOMIBBI IporpaMma
OrpaHUYEHa MaKCUMaJIbHBIM pa3MepoM 9.9 mMeTpa. Ero MoXHO CKOppEKTHPOBATh B OOJIBILYIO UIH
MeHbIIyI0 cTopoHy B BepxHeMm meHio [IOJIOIIIBA. B nemoBepcuu pazmep orpaHuyeH 3HaY€HUEM
2.1m

MIN pa3mMep cTOPOHBI, M — CTAPTOBBIMU 3HAYEHUSMHU TIPH 110100pE MMOIOLIBHI SBISIOTCS 3HAYCHUS
Amin, Bmin, 3araBaemMbie npu peaakTUpoBaHUU Mapku. C MOMOIIBIO ATOTO MyHKTa MEHIO MOYKHO B
OOJIBLITYIO CTOPOHY Cpa3y JUIsl BCEX MapOK CKOPPEKTUPOBATh MUHUMAJIbHBIE CTAPTOBBIC 3HAUCHMUS.
3HaueHue OyneT NPUHUMATHCS B pacueT, €CIi pa3Mep CTOPOHBI pyHIaMeHTa He 3a()UKCHUPOBaH

~

KHOIIKOM e

IIpu nondope MoAOMBLI BHINOJHATH NOMCK ONTHMAJBHOIO pa3Mepa — JaHHBIN MYHKT MEHIO 1O
YMOJYaHUIO BKJIIOYEH U HE BUJIEH MoJib3oBarento. [Ipu 3arpyske (aiiioB, co3gaHHbIX B 0oJiee
PaHHUX BEPCHUSIX C OTKIIFOUEHHBIM TYHKTOM MEHIO, B IPOTPaMM€ OH CTAHOBHUTCSI BUJUMBIM U €0
PEKOMEHTYETCSl BKIIFOUHTh.



5. OTpucoBKka Mapku ()yHIaMeHTa

Mnan A-A | B-B [NookonoHHde | 30 --

Cxena | Paznomenmne | Konwsecteo nozuwumi - 68

Ilnan — pacuer IIMTHON YacTH TEKyIero pyHaaMeHTa U IpopucoBka ero miaHa. [Ipu 3agaHHbIx
HECKOJIbKUX KOMOMHALMSIX HAarpy3KU pacyeT MPOU3BOAUTCS HA TEKYILYI0 KOMOWHALIUIO, IPU STOM
pa3Mep MOJOUIBBI M F€OMETPUS INIUTHOM YacTH NPUHUMAETCS C y4ETOM BCeX KOMOMHALUN Harpy30K
(npu BritoueHHOU onuuy KoHCTpyMpoBaTh MOAKOJIOHHHMK U IVIUTHYIO YACTh € Y4€TOM BCeX
KOMOMHANHUI 10 MapKe B MCHIO /[0NOJIHUTEbHO).

IIpogaeneEasse 0T OTOMOBKA (s
IpogaeneeagEe 0T BTOPOE CTVOEHH -
Tzomerpus @yEDaMeHTa (BapuanT 1)

-
papmanr 2 | mapmasr 3 [ EBapmasTd |
TeomeTpus dyEIaMEATA (33M3HAAN IUTHTA) v

[TepexitouarensiMu MOJIH30BATEh MOKET 33/1aTh PEKUM OTOOPAKEHHUS 3€JICHBIM ITYHKTHPOM
OCHOBaHMS UPaMUIbl TPOJABIMBAHMS OT MOJKOJIOHHUKA U CTYIIeHe!. B nmporpaMme 3a10KeHbI
YeThIPe AIrOprUTMa MO00Pa FTEOMETPHH IUTUTHOW YacTh (yHIaMeHTa. [ aiouKkoil BeIOepuTe
BapHuaHT. Bce HACTPOIKY 3aTOMUHAIOTCS IPOTPaAMMON I KaXKI0i MapKu pyHIaMeHTa
(xoMOMHAIUN).

Ilonp30BaTeNns MOXKET 3a4aTh CBOIO T COMCTPUIO IUIMTHOM 4acTu:

BricoTta b3, mam

BricoTa h2, mm 4350
BeineT La2, mm G000
BeineT Lb2, nam o
BricoTta bl mama gon
BuineT Lal, nam 1200
BeineT Lb1, nm 1200

Komanga «BHecTH JaHHbIE MOCJETHET0 PACYETA» B KOJIOHKE «3HAYEHHE) TIPOCTABIISICT JaHHBIC
mocjeaHero pacuera GyHmamMenTa o060 Mmapku (komOuHanmn) 11t Bcex PCY Tekyriei Mmapku
¢dbyHIaMeHTa , T.€. BBl MOXKETE OTPEIAKTUPOBATh PE3YIbTAT PAOOTHI MPOTPAMMEI HITH «C HYIIS»
3a0UTh CBOM 3HAYCHHS. Bce HACTPOWKHU M 3HAYEHUS 3aTIOMHHAIOTCS TPOTPAMMOM JIJIsT KaXKI0H



Mapku (pyHaamenTa (komOuHanuu). Ecnu npu pacuere ¢pyHaaMeHnTa 3aaHbl JOMIOJTHUTEIbHBIE
PaBHOMEPHO pacHpeieeHHbIE MoJIe3HbIe Harpy3ku qml...qm4, To npu pacdeTe pyHAaMEHTa C
3aJJaHHOI reoMeTpueil MINTHI HayajdbHble (MUHUMAJIbHBIE) Pa3Mephl MOOIIBEI HEOOXOIMMO 331aTh
pacueTHbIMH ((PaKTUUECKUMH), T.K. IPU 3aJaHHOM T€OMETPHUH IUIUTHI COOp HArpy30K Ha YCTYIIbI
¢dbyngamenTa ot ul...qu4 Gosiee TOUHBIN, CIEAOBATEIHLHO Pa3Mep MOAOIIBEI MOKET ObITh MEHBIIIE —
CMOTPHTE pa3zei yueT JOTOIHUTEIbHBIX HArPY30K.

A
- KOMMPOBATh JIaHHbBIE TAaOIUIIBI B Oy(dep oOMeHa mporpaMmbl

R

all
- BCTaBUTH B TabnuIly nanusie u3 Oydepa oomena nporpammsl. [lpu Heckonbkux PCY mo

TeKyIlel Mapke ¢pyHIaMeHTa IaHHbIe KOMUPYIOTCA aBToMaruyecku s Becex PCY.

Mnan A-A | BE-B Nogronodndwe 30 | MNoura -

Cxema |\ Paznomenve | KonwsecTeo nozvumi - 68

al

T.615

A-A — pacueT MIUTHON YacTu TeKylero GyHaaMeHTa u MpopucoBKa ero paspesa A-A. Ilpu
3aJJaHHBIX HECKOJIBKMX KOMOMHAIMAX HArPy3KH pacueT MPOU3BOAUTCS Ha TEKYL[YI0 KOMOUHAIIHIO,
IIPU 3TOM pa3Mep MOOLIBI U TEOMETPHUS IIIUTHON YaCTH IPUHUMAETCS C YUETOM BCEX KOMOUHAIIHMM
Harpy3ok (mpu BkitoueHHOH oniyyu KoHeTpynpoBaTh NOAKOJIOHHUK M IJMTHYIO YacTh €
y4eToM BceX KOMOMHALMIA 10 MapKe B MeHIO /[0MOTHUTEIBHO).

Mnan A-A B-B Nogronodiwe 30 Mowra -

Cxewa | Paznomenne | KonwsecTeo nozuuwn - 68

B-B
]

B-B — pacder minTHOM YacTu TeKymiero pyHaaMeHTa u MpopucoBKa ero paspesa B-B. Ilpu
3a1aHHBbIX HECKOJIBKHUX KOM6I/IHaI_[I/I$IX Harpys3kKu pacucT IMpOU3BOAUTCA HAa TCKYLIYHO KOM6I/IHaI_[I/IIO,
MIPU 3TOM pa3Mep MOJOUIBBI U TEOMETPHUS IIIUTHON YaCTH MPUHUMAETCS C YU€TOM BCeX KOMOMHAIIHIA
Harpy3ok (Ipu BKiIIo4eHHOU oniuu KOHCTpyHpPoOBaTh NOAKOJOHHUK U IVIUTHYIO YACTh € Y4€TOM
BCeX KOMOMHAIM M0 MapKe B McHIO /[0MoJIHUTEIBHO).



Mnan A-A  B-B | Mogkonowwwk 30 | [ikral (G821

Cxewma |\ Paznomenve | KonwsecTED Noznumi -

v

di4 no 2w,
w. 27T
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IToakoJIOHHMK — NOJHBIN pacueT TeKylero pyHaaMeHTa u rpaguueckoe 0ToopakeHue
PE3yJIbTAaTOB apPMUPOBAHUS TIOAKOJIOHHUKA ( C yYETOM BCEX KOMOMHAIIMH, €CJIM BKITIOYCHA
Hactpoiika meHto JJOIIOJIHUTEJIBHO- KOHCTPYHUPOBATD ITOAKOJIOHHUK U INIMTHY IO
YACTb C YYETOM BCEX KOMBUHAIIUI T10 MAPKE).

Buumanue! ITociie BpinoJiHeHust KoMana A-A win B-B o0nyJsiiorcst pe3yabTarhl
apMHUPOBAaHMA NOIKOJOHHHUKA eCJIM MapKa He 3adpukcupoBaHa.

| - PEKUM BU3yaIU3aluu POCKTUPYEMON MapKH :

Hactpoiixaa
MogBeTorkca, noarotosxka || Bpawssie MpospayHocTs eyHaameHTa 0% MpospayHocTs rpyHTa 0%

[ Apmuposarme (ycnosHo) TpyHT D




6. Pexxum noucka HeMTPaJbLHON OCH AJIsI TPYNIbI CHJI

Cxema W Paznokede \ KonvHecteo gyHgaMerToEs -

-G00,G00 |
|

| M

S EEERIEEE —
|
|

-G00,-G00 |

PexxnM noncka HEUTpaIbHBIX OCEH JJIA IPYIIIBI COCPEAOTOYEHHBIX CUIl. Eciu Bce BEpTUKaIbHBIE
CHUJIBI ITIOCTOSIHHBI, TO /111 KOHKPETHOI'O COUYETAHMS CHJI MOXKHO HAMTH MOJIOKEHUE OCEH,
OTHOCHUTEIILHO KOTOPBIX CyMMa MOMEHTOB B 000MX HampaBlIeHUsX OyneT HysneBou. [Ipuammast
HalJEHHbIE OCH 32 OCb CHMMETpHUH (pyHIaMeHTa HET HEOOXOAUMOCTH YUYUTHIBATH MOMEHTHI OT
CMELICHUS BEPTUKAIBHBIX CHJI OTHOCUTENIBHO 3TUX ocel. [1osb30oBaTento 40cTaTouHO
CaMOCTOSITENLHO (Kak eMy yaoOHel) BIOpaTh Jr00YI0 TOUKY U MPUHATH ee 3a koopaunaty (0,0) u
3a/1aTh KOOPAMHATHI CUJI M KX 3HAUYEHUSI OTHOCUTENIBHO HYJIEBOU TOUKH. [lociie BhITTOIHEHHS
pacyera nporpaMma roka3bIBaeT MOJIOKEHUE HallICHHBIX HEUTpaibHbIX oceil. Ha pucyHnke Huxe 3a
HYJIEBYIO TOUKY NpuHsATa cuiia Nel. BeiuucieHHoe 1nonoxeHne HeUTpaabHOU TOUKH (IIepecedeHue
HeWTpanbHbIX oceil) — (346.552,307.759) . I3MeHUTh AaHHbBIE 110 HArpy3Ke — IBOWHOW KIIMK Ha
SIYEMKE MBIIIKOUN. JIAHHBIM PEXKUMOM CIEIYET MOJIb30BaThCA TOJIBKO €CJIM HATPY3KHU HE MEHSIOT
CBOMX 3HAYeHHH (OTCYTCTBYIOT Apyrue KOMOMHAIIMM HATPY30K BEPTUKAIBHBIX CHII), TaK KaK MPH
Pa3HBIX 3HAYEHUSX TOJIOKEHHE HEUTPATLHOM OCH Pa3IUYHO).

He | F | X | ¥

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

ﬁ

-350,550 |

= 0.0
Itw: o 7 7am] I B
Y= 307,759 907 - :
¥= 346 552 | 4.5

34655

HTOT

- IOACYET JUIS 3aJaHHOM TOYKM CYMMAapHOIO MOMEHTA U CYMMApHO! BEPTUKAIILHON CUJIBI OT
3aJaHHOM TPYIIIbI CUJT



7. MeH10 «/I0TIOJTHUTETbHOY

Aonoamumeasro | Tpewwsw  fpyeue pacwemsl Ocadrka Celowura, ¥Yposene  Cxema  [lomowrs  Pedakmuposomb

1.0/1.0/1,0:71,15/1,15/1,0 - Koahghuyuenmei npusederus pacsemiol Hozpysku k Hopmamussol (B/Ma/Ta/Mb/Th/TTores.)
1.0 - MAX donycmumeld kosdduLyuerm UCNoAs3080HUR

300 - MuHUMOABHGR SRICOMA MPEMBEDT CYMEHU, MM
300 - MuHUMOAEHOR Bbicoma smopoll CANEHU, MM

300 - MurumaAeHGA sbicoma HUXHED CrRyneHu, MM

150 - oz UsMEHEHUS SbICOMbI CIAYAEHL, MM

300 - Waz usmenerus pasmepa nodowese (npu nodbope), M

Mapamempel apMUposoHUS Alt+A
BuinoAHAmMb NPOEEPKY HA NONEPEYHYID CLUAY

Brinoarame Nposepry HO NPodaeAUsaHUE

e

Beinoasume pacyem meryeld Mapku © omyemonr ([apMUDOSaHUE HO MERKYLUEE 302D yHEHUE] Ctri+A
B omuem skarouume moaeko nodbop (nposepky) pasmepos nodoluss

Mpocvomp omuema no pacdyemy ooodky U KpeHa mekyweld mapku dyndamenma Cirl+5
Asmomamudecku doBasname MOMEHM O CMELUEHUA NodkoAcHHUED (Npu 85008 CMELLEHUSR]

Buinoarame mpebosgrue 5.6.27 C122.13330.2076 (Pmin/Pmax>=0.25, Pmin =0) dag R<150xMa

Brinoasame nposepky NODCIUAG HILLLX CAODES Cirl+P

[<] []

He sbinoaHsme npogeERKY nocredHEZD ncﬂcnm:ougeea oRog

1000 m/m2 - MAX donycrmumoe 3HaYERUE Rzp npU POCYHEME NO CKEAHUHE
KoxHcmpyposame NoSKOACHHUK U NAUMHYIG YOCME C YYEMOM S0EX KOMBUHGUUL No Mapke Ctri+Q
Mpocmomp pacyema 3HaveHus Yu dag merywed mapru dyHdamerma

¥uumeisame pPasHOHGNPAEREHHOCME MOMEHG U Hoxosol CUIb!

B men1o «I[OHOJ'IHI/ITCJIBHO» IIOJIB30BATCJIb MOXKCET 3a44aTh :

- KO (hpuyuenm npueedenus pacuemuoii Hazpy3Ku K HOPMAMUBHOU
Vcnonp3yeTcst pu pacyeTe OCHOBaHMA U (PyHIAaMEHTa [0 BTOPOH IPyIIIe MpeAeTbHBIX COCTOSHUH.

KosddruMeHTel NPMBEASHWA PACYETHON HArpy3KK K HOPMaTHBHOM

K sHauermo P:
[PMMEHITE K TEKYLLEMY

K zHauermo Ma: R

K zHaueHmo Ta:
MprMEHWTE KO BCam

SArPYHEHUAM TEKYLLER MapKK

K sHauero Mb:

K sHaueHmo Th:

K sHaueHW
obwen
nNonesHo
HarpysKm:

MpUMEHUTE KO BCEmM
115 SErPYXEHMAM BCEX MapOK

- MAX oonycmumutii Koaghpuyuenm ucnonv3oeanusn



[Tpu moxbope pa3MepoB MOJOUIBBI, TEOMETPUH TUIUTHOMN YacTy M apMUPOBaHUs (HyHIAMEHTOB
IIporpamMMa CpaBHUBAET MOJyYEHHBIH KO3(¢). UCIOIb30BAHUS C 3a/laHHBIM I10JIb30BATENIEM, €CIIN OH
IIPEBBILIAET 3a/IaHHBIA TPOrpaMMa NPUHUMAET IIOJyYEHHBIH pe3yJIbTaT Kak
HEYJIOBJIETBOPUTEIIbHBIN, 1aXe €CJIM NOJYyYeHHBIH K03(]. UCIOIb30BaHUS MEHBIIIE eAUHUIbL. B
pacyeT MpUHUMAIOTCS BAPHAHTHI (DYHJAMEHTOB, ITPH KOTOPBIX KOA(]. UCTIOIb30BAHUS HE
MPEBBIIAIOT 3aIaHHBIN. McKitoueHue:

1) C: - mpoBepka 1o KOCBEHHOMY apMHPOBaHHIO

2) N: - mpoBepka 10 MPOYHOCTH MOJKOJIOHHMKA Ha BHELICHTPEHHOE CKaTHE

3) Q: - mpoBepKa Mo MONEPEYHOM CHIIe MOIKOJIOHHUKA
VYkazaHHbIe K03(). SBJIAIOTCS UCKIIIOYEHHUEM, T.K. IporpaMMa He MoAOupaeT pa3Mepbl
MOJIKOJIOHHUKA, a OepeT B pacyeT pa3Mepsl, 3aJaHHbIE TI0JIb30BATEIIEM.
Ecnu nonb3oBatens nposepsieT GpyHIaMEHT ¢ PUKCUPOBAHHBIM Pa3MEPOM IOJOUIBBI WIIN
(UKCUPOBAHHOI reOMETpHUEH MIIMTHON YaCTH, TO B CIIydae, €CJIM NOTYYSHHBIH KO(. UCIOIB30BAHNUS
Oyzet OoJiblIe 3aJaHHOTO ITporpaMMa MOKa)KeT KPACHBIM I[BETOM, YTO pe3yJbTaT
HEYJOBJIETBOPUTEIBHBINA, XOTS MOTYYSHHBIH KO3 (). HCIIOIB30BAHUS MOXKET OBITh MEHBIIIE €AHHUIIBL.
ITpu popmupoBaHuM OTUETA B IPOBEPKAX, I1I€ KOI(. UCIIOIB30BaHUS MEHbILIE €UHHIIBI, HO OOJIbILe
MAX 3aaHHOTO B OTYETE BBIIAETCS COOOIIEHHE O HEYIOBJICTBOPUTEIHHOM pE3yIIbTaTe.

[[BeToBOE M300paXkeHHE MPHU KO3(. UCIIOIH30BaAHUS:
K <= 0.9 — 3enensrit

K <=1 — xentsii

K >1 - kpacHbIit

K > K(3ananHslii) - kpacHbII

- MUHUMAIbHOE (CIMapmog6oe) 3HaueHue 6bICOMbL CIYneHell TIPU TI000Pe TTUTHON YacTH.
[Tapametp 3anmoMuHaeTcs Juisl K0 MapKU UHAUBUAYAJIBHO.

- 3HaueHue uiaza (Ha CKOJIbKO YBEIMYMBAThH BBICOTY CTYIEHU U pa3Mep MOJIOMIBHI MPU
HEY/IOBJIETBOPUTEIHLHOM PE3yibTaTe) MPHU MOAO0PE BHICOTHI CTYIIEHEH U pa3Mepa MO IOIIBEI

- apmupoeanue

WMHamenayneHo Ans Texywed Mapki

MpoueHT apMuposaHna noakonoHHuKE ((HponsBonEH) ©
[MpoUEHT 3pMUPOBaHWA NNMTHOA vacTk ((HpousBoNLHO) ©

WWar apMaTypel B NOMKONOHHWIKE N0 rpaHn A, M

7.7 8 AVAYER
OTAS

WWar apMaTypel B NOQKONOHHWIKE Mo rpaHi B, mm

VAVAN

X/

MuHWMENEHEIR DMEMETD SPMETYPE! B NOAKONOHHUKE, MM

Wllar apmMaTypll B NAMTHOM Y3CTH, MM :
MakcumansHo gonycTMMEIR guameTp apMaTypel (BepsH. ceTka) B nogowse no rpaqw BAA, mm @ | 20/20
MakcumansHo GonycTHMEN mMaMeTp 8pMaTYPel (HUXH. ceTka) B nogowse no rpaqn BAA, mm ¢ | 20/20
KoHCTDYWPOBETE MyHLEMEHT C BEpXHEHN SPMaTYPHOM CETKOM B NIMTHOIA yacT |:| .

BepoHioin ceTky yCTAHAENWEATS | |B HVDKHER (NepBoi) cTyneru v

O6wme HACTPOHKIA ANA BECEX MapoK

ApMWPOBEHWE NOAKONOHHWKE NPMHATE No ] v | Corpomenerve apvatypsl Rsc fkr/cm2) . | 3750
MUHAMENEHOMY QMaMETPY (DX Nposepi)
ApMUPOBEHME NNMTHOM YACTM MPUMHATE NO

ﬂI:EIKmMEIJ'IbHO monycTumomy puameTpy (pesam [ . ConpotweneHue apmaTtypel Rs ser (kr/icmz) . | 4000
POBEPKA

ConpomveneHue apmatypel Rs [kr/cm?) © | 3750

Bcerga apMvposaTs PaccTosHWe OT rpaHi NOAKONOHHKE [0 0CK CTEpXHER apMaTypel B NoakonoHHuKe (al), mm @ |35

NOOKONOHHVK (MCKMYaTs
|
GETOHHBIE CEYEHWA) B .
PEXWME MPOEEPKK

PaccToaHMe 0T rpaHu NMMTLI 40 0CW CTEPXHEN ApMaTypbl EEDKHEr0 PALA HIKHE ceTkn B nogowse (@2), mm ;|60

PaccToaHue 0T FpaHK  ANWTLI A0 6CW CTEPKHEN SPMETYPL! HUKHETD PALA BEpMHEA ceTki B nopowse (33), mm @ |35

Beer ga nposepATs nogronoHHwk no HOM I:‘
MNpoueHT apruposara npuHAts no CMGE3.133302018 [




- mpeoyemulil MUHUMAIbHBLIL RPOUEHM APMUPOCAHUS.

HyneBoe 3HaueHne — He KOHTPOIMPOBaTh. [Ipy 3a1aHHOM HYJIEBOM 3HAYEHUU /ISl OJKOJIOHHUKA
quaMeTp npuHuMaercs He meHee 12mM. [Ipu 3a1aHHOM HYJIEBOM 3HAYEHHH JUJIS IDIMTHOM 4acTu
nuameTp npuHuMaetcs He MeHee 10 u 12mm. [lapamerp 3anomMuHaeTcs A1 KaKa0H MapKu
WHJUBUYaJIbHO. JIJIsl MOJKOJIOHHUKA IPOLIEHT apMUPOBAHUS IPUHUMAETCS 10 IO CTEPKHEMH,
PaCTONIOKEHHBIX TI0 OJTHOM pabodei rpaHu I KKI0To HarpaBieHus. 11 BEIYUCICHIS
MHHUMAaJIBHOTO TiporieHTa apmupoBanus o CI163.13330.2108 BkiItoUnMTE HACTPOUKY:

MpoUeHT aprMMpoBEaHWA NPMHATE No CIN63. 13330 2018

- HECKOJ/IbKO RYHKmMO06 RO apmupoeanuio d)yﬂoameuma, T'A€ BBl MOXKECTE OIr'paHUYUTH

MaKCUMAJIbHO 0ORYCIUMbLI ouamemp 6 nooouiée (TOIbKO IPU 110100pe, IPU MPOBEPKE 3a1aHHON
re€OMETPUHU IUIMTHON YaCTH OTPaHUYEHHE UTHOPUPYETCS, €CIIM HE BKIIIOUEH PEKUM IIPOBEPKH). 3a
PEIKUM UCKIIIOUEHHEM IpU N0J00pe BO3MOXKHO HE COOJII0IeHHe orpaHudeHus no MAX
JOIyCTUMOMY nuameTpy. Juamerp 3amaercs Ui Kaxaoi rpanu. Hampumep: no rpanu B — crepxHu
B IUVIMTHOM YaCTH, PACIIOJIOKEHHBIN BJI0JIb CTOPOHBI A NepneHAuKyIsIpHO ctopoHe B. ITapamerp
3allOMMHAETCS I KaXK 10 MapKy MHIUBUAYAJIBHO.

MUHUMATILHO 0ONYCIMUMBLIL Ouamemp 6 NOOKOJIOHHUKE - TApaMETpP 3alIOMUHAETCS JJIs KaXKI01
MapKu UHAUBHUIYAIBHO.

