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TunoBble 3agaHnAa Ana pacyeTHo-rpadmM4eckux pabor:

PacuetHo-rpadunueckasn pabora Nel
PacueT MHOronposeTHOM cTaTUYECKU onpeaennmoi 6anku

[NA KOHCTPYKUMM MHOTOMNPONETHOM CTaTUYeCKM onpeaennmmon 6anku cornacHo
3alaHHOMY BapuaHTy M3 Tabanubl 2 U 3a4aHHOM CTpoYKe Tabaumubl 1 BbINOAHUTDL:

1) OnpeaeneHue peakLMit B onopax U NOCTPOEHUE 3MOP BHYTPEHHUX YCUIUN.

2) MocTpoeHue NNHUI BAUAHUA ANA 3a[aHHbIX OMOP U BCEX BHYTPEHHUX YCUAWUI B
3a4aHHbIX ceyeHnuax | n Il (tabanua 4)

3) 3arpy*KeHue NOCTPOEHHbIX IMHNIA BAUAHUS.

4) CpaBHeHMe pe3ynbTaToB U3 NyHKTOB 3) 1 1), 1 onpeaenvTb NPOLEHT AONYLLEHHON

owmnbKm.
Tabnnua 1

NP l;, l;, 15, L, a, B, Q. F, M,

CMpokuj M M M M M M KH/ kH KHM
1 13 A 12 12 1 i 50 180 10
2 14 13 15 13 2 1 80 150 140
3 15 13 1k 16 3 i L0 180 150
A 16 1L 13 15 1 5 L0 160 180
5 18 16 [ 13 2 i 50 160 140
6 11 1L 13 15 3 b 80 170 160




Tabnunua 2

iy M / 1F Al g M B

(r [ (): —~ | ) - 7 () —3

| 2 "zf' L 5‘1"?' L |62 213/31? R N E"/ZI L L
A 6n. Ry A 6n Ry
A. 6n. Rg A. 6n. Rg

PacuetHo-rpadunueckan pabora Ne2
PacueT TpexwapHUpHOM apKu

[NA KOHCTPYKLMW TPEXLLAPHUPHOM apKKU COrNacHoO 3aaHHOMY BapMaHTy U3 Tabauubl 4
M 334aHHOM CTPOYKe TabauLbl 3 BbINONHUTD:

1) OnpegeneHne peakLmit B oNopax U NOCTPOEHUE 3MIOP BHYTPEHHUX YCUANNA.

2) MNocTpoeHne NMHUIA BANAHUA ANA 3a4aHHbIX ONOP M BCEX BHYTPEHHUX YCUIUN B
3a4aHHbIX ceyenuax | n Il (tabanua 4)

3) 3arpyeHue NoCTPOEHHbIX NIMHUI BAUAHUA.

4) CpaBHeHMe pe3ynbTaToB M3 NyHKTOB 3) M 1), U onpeaenvutb MNPOUEHT
AO0NYLEHHON OWMNOKMN.

Tabnunua 3

Ne Ocu , ¢ q, F, | Tadauua pacyemHo20 ceveHus
cmpoku J okpuxHoCmu | M kH/ kH 1dna nocmpoeHus AuHUU BAusHUSA

1 Napadona 20 0250 15 L0 0,20

2 OkpyxHocms | 20 0,3l 16 45 0,25

3 Napadona 22 03l | 175 50 0,30

b Napadona 2L 0,21 18 55 0,35

5 |OkpyxHocms | 18 | 031 | 20 60 0,40

6 Mapadona 20 0,3l 21 62 0,45

7 OkpyxHocms | 22 0,2l 1k 58 0,55

8 Mapadona 26 0,3l 19 6L 0,65

9 OkpyxHocms | 20 0,21 13 L2 0,75

10 Mapadona 2k 0,31 22 Sk 0,70




Tabnuua 4
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PacueTHo-rpadunueckan pabora Ne3

PacueT NNI0CKOM cTaTUYeCcKu onpeaenmmoin ¢pepmbl

[ONA KOHCTPYKUMM MNOCKOM CTAaTUYECKU onpepenmmont ¢epmbl COrNacHO 3aAaHHOMY
BapWaHTy 13 Tabanubl 6 M 3agaHHOM CTPoYKe Tabanybl 5 BbINOAHUTD:

1) OnpepeneHve peakuuit B OMoOpax WM HaxOXAeHUe NpPOoAO/bHbIX YCUAUIA B
3a4aHHbIX CTEPXKHAX.

