MunuctepcTBo oOpazoBaHus U Hayku YemsiOnHCKoM 00macTu
['ocynapcTBeHHOE Or0IKEeTHOE MpodeccuoHaIbHOEe 00pa30BaTEILHOE YUPEKACHUE
«lOKHO-YpanbCcKuil rocy1apcTBeHHbINH TeXHUYECKHIT KOJLJIETK»

MeToan4yeckue peKOMeH1aluu

IIO0 BBIIIOJIHCHHUIO HpaKTI/I'-IeCKHX paﬁoT
1o yueOHOH JUCIIUILIINHE

«TexHnyeckas MEXaHUKA)»

JUIs CTIEIATbHOCTH
08.02.01CTtpouTenbCcTBO M AKCIUTyaTalus 31aHUH U COOPY>KEHUH

®II «IIpodeccnonanurer», CtpoutesbHas 0Tpacib

2023



AKT COI'JTACOBAHUSA
HA METONYECKHE YKA3AHUS N0 BHITMIOJHEHHI) MPAKTHYECKUX PadoT 1Mo
yueOHo# qucuninHe « TexHnyeckasi MeXaHUKay, VISl CTYJAEHTOB CHENHAJIbHO-
ctu 08.02.01 CTpouTebCTBO M IKCILIyaTANMS 31AHUIA U COOPYKeHM, pa3pado-
TaHHbIE MPeNnoaBaTejeM

FOxkH0-Y pajibCKOro rocy1apCTBEHHOT0 TEXHUYECKOI0 KOJLIEAKA
E®PEMOBOM O.A.

ABTOpPOM NPENCTABIECHBl METOJUYECKUE PEKOMEHJIALUU 1O BBINOJHEHUIO U
oOpMIIEHHIO TPAKTUYECKUX padoT, Mo yueOHOI aucuuiuinae « TexHuyeckas Mexa-
HUKa» paccuntanHbie Ha 40 aynuTopHbIX yacoB. Pa3paborano 40 wyacoB mpaktuye-
CKUX pabOT B MOJHOM COOTBETCTBUU C YTBEPKICHHBIM YYEOHBIM IUIAHOM U
YTBEpPXKACHHON pabouel mporpammoil. OrnpeneneHsl 3HaHusI U YMEHUsI CTY/I€HTa 10
KaXKJI0U TEME.

CognepxaHne M CTPYKTypa METOJMYECKMX PEKOMEHJIALUNA yJIOBIETBOPSET
TpeOOBaHUM, NMPEABIBISIEMbIM K JTaHHON y4ueOHOW aucuuiuivHe. [TpuBeneHbl KOH-
TPOJIbHBIE BOMPOCHI JIJIsl IPOBEPKH 3HAHUM.

MeTtonnueckre peKoMEHJaluu pa3padoTaHbl C y4ETOM JEHCTBYIOLIEH MPaBo-
BOW, HOPMAaTUBHOM U CIIPABOYHOM JIUTEPATYPHI.

3anaHus pa3padoTaHbl ¢ YYETOM Pa3BUBAIOIIEIOCS CTPOUTEIBHOTO MPOU3BOJI-
CTBa U OTBEYAIOT TPEOOBaHUSIM K MUHUMYMY 3HAHUN M YMEHHH, KOTOPBIMU JOKEH
BJIAJIETh yYaIuncs KOJUIEDKA, oOyuaroiuics 1o CIELUATIbHOCTH
08.02.01CTtpouTenbCcTBO M IKCILTyaTalus 31aHUH U COOPY>KEHUH.

[IpuBenena yueOHast 1uteparypa B HEOOXOIUMOM O0OBEME.

BrinmonHenne mnpakTUYECKUX padOT CIOCOOCTBYET Pa3HOCTOPOHHEHN MOATO-
TOBKE CTYJIEHTOB K MPOM3BOACTBEHHOU AESITEIBHOCTH B COBPEMEHHBIX YCIOBHSX, a
Takke 00Jiee MOJIHOMY YCBOEHHUIO TEOPETHUECKOr0 MaTepuaa.

Htorom BbINOJIHEHUSI pabOT SIBISIETCS MOJIYYEHHE 3a4eTa MO MPAKTUYECKUM
paboTam.



1. HIOACHUTEJIBHASA 3AITMCKA

MeToauueckre peKOMEHIAlMU 10 BBIMOJIHEHUIO MPAKTUYECKUX paboT
no y4yeOHOM mucuuiinHe «TexHuueckas MeXaHWKa» ISl CHEHaTIbHOCTH
08.02.01 CtpoutenbCcTBO M 3KCILTyaTalus 3aaHuid u coopykenuit. @I «Ilpo-
dbeccuonanurer», CTpoutenbHas 0Tpacib

[Ipaktrueckue paboThl pa3paboTaHbl B paMKax padodeil mporpaMmbl —
SBJISIFOIIETOCS YacThl0 OCHOBHOM MpodeccroHanbHOM 00pa3oBaTeIbHON Mpo-
rpamMMbl B cooTBeTcTBUH ¢ PI'OC u OII «IIpodeccuonanuter» mno crneunaib-
Hoctu 08.02.01 CtpoutensCTBO U dKCIUTyaTalus 3AaHUN U COOPY>KEHUH B Ya-
CTH OCBOCHHS OCHOBHOTO BHJIa MPOGECCHOHATIBHON IESITEIbHOCTH U COOTBET-
cTByIOMMX npodeccuoHanbHbix kommnereHui (I1K).

PexoMenaanusmMu npeycMaTpuBaeTCsl BBIMOJIHEHUE PACYETOB Ha MPOY-
HOCTb, JKECTKOCTb, YCTONUMBOCTh 3JIEMEHTOB COOPYKEHUH; ONPEEICHNE aHa-
JUTUYECKUM U Tpa@HUuecKUM CHOCOOaMU YCUIIMM, OMOPHBIX peakiuil 0anok,
dbepm, paM; TIOCTPOEHHUE SIIOP HOPMAJIbHBIX HAMPSDKEHUN, M3TMOAIOMINX MO-
MEHTOB U JIp.

[IpoBeneHre MpakTUYECKUX PabOT MpeaycMaTpUBAET CBOEH LEIbIO 3a-
KpEIUIEHHE TEOPETUUECKUX 3HAaHUM U MPUOOpEeTeHNEe HEOOXOIUMBIX MTPaKTHUYE-
CKUX YMEHUH 1o nporpaMmme. [Ipu BeINMOIHEHUN NPAaKTUYECKUX pabOT CTY/AEH-
Thl OCBAauBalOT COBPEMEHHBIE METO/IbI pacyeTa.

dopma npoBeZieHHs] YUEOHBIX 3aHATUN BBIOMpACTCS MPENOAaBATEIEM,
UCXOS U3 TUJAKTUIECKON LI U COJIepKaHus MaTepuara.

BrinmonHeHne mnpakTHYECKUX padOT CHocOOCTBYET pPa3sHOCTOPOHHEH
MOJIFOTOBKE CTYJEHTOB K MPOM3BOJICTBEHHOW IESATEIHHOCTH B COBPEMEHHBIX
YCIIOBUSIX, a TaKXKe 00Jiee MOJTHOMY YCBOSHHIO TEOPETHUECKOT0 MaTepuraa.

B pe3ynbpTaTe u3yueHus: AUCUUILUIMHBI CTYICHT JOJIKEH:

yMeTb:

- BBINIOJIHATH PacyeThl Ha MPOYHOCTD, KECTKOCTh U YyCTONUHUBOCTH 3JIe-
MEHTOB COOPYKEHHII;

- OIPEIENSATh AHATUTUYECKAM U TpadUIECKIM CIIOCO0aMU YCHITHS,
OMOpPHBIE peaklnu 0aaokK, pepm, pam;

- OIIPEIENIATh YCHIIUS B CTEPXKHIX hepm;

- CTPOUTH AMIOPbI HOPMAIBHBIX HAINPSHKEHUH, U3TMOAI0IINX MOMEHTOB U
1p.;

- IPOU3BOJUTH PacUeThl Ha CXKaTHe/ Cpe3 U CMSTHE;

- IPOU3BOANTH PACUETHI JIEMEHTOB KOHCTPYKITMI HA MPOYHOCTH, KECT-
KOCTb |

YCTOMYUBOCTb;



- cOOMpaTh KOHCTPYKIMHU U3 JIETajell Mo YepTekaM U CXxemawm;

3HATH:

- 3aKOHBI MEXaHWKU AeGopMUpyeMOro TBEpPAOTO Teia, BUILI Achopma-
LM, OCHOBHBIC PACUETHI;

- ONpENICIICHUE HAIIPABJICHUS PEAKIIUU CBSI3H;

- ONPENICIICHNE MOMEHTA CUJIbI OTHOCUTEIBHO TOYKH, €70 CBOMCTBA;

- THUIIBI HATPY30K U BUJBI ONIOp Oanok, gpepMm, pam;

- HanpsDKeHUs U Jiepopmaiuu, BO3HUKAIONINE B CTPOUTENBHBIX JIEMEH-
Tax Npu padoTe Mo Harpy3Kou;

- MOMEHTBI HHEPIIUU MTPOCTHIX CEUECHUM SJIEMEHTOB U JIP;

- METOJIMKY pacdeTa 3JEMEHTOB KOHCTPYKIIMH Ha MPOYHOCTh, HKECTKOCTh U
YCTOMYMBOCTH MIPU PA3IMYHBIX BUJAX AeopMaiuu;

- METOJIUKY pacueTra Ha CKaTHe / cpe3 U CMATHE;

npo¢eccCuoHATbHbIE KOMIIETCHIMH:

- IIK 1.1. [Togbupate Hanbornee ONTHUMAbHBIC PEHICHUS U3 CTPOUTEIBHBIX
KOHCTPYKIIMH U MaTepuasioB, pa3padaThiBaTh y3Jbl U JIETAId KOHCTPYKTUBHBIX 3Jie-
MEHTOB 3JaHUW U COOPYKCHUH B COOTBETCTBUM C YCJIOBHUSIMU SKCIUTyaTalld U
Ha3HAYCHUEM;

- [IK 1.2. BBIIONHATE pacyeTbl U KOHCTPYHUPOBAHUE CTPOUTEIBHBIX KOHCTPYK-
.

o01ue KOMIEeTCHIMH:

- OK 01. BoiGupath criocoObl pelieHust 3aj1a4 mpoPecCHOHATBHON eTeIbHO-
CTH TIPUMEHHUTENBHO K PA3JIMYHBIM KOHTEKCTaM;

- OK 02. HMcnonp30BaTh COBPEMEHHBIE CPEJICTBA MOUCKA, aHAIW3a U HUHTEP-
nperanuu uHGOpMaU U UH(POPMAIIMOHHBIC TEXHOJOTUM JJISI BHIMIOJHEHUS 3a7ad
poheCCUOHAIBHON JIeSITEIbHOCTH,

- OK 03. DddexkTnBHO B3aMMOACHCTBOBATh U PadOTaTh B KOJJISKTUBE U KO-
MaH/ie, 2P (HEeKTUBHO B3aUMOJICHCTBOBATH C KOJJIETaMU, PYKOBOJICTBOM, KITMEHTAMU;

- OK 05. Ocy1iecTBisITh YCTHYIO U TUCbMEHHYIO KOMMYHHKAIIUIO HAa TOCyAap-
CTBEHHOM s3bIke Poccuiickoil denepanun ¢ yueToM 0COOCHHOCTEN COLUAIBHOTO U
KYJbTYPHOTO KOHTEKCTA;

JIMYHOCTHBIE Pe3yJIbTATHI:

- JIP 4. IIposaBnsironuid 1 AEMOHCTPUPYIONIUN YBAXKEHUE K JIOISM TPyJia, OCO-
3HAIOMIUH IEHHOCTh COOCTBEHHOTO Tpyaa. CTpemsiuiics K GOpMHUPOBAHUIO B CETE-
BOU cpelie JTMYHOCTHO U MPOQECCHOHATIBHOTO KOHCTPYKTUBHOTO «IU(POBOTO CIie-
T1a»

- JIP 7. Oco3Haromuil IpuOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJI0BEKa; yBaXKa-
IOMHUN COOCTBEHHYIO M UYXYH YHUKAJIBHOCTh B Pa3JIMYHBIX CHUTYallUsIX, BO BCEX
dbopmax u BUIAX ACATEILHOCTH



- JIP 11. [IposiBiisitomuii yBakKeHHUE K ICTETUYECKUM IIEHHOCTSIM, 00J1aar0IIHii
OCHOBAaMH 3CTETUYECKOMN KYJIbTYpPbI

- JIP 13. CnocoOHbIi npy B3aUMOJEHCTBUU C IPYTUMH JIFOJAbMHU JOCTUTATh I10-
CTaBJICHHBIX IEJIeH, CTpeMSIIUiics K (GOPMHUPOBAHUIO B CTPOUTEIHHOW OTpaciu M
CUCTEME >KMJIUIIIHO-KOMMYHAJIBHOI'O X035MCTBA JIUYHOCTHOI'O POCTa Kak Ipodeccu-
OHaJIa

- JIP 14. CriocoOHBINM CTaBUTH Mepea COO0M 1ean JJIsl pelIeHNs BO3HUKAIOIINX
npo(eCCUOHANIBHBIX 3aa4, IOJ0MPaTh CIOCOObI PEIIEHNUs U CPEJCTBA Pa3BUTHS, B
TOM YHCJIE C UCIIOJIb30BAaHUEM MH(OPMAIIMOHHBIX TEXHOJIOTUI

- JIP 15. CopneticTByromuii (popMHUPOBAHUIO MOJOKUTEIBHOTO 00pa3a W IMOj-

JepKaHUIO TIPECTHkKa CBOEH Mpodeccuu

[Ipu uznoxeHun marepuaina He0OXOIUMO COONIOAATh EIUHCTBO TEPMU-
HOJIOTMH, 0003HAYEHUMN, €TUHUILY U3MEPEHUS B COOTBETCTBUU C JICHCTBYIO-
mumu ctagaapramu (CHullamu, CIT, TOCTamn).

Kpl/ITele/l OIICHKH BBINIOJHCHUSA CTYACHTOM MPAKTHYCCKUX paﬁoT.

No Ouﬁ?gae' Meroa oLeH- Kpurepun oLeHKH
1. HABBIKH KW O1MyHO Xoportio Y 1oBNEeTBO- Heynosne-
PHUTEIBHO TBOPUTEITLHO
1 | Ornomenue | HaGmonenue | Bece marepu- | Bece matepu- | Bee matepu- | B orBenen-
K pabote PYKOBOAMTE- | alibl MPeJ- anbl Ipen- aJbl mpe- HOE IS pa-
JIsl, IPOCMOTD | CTABJICHBI B | CTaBJICHBI B CTaBJICHBI B OOTBI BpeMsi
MaTepuana yKa3aHHBIH YKa3aHHBII yKa3aHHBIH HE YJIOXKHUII-
CPOK, HE CpOK, HE cpok. Ilo- csl.
TpeOyroT 10- | TpeOyroT A0- | BepxHocTHoe | He moGpoco-
TOJTHUTENIb- | TIOJIHUTENb- | OTHOIIEHUE K | BECTHOE OT-
HOTO Bp€Me- | HOTO BpeMe- | BBIMOJHEHUIO | HOLIEHUE K
HU Ha 3a- HU Ha 3a- MOCTaBJICH- pabore
BEpUICHUE. BEpIICHHE. HOM 3a/1aun
OtserctBen- | Jlo6poco-
HOE OTHOUIE- | BECTHOE OT-
HUe K padoTe | HOLIEHHE K
pabote
2 | CnocobHOCTh Mposepka YeTko BBI- Boeimmonasier | Bemmonasier | He cmoco6en
BBITIONTHSTh paboThI MOJIHSET CTa- | CTATUYECKUE | CTATUYECKUE | UCIOJIB30-
BBIYHCIICHUS TUYECKHE pacyerTsl, pacyeTsl, BaTh JIaXxe
pacueTsl UMEIOTCS HUMeeTCs J10- | IpoCTenIne
OIINOKHY B CTaTOYHOE apudmeru-
BBIYHMCIIEHU- | KOJIMYECTBO | YECKHE JIei-
sx (10%- ommOOK B CTBUS I
15%). BBIUHUCIIEHU- | TIOJYyYEHHS
s1x (30%- KOHKPETHOT'O
40%). pe3yibTara.
bonpnioe




YHCIIO OIIH-
OOK B BHI-
YHUCIICHUSX,
Tpedyercs
JOCKOHAJTb-
Hasl IPoBep-
Ka pe3yJbTa-
TOB

Ucnons3oBa- | Habmonenne | Hdemonctpu- | Jemonctpu- | emonctpu- | He cmocoben
HUE clpa- PYKOBOJMTE- | PYET OTJIUY- | PYET XOpOo- pyer ynoBie- | 6€3 moMoIlu
BOYHOT'O Ma- | Jisl, MPOBEpPKa | HYIO Teope- Y10 T€Ope- | TBOPUTEIIb- IpernojiaBa-
Tepuana u paboThI TUYECKYIO TUYECKYIO HYIO Teope- TeJs MOJIb30-
HOpMAaTHUB- MOATOTOBKY, | MOATOTOBKY, | THYECKYIO BaTbCsl HOP-
HOH JOKY- cBOOOIHO JIOCTaTOYHO | MOATOTOBKY, | MaTUBHOMU U
MEHTallUU OpUEHTHPY- | CBOOOJHO HE JI0CTa- CIIPAaBOYHOM
€TCs B CIIpa- | OPUEHTUPY- | TOYHO CBO- auTepary-
BOYHOM Ma- | €Tcsl B cripa- | 601HO opu- | poit. Het
Tepuaie u BOYHOM Ma- | EHTUPYETCA B | TBEPABIX
HOpPMAaTHUB- Tepuaie CIIPAaBOYHOM | 3HAHUM IO
HOM JOKY- MaTepuaie U | IpeaMeTy
MEHTallUH HOPMATHB-
HOM J10KY-
MEHTAlIUH,
TpeOyercs
MOMOIIIb
Iperno/iaBa-
Tes
YMeHue uc- HaGmronenue | bes momoit- Hocratouno | Tpebyrorcs He criocoben
MOJIb30BaTh | PYKOBOJUTE- | HUTEIBHBIX IpaMoT HO MOSICHEHUS HCIIOJTb-
MOJIyYEHHBIE | JIsl, MPOBEPKA | MOSICHEHUI UCIIONB3YEeT | IpemnojaBa- | 30BaTh 3Ha-
paHee 3HaHHS | pabOThI WCTIONB3YEeT | 3HAHUS U TeJs JJIs HUS MOy~
Y HaBBIKH HaBBIKH U YMEHUSA [0- | IPAaBUJIILHOTO | YEHHbIE ITPU
JUTS peteHust yYMEHUS, TI0- | JTyYeHHBIE WCTIONB30Ba- | U3YYCHUU
KOHKPETHOU Jy4EeHHbIE IIpHU U3y4e- HUS 3HAHUH | CMEXHBIX
3a/1auu TIpU U3y4e- HUU CMEXK- Y YMEHUH, TUCITUTUTIH
HUU 00pa3o- | HBIX JIUC- MOJIYYEHHBIX | IIPH pelie-
BaTEJIbHBIX [UTITAH TIpU U3y4e- HUU KOH-
JUCHUTIIIH HUU CMEX- KpPETHO T0-
HBEIX JTUCITH- CTaBJICHHOM
IUTMH TpU 3a/1a4u B
pemeHnu JTAaHHOHM JHC-
KOHKPETHO LUTIJIMHE.
MOCTaBJICH-
HOW 3aJa4H.
Odopmnenne | [IpocmoTp Bce marepu- | Bece marepu- | Matepuaner | PaGora
paGoTHI Martepuanop | &bl 0popM- | anbl opopm- | ohopmieHbl | ohopmiIeHa
JIEHBI CO- JIEHBI aKKY- HEOPEXKHO, C | B BBICIICH
[JIACHO CTaH- | PaTHO, HO C OIIMOKaMU M | CTENEHU
JTApPTHBIM HEOOJIBIIUMH | JOCTATOY- HEOPEKHO.
TpeOOBaHUSAM | OTCTYIUJICHH- | HBIM Konu4de- | JleMoHcTpu-
WHCTPYKIIUH, | SIMH OT Tpe- | CTBOM OT- pyeMeIe 3a-
rpaduka Ha | GoBaHU CTYIUICHUM MIHUCH, BbI-

6




BBICOKOM CTaHJapTOB | OT TpeOOBa- | YHCIICHUS,
YpOBHE HHI CTaHJap- | PUCYHKH,
TOB. YePTEKH
IPOCTO
HE MOTYT He
MIPUBECTH K
JOTIOJTHHU -
TEIbHBIM
omrOKaM.
BriBog (00B- I . TTomHEli ¢ He nmonuebIi,
pPOCMOTD [TonHeb1H, He cnenan.
€M U I'pa- MaTepuaioB l"paMOTHHﬁ HEOOJIBIIIUMH | C OIIHOKa-
MOTHOCTH) omuOKamu. MH.
Vmenue ot- gl/(l)gecez[OBa- I'pamoTHO ['pamoTHO He rpamorro | IToka3biBaeT
BeYaTh Ha OTBEYACT HA | OTBEYAET HA | OTBEYACT HAa | HE3HAHUE
BOIIPOCHI, MOCTaBIICH- MOCTaBJICH- | MIOCTABJICH- npeaMera
0JIb30BATh- HbIE BOIIPO- | HBIE BOMPO- | HbIE BOIIPO- | MPU OTBETE
cs mpodec- CBI, UCTIOJNb- | CBI, HCIIOJIb- | CBI, MAJIO HC- | Ha BOTIPOCHI,
CHOHAJIbHOU 3ys mpodec- | 3ys mpodec- | MOJIb3yeT HU3KHUI UH-
1 o01Iei CHOHAJILHYIO | CHOHAJIBHYIO | IPO()ECCHO- | TEJUIEKT, y3-
JIEKCUKOMN JIEKCHUKY. JIEKCUKY B HAJIbHYIO KHIi Kpyro-
TIpH cllade Mosxer JIOCTaTOYHOM | JICKCHKY. 30D, OTpaHM-
(3amuTe) pa- obocHOBaTh | oOBEME. YEHHBIH CII0-
00THI rpaMOTHO Moxet BApHBIN 3a-
CBOIO TOYKY | 00OCHOBAThH nac. Yetko
3peHus 110 CBOIO TOUKY BBIpKCHHAS
npolieme. 3peHus Mo HEyBepeH-
UYerko BUIUT | Tipobiieme. HOCTB B OT-
enb. BeTax U Jei-
CTBUSIX.




Couepmafme oTdYeTra u Tpeﬁonaﬂml K €ro 0(1)0pM.11eHmo.

OtyeT 1o NpaKTUUECKUM paboTaM BBIIIOJIHAETCS Ha JIucTax Oymaru (hopmata A4 B COOTBETCTBHUH C Tpe-
6oBanmsamu nieiicTByronmx cranaaptoB (I'OCT). Bee otdeTsl coOMparoTcst B Manky, MMEIOLIYI0 OO

TI/ITy.]'IBHHﬁ JIMCT.

