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1. OOmee onucanue

Pacuer MOHOJIMTHBIX KeJ1€300€TOHHBIX (YHIaMEHTOB (110 33aJJaHHOM Harpy3ke noaoop GpyHmameHTa
u ero pacuer) corsacHo TpedoBanuii CI122.13330.2011 "OcnoBanus 3panuii u coopyxenuii" u CII
63.13330.2012 "BeroHHble W KeNe300€TOHHbIE KOHCTPYKUMU. OcHOBHbIE TmoNoXeHus". B
porpamMMy BKJIIOUYCHAa BO3MOKHOCTh aBTOMATHUYECKOT'O PA3JIOKEHHUSI PACUCTHOTO MOMEHTA B Iapy
CHJI ¥ TIOCIIEAYIOIIMM pacdyeToM Ha couetanne Nmax u Nmin, a Takke aBTOMaTHYeCKoe 100aBIeHHE
MOMEHTA OT 3KCLEHTPHCUTETA BEPTHKAIBHOIN CHIIBI U Pa3JI0KEHHE BEPTUKAIBHONW U OOKOBOW CHIIBI
Ha 33JaHHOE KOJHMYECTBO OMOpP. ABTOMAaTHYECKH IMOAOOpPAHHBIN (yHAAMEHT PAaCCUMTHIBACTCS Ha
apMHpOBaHHE TOAKOJIOHHMKAa ¥  MOJOMIBEI €  IPOBEPKOH MAaKCUMaJIbHO  JIOMYCTHMBIX
pa3MepoB BbUIETA W MHUHUMAJIBHOW BBICOTHI CTyINEHEH. J(OMONMHUTENFHO MPOrpaMMa BBIOIHSAET
pacder ocagKd, KpeHAa M OTHOCHTEJIFHOM Pa3sHOCTU OCAIOK IS TPYyMIbl (yHAAMEHTOB C Y4E€TOM
BIMSIHUA coceHUX (yHmameHToB. IIporpamma Takke MO3BOJISET BBIBOAWUTH B aBTOKAJ B BHUJIC
yepTeXed CcXeMmy pacnojokeHHs (yHIaMEHTOB, pa3pe3bl IO CXeMe M Mapku (DyHIaMEHTOB CO
cnenupukanusiMu U BegoMoctsmu, 3D monens ¢ynmamenToB. Takxke mporpamMma BBITOJTHSET
pacder CTOMMOCTH CTPOUTEIHCTBA.

®aiin  OTnowenwne ctopod Pasnosante  beton (yb2=0.9) [Jononuurensho  Tpewwdel  Jpyrve pacdetel Ocagrka  Ceficmuka, Yposene Cxema  Pegaktwposanwe  [Momowe

Mapka Amin | Bmin| Buic/Tny o) | Py [Mame [Mbom [l [r  [Roum|ehmm2 [G.mm2 [Aw E [ Max Otpeis] Ocanka, wu| Kpen Mamn) j
06 06 2.412.200,0 (+2.1) 2010 500 2.3 18 0.0 27 3208 40,62 856 15 1.5 25% (3b) 17.4
BLUM4-0-[2] 06 0.6 212,200 (+2.1) 2010 564 0.0 3.8 0.0 1.0 3208 3634 17.73 15 1.5 25% (3b) 19.4
W2 12] 06 06 2,4/2,20,0 (+2,1) 2010 50 0.0 288 0.0 0.5 32,08 32,6 1735 1.5 1.5 25% (3b) 17.8
TNenma wnen-2] 10 025 2,12,000,0 (+2,1) 2010 40 0.0 0.0 0.0 0.0 23,044 18,78 18,78 1.0 0,25 25% [3b) 3.5
BLH2-E10-[2] 06 06 1.8/2.0500,0 (+1.8) 20110 549 0.712 1125 0.0 0.7 30332 30,38 1,38 15 1.5 25% (3b) 187
BlMS-necamua praf| 0.6 0.6 212,200 (+2.1) 2010, 1835 0.51 1185 0.0 0.5 335 31.89 842 0.8 1.2 25% (3b) 95
BLHM3-A1042] 06 0.6 242,200,0 (+2,1) 2010 404 1.25 134 0.0 0.7 718 34,39 1517 1.2 1.5 25% (3b) 16.0
B2 - BB [2] 08 08 1,8/2,0500,0 (+1,8) 2010 175 0.0 0.0 0.0 0.5 320,209 20,18 17,31 0,8 0.8] 25 % (3b) 10.6
BlMS-necuua panf 0.6 0.6 1.8/2.0500,0 (+1.8) 2010 146 0.405 0.405 0.0 0.5 30,209 32,38 84 0.3 0,3 25% (2b) 84
BILEZ] 06 0.6 1.8/2.0500.0 (+1.8) 2010 387 4.5 0.0 0.0 3.1 30932 35.5 434 15 1.5 25% (3b) 138
BIIE-(Z] 06 0.6 1,8/2,05/0,0 (+1,8) 2010 87 0.0 45 0.0 34 30932 355 434 1.5 1.5 25% (3b) 138
Elll4anyrp-[2] 08 08 1,8/2,0500,0 (+1,8) 2010, 520 0.0 1.8 0.0 0.7 20,832 20,12 0,72 1.5 1.5) 25 % (3b) 121
Ell4anyTp-[2] 06 06 1,8/2,0500,0 [+1,8) 2010 520 1.8 0.0 0.0 0.7 30932 30,18 0,72 1.5 1.5 25% (3b) 18.1
B4 exyTp-[2] 06 0.6 1.8/2.0500.0 (+1.8) 2010, 550 0.0 28 0.0 0.7 30332 32.1% 20.25 15 1.5 25% (3b) 187
BIL4-1] exyTp-[2] 06 0.6 1,8/2,05/0,0 (+1,8) 2010 550 1.8 48 0.0 0.7 30332 38,37 14,07 1.5 1.5 25% (3b) 187
ELLE-A2 [7] 08 08 2,4/2,20,0 (+2,1) 2010 363 1.07 274 0.0 0.7 .78 35,45 10,15 1.2 1.5 25% (3b) 144
BLLB-A2[7] 06 0.6 2,112,200,0 (+2,1) 2,010 363 2,97 1,84 0.0 0.7 31,718 36,37 9,23 12 1.5 25% (3b) 14,1 j
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2. Pacuer ¢pynaameHTOB

B Tabanue oroOpakaroTcst HCXOAHbIE JaHHbIE [0 MapkaM. B mporpamMMe Bo3MOXeH pacder cpasy
HECKOJIbKUX (DYyH/IaMEHTOB, MpU 3TOM AJis (PyH/IaMEHTa MOYKHO 3a/1aBaTh HECKOJIbBKO KOMOMHAIIMMA
Harpy3ok. MakcumanbHoe KoauuecTBo cTpok B Tabiuue 3000. Mapku ¢pyHIaMEHTOB €
HECKOJIbKUMHM KOMOMHAIIMSIMU HAarpy30K BBIIENAIOTCS pa3HbIM LBeToM. Kax oMy GpyHaaMeHTy
MIPUCBAaUBACTCS UHAWBUIYyaIbHOE UMS (Mapka). ['oryObIM IIBETOM O0TOOpaKeHbI 3a/laHHbIE
Harpy3KH, OTJIMYHBIC OT PACYETHBIX — CIIydall IPUMEHEHUS PA3JI0KECHHs Harpy3KH, KOraa
IporpamMma 3aJaHHbIM MOJIb30BaTeIeM CIIOcO0OM IpeoldpasyeT ux. PeanbHylo pacueTHYI0 Harpy3Ky
MOJKHO YBHUJIETh B OKHE Pa3JI0’KEHUS HArPy30K, B OTYETE U B TAOJIUIIE Pa3JIoKEHUs Harpy3o0K. B
KoJIoHKe «Max 0TpBIB» TakKe 0TOOpakaeTcst 3alaHHbIN 1mob3oBaTesieM MAX 10MyCTHMBII OTPBIB
dbynnamenTa. B kononkax A u B mokasaH pa3mep 1moomBbl, T0100paHHBINA TTPH 3aJaHHBIX
MCXO/HBIX NaHHBIX. B Komonkax «G+» u «G-» nmoka3zaHbsl MaKCUMaJIbHbIE U MUHUMAJIbHbIE YTIIOBBIC



(xpaeBble NpU Harpy3Kax B OJHOW IJIOCKOCTH) HanpsbkeHus. [1omHbI pacueT HanpsyKeHU MOKHO
yBHZIETh B oTueTe. B kononke Ocaaka oToOpaxkaeTcsl 3HaU€HHE OCAKH, BKJIIOYast MPOCaAKy (MpH
HaJIMYUU TI0CAJOYHBIX TPYHTOB).

[MUMEHUTE

PexuMm PEAAKTUPOBAHUA UCXOJHBIX JaHHBIX TCKYH_[Cﬁ MapKu

MepermeHOEaTE

N3menenue umenu (Mapku) Tekymiero gynaamenTta. JlocTymnHoO, €ci Bbl HE HAXOJAUTECh B PEKUME
penaktupoBanust. Heo6xonumo BBeCTH HOBOE UM (MapKy) B TEKCTOBoe nojie «Mapkay» 1 HaxaTb
KHOIIKY

[Toabop pa3mMepoB MOIOMIBBI TOJIBKO TEKYLIETO (pyHIaMeHTa (BbIICICHHAS CTPOKA TaOJIHIIbI).

[Toa6op pa3mepoB Mo 0mBHI BceX (HYHIAMEHTOB.

Ecnu i Mapku ¢yH1aMeHTa 331aHO HECKOJIBKO KOMOMHALIMI 3arpy>KE€HHUs, TO pa3Mep MOI0IIBBI
¢bynaamenTa OyneT moo0paH ¢ y4eToM BceX KOMOMHAIMM U OKOHYATENbHO OYyJIeT IPUHSAT pa3Mep,
YIOBJIETBOPSIOLINI BCeM KOMOMHAIMSAM Harpy3ok (Ipu BKItoYeHHOH oniuu KoHerpyupoBarb
MOJKOJIOHHUK H INIMTHYIO YacTh ¢ y4eTOM BCeX KOMOMHAIMI 110 MapKe B MEHIO
JIOTIOJIHUTEIbHO)

®opma noJouIBsl pyHIAMEHTA.

™

Bce

Hacrpoiika cioco6a mogbopa cTopoH Tekymiero GpyHaamenTta (KOMaH1a mpoayoIupoBaHa B
BEPXHEM MEHIO TPOTPAMMBI):

Bce — nepebop Bcex 3HaueHHE CTOPOH A U B 0T MUHMMAaIBHOTO 32/IaHHOTO JI0 MAKCUMAIILHOTO
3aJaHHOIO

Amin :kecTKo - mepedop BceX 3HAYCHUE CTOPOHBI B OT MUHUMAaJIBHOTO 3aIJaHHOTO JI0
MaKCHMaJIbHOTO 3alaHHOro. CTOpoHa A MpUHUMAETCSI paBHOM MUHUMAaJIbHOMY 33JaHHOMY
3HAYECHUIO



Bmin :kecTko - mepedop BcexX 3HAUCHHE CTOPOHBI A OT MUHUMAIIBHOTO 33JaHHOTO JI0
MaKcHUMaJbHOTO 3aanHoro. CtopoHa B mpuHuMaeTcs paBHOM MUHUMAJIbHOMY 33JaHHOMY
3HAYEHUIO

Amin,Bmin — noxdop cropon He ocymiecTBisiercs. CTopoHsl A U B npruHUMaOTCS 3aJaHHBIM
MUHHUMAaJIbHBIM 3HAUCHHSIM

Enu nmapamerp mMensiercs Juisi OAHON U3 KOMOMHAIUN MapKu GyHIAMEHTa, TO M0 OCTAIbHBIM
KOMOHMHAIIHSIM 3TOW MapKy apaMeTp aBTOMATHYECKH KOPPEKTHPYETCS.

1.5

3amaTh MaKCUMAIILHO JIOMTYCTUMOE OTHOLICHHWE CTOPOH TEKYIIETo (pyHIaMeHTa mpu moadoope
(xomaHJ1a TPOAYOIMPOBAaHA B BEPXHEM MEHIO MTPOrPaMMBI)

Enum mapamerp MeHsieTcst Ui OTHOW M3 KOMOMHANWK MapKu (GyHAaMEHTa, TO IO OCTAIBHBIM
KOMOHMHAIIMSIM 3TOM MapKy mapaMeTp aBTOMaTHUYECKH KOPPEKTHPYETCS.

[nm | IepEeKIIroYaTesb eAMHUL u3MepeHus. [lepexirroyarens 103BOJISAET 3a/1aBaTh HATPY3KH B
Pa3JINYHBIX €JUHULAX U3MEPEHUS.

X

VY nanenue Tekymen Mapku

Konupoanune Texyiein Mmapku

Baza - P

T e

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

MogKonoHHME :ﬂ
400 x 400
CmeLeHme :

800 x 0

[nacTtuHa :
D=0

PazmMep 1moIkoIOHHMKA, KOJIMYECTBO MOJIKOJIOHHUKOB, CMEIIEHUE MTOAKOJIOHHUKA (TPYIIITBI
MTOJKOJIOHHUKOB), pa3Mep OTIOPHON METAUTNYECKON TUTUTHI KOJIOHHBI JTSI TEKYIIEeH MapKH
¢ynnamenTa. [T0IKOIOHHMK BCET/1a CMELIAeTCsl BIPABO M BHU3 OT LIEHTPA JUIsl YIPOIICHUS KO/ia
IIPOrPaMMBI, T.K. 3TO HE CKa3bIBACTCSA HA PACYETE 110 IPOYHOCTH, Pa3MEPOB MOJOIIBBI U OCAIKH.
Enu mapamerp MeHsieTcs Ui OMHON M3 KOMOMHAIMN MapKu (pyHIaMEHTa, TO IO OCTAIbHBIM
KOMOMHAIMSIM 3TOM MapKH MapaMeTp aBTOMAaTHYECKU KOPPEKTUPYETCH.

Hy»HO OTMETUTB, UTO TIPU BKIIOUEHHOW HACTPOMKE B MEHIO JonoiHumenvHo — Aemomamuyecku
000a61Mmb MOMEHM OM CMeujeHusi NOOKOJIOHHUKA (Npu 8800e cMeujeHusi) i BKITIOUCHHON



HACTpPOWKE B MEHIO [ononnumenvHo — Yuumuvleams pazHOHANPAGIeHHOCIb MOMEHMA U OOKOBOI
CUbl TIPA CMETIEHUH MTOIKOJIOHHHKA !

BJI0JIb CTOPOHBI B fomosHuTeIbHBII MOMEHT Mb = -P*cmernienne (cMerieHrne BHU3 110 TJIaHY)
BJIOJIb CTOPOHBI A JIOTIOJTHUTENBHBIM MOMEHT Ma = P*cMerienune (CMerieHue BIpaso)

Ecnu (hakTruecku moIKOJIOHHUK CMENIAETCs B APYTYIO CTOPOHY (BJIEBO HIIM BBEPX), TO CICTYET
MPOCTO OT3EPKAUTH 3HAKH HATPY30K Ha (DyHIIaMEHT.

OxHO BBI60pa KOJIM4YECTBA ITOAKOJIOHHUKOB :

Pin), T/ kg4 |Maln), ™/ kg4 |Mb{n), TM k8.8 | Taln), T/ egy | Tein), T/ kg4 | OTyeT
10.0 1.0 2.0 3.0 4.0 +

KonW4ecTBeO NOgRONOHHWEDE - | 4
Pasmepbl

PaccToAnwe no ocam
CHMMETDUM NOOKONOHHWEDE: 7

An (MM} -

Bn (rm): SO0

PacyeT NOgKONOHHHKA Harpyska Ha NogKONOHHWK

KoathhHUHEHT QNUTENEHONR YACTH

=
Harpyakn Ha NogKCNOHHNE MEHBIE 1.0

[V BLIYMCOHTL OT 330aHHBIX P(ﬂ}
ueHTpans+o P,Ma Ta, Wb, Th 3arpysHTE QONCNHTENbLHBIE HAMPYSKM HA "l‘”.;' {.‘f}
HArpy3Ki HA NOAKONORHIK NOQKCNOHHUE HE TEKCTOBOMS daina ;
B3ATh M3 Talnuubl
HONONHUTENEHLIX HAMPY30K 3arpysHTE QONCNHTENEHBIE HATPYSEW HA
HA NOAKCNTHHIE NOAKCNOHHUE U3 KOMBHHATOPE Harpysok

Tafnuua gononHUTENEHBIX
HarpysoK Ha NoAKCNOHHUE

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

ITpu KosMyecTBe MOAKOIOHHUKOB 00JIee 0JTHOTO MPOrpaMMa IMpHU pacyeTe caMoro MoIKOJIOHHHKA IO
MaTepuaity npeodpasyeT Harpy3Ky, IpUBEACHHYIO K LEHTPY MOJOLIBEI (PyHIaMEHTa U TaKkKe
JOTIOJTHUTEIBHO OepeT Harpy3Ky Ha MOJAKOJIOHHHUK U3 TaOIUIIbl JOMOTHUTEIBHBIX HArPY30K Ha
MMOAKOJIOHHUK. [TapameTprl pacueTa MOKHO PETyIMpPOBATh HACTPOMKAMH :

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

Harpyzen Ha NogEONOHHUE
B2ATE M3 TaBnuub
OOMONHNTENEHBIX HATPYI0K
Ha NOAKONOHHWE

Ecnu B cTponTenbHOM 33/1aHUU Harpy3KW Ha (YHIAMEHT W3HAYAIbHO 3a/IaHBI HA KKIBIH
MOJIKOJIOHHUK, TO JJISl BBIYUCIICHUS HArPy3KU NPUBEACHHOM K LIEHTPY MOJOUIBHI (yHJAMEHTA
ucnons3yiite GIPRO — KomOuHaTop Harpy3ox.



PenakTupoBanue NaHHBIX IO MapKe:

Mapea : [EIms-7] Koman [~
Om.omt pin: os p: [58 1
Bepxa:

2.7 Bmin : |-:':5 Ma:|-:' |1

Boic/Tny6.Mogh.: [2.7285 mb:ss |1
OTpuie (%) : |23 30| Ta:|o 1
Cp. Bec/nones.: (110 ATH: 0.7 1

Feonorua: |':' R:|3_:31_31
Mapsa : [EII5-7] Kombn [
OTHOTM. g pin: fos p: fise |1

Bepxa:
2.7 Bmin : |08 !."Ia:|-:I |1

Buc/TnyGiMogh.: 27285 Mb:lss |1
OTpoie (%) : [23 3| Ta:|o 1
Cp. Becinones.: [11 o ij: 0.7 1

Cre. |1 - | . h[mlb: _

Hcxonnble nannble 1is pacueta. Harpysku Hy»HO 3a7jaBaTh pacueTHsle. [l Toro, 4ro0sl 3a1aTh
3HavyeHue R, HeoOxoauMo Bocobp3oBathes Tabmmieit «I'eosorus». B mone «I'eonorus» ykazan
HOMeEp CTpOKU 13 Tabuuipsl «I'eosmorusi». 111 N3MEHEHNs 3HaUE€HUS B TAOJIUIE YKOKUTE HY)KHYIO
cTpoky Mblkoi. [Tpu pacuere Rrp no ckBaxxkune none I'eonorus u R He oToOpaxarorcs, T.K.
pacueTHOE CONPOTHUBIJICHNE ITPYHTA BBIUUCIISIETCS. aBTOMAaTHUECKH € YUETOM Pa3MepOB TOIOIIBbI
¢dbyH1aMeHTa.

Enu mapametp (Amin, Bmin, BeicoTa, riiydonHa, BbICOTA MOA0ETOHKH, OTPbIB, CP.BeC TPYHTAa, R,
CKBa)KHHA, 0TMeTKa Bepxa ()yHJAaMeHTa U NMpo4ee) MEHSIETCs JUIsl OJHOW U3 KOMOMHAIIMI MapKu
¢dbyHIaMeHTa, TO O OCTATbHBIM KOMOMHAIMAM 3TON MapKy IapamMeTp aBTOMAaTHYECKU
KOPPEKTUPYETCS.

Amin, Bmin — MuHUManbHbIC (CTApTOBBIC) 3HAYCHHUS pa3MEPOB MOIOMIBLL. Ecin 3a1aHO B MEHIO
Paswepol cmoporn MIN nmomyctumoe 3HaueHue U 0HO Oosbiie Amin, Bmin, mporpamma npuHuMaeT
0oJIbIlIee 3HaYEHHUE U3 MEHIO.

~

Ecnu onna us CTOPOH 3a(bI/IKCI/IpOBaHa MOJIb30BaTEIEM KHOIIKOM B , TO HIMCHHO I10 3TOM
CTOPOHC 3HAYCHHUEC U3 MCHIO Pasmepvt cmopon HUTHOPHUPYECTCA.

OtpbIB (%) — JOYCTUMBIN OTPBIB MOAOIIBHI (PyHIaMEHTa B POLIEHTAX.

Boic./T'ny6./Tlond.:

Bblic. — BricOTa (I)YHIlaMCHTa — pacCTOAHUC OT BE€pXa IMOAKOJIOHHUKA 1O HU3a ITOAOMIBBI (I)YH,Z[aMeHTa

I'ay6.— 3arnyGnenue GpyHaaMeHTa — pacCTOSIHUE OT TUIAHUPOBKHU 3€MIIU JI0 HU3a TOJOLIBBI
¢dbyHameHTa

3arnybnenue GyHIaMeHTa BCeria HE0OX0IMMO 3a/1aBaTh OT TUTAHUPOBOYHOM OTMETKH, B
TOM YUCJIC U B cnyqaﬂx C IMoABaJIOM. HpI/I HaJIU4ueC 1oaBajia HeO6XOHI/IMO HpaBI/IHLHO 3a4aBaTb
yCpeIHEHHBIH 00EMHBIN BeC 3aChINKHU ¢ PyHAaMeHTOM. Tak Kak B IpOrpaMMe He OrOBapUBACTCS
(byHIaMEHT HaXOJUTCS BHYTPU MOBAJIA WM TI0 HAPYKHON CTOPOHE, TO yCPEIHEHHBIH 00beMHBIN
BEC 3aCHINKHU ¢ PyHIAMEHTOM JIyYIIIe 3371aBaTh 0€3 y4eTa IPYHTA BBIIIC OTMETKH TO/BaA, T.C.
yLII/ITI:IBaTI: TOJIBKO MAaCCHUB (I)YH,Z[aMCHTa n FpYHT HMXXC OTMCTKH IIOoABaJia, a Hany3Ky Ha YCTYHBI oT
3aCBINIKY BBIIIIE OTMETKH ITOIBAJIa 337aTh Yepe3 TOTOJHUTEIbHBIC HAarPY3KH HA YCTYIIBI



¢dbynnamenTa. [y yyera ToIbKO MaccuBa (PyHIaMEHTa U TPyHTA HIKE OTMETKH I10/1Bajla MOXKHO
JOTyCcKaeMoe 3HaYeHHE ycpeaHeHHOTo Beca 21/M3 (6e3 yuera YI'B) yMHOKUTE Ha TOMPaBOYHBIHA
KO3 PHUIMEHT, paBHBII OTHOIICHUIO 3aTIyOJICHHS MT0/IBaja K 3ariyOiaeHuto pyHIaMeHTa ot
IUIAHUPOBOYHOM OTMETKH. JlJisi BHYTpeHHUX (DYHAAMEHTOB IOJ[Bajla Harpy3Ky OT 3aChIIKU U
KOHCTPYKLIMH I10J1a MOYKHO 3a/1aTh TaKX€e C IOMOLIbIO II0JI€3HON paBHOMEPHO paCIpeieIeHHON
Harpy3Ku.

