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BBenenue

[Ipu BBITOTHEHUH KYPCOBOTO MPOEKTA BHITIOIHSACTCS PacdeT U MPOSKTUPOBAHUE
0a0YHOM KJIETKH HOPMAaJIbHOTO THUIIA.

Pa3zpaboTka cTyaeHTamMu MpoeKkTa OaIOYHOM KIIETKH UMEET CBOCH IIEbI0 1aTh
HEO0OXO/IMMbIE HABBIKM B pacyéTe METATMYECKUX KOHCTPYKIHMH B IPOrpaMMHOM
komiutekce «SCAD Office», koHCTpyHpOBaHHH.

[Io xapakTepy paccMaTpHBaEMbIX W PEIIAEMBbIX 3a/Jad KypCOBOW MPOEKT
pasJiesieH Ha JBE OCHOBHBIC YaCTH: pacu€THYIO U rpaduueckyro. B pacuérHoii yactu
BBIOWpAeTCs BapuaHT OajJOYHON KIIETKH, BBITIONHSIOTCA pacdy€Thl OajioK HACTHIIA,
BCIIOMOTATEIbHBIX OallOK, KOJIOHH, MPOW3BOAWTCS aHajIu3 ¥ BHIOOpP Hamboiee
HKOHOMUYHOTO PEIIeHUsI OATIOUHOM KIETKH.

B rpaduueckoil yacTy COCTaBISIOTCS YepTEKU OaouHOM KIeTKH B ctaguu KM.
B 370 yacTu pa3pabaThIBatOTCs: MOHTaKHAs CXeMa OAIOUHOMN KJIETKU ¢ MapKUPOBKOM
BCEX DIJIEMEHTOB, BBIBOJATCS pe3ynbTaThl pacueta B mporpamme «SCADy.
CocraBnsiercs criendukanys cTaad U TadIua OTIPABOYHBIX MapOK.



1 Oouue cBeneHus

banouynas kjaeTka — 3TO cUCTEMa MEPECEKAOITUXCS HECYIIUX 0aloK, KOTOPHIS
CayXaT IJid Tepefadyd Harpy3kd OT HacTWJia K CTE€HaM WM KOJOHHAaM U K
HIDKEJISKAIUM KOHCTPYKITUSM.

B 6amo4HO# KJIeTKe HOPMAJIbHOI'O THITA HACTHJI ONMPAETCS Ha OAJIKW HACTHIIA,
OajKky HACTHUJIa OMMPAIOTCS Ha IJaBHBIC OAJIKH, KOTOPBIE B CBOIO OYEPEIb IEepPeIaroT
BCIO Harpy3ky Ha KOJIOHHBI. [IOCKOJIbKY BTOPOCTENEHHBIX Oaliok mpeoOliiajaroiiee
KOJIMYECTBO, TO JJISI YMEHBIIEHUS TPYJOEMKOCTU PabOT MX OOBIYHO MPUHUMAIOT
MIPOKATHBIMHU (110 COPTAMEHTY ), U, KaK MPaBUIIO, 3TO ABYTaBPhI JIUOO MIBEIIJIEPHI.

I'naBHas Oajika Bcerja camMblii MacCHUBHBIM DJIEMEHT OajIOYHOM KJIETKU, U €€
3a4acTyl0 MPUHUMAIOT COCTaBHOM C peOpaMM >KECTKOCTH, MOHTAXXHBIM CTBIKOM,
YMEHBIIICHUEM CEUEHUS Ha KOHIIE U T.J.

B nannoii paboTe 0CHOBHBIE pa3Mephl 0aTOUHOMN KJIETKHU B IJIAHE U 1O BBICOTE
YCTaHABJIMBAIOTCS 33JIaHMEM Ha MTPOCKTHUPOBAHUE OAIOYHOMN KIICTKH.

Hcxoouvle danmnvie 051 npoekmuposanus onpeoeasiomcs no maoauyam A.l,
A.2, A3 6 coomeemcmeuu c wuppom, YCMaHAGIUBAEMbIM NO NOCAEOHEl U
npeonocieoHell yughpam Homepa 3a4emHol KHUNCKU CmyoeHma.

2 Tlpumep BbINOJHEHHS KYPCOBOI0 MPOEKTA

Hcxoonvie oannvie (mughp xxxxxx):
1) kpaitHHE ¥ CpeTHUE KOJOHHBI — COCTABHOE CCUCHUE:
- mosic —400x12,
- credku — 400 x 8.
2) 6anku Hactwia (BB) — neyTraBp Ne35 b1,
3) rnaBHas 6anka (I'b) - coctaBHOE ceueHume:
- mosic — 450x16,
- crenku — 1350 x 10.
[lar xoyIoHH B HarnpaBjaeHuu ocu X — 12 M, KoIr4ecTBO MpoJeToB — 1.
[lar KoJIOHH B HampaBjeHUU ocu Y — 6 M, KOJIMYECTBO MPOJIETOB — 2.
[Tar BTropocTeneHHbIX 6anok 1M.
BricoTa xomoHH — 7,15 M.

Haczpysku:

- IOCTOSIHHASL Harpy3Ka oT COOCTBEHHOT'0 Beca 3JIEMEHTOB 0AIOUHOM KIIETKH;

- IOCTOSIHHAs HOPMATUBHAs Harpy3Kka oT COOCTBEHHOTO Beca KOHCTPYKIIMU
HacThiIa Oy = 28,83 kH/M?;

— HOPMATHMBHAs KPaTKOBPEMEHHAS HATPY3Ka Qapevss = 20 KH/M?,
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a)
«SCAD 21.1»

Co31aHue KOHEYHO-IJIEMEHTHOH Moaeau 0ajqouHoi kjiaerku B IIK

Mopnenb co31a€eTCs ¢ UCIIOJIb30BAHUEM CTEPIKHEBBIX KOHEUHBIX DJIEMEHTOB.
B tabnuie 1 nmpeacraBiieH anropuT™M NOCTPOEHUS pACUETHON CXEMBI.

Onucanue

nocmpoeHus

pacuemuou

NOSICHUMENbHOU 3ANUCKe He npueobumwz.

Ta6muma 1 — [Mopsaok co3manus pacCueTHOM CXEMBbI

Mmooenu

OanouHou

Kiemku

DTan | AnroputM ITopsmok BrinosiHeHue 3a1aun B IpOrpaMMHOM KOMIUIEKCE
MOCTPOECHUS MOJEIH
1 2 3 4
l CO3HaHHe yTOLIHI/ITe 3apaHwve NapaMeTpPOE PEryAAPHOI pamsl Py

HOBOTI'O (107050500051 - —
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AETOMATHYECK AR
BI/IHa), HOI[TBepHI/ITe v YCTaHOEKS CEASEN
=l = =
FOTC(:)BHOCUTL, OK. B a
0O3/1aNTe TAIKy )KJMMJ
(HOMep rpyHHBI, - - K.onoHHE! Pureau
bamunus CTyAeHTa). J J
o o Bre paztepel 4
3amaiite ums Gaiina
(BJ’[P_4) . ok —— Crpaska HazHaveHwe Tvna K3
QDaiin 6 npoepamme
«SCAD 21.1» ¢
pacuemuou  cxemou
coaemcs Ha
NnpogepKy.
2 Cosnmanne «Cxemay e N e ——

PAacyYEeTHOM | «reHepanus B I
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ITponomkenue Tabauupl 1

Dtan | Anroputm

ITopsnok
BBIIOJTHEHUS MOOCIIH

Brmmonnenue 3aJla4yi B [IPOrpaMMHOM KOMIIJICKCC

1 2

3

Baenure kecTKoCTH
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ITponomkenne Tabauupl 1

Dtan | Airoputm ITopsimox Beinonnenue 3a1a4u B IpOrpaMMHOM KOMIUIEKCE
BBIIIOJHEHMS] MOAEIIN
1 2 3 4
4 Koppektu | [lonydaem
pOBKa MIPOMEKYTOYHBINA BHJL
CXEMBI 0aJ0YHOM KJIETKU

VYnansem
«JIUIITHHAEY 3JIEMEHTEI.

Bxnanka «Y3ael u
DJICMCHTBD» =>
«Y3IIBI» =>
«YnameHue  y3Jl0B»
=> OTMETHTE HIKHHE
Y3IIBI BHYTPEHHUX
kosoHH => OK.
OObeauHeHnE
COBMAJAIONTUX Y3JIOB.
Bribepure B BepxHeM
MEHIO  «DJIEMEHTEI»
=> «O0BennHeHNE

COBIAJAIOLIUX
3JIEMEHTOBY.

