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1. IlepeyeHb KOMIETeHUHH ¢ YKa3aHMEM 3JTanoB HUX (POPMHPOBAHHUA B
npounecce 0CBOCHUs1 00pa3oBaTeJbHON NMPOrPaMMBbI, ONIMCAHHUE NOKa3aTeIel U
KpHUTEepHUeB OLICHUBAHUS

Kon u conep:xanue

OneHoYHbIE

- 3HAHMWSIMH BUJIOB KOMITBIOTEPHBIX MIPOTPaMM
JUISl pacyeTa CTPOUTENbHBIX KOHCTPYKIIHH;
- METOJIaMH pacyera

Cemectp Pe3ysbTaThl 00y4eHust
HHIUKATOPA KOMIIETCHIIUH cpeacTBa
5 3HaTh: 3agauu ans
- OCHOBHBIE BH/IbI KOMITBIOTEPHBIX IPOrpaMM MPaKTUYECKHUX
JUIA pacdyeTa CTPOUTENbHBIX KOHCTPYKIIUH; 3aHATHIL.
- 0COOCHHOCTH PacueTOB B KOMITBIOTEPHBIX Bomnpocsr k
[IK-1: Crtoco6HOCTH TPOBOANTH P p P
MpOrpaMMax; 3a4eTy
OLIEHKY TEXHUYECKHX U
N Ymersn:
TEXHOJIOTUYECKUX PELICHUN B
- BBITOJIHATH PACUETHI B KOMIBIOTEPHBIX
cdepe TPOMBIIUICHHOTO ’
MpOrpaMMax;
TPa)kIaHCKOT'O CTPOUTENILCTBA
Baangern:
- 3HAHUSIMH BUJ0OB KOMIIBIOTEPHBIX MIPOrpPaMM
JUIA pacdeTa CTPOUTENbHBIX KOHCTPYKIIUH;
- METOJAMH pacyera
5 ITK-3: CriocoGHOCTh BHIONHATE | 3HATH: 3anaun s
pa6OTI:I 10 apXUTCKTYPHO- - OCHOBHBIC BUABI KOMIIBIOTEPHLIX IMMPOTpaMM MPaKTUICCKUX
CTPOUTEIILHOMY JUIsl pacdeTa CTPOUTEIbHBIX KOHCTPYKIUI; 3aHATHH.
MIPOEKTUPOBAHUIO 3MaHUHN U - 0COOEHHOCTH PacueTOB B KOMITBIOTEPHBIX Bomnpocsr k
COOPY’KEHUI MPOMBIIIIEHHOTO U | IPOrpamMMax; 3a4eTy
IpaXkJIaHCKOrO Ha3HAYECHHUS Ymerb:
- BBITOJIHATH PACUETHI B KOMIBIOTEPHBIX
IpOrpaMMax;
Baaagern:
- 3HAHUSIMH BUJOB KOMITBIOTEPHBIX MIPOrpPaMM
JUIA pacdyeTa CTPOUTENbHBIX KOHCTPYKIIUH;
- METOJAMH pacyera
5 [TK-4: CrtocoGHOCTh IPOBOANTE | 3HATH: 3amgauu nms
pacueTHOe 000CHOBaHHE U - OCHOBHEBIE BHbI KOMIIBIOTEPHBIX MPOrpaMM MPAKTUYECKUX
KOHCTPYHUPOBAHUE CTPOUTECIIBHBIX JJIA pacducTa CTPOUTEIIbHBIX KOHCprKHI/Iﬁ; 3aHATHMN.
KOHCTPYKLUH 3JaHUH U - 0COOEHHOCTH PacyeTOB B KOMITBIOTEPHBIX Bompocs! k
COOPYKEHUH NPOMBIIIEHHOTO U | IIpOrpamMmmax; 3a4eTy
IpaXkJaHCKOrO Ha3HAYEHHUS Ymerb:
- BBITOJIHATH PACUETHl B KOMIBIOTEPHBIX
IporpaMMax;
Baangern:

2. Tunosble KOHTPOJIBHBIC 3aJaHUdA HWJIH MaTepHualibl, HGOﬁXOI[I/IMLIe AJIA

OIICHKH

BJIAJICHUHN, YMEHU

U 3HAHWH,

XapaKTePHU3yIIHX

ITaAIlbI

popmMupoBaHusT KOMIETEHIHI B Mpolecce OCBOCHUS 00pa3oBaTebHOM

porpaMmbl ¢

OITMCaHHuEM IIKaJa

OIlCHUBAHUA W

MaTepuaJIaMu, ONpeaeIIOIUMH POLEeAYPY OLleHUBAHUS

[Mpumep 3aga4u I NPAKTUYCCKUX 3AHATHI

METOANYECCKUMHU

1. BJIOK Ne3. Pacuem npocmpancmeennoit cxemsl 6 BK «SCAD++»

JUi BBITIOJIHEHUSI JAHHOTO OJI0Ka MOKHO PYKOBOJICTBOBAThCS puMepoM 14
«Hcnons3zoBanue npenpoueccopa «Popym» u npumepom 17 «Pacuer nnomanku




IMPOMBIIIJIEHHOTO 3/1aHUs», KOTOPbIE OBLIN U3yUeHBI paHee B Kypce «CHernkypce mno
pacyery CTPOUTEIbHBIX KOHCTPYKIIMID.

Ilpu 6600e Inemenmog 6 umeHax HcecMKOCMU UCNOIB306aMb UX MAPKU,
nanpumep, K-1, I'b-1 u m.o.

Ilpu 6600e snemenmos 0an0K u ceaseii He 3a0bleamd YCMAHACIUCAMD
WAPHUPDL U JHcecCmKue 6CMagKu 014 ONUPAHUA 0A10K 6 0OHOM YPO6He.

Jucm JI-1 3a0aemca knonkoit Komanowvt «B6oo nepexpoimusy.

1.1. B npenpoueccope «@opym» co3aaTh Fr€OMETPUUYECKYIO YKPYITHEHHYIO
CXEMY 3TAXKEPKHU B CIECAYIOLIECH MOCIEA0BATEIIbHOCTH JICUCTBUM:

- 3aJTaHUE KOOPJMHAIMOHHBIX OCE;

- Ha3eIBaHue Ooka Nel kak «1-BIH 3Tax»;

- 3aganue B O0sioke Nel konoHH cpeanero psga K-1, KoloHH kpaitHero psijaa
K-2 u yrnoBbix xoionH K-3;

- 3a/1aHKe TJIaBHBIX 0anok psanoBeiX ['b-1 u kpaitaux ['b-2;

- 3a/1aHKE BTOPOCTENEHHBIX O0aok psaoBbix Bb-1 u kpaiinux Bb-2;

- 3a1anue Oanok HacTuia psagoBeix Hb-1 u xpaitnux Hb-2;

- 3a1anue cBszeit CB-1;

- 3a/1aHKe rcTa Hactuia JI-1;