Ecmu pacuet R rpyHTa nox momomBoi ¢pyHIaMeHTa 10 3aJJaHHON T€O0JIOTHH HE
BBITIOJIHSIETCS, T.€. UCIIOJIb3YyeTCs 3ajaHHoe R rpyHTa, TO 3ariay0ieHne MOXKHO 3a7aTh OT OTMETKHU
10J1a 110/1Bajla U MPHU 3TOM YCpPEIHEHHBIN 0ObEMHBIN BEC 3aCHINKH C GYHAAMEHTOM CIEIyeT
3aJlaBaTh C Y4€TOM KOHCTPYKIMH MOJja rojaBaia. [ kpaitHux ¢pyHIaMEHTOB HAarpy3Ky OT 3aChINKU
C O/IHO cTOpOHBI (PyHTaMEHTa BBILIIE OTMETKH T0J1a MOJ(BajIa A0 MNIAHUPOBOYHON OTMETKH CIIETyeT
3aJ1aTh Yepe3 AOMOJIHUTEIbHbIC HATPY3KH HA YCTYIIBI.

IToa®. — BeIcOTa MOIOETOHKU — PAaCCTOSIHUE OT HU3a MOAOIIBHI ()yHAaMEHTa JI0 HU3a MOJ0CTOHKH.
[Ton nmonGeToHKOM NOIpa3yMeBaeTcs yCTPOMCTBO OETOHHOIO MaccuBa 101 (yHIaMEHTOM C LIEJIbIO
3aMEHbI TPYHTA WM PEeIIeHUs APYTuX 3aaa4. Eciu noa0eToHKa OTCYyTCTBYET, TO 33JaeTCsl HYJIeBOE
3Ha4yeHue. Kak mpaBumiio BeICOTa MOAOETOHKHM cocTaBisieT He MeHee 300MM, Takke He CIeayeT
nyTaTh OETOHHYIO MTOJTOTOBKY, YCTPAHUBAEMYIO IO OJOIIBOM, C MOJOSTOHKOM.

Jlnist mogOeTOHKM TaKke HEOXOAUMO 3a/1aBaTh 0OBEMHBIN BeC MaTepraia MoJg0EeTOHKN M PaCCTOSTHUE
OT Kpast IOJIOIIBEI (PyHaMEHTa J10 Kpas MoJ0eTOHKH B BepxHeM MeHto nporpammsel BETOH.

IIpu pacuere pyHaaMeHTa Ha OAOETOHKE IPOrpaMMa BBIYMCIISCT UM IPUHUMAETCs 3ajaHHoe Rrp
HETIOCPEICTBEHHO 0] TOAOETOHKOH. B Tabnuiie Bcerna oToOpakatoTcst HapsHKEHUS 110
nojoumBoi ¢pyHaamenTa. Hanpsbkenus noj mog0eTOHKOM MOXKHO YBUIETh TOJIBKO B OTYETE
nporpammsl. [Tpyu HanmmYuy NoAO0ETOHKH MPOTrpaMMa MPOBEPSIET OTPHIBA OJOMIBHI (PyHAMEHTA OT
non6eroHku. [IpouHocTs MaTepuasna Moi0ETOHKU porpaMma He IpoBepsieT.

PCKOMCHI[yeM CHe,ZLYIOHlI/II‘;I MOpAAO0K pacucTa (bYH,Z[aMeHTa Ha HO,Z[6CTOHK€I

1) BbIMOIHUTH pacyueT pa3MepoB MOJOMIBBI pyHIaMeHTa Oe3 MOAOCTOHKH, 3a/1aB MO/
MOJIONIBOH (hUKCHpOBaHHOE 3HauYeHHe RrpyHTa, paBHoe Rb 6eTtona monderonkn

2) 3adukcupoBaTh MOIyUYCHHbIC pa3Mephl HOAOMIBHI (yHIaMEHTA

3) Ecau pacuer RrpyHTa BBITIONHSAETCS M0 CKBAKHHAM MEPEKITIOYUTHCS Ha CKBOYKHHBI.
3anaTh BHICOTY NOJOETOHKH U MEHSAS pa3Mep OTCTYyIa Kpasi T010ETOHKH OT Kpast
nojomBbl pyHIaMeHTa B BepxHeM MeHIo nnporpammsl BETOH nono6pats
MUHHMAaJIbHOE 3HauUeHHE pa3Mepa Mo10eTOHKH.

Cp.Bec — cpeHUi cymMMapHBIi Bec (pyHIaMeHTa U TpyHTa Ha cBecax (T/M3).

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

M - BI)I60p TUIIa COOPYKECHUA U TCOPUH pacu€Ta OTPhIBA ITOAOMIBEI U YITIOBOI'O HAIPSIXKCHUA IIPU
OOTHOBPEMCHHOM ﬂeﬁCTBHH MOMEHTOB B 00€HX IIOCKOCTSIX.

- AOMNOJHUTCIBHBIC HAI'PY3KU HA YCTYIIbL (I)YH,Z[aMeHTa



TUn COOpY#EHWUA M METOOMKA pacyeTa

1) ©YHOAMEHTHI KONOHH 30aHni, 0G0pya0EaHHbIX MOCTOBLIMU KpaHamu

~ TRY3ONOABEMHOCT B 75 T W BblWE, @ TAK#E PYHIAMEHT B KONOHH OTEPLIThIX
KpaHOBLIX 3CTAKad NPW KpaHax rpysonogbEMHOCTEID CBRIWE 15T,
coopyeHnA GaweHHoro THNA (TpyDbl, QOMHBI U GPYTHE)

™ 2) OcTanbHblE cnyyan tyHLaMEHTOE 34aHUA C MOCTOEbLIMW KpaHamMu

(* 3) ©yHOAMEHTHI GPYTHX CODPYHEHNI

4) PyHOAMEHTH OTZENBHD CTOALWMX CNOP W 3CTAKaH Nog TEXHONOTUYECKHE
TpyGonposogbl

BHumaHne! DyHOAMEHT TEKYLWEN MApKW GYOeT paccynTaH ana
YKAZAHHOID THNA COOPYHEHWA BRIGPAHHLIM MeTogoM pacyeTa. Mpu
YY4ETE CEACMMYECKOrD BO3ASACTENA NPOrpamMma TakHe aBTOMaTHYECKN
KOHTPOMUPYET GOMYCTHMEIA OTPLIE NOAOWEL! (YHOAMEHTA.

MeToqn pacyeTta yrnosoro Gmax v oTpblEd nogowes! (npr Mb > 0, Ma = 0}
a) Gmax = gnon+v'h1*hz+N/A*B }+(Ma+Ta*H "8/ A=A j+(Mb+Th*H "5/ A*B*B)

" %z = gnon+Yhi*hz+NiA*B j+(Ma+Ta*H 6/ A*A*B }+(Mb+Tb*H *6/[A*B*B)
Orpuis =Yz |/ (| Yz |+ Gmax }* 100%

by Gmax = gnon+Y'h1*hz+N/{A*B j+(Ma+Ta*H "6/ (A*A*B j+(Mb+Tb*H "6/ (A*B*B)
¥z = gnon+Yh1*hz+N/(A*B y+(Ma+Ta*H *6/ A%A*B j+(Mb+Tb*H j*6/[A*B*B )
" OTpuB =¥z |/(|¥zZ|+Gmax)*100% 3HadyeHna & u B KopperTUpPYITCA
npu ealA = 1/5, eb/B = 106 cooTBETCTEEHHD No GopMynam A = 3*(AS2 —ea)
u B = 3*(B/2 — eb). B cnaraemonm N/{A*B) sHa4EHHWA A W B HE KOpPPEKTHPYIOTCA.

{* c) PacueTt no TaGnuuam P. 11. PaGudony. B. C. LWeliHEmaH

MpUMeHnTE

1711

KoaddunmenTs! 1yintenbHON 4acTy HAarpy3o0K (U1 pacueTa Ha TPeIMHOOOpa30BaHUE)

[Ton monmomBo# (pyHIaMEHTa MOXKHO 3a/1aTh TPYHTOBYIO MOAYIIKY U3 HH)KEHEPHO-T€OJIOTHYECKUX
3JIEMEHTOB, 3a/IaHHBIX MTOJIb30BaTeIeM. B ciryyae He0OXOMMOCTH MOIYIIKY MOYXHO pa3oUTh Ha
BEPXHIOK0 YaCTh U HWKHIOKO, HAIIPUMED IS CiIydasi, KOT1a 4yepe3 NOAyIIKy nmpoxoauT YI'B.

Noaywea 1] _ HepeKITI0YaTeNlb BepXHe (moaynika 1) ¥ HWKHEH 9acTH NOAYIIKHU (MTOIyIIKa 2).

rn. | — | hiw) - IT'D noaymuiku u ee TOJIIHHA.

Hombw |+ 7 o o
L — ; v Ell;‘ - Co3iaHne HECKOJIBbKIUX KOMOWHAIIMNA 3arpyKeHHUsA IJIs1 OJHOU MapKu
(1)yHJIaMeHTa. ITepen Tem kak HaxaTh KHONKY IIpuMeHMTh YCTAHOBUTE Taj0uKYy.

[K] - 3arpy3ka Hauxyamux komounammii u3 nporpammbel GIPRO — komOuHaTOp Harpys3ox,
mo3BoJIsIroIIe oToOpath u3 PCY Hauxymamme KoMOMHAIIMHY TSl pacyeTa OCHOBAHHS M CAMOTO
dbynnamenTa. UMIopt JaHHBIX U3 KOMOWHATOPA MO3BOJISET AaBTOMATHYECKH CO3/IaBATh HE TOJIBKO
HOBBIE 3arpyKEHUsI, HO M Cpa3y HOBbIC Mapku GYHAAMEHTOB, UTO YCKOPSIET MPOIIECC padOTHI B
nporpamme.

L] 3arpy3ka KOMOMHAIMI HArpy30K U3 TEKCTOBOTO daiiia.



Hamnpumep, MoxxHO niomyunB komOuHanmu Harpy3ok (PCY) B SCADe skcnioptupoBath ux B Excel,
00paboTaTh TakuM 00pazoM, 4TOOBI ObLTA CIAEAYIOIIAs TOCIEA0BATEIIBHOCTh HarPY30K B CTPOKE
tekcToBoro daiina: N, Ma, Mb, Ta, Th.

‘ ) = s Microsoft Excel - = X
i
MeHo [ FnaBHE| BcraBlc| PEBMET' dopuy | ,L'l,aHHb| PELI,EHE' Ewng [ Ha,a,cr;|'-@3

Bce~ ain~ Mpaska~ Bwg~ Boraeka~ Qopmar - Cepeuc = Jar

NE HE R & QE|VE % B-F9-

Calibri 11 - K & U EEEE-S oswi - D3
Nanenu MHCTRYME

| E1 - fe| 0 ¥

B Knural b - o x
A B - D E F

100 15 o 3| D.I
0

20 3 5 4

1
2
3
4
5
i1
Il

|
FoToso [EEEFTTNE======Cr"

Janee coxpanute ¢aiin u3 EXcel kak TekcToBbI# ¢ pa3aenutensamu Tadyssiiuu (MeHo daitn —
COXPAHHTH KaK) WM CKOMUPYHTE uepe3 Oydep oOMeHa coiepKIUMOe TaOJIUIBI U BCTABLTE B

A+ M| Knwral o Nucr2 2 Nuer3 [.:

CO3/IaHHBIN TEKCTOBBIH (aiti. B EXCel 10KHBI OBITh OTKITFOUSHO BBIJCICHHE TPAHHUIL TYCCK
JIn6o BBI MOKETE CAMOCTOSITEIIEHO B JIIOOOM TEKCTOBOM pelakTope co3uath (aiin. Daitbl He
JIOJKHBI COJiepKaTh OYKBEHHBIX 0003HaUYeHUH, TOIbKO LUGpPbI (Harpy3ku). Lludpel B TekcTOBOM
¢aiine MOTyT Takxke OBITh pa3JiesIeHbl 3anmAThiIMU. [IpoOHas yacTh Yrcia JoJHKHA OBITh OT/IENIeHa
TOUKOI1.

PaznaHbie BapuaHTHl TEKCTOBBIX (HaiiiioB :

P Kuwral.txt - Broksor

®ain Tpaeka ®@opmaT Bug Cnpaeka
100 15 o] 3 0
20 3 5 4 a
CTp 3, cTnE

P KuwraZ.txt - BrokHot

®alin Mpaeka ©opMaT Buo Cnpaeka

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

I Ctp 3, cTn

Ceitcanma (m27) | - CEICMUYECKON HArpy3KH HET.

CreamnHa: |1 - o
| J - HOMCP CKBAXXHMHBI, 110 KOTOPOH BBIYHUCIIAKOTCA I'PYHTOBBIC CJIOU I1OJ

MoA0MBOM (hyHIAMEHTA.



Pacyer Rrp no Tadauune:

leomorHa

1. Be: recmonm |
2. Hareme 1

3. Hareme 2

4. I'mioea 1

E. T'mal

6. Cyrmowrx 1

7. Cyrmowx 2 il
4 »

HaunmeHoBaHMe TUIIOB TPYHTOB JIaHO YCIIOBHO, [UId y100CTBa I10Jb30BaHMs. B nepBoii ctpoke
HaIpsIMYIO0 MO>KHO 33J1aBaTh paCY€THOE COIIPOTUBJIEHUE IPYHTA — IBOMHOM KJIMK B KOJIOHKE R, T/M2.
B ocranpubIX cTpokax 3HaueHue R Beraucisiercs no ¢opmyne CI122.13330.2011. JInsa BBoa
3HAYEHUH clienaiTe JBOMHOMN KIMK MBIIIKON B COOTBETCTBYIOLIEH stuelike. [Ipu pacuer Rrp o
TabuIle B pacyeT NpUHUMAETCS IOCUUTaHHOE 3HaueHue Rrp

R, mhal?  |Yel |Ye2 |My |Tid, vmd |Vii oed (Mg |e,ooa2|Me [k [l ah,i‘

Pacuer Rrp mo ckBa:kune:

leonorua u pacuyet Rrp

HosCTPYKTHEHAA CXeMa Cxena
CHrEaMWHbI Nogean [ 3panue ¢ rubrod cxemoi v

Jackinka Y, mim3 1.8 Arwria snanms, m .
@' rpagycel 30 BbiCOTE 20EHNA, M : hs,m: [ z %
Omnpegenente XapaKTePHCTHE [PYHTOE hef, m g
i MpoYHOCTHBIE XapaKkTEPUCTHEM TPYHTA [ C U §u ) onpegeneHsl Yrinc —
HEMDCPEACTEEHHBIMU MCNBITAHHAMK r
MNpoYHOCTHBIE XapaKTEPUCTHEN TPYHTA { C W @M ) NPHHATH No KUHCTDW”{"" Lans PYHTORELE Chok
Tabnuuam npunoxedwa "B CNZ2.13330.2011 Yef, Th3

VY nenbHbIN Bec 3achIKU Na3yx KoTioBaHa Y |” HyxHO 3ajaBaTh pu YI'B Bbllie OTMETKH MOJIOMIBEI
(GyH1aMeHTa C y4€TOM B3BEILLMBAIOLIET0 AEUCTBUS BObI U IIPU MHOTOCIIONHON OTCHINKE pa3HBIMU
TPYHTAMH 3a/1a€TCs1 CPEJHEB3BEIICHHOE 3HAUCHUE.

- noACUYET CPpCAHCB3BCIICHHOTO 3HAUYCHUA I'PYHTA 3aChIIIKU

IIpu pacuere Rrp o ckBaxxrHe HEOOXOAMMO 3a7aTh CKBaXXKUHBI — CMOTpUTE pazzein ['eonorus.



3. T'eosorus

OTmeTrn 1 YTB — ®YHAAMEHTEI CNMCOK CKEAMHH 4@%‘.— — CrBamMHa Copy
ABC. OTMETES HYNA (M) Mapka BuicoTa m| MMy6iMogdm | OTH. oTMETKE Bepxa, M| ;l 20
lu— BLL1 27 295/ 2.7 J = —
ooo
BLLZ 27 2.95/0.0 27| -
Err
IpyHToEBIE BOgsl | ELW10 27 2.85/0.0/ 2.7 | 11 |
BL13-A% 27 2.95/0.0 27
__3kenopr | _vmnopr_| | [Euns 21 2.210.0) 2.1 <
-
s B P e Mopowea o
ULV T S I S — e —— — — 1+
— THALI FPYHTOBLIX cNOEE (Habop), BCTPEYAWNXCH E CKEKHHAX Wra oaiin [THEILE] Ysb 03 wrsz_i
Ne (M3 R, T2 | Mogyne (EEe), T2 | Y1, Tim3 | @l rpagyc | Cl, TiM2| k. My n Tun |1, T/m3 | ®lrpagyc | CI, TfM2‘ UseT | Re,n,TiM2 | BeBeTpent
1| _3acuinka_ 1500 1.89 30 0 0.27| Het 1 1.89 30 0
2 |[1rs2_1 1320.0 1.89) 200 1.9 0.3|Her 5 1.89 20.0 1.9
3 (KMrzz_z 1320.0 0.82 200 1.9 0.3|Hetr 5 0.82 20.0 1.9
— Twn rpynTa (Tabnuua 43(3) nocobua k CHal 2.02.01-83
7 1) KpynHooBnomMouHeIe MOYHTHI C NECYAHBIM 3ANONHATENEM W NECYANBIE, KDOME MENKUX i NbinesaThix {2} Meckn menkne =
5 Fozpdummenra [Tyaccona
" 3) Meckn NbiNesaTbie (ManoENaxHbLIE I ENamhbie) { 4) [IECKH NbINEBATHIE (HACHIWEHHEIE BOQDI) {~ 8) Crana
' 5) MEINEBATO-MUHUCTLIE, 8 TAIKE KPYTHOOGNOMOUHBIE C NBINEBATOMUHICTLIM 2AMN0NHATENEM C NOKA3ATENEM TEKYUECTH IPYHTA WK 3anonkuTens IL <= 0.25
i~ B) MbiNeBaTO-MUHUCTSIE, 3 TAKKE KPYNHOOGNOMOYHBIE C© NBINEBATOMMUHHCTIM 3AN0NHATENEM © NOKA3ATENEM TEKYYECTH PYHTA WNK 3anonkuTenA 0.25 <L <= 0.5
" 7) NbINEBaTO-MUHNCTIE, A TAICKE KPYNHOOGNOMOYHBIE C NENEBATOMWHACTRIM 3AN0IHITENENM C NOKE3ETENEM TEKYYECTH IPYHTE Uk 3anonnwTens IL = 0.5
Ne |nyButia ot yersa w |H pocag; (Psl), /2 | Eslnpu p = 10 T/m2 [Esl npu p = 20 T2 [ Esl npu p = 30 Tim2 | a2
Cre. 1
" ABc.oTmeTra ¢ OTH.OTMETHa
Kon-so crpok: |1 ok {* Mpocagoukbie rpykTel lTana  { Mpocagoyssie rpykHTe Il TANA

Baumanne! I[J'IH KOPPCKTHOI'O pacy€Ta OCaAKU IIPpHU UCIIOJIb30BaAHUU HCKYCCTBCHHOﬁ OTCBIIIKHM HUXXC

10/101IBBI (DYHJITAMEHTA CIeAYeT COOJII0IaTh CEAYIOIee TPABUIIO:

Ecimu HNCKYCCTBCHHAs 3acChblllKa HUXKXC IMMOAOUIBEI, TO €€ 3a11aBaﬁTe BCPXHHUM CJIOEM B CKBAXXUHEC
J0 OTMCTKH HH3a ITOAO0MIBBI (I)YH,[[aMeHTa.

OTmeTrEn n ¥TB

Afc. oTMeTka HyNA (M)
0
IpYHTOBBIE BOogel |

3kcnopT | MmnopT |

MpoEepka GaHHbIX ‘

[Ipu HamWUUM rpyHTOBBIX BOJI BKIFOUYHTE (Pi1askoK. [Ipu OTCYTCTBUM IPYHTOBBIX BOJI OTMETKY YI'B
3aJlaBaiiTe HIDKE JJHA CKBXKHUHBI M OTKIIOYHTE (hrakok. [Tocne BHECEHHS] MI3MEHEHH B UCXOTHBIC
JTaHHBIE IO CKBa)KMHAM HEO0OXOJIMMO BBITIOJIHUThH MPOBEPKY UCXOJHBIX TaHHBIX. ['paduyeckoe
0TOOpaKeHHe CKBAKUHbI BO3MOKHO TOJIbKO M0CJIe IPOBEPKHU M OTCYTCTBHUS OIIMOOK B
HCXO/JHBIX JAHHBIX.

SkcnopT | - COXpaHEHHE TaHHBIX 10 T€OJOTUH, BKITFOYAsk KOOPIAUHATHI CKBKWH, B (Daii
fundgeo.fge B TekyIyto nanky ¢ pac4eTom.

_ Vmnopr_| 3arpysKa JIaHHBIX 110 Te0JI0ruu U3 daiina ¢ pacummperreM fge, BKrouas KOOpIUHATHI
ckBakuH. [lepen 3arpy3koi HEOOXOAMMO YOEIUTHCS, YTO HAOOP 0a30BBIX TOUEK B TEKYIIIEM pacyeTe
COBIIAJAeT ¢ HAOOpOM 0a30BBIX TOUEK B (aiisie pacueTa, mpyU KOTOPOM COXpaHsCs (aiti
fundgeo.fge. Bepcuu mporpaMm T0JIKHBI COBIIAIATh.




— PyHOameHTEI

Mapka BoicoTa M| FnyGuHa,m| OTH. oTMETEE BEPXA, M| =
B2 2.r 295 27 j
BLU14 1.8 2.05 1.8

BLI3 21 2.2 21

BLA 1.8 2.05 1.8

BLUS 1.2 2.05 1.8
S e = Ad

[ Mokazate omeeTky nogowes! ¥ Pucoeate rpysroEyo nogywey

Crucoxk ¢yrnameHToB ((hopMHupyeTCss aBTOMATHYECKH ), MPUHAIICKAIIUX BHIOPAHHON CKBAXKHHE.
3HauyeHus B Ta0OIUIE MOXKHO MEHSATH — IBOMHOMN KJIMK WIX KiaBuiia Enter.

— CNMCOK CKBaMMH —ﬁ

Crucok CKBayKMH. 3HAUEHUS B TaOJIMIIE MOYKHO MEHSAThH — IBOMHOM KWK WK kiaBuia Enter. [Ipu
OTCYTCTBUH I'DYHTOBBIX BOJI oTMeTKY YI'B 1 Bogoymopa 3aj1aBaiiTe HUKE JHA CKBXKUHLL [Ipu
OTCYTCTBHH BOJAOYIOPA OTMETKY BOJOVIIOPA 3aJaBalTe HUKE JHA CKBAYKUHEL.

% - xonmpoBaTk coxepxumMoe TabaMIBI B Oypep 0OMeHa (6€3 COCTaB CKBAXKKH)
&1 - BcraBuTh cozepkuMoe Tabiuibl u3 Oydhepa ooMmeHa (63 cocTaBa CKBAKKH)
- KOMIMPOBATh TEKYIIYIO CKBAKUHY

- IEPEKIIIOYUTHCS B COCTAB CKBAKUHBI

B - ynanute CKBaXUHY

— CkBamuHa B06E ﬁ-i‘-ﬂ
Cnou rpyHTa 1z Habopa TonwwuHa, MM -
Mra 200
Pra 1300
Mrar T200
Pra 300
Mras 500
Pra 1000 ;I

CocraB CKBaXHHBI. 3HAYCHUS B TaOJIMIIE MOYKHO MEHSATh — JIBOMHOW KJIMK WUIM KiiaBuina Enter. J{ms
MOCJICAHETO TPYHTOBOTO CJIOS IIPH BKJIIFOYCHHOM MPOBEPKE MOJACTUIIAIONINX CIIOCB PEKOMEHIYETCS
3a/1aBaTh OOJBIIOE 3HAYCHHE TOIIMHBI I TIPU HEOOXOJUMOCTH OTKIIIOUATh MPOBEPKY MOCIEAHETO
MOACTHJIAIOIIETO CJI0s (B MEHIO «JIOTIOTHUTEHHOY).