- KOHCmpyuposams yHoamenm ¢ 6epxXHell apmMamypHoll CemKoil 6 NAUMHOL Yacmu — TpU
BKJIIOYCHHOM HACTPOUKE MPOTrpaMMa KOHCTPYHPYET GyHIAMEHT C OJTHOW CTYIECHBIO U BEpXHEH
apMaTypHOI1 ceTKoi B HIKHEH cTyneHu. [Ipu BeIOOpe yCTaHOBKM CETKH BO BTOPOM MIIM TPETher
CTYIIEHU HEOOXOMMO 33J1aTh T€OMETPUIO IIIMTHON YacTH.

- 6ce20a apmuposams nOOKOJIOHHUK (UCKIOUaAmb OEemoHHble CeueHUs) 6 pedcume nPo6ePKu — B
peXHUMe MTPOBEPKU apMHUPOBAHUS MOJKOJIOHHUKA YCTAaHOBUTE (DIAKOK, AJIsi MIPOBEPKH OETOHHOTO
MOJKOJIOHHUKA (0€3 apMaTypbl)

Apmuposanue no0K0JI0HHUKA RPUHAND O MUHUMATbHOMY ouamempy (pexcum npoeepKu) —
pexxuM nposepku. [Ipy BKIIIOUEHHOH HacTpolike MporpaMMa NpUHUMAEM B pacueT apMUpPOBaHUE
MIOJIOKOJIOHHUKA CTEPKHIMH C TUaMETPOM PaBHBIM MUHHUMAJIbHO JIOITYCTUMOMY.

Apmuposanue naiumnoi yacmu RPUHAMb NO MAKCUMATIbHO OORYCIUMOMY ouamempy (pexcum
npoeepku) — peKUM IpoBepKU. 1Ipu BKIIFOUEHHON HACTPOKKE ITPOrpaMma IPUHUMAEM B pacyer
apMUPOBAHME TUIMTHON YaCTH CTEPKHSAMHM C TUAMETPOM PaBHBIM MaKCHUMAaJIbHO JOMYCTUMOMY, IIPH
YCJIOBUU 33JJaHHOU [OJIb30BATENEM T€OMETPUU IIIMTHOW YACTH.

Bcezoa nposepsame nookononnuk no H/[M — 1ipy OTKIIOYEHHON HAaCTPOMKE Mporpamma
BBIITOJIHSIET pacyeT NoAKoJOoHHUKA 110 H/IM TOIBKO IIpH KOCOM BHELIEHTPEHHOM CKaTHH
(pacTskeHHn).

Janee no MeHto J{0MOJIHUTENBHO:

- 6bLINOJIHAMD NPOGEPKY HA NONEPEUHYI0 CUJly TIPU pacdeTe TUIMTHON YacTH (HaJIM4ue TaJouKu
BKJTIOYAET BBITOJHEHHE TIPOBEPKH)

- 6bINOJIHAMb NPOGEPKY HA NPOOABIUEAHUEe TIPU PACUETE IUIUTHON YacTH (HaJIU4Ke TalOuKH
BKJIFOYAET BBIMOJIHEHUE TPOBEPKH)

- agmomamuueckoe 000asieHue 0ONOIHUMENbHO20 MOMEHMA OT CMEIIEHNS IT0IKOJIOHHHUKA
(COOTBETCTBEHHO OT CMEIICHHUS BEPTUKAIBHOM HArpy3Kku). [Ipu BBO/Ie CMEIEHHS TIPU BKIIFOYSHHOMN



OILMH IIPOrpaMmMa aBTOMATUYECKU YUUTHIBAET AOIOIHUTENBHBI MOMEHT. Eciii cMelleHns 3a1aHbl
710 BKJIFOUEHUS OIIMHU, TO IO HUM JOIOJIHUTENBHBI MOMEHT HE YYUTBIBACTCS, Ul €T0 ydeTa
HE00XO0AMMO BOCIIOJIb30BAThHCS PEKUMOM PA3JIOKEHHS HAarpy30K WM MTOBTOPHO 33JaTh CMEILEHHUE

- évinonnenue mpeodosanusn nynkma 5.5.27 CI1 50-101-2004 myist rpyaToB ¢ R<151/M2 (Hanmuuue
TaJIOYKH BKJTFOYAET BBITIOJHEHUE TIPOBEPKH )

- pérxicum npoeepKu nodcmwmromux cioee

HpOBepKa MMOoACTUJIAOIIUX CJIOCB IMPU BKIIFOYCHHOM pacdCTC OCAaAKU BBIIIOJIHACTCA TOJIBKO HAa
FJIY6I/IHy C)KMMaeMoH TOJIIH, €CJIM PACUET OCaAKH OTKIHOYCH, TO BBIIIOJTHACTCA ITPOBEPKA BCEX
OoACTHUIIAOIIMUX CIIOCB.

- MAX oonycmumoe 3nauenue Rep

[Ipu pacuere Rrp no ckBaxkrHe Bbl MOkKeTE OrpaHuduTh MAX BO3MOKHOE 3HAUYCHHE, T.€. €CIIU B
pe3yibTaTe BhIUMCIeHUN TosrydeHo Rrp npesbimaroniee MAX 3amanHoe, B pacueT OyeT IpUHSTO
3ananHoe MAX nonycTuMoe 3HaueHHe. 3HaYeHUE 3all0OMUHAETCA IS KayKI0M MapKH.

- yuem 6cex KOMOUHAUUIL HAZPY30K 015 paccuumuléaemoil mapku pynoamenma. llpun
BKJIFOUEHHOW OMITMH IMPOrpaMMa Mo I0MpaeT pa3Mep MOIOIIBB M T€OMETPHUIO TUTUTHOM YacTH C
y4eTOM Bcex KoMOuHanui. [Ipy OTKIIFOUSHHOH ONIMK pacyeT MPOU3BOIUTCS TOJIBKO HA OJTHY
(TeKyIIyr0 KOMOWHAITUIO).

- npocmomp 3nauenusn Y4 014 mexkyuieil MapKu hynoamenma

CpenHeB3BelIEHHOE 3HaYE€HUE Y/AEIbHOIO Beca IPyHTa YU OT OTMETKH MOJI0IIBHI (pyHIaMEeHTa 10
YEpHOBOM OTMETKH 3€MJIU (/10 OTKOIIKHM KOTJIOBAaHA) BBIYUCIIAETCS IPOrPaMMOil aBTOMAaTHUECKH.
JIaHHBIN IYHKT MEHIO [TOKa3bIBAET M0JIb30BATEI0 TA0IMIy [T0/IcUeTa 3HaueHus Yu. JlanHoe
3HaQ4YE€HHE UCIIOIB3YETCS ISl pacyeTa OCaKH U MPU ITPOBEPKE MOJCTUIIAIOIINX CIOEB.

- Yuem pasnonanpasnennocmu momenma u 60k060ii cuivt

ITpu pacuere pyHaaMeHTa 3a1aHHbIe 3HaUeHUst MOMeHTa (M) u 6okoBoii cuisl (T) npuHUMaroTCs
BCET/Ia ICHCTBYIOMIMMH B OJJHOM HaIlpaBlieHUH. Eci HanpaBiIeHns pa3IudHbl, TO IS y4eTa
Pa3sHOHANPABJIEHHOCTH CJIeAyeT UCIOIb30BATh 3HAK MUHYC U BKIIIOUHUTH JaHHYIO HacTpoiky. Kakoe
HaIpaBJICHUE SIBIISIETCS MOJIOKUTEIFHBIM, a KAKO€ OTPUIIATEIIHHOE MOYKHO IIOCMOTPETH B JIETEH/IE B
OKHE 3aJJaHMs JIONOJHUTEIbHBIX HArpy30K Ha (pyHIameHnT. HacTpoiika 3anoMuHaeTcst Uit Kakaou
Mapku QpyHIaMeHTa.

Hy»XHO OTMETHUTB y4yeT 3HaKOB B MPOrpaMMe HEOOXOJUM TOJIBKO IS MPABUIBHOTO BBIYUCICHHUS
CYMMapHOTO MOMEHTA MPHJIOKEHHOTO K (PyHIaAMEHTY:

[T|*h+|M| - 6e3 yyera pazHOHaNPaBICHHOCTH

T*h+M - ¢ yueTom pa3HOHAIPABICHHOCTH

[Tocse BbIUMCIIEHUS UTOTOBOIO MOMEHTA (C YUETOM JONOIHUTENbHBIX HArPY30K Ha YCTYIIBI
dbyHIaMeHTa) IPH pacdeTe pa3MepoB TOJIONIBHI HAIIPABIIEHNE MOMEHTA IPHHUMAETCS BCET 1A BIOJIb
CTOPOHBI A MpaBo U OT ce0st B10JIb CTOpOHBI B. bonbmuii BeuleT MIMTHO yacTu Bceraa
paccuntsiBaeTcss Ha MAX kpaeBoe HanpspkeHue. [Ipu BKIIFOUeHHON HACTPOMKE Mepesl UMEHEM
Mapku (pyHIaMeHTa B TaOJIuIe 0TOOpakaeTcst CHMBOI +.




8. KoxppuumneHThl HCIOIb30BAHUS

Ko3gpuumeHTsl HCIOJIB30BAHKS :

MapameTp |Koad. | Curnan
MecTHaA NPOYHOCTE NOOKONOHHWES (C) 0,00
MpOYHOCTE NOOKONOHHWKS HA BHELEHTPEHHOE CHaTHe (pacTAaxeHne) (M) 0,12
MpoYHOCTE NOOKONOHHUKA HA NONEREYHYID cuny Bes y4eTa NonepeyHoi apMatypel (G 0,03
Mnowane cevyeHna apmMarypel (As) 0,00
Mpogon#KTensHOE PACKPEITHE TPELWWH B NOAKONOHHKWEE (TN} 0,89
KpaTKoOBpeMEHHOE PACKPEITHE TRELWWH B NOQKONOHHKMKE (TK) 0,76
MpOYHOCTE NNWTEN HA NONEPEYHYD CUNY Ge3 NONEPEYHOA apMaTypel (2} 062
MPOYHOCTE NNWTEN HA OEACTEWE MArMBAKWErD MOMEHTA (HUHHAR ceTka) (M) 0,83
MpoYHOCTE NNWTH HA OeACTEWE oBpaTHOMD MOMEHTA (Ma) 0,00
[MpOYHOCTE NAWTEI HA Npogaenueadue (Mp) 0,87
Mpogon#KTensHOE PACKPEITHE TRELWWH B NNWTE (TN} 0,89
KpaTKOBpEMEHHOE PACKDEITHE TRELWWH B NNuTe (TK) 0,76
Mpoeepka no Rrp 0,90

KosthHUHEeHTE HCNONEIOBAHHWA

Brm: 0.0 c027 Am: 0.0

Brn: 0.0 H:013 Anpg: 0.0

AL B9 Q:0.03 A4 0BT
. Az 00D =

_-!:} o0 Tn0.00 .-L'u: o0

A3 00 Ta: 0,00 Af: 0D

Q035 MO30 TID1T Ro098
Tm:000 TooDU00 Wo:0.00
Cr: 18,6

Kinuk mpimikoii o 31auky ¢yHaaMeHTa BEIBOJUT HA SKpaH TaOIHIly ¢ KodduimeHTamu.

C — MecTHast IPOYHOCTH OJKOJIOHHUKA

N — MPOYHOCTH MOJKOJOHHUKA HA BHELICHTPEHHOE CXKaTHE (PacTsKEHHE)

Q — MpOYHOCTH MOAKOJIOHHHKA MPH OTCYTCTBUU PAaCUYETHON MOMIEPEYHON apMaTyphI

AS — momaas cedeHus apMaTyphbl WM 1I0CTaTOYHOCTh BOCIIPUATHS O€TOHOM M3rHOaroIero
MOMeHTa 06e3 apMaTyphl ([U1s1 0ETOHHOTO CEeUEHUs TIOJKOJIOHHUKA )

Tn — no Tpeune (MPOIOHKUTENBHOE PACKPBITHE)

Tk — no TpeurHe (KPaTKOBPEMEHHOE PacKPBITHE)

[IP — nponaBnuBaHue

R — mpoBepka ocHoBaHus mol-o0if u 2-o# rpymnme [1C

M — IpoYHOCTh TUIMTHOM YaCTH MO U3rHOAIOIIEMY MOMEHTY (HHMKHSS CETKa)

Mo — IpOYHOCTH MIIUTHOM YaCTH O U3rHOAIOIIEMy MOMEHTY (O€TOHHOE CeUeHHE Ha OOpaTHBIN
MOMEHT WJIM IPOYHOCTb IUIUTHOW YaCTH 110 U3THOAI0IeMY MOMEHTY (BEpXHsisl CeTKa, IpH ee
HAJTUYHUH))

CT - CTOMMOCTH CTPOUTEIBLCTBA B THIC. PYO.

KoadduunenTs! ucnonp3oBaHus Mo TpedyeMo ATMHe aHKEPOBKU apMaTypBhI :

Baoz: 0.0 A 0.0

Brg: 0.0 Anp: 0.0
aon |
AT 00 A5 0D

A3: 00 A 00

J1J1st HIDKHETO CeUeHUsI MOJKOJIOHHHKA :
AT — aHKepOBKa apMaTyphl MOJAKOJOHHHKA 110 TPaHU A B MOJAKOJIOHHUK



Anj — aHKepoBKa apMaTyphl OJIKOJIOHHUKA 10 TPaHU A B ITUTHYIO YacTh

B — ankepoBka apMatypbl IOJKOJIOHHUKA MO TpaHu B B MOAKOIOHHUK

Bnja — ankepoBka apMaTypbl OJAKOJIOHHUKA 110 T'paHu B B INIMTHYIO YacTh

JlnrHa BepTHKAIbHOTO paboyuero CTep>KHsI IPUHUMAETCS paBHOM BBICOTE (PyHIaMEHTa MUHYC
paccTostHuE OT rPaHy MOJKOJOHHUKA IO OCH BEPTUKAILHOTO CTEPKHS U MUHYC PACCTOSTHUE OT
HIDKHEH TpaHM TUIMTHOM YacTH 0 OCU CTEP>KHEW BEPXHET0 psijia HUKHEH CETKHU B MOJIOIIBE.

Jlns1 cedyenwmit mumtHOM yactu 1-1...6-6:

Al...A6 — ankepoBKa apMaTyphl IVIMTHOW YaCTH OT YKa3aHHBIX PACUETHBIX CEUCHUM IIIMTHON YacTu
(dbyHIaMeHTa B CTOPOHY Kpasi MOAOLIBBI 0€3 yueTa BO3MOKHOW IPUBAPKH CTEPHKHEN MONEPEYHOr0
HanpasieHus. JimHa pabodero CTep)kHs B INIMTHOM YaCTH MPUHUMAETCS PaBHOM
COOTBETCBYIOILLEMY pa3Mepy NOJOLIBBI (yHIAMEHTAa MUHYC J1Ba PACCTOSIHUSI OT HU)KHEH IpaHu
IJIMTHOM YaCTU IO OCU CTEP’KHEH BEPXHEro psifia HUKHEW CETKHU B IIOJIOLIBE.

Pacuer TpeOyemoii qimHb akepoBku mipousBoautes mo CI163.13330.2018 dopmynsr 10.1...10.3.
IIpu pacyere NpUHATO apMUPOBAHUE TOPAYEKATAHOM U TEPMOMEXAHUYECKU YIIPOUHEHHON
apMarypoii nmepuoandeckoro npodmis (kaaccoB A300, A400 u A500). Pacder BoimonHsIeTCS ©
yueToM TpeboBanuii 11.10.3.25 0 MUHUMAaILHOM 3HA4€HUH (PAKTUYECKON JJIMHBI AHKEPOBKH.

KoadduunenTs! ncnoib30BaHus 10 TpeOyeMoil JJIMHE AaHKEPOBKH apMaTyphbl SBISIOTCS
MH(GOPMAIIMOHHBIMH IS TIOJB30BATENS U HE BIHSIOT HA pacueT caMoro (hyHIaMeHTa M OCHOBAHUS
(BBIOOD IIPOrpaMMOil OKOHYATEIBLHOIO BApUAHTA).

KoadduunenTs! Hcnosb30BaHus 0TOOPAXKAIOTCS C yUeTOM (aKTHUECKH MOA00paHHOM apMaTypsl ¢
Y4ETOM BCEX KOMOMHALWH 110 3arpyKEHUsIM (€CITH BKIIFOUSHA HACTPOHKA MEHIO
JOITOJIHUTEJIbHO- KOHCTPYHUPOBATD ITOAKOJIOHHUK U INIMTHYIO YHACTD C
YYETOM BCEX KOMBUHAIMH 110 MAPKE).

9. KocBeHHOe apMHPOBaHNe MOJIKOJOHHUKA

Cerxa se Tpebyercs |- pacder Ha KOCBEHHOE apMHUPOBAaHME MOAKOJIOHHUKA!

& HoceeHHoe dpMHpPOBaHWE OroNoBEKa

Wecxogueie gavHble ——— ~Cxema

Oronosok X (mm): |80
Oronoeok Y (MMm):

MnactiHa X (MM

MNAcTAHA Y (MM); _
(03 (=Wl SEp-| 100x100 ~ | IEIIENS m

Harpyzka :

Pezynerathl pacuyeTa
PacyeTHan NNoWans :
Ab,max = 1000 x 500 = 500000 w2

Pac4eTHoe CONPOTHENEHHE DETOHE &
Rb,Joc = 810,745 1/m2

MAX gonycTMman Harpyska :
N=243223 1

CeTka He TpeDyeTcA




10. Men1o «TpemuHbI»

prrnaﬂ nonowsa Ocagka Celicika CxeMa  [oMollb

0.4 (MM) - DonyCcTMMEA WMPWHA HEMPOADMAMTENEHOMO PACKPLITHA
0.3 (M) - DonycTMMasA WMPWMHA NPOACIHNTENBHOMD PECKPEITHS

v BeINONHATE pacd4eT Ha TDEIJ.lMHDDﬁDB3DBaHI-ﬂE

BrINONHATE PACYET HA TpeWMHoobpasoBaHie Ha ocoboe coueTanne (Cefcmmka)



11. Men1o «CeiicMuka u YpoBeHb» u Pejakruposanue

Ocadrka | Celcmuka, ¥poseHo | Cxema  lMomowie  Pedekmuposame I

weHee § Baanos
7 baanos
& baanos

9 baanos

Mpyum Henocpedcmeeryo nod nodowesol gyndamenma | kamezopuu no celicmuveckum ceolicmean (no CIT 14.13330)
Mpyum Henocpedcmeeryo nod nodowesol gyndamenma Il kamezopuu no celicmuveckum ceolicmean (no CIT 14.13330)

Mpyum Henocpedcmeeryo nod nodowsol gyrdamenma il kamezopuu no celicmuveckum ceolicrmean (no CIT 14.13330)

Coopy®eHUE NOSBILUIEHHOZ0 YPOsHA omaemomeeHHocmu (KC-3)
Coopy¥eHUE HOPMOABHOZO0 YDOsHS omeemcmaerrocmu (KC-2)

CoopyseHUE NOHUNEHHOZ0 YposHR omeemomeerHocmu (KC-1)
2 - leomexHuveckas Kamezopus coopyxeHus (mabauya 4.1 CMT 2213330.2076)
Cnpaska

Modowea GyHAamMerma © NOSBILUEHHOD LUEP OXDE0 MOCITIBID
0 - Koaghguyuernm mperus nodowssl no ocHosa U ([ - NpUHAME GEMOMEMUYECKL)
Asmomamuvecku Jobaansme Bokosyre cUAy om nosesHol Npu Nposepke Ha cdeuz

Koopexmuposame yon 8HYMPEHHEZD mMperus epyHma @ no gomyae 6.48 CM22.13330.2016

banibl u kaTeropus rpyHTa 3a1at0TCs JUIsl IJIOIAAKH CTPOUTEILCTBA.

VYpOBeHb OTBETCTBEHHOCTH 3aIIOMUHAETCS POTrpaMMON 11 KayKI0W MapKu pyHIaMeHTa.
KoppekTrpoBka yria BHyTPEHHETO TPEHHsI BBITIOIHSIETCS, €CIM 3TO BBIOPAHO MOJIb30BaTEeM, U
pacuete o popmynam 6.49. u 6.50 CI122.13330.2016. ITpu npoBepke ycinoBus 5.5
CI122.13330.2016 xoppeKTUpOBKa 3HAYEHUs yIJIa BCET/1A BBIIIOJIHAETCS.



Cxema  Momowe | Pedakmuposame I_ @

OBwos nofe3HaR Hazpyska gn
Memod pacvema yzaoeceo Gmox U ompeied nodowse! (npu Mb = 0 Ma > ()

¥uroxume HO kK03DOUYUEHM 3HAYEHUS HOZPY30K Mekyeld mopku dyHdamerma
¥uroxume #a (- 1) smoverue Hazpysku (P) mexyweld mapxu gyndamedma
Yunoxume sa (-1) spaverus Hazpyzor (M, T) mekyweld mapku dyHdaMesma
¥uroxume suauersus Ma mexywiel mopku Ha 3000HH6I0 kKo3POULYUEHM

¥uroxume snauersus Mb mexywel mopku Ha 30008H00 Ko3OULUEHM

MAX donycmunans ccadka

MAX donycmunell Kped

Mosepryme Hazpysku Ha 90 zpadycos no vacoeol cMpPeAke

[Mosepryme Hazpysku Ha 90 zpadycos npomus wacosol CrAperkU

Munumassssil duamemp & NOOKOACHHUKE, MM

CrmoumMocme MamepUaAns U CpoumensHelx pabom

Mpuceoume no acem mapram A B min = A B ¢ gurcayueld pasmepa nodowss
@ Copmamenm npumeHsemol apMamyps no duamempan

BexmopHoe CACKERUE HOZPY30K DAR mekyLeld Mapky

OmmeHume GURCOLUK 80EX MapOK

D HMrughopmayuorras mabauya

MeH10 n03BOJIIET PENaKTUPOBATS .