Ilpumep:

MunucrepcTBo 00pa3oBaHus ¥ Hayku YenssOMHCKON 00acTu
[ocynapcTBeHHOE podeccnoHanbHOE OI0IKETHOE 00pa30BaTEIbHOE YUPESIKIACHHE

IO:xHo0-Ypanabcknii rocy1apcTBeHHbIN TEXHHYECKUH KOJLIeIK

OTUYET

10 MPAaKTUYECKUM paboTam

1o yueOHOU quctuiuinHe « TeXxHuuecKkass MEXaHUKa

08.02.01 CtpouTenbCTBO U IKCILTyaTaIusl 3MaHII U COOPYKEHHI.

JJIA CIICTIHMAJIbBHOCTHU

Beimonann

['pymnrib

Ne Bapuanra

IIpakTHyeckas padoTa

Onenka

Ioanucek

IIpakTHyeckasi padoTa

Onenka

IMoanuch

[Ipaktnueckas padora Ne 1

[paktuueckas padora Ne 10

[paktuueckas padora Ne 2

[IpakTiueckas padora Ne 11

[IpakTnueckas padora Ne 3

[IpakTuueckas padora Ne 12

[IpakTuueckas padora Ne 4

[IpakTnueckas padora Ne 13

[IpakxTnueckas padora Ne 5

[IpakTnueckas padora Ne 14

[IpakTnueckas padora Ne 6

[Ipaktuueckas padora Ne 15

[IpakTuueckas padora Ne 7

[IpakTuueckas padora Ne 16

[paktrdeckas padora Ne 8

[IpakTiuaeckas padora Ne 17

[paktrdeckas padora Ne 9

[paktuueckas padora Ne 18




Yenabunck, 20

2. MIEPEYEHB ITIPAKTUYECKHUX 3ATAHU

Ne [Tnanu-
TEMBI pyemeie
1583071 Bun u na3Banue 3a1anus 4acel Ha
pas- BBIIIOJI-
Jena HEHUE
IIpakTudeckas pabora Nel Omnpenenenne paBHOACHCTBYOIIEH CXOASIIEICS cUCTe- 2
MBI CHJI
1.2 | Hpakriueckas paGora Ne2 Onpeenenne peakiuii cBsi3eit 2
IIpakTudeckas pabora Ne3 OmpeneneHnue yCUINA B CTEPIKHIX KPOHIITEHHA 2
1.3 | llpaktudeckas pabora Ned OnpenencHue MOMEHTA CUJIbI OTHOCUTENBHO TOUKH 2
14 [IpakTrueckas padora Ne5 Pemienue 3a1au Ha onpee/ieHue OMOPHBIX pEeakui Oai- 4
' KA
[Mpaktuuaeckas padbora Ne6 OnpeseneHue MoJ0KEHUsT LEHTPa TSHKECTH TIOCKOTO 2
15 CeUeHHS
' [IpaxTrueckas padora No7 OmnpeneneHre OIOKEHHUS TIEHTPa TSHKECTH COCTABHOTO 2
CeUeHHS
[Mpaktuueckas padora Ne 8 [locTpoeHue SMIOp NPH PacTHKEHUH U CKATHN 2
2.2 | llpaktudaeckas padora Ne 9 Pacuer Ha IpOYHOCTD MIPH PACTSIKEHUH U CIKATHI 2
[Mpaktuyaeckas padora Ne 10 Pernrenue 3agau Ha onpeneneHne yATUHEHUS 2
[Mpaktuyaeckas padora Ne 11 OnpezaeneHne reoOMETPHUECKUX XapaKTEPUCTHK TLIOC- 5
23 KUX CEYECHUI
' [Mpaktudeckas padbora Ne 12 OnpezneneHne reOMETPHUECKIX XapaKTEPUCTHK COCTaB- 5
HBIX CEUEHUN
ITpaktuueckas padora Ne 13 OnpezneneHue J0MyCTUMOTO 3HAYCHUS CKUMAIOLIECH 5
CHUJIBI JUJISL C)KATOTO Opyca
2.4 | Ilpaktuueckas padora Ne 14 ITogOop cedeHus ajis cxaToro opyca 2
ITpakTrueckas padora Ne 15 Pacuet koauiinenTa 3amaca yCTOMYMBOCTH CHKATOU 5
CTOKHU
2.5 | Mpakruueckas padora Ne 16 Pacuer Ha MPOYHOCTD ¥ JKECTKOCTh IIPU KPYUEHUH 2
[TpakTrueckas padora Nel7 [TocTpoeHue 31m0p MONEPEYHBIX CHJT U U3THOAIOIIIX 4
2.6 | MOMEHTOB
[MpakTrueckas padora Nel8 Pacyer Ha mpoyHOCTH NpH HU3rube 2
Hroro: 40




Pasznea 1 TeopeTnueckass MexaHmuka

Onpenenenue paBHOAEHCTBYIOILEH CXOASNIECHCS CHCTEMbI CHJI

IIpakTuyeckas padora Nel

lle./lb.‘ HAY4YUTBCA OIIPCACIIATH paBHOHGﬁCTBYIOHIYIO CXOI[SIHIGI\/'ICSI CHCTCMBI

CUJI aHAJIMTUYCCKUM U I'COMCTPUICCKUM criocobamu

B pe3ynomame evinonnenusn npakmuyeckoii padoomaul cmyoeHm 00J14ceH

- 3HaMb: AHAITUTUYCCKUN U FCOMCTpI/I‘IeCKI/Iﬁ CITOCOOBI OIpCACIICHUA PABHO-

NEUCTBYIONIIEH CUCTEMBI CHJI; YCIOBUE PABHOBECHS MJIOCKOW CHUCTEMBI CXOJSIINXCS

CHIT,

- ymemsb: CTPOUTH CHJIOBOH MHOTI'OYI'OJIbHUK JIJIA CXOHHMHﬁCH CHUCTCMBI CHII,
OIIPCACIIATH paBHO,HefICTBYIOHIYIO CXOI[?IHIGﬁCSI CHUCTCMBbI CHJI aHAJIMTHYCCKHUM U I'CO-
MCTPHUCCKHUM crioco0amu.

I/ICXO)IHLIC JAHHbIC:

BJ:; FLxH | Fo,xkH | F3,kH | Fa,kH | Fs,kH | au, 02, ° 03, 04, ° s,
1 12 8 6 4 10 30 45 0 60 300
2 8 12 2 10 6 0 45 75 30 270
3 20 5 10 15 10 0 60 75 150 210
4 3 6 12 15 9 15 45 60 120 270
5 6 12 15 3 18 0 15 45 150 300
6 10 8 16 8 20 30 45 55 75 55
7 12 12 20 16 16 45 30 45 55 45
8 14 6 10 14 22 60 35 60 60 60
9 6 8 14 20 10 60 45 30 60 150
10 20 10 16 22 18 45 45 45 45 45
11 5 22 8 16 10 30 75 60 30 45
12 24 14 20 18 20 45 90 60 60 60
13 14 16 22 10 16 45 60 30 75 300
14 10 12 16 8 14 35 30 90 75 45
15 14 6 16 20 10 60 75 75 45 90
16 16 8 10 18 22 30 60 35 30 150
17 18 10 22 16 8 30 150 60 45 60
18 19 22 10 14 18 75 30 30 45 45
19 20 16 8 22 16 60 45 30 90 300
20 8 18 16 10 18 45 45 60 60 45
21 5 14 20 22 8 45 60 75 30 45
22 6 8 22 16 20 30 60 45 75 75
23 12 10 8 18 16 60 45 45 60 30
24 15 12 20 14 8 45 75 60 35 150
25 16 16 16 20 14 45 30 60 45 30
26 18 18 10 8 10 75 30 60 150 75
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27 6 20 22 14 16 60 150 75 60 45
28 8 8 8 14 22 45 35 30 60 300
29 10 6 16 18 8 45 60 45 30 75
30 12 14 22 10 18 75 30 60 75 45

IHopsinok BbINOJIHEHHS MPAKTHYECKOH padoThI:

1. IToka3ath B BEIOpaHHOM Maciitade, co0to/1as BETUYUHY YTIIOB MEX-

Ay BCKTOpPaMHu CUJII U OCAMHU KOOPAWHAT, 3aJaHHYIO CUCTEMY CHII;

2. OnpeaenuTh MPOCKITUN BCEX CHUIT CUCTeMBI Ha 0Ch Oy;

2.1 OnpenenuTh CyMMy MPOEKIUNA BceX cuil Ha och O

3. Onpenenuth MPOEKIMH Beex cuil Ha och Oy

3.1 OnpenenuTh CyMMy NMPOEKIUil Bcex cuil Ha och Oy

4. Onpeaenutsb MOIYJIb PAaBHOJAEHCTBYIONIEH MO BETUYMHAM MPOESKIINI

&=/¥+W

rae: Fx- cymMa mpoekiuil Bcex CHII Ha OCh X
F,- cymma npoekiuii Bcex CHI Ha OCb 'y

5. OnpenenuTh 3HAYEHUE YTJIa paBHOJACUCTBYIOIIEH ¢ 0cbio OX

cosa = Q
Fy

6. Onpenenutb paBHOACHCTBYIONIYIO T€OMETPUYECKUM METOI0M
6.1 [TocTpouTh CHIIOBOM MHOTOYTOJIbHUKU

6.2 OnpenenuTh HampaBlieHUE, BEJIMUYUHY U YroJl PaBHOJCUCTBYOIIEH

CXOﬂHMHﬁCH CHUCTCEMBI CUJI TCOMCTPHUICCKHUM MCTO0M.

IIpuMep BbINOJTHEHHS MPAKTHYECKOH PadOThI:
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Mcxoansie pannbie: F1 = 10xkH; Fo = 20kH; F3= 15xH; ou= 30"; 0= 1807; o3=

45°;
1. IToka3ate B BEIOpaHHOM MacmTade, coOnroAas BEIMYMHY YIJIOB MEX]Yy BEK-
TOPAMH CHJI U OCSIMU KOOPJMHAT, 3aJaHHYIO CUCTEMY CHJI;

A

ny

Y F1=10kH
Sl o

< I e =X
A F3=15kH

2.0npeaenuTs TPOEKIUU BCEX CUII CUCTEMBI Ha 0ch OX;

Fxi=10 - cos 30° =10 - 0,866 = 8,66 kH

Fxo=-20 - cos 180°=-20 - 1 =-20 kH

Fw=15cos45°=15-0,707 =10,6 kH

2.1 Onpenenuts CymMMy NPOEKIHN BCeX CHIl Ha och OX
Fx = Fat Fxe + Fxs= 8,66 + (-20) + 10,6 =-0,735 kH
3.  Ompenenuth MPOSKIUH BeeX CUI Ha ock Oy
F,;=10 - cos 60° =10 - 0,5=5kH
F,>=20 - cos 90° = 0 kH
F3=-15-cos45°=-15-0,707 =-10,6 kH

3.1 Omnpeaenutrb cyMMy NpOEKIHi BcexX cuil Ha ocb Oy

F,=F,+ F+ F;=5+(-10,6) = -5,6 kH
4, Onpenenuts MOy Ib PABHOACHCTBYIOIIEH MO BEJIMUYMHAM MPOCKIUN

&=/¥+W

rae: Fy - cymma npoekuuit Bcex cui Ha OCh X

F, - cyMMa IIpoeKIMii BceX CHII Ha OChb Y
Fy = 1/0,7352 + 5,62 = 5,65 kH

5. OmnpenenuTh 3HAUYEHHE yria paBHOJEUCTBYMOLIEH ¢ ocbto Ox (HalTH
arccos o)
E,  —0,735 013 820
cosa = —= = —0, a =
Fs 5,65
6. Omnpenenuth paBHOACHCTBYIOIIYIO T€OMETPUIECKUM METOI0M

12



6.1 IlocTtpouTh CUIOBOW MHOTOYrOJbHUKU M ONPENEIIUTh Hampabe-
HHE€, BEJIMYMHY W yroj PAaBHOACHCTBYIOIIEW CXOIALIMKCS CUCTEMBI CHUJI T€O-

F2
2 F1
F3 FL=5.65

MCTPUUICCKUM MCTOIOM.

KoHTpoJsibHbIE BONIPOCHI:

Kak HaiiTu pOoeKInu CHITbI?
Kaxoit cioco6 omnpezaenennst paBHOACHCTBYIOIIEH 00Iee TOUHBIH?
Yo Takoe CUI0BON MHOTOYTOJIBHHK ?

W

Kak onpenenute HanpaBiieHUE BEKTOPA PABHOACHCTBYIOIIECH?

13



IIpakTnuyeckas padora No2
Onpenesnenue peakuuii cesizen

Ilenwy: HaydnTHCS ONIPENEIATh PEAKIIUU CBSI3EH

B pezynvmame évinoninenus npakmuueckoii padomoi cmyoenm 0014cen

- 3Hamp: BUJIBI CBSI3EH; HAMIPABIICHUE PEAKINi CBsi3el; TpH (GOPMBI ypaBHEHUS
paBHOBECHS,

- yMemb: ONPENEHATh PEAKIIUN CBSI3EH.

HcxoaHbie JaHHBIE:

O

20°

G=50H

70° G=250H

( fﬁ) v,

G=400H
G=35kH

14




G=450H

A\

IHopsinok BbINOJIHEHHS PAKTHYECKON padoThbI:

1.  VYka3aTp peakuuu CBA3HU;

2. OcBoOoauth Touky O OT CBsi3eii U BHIOpATh HAIIPaBJICHUE OCEH
KOOpJMHAT, ONPEAEIIUTh YIJIbl; (OAHY U3 OCE KOOpAUHAT IyCKaTh IO HEU3-
BECTHOM peaKnu)

3. CocraBuUTb ypaBHEHUS PaBHOBECHS,;
>X=0
2V =0

4.  OnpenenuTs 3HAYEHUS PEAKLUH;

5.  BBINOIHUTE IPOBEPKY.

IIpuMep BbINOJTHEHHS MPAKTHYECKON PadoThI:

HWcxonHble JaHHBIE: 1. Yka3aTe peakiuu CBSI3H;

B =20xH

2. OcBo6omuTh Touky O OT CBsSi3ed W BHIOpaTh HAINpaBIEHUE OCEW KOOpAMHAT,
OTIPEJICTUTH YTJIbI;

15




R, o/ R

30 45°

CocTaBUTh ypaBHEHUS! PaBHOBECUS
>X =0;-R;+ Ryc0s60° + F,cos45°=0
>V =0; Rycos 30°—F; —F,cos 45° =0
OnpenenuTs 3HAYEHUS PEaKIui
N3 BTOPOro ypaBHEHHUS MOJTy4aeM:
_ ki + Fycos45°  10+20 -0.7
27 cos30°  0.866
3 IICPBOI'o YypaBHCHHU IMOJIYyHIaCM:
Ry = R, cos60°+ F, cos45° =277 -0,5+4+20 -0,7=27,85
BrImtoHUTE IPOBEPKY.
»X =0;-R;+ Ryc0s60°+ F,cos45°=0
-2785+27,7-05+20-0,7 =0
>V =0; Rycos 30°—F; —F,cos 45° =0
27,7-0,866 —10-20-0,7=0,012=0

= 27,7 kH

KoHTpoJsbHbIE BONIPOCHI:

1.  Kak omnpezensercst paBHOJEHCTBYIONIASI CUCTEMbI CXOSIINXCS CHT?
2. B xakom ciyuae mpoeKIusi CHIbl Ha OCh paBHA HYJIIO, MOJTYJIIO CHIIBI?
3. Uro Ha3bIBaeTCA peakiMen CBs3U, KaK OMPEESIOT PEakliuu CBsI3ein?

16



IIpakTnueckas padora Ne3
OmnpenesieHue yCHJIMH B CTEPKHAX KPOHIUTEHHA

I]enb: HayunTHCS ONPEACIISITh YCUIIUS B CTEPKHSIX KPOHILITEWHA aHAJU-
TUYECKHUM CIIOCOO0M

B pesynvmame 6vinonnenus npaxmuueckou padoomul cmyoenm 00.1-
JHCeH

- 3Hamb: AHATUTUYECKUN CHOCO0 OMpeAeNeHUs] YCHIMM B CTEPKHIX
KpOHILTEHHA;

- yMemp: OCTABIATH YPABHEHHE PABHOBECHUS JJISI CXOMSAIIEHCS CUCTEMBI
CHUIIL.

HcxoaHble JaHHBbIE:
G=10kH

AN

»

ANARNNRARRNN

2
]

w
aﬂ
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IHopsinok BbINOJIHEHHS MPAKTHYECKON padoThI:

1. [Toka3aTe ycrmoBue 3a1a4u;

2. [TokasaTe Bce CHIIBI JEUCTBYIOIIME HA TOUKY PABHOBECHS
3.  CocTaBuTh YpaBHCHUS PAaBHOBECHUS

4, OnpenenuTs 3HAYCHUS PEAKINN

5 BrInonHUTh MPOBEPKY.

IIpuMep BbINOJTHEHHS MPAKTHYECKON PadoThI:

1.  Tloka3ath ycioBue 2.  IlokazaTh Bce cuiIbl JEHCTBYIOITUE
3a/1auu; Ha TOYKY PaBHOBECHS
F1 = 1,2 kH ‘
F,=08«H Y
AB R:
AC A X
——f —
Ri Bl

3. CocTaBuTh ypaBHEHHS paBHOBECHSI
> X =0;-R;+ Rz cos 45°+ F, cos 30° =0
>V =0; Rycos 45° —F; — F, cos 60° =0
18



4.  OnpenenuTh 3HAYEHUS peaKui
W3 BTOpPOro ypaBHEHUS MIOTy4aEM:
_ Fi+ Fycos60°  1,24+0,8 -0.5
7 cos45° 0707

W3 nepBOro ypaBHEHUs MOJIy4aEM:
Ry, = R, cos45°+ F,cos30°=2,263 -0,707 + 0,8 - 0,866 = 2,293
5.  BBINOIHUTE MIPOBEPKY.

>X=0;-R;+Ryc0s45° + F,cos30°=0

-2,293+ 2,263 - 0,707 + 0,8:0,866 =0
>V =0; Rycos45° —F; — F,cos 60° =0
2,263-0,707-1,2-0,8-0,5=0

= 2,263 kH

KOHmPOJle ble eonpocol:

1.  UYrto o3HayaeT paBHOBECHE Teya?

2.  Kaxwue rpaduueckne u aHAIUTUYECKHUE YCIIOBUS PaBHOBECHUS BbI
3HaeTe?

3. OcHOBHOI pHU3HAK a0COJIFOTHO TBEPOTO TEa.

19



IIpakTuyeckas padora Ned

lle./lb.‘ HaY4YUTBCA MOMCHT CHUJIBI OTHOCHUTCIIBHO TOYKHU

Onpezle.ﬂeHne MOMEHTA CHJIBI OTHOCUTCJIBHO TOYKH

B pe3ynomame evitnonnenus npakmuueckou padoomul cmyoeHm 00J14CeH

- 3Hamb; MOMCHT CHJIbI OTHOCHTCJIIBHO TOYKH

- ymembsp: OIIPCACIIATE MOMCHT CHUJIBI OTHOCUTCIIbBHO TOYKH

I/ICXOIIHbIe JAHHbIC:

Fi

o—> A
& JD E F3
A1
F2
No
BC, m CD, m AD, M E.m Fi,xH | Fo, kH | F3, xH
BapHUaHTa

1 2 2 2 2 10 20 15
2 4 6 2 4 20 15 5
3 2 4 6 4 5 10 20
4 4 4 4 4 15 20 10
5 6 6 6 6 15 20 5
6 6 4 2 4 20 20 15
7 2 4 6 2 15 15 20
8 4 6 4 4 20 15 5
9 6 2 4 4 15 30 20
10 2 8 6 4 5 10 15
11 4 6 2 8 25 20 30
12 6 4 2 2 5 15 15
13 2 2 4 4 15 20 25
14 4 6 8 2 20 25 15
15 2 4 2 4 15 5 15
16 2 4 4 4 15 20 25
17 4 6 8 2 20 25 10
18 6 2 4 2 15 5 10
19 8 2 4 6 10 15 20
20 2 4 6 8 25 10 15
21 4 6 2 8 10 5 20
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22 6 8 2 4 15 20 25
23 2 4 6 8 20 3) 30
24 6 4 2 2 15 10 20
25 4 6 2 4 15 20 256
26 2 4 6 8 20 25 15
27 4 8 2 2 25 15 10
28 4 4 8 8 25 25 15
29 6 6 4 4 30 15 15
30 6 4 2 4 25 30 10
IHopsinok BbINOJHEHHS PAKTHYECKON padoThI:
1.  Ilokazath ycioBue 3aauu;
2. Omnpenenutb MOMEHT CUJIBI OTHOCUTEIBHO TOUKH OT KaXKJI0TO
BEKTOpA CUJIBL;
3. Omnpenenutpb pe3yabTUPYIOLINI MOMEHT, JEHCTBYIOINN HA TOUKY.
IIpuMep BbINOTHEHHS PAKTHYECKON padoThI:
1. HUcxonnpie 1aHHBIC
Fl =5kH
& [z F,=10 kH
4 60° AB=2w
AA B8 C BC=3m
2. Onpenenutb MOMEHT CHJIbI OTHOCUTEIBHO TOUKH OT KaXKJI0TO

BEKTOpA CUJIBI;
Mi=F1-2=5-2=10kHw™m
M,=F,-5-¢c0s30°=10-5-0,87 =43,5kH'm
3. Onpenenuts pe3yabTUPYIOLUIUNA MOMEHT, IEUCTBYIOLIMN HA TOUKY.
My =M;+ M, =10+ 43,5=53,5 kH'™m

Koumponwnwie eonpocwi:

1. Kak onpenennts MOMEHT CHJIbI OTHOCUTEIBHO TOYKH?

2. B kakom ciiyqae MOMEHT CUJIbI OTHOCUTEJIBHO TOYKU CUUTACTCS
MOJIOKUTEJIBHBIM M B KAKOM OTPUIIATEIIHBHBIM ?

3. Kaxk onpenensiercs BeMMUMHBI U 3HAK MOMEHTA Taphl?
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IIpakTuyeckas padora Ned
Pemrenue 3a1a4 Ha onpeae/ieHle ONOPHBIX peakuuii 0aaku

Ilenb: HayduTHCS OINPEEATh OMIOPHBIC PEaKIMKU OaJKK Harpy>KeHHOM cocpe-
JOTOYEHHOW U pacHpeAeIeHHON Harpy3KaMu, MOMEHTOM

B pe3ynvmame évitnonnenus npaKkmudeckoil padoomsl CmyoeHm 00aAMHCeH

- 3Hamb: BUJIBI OTIOP; PEAKIIMU OTOpP; BUJIBI HATPY30K; YPABHEHUSI PaBHOBECHUS
JUTS1 TUIOCKOM, IPOU3BOJILHO PACTIOJIOAKEHHON, CUCTEMBI CHIT

- yMemb: ONPENCIISITh BUJI ONOP; ONMPEACISITh HAIPABICHUS PEaKIIUi O1op; CO-
CTaBJIATh YPaBHEHUSI PABHOBECHUS ISl IJIOCKOW, MPOU3BOJIBHO PACIIOIOKEHHOM, CH-
CTEMbI CHJI; BBITIOJHSTH MMPOBEPKY MPABUIBHOCTH PEIICHUS

HcxoaHble JaHHBbIE:

1. Onpenesurs ONOPHbIE PeaKUMH TOPHU3OHTAJBHO PACIHOJI0KEHHON
0aJIKM HATPY:KEHHOH COCPeI0TOYCHHOM CHIIOM

HNcxonnpie TaHHBIC:

Bap. | Cxem. E;i Eﬁ I, m | I, M | I3, m | Bap. | Cxem. E; E;i l,Mm | 2, M | I3, M
1 4 50 | 40 2 5 3 16 9 45 | 25 | 2 3 2
2 6 40 | 30 | 3 10 2 17 6 25 | 35| 2 4 3
3 2 30 | 25| 5 |10 | 5 18 3 45 | 35 | 2 3 2
4 5 15 | 30 | 3 4 6 19 10 | 15 | 35 | 4 4 2
5 1 25 | 35| 5 10 | 4 | 20 2 20 | 35| 2 3 2
6 7 25 | 30 | 3 2 5 21 7 16 | 20 | 2 2 2
7 3 18 | 25 | 3 4 5 22 10 | 35 | 25| 2 3 2
8 8 12 | 17 7 5 5 23 8 35| 15| 3 2 2
9 4 45 | 25 5 4 2 24 1 15 | 35 2 2 2

10 9 25 | 14 2 2 2 25 9 30 | 25| 2 3 3
11 2 15 | 16 | 3 2 4 | 26 5 20 | 35| 2 2 1
12 10 | 35 | 25 | 5 2 4 | 27 8 15 | 20 | 3 4 2
13 7 20 | 35 | 4 4 2 28 4 25 | 35 | 4 2 2
14 1 25 5 4 2 2 29 5 35| 25| 2 2 3
15 5 15 |1 25 | 5 2 4 1 30 3 35| 25| 3 2 2
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IHopsinok BbINOJIHEHHS MPAKTHYECKON PadOThI:

1. IToka3zarh pac4eTHYIO CXEMY
2. CocTaBUTh YpaBHEHHE PaBHOBECHS
3. Pemuth ypaBHEHUE paBHOBECHS
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4. BBINOJHUTB NPOBEPKY
IIpumep BbINOJIHEHUS] MPAKTHYECKOH padoOThI:

1.

2.

[Toka3aTe pacueTHyIO cXemMy

y A
R, Rp
A F: 5 KH A
H |
<0 . Q! >
4 & 40
A ! 2M A 3m gB

CocTaBUTh ypaBHEHUE PABHOBECUS
ZMA:O; F‘2—RB'
ZMBZO; RA’S—F’
>X=0; H=0

Pemnts ypaBHEHUE paBHOBECUS
YMa=0; Rg=(F-2)/5=(5-2)/5=2«kH
YMp=0; Ra=(F-3)/5=(5-3)/5=3kH

BrinmosHATE IpOBEPKY

dYMa=0; 5-2
dMp=0; 3-5

5=0
3=0

-2-5=0
-5:3=0

Onpeaesurs ONOPHbIE PEAKUMH KOHCOJbHON 0AaJIKHM HATPYKEHHOU

COCpPeI0TOYEHHOM CHJIOM U MOMEHTOM

HNcxonnpie TaHHbBIC:

Bap. | Cxem. E; E; Kl\}/;’vl Bap. | Cxewm. E; E; Kl\él’v{
1 1 14 | 40 | 20 | 16 6 32 | 15 | 20
2 12 5 30 | 17 7 13 | 45 | 30
3 3 8 15 | 40 | 18 8 40 | 42 | 25
4 4 12 | 16 | 25 | 19 9 24 | 10 | 30
5 5 28 | 50 | 35 | 20 10 9 22 | 25
6 6 18 | 30 | 45 | 21 1 16 | 35 | 45
7 7 16 | 34 | 20 | 22 2 40 | 55 | 35
8 8 15 | 17 | 30 | 23 3 33 | 16 | 25
9 9 17 | 43 | 35 | 24 4 16 | 32 | 35

10 10 22 | 24 | 45 | 25 3) 29 | 55 | 45
11 1 14 | 14 | 25 | 26 6 21 | 45 | 20
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IHopsinok BbINOJIHEHHS MPAKTHYECKON padoThI:



1. IToka3aTp pacdyeTHyIO CXemy

2. CocTaBUTh YpaBHEHHE PAaBHOBECHS

3. PemuTe ypaBHEHHE paBHOBECHS

4. BeINOJHUTH IPOBEPKY

IIpumep BbINOJHEHUS NMPAKTHYECKON padoThI:
1.  Tloka3aTh pacyeTHYIO CXEMY

\'\AR” 30 kH m=100 xkH-M 20xH
C) ﬁ
60
R\
R, \ 3m sy €— 2w B 7
M, L
2.  CocTaBHUTH ypaBHEHHE PAaBHOBECHS
>X=0; -Rax+30-cos60°+20-cos90°=0
>V =0; Ra~—30cos30°—-20cos0°=0
dMaA=0; -Ma+30-cos30°-3+100+20-10=0
3.  Pemmutb ypaBHEHHE paBHOBECHS

>X=0; Rax=30-cos60°+20-cos90°=30-0,5+20-0=15xkH
>Y =0; Ray=30"-cos30°+20-cos0°=30-0,866+20-1=4598 xkH
YMa =0; Ma=30-cos30°3+100+20-10=30-0,866-3+ 100 +20- 10
= 377,94 xH-m
4. BBINIOJIHUTH TPOBEPKY
>X=0; -15+30 - cos 60° +20 - cos 90° =0
>V =0; 45,98-30c0s30°-20cos0°=0
dMa=0; -377,94+30-cos30°-3+100+20-10=0

3.