% - xonmpoBaTk comepkuMoe TabaHIBI B Oypep 0OMeHa
2] - BcraBuTh cogepxkumMoe TabaMIBI U3 Oydepa oOMeHa
- IEPEKITIOYUTHCS B CIIUCOK CKBKUH

B - yianuTh TEKYIIYIO CTPOKY

El - pasasmxka cTtpok



Tunel rPYHTOELIX cnoes (Habop), BCTPEYaHWMXCA B CKEEHMHHAX - - Wra daiin E% Z' --
N2 |3 R, T/m2 | Mogyne (E/Ee), T/M2 |1, T/m3 | @l rpagye | Cll, T/m2| kdh. Myaccona| Npocagka| Tun| Y1, 7/m3 | @l rpagyc | Cl, T/m2| Uget [Re,n, /M2 | BoiBeTpent
1| _3acuinka_ 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 |KMraz_z 1320.0 0.92 20,0 19 0.3| Het 5 0.92 200 19
Tun rpyHTa (Tabnuua 43(3) nocobua k CHuM 2.02.01-83
(" 1) KpynHOOBNOMOYHLIE IDYHThI C NECYAHLIM 33N0NHUTENEM W NECYAHLIE, KDOME MENKMX W NbineBaTeix  ( 2) Necku Mentue m
Kozbdemuerre [Tyaccora

" 3)Meckn noinesatkie (ManoBnasHue W Bnaxuboie) © 4) MNeckn NeNeEaTLie (HaCbIEHHbIE BOLONH)

" 8) Crana

(" 5) MbiNEBATO-TMUHUCTLIE, @ TAKKE KPYNHOOGNOMOYHLIE C NbINEBATOMMUHWCTLIM 3aN0NHHTENEM C NOKAZATENEM TEKYYECTH TPYHTA UMK 2aNoNHUTENA IL <= 0.25

(" 6) MeineSaTo-MUHUCTLIE, 8 TAKKE KPYNHOOGNOMOYHLIE C NBINEBATOMWHUCTHIM 33MN0NHUTENEM C NOKAZATENEM TEKYYECTH IPYHTA MW 3anonnuTens 0.25 < IL == 0.5

(" 7) MeinesaTo-rMUHUCTLIE, 8 TAKKE KPYNHOOGNOMOYHLIE C NBINEBATOMWHUCTLIM 33N0NHUTENEM C NOKAZATENEM TEKYYECTH IPYHTA WK 3anonHuTens IL = 0.5

- - - IEPCKI0YATC/Ib CANHUIL USMECPCHU.

HaGop rpyHTOBBIX CIIOEB, BCTPEYAIOIINXCS B TEOJIOTUIECKOM OTYETE U U3 KOTOPOTO
(bopMHpyeTCsl COCTAB CKBAYKUH.

& - xomuposath comepKUMoe TabIuIBl B Oydhep oOMeHa
2] - BcraBuTh comepxkumMoe TabaMIBI U3 Oydepa oOMeHa
B - 106aBUTH TEKYIINI TPYHTOBBIH CIIOM U3 HAOOPA B COCTAB CKBaXKHUHBI
B - yianuTh TEKYIIYIO CTPOKY
[K] - komupoBaTh cTpoKy

[B] - BCTaBUTH CKOMMPOBAHHYIO CTPOKY

IEEETNN - sarpys3ka TaHHBIX 10 reosoru (mepedens M, CKBaKUHBI)

- - pacyer Beca rpyHTa C YY€TOM B3BEIIHMBAIOIICTO JACHCTBHUS BOJIBI

&, Boiuncnenwe Y TPYHTa C y4eToM B3BelliMBAKILETO ﬂeﬁCTBHH BOAbI @

BeIYMCNEHNE YOENEHOTD BECA IPYHTE C YYETOM BIBEWNBANWEre GefcTBUA Bogel Ysb = (vs-Y'w) [ (1+€)

| * /3 7 kHAM3

KoadymumeHT MOpHUCTOCTH &;

YNenbHbIA BEC YacTHl rpyHTa Ys:

Pacuet npowzsoguTcA no dopmyne 36 nocoGua no NpoSkTHPOEAHNID

OCHOBAHMA 30aHWA W coopyseeHui (k CHuM 2.02.01-83)

Ysh =

3aHECTH B TEKYWYW CTPOKY
Tati AMUB FPYHTOELIX CAOEE

IIpu pacueme Rep no ckeéaxcume npozpamma agmomamuyecku onpeoeisem epyHmosvle ciou oo
noo0owBollL, 8bluUCTAem 3HayeHue Rep 0ns mexkyweu mapku pyHoamenma, npuHumMaem e2o 8 pacuem
U BLINOIHAECM NPOBEPKY hoOcmuaalowux cioes. Eciu ons muna epynma, komopulii Ansaemcs
OCHOBaHUem QyHoamenma, 3a0ano 6 maobauye 3Havenue R, omnuunoe om Hyns, mo npu pacueme
Rep nonyuennoe 3nauenue cpagHusaemcs ¢ 3a0aHHbIM U RPUHUMAEMCs MeHbllee 3HaveHue. JlanHoe
cpasHenue 8bINOIHACMCS MAKHCce NPU NPo8epKe NOOCMUNAIOWUX CILOES.



4. Menwo «Pa3noxuTh» 1 «OTHOLIEHHE CTOPOH)

GEEh e Pazvepel cTopod  BeToH (yb2=0.%

BeIBOAWTE PE3YNETATEI PASNOHEHWA

PaznowuTe PHT F2
PaznoxuTe Ma F3
PaznoxmTe Mb F4
OobaenTe momeHT Mb (Ma) oT P F5

BbIBOANTH pe3yabTaThl Pa3jio:KeHusl — 0TOOpaKeHre (PaKTHUECKUX HArPy30K IMOCIE BBITOTHEHHS
pasnoxeHus. OKHO TaKkKe MOXKHO BKJIFOUUTb, KIIMKHYB Ha KAPTUHKE CXEMbl HArPY30K.

Jlanee B MEHIO pa3MellleHbl KOMaH/Ibl Pa3JI0KEeHHsI HArPy30K. DTU KOMaH bl PO 1yOIMpPOBaHBI
KHOIIKaMHU U pabouuM OKHOM. J[Jist Iepexo/ia TOCTaTOYHO KIUKHYT M0 KapTUHKE CXEMbl Harpy30K:

B pesynbTare nossisercs

Cuwema \ Paznogedde b KEonyHecteo dyHAaMeHToE - 42

P e3y.Ib TATEL P30S I : p 1
Pyamament- 36 4
Nmax = 248.0 Ma a0
Nnin = 248.0

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

OKHO pa3JI0XeHHs Harpy3oKk. B Hem oToOpakaroTcst (pakTHueckue Harpy3ku Ha QyHJIaMEeHT 10cIe
BBINOJIHEHUS Pa3jIokKeHus (€CIM OHO He 3a1aHO0, TO (PaKTUUECKHUE Harpy3KU COBIAAAIOT C
3agaHHbIMK). [Ipu HaBeeHUM Kypcopa Ha KHONMKH KOMaH/l Pa3Ji0:KeHHs CPaBa B TEKCTOBOM
oxHe «MH(popmanus» nosBIAsAeTCA NOAPOOHAS CIPABKA M0 KAXKAOMY METO1Y.

JIOIIOJTHUTENBHO CIIEAyeT OTMETUTD CIEAYIOUNA MOMEHT. 1Ipyu HCIIOIB30BaHUHN METO1a PA3JI0OKEHHUS
MOMEHTOB B Harpy3ke Ha pyHIaMEHT MOSIBIISICTCS IBE BePTUKaIBHBIX cuiibl Nmax u Nmin, 1.e. 1Ba
3arpy>keHust BMecTo ojiHoro. [Ipu pacuere pa3mepoB MoAOMIBHI (pyHIaMEHTa KOMaHIaMH

"
nporpamma aBToMarudeck yautbiBaer Nmax u Nmin. I1pu BBIIOTHEHUS OCTANBHBIX PAacdeTOB
(BBICOTa CTYIICHEH, apMUPOBAHUS U MPOUee) HEOOXOMMO CO3/IaTh HOBOE 3arpyxeHue ot Nmin.
IIporpaMMa aBTOMAaTHUYECKHU MIpeAIaraeT Mojab30BaTEINIO 3TO CAENATh MOCIE 3aaHNs Pa3I0KEHUS
momenTa. Eciin OyeT 3amaBaThes pa3ioskeHust MoMeHTa Ma u Mb, To co3manue HOBOTO
3arpyxeHust oT Nmin ciieayer BBIMOJIHATH ITOCIE 3aaHus Pa3JIOKEHUsI BTOPOIO MOMEHTA, T.€.
HanpumMmep, Bbl packiaapiBaeTe Ma 1 0TKa3bIBAE€TECh OT MPEI0KEHUS IPOrpaMMbl CO3/1aTh HOBOE
3arpyxenust or Nmin, 3aTem packiiaibiBaete MoMeHT Mb 1 mociie atoro corsamnraerech Ha
HPEUIOKEHUS TPOTrPaMMBI CO3/1aTh HOBOE 3arpyxeHus ot Nmin.



Ecnu ipu packianke MoMeHTa (MOMEHTOB) HE CO3/IaTh HOBOE 3arpyKeHue, TO mporpamma oyaer
YUUTBIBATh JIJISl OCTANIBHBIX pacueToB Toabko Nmax.

Ecnu st mapku GpyHIaMeHTa Npou3BOIUTHCS TIepe3aiaHie pa3iioKEeHHsI MOMEHTOB, TO
HEOOXOIMMO yJaIsITh paHee CO3JaHHOe 3arpyxeHue ot Nmin.

HyXHO OTMETHTH IPH UCIIONIb30BaHUM (QYHKIIMH J0OaBiIeHUs MoMeHTa (+Ma/+Mb) ot
BEPTUKAJIBHOW CUJIbl U BKJIFOYEHHOW HACTPOMKE B MEHIO Jonoanumenvio — Yuumuolieamo
PA3HOHANPABIEHHOCHb MOMEHMA U 6OKO80U CUlbl TIPU 3aJIaHUU I1IeYa:

JOTIOJTHUTEIBHBIM MOMEHT Ma = P*cmMelienne (cMelieHre BIpaBo)

JOTOJHUTEIbHBI MOMEHT Mb = -P*1iedo (cMerieHre BHU3 110 [UIaHY)

[Tiredo Beera moJjokuTeIbHOE Ui Ma u otputiatenbroe st Mb anst ynporienust koia
nporpamMmbl (CMEIICHUE MTOIKOJIOHHHUKA BCET/Ia BIIPABO M BHU3 110 IUTaHY), T.K. 3TO HE CKa3bIBACTCSI
Ha pacyeTe Mo MPOYHOCTH, PA3MEPOB MOJOIIBHI U OCAJIKH.

Ecnu gakTruecky TOTMONHUTENFHBI MOMEHT IPOTHBOIIOIOKHOTO 3HaKa (CIIydau IJied ¢ IPYTUM
3HAKOM), TO CJIEyeT IPOCTO OT3EPKAIUTH 3HAKH HArPy30K Ha (yHIAMEHT B COOTBETCTBYIOLIEH
IIJIOCKOCTH, Hcmob3ys BepxHee meHio PEJJAKTUPOBAHUE.

OTHOWEHWE CTOPOH EEETpler 1Ly y =N 1=

MPOMZE0EHD
He Gonee 1 keanpaT )
v He Bonee 1.5
He fonee 2

9.9 = MAX paszmep CTOpPOHEI, M
0 = MIM pazMep cTopoHbl, M

OTHOILIEHNE CTOPOH YUUTHIBAETCS MPU NOI00PE pa3MePOB MOAOIIBEI.

MAX pa3mep €TOPOHBI, M — [10 YMOJYaHHIO MPU MOJ00PE pa3MepoB MOAOMIBBI IpOrpaMma
OrpaHUYEHa MaKCUMaJIbHBIM pa3MepoM 9.9 meTpa. Ero MoXHO CKOPpEKTHPOBATh B OOJIBILYIO UIH
MEHBIIYIO CTOPOHY. B 1emoBepcun pazmep orpaHudeH 3HaueHueM 2. 1m

MIN pa3mep cTOpOHBI, M — CTAPTOBBIMH 3HAUEHUSMHU IIPU 11000pE€ MOIOLIBHI SIBISIFOTCS] 3HAUEHUS
Amin, Bmin, 3anaBaemsbie npu peakTHpoBaHUH Mapku. C TTOMOIIBIO 3TOTO MyHKTa MEHIO MOXHO B
00JIBIIIYI0 CTOPOHY Cpa3y JJIsl BCEX MapOK CKOPPEKTHPOBATh MUMHUMAJIbHbIE CTAPTOBBIC 3HAUEHMUS.
3HavyeHue Oy/eT IPUHUMATHLCS B pacueT, €Clid pa3Mep CTOPOHBI (hyHIaMeHTa He 3apuKCUpOBaH

~

KHOIIKOM ~ Bee



5. OtpucoBka Mapku QpyHAaMeHTa

I'InaulA—A| B-B | MNogkonoHHAEK |--

Cxena \ Paznoxesne | KonvsecTeo nozuuami - 187

Ilnan — pacueT MIMTHOM YacTy TeKylero GyHaaMeHTa u MpOpUCOBKa ero Iuiana. [1pu 3amanHbix
HECKOJIBKUX KOM6I/IHaHI/I$IX HarpyskKu pacydcT IMPOU3BOAUTCA HAa TCKYLIYIO KOM6I/IHaIII/IIO, IIpu 5TOM
pasMep MOAOUIBBI U T€OMETPHUS IJTUTHON YaCTU MPUHUMAETCS C YU€TOM BCeX KOMOMHALIUN HArpy30K
(mpu BKITIOUEHHOU oniin KoHCTpynpoBaTh MOAKOJOHHUK H MJIMTHYIO YACTh C YY4€TOM BCexX
KOMOMHAIMI M0 MapKe B MeHIO JIOMOJIHUTEIBHO).

Hﬂﬂmﬂ' OT OroJIoBKA o
Iposaeneeasse 0T BETOPOE CTVOSHH .
TeomeTpua dvEIaMenTa (BapmanT 1) I
papmanr 2 | Eapmasr 3 [ EBapmasTd |
TeomeTpus dyvEIaMEATA (33M3HAAN IUTHTA) v

[epekatouaTessiMu MOJIb30BATENb MOKET 3a]1aTh PEKUM OTOOPaXKEHUs 3€J€HBIM TYHKTUPOM
OCHOBaHMS NUPaMUIbI IPOJABIMBAHKS OT ITOJKOJIOHHHKA U CTYIIEHEH. B mporpaMmMe 3a10KeHBI
YeThIpe aJropuTMa o 100pa reoMeTpuu IIMTHON YacTH pyHaaMeHTa. ['anoukoii BeIOepuTe
BapHuaHT. Bce HacTpoliky 3ar1OMUHAIOTCS MPOTrpaMMON I KayKJJ0W MapKu pyHIaMeHTa
(xoMOUHaIUN).

Mowra

ITons30BaTeNh MOKET 3a1aTb CBOIO I'€COMETPUTIO IUTUTHOM YacTH:

BeicoTa b3, mm

BeicoTa h2, nm 450
BreineT LaZ, mm go0
BuineT Lb2, nm a
BeicoTa b, mm G000
BeineT Lal, nm 1200
BreineT L1, nara 1200

Komanzga «BHecTH JaHHBbIEe MOCJIeIHET0 PacyeTa) B KOJIOHKE «3HAYeHHe) IIPOCTABIISIET JaHHbIE
nocjeHero pacuera yHnamenTa o000 Mapku (komOuHanun) 11t Becex PCY Tekymieit Mapku
(dbyHIaMeHTa , T.€. BBl MOXKETE OTPEJaKTUPOBATh PE3yJIbTaT padOThI MPOTPAMMBI HIIH «C HYJIS»
3a0UTh CBOM 3HaUCHUS. Bce HACTPOWKY U 3HAYEHUS 3aIIOMHHAIOTCS ITPOTPAMMOM [T KX IO
Mapku pyHaamenTa (komOuHanmu). Eciiu pu pacuere GpyHaaMeHTa 3a1aHbl JOTIOTHUTEIHHBIC
pPaBHOMEPHO pacmpeIelICHHbIE MOIe3HbIe HAarpy3ku quml...qn4, To mpu pacuere pyHIaMEHTa C



3aJJaHHOM TeOMEeTPHEH ITUTH HadadbHbIe (MHHIUMAILHBIC) pa3MephI MOAOIIBEI HEOOXOIUMO 32/1aTh
pacyeTHBIMHU ((HDaKTUISCKUMH ), T.K. IPH 3aJaHHOW T€OMETPHUH TUTUTHI COOP HArpy30K Ha yCTYIIbI
¢dbyngamenTa ot ul...qm4 Gosiee TOUHBIN, CIEAOBATEIBLHO Pa3Mep MOAOIIBBI MOKET ObITh MEHbIIIE —
CMOTPUTE pa3ziesl YUeT JIOTOJTHUTEIbHBIX HArPY30K.

A
- KOMMPOBAaTh JIaHHbBIE TAaOIUIIBI B Oydep oOMeHa mporpaMmbl

S

all
- BCTaBUTH B TabnuIly naHHbIe 13 Oydepa odmena nporpammsl. [lpu Heckonbkux PCY mo

TeKyIlel Mapke ¢pyH1aMeHTa IaHHbIe KOMUPYIOTCA aBToMarnyecku i Becex PCY.

MNnaH | A-A| B-B | I1nn|mnmn||u:| Nnuta |-

Cxewna | Paznomesne | KonwsecTEo nozvunid - 187
20

1l
T 00

450
BRI - -

A-A — pacueT MIMTHOI yacTu TeKyllero (yHaaMeHTa 1 IPopHCcoBKa ero paspesza A-A. [lpu
3aJIaHHBIX HECKOJBKUX KOMOMHAIIMSAX HArpy3KH pacyeT MPOU3BOIUTCS Ha TEKYIIYI0 KOMOMHAIINIO,
IIPU ATOM pa3Mep MOJOLIBBI M T€OMETPUs TUNIMTHON YacTU MPUHUMAETCS C yU€TOM BCeX KOMOMHAIMH
Harpy3ok (mpH BKIo4eHHOHU onuuu KoHeTpyupoBaTh NOAKOJIOHHUK M IJIMTHYIO YacTh €
y4eTOM BceX KOMOWHAIMIA 10 MapKe B MEHIO J[OMOTHUTEIBHO).

NMnaxH | A-A| B-B | ﬂunxmlnnnux| MnuTa |-

Cxema \ Paznoxeswe | KonvsecTeo nozuumd - 187
I=

14
| - e

450
B - -

12,441

B-B — pacuer miauTHON yacTu Tekyuiero ¢GyH1aMeHTa U MpopucoBKa ero paspesa B-B. [Ipu
3aJJaHHBIX HECKOJIBKMX KOMOMHAIMAX HArPy3KH pacueT MPOU3BOAMTCS Ha TEKYL[YI0 KOMOWHAIIHIO,
IIPU ATOM pa3Mep MOJOLIBBI M TEOMETPUS INIUTHOM YacTH MPUHUMAETCS ¢ y4ETOM BCEX KOMOMHALUI
Harpys3ok (1pu BKI0YeHHOU onuny KoHCTpyHpoBaTh MOAKOJIOHHMK U INIMTHYIO YAaCTh € Y4€TOM
BCeX KOMOMHAIMI M0 MapKe B McHIO /[0MOJIHUTEIBHO).



I'Inm-llA-A| B-B | I'Ia,q,xamuunxl Mnwuta | Ock |

Cxewna ' Paznomenme | KonusecTeo nozmund - 211

/ 428 no Zum.

w. 37T

A28 no dum.
w377

IToaKoeJIOHHMK — TIOJHBI pacueT TeKymero pyHaaMeHTa u rpaguueckoe 0ToopakeHue
pe3yIbTaTOB apPMHPOBAHMUS MTOIKOJIOHHHUKA ( C yUETOM BCeX KOMOMHALUIA, €CIIM BKJIIOYCHA
Hactpoiika meHto JJOIIOJIHUTEJIBHO- KOHCTPYHUPOBATD ITOJJKOJIOHHUK U IVIMTHY IO
YACTb C YYETOM BCEX KOMBUHAIIUN T10 MAPKE).

Buumanmne! Ilociie BoinmosiHeHust KOMaHa A-A uiu B-B 00HyIs110TCS1 pe3y/ibTaThl
apMHPOBAHMSA MOAKOJOHHHKA.



6. PexxuM noucka HeMTPAJIbLHON OCH JJIsl TPYNIIBI CHJI

Cxema W Paznokede \ KonvHecteo gyHgaMerToEs -

-G00,G00 |
|

| M

S EEERIEEE —
|
|

-G00,-G00 |

PexxnM noncka HEUTpaIbHBIX OCEH JJIA IPYIIIBI COCPEAOTOYEHHBIX CUIl. Eciu Bce BEpTUKaIbHBIE
CHUJIBI ITIOCTOSIHHBI, TO /111 KOHKPETHOI'O COUYETAHMS CHJI MOXKHO HAMTH MOJIOKEHUE OCEH,
OTHOCHUTEIILHO KOTOPBIX CyMMa MOMEHTOB B 000MX HaIlpaBJICHUsX Oyner HyleBoi. [Ipuaumas
HalJEHHbIE OCH 32 OCb CHMMETpHUH (pyHIaMeHTa HET HEOOXOAUMOCTH YUYUTHIBATH MOMEHTHI OT
CMELICHUS BEPTUKAIBHBIX CHJI OTHOCUTENIBHO 3TUX ocell. [lomb30BaTento 1ocTaTouHo
CaMOCTOSITENFHO (Kak eMy yaoOHel) BBIOpaTh Jr00YI0 TOUKY U MPUHSATH ee 3a koopauHaty (0,0) u
3a/1aTh KOOPAMHATHI CUJI M KX 3HAUYEHUSI OTHOCUTENIBHO HYJIEBOU TOUKH. [lociie BhITTOIHEHHS
pacyera nporpaMma roka3bIBaeT MOJIOKEHUE HAalJEHHBIX HEUTpalbHbIX oceil. Ha pucyHnke Huxe 3a
HYJIEBYIO TOUKY npuHsATa cuiia Nel. BeruuciieHHOe 1onoxkeHre HeUTpaabHOU TOUKH (IIepecedeHue
HeWTpanbHbIX oceil) — (346.552,307.759) . I3MeHUTh AaHHbBIE 110 HArpy3Ke — IBOWHOW KIIMK Ha
SIYEMKE MBIIIKOMN. J[aHHBIM PEKUMOM CIIETYET MOJIb30BATHCS TOJIBKO €CJIM HATPY3KHU HE MEHSIOT
CBOMX 3HAYeHHH (OTCYTCTBYIOT Apyrue KOMOMHAIIMM HATPY30K BEPTUKAIBHBIX CHII), TaK KaK MPH
Pa3HBIX 3HAYEHUSX TOJIOKEHHE HEUTPATLHOM OCH Pa3IUYHO).

