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Tabunia HArpy30K — SKCIOPT B ABTOKAJL

Harpysku Ha yerynsl dyagaMenTa ( OT IOJIE3HBIX IT0I0COBBIX HAIPY30K Ha ITIOBEPXHOCTH,
BKJIFOYas pAaBHOMEPHO paclpeaeieHHbIe, OT peaklui ¢ yHIaMEHTHRIX OaJIOK, BEca CTEH U
mpouee)

3arpy3ka JaHHBIX 110 TeoJOrHH 13 (daiina

Jorpyska ta0aunb! ¢ MapkaMu QYHIaMEHTOB M3 ApYyroro (daiiiza

BLIBOJI CXEMBI B aBTOKA

Hasnauenune dakTHYECKUMX MapOK M PacXo MaTEpHaIoB

KpaTkoe onncanne nocaea0BaTelbHOCTH PA0OTEI B IPOrpaMME

Pabora B DWG-KoncTpyKTOpE

Menro Paiin — JKecTKOCTHBIE XapaKTEePUCTUKU

Menro Paiin — CoxpaHeHne U OTKphITHE (haiioB

Mento Daiin — [Monnslil otyer B Word

DKCIoOpT Pe3VIbTAaTOB B Revit

PacueT mpomep3aHus TpyHTa

HNmnopT (9KCHOPT) CXEMBI PACIIOIOKEHUS

Pacyer MacHMBHBIX QYHIAMEHTOB IO MAIIMHEI ¢ AMHAMUYECKMMH Harpy3KaMH (C
BPAIAIOIMMECS YaCTIMHU)

HMmnopt Harpy3ok u3 nporpaMmbl GIPRO — KoMOHMHATOP HATPY30K

PacueTr ocHOBaHHS CTOCYHOMN OIOPHI




1. OOmee onucanue

Pacuer MOHOJIMTHBIX KeJ1€300€TOHHBIX (YHIAMEHTOB (10 33aHHON Harpy3ke noaoop GpyHnameHra
u ero pacuer) cormacHo TpeboBanmii CI122.13330.2016 "OcHoBaHusl 3MaHUN U COOPYKECHHI",
CI126.13330.2012 “®yngameHTsl MamMH ¢ aAuHamMuueckumu Harpyskamu» u CIT 63.13330.2018
"bBeToHHble U Kene300eTOHHBIE KOHCTpyKIMKH. OCHOBHBIE TOJIOKEeHU". B mporpaMmy BKIIFOYEHA
BO3MOYKHOCTh aBTOMATHYECKOTO PA3JIOKEHHsS] PACYETHOTO MOMEHTA B Mapy CHJI U TOCIEIYIOUINM
pacueroM Ha codertaHMe Nmax u Nmin, a Takke aBTOMaTHYECKOe J00aBIE€HME MOMEHTa OT
HKCIEHTPUCUTETA BEPTHUKAIBHOW CHUJIBI U PA3JIOKEHUE BEPTUKAIBHON M OOKOBOW CHIIBI Ha 33aHHOE
KOJINYECTBO ONOp. BrImosHsgeTcss pacyer apMHUpPOBaHUS IOAKOJIOHHMKA W IUIMTHOM YacTU C
MPOBEPKON MAaKCHUMaJIbHO JONYCTHUMBIX pa3MEpOB BbUIETAa W MHUHUMAJIbHOW BBICOTHI CTYIICHEH.
JIONOJTHUTENBHO MPOrpaMMa BBIIOJIHIET pacyeT OCaJKU, KPEHA M OTHOCUTEIbHON Pa3HOCTU OCA0K
i rpynnbl (YHOAMEHTOB C YYeTOM BIUSHHUS coceiHuX ¢yHaaMmeHToB. llporpamma Takxke
MI03BOJISIET BHIBOJUTH B ABTOKAJ B BUJIE UEPTEXKEH CXeMy PacHoIokKeHUs (PyHIaMEHTOB, pa3pe3sl 110
cxeMe M Mapku (PyHIAMEHTOB CO criemudHuKanusiMu U BepomocTsimu, 3D monens ¢yHIaMeHTOB.
Taxoke mporpamMma BBIIOJHSET pacyeT CTOMMOCTH CTPOMTENbCTBA. B mporpamMme peann3oBaHO
TpexMepHoe oToOpaxkeHne (pyHAaMEHTOB, TPYHTOBOTO MacCHBa M KOTJIOBaHA C TMOJCYETOM oObeMa
pa3pabaTbIBa€MOI0 IPyHTa, a TAKXKE BBIBOJI B aBTOKAJ IJJaHa KOTJIOBAHA.

Qaiin  Modowsa Paznoxume bemon  fonoasumensHo  Tpewwsel  [pyeue pacvemsr  Ocadra  Celicvuka, Yposene  Cxema  Pedokmuposame  [Momowe
Mapka Amin | Bmin| BecT: O} | Pt [Mame  [Mb.m  [Tar  [Thr  [Rum2|Grum? [G.tm2 [Aw [B.m | Max Orpeie| Geaaka, wm| Kpes (Ma/Mb) "
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
BLU2-{2] 60/ 30 2,772,9500,0 (+2.7) 2010 175 0.0 0.0 0.0 0.5 38,883 774 7.4 6.0 3.0] 25 % (3b) 63
ELMD2] 08 06 2,7/2,8500,0 [+2.7) 2010 154 139 1.08 0.0 10 37,004 44,52 ] 0.8 1.2 25% (3b) 82
ELM2{2] 08 D& 2,7/2,8500,0 (+2.7) 20110 485 0.0 0.0 0.0 0.7 37456 42,36 20,85 1.2 1.2 25 % (3b) 28
ELM3-A3-{2] 08 06 2,7/2,850,0 [+2,7) 20110 408 0.0 176 0.0 0.7 37456 42,42 20,38 1.2 1.2 25% [3b) 1.5
ELLM4-[2] 08 D& 1,8/2,0510,0 [+1,8) 20110 468 0.0 0.0 0.0 1.0 30,571 305 24,09 1.2 1.5 25% [3p) 1.0
BLH5-2] 06 06 202.200,0 [(+2.1) 2010 110 0.0 0.0 0.0 0.5 30985 34,35 nm 0.6 0,8 25 % (3b) 78
BLU3-7] 08 D& 2A2.20,0 [(+2.1) 20110 263 0.1 2.78 0.0 0.5 3718 32,35 9,34 1.2 1.2 25% (3b) n3
BLU3-Z] 08 0.6 2022000 (+2.1) 20110 263 1.1 2.0 1.7 0.0 3.718 41.28 1M 12 1.2 25% (30} 1.3
ELU4-[2] 15 1.5 202,200 (F2.19) 20110 450 0.0 18 0.0 07| 3208 nn 176 15 1.5 25% (3b) 159
ELU4-[2] 15 1.5 21/2,20,0 [+2.1) 20110 500 1.8 0.0 0.0 07 3208 264 19,53 15 1.5 25% (3b) 17.4
ELU4-112] 08 D& 2,7/2,8500,0 [+1.7) 2010 500 0.0 23 0.0 27 wa7 41,34 10,24 1.5 1.5 25 % (3b) 186
ELU4-1{2] 08 06 2,7/2,8500,0 [+2.7) 2010 500 28 0.0 0.0 27 wat 41,84 10,24 1.5 1.5 25% (3b) 186
ELIE-T2-2] 08 D& 2,0/2,20,0 [(+2,1) 20110 37 45 0.0 0.0 34 3208 7,24 32 1.5 1.5 25% [3b) 14,0
ELIE-T2-2] 08 06 2,072,200 [(+2,1) 2010 37 0.0 45 0.0 34 3208 7,24 32 15 1.5 25% (30} 14,0 v
BLUB-7] 06 0.3 202.20,0 [(+2.1) 2010 352 0.0 3.62 0.0 07 3718 X1 12,43 1.2 1.5 25% (3b) 133
ELLS-[7] 0.6 0.3 2.1/2.200,0 [(+2.1) 20110 352 1.3 172 0.0 07 3718 33,02 11,52 1.2 1.5 25 % (3b) 133 =
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2. Pacuer ¢pynapameHTOB

B Tabanue oroOpakaroTcst HCXOAHbIE JaHHbIE [0 MapkaM. B mporpamMMe Bo3MOXeH pacder cpazy
HECKOJIbKUX (DYH/IaMEHTOB, P 3TOM sl (PyHIaMEHTa MOXKHO 33/1aBaTh HECKOJIBKO KOMOMHAIIUM
Harpy3ok. MakcumanbHoe KoinuyecTBo cTpok B Tabiuie 3000. Mapku ¢pyHIaMEHTOB €
HECKOJIbKUMHU KOMOWHAIUSIMU Harpy30K BbIAEISAIOTCS pa3HbIM 1iBeToM. Kaxnomy pynaamenty
MIPUCBAaUBAETCs UHANBUIyaIbHOE UMS (Mapka). ['0ryObIM IIBETOM O0TOOpaKEeHbI 3a/laHHbIE
Harpy3Kku, OTJIMYHBIE OT PaCYETHBIX — ClIyyail IPUMEHEHUs Pa3JIoKEeHUs Harpy3KH, Korjaa
IporpamMma 3aJaHHbIM MOJIb30BaTeIeM ClIOco0OM Ipeodpa3yeT ux. PeanbHylo pacueTHyI0 Harpy3Ky
MO>KHO YBUJIETh B OKHE Pa3JI0KEHHUS HArpy30K, B OTYETE U B TaOJIMIIE Pa3JIOKEHUs HAarpy3o0k. B
KoJIoHKe «Max oTpBIB» Takke 0TOoOpakaeTcs 3aJaHHbIH mosb3oBaTeneM MAX J10myCTUMBINA OTPHIB



¢dbynnamenTa. B komorkax A u B mokasaH pa3mep MmoaomIBbL, TOJO0OpaHHBIN MPU 3aJaHHBIX
UCXO/IHBIX TaHHBIX. B KomoHke «G+» moka3aHbl MaKCUMAaITbHBIC YTIIOBBIE (KpaeBble MPU HArPy3Kax
B OJIHOH TIIOCKOCTH) HampspkeHUs. B konmorke «G-», eciiu mo101IBa HaYMHAET pPaboTaTh C OTPHIBOM,
nosiBisiercs uudpa 0 u siueiika MoJACBEYNBACTCS IPYTUM IIBETOM, B OCTAJILHBIX CIIydasiXx CTABUTHCS
npouepk. Takum 06pa3zom konoHka «G-» HHPOPMUPYET MOIb30BaTelNs 0 pyHIaMeHTax
paboTaronux ¢ oTpbIBOM Moo1BkI. [10HEI pacueT Hanps>KEHUN MOKHO YBUAETH B oTueTe. B
kosoHke Ocajka 0ToOpakaeTcs 3HAYCHUE OCA/IKH, BKITFOYAs MPOCAIKY (MIPU HATUYHH MTOCATOYHBIX

TPYHTOB).

- TabJIMIIa HA BECh DKPaH (KHOIKA PACIIONOKEHA B HIDKHEH YaCTH MOJIOCHI TPOKPYTKH
3HAYCHUHN TaOJINIIBI)
H| y y
) 0oToOpa’keHre HOPMATHUBHBIX 3HAYEHUI HAarpy30K (KHOIKA pacrojiokKeHa B HIDKHEH 4acTu
MOJIOCHI IPOKPYTKH 3HAYCHUH TaOIHUIIBI)

JIBOIHOI KITMK B CTPOKE HE Pa3BEPHYTOM Ha BECh SKpaH TaOIHIIBI OTKPHIBAET OKHO PEJAaKTHPOBAHUS
UCXOJHBIX JaHHBIX B KPATKOM BHJIE:

MiHMManEHEIR pasMep CTopoHe! &, M:

OTmeTka paBHOMEpHas

MiHWManeHel pasmep ctoporel B, m: |09 nonesHas
Harpyaxa

OTHOCMTENEHERA OTMETKE BEpXE dyHOaMEHTa, M: | 2,1 JILLILIIILI LI LI LR LI LT

BricoTa dyHmameHTa, m: | 2,1

Zarnybnenwe dyHoamenTa, m: (2.2

BbicOTa
thyHoamenTa

BricoTa noaGetoHky dyHgamenta, m: |00

sarnybneHue
dyHaamenTa

LonycTMBIA oTpeIB Nogowekl, % | 25,0

YopeaHeHHbIA BEC DYHAAMEHTE C rpyHToM, T/Mm3: (20

2HEYEHWE PABHOMEDHD PAcNpensneHHoR
Harpyskn Ha nosemaeocT, T2 1.0

CoxpaHuTbe gaHHBEe

[MEMMEHMTE |

Pexum PEAAKTUPOBAHUA UCXOAHBIX JaHHBIX TCKYH_Ieﬁ MapKu

MNepermeHoEaTE |

N3menenue umeHu (Mapku) Tekymiero gynaamenTa. JlocTymHo, eciu Bbl He HAXOAUTECh B PEKUME
penakTupoBanus. Heo6xonumo BBeCTH HOBOE UMsI (MapKy) B TEKCTOBOE ToJie «Mapkay 1 Haxatb
KHOTIKY

[Toabop pa3MepoB MOIOMIBEI TOJIBKO TEKYIIEro pyHIaMeHTa (BbIICICHHAS CTPOKA TaOJIHIIbI).



[TonGop pa3mepoB MOIOMIBHI BceX (HYHIaMEHTOB.

Ecnu s mapku pyHIaMeHTa 3aaH0 HECKOJIbKO KOMOMHALIUI 3arpy»KeHUsl, TO pa3Mep MO/IOIIBbI
¢byngamenTa OyaeT moxoOpaH ¢ y4eToM BceX KOMOMHAIMI M OKOHYATENIBHO OYyJeT MPUHAT pazMep,
YIOBJICTBOPSIOIIMIA BCeM KOMOMHAIIMAM Harpy3ok (Ipy BKIrOYeHHO# omin KoHcTpynpoBaThb
MOAKOJIOHHUK U IVIMTHYI YacTh € y4€TOM BCeX KOMOMHALMIA 10 MapKe B MEHI0
JIOTOJTHUTEIHHO)

®opma nogouiBel pyHaamenta. [lpu pacuere pyHaameHTa ¢ Kpyrioi MOIOMIBOM Harpy3ka 3ajaercs
TOJIBKO B IUIOCKOCTH JieiicTBUss Mb 1 Tb. B ciydae, eciiv Harpy3ku 3aJIaHbl B IBYX TUIOCKOCTSIX, TO
Bocnonb3yiitech BepxHem MeHto nporpammel PEJJAKTUPOBAHUE — BEKTOPHOE
CJIOXKEHUME HATPY30K.

™

Bce

Hactpoiika cioco6a mogbopa cTopoH Tekyiiero GpyHmaamMenTta (KoMania mpoayompoBaHa B
BEPXHEM MEHIO TPOTPAMMBI):

Bce — nepe6op BCCX 3HAYCHUC CTOPOH A u B oT MuUHUMAaNILHOTO 3aJaHHOI'0O 10 MaKCHUMaJIbHOI'O
3aJaHHOI'O

AmMinN :kecTKO - epedop Bcex 3HAYCHUE CTOPOHBI B 0T MHHUMAJIBHOTO 33JAHHOTO JI0
MaKCHMaJIbHOTO 3alaHHOro. CTOpoHa A PUHUMAETCSI paBHOM MUHHUMAaJIbHOMY 3aJJaHHOMY
3HAYEHUIO

Bmin :kecTko - mepebop Bcex 3HAUCHHE CTOPOHBI A OT MHHUMAJIBHOTO 33JAHHOTO JI0
MaKCHMaJbHOTO 3aanHoro. CtopoHa B nmpuHMMaeTcs paBHOM MUHUMAJIBHOMY 33JaHHOMY

3HA4YCHUTIO

Amin,Bmin — moadop cropon He ocyriecTisiercs. CTopoHbl A v B mprHHUMAIOTCS 33 JaHHBIM
MHUHUMAaJIbHBIM 3HAaYEHUAM

Enu napamerp MeHsieTcs Ui 0JJTHON M3 KOMOMHALMI MapKu (pyHAaMEHTa, TO IO OCTAIBHBIM
KOMOMHAIMSIM 3TOM MapKy apaMeTp aBTOMaTHUYECKH KOPPEKTHPYETCS.

1.3

3aaTh MaKCUMaIbHO JOMYCTUMOE OTHOILIEHHE CTOPOH TeKyIero GyHaaMeHTa npu noadope
(xoMaH/1a TpoyOIMpOBaHa B BEPXHEM MEHIO POrPaMMBbl)



Enu mapamerp mMeHsieTcs Ui 0JHOW M3 KOMOMHALUI MapKu (pyHAaMEHTa, TO IO OCTAIbHBIM
KOMOMHAIMSIM 9TOM MapKH MapamMeTp aBTOMAaTU4YECKU KOPPEKTHPYETCSL.

Oukcanus 1 OTMeHa (QUKCcaIK pe3ybTaToB pacyera. [locne BhIMONHEHNS BCEX pacueToB TeKyIIei
MapKH TOJIb30BaTENIb MOKET 3a(DUKCUPOBATEH Pe3yIbTaThl pacdyera. Y 3aUKCHPOBAHHBIX MApPOK
orobOpakaroTcst B Tabuile 3HaueHuss Amin u Bmin ua ¢one cunero usera. ITocne puxcamnun
mporpamMMa nprcBanuBacT 3Ha4eHUsIM Amin u Bmin 3HaueHus: pa3MepoB MOAOIIBBI M OTKJIFOYACT
PEeXUM 10100pa MOJIOIIBEI, T.€. BHIIIOJIHAETCS pacueT pyHIamMeHTa ¢ 3aUKCHPOBAaHHBIMU
pa3Mepamu MoAoMIBEL. Takke B pexkuMe (PUKCAIMH MPOTPaMMa BKITFOUAET PEKUM MPOBEPKHU
MPOrpaMMoOH 3aIaHHON T€OMETPUU TIJIMTHOM YacCTH, IPUHUMAEMOM T10 MOocIeAHEMY pacyeTy. B
pexxumMe (pUKcanuu mporpaMma OJIOKUPYET peJaKTHPOBAHUE UCXOAHBIX TAaHHBIX 1O Mapke. Takike B
3TOM pe:KuMe NPH BbINOJHEHUHU PacyeToB (PyHIaMeHTa He OOHYJISIIOTCS pe3yJibTaThl pacyera
apMHPOBAHMS MJMTHOW YaCTH M MOAKOJOHHUKA. V3MeHeHne TTI00aTbHBIX HCXOTHBIX JTaHHBIX,
HampuMep Kjacca OeToHa, XapaKTEePUCTUK apMaTyphl M IPOYUX TPeOyeT repecuera MapKH, rociie
KOTOPOTro apMupoBaHue (GyHIaMEHTa MOKET CKOPPEKTUPOBATHCSI.

[ nm | IIEpEKIIIoYaTeNnb €AMHUL n3Mepenus. [lepexirrouarens 103BOIAET 3a1aBaTh HATPY3KHU B
Pa3JIMYHBIX €JUHULAX U3MEPEHUS.

%

VY nanenue Texymen Mapku

Konmposanne Tekynien mapku

Baaa : P

T s

Crniucok aHKepHBIX 0a3. YUUTBIBAaeTCS TOJIBKO IPH Ha3HAYeHUH (pakTHuyeckux Mapok u B DWG
Konctpykrope.

Mo KONOHHWE :
400 = 400

CmeLleHue -
g00 x 0

MnactiHa :
0x0

Pa3mep noIKOI0HHUKA, KOJIMYECTBO MMOAKOJIOHHUKOB, CMEIIEHNE MOIKOJIOHHUKA (TPYIIIbI
MIOJIKOJIOHHUKOB), pa3Mep OMOPHON METANTNYECKOM IUIUTHI KOJIOHHBI JUTS TEKYIeH MapKu
¢dbynnamenTa. [1oAKOTOHHUK BCeria CMEIAeTcsl BIPABO M BHU3 OT LIEHTPA Ul YIPOILEHUS KOJa
IIPOrpaMMBl, T.K. OTO HE CKa3bIBACTCS HA paCcyeTe 10 POYHOCTHU, PA3MEPOB MOIOIIBLI U OCAAKU.
Enu mapamerp mMensiercs Juist OAHON M3 KOMOMHALMN MapKu pyHIaMEeHTa, TO MO OCTAIbHBIM
KOMOMHAIMSIM 3TOM MapKH MapaMeTp aBTOMAaTHUYECKU KOPPEKTUPYETCH.



Hy»XHO OTMETHTB, 4TO NIPU BKIIOYEHHOW HACTPOUKE B MEHIO /[ononnumenvHo — Aemomamuiecku
000a6151Mb MOMEHM OM CMeweHUsi NOOKOJIOHHUKA (NpuU 6600e cmeljersi) TP CMEIICHUN
MOIKOJIOHHUKA'

BJIOJIb CTOPOHBI B nomonHuTenbHbI MOMeHT Mb = -P*cMmenienne (cMelienrne BHA3 TI0 TUIAHY)
BJIOJIb CTOPOHBI A JJOTIOJHUTENBHBIM MOMEHT Ma = P*cMelienue (cMerieHue BIpaso)

Ecnu hakTruecky moJKOJIOHHUK CMEIAeTCs B APYTYIO CTOPOHY (BJIEBO WM BBEPX ), TO CIEIYET
MIPOCTO OT3EPKAIHUTH 3HAKHM HArPy30K Ha PyHIAMEHT.

OxHO BBIOOpA KOJIMYECTBA MMOIKOJIOHHUKOB :

Pin), T/ gy |Maln), T/ kg4 |MbBin), Tm kg8 | Tain), T/ gy |Tein), 7/ kg4 | OTyeT
10.0 1.0 2.0 3.0 4.0 +
KonW4ecTBeO NOgRONOHHWEDE - | 4
Pazmepbl
PaccToanue No ocAmM
CUMMETDHK NOOKONOHHWEDE: ﬂ
s oo : [N
GLEIEIENS 600
PacyeT NogronoHHWKa Ko3®@HLIEHT ANUTENEHOI YaCTH - Harpyska Ha NogroNOHHKME
Harpyskn Ha NOGKONCHHHE MeHBWE 1.0
[ BBIYHCINTE OT F30aHHBIX P("}
ueHTpaneHo P Ma Ta Mb, Tk SarpysuTh QONCNHTENLHEIE HAMPYSKM HA "l‘”.;'- {.‘f}
Harpyskn Ha NOQKONOHHME NOGKONOHHUE WE TEKCTOEOMD thaina -
B3ATE M3 Talnuuybl
AONONHWTENEHBIX HATPY30K SEFFI‘,"SHTI: AonNoNHTENBHBIE HAMDY3KW HA
HA NOAKONOHHWE NOZKONCHHUE U3 KoMOWHETORE HArpY30K
: Talnuua AononHUTENkHbX MNpw 3arpyske HArPYI0K U2 TEKCTOBOTD -
AETLERE S L i daiing sHaueHWe P(N) YMHOMATE Ha (1)

ITpu KosnmyecTBe MOAKOIOHHUKOB 00Jiee 0JTHOTO MPOrpaMMa IMpHu pacyeTe caMoro MOJKOJIOHHUKA MO
MaTepuaily npeodpasyeT Harpy3Kky, IpUBEACHHYIO K LEHTPY MOJOLIBEI (PyHIaMEHTa U TaKkKe
JOTIOJTHUTEIBHO OepeT Harpy3Ky Ha MOJAKOJIOHHUK U3 TaOIUIIbl JOMOIHUTEIBHBIX HArPY30K Ha
MMOAKOJIOHHUK. [TapameTprl pacueTa MOKHO PETyIMpOBATh HACTPOMKAMH :

Harpyzkd Ha NoOgECNOHHHE
[ BHIYMCINTE OT 2343HHLIX
ueHTpaneHo P Ma,Ta Mbe Th

Harpyzkn Ha NogEONOHHUE
B2RTh W3 Tafnuubl
AONONHUTENBHLIX HATDY30K
Ha NOAKONOHHNE

Ecnu B cTpouTenbHOM 331aHUM HAarpy3ku Ha GyHIaMEHT U3HAYaJIbHO 3a/1aHbl Ha KaXKIbIN
MOJIKOJIOHHUK, TO JIJIsl BRIYMCIICHUS] HArPY3KU MPUBEIEHHON K LIEHTPY MOJOMIBHI PyHIaMEHTa
ucnonbs3yiite GIPRO — KomOuHaTOp Harpy3ox.






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

Mapka : |Frog Komg [ ] [7]
OTHOTM.  min: 3.5 p: 8N 1
BEpXE:
125 Bmin : 4.0 Ma : B0 1

Baic./Tmy®./Mon.: | | 1,35/0,1/0.0] M 2SR 1

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

2000 || To SN
Cke.| 1 we | Tm.| Her et | {ma) m

Mapka : |Frog Komb |:| E

OTHeT™™  min: 3.5 p [ 1
BEpXa:
1,25 Bmin : 4.0 Ma : B0 1
Beac./Tmy6./Mogk.: | | 1,35/0,10.(| Mb 3 B0 1
OTpuis (%) |0 8c | Ta: |kl 1
2000 | 80] 7o 68T 1
Feonorua: | 1 R:|50

Ucxonubie nanubie i pacuera. Harpy3ku Hy)KHO 3a7aBaTh pacu€THbIE.

Cnedyem ommemumop, 4mo eec (hYHOAMEHMA C SPYHMOM NPOSPAMMA YUUMbLEaem a8momMamuieckKu
MONLKO 8 npedenax 3a0asaemoo 3a2nyonenus pynoamenma. Bec scenezobemonnozo maccusa
¢yHOamenma 6vlile OMMEmMKU, ¢ KOMOPOLL CHUMAemcs 3a2yoieHue, npoepamma He yuumoleaem,
npu HeobxoouMocmu e2o ciedyem 000asisAmb K 6ePMUKAIbHOU Ha2PY3Ke.

Jlnig Toro, 4ToOBI 3a/1aTh 3HaUeHHE R, HeoOxoaumMo Bocnonib3oBaThes Tabmuieit «I'eonorus». B
noJie «[ eoorus» yka3aH HoOMep CTPOKHU U3 Ta0buuisl «I'eonorus». /i n3MeHeHNs 3HaYCHUS B
Tabyuile yKaKUTe HY>KHYIO CTpOKY MbIKoiu. [Tpu pacuere Rrp mo ckBaxune none I'eostorust u R
HE 0TOOpakarTCs, T.K. PACIETHOE COMPOTHBIICHHE TPYHTA BHIYHUCIISICTCS aBTOMATHYECKH C yUETOM
pa3MepoB MOAOMIBHI (hYHIAMEHTA.

Emu mapamerp (Amin, Bmin, BeicoTa, riiyouHa, BbICOTa NOJA0ETOHKH, OTPBIB, CP.BeC IPYHTa, R,
CKBa:KHHA, 0TMETKA Bepxa yHIaMeHTa U Npouee) MEHSIETCS JUUIs OJHON U3 KOMOMHAIIMI MapKu
¢dbyHIaMeHTa, TO O OCTATBHBIM KOMOMHAIMSAM STOH MapKy IapaMeTp aBTOMATHIECKU
KOPPEKTHPYETCSL.

Amin, Bmin — MmuHIMaIbHbIE (CTAPTOBBIC) 3HAUCHHUS Pa3MEPOB MOAOLIBEIL. Eciu 3a1aH0 B MEHIO
Paswepvl cmoporn MIN noryctumoe 3HaueH#e U oHo Oosbie Amin, Bmin, mporpamma npuHuMaeT
OollbIlIee 3HAYEHUE U3 MEHIO.

~

Ecnu onHa u3 cTopoH 3a@uKCHpOBaHa MOJIb30BAaTEIEM KHONIKOM &= |, TO UMEHHO IO 3TOH
CTOpPOHE 3HAYEHUE U3 MEHIO Pasmepbl cmopon NTHOPUPYETCH.

OtpoiB (%) — 1OMYCTUMBIN OTPBIB MOAOUIBEI (PyHAAMEHTA B IPOLEHTAX I OOBIYHBIX HAIPy30K.
Jln1st 0coOBIX HArpy30K MporpaMma aBTOMaTHYECKH KOHTPOJIUPYET TOMYCTUMOE 3HaYUCHHE
AKCLIEHTPHUCUTETA.

Boic./I'ny6./Tlono.:
Bbic. — BbicoTa pyHIaMEHTa — pacCTOsIHUE OT BepxXa MOJKOJIOHHHUKA /10 HU3a MOJOIIBhI (PyHIaMeHTa

I'ny6.— 3army6nenne ¢pyHAaMeHTa — pacCTOSHHE OT IUIAHWPOBKH 3EMIIH JI0 HU3a ITOJIOIBHI
byngamenTa

38.I‘J'IY6J'ICHI/IC (I)yHI[aMCHTa BCErga HCO6XOI[I/IMO 3aJaBaTh OT HHaHHpOBO‘lHOﬁ OTMCTKH, B
TOM YHUCJIC U B CIy4dasax C IIOJABaJIOM. HpI/I HaJIM4YHC 1moaBajia HeO6XOJII/IMO IMpaBHUJIbHO 3a/1aBaTh



yCpeIHEHHBI 00BbEMHBIN BEC 3aChINKH ¢ (yHIaMEHTOM. Tak Kak B MporpaMMme He OrOBapHBAETCS
(GbyHIaMEHT HaXOIUTCS BHYTPHU 0JIBAJIa WIN 10 HAPYKHON CTOPOHE, TO yCPEIHEHHBINH 00bEMHBIN
BEC 3aCHINKHU C (PYHIAMEHTOM JTy4llle 331aBaTh 0€3 yueTa rpyHTa BbILIE OTMETKU MOBAIA, T.C.
YUUTBIBAaTh TOJIBKO MacCUB (yHIAMEHTA U IPYHT HHMKE OTMETKH I10/1Bajla, a Harpy3Ky Ha
(byHIaMEHT HapyXHBIX CTEH MOJIBAJIOB OT JAABJICHHUS IPYHTA 3aCBIITKU M BOJBI BBIIIE OTMETKH
[I0JIBAJIa 331aTh Yepe3 JIOMOIHUTENbHbIE HATPY3KU Ha YCTYINbI (yHAaMEHTa, @ UMEHHO BKJIIOUUTh
COOTBETCTBYIOLIHH «(JIaXKOK — Y4ecTh JaBJieHHe IPYHTa U BOAbI» . J{JIs1 yueTra TOJIbKO MacCcuBa
(GbyHIaMeHTa U IpyHTa HUXKE OTMETKH 110/1Bajla MOYKHO JOIyCKaeMOe 3HaUeHUE YCPEAHEHHOro Beca
21/M3 (6e3 yuera YI'B) yMHOKUTH Ha IONIPABOYHBIN KO PHUIMEHT, paBHBIN OTHOLICHUIO
3ary1yOsieHus oJBajla K 3ariay0sieHUIo (pyHAaMeHTa OT IUTAHUPOBOYHONW OTMETKH MJIU BBIIOJIHUTH
OoJiee TOUHBIN pacyeT ATOro 3HaueHus. [l BHyTpeHHUX (PyHIaMEHTOB IOJBaJla 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
BBINOJIHSCTCS, T.€. UCIIONb3YyeTcs 3aaHHoe R rpyHTa, TO 3army0iieHiue MOKHO 3aJ1aTh OT OTMETKHU
110J1a [10/1BajIa U IPU 3TOM yCpPEIHEHHbIN 0ObEMHBIN BEC 3aCBIINKU C (YHAAMEHTOM CIIEyeT
3aJaBaTh C y4€TOM KOHCTPYKIIMH Toja nojasana. [t kpaitHux pyHIaMeHTOB Harpy3Ky OT JAaBICHHS
I'PYHTA 3aCHIIKU M BOJABI C OJTHOW CTOPOHBI (DyHJJAMEHTA BBIIIE OTMETKH I10J1a II0/BaJIa J10
IJJAHUPOBOYHOM OTMETKH CIIEIYET 3a7aTh Yepe3 NOMOJHUTENIBHBIC HATPY3KU Ha YCTYIBL, IPYA TOM
aBTOMAaTHYECKHH pacyeT Harpy3ok ( «(Jaxok — y4ecTh JaBJieHHe IPYHTA U BOABI») HE
BBITIOJIHSAETCSL.

IToa6. — BrICOTA TOIOSTOHKH — PACCTOSIHUE OT HH3a MOAONIBBI (DYHIaMEHTA JI0 HU3a TOJ0CTOHKH.
ITon moxOeToHKOI MoapazymMeBaeTcs yCTpOHCTBO OETOHHOTO MaccHBa MoJl GyHAAMEHTOM C LIENbIO
3aMEeHBI TPYHTA WM PEIICHHs JPYrux 3a1ad. Ecim mon0eToHKa OTCyTCTBYET, TO 334a€TCs HyJIEBOE
3HadyeHue. Kak npaBuiio BbICOTa 11010ETOHKHU coCTaBiseT He MeHee 300MM, Takxke He cleyeT
MyTaTh OETOHHYIO IOJTOTOBKY, YCTPAHBAEMYIO IO/ MTOJIOIIBOM, C TOI0STOHKOM!.

Jlnst mog0eTOHKHY TaKKe HEOXOAUMO 3a/1aBaTh 0OBEMHBIIN Bec MaTepuasa MojA0eTOHKU U pacCTOsIHUE
OT Kpast OJIOMIBHI (PyHIAMEHTa JI0 Kpasi MoA0eTOHKH B BepxHeM MeHio nmporpammbel BETOH.

IIpu pacuere ¢pyHIaMeHTa Ha TOA0ETOHKE MPOrpaMMa BHIYMCIISET WM IPUHUMAETCs 3ajaHHoe Rrp
HEMOCPEJCTBEHHO 0] MoAOeTOHKO. B Tabnuie Bcerna oToOpakaroTcsi HaNpsHKEHUS 10
nonomBoi ¢pyHnamenTa. HanpsiokeHus noj nog0eTOHKONW MOKHO YBUJETh TOJIBKO B OTUYETE
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) BBINOJHUTH pacyeT pa3MepoB MOOIMIBEI pyHAaMeHTa Oe3 MO0CTOHKH, 3a/1aB MO/
Ho0MIBO# (hUKcHpoBaHHOE 3HaYeHUe RrpyHTa, paBHOe Rb 6eToHa mopOeToHKH

2) 3aduKcrpoBaTh MOJYYCHHBIC Pa3MepPhI MOIONIBBI (PyHIAMEHTA

3) Ecmu pacuer RrpyHTa BBINOIHSIETCS 10 CKBOKHHAM MEPEKIFOUYUTHCS Ha pacueT Rrp
M0 CKBXMHAM. 3a7aTh BBICOTY IMOJAOETOHKH M MEHSISl pa3Mep OTCTyIa Kpast
MOJIOETOHKH OT Kpasi MoA0IIBHI (pyHIaMeHTa B BepxHeM MeHio nporpammsl BETOH
mo100paTh MUHUMAIBHOE 3HAYCHUE pa3Mepa OJOCTOHKH, BBITIOHSS PAcUeT JJIs
KaX/Ir0 3HAaYEHUSI.