OnpenesuTh ONOPHBbIE PeAKIUM TOPU3OHTAJIBHO PACHOJI0KEHHOH

0aJIKH HArpy’>KeHHOM COCPeI0TOYEHHOI, PABHOMEPHO paclpele/ieHHOM Harpys3-

KaMH

M MOMEHTOM
Hcxomurie naHHbIe:

@

@ ®
F=20xH .
F=25kH | g =30 kH/m ¥ =20xH 1 M=15KH- M 5 =25 kH/m g MAWOKE Mg FTI9KH
P, |
FITET T FERT PR T YT F/@
> e Z 2 27 A
la=IM Hedm le=0,5m »La=‘M. b=3m J © la=2w h=4m
) 7t L1 c=1M c=135m

26



F=10xH 5
=15xH/m M=5KH M

AT

a=1m b=5u | [d=2m

77

T b 7
c=1Mm

®
4 =30kH/M M=20kH.un F=25xH

b

|_ a=3m L=lm|,r=0,iu
1 4 .

®

= y F=20xH
M=15xH M g =25 kH/m K
[ b=4wm le=1m
’I\'l kl
a=1wu '

©

F=10xH - W@ =25KkH/M  p=20kH
Mo 10xH - M F=15¢H q-lSKH/M M=5xkH'M M=15xH ™ q!=10KH/M
< 20 xH /™ g 20KH/m m I
\f-ﬁshﬂjﬂﬁ“ D L 7};,7 l 5o 7
?%I’, - bﬂgﬁl’ J{ a=5M .bgz.. .. a=2m b=3m | c=Im
| L My c=lmd=In
e=150M
_ () W @) F=15xH
=5 KH M=10kH M |  M=25¢H.x =20 kH g=25xH/M M =20KH M
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=20xH M=15%H: M

g =25xH/

77

=1m b=2n c=3M l
—

M=20kH -M ¢=30xH/M F=25kH

@ =3 " M=H-Mql_

F=20xH
¢ = 10kH/™

FITFTETTTEeE
7 .

| e=3m_ Jd=1s
7 7
a=0,5 6=0,5m

\LiRAARAR 00 RARRRARAN
l;=2,5m c=2,5mi i
’IM A

ITopsAIOK BBINOJIHEHHUS MPAKTUYECKOUA PadOThI:

1. IToka3aTh HCXOAHBIC TaHHBIC

2. 3aMEHUTh PAaBHOMEPHO PACHPEICICHHYIO HAarpy3Ky COCpPEIOTOYEHHOU CH-

3. CocTaBUTh YPABHEHUE PABHOBECUS
4. PeminTh ypaBHEHUE PABHOBECHS
5. BeInonHUTE NpOBEPKY

IIpuMep BbINOJTHEHHS MPAKTHYECKON PadoThI:
1.  Tloka3aTh UCXO/HbBIC JaHHBIC

=20 xH/™m g,=15xkH/M M=25kH M

T A W#HW@

ZE;E’ F=30xH 1 ’ \

b=3,5 d=1,5M |d=1,5uM

7 2 L —
a=1m r;-«lM

I=b+c+d=6mM

a

2. 3aMEHUTh PAaBHOMEPHO PACHPENEICHHYIO HArpy3Ky COCPEIOTOYEHHOU CH-
noit. Ha Gayky neMCTBYIOT Harpy3ku pa3HOW WHTEHCHUBHOCTH, TOATOMY JJISl KaXKJIOM

W3 HUX HaWJEM PaBHOJACHCTBYIOLIYIO
Fau=01-11=20-4,5=90«H
Fe=02-12=15-3 =45kH
rae
h=a+b=1+35=45wm

Lb=d+d=15+15=30wm
28



L=a+b 1,528

h/2—a b/2+c+d )
1 —
{FQz 612/2 M=25kH ™M
% B
Trrzziza = %
A o A Rz
v fq,=q )
R F=30kH
a=1M b=3,5M c;—-lmb d=l,‘.\IA’
7 7 —a
I=b+tc+d=6M d=1,5M

O003HaunTH ONOPHI A U B, ykazars peakuu Rau R
3. CocTaBUTh ypaBHEHHE PAaBHOBECHS
ZMA =0; Fq1 (|1/2 —a) —-F (b + C) + Fqg'l- Rs-M=0
YMp=0; Rg-l-Fp(d+c+1/2)+F-d-M=0
4.  PemmTtbh ypaBHEHHE PABHOBECHUS
YMa=0; Rg=[Fqu (I/2—a)-F (b+c)+ Fgl-M]/I =[90(4,5/2 - 1)
-30(3,5+1)+45-6-25]/6=37,1xH

Mp=0; Ra=[Fpu(d+c+1/2)-F-d+ MJ/I=[90(1,5+ 1+ 4,5/2)
—30- 1,5+ 25]/6 = 67,9xH

5. BBINOTHUTH IPOBEPKY
Zy =0; Ra- Fq1+ F+Rg- Fq2: 0

67,9-90+30+37,1-45=0

KOHmPOJleble eonpocwol:

1.  Kakue Buasl onop Bol 3Haere?

2.  Kuemy npuBoauTCS MI0CKask MPOU3BOJIbHAS CUCTEMA CHIT?

3. Kakoe ycimoBue paBHOBeCHS IUIOCKOW IPOU3BOJIBHOM CUCTEMBI
cun?

4.  Kakue Harpy3Ku Ha3bIBAIOTCS COCPEIOTOUYCHHBIMH M pacIpele-
JICHHBIMU?
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IIpakTHyeckas pabora Ne6

Onpeneﬂeﬂne MOJIOYKEHUS IHMEHTPA THAKECTH IVIOCKOT0 CCYCHUA

Ilenwy: HaydnUTHCS ONPEACIIATH ITOJIOKEHNE LIEHTPA TSHKECTH INIOCKOTO CEYCHUS
B pe3ynomame 6vinonnenusn npakmuueckoi padoomaot Cmyo0eHm 00J1)4ceH
- 3Hamb: TOJIOKEHUS LIEHTPA TSYKECTU IPOCTBIX FEOMETPUUYECKUX IINIOCKUX Ce-
YeHUit; (HOPMYINBI OMpeNeiIeHHs TUIOIaiel MPOCTBIX T€OMETPUUYECKUX IMIIOCKHX Ce-
YeHUit; (HOPMYIbI OMpeeIeHUsT KOOPANHAT HEHTPa TSHKECTH COCTABHOTO IJIOCKOTO

CCUCHUS,;

- ymemb: ONPCACIIATL KOOPAUHATBI HCHTPA TAKCCTH IIJIOCKOT'O COCTABHOI'O CC-

YCHU.

HcxoaHble JaHHBbIE

@

@

30 cm

0 cm

il

©

3em

S4cM

8cMm

80 M

}

//I////I/II/I///II///I///

1]
%,

=
— = ol = I, I z
2 5 e . 4,5 4,5 2
= S oM M
Somp [p6em Goml] 18 om E Gon|lla.5om | |14.5cm Nil6em
120 cm > 60cm  |6eM 60 oM
12eM "
=
@ 30cM 20 @ @ 45¢em é
= ;
o
] —
3 = E 3
o 3 K of 8
8cm Sem|[” d=10cM
6 cM 6 oM} 6 cM
30cM  60cM | 30 cm
12 o™ v 3 b g
@ ® :
wou, ®
3| 3 3
'3 wl ©
% = 2
7 Q
9cM 9cM 9cm 9cMm : 8 eM
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ITopsiIOK BBINOJIHEHUS MPAKTUYECKOM PAdOThI:

1. BIMOMHUTB 3CKU3 MIIOCKOTO COCTABHOTO CEUEHUS

2. BeiOpaTh noJoXKeHne oceil KOOpAUHAT

3. Iloka3arp oJI0XKEeHHE IIEHTPOB TSHKECTH MPOCTHIX T€OMETPUYECKUX CeUSHHA

4. OnpenenuTs MIOUIAAN U KOOPAUHATHI LIEHTPOB TSHKECTH MPOCTBIX T€OMET-
PHUYECKUX CEUEHUI

5. OnpenenuTh KOOPAUHATHI IIEHTPA TSHKECTHU IIOCKOTO COCTABHOTO CEYECHHUS

IIpuMep BbINOTHEHHS NPAKTHYECKON padoThI:

1.  BBINOJHUTH 3CKU3 TIOCKO- 2. BeIOpaTh MOJ0KEHHE OCeil KO-
IO COCTaBHOTO CEYEHUS OpJIMHAT
L0 oM 3. Iloka3aTp MOJOKEHHE LEHTPOB
& TSPKECTH TPOCTBIX T€OMETPUUYECKHUX Ce-
YCHUU
5 Y
N
5 P
A &
G
L
8|75/ 9|75 a8
X

4. OnpenenuTs TUIOMAAN U KOOPJIUHATHI IIEHTPOB TSHKECTH MPOCTHIX TeOMET-
PHUYECKUX CEUCHUN

A1=40-8=320cm? Ary=42-9=378 cm ?

x1 = 20cMm X2 =20 cm

y1 = 46 cm y2=21 cm
As=As="%-75-42=157,5cm ?; As=3,14-6%/4=283 cMm ?;
x3=13 em; x4= 27 cMm x5 = 20 cwMm;

y3=Yya =28 cm ys= 39 cm

5. OnpenenuTh KOOPAUHATHI IIEHTPA TSHDKECTH IUIOCKOTO COCTaBHOTO Cede-

HUA

32



A" Xy +A X0+ Az X3 + Ay X4 — As- Xg
A+ A, + A+ A, — Ag
320- 20 4+ 378+ 20+ 157,5- 13+ 157,5- 27 — 28,3 20
- 320 + 378+ 157,5 + 157,5 — 28,3

X =

=20cmMm

A yit Ay Yyt Azt ys + Ay Yy — Ast s

Ye = A+ A, + A + A, — Ac

320-46 +378- 21+ 157,5-28 + 157,5- 28 — 28,3 - 39
B 320+ 378+ 157,5+ 157,5— 28,3

=31 cmMm

KOHmPOJle ble eonpocol:

1. Jlud yero onpenensitoT UEHTP TSHKECTH?

2.  Kakwue cymecTByOT METOABI OTIPEACTICHUS IIEHTPA TSHKECTH ?

3. Kak HaliTu KoopuHATBl LEHTpPa TSHKECTU NMPSAMOYTOJbHUKA, Tpe-
yrOJIbHUKA U Kpyra?

4.,  Kak HaliTU KOOpAMHATHI IIEHTPA TSHKECTU IUIOCKOTO COCTAaBHOTO
ceyeHus?
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IIpakTnueckas padora Ne7
OmnpenesieHue NOJI0KEHUS IEHTPA THAXKECTH COCTABHOIO CeYEeHUS

lleJlb.' HAaYIUTLHCA OIPCACIIATH IMOJIOKCHUC NCHTPA TAXKCECTH CCUHCHUA, COCTAB-

JIEHHOTO U3 CTaHAAPTHBIX MpoduiIe
B pe3ynomame evinonnenus npakmuueckou padoomul cmyoeHm 00J1CeH

- 3Ham®p: TOJIOKEHUE IIEHTPA TSIKECTH CTAaHIAPTHBIX MNpoduieit; hopMyIbl
OTpeIeJICHHUs] KOOPJUHAT IIEHTPa TAKECTH CEUCHHUsI, COCTABIICHHOTO W3 CTaH/IapTHBIX
npodueit

- ymemp: TI0NB30BaThes Tabmuiamu coptamenTa (I'OCT); ompenensTs 1EeHTp
TSDKECTU CEYCHUS, COCTABIIEHHOTO U3 CTaHIAPTHBIX MPoduieit

HcxoaHble JaHHBbIE:
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ITopsiIOK BBINOJIHEHUS MPAKTUYECKOM PAdOThI:

1. BBITOTHUTH 3CKU3 CEUEHUSI, COCTABICHHOTO U3 CTAHIAPTHBIX Tpodrie

2. BeibpaTh noJioxkeHue oceit KoopAnHaT

3. Iloka3arh MOJIOKEHUE LIEHTPOB TSHKECTU CTAaHAAPTHBIX Mpoduiieid mo Tabd-
munaMm copramenta ('OCT)

4. OnpenenuTh IIOMIAIA U KOOPJAUHATHI IEHTPOB TSHKECTH CTAHJAPTHBIX MPO-
dusteii mo TabauIaM copTaMeHTa

5. OnpeaenuTs KOOPAUHATHI LIEHTPA TSHKECTU IUIOCKOTO CEYEHUSI, COCTOSIETO
W3 CTaHJIAPTHBIX Tpodrteh

IIpumep BbINOJHEHUS NMPAKTHYECKON padoThI:

1. BpInoOIHUTE 3CKU3 CCUCHHA, COCTABJICHHOI'O U3 CTAHAAPTHBIX HpO(bHJIGfI

80x50x6

2. BriOpaTh nosiockeHue oceit KoOopIuHAT
3. Iloka3aTh MOJOKEHHE LIEHTPOB THKECTH CTAHJIAPTHHIX Mpoduiieid mo Tad-
nuuam copramenTa (I'OCT)

R X

4. OnpenenuTh IIOMIAIA U KOOPUHATHI IIEHTPOB TSHKECTH CTaHAAPTHBIX MPO-
¢duneit mo TabnuIamM copTaMmeHTa

A;=198cm? Ay =7,55¢cMm 2 Az =7,55¢cMm ?
x1=13 cm X, = 3,83 cwm. x3= 22,17 cm.
y1=4,8 cm y2=2,65 cMm y3= 2,65 cMm

5. OHpe)IeJ'H/ITB KOOpAMHATBI EHTPA TSHKECTU COCTAaBHOI'O CEYCHUS
Ai* X +A; X+ Az x5 19,81-13 47,55 3,83 47,55 22,17
A+ A, + A B 19,81 + 7,55 + 7,55
=13 cm
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Ai-yi+Ay-y,+As-y;  19,81-48+7,55- 2,65+ 7,55+ 2,65

Ye = AL+ A, + Ag 19,81 + 7,55 + 7,55

= 3,9cMm

Konmponsnwie sonpocwi:

1. B 4em 0COOCHHOCTH ONPEICICHUS TOJOXKEHUS IIEHTpa TSKECTH
burypsl, IMEIOIIEeH 0Cb CHMMETPHUH?

2.  Hazoswute m3BecTHBIC Bam cTaHmapTHBIC Tpodrm mpokara.
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Pasznena 2 ConpoTUBIEHUE MATEPHUATIOB
IIpakTnyeckas padora Ne8
ITocTpoenne 3MI0P NPU PACTANKEHUU U CKATUH

Ilenwv: HAYYUTHCSI CTPOUTH AIIOPHI MPOJOJIBHBIX CHJI 1 HOPMaJIbHBIX HaIlpsiKe-
HUM

B pe3ynomame évtnonnenus npakmuydeckoili padomul CmyoeHm O0aMHCeH

- 3HAMb: METOJI CCUCHUN, BHYTPECHHUE CHUJIOBBbIE ()aKTOPhI MPU PACTHKCHUHU U
CYKAaTHUH; COCTABJISIOIINE HANPSHKCHUN; MMPABUJIA TOCTPOEHUSI S0P MPOJOJIBHBIX CHII
Y HOPMAJIBHOTO HANIPSKEHUS MPU PACTSKCHUU U CKATHUU,

- ymMemb: ONPEAEHATH BHUAbI HATPY30K; OMNPEICISATh BHYTPCHHUE CHJIOBBIC
(hakTOphl B TOIMEPEYHBIX CEUCHMSIX IMPU PACTHKCHHH M CKATHH; CTPOUTH DIMIOPHI
MPOJIOJIBHBIX CHJI 1 HOPMAJIBHOT'O HANPSKEHUSI TTPU PACTSKEHUH U COKATUU

HcxoaHble JaHHBbIE:

Bap. | Cxema | Fi,xkH | Fo,kH | A, cw? a, M a2, M as, M a4, M
1 1 40 55 20 0,2 0,2 0,5 0,5
2 2 15 35 21 0,8 0,3 0,3 0,8
3 3 25 60 23 0,6 0,6 0,2 0,2
4 4 10 40 20 0,2 0,4 0,5 0,7
5 5 20 60 21 0,3 0,3 0,5 0,8
6 6 20 50 21 1,2 0,8 0,5 0,4
7 7 35 60 23 0,6 1,0 0,4 0,4
8 8 35 50 24 1,2 0,7 0,7 0,9
9 9 15 40 20 0,8 0,5 0,6 11
10 0 20 50 21 0,6 0,8 0,3 0,3
11 1 15 45 20 0,3 0,3 0,7 0,7
12 2 15 60 24 1,0 0,6 0,6 1,0
13 3 25 60 21 0,8 0,8 0,3 0,3
14 4 30 75 23 0,3 0,5 0,6 0,8
15 5 45 70 25 0,4 0,4 0,8 1,0
16 6 35 60 24 0,8 0,5 0,2 0,1
17 7 40 65 25 0,5 0,9 0,3 0,3
18 8 30 60 23 0,9 0,5 0,5 0,7
19 9 45 60 25 0,6 0,4 0,5 0,9
20 0 20 55 20 0,5 0,9 0,4 0,4
21 1 25 60 23 0,4 0,4 0,8 0,8
22 2 35 65 24 0,9 0,7 0,7 0,9
23 3 15 45 20 0,9 0,9 0,4 0,4
24 4 20 55 2,1 0,5 0,6 0,7 0,8
25 5 25 75 2,3 0,6 0,6 0,8 1,0
26 6 30 50 2,4 0,9 0,6 0,4 0,2
27 7 55 80 2,5 0,7 1,0 0,5 0,5
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ITopsAIOK BBINOJIHEHHUS MPAKTHYECKOM PadOThI

1. IToka3zars ycioBue 3anauu;

2. Pa30uTh qymmHy Opyca Ha Y9acTKH MO TOYKAM MPUIIOKECHHS] BHEIITHUX CUJT OT
CBOOOTHOM YacTu Opyca;

3. Iloap3ysACh METOIOM CEYEHHUs ONMPEACIHNTh Ha Ka)KIOM YYaCTKE BEJIMYHUHY
POJIOJIBLHOM CHUJIBI;

4. ITo noJly4eHHBIM JaHHBIM TOCTPOUTH SMIOPY MNPOJOIBHBIX CHIT;

5. Ha xaxnom y4dacTke ONpeAesIuTh BETUYMHY HOPMAJIBHOTO HAIIPSIKEHUS;

6. ITo mony4eHHBIM TaHHBIM OCTPOUTH MIOPY HOPMAJIBHBIX HAMIPSKEHUMN TpH
PACTSKEHUU U CKATHUU;

IIpuMep BbINOTHEHNS MPAKTHYECKOH padoThI
HcxoaHple TaHHBIE

1. HOKaSaTB YCJIIOBHC 3a1a4H,
y d2=25MM d=15MM
]
1 < g
F2=30kH F=20kH
“ e .
1
]
1
]
-~ li=M [3=1,5H [2=2M FU,SM

2. Pa3ouTs qynHy Opyca Ha y4acTKH MO TOYKaM MPUJIOKEHUSI BHEIITHUX CUJI OT

CBOOOJTHOI yacTu Opyca;
dz=25MM di=15mM

] o

o / i

7 =l <
1

g —
. ICEES @ @
“lb=t|  L=15m L=2m f-05H

3. Iosb3ysCh METOAOM CEYEHHS OINPEACIIUTHh HA KaXKJIOM YYacCTKE BEIUYUHY
ITPOJOJILHON CHJIBI;
N1 =0
N2= - F1 =-20 kH
N3: - Fl =-20 kH
N,=-F+F,=-20+30=10kH
4. T1o mosty4eHHBbIM JAaHHBIM OCTPOUTH 3IIOPY IPOJOJIBHBIX CHUIL;
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O2=25MM 0+=15MM

F2=3QkH

F+20kH

AAL LA NANANAY

o ©) @ @
L=1m|  =15M (=2m  J=05
10
N KH—M 20 20
' i "
1]

5. Ha KaXXI0M YHAaCTKC OIPCACINTD BCINYNHY HOPMAJIBHOI'O HAIIPAKC-

HUs | - Or0 y4acTKa,

oj = Ni/Ai
rac Ni - IpOoaOJIbHAasA CHUlia | - oro y4dJacTKa

A - Iomaap i - oro ydacrka

Ay =ndi?/4 =3,14-1,5%/4 = 1,77 cm?

Az = 7td22/4 = 3,14'

o1 — N1/A1 =
O — Nz/Al = -20/1,77 =-1

2,5%/4 =49 cm?
0/1,77=0
1,3 kH/cm? = - 113MIla

o3 = Na/A, = -20/4,9 = -4,1kH/cm? = - 41MIla
64 = Na/A=10/4,9 = 2,0xH/cm? = 20MI1a
6. I1o mOJTy4eHHBIM JaHHBIM IIOCTPOUTH SIMIOPY HOPMAJBHBIX HAPSKE-

HUW NIPUA PACTSKEHUU U CXKATUU;

' d=25MM d=15MM

-

4 =y F 20

-~

’ T_

qor o

A=l (=15m b= =054

N 20 20 |
a M
i1
13

Konmponwsnwie éonpocwi
1.  Yro Takoe 3mropbI?
2. UYro Takoe HOpMAJIbHOE HANPSHKCHHE?
3.  Kaxkue Bunpr nedopmaruii Bel 3Haere?
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IIpakTnueckasi padora Ne9
Pacyer Ha MPOYHOCTH NMPH PACTSIZKEHUM U CKATHH

Ilens: HayyuThCS BBIMOJNHATH pacyeT Ha MPOYHOCTh, MOAOOpP CEUEHUS U3
YCIIOBUS MPOYHOCTHU IIPU PACTSIKEHUU U CHKATHH

B pe3ynomame evitnonnenus npakmuueckou padoomul cmyoeHm 00J14CeH

- 3HamMb: YCIOBUE MPOYHOCTU TMPHU PACTSHKCHUM U CKATUU; BUJBI pacdyeTa Ha
MIPOYHOCTh; YPABHEHHSI PABHOBECHSI JIJIS1 PA3JIMYHBIX CHCTEM CHII;

- yMemb: COCTaBIIATb YPAaBHEHHE PABHOBECHUS IS PA3IMYHBIX CHUCTEM CHIIL
BBIIIOJIHATH IPOEKTUPOBOYHBIN PACUET; MOJIb30BATHCS TAOJMIAMU HOPMAJIBHOTO COp-

tamenTa (I'OCT)
HcxoaHble JaHHBbIE:

[6ex]=120 MIla, [6,]=160 MIla, E=2,06x10°MIlIa

Bapuanr | Cxema F, kH Fi1, kH I, M I, Mm I, M
1 1 15 - 1,2 - -
2 2 12 - 0,9 - -
3 3 25 - 1,5 - -
4 4 16 20 0,7 - -
5 5 150 - 0,7 0,8 2,2
6 6 120 - 1,2 0,8 1,6
7 1 17 - 0,5 - -
8 2 40 - 0,6 - -
9 3 35 - 0,3 - -
10 4 50 80 0,6 - -
11 5 20 - 1,6 0,4 0,8
12 6 24 - 0,5 0,3 0,2
13 1 26 - 2,0 - -
14 2 18 - 0,8 - -
15 3 120 - 0,5 - -
16 4 120 100 1,4 - -
17 5 20 - 0,5 0,9 2,2
18 6 40 - 0,6 0,5 2,8
19 1 35 - 0,4 - -
20 2 50 - 0,5 - -
21 3 35 - 1.4 - -
22 4 26 15 1,2 - -




23 5 21 - 1,6 1,5 2,5
24 6 20 - 0,9 0,5 0,6
25 1 130 - 0,8 - -
26 2 110 - 1,4 - -
27 3 18 - 0,6 - -
28 4 45 160 0,8 - -
29 S) 20 - 0,4 0,4 0,4
30 6 40 - 0,6 0,8 1,5

IHopsinok BbINOJHEHHS MPAKTHYECKOH padoThI

1. ITokazats ycioBue 3a1a4u;

2. 3aMEHUTH CBS3M YCHIMSMU U ONIPEIETUTCS C CUCTEMOW KOOPIMHAT;
3. CocTaBUTh YPABHEHUSI PABHOBECHS JJIs1 3aJJaHHON CUCTEMBI CHUII;

4. OnpenenuTb NPoA0IbHbIE CUIIbI (YCHIIHS) B CTEPKHSAX CUCTEMBI;
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5. 13 ycnoBusl MPOYHOCTH ONPEACTUTh pa3Mep MOMEPEUYHOTO CEYCHHS CTEPIK-
HEeH, yuYuThIBask BUJ AehOpPMAIIHH CTEPKHS;
6. [To TabymizaM HOPMAJIBLHOTO COPTAMEHTA BBITIOJHHUTH TO00p CEYCHUS, UC-
X0/l U3 3a7aHUS;
7. Onpenenuts yasiuHenue (ykopouenue) crepxus BC
IIpumep BBINOJHEHUS MPAKTUYECKOH PadOThHI
HcxonHble TaHHbIC

1. Iloka3ath YCJIOBHC 3a1a49U

[6ex]=110 MIla=11xH/c™m?, [0,]=150 MIla=15kH/cm?E=2,06x10°MIla =
2,06x10*xH/cMm?

