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BBEAEHHUE

Jna CTVICHTOB CTPOUTCIBHBIX CNCHUAIBHOCTCH CTPOUTCITBHAA MCXAHHRA
SIBTICTCSH OIHOH M3 Oa30BbIN AMCUMNJKMH. 331444 CTPOUTCALHOM MCXAHMKH 3a-
KTHOUACTCSI B NCPCXOIC OT ODIUNX Pa3acyioB (PU3HKH, TCOPCTHYCCKOH MCXAHHKH,
TCOPHH YIPYTOCTH K HETIOCPE ICTBCHHOMY TIPOCKTHPOBAHHIO COOPYVIKCHHIA,

MHOroo0pa3uc M CIOMHOCTh 34044, CTOSIUN MCPCI CTPOUTCLHOM MC-
XAHUKOH. MPUBOJIAT K HCBOIMOKHOCTH C& H3VUCHH B PAMKAX OJHOIO Kypca u
BBI3BIBAKOT JCNICHUC €TI0 HA P CBAMHHBIX MEAKIY COOOH IUCIUNMIHH. COMPO-
TUBACHUC MATCPHAIOB, MPHKIAIHAS TCOPHSI VOPYFOCTH W TLIACTHUHOCTH,
CTPOWTCIIbHAS MCXAHHUKA CAMONETA, CTPOUTCIbHAS MCXAHHKA KOPal.1s. CTPou-
TCALHASL MCXAHUKA CTCPIKHCBLIX CUCTCM M Ap. Llcab CTPOMTCIBLHON MCXAHWKH
CTCP’KHCBbBIX CHCTCM. HA3bIBACMOMN OOBIMHO MPOCTO CTPOUTCILHON MCXAHHKOM.
HO YK€ B V3KOM CMBICIE CIIOBI. — BOOPYKHTB OV IVINETO HHKEHEPA 3HAHHAMH.
HCOOXOIUMBIMU /11 MPOCKTHPOBAHHUS COOPYKCHH MPOMBILJICHHOMO W rpa-
JKIAHCKOIO CTPOUTC . IbCTBA.

OdecneucHAE TPOTMHOCTH H HAIEKHOCTH COOPVRKCHAM B COUCTAHUH C BbI-
COKO# IKOHOMHUUHOCTBIO BO3MOYKHbI TO.IbKO NMPH BLICOKOH KBANH(HKALUH HH-
JKCHCPA W OBJIAJCHAH MM COBPCMCHHBIMH MCTOJAMH CTPOWTCIbHON MCXAHHKH.
MO.TVMHBIOHMH O0IBIIOC PASBHTHE 3d MOCICAHHE TOIBI B CBAH ¢ BHEAPSCHUCM
B MPAKTUKY MPOCKTHPOBAHUS 3ACKTPOHHbBIN BbIHHCANTCILHBIN MALLUKH,

YMCHUC PCIUATL 3ATaMH CTPOMTCIbHONH MCXAHHKM — 3TO CCTb VMCHHC
NMPOCKTHPOBATh COOPY KCHHA, YMCHUC OLUCHUBATb UX MPOYHOCTb H HAICKHOCTD.

B nporpaMMc Kypca CTPOHTCIbHOH MCXAHHKH YKA3AHO, YTO HC BCC BO-
MPOCHl, BKIKOUCHHBIC B HCE. SIBISIOTCH B PABHOH MCPC HCOONOIMMBIMH 7SI
PA3INYHBbIX CTPOMTCIIbHBIX CNICUMATLHOCTCH, H KO.ITMUYCCTBA YACOB, OTBOIMMOIO
VUCOHBIMH TUTAHAMH. HCIOCTATOYHO JJI51 H3I0MCHHA MATCPHAIA B INOJIHOM
obbéyme. Tlorromy kadcapamM JaHO NPaBo MPH COCTABICHHH PAboUMX mpo-
rpaMy Kypca onpcIcasTh rIyOHHY NMpopaboTKH TCX WIH HHBIX TCM M Pa3acios
¢ YuETOM KOJIMYCCTBA HACOB H CNCUH(PMKN JAHHOH CNCLNATbHOCTH.

OBUHIHE METOAHYECKHE YKAZAHHS

K m3yvaeHHIO CTPOWUTEIBHOU MEXAHHKH CICIVET NPHCTVIATH HOCIE YC-
BOCHHSA TH(M)EpCHIMA TBHOTO W HHTCTPATBHOTO HCYHCICHHWIL. OCHOB MATPHY-
HOH AareOphl. TeOpeTHYECKOH MEXAHMKM M CONPOTHBICHHA MarepHATIoB. M3
K¥PCd CONMPOTHBICHHA MATCPHAIOB CTVACHTY H3BCCTHHI OOIMHE MO IQXKCHHA
OUCHKM MPOYHOCTH. JKECTROCTH H YCTOHYHMBOCTH MPHMEHUTEIBHO K MPOCTHIM
CHCTeMAaM (QaiKaM. OpPYChAM. CTCPIKHAM). YIOTPEOTACMBIM MACTO KK CAMO-
CTOSITC/IbHBIC COOPYIKCHHSI MM BXOAMIMHM B COCTAB CI0KHBLIX KOHCTPY KUMH.
CTpOMTC/IbHAS MCXAHHKA W3YUACT COOPYIKCHUS, COCTOSMIIMC W3 DOIbIUOIO “IMC-
74 3JCMCHTOB, Ha OCHOBC OOIIUN TMPUHUMMOB pa3padaTbiBACT M COBCPLUCHCT-
BYCT MCTOJbl TOUHOPO U NPUOIMKEHHOTO PACUETA CIOIKHBLIN CHCTCM (Dan0K.
Apok, CpM. paM. NIACTHHOK, 000JI0UCK, MPOCTPAHCTBCHHLIX KOHCTPY KUMIf).



['naBuo# (POPMOH H3YUCHHS KYPCA CTPOMTCILHOW MCXAHHKH SIBIISICTCS
caMOCTOATEIIBHAA padoTa ¢ YUCOHHKAMH H YUCOHBIMH TMOCOOMAMH. YMCHHC
CAMOCTOATENBHO PadOTATH C KHUTOH HEOOXO0IMMO He TOIBKO MPH MOATOTOBKE.
HO U B IIPAKTHYECKON IEATSIBHOCTH HH/KEHEPA.

B METOIMYIECKAX YKAZAHUAN K KOKIOH 320a4€ JAHBI CCBUTKH HA YUCOHVIO
THTEPATYPY, HEOOXOTHMMYIO 111 H3VUEHHS TAHHOH TeMBL.

B kauecTBe OCHOBHOTO peKOMEHIyeTCs yiueOHuUK [8]. [Ipu ero oTCYTCTBHH
MOTYT OBITh HCTIOTb30BAHH YiUeOHUKH [6], [14] ¥ apyrue, mpHBEIEHHBIC B CIIH-
CKe PeKOMCHIOBAHHOH MHTEPaTyphl. B cTpoUTEIFHON MEXaHHKE OO IbIIOE 3HA-
YEHHE UMEST YMEHHUE PELIATh KOHKPETHBIE 3a7a4H. [I03TOMY B JOIOIHEHHE K
VUCOHHKY A1 MPHOOPETCHUA HABHIKOB B PEIICHHH 3371a4 CIICIVET HCIIO.Ib30-
BaTk mocoowa [1]. [7], [11], [12], [14]. [13].

H3y4yeHHE CTPOHMTCILHOH MEXAHHKH CIEAVET HAYHHATL C MPOpPabOTKH
TCOPHH 0 VYCOHUKY, NPUUEM HA MEPBOM ITANE PEKOMEHIYCTCA BHUMATCIBHO
MPOYHTATh M3VYACMBIH pa3aes, 0OpaTHB 0CO00¢ BHHMAHKE HAa OOIMHU IOIX0T
K H3VIAEMOMY BOIPOCY H IPUHIOHWIB PEIIeHHS H30HPASMOTO KIACCA 3aJatL
[Ipm 3TOM CHAYATA He OOA3ATSIBPHO 3ANOMHHAHHE BCEX (DOPMYI U BBIBOIOB.
Koraa 6yaeT ycBoeHa 0OImWAS METOIUKA, CNIeIyeT MPOYUTATE MATSPHAI CHOBA.
COCTABHTD KPATKUH KOHCIIEKT H CIE.1ATh HEOOXOIUMBIEC BBIBOIBL.