- co3manue 0oka Ne2 kak «2-0H 3Tax»;

- KONMpoBaHHUE PparMeHTa cxeMbl U3 010ka Nel B 0510k No2 (ne 3advieaiime
010K N2 coenamb akmueHbviMm);

- co3ganue O0oka Ne3 kak «3-ui 3Tax»;

- KOMUpOBaHHUE PparMeHTa cxeMbl U3 0110ka Ne2 B 0510k Ne3 (ne 3advieaiime
010k Ne3 coenamb akmueHwvim);

- YCTAHOBKA B HWKHUX Y3JIaX KOJIOHH CBSI3€M THUIOB (GKECTKAs 3aJ1€JIKa» B
IJIOCKOCTH PaM U «IIapHUPHO-HEMOIBM>KHASL ONIOPa» U3 TJIOCKOCTH pam;

- TeHepalus pe3yJbTUPYIOLIETO IIPOEKTa, T.€. CO3JAHUE PaCUETHOU
KOHEYHO-3JIEMEHTHOM cXeMbl (IIar pa3OoueHus KOHTYpOB 3a7aTh, Harpumep, 10 m;
miar pa3ouMeHus MepekphITHs 337aTh, HAPUMED, 5 M);

- BBIIIOJIHUTH MMPOBEPKY KOPPEKTHOCTU PACUETHOU cXeMmbl. i1 3TOro 3aaaTh
3arpyxeHue «Bec SIEeMEHTOB CXeMbD», HaXkaTb Ha KHONKY KOMaHIbI
«ABTOMaTHYECKOE OPUEHTUPOBAHUE BBIIAUN YCUIIUN I MIIOCKOCTHBIX KOHEYHBIX
AJIEMEHTOBY», CHeNaTh H3KCHPECC-KOHTPOJIb, CIeNaTh pacuyeT W MOCMOTPETH
AHUMAILMIO TIEPEMEIIEHU .
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Puc. 3.1 — O6muii Bu B U30OMETPUH T€OMETPUUECKON YKPYITHEHHOM CXEMBbI ATAKEPKHU
(c oToOpakeHUEM MPOUIICH IIBETOBOM WHINKAIIUCH KECTKOCTEH IJICMEHTOB)

EEEEEEEEEEE E

XKectkoctn

1004
a0x4
LE3x5

@

[EIr=
3

L7005
h=0.2

EEEEEEEECOEC
KN HM-COO0 -~

IERE
EF <29 £ @
0"
32'.
H |]
15"
ms'-
30'.
1 |
3 |
4 |
329'-

W2 Uk Uy Uz 8 I

[al

0 Ilkana
PparMeHTa

Sakpeme

44

Puc. 3.2 — O0muit Bua B U30METPHUH PACUETHOW KOHEYHO-IIIEMEHTHOM CXEMBI ITAXKEPKHU
(c oTobpaxeHueM mpoduiIei 1 MBETOBOW WHINKAITUEH )KECTKOCTEH 2JIEMEHTOB)

Konuuecmeennole xapaxkniepucmukxku pacuemﬂod cxemaol.

PacueTrHas cxema xapaktepusyercs CIeAYIOIMUME MapaMeTpaMu:

1. KonuyecTBo y3710B —



2. KomnyecTBO KOHEUHBIX 3JIEMEHTOB — 929.

3. Tun cxemsl - cucrema oOmiero Bujaa (3TO O3HaydaeT, 4to jaedopmaluu
pacyeTHOM CXeMbl M €€ OCHOBHBIE HEHU3BECTHBIC IMPEACTaBICHbI JIMHEHHBIMU
NepeMENICHUsIMU  Y3JIOBBIX TOuYeK BAOJIL oced X, Y, Z U BpauaTelbHbIM
nepeMelleHrueM y3IoBbIX Touek Bokpyr ocu UX, UY u UZ).

4. Tum MmIOCKOCTHOrO KOHEUHOTro 3yieMeHTa — 44 (4-XyrojibHbIi KOHEUHBIH
AJIEMEHT 000JIOUKH).

5. Tunm cTep>KHEBOrO KOHEYHOro 3JeMeHTa — 5 (IpOoCTpaHCTBEHHBIM
CTEPIKEHB ).

6. Komonns! ¢ rimaBHbIME OasikamMu 00pa3yroT pambl. ConmpsbkeHHe KOJOHH C
dbyHIaMEHTaMHU KECTKOE B IJIOCKOCTH paM W IIAPHUPHOE W3 TUIOCKOCTH paM.
ConpspkeHre TJaBHBIX OajJlOK M KOJOHH JKECTKO€. YCTOMYMBOCTH paM U3
IUIOCKOCTH O0ecreyeHa CHUCTEMOM BEPTHKAJIbHBIX KpPECTOBBIX CBSI3€M MEXIY
KOJIOHHaMH TiocepeuHe dTaxepku. ComnpspkeHHE BTOPOCTEIICHHBIX U TJIABHBIX
Oanoxk mapHupHoe. CompspkeHue OalloK HacTUila M BTOPOCTENEHHBIX Oanok
HIAPHUPHOE.

7. CBsi3u — B ypOBHE HHU3a KOJOHH .../ (ompeaenuThes camuM: mo X, Y, Z,
UX, UY u UZ).

8. Hampapiienue BbIIauM YCUJIMU JJIi TOPU3OHTAIBHBIX TUIOCKOCTHBIX
KOHEYHBIX AJIEMEHTOB — 10 X.

9. Kectkoctp KO mucra JI-1 — tommmua 11 MM; matepmanm — CTaib
kayecTtBeHHas C255.

10. OcHoBaHME CMOJICTMPOBAHO KaK aOCOTIOTHO JKECTKOE.

11. JKecTKOCTH 3JEMEHTOB OIHMCAHBI C WCIOJB30BAHUEM CTAaHIAPTHBIX
TUTIOB ceueHuil, mnpeaycmorpeHHbix B SCAD++, Takux kak mnpoduim
MeTajonpokaTa. TUmbl )KeCTKOCTeH npuBeAeHbI B Ta0I. 3.1.

Tab6muma 3.1 — XKecTKoCTH 2JIEMEHTOB

Enuauner usmepenns: m, MM, kH.
TonmmHa IUIACTUH TMPEACTaBlICHA B E€IMHUIAX HW3MEPEHUS JIMHEHMHBIX
a3MEpOB.

XecTtkocTun

Tun YKecTKkoCTb N306paxkeHune

1 YKecTKoCTb CTEPXKHEBbLIX 3NIEMEHTOB - NPOdUIb

MeTannorpokara 100

Kartanor: MNonHein katanor npocunen NOCT.. va

CewmenctBo: KsagpatHble Tpybbl no FTOCT 12336-66
Mpodunk: 100x4

50

100

Mogyne ynpyroctn E = 21000000,77 TIm? >
KoadhdumumeHT NyaccoHa v = 0,3

O6beMHbIt BeC p = 7,85 T/m®

KoapduumeHT TemnepaTypHoOro paclumpenus o = 1,2e-005
MpogonbHas xectkocTb EF = 30870,001 T 50 50
N3rnbHas xectkocTb (ocb Y) El, = 45,99 T*m°

MNarmbHas xectkocTb (ock Z) El, = 45,99 T*m?