Cp.Bec — cpeHuii cymmapHbIii Bec pyHnameHTa u rpyHTa Ha cBecax (1/m3). [Ipu YI'B Bbime
ITOAOIIBHI 3HAYEHNUE CIEAYET 331aBaTh C Y4ETOM B3BEIIMBAOLIETO ACHCTBUA BOJABL. B mporpamme
o0mmuit Bec hyHIaMeHTa ¢ rpyHToM Bbruucisercss kak Cp.sec * I'1y0. Eciu yacTh KOHCTpYKIIMH
(dbyHIaMeHTa BBILIE MNIAHUPOBOYHON OTMETKHU, TO CIIeyeT NpH HazaHuaHuu Cp.Bec ydeThb Bec 3TOU
4acTH KOHCTPYKLIUH.

ITosie3Has — 3HaueHUE MOJIE3HON HArpy3KH Ha MOBEPXHOCTH (T/M2).



12 | - BBIOOp THIIA COOPYKEHUS.

Tun coopy#eHUA

@YHAAMEHT B KONOHH 30aHWNH, 060PYA0BAHHLIX MOCTOBLIMK KPaHaMI rPY30N0gseMHOCTBI TS5 T 1
/— EbllE, 8 Tawse PYHAEMEHTE KONOHH OTKPEITHIX KPaHOBLIX SCTAKAA NPW KPaHEX IPY0nogEeMHOCT IO
"~ cEblWwe 15T, coopy®eHnA GaweHHoro Tuna (Tpylsl (KpOME GLIMOBLIX W BEHTHUNALWOHHLIX B COTOH
Gonee 15 meTpoB), ooMasl W gpyrie) [ Tun 1]

-Z::Z- OcTanbHble CNyYan DYHOAMEHTOE 3AAHWA © MOCTOBBIMK KpaHamn [ Tun 2 ]
() @yHAAMEHTbI ApYrHx coopyskeHni [ Tun 3]
() ®yHOAMEHTHI OTOENEHD CTOAUMX GNOP W 3CTAKA[ N0J TEXHONOMWYECKKE TpyGonposoas [ Tun 4]

~ PYHOAMEHTHI ONOP BO3AYILHLIX TIMHWA SNEKTPONEPERaYH W CNOP OTKPLITLIX PACNPEENUTENEHBIX
“~ NogcTaHuWi HanpAMeHWeM oT 1kB w Boiwe [THN 5..9]

'3:,:1- DYHEAMEHT bl ObIMOELX M BEHTUNALNWOHHLIX TPYD BoicoTol Gonee 15 meTpos [ Tun 10 ]

) @yHAAMEHTbI ONOp KAHATHLIX gopor [ Tan 11 ]

(®) ®ynpamenTh ofopygosadun [Tun 12 ]

DYHOAMEHTEI MAWWH C BPAWAOWMMHCH Y3CTAMM ]

BrHamanue! DyHOaMeHT TEKYWER Mapkn GyLeT paccuWTaH gnA YKasaHHOro THNa coopy#eHna. Mpu
YUYETE CEACMWUYECKOTD BO3AEHCTENA NPOrpaMmMa TaKKe aETOMATHYECKH KOHTPONUpYeT
AONYCTHMBIR OTPLIE NOAOWESL! hyHAAMEHTA.

NpUKMEHHTE

=l - IOTIONHUTENbHBIE HATPY3KH HA YCTYIbI (yHIaMEHTA

ITpu pacuere pyHIaAMEHTOB OMOP MEKTPOIIEpeauld HEOOXOJMMO 33/1aTh BCE XapaKTEePUCTHKH
IpyHTa 00paTHON 3aCHIIKH.

1711

KoaddunmenTs! yntenbHON 4acTu HArpy3o0K (U1 pacueTa Ha TPeIMHOOOpa30BaHKe)
[Ton monomBo# (pyHIaMEHTa MOXHO 3a/1aTh TPYHTOBYIO MOAYIIKY U3 MH)KEHEPHO-T€0JI0THYECKUX

3JIEMEHTOB, 3a/IaHHBIX MTOJIb30BaTeIeM. B ciryyae He0OXOMMOCTH MOIYIIKY MOYXKHO pa3OoUTh Ha
BEPXHIOK0 YaCTh U HWKHIOK, HAIIPUMED U1 ClIydasi, KOTJ1a 4epe3 MOAYIIKY nmpoxoauT YI'B.

feayss= 1] - epexmrouaTens BepxHei (MOMymIka 1) 1 HIDKHEH 4acTH HOIyIIKH (TTOLyIIKa 2).

rn. RN v | b - UT'D nogymiku u ee TOJIIUHA.

v ? . .
s KL Co31aHne HECKOJIBKMX KOMOMHALIMH 3arpyKeHus 17151 OAHON MapKu
¢dbynnamenTa. [lepen Tem kak HaxaTh KHONKY [IpuMeHHMTB yCTaHOBHUTE raJIouKy.

K] 3arpys3ka Hauxyamux komouHanwii u3 nporpamMbel GIPRO — komOnHaTOp HArpy3ox,
o3BoJIsIrOIIeH 0ToOpaTh u3 PCY Haumxyaimme KoMOMHAIIMY TSl pacdeTa OCHOBAHHS M CAMOTO
¢bynnamenTa. IMIopT JaHHBIX U3 KOMOMHATOPA MO3BOJISET aBTOMATUYECKH CO3/aBaTh HE TOJIBKO



HOBBIC 3arPYKCHHsI, HO M Cpa3y HOBbIE MapKu ()YHIaMEHTOB, a TAK)KE pa3MeIIaTh MapKH Ha CXEMeE,
YTO YCKOPSET mpoiiecc paboTsl B mporpamMmme. CMOTpHUTE OTACIBHBINA pa3/ien moMomu — UmMmopt
Harpy3ok 3 KomOuHaTropa Harpy3oxK.

L] 3arpyska KOMOWHAIUMI Harpy30K U3 TEKCTOBOTO (aiia.

Hamnpumep, MoxxHO nioityunB komOuHanmu Harpy3ok (PCY) B SCADe skcnioptupoBath ux B Excel,
00paboTaTh TakuM 00pazoM, 4TOOBI ObLIA CIAEAYIOIIAs MOCIEA0BATEIIBHOCTh HArPY30K B CTPOKE
tekcToBoro daiina: N, Ma, Mb, Ta, Th.

'_ﬂ; =, R s Microsoft Excel - B X

2%
H

eHo [ rnaBHE| Bcramcl PasMETl Dopmy | ,ﬂ,aHHbl PELI,EHEI Bua | Ha,qcr;|':@

Bcew @aiin~ Mpaeka~ Buwg~ Beraska~™ @opwmar = Cepedc ™ Jatk

NEed®HyE &0 |VE &$2B-F9-

Calibri -1l || K & U EE EBE-S osui - |53
MaHenn WHITPYME
| El - ( fe| 0
B Krnral.bod - = x
A B C D E F
100 15 0 3| D.I
20 3 5 a 0

1
2
3
4
5
]
4

M4+ M| Kuural o Nucr2 o Nwcr3

[T
—w—

foTaso u

Janee coxpanute aiin u3 EXcel kak TeKCTOBBIN ¢ pa3faeauTeasiMu Ta0ysaunu (MeHio aiin —
COXPaHUTh KaK) WM CKOMUPYHTE Yepe3 Oydep oOMeHa coepKUMOe TaOIHUIIbI U BCTaBbTE B

CO3JIaHHBIN TeKCTOBBIHN (aiia. B EXcel momkHbI ObITh OTKIIIOYCHO BBIACICHHE IPAHHMIL TUCCK
JIn0o BBI MOXKETE CAMOCTOSITETILHO B JIFOOOM TEKCTOBOM peJlakTope co3Aath ¢aitn. daitnbl He
JIOJKHBI COJIEpKaTh OYKBEHHBIX 0003HaYeHHH, TOJIBKO UQPbI (Harpy3ku). Lludpsl B TekCTOBOM
¢aiine MoryT Takxe ObITh pa3JiesieHbl 3anAThIMU. JIpoOHas yacTh yKcia JOJHKHA ObITh OT/IeNIeHa
TOYKOH.

Pa3nuyHble BapMaHThI TEKCTOBBIX (HaliiIoB :

I Kuural.txt - Bnoksor IZIIEIEI
®aiin Mpaeka ©opMaT Bua  Cnpaeka

100 15 Q 3 4]

20 3 5 4 4]

Ctp 3, cTnt

I Kuwura2.txt - broksot |Z||E|fg|

®aiin Mpaeka ©opMaT Bua  Cnpaeka

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

Ctp 3, cTnt




Ceficumez (ve1) | - TEKyINas HArPy3Ka He SABIAETCS CeHCMUUECKOI.

CHBamMHa: |1 j o
- HOMEp CKBa)KUHBI, 10 KOTOPOH BBIUUCIISAIOTCS TPYHTOBBIE CIIOH MO
MOJIONIBOW (hyHIJAMEHTA.

Pacuer Rrp no radaue:

~ I'eomorms

1. Be: reomonm |
2. Hareme 1

3. Hareme 2

4. F'moea 1

£. Tooal

&, Cyrmowx: 1

7. Cyrroownx 2 7
il | »

HaunmeHnoBaHue THIIOB TPYHTOB JIaHO YCIIOBHO, JUIs yI00CTBA MOJIb30BaHMs. B mepBoii ctpoke
HAMpPSIMYIO MOXKHO 3aJ[aBaTh pacu€THOE CONPOTUBJICHUE IPYHTA — IBOWHOM KJIHMK B KOJIOHKE R, T/M2.
B ocranbHbIX cTpokax 3HaueHue R Beraucnsercs nmo ¢popmyne CI122.13330.2016. s BBOIA
3HaYEHUH clienaiTe JBOMHON KIMK MBIIIKON B COOTBETCTBYIOLIEH stuelike. [Ipu pacuer Rrp mo
TabIUIIe B pacyeT NPUHUMAETCS IIOCUNTAaHHOE 3HaueHne Rrp

R, ol |Yel |Ye2 |My |Vii\ whad [Vl or3 (Mg |, om2(Me [k [l .n.,ﬂ

Pacuer Rrp nmo ckBaskuHe:

leonorua u pacyet Rr :
P P KoHcTpyKTHEHAA cXeMa [ogsan Cxema

Nogean [ ] 3naHue ¢ rubkoi

CKBaHHBI

OmnpenenenHe XapaKTepHCTHE TPYHTOE

—, [NpPOYHOCTHEE XBREKTEPUCTHEM IPYHTA | ¢ W M ) CnpegensHy
= HENOCPEOCTEEHHEIMW MCMETAHHAMMK

u}
ytuna
JFaceima

cna Fpymrosee cnow

'S MpouYHOCTHRE XaPAKTERHCTHEN MPYHTE { © W M ) NPHHATE No
~' TaGnuuyam npunoxeduA "B CMN22.13330.2011

JHaYeHWe YOensHOro Beca rpyHTa 3achiNkn nasyx kotnosada il " Tim3:

JHaYeHWe YOensHOro Beca rpyHTa SachiNkn Nasyx koTnoeada Yl " T/m3:

3Ha4yeHWe yIna BHYTPEHHEND TPEHUA IPYHTA 3aChINKW Nazyx koTnosada &l rpagychl:

PacuyeTHoe 3HaYeHHe YOEeNLHOre CUENNeHHA rpyHTa 3achiNkl Nasyx koTnosada Cl° Tim2:
CrucaHwe rpyHTa

. Mecta, KPOME MbINEEATHE BNEXHBE W HACKIWEHHEE BOA0RA

() MNeckW NbINEBaTEIE BNEXHEIE MMM HACKILEHHEIE BOADRA

() TmaHb! 1 cyTnuHICM NpK nokasaTene Terkyuectm 0.5 < L ==0.75

() TRMHWCTEIE FPYHTEI NpK NoKasaTene Tekyuecty [L<=0.5

() Cynecw npw nokasateny Texyyectm 05 < |L <=1




VY nenbHBIN BeC 3aChINKY Ma3yX KOTJIOBAHA HYHO 3a7aBaTh 1pu YI'B BbIllle OTMETKH MOIOIIBBI
(dbyH1aMeHTa C y4€TOM B3BEILLIMBAIOIIET0 ACUCTBUS BOJbI U IPU MHOTOCIIOIHON OTCHITNIKE Pa3HBIMU
TPYHTaMU 3a/1a€TCs CPEIHEB3BEUICHHOE 3HAUCHHE.

- noACHYCT CPCAHCB3BCUICHHOT'O 3HAUYCHUS I'PYHTA 3aChIIIKN

[Tpu pacuere Rrp mo ckBakuHe HEOOXOIUMO 334aTh CKBAXKUHBI — CMOTpUTE paszen [ eonorusi.

3. Teojtorus

L x
OTMETKR U ¥TB DYHOAMEHThI MpomepsaHue CNHCOK CKBAMMUH % E| C == - CEBa¥HHA Copy
Abc. oTmeTra HynA (m): Mapka Boicota | T M| OTH. BEpXA, M -

I 24 32/0.0 08 B 2080 100.0 0.0 | s _
208.6 oog
AZ 24 3.20.0 08 : i"; 2 ::g : '; gag
208. 5. ooo
IpyHTOBLIE BOAbLI |:| A1-2 3.0 3.20.0 -0.2 = 084 1000 00 EE g
A23 3.0 3.200.0 02 B 208.48 100.0 50.0 P
3kcnopT || Mmnopt E 205,44 000 00 EEES
oo
MpoBepka AaHHsX [ ——— [ Pucosar rpysroeyw nomyuky b Ca e . g8a
goog
aoo
TNkl FPYHTOELIX CNOEE (HA0OP), ECTPEUAHIWMXCA B CKEAMWHAX - - W3 dasin E% E -- §§ g
Ne (M3 R, rMa|Mogyne (E/Ee), MOa |¥I,kHMm3 | @l rpagyc (Cl, kNa | kd. N n Tun| ¥ kH/M3 | @l rpagyc | Cl, kNa |UseT |Rc.n, kMa Buaern;l | &2 | oo n | Hacsinuoi
1 |cymuHor 0.0 14.0/14.0 18.4 14.0 11.0 0.35| Het 5 18.1 12.0 8.0 0.0
2 |rornomepan 0.0 0.01 211 1 0.0 0.0| Het 8 211 1 0.0 30200.0| soiBETR
3 | rpaEmi 0.0 30.0/30.0 20.5] 39.0 8.0 0.30| Het 1 20.3] 38.0 6.8 0.0
4 |rmuna 0.0 2077200 19.3 14.0 0.0 0.2|Her 5 19.1 12.0 0.0 0.0
5 |naceinnoi 150.0 5.0/50 19.8) 17.0 5.0 0.3| Her 1 19.8] 17.0 0.0 0.0
6 | nogywka 2C 0.0 20.0/100.0 19.8| 280 0.0 0.27| Het 1 19.8| 280 0.0 0.0/ _lLI
= - — - - - P . - - ~ - — -
4 I 13

Tun rpyHta

1 - KpynHooGnoMouHLIe PYHTEI C NecuaHbiM 3AN0NHUTENEM W NECYAHLIE, KPOME MENKWX W NhiNEBaTbIX A
2 - Neckn menkue

3 - Mecku NbiNeEaThHIe (MANOBNEHHLIE W BNAXHbIE)

4 - Mecku NbiNeBaThe (HACHILLEHHBIE BOQONH)

5 - NbINEEATO-MMUHKCTBIE, 3 TAKKE KPYNHOOONOMOYHLIE C NbINEESTO-INMWHACTBIM SAN0NHUTENEM C NOKAZaTENEM TEKYYECTH IPYHTE UMK 2anoniuTena IL <= 0.25 e
— cpyera o CTI22.13330.2015 I oo yaceom

IlaHHbiE MO NPOCEOYHBIM CEBOHCTESM N0 CKBAXMHE t: Y -

N |Fnyﬁuﬂao'rycrbu M H: pocagy (Psl}, xFIalEsInpup:mel‘la‘Eslnpup:z{mxl‘la‘Eslrlpup::'mﬂxﬂal

LU cyrmusoe
Cez. 26
(C) ABc.ommeTka (@) OTw.oTmeTEa

Kon-go ctpo 1 ok @) MpocanoyHbIe FOVHTSI | TANA Mpocagoyhsie rovaTel Il THna

Baumanne! I[J'IH KOPPCKTHOI'O pacy€Ta OCaAKU IIPpHU UCIIO0JIb30BAHHU HCKYCCTBCHHOﬁ OTCBIIIKHN HUXXC

10/101IBBI (DYHJITAMEHTA CIeAYeT COOJII0IaTh CIEAYIoIIee TPABUIIO:

Ecimu HNCKYCCTBCHHAs 3acChblllKa HUXKXC IMMOAOUIBEI, TO €€ 3a11aBa171Te BCPXHHUM CJIOEM B CKBAXXUHEC
J0 OTMCTKH HH3a ITOAO0MIBBI (bYH,HaMCHTa.

OrmeTtsn n ¥TB

AfC. oTMETEE HYNA (M)
0
IpyHTOBRIE Bogbl |

JkcnopT | MnnopT |

MNpoBepka AaHHLIX ‘

HpI/I HaJIMYNU I'PYHTOBLIX BOJ BKJIFOUUTC (I)J'Ia)I(OK. IIpu OTCYTCTBHUM I'PYHTOBBIX BOJ OTMETKY YI'B
3aJIaBaiiTe HIDKE JTHA CKBAKMHBI M OTKIIOUNATE dma>1<01<. ITocne BHECEHUS N3MEHCHUM B HUCXOJHBIC
JaHHBIC ITO CKBAXKMHaM HeO6XO,[[I/IMO BBITIOJIHUTB MIPOBCPKY UCXOIHBIX TAHHBIX. Fpa(l)ntlecxoe
0T06pamelme CKBa’KMHbI BO3MO’KHO TOJIBKO IOCJI€ IPOBEPKU U OTCYTCTBUSA OmMOOK B
HCXOAHBIX JAHHbIX.




3rcnopt | - COXpaHEHHUE JAHHBIX IO T€0JIOTHH, BKIIIOYass KOOPAMHATHI CKBAXHUH, B (haiiin
fundgeo.fge B TekyIyro mamnky ¢ pacueToM.

_ Vnnopr | 3arpysKa JaHHbIX 110 reosioruu u3 aiina ¢ pacimpennem fge, BKIIroYask KOOpAHHATHI
ckBakuH. [lepen 3arpy3koit Heo0X0aUMO yOeauThes, yTo Habop 6a30BBIX TOUEK B TEKYIIEM pacyeTe
coBmagaer ¢ HabopoMm 0a30BBIX TOUEK B (aiiie pacuera, Mpu KOTOPOM COXPaHsUICS (aiii
fundgeo.fge. Bepcuu nporpamMm J0JDKHBI COBIIAAATh.

| Mpomepsanue | - pacycT FJIV6I/IHLI CE30HHOI'O IMTPpOMCP3aHuA

IlpeusTe xaparrepreTHel rpveTa mo CI122.13330.2016 o
- ABTOMATH4YCCKOC MMPUCBOCHNUEC 3HAYCHUU

XapakTepUCTUKaM rpyHTa. [[pyHUMAaIOTCS caMble HU3KKE MTOKA3aTeld M0 MPUIoKEeHHUIo 'A'
CI122.13330.2016.

DYHOAMEHTBI

lMapka Boicota M| CnyGuHa M| OTH. 0TMETKA BEpXA, M| &
BLLI12 27 2095 27 j
BLLI14 1.8 205 1.8

BLL3 21 22 21
BLLI1A1 1.8 2.05 1.8

BLLIS 1.8 205 1.8

[V Mokazare omeeTky nogowes! [V Pucoeare rpywroeyo nogywky

Crnucok ¢pynnameHToB (hopMHupyeTcs aBTOMATUUYECKH ), IPUHAAICKAIIUX BHIOPAHHOM CKBaXKHHE.
3HayeHusa B TA0JMIIE MOYKHO MEHATDH — JIBOMHON KJIMK WJIH KJIaBuIa Enter.

Cnucok cxksamun - - @|:| -H-

M2 cEE. ABC. omM. YCTeR, W | ABc. omw. ¥TB, w| Omw. Bonoynopa, W
182 210,87 18747 500 :‘
182 2109 186,58 50.0
184 210.68 18668 50.0
185 210.57 186,77 50.0
188 210.0 188.5 50.0
187 210.85 186.25 0.0
188 210.87 186,27 50.0 j

Cnucok CKBaXKHUH. 3HAYEHHS B TA0JIMIIE MOKHO MEHSITh — JIBOWHOM KIWK Win kiaBuma Enter. [pu
OTCYTCTBHM I'DVHTOBBIX BOJ OTMETKY YI' B UM Bomovymopa 3agaBaiiTe HMKE qHA CKBaKUHBL. [Ipu
OTCYTCTBMH BOAOYIIOPA OTMETKY BOAOVYIOPA 3aJaBANTE HIKE THA CKBAXKUHBL.

& - xonmposatk comepKuMOE TabHIBI B Oypep oOMeHa (6€3 COCTaB CKBaXKUH)
£ - BcTaBUTH comepkuMoe TabuIb u3 Oydepa oOMeHa (0€3 cOCTaBa CKBaKUH)
- KOMUPOBATh TEKYIIYIO CKBAXXUHY

- IEPEKITIOYUTHCS B COCTAB CKBAXKITHBI

Bl - yjanuTh CKBaXHHY 110 TEKYILEH CTPOKE

- YAQAINUTH BCC HCKYCCTBCHHBIC CKBAXKMHBI, KOTOPBIC HE ITPUBA3aHbI K q)YH)IaMeHTaM
k- KOIIMPOBAHUC COCTaBa TeKymeﬁ CKBa’XHWHBI B OCTAJIbHBIC CKBAKHHBI
- PEAAKTUPOBAHUEC TOJMIMHBI ITOCIICIHETO CJI0A BO BCEX CKBAXKWHAX, 2106aBJ'IeHI/Ie HOBOTO
CJI0sd BO BCEX CKBaAXXHWHAX 10 SaﬂaHHOﬁ OTMCTKHU U 3aMCHA I'PYHTOBBIX CJIOCB B COCTABC
CKBa>XHH



CrBakuHa 6065 %EE-

Cnou rpyHTa us Habopa TonmuuHa, mMm -
M3 200

Pra 1300

Wray 7200

Pra 800

r34 500

Pra 1000 j

CocTaB CKBaXHMHBI. 3HAYCHHSI B TAOJIMIIE MOKHO MEHSITh — JIBOWHOM KJIMK Wiy Kiasuina Enter. J{ns
MOCJIEAHETO TPYHTOBOIO CJI0S MIPU BKIIOYEHHOM MPOBEPKE MOACTUIIAIONINX CIOEB PEKOMEHIYETCs
3a/1aBaTh OOJBIIOE 3HAUCHUE TOJIIIMHBI WK TIPU HEOOXOJUMOCTH OTKIIIOYATh MPOBEPKY MOCIETHETO
MOJICTUJIAIOIIETO €105 (B MEHIO «JlOMOIIHUTEIBHOY).

% - xomposars comepkuMoe Tabmuibl B 0ydep obMeHa
2 - BcTaBUTh comepKUMOe TabaMIBI U3 Oydepa oOMeHa
- IEPEKITIOYUTHCS B CIIUCOK CKBKUH

Bl - yjanuTh TEKYIIYIO CTPOKY

El - pasnsmxka ctpok

Tunel rPYHTOELIX CNoes (Habop), BCTPEYaHWMXCA B CKEEHMHHAX - - W3 daiin E% z --
M2 |3 R, T/m2 | Mogyne (E/Ee), TiM2Z |1, T/m3 | @l rpagyc | Cll, T/M2| kd. Myaccoda| Npocagka| Tun| Y1, 7/m3 | @l rpagyc | Cl, T/m2| Uset [Rc,n, /M2 | BoiBeTpent
1|_3acwinka_ 1500 1.88 30 0 0.27| Het 1 1.88 30 0
2 (1Mr3z_1 1320.0 189 20.0 19 0.3 Her 5 189 20.0 B |
3 |Mraz_2 1320.0 0.92 200 19 0.3| Her 5 0.92 200 1.9

Tun rpyHTa (Tabnuua 43(3) nocobua k CHAM 2.02.01-83
" 1) KpynHooGNOMOYHLIE TDYHTHI C NECYaHLIM 38N0NHWTENEM W NECYAHLIE, KDOME MENKMX W NoineBateix  { 2) Neckn Menkue

Kozggurmeare [Tvaccomra

" 3) Meckn NbineBaThie (ManoBNasHe e W BnaxHeie) {  4) [eckn NeNeEaThie (HAChILEHHbIE BOLONH) " 8) Crana

(" 5) MbiNEBATO-TMUHUCTLIE, 8 TAKHE KPYNHOOGNOMOYHLIE C NBINEBATOMMUHNCTLIM 3AN0NHWTENEM C NOKAZATENEM TEKYYECTH TPYHTE UNK 2anonHuTens IL <= 0.25
(" ) MbINEBATO-TMUHKCTLIE, 8 TAKKE KPYNHOOBNOMOYHLIE C NBINEBATOMMUHWCTLIM 3aN0NHUTENEM C NOKA3aTENEM TEKyYECTH FPYHTA UNW 3anonuuTena 0.25 < IL <= 0.5
(" 7) MbiNEBaTO-IMUHKUCTLIE, @ TAKHE KPYNHOOGNOMOYHLIE C NbINEBATOMUHHCTLIM 38N0NHHTENEM C NOKA3ATENEM TEKYYECTH IPYHTA UNK 2anonHuTensA IL = 0.5

BapuanTsl 3anonHeHus 3HaU€HUM J71s1 KOJIOHKH R:

1) Ilycroe uinu HylIeBOe 3HaYeHHE — BeIuMcaeHHe Rrp mo dopmyie (5.7) CI122.13330.2016

2) TTooKUTENbHOE 3HAUCHUE — TOXKE, YTO U MYHKT 1, HO C IPOBEPKOM YCIOBHS
Rrp<=R3amannoe

3) JIroboe oTpHIaTeIbHOE 3HAYEHHE — TOXKE, YTO M MYHKT 1, HO B pacuere Rrp mo ¢hopmyre
(5.7) 3nauenwust kodpdummentor Ycl u YC2 npuanmarotes o 1m.6.6.13 CI122.13330.2016
KaK JIJIsl OTBAJIOB.

- - - ICPCKI0YATECIIb CAUHUL] U3MCPCHHU.

Habop rpyHTOBBIX CIIOEB, BCTPEYAIOIINXCS B TEOJIOTMUECKOM OTYETE U U3 KOTOPOTO
dhopMHupyeTCst COCTaB CKBAKHH.

& - xormpoBath comepkuMoe TabmuIsl B Oydhep obMeHa
2] - BcTaBUTH coAepKUMOe TabauIBI U3 Oydepa oOMeHa
B - 106aBUTH TEKyIIMI TPYHTOBBIN CIIOW M3 HAOOPa B COCTAB CKBAKHHBI
Bl - yianuTh TEKYIIyIO CTPOKY
[K] - komupoBaTh cTpoKy
- BCTaBUTbh CKOIMPOBAHHYIO CTPOKY
- 3arpy3Ka Ja=HHBIX [0 reoyiorui (rmepeuens M1, cKBaKUHEI)




- - pacyer Beca rpyHTa C yY€TOM B3BEIIMBAIONIETO ACHCTBUS BOJIBI

& Boiyncnenuwe Y rpyHTa ¢ yyeTom B3BEWMBAILET0 1eHCTBHA BObI @

BrluncneHne YOENEHOMD BECA MPYHTA C YYETOM BSESWMEAWEND GENCTENA Bogbl Y'eb = [a-Y'w) [ (1+)

YaeneHbIi BeC YacTil rpyHTa Ys: || (& 13 kH/m3

KoadhHlHeHT NOPHCTOCTH & Ysh =
PacueT npoussoguTcA no dopmyne 36 nocofWA No NPOSKTUPOBAHKID 3aHecTH B TEKYUIYID CTPOKY
OCHOBaHWH 30aHUN W coopysxeHui (kK CHal 2.02.01-83) TalAMUH rPYHTOBHX CADEE

IIpu pacueme Rep no ckéaxcumne npoecpamma agmomamuyecku onpeoeisem epyHmosvle ciou oo
noo0owBoll, 8blyuUcCisem 3HayeHue Rep 0ns mexyweu mapku pyHOamenma, npuHuMaenm e2o 8 pacyem
U BbINOIHAECM NPOBEPKY NOOCMUAalowux cioes. Eciu onsa muna epynma, komopulii Aénsaemcs
OCHOBaHUuem QyHoamenma, 3a0ano 6 mabauye 3Havenue R, omnuunoe om Hyns, mo npu pacueme
Rep nonyuennoe 3nauenue cpagnugaemcs ¢ 3a0aHHbIM U NPUHUMAECMCS MeHbulee 3Havenue. /lannoe
cpasHenue 8bINOIHACMCS MAKJce NPU NPo8epKe NOOCMUNAIOWUX CLOE8.

[Ipu pabote B TabnHIIEe C TPOCATOYHBIMU CBOMCTBAMU IPYHTOB 3HAUCHUS TTTyOUHBI OT YCThS
CKB)KWHBI HA HIDKHEU TPaHUIIE CJIOSI HEOOXO0IMMO 3a/1aBaTh MAaKCHUMAIBHO OJIM3KO K TPAHHMIIC.
Hanpumep, npu rpanuiie Ha riyOuHe 5 MeTpoB, 3aaBaiite 3HaueHue 4.999m.

_ - TabJIMIIa CO 3HAYEHUSIMHU KaTeropuii pa3paboTku rpyHTa. J{BoiHOM

KJIMK YKa3aTCJICM MBIIIKHU 110 STYerKe Ta6J'II/II_[LI MCHACT 3HAYCHUC KaTCIrOpUHU.

KaTeropuu rpyHToE —

Tun rpyuTa | PazpafoTra |

3

i | Ga | =~ || eh | g | o | pd | —
. S

3Havuenne ESW u psw MOXXHO 3a/1aBaTh OJTHUM 3HAYEHHEM HJIU MOCJIEI0BATEILHOCTHIO 3HAUCHHI.
[Tpumep 3amaHus MOCIEI0BATEILHOCTH 3HAUCHUH :

- st psw (kI1a): 200/100/50/0, rae 200kI1a — camo naBneHue HaOyxaHusl psw, OCTalIbHbIE HU(PBI
3HauYeHUS OOIIETO JaBJICHUS B TPYHTE, U1 KOTOPBIX 3a/laHa MOCIeI0BAaTEIbHOCTh 3HaUeHH Esw

- s Esw: 0/0.001/0.005/0.01, rne 0 3uauenune mig 200kI1a, 0.001 gosg 100xI1a u 1.1,



4. Menro «Paznoxute» u «Ilogomsay»

Beis O4WTE PEIYNLTATEI PAZN0HEHWA

Paznommte P T F2
Paznoxute Ma F3
Paznoxute Mb F4

AoBasute moment Mb (Ma) ot P F3

BbIBOAMTH pe3yibTaThl Pa3JioKeHUs — OTOOpakeHHe (PAKTUUECKUX HArpy30K IOCIE BBHIOTHEHUS
paznoxeHusi. OKHO TaKyK€ MOYKHO BKJIFOUNTh, KJIIMKHYB Ha KAPTUHKE CXEMbI Harpy3o0K.

Jlanee B MEHIO pa3MelLEHbl KOMaH/bl PA3JI0KEHHS HAarpPy30K. DTH KOMaH/ bl IPOAYOIMPOBaHbI
KHOIKaMH U paboyuM okHOM. [l mepexo/a JOCTaTOUHO KIMKHYT 110 KAPTUHKE CXEMbl Harpy30K:

B PE3YyabTaTe MOABIACTCA

Cxema \ Paznoxedye b KonvqecTEo dyHAaMeHToE - 42

Pe3yIbTaThl PA3I0AEeHIIA | p o
DyHIaMeHT- 3§ 4
Niax = 243.0 Ma ta0
Nynn = 248.0

Ma=275.0 R
Mb = 248.0 Leno
Ta=0.0 “MarMb
Th=0.0

OKHO pa3JIoXKeHHUsl Harpy3ok. B Hem oTtoOpaxaroTcs pakTuueckue Harpy3ku Ha (pyHIaMeHT mocie
BBITIOJTHEHUS Pa3JIOKEHUs (€CIIM OHO HE 33/1aHO0, TO (PAKTHUECKHE HArpy3KH COBMA/AIOT C
3anaHHpIMK). IIpn HaBegeHMH Kypcopa Ha KHONIKH KOMAaH/l Pa3JI0KEeHH CIIPaBa B TEKCTOBOM
oxkHe «MHpopManms» nosiBJsieTcs NOAPOOHAs CIPABKA N0 KAXKI0OMY METOAY.

JIOTIOJIHUTENBHO CIIEyeT OTMETUTH CIIEAYIOIni MOMEHT. [Ipy ncnonp30BaHnn MeTO/1a PA3I0KEHUS
MOMEHTOB B Harpy3ke Ha yHIaMEHT MOSIBIISIETCS 1BE BepTUKaIbHBIX cutbl Nmax u Nmin, t.e. 1Ba
3arpy:eHust BMecto ogHoro. [Ipu pacuere pa3mepoB mo10MBH GyHJaMEHTa KOMaHIaMU

u

nporpamma aBToMatudeck yautbiBaeT Nmax u Nmin. IIpu BBINOIHEHUS OCTAIBHBIX PAaCYETOB
(BBICOTa CTYyIIEHEH, apMUPOBAHHS U IIPOYee) HEOOXOIMMO CO3/IaTh HOBOE 3arpyxeHue ot Nmin.
ITporpamma aBTOMaTHUYECKH MPEAIAraeT MoJIb30BaTENI0 3TO CAENaTh MOCIE 3alaHus Pa3I0KeHUs
MoMmeHTa. Ecni Oyzer 3amaBarbest pasnokenuss MomeHTa Ma u Mb, To co3ganue HOBOTO
3arpyxeHust oT Nmin ciieayer BBIMOJIHATH MOCIE 3aaHus Pa3JIoKESHUsI BTOPOTO MOMEHTA, T.€.
HanpuMep, Bbl packiiagpiBacTe Ma 1 0TKa3bIBa€TECh OT MPEJIOKEHNS TPOTPaMMBbI CO3/1aTh HOBOE



3arpykeHust o Nmin, 3aTeM packiiaabiBacTe MOMEHT Mb 1 mocjie 3Toro corjamaerech Ha
NpETIOKEHUS TPOrPaMMbl CO31aTh HOBOE 3arpyxenus ot Nmin.