I[ocae 3toro caeayeT mepelTH Kk pardopy pelIeHu 33144, HCHOIb3VA pe-
KOMCHIOBAHHBIE MOCOOMA. M JIMIIbL 3aTeM TPHCTYTUTh K CAMOCTOATETBHOMY
PELIECHHIO 32044 U BBIIOTHEHHIO HEOOXOIUMBIX KOHTPOIBHBIX padoT. bes n3y-
YEHHA TCOPUH MPHCTVIIATE K CAMOCTOATCIPHOMY PEIICHHIO 3AJa4 HeBO3ZMOK-
HO, TAK KAK TOIBKO 3HAHHE TCOPHH MO3BOLICT PewAars MOOBIE 3aJa4H BO BCEM
HX MHOTQOOPA3HH,

B ciy4ae, KOraa CTYCHT HMEET BO3MOKHOCTD PETVILIPHO MOCEMATh JICK-
[HH, TO 3TO HE OCBOOOIKIACT €r0 OT CAMOCTOATEIBHOH pa0OTHI ¢ YUCOHUKOM H
NOCOOHAMH, TAK KAK, BO-IICPBBIX, TCKIUH YUTAOTCA TOIBKO MO OCHOBHBIM Pa3-
JeMMaM, 4, BO-BTOPBIX, MOCEIICHHE JICKIHH TA€T BO3MOKHOCTD MOIVYHTD JIUIIb
o01IEe 3HAKOMCTBO C KypcoM. I'TyOoKoe YCBOSHHE THOOOTO MpeaMETa JOCTHTA-
€TCA TOMBKO B MIPOLIECCE CAMOCTOATENbHOM PAOOTHL



Pazaenl

Tema 1. OCHOBHbBIE NIOHATHA

OCHOBHBIE JIICMCHTBI TUIOCKHN COOPYKCHUI: CTEPAHH W ILTACTHHKH.
CmepoicHes HASBIBAFOT 3IEMEHT. ¥ KOTOPOTO Pa3MEPH MOTESPEUMHOTO CCUCHIA
MATHI [I0 CPABHEHHEO C ANMHOMN. [faacmunkod HASBIBAIOT 3IEMEHT, OTPAHICH-
HBIM OBYMA IDIOCKOCTAMHE, OJFH PASMEP (TONMIKHA) KOTOPOTO MAI IO CPABHE-
HHEO C IBYMA APYTHMH. (J60.704Ke — KOHCTPYKUMA. OTPAHUSCHHAS IBYMA KPH-
BOJIMHEWHBIMY TIOBEPXHOCTAMM, PACCTOAHUE MEAIY KOTOPBIMH MAJO IO CPAaB-
HCHHUIO C APYTHMH pa3MepaMu. JpyTHMH CIOBAMH. 000JOUKA — 3TO MCKPHB-
JCHHAA TLTACTHHKA.

[Ton wudearvmoryv wtapruporsr OYIEM MOHUMATH V3I0BOC COCIUHCHHE
CTEPKHEH, B KOTOPOM HE BOBHUKACT CH.I TPCHHA, H YCILTHA HAa CTCPIKHHU MEpe-
JAIOTCS CTPOTO YEPe3 IEHTP MIAPHHPA.

Pacyémmotr cxesoll HA3BIBAT HACATU3HPOBAHHYIO, VIPOIIEHHYI0 CXEMY
JCUCTBUTCTLHOTO COOPYIKECHHA. HO B KOTOPOM OTPAMKAKOTCA €T0 OCHOBHBIC
CBOUCTBA. CHIEPICHESHIM COOPVHCEHUEM HABBIBACTCH CUCTEMA COCIUHEHHBIN
MEKTY COO0H CTEPKHEH. KOTOpasd HEMOIBWKHO MPUKPEIUICHA K 3€MIE H Mpe-
HABHAYCHA JJIS BOCTIPHATHA 33 JAHHOH HATPV3KY.

CTpoUTEIbHAS MEXaHUKA HCIIOB3YET TE JKE THIIOTE3bl, YT¢ U COMPOTHB-
JCHUE MATSPUANOB; 1) 00 HACAMBHON VOPYIOCTH TENA. 2) O HENMPEPbIBHOCTH
CTPOCHHSI MATCPUHK, 3) 00 W3OTPOMHOCTH MATCPHANA;, 4) 00 OAHOPOIHOCTH MA-
TCpUana, 5) runoTesa bepHynu O MAOCKUX ¢eHCHuUsIX Opyca mpu acdopvauuu;
6) 0 MIOCKOCTHOM 3aKOHC PACIPCACICHHS HOPMAJIbHBIN HATIPSKCHHE B OpvCC:
7) O HC3ABUCHMOCTH ACHCTBMA CHJI NPH MAIbIX AchopMauusix; 8) 0 mponop-
LHOHA.IbHOCTH HANPSKCHUI 1 Acopmauuii (3akoH ['yka).

Jumepamypa:. |4, rn. 1] |5, ro. 1] |7, . 1.

Bonpocs! a5t caMONpPOBEPKH

1. Uro Taxoe pacyérHaa cxema?
2. Kakue rumoTesbl HCIOMb3YIOTCA B KYPCE CTPOHTE IBHOH MEXAHUKH?

Tema 2. KHHEMATHYECKHNA AHAJTA3 COOPY KEHHUIHA

KHHCMATHUCCKHI AHAJIM3 — 3TO MCCICAOBAHHMC PACUCTHONH CXCMbI COOPY-
FKCHUSI (CUCTCMbI), BbIMOIHACMOC 10 HAUANA PACUCTA C LCALIY ONPCACICHUSI
KHHCMATHUCCKOIQ KAUCCTBA CHUCTCMBL  (FCOMCTPHMCCKONH HCH3MCHSICMOCTH,
MIHOBCHHOH H3MCHSICMOCTH MIM I'COMCTPHUCCKON M3MCHSICMOCTH), 4 B C.Iy4ac
FCOMCTPHUCCKON HCH3MCHCMOCTH CUCTCMBL — TAKIKC AJ181 BbIIBJCHUS C¢ CTa-
THUCCKOM ONPCACINMOCTH WK HCOMPCAC.IUMOCTH,



KuHeMaTHUCCKHUIT aHANN3 MO3BO.ICT CBOCBPCMCHHO OOHAPY KHTL CHCTCMBbI,
pacucT KOTOPLIX JTHOQ BOOOUIC HCBOBMMKCH MCTOJAMH MCXAHUKHA ACOPMHPYC-
MBIX TC.T — FCOMCTPHUCCKH W3MCHACMBIC CHCTCMBIL, THOO MOKCT BBITIONTHSITHCH C
MCMOIB30BAHUCM OCOOBIX MOAXOAOB — CUCTCMbI MTHOBCHHO M3MCHSICMBIC. Kponme
TOIO, B PC3¥.ILTATC KMHCMATHUCCKOIO AHAIM3A BBIICHICTCY, KAK WMCHHO TpCa-
CTOMT PACCYHMTBIBATH CUCTCMY — JOCTATOUHO JTH AJ1s1 OMPCACICHUY YCUIHH B CHC-
TCMC OJHHUX TO/BKO VPARHCHUH CTATHKH (B CIyYac CTATHUCCKH ONPCICINMOM
CHCTCMBbI) MM HCOOXOIMMO PACCMATPUBATHL BCC TPU CTOPOHBI 331a4u pacuéra
ACPOPMHUPYCMOH CHCTCMBI — CTATHUCCKYH), TCOMCTPHUCCKYI) W (DH3MUCCKYHO
(ccnmu cucteMa cratuuccku Heonpeacauvast). COOpYKCHHS JTOMKHBI ObITh 2€0-
MEMPULECKY HeUIMeNSIeMbl, T.C. COXPAHITh FCOMCTPHYCCKYHO (JOPMY. 33JaHHY KO
MPH BO3BCACHHH. ['COMCTPHUCCKH HCH3MCHICMBIC COOPYKCHHSI MOIYT MCHSITh
(hopMY TOIBKO B PERVIBTATE AeOPMALIH CTePAKHEII.

Crenetsro €806006i CUCTEMBI HARBIBASTCS HMCTO HE3ABUCHMBIX TEOMET-
PHHECKHX MEPEMCINSHHI. onpeae promux e nonokenne. CteneHs ¢sodboap1 7
OIIPEeICIICTCS IO (NOPMYIIe

W=3D-211-C,. (D

rae D — unc1o auckos, 11 — uyucno npocTeIX mapHupoB; (', — YUCIO ONOPHBIX
crepekueH. Ecu 7 > 0 — cuctema nmoaBuxHa, ¢c1d 7 < 0 — CHCTEMa MOIKET
OBITh HEH3MCHACMOH M HEMOABKHOM ¢ IMIIHUMH CBA3AMH, ¢CiH ' = 0 — cHc-
TEMA MOKET OBITH HCH3MCHACMOM H HEMOABHZKHOH ¢ HEOOXOAMMBIM YHCJIOM
cease. @opmya (1) aBIIeTCA HEOOXOAUMBIM, HO HEIOCTATOYHBIM YCJOBHEM
U JT0.DKHA OBITH TOTO.THEHA AHATH30M T€OMETPHYECCKOH CTPYKTYPBI CUCTEMEI,
[Mpu KHHEMATHYECCKOM AHAM3E COOPYIKECHHH HCIOAB3YETCH P MOHATHH.
IInockaa kunesmamuveckaa yers — MOABWKHOS COCHHEHUC HECKOJTBKHYX
JUCKOB, KOTOPBIC MEPEMEITAIOTCA MAPALIC,ISHO OIHOH MIOCKOCTH.
Kunemamiveckaa napa — KAHEMATHYECKAA IETTh W3 ABYX AUCKOB.
Huswaa xuvesmamudeckaa napa — KHHEMATHYECKAA MAPa. OTHOCUTE IbHOC
ABHKCHUC O000HX THUCKOB KOTOPO# SBIIACTCI HANOOACC CBIA3AHHBIM, A TPACKTO-
PHH BCCX TOUCK — COBCPLUCHHO 0AHOOOPa3HBIMH.
{Izversienooms cuciieser CCThb CTCNICHL CBOGO/],bI hi MCHBIICHHAA HA ?) T.C.

1= W3, 2)
B ocHoBe 06p330BElHK§I TCO.\JIETpI’l"{'eCKH HCHSMCHACMBIX CHCTCM ICHMT

IMAPHUPHBIN TPEYTOIbHUK. COCIUHAA JUCKH TIO MPABUIY TPEYTO.IBHHKA, MOXK-
HO TOIVUUTE CIOKHBIE TCOMETPHUCCKH HEU3MEHICMBIE (DHTYPBL

a) )
Puc. 1. Husmne kaneMaTHYecKHe Tapb:
a — MPOCTOM MIapImp, 6 — TIOTIVI



B reOMETPHYECKH HEH3MEHACMOM CHCTEME KAKIBIH CICIAVEIOINHH V3E1
JO.TZKCH KPCTHTLCS K MPCALLIY ICMY ABY M3 CTCPKHSIMH.

