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Tabunia HArpy30K — SKCIOPT B ABTOKAJL

Harpysku Ha yerynsl dyagaMenTa ( OT IOJIE3HBIX IT0I0COBBIX HAIPY30K Ha ITIOBEPXHOCTH,
BKJIFOYas paBHOMEPHO paclpeaeieHHbIe, OT peakui hyHIaMEHTHRIX OaJIOK, BECca CTEH U
mpouee)

3arpy3ka JaHHBIX 110 T€OJIOTHH U3 (daiina

Jorpyska TabJMIEl ¢ MapkaMu QYHAAMEHTOB U3 APYroro daiia

BEIBOJ CXEMBI B aBTOKAJI

Hasnauenune ¢akTHYECKUX MapOK M PacXoj MaTEpHaIOB

KpaTkoe onncanne nocaea0BaTelbHOCTH PA0OTEI B IPOrpaMME

Pabora B DWG-KoncTpykTope

Menro Paiin — JKecTKOCTHBIE XapaKTEePUCTUKU

Menro Paiin — CoxpaHeHue U OTKphITHE (halijioB

Mento Daiin — [Monnslii otyer B Word

DKCIoOpT Pe3VIbTAaTOB B Revit

Pacuer npomep3anus rpyHra

HNmnoptT (9KCHOPT) CXEMBI PACIIOJIOKEHUS

Pacuer MacHBHBIX (YHIAMEHTOB 110 MAIIMHEI ¢ IMHAMHUYECKUMH HArpy3KaMu (¢
BpAaIarOIMeECS YaCTSIMM)




1. OOmee onucanue

Pacuer MOHOJIMTHBIX Ke€J1€300€TOHHBIX ()YHIAMEHTOB (10 3aJaHHON Harpy3ke noaoop GpyHnameHTa
u ero pacuer) cormacHo TpedoBanumii CI122.13330.2016 "OcHoBaHus 3MaHUN U COOPYKCHH",
CI126.13330.2012 “®yngamenTsl MamuH ¢ TuHamuyeckumu Harpyskamu» u CIT 63.13330.2018
"BeToHHble U Kene300eTOHHBIE KOHCTpyKIMH. OCHOBHBIE TOJIOKEeHU". B mporpamMmy BKIFOYEHA
BO3MO>XHOCTh aBTOMAaTHYECKOI'O Pa3JIOKEHUs PACUYETHOIO MOMEHTA B Iapy CWJI U MOCIEIYIOIIUM
pacueToM Ha coyeTanne Nmax ¥ Nmin, a Takke aBTOMAaTHUYecKoe [100aBlI€HWE MOMEHTa OT
HKCIEHTPUCUTETA BEPTHUKAIBHOW CHUJIBI U PA3JIOKEHUE BEPTUKAIBHON M OOKOBOW CHIIBI Ha 33aHHOE
KOJMYECTBO Omop. BhIMoiHsETCS pacueT apMHUpPOBaHHUS TMOJKOJIOHHMKA M IUIMTHOM 4YacTh C
IIPOBEPKOI MAaKCUMAJIBHO JOIYCTHUMBIX pPa3MEPOB BbUIETA W MHHUMAJIBHOM BBICOTHI CTYIIEHEH.
JIOTOJIHUTENBHO MPOrpaMMa BBIMOIHIET pacdeT OCaJlKH, KpeHa U OTHOCUTEIbLHOM Pa3HOCTH OCa/I0K
i rpynmbl (YHIAMEHTOB C YYeTOM BIUSHHUS cocenHuX ¢yHaaMmeHToB. llporpamma Takxke
MO3BOJISIET BHIBOJIUTDH B aBTOKAJl B BUJIE YEPTEXKEH cXeMy pacIoyioKeHUs (PyHAaMEHTOB, pa3pe3bl MO
cxeMe W Mapku (PyHIAMEHTOB cO cremuduKanusiMu U BepomocTsmu, 3D monens ¢yHIaMeHTOB.
Takxke mporpaMma BBINIOJHSAET pacueT CTOMMOCTH CTPOHUTENbCTBA. B mporpaMme peain3oBaHO
TpexMepHoe oToOpakeHne (pyHAaMEHTOB, TPYHTOBOTO MacCHBa M KOTJIOBaHA C TMOACYETOM 0O0beMa
pa3pabaTbIiBaeMOro IpyHTa, a TAKXKE BHIBOJI B aBTOKA/I TJIaHA KOTJIOBAHA.

Qaiin  Modowsa  Passoxums  bemon  JonoarmumensHo  Tpewwsol  Apyeue pacsemsl  Ocadka  Celicmuka, Yposens  Cxema  Pedokmuposame  [Momows
Mapka Amin | Bmin| Beic/T: Oma} | [Pr [Mane [Mbme [Tavr  [Thovy [Roui?|[Grum? [G- w2 [Aw [B.m | Max Orpris| Geaaka, w| Kpes (Ma/Mb) ~
30 30 2.7/2.8500.0 (+2.7) 2010 175 [ 0.0 0.0 0.5 38.883 881 8.29 3.0 3.0, 25 % (3b) 73
BLUZ-2] 60| 3.0 2.7/2.8500.0 (+2.7) 2010 175 0.0 0.0 0.0 0.5 38.883 774 748 6.0 3.0 25 % (3b) 6.9
ELU0-2] 06 06 2,7/2,950,0 (+2.7) 2,010 154 159 1,08 0.0 10| 37,094 44,53 (] 0.9 1.2 25% (30} 9.2
ELU12-2] 06 06 2,7/2,850,0 (+2.7) 2,010 485 0.0 0.0 0.0 07| 37.456 4236 30,95 12 1.2 25% (30} 2.8
ELLI13-43-12] 06 06 2,7/2,85/0,0 (+2.7) 2010 a8 0.0 176 0.0 07| 37.456 4242 2038 12 1.2 25% (30} 19,5
ELUI14-2] 08 06 1,8/2,05/0,0 (+1,8) 2010 468 0.0 0.0 0.0 10| 30571 .05 24,09 12 1.5 25% (30} 18,0
ELL15-{2] 08| 06 2,4/2,210,0 [+2,1) 2010 110 0.0 0.0 0.0 0.5| 30,985 2425 [LR2] 0.6 0,9 25 % (3b) 79
ELI3-[7] 08 0& 2,02,20,0 [(+2.1) 2,010 263 01 2,76 0.0 0.5 31,718 32,95 9,34 12 12 25% (30} 1.9
EL3-[7] 08 0E 2072,200,0 [(+2.1) 2010 263 1.1 2.0 1.7 00| 31,718 41,29 1M 12 12| 25% (30} 1.9
BLI4-{7] 15 15 2.42,210,0 (+2.1) 2010 450 0.0 18 0.0 07| 3208 F187] 176 15 1.5 25% (30} 159
BLU4-{7] 15| 15 2,412,210, (+2.1) 2010 500 15 0.0 0.0 07| 3208 23,64 18.53 15 1.5 25% (30} 174
BLUI4-1-2] 06 0E 2,7/2,8500,0 [+2.7) 2010 500 0.0 2.3 0.0 27| 37817 41,84 10,34 15 1.5/ 25 % (3b) 18,6
BLU4-1-[2) 06| 06 2.7/2.8500.0 (+2.7) 2010 500 29 0.0 0.0 27| 3817 4184 10.34 15 1.5 25 % (30) 18.6
BLIE-T22] 06 06 2.4/2.210.0 (+2.1) 2010 387 45 0.0 0.0 34| 3208 3724 3.2 15 1.5 25 % (30) 1.0
BLIE-T22] 06 06 2,412,210,0 [+2.1) 2,010 7 0.0 45 0.0 34| 3208 .24 32 15 1.5/ 25% (30} 14,0 v
ELIS-[2] 06 09 2072,200,0 (F2.1) 2,010 352 0.0 3.62 0.0 0.7 718 21 12,43 12 1.5 25% (30} 13.8
ELIE-[7]) 06 09 24/2,20,0 (+2.1) 2,010 352 1.9 1,72 0,0 0.7 3.718 13,02 11,52 12 1,5/ 25 % (30} 13,8 =
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2. Pacuer ¢pynaameHTOB

B tabauie oroOpakaroTCcs UCXOHBIE TaHHBIE IO MapKaM. B mporpamme BO3MOXKEH pacueT cpa3y
HECKOJIbKUX (DYHIaMEHTOB, MPU 3TOM AJis (DyHIaMEHTa MOYKHO 33/1aBaTh HECKOJIBKO KOMOMHAIIHIA
Harpy3ok. MakcumanabHOE KomaecTBO cTpok B Tabnuiie 3000. Mapku ¢hyHIaMEHTOB €
HECKOJIbKUMHU KOMOWHAITUSIMU Harpy30K BBIACISAIOTCS pa3HbIM 1BeToM. Kaxaomy pynaamenty
MIPUCBAUBACTCS MHANBUIyaTIbHOE UMs (Mapka). [ 0yObIM IIBETOM OTOOpa)KEeHBI 3aJaHHbIC
Harpy3Kku, OTJIMYHBIE OT PACUETHBIX — CIIy4all IPUMEHEHUs Pa3IoKEeHUsI HArpy3KH, Koraa
porpaMMa 3aJJaHHbIM MOJIb30BaTEIEM CIIOCOOOM MpeodpasyeT ux. PeanbHylo pacueTHYIO Harpy3Ky
MOKHO YBUJIETh B OKHE Pa3JI0KEHUS HATPY30K, B OTUETE U B TAOJIUIIE PA3JIOKEHUS HArpy30K. B
KOJIOHKE «Max oTpbIB» TaKKe 0TOOpaXKaeTCs 3alaHHBIN MoIb30BaTeeM MAX H0MyCTUMBII OTPBHIB



¢dbynnamenTa. B komorkax A u B mokasaH pa3mep MmoaomIBbL, TOJOOPaHHBIN MPU 3aJaHHBIX
UCXO/IHBIX TaHHBIX. B KomoHke «G+» moka3aHbl MaKCUMAaITbHBIC YTIIOBBIE (KpaeBble MPU HArPy3Kax
B OJIHOH MIIOCKOCTH) HampshkeHus. B konmonke «G-», eciiu mo101IBa HAYMHAET PaboTaTh C OTPHIBOM,
nosiBisiercs uudpa 0 u siueiika MoJACBEeYNBACTCS IPYTUM IIBETOM, B OCTAJIBHBIX CIIydasiX CTABUTHCS
npouepk. Takum 06pa3zom konoHka «G-» HHPOPMUPYET MOIb30BaTelNs 0 pyHIaMeHTax
paboTaronux ¢ oTpbIBOM MoAoBkl. [1oHbI pacueT HanpsHKEHUH MOXKHO YBUAETH B oTueTe. B
kosoHke Ocaka 0ToOpakaeTcst 3SHAUYCHUE OCATKH, BKIIFOYAst MPOCAKY (IIPH HATUYHH MTOCATOYHBIX

TPYHTOB).

- Ta0JIMIIa Ha BECh dKpaH (KHOIMKA PaCHoIOKeHa B HIDKHEW 9acTH TOJIOCHI TIPOKPYTKH
3HAYCHHU TAOJIUIIHI)

JIBOIHOM KITMK B CTPOKE HE pPa3BEPHYTON Ha BECh 3KpaH TaOIUIbl OTKPHIBAET OKHO PEIAaKTUPOBAHUS
HUCXOJHBIX JAaHHBIX B KPAaTKOM BH/JIC:

MIUHAMENEHEIR pazMep CTOPOHE! A, M:

OTmeTka paEHOMEpPHas

MuHManeHsIi pazmep ctopode B, m: (0.9 nonesHas
Harpy:axa

OmHocuTeNsHaA 0TMETKE BEMXE fyHaMeHTa, m: |21 W JIJILIILILILILI LI LI Ll IIIII]]

Beicota gyHpamenTa, m: |21

JarnyfineHve gyHoameHTa, m: (22

BhICOTA
yHOaMeHTa

BeicoTta nogfeToHku dyHaamenTta, m: |00

sarnybnenue
hyHpamenTa

Honyctiment oTpeie nogowee, % (25,0

YopenHeHHBIR BEC hYHAAMEHTE C rpyHTOM, T/m3: |20

3HaYEHWE PEEHOMEDHO PECTDEENEHHOMA
HarpyskW Ha nosepxHocTy, T/m2: (1.0

CoxpaHWuTh gaHHbLIe

[MMMEHUTE |

Pexum PECAAKTUPOBAHUA UCXOJHBIX JaHHBIX TeKymeI?I MapKu

MepermeHOEaTE |

N3menenue umenu (Mapku) Tekyuiero gynaamenTa. JlocTymnHo, eciu Bbl HE HAaXOAUTECh B PEKUME
penakTupoBanus. Heo6xoanmo BBeCTH HOBOE MMsI (MapKy) B TEKCTOBOE Tonie «Mapkay 1 Haxarhb
KHOIIKY

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



[TonGop pa3mepoB MOIOMIBHI BceX (HYHIaMEHTOB.

Ecnu s mapku GpyHIaMeHTa 3aaH0 HECKOJIbKO KOMOHMHAIIUIT 3arpy>KeHUs, TO pa3Mep I10IOLIBEI
¢byngamenTa OyneT mogoOpaH ¢ y4eToM BceX KOMOMHAIMI U OKOHYATEIBHO OYeT MPUHSAT pa3Mep,
YIOBJICTBOPSIOIIMIA BCeM KOMOMHAIIMSAM Harpy3ok (IpH BKIrOYeHHO# oniry KoHcTpynpoBaThb
MOAKOJIOHHUK U IVIMTHYI YacTh € y4€TOM BCeX KOMOMHALMIA 110 MapKe B MEHIO
JIOTOJTHUTEILHO)

®opma nogouiBel pyHaamenta. [lpu pacuere pyHaameHTa ¢ Kpyrion MOIOMIBOM Harpy3ka 3ajaercs
TOJIBKO B IUIOCKOCTH JieiicTBUss Mb 1 Tb. B cityuae, eciiv Harpy3ku 3aJIaHbl B IBYX TUIOCKOCTSIX, TO
Bocnosb3yiiTech BepxHem MeHto nporpammel PEJJAKTUPOBAHUE — BEKTOPHOE
CJIOXKEHUME HATPY30K.

™

Bce

Hacrpoiika cnioco6a noabopa cTopoH Tekymiero ¢pyHaamMeHnTa (KoMasaa npoay0iarupoBaHa B
BEPXHEM MEHIO IPOIPaMMBI):

Bce — nepebop Bcex 3HaueHue CTOpoH A U B 0T MUHUMAaIBHOTO 33JJaHHOTO 0 MaKCUMAIBHOTO
3aJJaHHOTO

AMmIN jkecTKO - epedop Bcex 3HAYCHUE CTOPOHBI B 0T MUHUMAaIBHOTO 3aJaHHOTO JI0
MaKCUMaJIbHOTO 3aaHHOT0. CTOpOHa A MIPUHUMAETCS PaBHON MUHUMAJIBLHOMY 3a/IaHHOMY
3HAYEHUIO

Bmin :kecTKo - epebop BceX 3HAYCHHUE CTOPOHBI A OT MUHUMAJIBHOTO 33J]aHHOTO JI0
MaKCUMaJIbHOTO 3a7aHHoro. CTopoHa B npuHrMaeTcs paBHO MUHUMAJIbHOMY 33IaHHOMY
3HAYEHUIO

Amin,Bmin — moxdop cropon He ocymiectBisiercs. CTopoHsl A 1 B nmprHUMarOTCs 3aJaHHBIM
MUHUMAaJIbHBIM 3HAUCHHSIM

Enu mapamerp mMensiercs Juisi OAHON M3 KOMOMHALMN MapKu (pyHIaMEeHTa, TO MO OCTAIbHBIM
KOMOMHAIMSIM 3TON MapKu MapamMeTp aBTOMAaTHYECKU KOPPEKTUPYETCH.

1.5

3agaTh MaKCUMAJIBHO JIOMYCTUMOE OTHOLICHHWE CTOPOH TEKYILIETo (pyHaaMeHTa mpu noadoope
(komaHga MpoyOIMpOBaHa B BEPXHEM MEHIO ITPOTPAMMBI)

Enu mapamerp MeHsieTcs Ui OMHON M3 KOMOMHALMI MapKu (yH/IaMEHTa, TO 0 OCTaJIbHBIM
KOMOMHAIMSIM 3TOM MapKH MapaMeTp aBTOMAaTHUYECKU KOPPEKTUPYETCH.



Oukcanus 1 OTMEHa (PUKCcAIK pe3ybTaToB pacyera. [locne BhIMONHEHNS BCeX pacueToB TeKyIIei
MapKH TOJIb30BaTENIb MOKET 3a(DUKCUPOBATEH Pe3yIbTaThl pacdyera. Y 3aUKCHPOBAHHBIX MApPOK
otobOpakaroTcst B Tabuile 3HaueHuss Amin u Bmin ua ¢one cunero usera. ITocne puxcamnun
mporpamMMa npucBanuBaeT 3Ha4eHUsIM Amin u Bmin 3HaueHus pa3MepoB MOOIIBBI M OTKJIFOYACT
PEeXUM 11000pa MOJIOIIBEI, T.€. BHIIIOJIHAETCS pacueT pyHIamMeHTa ¢ 3aUKCHPOBAaHHBIMU
pa3Mepamu MoAonBEL. Takxke B pexkuMe (pUKcariu mporpaMma BKIIFOYAET PEKUM TPOBEPKU
MPOrpaMMoOH 3aIaHHON T€OMETPHUH TIJIUTHOM YacTH, IPUHUMAEMOH 110 TTociaeAHEMY pacyeTy. B
pexxkumMe (pUKcauu mporpaMmMa OJIOKUPYET peJaKTHPOBAHKUE UCXOIHBIX TAaHHBIX 1O Mapke. Takike B
3TOM pe:KuMe NP BbINOJHEHUH PACYeTOB (PYHIAMEHTAa He 00HYJISIOTCH pe3yJIbTaThl pacuera
apMHPOBAHMS MJMTHOW YaCTH M MOAKOJOHHUKA. V3MeHeHne TTI00aTbHBIX HCXOTHBIX JTaHHBIX,
HampuMep Kjacca 0eToHa, XapaKTEePUCTUK apMaTyphl M IPOYUX TPeOyeT repecuera MapKH, rociie
KOTOPOTro apMUpoBaHue (PyHAaMEHTa MOXKET CKOPPEKTUPOBATHCS.

E - HEPCKIOYATClIb CAMHUI U3MCPCHHA. HepeKJ’IIO‘IaTeJ'IB ITO3BOJISICT 3a1aBaThb HAI'PY3KHU B
PA3JIMYHBIX CANHULAX U3MCPCHUA.

%

VY nanenue Texkyuen MapKku

Konupoanune Tekyiein Mmapku

BEaza : P

Tl

Criucok aHKepHBIX 0a3. YUUTBIBAaETCS TOJIBKO MPH Ha3HAYEHUH (PakTHuecKnx Mapok u B DWG
KoncTpykTope.

MogKoNnoHHWE :ﬂ
400 x 400
CMEeLLEHKE

600 x 0

MnactuHa :
0x0

Pa3mep noJIKOI0HHUKA, KOJIMYECTBO MMOAKOJIOHHUKOB, CMEIIEHNE OIKOJIOHHUKA (TPYIIIbI
MOJIKOJIOHHUKOB), pa3Mep OMOPHON METAJUTMUECKOM ITUTHI KOJIOHHBI JUIS TEKYIIEeH MapKu
dbynnamenTa. [TonkoTOHHUK BCET/Ia CMEMIAETCS BIIPABO M BHU3 OT IIEHTpPA JIJIsl YIIPOIICHUS KO
MIpOrpaMMBbl, T.K. 3TO HE CKa3bIBACTCSI HA pacyeTe MO MPOYHOCTH, PA3MEPOB MOJIOMIBBI U OCATKU.
Enun mapamerp MeHseTcs 711 OTHOM M3 KOMOWHAIIMA MapKu (yH/IaMEHTa, TO 10 OCTAIbHBIM
KOMOHMHAIIMSIM 3TOM MapKy apaMeTp aBTOMATHYECKH KOPPEKTHPYETCS.

Hy»XHO OTMETHTB, UTO NIPU BKIIOYEHHOM HACTPOWKE B MEHIO /[ononnumenvHo — Aemomamuiecku
000a6151Mb MOMEHM OmM CMelweHUsi NOOKOJIOHHUKA (Npu 6600e cmeujers) N BKIIIOUSHHON
HACTpPOWKE B MEHIO J[ononnumenvHo — Yuumuvleams pazHOHANPAGIeHHOCIb MOMEHMA U OOKOBO1
CUbl TIPA CMETIEHUH MTOIKOJIOHHHKA !



BJI0JIb CTOPOHBI B omosmHuTeIbHBII MOMEHT Mb = -P*cMmernienne (cMerieHne BHU3 110 MJIaHY)
BJIOJIb CTOPOHBI A JTOTIOJTHUTENBHBIM MOMEHT Ma = P*cMerienre (cMerieHue BIpaso)

Ecnu hakTruecku moIKOIOHHUK CMENIAETCs B APYTYIO CTOPOHY (BJIEBO HIIU BBEPX), TO CICTYET
MIPOCTO OT3EPKAUTH 3HAKH HATPY30K HA PYHTaMEHT.

OxHO BBI60pa KOJIM4YECTBA ITOAKOJIOHHUKOB :

Pin}, T/ kg9 |Maln), ™ Eg.y |MB{n), TM l ka.y | Tain), T/ egy | Tein), T/ kgy | OTueT
10.0 1.0 2.0 3.0 40 +

KonuyecTBo NOQKONOHHAKDS - | 4
Pazmepbl

PaccToAdwe no ocam
CHMMETDUM NOgKONOHHWEDE: 7

An (MM} -

Bn (rm): SO0

PacueT NOgKONOHHWKE Harpyska Ha NoOgKONOHHWK

Koah@UUKWEHT ONUTENLHON YACTH

=
Harpysen Ha NOGRONCHHNE MeHbwWwe 1.0

[v BBIYMCINTE OT 3aOAHHBIX P(ﬂ} }
usHTpaneHo P,Ma Ta,Mb Th 3ArpysHTE ACNONHTENEHLIE HATPYIEM HA ’l“*._' {I‘f
Harpyskn Ha NOSKOTIOHHIE NOAKONOHHUK W3 TEKCTOBOMD daina :
B3ATh U3 TaBnuusl
LONONHWTENBHBIX HArpy3oK SEFFI}"SHTI: QononNHTENEHBIE HAMPY3KW HA
Ha NoAKCNTHHIK NOQKONOHHWE UE KOMBUHATORA HATpYS0K

¢ Talnuua AononHUTENEHbIX Mpu 3arpyake HArPY30K U3 TEKCTOBOTD -
AT I s L tanna sHayenues P(n) ymuomaTs Ha (-1)

[Ipu xonuyecTBe MOAKOJIOHHUKOB 00JIee OAHOr0 IporpaMMa Mpu pacyeTe caMoro MoJKOJIOHHUKA O
MaTepHuaiy mpeodpasyer Harpys3Ky, IpUBeIECHHYIO K IIEHTPY MOOMIBBI (yHIAMEHTa U TaKXkKe
JIOTIOJTHUTENBHO OepeT Harpy3Ku Ha MOAKOJIOHHUK U3 TaOIUIIbl JOMOJHUTEIBHBIX Harpy30K Ha
NOIKOJIOHHUK. [lapameTpsl pacuera MOXHO PEryJIMpoBaTh HACTPOUKAMH :

Harpyzk Ha NOGECNOHHKE
[w BBIYHCMNTE OT 330AHHBIX
ueHTpaneHo P Ma,Ta Mb Tb

Harpyzkn Ha NoSEONOHHUE
B3ATh W3 Tafnuusl
AONONHUTENEHBIX HATPYIO0K
Ha NOOKONOHHNE

Ecnu B cTpouTEensHOM 331aHUU HArpy3KU Ha (PyHIAMEHT U3HAYAIbHO 33/1aHbl HA KaXKIbIH
MOJIKOJIOHHHUK, TO JIJISl BBIYUCIICHUS HAarpy3KH MPUBEACHHON K IIEHTPY MOIOIIBHI (yHIaMEeHTa
ucnons3yiite GIPRO — KoMmOuHaTop Harpy3ox.



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

Mapea - | Frog KomG [ | E‘
OTH.oTM. Amin :|3.5 P:-1812 1
EEpHA:
125 Bmin : 4.0 Ma : B0 !

Baic./Ty6./Monb.: | | 1,35/0.1/0.0) Mb + 00 1

OTpoie (%) ;[0 8c | Ta: k@ 1

2000 ||EH| To RN !
Cke. 1 w | I'm.| Her e | Fufnma): m

Mapka : | Frog Ko |:| E‘
OTHOTM. Amin: 3.5 P : FISSIERN 1
sepxa:
1,25 Bmin : |4.0 Ma ;|00 1
Baac./Ty6./Meogh.: | [1.35/0,1/0.| Mb = 8 L
OTpuBs (%) |0 Bc | Ta: @ 1
2000 |80 o {5 1
Fecnormm: | 1 R:f50

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

Cnedyem ommemumy, 4umo 6ec hyHOAMeHma ¢ SpYHMOM NPOSPAMMA YYUMbIEAET ABMOMAMULECKU
MOJILKO 8 npedenax 3a0asaemo2o 3a2nyonenus pynoamenma. Bec socenezobemonnozo maccusa
@yHOamenma gviuie OMMEMKU, C KOMOPOU CUUMAEmcs 3a2yOaeHue, npocpamma He yyumsoleaen,
npu HeobxooumMocmu e2o ciedyem 000a81Amb K 6ePMUKAILHOL HA2PY3Ke.

Jlist Toro, yToOBI 3a7aTh 3HaUeHUE R, HEOOX0MMO BOCIIOIb30BaThCs Tabmuueh «Ieostorus». B
nosie «I'eonorusi» ykazan Homep CTpoku u3 Tadbnuiibl «I'eomorus». s n3MeHeHus 3HaYeHUS B
Ta0IUIE YKAKHUTE HYXKHYIO CTPOKY MBITIIKOH. [1pu pacuere Rrp no ckBaxune nose I'eosiorus u R
HE 0TOOpakarTCsl, T.K. paCIETHOE COMPOTUBIICHHE TPYHTA BHIYUCIIAETCS aBTOMATUYECKU C YIETOM
pa3MepoB MOI0MIBBI (PYHIAMEHTA.

Enu mapametp (Amin, Bmin, BeicoTa, riiydonHa, BbICOTA MOA0ETOHKH, OTPbIB, CP.BeC TPYHTAa, R,
CKBA:KMHA, 0TMETKA Bepxa (pyHIaMeHTa U MpoYee) MEHSIETCS ISl OJHON M3 KOMOWHAIIUNA MapKH
¢dbyHIaMeHTa, TO 1O OCTaTbHBIM KOMOMHAILIUAM 3TOW MapKu MapaMeTp aBTOMaTHYECKU
KOPPEKTUPYETCA.

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

~

Ecnu onna us CTOPOH 3a(I)I/IKCI/IpOBaHa MOJIb30BaTEIEeM KHOIIKOM =2 , TO HIMCHHO I10 3TOM
CTOPOHC 3HAYCHHUEC U3 MCHIO Pasuepvr cmopon HUTHOPHUPYECTCA.

OtpsIB (%) — 1OYCTUMBIH OTPHIB MOAOIIBHI (PyHJAaMEHTa B MPOLIEHTAX Ul OOBIYHBIX HATPY30K.
J71s 0cOOBIX HArpy30K MporpaMMa aBTOMaTHYeCKH KOHTPOJIUPYET AOMYCTUMOE 3HAUCHHE
9KCLEHTPHUCUTETA.

Boic./T'ny6./Tlond.:
Bbic. — BbIcOTa (pyHIaMEHTa — pacCcTOSIHUE OT BepXa MOJIKOJIOHHUKA 0 HHU3a MOJIOMIBEI (hyHIaMEeHTa

I'ay6.— 3arnmy6nenue GpyHaaMeHTa — pacCTOSIHUE OT TUIAHUPOBKH 3€MIIU JI0 HU3a TIOJIOLIBBI
dbyHrameHTa

3arnyoOnenue ¢pyHIaMeHTa BCera He0OX0MMO 3aaBaTh OT INIAHUPOBOYHON OTMETKH, B
TOM YHCJIE U B CITydasx ¢ moaBajioM. [Ipu Hajmmuue moaBaiza HE0OXO0AUMO MPABUIBHO 33/1aBaTh



yCpeHEHHBIH 00BEMHBIN BEC 3aChINKH ¢ (yHIaMEHTOM. Tak Kak B MporpaMMme He OrOBapHBAETCS
(GbyHIaMEHT HaXOJUTCS BHYTPU MOJBAJIa WU 10 HAPYKHOH CTOPOHE, TO YCPEIHEHHBIH 00bEMHBIN
BEC 3aCHINKHU C (PYHIAMEHTOM JTy4llle 3371aBaTh 0€3 yueTa rpyHTa BbILIE OTMETKU MOBAIA, T.C.
YUUTBIBAaTh TOJIBKO MacCuB (yHIAMEHTa U IPYHT HMKE OTMETKH I10/1Bajla, a Harpy3Ky Ha
(byHIaMEHT HapyXHBIX CTEH MOJIBATIOB OT JAABJICHUS I'PYHTA 3aCHIITIKU ¥ BOABI BBIIIE OTMETKH
[I0JIBAJIa 331aTh Yepe3 JIOMOIHUTENbHbIE HATPY3KU Ha YCTYINbI (yHAaMEHTa, @ UMEHHO BKJIIOUUTh
COOTBETCTBYIOLIHH «(JIaXKOK — y4ecTh JaBJieHHe IPYHTa U BOAbI» . J{JIs1 yueTa TOJIIbKO MacCcuBa
(GbyHIaMeHTa U TpyHTa HUXKE OTMETKH [10J[Bajla MOYKHO J0IYCKaeMOe 3HaU€HUE YCPEJIHEHHOIO Beca
21/M3 (6e3 yuera YI'B) yMHOKUTBH Ha ONIPABOYHBIN KO PHUIMEHT, paBHBIN OTHOLICHUIO
3ary1yOsieHus oJBaJla K 3ariay0sieHUI0 (yHAaMeHTa OT IJIAHUPOBOYHOW OTMETKH MJIU BBIIIOJHUTH
OoJiee TOUHBIN pacyeT 3TOro 3HaueHus. [l BHyTpeHHUX (PyHIaMEHTOB IO/BaJIa HATPY3KY OT
3aCBIIKU U KOHCTPYKIIMH I10JIa MOKHO 3aJaTh TAKXKE C IOMOIIBIO [TOJIE3HON PAaBHOMEPHO
pacIpeieIEeHHON Harpy3KH.