3aliuTe B BKIAAKY
«YnpaBleHUE» =>
«YHaKkoBKa JTaHHBIX).
Ha JKpaHe
oToOpasuTcs

nuanorosoe okHo. Ilo
YMOJYaHHUIO BEIOEpUTE
«a»

7,
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ITponomkenue Tabaumpl 1

Dran

Anroputm

[Topsinok
BBIIOJTHEHUS MOOEITH

Bremonuenue 3ala4i B IpOIrpaMMHOM KOMIIJICKCE

2

3

4

YcraHoBKa
IApHUPOB

Bxianka
«Ha3znauenue»
«YCTaHOBKa
IAPHUPOBY.
Otnycrure
MOBOpOTA
BBIJICJICHHBIX
CTEpKHEH CXEMbl B
IEpBOM U BTOPOM
y3J1ax o
HarpasieHuro UY.

=>

yroiu

¥CnoBuA NpYMbIKAHWA CTERIKHER

Oceofo#asHUE MHHERHEIX CEASEN
Yzenl

%
i
z
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71 %1 Yzenl

™ Ux
W Uy
[ uz

Yzen 2

M=
[
-z
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Yzen 2
[ U
[w LY
[~ uz

Crpaeka

Bximanka
«DuIbTpE =>
«IIAPHUPBD» =>
«HOMEpA DIIEMEHTOBY.
IloMeTbTe 3IEMEHTHI
43, 44, 67,68 = OK.

YcranoBute
apHUpPHI B 1-0M y3i1e
=> MIOMEThTE
anmemenTer 2, 17, 18
=> OK.

YcraHoBute
HIapHUPBL  BO  2-OM
y3j€e => TIOMETbTE
anemenTsl 13, 39, 40
=> OK.

14

JlobGaBneHue
CBsI3eH B
HIDKHUE
Y3IIbI
KOJIOHH.

Pa30eiiTe KOJOHHEBI
BTOPOM U  TpeTbeu
pambl Ne 15, 16,41, 42
B COOTHOIICHHH 1/9.
st aTOTO 3aiANTE BO
BKJIQJIKY
«OIIEMEHTBI =>
«Pa30uBKa CTEP>KH.

Pasbuska crepra =

Pasuska crepacia

P

© Ha N paction yeacTros

N

—
oK
[Bvza ]

(% B 3203HHOM COOTHOWEHHK

[ (1

" Ha sanaHHom paccTosH 1

==

—

OTheHs

Crpaexa

%' B 3303HHOM COOTHOWEHWM

L ot

" Ha 330aHHOM PACCTORHMM

—

" Ha N paeHblx MacTkoE

£ /|
N

—
oK

Ormena

[ & |
[ |
Crpaeka




[Tpomomxenue Tadauisl 1

Dran

Anroputm

ITopsok
BEITIOTHEHUS MOJIETTH

Brimonsenue 3a1a41 B IPOIrpaMMHOM KOMILJICKCE

2

3

Bxianka
«IEeMEHTEI» =>
«JlobGaBreHne
CTEPIKHEW.
Coenunute y3ibl S50
u 47, 51 nu 46, 52 n

49,53 1 48. Ykaxurte
JKECTKOCTh  CBSI3€H
MEXIy KOJIOHHAaMH -
cedeHue u3 2-yX "
JKECTKOCT CTEPXHEBBIX INEMEHTOB it bd
paBHOHOHqubIX Dﬁmweuam:e Mpopnnn
VTOJIKOB,  Mpoduib . L s =
75X75X6 Moz yrpyrocTn FEOTO00 et t Lo
06 st Bec 770 A g
e B L itos 5
PECWAPEHAA 1.2e-005 c L LGB0 L4
i
L 1636
Cocrasroe cevene t @
L Lo
o ) 4N 3] 0] X IT L
L L7ee7
L L7xs
L 70 -
Howiep Tma Hosan XapakTeprcTiki
Tpodpuns 4 ﬁ] ﬁ EEETIET XBCTKOCTE GeuEHMA
L‘ L656 ‘2 EI i
& 0K | X Omena | & Crpaexa
Haxxmute kHONKY
«/pobnenue
CTEpXKHEU B TOYKE
[IEPECCUCHUS».
A
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[Tpomomxkenue TadauIsl 1

Dran | Anropurm [Mopsanok BhINOJIHEHHE 331491 B IIPOrPAMMHOM KOMILIEKCE
BBITIOJTHEHHUS MOJICITH
1 2 3 4
I/IHCTPYMCHTaHBHa}I 15 17 19 21 23 25 27 29 k)l 33 35 3
MaHelb - 8 86 ]

«Bmzyanuzauusy  =>
«CeucHue
IUIOCKOCTBIO  X0Z».
Brinenure 0001
y3€Jl Ha CpEeIHEHN paMme.
Haxxmure 3aknanky
«OIEMEHTBI =>
«JlobaBneHue
CTEpKHEW». YKaxure
J)KECTKOCTb CBs3EH
MEXIy KOJIOHHAMHU -
ceyeHue U3  2-yX
PaBHOIOJIOYHBIX
YIOJIKOB, npopuib
75x75x6. CoemuHure
ToukH 46 u 48.
Haxxmure Briagky
«DIIEMEHTBI =>
«Pa30uBKa CTEpKH»
=> «Ha N paBHBIX

Y4aCTKOBY, N=2,
TIOMETHTE HOBBIM
CTEP>KEHb.

BrimomauTte
YIaKOBKY.

70

69

CBsa3u B cpeaHen
pame.

Haxxmute 3aknaaky
«¥Y3me» => «BBox
JIOTIOTHUTEIBHBIX
Y37I0B MEXKTY y31aMuy
=> «Ha N paBHBIX
ydacTkoB», N=5 =>
oTMeTbTe y3ibl 50 u
56, OK. mnomerbTe
y31e1 52 u 56, OK.

19 20

21

22 23 24 25 26 27

28

17

46

50

a7

58

59

Bun cpeaneit pamel.

60

64
63

62

61
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[Tpogomxenne TadauIsl 1

Dtan | Anroputm ITopsnox Beinonnenue 3a1a4u B IpOrpaMMHOM KOMIUIEKCE

BBITIOJTHCHHS MOJCITH
1 2 3 4
Ha)KMI/ITe BKHaﬂKy 17 18 19 20 pal 22 23 24 25 26 21 28 30

«Y3IIBI» => «BBox 4 % 4
JIOTIOJIHUTEIBHBIX y3JI0B ke o . o
Mexy y3inamm» => «Ha 5 : : 5
N paBHBIX YYacTKOBY, E -

N=3 => oTmeTbTe Y3115l
59 u 46, OK. IlomeTbTE

y31e1 63 u 48, OK. e &
50 52
|::|16 |::|29
Ha)KMI/ITC 3a}(_]]a/j[}(y 17 18 19 20 21 22 23 24 25 26 27 28 30
«DTIEMEHTBI => 4 56 4
«Io0aBIIeHUE \.ss - - ga/
CTEPIKHEW»,  COe-IAHUTE \_55 . . y/
y31b1 50 u 65, 65 u 56, E E
65 u 46, 52 u 67, 67 n
56, 67 u 48. B
Haxwmure 3akmanky 57 5
«YnpaBieHue» => ' '
«YTIaKOBKa TaHHBIX) ! .
CoxpaHHUTE MPOEKT. il &’
Haxxvute Ha maHenu
«PuUIBTPHI
OTOOpaXKEHHS» HKOHKY
«Y naneHue JIMHUH

HEBUJIUMOTO KOHTYDay.
Hactpoiite o6bpemHOE

OoTOOpakeHHE
CTEPIKHEBBIX
DJIEMEHTOB.
Bruazika o W “TL( F 4 gaa /x/ A EE
(R S L I A5 7 I CHCTEM! KOOPAHHET Bee '
=> © Otk X2 npoxaguT of yana 1 K yany 2 8
«Ha3nauenue» e T e T B oo ottt Lt bt Lt
«Y cTaHOBKa-y1aJICHHUE Ml Al 2L S E
Ay [0 Ay [0 ’ .
JKECTKUX BCTAaBOK» => “ N
((HOHHHMI/ITG)) B ofweii cucTene koopauHar
TIPHPALLIEHHA 0T Y31 K FUEKOR 4acTH
BTOPOCTEIIEHHBIE ey
A [0 A [0
0aJyiku, 3a/1aB BEJIIMYUHBI A o o
AznnAz.
Bre paskiepsl SAAAOTEAE M
3BMEHTE U NPOAOAKHTE ZEMEHUTE M BEIATI & Ok K Omens | @ Crpaska
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ITponomxkenue Tabaubl 1

DTan | Anroputm [Topsiaox Brinonnenue 3aga4u B IpOrpaMMHOM KOMILIEKCE
BBIIIOJTHEHUST MOJIENIU
1 2 3 4
7 VYcranosure | OKOHYATEIBHBIN BUJL
KOOPJIMHAIIM{ PACUETHON CXEMBI
HHEBIE OCH.

