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1 TeopeaneCKne CBEACHUA

[Inockne KOHEUHbIE DJIEMEHTHI, OMUCAHHBIE 3]1€Ch, IO3BOJISIIOT PEIIATh
CJIEAYIONINE 3a]]a4u TEOPUH YIIPYTOCTH:

- INIOCKOE HAMPSKEHHOE COCTOSHUE;

- IUTocKas Aedopmanus;

- U3ru0 TOHKUX TUIACTHH;

- pacueT TOHKUX TMOJIOTUX 000JI0UEK.

Marepuan 31eMeHTOB OJTHOPOJIEH IO TOJIIHUHE. J[0myCcKarTCsi Bce BO3MOXKHBIE
Clly4au yInpyroil CHMMETPUH.

DOneMeHThl TIpeHA3HAUYCHBI JIJI pacyeTa TOHKUX IUIUT. B KaxIoM U3 y3J10B
K3 umeeTtcs o Tpu cteneHu CBOOOIBI:

-W(w) — BeptukajgbHOoe mepemerieHue (Mporud),  MOJIOKHUTEIBHOE
HaIpaBJieHHE KOTOPOTO COBIA/IaeT ¢ HampasieHueM ocu OZ;

-yrojl TIOBOPOTa OTHOCHUTEIIBHO oOcHu X, TIOJIOKUTEIbHOE HaIpaBJICHUE
KOTOPOT'0 TMPOTHUBOIIOJIOKHO HAIPaBJICHUIO BpaIlleHUs YacOBOM CTPENKH, €Clu
CMOTPETh C KOHIIA OCH;

-yrojl TIOBOPOTa OTHOCHUTEIBHO OCH Y, TIOJIOXKUTEIBHOE HaIpaBJICHUE
KOTOPOTO TMPOTHBOMOJIOKHO HAMPABICHUIO BpAIICHUS YaCOBOM CTPENIKH, €CIu
CMOTpPETH C KOHIIA OCH.

Beenenne mapHupoB B y3nax miactuH4aThix KD «llapHupbl» He
JIOITYCKaeTCs.

Marepuan TJIACTUHBI MOXET OBITh H30TPONHBIM, OPTOTPOMHBIM WU
AHU30TPOITHBIM.

B xoMIuiekc BKITIOUEHBI CIIEAYIOIINE KOHEUHBIE JIEMEHTHI IJIsl pacyeTa IJIUT:

- mpstMOYTONIbHBIH (Tumiel 11 1 13) (pucynok 1.2);

-9JIeMeHT 13 TOJHOCTBIO COBMAAaeT C 3JeMeHToM 11 M ucmosb3yercs ais
IPEEMCTBEHHOCTH BEPCHUU KOMILIEKCA;

- TpeyroybHbIi (TUnsl 12 u 14);

- YETBIPEXYTOJBHBIN YeThIpexy3noBoil (tum 19) (B mabopaTopHoi paboTe He
HCTIOJIB3YIOTCS ).

Bce snemeHTh MIUTBI MMEIOT MECTHYIO cuctemy koopamHat Xi10Yi, B
KOTOpOM och X1 HPOXOJHUT OT MEpBOro y3na Ko Bropomy. Och Y1 JEXHUT B
mwiockoctu XOY, oproroHanbHO Xi, M HampaBlieHa B CTOPOHY y3ina 3 (pUCYHOK
1.1).

1 2 =

Pucynox 1.1 — MectHas cucrema koopaunat KO
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Ecnu B COOTBETCTBYIOIIEH CTPOKE OOKYMEHTa 3 <GKECTKOCTM» HE 3ajJlaHa
cUCTeMa KOOPJAWHAT BBIAAYM YCWJIHMHA, TO MO YMOJYAHUIO YCHUJIHUS BBIYHMCISIOTCS B
MECTHOM cucTeMe KOOpAuHaT. B 3aBUCMMOCTH OT 3a/aHHsl B CTpPOKE 4 3arjaBHOTO
JOKYMEHTA B KaKJIOM TOYKe (LIEHTpE TSKECTH DJIEMEHTa M IO 3aKa3y — B y3Jax)
OyayT BeluMCIeHbl yermius My, My, Myy, Qx, Qy (ITpy HaJIMuMK ynpyroro OCHOBaHUs
R;) u peakuuu B y31ax Rz, Rux, Ruy.

B pe3ynbrare cuera BBIUMCISAIOTCS IMEpEMELIEHUsl Y3JI0B B O0IIeil cucreme
KOOpAMHAT, a TaKXKe YCHIUS B LIEHTPATbHOW TOUKE (LEHTP THKECTH) DJIEMEHTa B
MECTHOW CHCTeME KOOpAuHAT (MO0 YMOJYaHWIO) WIM B J000H apyrou (mo
YCMOTPEHUIO  TIOJIb30BATENsI) CHUCTEME  KOOpPJAMHAT, IOJIOKEHUE  KOTOPOWU
OTpe/eNsieTCs] 3a/JaBaéMbIMH B JOKYMEHTe 3 jgaHHbIMH. Kpome Toro, B
3aBUCUMOCTH OT YKa3aHHOT'O B CTpoke 4 nokymeHTa 0 Mpu3Haka Ha nevyaTb MOTYT
OBITh BBIBEJICHBI TAKXKE HANMPSHKCHHUS B Yy371aX JJIEMEHTa W Y3JIOBBIE PEaKIIWU.
VY310BBIE peaklMK BbIJAIOTCS TOJIBKO B MECTHOM CHCTEME KOOPAUHAT.