Ecnu pacuer R rpyHTa noj nopomsoii pyHnaMeHTa o 3aJJaHHOM reooruu He
BBITIOJIHSETCS, T.€. UCIIOJIb3YyeTCs 3ajaHHOe R rpyHTa, TO 3ariay0ieHne MOXKHO 3a7aTh OT OTMETKU
110J1a 110/1BajIa U IPU 3TOM yYCpPEIHEHHBIH 0ObEMHBIN BEC 3aCBINKH C GYHAAMEHTOM CIIEIyeT
3aJ1aBaTh C Y4€TOM KOHCTPYKIMH MoJja noasana. s kpailHux (yH/1aMEHTOB Harpy3Ky OT JIaBJICHUS
I'PYHTA 3aCHIIKU M BOJABI C OTHOW CTOPOHBI (DyHIAMEHTA BbIIIE OTMETKH I10J1a TI0JBaJIa J10
IJJAHUPOBOYHOM OTMETKH CIIEIYET 3a7aTh Ye€pe3 NOMOIHUTENIBHBIC HAIPY3KU Ha YCTYIBL, IPA TOM
aBTOMaTHYECKHH pacyeT Harpy3ok ( «(uaxok — y4yecTh JaBJieHHe IPYHTa U BOAbI») HE
BBITIOJIHSAETCSL.

IToa6. — BrICOTA TOIOSTOHKH — PACCTOSIHUE OT HH3A MOIOMIBBI (DYHIaMEHTA JI0 HU3a TOJOCTOHKH.
ITon moxOeToHKOI MoapazymMeBaeTcs yCTpOHCTBO OETOHHOTO MaccHBa MoJl GyHAAMEHTOM C LIENbIO
3aMEeHBI TPYHTA WM PEIICHHS JPYrux 3a1ad. Eciu monOeToHKa OTCYTCTBYET, TO 33aeTCs HyJIEBOE
3HadyeHue. Kak npaBuiio BbIcOTa 1010ETOHKHM cocTaBisieT He MeHee 300MM, Takxke He clieyeT
MyTaTh OETOHHYIO MOATOTOBKY, yCTPaUBaeMyIO MO/ MOAOIIBOMN, C MOJ0ETOHKOM.

Jlnst mog0eTOHKU TaKKe HEOXOAMMO 3a/1aBaTh 00bEMHBIN Bec MaTepHralia MOAOETOHKH U pacCTOsIHUE
OT Kpasi OJIOIIBHI (yHaMEHTa JI0 Kpasi MoI0€TOHKU B BepxHeM MeHIo nporpamMMbl BETOH.

IIpu pacuere ¢pyH1aMeHTa Ha TOA0ETOHKE MPOrpaMMa BHIYMCIISET WK IPUHUMAETCs 3ajaHHoe Rrp
HEMOCPEJCTBEHHO 0] MoAOeTOHKO. B Tabnuie Bcerna oToOpakaroTcsi HaNpsHKEHUS 1O
nonomBoi ¢pyHnamenTa. Hanpsokenust noa noa0eTOHKOW MOKHO YBUJETh TOJIBKO B OTYETE
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) BBINONHUTH pacyeT pa3MepoB MOAOIIBEI pyHAaMeHTa Oe3 MOI0CTOHKH, 3a/1aB MO
MOJIONIBOH (pMKCHpOBaHHOE 3HaUeHne RrpyHTa, paBHOe Rb 6eTona mondeTonkn

2) 3adukcupoBaTh MOJYYCHHBIC Pa3MEpPhI MOOIIBHI (pyHIaAMEHTA

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

Cp.Bec — cpenHuii cymmapHbIi Bec pyHIaMeHTa U rpyHTa Ha cBecax (1/mM3). [Ipu YI'B Bbimie
IIOJIOIIBBI 3HAYCHHE CIEAYET 3a1aBaTh ¢ yYETOM B3BEIIMBAOIIEIO JCHCTBUS BOJBL. B nporpamme
o0mmuit Bec hyHIamMeHTa ¢ rpyHToM Beruncisiercs kak Cp.sec * I'i1y0. Eciu yacTh KOHCTpYKIINH
(GbyHIaMeHTa BbIIlIE TNIAHUPOBOYHOM OTMETKH, TO ClIeAyeT pu HazaHuaHUM Cp.Bec ydeTh BeC 3TOH
4aCTU KOHCTPYKLIMH.

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



12 | - BBIOOp THUITA COOPYKEHUSI.

Tun coopy#eHWA

@YHAAMEHT I KONOHH 30aHWi, 060PYA0BAHHBIX MOCTOBELIMW KPAHAMMN rPY30N04EEMHOCTEIO T5 T 1
/— BbIWE, 8 TAKKE PYHAAMEHThI KONOHH OTKPLITHIX KPAHOELIX ICTAKAE NPK KPAHAX MPYS0NOELEMHOCTEID
* CcBbiWwe 15T, coopy#eHnA GaweHHoro THna (Tpydul (KpoMe QEIMOELIX W EEHTHIALMOHHLX BblCOTOR
Gonee 15 MeTpoB), QoMHLI W gpyrue) [ Tun 1]
) OcTaneHbie chyyad dyHIAMEHTOE 30aHWA C MOCTOBbIMK KpaHami [ Tun 2 ]

[ ) ©YHIAMEHTHI OpYTUX COOpYHSEHWi [ Tun 3]

[} ©@YHOAMEHTHI O0TOENEHD CTOAWMX ONOP W 3CTAKAM Noj TexXHonorvyeckwe TpyGonposogw [ Tun 4 ]

~, ©YHASMEHTbI ONOP BOSAYIHGIX MUHKWA SNEKTPONERERAYN W ONOP OTKPLITHIX PaCTPERENUTENEHbIX
' NOGCTEHUWA HanpAseHnem oT 1kB W Bblwe [TUN 5..9]

() DYHLEMEHT Bl EIMOBLX W EEHTHNALMOHHLIX TPYD BoicoTol Gonee 15 meTpos [ Tun 10 ]
'1::1' PYHOAMEHTHI ONOP KAHATHBIX gopor [ Tun 11]

'Z§Z' PyHaaMeHThl oGopygosanna [Tun 12]

DOYHOAMEHTEI MAWMWH C BPAWAHILHMAGCA Y3CTAMMA V]

BHumanue! DyHgameHT TEKywen mapki GyQeT paccynTad ANA YKa3saHHOTO TANA coopyseHus. Mpu
YUYETE CEACMWYECKOrD BO3AENCTENA NPOrPaMMa TAKHKE ABTOMATHYECKH KOHTPOMUPYET
AONYCTHMLIA OTPLIE NOGOWES! hyHOaMEHTA.

NMpUKMEHATE

=l - IOTIOJIHUTENLHBIE HATPY3KH Ha YCTYIBI (yHIaMEHTa

ITpu pacuere pyHAAMEHTOB OMOP AIEKTpONEpeaayr HeOOXOAUMO 3a/1aTh BCE XapaKTEPUCTUKU
IpyHTa 00paTHON 3aCHIIKH.

17171

KoaddunmenTs! yntenbHON YacTy HArpy30K (U1 pacueTa Ha TPeIHnHOOOpa30BaHKE)

[Ton monomBo# (pyHIaMEHTa MOXKHO 3a/1aTh TPYHTOBYIO MOIYIIKY U3 UHKEHEPHO-T€OJIOTHYEeCKUX
3JIEMEHTOB, 3a/IaHHBIX MTOJIb30BaTeIeM. B ciryyae He0OXOMMOCTH MOIYIIKY MOYXKHO pa3oUTh Ha
BEPXHIOK0 YaCTh U HWKHIOKO, HAIIPUMED U1 Cllydasi, KOTJ1a 4epe3 NOAyIIKy nmpoxoauT YI'B.

Teay= 1| - nepexmouaTens BepxHeil (ogymika 1) ¥ HIDKHEH yacTy MoAyImKH (MOAyIKa 2).

rn. TN ~ | hluu): - UI'D noayiku u ee TONIIHHA.

Kombn v 2 o .
) il ED - Co3aHne HECKOJIBKMX KOMOWHAIIUN 3arpy>KeHHUsI 1711 OTHOW MapKH

¢dbynnamenTa. [lepen Tem kak HaxaTh KHONKY [IpuMeHHMTB yCTaHOBHUTE raJIouKy.

K] - 3arpy3ka Hauxyamux komouHaiui u3 nporpamMmmbel GIPRO — komOuHaTop Harpys3ox,
no3BoJistomelt orodpare u3 PCY Hauxynme koMOWHAIMK AJIs1 pacueTa OCHOBAHUS U CaMOT0
¢bynnamenTa. IMIopT JaHHBIX U3 KOMOMHATOPA MO3BOJIET aBTOMATUYECKH CO3/1aBaTh HE TOJIBKO



HOBBIE 3arpy>KE€HUs, HO U Cpa3y HOBbIE MapKu (yHIAMEHTOB, YTO YCKOPSET Mpolecc paboThl B
Iporpamme.

L] 3arpy3ka KOMOWHAIMI HArpy30K U3 TEKCTOBOTO daiiia.

Hanpumep, MmoskHO mosryunB kombuHanmu Harpy3ok (PCY) B SCADe skcmopTrpoBath ux B EXcel,
00paboTaTh TaKUM 00pa3oM, 4YTOOBI ObLIa CIEAYIONIAs MOCIEA0BATEILHOCTh HATPY30K B CTPOKE
tekcToBoro daiina: N, Ma, Mb, Ta, Th.

Da H®-®- s  Microsoft Excel - B X
]

MeHo [ FnaBHE| BcraBlc| PEBMET' Dopmy | ,.f_'l,aHHb| PELI,EHE' Eng [ Ha,a,crp|':@

Bce~ ®aiin~ [paska~ Bwg~ Boraska~ @Qopwmar - Cepeuc ™ [Jat

LNMEH#ELRE SQH(VE £2B-F9-,

Calibri -1l - £ U EE =-S5 osuwi - |23
MaHenn MHCTpYME
| E1 - S0
B Knural b - O x
A B C
100 15
20 3

1
2
3
4
3
6
4

M4+ M| Khwral . Nucr2 o Nucr3

loToBo IJ@ =]

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

CO3/IaHHBIN TEKCTOBBIH (aitn. B EXCel 1omKHBI OBITh OTKIIIOUEHO BBIJCICHUE TPAHHUIL STUCCK
JIn6o BBl MOKETE CAMOCTOSATETHHO B JIIOOOM TEKCTOBOM peAaKkToOpe co3nath (aiiyn. Daitisl He
JIOJKHBI COJIepKaTh OYKBEHHBIX 0003HaUeHUH, ToJIbKO LU pbI (Harpy3kH). Lludpsl B TekcTOBOM
(aiine MOTYT Takke OBITh pa3/ieNeHbl 3aniaThIMU. [[poOHast yacTh yncia JoJKHa ObITh OTAEIeHa
TOYKOI1.

Paznuunsie BAapHUAHTBI TCKCTOBBIX (I)aﬁHOB .

P Kuural.txt - Bnoksor

daiin Mpaeka ®$opmaT Bua  Cnpaeka

100 15 Q 3 0
20 3 5 4 0

Ctp 3, cTnf

B Huwra2.txt - Bnoknor |_||E|E|

®aitn Mpaeka ®opmat Bua  Cnpaeka

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

Ctp 3, cTnf

Cafiearena (H21) | - TEKYILAsl HArPY3Ka HE ABJIIETCS CECMUYECKOM.



CrBamxmuHa: |1 - o
| J - HOMEP CKBAXXHUHBbI, I10 KOTOPOU BBIYHUCIAIOTCA I'PYHTOBEBIC CJION I10J

moAo0mBOM (hyHIaAMEHTA.

Pacuer Rrp nmo radaunue:

Teomorms

1. Be: recmomin |
2. Hareme 1

3. Hareme 2

4. I'muea 1

£, Tmnal

R, ol |Yel |Ye2 |My |Vii\ ohad Vi, ora3 (Mg |, o2(Me [k [ .n.,i‘

6. Cyrmoowrx: 1

T. Cyrmoowrx: 2 7
4 4

HanmeHoBaHMe TUIIOB TPYHTOB JIaHO YCIIOBHO, JUIsl y100CTBa 1oJsib30BaHus. B nepBoii crpoke
HaIpsIMyI0 MOKHO 33/1aBaTh PaCU€THOE CONPOTUBIICHUE TPYHTA — IBOMHOM KUK B KOJIOHKE R,T/M2.
B ocranbHbIx cTpokax 3HaueHue R Bbraucnsgercs no gpopmyne CI122.13330.2016. s BB
3HaYeHUH clenaiTe JBOMHON KIMK MBIIIKON B COOTBETCTBYIOLIEH stuelike. [Ipu pacuer Rrp o
TabuIe B pacyeT IPUHUMAETCS IOCUNTaHHOE 3HaueHue Rrp

Pacuer Rrp nmo ckBakune:

lNeonorua n pacyet Rrp

KoHCTpYKTHEHAA cXeMa [Mogsan Cxema
Mogsan [ | 3oanue c rudkoi
NnWHa =gaHuA T —r—
CHBamHHBbI .
BhicoTa 3gaHna 5 0 E E
OmnpegeneHHe XapaKTePHCTHE TPYHTOE hef, m - g % &

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

|

Py ELMK nona Fpyurogse crow
'S MNpoUYHOCTHRIE XBPAKTERUMCTHEN MEYHTA | C© W M ) NPUHATE N Fiof il 0
~' Tafnuuam npunoxeqwR "B CM22.13330 2011

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

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

OnucaHue rpyHTa

(@ TNecky, KpoME NbINEBATEE ENEXHEN M HACKILEHHED B000M

() MNecky NeINeBaThIE BNEXHBIE MK HECLIWEHHLIE BOAOR

() TnMHWCTRIE MpYHTLI NpW NokasaTene Terkyuecta [Lz=05

() TmaHBI 1 Cyr MMHKA Np nokasatens Tekydect 05 < IL <= 0.75

() Cyneck npw nokasateni Teryuectd 0.5 < L <=1 MpumeHnTs

VY ienbHbBINA BEC 3aCHINKU MMa3yX KOTJIOBaHA HYKHO 3a/1aBaTh npu Y1 B BbIllle OTMETKHU MOJOIIBBI
(dbyHIaMeHTa ¢ Y4€TOM B3BEIIMBAIOIIETO JACHCTBUS BOJBI M IPU MHOTOCIIOMHON OTCHITIKE Pa3HBIMU
TPYHTaMU 33/1a€TCS CPEIHEB3BEIIICHHOE 3HAUCHHE.



' moACYET CPEAHEB3BCIICHHOT'O 3HAYCHUS I'PYHTA 3aChIIIKN

[Tpu pacuere Rrp mo ckBakxuHe HEOOXOIUMO 334aTh CKBAKUHBI — CMOTpUTE paszen [ eonorusi.

3. Teostorus

L ES
OTMETKM U YTB DYHOAMEHTEI Npomepsanue CrMCOK CKEaMHH %E C <> - CrBaMUHA Copy
ADc. oTmeTKa HynAa (m): Mapka BoicoTa M| [T M |OTH. BEpXa, M| _ o

At 24 32000, 0.8 % 208.0| 100.0 0.0 | 08
208.6 oog
A2 24 3.210.0) EE z xg :g-g 2-: eag
209 I EX ooo
FpyHTOBLIE BOObI |:| Al-2 3.0 3.2/0.0 -0.2] = GRE D B EE g
23 3.0 3.210.0) 02| » 208,48 1000 0.0 — =
3Kcnopt HMmnopt £ 20944 100.0 =0 Boo
ooo
42 205.45/ 100.0 0.0 8
MpoBEpKa [3HHBIX Temeere mrmy mEra i [] Pucosar. rpysrosyio noayuiy ~ —= = 29 -] o8
ooo
= coo
TNkl FPYHTOELIX CNoeE (HAGop), BCTPEYAHWMXCA B CKEAMHHAX - - W3 daiin E% E -- oog
Ne (Mr3 R, kMa|Mogyne (E/Ee), MNa |l kHiM3 @l rpagyc | Cll, kNa | kd. M n Tun || kH/m3 | @l rpagyc | Cl, kNa | UseT [Rc,n, kNa Buaern;l | &3 | o .? HaACHINHOH
1 |cyrnunor 0.0 14.0/14.0 16.4 14.0 11.0 0.35| Het 5 18.1 12.0 8.0 0.0
2 |rornomepan 0.0 0.0 211 1 0.0 0.0| Her 8 211 1 0.0 30200.0 | BoiBETR
3 |rpasmi 0.0 30.0/30.0 205 35.0 8.0 0.30| Het 1 20.3] 38.0 6.6 0.0
4 |rnuna 0.0 20.7/20.0 19.3 14.0 0.0 0.2|Het 5 19.1 12.0 0.0 0.0
5 |nacoinnoi | 150.0 5.045.0 19.8 17.0 5.0 0.3|Hetr 1 19.8 17.0 0.0 0.0
6 |nogywka 20 0.0 20.0/100.0 19.8 28.0 0.0 0.27| Het 1 19.8 28.0] 0.0 0.0
= P - PEe = - T : Pr e -~ — = 2
4 I *
Tun rpyHTa
1 - KpynHOOGNOMOYHLIE FPYHTBI C NECYSHLIM SAN0NHATENEM i NECYAHBIS, KPOME MENKIX W NbINESaThiX A
2 - Meckn menkue
3 - Mecku NeINeBaThle (MAN0BNaXHbIe U BNaXHbIE)
4 - Meckn NbiNeBaThle (HachilWEHHbIE S0Q0M)
5 - MeINEBATO-MUHUCTbIE, 8 TAIGKE KPY C NbINEBATO-MUHACTbIM 3AN0NHITENEM C NOKASETENEM TEKYYECTH IPYHTAE UMK 3anonHuTens IL <= 025 hd
Tlprsars xapaxrepscrina: rpywra no CT122.13330.2016 [ [T, SR
[laHHBIE MO NPOCAA0YHBIM CEOHCTEAM N0 CKEANRMHE % Bl -
M2 |I'nyﬁm|ao1ycrm M H pocag (Psl), KI'Ia‘Eslnpnp=1DDKFIa|Es|npnp=2bnl<!'|a|Es|npnp=3ﬂnl<l'la|
L] eyrmusoe
Cee. 26
() ABc.ommeTka (@) OTw.oTMeTEa
On-80 CTpO 1 ok ® [pocagouHele rpyHTEN T MNpocanoyHbie HTbl Il THNa

Buaumanue! [ KOppeKTHOTO pacyera OCaJKy IIPH UCIOJIb30BaHUU UCKYCCTBEHHOM OTCBHIIIKM HHKE

MOJIOMIBHI (DYHJITAMEHTA CIEAYET COOII0IaTh CIEaYIoIIee MPABHIIO:

Ecmm HCKYCCTBCHHAs 3aChblllKa HUXKC IMTOAOLIBBI, TO €€ 3az[aBaI71Te BCPXHHUM CJIOEM B CKBAXKUHEC
JO0 OTMETKHU HH3a ITOAO0OIIBBI (bYH)IaMeHTa.

OTmeTEn 1 ¥TB

Afc. 0TMETEA HYNA (M)
0
IpyHTOBLIE Boakl |

JKCnopT | mnopT |

MNpoBEepra GaHHLIX ‘

[Ipu HamM4MK rPYHTOBBIX BOJ BKIFOUHTE (Pi1askoK. [Ipu OTCYTCTBUM IPYHTOBBIX BOJI OTMETKY YI'B
3aJlaBaiiTe HIDKE JJHA CKBXKHUHBI M OTKIIOYHTE (hrakok. [Tocne BHECEHNS] H3MEHEHH B NCXOTHBIC
JaHHbBIE TI0 CKBa)KMHAM HEOOXOMMO BBITIOJHUTH MMPOBEPKY UCXOAHBIX JaHHBIX. ' paduyeckoe
0TOOpa’KeHHe CKBAKUHbI BO3MOKHO TOJIbLKO 10CJIe IPOBEPKH M OTCYTCTBUS OLIMOOK B
HCXOJHBIX JAHHBIX.

Sxenopr | - COXpaHEHHE JAHHBIX IO T€0JIOTHH, BKIIOYass KOOPAMHATHI CKBAKHUH, B (haiii
fundgeo.fge B Tekymyro mamnky ¢ pac4eToM.



_ Vimnopr | . 3arpysKa JJaHHBIX 10 TeOJIOruy U3 daiina ¢ pacimpenreM fge, BKirroyas KOOpIHHATHI
ckBakuH. [lepen 3arpy3koif Heo0X0aUMO yOeauThes, 4To Habop 6a30BBIX TOUEK B TEKYIIEM pacyeTe
COBIIa1aeT ¢ HAbOpoM 0a30BBIX TOYCK B (paiiiie pacuera, Ipu KOTOPOM coxpansuics daiin
fundgeo.fge. Bepcuu nporpamMm J0JDKHBI COBIIAAATH.

| MNpomepsatune |

- pacycT FJIV6I/IHBI CE30HHOI'O MPOMCEP3aHUA

IlpeusTe XaparTepreTrer rpyveTa oo CI122.13330 2016

- ABTOMATHYCCKOC INPUCBOCHUC 3HAYCHHI

XapakTepUCTUKaM rpyHTa. [[pyHUMAaIOTCS camble HU3KKE MTOKA3aTeld M0 IPUIOKEeHHUIo 'A'
CI122.13330.2016.

DyHOAMEHTbI

[V Nokazate omeeTky nogowek

IMapka BoicoTa M| CnyGuna M| OTH. 0TMETKA BEPXE, M
BLL12 2T 2.95 27
BLLI14 1.8 2.05 1.2
BLLI3 21 22 21
BLLIA 1.8 205 1.8
BLLS 1.8 205 1.8

5

Ad

[¥ Pucoeate rpywToEys nogywky

Crnucok ¢pynnameHToB (hopMHUpyeTcss aBTOMAaTUYECKH ), TPUHAANIEKAIUX BHIOPAHHON CKBaXKHHE.
3HayeHud B TA0JIUIIE MOYKHO MEHATH — JIBOMHON KJIMK WJIH KJIaBuIa Enter.

N =50 c)<- /Il

CNUCOK CKEaMHH

i+l

M2 ceE. ABC. oTM. yCTEA, W | ABC. oma. YTB, m| Omw. BODOWNOPS, M &
182 21087 187.47 5:._-:.:‘
182 2108 186.9 50.0
184 21068 186 68 50.0
185 210.57 188,77 50.0
188 210.0 186.5 50.0
187 210.85 186,25 W00 -
<] | f

Cnucok CKBaXKHUH. 3HAYEHHS B TAOJIMIIE MOKHO MEHSITh — JIBOWHOM KIWK Win kiaBuia Enter. [pu
OTCYTCTBHH I'DVHTOBBIX BOJI OTMETKY YI'B U Bomovymopa 3agaBaiiTe HMXKe qHA CKBaKUHEBL. [Ipu

OTCYTCTBHH BOJAOYIIOpPAa OTMETKY BOAOYIIOpaA 3a)1aBaﬁTe HWXKEC IHA CKBAXXHWHBI.

% - xonmposath cogepkuMoe TaduUIILL B Oypep oOMeHa (€3 COCTaB CKBAXKUH)
2] - BcTaBuTh comepxkumoe TabuIEI U3 Oydepa oOMeHa (€3 cOCTaBa CKBaKUH)
- KOMUPOBATh TEKYIIYIO CKBAXXUHY

- IEPEKITIOYUTHCS B COCTAB CKBAYKUHBI

Bl - yiamuTh CKBOKUHY 110 TEKYIIEH CTPOKE

- YAAJIUTh BCE€ UCKYCCTBCHHBIC CKBAXXKWHBI, KOTOPBIC HE MIPUBA3aHBI K (bYHHaMeHTaM
k- KOIIMPOBAHUC COCTaBa TeKYH_ICI)'I CKBa’>XHWHBI B OCTAJIbHBIC CKBAKHHBI



CrBa#MHa 5065 %EE-

Cnou rpyHTa us Habopa TonmuuHa, Mm -
Mra 200
Pra 1300
Wray 7200
Pra 200
T34 500
Pra 1000 ﬂ

CocraB CKBaXHHBI. 3HAYCHHS B TaOJIUIIe MOKHO MEHSATh — ABOMHOM KJIMK WU KitaBuia Enter. s
MOCJIEIHETO TPYHTOBOI'O CJIOSI IPU BKIIFOUEHHOM MPOBEPKE MOJCTUIIAOIINX CJI0EB PEKOMEHIYEeTCs
3a/1aBaTh OOJIBIIIOE 3HAYECHHE TOJIIMHBI WK P HEOOXOAMMOCTH OTKIIIOYATh MMPOBEPKY IMOCIICTHETO
MOJICTUJIAIOIIETO CJ10s1 (B MEHIO «JlOTIOIHUTEIBHOY).

& - xomuposarh comepkuMoe Tabmuibl B 0ydhep ooMeHa
2] - BcTaBUTh cofepkuMoe TabuIbI U3 Oydepa oOMeHa
- IEPEKIIIOYUTHCS B CIIUCOK CKBAKUH

Bl - y1anuTh TEKYIIYIO CTPOKY

E - pasasmwkka cTpok

Tunel rPYHTOELIX cnoes (Habop), BCTPEYaHWMXCA B CKEEHMHHAX - - Wra daiin E% Zl --
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| _Jaceinka_ 1500 1.89 30 0 0.27| Het 1 1.89 30 0
2 [1raz_1 1320.0 1.89 200 19 0.3 Her 5 1.89 20.0 B |
3 |Mraz_2 1320.0 0.8z 200 1.9 0.3| Her 5 0.82 20.0 1.9

Tun rpydTa (Tabnuua 43(3) nocobua k CHaM 2.02.01-83
™ 1) KpynHOOBNOMOYHLIE IDYHThI C NECYAHbIM 33N0NHWTENEM W NECYAHLIE, KDOME MENKMX W NbingBaTeix  { 2) Neckn Menkme -

a . KozbdemmenTts [Tvaccora
" 3) Meckn NbiNeBaThie (ManoBNaHu e W BnaxHeie) { 4) Meckn NeNeEaThie (HaChILEHHbIE BOLONH) " 8) Crana

(" 5) MbINEBATO-TMUHUCTLIE, 8 TAKHE KPYNHO0GNOMOYHLIE C NBINEBATOMMUHNCTLIM 3AN0NHWTENEM C NOKAZATENEM TEKYYECTH TPYHTE UMK 2aNoNHUTENA 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

- - - ICPCKI0YATECIIb CAUHUL] U3SMCPCHU.

Habop rpyHTOBBIX CIIOEB, BCTPEUAIOIINXCS B T€OJIOTMYECKOM OTYETE U 3 KOTOPOTO
dhopMHupyeTCst COCTaB CKBAKHH.

% - xormposats comepkuMoe Tabmuisl B Oydhep obMeHa
2] - BcTaBuTh cofepkuMOe TaOaMIBI U3 Oydepa oOMeHa
B - 106aBUTH TEKyIIMI TPYHTOBBIN CIIOW M3 HAOOPa B COCTAB CKBAKHHBI
B - yianuTh TEKYIIYIO CTPOKY
[K] - komupoBaTh cTpoky
[B] - BCTaBUTH CKOMUPOBAHHYIO CTPOKY
- 3arpy3Ka Ja"HHBIX 110 reoyiorud (rmepeuens I, CKBaKUHEI)

- - PpacucT BeCa Ir'pyHTa C y4€TOM B3BCIINBAIOIICTO JEHUCTBUS BOJIBI



& Boiyncnenme Y rpyHTa ¢ yyeTom B3BEWMBAILET0 NeHCTBHA BObI @

BrluncneHne YOENEHOMD BECA MPYHTE C YYETOM BSESWMEAWEND GERCTENA Bogbl Ysb = (a-Yw) [ (1+)

YOensHbIA BeC HacTil rpyHTa Ys: || (¢ T3 (7 kH3

KoadhdhMUMeHT NOPUCTOCTH 8: Ysh =
PacyeT npoM3BogMTCA No dopMyne 36 NocofnA No NPOEKTUPOBAHHID 3aHecTM B TEKYWYIO CTPOKY
OCHOBaHWA 30aHui W coopysseHui (kK CHaM 2.02.01-83) TabAHULB FPYHTOELIX CAOEE

IIpu pacueme Rep no cxeasxicune npoepamma agmomamudecKu onpeoeisem pyHmoawle ciou noo
no00WB01, 8bINUCTACM 3HaYeHue Rep 0na meKkywell mapku ghyHoamenma, npunumaem e2o 8 pacyem
U 8bINONIHAECM NPOBEPKY noocmunarowux cioes. Eciu ona muna epynma, komopbwiii s6semcs
ocHosanuem gynoamenma, 3a0ano 6 madauye sHavenue R, omiuuHoe om HyJs, Mo npu pacieme
Rep nonyuennoe 3nauenue cpagnugaemcs ¢ 3a0aHHbIM U NPUHUMAEMC MeHbulee 3HadeHue. /lannoe
CpasHeHue 8bINOIHAEMCA MAKHCe NPU NpoeepKe NOOCMULAIOWUX CTLOEB.