Ha pucynke 2.1 nmokazana pacdyeTHas cxeMa 0alOqHOM KJIETKH.

Pucynok 2.1 — PacueTHast cxema 0ajI0qHOM KIICTKA

13



[Tocne dopmupoBaHUs pacueTHONM MOACIH TEPEeXOoauM K (OPMHPOBAHUIO
3arpyKeHUM.

b) 3arpy:keHue cxeMbl

1) Cobcmeennblii 6ec

Jo6asnsiem Harpy3ky «CoOCTBEeHHBIN Bec», KoadunreHT HaaexHocTH 1,05.

Haoicmume exnaoky «3azpyacenusy, 006aebme coOCmEeHHblL 8eC, YCMAHO8UMe
Koaghuyuenm naoexcnocmu y = 1,05.

Axmueupytime KHONKy «Pacnpedenennvie HACPY3KU» HA UHCMPYMEHMATbHOU
nanenu « Purbmpuvl OmooOpadtceHus».

Hasiemume  xknonky «Coxpanumv/00basums  3acpysicenuey, 3aoatme UMs
3aepyscenuss - «COOCMBEHHbIN 6eC», «8eC MEeMANIUYecKUX KOHCMPYKYULLY,
yemanosume kod3gguyuenm nadexcrnocmu y = 1,05, OK.

[TpunoxeHHas Harpy3Ka nmoka3aHa Ha pUCyHKe 2.2.

Pucynok 2.2 — [IpunoxxeHHas Harpy3ka — cOOCTBEHHBII Bec

14



2) Ilocmoannan nazpysxa

MHTEeHCUBHOCTh pAcUYeTHOW HATrpy3KH JIsi CpEIHEW BTOPOCTEICHHOW OalKu
COCTaBUT:
28,83 kH/m? - 1,0 M - 1,05 = 30,27 kH/m.

Jns kpaiiHeil BTOpOCTeNeHHOM OaJIKu:
28,83 kH/M? - 0,5 ™ - 1,05 = 15,14 xH/m.

«Haepysxu na cmepocnuy => «Pacnpedenennas unaecpyska no Zy». Beeoume
3HaueHue Hazpy3Ku, 3a0atime Hazpy3Ky Ha COOMBEMCMEYIOuUe CIMEPHCHU.

Hasxcmume  xknonky «Coxpanums/0obasums  3azpysicenHuey, 3aoatime UMs
3aepydicenus - «NOCMOAHHASY, MUN 3A2PYHCEHU — «NOCMOAHHAAY, 8UO HASPY3KU -
«8ec Memaniuyeckux KOHCMPYKYULy, ycmawnogume Kodgguyuenm HaoedxdcHocmu
y=1,05.

[TpunoxeHHas Harpy3Ka MoKa3aHa Ha pUCYHKeE 2.3.

E
d

@/““‘@'

Pucynok 2.3 — [IpunoxeHHast HOCTOSIHHAS Harpy3Ka Ha BTOPOCTENIEHHbIE OallKu
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3) Kpamkoepemennaa nazpyska

NHTEHCHUBHOCTh pACUYETHOM KPATKOBPEMEHHOM HArpy3kKu Uil CpEIHEHN
BTOPOCTEIIEHHON OAJIKM COCTABHT
Opacu- = 20 kH/M? - 1 M - 1,2 =24 xH/m.

Jns kpaifHeil BTOpOCTeNeHHON OalKu
Opaca- = 20 kH/™M? - 0,5 M - 1,2 = 12 kH/m.

«Haepysxu na cmepocnuy => «Pacnpedenennas naepyska no Zy». Beeoume
3HaueHue Hazpy3KuU, 3a0atime Hazpy3Ky Ha cOOMEEMCmeayouue CImepICHuU.

Haosxcemume xnonxy «Coxpanums/0o0asums 3azpysiceHue», UMs 3a2PYHCeHUs
«BPEMEHHAS», MUN 3A2PYHCEHUSL - KKPAMKOBPEMEHHAA», U0 HAZPY3KU - «8eC Ji00ell U
DEMOHMHBIX MAmepuanos 6 30He OOCIYICUBAHUA», YCMaHosume Kodduyuenm
Haoedxcnocmu y = 1,2. OK.

[IponoskeHHast Harpy3Ka rMmokasaHa Ha pucyHke 2.4.

]

d

N

®/““®

Pucynok 2.4 — BpeMeHHas Harpy3Kka Ha BTOPOCTEIIEHHbIE OaJIKU
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C) BroinoJiHeHHe JIUHEHOT0 pacyera

3amanne pacyeTHBIX CEUCHHM 0aJIoK.

YToObl BBINOJHUTH KOHCTPYMPOBAaHHWE M3ruOAeMoro »sjaeMeHTa Tpedyercs
BBIYMCJICHUE YCUJINHN B TpeX U O0Jiee CeUeHUsIX.

Ha3znauaeM KoJM4eCcTBO CEUCHUI —H.

Buvloenume na cxeme enasmvie u 6mopocmenennvie OAIKU.

Bxnaoka «Mentoy => «Haznauenus» => «Haznauenue 0onoiHumenbHulx mouex
BLIYUCICHUS YCUNUL/HANPANMCEHULL) => HA3HAYbMe Koauuecmeao cevenull —d => OK.

Buvinonnume « Ixcnpecc KoHmpoib paciemuou cxemsly (6K1a0Kka « Ynpasnenuey).

Ecnu  owubku ne o6OHapysceHbl, 6vixooume 6 «llepeso npoexmay =>
«CneyuanvHule ucxoonvle Oanuviey == « Komounayus 3a2pyiceHuiiy.

Coznmaém onny komOnHanuio: «CobcTBeHHBIN Bec» + «[locTostHHAs Harpy3ka» +
«KpaTkoBpemMeHHas1 HArpy3Ka.

¥ KorbMHa LMK 3anpyHE HHH a

SarpykeHuaF orGHHaLLIW K.oos P MEHT

1 | coSCTEEHHEIN BEC 1
2 | MoCToAHHaA 1 7 YoaneHue KomEuHALMM
3 | BpemeHHaA 1

+ HoEaA komduHaLMA
F= 3arpysure vs adna

B Cowparume & patin
K.oMEHHaWMK SarpyseHHi

F.OrS1HHEWMI SarpUsHEHME Hazeatme

3 W e g B

He yuuTEIBETE
L

7<  YaaneHue gaHHb korMHHauWK B PCY & 0K x OTrieHa @ Cnpaeka

Buvixooume 6 «/lepeeo npoexmay => «CneyuanvHbvle UCXOOHblIE OAHHbIE) ==
«Pacuemnvie couemanusa ycunuii u nepemewjeHun ».

Buvibepume neobxooumvie munel Hacpy3ok, Oeakmusupyume «Kombunayuio
3a2PYAHCEHUU ).

Buvixooume 6 «/lepeeo npoexmay. 3aodatime «lnasHvle u 3K6UBANEHMHbLE
HANPAICEHUSY, OCMAGbIME OAHHbIE NO YMOJIUAHUIO.

BrinosiHsieM JIMHEWHBIN pacyer.

Ilposepome npasunvHocms pacuema, Haauyue BO3IMONCHLIX OUWUOOK U
npeoynpedHcOeHuUll.

[IpOTOKOJI IMHEWHOTO pacyeTa NPUBEIEH HUKE.