Ecnm npu packiagke MoMeHTa (MOMEHTOB) HE CO3/1aTh HOBOE 3arpy»eHue, TO mporpaMMa Oyier
YUUTBIBATH JJI OCTAJIBHBIX PACUYCTOB TOJILKO Nmax.

Ecmu s Mmapku ¢yHIaMeHTa MPOU3BOAUTHCS TIEPe3aIaHne PA3I0KESHUS MOMEHTOB, TO
HEOOXO0IMMO yIaIsITh paHee CO3MaHHOe 3arpyxeHue ot Nmin.

Hy»XHO OTMETHTB IIpH KCIIONIb30BaHuK (QYHKIMK H00aBicHus MoMenTa (+Ma/+Mb) ot
BEPTUKAJIBHON CUJIBI TIPH 3a/IaHUH IJIeya!

JOTIOJTHUTEIBHBIN MOMEHT Ma = P*cmMelenne (cMelieHre BIpaBo)

JOTOJIHUTEbHBI MOMEHT Mb = -P*miedo (cMelieHre BHU3 110 TUIAHY)

[Tiredo Beeraa moJjokuTeIbHOE T Ma 1 oTputiatenbHoe st Mb anst ynporienust koia
nporpamMmbl (CMEIICHUE MTOIKOJIOHHHUKA BCET/Ia BIIPABO M BHU3 110 IUTaHY), T.K. 3TO HE CKa3bIBACTCSI
Ha pacyeTe Mo MPOYHOCTH, PA3MEPOB MOOMIBHI U OCAIKH.

Ecnu gakTrueck TOMONHUTENBHBI MOMEHT IPOTHUBOIIOIOKHOTO 3HaKa (CIIydau Iieda ¢ IpyruM
3HAKOM), TO CJIEyeT IPOCTO OT3EPKAIUTH 3HAKH HArPy30K Ha (YHIAMEHT B COOTBETCTBYIOLIEH
IIJIOCKOCTH, HcTonb3ys BepxHee meHio PEJJAKTUPOBAHUE.

Modowsa | Pazsowume  bemor  Jonoadumeneno  Tpewudw  fpyeue

NpoUsSeAEHO (OMHOWEHUE CrMopoH)

He Bonee 1 ( keadpam ) (omHoweHUE cmoposH)
He boase 1.5 (omHoWEeHUE CopoH)

He Boaee 2 (omHoWEHUE CMopoH)

9.9 = MAX pasmep crnopoHbl, M

0 = MIN pasmep crmopoHs), M

Mpu nodGope nodowses SEINOAHAME NOUCK ONMUMAAEHOZ0 DASMEDT

OrHomeHne CTOPOH YUYHUTBIBACTCS IIPU H0n60pe pa3MEpPoOB MMOAOUIBHI.

MAX pa3mep CTOPOHBI, M — 10 YMOJTYaHHUIO IIPU T0AOOpE pa3MepoB MOAOIIBHI pOrpaMma
OrpaHHY€Ha MaKCUMaJIbHbIM pazMepoM 9.9 metpa. Ero MOXHO CKOppeKTHPOBATH B OOJIBIIYIO WIH
MEHBUIYIO cTOpOHY B BepxHeM MeHo [IOJIOIIIBA. B nemoBepcun pazMep OrpaHUyeH 3Ha4€HUEM
2.1m

MIN pa3mep cTOpOHBI, M — CTaPTOBBIMH 3HAUEHUSMHU IIPU 110A00pE MOIOIIBHI SIBISIFOTCS] 3HAUEHUS
Amin, Bmin, 3anaBaemeie npu peakTHpoBaHUH Mapku. C TOMOIIBIO 3TOTO MyHKTa MEHIO MOXHO B
00JIBIIIYI0 CTOPOHY Cpa3y JJIsl BCEX MapOK CKOPPEKTHPOBATh MUHUMAJIbHBIE CTAPTOBBIE 3HAYEHUSI.
3HayeHue OyeT NPUHUMATHCS B pacyeT, €ClIi pa3Mep CTOPOHBI (yHJaMeHTa He 3a(hUKCUPOBaH

~

KHOIIKOM  Bee

IIpu nmoadope Moa0MIBHI BHINOJHATH NOUCK ONTUMAJIBLHOIO pa3Mepa — JaHHBIH TYHKT MEHIO 110
YMOJTYaHMIO BKIIIOUYEH U HE BUJCH NoJb3oBaremo. [1pu 3arpyske ¢aiinos, co31aHHBIX B Oosee
PaHHUX BEPCHUSAX C OTKIIFOUEHHBIM ITYHKTOM MEHIO, B IPOTpaMMe OH CTAHOBUTCS BUJUMBIM U €70
PEKOMEHIYETCSl BKIIFOUUTD.



5. OTpucoBKka Mapku ()yHIaMeHTa

Mnan A-A B-B [MNogeonocHade | 30 --

Caxena | Paznomenve | KonwsecTeo nozmuwi - 68

Ilnan — pacueT MIMTHOM YacTH TeKyIIero (GyHIaMeHTa U TIPOPHUCOBKA ero Turana. [1pu 3amanHbIx
HECKOJIbKUX KOMOMHAIIMSIX HATPY3KU pacyeT MPOU3BOAUTCS HA TEKYI[YI0 KOMOWHAIUIO, TIPU ATOM
pa3Mep MOAOIIBEI ¥ TEOMETPHS ITUTHON YaCTH MPUHUMAETCS ¢ YIETOM BCeX KOMOMHAIUN HATPy30K
(npu BrItoueHHOU oy KoHCTPyHpoBaTh MOAKOJIOHHHUK U ILIMTHYIO YaCTh € Y4€TOM BCeX
KOMOMHAIUIi 0 MapKe B McHIO JIOMOJIHUTEIBLHO).

Hﬂﬂmﬂ oT OroJIOBRA f
IpoxaeneEeaEsEe 0T ETOPOH CTYOEHE .
Teomerpua drvEmaMenTa (Bapmant 1) [
sapuaar 2 | EBapmwarr3 |  EBapmaErd [
TeomeTpua §VEIAMEHTA (Za04HHAR IUTHTA) v

[epekatouaTesnsiMu MOJIb30BATENb MOXKET 33JaTh PEKUM OTOOPAKEHUS 3€I€HBIM TYHKTUPOM
OCHOBAHMS NUPaMUIbI IPOJABINBAHKS OT ITOJKOJIOHHHKA U CTYIIEHEH. B mporpaMMe 3a10KeHBI
YeThIpe aJropuTMa Mo 100pa reoMeTpuu INIMTHON YacTH GpyHaaMeHTa. ['anoukoii BeIOepuTe
BapuaHT. Bce HACTPOWKM 3alTOMUHAIOTCS TPOTPAMMOH [T KaXKI0H Mapku pyHIaMeHTa
(xomMOuHaIUN).

ITonp30BaTENh MOXKET 3a1aTb CBOIO I'COMETPUTIO IUTUTHOM YacTH:

BeicoTa h3, mn

BricoTa h2, mm 450
Brinet LaZz, mm B00
Beinet LbZ, mm a
BricoTa hl, mm B00
BeineT Lal, mm 1200
Beinet Lk, mm 1200

Komanna «BHecTH 1aHHbIE MOCTETHEr0 pacyeTa) B KOJOHKEe «3HAYeHHe) TIPOCTABISIET JaHHBIC
nocneaHero pacuera ¢pyHaaMmenTa 1o00i mapku (komObunanuun) ans Bcex PCY tekyiieit Mapku
(dbyHIaMeHTa , T.€. BBl MOXKETE OTPEIAaKTUPOBATh PE3YIbTAT PAOOTHI IPOTPAMMBI WITH «C HYJISD)
3a0UTh CBOM 3HaUEHUS. Bce HACTPOWKY M 3HAUEHUS 3aIIOMHHAIOTCS IPOTPAMMOM sl KK I0H



Mapku pyHaamenTa (komOuHauuu). Ecnu npu pacuere ¢pyHaaMeHTa 3a1aHbl JOMOTHUTEIbHbIE
PaBHOMEPHO pacIipe/ieIeHHbIC TI0JIe3HbIe Harpy3ku Qi l...qn4, To mpu pacueTre QyHIaMEHTa C
3aJJaHHOI reoMeTpueil IINTHI HayajdbHble (MUHUMAIbHbIE) Pa3Mephl MOAOIIBBI HEOOXOIUMO 331aTh
pacyeTHBIMH ((DAaKTUICCKUMH ), T.K. TIPH 3aJaHHON T€OMETPHH TUIUTHI COOP HArpy30K Ha yCTYITbI
¢dbyngamenTa ot qul...qm4 Gosiee TOUHBIN, CIEAOBATENHLHO Pa3Mep MOAOIIBEI MOKET ObITh MEHBIIIE —
CMOTPUTE pa3zesl YUeT JIOTOTHUTEIbHBIX HATPY30K.

)
- KOMPOBATh JaHHBIC TAOIUIIEI B Oydhep oOMEeHa mporpaMmbl

.

Ll
- BCTaBUTH B Tabnuiy nqaHHbie u3 Oydepa oOmena nporpammel. [Ipu neckonpkux PCY mo

TeKyIlel Mapke ¢pyHIaMeHTa IaHHbIe KOMUPYIOTCA aBToMarnyecku s Becex PCY.

Mnan  A-A B-B | NogecnoHawe | 30 [Moura -

Cxewa | Paznoxeswe | KonwsecTeo nozmuynn - 68

2l

A-A — pacueT IJINTHOM yacTH TeKyllero pyHaaMeHTa u NpopucoBKa ero paspesa A-A. [lpu
3aJJaHHBIX HECKOJIBKUX KOMOMHAIMAX HAarpy3KH pacueT MPOU3BOAUTCS Ha TEKYIL[YI0 KOMOUHAIIHIO,
TIPH ATOM pa3Mep MOIOMIBBI M TEOMETPHS TUIMTHON YaCTH MPUHUMAETCS C YUETOM BCeX KOMOWHAIHMNA
Harpy3ok (mpu BkitoueHHOH oniyu KoHeTpynpoBaTh NOAKOJIOHHUK ¥ IMJIMTHYIO YacTh €
y4eToM BceX KOMOMHALMIA 10 MapKe B MeHIO /[0MOTHUTEIBHO).

Mnan A-A B-B MNogronodHdawe | 30 Il:-n:-

Cxewa \ Paznomenve | KonwsecTeo nozmuwi - 68

B-B

B-B — pacuer muiMTHON 4acTH TeKyIero gyHaaMeHTa U mpopucoBka ero paspesa B-B. [Ipu
3aJIaHHBIX HECKOJIBKMX KOMOMHALMAX HArPy3KH pacdyeT MPOU3BOIUTCS HA TEKYIIYI0 KOMOMHAIINIO,
IIPU ATOM pa3Mep MOOLIBBI M TEOMETPUS INTUTHOM YacTH MPUHUMAETCS ¢ y4ETOM BCeX KOMOMHALUI
Harpy3ok (mpu BkItoYeHHOU onuuy KoHeTpyupoBaTh MOAKOIOHHHMK U INIMTHYIO YAaCTh € Y4€TOM
BCeX KOMOMHANMI M0 MapKe B McHIO /[onmoJIHUTEIBHO).



(Mnaw  A-A | B-B  Mogconowswx 30 [Mawra [Ges]

Cxema \ Paznomenwe | KonwsecTED noziumid - 68

v

di4 no Zwm.
w277

d16 mo 3w,
. PE5

IMoaxo0HHMK — MTONHBIN pacyeT TeKyIero GyHaaMenTa u rpadpuyeckoe 0ToOpaxeHue
PEe3yIbTaTOB apMHUPOBAHUS MOKOJOHHUKA ( C YyIETOM BCeX KOMOMHAIUI, €CITM BKJIFOUCHA
nactpoiika mexto JJOIIOJIHUTEJIBHO- KOHCTPYHUPOBATD ITOIKOJIOHHUK U INIMTHYIO
YACTbh C YYETOM BCEX KOMBUHALIMH 110 MAPKE).

Buumanue! ITociie BpinoJiHeHust KoMana A-A win B-B o0nyJsilorcst pe3yabTarhl
apMHUPOBAHMA NOIKOJOHHHMKA eCJIM MapKa He 3a(pukcupoBaHa.

N PEXUM BU3yaIU3alUU IPOCKTUPYEMON MapKH !

Hacrtpoiran
MonSeToHka, noaroToska || BpaweHne MpospauHocTe dyHaamenTa 0% MpospauHocTs rpyHTa 0%

[] Apmuposanue yonoswo) TpywT D




6. Pexxum noucka HeMTPaJbLHON OCH AJIsI TPYNIbI CHJI

Cxema t Paznosedde Y KonwHectes dyHgaMeHToE - O
| M
JES U S _I_ ) [N S . S HTOT

-G00,-600 |

-GO00,G00

Pexxum nouncka HeHTpaIbHBIX OCEH ISl TPYIIIBI COCPEOTOUCHHBIX cuil. Eciu Bce BepTHKaIbHbIE
CHJIBI IOCTOSTHHBI, TO JIJIS1 KOHKPETHOTO COYETAHUS CHII MOYKHO HAWTH TIOJIOKEHUE OCEH,
OTHOCHUTENIbHO KOTOPBIX CyMMa MOMEHTOB B 000MX HampaBlieHUsX OyneT HysneBoi. [Ipunumast
HaliIeHHBIE OCH 32 OCh CHMMETPHUH (pyHIaMeHTa HEeT HEOOXOANMOCTH YIUTHIBATH MOMEHTHI OT
CMEIILIEHUs] BEPTUKAIBHBIX CHUJI OTHOCUTEIBHO 3THX oceid. [lonp30Barento 1octatouHo
CaMOCTOSITENLHO (Kak eMy yaoOHel) BIOpaTh Jr00YI0 TOUKY U NPUHATH ee 3a koopaunaty (0,0) u
3a7aTh KOOPAWHATHI CHJI M MX 3HAYEHUSI OTHOCUTEIHLHO HYIeBOH Touku. Ilocie BeImomHeHMs
pacuera mporpamma rnokasblBaeT MOJIOKEeHNE HallICHHBIX HEUTpalbHBIX ocell. Ha pucyHke Huxke 3a
HYJIEBYIO TOUKY NpuHsTa cuiia Nel. BeiuucieHHoe nonoxeHrne HeUTpaabHOU TOUKH (IIepecedeHue
HeWTpanbHbIX oceil) — (346.552,307.759) . I3MeHUTh AaHHbIC 110 HArpy3Ke — IBOWHOW KJIMK Ha
SIYEMKE MBIIIKOU. JIaHHBIM PEXKUMOM CIEAYET MOJIb30BaThCS TOJIBKO €CJIM HATPY3KHU HE MEHSIOT
CBOMX 3HAYCHHH (OTCYTCTBYIOT Apyrue KOMOMHAIIMY HATPY30K BEPTUKAIBHBIX CHII), TAK KaK MPH
Pa3HBIX 3HAYCHUSX MOJIOKEHNE HEHTPAIBHOM OCH PA3IIUIHO).

HNe | P | % | v

5 a 0
2 45 500 450
3 2 =300 =300

550,550 |

=] 1l !
= a07 7a0 AU e I L k]
H= 246 552 | .55

H= 246 553 346 56

540,550

M

HTOTY

- IOZICUET JUIs 3aJaHHON TOYKM CYMMapHOI0 MOMEHTA U CyMMAapHOW BEPTUKAIbHON CUJIBI OT
3aJJaHHOM TPYIIIBI CUIT



7. MeH10 «/I0TIOJTHUTETbHOY

Aonoasumenero | Tpewwurw  Apyzue pacvemer Ocadka  Celcwmuka, ¥posene  Cxema (Momowe  Pedekmuposame

1.0/1.0/7.0/7,1571,1571,.0 - Kosghduyuenme npusederus pacyemdold Hazpysku k Hopmamuedol (P/Ma/Ta/Mb/Th/ M Tones.)
1.0 - MAX donycmumeil ko3@@ULUEHM UCNOABI0STHUS

300 - MuHUMOABHGA 8bICOMO MPEMBED CARYNEHU, MM
300 - MuRUMEAEHOR ebicoma smopol CRIYREHU, MM

300 - MuHUMEABHGA S6M0MA HUKHED CAYNEHU, MM

150 - Ilaz usmeHERLR SbICOMBI CAAYMIEHL, MM

300 - oz usmenerus pasmepa nodowss! (npu nodBope), wum

Mapamempsl apMUPOSAHUS Alt+A

Brinaarsme nposepky HQ NONEPEYHYIC CUAY
Bwnonnsme nposepky Ha npodasiusaHue

EBrinoanume pacyem meryLeD MapKL © OMYemoM ([QpMUDOEIHUE HO MERYILEE 3020 VR EHUE] Ctri+A
B omuem skarouume monsko nodbop (nposepky) pasMepos nodowiss!

Mpocvomp omyema no pacyemy ocadkU U KpeHa mekywel Mapku @yndamerma Ctri+5
Asmomamuvecku SoBOEASME MOMEHM OM CMELUEHUS NOOKOAOHHUKD (NPU 6800 CMELUEHUS)

Buinonname mpebosanue 5627 CI122 13330.20716 (Pmin/Pmax==0.25 Pmin={) das B<150xTa

Beinoarame nposepky noDCmUAGIOWUX CROES Cirl+P
He shinoaHame nposepky NocaedHez0 NodCmUAGIOWEZD CADT

1000 my'm2 - MAX Sonycmunsoe sHauedue Rzp NpU pacyeme No CKBOXUHE
Koxcmpyposame NoSKoADHHUK U NAUMHYI0 YOCME C YYEMOoM sCeX KomMBuHayul no Mapke Cirl+Q

Mpocvomp pacyema swaverus Yy dag mexywed mapxu gyHdamesma

B MeH10 «/l0moJIHUTEIBHO» MOJIb30BaTENIh MOXKET 3a/1aTh :

- KO3 puyuenm npueedenus pacuemuoii Haz2py3Ku K HOPMAMUGHOIL
Hcnonb3yeTcs pu pacueTe OCHOBaHMA U (pyHAaMeHTa [0 BTOPOM Ipyriie npeAeabHbIX COCTOSHUH.

Ko3@uUMEHTE! NMPMBEEHWA PECYSTHOM HArPY3KK K HOPMETAEHOMN

K sHaueHwmo F:
MPUMEHNTE K TEKYLLEMY

SArPYREHIHD
K sHauenwo Ma:

K sHaueHwo Ta:
[PMMEHATE KO BCEM

SAPYHEHUAM TEKYLLEA MapiK

K sHauenwmo Mb:

K sHaueHwo Th:

K. sHaueHMtD

obwed MpyrMeHTE Ko BoEmM

nNonesHoR

varpysia: |1.15 SArPYHEHWAM BCEX MapOH

- MAX oonycmumutii KoIghpuyuenm ucnonv3osanusn




[Tpu moxbope pa3MepoB MOJOUIBBI, TEOMETPUH TUIUTHOMN YacTy M apMUPOBaHUs (HyHIAMEHTOB
IIporpamMMa CpaBHUBAET MOJyYEHHBIH KO3(¢). UCIOIb30BAHUS C 3a/laHHBIM I10JIb30BATENIEM, €CIIN OH
IIPEBBILIAET 3alaHHBIN TPOrpaMMa NPUHUMAET NOJyUYEHHBIM PE3yabTaT Kak
HEYJOBJIETBOPUTEIIbHBIN, 1aXe €CJIM NOIYyYEHHBIH K03(]. UCIOIb30BaHUS MEHBIIIE eAUHUIIBL. 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 ¢ GUKCUPOBAHHBIM Pa3MepOM HOOLIBbI WIIN
(UKCUPOBAHHOI reOMETpHUEH MIIMTHON YaCTH, TO B CIIydae, €CJIM NOTYYSHHBIH KO(. UCIOIB30BAHNUS
Oyzet OoJiblIe 3aJaHHOTO ITporpaMMa MOKa)KeT KPACHBIM I[BETOM, YTO pe3yJbTaT
HEYJIOBJIETBOPUTEIIbHBIN, XOTSI MOJYYSHHBIH KO3(}. HCIOIB30BAHUS MOXKET OBITh MEHBIIE €AMHUIIBL.
ITpu popmupoBaHuM oT4ETa B IPOBEPKAX, II€ KOI(. UCIOIB30BaHUS MEHbILIE €IUHHIIBI, HO OOJIbILe
MAX 3a1aHHOTO 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 (CIAPmMOeeoe) 3HaYeHue b1COMblL CHIYNEeHell TIPU T0100pe TUIMTHON YacTH.
[TapameTp 3aniOMUHAETCS ISl KQXKJ0W MapKy UHIUBUIYIBHO.

- 3Hauenue uiaza (Ha CKOJIBKO YBEIIMYMBAThH BBICOTY CTYIIEHU U pa3Mep MOJIOIIBHI PU
HEYJIOBJICTBOPUTEIHLHOM PE3yJIbTaTe) MPH MOA00PE BEICOTHI CTYIICHEH U pa3Mepa MO IOIIBEI

- apmupoeanue

MpoueHT apMupoBaHNA NoakonoHHuKE ((HipoussonsHo) |
MpoueHT apMUpoBaHNA NNMTHOIA yacTh ((HipoussonsHo) |

Wlar apMaTypel B NOAKONOHHWKE MO rpaHK A, MM :

BT T
0T

War apmaTypel B NoaxonoHHWKe No rpady B, mm :

AFAAY

/]

MuHMManNEHEIA GMEMETD aPMETYPEI B MOAKONOHHMIKE, MM :

WWar apMaTypil B MAWTHOM YCTH, MM |

MakecumMansHo QonycTUMEIR AMaMeTp apMaTypel (BepxH. CeTKa) B Nogowee no rpaqn BAA, mm @ | 20/20

MakcumMansHo LonycTMMEIR OMEMETD apMaTYPh! (HIKH. CETHE) B Nogowse no rpaHun BAA, mm @ | 20420

KoHcTpyWpoBaTE hyHIaMEHT C BEpXHER apMaTYPHOR CETKOIM B MIMTHOM yacTi I:‘ .

BepoHio ceTky yoTaHAENMEaTS @ | B HIOKHER (Nepeoi) cTyneHn v

APMMDOBEHWE NOAKONOHHWKE MPMHATE Mo O v | Conpomenene apmatypsi Rsc far/em2) : | 3750
MUHWMANEHOMY GMEMETPY (DEXMM NpoSEpH)
ApMMPOBEHWE MNMTHOM Y3CTW NPUHATE MO
MEKCMMENEHD fomycTimomy pameTpy (pexim [ ([ ConpomveneHue apmaTtypel Rs ser far/om2) @ | 4000
(NpoBepkK

Beraa SpMMpoEaTS PaccTosHMe 0T rpaHi NoAKONOHHKE A0 0CH CTERXHEA apMaTypel B noakonoHHuke (@1), mm ;|35
MOAKONOHHWK (MCKAKYaTE

BeTOHHEIE CEYUESHMA) B [ |
pEXWME MPOBEPKM

ConpomweneHue apmaTypel Rs (kricmZ) © | 3750

PaccTeAHME OT FPaHA NIMTL A0 0CK CTEpHEN SPMATYPEI BEPXHEre PREA HIKHER ceTki B nogowee (2], mm : | 60

PaccToAHMe oT rpaHK MNTE! 40 0CKM CTEpMHEH SpMETYP! HVKHEre PREA BepeHel ceTkn & nodowee (23), v . |35

Bcerna nposepATs NoakonoHHak no HOM [[]
MpoueHT aprUpoEaHtA NpuHaTe no CNE3.133302018 [




- mpeoyemulil MUHUMAIbHBLIL RPOUEHM APMUPOCAHUSL.

HyneBoe 3HaueHune — He KOHTPOJIUPOBATh. [IpH 3aaHHOM HYJIEBOM 3HAYEHUH ISl TOJAKOJIOHHUKA
JTMaMeTp npuHUMaeTcs He MeHee 12mm. [Ipu 3a1aHHOM HYJIEBOM 3HAYEHUU IS TNIMTHOM YacTH
nuameTp npuHuMaetcs He MeHee 10 u 12mm. [lapamerp 3anomMuHaeTcs A1 KaKa0H MapKu
WHJUBUYaJIbHO. JIJIsl MOJKOJIOHHUKA IPOLIEHT apMUPOBAHUS IPUHUMAETCS 10 IO CTEPKHEMH,
PaCIOJIOKEHHBIX 10 OJIHOM paboyel rpaHu AJi KaXk10ro HarpaBieHus. /s BerunucaeHus
MHHUMAaJIBHOTO TiporieHTa apmupoBanus o CI163.13330.2108 BkiItoUnMTE HACTPOUKY:

MpoueHT apMUpoEaHMA NplHATE Na 163133302018

- HECKOIbKO NYHKM068 N0 GPMUPOSAHUIO YyHOAMEHmA, T]IC BBl MOXKETE OTPAHUYUTh

MaKCUMAaJIbHO 0OnycCmumblii ouamemp 6 nooouiee (TOIbKO Mpu moa00pe, IPHU MPOBEPKE 3aaHHOU
reOMEeTPUHU IUIUTHON YacTH OTpaHUYEHHE UTHOPUPYETCS, €CIM HE BKIIIOUEH PEKUM IIPOBEPKH). 3a
PEAKUM HCKITFOYEHHUEM TIPU MO100pe BO3MOKHO HE COONMI0ICHHE orpaHnueHus mo MAX
JOMyCTUMOMY nuameTpy. Juametp 3amaetcs s kaxaoi rpanu. Hampumep: o rpanu B — crepxxuau
B IUIMTHOM YaCTH, PACHIOJIOAKEHHBIN BAOJIb CTOPOHBI A IepneHIUKYJIApHO cTtopoHe B. ITapamerp
3aIMOMUHAETCS ISl KQXKI0M MapKy WHANBUAYAIBHO.

MUHUMATIBHO 0onycmuMbu? 0uamemp 68 NOOKOJIOHHUKE - mapamMeTp 3alIOMUHACTCS JIA Ka)KHOﬁ
MapKu MHAWBUAYAJIIBHO.

- KOHCMPYuposeams YyHOAMEHM C 6ePXHeN APMAMYPHOI CEMKOIl 6 RAUMHON Yacmu — TIpH
BKJIFOYEHHOM HAaCTpOHKe MporpaMma KOHCTPYHpYyeT GyHIAAMEHT C OJIHOW CTYIEHbIO U BepXHeH
apMaTypHO ceTKol B HUKHEW cTyneHu. [Ipu BbIOOpe yCTaHOBKHM CETKH BO BTOPOM MU TpeThel
CTYIEHHU HEOOXO0AMMO 33]aTh F€OMETPHIO MJIMTHONW YacTH.

- 6ce20a apmupoeams NOOKONOHHUK (UCKI0UAmb OemoHHble CeueHUs) 8 PedcuMe NPOBepKU — B
pEeXUMe MMPOBEPKU APMHUPOBAHUS TIOJIKOJIOHHUKA YCTAHOBUTE (DIIAYKOK, IS TPOBEPKH OETOHHOTO
MIOJIKOJIOHHUKA (0e3 apMaTypbl)

Apmuposanue noOKOI0OHHUKA RPUHAMb RO MUHUMATLHOMY Ouamempy (Pexcum npoéepku) —
pexuM npoBepkH. [Ipy BKIOUEHHOM HACTPOMKE MporpaMMa IPUHUMAEM B pacdeT ApMHUPOBAHUE
MTOJIOKOJIOHHUKA CTEPKHSAMU C TUAMETPOM PAaBHBIM MHUHHMMAJIBHO JTOITYCTUMOMY.

Apmuposanue naiumuoi yacmu RPUHAMD NO MAKCUMATLHO OONYCHUMOMY OUamempy (peicum
npoeepku) — pexxuM NpoBepku. 1Ipu BKIFOUEHHON HACTPOMKE MPOrpaMMa NPUHUMAEM B pacyeT
apMHUPOBAHKE IUIUTHON YaCTHU CTEPXKHAMU C JUAMETPOM PaBHBIM MaKCUMAaJIbHO JOIIYCTUMOMY, IIPH
YCJIOBUHM 33JJaHHOM MOJIb30BATEIEM I'€OMETPUHN IIIUTHOW YaCTH.

Bcezoa nposepamv nookononnuk no H/IM — ripu OTKIIFOYEHHONW HACTPOMKE IIporpamma
BBITIOJHSAET pacyeT NoAKoJoHHUKA 110 H/IM TOabKO npy KOCOM BHELIEHTPEHHOM CKaTUU
(pacTspKeHUN).

Hanee mo meHro J{OMOJTHUTENBHO:

- 6bLINOJIHAMb NPOGEPKY HA NONEPEUHYI0 CUJly TIPU pacueTe IUIMTHOMN YacTH (HaJdu4dre TajJouku
BKJIFOYAET BBIMOJIHEHUE TPOBEPKH )

- 6bINOJIHAMb NPOGEPKY HA NPOOAGIUEAHUE TIPU PACUETE IUIMTHON YacTH (HaJIUYKE TaJIOUKH
BKJIFOUAET BBIITOJIHEHHE TIPOBEPKH)

- agmomamuueckoe 000agsjieHue 0ONOJIHUMEIbHO20 MOMEHMA OT CMCHICHHUA ITOJKOJIOHHHKA
(COOTBCTCTBCHHO OT CMCIICHHUA BepTHKaﬂBHOﬁ Harpy3I<H). HpI/I BBOJIC CMCHICHUS ITpU BKJIIOUEHHOM



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

- 6vinonHenue mpeodosanusn nynkma 5.5.27 CI1 50-101-2004 myist rpyaToB ¢ R<151/M2 (Hanuuue
TaJIOYKH BKJITFOYAET BBITIOJHEHUE TIPOBEPKH )

- pérxicum npoeepKu noocmuﬂalomux ciloee

HpOBepKa MMOoACTUJIAOIIUX CJIOCB IMPU BKIIFOYCHHOM pacdCTC OCAaAKU BBIIIOJIHACTCA TOJIBKO HAa
FHY6I/IHy C)KMMaeMoH TOJIIHU, €CJIU PACUET OCAAKH OTKJIFOYUCH, TO BBIIIOJIHACTCA IIPOBEPKA BCCX
OoACTHUIIAOIIMUX CIIOCB.

- MAX oonycmumoe 3nauenue Rep

[Ipu pacuere Rrp no ckBaxkrHe Bbl MOKeTE OrpaHuIuTh MAX BO3MOXHOE 3HAUYCHHE, T.€. €CIIU B
pe3ynbTaTe BRIYUCICHUN ToiydeHo Rrp npesbimaromee MAX 3aanHoe, B pacdeT OyAeT MPUHSITO
3aganHoe MAX nomyctumoe 3HaueHue. 3Ha4eHUE 3alIOMUHACTCS ISl KaKJI0H MapKH.

- yuem 6cex KOMOUHAUUT HAZPY3OK 015 paAccUuUmuvleaemoil mapku pynoamenma. llpun
BKJIFOUEHHOW OMITMH IMPOrpaMMa Mo I0MpaeT pa3Mep MOIOIIBB M TEOMETPHUIO TTUTHON YacTH C
y4eTOM Bcex KoMOuHanui. [Ipy OTKIIFOUSHHOH ONIMK pacyeT MPOU3BOIUTCS TOJIBKO HA OJTHY
(TeKyIIyt0 KOMOMHAITHUIO).

- npocmomp 3nauenusn Yu 014 mexkyujeil MapKu hynoamenma

CpeHeB3BEIIEHHOE 3HaYE€HUE YEIbHOI0 Beca IPyHTa YU OT OTMETKH MO/I0IIBHI (PyHIaMeHTa 110
YEepHOBOM OTMETKH 3€MJIU (/10 OTKOIIKHM KOTJIOBAaHA) BBIYUCIIAETCS IPOrPaMMOIl aBTOMAaTHUECKH.
JIaHHBIN IYHKT MEHIO [TOKa3bIBaeT M0JIb30BaTENI0 Ta0IUIy [ToJIcueTa 3HaueHus Yu. JlanHoe
3HaQ4YECHHE UCIIOJIB3YETCS Ul pacyeTa OCa KU U IPU IIPOBEPKE NOACTUIIAIOIINX CIIOEB.



8. KoxppuumneHThl HCIOIb30BAHUS

Ko3gduumeHTsl HCIOJIB30BAHKS :

MapameTp [Koag. | Curnan
MecTHaA NpoYHOCTE NOZKONOHHKEA () 0,00
MPOYHOCTE NOQKONOHHWKA H3 BHELEHTPEHHOE CHAaTHe (pacTAMEeHne) (M) 012
MpoYHOCTE NOOKONOHHWKA HA NONEPEYHYI0 cuny Be3 YU4eTa NonepeyHol apMatypel (G 0,03
Mnowanes ceYyeHWA apMatypel (As) 0,00
MpogonN#UTENEHOE PACKPLITHE TPEWMWH B NOAKONOHHWER (Tn) 0,99
KpaTKOBpPEMEHHOE PACKPRITME TREWMH B NOOKONOHHKWEE (TK) 0,76
MpOYHOCTE NAWTEN HA NONEPEYHYD CHNY Ge3 NoNepeyHon apmMaTypel (C) 062
MpOYHOCTE NAWTEI HA OEACTEWE WATMOBAKWEND MOMEHTA (HWHHAR ceTka) (M) 0,93
MpOYHOCTE NNWTE HA OeAcTEME oBpaTHOro MomenTa (Mo} 0,00
[MpoyYHOCTE NOWTEI HA NpoOgABNKUEAHKE (Mp) 097
Mpogon#KTeNsHOE PACKPLITHE TPELWMWH B NNWTe (Tn) 0,98
KpaTKoBpeMEHHOE PACKPBITUE TREWMH B NNUTE (TK) 076
Mpoeepka no Rrp 0,90

HoadpHUWeHTE HCNONBIOBEAHHWA

Cerea me Tpebyeren
B 0.0 C027 Amm: 00
Emg: 0.0 N:D,13 A 00
Al: 0,80 Q003 Ad: 0,87
. Az 00D -
_-5.:3 0.0 Tn0,00 _-L-n: (1]
43: 0.0 Teogo | (A8 00

Q035 MO30 TID1T Ro098
T 000 TeeD 00 Mo:000
Cr: 18,6

Kk Mblko# mo 3Hauky (yHI1aMeHTa BBIBOJUT Ha 3KpaH TabIuIly ¢ KO UIIMEHTaMH.