[Tpu pabore B TabiuIe ¢ IPOCATOYHBIMU CBOHCTBAMHU TPYHTOB 3HAYCHUS TITYOHHBI OT YCThS
CKBa)KMHBI HA HW)KHEH I'paHuIle cI0s HEOOXOMMO 337aBaTh MAaKCUMAIBHO OJIM3KO K TPaHUIIC.
Hanpumep, npu rpanuiie Ha riiyOuHe 5 MeTpoB, 3ajaBaiite 3HaueHue 4.999m.

_ - Ta0JINIIAa CO 3HAUCHUSMU KaTeropuii pa3paboTku rpyHTa. J{BOHHOM

KJIMK YKa3aTCJICM MBILIKHU 110 sTYeHKe Ta6J'II/II_IBI MCHACT 3HAYCHUC KaTCIOPUH.

Kareropuu rpyHTOE —

Tun rpyuTa |PazpaboTka |

3

[T=R - R R TR T S Y U 5L
= | = P3| PA|PI |2 || =

3Havuenne ESW u psw MOXXHO 3a/1aBaTh OJTHUM 3HAYEHHUEM HJIU MOCJIEI0BATEILHOCTHIO 3HAUCHH.
[Tpumep 3amaHus MOCIEI0OBATENILHOCTH 3HAUCHUH :

- st psw (xITa): 200/100/50/0, rae 200xI1a — camo naBneHue HaOyxXaHUs PSW, OCTAIbHBIC ITU(PHI
3HAYEHUS OOIIETOo JaBJICHHS B TPYHTE, JUISI KOTOPBIX 3a/iaHa MOCIIeI0BATSIbHOCTh 3HAaUeHNH Esw

- st Esw: 0/0.001/0.005/0.01, roe 0 suauenune mig 200kI1a, 0.001 gag 100xI1a u 1.1,



4. Menro «Paznoxute» u «Ilogomsa»

Brie OAWTE PEIYNBTATEl PEAZN0HEHNA

Paznosamte Pu T F2
Paznoxute Ma F3
Paznoxamte Mb F4

AoBaeuTte moment Mb (Ma) otP F3

BbiBoAMTH pe3y/ibTaThl Pa3JioiKeHUs1 — 0TOOpaxeHne (PaKTUUEeCKUX HArpy30K MOCJie BBIMOIHEHHS
paznoxeHusi. OKHO TaKyK€ MOYKHO BKJIFOUNTh, KJIIMKHYB Ha KAPTUHKE CXEMbI HAarpy3o0K.

Jlanee B MEHIO pa3MellleHbl KOMaH/Ibl Pa3JI0KEHHsI HArpy30K. DT KOMaH bl PO 1yOIMpPOBaHbI
KHOIKaMHM U paboyuM okHOM. [l mepexo/1a JOCTaTOUHO KIMKHYT 110 KAPTUHKE CXEMbI Harpy30K:

B PE3YIbTATC MOABIACTCA

Cxema b Paznoxedde ' KonuyecTeo gyHaamedTos - 42

P e3yas TATEI PAsJ0EeHIA | p o
dyumamenr- 86 4
Nmax = 248.0 Ma oo
Nmin = 248.0

Ma=2750 Mh o400
Mb = 248.0 M
Ta=0.0 e
Th=0.0

OKHO pa3JIoXeHHUsl Harpy3ok. B Hem oTtoOpaxaroTcs pakTuueckrue Harpy3ku Ha (pyHIaMeHT mocie
BBINOJIHEHUS Pa3JI0kKeHUs (€CJIM OHO HE 33aHO0, TO (PaKTUYECKHUE HArpy3KU COBNAAAIOT C
3agaHHpIMK). IIpn HaBegeHMH Kypcopa Ha KHONIKH KOMAaH/l Pa3JI0KeHHs CIIPaBa B TEKCTOBOM
okHe « MH(popManus» NOABIAAETCH MOAPOOHAS CIIPABKA 110 KAKA0OMY METOAY.

JIOTIOJIHUTENBHO CIIEYeT OTMETUTH ClIeAyIoIui MOMEHT. [Ipy nucnonp30BaHuu METOa pas3oKEHUs
MOMEHTOB B Harpy3Kke Ha (yHIaMEHT MOSIBIISIETCS IBE BepTUKaIbHBIX cutbl Nmax u Nmin, t.e. 1Ba
3arpy:eHust BMecto ogHoro. [Ipu pacuere pa3mepoB mo10MBHI GyHJaMEHTa KOMaHIaMU

u
nporpamMma aBroMatndecky yautsiBaer Nmax u Nmin. IIpu BBITOTHEHHS OCTAIBHBIX PacdeToB
(BBICOTa CTYyIICHEH, apMUPOBAHHS U IIPOYee) HEOOXOIMMO CO3IaTh HOBOE 3arpyxeHue ot Nmin.
IIporpaMMa aBTOMAaTHYECKH IIPEIAraeT MOIb30BATEIIO ITO CACIATH MOCIE 3aJaHUs PA3IOKCHUS
MoMmeHTa. Ecni Oyzer 3aaBatbest pa3nokeHus MoMeHTa Ma u Mb, To cozanue HOBOTo
3arpykeHust oT NMin cieayer BBIMOIHATH MOCIIE 3aaHusI PA3JIOKeHUS] BTOPOTO MOMEHTA, T.€.
HaIpuMep, Bbl packiagpiBacTe Ma 1 0TKa3bIBa€TECh OT IPEIOKEHHS] TIPOTPAMMBI CO3/1aTh HOBOE
3arpykeHust or Nmin, 3atem packiaapiBaeTe MOMEHT Mb 1 mocie 3Toro cornanraerech Ha
NpEATI0OKEHUS IPOTPaMMBbI CO31aTh HOBOE 3arpyxenus ot Nmin.



Ecnm npu packiagke MoMeHTa (MOMEHTORB) HE CO3/1aTh HOBOE 3arpyKeHue, TO MporpaMma Oyer
YUUTBIBATH JJI OCTAJIBHBIX PACUYCTOB TOJIBKO Nmax.

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

Hy»XHO OTMETHTB IIpH KCIIOJIb30BaHIK (DYHKIMK H00aBIeHUs MoMeHTa (+Ma/+Mb) ot
BEPTUKAJIBHON CUJIBI U BKJIFOYEHHOW HACTPOMKE B MEHIO {onoanumenvHo — Yuumuvieamo
PA3HOHANPABNIEHHOCIb MOMEHMA U OOKOBOU Cuibl TIPU 33JaHUY T1JIeya!

JIOTIOJIHUTENbHBIA MOMEHT Ma = P*cMenienue (cMerieHne BIpaso)

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

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

Ecnu gakTruecky 10MOIHUTENbHBI MOMEHT IPOTHUBOIOIO0KHOIO 3HaKa (CIIydau Ijied ¢ IpyruM
3HAKOM), TO CIIEAYeT MPOCTO OT3EPKAINTH 3HAKH HATPY30K Ha (PyHJTaMEHT B COOTBETCTBYIOIICH
IUIOCKOCTH, ucnonb3ys BepxHee MeHo PEJIAKTHUPOBAHUE.

Modowsa | Passoxume  bemon  fonossumessdo  Tpewwss!  fApyzue

npou3s0AeHO |’D.I‘?‘?HDI.L|'E’HL'E’ crmop DH)

He Bonee 1 keodpam ) (omHolweHUE cropoH)
He Boaee 1.5 (omHOWEHUE CrRopoH)

He Boaee 2 (omHOLWWEHUE CropoH)

9.9 = MAX pasmep cmopoHbl, M

0 = MIN pasmep crmopoHsl, M

Mpu nodbope NoBoLIEE! BEINDAHAME NOUCK ONMUMAABHDZ0 Pa3MEPD

OTHOILIEHNE CTOPOH YUUTHIBAETCS MPU NOI00PE pa3MepPOB MOOIIBEI.

MAX pa3mep €TOPOHBI, M — [10 YMOJYaHHIO MPU MOJ00PE pa3MepoB MOAOMIBBI IpOrpaMma
OrpaHUYEHa MaKCUMaJIbHBIM pa3MepoM 9.9 meTpa. Ero MoKHO CKOppEKTHPOBATh B OOJIBILYIO UIH
MeHbIIyI0 cTopoHy B BepxHeMm meHio [IOJIOIIIBA. B nemoBepcuu pazmep orpaHuyeH 3HaY€HUEM
2.1m

MIN pa3mMep cTOPOHBI, M — CTAPTOBBIMU 3HAYECHUSIMH TPH 110100p€E MOIOLIBHI SBISIOTCS 3HAYCHUS
Amin, Bmin, 3araBaemMbie npu peaakTUpoBaHUU Mapku. C MOMOIIBIO ATOTO MyHKTa MEHIO MOYKHO B
OO0JIBIITYIO CTOPOHY Cpasy JUIsl BCEX MapOK CKOPPEKTUPOBATh MUHUMAJIbHBIE CTAPTOBBIE 3HAUEH U
3HaueHue OyaeT NPUHUMATHCS B pacyeT, eIl pa3Mep CTOPOHBI pyHAaMeHTa He 3a(pUKCHPOBaH

~

KHOIIKOM e

IIpu nondope MogOMBLI BHINOJHATH NOMCK ONTHMAJBHOIO pa3Mepa — JaHHBIM MYHKT MEHIO 1O
YMOJYaHUIO BKJIIOYEH U HE BUJEH noJib3oBarento. [Ipu 3arpyske ¢aiinos, co3gaHHbIX B Gosee
PaHHUX BEPCHUSIX C OTKIIFOUEHHBIM TYHKTOM MEHIO, B IPOTpaMMe OH CTAHOBUTCS BUJUMBIM U €T0O
PEKOMEHTYETCSl BKIIFOUHTh.



5. OTpucoBKka Mapku ()yHIaMeHTa

Mnan A-A | B-B [MNogeonodHHae | 30 --

Cxewa | Paznomenve |\ KonwsecTeo nozuuwid - 68

Ilnan — pacuer IIMTHON YacTH TEKyIero pyHaaMeHTa U IpopucoBKa ero miana. [Ipu 3agaHHbIx
HECKOJIbKUX KOMOWHAIMAX HArpy3KH PacyeT MPOU3BOIUTCS HA TEKYILYI0 KOMOMHAIIUIO, IPH STOM
pa3Mep MOJOUIBBI M F€OMETPUS INIUTHOM YacTH NPUHUMAETCS C y4ETOM BCeX KOMOMHAIUN Harpy30K
(npu BrtoueHHOU onuuy KoHCTpyMpoBaTh MOAKOJIOHHHMK U IVIMTHYIO YACTh € Y4€TOM BCeX
KOMOMHANUI 10 MapKe B MCHIO /[0NOJIHUTEbHO).

IIpogaenEeaEHe OT OrOSTOBEA (¥
IpogaenEesEEe 0T ETOPOE CTVIGHE -
Teometpus dyvenamerTa (sapmantT 1) [

BapuaAT 2 | Bapmasr 3 | BapmaAr 4 [
TeomeTpus §VEIAMEHTA (3A03HHAR IITHTA) [

[TepeximtouarensiMu MOJIH30BATETh MOKET 33/1aTh PEKUM OTOOPAKEHHS 3€JICHBIM ITYHKTHPOM
OCHOBaHMS UPaMUIbl TPOJABIMBAHMS OT MOJKOJIOHHUKA U CTYIIeHe!. B nmporpaMme 3a10KeHbI
YeThIPe AIrOprUTMa MO00Pa FTEOMETPHH IUTUTHOW YacTh (yHIaMeHTa. [ aiouKkoil BeIOepuTe
BapHuaHT. Bce HACTpOIiKkY 3aIOMUHAIOTCS POTPaAMMON I KaKI0M MapKu pyHIaMeHTa
(xoMOMHAIUN).

Ilonp30BaTens MOXKET 3a4aTh CBOIO T COMCTPHUIO IUIMTHOM 4acTu:

BricoTa b3, mam

BeicaTa hZ, mm 430
BrineT La2, mm G00
BeineT Lb2, mm o
BeicoTa hl, mm GO0
BeineT Lal, mm 1200
BeineT Lk, nam 1200

Komanga «BHeCTH JaHHbIE MOCJIETHET0 PACYETA» B KOJIOHKE «3HAYEHHE) TIPOCTABIISICT JaHHBIC
MOCJIeTHETO pacyeTa pyHAaMeHTa JIFo0oi Mapku (komOuHammu) 1y1st Becex PCY Tekymeit Mapku
¢dbyHIaMeHTa , T.€. BBl MOXKETE OTPEIAKTUPOBATh PE3YIbTAT PAOOTHI MPOTPAMMEI HIIA «C HYIIS»
3a0UTHh CBOM 3HA4YCHHS. Bce HACTPOWKHU M 3HAYEHUS 3aTIOMHHAIOTCS TPOTPAMMOM JIJIsT KaXKI0H



Mapku QyHnamenTa (komOuHamu). Ecnu npu pacuere GpyHnaMeHTa 3ajaHbl JOIOJTHUTEIbHbIC
PaBHOMEPHO pacHpeieeHHbIE MoJIe3HbIe Harpy3ku qml...qm4, To npu pacdeTe pyHAaMEHTa C
3aJJaHHOI reoMeTpueil MINTHI HayajdbHble (MUHUMAJIbHBIE) Pa3Mephl MOOIIBEI HEOOXOIMMO 331aTh
pacueTHbIMH ((PaKTUUECKUMH), T.K. IPU 3a1laHHOI T€OMETPUH IUTUTHI COOP HArpy30K Ha YCTYIIBI
¢dbyngamenTa ot ul...qu4 Gosiee TOUHBIN, CIEAOBATEIHLHO Pa3Mep MOAOIIBEI MOKET ObITh MEHBIIIE —
CMOTPHTE pa3zei yueT JOTOIHUTEIbHBIX HArPY30K.

~.-J
- KONMPOBATh JaHHBIEC Ta0IMIIBI B Oydep oOMeHa nmporpaMmbl

=

L
- BCTaBUTH B Tabnuiy naHHbie u3 Oydepa oOmena nporpammesl. [Ipu Heckonbkux PCY mo

TeKyIlei Mapke ¢pyH1aMeHTa IaHHbIe KOMUPYIOTCA aBToMarnyecku s Becex PCY.

Mnan A-A B-B Nogeoncdawe | 300 [ Toara -

Cxewna | Paznomesve | KonwsecTES nozvumd - 68

an

A-A — pacueT MIUTHOW YacTu TeKyllero GyHaaMeHTa u MpoprucoBKa ero paspesa A-A. Ilpu
3aJJaHHBIX HECKOJIBKUX KOMOMHAIMAX Harpy3KH pacueT MPOU3BOAUTCS Ha TEKYIYI0 KOMOUHAIIHIO,
IIPU 3TOM pa3Mep MOOLIBI U TEOMETPHUS IIIUTHON YaCTH IPUHUMAETCS C YUETOM BCEX KOMOUHAIIUM
Harpy3ok (mpu BkitoueHHoH oniyu KoHeTpynpoBaTh NOAKOJIOHHUK W IJMTHYIO 4acTh €
y4eToM BceX KOMOMHALMIA 110 MapKe B MeHIO /[0MOTHUTEIBHO).

Mnan A-A | B-B MNogeonoddwe = 30 Moema -

Cxewa | Paznomenve | KonwsecTeo nozmuwn - 68

B-B
&

T.745

B-B — pacuer mumTHON 4acTH TEKyIero gyHaaMeHTa 1 mpopucoBka ero paspesa B-B. [Ipu
3aJJaHHbBIX HECKOJIBKMX KOMOMHALMAX HAarpy3KH pacueT MPOU3BOAUTCS HA TEKYIIYI0 KOMOUHAIIMIO,
IIPU ATOM pa3Mep MOOLIBBI M TEOMETPUS TNIUTHON YaCTH MPUHUMAETCS C YUETOM BCeX KOMOMHAIMH
Harpy3ox (1pu BiitoueHHol oniyyu KoHCcTpynpoBaTh NOAKOJIOHHUK U IVIMTHYIO YaCTh € y4eTOM
BCeX KOMOMHAIMI M0 MapKe B McHIO /[0MOJHUTEIBHO).



Mnan | A-A B-B [Mogkenowmws 20  [Nhwal 088

Cxewa | Paznomenne | KonwsecTED NoOIMLWA -

di4 no 2w,
w. 27T

d16 mo 3w,
w255

IToakoJIOHHMK — NOJHBIN pacueT TeKylero pyHaaMeHTa u rpaguueckoe 0ToopakeHue
PE3yJIbTAaTOB apMUPOBAHUS TIOJAKOJIOHHUKA ( C yYETOM BCEX KOMOMHAIIMH, €CJIM BKITIOUYCHA
Hactpoiika meHto JJOITIOJIHUTEJIBHO- KOHCTPYHUPOBATD ITOAKOJIOHHUK U INIMTHY IO
YACTb C YYETOM BCEX KOMBUHAIIUI T10 MAPKE).

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

| - PEXKUM BU3yaJIU3alUU MPOEKTUPYEMON MapKH :

Hacrtpoitsaa
MoaeTorka, nogrotoska || Bpawssue lMpospayHocTs dyHaamenTa 0% lMpospavHocTs rpyHTa 0%

[] Apmuposarme (ycnosHo) TpynT U U




6. Pexxum noucka HeMTPaJbLHON OCH AJIsI TPYNIbI CHJI

Cxema t Paznosedde Y KonwHectes dyHgaMeHToE - O

-G00,G00 |
|

| M

T -
|
|

-G00,-600 |

PexxnmM noncka HEUTpPaIbHBIX OCEH JJIA IPYIIIBI COCPEAOTOYEHHBIX CUIl. Eciu Bce BEpTUKaIbHBIE
CHJIBI IOCTOSIHHBI, TO /71 KOHKPETHOT'O COYETaHMSI CHUJT MOXKHO HAWTH MOJI0XKEHHE OCeH,
OTHOCHUTEIILHO KOTOPBIX CyMMa MOMEHTOB B 000MX HampaBlIeHUsX OyneT HysneBou. [Ipuammast
HalJEHHbIE OCH 32 OCb CHMMETpHUH (pyHIaMeHTa HET HEOOXOAUMOCTH YUYUTHIBATH MOMEHTHI OT
CMELICHUS BEPTUKAIBHBIX CHJI OTHOCUTENIBHO ATUX ocel. [1osb30BaTento 10cTaTouHO
CaMOCTOSITENLHO (Kak eMy yaoOHel) BIOpaTh Jr00YI0 TOUKY U MPUHATH ee 3a koopaunaty (0,0) u
3aJ1aTh KOOPJAMHATHI CUJI M UX 3HAYCHUS OTHOCUTEIILHO HYJIeBOW TOUKHU. [locie BITOIHEHUS
pacueTa mporpamma mokas3bIBaeT MOJIOKEHNE Hall/ICHHBIX HEHTpanbHBIX ocell. Ha pucynke Huxe 3a
HYJIEBYIO TOUKY NpuHsATa cuiia Nel. BeiuucieHHoe 1nonoxeHne HeUTpaabHOU TOUKH (IIepecedeHue
HeWTpanbHbIX oceil) — (346.552,307.759) . I3MeHUTh AaHHbBIE 110 HArpy3Ke — IBOWHOW KIIMK Ha
sTYeiKe MBIITKOH. JJaHHBIM PEKUMOM CIIeyeT MOJB30BaTHCS TOJIBKO €CITH HArPY3KU HE MEHSIOT
CBOMX 3HAYeHHH (OTCYTCTBYIOT Apyrue KOMOMHAIIMM HATPY30K BEPTUKAIBHBIX CHII), TaK KaK MPH
Pa3HBIX 3HAYCHUSX TTOJIOKEHNE HEHTPAITBHOM OCH PA3IIUIHO).

Ha | F | x | v
5 0 0
2 45 500 450
3 -300 -300

e
-550,550 |

=00
Im: 07 754 I B
= 307,754 ] :
¥= 346 552 | 34655

24655

HTOT

- TOZICYET JUIsl 3aJaHHOM TOYKM CYMMapHOIO MOMEHTA U CYMMApHOW BEPTUKAIbHON CHIIBI OT
3aIaHHOM T'PYIIIBI CHII



7. MeH10 «/I0TIOJTHUTETbHOY

Aonoarumenero | Tpewwrw  Apyeue pacwemer Ocadka Celicomuka, Yposere  Cxema [omowe  Pedakmuposame

1.0/1,0/1,0:1,15/1,15/1,0 - Koaghgbuyuersme npusedeHus pacyemAol Hozpysku k HopmamusHol (B/Ma/Ta/Mb/Tb/Tlones.)
1.0 - MAX Jonycmumeil kos@@uyueHm UCNoABI0SaHUS

300 - MUuHUMEAEHOR SbiCOMA MPemeel CMYNEHU, MM
300 - MuHumMaAeHGR sbicoma smopol Crynedu, MM

300 - MuHUMOAEHGR Sbicoma HUXHED CraynedU, MM

150 - gz usMeHERUR SbICOMBI CIAYTIEHL, MM

300 - Waz usmenerus pasmepa nodowse! (npu nodBope), M

Mapamempe apMuposaHUS Alt+A
BriNDAHAME NPOSEPKY HA NONEPEYHYD CLAY

BrinoAHAmE NposEpEY HO NPodaeAusaHUE

aal

BuinoaHUmE pacyem mekyLUel MapKU © OMYemon (0pMUDOSIHUE HO MEKYLUEE 302P YKEHUE) Ctri+A
B omuem skapyume monsko nodBop (nposepky) pasMepos nodowes

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

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

BrinoaHame nposepky NOJCmMUAGIOLYUX CAOES Ctri+P

[ [E]

He shinoaHsme npogepky nocredHezo NoBCmuAG OWE20 CROS

1000 m/wm2 - MAX donycrmumoe 3Havesue Rzp npu pacqeme No CReaXUHE
KoHcmpyposame NOGKOACHHUK U AAUMHYH YOCME C YYEMOM 60eX KOMBUHGUUU No Mapke Ctri+Q
Mpocmomp pacwema sHaverus Yy dag mekywed Mapku gyHdamerma

¥uumeisame pPasHOHGNPAEAEHHOIME MOMEHG U Soxoeol cUAb!

B men1o0 «I[OHOJ'IHI/ITCJIBHO» IIOJIB30BATCJIb MOXKCET 3a44aTh :

- KO (hpuyuenm npueedenus pacuemuoii Hazpy3Ku K HOPMAMUBHOU
Hcnonp3yeTcst pu pacyeTe OCHOBaHMA U (PyHJAaMEHTa MO0 BTOPOU TPYIIE MPEeTbHBIX COCTOSHHM.

KoahuMeHTEl NPMBEAEHMA PACYETHOM HArPY3KN K HOPMaTMEHO

K sHaueHwo F:
MPUMEHMTE K TEKYLLEMY

SErPYHEHAD
K sHauenwo Ma:

K zHaueHmio Ta:
MpUMEHUTE KO BCEM

K sravero Mb: SEAMPYHEHMAM TEKYLLER MapHK

K sHaueHmo Th:

K sHaueHwto
ofwed
NonesHOA
HarpysA;

MpUMEHUTE KO BCEM
115 SarpyEHAM BCEX MapakK

- MAX oonycmumutii Koaghpuyuenm ucnonv3oeanusn



[Tpu moxbope pa3MepoB MOJOUIBBI, TEOMETPUH TUIUTHOMN YacTy M apMUPOBaHUs (HyHIAMEHTOB
IIporpamMMa CpaBHUBAET MOJyYEHHBIH KO3(¢). UCIOIb30BAHUS C 3a/laHHBIM I10JIb30BATENIEM, €CIIN OH
IIPEBBILIAET 3aJaHHBIM TPOrpaMMa NPUHUMAET NOJYyUYEHHBIM PE3yabTaT KakK
HEYJIOBJIETBOPUTEIIbHBIN, 1aXe €CJIM NOJYyYeHHBIH K03(]. UCIOIb30BaHUS MEHBIIIE eAUHUIbL. B
pacyeT MpUHUMAIOTCS BAPHAHTHI (DYHJAMEHTOB, ITPH KOTOPBIX KOA(]. UCTIOIb30BAHUS HE
MPEBBIIAIOT 3aIaHHBIN. McKitoueHue:

1) C: - mpoBepka 1o KOCBEHHOMY apMHPOBaHHIO

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

3) Q: - mpoBepKa Mo MONEPEYHOM CHIIe MOIKOJIOHHUKA
VYkazaHHbIe K03(). SBJIAIOTCS UCKIIIOYEHHUEM, T.K. IporpaMMa He MoAOupaeT pa3Mepbl
MOJIKOJIOHHUKA, a OEpeT B pacyeT pa3Mepsl, 331aHHbIE TI0JIb30BATEIIEM.
Ecnu nonb3oBatens nposepsieT GyHIaMEHT ¢ PUKCUPOBAHHBIM Pa3MEPOM MOOLIBBI MU
(UKCUPOBAHHOI reOMETpHUEH MIIMTHON YaCTH, TO B CIIydae, €CJIM NOTYYSHHBIH KO(. UCIOIB30BAHNUS
Oyzet OoJiblIe 3aJaHHOTO ITporpaMMa MOKa)KeT KPACHBIM I[BETOM, YTO pe3yJbTaT
HEYJOBJIETBOPUTEIIbHBIN, XOTSI MOYYSHHBIH KO3(}. UCIIOIB30BAHUS MOXKET OBITh MEHBIIIE €TUHUIIBI.
ITpu popmupoBaHuM OTUETA B IPOBEPKAX, I1I€ KOI(. UCIIOIB30BaHUS MEHbILIE €UHHIIBI, HO OOJIbILe
MAX 3aaHHOTO B OTYETE BBIIAETCS COOOIIEHHE O HEYIOBJICTBOPUTEIHHOM pE3yIIbTaTe.

[[BeToBOE M300paxkeHHE MPHU KOI(. NCIIOIL30BAHUS:
K <= 0.9 — 3enensrit

K <=1 — xentsii

K >1 - kpacHbIit

K > K(3ananHslii) - kpacHbII

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

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

- apmupoeanue

WMHamenayneHo Ans Texywed Mapki

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

WWar apMaTypel B NOMKONOHHWIKE N0 rpaHn A, M

7.7 8 AVAYER
OTAS

WWar apMaTypel B NOQKONOHHWIKE Mo rpaHi B, mm

VAVAN

X/

MuHWMENEHEIR DMEMETD SPMETYPE! B NOAKONOHHUKE, MM

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

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

O6wme HACTPOHKIA ANA BECEX MapoK

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

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

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

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

NOOKONOHHVK (MCKMYaTs
|
GETOHHBIE CEYEHWA) B .
PEXWME MPOEEPKK

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

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

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




- mpeoyemulil MUHUMAIbHBLIL RPOUEHM APMUPOCAHUS.

HyneBoe 3HaueHne — He KOHTpOIMpoBaTh. [Ipyu 3a1aHHOM HYJIEBOM 3HAUEHUU AJIS IOJIKOJIOHHUKA
quaMeTp npuHuMaercs He meHee 12mM. [Ipu 3a1aHHOM HYJIEBOM 3HAYEHHH JUJIS IDIMTHOM 4acTu
nuameTp npuHuMaetcs He MeHee 10 u 12mm. [lapamerp 3anomMuHaeTcs A1 KaKa0H MapKu
WHJIUBHUYyaJIbHO. JIJ1sl MOJKOJIOHHUKA IPOLIEHT apMUPOBAHUS IPUHUMAETCS 110 TUIOLIAAN CTEPIKHEN,
PaCTOJIOKEHHBIX TI0 OJTHOM pabodeil rpaHu Ui KaKI0ro HarpaBieHus. 11 BEIYUCICHUS
MHHUMAaJIBHOTO TiporieHTa apmupoBanus o CI163.13330.2108 BkiItoUnMTE HACTPOUKY:

MNpousHT apMUpoEaHMA NpHATE no CN63.13330.2018

- HECKOIbKO NYHKNL06 N0 GPMUPOSAHUIO (YyHOAMEHmA, T]IC BBl MOXKETE OTPAHUYUTh

MaKCUMaJIbHO QOnyCHmUMbLIL Ouamemp 6 nodouiee (TOIbKO Mpu moA00pe, IPHU MPOBEPKE 3aaHHON
reOMEeTPUHU TUIUTHON YaCcTH OTPaHUYEHHE UTHOPUPYETCS, €CIM HE BKIIIOUEH PEKUM IIPOBEPKH). 3a
PEAKUM HCKITFOUCHUEM TIPH TTOI00pe BO3MOKHO HE COONMIOICHHE OorpaHndeHus mo MAX
JOMyCTUMOMY nuameTpy. Juametp 3amaetcs s kaxaoi rpanu. Hampumep: o rpanu B — crepxxun
B IUIMTHOM YaCTH, PACHIOJIOAKEHHBIN BAOJIb CTOPOHBI A NIepneHIUKYJIIpHO cTtopoHe B. ITapamerp
3aIMOMUHAETCS ISl KQXKI0M MapKu WHANBUAYAIBHO.