[lonoxuTenbHble TEpPEMEIICHUs] HMMEIOT HaIpaBJiIeHHs, COBMAJAIONINE C
COOTBETCTBYIOIIMMH HAMpaBICHUAMH BEKTOpPOB ©Oa3uca (mpaBasi JeKapToBas
cUCTeMa KOOpIUHAT).

a — KOHEYHBIH 351eMeHT Tumna 11; 0 — KoHeYHbIi seMenT Thna 13
Pucynok 1.2 — [IpssMoyroJibHbIe KOHEUHBIC 3JIEMEHTHI

2 BupryanbHas Jgaboparopnas padora Ne 6. Pacyer miockoi
7KeJ1e300€TOHHOM IJIMTHI ePeKPHITUS

Hean. [IpnoOpereHre HABHIKOB IMOATOTOBKH KOHEYHO-AJIIEMEHTHONW MOJCIH
JIBYXMEPHBIX TEJ. OTpaOOTKAa HABBIKOB 33/JaHUSI MCXOJHOM WH(OpMAIMU CHUCTEMBI
oO1rero BHIa; TOJy4YeHUE U 00pabOTKa Pe3yIbTaTOB CUETA; aHAJTU3  IOJYUCHHBIX
pe3ybTaTOB.

2.1TpeGoBaHus K BHINOJHEHUIO PA0OTHI
JI714 3a1aHHOM PaCUYE€THOM CXEMBI:

1. moATOTOBBTE KOHEUHO-AJIEMEHTHYI0 Mojaeiab B mporpamme SCAD, usyuute
ucxoanyto napopmarmto [1];



2. BeryucauTe (pu HeOOXOJMMOCTH) HArpy3Ky Ha IUTUTY MEePEKPHITHS;

3. BBIIIOJIHUTE OINEpPALUI0 MPUIOKEHUS HArpy30Kk K KOHEYHO-3JIEMEHTHOM
Moienu, co3ganHoi B mporpamme SCAD;

4. BBITIOJIHUTE JIMHEHUHBIN pacyer;

5. BBIMIOJIHUTE aHAJU3 MOJTYYEHHBIX PE3YJIbTATOB PacyéTra;

6. moxOepuTe apMUpOBaHUE TUTUTHI,

/. cnenaiite BHIBOJ MO BBIIIOJHEHHOM padoTe.

Ioackaska: IUIMTBI Ha IONEPEYHYHO HArpy3Ky pPacCUUTBIBaTh IO MSATOMY
NpU3HAKY CUCTEMBI, pacyeTHasi cxema pacrosaraercs B ocsix XOY,

PacyeTHasi cxema: riajakas >kene300€TOHHAs IUIMTA MEPEKPHITUS TOJUIUHOM
0,18 M, onepTasi N0 KOHTYPY >KECTKO HA CTEHbI, MaTepuan — 6eToH kiacca B20.

OT4et 1o paboTe TOJKEH COoepkKaTh CIEAYIOUTYI0 HHPOPMAIIHIO:

1. oruer odopmisieTcss ¢ TUTYJIBHBIM JHMCTOM, BCE JIMCTHI C PaMKOH. YKazarh
HOMEp BapuaHTa, BCE JaHHBIE JJIsl CBOETO BapHaHTa;

2. TaHHBIE O HArpy3Kax: IMOJCYET HArpy3Kd OT KOHCTPYKIHMHU I0Ja, OT Beca
NEPEropoioK, BpeMeHHasi Harpy3ka, COOCTBEHHBIHN BEC TUIUTHI;

3. IaHHbIE O MpUJIOXKEeHHON Harpy3ke. MHdopmanus nomkHa ObITh BBIBEIEHA C
AKpaHa Mo KaXI0MY 3arpyKEHHUIO, YHUCIOBBIE 3HAYEHUS JOJIKHBI JIETKO YNTATHCS;

4. mpoTOKOJ pacyeTa, BricoTa TekcTa 10;

O. pe3yJbTaThl pacyeTa: M30MOJIsA MEepeMEIIeHU 1Mo Z, W30MO0Js HanpsiKEHUM
My, My, My, wusomnonsa apmarypbl (HEOOXOAMMOE KOJUYECTBO HHTEPBAIOB
OTIpeJIeNSIETCs] CaMOCTOSITENBHO), IPU HEOOXOAUMOCTHU 3a/iaeTca (poHOBas apMmaTypa,
OmpeneNsAeTcs] JONOJHUTEIPHOE apMUpOBaHUE. YHCIIOBBIE 3HAYEHUS JOJIKHBI JIETKO
YUTATHCS;

6. BBIBO/I: pacyeT BBIMIOJIHEH [0 JIByM WIPEAEIbHBIM COCTOSHUSIM, CHENaTh
BBIBOJIBI IO HECYIIEW CHOCOOHOCTH TIUIMTHI, MO jAedopmanusiM (BbIBOA TIO
pesynbrataM Toja0opa apMaTypbl IS JTaHHOTO KOHCTPYKTHBHOTO 3JIEMEHTA,
CpaBHCHHE TIEPEMEIICHU ¢ IPEICIbHO AOMYCTUMBIMH, COTIacHo [2].

2.2 Tlopsinok BbINOJTHEHUS PA0OTHI

B tabmuie 2.1 npeacraBieH mopsaok AeicTBUil nmpu BoimonHeHnn BJIP No 6 —
QITOPUTM TIOCTPOCHHSI PACUETHOM CXEMBI, IMOCJIEIOBATEIHHOCTh BBITIOTHEHUS
aHanM3a HaMPSHKEHHO-e(POPMUPOBAHHOTO COCTOSIHUS, TPHUHIMIBI apMHPOBAHUS
MJIOCKOW MOHOJIMTHOM )KeNIe300€ TOHHOU TITUTHI TEPEKPBITHS.



Tabauma 2.1 — Anroputm BeinosHeHUs1 BJIP Ne 6

TlocnenoBaTenbHOCTh AEUCTBUN

AJIFOpI/ITM BBITNTOJIHCHU S

JlaHHBIE IPOEKTUPOBAHUS

OTtuer odopmisieM c
TUTYJIBHBIM JIHCTOM, BCE JIMCTBHI
JIOJDKHBI OBITH C PAMKOH.

VKa3plBaéM HOMEpP BAapHAHTA,
UCXOJIHBIC JAaHHBIE JUISI CBOETO
BapHaHTA.

