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1. OOmee onucanue

Pacuer MOHOJIMTHBIX Ke€J1€300€TOHHBIX (YHIAMEHTOB (110 33JJaHHOM Harpy3Kke moadoop GpyHaaMeHTa
u ero pacuer) corjmacHo TpedoBanumii CI122.13330.2011 "OcHoBaHus 3MaHUN U COOPYKCHHI",
CI122.13330.2016 "OcuoBanus 3manuii u coopyxkenuit" m CII 63.13330.2012 "Beronusie u
XKene300eToHHbIe KOHCTpYKIMK. OCHOBHBIC TOJIOKEeHUs". B mporpaMmy BKJIFOYEHA BO3MOXKHOCTH
aBTOMATHYECKOTO PA3JIOKEHHUsI PACUETHOIO MOMEHTA B Mapy CHJI M TOCIEIYIOUIMM pacyeToM Ha
couetanre Nmax u Nmin, a Takke aBTOMaTH4YeCcKoe J00aBJICHHE MOMEHTa OT JIKCICHTPUCHUTETa
BEPTUKAJIHHON CHJIBI U PA3JIOKEHHE BEPTUKAIBHON 1 OOKOBOM CHJIBI Ha 33JaHHOE KOJIMYECTBO OIOpP.
ABTOMaTHYECKH MOJ00paHHBIM (YHIAMEHT PACCUUTHIBACTCS HAa ApPMUPOBAHUE MMOAKOJOHHHUKA U
MOJOIIBEl  C  MPOBEPKON MAaKCHUMaJbHO JIOMYCTUMBIX pa3MEpOB BbUIETA W  MHHUMAIBHOM
BBICOTHI CTyIeHel. JIOMmoIHUTENbHO MporpamMma  BBINOJIHSIET pacuer oOcaaku, KpeHa U
OTHOCUTEIIbHOW PAa3HOCTH OCAJO0K JUIsl Tpymibsl (YHJAMEHTOB C YYETOM BIHMSHHS COCEIHUX
¢bynnamenTtoB. [Iporpamma Takke MO3BOJIIET BHIBOJWUTH B aBTOKAaJ B BHUJAE YepTeXKeH cxemy
pacrionokeHusi (yHJaMEHTOB, pa3pe3bl MO CXeMe W MapKu (DYHIAMEHTOB CO CIeUU(PUKALUIMU U
BenomocTsiMu, 3D momens ¢(ynmamentoB. Takke mporpamMma BBINOJTHSET pacyeT CTOMMOCTH

CTPOUTCIILCTBA.

Qaiin  (Modowsa Passoxume bemos  Jonansumensio  Tpewunel  [pyeue pacsemes:  Ocadra  Celicmura, Yposens  Cxema  Pedaxmuposame  [Momouse
Mapka Amin | Bmin| Buic/Tny O | Jrt [mame [Mbmw [t [ [Rom[Ghum2 |G-tz [Awm [B.m [ Max Ovprie] Ocanxa, wu] Kpew (Manab) ”
30] 30 2.7/2.95M0.0 (+2.7) 2010 173 40 0.0 0.0 0.5 38883 77 .66 3.0 3.0/ 25 % (30) 10.6
BLLIZ-[2] 08 06 2.7/2.9510.0 (+2.7) 200 175 0.0 0.0 [X] 0.5 37084 .21 15,88 [X] 0.3 25 % (3n) 15
BLHD-Z] 06| 0.6 2.7/2.9510.0 (+2.7) 2010 154 189 1.08 0.0 1.0 37.08 44.53 ] 0.3 1.2 25 % (3b) 9.2
ELH22] 06 0.6 2.7/2.8500.0 (+2.7) 2010 495 0.0 0.0 0.0 07| 37.456 42.36 30.85 1.2 1.2 25 % (3b) o2 ]
BLLH3-A3-2] 06 06 2,7/2,9500,0 (+2.7) 2010 408 0.0 1.76 0.0 07| 37456 4242 20,38 1.2 1.2 25 % [3b) 195
ELH4-{7] 06 06 1,8/2,0500,0 [+1,8) 20110 468 0.0 0.0 0.0 1.0 30571 .05 24,08 1.2 1.5 25 % (3h) 180
ELI5-{2] 08 06 2,412,210,0 (+2.1) 2010 110 0.0 0.0 0.0 0.5 30,985 .25 1 0.6 0.9] 25 % (30) 79
BLLIZ-[2] 08 06 2,0/2,200,0 [+2,1) 20110 263 0.1 276 0.0 05 1718 32,95 934 1.2 1.2 25% [3b) 19
BLU3-7] [ 2,412,200 (+2.1) 2010 %3 11 20 17 00| 3718 4128 101 12 1.2) 25 % (3b) 13
BLU4-[2] 15 15 2.4/2.210,0 (+2.1) 2010 450 [X] 13 0.0 07| 3208 na 176 13 1.3 25 % [3) 153
BlU4-{Z] 15 15 2.1/2.210.0 (+2.1) 2010 500 18 0.0 0.0 07| 3208 2564 13,53 1.5 1.5 25 % (3b) 174
BLI4-1-[2] 06 06 2,7/2,8500,0 (+2.7) 2010 500 0.0 28 0.0 27| w817 4184 10,34 1.5 1.5 25% [3b) 18,6
BLLI4-1-[2] 06 06 2,7/2,9500,0 (+2.7) 2010 500 23 0.0 0.0 27| w817 4184 10,34 1.5 1.5 25 % [3b) 18,6
BLIET2{2] 06 06 2,4/2,210,0 (+2.1) 2010 17 4.5 0.0 0.0 31| 2w ELET] 32 1.5 1.5 25 % (3h) 1,0
LG22 08 06 2,412,210,0 (+2.1) 2010 37 0.0 a5 0.0 31| 20 EZET] 32 15 1.5 25 % [3b) 1,0 v
BLLE-[2] 08 03 2,0/2,200,0 [+2,1) 2010 352 0.0 162 0.0 07| 1718 211 124 1.2 1.5 25% [3b) 138
ELUB-[7] 06 0.3 2.4/2.200,0 (+2.1) 20M0) 352 1.8 1.72 0.0 07| 31718 33,02 11,52 12 1.3 25 % [3b) 13.8 -
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2. Pacuer ¢pynaameHTOB

B tabmuie oroOpakaroTcs UCXOHBIE TaHHBIE TI0O MapKaM. B mporpamme BO3MOXKEH pacueT cpa3y
HECKOJIbKUX (DYHIaMEHTOB, MPHU 3TOM s (PyHIaMEHTa MOXHO 33/1aBaTh HECKOJIBKO KOMOMHAIIHIA
Harpy3ok. MakcumanabHOE KomrmaecTBO cTpok B Tabnuire 3000. Mapku ¢hyHIaMEHTOB €
HECKOJIbKUMHU KOMOWHAIUSIMU Harpy30K BBIACISIOTCS pa3HbIM 1BeToM. Kaxaomy pyHaamenty
MIPUCBAUBACTCS MHANBUIyaTbHOE UMs (Mapka). [ 0yObIM IIBETOM OTOOpaKEHBI 3aJaHHbIC
Harpy3Kku, OTJIMYHBIE OT PACUETHBIX — CIIy4all IPUMEHEHUs Pa3IoKEeHUsI HArpy3KH, Koraa
porpaMMa 3aJJaHHbIM IOJIb30BaTEIEM CIIOCOOOM IMpeodpasyeT ux. PeanbHylo pacueTHYI0 Harpy3Ky
MO>KHO YBHUJIETh B OKHE Pa3JIOKEHUS HArPy30K, B OTYETE M B TAOJIUIIEC Pa3JIO’KEHHs Harpy30K. B
KOJIOHKE «Max oTpbIB» TaKKe 0TOOpaKaeTCs 3aIaHHBIN MToIb30BaTeeM MAX HOMyCTUMBII OTPBHIB
¢dbynnamenTa. B kononkax A u B nmoka3an pazmep moJJOUIBHI, TIO00PaHHBIN MPH 33JaHHBIX



UCXOJHBIX NaHHBIX. B konmoHkax «G+» u «G-» mokasaHbl MAaKCUMAJIbHBIE 1 MUHUMAJIbHBIC YTIIOBBIC
(KpaeBble pU HAarpy3Kax B OJHOMU IJIOCKOCTH) HanpspKkeHus. [1oMHbINA pacdeT HaNpsHKEHUH MOXKHO
yBHUZIETh B oTueTe. B kononke Ocanka oToOpakaeTcsi 3HaUYCHHE OCATKH, BKIIOUast pocaaky (pu
HAJIMYUU TIOCAJJOYHBIX TPYHTOB).

q
|:| - TabJMIIA HA BECh AKpaH (KHOIKA PacIooKeHa B HIDKHEN YaCTH TOJIOCH! POKPYTKH
3HAaYEeHUI TaOJIHIIbI)

JIBOITHOM KITMK B CTPOKE HE pa3BEpHYTOM Ha BECh 3KpaH TabIUIbl OTKPHIBAET OKHO PEaKTUPOBAHUS
HUCXOJHBIX JAaHHBIX B KPAaTKOM BH/JIC:

MWHUMENEHEIAR paZMED CTOPOHE! A, M:

paBHOMepHan
noneiHas
Harpy3ka

LITLILLIILIILL LI L Wl I L ILL]

MitHWMaNEHLIR pasMep cTopoHbl B, m:

CTHOCUTENEHSA 0TMETKE BEDXE PYHOAMEHTA,

BricoTa dyHoameHTa,

Zarnyfineqve gyHoaMeHTa,

BhICOTA
dyHoamenTa

BricoTa nogBeToHKM thyHAAMEHTE, M:

sarnybnenue
yHpamenTa

HonycTMet oTpeIB NoLoWER, 7

YopegHeHHEIR BEC hyHOAMEHTE C FRYHTOM, T/M3:

2HEYEHWE DAEHOMEDHD DACTIDE DENEHHOA
HErPYSKK Ha NOBEMHOCTA, T/M2Z:

S

R

-
1.0

| CoxpaHWuTh gaHHbLIe

[MUMEHUTE |

Pexum PEAAKTUPOBAHUA UCXOJHBIX JaHHBIX TGKYH_ICﬁ MapKu

MepermeHoEaTE |

N3menenne umeHu (Mapku) Tekymiero ¢pynaamenTa. JlocTymHo, eciiu Bbl HE HAXOJUTECh B PEKUME
penakTupoBanus. Heo6xonnmo BBeCTH HOBOE UMsI (MapKy) B TEKCTOBOE ToJie «Mapkay» 1 Haxatb
KHOTIKY
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[Toabop pa3mMepoB MOAOIIBBI TOJIBKO TEKYLIETO (yHIaMeHTa (BBIICICHHAS CTPOKA TaOIHIIBI).



[TonGop pa3mepoB MOIOMIBEI BCeX (HYHIaMEHTOB.

Ecnu st Mapku pyHIaMeHTa 3aJaHO HECKOJIBKO KOMOMHAIMI 3arpyKEeHHs, TO pa3Mep MO/IOIIBEI
¢bynnamenTa OyneT moso0paH ¢ y4eToM BceX KOMOMHAIMI M OKOHYATEeJIBbHO OYyJIeT IPUHSAT pa3Mep,
YIIOBJIETBOPSIOMINKA BCEM KOMOMHAILIMSAM HArpy30K (IIpy BKIIOYeHHOH oninu KoncerpyupoBarts
MOJKOJOHHUK H INIMTHYIO YacTh ¢ y4€TOM BCeX KOMOMHALMI 110 MapKe B MEHIO
J1OTIOJIHUTEIbHO)

& ¢
Franmp. Kpwr

®opma nogouiBel pyHaamenta. [lpu pacuere pyHaameHTa ¢ Kpyrioi NOIOMIBOM Harpy3ka 3aaaercs
TOJIBKO B IUIOCKOCTH JieiicTBUss Mb 1 Tb. B ciyuae, eciiv Harpy3ku 3aJIlaHbl B IBYX TUIOCKOCTSIX, TO
Bocnosb3yiitech BepxHem MeHto nporpammel PEJJAKTUPOBAHUE — BEKTOPHOE
CJIOXKEHUME HATPY30K.

™

Bce

HacTtpoiika cnoco6a moadopa cTopoH Tekyiero GpyHaaMmenTta (KoManaa npoayonupoBaHa B
BEPXHEM MEHIO IIPOIPaMMBI):

Bce — nepebop Bcex 3HaueHue CTOpoH A U B 0T MUHUMATBHOTO 33JJaHHOTO 10 MaKCUMAIBHOTO
3a/IaHHOTO

AMmIN jkecTKO - epedop Bcex 3HAYCHUE CTOPOHBI B 0T MUHUMAaIBHOTO 3aJaHHOTO JI0
MaKCUMaJIbHOTO 3a7aHHOT0. CTOpOHa A MIPUHUMAETCS PaBHON MUHUMAJIBLHOMY 3a/IaHHOMY
3HAYEHUIO

Bmin :kecTko - mepebop Beex 3HaAUEHHE CTOPOHBI A OT MHHUMAJIBHOTO 38 JaHHOTO JI0
MaKCUMabHOTO 3a7anHoro. CtopoHa B nmpuHuMaeTcst paBHOW MUHHUMAJIBHOMY 33JJaHHOMY
3HAYEHUIO

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

Enu nmapamerp mMensiercs 1uisi OAHON M3 KOMOMHALIMK MapKu (pyHIaMEHTa, TO MO OCTAJIbHBIM
KOMOWHAIMSIM 3TOM MapKH MapaMeTp aBTOMAaTHUYECKU KOPPEKTUPYETCH.

1.5

3aaTh MaKCUMaJIbHO JOMYCTUMOE OTHOIIEHUE CTOPOH TeKyIero ¢GyH1aMeHTa npu nojadoope
(xoMaH/1a po1y0IMpOBaHa B BEPXHEM MEHIO ITPOrPaMMBbI)

Enun mapamerp MeHseTcs 71 OTHOM M3 KOMOMHAIIMA MapKu yH/IaMEHTa, TO 10 OCTAIbHBIM
KOMOWHAIMSIM 3TOM MapKH IapaMeTp aBTOMAaTHUYECKH KOPPEKTUPYETCH.

E - NIEPCKI0YATCIIb CAVUHUI] U3MCPCHUS. HepeKnmanenL IMO3BOJIACT 3a/1aBaTh HArpy3Ku B
PA3JIMYHBIX CAUMHULIAX USMCPCHU.
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VY nanenue Texyuen Mapku

KonupoBanue texyiieit Mapku

Baza : P

Tl

Cnmcok aHKepHBIX 0a3. YUHTHIBACTCS TOJIBKO MPU Ha3HaueHUHU (pakTudyeckux mMapok u B DWG
Koncrpyxkrope.

MogKonoHHWE :ﬂ
400 x 400
CMELLEHNE ©

800 x 0

MnactuHa :
0x0

Pa3mep noJIKOI0HHUKA, KOJIMYECTBO [OAKOJOHHUKOB, CMEIIEHNE MTOIKOJIOHHUKA (TPYIIIIbI
IIOJIKOJIOHHUKOB), pa3Mep ONOPHON METANINYEeCKOM IUIUThI KOJIOHHBI JUIsl TEKYLeH MapKu
¢dbynnamenTa. [ToIKOIOHHHMK BCET/1a CMEUIAETCsl BIPABO U BHU3 OT IIEHTPA JJIsl YIPOIIEHUS KOJIa
IIPOrpaMMBl, T.K. TO HE CKa3bIBACTCS HA pacyeTe 110 IIPOYHOCTHU, PA3MEPOB IOIOIIBLI XU OCAAKHU.
Enu mapamerp mMeHsiercs uisi OJHON U3 KOMOMHAIMK MapKu (yHIaMEHTa, TO MO0 OCTAJIbHBIM
KOMOMHAIMSIM 3TOM MapKH IapaMeTp aBTOMAaTHUYECKU KOPPEKTUPYETCH.