He | F | X | ¥

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

ﬁ

-350,550 |

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

34655

HTOT

- IIOACYET JUIS 3aJaHHOM TOYKM CYMMAapHOIO MOMEHTA U CYMMAapHO! BEPTUKAJIBHON CUJIBI OT
3aJaHHOM TPYIIIbI CUJT



7. MeH1 «/l0MOJTHUTEIBHO»

0.1 - NpoueHT apMuposaHuA NogronoHHrKa (I-nponsecnsHo)

0.1 - MpoueHT apMupoBaHUA NAKTHOR YacTk (I-nporsscnbHo)

3620 - ConpotueneHne apmartypel Rsc (kr/cm)
3620 - ConpotueneHne apmartypel Rs (kr/cm2)

4080 - ConpotueneHne apmartypel Rs,ser (kr/cm)
1.13/1.15/1.13/1.15 - KoadpruneHTsl NPUENAEHNA PACYETHOR Harpy3kn K Hopmatrnedoi (P/M/T/Tones.)
1.0 - MAX pgonyctiumblid Koz rUmMedT NCNons30EaHUA

300 - MUHWMANEHAA BEICOTA TRETEER CTYMEHH, MM
300 - MUHWMANEHEA BEICOTA BTORCH CTYNEHW, MM

300 - MUHWMANEHAA BEICOTA HWAKHER CTYMEHMW, MM

150 - War nsmeHEHNA BEICOTEI CTYNEHK (Npr nobope), M

300 - War nsmeHeHnA pasmepa NoACLIEL! (NpW nogbope], mm

35 - PaccToAHWE 40 GCH CTEXKHER apMaTypel B nogkoncHHuKE (1), Mm

70 - PaccToAHWe 40 GCH CTEKHER apMaTypel B nogowwee (a2), Mm

Bcerga apmunpoeate NoAKONOHHKE (MCKNHOYETE BETOHHBIE CEYEHKA]

BHELEHTPEHHO CKATEIR NOAKCNOHHWE NPOBEPATE H3 YMCTEIA M3rMB

400,400 - War apmaTypel B NogKCNoHHWKE No rpadn A7B, mm

200 - War apmatypel B NAWTHSA HacTy, MM
20/12 - MakcumaneHo 40Ny CcTHMEIR MaMETD 3pMaTYPEl B NOACLIEE / MUHHMANEHEIR AMaMETD B NOAKCNCHHUKE, MM

BeINCAHATE NPOEEPKY HA NONEPEYHYHD CHTY

<] <]

BeINCAHATE NpOBEPKY HE NPOJAENNEAHNE

BeInoAHWTE pacHeT TEKYLLER MapKK C OTYETOM (apMUPOBAHNME HA TEKYLLIEE JAKPYHEHNE) Ctri+A
B oT4eT BrAHOYWTE ToABKD Nogbop (NpoBepky) pasMepoE NoACLUBE!

MpocmoTp oTYETE NO PAcYHETY CCAAKM M KpeHa TekyLeld Mapk dyHAaMeHTa Ctrl+5
ABTOMATMHECKN 400aENATE MOMEHT OT CMELLIEHNA NOAKCACHHWKS (NP BEOAE CMELLIEHIA)

BeinonHATe Tpebosanne 5.6.27 CM22.13330.2011 (Pmin/Prax>=0.25, Prin>0) ana R<150xa

[<][<]

BeInoAHATE NpoEEpKY NOACTUAAMILLNK CNOER Ctrl+W

He BeinoaHATE NPOBEQEY NOCAEGHErD NOLCTUNSHILLLEND CNOA

KoHcTpypoBaTe NOAKCACHHWE W MAKTHYH YacTe C YYETOM BCEX KoMEBMHALKMA No Mapke Ctrl+0Q

[<]

MpocmoTp pacyera 3HadeHna Yy 4nA TekyLel Mapkn dyHAIMEHTE
1000 1/m2 - MAK gonycTimoe 3HadeHne Rrp npu pacyeTe no ckeaxnHe

¥UMTEIEATE Pa3HOHANPABNEHHOCTE MOMEHTE W BOKOBCH CUNBl

B meHro ((I[OHOJIHI/ITCJ'IBHO» IIOJIB30BATCJIb MOXKET 3a1aTh :

- mpeodyemulil MUHUMATILHBLIL NPOUEHN APMUPOCAHUSA .

HyneBoe 3HaueHne — He KOHTpOIMPOBaTh. [Ipyu 3a7aHHOM HYJIEBOM 3HAYEHUU JJISl IOJIKOJIOHHUKA
IuaMeTp IpuHUMaeTcs He MeHee 12mm. [lapameTp 3anoMuHaeTcs s Kax10i Mapku
WHIUBUAYAIBHO. J{J151 MOJKOJIOHHMKA POIEHT apMUPOBAHUS IPUHUMAETCS O IO CTEPKHEH,
PAacIoNIOKEHHBIX MO0 OIHON paboyei rpaHu I KaX10T0 HallPaBICHHUS.

- conpomuenenue apmamypol

- KO (hpuyuenm npueedenusn pacuemuoii Hazpy3Ku K HOPMaAMUHOI
Hcnonp3yeTcst pu pacyeTe OCHOBaHUS U PyHIaMEHTA MO0 BTOPOU TPYIIIE MPEACTbHBIX COCTOSHUM.



3HaueHue 3alIOMMHAETCS MHANBUAYAIBHO 1718 Kaxaoro PCY.

- MAX oonycmumbtii KoI(hpuyuenm ucnonv3osanus
[Tpu moxbope pa3MepoB MOJOUIBBI, TEOMETPUH TNTUTHOMN YacTH U apMUPOBaHUs (HyHIAMEHTOB
IporpaMMa CpaBHHMBAET MOJIYYCHHBIH K03(). UCIIOIB30BaHUS C 33JaHHBIM M10JIb30BaTENIEM, €CIIU OH
IIPEBBILIAET 3a/laHHBIN TPOrpaMMa NPUHUMAET NOJyUYEHHBIM PE3yabTaT Kak
HEYJIOBJIETBOPUTEIIbHBIN, JaKe €CIIM MOJyUYEeHHBIH KO3(). UCIOIb30BaHMs MEHbIIIE eIUMHUIIbL. B
pacyeT MpUHUMAIOTCSI BAPHAHTHI (DYHJAMEHTOB, ITPH KOTOPBIX KOA(]. UCTIOIb30BAHUS HE
MIPEBBIIIAIOT 33JaHHbIN. McKItoueHune:

1) C: - npoBepka o KOCBCHHOMY apMHPOBAHHIO

2) N: - mpoBepka o MPOYHOCTH MOAKOJIOHHHUKA Ha BHELICHTPEHHOE CXKATHE

3) Q: - mpoBepKa 1o MONEPEYHOI CHIIe MMOIKOJIOHHHUKA
VYkazaHHble KO3(]. ABIIAIOTCA UCKIIOYEHHEM, T.K. IporpaMma He MoJI0UpaeT pa3mMepbl
MIOJIKOJIOHHUKA, a OEpeT B pacueT pa3Mepsl, 33JaHHbIC TI0JIb30BATEIIEM.
Ecnu none3oBarens nposepseT GyHIaMEHT ¢ (PUKCUPOBAHHBIM Pa3MEpPOM TOJIOMIBHI HIIN
(UKCUPOBAHHOI reOMETpHUEH IIIMTHOW YaCTH, TO B CIIydae, €CJIM NOTYICHHBIH KO(. NCIIOIB30BAHUS
Oyzet Oombllle 3aIaHHOTO MPOTrpamMma MOKaKET KPACHBIM LIBETOM, UTO PE3YJIbTaT
HEYJIOBJIIETBOPUTEIbHBIN, XOTS MOJYyYEHHBIN KOA(}. UCIIOJIb30BAHUS MOXKET ObITh MEHBIIE €TUHUIIBL.
[Tpu popmupoBaHuU OTYETA B IPOBEPKAX, II€ KOA(. UCIOIH30BAHUS MEHbIIIE €AUHUILIBI, HO OOJIbIIIE
MAX 3aaHHOTO B OTUETE BBIJAETCSI COOOIIEHUE O HEYAOBIETBOPUTEIILHOM PE3YJIbTaTe.

[{BeToBOE M300pakeHne Mpu K03(. UCTIOTH30BAHUS
K <= 0.9 — 3enensrit

K <=1 — xxenTsrit

K > 1 - xpacHbIit

K > K(3anannslii) - kpacHbII

- MURUMAIbHOE (cmapmoeoe) 3HA4YeHue 6vicomobl cmyneueﬁ npu HOI[60pC IUTUTHOM YacTH.
HapaMeTp 3alIOMHHACTCS JJI KaKI0H MapKu UHAUBUAYAJIBHO.

- 3Hauenue uiaza (Ha CKOJIbKO YBEIIMYMBAThH BBICOTY CTYIIEHU U pa3Mep MOJIOIMIBHI MpU
HEY/I0OBJIETBOPUTEIHLHOM pE3yJIbTaTe) MPHU MOAOO0PE BHICOTHI CTYIIEHEW U pa3Mepa MO 0IIBEI

- HECKOJIbKO RYHKmMO06 no apmuposanuio l[)yudamenma, TAC Bbl MOKECTC OIrpaHUYUTDH

MaKCUMaJIbHO 0ORyCHUMbBLIL Ouamemp 6 nooouiee (TOIbKO MPpU oA00pe, IPH MPOBEPKE 3aJaHHOU
re€OMETPUHU TUTUTHON YaCcTH OTPaHUYEHHE UTHOPUPYETCs ). 3a PEAKUM HCKITIOUYEHHUEM TIPpU Moa00pe
BO3MOJKHO He coOtoienne orpanndeHust mo MAX nomyctumomy nuametpy. [lapamerp
3allOMHMHAETCs ISl KaKJI0M MapKy WHIUBUYaJIbHO.

MUHUMATILHO 0ONYCIMUMBLIL Ouamemp 6 NOOKOJIOHHUKeE - TApAMETP 3alIOMUHAETCS AJIs KaXKI0U
MapKu MHAWBUAYAJIBHO.

- gcec0a apmupoeamsp NOOKOJOHHUK (UCKIIOUaAmb OemoHnHble ce4eHus) — €CIV B pe3yJibTaTe
pacuera 6€TOHHOE CEUeHHEe HECET Harpy3Ky 0e3 apMaTyphl, TO MPOrpaMMa BCe PaBHO YCTAHOBUT
apMartypy 1o 3aIJaHHOMY MOMEHTY C YY€TOM 33a/IaHHOTO MPOIEHTA apMHUPOBaHus. Taxxe st
MIPOCMOTPA APMUPOBAHUS MMOAKOIOHHUKA M BKIFOUEHHUSI PUCYHKA B OTUYET 3Ta OMIIUS JOKHA OBITh
BKJIIOUECHA.

- 6HEUEHMPEHHOCHCAMBLIL HOOKONOHHUK RPOGEPAMb HA U32UO — TP BKIIIOUYEHHOM HACcTpoOiiKe
BHEIICHTPEHHOC)KATHIH MOAKOJIOHHHUK OyJEeT MPOBEPEH Kak n3rudaemblii aaeMeHT (0e3 yuera
BEPTUKAIBHON CKUMAIOIICH CHJIBI).

- 6bINOJIHAMb NPOGEPKY HA NONEPeUHYI0 CUJly TIPU pacdeTe INIMTHOMN YacTH (HaJu4ue TrajJouku
BKJIFOYAET BBIMOJIHEHUE TPOBEPKH)



- 6bINOJIHAMY NPOGEPKY HA NPOOAIUEAHUe TIPU PACUETE IUIUTHON YacTH (HaJIU4Ue TalOuKH
BKJIFOYAET BBIMOJIHEHUE ITPOBEPKH )

- agmomamuueckoe 000asieHue 0ONOIHUMENbHO20 MOMEHMA 0T CMEIIEHUS N10IKOJIOHHHUKA
(cOOTBETCTBEHHO OT CMEIICHHUS BEPTUKAIBHOM HArpy3Kku). [Ipu BBO/Ie CMEIIEHHS IPU BKJIFOYSHHON
OMIIUH MPOrpaMMa aBTOMATHUYECKU YUYUTHIBAET AOMOIHUTEIbHBIA MOMEHT. Eciin cMelienust 3a1aHbl
710 BKJIFOUEHUS OIIIUU, TO IO HUM JOTIOJIHUTEIbHBII MOMEHT HE YUUTHIBACTCS, ISl €T0 yueTra
HE00X0IMMO BOCIIOJIb30BaTHCS PEIKUMOM Pa3JI0KEHUSI HArPy30K HIIM TOBTOPHO 33]1aTh CMEIIICHHE

- ébinonnenue mpeodosanusn nynkma 5.5.27 CI1 50-101-2004 myist rpyaToB ¢ R<151/M2 (Hanuuue
TaJIOYKH BKJTFOYAET BBITIOJTHEHUE TIPOBEPKH )

- pérxicum npoeepKu nodcmwmromux ciloee

HpOBepKa MNOoACTUIIAOIINUX CJIOCB IMPU BKIIFOYCHHOM pacdCTC OCaJIKU BBIITOJIHACTCS TOJIBKO Ha
FHY6I/IHy C)KMMaeMou TOJIIIH, €CIIN PACUYCT OCAAKHU OTKIIFOYUCH, TO BBIIIOJHACTCA IIPOBEPKA BCCX
OACTHUIIAOIIMNX CIIOCB.

- yuem écex KOMOUHAYUI HAZPY30K 0J13 paccuumaoléaemoi mapku gynoamenma. llpu
BKJIFOUEHHOM OII[MH IIPOrpaMMa o I0MpaeT pa3Mep MOIOIIBbI M FTEOMETPHUIO IUTMTHOM YacTH C
y4eToM BceX KoMOMHAuid. [1pu OTKITIFOUEHHOM OIIUYU pacyeT MPOU3BOIUTCS TOIHKO HA OJHY
(TeKylIyr0 KOMOHMHAIHUIO).

- npocmomp 3nauenusn Yu 013 mexkyujeil Mapku hynoamenma

CpenHeB3BelnieHHOE 3HAaYCHUE YIEIHHOTO Beca IPyHTa Y4 OT OTMETKHU MOJOMIBHI (DyHIaMEHTa 10
YEpHOBOM OTMETKH 3eMJIH (10 OTKOIKH KOTJIOBAaHA) BBIYUCIIAETCS MIPOrPaMMOil aBTOMAaTHYECKH.
JlaHHBIN MYHKT MEHIO TTOKa3bIBAET MOJIH30BATEII0 TAOIHILy TTojicueTa 3HaueHus Yu. JlanHoe
3HaUYE€HHME UCTIOIB3YETCS ISl pacyeTa OCa KU U MPU MPOBEPKE MOJICTUIIAOIINX CIOEB.

- MAX oonycmumoe 3uauenue Rep

IIpu pacuere Rrp o ckBakuHe Bbl MOXeTe orpaHnduTh MAX BO3MOXKHOE 3HAUEHUE, T.€. €CIIU B
pe3yibTare BIYMCIeHUH noinydeHo Rrp npessimatoniee MAX 3aaHHOe, B pacyeT OyJeT IPUHATO
3agaHHoe MAX nonmycTuMoe 3HaueHre. 3HaueHHe 3allOMUHAeTCs 11 KaX /10l MapKH.

- Yuem pasnonanpasenennocmu momenma u 60k060ii cuivt

ITpu pacuere pyHaaMeHTa 3a1aHHbIe 3HaUeHUsI MOMeHTa (M) u 6okoBoit cuisl (T) mpuHUMaroTCs
BCET/a ICHCTBYIOMIMMH B OJJTHOM HaIlpaBlieHHH. Eci HanpaBiIeHns pa3IudHbl, TO IS y4eTa
Pa3HOHANPABJIEHHOCTH CIIEAyeT UCTOIb30BaTh 3HAK MUHYC M BKJIIOYHMTH JaHHYIO0 HAacTpoiKy. Kakoe
HaTpaBJICHUE SIBIISIETCS MTOJIOKUTEIILHBIM, a KAKO€ OTPUIIATETTLHOE MOKHO TIOCMOTPETH B JIETEH/IC B
OKHE 3aJJaHMs JONOJHUTENbHBIX HArPY30K Ha (yHIamMeHnT. HacTpoiika 3anoMuHaeTcst JUIst KaKaoh
Mapku pyHIaMEHTa.

Hy»XHO OTMETHTB y4yeT 3HaKOB B POrpaMMe HEOOXOIUM TOJIBKO IS MIPABUIBHOTO BBIYUCICHHUS
CYMMapHOTO MOMEHTA MPHJIOKEHHOTO K (PyHIaMEHTY:

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

T*h+M - ¢ yueTom pa3HOHAIPABICHHOCTH

[Tocse BbIUMCIIEHUS UTOTOBOI'O MOMEHTA (C YU€TOM JONOJHUTENbHBIX HATPY30K HA YCTYIIBI
dbyHIaMeHTa) IpH pacdyeTe pa3MepoB TOJIONIBHI HAIIPABIIEHNE MOMEHTA IPHHUMAETCS BCET 1A BIOJIb
CTOPOHBI A MpaBo U OT ce0st B10JIb CTOpOHBI B. bonbmunii BeuleT MIMTHO yacTu Bceraa
paccuutbiBaeTcss HAa MAX kpaeBoe HanpspkeHue. [Ipu BKIFOUEeHHON HAacCTpOMKe nepes MMEHEM
Mapku (pyHIaMeHTa B TaOJIUIe OTOOPaKaeTCsi CHMBOI +.




8. KoxppuumneHThl HCIOIb30BAHUS

Ko3gduumeHTsl HCIOJIB30BAHKS :

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

KosthHUHEeHTE HCNONEIOBAHHWA

Brm: 0.0 c027 Am: 0.0

Brn: 0.0 H:013 Anpg: 0.0

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

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

A3 00 Ta: 0,00 Af: 0D

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

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

C — MecTHast TPOYHOCTH TIOJIKOJIOHHUKA

N — IpOYHOCTH MOAKOJIOHHUKA Ha BHEIIEHTPEHHOE CxKaThe (PaCTsHKEHNUE)

Q — IPOYHOCTH TOJIKOJIOHHUKA TIPH OTCYTCTBUH PACUCTHOM MOMIEPEUHON apMaTyphl
AS — TI0IIab CEUEHUs apMaTyphl

T — o TpemuHe (MPOIOJKUTEIIEHOE PACKPBITHE)

Tk — mo TpemmHe (KpaTKOBPEMEHHOE PACKPHITHE)

[IP — nmponaBninBanue

R — nposepka Rrp no 1-oit u 2-oi rpynmne I[1C

M — TpOYHOCTH TUIMTHON YAaCTH 1O U3THOAIOIIEMY MOMEHTY (HUKHSIS CETKA)

M — npoYHOCTH MINTHON YaCTH O U3TUOAIOIIEMY MOMEHTY (OETOHHOE CeUeHHEe Ha OOPATHBII
MOMEHT)

CT - CTOMMOCTB CTPOHUTENLCTBA B THIC. PYO.

KoadduunenTs! cnonb3oBaHus 1Mo TpedyeMoil JTMHEe aHKEPOBKH apMaTypHI :

Baoz: 0.0 A 0.0

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

A3: 00 A 00

JUJ11 HUKHETO CeYeHUs! MMOAKOJIOHHMKA :

A — aHKepOBKa apMaTypbl OJIKOJIOHHUKA 110 TPaHU A B MOJKOJIOHHHUK
Anj — aHKepOBKa apMaTyphl OJIKOJIOHHUKA 10 TPAaHU A B IJTUTHYIO YaCTh
Brnn — aHkepoBKa apMaTypsl IOAKOJIOHHHKA IO TPaHu B B MOAKOIOHHUK



Bog — AHKCPOBKA apMaTyphbl IMOJKOJIOHHHUKA I10 I'paHA BB IJIMTHYIO 4aCThb

st ceuennii mmuTHOM yactu 1-1...6-6:
Al...A6 — ankepoBKa apMaTyphl IUIMTHOW YaCTH OT YKa3aHHBIX PACUETHBIX CEUECHUU IJIMTHOM 4acTu
(dbyHIIaMeHTa B CTOPOHY Kpasi ITO/I0MIBHI.

Pacuer TpeOyemoii anuHbl akepoBku mpousBoautcs mo CI163.13330.2012 dopmynsr 10.1...10.3.
[Ipu pacuere NpUHATO ApMUPOBAHUE FOPSAYEKATAHON U TEPMOMEXAHUYECKH YIIPOUHEHHON
apMarypoii mepuoandeckoro npoduis (kaaccoB A300, A400 u A500).

KoadduunenTs! ucrnonp30BaHus 1Mo TpeOyeMoii JUIMHE aHKEPOBKH apMaTyphl SBISIFOTCS
MH(OPMAIIMOHHBIMY IS TI0JIB30BATEINS M HE BIHSIIOT HAa pacdeT caMoro yHIaMeHTa M OCHOBAHUS
(BBIOOD TIPOTPaMMOil OKOHYATETILHOTO BapUAHTA).

KoaddummeHTs! HCmob30BaHus 0TOOPAXKAIOTCS C yUEeTOM (PaKTHUECKH MTOA00paHHOIN apMaTypsl ¢
y4eTOM BceX KOMOMHALUH 10 3arpyKeHUsIM (€CIH BKJIIOUEHA HACTPOHKa MEHIO
JOITOJIHUTEJIBHO- KOHCTPYHUPOBATD ITOAKOJIOHHUK U TNIMTHYIO YACTH C
YYETOM BCEX KOMBHUHAIIMM 110 MAPKE).

9. KocBenHoe apMHpPOBaHHE MOAKOJOHHHKA

Cemia we Tpebyeten |- pacyeT Ha KOCBEHHOE apMHUPOBAaHUE MMOJKOJIOHHHUKA!

% HoceeHHoe dpMHPOBAHHWE OMONMOBKA

WcxogHeie gaHHble —— ——— ~Cxema

Oronoeok X (MMm):
Oronosok Y (Mm):
MnacTiHa X (MmM); _
MnactiHa Y (M) _

(o= =l 3501 100100  |IIELLD: m

Harpyzka :

PezynbTtatel pacyeTa
PacyeTHan nnowanb :
Ab,max = 1000 x 500 = 500000 wmm2

PacyeTHoe COnpoTHENeHne DeToHa :
Rbjoc = 810,745 1im2

MAX oonycTMMan Harpy3Ka :
N=243223 1

CeTka He TpedyeTcA

10. Men1o «TpemuHb»

Kpyrnas nogowsa Ocagka Ceficvmka Cxema  [Momows

0.4 (MM) - DonNyCTMMERA WMPWHA HENPOAOMAMTENBHOMO PACKPBITHA
0.3 (MM} - DonycTMMaA WMPKMHA NPOACIHKMTENBHOMD PACKPEITHA

v BINOMHATE PECYET HA TPEWMHOOBpas0EaHIE

BeiNonHATE pac-eT Ha TpewmHoobpasosaHie Ha ocoboe coveTanme (cefcmmia)



11. Men1o «CeiicMuka u YpoBeHb» u Pejakruposanue

rue pacuetel  Ocagka | Ceficmnka, ¥poseHs | Cxema  Pepaktwposadne  [Nomows || =

mMeHee 7 Gannoe

7 Bannos
8 Bannos

9 Bannoe

[pYHT HENOCPEACTEEHHD NOA NOADLIBOA dyHAamMeHTa | KaTeropum no cefcMuYecknm cecicteam (no CI 14.13330)
[ pyHT HENOCPEACTEEHHD NoA NoAoWESid dyHaaMenTa |l kaTeropun no cecmuyecknm cecicteam (no CM 14.13330)

[pyHT HenocpeacTEERHD Nog nogoweei dyHgamenTa lll katercpun no cefickundecknm ceoficteam (no CN 14.13330)

Coopy#eHne | ypOEHA OTBECTEEHHOCTM
Coopyxenne |l ypoBHA OTBECTBEHHOCTK
Coopysenne |l ypoBHA OTEECTEEHHOCTH

Cnpaexa

MoaowEea $yHAEMEHTE C NOBLILLEHHOH LIEPOXDEATOCTEH
0 - Koz duumedT TpeHnA NogoLwesl No ccHosannio (0 - NpUHATE aBETOMATHYECKH)

ApToMaTMUECKW AcBaEnATE BOKOBYHD CUNY OT NOAE3HON NPWU NPOBEPKE HA CABWM

He yuuTeieate npu noabope pasmepa Nogowesl B naade Ha Gmax ocofoe codetanne (ceficmmiy)

bannel 3amaroTcs A mIomaaKku CTPOUTCIIbCTBA.
ypOBeHL OTBCTCTBCHHOCTH 3aIIOMHWHACTCsA nporpaMMoﬁ JUISL KasK10M MapKu (bYHI[aMCHTa.