Pacuer BbINOJIHEH NMPaBWIHHO, OMIMOKH U MPEIYIPEKICHUS OTCYTCTBYIOT.
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d) AHaJu3 pe3yJbTaTOB pacyera

[Tpoananu3upyeM SMIIOPBI YCUITHH B 2JIEMEHTAaX OAIOYHON KIICTKH.
Ha pucynkax 2.5 — 2.7 mokaszaHsl 2MIOpbl YCHIMKA CO 3HAYCHUSAMHU JJisi Oamok
MEPEKPBITHUS.

Pucynok 2.6 — banku nepexpbitus. Ontopsl ycunuii My
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Pucynok 2.7 — banku HeperLITI/m.Qn}opH yeunuii M;

Ha pucynkax 2.8 — 2.10 nmoka3aHbl 31IOpbI YCUIIUH CO 3HAYEHUSIMU TSI KOJIOHH.

[
=l
oo
(3]
[y_]
A3
[
[+=]
|5 R 1 = @t
——= | cD —
Bl |8 :
I~
““—E.£
B |8
g 8

/
-2864,71
7
36/87
/

as!&

-zaafﬁ
X
3687

$°

-1135,68

ok

113468
/

|

&

Pucynok 2.8 — Dmropsl ycrmii N. KosmoHHBI
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-0,94

-0,93

Pucynok 2.9 — DOmiopsl yeunuii My. Kononub
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-56,48

-0,7

49,44

Pucynok 2.10 — Dnropsl yeunuit M. KononHsl
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e) IHon0op ceyeHnmii 31eMeHTOB 0AT0YHON KIETKH

[Ipon3BOUM MPOBEPKY SJIEMEHTOB OaJ04YHOM KJIETKH IO MEPBOM W BTOPOM
rpyImam npeaesibHbIX COCTOSTHUM.

a. U3 Oepesa npoexma 3aiidume 60 6xk1adKy «Pezyromamovly =>
«I pagpuueckuti ananuszy.

3aiioume 6o exnaoxy «Cmanvy => evibepume «B600 OanHbixX)» 5 =
gvibepume «Ycmanoska napamempogy. B omkpuleuiemcs O0uano2080M OKHe
evloepume «Mapxa cmanuy - C255. OcmanvHoe ocmagvme no ymoadaruio. Hasxicmume

«OK».

[] r |

X NlaparseTpbIl HAaCTPOHKH ul a
& 0K

x OTrmena
Q Cnpaeka

‘f;: K. pepUUpeHT yonoeMia patotel |1

MpenenbHEIE FUGKOCT I

C#aTele 3 NerEHTE 180
[A]

PacTaHyTee anemeHTel 300

rf
Pucynox 2.11 — [TapameTpsl HaCTPONKH

[TpenenbHBIe THOKOCTH 3JIEMEHTOB ompeeisieM coryiacHo (tadmumbl 30,31[1]).
J171s1 KoJoHHBI THOKOCTH Ha3HauaeM paBHoi 180, ayist 6amok — 400.

b.  Ja pacuema moxcno 3adasame KAK HENOCPeOCMEEHHO OMOENbHbLE
KOHCMPYKMUGHbIE dNeMEHMbl, MAK U 2PYNNbL DIeMEeHMOo8 ¢ 0OUHAKOBbIM NPOGhUIeM.

Haoxxcmume 6o exnaoke «Cmanvy knonky «Beod danmvixy => «Haznauenue
2PYynn KOHCMPYKMUBHLIX dNleMeHmos». B omkpwisuiemcs okHe HeoOX00umo esecmu
K03 puyuenmsl pacuemuori ONUHbl, NPeOesbHyI0 SUOKOCb U KO duyuenm yciouil
pabomwvli. Ommemvme enaguvle Oanku. OK. 3adaiime ums epynnvi, napamempol
epynnol (pucynok 1).

Koagpuyuenmor pacuemmnoii Onunvl ycmaHasmusaomes 8 MeCmHou cucmeme
koopournam. Kosgguyuenm 6 niocxkocmu XoY (u3 niockocmu 6anxu) uysicen OJis
pacuema ycmoudugocmu niockou ghopml useuba, on onpedensemcs coenacto [1] (n.
9.4.2). Jlna eco pacuema HYHCHO pazoeiumv pacCmosHue MmedxHcoy moYKamu
3aKpenienus U3 nI0CKOCMU Ha OUHY KOHCMPYKMUBHO20 deMeHMA.

Hasnagaem rpymimy — riaBHbIe Oanku. BBeneHHBIC MapaMeTphl MOKa3aHbl Ha
pucynke 2.12.
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AnerenTe

Ceuerue

Crane

Cr| 2%

() PacueTHas anuHa
B nnockooru¥0Z, 1

B nnockocTi ¥,0%, 0.083333

MNOCKOCTH HEMHGE [NPW HYNEBOM SH.
WENANBZYETCA AAHHE 3 NEMEHT )

F.oahplilHeHT HagerHoCTI No

OTBETCTEEHHOCTH 0,

Wma rpunniel 3 nemeHTas
CAMCOK KOHEYHBIK 3 NEBMEHT OB
Crucox rpunn

THN KOHCTPYKTHEHOEA TPYNE!

X I PRI B! KOHCTPYKTHEHBIX 318 e HTOR J1A' POEE PHH e U8 HHK

() Kita POULMEHT PACHSTHOM AHHEI

PaccToaHue Memay ToHKkaMW PAcKPENASHHA 13

]
T 3aMeHMTE cedeHue
[x]
K.oapepuupeHT ycnosmi
A 11
pafioTel
MpenenkHsle rHEkocTH
CtaThie anemeHTE! 400
[Al
PacTaHyThie 3 neMeHTl 400
a1 M
[JHeynpyran patiora cevermn He aonyckasTea
B [v|
OTHOCHTEABHEI
M &K CHMaNEHD A0NYCTIMblE ABCONKTHEIE
BEQTWKA/IHEIR NEPEMELEHAT
kil ™
L1 | OT BCEX HArpysoK. 0,01 [v] 7.e004 [v]
1 | o epemerto narpyaox | 0.01 [v] 7e004 [+
T AAEHEIE GaAKM ¥ Ynawme

& l"] JE5) ==, Komposare
FAasHple GankK lv] &  Crpaeca
AnereHT oflWero Buaa [v] x Boniog

\

[ fonoanurensras rpyina

Pucynok 2.12 — Haznauenwue rpynmsl — «[ 1aBHbIE Oankm»

Haoicmume knonky «/[obasums Ho8Y10» => «BbIx00».

AHaJIOTUYHO Ha3Ha4YaeM Ipynny «BropocTerneHHbIe OaTKmy.

Koaddunment B mnockoctu XoZ 6yner pased 1,0; koaduimeHT B mIocKOCTH
XoY Oyzet pasen 0 (BBogum 3HayeHue 0.01), T.k. 6aJiku 1o Bcel AJIMHE paCKPETICHBI
HacTWIOM. BBeieHHBIE MTapamMeTphbl TOKa3aHbl HA pUCYHKe 2.13.

S T Py KOHCTPYRTHEHDIX -

WMA Mpynmiel 3 AemerTos
CAMCOK KOHEYHbIX 3 NEMEHTOE
Crucok rpyn

THN KOHCTPYKTHEHOM TPYNME!