- 1uist Becex PCY Tekyiieit Mapku 3HaueHue oOLIel 1Mone3HoN Harpy3Ku

- METOJ pacueTa yrioBoro Gmax u oTphIB MOJIOLIBEI Cpa3y Ul BceX (pyHIaMEHTOB
- 3HAYEHUS HArpy3oK Ha (yHJIaMEHT TEeKyIIel MapKu

- 3HayeHne MAX 10nycTUMOI OcaJIki U KpeHa JUlsl BceX MapoK (yHaMEHTOB

- HampaBJICHHE HAarpy30K Ha PyHJAaMEHT TEKYIIEH MapKu

- MUHUMAaJIbHBIA JUaMETP B MOJKOJIOHHUKE Ui BCEX MApOK

- pacueHKH Ha CTOMMOCTh MaTepHajoB U padboT

— PaspaboTka rpyHTa 3a 1000m3 — — BwiBos rpydTa 38 100 TOHH ——————————————— BeTtoH 3a 1m3

A | CToMMOoCTh

Ha3km [Ha5km [Ha 10 kM [Ha 15 kM B10 [B125[B15 [B20 [B25 [B30 [B3s [B40 [B4s |Bso [Bss [meo |

598 | 833 1421 1666 571 | 592 | 612 | 653 | 674 | 697 | 720 | 748 | 975 | 1077] 1178 1280

— MNapameTpol on i bBe P tyHgamenTa 3a 1m3
[ Veureinars uecs ryra v - OSpaTHy0 Sacumy [0 3m3 [0 5 M3 [[lo 10 M3 |[lo 25 M3 |Bonee 25 m3 |
p—— 340|210 [214 | 157 128 ]

[~ ¥4uTbiEaTH BOJONOHIKEHHE

=@ en e b= O RS

32 10003 | Matep sa 13 |Apmarypa sa 17 _|Knace Gerona nogs | Kosgap. [

m10h|3lpylrra|

430 | 14 | 7700 [B10 | 5,44] 2500

- COpTaMCHT HpHMCHHeMOﬁ apMaTtyphbl 110 JuaMeTpam




CopTareHT

EW g 10 12V 14 16 W 183 W
W 2V /W 2 32V
cCH T

BexTopHoe cii0keHHe HATPY30K IT03BOJISIET BBHITIOIHUTD CIIOKEHNE HArpy30K 10 hopMynam:
Tb = xopens (Th*Tb+Ta*Ta) u Mb = xopens (Mb*Mb+Ma*Ma),
npu 3ToM nnpuHUMaercst Ta=0uMa=0

Menio PerakTupoBaTh TakKe MO3BOJISICT OTMEHATH (PHKCAIHIO BCEX MAPOK M 0TOOpaxaTh
MH(POPMALMOHHYIO TaOIUILY :

MAX d o e o MAXd = e o MiNdo MAX A
rparin A i /epe rparn B vk /e, [ymE— oaion moL fopes R
N Ay »

e, MM M

% apmup B
MOADKONOH./NnuTe:
M cemca, MM

Bl15->2




12. Ocanka u KpeH
OKHO HACTPOEK pacyeTa OCaIKU M KpeHa:

B Hotnosan Hafyxamwwmne rpyHTel | o
[] BuinonuaTs pacuet ocagkn Mpi pacueTe ocagkm
UWTHIBATE BNUAHIE
[[] BuinonnaTs pacuer kpexa O znce,quux P MPUHATE PasMEDLl KOTNOBAHA B O CunTaTe ycaﬁrxlzrauaﬁyxamuqeru ~ TIPUHAT SARAHHYIO HIDKHIDK FpaHILY
[ BuinonHaTs pacuer npocagkk &) "nane Gonblue pasmepa Noaowskl TPYHTa Hitixe ' halyxaHua Hiske (<) W Boiwe (+) YIB
=" (nogOeToHKK) ByHAAMEHTE Ha a
e (noA ) YA 3Hauenne ycagkn 4ofasnaTs k PaccToRHUE [0 HIHHEI
Paguyc 30HbI EMUAHKA |5 ZHayeHue Dk D
& SHEYEHNI OCaAkN rpaHuLy HafyxaHua oT
n 3nauenmne Dk, mm: |0 0 Y o e ¥TBM: 0,0

K SHEYEHUID DCagRH

oy [[] 3amaunsanue nokansoe
HusHiow rpasuuy Habyxanua
MpUHATE pasMEPsl KOTNOBEHA B

. (g) MPUHATE Ana cyyan [nuHa yuacTka
. 1.3 |_J Mnaxg no 2aAaHHGIM SHAYEHHAM = wndmnsTpauun Bnaru [ Gz tot = NOKANLHOTD
2 Lk (anuta) w Bk (wupnka) Psw ) samaunsaiua Lw, mw - |0
Hopmarne Srerzreln s [ ~ TIPHHATD S3AAHHYIO HIbKHIOK LUnpHHa y4acTka
CHull 2.02.01-83 " rpaHuwy Habyxanus NoKanLHoro
I d aMEHTa o
I 50-101-2004 e o 3AMAYNBEHNA Bw, MM
. OTHOCUTENLHAR OTMETKS
o CIM 22.13330.2011 K2:|2

3AAAHHOI HIKHEN

R = Rmax SanoMUHETE PAZMEDHI
0 KOTNOBaHa MHEMBWZYaNEHO gns
BCEX MapoK fiyHAAMEHTOB
Rma 1
Ll

Y4HTLIEETE PASYNIOTHEHNE [inA rpysToE Il THN O
TPYHTa npu paspaboTre Npocago4HsLIM CEORCTEaM

KoTnoBaHa (Tonwko gna CM) BLINONHATE PacyeT

BhINONHATL PACHET oCapku NpOCAAKN 0T COGCTEEHHOMD
[] u kpeta #a ocofice BECa IPYHTA HIKE OTMETEN

coYETaHNE (CefcMIKa) ¥r8

OTofipaxaTt B 0CHOBHONA Tadnuye MAX sHayeHne ocagkn

13. DxkBUBaJIEHT KPYIJIOr0 (PyHAAMEHTA

= JKBMBANEHT Kpyraoro yHoameHTa @

B: | JaHecTu & Amin 1 Bmin |

Mnowank (S,u2)
A'B=Pi'D'DI4 =126
MomeHT conpoTHBNEHHA NAoWanl nogowesk! (W, u3)
A'B'BI6 = Pi'D'D*DI32=6.3
BEegMTE sHaqeHme D (RMaMETR Nogow B, MyHEAMEHT C MR AMOY ONEHIH

NoJAo W ECR AxB MMEET TaKYID #e NNOWSLE M MOMEHT CONPOTHENEHH A
nofoW Ebl. PacHeT dyHAEMEHTE MPOKSEOLMTE Ha Mb W Th ELons B

B nporpamme peannzoBan pacdeT pyHIaMeHTa ¢ KpYTJION B TJIaHE TOIOIIBOM, HECMOTPS Ha 3TO C
MTOMOIIBIO JAHHOTO MOJYJISI MOKHO TIOJJ00paTh pa3Mepsbl MPSIMOYTOILHOM MOOIBEI C



XapaKTepUCTUKaMHU (IIJIOLIalb U MOMEHT CONPOTHUBIICHNUS) PABHBIMHU XapaKTEPUCTUKAM KpYTJIon
ITOIOIIBBI 33JaHHOTO JUaMETpa.

14. Cxema pacnosoxenusi pyHaamMeHTOB

CECEEEEEEEEEEE DEEE:

[¥] PucossTs Ha paspesax dyHaamenT [] VuuTsisaTs con Snicxaliwin crsaxme || 3d nepcnexrusa [ ] 3d ryWTsl  CropocTe Spaweria:
Iil:l R
L i B
3 3 P ;
| | N
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3a/1aB Ha cCXeMe CKBOKWHBI U (DYHJIAMEHTHI, MTOJIb30BATETh MOXKET IMOTYIHTh PE3yJIbTaT pacyeTa
OTHOCHUTENILHOUW Pa3HOCTH OCAJIOK AJIs 3aJaHHOM IpynIbl (yHIaAMEHTOB M MPOBEPKH BBHITIOTTHEHUE
TpeboBaHus ycinoBus (5.5)

M =g (tagy +oyf p), (5.5
mo CI122.13330.

Takoke mporpaMma Mmo3BoJIseT:

1) aBTOMATHYECKH OMPENCIUTH OJIIMKANIIYI0 CKBOKUHY [UIS KQKI0H Mapku QyHIaMEeHTa U
MIPUCBOUTH €€ MapKe JUIs pacyera

2) TMOCTPOWTH TOPU3OHTAIBHBIN pa3pe3 U BEPTUKAIBHBIN pa3pe3bl 0 TPYHTOBBIM CIIOSIM C
0TOOpaKEHHEM MPOSKTHPYEMBIX (PYH/IaMEHTOB

3) co3/1aTh HCKYCCTBEHHYIO CKBXKHHY

4) 0TOOpa3sUTh TPEXMEPHYIO MOJIENb (PYHIAMEHTOB ¥ TPYHTOBOT'O MacCHUBa

5) HOCTPOHTH TPEXMEPHYIO MOZENb KOTJIOBaHA C MOACYETOM 00beMa Il KaKIO0TOo
pa3pabaThIBaEMOT0 THIIA TPYHTA

6) BeiBect B AutoCad miiaH KoTioBaHa

7) BbIBecTH B ReVit ¢pyHIaMeHTBI U TPYHTOBBIN MAacCHB

[IBeToBOE OTOOpakeHNE PYyHIAMEHTOB Ha IIJIAHE :
! L ]

ol (of [go (=
— WM = Wi WIH T - BBIIIOJIHEH TOJHBIA pacyeT (hyHIaMeHTa (IBETOM
MOKa3aHbl HANX Y/IIIINE Koaq)(bHuHeHTH HCITOJTH30BAHUSA).

- BBIITOJIHCH PACUCT TOJBKO PasMCPOB MOJOMIBEI (I)yHIIaMeHTa



- pacueT ¢yHIaMEHTa HE BBIIIOJHEH

|
- co3anue 0a30BBIX TOUEK. ba3zoBas TouKa MO CyTH sIBIIsIETCS nepeceyenuem oceid X u Y
MECTHOU cucTembl koopauHar. [lepen Tem kak 3a7aBaTh 0a30BbIE TOUYKH MOJIH30BATENb JOJKCH KaK
eMy yao0HO BbIOpaTh MecTo ¢ Toukoi 0,0 Ha OymyIiei cxeMe 1 3a/1aBaTh KOOPAMHATHI 0a30BBIX
TOYEK OTHOCHUTENIbHO 3TOU HYJIEBOM TOUKU. DAaKTUUYECKH HYJIEBask TOUKA SBIISIETCA IePEeCeUCHUEM
oceit X u Y I1aBHOM CUCTEMBbI KOOpAWHAT. B mocienHeil KoJoHKe MOXKHO 3a/1aBaTh TTOBOPOT
(byHIaMEHTOB, OCEH, TOTIOTHUTEIBHBIX 00BEKTOB BOKPYT 0a30BOIl TOUKH, IPUBSA3AHHBIX K STOU
0a30BOM TOUKE.

NMpaMeHATH

NMoeopoT Ga30BbLIX TOYEK, CKBA¥WH W BbICOTHLIX
OTMETOK Ha 3a4aHHbIA yron

B oxHe 6a30BbIX TOUEK BO3MOKHO BBIIIOJIHUTH TOBOPOT 0A30BBIX TOYEK, BEHICOTHBIX OTMETOK U
CKB&)XMH Ha 3aJaHHBIN yroJ BOKPYT TOYKH ¢ koopauHaTamu 0,0.

il
1

- 0CHu

- CKBA)KMHBI 1 BBICOTHBIC OTMCTKH



=

BuICOTHBIE OTMETKH %I E
e Bazosan Touka [Mpusaska X, MM |MpuBAazka Y, MM |OTMETEE, M

[] DTofpaxat Ha cxeme 0TMETKY VCTEA [ DTofipaxats Ha CXEME OTMETKM OTHOCHTENEHBIMIA

NepecTaBuTh 3HAYEHHA X U Y CKEAMWUH

MepenpHEAsKa CKEAMMH K gpyrol DasoBon Touke NpUMEHNTE

PARCETTN - 715t CKBAYKHH 3arpy3ka KoopJauHaT u3 ¢aiiia ¢ JaHHBIMH 10 Te0JIOTUU — OoJiee
MOAPOOHO CMOTPH pa3zell TOMOIIHY 3arpy3Ka JIAHHBIX 110 T€0J0TUU U3 (aitia

PARCTTNN - 3arpyska BEICOTHEIX OTMETOK penbeda U3 TEKCTOBOro (aiina. dopmar ¢aiina :

B otmetum_dmnan.txt - BaokHoT E|E|E|
$afin MNpaeka PopvaT Buo Cnpaeka
F434.04 -575.29 ”

178.548 T05.087 116.70%

101.761 TE6.993 116.902
103.228 768.188 117.187
104,923 770.1%94 117.37&
113.688 T775.898 117.406
114.%984 776.106 117.062
118.77 T77.717 116.358
123.402 780.04 1lse.106

Ctp1,cTnb 1

B Hagane cnimcka KOOpAMHAT HEOOXOJMMO yKa3aTh MpHUpalleHre o koopauHate X u Y, KOTopoe
OyneT 100aBIATHCS K 3arpyKaeMbIM KOOpJuHaTaM. Bo BTOPO# 1 MOCIENYIOMUX CTPOKax
yKa3bIBAIOT KOOpAWHATHI X , Y ¥ BBICOTHYIO OTMETKY TOUKH. YHCIa MOTYT pa3iesaTcs 3ansThIMU
WIH paszfaenurtensiMu Ta0ysiuu. Tabnuia mnporpaMMoil HCTIONb3yeTcsl TOJIBKO AJIsi 0TOOpaKeHUsI Ha
CXEME BBICOTHBIX OTMETOK.

MNepecTaBUTh 3HAYSHHUA X 0 Y CEEAXHH - o6MeH 3Hauennii X u Y

MepenpHBA3KA CHEAMMHH K rod GasoBoH ToOUKE .
o L - mepecyeT 3HaueHU X 1 Y IPUMEHUTEIBHO K

HOBOI 0a30BOM TOUYKE

- IPUBSI3KU (PYHAAMEHTOB

- IPUBA3KA JHA MTOJb30BATCILCKHUX KOTJIOBAHOB



sl Sl A ol S ]
|. = - oToOpakeHue nH(pOpMAIMK IO MapKaM

|
(1 %
‘.|-| - MPOPHUCOBKA CKBa)KMH, 0a30BBIX TOUECK, OCEH

- IPOPHUCOBKA JHA IIOJB30BATCIIbCKNX KOTJIOBAHOB

- 0T06pa)K€HI/I€ IJIaHa KOTJIOBaHa
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PUCOBATE Ha PAIPEsaX BYHAMEHT V4UTHIBATS CTIO BNIGKANLUI CKEZXHH DyHAAMEHTE 3d IPYHTH  CropocTh EpaueHms:
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HOO0OODOOHCOO00O00 elololole

! - BbrunciaeHne MAX OTHOCUTENIbHOMN pa3HOCTH OCa/I0K VIS 3a/laHHBIX POCTBEPKOB (Ha IJIaHE
oToOpaxaercs KpacHo! auHuel). [Ipu 3HaueHnn Gosnee Hyssl mporpamMma MpeaiaraeT BbIIOIHUTD
BBIpaBHMBaHME OcaloK. [Ipu cornmacum oTKpsIBa€TCs HOBOE OKHO :

< BoipaeHuBaHMe ocapok

[1] - BLLU12 [2] - BIWA5-necTHMua pAg B
Amin = 0.5 | Bmin = 0.6 Amin = 0.5 | Bmin = 0.6
A=12|B=12 A=08|B=0%

Ocapgka =227 Ocagka = 8.4
OTH.pazH.ocagok = 0.00452304853 OTH.pasH.ocagoek = 0.00452304358

MakcumansHo gonycTHMAEs OTHOCHTENEHAA PA3HOCT L OCagokK: "J.IZIM

BbinonHUTE NepecyeT diyHoaMeHTa ¢ Gonbwen ocagron ‘

[Tonb30BaTens MOXKET 32/1aTh TPEOYEMYIO Pa3HOCTh OCAIOK U 3aIlyCTUTh HOBBIN MOJ00P pa3MepoB
nmoAoBH yHAaMeHTa ¢ Ooublel ocaakou. [Tocie mogdbopa MUHUMATBHBIE Pa3MEPHI TIOIOIIBBI



Amin u Bmin nmporpaMmoii aBToMaTHYECKH KOPPEKTUPYIOTCSI U MM TIPUCBANBAIOTCS 3HAUCHHUS
MOJIYYEHHBIX Pa3MEPOB MOJIOIIBHI.

JIis MCKITIOYEeHHSI KaKOW-TMO0 MapKH U3 pacdyera Ha OTHOCHTEIBHYIO Pa3HOCTh OCAJIOK B TAOIUIIE C
KOOpJauHaTaMH (PyHAAMEHTOB IpU yKa3zaHUU 0a30BOM TOYKU HEOOXOJMMO OCTaBUTh 3HAYOK ‘*’
mociie Homepa 0a30Boil TOUKH, Harpumep: 6*.

u- MPOBEPKa BhINOJHEeHUsI TpeOoBaHui ycnoBus (5.5) CI122.13330.2016. st uckimroueHus
KaKOH-TM00 MapKH U3 MPOBEPKH B TAOIHIIE ¢ KOOpAUHATAMH (PYHIaMEHTOB IIPU yKa3aHUU 0a30BOM
TOYKH HEOOXOAMMO MOCTaBUTh 3HAUOK ‘#’ mociie HoMepa 0a30B0oil TOUKH, Harpumep: 6#.

. - IpOBepKa nepeceueHus: GyHIaMEHTOB Ha CXEMe

- TTOKa3 JIMHUAMH OJIMKalIel CKBaXUHBI U Kax 10 Mapku. [Tpu oOHapyxeHun s
¢dbyHgamMeHTa 3alaHHON HE OJMKalIel CKBaXHHBI IPOrpaMMa MpeIoKUT Iepe3aaaTh CKBAKUHBI
aBTOMATHYECKHU.

[
J - OTO6pa)KeHI/Ie AOIOJHHUTEIIBHBIX HAI'PY30K HAa YCTYIIbI (I)YH,I[aMeHTa 1 JOIIOJIHUTCIBbHBIX
IMMOJIC3HBIX HAI'PY30K.

- 0TOOpakeHNe rPaHUIIbl 30HBI BIUSHIS Ha (GyHIaMEHT IPH pacuere ocaiaku. [lpu
0TOOpaKEHUH BCEH CXeMbl paclooKeHus: GyHAaMEHTOB 0e3 YBEIMUYEHUS U BKIIOUEHUS peXUMa

YBEIIMYEHHUSI KOMAaHION |, TIpU HaBEIECHUH yKa3aTelsl MBIIY Ha (QyHIaMEeHT, TPaHHIIa 30HbI
BIMSIHUA Ha (yHIaMEHT MOJICBEUYMBACTCS O0JIee KUPHOU JIMHUEH.

‘E‘ |n - OTO6pa)KeHI/IC HOBCTOM I'PYHTOBBIX CJIOCB Ha 3aJIaHHOM MMOJIB30BaTEIEM OTMETKE

- OTO6pa)KeHI/Ie IBCTOM I'PYHTOBBLIX CJIOCB Ha 3aJIaHHOM I10JIb30BaTEIEM OTMCTKE, TP 3TOM
I_II/I(I)paMI/I MOKAa3bIBA€TCA TOIIIWHA CJIOS OT 3aJJaHHOM OTMETKH BHU3.

Ecnu 3a1anHas 0TMETKA HaXOAUTCS HUKe MOJIOMBBI (PyHJAMEHTA MITH OTKIII0UEHa HaCcTpoiKa
«PucoBaTh Ha paspe3ax (pyHaaMeHTbI», TO GYHIAMEHTBI Ha pa3pe3ax He 0TOOPAKAOTCS.

- OenbIit nepeqepKHyTHﬁ KBaaApaT 03HAYACT, YTO OTMCTKA JJaHa BBIIIC YCThS UJIN HUKC THA
CKBa’>XHHBEI.

|E- MIOCTPOCHHUE BEPTUKAIBHOIO T€0JIOTMUECKOro paspesa. [Ipu nepemenienun ykasarens
MBIIIIKH IPOTPaMMa aBTOMATHUECKU UIIET JBE OMMKaMIINe CKBaKUHBI K TOMY MECTY, T
pacmoJioxkeH Kypcop (Ipu 3TOM UCKYCCTBEHHO CO3JaHHBIC CKBAXUHBI HE YUUTHIBAIOTCS ). Enn
HaCTpOKa «YYHTBHIBATH CJIOM OJIMKAWIINX CKBAKMH BBIKJIIOYEHA) WU BIUAIONIAs CKBAXKUHA
TOJIFKO OJIHA MTpOTpaMMa yKa3bIBaeT TOJIHKO OJIHY CKBaXXHHY. [lociie KirKka MBIIIIKY TTporpaMmma
pHUCYET pa3pes:



=+ Cxema pacnoNoHeHHA (yH1aMEHTOR
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PaccTonswe uesgy cxammaun 42, T65u

Ecnu KUK MBIIITH TIPUXOIUTCS Ha H300pakeHre GyHIaMEeHTa, TO Ha Te0JOTMYSCKUI pa3pes
HAHOCHTCS pas3pe3 GpyHaamenTa (IpH YCIOBHH, YTO PAaCcUeT pa3MePOB IOIOIIBEI (GyHIaMEHTa
BBIMTOJTHEH).

Brumanue! I'eonocuueckue paspesvi npoepammol Cmposmcst ¢ y4emom pasHo2o Haniacmo8anus
2PYHMOB NO GbICOMHBIM OMMemKaM. B ciyuae, eciu 6 ckeadicunax ecmpeuaromes Hecognaoaroujue
CIIOU UTU OHU PACNOLOACEHBL 8 PA3TUUHOM NOPAOKEe HEOOX0OUMO NPOBEPSIMb NPABUTLHOCTb
NOCMPOEHUsL PA3PE308, CEEPSISICH C 2C0N0UYECKUM OMHUEMOM, M.K. AI2OPUMM NPOSPAMMbL MOJICEM
He co8nadams ¢ MHeHUeM 2e010208. B smom ciyuae Heobxooumo coz0asams UCKYCCMEeHHble
CKBAJICUHBL U PEOAKMUPOBAMb UX, NOCILE Ye20 NPUOasams um CImamyc paboyeti CKeadcumbl —
nepeumeHo8ams, yopas u3 HA36aHUsl CUMBOI « *», 1ub0 cpasy co30ams OONOIHUMENLHYIO PADOUYI0
ckeadicuny. Coz0anue OONOIHUMENbHBIX PAOOUUX CKEANCUHBL NO360ISEN NPOSPAMME OOCMOBEPHEE
CMpoums 2eon02uyecKue paspesvi.

- CO3/IaHH€ UCKYCCTBEHHOM CKBAKUHBI. MICKYCCTBEHHAsI CKBa)KMHA CO3[1a€TCsl HA YCMOTPEHUE
M0JIb30BATENS B ClIydae, €Ciu MO/ OJ0IIBOM (yHIaMeHTa IPYHTOBBIE CJIOM PACIIOI0XKEHBI OTIIMYHO
OT CKB&KHHBI K KOTOPO# MpuBsi3aH QpyHIaMeHT. PacmonokeHne rpyHTOBBIX CI0EB MO/ KaXKIbIM
(GbyHITaMEHTOM MOKHO MPOCIIEUTH, BHIIIOJIHUB B MIPOrpaMMe T'€0JIOrMUecKUe pa3pe3bl KOMaHI0M

E. K nmenn CO3JIaHHOM HCKYCCTBCHHOﬁ CKBa>XHHBI IIO63.BJI$I6TC$I CHMBOJI .

OxHO pa6OTLI C UCKYCCTBCHHBIMU CKBA)KMHAMMU:



Mapka dyHgameHTa CrBaxwHa No, noaoweoi JoBasuTe MCK. CKEIXWHY

ABTOMETHECKN COSOABATE CKEEXWHBI TONBKO

ECnM A5 OMDKaALME CKEEXMHE! MMEDT D
OMHEKOEYID NOCNEA0EATENBHOCTL Habopa
FPYHTOBbLIX SNEMEHTOE

L]
L]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

He cospasaTh MCKYCCTEEHHYID CKETKMHY,
ECIM YXKE ECTh CKEEXWHE OT LEHTPE
NOADLWEE! HA PACCTORHWKA He Gonee L jMm):

OBHoEWTS Tab nuLLy

B Tabauue oroOpaxkatroTcst Bce MapKu (GyHAaMEHTOB. 3€JI€HbIH LIBET CTPOKU O3HAYAET, YTO Ha
3a71aBa€MOM B 3TOM OKHE PacCTOSIHUM L OT 1ieHTpa moAomBel (yHAaMEHTa IPUCYTCTBYET
CKBaXXMHA.

“

- CO3/JaHN€ UCKYCCTBEHHOM CKBa)KMHBI
10JIb30BATEJIEM Ha CXEME yKa3aHHEM Kypcopa MbIIIH. J{J1s BbIX0/1a U3 peKMMa MOBTOPHO HAXKMHUTE

=

- aBTOMAaTHYECKOE CO3/IaHNE UCKYCCTBEHHBIX CKBAKUH
Ha cxeMe s (PYH/IaMEHTOB, OTMEUCHHBIX TaJIOUKOH B TaOJIHIIC.

ABTOMETWYECKW COSN3EATE CKEEXWHE! TONMBKO

ECNK OBE GMUxaiKe CHEEXWHE! MMEHDT O]
OOMHEKOEYHD NOCNEQOEaTENEHOCTE Habopa
rOYHTOBLD 3NEMEHTOE

HpI/I HaJINYWU IaJIOYKU HCKYCCTBECHHBIC CKBAXXWHBI 6y,Z[yT CO3aHbl, €CJIM K TOYKEC CO3JaHHA
HCKYCCTBCHHOﬁ CKBa)KUHBI OJIMKANIIINE 3aJaHHbIC CKBA>XMHbBI UMCIOT OI[PIHElKOBBIfI Ha60p CJIOCB:



- Cue. 44

HCEYC. CEEaXKHHA

CYTTIMHDE

ITpu OTCYTCTBUM TaJIOUKU UCKYCCTBEHHbIE CKBAKUHBI OY/IyT CO3/1aHbl TAaKXkKe, €CITU K TOUKe
CO3JIaHMsI NICKYCCTBEHHOW CKBaKMHBI OJIMDKAUINIE 3a]JaHHbIE CKBXHHBI HE UMEIOT OJIMHAKOBBIN
Ha0bop CIIOEB:



Cee.44 Cee. 33

HCEYC. CEEaXHHA

CYTTNRHOE

TPSEMH

B sToM cityyae MCKyCCTBEHHAsi CKBaKMHA BKJIIOYAET B CeOsl BCE TPYHTOBBIE CJIOH, BCTPEUAIOIINECS B
COCTaBE JIBYX OJIMKAUIIINX CKBAKUH.

Fa
[

-

- IPOCMOTp 3aJJaHHOU paboueli obracTu

- IPOCMOTP BCEM CXEMBbI pacloioKeHus (PyH/1aMEHTOB

]
W
=M

rﬂ"‘

- 3a/1aHue HOBOM paboueit o6mactu. 3aganue padbodeil 06JaCTH MO3BOJISET MOJIH30BATEIIO
paboTaTh UCKITIOYUTENBHO ¢ (yHAAMEHTAMHU U CKBOXKHHAMH, PACIIONIOKEHHBIMHU B 9TOM 00JIaCTH.

BHUMAHME! Ilpu 5TOM Takre KOMaH/Ibl KakK:

UTHOPUPYIOT (PYHIaMEHTHI M CKBa)KUHBI, PACIIOJIOKEHHBIE 3a MpeieaMu pabodel 00macTH.