He yuumuvieams npu noodope pazmepa nooouiést ¢ nnane na Gmax ocoboe couemanue — B
cllydae BKIIOUCHHOW HACTPOWKHU HPH 1OI00pE MOJIOUIBBI €CIIN HAarpy3Ka sSBISIETCSl 0cO00i
(ceficmuKa), TO He OyAeT MPOBEPATHCS BHITOIHUMOCTD CIEAYIOUINX TPEOOBAHUH :

1) Gmax (kpaeBoe) <= 1.2 Rrp (Il rpymma IIC)

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

3) Gepennee <=Rrp (Il rpynma I1C)

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

[TporpaMma OyaeT IPOBEPSTH TOJIBKO JAOMYCTUMbII OTPBIB U HECYLIYIO CIIOCOOHOCTH 0cHOBaHUS ( |
TpyIIna MpeaebHBIX COCTOSHUH ).

IIpu pacuere GyvHIAMEHTA B VCJIOBUAX CeCMUKHU pacuersl o || rpynme siBasgorcs
He00sA3aTeJLHBLIMH, OATOMY PH BKJIIOYEHHOW HACTPOHKE HE00X0IMMO TOMHMO 0COOBLIX
COYETAHMII 321aBATH B KOMOMHATOPHKY HAKPY3KH 0€3 0c000ro coueTanus.




¥poeene Cxema | Pegaktwposanwe | [Momowe I

OELwan none3Han Harpyska qn
Merog pacueta yrncecre Gmax v oTpeiEa nogowesl (npu Mb = 0, Ma = )

YMHOXWTE Ha KO3QBUUMEHT 3HAYEHNA HATPY30K TEKYLLLER Mapkyn dyHAaMEHTa
¥muoxnTe Ha (-1) sHaveHne Harpyzkn (P TexyLyed mapiw dyHaameHTa

YmHoxuTe Ha (-1) 3HaueHna Harpyzok (M, T) Tekyel mapew dyHaaMmeHTa

MAX gonycTiman ccagka

MAX gonycTimbld KpeH

MoeepHyTe Harpyzkn Ha 90 rpagycoB No YacoBOW cTpenke

MoeepHyTE Harpyskn Ha 90 rpaaycoB NPoTHE YACOBOA CTRENKN
MuUHUMANEHEIA AMAMETD B NOAKCACHHUKE, M

CTOUMOCTE MaTEPUANCE M CTPOWTENBHEX patoT

Mpuceoute no ecem mapeam 4B min = A B ¢ fpukcaunel pasmepa nojoLUEs!

CopTameHT NpUMEHAEMOIA apMaTypel No AHaMETPaM

MeH10 n03BOJIIET PENaKTUPOBATS .

- muist Bcex PCY tekymield Mapku 3HaueHUE OOIIEH MMOJIe3HOM HArpy3KH

- MeTOJ pacueTa yrioBoro Gmax 1 OTphIB MOJOLIBLI Cpa3y Ul BceX (pyHIaMEHTOB
- 3HAYEHUS HArpy30K Ha QyHIAMEHT TeKyIlIeH MapKu

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

- HampaBJICHUE HAarpy30K Ha GyHJAAMEHT TEKYIIEH MapKu

- MUHUMAJIbHBIN THaMeTp B MOJIKOJIOHHHKE I BCEX MapoK

- pacueHKH Ha CTOMMOCTh MaTe€pHajoB 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 |

0 598 833 | 1421 1666 571 | 592 | 612 | 653 | 674 | 697 | 720 | 748 | 975 | 1077] 1178] 1280]

1

2 - TPbI O 1| Be p dyHgameHTa sa 1M3

3 ol

4 [¥ YuWTbIBATE BLIBOS IPYHTA HA r DETHY'?:ECHHW Ao 3m3 |ﬂ95”3 |,EI,D1D M3 |-q"-'25"‘3 |E’D"9325”3|
s p—— 340|210 [214 | 157 128 ]
& [~ Y4WThIBATE BOACMOHIGREHNE

7

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

m10h|3lpylrra|

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

- CopraMeHT NpUMEHSIEeMOM apMaTyphl [0 TuaMeTpam

X

CopTareHT

EW g 10 12V 14 16 W 183 W
W 2V BV 2V 32V
cHT T




12. Ocanka u KpeH

OKHO HACTPOEGK pacyeTa OCaJKu M KpeHa :

= Ocagka M KpeH

[v BBINONHATE PACYET DCAZKM
[ BbINCNHATE PACYET KPEHA

[ BLINONHATE PACYET NPOCAAKH

MNogBupaTe pazmep
nogowes © y4eTom MAX
AONYCTUMBIX |

v Ocaggn [

WMAX ocagra, wmm ;@ 1200

Hopmatune
{* CHul 2.02.01-83
(™ CN 50-101-2004
" €N 22.13330.2011

TomuyuHa cnes
npn pastnere
CCHOBAHUA, M !
TonwuHa cnoea
- v
AETOMATHYECKH

YUUTHIBETE PAZYNNOTHEHNE
I¥ rpyHTa npu pazpaboTre
KOTNoBaHa (Toneko gna CM)

BoiNONHATE pACYET oCagkl
[ ukpena Ha occodoe
COYETEHME (CEACMUEE)

Mpu pacyeTe ocagrm
[~ wyuThIEETE ENUAHKE

COCEAHNE BYHOAMEHT 0B

il
= R =K1 *Hc {rnyGuna
CHMMAEMON TOMWM)

K1: |1.3

~ R =K2*h1 (zarny@neine
fyHgamMeHTa)

K2 |2
"~ R=HRmax

Rmax, m: |1

Ana rpysToe Il THna no
NpocagoyHeiM CEQICTEAM
BbINONHATE PACHET
npocagekn ot cofcBeHHoro
BECA rPYHTa HUHE
OTMETEX ¥TB

|v¥ OTofpamars B ochoBHoi TaGnnue MAX sHavysHie ocagrm

3




13. DKBUBAJIEHT KPYIJIOro (pyHIaMeHTAa

= JKBMBANEHT Kpyraoro yHoameHTa ['5_7\

PazMepbl Nnogomwesl, K

A= | | D=
B=| |

JsHecTH B Amin 1 Bmin |

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

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

B nporpamme peann3oBaH pacdeT pyHAaMeHTa ¢ KPYIJIOH B IUIaHE MOOIIBOM, HECMOTPS Ha 3TO C
MOMOIIBIO JJAHHOTO MOJYJISi MOXKHO MOA00paTh pa3Mephl MPSIMOYTOIbHOI MO/I0IIBEI €

XapaKTepUCTHKaMHU (IIJIOL[a/1b U MOMEHT CONPOTHUBIICHNUS) pAaBHBIMHU XapaKTEpPUCTUKAM KpYTion
MOZOIIBHI 33JaHHOTO JUAMETPA.



14. Cxema pacnosoxenusi pyHaaMeHTOB

= Cxema pacnionoxenma diyHAaMEHTOR E]|
E BEE EEB = [ I ”

S Hes

8

|
&l
|

3a1aB Ha cXeMe CKBa)XKUHBI U (PYH/IaMEHTHI I0JIb30BaTENIb MOXKET aBTOMAaTHU3UPOBATh pacyeT
Pa3HOCTH OCa/IOK Ui 3aJaHHOU rpyninbl GyHIaMeHTOB. Takke mporpamma mo3BoJser:
1) aBTOMATHYECKH OMPEICIUTh OIMKANIIYIO CKBOKUHY ISl KXKI0i Mapku QyHIaMEHTa 1
MIPUCBOUTH €€ MapKe JUIsl pacuera
2) TOCTPOHMTH TOPU3OHTAIBHBIN Pa3pe3 U BEPTHKAJIBHBIN Pa3pesbl 0 TPYHTOBBIM CIIOSIM C
0TOOpaX€HHEM MPOEKTUPYEMBIX (PYHIaMEHTOB
3) c031aTh HCKYCCTBEHHYIO CKBAKUHY

IIBeTOBOE OTOOpaKeHUE (PYHIaMEHTOB Ha IUIAHE :
L L 1

o} o} [o] (=
— i = um WIA 7 - BBIIOJIHEH MOJHBIN pacueT pyHIaMeHTa (1IBETOM
[TOKa3aHbl HANX y/IILINE Koa(b(i)HuMeHTH UCHoNb30BaHus). Jlomyckaercs, 4To npu GakTHYECKOM

KO3 pHIIMEHTE NCTIOIB30BAHUS, OTOOPAKAEMOM 3€JICHBIM LIBETOM, MOXET OBITh MOKa3aH >KEThIH
I[BET. DTO CBSA3aHO C TEM, YTO IPU pacueTe PyHIaMEeHTa MPOrpaMMa BHIIOJIHSAET pacyeT 1o
KOMOMHAIMSIM, HauuHasl ¢ IepBoii u nanee. [locne BeIOTHEHHS pacyeTa Mo NepBoi KOMOUHAIMH
porpaMMa JJjisi Hee 3allOMUHaeT Ko3QGUIMEeHT ucroib3oBanud. [Ipu pacuere Ha BTOpyIo
KOMOMHAIIMHM BO3MOXKHO U3MEHEHUE MPOrpaMMoii TeoMeTpur pyHIaMeHTa UM apMUPOBAHUS B
00JIBIIIYIO CTPOHY, IIPU ITOM IS [IEPBOM KOMOMHAIIMY [IEpecyeT HE MPOU3BOJIUTCS, T.K. OHA
3aBEIOMO ITPOMJET M0 pacdeTy. DTO CAEIAHO B IEPBYIO OYEPEb 111 YMEHBIIEHUS BPEMEHHU BCEX
BbluKcieHui. B urore koagduueHT no nepoit KOMOMHAIIMHU IO IEPBOMY pacyeTy >KEeNThI — OH U
oToOpaxkaeTcs Ha CXeMe, XOTS Ha CaMOM MOXET OBbITh 3esieHbIM. 11 mpocMoTpa (haKTHYECKOTro
KO3 pHIIMEHTa NCTIOIB30BAHUS C YUETOM MPUHATON reoMeTpur GyHIaMEeHTa U apMUPOBAHUS
BOCIOJIb3YIUTECHh KOMaHIAMH :

Mnaw | A-A | BB |

Lt

- BBITMOJIHEH PacyeT TOJIKO pa3MepOB MOOMIBBI (PyHAaMEHTa



- pacueT ¢pyHIaMEHTa HE BBITIOJHEH

]
- co3anue 0a30BBIX TOUEK. ba3zoBas TouKa MO CyTH sIBIIsIETCS nepeceyenuem oceid X u Y
MECTHOM cucTeMbl kKoopauHaT. [lepes TeM kak 3a1aBaTh 6a30BbIe TOYKH IOJIB30BATEINb JOJDKEH KaK
eMy yao0HO BeIOpaTh MecTo ¢ Toukoi 0,0 Ha Oyaymiel cxeme U 3aaBaTh KOOPAUHATHI 0a30BbIX
TOYEK OTHOCHUTEIIBHO 3TOW HYJIEBOU TOYKU. PAKTUYECKH HYJIEBasl TOUKA SBISIECTCA [IEPECCUYCHUEM
oceit X 1 Y IJ1aBHOM CUCTEMBI KOOpAMHAT.

|
#, bazoBble TOYKM

MNpopucoska

MNpurmeHnTE

MNosopoT Gaz0E6IX TOYEE, CKBAMHH W BhICOTHEIX
OTMETOK HAa SE,IJ,EHHI:II:"I wron

B oxHe 6a30BbIX TOYEK BO3MOKHO BBIIIOJIHUTH TOBOPOT 0A30BBIX TOYEK, BHICOTHBIX OTMETOK U
CKBa)XVMH Ha 3aJaHHBII YroJl BOKPYT TOUKHU ¢ KoopanHartamu 0,0.

Jl
1

- 0CHu

- CKBA’)KHMHBI U1 BBICOTHBIC OTMCTKH



CHBaM¥HHBI H BbICOTHBIE OTMETHH

CEBa#MHBI % g BbICOTHBIE OTMETKK % g
M2 crkeammnHbl |Bazosan Todka [[puBaska X, MM
1 1 -T15710 1008830 . 1 1 -256000 130000 116.709 .
2 1 -743090 1008680 2 1 -333000 191000 116.902
3 1 -738110 S80440 3 1 -331000 193000 117187
4 1 592800 950470 4 1 -330000 195000 117.376
5 1 -969430 836200 5 1 -321000 200000 117.406
6 1 670730 524450 6 1 -320000 201000 117.062
7 1 -759380 956190 7 1 -316000 202000 116.358
8 1 -718540 925180 8 1 -311000 205000 116.106
9 1 -708610 494770 ] 1 -305000 191000 116.538
10 1 -453830 491320 10 1 -306000 185000 116.702
11 1 -783590 500450 1" 1 -305000 187000 117.3204
12 1 -737960 299360 12 1 -310000 185000 117.513
13 1 -852460 2887930 13 1 -317000 184000 117.131
14 1 -802300 284840 14 1 -316000 180000 117.323
15 1 -B72770 269230 15 1 -317000 178000 117.089
16 1 -851390 234790 16 1 -318000 175000 116.334
17 1 -T71620 769930 17 1 -307000 163000 11561
18 1 731440 740230 18 1 -304000 166000 117.144
19 1 -551500 750850 19 1 -303000 167000 117.444
20 1 521320 7209107 20 1 -295000 171000 11745
[v OTofpakaTe Ha CHEME OTMETKY YOTEA CREAKWH ¥ OTofipakars Ha CHEME OTHETKM OTHOCHT 2 AEHEIMM MpuMeHUTE

PARSTIN - 1s ckBakMH 3arpy3ka KOOPAMHAT U3 (aiina ¢ JaHHBIMU 110 F€0JIOTHH — 60Jiee
OPOOHO CMOTPH Pa3/ieN MOMOIIM 3arpy3Ka JaHHbBIX [0 Fe0JIOruy 13 (aiiia

PARCETTIE - 3arpy3Ka BHICOTHBIX OTMETOK M3 TEKCTOBOTO (haiina. dopmar ¢aiina :

B oTMeTHM_dmHan. bt - brokHot

$afin MNpaeka PopvaT Buo Cnpaeka
F434.04 -575.29 ”
178.548 705.087 116.70% y
101.761 T766.993 116.902
103.228 T768.188 117.187
104.923 770,194 117.376
113.688 T775.8%98 117.406
114.924 T776.106 117.062
118.77 TTT.T1T 116.358
123.402 780.04 116.106&
w
Ctp1,cTnb 1

B Hagane cniricka KOOpAMHAT HEOOXOAMMO yKa3aTh MpUpalleHre o KoopauHate X u Y, KOTopoe
OyneT 100aBIATHCS K 3arpyKaeMbIM KOOpJnHaTaM. Bo BTOpOH 1 MOCIENYIOMUX CTPOKax
YKa3bIBalOT KOOpAUHATH X , Y U BRICOTHYIO OTMETKY TOUKH. YKca MOTYT pa3AemsTcs 3ansThIMUA
WM pa3faenuTensiMi Tadynsuuu. Tabiniia mporpaMMoi HCIIOJIb3YeTCs TOJIBKO 711 OTOOpakeHUs Ha
CXEME BBICOTHBIX OTMETOK.

- IPUBS3KH (PYHAMEHTOB

sl Sl A ol S ]
|. E - oTOOpaXkeHue HHPOpMaIIH 110 MapKam
B

=2l - IPOPUCOBKA CKBaKUH, 0a30BBIX TOUEK, OCEH

! - BeiuuciaeHne MAX oTHOCUTENbHON Pa3HOCTH OCAJOK JJIs 3aJaHHBIX POCTBEPKOB (Ha IJIaHe
oroOpaxkaetcst KpacHoi auHuel). [1pu 3Hauenun 6osee HyJs MporpaMMa MpeaIaraeT BhIMOJIHUTh
BBIPaBHMBaHME OCanoK. IIpu cornmacum oTKpsIBaeTCs HOBOE OKHO :




£ BhIPaBHHBaHHE OCanoK

[1] - BLU12 [2] - B 5-necTHHLA pRE B
Amin =06 Bmin =08 Amin=08|Bmin =08
A=12|B=12 A=09|B=05
Ocagra =227 Ocagra=8.4
OTH.pazd.ocagok = 0.00452804858 OTH.pazH.ocagok = 0.00452204853

MakcumMansHo gQonycTHMAR OTHOCHTENEHAA PA3HOCTE DCAgok: "ZI.I:IIM

BhINONHWTE NEpPECUET GvHAAMEHTA C GoNblEl ocagrom ‘

[Tonmp30BaTens MOXKET 33/1aTh TPEOYEMYIO pa3HOCTh OCAJ0K U 3aIlyCTHTh HOBBIH 1TOI00P pa3MepoB
nojouBbl hyHIaMeHTa ¢ Oonblieit ocaakoii. [Tocne mogdopa MUHUMATIBHBIE pa3MephI MOAOIIBBI
Amin u Bmin nporpaMmoii aBToOMaTHYECKH KOPPEKTUPYIOTCSI U MM TIPUCBANBAIOTCS 3HAUCHHUS
MOJIYYEHHBIX Pa3MEPOB MOIOMIBHI.

JInist MCKITIOYEHUsT KaKoi-1100 MapKH U3 pacyeTa Ha OTHOCUTEIBHYIO Pa3HOCTh OCAI0K B TaOIHIIE C
KoopJauHaTaMu (pyHIaMEHTOB MpU yKazaHUU 0a30BOM TOYKU HEOOXOIMMO MOCTABUTh 3HAYOK ‘*’
rmocyie HoMepa 6a30Boi TOUKH, HaTIpuMep: 6*.

| - I0Ka3 JUHUAMU OJbKaleil CKBaXUHbI A1 Kaxaou mMapku. [Ipu oOHapyxeHuun ass
(¢byHaMeHTa 3a/1aHHOM He OiMyKalield CKBaKMHBI porpaMMa MpeIioKUT Nepe3a aTh CKBaXKIUHbI
aBTOMAaTUYECKHU.

[
]
g - 0T06pa)KeHI/Ie AOMOJHHUTEJIIBHBIX HAI'PY30K HAa YCTYIIbI (bYHI[aMeHTa U JOIMOJTHUTCIBHBIX
IMMOJIC3HBIX HAI'PY30K.

- 0TOOpakeHUe rpaHMIIbl 30HbI BIUSHUS Ha (PyHAaMEHT npu pacuete ocaiku. [Tpu
0TOOpaKEHUH BCEH CXeMbl pacroNoKeHus: GyHAaMEHTOB 0e3 YBEIMUYCHHS U BKIIOUEHUS peXUMa
yBeMYeHHs] KOMaHI0H |, TIpU HaBeJeHUH yKa3aTells MBIIIU Ha (yHIaMEHT, TPAHKIIA 30HBI
BIUSHUS Ha QYHAAMEHT 0/ICBeUnBaeTcs Oosee KUPHOH JINHUEH.

‘E‘ |n - OTO6pa)KCHI/IC OBCTOM I'PYHTOBBIX CJIOCB Ha 3aJIaHHOMH IOJIb30BaTEIeM OTMETKE

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

Ecnu 3amanHas oTMeTKa HaXOUTCsI HUKE TIOJOMIBEI (PYHIAMEHTa WM OTKIIOYeHA HACTpOiKa
«PucoBathb Ha pa3pe3ax GpyHIaMeHTBI», TO QYHIAMEHTHI Ha pa3pe3ax He 0TOOpaxaroTcsl.

- OeIbIil mepevYepKHYTHIA KBaIpaT 03HAYaeT, YTO OTMETKA JaHa BBIIIC YCThS WM HUXKE THA
CKBa)KHHBI.



|E- IIOCTPOEHHHE BEPTUKAIBHOIO I'€0JI0IrMUEcKOro paspesa. [Ipu nepemeniennn ykasarens
MBIIIKH [IPOTrpaMMa aBTOMAaTHYECKU UIIET B ONMkailline CKBaXXUHbI K TOMY MECTY, TJe
pacrnoiokeH Kypcop (Ipu 3TOM UCKYCCTBEHHO CO3JaHHbIE CKBAXXUHBI HE YUUTHIBAtOTCs). Enn
HACTpOIKa «YYUTHIBATH CJIOU OJIMKANIIMX CKBAKMH BBIKJIIOYEHA» WU BIUSIONIAsA CKBa)KUHA
TOJIBKO OJIHA MpOTrpaMMa yKa3bIBaeT TOJIbKO OJIHY CKBaXXHHY. [lociie KiirKa MBIIIKY TporpaMmma
pHUCYeT pa3pes:

" Cxema pacnofokeHHa dyHAaMeHToB

Cra 5085 Cre.5078

Dyrnawesr 114 (sapc 1,12, 2 4,12)

Paccromwe wexgy cossxmeawm 42, 785w

Ecnu kuk MbIIM DpUXoIUTCS HA U300paykeHne pyHIaMeHTa, TO Ha Te0JIOrMUecKUil pa3pes
HaHOCHUTCA pa3pe3 pyHIaMeHTa (IIpH YCIOBHUHU, UTO pacyeT pa3MepoB MOJIOMIBEI (hyHIaMEeHTa
BBITTOJTHEH).

Brumanue! I'eonocuueckue paspesvl Npoecpammo Cmposamcs ¢ y4emom pazHo2o Hanaacmo8aHus
2PYHMOB NO BbICOMHBIM OMMEMKAM. B ciyuae, eciu 6 ckeajicunax 6cmpeuaromcs Heco8naoaroujue
CIIOU UNIU OHU PACNOTIONHCEHBL 8 PA3TIUYHOM NOPAOKE HeOOX0OUMO NPOBePAMb NPAGUILHOCTb
HOCMPOEHUsL PA3PE308, CEEPIACH C 2E0N0SULECKUM OMYENOM, M.K. AN2OPUMM NPOSPAMMbBL MONCEM
He co8nadams ¢ MHeHuem 2e010208. B amom cayuae neodxooumo co30aeamv UCKYCCMBEHHbLE
CKBANCUHBL U PEOAKMUPOBAMb UX, NOCIE Ye20 NPUOAsamy Um CIMamyc paboyell cK8adcumbl —
nepeumeno8amv, yopas u3 HaA38aHuUsi CUMBOL « *», 1ub0o cpasy co30amv 0ONOIHUMENbHYIO PAOOUVIO
cksaxcuny. Cozoanue OONOIHUMENbHBIX PAOOUUX CKBANCUHBL N3OSN NpOcpaMMe 00CMOo8epHee
CMpOUmb 2e0102U4ecKue pa3pesoi.

- CO3/IaHHE UCKYCCTBEHHOM CKBAKHUHBI. VICKYCCTBEHHAsI CKBaKMHA CO3/1a€TCSI HA yCMOTPEHUE
MOJIb30BATENIs B CIIydae, €CIH Mo/ MOJ0IBON (yHIaMEHTa IPYHTOBBIE CIIOU PACIIONOKEHBI OTIIMYHO
OT CKB&XHHBI K KOTOPOM NpuBsi3aH pyHAaMeHT. PacrosokeHne rpyHTOBBIX CI0€B MO/ KaXKIbIM
(byHIaMEHTOM MOXHO MPOCIEANUTH, BHIIOJIHUB I'eolornyeckue paspesbl. K umenn co3nanHon
HCKYCCTBEHHOM CKBa)KHMHBI JOOABIIAETCSI CUMBOII «*».