Cpsurosast xecTkocTb (ocb Y) GF, = 5115229 T

Casurosas xecTkocTb (ocb Z) GF, = 5115,229 T

KpyTtunbHas xectkocTb Gly, = 28,584 T*m?

AnpoBoe paccTosHMe BOOMb NONOXUTENBHOIO HanpaBleHnsa ocn

50
[




KecTKkoCTHN

Twn

>KecTkocTb

N306paxkeHune

Y(U) ay: = 2,98 cm
A0poBoe paccTosiHWe BOOSb OTPULATENBHOMO HAaNpPaBeHns ocu
Y(U) a,. =2,98 cm
SAnpoBoe paccTosiHve BAOMb NOMOXUTENBHOIO HanpaBnieHns ocu
Z(V)ay. =2,98 cm
SAnpoBoe paccTosiHne BAOMNb OTpULLATENBHOMO HanpaBeHUs ocu
Z(V) a,. = 2,98 cm

YKecTKoCTb CTEPXKHEBbLIX 3NIEMEHTOB - NPOdUIb
MeTansonpokaTa

Katanor: MonHbin kaTanor npodunen NOCT..
CewmenctBo: KBagpatHble Tpybbl no FTOCT 12336-66
Mpocuneb: 80x4

Mogynb ynpyroctn E = 21000000,77 TIm?

KoadpduumenT NMyaccona v = 0,3

O6bemHbI Bec p = 7,85 Tim®

KoadpduumeHT TemnepatypHoro pacwmpenns o = 1,2e-005
MpogonbHas xectkocTb EF = 24150,001 T

N3rnbHas xectkocTb (ocb Y) El, = 21,147 T*m°

N3rnbHas xecTkocTb (ock Z) El, = 21,147 T*m?

Cpsurosast xecTkocTb (ocb Y) GFy = 3751,596 T

Cpasuroeas xectkocTtb (ocb Z) GF, = 3751,596 T

KpyTtunbHas xectkocTb Gly, = 14,182 T*m

AnpoBoe paccTosiHMe BOOSb MOJNOXUTENBHOIO HanpaBeHUs ocu
Y(U) ay+ =2,189 cm

AnpoBoe paccTosiHne BAOMNb OTpULLATENBHOMO HanpaBneHns ocu
Y(U) a,. =2,189 cm

AnpoBoe paccTosiHne BAOMb NOMOXUTENBHOIO HanpaBeHWs OCK
Z(V) ay.. =2,189 cm

AnpoBoe paccTosiHne BAOMNb OTpULLATENBHOMO HanpaBneHns ocu
Z(V)a,.=2,189 cm

40

40

80

40 40

XecTKocTb CTepKHEBbBIX 3M1€MEHTOB - NPOdUIb
MeTannonpokaTa

Katanor: MNonHein katanor npocunen FOCT..
CewmenctBo: Yronok pasHononoyHein no FOCT 8509-93
Mpodpunb: L63x5

Mogynb ynpyroctn E = 21000000,77 TIm?

KoadhdumumeHT NyaccoHa v = 0,3

O6bemHbIN Bec p = 7,85 Tim®

KoahduumeHT TemnepaTypHoro pactumpenust a = 1,2e-005
MpoponeHasa xecTtkocTb EF = 12873,001 T

N3rnbHas xectkocTb (ocb Y) El, = 7,728 T*M°

MNarmbHas xectkocTb (ock Z) El, = 1,999 T*m?

Cpsurosas xecTkocTb (ocb Y) GF, = 3960,923 T

Cpasurosas xectkocTb (ocb Z) GF, = 3960,923 T

KpytunbHas xectkoctb Gl = 0,039 T*m?

Yron HaknoHa rraBHbIX Ocen uHepumn o = 45 rpag

AnpoBoe paccTosHWe BOOMb NOMNOXUTENBHOMO HanpaBnieHnsa ocu
Y(U) ay+ = 0,341 cm

FnpoBoe paccTosHve BAOMb OTPULLATENBHOIO HanpaBieHns ocu
Y(U) a,. =0,631 cm

fppoBoe paccTosiHVe BAOMb MNOMOXUTENBbHOIO HanpaBreHnst ocu
Z(V) a,» = 1,348 cm

FnpoBoe paccTosHVe BAOMb OTPULLATENBHOMO HanpaBieHns ocu
Z(V)a,. =1,348 cm

A

63

Y4

17,358




XectkocTun

Tun XKecTtkocTb N3o06paxkeHune
4 YKecTKoCTb CTEPXKHEBbLIX 3NIEMEHTOB - NPOodUIb
MeTannonpokaTa
Katanor: MNonHbin kaTanor npocunen NOCT.. Zy
CewmencTtgo: LLBennep ¢ napannensHbIMU FpaHAMKU NOMOK Mo 7
FOCT 8240-89 3 F;—
Mpodhuns: 1601

|- > g
Moaynb ynpyrocTut E = 21000000,77 T/m? o
KoadpdumumeHT MNyaccoHa v = 0,3 ®
O6beMmHbIt BeC p = 7,85 T/m® 19,7 43
KoadhpmumneHT TemnepatypHoro pacwmpenus o = 1,2e-005 54
MpogoneHaga xectkocTb EF = 38010,002 T
N3rmbHas xecTkocTb (ock Y) Ely, = 157,5 T
M3rnbHast xecTkocTb (ock Z) El, = 15,288 T*Mm?
Capwrosast xecTkocTb (ocb Y) GF, = 5992,388 T
CaBuroBas xecTkocTb (ocb Z) GF, = 5654,368 T
KpyTuneHas xectkocTtb Gly, = 0,258 T*m?
AnpoBoe paccTosiHMe BAOMb NOMOXUTENbHOrO HanpaBneHnsi ocu
Y(U) ay+ = 0,908 cm
AapoBoe paccTosiHMe BOOSb OTPULLATENBHOMO HaNpaBreHns ocu
Y(U) a,. =2,042 cm
AnpoBoe paccTosiHMe BOOSb MONOXUTENBHOIO HanpaBeHUs ocu
Z(V)a,. =5,18 cm
AnpoBoe paccTosiHMe BOOSb OTPULLATENBHOMO HaNpaBreHns ocu
Z(V)a,. =5,18 cm

lannwvie o nacpyskax.