MURUMAIBHO 0onycmuMbu? 0uamemp 6 NOOKOJIOHHUKE - MmapamMeTp 3alIOMHUHACTCS IJIA Ka)K,Z[OI;'I
MapKu UHAWBUAYAJIBHO.

- KOHCMPYupoeams YyHOaAMeHm ¢ 6epXHell apMAMypPHOIl CEMKOIl 6 RAUMHON Yacmu — TIpH
BKJIFOYEHHOM HAaCTpOHKe MpOrpaMmMa KOHCTPYHpYeT GyHIAMEHT C OJTHOW CTYIEHbIO U BEpXHEH
apMaTypHOI ceTKol B HUKHEH cTyneHu. [Ipu BeIOOpe yCTaHOBKHM CETKH BO BTOPOIl MJIM TpeThel
CTYIEHU HEOOXOIMMO 33/1aTh T€OMETPHIO MJIUTHOW YacTH.

- 6ce20a apmupoeams NOOKONOHHUK (UCKI0OUamb OemoHHble CeueHUs) 8 Pedcume nposepKu — B
pEeXUMeE MMPOBEPKU aPMHUPOBAHUS TIOJIKOJIOHHUKA YCTAHOBUTE (PIIAXKOK, [T TPOBEPKH OETOHHOTO
MIOJIKOJIOHHUKA (0e3 apMaTypbl)

Apmuposanue noOKONOHHUKA RPUHAND NO MUHUMATbHOMY OUuamempy (pexicum npoeepKu) —
pexuM npoBepkH. [Ipy BKIOUEHHOM HACTPOMKE MpOorpaMMa IPUHUMAEM B pacdeT ApMHUPOBAHUE
IIOZIOKOJIOHHUKA CTEPKHAMU € AUAMETPOM PaBHBIM MUHHUMAJIBHO JOIIYCTUMOMY.

Apmuposanue naumuol Yacmu RPUHAMD RO MAKCUMATLHO OONYCIUMOMY Ouamempy (pexcum
npoeepku) — pexxuM npoBepku. I1pyu BKIFOUEHHON HACTPOMKE MPOrpaMMa MPUHUMAEM B pacyeT
apMHUPOBAHKE IUIUTHON YaCTU CTEPKHAMU C IUAMETPOM PABHBIM MaKCHUMAJIbHO JOIIyCTUMOMY, IIPH
YCIJIOBUHM 33JJaHHOW [10JIb30BATEIEM T€OMETPUN IIIIUTHOW YaCTH.

Bcezoa nposepsame nookononnuk no H/[M — 1ipy OTKIIOYEHHON HAaCTPOMKE Mporpamma
BBIITOJIHSIET pacyeT NoAKoJ0oHHUKa 110 HJIM TOIbKO Ipy KOCOM BHELIEHTPEHHOM CKAaTHH
(pacTsokeHHun).

Janee no MeHto J{0MOJIHUTENBHO:

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

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

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



OILUH IIPOrpaMMa aBTOMATUYECKU YUYUTHIBACT JOIOIHUTEIBHBIA MOMEHT. ECiiv cMelleHus 3aaHbl
710 BKJIFOUEHUS OIIMHU, TO IO HUM JOIOJIHUTENBHBI MOMEHT HE YYUTBIBACTCS, Ul €T0 ydeTa
HE00XO0AMMO BOCIIOJIb30BAThHCS PEKUMOM PA3JIOKEHHS HAarpy30K WM MTOBTOPHO 33JaTh CMEILEHHUE

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

- pérxicum npoeepKu nodcmwmromux cioee

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

- MAX oonycmumoe 3nauenue Rep

[Ipu pacuere Rrp no ckBaxkrHe Bbl MOkKeTE OrpaHuduTh MAX BO3MOKHOE 3HAUYCHHE, T.€. €CIIU B
pe3yibTaTe BhIUMCIeHUN TosrydeHo Rrp npesbimaroniee MAX 3amanHoe, B pacueT OyeT IpUHSTO
3ananHoe MAX nonycTuMoe 3HaueHHe. 3HaYeHUe 3alI0OMUHAETCA ISl KayK0M MapKH.

- yuem 6cex KOMOUHAUUIL HAZPY30K 015 paccuumuléaemoil mapku pynoamenma. llpun
BKJIFOUEHHOW OMITMH IMPOrpaMMa Mo I0MpaeT pa3Mep MOIOIIBB M T€OMETPHUIO TUTUTHOM YacTH C
y4ETOM BCeX KOMOMHanui. [Ipy OTKIIFOUEHHOH ONIMK pacyeT MPOU3BOAUTCS TOJILKO Ha OJIHY
(TeKyIIyt0 KOMOMHAITHUIO).

- npocmomp 3nauenusn Y4 014 mexkyuieil MapKu hynoamenma

CpenHeB3BelIEHHOE 3HaYE€HUE Y/AEIbHOIO Beca IPyHTa YU OT OTMETKH MOJI0IIBHI (pyHIaMEeHTa 10
YEpHOBOM OTMETKH 3€MJIU (/10 OTKOIIKHM KOTJIOBAaHA) BBIYUCIIAETCS IPOrPaMMOil aBTOMAaTHUECKH.
JIaHHBIN IYHKT MEHIO [TOKa3bIBaeT M0JIb30BaTENI0 Ta0IUIy [ToJIcueTa 3HaueHus Yu. JlanHoe
3HaQ4YE€HHE UCIIOIB3YETCS ISl pacyeTa OCaKH U MPU ITPOBEPKE MOJCTUIIAIOIINX CIOEB.

- Yuem pasnonanpasnennocmu momenma u 60k060ii cuivt

ITpu pacuere pyHaaMeHTa 3a1aHHbIE 3HaUeHUsI MOMeHTa (M) u 6okoBoii cuiel (T) mpuHUMaroTCs
BCET/Ia ICHCTBYIOMIMMH B OJJHOM HaIlpaBlieHUH. Eci HanpaBiIeHns pa3IudHbl, TO IS y4eTa
Pa3sHOHANPABJIEHHOCTH CJIeAyeT UCIOIb30BATh 3HAK MUHYC U BKIIIOUHUTH JaHHYIO HacTpoiky. Kakoe
HaTpaBJICHUE SIBIISIETCS MOJIOKUTEIFHBIM, a KAKO€ OTPUIIATEIbHOE MOXKHO IIOCMOTPETH B JIETEH/IC B
OKHE 3aJJaHMs JIONOJHUTEIbHBIX HArpy30K Ha (pyHIameHnT. HacTpoiika 3anoMuHaeTcst Uit Kakaou
Mapku QpyHIaMeHTa.

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

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

T*h+M - ¢ yueTom pa3HOHAIPABICHHOCTH

[Tocse BbIUMCIIEHUS UTOTOBOIO MOMEHTA (C YUETOM JONOIHUTENbHBIX HArPY30K Ha YCTYIIBI
dbyHIaMeHTa) IPH pacdeTe pa3MepoB TOJIONIBHI HAIIPABIEHNE MOMEHTA PUHIMAETCSI BCET1a BIOJIb
CTOPOHBI A MpaBo U OT ce0st B10JIb CTOpOHBI B. bonbmuii BeuleT MIMTHO yacTu Bceraa
paccuntsiBaeTcss Ha MAX kpaeBoe HanpspkeHue. [Ipu BKIIFOUeHHON HACTPOMKE Mepesl UMEHEM
Mapku (pyHIaMeHTa B TaOJIuIe 0TOOpakaeTcst CHMBOI +.




8. KodxppuumeHTnl HCIOIb30BAHNS

Ko3gduumeHTsl HCIOJIB30BAHKS :

Mapametp ||{UB¢I. |CHI’HEIJ'I
MecTHaA NPOYHOCTE NOOKONOHHKES () 0,00
[MpPOYHOCTE NOOKONOHHKMKEA HA BHELLEHTPEHHOE CHaTHeE (pacTAMEeHne) (M) 012
MpoYHOCTE NOOKONOHHKMKA HA NONEREYHYID CHNY Be3 y4eTa NoNepeyHol apMaTypel (Q) 0,03
Mnowaas cedyeHWA apMaTypel (As) 0,00
Mpogon#uTensHOe PACKPEITHE TPEWWH B NOQKONOHHKWEE (Tn) 0,99
KpaTKOBpPEMEHHOE PACKPLITUE TRELWWH B NOOKONOHHKEE (TK) 0,76
MpoYHOCTE NNWTEN HA NONEPEYHYD Uy GE3 NONepEYHOR ApMaTypel (21 0,62
MpOoYHOCTL NNWTHE HA OeACTEME MArMGalWero MoOMeHTa (HrHAR ceTka) (M) 0,93
MpOYHOCTE MNWTE Ha OeACTEME 00paTHoOro MomeHTa (Mo) 0,00
[pOYHOCTE NAWUTE Ha Npogaenueadne (Mp) 0,97
Mpogon#uTensHOE PACKPEITHE TPEWWH B NNKTe (Tn) 0,99
KpaTKoBpEMEHHOE PACKPLITME TREWMWH B nnuTe (TK) 0,76
Mpoeepka no RBrp 0,90

HoadpruuneHThl HCNoNb3OBEaAHHWA

CzTEa He TpebveTea
Brm: 0.0 C027 Amm: 0.0
B 0.0 N:D,13 Ay 0.0
Al: 0,80 Q003 Ad: 0,87
. Az 000 =
_-5.:} 0.0 Tn0.00 _-L'n: 0.0
A3: 00 Teogo | A6 00

Q035 M030 TID1T R:098
Tm:0.00 TeD.00 Mo:0.00
Cr: 18,6

Kinuk mpimikoii mo 3Hauky ¢yHaaMeHTa BRIBOJUT HA SKpaH TaOIHIly ¢ KodhpuimeHTamu.

C — MecTHast IPOYHOCTH OJKOJIOHHUKA

N — MPOYHOCTH MOJKOJOHHUKA HA BHELICHTPEHHOE CXKaTHE (PacTsKEeHHE)

Q — MPOYHOCTH MOAKOJIOHHHKA MPH OTCYTCTBUU PACUYETHON TIOMIEPEYHON apMaTyphI

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

Tn — no TpeuHe (MPOIOHKUTENBHOE PACKPBITHE)

Tk — no TpemuHe (KPaTKOBPEMEHHOE PACKPBITHE)

[1P — nmponaBninBanue

R — nposepka ocHoBaHus nol-oif u 2-oii rpymnme [1C

M — TIpOYHOCTH TUIMTHOM YAaCTH 1O U3THOAIONIEMY MOMEHTY (HUKHSIS CETKA)

Mo — npoOYHOCTH IMIIMUTHOW YaCTH 10 U3TMOAIOIIEMY MOMEHTY (OETOHHOE cedeHre Ha 00OpaTHBIN
MOMEHT WJIM MPOYHOCTh IJIMTHON YacTH MO U3TMOaroIeMy MOMEHTY (BEpXHsIsl CeTKa, MU ee
HAJIMYNN))

Ct - cTOMMOCTB CTPOUTEILCTBA B THIC. PYO.

KoaddutmenTs! ncnonp3oBanus o TpeOyeMoi ATMHE aHKEPOBKH apMaTyphl :

Brm: 0.0 Am: 0.0

Brg: 0.0 Amn: B0
RECEEl @3z |
A2: 00 A5: 0.0

43: 00 A6:0.0

J1J1st HIDKHETO CeYeHUsI MOJKOJIOHHHKA !
AT — aHKepOBKa apMaTyphl MOAKOJOHHHKA 110 TPaHU A B IMOJKOJIOHHHUK



Anj — aHKepoBKa apMaTyphl OJIKOJIOHHUKA 10 TPaHU A B ITUTHYIO YacTh

B — ankepoBka apMatypbl IOJKOJIOHHUKA MO TpaHu B B MOAKOIOHHUK

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

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

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

Al...A6 — ankepoBKa apMaTyphl IVITMTHOW YaCTH OT YKa3aHHBIX PACUETHBIX CEUCHUM 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 JIBa PACCTOSIHUS OT HU)KHEH IpaHu
IJIMTHOM YaCTU IO OCU CTEP’KHEH BEPXHEro psifia HUKHEW CETKHU B IIOJIOLIBE.

Pacuer TpeOyemoii qimHb akepoBku mipousBoautes mo CI163.13330.2018 dopmynsr 10.1...10.3.
ITpu pacyere NpUHATO apMUPOBAHHUE TOPAYEKATAHON U TEPMOMEXaHUYECKH YIIPOUHEHHOM
apMarypoii mepuoandeckoro npodwis (kaaccoB A300, A400 u A500). Pacder BoimonHsIeTCS €
yueToM TpeboBanuii 11.10.3.25 0 MUHUMAaILHOM 3HA4€HUH (PAKTUYECKON JJIMHBI AHKEPOBKH.

KoadduunenTs! ncnoib30BaHus 10 TpeOyeMoil JJIMHE AaHKEPOBKH apMaTyphbl SBISIOTCS
MH(GOPMAIIMOHHBIMH IS TIOIH30BATEINS U HE BIMSIOT HA pacueT caMoro (yHIaMEeHTa i OCHOBAHHS
(BBIOOD IIPOrpaMMOil OKOHYATEIBLHOIO BApUAHTA).

KoadduunenTs! Hcnosb30BaHus 0TOOPAXKAIOTCS C yUeTOM (aKTHUECKH MOA00paHHOM apMaTypsl ¢
Y4ETOM BCEX KOMOMHAILMH 110 3arpyKeHUsIM (€CITH BKIIIOUEHA HACTPOUKA MEHIO
JOITOJIHUTEJIbHO- KOHCTPYHUPOBATD ITOAKOJIOHHUK U INIMTHYIO YHACTD C
YYETOM BCEX KOMBUHAIMH 110 MAPKE).

9. KocBeHHOe apMHPOBaHNe MOJIKOJOHHUKA

Catua uz pafyaten I - pacye€T Ha KOCB€HHOC apMHUPOBAHUEC NMOAKOJIOHHHKA.!

u, HoceeHHoe dpMHPOBaHME OrONOBKG

HMcxogibie gaHHble —— —————  ~Cxema

Oronoeok X (rMm): h ooo
OronoBok Y (Mm):

MnactuHa X (mm); _
rnactuHa Y (mm); _
(o= =l 3601 100100 ~ | CL)S m

Harpyzaka :

Pezynbtathl pacdeTa
PacuyeTHan nnowaik :
Ab,max = 1000 x 500 = 500000 w2

Pac4eTHoe conpoTHENEHWe DETOHE :
Rb,Joc = 810,745 1im2

MAX qonycTHMaEA Harpyaxa :
N=243,2231

CeTtka He TpeDyeTcA




10. Men1o «TpemuHbI»

Kpyrnaa nofowsa Ocaaka Celcvika CxeMa  [oMollb

0.4 (M) - DonmyCTHMAA LWUMPMHE HENPOAOTHKWTENEHOMD PaCKPEITUA
0.3 (M) - DonycTHMasA WMPHMHE NPOACITHHMTENEHOND PACKPEITHA

v BeINONHATE pac4eT Ha TDELLLMHDDEDEBDEIBHME

BrINOMHATE PACYET Ha TpewMHooBpasosaHie Ha ocoboe codeTaHue (CefcMmka)



11. Men1o «CeiicMuka u YpoBeHb» u Pejakruposanue

Ocadrka | Celcmuka, ¥poseHo | Cxema  lMomowie  Pedekmuposame I

weHee § Baanos
7 baanos
& baanos

9 baanos

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

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

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

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

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

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

banibl u kaTeropus rpyHTa 3a1at0TCs JUIsl IJIOIAAKH CTPOUTEILCTBA.

VYpOBeHb OTBETCTBEHHOCTH 3aIIOMUHAETCS POTrpaMMON 11 KayKI0W MapKu pyHIaMeHTa.
KoppekTrpoBka yria BHyTpEHHETO TPEHHs! BBIIOJIHIETCS, €CIIM 3TO BEIOPAHO MOJIb30BaTENEM, IPU
pacuete o popmynam 6.49. u 6.50 CI122.13330.2016. ITpu npoBepke ycinoBus 5.5
CI122.13330.2016 xoppeKTUpOBKa 3HAYEHUs yIJIa BCET/1A BBIIIOJIHAETCS.



Cxema  MNomowe | Pedokmuposame I Lo

OBy noAesHEs HozpysKd qn
Memod pacyema yeaosozo Gmax u ompeisa nodowse (npu Mb = 0 Ma = 0)

Yuroxume o ko3BUYUEHM SHOYEHUR HOZPY30K MeKyLWel mapku dyHdamedma
¥umroxume Ha (-1) sHaverue Hozpysku (P) mekywel mapku gyHdamesma
Yuromume va (-1) 3navenus Hozpysor (M. T) mexywel mapku gyHdamerma
¥uromume sHoverus Ma mexyweld mopru Ho 2000HHBIT KoaghguyUeHm

¥uroxume sHauerus Mb mekywel mapku Ha sadarHuil kKosdouyueHm

MAX donycmumas ocadka

MAX donycmumeil kpeH

lMosspHymb Hozpysku Ha 90 zpadycos No Yocosol CMPEAKE

(MosepHyme Hozpysku Ha 90 zpadycos npomue yacosol crmpenkuy

MurumaneHel duamMemp & NOGKOADHHUKE, MM

CrmoumMocme MOMEPUAADS U CMpoUmentHblx pabom

MMpucsoums no acem mapkam A B min = A B ¢ dukcayuel pasmepa nodoluss
@ Copmamerm npumMeHseMol apMamype No duaMempan

BexmopHOE CADKEHUE HOZP V30K BA8 Meryel Mapru

Ommerums GUKCOLUR SCEX MAPOK

D HMugdhopmayuoHHas mabauya

MeH10 n03BOJIIET PENaKTUPOBATS .

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

- METOJ pacueTa yrioBoro Gmax 1 oTphIB MOJOLIBEI Cpa3y Ul BceX (pyHIaMEHTOB
- 3HAYEHUS Harpy3oK Ha (yHJIaMEHT TEeKyIIel MapKu

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

- HampaBJICHUE HAarpy30K Ha PyHAaMEHT TEKYIIEH MapKu

- MUHUMAaJIbHBIHA AMaMETp B IIOJKOJIOHHUKE AJIs BCEX MAPOK

- pacueHKH Ha CTOMMOCThH MaTepHajoB U padboT

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

A | CToMMOoCTh

Ha3km [Ha5km [Ha 10 kM [Ha 15 km B10 [B125[B15 [B20 [B25 [B30 [B3s [B4n [B4s |Bso [Bss [me0 |
598 | 833 1421 1666 571 | 592 [ 612 | 653 | 674 | 697 | 720 | 748 | 975 | 1077) 1178 1280

— TPBI O L Be p thyngamenTa 3a 1m3
OGpaTHyw sackin
[ YuuThBaTS BHE0S PyHTa K r e Oo3m3 [0o5m3 [Ao10m3 |0o25m3 [Gones 25 m3 |
p— 340|210 [214 | 157 128 ]

[~ ¥4uTbiEaTH BOJONOHIKEHHE

=N M en | = o S

3a 1000M3 | Matep 3a 1M3 | Apmatypa sa 17| Knacc GeTona nogb [ Kosma. [ 33 1003 rpyhTa |
430 | 14 | 7700 [B10 | 5,44] 2500 |

- CopraMeHT IpUMEHSIEeMOI apMaTyphl [0 TUaMeTpam



CopTareHT

EW gl 10 12V 14 16 W 183 W
v 22 B 28 32V
36 v an v

BekTopHoe cii0keHHe HATPY30K [T03BOJISIET BBHITIONIHUTD CIIOKEHUE HArPY30K 10 hopMyIiam:
Tb = kopens (Th*Th+Ta*Ta) u Mb = kopers (Mb*Mb+Ma*Ma),
npu 3ToM npuHuMaetcs Ta=0u Ma =0

Menro PerakTupoBaTh Takke MO3BOJISIET OTMEHSTDH (DUKCAIIMIO BCEX MAPOK U OTOOpaxarthb
MHGOPMALMOHHYIO TaOIuULLy :

MAX d & nnuTe no MAX d & nnaTe no MiNde Tpynos. o, TNozges .

e, e ATe rparin A HIDKH. /BepK s B HiokH. /sepix. [rrep—— pliclystier e




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

Hotnosan HaGyxamwue rpyHtel | o
[] BuinonuaTs pacuet ocagkn Mlp pacyeTe ocagk ?
[[] BuinonuaTs pacuer kpeta [ yunreiBats enusime TNPUHATE Pa3MEDL KOTNOBAHE B CuuTaTk ycagky Habyxawwero
COCERHIN ByHAAMERTOS p P P [l O MPUHATE 38QEHHYH HIKHIDN TPaHNLY

—. Mnaxe GoMblUg pasmMepa NogoLwss! TRYHTA Hitxe ¥TB
= (NoabeToHKN) hyHAIMEHTE Ha

3HaveHwe Dk

|:| BhINONHATE PACYET NPOCATKH ' nabyxaHus Hu#e (-} unu Bbiwe (+) ¥TB

PaccTosHue o HsHEi
rpaHuLy HaByxaHus ot
YTBm: 0,0

| 3HaueHue ycagkn gofasnaTte K

Paguyc 30Hbl ENWAHAA | 5 SHAUSHII DCAKN

A Tb

Snaveqne Dk, mm @ |0 I:l ¥
K SHEYEHWID DCagKN

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

~ () MPHHATE ANA cnyyas [Onuna yuacTtra

1.3 |_J Mnaxg no 2aAaHHGIM SHAYEHHAM = wndmnsTpauun Bnaru [ Gz tot = NOKANLHOTD
2 Lk (anuta) w Bk (wupnka) Psw ) samaunsaiua Lw, mw - |0
HopmaTe Snauenme Lk, mm: |0 (~ TIPHHSTD 338aHHYIO HIBKHIDK LUnpuHa yyacTka

CHu 2.02.01-83
CI 50-101-2004
® CN 22.43330.2011 Kz : |2

' rpanuuy Habyxanua NOKANbHOTD

3amauneannA Bw, mu |0

3nauexue Bk, MM: |0
OTHOCHTENEHAR OTMETKA
3AAAHHOI HIKHEN
R = Rmax 3anoMUHETE PasMEDbI
0 ' KOTNOBaHA MHOMBNLYANEHO ANA
BCEX MapoK yHIAMEHT OB

YYNTLIBATE PasynnoTHEHNE [na rpyHTOE I THNa no

TpYHTa Npk paspaboTre
KoTnoBaHa (Tonwko gna CM)

BINONHATE PACYET DCARKN
[] w kpena na ocofioe

NPOCAA04HLIM CBOHCTEAM
BHINONHATL paCYET
NPOCAAKN 0T COGCTEEHHOND
BECa IPYHTA HIKE OTMETEM

coYETaHNE (CefcMIKa) ¥r8

OTofipaxaTt B 0CHOBHONA Tadnuye MAX sHayeHne ocagkn

13. DxkBUBaJIEHT KPYIJIOr0 (PyHAAMEHTA

k3

<= JKBMBANEHT Kpyraoro gyHaameHTa

PazMepbl Nnogomwesl, K
A= |
B=| |

3aHeCTH B Amin 1 Bmin |

Mnowank (S,u2)
A'B=Pi'D'DI4 =126
MoumeHT conpoTHBNEHHA NAocWanl nogowes! (W, u3)
A'B'BI6 = Pi'D'D'DI32=6.3
BEeeguTe sHaYEHKE D (LHMaMETH Nogow BEl). DYHASMEHT © MNP AROY MONEHOH

NoJgo W Eoi AxB MMEST TaKYID #e NN0WSLE M MOMEHT CONPOTHENEHA
noAoW bl PacHeT dyHASMEHTS MPOKSEOLMTE Ha kbW Th BLons B

B nporpamme peanuszoBaH pacueT GpyHaaMeHTa ¢ KPYIJION B IUIaHE MOIOIIBOM, HECMOTPS Ha 3TO C
MIOMOIIBIO JAHHOTO MOJIYJISI MOJKHO TIOA00paTh pa3Mepsl MPSIMOYTOJIEHOMN TTO/IOIIBHI C



XapaKTepUCTUKaMHU (IIJIOLIalb U MOMEHT CONPOTHUBIICHNUS) PABHBIMHU XapaKTEPUCTUKAM KpYTJIon
IIOJIOIIBBI 3aJaHHOTO JUAMETpa.

14. Cxema pacnosoxenusi pyHaaMeHTOB

EEEEEEEEEEEEEE DB

PHCOBATE Ha paZpesax QyHaaMEnT VuNTHIEETE CnoM SninkafiLine ckBaxiH [ | 3d nepenekTusa [ | 3drpYWTH  CropocTs BpaueHs

1 H . [@ - @ ml_ﬁ_} _g_. B @ @ |2§|. @ =)

N =l
=

Qe @ e @

1 e off] o o = [ =

0000000

® Eleesa
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3a1aB Ha cXeMe CKBa)KUHBI U (PYHJAaMEHTHI, 10JIb30BaTENIb MOXKET MOJYYUTh Pe3yiIbTaT pacyera
OTHOCHUTEIIEHOW Pa3HOCTH OCAOK JUIsl 3aJaHHOU TPYIIEI (DYHIAMEHTOB M MPOBEPKH BHITIOJTHEHUE
TpeboBaHus ycnoBus (5.5)

M Za (tggy +of ), (5.5)
mo CI122.13330.

Takoke mporpaMma mo3BoJIseT:

1) aBTOMATHYECKH OMPENCIUTh OJIMKANIIYI0 CKBOKUHY [UIS KQXKI0H Mapku QyHIaMEeHTa U
MIPUCBOUTH €€ MapKe JUIs pacyera

2) TMOCTPOMTH TOPU3OHTAIBHBIN pa3pe3 U BEPTUKAIBHBINA pa3pe3bl 0 TPYHTOBBIM CIIOSIM C
0TOOpaKEHHEM MPOSKTHUPYEMbIX (HYHIaMEHTOB

3) co3/1aTh UCKYCCTBEHHYIO CKBKHHY

4) 0T0Opa3UTh TPEXMEPHYIO MOJCIH (GYHAAMEHTOB U TPYHTOBOTO MacCHBa

5) MOCTPOHTH TPEXMEPHYIO MOJIENb KOTJIIOBAaHA C TIOJCYETOM 00beMa ISl KasKI0To
pa3pabaTbIiBa€MOIo TUIIA TPYHTA

6) BeiBecTr B AutoCad miaH KoTiioBaHa

7) BbIBecTH B Revit ¢pyHmaMeHThI U TPYHTOBBIN MacCHB

LIBeToBOE OTOOpakeHUE (PYHIaMEHTOB Ha IUIAHE :
L L |

ol (o} o] [=
— i == umu = wim "7 - BBINOJHEH MOJHBIN pacueT ¢pyHIaMeHTa (LIBETOM
MOKa3aHbl HAUXYALINE KOA(PPHUIMEHTHI UCTIOIb30BaHUS).

- BBITIOJIHCH PACUCT TOJIBKO pasMCPOB MMOJOMIBBI (I)YH[[aMeHTa



- pacueT ¢pyHIaMEHTa HE BBIIIOJHEH

]
- co3manue 0a30BBIX TOoUeK. ba3oBas ToYka 1o CyTH sIBIIIETCS repecedeHueM ocet X u Y
MECTHOU cucTeMbl koopauHar. [lepen Tem kak 3a7aBaTh 0a30BbIC TOUKH MOJIH30BATENb JOJKCH KaK
eMy yao0HO BBIOpaTh MecTo ¢ Toukoi 0,0 Ha OymyIiei cxeme 1 3a/1aBaTh KOOPIMHATHI 0a30BBIX
TOYEK OTHOCHUTENIbHO 3TOU HYJIEBOM TOUKU. DAaKTUUYECKH HYJIEBask TOUKA SBIISIETCA IepEeCceUYCHUEM
oceit X u Y IJ1aBHOUM CHCTEMBI KOOpAWHAT. B mocienHeil KoJoHKe MOYKHO 3a/1aBaTh TTOBOPOT
(byHIaMeHTOB, OCEH, TOTIOTHUTEIBHBIX 0OBEKTOB BOKPYT 0a30BOI TOUKH, MPUBS3aHHBIX K ITON
0a30BOM TOUKE.

NMpUuMeHATs

MoBopoT Ga20B6IX TOYEK, CKEE¥MH W BblCOTHBIX
OTMETOEK HA 334aHHLIA yron

KoppekTHpoBEA KOOPGWHAT X U Y BCex 0330BbiX TOYEK HA 3agaHHOe 3Ha4YeHwe

B okxHe 6a30BBIX TOYEK BO3MOKHO BEITIOJHHUTE IMOBOPOT 0a30BBIX TOYECK, BBICOTHBIX OTMCTOK H
CKBa’XHH Ha 3a)laHHBII71 YroJi BOKpyr TO4YKu ¢ KOOpAWHATaAMU 0,0 Tax:xe MOXHO BBITIOJTHUTD
CABHIXKKY BCEX 0a30BEIX TOYEK HA 3aaHHBIC 3HAYCHUS IMTPUPAIICHUA KOOpAHUHAT.