C — MecTHast IPOYHOCTH OJKOJIOHHUKA

N — MPOYHOCTH MOJKOJOHHUKA HA BHELICHTPEHHOE CXKaTHE (PacTsKEeHHE)

Q — MPOYHOCTH MOAKOJIOHHUKA MPH OTCYTCTBUU PACUETHON MOMEPEYHOI apMaTyphI

AS — romaas cedeHus apMaTyphbl WM I0CTaTOYHOCTh BOCIIPUATHS O€TOHOM M3rHOaroIero
MOMeHTa 06e3 apMaTyphl ([1s1 0ETOHHOTO CEeUeHUs TIOJKOJIOHHUKA )

Tn — no TpeuHe (MPOIOHKUTENBHOE PACKPBITHE)

Tk — o TpenrHe (KPaTKOBPEMEHHOE PAaCKPBITHE)

[IP — nponaBnvBanue

R — mpoBepka ocHoBanus mol-oii u 2-oii rpymnme [1C

M — mpoYHOCTh IUIMTHOM YaCTH MO U3rHOAIOIIEMy MOMEHTY (HMKHSS CETKa)

Mo — pOYHOCTH IITUTHOM YacTH MO U3rudaroeMy MOMEHTY (OETOHHOE CEUeHHE Ha OOpaTHBIN
MOMEHT WJIM IPOYHOCTbH IUTUTHOW YaCTH 10 U3TMOAI0eMY MOMEHTY (BEpXHsisl CeTKa, IIpH ee
HAJTUYHUH))

CT - CTOMMOCTH CTPOUTEIBCTBA B THIC. PYO.

KoadduunenTs! ucnonp3oBaHus 1Mo TpedyeMoi ATMHe aHKEPOBKU apMaTypHI :

Brm: 0.0 Arm: 0.0

B 0.0 A OO
aen |
A3: 00 A5:00
A3:00 A6 00

,HJ'IS[ HWXKXHETO CCUYCHHUA ITOJAKOJIOHHHKA :
Armm — AHKCPOBKa apMaTyphbl IOAKOJIOHHHUKA IO I'PaHU AB INOAKOJOHHHK



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 paboyero CTep>KHs MPUHUMAETCS paBHOM BBICOTE (PyHIaMEHTa MUHYC
paccTostHuE OT IPaHy MOJKOJOHHHUKA JJO OCH BEPTUKAIILHOT'O CTEPIKHS M1 MUHYC PACCTOSIHUE 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 CEUCHUN IJTUTHOMN 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 PACCTOSIHUS OT HU)KHEH IpaHu
IJIMTHOM YaCTU IO OCU CTEP’KHEH BEPXHEro psifia HUKHEW CETKHU B IIOJIOLIBE.

Pacuer TpeOyemoii anmuHbl akepoBku mpousBoautes mo CI163.13330.2018 ¢opmynsr 10.1...10.3.
[Ipu pacuere npUHATO ApMUPOBAHUE TOPAYEKATAHON U TEPMOMEXAHUUECKH YIIPOUHEHHON
apMarypoii mepuoandeckoro npoduis (kaaccoB A300, A400 u A500). Pacder BeimonHsieTcs ¢
yueToM TpeboBanuii 11.10.3.25 0 MUHUMAaILHOM 3HA4€HUH (PAKTUYECKON JJIMHBI AHKEPOBKH.

KosdduunenTs! ncnoip30BaHus 10 TpeOyeMoil JJIMHE AaHKEPOBKH apMaTyphbl ABJISIOTCA
MH(GOPMAIIMOHHBIMH JJIs TIOIB30BATEIS U HE BIMSIOT HA pacyeT caMoro (yHJaMEeHTa i OCHOBaHHS
(BBIOOD IIPOrpaMMOil OKOHYATEIBLHOIO BApUAHTA).

KoadduunenTs! Hcnosb30BaHus 0TOOPAXKAIOTCS C yUeTOM (aKTHUECKH MOA00paHHOM apMaTypsl ¢
Y4ETOM BCEX KOMOMHANWH 10 3arpyKEHUsIM (E€CITH BKIIFOUSHA HACTPOHKA MEHIO

AOIIOJIHUTEJIbHO- KOHCTPYMPOBATD ITOJAKOJIOHHUK 1 INIMTHYIO YACTD C
YYETOM BCEX KOMBUHAILIMU 11O MAPKE).

9. KocBeHHOe apMHPOBaHNe MOJIKOJOHHUKA

Cerea me Tpefystes I - pacye€T Ha KOCB€HHOC apMHUPOBAHUEC NMOAKOJIOHHHKA.

. HoceeHHoe dpMHPOBAHHE OTONOBKA

WMexogHeie gaHHbIE —————————— ~Cxema

Oronoeok X (mm): {[{NQ]
Oronogok Y (Mm):

MnactiHa X (Mm);

MnAacTMHa Y (MM); _
(023 Wl 3Ep- 100100 ~ | IEN(NITNS m

Harpyzka :

Pezynetatsl pacyeTa
PacyeTHan nnowaak :
Ab,max = 1000 x 500 = 500000 nm2

Pac4eTHoe CONpOTHENEeHWe DETOHE &
Rbjoc = 810,745 1im2

MAX gonycTMMan Harpyasa :
N=243223 71

CeTka He TpedyeTcA




10. Men1o «TpemuHbI»

prrnaﬂnouomsa Ocanka Cefcmika Cxema  Momolls

0.4 {MM) - JoNYCTHMER WHPKHHE HENPOACMAMTENEHOMD PACKPEITHA
0.3 (mm) - JONYCTHMER WHPMHA NPOAOTHMTENEHOMD PACKPEITHA

v BeinonHaTe pac4eT Ha TpewmHoobpasosaHe

BeinonHATE pacHeT Ha TpelwwHoobpasosaHie Ha ocoboe codeTanme (cefommka)



11. Men1o «CeiicMuka u YpoBeHb» u Pejakruposanue

Ocadrka | Celcmuka, ¥YposeHe | Cxerma  lMomowie  Pedokmuposamb I

weHee § Baanos
7 baanos
& baanos

9 baanos

MpyHm Henocpedcmeeryo nod nodowsol dyrdamenma | kamezopuu no celicmuveckum ceolicmean (no CIT 14.13330)
Mpyum Henocpedcmeeryo nod nodowsol dyrdamenma Il kamezopuu no celicmuveckum ceolicmean (no CIT 14.13330)

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

Coopy®eHUE NOSHILUIEHHOZ0 YPOsHS omeemcmasHrocmu (KC-3)
Coopy¥eHUE HOPMOABHOZ0 ¥PosHA omeemcmeerHocmu (KC-2)

CoopyseHUE NOHUNEHHOZ0 YposHA omeemomeesHocmu (KC-1)
2 - MeomexHuveckas kamezopus coopyxequs (mabauya 4.7 CMT 2213330.2076)
Cnpaska

Modowea fyHAamMerma © NOSLILUEHHOD LUIED OXOEE MOCITIBI
0 - Kosahguyuenm mperus nodowes no ocHosaHue (0 - npuHame 0smomMamuyecku)
Asmomamuvecku Jobaansme Bokosyro cLuay om noaesHol Npu nposepke Ha cdeuz

Koopexmuposame yon 8HYMPEHHEZ0 mperus zpyHma @ no domyae 6.48 CM22.13330.2016

basnbl 1 kaTeropus rpyHTa 3a1at0Tcs JUIsl IIOIAAKH CTPOUTEILCTBA.

YpOBEHb OTBETCTBEHHOCTH 3aIIOMUHAETCS MIPOTPAMMOM [T KaXX/10i Mapku GpyHIameHTa.
KoppekTrpoBka yria BHyTPEHHETO TPEHHs! BBIIIOIHSIETCS, €CIIM 3TO BEIOPAHO M0JIb30BaTENEM, IPU
pacuere o popmyiam 6.49. u 6.50 CI122.13330.2016. [Tpu mpoBepke ycimoBus 5.5
CI122.13330.2016 xoppeKTUpOBKa 3HAYEHUs yIJIa BCET/1A BBIIOJIHAETCS.



Cxemo  MMomowe | Pedokmuposame

I Lol

DBwaA noAesHos HAzpysKa gn

Memod pacwema yznosoee Gmax U ompwea nodowes (npu Mb = 0 Ma = ()

¥uroxcume Ho kKo3PHULYUEHM SHAYEHUS HOZPY30K MEKyWED Mapku gyHOaMeHma
Yuuomume sa (-1) sHaverue Hazpysku (P) mekywed mapru dyrdamMerma
¥uroxcume Ha (-1) sHaversus Hozpysok (M, T) mekywed mapku gyHdamMedma
Yuuowume snoverus Ma mekyweld mopru Ha sadorsel kospduyuerm

¥uroxcume sHauerus Mb mekyweld mapku Ho sadaHael koad@uyueHmm

MAX donycmumas ocadka

MAX donycmumel kped

MMoseprymb Hazpysku Ao 90 zpadycos no wacosol cmpenke

MosepHyme Hazpysku Ha 90 zpadycos npomus wacoeold CHPEAKU

MunumaseHbil duamemp & NODKOADHHUKE, MM

Crmoumocme MOMEpUGADS U CMpoumeasHex pabom

Mpucsoume no acem mapkam A B min = A B ¢ dukcayueld pasmepa nodolies!
@ Copmamenm npumeHsemol apmamypel no duaMempam

BexmopHoe croxeHUE HOZPY30K 0AR MEKyLWED MOpKL

Ommerume GUKCOUURS S0EX M OK

ij HMeughopmayuonHas mabauya

MeHI0 103BOJISIET PE€IaKTUPOBATH .

- st Bcex PCY tekymield Mapku 3HaueHUE OOIIEH MOJIe3HOM HArpy3KH

- MeTO pacueTa yrioBoro Gmax 1 oTphIB MOJOLIBBI Cpa3y Ul BceX (pyHIaMEHTOB
- 3HAYEHUS HArpy30K Ha QyHIAMEHT TEeKyIIeH MapKu

- 3HayeHne MAX 10nyCcTUMOH OcaJlki U KpeHa JUlsl BceX MapoK (yHaMEHTOB

- HampaBJICHUE HAarpy30K Ha GyHAAMEHT TEeKYIIeH MapKu

- MUHUMAaJIbHBIN TUaMeTp B MOJIKOJIOHHUKE Il BCEX MapoK

- pacleHKH Ha CTOMMOCTh MaTe€pHajIoB U paboT

— PaspaboTka rpyHTa 3a 1000m3 — — BeiBos rpyHTa 3a 100 ToHH BetoH 3a 1m3
; 7 | CronmocTs Ha3wm [Ha5ma [Ha 10 km [Ha 15 km B10 [B125|B15 [B20 [B25 [B30 [B3s [B40 |B4s [Bso [mss [meo |
0 598 | 833 1421 1666 571 | 592 | 612 | 653 | 674 | 697 | 720 | 748 | 975 | 1077] 1178 1280
1
2 - TPkl O W Be p thyHm; Ta 3a 1m3
3 06
4 [¥ YuWThiBaTh BLIBOS rPYHTE Ha SR ﬂ r Bb.ﬁ:.;:zfﬁfm Ao 3m3 |ﬂ95 M3 |-ﬂ"'—l 10 m3 |-q"-'25"‘3 |E’D“9525”3|
< p— 340 [270  [214  [157 {138 ]
& [~ YuWThIBaTh BOGONOHIKEHHE
7
~Np
VeTpoi i 3a 1000M3 | MaTep i 3a M3 | ApmaTypa sa 1T | Knacc GeTona nogb [ Kosma. [ 32 1003 rpytTa |
480 [ 14 | 7700 |10 | 5,44| 2500 |

- COpTaMeHT HpHMCHHCMOﬁ apMaTtyphbl 110 JuaMeTpam




CopTareHT

EW 8 10V 12V 14V 16 18w
W 22V :J/W 2V 2

.......

BekTopHoe cii0KeHHe HATPY30K [T03BOJISIET BBITIOJIHUTD CIIOKCHUE HArPY30K 10 hopMyIiam:
Tb = kopens (Th*Th+Ta*Ta) u Mb = kopers (Mb*Mb+Ma*Ma),
npu 3ToM npuHuMaetrcs Ta=0u Ma =0

Menro PerakTupoBaTh Takxe MO3BOJISIET OTMEHSTD (DUKCAIIMIO BCEX MApPOK U OTOOpaxarthb
MHGOPMALMOHHYIO TaOIULLy :

War 5 MAX d & nnuTe no MAX d B nnuTe no MNde
Ty . MoayWKa TMoaBeTotika,
TPEHA A HIKH./BEpX. rpank B HikH./Bepx. NOOKONOHHMKE, W‘;T "‘;2‘ e m"ﬁe
ceTka, MM ceT’a, MM MM

MAX [ &
R




12. Ocanka u KpeH

OKHO HACTPOEK pacyeTa OCaIK! M KpeHa:

KoTnosan
[] BrinonuaTh pacuet ocagkm Mlpu pacueTe ocagki

[[] yunrrizats Bnuakne
COCEAHIX (YHAAMEHTOE

[[] Brinonnate pacuer kpena TMpUHATL PESMEDLI KOTIOBAHE B

—. Mnaxe Gonblue pasMepa NoGOWEk
=" (nogfeToHkn) hyHAaMEHTa Ha
3HaueHne Dk

["] BuinonnaTs pacuer npocagku

Paguyc 30HbI ENUAHAA |

Snaveqne Dk, mm . |0

MpUHATL PasMEDs KOTNOBAHA B
1.3 () nnaHe no 3aEHHLIM SHAUEHUAM
Lk (gnuna) u Bk (wmpuxa)

Hopmartue
CHull 2.02.01-83
Cn 50-101-2004
o CNM 22.13330.2011 K2:|2

3nauexue Lk, MM |0

3Havenue Bk, mm: |0

R = Rmax 3anoMUHaTE pasMepsl
0 KOTNOBaHa MHEMBWIYANLHO gna
BCEX MEPOK ByHAAMEHTOB

YYWTHIBATE PasyNNOTHEHNE
IpYHTa Nph paspaboTke
KOTNOBaHA (Tonsko gna CM)

Ona rpydTos | Tuna no
NPOCAA04HLIM CEOHCTEAM
BHINONHATL paCYET
NpOCaAkK 0T cOGCTEEHHOMD
BECa IPYHTA HIKE OTMETEM
¥rB

BINONHATE PACYET DCAAKN
[C] u kpena wa ocoboe
coueTaHne (ceilcMuka)

OTobpaxaTe B 0CHOSHOW Tabnuue MAX sHaueHwe ocagkm

Hafyxamwwmne rpyHTel | o

I:l CunTaTk ycagky Haly=awwero
rpyHTa Hume ¥YTB

D SHaYeHWe ycagku gofaenATh K
SHEYEHNID DCARKH

¥ A
| K SHAYEHWID DCAZKN
Huztiow rpaduuy Habfyxanua
—. MPHHATE ANA CIy4an
= wngmneTpayun enaru ( Gz tot =
Psw }

) TIPHHATE 38AHKYI0 HIKHIOK.
' rpannuy Hafyxanua

OTHOCHTENLHAR OTMETKE
380aHHOI HUXHER
rpaHnysl Haby=anua,m: | 0,0

Tb

~y TIPMHATE SARAHHYID HIGKHIDID rPaRNLY

~' nabyxaHus Hu#e (-} unu Bbiwe (+) ¥TB

PaccTosHue ao HkHedl
TRaHNLLY HaByXaHus oT
YIB,m: 0,0

[] 3amaunsaue nokanshoe

AnuHa yqacTra
NoKanbHOM
samaqnsanna Lw, mm: |0

LUupuHa yuacTra

NOKaNEHOM
samaunsaHna Bw, mm ;|0

MpUMEHUTE ANA BCeX

13. DxkBUBaJIEHT KPYIJIOro (pyHAaMeHTa

X]

=" JKBHMBAJIEHT Kpyraoro hyHaameHTa

JaHecTH B Amin 1 Bmin |

Mnowank (S.u2)
A'B=Pi'D'Di4 =126
MomeHT conpoTHBENEHHA NRoWanl nogomwes! (W, m3)
A'B'BI6=Pi"D'D"DI32=6.3
BeeguTe sHaqeHWe D (guameTh nogow se), DYHLSMEHT © MR AMOY MansHON

NoAoW B AxB MWMEST TEKYID HE NI0WALE M MOMEHT CONPOTHETEHKA
nogo W Bkl PacYeT dYHASMEHTS MPOKSEoLMTE Ha M W Th sLons B

B nmporpamme peannzoBan pacuet pyHIaMeHTa ¢ KPYTJION B TJIaHE TOIOIIBOM, HECMOTPS Ha 3TO C
MOMOIIBIO JAHHOTO MOJTYJISI MOKHO TIOJ00paTh pa3Mephl MPSIMOYTOIbHOM MOOIBEI C




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

14. Cxema pacnosoxenusi pyHaaMeHTOB

EEEECDEEEEEEEEE I EENJEENEEEDNE

[7] PucoBaTs Ha paspesax dysaament (] YuurwimaTh cron Smikaiiuwx ckeaxun [ ] 3d nepenextuea [ ] 3 rpyWTH  CropocTs spauesia
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3a)1aB Ha CXEME€ CKBaAXXHWHbI U q)yH[[aMeHTBI, MMOJIB30BATCJIb MOKET IOJYUUTh PE3YJIbTAT pacycTa

OTHOCHTEJIBHOM Pa3HOCTH OCAIO0K JIIsl 33IaHHOU TPYIIIbI (PYHIaMEHTOB M IIPOBEPKH BBITOJTHEHHE
TpeboBanus ycinoBus (5.5)

M = (tggy +oy L P, (5.5)
mo CI122.13330.

Takoke mporpaMma Mmo3BoJIseT:

1) aBTOMATHYECKH OMPENCIUTH OJIMKANIIYI0 CKBOKUHY VIS KQKI0H Mapku QyHIaMeHTa U
MIPUCBOUTH €€ MapKe JUIs pacyera

2) TMOCTPOMTH TOPU3OHTAIBHBIN pa3pe3 U BEPTHKAIBHBINA pa3pe3bl M0 TPYHTOBBIM CJIOSM C
OTOOpaXEHHEM MPOSKTHPYEMBIX (PYH/IaMEHTOB

3) co3/1aTh UCKYCCTBEHHYIO CKBXKHHY

4) 0T0Opa3UTh TPEXMEPHYIO MO/ICb (YHIAMEHTOB U IPYHTOBOTO MacCHBa

5) HOCTPOHTH TPEXMEPHYIO MOZENb KOTJIOBAaHA C MOACYETOM 00beMa ISt KaKIO0TO
pa3pabaThIBa€MOr0 THIIA TPYHTA

6) BeBect B AutoCad rmiaH KoTioBaHa

7) BbIBecTH B ReVit pyHmaMeHTBI M TPYHTOBBI MAacCHB

[IBeToBOE OTOOpakeHNE PYyH/IAMEHTOB Ha IIJIAHE :
[l
1 |

gr (4 o] =
] nin T nin : 0041 T - BBIIIOJIHEH MOJIHBIN pacucT (I)yH)laMeHTa (I_IBeTOM
IMOKa3aHbl HANXYAIINEC KOB(I)(I)I/II_II/IGHTLI I/ICHOJ'IBBOBaHI/IH).

- BBITIOJIHCH PACUCT TOJIbKO pa3sMEPOB IMOAOMIBBI (I)YHI[aMCHTa



~ - pacuer (pyHJaMEHTA HE BBIIOJIHEH

]
- co3manue 0a30BbIX ToUeK. ba3oBas Touka 1Mo CyTH siBisieTcs nmepeceueHueM oceid X u'Y
MECTHOM CHCTEeMBbI KoopauHaT. [lepen TeM Kak 3a7aBaTh 0a30BbIe TOUKH I0JIb30BATENb JOJKEH KaK
emMy ynoOHo BeIOpaTh MecTo ¢ Toukoi 0,0 Ha Oyayieit cxeme U 3a1aBaTh KOOPIMHATHI 0a30BBIX
TOYEK OTHOCHUTEIIBHO 9TON HYJICBON ToOuKH. DaKTUUECKHU HYyJIeBas TOUKA ABJISCTCS MEPECEUCHUEM
oceil X 1 Y IJIaBHOM CUCTEMbI KOOpPAMHAT. B nocnenHel KOJIOHKE MOKHO 3a7aBaTh IOBOPOT
(byHIaMEHTOB, OCCH, TOTOJHUTEILHBIX 00BEKTOB BOKPYT 0a30BOi TOUKH, MPUBSI3AHHBIX K ATOM
6a30Boii TOUKe.

MpAaMeEHHTE

MoBopoT Gaz0B6IX TOYEK, CKEAHMH W BbiCOTHBIX
OTMETOK Ha 3aGaHHbIA yron

KoppekTupoBka koopguHaT X MY Bcex 0a30BbIX TOUSK HA 384aHHOE 3HAYEHWEe

B okHe 6a30BBIX TOYEK BO3MOXKHO BBITIOIHUTH TTOBOPOT 0a30BBIX TOUEK, BHICOTHBIX OTMETOK U
CKBa)KMH Ha 3aJIaHHBIN YroJl BOKPYT TOUKH ¢ koopauHaTamu 0,0. Tak:ke MOKHO BBIIIOJIHUTh
CIBHMIKKY BceX 0a30BBIX TOUEK Ha 3aJJaHHbIC 3HAYCHHSI IPUPALICHIS KOOPIUHAT.

- 0CHu

- CKBA>XXWHBI U BBICOTHBIC OTMCTKH



=3 =

CHBEaMMHBI 5 %lg
182 1 14245
183 1 33114
134 1 52135
185 1 72008
185 1 95008
187 1 125408
188 1 145340
189 1 165271
174 1 324
175 1 23514
178 1 43004
177 1 72004
178 1 95004
179 1 125404
180 1 145344
181 1 165274
166 1 1194
167 1 24004
168 1 43004
169 1 71804
[] DTofipaxat Ha cxeme 0TMETKY YCTEA [[] OmoBpaxats Ha cxXeme 0TMETIN 0THOCHTENHBIMA
MNepecTaBUTh 3HAYEHWUA X 0 Y CKEAMWUH m
MepenpHEAsKa CKEAMMH K Qpyrol DasoBon Touke 2308k HE CHEME CKEaXMHY NpuMeHHTE

PARNETNN - ny1st cKBaskUH 3arpy3ka KOOPIUHAT U3 (aiilia ¢ JaHHBIMH 110 T€0JIOTHH — Ooliee
HOJIPOOHO CMOTPH pa3ziell IOMOLIY 3arpy3Ka JJaHHBIX 110 Fe€0J0ruy U3 daiina

PARYTINN - 3arpyska BHICOTHBIX OTMETOK penbeda U3 TEKCTOBOro (aitna. dopmar ¢aiina :

B ormeten_dwmpan.txt - BrokHoT

daiin MpaBka ©opMvaT Bua Cnpaeka

F434.04 -575.29 A
178.548 705.097 116.709

101.761 Tee.593 1le.302
103.228 Te8.188 117.187
104.923 770.194 117.376
113.688 T775.893 117.406
114.984 T7e.106 117.062
118.77 7TTT.T717 1le.358
123.402 780.04 1l16.106

CTp 1, cTnb 1

B Hagane cniricka KoopAMHAT HEOOXOAMMO yKa3aTh pUpalleHre o koopauHate X u Y, KoTopoe
OyneT 100aBIATHCA K 3arpyKaeMbIM KOopJuHaTaM. Bo BTOPO#i 1 MOCIENYIONINUX CTPOKax
yKa3bIBAIOT KOOpAWHATHI X , Y ¥ BBICOTHYIO OTMETKY TOUKH. UHCIa MOTYT pa3iesaTcs 3ansThIMU
WM pa3aenurensiMi Tadynsuuu. Tabnniia nporpaMMoii HCIIOJIb3YeTCs TOJIBKO 71l OTOOpakeHUs Ha
CXE€ME BBICOTHBIX OTMETOK.

MepecTaBnTh 3HAYEHWA X 0 Y CEEERHH - o6MeH 3Haverui X 1 Y

MNepenpUEASKA CKESHMH K rod GasoB0d TOYKE .
s . S - nepecueT 3HadeHU X u Y IpUMEHUTENbHO K

HOBOI 0a30BOM TOUKE

SEHEH:HECNQWECKEEXHHY

- 3aIaHUC TTOJIOKCHHUA CKBAXXUHEI HA CXEME KYPpCOPOM MBIIIKHU

- IPUBSI3KU (PYHIaMEHTOB



- IPUBA3KW JHA I10Jb30BAaTCIbCKHUX KOTJIIOBAHOB

IHEEEE S
|. . - oToOpakeHne nHMOpMaIUU IO MapKam
B

=2l - mpopHCOBKa CKBaKHH, 0a30BBIX TOYEK, OCEH

H - 0TOOpa)keHUE PacCTOSHUA OT OCU MOAOMIBBI PyHAAMEHTa 710 ONKaiIIeld ocu 3AaHus

- IPOPHUCOBKA JHA ITOJIB30BATCILCKUX KOTJIOBAHOB

- 0T06pa)K€HI/I€ IJIaHa KOTJIOBaHa
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! - BbrunciaeHne MAX OTHOCUTENIbHOM pa3HOCTH OCaI0K JUIsl 33JaHHBIX POCTBEPKOB (Ha IUIaHe
oToOpaxaercs KpacHo! auHMeN). [Ipu 3HaueHnn Gosee HyIsl mporpaMma Mpeaaaraet BbIMOJIHUTD
BBIpaBHMBaHME ocaloK. [Ipu cornmacum oTKpsIBaeTCs HOBOE OKHO :



£ BhIPaBH HEBdHHE OCAN0K

[1] - bLU12 [2] - BlM5-necTHAWA pRO B
Amin = 0.5 | Bmin = 0.6 Amin = 0.6 | Bmin =08
A=12|B=12 A=09|B=059
Ocapka = 227 Ocagra=2.4
OTH.pazH.ocagor = 0.00452804358 OTH.pasH.ocagok = 0.00452304358

MakcumansHo gonycTUMaA OTHOCHTENEHAA PasHOCTE OCag0kK: h.EIEI-'-t

BrINONHUTE NEPECUYET MIYHAAMEHTA ¢ GoNnblwel ocagroi |

[Tonmp30BaTenb MOKET 3a/1aTh TPEOyEeMYIO pa3HOCTh OCAI0K U 3aITyCTUTh HOBBIH MOJI00P pa3MepoB
nojouBbI hyHIaMeHTa ¢ Oonblieit ocaakoil. [Tocne mogdopa MUHUMAIBHBIE pa3MephI MOAOIIBBI
Amin u Bmin nporpaMmoii aBTOMaTHYECKH KOPPEKTUPYIOTCSI U MM TIPUCBANBAIOTCS 3HAUCHHUS
MOJIYYE€HHBIX Pa3MEPOB MOJIOIIBHI.

JIisi MCKITIOYEHUsT KaKOM-TM00 MapKH 13 pacdeTa Ha OTHOCHTEIBHYIO Pa3HOCTh OCAI0K B TaOJIHIIE C
KoopauHaTaMH (pyHIaMEHTOB MpU yKazaHUU 0a30BOM TOYKU HEOOXOIMMO OCTABUThH 3HAYOK ‘*’
rocsie HoMepa 06a30Boi TOUKHU, HarIpuMep: 6*.

n- poBepKa BhIMoIHeHus TpeboBanuit yciosus (5.5) CI122.13330.2016. [dns uckimoyeHUs
KaKOH-TM00 MapKu U3 MPOBEPKH B TAOJIUIIE C KOOpIAUHATAMHU (YHIaMEHTOB IIPU yKa3aHUU 0a30BOM
TOYKH HEOOXOJIMMO MOCTaBUTh 3HAUYOK ‘#’ 1ociie Homepa 0a30BOi TOUKH, HanpuMmep: 6#.

. - IpOBepKa nepecevyeHus: GyHIaMEeHTOB Ha CXeMe

- I0Ka3 JUHUAMU OJbKaleil ckBaXXUHbI s Kax a0l Mapku. [Ipu oOHapykeHuu ams
(dbyHaMeHTa 33/1aHHON He OiMyKalield CKBaKMHBI pOorpaMMa MpeoKUT epe3a aTh CKBaXKIHbBI
aBTOMAaTUYECKHU.

[
g - OTO6pa)KeHI/Ie AOIOJHUTEJIIBHBIX HAI'PY30K Ha YCTYIIbI (bYHI[aMeHTa U AOMMOJTHUTCIBHBIX
IMOJIC3HBIX HAI'PY30K.

- 0TOOpa)keHUe IPaHUIIbl 30HBI BIUSHU Ha GyHIAMEHT NpH pacueTe ocaaku. [lpu
0TOOpaXEHUH BCEW CXEMBbI PaCIONIOKEeHUs (PyHIaMEHTOB 0€3 YBETMUYEHUSI U BKIIIOUEHUS PEeKUMa

p

yBeIMYEeHHs] KOMAHI0H * |, IpM HaBeJEHMH yKa3aTels MBI Ha (yHIAMEHT, TPaHUIA 30HbI
BIUSHUS Ha QYHAAMEHT I0/IcBeunBaeTcs Ooee KUPHOH JINHUEH.

‘ﬁ‘ ‘n - 0T06pa)KCHI/IC IBCTOM I'PYHTOBBLIX CJIOCB Ha 3aJIaHHOM I10JIb30BaTEIEM OTMETKE

- OTO6pa)KCHI/IC IBETOM I'PYHTOBBLIX CJIOCB Ha 3aJIaHHOM T10JIb30BaTeIeM OTMCTKE, TP 3TOM
HH(bpaMI/I MOKa3bIBAETCS TOJILIMHA CJI0S OT 3aJaHHOM OTMETKH BHU3.

Ecnu 3a1anHas 0TMETKA HaXOAUTCS HUKE MOJIOMBBI (DyHJaMEHTA MITH OTKIIIOUEHa HaCTpoiKa
«PucoBaTh Ha pa3pe3ax (pyHAaMeHTbI», TO GYHIAMEHTHI Ha pa3pe3ax He 0TOOPaKarOTCs.



- Oenblil mepevyepKHyYTHINA KBaJIpaT 03Ha4yaeT, YTO OTMETKA JaHa BbIIIE YCThs WM HUXKE JTHA
CKBa)XUHBI.

|E- MIOCTPOCHHUE BEPTUKAIBHOIO T€0JIOTMUECKOro paspesa. [Ipu nepemeniennun ykasarens
MBIIIKH [IPOTrpaMMa aBTOMATHYECKU UIIET JBE ONmKailline CKBaXXUHbI K TOMY MECTY, T
pacrnoiokeH Kypcop (Ipu 3TOM UCKYCCTBEHHO CO3JaHHBIE CKBAXXUHBI HE YUUTHIBAtOTCs). Enn
HACTpPOIKa «YYUTHIBATH CJIOU OJIMKANIINX CKBAKUH BBIKJIIOYEHA)» WM BIUAIOIIAs CKBOKUHA
TOJIBKO OJIHA MpOTrpaMMa yKa3bIBaeT TOJIbKO OJIHY CKBaXXHHY. [lociie KirKa MBIIIKY ITporpaMmma
pHUCYeT pa3pes:

2 Cxema pacnon

KEHHA (YHIAMEHTOR EE|E|

[¥ Y4uTHIBETE CoW BIOKAIWIX CKBAXHH

Cxs. 8085 Cxe 5078

wyrnauerT 11A (sepx 1,12, ez 4,12)

FaccTomeue uesay cxessmaun 42, T85u

Ecnu KUK MBIIIH TPUXOIUTCS Ha H300paskeHre GyHIaMeHTa, TO Ha Te0JOTHYECKUi pa3pes
HAHOCHTCS pas3pe3 GpyHaamenTa (IIPH YCIOBHH, YTO PACUET pa3MePOB TOIOIIBEI (GyHIaMEHTa
BBITTOJTHEH).

Brumanue! I'eonocuueckue paspesvl nNpocpammoil Cmposimes ¢ y4emom pasHo2o Haniacmo8aHus
2PYHMOB NO BbICOMHBIM OMMEMKAM. B ciyuae, eciu 6 ckeasicunax ecmpeuaromes Hecosnaoaiowue
CILOU UL OHU PACNOJIONCEHBL 8 PAZTUUHOM NOPIOKE HEOOXO0OUMO NPOBEPSINb NPABULLHOCTIb
NOCMPOEHUsL PA3PE308, CEEPSISICH C 2E0L02UYECKUM OMUEmOoM, M.K. ANOPUMM NPOSPAMMbL MOICEM
He co8nadams ¢ MHEHUeM 2e0/10208. B smom ciyuae neobxooumo cozoasams UcKyccmeeHHble
CKBAJICUHBL U PEOAKMUPOBAMb UX, NOCILE Ye20 NPUOasams um Cmamyc paboueti CK8aANCUHbl —
nepeumeHo8ams, yopas u3 Ha36anuUsl CUMBOI « *», 1ubo cpaszy co30ams OONOIHUMENLHYIO PAOOUYI0
ckeadicuny. Coz0anue OONOIHUMENbHBIX PAOOUUX CKEANCUHBL NO360TIAEM NPOSPAMME 0OCMOBEPHEE
CmMpoums 2eon02uyecKue paspesui.

- CO3/IaHHE UCKYCCTBEHHOM CKBAKMHBI. VICKYCCTBEHHAsI CKBaKMHA CO3[1a€TCS HA YCMOTPEHUE
M0JIb30BATENs B CIIydae, €M MO/ MOJOUIBON (yHAAMEHTA IPYHTOBBIE CJIOHM PACIIOIOKEHBI OTIIMYHO
OT CKBa)XMHBI K KOTOPOH MpUBs3aH GpyHAaMeHT. PacnonoxeHne rpyHTOBBIX CIOEB MO KaXKIbIM
(GbyHITaMEHTOM MOKHO MPOCJIEUTH, BHIITOJIHUB B IPOrpaMMe T'€0JIOrHUecKUe pa3pe3bl KOMaHA0M

E. K nmenu co3gaHHOM HCKYCCTBEHHOW CKBaYKHUHBI JOOABIISIETCS CUMBOJT «*).

OxHO pa6OTBI C UCKYCCTBCHHBIMU CKBa)KMHAMMU:



Mapka dyHgameHTa CreaxmHa Nog, o aoLwsoi JpBasnTe MCK. CKEIXWHY

ABTOMATUYECKN COSOABATE CKEZXMHE! TONEKO

ECIN O5E GMKEALNE CKEEKMHDI MMEDT 0
OIMHEKOEYID NOCNEA0EATENBHOCTE Habopa
rPYHTOBLI SNEMEHTOE

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

He cosnasats MCKyCCTEEHHYH CKEZNMHY,
ECN1 YXE ECTb CKEZXKMHA OT LIEH

nonou.ﬂuHapacc’mn—mHeSoneT:aLl:nm):

OEHoBrTe Tabnuuy

B Tabnmiie orobpaxaroTcst Bce Mapku (hYHIaMEHTOB. 3€JICHBIH IIBET CTPOKH O3HAYACT, YTO HA
3aJ]JaBA€MOM B 3TOM OKHE PAacCTOSHUM L OT IleHTpa moJoniBbl GyHIaMEHTA IPUCYTCTBYET
CKBa)KHHA.