- IPOCMOTP 3aJ]aHHO paboueii obmactu

—— - IPOCMOTp BCEH CXEMBbI pacnoiokeHus (PyH/1aMEHTOB




e

24| - 3a;manre HOBOM pabouei oOmactu. 3aganue padodeit 00J1aCTH MO3BOJISIET MOJIB30BATEIIO
paboTaTh UCKIIIOYUTENBHO ¢ (PyHIAMEHTAMH U CKBaXXMHAMHU, PACIIOJIOKEHHBIMH B 3TOH 00JIaCTH.

BHUMAHME! Ilpu 3TOM Takue KOMaH/Ibl KakK:

B = |

UTHOPHUPYIOT PYHIAMEHTHI U CKBaXXHHBI, PaCIIOIOKEHHBIE 3a MpeaenaMu padoueil ooiacTtu.

=]
L=

- Ta0JIM1a JONOJHUTENBHBIX 00bEKTOB. OOBEKTHI MOKHO MCIIOJIB30BAThCs HA HATJISAHOCTH
ortoOpaxkeHHst cxeMbl pyHnaMeHTOB. OOBEKTHI HUKAK HE YYUTHIBAIOTCS IPOTPAMMOM IIPH pacyeTax.

© | - yBenuueHue mMaciitadba u3o0pakeHus (JieBasi KJIaBUIIIa MBIIIN) ¥ YMEHBIIIEHHE MacIiTaba
n300pakeHus (MpaBasi KJIaBuIa MeIy). Eciiu cxema cMamTabupoBana, TO IMOCIIe OTKITFOUCHUS
peKUMa MacIITAOMPOBAHUS H300paKEHUE MOXKHO TIepeMeIaTh, YACPKUBAsK KIABUIITY MBIIIIH.

)
[Tocne BbImONHEHUS KOMaHA === | === ipu HaBEJCHUHU Kypcopa Ha (yHJAaMEHT ero n300pakeHune
BbIJIENIAETCS. B 9TOT MOMEHT Ha)kaTUEM JICBOM HJTH TMPABOM KIIABUILK MBI MOXXHO aBTOMATHYECKH
NEePeTH K TEKyIIeH MapKe B TJIaBHOE OKHO ITPOTPAMMBI, TH00 B TAOIHUILY ¢ KOOPJHHATAMU

bynnameHnTa.

L
=% | - BEIBOJ] CXEMBI (Pa3pe30B [0 CXEME) B BHJIE YEPTEKA B aBTOKAJ — CMOTPHTE
CaMOCTOSITEJIbHBIN pa3/ies MOMOIIHU

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 TPOJIaBIMBAHNE K MECTHYIO IPOYHOCTH OT 3aaHHBIX
MOJIb30BaTEIeM MECTHBIX Harpy30K Ha yCTyIbl QyHAaAMEHTa. DTH HArpy3Ku YUUTHIBAIOTCS
MIPU pacueTe pa3MepoB MOJIOMIBEI PYHIAMEHTA, a TAaK)Ke MPHU pacueTe TUTMTHOW YacTh U
MOJIKOJIOHHHUKA 110 Matepuaiy. [IpoBepka Ha 0OpaTHBIF MOMEHT TUIUTHOM YacTH C y4ETOM
JIOTIOTHUTEIBHBIX HATPY30K MPOU3BOIUTHCS, €CITM B OKHE 33JIaHUSI IOTIOJTHUTEIBHBIX
Harpy3oK 3Ta HacTpOiKa BKJIIOYEHaA.

16. PenaxktupoBanmue gaiinon *.FUN

PesynbTaThl paboThI B IPOrpaMMe COXpaHSIOTCA B daiiiie ¢ pacimpenuem fun. Bayrpennuii
dbopmart daitna npeacrasisier coboi TekcToBbIH (aiia. C mOMOIIBIO JTF0O0TO MPOCTOTO TEKCTOBOTO
penakTopa MOKHO BHOCHTh U3MEHEHHS B coJiepkuMoe (haiina, kacaromuecs: 0a30BBIX TOUYEK, OCEH,
PaCTONIOKEHUSI CKBAKUH U PACTIOIOKEHUS GyHIAMEHTOB, TIPH TOM HYKHO COOJIIO/IaTh CIEAYIOIINE
MpaBHia :

1) Tlpu coxpanenus daiiaa mocae peIakTHPOBAHMS HE JTOMYCKACTCS 3alUCh B (Daiiia TECTOBBIM
PEeaKTOPOM CBOUX CIIEIHATBHBIX CHMBOJIOB

2) He cienyer Hapymath TEKYIIUi MOPSIOK 3aJaHUs TAHHBIX

3) Tlpu nobGaBjeHUE HOBBIX 0a30BBIX TOUCK, OCEH HEOOXOMMO Ha COOTBETCTBYIOIICE
KOJIMYECTBO YBEIIMYMBATH 33JJaHHOE B ATOM (paiisie o0Iee KOJIMIeCTBO TOUEK U OCeH

4) JloGaBneHHE HOBBIX MapoOK ()yHIaMEHTOB HE JIOMyCKaeTCs

Jlnist 6bICTpOro MOoucKa B (paiiae UCHOIb3YIOTCS CIEAYIOIINE METKH :



###>>>1 — Ga30BbIe TOUKHU

#H#H#>>>2 — ocu

HHH#>>>3 - CKBAKUHBI

H#H>>>4 — pynnameHTHI

###>>>5 — pe3yabTaThl pacyeTa (JITaHHBIE TPOTPAMMON HE YUTAIOTCH )

17. IlpocmoTp pemiarwiiero paxkropa, onpeaesilomero NPUHITHIA pa3Mep MOJI0MBBI
npu noadope

Pa3mepsl moomBel (yHIAMEHTA 3aBUCST OT CIEAYIONINX (PaKTOPOB :

- HECKOJIbKO mpoBepok mo Gmax (Rrp)

- MAX nonycTUMBINA OTPBIB MTOJOIIBBI

- (hopma 1TrOpBI HATTPSHKEHUS TTOJT TTOIOIIBOM (B HEKOTOPBIX CITydasix)

- MPOBEPKa MOCTHIIAOIINX CJI0EB (€CIIM HEe OTKIIOUYEHA T0JIb30BATEIIEM )

- IPOBEPKH 110 HECYILIEH CIOCOOHOCTH OCHOBaHMS (Ha 0c000€ COUETaHUE)

- MAX pomnyctumas ocajika v KpeH (ecnu BKIItoueH yueT MAX 1onmycTUMBIX 3HaYSHUH TpU
noadope)

- COOTHOIIICHUSI CTOPOH (3a/1aeTCs MOJIb30BaTEIIEM )

Jlns npumMepa, eciii nporpaMmMa MpuHsjIa OKOHYATEIbHbINA pa3Mephl MOJ0MBBI 3X3M, AJ11 TOrO
9TOOBI TOCMOTPETH PEIAOIINNA (PaKTOP HEOOXOIMMO BBHITIOTHHUTH CIIECAYIOIINE ACHCTBUS:

1) 3amaTh MUHMMAJIbHBIC CTAPTOBBIC 3HAYCHUS pa3MEePOB MOOIIBEI AMIN u Bmin
(byHIaMeHTa 4yTh MEHbIIIE, YeM IOJyYeHHbIH pa3mep, Hanpumep 3x2.7m. [Ipu stom
HE00X0JMMO 3a(h)UKCHPOBATh UX, T.€. 3aAIPETHTh MPOrPAMME BBITIOIHATH OI00D
pa3MepoB MOIOIIBHI:

‘D

Amin,Bmin

2) Ecmu BBIKIIOUCH pacyeT ocaiku (KpeHa), Hy)KHO 4T00bI HacTpoiiku yuera MAX
JOTTYCTUMBIX 3HAYE€HUH NpHU 110100pe ObUIH OTKITFOUEHBI

[Tocne 3Toro He0OX0MMO BBIIOIHUTH pacueT TeKylel Mmapku. B pesynbrare mporpamma B Ta0IHIe
0TOOpa3UT NPUUYHHY, IO KOTOPOH HE MPOXOAUT 3a/1aHHBIN MOJIH30BATEIEM pa3Mep MOJIOIBBI.

18. Tabau1a HATPY30K — IKCNIOPT B ABTOKAJ
Mento @aiin-BbiBoa Harpy3ok B aBTokaa- reaepaus daiina floads.Isp B pabouyro manky
nporpaMMsbl. Daiin MOXKHO 3arpy3uTh B aBTokajl. MicnonHeHue Qaiina B aBTOKaie MPOPHUCOBBIBAET
TaOJUILy C Harpy3KaMH Ha (PyHIAMEHTHI.

3arpy3ka ¢aiina floads.Isp B aBTokan

Iepen mepBoii 3arpy3koii ¢aiina B aBTOKa HEOOXOAUMO OJMH Pa3 BHINOJHUTH CICTYIOIINE
HACTPOUKU:

1) wmenro aBrokaga CEPBUC —> HACTPOMKA



DOPMAT PHCOBSHWME Pasmepel PegakT MpoekT  [JokyMeHTauMA  Exp

(abe €| CTaHAaPTEl ochoprneHA 4 L GOST:

BL13YaNEHaA NpoOEEpKa 1o .
3aHOBD BEIOPaTE 6336 A3HHEN KIHUEEE! SAMETOK

PacuneHiTe AD-05BEKTHL...

Opchorpadis

ELICTPEI BRIGOM. ..

MopAgoK CnegoeaHA 4
CESLEHA

VZENEMEHWE aTPMEYTOE.,.
CEOMCTES
LIEHTD YNpaEnEHAA

OKHO MHETPYMEHTANEHE NaMMTH Ciri+3
AWCNETHYED NOALUMEDK Cirl+4
VHPOPMELMOHHSA Nan1Tpa Cir+5
CEAsE C B, Cir+6

JAWcneTuep Habopos NoMEToK

MprnoxeHmA...
Naret...
IMakpocke!
AutoLISP

Mzo0paxeHme

lMeHoBaHHER MCH. .

OpToroHaneHee MZE
MepeHecTi MK
Hoeas MCK

MacTepa
PExmMel PMCOBAHMA, ..
MnaHweT
AJANTALMA

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

Hactpohka

Terywmi npogwns;  acad Terywmi pucydor:  Drawingl.dwg

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

MyTH AoCTYNE, MMEHS PEFN0E W Nanku:

EnbHbIlM

y ; Qfzop...

% MyTe NoMcKa patoqms: BCNOMOr ATENEHEIR aHN0E

&n e e
YTk A0OCTYNA K ApadiBepard YoTpoRcTE

MyTe A0CTYNE K PaANEM NPOEKT 0B

-
|

o)

HnamTe
E MieHa $afinoges MeH, CNPAE0HHON CHETEMB! H 4P
E HreHa alinog TEKCTOEOD PELAKTOPA, CNOBAPA M WPHETOE Eeepx
ﬁ WreHa $afina Nedatu, Nporpartel OHOEOE NEYATH M PA3LENA NPOAOTa
ﬁ MyTe K BCNOMOFETENEHEIR SER1EM NEYSTH e
% Manka ana $aiina SETOCOXPEHEHHA YeTaHoBHTE

% Manku anA aneBomMos LEETOE

=)

(=) MoAcHkeHkE HCTOHHMKOE AaHHSL

&

ﬁ MapardeTpel WatnoHoE

)

% Mankm © Painarid MHCTPYMEHT ANEHEIX NANKMTR

)

% PacnonosweHue daiina skypHana

&

[, Manka ana $aina sRDHANE NEYSTHNYGAHK AlW b

[}

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

[ QK l[ OTreHa ] M purdeHITE

3) Vkaxwure manky, B Kotopoi Haxoautcs mporpamma GIPRO-dyszament



@ Hactpoika
Teryuwil npogwne: << podwne Ges nMeHns: 8 Tewmylmi uepTex: Yeprew] dwg

Faiine | Jxpan | Orvpeme/Coxparenve | Mevate/TySnakawmn | Cucrema || Monezoeatenscre | Moctpoerun || 30 4 *

My nocTyna, MMeHa ©EANoE 1M Nanika:

=) @I MMyTe AOCTYNE K BCNOMOrATENEHEM SEAMEM s Czop
=y C\Documents and SettingsAndrew*Application Data*Autodesk\AutoCAD
=y [\Program Files"AutoCAD 2008 support
=y [:\Program Files\AutoCAD 2008'fonts
=y D:\Program Files\AutoCAD 2008\help

L breacem Bl AdaC AN 2008 support'color Bespx

HoGaeite...

YoamTe

% MMyTe AocTyna K apafBEpam yCTPORCTE
MyTe AocTyNa K PafinEm NpoeKTOE

&l

E FEANE HACTPOA KA
E MmeHa dainoe cipaeta v gpymix Sainnoe
E Mmera ©ainoe TeKcToBOMD PELAKTOpE, CNOE3PR M WPHDTOE
E MMeHa $aina Nedami, NporpaMMel POHOECH NEYATW W DASNENE NpoNara
E [yTb K BCNOMOrATENEHEM @EAMEM NEYSTA .
< >
Yi@ExMTe Nank, B koTopwx AutoCAD normkeH BENOMHATE NOMCK WPWEGTOE ANA TEKCTA,
PAAN0E HACTPOA KM, NOAKIHOYAEMEX MOAYNEA, YEPTEXER ANA BCTABKA, THNOE MHWA KU
WAGNOHOE WTPMXOEKM, KOTODHE OTCYTCTEVOT B TEKALEHR Nanke.
0K l l Otmena ] [ MpMMEHUTE ] [ Crpaerxa

4) naxxmure [IPUMEHUTDH OK

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

| WUETAEW, | McT | f 1 ucTs f

KomMasEma :

KA¥MTE NDABHNM BEDHHEMM VDon Tabimw

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

VYKaxkuTe npaBblii BEpXHUM yroJ1 TaOIuIb.

TQBHMLLC] POCHE THEIX HAMPI30K

i[a]=]ds] F.T Mo, T Mh,TH Oo,T | Gh,T
ob 191.0 0.0 1.0 0,0 1.0
oFE 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 95,0 = 1,0 0,0 1,0
14E 26,0 2.5 1,0 0,0 1,0
134 95,0 0.0 13,0 0,0 1.0
1248 20,0 0,0 13,0 0,0 1,0




Ta6nuua Oyner oTpucoBaHa.

BHUMAHME! Ilepen 3amyckom ¢aiina floads.Isp B ABTokaze y TeKyIiero TeKCTOBOr0 CTUIIS
(oH Oyzer HCHONB30BaH IIPU CO3IAHUH TAOJUIIbI) 3HAYCHHE BHICOTHI TEKCTA JIOJDKHO HMETh
HyseBoe 3HaueHue | Eci B BallMX TEKCTOBBIX CTHIISIX BBICOTA TEKCA HE paBHA HYIIIO, TO
PEKOMEH/TyeM CO3/aTh HOBBIN TEKCTOBBIN CTHIIb C BAlIMMH HACTPOIKAMH U BBICOTON TEKCTA,
PaBHOI HYJIIO, HO MCIIOJIB30BaTh €0 TOJBKO JUISl BCTABKU TaOJIHUIIBI.

LeRfaliEN s CepBMC  PWMCOBaHME  Pasmepsl  Pegakr
AWcneTyep CTMNER. ..
AWCneTYep 3KPaHHL MPEACTABNEHMA. ..

¥MPABNEHME CNOAMIM 4

KATANOr HECYLLME =NEMEHTOE, .,
MACTED CTMNEN HECYLLMY 3MNEMEHTOE. .
33AaTe HECTEHAANTHEIA Mpodine

MacTep cTneid AC-pazmMepoE. ..
CTin al-pasmepos...
PazmMepHele CTHMM. ..

MacTep GUENMOTEUHEX SMNEMEHTCE. ..

MMHOMOEMA0BEIS GENoKA L4
EnoKA 4 —
Fl TekctoBble cTHam @§|

AD-npodinia 4 —
Wraa cTuna

CNMCaHAA MaTEpManoe. .. [ i ] [|'| ]
standard2 5 ...

CINMCaHAA maccmq:w{aumﬁ. . standard2.5 w OBbIMA, EPEUMEHOEATE.

CTMMA TAEMAL, . Mz [ copses

TEKCTORLIE CTHMM, .. WA wpmaa: Havepranme: Bricora:

MapaMeTpil BEIHOCKA, ., & weskdsh M —

OTDSPEI}KE!HME TO4EK. .. [ Mcronesoeats Gonswo wpwer

c . AepperTel Odpasew

THAM MY AETEMMHAA, ..
i [ Nepesepryrei Crenets pactawerma; | 0500

Leera... [] Cnpaea Haneso Yron Haknona |19.00 —A Q’Bb({ﬂ

TNkl NAHAE. .. )

Beca ruh. . [ BeprukansHbii AaBECeD

19 Harpy3Kn Ha yCTyHbI (])yHIlaMeHTa ( OT MOJIEC3HBIX IMOJIOCOBBIX Harpy30K Ha

NOBEPXHOCTH, BKJII0Yasi PABHOMEPHO pacinpe/ie/ieHHbIe, 0T peakuui
(pyHZAMEHTHBIX 02JI0K, Beca CTeH U npouee)

Camblii mpocToi 1 OBICTPBIN CIIOCO0 3a/1aHus OJIE3HON paBHOMEPHO paclpeIeIeHHON Harpy3KH 1o
BCEX MOBEPXHOCTH (CO BCEX CTOPOH OT (hyHIaMEHTa) BO BPEMsI pelaKTUPOBAHHS
JAaHHBIX 11O MApKe :



ﬁ COTrheEHS

Amin,Bmin MNprUMEHNTE
Mapia © (o5 51 26 komdn v [K][..][ 2]
OTHOTM. - 1in: 5.5 P: |5 1

BE&[¥Ha.
Mp 30z Bmin: |42 Ma : |65 1
Beicota T mydnHa : |2I2.D I'l.l'lh:|r55 |1
Ta:|6.5 1

Th:6.5 1
B : 3016011

leonorna:

I'ne 31/M2 nonesHas paBHOMEPHO pacipeseneHHas Harpyska JIT no Bceil HOBEpXHOCTH.

Ecnu monesnas Harpyska InpujoXeHa HE CO BCEX CTOPOH WJIM HAa YCTYIIbI, HJIM ITIOAKOJIOHHHUK
q)YHI[aMeHTa MMPUITOKCHBI JOIIOJHHUTCIBHBIC HAI'PY3KHU, TO BOCHOJ’ILSYI‘/‘ITGCB PEKHUMOM

PE€AaKTUPOBAHUS TAKUX HAIrPY30K — KHOITIKa 2221,

[v Monoca

qnmi = ﬁ ﬁ < qn2

Monoca | [ Monoca

qni = ﬂ ﬂ < qnd

[v Monoca

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

MOJIC3HBIE HATPY3KU QHl .o .CIlI4. Ecin BKITIOUEH TIepeKITiouaTellb MmoJioca, HarpysKa
NPUHUMAETCS TIOJIOCOBO#, €CIIM HET, TO PABHOMEPHO pacCIpe/IeIICHHON B
COOTBETCTBYIOIIEM CEKTOPE.

= .
Bl KOITMPOBAHUE U BCTABKa yXKe 3aJaHHBIX JJAHHBIX 110 HArpy3KaM I10 APYTroi MapKe
dbyHIameHTa.

YuMTBIBEATE
BCerga
(" noneiHyw

HArPY 3Ky

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

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

eciu marpyska Qi > 0

MokasaTh BRIMMCEHHBIE HA MY 3K
Ha YCTyMel OT 385SHHOM
nonesHoR gl ...ognd

- BBIYHCJICHUE HAarpy30K Ha YCTYIIBI OT MOJIE3HBIX HArPy30K H UX
0TOOpa’keHHE Ha CXEME.



[Tone3Hble HArpy3KM YUUTHIBAIOTCA KaK MPUIIOKEHHBIE HA YPOBHE IUIAHUPOBKH, T.€.
BBICOTA 3aCHINKH OIpeesseTcs Mo 3aJaHHOMY 3ariayosenuto pyHaamenta. B ciydae ¢
MIOJIBAJIOM U 33JJaHHOM 3ariy0jeHue pyHIaMeHTa OT IUIAaHUPOBKH, a HE OT I10JIa TOoBala,
T0JIE3HbIE HATPY3KH HA YCTYIBI (PYHAAMEHTOB IOJIBAaJIOB U OJIHOCTOPOHHIOIO HArpy3Ky Ha
YCTYIBI OT 3aCHIIKH ISl KpallHUX (yHAaMEHTOB IOBAIIOB HEOOXOIMMO 33/1aBaTh HE Yepe3
qul...qn4, a Harpy3kamMu Ha yCcTynbl (yHAaMEHTa — CMOTPUTE Jajiee 3a/laHie Harpy30K Ha

YCTYIIBL.

SRl

NononHWTENEHAA NONE3HAA HArpysKa

qni,Tim2 qn2,Tim2 :
g db,mm : 1200 Byam @ 1000 |5
¥ Monoca
ni > <qn2
= [
Monoca | [ Monoca

ans> 5| [E% | <ane
qn3,Tim2 ' Monoca qn4d,Tim2
g N

JagaHHoe 3HaYeHWe oDWen NoNesHoW Harpyskn qn: 0,0T/2

Cxema Harpysok (rmaBHble ocH hyHOaMeHTa)

YUYNTBIEATE
Bcerga
MonNesHyH

HArpysry
qni..qnd

YYUThIEATE
MONE3IHYH
Harpy3aky
qni..qnd
TONBKD MpH
qn=0

MonesHan nonocosan

_| I_ﬂrﬂ
- I
a| |da| db”
Ha ycTynbi
e

MoKAZaTE EbIYHCNEHHbIE HATPYEEN
Ha YCTYNLI 0T 230aHHON
nonezton gni..gnd

qni=5,0T/m2 +

qn2=5,07T/m2

llerenga

CoxpaHuTh

MNokasbIBaTh NONEIHYH

£
o]

=X

=

Harpyskw Ha ycTynel hyHgameHTa

= ¥ narpysky qni..qnd Ha
cxeme

YUYUThIEATE
A0NONHUTENBHYH

[v Harpysky npW pacuete
MAMTHOM YacTH Ha
oBpaTHLIN MOMEHT

g 13

OTH. oTmeTka

NOCTOAHHAA

NoOCTOAHHAA

" ¥YunTbIBaTh BCETOA NONESHYH (+ Y4WThIBaTh NONEIHYH npu qn >0

v
=

CoxpaHuThk

MNokazaTe pacyeT Harpysok oT gni..gnd

- COXpaHEeHHe 3aJaHHbIX Harpy30K JUIs TeKyIel Mapku QpyHIaMeHTa.