HyXHO OTMETUTB, YTO IIPU BKJIFOUEHHOM HACTPOUKE B MEHIO /[onoanumenvHo — Aemomamuyecku
000a6151Mb MOMEHM Om CMeujeHUsi NOOKOJIOHHUKA (NpU 6600e cmeujetusi) N BKIIIOUSHHON
HACTpOIiKke B MeHIO JJononnumenvHo — Yuumuleams pazHoHanpasieHHOCHs MOMeHmMA U OOK0BO
CUIbl TIPU CMEIIEHUH TTOJIKOJIOHHUKA:

BJIOJIb CTOPOHBI B fnomonHuTenbHbli MOMeHT Mb = -P*cMmerieHne (cMelieHre BHU3 110 TUIaHY)
BJIOJTb CTOPOHBI A JTOTIOTHUTENBHBIM MOMEHT Ma = P*cMerienue (cMereHue BIpaso)

Ecnu gaxTruecky MoKOIOHHUK CMEIIAeTCsl B PYTyI0 CTOPOHY (BJIEBO MM BBEPX), TO CIIEAYET
MIPOCTO OT3EPKAIUTh 3HAKH HArpy30K Ha PyHIaMEHT.



OxHO BBIOOpA KOJIMYECTBA MOAKOJIOHHUKOB :

Pin), T/ gy |Ma(n), M/ kg4 |Mbin), TM KAy (Tain), T/ egy | Thin), T/ kg9 | OTYeT
10.0 1.0 2.0 3.0 4.0 +
KonuyecTE0 NOgKONOHHWKDE - | 4
Pazmepbl
Paccroanue no ocam
CHMMETDHK NOAKONOHHUEDS: ﬂ
an o) SN
Bn (rm) (SO0
PacyeT NogKONOHHWER Ko3h@HLMEHT ANHTENsHo YacTH Harpyska Ha NogrONOHHKAE
= - [
Harpyskn Ha NogRoNTHHUE meHbwe 1.0
[v BBIYHCINTE OT 2agaHHbIX P(ﬂ}
usnTpansro P ha,Ta,Mb, Tb 3arpysHTh JONONHTENBHBIE HAMPYSEA HA ’l“"'e:II .'f}
Harpyskn Ha NoAKONOHHUE NogKonoHHUE W3 TEKCTOBOrD thanna
B3ATE U3 Tabnuybl
AOMNCMHUTENEHBIX HAMEYI0K Jarpy3uTb QONCNHTENBHLIE HAMPY3KA HA
Ha NOOKONOHHKE NOgKONOHHUE W3 KOMOWHATOPA HArpysoK
: Talnuua AononHWTENEHbX MNpu 2arpy=ske HArpy30K U2 TEKCTOBOID r
HArpY2oK Ha NOAKONOHHIE thaiina sHayesue P(N) yMHO®ATE Ha (-1)

[Ipu xonuvecTBE MOJKOJIOHHUKOB 00JIee OHOI0 MPOrpaMMa IIpH pacuere camoro Mo IKOJIOHHUKA 110
MaTepHuaiy rnpeodpasyeTr Harpys3Ky, IpUBeICHHYIO K IIEHTPY MOOMIBBI (yHIAMEHTa U TaKXkKe
JIOTIOJTHUTEIBHO OepeT Harpy3Ku Ha MOAKOJIOHHUK U3 TaOJIHUIIbl JOMOJIHUTEIBHBIX Harpy30K Ha
MOAKOJOHHUK. [lapameTpel pacuera MOXKHO PETryJIMpOBaTh HACTPOUKAMH :

Harpysku Ha NogrONOHHUE
|v¥' BbIMMCAHTE OT 2a0aHHbIX
ueHTpansHo PMa,Ta Mb, Tb

Harpyaku Ha NoAKONOHHWE
B3ATh U3 Talnuus
ANMONHATENBHBIX HATPY30K
Ha NOJKONOHHWE

Ecnu B cTpouTeNnbHOM 33JaHUK HArPy3KH HA QYHIaMEHT U3HAYAIBLHO 3a/1aHbI Ha KaXKIbIN
MTOJIKOJIOHHUK, TO JUUISl BEIYMCIICHUST HArpy3KH TPUBEICHHON K IIEHTPY MOOMIBEI (PyHIaMEHTA
ucnonesiyiite GIPRO — KoMmOuHaTop Harpy3ox.



PeHaKTI/IPOBaHI/Ie JAaHHBIX 11O MAapKe:

Mapka : [BII5-T Koman [
DT Amin : |-:':5 P: |EE:E |1
BEpxa:

2.7 Bmin: |08 Ma:|o 1

Beic/Tmy6.Moab: 272,85 Mb:lss |1
OTpoie (%) : |23 Jb|Ta:|o 1
Cp. secinones.: 11 ¢ ATb: 0.7 1

Feanorua: |0 R:|37.81731
Mapka : |EII5-T Kowmbn [
OTH.OTM. A min: [o.6 p: [is5 |1

BEpXa:
Bmin: |06 Ma:|o L
Buc/TnyGMogh.: [.7285 Mb:lés |1

OTpuie (%) ;|23 30| Ta:|o 1
Cp. Becinonez.: [11 ¢ ij: 0.7 1

Cre. |1 » | . h[mﬂ: _

Wcxonnelie qanuble Ui pacuera. Harpysku Hy»HO 3a1aBath pacueTHble. J{Jis Toro, 4To0bl 3a1aTh
3HadyeHue R, HeoOxoauMo Bocosb3oBaThes Tabnuueil «I'eosorus». B none «'eonorus» ykazaxn
HOMeEp CTPOKHU u3 Tabauupsl «I'eosorus». [ u3MeHeHUs 3HaU€HUs B TaOJIMLE YKAKUTE HYKHYIO
cTpoky MblKoi. [Ipu pacuere Rrp no ckBaxune nose I'eonorust u R He oroOpaxkaroTcs, T.K.
pacueTHOE CONMPOTUBIIEHNE TPYHTA BBIUUCIISIETCSI aBTOMAaTHUECKH C YUETOM Pa3MepOB IO/I0IIBbI
dbyHIameHTa.

Emu mapamerp (Amin, Bmin, BeicoTa, riiyonHa, BbICOTa MOA0ETOHKH, OTPBIB, CP.BeC IPYHTa, R,
CKBa’KMHA, 0TMETKA Bepxa (pyHaaMeHTa U mpo4ee) MEHseTCs Ul OJJTHOW U3 KOMOMHAIUN MapKu
¢byHI1aMeHTa, TO 10 OCTaJIbHBIM KOMOMHALIUAM 3TOW MapKu MapaMeTp aBTOMaTUYeCKU

KOPPEKTHPYETCSI.

Amin, Bmin — MmuHIMaIbHbIE (CTAPTOBBIC) 3HAUCHHUS Pa3MEpPOB MOI0MIBbI. Ecin 3a1aHo B MEHIO
Paswepvl cmoporn MIN nomyctumoe 3HaueHue U oHo Oombie Amin, Bmin, nporpamMa npuHuMaeT

0oJIbllIEe 3HAUEHHUE U3 MEHIO.
~

Ecnu onHa u3 cTopoH 3aguKCHpOBaHa MOJIb30BaTEIEM KHONIKOM &, TO UMEHHO IO 3TOM
CTOpPOHE 3HAYEHUE U3 MEHIO Pasmepsl cmopon NTHOPUPYETCH.

OtpoiB (%) — 1OMYCTUMBIN OTPBIB MOAOUIBEI (PyHAAMEHTa B IPOLIEHTAX.

Buic./I'ny6./Tloao.:

Bbic. — BbicoTa pyHIaMEHTa — pacCTOsIHUE OT Bepxa MOJKOJIOHHHUKA /10 HU3a MOJOIIBhI (PyHIaMeHTa

I'ny6.— 3army6nenne ¢pyHAaMEeHTa — pacCTOSHIE OT IUIAHWPOBKH 3EMIIH JI0 HU3A ITOJIOIBHI
byngamenTa

3arnyoOnenue ¢pyHIaMeHTa BCera He0OX0MMO 3a1aBaTh OT INIAHUPOBOYHON OTMETKH, B
TOM YMCJIE€ U B Clly4asx ¢ noasajoM. IIpu Hannuue nosasaisa HEOOXOAUMO MPABUIIBLHO 33/1aBaTh
yCpeIHEHHBI 00BbEMHBIN BEC 3aChINKH ¢ (yHIaMEHTOM. Tak Kak B IporpaMMe He OrOBapHBAETCS
(GbyHIaMEHT HaXOJUTCS BHYTPU MOJBAJIa WU 10 HAPYKHOH CTOPOHE, TO YCPEIHEHHBINH 00bEMHBIN
BEC 3aCHINKHU C (PYHIAMEHTOM JIy4llle 3371aBaTh O€3 yueTa rpyHTa BbILIE OTMETKU MOJBAIA, T.C.
YUUTBIBAaTh TOJIBKO MacCUB (yHIAMEHTA U IPYHT HIKE OTMETKH I10/1Bajla, @ Harpy3Ky Ha YCTYIbI OT
3aCBINKHU BbIIIE OTMETKH 10/1BaJIa 3a7aTh YEPE3 NOMOJHUTENbHbIE HArPY3KH Ha YCTYIIbI
¢dbynnamenTa. [l yuera ToJIbKO MaccuBa (PyHIaMEHTa U IPYHTA HMXKE OTMETKH 110/1Bajla MOXKHO



JIOMyCKaeMOe 3HaUEHUE yCpeIHeHHOro Beca 21/M3 (6e3 yueta YI'B) yMHOKUTH Ha MOMIPABOYHBIN
KO2(hPUIMEHT, paBHBIM OTHOIICHHIO 3arTyOJICHHs TI0/IBaJia K 3ariyosieHuio GyHIaMeHTa OT
IUTAHUPOBOYHON OTMETKH. J[1st BHYyTpeHHUX (PyHIaMEHTOB MOJBaJIa HATPY3KY OT 3aChINKH U
KOHCTPYKIMH T10JIa MOYXKHO 3a/1aTh TaKXke C MOMOIIbIO MI0JIE3HON paBHOMEPHO pacIpeleIeHHON
Harpy3Ku.

Ecnu pacuet R rpyHTa non nojomBoi ¢pyHaaMeHTa 1o 3aJaHHON T'e0JIOTUU He
BBITIONTHSIETCS, T.€. HCIIOJIb3YeTCs 3aaHHoe R rpyHTa, TO 3ariay0ieHre MOKHO 3a7aTh OT OTMETKH
10Jia IoJIBajia U MPH 3TOM YCpeTHEHHBIH 00BEMHBIN BEC 3aChINKHU C (PYHAAMEHTOM ClIeyeT
3aJlaBaTh C Y9€TOM KOHCTPYKIIUH MOJIa MmoaBaia. [ kpaitHuX GyHIaMEHTOB HArpy3KY OT 3aChIKU
C OJJHOU CTOPOHBI yHIAMEHTA BBIIIE OTMETKH M0Ja MOoABaIa A0 IUIAHUPOBOYHOW OTMETKH CIEAYET
3aJaTh Yepes3 NOMOJIHUTEIbHEIE HATPY3KHU Ha YCTYIIBL.

Iloa6. — BrICOTA TOOESTOHKH — PACCTOSIHUE OT HHU3a MOAOMIBBI (DYHIaMEHTA JI0 HU3a MOJ0CTOHKH.
ITon monOeToHKOI nospasymeBaeTcs yCTpOHCTBO OETOHHOIO MaccHBa MoJl yHAAMEHTOM C LIENbIO
3aMEeHBI TPYHTA WM PEIICHHs JPYrux 3a1ad. Ecim monoeToHKa OTCyTCTBYET, TO 334a€TCs HyJIEBOE
3Ha4yeHue. Kak npaBuiio BbICOTa 1010ETOHKHM cocTaBisieT He MeHee 300MM, Takxke He clieayeT
myTaTh OETOHHYIO IOJTOTOBKY, YCTPAHBAEMYIO IO/ MTOJIOIIBOM, C TOI0STOHKOM!.

Jlnst moa0eTOHKHU TaKKe HEOXOAUMO 3a/laBaTh 0OBEMHBIIN Bec MaTepHaia oJA0EeTOHKU U pacCTOsIHUE
OT Kpast OJIOIIBHI (DyHAMEHTa JI0 Kpasi N0J0eTOHKH B BepxHeM MeHio nmporpammbsl BETOH.

[Tpu pacuere pyHaamMeHTa Ha TOAOETOHKE MPOTPaMMa BBIYHMCIISICT WM IPHHUMAETCS 3aanHoe Rrp
HEMOCPEACTBEHHO MO/ MoA0eTOHKOM. B Tabnuiie Bcerna oToopaxaroTcs: HampsHKEHUS O]
nojomBoi pyHaamenTta. Hanpsokerus monx no0eTOHKON MOXKHO YBHIETh TOJIBKO B OTYETE
nporpaMMmel. [Ipu Hanmu4uuK MogOETOHKY MPOrpaMMa MPOBEPSIET OTPHIBA MOIOMIBHI (yHIAMEHTA OT
nonoeToHku. [IpouHocTh MaTepuana oA0ETOHKYU porpaMma He IPOBEPSIET.

PexoMenayem crenyromumii mopsaok pacyera (pyHaaMeHTa Ha MOJA0ETOHKE:

1) BBINOIHUTH pacyeT pa3MepoB MOOIIBEI pyHAaMeHTa Oe3 MO0CTOHKH, 3a1aB MO
nooMIBO# huKcHpoBaHHOE 3HaYeHUe RrpyHTa, paBHOe Rb GeToHa moaOeToHKu

2) 3aduKcrpoBaTh MOJYYCHHBIC Pa3MepPhl MOIOMIBHI (pyHIAMEHTA

3) Ecmu pacuer RrpyHTa BBINOIHSETCS 10 CKBOKHHAM MEPEKIFOUYUTHCS Ha pacueT Rrp
M0 CKBXMHAM. 3a7aTh BBICOTY IMOJAOSTOHKH M MEHSISl pa3Mep OTCTyIa Kpast
OJIOETOHKH OT Kpasi MoA0IIBhI (pyH1aMeHTa B BepxHeM MeHto nporpammsl BETOH
no100paTh MUHUMAIBHOE 3HAYCHUE pa3Mepa MOJOCTOHKH, BBITIONHSS PAcyeT JIs
KaX/Ir0 3HAaYEHUsl.