2.

CO6op Harpy3KH Ha IUIUTY

1. PaccuutsiBaeM BEC
NEPEroposioK  MPH  CICAYIOIIUX
JTAHHBIX:

- npu 6 = 120 MM — Marepuan
kuprmd y = 1900 xr/m?;

- pu 6 = 200 MM — MaTtepuan
KepaM3uToOeToH ¥ = 500 Kr/™3;

- npu 6 = 250 MM — Marepuan
ra3o6etoH y = 400 kr/m’.

2. ®opmupyeM KOHCTPYKITHIO
10JIa COOTBETCTBEHHO Ha3HAUYCHUIO
novenienus  [4].  Beruncisem
COOCTBEHHBII BEC KOHCTPYKIIUH
noJa.

3. YTouHseM BpEeMEHHYIO Har-
Py3Ky, cormacHo Ta6:m.8.3 [2].

4. CoOCTBEHHBIN BEC TUIHTHI
nepekpbiTus Bbluucisiercss B IIK
«SCAD» aBTOMaTHUYECKH.

JlaHHBIE O HOPMATHUBHBIX H
pacu€THBIX HArpy3Kax 3aHOCHM B
Ta0IHIy.

2.

Pacuetnas moniens B mporpamme «@opym»

1. Yrounsem €TUHULIL]
U3MEPCHHS, YTOYHIEM THIT CXEMBI
(cxema - Tum 5 oO1iero Bua).

2. 3ajaeM TeOMETPUIO TUIHTHI
MEPEKPBITHSL.

3. [log mwmroil Moaenupyem
HECYIIUE€ CTEHbl IO KOHTYpY
Oynymieil TIUTHI BBICOTOU 2,2 M,
tomuuHoi 0,2 M, Marepuan OeToH
kiacca B20.

4. MopenupyeM TepEeropoaKu
0e3 3aaHus KECTKOCTH BBICOTOH 1
M, YTOUHSIEM MECTO MPUIIOKECHUS
COCPENOTOUYEHHOU Harpys3Ku,
ycTaHaBIUBas MIPOU3BOJILHYIO
KOJIOHHY B Yy3€1 C 3aJaHHbIMHU
KOOPJAUHATAMM.




[Tponomxenue tabaunsl 2.1

TlocnenoBarenbHOCTD AEHUCTBUN

AJII‘OpI/ITM BBITIOJTHCHUA

5. 3amaem YKECTKOCTHBIE
XapaKTePUCTHKH TUTATHI
NepeKpbITUs — MaTtepuan (O6eToH

TsoKENpIN Kiacca B 20), Tommuna
Tkl (h= 0,18 m)

3. Pacuérnas moznens B nporpamme «SCAD»

Haxxmém wukoHky «I'eHepanms
PE3YJIbTUPYIOLIETO MIPOEKTay,
YCTAaHOBHM IIar pa30OWeHus OT
0,4 o 0,6 m => OK.

B [porpamme
HaxxuMaeM BKnaaky «PacderHas
cxema» => «YmOpaBJeHUE» =>
«IKCTPecc-KOHTPOJIb CXEMBI»

3ajmaeM OIOpPHBIE CBSI3U  TIO
HIOKHUM y3JIaM HECYIIUX CTeH —
YKECTKOE 3aKperiCHHE.

CoxpaHsieM IpOEeKT.

«SCAD»

4. Harpyska Ha muuty nepexpbITus

3agaeM pacyeTHYIO Harpy3Ky:

- COOCTBEHHBIH BEC;

- TIOCTOSIHHAsE OT Beca Tepero-
POJOK (3amaeTcsi Kak IOJI0COBad,
TUAN Harpy3kd KpaTKOBpPEMEHHas
JUTHTEIIbHAS ),

- TIOCTOSIHHasl COCPEIOTOYCH-
Hasg y3noBasg (¢ koddduimenTOM
1,2);

- BeC I10J1a;

- BpPEMCHHas KpaTKOBPEMECH-
Hasl.

Ilociie 3agaHuga  HOOJIOCOBOM
Harpy3Kd OT [EpPeropoJiok U
COCPEIOTOYCHHON Harpy3Ku
yHajsieM MeperopoiKi U KOJIOHHBHI.

S. KomOuHammm 3arpyxeHuil M pacuy€THble COYETaHMS
YCUIINH

B cnemmanbHBIX  HMCXOJHBIX
JTAHHBIX CO3/Ia€M JIB€ KOMOWHAIHIH

1) KoMOuHaIKs BKIIOYAET pac-
YeTHbIE HArpy3ku (ISl pacyera Io
MepBOi  Tpymnme  MpeaeiabHBIX
COCTOSIHUM);




[Tponomxenue Tabauis 2.1

TlocnenoBaTenbHOCTD NEUCTBUN

AJIFOpI/ITM BBITNTOJIHCHU S
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2) KOMOHMHAIMsI  BKJIIOYACT
HOpPMAaTUBHbIE  Harpy3ku (i
pacu€éta 1O  BTOpPOM  rpymnme
MpEACTbHBIX COCTOSIHUM).

s mepexona K HOpMaTUBHBIM

Harpy3kam Ha/I0 BBECTH
TNOHMKAOMUH KO(PPHUIMEHT s
KaXJI0TO 3arpyKeHHs B
COOTBETCTBUU c MPUHSATHIM
KO3 (UIIMEHTOM HaAEKHOCTU 10
Harpyske.

3amaeM pacy€THBIC COYETAHMS
YCHJIHM.