F,=15kH

F=10KkH
2.  3aMEHUTH CBS3U YCHIUSMHU U OMPENETUTCS C CUCTEMON KOOPIMHAT;
Y
F3=30kH
Ny
o <
© <,
” X
Nz 2N
FI5KH e o
: OCTABUTh YPAaBHEHHsI PABHOBECHSI JUJISl 3aJaHHON CUCTEMBI CHUJ;
3 C y
szo F5-cos60°— N;-cos30°—N, —F, -cos45° =0
Zy=0 F;-cos30°+ N;-cos60°—F;, — F, -cos45° =0
4 Onpenenuth NPOI0JIbHbIE CUIIbI (YCUITHSA) B CTEPXKHSIX CUCTEMBI;
N —F;-cos30°+ F; + F, - cos45°
! cos 60°
—30-0,87+150,71+10
N, = " = —10,9 kH (cTepxxens cxar)
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N, = F; - cos60° — N; - cos 30° — F, - cos 45°
N, =30-0,5—-(-10.9)-0,87 —15-0,71 = 13,83 kH (crepxenn
pPacTSHYT)
[IpoBepka
Zx =0 30-0,5-(-109)-087—-13,83-15-0,71 =0

Zy=0 30-0,87+(=109)-05—-10—-15-0,71=0

5. 13 ycnoBus NPOYHOCTH ONPEIENIUTH pa3Mep MONEPEUHOrO0 CEYECHHUS
CTEepKHEH, yunThIBas BUJA JehOpMaIluu CTEPKHS;

N
O'=Z
A= 210099
Poloed 11 7
N, 1383

A2=

= 0,93
[ap] 15

6. Ilo TabiauuaM HOPMaJbLHOIO COPTAMEHTA BBIMOJHUTH MOJ00P cede-
HUS, UCXOJIS U3 3aIaHMS;

1 crepsxkens - msesep Ne 5 A=6,16 cm?

2 cTepKeHb - YroJIoK paBHoOGokui Ne 20x3 A=1,13 cm?

7. Onpeaenutsb yanuHenue (ykopodeHue) crepxus BC

N
—E.A,MM
N, -1 10,9 - 250

Algc = =0,02cm = 0,2 MM

E-A, 2,06-10% 6,16
Crepxennb coxkmercs Ha 0,2 Mm

Koumpwwubze eonpocaol

1.  Yro Takoe MpOEKTHHII pacueT?
2. Yro Takoe pacuer 1mo JI0MyCKaeMbIM Harpy3kam?
3. Uro Takoe mpoBEepOUHbI pacueT?
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IIpakTnyeckas padora Nel0
Pemienne 3aga4 Ha onpeesieHue yIJIMHEHUSA

lle./lb.‘ HaY4YUTHCA OIIPCACILATD USMCHCHUS JJIIMHBI CTCPIKHA IIPU PACTAXKCHUN U

C)XXaTuu

B pe3ynomame evitnonnenus npakmuueckou padoomul cmyoeHm 00J14CeH
- 3Hamb: TIpaBUJIA TOCTPOEHUS S0P MPOJOJIBHBIX CHJI 1 HOPMAJIbHBIX Hampsi-

KEHUM MPU PACTSKEHUU U CKATUU; 3aKOH ['yka; 3aBUCUMOCTU U (HOPMYJIBI 1Ji pac-

YeTa HANPSKEHUN U IEPEMEILICHNN.

- ymMemp: CTPOUTH SMIOPHI MPOAOJBHBIX CWJI 1 HOPMAJIbHBIX HAIPSIKEHUU IPU

PACTAKCHHUN U CKATUH, IIPOBOIUTH PACUYCTBI HA IIPOYHOCTD U KECTKOCTL IIPHU PACT:I-

KCHHH U CKaTHU.

HcxoaHble JaHHBbIE:

Bapuanr | Ne cxeMbl A1, eM? Az, eM? F1, kH Fo, kH
1 1 10 8 12 14
2 2 6 9 15 15
3 3 12 6 14 19
4 4 5 9 12 13
5 5 15 10 10 12
6 6 20 14 23 25
7 7 12 15 5 12
8 8 10 16 10 15
9 9 19 12 20 14
10 0 10 18 17 15
11 1 20 14 10 12
12 2 5 9 23 25
13 3 15 14 5 12
14 4 10 14 10 15
15 5 12 9 20 14
16 6 15 8 17 15
17 7 10 16 12 14
18 8 13 17 15 15
19 9 16 10 14 19
20 0 7 12 12 13
21 1 17 13 5 12
22 2 10 18 10 15
23 3 17 13 20 14
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24 4 11 18 17 15
25 5 11 8 12 14
26 6 14 9 15 15
27 7 11 17 14 19
28 8 12 19 12 13
29 9 17 11 20 14
30 0 9 11 17 15
Cxembl
1 Az A1 6 Az A1
N
+ ——bF—z — —4—F1 .} - — -Fe :F1
0.6M N 0,8m
% 13m 0,9M N 13m L1m
By, : b
% ————— -+ __.__Fz o p— ‘}' it 4 ___’Fz __E‘
12m 0,85m
N L% 20m 11m 12m
) $
A « . . B -
B -—>1 — - — dm F ;
0.8m 0,7m
N 12m 10m 12m 14m
4 Ay 9 A,
A, _ Ay :
Yo _[Choles| Yol L8
09M 09m
™ 11m 16m 12m 15m
S 0
g Ay
Ay - A, 3
R ;T A P 3 -— = =
095m 0.8m
A\ 2.1m 13m 16m 13m
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IIpumep BbINOJTHEHUS] MPAKTHYECKOH PadoOThI
HcxoaHple TaHHBIE

1.  Tlokazath ycioBue 3a7a4u;
y dz=25mM d=15MM
] /
1 7/ ,
A F=30H < F:=20kH
-~
-~
-~
-~
“Tl=m| [=15M l=2m  [=05M

2. Pa30uTh mymHy Opyca Ha y9acTKH 1O TOYKaM MPUJI0KEHUS BHEITHUX CHJI OT

cB0O0O/IHOM yacTu Opyca;
d2=25mm di=15MM

/ -
F=30kH ;
=y < 2K

@ | ®

Li=tm|  6=15m L=m  =05M

AAOOVOINANANN

3. HOHB?)YHCB MCTOAOM CCYUCHHUA OIIPCACIIMTL HAa KAXKIAOM YYACTKE BCIIMYHHY
HpO,Z[OJIBHOI;'I CHIJIBI,
N1 =0
N2: - F1 =-20 kH
N3= - F1 =-20kH
No=-F +F,=-20+30=10 kH

4. ITo NOJy4eHHBIM JAaHHBIM TOCTPOUTH SMIOPY NPOJOIBHBIX CHIT;
d2=75MM d=15MM

7
-~
1 < '
F2=30kH F=20kH
: > 1€
7
AT o
A=l =15 {=2m  |=05M
10
NKHH £ 2f
i i

5. Ha ka)X10M y4acTKe ONpeleuTh BETHYMHY HOPMAIbHOTO HAMPSHKEHUS 1 -
Or0 y4acCTKa,
Oj — Ni/Ai
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rae Nj - mpogoibHas cuiial - oro yyacTtka
A - momazap I - oro ydacrka

Ay =ndi?/4=3,14-1,5%/4 = 1,77 cM?

Az = nd22/4 = 3,14‘2,52/4 = 4,9 CM2

01— N1/A1 = 0/1,77 =0
o2 = No/A; = -20/1,77 = -11,3 kH/cm? = - 113MIla
o3 = N3/A; = -20/4,9 = -4,1kH/cm? = - 41MI1a
o4 = Na/Ay= 10/4,9 = 2,0xH/cm? = 20MTI1a
6. ITo moJTy9eHHBIM TaHHBIM ITOCTPOUTH JITIOPY HOPMATLHBIX HAIPsIKeE-
HUH TPU PACTHKCHUM U CYKATHH;

I
=
L

7. OnpenenuTts yIUIMHEHNE WM YKOPOUEHHE Opyca
7.1 ®opmyna onpenesieHus YAJIMHEHUN WM YKOPOUYEHHUS ISl OHOTO

o Mo

|I|||
=
||||I||

i1

- ‘

13

y4acTka
Al = ALZ, MM
E-A
rae:N - npofosbHas cuia Ha ydacTke, KH
[ - nuHa ygacTka, cM
E—monyns ynpyrocty, kH/cm? (mns cramm 2,05-10° MITa)
A — II0manb CEYEHHs yUacTKa, CM?

7.2 OnpenenuTs YUIMHEHNE WIA YKOpOUEHHUE Opyca Ha Ka)XI0M ydacT-

Ke
Nyl 0-50
Al = 21 = —— = OcM
E-A; 2,05:104°1,77
Nyl —20-200
Al, = 22 = — = —-0,11cm=-1,1 Mm
E-Aq 2,05-10%1,77
N3l —20-150
Al; = === = —0,02 cm =-0,2 MM

E-A, 20510449
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Aly == 2229 001cm=0,1 MM
E-A, 2,05:10%°4,9
7.3 OnpenenuTs o0IIee yATUHEHUE UITH YKOPOUCHHE Opyca
Al= Al + Aly + Aly + Al, = 0 + (=1,1) + (=0,2) + 0,1 = —1,002 mm

BriBoa: 6pyc coxmetcs Ha 1,002 mm

Konmponwvnsie éonpocut

1. Kaxkoit BHyTpeHHUH CHIIOBOM (DaKTOp BO3HUKACT IPH PACTSHKCHHH (CHKa-
TUK)?

2. Kak Harpy3uTh OpsiMOM CTEP>KE€Hb, YTOOBI OH HCIBITHIBAI TOJIKO pac-
TsODKeHne?

3. Kaxue pacdeTsl MOKHO BBITIOJTHUTH U3 YCIOBHS IIPOYHOCTH?
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IIpakTuyeckas padora Nell
OmnpenesieHue reoOMeTPHYECKUX XaPAKTEPUCTHK IVIOCKHUX CeYeHU

Ilenv: HAYYUTHCA ONPEACIATh T€OMETPUUYECKUE XAPAKTEPUCTUKH TIJIOC-
KHUX CCUCHHH.

B pe3ynomame e6vinonnenus npaxmuyeckou — padomvl cHiyOeHm
00J1)iCeH

- 3Hamb: OCHOBHBIC (OPMYJIBI pacdeTa sl OMpPEAesICHUsS MOMEHTOB
WHEPIINHU, CTATUYECKOTO MOMEHTA, LIEHTpa TKECTH, paJauyca UHEPIUU TJI0C-
KUX CCUCHHWH; MPABUIIA ONPEACICHUS MOMEHTOB WHEPIMH, CTATUYECKOTO MO-
MEHTA, IEHTPa TKECTH, PaIlyCca HHEPIUH TIJIOCKUX CECUEHUIM;

- yMemu: ONPEACIATh MOMEHTBI HHEPIIMU, CTATUYECKUE MOMEHTHI, 1[CH-
TPBI TSHKECTH, PAANYC UHEPIIUHU TUIOCKUX CEUCHUN

Hcxoanble 1aHHBbIE:

Ne papuan- | Ne cxeMbl a, CM. Ne papuanTa | Ne cxeMbl a, CM.

Ta

1 1 20 16 16 20
2 2 15 17 17 10
3 3 8 18 18 20
4 4 10 19 19 15
5 5 6 20 20 20
6 6 10 21 21 20
7 7 12 22 22 8
8 8 15 23 23 12
9 9 12 24 24 16
10 10 10 25 25 16
11 11 20 26 26 10
12 12 20 27 27 12
13 13 15 28 28 14
14 14 24 29 29 16
15 15 10 30 30 18
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IHopsinok BbINOJIHEHHS MPAKTHYECKOH padoThI:

1. Vka3arp HCXOHBIE JaHHEIE
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2. OnpenenuTh HEHTP TSHKECTU CeUEHUS

XA x

X, =

———— M =

XAy .
YA

rae A; - miomane ceuenusi—oi gurypsi (1, 2, 3, 1 T.1.), cM?
Xi; Vi — pacCTOsIHHE JI0 IIEHTpa TshKecTH i—oi ¢urypsr (1, 2, 3, u T.1.) TIo

Ox u Oy, cm

3.0npenenuTh CTaTHIECKU MOMEHT CEYEHUSI OTHOCUTEILHO OCH X U Y

Sy = Y. A, cm3

Sy =

x. A, cm3

Taex,; Y, — KOOPAUHATHI LIEHTPA TSKECTH CEYEHHs, CM
A— miomanb cedeHus, CM?

4, Onpenennuts MOMEHT UHEPIIUN CEUCHUS
C MomMeHT uHepIU OTHO- | MOMEHT HHEPIIUH OTHO-
eyeHue
curtenbHO Ox curenbHO Oy
u
o X b4
by =13
b
y
f - d*
K oo

b-h3
12

h-b3
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y
. ' L b L b
X 36 Yy 36
 h
y
; _b-h? ; _h-b®
" Y Yy~ 748
b

4.1 OTHOCHUTEIBHO OCH X

Ix = zlxi,CM4

rae I,; — MOMEHT MHepIuH i—oif gpurypsl o Ox, cm*
L;,=1L +a* A cm*

IJI€ @ — PACCTOSIHUE MEXIY LIEHTPOM TSDKECTU BCel (PUTYPBI M LIGHTPOM TsIXKe-
ctu i—o# puryps o Oy, cMm

A — momanp i—oi Gurypsi, cm?
4.2 OTHOCHUTEIBHO OCU Y

_ 4
IY—ZIyi,CM

rae Iy; — MOMeHT uHepumH i — oi gurypsr o Ox, cm?
— 2. 4
Iyi = Iy +ac-A cMm

I7Ic a — PaCCTOSIHHE MEXIY IICHTPOM TSDKECTH BCel (PUTYPHI U IIEHTPOM TSDKE-
ctu | — oit urypsl mo Ox, cMm

A — momans i — ot purypsl, cm?

5. OnpenenuTs paauychbl HHEPLUU CEYEHUSI OTHOCUTEIBHO OCH X U Y
. Ix . IY
Ly = Z, CM ly = Z' CM

rae I, Iy — MOMEHTBI UHEPIIMH CEUYEHUS, cm?
A — TJI0Iaah CeYeHHs, CM?

IIpuMep BbINOTHEHHS IPAKTHYECKON padoThI:
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1. Vka3aTh UCXOIHBIE JaHHbBIE

40 cn U
> >5<
5 &
0 . 5
= G
X
81759175 8
2. OrnpeneauTs HEHTP TAKECTH CECUCHHS
A1=40-8=320cm? Ar=42-9=378 cm 2
x1 = 20cm X2 =20 cMm
y1 = 46 cm y2=21 cm
As=As=%-75-42=1575cm ?; As=3,14-6%4=283cm?;
x3 =13 em; x4= 27 cMm x5 = 20 cwMm;
y3=yas =28 cMm ys= 39 cm

Al'X1+A2'X2+A3'X3 +A4'X4—A5'X5
A1+A2+A3+A4_A5
320+ 20+378- 20+ 157,5- 13+ 157,5- 27 — 28,3+ 20

X =

320+ 378+ 157,54+ 157,5— 28,3
=20cmMm

Ay Ay Yyt Azt ys H Ayt Yy Ast s
Ye = A+ A, + A + A, — A.

320-46 + 378+ 21+ 157,5-28 + 157,5- 28 — 28,3+ 39
B 320 + 378 + 157,54+ 157,5— 28,3

=31cMm
3. OnpenenuTh CTAaTUYECKUIT MOMEHT CEYEHHSI OTHOCUTEIBHO OCH X U Y
Sy = VoA =31-984,7 = 30525,7 cm3
Sy = Xc"A=20-984,7 = 19694 cm3

4. OnpenenuTh MOMEHT UHEPITUY CEUCHUS
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Ui2s

W sy iy,
X6
1 ar ] X
O
3 34
\ Ez \[ Xz
S
P
v
20 cM

4.1 OTHOCUTEIIBLHO OCU X
L =L+ L+ L+ Ly — s

La=1,+af A Lo, =1, +a%-A,
.13 . Q3 .13 493
I, = h1§ = 40128 = 1706,7 cM* I, = blg _2 122 = 55566 cm*
a; = CC (Y, —y1) =46 —31 = 15cm a, = CC(y.—y,) =31-21
A; =320 cm? = 10cMm
I, = 1706,7 + 152 - 320 A, =378 cm?
= 73706,7 cM? I, = 55566 + 102 - 378
= 93366cM?
Lizg = I + a§4 "Agy Iys =1, + aé “As
b-h3 7,5-423 m-d* 3,14-6*
I, = e = 3¢ 15435cm* I, = e - 63,65cm*
Azq = CC34 (V. —y34) =31 —-28=3cMm as = CCs(y, —ys) =39 —31 =8cMm
A34 = 157,5 CM2 A5 = 28,3 CM2
L3, = 15435+ 32-157,5 L. = 63,6 + 82-28,3 = 1875,8cm?
= 16852,5cm?

L = Ly + Ly + Lz + Iy — s
= 73706,7 + 93366 + 16852,5 + 16852,5 — 1875,8
= 198901,9 cm*
4.2 OTHOCUTENILHO OCH Y
Iy - Iyl + Iyz + Iy3 + Iy4 - Iys
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1y1=1x+a%'A1 1y2=1y+a%'A2

_b-h® 8-40% \ _h-b® 42-83 \
I, = 2 - 12 42666,7cMm I, = 2 - 12 2551,5cm
a, =CC;(x,—x,) =20—-20=0cm a, = CCy(x, —x,) =20 —20 = Ocm

Az =320 cm? A, =378 cm?

Iy, = 42666,7 + 0%-320 I, = 2551,5 + 02 -378 = 2551,5¢cMm?

= 42666,7cM?
Lyza =1, + a5, Az Ls =1, +aZ-As
h-b® 42-753 \ m-d* 3,14-6* \
Iy= 36 = 36 = 492,2cMm Iy= ) = ) = 63,6 cM

Azq = CC34(x, —x34) =27 —20=7cM ag =CCs(x, —x5) =20—20=0cmMm

Azs = 1575 cm? As = 28,3 cm?

lyz4 = 492,2 + 7%2-157,5 = 8209,7cm? Iys = 63,6 + 0% -28,3 = 63,6cMm?

I, = Ly + Ly + L + Ly — L5 = 42666,7 + 2551,5 + 8209,7 + 8209,7 — 63,6
= 61574cm?

5. Onpenenuth paanyChl HHEPIIMK CEYEHUSI OTHOCUTEIIBHO ocu X U Y

|k (1989019
*= AT |Togay M
_ b [e15746

Y= 4T [Togaz ~ 0

Konmponwvuwie éonpocet:
1. I'eomeTpuyeckne XapaKTEPUCTUKH CEUECHUS?
2. @opMyIibl ONPeEIeHUs] MOMEHTOB HHEPLMU MTPOCTEUIINX PUryp?
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IIpakTuyeckas padbora Nel2
OmnpeneneHue reoMeTpUYECKUX XaPAKTEPUCTHK COCTABHBIX ceve-
HU

I]ens: HayuynTHCS ONPEIEIATh TEOMETPHUECKUE XAPAKTEPUCTHKH CEUSHHI, CO-
CTOSIIIUX U3 CTAaHJAPTHBIX NpoQuieii

B pesynvmame évinonnenus npakmuueckoil padomvt CmyoeHm 00J14ceH

- 3Hamb: BUJABl CTaHIAPTHBIX NpOQUIIEH; MpaBuUia ONpeaeTIeHUs] MOMEHTOB
WHEPILIUY, CTATUYECKOTO MOMEHTA, LIEHTPA TSKECTH CEUCHHsI, COCTOSALINX U3 CTaH-
JapTHBIX TPOQUICH.

- yMemp: ONPEICISITh MOMEHTHI WHEPIHMH, CTATUYECKUE MOMEHTBI, LIEHTPHI

TSDKECTH CEUCHUM, COCTOSIIMX U3 CTaHIapTHBIX npoduiiei mo tadaunam ['OCTa.
HcxoaHble JaHHbIE:

O —
9.5?&5/,5 .
| -

G R
NeJIa :
D SN
] Jog i

| i
.

@ éﬁg_ — ﬁ&’:ﬂfﬂa’fﬂ @ 3030

780x110x10 | 63x40%5 6Ix40xS
|~

Ne20a

@ @ o 180511016
AN30 Ne3E

g

780110 xN
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\ 63x40x5

ﬂf}#l |
1 | 63x405 |
I | =+ {
Jigx8 \_ 20 E\
> g ’ Ne24
L 400 | Hgxg ﬁ?&é
@ 200x125x%12
?ﬁw{’
GOX56 %6 i Ne22 233»\'!25»’!01 I—‘(

GOx56x6
&ssgﬂzzz

160x 100%10

fﬁﬂxlﬂt‘?rfﬂag

" J4gx10

[
| S
f
806 AR 8px6
J1 _
@ o008
: | E, | Ne30
wezr | |
227 :
o j_mif i 90 56x6
250 |

s S

110x70%8
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I
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|
| g\\.\\ \\\ﬁ
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ITopsiIOK BBINOJIHEHUS MPAKTUYECKOM PAdOThI:

1. Yka3ars uCXOAHBIE JaHHBIC
2. OnpenenuTs HEHTP TIHKECTU CEUEHUS
Xc =Z—§iA. xi,CM Ve =—Z§iA' yi,CM
l l

rae A; - mnomans cedenus i—oi purypsi (1,2, 3, u 1.11.), cM?

Xi; Vi — pacCTOsSIHUE JI0 IIeHTpa TshKecTH 1—oit ¢purypsr (1, 2, 3, u t.1.) o Ox u
Oy, cm

3.0mnpenenuTb CTaTUHYeCKUil MOMEHT CEYEHUsI OTHOCUTENBHO Ocu X U Y

S, = v, A, cm3 Sy = x.- A cm?

TA€ X.; Y, — KOOPAUHATHI IIEHTPA TSKECTU CEUCHHUSI, CM

A— 1Iomans cedeHus, cM?

4. OnpeaeuTb MOMEHT UHEPIIUU CEUCHUS

4.1 OrtHOCUTENTBHO OCU X

Ix = lei,CM4

rae I,; — MOMeHT uHepuuu i—oi ¢purypst mo Ox, cm?
Ly =1, +a* A cm*
IJI€ @ — PACCTOSHUE MEXKIY LIEHTPOM TSKECTH BCE (PUIYPBI U LIEHTPOM TSKe-
ctu i—oit purypst o Oy, cMm
A — momank i—oit Gurypsr, cm?
4.2 OtHOCUTEIBHO OCU Y

_ 4
IY—ZIyi,CM

rae Iy; — MOMeHT uHepumH i — oif gurypsr o Ox, cm?
_ 2. 4
Iyi = Iy +ac-A cMm
I7Ie @ — pacCTOSTHUE MEXKYy HEHTPOM TSHKECTH BCEe (DUTYPBI M IEHTPOM TsKe-
ctu | — oit purypsl mo Ox, cMm
A — momans i — ot purypsl, cm?

5. OnpenenuTs paanychbl MHEPIIMU CEUCHUS OTHOCUTEIHHO OCU X U Y
L, = I—x CM i, = I—y CM
X A ) y A 4

rae L, Iy — MOMEHTHI UHEPLIUU CEUECHUS, cm?
A — TUIOImAaah CeYeHUs, CM?
IIpuMep BbINOTHEHHS IPAKTHYECKON padoThI:

64



1. Vka3aTh HCXOIHBIE JaH-

HBIE
N°16a
. G
C
2. OnpenenuTh NEHTP TSHKECTH CCUCHUS
A1 =195cm? Ay =7,55¢cm ?
x1 = 13cm x,=5-1,17=3,83 cm
y1= 6,8-2=48cm y2=2,65 cM
A3=755cm?;
x3=5+16+1,17=22,17 cm
y3 = 2,65 cMm
Al xy+A, - X, + Ag - X 19,5- 13+ 7,55- 3,83+ 7,55+ 22,17
e = A+ A, + A, - 19,5+ 7,55+ 7,55
=13 cm

Apryi+Ayyo+ Azt yz 19,5-481+ 7,55 2,65+ 7,55 2,65
A+ A, + A B 19,5 + 7,55+ 7,55
=39cMm
3. OnpenenuTh CTAaTUYECKUIT MOMEHT CEYEHHSI OTHOCUTEJIBHO OCU X U Y
Sy = VoA =239"-346=1349cm3
Sy = Xc*A=13-34,6 = 449,8cm3

4. OnpenenuTb MOMEHT HHEPIIMU CEUCHUS

ye =

Y U.ts Uz
q
— s i X x
= %23
13 cm o
mM
4.1 OTHOCUTEIIBLHO OCU X
L =04 + L+ L3
Ly =L +a% A Loz = Iy + a33 - Ays
I, =1, =788cm* I, = 49cm*
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a, =CC(Y:—y1) =48-39=09M  az3 = CCo3(Yc — ¥23) =39 — 2,65
A1 =195 cm? = 1,25cM
L., = 78,8 + 0,9%2-19,5 = 94,6cMm? Ap3 = 7,55 cm?
L,z =49 + 1,252+ 7,55 = 60,8cm?

L,=1L4+L,+1;=946+ 608+ 60,8 = 216,2cm*
4.2 OTHOCUTEIBHO OCH Y
Iy = Iyl + Iyz + Iy3

Iyl == Iy + a% ' Al Iy23 == Iy + a%3 - A23

I, = I, = 823cm* I, = I, = 14,8cm*
a, = CCl(xc - Xl) =13 —-13 =0cmMm a23 = CC23(XC - x23) =13 — 3,83
A1 =195 cm? =9,17cm

l,, =823 + 02320 = 823cm? Aoz = 7,55 cm?
Iy23 = 14‘,8 + 9,172 b 7,55
= 649,7cm?
I, = Ly + L, + s = 823 + 649,7 + 649,7 = 2122,4cm*

4.  OnpenenuTs paguycbl MHEPIMU CEUEHHSI OTHOCUTEIBHO OCH X U Y

216,
\F =2,5cm
2122,4
= 7,8 cMm

Konmponwvnwie éonpocet:

W

ﬁ

1. JlaiiTe onpenesieHrE TJIaBHBIX EHTPATbHBIX MOMEHTOB UHEPLIU?
2. IloueMy cTaTuyecKuil MOMEHT JIFOOOTO CEUEHUSI OTHOCUTENBHO LIEHTPaJIb-
HOM OCH paBEH HYJIIO?