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

ITosie3Has — 3HaUEHUE MOJIE3HON HArpy3KU 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



TN cOOpy#EeHHA 1 METOOUKA pacyeTa

1) @yHOAMEHT B KONGHH 30aHul, 000pya0SaHHbIX MOCTOBbLIMI KpaHaMK
—, TPY3ONOObEMHOCTRID 7S T M Bbillg, 3 TakXe fiyHAaMEHT I KONOHH
"~ OTEPLITHIX KPAHOELIX 3CTAKAN NPH KPaHaX rpysonogbeMHOCT B CBLIWE
15T, coopy®eHua GaweHHoro THNA (TPyibl, GOMHBI W GPYTHE)

() 2) 0cTaneHble ciyyan HyHIAMEHTOE 303HWA C MOCTOBbLIMW KpaHamMK

(1 3) DYHEAMEHTEI QpYTHE COOPYREHWN

—, 4) DyHoaMEHTH OTAENEHD CTOAWKWX ONOP W 3CTaKa NoL TEXHONOTMYECKHE
' TpyGonposoghl

_. 5) OYHOAMEHTHI ONOP BOSOYWHLIX MUHWI 3NEKTRONEPERAYM W ONop

= DTEPLITLIX pACNPERenUTENEHBIX NOGCTaHUNIA HanpAeHuem oT 1KB 1 Boiwe

Onopa yrnogan (NpoMexyTOYHaA W aHKepHan),onopa noprana OPY (Yn=1.3) w

BHHMaHME! DYHOAMEHT TEKYIWEH MApKW GYOET pacCYMTaH ANA YKa3aHHOMD
THNA COOPYHEHWA BbIDpaHHbIM MeTogom pacueTa. MNpu yuete
CEACMHYECKOTD BO3AENCTERA NpOrpaMmMa TaksKe aBTOMATHYE CKH
KOHTPOMUPYET GONMYCTHMBIA OTPLIE NOQOWEL! (hYHOAMEHTA.

MeTog pacueta yrnoeoro Gmax W oTpelea nogowsel (mpu Mb >0 n Ma = 0)

a) Gmax = gnon+Yh1*hz+N/i{A*B)+(Ma+Ta*H)*6/(A*A*B )+ (Mb+Tb*H *6/(A*B°B)
) ¥z = gnon+Yh1*hz+N/[A*B)+{Ma+Ta*H 8/ A*A*B)+(Mb+Th*H )*6/(A*B*B)
OTpie =¥z |/{]¥z|+Gmax )* 100% - (METOZ, HE PEKOMEHZYETCH)

b) Gmax = gnon+Yh1*hz+N/{A*B )+ (Ma+Ta*H 6/ A*A B )+ (Mb+TE*H ) *6/ A*B*B)

¥z = gnon+Y h1*hz+MNiA*B +(Ma+Ta*H 6/ A*A B J+(Mb+Th*H j"6/(A*B*B)

-::::- Otpue=|Yz|/({|¥z]|+ Gmax }* 100% 3HaueHWA A W B KOppPEKTUPYIOTCA
npw eald > 15, eblB = 1/6 cooTBETCTEEHHD No opMynam A = 3*(AJ2 — ea)

B = 3*(BJ2 — eb). B cnaraemom N/(A*B) sHaYeHHA A W B He KoppeKTUpYITCA.

-:E:- c) PacueT no Tadnuuam P 1. PaGuHoBuy. B. C. LUedHEMaH

| MNpAMEHHTE |

IIpu pacuere ¢pyHIaMEHTOB OIOP JIEKTPOINEepeaadn HEOOXOANUMO 33]1aTh BCE XapaKTEPUCTUKU
IpyHTa OOpaTHOM 3aChIIKH.

1

KoadduunenTs! 1nutenbHO yacTu Harpy3o0k (Ui pacdera Ha TPEeUIMHOOOpa30BaHHe)
[Ton moxomBo# pyHAaMEHTa MOKHO 33J]aTh IPYHTOBYIO OJYIIKY U3 HHKEHEPHO-T€OJIOTMYECKHX

3JIEMEHTOB, 3a/IaHHBIX [T0JIb30BaTeIeM. B ciryuae He0OXOMMOCTH MOTYIIKY MOYXKHO pa30OUTh Ha
BEPXHIOIO YaCTh U HWKHIOK, HAIIPUMEp AJIS CiIy4dasl, KOrja 4epe3 Noaylky npoxoaut YI'B.

M - IEPEKJTI0YATeIb BepXHei (moayika 1) u HIKHEH 4acTu moAyIku (ToayIka 2).

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

v ? o .
QrimEn Co3anne HeCKOIBKIX KOMOMHALNI 3arpyKEeHUs ISl OJHON MapKu
¢ynnamenta. [lepen Tem kak HaxkaTh KHONKY IIpUMEHUTH YCTaHOBUTE TrajIOuKy.



[K] - 3arpy3ka Hauxyamux komouHaiui u3 nporpamMmmbl GIPRO — komOunaTop Harpys3ox,
no3BoIsIroNIel 0Toopath n3 PCY Hauxyamme KOMOMHALIMY AJIs pacyeTa OCHOBAHHS U CAMOTO
¢dbynnamenta. UMnopt qaHHbIX U3 KOMOWHATOpA MO3BOJISET ABTOMAaTHYECKHU CO3/1aBaTh HE TOJIBKO
HOBBIC 3arPYKCHHSI, HO U CpPa3y HOBBIC MapKu GyHIAMEHTOB, YTO YCKOPSET MpoIecc paboThl B
Iporpamme.

L] 3arpyska KOMOWHAIIMI HArpy30K U3 TEKCTOBOTO (Qaiiia.

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

!./t_;@ = s s Microsoft Excel - = X
- ~ MeHo [ rﬂEIBHEl BcraBKI PasMe‘rI mopmyl,ﬂ,aHHbI PELI,EHEI Ewng [ Hap,cr;l':@
Bce~ ain~ Mpaska~ Bwg~ Boraeka~ Qopmar - Cepeuc = Jar
DS H®EL e AR |VE &R R-F9-
Calibri 11 - K & U EEEE-S oswi - D3

MaHenn MHCTpYMe

| E1 - fe| 0

B Knural b - o x
A B - D E F
1 100 15 o 3| D.I
2 20 3 5 4 0
3
4
5
b
4

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

FoToED Uﬁlﬂl 100% E;E—G—E;! B

Janee coxpanute ¢aiin u3 EXcel kak TekcToBbIH ¢ pa3aenutensamu Tabyssiiuu (MeHo daitn —
COXPaHUTh KaK) WM CKOMUPYUITE uepe3 Oydep oOMeHa conepKuMoe TabIUIIbI U BCTABbTE B

CO3/IaHHBIN TEKCTOBBII (ait. B EXCel 1oKHBI OBITh OTKITIOUEHO BBIJICICHHE TPAHHUIL STYCCK
JIn6o BBl MOKETE CAMOCTOSATEIHLHO B JIIOOOM TEKCTOBOM peAaKkToOpe co3nath (aiiyn. Daitinsl He
JIOJDKHBI COJIepKaTh OYKBEHHBIX 0003HaUeHUH, ToJIbKO LU pbI (Harpy3kH). Lludpsl B TekcTOBOM
(aiine MOTyT Takke OBITh pa3zieNeHbl 3anaThIMU. [[poOHast yacTh yncia 10JKHA ObITh OTAEIeHa
TOYKOI1.

Paznuunsie BAapHUaHThI TCKCTOBBIX (I)aﬁHOB .

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




Csiteanma (wet) | - celiCMMUECKOM HATPY3KHU HET.

CreamuHa: |1 - o
I J - HOMCP CKBa>KHMHBbI, 110 KOTOPOU BBIYHUCIAKOTCA 'PYHTOBLIC CJIOU IO

MOJIOIIBOW (DyHIJAMEHTA.

Pacuer Rrp no radaue:

~ I'eomorHs

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

1. Be: recmonm |
2. Hareme 1

3. Hareme 2

4. I'mioea 1

E. T'mal

6. Cyrmowrx 1

T. Cyrmowx: 2 e
[« | >

HaunmeHnoBaHMe TUIIOB TPYHTOB JIaHO YCJIOBHO, JUIsl y100CTBa 1osib30BaHus. B nepBoii crpoke
HaIpsIMyI0 MOKHO 33/1aBaTh PaCU€THOE CONPOTUBIICHUE TPYHTA — IBOMHOM KUK B KOJIOHKE R,T/M2.
B ocranbHbIx cTpokax 3HaueHue R Bbraucnsgercs no gpopmyne CI122.13330.2011. s BBozA
3HAYeHUH clenaiTe JBOMHON KIMK MBIIIKON B COOTBETCTBYIOLIEH stuelike. [Ipu pacuer Rrp no
TabuIle B pacyeT NPUHUMAETCS IOCUUTaHHOE 3HaueHue Rrp

Pacuer Rrp mo ckBakune:

leonorua n pac4et Rip

KoHCTpYKTHEHAA cXeMa [Mogsan Cxema
Mogsan [ | 3oanue c rubkoi
MNnwWHa 30aHWA T e
CKBaMHHbI .
3 ObICOTA 308HWA, M ] hs m: ] £ E
Onpenenenne TapaKTePHCTHE TPYHTOE hef, m : g % .?g
w MpouHoCTHLIE XaPAKTERHCTHEN MPYHTE { © W M ) onpeagsneqs B S I
=~ HENCCPEACTEEHHLIMHA WCNETIHHAMN - ) -
cna Fpymrosee cnow
'S MpouHOCTHLIE XAPAKTERHCTHEN MEYHTE { © W ©M ) NPHHATE No
~' TaGnuuyam npunoxeduA "B CMN22.13330.2011

3HayeHWe YOensHOoro Beca rpyHTa 3achiNkW nasyx kotTnoeada il " Tim3:

JHAYEHHE YOENLHOTD BECA MPYHTA 33ChiNKKW Nasyx koTnogada 'l " TiM3:

JHAYEHWE YINa BHYTPEHHETD TREHWA IPYHTA 33ChiNKW Nasyx koTnosada &l ° rpagychl:

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

. Mecta, KpOME MbINEEATHE BNEXHBEX M HACKIW EHHED BOO00A

() TNeckW NEINEEaTEIE ENEXHEIS MMM HACEILEHHEIS BOA0M

() TnMHWCTRIE MpYHTLI NpW NokasaTene Terkyuecta [Lz=05

() TnuHB! W cyrmaHKKM Npu nokasaTene Tekydectm 0.5 < L <=0.75

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




Y nenbHBINM BEC 3aCHIITKH Ma3yx KOTJIOBaHa HYKHO 3a/1aBaTh IMpU VI'B BbIlII€ OTMETKHU O OIIBEI

(dbyHIaMeHTa C y4€TOM B3BEILLIMBAIOLIET0 ACUCTBUS BOJbI M IPU MHOTOCIIOIHON OTCHITNIKE Pa3HbIMU
TPYHTaMU 3a/1a€TCS CPEIHEB3BEUICHHOE 3HAUCHHE.

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

[Ipu pacuere Rrp o ckBaxuHe HEOOXOAUMO 33/1aTh CKBKUHBI — CMOTpUTE pazzaein ['eonorus.

3. Teostorus

OTtmeTrn v YTB — @YHOAMEHTEI CNHCOK CKEQMHH 4%%  CEBamHHa Copy
ABC. OTMETES HYNA (M) Mapka BuicoTa m| MMy6iMogdm | OTH. oTMETKE Bepxa, M| ;l 20
BT 27 2,95/, 27| = e
CO— | =
BLLZ 27 2.95/0.0 27| -
Zacaines,
IpyHToERIE Bogsl [ B0 27 2.85/0.0/ 27 | 11 . -
BL13-A% 27 2.95/0.0 27
_3xcnopr | _wmnopr_|| [5uirs 2.1 2.210.0 21|
-
s B P e Mopowea o
ULV T S I S — e —— — —
— THALI FPYHTOBLIX CNOEE (HADOP), BCTPEYAWNXCA E CKEKHHAX Wr3 oaiin [TAGIL ] Ysb 03 nwrsz_i
Ne |13 R, Tim2 | Mogyne (E/Ee), Tim2 | VI, T/m3 | @l rpagyc | Cll, T/im2| k. My Npocapra| Tun | Y, T/m3 | ©lrpagyc | Cl, T.’M2‘ User | Rc,n,T/m2 | BuiBeTpent
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|Het 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
{ B8) MbINEBATO-MUHUCTBIE, 3 TAKGKE KPYNHOOGNOMOYHBIE C NHINEBATOMUHNCTbIM 3aN0NHITENEM C NOKA3aTENEM TEKY4YECTH IPYHTA UNK 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.OTMETKa
Kon-so crpok: |1 ok {* Mpocagoukbie rpykTel lTana  { Mpocagoyssie rpykHTe Il TANA

Buaumanue! [ KOppeKTHOTO pacdera OCaJKy IIPU UCIIOJIb30BaHUU UCKYCCTBEHHOM OTCBHIIIKM HHKE

MOAOMBHI (DYHIAMEHTA CIICIyEeT COOMI0aTh CICIYIONIEe TPABUIIO:

Ecnu vickyccTBeHHas 3aChIlKa HUXKE MOJIOIIBBL, TO €€ 3a/1aBaliTe BEPXHUM CIIOEM B CKBAXKUHE
JI0 OTMETKHU HHU3a MOAOMIBHI (yHIaMEHTA.

OTMeTEN 1 ¥TB

ABc. 0TMETES HYNA (M)
0
TpyHTOBbIE Bogbl |

SKCNopT | HMmnopT |

[poEEpka SaHHLIX ‘

[Ipu HamM4MK rPYHTOBBIX BOJ BKIIFOUHTE (i1askoK. [Ipy OTCYTCTBUM IPYHTOBBIX BOJI OTMETKY YI'B
3aJlaBaiiTe HIDKE JIHA CKBKHUHBI M OTKII0UYHTE (hrakok. [Tocne BHECEHNS] HI3MEHEHH B NCXOTHBIC
JTaHHBIE IO CKBR)KMHAM HEO0OXO0IMMO BBITIOJIHUThH MPOBEPKY UCXOTHBIX NaHHBIX. ['paduyeckoe
0TOOpa’KeHHe CKBAKUHbI BO3MOKHO TOJIbLKO M0CJIe IPOBEPKH M OTCYTCTBHUS OIIMOOK B
HCXOHBIX JAHHBIX.




3kcnopT | - COXpaHEHHE TAHHBIX 110 T€OJOTUH, BKITFOYAsk KOOPJIUHATHI CKBaXKWH, B (Daiii
fundgeo.fge B Tekymyro manky ¢ pacueToM.

Wnnopt | - 3arpyska JaHHbIX 10 TeoJoruu u3 (aitna ¢ pacumpenueM fge, BKitoYas KOOpIHHATHI
ckBakuH. [lepen 3arpys3koil He0OX0AUMO yOEIUTHCS, 4YTO HAOOp 0A30BBIX TOUCK B TEKYIIEM pacueTe
COBIaAaeT ¢ HabopoM 0a30BBIX TOUEK B (aiisie pacueTa, Ipyu KOTOPOM COXpaHsIcs (aiin
fundgeo.fge. Bepcuu mporpaMm T0JIKHBI COBIIAIATh.

DYHOAMEHTbI

Mapka BuicoTa M| MnybBuHa, M| OTH. 0TMETES BERXE, M -
BLLIM2 2.7 295 27 :‘
G014 1.8 2.05 1.8
BLLI3 21 22 21
B 1 1.8 2.05 1.8
BLLIS 1.8 205 1.8

[v Nokazare oTeeTky NoOCWEE!

[ PWCOBESTE rPYHTOEYH NOOYWEY

Crmcox ¢yrnameHToB ((hopMHUpyeTCs aBTOMATHYSCKH ), IPUHAJICKAIINX BEIOPAHHON CKBaXKHHE.
3HaueHus B Ta0IUIE MOXKHO MEHATH — IBOMHOMN KJIIMK WIX KiaBuia Enter.