Il
1

- OCHu

- CKBA’)KHMHBI 1 BBICOTHBIEC OTMCTKH



=

L 13
14245
183 1 33114 2420
184 1 52135 2420
185 1 72008 -2420
185 1 55008 4180
187 1 125408 2580
188 1 145340 2580
189 1 165271 2580
174 1 324 31401
175 1 23514 328591
178 1 43004 31451
1FF 1 72004 31451
178 1 55004 31451
179 1 125404 31451
180 1 145344 31481
181 1 165274 31471
166 1 1194 54081
167 1 24004 54071
168 1 43004 54071
169 1 71804 50171
[] Omobpaxats Ha cxeme 0TMETIY VETLA [ Orobpakats Ha cxemMe 0TMETKIM OTHOCHTENEHBIMIA
MNepecTaBuTh sHAYeHHA X W Y CKEAMAH m
MNepenpHERIKa CKBAXMH K APyrod 0asoBoW TOUKe 2308Th HE CHEME CKEEXMHY MpUMEHNTE

YARCETNN - n1s cKBaKUH 3arpy3Ka KOOpAUHAT U3 (aiiia ¢ JAHHBIMH 110 T€0JIOTHH — OoJIee
MOAPOOHO CMOTPH pa3ell TOMOIIHY 3arpy3Ka JIAHHBIX 10 T€0J0THH U3 daiia

FARIETTIN - 3arpyska BEICOTHBIX OTMETOK penbeda u3 TekctoBoro ¢aiina. @opmar daiina :

[} oTMeTHH_dHHan. bt - bnokHot E”Elgl
®afin MpaBka ©opMaT Bua Cnpaeka
F234.02 -575.29 &

178.548 T05.097 1lle.70%

101.761 Teo.593 1le.902
103.228 Te8.188 117.187
104.923 770.194 117.376
113.688 775.898 117.406
114.984 T776.106 117.0682
118.77 TTT.T71T7 1le.358
123.402 780.04 116.106

CTtp 1, cTtnb 1

B Hagane cniricka KOOpAMHAT HEOOXOAMMO yKa3aTh MpHUpalleHre o KoopauHate X u Y, KOTopoe
OyneT 100aBIATHCS K 3arpyKaeMbIM KOOpJuHaTaM. Bo BTOPO# 1 MOCIENYIOMUX CTPOKax
yKa3bIBAIOT KOOpAUHATHI X , Y ¥ BBICOTHYIO OTMETKY TOUKH. UHCIa MOTYT pa3iemsaTcs 3ansThIMU
WM pa3fenuTensiMi Tabysuuu. Tabnuia nporpaMMoii HCIIOJIb3YeTCs TOJIBKO 711 OTOOpakeHUs Ha
CXEME BBICOTHBIX OTMETOK.

MNepecTaBHTh 3HAYSHHUA X 0 Y CKEAMHHH - o6MeH 3Hauennii X u Y

MepenpHBAIKA CKEIMHH K rod GazoBod TOUKE o
g i - mepecyeT 3HaueHU X 1 Y IPUMEHUTEIBHO K

HOBOI 0a30BOM TOUYKE

Janath Ha cxeme CHETNMHHY

- 3aIaHUC TTOJIOKCHHNA CKBAXXHWHEI HA CXEME KYyPCOPOM MBIIIKHU

- IPUBSI3KU (PYHAAMEHTOB



- IPUBA3KW JHA I10Jb30BAaTCIbCKHUX KOTJIOBAHOB

20 I )
|. - oToOpakeHue nH(pOpMAIMK IO MapKaM

I
|:-1-:| o
I. | - ‘ - IPOPUCOBKA CKBAXUH, 0A30BBIX TOYEK, OCEHt

- IPOPHUCOBKA JHA ITOJb30BATCIbCKHUX KOTJIOBAHOB

- 0T06pa)K€HI/I€ IJIaHa KOTJIOBaHa

CEEEFEEEEREEEEE aEEn

PUCOBATL Ha Pazpesax HyHAAMEHT VUMTHIBATH CNOW GIsxaiiluie CKBEMIH DyHAAMEHTHI

3d rpyHTel  CKOPOCTE BPALIEHNHA:
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! - BerunciieHue MAX oTHOCUTEIHLHOU Pa3HOCTU OCAAOK IJIA 3aJaHHBIX POCTBECPKOB (Ha IJIaHC
0T06pa>1<aeTc;I KpaCHOI‘/’I HHHHeﬁ). HpI/I 3HAYCHUH OoJiee HYJI [IporpamMma npejiaracT BbIIIOJIHUTD

BbIpaBHUBAHUC OCAOK. HpI/I COTJIaCU OTKPBIBACTCA HOBOC OKHO :

£ BhlpaE.HHE-aHHe OCafoK El
[1] - BLU12 [2] - B 5-necTHMWEA pRA B
Amin =06 | Bmin =086 Amin =06 | Bmin =086
A=12|B=12 A=09|B=059
Ocagka = 22.7 Ocagra=2.4

OTH.pasH.ocagek = 0.00452304858 OTH.pasH.ocagek = 0.00452304858

MakcumansHo gonycTMMan OTHOCHTENEHAA PA3HOCT L DCagoK: h.[llil4

BrINONHWTE NEPECUET BYHEAMEHTA C Gonblel ocagron




[Tonb30BaTens MOXKET 32/1aTh TPEOYEMYIO Pa3HOCTh OCAIOK U 3aIyCTUTh HOBBIN MOJ00p pa3MepoB
nmoAomBHEl yHAaMeHTa ¢ Ooublnel ocaakoi. [locime mogdbopa MUHIMATBHBIE Pa3Mephl MO IOIIBBI
Amin u Bmin nporpaMmoii aBTOMaTHYeCKH KOPPEKTUPYIOTCSI U MM MIPUCBAUBAIOTCS 3HAUCHHSI
MOJTYYEHHBIX Pa3MEPOB TOJIOIIBHI.

JIJis MCKITIOYCHHSI KaKOW-TMO0 MapKH U3 pacdera Ha OTHOCHTEIBHYIO Pa3HOCTh OCAJIOK B TAOIHUIIE C
KoOpaAuHaTaMH (yHJIaMEHTOB MPH yKa3aHUH 0a30BOM TOYKU HEOOXOAMMO IMOCTABUTh 3HAYOK “*’
mociie HoMepa 0a30BOi TOUKH, Harpumep: 6*.

n- IIpOBEpKa BhIMOIHEHUs TpeboBanuit yciosus (5.5) CI122.13330.2016. [{ns uckmoueHus
KaKOH-TM00 MapKu U3 MPOBEPKH B TAOIHUIIE ¢ KOOpAUHATaMU (PYH/IaMEHTOB IpU YKa3aHUU 0a30BOM
TOYKH HEOOXOAMMO IMOCTAaBUTh 3HAYOK ‘#’ mociie HoMepa 0a30BOM TOUKH, Hanpumep: 6#.

. - IpOBEpKa nepecedeHus: GyHAaMEeHTOB Ha CXeMe

. - [IOKa3 JTUHUAMU OJrbKalIe CKBaXKUHBI 1715 Kax 10l Mapku. [Tpu oOHapyxeHun 1i1s
¢dbyHIaMeHTa 33/1aHHON He OiKaiIiel CKBaKUHBI MPOrpaMMa MPeAIoKUT epe3asaTh CKBaXKIHBI
ABTOMATUYECKHU.

=]
g - 0TOOpa)KEHUE IOMOTHUTENBHBIX HATPY30K HA YCTYIBI (PYHAAMEHTA U JOMOJHUTEIbHBIX
II0JIE3HBIX HArpy30K.

- OTO6pa)KeHI/Ie I'paHUIIbI 30HbI BIIUMAHHA HA (bYH,Z[aMeHT IIpHu pacuCTC OCaAKU. HpI/I
OTO6pa)KeHI/II/I BCEH CXEMBI PacCIoJIOKCHUA Q)YHHaMCHTOB oe3 YBCIMYCHUA U BKIIFOYCHUA PEIKUMaA

YBCIIUUCHUA KOMaHIlOI\/JI A , [IPU HABCACHWH YKaA3aTCJIA MbIIIIX HA q)yHI[aMeHT, T'paHu1lia 30HbL
BJIMSHHA HA (bYHI[aMCHT IoACBCUYMBACTCA Ooiee )KHpHOﬁ JIMHHUEH.

‘E‘ |n - OTO6pa)KeHI/IC HOBCTOM I'PYHTOBBIX CJIOCB Ha 3aJIaHHOMH IOJIb30BaTEIEM OTMETKE

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

Ecnu 3a1anHas 0TMETKA HaXOAUTCS HUKE MOJIOMBBI (DyHJAMEHTA MITH OTKJII0UEHa HaCcTpoiKa
«PucoBaTh Ha pa3pe3ax (pyHAaMeHTbI», TO QYHIAMEHTBI HAa pa3pe3ax He OTOOPAKAOTCS.

- OeInbIi nepeqepKHyTLIﬁ KBaApaT 03HAYACT, YTO OTMCTKA JJaHa BBIIIC YCThS WUJIN HUXKEC JHA
CKBa’>XHHEI.

|E- MIOCTPOEHHUE BEPTUKAIBHOTO FE€0JIOTUYECKOTr0 pa3pesa. [Ipu nepemeniennn ykasarens
MBIIIKH TTpOorpaMMa aBTOMaTHIECKU UIIET JBE OJMMKANIITNE CKBAKUHBI K TOMY MECTY, T]Ie
pacmnoiokeH Kypcop (Ipu 3TOM UCKYCCTBEHHO CO3JaHHbIE CKBaKMHBI HE YUUThIBatOTCs). Enn
HACTPOMKA «YUYUTHIBATH CJI0U OJMKANIIUX CKBAKMH BbIKJIKYEHA» WIH BIUSAIONIAs CKBaKUHA
TOJIBKO OJIHA IPOrpamMMa yKa3bIBAET TOJIBKO OJHY CKBaKHMHY. [lociie KiauKa MBIILIKY IIporpamma
pHUCYET pa3pes:



&+ Cxema PacnoNoHeHHs ByHIaMEHTOR

. ﬂ T @ EI ¥ YuwTniEaTe cnon Snisraliuix cREaRMH
2l | [V PUCOBATS Ha pazpesax dyHAZMeHT

Cxe. 5085 Cxe 5078

yrnauert 1A (sepx 1,12, w412
PaccTomsue uexny csamaun 42,766

Ecnu KUK MBIIIH TPUXOIUTCS HAa H300pakeHHe GyHIaMEeHTa, TO Ha TeO0JIOTHYCCKUI pa3pes
HAHOCHUTCS pa3pe3 GpyHIamMeHTa (P YCIOBUH, YTO PAacueT pa3MepOB IOAOIIBHI (yHAaMEeHTa
BBITIOJTHCH).

Buumanue! I'eonocuueckue paspeszvl npocpammoui cmposmcesi ¢ y4emom pasHo20 Haniacmosanusl
2PYHMOB NO 8bICOMHBIM OMMemKam. B ciyuae, eciu 6 CK8AMCUHAX 6CMPeEUaOMCs HeCO8Nadaujue
CIIOU UNU OHU PACHONONACEHbL 8 PA3TUYHOM NOPSAOKe He0OX00UMO NPOBeEPsmMsb NPABUTbLHOCb
NOCMPOEHUs PA3Pe308, CEEPAACH C 2e0N0SUYECKUM OMYemoMm, m.K. a120PUmm npocpammvl MOHCEM
He co8nadams ¢ MHeHuem 2e010208. B amom ciyuae neodxooumo co30aeams UCKyCCMEeHHble
CKBANCUHBL U PEOAKMUPOBAMb UX, NOCIE Ye20 NPUOasams UM CIamyc pabouell cKeadcunsl —
nepeumeHo8ams, yopae u3 Ha36aHusi CUMBOIL « *», U0 cpasy co30ams OONOIHUMENLHYIO PAOOUYI0
ckeaxcury. Cozoanue OONOIHUMENbHBIX PADOUUX CKEANCUHBL NO3BOIAEM NPpOcpaAMMeE 00CMO8epHee
CmMpoums 2e0102uyecKue paspesvl.

- CO3/JaHi€ UCKYCCTBEHHOM CKBa)KMHBI. VICKyCCTBEHHAs! CKBaXKMHA CO3J1a€TCsl HA YCMOTPEHUE
M0JIb30BATENS B ClIy4yae, €CIu MO/ MOJOIIBOM (pyHIaMEeHTa TPYHTOBBIE CJIOU PACIIOIO0KEHBI OTIIMYHO
OT CKB)XMHBI K KOTOPOH NMpUBs3aH pyHAaMEHT. PacnosioxkeHne rpyHTOBBIX CIIOEB MO/ KaX/IbIM
(GbyHIaMEHTOM MO>KHO MPOCIIEUTH, BHIIIOJIHUB B IPOrpaMMe T'€0JIOrMUecKUe pa3pe3bl KOMaHI0M

E. K umenn CO3JIaHHOM HCKYCCTBCHHOﬁ CKBa>XHWHbI IIO6aBJI$IeTC$I CHMBOJI .

OxHO paGOTLI C UCKYCCTBCHHBIMU CKBA)KMHAMMU:



Mapka dyHgameHTa CrBaxwHa No, noaoweoi JoBasuTe MCK. CKEIXWHY

ABTOMETHECKN COSOABATE CKEEXWHBI TONBKO

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

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

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

OBHoEWTS Tab nuLLy

B Tabauue oroOpaxkaroTcst Bce MapKu (GyHAAMEHTOB. 3€JI€HbIH LIBET CTPOKU O3HAYAET, YTO Ha
3a71aBa€MOM B 3TOM OKHE PAacCTOSIHUH L OT eHTpa moAomBel GyHAaMEHTa IPUCYTCTBYET
CKBaXXMHA.

“

- CO3/IaHH€ UCKYCCTBEHHOMN CKBAKUHBI
10JIb30BATEJIEM Ha CXEME YKa3aHHWEM Kypcopa MbIIIH. J{Jis BbIX0/a U3 peKUMa MOBTOPHO HAXKMUTE

- aBTOMaTH4YECKOE CO3/I1aHUE UCKYCCTBEHHBIX CKBAKUH
Ha cxeme 111 GyHIaMEHTOB, OTMEUEHHBIX TaJIOUKOH B TaOIuIle.

ABTOMETWYECKW CO30A6aTE CKEIXWHE! TONBKO

ECNA ABe ONMEERLUNE CHEEXWHE MMEHD T O]
0OMHAKOEYHD NOCNEf0EaTENEHOCTE Habopa
rOYHTOBLD SNEMEHTOE

HpI/I HaJIN4YWU IraJIOYKU UCKYCCTBECHHBIC CKBAXKWHBI 6y,Z[YT CO3JaHbl, €CJIM K TOYKEC CO3JaHHA
HCKYCCTBCHHOﬁ CKBaYKHHBI OJIHKaANIIINe 3aaHHbIC CKBA)KMHBI UMCIOT OI[PIHElKOBBIfI Ha6op CJIOCB:
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HCEYC. CEEBaXHHAa

CYTTIAHOE

[Tpu OTCYTCTBUM rajOUYKH UCKYCCTBEHHbIE CKBRKUHBI OyIyT CO3/1aHBI TAKXKE, €CIIH K TOUKE
CO3JIaHMsI NCKYCCTBEHHOW CKBA)KMHBI OJIMKANUINHE 3aJaHHbIE CKBAXHHBI HE UMEIOT OJIMHAKOBBII
Ha0bop CIIOEB:

Cue. 44 Cwe. 38

HCEYC. CERAXHHA

CYTIIMHOE

B sTOoM ciyyae nckyccTBeHHasi CKBaKMHA BKITIOYAET B ce0s1 BCE TPYHTOBBIE CJIOM, BCTPEYAIOIIHUECs B
coCTaBe ABYX ONMKAMIINX CKBAKHH.
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=34 - MPOCMOTP 3aJIaHHOM padoyeii 00acTH

= - MPOCMOTp BCEU CXEMBI PACIIOJIOKEHHs (DYHIAMECHTOB

l'“"','ﬂ
e

»=*4| - 3a71aHKE HOBOW paboueii o0aacTu. 3amanue padoueii 00JacTH MO3BOJISAET MOJIb30BATEITIO
paboTaTh HCKIIIOYUTENBHO C PYHIAMEHTAMH U CKBOKUHAMU, PACTIONIOKEHHBIMU B 9TOW 00JIaCTH.

BHUMAHME! Ilpu 3TOM Takue KOMaH/Ibl KakK:

UTHOPHUPYIOT PyHIAMEHTHI U CKBaXHHBI, PaCIIOIOKEHHBIE 3a MpeaenaMu padoueil ooacTtu.

B

[=]
k=) | - TaOJIMIIA TOTIOTHUTENIBHBIX 00beKTOB. OOBEKTHI MOXKHO MCIIOJIB30BATHCS HA HATJISTHOCTH
otoOpaxkeHust cxeMbl pyHnaMmeHToB. OOBEKTH HUKAK HE YYUTHIBAIOTCS IPOTPAMMOM IIPH pacyeTax.

1| - yBeJInYeHHe MaciTaba n300paxxeHus (JeBasi KJIaBHUIlla MBIIIN) U YMEHbIIEHHUE MacIlTada
n300pakeHus (MpaBasi KJIaBHIIIA MBIIIH ), CPEITHSSI KIIABHINA MBI (KOJIECO) TIO3BOJISIET IBUTATh
n3obpaxenue. Eciu cxema CmamrabupoBaHa, TO MOCIE OTKIFOUCHHS PeKUMa MacIITaOUpOBaHUS
M300paXKeHUE MOXKHO TaKXKe IMePEMEINaTh, YACPKUBAS JICBYIO WIH CPEIHIOI0 KIIABUIITY MBIIITH.

|
[Tocne BbITOTHEHUS] KOMaH =22 | IIpY HaBEJIEHUU Kypcopa Ha QyHIaMEHT €ro u300pakeHue
BbIJIENAeTCS. B 9TOT MOMEHT Ha)kaTHEeM JICBOM HITH MPABOW KJIABHIIH MBI MOKHO aBTOMAaTHYECKU
NEepelTH K TeKYyIEeH MapKe B INIaBHOE OKHO MPOTrPaMMBl, JINOO B TaOJIMIly ¢ KOOpAUHATAMU

¢byH1aMeHTa.

L
=% | - BEIBOJI CXEMBI (Pa3pe30B M0 CXEME) B BH/IE YEPTEKA B aBTOKAJ] — CMOTPHUTE
CaMOCTOATEIIBHBIN pa3/ies OMOIIU

ITpu HaBeseHUM yKa3aTelsl MBIIIN Ha U300pakeHue GpyHIaMeHTa Ha cxeMe 0e3 yBeJIMYeHus 1o
KJIMKY JIEBOM WJIM IPABON MBIILIU MOYKHO OBICTPO MEPEKIIOUNUTHCS B OCHOBHYIO TaOIMILY WIIH
TabJIUIy C KOOpAMHATAMH (PyH/ITaMEHTOB.

T

- IOCTPOEHHE TPEXMEPHON MOJIEIM IPYHTOBOI'O MaccuBa U (pyHAaMEHTOB
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PHCOBATD Ha pazpesax GyHaamenT VuiThiBaTE Cnow Onickaliwnx creamin [ ] 3d nepcnerTiea 3dpyHTE  CROpOCTS BpawehUR: [ Tonluwa nuHAR: 0




. - oToOpakeHue TaOIUIIBI C TEOJIOTMYECKUMH SJIEMEHTAMH U HACTPOEK TOCTPOCHHS
TPEXMEPHBIX MOJEIEH

Ipysm 3D
[] 3d cexa ropusoxTansHas 3dcewa [ | MosepxHocts
7 pe] Orobpaxetme Liser

[] TpeyronsHas cetxa

E L4 Tourocms NOCTPOEHWIA, MM :
‘ — War ckaHupoBaruAa, MM :
i OtoBpaxats PyHAEGMEHTSI
, CTpowTs 33aaHHbIE KOTNOBaHS!
ng : CTpouTs KOTNOBaH ANA dyHAaMeHTos ||
T ano-;aﬂ TonwuHa noaroToBKK MM:

OTcTyn rpaHuLL! KOTROBHE 0T KPaRA NoAOLBEI MM:

Yron oTkoca KOTNoBaHa B rpagycax: E
TonwwmHa ceTku: 0

.....................

NpospauHocTs rpyrTa: [

1 R N

[] 3d cemca ropusonansran 0TOOpaK€HHe TOJIbKO TOPU30HTAIILHBIX TPaHeil 3J1IeMEHTOB TPYHTOBOTO

MacCCHBa.

«| 3d cetka o
- 0T06pa)KCHI/IC T'paHCH 3JICMCHTOB I'PYHTOBOT'O MaCCHUBA.

[ Teeyronshan cenca 0TOOpaKEHHE TPYHTOBOIO MACCHBA CMOJIETMPOBAHHOTO TPEYTOJIbHBIMU

npusmamu. [Ipu mocTpoeHny MaccuBa JaHHBIMU JIEMEHTaMU [IPOrpaMMa YYUThIBAET
HCKYCCTBEHHBIE CKBAKUHBI, B OTJIMYUU OT MOJEIU IIOCTPOECHHOM YETHIPEXYTOJIbHBIMU MPU3MaAMH.



L] Moseprocts _ 0TOOpa)keHHe MOBEPXHOCTU IpyHTA. JIOCTYIHO MpU MOCTPOCHUU TPEXMEPHOTO
MaccuBa rpyHTa.

A Cewpooomxewgylovesmos
CEEEEEEEEEE R AN ENNEEEONE  corE

PucoBaTb Ha paspesax dyHaaMEHT VuuTeiBaTh cnow Gnixaiiwnx creamus || 3d nepenextusa

TPYHTBl  CKOPOCTE BPALYEHHA TonuwnHa nuHui:

CTDGIHTI:- 33AaHHBIE KOTNOE3HBI |:|

- IOCTPOCHUC 3aJIAaHHBIX KOTJIOBAHOB ITO KOMAaHC .

CpouTs KOTNOSEH ANA KEXA0TO PYHAAMERTE V] 1 orpoene KOTIIOBAHOB UL KAKIOTO (pyHIAMEHTa Ha

CXEMC.

Yron oTKoca KoTnoBaHa B rpapycax: |45 .
- YIToJI OTKOCA 3a4aCTCA OT TOPU3OHTAJIbHOU

IOBCPXHOCTH.

o

- 3arpy3uTh (aiin ¢ TpexmepHoit Moaenbio (3d-rpyHT) min 2d KOTII0BaH.

- coXpaHuTh (haitst ¢ TpexmepHoit Moaesbo (3d-rpyHT) wiuk 2d KOTIIOBaH.

- OTO6pa)KeHI/Ie PE3YIbTATOB MMOJACUYCTA o0BeMa pa3pa6aTLIBaeMor0 TpYHTa.



g__, - TOCTPOEHHE TPEXMEPHON MOJIEIH KOTIOBaHA

CEEEFENEEREEEEE IO EENEEECNE

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

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

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

2) He npou3BOAUTCS pacyeT Ha MECTHOE MPO/IABIMBAHNE M MECTHYIO IPOYHOCTH OT 3a/IaHHBIX
MOJIb30BaTEIeM MECTHBIX HAarpy30K Ha yCTyIbl QyHAaAMEHTa. DTH HArpy3Ku YUUTHIBAIOTCS
MIPU pacueTe pa3MepoB MOJIOMIBEI PYHIAMEHTA, a TAaK)Ke MPHU pacueTe TUTMTHOW YacTH 1
MOJIKOJIOHHHUKA 110 MaTepuaiy. [IpoBepka Ha 0OpaTHBINF MOMEHT TUIMTHOM YacTH C y4E€TOM
JOTIOTHUTEIBHBIX HATPY30K MPOU3BOUTHCS, €CITM B OKHE 33JIaHUS TOTIOITHUTEBHBIX
Harpy3oK 3Ta HacTpOMKa BKJIIOYEHaA.

16. PenaxktupoBanmue gaiinon *.FUN

PesynbTaThl paboThI B IPOrpaMMe COXpaHSIOTCA B daiiiie ¢ pacimpenuem fun. Bayrpennuii
dbopmart daitna npeacrasisieT codboi TekcToBbIN (aiii. C MOMOIIBIO JTFOOOTO MPOCTOTO TEKCTOBOTO
pemakTopa MOKHO BHOCHTh U3MEHEHHUS B cojiepkuMoe ¢aiina, kacaroniuecs: 6a30BbIX TOUEK, OCEH,
PacIIONIOKEHHS CKBKUH U PACTIONOXKEHHS (DYHIAMEHTOB, ITPH ATOM HY)KHO COOJIO/IaTh CIEIYIOIINE
MpaBuiIa :

1) Ilpu coxpaneHus Qaiina nocie pelaKTHPOBAHUS HE JOMYCKAECTCS 3aMUCh B (Dailsl TECTOBBIM
PEAAKTOPOM CBOUX CIICHHAJIBHBIX CUMBOJIOB

2) He cnenyer Hapymarh TEKYIIUA TOPSIIOK 33aaHUS JAHHBIX

3) Ilpu nobGaBieHre HOBBIX 0A30BBIX TOUEK, OCEH HEOOXOIUMO Ha COOTBETCTBYIOIICE
KOJINYECTBO YBEJIIMUMBATH 33JaHHOE B ATOM (aiiie oO1iee KOJINIeCTBO TOUEK U OCei

4) Jlo6aBiaeHHE HOBBIX MapoK (PyHIaMEHTOB HE JOMyCKAeTCs

J1Jist OBICTPOTO TIOMCKA B (paiiiie UCTIOIB3YIOTCS CIICAYIOMNE METKH :
#H##>>>1 — Ga30BbBIE TOUKHU

#H>>>2 — ocu
#H##>>>3 - CKBaKUHBI



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

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

Pa3mepsl mo1omBel (PyHIAMEHTA 3aBUCST OT CIEAYIONINX (PaKTOPOB :

- HECKOJIbKO mpoBepok mo Gmax (Rrp)

- MAX onycCTUMBINA OTPBIB MTOJOIIBBI

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

- IPOBEPKa MOACTUIIAIOIINX CJIOEB (€CIM HE OTKJII0UEHA M0JIb30BaTENIEM)

- POBEPKH I10 HECYIIeH CIOCOOHOCTH OCHOBaHUS (Ha 0c000e coYeTaHHe)

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

- COOTHOIIICHHUS CTOPOH (3aJaeTCsl MOJIb30BATEIIEM )

Jlns nmpumepa, eciiv nmporpaMMa MpuHsIa OKOHYATEIbHbINA pa3Mephl MOJ0MBBI 3X3M, AJ11 TOrO
9TOOBI MOCMOTPETH PEIIAOIINNA (PaKTOP HEOOXOIMMO BBHITIOTHHUTH CIIEAYIOIINE ACHCTBUS:

1) 3amaTh MUHMMAJIbHBIC CTAPTOBBIC 3HAYCHUS pa3MEePOB MOOIIBEI AMIn u Bmin
(byHIaMeHTa 4yTh MEHbIIIE, YeM IOIy4CHHbIH pa3mep, Harpumep 3x2.7m. [Ipu aTom
HEO0X0JMMO 3a(h)UKCHPOBATh UX, T.€. 3aAIPETHTH MPOIPAMME BBIIIOIHATH OI00D
Pa3MepOB MO/IOLIBHI:

‘D

Amin,Bmin

2) Ecnu BEIKIIOUCH pacyeT ocaiku (KpeHa), Hy)KHO 4T0oObI HacTpoiiku yuera MAX
JOTTYCTUMBIX 3HAYE€HUH IpU 10100pe ObUIH OTKITFOUEHBI

[Tocne 3TOoro He0OX0MMO BBINIOIHUTH pacueT TeKylel Mapku. B pesynbrare nporpamma B Ta0IuIle
0TOOpa3UT NPUUYHHY, IO KOTOPOH HE MPOXOAUT 3a/1aHHBIN MOJIb30BATENIEM pa3Mep MOJIOLIBBI.

18. Tabauma HArpy30K — 3KCHOPT B AaBTOKAJ
Mento @aiin-BbiBoa Harpy3ok B aBToka- rerepaius daiiia floads.Isp B o0iryro padouyro manky
nporpamm GIPRO (cmotpute BepxHee MeHI0 nporpammMbl Daiin). daiin MOXKHO 3arpy3uTh B
aBTokaj. McnonmHenue Qaiisna B aBTOKa/ie POPUCOBBIBACT TaONINIly C HArpy3kaMu Ha pyHIaMEHTHI.