Menoagenno uzversiemuvie cucmeamst (pUuc. 2) UMCIOT MAIVI0 MOIBHIKHOCTh
M HC MPHUIOIHbI B KAUCCTBC COOPVIKCHHUIM,

— MIHOGE HH B H(’H!’Hp
GRUENHNA

N A

Pric. 2. MTHIOBCITITO TI3MCTISICMEIC CHCTCMDI

[Tpu NPOCKTHPOBAHMH COOPYKCHHH CICIVCT NMPHICPKUBATHCSH CIACIYHO-
LUKX NMPABHT:

a) NMPU NMPUKPCNICHHH HOBOrO v3.1a ABYMS CTCPKHAMH OCCBbIC THHHH
CTCPIKHCH HC A0.KHBI PACTIONArATHCH HA OJHOH NMPAMOH. T.C. TPH LIAPHUPA HC
AJO.TKHbI HAXOIHTBCS HA OJIHOH NPIMOH (puc. 2. a):

0) CTCP)KHH. COCIMHAKOLIHC JHCKW. HC JO.KHbI NCPCCCKAThCH B OJHOH
TOUKC (puc. 2. H).

B) ABA AMUCKA MOHO COCIMHMTBH LUAPHUPOM KM CTCPIKHCM, nmpu4uém crep-
JKCHB HE A0DKCH MEPECEKATH IAPHHD (PHC. 2, 6);

I) CTCPJKHH. COCIHHAKOIHE JIUCKH. HC JAOTLKHBI OBITH MAPAUICIBHBIMH
{puc. 2. 2).

[lepeMemeHue MeHOGEHHOCO Yenmpa epatigerta (OJICA) H €TO CKOPOCTh
PABHEI HY THO.

JAumepamypa: [4. . L]: [3. . 1] [7. . 1.

Boupocni s cavonposepru

|. Yro Takoe xmHeMaTHueckui aHama3? Ero mHazHayeHme? OCHOBHBIC
nousATHs ?

2. KakoBbl MPM3HAKU MTHOBCHHO M3MCHACMbIX CUCTCM?

3. Jaiitc onmpcaciacHuc Jucka. Uto MOKCT ObiTh auckoM? Urto Takoc
ANCK <«3CMI» M KAKUMH CBOHCTBAMHU OH HAACTICTCS?



Tevia 3. PACUKT CTATUYECKH ONPEJEJAUMbBIX COOPYKEHHUH

[Tpu pacuéTe COOPYKCHHA HCOOXOANMO OTPSIC TUTh.

1. Pcakuuu MCA¢TY TMCKAMU, B TOM YUCIC U OMOPHBIC PCAKLIMH.

2. BHYTpEHHHE VCHUIHA B THOOOM CEHESHUM KOUKIOTO AUCKY (M3THOAKIIHE
MOMCHTBI, HOPMA.TbHBIC U [MONCPCYHBIC CHIIBI, KPYTALLHC MOMCHTBI).

3. IlomepevHbIe CCUCHUA BCEX JHCKOB.

4. HdcopmMauni BO BCCX TOUKAX COOPYKCHHUS.

[Mo xapakTcpy pacuéta COOPYIKCHH PA3ACEOTC HA CTATHUCCKH OMpC-
ACTUMBIC U CTATHUCCKH HCOMPCACTHMBIC.

Crmamudecky OnpedeiMuiMi. CoopyHce-
HUAMY HASBIBAIOTCS COOPYIKCHHA, B KOTOPBIX /) ‘
BCC BHYTPCHHHC YCHJIHA MOKHO OTPCICIHTH w
Ope TMOMOLOM YPABHEHHH CTaTMkH. OCagku
OIOP, Pa3MCpPbl NOTICPCUHBIX CCUCHHH, (PH3HNC- Wo32-21-4=0
CKMC CBOHWCTBA MATCPHMANIOB, TCMACPATYPHBIC 3o A/ _ AL = (0 A, = Ny =9
BO3ACHCTBHSI B YPABHCHHSI PABHOBCCHSI HC BXO-
JAT W MO3TOMY HA BCAMUMHY BHYTPCHHHUX YCH-
aui He BIWAT. [Ipr OTCYTCTBHH BHCIIHEU

HArPY3KH BHYTPCHHHUC YCH.IUS B CTATHUCCKH OMPCACAHMbIX COOPYHKCHUSIX PaB-
HBI HYJIFO. ECIH 3TOT0 HET. TO CHCTEMY MTHOBEHHO H3MEHACMA (PHUC. 3).

Puc. 3.

MuoroupoJérusie Crarnyecku oupe e 1nmble 0K

Muozonpoaémusie cmamuvecky onpederumeie daaxy (puc. 4. a. ¢) npea-
CTABIAKOT COOOH CUCTEMY MPOCTHIX OANOK. 1 YIOPOIOEHUA PACUYETa MHOTO-
NPOAETHBIC BATKH NMPCACTABIAKOT B BUIC MOITAKHBIX CXCM (puc. 4, 6, 2).

lpucoeounénnotr bauxoll Ha3bIBACTC 0aNKa, KOTOPYIO MOKHO YIANNTh
OC3 HApYLUCHHUS HCH3MCHACMOCTH OCTABLUCHCS 4acTH. [1pucoCcIMHEHHYHO CHC-
TCMY MOKHO PACCUMTbIBATh HC3ABHCHMO OT OCTaBLICHCH YacTH., NpuuéM onop-
HBIC PEAKLIMH MPHCOCTUHEHHOHW DATKH OV VT CIIVKUTh BHCIIHHMH CHJTAMH AT
OCTABIUCHCS!.

HCnONB3VIOTCA TE 5K MPABHIA 3HAKOB, UTO U B COMPOTHBICHHW MATE-
pHa;ios.

3HAK M3rUOAOIICTO MOMCHTA YCTAHABIMBACTCS MO 3HAKY KPHUBW3HLI H30-
FHYTOro Opyca W 3aBACHT OT BbIOPAHHOIO HAMPABJICHHS OCCH BHCLUHCH HCNOI-
BHAKHOM CUCTCMbl KOOP,AMHAT zv. ECIM ocbh v HanpaBuTh B 0OPaTHYH) CTOPOHY,
TO JHAK KPHBUZHBL 4 CICTOBATSIBHO, U MOMCHTA H3MCHUTCS HA OOPATHBIAL
OTHM MPABIIOM 3HAKOB NMOJIb3YHOTCS NPH OMPCACICHUM NCPCMCIUCHHI Opyca
HpH ONPEISICHIH ()OPMBI I30THYTOH OCH. [TpH MOCTPOSCHHH HMFOP HATHOATOMIIX
MOMCHTOB HCHOIB3YCTCS OPYTOC MPABHIO 3HAKOB (IPABHIO0 OTHOCHTCIIBHBIX
JHAKOB), TIPH KOTOPOM 3HAK MOMEHTA HE 3ABHCHT OT HAINPABICHHA BHCIMHHX



HPUCOLSHEHRNE HaTry

Puc. 4

OCCH. DIMpa MOMCHTOB CTPOHWTCSI HA OCH OPYCa, M OPIHHATA MOMCHTA OTKJIA-
JBIBAETCS B CTOPOHY BBIMYKIOCTH YNPYTOW IIMHUH, T.€.. KAK TOBOPAT. 3IKOPA
MOMEHTOB CTPOHTCS HA PACTAHYTOM BOJOKHE. JTOMY MPABH.TY MOKHO JATh H
JPYTO€ TOIKOBAHHE. ECITH CYyMMa MOMEHTOB CHIL, JCHCTBYIOLIUX HA .1€8VIO0
yacmre Opyca, HaéT PaBHOJCHCTBYIOOIMN MOMEHT. HANPABICHHBIN 1O 4WCoGOl
cmipeke. TO OPIMHATA HATHOAKOIIETO MOMEHTA B CEUCHUHN OTK.IAIBIBACTCS BHHUA.
Ec &€ pABHOICHCTBYHOIIUK BHEIIHWUA MOMEHT C7e¢d OT CEUCHHA HAMPABICH
Aponye HacoBOH CTPEIKH. OPIMHATA M3THOAOMICTO MOMCHTA OTKIAIBIBAETCA
BBEPX.

A1 CHIL NeXKAIMX CIPABa OT CEUCHHSA, MMEET MECTO OOpaTHAsS 3aBHCH-
MOCTB. B CIYUAE PABHOJCHUCTBYIOLIETO MOMEHTA. HAMPABICHHOTO IO YACOBOH
CTPEIIKE. — BBEPX, 4 B CIVIAC PABHOJCHCTBYIOLIETO MOMEHTA. HAMPABICHHOTO
IIPOTUB YACOBOH CTPEIKH. — BHH3.

OnpeaeauM MONEpPeYHbIE CHIBI ().