IIpakTuyeckasi padbora Ne 13
Omnpenesnenue 10MyCTUMOTO0 3HAYEHHE C:KUMAIOIIEH CHJIBI IJISl CKa-
TOro Opyca

lle./lb.‘ HaY4IUTCA OIIPCACIIATh BCJIIMYUHBI JOITYCKACMOI'O 3HAUYCHUS CXKU-

MAOIIEH CUJIBI JIJIs1 CKATOTO Opyca O0JIbIIoN THOKOCTH
B pe3ynvmame 6vinosinenus npaKkmu4ueckoil padoomot CmyoeHm 00.1-

dHCeH
- 3Ham®p: YCIOBHUE YCTOMYMBOCTD CHKATHIX CTEPKHEH; K0P PHUITHEHT

MpUBEICHUS JJIMHBL, PopMyy Diinepa Juist KpUTUIECKON CHITbl; (OpMyITy

THOKOCTU CTEPIKHSI.
- ymMenp: ONPEACNsITh KPUTHUECKYIO CHITY IS CKATOro Opyca O0bIIon

FI/I6KOCTI/I; OIIPCACIIATD BCIMYHNHY OOITYCKACMOI'O 3HAUYCHUA C)KHM&IOHIGIZ CH-

JIBI; OTIPENIETATh THOKOCTh CTEPIKHS.
HcxoaHble JaHHBbIE

C 255 (4 — 10)
@ i 11
L|vi] £

90x%8

\$‘h
T
160 MM

I=26mM
¥

b
=

40 MM

03

r

B
’ ' 777

C 255 (20 - 40) C 345 (4- 10)

=
=

T . - o
y | it ;fo:: 1 R

s

C345 (20 -40)

C 345K (4 — 10)

C 345 (10 - 20)
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A= 180 MM
R =]
=3M )

i |

C 355-1 (8-16)

. N2

-1

g

I

@ F

e

C 255 (4 - 10)

" y %
iy |4 g
1L _}_;i d = 160 M
75%6 i b=180 MM
C 390 (8 —10)
(:)lf 1-1 E
¥i ?
.1_': b= 100 MM
THRY o= o
@l .
Z ¥ ¥ i,.
_‘i_ .l'l. b=380

7777777,

C 255 (20 - 40)

1-1

’t

’,
b3
vy
. =
A1
-

Ne 18

C345 (10- 20)

P
v

¢

L

705

b= 140 MM

b

77777

1-1
Yi

&

70x5

|*>< b= 80 MM

5= 80 MM
d =140 Mm
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C 345K (4 - 10) C 355 (8-16) C 355 (16— 40)
’ P @) ’ 2|z P — Z
A — 1 83 4|7 1
2 T S
I'L il L l}_ _{1 - M L IL \- '—{IT.'. .c: 10 MM k 70%3
| _ b'g= 120 MM \
07 /A | b= 140 mm T _
C 345 (4-10) C 245 (4 — 20) C 355-1 (8-16)

IHopsiiOK BBINOJIHEHHUS MPAKTUYECKOH PA0OTHI:

1.  OnpenenuTs BEIWYUHY PACUETHOIO CONPOTUBIICHUS MaTepuaia
na cxatue R, kH/cm? (ITpunoxenne J1)
2. OnpenenuTh IUIOIIAb IONEPEYHOTO CEYEHHUS CTEPXKHS, A cM?
3. Omnpeaenutb K03PPUIUEHT TPOJOJILHOTO U3ruda
3.1 Onpenenutb pac4eTHYIOCTEPIKHS
lo=pu-1

rie Y— KodOPUIMeHT npuBeIeHHON (pacueTHO) IITMHBI, KOTOPbIN 3a-
BHUCHUT OT crioco0a 3akperieHus KoHIoB ctepxHs; ([Ipunoxenue b)

- reomeTpudeckas IIMHA CTEPIKHS.
3.2 OmpenenuTh MOMEHT WHEPIMU CeUeHNUs Jx U Jy OTHOCUTEIILHO

[JIABHBIX [IEHTPAIbHBIX OCEH (MOMEHTHI HHEPIUHU MTpoduiiel poKaTa npuBe-

nenbl B 'OCTax)
3.3 Omnpenenuth paanychl HHEPIHH CEUYCHUS OTHOCUTEIILHO OCEH X U

A A
lx_\/; ly—\/;

Eciu iy v iy He paBHBI MEXKy COOOH, TO IS NaNbHENIINX PACUETOB

y

MPUHUMAIOT HAUMEHBIIUNA PaJNyC HHEPLUHU, 0003HAYUB €T0 I,y Eciin i, =
[, TO pacyeT MOYKHO BECTH 1O JTF0OOMY U3 HHX.

ly,
3.4 Omnpenenutb THOKOCTH CTEPIKHS
Ly
A =-
lmin

3.5 [Ilo HaiigeHHOMY 3HAUYE€HHIO THOKOCTH B 3aBUCUMOCTH OT MaTepH-
ajia CTEpKHS ONpenessaroT Kod(PhUIMEeHT Npo0IbHOTO u3ruda (mpu HeooXo-

JTUMOCTH HUCTIOJIB30BaTh METO] MHTEPIOISAINHN )
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4. OHpCILCHI/ITB BCIIMYMHY OOITYCKACMOI'O 3HAYCHUA CKUMAEMOU CHUJIBI:
N = RoA

IIpumep BbINOJHEHUS NMPAKTHYECKON padoThI:
Hcxoonvie oannvie

E Crams C 245 (20-40 Mm)
-1 Hmuna croiiku I= 2,5 m

’;
L
st

40

17777777
Pewenne:
1.  OnpenenuTs BETWINHY PACYCTHOTO CONMPOTHUBIICHUS MaTepraja Ha CKa-
e R =230 MIla = 23 xkH/cm? (ITpunosxenue 1)
2. Onpenenuts IIIOMIA/b MOTEPEUYHOTO CEYCHUS CTEPIKHS
A=16-442-4-6=112 cm?
3. Omnpeaenutb K03PPUIUEHT TIPOJOIBHOTO U3rHda
3.1 Omnpenenuth pacyCTHYIO IJTUHY CTEPXKHS, CM
lo=u-l

rae Y— KodhPUIMeHT npuBeIeHHON (PacueTHOM) IITMHBI, KOTOPHIN 3aBUCUT OT
crioco0a 3akperuieHus KoHioB crepxHs; (IIpunoxenne b)
- reoMeTpuyeckas JyIMHA CTEPIKHSI.
lo=107-25=175mMm=175cm
3.2 Onpenenutb MOMEHT UHEPLIUU CEUEHUS Jy U Jy OTHOCUTENBHO IJIaBHBIX
LEHTpaJIbHBIX Ocel (MOMEHTHI MHEpLUU Nipoduiielt mpokaTa npuseneHsl B '[OCTax)
(ITpunoxxenue A)

Jx = Jy, T.K. ceueHure uMeeT IB€ OCU CHMMETPUH

Je=Jx+Ii +J3
.h3 . 3
Ji =2 = 1% _ q3650m

12 12

b-h\ , 3 16-4)\ 3
Ji=Jx = ( 212 - 212) = 32cm*

Jx =1365+32+32=1429 cm*
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3.3 Omnpeaenutb paanycbl THEPLIMHU CEUYEHUS OTHOCUTENILHO OCEH X U

e
lx_\/; ly—\/;

Ecnu iy 1 i, He paBHBI MEXKITy COOOH, TO JUIS TATBHEHIIIMX PACYETOB

NPUHUMAIOT HAUMEHBIINH PaJinyC MHEPLMH, 0003HAYMB €TI0 iy Eciniy = iy,

TO pacyeT MOKHO BECTH 110 JIIOOOMY U3 HUX.

. . 1429
ly = ly = /E = 3,57CM

3.4 Onpenenutb THOKOCTh CTEPIKHS

=

imin
175
A=ges = 467
3.5 IIo HaﬁHGHHOMy 3HAQYEHUIO THOKOCTH B 3aBUCHMOCTH OT MaTcpu-
aya CTepxHs onpenessitor kKoddduimeHT npogoiasHoro usrnba (Ilpunoxenue
I') (mpu HEOOXOUMOCTH UCTIOIB30BATh METO ] MHTEPITOJISIIINH )

A =70 ¢ = 0,754
A =784 o =7?
A =280 ¢ = 0,686
0,754 - 0,686
¢ = 0,754 - 8070 (78,4-70) = 0,697
4, OnpenenuTs BEIMUMHY JOIYCKa€MOTO 3HAYEHHS CKUMAEeMOU CH-
JIBL:
N = RpA

N = 0,697 - 24 - 50,4 = 843,1 xH

Konmponwvnwie éonpocul
1. Kaxue u3BeCTHBI BUJIbI pABHOBECHS TEJ?
2. B 4eM cymHOCTh SIBIIGHUS IPO0JIHLHOTO U3ruda?
3. Uto Takoe THOKOCTh CTEPXKHS U OT YETO OHA 3aBUCUT?
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IIpakTnueckas padora Ne 14
IToxOop ceveHus s CKATOTO Opyca

I]enw: HayuuTcs onpeAensaTh pa3Mepbl U (POpPMBI CeUeHus AJis CKAToro opyca

B pe3ynvmame @vitnonnenun npakmuyeckoi padomaot cmyoenm 00J14CeH

- 3HamMb: YCIOBHUE YCTOMUMUBOCTD CKATBIX CTEPIKHEH; KOdPPUIIMEHT TpUBEIe-
HUS JUTUHBL, popmyiry Ditepa 1t KpUTHIECKOM CHITbl; (hOpMYITy THOKOCTH CTEPIKHSL.
- yMenp: ONPECISITh pa3Mep CEUEHUS; BBITIOJIHATH MOJ00D CEUCHUS

Ucxoannie nannbie (IMH = 102 kH), R=320 MIla

(@) | r=07mR
o i ’
C z 7 lﬁ ‘
<lf - , i X
i | = | it 0k
 — L]
——
@ 4' F=0,6MH @ § F=0-MH
o LN
| k) 1y f 41~
@ F=0,5MH @ F=1MH
;
] IL J'.l r
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& F=065MH |
A6—r i
y .

10 MM

HOpHIlOK BBIINTOJIHCHU A HpaKTquCKOﬁ paGOTbl:

1. 3ajgaeMcs BEIMYMHOM Mpo10sibHOTO M3ruda ¢ = 0,6 - 0,8
2. OrnpenenuTs TpeOyeMyIo IIJIO0IIA b MOMEPEYHOI0 CEUCHHS CTOMKH,
_ F 2
P — (pR’ CM

rae F - nenTpanbHo-cxxuMaroias cuia, kH
R - pacueTHOE CONPOTHBIICHUE MaTepUaa Ha ckatue , KH/cm?

3.  Ilo naiineHHO¥ MmIOmMAaX ONPEACIUTh HOMEpP Tpoduiia MmpokaTa, peKo-
MEH/IyeTCsl MPUHUMATh MPOGUITN OJJUHAKOBBIMU IO TUIOMIA/IN, €CIIH UX HECKOJIBKO
4.  IIpoBepuTh YyCTONYMBOCTH MPUHATOTO CEUCHUS

4.1 Onpenennuts pacuyeTHYIO UIMHY CTEPHKHS
lo=u-1
riae U - KoapGUUUEeHT NpUBEJECHHON (PacyeTHOM) AJTMHBI, KOTOPBINA 3aBUCUT OT
crioco0a 3akperieHus: KoH1oB ctepskHs; (ITpunoxenue b)
| - reomeTpuueckas JIMHA CTEPIKHS.
4.2 OnpenenuTs MOMEHT MHEPLUH CEYEHMsI Jy U Jy OTHOCUTENIBHO IJI1aB-
HBIX LIEHTPaJIbHBIX OCe (MOMEHThI MHEpLHH Npoduieil npokara npuseneHsl B ['O-
CTax)
4.3 Onpenenutsb paauyCchl HHEPIIMU CEUYCHUSI OTHOCUTEIBHO OCEH X U )

A Wy
ly = Z ly = Z
4.4 Onpenenutb THOKOCTh CTEPIKHS

l l
A=Ay ==
Iy iy

4.5 Tlo Haubobuemy 3HAYCHUIO THOKOCTH B 3aBUCUMOCTH OT MaTepHa-
J1a CTEPIKHS ONPEACIISIIOT KOY(PGUIIMEHT IIPOI0IBHOTO M3THba (MMpyu HEOOXOIUMOCTH
ucnoab30BaTh Meto ] uuTepnoisuuu )(IIpunoxenue I)

4.6 [loacraBuTh 3HaUeHUE B (HOPMYITY U IPOBEPUTH YCTONINBOCTH

F<R
pA
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- €CIIi yCIIOBUE YJIOBJICTBOPEHO, TO YCTOWYMBOCTH CTEP)KHS oOecreue-
Ha;

- €CJIM YCJIOBHE HE YJOBJIETBOPEHO, TO YCTOMUMBOCTH HE obOecreueHa
HEOOXOUMO YBEINYUTH IJIOMIAAb CEUCHUS, IPUHSAB MPO(UIL OOJBIIETO MPO-
buns;

- €CJIM HANpsHKEHUE B CTOMKE paBHO WMJIM HEMHOTO MEHBIIIE, TO CCUCHHE
CUMTACTCS PallMOHAIBLHO IMOA00PaHHBIM, T.€. S)KOHOMHYHBIM;

- €ClIi HaAMHOTO MEHbIE R, TO Takoe cedyeHWe He SKOHOMHUYHO. T.K.
“MeeT OOJIBIION 3amac MPOYHOCTH.

[ToaTOoMy, ecii HeTOHATIPSHKEHHME COCTaBHUT Oosiee 5%, To cieayer
YMEHBLIUTH IUIOLAAb CEUEHHSI (M YBEJIMYNUTh THOKOCTh) CTOWKH, 100MBasCh,
9TOOBI HEIOHATIPSDKEHUE HE MPEBBIIANI0 5%

IIpuMep BbINOJTHEHHS MPAKTHYECKON padoThI:

Hcxoouwie oannvie
Cranb C 245 (4-20 mm)

F=850kH 1-1 .
I E Jlnuna croiiku 1= 4,0 m
'| (s [ LenTpanbHO-cxuMaromas cuina F
/N 3 =850xH
1 1
L R C2iC

l=4.0m

[ 1

¥y,

Fay

Pemenue:
1. 3amaemcs BeTMUIMHOMN TIPO0JIbEHOTO M3rnba ¢ = 0,7
2. Onpenenuth TpeOyeMyIO IUIOMIAAb MTONIEPEIYHOTO CEUCHHUS CTOMKH,

_ F 2
P ~— (pR’ CM

rjae F - nenrpansHo-cxuMaromas cuia, kH
R - pacueTHOe compoTuBieHne Marepuana Ha cxartue, kH/cm? (ITpumo-

xenue /1)

850
0,724
3. 1o HaiimeHoM TJI0MIA U OTIPEASIUTh HOMEP IPOdUIIs MpoKaTa, peKo-

= 50,6 cMm?

A =

MCHAYCTCA MIPUHUMATDb HpO(i)I/IJ'II/I OJMHAKOBBIMMU II0 IIJIOIIaAH, €CJIIU UX HEC-
CKOJIBKO
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[IpunumMaeM Bce npopuian 0JMHAKOBBIMU 10 MIomaau. Ha onuu mpo-
¢unb Tpedyercs mwromans 50,6 /3 = 16,8 cm?. [lpunumaem nBa msesuiepa Nelda
miomanso Ay = 2-17 = 34 cm? u nByTaBpoByIo 6anky Ne 14 momansio A, = 17,4
cm?. O6mas momans ceuenus A = 34 + 17,4 = 51,4 cm?(Ilpunoxenne A)

4. TIpoBepuTh YCTOMYMBOCTH MPUHSITOTO CEYEHUS
4.1 Onpenenutsb paCYETHYIO JJIMHY CTEPHKHS
lo=pu-1
rae Y - kKodhGunueHT npruBeneHHON (PacueTHOM) NITUHBI, KOTOPBIA 3aBUCUT OT
crioco0a 3akperieHus: KoH1oB ctepkHs; (IIpunoxenue b)
| - reomeTpuueckas IJIMHA CTEPKHS.
lp=1-4 = 4Mm=400cm

4.2 OnpenenuTs MOMEHT UHEPLUH CeYeHUsI Jy U Jy OTHOCUTENIBHO IJ1aB-
HBIX LIEHTPAIbHBIX OCeM (MOMEHTHI MHepIHUH npoduseil nmpokara npuseneHsl B ['O-
CTax)

a) ONPENEIUTh MOMEHT UHEPLIUU CEYEHUSI OTHOCUTENIBHO OCH X!

]X = JLCLB + ZJ)E-I = )iu;aGﬂ +2( Ta6ﬂ + a ALLIB
J,= 572 + 2(57,5 + 8,87%17) = 3362 cm*
rea; = 2 4 2oy = = + 1,87 = 8,87 cu
6)0HpeI[CJII/ITB MOMCHT MHCPIHNHN CCUCHHUA OTHOCUTCIIBHO OCH y:
]Y = BGB + Zj}L’HB = 5";3611 + 2] Tabs
J, = 419 + 2 - 545 = 1132 cu*

4.3 Onpenenuts paanyCcbl UHEPLIMU CEUYECHUSI OTHOCUTEIBHO OCEN X U )

A =200 _ se51, =209 _ g5
x TN T T

4.5 1o naubonvuiemy 3Ha4E€HUIO TMOKOCTH B 3aBUCUMOCTH OT MaTepHa-
J1a CTEPKHS ONPEACISIIOT KO3(PGUIIMEHT TPOI0IBLHOTO M3THba (MprU HEOOXOIUMOCTH
UCMO0JIb30BaTh MeToa nuTepnosiyn )(IIpunoxenue I)
A =80 ¢ = 0,686
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2 =851 o =7

A =90 0 = 0,612
_ 0686 — ¥0%0 ~ OOIL oot 50y = 0648
=" 50—80 & ) =0
4.6 TloacTaBuTh 3HaUeHUE B (POPMYITY U IPOBEPUTH YCTOMUNBOCTH
F
= < R
o (pA =
o = —>2%  _ 2552 < 24 xH/em?
0,648 -51,4

- YCIIOBUE HE YAOBJETBOPEHO, YCTOMYMBOCTh HE oOecrieueHa Heo0Xo-
JUMO YBEIMYUTH TUIONIab CEUECHHUS, IPUHAB MPOPUIIL OONBIIETO pa3Mepa.
OT0 HEOIYCTUMO, IIO3TOMY HEOOXOAUM IIEPEPACUET.
1. [IppuHuMaeM BO BTOPOM MPHUOJIMKEHNUN CPETHEE 3HAUCHHE

MEXK]ly TEM, KOTOPBIM 3aJaTUCh, U TEM, YTO MOJYyUHIIA
0,648 + 0,7
= —
2. Onpenenuth TpeOyeMyIo IJI0IIa b MONEPEUHOTO CEYSHUS CTOMKH,

cMm?

@ = 0,674

™ — (p_R’
rae F - nenTpanbHo-cxxumMaromas cuia, kH
R - pacueTHOE conpoTuBiIeHne Matepuana Ha cxkatue , KH/cm? (Ipuio-

xenue /1)
850
A. =
P 068724
3. [1o HaiiieHHOM TJIOIIAU OTIPEACIUTh HOMEP Mpoduis mpokara, pe-

= 52,5 cm?

KOMEHyeTCsl MPUHUMATh NPOGUIN OJMHAKOBBIMHU I10 TUIOIIAIU, €CIU UX He-
CKOJIBKO
Ha oxun npoduns TpedyeTces miomans 51,6 /3 = 17,2 cm?. Ipu-
HuMaeM JBa mBemtepa Nel6 mnomansio Ay = 2:18,1 = 36,2 cM? u AByTaBpO-
By10 Oanky Ne 16 miomansio A, = 20,2cm?. O61ias miomans cedeHus A =
36,2 + 20,2 = 56,4cm? (Ilpunoxenne A)
4. ITpoBEpUTH yCTOMYUBOCTD IPUHATOIO CEUECHUS
4.1 Onpenennuts pacuyeTHYIO IJIMHY CTEPHKHS
lo=pu-1
rae U - KodQpGUIMEHT TPUBEICHHON (pacueTHOM) JJIMHBI, KOTOPBIN 3a-
BHCHUT OT crioco0a 3akperyieHust KoHuoB crepxHs; (IIpunoxenue b)
[ - reoMeTpuyeckas JUIMHA CTEPKHS.
lo=1-4 = 4m=400 cm
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4.2 OnpenenuTs MOMEHT UHEPLUH CEYEHMsI Jy U Jy OTHOCUTENIBHO IJ1aB-
HBIX IIEHTPaJIbHBIX OCEil (MOMEHTHI MHEpLUHU Tpoduieil npokaTta npuBeaeHsl B ['O-
CTax) (ITlpunoxenue A)
MIOCKOJIBbKY Jx>Jy omnpenenuM HauMEHbIIWA MOMEHT MHEPLIMH, KOTOPBIH
JaeT HanOOoJIbIIYI0 THOKOCTh
OIPENETUTh MOMEHT UHEPIIUU CEUEHUSI OTHOCUTEIIBLHO OCH ).
]y = }GB + ZI;UB = 523611 + 2/ ra6n

Jy = 58,6+ 2 - 747 = 1552,6 cm?

4.3 Onpenenutb palyCchl THEPIIUU CEUYEHHUSI OTHOCUTEIIBHO OCEH X U Y

. J 1552,6
i, = [£ = = 5,2cm
y A 56,4

4.4 Onpenenutb rTHOKOCTh CTEPKHS

4.5 Ilo naubonbuiemy 3Ha4E€HUIO TMOKOCTH B 3aBUCUMOCTH OT MaTepHa-
J1a CTePKHA ONPENeTIoT KOd(PPUIIUEHT MPO0JIbHOTO U3rnba (mpu HeoOXOAUMOCTH
UCII0JIb30BaTh MeTo 1 nHTeprofsiiuu )([Ipunoxenue I)

A =70 ¢ = 0,754
A=748 o =7
A =280 ¢ = 0,686
0,754 — 0,686 _
QY = 0,754 — w (77 — 70) = 0,706
4.6 [loacraBuTh 3HaueHUE B (HOPMYITY U IPOBEPUTH YCTONUUBOCTH
F
o i
0= —2__ = 213 < 24 xH/em?
0,706 -56,4
Koumponwnwie éonpocut:
1. Uto Ha3bIBAETCS KPUTUUECKOM CUIION U KPUTUYECKUM HAIPSKEHUEM?

2. Kak paccuuThIBaTh POJOJILHO CKAThIe CTEPIKHH, TPUMEHSI KOd(DPUIueHT
MIPOJIOJIBHOTO M3THOA 0 MPESTHHOMY COCTOSTHUIO?
3. Ot yero 3aBUCUT KO3 PUIIUEHT MPOAOJIBHOTO U3rnda’?
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IIpakTnueckas padora Ne 15
Pacyer ko3 punmenTa 3amaca yCrToi4uBOCTH CKATON CTOMKH

Ilenw: nayunTcs BBITONHATH pacyeT Ko (ULHEHTa 3anaca yCTONYUBO-
CTH CXAaTON CTOMKH

B pezynvmame évinonnenus npakmuueckou pabomaol cmyoenn 00.1-
JHCeH

- 3Ham®p: YCIOBUE YCTOMUYUBOCTD CHKATHIX CTEPKHEH; KO3PPUIHEHT
NpUBEIECHUS JJIMHBL;, popMyTy Diinepa /Uit KpUTUUECKOW CUIIBI M HATIpsiKe-
HU; PopMyIly THOKOCTH CTEPKHSI; POPMYIIbI OCEBBIX MOMEHTOB UHEPLIUH.