3arpyska ¢aiina floads.Isp B aBTokan

Ilepen mepBoii 3arpy3koii ¢aiina B aBTOKaa HEOOXO0AUMO OJIMH pa3 BHIIOJHUTD CIIEIYIOLIHE
HaCTPOMKH:

1) wmenro aBrokaga CEPBUC —> HACTPOMKA



DopmMat PucogaHwe Pasmeper Pegakr  [Mpoekt  dokymeHTaumsa  Exp

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

Opchorpads
ELICTPEI BRIGOM. ..
MopAgoK CNeloBsaHMA
CEEiEHIA

MsENEYEHME STPMEYTOE. ..
CEQHCTES

LiEHTP yrpaBneHiA

OKHO MHETPYMEHTANEHE NaMMTP
AWCNETUED NOALMEDEK
MHPOpMELMOHHEA Nan1Tpa
CEAZe C B

AurcneTuep Habopoe NoMeT oK

MPMNOHEHKA. .
MakeT...
Makpock!
AuUtoLISF
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2) B OTKpBIBIIEMCS OKHe BhIOpath BKIaaky ®AMIIBI, crmcox MTYTh JOCTYIIA K
BCIIOMOT ATEJIbHBIM ®AMJIAM u HaKATb KHOINKY 100aBUTH

Hactponka

Terywmi npoguae;  acad T EKYLLMEA PUCYHOK. Drawingl.dwg

Pafiael |3K|:IEIH | Ovkpemie/Cospanenie | Nevars/Mydakauma | Cuctema | Monssosarenscrue | nDCTpDBHMﬂ"E o

TMyTH AocTyYna, UMEHS PEFN0E W NankK:

EnbHbIlM

|

[t E O6=op...
- % MyTe NOMCKa pagouM: BCOOMOr ATENEHEIX $aMI0E
@ e [ ot |
YTk A0CTYNE K APEHEEpar YCTPORCTE

MyTE A0CTYNE K PaANaM NPOEKT OB

Haanure
- E WrieHa palfinoe MEeHHD, CNPAB0MHOM CHCTEMBL W AP.
= ﬁ HWrieHa $alinoe TeKcTOBOro PeaakTopa, CNOBApA W WPHGTOE Eeepx
- ﬁ WMieHa $afina NeYsTy, Nporpatdviel @OHOE0R NEYETH W Pa30ENa NPOAOrE B
- E MyTE K BCOMOrETENEHEIM $aH1aH NEYATH "
- % MNanka ana dafina aeToCcoNpaHEHHA U CTAHOEMTE:

- % MNankw ana ansBomMos LEETOE

% MonoskeHWe MCTOHHMK OB AaHHE!

E MapardeTpel WatN0HOE

% Mankm & palinardd HETPYMEHT ANEHEIX NAAMTR

% Facrnonoserue dafina sypHana

(- [ Manka ana $aina wypHana nevaTnyBaMKaLMM b

Manku, B KoTopbls AutoCAD Aon#eH WCKATE Painkl IWPKETOE, MEHKD, MPUA0KEHM,
PHCYHK.OE ANA BCTAEKM, THNOE AMHWHA M 0SPASLOE LWTPHXO0EKW, SCAW WX HET B TERYWEH Nanke.

[ oK ][ OTreHa MpHreHITE




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

@ Hactporka

Teruuwmil npogune:  <<(podvne Bes nMeHK:> i Te kyWmii uepTex: YepTexl.dwa

Faitns |3|anH Otrpomve/Coxparenme || Mevate/ TlyGmmiawna | Cuctema || NMonssosatenscrve | Moctpoenus || 30 ¢ *

My™ gocTyna, MMeHa SEAM0E M Manki:

= @I MyTE AOCTYNIE K ECTOMOMaTENEHEM SairEm A Cgzop...
wp C\Documents and Settings'\Andrew"Application DataAutodesk\AutoCAD
=g [:\Program Files"AutoCAD 2008 \support
=y [:\Program Files"AutoCAD 2008 fonts
=y D:\Program Files"AutoCAD 2008%help
[\ Proper Filec' o~ AD) 2008 support'color Beepx
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% [MyTe npcTyna K opai eepamM yoTpoicTE VeTaHOBATL
MyTe QOCTYNE K ©aAMEM NpoeKTOE

B8

Fafns HacTpoR K1

)

MmeHa @alinoB CNpageka 1 Apyrix ©ainoe

MMeHa ©ainos TEKCTOBOMD PeOaKTOpa, CNOESPR W WPHSTOE

B

Mmera daina nevam, NporpaMmel SOHOECHA NEYaTH W pasaera nponora

e
o o o o

(53]

|-|5-Tb K BCNOMOMaTeNeHE M $airam nevat v

| >

|

YiaxaaTe nani, & koTopex AutoCAD normeH BRINOMHATE NOMCK WPWSTOE AMNA TEKCTE,
DaElfino B HECTROAKK, NOLKMICNEE MEX MOLYNER, YBpTEXEA ANA ECTAEKA, TANDE MAHMIA 1
WaBNoHOE WTPMXDERA, KOTOPHE OTCYTCTEVIOT B TEKYWER Nanike.

QK ] [ OTmeHa ] [ anMEHHTb] [ Cnpaeka

4) naxmure [IPUMEHUTH OK

[Tocne Toro kak ¢aiin floads.Isp crenepupoBan B mporpamme ero MOKHO 3arpy3uTh B aBTOKA/I.
Jlnst aTOrO B KOMaHAHO# cTpoke Habepute komanny (load "'floads™), Bkirouast ckoOku, 1
HaxxmuTte Enter.

| WLETEIERF, | MCT | f 1 McTe f

KoMarma:

HATMTE OpaBHNM BERHHEMHA VIoon Tabmiuwm

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

VYKakuTe npaBblii BEpXHUM yroJ1 TaOIUIBL.



TQBHMLLC] POCUES THEIX HAMPJZ0K

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

Tabnuma Oyner oTprcoBaHa.

BHUMAHME! Ilepen 3amyckom (aiina floads.Isp B ABTokaze y TekyIiero TeKCTOBOIO CTHIIS
(oH OyeT MCIIOIB30BaH MIPU CO3aHUM TaOJIHIB) 3HAYEHHE BBICOTBI TEKCTA JOJDKHO HMETh
HyseBoe 3HaueHue ! ECii B BalllnX TEKCTOBBIX CTHJIAX BBICOTA TEKCA HE paBHA HYJIIO, TO
PEKOMEHIYEM CO3/1aTh HOBBIM TEKCTOBBIN CTUJIb C BAILIMMU HACTPOMKAMHU U BBICOTOM TEKCTA,
PaBHOI HYJIO, HO HCIIOJIb30BaTh €r0 TOJIBKO JUIs BCTABKH TaOJIHUIIBI.

sl Cepeic PucoeaHve  Pazmepel  Pegakr

fMENETUSp CTHASH, ..
FIACMETUSP SKPaHHEL NS ACTAENSHWI, .

¥NpagneHe CNoAMIA L4

KaTanor HecyLL 3NemMeHTOE, .
MaACTER CTMNEN HECYLLME SNEMEHTOE, .
38343Te HECTAHAAETHEIN Mpodiine

MacTep ctinel AD-pa=MepoE. ..
Crinu AD-pazmepoe...
PazmepHEle CTINM. ..

MacTep GUONMOTEUHEN 2NEMEHTOE. ..

MHOroBMAOERIE BNoKA 3
EnowA 2 .
FiTexkctoBble cTHAM @g‘
AD-npoduana
Mraa cTiAA
ONMCcaHMA MATEpMaNoE. ..
standard2 5 HoBbiA... n
OMMCaHAA KNACoADMKALMAA, ., sland-idZh v| [ Hosesi.. | [epemeerosar.
CTMAM TBMML, .. Ly [ crpseca ]
ELE C MmA wpuera: HauepraHue: Bricora:
MapaMeTpel BEIHOCKM, .. & weskd.shx b 8.000
OTOﬁpa}KEHMB TOYEK. ., [ Menonesoears Gomswod whmrdr
c . JeppekTrl Otpazew,
TIANK MYyNETIATAHIALM, .
i [ Nepesepryrei CTeneHe pacTa#eHHA: 0.500
Ueata... [ Crpaea Haneso Yron Haknona |15.00 —A QEI}{{B
THrE! MAHWA, )
BECE MAHUEL .. [ BeprukansHii AaBbCcD
19. Harpy3ku Ha ycerynbl gyHaamMenTa ( 0T MOJIe3HbIX M0J0COBBIX HATPY30K HA

NMOBEPXHOCTH, BKJIIOYAsi PABHOMEPHO pacnpe/iesieHHbIE, OT PeaKIuii
()yHIaMEHTHBIX 0AJIOK, BeCa CTeH, 1aBJeHHs TPYHTA ¥ BOAbI HA GyHIAMEHTHI
MOJABJIOB U MpoYee)



Camblii pOCTOi 1 OBICTPBIH CIIOCO0 3a1aHMs TTOJIE3HOM PAaBHOMEPHO pacIpeaesieHHON Harpy3Ku 1o
BCEl MOBEPXHOCTH (CO BCEX CTOPOH OT (pyHIaMEHTa) BO BPEMs peAaKTUPOBAHUS
JIAHHBIX 10 MapKe :

ﬁ OThEHR

Amin,Bmin TPUMEHNTE
Mapka: [z 5126 Kowon v [K][L.][2]
Omom. o s P: |3 it

BepXa:

Mp 133702  Bmin: 4.2 Ma: |65 1

Mb : |65 1
Ta:lrll_
TIJ:ITII_
R:W

Boicotal mydnHa : |2a‘2 A

Feonorna:

['me 31/M2 none3Hast paBHOMEpPHO pacrpezeneHHas Harpy3ka JII o Bceil HOBEepXHOCTH.

Ecnu nonesnas Harpyska IpujaoXeHa HE CO BCEX CTOPOH WJIM Ha YCTYIbI, IOAKOJIOHHHUK
Q)YHHaMeHTa MMPUIIOKCHBI JOIIOJHHUTCIBHBIC HAI'PY3KHU, TO BOCHOHLSYﬁTCCB PECKNUMOM

PCAAKTUPOBAHUA TAKUX HAIPY30K — KHOIIKa 220,

v Monoca

1= <
qn ﬁ :E.g qnz

Monoca | [ Monoca

qn3i = ﬂ :Fﬁ < {nd

v Monoca

VYcoBHO 30Ha BOKPYT (pyHIAMEHTa Mo/ieJieHa Ha 4 CEeKTopa, B KaKJIOM U3 KOTOPBIX JEHCTBYET

II0JIE3HBIE HATPY3KHU qul oo .C|lI4. Ecin BKIIIOUEH NEpEKIIIoYaTellb MoJioca, Harpy3ka
MPUHUMAETCS TI0JI0OCOBOIA, €CIIM HET, TO PABHOMEPHO pacIpeieICHHON B
COOTBETCTBYIOILIEM CEKTOPE.

= .
Bl KOITMPOBAHWE M BCTaBKa Y€ 3aJJaHHBIX JAaHHBIX 110 Harpy3KaMm I10 APYTroi Mapke
dbyHIaMeHTa.

YunthIBaATH
ECEeraa

(" noneiHyw
HArpysKy

gqmi..qnd npu pacuere GpyHIaMEHTa HATPY3KH qnl .o .C]lI4 OyIyT BCeriia yuuThIBaThCA.

YuMTRIBaATH

noneHyH
Har Ky
=
. gqml...qnd
TONBKD NPU
=
an >0 - IIp4 pacyere (byH,D;aMeHTa Harpy3ku QHl eoe q114 GyﬂyT YYHUTHIBATHCA TOJIBKO

ecru Harpyska Qi > 0



MoKS3aTE EEMMCIEHHEIE HE Y 3K
Ha YCTYMEl 0T S8gaHHOM
nonesHoR gl . .gnd

- BBIYMCJICHUE HArpy30K Ha YCTYIBI OT MOJIE3HBIX HAIPY30K U UX
0TOOpakeHHEe Ha CXEME.

[Tone3Hble HArPY3KU YUUTHIBAIOTCS KaK MPUIIOKEHHBIE HA YPOBHE IUIAHUPOBKH, T.€.
BBICOTA 3aCHINKH OIpeesseTcs 1Mo 3aJaHHOMY 3ariayosenuto Gpynaamenta. B ciydae ¢
MOJIBAJIOM M 33JJaHHOM 3arity0jeHuu (yHJaMeHTa OT IJIAaHWPOBKH, a HE OT I10JI1a TI0/IBaIa,
T0JIE3HbIE HATPY3KH Ha YCTYIBI (PYHAAMEHTOB I0/IBAJIOB U OHOCTOPOHHIOK Harpy3Ky Ha
YCTYIIBI OT JIABJICHHSI TPYHTA 3aCBINKH U BOJBI JJIsI HAPYKHBIX (PYHIAMEHTOB T10/IBaJIOB
He0o0X0IMMO 3a/1aBaTh, BKIItoUYas Giakok (Y4ecTh AaBjieHUe TPYHTA U BoAbl). [Ipu aTom
JaBJICHHE TPYHTA M BOJBI BBIYUCISIETCS HA (YHIAMEHT OT OTMETKH IO/BAJIa 10 BEpXa 3aChIKH.
OTtMmeTKa nojBaia 3a/1aeTcs pa3MepaMu B OCHOBHOM OKHE ITPOTPaMMBI :

Mogsan Cxema
e
hs,m: o 5 B vef
ey
hef, M o ﬁ E 2
E ¥
YoencHLH eec | |g
KOHCTRYKLMK Nona
Yo, T - = TpyHTOBLE CiToN

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



[NononHUTENLHAA NONEIHAN HATPY3IKA
YueCTe QSENEHWE MPYHTE W E0Os

L1

MonesHan nonocoean

qni,Tim2 : qn2,Tim2 : n l——j‘—B
YUuThIEATH ] T
n I:I I:I 0 BCerga Al |da| db”
S [] Nonoca Yuen () nonesny
Harpy3sxy
Tb qni> | E <qgn2 TE Ha ycTyne!
o l-'ll [ nsen qni..qnd
eHie Monoca [ | [] Nonoca enne ¥ e
rpyH qn3 > ﬂ E <gnd rpyH YuNTLIBaTL ﬂ A
TaH ! TA W NONEsHYH
20a= qn3,Tim2 : [] nonoca andinz;s 5| g Harpysey
[ ] [ ] Tomxe
TONbLKO MpH MNokasaTk Bbl4HCNEHHbIE
I:‘ YuECTE ABENEHWE MDVHTA W E0ON qn=0 HarpysKn Ha yCTynol 0T
3agaHHoe sHaveHne oDWeN NONESHOW Harpysku qn: 1,0mim2 38AaHHON nonesHon gnl...qnd
Cxema Harpysok (rmagHele ocu diyHgameHTa)
qni=1,0minz Ry g
|
1 JereHpa CoxpaHnThs
MNokasblBaTh NONESHYID
= = narpysky gni...qnd Ha
CXEME
YunThIBaTE
OONONHUTENEHYI
HArpysKy NpW pacyeTe
MNWTHOW 4acTH Ha
0OpaTHLIA MOMEHT
A
| Mposepra gankex
Harpysku Ha ycTynbl iyHgameHTa ‘El-
Harpyzka |Eg.usm. [T Ma,mw [Mb M OTH. OTMETEA

O YYNThIBETE BCETGA NONESHYIT @ YUYUTHIBETE NONE3HYD NpM gn = 0 | NokazaTe pacysT HArpysok oT gni...qné, rpyHTa, Boghl

CoxpaHuTe

Tabmuma Harpy30K Ha ycTymbl yHIaMEHTa OT PEeaKIuil (pyHIaMEHTHBIX OaJIOK, CTEH,

JOTIOJITHUTCJIBHBIX OIIOp U T.J..

- COXpPAaHCHUC 3aJIaHHBIX HAI'PY30K IJIA TeKymeﬁ MapKu (I)YHI[aMCHTa.




O('u CIMIMETpHN
O I0MIBLI

J

Honan Y, | A man My S M3, Mk, Tra 4 OTH. OTMETES
1 400 100 100 100 1.0( Tz nonesHaA 1.0 oo 1.0 1.0 30
2 -500 100 100 100 2007 MoCTOAHHESA 20 1.0 1.0 3.0
3 400 -200 100 100 3.0 ThaZ MoCTOAHHESA 1.0 -1al 0 27
4 -500 -200 100 100 40|71 MoCTOAHHESA #.0 |x1.0 3.0

Cxeua HaArpy ;oK {TrNaBHble ocH pyHOAKEHTA)

+4

Ecnu 3ananHas Harpy3ka pacnofio’keHa 3a npeaenaMu GyHaaMenTa (I0JKOJIOHHUKA), TO OHa
He yuuThiBaeTcs. Ecnu pacnosnoxkeHna 4yacTHUHO Ha (yHIameHTe (I0JKOJIOHHUKE), TO :

- eCIT eMHUNA H3MepeHHs Harpy3ku T/M2, To yuuThIBaeTCS TONBKO (DparMeHT Harpys3KH,
NOMABIINI Ha TUTaH GyHIaMeHTa (MTOIKOJIOHHHUKA).

- €CJIM CIMHHILIA USMCPCHH A HAI'PY3KU T, T0o YUYUTBIBACTCA BCA HArpys3kKa.

T.k. monp30BaTesb 3apaHee He 3HAET KaKOH pa3mep MOAOMIBBI (pyHAaMeHTa Oy/eT MoJIyyeH B
pe3ylbTaTe pacyeTa Harpy3Kd MOKHO 337aBaTh OECKOHEYHO MPOTSHKEHHBIMU 110 KaXI0MY U3 IBYX
HanpasieHuid X uiam Y



CxeMa HAarpy;:oK (rMagHele oCcH (PyHIAMEHTA)

+4

NereHpa

I— MokaibIBATh

¥ O % | MoResHyH HATpYiKy
3 (qml...qnd Ha cxeue

X
it

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 : pasmep A 3anan SHAKOM «1), - Harpy3ka OT Mo3UIuU X CTPEMUTCS K KPAko
MOJIOILIBBI.

Harpyska 2 : pasmep B 3anan 3HAKOM «1», - Harpyska oT nosutmu Y CTPEMHUTCA K KParo
MMOJOIIBEI

Harpy3ka 4 : pazmep A 3a1an 3BHAKOM «-» M pa3mep B 3anan SBHAKOM «-», - Harpy3Ka oT
no3uuu X U Y CTPEMUTCS K Kparo MOJIOIIBbI

ITomumo BCPTUKAJIbHO HAIrpy3KHW MOKHO 3a1aBaTb OOKOBEIE CHIIBI B MOMCHTBI, IPHUJIOKCHHBIC
Ha 3a/IaHHBIX ITOJIL30BATCIIEM YYACTKEC, IIPHU 3TOM JIA OOKOBOM CHIIBI HCO6XOI[I/IMO YKa3bIBATb
BBICOTHYIO OTHOCUTCIIBHYIO OTMETKY ITPUIIOKCHUSA CUJIBI.

Bl KONMPOBaHUE U BCTaBKa Y€ 3aJaHHBIX JaHHBIX 110 Harpy3Kam I0 Apyroi Mapke
¢dbyHaMeHTa.

[x]. ylajgeHue CTPOKH

f+ YunreiBate BCEraa NoNeHyWw - rpy pacuere (yHJaMeHTa HATPY3KH, 3aJaHHBIE B TAOIHIIE,
OyIyT BCerjia yuuThIBaThCS

{ Yumbisats nonesHyio npu an > 8 _ ;ny pacyere (yHmaMeHTa HATPY3KH, 3aJaHHBIE B TAOIIHIIE,

OyayT yuuTHIBaThCS TONIBKO mipu (I > 0.

MokasaTh PACYET HATPYIOK 0T gnl.gnd, rpyHTa, Bogsl | _ 0TOBpaskeH1e pacueTa Harpy30K Ha

(GyHIIaMEeHT OT MOJIE3HbIX HArpy3o0kK 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 T'€OMETPUH IUIMTHOHM yacTh. Tak Kak Ha cTaguu Mo00pa pa3MepoB MOJOLIBBI
reOMETpHS IJTUTHOW YacTH €IIe He N3BECTHA, pacdyeT OOKOBOI HATPY3KH OT MOJIE3HOM
IIPOU3BOIUTCS YIPOILIEHHO C HEOOIBIIUM 3arnacoM. Eciy mosb30BaTento He0OX0 UM TOUHBIN
pacueT OOKOBOI Harpy3KH OT MOJIE3HOM, TO HEOOXOIMMO BBIIIOJIHUTE PACUYET B CICAYIOMICH
IIOCJIE0BATENBHOCTH :

1) BBINONHUTH pacueT GpyHIaMEHTa — JF00ast U3 KHOIOK -t | e | c L |

9TOM BbIOpATh HYXKHBIH BapUAHT KOHCTPYHUPOBAHUS

, Ipu

2) TNEePeKIIOYUTHCS B PEKUM 3a1aHUs TEOMETPHUHU TUIMTHON YacTH - i
3) BCTaBUTH B TAOJHUILY pe3y/IbTAThI MIOCICIHETO PacueTa FeOMETPUH IUTUTHOMN YaCcTH:

BHECTH gaHHEE
NocnegHern
pacHeTS

4) BBIATH U3 PEeXKHUMA 3aJJaHUsI TCOMETPHH TUIUTHOM YacTH - M

5) BKJIIOYUTH BapUaHT KOHCTpYHpoBaHus I'eomerpusi pyHaaMeHTa (3a1aHHASI IJIATA)
[Tocne Toro kak 3ajiana reOMeTpuUs ITUTHOM YacTU pacdyeT OOKOBOM HArpy3Ku OT IMOJIE3HOM OyaeT
BBIIIOJIHEH C YYETOM 33/IaHHOW F€OMETPUHU IUIMTHON YaCTH.

20.  3arpy3ka JaHHBIX MO reoJIOruu u3 ¢aiiia

[IporpaMMa nmo3BoJISI€T 3arpy3UTh AaHHBIE 110 T€OJIOTHH U3 OTAENIbHOro (aiina (nepeuens IO,
COCTaBbl CKBAXXHH, JaHHBIE TI0 TPOCATKE, KOOPAUHATHI CKBaKKH). Daiiin MoxeT ObITh CO3/1aH B
000M TTPOCTOM TEKCTOBOM penakTope B popmate TXT. Ilpumep Takoro (aiina
(Gipro_fundament_geo_data.txt) cMoTpuTe B ycTaHOBOUYHO# marnke mporpammel. [Ipu co3aanuu
(aiina HeoOX0AMMO COOJIIOIATh ONIPEACIICHHBIC TTPABUIIA, ONTMCAHHBIE BHyTﬁI/I CaMoTo ?aﬁna B BUJIE
KOMMeHTapueB. 3arpy3ka ¢aiiia BhIIOTHSIETCS B OKHE CKBXKUH KOMaHION

CrpykTypa (aiina gomkHa ObITh CO3/1aHa B CIEAYIOLIEH MOCIe10BaTeIbHOCTH:

gipro_geo_element_start — onucanue UI'D

1, 3acwmka_,0,1500,7500,1.89,30,0,0.27,ueT,1,1.89,30,0,150r,509,50b,0,0,0,0
2,UI'"2_1,0,1320,7500,1.89,20,1.9,0.3,xer,5,1.89,20,1.9,100r,1009,100b,0,0,0,0.25
2,1I'52_2,0,1320,7500,0.92,20,1.9,0.3,xer,5,0.92,20,1.9,150r,1509,150b,0,0,1,0.25
gipro_geo_element_end

gipro_geo_skvaj_start — onucanue 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 — KOOpaAHHATHI CKBAYKHH
0,0

1,100,2000

2,57000,41900



gipro_geo_XY_end

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

gipro_geo_prosad_start — onucanue mpocagoYHbIX CBOUCTB
gipro_geo_prosad_end

Jiis yckopeHust 3aIl0JIHEHUS JAHHBIX B (Daiiie peKOMEHIYyeTCs HCIIOIb30BaTh, HAIIPUMED,
nporpammy EXCEL u Haxomsmuiics B yCTaHOBOYHOM TAIKe MpOorpaMMbl (haiii cocmae
ckeadxycun.xls.

MaHENM MHCTPYMEHTOB

c3 - fe | 43534
A B C D E F G H I J K L M N 0
1 Koopa. Koopa. Abc. KommuecTeo 1 2 3 4...
Ne CEB. OTMETEA MAKCHMATBHO N CI0EB MOUTH., MM o ot o - o _—
XM Yo yerea Bo3MOKHAS Aormop NHT3 NHTD s NHTD - NHT3 s

2000 1 3000
2000 1 1000 2 3000

23064 43534 1 32536 32326 310354 1000
2 " 26054 45343 325.36 32326 31054 4 1 1000

A | r
w.
bk

JlpoOHast yacTh MOJKHA OBITH OT/IETICHA OT IEJIOW YacTH YKciia TOYKOM. [[yist aToro B cucreme uepe3
Ilanens ynpaenenusa —> HA3vlK u pecuonanvrvle cmandapmel YCTAaHOBUTE B KAYECTBE pa3/IEIUTENA
TOUKY:

Hactpoiina perHoHanbHbix NapamMeTpos

Hwore | Oeneseian emirvua | Bpewmn | Oata

Ofpasuw

Monoxc: |123 456 789.00000000 | Orpuu: |-123 456 733.00000000
Paznenirens uenoi u gpoBHoi yacm: | w
KonmecTeo apofHsx sHakos: s
PaspervTens mpynn pasprope: L
KonuuecTeo uiep B mynne: 123 456 785 b
MpwsHaK 0TPMUETENEHOMD YMCTE: - v
POPMET OTPHLETENEH BIX W OEM; -1.1 L
Bwieog Hynelt B Havane uicra: 0.7 hd
PazneriTents sneMeHTOE cMcika: ; v
CucTtemMa eamHu; Metpuueckan b

[ oK l [ Otmena ]

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

Taxoke peKOMEeH]lyeM IpU BbIJIaud 33aHUH Ha HH)KEHEPHO-Te0JIOTMYEeCKHE N3bICKaHUs BITUCHIBATH B
3aJlaHue 3anojiHeHue (aiina cocmae ckeaxcun.xls, T.e. Gpailsl 3anonHsIeTCa reojJoraMi U OCTaHETCs
TOJIBKO 3KCIIOPTHPOBATh JaHHBIE B (paiiil ¢ JaHHBIMU 110 Teosioruu. B daiine cocmae ckeascun.xls
MPUBEACHO 2 KOJIOHKHU ¢ oTMeTKaMu YI'B: ycraHOBUBIIMICS 1 MaKCUMaJIbHO BO3MOKHBIN. [lepen
UMIIOPTOM HEOOXOIMMO BBHIOpATh KaKyl0 KOJIOHKY BbI OyZleTe UCIOIb30BaTh B pacueTax M ylaluTh
HeHYKHY10. TOUHO TaKKe yajauTe JBe KOJIOHKU C KOOPAMHATAMU CKBAYKUH.

NMIopT BBIMOTHSAETCS B CIEAYIONICH MOCIEA0BATEIIBHOCTH

1) Vnanenue nHeHyxHO# KojoHKK ¢ YI'B, Hanpumep KOJIOHKH ¢ ycTaHOBUBIIMMCs Y1 B:



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

[naeHaa Ecraeka PasmeTka cTpaHuubl Dopmyne Hanr

|lpaska ~ Bwa~ Boaeka~ Qopmar~  Cepewc~ JdaHHwe ™

A BAE|VE (SRR [ =@

SlK E U EEE S oswni - B8 5% g
Times Ne - (10~ A" o7 E3 - o o0

: =
x| x [ - A g |
B C D E F
Afc. 4# Brpesate 5o
TMETER yeramogaer o2 Konuposate
VETBA 3
% Beraeute
323556 32026 CneunancHan ECTAEKa. . 4
Ecraente
¥aanuTe

OUNCTUTE COAEPRIMOE
%0 dopmar gueek...
LnprHa cTonbua...

CEpRITE

OTo6paznTe

AHaJIOrn4HO yAaJIUuTE ABC KOJIOHKHU C KOOpAWHATAMH CKBAaXXKUH.

2) BeieneHne Bcex YUCIOBBIX 3HAYCHUI U KONTUpOBaHKe B Oydep oOMeHa Ha)KaTueM KIIaBHIII

Ctrl+C wam xaomku 2,

3) BcraBka CKOITMPOBAHHBIX 3HAYEHHUH B TEKCTOBBIN (I)aﬁn C JaHHBIMH I10 I'COJIOTNH .

" IT OnucaeEMe crBamwH - TaBmma 27

"$# [pM OODMCAHEMM COCTAEE CEEA®EMH, eciM ¥UEB DpoMOOUT YWepes3 oOWME CNOM, TO OEiMTE el0 Ha OE& THMOa IpYHTE (BHNE M HEe
"# BOSEMET cyoM C vmeHeM MI'S (vmm MT'3 onpemensercHs no Homepy MI'3) W= crpoxw o ofo3HadueHMEM E KOHIE CTDOKM EBHme/ Hy
"$# OrMETEE EOOOVOOpPE OOJIEHA HAXOOUTECH Ha TpaEMIE CcHoee"

"$# HOMep (vmME) crBamwed, Afc.oTM.ycTeR, Afc.orm.¥YTB, Afc.oTM.EBOoOyOOpa, EOMMYECTEO caoes [(He Gomee 30), momep M3,
"% HOMED CHEA®MHE I30EATE YMCHAOM, SCIM E MMEHEM CKESEMHEN OPMCYTCTEYDT TEHCTOEHE CMMEONX, TO SaOEATE MMA E EaSHUEax'

gipro_geo_skva]_start
i,2,-20,-1000,3,1,900,2,2000,2,7500
"egg.2",2.1,-20,-1000,3,1,900,2,2000,2, 7500
gipro_geo_sk‘vaj_end

ITpu BcraBke manHbix n3 EXCEL uncna aBToMaTHdecku pa3aessroTcs Ta0y e,

KOHI/IpOBaHI/Ie KOOpAWHAT CKBAXXWH ITPOHU3BOJUTHECA B TAKOM K€ MOPAAKE, HAYMHAA C ITYHKTA 2, T.C.
BBIACIICHHUC ITPOU3BOAUTD 110 IICPBBIM TPEM CTOJ'I6I_[EIM (I/IMﬂ, KOOpJAuHaTa X, KOOpAWHATa Y)

"s IV OODMCAaEME KOODOMEAT CHREa=ME — Tabmmua 4"

"$ CHMemeHMe HOODOMEAT ONA ECeH CHEa®ME no X, 1"
"¢ Homep (MMA) CHEA®EMHE, KOooOMHaTa X (MM), XoopoMHEaTa ¥ (M) "

gipro geo XY start
0,0

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




3arpy31<a KOOpAUHAT CKBAXXUH BBIIMTOJIHACTCA B OKHC CXCMbI PACIIOJIOXKCHUA B Ta6JII/II_[e KOOpAUHAT
CKBa)XMH KOMaHJI0H | XY ®aiin | [Tepen 3arpy3koit KoopAuHAT HEOOXOIUMO 33]1aTh HYKHYIO
0a30ByI0 TOUKy. B Hauane ciricka KOOpAMHAT HEOOXOMMO yKa3aTh MpHUpalleHne o KoopauHate X
u Y, kotopoe Oyzner 700aBIAThCs K 3arpy’KaeMbIM KOOPIMHATAM.