Cnucor

CHKEaMHH

EEicl--/l

M2 ke

ADC. OTM. YCTER, M

Abc. ow. YTB, m

ABC. oTM. EQLOYNOPS, M

20

-20.0

-1000

2

21

-20.0

-1000

-1000

Cnucok CKBaXKHUH. 3HAYEHHS B TA0JIMIIE MOKHO MEHSITh — JIBOWHOM KIWK Win kiaBuia Enter. [pu
OTCYTCTBHU I'DVHTOBBIX BOJX OTMETKY YI' B UM Bomovymopa 3agaBaiiTe HIKE qHA CKBaKUHBL. [Ipu

OTCYTCTBHH BOJAOYIIOpAa OTMETKY BOAOYIIOpaA SaﬂaBaﬁTe HWXKE AHA CKBAXKHUHBI.

- KOUPOBATh CoJepKUMOe TabIuIlbl B Oydep oOmMeHa (6e3 cocTaB CKBaXKUH)
2] - BcraBuTh comepxkumoe TabuIE u3 Oydepa oOMeHa (0€3 cOCTaBa CKBaKUH)
- KOMUPOBATh TEKYLIYIO CKBAXHHY

- IEPEKITIOYUTHCS B COCTAB CKBAXKITHBI

B - yranuTh CKBaOXHHY

CrBammuHa 60638

Cnou rpyHTa ue Habopa
Ar31

TonumHa, MM

Sa1E-N

-

200

=]

ra

1300

M3y

7200

P

>

&00

Ar34

300

Pra

1000

=

CocraB CKkBaXWHBI. 3HAYCHHS B TaOJIUIIe MOKHO MCHSATh — ABOMHON KJIMK WX KiraBumma Enter. st
MOCJIETHETO TPYHTOBOI'O CJIOSI IPU BKIIFOUEHHOM MPOBEPKE MOJCTUIIAIOIINX CI0EB PEKOMEHIYETCs
3a/1aBaTh OOJBIIOE 3HAYCHUE TOJIIMHBI MM TIPU HEOOXOJUMOCTH OTKIIIOYATh MPOBEPKY MOCIETHETO
MOACTHJIAIOIIETO CJI0S (B MEHIO «JIOTIOTHUTEIBHOY).

- KOMUPOBATh COJEPKUMOE TaOHIbl B Oydep oOMeHa



21 - BcraBuTh comepxkuMoe TabaMIBI U3 Oydepa oOMeHa
- IEPEKIIFOYMTELCS B CIIMCOK CKBAKHH

B - yjanuTh TEKyLIyio CTPOKY
E - pasusmkka cTpok

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

- - - HCPCKIOYATCIIb CAMHUI U3MCPCHHA.

HaGop rpyHTOBBIX CIIOEB, BCTPEYAIOIINXCS B TEOJIOTUIECKOM OTYETE U U3 KOTOPOTO

(dbopMupyeTcsi COCTaB CKBAKHUH.

& - xomuposath comepKUMoe TabuLBl B Oydhep oOMeHa
2] - BcTaBuTh comepxkuMoe TaOIMIBI U3 Oydepa oOMeHa
B - 106aBUTH TEKYIINI TPYHTOBBIH CIIOM U3 HAOOPA B COCTaB CKBaXKHUHBI

B - yjanuTh TEKYIIyIO CTPOKY
[K| - konupoBaTh cTpoKy

[B| - BCTaBUTH CKOMMPOBAHHYIO CTPOKY

IR ETON - 3arpy3ka TaHHBIX M0 reosoruu (mepedens U, CKBaKHHBI)

- - pacyeT Beca rpyHTa C YY€TOM B3BEIIMBAIOIICTO JACHCTBHUS BOJIBI

&, Boiuncnenwe Y TPYHTa C y4eToM B3BelliMBAKILETO ﬂeﬁCTBHH BOAbI @

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

YNenbHbIA BEC YacTHl rpyHTa Ys: | * 1/ad O kHA3
KoadymumeHT MOpHUCTOCTH &;

ACUET NPOHIBOAMTCA No dopmyne 36 nocofua No NPoEKTHPOBAHWI
P 36 i
OCHOBAHMA 30aHWA W coopyseeHui (k CHuM 2.02.01-83)

Ysh =

Tati AMUB FPYHTOELIX CAOEE

3aHECTH B TEKYWYW CTPOKY ‘

IIpu pacueme Rep no ckeéaxcume npoepamma agmomamuyecku onpeoensem epyHmosvle ciou oo
noo0owBoll, 8bluucisem 3naveHue Rep 0ns mexkyweu mapku pyHoamenma, npuHumMaem e2o 8 paciem
U BLINOJIHAECM NPOBEPKY NoOCmuaaowux cioes. Eciu ons muna epynma, komopulii Ans1emcs
OCHOBaHUem QyHOamenma, 3a0ano 6 maobauye 3Havenue R, omnuunoe om Hyns, mo npu pacueme
Rep nonyuennoe 3nauenue cpasHugaemcsi ¢ 3a0AHHbLIM U NPUHUMAEMCS MeHbulee 3HaveHue. JlanHoe
cpasHenue 8bINOIHACMC MAKHCe NPU NPo8epKe NOOCMUNAIOWUX CLOES.



4. Memnro «Paznoxute» u «Ilogomsa»

Brie OAWTE PEIYNBTATEl PEAZN0HEHNA

Paznosamte Pu T F2
Paznoxwute Ma F3
Paznoxamte Mb F4

AoBaeuTte moment Mb (Ma) otP F3

BbIBOANTH pe3yabTaThl Pa3jio:KeHus — 0TOOpaKeHre (PaKTHUECKUX HArPy30K IMOCIE BBITOTHEHHS
pasnoxeHusi. OKHO TaKkKe MOXKHO BKJIFOUUTb, KIIMKHYB Ha KAPTUHKE CXEMbl HArPYy30K.

Jlanee B MEHIO pa3MelleHbl KOMaH/Ibl Pa3JI0KEeHHs HArpy30K. DT KOMaH bl PO IyOIMpPOBAHBI
KHOIIKaMHU U pabouuM OKHOM. J[Jist mepexo/ia TOCTaTOYHO KIMKHYT M0 KapTUHKE CXEMbl Harpy30K:

B pesynbTare nossisercs

Cxama \ Paznogedide | Kony4ecTeon fiyH aMeHToE - 42

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

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

OKHO pa3JI0XeHHs Harpy3oKk. B Hem oToOpaxkaroTcs pakTHueckue Harpy3ky Ha GyHJaMEHT Iocie
BBINOJIHEHUS Pa3I0kKeHus (€CIM OHO He 3a1aH0, TO (PaKTUUYECKHUE Harpy3KU COBIAAAIOT C
3agaHHbIMK). [Ipu HaBeleHUHM Kypcopa Ha KHONMKH KOMaH/l Pa3Ji0:KeHHs CPaBa B TEKCTOBOM
oxHe «MH(popmanus» nosBIsAeTCA NOAPOOHAsS CIPABKA M0 KAXKAOMY METO1Y.

JIONOJIHUTENBHO CHEAYET OTMETUTD CIEAYIOIINI MOMEHT. [Ipu HCoIb30BaHNU METOA PA3TI0KEHUS
MOMEHTOB B Harpyske Ha yHJIaMEHT MOSIBJIIETCS IBE BEPTUKAIBHBIX criibl Nmax u Nmin, T.e. aBa
3arpyxeHust BMecTto ogHoro. [Ipu pacuere pasMepoB moI0MBH GyHIAMEHTa KOMaHIaMU

u
nporpamma aBToMarudeckd yuutbiBaet Nmax u Nmin. IIpu BBINOTHEHUS OCTAIBHBIX PAaCUYETOB
(BBICOTa CTYyIIEHEH, apMUPOBAHHS U IIPOYee) HEOOXOIMMO CO3/IaTh HOBOE 3arpykeHue ot Nmin.
IIporpaMMa aBTOMAaTHYECKU IIPEIATAET MOIb30BATEIIO ITO CACIATH MOCIE 3aJaHUs PA3IOKCHUS
MoMmeHTa. Ecnu Oyzer 3amaBarbest pa3inokeHus Momenta Ma u Mb, To coznanue HOBOTo
3arpykeHust oT Nmin cieayer BBITOIHATH MOCIIE 3aaHusI PA3JIOKeHUS] BTOPOTO MOMEHTA, T.C.
HaIpuMep, Bbl pacKiafpiBacTe Ma 1 OTKa3bIBa€TECh OT IPEUI0KEHUS IPOrPaMMBbI CO31aTh HOBOE
3arpykeHust or Nmin, 3atem packiagpiBaeTe MOMEeHT Mb 1 mociie 3Toro cornanraerech Ha
NpEATI0OKEHUS IPOTPaMMBbI CO31aTh HOBOE 3arpyxenus ot Nmin.



Ecnu ipu packianke MoMeHTa (MOMEHTOB) HE CO3/IaTh HOBOE 3arpy:KeHHue, TO mporpamma oyzaer
YUUTBIBATh JIJISl OCTANIBHBIX pacueToB Toabko Nmax.

Ecnu st mapku GpyHIaMeHTa mpou3BOIUTHCS TIepe3aaHue pa3ioKEeHHsSI MOMEHTOB, TO
HEOOXOIMMO yJaIsITh paHee CO3JaHHOe 3arpyxeHue ot Nmin.

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

JOTIOJTHUTEIBHBIM MOMEHT Ma = P*cmMelienne (cMelieHre BIpaBo)

JOTOJHUTEIbHBI MOMEHT Mb = -P*miedo (cMerieHre BHU3 110 TUIAHY)

[Tiredo Beera moJjokuTeIbHOE T Ma 1 oTpuliatenbHoe st Mb s ynporenus koaa
nporpamMmbl (CMEIICHUE MTOIKOJIOHHHUKA BCET/Ia BIIPABO M BHU3 110 IUTaHY), T.K. 3TO HE CKa3bIBACTCSI
Ha pacyeTe Mo MPOYHOCTH, PA3MEPOB MOJOIIBHI U OCAJIKH.

Ecnu gakTHueck TOTMONHUTENBHBI MOMEHT IPOTHBOIIOIOKHOTO 3HaKa (CIIydau IJied ¢ IPYTUM
3HAKOM), TO CJIEyeT IPOCTO OT3EPKAIUTH 3HAKH HArpy30K Ha (PyHIAMEHT B COOTBETCTBYIOLIEH
IIJIOCKOCTH, Hcmob3ys BepxHee meHio PEJJAKTUPOBAHUE.

NPOWZECABHC (OTHOLEHWE CTOPCH)
He Gonee 1 ([ kBagpaT ) (OTHOLWEHWE CTOpROH)
He Gonee 1.5 (oTHoOLWEHKWE CTOpOH]

He Gonee 2 (OTHOWEHNE CTOPOH)

1.5 = Max pasmep cTopoHsl, M

0= MIM pazmep cTopoHEl, M
OTHOILIIEHNE CTOPOH YYUTHIBAETCS MPU O00PE pa3MePOB MOAOIBHI.

MAX pa3mep €TOPOHBI, M — [10 YMOJYaHHIO IPU MOJ00PE pa3MepoB MOAOMIBBI IpOrpaMma
OrpaHUYEHa MaKCUMaJIbHBIM pa3mMepoM 9.9 mMeTpa. Ero MoHO CKOppEKTHPOBATh B OOJIBILYIO UIH
MEHBIIYIO CTOPOHY. B 1emoBepcun pazMep orpaHudeH 3HaueHueM 2. 1m

MIN pa3mep cTOpOHBI, M — CTaPTOBBIMH 3HAUEHUSMHU IIPU 110A00pE MOIOLIBHI SIBISIFOTCS] 3HAUEHUS
Amin, Bmin, 3agaBaemsbie npu peakTupoBaHu Mapku. C TOMOIIBIO ATOrO MMyHKTa MEHIO MOYHO B
00JIBIIIYI0 CTOPOHY Cpa3y JJIsl BCEX MapOK CKOPPEKTHUPOBATh MUHUMAJIbHBIE CTAPTOBBIC 3HAUEHHUS.
3HavyeHue OyeT MPUHUMATHCS B pacyeT, €ClId pa3Mep CTOPOHBI (yHJaMeHTa He 3a(hUKCUPOBaH

~

KHOIIKOM  Bee



5. OTtpucoBKka MapkH (yHAaMEHTAa

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/IHaHI/IIO, IIpHU 5TOM
pa3Mep MOAOUIBEI U TEOMETPHUS ITTUTHON YaCTH MPUHHUMAETCS C YY€TOM BCeX KOMOMHAIUI HAarpy30K
(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 MOIb30BATENb MOXKET 33J1aTh PEKUM OTOOPAKEHUS 3€I€HBIM TYHKTUPOM
OCHOBaHMS NUPaMUIbI IPOJABINBAHKS OT ITOJKOJIOHHHKA U CTYIIEHEH. B mporpaMmMe 3a10:KeHBI
YeThIpe aJropuTMa o 100pa reoMeTpuu IIMTHON YacTH pyHaaMeHTa. ['anoukoii BeIOepuTe
BapuaHT. Bce HacTpoliky 3aIOMUHAIOTCS IPOTpaMMON I KayKJ0i MapKu pyHIaMeHTa
(xoMOUHaIUN).

Mowra

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

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 pyHnamenTa o000 Mapku (komOuHanun) 11t Becex PCY Tekymieit Mmapku
¢dbyHIaMeHTa , T.€. BBl MOXKETE OTPEJaKTUPOBATh PE3YJIbTaT padOThI MPOTPAMMBI HIIH «C HYJIS»
3a0UTh CBOM 3HaUCHUS. Bce HACTPOWKY U 3HAYEHUS 3aIIOMHHAIOTCS ITPOTPAMMOM [T KX IO
Mapku pyHgamenTa (komOuHanuu). Eciu npu pacdere GyHaaMeHTa 3a/1aHbl JOTIOTHUTEIIBHBIC
pPaBHOMEPHO pacmpeIelICHHbIE MOIe3HbIe HAarpy3ku quml...qn4, To mpu pacuere pyHIaMEHTa C



3aJJaHHOM TeOMEeTPHEH ITUTH HadadbHbIe (MHHIUMAILHBIC) pa3MephI MOAOIIBEI HEOOXOIUMO 32/1aTh
pacyeTHbIMH ((PaKTUIECKUMH ), T.K. TIPH 3aJaHHON T€OMETPHH TUIUTHI COOP HArpy30K Ha yCTYITbI
¢dbyngamenTa ot ul...qm4 Gosiee TOUHBIN, CIEAOBATEIBLHO Pa3Mep MOAOIIBBI MOKET ObITh MEHbIIIE —
CMOTPUTE pa3zell YUeT JIOTOTHUTEIEHBIX HArPY30K.