B

=1
k=l | - Ta0IMIIA JTOTIOJTHUTENIBHBIX 00bEKTOB. OOBEKTHI MOYKHO UCIOJIB30BATHCS HA HATJISITHOCTH
oToOpaxeHus cxembl GyHAaMeHTOB. OOBEKThl HUKAK HE YUUTHIBAIOTCS MPOTPaMMOi MTPH pacueTrax.

- yBeNTMUEHUE MaciITaba n3o0pakeHus (J1eBast KJIaBHILa MbIIIN) U YMEHbIIEHUE MaciiTada
n300pakeHus (TpaBasi KJaBUIIa MBIIIHN ), CPEIHSS KIaBUIIIA MBIIITH (KOJIECO) TTO3BOJISET IBUTAThH
n3zobpaxxenue. Ecnu cxema CmamtabupoBaHa, TO OCIE OTKIIIOYSHUS PEKUMA MacIITaOupOBaHHS
M300pakeHNEe MOKHO TaKKe MEPEMEIaTh, YACPKUBas JIEBYIO WM CPETHIOI KIABHIITY MBIIIIH.



[Tocne BeIMONMHEHUST KOMaH T == . E =" pu HaBEJCHUH Kypcopa Ha GYHIAMEHT ero N300paKeHHe
BBIJIEIISICTCS. B 9TOT MOMEHT Ha)KaTHeM JICBOM WIIM MPaBOil KJIABHIIH MBI MOKHO aBTOMATHYECKH
HEePEeHTH K TEKYIIei MapKe B IIaBHOE OKHO MPOrPaMMBbl, JINOO B TAOIHILY C KOOPAHHATAMHU
bynnameHnTa.

-!'! - BBIBOJI CXE€MbI (Pa3pe30B 10 CXEME) B BUJIC YEPTEKa B ABTOKAJ] — CMOTPUTE
CaMOCTOSITEJIbHBIN pa3iea NOMOIIN

[Tpu HaBeeHUH yKa3aTells MbBIIIA Ha U300pakeHue GpyHmaMeHTa Ha cxeme 0e3 yBeTHUeHHSI 110
KJIMKY JICBOM WMJIM MIPABOW MBIIIH MOKHO OBICTPO MEPEKITIOYMTHCS B OCHOBHYIO TAOJIHUILY HITH
Ta0JIUIly ¢ KOOpaAUHATaMH (PYHIAMEHTOB.

- TOCTPOEHHE TPEXMEPHON MOJEIH TPYHTOBOTO MaccuBa U (PyH/IaMEHTOB

I I O S B

PiicoBaTh Ka paspesax dynaament [¥] YeuTwmars cnow Gnikaliwix ceeaxn [ ] 3d nepenertusa [7] 3d myHThl  CropocTs Bpauenn Tonua nrad




. - oToOpakeHHe TaOIUIBI C TEOJIOTMYECKUMU IEMEHTAMH U HACTPOEK MOCTPOSHHUS
TPEXMEPHBIX MOJIENEH

INpyrm 3D
[] 3d cetxa ropusoxTancHas 3dcea [ | MosepxHocts
ura Orobpaxetme Liser

[] TpeyronbHas cemxa

E 4 Touoem NOCTPOEHMIA, MM :
‘ — lar ckaHupoBaHua, MM :
Ciicas OToBpaxaTs PyHAEMEHTI
CTpouTb 3aaaHHbIe KOTNoBaHb!

: r
| CTpouTs KOTNOBaH ANR dyHAaMeHTos | |
xotnosaH | | otnosax | TOMUUMHA MOArOTOBKM MM:
OTCTYN rpaHuLb KOTROBHE OT KPas NOAOLIBHI MM:

Yron oTkoca KoTnoBaHa B rpagycax: EI
TonwwHa ceTku: {J

Mpospaurocts rpyHta: |

4 U R N

[] 3d cemca ropusonmansran 0TOOpa)keHHe TOJIBKO TOPU30HTAIBHBIX IPAHEH 2JIEMEHTOB I'PYHTOBOTO

MacCCHBa.

o o
e - 0T06pa)KCHI/IC TpaHEU 3JIEMEHTOB I'PYHTOBOI'O MaCCHUBa.

L] Tpeyronstian cemea 0TOGpakeHHe TPYHTOBOIO MAacCUBa CMO/IEIUPOBAHHOTO TPEYTOIbHBIMU

npu3Mamu. HpI/I MOCTPOCHUHU MAaCCUBA JAHHBIMU 3JICMCHTAMU IIPpOrpaMMa YUUThIBACT
HNCKYCCTBCHHBIC CKBA’KMHBI, B OTJIMYUH OT MOJCIIN HOCTpOGHHOﬁ YETBIPEXYT'OJIbHBIMU ITPU3MAaMHU.



[] Nesepeiocts _ 0ToOpaKeHHEe MOBEPXHOCTH TPYHTA. JIOCTYITHO MPU MOCTPOCHUU TPEXMEPHOTO
MaccHBa TPYyHTA.

A Cewpooomoxewdydovesmos
PR AN ENNEEEOEE  mE

PicoBaTh Ha paspesax dyHgameHT VuuTeiBaTE cnow Gnixaiiwnx crearus || 3d nepenexTuea 3d rpyHTel  CROPOCTS BPAleHna TonwuHa nuHMiA:

CTDGIHTI:- S3a0aHHBIE KOTNOE3HBI D

- IOCTPOCHUC 3aJIaHHBIX KOTJIOBAHOB 110 KOMaHC .

CTpouTs KOTNOBEH ANA KEXAOTD PYHASMERTA [¥] _ 11601h0eHne KOTIOBAHOB AT K&XIOTO (yHIaMeHTa Ha

CXEME.

Yron oTKoca KoTnoEaHa B rpamyca: |45 .
- YroJ1 OTKOCa 33a/1a€Tcs OT TOPU3OHTAIBHOMN

MTOBEPXHOCTH.

(-

- 3arpy3uTh (Baiin ¢ TpexMepHoit Moaenbio (3d-rpyHT) min 2d KOTII0OBaH.

- COXpaHuTh (aiii ¢ TpexMepHoit Moaesbio (3d-rpyHT) win 2d KOTI0BaH.

- 0TOOpaskeHHne pe3ysIbTaToB MoJicyeTa 00beMa pa3padaTbIBAEMOr0 ITPyHTA.



g-—* - IOCTPOEHHUE TPEXMEPHON MOJIENH KOTJIOBAaHA

CEEEFENEEREEEEE IO EENEEECNE

PHCOBATE Ha PASPEsaX ByHAZMEHT VuuThIBaTE Cnow Snickaliwnx creaxa | ] 3d nepcnerTusa 3d IpyHTE  CropocTs Bpaenita Tonuwua m-uait

15. Orpanuyenus peaausanuu nporpammsel «GIPRO — Pacuer ¢pyngameHTOB»

1) Pacyer Ha TpenMHOOOPAa30BaHUE BHIMIOIHICTCS M3 YCIOBHS apMUPOBaHUs GyHIaMEHTa
apMaTypoil mepuoIn4eckoro mpoQuis.

2) He mpou3BOaUTCS pacyeT Ha MECTHOE TIPO/IaBIMBAHNE M MECTHYIO IPOYHOCTH OT 3aaHHBIX
MOJIb30BaTEIeM MECTHBIX HAarpy30K Ha yCTyIbl QyHAaAMEHTa. DTH HArpy3Ku YUUTHIBAIOTCS
MIPU pacueTe pa3MepoB MOJIOMIBEI PYHIAMEHTA, a TAK)Ke MPU pacueTe IIIMTHOW YacTu 1
MOJIKOJIOHHHUKA 110 Matepuaiy. [IpoBepka Ha 0OpaTHBIF MOMEHT TUIUTHOM YacTH C y4ETOM
JOTIOTHUTEIBHBIX HATPY30K MPOU3BOUTHCS, €CITM B OKHE 33JIaHUS TOTIOITHUTEBHBIX
Harpy3oK 3Ta HacTpOMKa BKJIIOYEHaA.

16. PenaxktupoBanmue gaiinon *.FUN

PesynbTaThl paboThI B IPOrpaMMe COXpaHSIOTCA B daiiiie ¢ pacimpenuem fun. Bayrpennuii
dbopmart daitna npeacrasisier coboi TekcToBbIH (aiia. C moMOIIbO JIF0O0TO MPOCTOTO0 TEKCTOBOTO
pemakTopa MOKHO BHOCHTh U3MEHEHHUS B cojiepkuMoe ¢aiina, kacaroniuecs: 6a30BbIX TOUEK, OCEH,
PAacCIIONIOKEHUS CKBKUH M PACTIONOXKEHHS (DYHIAMEHTOB, ITPH 3TOM HY)KHO COOJFO/IaTh CIEIYIOIINE
MpaBuiIa :

1) Ilpu coxpaneHus Qaiiia nocie pelaKTHPOBAHKS HE JJOMYCKACTCs 3aMUCh B (hailsl TECTOBBIM
PEAAKTOPOM CBOUX CIICHHAJIBHBIX CUMBOJIOB

2) He caenyer Hapymarh TEKYIIUH MOPSIOK 3aJaHUs TAaHHBIX

3) Ilpu nobGaBieHre HOBBIX 0A30BBIX TOUEK, OCEH HEOOXOIUMO Ha COOTBETCTBYIOIICE
KOJINYECTBO YBEJIIMYMBATH 33JaHHOE B ATOM (paiiyie o01iee KOJIMIeCTBO TOUEK U OCei

4) Jlo6aBiaeHHE HOBBIX MapoK (PyHIaMEHTOB HE JOMyCKAeTCs

J1J1st OBICTPOTO TIOKMCKA B (paiiiie UCTIOIB3YIOTCS CIICIYIOIINE METKH
#H##>>>1 — Ga30BbBIE TOUKHU

#H>>>2 — ocu
#H##>>>3 - CKBaKUHBI



HH>>>4 — pynnameHTHI
###>>>5 — pesynbpTaThl pacyeTa (IaHHbIE TPOTrPAMMON HE YUTAIOTCS)

17. IlpocmoTp pemiawiiero paxkropa, onpeaesiiomero NPUHITHIA pa3Mep MOJI0MBBI
npu noadope

Pa3meps! moomBel (PyHIAMEHTA 3aBUCST OT CIEAYIONINX (aKTOPOB :

- HECKOJIbKO mpoBepok mo Gmax (Rrp)

- MAX onycCTUMBINA OTPBIB MTOJOIIBBI

- (hopma arTrOpBI HATTPSHKEHUS TTOJT TTOIOIIBOM (B HEKOTOPBIX CITydasix)

- IPOBEPKa MOACTUIIAIOIINX CJIOEB (€CIM HE OTKJII0UEHA M0JIb30BaTENIEM)

- IPOBEPKH I10 HECYIIeH CIOCOOHOCTH OCHOBaHUS (Ha 0c000€ COYETaHUE)

- MAX nonyctumast ocaaka u KpeH (ecyi BKtoueH yuyeT MAX JoImyCTUMBIX 3HAaYCHUH TIPH
noadope)

- COOTHOIIICHHUS CTOPOH (3aJaeTCsl MOJIb30BATEIIEM )

Jlns nmpumepa, eciiv nmporpaMMa MpuHsIa OKOHYATEIbHbINA pa3Mephl MOJ0MBBI 3X3M, AJ11 TOrO
9TOOBI MIOCMOTPETH PEIAIONIHNIA (PaKTOP HEOOXOMMO BBHITIOTHHUTD CIICAYIONINE ACHCTBUS:

1) 3amaTh MUHMMAJIbHBIC CTAPTOBBIC 3HAYCHUS pa3MEePOB MOOIIBEI AMIn u Bmin
(byHIaMeHTa 4yTh MEHbIIIE, YeM IOIy4CHHbIH pa3mep, Harpumep 3x2.7m. [Ipu aTom
HE00X0JMMO 3a(h)UKCHPOBATh UX, T.€. 3aAIPETHTh MPOrPAMME BBITIOIHATH OI00D
Pa3MepOB MO/IOLIBHI:

‘D

Amin,Bmin

2) Ecmu BBIKIIOUCH pacyeT ocaiku (KpeHa), Hy)KHO 4T00bI HacTpoiiku yuera MAX
JOTTYCTUMBIX 3HAYE€HUH IpU 10100pe ObUIH OTKITFOUEHBI

[Tocne 3TOoro He0OX0MMO BBINIOIHUTH pacueT TeKylel Mapku. B pesynbrare nporpamma B Ta0IuIe
0TOOPa3UT NPUUYHMHY, IO KOTOPOH HE MPOXOAUT 3a/laHHBIN MOJIb30BaTENIEM pa3Mep MOOLIBBI.

18. Tabauma HArpy30K — 3KCNOPT B aBTOKAJ]
Mento @aiin-BbiBox Harpy3ok B aBTokaa- revepanus daiina floads.Isp B o0mryro pabouyro manky
nporpamm GIPRO (cMotpute BepxHee MeH0 nporpammMbl Daiin). daiin MOXKHO 3arpy3uTh B
aBTOKaJ. VcnionHeHue Qaiina B aBTOKa 1€ MPOPUCOBBIBAET TAOJIHUIy C HArpy3KaMu Ha (pyHIaMEeHTBI.

3arpy3ka ¢aiina floads.Isp B aBTokan

Ilepen mepBoii 3arpy3koii ¢aiina B aBTOKa  HEOOXO0AUMO OJIMH pa3 BHITOJHUTh CIIEIYIOLIHE
HaCTPOMKH:

1) wmenro aBrokaga CEPBUC —> HACTPOMKA
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MopAgoK CNeloBsaHMA
CESLEHA

VZENEMEHWE aTPMEYTOE.,.
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2) B OTKpHIBIIEMCS OKHe BEIGpaTh BKiIanky ®AMJIIBI, ciucox ITYTh JOCTYIIA K
BCIHIOMOT'ATEJIbHBIM ®AMJIAM u Haxath KHONKY 100aBUTH

Hactpohka

Terywmi npogwns;  acad Terywmi pucydor:  Drawingl.dwg

Paling |3K|:|aH | Ovkpemie/Cosparenie | MevarsMuydakauma | Cuctema | Monssosarensorue | nDCTDDBHMFIHE SR

MyTH AoCTYNE, MMEHS PEFN0E W Nanku:
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= E HreHa alinog TEKCTOEOD PELAKTOPA, CNOBAPA M WPHETOE Eeepx
- ﬁ WreHa $afina Nedatu, Nporpartel OHOEOE NEYATH M PA3LENA NPOAOTa B
- ﬁ MyTe K BCNOMOFETENEHEIR SER1EM NEYSTH =
- % MNanka ana @alfina aETOCONPEHEHHA U CTSHOEMTE:

- % Manku anA aneBomMos LEETOE

- % MoA0MKEHME MCTOHHMEOE GAHHER

ﬁ MapardeTpel WatnoHoE

% MNanku c dafnary UHCT PYMEHT 3NEHBIX NEAMTR

% PacnonosweHue daiina skypHana

(- B Mankaana aing KuDHANS NEYSTHNYSAHKALHA L)

[MankH, B KoTope AuboCal gonweH HCkaTE PaFE! WPHDTOE, MEHKD, MPHADHEHME,
PHCYHK.OE LA BCTABKM, TWNOE MMHWEA M 0SPASL0E LWTPHX0EKW, BCAW WX HET B TEKYWEH Nanke.

[ oK ][ OTreHa MpHrMeEHITE




3) VYkaxwurte pabovyro Manky mporpaMMsl (PacioioKeHHEe MAKH MOKHO YBHIECTh Uepe3 MEHIO
DA

@ Hactpoika

Tekywwit npogvne:  <<lpo@mnb Ges umeHis> i TeKyWwMiA yepTex: HYepTex] dwag

Faiine |3|q:aH Orepumae/Coxpaneqne || Mevats/ TyGrvkauwmn | Cactewma | Monesosatensckie || NoctposHana | 300 4 *

My nocTyna, MMeHa ©EANoE 1M Nanika:

=] @I MyTe AoCTYNE K BCNOMOraTENEHEM Gafram = Ctsop...
=y C\Documents and SettingsAndrew*Application Data*Autodesk\AutoCAD
=y [\Program Files"AutoCAD 2008 support
=y [:\Program Files\AutoCAD 2008'fonts
=y D:\Program Files\AutoCAD 2008\help

[\ Promear Filect bda A0 2008 supportcolor Beepx

HoGaeite...

YoamTe

% MMyTe AocTyna K apafBEpam yCTPORCTE W CTEHOBATE
MyTe AocTyNa K PafinEm NpoeKTOE

&l

E FEANE HACTPOA KA

E MmeHa dainoe cipaeta v gpymix Sainnoe

E MmeHa $ainoe TeKCTOEOMD PEQAKTOPAE, CMOESPA M LUPWDTOE

E MmeHa @aling nedaT, NporpaMmMel ©OHOBCIA NEYaT M PA3AENE Nponara

E [yTb K BCNOMOrATENEHEM @EAMEM NEYSTA .

< I »
Yi@ExMTe Nank, B koTopwx AutoCAD normkeH BENOMHATE NOMCK WPWEGTOE ANA TEKCTA,
Ealino B HaCTPOA KM, NOAKIYEEMBX MOAYNed, yepTexeld ANA BCTAEKY, TMNOE MMHAR 1
WAGNOHOE WTPMXOEKM, KOTODHE OTCYTCTEVOT B TEKALEHR Nanke.
0K l l Otmena ] [ MpMMEHUTE ] [ Crpaerxa

4) naxxmute [IPUMEHUTDH OK

[Mocne Toro kak ¢aiin floads.Isp crenepupoBan B mporpamMmMe ero MOKHO 3arpy3UTh B aBTOKA/I.
Jlnst 5TOrO B KOMaHAHOM cTpoke Habepute komanay (load "'floads™), Bkiarouast ckoOku, 1
"Haxxmute Enter.

| WUETAEW, | McT | f 1 ucTs f

KomMasEma :

KA¥MTE NDABHNM BEDHHEMM VDon Tabimw

1152.1884, 328.9237 , 0.0000 WA CETKA| OFTO| OTC-NON:

VYKakuTe npaBblii BEpXHUM yroJ1 TaOIUIIBL.



TQBHMLLC] POCUES THEIX HAMPJZ0K

i[a]=]3ds] F.T Mo, T Mk, TH Oo,T | Gh,T
2B 191,0 0,0 1,0 0,0 1,0
oF 192,00 | 0,0 1.0 0,0 1,0
144 20,0 2.6 1,0 0,0 1,0
14EE 02,0 | 12,0 1,0 0,0 1,0
144 2.0 | 2.6 1,0 0,0 1,0
140 92,0 2,56 1,0 0,0 1,0
14E 26,0 2.5 1.0 0,0 1,0
134 90,0 0,0 13,0 0,0 1,0
124 20,0 0,0 13,0 0,0 1,0

Tabnuua Oyner oTpucoBaHa.

BHUMAHME! Ilepen 3amyckom ¢aiina floads.Isp B ABTokaze y TeKyIiero TeKCTOBOro CTUIIS
(oH OyzmeT MCHOIB30BaH MPY CO3AaHUH TaOJIMIBI) 3HAYEHUE BBICOTHI TEKCTA JOKHO HMETh
HyseBoe 3HaueHue | Ecii B BalllMX TEKCTOBBIX CTHJISIX BBICOTA TEKCA HE paBHA HYIIIO, TO
PEKOMEH/IyeM CO3/1aTh HOBBI TEKCTOBBIH CTHJIb C BAIlIUMHU HACTPOMKAMHU M BBICOTOM TEKCTA,
pPaBHOM HYJIIIO, HO UCIIOJI30BATh €r0 TOJBKO JJIsi BCTABKU TAOIHIIBI.

sila Vs CepeMc PucoeaHke  Pazmepsl Pegakt

AWEMETUEp CTMAEM,
FMEMETUSD 3KPSHHE MPEACTSENEHM, .

¥NPABENEHME CROAMA 4

HaTanor HeCyLLs =NEMEHTOE. ..
MacTep CTUNER HECYLLMY 3NEMEHTOE. ..
3aaTe HECTaHAAPTHEIR Apodmne

MaCTep CTMNEH AD-paEMEpCE. ..
CTHUMM AD-pasMepoe. ..
PEEMEPHEIR CTHMM..,

MacTep GUBMMOTEYHE 2NEMEHTOE. ..

MHOMOE A0ERIE BNk 4
Bnoka 4 .
Ll TekctoBble cTMam PX
AD-rpodini 4
WA cTuna
ONMEAHWA MATEPMANDE, ., m | [ |
- standard2.5 OEbIA... EPEUMEHOESTE. ..
OMACEHIAA KNEECAAKELAR, . =— hd
CTeim T2, W Crpaera
: H : B §

EKCTOBLIE CTHMM. . s SHERTaRIE peera
MapaMeTpbl BLIHOCKA. . & weskd shi b 0.000
CIToOpaseHMe TOYek. .. [ McnonesoeaTs Goswo wpwer
c . AppekTEl Odpazew

TAMA My THMAHMAA, ..

i [ Nepesepryreii CTeneHs pacTaxeHWA: 0.800
UeeTa... [] Crpaea Haneso Yron Haknona |15.00 —’4 QBE}({B
Tkl NkHMEA,
Beca nMHM]:;]. . D BEDTHKafIbeIH AaBbCCD
19. Harpy3ku Ha ycerynbl gyHaamMenTa ( 0T MOJIe3HbIX M0J0COBBIX HATPY30K HA

NMOBEPXHOCTH, BKJIIOYAsI PABHOMEPHO pacnpe/iesieHHbIE, OT PeaKIuii
()yHIaMEHTHBIX 0AJIOK, BeCa CTeH, J1aBJIeHHsI TPYHTA ¥ BOAbI HA GyHIAMEHTBI
MOJABJIOB U MpoYee)



Camblii poCTOi 1 OBICTPBIH CIIOCO0 3aJaHHs MTOJIE3HOM PABHOMEPHO PACIpee/IeHHON Harpy3Ku Mo
BCEl MOBEPXHOCTH (CO BCEX CTOPOH OT (pyHIaMEHTa) BO BPEMs peAaKTUPOBAHUS
JIAHHBIX 10 MapKe :

ﬁ COTrheEHS

Amin,Bmin MNprUMEHNTE
Mapia © (o5 51 26 komdn v [K][..][ 2]
OTHOTH.  ppin: [35 P: 58 1
BE&[¥Ha.

Mp 370z Bmin: |42 Ma : |65 1
Beicota T mydnHa : |2I2.D I'l.l'lh:|r55 |1
Ta:|6.5 1

Th:6.5 1
B : 3016011

leonorna:

I'ne 31/M2 nonesHas paBHOMEPHO pacipesienenHas Harpyska JIT no Bceil HoBepXHOCTH.

Ecnu nonesnas Harpyska npujoXeHa HE CO BCEX CTOPOH HJIM Ha YCTYIIbI, IOAKOJIOHHHUK
Q)YHHaMeHTa MMPUIIOKCHBI JOIIOJHHUTCIbHBIC HAI'PY3KHU, TO BOCHOHLSYﬁTCCB PEKHUMOM

PE€AaKTUPOBAHUS TAKUX HAIrPY30K — KHOIIKa 2221,

[v Monoca

qnmi = ﬁ ﬁ < qn2

Monoca | [ Monoca

qni = ﬂ ﬂ < qnd

[v Monoca

Yca0BHO 30Ha BOKpYT (bYHI[aMeHTa noAcJICHa Ha 4 CCKTOpa, B Ka’KIOM M3 KOTOPBIX HeﬁCTByeT

MOJIC3HBIE HATPY3KU QHl .o .CIlI4. Ecin BKITIOUEH TIepekITiouaTellb moJioca, Harpys3Ka
NPUHUMACTCS TIOJIOCOBO#, €CIIM HET, TO PABHOMEPHO paclpe/IeIICHHOM B
COOTBETCTBYIOIIEM CEKTOPE.

= N
Bl KOITMPOBAHME U BCTABKa yXKe 3aJaHHBIX JJAHHBIX 110 HArpy3KaM I10 APYTroi MapKe
dbyHIaMeHTa.

YuMTBIBEATE
BCerga

(" noneiHyw
Harpy ey

qni..qnd npu pacuere GpyHIaMEHTa HAPY3KH C]lIl .e .ql]4 OyayT BCerjia yYuThIBATHCA.

YuMTRIBATH
Mo ne iHyH
& Harpyiky
qni.qnd
TONBKG NP
an >0 - Ipu pacuere pyHIaMEHTa Harpy3Ku qnl .o .C|H4 OyIyT YYUTBIBATHCS TOJIBKO

eciu Harpyska Qu > 0



MoKSSETE BRIMMCIEHHBIE HA Y 3K
Ha YCTyMkl OT 58gaHHOR
nonesHo[ gl . ognd

- BBIYHCJICHUE HAarpy30K Ha YCTYIIBI OT TOJIE3HBIX HArPy30K H UX
O0TOOpaXE€HHE Ha CXEME.