EEHIOE 1A PUBE PRHICEYE HHH

AnemeHTe
]
Cevetie I 3aMEHMTE CNEHME
Crans
Cr 0% [+]
(5) Ko ebuMENT pacHeTHOM AkHe!
(O PacyeTHad AnkHa Y, | Koodmuuuent yonosui 11
'€ | pafioTbl 2
B nnookoo %02, [1
o MpenentHsIe FHBkoCTI
B nnockocmi %0, |
T [3]| Dremomonsmerme: 400
PactanyTbie anemeHTe! 400
PaccroaHWe Mexay TOUKENA PACKPENNBHUA E
NAGCKOCTH M3THGE [MPM HUNSEOM SHAYEHHM 0 i
HENOABSYETCH 4/IHA 3 NeMeHTa]
[CIHeynpyras patiora cevetiA He gonyckasTes
F.oahHUMEHT HagemHOCTH no
oresrCTBSHWoCTH 0% [v]
OTHOGUTE AbHE!
M aKEHMANEHD A0NYCTHIBIE P ABConTHsle
BERTHEANEHBIE MEPEMEWEHIA
kL ™
1 or Boex Harpysok [ilij} [w 7e004 v
L1 | or epemenmers arpyack | 0.01 [w] 7ednd v
¥ Ynamms

3564 lv] 5] == KonWpoeare
ETOpOCTENEHHbIE EankU [+] & Crpsexa
AnemenT ofuero BuLa ] X Bowon

[ fonoamurensHsa rpunna

Pucynok 2.13 — Hasnadenue rpynmsl — « BropocTeneHHbIe OanKimy
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Haznauaem rpynmy «KononHbl». BBeneHHble mapaMeTpbl MOKa3aHbl Ha
pucyske 2.14.

o PYNNBROHCTPYRTHEHBIX SAEHE HTOE TIA TPOREPEH CEYUe HHH o m

ANEMEHTE]
|

CeueHie 1 3AMEHUTE CEMEHMHE

Crans
Cr | | Ce55 >

(3 Ko HUHEHT pacieTHOM AAMHE!
O PacyeTHan 4nuHa ‘Y Ko peppueHT yonoswii 11
C | padoTel

B nnocrkocty 24,02, 1
1 MpegentHels rHbkocTH
B nnocrocti =, 0Y.

o CitaTbie 3 NemeHTbl 180 -60a

[A]
PacTaHyTEIE 3 NemeHTE 300

PACCTOAMME MEsKAY TONKAMW PACKPEMNEHHA M3
MAOCKOCTH MSMUGa [N HYNEEOM SHAYEHUMA o} "
WCNOALEYSTCA AAHHE 3 NE8MEHT 3]
g & J [THeynpyran patiora cedetkA He AomuckasTca

Ko rpauiieHT HaneskHocTI No
Pl a0 095 -
OTEETCTEEHHOCTH =l

OTHOCHTENEHEI
MaKkcKMansHo AonYeTHMEe & ASCONTHBIE

BEQTHK ANEHBIE NEPEMELEHHS:
kL M

L] | OT BCex HarpysokK 0.0 || 7.e004 |

] | oT BpereHHel: Harpyzok, | 0,07 || 7.e004 |

Wra rpynnel 3 nemeHTos KOAOHHE ¥ Hosmms

= Komuposare

)]

CrMCoK KOHEUHEIX 3 NEMEHTOE 128576 ~

Crwicok rpynn KOACHHE! ~ 5} Cnpaeka

THIN KOHGTDYKTHEHEH YL 3 nemeHT oflwera Ela v K Bewon

[] AonaaHume abnas rpynna

Pucynok 2.14 — Ha3nauenue rpymnmns! «KogoHHBD

[TockonbKy cedeHue cBsi3eit ObLIO 3a/1aH0 U3 yCIOBUS 0OecrieueHus: TpeOoBaHUI
0 MPeIeTLHON THOKOCTH, OJI00P CEYCHHMS CBS3EH 1O KOJJOHHAM HE MPOBOJIAM.

C. 3auoume 6o 6xnaoky «Cmanvy => gvibepume «Pe3ynibmamul no cmanuy
=> Buinoanume pacuem (kHonka «Pacuemy)
d.  Haoxcmume 60 exnadke  «Pezynbmamvr  no cmaiuy  KHONKY

«Omobpadicenue pe3yrbmamos nposepku Ha cxeme». Ha cxeme omobpazamcs

yeemoesle pesylomamsl paciema.
3enenvim yeemom noKAaA3arvl JIJ1eMEHmbl, Komopbovle ydoeﬂemeopﬂiom 6cem

npogepkam, KpacHelM — Komopwle «He npoxooamy. Haoxcas «Oyugpposka
U30NONE/U0TUHULLY MONCHO YEUOEemMb KO uyuenmbl UCNOIb308AHUS CeYEHULL.
Ecnu  evibpamv  koncmpykmueHvlll d1emenm U Haxcamv «Bvibopounas
BU3YAIUIAYUSL PE3YTILINAMOBY, MOICHO YBUOEmb OUAzpaAMMY PaKkmopos no Kaxcoou u3
npoBepoK.
L[BeTOBBIE pe3ynbTaThl pacyeTa Ha3HAYECHHBIX CEYEHUH 3JIEMEHTOB 0aJO4yHOMN
KJIETKH MPEJCTaBIEHbI HA pUCYHKE 2.15.
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Pucynok 2.15 — Busyanuszanus pe3yabTaToB SKCIIEPTU3bI HA CXEMe

MOo>kHO clienaTh BBIBOJI, YTO BTOPOCTETICHHBIC OANTKK U TJIaBHAs CpeHss OaiKa
HE COOTBETCTBYIOT TPEOOBaHUSM pacyeTa Mo NepBOMY MPEACIbLHOMY COCTOSHUIO.
Heo6xoaumo BBITIOTHATH MTOJ00P CEYCHU SJIEMEHTOB OATOUHON KIIETKH.

e.  Ilposooum «lloobop ceuenuti», HaMCUMAsi HA COOMBEMCMBYIOULYIO
KHONKY.

& PezyibTarol noabopa Ceue HAK g
MporsseaeH Bbifiop Hassarne pymnsl 00100 LA EFELEh:] PesynkTaT noafiopa
naafiopa 3MEMEHTOR 3KEMEPTHIL!
Mpynna 450 % 1362 450 % 1382 MoAfiop NPOMSBECTH He
] O yrinrcaum -

vaanoce
rnaEHels fiankk

Fpynna feytasp Aeyrazp vopwanroii [
o Fopmaneeii (B) o (B) no MOCT 26020-83 Z
0 O P ——— v FOCT 26020-83 3561 () no [OCT 26020-83
Gankm
Fpynna 400 % 424 400 % 424 Noafiop nponzeecTh He
O O YHHHK AL - vasnoce
KonanHb!

[(IEwifiop

oK * omera | & Cpamca

Pucynok 2.16 — Iloxbop ceuennit

[TogOop cedenmit B mporpamme JjIsi COCTaBHBIX DJEMEHTOB HEBO3MOKEH.
[ToaToMy mom0Op ceueHuil TIIaBHBIX OATIOK U KOJOHH OyJeM MpPOW3BOJUTH, MEHSS
pa3Mephl AJIEMEHTOB HAYAJIIbHOM PACYETHOU MOJEIIH.

Hasxcmume mouky «Boioopy => «3amenums srcecmkocmu dnemenmosy => OK.
IIpoussooume pacuem.
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Jna 3amenvl drcecmrxocmeri COCMABHLIX 2NeMEHMO8 vliloume 6 «/lepego
NpoeKmay, 8 pacuemHou cxeme USMEHUme HCeCMmKOCMU eMEeHmMOos8 U 3anycmume
pacuem 3aH080.

Ilomom cHosa 3anycmume pacuem u oOeiaiime 3mo 00 mex NOp, HOKA
n000OpaHHble cevenus He Nepecmanym MeHImbcs (npoyecc umepayutl Coulencs).

Cruwxom Oonvwiol 3anac NpoYHocmu makdxce He oonycmum. Haoo
CMpeMumvcsi K momy, ymoownl kodgguyuenm ucnonvzosanus owin paser (,8-0,9.

Ilocne noobopa ceuenuil 8b18600UM 68 OMUem GU3VATUZAYUIO PE3VIbINAMOE HA
cxeme ¢ YKA3aHHbIMU KPUMUYECKUMU (PAKMOPAMU.

B pesynaprare mombopa cedeHH SJIEMEHTOB OajJOYHOM KIIETKH Oblia
MIPOU3BEICHA IKCIIEPTU3a, KPUTUUECKUN (DAKTOp HE TPEBHINIACT 3HaUEHUE 1.
Busyanuzaius pe3yiabTaToOB SKCIIEPTU3bI HA CXEME MT0Ka3aHa Ha pucyHke 2.17.

&, PesynbTathl skcnepTussl 2

—— . o
== q’% o/ &

= i~
S f
7 K] = ¥ Q;'? ‘g" @
@ ﬂgﬂ? of of ¥ o
K pUTHYeCcKMWi dakTop Kmax ;. 2T 4 08?0.95[] & Q‘b
[ 0.2/0.98 [ — &/ SR A 9899859508?
7 A HA & Ny S Ay o £.74 455 4
.
f214 S/ & A 2
IR0 Y S 8
= = Y
M;Mi e

0,

Wrana
PparteHTa la

3akpems d%k]

Pucynok 2.17 — Busyanuzauus pe3ysbTaTOB SKCIEPTH3bI HA CXEMe

f) BbIBO pe3yJibTaTOB pacyera, COCTABJIEHHE OTYETA
B pesynbTate pacuera u mMpOM3BEACHHOTO MOA00pa CeUeHUi ObLIN MO00paHbI

CEYCHMS DIIEMEHTOB OAIOYHOMN KJIETKH. VX ®KECTKOCTHBIC XapaKTePUCTUKY TIPUBEICHBI
B Ta0JIuIIEe, BEIBEICHHOE B pa3jene «/oKkyMeHTupoBaHue.
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XecTtkocTn
EouHuupbl nsmepenmns: m, mm, kH
TonwuHa nnacTvH npeacTaBneHa B eAnHULax N3MepPEHUS NIMHENHbIX pa3MepoB.