B pacuetHom kommuiekce SCAD++ Bce Harpy3ku NpUKIAIBIBAIOTCS K
pacueTHOM CXeMe OTIEIbHO IO BUIAM 3arpy>K€Hui, 0ObEeIUHSIOUINX JIOTMYECKU
B3aMMOCBSI3aHHbIE HArpy3ku. B o01ei cli0)XKHOCTU MPUHATO 2 3arpykKeHus (puc.
3.3,3.4):

Ilocmosinnvie

L1 - nocrosiHHas Harpy3ka OT Beca DJJIEMEHTOB pAaCuUC€THOW CXEMBbI:
3JIEMEHTOB KOJIOHH, 0aJIOK, CBSI3€H, JINCTOB HACTUJIA,

Bpemennwvie

L2 - mone3Hast aKcITyaTallioOHHAas Ha TOJI.



Puc. 3.3. O6muii BUJ 3arpy>keHusi OT Beca HJIEMEHTOB pacyeTHON CXeMbI (CTAIIbHOTO KapKaca)

x PacueTHble coueTaHMA YCUAMIA M NepeEMELLEHNHA
Sarpy:eHus
AKTHEHOE AKTHBHDE SHakone | YHaCTEYHOT B rpyNNoBeiX oNepaumax | Koad, Oona
sarpyxeHne arpy#eHre | HavMeHoBaHKWe | TWn 3arpyseHHA BWA Harpyski | pEMEHHBI | DEbenuH | 33amumonc T HEAEKHD | ANUTEND K,
s PCN e EHHA | <IHIYEHK T HOCTH
1 I =] BEC QYHASMEHTHOM MOCTOAHHEIE Ha| v | Bec BeToHHb (| v | - ] - | 1,1 1 1
2 =] =] BEC CTankHbIX 3neM MNocTOAHHEIE Ha | w | BeC MeTanmuqer| w 1= r 1= r =] 1,05 1 1
3 =] = BEC NOKPLITHA MoCTOAHHEIE Ha| w | Apyrue w| o r | r = L2 1 1
4 ] = BEC CTEH MoCTOAHHBIE HE| w | Apyrue v o r =] r = L,2 1 1
5 ] = BeC nana MOCTOAHHBIE HE | w | BEC METENAMYEE w 1= r 1= r = 1,05 1 1
] I I nonesHanA Ha non | KpaTkospeMent| s | MonHbie Harpys) w r 1 [ - 0,35 1
7 I =] CHEer KpaTkospemenr| » | MonHble CHEros! w r 1 [ - 0,7 1
8 I I W W [ I I [ 0 1
9 [ I W W r [ [ [ 0 1
10 [ I W W r [ [ [ 0 1
11 — 1 W W = I — 1 0 1
12 =] =] KpaH BepT cepeduk KpaHosad ' | [ONHBIE BEPTHE| w =] r = r 0 1
13 & = KpaH BEpT No oW A KpaHosan w | [ONHbIE BERTHE| w = . = . 0 1
14 ] = KpaH BepT No oW B KpaHosan w | [ONHbIE BERTHE| w 1= . = [ 0 1
15 I o KPaH ropus K A KpaHosan w | TOPMOXKEHWE B[ w r 1 [ - 0 1
16 I =] KpaH ropms K b Kparosas w | TopMoweHne 6O w| | ™ I I 0 1
17 I =] AWHEM BeTep no X | KpaTkospemeHr w | BeTpoBbie Harp | » r 1 I - 0 1
18 I} =] AWMHEM BETEP NpoTk KpaTKoBPEMEHr s  BeTpoBbIE Harp| » 1= . I} [ 0 1
19 I I} AvHaM BeTep o Y | KpaTKoBpeMeHr v  BeTpoBsIe Harp | w [ [ I (] i} 1
20 =1 =] AWHEM BETED NpoTh KpaTKoBpeMeHr v BeTpoBnie Harp|w | ] [ I I I [ 0 1

r'e

| (- _ o |

Puc. 3.5. PacueTHsle coueTanus ycuini



A KoMBWMHaUMKW 3arpyxeHni

[ | Yuecte koo dpuumerT HageswHocTy || HuscTe 4omo anuTensHocTH
_ Januck KorGHHALWK
JarpyseHdas KorGHHaLWK F.om pepumeHT |

EeC PYHIAMEHTHOMN MAMTE
E2C CTANeHe 3 NEMEHTOE
E2C NOKPETIMA

E2C CTEH

; ¥ YaaneHue KomMEHHALLMM
3

4

5 Bec nona

E

i

8

3

+ HoeaA korGuHaLMA

NoNe3sHaA Ha non

= 3 -\.-
= ArpyYysuTE M3 PaKna
CHEr

CTET EETER MO X
CTAT BETEP MPOTHE &
10 |cTar eeTep oY
11 CTar BETep NPOTHE '

Bl Coxpanums & dalin
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Puc. 3.6. KomOuHaIus HOpMaTUBHBIX Harpy30K JAJIs aHANN3a JedopManuii

IIpomoxkon pacuema.
20:04:27 15.09.2021
I POTOZKOI BHIOIJHEHU HMMA PACUYETA

[Monue pacdeT. Bepcuma 21.1.9.5. Cbopka: Jun 23 2020

umpp - "NONAME".
20:04:27 ABTOMATHUUECKOE OINpenesjieHMEe uMucjia NOTOKOB. McrnojblyeTcs : 3
20:04:27 BEIUMCIIAIOTCA pacdeTHHEe BHaueHMA [IepeMelleHUN U yCUIuM
20:04:27 BBOO MCXOHOHBIX INAHHBIX CXEMBL

Frxkoxk OQUIVMBKM UM INPEOYIOPEXIEHVA KOHTPOJIA MCXOIOHHX ITAHHBX kKKK
W ComepxmMoe BcCrHoMoTaTesbHOTO darsa "C:\SWORK\Mrarka maBmiboH Hanm KHC.crs"

HE COBNAJaeT C KOMNMEM, COXPaHEHHOM B IIPOEKTE.
R b b b b b b b b b b b b b b b b b b b b b b 2 b b b b b b b b b b d b b b b b b b b b b b b b b b b b b b b b b b b b b

lTonyueno ommbok: 0, npemynpexneHuyr : 1

20:04:28 [IapalJleJIbHEM KOHEUWHOBJIEMEeHTHHIM coJjiBep PARFES
20:04:28 ABTOMATUUYECKMUM BEOOP MeTOoIa ONTUMMUI3ALUM.
20:04:28 PARFES: - aHanM3 MaTPULE XEeCTKOCTU
20:04:28 YnopsanodeHMe MaTPMULE aJITOPUTMOM MMHMMAJIbHOM CTEeleHU
20:04:28 VHdopMalLMsa O pacuUeTHOM CXeMe:

- mundp CXEeMsl NONAME

- NOPSAIOK CUCTEMBl ypaBHEHUM 1512

- WMPWHA JIEHTH 1452

- KOJIMUECTBO DJIEMEHTOB 529, ymanenex 0

- KOJIMUECTBO Y3JIOB 366, ymajenex 0



- KOJIMUECTBO BaTPYyXEeHUMN 20
- MJIOTHOCTb MaTpPMUILE 70%

20:04:28 HeoBxommumas InJisa BHIIOJIHEHMS pacuyeTa OMUCKOBas NaMsATh:
MaTpuila XEeCTKOCTU  — 0.763 Mb
OVHaMMKa - 2.184 Mb
IepeMeleHUs - 1.338 Mb
yCunms - 5.789 Mb
pabounre Garie - 0.074 Mb