Bo BCex COyUasx MOMEPEUHAs CUIA T
A1 OPAMOTO OPYCa PABHA CYMME TPO- + %
CKUMH HA IIOCKOCTh CCUCHHSI BCEX ' 'g

2

BHCIIHUX CHJL JICKAIIUX IO OJHY CTO-
poHy OT ceuecHHA. OTCIOIA YCTAHABIIH-
BACTCA MPABHJIO BHAKOB IIA IOMCPEU-
HOH CHUBL. ECIMHM CYMMa BHCINHHMX CHIL l
JCKAIEX 10 JIEBYIO CTOPOHY OT Ceue-
HUA  Ja8T  PABHOICHCTBYIOIIYIO, Ha- Puc. 5
NPaBICHHVIC BBEPX, TO IONEpEYHAA
CHJIQ B CCUCHHH CHHTACTCH .??(J.*'t'(l;)f(.'m?i’E.’J't'b]f()'l?_. BHH3 — ()mpm,g.ame.ffbn()z'{. C-I'I]JHBH
BHU3 — 3HAK «ILTHIC», CIIPABA BBCPX — 3HAK «MHUHYC». JTO MPABH.IO HINHCTPH-
PY¥CTCsl CXCMOH, MOKA3AHHOM HA PUC, D,

Mcekay 3mopaMy W3rudaroLMX MOMCHTOB U 3MKPAMH MONCPCUHbIN CHII
CVLUCCTBYCT OMPCACACHHAS 3AKOHOMCPHOCT.
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Puc. 6. Ingdepermpainsiinie 3aBHCHVOCTH

[TonepeuHas cuna () npeacTaB.ieT coO0H MPOU3BOIHYIO OT H3THOAOLIES-
ro MoMeHra M no amee Opyca. JokakeM, 4yTo 3Ta 3aKOHOMEPHOCTh ACHCTBH-
TCIBHO UMCCT MCCTO.

[TycTe Opyc RakpennéH MPOW3BOJBHBIM 0OPA3OM W HATPYIKCH B OOLUCM
CAVUAC PACTPCACACHHON HArpPy3KONW MHTCHCUBHOCTH ¢ = flz) [lpuHstoc Ha-
MPABICHUC AN ¢ OYACM CUHTATH NONOKUTCIbHBIM (PUC. 6).

BoiacnuM w3 Opyca 3ICMCHT AIHHOH ¢ M B MPOM3BCIACHHBIX CCUCHHIIN
npunoKUM MoMcHTBI A 1 A + (JAf, a Taxxke noncpcunbic cunel O W O + d().
Hanpae1eHus 708 3TUX CUIIOBBIX (DAKTOPOB NPUHSATHI NOTOAKUTEIBHBIMH B CO-
OTBETCTBHU C OOVCIIOBICHHBIM BHIIIC IPABUIOM 3HAKOB. B Ipedenax Manoro
OTPERKA dZ HATPY3KY ¢ MOMKHO CUHTATB PACTIPEICTEHHON PABHOMEPHO.

[IprpaBHEUBAEM HYTHO CYMMY IPOSKIHUN BCEX CHII HA BEPTHKAIBHYIO OChb H
CYMMY MOMEHTOB OTHOCHTETIBHO monepedHoi ocu C (puc. 6)

O+qdz—Q—-d0=0:
M+ 0dz+ qdzc—f—;\{ —dM =0.

HpOH'jBO,E[}I VYIPOHICHHA H OT6pElCI)IB‘cUI BCJITMIHHY BRICHICTO TIOPAAKA Md-
J0CTH, TTOJTYTHM

Q) d\
={.

dz dz

Takum oOpa3zom, MONMEPEeYHAA CHIA JCHCTBHTEIIBHO MPEICTABIsIeT coOOoM

NPOH3BOIHYKO OT M3rHOAKOILro MOMEHTA Mo AmiHe Opyca. [IpousBoaHas ke OT
MOTICPEYHON CIUIBI JAET HHTCHCHBHOCTD BHEIWIHEH PACTIPEICIEHHOH HATPY3KH ¢ .

= (.

P



M3 COOTHOLICHWIT MOKHO C/ICT1aTh HCKOTOPBIC OOLIAC BbIBO,IbI O XaPAKTC-
PE OP WTHOAIIUX MOMEHTOB B MONEPEUHBIX CHI LI OPAMOTo Opyca.

Ecmm Opyc HATpYKEH PABHOMEPHO PACTIPEICIEHHOU HATPY3KOH UHTEH-
CHBHOCTH ¢ = const, oueBHIHO, (pyHKUmMA O OyaeT THHEHHOM, a Af — xBadpa-
THHOH.

Ecma Opyc HATPY/KEH COCPEIOTOYCHHBIMU CHUTIAMH WIH MOMEHTAMH. TO B
MPOMEKYTKAX MEKIY TOUKAMH UX MPHIOAKCSHHA HHTCHCHBHOCTE ¢ = 0. Creno-
BATCIBHO, () = const, a A ABI4eTCA TUHCHHOH (DYHKUMCH z. B TOUKAX MPHiO-
JKEHHS COCPENOTOUCHHBIX CHI 3M0PA () MPETEPIICBAET CKAYOK HA BEIUYHHY
BHEWIHEHW CHIBL 4 B 3MOpEe A/ BOSHHKAET COOTBETCTBYIOIIHA U3 IOM (PA3PHIB B
IIPOHM3IBOJIHOM).

Aumepamypa: [4. i 1]; [5. . 1] [7, . 1].

Boupocn: Kis camonponseprn

1. Kax onpeaenfroTca MOMEPEUHBIE CHIIBI H MOMCEHTHI B Pa3pe3HBIX Oal-
Kax?
2. UTO TAKOC «IOATAXKHAS CXCMA» W KAK OHA CTPOUTCH?

Tema 4. VUET MOABUKHONH CTATHUECKOMN HATPY3KH

H3yueHHE NOJBHKHON HATPY3KH HAYHEM C eduHiiuHoco epysa P = 1. xo-
TOPBIH MEIUVICHHO NePEMEMIACTCA IO COOPYIKCHHIO 0e3 IWHAMHYECKOTO BO3-
JEUCTBHA, COXPAHASL CBOE HAIIPABICHHE.

['papur. u200paKAOMUN 3AaKOH H3MEHEHHS KAKOTO-THOO 0IHOTO (PAKTO-
pa (M3rudarIero MOMEHTA. NONePEHHOH CHIIBL. OTMOPHON PEAKIIHU) A1 OJHO-
r0 ONPEACNEHHOTO CCUCHUA B 3ABUCHMOCTH OT MOJIOYKEHMA ¢IUHHYHOIO IPY3d,
KOTOPBIM 0¢3 TOMYKOB H YCKOPCHHH MC/JICHHO ABIDKETCH TO COOPYIKCHHIO,
HA3BIBACTCA TUHIEl 8AHA ITOTO (PaKTOpA.

[ToCTpOMM JTHHHIO BIHAHHA OMOPHOH peakuru R, 0aIKH. H300pakEHHOI
HA PUC. 7, a. 3amuIuem:;

—a<x</+h. My =R,)-P(Ul-x)=0, otrkynaR, =(/—-x)/L.

no3ToMy Ipe x = 0 uMeeM R,y = |. npu x = ! HaxoauMm R, = 0; mpu x = —a omnpe-
JeraeM Ry = (I + @)/l u, Hakonew, npu x =/ + b ompenensem 1, = —b/l. Ctponu
TUHHEO BIHAHMS ONIOPHOM peakuuu R, (puc. 7, 6).

AHATOTHYHBIC BBIMHCICHHA MPOBOIUM A1 JHHUY BIMSHUA OMOPHOH pe-

AKIHH Ay
M =Ryl —Px=0. otkyda R, =x//(puc. 7. g).

[MocTpouyv nAuHHIO BaMsiHMA w3rudaroiero MomcHra Afy B ccucuun 1.
IIycte Tpy3 P = 1 mepemMecTnICA BIEBO OT ceucHHA 1. OTOpOoCHM MBICICHHO
TEBYKO YaCTh DANKH H pacCMOTPHM OCTABIILY KOCS MPaByIo 4acTe: A = Ry(/ — ¢).
T.€. TMHHA BIMAHHA A{; MOXKeT ObITh NMONYYCHA U3 JIUHUH BIMAHHA ONIOPHOH

10



=

b~
[y

-]
L

Iy

—_——— e
_____3‘______

(I+ayl

-bil
0)
(I + b))l
-all | l / \/ | < L 4
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1 R I __=m
2) | Jurius &rmﬂm:'}z R, I : :
|
l Snus gonsnust () | : :
' |
a) |

Junua eaianna A, I
e) | h

Puc. 7

peaxiyu Ry (puc. 7. 8) MyTEM YMHOKEHHS €€ HA BeTHUURY (/ — ¢). Takum odpa-
30M, MBI IOCTPOMIH JTHHHK) BJIMAHHA H3THOAOIIEro MoMeHTa Af; B ceueHuH 1.
Korga rpys £ = 1 nepemMernaeTcs 1o 1eBoi yacT danku (—a £ x < ¢ ).

[ Ipe AmoosKuM TEHEPh, YTO IPY3 NEPEMECTHICA BIPABO OT cevueHud 1, To-
14, PACCMATPHBAS TOJBKO JIECBYK) YACTh OaNKu, wMeeM 44, = Ry c. T.¢. THHUA
BIMAHMA V) MOYKET OBITH NOJIYYCHA W3 JTHHHWH BIHAHHA ONMOPHOH PEAKINM R,
(puc. 7, 6) MyTEM YMHOKEHHA €& Ha BEJMUHHY ¢. TakuM 0Opa3oM. MBI TO-
CTPOWIH JIHHHIQ BIMAHWA H3THOAIOIIETO MOMEHTA B CEYEHHH |, koraa rpys
P =] mepeMeIaeTCs Ha VIACTKe — < x </ + 5.