“

- CO3JaHHuEC HCKYCCTBGHHOﬁ CKBa)XHNHbI
IIOJIb30BATCJIEM Ha CXEME€ YKa3aHUEM KypCopa MbLIIIH. I[J'I}I BbIXOJa U3 pEeXKHUMa IMOBTOPHO HAXXMHUTE

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

AETOMATMYECKW COSOIEATE CKEIXMHE! TONEKO

ECnK gBe DMafluMe CHEEXMHB] MMEHD T D
OOMHEK0EYH NOCNeqoEaTENEHOCTE Habopa
rpPYHTOBLI 3NEMEHTOS

[Tpu HaMMYMK TaJTOYKN UCKYCCTBEHHBIE CKBAKUHBI OYIYT CO3/JaHbI, €CIIA K TOYKE CO3IaHMs
HCKYCCTBEHHOW CKBKWHBI OJIIDKANIIINE 3a/laHHBIe CKBRXKUHBI IMEIOT OJMHAKOBBIN HA0Op CII0EB:



Cure.44
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CFEAXHHA

CYTTIMHOE

[Tpu OTCYTCTBUM TraJIOUKHU UCKYCCTBEHHBIC CKBAKUHBI OYIIYT CO3/IaHbI TAKXKE, €CITU K TOUKE
CO3/IaHUS UCKYCCTBEHHOW CKBKWHBI OJIFDKANTIINE 33 JaHHBIC CKBAKUHBI HE UMEIOT OJTUHAKOBBIH
Habop CJIOEB:

Cxe.44 Cue. 23

HCEYC. CERAXHHA

CYTIIMHOE

B stom CJ1yda€ UCKYCCTBCHHAsd CKBaA)XMHA BKIIIOYACT B cebs Bce TPYHTOBBIC CJIOH, BCTPEUYAOIIHUECS B
COCTaBC IBYX OMMKAMIINX CKBAKHUH.
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¥=4 - MPpOCMOTp 3aJaHHON paboueit 00IacTh
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== - IPOCMOTP BCEH CXEeMbI PaCIIOI0KEHUS PYHTaAMEHTOB

ke

»*4| - 3ajaHNe HOBOM paboueil oonactu. 3aganue pabodei 001acTH MO3BOJISIET MTOJIH30BATEIIO
paboTaTh HCKIFOYUTENHHO C PYHIAMEHTAMH U CKBOKUHAMU, PACTIONIOKEHHBIMU B 9TOW 00JIaCTH.

BHUMAHME! Ilpu 3TOM Takue KOMaH/Ibl KakK:

HEED B0 EEE

UTHOPUPYIOT (PYHIaMEHTHI i CKBaYKUHBI, PACTIOJIOKEHHBIE 32 MpeieiaMu pabodel 001acTH.

=
= - Ta0yIMIA TOTIOJIHUTENbHBIX 00BEKTOB. OOBEKTHI MOXKHO MCIIOJIb30BAaThCS HA HAIJIATHOCTH
otoOpaxkeHust cxeMbl pyHnameHToB. OOBEKTH HUKAK HE YYUTHIBAIOTCS IPOTPAMMOM IIPH pacyeTax.

| - yBeJIMYeHHE MaciTaba n300paxxeHus (JeBasi KJaBHUIlla MbIIIN) U YMEHbIIEHHNE MaciliTada
n300paskeHus (IpaBasi KJIaBUIIIA MBIIIH ), CPEAHSS KJIABHUILA MBI (KOJECO) MO3BOJISIET IBUTATh
n3zobpaxenue. Eciu cxema CmamtaOupoBaHa, TO OCE OTKIIIOUEHHS PEKUMA MacIITaOupOBaHUs
n300pa’keHNe MOKHO TaK)Ke MePEMeIaTh, YISPKUBAs JIEBYIO WIH CPEIHIOI0 KIIABHUIITY MBIIIIH.

|
[Tocne BbIMONHEHUS KOMaHA == | =—" 1Ipu HaBEJCHUH Kypcopa Ha (yHIAMEHT ero H300pakeHnue
BbIJIENIAETCS. B 3TOT MOMEHT Ha)kaTHEeM JICBOM HITH MPABOW KIABHIIH MBIIIH MOKHO aBTOMAaTHYECKU
NEePEeHTH K TEKyIIeH MapKe B TJIaBHOE OKHO ITPOTPAMMBI, THO0 B TAOIUILY ¢ KOOPJHHATAMU

bynnameHnTa.

AL
v | - BBIBOJ CXEMBI (pa3pe3OB o CXCMC) B BUJIC YCPTECKa B aBTOKAX — CMOTPHUTE
CaMOCTOSITEIIbLHBII pasacs moMoum

[Ipu HaBeeHUM yKa3aTess MBIIIY Ha U300paskeHue pyHIaMEHTa Ha cXxeMe 0e3 yBeITMYeHHUsI 110
KJIMKY JIEBOM MJIM MPaBON MBIIIA MOYXHO OBICTPO NEPEKIIOUNUTHCS B OCHOBHYIO TaOJIMIly UITH
TabJIMIly ¢ KOOpAUHATaMH (PyHIaMEHTOB.



(=28

- IOCTPOECHHE TPEXMEPHON MOJIEIH IPYHTOBOI'O MaccHBa U PyHIaMEHTOB

ERNEEBDRE @ ors NE

PHCOBATE Ha PAZpesax dyHAaMEHT VuuTeisaTs cnou Gninkaiwie ckeaxin [ | 3d nepcnerTiEa 3dPYHTH  CROPOCTS BpaWEHNS: Tonwwra niai:




. - oToOpakeHue TaOIUIIBI C TEOJIOTMYECKUMH JIEMEHTAMH U HACTPOEK TIOCTPOCHHS
TPEXMEPHBIX MOJIENEH

Npysm 3D
[C] 3d cema ropusontanstas @ 3dcema [ MosepwtocTs

| ] Liser

W32 (vac_rn}
W33 (cyrn)
Mra4e (gpecea)
Mr35e (weieHs)
|36 (nopd)
37 (nopd)
WMIr32e (Hac_rn}
MIr31e (Hac_wed)
Mr33e (cyrn)

EEEEEEEEEEEE

IpyHT ofp zacein

[C] Tpeyronexan cemwa [ Monyrona B B Ceer

TouHocTe nocTpoeHWi, rm - 10
War cxanmposarma, tm 0 2000
OroBpaxats eyHaaments (B
— ¢ CTpoMTE 3a0aHHEIE KOTNoBaHE! ||
E E CTpowTe KoTnosaH anA dyHaameHTos B9

woTnosaH | woTnosaw | 1ONWMHA nogroToskd v 100

0TCcTyn rpaHWULl KOTNOBHE 0T Kpan nogowselrMm: GO0
¥ron oTkoca koTnoBaHa B rpagycax: 45

TonwmWHa ceTrm:

MpozspaudocTe rpyHTa: I




[] 3d cenca ropusonmansran 0TOOpa)KeHHE TOJIBKO FTOPU30HTAIBHBIX IPaHEH 3]IEeMEHTOB IPYHTOBOTO

MacCCHBa.

v o
Jee™a  _ oro6pakeHue rpaneit SMEMEHTOB IPYHTOBOTO MACCHBA.

[ Teeyronshan cemea 0TOOpaKeHHe TPYHTOBOI'O MACCHBA CMOJIEIIMPOBAHHOIO TPEYTOIbHBIMH

Ipru3MamMu. HpI/I MMOCTPOCHUHN MACCHUBA JaHHBIMHU 3JICMCHTAMU IIPpOorpaMMa yuyuTbIBACT
HNCKYCCTBCHHBIC CKBAXXMHBbI, B OTIIMYHUHU OT MOACIU HOCTpOCHHOﬁ YCTBIPEXYTOJIbHBIMU IIPU3MaMH.

[] Monytona 1§
B Ceer

- B pCXKUMC IMOCTPOCHUS KOTJIOBAHA U3BMCHCHHUEC OTTCHKA LIBETA OTKOCOB

- oToOpaskeHue 3d-MOEIH C y4ETOM OCBEIIECHUS

L] Toseprocms _ oToOpakeHHe MOBEPXHOCTU TPyHTA. JlOCTYITHO U OCTPOCHUU TPEXMEPHOTO

MaccuBa rpyHTa.

A Cewpooooxewngywavesmos
CEEEEEREEREEERE T EENIEEEEEBELNE @ o

PHCOBATE Ha pazpesax dyHgaMeHT YunTnisaTs cnou Gnioxaiiwiex ckearmm || 3d nepcnexTuea 3d rpyHThl  CKOPOCTG BPaIWEHNA: TonwvHa nuHuA:

CTpOMTE S3AEHHEIE KOTNOESHE I:l
- HOCTPOCHHUC 3aJaHHBIX KOTJIOBAHOB I10 KOMAaH/I€ .

CrpouTs KOTNOBEH ANA KEKAOTO EYHASMEHTS - IIOCTPOEHUE KOTIOBAHOB [UIS KaKI0ro (PyHIaMeHTa Ha

CXEMC.

Yron oTKoca KoTnoEaHa B rpamyca:: |45 .
- YroJ OTKOCa 3a1aeTcs OT TOPU3OHTAIBHOMN

MTOBEPXHOCTH.

o

- —

- 3arpy3uTh (aiii ¢ TpexMepHoit Monenbo (3d-rpyHT) win 2d KOTIIOBaH.

- coxpaHuTh (a1 ¢ TpexmepHoit Mozesbio (3d-rpyHT) win 2d KOTIOBaH.



- 0OTOOpaXkeHHe PEe3yJIbTATOB MOJICUYEeTa 00beMa pa3padaThIBAEMOT0 IPYHTA.

il-"‘ - IOCTPOCHUC TpCXMCpHOﬁ MOACIN KOTJIOBaHA

EEEENEEEEE IR EENNBEEDNE &= < mrE
PUCOBATE Ha PA3DE3AX DYHOAMEHT YUNTBIBATE CNOW BRibxaliun: ckeaxaH | 3d nepcnexTusa 3drpyHThl  CKOpOCTE BPAWEHNs TomuuHa nHHIA:

A Creus pscrosoenn fymasmentos

ENEEEEHE
8 Prcosam s paspesax symae

B YirusaTs cron Gl crasvin

Toyma 3D
0) Moemaropmsceranmas @ Moema [

5 Orotpaxcrme Uper
as
wraz_1 an

wraz_2

CrpouTs sasaee KoTROBSH

15. Orpanuyenus peaausanuu nporpammsel «GIPRO — Pacuer pynaameHToB»

1) Pacuer Ha TpemmHOOOpa30BaHUE BHIOIHACTCS M3 YCIOBUS apMUPOBaHUs (PyHIaMEeHTa
apMaTypou mepuoauIecKOro mpoduIs.

2) He npousBomutcst pacyeT Ha MECTHOE NMPOAABIMBAHNE U MECTHYIO IPOYHOCTb OT 33/IaHHBIX
10JIb30BATEJIEM MECTHBIX Harpy30K Ha yCTyIbl pyHIaMEeHTa. DTU Harpy3Ku yUUTHIBAIOTCA
IIPU pacyere pa3MepoB MOJOUIBBI (yHIAMEHTA, a TAKXKE MPHU pacueTe MIIMTHOM YacTu U
MOJIKOJIOHHHMKA 110 Matepuaiy. [IpoBepka Ha 0OpaTHBIF MOMEHT IUIUTHOM YacTH C y4eTOM



AOMOJHHUTCIIBHBIX HAI'PY30K MPOU3BOJAUTHCS, €CIIM B OKHC 3aaHU TOIIOJTHUTCIIbHBIX
Harpy30K 3Ta HacTpOIKa BKIIOYCHA.

16. PenaktupoBanue ¢aiijon *.FUN

Pe3ysbraThl paboThl B MporpaMMe COXPaHSIOTCS B daiisie ¢ pacimpenuem fun. BuytpenHwuii
dbopmMar daitna mpencraBiasier co60i TeKCTOBBIH ¢aityl. C mOMOIIBIO JIF0O0T0 MPOCTOr0 TEKCTOBOTO
peIaKTopa MOXKHO BHOCHTh U3MEHEHHS B COJIEpKHMOe (aiiia, Kacarolrecs 0a30BbIX TOUEK, OCEH,
PacHoJI0KEHHs CKBaKUH U PACIIOJIOKEHUS (PYHIAMEHTOB, TIPH 3TOM HYXHO COOJIIOIATh CIIEIYIOLIHIe
npaBuia :

1) Ilpu coxpaneHus ¢aiisa mocie peraKTHPOBAHKS HE JOIMYCKAECTCs 3aMUCh B (haiiil TECTOBBIM
PEeIaKTOPOM CBOUX CIICIHATIBHBIX CHMBOJIOB

2) He caenyer Hapymiath TEKYIIUEA MOPSIOK 33aHUS TAHHBIX

3) Ilpu nobGaBjeHUE HOBBIX 0a30BBIX TOUCK, OCEH HEOOXOMMO Ha COOTBETCTBYIOIICE
KOJIMYECTBO YBEIIMYMBATH 33J]aHHOE B ATOM (aiiie 001iee KOJIMIeCTBO TOUEK U OCCH

4) JloGaBneHHE HOBBIX MapoOK (D)yHIAMEHTOB HE JIOMYCKACTCs

Ji1s OBICTPOro MOUCKA B (paiijie UCHOIB3YIOTCS CIEAYIOMINE METKH :

###>>>1 — 0a30BbIC TOUKH

#HHH>>>2 — ocu

###>>>3 - CKBaXKUHEI

H#H#H#>>>4 — pyHgamMeHThI

###>>>5 — pe3ynbTaThl pacuera (JJaHHbIe IPOrPAMMOM HE YUTAIOTCH)

17. IlpocmoTp pemiariiero paxkropa, onpeae/siiomero NPUHITHINA pa3Mep MNOI0MBLI
npu nojaodope

PaSMCpH IIOJOIIBHI Q)YHHaMCHTa 3aBUCAT OT CICAYIOIHNX (I)aKTOpOB .

- HECKOJIbKO mpoBepok mo Gmax (Rrp)

- MAX n0mycTUMBII OTPBIB MOIOIIBbI

- (hopMa 3ITIOpBI HANPSKEHUS MO/ MOIOMIBOM (B HEKOTOPBIX CIYyYasix)

- IPOBEpPKa MOJICTHIIAIONINX CII0EB (€CIM HE OTKIIFOUEHA ITOJIb30BaTEIIEM )

- IPOBEPKH I10 HECYIIeH CIOCOOHOCTH OCHOBaHUS (Ha 0co00e coueTaHue)

- MAX pomnyctumas ocajika v KpeH (ecnu BKItoueH yueT MAX n1onycTUMbIX 3HaYEHUH Tpu
noxbope)

- COOTHOIIICHUSI CTOPOH (3a/1aeTCs MOJIb30BaATEIIEM )

Jlst mpumMepa, eciii mporpaMMa MpUHsIa OKOHYATEIbHBIA pa3Mephl MO0MBHI 3X3M, JJI TOTO
9TOOBI TOCMOTPETH PEIIAONTNi PaKTOp HEOOXOANMO BBIMOIHUTD CIEIYIOIINE JEHCTBUS:

1) 3amaTh MUHHMaJEHBIC CTAPTOBBIC 3HAYCHUS pa3MepOB NOAOMBEI AMin u Bmin
(dbyH1aMeHTa YyTh MEHbIIIE, YEM MOTYyYeHHBbIN pa3mep, Hanpumep 3x2.7m. [Ipu atom
HE00X0AMMO 3a(pUKCUPOBATH X, T.€. 3aAlIPETUTH IPOrPaMME BBIMOIHITH 000D
pa3MepoB MOAOIIBBI:

‘D,

Amin,Bmin

2) Ecnu BBIKITIOUEH pacyeT ocaaku (KpeHa), Hy)KHO 4To0bI HacTpoiiku yueta MAX
JOMTYCTUMBIX 3HAYE€HUH NpU 10100pe ObUTH OTKITFOUEHBI



[Tocre 3TOro HeOO6XOIMMO BBIITOJIHUTH pacueT TEKyIel Mapku. B pesynbprare mporpaMma B TabIuIle
0TOOpa3UT MPUYKHY, IO KOTOPOH HE MPOXOAUT 3aIaHHBIN TTOJIH30BATEIIEM pa3Mep MO OIIBEI.

18. Tabauna HArpy30K — 3IKCHOPT B AaBTOKAJ]
Mento @aiin-BbiBox Harpy3ok B aBTokaa- reaepanus daiiia floads.Isp B o0uryto padouyro nanky
nporpamm GIPRO (cMotpuTe BepxHee MeHI0 mporpammMbl Daiii). daiin MOXKHO 3arpy3uTh B
aBTOKaJ. VcnonHeHue Qaiina B aBTOKaJle MPOPUCOBBIBAET TAONHUIy C HArpy3KaMu Ha (pyHIaMEHTHI.

3arpyska ¢aiina floads.Isp B aBTokan

[epen mepBoii 3arpy3koii ¢aiia B aBTOKaa HEOOXOAUMO OJIMH Pa3 BHINOJIHUTH CICTYIOIINE
HACTPOUKU:

1) wmenro aBrokaga CEPBUC —> HACTPOMKA

PopmMat Pucoeankie  Pazmepel Pegakr  Mpoekt  JokymeHTaumA  Exp
(ke @ CTaHASPTEl OopMNEHIA » l GOST:
BuizyaneHan npoeepika ) '

33HOED BRIGPaTE D335 ASHHBE KINHYEELIX ZEMETOK
PacuneHmTe AD-00BEKTEL ..

Cpdorpadima

BRICTPEIA BRISOp. .

MopALOK CNEADESHAA 4
CEBAEHMA

M3BNEYEHME STOWMEYTOR. ..
CECHCTES

LEHTp yMpaBneHia

OKHO MHETPYMEHTANEHEL NSMMTP Ctri+3
AMCNETHED NOALMEDK Ciri+4
MHPOpMELIMOHHSA NanTpa Ctri+5
CeAst C B Ctri+a

AMcneTuep HaB0poE NoMETOK

MprnoxeHA. ..
Naret...
IMakpock!
AutoLISP
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KomMazsma:

Ha¥MTe NpaEBRl ESDHEMKE VIDomnm Tabmos

1192.1884, 328.9237 , 0.0000 War CETKA| OFTO| OTC-NON#

VYKaxuTe MpaBblii BEpXHUH YroJl TaOJIUIIBI.

TOB/‘IMLLO POCHETHEIX HAMPI30K

i[a]=]ds] F.T Mo, T Mh,TH Oo,T | Gh,T
9]} 191,0 0,0 1,0 0,0 1,0
oF 195,0 | 0,0 1,0 0,0 1,0
144 20,0 2,56 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 92,0 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 MPU CO3AaHUH TaOJIMIbI) 3HAYEHUE BBICOTHI TEKCTA JOKHO HMETh
HyieBoe 3HaueHue | Eciu B BalllMX TEKCTOBBIX CTHJISIX BBICOTA TEKCA HE paBHA HYIIIO, TO
PEKOMEH/IyeM CO3/1aTh HOBBII TEKCTOBBIN CTWIIb C BAllIUMH HACTPOMKaMHU M BEICOTOM TEKCTa,
pPaBHOM HYJIIIO, HO UCITOJIH30BATh €r0 TOJBKO /I BCTABKU TAOIHIIBI.
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19. Harpy3ku Ha ycrynbl gyHaaMeHTa ( OT MOJe3HbIX M0J0COBBIX HATPY30K HA
MOBEPXHOCTH, BKJII0YAsi pPABHOMEPHO pacnpeieieHHbIe, OT peaKIui
(pyHI1aMeHTHBIX 0AJIOK, Beca CTEeH, IaBJIeHHs TPYHTA M BOJbI HA (PyH1aMeHTbI
MOJABJIOB U Ipo4ee)

Camblii pOCTOi 1 OBICTPBIH CITOCO0 3aJaHMs MTOJIE3HONW PABHOMEPHO pacIpeesIieHHON Harpy3Ku MO
BCEHl MOBEPXHOCTH (CO BCEX CTOPOH OT (pyHIaMEHTa) BO BPEMs peAaKTUPOBAHUS
JaHHBIX 11O MApKe :

ﬁ COTreEHE

Amin,Bmin MpUMMEHUTE
Mapka @ oo 51 86 KomG v ED
GRS Amin: |3.5 P: |58 |1
BEpXa:
Np 13370z Bmin: [42 Ma : |65 n
BoicoraT myduHa : |2."2.I:| I'u'lh:|ﬁ§ |1
Ta:|65 1

Th:|6.5 1
R :|30.16011

leonorna:

I'ne 31/M2 nonesHas paBHOMEpPHO pacrpesienenHas Harpyska JIT o Bceil HOBEpXHOCTH.

Ecnu monesnas Harpyska npujoXeEHa HE CO BCEX CTOPOH WJIM HA YCTYIIbI, IOAKOJIOHHHUK
(bYHI[aMeHTa MMPUIIOKCHBI JOITOJHHUTCIbHBIC HAI'PY3KHU, TO BOCHOHLBYﬁTCCL PEKUMOM

PECaaKTUPOBAHUS TAKUX HArpy30K — KHOIIKA 22 |

v Monoca

qni = E ﬁ < qqn?

Monoca | [ Monoca

qni = ﬂ ﬂ < ¢qnd

v Monoca

Y c10BHO 30Ha BOKPYT (pyHIaMEHTa MojieNieHa Ha 4 CEKTOpa, B KaKJIOM U3 KOTOPbIX JEHCTBYET

NOJIE3HbIE HArPY3KU C]l'll .o .C]lI4. Ecnu BiTIOUEH nepexiitoyaresb moJioca, Harpy3Ka
NPUHUMAETCS TOJIOCOBOH, €ClIi HET, TO pABHOMEPHO paclpe/IeeHHON B
COOTBETCTBYIOILIEM CEKTOPE.

7= .
B KOIMPOBAHKE U BCTaBKa yXe 3aJaHHbIX JJAHHBIX 110 Harpy3KaMm 10 Apyroi Mapke
dbyHIameHTa.

YuMThIBATH
ECEeraa

(" noneiHyHw
HarpysEy

qni..qnd IIpH pacdere (pszlaMeHTa HaArpy3KH qnl .e ,q 114 6y)1yT BCErJa yYUTBIBAThCS.



YunTbIBaATH
noneHyw
& Harpysky
qmi...qnd
TONBKS NPH
an > 0 - [IpU pacyere (l)yHI[aMeHTa Harpy3kKku qnl .o .qH4 6yIIyT YYHUTBIBATHCS TOJIBKO

ecru Harpyska Qi > 0

MokasaTh BBMHMCASHHBIE HE MY 5K
Ha YCTyMEl OT 588aHHOR
nonesHol gnt . gnd

- BBIYHCJICHUE HAarpy30K Ha YCTYIIBI OT MOJIE3HBIX HArpy30K H UX
O0TOOpaXEHUE Ha CXEME.

[Tone3Hble Harpy3KH YYUTHIBAIOTCS KAaK MPUII0KEHHbBIE HA YPOBHE ITAHUPOBKH, T.€.
BBICOTA 3aCHINKU OMPEAEISIETCs [0 3aaHHOMY 3ariay0seHuto GpyHnamenTa. B cioydae ¢
MIO/IBAJIOM M 33JaHHOM 3ariryOseHnu (yHAaMeHTa OT IUIAHMPOBKH, a HE OT TI0JIa IT0/IBaa,
MOJIE3HBIC HATPY3KU Ha YCTYNBI (YHAAMEHTOB MOIBAIIOB M OJTHOCTOPOHHIOIO HArPy3Ky Ha
YCTYIIBI OT JIaBJICHHUS TPYHTA 3aCBIIKH U BOBI I HAPY>KHBIX (DYHIaMEHTOB I10/IBAJIOB
HE00X0MMO 3a7aBaTh, BKII0OUas (i1axok (YuecThb JaBjaeHUue TPYHTa U BoAbI). [Ipu sTom
JaBJICHUE IPYHTA U BOZBI BHIYUCISETCS Ha GYHIaMEHT OT OTMETKH ITOJ[BaJIa IO BEPXa 3aCHITIKH.
OtMmeTka nojBaja 3aJaeTcsi pa3MepaMu B OCHOBHOM OKHE IIPOIPaMMHI :

IMoggan Cxema
T
hs,m: o 5 B Vef
e,
hef, M o ﬁ i 2
E‘ ¥
YOENEHEIA BEC | |E
KOHCTDYELMM Mona
¥of, T3 0 [pywTossie crow

HpI/I pacyeTe 1o 3aJaHHOMY Rrp pacucT JaBJICHUA I'PYHTA U BOAbI HC BBITIOJIHACTCA.



[ononHATENLHAR NONE3HAA HArpy3Ka el Mone:Han nonocoBan
qni, T2 : ViUECTE ASEMNEHWE MPYHTE W B0 aqn2,1im2 : _ I_AB‘]\‘_
YYUTEIEATH ] T
n I:I I:I 0 BCErOa Al [da| db”
S [] nonoca Yuen () noneskyio

HArpy3sKy
T qn1 > ﬂ :_!E <qn2 = Ha yctynsbi
4 qni..qnd
enne Monoca [ | [] Monoca eHue v e
TR qn3 > ﬂ :E'@ < qgnd TRYH YUHThIBATL AEX A

TAH

Tau NonesHyH
ECAY qn3,Tim2 @ [ ] Nonoca qnd,Tim2 : A8 (@) Harpysky
[ ] [ 1] Toma
TONLKO Mpw MoKasaTE BIYNCTEHHLIE
[l vuecTe nsenerme roveTs u scas qn >0 HATPY2EW HA YCTYNA 0T
3apaHHoe 3HaueHue obulei nonesHol Harpyskw qn: 1,0Tim2 3afaHHoil nonesHoi qni_.gn4

Cxema Harpy3ok (rmaeHbie ocl GyHOaAMeHTa)

qni1=1,07/m2 +

T ¢

TNerexpa CoxpaHnThe

MNokazEBaTs NONE3HYID
= = narpysky qni...qnd Ha
CXEME
YUHThIBATE
AONONHUTENBHYH
HArpYsKy Npu pacyeTe
NAWTHOW 4acTH Ha
0GpPaTHLIA MOMEHT

-

Harpyskn Ha ycTynbl dlyHgamesTa =01

Harpyska |Eg.uss. [T

O YUuTHIBATE BCETAA NONEIHYID @ YyuThiBaTE NoONEsHYIe Npn an = 0 | MNokasaTe pac4eT Harpysok oT gnl...gn4, rpyHTa, Bogol

CoxpaniTe | _ coxpaHeHHe 3aJaHHBIX HATPY30K IS TEKYIIeil MapKH (hyHIaMEHTa.

Tabnuia Harpy30K Ha yCTYIbI GyHIAaMEHTa OT peakiuii pyHIaMEeHTHBIX OallOK, CTEH,
JIOTIOJTHUTEIBHBIX OIOpP U T.[.:



Ocu comvveTpun
TOI0HIBLI

S,

bELE: bz, Tha |hlby TR | T3 . OTH. OTMETES
1 400 100 100 100 1.0] Tha2 nanesHaa 1.0 o.a 1.0 1.0 30
2 -500 100 100 100 2001 MoCTOAHHEA 20 1.0 1.0 3.0
3 400 -200 100 100 3.0]ThaZ MoCTOAHHSA .0 1o 10 27
4 -500 -200 100 100 401 MoOCTOAHHSA .0 (+1.0 3.0

Cxena Harpy oK {rnaBHole ocH (pyHLAMEeHTa)

+y

-

Ecnu 3amanHas Harpyska pacnoiioskeHa 3a mpenenamu GpyHaamenTta (oJKOJIOHHUKA), TO OHA
He yuuTbiBaeTcs. Ecnu pacnonoskena yacTH4HO Ha pyHAaMeHTe (TT0IKOJIOHHUKE), TO :

- eCITM eMHUIA H3MepeHHs Harpy3ku T/M2, To yuuThIBaeTCS TONBKO (DparMeHT HarpysKH,
HONaBIIMil Ha TiaH GpyHIaMeHTa (MOAKOJIIOHHHKA).

- €CII €IMHULIA U3MepeHus Harpy3ku T, TO yduThIBaeTCs BCS Harpyska.

T.K. monbp30BaTeNb 3apaHee He 3HAeT KaKoM pa3Mep MOJOMIBHI pyHIaMeHTa OyIeT NOoJy4yeH B
pe3yJbTare pacueTa Harpy3Kd MOXKHO 3a/1aBaTh OECKOHEYHO MPOTSXKEHHBIMU MO KAXKA0MY M3 JIBYX
HarnpaBiaeHud X win Y



CxeMa HAarpy;:oK (rMagHele oCcH (PyHIAMEHTA)

+4

NereHpa

 I— MokaibiBaTh

T o % | MoResHyH HATpYiKy
3 qml...qnd Ha cxeMe

d
=

COXpaHuTE

-

Harpyikm Ha yerynel pyHIaMeHTa

oMY, nand (A Rana

1 400 100 + 100 1.0| /a2 nonesHaa 1.0 0.0 1.0 1.0 3.0
2 -500 100 100 + 20| Tha2 NoCTOAHHSA 20 1.0 1.0 3.0
3 400 -200 100 100 30T NocTOAHHSA .0 1.0 1.0 27
4 -500 -200 - - 4.0/ T/ha2 NoCTOAHHSA .0 (1.0 3.0

Harpyska 1 : pazmep A 3anan SHAKOM «+», - Harpy3Ka OT MO3ULMU X CTPEMUTCA K Kparo
IIOJOIIIBEI.

Harpy3ka 2 : pasmep B 3anan 3BHAKOM <« - Harpyska oT nosuimu Y CTPEMHUTCS K KParo
IIOJIOILIBBI

Harpyska 4 : pazmep A 3anan 3HAKOM «-» M pasmep B 3anian 3BHAKOM «-», - Harpy3ka ot
no3uuuu X U Y CTPEMHUTCS K Kparo MOIOIIBBI

[ToMrMO BEepTUKAIBHO HArPY3KU MOXKHO 3a/1aBaTh OOKOBBIE CUIIBI U MOMEHTBI, TPHIIOKEHHbBIE
Ha 3aJIaHHBIX TOJ30BATENIEM YYaCTKe, IIPU STOM JIJIsi OOKOBOM CHIIBI HEOOXOIUMO YKa3bIBaTh
BBICOTHYIO OTHOCUTEIBHYIO OTMETKY MPUJIOKEHUSI CHUIIBI.

Bl KOMMPOBAHNE M BCTABKA YK€ 3aJJaHHbIX JaHHBIX I10 Harpy3KaMm I10 Ipyroil Mapke
byHgameHTa.

- - YAAJIICHUEC CTPOKU

f+ YunTbIBaTh BEETAa NOAEHYW - 1py pacueTe GyHJaMEHTa HATPY3KH, 33JaHHBIE B TAOIIHILE,
OyIyT BCET/Ia YYUTHIBATHCS

(" YunTbIBATH NONEIHYIO NPU AN > 0 _ 15y hacyere yHIAMEHTA HATPY3KH, 3a1aHHBIC B TAOJIHIE,

OyayT yauTHIBaThCS TONIBKO mipr (I > 0.

MokazaTk pacyeT Harpysok oT gnl..gnd, rpyHTa, Bogel | _ 0TOGpaskeHHe pacueTa Harpy3oK Ha

(GbyHIIaMEeHT OT MOJIE3HbIX HArpy3ok qrl...qn4, naBaeHus TPyHTa U BOJBI.




AJNTOPUTM MIPOrpaMMBbI IOCTPOEH TAKUM 00pa30M, YTOOBI CKOPOCTh BBIYUCICHUH OblIa
MakcuManbHOU. CHauasia Ipou3BOIUTCSA OJ00P Pa3MepPOB MOIOMIBBL, IOTOM BBIITOJIHAETCS
KOHCTPYMPOBAHHE TUIMTHON YacTH. 3HaYeHHEe OOKOBOM HArpy3Ku Ha (yHIAMEHT OT MOJIe3HON
Harpy3kH 3aBHCUT OT F'€OMETPUH IUNIMTHOHM yacTh. Tak Kak Ha cTaguy Noa00pa pa3MepoB MOJOUIBBI
reOMETpHS IJTUTHOW YacTH €IIe He N3BECTHA, pacdyeT OOKOBOI HATPY3KH OT MOJIE3HOM
IIPOU3BOIUTCS YIPOILIEHHO C HEOOIBIINM 3arnacoM. Eciu nosap3oBaTento HE0OX0JUM TOUHBIN
pacuet OOKOBOM Harpy3KH OT IOJIE3HOM, TO HEOOXOJMMO BBIITOJHUTH PacyeT B CIEAYIOMIEeH
IIOCJIE0BATENBHOCTH :

1) BBINONHUTH pacueT GpyHIaMEHTa — Jr00ast U3 KHOIOK JLT-L | co L | : - |

3TOM BBIOpaTh HYXHBIH BapHAHT KOHCTPYHUPOBAHUS

, Ipn

2) TepeKIIOUNTBCS B PEKHM 33/[aHHs FeOMETPHHU IUTUTHOM dacTy - LIVMiaT

3) BCTaBUTH B TAOJHUILY PE3yIbTATHI MOCICIHETO PacueTa FeOMETPUH IUTUTHON YacTH:

BHECTH gaHHEE
MOCAEgHE D
pacHeTa

4) BBIITH U3 PEXKUMA 3aJAHUS] TCOMETPHU IUTUTHOM YacTH - M

5) BKJIIOYUTH BapUaHT KOHCTpyHpoBaHus ['eomerpusi pyHaaMeHTa (3a1aHHAsI IJIUTA)
ITocne Toro kak 3ajjaHa reOMETpHs IJIMTHOM YacTu pacuyeT OOKOBON HArpy3ku OT IOJIEe3HOU OyneT
BBIIIOJIHEH C YYETOM 33IaHHOW F€OMETPHUH IUINTHON YaCTH.