JInHelHbIN pacuer

17:3/:£4  DBIUUP PALMEIHBIA LUMEIGHAN YUAANA 11U UlI £0. 13330, 2011
19:37:22 B PCY He y4MTHIBAKTCA KOMOMHauuu 3arpyxexwin: 1
19:37:22  Bubop pacHeTHuX co4eTaHuit nepememenud no CM 20.13330.2011
19:37:22 B PCY He yuuTniBanTCA KOMOWMHauuu 3arpyxedwin: 1
19:37:22  Bwbop pacu4eTHbiX co4eTaHui nporubos B cTepxHAax no CM 20.13330.2011
19:37:22 B PCY He yuuTuiBawTCA KombuHauuu 3arpyxexwit: 1
19:37:22 Pacyet PC nporu6oB He BLINONHEH W3-33 OTCYTCTBMA CTEPXHEW B PaCcHeTHOW Cxeme
19:37:22 3A0AHMWE BHNNONHEHO
3aTpayexHoe spemAa : 0:00:01 ( 1 min )

BrinonHseM MMHEHHBIN pacyer.
[IpoTokos pacuera coxpaHsem
JUISL OTYETA.

Ananus nedopmaruii

B TI'paduueckom  anammse
BBIBOJMM HW30TOJS  aedopmanuit
mmtel 1o Z (2 rpynma
KOMOWHAIMH 3arpyKeHHIA),
CPaBHUTH TOJTY4YCHHBIE PE3YIbTATHI
C  TpelenbHO  JOIMYCTHMBIMHU
3HAYCHUSMHU.

HNzononsa nepeMeIeHu i
COXpaHsEeM JUTsl OTUETA.

8.
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B «I'papuueckom aHaiuze» BO
BKIaske «Kenezoberon» cosmaem
IpyIIly apMUPOBaHUS IUIACTHH.
3agaéM He00X0AMMBIE TApaMETPBHI.

[Tpunumaem IPO/IOJIBHYIO
apMarypy KJ1acca A400,
NOMEpPEeYHyl0 apMmaTypy Kiacca
A240.

[IpouzBoaum pacuer
apMaTypsbl.




[Tponomxenue Tabauis 2.1

TlocnenoBarenbHOCTD AEHUCTBUN

AJ'II‘OpI/ITM BBITIOJTHCHUA

KOHCTPYKTHBHOE apMUpO

v

9. KOHCprI/IpOBaHI/Ie IIJIMTHI
b b
em?/m
0,292
LWar : 200 mm 1,65
WHTeHcuBHOCTS S, (Hind L 364
2 +1,
cM /v -
v |:| 1,656 +2,728
¥ [] +d10/200 3,019
¥ Il +d10/200 4,383
T [»]

PaccToan

- Apmarypa
Seton PP

MNpoa. Monep. M

B20 AS500 A240 30

Wkana
PparmeHTa

&K DbITE

a,

N

30

& KonctpyktueHas apmatypa X

3,925
d10/200 (3,925) R
v K x OtmeHa

2
cM /M

MHBepTHUpoOBaTL

& oK X Ormena

Haxxumaem UKOHKY
«OTto0paxxeHue u3omnojen  u
W30JIMHUAN apMUPOBaHHUS
IJIACTUH.

[lepexonum Ha opmy BblIauU
pe3ylbTaToOB  apMUPOBAHUS  —

JMaMEeTpPbl  CTEp)KHEH, BbIOMpaeM
niar apmarypsl 200 mm.

Brimonnsiem apMHUpPOBaHHE
CEeTKaMH. Hns 3TOTO
yYCTaHaBJIUBAEM JIAAMETP
OCHOBHOM apMarypsl u
onpenensieM 30HBI
JIOTIOJIHATEIIBHOTO ~ apMUPOBAHUS
U HWKHEH W BEpXHEW 30H

apMUPOBAHUS B HAIPABICHUSAX IO

ocsiM XU Y.
[TomyueHnnbie

COXpaHsIieM TSI OTYETA.

JTaHHBIE

10.

3aBepiueHue oGopmIIeHUs OTYETA

Pesynbratel pacuéra comepxar:
- M30110JI4 NIepeMeleHuil 1o Z,

- M30IIOJIA  HampspDKeHWH My,
My, Myy,

- H30110JIs apMHPOBAHUS
[UIACTUH (HEe0OX0IMMOC
KOJIMYECTBO WHTEPBAJIOB

OTIpEIEISIETCS] CAMOCTOSITENBHO),

- Ipu HEOOXOAMMOCTH 3a/1aéM
(GoHOBYIO apMaTypy, OIpeaeseM
JIOTIOJTHUTEIIbHOE apMUPOBAHUE.

2.3 BeiBoj 1o padoTte

CpaBHMBacM TIOJyUYEHHBIC B pe3yjIbTaTe pacuéra MEepPeMElICHUS C TPECITbHO
JOITyCTUMBIMH 3HAYCHUSMH COTJIACHO [2].
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HemaeM BBIBOA IO pe3yinbTaTaM MoAdopa apMmaTypsl A MOHOJIMTHOM
&KeJe300€TOHHOM IJIUTHI MEPEKPBITHS.

3 BupryaiabHas Jabdoparopnas padora Ne 7. Pacuer peOpucToii
TUIATHI ePEKPbITUSA

Hean. [IpuobpereHne HaBHIKOB MOJATOTOBKM KOHEUHO-AJIEMEHTHOW MOJCIH
JIBYXMEPHBIX TeJ ¢ p€OpaMu: 0TpabOTKa HABBIKOB 3aJaHUs UCXOJIHOU MH(popMau
CUCTEMBI OOIIEro BHUAA; MOJy4eHHE W 00padoTKa pe3yibTaTOB CYETa; aHau3
MOJIYYEHHBIX PE3yJIbTaTOB.

3.1TpeGoBaHusA K BHINOJIHEHHIO PA0OTHI

JI71d 3aJaHHON PaCUYETHOM CXEMBI:

1. moATOTOBBTE KOHEUHO-AJIEMEHTHYI0 Mojaenb B mporpamme SCAD, usyuute
UCXOJIHYIO HH(GOPMAIIUIO;

2. paccuuTalTe Harpy3Ky Ha IUIUTY TIEPEKPHITHUS,

3. BBIMIOJTHUTE OMEPaIMi0 TMPUIIOKEHUS HArpy30K K KOHEYHO-3JIEMEHTHOM
MoeNH, co3aanHoi B mporpamme SCAD;

4. BBITIOJTHUTE JIMHEWHBIN pacyerT;

5. BBINIOJIHUTE aHAJIU3 TOJIYYEHHBIX PE3yJIbTATOB pacyETa;

6. moabepuTe apMUPOBAHUE KEIE300€TOHHBIX DJIEMEHTOB: TUTUTHI U pEOEp;

/. cienaiTe BBIBO/I 11O BBITIOJTHEHHOM pabore.