A
- KOMMPOBAaTh JIaHHbBIE TAaOIUIIBI B Oydep oOMeHa mporpaMmbl

S

all
- BCTaBUTH B Tabnuiy nanHbie 3 Oydepa oOmena nporpammsl. [lpu Heckonpkux PCY mo

TeKyIIel Mapke ¢pyHIaMeHTa IaHHbIe KOMUPYIOTCA aBToMaruuecku A1 Bcex 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 KOMOMHALIMAX HArPy3KH pacdyeT IPOU3BOJUTCS HA TEKYIYI0 KOMOMHAIINIO,
IIPU ATOM pa3Mep MOJOLIBBI M T€OMETPUs TUNIMTHON YaCcTU MPUHUMAETCS C YU€TOM BCeX KOMOUHAIMH
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 HECKOJIBKUX KOMOMHAIMAX HArPy3KH pacueT MPOU3BOIAUTCS Ha TEKYI[YI0 KOMOUWHAIIHIO,
IIPU ATOM pa3Mep MOJOLIBBI M TEOMETPUS INIUTHOM YacTH MPUHUMAETCS ¢ y4ETOM BCEX KOMOMHALUI
Harpys3ok (1pu BKI0YeHHOU onuny KoHCTpyHpoBaTh MOAKOJIOHHMK U INIMTHYIO YAaCTh € Y4€TOM
BCeX KOMOMHAIM 10 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 apPMHUPOBAHMUS MTOIKOJIOHHUKA ( 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 HeMTPaJbLHON OCH AJIsI TPYNIbI CHJI

Cxema W Paznokede \ KonvHecteo gyHgaMerToEs -

-G00,G00 |
|

| M

S EEERIEEE —
|
|

-G00,-G00 |

PexxnmM noncka HEUTPaIbHBIX OCEH JJIA IPYIIIBI COCPEAOTOYEHHBIX CUJl. ECiIM Bce BEpTUKAJIbHBIE
CHUJIBI ITIOCTOSIHHBI, TO /111 KOHKPETHOI'O COUYETAHMS CHJI MOXKHO HAMTH MOJIOKEHUE OCEH,
OTHOCHUTEIILHO KOTOPBIX CyMMa MOMEHTOB B 000MX HampaBlIeHUsX OyneT HysneBou. [Ipuammast
HaWJEHHbIE OCH 32 OCb CUMMETpUU (DyHIaMeHTa HET HEOOXOIMMOCTH YUUTHIBATH MOMEHTHI OT
CMELICHUS BEPTUKAIBHBIX CHJI OTHOCUTENIBHO 3TUX ocell. [lomb30BaTento 1ocTaTouHo
CaMOCTOSITENLHO (Kak eMy yaoOHel) BIOpaTh Jr00YI0 TOUKY U MPUHATH ee 3a koopaunaty (0,0) u
3a/1aTh KOOPAMHATHI CUJI M KX 3HAUYEHUSI OTHOCUTENIBHO HYJIEBOU TOUKH. [lociie BhITTOIHEHHS
pacyera nporpaMma roka3bIBaeT MOJIOKEHUE HAalJEHHBIX HEUTpalbHbIX oceil. Ha pucyHnke Huxe 3a
HYJIEBYIO TOUKY NpuHsATa cuiia Nel. BeiuucieHHoe 1nonoxeHne HeUTpaabHOU TOUKH (IIepecedeHue
HeWTpanbHbIX oceil) — (346.552,307.759) . I3MeHUTh AaHHbBIE 110 HArpy3Ke — IBOWHOW KIIMK Ha
SIYEMKE 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

- IOACYET JUI 3aJaHHON TOUYKM CYMMAapHOI'O MOMEHTa U CyMMapHON 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 :

- mpeodyemulii MUHUMAIbHBLIL NPOUEHN APMUPOCAHUSA .

HyneBoe 3HaueHne — He KOHTpOIMPOBaTh. [Ipyu 3a1aHHOM HYJIE€BOM 3HAUEHUU JJISl IOJIKOJIOHHUKA
IuaMeTp IpuHUMaeTcs He MeHee 12mm. [lapameTp 3anoMuHaeTcs s Kax10i Mapku
WHAUBUAYAIBHO. J{J15 MOJKOJIOHHUKA MPOIIEHT apMUPOBAHUS IPUHUMAETCS 10 TUIOIIAIA CTEPHKHEH,
PAacIoNIOKEHHBIX MO0 OIHON paboyei rpaHu I KaX10T0 HallPaBICHHUS.

- conpomuenenue apmamypol

- KO (hpuyuenm npueedenusn pacuemuoii Hazpy3Ku K HOPMaAMUHOI
Hcnonp3yeTcs pu pacueTe OCHOBaHMS U (PyHIAaMEHTA IO BTOPOM IPYIIIEe MPeAeTbHBIX COCTOSHUH.



3HaueHue 3alIOMMHAETCS MHANBUAYAIBHO 1718 Kaxaoro PCY.

- MAX oonycmumbtii Koghpuyuenm ucnonv3osanusn
[Tpu moxbope pa3MepoB MOJOUIBBI, TEOMETPUH TNTUTHOMN YacTH U apMUPOBaHUs (HyHIAMEHTOB
IporpaMMa CpaBHHMBAET MOJIYYECHHBIN K03(). HCIIOIB30BaHuUs C 33JJaHHBIM M0JIb30BaTENIEM, €CITU OH
IIPEBBILIAET 3a/laHHBIN TPOrpaMMa NPUHUMAET NOJyUYEHHBIM PE3yabTaT Kak
HEYJIOBJIETBOPUTEIBHBIN, Ja’ke €CJIU MOJIYyYeHHBIH K03(). UCTIOJIb30BaHUS MEHbIIIE eAMHULIBL. B
pacyeT MpUHUMAIOTCSI BAPHAHTHI (DYHJAMEHTOB, ITPH KOTOPBIX KOA(]. UCTIOIb30BAHUS HE
MIPEBBIIIAIOT 3aJaHHbIN. MckitoueHue:

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
MOJIKOJIOHHUKA, a OEpeT B pacyeT pa3Mepsl, 3a/1aHHbIC TI0JIh30BATEIIEM.
Ecnu nonb3oBarens npoBepseT GyHIaMEHT ¢ PUKCUPOBAHHBIM Pa3MEPOM IMOAOMIBBI WIIH
(UKCUPOBAHHOI reOMETpHUEH IIIMTHOW YaCTH, TO B CIIydae, €CJIM NOTYICHHBIH KO(. NCIIOIB30BAHUS
Oyzet OomblIle 3aIaHHOTO MPOTrpamMma MOKaKET KPACHBIM LIBETOM, UTO PE3YJIbTAT
HEYJIOBJIIETBOPUTEIbHBIN, XOTS MOJYyYEHHBIN KOA(}. UCIIOJIb30BAHUS MOXKET ObITh MEHBLIE €TUHUIIBI.
[Tpu popmupoBaHuU OTYETA B IPOBEPKAX, II€ KOA(. UCIOIH30BAHUS MEHbIIIE €AUHUILIBI, HO OOJIbIIIE
MAX 3aaHHOTO B OTUETE BBIJJAETCS COOOIIEHUE O HEYOBIETBOPUTEIILHOM PE3YNbTaTe.

[{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 UHAUBUAYAJIIBHO.

- 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
reOMEeTPUHU TUTUTHON YacTH OTPaHUUYEHUE UTHOPUPYETCS ). 3a PEAKUM HCKITIOUYEHHUEM TIPU 1oa00pe
BO3MOJKHO He coOtoienne orpanndeHust mo MAX nomyctumomy nuametpy. [lapamerp
3allOMMHAETCs JIs1 KaXK/10M MapKy WHIUBUYAJIbHO.

MUHUMATILHO 0ONYCIMUMBLIL Ouamemp 6 NOOKOJIOHHUKeE - TApaMETpP 3alIOMUHAETCS JJIs KaKIOU
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 3a/IaHHOTO MPOIEHTa apMUpOBaHusl. Taxxke st
MIPOCMOTPA APMUPOBAHUS MMOAKOIOHHUKA M BKIFOUEHHUSI PUCYHKA B OTUYET 3Ta OMIIUS JOKHA OBITh
BKJIIOUECHA.

- 6HEUEHMPEHHOCHCAMBLIL HOOKONOHHUK RPOGEPAMY HA U32UH — TP BKIIIOUYEHHOM HACTpOiiKe
BHEIICHTPEHHOCKATBIH MOAKOJIOHHHUK OyJeT MPOBEPEH Kak n3rudaeMsplil aeMeHT (0e3 yuera
BEPTUKAIBHON CKUMAIOIICH CHJIBI).

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



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

- agmomamuueckoe 000asieHue 0ONOIHUMENbHO20 MOMEHMA 0T CMEIIEHUS N10IKOJIOHHHUKA
(COOTBETCTBEHHO OT CMEIICHUS BEPTUKAIBHOM HArpy3Kku). [Ipu BBO/IE CMEIIICHHS TIPH BKIIFOUEHHOM
OMIIUH MPOrpaMmMa aBTOMATHUYECKH YUYUTHIBAET JOMOTHUTEIbHBIA MOMEHT. Eciiu cMelienust 3aaHbl
710 BKJIFOUEHUS OIIIUU, TO IO HUM JOTIOJIHUTEIbHBII MOMEHT HE YUUTHIBACTCS, ISl €T0 yueTra
HE00X0IMMO BOCIIOJIb30BaTHCS PEIKUMOM Pa3JI0KEHUSI HArPy30K HIIM TOBTOPHO 3aJ1aTh 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 MMOoACTUJIAOIINX CJIOCB IMPU BKIIFOYCHHOM pacdCTC OCAaJAKKU BBIITOJIHACTCA TOJIBKO HA
FHY6I/IHy C)KMMaeMou TOJIIIH, €CIIN PACUYCT OCAAKHU OTKIIFOYUCH, TO BBIIIOJHACTCA IIPOBEPKA BCCX
IOACTHUIIAOIIHNX CIIOCB.

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

- npocmomp 3nauenusn Yu 013 mexkyujeil Mapku hynoamenma

CpenHeB3BelnieHHOE 3HAaYCHUE YIEIHHOTO Beca IPyHTa Y4 OT OTMETKHU MOJOMIBHI (DyHIaMEHTa 10
YEepHOBOM OTMETKH 3¢MJIU (10 OTKOIKH KOTJIOBAaHA) BBIYUCIIAECTCS MTPOrPaMMOil aBTOMAaTHYECKH.
JlaHHBIN MYHKT MEHIO MTOKa3bIBACT MMOJIH30BATEI0 TAOIHITy MTOocueTa 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 noiaydeHo Rrp npessimaroniee MAX 3aaHHOe, B pacyeT OyJeT IPUHATO
3agaHHoe MAX nonmycTuMoe 3HaueHre. 3HaueHHe 3allOMUHAeTCs 11 KaX /10l MapKH.

- Yuem pasnonanpaenennocmu momenma u 60K060ii cuivt

ITpu pacuere pyHaaMeHTa 3a1aHHbIE 3HaUeHUsI MOMeHTa (M) u 6okoBoii cuiel (T) npuHUMaroTCs
BCET/a ICHCTBYIOMIMMH B OJJTHOM HaIlpaBlieHHH. Eci HanpaBiIeHns pa3IudHbl, TO IS y4eTa
pa3sHOHANPABJIEHHOCTH CIIEyeT UCTOIb30BaTh 3HAK MUHYC U BKJIIOUUTH JIaHHYIO HacTpoiky. Kakoe
HaTpaBJICHUE SIBIISIETCS MOJIOKUTEIFHBIM, a KAKO€ OTPUIIATEIIFHOE MOKHO IIOCMOTPETH B JIETEH/IC B
OKHE 3aJJaHMs JONOJHUTENbHBIX HArPY30K Ha (yHIamMeHnT. HacTpoiika 3anoMuHaeTcst JUIst KaKaoh
Mapku pyHIaMEHTa.

Hy»XHO OTMETHTB y4YeT 3HaKOB B MPOrpaMMe HEOOXOUM TOJIBKO IS MPABUIBHOTO BHIYUCICHHUS
CyMMapHOTO MOMEHTA MPHJIOKEHHOTO K (PyHIAMEHTY:

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

T*h+M - ¢ yueTom pa3HOHAIPABICHHOCTH

[Tocse BbIUMCIIEHUS UTOTOBOIO MOMEHTA (C YUETOM JONOIHUTENbHBIX HArPY30K Ha YCTYIIBI
dbyHIaMeHTa) IPpH pacdeTe pa3MepoB TOIONIBHI HAIIPaBIEHNE MOMEHTA IIPUHIMAETCSI BCET 1A BIOJIb
CTOPOHBI A MpaBo U OT ce0st B10JIb CTOpOHBI B. bonbmunii BeuleT MIMTHO yacTu Bceraa
paccuutbiBaeTcss HAa MAX kpaeBoe HanpspkeHue. [Ipu BKITFOUEHHON HACTpOMKe nepea UMEHEM
Mapku (pyHIaMeHTa B TaOJIUIe OTOOPaKaeTCsi CHMBOI +.




8. KoxppuumeHTsl HCNOIB30BAHNS

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 IPOYHOCTH OJKOJIOHHUKA

N — MPOYHOCTH MOJKOJOHHUKA HA BHELICHTPEHHOE CXKaTHE (PacTsKEHHE)

Q — MpOYHOCTH MOAKOJIOHHUKA MPH OTCYTCTBUU PAaCUYE€THON TIOMIEPEYHOIN apMaTyphl
As — noma s cedeHus apMaTypbl

T — o TpemuHe (MPoI0JIKUTENILHOE PACKPBITHE)

Tk — 1o TpemmHe (KpaTKOBPEMEHHOE PACKPBITHE)

[IP — nmponaBninBanue

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

M — pOYHOCTH TUIMTHON YaCTH 1O U3TUOAIOIIEMY MOMEHTY (HUKHSISI CETKA)

Mo — npoOYHOCTH IMIIMTHOW YaCTH 10 U3TMOAIOIIEMY MOMEHTY (OETOHHOE cedeHrne Ha 00paTHBIN
MOMEHT)

CT - CTOMMOCTH CTPOHUTEIHCTBA B THIC. PYO.

KoadduunenTs! ucnonp3oBaHus Mo TpedyeMo ATMHe aHKEPOBKU apMaTypHI :

Baoz: 0.0 A 0.0

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

A3: 00 A 00

JUJ11 HUKHETO CEeYEHUsI OAKOJIOHHUKA :

A — aHKepOBKa apMaTypbl OJIKOJIOHHUKA 110 TPaHU A B MOJKOJIOHHHUK
Anj — aHKepOBKa apMaTyphl OJIKOJIOHHUKA 10 TPAaHU A B IJTUTHYIO YaCTh
Bnn — aHkepoBKa apMarypsl OJKOJIOHHHKA IO TpaHu B B MOAKOIOHHUK



Bog — AHKCPOBKA apMaTyphbl IMOJKOJIOHHHUKA I10 I'paHA BB TIMTHYIO 9aCTb

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).

KoadduuneHTs! Hcmonp30BaHus 10 TpeOyeMoil JJTMHE aHKEPOBKH apMaTyphl SBISIFOTCS
MH(OPMAIIMOHHBIMY IS TT0JIB30BATEIIS M HE BIUSIOT HAa pacdyeT caMoro (yHIaMeHTa ¥ 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
cilydae BKIIOUCHHOW HACTPOWKHU HPH 1O0100pe IMOIOMIBBI €CIIN Harpy3Ka SBISIETCS] 0CO00M
(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
Heo0sA3aTeJLHBLIMH, OATOMY PH BKJIIOYEHHOW HACTPOHKE HE00X0IMMO IOMHMO 0COOBIX
COYETAHMII 321aBATH B KOMOMHATOPHKY HAKPY3KH 0€3 0c000ro coueTanus.