20. 3arpy3ka JaHHBIX 110 Fe0JI0TuM U3 (Paiiaa

[Tporpamma mo3BoJISET 3arpy3UTh JaHHBIE T10 TEOJIOTHH U3 OTAEIBbHOrO (aiina (nepeuens UMD,
COCTaBBI CKBA)XMH, TaHHBIE 110 MPOCAIKE, KOOPAUHATHI CKBAXHH ). Daiisl MOXKET OBITh CO3/1aH B
J1000M NMPOCTOM TEKCTOBOM peniaktope B (hopmate TXT. Ilpumep Takoro ¢aiina
(Gipro_fundament_geo_data.txt) cmoTpuTe B ycTaHOBOUHOM Marke nmporpammel. [Ipu co3pannu
¢aitna He0OX0MMO COOIIOAATh OTNpeieIeHHbIE MPaBUila, ONTMCAHHBIE BHYTﬁI/I CaMoro ﬁaﬁna B BH/JIC
KOMMEHTapueB. 3arpy3ka (aiiia BHITIOIHSAETCS B OKHE CKBKHH KOMaH/I0U

CrpyxkTypa (aitna gomkHa ObITh CO3/1aHa B CIEAYIOLIEH MOCe10BaTeIbHOCTH:

gipro_geo_element_start — onucanue I

1, 3acemka_,0,1500,7500,1.89,30,0,0.27,xer,1,1.89,30,0,150r,509,50b,0,0,0,0
2,1I'52_1,0,1320,7500,1.89,20,1.9,0.3,xer,5,1.89,20,1.9,100r,100g9,100b,0,0,0,0.25
2,1122_2,0,1320,7500,0.92,20,1.9,0.3,ueT,5,0.92,20,1.9,150r,1509,150b,0,0,1,0.25
gipro_geo_element_end

gipro_geo_skvaj_start — onucanue CKBaXHH
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 — onmucanue mpocagoYHbIX CBOWCTB
1,1,1,0.5,10,0.011,0.012,0.013
gipro_geo_prosad_end

gipro_geo_XY_start — koopAUHATBI CKBaXUH
0,0

1,100,2000

2,57000,41900



gipro_geo_XY_end

Ecnm y Bac, Hanmpumep, HET MPOCA0YHBIX CBOMCTB, TO B (aiie OyAeT clieyromias 3amuch:

gipro_geo_prosad_start — omucanue mpocagoYHbIX CBOUCTB
gipro_geo_prosad_end

J1Jis ycKOpeHust 3aIl0JIHEHUs JaHHBIX B (paiiie peKoMEeHIyeTCsl NCTIOIb30BaTh, HAIPUMED,
nporpammy EXCEL u Haxonsmuiics B yCTaHOBOYHOM TaIKe MporpaMMbl (haiii cocmae
ckeadxycun.xls.

MaHENW MHCTPYMEHTOE

c3 - fe | 43534
A B E D E F G H | a K L M N ]
1 Koopa. Koopa. Abc. Koanuecteo 1 2 3 4...
Ne CKEB. OTMETKA MAKCHMATBHO ooviIo CI0EE BMOMIH., MM o _— o nt o at
Xam | Y, verna Bo3MOsHAS Aeymep NHI3 nNpry | O Ne@ry O NHrs O

[

2000 1 3000
2000 1 1000 2 3000

23964 23334 1 32336 32326 31054 1000
2 " 26954 45345 32356 32326 31054 4 1 1000

a4 || re
[

JlpoOHast yacTh AOJDKHA OBITH OTAETICHA OT IEJION YacTH Yuciia TOUKou. [ 3Toro B cucreme yepes
Ilanens ynpasnenusn —> A3vlK u pecuonanvhvle cmandapmel YCTAaHOBUTE B KAUECTBE Pa3EIUTENS
TOYKY:

HacTpo#ika perMoHanbHbIX NapamMeTpoe

Hucra | Oeqestian egninug || Bpema | Oara

Oépasus

Monoxc.: |123 456 785.00000000 | Owpwu.:  |-123 456 733.00000000
Paspenatens uenol v ApoBHoR yacti: | w
KonmecTes opofHsx sHakoe: g e
Paspertent mynn paspRage: v
KorvyecTeo unep B mpynne: 123 456 789 hd
[pu1sHakK 0TPUMLATENEHOMD YWCTa: - v
‘FopMET OTPMUATENEHBX YHCET: -11 w
EBriEon Hymedt B Hauane wicra: 0.7 w
PasperTent snemeHToE cvcka: : v
Cucrema eqvHuLL Metpuvecran v

[ OK ] ’ OTmena ]

JIn6o ycranoute popmar stueek B EXCEL kak TekCTOBBINM M TPOU3BEINTE 3aMEHY 3aIIITON Ha
TOYKY.

Tak:xe peKkOMEHyeM MPU BbIIaYM 3aJaHUN HA HHKECHEPHO-TEOJIOTMUYECKUE U3BICKAHKS BIIUCHIBATh B
3aJjaHMe 3alloJHeHue Qailna cocmaeg ckgaxcun.xls, T.. (haiinn 3amoaHsAETCA re0JIoraMi U OCTaHETCs
TOJIBKO 3KCIIOPTHPOBATh JIaHHBIE B (paiiil ¢ JaHHBIMU 1O Teosioruu. B daiine cocmae ckeascun.xls
IIPUBEJICHO 2 KOJIOHKHU ¢ oTMeTKaMu ¥YI'B: ycTaHOBUBIIMICA 1 MaKCUMaIbHO BO3MOXKHBIN. [lepen
UMIIOPTOM HEOOXOMMO BBIOpATh KaKylo KOJIOHKY BbI OyZeTe HCII0JIb30BaTh B pacyeTax U yJalluTh
HEHYXHYI0. TOYHO TakXe yJanuTe 1B€ KOJIOHKHM C KOOPJANHATAMH CKBAKHH.

NMIopT BHIMOMHSAETCS B CIEAYIONICH MOCIEA0BATEIIbHOCTH

1) VYnanenue HeHyxHO# kooHku ¢ YI'B, Harpumep KoioHKH ¢ ycTaHoBuBImMcs YT'B:



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

[naeHas Bcraska PasmeTka cTpaHmLs Dopmynsl Aanr
Ipaeka -~ Bug~ Brraeka ™ @opmat v Cepewc ™ JaHHeie =
i [ BAB|VE $ER- - &
K E U E =S E S osuwmd - (B2 9 g

TimesNe- 10~ A" A7 B3+ o g F
=]

A« [E] - & - A - 8
B C D E E
Abc. 4#  Bupesats 50
TMETER .+ cramopaer 52 KonuposaTe
YCTEH . :
[ Baasuts
32536 32026 CneuwancHan BCTaBka.., 4
Brraeute
¥nanute

OUMCTUTE COAEpXUMaE
P dopmar gueek...
LUupwHa cTonsua...

CEpETE

OToBpasnTe

AHanoru4HoO yYAAJIUTE ABC KOJIOHKHU C KOOpAUHATAMHU CKBAXKUH.

2) BbleneHre BCeX YUCIOBIX 3HAYCHUI U KOITUpOBaHKe B Oydep oOMeHa HaXKaTHeM KJIaBHIII

Ctrl+C wam konku =2

3) BcraBka CKOMMPOBAHHBIX 3HAYECHHUI B TEKCTOBBIH (a1 ¢ JaHHBIMH 0 T€OJIOTUH:

"$# II OnMcasMe creamMHE — TaBmaua 2"

"# Ipy OOMCaHEMM COCTABE2 CHEAEME, eciM ¥I'B NpoXooWT Qepes ofWH CNo, TO OEelIMTE &r0 Ha OB2 THMN2 TOYHTa (BHme M HIDES
"# BOSEMET CJOW C MqeHeMm WIS (vam TS onpemengercHE Oo HoMepy MI3) M2 cTpoxM o oD03ZHAUEHMEM E KOHIE CTDOEM BHme, Him
"$ OTMeTHa BOOOVIODE OOMEHE HaXOOWMTECR Ha IpaHMue croes"

"$# HOMEp (MME) CKEamMHEH, AGc.oTM.yCTEH, AbGc.oTM.¥I'B, AfGC.oTM.EOOyOOpa, KONMYECTEO cloeE (He Gomee 30), Homep MI'3,
"# HOMEp CHEAXMHE Z20ESTE 4YMCAOM, SCIM B MMEHM CEESEMEHEE OPMCYTCTEYET TEKCTOEHE CHMMEONN, TO S20ESTE MM E HaEBHuYxax’

gipro_geo_skva]j_start
1,2,-20,-1000,3,1,%900,2,2000,2,7500
"cxy.2",2.1,-20,-1000,3,1,900,2,2000,2,7500
gipro geo_skvaj_end

ITpu BcTaBke nanHbx 13 EXCEL 4yncina aBTOMaTHUECKU pa3ensitoTcs Ta0yIsIHen.

KonupoBaHnne KoopAMHAT CKBaKUH IIPOU3BOJUTHCS B TAKOM K€ MOPSAJIKE, HAUMHAA C IIyHKTA 2, T.€.
BBIJICJICHUE POU3BOIUTH 110 TIEPBBIM TPeM CTOoJI0IaM (MMsi, KoopauHarta X, koopanHara Y).

" IV OnMcaEME KOOpOMHAT cHEa=mMHE - Tabmaua 4"

": CMEmMEHME KOODOMEAT ONA BCEeX CHEEa=ME oo X, ¥"
"$ Homep (MMAE) CEKEA®MHH, HooOMHaTa X (mMM), xoopomHEaTa ¥ (wo) "

gipro geo XY start
0,0

1,100,2000
"cre.2",57000,41800
gipro geo XY end




3arpy3ka KOOpJIMHAT CKBaXKHH BBIMOJHAETCS B OKHE CXEMbI PacIloJIOKEHUS B TaOIUIEe KOOPAUHAT
CKBaYXMH KOMaHJI0M | XY 0aiin | [Tepen 3arpy3koit KoopAuHAT HEOOXOIUMO 33]1aTh HYKHYIO
6a30ByI0 TOUKy. B Hauasne crnucka KOOpAHHAT HEOOXOAMMO yKa3aTh MpUpalleHue Mo KoopAauHaTe X
u Y, KoTopoe OyaeT 100aBIAThCS K 3arpy’KaeMbIM KOOPAMHATAM.

21. Jlorpy3ka Tadauubl ¢ MapkamMu GyHIaMeHTOB U3 Apyroro ¢aiJa

J1J1st BO3MOKHOCTH BBITIOJTHEHUS pacueTa GyHIaMEHTOB OJHOTO 3/IaHUSI HA HECKOIbKUX
KOMITBIOTEPaX OJJHOBPEMEHHO (KOT/Ia pacyeT BBITOJHSAIOT HECKOIBKO YEJI0BEK) MPEIyCMOTpEHA
J0Tpy3Ka TabJIUIBI C MAPKAaMH U3 OJIHOTO pacyeTHOro (haiiina B Apyroi (BKIIOYAs CXEMY
pacniosioxeHus) yepe3 MeHto Daiin-3arpy3ka(CoxpaHenue) Tabauisl Mapok GpyHaamenTos. [Ipu
3TOM JIOJKHBI OBITH COOJIIOJICHBI CIIEIYIOIIUE YCIOBHS:

- OJIMHAKOBAas BEPCHS MPOTPamMM

- OJIMHAKOBBIC JIAHHBIC 10 Ie0JIOTHUH (KOJI-BO CKBAXKHH, UX COCTaB, HA0OP T'€OJIOrHUSCKUX
3JIEMEHTOB)

- OJIMHAKOBBIN HA0Op 0A30BBIX TOUYEK

- 0/IMHAKOBBIN HA0OpP aHKEPHBIX 0a3

[Tpu 3arpy3ke JaHHBIX IPOrpaMMa aBTOMATUYECKU KOHTPOJIUPYET COOIII0IEHNE
NEPEUYUCICHHBIX YCIOBUI.



22. BLIBOI cXeMBI B aBTOKAJ

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

4‘!! - KOMaHJa BbIBOJIda CXCMbI B aBTOKa/l B OKHC CXCMbI PACIIOJIOKCHU.

LigeTa u THNbI NMHAA Brisog cxembl B 30
| Tubum oceebie | | CENTERX2 ” KoopguHata Z
| Mg | CONTINUCUS v MPHHATE B MpMHSTE B
| [o er— | CONTINUOUS v (®) OTHOGCHTENEHBIX () aBconmTHbix
OTMETEAX OTMETESX
| OTMETEM | |conTmuous v
Touyka BCTABEN Macwrad
BoiBECTH
w 1:100 v cxemy 8 30
BuiBecTH
CHEMY
Bec NUHWRA
MpoCTaENTE pa3MEphl NOGHUEKI .
I:l Ocu, Mm 0.2 Creamubbl, mm © (0.3
|:| MNpocTaBnTE Mapkl BvHOAMEHT 0B BuigecTH SyHgamerTsl, My | 0.7 OTmeTrm, MM (g3
N MpocTABNTL HEKTHYECKHE MAPKH AILEE R
PyHAaMEHTOE TekcToBOE 3HAYEHHe ocK, MM @ (0.2

[[] BeTasuTs B cxemy chESRHHEI TeKCTOBOE SHAYEHWE Mapkd, M : |02

[] PucosaTt nogroTosky Ha pazpese TeKCTOBOE SHAYEHWE CEBARMHL, MM : [0.2

[] OoGauTe "+ K 3Ha4EHND OTMETHN

n Paspes no ocu
W

BoiBecTn
paspes BhicoTa TekcTa OTMETOK, MM |2.5

TekcToBOE SHAYEHWE OTMETEN, MM © |0.2

TekcToB0E 3HAYeHWe pasmepd, mm . (0.2

JIuHuA BoiHOCKW, MM ;- |0.2

AC JIuHKUM Tabnuy, mm ;0.4

EEEH JIuHun cTpok Tabnuy, mm ; (0,25

Cneundrayna Tekct Tadnuy, mm ;. (0,25

Tunbe! TUHWMI XpaHsTes B 001Iel pabodeit manke nporpammel B daiine linetype.txt, kotopsrit
MOJKHO PEJaKTHPOBATH — JOOABIISATH HY)KHBIE THIIBI JINHUH.
Cxema (pa3pessbl) TOKHBI BHIBOJUTHCS B IPOCTPAHCTBO MOJIETH aBTOKA/a.

Macwrab

1:100 -

- MacmTad BbIBOZAa U3 MOJICJIN B IIPOCTPAHCTBO JIUCTA B CAMOM aBTOKAIC.

E/

BoiBECTH BruigecTH BuiBeCcTH

—— paspes KOTNOBaH |- remepanus ¢aitna fplan.Isp B B 06m1yro paGouyro mamky

nporpamMm GIPRO (cmoTpuTe BepxHee MeHto mporpamMmbl Daidi). Daiin MOXKHO 3arpy3uTh B




aBTOKaJ. VcnonHeHue Qaiiya B aBTOKa e MPOPUCOBBIBAET CXEMY PACHONIOKEHHS (DYHIaMEHTOB,
paspes, IJIaH MOCIIEIHEr0 MOCTPOEHHOI0 KOTI0BaHa.

AC
imii

Cneyndimrayua

- reHepanus ¢aiina fplan.Isp B B o0mryto pabouyto nanky nporpamm GIPRO (cmotpute
BEpXHee MeHIo nporpaMmbl @aiiir). Daiin MOKHO 3arpy3uTh B aBToKal. McnonHenue gaiina B
aBTOKaJIe MPOPUCOBBIBACT CHENN(UKAINIO K CXeMe pacronoxenus GpynaamenToB. [Ipu 3agaHHbIX
Mo0ETOHKAX B CIICU(pHUKAIIMKA 0TOOpaXkaeTcs pacxo O€ToHa Ha MOAOETOHKY.

------------------------------- - BBIBOJI cxeMblI (TeHepanus ¢aiina f3d.1sp) B aBrokan B 3D dopmare.
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3D ¢opmar no3BoJsSeT HArJISAAHO BUJETh IPOEKTUPYEMbIe KOHCTPYKIIMH, a TAKXKe IKCIOPTUPOBAThH
cxemy B apyrue 3d-nmporpammel, Hanpumep SCAD, LIRA, ALLPLAN u npyrue.

IIpu ucnonb30BaHMN KOMAH/ BbIBO/AA crien(HKALMHE K CXeMe PACIOJIOKEHUS U HACTPOUKH
NPOCTAHOBKH (PAKTHUYECKUX MAPOK NPEABAPUTEIbHO HE00X0AMMO BbINOJTHUTH HA3HAYEHHE
paxTuyecknx mapok 4epe3 MmeH10 PANJI - HASHAYEHUE ®AKTUYECKHUX MAPOK.

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

Ilepen mepBoii 3arpy3koii ¢aiina B aBTOKa HEOOXO0AUMO OJIMH pa3 BHIITOJHUTD CIIEIYIOLIIE
HaCTPOMKH:

1) wmenro aBrokana CEPBUC —> HACTPOMKA



DOpMAT PUCOBSHME PasMepel Pegakd  MpoekT  JOKYMEHTAUMA Exp

(gjl: @ CTaHAapTEl OoprMneHA Y} GOsT:
BiizyaneHan NpoEepKka ) '
3aHOED BRIEPaTE DAkl ASHHL KNHYEBLI SaMETOK
PacuneHiTe AD-OBBEKTEL ..

OpdhorpadiiA
BrIcTpEl BRIGOP. ..
MopAayoK CnesoeaHMA
CEBLEHIA

MzEnedeHME ATOWMOYTOE. .,
CeOMACTES

LigHTp yrpaEneHia

OKHO MHETEYMEHTANEHEL NAMMTR
AMCIETHED MO ALWEDK
MHOpMELMOHHSA NanmTpa
CEAze CBO

AuncneTyep HaOopoE NoMeToK

MPMNOHEHMA. ..
Maker...
Makpock!
AutoLISF

WMzobpaxeHe

KmeHoeaHHER MCK...
OpToroHaneHee MiZK
MepeHecTi MNICK
Hoean NCE

MacTepa

PEsMEl PUCOBAHMA, ..
MnaHweT

ALANTALMA

2) B OTKpHIBIIEMCS OKHe BEIOpaTh BKiIanky ®AMJIIBI, ciucox ITYTh JOCTYIIA K
BCIIOMOT'ATEJILHBIM ®AMJIAM u Haxarh KHOINKY 100aBUTH

Hactpohka

Terywmi npoguae;  acad T EKYLLMEA PUCYHOK, Drawingl.dwg

Pafiae |3K|:-aH | Orkpemie/Cospanenie | Mevars/Mydakauma | Cuetema | Monssosarensorme | nDCTpDEHMH"E o

Myru goCTYNE, MeHa $aBN0E W NankK;

ENEHEIN

|

y o ; Ofzop...
- % MyTe NoMCKa patoqMs BCNOMOr STENEHEIR afNoe
& e [ ot |
YTk AOCTYNA K Gpakisepar YoTpoRcTE

MyTE A0CTYNE K PaANaM NPOEKT OB

Haanure
E MieHa $afinoges MeH, CNPAE0HHON CHETEMB! H 4P
= ﬁ MieHa $afinos TEKCTOBOMD PELAKTOPS, CAOEARA M WRHGTOE Eeepx
- ﬁ WreHa pafina NedaTy, Nporparatel ioHOEOE NEYATH M PA3LENa NPOAOra 2
- ﬁ MyTe K BCNOMOrATENEHEIR DERNER NEYATH e
- % Manka ana gafina aETOCONPEHEHHA U CT SHOBMTE

- % MNankw 4na ansBomMos LEETOE
- % MonoskeHWe MCTOHHMK OB AaHHE!
ﬁ MapardeTpel WAaGNOHOE
- % Manku & Palinarid MHCTPYHMEHT AEHEIX NAAWTR

% PacnonoseHue dalina xupHana

(- [, Manka 204 Saina wypHaNa NeYaTH/NYGAMKaLMM L)

[Manku, B koTope AutoCal goimeH WMok aTE $ERIE! WPHDTOE, MEHKD, MPHADKEHUA,
PHCYHK.OE ANA BCTAEKM, THNOE AMHWHA M 0SPASLOE LWTPHXO0EKW, SCAW WX HET B TERYWEH Nanke.

[ Ok, ]l OTmeHa MpHMEHMTE




3) Vkaxure o0uyto pabouyo nanky nporpamm GIPRO (pacnonoxeHne manku MoxHO
yBUzeTh yepe3 meHto GANJI)

@ Hactporkra
Tewuumi npomune: << lpodvne G83 MMeHI>> i TeKyWwmii yepTex: Yeprexl.dwg

Faiins |3|q:|aH Otrpamie/Coxparerine || MevaTe/TlyGmikawma | Cuctema || MNonssosatensckie | Moctpoednn || 30 ¢ *

Mym gocmyna, MMeHa $EAN0E 1 Nanie:

= % [yTe AOCTYNE K BCNOMOMETENBHEM Dainam = Ofzop...
wp C\Documents and Settings'\Andrew"Application DataAutodesk\AutoCAD
=g [:\Program Files"AutoCAD 2008 \support
=y [D:\Program Files"AutoCAD 2008Yonts
=y D:\Program Files"AutoCAD 2008%help

[ Brogezm Bil=ct bt CAD 208 \supportwcolor Beepx

NofaenTE. .

YaamwTe

% [yTe QoCTYNE K Opaii BEpaM YCTPORCTE
B Myte nocmna K @afiram npoekmos
IERL i)

B

ﬁ Fains HacTpoR KA
ﬁ MMeHa ©aiinoE cipaekd ¥ ApYMixX SaAnoE
ﬁ MmeHa ©ainoe TeKCTOBOMD PeAaKTOpa, CNOESPH M WPHSTOE
ﬁ MmeHa ©sira Neya™, NporpaMMsl SOHOESH NEYETW W PESAEME NpONora
ﬁ [yTE K BECIOMOTETENEHEM GEAMEM NEYaTH 2
< | 5
Y KkEXTE NanKy, B kKoTopsx AutoCAD ormeH ERNOMHATE NOWCK WPWEGTOE ANA TEKCTE,
DaElfino B HECTROAKK, NOLKMICNEE MEX MOLYNER, YBpTEXEA ANA ECTAEKA, TANDE MAHMIA 1
WaGnoHOE WTPMXOEKW, KOTOPHIE OTCYTCTEVIOT B TEKYUER Nanke.
QK ] l Crrmena ] l MprmeHTE ] [ Cnpaewka

4) naxxmute [IPUMEHUTDH OK

[Mocne Toro kak ¢aitn fplan.Isp wmu f3d.ISp crenepupoBan B porpamme ero MOXHO 3arpy3uTh
B aBTOKa. Iy aTOr0 B KOMaHIHO# cTtpoke Habepute komanay (load 'fplan®) wru (load
"f3d"), Bxarouas ckoOku, v HaxkmuTe Enter. J{ist mpocMoTpa poToKosia BeITOJHEHHS (aiina
fplan.Isp B aBrokane Haxxmure F2.

BHUMAHME! Ilepen 3amyckom daiina fplan.Isp B ABrokaze y TeKyIero TeKCToBOro CTHIIS
3HAYEHHUE BBICOTHI TEKCTA JTOJKHO UMETh HyleBoe 3HaueHue | Eciy B BalllMX TEKCTOBBIX CTHIISAX
BBICOTA TEKCaA HE PaBHA HYJIO, TO PEKOMEHYEM CO3aTh HOBBIM TEKCTOBBIM CTUIIb C BAIlLIUMU
HaCTPOWKAaMHU U BBICOTOW TEKCTA, pABHOM HYJIIO, HO UCIIOJIB30BATh €r0 TOJIBKO I OTPHUCOBKHU
CXEMBL.



(aa RN CEpEMC  PHCOBaHME  PasMepsl
AWCNETUEp CTMNER. ..
AWCNIETUED 3KPEAHHEE NPEACTIENEHAA. .

YFIDEIBJ'IEHME CnoArA

HaTanor HecyLww 3NeMeHTOE. ..
MacTep CTMNER HECYLLMY 3MEMEHTOE. ..
338aTe HECTaHASPTHEIM Npodine

MacTep cTinei AD-pasMepoe...
CTin AD-pasmepos. ..
PazmepHEE CTHMM. ..

MacTep GUEONMOTEUYHEK SNEMEHTOE...
WMHOroBMACELIE GNOKA
Enokia

AD-npodunia

CONMCEHAA MATERMAN0E. ..
CMMCEHMA ENSCCHGMKELMA, .

CThAMM TR, .

TEKCTOEEIE CTHAM..,

MapaMETPE BEIHOCKH, ..
OTOOpSMEHHE TOUSK. .

CTIAMA MY METHMMMHARA,

UeeTa...
THNE! AR, .,
Beca nMHMRA, .

PesakT

[l TexctoBble cTHan

WA cTung
standard2. 5 Hosti.. ] [I'IepeuMEHDBaTb...
WU pracer
WA wpKdTa: HauepTaHue:
|g3§‘ wezkd shix v

[ Menonesoeare G0N WPHET

FpprekTel

CTensHE pacTa#eHH:
Yron HaknoHa:

[ Nepesepryrei
[ Crpaea nanesa

[ BeprukansHii

Cnpaexa

Bricora:

Odpazey

| AgBhlcl

|ﬂaBbCCD | [ MNokazare

[Ipu oTprCOBKE CXEMBI B aBTOKAJI€ UCMOJIBb3YETCS TEKYIIUN Pa3MEPHBIN CTUIIb, T.€. IEPEL

BoinmosHeHueM koman el (load “'fplan®™) Tekyuit pasmMepHblIii CTUIIB JOJKEH ObITh BHICTABIICH B

COOTBETCTBUHU C BI>I6paHHI)IM Macurrabom MMOoCICAYIOIICTO BhIBOAA CXEMBI B IIPOCTPAHCTBO
mucTa. Takke B CIHMCKe TUIIOB JIMHUK B aBTOKA/I€ JJOJKHBI IPUCYTCTBOBATH TE THUIIBI IMHUH,
KOTOpBIE OBLIM yKa3aHbI B IpOrpaMMe JJIst SJIEMEHTOB YepTeKa CXeMbI (pa3pesa).




23.

Ha3nayenue (pakTHYECKHX MAPOK M PACX0J MAaTepHAJIOB

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

< DakTHYecHHe MapkM dYHAAMEHTOR M PACXOf MATEPHAIOR

Napauetpb! nEsEene OToGpa®aTL & MasHoi [LlononHmTeneHbIE HACTPOMKN
[~ Beicota myhnweﬂrag [ Wapea ankeproii Gasel [ TeoMeTpus dyHgamenTa v Tabnuye n Ha cxeme P —
[~ 3amyGnenne gyngamenta | Pazuep nog [~ Apnup dyHg; Ta e ANAMETD B NOAKCNOHHIKE g
DA e TPHHATE OANKAKOELI AUAMETD BLiNonHATS PacyeT pacxopa
Homepa ucknousHIs | BykBeHHbIil WHASKe Mapkn © (O Mepsbil Homep Mapkn - [1 DU e HA3HAUEHHE MAPOK METEPHANOE
PesyneTHpyowan Tabnuua
Mapka |®axr wapea [has  [hzs (Oma)[AxBa  [Baza |[hthZh3ams  [Lai/La?lLadm | LatVLaZ/Lad . [LbU/Lb2Lb3sms [ Lb1LbZ/Lb3 " wme | Kon.fAor x Borsmdar x dbrma| diume dZum  [War{kon ) (di-d2)
Pub 1.8 205(+1.8) 1.5/18 = 4507070 2s0/0/0 250/0/0 400/0/0 40070/ 0 47400 x400/0x0 1212 16/ 18 F30/3000/2)-200(10/8)
W51 | dug 1.8 205(+1.8) 1.5/21 4507010/ 45070/ 0 4507040 €00/ 0/ 0 6007010 1/600 %500/ 0% 0 14%/ 16% 12/ 12% |  277/265(2/3)-200(11/8)|
BT | dub 27 285(:27) 1.5/21 4507010 45070/ 0 4501010 750 /010 7507010 17600 x600/0x0 14%/ 14% 12%/ 12 2B5/265(1/3}-200(11/3)
BB | w7 24 22(24) 12048 200010 300/0/0 004040 €00/ 0/ 0 600 /01D 17600 x 600/ 0x 0 4% 14% 10%/ 12 265/265(1/3)-200(10/7)
Tlewra G Pud 21 20029 1.0/04 3007070 35070/ 0 350 /070 00000 07070 1/300%300/0x0 12012 8% 8% 230/230(0/2)-200(3/5)|
Tlewra nc| Gl 232) 295(+292) 10405 001070 0/0/0 0i0i0 0/0/0 0010 171000 x 500/ 0% 0 16%) 14% | B%/ 8% 215/310{3/2)-200(35)
EllHmox | du? 21 22(a29) 038412 300/0/0 1501070 1500/ 0 30070/ 0 300010 17600 x600/0x0 14% 14% 10% 10% 265/265(1/3)-200(7/5)|
BW4-0 | dud 21 22(+#24) 15724 450/0/0 450/0/0 450/0/0 TH0/0/0 TS0/0I0 17600 x 600/ 0x 0 14%/ 14%  12%/ 14 265/26:5(1/3)-200(11/8),
BWSA | Qug 27 285(27) 15/21 4507070 45070/ 0 4501070 75070/ 0 7507010 1/600 %600/ 00 4% 14% 12%/ 14 265/265(1/3}-200(11/3)
ELUS-1-0| dutd 24 22(+29) 18424 300/300/0) 300300/ 0 300/ 300/ 0 450 /3000 4503007 0 17600 x 6007020 4%/ 14% 12/ 12% | 265/265(13)-200(11/10)|
BUUI4-1 dutl 21 22(a20) 18424 300/300/0  3004300/0 3007300/ 0 450/ 300/ 0 450 /300 / 0 1/600x600/0x0 14% 14% 12/ 12 | 265/265(1/3)-200(11/10)|
BW{4-0 | dud 21 22(+21) 1.2/18 45070/ 0 300/0/0 o0i0i0 600/0/0 6007070 1/600 x 600/ 0x 0 14%/ 14%  12%/ 10 265/265(1/3)-200010/7))
B2 | oud 21 22020 12012 3007070 300/0/0 300/0/0 300/0/0 3007070 1/600 %600/ 00 14% 14%  10% 10% 265/265(1/3}-200(7/7)|
Tlenra wy| dui2 21 20(¢:29) 107025 001070 3751070 751000 0/0/0 0010 1/250x250/0%0 1212 B 8% 130/180{0/2)-200{2/5)
BUMZ-51| duf 13 205(+1.8) 12/18 300/0/0 300/0/0 300/0/0 600/ 0/ 0 6000/ 0 17600 x600/0x0 14% 14% 10% 12 2B5/2B5(1/3}-200(107)
BLUS-ne| D2 24 22021 08412 300/070 1501070 150040 3001070 3001070 1/600x 600/ 0x 0 14% 14%  10% 10% 265/265(1/3)-200(7/5)
BLH3-A1 dud 21 22024 12015 3007010 300/0/0 3007070 45070/ 0 4507010 1/600 %600/ 00 4% 14%  10% 10 265/263(1/3)-200(8/7)|
ELU2 - 51| dud 13 205(+1.8) 0,5/09 200010 1501010 150040 1501070 1501010 17600 x 600/ 0x 0 14%/ 14%  10%/ 10% 265/265(1/3)-200(5/5)
BUH5-ne| durd 13 205(+1.8) 05/09 300/0/0 1501070 1500/ 0 1501070 1501010 1/600x 600/ 00 14% 14% 10%/ 10% 265/265(1/3)-200(5/5)|
EWE | @u 1.3 2.05(+1.8) 1.2/18 4507070 300/0/0 300040 €00/ 0/ 0 &00 /070 1/600 %600/ 0% 0 4% 14%  12%/ 10 265/265(1/3)-200(10/7)
Ellldexy dus 13 205(+1.8) 15/18 4507010 45070/ 0 4507070 €00/ 0/ 0 600010 1/600x 600/ 00 14% 14% 12/ 12% | 2650265(1/3)-200(10/8)|
Bl 8| duf 18 205(+1.8) 1.5/21 4507010/ 450/ 0/ 0! 4507040/ 750/ 0/ 0! 750 /010! 17600 x 600/ 00 14%) 14%  12%/ 14 265(265(1/3)-200(11/8}
BLUB-AZ  Dusd 21 22(+21) 12115 H0/0i0 00/0/0 0070 450/0/0 4507070 1/600x600/0x 0 14% 14% 10%/ 10 265/26:5(1/3)-200(8/7)
BLM3-A1 @ud 21 2202 12012 001010 300/0/0 300040 300/0/0 001070 17600 x 600/ 00 14%) 14%  10% 10% 265/265(1/2)-200(7/7)
BLUH5-A1 durd 24 22(:29) 0808 3007070 1501070 1501040 1501070 1501010 1/600x 600/ 00 4% 14% 10% 10% 265/2635(1/3)-200(5/3)|
BLUH5-51| dut 24 22(¢+29) 05/09 3004010 1501070 150040 1501070 1504010 17600 x 600/ 00 14% 14%  10%/ 10% 265/265(1/3)-200(5/5)
ELH4-B* Pud 21 22(+21) 12115 Ho0/0io 00/0/0 o0i0io 450/0/0 4507070 1/600x600/0x 0 14%/ 14% 10%/ 10 265/26:5(1/3)-200(8/7)
ELMZ ot | Dud 18] 205(+1.8) 12415 001010 300/0/0 30000 45070/ 0! 4507010 17600 x 600/ 0% 0 4% 14%  10% 10 265/265(1/2)-200(8/7)
ELHM2-51 dud 24 22029 12015 3007070 30070/ 0 3007070 45070/ 0 4507010 1/600x 600/ 020 4% 14% 10% 10 265/263(1/3)-200(8/7)|
BLUZ-B1:| du? 24 22(¢29) 0812 3004010 1501070 150040 300/0/0 2004010 17600 x 600/ 00 14% 14%  10%/ 10% 265/265(1/3)-200(7/5)
BlIZ-W2 Du2 24, 22029 039012 3007070 1501010 1501040 30070/ 0 3007070 1/600x600/0x0 14% 14%  10% 10% 265/265(1/3)-200(7/5)|
ELU2-pay| oud 27 28527 12042 001010 3001070 300040 300/0/0 001070 1/600 x 600/ 0% 0 4%/ 14%  10% 10% 265/265(1/2)-200(7/7)
BUH->2 | dud 27 285(27) 08/0% 3007010 1501070 150/0/0 1501070 1501010 17600 x600/0x0 14%/ 14% 10% 10% 265/265(1/3)-200(5/5) ] .-

Komanna nmo3Bosisier Ha3HaYUTh (yHIaMEHTaM (pakTHUYecKre MapKH, B 3aBUCIMOCTH OT
reoMeTpuu pyHIaMeHTa U MPUHATOr0 apMupoBaHusi. Ha pe3ynbTar Ha3HaYeHUs BIMSET
KOJIMYECTBO AKTUBHPOBAHHBIX [IAPAMETPOB HA3HAYEHUS U JOIOJHUTEIbHBIE HACTPOUKHU.
[TapameTp reomerpus pyHIaMEHTa aBTOMATUYECKH BKJIIOYAET B ce0s TAKXKE MPOBEPKY 110
pa3Mepy IMOJIOIIBHI U BBICOTE (PyHAAMEHTA.

MpUHATE OgMHAKDELIA
AHAMETP B NOGKCNOHHWES
[pHHATE OGWHAKOELIA QHAMETD
B NMNUTHOW YacTw

- B CJIy4ac€ pa3HbIX JUAMETPOB 110 PACUCTY B IIOAKOJIOHHHUKE

(MM THOM YacTH) IPU MOJICYETE PacxXo/1a MaTEpUajIoB U Ha3HAYEHUH MApOK MPUHUMAIOTCS
OJIMHAKOBbIE TUAMETPbI apMaTyphl B IOJKOJIOHHUKE (TJIUTHOM YacTu) 1o OoJblIeMy AUAMETPy.