- yMemb: BBIIOJHATh PACUETHl HA YCTOMYMBOCTD CHKATBIX CTEPIKHEN

Ucxoanbie nannbie: Moxyns ynpyroctu cramu E=2,06 x 10° MIla

Tabmauna 1 - Tumnel ceueHU CTOEK

T -
i ce A B C D E =
YeHUdA
by 4 +y
Mpodus Hi ﬂ 5 |\ i E-_x_
l | B i

Tabnuua 2 - Buapl 3aKpenieHust cTepxHen
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Honep
pacdeTHOH I I 101 v
CXEeMBI
F l F i F l F“
gl I A R I
3aKpeILICHHMH -
cxaTol = = = =
CTOHEH
- ;%2)/_ TR ~ T = TR
Tabmma 3 - McxogHble JaHHBIC K 3aIaHUIO
Bapuant Tun ceuenus Pacuernas Bricora, Yeunme Pacuetnoe co-
cxema H, m F, xH MPOTHUBIICHUE,
R, MIla

1 A | 4,5 620 240
2 B I 50 630 230
3 C Il 55 610 250
4 D v 3,0 600 240
5 E | 3,5 650 230
6 F I 4,0 640 340
7 A Il 4,2 670 320
8 B v 4,8 660 300
9 C | 3,4 780 340
10 D I 3,8 740 350
11 E Il 52 680 340
12 F v 3,8 800 350
13 A | 58 850 340
14 B 1 3,2 840 380
15 C 1 3,6 950 370
16 D v 3,6 970 360
17 E | 6,2 960 240
18 F I 6,4 870 230
19 A 1 6,4 830 250
20 B v 4.4 910 240
21 C | 4,6 730 230
22 D I 54 840 340
23 E Il 49 690 320
24 F v 3,5 570 300
25 A | 45 670 340
26 B I 53 770 350
27 C Il 6,3 840 340
28 D v 3,8 590 350
29 E | 4,8 700 340
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I F | I | 53 | 580 380

HOpHIlOK BBIINTOJIHCHU A HpaKTquCKOﬁ paGOTbl:

1.  Omnpenenuts TpeOyeMyto IO OMEPEYHOTO CEUCHUS CTONKH,

riae F - ycunue, kH

¢ - ipoaosibHOTO M3ruda ¢ = 0,6 - 0,8

R, - pacueTHOE CONPOTHBIIEHHE MaTepuana Ha cxkatue, KH/cm? (ITpuio-
xenue /1)

2. [To HalimeHHOM TUIOLIAX OMPENENUTh HOMEpP NpoduiIs Mmpokara,
PEKOMEHIyeTCsl TPUHUMATh MPOQPUIM OJMHAKOBBIMUA MO IUIONIAJN, €CITU UX
HECKOJIbKO

3. Omnpenenutb MOMEHTHI MHEPLHMM ceYeHUs Jx U Jy OTHOCUTENIBHO
TJIaBHBIX LEHTPAIBbHBIX OCeil (MOMEHTHI MHEpIMU Mpoduieil mpokaTa mpuUBe-
nenbl B 'OCTax) (Ilpunoxenue A)

4.  OnpenenuTh paguychbl HHEPIIMU CEUEHUS OTHOCHUTEIIBHO OCEH X U
y
- ] X i = ] y
X A Y A
5. Omnpenenutb rUOKOCTH CTEPKHSA (AJI1 pacyeTa MPUHUMAEM MHUHH-
MaJIbHBIN paguyc HHEPLUN)
ul
A ==
lmin

rae | - k0odQpGUIMEeHT TPUBEACHHON (pacyeTHON) JJIMHBI, KOTOPBIM 3a-
BHUCHT OT crioco0a 3akperieHus KoHIoB ctepxHs; ([Ipunoxenue b)
| - reomeTpudeckas IJIMHA CTEPIKHS
7. BennuuHy KpUTHYECKOUW CHITBI ONIPEAEIIAIOT Mo (hopmyaam
m’E J min
(u1)?
A(a — bA),npu g < A < Ay,
\ AR, ,mpul < A
a v b - koapdpunuents! (IIpunoxenue B)

,IpU A > Ay,
Fer

[Tpu
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E

Ry

8. OnpenenuTs KOAPPUIIMEHT 3armaca yCTONYMBOCTH U POBEPUTH YCII0-
BUE
— Fer —
le = ? > le = 1,3
Ecnmu yciioBue He BBIIONHSAETCS HEOOXOIMMO YBEIUYHUTH CEUCHHE HITU
CHH3HTDH Harpy3Ky.

IIpuMep BbINOJHEHHS MPAKTHYECKON padoThI:

Hcxoonuvie oannbvie
N 1-1 PacdeTHOE cONpOTHBIICHHE CTAIH
- |k R=240 MITa
— | Jnuna croiiku |=4,0 m
C2C [enTpanbHo-cxxumaroias cuia F
——

1 | =1

4.0m

< =850xH

I

2. Onpenenuth TpeOyeMyIo IUIOIAIb MTOTIEPEYHOT0 CEUCHUS CTONKH,

_ F 2
TP (pR’ cM

rae F - ycunue, kH
¢ - mpoxosnbHOTO M3ruda ¢ =0,6 - 0,8
R - pacueTHOE CONMPOTHBIIEHNE MaTepHaa Ha cxkarue , KH/cm?

850
A = = 50,6 cMm?
™ 0,724 ’

3. [1o HaiiieHHOM TIJIOIAU OTIPEACTUTh HOMEp Mpoduiis mpokaTa, peKOMEH-

JyeTcs MPUHUMATH MPOGUIN OJUHAKOBBIMU TIO TUIOINIA/IN, €CITH UX HECKOJIBKO
[TpuaumaeM Bce mpoduiiv 0IMHAKOBBIMU 110 TuTomaau. Ha oaun mpo-

¢unb Tpebyercsa muomans 50,6 /3 = 16,8 cm?. [lpunuMaem nBa msemiepa Nel4a
mnomanso Ay = 2-17 = 34 cm? u nByTaBpoByo 6anky Ne 14 momanasio A, = 17,4
cm?. O6mast romaab ceuerns A = 34 + 17,4 =514 cm? (ITpunoxenue A)

4. OnpenennuTs MOMEHTBI MHEPLIMU CEUYEHU Jx U Jy OTHOCUTENIBHO TJIaBHBIX
IEHTPAIBHBIX Ocel (MOMEHTHI MHEpIUHU poduiieit mpokaTa npuseneHsl B [OCTax)

a) OMpeeTUTh MOMEHT UHEPIIUU CEYEHHUSI OTHOCUTEIIBHO OCH X'
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e = J&° + 2Jms = % +2( B en T aiAu)

X TabJ1
J,=572+ 2(57,5 +8,872-17) = 3362 em®
Ry 14
rue a; = Ta + Zous) = 5 + 1,87 = 887cm
6)0HpeIICJ'II/ITB MOMCHT MHCPIHH CCUCHHA OTHOCUTCIIBHO OCH y:
]y = }GB + 2]3]’1“3 = }6113‘3611 + 2] Tabs
Jy = 419 + 2 - 545 = 1132 cm?

5. OnpenenuTtb paguyChl HHEPIIUU CEUYEHUSI OTHOCUTEIIBHO OCEH X U Y

3353 _ 1132
= |—— = 8,08 cMm iy =

' = 4,7
bx 514 514 M

6. Onpenenutb TMOKOCTh CTEPKHS (J1J1 pacyeTa MPUHUMAEM MUHHU-
MaJIbHBINA PauycC UHEPIUH)
l
1 =2
Lmin
_1-400 a5 1
yooa7 o Y

rae U - kodQpGUIMEeHT TPUBEACHHON (pacyeTHON) JJIUHBI, KOTOPBIM 3a-
BHUCHT OT crioco0a 3akperieHus KoHIoB ctepxHs; ([Ipunoxenue b)
| - reomeTpudeckas IJIMHA CTEPIKHS
7. BenuuuHy KpUTUYECKOM CHITBI ONIPEAEIIAIOT Mo (hopmyaam
1) ®opmyna Ditnepa
2) ®opmyna Scunckoro-Termaiiepa
3) ®opmyiia MPOYHOCTH

wd?
A(a — bA),npudy <A < Ay,
A-Ry,npul <A

A 0,4 £
o = 04 [—
Ry
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A, = 3,4 E
np ) Ry
2,06 -10°
Awp = 3,4~ 570 = 99,6

TK. g <A<, 11,71 < 85,1 < 99,6 - ycunue Oynem onpenenirh mno
dhopmyie SAcunckoro-Termaiiepa
Fr =A(a — bA)
a = 328 MIla= 32,8xH/cm?
b=1,15MIla= 0,115 kH/cm?

F., =51,4(32,8 — 0,115-85,1) =1183 xH
8. Onpenenuth KO3(PGUIIMEHT 3amaca YCTOWYUBOCTH U IPOBEPUTH YCIIO-

BUC
Fer _
le T>le = 1,3
1183
ny—a—l,‘l- >le —1,3

VYcioBue BBINOJHACTCS

Koumprbeze 80NpPOCHL.

1.Yrto HazbiBaeTcs KOADPHUIIMEHTOM YCTOMUYUBOCTH, U OT YETO OH 3aBUCHUT?
2. Ot yero 3aBUCHUT KOAPPUITUEHT PACUECTHON JITTMHBI?

3. B kakoM JOKyMEHTEe HaXOASITCSI TEOMETPHUECKHUE XapaKTePUCTUKH MPOKAT-
HBIX MpoQueit?
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IIpakTnueckas padora Ne 16
PacyeTr Ha MPOYHOCTH M KECTKOCTh NPU KPYyYeHUHU

ITenb: nayunTcs BBIOIHATL pacyeT Ha MPOYHOCTH U KECTKOCTH IPH
KPy4YEHUU

B pesynomame ¢vinonnenus npakmuueckoii pabonivl cmyoenm 00J1-
JHCeH

- 3HAMb: YCIIOBUS NPOYHOCTH M KECTKOCTH IIPH KPYUYEHHH; BUIBI Pac-
YETOB HA MPOYHOCTE M )KECTKOCTH IIPH KPyUYEHUH;

- yMemp: BBITIONHATE PACYETHI HA IPOYHOCTE NP KPYYEHHH; IPOBO-
JIUTH TIPOBEPKY Ha KECTKOCTh IIPU KPYUECHUHM.

HcxoaHblie JaHHBIE:

BbINOJHHUTH PACYET HA POYHOCTh H JKECTKOCTH NPH KPY4eHHH

G - monynb casura, 0,8x10° MlIla

[0]momyckaeMbIit OTHOCHTENBHBIHM yron 3akpyuusanus, 1,0 rpag/m

KpyTsiunii MOMEHT Ha ydacTke Bajia usMepsiercs B kHm
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Homyckae-

Bapu- MO€ Hanpsi-
Cxema KCHIC
aHT
[t<], MIla
RA
4\ M=15 M=08 M=2
 H [ Y
1 wF J U =, 45
RA
M=3 N}:\lé ,\‘L;%s ./L .
2 G U D ™ 50
R.-\
.% 5 N}f‘\ .\?%6 M=56
3 e e S D 2 55
) L |
R.-\
‘; . M=04 M=06 M=08
R g N £\
4 v A U U D 60
RA
M=35 M=42 M=06 L
'Y ) N X H,
5 O g U B 65
! !
RA
‘J @ M=2 M=06 M=18
L N V) [
6 Wi D N N 70
* |
RA
M=28 M=15 M=02 ]L
N N\ [ Ry H
7 U U N L 75
L L
R,
" M=28 M=0s8 Ms=56
A l’\ q
8 A U W KD 80
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M=06 M=08 M=08 (L u
N N [ A
9 U U J b 85
| X L %
R,
47 M=36 M=49 M=05
10 P Sh Sh S %0
L | X }
R,
M=38 M=08 M=15
11 P G = D o5
| L
RA-\
M=35 M=16 M=08 I o
N N ' Ly
12 G D D —H 100
k L
R.
4 M=28 M=04 M=55
13 = SE D ) 95
L 1 A L
R,
4 M=06 M=03 M=08
14 i = D D 90
L L }
R.-\
M=36 M=48 .\5:_%5 I -
(‘\ [‘\ I's '
15 D N U . I 85
k k A J
R.-\
4\ M=25 M=08 M=06
16 b 2% S q 80
Ma
k I} I L
RA
M=24 M=08 M=09 (L .
N N [ A
17 U U J T 75
L X L %
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‘J ; M=46 M=06 M=28
L, f\ f\
18 I U U =), 70
" L ) k
RA
M=09 M=06 M=06 -‘L u
N\ N [ 8
19 U U J N 65
L D ! |
R,
‘J Ms=39 M=06 M=18
H, /™ /™ /™
20 - r J J J 60
* 1
R,
4 ; M=26 M=06 M=08
3 [ —~
21 I = N U 2y 95
k g’ X
RA
M=36 M=038 M=06 L u
{\ l’-\ e Ly
22 G P U b 50
i’ k k
R,
‘J ; M=46 M=08 M=27
] i —~
23 wr 3 U ), 45
i k I k
R,
4\ . M=06 M=09 M=09
4 N £
24 wr U U ) 50
* } )
RA
.\R6 N}=\()‘.9 .\%4 ‘/L -
25 O J T e A 55
¥ k I’ !
R,
4\ ; M=2 M=038 M=06
L N [ e
26 wi . J Ny 60
k | 1
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RA
M=45 M=08 M=02 L
'Y N\ /T x H,
27 O U g w B 65
R,
a[ ; M=49 M=03 M=36
28 e 2% D D 70
R,
4 ; M=46 M=08 M=27
N B [ ™
29 e G D = 56
R,
4 i M=39 .\I:= 0.6 .\IE= 18
b L, r\ /\A /\A
30 Wi N v Q 80

IHopsinok BbINOJIHEHUS MPAKTHYECKON padOThI:

1. ITokazats yciioBue 3a1a4u
2. Pa36uTth anmny Opyca Ha y4acTKu
3. Ilonp3ysCh METONOM CEUYEHMUS ONPEACIHUTh KPYTSAIIUA MOMEHT Ha
Ka)XJIOM y4acTKe
4. ITo nOJly4eHHBIM JaHHBIM TOCTPOUTH SMIOPY KPYTIIIMX MOMEHTOB
5. W3 ycnoBus NPOYHOCTH OIPEACIHUTh JWAMETP Baja Ha KaxKJIOM
y4acTKe
5.1 Onpenenuth MakCUMalbHBIM KPYTAIIMA MOMEHT W3 SIIOPbI
(MakcuManbHOE 3HaUeHUE 0e3 yueTa 3HaKa), M, uqx, KHM
5.2 OnpenenuTb MOMEHTBI CONPOTHUBIICHUSI CEUYCHUSI HA KaxKJIOM
y4acTKe

Wp,l = M K,i/ [T K]) CM3
rae M ; - KpyTsimuit MOMEHT | - Toro yuactka, kHem (1, 2, 3)

[z .] - nomyckaemoe Hanpsikenue, kH/cm? (MCXOqHBIE TAHHBIE)
5.3 OnpeaenuTh 1MaMETp Bajia HA KaXJI0M y4acTKe
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3(16-Wy
d; = /—n P2 oM

rie W ;- MOMEHT COIPOTHBIIEHHS | - TOTO y4acTKa, CM°
6. BbIoTHUTH MPOBEPKY Bajia U3 YCIOBUS HKECTKOCTU IPU KPYUECHUHU

6.1 OnpenenuTs OTHOCUTENBHBIA YTOJ 3aKpPYUHBaHUS

0 = M max IGJ p max, TPAI/CM
rae My max - MAKCUMaITBHBIN KPYTAIIMA MOMEHT,KHCM (13 A11r0phI)
G - moaysb caBura 0,8x10° MIla
J pmax - MAKCUMAJIbHBIA MOMEHT UHEPLIMH CEYEHHUS, CM”, ONPEIEISAETCS 10

dhopmyiie:

J,i = n-di*l32, cm?
J ,i - MOMEHT UHEPLHMH i - TOTO y4acTka, cM*,
T =314
d,i - ;mameTtp 1 - Toro yyactka, cm, (1, 2, 3)
6.2 [IpoBepuTh yCcioBue
0 <[0],m

IIpuMep BbINOIHEHHS PAKTHYECKOU padoOThI:

HUcxonHble TaHHEIE:
G = 0,8x10° MIla
[0]=1,0 rpan/m
[t]= 70 MIla

Pemienue:
1. Iloka3ath yciaoBue 3a1a4u
2. Pa36uTth anuny Opyca Ha y4acTKu
3. Ilonp3ysich METOJAOM CEUEHHUS ONPENCIUTh KPYTAIIMA MOMEHT Ha KaXKJIOM
y4acTKe
4. ITo noJy4eHHBIM JAHHBIM TOCTPOUTH SMIOPY KPYTSIIUX MOMEHTOB
OrnpenesneHre BEJIMUYUHBI KPYTSAIIETO MOMEHTA
le = - M3 = -0,5 kHMm
My =-M3+M,=-05+0,4=-0,1ckHm
Mpiz=-M3+M;-M;=-05+04-1=-1,1xHm
Crpoum smropy

90



M=05

M=1
H,

P
ay;
),

Mx|

@ . M.xkHwm

& | 0.1

1.1

0.5

5. U3 ycnoBus IPOYHOCTH ONPENETUTh TUaMETP Bajla a KaXJI0M y4yacT-
Ke

5.1 OnpenenuTh MaKCUMaJbHBIA KPYTSAIIUNA MOMEHT W3 JIIOPbI
(MakcuMaapHOE 3HaUYeHHUE O0e3 yueTa 3HaKa), M, uqc, KHM

My mar=1,1kHMm

5.2 OnpenenuTbh MOMEHTBI CONPOTHUBIICHUS] CEUYCHUS HA KaxKJIOM

y4acTKe
1 yuacmox
W,;= M./ [t]=507=71cm
2 yuacmok
W,>= M2/ [t]=10/7=14c™m
3 yuacmok

W 5= M3/ [r,]=110/7=15,7 cm®

5.3 OnpenenuTh TMaMETp Bajla Ha KaXJIO0M y4acTKe
1 yuacmox

3116 Wy 4 3116-7,1
dl = P = = 3,3 CcM
T 3,14

2 yuacmok

3[16-W, 3116-1,4
D2 _ )]
= = 1,9cmMm
T 3,14
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3 yuacmok

316 -Wys _ 3[16-15,7
d3=\/ ”:\/ = 43 cMm

T 3,14

6. BBIITOJIHUTH MTPOBEPKY Basia U3 yCIOBHUS )KECTKOCTU NPU KPYUESHUHU
6.1 OnpenenuTs OTHOCUTEIBHBIN YTOJl 3aKpYUHBaHUS

0 = Mg max G pmax = 110/0,8-10% -16,77 = 8,2 - 10™*rpan/cm = 0,082 rpan/m

1 yuacmok

o1 = m-dq*/64=31433%/64 =5_8lcm*
2 yuacmok

Jp2 = mdy*/64=314-1,9%164 =0,64cm*
3 yuacmok

Jp; = md3*/64=314-43%164=167Tcm*
6.2 I[IpoBeputh ycimoBue
0 <[0], (rpan/m)
0,082 <1 (rpan/m)
YcioBre BEITIOTHICTCS
Ecin ycioBue He BBITIOTHACTCS HEOOXOIUMO YBEIUYHUTD JHAMETP BaJa.

Konmponwsuwie éonpocet:
1. YTo Takoe KpyTAUIMHA MOMEHT U YEMY OH PABEH B POU3BOJIBHOM CEYEHUN?
2. Kak cTpoutcs snropa KpyTsIuX MOMEHTOB?

IIpakTnueckas padora Ne 17
ITocTpoeHne 3MI0p MONMEPEYHBIX CHJI U M3TMOAIOIIMX MOMEHTOB

I]enb: HAyUNUTCS CTPOUTD DIMIOPHI MOMEPEUHBIX CHJT U U3THOAIOIIUX MOMEHTOB

B pe3ynomame évtnonnenus npakmuyeckoii padomot cmyoeHm 00J1)4ceH

- 3Hamb: BHYTPEHHUE CHJIOBBIC (DAKTOPHI MPH U3THOE; MPABUIIO 3HAKOB JIJIS
MTONIEPEYHBIX CHUJI M M3THOAIONTUX MOMEHTOB; IPAaBHIIa IIOCTPOSHHUE SITIOP; TOPSIOK
MMOCTPOEHUS JITIOP;

- yMemb: OTNIPEEIATh BEIMUUHY MTONIEPEYHOMN CUIIbI U U3THOAIONIEr0 MOMEHTA
B CEUCHUH; CTPOUTH DMIOPHI MOMEPEUHBIX CHJI U U3THOAIOIINX MOMEHTOB.

HcxoaHble 1aHHBIE:

Bapu-
aHT

Cxema
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P=25

R, §=30 - Ry
M=20 I
y HA L 4
8 O A ;B
JRETORRLION L )
P=20
=25 R, ar Re
M3 15
L 2 ;HA A 4 \ 4 {r
9 S )
i J L L
P=15
R, q7=20 R
M5 10
i, | ] N
10 QA i L/ E B
A A ﬁL ]
P=10 R o
A B 15 R'E
M55
;H* A A A y y
11 5 yo
k L ! L il
P=25
R, q=30 Ry
M=20 I I
ﬁ* y L 4 L 4 L y v
12 G S 7.
Jowe 1w ) ,L )
P=20 R
RA q- 25 RB
Mg15 I
A 4 A 4 }-I‘J‘ A A A 4 /:;\
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P=15
: R, =20 Re
M=1
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15

/1[/ = 5 /!]/ l HL
P=15
l R, 720 -
- M=10
H Fad
2 . 2 A ¥ k3
16 S 1)
/!L ITL /|L ﬂL 1 f‘:‘ /TL
P=20
R.-\ q3: 25 RE
gt ME |
A y A y A y
17 a 5 B
)‘L 7|L L () 4‘
P=10 P=5
R, qF 15 R,
M,520
y A !‘A A A f‘
18 QA i % [ B
b e | x ) b |
P=15
q=20 R, q=20 R,
M=10
2 ;H\v k2 y
19 A G =
) boteo | : J 150 i
P=20 -
R, q=25 Ry
M=15 I
AHA A 4 A A A 4 A 4 A y
20 G Q:\ 4 ;B
/‘L /lL /‘L L /‘L
P=25
R.a q= 30 Rs
M,520 I l
(v Y y H~"\ Y y 4
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ﬂl{ ﬂ[{ ,,L ,.L a8) ,.L

95




P=5 P=10
R, q=15 R,
l M5 20 l
{‘N }!A 3 A A
22 ay = SB
b k boow )
P=10
R, q=20 R,
M= 15
a }V[ y A f’_-‘ y
23 QA ! B
— k & —ti
P=15
R, q=25 Re
M;720
. {'\ A 4 A A A ﬂ:\
24 QA i ;; E
ﬂl./ 6.5 ,.L 1) }IL
P=20
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IHopsiIOK BBINOJIHEHHUS MPAKTUYECKOM PA0OTHI:
1. ITokazars ycinoBue 3a1a4u

2. IToka3aTh paCYETHYIO CXEMY YCJIOBHS 3a1a41

3. OnpenenuTts peakuuu onop

4. ITocTpoUTb 3MIOPY MOMEPEUHBIX CUIT

5. [MocTpouTs >mtopy U3ruOAOIIMX MOMEHTOB
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IIpumep nocmpoenue Inop NONEPEUHBIX CUNL U UZZUOAIOUUX MOMEHM OB

3aoaua Nel
M=25kHm
F=
Rt q/=20xH/M
v 4+ ¥ ¥ 4+ ¥ 4
C U A ;B K
VA=08,6kH Vg:Zﬁ,LkH
a=1m L b= c=5M d=2m e=15m

Pemenue:
1. Onpeodenums onopHuvle peaxyuu 6anku. CoCTaBUM ypaBHECHHE:
DEIM,=0; 1)ZMp=0;
U3 nepBoro ypaBHeHUs HalijieM Vp:
-F(a+b)+q(b+c) (bzi-b)-VB(c+d)-M=0
HITH

15 (141 ) +20 (145) (1;—5-1)-VB(5+2)-25=0

'15'2+20'6'2-25_26’4 KH

otkyna Vg = >

U3 BTOpOro ypaBHeHus HaiijieM V4!

-F(a+b+c+d ) +V, (c+d ) -q (b+c) (%+d)-M=0

I

15 (1+1+5+2 ) +V, (5+2 ) -20 (1+5) (1;—5+2 ) 25=0

OTKy/Ia VA = 15'9+2(;'6'5+25_108’6 kH

BrimmonauM poBepKy:
YY=V,+Vg-F-q( b+c) =0
J50)050
108,6 +26,4-15-20- 6 =0, orkyzxa 135 - 135 =0

2. O6o3Ha4yum xapakmepHuvlie cevenus oarxu C, D, A, E, B, K.
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3. Cmpoum sniopy Q. OmpenenuM 3HAYCHHUSA IIONEPEYHBIX CHII B XapaKTE€PHBIX
CEYECHHAX:

Qc=-F =-15kH; Qp=-F=-15kH

JIeB

Qy =-F-gb=-15-20-1=-35kH;

npas

Qy "=-F-qb+V, =-15-20-1+ 108,6 = 73,6xH
Qs =-F-q(b+c) +V,=-15-20-6 + 108,6 = - 26,4 kH

JIEB

Qs =Qg =-264kH

Qg =Qp +Vp=-264+264=0; Qg=0.

CoeMHUM IIOJTyYeHHBIe 3HAYEHHS MPSAMBIMH JIHHISIMH U IIOIy4duM 31mopy Q..
Dmropa QO Ha ydacTke AE mepecekaeT HyJeByI0 JHHIO. OnpenenuM IOJIOKEHHE
TOYKH, B KOTOpOH 3miopa O, IepecekaeT HyNIeByl IHHHIO. PaccMoTpuM mopoGue
TpeyroiapHuUKoB HRL u HNS , otkyna HR/HN = HL/HS, win x,/5 = 73,6/100, otkyna

Xg=2255=3 68 M
100

DTO cedyeHne cUuTaeTcs TakKe XapakTepHbM 1t O, u M, .