21.  Jdorpy3ka Taéaunbl ¢ MapkaMu GyHIaMeHTOB U3 Apyroro gaiijia

J1n1s1 BO3MOXKHOCTH BBITIOJIHEHHS pacueTa (GyHIaMEHTOB OJTHOTO 3/1aHHS Ha HECKOJIBKUX
KOMIIBIOTEPaxX OJJHOBPEMEHHO (KOTJ]a pacyeT BBIMOIHAIOT HECKOIBKO YEJIOBEK) MPEAyCMOTpEeHa
JOTpY3Ka TaOJIUIIBI ¢ MAPKaMH M3 OJHOTO PAacUeTHOTO (aiiia B APYroi (BKIr0OYast CXeMy
pacronoxxenusi) yepe3 meHto Paiin-3arpyska(Coxpanenue) Tabauisl Mapok GpyHaameHToB. [pu
3TOM JIOJDKHBI OBITH COOJIIOZICHBI CIICTYIOIHE YCIOBHSL:

- OIMHAKOBasl BEPCHS MPOrpamMm

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

- OIMHAKOBbIN HA0Op 0a30BBIX TOUEK

- OJIMHAKOBBI HA0Op aHKEpPHBIX 0a3

HpI/I 3arpys3kKe JaHHBIX IIPOrpaMMa aBTOMATHYCCKU KOHTPOJIHUPYCT CO6J'IIOI[CHI/IC
MNEPCUUCIICHHBIX yCJIOBI/II\/JI.



22. BLIBOI cXeMBI B aBTOKAJ

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

-!! - KOMaH/Ja BbBIBOJIa CXEMbI B aBTOKa/l B OKHE CXEMbI PACIIOJIOKCHU.

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

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

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

[] OofaenTs "+ Kk SHAYEHWID OTMETEN

n Paspes no ocu
W

BuiBeCTH
paspes BelcoTa TekcTa OTMEeToK, MM | 2.5

TekcToBOE SHAYEHWE OTMETEM, MM @ 0.2

TekcToBOE ZHaYEHUE pazMepa, Mm - (0.2

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

Cneundmrayns Tekct Tabnuy, mm ;. (0,25

Tumnb! TUHKUE XpaHITCS B 00IIei pabodeii manke mporpammsl B (aiise linetype.txt, koTopsrit
MOKHO PEJaKTUPOBAThH — MOOABISATH HYKHBIE THITBI JIMHUM.
Cxema (pa3pe3sbl) T0JKHBI BRIBOAUTHCS B MPOCTPAHCTBO MOJICIIA aBTOKA/IA.

Macwrab

1:100 -

- MacmTad BbIBOZId U3 MOJCJIA B IIPOCTPAHCTBO JINCTA B CAMOM aBTOKAJC.

E

BriBeCcTH BrisecTH BriBecTH
CHEMY paapes KOTNOE3H

- rerepanus ¢aitia fplan.Isp B B 0011yto pabouyro namnky
nporpamm GIPRO (cmoTtpute BepxHee MeHIO mporpammbl Paii). daiin MOXKHO 3arpy3uTh B



aBTOKaJ. VcnonHeHue Qaiiya B aBTOKa e IPOPHCOBBIBAET CXEMY PaCHONIOKEHHS (DyHIaMEHTOB,
paspes, IIaH MOCJIEIHEr0 IOCTPOCHHOI0 KOTJIOBAHA.

AC
imi

Cneyndimkayna

- rerepanus ¢aiina fplan.Isp B B 0011yro padouyro manky nporpamm GIPRO (cmotpute
BepxHee MeHI0 mporpammbl Daiii). Paitn MOXKHO 3arpy3uTh B aBTOKajl. Vcnonnenue daiiia B
aBTOKaJIe TPOPHUCOBHIBALT CIICU(PHUKAINIO K cXeMe pacroyiokenus pynaamenToB. [Ipu 3amanHbIX
moAOETOHKaX B CrielM(UKAIIMKI OTOOpaXkaeTcsl pacxoj] 6eToHa Ha OI0ETOHKY.

| BriBecTu

L2eM 220 - BpiBox cxemsl (renepaumst (aiina £3d.Isp) B aBrokax B 3D dopmare.

BB File Edit View Insert Format Tools Draw Dimension Modify Express Window Help
DFEELE& B B oG AL - AEREEAAXQARQAQRFIOLFEVHh S| Sed™H
220 ce S0 o v [Mwhite -] CONTINUOUS =] || ommm ||| S R EE K & G
o M S -

1E DD TS S5+ LFACERE S
=

— 44 » [ M\ Model { nnan /
FOoOALE MG B FER HE&E@DeA@Q@ O, XX 00 L7278 | A% 0

3D ¢opmar mo3BoJseT HATIISITHO BUACTH MTPOEKTHPYEMbIe KOHCTPYKIINH, a TAK)KE IKCTIOPTUPOBATH
cxemy B apyrue 3d-nporpammsl, Hanipumep SCAD, LIRA, ALLPLAN u npyrue.

IIpu ucnoab30BaHMN KOMAH/ BbIBO/AA crien(pHKALMHU K CXeMe PACIOJIOKeHHS U HACTPOUKH
NPOCTAHOBKH (PAKTHYECKUX MAPOK NPEABAPUTEIbHO HE00X0AMMO BBINOJHUTH HAa3HAYCHHUE
paxTuyecknx mapok 4yepe3 MeHr0 PANJI - HASHAYEHUE ®PAKTHYECKHUX MAPOK.

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

[lepen mepBoii 3arpy3koii ¢aiina B aBTOKa 1 HEOOXO0AUMO OJIMH pa3 BHIITOJHUTD CIEIYIOLIHE
HACTPOUKU:

1) wmenro aBrokaga CEPBUC —> HACTPOMKA



DopmMat PucogaHwe Pasmeper Pegakr  [Mpoekt  dokymeHTaumsa  Exp

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

Opchorpads
ELICTPEI BRIGOM. ..
MopAgoK CNeloBsaHMA
CEEiEHIA

MsENEYEHME STPMEYTOE. ..
CEQHCTES

LiEHTP yrpaBneHiA

OKHO MHETPYMEHTANEHE NaMMTP
AWCNETUED NOALMEDEK
MHPOpMELMOHHEA Nan1Tpa
CEAZe C B

AurcneTuep Habopoe NoMeT oK

MPMNOHEHKA. .
MakeT...
Makpock!
AuUtoLISF

MzobpaxeHus

FMeHoEaHHER TICH. .
OpToroHaneHee MZK
MepeHecti MK
HoeaaA MCHK

MacTepa

PeiAbl pCoEaHMA. .
MnaHweT

AAANTALMA

2) B OTKpBIBIIEMCS OKHe BhIOpath BKIaaky ®AMIIBI, crmcox MTYTh JOCTYIIA K
BCITOMOT ATEJIbHBIM ®AMNJIAM u HaKATH KHOIIKY 100aBUTH

Hactponka

T ekyWMi npoduae;  acad Terywui pucyHor:  Drawingl.dwg

P adnel |3K|:|aH | Okpemue/Coxpanstie | Mevars/Mybakaums | Cuctema | NMobsosatensckus | nDCTpDEHMH"E L EL

TMyTH BOCTYNE, MMEHS PAFN0E W Nanku;

y o a K ) NE Qfizop...
- % MyTe NoWCKa patouMs BCNOMOrETENEHEIR aMN0E
& u u [ posme. |
YTk AOCTYNAE K palisepar 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 3
- ﬁ MyTe ¥k BCNOMOrATENEHEIR ©EERNaM NEYATH e
- % Manka ana ¢afina aETOCOXPEHEHHA U CT SHOBMTE

- % Mankw 4N aNeBoMoE LEETOE

% MonoskeHWe MCTOHHMK OB AaHHE!

E MNapareTpel WatNoHOE

- % Mank & palinard HHETPYMEHT AEHEIX NAAMTE

- % PacnonoserWe dafna xupHana

- [, Nankanna daina supHana nesaru/nusaukaumm b

Mankm. B KoTopels AutoCAD 0on#eH MCKaTE Gafinkl WPKMET OB, MEHKD, MPUA0HKEHME,
PUCYHKOE AR BECTABKM, TWNOE AMHME M 05PA3L0E WTPME0BEM, BCAM X HET B TEKYWEN Nanke.

[ Ok ]l OTreHa MpHrEHTE




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

@ Hactporka

Teruwi npogune:  <<(podvne 65 MMeHk=> i Te kyWmii uepTex: YepTexl.dwa

Faitns |3|anH Otrpomve/Coxparenme || Mevate/ TlyGmmiawna | Cuctema || NMonssosatenscrve | Moctpoenus || 30 ¢ *

My™ gocTyna, MMeHa SEAM0E M Manki:

= @I MyTE AOCTYNIE K ECTOMOMaTENEHEM SairEm 5 Cgzop...
wp C\Documents and Settings'\Andrew"Application DataAutodesk\AutoCAD
=g [:\Program Files"AutoCAD 2008 \support
=y [:\Program Files"AutoCAD 2008 fonts
=y D:\Program Files"AutoCAD 2008%help
[\ Proper Filec' o~ AD) 2008 support'color Beepx

YoamwTe
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ol
a
a
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A
Ed
g
a
m

% [MyTe AocTyNa K opaifieepamM yCTpoRcTE
MyTe QOCTYNE K ©aAMEM NpoeKTOE

B8

Fafns HacTpoR K1

)

MmeHa @alinoB CNpageka 1 Apyrix ©ainoe

MMeHa ©ainos TEKCTOBOMD PeOaKTOpa, CNOESPR W WPHSTOE

B

Mmera daina nevam, NporpaMmel SOHOECHA NEYaTH W pasaera nponora

e
o o o o

(53]

|-|5-Tb K BCNOMOMaTeNeHE M $airam nevat v

| >

|

YiaxaaTe nani, & koTopex AutoCAD normeH BRINOMHATE NOMCK WPWSTOE AMNA TEKCTE,
DaElfino B HECTROAKK, NOLKMICNEE MEX MOLYNER, YBpTEXEA ANA ECTAEKA, TANDE MAHMIA 1
WaBNoHOE WTPMXDERA, KOTOPHE OTCYTCTEVIOT B TEKYWER Nanike.

QK ] [ OTmeHa ] [ anMEHMTb] [ Cnpaeka

4) naxmure [IPUMEHUTH OK

[Tocne Toro kak ¢aiin fplan.Isp nnum f3d.Isp crenepupoBan B mporpamMme ero MOKHO 3arpy3uTh
B aBTOKaJ. )i 9TOr0 B KOMaH1HO# cTpoke Habepute komanay (load "'fplan®™) num (load
"'f3d"), Bkmrouas ckoOku, u Haxmute Enter. /Iy mpocMoTpa mpoTokosia BeIoIHEHHs (aiiia
fplan.Isp B aBrokane Haxxmure F2.

BHUMAHME! Ilepen 3amyckom ¢aiina fplan.Isp B ABrokae y TeKymiero TeKCTOBOTO CTHIIS
3HAYEHHE BBICOTHI TEKCTA JIOJDKHO HMETh HyJeBoe 3HaueHue | Ecii B BalImX TEKCTOBBIX CTHIISX
BBICOTA TEKCA HE paBHA HYJIIO, TO PEKOMEH/IyeM CO3/1aTh HOBBIH TEKCTOBBIH CTHUJIb C BAIIUMHU
HACTPOMKAaMHU M BBICOTOW TEKCTa, PABHOW HYITIO, HO UCIIOJIB30BATh €T0 TOJIBKO JUISI OTPUCOBKU
CXEMBI.



aifeWE S CepEMC  PMCOESHWME PasMepel  PegakT
fMENeTUsp CTHASH. ..
FMENETUSD SKPaHHE: NPEACTAENSHWM, .

¥NpaeneHe CNoAMK L4

HaTanor HecyLLyx 3NeMEHTOE:. ..
MaCTep CTMNER HECYLLME SNEMEHTOE, .
383A43Te HECTAHAANTHEIR Mpodiine

MacTep cTknel AD-pEsMEPOE. ..
Crinu AD-pazmepoe...
PazmepHEle CTHM,.,

MacTep GUONMOTEYHENX ZNEMEHTOE. ..
MHOMOEMAOERIE BNOKA 4

Enoki 4
El TekctoBble cTHAN

AD-npoduana 4
Mraa cTiAA 0
ONMCcaHMA MATEpMaNoE. .. -_D”MBHHTb
. standard? 5 Hoeei... ] [I'IepeuMEHDBaTb...
ONMEEHKA KNacoMMEaLARA,
Wpw
CTIMM TaGnMd, .. [EHIEAT Crpaeka

W wpmdTa: HavepraHue: Bricora:

TEKCTOBEIE CTHMM...

MapaMeTpbl BeIHOCKA, ., B weskd sh he 0.000

OTOﬁpa}KEHMB TOYEK, .. [ Menenssoears Goaswon wpmgr

JeppekTEl Ofpazew,

|:| MNepesepHyTEIA CTeneHe pacTa#eHMA:
LeeTa... [] Crpaea nanesno Yron HaknoHa: —’4 ng{":—ﬁ

TNl MAHARA, .

CTIAMA MY TATAHMEA. .

[ Bepruk ansHei |AaBbEcD

Beca MM, | [ Moxasars

[Ipu oTpricoBKE CXEMBI B aBTOKA/I€ UCIIOJIB3YETCS TEKYIIUN Pa3MEPHBIN CTHIIb, T.€. IIEPE]T
BeinonHeHneM komanbl (load "'fplan'™) Tekymmii pa3MepHbIi CTUIIB TOKEH ObITh BHICTABIICH B
COOTBETCTBHH C BEIOPAHHBIM MAcCIITA0OM MTOCIIEAYIOIEr0 BEIBOIA CXEMBI B IPOCTPAHCTBO
nucTa. Takke B CIUCKE TUIIOB JIMHUI B aBTOKA/IE TOJDKHBI IPUCYTCTBOBATH TE THITBI JIHHUIA,
KOTOpBIE OBLIH YKa3aHbI B IPOrpaMMe /TS 2JIEMEHTOB YepTeka CXeMbl (pa3pesa).



23.

Ha3nayenue (pakTHYECKHX MAPOK M PACX0J MAaTepHAJIOB

Mento @aiin-Ha3zHauenne pakTHIECKNX 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 no3Bosisier Ha3HaUUTh PyHIaMEHTaM (PaKTUYECKHEe MapKH, B 3aBUCUMOCTH OT
reoMeTpun (pyHIAaMeHTa U MPUHATOTO apMUpoBaHus. Ha pe3ynbrar Ha3HAYeHUS BIUSET
KOJINYECTBO aKTUBUPOBAHHBIX MMAPAMETPOB HA3HAUYECHUS U IOTTOJTHUTEIbHBIE HACTPOUKH.
[Tapametp reometpus hyHIaMeHTa aBTOMAaTHYECKHU BKIIIOYAET B ce0sl TaK:Ke MIPOBEPKY O
pa3Mepy MOJIOIIBEI U BBICOTE (yHIAMEHTA.

MPUHATE OgUHAKDELIN
AWAMETD B NOGKECNOHHNEE
[pUHATE 0OUHAKDELIA QUAMETD
B NMOATHOW YacTK

- B CJIy4dac pa3HbIX JUAMETPOB I10 paCuYCTy B IIOJKOJIOHHUKE

(MM THOM YacTH) IPU MOJICYETE PacxXo/1a MaTEpUajIoB U Ha3HAYEHUH MApOK MPUHUMAIOTCS
OJIMHAKOBbIE TUAMETPbI apMATyphl B OJKOJIOHHUKE (TJIUTHOM YacTu) 1o OoJIbIIeMy AUAMETPY.

HomMepa HCENKYEHHA |

- [IPU Ha3HAYCHUHU MApPOK YKa3aHHBIC HOMEpa

porpaMmMa urHopupyet. Homepa cienyer 3agaBaTh uepes 3ansaryro, Hanpumep: 4,5,7,10.

3HaueHue paKTUIECKON MAPKU MOYKHO 3a(MKCHPOBATH, 7Sl TOTO MOCTaBbTE KYPCOP B HY)KHYIO
CTPOKY ¥ HaXMHUTE TIPaBYI0 KHOIIKY MBIIIH. 3a)UKCUPOBaHHBIE (PaKTUUECKHE MAPKH
(GyHIIaMEHTOB MporpaMMa He MeHseT. BBICTphIil mepexo] B rIaBHYIO TaOJIUIly TPOTPaAMMBI -
JTIBOMHOM 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 KAKAOH CTPOKE AaeTcs PacxoJ MO MaTepraaaM Ha OJHY

MapKy (yHIaMeHTa, B KOHIIE Ta0JIUIIe TIPH MOJICUeTe 00IIEero 00beMa YUUTHIBACTCS KOJIMYECTBO
(GyHIaMEHTOB Ha CXEME.
Tabnua 3anonHseTcs NPOrpaMMoOi aBTOMAaTHYECKH 110 PE3yJIbTaTaM apMUPOBAHUS 11OCTIE
BBIITOJTHCHHSA CICAYIOIMUX KOMAaH]T :

1

ﬂnnxnnunnuu‘

2

Mesto ¢aiin — BeiBoj Ha meuath \ Pacuer crymneneit u moakoJIOHHUKA

3) Menro Daiin — Pacuer cTyneHei U MOAKOJIOHHUKA TEKYIIeH MapKH

24,

Ilocse 3anmycka nporpamMmsI:

KpaTkoe onucanue noc/jie0BaTeJJbHOCTH PadoThl B IPOrpaMme

1) ?)allaHI/Ie T'COJIOTHYCCKHUX CKBAXXWH, JaHHBIX 110 BOJAC U a0COIIOTHOM OTMETKE HYJIA:

CHBa#KWHbI |

Ecnu ve npennonaraercs pacuetr Rrp mo reosioruu, To 3ajaHue CKBaKUH HE 00513aTENbHO,
HO TIPH 3TOM He OyayT JOCTYymHBI 4, 5 U 6 Tpymnmna pacyeToB (TPYIIbI PACY€TOB CMOTPHUTE
Jajee 1mo TEeKCTY).

2) Co3manue OJHOM CTapTOBON MapKu (GyHIaMeHTa:

[MUMEHUTE

I[aﬂee 3alI0JIHCHUEC NCXOAHBIX JAHHBIX :



Mapka : |BII15-mecrmme pag  (ROMON »

OTHOTM. 4 min: o6 P: a6 |1
BEDXa:
18 Bmin: [0.5 Ma:jo405 |1

Buic/Tny8.Mogh.: [1.82,0500 Mb:losos |1
OTpuE (%}:llﬁ 3b|Ta:|o |1
Cp. secinones.: [21 0 ij: 0.5 1

Mecnoria: | 1 R: |J-:'

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

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

3aﬂaﬁTe B Ta6.]'II/II_[€ B nepBoﬁ CTPOKEC 3HAYCHHUC RFp nin PICHOJ'IL3y1>iT€ nociaeayromue CTpoku

IUIs1 BBIYMCIICHHUS 3HaYeHUs1 Rrp, 3alI0IHUB BCE KOJIOHKU B CTpoKe. KITMK MBI 110 BBIYHCICHHOMY
WY 33JJaHHOMY 3Ha4e€HUI0 Rrp 3aHOCHUT 3TO 3Ha4€HHE B COOTBETCTBYIOIIEE ITOJIC HCXOAHBIX JTAHHBIX
o Mapke (hyHIaMeHTa.

3)

4)

lNeonorna (Tabnuua)

E, oiul Yel [¥e2 (MG

1. Bez recnorku 20
2. Hacerme 1
3. Hacemm:2

MAMMERKTE
Co3narb MapKy MOBTOPHO, HaXaB

ToJbKo mocie co31aHusA NEPBOH MAPKH BO3MOKHO COXPAHUTH PAac4YeTHbIN daii.

CO3I[8.HI/IG U pCaaKTUPOBAHUEC CO3JaHHBIX MapOK (I)YHI[aMeHTOB AHAJIOTUYHO ITYHKTY 1, npu
OTOM, €CJIU IJIAHUPYCTCA CO3JaHUEC CXEMbI, MOKHO q)yHI[aMCHTaM MMpUCBanMBAaTb CKBAKWHBI
MMPOU3BOJIBHO, T.K. Ha CXEMC IICPCIIPUCBOCHNEC CKBAKHH 110 IIPUHIHUITY HanOoJee OIU3KUX
BBITTIOJIHACTCSA aBTOMATUYCCKHU C ITIOMOIIIBKO KOMaH/bI.

Coznanue cxemsbl (pyHIaMEHTOB

Ecnu He mutaHupyeTcs co3ianue cXxeMbl PyHIaMEeHTOB, TO HE OyAyT IOCTYIIHBI 5 ¥ 6 TPYIIIbI
pacueTosB.

B nporpamMMe M0KHO BbI/I€JIUTh OCHOBHBbIE I'PYIIIIbI PACYETOB:

1)
2)

3)
4)
5)
6)

Pacuer pa3mepoB moaomBel

Pacuet reomeTpun MmIMTHON YacTh (KOJIMYECTBA CTYIEHEH, BHUIETHI CTYIIEHEH, BHICOTHI
CTyIIEeHEH )

Pacuer apmupoBanus ¢pyHnaMeHTa

Pacuer ocanku dhynmamenTa

Pacuet oTHOCUTENBHOM Pa3HOCTH OCAIOK

Pacuyer ocanku pyHAaMEHTOB B IPYIIIIE C yYETOM BIUSHUSA COCETHUX (PYyHAAMEHTOB



25.

Padora B DWG-Koncrpykrope

Al x
@ain  bosmmun 1.1 beammun2  boam, cmane  [pagu IMod., Ap i ¥nop F+ W  Pocsem Goamos 6 kpyenaol base  Pacsem ynopa
Mapkn dyngamenTos - 30 WCNOBHEIH NNaH ByYHZAMEHTE PacueT GonTa gNA KpYrnoi 6asel
HofasnTe 0x D
21—; % - # - 4
32k Cerra 100 x 100 Mm < | I P AP 0, 5
KenuposaTe =& S o i8 J
E.O. ] =
OTM. |0.000 Amn): | 1800 Bimm): 2100 T T ke i N RN Z
s SR
CTynexn =l = = ) .3:‘\
ofaBnTe b 5 =
hepam): | (300 . A B, |, S e
be{um): (300 UsmennTs » A7 i Af2 »
| BuBop | Yaawms MnaHiCeyetne - ceTka 100 x 100 Mm
w
Mogrononxng [
Px(mm): | 600 Hofiasis  ne
Harpysa N, kH: [leACTEYHT JUHAMWYECKHE HATDY3IKH
Py(um): | 600 HMamernTs py:
Dxan) [0 BuiGiop Harpyszka M, kHm: [OuameTp GonTa: L
Pagayc 1, mMm: Mapka cTanu w
Dy(un): | I
Kon-so GonTos, wr: "
Himm). | 2100 ApMUpOBaHUE: |ECTE MCNO LUKNOE: w
[ —— Koad. Henonb3oBaHuA
BonTwit¥nopsl, MM I Macuratn (1/2): |50 2 Mnowage Gonta Tekyumii knace GeTowa:
B B Nonowenweynopa Moswya : 1| L] Omwersa
B oy HauepTuts BuiHocnusocTs GonTa
Y- : - = Paspes, Mm: | 0
(® Bonr | [oGaBute . Kowtpons .
hé/hn: hy : - ~ OB @ mn PacyeT BEIHOCNHEOCTH BINOMHEH 3apenka B OeToH GonTa:
o = () ¥Ynop | WamenuTh ~ = Crew: Ana Gonros Tna 1.1 1 2
b ynopa (3): _ PucoBaTh NoOgroTos! PUCOBETH
Buion U o w Rba: Pacuet
Basa: |BLL1 v || = l K | Yoanwte | Homepa MapoK Ha NUCT: 2|
a x
@ain bormmun 1.1 boammun2  bonm, cmase  [paguxa  [lodauska  Apmamypa  Ynop F+W  Pacyem 6oamos s xpyzaoli base  Pacuem ynopa
Maprun dyHgamenTos - 30 WCnoBHbIR NNax gyHgaMenTa PacueT sagenkn ynopa
D21 v oTM Lot - Dx " Dx " ®C cT () Bes cTepxHeil Pacuet
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Px(Mm): | 600 A g
. L1zMeHHTE
Ev(va): [[B00) Pue. 3 Cxema yeTanOBKH aHKEPHBIX CTepameii
Dx(um) | 0 Buibop
| Yganwte : : : ] anuda,
Dy () 0 Nr, kr - €, MK a, MM b, Mm - .
H{nam): 2100 ApMHUPOEEHUE: ECTB W
BeiBog B aBTOKAag,
BONTHIYTOpS, MM " Macwrater (1/2) : |50 2
. . lanpasnexne
i 9x: [ | monoxenme ynopa | . Noswyss - [1_| [] Omwersa
. . auepTUTE
By - s - @) Boi Nob: Paszpes, mm: | 0
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Basa: | BN Ml l K| | nvameren Homepa MapoK Ha NHCT: ?

DWG-KoncTpykTOop npeaHa3HaueH AJis BEIBOJIA B aBTOKAJI YepTekKel MapoK GyHIaMEHTOB C
MPSAMOYTOJIBHON (hopMOit moaomBel. DkcropT pyHaamernToB B DWG-KoncTpykTop
BBITIONTHSETCS B OKHE MPUCBOCHUS (hyHIaMeHTaM (HaKTUYECKUX MapOK — BEpXHEE MEHIO IKCIIOPT
Mapok B DWG-KonctpykTop.

Ornucanne uaTEepdeiica :

|q:m4

Orm.
A-B

-
[ | CITUCOK MapoK ()yHJIaMEHTOB

- KOPPCKTHPOBKA pasMCpOB MOJAOMIBbI U OTMCTKH HHU3a MOJOIIBbI TeKymeﬁ MapKu

byngamenTa




3Hak
v 00aBJICHUE K MOJOXKUTENBHBIM 3HAUEHUSAM OTMETOK 3HAKA «+»

Orra. |0.000 - OTMETKA MO/IOIIBbI

Alw): | 1200 Brra): | 1200 - pasMephbI IOOMIBEI

JNoGaEMTb

Upanurb

Konuposatk | - oGapienue, yianeHue U KOMMPOBaHUE TEKyIIei Mapku pyHaaMeHTa

hc{rm): 300 - BBICOTA BBIOPAHHOM CTYIIEHH

be(rm): | 300 - BBUIET BHIOPAHHOM CTYIIEHH

! - BBIOOD CTYNEHU

il - xpaif pyHmameHTa, ¢ KOTOPOro MMOKAa3aHO 3HAYEHHE BbUIETa CTYIIEHH bC

NoGaBuTE |

H3mMeHuTE |

=1 1T | - 100aBUTh, U3MCHHUTH U YIAIUTH CTYIICHb (DyHIaMEHTa

Palmm): | £

Pylrm]): | B0

D x[mam]: | 0

Dy(mm): | 00
H(mm]: | 2700

¢byHameHTa

APMMPOESHKE, | ECTE -
- apMHUpPOBAaHHUE MOAKOJIOHHHUKA

NobaEuTb

Brifiop

H3mMeHHTL |

Ypanurb
f - no0aBJeHNe. U3MEHEHNE, BBIOOp U yJalleHHe TOJKOJIOHHUKA

Bx :|-140

By :]150 - MPUBSI3KU OOJTOB OT OCH TMOJIKOJIOHHUKA

OO6miee KoJIMIecTBO OOJATOB JOHKHO OBITH YeTHBIM. J{nameTp /it TeKymiero 0omira, ero
MapKa CTajii 33Jaf0TCs B BEpPXHEM MEHIO TPOTPaMMBL.

h6/hn:[500/50 - pricrynatomas yacTs GonTa U3 GETOHA MOKOJIOHHMKA 1 TONIIMHA
IIOAJINBKU U3 6eTOHa Ha MCJIKOM 3aIlOJIHUTECIIC

- pa3MEphI IIOAKOJIOHHUKA, €T0 CMCIICHUEC U BBICOTA OT IMOAOIIBBI



Ox : EISENSN

Oy :
y : N IPUBSA3KU YIIOPOB OT OCH MOAKOJIOHHUKA
hy - N BBICTYMAIOIIAs YacTh yIopa u3 OeToHa

Ocoynopa (S): RO _ (\icinenne ocu yropa

_‘ - OpHEHTalus yrnopa (BepTUKaIbHAs WM TOPU3OHTAIIbHAS)

{* Bony
YmoP _ pLiGop penakTHPYeMOro o6beKTa
baza: |1 -
| J - CIIUCOK aHKEpHbIX 0a3

ﬁ - 100aBIIEHUE ¥ PENAKTUPOBAHUE 6a3
Nmena ankepHbIx 6a3 umMnoptupyercst ¢ mapkamu ¢pynaamentoB. B DWG-Konctpykrope
He0o0X0IMMO 3a/1aTh AJIs KaXXA0i 0a3bl CBOI HA0Op OOITOB U YIIOPOB.