Tabnuua Harpy30k Ha ycTymbl QyHIaMEHTa OT peakuuil pyHIaMEeHTHBIX 0aJIOK, CTEH,
JOTOJHUTEIBHBIX OTOp H T.JI.:

N
o

-~

\ A
v‘,f,
h) * )

Ocu CIMIMETpHn
HOI0MIBLI

A

T 1 I 2 My Sk EN. Mz, Tha |felky, T 4 OTH. OTMETES
1 400 100 100 100 1.0 T2 nanesHas 1.0 0.0 1.0 1.0 30
2 -=00 100 100 100 2007 MOCTOAHHS A 20 1.0 1.0 30
3 400 -200 100 100 30| T2 MNoOCTOAHHSA 1.0 100 1.0 27
4 -500 -200 100 100 40|T MNoOCTOAHHS A #1.0 |+1.0 aa

CxelMa HArpY ;oK {TNagHble ocH (fYHOAMEHTA)

+Y

K |:|4 D3 +

Ecnu 3amanHas Harpyska pacnoiioskeHa 3a mpenenamu GpyHaamenTta (o IKOJIOHHUKA), TO OHA
He yunuTbiBaeTcs. Ecnu pacnonokena yacTiaHO Ha GyHAaMeHTe (TTOIKOJIOHHUKE), TO :

- eI eMHUIA H3MepeHns Harpy3ku T/M2, To yauTBIBaeTCS TONBKO (DParMeHT HarpysKH,
NONABIIMI Ha TUIaH QyHIaMeHTa (TOIKOJIOHHUKA).

- €CIIM €JUHULIA U3MepeHHs Harpy3ku T, TO yUuThIBaeTCs BCS Harpys3ka.

T.k. monp30BaTesb 3apaHee He 3HAET KaKOH pa3mep MOAOMIBHI pyHAaMeHTa Oy/eT NOJIy4eH B
pe3ynbTaTe pacyeTa Harpy3Kd MOKHO 337aBaTh OECKOHEYHO MPOTSHKEHHBIMU 110 KaXI0MY U3 IBYX
HanpasieHuid X uiam Y



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

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

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

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

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

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

@] KOIMPOBAHKE U BCTaBKa yXKe 3aJaHHbIX JJAHHBIX 110 Harpy3Kam 1o Apyroi Mapke
¢dbyH1aMeHTa.

- - YAAJICHUC CTPOKU

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

(" YuntbiBate monesHylo npn an > 0 _ oy pacyere (yHIaMeHTa HATPY3KH, 3aJaHHbBIC B TaOIALE,

OyayT yauTHIBaThCS TONIBKO mipu (I > 0.

Morazarte pacyeT Harpysok ot gni...gn4d
E h anld | - 0TOOpakeHUe pacyeTa Harpy3oK Ha (pyHIaMeHT OT

II0JIE3HBIX HArpy3ok qml...qun4.



AJNTOPUTM MIPOrpaMMBbI IOCTPOEH TAKUM 00pa30M, YTOOBI CKOPOCTh BBIYUCICHUH OblIa
MakcuManbHOU. CHavana Ipou3BOIUTCS 000D Pa3sMEPOB MOAOIIBLI, TOTOM BBIMOIHIETCS
KOHCTPYMPOBAHHE TUIMTHON YacTH. 3HaYeHHEe OOKOBOM HArpy3Ku Ha (yHIAMEHT OT MOJIe3HON
Harpy3kH 3aBUCUT OT F€OMETPUH IUIUTHOM yacTu. Tak Kak Ha cTaauy 0J00pa pa3MepoB MOAOIIBbI
reoMeTpHsl IJTUTHOM YacTH ellle He M3BECTHA, pacueT OOKOBOM HArpy3Ku OT MOJIE3HON
IIPOU3BOIUTCS YIPOILIEHHO C HEOOIBIIUM 3arnacoM. Eciy mosb30BaTento He0OX0 UM TOUHBIN
pacuer OOKOBOM HAarpy3KH OT IOJIE€3HON, TO HEOOXOAUMO BBIIOJHUTh PAacUeT B CIETYIOIIEH
[10CJIe10BATENbHOCTH :

4) BBINOJHHUTH pacueT GpyHaaMeHTa — JI00ast U3 KHOIOK MnaH | A-A | B-B |

9TOM BbIOpATh HYXKHBIH BapUAHT KOHCTPYHUPOBAHUS

npu

5) mepexIYUTHCS B PEXKUM 331aHHsI TEOMETPUH TUIUTHON YacTH - LD
6) BCTaBUTH B TAOJIMILY PE3yJIbTATHI MIOCICIHETO PacueTa TeOMETPUH IUTUTHOM YaCcTH:

BHECTH gaHHEE
MOCAEgHE D
pacHeTa

7) BBIATH U3 PeXMMA 33/[AHUSA TCOMETPHHU TUTHTHON YacTH - LAMIE]

8) BKIIOYMTH BapHaHT KOHCTpyHpoBaHus I'eoMeTpusi pyH1aMeHTa (3aJaHHAS TLINTA)
[Tocne Toro Kak 3a7aHa reOMeTpUsl ITTUTHON YacTH pacyeT OOKOBOW HArpy3KH OT MOJIE3HON OyAeT
BBITIOJIHEH C YYETOM 33/IaHHOM T€OMETPHH IIMTHOW YacTu. Ecim as pyHmamenTa 3aaHo
HecKoJIbKO PCY, TO Hy»KHO BBIIIOJIHUTD ITYHKT 3 JJ1s1 Kaxaou ctpoku PCY.

20.  3arpy3ka JaHHBIX IO Ie0JIOTUH U3 (aiiaa

ITporpamma o3BoJIsIeT 3arpy3UTh JaHHBIE IO T€0JIOTUHU U3 OTAENbHOTO (aitna (mepeuens U1,
COCTaBBI CKBA)XHH, TAHHBIE 110 MPOCAIKE, KOOPAWHATHI CKBaKWH). Daiii MOXKeT OBITh CO3/1aH B
JTH0060M MPOCTOM TEKCTOBOM peniakrope B (popmate TXT. Ilpumep Takoro daiina
(Gipro_fundament_geo_data.txt) cmotpute B manke nmporpammsl. [Ipu co3nanuu daiina
HE00X0AUMO cOOIII0/IaTh ONpPEeTICHHbIE ITPaBUiIa, ONIMCAHHbIE BHYTPU CAMOTO gaﬁna B BH/JIC
KOMMEHTapueB. 3arpy3ka (aiiia BBITOIHIETCS B OKHE CKBaKUH KOMaHIOH

Crpykrypa (aiina 1oykHa ObITh CO3/1aHa B CIEAYIOLIEH MOCIe10BaTeIbHOCTH:

gipro_geo_element_start — onrcanue UI'D

1, 3acemka_,0,1500,7500,1.89,30,0,0.27,xeT,1,1.89,30,0,150r,509,50b,0,0,0
2,11"2_1,0,1320,7500,1.89,20,1.9,0.3,xeT,5,1.89,20,1.9,100r,100g,100b,0,0,0
2,1I'52_2,0,1320,7500,0.92,20,1.9,0.3,ner,5,0.92,20,1.9,150r,1509,150b,0,0,1
gipro_geo_element_end

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

gipro_geo_prosad_start — onucanue npocagoYHbIX CBOUCTB
1,1,1,0.5,10,0.011,0.012,0.013
gipro_geo_prosad_end

gipro_geo_XY_start — KoopJMHATbI CKBAXKHH
0,0
1,100,2000



2,57000,41900
gipro_geo_XY_end

Ecnu y Bac, HanpuMep, HET IPOCaJOYHBIX CBOICTB, TO B (ailyie OyaeT ciexyromias 3auch:

gipro_geo_prosad_start — onucanue mpocagovHbIX CBOWCTB
gipro_geo_prosad_end

JIst ycKOpeHUst 3al10JHEHHsI IaHHBIX B (haiiie peKOMEH/1yeTCs HCIO0Ib30BaTh, HAIPUMED,
nporpammy EXCEL u naxoasmmiics B manke nmporpammsl (aiin cocmae cxkeasrcun.xls.

MaHenu UHCTPYMEHTOB

3 - fe | 43534

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

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

NeH3 NeH3
2000 1 3000

2000 1 1000 2 3000

RIESITILY]
"
[

JlpoOHast yacTh AOJDKHA OBITH OTAETICHA OT IEJION YacTH Yuciia TOUKOU. [[is 3Toro B cucreme yepes
Ilanens ynpasnenusn —> A3viK u pecuonanvhvle cmandoapmel YCTAaHOBUTE B KAYECTBE Pa3EIUTENS
TOYKY:

HacTpolka perkoHaibHbiX NapaMeTpos

Hwera | Oenesvan epmiua | Bpewa | Oata

Ofpasus

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

[ OK l [ Otmena ]

JIn6o ycranosure popmar siueek B EXCEL kak TEKCTOBBIN U MpoU3BeIUTE 3aMEHY 3aIlsTON Ha
TOUKY.

Takxe pekoMeHayeM MpHU BbIAYU 3aJaHUI Ha HH)XEHEPHO-T€OJIOTHYECKIE U3bICKaHHsI BIIMCHIBATh B
3aJjaHMe 3aloJIHeHue Qaiina cocmaeg ckeaxcun.xls, T.e. (Hhailnn 3amoaHAETCA re0JIoraMi U OCTaHeTCs
TOJIBKO AKCIIOPTUPOBATh AaHHBIC B (pailyl ¢ TaHHBIMU 10 reosioruu. B daiine cocmae ckeaxcun.xls
IIPUBEIEHO 2 KOJIOHKU ¢ oTMeTKaMu YI'B: ycTaHOBHBIINICS M MaKCUMaJIbHO BO3MOKHBIN. [lepen
UMITIOPTOM HEOOXOIMMO BBIOPATh KaKylo KOJIOHKY BbI Oy/ieTe UCIIOIb30BaTh B pacyeTax U yAaluTh
HEHYKHY10. TOUHO TaKkKe ylajauTe JBe KOJIOHKH ¢ KOOPAUHATAMHU CKBAYKUH.

HMIMIIOpT BBINOJIHAETCA B CIEAYIOIIEH TOCIEA0BATEIIBHOCTH

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



- BBIICJIEHUE KOJIOHKH
- BBI30B BCIUIBIBAIOIIETO MEHIO MPABOM KHOIKON MBIIIN

- yIajeHue

[naeHaa Bcraska PazmeTka cTpaHvLbl DopMynsl Janr
|lpaska =~ Bwa~ Boaska~ @opmar~  Cepeuc~  JadHeie = (
A (S AH VR BRI @
FlXKE U E == S oewm - |EE - en o
Times Me - 10~ A" o7 B8 - o qog
_— B
A« [Ez- - AR 36

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

OHUCTTE COAEpHMMOE

";2? PoOpMaT A4ERK...
LWupWHa cTondua..,
CEpHITE

OToBpazuTe

AHanoru4HoO yAAJIUTE ABC KOJIOHKHU C KOOpANHATAMU CKBAKHUH.

2) BsizeneHne Bcex YMCIOBBIX 3HAYCHUI M KOMMPOBaHKE B Oydep oOMeHa Ha)kaTHeM KIIaBUIIl

Ctrl+C wnm xnonku —= .

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

"$ IT Ommcarwe cxeamMs - TaBmmma 2"

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

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

gipro_geo_ skva] start
i,2,-20,-1000,3,1,900,2,2000,2,7500
"cks.2",2.1,-20,-1000,3,1,900,2,2000,2,7500
gipro_geo_skval_end

ITpu BcTaBke nanHbix u3 EXCEL yncina aBTOMaTHYECKU pa3/eNaioTcs Ta0ysSIuei.

KonupoBaHnne KoopAWHAT CKBaKUH IPOU3BOJUTHCS B TAKOM K€ MOPSAJIKE, HAUMHAA C IIyHKTA 2, T.€.
BBIJICJICHUE POU3BOIUT 110 TMIEPBBIM TPEM CTONIOIaM (MM, KoopauHata X, koopauHara Y).

" IV OoMcaHMe KOOpOMHAT cEEa®MH - Tabmaua 47

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

gipro geo XY start
0,0

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




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

21.  Jdorpy3ka Taéaunbl ¢ MapkaMu GyHIaMeHTOB U3 Apyroro gaiijia

J1n1s1 BO3MOXKHOCTH BBITIOJIHEHHS pacueTa (GyHIaMEHTOB OJTHOTO 3/1aHHS Ha HECKOJIBKUX
KOMIIBIOTEPaX OJJHOBPEMEHHO (KOTa pacyeT BBIMOJIHAIOT HECKOIBKO YEJIOBEK) MPEeayCMOTpeHa
JOTpYy3Ka TaOJIUIIBI ¢ MApPKaMH U3 OJHOTO PAacUeTHOTO (aiiya B APYyroil (BKIr0OYas CXeMy
pacronoxenusi) yepe3 meHto Paiin-3arpyska(Coxpanenue) Tabauisl Mapok GpyHaameHToB. [pu
3TOM JIOJDKHBI OBITH COOJIIOZICHBI CIICTYIOIHE YCIOBHSL:

- O/IMHAKOBasl BEPCHS MPOrpamMm

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

- O/IMHAKOBbIN HA0Op 0a30BBIX TOUEK

- OJIMHAKOBBI HA0Op aHKEpPHBIX 0a3

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



22. BLIBOI cXeMBI B aBTOKAJ

[IporpamMma 1mo3BOIISIET BEITIOTHUTH BBIBOJ CXEMBI PACIIONIOKCHHS PYHIAMEHTOB U Pa3pe3bl
10 CXEMeE B aBTOKaJI B BUE YepTeka u 3d Moaeiu.

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

= Buieog, B aBTOKAA,

x)

LiseTa 1 THNLI NAHAA BriBog cxembl B 30
[ Twnunoceswe | AT - Koopaunata Z
| NUHIA BYHAAMEHTDE | |CDNTINUDUS ﬂ MpMHATE B MpMHATE B
| T a— | |CDNTINUDUS ﬂ {* DTHOCHTEMGLHBIX (" abconmoTHIX
OTMETHAX OTMETHAX
To4yka BCTABEM Macwrab

BrigecTH
— - 1100 - cxemy 8 30

CHEMY
Bec nuHWIA
[w MpocTaBWTb pasMepsl NOAMLEBSI .
Ocw, mm : |0 CEBE#MHE], MM |
[v MpocTaBuTh hakTUYEKHE MapEN dyHIAMEHTOB TYHAAMEHT I, MM © |0.3 OTMETEM, MM :
[ MpoCTAENTE MapkK ByHAAMEHTDE TEKCTOB0E IHAYEHUE OCH, MM |
[¥ BCTASHTL B CXEMY CRBEXHHD Eﬁﬁjjlc TEKCTOBOE IHAYEHUE MADKH, MM |

TEKCTOEDE IHAYEHNE CHEEHMHDI,
|v PWCOBETH NOArOTOBKY HA PASPESE  CreundmMkaums

. TeKCTOBOS IHAYEHNE OTMETEN, MM :
[v OoGaswnTe "+" K 2HAYEHUH OTMETEN

n Paspes no ocK :
| [~

BuiBECTH
paspes BoicoTa TEKCTE OTMETOK MM : |3.5

e

TEKCTOBOE 3HAYEHWE PASMERE, MM :

Turel TUHWIA XpaHATCS B TIANKE MporpamMMel B daiiie linetype.txt, koTopslii MOXHO
pelaKkTUPOBATh — 100ABIATH HYXKHBIE TUIIBI JTUHUH.

Cxema (pa3pe3bl) JOHKHBI BBIBOJUTHCS B IPOCTPAHCTBO MOJENU aBTOKA/a.
Macwraf

1:100 v|

- MacmTad BbIBOZd U3 MOJICJIA B IIPOCTPAHCTBO JINCTA B CAMOM aBTOKAJC.

E

BuiBeCTH BrisecTH
CHEMY paspes

- reHepanus ¢aitna fplan.Isp B manky nporpammbl. ®aiiia MOKHO
3arpy3uth B aBTOoKa]. McronHenne daiina B aBTOKa1e IPOPUCOBBIBACT CXEMY PACIIOJIOKECHHS
(byHIaMEHTOB WM pa3pes.



AC
imi

CNELMOURALIS . repepanus daitna fplan.lsp B manky nporpammbr. Daiin MOKHO 3arpy3uTh B aBTOKAI.

HcnonHenue daiina B aBTOKaJe MPOPHCOBBIBACT CIIEHU(PHUKALIIO K CXEME PACIOI0KEHHS
¢bynnamenToB. [1pu 3aganHbIX ToAOETOHKAX B crienu(uKanuy oToOpa)xaeTcst pacxoja OeToHa Ha
MOAOETOHKY.

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

------------------------------- - BBIBOJI cxeMblI (TeHepatus ¢aiina f3d.I1sp) B aBrokan B 3D dopmare.

E’EFiIe Edit View Insert Format Tools Draw Dimension Modify Express Window Help
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3D ¢opmar no3BoJsSeT HArJISAAHO BUJETh IPOEKTUPYEMble KOHCTPYKIIMH, a TAK)XKe IKCIIOPTUPOBATh
cxemy B apyrue 3d-nporpammel, Hanpumep SCAD, LIRA, ALLPLAN u npyrue.

IIpu ucnoIb30BaHUM KOMAH/A BBIBOAA ClleM(PUKALMHU K CXeMe PACIOJI0KEHUS U HACTPOUKH
NPOCTAHOBKH (PAKTHYECKMX MAPOK NPeJIBAPUTEIbHO HEO0OX0ANMO BbINIOJTHUTH HA3HAYCHHE
dpakTuyeckux mapok yepe3 MmeHio PAUJT - HASHAYEHUE ®PAKTUYECKHUX MAPOK.

3arpyska ¢aiiaa fplan.Isp u f3d.Isp B aBTokan

Ilepen nepBoii 3arpy3koii ¢aiiina B aBTOKaJ] HEOOXOAUMO OJIMH Pa3 BBIIOJHUTH CIEAYIOLINE
HaCTPOUKHU:

1) wmenmo aprokaga CEPBUC —> HACTPOMKA



DOPMAT PHCOBSHWME Pasmepel PegakT MpoekT  [JokyMeHTauMA  Exp

(abe €| CTaHAaPTEl ochoprneHA 4 L GOST:

BL13YaNEHaA NpoOEEpKa 1o .
3aHOBD BEIOPaTE 6336 A3HHEN KIHUEEE! SAMETOK

PacuneHiTe AD-05BEKTHL...

Opchorpadis

ELICTPEI BRIGOM. ..

MopAgoK CnegoeaHA 4
CESLEHA

VZENEMEHWE aTPMEYTOE.,.
CEOMCTES
LIEHTD YNpaEnEHAA

OKHO MHETPYMEHTANEHE NaMMTH Ciri+3
AWCNETHYED NOALUMEDK Cirl+4
VHPOPMELMOHHSA Nan1Tpa Cir+5
CEAsE C B, Cir+6

JAWcneTuep Habopos NoMEToK

MprnoxeHmA...
Naret...
IMakpocke!
AutoLISP

Mzo0paxeHme

lMeHoBaHHER MCH. .

OpToroHaneHee MZE
MepeHecTi MK
Hoeas MCK

MacTepa
PExmMel PMCOBAHMA, ..
MnaHweT
AJANTALMA

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

Hactpohka

Terywmi npogwns;  acad Terywmi pucydor:  Drawingl.dwg

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

MyTH AoCTYNE, MMEHS PEFN0E W Nanku:

EnbHbIlM

y ; Qfzop...

% MyTe NoMcKa patoqms: BCNOMOr ATENEHEIR aHN0E

&n e e
YTk A0OCTYNA K ApadiBepard YoTpoRcTE

MyTe A0CTYNE K PaANEM NPOEKT 0B

-
|

o)

HnamTe
E MieHa $afinoges MeH, CNPAE0HHON CHETEMB! H 4P
E HreHa alinog TEKCTOEOD PELAKTOPA, CNOBAPA M WPHETOE Eeepx
ﬁ WreHa $afina Nedatu, Nporpartel OHOEOE NEYATH M PA3LENA NPOAOTa
ﬁ MyTe K BCNOMOFETENEHEIR SER1EM NEYSTH e
% Manka ana $aiina SETOCOXPEHEHHA YeTaHoBHTE

% Manku anA aneBomMos LEETOE

=)

(=) MoAcHkeHkE HCTOHHMKOE AaHHSL

&

ﬁ MapardeTpel WatnoHoE

)

% Mankm © Painarid MHCTPYMEHT ANEHEIX NANKMTR

)

% PacnonosweHue daiina skypHana

&

[, Manka ana $aina sRDHANE NEYSTHNYGAHK AlW b

[}

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

[ QK l[ OTreHa ] M purdeHITE

3) Vkaxwure manky, B Koropoit Haxoautcs mporpamma GIPRO-dyrzament



@ Hactpoika

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

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

My nocTyna, MMeHa ©EANoE 1M Nanika:

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

[\ Promear Filect bda A0 2008 supportcolor Beepx

HoGaeite...

YoamTe

% MMyTe AocTyna K apafBEpam yCTPORCTE
MyTe AocTyNa K PafinEm NpoeKTOE

&l

E FEANE HACTPOA KA

E MmeHa dainoe cipaeta v gpymix Sainnoe

E MmeHa $ainoe TeKCTOEOMD PEQAKTOPAE, CMOESPA M LUPWDTOE

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

E [yTb K BCNOMOrATENEHEM @EAMEM NEYSTA .

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

4) naxxmure [IPUMEHUTDH OK

[Mocne Toro kak ¢aiin fplan.Isp wmu f3d.Isp crenepupoBan B porpamMme ero MOXHO 3arpy3uTh
B aBTOKa. Iy aTOr0 B KOMaHHO# cTtpoke Habepute komanay (load 'fplan®) wru (load
"f3d"), Bxarouas ckoOku, v HaxkmuTe Enter. J{ist mpocMoTpa mpoToKoJIa BeITOMHEHHS (aiiia
fplan.Isp B aBToKane Haxxmute F2.

BHUMAHME! Ilepen 3amyckom daiina fplan.Isp B ABTokase y TeKyIero TeKCToBOro CTHIIS
3HAYEHHUE BBICOTHI TEKCTA JIOJKHO UMETh HyleBoe 3HaueHue | Eciy B BalllMX TEKCTOBBIX CTHIISAX
BBICOTA TEKCaA HE paBHA HYJIIO, TO PEKOMEHYEM CO3aTh HOBBIM TEKCTOBBIA CTUJIb C BalllUMU
HaCTPOMKAaMHU U BBICOTOM TEKCTA, pABHOM HYJIIO, HO UCIIOJIB30BATh €r0 TOJIBKO I OTPHUCOBKHU
CXEMBL.



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

¥MPAENSHME CROAMM »

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

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

MacTep GUBMMOTEYHE 2NEMEHTOE. ..

MHOrOEM A0ERIE BNk 4

Enoka 4
B TexcioBble CTHAN

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

WA wpkeTa: Hauepranue: Bricora:

TEKCTOBLIE CTHAM..,

MapaMeTpEl BEHOCKM. .. A weskd shi 4 0.000

CIToOpaseHMe TOYek. .. [ McnonesoeaTs Goaswoi wpwdgr

AepperTEl Ofpazew

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

TNl MM, .

CTMMA MYMETHIMAHME,

[] BeprukansHbii |AaBbEcD

Beca MM, . | [ Moxasars

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



23. Ha3HauyeHue paKTHUECKHX MAPOK H PACX0] MaTepUaI0B

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

=~ DaKTHYECKHE MapkM tpyunameumn H pacxoj, MmaTepHanos

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

AT TIpHHAT L OAWMHEKDEKI AHAMETD BLiNonHuTS PacyeT pacxopa

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

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

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

Komanna no3Bosisier Ha3HAUUTh PyHIaMEeHTaM (PaKTUYECKHE MapKH, B 3aBUCUMOCTH OT
reoMeTpun (pyHIAaMeHTa U MPUHATOTO apMUpoBaHus. Ha pe3ynbrar Ha3HAYeHUS BIUSET
KOJINYECTBO aKTUBUPOBAHHBIX MMAPAMETPOB HA3HAUYCHUS U JJONIOJHUTEIbHBIE HACTPOMKH.
[Tapametp reometpus hyHIaMEeHTa aBTOMAaTHYECKHU BKIIIOYAET B ce0sl TaK:Ke MIPOBEPKY MO
pa3Mepy MOJIOIIBEI U BBICOTE (yHIAMEHTA.