[Tone3Hble Harpy3KH YUUTHIBAIOTCS KaK MIPUI0KEHHbBIE HA YPOBHE ITAHUPOBKH, T.€.
BBICOTA 3aCHINIKU OIPEAEISIETCs [0 3aaHHOMY 3ariay0seHuto GpyHnamenTa. B cioydae ¢
MIOJIBAJIOM M 33JIaHHOM 3arityOneHnn (yHAaMeHTa OT IUIAHMPOBKH, a HE OT TI0JIa 1T0/IBaa,
TOJIC3HBIE HATPY3KHU HA YCTYIBI (DYHAAMEHTOB TI0/[BAJIOB U OJTHOCTOPOHHIOKO HArpy3Ky Ha
YCTYIIBI OT IABJICHUSI TPYHTA 3aCBHITKU U BOJBI TSI HAPYKHBIX (YHIaMEHTOB TO/IBAJIOB
HE00X0AMMO 3aJaBaTh, BKITI0Yas (aaxok (YuyecTh JaBjaeHUue TPYHTa U BoAbl). [Ipu sTom
JaBJICHUE IPYHTA U BOZBI BHIYUCISAECTCS Ha GYHIaMEHT OT OTMETKH ITOJ[BAJIA IO BEPXa 3aCHIIKH.
OtMmeTKa nojBaja 3aJaeTcsi pa3MepaMu B OCHOBHOM OKHE IIPOIPaMMBI :

IMogsan Cxema
Ecoaar o
hs, m: |0 5 B ¥ef
ey
hef, M o ﬁ E 2
E ¥
YoensH= BEC | |g
KOHCTPEYKLMM Nona
Yo, T3 : 5 MpywToBLEe Citon

IIpu pacuere no 3agaHHOMY Rrp pacuer gaBieHUs IpyHTa U BOJBI HE BBITIOJIHSAETCS.



[NononHATENLHAA NONE3HAN HArpy3Ka

VuUeCTE QSEMNSHWE PYHTS W B0Os

L1

NonesHan nonocosan

qni,Tim2 : qn2,Tim2 : —I |—AB‘]\.—
YUUTEIEATH - T
n I:I I:I 0 BCerga Al |da| dB"
Yueo [] nonoca — () nonesnyro
Harpysey
Th qni > ﬂ ﬂ <qgn2 Th Ha yeTyns:
asen E asen qni..qnd
eHie Monoca || [] Monoca eHpe ¥ e
TRyH qn3 > ﬂ ﬂ <qnd rpyH YunThIBaTh —@ A
TEH g TEH NONEsHYH
ECAE gqn3,Tim2 L] Nonaca qnd,Tim2 ; =2a= ® Harpysgy
[ ] [ ] o
TONBKC NpW MNokazaTe BEblYUCNEHHLIE
D YueCTE OSENEHWE TDYHTE W ECaL qn=>0 Harpyskn Ha yCTynel 0T
3agaHHoe sHaueHWe oDwen NnonesHon Harpyskn qm: 1,0TiM2 3afaHHon nonesqon gnl..gnd
Cxema Harpysok (rmasHble ocH yHgamexTa)
qni=1,0Timz Ry g
|
' Jereqdpa CoxpaHuTe
MNokasblBaTh NONESHYID
= +X narpysky qni..qnd Ha
CXEME
YuuThiBaTE
LONONHUTENEHYH
HArpysKy npu pacuyeTe
MNWTHOW 4acTH Ha
0OpaTHLIA MOMEHT
A
© Mposepraganmex
HarpyskW Ha ycTynbl iyHgamMeHTa ‘El-
Harpyszka |Eg.usm. [T Ma, v |Mb,Tm OTH. OTMETEA
NOCTOAHHAA

O YYMThIBETE BCErGE NONESHYID @ YUWTHIBATE NONESHYID NpM gn = 0 | MNokazaTe pacyeT HarpysoK ot qnil..qn4d, rpyHTa, BOoghl

CoxpamiTe | _ coxpaneHne 3aJaHHBIX HATPY30K IS TeKyIei MapKi (yHJaMeHTa.

Tabmuia Harpy30K Ha yCTYIBI (yHIaMEHTa OT peakiui QyHTaMEeHTHBIX OAJIOK, CTEH,
JIOTIOJTHUTEIILHBIX OTIOP U T.]I.:



Oﬂl CMIMETpHN
TOI0HIBRI

J

Honan Y, | My 3hE 3R, Ma T |flby T [Tz ) OTH. OTMETES
1 400 100 100 100 1.0 /a2 nonesHaA 1.0 oo 1.0 1.0 30
2 =500 100 100 100 2007 MNoOCTOAHHS A 20 1.0 1.0 30
3 400 -200 100 100 30| ThaZ MNoCTOAHHESA .0 10 1.0 27
4 -500 -200 100 100 401 MNoOCTOAHHS A .0 |+1.0 30

CxeMa Harpy ;oK {TnaBHele ocH (hyHOLAMEHTa)

+%

Y o4 O3 +x

-

Ecnu 3ananHas Harpy3ka pacnofio’keHa 3a npeaenaMu GyHaaMenTa (I0oJKOJIOHHUKA), TO OHa
He yuuThiBaeTcs. Ecnu pacnosnoxkeHna 4yacTHUHO Ha (yHameHTe (II0JKOJIOHHUKE), TO :

- eI eMHUNA H3MepeHHs Harpy3ku T/M2, To yuuThIBaeTCS TONBKO (DParMeHT Harpy3KH,
NOMABIINI Ha TUTaH QyHIaMeHTa (MTOIKOJIOHHHUKA).

- CCJIM CIMHHILIA USMCPCHU A HAI'PY3KU T, T0o YUYUTBIBACTCA BCA HArpys3ka.

T.k. monbp30BaTeNb 3apaHee He 3HaeT KaKoi pa3mep MOoI0MIBHI pyHIaMeHTa OyIeT MOody4YeH B
pe3yJbTare pacueTa Harpy3Kd MOXKHO 3a/1aBaTh OECKOHEYHO MPOTSXKEHHBIMU MO KAXKA0MY M3 JIBYX
HarnpaBiaeHud X win Y



CxeMa HAarpy;:oK (FrMagHble 0CcH (PyHIAMEHTA)

+Y
2
NereHpa
 I— MokasbIBaTh
T o +% | MOoResHYH HArpYiky
3 qnl...qnd Ha cxeme
“/
4 COXpaHuTE
-
Harpyikm Ha yerynel pwHIaMeHTa E-
Bomana Y nana (A pana iy = M3na. w2, Th Rk T (T 1 CITH. OTh
1 400 100 + 100 1.0 T NonesHaAa 1.0 0.0 1.0 1.0 3.0
2 -500 100 100 + 20| T2 NocCTOAHHSA 20 1.0 1.0 3.0
3 400 -200 100 100 30T NocCTOAHHSA .0 1.0 1.0 27
4 -500 -200 - - 4.0 Tiha2 NocCTOAHHSA 0 |¥1.0 3.0

Harpyska 1 : pasmep A 3anan SHAKOM «1), - Harpy3ka OT MO3UIUU X CTPEMUTCS K KPAKo
IMOJOIIBEI.

Harpyska 2 : pasmep B 3anan 3BHAKOM «1), - Harpyska oT nosuiuu Y CTPEMHUTCS K KParo
MOJIOIIBBI

Harpy3ka 4 : pazmep A 3a1an 3BHAKOM «-» M pa3mep B 3anan SBHAKOM «-», - Harpy3Ka oT
no3unuu X U Y CTPEMUTCS K Kparo MOIOIIBBI

[ToMrMO BepTUKAIBHO HArPY3KU MOXKHO 33/1aBaTh OOKOBBIE CHIIBI U MOMEHTHI, IPUIIOKEHHBIE
Ha 33JIaHHBIX TOJF30BATENIEM YYaCTKe, TIPU STOM JIJIsi OOKOBOM CHIIBI HEOOXOIUMO YKa3hIBaTh
BBICOTHYIO OTHOCUTEIBHYIO OTMETKY MPUIIOKEHUSI CHUIIBI.

@] KOIMPOBAHKE U BCTaBKa YK€ 3aJJaHHBIX JIaHHBIX 10 HAarpy3KaM 10 Jpyroi Mapke
¢dbyH1aMeHTa.

- - YAAJICHUC CTPOKU

f+ YuntbiBaTh BCErna NOREHY - py pacyeTe (yHTAMEHTA HATPY3KH, 3aaHHbIE B TAONHIIE,
OyIyT BCerjia yuuThIBaThCS

(" Yuntbisate monesHylo npn an > 0 _ oy pacyere (yHzaMeHTa HArpy3KH, 3aIaHHbIC B TAOIIHIIE,

OyayT yauTHIBaThCS TONIBKO mipu (I > 0.

MokasaTh PACYET HArPYsOK OT gnl...gn4, rpvHTa, Bogol | _ 0TOGpaKEeHNE pacueTa Harpy3oK Ha

(GbyHIaMEHT OT MOJIE3HBIX HArpy3o0k qml...qn4, naBjaeHus TpyHTa U BOJIBL.




AJNTOPUTM MIPOrpaMMBbI IOCTPOEH TAKUM 00pa30M, YTOOBI CKOPOCTh BBIYUCICHUH OblIa
MakcuManbHOU. CHauaa Ipou3BOIUTCS OJ00P Pa3MEPOB MOIOLIBBL, IOTOM BBIIOJIHAETCS
KOHCTPYMPOBAHHE TUIMTHON YacTH. 3HaYeHHEe OOKOBOM HArpy3Ku Ha (yHIAMEHT OT MOJIe3HON
Harpy3kH 3aBUCUT OT F€OMETPUH IUIUTHOM yacTu. Tak Kak Ha cTaauy 0J00pa pa3MepoB MOAOIIBbI
reOMETpHS IJTUTHOW YacTH €IIe He N3BECTHA, pacdyeT OOKOBOI HATPY3KH OT MOJIE3HOM
IIPOU3BOIUTCS YIPOILIEHHO C HEOOIBIIUM 3arnacoM. Eciu 1mosb30BaTento He0OX0 UM TOUHBIN
pacuet OOKOBOI HAarpy3KH OT MOJIE3HOM, TO HEOOXOIMMO BBIIIOJHHUTH PACUET B CICAYIOIIEH
IIOCJIE0BATENBHOCTH :

1) BBIIONHUTE pacueT GyHIaMEHTa — JF00ast U3 KHOIOK MnaH | A-A | B-B |

3TOM BbIOpATh HYXHBIH BapUAHT KOHCTPYUPOBAaHUS

npu

2) TMEPeKITIOYUTHCS B PEXKUM 33JaHHsI TEOMETPUH TUIMTHON YacTH - LD
3) BCTaBUTH B TAOJIUILY PE3yIbTATHI MIOCICIHETO PAcueTa TeOMETPUH IUTUTHOM YacTH:

BHECTH gaHHEE
MOCAEgHE D
pacHeTa

4) BLIATH U3 PEKUMA 33/1aHHS TEOMETPHU TUTUTHOR yacTy - LIVIMTa

5) BKJIIOYHTH BapHaHT KOHCTpyHpoBaHus I'eomMeTpusi pyHaaMenTa (3alaHHAS IIUTA)
[Tocne Toro Kak 3a7aHa reOMeTpUsl ITTUTHON YacTH pacyeT OOKOBOW HArpy3KH OT MOJIE3HON OyAeT
BBITIOJIHEH C YYETOM 33IaHHOM T€OMETPHUU IJIMTHOW YaCTH.

20.  3arpy3ka JaHHBIX MO reoJIOruu u3 ¢aiiia

[IporpaMMa no3BoJISIET 3arpy3UTh JAHHBIE 110 T€OJIOTUH U3 OTAEIbHOro (aiina (nepedens UI'O,
COCTaBbl CKBAXXHH, JAaHHBIE TI0 TPOCAAKE, KOOPIUHATHI CKBaXKWH). Daitn MOKeT OBITh CO3/1aH B
m000M TTPOCTOM TEKCTOBOM penakTope B popmate TXT. Ilpumep Takoro (aiina
(Gipro_fundament_geo_data.txt) cMoTpuTe B ycTaHOBOUYHO# marnke mporpammel. [Ipu co3aanuu
(aiina HeoOX0AMMO COOJIIOIATh ONIPEACIICHHBIC TTPABUIIA, ONTMCAHHBIE BHyTﬁI/I CaMoTo i)aﬁna B BUJIE
KOMMeHTapueB. 3arpy3ka ¢aiiia BhIIOTHSIETCS B OKHE CKBXKUH KOMaHION

Crtpykrypa (aiina 1ommKHa OBITH CO3/IaHa B CIIEAYIOIIEH OCTIeT0BaTENbHOCTH:

gipro_geo_element_start — onucanue UI'D

1, 3acwmka_,0,1500,7500,1.89,30,0,0.27,ueT,1,1.89,30,0,150r,509,50b,0,0,0,0
2,UI'"2_1,0,1320,7500,1.89,20,1.9,0.3,xer,5,1.89,20,1.9,100r,1009,100b,0,0,0,0.25
2,1I'52_2,0,1320,7500,0.92,20,1.9,0.3,xer,5,0.92,20,1.9,150r,1509,150b,0,0,1,0.25
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 — onucanue mpocagoYHbIX CBOUCTB
1,1,1,0.5,10,0.011,0.012,0.013
gipro_geo_prosad_end

gipro_geo XY _start — KOOpaHHATHI CKBAXKHH
0,0

1,100,2000

2,57000,41900



gipro_geo_XY_end

Ecnu y Bac, HanpumMep, HET IPOCaAOYHBIX CBOMCTB, TO B (haiiie OyleT clieayromas 3aiuch:

gipro_geo_prosad_start — onucanue mpocagoYHbIX CBOWCTB
gipro_geo_prosad_end

Jiis yckopeHust 3aIl0JIHEHUS JAHHBIX B (Daiiie peKOMEHIYyeTCs HCIIOIb30BaTh, HAIIPUMED,
nporpammy EXCEL u Haxonsmuiics B yCTaHOBOYHOM TaIKe MporpaMMbl (haiii cocmae
ckeadxycun.xls.

MaHenu UHCTPYMEHTOB

3 - fe | 43534

A B c D E F G H | J K L M N o
Koopa. Koopa. Afec. Koanuectso 1 2 3 4...
Ne CKB. OTMETEA MAKCHMATbHO so0yTIop c10éB MOTTH., MM
Xovm Y. s YeTbs EBO3MOKHAA N Nl NeHTD
25964 43334 5 32556 32326 31054 1000
26034 433435 323.56 32326 31034 4 1 1000

MOMIH., MM MOIIH., MM MOITH., MM

NeH3 NeH3
2000 1 3000

2000 1 1000 2 3000

RIESITILY]
"
[

JlpoOHast yacTh AOJDKHA OBITH OTAENICHA OT IEJION YacTH Yuclia TOYKOM. J{JIst 3TOro B crcreme yepes
Ilanens ynpasnenusn —> A3viK u pecuonanvhvle cmandoapmel YCTAaHOBUTE B KAYECTBE Pa3EIUTENS
TOYKY:

HacTpolka perkoHaibHbiX NapaMeTpos

Hwera | Oenesvan epmiua | Bpewa | Oata

Ofpasus

Moreoxc.: | 123 456 785.00000000 | Orpuu.:  |-123 456 783.00000000
Pasnemitene uenoi v opofHoil vacm: |, LV
Konuecreo apofHuX SHaKDB: W “
Pazpenatents mynn paspAooE: v
KonyecTeo undp B rpynne: 123 456 785 v
TprsHaK 0TPMLATENEHO M YMCHa: - v
‘PopMaT OTPHLETENEH BX YACEM: -1.1 LY
Bueon Hyreit B Havane uicra: 0.7 hd
Paspenitens snemMeHToE cvcia: ; v
Cucrema emuHMU; Metpuueckan A

[ OK l [ Otmena ]

JIn6o ycranosure popmar siueek B EXCEL kak TEKCTOBBIN 1 Mpou3BeIUTe 3aMEHY 3aIlsATON Ha
TOUKY.

Takxe pekoMeHayeM MpHU BbIAYU 3aJaHUI Ha HHKEHEPHO-T€OJIOTHYECKIE U3bICKaHHsI BIIUCHIBATh B
3aJjaHMe 3aloJIHeHue Qaiina cocmaeg ckeaxcun.xls, T.e. (Hhailnn 3amoaHAETCA re0JIoraMi U OCTaHeTCs
TOJIBKO AKCIIOPTUPOBATh AaHHBIC B (pailyl ¢ JaHHBIMU 10 reosioruu. B daiine cocmae ckeaxcun.xls
IIPUBEIECHO 2 KOJIOHKU ¢ oTMeTKaMu YI'B: yctaHOBUBIIMIICS 1 MaKCHMaIbHO BO3MOXKHBIN. [lepen
UMITIOPTOM HEOOXOIMMO BBIOPATh KaKylo KOJIOHKY BbI Oy/ieTe UCIIOIb30BaTh B pacyeTax U yAaluTh
HEHYKHY10. TOUHO TaKKe ylajauTe J1Be KOJIOHKU ¢ KOOPAMHATAMU CKBAYKUH.

HMIMIIOpT BBINOJIHSAETCA B CIEAYIOLIEH MOCIEA0BATEIBHOCTH:

1) VYnanenue HeHyxHOH KooHkH ¢ YI'B, Harpumep ko0HKH ¢ ycraHoBUBIIMMCs YT 'B:



- BBIICJIEHUE KOJIOHKH
- BBI30B BCIUIBIBAIOIIETO MEHIO MPABOM KHOIKON MBIIIN
- yJlaJiecHue

[naeHaa Bcraska PazmeTka cTpaHvLbl DopMynsl Janr

|lpaska =~ Bwa~ Boaska~ @opmar~  Cepeuc~  JadHeie = (

A8 BRAE|(|VE XEaBE-F9- | @

FlXKE U E == S oewm - |EE - en o
Times Me - 10~ A" o7 B8 - o qog

_ -0 ANsrEz-» A-waE
D

B C E F
Afe. # Bopesats 50
TMETER |+ cramoEner 52 Konwposate
YRR . -
% BcraswTe
323.56 32026 CneynanbHaa BCTasKa.. 4
BerasuTe
YaanuTe

OHUCTTE COAEpHMMOE

’jﬁ PoOpMaT A4ERK...
LWupWHa cTondua..,
CEpHITE

OToBpazuTe

AHanoru4HoO yYAAJIUTE ABC KOJIOHKU C KOOpAUHATAMHU CKBAXKHUH.

2) BeizeneHne Bcex YMCIOBBIX 3HAYCHUI U KOMMUPOBaHKE B Oy(ep oOMeHa HaKaTHEM KIIaBHIII

Ctrl+C wnm xnonku —= .

3) BcraBka CKOMUPOBAHHBIX 3HAUYEHUI B TEKCTOBBIH (Daiiyl ¢ TaHHBIMU 110 T€OJIOTHH:

"$ IT Ommcarwe cxeamMs - TaBmmma 2"

"% IpM ONMCaHEMM COCTaE2 CKE2EMH, eciM YI'EB DpoXodMT HWepe3I OOME S0, TO OSeMMTE &T0 Ha OEa THOa DEYHTa (Eume M HioEe
"% BOSBMET cnoi ¢ MMeneM M3 (mmm WIS onpemenseTcs Do HoMepy MI'3) M3 cTpokM c© ofosSHadeHMeM B KOHIE CTDOKM EBHmE/ HVD
"$# OTMETHA ECQOOVICOPa OOMEES HaEXOOMTECA Ha IpaHMUE CJIOSE"

"% HOMep (vmE) cxeamweEd, Afc.oTM.ycreH, ABc.oTrM.¥TB, Afc.oTM.EBOOynOpa, KONMYECTEO ciioes (He Gomee 30), =omep MI'S,
"% HOMED CHEAS®MHH Za20EATE YMCJIOM, SCAM E MMEHM CHEZ®MHHE OpPMCYTCTEYOT TERCTOBHE CHMMEOMNH, TO I2OEATE MME E HaBxuxax'

gipro_geo_ skva] start
i,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_skval_end

[Tpu BcTaBke nanHbx 3 EXCEL yncia aBTOMaTHYECKU pa3essatoTcs Ta0yIsAIHeH.

KonupoBaHnne KoopAMHAT CKBaKUH IPOU3BOAUTHCS B TAKOM XK€ MOPSIJIKE, HAUMHAS C IIyHKTA 2, T.€.
BBIJICJICHUE POU3BOIUT 110 TMIEPBBIM TPEM CTONIOIaM (MM, KoopauHata X, koopauHara Y).

" IV OoMcaHMe KOOpOMHAT cEEa®MH - Tabmaua 47

"$ CHemeHMe HOOROMEAT ONE ECSX CHES®MH oo X, Y7
"¢ HoMep (MMA) CHEA®EMHEE, KooOMHaTa X (MM), KoopOMHaTa ¥ (mo) "

gipro geo XY start
0,0

1,100,2000
"oexs.2",57000,41300
gipro geo XY end




3arpy31<a KOOpAUHAT CKBAXXUH BBIIMTOJIHACTCA B OKHC CXCMbI PACIIOJIOXKCHUA B Ta6JII/II_[e KOOpAUHAT
CKBa)XMH KOMaHJI0H | XY ®aiin | [Tepen 3arpy3koit KoopAuHAT HEOOXOAMMO 33/1aTh HYKHYIO
0a3o0Byl0 TOUKy. B Hauane crnrcka KOOpAUHAT HEOOXOAMMO yKa3aTh MpUpAIIEHUE 0 KOOpAHATE X
u Y, koTopoe Oyzner 00aBIsAThCs K 3arpy’KaeMbIM KOOPIMHATAM.

21.  Jdorpy3ka Taéaunbl ¢ MapkaMu GyHIaMeHTOB U3 Apyroro gaiijaa

J1n1s1 BO3MOXKHOCTH BBITIOJIHEHHS pacueTa (GyHIaMEHTOB OJTHOTO 3/1aHHS Ha HECKOJIBKUX
KOMIIBIOTEPaX OJJHOBPEMEHHO (KOTa pacyeT BBIMOJIHAIOT HECKOIBKO YEJIOBEK) MPEeayCMOTpeHa
JOTpYy3Ka TaOJIUIIBI ¢ MAPKaMH U3 OJHOTO PAacUeTHOTO (aiiia B APYyroi (BKIroYas CXeMy
pacrionoxxenusi) yepe3 MeHto Paiin-3arpyska(Coxpanenue) Tabauibl Mapok GpyHaameHToB. [pu
3TOM JIOJDKHBI OBITH COOJIIOZICHBI CIICTYIOIHE YCIOBHSL:

- O/IMHAKOBasl BEPCHS MPOrpamMm

- OIMHAKOBBIE JTAHHBIE 110 TEOJIOTHH (KOJ-BO CKBAXKHH, UX COCTAB, HAOOP T€0IOTUIECKUX
AJICMEHTOB)

- O/IMHAKOBbIN HA0Op 6a30BBIX TOUYEK

- OJIMHAKOBBI HA0Op aHKEpPHBIX 0a3

HpI/I 3arpys3kKe JaHHBIX IIPOrpaMMa aBTOMATHYCCKU KOHTPOJIHUPYCT CO6J'IIO,I[€HI/IC
MNEPCUUCIICHHBIX yCJIOBI/II\/JI.



22. BLIBOI cXeMBI B aBTOKAJ

[IporpamMma 1mo3BOJISIET BEITIOTHUTH BHIBOJ CXEMBI PACIIONIOKCHHS PYHIAMEHTOB U Pa3pe3bl
10 CXEeMeE B aBTOKaJI B BUE YepTeka u 3d Moaeiu.

-!! - KOMaHJia BEIBOJIa CXEMbI B ABTOKaJl B OKHE CXEMbI PACIIOJIOKCHU.