XecTtkocTun
Tun XKecTkocTb 3Ha4veHune
»KecTKoCTb CTEePXKHEBBIX ANIEMEHTOB (NapaMeTpnyecKoe onMcaHue) 400
BbIYMCIT. )KECTKOCTH. XapakT.: EF=2636928.317 EIY=92739.0155 20@z, A 200
ElZ=26372.8024 GKR=40.2389491 GFY=454248.734 GFZ=811362.581 3+
— |pa3smepsbl aapa ceveHus: y1=.050006 y2=.050006 z1=0.16589 z2=0.16589 N S
% Moaynb ynpyroctn: E=206010000 N
I  |koadppuumeHT MNyaccoHa: nu=0.3
8 NNOTHOCTL: ro=77.008499
O |meyTaBp: b=8.  h=424. b1=400. h1=12. g
b2=400. h2=12.
YKeCTKOCTb CTepXKHEBBIX 3NEMEHTOB (NapamMeTpuyeckoe onmcaHme) 450
BbIYMCIT. KECTKOCTH. XapakT. : EF=5747679.596 EIY=1806308.66 z, A
ElZ=50083.6157 GKR=127.411227 GFY=1371543.28 GFZ=1768516.78 3 =
< pa3mepbl aapa ceyveHnd : y1=.038727 y2=.038727 z1=0.4548 z2=0.4548 — —
=  |vomynb ynpyroct : E=206010000 3
E koadppuumeHT MyaccoHa : nu=0.3 'S
W [nnotHocTb : r0=77.008499 A@(?'
3 |aByTasp: b=10. h=1382. b1=450. h1=16. é‘ 7
% b2=450. h2=16. . Q .
é 450
-
YKeCTKOCTb CTEePXKHEBBIX 3N1EMEHTOB (COPTAMEHT)
W  |BblYUCH. XXECTKOCTH. xapakT. : EF=1020367.56 EIY=20724.608
% ElZ=1091.02903 GKR=7.06958439 GFY=234088.118 GFZ=313959.253
I |pasmepsbl aapa ceveHus : y1=.013796 y2=.013796 z1=0.1174 z2=0.1174
',":J § mogynbe ynpyroctn  : E=206010016
',1_-1 5 |koacbdpuumneHT lNyaccona : nu=0.3
(8] 5 MOTHOCTb : ro=77.008499
8 COPTAMEHT : dpaiin "RUSSIAN" wndp - "p_norm_b", Homep cTpokn 17
8 umst  : "MMonHbin katanor npocunen FOCT.."
m |pasgen :"[sytaep HopmanbHbii (B) no FTOCT 26020-83 "
npocuns : "3561"
YKeCTKOCTb CTEPXKHEBBIX 3N1EMEHTOB (COCTaBHOE 13 COPTaMeHTa)
BbIYNCII. XXECTKOCTH. XapakT. : EF=361753.5846 EIY=191.877727
ElZ=410.79649 GKR=1.62520995 GFY=71311.1621 GFZ=71311.1621
pa3mepsbl 9apa ceveHus : y1=.014374 y2=.014374 z1=.025748 z2=.00975
S |mogynsb ynpyroctu @ E=206010016
‘E KoahduumeHT lNyaccoHa : nu=0.3
8 MMOTHOCTb : r0=77.008499
COPTAMEHT : dpaiin "RUSSIAN" wndp - "ce_equal”, Homep cTpoku 1
umst  : "lMonHbin katanor npocunen FOCT.."
pasgen : "Yronok pasHonosno4Hbin no FOCT 8509-93"
npocuneb : "L75x6"coegnHeHMEe YronkoB OSIMHHBIMKU Nofkamn 8

U3 oepesa npoexma 3atioume 6 «I pagpuueckuui ananuzy => Jlegpopmayuu =>

omobpadiceHue 0eqhOpMUPOBAHHOU CXeMbl =>> 8bl800 3HAUEHUL nepemMeujeHull 8 y3iax.
Onpeoensiem nepemewjeHue HUICHE20 YEHMPATbHO20 V3ld
8mMopocmeneHublX OAN0K, CPABHUBAEM UX 3HAUEHUs. C NPEOeIbHO OONYCIMUMbIM.
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Ha pucynkax 2.18, 2.19 mnoxkazana nedopMHpOBaHHAs cXxeMa M 3HAYCHUS
NIEPEMEILECHNN B y3J1aX CTEPKHEBON MOJCIIH.
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CornacHo [2], nmpeneipHO TOMyCTUMOE 3HAYCHHE TPOruoa JIIs OAJIKH MPOJIETOM
12 m coctaBut 12000/250 = 48 mm. MakcuManbHOE TIEPEMEIICHUE y3JI0B TJIABHOM
6anku coctaBuiio 28,39 MM, 4TO MEHbIIIE IPEEIBHO TOMYCTUMOTO 3HAUCHHUS.

Takum oOpa3oM, »dIeMEHTHI 0ajJOYHON KIETKM pPACCUMTaHBl B COCTaBe
IIPOCTPAHCTBEHHON pacyeTHOW MOJAEIM TIO0 JBYM TMPEACIbHBIM COCTOSHHUSIM.
[TonoOpaHbI KECTKOCTHBIC XapaKTEPUCTUKH FJICMEHTOB 0aJTOYHOMN KIICTKH.
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[Ipunoxenne A
Hcexoanbie 1aHHbIE 11 BBINOJHEHUS KYPCOBOIO IPOEKTA

Tabmuua A.1 — McxonHble JaHHbBIE JJ1 BBIIIOJHEHHS KypcOBOM paboThl, 1 yacTh

pen- Hocaeansas uudppa wmudpa
nocJes- 1 2 | 3 4 [ s | e | 7 | 8 | 9 | o0
Hitst HopmaTuBHasi HATpy3Ka:
I:l?:lbq? aa NOCTOSIHHASI/ KPATKOBPEMEHHAsA, T/M?
P 7002 1,0/0,15/1,1/0,2 [1,2/0,21 [1,3/0,15 | 1,5/0,2 | 1,4/0,22 [1,1/0,16 [1,4/0,23 | 1,6/0,22
I'naBHble O0aaKu:
nosica / CTeHKa, MM
1 440x14 [460x16 H60x16 | 420x12 | 460x16 |420x12 [350x12 |450x16 |350x12 | 450x16
1320x8 |1360x8 |400x10 | 1300x8 | 1400x10 |1300x8 [1250x8 |1380x10 [1380x10 | 1400x10
2 460x16 [400x14 A20x12 | 450x16 | 420x12 |450x16 [450x16 |420x14 |450x16 | 350x12
1360x8 |1300x8 [1300x8 |1400x10 | 1300x8 [1400x10 (1380x10 | 1300x8 [1380x10 | 1250x8&
3 400x14 [460x16 A450x16 | 350x12 | 450x16 |350x12 [440x14 |460x16 |420x14 | 450x16
1300x8 [1400x10 |400x10 |1380x10 | 1400x10 [1380x10 [1320x8 | 1360x8 |1300x8 | 1380x10
4 460x16 [420x12 B50x12 | 450x16 350x12 |450x16 [460x16 |400x14 |460x16 | 420x14
1400x10|1300x8 [1250x8 [1380x10 | 1250x8 [1380x10 |1360x8 |1300x8 |1360x8 1300x8
5 420x12 [450x16 A50x16 | 420x14 | 450x16 |420x14 [400x14 |460x16 |400x14 | 440x14
1300x8 [1400x10 |380x10 | 1300x8 | 1380x10 |1300x8 [1300x8 [1400x10 | 1300x8 1320x8
6 450x16 |350x12 @40x14 | 460x16 | 420x14 |440x14 (450x16 |350x12 |[460x16 |460x16
1400x10[1380x10 [1320x8 | 1360x8 1300x8 |1320x8 [1400x10 |[1380x10 | 1360x8 [1400x10
7 350x12 |450x16 #60x16 | 400x14 | 440x14 [420x12 |350x12 [450x16 |400x14 |420x12
1250x8 [1380x10 [1360x8 | 1300x8 1320x8 |1300x8 |[1250x8 [1380x10 | 1300x8 | 1300x8
8 450x16 [420x14 H00x14 | 460x16 | 440x14 |460x16 [(460x16 |420x12 [460x16 |450x16
1380x10|1300x8 [1300x8 |1400x10 | 1320x8 |[1360x8 [1400x10 |1300x8 [1400x10 |1400x10
9 420x14 (440x14 B50x16 | 350x12 | 460x16 |400x14 (420x12 |450x16 [420x12 |350x12
1300x8 |1320x8 |400x10 |1380x10 | 1360x8 |1300x8 [1300x8 [1400x10 | 1300x8 |1250x8
0 440x14 (420x12 B50x12 | 450x16 | 400x14 |460x16 [450x16 |350x12 [450x16 |450x16
1320x8 |1300x8 [1250x8 |1380x10 | 1300x8 [1400x10 [1400x10 [1380x10 {1400x10 [1380x10
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Tabnuma A.2 — VcxoHbIe TaHHBIE 1)1 BHITIOJTHEHHS KypCOBOM pabOThI, 2 4acTh