Homepa WCKNIYEHHA | |

- [IPU Ha3HAYCHUHU MAPOK YKa3aHHBIC HOMEpa

porpaMMa urHopupyer. Homepa ciiegyer 3agaBate yepes 3anaryto, Hanpumep: 4,5,7,10.

3HaueHue paKTUIECKOW MapPKU MOXKHO 3aMKCUPOBATH, JIJIs1 3TOTO MOCTAaBbTE KypCcop B HY>KHYIO
CTPOKY Y HaXXMHUTE MIPaBYI0 KHOIIKY MBIIIH. 3aUKCUPOBaHHBIE (PAKTUUECKHE MAPKHU
(byHIIaMeHTOB MporpaMma He MeHsieT. bICTphIi epexo/] B TIaBHYIO TaOIUITy TPOTPaMMBI -
JBOMHOM KJIMK B HY)KHOM CTPOKE TaOJIUIIBI.




DaKkTHYeCKHe MapkM dyHAaMeHTOB

NapameTpbl HasHaueHna p— . LOnNONHHTENLHBIE HACTPOAKM
" " 'ToOpaxaTe B MasHoH
Iv BoicoTa dyHaamenTa ¥ Wapka ankepHoil Gasel [V TeoMeTpUA nMTHOIN YacTh [~ Tabniue parTuueckne MpUHATE CRUHEKOEbI g
¥ 3amyGnenue gyrngamenta W Pasmep nog v Apmup ByHg; Ta MapkH ByHaaMEHTOR AMAMETD B NOJKONOHHNKE
TPHHATE OANKAKOELI AUAMETD BLINCAHATE PacueT pacxoga
Homepa ucknousHIs | BykBeHHbIil WHASKe Mapkn © (O Mepsbil Homep Mapkn - [1 DEEl HAZHAUEHHE MApOK METERNANCE
PesyneTHpyowan Tabnuua
Mapka |®axr wapea [has  |[hzw (Oma)[AxBa  [Kon-so [déidS.x [divrd12id14r [ dterdsrz0.x | d22idas5id28,7 [ d32id36/d40,7 Beron, 1} dlam dZms  [War{kon.) (d1-d2} ~
B3 Puid 21 22(+21) 1.2/18 2 0.070.0 0.01/0.007/0.049: 0.0¢0.0/0.0 0.0/0.040.0 0.0v0.0/0.0 1296 14%/ 14% | 10%/ 12 265/265(1/3)-200(10/7)
Tlewma Ge duls 21 20021 10404 1 0,000,002 0.000,007/0,0 0,000,0/0,0 0,0/0,0/0,0 0,000,000,0 0,282 1212 B 3% 230/230(012)-200(3/6)
Tlewra nc| dud? 2.32| 295(+232) 1.0/05 1 0,000,003 0,000, 0/0,014 0,027/0,0/0,0 0,0/0,060,0 0,000,000,0 148 163/ 14% | 8%/ 3% 215/310(3/2)-200(3/6)
EllHnox | duil 24 22(24) 08042 1 0.0/0,0 0,007/0,0/0,018 0,0/0,0/0,0 0,0/0,0/0.0 0,0/0,0/0,0 0,972 4%/ 14% | 10%) 10% 265/265(1/3)-200(7/5)
B4 | Tuid 21 222 15424 1 0.000.0° 0.000.019/0.023. 0.000.0/0.0 0.0/0.0/0.0 0.000.000.0 2012 14%/ 14% | 12% 14 265/265(1/3)-200(11/8)
BWS | du2d 27 285(:27) 15124 1 0,000 0,000,018/0,038 0,000,0/0,0 0,0/0,060,0 0,000,0/0,0 2,237 4%/ 14% | 12%) 14 265/265(1/3)-200(11/8)
BLUIS-1-f1 | duu21 24 22(+29) 18424 1 0.000,0 0,000,034/0,013. 0,000,0/0.0 0,0/0,0/0.0 0,000,0/0,0 2406 14%/ 14% | 12%) 12% | 265/265(1/3)-200(11110)
Bl4-1-0 $ua2d 21 22(+21) 18724 1 0.00.0 0.0¢0,034/0.019 0.0¢0.0/0.0 0.0/0.040.0 0.0v0.0/0.0 2,406 14%/ 14%  12%/ 12 265/26:5(1/3)-200111/10)
BW14-1 | Qutd 21 2202 12018 1 0.000,0)  0,005/0,015/0,019 0,000,0/0.0 0,0/0,000.0 0,000,000,0 1,566 14%/ 14% | 12% 10 265/265(1/3)-200(10/7)
EWZ-0  dul 24 22(24) 12042 1 0,000 0,005/0,0/0,018 0,000,0/0,0 0,0/0,060,0 0,000,0/0,0 108 14%/ 14% | 10%/ 10% 265/265(13)-200(7/7)
Tlewra we| GuT? 24 20(¢21) 107025 1 0,000,002 0.0/0,007/0,0 0,000,0/0,0 0,0/0,0/0,0 0,000,0/0,0 0,188| 12712 B 8% 1B0MBD{0/2}-200{2/6)
BUWH2-E1 du2d 18 2.05(+1.8) 1.2/18 1 0.00.0 0.01/0.007/0.047 0.0¢0.0/0.0 0.0/0.060.0 0.0v0.0:0.0 1188 14%/ 14%  10%/ 12 265/265(1:3)-200(107)
BLUS-ne| Qurl8 21 2221 0812 1 0,000 0,007/0,0/0,019 0,000,0/0,0 0,0/0,0/0.0 0,000,000,0 0,8972| 14%/ 14% | 10%/ 10% 265/265(1/3)-200(7/5)
BLUH3-A1 du2d 24 22029 12015 1 0,000 0,014/0,0/0,018 0,000,0/0,0 0,0/0,060,0 0,000,0/0,0 1983 14%/ 14% | 0% 10 13-
BLUZ - Bi| du25 13 205(+1.8) 05/09 1 0.0/0,0 0,005/0,0/0,017 0,000,0/0,0 0,0/0,0/0,0 0,000,0/0,0 0,783 | 14%/ 14% | 10%) 10% 265(265(1/3)-200(5/5)
BLUIMS-ne Qu2s 18 2.05(+1.8) 09/09 1 0.000.0 0.005/0,0/0.017 0.000.0/0.0 0.0/0.0/0.0 0.000.000.0 0783 14%/ 14% | 10% 10% 2B5/265(1/3)-200(5/5)
EWE | du2e 1.3 205(+1.8) 1.2/18 4 0.000,0)  0,00500,015/0,017 0,000,0/0,0 0,000,060,0 0,000,000,0 1,438 14%/ 14% | 12% 10 265/265(1/3)-200(10/7)
Ellldeny dul? 13 205(+1.8) 15/18 1 0.00,0 0,000,025/0,017 0,000,0/0,0 0,0/0,060,0 0,000,000,0 1701 4%/ 14% | 12%) 12% | 265/265(1/3)-200(1008)
U4 & ¢u2B 13 205(+1.8) 15/24 1 0.0/0,0 0,0/0,043/0,03 0,000,0/0,0 0,0/0,0/0,0 0,000,0/0,0 1904 14%/ 14% | 12%/ 14 265/265(1/3)-200(14/8)
ELIB-A2 | Qu2d 21 22029 12015 1 0.00.0 0.011/0.0/0.018 0.000.0/0.0 0.0/0.0/0.0 0.000.000.0 1983 14%/ 14% | 10% 10 265/265(113)-200(8/7)
BLUH3-A1| duT 24 22¢20) 12042 2 0,000,0 0,005/0,0/0,019 0,060,000,0 0,0/0,060,0 0,000,000,0 1,08 14%/ 14% | 10%/ 10% 2650265(1/3)-200(7/T)
BLH5-A1 du?8 21 22(221) 03805 1 0,000 0,005/0,0/0,018 0,000,0/0,0 0,0/0,0/0.0 0,000,0/0,0 0,831 14%/ 14% | 10%) 10% 265/265(113)-200(5/5)
BW1S-E1 du2d 21 22(+21) 098/08 1 0.070.0 0.005/0.0:0.019 0.0¢0.0/0.0 0.0/0.040.0 0.0v0.0/0.0 0.8 14%/ 14% | 10%/ 10% 265/26:5(1/3)-200(5/5)
BLIM4-B' Qu2d 21 22020 1215 1 0.000,0 0,011/0,0/0,018 0,000,0/0,0 0,0/0,0/0,0 0,000,000,0 1983 14%/ 14% | 10% 10 265/265(113)-200(8/7)
ELMZ 2| dus 1.3 205(+1.8) 1.2/15 1 0,000,0 0,004/0,0/0,017 0,060,000,0 0,0/0,060,0 0,000,000,0 1,08 14%/ 14% | 10%/ 10 265(265(1/3)-200(8/T)
U251 du2d 24 22(a24) 12045 1 0,000 0,011/0,0/0,018 0,000,0/0,0 0,0/0,0/0.0 0,000,0/0,0 1188 14%/ 14% | 10% 10 265/265(1/3)-200(8/7)
BL2-B1: dwld 21 22(+21) 098/1.2 1 0.070.0 0.007/0.0:0.019 0.0¢0.0/0.0 0.0/0.040.0 0.0v0.0/0.0 0.972) 14%/ 14% | 10%/ 10% 265/265(1/3)-20007/5)
BLI2-W2 | Quis 21 22020 08012 1 0.000,0 0,007/0,0/0,018 0,000,0/0,0 0,0/0,0/0,0 0,000,000,0 0,972 4%/ 14% | 10%/ 10% 265/265(113)-200(7/5)
ELU2-pay| dud 27 285(+27) 12042 1 0,000,0 0,005/0,0/0,025 0,060,000,0 0,0/0,060,0 0,000,000,0 1,255 14%7 14% | 10%) 10% 2650265(1/3)-200(7/7T)
BUH->2 | du? 27 285(+27) 038/09 2 0,000 0,005/0,0/0,025 0,000,0/0,0 0,0/0,0/0.0 0,000,0/0,0 1407 14%/ 4% | 10%/ 10% 265/265(13)-200(5/5)
BlI2+2 | Qu2 2.7 285(+27) 0.9/09 " 0.000.0° 0.005/0.0/0.025 0.000.0/0.0 0.0/0.0/0.0 0.000.000.0 1907 14%/ 14% | 10%/ 10% 265/265(1/3)-200(5/5)
ELH5>2 dut 21 22(:21) 0£/08 0,000,001 0,002/0,0/0,018 0,000,0/0,0 0,0/0,0/0,0 0,000,000,0 0,81 4%/ 14% | 10%/ 8% 265/265(1/3)-200(3/4)
EL4>2 | dub 24 22¢20) 15018 3 0.000,0 0,017/0,0/0,01 0,043/0,0/0,0° 0,0/0,060,0 0,000,000,0 1,782 14%/ 16% | 10/ 10 zr?fzss[zm-m[lwmﬂ

ITpu moxcueTe pacxona MaTepHaIoOB B KaXKI0H CTPOKE AAaeTCs PacXo/ 0 MaTepHaIaM Ha OJHY

MapKy (yHIaMeHTa, B KOHIIE Ta0JIUIIe TIPH MOJICUeTe 00IIEero 00beMa YUUTHIBACTCS KOJIMYECTBO
(GyHIaMEHTOB Ha CXEME.
Tabnua 3anonHseTcs TporpaMMOi aBTOMAaTHYECKH 110 PE3yJIbTaTaM apMUPOBAHUS 11OCTIE
BBIITOJIHCHHA CICAYIOIMIUX KOMAaH[ :

1

nnnmnnnnnuu|

2

Mesto ¢aiin — BeiBoj Ha mevath \ Pacuer cryneneit u moakoJIOHHUKA

3) Menro aiin — Pacuer cTyneHeil u MoAKOJIOHHUKA TEKYIIeH MapKH

24,

Ilocse 3anmycka nporpamMmsI:

KpaTkoe onucanue nocjie10BaTeJJbHOCTH padoThl B IPOrpaMme

1) 3aI[aHI/Ie T'COJIOTHYCCKHUX CKBAXXWH, JaHHBIX 110 BOAC U a0COJIFOTHOM OTMETKE HYJIA:

CKBa¥HHLI |

Ecnu He npennonaraercs pacuetr Rrp mo reoioruu, To 3aaHue CKBaKUH HE 00s13aTENbHO,
HO TIPU 3TOM He OyayT JOCTymHBI 4, 5 U 6 Tpymnmna pacyeToB (TPYIIbI pACU€TOB CMOTPHUTE
Jajee 1mo TEeKCTY).

2) Co3smanue OJHOM CTApTOBON MapKu GyHIaMEHTa:

[MprMEHWTE

Jarnee 3anoiHEHNE NCXOIHBIX JAHHBIX :



Mapka : |BIN15-mecrmme pag  (ROMOM »

OTHOTM.  p i [0 p: f1s6 |1
BepXa:
18 Bmin : |0.5 Ma:fo.40s |1

Boic/Tny6.Mogh.: [1,82,0500 Mb:lo40s |1
OTpLIE (%}:|15 Jb|Ta:|0 |1
Cp. Becinones.: [210 ij: 0.5 R

Mecnoria: | 1 R: |J-:'

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

3agaHHOMY Rrp (eciu He co3/1aHbl re0IOTHIECKUE CKBAKUHBI):

Eno

3anaiiTe B Ta0NMIIe B IEPBOI CTPOKE 3HAUEHUE RIp MM UCIIONIB3YHTE MOCIEIYIOINE CTPOKH

ISl BBIYMCIICHHS 3HaYeHUs1 Rrp, 3a1I0JHUB BCE KOJIOHKH B CTPOKe. KITMK MBIIIN 10 BEIYHCICHHOMY
WY 3aJJaHHOMY 3Ha4e€HUI0 Rrp 3aHOCHUT 3TO 3Ha4€HHE B COOTBETCTBYIOIIEE ITOJIC HCXOAHBIX JTAHHBIX
o Mapke (hyHIaMeHTa.

3)

4)

lNeonorna (Tabnuua)

F, oiul Yel [¥e2 (MG

1. Bez recnorku 20
2. Hacerme 1
3. Hacmrme 2

[MTpMMEHMTE
COSI[aTB MapKy INIOBTOPHO, HaKaB

Tosbko MmocJjie co31aHus NePBOd MAPKH BO3MOKHO COXPAHUTDH PacuyeTHbIN (aidi.

CO3I[8.HI/IG U pCaaKTUPOBAHUEC CO3JaHHBIX MapOK (I)YHI[aMeHTOB AHAJIOTUYHO ITYHKTY 1, npu
9TOM, €CJIU IJIAHUPYCTCA CO3JaHUEC CXEMbI, MOKHO q)yHI[aMCHTaM MMpUCBanNBAaTb CKBAKWHBI
IPOU3BOJIbHO, T.K. HA CXEMC IICPCIIPUCBOCHUEC CKBAXKUH I10 IMIPUHIUITY HanOoJee ONMU3KUX
BBITTIOJIHACTCSA aBTOMATUYCCKHU C ITIOMOIIIBIO KOMaH/IbI.

Coznanue cxemsbl (pyHIaMEHTOB

Ecnu He mutaHupyeTcs co3iaHne cXeMbl PyHIaMEHTOB, TO HE OyAyT IOCTYIHBI 5 ¥ 6 TPYIIIbI
pacueTosB.

B nporpaMme MOKHO BBIJI€JIUTh OCHOBHBIC I'PYIIIIBI PACY€TOB:

1)
2)

3)
4)
5)
6)

Pacuer pa3zmepoB 1oomBel

Pacuer reomeTpun IIIMTHOM YacTH (KOJTMYECTBA CTYNEHEH, BBIIETHI CTYIEHEH, BHICOTHI
CTyIIEeHEH )

Pacuer apmupoBanus ¢pyHaamMeHTa

Pacuer ocanku pynnamenra

Pacuer OTHOCUTENIBHON Pa3HOCTH OCAI0K

Pacuyer ocanku pyHAaMEHTOB B IPYIIIE C yY€TOM BIUSHUS COCETHUX (DYHIaMEHTOB
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Padora B DWG-KouncTpykrope
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héihn: hy - ~
- () ¥Ynop | MameHuTo
-y |
Buifop
Basa: Bt VERE (—

Paszpes, Mm: | O

05 @Y cuen
[_] Pucosate nogroTosty ["] PucosaTs nogronoHuk

Homepa mapok Ha nucT: Ed

@aiin  Bbosmmun 1.1 Bonmmun 2 boam, cmaae  Tpadiu Mod, Ap 7] ¥nop F+ W  Pocuem 6oamos & kpyzaoil Base  Pacyem ynopa
Maptn dyngamenTos - 30 YenoBHbIi nnax dyHgamMenTa Pacuet GonTa gna Kpyrnoi Gassl
HoBasuTe Dx D
5 T [ I
3n2k| cerra 100 x 100 Mm ) e b Lo Ok o, .
KonuposaTh = & = oo &5 i
B.O 7 =
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M
NogkonoHHnE W
Px{um}: | 600 HoBasute (] nei
Harpyska N, kH: [lelCTEYIT QUHAMHYECKUE HATPYIKN
Py(um): | 600 HzmeHuTe By:
D) | 0 Bhifiop Harpyzka M, kHm: Ouametp SonTa: LY
. Yganute Paguyc 1, Mm: Wapka cTanu: ~
Dy(uan: | 0
Kon-eo GonTos, wr: .
Himw): | 2100 ADMHDOBAHWE: [ECTD v YHCNo UMKNOE: v
BbIEOA B ABTOKAA Kosdh. ncnonb3oBaHKa
BonTai\Ynopst, Mm e e— Macwralel (1/2): |50 124 Nnowage Gorra Tewyumii knace Geroa:
Bx: ox: - [[] otmerka
Noznyna : |1
. . HavepTuts BuiHocnuBocTh GonTa
By: 0Y'- = Pazpes, mm: | 0
(® Bont | [oGaBnTs . Kowtpome PES, .
hé/hn hy : - = OB @y ) PACYET BLIHOCTHEOCTH BLINONHEH 3agenta B GeToH fonTa
o0 = () ¥nop | Wsmetnte = = Craewy AnA GorTos THna 1.1 n 2
b ynopa (5): _ PUCOBATE NOATOTOBKY PucoeaTe
Beibop U O Rba: Pacuer
basa: [t v+ Bl K| |ovmmmmn  Howepa uapox e nucr: 2
L X
®ain boammun 1.1 banmmun2  boam, cmane  [paduke [Modauska  Apmamypa  ¥nop F+W  Pacvem Boamos & xpyzaol 6ase  Pacuem ynopa
Maptwm dyHgamenTos - 30 VCnoBHLIA NNax gyHaaMeHTa PacueT sagenkn ynopa
ozl vl o HofiasuTe oo, De ®c ot ) Bes crepxmei Pacuet
~ %
A-B || ERiTe
3K Cerra 100 x 100 MM I~ ,_b( PR E)‘/ 5 = 11
KonupoeaTe =5 = &
5.0 ' = \ 1 - -
Otm. [0.000 | A(um): |1800 Binmy: (2100 = e I = |-— o _Bex
o 4 iy i - > | |nodcomsk
SN *+ 1T T = Y Y N —
Crynern & Lma S b % R=]
= - ~
h : | 300 _ [OofasnTs - < L %
clmm) - By, o BN - ’ o+ T @
be(um): | 300 WNsmennts A A2 I A2 b m) ;.
[ Vaamms 1
[ Bwoop | Nnak\Ceyenne - ceTra 100 x 100 M m L
Npuama = -
MogKronoHHKK BexnABaHIR |,1 | . ‘]
. ofaEnTE HKENE
Px(mMm): | 600 4 cnemras
. L1zMeHHTE
Ev(va): [[B00) Pue. 3 Cxema yeTanOBKH aHKEPHBIX CTepameii
Dx(um) | 0 Buibop
| Ypanwte NF, KF 2 MM a, MM : b, MM 2 L
Dy(m): | @ v - " ' ' EnE
H{mMm}: 2100 ApMHUPOBEHUE: ECTB W
BelBOg B aBTOKA[
BonThIlYnopsl, MM i Macurabel (1/2) : |50 2
. . lanpasnexne
e Gxi [ | Monosshue ynopa | Noswyns - [1_| [] Omwersa
HauepTuts

DWG-KoHcTpyKkTOp MpeHa3Ha4YeH Il BBIBO/IA B aBTOKAJ] YePTEXKEH MapoK (PyHIaMEHTOB C
IpSMOYTOJIbHOM popmoit moomBel. JkcnopT pyHaamentoB B DWG-Konctpykrop
BBINOJIHAETCS B OKHE NIPUCBOCHUS (PyHIaMEHTaM (PaKTHUECKUX MapOK — BEPXHEE MEHIO SKCIIOPT
Mapok B DWG-KonctpykTop.

Onucanune uarepdeiica :

I¢'M4

Orm.
A-B

-
[ CIHMCOK MapoK (yH/IaMEHTOB

- KOpPpCKTHUPOBKA PasMCPOB MOJAOMIBBI U OTMCTKHN HHU3a IMOJOIIBLL TeKy’H.[eﬁ MapKu

byngamenTa




3Hak
v 00aBJICHUE K MOJOKUTENBHBIM 3HAUEHUAM OTMETOK 3HAKA «+)»

Orea. |0.000 - OTMETKA MOJIOIIBEI
A[th]: 1200 B[Mh‘l]: 1200 - pa3Mepbl MOIOIIBBI

JoGaBHTL

Upanurb

Konupoeatk | - oGapienue, yaneHue U KOMMPOBaHUE TeKyIIei Mapku pyHIaMeHTa

hc(mm): 300 - BBICOTA BBHIOPAHHOM CTYIIEHH

bepan): | 300 - BBUIET BEIOPAHHOM CTYIIEHH

! - BBIOOD CTyNEeHH

il - xpait pynnameHTa, ¢ KOTOPOro IMOKa3aHO 3HAYEHHE BbUIETA CTYIEHH DC

No6GaBHTb |

H3meHurb |

Haanure | - 100aBUTh, K3MEHHUTH U YIAIUThH CTYIIEHb (DyHIaMEHTa

Palrm): | £

Pylmrm): | 500

Dx[mn]: | 0

Dy(rm): |
Hmm): | 2700

- pa3Mepsl OJKOJIOHHUKA, €T0 CMEIIEHHE U BBICOTA OT MOJIOIIBBI
byHnameHTa

APMHMPOESHWE, | ECTE W
- apMHPOBAHHMEC MOAKOJOHHHUKA

JofaBHTb

H3meHuTb

|
|
Britop |
|

Ypanure

- no0OaBJeHNe. U3MEHEHNE, BBIOOp U yJalleHHe MOJKOJIOHHUKA

Bx - |-140

By - | 130 - IPUBA3KHU 0O0JITOB OT OCH IIOAKOJIOHHHUKA

Ob11ee KoMMYecTBO OONTOB AOIKHO OBITH YETHBIM. J(namerp Juist Tekyuiero 0osra, ero
MapKa CTaji 33Jat0TCsl B BEpXHEM MEHIO MPOTPaMMBbl.

h6/hn:[500/50 - ppicrynaromast gacTs Goita n3 GETOHA MOIKOIOHHNKA H TOJIIHHA
TOJUTMBKH U3 OETOHA HA MEJIKOM 3alOJIHUTENE



D= - SISO

Oy :
y - I MPUBA3KH YIIOPOB OT OCH ITOJKOJIOHHHKA

hy : I BBICTYIAIOIIAsl YacTh yropa u3 0eToHa

Oce ynopa (S): IR _ CMEILEHHE OCU yIIopa

_‘ - OpHEHTalus yrnopa (BepTUKaIbHAs WM TOPU30OHTAIIbHAS)

{* Bonr

©YRop _ p1iGop penakTHPyeMOro 06beKTa

baza: |1 -
| J - CITUCOK aHKEPHBIX 0a3

+ |JB - no0aBlICHHE U pPeAaKTHpOBaHUE 0a3
Nmena ankepHbIx 6a3 uMnoptupyetcs ¢ Mmapkamu ¢pyHaamenToB. B DWG-Konctpykrope
He0o0X0IMMO 3a/1aTh AJIs KaXXA0i 0a3bl CBOI HA0Op OOITOB U YIIOPOB.

K ‘ - KOIIMPOBAHHUC JJaHHBIX y1(a3aHHOfI 0a3nl B TCKYLIYHO.

JoGaBHTL
H3amMeHuTH

Bmbop

[ Haanute | _ ,Gapienne, n3MeHeHNe, BEIGOP WIH yaleHue GONTa 1K yIopa

VYcnoBHas cxema GpyHIaMeHTa:
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MnaniCeyenue - cetka 300 x 300 mm

- peiim ¢ n300pakeHneM
(dbyHIaMeHTa, KIIMKOM MBI MOKHO MEPEKIII0YaTh MJIaH Ha pa3pes.



Hanpaenenme | . HaIpaBJIEHUE pa3pe3a (BEpTUKAIBbHBIN MM TOPU30HTAIbHBIN)

Kontpons | - KOHTPOJIb COOJIO/ICHUS KOHCTPYKTUBHBIX TPeOOBaHUH 110 O01TaM
(paccrostHus MEXy OOITaMH, pacCTOSIHUE OT OCH 00JITa 10 Kpast MOAKOJOHHUKA). [Tpu
BBIITOJIHEHUH KOMaH/Ibl aBTOMaTHYECKU TIPOU3BOIUTHCS NIEpEHA3HAUYCHUE UTMHBI BCEX aHKEPHBIX
00TOB.

Macumate: [50/10 - Macmitab yepreka B BUIOBOM OKHE B IIPOCTPAHCTBE JIUCTA B
aBTOKaJIe [l uepTexka (pyHIaMenTa U OTAETBHO I CEYEHHS 10 MOAKOJIOHHUKY.

Mosuuma© 1 . yauanpHblil HOMEp IPOCTAHOBKY MO3ULMIT Ha YepTesxKe

[ Ormerka - IIPOCTAHOBKA BBICOTHBIX OTMETOK Ha YEPTEKE

Paspes. M : |0 - CMellleHue JIMHUK pa3pesa

£ B® U . pepexnrouarens pexuma paGoTEI ¢ OyKBEeHHOU WK HU(POBON OCHIO

10110 foce - CMEIIEHHUE MOJI0KEHHUS OCH OT OCH (DyHIaMEHTa, Ha3BaHHUE OCH, TECT
BBIHOCKH C OCH

! Pucosars noarotosky YEepTUTh NOJArOTOBKY 1O/ OAOUIBON (pyHIaMeHTa

| Prcosare noakonoHHuk PEXHUM YEPUCHHUS CEUCHHUS 110 TOAKOJOHHUKY

Houepa MapoK Ha NHCT:
I I | - €CJIM Ha JIUCT C YCPTCIKOM MAPOK

(GyHIaMEHTOB IUTAHUPYETCS TOMECTUTh HECKOJIBKO MapOK, TO YKaXKHUTE 3TH MapKu. ITO
HEO0XOAMMO JIsI IPUCBOCHUS OJJMTHAKOBBIX HOMEPOB MO3UIIHIA OTMHAKOBBIM 3JI€MEHTaM
¢dbynnamenTos (6ositam, apmarype), Hanpumep 1,2.3

Haueptuie o
: - KoMaH 1a reHeparuu (aiima fm.Isp

[Tepen nmepBoii 3arpy3koii (paitia B aBTOKaJ HEOOXOIMMO OJIUH Pa3 BBHITOJHHUTH TE€ KE
HaCTPOMKH, YTO ¥ IIPH BBIBOJE CXEMBI B aBTOKa/l — CMOTPUTE a3/l BbIBOJ CXEMBI B aBTOKAJI.

[Tocne Toro kak ¢aiin fm.ISp crerepupoBan B mporpaMme ero MOKHO 3arpy3uTh B aBTOKa. Jis
ITOTO B KOMaH/IHOU cTpoke Habepute komanay (load "*fm™), Bkirouas ckoOku, u Haxxmute Enter.
JIi1st pocMOTpa MPOTOKOJIa BhinonHeHust (aiiina fm.Isp B aBrokane Haxmure F2.

Qatin  boammun 11 Gonmmun2  boam, cmoae  [paguka  [Modnuske  Apmamypa  Ynop  F+ W Pacvem Goamos e kpyenol 6ase  Pacyem ynopa

BerHCC MCHIO IIPOTPaMMBI ITO3BOJISCT.

1) CoxpaHuTh B OTHENbHBIA (hailm aHKepHbIE 0a3bl, YTO MO3BOJSET HCIONb30BaTh U
INPUMEHSTHh CBOM THIOBOI Habop aHKepHBIX 0a3. [Ipu 3arpy3ke BbIIOJHSAETCS 3aMeHa 0a3
C COBIAJAIONIMMH Ha3BaHUSAMHU.

2) Haznauuts auamerp u TN 601Ta C BO3MOKHOCTBIO KOPPEKTUPOBKH B OOJIBIIYIO CTOPOHY
3aJesIK1 00J1Ta B OETOH Ha 3aJaHHYIO BEIMUUHY

3)  Hasuauuts Mapky cranu 0oaTa

4) 3anath napaMeTpsl rpaduKu MPU OTPUCOBKE YEPTEKa B aBTOKAIE

5) 3amare KJ1acc 6ETOHA MOUTMBKHA



6) 3anarhb Kiacc paboyeil apMaTypsl, AMaMETp | LIar XOMYTOB

7) 3agaTh peKUM OKPYIJICHUS pa3Mepa XOMYTOB B BEJOMOCTH AeTanedl kpatHo 10MM B
OobIIyI0 CTOpOHY. Pazmep B Be1oMOCTH AeTaneill 6e3 OKpYIJIeHUs BBIYUCISIOTCS 110 OCH
CTEpKHEU

8)  3amarh pa3mepsl yIIOpa U BBINOJIHUTE PAcUeT 3aCIKHU YIIopa Ui BOCIPUSTHS HATPYy3KH

9)  3amare Mapky O€TOHA 110 MOPO30CTOMKOCTH U BOJOHEIIPOHUIIAEMOCTH

10) BpimoaHUTH pacyeT OONTOB JUIS KPYIJIOH 0a3bl KOJOHHBI



26.  Menio ®aiin - ’KecTKOCTHbIE XapaKTEPUCTHKHU

JlaHHBIIT TYHKT MEHIO TO3BOJISIET CchOpMHpOBaTH B paboyeil mamke mporpaMmbl (Haiin
KECTKOCTHU.tXt C IKECTKOCTHBIMH XapaKTCPUCTUKAMHU Ha IMEPEMEIICHHUS U TIOBOPOTHL.

K.puTepHi BLIO0OpA XECTEOCTHOA XapaKTepMCTHEM

(" BeISMPATE MUHWMANBHOE ZHAYEHME
(" BeIGHPATE MAKCUMHaNEHIE SHAYEHHE

{w EblﬁHpElTb SHAMEHWE Hap3ETEPHCTIEW ONA HarpyskH C Mak.CcHvaneHeIM SHIYEHHE

MNpM pacyeTe $apakTEPUCTHEM 007 NEPEMEWEHMA NO BEPTHEANH YYMTEIESTE
COOCTEEHHEIN BEC PYHIAMEHTA M FPYHT Ha YCTyYras fyHLamMeHTa

-

[TpM pacyYeTe apakTEQMCTHEM 0NA NEQEMELLEHHIA N0 BEQTHEANM
YYMTEIESTE NPMIPYS HE MEHEE S30&aHHOMD, C MHIHEMIYANEHEIR

SHAYEHMEN 0017 Ead0oro PYHLAEHT 3 40 NonYy4eHHMA pagHBR 0C30ok 411
noKa0omMy PyHLareHTEL OT NoNY4eHHOND SHAYEHKA NRMIEYSa -

Mpurpys, T:

J11A HYNEEEIE SHIYEHMI XADAKTEOHCTUE 407 NepErEL EHUE o
FOPHSOHT AN W NOE0POTOE [P HYNEEOM SHIYEHHH HAr P3| Hatimu bIH

MPHHMMATE SHAYEHWA DAEHEINM XADAKTEOMCTKAN, BEIMMCAEHHEIN B Harpyzky [F]
MEpEHAMEYAARHOE NADCKOCTI

-

Otyer

" BrAuMTE B OTYET RapakTepHcTHEM gnA kasgoro PCH Ha dyHgarerT

{* BENOYMTE B OTYET HADAKTEPHCTHEM N0 Sa0SHHOMY KDWTEDMIO BRIGODA

JanonHKTENEHD

D EEEQMHMTE E OQHOD
SHAYEHME BEC

[ dyHaameHTa
[ApUrpYz] |

(* BrOOYMTE B TAOAKMUY MAPKEKM PYHOAMEHTOE M OCH EHELHKIN Har pyskyY

(" BraoudTe B Ta0AKUY MapkK SUHLaMEHT O

(" BEMOYMTE B TAOAMUY OCH 30aHKA [Coopy#eHWA]

BrAOUMTE B OTYET #ECTEOCTHEIE =APAKTEPHETHEH
Ha NOEQPOT KW MOpH3I0HTaNEHEIE NEPErSW EHIMA

BroinonaHure pacHyeT ‘

3HaueHUs1 XapaKTEepPUCTUK MOXKHO HCIOJIb30BaTh, HANPUMED, AJII MOJEIUPOBAaHUS PaOOTHI
OCHOBaHWUS I BBITIOJIHEHUS pacueTa Kapkaca 3JaHus ¢ yuyeToM paboTsl ocHoBaHus. Hampumep,
B mporpamme Scad, wucmonp3ys S1-plif MOXXHO BBIMOJHUTH TaKOM pacder, NpH ITOM
PEKOMEH]IyEeTCsl UCIOJIb30BaTh TOJIBKO KECTKOCTHBIE XapaKTEPUCTUKHU MO NEPEMEIICHHUIO BIOJIb
BEPTUKAIBHON OCH.

’KecTkocTHBIE XapaKTEPUCTUKU ISl YIJIOB MOBOPOTA U TOPU3OHTAIIBHBIX MEPEMEIIECHUN B
mporpaMMe JIaHbl CIPABOYHO W WX HCIIOJIH30BAHUE OTPAaHUYCHO, YUYWUTHIBAS UYTO TMPU HX
BBIYMCIICHUH TPUHSTHI CIEAYIONINE OTPAHUYEHUS

1) Pacder )XeCTKOCTHOH XapaKTEPHCTHKH Ha MOBOPOT BHIMOJIHEH JIEJICHUEM JICHCTBYIOLIETO
MOMEHTa B ypPOBHE MOJKOJOHHHMKA (yHIAMEHTa Ha yroj MOBOPOTAa, MPU 3TOM Yroi
MOBOPOTA, BBIYMCISAETCA MO KPEHY BBIYMCICHHOMY OT MOMEHTAa B YPOBHE IOJOIIBHI
dbyHnameHTa, T.e. C YydyeToM OOKOBOM CHJIbI, JE€HCTBYIOIIEH B YpPOBHE Bepxa
MOJKOJIOHHUKA



2) Ilpu pacuere KECTKOCTHOH XapaKTEPUCTHUKU HAa TOPHU30HTAIBLHOE MEPEMCIICHHE HE
YUHUTBIBaeTCsI paboTa rpyHTa Mo OOKOBOW MOBEPXHOCTH (PyHIaMeHTa. 3HAYEHHE JTOU
XAPAKTCPUCTHUKHU IMOJTYUCHO ACIICHUCM 3HAUCHUS FOpHBOHTaHLHOfI Harpys3Ku Ha 3HaA4YCHUC
TOPH30HTAILHOTO TIEPEMEIIEHHS BepXa MOJKOJIOHHUKA OT KpeHa (yHTaMeHTa.