Al X
LieeTa v THNLI NMHARA Brisog cxembl 6 30
| Mueum oceevie | | CENTERX2 > Koopguxara Z
| NMuHua | CONTINUQUS W MNpUHATE B [pHHATE B
| [o e | CONTINUOUS - (@) OTHOGHTENEHBIX () aBconmTHbx
OTMETEAX OTMETEEX
| OTMETKM | |conTnuous w
Touyka BCTABKH Macwrad
BoiBECTH
v 1:100 "] cxemy B 3D
BuiBECTH
CHEMY
Bec NUHWA
MpoCTAENTE pA3MEDL! NOGOWEL .
I:l Ocu, Mm : 0.2 Creasmbbl, MM ;o (0.3
L] MpocTasuTs Mapki dyHaamenTos BuisecTu DyHgaMeHTbl, My . |0LT OTMETEM, MM (g2
n MpocTaBuTE GarkTHUYSCKHE MAPEH KOTNOBaH
HYHOAMEHTOE TEKCTOEDE THAYSHHE DCH, MM (0.2

[ ] BerasuTs B cxemy creaxmHb TekCTOBOE 3HAYEHUE Mapkn, M . [0.2

[] Pucosats nogroTosky na pazpeze TeKCTOBOE SHAYEHNE CKBAMNHLI, MM & | 0.2

[] OofaenTs "+ Kk SHAYEHWID OTMETEN

n Paspes no ocu
W

BuiBeCTH
paspes BelcoTa TekcTa OTMEeToK, MM | 2.5

TekcToBOE SHAYEHWE OTMETEM, MM @ 0.2

TekcToBOE ZHaYEHUE pazMepa, Mm - (0.2

JluHuA BoiHockn, M ;0.2
AC JluHun Tadnuy, mm ;0.4
EEEH JwHuu cTpok Tadnuy, MM ;. |0.25

Cneundmrayns Tekct Tabnuy, mm ;. (0,25

Tumnb! TuHKUNA XpaHITCS B 00IIei pabodeii manke mporpammsl B (aiise linetype.txt, koTopsrit
MOKHO PEJaKTUPOBAThH — MOOABISATH HYKHBIE THITBI JIMHUM.
Cxema (pa3pe3sbl) TOJKHBI BRIBOAUTHCS B MPOCTPAHCTBO MOJICIIA aBTOKA/IA.

Macwrab
1:100 - |
- Maciurad BbIBOZd U3 MOJCJIA B IIPOCTPAHCTBO JIUCTA B CAMOM aBTOKAJC.

E

BruiBeCcTH BrisecTH BrisecTH

— paspes KOTNOBaH |- renepanus ¢aitna fplan.lsp B B 06m1yto paodyro mamky
nporpamm GIPRO (cMotpute BepxHee MeHI0 nporpammMbl Daiin). daiin MOXKHO 3arpy3uTh B




aBTOKaJ. VcnonHeHue Qaiisa B aBTOKa I MPOPHUCOBBIBAET CXEMY PACIONIOKEHHS (DyHIaMEHTOB,
paspes, IJIaH MOCIIEIHEr0 MOCTPOEHHOI0 KOTI0BaHa.

AC
imii

CMEWBMRALIA _ repgeparus daiina fplan.lsp B B o6miyro padouyto nanxy mporpamm GIPRO (cMmotpuTe

BEpXHee MeHIo nporpaMmbl @aiiir). Daiin MOXKHO 3arpy3uTh B aBTokal. McnoiHenue ¢aiina B
aBTOKaJie IPOPUCOBBIBACT CHELM(PUKALIMIO K CXEMe pacronokeHus ¢pyHaamenTos. [Ipu 3agaHHbIX
Mo0ETOHKAX B CIICU(pHUKAIIMKA 0TOOpaXkaeTcs pacxo O€ToHa Ha MOAOETOHKY.

------------------------------- - BBIBOJ cxeMbl (renepanus (aiina f3d.Isp) B aBrokan 8 3D dopmare.
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3D ¢opmar mo3BoJseT HATISIIHO BUICTH MTPOEKTHPYEMbIe KOHCTPYKIINH, a TAK)KE IKCTIOPTUPOBATH
cxemy B apyrue 3d-nporpammsl, Hanipumep SCAD, LIRA, ALLPLAN u npyrue.

IIpu ucnoab30BaHMN KOMAaH/ BbIBO/AA crien(pUKALMHU K CXeMe PACIOJIOKeHHs U HACTPOUHKH
NPOCTAHOBKH (PAKTHYECKUX MAPOK MPeABAPUTEIbHO HEO0X0AMMO BbINOJHUTH HA3HAYECHHUE
paxTuyecknx mapok 4epe3 MmeH10 PANJI - HASHAYEHUE ®PAKTUYECKHUX MAPOK.

3arpy3ka ¢aiina fplan.Isp u f3d.Isp B aBTokan

[epen mepBoii 3arpy3koii ¢aiina B aBTOKa  HEOOXO0AUMO OJIMH pa3 BHIIOJHUTD CIIEIYIOLIHE
HACTPOUKHU:

1) wmenro aBrokaga CEPBUC —> HACTPOMKA



DOPMAT PHCOBSHWME Pasmepel PegakT MpoekT  [JokyMeHTauMA  Exp

(e € CTHANTE OGOPMNBHIA * | GosT:
BL13YaNEHaA NpoOEEpKa 1o .
3aHOBD BEIOPaTE 6336 A3HHEN KIHUEEE! SAMETOK
PacuneHmTE AD-0GBEKTE. ..

Opchorpadis
ELICTPEI BRIGOM. ..
MopAgoK CNeloBsaHMA
CESLEHA

VZENEMEHWE aTPMEYTOE.,.
CEOMCTES

LIEHTD YNpaEnEHAA

OKHO WHETPYMEHTAMEHEN NAMMTH
OMCneTusp NoALLMEDK
WMHBOPMALMOHHEA NanuTha
CEAzb C 51

AWcneTusp Habopos NoMETOK

MprnoxeHmA...
Naret...
IMakpocke!
AutoLISP

Mzo0paxeHme

KmeHoBaRHER TICK. ..
OpToroHaneHee MZE
MepeHecTi MK
Hoean MCK

MacTepa

PExmMel PMCOBAHMA, ..
MnaHweT

AJANTALMA

2) B OTKpHIBIIEMCS OKHe BEIGpaTh BKiIanky ®AMJIIBI, ciucox ITYTh JOCTYIIA K
BCIHIOMOT'ATEJIbHBIM ®AMJIAM u Haxath KHONKY 100aBUTH

Hactpohka

Terywmi npogwns;  acad Terywmi pucydor:  Drawingl.dwg

Paling |3K|:|aH | Ovkpemie/Cosparenie | MevarsMuydakauma | Cuctema | Monssosarensorue | nDCTDDBHMFIHE SR

MyTH AoCTYNE, MMEHS PEFN0E W Nanku:

EnbHbIlM

|

y ; Qfzop...
- % MyTe NoMcKa patoqms: BCNOMOr ATENEHEIR aHN0E
&n e e
YTk A0OCTYNA K ApadiBepard YoTpoRcTE

MyTe A0CTYNE K PaANEM NPOEKT 0B

Haanure
E MieHa $afinoges MeH, CNPAE0HHON CHETEMB! H 4P
= E HreHa alinog TEKCTOEOD PELAKTOPA, CNOBAPA M WPHETOE Eeepx
- ﬁ WreHa $afina Nedatu, Nporpartel OHOEOE NEYATH M PA3LENA NPOAOTa B
- ﬁ MyTe K BCNOMOFETENEHEIR SER1EM NEYSTH =
- % MNanka ana @alfina aETOCONPEHEHHA U CTSHOEMTE:

- % Manku anA aneBomMos LEETOE

- % MoA0MKEHME MCTOHHMEOE GAHHER

ﬁ MapardeTpel WatnoHoE

% MNanku c dafnary UHCT PYMEHT 3NEHBIX NEAMTR

% PacnonosweHue daiina skypHana

(- B Mankaana aing KuDHANS NEYSTHNYSAHKALHA L)

[MankH, B KoTope AuboCal gonweH HCkaTE PaFE! WPHDTOE, MEHKD, MPHADHEHME,
PHCYHK.OE LA BCTABKM, TWNOE MMHWEA M 0SPASL0E LWTPHX0EKW, BCAW WX HET B TEKYWEH Nanke.

[ oK ][ OTreHa MpHrMeEHITE




3) Vkaxure o0uyto pabouyro nanky nporpamm GIPRO (pacnionoxeHne manku MoxHO
yBUzeTh yepe3 meHto GANJI)

@ Hactpoika

Teryuwil npogwne: << podwne Ges nMeHns: i TekyLHi yepTas: Yeprew] dwg

Faiins |3|q:aH Orkpumue/Coxparenue || Mevate/TySrkawaa | Cuctema || Monesoeatensckie || Moctpoerwa | 30 4 *

My nocTyna, MMeHa ©EANoE 1M Nanika:

=] @I MyTe AoCTYNE K BCNOMOraTENEHEM Gafram C Ctsop...
=y C\Documents and SettingsAndrew*Application Data*Autodesk\AutoCAD
=y [\Program Files"AutoCAD 2008 support
=y [:\Program Files\AutoCAD 2008'fonts
=y D:\Program Files\AutoCAD 2008\help

O B Bilest At C AT 208 suppart wcolar Beepx

HoGaeite...

YoamTe

% MMyTe AocTyna K apafBEpam yCTPORCTE
MyTe AocTyNa K PafinEm NpoeKTOE

&l

E FEANE HACTPOA KA

E MmeHa dainoe cipaeta v gpymix Sainnoe

E Mmera ©ainoe TeKcToBOMD PELAKTOpE, CNOE3PR M WPHDTOE

E MMeHa $aina Nedami, NporpaMMel POHOECH NEYATW W DASNENE NpoNara

E [yTb K BCNOMOrATENEHEM @EAMEM NEYSTA .

< I >
Yi@ExMTe Nank, B koTopwx AutoCAD normkeH BENOMHATE NOMCK WPWEGTOE ANA TEKCTA,
PAAN0E HACTPOA KM, NOAKIHOYAEMEX MOAYNEA, YEPTEXER ANA BCTABKA, THNOE MHWA KU
WAGNOHOE WTPMXOEKM, KOTODHE OTCYTCTEVOT B TEKALEHR Nanke.
0K l l Otmena ] [ MpMMEHUTE ] [ Crpaerxa

4) naxxmure [IPUMEHUTDH OK

[Mocne Toro kak ¢aiin fplan.Isp wmu f3d.ISp cremepupoBan B iporpamme ero MOXHO 3arpy3uTh
B aBTOKa . /Iy aTOr0 B KOMaHIHO# cTtpoke Habepute komanay (load 'fplan®) wiu (load
"f3d"), Bxarouas ckoOku, v HaxkmuTe Enter. J{ist mpocMoTpa mpoTOKoJIa BRITOIHEHHS (haiiia
fplan.Isp B aBTokane Haxxmure F2.

BHUMAHME! Ilepen 3amyckom daiina fplan.Isp B ABTokaze y TeKyIero TeKCTOBOro CTHIIS
3HAYEHHUE BBICOTHI TEKCTA JTOJKHO UMETh HyleBoe 3HaueHue | Eciy B BalllMX TEKCTOBBIX CTHIISAX
BBICOTA TEKCA HE paBHA HYJIIO, TO PEKOMEHAYEM CO3/1aTh HOBBII TEKCTOBBIM CTUJIb C BALLIUMHU
HaCTPOMKAaMH U BBICOTOW TEKCTA, pABHOM HYJIIO, HO UCITOJIB30BATh €r0 TOJBKO I OTPHUCOBKH
CXEMBL.



E\M CEpEMC  PWCOESHME Pazmepel PegakT
AWEneTuUep CTMned,
MEMETUSD 3KPSHHE MPEACTSENEHM, .

¥MPAENSHME CROAMM »

HaTanor HeCyLM 3NEMEHTOE. ..
MacTep CTMNER HECYLLMY 3MEMEHTOE. ..
338aTe HECTaHASPTHEIR Npodne

MacTep cTinen AD-pasMepCE...
CTHMM A0-pazMepos...
PazMepHER CTHAM. ..

MacTep GUBMMOTEYHE 2NEMEHTOE. ..

MHOrOEM A0ERIE BNk 4

Enoka 4
B TexcioBble CTHAN

AD-rpodini 4
WA cTuna
CNMCSHWA MaTERMEN0E. .. -M
. standard2. 5 Hoekii... ] [I'IepeuMEHDBa'rb...
CNMCEHMA ENSCCMGMKELMNA, .
CTWMA T30, Wpwser Cripaska

WA wpkeTa: Hauepranue: Bricora:

TEKCTOBLIE CTHAM..,

MapaMeTpEl BEHOCKM. .. A weskd shi 4 0.000

CIToOpaseHMe TOYek. .. [ McnonesoeaTs Goaswoi wpwdgr

AepperTEl Ofpazew

[ Nepesepryreii CreneHe pactawerus; | 0500
UeeTa... [] Crpaea Haneso Yron Haknona |15.00 —’4 ngf{ﬂ

TNl MM, .

CTMMA MYMETHIMAHME,

[] BeprukansHbii |AaBbEcD

Beca MM, . | [ Moxasars

[Ipu oTpricoBKE CXEMBI B aBTOKA/I€ UCIIONIB3YETCS TEKYIUN Pa3MEPHBIN CTHIIb, T.€. IIEPE.T
BeinonHeHneM komanbl (load "'fplan'™) Tekymmit pa3MepHbIi CTUIIB TOKEH ObITh BHICTABJICH B
COOTBETCTBHH C BEIOPAHHBIM MACIITA0OM IOCIIEIYIOIIEr0 BHIBOIA CXEMBI B TIPOCTPAHCTBO
nucTa. Takke B CIUCKE TUIIOB JIMHUI B aBTOKA/IE TOJDKHBI IPUCYTCTBOBATH TE THITBI JIHHUIA,
KOTOpBIE OBLIH YKa3aHbI B IPOTpaMMe IS 2JIEMEHTOB YepTexa CXeMbl (pa3pesa).



23. Ha3HauyeHue paKTHUECKHX MAPOK H PACX0] MaTepUaI0B

Mento @aiin-Ha3zHauenne pakTHIECKNX MAPOK H PACX0/ MATEPHAJIOB.

=~ DaKTHYECKHE MapkM tpyunameumn H pacxoj, MmaTepHanos

M HAIHANSHIA OToGpaxaTs B MasHoil LlononHuTenbHbe HACTPOMKN
r EBnlcuTa mwnameﬂra‘ [~ Wapka ankepHoii Gasel [ TeomeTpus dyrgamenTa v Talnuue n Ha cxeme - MpHHATE OGUHEKDELII g
[~ 3amyGnenne gyngamenta | Pazmep nog [~ Apunp DHyHg; Ta aKTUUECKHE MAPKH AMAMETD B NOAKONOHHUKE

AT TIpHHAT L OAWMHEKDEKI AHAMETD BLiNonHuTS PacyeT pacxopa

HoMEpa HCKMYEHIA | ByKBEHHIT MHASKE Mapkn © [T Nepssiii Homep Mapri @ |1 SO RS HEZHAYEHNE MADOK METEPHAN0E
PesyneTupyowan Tadnuua
Mapka |®axr.wapka [hw  [hzaw  (Omw)[AxBae  [Baza [hiih2/h3ams  |[LatiLa2iladams [Lat/LaZ/Lad s | LbA/Lb2/Lb3am | LbA/LE2/LbY su [ Kon.jAor x Borwmwdar x dbrams[diam  [dZam | Warikon.) (d1-d2)

Duh 13 205(+1.3) 15718 - 45070/ 0 2507010 25070/ 0 4007070 4007010 47400 X400/ 0 K0 12712 1618 320/330(0/2)-200(10/8)

BL5-1 | duf 18 2,05 (+1.8) 450/ 010 4507040 450/ 0/ 0! 800040 8007040 17600 x 900 0 x 0 14%/ 16%  12%/ 12% | 277/265(2/3}-200(11/8)
EW7 P 27 29527 450/0/0 450/0/0 450/0/0 70070 7507010 17600z 600/ 0x0 14%/ 14%  12%/ 12 265/265(1/3)-200(11/8)|
EWS | ou7 21 22p21) 1204, - 300/0/0 300/0/0 300/0/0 &00/0/0 &00/0/0 17600 X600/ 0 k0| 14%/ 18% | 10%/ 12 265/265(1/3)-200(10/7)
Tlewra Ge dud 21 2020 10104 - 300/0/0 350/0/0 350/0/0 S04070 507010 17300 %300/ 0x0 1212 B%J 8% 230/230(0/2)-200(3/6}|
Tenra nc| Pull 2,92 295 (+2.92) 1.0/05 - W00 oo/ a/ro/o oioio oo/ 171000 x 500/ 0 x 0 16%/ 14% | B%/ 8% 245/310(2/2)-200(3/6),
EllMnox Du2 21 22020 08112 - 00/0/0 150/010 1501070 300/0/0 3007010 17600 %600/ DxD 14%/ 18%  10%/ 10% 265/265(1/3)-200(7/5)|
ElW4-0 | dud 24 22p20) 15024 - 450/0/0 4507040 450/ 0/ 0! 750040 7507040 17600 x 600/ D x 0| 14%/ 14% | 12%/ 14 265(265(1/3)-200(11/8}
BWS-0 Pl 27 295027 15724 = 450/0/0 450/0/0 450/0/0 Ts0/0/0 7507010 17600z 600/ 0x0 14%/ 14%  12%/ 14 265/265(1/3)-200(11/8))
ELS-1-0| Putd 21 22p2 18121 - 300/300/0 300130040 300300/ 0 4507300/ 0 45073001 0 17600 X600/ 0 x 0 14%/ 14% | 12%/ 12% | 265/265(1/2)-200(11/10)
ElU4-1-0 dutd 24 22(29) 18124 - 300730070 300730040 30073000 450730070 450730010 17600 X600/ 0x 0 14%/ 14% 12%/12 | 265/265(1/3)-200(11/10)
BUM4- | tu? 24 22p24) 120148 - 450/0/0 300/0/0 300/0/0 EO G007 040 17600 x 6004 D x 0| 14%/ 14% | 12%/ 10 265(265(1/3)-200(10/7)
BWZO w3 21 22020 12112 - 00/0/0 3007010 300/0/0 300/0/0 3007010 17600 %600/ DxD 14%/ 18%  10%/ 10% 265/265(1/3)-200(7/7)|
Tlewra wy| D2 24 20p21) 10025 - 300/0/0 375/0/0 3751070 0i0/0 0/0i0 1/250%250/ D% 0] 12712 B9 8% 130 80(0/2)-200{2/6)
BUMZ-E1| du 18 205(+1.3) 127138 - 300/0/0 3007040 300/0/0 800/0/0 8007040 17600 x 60040 x 0 14%/ 14% 0%/ 12 265/265(1/3}-200(10/7)
BLUMS-ne| D2 21 22p21 08712 - 300/0/0 150/0/0 1501070 30070 300/040 17600 X600/ 0 x 0| 14%/ 18% | 10%/ 10% 265/265(1/3)-200(7/5)
ELUM3-A1 Dud 24 2220 12015 - 300/0/0 3007040 300/0/0 4501010 4507010 17600 X600/ 0 x D 14%/ 14% 0%/ 10 265/2635(1/3)-200(8/7)|
BLUZ - 5| dud 18 205(+1.3) 08/03 - 300/0/0 150/0/0 1501070 1504040 150/040 17600 x 6004 D x 0| 14%/ 14% | 10%/ 10% 265(265(1/3)-200(55)
BLUMS-ne| Dt 18 205(+1.3) 08109 - 00/0/0 150/010 1501070 1501070 150040 17600 %600/ DxD 14%/ 18%  10%/ 10% 265/265(1/3)-200(5/5)|
EWE | duT 18 205(+1.3) 12718 - 4507070 300/0/0 300/0/0 S00/0/0 &00/0/0 17600 X600/ 0 x 0| 143/ 14% | 12%/ 10 265(265(1/3)-200(10/7)
Ellldeny duf 18 205(+1.3) 15718 - 4507010 4507040 450 /010 800/0/0 8007040 17600 X600 0x0 14%/ 14% 12%/12%  265/265(1/3}-200(10/8)
B4 5| ud 18 2.05(+1.8) 15721 - 4507070 4507040 45070/ 0! 750040 7507040 17600 %600/ 0 x 0| 14%/ 14% | 12%/ 14 265/265(1/3)-200(11/8)
ELUB-A2 | dud 24 22p20) 12015 - 300/0/0 3007040 300/0/0 4501010 4507010 17600 X600/ 0 x D 14%/ 14% 0%/ 10 265/265(1/3)-200(8/7)|
BLUH3-A1| dusd 24 22p20) 12112 - 300/0/0 300/0/0 300/0/0 3004040 300040 17600 x 6004 D x 0| 14%/ 14% | 10%/ 10% 265(265(1/3)-200(7/7)
BUHS-A Pul 21 22(#21) 038/09 = ie/0 150/040 150/0/0 1507070 i50/0/0 17600z 600/ 0x0 14%/ 14% | 10%/ 10% 265/26:5(1/3)-200(5/5)
BLUH5-61| fud 21 22p21) 08108 - 300/0/0 150/0/0 1501070 150040 150040 17600 X600/ 0 x 0] 143/ 14% | 10%/ 10% 265/265(1/3)-200(5/5)
BUM4-B' dud 24 22(0) 2115 - 300/0/0 3007040 300/0/0 4501040 4507040 17600 x 60040 x0 14%/ 14%  10%/ 10 265/265(1/3)-200(8/7)|
B2 Bt Pud 18 205 (+1.8)] 1.2/1.5 - Hie/o 00/040 W00 4507070 4507070 17600z 600/ 0x0 14%/ 14% | 10%/ 10 265/26:5(1/3)-200(8/7),
ELMZ2-E1 Dud 21 22020 12115 - W0/0/0 3007010 300/0/0 4501010 4507010 1/600 X600/ D kD 14%/ 14%  10%/ 10 265/265(1/3)-200(8/7)|
BLUZ-B1: | D2 24 22p20) 08112 - 300/0/0 150/0/0 1501070 3004040 300040 17600 x 6004 D x 0| 14%/ 14% | 10%/ 10% 265(265(1/3)-200(7/5)
BLI2-N2 Pu2 21 22(#21) 09712 = ie/0 150/040 150/0/0 00/070 0/0/0 17600z 600/ 0x0 14%/ 14% | 10%/ 10% 265/26:5(1/3)-200(7/5)
BLU2-pay| Pud 27 285p27) 12112 - 300/0/0 300/0/0 300/0/0 30070 300/040 17600 %600/ 0 k0| 14%/ 18% | 10%/ 10% 265/265(1/3)-200(777)
BUH->2 | dud 27 29527 08/09 - 300/0/0 150/010 1501010 150070 150040 17600 x 600/ 0 x D 14%/ 14% | 10%/ 10% 265265(1/3)-200(5/5) [l ..

Komanna no3Bosisier Ha3HAUUTh PyHIaMEeHTaM (PaKTUYECKHE MapKH, B 3aBUCUMOCTH OT
reoMeTpuu (pyHAaMeHTa U MPUHATOTO apMUpoBaHus. Ha pe3ynbTat Ha3HaYeHUS BIUSET
KOJINYECTBO aKTUBUPOBAHHBIX MMAPAMETPOB HA3HAUYCHUS U JJONIOJHUTEIbHBIE HACTPOMKH.
[Tapametp reometpus GyHIaMEeHTa aBTOMAaTHYECKHU BKIIIOYAET B ce0sl TaK:Ke MIPOBEPKY O
pa3Mepy MOJIOIIBEI U BBICOTE (yHIAMEHTA.

MpUHATE OgUHAKDBbI
AHAMETD B NOJKONOHHEE

[pMHATE OQMHAKOBLIA QUAMET D

B MAMTHOI 4acTu - B ClIy4ac pa3HbIX JUAMETPOB II0 PACUYCTY B IOJAKOJIOHHUKE
(HJ'II/ITHOI71 IlaCTI/I) IIpU IOoACUYCTE pacxoaa MaTCpruaJIOB U HA3HAYCHUHU MAPOK ITPUHUMAIOTCA
OJIMHAKOBbIE TUAMETPbI apMaTyphl B OJIKOJIOHHUKE (TUIUTHOM YacTH) 1O OOJIbILIEMY AUAMETPY.

HDMEFIE HCKNHYEHHA | |
- [IPU Ha3HAYCHUHU MApPOK YKa3aHHBIC HOMEpa

porpaMMa urHopupyet. Homepa cienyer 3agaBate uepes 3anaryto, Hanpumep: 4,5,7,10.

3HaueHue paKTUIECKON MAPKU MOXKHO 3a()MKCUPOBATH, JIJIS1 3TOTO TIOCTAaBbTE KypCop B HY>KHYIO
CTPOKY ¥ HaXXMHUTE MIPaBYI0 KHOIIKY MBIIIH. 3a)UKCHpPOBaHHBIE (PAKTUUECKHE MApKH
(GyHIIaMEHTOB MporpaMMa He MeHseT. BBICTphIil mepexo/] B TTIaBHYIO Ta0IHIly TPOTPaMMBI -
JTIBOMHOM KJIMK B HY)KHOM CTPOKE TaOJIUIIBI.