M=25kHM
F=BkH
" q/=20xH/n
vy ¢ 4+ 4 4 ¢ 1
C :A E ;B K
V1=108,6kH Ve=26LkH
a=1m L b=t c=5m d=2m e=15m
WO0KHE
73 6xHE
+
3nopa Q. g H R N ¢]; 0
BH[™ gkH 26,LkH Z64kH
35kH xi=3,68mM
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4. Cmpoum sniopy M,. OnipeqenM H3rudarome MOMEHTHI B XapaKTePHBIX TOYKaX:

M.=0; Mp=-Fa=-15-1=-15kH-M;
My=-F (a+b)- (q-b) (g) =-15-2-20-1-0,5 = - 40kH-M;
Mg =-F(a+b+c) +Vye-q(b+c){ite)=.15.741086-5-20-6-3 =78 xHwm;
M, =3,68=-F (a+b+x0)-q(b+x0)i%l+vAx0=

=-15-5,68-20-4,68+ 108,6 - 3,68 =95,4kH"M;
Mg = M = 25 kH-M; (paccMmoTpena nipaBas gyacTth O0anku BK)
Mg =M =25 kH-M.
5. Ctpoum >mtopy My Ha ydacTKax MeXIy XapaKTepHBIMHU TOUYKAMHU:

a) Ha yvactke CD Harpyku HeT, IIO3TOMY »3miopa My - IpsAMas JIHHUA,
coenuusromasd 3Hadenusa MC = 0u MD = 15 xHwm;

0) Ha ygacTke DA neiicTByeT pacmpeselieHHas HarpysKa, II03ToMy 3mropa M, -
napa6oia. Tak kak smiopa O, He 3TOM y4JacTKe He IlepeceKaeT HyJIeBYIO JIHHHUIO, TO
napaoyia He HMeeT SKCTPUMAIBLHOTO 3HAY€HMs, I1I03TOMY BEIHYHHBI M3THOAIOIIUX
MOMEHTOB B cedeHusX D U 4 coeIHMHMM KpHBOH, 3HA4€HHS KOTOPOH HaXOAATCS B
uHTepBaiue - 15 xHw ... - 40 xkHw;

B) Ha y4dacTke AE nielicTByeT pacipezeneHHass Harpy3ka, o3Tomy 3mropa M, -
napabona. Tak kak smropa Oy He 3TOM ydJacTKe IepeceKaeT HyJIeBYIO JHHHIO, TO
napaboia UMeeT SKCTpUMAIbHOE 3HaueHUe (BEPIINHY ), IIO3TOMY 3MI0py M, cTpouM
II0 Tp€ 3HAYCHUAM:

Mp=-40 xHwm; M,p=95,4 kHm; Mg =78 xHwm;

r) Ha ydyacTke EB HeT Harpy3KHu, IO3TOMY 3mtopa M, - mpsiMasi, COeIMHAIOIIas
sHaueHusa Mz = 78 xHwm u My = 25 xkHwm;

II) Ha ydacTke BK HeT Harpy3kH, I03TOMY 3Mmopa M, - mpsiMasi, COeTHHAIOMAs
sgaueHns Mz = 25 xHwm u My = 25 xHwm;

Omnropa M, noctpoeHa

B kadecTBe IpOBEpKH BO3BMEM CYMMY MOMEHTOB BCEX CHJI OTHOCHUTEIBHO
TOYKH, PACIIOIOXEHHOH Ha PaCCTOSHUH Xy OT JIEBOIT OMOPEI, HO PaCCMOTPHUM IIPaBYIO
qacTh OaJIKU:

Mxozq(c-xo)%l+v,3(c-xo+d) +M=
=-20-1,32-0,66 + 26,4 3,32 + 25 =95,3 kHM
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Pasnnua B 3HAYCHMAX Mx IIpHU paCCMOTPEHUH JICBBIX U IIPABBIX CHII BO3MOXKHaA
H3-3a OKPYI'€HUS BEIINYUH OIIOPHBIX peammifr U pacCTOAHUA Xop.

M=25kHmM
F=
R q/=20xH/M
R I
C A ;B K
V1=108,6kH Ve=26 bkH
a=1m | b= c=5m d=2m e=15m
lo(JxH-l
BrHM \
3nopa M. v 0
CkHM 25HM
(+)
§~ ’yf
N )
\\. LU T78kHm
S, LxHM
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3aoaua Ne2

M=20kHm

q=10kH/m m q=‘S;H/H F=5kH
T TRYEER
C A D E B K
V=39 9kH Ve=62,6kH
a=15m a=15m b=t =35 d=

Pemrenue:
1. Onpeodenumv onopnvie peakyuu o6anxu. CocTaBUM ypaBHEHHE:
DIM,=0; 1)ZMp=0;
W3 nepBoro ypaBHeHHs HaiigeM V!
M+q,(c+d) (a+b+%’)-VB(a+b+c)+F(a+b+c+d)=0
HIIN
20+15(35+1) (1,5+1+3'ST+1)-VB(1,5+1+3,5)+5(1,5+1+3,5+1)=0

6 == )

oTkyna Vg =
W3 BToporo ypaBHeHus Haitgem V4.

Vy (a+b+c)-q2a(c+b+a)+M-q,(c+d) (“;—d-d) +Fd=0
I

vy, (1,5+1+435)-10-2-15(35+1+15)+20-15(35+1) (352—“1) +5-1=0

10-3 '6-20+15'4,5'1,25-5'1_39 9kH

oTKyza V, = .

BrimonHuM npoBepky:
YY=Vy+Vg+q,2a-q, (c+d) -F=0
HIIN

399+625-10-3-15-4.5-5=0, otkyna 102.5-102.5=0

2. Obo3Hauum xapaxkmeprvie cevenus oanku C, A, D, E, B, K.
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3. Onpedenum nonepedHvie CUMbL 8 XAPAKMEPHBLIX CEYEHUAX:
Qc =0;

JIeB

QA :.qla:-10-1,5=-15KH;

npas

npas

Qp=Qs -9a=249-15-3=99«kH

JieB

Qs =Qg-g,c =9,9-15-3.5=-42,6H

npas JIeEB

Qg =Qp +V,y=-42,6 +62,6 =20 kH;

QﬁeBngpaB _q2d=20-15 1=5kH
CoeuHUM TIOJTyYeHHBIe 3HAYSHHUS IPSMBIMH JTHHIAMH U TOXYYUM 31E0pYy Ok.
Onropa Oy Ha ydacTke EB mepecekaeT HyJEBYI JuHUI0. Onpenenum I0J0KeHUe
TOYKH, B KOTOPOI IMPOHUCXOJIUT 3TO IMepecederHe 3 IMOoJ00H TpeyrodbHIUKoB HRL 1
HNS , otkyna HR/HN = HL/HS, wnu x¢/3,5 = 9,9/52,5, otkyna

9,9-35
Xg = +=—==0,66 M
0™ 525 ’

OTO cedeHUe CUNTAETCs TakKe XapaKTepHbIM s Oy U M, .

M-l q=BkH/m F=5kH
q=10kH/ M m 7 E
Z
It 1 I
A D E K
V:=39 9kH Ve=62,6kH
a=15m a=15m b=t c=3,54 d=t
S
24 9xH 20kH
99kH [ 9,5H ”@m}
+
3nopa Q= ””””H R S LT gS»d-i
eicy N
BkH T
x=0,66M
L2 bxH
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4. Onpeoenum uz2udbarnujie MOMeHMbl 8 XAPAKMEPHLIX MOYKAX:
MC = 0,
My=-q,a-2=-10-15-1=-1125kHM;

JIeB

Mp' =-q,-2-a-a+Vya=-10-2-15-15+39,9-15 = 14,9 kH-M;
Mp " =Mp + M=149+ 20 =349 kHM

Mg =-q;2.a(a+b)+Vy(a+b) +M=-10-3-2,5+39,9 2,5 + 20 = 44,8 kH'M
My =-qi2a(a+b+x ) +Vy(a+b+x)+M-qpx2=
= -10-3-3.16 +399-3.16 + 20- 15-0,66 - 0.33 = 48,03 kHMm
Mg = Fd - qzdg =-51-15-1-0,5=- 12,5 kHM; (paccmoTpeHa mpaBas 4acTh
6anxu BK)
MK =0.
5. Ctpoum >mropy My Ha y9acTKaxX MeX/y XapaKTepHBIMH TOYKaMH:

a) yuactok CA »miopa - M, npeacTaBisieT coOoii mapaloily, Tak Kak Ha
y4JaTKe IeHCTBYeT pacIipelielieHHas Harpy3ka. Ho mapa0ojia He MMeeT 3KCTpeMyMa
(BepmnHEI), Tak Kak 3miopa Oy He IepeceKkaeT HyJIEBYIO JIMHUI0O Mex Ay Toukamu C U
4;

0) yaacTok AD - Toxke mapaboma, coequHsomasn 3Hadenus M, = -11,25 kHm u

JIeB

Mp =149 kHm
B) yuactok DE - smropa M, - mpsiMas JIHHHS, COSAUHAIONIAs 3HAUSHHUS MB"aB:
34,9 xHMm u Mz = 44,8 xHm

r) ygacTok EB »smropa M, - mapaboja ¢ BEpIIMHON Ha pacCTOSHHUH X = 0,66 M
oT Touku E. CtpouM ee 1o TpeM ToukaM Mg = 44,8 kHwm, M., = 48,03 xHm u Mz = -
12,5 xHwm;

1) ygacTtok BK smiopa M, - mapaboina, IoCTpOSHHAst MeX1y 3HadeHHsIMHU, Mp =
-12,5 kHMm u Myx=0.

Dmnropa M, mocTpoeHa

IIpoBepum 3HaueHne M, B TOUKE, PaCIOJIOKEHHON Ha paccTogHUU Xy = 0,66 M
npaBee TOYKU E. PaccMOTpHUM mpaByro 9acTh OajIKH:
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Mo=a, (c-xo+d ) L84 Ly (coxy ) -F (c-xo+d) =

MH-illslln Exis
'Tﬂ[ll;'."“ e \"F 4 }?’f"‘ =
v w u S Nl
C pot ] E g
:"{ \"'v [[
el I prors %
a=20 M Va2 b EH
o=l w=iEe b= =35 =1 |
25cH
11,25 kHH Prkin

A
3nepr M UL—AYﬂé'r"

/

Konmponwvuwie éonpocwi:
1. Yrto Takoe u3ruo?

S
Ty

o

4 ;. ,E?T i

48 Dk

y

2. YUTo Takoe YHUCTHIA 1 TIOTIEPEYHBIN U3TH0?

15-3,84-1,92+62,6-2,84-5-3,84 =48,0 kHMm

F-SEH

3. Kakue BHyTpeHHUE CHIIOBBIE (DAKTOPHI BOZHUKAIOT B MONIEPEYHOM Ce-

YEHUU MPU MOTIEPEUHOM U3THOE?

4. ITpaBusia OCTPOEHUS AMIOP MOMEPEUHBIX CHIT U U3TUOAIOIIINX MO-

MEHTOB?
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IIpakTnyeckas padora Ne 18
Pacuetr Ha NPOYHOCTH NpPH U3rude

Ilenw: HayuuTCs BBHIIOIHATH pacyeT Ha MPOYHOCTD MPHU U3rHoOe

B pe3ynvmame gvinoinenun npakmuyeckou padomaul CHyO0eHm 00J1)CeH

- 3Hamp: HANPSHKEHUS, BOSHUKAIONIME NIPU U3TUOE; YCIOBUS MPOYHOCTH TPU
U3ruode; pacueTHbie GOpMyIIbl TPOYHOCTH;

- ymMemp: CTPOUTH SBIIOPHI NONEPEYHBIX CHJIa U U3rMOAIOIMX MOMEHTOB; BbI-
MOJIHATh MPOEKTUPOBOUHBIC U MPOBEPOYHBIE PacyeThl HA MPOUYHOCTH;, BHIOMpPATh pa-
[IMOHATBHBIC (DOPMBI TTOTIEPEUHBIX CEUCHUH.

HcxoaHble JaHHBbIE:

Hcxonnsle nannble: Oanka AByTaBpoBas, M, qx U Qpay A1 JAHHOHN NpPAKTHU-
4ecKoHM paboThl OepeM U3 3MIOPBI MOCTPOEHHOM B nipenbiayuiei [Ipaktuyeckoit pado-
TbI Ne 23(15)

IHopsinok BbINOJIHEHUS MPAKTHYECKON padOThI:

1.Onpenenuts MUHUMAJIBHBIT MOMEHT COITPOTUBIICHUS

W, = —Mmax, cMm®
o

e My,ay - MakCUMalIbHbIM H3ruOarommii MomeHT, kHeMm ( MakcumanibHOE
3HaYeHHUE Ha SMIOPE U3rHOaIOUIX MOMEHTOB)

0 - HOpMaJbHOE Hanpshkenue, KH/cm?,

2. Ilo copramenty noadupaem JBa IByTaBpa ¢ OOJIbLIIMM U MEHBIIUM MOMEH-
TOM COIPOTHBIICHUS

1) nBytaBp No

2) nBytaBp No

3. IIpoBepsieMm POUYHOCTH OATKU

3.1 ¢ monepeyHsIM ceueHueM n3 aByraBpa Nel

M
o, = 22 yH/cm? = MIla
1 w. 5

x1

NEPEHAIPSHKEHNE COCTABIISET:

0-1_0-
a = —— 100%
o

3.2 c mornepeyHsIM CeYeHUEM U3 AByTaBpa Ne2

M
0, = 2% xH/cm? = MIla
W,

X2

IMCPCHAIIPAKCHUC COCTABIIACT:

0-1_0-
a = —— 100%
o



BbIOHMpaeM JIByTaBp y KOTOPOTO MepeHanpsKeHUE COCTaBUT He Oosee S

%.
BrInuchIBaeT XapaKTepUCTUKH U3 COPTAMEHTA JIUIs AByTaBpa No
MowmenT conpotuBieHust Wy , CM°
MowmeHT uHepuuH Iy , cM*
CraTu4ecKuii MOMEHT Sy , cM°
Tommunua crenku d , MM
HlupwrnHa monku b , MM
Tommuua monkwu t , MM
BricoTa ceuenns h , MM.

4. BeINOJHUTH YePTEX JABYTAaBpa C YCTAHOBKOM BCEX pa3MEPOB.
5. Onpenenutb MakCUMAJIbHOE KacaTelIbHOE HANpPSKEHUE U3 YCIOBUS
MIPOYHOCTH

Q S
Tmax = %, kH/cm? = MIla

rie Q4 - MAKCUMaJIbHAs mornepeyHas cuia, KH (mpuHuMaeM u3 a1ro-
PBI MIOTIEPEYHOM CUJIBI B TIPEABIAYIIEH MTPaKTHIECKON padboTe)
B JIAaHHOM CJTy4ae TOJIIIMHA CTCHKU b = d, Torma
T =06 - 0, MIla
Tmax < T
€CJIM YCJIOBHUE BBIMOJIHAETCS TO MPOYHOCTH B OMACHOM TOYKE OMACHOIO
ceueHus odecreuecHa.

Y 0osymaspa umeemcs ewe oona onacnas mouxa - mouxka nepexo-
0a om nonxu k cmenke. Haubonee eposimuble onacHviMu ceyeHusiMu 30ecs
Mo2ym Obimb cedeHusl 20e 8eNUKU U NONEPeyHas CUNA U U3LUOAIOWULL MOMEHM.
B nawem cnyuae smo M u Q xomopwle menvule MAKCUMATIbHBIX 3HAYEHUM.

6. Onpenenuth KOOPAUHATY Y TOYKH MEPEX0]a OT MOJKHU K CTECHKE

Y=%h—t,CM

7. OnpenenuTh HOpMaIbHOE HANpsiKeHUE (T.K. CEYEHUE CUMMETPUYHOE

3HAK HOPMAJILHOTO HATIPSKEHHS 3HAYEHHE HE UMEET)
M-y
o =— kH/cm? = MIla

X

8. OnpenenuTh CTaTUYECKUN MOMEHT TUIOIIAAN TIOJIKH
1
S0 =p- t--(h - t), cm®

9. OnpenenuTth KacaTeJIbHOE HAMPSHKEHUE
_ Qs 2 _
T = , kH/cm“ = MIla
I+ d

10. I[IpoBepuTh ycaoBUE MPOYHOCTH
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o = +o? + 31?2 < o]

11. ITo moy4eHHBIM 3HAUYCHUSM HAMPSKEHUH B TOYKAX BHIOPAHHOTO OMACHO-
ro ceueHHs OAKU CTPOUM SITIOPHI HOPMAJIBHBIX M KacaTeNbHBIX HAIMPSHKCHUN 10 BbI-
coTe AByTaBpa.

Dmniopa 6 Omnropa 1

——— —

/\1,4:

IIpuMep BbINOTHEHHS PAKTHYECKON padoThI:
Hcxonnble TaHHbIE:

M=25kHH

e

Va=108,6kH Va=26 LkH

F=1kH
" q=20KH/ M

L |
A

=11 | b=1 c=5m d=2m e=15H

0KHLS

73 6xH

3nmpa Q. H L ]

BxH EKHH 26 LxH &l

35kH xu=3,68H

L0kHH

ErHm

Inopa M. [l

2SkcHM 2%kHM

1%
el L7 BcHm
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banka nByTaBpoBasi,

Mp0x = 95,4 xHm = 9540 xHewm; M =78 kHm= 7800 kHem
Qmax = 73,6 xH; Q =35 xH

[6] = 160 MIla = 16 xH/cm?

Penrenue

I.OHpe,ZICJII/ITB MUHHUMAaJIbHBIM MOMEHT COIIPOTUBJICHUSA

W, = M’ cm®
g

rie M, - MAaKCUMaJIBHBIM HM3THOaronmii MmomeHT, kHem ( Makcumaiib-
HOE 3HAUYCHHE Ha AII0pPE U3THOAIOIIUX MOMEHTOB)

0 - HOpMalbHOE HanpsKenue, KH/cm?,

W, = 22 = 596,25, om®

2. Ilo copramenTy moadoupaeM JABa AByTaBpa C OOJBIIUM U MEHBIIUM
MOMEHTOM COTIPOTHUBIICHUS

1) nByTaBp Ne 30a W, = 518 cm®

2) nBytaBp Ne 33 W, = 597 cm®

3. [IpoBepsiem MpOYHOCTH OaTKU

3.1 ¢ monepeuynsiM ceueHueM n3 aByraBpa Nel

M
o, = 2% xH/cm? = MIla

x1

9540

o = —— = 184 kH/cm? = 184 MIla
NIEpeHAIPSHKCHUE COCTaBIISIET:
0-1 — 0
a = —— 100%
o
184 — 160
Q= —— 100% = 15% 9To GoJIBIIIE JOITYCTUMOTO 3HAYCHUS

3.2 ¢ monepevyHbIM ceUeHUEM U3 AByTaBpa Ne2

M
o, = 22 yH/cm? = Mlla
2 w. 5

X2

o, = 955% = 16,0 xH/cm? = 160 MITa
IMCPCHAIIPAKCHUC COCTABJIACT:
01 — 0
@ = —-——— 100%
o
_ 160 - 160 o
* = 7160 0=

BbIOMpAEM JIByTaBp y KOTOPOIO MEPEHANPSKEHUE COCTAaBUT He Oosee 5
%.
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BrinuceiBaeT XapakTepuCTUKH U3 COpTaMeHTa i iByTaBpa Ne33:
Mowment conporusierus Wy =597 cm®

MowmenT unepuun ly = 9840 cm?

Cratnueckuii MoMeHT Sy = 339 cM®

Tosmmaa creaku d =7 Mm

upuna monku b = 140 MM

Tommumua monkut =11,2 Mmm

Bricora ceuennst h = 330 mm.

4. BpINOJHUTH YEPTEXK JABYTABPA C YCTAHOBKOM BCEX Pa3MEPOB.

1 (N

b=140

h=330

\

5. OHpGI[GJ'II/ITB MAaKCHUMAJIBHOC KAaCAaTCIbHOC HAIIPAKCHHUC U3 YCIIOBUA IIPOYHO-
CTH

Q S
Tmax = %, kH/cm? = MIla

e Qmax - MAaKCUMasbHas nornepeyHas cuia, kH (mpuHrMaeM U3 3MI0phI 0-
MIePEYHOM CUJIBI B IPEBIAYIIECH MPAaKTHYECKON padoTe)
B JIAHHOM cJTy4ae TOJIIMHA CTeHKU b = d =7 mm_, TOrAa

73,6 339
Tmax = ———— =3,6 kH/cm? =36 MIla
9840 - 0,7

T =06 "+ 0, Mlla
T =06"-160 = 96 MIla
Tmax T
36 <96 (MITa)

YCJIOBHC BBIIIOJIIHACTCA

6. Onpenenuth KOOPAUHATY Y TOYKH MEPEeXo]a OT MOJKHA K CTECHKE
y = ; h —t,cMm
Y =233 - 112 = 1538 cwm

7. OnpenenuTs HOpMAJIbHOE HampsiKeHUE (T.K. CEUCHHE CUMMETPUYHOE 3HaK

HOPMAJIbHOTO HAMPSKEHNS 3HAYECHHE HE UMEET)
M-y
o =— kH/cm? = MIla

X
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o = 8901538 _ 155 xH/em? = 122 MIla
9840

8. OnpenenuTh CTaTHYECKUH MOMEHT ILIOIAAN HOJIKH
1
S0 =p- t-;(h —t), cMm®

SO =14 - 1,12 - %(33 — 1,12) = 250 cm®
9. OnpenenuTth KacaTeabHOE HANIPSKEHUE
_Q-S?
T Leed’
T = =229 _ 1 27xH/em? = 12,7 MIla
9840-0,7

10. IIpoBepuTh yciI0BUE MTPOYHOCTH

o = +o? + 312 < [0]
o = /1222 + 3-12,72 = 124 < 160 MIla
11. Ilo mosy4eHHBIM 3HAYEHUSM HANPSKEHUHA B TOYKAaX BBIOPAHHOTO

OMAacCHOTO CEYEeHHUsS OajJku CTPOUM HIIOPHl HOPMAJIBHBIX M KacaTelIbHBIX
HaNpsHKEHUH TIO BBICOTE JIBYTaBpa.

kH/cMm? = MIla

Omnrtopa o Dmropa t
12,7 MIla
)] — \
/ ——7
122 MIla
Tmax= 36MIIa

f/\\ —

Konmponwsnwvie eéonpocwi:
1.Kak onpenenuTts nonepevHbie CUilbl B ce4eHuu opyca?

2.Kak BBIUUCIUTH U3THOAOIINIA MOMEHT B JJFOOOM CeUeHUH OaJIKu?
3.Hamumure ycmoBre MpoYHOCTH MpU U3THOE?
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[Ipunoxxenue A

COPTAMEHT IIPOKATHOI CTATH

Y
I - i
A 1 "'é'é:ih ~ 12X Baakn aeyvraepoeste (mo [OCT 8239 - 72)
Q )
H Q‘
¢ Obozgadenng:
< X X
o -d h — BBICOTa DaIKH: J — MOMEHT HHepPITHH:
n 4 b — mHpHHA MOIKH; W — MOMEHT COIIPOTHBISHHA,
H d — TONIIIHHEA CTEHEH, I — pagHyC HHEPLIHH;
,(‘7-;[,.7\ { — CpeOHAA TONMIIHHA [OIKH; S — cTaTHYeCKHI MOMEHT IOIVCEIeHHA.
yleo
4]
- - Taomuma [1.1
Homep Pazmepss, au [Inomans | J,, ca’ W,i fx, S“, g, W, , Iy Macca
CEUEHHA CM M oM on’ M CM :
npodHuIg . M, KT
h b d f 4 af
1 2 3 4 3 [i] 7 8 9 10 11 12 13 14
10 100 35 4.5 2 12.0 198 397 | 4.06 | 23.0 17.9 6.49 22 9 46
12 120 64 48 7.3 14.7 350 584 | 488 337 27.9 8.72 1.38 11.5
14 140 73 49 7.5 174 572 81,7 | 5,73 | 46.8 41.9 11.5 1.55 13.7
16 160 81 5.0 7.8 20.2 873 109 6.57 | 62.3 28.6 14.5 1.70 159
18 180 o0 5.1 8.1 234 1290 143 7.42 | 814 B2.6 18.4 1.88 184
18a 180 100 5.1 8.3 254 1430 159 7.51 898 114 22, 2.12 19.9
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Oromuaagns taoT. [11

1 2 3 4 3 6 7 8 9 10 11 12 13 14
20 200 100 5.2 8.4 26.8 1840 184 | 8.28 104 115 23,1 | 207 | 21.0
20a 200 110 3.2 8.6 289 2030 203 | 837 | 114 155 282 | 232 2277
22 220 110 54 8.7 30.6 2550 232 | 9.13 131 157 2806 | 227 | 240
22a 220 120 54 8.9 328 2790 254 | 922 | 143 206 343 | 250 | 258
24 240 115 3.6 9.5 348 3460 289 | 997 | 163 198 345 | 237 | 273
24a 240 125 3.6 9.8 37.5 3800 317 | 10.1 178 260 416 | 263 | 294
27 270 125 6.0 9.8 40.2 5010 371 11.2 | 210 260 41.5 | 254 | 315
27a 270 135 6.0 10.2 432 5500 407 | 11.3 | 229 337 50,0 | 2.80 | 339
30 300 135 6.5 10.2 46.5 7080 472 | 123 | 268 337 499 | 269 | 36.5
30a 300 145 6.5 10.7 499 1780 518 12,5 | 292 436 60.1 | 295 | 392
33 330 140 7.0 11.2 53.8 9840 597 | 13,5 | 339 419 599 | 279 | 422
36 360 145 1.5 123 61.9 13380 743 147 | 423 516 71.1 | 2.89 | 486
40 400 155 8.0 13.0 71.4 18930 947 | 16.3 | 540 666 859 | 3.05 | 5e6.1
45 450 160 8.6 14.2 83.0 27450 | 1220 | 18.2 | 699 807 101 3.12 | 65.2
50 500 170 9.5 15.2 97.8 39290 | 1570 | 20,0 | 905 1040 122 | 326 | 76.8
35 550 180 103 16.5 114 55150 | 2000 | 22,0 | 1150 | 1350 150 | 344 | 898
60 600 190 11.1 17.8 132 75450 | 2510 | 239 | 1450 | 1720 181 3.60 104
65 650 200 12.0 19.2 153 101400 | 3120 | 25,8 | 1800 | 2170 217 | 3,717 120
70 700 210 13.0 20.8 176 134600 | 3840 | 27.7 | 2230 | 2730 260 | 394 138
T0a 700 210 15.0 240 202 152700 | 4360 | 27.5 | 2550 | 3240 309 | 4.01 158
700 700 210 17.5 282 234 175370 | 5010 | 27.4 | 2940 | 3910 373 | 4.09 184
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Za ¢ Nleenne ' 240 - 72
- anepsl (mo T OCT §240 —72)
#_I .r'/f’/_.
: j % OborHaueHHA:
o -
i y h — BRICOTA IIBEILISpa; J — MOMEHT HHEPITHH;
| - . b — mIEpHHEA TOIKH; W — MOMEHT CONPOTHEISHHS;
: (s d — TONMIIHHA CTeHKH; I — pPaIHVC HHEPIHH;
K = 1UA t — cpeaHss TOMIMHHA ITOTKH; S — cTaTHYeCKHA MOMEHT MOTVCETeHHA;
,;: o I, — PACCTOAHHE OT OCH ) JO HapyAHOH I'paHH CTCHEKH.
o
|_."|
I':j
Taomauna [1.2
Homep Paaneprr, MM IInomazse | J,, W., Iy, S, g W, I, Z,, | Macca
CetucHHA o M CM oM o oM oM M
npodHIE h B d . 1 &
A, o’
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
3 30 2 44 7.0 6.16 228 | 910 | 1.92 | 5.539 | 5.61 275 (0954 1.16 4. 84
6.3 65 36 44 1.2 7.51 48 6 150 | 254 | 900 | 8,70 3.68 1.08 | 1.24 5.90
8 20 40 45 7.4 8.08 894 | 224 ] 3.16 | 133 12.8 4.75 1.19 | 1.31 7.05
10 100 46 45 1.6 109 174 348 | 399 | 204 | 204 6,46 1.37 | 1.44 859
12 120 2 48 7.8 133 34 506 | 478 | 296 | 31.2 8,52 1.53 | 1.54 104
14 140 58 49 8.1 15.6 491 702 | 560 | 408 | 454 11.0 1,70 | 1.67 123
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Owomgannes taoT I12