IMoacka3zka: peOpucrtas MIUTa PACCUUTHIBAETCS IO MATOMY MPU3HAKY
CHUCTEMBI, pacueTHasi cxema pacmosiaraercs B ocsax XOY.

PacueTrHasi cxema: 1IuTHas 9acTh TomuHoN 0,1 M, pa3Mepsl pedep ykazaHbl
Ha yepTexe. PeOpucTas mmTa mapHUpHO-oIepTa, MaTepuan — 0eToH kinacca B25.

OTtyeT Mo paboTe AOJKEH COACPIKATH CIECAYIOIIYIO HH(GOPMAIIHIO:

1. oruer odopmisieTcs ¢ TUTYJIBHBIM JTUCTOM, BCE JUCTBHI C paMKOW. YKazaTh
HOMEp BapuaHTa, BCE JaHHBIE JJI1 CBOETO BAPUAHTA;

2. TaHHBIE O HArpy3Kax: IMOJCYET HArpy3Kd OT KOHCTPYKIIMU I0OJia, OT Beca
MEPETOPOJIOK, BpeMEHHAasi Harpy3Ka, COOCTBEHHBIN BEC TUIUTHI;

3. IaHHBIE O MPUJIOKEHHOW Harpy3ke. MH(opMmanus nomkHa ObITh BBIBEICHA C
AKpaHa Mo KaXXJAOMY 3arpyKEHUI0, YACITOBbIC 3HAUEHUS TOJKHBI JIETKO YUTAThCS;

4. mpoTOKOJ pacueTa, BeicoTa Tekcra 10;

O. pe3ynbTaThl pacuera: M30MOJs NepeMelleHnid Mo Z, U30MOois HampsiKEHUM
My, My, Myy;

6. BEIBECTH M30TIOJIST apMUTIPOBAHUS TIUTHOW 9acTH (HEOOXOAMMOE KOJIMYECTBO
MHTEPBAJIOB  OMNpPEJESETCI CaMOCTOSITENIbHO), MpPU HEOOXOJUMOCTH 3aJaeTCA
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(GoHOBasgs apmarypa, OIpenesseTcss AOMOJIHUTENbHOE apMupoBaHue. Yuciaoble
3HAYEeHHsI TOJDKHBI JIETKO YATAThCsI4

7. Onpenenutb apMUpOBaHHE HauOoJee HArpyKe€HHOro pedpa, yCTaHOBUTH
apMHPOBaHUE ABYX CTEPIKHEBBIX dJIEMEHTOB — Ha OMOPE U B MPOJETE;

8. BEIMOTHUTH MPOBEPKY apMHUPOBAHUS CTEPKHEBBIX JIEMEHTOB B MPOTpamMme
APBAT.

BbIBoz: pacdeT BBITIOJHEH O IBYM IMPENeIbHBIM COCTOSHUSAM, CJENIaTh BHIBOIBI
10 HECYIIeW CIMOCOOHOCTU TUIUTHI, TO JAedopmanusM (CpaBHEHHE MEPEMEIICHUN C
npeesbHO JOMYCTUMBIMHE, COTJIACHO [2].

Cnenath BBIBOJ 1O pe3ysibTaTaM MOA0O0pa apMaTypbl IS TUIMTHOW YacTH |
pEOEp MOHOJIUTHO PEOPUCTO  IUIMTHI NEPEKPHITHUSL.

3.2 IlopsiioK BBINOJHEHHS PadoThI

B tabmuue 3.1 npeacraBieH nopsaok AeicTBUil npu BoimonHeHnun BJIP No 7 —
AJTOPUTM TIOCTPOCHUS PACYETHOW CXEMBI, II0CJIEI0BATEIBbHOCTh BBIIIOJIHEHUS
aHanM3a HaIpsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS, MPUHIIMIBI APMUPOBAHUS

TUIOCKON MOHOJIMTHOM 3KeT1€300€ TOHHOM TITUTHI MTEPEKPBITHS.

Tabnuna 3.1 — Anroputm BeinosiHeHust BJIP Ne 7

TlocnemoBaTeabHOCTE A€HCTBUI \ ANTOPUTM BBITIOJTHEHUS
1. anubIie Otuer odopmiiieM C THUTYIbHBIM JIMCTOM, BCE
POEKTHPOBAHHUS JIUCTHI JIOJDKHBI OBITH C PAMKOM.

VYka3eiBacM HOMCP BapHaHTa, HMCXOAHBIC OAaHHBIC
JJIs1 CBOCTO BapHWaHTaA.

2. COop Harpysku Ha ILIUTY 1. ®opmupyeM  KOHCTPYKLHMIO KpOBJIA B

COOTBETCTBUU C PaHOHOM CTPOMTEIHCTBA.

2. YTOUHsIeM CHETOBYIO Harpy3Ky, coriacHo [2].

3. CoOCTBEHHBII  BEC  IUIUTHI  MEPEKPBITUS
BBIYUCIISICTCS B nporpamme «SCAD»
ABTOMAaTHYECKH.

JlaHHBIE O HOPMATHBHBIX M PAcCUETHBIX Harpy3Kax
3aHOCHM B TaOJIHILY.