BCETO - 10.149 Mb

20:04:28 Ha nucke cBobomHo 138492.988 Mb

20:04:28 [lapaJlleJIbHEM KOHEUWHOBJIEMeHTHHM cojiBep PARFES

20:04:28 PARFES: - ¢opmMupOBaHME MATPULEL XE€CTKOCTU

20:04:29 PARFES: - pasJjiOXeHMVe MaTPULHE XeCTKOCTU

20:04:29 OnpenejieHVe CTapTOBHEX BEKTOPOB

20:04:29 HaxomnjeHue macc

20:04:29 [IpeocbpazoBaHMe OJjig 3arpyxeHus 17 cTaTUUeCKUX BaATPYXEHUM B MaCCH
0.8*L1+0.8*L2+0.8*L3+0.8*L4+0.8*L5+0.5*L6

20:04:30 PacnpeznesieHMe BECOB MacC OJida 3arpyxeHmusa: 17, axTUBHEX Macc: 414

X Y Z UX Uy Uz (T, T™M"™2)

1.18134 1.18134 8.83139 0 0 0
20:04:30 [IpeocbpazoBaHMe g 3arpyxeHus 18 cTaTuMUecKMX 3aTPYXEHUM B MaCCH
0.8*L1+0.8*L2+0.8*L3+0.8*L4+0.8*L5+0.5*L6
20:04:30 PacnpegnesieHre BECOB MacC OJida 3arpyxeHmus: 18, axTuBHEIX Macc: 414

X Y Z UX UY Uz (T, TM"™2)

1.18134 1.18134 8.83139 0 0 0

20:04:30 [IpeocbpazoBaHMe Jjig 3arpyxeHus 19 crTaTuuecKMX 3aTPYXEHUM B MaCCH
0.8*L1+0.8*L2+0.8*L3+0.8*L4+0.8*L5+0.5*L6

20:04:30 PacnpeznejyieHMe BECOB MacC OJd 3arpyxeHusa: 19, axTuBHEIX Macc: 414

X Y Z UX UY Uz (T, T™M"™2)

1.18134 1.18134 8.83139 0 0 0

20:04:30 [IlpeobpazoBaHue njsa 3arpyxeHus 20 CcTaTUUECKUX 3aATPYXEHUM B MaCCH
0.8*L1+0.8*L2+0.8*L3+0.8*L4+0.8*L5+0.5*L6

20:04:30 PacnpegnesieHMe BeCOB Macc nOjsa 3arpyxeHus: 20, axkTMBHHX Macc: 414

X Y Z UX [904 Uz (T, TM"2)

1.18134 1.18134 8.83139 0 0 0
20:04:30 OnpenesieHre dopM koJe®aHUM IOJig 3arpyxXeHus 17. MeTonm urTepauuu
IIONIPOCTPAaHCTB.

20:04:31 KonmmuecTBO BHIOJIHEHHHX MTepaumi - 5

20:04:31 CyMMa MOZIAJIbHEIX MaccC B IpoleHTax: Mx = 77.01 My = 65.28 Mz

99.94

20:04:31 IOna 3arpyxeHusa 18 MCHIOJIE30BAHH Pes3yJibTAThH MTEPalMOHHOT'O
npouecca nnusa sarpyxeHus 17.

20:04:31 IOna 3arpyxeHusa 19 MCHOJIB30BAHH pPes3yJbTaTh MTEPALMOHHOTO
npouecca nJjs sarpyxeHus 17.

20:04:31 IOna 3arpyxenusa 20 MCHOJIE30BAHH Pe3yJbTATH MTEPALMOHHOIT'O
npouecca nnsa 3arpyxeHusa 17.

20:04:31 BeIUMCIIEHME MHEPLMOHHBIX XaAPaKTEPUCTMUK IMHAMMUECKUX BaATPYXEHUM

20:04:32 BrrumciieHMe IMHaMMYUECKMX CHJI. 3arpyxeHue 17

Homep Momysia mouHaMuku : 32, koJjJguuecTBO ¢dopMmM : 15

HomMep cTaTMueckKoTo 3arpyxeHus : 8

[I[peoBpaz30BaHMEe CTATUUECKMX 3aTPYXEHMI B MacCCH
0.8*L1+0.8*L2+0.8*L3+0.8*L4+0.8*L5+0.5*L6

PacueT Ha BeTpPOBHEe Harpy3ku no CII 20.13330.2016, u3Mm.l

20:04:32 IOna 3arpyxeHus 17 He YUMUTHBAITCS BHUMCIJIEHHBIE QOPMBI, IJIS KOTOPBIX
yacToTa COOCTBEHHHIX KoJieBaHui OOoJiblle NpPenesibHOTO 3HaueHmsa 1.75267 Tn

20:04:32 BrlumCIiieHMEe IOMHaAMUYECKMUX CUJI. 3arpyxeHue 18

Homep momymnsa mouHamuku : 32, kKojJauuecTBO dGopm : 15

HoMep cTaTuueckoIro 3arpyxeHus : 9

[IlpeoBbpaz0BaHKEe CTATUUECKUX 3BaTPYyXEHMUM B MacCCH
0.8*L1+0.8*L2+0.8*L3+0.8*L4+0.8*L5+0.5*L6

PacueT Ha BeTPOBEE Harpy3ky no CII 20.13330.2016, wm3Mm.l1l

20:04:32 IOna sarpyxeHus 18 He YUMTHBAKTCS BHUMCJIEHHBIE GOPMBI, IJIS KOTOPBIX



yacToTa COOCTBEHHHIX KoJieBaHuMi OOoJiblle NpenesibHOTO 3HaueHmsa 1.75267 Tu

20:04:32 BrluMcIleHMe IOMHaMUYECKUX CUJII. 3arpyxeHue 19
Homep Monmysisa nuHaMmuku : 32, kojguuecTBO dopMm : 15
Homep cTaTMueckoro 3arpyxenHus : 10

[IpeoBpaz0BaHMEe CTATUUECKUX BaTPYXESHUM B MacCCH
0.8*L1+0.8*L2+0.8*L3+0.8*L4+0.8*L5+0.5*L6

PacueT Ha BeTPOBHE Harpy3ku no CII 20.13330.2016, mu3Mm.l

20:04:32 IOna sarpyxeHus 19 He YUMTHBAITCS BHUMCJIEHHBIE QOPMBI, IJIS KOTOPEBIX
yacToTa COOCTBEHHHX KoJebaHui OoJiblle NpenesbHOTO 3HaueHmsa 1.75267 Tu