1 2 3 4 5] 6 7 8 9 10 11 12 13 14 15
14a 140 62 49 8.7 17.0 545 | 778 | 5.66 | 45,1 | 57.5 133 | 1.84 | 1.87 | 133
16 160 64 3.0 8.4 18.1 747 | 934 | 642 | 541 | 633 13,8 | 1.87 | 1.80 | 142
16a 160 68 3.0 9.0 19.5 823 103 | 649 | 594 | 788 16,4 | 2,01 | 2,00 | 153
18 180 70 3.1 8.7 20,7 1090 | 121 | 7.24 | 69.8 | 86,0 170 | 2,04 | 194 | 163
18a 180 74 3.1 9.3 22,2 1190 | 132 | 7.32 | 76.1 105 20,0 | 218 | 2.13 174
20 200 76 3.2 9.0 234 1520 | 152 | 8.07 | 87.8 113 205 | 220 | 207 | 184
20a 200 80 3,2 9.7 252 1670 | 167 | 8.15 | 959 | 139 242 | 235 | 2.28 19.8
22 220 82 34 | 95 26.7 2110 | 192 | 8.89 | 110 151 25,1 | 237 | 221 21.0
22a 220 87 54 | 10.2 28.8 2330 | 212 | 899 | 121 187 300 [ 255 | 246 | 226
24 240 90 3.6 | 100 30.6 2900 [ 242 | 9.73 | 139 208 316 | 260 | 242 | 240
24a 240 95 3.6 | 10.7 329 3180 | 265 | 9.84 | 151 254 372 [ 278 | 2,67 | 258
27 270 95 6,0 | 10.5 35.2 4160 | 308 | 109 | 178 262 373 | 273 | 247 | 277
30 300 | 100 [ 6.5 | 11.0 40.5 5810 | 387 | 12.0 | 224 | 327 436 | 2,84 | 252 | 318
33 330 | 105 | 7.0 | 11.7 46.5 7980 | 484 | 13.1 | 281 410 51.8 | 2,97 | 259 | 36.5
36 360 | 110 [ 7.5 | 126 334 10820 | 601 | 14.2 | 350 513 61.7 | 3,10 | 268 | 419
40 400 | 115 | 8.0 | 135 61.5 15220 | 761 | 157 | 444 642 734 | 323 | 275 | 483
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Vroakn pasaodokne (mo [ OCT 8509 - 72)

4
r Xo OoozHATCHHA:
2l %
. / b — mIHpPHHA TTOIKH;
- § . d — TOMIOHHA [TOTKH:
X . /_/ it r x J — MOMEHT HHEepIIHH;
,,;p’\‘f 7 = I — pagHyC HHEPIHH;
)i P , N X Z, — PACCTOSHHE OT UEHTPa TAAECTH J0 HAPVAHOH I'PaHH ITOMIKH.
Xcl/’ b \ ‘yrc'
Taomuna I13
Homep | Pasmepr, av | [Imomaze |Jr, o | &, o | J x, max | Ix, max Jy,min |y, min | J xp0 | Ze Macca
npodus CEAeREA em’? oM en? CM cr M 11 &r
b d 2
A, cum
1 2 3 4 5 6 7 8 9 10 11 2 13
2 20 3 1.13 0.40 0,39 0.63 0,75 0,17 0,39 081 | 0.60 0.89
4 1.46 0.50 0,38 0.78 0.73 0,22 0.38 1.09 | 0.64 1.15
2.5 25 3 1.43 0,81 0,75 1.29 0,95 0,34 0,49 1,57 | 0,73 1.12
4 1.86 1.03 0,74 1.62 0.93 0,44 0.48 2,11 | 0.76 1.46
2.8 28 3 1.62 1.16 0,83 1.84 1.07 0,48 0,55 220 | 0.80 1,27
2 32 3 1.86 1,77 0,97 2.80 1.23 0,74 0.63 326 | 0.89 1.46
< 243 2.26 0,96 3,58 1.21 0,94 0,62 439 | 094 1.91
3.6 36 3 2,10 2,56 1.10 4.06 1.39 1.06 0.71 464 | 099 1.65
< 275 3,29 1.09 5,21 1,38 1,36 0,70 6,24 | 1.04 2.16
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[Ipomommenne Taom. 1.3

1 2 3 4 3 6 7 8 9 10 11 12 13

4 40 3 235 3.55 1.23 5.63 1,53 1.47 0.79 6.35 | 1.09 1.85

4 3.08 458 1,22 1.26 1.53 1.90 0.78 853 | 1.13 242

4.5 45 3 2,65 5.13 1.39 8.13 1,75 2,12 0.89 004 | 1.21 2.08
4 348 6.63 1.38 10.5 1.74 2,74 0.89 12,1 | 1.26 2,73

3 4.29 8.03 1.37 12.7 1,72 3.33 0.88 153 | 1.30 3.37

3 50 3 296 7.11 1.35 11.3 1.95 295 1.00 124 | 1.33 232

4 3.89 9.21 1.54 14.6 1.94 3,80 0.99 16,6 | 1.38 3.05

3 480 11.2 1.53 17.8 1.92 4.63 0.98 209 | 142 3.77

5.6 36 33 3.86 11.6 1.73 18.4 218 4.80 1.12 203 | 1.50 3.03
4 438 13.1 1.73 20,8 218 5.41 1.11 233 | 1.52 3.44

3 3.41 16.0 1.72 254 2.16 6.39 1.10 292 | 1.57 4.25

6.3 63 4 496 18.9 1.95 299 245 7,81 1.25 33.1 | 1.69 3.90
3 6.13 231 1.94 36.6 244 9,52 1.25 415 | 1,74 4,81

6 728 271 1.93 429 243 11.2 1.24 50,0 | 1.78 5.72

7 70 4.5 6.20 29.0 2.16 46.0 2,72 12.0 1.39 51.0 | 1.88 4,87

3 6,86 31.9 2.16 50.7 2,72 13.2 1.39 36.7 | 1.90 5.38

6 8.15 37.6 215 59.6 27 15.5 1.38 684 | 1.94 6.39

7 942 43.0 2.14 68.2 2.69 17.8 1.37 g0.1 | 1.99 7.39

8 10.7 48.2 213 76.4 2,68 20.0 1.37 919 | 2.02 8.37

1.5 75 5 7.39 39.5 231 62.6 291 16.4 1.49 69.6 | 2.02 5.80
6 8.78 46.6 2.30 73.9 290 19.3 1.48 839 | 2.06 6.89

7 10.1 53.3 2.29 84.6 2.89 22.1 1.48 983 | 2.10 71.96

8 11.5 59.8 228 94.6 287 248 1.47 113 | 2.15 0.02

9 12.8 66.1 227 105 2.86 27.5 1.46 127 | 2.18 10.1
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[Ipogomsenne Taom. 113

1 2 3 4 5 5 7 8 9 10 11 | 12 13
80 | 55 8.63 527 | 247 | 836 311 21.8 159 | 932 | 2.17 | 6.78

3 9.38 570 | 247 | 904 3.11 23.5 158 | 102 |2.19| 736

7 108 653 | 2.45 104 3.09 27.0 158 | 119 | 223 | 851

g 12.3 734 | 234 116 3.08 30.3 157 | 137 | 227 | 965

9 90 5 10.6 821 | 2.78 130 3.50 34.0 179 | 145 | 243 | 833
7 12.3 943 | 277 150 3.49 38.9 178 | 169 | 247 | 964

8 13.9 106 | 2.76 168 3.48 43.8 177 | 194 | 251 | 109

9 15.6 118 | 2.75 126 3.46 48.6 177 | 219 | 255 | 122

10 100 | 65 12.8 122 | 3.09 193 3.88 50.7 199 | 214 | 268 | 10.1
7 13.8 131 | 3.08 207 3.88 54,2 198 | 231 |271| 108

g 15.6 147 | 3.07 233 3.87 60.9 198 | 265 | 275 | 122

10 19.2 179 | 3.05 284 3.84 74.1 196 | 333 | 283 151

12 228 209 | 3.03 331 3.81 86.9 195 | 402 |291| 179

14 263 237 | 3.00 375 3.78 99.3 194 | 472 | 299 | 206

16 297 264 | 2098 416 3.74 112.0 194 | 542 | 306 | 233

11 110 7 15.2 176 | 3.40 279 429 72.7 219 | 308 |296]| 119
g 17.2 198 | 339 315 428 81.8 218 | 353 | 300 135

12.5 125 g 19.7 204 | 337 467 487 122 249 | 516 | 336 155
9 22.0 327 | 3.86 520 4.86 135 248 | 582 | 340 173

10 243 360 | 3.85 571 4.84 149 247 | 649 | 345 191

12 28.9 422 | 382 670 4.82 174 246 | 782 | 353 227

14 334 482 | 3.80 764 478 200 245 | 916 | 3.61| 262

16 37.8 539 | 3.78 853 475 224 244 | 1051 | 3.68 | 296

14 140 9 24.7 466 | 434 739 5.47 192 279 | 818 |3.78 | 194
10 273 512 | 433 814 5.46 211 278 | 911 |38 | 215

12 325 602 | 431 957 5.43 248 276 | 1097 | 390 | 255
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Oxoruann:s taor [13

1 2 3 - 5 6 7 8 9 10 11 12 13
16 160 10 314 774 4.96 1229 6,25 319 3.19 1356 | 4.30 247
11 344 844 495 1341 6.24 348 3.18 1494 | 4.35 27.0
12 374 913 4.94 1450 6.23 376 3.17 1633 | 4.39 294
14 433 1046 492 1662 6.20 431 3.16 1911 | 4.47 34.0
16 491 1175 489 1866 6,17 485 3.14 2191 | 4.55 38.5
18 54.8 1299 4 87 2061 6,13 537 3.13 2472 | 4.63 43.0
20 60.4 1419 485 2248 6.10 589 3.12 2756 | 470 47.4
18 180 11 388 1216 5.60 1933 7.06 500 3.59 2128 | 4.85 30.5
12 422 1317 3,99 2093 7.04 540 3.58 2324 | 489 33.1
20 200 12 47.1 1823 6,22 2896 7.84 749 3.99 3182 | 5.37 37.0
13 50.9 1961 6.21 3116 7,83 805 398 3452 | 5.42 39.9
14 54.6 2097 6.20 3333 781 861 3.97 3722 | 5.46 428
16 62.0 2363 6.17 3755 1,78 970 396 4264 | 5.54 48.7
20 76.5 2871 6.12 4560 1,72 1182 393 5355 | 5.70 60.1
23 943 3466 6.06 53494 7.63 1438 3.91 6733 | 5.89 74.0
30 111.5 4020 6.00 6351 7,35 1688 3.89 8130 | 6.07 87.6
22 220 14 60.4 2814 6.83 4470 8.60 1159 438 4941 | 5.93 474
16 68.6 3175 6.81 3045 8.58 1306 4.36 5661 | 6.02 338
25 250 16 78.4 4717 1,76 7492 9.78 1942 4.98 8286 | 6.75 61.5
18 87.7 5247 1.73 8337 9.75 2158 4.96 9342 | 6.83 68.9
20 97.0 3765 1.71 9160 9.72 2370 494 10401 | 6.91 76.1
22 106.1 6270 7.69 9961 9.69 2579 493 11464 | 7.00 83.3
23 119.7 7006 7,65 11125 9.64 2887 491 13064 | 7.11 94.0
28 133.1 7717 7.61 12244 9.59 3190 489 14674 | 7.23 | 1045
30 142.0 8177 7,59 12965 9.56 3389 4.89 14753 | 731 | 1114
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TR Y
'-..I‘ ) Xa
\ “ -_-]I ¥ Vroaku wepaerotokme (mo [OCT 8510 - 72)
-._' ._,-L"'_F
\‘1 ) | ObozHaYeHHA:
I"".lf 1
% ! B — mupuHa Oonpmmef noIkH:
. s "FI a b — mHpHHA MEeHBIIEH MOIKH;
X 2R X d — TOMIIHHA OTKH;
- ___f'—lh‘ I J — MOMEHT HHEPILIHH;
|f;‘_~fi r o i — pagHyC HHEPLHH:
Xy 0 ;f ; Xy Xg Vo — PACCTOAHHE OT USHTPA TAASCTH 0 HAPVAHEBIX IPaHeH MOTOK.
i b I“\I'-. =
yly
Taomuna [1.4
Homep Pazueprr, v | [lmomazns | J,, Iy, .f+ Iy, | Jymin| umin | Y01 | J X1 J vy | Yo | Ya Macca
— COMEHHR | oM CM | CM CM o oM I:I:I-;'I; ea’ I L e .
A4, em u, iga
B b d
1 2 3 4 3 6 7 8 9 10 11 12 13 14 15 | 16 17
253516 | 25 | 16 | 3 1,16 070 {078 022 (044 | 0,13 034 (0392 | 156 | 043 |042|086| 091
3,272 321 20 | 3 1.49 152 |101| 046 (055 028 043 (0382 | 326 | 082 |049|1.08| 1,17
4 1,94 193 11.00] 057 [054] 035 043 | 0374 | 438 | 112 |0533]1.12] 1,52
4/2.5 40 | 23 | 3 1,89 306 127 093 (070 056 024 0385 | 637 | 158 |039|132] 148
4 247 393 126 118 [069| 071 0354 | 0381 | 853 | 215 |063|137| 194
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[Ipogomzenne Taon. [1.4

1 2 3 4 3 6 7 8 9 10 11 12 13 14 15 | 16 17
4528 | 45 | 28 | 3 2,14 441 (143 132 |0,79| 0.79 0.61 | 0382 | 902 | 220 |064|147| 1.68
4 2,80 568 142 169 |078| 102 060 | 0379 | 121 | 298 |068|151| 220

5/32 50 | 32 | 3 242 6,17 |1.60| 199 091 1.18 0.70 | 0403 | 124 | 326 |0.72|1.60| 1.90
4 3,17 798 159 256 |090| 1,52 0.69 | 0401 | 166 | 442 |076]165]| 249

36/36 | 36 | 36 [3.5 3.16 10,1 | 1.79| 330 | 1.02] 1.95 0.79 | 0407 | 203 | 543 (082|180 248
4 3,58 11.4 | 1.78( 3.70 | 1.02| 2.19 0.78 | 0406 | 232 | 625 |084|1.82] 281

3 4.41 138 | 1.77[ 448 | 1.01| 2.66 0,78 | 0404 | 292 | 791 |088|186]| 346

6.3/4 63 | 40 | 4 4.04 16,3 |2.01| 5.16 | 1.13| 3.07 0.87 | 0397 | 330 | 851 |091|203]| 3.17
3 498 199 |2.00( 6.26 | 1.12| 3,73 0.86 | 039 | 414 | 108 |095|2.08| 391

6 5,90 233 |1.99| 728 | 1.11| 4.36 0.86 | 0,393 | 499 | 131 (099|212 | 4.63

8 7,68 206 |1.96| 915 | 1.09| 558 085 | 0386 | 669 | 179 |1.07|220]| 6,03

7/4.5 70 | 45 |45 5,07 253|223 825 | 1.28 | 4.88 098 | 0407 | 51.0 | 1536 |1.03]225] 398
3 5,59 278 |223| 905 [1.27| 534 | 098 | 0406 | 56.7 | 152 |105]|228| 439

1.3/5 75 | 30 | 5 6.11 348 239 125 143 7.24 1.09 | 0436 | 69.7 | 208 [1.17| 239 4,79
6 7,25 409 (238 146 | 142| 848 1.08 | 0435 | 839 | 252 |121|244| 5.69

8 947 524 |235| 185 |140| 109 1.07 | 0430 | 112 | 342 [129]252]| 743

8/3 80 | 30 | 5 6.36 416 (256 12,7 | 141 | 7.58 1.09 | 0387 | 846 | 208 [1.13| 260 499
6 7,35 490 [255] 1486 | 140| 888 1.08 | 0386 | 102 | 252 [1.17]265]| 592

9/5.6 90 | 56 |3.5 7.86 653 | 288 19.7 | 1.58| 11.8 1.22 | 0384 | 132 | 322 |1.26|292| 6.17
6 £.54 7006 | 288 21.2 | 158 | 127 1.22 | 0384 | 145 | 352 [1.28|295| 6.70

8 11,18 909 285 271 |1.56| 16.3 1.21 | 0380 | 194 | 478 |136|3.04| 877

10/6.3 | 100 | 63 | 6 9,59 98.3 |3.20| 306 | 1,79 182 1.38 | 0,393 198 | 499 |1.42(323| 7.53
7 11.1 113 |[3.19| 350 | 1,78 | 20.8 1.37 | 0392 | 232 | 587 [146|3.28| 8,70

8 12.6 127 |3.18 392 | 1.77| 234 1.36 | 0391 | 266 | 676 [1.50)3.32| 9,78

10 15,5 154 |3.15]| 47.1 | 1.75| 283 135 | 0387 | 333 | 858 [158|340)| 121
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Oxorgagse taon. 114

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 | 16 17

11/7 110 | 70 [6.5 11.4 142 |3.53| 456 | 2.00| 26,9 1.3 | 0402 | 286 | 743 |1,58|3.55| 8,98
12.3 152 3,52 48,7 | 199 | 288 1.33 | 0,402 | 309 | 803 |1.60|3.57| 9.64
13,9 172 1351 546 | 198 | 323 1.2 | 0400 | 353 | 923 |164]|361| 109

14.1 227 1401 737|229 434 1.76 | 0.407 | 4532 119 |1.80| 401 11.0
16.0 256 |4.00| 83.0 | 228 | 488 1.75 | 0.406 | 518 137 | 1,841 405 125
10 19.7 312 | 398 100 | 226 593 1.74 | 0404 | 649 173 11921414 155
12 234 365 |3.95] 117 | 224 695 1.72 | 0,400 | 781 210 |2.00 (422 183

12,5/8 | 125 | 80

14/9 140 | 90 | 8 18.0 364 |449] 120 | 258 703 1.98 | 0411 | 727 204 1203449 14.1
10 22,2 444 (447 146 |2.56| 855 1.96 | 0,409 | 911 245 212458 175

16/10 | 160 | 100 | 9 229 606 |5.15| 186 |2.85| 110 220 | 0391 | 122 300 1223(5.19] 18.0
10 253 667 |5.13| 204 | 284 121 2,19 | 0390 | 1359 | 335 |228(5.23| 198
12 30.0 784 |5.11| 239 | 282 | 142 2,18 | 0388 | 1634 | 405 |236(5.32] 236
14 34.7 897 [5.08| 272 |280| 162 2,16 | 0385 | 1910 | 477 |243([540) 273

18/11 | 180 | 110 | 10 28.3 952 | 580 276 |3.12| 163 242 | 0375 | 1933 | 444 | 244 (588 222
12 33.7 1123 | 577 324 |3.10| 194 2,40 | 0374 | 2324 | 537 (252|597 264

20/12.,5 | 200 | 125 | 11 34.9 1449 | 6.45| 446 |3.58 | 264 275 (0392 | 2920 | 718 (279|650 274
12 37.9 1568 | 6.43 | 482 |3.,57| 285 274 | 0392 | 3189 | 786 |2.83(6.54| 297
14 439 1801 | 6,41 | 551 |3.34| 327 273 [ 0390 | 3726 | 922 |291|6.62| 344
16 49.8 2026 [6.38 | 617 (3,52 367 2,72 | 0388 | 4264 | 1061 [299(6.71| 39.1

25/16 | 250 | 160 | 12 48.3 3147 [ 8.07 | 1032 | 4.62| 604 3.54 | 0410 | 6212 | 1634 |353(797) 379
16 63.6 4091 | 8.02| 1333 | 458 | 781 3.50 | 0408 | 8308 | 2200 | 3,69(8.14| 499
18 71.1 4545 | 7.99| 1475 | 456 | 896 349 | 0407 | 9358 | 2487 |3,77(8.23| 558
2 78.3 4987 | 7.97| 1613 | 453 | 949 348 | 0405 | 10410 | 2776 |3.85[8.31 | 61.7
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[Tpunoxenue b

Cxombl marmba crapxxell npu paznuynex cnocobax sakpenneHMs

a) 6) ! n) 1
Cxamnt v B2 J z
SAKPENNeHNA H
KOHUOR '
cTepxHed N
[
F
T E
Koadpdpmumenr| Craneuste [p=1,0|p=0,7 |l — 3ABUCHT
m KOHCTPYKLHM OT CTENEHM
=1, =0, NOABHUNXHOCTH
nnpamm:l‘: B O(p=08 onope

[Ipunoxenue B

Koadduumnenrsi nias pacuera no ¢popmyJie Scunckoro-Termaiiepa

Marepuain a, MIla b, MIla A0 Anp
Crans C345 264 0,70 60 105
Crans C255 310 1,14 61 100
Crans C245 328 1,15 60 96
Crans C235 295 1,00 60 102
Crans C275 345 1,10 63 91
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ITpunoxenue I

Tu6- KoadduipdeHTR! (p OMa SrMeMeHTOoB M3 CTaNM ¢ pac4eTHbIM conpoTrerneHreM Ry,
S IMI Ia (kre/cm?)
A 200 240 280 320 Je0 400 440 480 520 B&l &00 &40
(2050) | (2450) (2850) [ (3250) | (3650) | (4100) | (4500) | (4900) | (5300) | (5700) | (6100) | (&550)

10 98h o7 955 954 953 9h2 951 Qa0 e 978 ovs QFF
20 Qa7 De2 Q59 Q55 Q52 049 D45 943 041 938 93 Q54
a0 939 931 024 917 o911 905 900 595 891 587 B8B83 579
41 Q0 894 o83 873 863 a54 G465 oa9 a32 825 820 514
50 869 852 836 822 809 7O6 7E5 775 T4 746 729 712
60 o2 ans ] 7 E6 J49 721 a96 62 aa0 628 05 588
al a2 754 724 &87 e54 623 595 5&8 542 518 494 470
g0 7o 686 641 B2 566 532 501 471 442 414 386 359
Q0 BEs 612 &5 22 483 447 413 280 349 32 305 287
100 599 542 493 445 408 S69 255 209 286 267 250 235
110 537 475 427 a8l JaB 206 280 255 239 223 209 197
120 479 419 SE6 321 287 2e0 237 219 203 190 175 167
130 425 Sed =213 276 247 223 204 189 175 163 153 145
140 a8 315 272 240 215 195 175 164 153 143 134 126
150 228 276 239 211 159 171 157 145 154 126 118 111
160 290 244 212 187 167 152 129 129 120 112 105 099
170 259 215 189 1&7 150 136 125 115 107 100 094 0eg
180 293 196 170 150 135 123 112 104 09y 091 ng5 08l
150 210 177 154 136 122 111 102 094 085 082 0y 073
200 191 161 140 124 111 101 093 &6 a0 075 071 Q&7
210 174 147 128 113 102 093 085 0y 074 Neg [1]53s] 02
220 1a0 135 118 104 094 056 077 073 0es Ded 0&n 07

[Tpumeuanue: 3nauenus B Tadauie yBennueHsl B 1000 pa3

125




[Tpunoxenue /]

Tabnuua B.5 - HopMaTuBHLIe U pacyeTHLIE CONPOTUBIEHUA NPU PACTSXKEHWUM, CHATUU U u3rnbe ¢acoHHOro npokata

Cranb TonwmwHa npokara®, Mm HopmatueHoe PacyeTtHoe conporneneHne™™*
conpoTueneHue™* npokarta, npokarta, H/mmz
H/mm2
Fon Bm & A

C245 Or 40 po 20  ekmou 245 370 240/235 360/350
" 20 " 40 " 235 370 230/225 360/350
C255 Or 40 po 10  BKnoY 255 380 250/245 370/360
" 10 " 20 " 245 370 240/235 360/350
" 20 " 40 " 235 370 230/225 360/350
C345 Or 40 po 10  BKnoY 345 480 340/330 470/460
" 10 " 20 " 325 470 320/310 460/450
" 20 " 40 " 305 460 300/290 450/440
C345K Or 40 po 10  BKnOY 345 470 340/330 460/450
C355 Or 80 po 16 BKNOY 355 470 350/340 460/450
" 16 " 40 " 345 470 340/330 460/450
C355-1 Or 8,0 po 16 BKnOY 355 470 350/340 460/450
" 16 " 40 " 345 470 340/330 460/450
C390 Or 8,0 po 10  BKknOY 390 520 380/370 505/495
" 10 " 20 " 380 500 370/360 480/475
" 20 " 40 " 370 490 360/350 480/470
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