3. Co3maeM MpoeKT YTouHseM eAMHULIBI U3MEPEHUS, YTOUHAEM THUII
cXxeMbl (cxema Tum 5 o01Iero Buaa)

4, PacuerHas  KOHEYHO-dJIE€MEHTHAs 1. Bxmanka  «Cxema»  =>  «reHepamus

Mozeib B iporpamme «SCAD» NPSIMOYTOJIBHOM CETKM» => IIar CETKH 10 OCU X —

0,5 M, KOTMYecTBO 6 MITYK, IIAT CETKU M0 OCH Y —
0,5 M, KOJIMYECTBO OIpENesieM B COOTBETCTBHU
cocxeMoil. 3a1aéM JKeCTKOCTHBIE XapaKTepUCTUKH
ITMTHO# yacTu (6eToH B25).

2. 3amaém pebpa: BkIaaka  «OJIEMEHTHI»
=> «gobaBreHue CTEep)KHEH c y4eToM
IPOMEXKYTOUHBIX Y3JI0BY» => 3a/1aéM >KECTKOCTHBIE
xapakrepuctuku (Oeton B25) => ormeudaem
HAyaJIo ¥ KOHEI] BBOJMMOTO pedpa.
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ITponomkenne Tabmmibt 3.1

TlocnenoBarenbHOCTH AEHUCTBUN

A.TIFOpI/ITM BBITNTOJIHCHU S

& Menepauna nnacTmHuaToi cxemsl |
Bua cremer
O Nrvra [#0V] @ Obonowaoy] T Kesmocrs
O BamacremcaX02] (O Donoua [X0Z] Tunasemenra - 41
War o oeu War o ocw
% % Konmectso 3% Konmectso
M "
105 3 105 18
Keerkoctu naacTith
VaoTporina
Matepwan Tun xecmeoc
IETH T D e Tonwara | Wvama
Ofvemuiiisec 25 T ® Wsomporua M *ECTKOCTH
MapaveTpe: O promponnn
NMoayns ynpyroc F060000  Ti?
Koseewuent Myaccora (0.2 @® :omwe
Ko: it
e 1005 1€ O Mhooan mwopviaw
Tonuwia nnaca I

Man ©ana xecrrocmi nowal

[] Vienons308aTs 0rMCaHNE B KaYeCTBeE MMeHM

=

[ y— A I
Ot e | 3 % 3 ¢
— g

R

sl

O] macvuon scvamn 7

[kmier-A

] 3saame e cvosompamn 7 o e

v o= X oves

sl

3. CoenunsieM MmUTy ¢ pebpamMu C MOMOIIBIO
JKECTKMX BCTaBOK. Bkmanka «Hasnauenune» =>
«YCTaHOBKa JKECTKMX BCTAaBOK» => BBOJUM
pacCcTOssHUE MEXJY LEHTPOM TSDKECTH IUIUTHI U
pebpa.

Konupyem monynb: Bkiagka «Cxema» =>
«KONIUpOBAaTh CXEMy»  =>  KONHUpOBaTb B
HampaBiIeHUH X C 1Iarom N, BBECTH KOJIUYECTBO
KOTIMIA => BBITIOJIHUTD «YITAaKOBKY.
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[Tponomxenue tabaunst 3.1

TlocnenoBarenbHOCTH AEHUCTBUN

AJII‘OpI/ITM BBITNTOJIHCHU S

5. 3anaéM omnopHbIE CBA3U

Ha3nauaem mapHupHblE CBA3M 110 TOpLIAM
IUIUTBL TIEPEKPBITUST (IO OJHOMY Kparo IUIMTHI:
cBa3u X, Y, Z, My, Mz; o npyromy Kparo IUIUTHI:
cesa3u X, Z, My, My).

6. Harpyska Ha IIIUTY epeKphITUs

[IpuknaneiBaem K  pacuéTHOM  MoJenu
pacyeTHyIo Harpy3Ky:
- COOCTBEHHBIN BEC;

- IOCTOsIHHAasg ~ (Bec  KpOBIH, CpeIHU
KO3QOUIMEHT  HaJEeKHOCTH 1O  Harpyske
paccumMTaTth, pa3AeiMB IOJYYCHHYI0 PpacueTHYIO
Harpy3Ky Ha HOPMaTHUBHYIO);

- CHETOBasl Harpy3Ka.

7.  KomOunauum  3arpyxeHui
pacyeTHbIE COYETaHUS YCUITUI

B crnenmanbHbIX HMCXOTHBIX JAHHBIX CO3JaeM
JIB€ KOMOMHAIINH.

[TepBass KOMOWHAIMS BKIIFOUAeT pPacYCTHHIC
Harpy3kd (Uisl pacueTa IO TEPBOM  Tpyrime
TIPEICIIbHBIX COCTOSTHHM )

Bropas xomMOWHamus BKITIOYaeT HOPMATHBHBIC
Harpy3kd (I pacdera TIO BTOPOW TpyIime
MpeeabHBIX COCTOSIHUI).

Jlng nepexoaa K HOpMaTUBHBIM HAarpy3kKaMm HaJlo
BBECTH TOHWXKAIOIMUNA KOAIPPUIIUESHT I KaKI0TO
3arpy’keHHs. B  COOTBETCTBUM C  MPUHATHIM
K02 PHUITMEHTOM HAIG)KHOCTH TI0 Harpy3Ke.

3agaeM pacyeTHbIE COUETAHUS YCUITUI.

8. Jlunetinprit pacuer

BrinosiHsieM TMHEHHBINA pacyer.
[TpoTokoJ pacueTa coxpaHsiem Jyis OT4eTa.

9. Ananms aedopmarmit

B TI'paduyeckom aHanmm3e BBIBOJAUM H30MOJIS
nedopmanuii IMTel o Z (2 rpymnmna KoMOUHAIUH
3arpy)KeHHii), CPaBHUTH MOJTYYCHHBIC PE3YJIBTATHI C
IpeJeTbHO JOMYCTHMBIMU 3HAYCHHUSIMH.

M30105151 IepeMeIieHuii cCoxpaHseM JIjIsl OT4eTa.