OBwan nonesHan Harpyzka qn
MeTog pacyeTa yrnceoro Gmax v oTpelea nogowes (npn Mb = 0, Ma = 0)

YMHO®WTE HA KO3 QD MUMEHT IHAYEHWA HArPY30K TEKYLUEA Mapki $yHIZMEHTE
¥mHoxuTe Ha (-1) 2HaveHne Harpyzen (P) Tekyiei mapen gyHgamenTa

¥mHoxuTe Ha (-1) 2HaveHna Harpyzok (M, T) Tekywel mapun dyHaameHTa

MAX ponycTiman occaka

MAX ponycTUMEIR KpeH

MoeepHyTe Harpy3kn Ha 90 rpagycoe no YacoBoil CTpenke

MoeepHyTe Harpy3kn Ha 30 rpagycos NpoTME YacoBoil CTRENKK
MuHWMaNEHEIR AMEMETE B NOAKONTHHMKE, MM

CTONMOCTE MATERHANCE M CTRPOUTENLHED patoT

Mpwuceonte no scem mapkam & B min = A B ¢ dbukcaunei pasmepa nogowes
CopTameHT NpUMEHAEMON 3pMaTypPEI NO AMaMETEAM

BexTopHoe cnoxeHne HarpysoK 4NA TEKYLLEA MapKn

MeH!0 03BOMISET pEJaKTUPOBATH :

- nuis Beex PCY tekyiueit Mapku 3HaueHUE 0OLIeH MoJIe3HON Harpy3ku

- MeTOA pacueTa yrioBoro GmMax 1 OTphIB MOJIOIIBEI Cpasy sl BceX (PyHIaMEHTOB
- 3HAYEHUs Harpy3ok Ha QyHIaMEHT TEeKyIleld MapKu

- 3HaYeHne MAX J0myCTUMOM OCaJIki ¥ KpeHa JUTsl BceX MapoK (yHaMEHTOB

- HalpaBJIEHUE Harpy30K Ha (yHAaMEHT TeKyILeH MapKu

- MUHUMAaJIbHBIN THaMeTp B ITOJAKOJIOHHUKE JUUIS BCEX MapOK

- pacLeHKU Ha CTOUMOCTh MaTepUajoB U paboT

— PaspaboTka rpyHTa 3a 1000m3 — — BwiBos rpydTa 38 100 TOHH ——————————————— BeTtoH 3a 1m3
A | CToMMOoCTh Ha3km |HaSkm (Ha 10km |Ha 15km B10 |B12.5|B15 |BQD |525 |BGD |Ba'5 |B4D |B45 |BSD |BSS |BﬁD |
598 | 833 1421 1666 571 | 592 | 612 | 653 | 674 | 697 | 720 | 748 | 975 | 1077) 1178 1280
— TPBI O L Be p thyngamenTa 3a 1m3
[¥ YuWTbIBATE BLIBOS IPYHTA HA r OGDETHY'?:ECHHKY ﬂD3M3|ﬂD5M3 |ﬂu1ﬂ M3 |ﬂ°25"‘3 |ED"5325"'3|
p— 340|210 [214 | 157 128 ]
[~ ¥4uTbiEaTH BOJONOHIKEHHE

3a 1000M3 | Matep 3a 1M3 | Apmatypa sa 17| Knacc GeTona nogb [ Kosma. [ 33 1003 rpyhTa |
480 | 14 | 7700 |10 | 5,44| 2500 |

- COpTaMeHT HpHMCHHCMOﬁ apMaTtyphbl 110 JuaMeTpam

=

CopTateHT

B 8l 100 120V 14V 16 12w
v 22 B 28 32V
3BV OHE W

BekTopHoe cii0KeHHe HATPY30K [MO3BOJISIET BBITIOIHUTD CIIOKCHUE HATPY30K 10 hopMyiam:
Tb = xopens (Th*Th+Ta*Ta) u Mb = xopens (Mb*Mb+Ma*Ma),
mpu 3ToM npuHUMaercs Ta=0u Ma =0



12. Ocanka u KpeH

OKHO HACTPOEGK pacyeTa OCaJKu U 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 ¢ KPYIJION B IUIAHE MOIOIIBOM, HECMOTPS HA 3TO C
MOMOIIBIO JJAHHOTO MOJTYJISi MOXKHO 10A00paTh pa3Mepbl IPSMOYTOJIbHOM MOJIOIIBHI €

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 3a/laHHON rpynisl (yHIaMeHTOB. Takke mporpamma Mo3BoJIsieT:
1) aBTOMATHYECKH OMPEICIUTh OIMKANIIYIO CKBOKUHY ISl KXKI0i Mapku QyHIaMEHTa 1
MIPUCBOUTH €€ MapKe Ui pacuera
2) TOCTPOHMTH TOPU3OHTAIBHBIN Pa3pe3 U BEPTHKAJIBHBIN Pa3pesbl 0 TPYHTOBBIM CIIOSIM C
0TOOpaXeHHEM MPOEKTUPYEMbIX (PYHIAMEHTOB
3) c031aTh HCKYCCTBEHHYIO CKBAKUHY

IIBeTOBOE OTOOpaKeHUE (PYHIaMEHTOB Ha IUIAHE :
L L 1

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

KO3 pHIIMEHTE NCTIOIB30BAHNUS, OTOOPAKAEMOM 3€JICHBIM 1IBETOM, MOXET OBITh MOKa3aH >KEThIH
I[BET. DTO CBA3aHO C TEM, YTO IpHU pacueTe PyHIaMEeHTa IPorpaMMa BBIMOIHIET pacyeT Mo
KOMOMHAIMSIM, HauuHasl ¢ IepBoii u nanee. [locne BeIOTHEHHS pacyeTa Mo NepBoi KOMOUHAIMH
IporpaMMa Jjisi Hee 3allOMMHAeT Ko duuueHT ucrosb3oanus. [Ipu pacuere Ha BTOpyIo
KOMOMHAIIMHM BO3MOXKHO U3MEHEHUE MPOrpaMMoii TeoMeTpur pyHIaMeHTa UM apMUPOBAHUS B
00JIBIIIYIO CTPOHY, IIPU ATOM I IEPBOM KOMOMHAIIMY MTEPECYET HE MTPOU3BOIUTCS, T.K. OHA
3aBEIOMO ITPOMJET 10 pacdeTy. DTO CAEIAHO B IEPBYIO OYEPEb JI1 YMEHBILIEHUS BPEMEHU BCEX
BbluKcieHui. B urore koagduueHT no nepoit KOMOMHAIIMHU IO IEPBOMY pacyeTy >KEeNThI — OH U
oTOoOpaxkaeTcs Ha CXeMe, XOTS Ha CaMOM MOXET OBbITh 3esieHbIM. 1 mpocMoTpa haKTUYECKOro
KO3 pHIIMEeHTa NCTIOIB30BAHUS C YUETOM NPUHATON reoMeTpur GyHIJaMEeHTa U apMUPOBAHUS
BOCIOJIb3YIUTECHh KOMaHIAMH :

Mnaw | A-A | BB |

Lt

- BBITMOJIHEH PacyeT TOJIKO pa3MepOB MOOMIBBI (PyHAaMEHTa



- pacueT ¢yHIaMEHTa HE BBIIIOJHEH

]
- co3anue 0a30BBIX TOUEK. ba3zoBas TouKa MO CyTH sIBIIsIETCS nepeceyenuem oceid X u Y
MECTHOM cucteMbl koopauHart. [lepen TeM kak 3aaBaTh 6a30BbIe TOYKH MOJIH30BATENb JODKEH KaK
eMy yano0HO BeIOpaTh MecTo ¢ Toukoi 0,0 Ha Oyaymiei cxeme U 3a/1aBaTh KOOPJMHATHI 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
CKB&)XMH Ha 3aJaHHBIN yroJ BOKPYT TOYKH ¢ KoopauHaTamu 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

PARISTIN - 1s ckBakMH 3arpy3ka KOOPAMHAT U3 (aiia ¢ JaHHBIMHU [0 Te0JIOTHH — 6oJiee
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 MpHpalieHue mo koopauHate X u Y, KOTopoe
OyneT 100aBIATHCS K 3arpyKaeMbIM KOOpJnHaTaM. Bo BTOpOH 1 MOCIENYIOMUX CTPOKax
YKa3bIBalOT KOOpAUHATH X , Y U BBICOTHYIO OTMETKY TOUKH. YHcIIa MOTYT pa3AemsaTcs 3ansThIMU
WIN pa3faenuTensiMu Tadymsuuu. Tabnuia mnporpaMMoil HCIIONIb3YeTCs TOJBKO JJI OTOOpaXKeHUs Ha
CXEME BBICOTHBIX OTMETOK.

- IPUBS3KH (PYHAMEHTOB

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

=2l - IPOPUCOBKA CKBa)KUH, 0a30BBIX TOUEK, OCEH

! - BeiuuciaeHne MAX oTHOCUTENbHON Pa3HOCTH OCAJOK JJIs 3aJaHHBIX POCTBEPKOB (Ha IJIaHe
oroOpaxkaetcst KpacHo auHuel). [Ipu 3Hauenun Gosee HyJs MporpaMMa MpeaIaraeT BhIIMOJIHUTh
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 ‘

[Tonmp30BaTenh MOKET 3a/1aTh TPEOYEMyI0 pa3HOCTh OCAJ0K U 3aITyCTHTh HOBBIH MTOJI00P pa3MepoB
nojouBbI hyHIaMeHTa ¢ Oonblieit ocaakoil. [Tocne mogbopa MUHUMaTbHBIE Pa3MeEPhI MOOIBEI
Amin u Bmin nporpaMmoii aBToOMaTHYECKH KOPPEKTUPYIOTCSI U MM TIPUCBANBAIOTCS 3HAUCHHUS
MOJIYYEHHBIX Pa3MEPOB MOJIOIIBHI.

JInist MCKITIOYEHUsT KaKoi-1100 MapKH U3 pacyeTa Ha OTHOCUTEIBHYIO Pa3HOCTh OCAI0K B TaOIHIIE C
KoOpJauHaTaMH (PyHAaMEHTOB IpU yKa3zaHUU 0a30BOM TOYKU HEOOXOJMMO OCTAaBUTh 3HAYOK ‘*’
rmocyie HoMepa 6a30Boi TOUKH, HaTIpuMep: 6*.

| - I0Ka3 JUHUAMU ONbKalieil ckBaXXUHbI 15 Kax a0l Mapku. [Ipu oOHapykeHun ams
(dbyHaMeHTa 331aHHOM He OiMyKaiIe CKBaKUHbI porpamMma MpeaiokuT Mepe3asarbh CKBaKUHbI
aBTOMAaTUYECKHU.

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

- 0TOOpakeHUE TpaHMIIbl 30HbI BIUSHUS Ha (PyHAaMEHT pu pacuetre 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 I0/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 HaXOJUTCSI HUXKE TTOJIOMIBEI (DyHAAMEHTa WIIH OTKIIOYEHA HACTpOoiika
«PucoBathb Ha pa3pe3ax GpyHIaMeHTBI», TO QYHIAMEHTHI Ha pa3pe3ax He 0TOOpaxaroTcs.

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



|E- MOCTPOEHHUE BEPTUKAIBHOTO I€0JIOrMYeCcKOro paspesa. [Ipu nepemeniennn ykasarens
MBIIIKH [IPOTpaMMa aBTOMAaTHYECKU UIIET JBe OIMKalllne CKBaXKUHBI K TOMY MECTY, TJ€
pacrnoiokeH Kypcop (Ipu 3TOM UCKYCCTBEHHO CO3JaHHbIE CKBAXXUHBI HE YUUTHIBAtOTCs). Enn
HACTpOIKa «YYUTHIBATH CJIOU OJIMKANIIMX CKBAKUH BBIKJIIOYEHA» WU BIUSIONIAsA CKBa)KUHA
TOJIBKO OJIHA MpOorpaMMa yKa3bIBaeT TOJIBKO OJIHY CKBakUHY. [lociie KilMKa MBIIIKK ITporpamma
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 YCIOBUH, YTO PacyeT Pa3MepoB MOJIOMIBEI (hyHIaMEeHTa
BBITTOJTHEH).

Brumanue! I'eonocuueckue paspesvl Npocpammoil Cmposmcs ¢ y4emom pasHo20 HaniacmosaHus
2PYHMOB NO BbICOMHBIM OMMEMKAM. B ciyuae, eciu 6 ckeajicunax 6cmpeuaromcs Heco8naoaroujue
CIIOU UNIU OHU PACNONIONHCEHBL 8 PA3IUYHOM NOPAOKE HE0OX0OUMO NPOBEPAmMb NPABUTLHOCHIb
NOCMPOEHUsL PA3PE308, CEEPIACH C 2E0N0SULECKUM OMUEMOM, M.K. AI2OPUMM NPOCPAMMbBL MONCEM
He co8nadams ¢ MHeHuem 2e010208. B amom cayuae neodxooumo co30aeamv UCKYCCMBEHHbLE
CKBANCUHBL U PEOAKMUPOBAMb UX, NOCIE Ye20 NPUOasams UM CIMamyc paboueli CK8adCUumbl —
nepeumeno8amo, yopas u3 Ha38aHuUsi CUMBOJ « *», 1ubo cpaszy co30amv 0ONOIHUMENLHYIO PAOOUYVIO
cksaxcuny. Cozoanue OONOIHUMENbHBIX PAOOUUX CKBANCUHBL N3OSN NpOcpaMMe 00CMOo8epHee
CMpOUmb 2e0102U4ecKue pa3pesoi.

- CO3/IaHHE UCKYCCTBEHHOM CKBAKMHBI. MICKYCCTBEHHAsI CKBaKMHA CO3[1a€TCS HA yCMOTPEHUE
MOJIb30BATENs B CIIydae, €CIM Mol MOOIIBOM (yHIaMEHTa IPYHTOBBIE CJIOM PACIIONOKEHBI OTIIMYHO
OT CKB&XHHBI K KOTOPOM NpuBsi3aH pyHAaMeHT. PacrosokeHne rpyHTOBBIX CI0€B MO/ KaXKIbIM
(byHIaMEHTOM MOXHO MPOCIEINTh, BHIIOIHUB I'eosiornyeckue paspesbl. K umenn co3panHon
HCKYCCTBEHHOM CKBa)KHMHBI JOOABIIAETCSI CUMBOII «*».

- IPOCMOTP 3aJ]aHHO paboueii obmactu

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




e

+==>4| - 3a;manne HOBOM pabouei oomactu. 3aganue padodeil 00JI1aCTH MO3BOJISAET MOJIH30BATEIIO
paboTaTh UCKIIIOYUTENBHO ¢ (PyHIAMEHTAMH U CKBaXXMHAMHU, PACIIOJIOKEHHBIMH B 3TOH 00JIaCTH.

BHUMAHMUE! IIpu 3TOM Takue KOMaH/bl KakK:

B = |

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

=]
L=

- TabJIM1LIAa JONOJHUTENBHBIX 00bEKTOB. OOBEKTHI MOXKHO HCIOJIB30BATHCS HA HATJISAHOCTH
otoOpaxkeHust cxeMbl pyHnaMeHTOB. OOBEKTH HUKAK HE YYUTHIBAIOTCS IIPOrPaMMOM IIPH pacueTax.

© | - yBenuueHue mMaciitadba u3o0pakeHus (JieBasi KJIaBUIIIa MBIIIN) ¥ YMEHBIIIEHHE MacIiTaba
n300paskeHus (IpaBasi KJIaBHIA MBIIIH ), CPEAHSS KJIABUIIA MBIIIN (KOJIECO) MO3BOJISIET IBUTAThH
n3obpaxkenue. Eciu cxema CmamrabupoBaHa, TO MOCIE OTKIIOYCHHS PeKMMa MacIlITaOMPOBaHMS
M300paKeHUE MOXKHO TaKXKe IMePEMEINAaTh, YACPKUBAsS JICBYIO WIH CPEIHIOI0 KIIABUIITY MBIIITH.

|
[Tocrne BeIONHEHHUS KOMaH == IIPYU HaBeJIEHUH Kypcopa Ha (yHIaMEeHT ero u3o00paxxeHue
BBIICIIACTCS. B 3TOT MOMEHT Ha)kaTUeM JIEBOM WM IIPAaBOM KJIABUILIY MBIIIHA MOXXHO aBTOMaTUYECKU
NEepPEeNTH K TEeKyIleld MapKe B IJIaBHOE OKHO IPOrpaMMbl, IMOO B TaOJIMIly ¢ KOOpAUHATaAMU

dbyHIameHTa.