20:04:32 BLIUMCIJIEHVE IOMHAMMUECKMX CuJl. 3arpyxenHme 20

Homep Momyssa nmuHaMmuku : 32, kojguuecTBO dopMm : 15

HomMep cTaTmueckoro szarpyxenHmsa : 10

[IpeobpazoraHMe CTATUUECKMX 3aTPyXeHMM B MacCCH
0.8*L1+0.8*L2+0.8*L3+0.8*L4+0.8*L5+0.5*L6

PacueT Ha BeTPOBEE HarTpy3ky no CII 20.13330.2016, mu3Mm.l

20:04:32 IOna sarpyxesHus 20 He YUMTHBAITCS BHUMCJIEHHBIE QOPMBI, IJIS KOTOPEBIX
yacToTa COOCTBEHHEIX KoOJIeOaHMUM OoJiblle NpenesibHOT'O 3HadeHus 1.75267 Ty

20:04:32 HakomnjieHre Harpy30K.
CyMMapHBEle BHelHMe Harpysku (T, Twm)

20:04:32 X Y Z UX Uy U
1- 0 0 6.72787 -0.000120318 -0.000410827
0
2- -0.000663785 -0.000555676 1.18691 0 0
0
3- 0 0 0.256 0 0
4- 0 0 0.88192 0 0
5- 0 0 0.623225 0 0
6- 0 0 2.18129 0 0
7= 0 0 2.6112 0 0
8- -0.32211 0.05081 0 0.0686256 0.0906544
9- 0.284785 0.05081 0 0.0686256 -0.0660104
10- 0.026755 -0.28855 0 -0.087464 -0.0443288
11- 0.32774 0.02893 0 0.0511328 -0.0673864
12- 0 0 1.2 0 0
13- 0 0 1.2 0 0
14- 0 0 1.2 0 0
15- 0 0.06 0 0 0
l16- 0 -0.06 0 0 0
17- 1 -0.250951 0.0403775 0 0 0
18- 1 0.221872 0.0403775 0 0 0
19- 1 0.0207052 -0.229905 0 0 0
20- 1 0.0207052 -0.229905 0 0 0
20:04:32 BHVMAHME : IlaHa CyMMa BHEUHMX HATPY30K
0e3 ydeTa MNPUIIOKEHHHX HEINOCPEeNCTBEHHO Ha CBA3U
20:04:32 BHVMAHME: He yuMTHBaeTCA HArpPy3Ka Ha XeCTKUE BCTaBKU IIPU
3aTaHUN
PaBHOMEPHO-pPAaCIPEeNeJyIeHHEIX HaI'Py30K Ha CTEpPXHEBHE DJIeMeHTH
20:04:32 BrlumciieHME IIepeMeleHU .
20:04:32 [loTeHuranbHasa sHepITusa (TM)
20:04:32 1 - 0.000809147
20:04:32 2 - 0.000155777
20:04:32 3 - 4.02992e-005
20:04:32 4 - 1.65482e-005
20:04:32 5 - 7.31613e-006
20:04:32 6 - 8.96226e-005
20:04:32 7= 0.00415531
20:04:32 8 - 0.000100719
20:04:32 9 - 9.48578e-005
20:04:32 10 - 7.26286e-005
20:04:32 11 - 0.00011225
20:04:32 12 - 0.00300717
20:04:32 13 - 0.01078
20:04:32 14 - 0.00127235
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20:04:32 15 - 1.25361e-005
20:04:32 16 - 1.25361e-005
20:04:32 17 - 1 4.28657e-005
20:04:32 18 - 1 3.94256e-005
20:04:32 19 - 1 2.92415e-005
20:04:32 20 - 1 2.92415e-005
20:04:32 CopTHUpOBKa IepeMelleHUn
20:04:33 KoHTpoOJIb pelmeHus
20:04:33 BrerumciieHre yCcuimm
20:04:33 CopTUpPOBKAa YCUIIUM U HAIPSIXEeHUN
20:04:33 BreluMcIleHMEe COYEeTaHUM HaTPYyXeHUN.
20:04:33 BrUMCJIEHME YCUMIIMM OT KOMOMHALMM 3alpyXeHUlN
20:04:33 CopTUPOBKA YCUIMM M HANPsSXeHMM OT KOMOMHALUUN 3arpyXeHUM
20:04:34 BrluyciieHMe IepeMelleHMM OT KOMOMHALUMM 3aTpyXeHUM
20:04:34 BeiOOp pacueTHHX coueTaHum ycunami no CI 20.13330.2011
20:04:34 B pacCuyeTHHX COUETaHMSX He YUUTHBAKTCS KOMOMHALMM 3aTPyXeHUM
20:04:34 B pacueTHHX COUeTaHMUSAX HE YUMTHBAKLTCSA 3arpyxeHus: 8-11
20:04:35 BeiOOp pacuyeTHEIX codeTaHuM nepememeHuy no CII 20.13330.2011
20:04:35 B pacueTHHX COUYeTaHMIX He YUMTHBAITCS KOMOMHALUM 3aTPyXEeHUM
20:04:35 B pacueTHHX COUYeTaHMAX He YUMTHBATCA 3arpyxeHus: 8-11
20:04:36 BeiOOp pacyeTHEIX COdYeTaHuM NporuboB B crTepxHax o CI 20.13330.2011
20:04:36 B pacueTHHX COUYeTaHMSAX HEe YUMTHBAKTCSA KOMOMHALUM 3aTPyXeHUMN
20:04:36 B pacueTHHX COUeTaHMUSAX HE YUMTHBAKLTCSA 3arpyxeHus: 8-11
20:04:36 3AIO0AHINUE BHIOJHEHDO

ZarpauenHoe Bpemsa : 0:00:09 ( 1 min )

Pe3ynpraTel  aBTOMaTU3MPOBAaHHBIX  pacyeTOB INPHUBEACHBI B  BHUJC
ko3 durentoB ucnonb3zoBanus K. IlosgcHum ¢dusmyeckuid cMmbICI 3TOro
kodhdummenta. Jlroboit HAOOP HOPMATUBHBIX TpeOOBaHUNA MOXKET OBITh
IIPECTaBIICH B JOpME CIIMCKA HEPABEHCTBA BUA!