Puc.7. Cxema KpeHa KeCTKOI'O COOPYKEHUS i = (59 — &1 )/ L

( prcyHOK 13 Nocobusi MO NPOEKTUPOBAHMIO OCHOBAHWIA 34aHnn  coopyxeHnn k CHul 2.02.01-83)

Buumanue! Ilpu BKIIOUEHHOM HACTpOilKe BBIBOJA B OTYET OCEW 3JaHMs Kakaas Mapka
dbyHmamenTa qoJpKHa OBITh HaHECEHA HA CXEMY PACIOJOKEHMSI W TIOCIE 3TO BBINOJIHEH pacyeT
dbyH1ameHTa.

JXKecTKkoCTHBIE XapaKTEPUCTHKH 10 BEPTHKAJIBHOMY IMEPEMEIICHHUI0 MOXKHO BBIYHCIIATH C
ygeroM wuiu 0Oe3 ydera COOCTBEHHOrO Beca (yHIAMEHTa, a TakkKe C YYeTOM 3aJlaHHOTO
MOJIb30BATEJIeM MPHUrpy3a. DTO HEOOXOJAMMO HCIIONB30BaTh B Cliydae, €Cld Ha (YyHIAMEHTHI
JENCTBYIOT BBIIEPTUBAOIINE HATPY3KH, IPA 3 TOM PEKOMEHIYETCS

1) BBINONHATH pacyeT KECTKOCTHBIX XapaKTEPHUCTHK 10 BEPTHKAIHHOMY MEPEMEIICHHIO C
y4eTOM MpUTpy3a, 3a/1aBas B KauecTBe Mpurpyza MAX BblIepruBarollyl0 Harpy3ky Ha
byHIaMeHT

2) B pacyeTHOM KOMIUICKCE, K KOTOPOM BBINONHSIETCS pacyeT Kapkaca, CO3/aBaTh
HOCTOSTHHOE JOTIOJIHUTEIBHOE 3arpyKeHHe, paBHOE IPUTPY3Y

[Tpu coGuroieHNN ATUX PEKOMEH 1AM KECTKOCTHBIE XapaKTEPUCTUKU BBIYUCIISIOTCS TaKUM
00pa3oM, YTOOBI OT MPUTPY3a OCATKU (PYHAAMEHTOB ObUIH PaBHBIMU.

27.  Menio ®aiin — CoxpaHeHue H OTKpbITHE (haiijioB

[Ipu coxpaHeHuH M OTKPHITUU (ailioB ¢ pacumpenueM *.fun mporpamma aBTOMaTHYECKH
COXpaHsIeT M OTKpbIBaeT (hailabl moctpoeHHoro 2d koTioBaHa M mocienHed 3d monenu rpyHTa
(koTIIOBaHa), M0 UMeHH (Qaiina ¢ pactmpenuem *.3dk u *.3dg.

Pe3epBHBIe KONMU — CIUCOK (AINIOB, SBISIONINXCS PE3EPBHBIMU KOMHSIMH TEKYIIETO pabodero
(atina.

KosmyecTBo pe3epBHBIX KOMUPOBAHMI — TIPY COXPAHEHUH pacueTa Mporpamma coxpanseT (aiin
¢ pacummpenuem FUN. B ¢aiine ¢ pacummpennem FUO Bcerna xpanurcs konus ¢aiina, B KOTOpOM
MOJTb30BaTeNh paboTal 10 JeKyIIero AHs, B ¢aitnax ¢ pacmmpenusmu FU1...FU9 xpanstes konnn
(baitnoB npenpIIyIMX COXpaHEeHUH (€CIM 3aJaHHOE KOJIMUYECTBO PE3ePBHBIX KOMMPOBAHUN OoJIbIIIe
HYJIS).



28. Menw ®Daiia — Hoauwlii otuer B Word

Moanvrii oryer B WORD — hopmupoBanue nonxoro ordera B Microsoft Word. OtkpeiBaromieecs
OKHO TT03BOJISICT MOJIb30BATENI0 HACTPOUTD HAIIOJIHEHUE OTYETA.

Omer
Turyn
Hazsarme opranmsalm (kpamka) Oprannsaua
Oprarmzawa
HassaHme opraHuzawam (noapobho) :
3aKazUNK 3KazuK
Haseanue obvexkta
HassaHue ofibexTa (obwee)
HassaHue pacueTa Haszsanue pacueta
Domkrocm (11 2) | Lngp pacyera : Lnegp Haseanue nopofbexTa (3AaHWA, COOpY*EeHA) : MogboGsekT
Jonxrocts 1 (M.0. Pamunua): Farunan Jomxtocts 2 (M.0. Samunua): FPamunan AN {4.0. Farmunna) : Famunan
[ (rtexct B 1) Pucyrok - 3D Pyrpament Pucyriok - Cxema Pucyriox - 3D Cxema
LWrasn MNepeuetic pacueTos
Paspabotan (Famnmia) Paminma WexopHeie ganHse
. POM21
3z8.rp. (Parunus) Pamunis D POmd3 [ TaBnuuz - Pesynetatsl pacyeTa Boex Mapok
I crew. (Famanus) : Pamunan i-[] TaBnvuz - Koab®uUumeHTsl ICNONES0BEHIA N0 MapKaM
H konmp. (Famunng) : Pamunma
Hau ota. (Pammnua) Paminma 0

N300paxkeHre pUCYHKOB aBTOMATHYSCKH 3aIIOMUHACTCS ITPU KOMMMPOBaHKUH B Oydep oOMeHa
COOTBETCTBYIOIIEr0 U300paKeHHsI B OKHAX MPOTPaMMBbI.

29.  Oxkcnoprt pe3yabTaToB B Revit

B nporpamme peann3oBaH 3KCIOPT pe3ysbTaTOB pacyera B nporpammy Revit 2019 u B Gonee
MIO3/THUE BEPCHH.

Jlnst Hadanna paboThl HEOOXOIMMO YCTaHOBUTD TutaruH (daitasr Gipro_to_Revit2019.dll u
Gipro_to_Revit2019.addin ) B manky Users\PC\AppData\Roaming\Autodesk\Revit\Addins\2019 —
qutst Revit 2019. Dto MOKHO cenaTh KonupoBaHueM (¢aiiia wiu Beiopath B iporpamme GIPRO B
menst AT myskr YcTaHOBUTS IIarus s Revit,

DKCHOPT PEe3yNbTATOB pacyeTa BBIMOIHAETCS TOJIBKO CO CXEMBbI PaCIlONOKEHUs KOMaHA01 R .
BrinonHseTcst 9KCMOPT TOIBKO OTOOpakaeMbIX Ha CXeMe (PYH/IAaMEHTOB U MOCJIEIHEH MOCTPOCHHOU
WK 3arpy’keHHoi 3d MoieNin rpyHTOBOTO MaccuBa. Ilepet BBIOTHEH ST KOMAH bl PE3YJIbTaThI
IporpaMMa 3arpainBaer uMs ¢aiina s CoOXpaHeHUsI pe3yJIbTaTOB.



Pexayam u HacTpoiikmn

(® 3kcnopT nocneaHei NocTpoeHHo (3arpyxeHHoit) 3d Moaenu rpyHToBOro Maccusa

[] 3kcnopT BEINORHUTE TpEyronbHBIMM NPU3MamMK (cnyvaii 683 KoTnosaHa)

() 3KCnopT BCEX MApOK CO CXEMbI PACTION0XEHUA

() 3kcnopT BLIBPaHHOI MaPKK Ha CXEME PacnonoXeH!s

| Brnioun pT 3pMUPOBaHNE

x

[Tocne ycraHOBKY IUTaruHa Mpu NepBOM 3arycke nporpammsl Revit Ha 3ampoc BeiOepute Beerna
3arpy:Karhb.

HesosmoxHo nposepums paspabomyuka smol Hadcmpoliku. Kakoe
delicmsue Heobxodumo ssinoaHUMSE?

s Giprg_to Revit2019
Paspobomuuk: Heuzsecmuwil paspabomyuk

MecmononoseHue:
Cr\Users\PC\AppDoto\Roaming\Autodesk\ Revit\Addins\2019 Gipro_to_Revit2079.d1!

Cepmuduy. opzan:  Hem

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

YBedumece 8 moM, ymo JeHHER HoBcmpolka NOCMYNUAG K 80M U3 HODEXHO20 UCMOoYHUKD,

Ecez0a zazpyxame | | Jazpy3ume oduH pas | | He zgzpyxame

KaKUE CYLUECMBYHOM DUCKLY!

3amyck IJIaruHa B pEBUTE HY)KHO BBIIIOJIHATE B OTKPBITOM IIPOEKTE, Ky/1a IUIAHUPYETCS
UMIIOPTUPOBATH AaHHbIE U3 porpammbl GIPRO. [lng 3TOro B BEpXxHEM MEHIO BHIOEpUTE
Hanctpoiiku — BHelIHue MHCTPYMEHTBI U 3aIlyCTUTE IUJIaruH.

Apxutektypa  Koncrpykuwa  Crane  Cucremsr Berasute  Andotaumu  Anaaus  @opwueivrednaad  CosmectHan pabota Bug Ynpaenenwe  Heacrpoiiku

XS B o= @ B = = R F A8

2 BHewnne | Batch Print Mepesate mogeas(v) | © nporpamme Mpoeepka Ynpaeaenne | O nporpamme... JanycruTe WM Convert RFA _ About Formit  Revit Los
WHETPYMEHTEI to Formit T

" || Gipro_to_Revit2019 r:h Print eTransmit IModel Review WaorksharinghMenitor Formlt Converter Revit Lo




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

gqug .
HWrnopr :

Mpunare enicoTHy oTweTtry 0,000 e GIPR D pagHof BHICOTHONR OTMETEE YDOBHT

Yy axure Touxy Bcrasku [X.7] 6 Bevit vynesoi Towwu [ Y] uz GIPRO :

% NN .- ENEEEE

B BuinoaHATE MMNOPT aphaposaHas HNoGaBuTb NoLsExYy
B K apriaType A400 1w AS00 poSasHTL HHAEKE T T oMU MHE MO8 AMBEM, b - H0
HasHauwTe mapry GeToda no F u's’ Jotaeure noaroroery [nogderor:y)

T onuuny nogroroex W [nogteronu] messms us GIPRD 1
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30.  Pacuer mpomep3aHusi rpyHTa

B nporpamme peanu3oBaH pacdeT IiIyOMHBI CE30HHOTO IMpOMep3aHus rpyHTa. J[jIsi BBIMOIHEHUS
pacuera HEOOXOIUMO CO3[aTh CKBaXKHMHY. 3 OKHa CO31aHUS CKBAXHH 3aIlyCKaeTCsl pacyer
IIPOMEp3aHusl TPyHTa KOMaHI0M:

Ormeren n ¥TB Cnucok cKB

AbDc. OTMETEA HYNA (M):

TpyHTOELIE Bogbl | |

Eﬁﬁﬁij

| 3kcnopt || Mmnopt |
[ 1

M
E]

[lepen 3amyckoM pacdera TpoMep3aHUs HEOOXOIMMO TPEABAPUTEIHHO BBHIOPATh HYKHYIO
CKB@)XHHY, TI0O KOTOPO OyAeT BBIMOJHATHCA pacyer. [ mpoBepKH AOCTATOYHOCTH 3ariayOJieHus
¢dbyHIaMeHTa, HEOOXOIMMO B OKHE pacyueTa MpoMep3aHus BBIOpaTh HYXKHBIH QyHIaMeHT. B crincke
oToOpaxaroTcsi GyHIaMEHTBI, IPUBSI3aHHBIC K BRHIOPAHHON CKBa)KHHE.



Cymma aGCoNoTHBIX SHAYEHNI CPEAHEMECAYHBIX
4910

Pacuet

OTPHUATENLHEIX TEMNEPETYP 3a 10, "C
Cpeprerogosas Temnepatypa,’C:  3.70 26
Fopog: | KysaHmsik hd

Nannbie no ropogam npUHATHN no CN 131.13330.2020

PACHET OT YCThR CKEEHMHB ()

PacyeT 0T 33aHHON OTHOCHTENEHON OTMETKN (@)
OTh. oTM. noBepxkocTw, m - (0.000 | |A12 v

TpyHT

= HICHINHO
TPYHTHI BbilWE NOZOWESL NPWHATE N0 CkEaXMHE (@) —

3agate marepnan cOpaTHOA SackINKK E:J

TPyHT TUNOB 5,6,7 NPUHAT KaK NbINEBATO-TMUHKCTBI [ |
MaTepuan 3ackink BbIIE YCTLA CRBAXHHE |

(CyT MHOK MNK rNWHE C nokasarenem Tekyyect (L <025 W

Tin coopyXeHWA 1 ero oCoBEHHOCTH
Orannusaemos (8) HeoTannusaemoe ()

EBes nofsana ¢ nonamu, yoTHaMeaeMbiMI Mo rpyHTy. v

Pac4eTHas CPEAHECYTOYHAA TEMNEPaTYpE BO3NyXa
E b K

dyngamenTam, C . |20 Ll eyrmamac

PAaccToORHNE OT BHEWHEN rPaHK CTEHBI [0 KPas Cre. 26

diyHgaMeHTa, MM | 3000

PacyeT npomep3anua rpysTa no CM 12.13330.2016 pasaen 5.5

HexogHele ganHbie:

OTmeTKa nosepxHocTy Lg = 0,00m

PacueT BbINONHAEK NO CKEDKUHE 26

OTMETKa YCTbA CKBaMMHBI Ls = -0,60m

TPYHT 33CBINKK BLIWE YCThA CKEEKWHBLE CYTMHWHOK HNW INWHA © Nokasatenem TexyyecTn IL < 0.25
3maHue (COOPYKEHWE) OTANNHEAEMOE

{ol 3naHHA
Bes © nonawmm, y

no rpyHTy

TOUHAR
‘yHaamenTam,*C : Mn = 20
PaccToAHWE OT BHEWHER rPaHN CTEHBI A0 Kpan (yHAaMEHTa, MM : af = 3000
lFopop;: Kysangbix

Cymma )
Cpeanerogosan Temnepatypa,”C : Mc = 3.70

YPE BOSAYXa B K

p 3a rog,”C : Mt =49.10

PACYET:

(COCTAB rPYHTOBLIX CNOEE, HAYMHAA OT NOBEPXHOCTH:
1: CYrMHHOK WAK FMWHa C NoKasaTenem Texyyectw IL < 0.25 ( d0 = 0,23; hcnor = 0,60m )

2: HaceinHo#M ( dO = 0,34; hcnosa = 5,70m )
3: cyrnunok ( d0 = 0,34; hcnoa = 12,30m )

CpeanessseweHHoE 3Havenne di = 0,31 ( AnA rnybuHel 2,169m )

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

T, Y4 pexuma

Mo taGnuue 5.2 CM22.13330.2016 kh = 0,60

Pacuet "

rRyGHHBbI

31.

HMnopT u 3kcnopT cxeMbl (PYHIAMEHTOB

[Iporpamma 1mo3BoJisieT NPOU3BOJUTH OOMEH JAHHBIMU 10 CXEME PacIoyIOKeHUs (yHIAMEHTOB U
poctBepkoB Mexay moayisiMu GIPRO-Pocteepk GIPRO-®ynnament. OOMEeH NMO3BOJISET BUACTH B
KaX/JI0M U3 MOJyJled OOIIyr0 CXeMbl Ul clydash MPOEKTUPOBAHMsS OJHOBPEMEHHO Ha OJHOM
TUTOIIAJIKE CBAHBIX (PyHIaMEHTOB M (DYHJAMEHTOB Ha €CTECTBEHHOM OCHOBaHWHU. [lomMumo 3TOTO
npu oOMeHe nepeaaercss MHGOpMaIus O HaPsDKEHUSIX MO MOJoMBaMHU (PyHIaMEHTOB (YCIOBHBIX
¢dbynnamenTo). Takum 00pa3oM MpH pacueTe OCaAKH C YI€TOM BIUSHHS COCETHUX (DyHIaMEHTOB
UMIOPTpYyeMble GyHIAMEHTHI (POCTBEPKH) TAKXKE YUUTHIBAIOTCS.

st sxnopTa (MMIopra) cxembl (yHIaMEHTOB B OKHE C KOOpIUHATaMu (yHAAaMEHTOB B 00OMX
MOJyJIsIX HEOOXOAMMO yKa3aTh OJIMHAKOBOE UMs (aiiyia, KOTOpoe MoJIb30BaTeNb 33/1a€T CaM Ha CBOE

YCMOTpPCHHUC. I[J'ISI 9KCIIOPTa CXCMbI HY?KHO HAXXATb KHOIIKY

JKcnopT

. HI
Z[J'DI I/IMHOpTa HeO6XOI[I/IMO HpI/I pa60Te B OKHC CO CXEMOU paCHOJ'IO)KCHI/IH HaXaTb KHOHKy .

32.

Pacuer MacCHBHBIX (l)yHI[aMeHTOB moa MalliMHbI ¢ IJMHAMUYCCKUMHA HArpy3KaMu (C

BPAIIAKIIHMMECH YaCTAMH)

Z[J'I&I pacucTa HCO6XOI[I/IMO BLI6[2&TL THUIT COOPYKCHUS MO HOMEPOM 12. Hany3KI/I AJI1 pacyeTa

3a4al0TCs B OTACIIBHOM OKHE.

Hopmamebie mHammuecime Har pyskm

Couerarme 1 CoueTatme 2
P: 20495 P: 00
Ma: |00 Ma: 0.0
Wb: [BHEE  To: EONE
Mb: |0.605 Mb: 0.0
Kosdh. napemxuocTH:  1.03 Ta: 1.846 Ta: 0.0
Tb: 1846 Tb: 0.0

CnpasKa No cTaTMYeckiM CnpaBKa No SMHEMWMECKHM HOPMETHBHGIM

PAECYETHBIM HEPYSKaM Harpyskam
Danm=e ans " Harpysox
Bug Mawubel: | [siMoCOCk W ESHTUNATOPS! v Crpasica o pacueTy

YacroTa BpaweHnn (nr), oDimue: | 1450

CyMMapHLIil BEC pOTOPOE MAaWMHLI (G): | 0.588

BLMMCIM TS HOPMETMBHGIE
AMHAMWHECKHE W IKBUBANEHTHbIE
CTATUYECKME HArPy3KK (coueTarme 1)

(®) MnockocTs koneBanuit BAoNL cTopoHs! B

() MnockocTs koneBaHni BaoNE CTopoHs! A

sarpys«a BnemeHTh: MamAHL
CoueTatme 1 CoueTatue 2 Macca X ¥ z S
P [Eses P: [EER 0.0104 [0.0104 [0.0104 0,102
we: BENN|  wa: G
wo: (BENN  wo: [EEEN
n: @SN e [0
To: |EEN To: [sEm
Koath. magexHocTn : 400
Cnpaexa no
SKBMBANEHTHEIM
CTATUMECKMM
Harpyskam
= Quscnum 126 BoluMCIMTL pacueTHeIE
= Ly CTETHYECKWE Harpy3Kn
En. usmepetn XY .Z - KOOPAMHETEI LEHTDE TAXECTN OTASNBHOTD A

3NEMEHTE MALIWHBI OTHOCUTENEHO HYNEBOR TOUKMA,
PACONEKEHHOM N0 BICOTE Ha BERKHEA rPaHU

Py ITa ¥ B NNaHe, i C USHTPOM
BeXHEN rPaHIn PyHaMEHTS. CHCTEMA KDOPAMHET
[LEKApPTOBa, HAaNpaBneHke ock X BAONL CTOPOHbI A

N0 APWEL! GYHASMEHTS

S - COBCTEEHHEIA MOMEHT MHEPLIMI MACCH! w

® 7,0, M, M2 () kH, M, kHwm, kH'm2




33.  Hmnopt Harpy3ok u3 nporpammsl GIPRO — KomounaTtop Harpy3ox

st uMmiopTa Harpy30K HEOOXOAMMO BKJIIOYHMTH PEKUM PEIAKTUPOBAHUS JIAHHBIX 10 MapKe U
ycTaHoBUTH (hiaxox KomoOwu.

K] - UMIIOPT HATrPy30K

Ecnu Harpy3ku u3 KomOuHaTropa sKCopTHpOBaHbl 0€3 HOMEPOB Y3JI0B, TO HArpy3KH OyIyT
pa3MelIeHbl B TEKYIIyH0 MapKy. Ecim Harpy3ku BKIIIOUarOT HOMEpa Y3JIOB, TO OTKPOETCS HOBOE
OKHO pabOThI C HATPy3KaMH:

A Harpysin ws kombunaropa = m} X

Homep KopmaHata KooppuHata Mapka Mapika no Mapka no cxeme CueHapwit no CueHapuia S

ysna X Y npoToTMn HasBaHWO y3na N0 KOOPAMHATEM Harpyskam no cxeme
3 0.325 5. w ~

10511 0325 2637 ~ | 10511 - ~ ~

10512 0325 517 ~ 10512 - ~ ~

10513 0325 2397 ~ 10513 - ~ ~

10514 0325 2277 ~ | 10514 - w ~

10515 0325 57 ~ | 10515 - w ~

10516 36 2757 ~ | 10516 - w ~

10517 36 263.7 ~ | 10517 - o v

10513 36 2517 ~ | 10518 - w ~

10519 36 2397 ~ 10519 - ~ ~

10520 36 277 ~ | 10520 - ~ ~

10521 36 2157 ~ | 10821 - ~ ~

10522 2 2757 ~ | 10522 = ~ ~

10523 72 263.7 ~ | 10523 - ~ ~

10524 72 2517 ~ | 10524 > ~ ~

10525 72 2397 ~ | 10525 - ~ ~

10526 72 277 ~ 110526 ° e ~

10527 72 2157 ~ 110527 ° e ~

10528 107675 2757 ~ | 10528 - ~ ~

10529 107675 2637 ~ | 10529 - ~ ~

10530 107675 517 ~ | 10530 - ~ ~

10531 107.675 2397 ~ | 10531 - ~ ~

10532 107.675 2277 ~ | 10532 - ~ ~

10533 107675 257 ~ | 10533 - ~ ~
En. usmep. ~ Mapka no HassaHwo ysna — mhmaxaysmxﬁmaﬁ En. usmep. Harpysok
© Mempsi D — © Touro no Homepy yana §i34 @ Om
) MunameTps! BcTasne 1s Gypepa MNosopoT () BrnouaeT HOMED yana OBHoBMT d = v BeinonHkT () kH. kHm

KOOPAMHATSI KOOPIMHET Tabnuuy CLEHapK

B niepBo#i KOJIOHKE 0TOOpaxkaeTcst CIMCOK 3arpyKEHHBIX Y3JIOB.

»

BocTaenTe 13 Bydepa
KODPOMHETE

Bo BTOpYIO U TpeThI0 KOJOHKY MOKHO 3arpy3uTh KOOPAMHATHI Y3JI0B, PEIBAPUTEIHHO CKOIIUPOBAB
ux B Oydep oOMena, Hanmpumep n3 tadymnsl EXCEL:



6 Homep y3r KoopguHate
7 X Y Fi
8 4150 36 1196 0
9 4151 71,675 1196 0
ﬂ 4152 0,325 119,6 0
11 4153 0,325 131,6 0
12 4154 0,325 1436 1]
13 4155 0,325 155,6 0
14 | 4156 0,325 1676 0
£ 4157 0,325 179,6 0
16 4158 0,325 191,6 0
17 4159 36 1316 0
.18 4160 36 143,6 ]
19 4161 36 1556 0
20 4162 36 1796 0
21 4163 36 1916 0

KoopannaTsl Hy>XHBI, 4TOOBI TPOrpaMMa MOTJIa Pa3MECTUTh HOBBIE CO3/]aBa€MbIE€ MapKH HA CXEME
pacrioyio)keHust (pyHIAaMEHTOB M aBTOMATMYECKHM HAWTH CYIIECTBYIOLIME MapKH, KOOPIUHATHI
LIEHTpa IOJOLIBBI KOTOPBIX COBIAJAIOT C KoopAuHaTamu y3i10B. [lepen 3arpy3koil KOOpIMHAT
YKaXUTE €JUHULBI U3MEPEHHS KOOPANHAT:

En. namep. koopmar

0 Metpe
) MuniameTpe

B kononke Mapka mpoToTMN I0Jb30BaTelb BBIOMPACT CaM M3 CIMCKA CYIIECTBYIOLIMX MapoK
MapKy, KoTopas OyJIeT UCIOIb30BaThCs Kak MPOTOTHI IPH CO3aHUU HOBOW MapKH U3 y3ina. [IpaBoit
KHOIKOW MBIIIY MOYKHO OTKpPBITh MEHIO, ITO3BOJISIONIEE 33aaTh BBIOPAHHYIO MapKy HPOTOTHII IS

OCTAJIBHBIX Y3JI0B BCEH Ta6J'II/II_IBI HJIN BBIACJICHHBIX CTPOK Ta6J'II/II_H:II

A Harpysan w3 kombumatopa

Homep KopmHaTa KoopmanaTta Mapka Mapxa no Mapka no cxeme Cuetapyi no Cleniapwa Pesyn=tat
yana X Y npoToTMn HasBaHWo yana Mo KDOPAMHETaM Harpyakam no cxeme

10510 0.325 2757 4165 [1051n I

10511 0.325 2637 ﬂpMMEHMTh KO BCEM Mapkam BTEﬁﬂWLl'E

10512 0.325 2517 [ g cTpokax s 726 |

10513 0.325 2397 ~ (10513 ~

10514

0.325

10520 2277 ~ 10520 v
10521 3 2157 ~ | 10621 v
10522 72 2757 ~ | 10622 v
10523 72 2637 ~ 10623 ~
10524 72 2517 ~ | 10524 ~
10525 72 2397 ~ | 10525 ~
10526 72 2277 ~ | 10526 ~
10527 72 2157 ~ | 10627 ~
10528 107675 2757 ~ | 10528 v
10525 107675 2637 ~ | 10529 v
10530 107675 2517 ~ | 10530 v
10531 107675 2397 ~ 10531 v
10532 107675 2277 ~ | 10632 v
10533 107675 2157 ~ 10633 v

En. nsmep. KoopaHart

© Memol
() MunimeTpel

U

BoTasuTe U3 Gypepa
KOOPIMHATS!

~u

Mosopot

KOOpAMHAT

Mapka no Hassanwio ysna

© Touro no Homepy yana

() BrnouaeT Homep yana

OBHoBUTE
Tatnuuy

o

Beinonsuts
CLEHAPIM

En. msmep. Harpysok

Orm
() kH. kHm




IIporpamMmmMa aBTOMAaTHYECKH BBIIIOJIHIET IIOMCK CYLIECTBYIOIIMX MapoOK II0 HAa3BaHUIO MapKy,
COBIAJAIOMIEM IIOJHOCTBIO WM YaCTHYHO € HOMEpPOM Yy3Ja. Pe3ynbrar moucka 3aBHCHT O
HaCTPOUKHU:

Mapka no HaseaHwio y3na

© Touno no Homepy y3na

i:l BrnioyaeT Homep yana

Ecnu xoopauHaThel y3710B 3arpyeHbl B TaOMUIly IporpaMma TakKe€ aBTOMATHYECKH BBIOIHSET
MOUCK CYLIECTBYIOLIMX MapOK, KOOpPAMHATBHl IIEHTPAa TMOJOMIBbl KOTOPBIX COBIAJAIOT C
KOOpJIuHaTaMH y370B. JlJis COBMEIEHUSI CHCTEMbl KOOPAMHAT Y3JIOB U CHCTEMbI KOOpJIWUHAT Ha
CXeMe pacroiokeHus (yHIaMEHTOB B IPOrpaMMe HEOOXOMMO YKa3aTh KaKoW y3eJ COBIMAJIAeT IO
pacrojokeHuto ¢ 0a30BOM TOYKOM Ha CXeME PACIIONIOKECHHUS:

MNpuenska ysna k 6assoBi
TouKE
10525 W = 12 L

Ecnu TakoBast 6a30Basi TOUKa OTCYTCTBYET, TO HEOOXOIMMO, HE 3aKpBIBasi TEKYIIEe OKHO C TaOJIUIeH
Y3JI0B, MEPEKIIOUUTHCS B TJIAaBHOE OKHO, OTKPBITH CX€MY U JOOABUTh HYKHYIO 0a30BYIO TOUKY.
[Tocne Bo3BpalmieHUs] B OKHO C TaOJIMIEH y3710B HOBast 0a30Basi TOUKA aBTOMATUYECKU MOSIBUTCS B
crnicke 6a30BbIX ToYeK. 111 OOHOBJIEHUS TaOIULIBI HCHIOIb3YHTE KOMAHY:

DBHOBMTE
TabmaLy

Ecmu cucrema KOOpJAWHAT Y3JIOB IMOBCPHYTA K CHUCTEMC KOOpAMHAT Ha CXCEMC pPaCIlOJIOXKCHUSA
BOCHOJ’IBSyﬁTCCL KOMaHI0M1 MoBOpPOTa CUCTEMbI KOOPAWHAT Y3JIOB:

Fa

MosopoT
KOOpOMHET

B kononke CueHapuii mo Harpyske I10JIb30BaTellb MOXET BbIOpaTh JeWCTBUE C Harpys3kKamw,
KOTOpPO€ HEOOXOIMMO BBIIIOJIHUTE MPOTrpaMMe JUIsl KaXJI0TO y3Ja:

CusHapwii no Cuenapuit
HarpysKam no cxeme

Pesynetar

St |

[1] Cozpate mapky W3 npoToTHng

[2] DofasnTe Harpysky B Mapky No HaSBaHWD
[3] OofaenTe HarpysKK B MapKy No clemMe

[4] 3amMeHnTE HarpysKW B MapKe Mo HasBaHuD
[5] 3aMeHUTE HarpysKW B MapKe No CreEMEe

[6] Hevero He oenate © HarpysKami

Taxxe B kosioHke CueHapuii o cxeMe I0JIb30BaTENb MOXKET 3a/1aTh KOMaHy pa3MELIECHUs MapKu
Ha CXEME PACIIOJIOKEHHUS:



CueHapbi
Mo CrEME

PesyneTar

[1] PasmecTiTe Mapky Ha CXEME, ECTIA B8 HET HA CXEME
[2] He pasmelnats mapky Ha cxeme

Cuenapuil He o00s3aTeNBHO 3aJaBaTh Uil BCEX Y3JIOB, 3TO MOXHO JenarTh BblOOpouHO. Takke
MPaBOil KHOIKOW MBIIIH MOYKHO OTKPBITH MEHIO, TIO3BOJIAIONIEE MPUMEHUTH BHIOPAHHBIA CIIEHAPHIA
JUIsl OCTAJIBHBIX Y3JI0B BCEIro BCEeW TaOIMIIbI UM BBIIEIEHHBIX CTPOK TaOIMILIbIL.

Hepez[ 3aIIyCKOM CIICHApUECB H606XO,I[I/IMO YCTAaHOBUTHb CAWMHUIBI U3MEPCHUS JIs1 HArpy30K:

Ea. usmep_ Harpysox

OT.TM

() kH. kHma

3ammyck CLeHapUeB BBIOJIHAETCS KOMaH/10M1:

o

BrinonHwWTe
CLIEHEPMM

34. PacyeT ocHOBaHHSI CTOEYHOH OMOPBI

Pacuer Bemmonnsiercs B coorBercTBuM C TpeboBanusmMu CI122.133302016 pasgen 7. Pacuer
3amycKaeTcs Yepe3 BEpXHee MEHIO MPorpaMmbl Jlpyrue pacyersl.

A Pacuer ocrosanma croeuroi onopai (CMN 22.13330.2016 pasgen 7) — *
Croiika Harpysku
HasHauenne onopbl: | Onopa yrnosas (npoMesyTounan u ankepHan),onopa noprana OPY (Yn=1.3} hl F.r Mx, TM Qx, T My, ™7 Qy. T
CpegHas wipwHa (wiameTp) cesermna bfam). 400 Kpyrnoe ceverme (O “ 165 1.5
CpenHAn whpwHa (omameTp) ceusHnn by(Mm): 400 Ksanpatoe cevsne ©
InyGuHa sagenwn diMm): 3000 Cnpasia

BapuaHT 3akpenneHma

[ Tolewm: 700 Zhlysm: eypurersice
) i [ Bblxpm: 1200 BbZymm: @@
. Lbxmm: 3000 Lblymm: Crpaska

*
l Tolxpm: 70 Toly mm:
'
1]
]

Zoxmm: 200 ZbZymm:
BbZxmm: 400 BbZymm:

[ [1 1 Lb2xpm: 3000  Lb2ymm:
To2xpmm: 70 Th2y par: — —_—
MpegensHoe sHaueHke = () B = 3
IemopMaLiM (yron A - - x = o ) 7
nosopoTa) B pagrarax:  0.01 Cnpaska () En. wamepesis: kH, kHu oBan TaBnMUa IEMMTE CTPOKY npaska
TpyHT ocHoBaHMA Cxema K pacueTy K o

MhorocnoiiHoe ocHoBaHWe Hecywan cnocofiHocTe ocHOBaHWA

TOYHT :  Cyrnuwmn (IL= 0.5} ~ dt Dedopmalya {yron nosopoTa):

CpykTypa rpyHTa Hapywena
CTpyKkTypa rpyHTa HeHapywera () a A

¥peneroe cuennenme Cl (t/m2): 0.7
Yaeneroe cuennerme Cll (t/m2): 0.7 |

Yron sHyTp. Tperma Pl rpagyc):. 22

_— o
YroneryTtp. 1perma Pll rpanyc): 22 r Vi 3

YaeneHent sec Y1 (/m3);  1.32 1 d.*mi, -
— i Fi [_] Omer
Mopyns pedopmaism E (t/m2): 750 "
v [—P F ]
lu_ﬂ.d"__ KonuuecTso sHakos
nocne sanATod 5 OT4ETE

ANA pOGHLIX YACEN: ~ Pacuet

En.wamep.: /M2 7/m3 @  «Ma.kHm3 O