10. 3aganue rpymnmn apMUPOBaHUS

B TI'paduueckom aHamm3e BO  BKIAJIKE
«Kene3zoberon» cozmaemM TPYIIy apMUPOBAHUS
miacTuH (IUIMTHAs 4YacTh) M CTepKHel (pE&opa
WIUTHI). 3a1aéM HEOOXOUMbIE TTapaMeTpBhI.

[TpunuMaeM TPOJOIBHYIO apMarypy Kiacca
A500, monepeunyro apmatypy kiaacca A240.

[TponsBoauM pacueT apmMaTyphbl.

[Ipy HEBBINOJHEHUH YCIOBHS IO MPOLEHTY
apMHUpOBaHUS  M3TUOAEMBIX  IKeIe300€TOHHBIX
JJIEMEHTOB ~ HEOOXOAMMO  YBEIMYUTh  CEUeHUE
JJIEMEHTA.

11. KoHCTpyHpyeM IUIUTY NEPEeKPBITUS

1. Ha ocHoBaHuM aHanu3a U30M0JeH apMUpOBa-
HUS TUIACTMH TOJA0MpaeM HUKHEE M BEpXHee
apMUpOBaHUE IUIUTHI B HanpaBieHuu oceid X u Y.
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[Tponomxenue tabaunst 3.1

I1ociien0BaTeaIbHOCTD ICHCTBUM \ AJITOpUTM BBINOJIHEHUS

2. BoiBouM Ha 3KpaH M30JMHUU apMUPOBAHHUS
CTEPIKHEM. BreiOupaem  gBa  CTepKHA ~ C
MaKCHUMaJbHBIM ~ HEOOXOIUMBIM  KOJMYECTBOM
paOouell apmaTyppl Ha OIOpe U B IpOJETe.
Cmotpum apmupoBanue crepxkuent («Mupopmarnus
00 »sriemeHTe» => BBIOMpaeM CTEpKeHb => B
OTKPBIBLIEMCSI ~ OKHE  HaXxoJAUM  CTPOUYKYy  —

«Apmatypay).
3. CoxpaHsieM OTUYETHI.
11. IIpoBepsieM apmupoBaHue peOpa 1. B mporpamme SCAD coxpansieM naHHBIE O
TIICPEKPBITHS B IIPOrpaMMe «ApoOam» pacCUMTaHHBIX YCHJIHMSX B OTIEIbHOM (haiine st

IPOBEPKH MNOJOOPAaHHOIO apMHpOBaHUSA pedpa
TIEPEKPHITHS Ha OTIOPE U B TIPOJIETE.

2. BBoauM HE0OXOMMBIE TAaHHBIE B TIPOTpaMMe
«Ap0OaT», pacCUNTaHHbBIC YCUJIHSI UMIIOPTHPYEM H3
COXpaHEHHOTo (ailna.

3. BremomnHsieM mpoBepKy, Mpu HE0OXOAUMOCTH
KOPPEKTHPYEM JAHaMETPhl apMaTyphl OAJIKH.

4. CoxpassieM OTYETHI.

13. 3aBepmraem odopmiieHHE OTYETA Pe3ynpTaTel pacuera conepxar:

- U30TI0JIsI TIepeMenieHnit o Z ¢ BBIBOJIOM IIO
JOIYCTUMOCTH TOJy4eHHbBIX 3HAUE€HUH;

- U3010J11 HanpspkeHud My, My, Mxy;

- U30TI0JIA apMaTypsbl (HeoOxomMMoOe
KOJINYECTBO UHTEPBAJIOB OTIpeIeISIeTCS
CaMOCTOSITEIIBHO);

- BBIBO/I I10 apMHUPOBAHUIO TUIUTHI, pedep;

-BbIBOA 1o  gedopmarusM  (CpaBHEHHE
NOJYYCHHBIX  TEPEMEIIEHUH  C  TMPENeNbHO
JOMYCTHMBIMH, COTJIacHO [2]

3.3 BuiBoa mo padote
Pacyer BBIMOJIHEH IO ABYM IIPCACIIbHBIM COCTOAHUAM, CACIATb BBIBOIBI IIO

HECyIIed CHOCOOHOCTH IUIMTHI, MO naedopmarusiM (CpaBHEHHE TEPEMEIICHUH C
MPEeJICTbHO JOMYCTUMBIMH, COTIIAcHO [2].

15



budanorpaduyeckuii Ciucox

1. Kapnunosckuii, B.C. SCAD Office. ®opmupoBanrue ceyeHUM U pacuer Ux
TCOMETPUYCCKUX XapaKTepUCTHK: ydeOHoe rmocooue / B.C. KapnuinoBckwuid,
3.3 Kpukcynos, A.A. Mansipenko u ap. — Kues : 2024. — 134 c.

2. CII 20.13330.2016. «Harpy3sku wu BoO3aeMcTBUS. AKTyalau3upoBaHHas
penakiust CHull 2.01.07-85*». — Mocksa : Pocctannapt, 2016. — 154 c.

3. CIT 63.13330.2018. «beroHHble U Ke€1€300€TOHHBIE KOHCTPYKLHUH.
AxrtyanusupoBanHas penakuus CII 63.13330.2012». — Mocksa : Poccrannapr, 2019.
— 138 c.

4. CIT 29.13330.2011. «CBop mpaBuia. [lonbl. AxkTyanuzupoBaHHas peAakuus
CHulI 2.03.13-88». — Mocksa : Poccrannapr, 2021. — 109 c.