F(S,R) <1,
rae F — ¢GyHKIuS OCHOBHBIX TMEPEMEHHBIX; S — 0000mIeHHbIe Harpy3km; R —
00o001IeHHbIE cONpOoTUBICHUS. OpUEHTUPYSICh Ha 3HaueHue (QyHKUMH F, MOXHO
BBECTH MOHATHE KO3PPULIMEHTA UCTIONb30BaHUA ceueHus K 1 kputepuii npoBepku
NPEICTaBUTh B BUJIE:

max K<1,
BKJIIOYAIOLIETO Bce HeoOxoaumble mpoBepku. Camo 3HaueHue K mpu 3TOM
ONpeNeNsieT I 3JEMEHTa HMMEIOIIMICS 3amac MPOYHOCTH, YCTOMYMBOCTU WJIU
Jpyroro HOPMHUPYEMOro mapameTpa Hecyuled crnocoOHoctu. Ecnu TpeGoBaHue
HOpPM BBINOJHSETCS € 3amacoM, TO koddduuueHnt K paBeH OTHOCUTEIHHOU
BEJIMUYMHE MCUEPIIaHWs HOpPMaTUBHOro TpeOoBanus (Hampumep, K=0,7
cootBeTcTBYET 3amacy 30%). [Ipu HeBbImOTHEHUU TpeOoBaHUN HOpM 3HaueHHe K

> 1 CBUAETENBCTBYET O HAPYIIEHMH TOTO WJIM HMHOTO TpeOOBaHHs, TO €CTh



XapaKTepHU3yeT CTeNeHb mneperpy3ku. [lpu ompeneneHun Hecymeld CrocoOHOCTH
KOHCTPYKTHUBHOTO dJIEMEHTa MPUBOAWUTCS 3HaueHne Kpoy — MaKCUMalabHOTO U3
oOHapyXeHHbIX 3HaueHu K.

Koncmpyxkmopckue pacuemur konoun (npumep)

Ha puc. 3.7 npuBeneHa 1BeToBasi HHAUKALMS KPUTUUECKOTO (akTopa Kpay
JJIs1 KOJIOHH.
PacyeT BbinonHeH no CIM 16.13330.2017 ¢ nsmeHeHunem Ne1
KoHcTpykTMBHasA rpynna KonoHHbl. AnemeHT N2 15 (Hanbonee HarpyXeHHbIN)
Cranb: C245
OnunHa anemeHTa 2,32 M
MpenenbHas rMbkocTb Ans cxatbix aremeHToB: 180 - 60a

MpenenbHasa rMOKOCTb AN pacTAHYThIX anemeHToB: 400

KoadpduumeHnT ycrnosui pabothl 1

KonuyectBo
. Mosic, K KoTopoMy
3aKkpenrnieHun cxxaroro | Bupg Harpy3ku B nponete Oniopa M
npunoxeHa Harpyska
nosica B nponere
Bes 3akpenneHui PaBHomepHO CxaTtbin
pacnpegeneHHas

KoadhpmumneHT HagexxHOCTM No OTBETCTBEHHOCTYU 1

[JononHutenbHble KO3dduUneHTbl ycnoBun padboTbl
PacyeT Ha NpoYHOCTb NpY cencMmuke 0
Pac4yeT Ha yCTOMYMBOCTb NPU CENCMUKE 0
Mpu 0cobbix (He cencMUYeCcKUX) BO3AENCTBUAX 1
KoadhpmumneHT noHmxatowmin pacHeTHOe COnpoTUBIIEHNE 1

Heynpyras paboTa ceueHusi He gonyckaeTcs

KoadhmumneHT pacyeTHoM AnuHbl B nnockoctn X,;0Z; 1

KoadhpmumeHT pacueTHon anunHel B nnockoctn X;0Y; 1

PaccTosiHue mexay TouKamMm pacKkpenneHus ns nnockocTy narnba 2,32 m
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Mpocpunb: KsagpaTtHble Tpybel no FTOCT 12336-66 100x4

KoaddhmumeHt
MCnonb30BaHUA
n. 8.2.1 [MpoYHOCTb Npy AencTeum 0,035 L1+L2+L3+L4+L5+

Pe3synbTaTthl pacyeTa MpoBepka KombGuHauus




KoadcdbmumeHt

PesynbTaTthbl pacyeTa MpoBepka KombuHauus
MCnonb30BaHUA
narnbaroero momeHta My 0.9*L6+L18
n. 8.2.1 MpoyHOCTb Npy AencTenm 0,005 L1+L2+L3+L4+L5+
narnbatoL,ero MmomeHTa Mz 0.9*L14+0.9*L15+L
17
n. 8.2.1 MpoyHOCTb Npy AencTemm 0,001 L1+L2+L3+L4+L5+
nonepeyHomn cunbel Qy 0.9*L14+0.9*L15+L
17
n. 8.2.1 MpoyHOCTb Npy AencTemm 0,007 L1+L2+L3+L4+L5+
nonepeyHon cunol Qz 0.9*L6+L19
n.9.1.1 MpoyHocTb npu coBmecTHoMm 0,046 L1+L2+L3+L4+L5+
OEeNCcTBMM NPOAONIbHOW CUIbl 0.9*L7+0.7*L13+0.
1 n3rnbaroLLmx MOMeHToB 6e3 7*L15+L17
yyeTa NnacTukm
nn.7.1.3,7.2.2 YcTonumBocTb Npu cxatum B |0,022 L1+L2+L3+L4+L5+
nnockoctn XOY (XOU) 0.9*L7+0.7*L13+0.
7*L15+L17
nn.7.1.3,7.2.2 YCcTOMumnBOCTb Npu cxatun B |0,022 L1+L2+L3+L4+L5+
nnockoctn XOZ (XOV) 0.9*L7+0.7*L13+0.
7*L15+L17
nn. 9.2.8, 9.2.10, 9.3.1, 9.3.2 [YcTon4ymBocTb B nnockoctn 0,006 L1+L2+L3+L4+L5+
aencTtema MmomeHTta Mz npum 0.9%L14+0.9*L15+L
BHELIEHTPEHHOM CXaTuu 17
nn. 9.2.9, 9.2.10, 9.3.1, 9.3.2 [YcTon4umBocTb npu cxatum ¢ (0,049 L1+L2+L3+L4+L5+
n3rnbom B ABYX NNOCKOCTSAX 0.9*L7+0.7*L13+0.
7*L15+L17
nn. 9.2.4,9.2.5,9.2.8, 9.2.10, [YcTton4ymsocTb u3 nnockoctn |0,006 L1+L2+L3+L4+L5+
9.3.1,9.3.2 aencTena MmomeHTa Mz npm 0.9*L.14+0.9*L15+L
BHELIEHTPEHHOM CXaTuu 17
n.7.1.1 MpoyHocTb Npu LueHTpansHom|0,019 L1+L2+L3+L4+L5+
cxkatun/pacTtsxeHun 0.9*L7+0.7*L13+0.
7*L15+L17
n. 8.4.1 Y CTONYNBOCTb MIIOCKON 0,037 L1+L2+L3+L4+L5+
dopmbl nsrmnba 0.7*L6+0.9*L7+L19
n. 10.4.1 MpenenbHasa rmMbkocTb B 0,401 L1+L2+L3+L4+L5+
nnockoctn XOY 0.9*L7+L17
n. 10.4.1 MpenenbHasa rmMbkocTb B 0,401 L1+L2+L3+L4+L5+
nnockoctn XOZ 0.9*L7+L17
nn. 7.3.2,7.3.11, 8.5.1-8.5.8, |MpeaenbHas rmdkocTb cTeHkn|0,407 L1+L2+L3+L4+L5+
9.42,9.43,9.4.9 13 yCrnoBusi MECTHON 0.9*L7+L17
YCTOWYMBOCTHU
nn. 7.3.8, 7.3.11, 8.5.18, MpenenbHasa rmbkocTb cBeca 0,565 L1+L2+L3+L4+L5+
9.4.7,9.4.9 nonku (NOSICHOro nucTa) us 0.9*L6+L19

YCIoBUsi MECTHOM
YCTOMYUBOCTU

KoaddmumeHT ncnonbsoBaHus 0,565 - NpegenbHasa ru6KocTb cBeca NOsKM (MOACHOro NucTa) us
yCnoBUA MECTHOW YCTONYUBOCTU

Cdopmynupyem BBIBOJIBI IO pacueTaM KOJIOHH:

1. Ilpu pnelcTBUM TPOEKTHBIX SKCIUTYyaTAlMOHHBIX HArpy30K Hecyllas

CIIOCOOHOCTH KOJIOHH o0ecIieueHa ¢ ko3¢ GuiueHToM ucroab3opanus 0,57.