L
=% | - BRIBOJI CXeMBI (Pa3pe30B 0 CXEME) B BUJIE YEPTEKA B ABTOKA]] — CMOTPUTE
CaMOCTOSITENIbHBIN pa3/iesl IOMOIIU

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

1) Pacuer Ha TpenrHOOOPa30BaHKE BHIMOIHSICTCS U3 YCIOBUS apMUPOBaHUs (PyHIaAMEHTA
apMaTypou mepuoauIecKoro mpodus.

2) He npou3BoauTcs pacyeT Ha MECTHOE ITPOJABIMBAHUE U MECTHYIO IPOYHOCTD OT 33aHHbBIX
I10JIb30BATEJIEM MECTHBIX HAarpy30K Ha yCTYIbl (pyHIaMeHTa. DTU Harpy3Ku yUUTHIBAIOTCS
IIPU pacyeTe pa3MepoB MOJOUIBBI (yHIAMEHTA, a TAK)KE MPHU pacueTe MIMTHOW YacTu U
MOJIKOJIOHHHUKa 110 Matepuaiy. [IpoBepka Ha 0OpaTHBIF MOMEHT IUIUTHOM YacTH C y4eTOM
JOTIOJIHUTEBHBIX HArPY30K IIPOU3BOIUTHCS, €CIIU B OKHE 3a1aHMsl TOIIOJIHUTEIbHBIX
Harpy3oK 3Ta HaCTPOMKa BKJIKOYEHA.

16. PenaxktupoBanmue gaiinon *.FUN

Pe3ysbraThl paboThl B MporpaMMe COXPaHSIOTCS B daiisie ¢ pacumpenueM fun. BayrpenHwuii
dbopmart daitna mpeacrasisieT coboi TekcToBbIN (aiiia. C mOMOIIBIO JIFOO0TO MPOCTOTO TEKCTOBOTO
pellakTopa MO>KHO BHOCHTh U3MEHEHHUs B cojiepkuMoe (aiina, kacaromuecst 0a30BbIX TOUYEK, OCEH,
PacMoJIOKEHUsI CKBaXXUH U PAcIoIoKeHUs! GyHIaMEHTOB, IIPU 3TOM HYKHO COOJIIO/IaTh CIEAYIOIINe
IIpaBUIa :

1) Ilpu coxpaneHus Qaiina nocie pelaKTHPOBAHMS HE JOMYCKACTCS 3aMUCh B (hailyl TECTOBBIM
PEAAKTOPOM CBOMX CIEIHAILHBIX CHMBOJIOB

2) He caenyer Hapymath TEKYIIUA TOPSIIOK 33aaHUS JAHHBIX

3) Tlpu mobGaBjeHHE HOBBIX 0Aa30BBIX TOYEK, OCEH HEOOXOIMMO Ha COOTBETCTBYIOIICE
KOJINYECTBO YBEJIIMYMBATH 33JaHHOE B ATOM (paiiyie o01iee KOJINIeCTBO TOUEK U OCei

4) Jlo6aBiaeHHE HOBBIX MapoK (PyHIaMEHTOB HE JOMyCKAaeTCs



Jlnist ObICTpOro MOUCKa B (paiiae NCHOIB3YIOTCS CIEAYIOIINE METKH :

####>>>1 — Ga30BbBIC TOUKH

HHH#>>>2 — ocu

H##H>>>3 - CKBOKHUHBI

H#H#H#>>>4 — pyHIaMEeHTHI

###>>>5 — pe3ynbTarhl pacuera (JJaHHbIE IPOrPAMMOM HE YUTAOTCH)

17. IllpocmoTp pemiarwiero paxkropa, onpeaesilomero NPUHIATHINA pa3Mep NOI0MBLI
npu nojadoope

Pa3mepsl no1omBeI pyHIaMEHTa 3aBUCST OT CIEAYIOMHUX (GaKTOpPOB :

- HECKOJILKO mpoBepok mo Gmax (Rrp)

- MAX 101yCTUMBIN OTPBIB MOIOIIBBI

- (hopma s1rOpBI HAMTPSHKEHUS [TOJ1 TTOI0IIBOM (B HEKOTOPBIX CIydasix)

- IPOBEPKA MOACTUIIAIOIINX CJIOEB (€CIM HE OTKJIIOUEHA I10JIb30BaTEIIEM)

- IPOBEPKH I10 HECYyIel CIOCOOHOCTH OCHOBaHUS (Ha 0c000€ COUETaHHE)

- MAX pomnyctumas ocazika v KpeH (eciu BKItoueH yueT MAX 1onycTUMbIX 3HaYEHUH Tpu
oaodope)

- COOTHOIIICHUS CTOPOH (33/1a€TCsl TI0JIb30BaTEIIEM )

Jliig mpumMepa, eciu nporpamma npuHsiIa OKOHYaTeIbHBIA pa3Mepbl MOJOMBEI 3X3M, /171 TOrO
YTOOBI TIOCMOTPETh peIlAOINK (PaKTOp HEOOXOUMO BBIIOIHUTE CIIEAYIOIINE ASHCTBUS:

1) 3angaTe MUHHMaJbHBIC CTAPTOBBIC 3HAYCHHS Pa3MepOB MOIOIBEI AMIn u Bmin
(GyH1aMeHTa 4yTh MEHbIIIE, YeM MOJTy4YeHHBINH pazmep, Hanpumep 3x2.7m. [Ipu aTtom
HE00X0AMMO 3a(pUKCUPOBATH X, T.€. 3aAlPETUTH IPOrpaMMe BBIMOIHIATH 000D
pa3MepoB MO/IOIBHIL:

™

Amin,Bmin

2) Ecnu BIKITIOUEH pacyeT ocaaku (KpeHa), Hy)KHO 4To0bI HacTpoiiku yueta MAX
JOMYCTUMBIX 3HaYeHUH TpU MoAO0pe ObLTH OTKIIOUEHBI

[Tocne 3TOro HeOOXOMMO BBIMOIHHUTH PACUeT TeKyIIeld Mapku. B pe3ysbrare nporpamma B Ta0IHIe
0TOOPA3UT MPUYUHY, 10 KOTOPOH HE MPOXOAUT 33AaHHBIN TOJIH30BATEIEM Pa3Mep MO/IOIIBBI.

18. Tabauma HArpy30K — 3KCHOPT B AaBTOKAJ
Mento @aiin-BbiBoa Harpy3ok B aBToka- reaepaius daiiia floads.Isp B pabouyro manky
nporpaMmbl. Daill MOKHO 3arpy3uTh B aBTOKal. VicrnonHeHue Qaiiia B aBTOKaJIe POPUCOBBIBACT
TaOJIUITY C HArpy3KaMu Ha (yHIAMEHTHI.

3arpyska ¢aiina floads.Isp B aBTokan

[Tepen mepBoii 3arpy3koii (paityia B aBTOKa 1 HEOOXOIUMO OJIMH Pa3 BBITIOJHUTH CIICTYIOITHE
HAaCTPOUKHU:

1) wmenmo aprokaga CEPBUC —> HACTPOMKA
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AutoLISP
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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 Koropoit Haxoautcs mporpamma GIPRO-dyrzament



@ Hactpoika
Teryuwil npogwne: << podwne Ges nMeHns: 8 Tewmylmi uepTex: Yeprew] dwg
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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) naxxmute [IPUMEHHNUTDH 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:

VYKakuTe npaBblii BEpXHUM yroJ1 TaOIUIIBL.

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




Tabnuia 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 | Ecii B BalllMX TEKCTOBBIX CTUJISIX 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 paclnpe/iejieHHbIe, 0T peakuuii
(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
JaHHBIX 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 paBHOMEpPHO pacipezelienHas Harpyska JIT o 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€AaKTUPOBAHU TAKUX HAIrPY30K — KHOIIKa 2221,

[v Monoca

qnmi = ﬁ ﬁ < qn2

Monoca | [ Monoca

qni = ﬂ ﬂ < qnd

[v Monoca

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

MOJIC3HBIE HATPY3KU QHl .o .CIlI4. Ecin BKITIOUEH TIepeKITiouaTellb 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 Q> 0

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

- BBIYHCJICHUE HAarpy30K Ha YCTYIIBI OT MOJIE3HBIX HArPYy30K 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 M 33JJaHHOM 3ariy0jeHue GyHIaMeHTa OT IJIAaHUPOBKH, a HE OT I10J1a TI0/IBaIa,
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 ycTynbl (PyHIaMEHTa — CMOTPUTE Jajiee 3alaHue HAarpy30K 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

=

Harpyskw Ha ycTynel hyHgameHTa

qni=5,0Tim2 Y qn2=5,07T/m2
--ﬂ./
% =
llerenga CoxpaHuTh
TT11 MNokasbIBEaTh NONEIHYHY
K '-uajz = ¥ narpysky qni..qnd Ha
cReme
¥YUYHTRIEATE
LONONHWTENBHYH

[v Harpysky npW pacuete
MAMTHOM YacTH Ha
oBpaTHLIN MOMEHT

g 13

OTH. oTmeTka

NOCTOAHHAA

NoOCTOAHHAA

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

v d
3

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 pacrnoiioskeHa 3a mpeneiamu GyHaamenTa (oIKOJIOHHUKA), TO OHA
He yunuTbiBaeTcs. Ecnu pacnonokena yacTiaHO Ha GyHAaMeHTe (TTOIKOJIOHHUKE), TO :

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

- €CIIM €JUHULIA U3MepeHHs Harpy3ku T, TO yUnThIBaeTCs 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 MPUIIOKEHHS 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

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

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. CHauasa Ipou3BOIUTCS 000D Pa3MEPOB MOIOLIBBL, IOTOM BBINOJIHSETCS
KOHCTPYMPOBAHHE TUIMTHON YacTH. 3HaYeHHEe OOKOBOM HArpy3Ku Ha (yHIAMEHT OT MOJIe3HON
Harpy3kH 3aBUCUT OT F€OMETPUH IUIUTHOM yacTu. Tak Kak Ha cTaauy 0J00pa pa3MepoB MOAOIIBbI
reOMETpHS IJTUTHOW YacTH €IIe He N3BECTHA, pacdyeT OOKOBOI HATPY3KH OT MOJIE3HOM
IIPOU3BOIUTCS YIPOLIEHHO C HEOOIBIIUM 3arnacoM. Eciy 1mosb30BaTento He00X0 UM TOUHBIN
pacuet OOKOBOI HAarpy3KH OT MOJIE3HOM, TO HEOOXOIMMO BBIIIOJHHUTH PACUET B CICAYIOIIEH
IIOCJIE0BATENBHOCTH :

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

3TOM BbIOpaTh HYXHBIH BapMaHT KOHCTPYHUPOBAaHUS

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) BKJIIOYMTH BapHaHT KOHCTpyHpoBaHus I'eoMeTpusi pyHaaMeHnTa (3alaHHAS IINTA)
[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 BBIIIOJIHUTB MYHKT 3 Uil Kaxa0u cTpoku PCY.

20.  3arpy3ka JaHHBIX IO Ie0JIOTUH U3 (aiiia

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
J10060M NMPOCTOM TEKCTOBOM peniaktope B (hopmate TXT. Ilpumep Takoro ¢aiina
(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 BBITOIHAETCS 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 MPOCAZ0YHBIX CBOWCTB, TO B (paiiie OyAeT cieayromnas 3anmch:

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 OTAENICHA OT LEJION YacTH Yuciia TOUKou. J[iist 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 ]

JIubo ycranosure popmar siueek B EXCEL kak TEKCTOBBIN U POU3BEINTE 3aMEHY 3aIATO 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 ¢ JaHHBIMH 110 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
HEHYKHY!0. TOUHO TaKk)Ke ylaauTe B€ KOJIOHKH ¢ KOOPAMHATAMHU CKBAYKHH.

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 YAAIUTE ABC KOJIOHKU C KOOpAUHATAMU CKBAKHH.

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

[Tpu BcTaBke nanubx 3 EXCEL uncna aBTOMaTHUECKH pa3essioTcs Ta0yIsHuen.

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 KOOpAUHAT CKBAXXUH BBIIMTOJIHACTCA B OKHC CXCMbI PACIIOJIOXKCHUA B Ta6JII/II_[e KOoOpAruHAaT
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 ¢ MAPKaMH U3 OJHOTO PACUYETHOTO (haiina B Apyroi (BKiIroUas cxemy
pacronoxenusi) yepe3 meHto Paiin-3arpyska(Coxpanenue) Tabauisl Mapok GpyHaameHToB. [pu
3TOM JIOJDKHBI OBITH COOJIIOZICHBI CIICTYIOIHE YCIOBHSL:

- O/IMHAKOBasl BEPCHS MPOrpamMm

- OIMHAKOBBIE JTAHHBIE 110 TEOJIOTHH (KOJ-BO CKBAXKHH, UX COCTaB, HA0OP 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 1mo3BOJISIET BEITIOTHUTH BHIBOJ CXEMBI PACTIONOKECHHS 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
pelaKTUPOBaATh — 100ABIATH HYKHBIE TUIIBI TUHUH.

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 aBTOKa]. McnonHenne daiina B aBTOKa1e MPOPUCOBBIBACT CXEMY PACIIOIIOKECHUS
(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 crien(uKanuy oToOpa)kaeTcs: pacxoa 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
pakTuuyeckux 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 BEIGpaTh BKiIanky ®AMJIIBI, ciucox ITYTh JOCTYIIA K
BCIHIOMOT' ATEJILHBIM ®AMJIAM u Haxarh 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 3TOr0 B KOMaHIHO# 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 ABTokaze y TeKyIero TeKCTOBOro CTHIIS
3HAYEHHUE BBICOTHI TEKCTA JIOJKHO UMETh HysleBoe 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€ UCIIOJIB3YETCS TEKYIUN PAa3MEPHBIN 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€ IOJDKHBI IPUCYTCTBOBATH TE THITBI JINHUIA,
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 ..

Komanza no3Bossier Ha3HauUUTh QyHIaMEHTaM (pakTHUYECKHE MapKH, B 3aBUCUMOCTH OT
reoMeTpuu (pyHIaMeHTa U IPUHIATOTO apMUpoBaHus. Ha pe3ynbraT Ha3HaYeHUs BIUSET
KOJIMYECTBO AKTUBMPOBAHHBIX ITAPAMETPOB HA3HAYEHUS U JONOJHUTEIbHBIE HACTPOUKH.
[TapameTp reomerpus pyHIaMEHTa aBTOMATUYECKHU BKIIIOYACT B ce0s TaKKe MPOBEPKY 110
pa3Mepy NoJIOIIBHI M BBICOTE (PyHAaMEHTA.

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 OJIKOJIOHHUKE (IUTMTHOM YacTH) 10 OOJIbILIEMY JHAMETPY.