ITocTpoMM JAWHHMIQ BAMAHHA NOMEpPSuYHOH CHbL () B ceucHun 1. Ilycte
TPV3 HAXOAUTCA CJICBA OT CEUCHHA l. TOraa M3 pacCMOTPSHHA MpaBOil YACTH
HAXOAUM: ()} = Ky, T.C. NUHUS BAMsIHUA (J; CCTh IMHUS BAMSIHUS OMOPHOM pe-
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AKUUHK /X, B3ATAS C MPOTHBONMOIOXKHBIM 3HAKOM. Ecmm rpys P = 1 naxoaurcs
CIIPABA OT CEYEeHMA |, TOTAa H3 PACCMOTPEHHSA NeBOM YacTH moTydaeM: O = I ;.
YTO JSHCTBHTENBHO A1 TIPABOM ACTH OAIKH (pHC. 7, ).

JMIOpPBl  MOKABBIBAKOT M3MEHEHUE BHYTPEHHUX CHIOBBIX (DAKTOPOB MO
JTHHE B 3ABHCHMOCTH OT 3aJAHHOH HArpy3kH. [1o 3mopaM onpene T mono-
KEHUE OIIACHOTO CEYCHM. JIMHUA BIUAHUA ONPEICILIET ONACHOE NOAONCCHHE
HazpysKy I JAHHOTO CEYCHHUA.

JIMHMYW BIMAHHA MHOTOIPOJCTHBIX CTATHMECKH ONPEIEIMMBIX OaJoK
CTPOATCS. HA OCHOBAHHM JIHHHH BIAMAHHA OJHOMPOICTHBIX OANOK C MOMOIIBIO
MO3TAKHOU CXEMBL.

Jumepamypa: [4. tn. 1] [3. o 1]: [7. . 1].

Bonpocel 17151 caMONPOBEPKH

1. TIOHATHC O MMHWSIX BIHSIHHSL.
2. CTaTHMCCKME MCTO NMOCTPOCHUS JIMHUI BAWSIHHUS PCAKUKNA ONOP, NO-
MCPCUHBIX CHI, H3rHOAKLIKUX MOMCHTOB B IMPOCTbIN DaNKax.

Tema 5. 3ATPY3KA JIMHAH BIIHAHHAS

ﬂCﬁC'l'lll‘lC BCPTHRAILHBIX COCPEI0OTOMCHULIX CHLI

[MycTb A7 OAHOMPOICTHOH OANKM NOCTPOCHA JIMHUS BIMSHHS W3rHOAK-
mero MOMCHTA B ccucHuu 1 (puc. 8). Toraa aias onpcacncHus u3rudarmuicro
MOMCHTA B CCUCHHU | OT ACHCTBUS TPEX COCPCTOTOUCHHBIX CHIT HCODXOIUMO
sanucate: Ay = Fyy + Faps + Fas,

B obmcv BHAC BIHIHWC BCPTHKAIBHBIX COCPCAOTOUCHHBIX CHIT MOMKHO
VYCCTh MPH TOMOLIA (DOPMY JIbI

w=YrEv. W
1

e 5 — MOYKET OBITh HIH H3THOAFOIIHM
MOMCHTOM. HIH TIONEPSHHOU CHIION. 1

Fy Fy

WIH OTOPHOH peakuuei. /7 — MHCIO

JEWCTBYFOIIUX COCPEIOTOUCHHBIN CHL.
Hencrsue CiLomnoi nepasno-

MEPII0 PACHPE e IEHHOH HAIPYIKK
[TyvcTe Ha puc. 9 m3obpaxeHa m-

HHS BTHSHHS KaKoro nudo (arropa.
Torza

I
I
L
I
.r'fuh{wr ehwsug MR ’
I

ds, = qudxy,. s, = quyxdx 2)
b Puc. 8

12



d

Vunia 3,12.!}1%;? Ry '11

Ry

Puc. 9

|
' A !
|
I I

Jlunus Ik-m;f.uuﬂ. :\ £

Puc. 10

Ecau ¢, const g, 1O U3
(hopmy bl (2) MoTyHACM

S, = qj‘yxa'x = g/A(h.c).
by

rac Ak, ¢) — mI0WAAL YHACTKA
NMUHUH BIIASHUA, BIOIb KOTOPOTO
PACTIpEICTICHA HATPY 3KA.

Jdeiicreue  cocperoroyucn-
HOI'0 MOMCHTA

3aMEHMM  COCPEIOTOUCH-
HBIH MOMCHT /71 TAPOH CH.I

m  Ia.
TOraa mo (opmyne (1) u cormac-
HO puc. 10 umeem:
S| = Hv — Fn =y - ) =
= Fta(Q —v)la = Falga =m (ga

Jlumepamvpa: [4. o 1]; |3,

ri. 1]: 7. oo 1.

Boupocs L1 camonposepku

l. OnpeaeneHre VCHIMH IO

JUHHAM BIHIHHA OT ACHCTBHA CO-
CPEIOTOUCHHOM CHJIBL.

2. OnpeneneHue VCOHIHH TIO

TUHUAM BIMSHUA OT JCHCTBHA pac-
NPCACACHHOM HArpy 3KH.

-y

3. OnpcacacHue YCWIMH no

JHHUSIM BJAMAHMS OT ACHUCTBHSL COCPCAOTOUCHHOIO MOMCHTA.

Tema 6, JHHHH BTUAHHAA ITPA Y3JI0BOM ,[[EIZICTBI'II/I
HAT'PY3KH. HEBBIT'OAHOE 3ATPYKEHHE TUHUU BIUSHHUA

ITycte TpeOyeTCs MOCTPOUTH JHHHIO BIMAHHA H3THOAMOLIET0 MOMEHTA B
ceucHUM K (puc. 11, @), ccau rpy3 /2 = 1 nepemeiacred no danke 1-2-3-4,
[TyvcTb rpys 2 = 1 asukerest no danke 2-3, Toraa

d—x

R =
: d

R

" =

_ X

o

HO R U K> ACHCTBYIOT Ha Oanky 5—0, Tor1a cornacHo gopmy.ac (1) umecem
A[ I R L.Vl + R:Vg = P V= V

YunTeiBad, uTO Vi H V> —'"HCHA, OIVHUACM
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v={d xhw/d+ xy:/d = vx)

MEKIV ITUMH TONMKAMY MPOBECTH NPAMBIC THHHH,

— YPABHCHHC NMPSAMOH JTWHWH HA YHACTRE 23,

JIMHHS BIHSHHA TOMEPSTHOH CHIBL ()4 B CEYCHMH A TOKAMAHA HA pHC. 11, ¢,

IlpH ACHCTBHH HA COOPVIKEHUEC V3IOBOH HATPYIKHA HAI0 HA OOBMHVIO TH-
HHKQ BIMSIHUSI CHCCTH V'3/1bl H MCIKTY 3TUMH TOUKAMH MPOBCCTH MPSAMBIC JTHHUM.

B 1aabHcHICM noHAI00UTCS CICIY HOLIAS TCOPCMA:

Ecau cucteMa CUa pacno.10/kCHA Ha OPsSMOTHHC HHOM yUacTke (puc. 12),
TO C¢ MOMKHO 3AMCHHTb PABHOICHCTBYFOLLCH. T.C.

,S}c = /"'LV] + ]":_Vg + /"'_11"3 + ...+ /"'E'V,' = 1{V|'].

rAC R — paBHOICHCTBY FOLLASE CU.T F

Aunua eranua Rs 1
! |
1 ' !
! l 1 1
: ' Numia enanua Ry
1
]

%

: i
! P=1 !
[ 1 4
) : \.E\ l R: 0 :
: : : 0 S
1 ' ! ) [}
: ] : b | 1
1 /.K ] X :
E : 4:’ ' :
1 : ! :
' ' [
@ : : i b
: : : t :
- EIIT: -
) : | ' ' v Aunua enirua M
1 i M ) | ' ]
. ' ' : ) '
' ' Vs ednus O
] __:____--.__ 1
8)

Puc. 11
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o
renif—
- — 2
n

1 E _v(l : :
S B LY AT UL, O
: I RUEEM -
/71”1&12 eAUARUS hakmopa S ‘( l } l
. I I's b
. ks VR
Puc. 12 R, R
K-
Puc. 13

[TycTe gana nuHus BAusiHM kakoro-mudo gakropa (puc. 13), Torna Ha
OCHOBAHKMU TCOPCMbI, MPUBCICHHOM BBIIIC, HMCCM

H
Sp =R+ Rypys + Ryyy = Z Ry, (D)
i=1
[Tpe AMO.I0KHM, UTO BCS CH.IBI CIBHHYJIHCH BIIPABO, TOLIA
S +AS, =R+ Ay + By (v, + Av, )+ Ry (vy — Avy). (2)
Borurem w3 BeIpaskeHUA (2) sHaucHHE (haxTopa (1):
Cornacuo puc. 13 umccwm
Av; = Axtga,,
rae i =1, 2, 3. lloactasmas Av; B (popmy.1y (3). moIvyaeMm

Sk ¥
=Ax) R.1g0,. 4)
i=l

[Tpcanoaoxkum, uro va puc. 14 n3o-
OpasxéH rpauk u3McHCHus ;. PaccMor-

PHM TOUKY S .. ECH Ax > (), TO mosty-

;
;
;
;
;
‘ ;
;
; X
]