2) MNocTpoeHue NUHWUI BAUAHWUA AN 3aAaHHbIX CTEP)KHEeN AnAa obomx noscos
Harpy>keHus.



3) 3arpy*KeHue NOCTPOEHHbIX IMHNI BAUAHUS.

4) CpaBHeHME pe3ynbTaToB W3 MNyHKTOB 3) u 1),

A0NyLWweHHOW owmnbKn.

n onpeageneHne npoueHTa

Tabnanua 5
Ne cmpoku [, M h, M F. kH
1 30 3 18
? 29 4 17
3 28 5 16
L 21 3 15
5 26 L5 14
6 25 3,5 13
1 24 55 1,2
8 23 6 19
9 22 6,5 2,0
10 21 (A 2,1
Tabnunua 6
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PacueTtHo-rpaduueckan paborta Ne4
OnpepeneHne nepemeLLeHNd B CTaTUYECKU ONpeaenumoin pame

[lnA KOHCTPYKUMKU COrNacHO 3a4aHHOMY BapuaHTy U3 Tabanupbl 8 1 3a4aHHOM CTPOYKE
Tabnuubl 7 onpeaennTb NepemelleHne 3a4aHHOWM TOYKM UM MOBOPOT 33a4aHHOrO
NMonepeyYyHoro ceyeHus.

Tabnnua 7
Ne h, ly, l,, q, F,
cmpoku| M M M kH/ KH
1 10 2 2 2 9
2 8 3 3 3 8
3 12 A b A 7
b 14 5 2 5 6
5 6 3 b 6 5
6 9 2 5 7 A
i 11 b 3 8 3
Tabnnua 8
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PacuetHo-rpadunueckan pabora Ne5
PacueTt NN0CKOI4 cTaTUUeCcKn Heonpeaennmoin pambl MeTog40M CU

[ns cTaTUYeCKNn Heonpeae Mo KOHCTPYKLUMKM COTNacHO 3aAaHHOMY BapuaHTy U3
Tabanubl 10 1 3agaHHON CTPOYKe Tabanupl 9 NyTem NPUMEHEHUA MeToAa CUA onpeaennTb
peaKuumM B ornopax U NOCTPOUTb 3NOPbI BHYTPEHHUX YCUANIA.

Tabnunua 9
Ne h l 5, , F, M,
CMPOKU M' ;4 r24 K|'T|/ kH KHM b
1 10 2 2 2 9 3 2,0
2 8 3 3 3 8 A 1,5
3 12 L L L 1 5 3,0
L 1k 5 2 5 6 6 2,0
5 6 3 L 6 5 1 2,5
6 9 2 5 1 A 8 15
1 11 L 3 8 3 9 2,5
Tabnnua 10
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PacuetHo-rpadunueckan pabora N26

PacyeT Hepa3pe3HoW 6anku

Ne l, l,, 5, 1y, q, F, M,
Cmpoku| ™ M M M KH/ kH KHM
1 16 16 14 16 20 20 100
2 16 14 16 14 22 40 80
3 14 14 1k 16 26 60 60
b4 14 16 16 14 24 80 40
5 18 14 14 14 28 100 20
6 14 18 1k 16 30 120 120
1 18 18 16 14 31 20 100
8 16 18 14 14 34 40 30
9 16 18 18 14 36 60 60
10 14 16 18 18 38 80 40
1 18 16 1k 16 40 100 20
12 18 14 16 16 10 120 40
13 10 14 14 16 12 20 60
14 10 16 1k 18 14 L0 80
15 10 14 18 14 16 50 100
16 10 18 14 14 18 60 120
11 14 10 16 18 20 70 20
18 12 16 14 16 22 80 40
19 12 16 18 14 24 90 60
20 12 14 16 16 26 100 80