HDMEFIE HCKNHYEHHA | |
- [IPU Ha3HAYCHUHU MApPOK YKa3aHHBIC HOMEpa

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

3HaueHue paKTUIECKON MAPKU MOXKHO 3a()MKCUPOBATH, JIJIS1 3TOTO TIOCTAaBbTE KypCop B HY>KHYIO
CTPOKY ¥ HaXMHUTE TIPaBYI0 KHOIIKY MBITIH. 3aUKCUPOBaHHBIE (PAaKTUUECKHE MAPKH
(GyHIIaMeHTOB MporpaMma He MeHseT. BBICTpEIil mepexo] B rIaBHYIO TaOJIUIly MPOTPaAMMBI -
JTIBOMHOM KJIMK B HY)KHOM CTPOKE TaOJIUIIBI.



DaxTnyeckHe mapk dyHaaMeHToB

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

ITpu nmoxcueTe pacxona MaTEpHAIOB B KaXKI0W CTPOKE AAeTCs pacxXo]l 10 MaTepHaiaM Ha OJHY
MapKy (yHIaMeHTa, B KOHIIE TaOJIHIIe TIPH MOICUEeTEe 00IIEero 00beMa yUUTHIBACTCS KOJIMIECTBO
(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, KpaTkoe onucanue noc/jie10BaTeJJbHOCTH PadoThl B IporpamMme
ITocse 3anmycka nporpaMmmsI:
1) 3amaHue reoJOrMYECKUX CKBaKHUH, TAHHBIX MO BOJE M aOCOIOTHOM OTMETKE HYJIS:
CHBaMMHbI |

Ecnu ve npennonaraercs pacuetr Rrp mo reosioruu, To 3aiaHue CKBaKUH HE 00s13aTENbHO,
HO IIPU ATOM He OyAyT JOCTYIHBI 4, 5 1 6 Tpymnmna pacueToB (TPYIIbI paCU€TOB CMOTPUTE

Jajee 1mo TEeKCTY).

2) Co3smanue OJHOM CTApTOBON MapKu GyHIaMEHTa:

[MMMEHUTE

Jlanee 3amoJIHEHUE UCXOAHBIX TAHHBIX :



Mapka : |BII15-mecrmme pag  ROMOM r

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

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

Mecnorua: | 1 R: |J-:'

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

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

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

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

3)

4)

lNeonorua (tabnuua)

F,om2 |¥el |¥e2 |ME

1. Bez reonorus 20
2. Hacumel
3. Hacume2

[MMMEHUTE
Coziath MapKy MOBTOPHO, HaXaB

Touabko mocJjie co31aHusA NMepBoi MAPKH BO3MOKHO COXPAHUTH PacueTHbIN ¢aiii.

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

Co3nanue cxembl GyHIaAMEHTOB

Ecnu He mutanupyercst co3iaHue cxeMbl (pyHIaMEeHTOB, TO He OyyT JOCTYIHBI 5 U 6 TPYIIIIBI
pacueToB.

B nporpamMmme MOKHO BbLIEJMTH OCHOBHBIE IPYIIIBI PACYETOB:

1)
2)

3)
4)
5)
6)

Pacuer pazMepoB 11010LIBEI

Pacyer reomeTpuy MIUTHON YacTu (KOJWYECTBA CTYNEHEN, BBUIETHI CTYIIEHEH, BHICOTHI
CTYTICHE )

Pacuer apmupoBanus pyHaameHTa

Pacuer ocanku pynnamenra

Pacdet OTHOCHTENBHON PA3HOCTH OCAIOK

Pacuer ocanku QpyHIaMEHTOB B IpyIIE ¢ y4ETOM BIUSHUS COCETHUX (PYyHAAMEHTOB



25.

Padora B DWG-Koncrpykrope

@aiin  bosmmun 1.1 boammun2  boam, cmane  Tpadiu TMod, Ap D ¥nop  F+ W  Pocuem Gonmos & kpyzaoil Base  Pacuem ynopa
Maptn dyngamenTos - 30 YCnoBHIi NnaH diyHgamenTa PacueT BonTa AnA Kpyrno# Gassl
00aENTE
T il oo, ko,
A8 | [ vEsRE |
2k | Ceria 100 x 100 um o by a ! =
KonuposaTh = & S &5 i
5.0 7 =
OTM. (0.000 Almm): | 1800 B(mm): | 2100 % = =n S A Z
o~ ~ + N ] [ ‘\\ =r
CTyneHn = 5\ bl I ‘:‘\
he(um): | 300 Lobasute * . - 5
(MM B , ol Pl Pl
bem); 300 HMzmennTe > ASY i Aft I
| Bubop | o Yaanrs NnaHiCeyeHne - ceTka 100 x 100 mm
™
NogkonoHHnE ™
Px(mm): | 600 HofiasnTs  ne
Harpysa N, kH: [leACTEYHT JUHAMWYECKHE HATDY3IKH
Py(um): | 600 HMamernTs py:
D) | 0 BuiGiop Harpyszka M, kHm: [OuameTp GonTa: L
vamrs Payc Y1, Hapre crany v
Dy(uan: | 0
Kon-so GonTos, wr:
H{mm): 2100 ADMUPDEAHUE: |ECTE W D LA hd
BbIBOA B ABTOK3A Ko3ad. Hcnonb3oBaHHUA
BonTai\Ynopst, MM T Macwralsl (1/2): |50 124 Mnowage Gorra Tekyumit knacc 6eToxa:
o B4 Monoxenneynopa Toswysa: (1| [] Omwerxa
By Oy: HauepTuTb BuiHocnusocTe GonTa
: : - = Paspes, Mm: | 0
(® Bonr | [oGaBute . Kowtpons .
hé/hn hy : - = OB @y ) PACcUeT BLIHOCNHBOCTH BLINONHEH 3apenta B GeToH GonTa:
o0 = () ¥nop | WamenuTh = = Crewy Ana Gorros THna 1.1 m 2
b ynopa (S): _ PUCOEETE NOATOTOBKY PucoBaTe
Buibop U o Rba: Pacuer
basa: [t v|* B K| |ivmmmmn  Howepa wapor vanucr: 2
a x
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DWG-KoncTpykTOop npeaHa3HaueH AJis BEIBOJIA B aBTOKA/I YepTexkel MapoK GyHIaMEHTOB C
MPSMOYTOJIBHON (hopMOit moaomBel. DkcopT GpyHaamernToB B DWG-KoncTpykTop
BBITIONTHSETCS B OKHE MPUCBOCHUS (hyHIaMeHTaM (aKTUYECKUX MapOK — BEpXHEE MEHIO IKCIIOPT
Mapok B DWG-KonctpykTop.
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dbyH1ameHTa
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Ora. |0.000 - OTMETKA [OJOLIBbI
Almm]: | 1200 Bmm]: | 1200 - pasMepbl MOIOIBEI

JoGaBHTL

Ypanure

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

hefpaea): | 300 - BBICOTA BEIOPAHHOM CTYIICHH

be{pm]: | 300 - BBLIET BBIOPAHHOM CTyIEHH

! - BBIOOD CTYNEHU

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

JoGaBuTe |

H3meHuTL |

Haanurs | - 100aBHUTh, U3MEHUTD U YIAIUTH CTYIICHb ()yHIaMeHTa

Palmm): | 50

Pylrm): | 50

Dx[mn]: | 0

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

- pa3Mephbl OJKOJIOHHUKA, €T0 CMEIIEHHE U BBICOTA OT MOJIOIIBBI
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- IPUBA3KHU 0O0JITOB OT OCH IIOAKOJIOHHHKAa

OO6miee KoJIMYecTBO OOJATOB JOHKHO OBITH YeTHBIM. J{mameTp jutst TeKyiero 60iTa, ero
MapKa CTajii 33Jaf0TCsl B BEpXHEM MEHIO TPOTPaMMBL.

h6/hn:|S00/50 - pricrynaromas sacts Goura U3 GeTOHA OAKOJIOHHHKA U TOJIMHA
IIOAJINBKU U3 6eTOHa Ha MCJIKOM 3aIlOJIHUTECIIC
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- peiim ¢ n3o00paxeHueM
dbyHIaMeHTa, KITMKOM MBI MOXKHO TTEePEKITI0YaTh TUIaH Ha pa3pes.



Hanpaenetme | _ HaIpaBJIeHUE pa3pe3a (BEpTUKAIbHBIN WM TOPU30HTAIbHBIN)

Kontpons | - KOHTPOJIb COOJIIO/ICHNS KOHCTPYKTUBHBIX TPeOOBaHUH 110 601TaM
(paccrostHHUs MEXy OOITaMH, pacCTOSIHUE OT OCH 00JITa 10 Kpast MOAKOJOHHUKA). [Tpu
BBIITOJIHEHUM KOMaH/bl aBTOMATUYECKH MPOU3BOIUTHCS IEPEHA3HAYEHUE JJIMHBI BCEX aHKEPHBIX
00JITOB.

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

Mosuuma : |1 _ yayabHbll HOMep IPOCTAHOBKH MO3HLMIL Ha YepTexKe

[ Ormetka - MPOCTAHOBKA BBICOTHBIX OTMETOK Ha UYEPTEKE

Paspes. mm : |1 - CMEIEHNE JINHUH pa3pesa

£ B U . pepexmouarens pexuMa paGoThl ¢ GYKBEHHOM HIH HU(POBOIL OCHIO

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

[ Pucosate noaratoeky . YePTUTH TIOJITOTOBKY IO/ MOIOIIBOM (DyHIaMeHTa

[ Prcosare noakonoHHk. PEXHUM YEPUYCHHUS CEUECHUS 10 OAKOIOHHUKY

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

(GyHIaMEHTOB IUIAHUPYETCS TOMECTUTh HECKOJIBKO MapOK, TO YKQXKHUTE 3TH MapKu. ITO
HE00XOAMMO JIsI IPUCBOCHUS OJJMTHAKOBBIX HOMEPOB MO3UIIHIA OIMHAKOBBIM 3JI€MEHTaM
¢dbynnamenToB (6ontam, apmarype), Hanpumep 1,2.3

HauepTtuie "
- KOMaHJa reHepanuu (aina fm.lsp

[Tepen nepBoii 3arpy3koii (aiina B aBTOKa HEOOXOAMMO OJIMH Pa3 BBITOIHUTH T€ Ke
HaCTPOMKH, YTO ¥ TIPHU BBIBOJIE CXEMBI B aBTOKA/I — CMOTPHUTE Pa3Jie BBIBOJ CXEMBI B aBTOKA/I.

ITocne Toro kak aiin fm.ISp crenepupoBan B mporpamme €ro MOKHO 3arpy3uTh B aBTOKa. J{is
ATOTO B KOMaH/IHO# cTpoke Habepute komanay (load "'fm''), Bkirouas ckoOku, u Haxkmute Enter.
Jlnst mpocMoOTpa MPOTOKOJIa BhimosHeHus daiiaa fm.Isp B aBrokane Hakmute F2.
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BepxHee MeHI0 TporpaMMbl O3BOJISET:

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

2) Hasnauuths quamerp u TUm 00NTa C BO3MOKHOCTHIO KOPPEKTHPOBKU B OOJBIIYIO CTOPOHY
3asienku 0oyTa B 0ETOH Ha 3aJJaHHYIO BEJTUYHHY

3)  Hasnaumts mapky craiu Oonra

4) 3anath mapaMeTpsl TpaduKU IPU OTPUCOBKE YEPTEKa B aBTOKAIC

5) 3amaTh Kjaacc OCTOHA IO IMBKU



6)
7)

8)
9)
10)

3anarhb Kiacc paboyeil apMaTypsl, AMaMETp | LIar XOMYTOB

3agaTh peKUM OKPYIVICHUS pa3Mepa XOMYTOB B BEAOMOCTH nAeTtaniel kpatHo 10mm B
OobIIyI0 CTOpOHY. Pazmep B Be1oMOCTH AeTaneill 6e3 OKpYIJIeHUs BBIYUCISIOTCS 110 OCH
CTEpKHEU

3aaTh pa3Mephl yIopa U BBIIOJHUTH pacdeT 3aJIeIKU yIopa JJis BOCIPUATHS HAarpy3Ku
3anaTh MapKy O€TOHA 0 MOPO30CTOMKOCTH U BOJOHEIPOHUIIAEMOCTH

BrimonHuTh pacder 00NTOB /it KPYTJIOH 6a3bl KOJIOHHBI



26.  Menio ®aiin - ’KecTKOCTHbIE XapaKTEPUCTHKHU

JlaHHBIN MYHKT MEHIO MO3BOJISIET CPOPMHUPOBATH B MAIKe MPOrpaMMbl (aiisl 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

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

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

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

-

Oryer

" BrAMOYMTE B OTYET HapakTepHcTUEM nA kasgoro PCH Ha dyHoamert

{* BEANOYMTE B OTYET RAPAKTEPMCTHEM N0 SA0EHHOMY KPWTEDMIO BRIGODA

Hano AH|TENBHD

(EeEqMHMTE E OQHO
SHAYEHME BEC

[ @ynoameHTa
[MpUrpyWz] W

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

(" BraoudTe B TAOAMLY MAapkK dYHLaMEHTOE

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

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

BuinonHHTE pacYyeT ‘

3HaueHUs] XapaKTepUCTUK MOXKHO HCIOJIB30BaTh, HANPUMED, IJI MOJAEIUPOBAHUS PAOOThHI
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 XaPAKTEPUCTHUKHU I10 MEPEMELIEHNUIO BIOJIb
BEPTUKAIBHON OCH.

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

1) Pacder )KeCTKOCTHOH XapaKTEPHCTHKH Ha MMOBOPOT BHIMOJIHEH JEJICHUEM JICHCTBYIOLIETO
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 YydeToM OOKOBOW CHJIBI, JCHCTBYIONIEH B YpPOBHE Bepxa
IIOJIKOJIOHHUKA



2) Ilpu pacuere KECTKOCTHOH XapaKTEPUCTHUKU HAa TOPHU30HTAIBLHOE MEPEMCIICHHE HE
YUHUTBIBaeTCsl paboTa rpyHTa Mo OOKOBOW MOBEPXHOCTH (pyHIaMeHTa. 3HAUCHHUE ITOM
XAPAKTCPUCTHUKHU IMOJTYUCHO ACIICHUCM 3HAUCHUS FOpI/IBOHTaHLHOﬁ Harpys3kKku Ha 3HaA4YCHUC
TOPH30HTAILHOTO TIEPEMEIIECHHS BepXa MOJKOJIOHHUKA OT KpeHa (yHTaMeHTa.

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 BKIIOUEHHOW HAcTpOMKE BBIBOJIA B OTYUET OCEW 3/IaHMs Kakaas Mapka
dbyHmamenTa noJbKHAa OBITh HaHECEHA HA CXEMY PACIOJIOKEHHSI W TIOCIE 3TO BBINOJIHEH pacyeT

dbyH1amMeHTa.

KecTkocTHBIE XapaKTEPUCTUKH IO BEPTUKAIHLHOMY MEPEMEIICHHI0 MOXKHO BBIYHCISATH C
ydeToM uiau 0e3 yuyera coOCTBEHHOro Beca (yHAaMeHTa, a Takke C YYeTOM 3aJIaHHOTO
MOJIb30BaTeIeM NpUrpy3a. OTO HEOOXOJMMO HCIIONB30BaTh B CiIydae, €ciau 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 coOumroieHNN ITUX PEKOMEH AU KECTKOCTHBIE XapaKTEPUCTUKU BBIYUCIISAIOTCS TAKUM
00pa3oM, YTOOBI OT MPUTPY3a OCATKU (PYHIAMEHTOB ObUIH PAaBHBIMU.