— YacM, UTO Sy  YMCHBIIACTCH, T.C.
w0l b [Ae0 AS; < 0. Cncposarcensuo, ¢opuyaa (4)
’ aaér
X )
-7 H
2 > Ritgor, <0. (5
Pric. 14 il
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Ecau e Ax < 0. 10 S, Toae ¥yMCHbIIACTCA UK AS; < 0. a n3 dopmybi (4)
Mo.TyHacM

H
> Ritgo, > 0. (6)
i—l
L]
Urolb! ZR;-thL,- MCHSLIA 3HAK, HCOONO,IMMO, YTOObI NPM CABHIKKC MPy-
i
30B MCHATUCH 3HAUCHHS R;. ITO BO3MOKHO, KOTId OJHH W3 IPY30B HAXOIUTCS
B BCPLUWHC JIWHWH BJIHAHHS. JTOT IPY3 HA3BIBAKOT KpurmuuveckyM. 3ajady pe-
LWAKOT MCTOAOM MOMNLITOK, T.C. MOCTCMCHHO BCC FPY3bI CTABST HA BCPLUMHY JIH-
HHUH BIMIHHA
PaccMOTPHM TPCYTOJNBHY K JTHHHIO BIINS-
L ;I: Hust (puc. 15). CuctcMmy rpy30B £ YCTAHOBUM
TaK, YTOOBI OJWH W3 TPY30B OBLT B BEPIUWHE.
Toraa

AF'= Rog + R + Foyp.
[I¥CTh rpyi3BI IEPEMECTIIICH BIOPABO, TO-
rJa HAQ OCHOBAHHH YCIIOBHA (5) 3anuiucM:
Ryestgon — (R, + Ig)tga: < 0, mn
Roetgoy — (X7 = Ra))gos <0,
HIU Ree(tgoy + tgoz) < Zitgos. (7
CoraacHo puc. 15 mmeeM:

Puc. 15

igoy = hla, 1gos = Alb.
[ToacraBum 3TH 3HaucHUs B opMmyJy (7)
Kielhla + hiby <hZib,
OTKY,1a HANXO UM
R < aZF/L (%)

PaccMOTpHM CABHAKKY [PY30B BICBO, TOLAa HA OCHOBAHUM (popMynbl (0)

MO.Ty49aeM
Rchlstga1 + Flfptga] > Rllp tga}v HITH (RJlen + ka)tga] -~ (ZF—R..leH - F}q:)tga}

WK (Ko, 17 (180 + 180:) > X/ Mg,
OKOHHATC.ILHO M3 NOCICAHCIO BbIPAYKCHUSL OMPCICTICM
R + Fypp > ZE(al). (9)
B ofwewm cayuac 3a1aua pewacTes B CICIVOLCM MOPSIKC:
1) no Bccii AauHC / HAXOAT L5, 2) MPOBCPSHOT BIMO.THCHUC HCPABCHCTR
(8) m (9): 3) €CIH ITH HEPABEHCTBA HE BBIMOTHAKOTCA, TO OEPYT 34 7, APYIVIO
CHIY /*,. N OJHOBPCMCHHO MPOBCPAROT. HC MCHACTCH TN X/*.

Jumepamypa: |4t 1] |5, e 1]; [7. . 1].
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Bompocel 114 CAMONPOBCPKH

I. JluHHAK BIMSHUS NPH Y3I0BOH NCPCIAUC HATPY3KH.
2. OnpeacnCcHUC HCEBBIFOIHCHIUCTO  (PACu&THOIO) 3arpyCHHS JIMHKMEH
B.IMSIHHSI COCPCIOTOUCHHOW CHIOH.

Tewa 7. INMTOCKHUE CTATHYECKH OINNIPEAEJIUMBIE ©®EPMbI

Peprot HABBIBACTCA CTEPIKHEBAA CUCTEMA, OCTAKIIAACA TCOMETPHUCCKH
HEH3MEHACMOU TIOCAE VCIIOBHOM 3aMEHBI €€ JECTKUX V3TOB INAPHHPAMH,

B (epvax cTep:RHM COCAMHEHBI B ¥371aX HIH HA OOJITAX, HIH Ha CBapKke,
T.€, JKECTKO. OIHAKO, KAK OKA3BIBAKOT CPABHUTE IbHBIC PACUETHI IPU ACHCTBUH
HA (PEPMY V3I0BOH HATPY3KH YCUTUA B (PEPME C THAPHUPHBIMHE V3JIAMU H JKECT-
KHMH V3JaMH Malo OTIHJaroTca. Hampuyvep, vCumuMa B HACATBHOU (hepMe ¢
mapaupaMu Ha 10% 6onbiie veumii B 00aToBBIN (hepMax. ByvaeM paccvatpu-
BaTh TOIBKO (PEPMBI ¢ HACANBHBIMH IapHUpaMu. B Takux (epmax mpH y370-
BOM ACHCTBMM HAIPY3KH B CTCPKHSX OVI¥T BO3HHKATL TOJBKO CKMMAIOILMC
H.IH PACTS MHBAKOLLHC YCHITHA.

Kraccudpuranus gepm

1. [fo nasuauernuo.

a) (hepMBI POIETHBIX CTPOSHHA MOCTOB, O) KpAHOBHIE ()ePMBI; B) (hepMBI
KAPKACOB MPOMBILLTCHHBIX 3IAHUI: T) (PePMBI DAMECHHOTO THIIA.

2. Ho xapaxkmepy onopHuIX 3aKpenIeHn i

a) 6aTo4HbIe, O) APOUYHBIC, B) KOHCOIBHBIC. T) HEPA3PE3HBIC.

3. Ho ouepmanuo onopHsix HOACOE.

a) (pepMBI ¢ MAPAIUICABHBIMH MOACAMH. ©) (PepMBI ¢ IO.TMIOHATBHBIMH
MOSICAMHU.

4. Ho cucmeme peuwémxu:

a) (hepMBI C TPEYTOILHOH PRINETKOM. O) LUMPCHIENbHBIE ()SPMEL B) (hep-
MBI C PACKOCHOM PeIIETKOM, T) MHOTOPEIIETYATHIE (PEPMEL 1) (pepMbI ¢ poMOU-
YECKOU PeIéTROH.

5. o memoody pacuéma.

a) CTATHYCCKH OMPEACIUMBIC, 0) CTATHYCCKH HEOTIPEACIMMBIE,

Jlo onpeneIeHHd VCHIUMN B CTEPAHAX (PepM HEOOXOIUMO BBIUHCIUTH 00-
mee YHCAO HEH3BCCTHRIN #: n ' | (., e ' — 4nuCI0 CcTepKHEH (hepMbl,
(, — YHCJ0 OMOPHBIX CTEP/KHEH. 1 KKAOro Vi3I (DepMBI COCTABILIOTCA ABA
VPABHEHUSA paBHOBECHA: Xx = 0 H Xy = 0. CACAOBATEILHO, O0IIEE YUCIO VPAB-
HEHUH paBHO 2T, 1a¢ ¥ — umc10 v3710B. TakuMm 0o0pasoM, AA CTATHYCCKH OTPE-
JEIUMOU (PEpMBI HCOOXOTHMO BHIMOTHCHHUE VCIOBUL:

2F=C+Conm W=2Y-C-C,. (h

Gopmyia (1) maér BO3MOKHOCTD NMPOBECTH KHHEMATHYCCKHH AHAIINS.
B cTpyKTYPHOM AHANH3E HAA0 J0KA3ATh. YTO JUCKH (DEPMBI COEIMHEHBI MEKIY
coBoii 1O 3aKOHY KECTKOTO TPEYTOIBHUKA.
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AHAIHTHYECKHE METO1bI pacuéra ¢pepm

Hnsa pacuéra mpocTsiXx (epM MPHMEHIIOTCS PA3IHMHBIE METOIbl Pac-
CMOTPHM KX HA KOHKPETHOM IIpUMEpPE (puc. 16).

Memoo ey IPEIAHUN YIIOR.
Breipe:kem vien 4 (puc. 17) 0 paccMOTpUM €10 paBHOBECHE (pHC. 18):

W =30-2il-C -

—37+29-3-0.
g =2 ¢ C,= Vae14d
- 25-7-3-0.
YAL,— 0, otrvha Iy — 28] _;_ _____ -~

Y- 0, orevna I, - 2F.

A

L

Puc. 16

Ly =5;3C0845° + 2F =0, oTRYVAQ S$43 = —2F7/c0s45°,
3HAK (—) MOKAa3BIBACT, YTO CTEPIKEHb 3—4 C3KAaT, CICA0BATEIBHO, Ha PUC. 17 He-
00X0IHMO H3MEHHTD HANPABIEHUE ¥CUIHA S5, 38TEM COCTABIAEM
Xx = =52+ §53008453° =0, TOorma sp = 54:¢0843° =27

B mampHeHmeM cireqyeT NPUMEHHTE CISIVIOIIHHE MOPSIIOK BBIPE3AHHA ¥ 3-
q0B: y3em 3, v3ead. yien 1.

Ectu B v3me cxogsarcd
TPH CTEP/KHS. H3 KOTOPBIX
JBA HANPABICHBI OJUHAKOBO
H HET HATPYJKH. TO YCHIHE
B OTJCIBHO HANPABICHHOM
CTEPKHE PaBHO HY IIEO
(puc. 18).

[Ipy BBIPE3AHUH ¥37I0B
HeOONOTHMO, UTOOBI YHCIO Ysea4
HCU3BECTHBIX VCHIHU B HEM
HE NPEBHIIAJIO BV X.