E - KONUPOBAHME JAHHBIX YKa3aHHOW 0a3bl B TEKYIIYIO.

HNofasuTb
Hsmenurb

Bwifop

[ HaanuTe | _ ;Gapienne, n3MeHeHME, BHIOOp WJIK yAaJIeHHe 00JITa WK yropa

VYcnoBHas cxema pyHAamMeHTa:
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MnaniCeyenue - cetka 300 x 300 mm

- peiim ¢ n300pakeHneM
dbyHIaMeHTa, KITMKOM MBIIITH MOKHO MEPEKITI0YaTh TUIaH Ha pa3pes.



Hanpaenenme | _ HalpaBJIieHUE pa3pe3a (BepTUKAIbHBIN WM TOPU30HTAIBHBIN)

Konrposk | - KOHTPOJIb COOJIIO/ICHNS KOHCTPYKTUBHBIX TPeOOBaHUH 110 601TaM
(paccrostHHUs MEXy OOITaMH, pacCTOSIHUE OT OCH 00JITa 10 Kpas MOAKOJOHHUKA). [Tpu
BBITIOJTHEHUH KOMAaH bl aBTOMaTHYECKU TPOU3BOIUTHCS MepeHa3HAYCHHE IIMHBI BCEX aHKEPHBIX
00JITOB.

Macwra6u: [50/10 - MacmTad YyepTexka B BUIOBOM OKHE B IPOCTPAHCTBE JIMCTA B
aBTOKaJIe ISl uepTexka (pyHIaMEHTa M OTAEIBHO Il CEYEHHS 110 MOKOJOHHHKY.

Moskuka : [1 . yauapueit Homep mpocTaHoBKY mo3ULMil Ha YepTeske

[ Ommerka . [IPOCTAHOBKA BBICOTHBIX OTMETOK Ha YepTEkKe

Paspes. mm : | - CMelleHNe JIMHUY pas3pesa

©B™ U . gepexmouarens pexuMa paboThl ¢ GYKBEHHOI HITH IA(PPOBOIl OCHIO

10/1.0./ocs - CMEIIEHHUE MOJOXKEHUS OCH OT OCH (DyHIaMEHTa, Ha3BaHHUE OCH, TECT
BBIHOCKH C OCH

| PucosaTe noaratoeky . YEepTUTh MOJATOTOBKY MO/ MOAOIIBON (hyHIaMeHTa

| Pucosare nokonoHHuk PEKUM YEPUCHHUS CEUCHUS 110 MOIKOJIOHHUKY

Homepa MapoK Ha AHET:
I ! | - €CJIM HaA JIUCT C YEPTCIKOM MapoOK

(GyHIaMEHTOB IUIAHUPYETCS TOMECTUTh HECKOJIBKO MapOK, TO YKQXKHUTE 3TH MapKu. ITO
HEOO0XOAMMO JUISI IPUCBOCHUS OJJMHAKOBBIX HOMEPOB MO3UINI OJMHAKOBBIM 3JIEMEHTaM
¢bynnamenTos (6ostam, apmarype), Hanpumep 1,2.3

Hauepturs o
: - KoMaH 1a reHeparuu (daiima fm.lsp

[Tepen mepBoii 3arpy3koii (paitia B aBTOKa ] HEOOXOIMMO OJIUH Pa3 BBHITOJHHUTH TE€ JKE
HaCTPOMKH, YTO U IIPU BBIBOJIE CXEMbI B aBTOKa/l — CMOTPUTE pa3Jie BbIBOJ CXEMBI B aBTOKA/I.

[Tocne Toro kak ¢aiin fm.ISp crenepupoBan B mporpaMmMe ero MOKHO 3arpy3uTh B aBToKa. Jlis
ITOTO B KOMaHIHOU cTpoke Habepute komanay (load "*fm™), Bkirouas ckoOku, u Haxxmute Enter.
JInst mpocMoTpa mpoToKoIIa BeimoHeHus daiina fm.Isp B aBrokane Haxmute F2.

Qain  boammun 1.1 Boammun2  boam, cmase  [paduka  [odnuska  Apwamypa  Ynop  F+W  Pocuem boamos s kpyznol boze  Pacyem ynopa

BepxHee MeHI0 TporpaMMsbl MO3BOJISET:

1) CoxpaHuTh B OTHENBHBIN ¢aiia aHKepHbIe 0a3bl, YTO IIO3BOJIAET HCIIONB30BaTh U
IPUMEHSTHh CBOW TUIIOBOM HaOOp aHkepHbIX 0a3. [Ipu 3arpyske BbINOJIHSACTCS 3aMeHa 0a3
C COBIQIAIONIMMHU Ha3BAaHUSIMH.

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

3)  Hasuaumts mapky cranu Oonra

4) 3anath mapaMeTpsl TpaduKU IPU OTPUCOBKE YEPTEKa B aBTOKAIC

5) 3amaTh Kjaacc OCTOHA IO IMBKU



6)
7)

8)
9)
10)

3anarhb Kiacc paboyeil apMaTypsl, AMaMETpP U LIar XOMYyTOB

3agaTh peKUM OKPYIJICHUS pa3Mepa XOMYTOB B BEIOMOCTH netaiiel kpaTtHo 10mm B
OobIIyI0 CTOpOHY. Pazmep B Be1oMOCTH AeTaneill 6e3 OKpYIJIeHUs BBIYUCISIOTCS 110 OCH
CTEpKHEU

3aaTh pa3Mephl YIOpa U BBIIOJHUTE PAcyeT 3a/1€IKU yIIopa Ul BOCIPUATHS HArpy3Ku
3anaTh MapKy O€TOHA 0 MOPO30CTONKOCTH U BOJAOHEIPOHUIIAEMOCTH

BrimonHuTh pacuer 00ITOB it KPYIJIOH 6a3bl KOJIOHHBI



26.  Menio ®aiin - ’KecTKOCTHbIE XapaKTEPUCTHKHU

JlaHHBIE TYHKT MEHIO MO3BOJSET cPopmMUpoBaTh B pabouel mMamke MporpaMMbl Qaiin
HKECTKOCTHU.tXt C JKECTKOCTHBIMH XapAKTEPUCTUKAMU Ha EPEMEILEHUS U TIOBOPOTHI.

K.pHTEpHA BLIODpA XECTKOCTHOA XapakTEPHCTHEH

(" BRIGMpaTE MUHHMMaNEHOE SHaYeHME
(" BrIGWPATE MakCHMANEHOE SHAYEHHE

(¥ BbIﬁHDaTI:- SHAYEHHWE APAKTEPHCTIHEN 0NA3 HAarpyskH © mMak.cHManeHeIM SHAYEHKER

P4 pacYETE XapAKTENMCTHEM 008 NEPEMELL EHMEA M0 BEPTHEANM YUMTEIESTE

[ .
COBCTEEHHBIN B2C BYHOAMEHTA M FPYHT Ha YETYNAY SUHLEMEHTS
MRl pACYETE RAPAKTEQMCTHEW ANA NeperelleHHE N0 BEpTHEANH n

v HMTEIBSTE MPUIDYS HE MEHEE 3303HHOMD, C MHIMBHOYANEHGIM PHIpYs. T
SHAYEHHMER ANA KAKLO0rD SUHLAEHTA L0A NOAYNEHMA PEEHENE OCAN0K liaﬂ 1
N0 Kaa oy PYHLAMEHTEL 0T NAYYEHHOND SHAYSHME NDMEYSE :
I1nA HYNEBEI: SHAYEHHI HApaKTEpHETHE 408 NEPEMEL EHME No

[~ MODHSOHTENM W NOBONOTOR [MPH HYNEEOM SHAYEHWW HArPYSEH] Habm MIN
APMHUMETE SHEYEHUA PAEHEIMM $APaKETERHETUEAM, BRIMHENEHHBIM B Harpysky (P)
NEQEHAMEYTARHON MAOCKOCTI

OTuer

(" BEAKYMTE B OTYET XapaKTEPMCTHEM AnA Eaxaora PCH Ha dyHa areHT

{* BEAOYMTE B OTYET HapakTEPMCTHEM N0 Sa0aHHOMY KDUTEpMID BIG0pa

NanonHKTENBHD

Qe MHHTE B QOHD
ZHAYEHUE BEC

[ $yHpameHTa
[MpUrpYKE] 1

{* BrawuTe B TaBAMUY MAPKK PYHOAMEHTOE 1 OCH EHELIHKIN HArpY3kY

(" BraiouTe B Tatauuy FMapEK fUHOAMEHTOE

(" BrmouqTE B Tatnuuy ocH 303HWA [Coopy#eHWA]

BrAOYMTE B OTYET #ECTEOCTHEIE HAPAKTEPHCTIAKM
Ha NOEDPOT W FOPHI0HT aAbEHEIE NEpEereLL EHI4A

Brinonnure pacyeT |

3HaueHUs] XapaKTepUCTUK MOXHO HCIOJb30BaTh, HANPUMED, AJII MOJEIUPOBAHUS PAOOTHI
OCHOBaHWUS I BBITIOJIHEHUS pacueTa Kapkaca 37JaHus ¢ yueToM paboTsl ocHoBaHus. Hampumep,
B mporpamme Scad, HCmonap3ys S1-blif MOXXHO BBIMOJHUTH TaKOM pacyer, NpH ITOM
PEKOMEHYETCS UCIIOJIb30BATh TOJIBKO KECTKOCTHBIE XAPAKTEPUCTUKU IO MEPEMELIECHUIO BIOJIb
BEPTUKAIBHON OCH.

’KecTkocTHBIE XapaKTEPUCTUKU ISl YIJIOB MOBOPOTA U TOPU3OHTAIIBHBIX MEPEMEIIECHUN B
NporpaMMme JaHbl CIPABOYHO W UX HCHOJIB30BAHUE OTPAHWYEHO, YYHUTHIBASA 4YTO MPU UX
BBIYMCIICHUU IPUHATHI CIAEAYIOLIME OTPAHUYEHUS .

1) Pacder )KeCTKOCTHOH XapaKTEPHCTHKH Ha MMOBOPOT BHIMOJIHEH JEJICHUEM JICHCTBYIOLIETO
MOMEHTAa B ypPOBHE IOIKOJOHHUKA (yHJaMEHTa Ha YroJl MOBOpPOTa, NMPU 3TOM Yo
[IOBOPOTA, BBIUUCIISIETCA IO KPEHY BBIYMCIEHHOMY OT MOMEHTa B YPOBHE IOJOIIBBI
dbyHmamMeHTa, T.e. C ydeToM OOKOBOW CHJIBI, JCHCTBYIONIEH B YpPOBHE Bepxa
IIOJIKOJIOHHUKA



2) Ilpu pacuere KECTKOCTHOH XapaKTEPUCTHUKU HAa TOPHU30HTAIBLHOE MEPEMCIICHHE HE
YUHUTBIBaeTCsI paboTa rpyHTa MO OOKOBOW MOBEPXHOCTH (PyHIaMEHTa. 3HAYEHUE ITOM
XAPAKTCPUCTHUKHU IMOJTYUCHO ACIICHUCM 3HAUCHUS FOpHBOHTaHLHOfI Harpys3Ku Ha 3HaA4YCHUC
TOPH30HTAILHOTO TIEPEMEIIECHHS BepXa MOJKOJIOHHUKA OT KpeHa (yHTaMeHTa.

Puc.7. Cxema KpeHa KeCTKOI'O COOPYKEHUs i = {5y —&1 )/ L

( prcyHOK 13 Nocobus Mo NPOEKTUPOBAHMIO OCHOBAHWIA 34aHnin n coopyxeHnn k CHul 2.02.01-83)

Buumanue! Ilpu BKIIOUEHHOM HACTpOilKe BBIBOJA B OTYET OCEW 3JIaHMs Kakaas Mapka
dbyHmamenTa noJbKHAa OBITh HaHECEHA HA CXEMY PACIOJIOKEHHSI W TIOCIE 3TO BBINOJIHEH pacyeT
dbyH1amMeHTa.

JKecTkocTHBIE XapaKTEPUCTUKH IO BEPTUKAILHOMY MEPEMENICHHI0 MOXKHO BBIYHCISATH C
ydeToM uiu 0e3 yuyera coOCTBEHHOro Beca (yHJAaMEHTa, a TakKe C YYeTOM 3aJIaHHOTO
MOJIb30BaTeIeM NpUrpy3a. OTO HEOOXOJMMO HCIIONB30BaTh B CiIydae, €ciau Ha (yHIaMEHTHI
JENCTBYIOT BBIIEPTUBAOIINE HATPY3KH, IIPA 3TOM PEKOMEHYETCS:

1) BBINONHATH pacyeT KECTKOCTHBIX XapaKTEPHUCTHK 10 BEPTHKAIBHOMY TEPEMEIICHHIO C
y4eTOM MpUTpy3a, 3a/1aBas B KauecTBe Mpurpyza MAX BblIeprUBarollyl0 Harpy3ky Ha
byHIaMeHT

2) B pacyeTHOM KOMIUIGKCE, K KOTOPOM BBINONHSIETCS pacuyeT Kapkaca, CO3/aBaTh
HOCTOSTHHOE JOTIOJIHUTEIBHOE 3arpy’KeHHe, paBHOE IPUTPY3Y

[Tpu coGuroieHNN 3TUX PEKOMEHIAlUN KECTKOCTHBIE XapaKTEPUCTUKU BBIYUCISIOTCS TAKUM
00pa3oM, YTOOBI OT MPUTPY3a OCATKU (PYHIAMEHTOB ObUIH PAaBHBIMU.

27.  Menio ®aiin — CoxpaHeHue H OTKpbITHE (haiijioB

[Ipu coxpaHeHun u OTKpHITUU (ailioB ¢ pacmmpenreM *.fun mporpamma aBTOMaTHYECKH
COXpaHsieT M OTKpbIBaeT (aiabl moctpoeHHoro 2d korioBaHa M mocienHed 3d monenu rpyHra
(koTIIOBaHa), M0 UMeHH Qaiina ¢ pactmpenuem *.3dK u *.3dg.

Pe3epBHBIe KONMU — CIUCOK (AIIOB, SBISIONINXCS PE3EPBHBIMU KOMTUSIMH TEKYIIIETO paboyero
(atina.

KosmnuecTBOo pe3epBHBIX KONMMPOBAHUIT — MPU COXPAHEHUHU pacyueTa Iporpamma coxpaHseT (ait
¢ pacummpenuem FUN. B ¢aiine ¢ pacumpennem FUO Bcerna xpanurcst konus ¢aiina, B KOTOpOM
MOJIh30BaTe b paboTa 10 AeKymero aus, B (aitnax ¢ pacmupenusmu FUIL...FU9 xpansrcs konuu
(aitnoB npenpIIynX COXpaHEeHUH (€CIH 3aJaHHOE KOJIMUYECTBO PE3EPBHBIX KOMUPOBAHUN OOJIbIIIE
HYJIS).



28. Menw ®Daiia — Hoauwiii otuer B Word

Moanwrii oryer B WORD — hopmupoBanue nonxoro ordera B Microsoft Word. OtkpeiBaromieecs
OKHO TT03BOJISICT MOJIb30BATEII0 HACTPOUTD HAIIOJIHEHUE OTYETA.

Omuer
Turyn
HaseaHue opraHusawm (kpatko) : Opranusauna
0y
Hassanue opranisawm (nogpotHo) © PR
Sarasumk Skasu
Haseanue ofibexta
HazeaHue ofbekTa (oblues) :
HaseaHue pacueTa : Hassanme pacueTa
Domkrocm (11 2) | Ungp pacyera : Unep Hassarue nogofberTa (303HMA, COOPYXEHMA) | MNogbodbexT
TomxHocTs1 (M.0. Pamunua): Famunua Oomxxocts 2 (W.0. Pamunna): PaAMANIR AN (1.0. Famunua) : Famunua
Hoxo {rtexct B 1) Pucyriok - 3D PyHaament Pucyriok - Cxema Pucyriok - 3D Cxema
Whrasn PyHAEMEHTHI B pacueT
Pazpatotan (Pamunua) Pamuniun POm21 CxDAHBIE AaHHEIS
_ [] #0m17 POM21
3a8. rp. (Pamanus) : Pamunna [] POm43 Tabnuua - PesynsTaTsl pacyeTa BCEX MapoK
I'n. crew. (Paminis) : e [ TaBniua - KospouuenTs! nenonssosaHus Mo mapkam
H konmp. (Famnua) Famunnua
Hau ota. (Pamunna) Fammnnng 0

N300paxkeHre pUCYHKOB aBTOMATHYECKH 3aIIOMUHACTCS ITPU KOMMPOBAHWUY B Oydep oOMeHa
COOTBETCTBYIOIIETO U300paKEeHHsI B OKHAX MPOTPaMMBI.

29.  Oxkcnoprt pe3yabTaToB B Revit

B nporpamme peanns3oBaH 3KCIOPT pe3ysbTaToOB pacyera B nporpamMmy Revit 2019 u B Gonee
MO3/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 —
st Revit 2019. Dto MOKHO cienaTh KonupoBanueM (¢aiiina win Beiopath B mporpamme GIPRO B
mens GANIT MYHKT Y CTaHOBUTH IJIaruH ajist Revit.

DKCHopT pe3yIbTaTOB pacyeTa BBINOIHIETCS TOJIBKO CO CXEMBI PACTIONOKEHUS KOMAaH 10U R .
BeInonHsAeTcs sKcnopT TOJIBKO 0TOOpaXKaeMbIX Ha cXxeMe (PYHAAMEHTOB U MOCIEHEH TOCTPOCHHON
Wi 3arpyxernoii 3d Moieniu rpyHTOBOro MaccuBa. [lepe/1 BBIMOTHEH S KOMAHIbI PE3yIbTaThl
IIporpamMma 3anpammBaer ums (paiina 1y COXpaHEHHs Pe3yJbTaToB.



Pexamm u HacTpoiikmn

(®) 3kcnopT nocneaHeit NOCTPOeHHOI (3arpyxeHHoi) 3d Moaenu rpyHTOBOro Maccvsa

[] 3kcnopT BbINonHUTE TpeyronkHLIMKM NPpUaMamMK (cnyuaii 6e3 KoTnosaHa)

() 3kcnopT BCEX MapOK CO CXEMb! PACTIONOXKEHWUA
() 3kcnopT BbIBPaHHOI MapKt Ha CXEME PacronoXeHUs

=11 Brkniounte B8 SIKCNOpT apMMpoBaHMeE

2

[Tocne ycraHOBKM IJIaruHa IpH MEpBOM 3aIrycke nporpammsl Revit Ha 3anpoc BeiOepute Beerna
3arpyxarthb.

HesosmoxHo nposepume paspabomyuka smoll Hadcmpoliku. Kakoe
delicmsue HeobxoduMo sbIiNOAHUMG?

Firam: Gipro_to Revit2079

Paspabomuuk: Heussecmueil pospaBomyuk

Mecmonaonoxesue:

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

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

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

Ecez0a zazpyxame | | Jazpy3ume oduH pas | | He zgzpyxame

KaKUE CYLUECIBYHOM PUCKL?

3amyck MiarkHa B peBUTE HY>KHO BBITIOJHATH B OTKPBITOM MTPOEKTE, Ky/ia TUTAHUPYETCs
MMITOPTUPOBATh NaHHbie u3 porpammbl GIPRO. s 3TOr0 B BEpXHEM MEHIO BHIOEpUTE
Hanctpoiiku — BHentHue HHCTpYMEHTHI U 3allyCTHTE TUIaruH.

Apxutektypa  Koncrpykuwa  Crane  Cucremsr Berasute  AdHotauuw  Ananus  @opwbl wrednaan  CoemectHan paBota  Bug  Ynpasnenue  Hagorpoiikw

LS B o= O B w E R F 8

2 BHewnne | Batch Print Mepeaate mogene(n) | O nporpamme Mposepka Ynpaeaedwe O nporpamme..  3anycrute WM Convert RFA _ About Formlt  Revit Lo
to Formlt T

MHCTRYMEHTEI

" || Gipro_to_Revit2019 r:h Print eTransmit IMeodel Review WorksharingMonitor Formlt Converter Revit Lot




[Tocne 3amycka miaruHa BeIOepuTe coxpaneHHsbli (aiin u3 nporpammsl GIPRO, mocrne gero
OTKPBIBACTCSI COOTBETCTBYIOIEE OKHO IJIarMHA:

gqpiﬂ e |
Hmnopr:

MpunaTs BuicoTHyo oTtmeTey 0,000 e GIPRD pagHofi BLICOTHON OTMETIE YOBHT

Yxaxure Toury 6cTaeku [X.Y] B Revit Hynesoi Towm Y] us GIPRO -

.. CHNEEEE .- EEEEEEE

B B binoaHATE MMNOPT aphapoBaH JoOasuTs NoLeEsry
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30.  Pacuer mpomMep3aHus rpyHTa

B mporpammMe peanuzoBaH pacueT riyOMHBI CE30HHOTO MpoOMep3aHus rpyHTa. Jjis BHIIOTHEHUS
pacuera HEOOXOIUMO cCO37aTh CKBOXHMHY. M3 OKHA CO3/aHUS CKBAXXMH 3aIlyCKaeTCsl pacyer
MpoMep3aHus TPyHTa KOMAaHJI0M:

OTmeTEn n ¥TB CnUCOK CKE

AbBc. oTmeTKa HYNA (Mm):

MpyHTOBBIE BOgEl | |

EE‘SHEE'EE!I

| SJKCnopT || Mimnopt |
[ 1

M
E]

[lepen 3amyckoM pacdera TpoMep3aHUs HEOOXOIMMO TPEABAPUTEIBHO BBHIOPATh HYKHYIO
CKB@KHHY, TI0O KOTOPOW OyIeT BBIMOJHATHCA pacyer. [ mpoBepKH AOCTATOYHOCTH 3ariyOJeHUs
dbyH1amMeHTa, HEOOXOIMMO B OKHE pacueTa MpoMep3aHus BBIOpaTh HYXHBIM QyHIaMeHT. B crincke
0oToOpaxaroTcsi GyHIaMEHTBI, IPUBSI3aHHBIC K BRHIOPAHHOW CKBa)KUHE.



Cymma aBCONIOTHBIX SHAYEHMI CPEAHEMECAYHBIX

OTPMUATENLHLIX TEMNEpaTYp 3a rog,"C . |49.10

Pacuet

Cpepnerofjosas Temnepatypa,’C:  3.70 056

Fopog: | KysaHmsik e
Dannbie no ropogam npueaTel no CM 131.13330.2020

PACHET OT YCThR CKEEHMHB ()

PACYET OT 380aHHOI OTHOCHTENBHOMH OTMETHM (#)

OTH. OTM. IOBERXHOCTH, M ©
MpyHT

0.000 A1-2 ~

= HECHIAHOR
TPYHTHI BbIE NOACLISE NPHHATEL NO ckEaXmMHe (8) —

3apaTk MaTepnan obpaTHON FackINKK E:J

TPyHT TUNOB 5,6,7 NPUHAT KaK NbINEBATO-TMUHKCTBI [ |
MaTepHaN SACKINKN BbIE YCTLA CKBAXMHE |

CyrMMHOK UMK MNWHE C© NoKasaTenem Tekywecd IL € 025w

TN COOPYKEHUA U Ero 0COBEHHOCTA
Orannusaemoe (@) HeoTannusaemoe ()

Bes nogsana c nonami, yCTPaMEAEMBIMMA MO TPYHTY v

PacyeTHaA CPEQHECYTOYHAA TEMNEPATYPE BOIAYXA
B

3
dyngamenTam,*C - |20 Ll cyrmmsoc

PAcCTORHNE OT BHEWHEN rPaHN CTEHbI 40 Kpas Cie 26

dyHgaMenTa, MM : | 3000

Pacuet npomepsanus rpyrta no CM 12.13330.2016 pasgen 5.5

HcxogHble gaHHbie:

OTmeTKa nosepxHocTy Lg = 0,00m

PacueT BoINONHAEK NO CKBDHKUHE 26

OTMETKa YCTbA CKBaMMHBI Ls = -0,60m

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

o

3AaHUA
Bes

no rpYHTY

ype BOsfyXa B K

PaccToAHWe OT BHEWHENR rPpaHin CTeHs! 4o kpana dyHgamenTa, mm : af = 3000
lopon: KysaHgbik

Cymma )
CpeaverofgoBan Temnepatypa,”C : Mc = 3.70

yp 3a rog,”C : Mt =49.10

PACYET:

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

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

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

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

T, Y4 pexuma

Mo Tabnuue 5.2 CN22.13330.2016 kh = 0,60

.

e varmarenas s s nnasaran s dhnsenn £ 4 AT 42990 2048,

Pacuer Ll

TnyGnHBI

"

31.

I/IMI[OpT H IKCIIOPT CXEMBbI (l)yH}IaMeHTOB

[Iporpamma mo3BoJIsIET MPOU3BOIUTH OOMEH JAHHBIMHU II0 CXEME PACIIOIOXKEeHUS (PYHIaMEHTOB U
poctBepkoB Mexay MoayisimMu GIPRO-PoctBepk GIPRO-®ynnament. OOMeH NMO3BOJISET BUAETH B
KXIOM W3 MOJyJleWd OOIIYI0 CXEeMbI Ui Ciydash MPOEKTUPOBAHHS OJHOBPEMEHHO Ha OJHOM
IUIOIIAJKE CBaMHBIX (pyHIaMEHTOB M ()YHJAMEHTOB Ha €CTECTBEHHOM OCHOBaHUU. [loMHuMO 3TOro
npu oOMeHe nepeaaercss MHGOpMaIus O HaMPsDKEHUIX MO MOoJomBaMHu (PyHIaMEHTOB (YCIOBHBIX
¢dbynnamenTo). Takum 00pa3oM MpH pacdeTe OCaJAKH C YI€TOM BIUSHHS COCETHUX (PyHIaMEHTOB
UMIOPTpYyeMble GYHIAMEHTHI (POCTBEPKH) TAKXKE YUUTHIBAIOTCS.

st sxnopTa (MMropra) cxembl ()yHJaMEHTOB B OKHE ¢ KOOpAWHATaMu (yHIAaMEHTOB B 00OMX
MOJyJIsIX HE0OOXOAMMO YKa3aTh OJIMHAKOBOE UM (aiiyia, KOTOpoe MOoJIb30BaTeNb 33/1a€T CaM Ha CBOE

YCMOTpPCHHUEC. I[J'ISI 9KCIIOPTa CXCMbI HY?KHO HAXXATh KHOIIKY

SJECNoOpT

. Hl
Z[J'DI I/IMHOpTa HCO6XOI[I/IMO HpI/I pa60Te B OKHC CO CXEMOU paCHOJ'IO)KeHI/IH Ha>XaTb KHOHKy .

32.

Pacyer MaccHBHBIX (l)yH)IaMeHTOB moa MalvMHbI ¢ THHAMUYCCKUMHU Harpy3skKaMu (C

BpaliaIuMecss 4acTsIMM)

Jlst pacueTa HEOOXOAMMO BBIOPATH THIT COOPYXEHUs 1moa HomepoM 12. Harpysku muist paacuera

3a4ar0TCsA B OTACJIBbHOM OKHCE.

HopMamvBHbe MMHAMIUUECINE Har DY S

Couerarme 1 CoueTatme 2

P: 20495 P: 00

Ma: - Ta: -
Ma: |00 Ma: 0.0

Wb: [pHGEN  To: EONE
Mb: |0.605 Mb: 00
Kosdh. napemxuocTH:  1.03 Ta: 1.846 Ta: 0.0
Tb: 1846 Tb: 0.0

Cnpaska No CTaTMYECKM
PACHETHLIM HArpySKamM

CnpaBKa No SMHEMAYECKWM HOPMETHBHGIM
HarpysKkam

Danve ans ]

Harpysox

Bug MawnHe: | [eimMococs! M BEHTUNATODE! v CnpaBka o pacyeTy

YactoTa Bpamenun (nr), ofiuns: | 1450
CyMMapHLIil BEC pOTOPOE MAaWMHLI (G): | 0.588
BBIMMCIM TS HOPMETMBHGIS

DMHAMWHECKHE W IKBWBANEHTHBIE
CTATUYECKME HArPy3KK (coueTaHmke 1)

(®) MnockocTs koneBanwil Baons cTopors B

() MnockocTs koneBaHwi BRONE CToPoHs! A

Harpysm BnemenTb: MammHL
CoueTatme 1 CoueTatue 2 Macca X ¥ z S
P [Eses P: [EER 0.0104 |0.0104 [0.0104 0102
we: GENN|  wa: G
wo: EONN v [N
n: @SN e [0
To: |EEN To: [sEm
Koat. magemnoctn : 400
Cnpaexa no
SKBMBANEHTHEIM
CTATUMECKMM
Harpyskam
= P BoMMCIN TS pacYeTHEIE
= W | cramaseckme Harpysia
En. usmepetn XY .Z - KOOPAMHETEI LEHTDE TAXECTN OTASNBHOTD A

3NEMEHTE MALIMHEI OTHOCUTENEHO HYNEBOA TOMKK,
PACONEKEHHOM N0 BICOTE Ha BERKHEA rPaHU

Py ITa W B Nnaxe, i C LEHTPOM
BepxHelt rpaHi pyHaaMenTa. CueTema KoopauHaT
[NEKANTOBA, HANPABNEHNE OCH X BADNE CTOPOHLI A

N0 APWBH! $yYHAGMEHTE

St - cOBCTEEHHEIA MOMEHT MHEPLIMI MACCTH! w

@ 7., M, TM2 () kH, m, kHM, kH'm2