Tabnnua 11

Tabnnua 12
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PacueTHo-rpaduueckan pabora No7

PacyeT cTaTUYECKM HEONPEeAENNMON paMbl METOAO0M NepemMeLLeHN

Tabnnuya 13
tmgow llq hr~11' hri[ EJ;L W
1 L b 2 L 0,9
2 5 10 0 5 08
3 6 9 0 6 0,7
b i 8 0 i 0,6
5 8 i 3 8 05
6 9 6 0 9 12
1 10 5 0 10
8 11 3 L 11
9 12 11 5 12
10 13 12 6 13
Tabnuua 14



@ F /2 7 @ w2y q
1 7

TunoBble BOMNPOCHI K 3a4eTy:

1.
2.

CraTtuuecku OIIpCACINMBIC U CTATUYCCKU HCOIIPCACINMbBIC KOHCTPYKIIUH.

MHOFOHpOHCTHLIe CTAaTUYCCKH OIIPCACIINMBIC oanku. IlodTakHas CXCMa, OCHOBHBIC U
3aBHUCHUMBIC 3JICMCHTEI MHOI‘OHpOHGTHOfI OaIKu.

JIMHUM BIUSHUS PCAKTHUBHBIX CHUJI 1 BHYTPCHHHUX YCHHHﬁ. HpaBI/IJIa IMIOCTPOCHUA OJIA
OI[HOHpOJ'IGTHOﬁ CTaTU4YCCKH OHpGIIGJIHMOﬁ OaJKu. HpaBI/IJIa IMOCTPOCHUA IJIA
HpOPI?;BOJIBHOﬁ CTaTU4YCCKHU OHPGHGHHMOﬁ OaJKu.

Pacyer koOHCTpyKIIMM Ha [EWCTBUE HEMOABMYKHOW HArpy3kd C ITIOMOIIBKO JIMHUU
BIUSHUA. 3arpy’K€HHE JMHUM BIMSIHHUS COCPEJOTOYEHHBIMH CHUJIAMHU. 3arpyeHue
JVHAMA BJIUSHUS DPACHPENCIICHHOW HArpy3KOH. 3arpyK€Hue€ JIMHUM BIUSHHS NApou
cui. CBOICTBA JIMHUM BIUSIHUS J11 MHOTOIIPOJIETHBIX OaJOK.

HeBpirogneiiniee (Hauxyjllee) IMOJOKEHUE TNOABMAKHON Harpy3ku. Hauxypiiee
MOJIOKEHUE COCPEIOTOYEHHOM TMOJBWXHOM Harpy3ku. Haumxymmee mnonoxeHue
pacnpeneeHHON Harpy3KH.

AJITOPUTM  TIOCTPOCHHSI JIMHUW BIWSHUA JUII MHOTONPOJIETHOM  CTaTUYECKHU
OTpeIeTUMON OaKH.

TpexmapnupHas apka. [Iposer apku, crpena noabema, JMHUSA onupaHus. PacropHsie
u Oe3pacniopHble KOHCTpyKIuu. Pacrmop apku. BcnomorarenpHas Oanka st
TpEXIIAPHUPHOW apku. CBOMCTBO PEAKTUBHBIX CHJI TPEXIIAPHUPHOM AapKu MU €€
BCIOMoOTrarenbHoi Oanku. @opmyria ajs pacnopa TpeXIapHUPHON apKu.

Buyrpennue ycunus apku. @opMyIibl BBIYMCICHUHN IS IIONIEPEYHOTO U IIPOAOJIBHOTO
ycrinuid apku. @opmMyibl Uil U3ruOaroiero MOMEHTa apKH.

Huddepenumanpias 3aBUCUMOCTb  MEXKJY  BHYTPEHHUMU  YCHIMSAMH  apKH.
OKCTpeMallbHOE€ CBOMCTBO M3rHOAIOIIET0 MOMEHTa I TPEXIIapHUPHOM apKwu.
[Ipumep TpexmapHUPHOU apKH, COCTOSIIEN U3 IBYX CTEPKHEM.



10.

11.

12.

13.

14.
15.

16.

17.