16



[Ipunoxenue A

Ncxomnbie TaHHbBIC 11 BBITOJIHEHHS BUPTYaIbHOM
nabopaTopHoi paboThl Ne 6

Tabmuma A.1 — McxoaHble faHHBIC, | YacTh

[Tocnenusis mudpa mudpa
IOCICTHSS Hasnauenue nomenenust (HOMep BapHaHTa)
urppa 0 9 2 4 6 5 7 3 8 1
mrdpa Pasmep meperopoaxu b x h (m) /
Cocpenorouennas Harpy3ka P1 (1)
1 0,12x | 0,12x| 0,12x | 0,12x | 0,12x| 0,12x | 0,12x | 0,12x | 0,12x | 0,12 x
2211 23/2|25/15|27/3| 3/1|23/1|25/3,3/32[3/1,2|3/1,8
2 02x |012x| 0,12x | 0,12x(0,12x| 0,12x | 0,12x | 0,12x | 0,12x | 0,12 x
28/1 | 22/1| 23/2 |25/15/2,7/3| 3/1 |23/1|25/3[3/32|3/1,2
3 0,2 x 02x | 0,12x | 025x [ 0,12x| 0,12x | 0,12x | 025x | 0,12x | 0,12 x
26/2 [ 28/1| 22/1|23/225/1527/3| 3/1 |23/1[25/3|3/32
4 02x [025x| 02x | 0,12x(0,12x{0,12x | 0,12x | 0,12x|0,12x | 0,12x
25/2 | 26/2| 28/1 |22/1(23/2|25/15 2,7/3| 3/1 [23/1]25/3
5 0,2 x 0,2 x 0,2 x 0,2x |0,12x|0,12x | 0,12x| 0,12x | 0,12x | 0,12 x
3/24 |25/2| 26/2 |28/1|22/1|23/2(25/15 27/3| 3/1 |23/1
6 0,2 x 0,2 x 0,2 x 0,2x [025x|0,12x | 0,12x| 0,25x | 0,12x | 0,12 x
235/1|3/24| 25/2 |26/228/1]22/1 |23/2|25/15 27/3| 3/1
7 025x | 0,2x 0,2x 02x [ 02x | 02x | 0,12x|0,12x | 0,12x | 0,12 x
2,715/212,35/1| 3/24 |25/2|26/2|28/1|22/1|23/225/15|2,7/3
8 0,25x [ 025x| 02x | 025x | 02x |025x| 02x |0,12x| 0,2x [0.25x2,5
2,6/3 |2,75/2|235/1|3/24|25/2|26/2(28/1|22/1|25/2| /15
9 02x | 025x| 0,25x 02x | 02x | 02x | 0,2x | 0,2x | 0,12x | 0,12x
29/2 | 26/3|275/2|235/1(3/24|25/2(26/2|28/1_22/1 |23/2
0 025x | 02x | 025x | 025x | 0,2x | 0,2x | 025x| 0,2x | 0,2x | 0,12x
26/3 |129/2| 26/3 |2,75/2(235/1|3/24|25/2|26/2|28/1]22/1

Tabmuma A.2 — McxoaHble JaHHBIEC, 2 YacTh

Howmep BapuanTa

HasznadeHnue nmomenieHus

[HEN

CIIOPTUBHBIN 3aJ1

¢oiie BHICTAaBOYHOTO 3aJ1a

BECTHOIOIb B CIIOPTHBHOM KOMIIJICKCC

KBapTHUpa KHUJIOI'0 3AaHHU

oduc

KYXHA O6H_[eCTBeHHOFO 3JaHusA

doiie B KUIOM 3TaHUH

YUTAJILHBIN 3aJ1

OO IN|O|OD|WIN

TOPrOBBIN 3all

o

KHUTOXPAaHWJINIIC

BapI/IaHT CXEMHBI JKeJIe300€TOHHOTO MNCPCKPLITHUA BbIAACTCA ITPCIIOAABATCIICM.
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Hcxoanbie JaHHBIC, 3 YacCTh.
BapuaHThl cxeM MOHOJUTHOTO 3KeJ1e300€TOHHOTO TIEPEKPHITHSI.
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[Tpunoxenue b
Ncxonnbie MaHHbBIC 11 BBITOJHEHHS BUPTYaIbHOM
JabopaTtopHoi paboThl Ne7

Tabmuma b.1 — Mcxonawie qannkie, 1 4acTh

[Mocnennss mudpa mmdpa
1 3 4 5 6 7 8 9 0
PaiioH cTpourenscTBa
10 1 2 3 4 5 9 8 7
Howmep cxemsl
1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 12 11
10 9 8 7 6 5 4 3 2 1
14 13 12 11 10 9 8 7 6 3
5 4 3 2 1 1 2 3 4 5
16 17 18 9 10 11 12 13 14 15
2 3 4 16 17 18 8 9 10 2
12 13 14 15 8 14 13 12 11 4
10 9 8 7 6 16 17 18 2 1
15 14 13 12 11 10 9 8 7 6
Tabnumna b.2 — McxoaHble JaHHBIE, 2 YacTh
Howmep Bapuanta Paiton cTpoutenbcTBa
1 Ps3anb
2 Spocnaib
3 Kpacnonap
4 ExarepunOypr
5 IIckoB
6 Hwxunit HoBropo
7 Kazanp
8 Biagusoctok
9 MypMaHCK
10 Biagusoctok
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Hcxoanbie JaHHBIC, 3 YacCTh.
BapuaHTBI cXeM MOHOJIUTHOT'O JK€J1€300€TOHHOTO TIEPEKPBITHS.
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KOHCprKIII/IIO KpoBJIn BBI6paTB CaMOCTOATCIIBHO, BBIYUCIINTL HAT'PY3KY. B
Ta6JII/II_Iy C HArpy3kaMu BHCCTH HAT'PY3KY OT 3JICMCHTOB KPOBJIH.

23




YueOHoe u3nanue

KaperuukoBa Cpernana BennaMuHoBHA

PACYET KEJIE3OBETOHHbBIX
MOHOJIUMTHBIX IIVINT ITEPEKPBITUS B IIK SCAD

Meronnueckue yka3zaHusi MO BBITOJIHEHUIO
BUPTYAJIbHBIX TAOOpaTOpHBIX padbot Ne 6, 7

Iloanucano B meyaTts . Tupax 5 3k3.

Psizanckuit unctuTyT (pusinan) MOCKOBCKOTO MOJIUTEXHUUECKOTO YHUBEPCUTETA
390000, r. Ps3ans, yu. IIpaBo-JIsibenckas, 26/53
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