Puc. 17 Prc. 18
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Memoo movienmustx mouex
[TpoBeaém ceucHue I-1 u oTOpocHM 1eBYIO YacTh (epybr (puc. 16). A1
OCTABLICHCA YACTH TOUKA 3 OV,ICT MOMCHTHOM

2AL=TF,a-5s,,a=0.Toraa 54~ = I, = 21

Memoo nomozo cenenusi (cnoco6 npoexyuin)
PaccyorpuyM ceuenue [-1. OTOpoCHM IEBVIO 4acTh. a 14 OCTABIICHCA
YACTH COCTABHM YCIOBHC

Yy = —s:Sind3° — F+ 17, =0, oTKV3a 522 = (—F + 17,)/sind 57 = F/sind5°,

JIMHAA BIMSAHUA VCILTHA B CTEP/KHE (PepMBbl MPEeICTABIACT COOOH rpaduk
M3MCHCHHS YCHINSI B PACCMATPHUBACMOM CTCPKHC, KOraa rpvs P = 1 MCIICHHO
JBHGKETCS MO HIGKHEMY HIIH BEPXHEMY MOACY (pepmbl O€3 TOMIKOB H YCKOpPe-
Huil. TOoT mosAC (epMBbL. MO KOTOPOMY IBIKSTCA €IMHHYHBIN TPYy3. HA3BIBACTCA
ZPV306bLY HOSICOM.

PaccyvoTpuM (lepMy. mOKa3aHHYIO Ha pHC. 19. 14 mOCTPOCHHA THHHH
BAHAHHUA ONOPHOH PEaKUUH R, HEOOXOTUMO B3ATh

2N =Ryl — Px=0_1oraa R, = x/I.

AHATOTHYHO 3aMHIIeM

ZA=RJSA-P( x)y=0,0orevaa R, =(! x)/.

A1 NOCTPOCHUA THHHH BIMAHHA VCHIHA S75 B CTEPXKHE 5—7 MpOBEIEM
paspe3 -1 Tlpcanoaoxum, uro rpyvs cnpasa ot ccucHui. B 3rom cavuac pac-
CMOTPHM IEBYEO YaCTh (JCPMBIL:

XM= R 3d+ 5.y =0. mosroMy s-5 = -, 3d/r.

T.C. ;THHHSI BITHIHHA ¥-5 ATA l'IpﬂBOﬁ YACTH CCTh JTHHHI BJTHIHHWY Ra_._ VMHOMXKCH-
Had HA 3d/r u B3aTad co 3HAKOM (—). Ilpeanmomaras, uro rpys I = 1 cnesa ot
ccucHusl -1 1 paccMaTpuBast pABHOBCCHUC MPABOM YACTH (PCPMBI, HAXOIUM

A, =Ry 3d + s-57 =0, 0TV 32 §-5 = —R,3d/r.

Ceuenne I-1 MOKHO HCTIOTB30BATH AT TIOCTPOCHHA JTHHUH BIHAHHS Y CH-
NS S5 ECIM CIMHUYHBIN rPy3 CNpaBa OT CCUCHUS, TO M3 PACCMOTPCHHS JICBOH
qaCTH (PePMBI onpeIeIaeM: XA7, = §ss¢ = 0 H 555 = 0.

Ecmu rpy3 7 = | caeBa 0T ce4eHHA, TO. pACCMATPUBAA NMPABYIO YACTh, MO-
ayuacm XV = Rd + 8550 = 0, TOrAa $56 = —Rplfc.

A 14 TOCTPOCHUA JTHHHM BIMAHUA VCHIHSA S-5 B CTEPKHE 6—7 BBIPSIKEM
v3e1 7 (puc. 19) u paccMOTpUM €10 paBHOBecuE (pHC. 20) MpH ¥CIOBHH, YTO
rPy30BOH NMOSIC — HKHNH:

X = 550080 — s-oCosa =0,
MOITOMY S-5 = 57,
E_V =—N-¢ T+ (.\'“.;', + .\'Tg)Sil’lU. = (]
OTKYAA N-g = 25:5SIN0L T.C. IUHUS BIMSIHHA YCHIIHSL S+ CCTb TMHUSI BIWSIHUSI
YCUINSL S-5. VMHOMKCHHAN HA 2SING U B3STAsl CO 3HAKOM (+), TAK KAK B CTCPK-
HC 6—7 — PaCTIKCHHC,
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Puc. 19

Pacuét mnpeHre.LHbIX epm

Hinpenzeavnoie gheprtnl 0OOPA30BBIBAIOTCA U3 MPOCTHIX (PEPM MYyTEM BBE-
JICHHSI AOMOJIHUTC/IbHBIX CTCIPKHCH, PadOTALMX HA MCCTHYH) HArpy3Ky.
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®cpmbr ¢ npocTol peéTRON OC3  A0MONHM-

TEIBHBIX CTEPKHEN HASBIBAKOT GCHOGH bLWH.
Mnpenrem, npeacTAaBIIOIHE  COOOMH

3ICMEHTBI IPY30BOIO IOACA, HABBIBAKOTCA Zp)V-

308biMH, A TPSIACTABIAIOMIE CODOH 3TEMEHTBI

Puc. 20 APY¥TOTO MOACA — Hecpysoauisy (pHUC. 21).

B mmpeHTepHOH (COCTaBHOI) (hepme Mo-

KeT OBITh TPU THIIA CTCP/KHEH!

1) ocHogHbIe — 3TeMEHTHI OCHOBHOMU (hepMEI (pHC. 21. ¢ — CTepIxHH, 000-
JHAYECHHBIE KAK 0C.);

2) OonoaHumeIbHbte — ATCMEHTH LUIPEHre . padOTAOIIHE TOJBKO HA
MECTHYIO HATPY3KY (puC. 21. ¢ — cTep:HU, 0003HAUCHHBIC KAK O.).

3) c¢r0xcHble — 3ICMEHTHI IMPEHTEI, PA00OTAXLIHEC H Ha MECTHYI0, U HA
TEOOVEQ HATPY3KY (pUC. 21, @ — CTCPXHH. 000 3HAYCHHBIC KAK C. ).

PaccMOTpUM NMOCTPOCHHE NMUHUK BIMAHHA YCWIMH B CTCPIKHAX (hepMBL
noka3aHHOM Ha pHC. 23, IIycTh TpeOVEeTCAd MOCTPOUTH THMHMK) BIIMSAHHA YCH-
A 533 [Iposengém ceuerue [-1. [IpeanomoxuM. uto rpys 2 = 1 cnpasa oT ce-
ycHuA [-I, Toraa u3 pacCMOTPEHUA JIEBOU HACTH MOTYIACM:

Tv=F, —s;c080=0. 55, =), /coso.
Ecom rpy2 P =1 cacsa or ceucHus -1, 1o
Sy =V 45350059 =0, 5, =), /cos@.

TTTnpeHeim

. VIOBBIC
rp\’.%t)HOH N33 l"p_
0c. ’ A

ac.

oC.

,.,L a) A, HI, Herpyvaopoii nosic

OcHoBHag q)op_\M

Puc. 21
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T

Awnua eauannug 1,

1 | TI71
J-J'H HUA GHHARUN S,
.qu-fH”}I GTHARNR 5

8/ sin @

Puc. 23
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Bocnoab3ycucs coucHucwm [-1 m 31 moctpoc-
HUA TAHHW BIMAHWA YCHIHA $3,. [IVCTB rpys cpasa
OT CEHYCHHS

ML= =5, =0, 5, :M.
4h
Ecnu e rpy3 CICBa OT CCHCHH, TO. pacCMaTPH-
BAsI MPABYH YACTb WIMPCHICIILHOH (JCPMBL. MOTYHaACM:
31
LV
JL1s1 MOCTPOCHUS TMHUM BAMSIHUS YCHIIMSL X, Bbl-
pexeM viea 1 (puc. 23. @). Ec rpyvs I = 1 B T0uKE 1,
TO 5, = 1. a e — B TOMKaAx A H1H 5. 1O 5, = 0.
PaccMOTpUM NOCTPOCHWUC JTMHUU BIWSIHHA YCH-
Pre. 24 amd 5. Ecnm rpys P = 1 HaxoauTca B TOUKC .. TO
CCTCCTBCHHO. UTO & = (), a4 CCaIM CAWHUUHBLIN TPy’
HAXOJUTCS B TOUKC 5. TO M3 PACCMOTPCHHS JTHHHH BAMSHMS 5, MMCCM, UTO
s, = 0, a BICIOIB3VA pHC. 23, moavyaeM. uro us; = 0.
[MpeanoI0KMM. 9T0 Tpy3 HAXOIUTCS B TOUke 1. [Iposeasa ceucnme II — 11
(puc. 23. a). v paccmarpusast puc. 24. 3annweM 2V o =s.2—1-//8=0. oTKy1a
HANOIHM 5,5 = //(8h).

W3 paccvoTperma v31a | ompeacmaeM: s, 4 = s)s. M HakoHeW. paccyaTpn-
Bast V3C.1.1, BbIMUCAACM

2x =84t 5cosa 0,
OTKY.1d HAXOANM ¥ = —v1_,/COSU = —v5/Cosa = —//(8hC0osq).
JIMHUM BIWSIHUSL 5, U 5 NOATBCPKIAIOT, UTO 0 NOJHUTCIbHBIC 3ICMCHTDI
ITPCHIC.TsI Pa0OTAKOT TOIbKO HA MCCTHY KO HATPY3KY,

Humepamypa: |4, ra. 1.5, ra 1): |7, ra. 1.