@opMyJIbl U1l HAXO0XKACHUS NOABEMA M yIjla HAKJIOHA KacaTEJIbHOM I KPYrOBOU M
napaboJu4eCcKOn apoK.

@opMysibl Ul JUHUWA BIMSHUS Pacropa W BHYTPEHHUX YCHIMW TpEXIIapHUPHOU
apKu.

®opmyia Uil HOPMAJIbHBIX HANPSUKEHUN B TPEXIIAPHUPHOU apKe.

@®epmbl. Cratnuecku omnpenenumbie (pepmbl. Croiika, packoc, NaHENb, BEPXHUU U
HIKHHM TosAca, BeicoTa pepMmbl. Knaccuduxarms dhepm o xapakrepy GopmupoBaHus
yeunuit. Knaccuduxarust pepm mo ouepTaHHIo MOSCOB.

V3noBas Harpy3ka. Ycuids B pepmax MpH y3JI0BOM Harpyske.

AJNTOPUTM TIOCTPOCHHS JUHUU BIUSHUS ISl YCUIMH B CTEPKHSAX (epMbl METOI0M
ceucHui. Jleas, mpaBas W IEHTpajbHAs BETBU JIMHUM BIMSHUS. Y TBEPKIACHHUE O
CpEIHEN BETBY JIUHUU BIIVSTHUA.

AHFOpI/ITM IMOCTPOCHUA JIMHUHW BJIIMAHUA JIA YCI/IJ'H/Iﬁ B J2JICMCHTAax CI)CpMBI MECTOOOM
BBIPC3aHUs Y3JI0B.

JIoCTOMHCTBA M HENOCTaTKM  CTAaTUYECKU  ONPENCIMMBIX U CTAaTUYECKH
HEOIPEAETUMBIX KOHCTPYKIUH.

TunoBble BONPOCHI K 3K3aMeHy:

1.Cratnueckn OIpCACIIMMBIC U CTATUYCCKH HCOIMMPCACINMbBIC KOHCTPYKIIUH.

2.

MHoromnposieTHbIe cTaTHUeCKH onpezennmMble Oanku. [loaTaxkHas cxema, OCHOBHBIE U
3aBUCUMBIE 3JIEMEHTHI MHOTONPOJIETHON OaJIKH.

JIvHUM BIUSHHUS PEAKTUBHBIX CWJI U BHYTPEHHUX ycunuu. [IpaBuiia mocrpoenus s
OJTHOTIPOJIETHOW cTaTWuecku ompenenumont Oanku. [IpaBunma mocTpoeHus st
MIPOU3BOJILHON CTAaTUUECKU OMPEACTIMMON OalIKu.

Pacuer koOHCTpyKIIMM Ha [E€WCTBHE HEMOABMYKHOW HArpy3kd C ITOMOIIBKO JIMHUU
BIIUSIHUS. 3arpyXE€HHUE JIMHUM BIUSHUS COCPEIOTOYCHHBIMU CHUJIAMHU. 3arpy>KeHue
JIMHUU BJIMSIHUSL PACTIPEACIICHHONM HAarpy3Koul. 3arpyK€HUE JIMHUU BJIMSHUS Tapou
cui. CBoMCTBA TUHUN BIUSIHUS JJI1 MHOTOTIPOJIETHBIX OaJIoK.

HeBbironueiimee (Hauxyjiiee) TMOJOKEHUE TOABWXXKHOW Harpy3ku. Hauxyniee
MOJIOKEHUE COCPEAOTOYEHHOM TOABWXKHOW Harpy3ku. Hauxyamiee mnonoxeHue
pacIpeeneHHON Harpy3KH.

AJ'IFOpI/ITM IMOCTPOCHHUA JIMHUW  BIWSHUS JJIs1 MHOI‘OHpOJ’I@THOﬁ CTaTH4YCCKHU

OTpeIeTUMON OaJKH.
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7. TpexwmapHupHas apka. [Iposer apku, crpena nogbema, JuHUS onuvpanus. PacropHsie

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

u Oe3pacniopHble KOHCTpyKIuu. Pacrop apku. BcnomorarenbHas Oanka st
TpeXmapHUpHOH apku. CBOMCTBO pPEaKTUBHBIX CHUJI TPEXIIAPHUPHOM apku U ee
BCIIOMoOTaTenbHOM Oanku. @opmyria ajis pacropa TpeXIapHUPHON apKu.