8. PesynbTathbl 3K...

Kpuruueckui
¥ [ 0.433 0,565

KT D]

O Wkana la

PPArteHTa

aKpeTt K4

Puc. 3.7. Kputnueckuii pakrop Kmax 115t KoJoHH

IIpuMepHBIi IepeYeHb BONPOCOB HA 3a4eT

Kpurepuu onieHKHM 0TBETOB Ha 3a4eTe

1. Harpy3ku, coueTanusi Harpy3oK.

2. Harpy3ku, Bo3/ieficTBUSI U TIpEICIbHBIC TIEPEMEIICHHS:

Harpy3KkH.

3. Harpy3ku, Bo3eicTBUS U MpeIebHbIC TEPEMEIICHUS:

Harpy3KHu.

4. Harpy3ku, BO3/1€MCTBUS U NPEJIeTbHbIEC TEPEMELICHUS:

BO3/1CHCTBUSL.

5. Harpysku, Bo31eicTBUS U NpeiebHbIe TepeMELICHUS:

nepenaj u ycaaka 0eToHa.

6. Harpy3ku, Bo3IeiicTBUSI U NIpEENbHBIC TEPEMEIICHUS:

MOHTAa>a 1 U3IrOTOBJICHUS.

/. Harpy3ku, BO31€MCTBUS U MPEICIIbHBIC TEPEMEIIICHUS:

U3rHo.

8. Harpysku, Bo3neiicTBUS U MpeiebHbIC TIEPEMEIICHUS:

nepeMeIIeHus.

BEPTUKAJIbHBIC
TOPU30HTAIBHBIC
CEHCMHUUECKHE
TEeMIIEpaTypPHbIN
HETOYHOCTh
MPOJIOJIbHBIN

npcacJIbHbIC

9. Pacuer Hecymux cuctem 1o 1eOopMUPOBAHHON CXEME U Ha
yCTOWUYMBOCTH. [IpocTpaHcTBEHHAs HeCyIas CUCTEMa C MEPEKPBITUSIMU,

J)KECTKHMHM B CBOEH MIIOCKOCTH.

10. BuusgHMe NOAATIMBOCTU MEPEKPHITUI B CBOEH MJIOCKOCTH HA OOIIYIO



YCTOHYMBOCTh MHOTO3TAXXHOTO 3/1aHUSI.

11. KoHCTpyKIMH Hapy>KHBIX CTEH.

12.  Tlpumepsl pemieHus y3JI0B U JIeTajield KOHCTPYKITUH.

13. BepTukaibHBIN TPAHCIOPT.

14. Harpy3ku u Bo3AeHCTBHS.

15.  OcHOBHbIE NPUHIIUIIBI PacuéTa HAA3eMHON YacTH.

16. IIporpammusrii komrieke SCAD Office.

17. Pacuér BepTUKaJbHBIX HECYIIMX KOHCTPYKIUH.

18. Ompenenenue NepeKOCOB ITAKHBIX TUCEK 3TAHUS.

19. 3ammTa OT MPOTrpeCcCUPYIOIIETO OOPYIIICHHUS.

20. IlpakTuka v MepCHeKTUBBI IPUMEHEHUS TPyOOOETOHA.

21. Cranexene300€TOHHBIE KOHCTPYKITUH MEXKIYITAKHBIX TEPEKPHITHIA.

22. Pacu€T MOHOJUTHBIX TMEPEKPHITUN C MPUMEHEHHEM MPOTPAMMHOIO
xomruiekca SCAD Office.

23. AdpoJMHAMHYECKHE UCTIBITAHUS MAKETOB BBHICOTHBIX 3IaHHM.

24. Meroaudeckue  MPUHIUIBI ~ MOJEIMPOBAHUA  AdPOJUHAMUKH
BBICOTHBIX 37]aHUI B a3pOJMHAMUYECKUX TPyOax.

25. OOGecrnieueHue TEPMUYECKOMN TPEIIMHOCTONKOCTH u
BOJIOHEIIPOHUIIAEMOCTH MacCUBHBIX ()YHIaMEHTOB.

26. IloBbllieHHEe HAAEKHOCTH KEJIE300€TOHHBIX KOHCTPYKIUN IpHU
Ype3BBIYANTHBIX CUTYAIHIX.

27. llpumep KOHCTPYKTHBHOU CXEMBI: KON TOM «DICIbBEHCY.

28. Ilpumep KOHCTPYKTHBHOM CXEMBI: pPaHOTEICBU3MOHHAS OarmHs B
OcTtaHKMHO

«3BAUYTEHO» BricTaBIsIeTCS 00yYaroeMycs, eCiu:
1. Copep:xaHue OTBETa COOTBETCTBYET BOIIPOCY.
2. OTBeT 4eTKO CTPYKTYPUPOBAH U BHICTPOCH B OIPEACIICHHOMN JIOTHKE.
3. IlpopemoHCTpUpOBaHO 3HAHUE MaTepUaa.
4. TlokazaHO yMes0o€ HCIO0JIb30BAHUE KaTETOPH U TEPMHUHOB.
5. BuaHo noctatouHoe BiiaJieHHE MaTepHaIoM, U3JI0KEHHE OTYACTH
CONPOBOK/IAE€TCS aICKBaTHBIMU ITPUMEPAMU U WILTIOCTPALIUSIMU
«HE3AUYTEHO» BricTaBisercs 00y4aromeMycs, eCiu:
1. OtBer nmpeAcTaBiseT co00i TEKCT 0€3 CTPYKTYpUPOBAHUS, YACTH OTBETA
HE B3aMMOCBSI3aHBI.
2. IlponemoHCTpUpOBaHO KpaliHe ciadoe 3HaHWe MaTepuaina, UMEIOTCs
rpyobie (pakTUUecKue OMUOKH.

Pazpabotuuk P.B. [llanrunoB
noaInucCh HWHUITUAIBI, (baMI/IJ'II/ISI
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