DaxTnyeckHe mapk dyHaaMeHToB

MapameTpbl HESHAYEHHA f— ~ [onoNHNTENBHEIE HACTRORKN
= = ITODpaxaTh B rMasHoW
¥ BoicoTa dyHgamenTa ¥ Mapra anreproil Gasol [V TS0METEHR NNMTHOH YacTyH I Tabme darrmecoe - o meaE
[V 3arnyGnenue dyngamenta [V Pasmep v By Ta Mapkn dyHIEMEHTOE AOWAMETD B NOAKONOHHAKE &
TIpHHATE OAMHEKOBLI AHAMETD BeinonsnTe Pacuet pacxoga
HOMEPA HCKTIYEHNA : | EYKBEHHBI MHASKC MaPKW : [OM  Mepeslii HOMED MapkH ; B NIWTHOU 4acTh HA3HAYEHNE MAPOK M3TEpUANos
Pesynbrupyrouan tabnuua
Mapka |®awr. wapka |hw  [hzm  (Ome)|AxBa | Kon-eo |dé/dEr | d10id12idi4,x | dsidigizo.r | dzzidzsidza.r | d3zid36id40,7 | Bevon, 2 [diame  [dZams | War(kon.) jdi-d2) -
BWIS | dwis 24 22(20)) 121138 2 0,0/0,0 0,01/0,007/0,019 0.0/0,0/0,0 0.0/0,0/0,0 0,0/0,0/0,0 1,796 14%) 14% | 10%/ 12 265/265(1/3)-200(10/7)
Nenta Gc| Pulf 21 2.0(+#21) 1.0/04 1 0.w0.002 0.0/0.007/0.0 0.0/0.0:0.0 0.040.040.0 0.0/0.040.0 0.282 12712 % 8% 2N 2IN02)-200(HE)
Newta nc| fud7T 2,82 L85 (+282) 1,0/0.5 1 0,000,003 0,0/0,00,014 0,02710,000,0 0,00,000,0 0,00,0/0.0 146 16%) 14% | 8%/ 8%
EllHnox | duls 24 22(20) 08112 1 0,0/0.0 0,007/0,0/0.013 0.0/0,0/0,0 0.0/0,0/0,0 0,0/0,040.0 0,572 14%/ 14% | 10%) 10% 265/265(1/3)-200(7/5}
BW4-0 | $uid 21 22(#24) 15721 1 0.0/0.0 0.040.019/0.033 0.0/0.0/0.0 0.040.0/0.0 0.0/0.0/0.0 2,012| 14%/ 14% | 12%/ 14 265/265(1/3)-200(11/8)
BWSJ | du2D 27 285(27) 15124 1 0,0/0,0 0,040,015/0,038 0,000,000,0 0,000,0/0,0 0,0/0,0/0,0 2,207 4% 14% | 12%/ 14 265/265(1/3)-200(11/8)
BLU5-1-0| du21 24 22(20) 18724 1 0,0/0.0 0,0/0,034/0,013 0.0/0,0/0,0 0.000,0/0,0 0,0/0,060.,0 2406 14%/ 14% | 1% 12% | 265/265(1/3)-200(11110}
BlU4-1-0 Pu2i 21 22(#24) 18721 1 0.0/0.0 0.040.034/0.018 0.0/0.0:0.0 0.040.040.0 0.0/0.040.0 2406 14%/ 14%  12%/ 12 265/265(1/3)-200011/10)
L4 | utd 21 22p20 12118 1 0,000 0,005/0,0150,019 0,000,000,0 0,00,000,0 0,0/0,0/0,0 1,566 14%/ 14% | 12%/ 10 265/265(1/3)-200(10/7)
B2 | dud 24 22p20) 121142 1 0,0/0,0 0,00/0,000,013 0,0/0,0/0,0 0,000,0/0,0 0,0/0,060,0 1,08 143/ 14% | 0%/ 10% 265/265(1/3)-200(7/7)
Nenta we| Pu22 21 2.0 (+2.4) 1.0/0.25 1 0.0v0.002 0.0/0.007/0.0 0.0/0.0/0.0 0.040.0/0.0 0.0/0.040.0 0.188 12712 8% 8% AB0A1B0(0:2)-200(2/6)
BLM2-E1 Pu23 18 205(+4.8) 12718 1 0,000 0,01/0,007/0,017 0,000,000,0 0,000,000,0 0,0/0,0/0,0 1188 14%/ 14% | 10%/ 12 265/265(1/3)-200(1077)
BLUH5-ne| durts: 24 22p29) 081142 1 0,0/0,0 0,007/0,00,013 0,000,000,0 0,000,0/0,0 0,0/0,060,0 0,572| 4%/ 14% | 10%) 10% 265/265(1/3)-200(7/5)
BUM3-M | du2d 24 22(20) 42145 1 0,0/0.0 0,044/0,0/0,013 0.0/0,0/0,0 0.0/0,0/0,0 0,0/0,0/0.0 1488 14%) 14% | 0%/ 10 265/265(1/3)-200(8/7)
BLU2 - 61| Pu25 18 205(+1.3) 08709 1 0,000 0,005/0,000,017 0,000,000,0 0,00,000,0 0,0/0,000.0 0,783| 14%/ 14% | 10%/ 10% 265/265(1/3)-200(5/5)
BLUH3-ne| Du25 13 205(+1.3) 09/09 1 0,0/0,0 0,005/0,00,017 0,000,0/0,0 0,000,0/0,0 0,0/0,060,0 0,783 14%/ 14% | 10%) 10% 265/265(1/3)-200(3/5)
EWE | du26 18 205(+.3) 1.2/18 4 0,000 0,005/0,015/0,047 0.,0/0,0/0,0 0.,0/0,0/0,0 0,0/0,0/0,0 1,458 14%) 14% | 12%/ 10 265/265(1/3)-200(10/7)
Ellideny ua7 18 205(+.8) 15718 1 0,000 0,040,025/0,017 0,000,000,0 0,000,000,0 0,0/0,0/0,0 1701 14%/ 14% | 12%)12%  265/265(1/3)-200(1008)
B4 8| Du2s 18 205(+1.3) 15721 1 0,0/0,0 0,000,013/0,03 0,000,000,0 0,000,0/0,0 0,0/0,060,0 1,504 14%) 14% | 12%/ 14 265/265(1/3)-200(11/8)
BLUB-A? | du2d 24 22(0) 12115 1 0,0/0.0 0,011/0,00.013 0.0/0,0/0,0 0.000,0/0,0 0,0/0,0/0,0 1188 14%) 14% | 10% 10 265/265(1/3)-200(8/7}
ELUM3-A1| D7 21 22p2 12112 2 0.0/0.0 0.009/0.00.019 0.00.0/0.0 0.00.0/0.0 0.0/0.0/0.0 1.08] 14%) 14% | 10% 10% 265/265(1/3)-2007/7)
BLUH35-A Du2s 24 22(29) 09108 1 0,0/0,0 0,005/0,000,013 0,000,0/0,0 0,000,0/0,0 0,0/0,060,0 0,831 4%/ 14% | 10%) 10% 265/265(1/3)-200(3/5)
BLUH5-51| w28 24 22(20) 08109 1 0,0/0.0 0,005/0,00,013 0.,0/0,0/0,0 0.000,0/0,0 0,0/0,060,0 0,831| 14%/ 14% | 105 10% 265(265(1/3)-200{5/5)
BUIM4-B Pu2d 21 22(20) 12715 1 0.0/0.0 0.011/0.0/0.018 0.000.0/0.0 0.00.0/0.0 0.0/0.0/0.0 1188 14%/ 14% | 10% 10 265/265(1/3)-200(87)
ELMZ | D3 18 205(+1.3) 12715 1 0,0/0,0 0,011/0,000,017 0,000,000,0 0,000,0/0,0 0,0/0,060,0 1,08] 14%/ 14% | 0% 10 2650265(1/3)-200(8/T)
BUMZ2-E1 du2d 24 22(0) 12115 1 0,0/0.0 0,011/0,00.013 0.0/0,0/0,0 0.000,0/0,0 0,0/0,0/0,0 1188 14%) 14% | 10% 10 265/265(1/3)-200(8/7)
BLI2-B1: dwid 21 22(+214) 08712 1 0.0/0.0 0.007/0.0:0.013 0.0/0.0/0.0 0.040.0/0.0 0.0/0.0/0.0 0,972 14%/ 14% | 10%/ 10% 265/265(1/3)-20007/5)
ELI2-N2 | durts 24 22020 08112 1 0,0/0,0 0,007/0,000,013 0,000,0/0,0 0,000,0/0,0 0,0/0,060,0 0,572 4%/ 14% | 10%) 10% 265/265(1/3)-200(715)
BLUZ-prg | dusd 27 285(27) 12712 1 0,0/0.0 0,003/0,0/0,025 0.,0/0,0/0,0 0.000,0/0,0 0,0/0,060,0 1,256 14%) 14% | 10%/ 10% 265(265(1/3)-200(7/7)
BUM->2  dm2 27 285p27) 08/08 2 0.0/0.0 0.005/0.040.025 0.0/0.0:0.0 0.040.040.0 0.0/0.040.0 1407 14% 4% 10% 10% 265/265(1/3)-200(5/5)
El2>2 | du2 27 285(+27) 08108 1 0,0/0,0 0,0050,000,025 0,000,000,0 0,000,000,0 0,0/0,060,0 1,007 14%) 14% | 10%/ 10% 2650265(1/3)-200(5/5)
BUH5>2 duf 24 22(+20) 06103 0,000,001 0,002/0,0/0.013 0.0/0,0/0,0 0.0/0,0/0,0 0,0/0,040.0 081 4%/ 14% | 10%) 8% 265/265(1/3)-200(5/4)
BlU4->2 | dud 21 22(+24) 157138 g 0.0/0.0 0.047/0.000.01 0.019/0,0:0.0 0.040.0/0.0 0.0/0.0/0.0 1.782] 14% 16% | 10/ 10 ZNIZES[ZZ}-ZW[iWNﬂ

ITpu moxcueTe pacxona MaTepHaIoOB B KaXKI0H CTPOKE AAaeTCs PacXo/ 0 MaTepHaIaM Ha OJHY
MapKy (yHIaMeHTa, B KOHIIE TaOJIHIIe TIPH MOICUEeTEe 00IIEero 00beMa yUUTHIBACTCS KOJIMIECTBO
(GbyHIaMEHTOB Ha CXEME.

Tabnuma 3anonHseTcs TporpaMMoi aBTOMAaTHYECKH 110 Pe3yJIbTaTaM apMUPOBAHUS T1OCTIE
BBIITOJTHCHHA CICAYIOIMIUX KOMAaH[ :

1 MogkonoHHHWE ‘

2) Menro ¢aitn — BeiBoj Ha nevats \ Pacuer cTymneHei u moaKoJIOHHUKA
3) Mento aiin — Pacuer cryrneHeil U MoIKOJIOHHUKA TEKYIIeH MapKu
24, KpaTkoe onucanue noc/jie1oBaTeJJbHOCTH padoThl B IpOrpaMme
ITocse 3anmycka nporpaMmmsI:
1) 3amaHue reoJOrMYECKUX CKBaKHUH, TAHHBIX MO BOJE M aOCOIOTHOM OTMETKE HYJIS:
CHBaMMHbI |

Ecnu ve npennonaraercs pacuetr Rrp mo reosioruu, To 3aiaHie CKBaKUH HE 00s13aTENbHO,
HO IIPU 3TOM He OyAyT JOCTYIHBI 4, 5 1 6 Tpymna pacueToB (TPYIIIbI paCY€TOB CMOTPHUTE

Jajee 1mo TEeKCTY).

2) Co3smanue OJHOM CTApTOBON MapKu GyHIaMEHTa:

[MMMEHUTE

Jlanee 3amojlHEHHE UCXOAHBIX JTaHHBIX :



Mapka : |BII15-mecrmme pag  ROMOM r

OTHOTM. 0 min - fo. P: fee |1
BEDXa:
18 Bmin: [0.5 Ma:fo405 |1

Beic/Tny8.Mogh.: |1.82,0500 Mb:foses |1
OTpuiE ("ﬁ.}:l:‘.ﬁ 3b Ta:l-:' 1
Cp. Becinones.: [21 ¢ ij AE -

Mecnorua: | 1 R: |J-:'

ITpu 3TOM nepekirovarens paciera Rrp Hy)KHO IEPEKIIIOUUTD B PEKUM pacdeTa o

3agaHHOMY Rrp (eciu He co3/1aHbl Te0JTOTHIECKUE CKBAKUHBI):

3aﬂaﬁTe B Ta6.]'II/II_IC B nepBoﬁ CTPOKEC 3HAYCHHUC RFp nin HCHOHLSYﬁTe nmocJaeaAyromue CTpoOKnu

IUIs1 BBIYMCIICHHUS 3HaYeHUs1 Rrp, 3alI0IHUB BCE KOJIOHKU B CTpoKe. KITMK MBI 110 BBIYHCICHHOMY
WM 3aJJaHHOMY 3Ha4e€HHUIO Rrp 3aHOCHT 3TO 3HaUY€HHE B COOTBETCTBYIONIEE I10JIE HCXOAHBIX JTaHHBIX
o Mapke (hyHIaMeHTa.

3)

4)

lNeonorua (tabnuua)

F,om2 |¥el |¥e2 |ME

1. Bez reonorus 20
2. Hacumel
3. Hacume2

[MMMEHUTE
Coziath MapKy MOBTOPHO, HaXaB

Touabko mocJjie co31aHusA NePBO MAPKH BO3MOKHO COXPAHMTH PacyeTHbIN daiii.

Coznanue 1 pelakTUpOBaHUE CO3JJaHHBIX MAPOK (PYHAMEHTOB aHAJIOTMYHO MYHKTY 1, pu
3TOM, €CJIM IUIAHUPYETCS CO3/IaHHE CXEMBI, MOXHO (yHAaMEHTaM MPUCBauBaTh CKBaKUHBI
MIPOU3BOJIBHO, T.K. HA CXEME MEePENPUCBOCHNE CKBAXXUH I10 MPUHIUIY Hanbosee OJIM3KUX
BBITIOJIHAETCS aBTOMAaTUYECKH C TOMOLIBI0 KOMaH/IbI.

Co3nanue cxembl GyHIaAMEHTOB

Ecnu He mutanupyercst co3iaHue cxeMbl (pyHIaMEeHTOB, TO He OYAyT JOCTYIHBI 5 U 6 TPyMIIbI
pacueToB.

B nporpamMmme MOKHO BbLIEJMTH OCHOBHBIE IPYIIIBI PACYETOB:

1)
2)

3)
4)
5)
6)

Pacuer pazMepoB 11010LIBEI

Pacyer reomeTpun MINTHON YacTH (KOJUYECTBA CTYNEHEHN, BBUIETHI CTYIIEHEN, BHICOTHI
CTYTICHE )

Pacuer apmupoBanus pyHaameHTa

Pacuer ocanku pynnamenra

Pacdet OTHOCHTENBHON PA3HOCTH OCAIOK

Pacuer ocanku QpyHIaMEHTOB B IpyIIE ¢ y4ETOM BIUSHUS COCETHUX (PYyHAAMEHTOB



25.

Padora B DWG-Koncrpykrope

@aiin  bosmmun 1.1 boammun2  boam, cmane  Tpadiu TMod, Ap D ¥nop  F+ W  Pocuem Gonmos & kpyzaoil Base  Pacuem ynopa
Maptn dyngamenTos - 30 YCnoBHIi NnaH diyHgamenTa PacueT BonTa AnA Kpyrno# Gassl
00aENTE
T il oo, ko,
A8 | [ vEsRE |
2k | Ceria 100 x 100 um o by a ! =
KonuposaTh = & S &5 i
5.0 7 =
OTM. (0.000 Almm): | 1800 B(mm): | 2100 % = =n S A Z
o~ ~ + N ] [ ‘\\ =r
CTyneHn = 5\ bl I ‘:‘\
he(um): | 300 Lobasute * . - 5
(MM B , ol Pl Pl
bem); 300 HMzmennTe > ASY i Aft I
| Bubop | o Yaanrs NnaHiCeyeHne - ceTka 100 x 100 mm
™
NogkonoHHnE ™
Px(mm): | 600 HofiasnTs  ne
Harpysa N, kH: [leACTEYHT JUHAMWYECKHE HATDY3IKH
Py(um): | 600 HMamernTs py:
D) | 0 BuiGiop Harpyszka M, kHm: [OuameTp GonTa: L
vamrs Payc Y1, Hapre crany v
Dy(uan: | 0
Kon-so GonTos, wr:
H{mm): 2100 ADMUPDEAHUE: |ECTE W D LA hd
BbIBOA B ABTOK3A Ko3ad. Hcnonb3oBaHHUA
BonTai\Ynopst, MM T Macwralsl (1/2): |50 124 Mnowage Gorra Tekyumit knacc 6eToxa:
o B4 Monoxenneynopa Toswysa: (1| [] Omwerxa
By Oy: HauepTuTb BuiHocnusocTe GonTa
: : - = Paspes, Mm: | 0
(® Bonr | [oGaBute . Kowtpons .
hé/hn hy : - = OB @y ) PACcUeT BLIHOCNHBOCTH BLINONHEH 3apenta B GeToH GonTa:
o0 = () ¥nop | WamenuTh = = Crewy Ana Gorros THna 1.1 m 2
b ynopa (S): _ PUCOEETE NOATOTOBKY PucoBaTe
Buibop U o Rba: Pacuer
basa: [t v|* B K| |ivmmmmn  Howepa wapor vanucr: 2
a x
@ailin  boammun .1  bermmun2  boam, cmane [paguka [lodauska  Apmamypa Ynop F+W  Pacyem Boamos & kpyeaol base  Pacwem ynopa
Maprun dyHgamenTos - 30 WCnoBHbIR NNax gyHgaMenTa PacueT sagenkn ynopa
D21 v oTM Lot - Dx " Dx " ®C cT () Bes cTepxHeil Pacuet
g »
an ||
3436 Cerra 100 x 100 mm e b L o, =
KonuposaTs =& = A
B.O. v 1 . .
Otw. [0.000 | AlMm) | 1800 Bmm): 2100 ¥ e I |-— o - Bepx
o N SSPES S 11 ) = | |nodkoaHKD
CTynexn o 5\ bl T g T 2 RS
heimmy: | 300 [OoBasnTe ~ — - 3
cmm): . | =
- By, . g P2 i, - ;- @
begm): | 300 VismeniTs A LY S LY. o
e o1
[ Bwoop | Nnak\Ceyenne - ceTra 100 x 100 M m L
Npuama = -
MogKronoHHKK BexnABaHIR |,1 | . ‘]
. ofaEnTE HKENE
Px(mMm): | 600 4 cnemras
. L1zMeHHTE
Ey(wa): [0} Pue. 3 Cxema yeTanOBKH aHKEPHBIX CTepAnei
Dx(um) | 0 Buibop
| ¥panwte N, Kr & MM a, MMt b, MM 2 Ty
Dy(nam): | 2 v - " ' ' e
Hiam) | 2100 Apmuposanne: ECTE v

BonTe\¥nopsi, mm

BeiBog B aBTOKAag,

T e Macurabe (1/2) : |50 2
S o R o 1| L] O
& o [ Paspes, nut: | 0
O el | Komtpons |
hGihn: : = & O -
() ¥nop | MaMeHuTs LB @ cuew:
Ocb ynopa (S): _ Bubon [] Pucosate nogroToeky [T] PucoBATL NogKoNoHHMK
Basa: |BL1 v l K | Voanuts Homepa mapok Ha nucT: 2

DWG-KoncTpykTOop npeaHa3HaueH AJis BEIBOJIA B aBTOKA/I YepTexkel MapoK GyHIaMEHTOB C
MPSMOYTOJIBHON (hopMOit moomBel. DkcropT GpyHaamernToB B DWG-KoncTpykTop
BBITIONTHSETCS B OKHE MPUCBOCHUS (hyHIaMeHTaM (aKTUYECKUX MapOK — BEpXHEE MEHIO IKCIIOPT
Mapok B DWG-KonctpykTop.

Ornucanne uaTEpdeEiica :

|-:PM4

OTm.
A-B

-
[ CIHCOK MapoK ()yH/IaMEHTOB

- KOpPpCKTHUPOBKA PasMCPOB MOJOMIBbBI U OTMCTKH HHU3a IMOJOIIBLI TeKymeﬁ MapKu

dbyH1ameHTa




JHak
W - ,I[O63BJ'I€HI/IC K ITOJIOKUTEIBHBIM 3HAUYEHUSIM OTMETOK 3HaAKa «+»

Ora. |0.000 - OTMETKA [OJOLIBbI
Almm]: | 1200 Bmm]: | 1200 - pasMepbl MOIOBEI

JoGaBHTL

Ypanure

Konupoeate | - o6aneHue, ynanenye 1 KOMMPOBAHKE TEKyIIeH Mapku (pyHIaMeHTa

hefpaea): | 300 - BBICOTA BEIOPAHHOM CTYIICHH

be{pm]: | 300 - BBLIET BBIOPAHHOM CTyIEHH

! - BBIOOD CTYNEHU

Al - xpaii pyHIaMEHTa, C KOTOPOTO IMOKa3aHO 3HAaYCHHUE BbUIEeTa CTyreHu b

JoGaBuTe |

H3meHuTL |

Haanurs | - 100aBHUTH, U3MEHUTD U YIAIUTH CTYIIEHb (yHaMEHTa

Palmm): | 50

Pylrm): | 50

Dx[mn]: | 0

Dy[mm]: | 1]
Hrm): | 2700

- pa3Mephbl OJKOJIOHHUKA, €T0 CMEIIEHHE U BBICOTA OT MOJIOIIBBI
byHaameHTa

APMHMPOESHME, | BETE |
- apMHUpPOBaHNEC MOAKOJIOHHHUKA

HNotiaeutb

H3meHuTb

|
|
Brtop |
|

Ypanurs

- IIO63.BH€HI/IG. N3MCHCHIUC, BLI60p " YJAJICHUC ITIOJKOJIOHHUKA

Bx :[-140
By :[150

- IPUBA3KHU 0O0JITOB OT OCH IIOAKOJIOHHHKAa

OO6miee KoJIMIecTBO OOJATOB JOHKHO OBITH YeTHBIM. J{nameTp /it TeKymiero 0omira, ero
MapKa CTajii 33Jaf0TCsl B BEpXHEM MEHIO TPOTPaMMBL.

h6/hn:|S00/50 - pricrynaromas sacts Gonra 13 GeTOHA OJKOJIOHHHKA U TOJIMHA
IIOAJINBKU U3 6eTOHa Ha MCJIKOM 3aIlOJIHUTECIIC



Ox - SIS0

Oy :
y: IPUBSA3KU YIIOPOB OT OCH IMMOAKOJIOHHUKA

hy - I BBICTYIIAIOIIAst YaCTh yIIopa u3 6eToHa

Oco ynopa (S MINN _ (\ierenne ocu ynopa

_‘ - OpHUEHTalMs yropa (BepTUKaJIbHAs UM TOPU30HTAJIbHAS)

{» Bonrt

Yo _ p1i60p perakTHpyeMoro oGbeKTa

baza: |1 -
| J - CIIUCOK aHKEpHbIX 0a3

ﬁ - 100aBIIEHNE U PEJAKTUPOBaHUE 0a3
Nmena ankepHbIx 6a3 uMnopTupyetcs ¢ Mmapkamu ¢pyHaamenToB. B DWG-Konctpykrope
He0o0X0IMMO 3a/1aTh AJIs KaXXA0i 06a3bl CBOI HA0Op OOITOB U YIIOPOB.

K ‘ - KOIIMPOBAHUC JJaHHBIX y1(a3aHHOfI 0a3bl B TCKYLIYHO.

JoSaBHTe
H3MeHUTE

Bmbop

[ Haanute | _ ;| ,Gagrienne, n3MeHeHne, BBIGOP WIH yaleHHe GONTa WK yIIopa

VYcnoBHas cxema GpyHIaMeHTa:

. -0x 4 Dx 4
N N
L SR Oxl, S =
o = & »
) (== 0/" ~\
T : g &Y 3 \ E\
o~ - -
> . = H 1%
o r——
' h' ~
N\ =7
B, | | Puld P2,
7 7
P All » ASl b

MnaniCevyenue - ceTtra 300 x 300 ram

- peiim ¢ n3o00paxeHueM
dbyHIaMeHTa, KITMKOM MBI MOKHO MEPEKITI0YaTh TUIaH Ha pa3pes.



Hanpaenetme | _ HaIpaBJIeHUE pa3pe3a (BEpTUKAIbHBIN WM TOPU30HTAIbHBIN)

Kontpons | - KOHTPOJIb COOJIIO/ICHNS KOHCTPYKTUBHBIX TPeOOBaHUH 110 601TaM
(paccrostHHUs MEXy OOITaMH, pacCTOSIHUE OT OCH 00JITa 10 Kpast MOAKOJOHHUKA). [Tpu
BBIITOJIHEHUM KOMaH/bl aBTOMAaTUYECKH IIPOU3BOIUTHCS IIEPEHAa3HAYEHHUE JJIMHBI BCEX aHKEPHBIX
00JITOB.

Macurate: [50/10 - MaciTad yepreka B BUIOBOM OKHE B IIPOCTPAHCTBE JIMCTA B
aBTOKaJIE I uepTeka QyHIaMEHTa M OTAETBHO JUIS CEYEHHS 110 TIOJKOJIOHHHUKY.