BuyTtpennue ycunust apku. @opMyIibl BEIUUCIECHUHN JIJIs1 TIONEPEYHOr0 U MPOAO0JIBHOTO
ycriuid apku. GopmMyIibl JUTsl U3ruOaroIero MOMEHTa apKH.

Huddepenumanpias 3aBUCUMOCTh  MEXKIY  BHYTPEHHUMU  YCHIHMSAMH  apKH.
OKCTpeMallbHOE€ CBOMCTBO M3rHOAIONIET0 MOMEHTa I TPEXIIapHUPHOM apKwu.
[Ipumep TpexmapHUPHOU apKH, COCTOSIIIEN U3 IBYX CTEPKHEM.

dopMynbl IS HAXO0XKJICHUS MOJAbEMa M yTJla HaKJIOHA KacaTeNIbHOM JJIsi KPyrOBOU H
napaboIMYecKoi apok.

@opMynbl 71 JIMHUM BIIMSHUS PAcriopa W BHYTPEHHHX YCHIIMNA TpeXIIapHUPHON
apKu.

dopMmyna 11 HOpMaJIbHBIX HAMPSKEHUHN B TPEXIIAPHUPHOM apKe.

@®epmbl. Cratnuecku omnpenenumbie (pepmbl. Croiika, packoc, NaHelb, BEPXHUU U
HWKHUH nosica, BeicoTa (pepmbl. Knaccudukanusa ¢pepm o xapakrepy GopMupoBaHus
yeunuit. Knaccuduxanus gpepM no ouepTaHuio MOsCOB.

V3noBas Harpy3ka. Ycuius B pepmax MpH y3JI0BOM Harpyske.

AJNTOPUTM TIOCTPOCHMS JTUHUU BIUSHUS ISl YCUJIMN B CTEPKHAX (PEpPMbl METOIOM
ceueHuil. Jleas, mpaBas W IEHTpajbHAasl BETBU JIMHUM BIMSHUS. Y TBEPKICHUE O
CpEIHEN BETBU JJUHUU BIVSTHUA.

AIIFOpI/ITM IMOCTPOCHUA JIMHUMW BJIIMAHUA I YCI/IJ'H/Iﬁ B J2JICMCHTAax (bCpMBI MCTOOOM
BBIPC3aHUs y3JI0B.

JIOCTOMHCTBA M HEJOCTAaTKM  CTAaTUYECKHM  ONpPENCIIMMBIX M CTAaTUYECKH
HEONPEAECIUMBIX KOHCTPYKIUH.

BosmoxHbIe TIepeMenieHns Tela Wik CUCTEMBbI Tel. BupTyanbHas paboTa BHEIIHHX
cui. BuptyanbHas pabota BHYyTpeHHUX cuil. TeopeMa o BUpPTyallbHOM paboTe cui,
NEUCTBYIOUIMX Ha ymopyroe Teno (0e3 moka3arenbcTBa). BupryanbHas pabota
BHYTPEHHUX CHJI JIJISl CTEPYKHEBBIX KOHCTPYKILIUH.

Meron Mopa onpeznenieHus NepeMelieHud B CTEP)KHEBOM KOHCTPYKLUH, (hopmyia
Mopa. Ympomennas ¢hopmyna Mopa. Meton Mopa omnpeneneHust yrioB mMoBOpoTa
CEUEHHUH B CTEPHKHEBOU KOHCTPYKIUU. OOOOIIEHHBIE CUJIBI U TIEPEMEIICHHUS.
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20.

21.

22,

23.

24,

25.
26.

217,

28.

29.

30.

31.

32.

33.