MpUHATE OgUHAKDBbI
AHAMETD B NOJKONOHHEE

[pMHATE OQMHAKOBLIA QUAMET D

B MAMTHOI 4acTu - B ClIy4ac pa3HbIX JUAMETPOB I10 PACYCTY B INOJKOJIOHHUKE
(HJ'II/ITHOI71 IlaCTI/I) IIpU IOoACUYCTE pacxoaa MaTCpruaJIOB U HA3HAYCHUHU MAPOK ITPUHUMAIOTCA
OJIMHAKOBbIE TUAMETPbI apMaTyphl B MOJIKOJIOHHUKE (IUIUTHOM YacTH) 10 OOJIbLIEMY AUAMETPY.

HDMEFIE HCKNHYEHHA | |
- [IPU Ha3HAYCHUHU MApPOK YKa3aHHBIC HOMEpa

nporpaMMa urHopupyer. Homepa cienyer 3agaBaTh uepes 3ansaryro, Hanpumep: 4,5,7,10.

3HaueHue GaKTUIECKON MaPKU MOXKHO 3aMKCHPOBATH, IJIsl 3TOTO TIOCTaBbTE KYPCOP B HYKHYIO
CTPOKY ¥ HaXXMHUTE MIPaBYI0 KHOIIKY MBIIIH. 3a)UKCHpPOBaHHBIE (PAKTUUECKHE MApKH
(GyHIIaMeHTOB MporpaMma He MeHseT. BBICTpEIil mepexo] B rIaBHYIO TaOJIUIly MPOTPaAMMBI -
JTIBOMHOM KJIMK B HY)KHOM CTPOKE TaOJIUIIBI.



DaxTHyeckHe mapkH dyHaam

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

ITpu nmoxcueTe pacxona MaTEpHAIOB B KaXKI0W CTPOKE AAaeTCs PAcXo/l 10 MaTepHaIaM Ha OJHY
MapKy (yHIaMeHTa, B KOHIIE Ta0JIUIIe TIPH MOJICUeTe 00IIEero 00beMa YUUTHIBACTCS KOJIMYECTBO
(GyHIaMEHTOB Ha CXEME.

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

1 MogkonoHHHWE ‘

2) Menro ¢aitn — BeiBoj Ha nevats \ Pacuer cTymneHei u moaKoJIOHHUKA
3) Mento aiin — Pacuer cryrneHeil U MoIKOJIOHHUKA TEKYIIeH MapKu
24.  Kparkoe onucaHue noc/jeA0BaTeIbHOCTH PadoThI B MporpamMmme
ITocse 3anmycka nporpaMmmsI:

1) Co3znmanue ogHOM CTAPTOBOM Mapku (hyHIaMEHTA:

[MMMEHUTE

I[aﬂee 3alI0JIHCHUEC UCXOAHBIX TAHHBIX :

Mapka : |EIT1 -mecTinms pag KomGu [

OTH.OTM. i - 0.6 P: 14,6
BEpXa:
18 Bmin : |0.6 Ma :|0.405

Beic.Try6.Mogh.: |1.82,050.0 Mb z[0.305
OTpuiB (%}:|15 ﬂTﬁl:hI 1
Cp. Becinones.: [21.0 ATD :[o.3 1

FeCnoruA: | 1 R: |1':'

[Ipu 3ToM nepekiatoyarens pacyera Rrp HyKHO NEPEKIIIOUNTD B PEKUM pacdeTa o
3aJlaHHOMY Rrp (eciu He co3/1aHbl T€0JIOTUUSCKHAE CKBAKUHEI):



3anath B Ta0JMIIE B IEPBOM CTpOKe 3HaUeHue Rrp:

MNeonorua (Tabnuua)

E, o'm2 Yel |¥We2 (M-

1. Bes recnores 20
2. Haczmel

3. Hacwme2

MAMMERKTE
Co31aTh MapKy MOBTOPHO, HAXKaB

2) 3amanune re0JIOrnYeCKuX CKBQXKHH, JaHHBIX 110 BOJAC U a0COIFOTHOM OTMETKE HYJIA:
CEBaMHHbI |

Ecnu He npeanonaraercs pacuer Rrp mo reosoruu, To 3a7jaHue CKBaXXUH He 0053aTeNbHO,
HO P 3TOM He OyayT JoCcTynHbI 4, 5 1 6 rpynna pacdeToB (TPYIIIbl paCY€TOB CMOTPUTE
Janee 1o TEKCTY).

3) Cosznanue u pelakTHPOBAHKE CO3JAHHBIX MapOK (DYHIAMEHTOB aHAIOTHYHO MMYHKTY 1, ipu
3TOM, €CJIM TUTAHUPYETCS CO3/TaHUE CXEMBI, MOKHO (DyHIaMEHTaM IPUCBANBATh CKBAKUHBI
MIPOU3BOJIBHO, T.K. HA CXEM€ MePenprUCBOCHIE CKBAXHUH 0 MPUHIUITY Hanboee OIM3KUX
BBITIOJTHSIETCS] aBTOMATHYECKH C TIOMOIIBIO KOMaH/IbI.

4) Coznmanue cxeMbl QyHIaMEHTOB

Ecnu He mutaHupyeTcs co3iaHne cXeMbl pyHIaMEHTOB, TO HE OyAyT IOCTYIIHBI 5 ¥ 6 TPYIIIbI
pacueTosB.

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

1) Pacuer pa3MepoB MOIOMIBBI

2) Pacder reomMeTpuu IIMTHOW YacTH (KOJIMYECTBA CTYIEHEH, BBUIETHI CTYIIEHEH, BBICOTHI
CTyIIEeHEH )

3) Pacuer apmMupoBaHus pyHIaMEHTa

4) Pacuer ocanku QpyHIaMEeHTa

5) Pacuer OTHOCHTENBHOI Pa3HOCTH 0CaI0K

6) Pacuer ocagaku QyHIAMEHTOB B IPYIIIE C YIETOM BIUSHHS COCCTHUX (PYHIAMEHTOB



25.

Padora B DWG-Koncrpykrope

®aitn  bontTun 1.1 Boattun2  Mapka ctanw Gonta  padwea [Mognweka Apwmatypa Ynop F+W
— Mapku pyHpamenTos - 51 —YcnoBHBIR NnaH PpyHgamMeHTa
Iq:'hﬂ ;I Do, JotGaeuTb | 5 - 0w - 0x - 3
A-B o b 0x -0x u
3;;“ Cetrka 0 % 0 mm | Konuposats | = = S =l /; 5 n\
Orm. [1.900 Afwma): | 3000 B (rara): [ 3000 BO. M NS " g
s Sl
hC[MM]:IBDD i No6asurb | | * : 5.- >
be(mm): |1U5D Hsmenurs | By, g_ e Pall,
~Mnan\Ceverme -cetka 0 x Opm—————
—Moax
Px[mm]: ISDD— JNobGasurb |
Pyirm): 1500 HamenuTe | ulm
D xlram]: ID— BrGop |
_ u| W2 | Bonr 1.1 MU2(0SM2C-6 (170, 185MNa) (o 40
Dy(ram): I a -
Himm): | 1200 ADMUDOBAHNE: Iecrb vl
— bomret\Ynopo, mm — BriBOg B 3ETOKAL - . _I
] ) H acwrabo © [50/20 ?
x:[T0 ov S SRR | oo | panocums ¥ o
By:[450 Oy S s @ Bomr JloSasuTs HauepTuTs Paspes.mm: [0
h6/hn: [E55/50  hy - I - “Homorre | Kompons | B UCmew |
. Ynop SMEHHTb
Oct LI :S’. _ p Pucosate nNoaroTosky I- Pucoeart MOAE ONOHHME,
Britop
Basa: IE"”1 j' il.il _ Homepa mapok Ha nm:ml [H|

DWG-KoHcTpyKkTOp npeaHa3Ha4yeH AJ1s BbIBO/IA B aBTOKaJ YepTekell Mapok (pyHIaMEHTOB ¢
NPSIMOYTOJIBHOM popmoit moomBel. JkcropT pyHaamenToB B DWG-KoncTpykTop
BBINOJIHSAETCS B OKHE NMPUCBOCHUS (DyHIaMEeHTaM (paKTHUECKUX MapOK — BEPXHEEe MEHIO 3KCIIOPT
Mapok B DWG-KonctpykTop.

Onucanune uHTEpdEiica :

| Prandt -
- CIIUCOK MapoK (hyH/IaMEHTOB
OTm.
A-B
- KOPPEKTUPOBKA Pa3MEPOB MOJOIIBBI U OTMETKHA HU3a MMOJAOIIBbI TEKYIEH MAPKU
byngamenTa
Jnax

M . loGaBIeHHe K TIOMOKUTENbHBIM 3HAYEHHAM OTMETOK 3HAKA «+»
Orm. ID'DDD - OTMETKA MOJOIIBEI
Almm]: I 1200 Bmm]: I 1200 - pasMepbI MOIOLIBEI

JoGaBHTL

Konuposate | _ no0aBlieHHe, yIaJICHUE U KOIMPOBAaHUE TEKYIEH Mapku GyHIaMeHTa

- | 300 .
he{rm): - BBICOTA BBHIOPAHHO# CTYIIEHU

bepan]: | 300 - BBIIET BHIOPAHHOM CTYHEHH



! - BEIOOp CTyNeHU

il - kpaii pyHIaMeHTa, C KOTOPOTO MOKAa3aHO 3HAUCHHE BbUIETA CTyIeHU bC

NoGaBuTE |

H3mMeHuTE |

Haanute | - 100aBUTh, U3MEHUTH U YAATUTH CTYIIEHb (PyHIaMEHTa

Palrm): | £

Pylmm): | 0

D x[mm]: | 0

Dy(rm): | 0
Hrm): | 2700

- pa3Mepsl IOJKOJIOHHUKA, €T0 CMEIIEHHE U BBICOTA OT TOJIOIIBBI
byngamenTa

APMHPOESHKE, | BCTE |
- APMHUPOBAHHC ITOJAKOJIOHHHUKA

HNotiaeutb

Bmbop

H3meHuTb |
Ypanurs |

- I[O63.BJ'I6HI/IG. HN3MCHCHIUC, BLI60p " YAAJICHUC ITIOAKOJIOHHUKA

Bx - |-140
By :| 150

- IPUBA3KU 0OJITOB OT OCH INOAKOJIOHHHUKA

OGmee KOJIMYECTBO 00JITOB JOJIDKHO OBITh YETHBIM. Z[I/IaMeTp AJI1 TEKYILICTO 6OJ'IT3,, €ro
Mapka CTaJId 3aJar0TCA B BEPXHEM MCHIO IIPOT'PAMMEI.

hé/hn:[500/50 - BBLICTYIAKONIAs 4acTh 00JITa U3 OETOHA IOIKOIOHHUKA U TOJIIIMHA
MOJUBKY 13 OETOHA HA MEJIKOM 3aIlOJIHUTEINE

Ox - SIS0

Oy :
y : MPUBSI3KA YIIOPOB OT OCH TTOJKOJIOHHUKA

hy - I BBICTYIIAIOIIAst YaCTh yIIopa u3 O6eToHa

Oce ynopa (S): IR _ c\erene ocu yropa

| IOROKEHMESTIODY i e e 1 o )

{» Bonrt

Yo _ p1i60p penakTHpYeMOoro oGbeKTa

baza: |1 j

- CIICOK aHKEPHBIX 0a3



ﬁ - noOaBJIeHUE U peaKTUpOBaHue 0a3
Nmena ankepHbIx 6a3 uMnopTupyetcs ¢ Mmapkamu ¢pynaamento. B DWG-Konctpykrope

HEO0OXO0UMO 3a7aTh JJIA KaKI0H 0a3bl CBOM HAOOP OOJITOB U YIIOPOB.
ﬂ - KOITUPOBAHKE JAaHHBIX YKA3aHHOH 0a3bl B TCKYIIYIO.

NoGaenTh
H zmeHUTE
Britiop
[ Haanute | _ ;| ,Gaprienne, n3MeHeHne, BBIGOP WIH yaneHue GONTa 1K yIopa

YcnoBHas cxema (pyHIaMeHTa:

. -0x e Dx "

N N
e be L. . Ox [Bt/ > =
® & ] »

1 - l/: L.

N ~ — N\ 5
2 \ Y e |
s LT E

”~
o —%
o
N 5 : —
-Bx, /PH'VPXQ/
/7 7
P All » ASl ’

MnaniCevyenue - ceTtra 300 x 300 ram

- ppeiim ¢ n3o00paxeHueM

(dbyHIaMeHTa, KJIMKOM MBIIIIA MOXHO TEPEKIII0YaTh TUIaH Ha pa3pes.

Hanpasnewme | . HarpaBJIeHue pa3pesa (BepTUKAIbHBIN UM TOPU30HTAIBHBIN)

_| - KOHTPOJIb COOJIIO/IEHNS KOHCTPYKTUBHBIX TpeOOBaHMii 1o Oontam
(paccTosiHUS MEKAY OOJITaMU, PACCTOSIHAE OT OCH OO0JITa /10 Kpas MOAKOJIOHHUKA). [Ipu

BBIITOJIHCHHUU KOMAaHAblI aBTOMATUYCCKU NMTPOU3BOJUTLCA IIEPCHAZHAYCHUEC JIMHBI BCCX daHKCPHBIX

00JITOB.

Macumate: [50/10 - MacITad Yepreka B BUIOBOM OKHE B IPOCTPAHCTBE JIUCTA B
aBTOKajIe IS ueprexka GpyHIaMeHTa U OTAEIbHO ISl CEYEHHS 10 MOAKOJIOHHHUKY.

Mosuuma : 1 yayanueit HoMep IpocTaHOBKY MO3ULMIL Ha YepTeske

[ Ormerra MPOCTAHOBKA BBICOTHBIX OTMETOK HAa YEPTEIKE

FPaspes, mm: |0 - CMELIEHHME JIMHUHU pa3pesa



£ B U - pepexmouarens pexuMa paGoThl ¢ GYKBEHHO MM U(POBOIT 0CHIO

[0/U,.0. /oce

BBIHOCKH C OCH

- CMCIICHHUC ITOJIOKCHHUA OCHU OT OCH Q)yHnaMeHTa, Ha3BaHUC OCH, TCCT

[ Pucosate noaratoeky . YEepPTUTH MOJTOTOBKY IOJI MOIOIIBON (DyHIaMEHTa

[ Pucosare noakonoHHik. PEKUM YEPUCHHS CCUEHUS 10 IMOJAKOTIOHHHUKY

Homepa MapoK Ha MMET:
I I | - €CJIM Ha JIUCT C YEPTCIKOM MapoK

(GyHIaMEHTOB IUTAHUPYETCS TOMECTHTh HECKOJIBKO MapOK, TO YKQKHUTE 3TH MapKu. ITO
HE00XO0IMMO JJIsl IPUCBOCHUS OJIMHAKOBBIX HOMEPOB TIO3UITHI OAMHAKOBBIM dJIEMEHTaM
¢dbynnamenToB (6onTtam, apmatype), Hanpumep 1,2.3

Haueptute o
- KoMaH 1a reHepanuu daiima fm.lsp

[lepen nepBoii 3arpy3koii (aiina B aBTOKaJ HEOOXOAMMO OJIMH Pa3 BBITOIHUTH TE KE
HaCTPOMKH, YTO U TIPU BBIBOJIE CXEMbI B aBTOKA/I — CMOTPUTE Pa3Jiel BBIBOJ CXEMbI B aBTOKA/I.

[Tocne Toro kak daiin fm.ISp crenepupoBaH B mporpaMmme e€ro MOKHO 3arpy3uTh B aBTOKa. Jlis
3TOTO B KOMaHIHOU cTpoke Habepute komanay (load "*fm™), Bkimtouas ckoOku, u Haxxmute Enter.
Jliis mpocMOTpa MPOTOKOJIa BhimosiHeHus (aiiaa fm.ISp B aBrokame Haxxmute F2.

®aiin  BoarTvn 1.1 Boartwn 2 Mapka ctanw Gonta  [padwmka Mognuweka Apmatypa Ynop F+ W
BepxHee MeHI0 pOrpaMMbl MO3BOJISIET:

1) COXpaHUTh B OTHAENbHBIN (haill aHKepHbIE 0a3bl, YTO TMO3BOJISIET HCIOJIb30BAaTh U
MPUMEHSTh CBOM TUIIOBOM Ha0Op aHKEPHBIX 0a3

2) HA3HAYUTH JUAMETP U THIT 00JITa ¢ BO3MOKHOCTHIO KOPPEKTHPOBKU B OOJIBIIYIO CTOPOHY
3a/1e]Ku 00J1Ta B OETOH Ha 33/IaHHYIO BETHUUHY

3)  Ha3HAYMTH MapKy cTayu 0onTa

4) 3a/1aTh apaMeTpbl TpaduKH MPH OTPUCOBKE YepTEka B aBTOKAJE

5) 3a7aTh KJIACC OETOHA MOJIMBKA

6) 3a/1aTh Kjacc paboyeil apMaTypbl, IMaMeTp U IIar XOMyTOB

7) 3a/1aTh PEXUM OKPYIJICHHsI pa3Mepa XOMYTOB B BEIOMOCTH JeTaneil kpatHo 10Mm B
Oospiyro cTopoHy. PazMep B BemoMocTH feTanei 6e3 OKpYTIeHUs BEIYUCIISIOTCS 110 OCH
CTEpIKHEN

8) 3aJ1aTh pa3Mephl YIIOpa U BBITIOJHUTE PACUET 3aJICKH yIopa JJIs BOCIPUATHS HATPy3KH

9) 3a/1aTh MapKy OETOHA MO0 MOPO30CTONKOCTH U BOJOHETPOHUIIAEMOCTH



26.  Menio ®aiin - ’KecTKOCTHbIE XapaKTEPUCTHKHU

JlaHHBIN MYHKT MEHIO MMO3BOJISIET CPOPMHUPOBATH B MAIKe MPOrpaMMbl (Pailsl KECTKOCTHU.tXt ¢
KECTKOCTHBIMHU XapaKTEPUCTUKAMU Ha TIEPEMEILICHHS U TIOBOPOTHI.

K.puTepui BLIG0pA XECTKOCTHOA XApAKTEPMCTHEH

(" BeIGHMPATE MUHMMANEHOE ZHAYEHHE
(" BrIGKMPATE MAKCUMAaNEHDE SHAYEHHE

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

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

-

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

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

J10A HYNEEKIX SHAYEHMIA XADAKT ENWCTUE 007 NEQEMEL BHWE No
[~ FOPMSOHTENM W NOBOPOTOR [P HYNEEOM SHAYEHH HArpY3EM] Hatimu IN
MPHHAMETE SHAYEHHA DABHEIMA X30AKTENMCTE AR, BBlHMCIEHHEIM B Harpyzky [F]

MEPMNEHLMHEYNAPHON MADCKOCTIH

Oryer

" BrAMOYMTE B OTYET HapakTepHcTUEM nA kasgoro PCH Ha dyHoamert

{* BEANOYMTE B OTYET RAPAKTEPMCTHEM N0 SA0EHHOMY KPWTEDMIO BRIGODA

Hano AH|TENBHD

(EeEqMHMTE E OQHO
SHAYEHME BEC

[ @ynoameHTa
[MpUrpyWz] W

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

(" BraoudTe B TAOAMLY MAapkK dYHLaMEHTOE

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

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

BuinonHHTE pacYyeT ‘

3HaueHUs] XapaKTepUCTUK MOXHO HCIOJb30BaTh, HANPUMED, AJII MOJEIUPOBAHUS PAOOTHI
OCHOBaHWUS I BBITIOJIHEHUS pacueTa Kapkaca 37JaHus ¢ yueToM paboTsl ocHoBaHus. Hampumep,
B mporpamme Scad, HCmOaB3ys S1-bIif MOXXHO BBIMOJHUTH TaKOM pacyer, NpH ITOM
PEKOMEHYETCS UCIIOJIb30BATh TOJIBKO KECTKOCTHBIE XAPAKTEPUCTUKU IO MEPEMELIECHUIO BIOJIb
BEPTUKAIBHON OCH.

’KecTkocTHBIE XapaKTEPUCTUKU ISl YIJIOB MOBOPOTa M TOPU3OHTAIBHBIX NEPEMEIICHU B
MporpaMMe JaHbl CIPABOYHO W UX HCHOJB30BAHUE OTPAHWYEHO, YYHUTHIBAS 4YTO MPU UX
BBIYMCIICHUU IPUHATHI CIAEAYIOLIME OTPAHUYEHUS .

1) Pacder )KeCTKOCTHOH XapaKTEPUCTUKH HA IMOBOPOT BHIMOJIHEH JICICHUEM JICHCTBYIOIIETO
MOMEHTa B ypPOBHE IMOJKOJOHHMKA (pyHAAMEHTa Ha YroJl IOBOPOTA, IPU 3TOM Yroj
[IOBOPOTA, BBIUUCIISIETCA IO KPEHY BBIYMCIEHHOMY OT MOMEHTa B YPOBHE IOJOIIBBI
dbyHmamMeHTa, T.e. C ydeToM OOKOBOW CHJIBI, JCHCTBYIONIEH B YpPOBHE Bepxa
IIOJIKOJIOHHUKA



2) Ilpu pacyere KECTKOCTHOW XapaKTEPUCTHUKH HAa TOPHU3OHTAIBLHOE TMEPEMCIICHHE HE
YUHUTBIBaeTCsl paboTa rpyHTa Mo OOKOBOW MOBEPXHOCTH (pyHIaMeHTa. 3HAUCHHUE ITOM
XAPAKTCPUCTHUKHU IMOJTYUCHO ACIICHUCM 3HAUCHUS FOpI/IBOHTaJILHOﬁ Harpys3Ku Ha 3HaA4YCHUC
TOPH30HTAIILHOTO TIEPEMEIIICHHsI BepXa MOKOJIOHHUKA OT KpeHa QyHIaMeHTa.

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

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

Buumanue! Ilpu BKIIOUEHHOM HACTpOilKe BBIBOJA B OTYET OCEW 3JIaHMs Kakaas Mapka
dbyHmameHTa qoJpKHA OBITh HaHECEHA HAa CXEMY PACIOJIOKEHHUS M TOCJIE 3TO BBIMOJHEH pacyer

dbyH1amMeHTa.

KecTkocTHBIE XapaKTEPUCTUKH IO BEPTUKAIHLHOMY MEPEMEIICHHI0 MOXKHO BBIYHCISATH C
ydeToM uiu 0e3 yuyera coOCTBEHHOro Beca (yHJAaMEHTa, a TakKe C YYeTOM 3aJIaHHOTO
MOJIb30BaTeeM NpUrpy3a. OTO HEOOXOJUMO HCIOJIb30BaTh B cly4yae, eclid Ha (yHIaMEHTHI

JENCTBYIOT BBIIEPTUBAOIINE HATPY3KH, IIPU Y TOM PEKOMEHIYETCS

1) BBINONHATH pacyeT KECTKOCTHBIX XapaKTEPHUCTHK 10 BEPTHKAIBHOMY TEPEMEIICHHIO C
y4€TOM IPUIPY3a, 3a/1aBas B KauecTBe nmpurpy3a MAX BbIIEpruBaroIlyl0 Harpy3Ky Ha

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

MOCTOSTHHOE JTOTIOJTHUTEIFHOE 3arpyKeHHUE, pABHOE TIPUTPY3Y

[Tpu coGuroieHNN 3TUX PEKOMEHIAlUN KECTKOCTHBIE XapaKTEPUCTUKU BBIYUCISIOTCS TAKUM
00pa3oM, yTOOBI OT MPUTPY3a OCATKU PYHAAMEHTOB OBUIM PaBHBIMH.