Mosuuma : |1 _ yayabHbll HOMep IPOCTAHOBKH MO3HLMIL Ha YepTexKe

[ Ormetka - MPOCTAHOBKA BBICOTHBIX OTMETOK HA UEPTEKE

Paspes. mm : |1 - CMEIEHNE JINHUH pa3pesa

£ B U . gepexmodarens pexuMa paboThl ¢ GYKBEHHOMN Mt (POBOI OCHIO

10/11.0.foce - CMEIIEHHUE MOJIOKEHHS OCH OT OCH (DyHIaMEHTa, Ha3BaHUE OCH, TECT
BBIHOCKH C OCH

[ Pucosate noaratoeky . YePTUTH TIOJITOTOBKY IOJI MTOIOIIBON (hyHIaMEHTa

[ Prcosare noakonoHHk. PEXHUM YEPUYCHHUS CEUECHUS 10 OAKOIOHHUKY

Honmepa mapoK Ha IHET:
! ! | - €CJIM Ha JIUCT € YCPTCIKOM MAPOK

(GyHIaMEHTOB IUTAHUPYETCS TIOMECTUTh HECKOJIBKO MapOK, TO YKaXHUTE 3TU MapKU. ITO
HE00XOAMMO JIsI IPUCBOCHUS OJJMTHAKOBBIX HOMEPOB MO3UIIHIA OIMHAKOBBIM 3JI€MEHTaM
¢bynnamenTos (6ositam, apmarype), Hanpumep 1,2.3

HauepTtuie "
- KOMaHJa reHepanuu (aina fm.lsp

[Tepen nepBoii 3arpy3koii (aiina B aBTOKa] HEOOXOJUMO OJIUH Pa3 BBIIOJIHUTH TE JKe
HAaCTPOUMKH, YTO U TIPHU BBIBOJIE CXEMBI B aBTOKA/I — CMOTPHUTE Pa3Jie BBIBOJ CXEMBI B aBTOKA]I.

ITocne Toro kak aiin fm.ISp crenepupoBan B mporpamme €ro MOKHO 3arpy3uTh B aBTOKa. J{is
ATOTO B KOMaHHOI cTpoke Habepute komanay (load "'fm''), Bkirouas ckoOku, u Haxkmute Enter.
Jlnst mpocMoOTpa MPOTOKOJIa BhimosHeHus daiiaa fm.Isp B aBrokane Hakmute F2.

Qain  boammun 1.1 Gosmmun2  Goam, cmase  [paduka  [Modnuska  Apmamypa  Ynop  F+ W Pocuem boamos 6 kpyznol Baze  Pacuem ynopa

BepxHee MeHI0 TporpaMMbl O3BOJISET:

1) CoxpaHuTh B OTAENbHBIN aiia aHKepHbIE 0a3bl, YTO IO3BOJIIET HCIIOIB30BaTh |
INPUMEHSTHh CBOM TUIIOBOM HaOOp aHkepHbIX 0a3. [Ipu 3arpyske BbINOJIHSACTCS 3aMeHa 0a3
C COBIQIAIONIMMHU Ha3BAaHUSIMH.

2) Hasnauuths quamerp u T 00aTa ¢ BOZMOXKHOCTHIO KOPPEKTHPOBKHU B OOJBIITYIO CTOPOHY
3asienku 0oyTa B 0ETOH Ha 3aJJaHHYIO BEJTUYHHY

3)  Hasnaumts mMapky craiu O0onta

4) 3anath mapaMeTpsl TpaduKU IPU OTPUCOBKE YEPTEKa B aBTOKAIC

5) 3amaTh Kjaacc OCTOHA IO IMBKU



6)
7)

8)
9)
10)

3anarhb Kiacc paboyeil apMaTypsl, AMaMETp | LIar XOMYTOB

3agaTh peKUM OKPYIJICHUS pa3Mepa XOMYTOB B BEIOMOCTH netaiiel kpaTtHo 10mm B
OonbiIyio cTopoHy. Pazmep B BeroMocTH AeTanei 0e3 OKpYIIeHHUs BBIYHCISIOTCS IO OCH
CTEpKHEU

3aaTh pa3Mephl yIopa U BBIIOJHUTH pacdeT 3aJIeIKU yIopa JJis BOCIPUATHS HAarpy3Ku
3anaTh MapKy O€TOHA 0 MOPO30CTONKOCTH U BOJAOHEIPOHUIIAEMOCTH

BrimonHuTh pacuer 00ITOB it KPYIJIOH 6a3bl KOJIOHHBI



26.  Menio ®aiin - ’KecTKOCTHbIE XapaKTEPUCTHKHU

JlaHHBIE TYHKT MEHIO MO3BOJSET cPopmMUpoBaTh B pabouel mMamke MporpaMMbl Qaiin
HKECTKOCTHU.tXt C dKECTKOCTHBIMH XapaKTEPUCTUKAMU Ha IEPEMEILEHNUS U TIOBOPOTHL.

K.puTepui BLIG0pA XECTKOCTHOA XApAKTEPMCTHEH

(" BeIGHMPATE MUHMMANEHOE ZHAYEHHE
(" BrIGKMPATE MAKCUMAaNEHDE SHAYEHHE

(e EbllﬁHDEﬂ'b SHAMEHWE Xap3ETEQPWCTMEW 0nA Harpysk C mMakCcHaneHeIM SHIYEHKWER

MpH pacyeTe ¥apaKTERMCTHEM 008 NEQEMELL EHHEA N0 EEDTHEANH YYHMTEIESTE
COBCTEEHHEIN BEC YHLAMEHTA M FPYHT Ha YCTYNax hyHLaMeHTa

-

[MTpH pacyeTe ®apakTEpPHCTHEM ANA NEQEMELEHWMA N0 BEPTHE.AN )
YYHMTEIEATE NPHMIPYS HE MEHEE Sa[0aHHOMD, © MHIMEWIYANEHEIM Mpurpys, T

SHaYeHKER 0NA Eaaora gyHgarmeHTa gna nony4eHKa pagHeR oca0,0k 411
No Eaa0rdy, fyHLaMEeHTE] 0T NOAYYEHHOND SHAYEHWA NDMEEY 38 z

J10A HYNEEKIX SHAYEHMIA XADAKT ENWCTUE 007 NEQEMEL BHWE No
FOPMSOHT A0 M NOEOPOTOE [P HYNEEO SHAYEHUH HArpUY3EM] Hatimu IN

MPHHAMETE SHAYEHHA DABHEIMA X30AKTENMCTE AR, BBlHMCIEHHEIM B Harpyzky [F]
MEpEHAME YIARHOE NADCKOCTH

-

Oryer

" BrAMOYMTE B OTYET HapakTepHcTUEM nA kasgoro PCH Ha dyHoamert

{* BEANOYMTE B OTYET RAPAKTEPMCTHEM N0 SA0EHHOMY KPWTEDMIO BRIGODA

Hano AH|TENBHD

(EeEqMHMTE E OQHO
SHAYEHME BEC

[ @ynoameHTa
[MpUrpyWz] W

{* BEMOYMTE B TAAMMLY MAPKEKH PYHAAMEHTOE M 0CH EHELUHKIND HArpysky

(" BraoudTe B TAOAMLY MAapkK dYHLaMEHTOE

(" BEMOYMTE B TAOAMULY OCH 30aHHA [Conpy#eHHA]

BrAUMTE B OTYET #ECTKOCTHRIE =APAKTEPHET HEH
Ha NOEQPOT KW MOPHI0OHTaNEHEIS NEPErEW EHIMA

BuinonHHTE pacYyeT ‘

3HaueHus] XapaKTepUCTUK MOKHO HCIOJb30BaTh, HANPUMEDP, UISI MOAEIUPOBAHUSA PabOTHI
OCHOBaHWUS I BBITIOJIHEHUS pacueTa Kapkaca 37JaHus ¢ yueToM paboTsl ocHoBaHus. Hampumep,
B mporpamme Scad, HCmOaB3ys S1-bIif MOXXHO BBIMOJHUTH TaKOM pacyer, NpH ITOM
PEKOMEHYETCS UCIOJB30BATh TOJIBKO )KECTKOCTHBIE XAPAKTEPUCTUKHU IO MEPEMELIEHUIO BJIOJb
BEPTUKAIBHON OCH.

’KecTkocTHBIE XapaKTEPUCTUKU ISl YIJIOB MOBOPOTA U TOPU3OHTAIIBHBIX MEPEMEIIECHUN B
MporpaMMe JaHbl CIPABOYHO W UX HCHOJB30BAHUE OTPAHWYEHO, YYHUTHIBAS 4YTO MPU UX
BBIYMCIICHUU IPUHATHI CIAEAYIOLIME OTPAHUYEHUS .

1) Pacuer )XeCTKOCTHOH XapaKTEPUCTUKU Ha MOBOPOT BHIMOJIIHEH JICICHHEM JCHCTBYIOIIETO
MOMEHTa B ypPOBHE IMOJKOJOHHMKA (pyHAAMEHTa Ha YroJl IOBOPOTA, IPU 3TOM Yroj
[IOBOPOTA, BBIUUCIISIETCA IO KPEHY BBIYMCIEHHOMY OT MOMEHTa B YPOBHE IOJOIIBBI
dbyHmamMeHTa, T.e. C ydeToM OOKOBOW CHJIBI, JCHCTBYIONIEH B YpPOBHE Bepxa
IIOJIKOJIOHHUKA



2) Ilpu pacuere KECTKOCTHOH XapaKTEPUCTHUKU HAa TOPHU30HTAIBLHOE MEPEMCIICHHE HE
YUHUTBIBaeTCsl paboTa rpyHTa Mo OOKOBOW MOBEPXHOCTH (pyHIaMeHTa. 3HAUCHHUE ITOM
XAPAKTCPUCTHUKHU IMOJTYUCHO ACIICHUCM 3HAUCHUS FOpHBOHTaHLHOfI Harpys3Ku Ha 3HaA4YCHUC
TOPH30HTAILHOTO MIEPEMEIIECHHS BepXa MOJKOJIOHHUKA OT KpeHa (pyHJTaMeHTa.

Puc.7. Cxema KpeHa KeCTKOI'0 COOPYKEHuUs i = (59 —s&1 1/ L

( prcyHOK 13 Nocobust MO NPOEKTUPOBAHMIO OCHOBAHWIA 34aHnin n coopyxeHnn k CHul 2.02.01-83)

Baumanue! Ilpu BKIIOUEHHOW HACTpOilKe BBIBOJA B OTYET OCEW 3/IaHMs Kakaas Mapka
dbyHmamenTa noJbKHAa OBITh HaHECEHA HA CXEMY PACIOJIOKEHHSI W TIOCIE 3TO BBINOJIHEH pacyeT
dbyH1amMeHTa.

KecTkocTHBIE XapaKTEPUCTUKH IO BEPTUKAIHLHOMY MEPEMEIICHHI0 MOXKHO BBIYHCISATH C
ydeToM uiu 0e3 yuyera coOCTBEHHOro Beca (yHJAaMEHTa, a TakKe C YYeTOM 3aJIaHHOTO
MOJIb30BaTeIeM NpUrpy3a. OTO HEOOXOJUMO HCIONb30BaTh B CiIy4ae, €ciad Ha (yHIaMEHTHI
JENCTBYIOT BBIIEPTUBAOIINE HATPY3KH, IIPU Y TOM PEKOMEHIYETCS

1) BBINONHATH pacyeT KECTKOCTHBIX XapaKTEPHUCTHK 10 BEPTHKAIBHOMY TEPEMEIICHHIO C
y4€TOM IPUTPY3a, 3a/1aBas B KauecTBe Impurpy3a MAX BblAEpruBarollyl0 Harpy3ky Ha

byHIaMeHT
2) B pacyeTHOM KOMIUIGKCE, K KOTOPOM BBINONHSIETCS pacuyeT Kapkaca, CO3/aBaTh

MOCTOSTHHOE JTOTIOJTHUTEIFHOE 3arpyKeHHUE, pABHOE TIPUTPY3Y

[Tpu coGuroieHNN 3TUX PEKOMEHIAlUN KECTKOCTHBIE XapaKTEPUCTUKU BBIYUCISIOTCS TAKUM
00pa3oM, yTOOBI OT MPUTPY3a OCATKU (PYHAAMEHTOB OBUIN PAaBHBIMU.

27.  Menio ®aiin — CoxpaHeHue H OTKpbITHE (haiijioB
[Ipu coxpaHeHuH M OTKPHITUHU (ailioB ¢ pacumpenneM *.fun mporpamma aBTOMaTHYECKH
COXpaHsieT M OTKpbIBaeT (aiabl moctpoeHHoro 2d korioBaHa M mocienHed 3d monenu rpyHra
(koTIIOBaHa), M0 UMeHH (Qaiina ¢ pacmpenuem *.3dK u *.3dg.

28. Menw ®Daiia — Hoauwiii otuer B Word

Moanvrii oryer B WORD — hopmupoBanue nonnoro oraera B Microsoft Word. OtkpeiBaromeecst
OKHO TT03BOJISICT MOJIb30BATENI0 HACTPOUTD HAIIOJIHEHUE OTYETA.



Omer
Turyn

HazgaHie opranusawm (kpatko) : | Opranmsawa ‘

Oprarvsauwn
Hassanue opranisawm (nogpobHo) ©

Hasganme obvexta

HazeaHue ofbekTa (oblues) :

HazeaHwe pacueTa : | HazeaHue pacueta ‘

Lonxrocm (1n2) | Wnep pacuera : Hassarue nonofivexTa (305HMA. COODYXEHNA) | | MonvofinexT ‘
HpmkHocTs 1 (M.0. Pamanua): Honxrocts 2 (M.0. Pamunua): ‘ AN {1.0. Pammnus) :

(rtexct B 1) Pucyriok - 3D PyHaameHt Pucyriok - Cxema Pucyrox - 3D Cxema

LWirasn PyHAEMEHTHI B pacueT MNepeueti pacueTos

Pazpatotan (Pamunua) (- [ Mo prsle aaHrsls
. POM21
3z8.1p. (Pamanus) : : Tafinkua - PesynsTatsl pacyeTa BoEX MapoK
In. criew, (Pamans) ; i-[] TaBnvua - KoahomrUumeHTsl ICNONES0BaHMA N0 MapKam
L —
Hay.oTa. (Pamanvs) : ‘Pamunnua o

N300pakeHre pUCYHKOB aBTOMAaTHYECKU 3alIOMUHAETCs IIPU KONMUPOBaHUH B Oydep oOMeHa
COOTBETCTBYIOLIETO N300paKEHUS B OKHAX IPOTPAMMBEI.

29.  OJxkcnoprt pe3yabTaToB B Revit

B nporpamme peann3oBaH 3KCIIOPT pe3ylIbTAaTOB pacuera B nmporpammy Revit 2019 u B Gomnee
M03/IHUE BEPCHH.

Jlns Hayana paboThl HEOOX0aMMO ycTaHOBUTH Tutarud (daiiaet Gipro_to_Revit2019.dll u
Gipro_to_Revit2019.addin ) B manky Users\PC\AppData\Roaming\Autodesk\Revit\Addins\2019 —
st Revit 2019. Dto MoXHO caenath KonupoBanueM ¢aita nin Beiopats B mporpamme GIPRO B
menss GANIT MYHKT Y CTaHOBUTH MIIAruH Jist Revit.



DKCHOPT pe3ybTaTOB pacueTa BIMOIHIETCS TOJIBKO CO CXEMbI PACTIONOKEHHUS KOMaH 10M R .
BrImonHseTcs 9KCIopT TOJIBKO 0TOOpaXKaeMbIX Ha cXxeMe (yHAaMEHTOB U MOCIEHEeH MOCTPOSCHHOM
WK 3arpykeHHoi 3d Moiesid rpyHTOBOro MaccuBa. Ilepe BBIOIHEHHSI KOMAH/IbI Pe3YJIbTaThl
porpamMma 3anpanmBaet UM (paiiina 1 COXpaHeHUs Pe3yIIbTaToB.

Pexaam u HacTpoiikm

(®) 3kcnopT nocneaHeit NOCTPOEHHOI (3arpyxeHHoit) 3d Moaenu rpyHTOBOro Maccusa

[ 3kcnopT BbiNonHMTE TpeyronsHLIMK NpuaMamu (cnyvait Bes KoTnosaHa)

() 3kcnopT BCEX MapOK CO CXEMb! PacrioNoXeH!s

() 3kcnopT BbIGPaHHOM MEPKM Ha CXEME PacrioNnoXeHWs

| BKniounTs B8 3KCNOpPT 3pMMPOBaHNE

x

[Tocne ycTaHOBKM IJIarMHa IpH [EpBOM 3aIrycke nporpammsl Revit Ha 3anpoc BeiOepute Beerna
3arpyxarthb.

HesosmoxHo nposepume paspabomyuka smoll Hadcmpoliku. Kakoe
delicmsue HeobxoduMo sbIiNOAHUMG?

Firam: Gipro_to Revit2079

Paspabomuuk: Heussecmueil pospaBomyuk

Mecmonaonoxesue:

C:\Users\PC\AppDaota\Roaming\Autodesk\ Revit\Addins\ 201N Gipro_to Revit2079.41
Cepmudiuy. opzas:  Hem

fama: 20271-07-25 09:31:39

YBedumece 8 mom, ymo aHHas Hedcmpolka NOCMyNUAd K 80M U3 HOODEXKHOZ0 UCMOYHUKD.

Ecez0a zazpyxame | | Jazpy3ume oduH pas | | He zgzpyxame

KaKUE CYLUECIBYHOM PUCKL?

3amyck MiarkHa B peBUTE HY>KHO BBITIONHATH B OTKPBITOM MIPOEKTE, Ky/a TUIAHUPYETCS
MMITOPTUPOBAThH NaHHbie U3 porpammbl GIPRO. s 3TOT0 B BEpXHEM MEHIO BHIOEpUTE
Hanctpoiiku — BHentHue HHCTpYMEHTHI U 3allyCTHTE TIIaruH.

Apxutektypa  Koncrpykuws  Crane Cucremsr Beraeute  AdHotaumn  Anaans Qopwmuo wrednnad  Coewmectnas pabora Bug  ¥npaenenwe  Hagcrpoiiku

LS B o= @B - = F A9

> BHewHwe | Batch Print Tepesats mogens(w) | O nporpamme MMpoeepka ¥npaeaerue | O nporpamme.. JanycruTe WM Convert RFA About Formlt  Revit Lo
toFormlt M

MHCTPY MEHTH

" || Gipro_to_Revit2019 Fh Frint eTransmit Model Review WorksharingMonitor Formlt Converter Revit Lot




[Tocne 3amycka miaruHa BeIOepuTe coxpaneHHbIi daiin u3 nporpammsl GIPRO, nocne vero
OTKPBIBACTCSI COOTBETCTBYIOIEE OKHO IJIarMHA:

gquﬂ N |
Hmnopr:

Mpunare euicoTHyo otmeTey 0,000 e GIPRD pagHoki BELICOTHOM OTMETIE YOBHT

Yy axure Touky 6cTaekH [%.Y) 6 B evit Hynesofi Towm [<.7] ws GIPRO :

.o DN .o CEEEEE

B B oinoaHATE MMNOPT apheposaH JHNoGasuTs NoLesey

B K apmarype A400 w AS00 pobasuTe MHaexc T T oNuMHA MO NHEKM, b - _
HasHauyutk mapky Getodano F u'w NoGaeuTb noaroTosky [nonGeToqHy)

Tonuuny noaroToekM [NnoaGeToHkH] npasme 13 GIPRD i

T onuKHHA NOArOTOEKH [NOAGETOHKH), kv -

Mapia no Fu W
Moanuexa “Pyvpamedr [oarorosxka [MoaSetoska Cead SypoHaSHsHME

GEAAAD fo Aevf 1o 1.4

Koauyecteo anemenros : 190

MaTepuan LgeT TormposaHuA B Revit LleeT s GIPRO

CoeqUHATE 3 AEMEHTE © Mcnonezoeate ueet Revit ® Hcnonezosare user GIPRD

Yraxure roury ecracku [X.Y) B Revit vynesoi Towm (£ Y] us GIPRO -

GIPro

FEAD fo Aevif v 1.2
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Hacrtpolika coequHATh 3JIEMEHTHI:

Coenunenue bes coenunenus

30.  Pacuer mpomMep3aHus rpyHTa

B mporpammMe peanuzoBaH pacueT riyOMHBI CE30HHOTO MpoOMep3aHus rpyHTa. Jjis BHIIOTHEHUS
pacuera HEOOXOIUMO cCO3[aTh CKBaXHMHY. M3 OKHa CO3/1aHUS CKBaXUH 3aIlyCKAeTCs pacyer
MpoMep3aHus TPyHTa KOMAaHJI0M:

OTmeTEr u ¥TB CNUCOK CKB

ADc. OTMETEa HYNA (M):

MpyHTOBLIE BOogel ||

EEHEEJ

| SKCnopT || Mranopt |
! 1

-
a

Ilepen 3amyckom pacdera MpoMep3aHuss HEOOXOIUMO TMPEABAPUTEIHHO BBIOPATh HYXKHYIO
CKBa)XXHHY, TI0 KOTOPOW OyJeT BBIMONHATHCS pacder. JIJisi MPOBEPKH JOCTATOYHOCTH 3ariTyOJIeHUs
¢dbyHIaMeHTa, HEOOXOIMMO B OKHE pacdera IMpoMep3aHus BRIOpATh HYXKHBIM (hyHIaMeHT. B crincke
oToOpakaroTcsi PyHIaMEHTHI, PUBSI3aHHBIC K BHIOPAHHOW CKBaKUHE.



Cymma aGconoTHbIX CAYHBIX
OTPMUATENLHLIX TEMNEpaTYp 3a rog,"C . |49.10

Cpepnerojosas Temnepatypa,'C :

Dannbie no ropogam npueaTel no CM 131.13330.2020

PACHET OT YCThR CKEEHMHB ()

PacueT oT safanHoil OTHOCHTENbHOM oTMETEM (@)

OTH. OTM. NOBEPXHOCTH, M © |D 000 | |A1—2 vl
MpyHT

TPYHTH BhILUE NOAOWSE NPHHETE N0 ckEaXHHE (8)

3apaTk MaTepnan obpaTHON FackINKK O

TPyHT TUNOB 5,6,7 NPUHAT KaK NbINEBATO-TMUHKCTBI [ |

MaTepian SachiNki BbIlWE YCTEA CKEEXUHBI ©

CyrMMHOK MK FMWHE C NoKasaTenem Texkyyect IL < 0.25 vl

TN COOPYKEHUA U Ero 0COBEHHOCTA

Orannusaemoe (@) HeoTannusaemoe ()

Bes nogsana c nonami, yCTPaMEAEMBIMMA MO TPYHTY v ‘

YMME 80CONIOTHLIX 3HAYEHNA CPEQHEMECAYH
OTPHUATENbHLIX TEMNEPATYP B NOASANE 3a

OTHOCHTENBHAR OTMETKE HI3.

nona nogsana, u :
PacyeTHan CPEHECYTO4HAR TEMNEPATYDE BOIAYXE
B b 3
dyngamenTam,*C - |20

PaccToRHHE OT BHEWHEN TPaHi CTeHbl A0 Kpas

BYHIAMEHTA, MM

Pacuet

06

[-Togpues |

£3

Cez. 26

Ll cyrmasox

Pacuet npomepsanus rpyrta no CM 12.13330.2016 pasgen 5.5

HcxogHble gaHHbie:

OTmeTKa nosepxHocTy Lg = 0,00m

PacueT BoINONHAEK NO CKBDHKUHE 26

OTMETKa YCTbA CKBaMMHBI Ls = -0,60m

TPYHT 33CBINKK BLIWE YCThA CKEEKWHBLE CYTMHWHOK HNW INWHA © Nokasatenem TexyyecTn IL < 0.25
3gaHue (CoopyKeHWe) oTannMeaemoe

o

ELELTE]
Bes © nonamu, y

no rpYHTY

dyHgamenTam,*C : Mn = 20
PaccToAHWe OT BHEWHENR rPpaHin CTeHs! 4o kpana dyHgamenTa, mm : af = 3000

lopon: KysaHgbik

Cymma ) yp 3a rog,°C : Mt =49.10
CpeaverofgoBan Temnepatypa,”C : Mc = 3.70

ype BOsfyXa B K

PACYET:

(COCTAB rPYHTOBLIX CNOEE, HAYHHAA OT NOBEPXHOCTH:
1: CYrnWHOK WNK TNHKHE C NOKasatenem TekyyecTw IL < 0.25 ( d0 = 0,23; henos = 0,60m )

2: nacenHoi | di = 0,34; hcnon = 5,70m )
3: cyrnunrok ( d0 = 0,34; hcnoa = 12,30m )

CpeaveBsBewerHoe sHavyenue di = 0,31 ( gnA rnyGuHel 2,169m )

rnySuHa no 5.3 CN22.13330.2016:
OT oTmeTEm 0,0 M
dfn = d0*kopens(Mt) = 2,169m

T, Y4 pexuma
Mo Tabnuue 5.2 CN22.13330.2016 kh = 0,60
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