34,

[IpaBuno BepemarnHa HaxO0XACHUS WHTETPAIOB OT MPOU3BEACHUS (DPYHKIIMM.
Tabnuna crangapTHeIX 3mr0p. PopMmysia A1 UHTErpajia IPOU3BEIECHUS ABYX Tpaleuil
(caMoCTOsITeTbHBIN BBIBO/T).

reOMeTqueCKH HCU3MCHSICMBIC N U3MCHACMBIC CTCPKHCBBIC CUCTCMEIL. MrHoBEHHO-
N3MCHJACMBIC W  MI'HOBCHHO-HCU3MCHSCMBIC CTCPXKHCBBIC CHCTCMBEIL. CBoiicTBO
MT'HOBCHHO-U3MCHACMBIX CTCPIKHCBBIX CUCTEM U CIICACTBUC U3 HCTO.

CreneHb cTaTHUECKOM HCOMMPCACINMOCTHU KOHCTPYKIIUH.

Meron cwi, ocHOBHasg wuaess Merona cwil. OCHOBHas KOHCTPYKLUsS (cCHUCTeMa) U
«mmHue» cBsa3u. llpumep pacuera CTaTHYECKHM HEONPENETUMOIO CTEpKHSA Ha
pacTsLKEHUE MO/l IEUCTBUEM €AMHUYHON CHIIBI.

Kanonnueckass cucrema ypaBHeHHWd wmeroma cuil. DopMmyna s BBIYKCICHUS
K02 (PPUIIMEHTOB MaTPHUIIbl KAHOHUYECKON CUCTEMBI METO/Ia CHJI.

CummeTpus Ko3(pPUIHMEHTOB KAHOHUYECKON CUCTEMBI METOA CHIL.
®opMyna 151 BBIYUCIEHUS U3TH0A0IIMX MOMEHTOB U PEAKIINI 10 METOLY CHII.

CMmelieHre onop B CTaTUYECKU OIPEACIMMBIX W HEONPEAEIMMBIX KOHCTPYKLHSX.
Kanonmnueckas cucrema ypaBHEHUM METOAA CUJI IIPU CMELIEHUAX OIOP.

Pacuer MHOTOMPONIETHBIX HEpa3pe3HBIX 0agok. MeTos Tpex MOMEHTOB, €r0 OCHOBHAs
cuUcTeMa.

VYpaBHeHUE TpeX MOMEHTOB JJII HEpa3pe3HOH OAJIKH C KECTKOU 3a/IeTTKOM.

Meron mnepeMelleHnuii, OCHOBHAs HAEd METOJa IepeMeleHUur. [[onoJHuTeIbHbIE
CBSA3U. BupryanbpHslii MAaHUITYJIATOD, BO3ICHUCTBUE MAaHUIYJIATOPa  Ha
JOIIOJTHUTEIIbHBIE CBsI3U. KaHOHMYECKas cucTeMa ypaBHEHUN METO/IA IEPEMEILICHUN.

Onpenenenre TaOMUYHBIX XapaKTEPUCTHK DJIEMEHTAPHBIX OalloK JJisi  MeToja
MEPEMEILICHHI C MOMOIIBI0 METOJa CUJI (caMOCTOSITENBHO). [Ipumepsl.

N3menenne Temrieparyppl B CTaTUYECKH OIPEACIMMBIX W HEOINPEIEINMBIX
KOHCTpyKIUsiX. 3akoH J[lroamens-Helimana. OCHOBHOE CBOMCTBO CTaTHYECKH
OTIPeIeTMMON KOHCTPYKITUHU MPU U3MEHEHUU Temneparypsl. Jledhopmarun ymmaeHus
U KpUBH3HA TIPU TEMIEPATYPHBIX H3MEHEHUSX B CTAaTUYECKU OMNPEACITUMBIX
KOHCTPYKLHSX.

@opMysibl I HAXOXKACHUS IEPEMEIICHUN NpPH TEMIEPATYPHBIX H3MEHEHUSX B
CTaTUYECKHU ONPENEINMBbIX KOHCTPYKIIUSX.

Kanonuueckass cucrema ypaBHEHHUH MeTOAAa CHJI NPU HM3MEHEHUSAX TEeMIEPaTyphl.
dopMyibl AJ1s U3rHOAIOIEr0 MOMEHTA U KPUBHU3HBI IIPU TEMIIEPATYPHOI Harpys3kKe.
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