Hocaennss uudppa mmudpa

Mper- | 1 2 3 | 4 | 5 | & | 7 | 8 9 0
nocJies Bajiku HacTHIa
HASA
uadpa | 3061 | 3551 | 2662 | 26B1 | 2361 | 30B1 | 3551 | 2662 | 2651 | 23Bl
mudpa KoJionnb1
nosica / CTeHKa, MM
1 380x12 | 360x12 | 400x12 [300x12 370x12 360x12 [400x12 360x12 | 380x12 |360x12
380x8 | 360x8 | 400x8 [/300x8 |400x8 |380x8 |380x8 |400x8 | 400x8 |380x8
2 360x12 | 400x12 | 360x12 [380x12 360x12 380x12 [360x12 @#00x12 | 300x12 |370x12
380x8 | 380x8 | 400x8 [400x8 [380x8 |380x8 |[360x8 |400x8 | /300x8 |400x8
3 400x12 | 300x12 | 370x12 |360x12 400x12 [360x12 |400x12 360x12 | 400x12 [300x12
400x8 | /300x8 | 400x8 [380x8 |380x8 |380x8 [380x8 [360x8 | 400x8 |/300x8
4 370x12 | 360x12 | 400x12 [360x12 380x12 400x12 |360x12 380x12 | 360x12 360x12
400x8 | 380x8 | 380x8 [400x8 [400x8 |380x8 |400x8 [400x8 | 380x8 |380x8
5 360x12 | 380x12 | 360x12 [400x12 B00x12 360x12 [400x12 360x12 | 300x12 |370x12
380x8 | 380x8 | 360x8 |400x8 [/300x8 |380x8 |[380x8 [400x8 | /300x8 |400x8
6 360x12 | 400x12 | 360x12 [380x12 360x12 380x12 360x12 #00x12 | 300x12 |370x12
380x8 | 380x8 | 400x8 |400x8 [380x8 |380x8 |360x8 [400x8 | /300x8 [400x8
7 370x12 | 360x12 | 400x12 [360x12 380x12 400x12 [360x12 380x12 | 360x12 |360x12
400x8 | 380x8 | 380x8 |400x8 [400x8 [380x8 |400x8 [400x8 | 380x8 |380x8
8 380x12 | 360x12 | 400x12 [300x12 370x12 360x12 |400x12 360x12 | 380x12 |360x12
380x8 | 360x8 | 400x8 |/300x8 [400x8 [380x8 |380x8 |[400x8 | 400x8 |380x8
9 370x12 | 360x12 | 400x12 [360x12 380x12 400x12 (360x12 380x12 | 360x12 |360x12
400x8 | 380x8 | 380x8 |400x8 [400x8 |380x8 |400x8 [400x8 | 380x8 |380x8
0 400x12 | 300x12 | 370x12 [360x12 400x12 360x12 [400x12 B60x12 | 400x12 [300x12
400x8 | /300x8 | 400x8 |380x8 [380x8 [380x8 |380x8 [360x8 | 400x8 |[/300x8
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Tabmumna A.3 — VcxoHble TaHHbBIE 1)1 BHITIOJTHEHHS KypCOBOM paboThI, 3 4acTh

Hocaennss uudppa mmudpa

Mpen- 1 2 | 3 4 | 5 6 7 8 9 0
nocJies IIlar KoJIOHH B HanlpaBJeHUH ocH X™ / BbIcOTa KOJIOHHBI
HASA
uudpa 12m/ 13 m/ 12m/ | 13wm/ | 12m/ | 13m/ | 12m/ | 13M/ | 12M/ | 13 M/
mudpa TM 7.2 M 7.3 M 74Mm | 75m | 70Mm | 70m | 73 M 7,1 m 7,5M
Ilar koyioHH B HannpaBJjeHuu ocu Y / KosinyecTBo npoJieTos

1 6/2 6/3 6/4 6/2 6/3 6/4 6/2 6/3 6/4 6/3
2 6,1/2 6,1/3 6,1/4 6,1/3 | 6,1/2 | 6,1/4 | 6,1/2 | 6,1/3 6,1/4 6,1/3
3 6,2/2 6,2/3 6,2/4 |6,22 |6,2/3 |62/4 |62/2 |6,2/3 6,2/4 | 6,2/3
4 6,3/2 6,3/3 6,3/4 6,3/2 | 6,3/3 | 6,3/4 | 63/2 | 6313 6,3/3 6,3/4
) 6,4/2 6,4/3 6,4/4 6,4/2 | 6,4/3 | 6,4/4 | 6,412 | 6,4/3 | 6,4/4 | 6,4/3
6 6,5/2 6,5/3 6,5/4 6,52 | 6,5/3 | 654 | 6572 | 6,5/3 6,5/4 | 6,5/3
7 6,2/2 6,2/3 6,214 6,22 |62/3 |62/4 |62/2 |6,2/3 6,2/4 | 6,2/3
8 6,4/2 6,4/3 6,4/4 6,412 | 6,4/3 | 6,4/4 | 64/12 | 64/3 | 64/4 |6,4/3
9 6,3/2 6,3/3 6,3/4 6,3/2 | 6,3/3 | 6,52 | 65/3 | 6,5/4 6,5/2 6,5/3
0 6,4/3 6,4/4 6,4/2 6,4/3 | 6,4/4 | 6,1/4 | 6,1/3 | 6,1/2 6,1/4 6,1/2

*- KOJUYECTBO IMPOJICTOB B HAIIPABJICHHUU OCHU X=1
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[Ipunoxenue b
Oo0pa3ubl 0(popMIIeHUS TUTYJIbHBIX CTPAHHUIL

MHHHCTEPCTBO HAYEH H BRICHTETO OBPAIOBAHMA
POCCHHACKON ©EJEPALIMH
Pazancknil wecrnry (duman)
'ltIC.'.IC]'.Iﬂ.IILIIIJFiJ TOCYARPCTECHHOND ARTOHOMHOTD 00PAI0BATSNIEHOTD YUPEHIEHHA
BRICIIETO OOPIIORIHHA
#MOCKOBCKHNA NONNTEXHHYCCKHI YHUBCPCHTET

Kaeapa «lIpoMennneninoe 1 rpasIanckoe CTPOHTETLCTEOR

KYPCOBOH NPOEKT

Pacuer Danounoit knerku B [TK «SCAD 21.1»

Mo THCHHTITHHE

«CHCTEMBI ABTOMATHIHPOBAHHOTO TIpoeKTHpoBaHHA (CATIP )»

Bramomsnn;
MATHCTPAHT FPYTITEL XK
CHeUHANBHOCTE (04,01
L RN
Heamon AT

[MTporepan:

Kaperrniosa C.H,

Pasann

2023
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MHHHCTEPCTBO HAYEM H BRICTHET O OEPAIOBAHMA
POCCHICKON GEIEPALIMH
Pazancenii mecTryT (deanan)
PenepanbHOMO rocYIAPCTRCHHOND ABTOHOMHOND 00Pas0BATENLHOMD YIPEKIEHHA
HbBICLLEIWY UEPH'ELIHHHILH
WM BCEOBCKHI NOINTEX HHMCCKHE YHHECPCHTET

Kadeapa «[IpoMeinmiennoe 0 rpa#Iaickoe CTPOHTENLCTRON

MNOACHHTE/JIBHAH 3AITHCKA
K K¥YPCOBOMY IIPOEKTY

Pacuer danounoii kaerkn B [IK «SCAD 21.1»

Mo JTHCIHHTITHHE

«CHCTEeMEl ABTOMATHIHPOBAHHOTO npoekTHposanus (CAIIP)»

BMIJI:]JI:I!JL'IZ
HEI'I'IC'Frh'LH'I.' |'|13,-'|1|rh| AAXNEX
cnenHanEHoeTR UE,04.01
LTHG P XXXXX

Hpranos AT

[poeepun:
Kaperanrosa OB,

PaiaHb

2023
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[Tpunoxenue B
Oo0pa3ubl opopMiIeHUS JOKYMEHTAIIUU

MHHHCTEPCTEO HAYKH H BRICIIETD OBPAIOBAHHA POCCHRCKON GEAEFAIIHH
Pasancici WHCTHTYT |¢m.||l:ﬁ.|}
PeACPATBHOND NICYIAPCTRBERHOTD ARTOHOMHOND 0BPat0RATEALNONE VHPEHRIEHNA BRICIETD 0patosanmn
oMK BRCEHE THR T e ecKn VHHBEPEHTET

JAJNAHHE
HiA KYPCOBOH NpoexT
w«Pacywer Ganounoii koeren g MK «SCAD 21,19
I IHCHHILTHIE
wCHCTEML ARTOMATHIHPOEAHHOTO NpoeKTHpoRAnNA (CAITP)
B CTPOMTENLCTRER

MarncTpasTa

CNCHATEHMCTE

TRy i)

HCXOIHBIE JAHHEIE

HOPMATHEHAR HANPFYAIEA
HaA NMEFEKPRITHE

IEOMETPFHYECKHE PASMENI
FIIABHCH BAJTRH

FECMETPHYECEHE
FASMEFh KOTOHHRB]

NOCTOAHHLA EPEMEHHAN

TI0EE CTEHED

THINC CTEHESA

BTG TEIIEHHAR
BAJEA, JIBYTARP
[T POCT 26020-83

EERICENTA
KCUICHHK

A KDVIOHH B
HATIPABJIEHHE OCH X

FOMHYMECTEO [IMOJETOR B
HATIFARIEHHH OCH X

AT EOUIOHH B
HATNFARIEHIH OCH ¥

KOIHYECTEO NPCIETOR B
HANPABAEHHH OCH ¥

CONEPHEAHHE

B crariieck i pacueT SanouHoi BIETEN R PO wSCAD 2100 B copTEeTcTRAN ¢ NeACTEY KHIHM A
CTPOHTCAEHBE M HOPMAMH 0 Op2BHTAMH,

TP ATOR BRITITHEHHA

Brmonasercs fopsuposiHie pacaeTHol cxesil B nporpasye «SCAD 21 1w

HH THYTHATTH Cﬁl.lrl HAIFY R,

CoOCTABMAKTCER KOMBHHALNK 3arpysednil n PCY, 1a3080Tca BApaseTphl noabopa wecTROCTSN weseHTor Banouneil KIeTEn
Bromumseres CrarHueck i [RCHET ALLIHE B POrPasie aSCAD 21 1w,

Brmonaserca ananw: HIAC, nposepsa orpasn=eanii no aehopmatsam

Bromommsered anaimws pnyTpennes vEwimi.

Masnee pacueta ofopunzoTed & rpapaieckoli 9acTh NpoeETa.

I

[ToAcHHTENRERAA ZANHCER EROIHACTCA Ha Oenodi mecacil Gywmare fopsata A-4 Co BCCMB HEOOXOTHMEBIME CXEMAMB,
Flil.i.:"-ll..".lilhvl H, 'I'-H,‘:;.IrHIIj.IMII. LI.I,!I'I"I'I.!I:II BLITHLTHRIOTES N3 JInYX JIHCTIx I.:'I'HII_'I,H"I'I'IH,:II'H 1'H1|'IMIH'IIL |“|.-.5.

HHTEPATYPA,

1. Pacwer Sanoynoil kneten & [T «SCAD 21 1w meToamyeckmne YVEXHHHA [0 BRENOIHEHHH KYPCOBEOND NPOSETa 1o

S nannE  HCHETEMU anrasaTisaposmor npoektaposae (CATP) o crporreascmes’ OB, Kapernsgosa — Pasai:
Przanckmil mrcTTyT (aumnan) Mockosckoro noanTeXHIsecKoro yHugeperreTa, 2023 - 36 ¢
2000 2001 3330, 2006 oCHull 200, 07-85% Harpyixn o vosaeicrons. O wosenguanamn Nel, 2,504, - M UYL,

2006,

3 MeTananuec ke RONCTPYELNH, PRS9ET JIEMEHTON 1 COSTHISHIT ¢ HEIEHIBI0BIRIHM TPOrPAs MBS ksinaeke SCAL
OFFICE: ywefuoe nocodue [ AA, Cemenoe [n ap.]; noa pea. AA Cemenoea — Mo CEAT COT, 20012, — 338 ¢

4 Brume nsrennsimn wosnaers SCAD B, Kaprwonckni [ ap.] = ML CKAJ CODT, 20068, — 656 ¢,

S.CIT 16.03330-200 7 Cranedse BoBeTpyRUNH. Axrvanuzupoeanias pesasuns CHull 11-23-81* C pameneanamy Nel, 2,

3,45, - Mo DUEY «PCTw, 2023,

Mata eaayH

T BT

PykoBpoaHTEn: TPOEKTA, CTAPIING npenoaasaTen, cafseapes [T Kapetnmxosa C.B.
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MHUHHCTEPCTBO HAYKH H BRICIIEIQ OBPA30BAHHA
POCCHUCKOH ®ENEPALIMH
Pazanckuii HHCTHTYT (unuan)
dheaepanbHOrD rocyIapeTECHHOTO ABTOHOMHOTO 00PA30BATEIBHOTO YUK ICHHA
BLICLIETO 00pazoBaHHA
«MocKOBCKHI NONHTEXHHUECKHH YHHBEPCHTETY
Kajeapa npoMBILIIEHHOTO H MPAKIAHCKOTO CTPOHTEILCTEA

PELIEH3HAH
HAa K}'pfﬂﬂﬂﬁ npoeET
MArHcTpaHTa TPYIIEI
CNEIHATEHOCETH
@ H.0. cTymenTa

BRIMOMHEHHYID 1o amciunanie  «CHeTeMBl  aBTOMATHIHPOBAHHOTO
npoekTuposauns (CAIIP) B crpouTeabeTRes
Ha Temy: «Pacuer Danounoi kaeTkn B [IK «5SCAD 21.1»

1. CooTBeTCTEBHE COACPAAHHA KYPCOBOTO NPOCKTA 3ATAHHI (14, HET) :
2. Odpopmnenne niocTpaumii, Tadamu

COOTBETCTRYET TPeDOBAHHAM (aa, HeT);
3. Famevanun mo pacueTHOH YacTH paborns

4. 3ameuannna no rpaduueckoii 4acTu padors

5. Kypcosoii npoexkT J0NYWEH K 3AIIATE, HE JONVIEH K 3AlIHTE
(HEHYHHOE JAUEPEHYTE)

PykoBoanTens KyPeoBOro npoekTa CT.IPENOIABATE
Kapernukora C.B.
Jara:
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[Ipunoxenue I'
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Y4yebHOe u3ganue

Kapernukosa CeeTiiana BeHnammnHOBHA

PACYET BAJIOYHOM KJETKMH B ITK «SCAD 21.1»

Mertoauyeckue yka3aHus MO BBITTOJTHEHUIO
KypCOBOI'O MPOEKTa

ITognucaHo B meUaTsb Tupax 5 3Kk3.

Ps3anckuii unctutyT (prmman) «MOCKOBCKUN MOJUTEXHUISCKUN YHUBEPCUTET
390000, r. Psizanb, yu. [IpaBo-JIsioeackas, 26/53