Boupocei st cavionposepru

1. ®©cpubl. OCOOCHHOCTH padOThI 3ACMCHTOB, COCTABIMIOWNN (epiy, Mo
CPABHCHHIO ¢ PaboTOH DaIKH.

2. Kiaccnmkauns ()cpy no 0UCPTAHUEO MOACOB. THIY PCLUCTKA, ¥CIIO-
BHsIM ONTMPAHHS, YPOBHIO C3abl.

3. AHanuTHYCCKUM mCTOa pacuéra (pepy (cnocod BbIPCIaHMs ¥ 3710B.
cNOco0 MOMCHTHOMH TOYKH, CNOCO0 NPOCKUHH, CNOCOO COBMCCTHBIN CCHUCHHH).
OnpcacncHue YCHINH B CTCPKHAX (JCPM B HACTHBIX CAVUAsIX. BbIIBICHHC Hy -
JACBBIX CTCPIKHCH.

4. (OCHOBHbIC NPABH.1A MPOBCPKH VCH.INIH B CTCPIKHIX (JCPM.

5. [locTpoCHHC AMHHHA BAWAHHS YCUIHHA 114 ILIOCKHX DATOUHLIX ()CPM.

6. [loHsTie o paboTe M pacyéTe WNPCHICIbHBIX (JCPM.
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Tewa 8. CTATHYHECKH ONNPEAEAUMDBIE APKH

Tpexuwiapruprasn cucmeyma, B TOM HHCIE MPEXUHAPHUPHAT apKa. €CTh CTa-
THYCCKH ompeIeanMad CucTeMa. OMOPHBIC PEaKIIUA PACKIATLIBACM HA BEPTH-
KATLHVE) COCTABAIOIIVIO H COCTABTAIOIIY 10, HANPABICHHVIO TIO THHHH /14110-
GbIX HLAPHUPOS — PACROP.

Toraa oT JEUCTBUA BEPTURATBHBIX BHCIIHUX CHT HMEEM (pHC. 25, q):

L=, =V H=M2 ],

rac 177, 15 — pecakunn npocToit 6asikn (puc. 25, 6). A7 — MOMCHT NCBBIX WM
MPaBbIX CHI OTHOCUTCILHO TOUKH (.
Msrudaromuii MOMEHT, MONEPEYHVI0 H HOPMAIBHVIO CHIBL B CEUCHUH

X—x TPEUAPHHUPHOH APKH MOMKHO ONMPCACIUTD MO (POPMY,IAM:
M, =M]—-Hy, O.=0)cosp—Hsing=d\{ /ds.

I" -“:‘.; l I ";;

Puc. 25

N, =—0Q¢sing— HcosQ. (1)

B aprax pe3ko YMEHBIIACTCA M3THOAIOMIMH MOMEHT. YTO BHIHO H3 IICp-
BOif (hopmMy TBI cHCTEMBI (1).
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JIHnu Bimsuns 1péXmapunpueix apor
PaccvaTpusad puc. 26 u puc. 27. onpeaernieM:
M =15l-1-x=0.a F; =x/l
M=, -1-(/I-x)=0.a V7, ={U-x)/1,
Moo=V =1-(h=x)|-1f=0.a [I=MZ][.

W3 mepsoit ¢opyyaer cuctemer (1) muveeM. uroM, =M. — Hy,
(puc. 26, 6).

l
vt gonsininsy Ay
l

| | % I |
| 6) T

ll .,-Yi”‘l:uﬂ. gIuaHiA | A | \ .J‘FIHHH_H &TUAHUA (—;‘,)k
COS( |
i | I P :hlg I l
[TTTres—
VIunia endanua H 8) :W |

/ [ | f_g I Junua s Ny
/ : b - ')‘% !

Puc. 26 | Puc. 27

M3 Bropo# (hopMy. 161 CUCTEMBI (1) TIMeeM
O, = 0f cos@, —//sing, (puc. 27, ).

W3 peThel (hoprMy sl CHCTEMBI (1) moTyuaeM
N, =-0Q7sin@Q, — Hcos¢, (puc.27.2).

Jumepamypa: |4, ro 1|5, e 1|7, a1
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Bonpocer 18 CAMOTIPOBCPRH

1. Apku. OCHOBHBIC MOHATHs. KIacCH(pMKALMS APOK MO HAMHUHUKO LUAP-
HHPOB, 34TSKKH, TI0 OUEPTAHUIO OCH.

2. AHATUTHYECKOE ONPEICICHHE BHYTPEHHHX CHIIOBBIX (DAKTOPOB B IO-
MEPEHBIX CCUCHUAX APKH.

3. TlpucMbl MOCTPOCHHS TMHHUH BIMsIHUS OMOPHBIX PCAKUMHA, PpACTIOpa M
BHVTPEHHUX CHJIOBBIX (DAKTOPOB I14 TpExXmapHupHoi apxu. [ToctpoeHue mm-
HH BIHAHUS M3THOAIOMINY MOMESHTOB, TIOTIC PSYHEIX H MPOI0ThHBIX CH.T.

Teva 9. OCHOBHBIE TEOPEMEIL OF YIIPYTUX
JUHEHHO-JEQOPMHPYEMBIX CUCTEMAX

[TpunoxcHUC HArpy3kum K THOOOMY
COOPYXKCHHI) BbI3BIBACT ¢ro Acopma- I
uur0. B pcaabHbIX  cayuasx  Harpyska AE
BO3pACTACT MCAACHHO. [lnaBHOC mpu.o- N—
KCHHC HATPY3KH HABBIBACTCS Cilldmiue- Puc. 28

CIUM.

Ynpveoit cucmereit HA3bIBACTCH TAKAS CUCTCMA, KOTOPAS! NMOCIC VAAJICHHS
HArPY3KH BO3BPALIACTC B HAYAILHOC HCIC(POPMHPOBAHHOC COCTOSIHUC. ./fu-
HERNnO-dehoprmupyerMbimy CHCHEMaMy HAZbIBAKOTC TAKKUC. B KOTOPLIX MNCPC-
MCLICHHMS H ACHOPMALIMA BbIPAZKAIOTCS JTHHCHHbLIMH OAHOPOIHLIMH (DY HKLMSI-
MH BHCIIHUX CHI [ Hampuyep, ana puc. 28 uMeeM

A=, (1

rae ¢ — KO3(PPULUHEHT. 3aBHCAMIMNA OT MATEPUANA, CXEMBI U Pa3Mepa coopy-
KCHHA.

YBenmunM HArpysky /© Ha dfY. 370 BBIZOBET YBETHUCHHE NMCPEMEIICHUS
Ha dA. CocTaBnM BBIPAKEHHE 3JICMCHTAPHOI padoTel (I}, orOpacwiBad mpu
3TOM OECKOHEYHO MANIBIC BEJIHIHHBI BTOPOTO TOPAIKA MATIOCTH:

AW =" — dIVdA = FdA + dI'dA = I'dA. 1o dA = odl”. Toraa dlV = F'odl ' u
i i
W= JandF - aj' Fdl =t )2,
0 0

a ¢ yuérom opmyast (1) nonvuacm meopemy Kuatinepoia

A1 COCPCAOTOUCHHOM HArPY3kn 7 H' = FA/2;

A8 COCPCAOTOUCHHOTO MOMCHTA A [ = A7 /2, rac ¥ — yroa nosopora
MOTIEPEUHOTO CEUCHHS CTEPIKHA.

214 pacnpeIeI€HHOH HArpys3ku g: = ¢5/2, rae S — mowmaap 3Mmopsl ne-
PEMELUEHHUA HA YIACTKE JCUCTBHA YTOH PACpPE e IEHHOU HATPY 3KH.

[Ipu BBMUCTEHHH padOThl MPHUMEHASTCA MPHHLUI HE3ABHCHMOCTH IeHCT-
BHSI CHIL. HANPHMEP, padoTa BHEIIHKUX CH.1, H300PAKEHHBIX HA puC. 29. paBHA
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A, FA, oY) mad,
+—=+ -—
2 2 2 2
Brpazuy  paboTy BHEINHHX CHI
Yyepes BHYTPEHHUE VCHTHA.
[MoacuMrTacM 73NMEMEHTAPHYI pa-
00TV HOPMANBHBIX CHI N (puC. 30):

W=

Puc. 29 A, A/ AT AT
iy, = NAx _ l Aflx _ N dx; 2)
’ 2 2 R 2 KA
padoTy momepeuHbIx CHI {J (puc, 31), nodarad, uro tg ¥ = Avidx =1,
Ay O ) Yy, O . Q%d
i, =L _ L, QBT _Qdv, 0 Ody (3)
< 2 2 2 G 2G4 2031

rI¢ & — nompaBouHbld KOIPPULUHUCHT, YUUTHIBAKUIHNE HCPABHOMCPHOC Pacmpe-
JIeICHUE KACATEIBHBIN HANPSKCHUN T MO MONEPEYHOMY CeueHHIO. M HAaKOHEw.
MOACYUTACM IMEMEHTAPHYIO PalOTY M3THOAFOIIMX MOMEHTOB A (puc. 32);

/] /
-1 A= /] v
. I A -l /] \

N | N j / O é AD
.I / 7
! /] /|
-! / + /

A " - ' @ '

ddx | A:‘ : / dx 7Ty / dx )i,
|
Puc. 30 Puc. 31 Puc. 32

MAY M Mdc M dx
dQ,, = =— = : 4
T TH T om ®
CymMupyst TPU Pe3y.abTata (2 — 4), MOIVUAM 3HAUCHHC 3ICMCHTAPHOH
PadoOThi OT BHY TPCHHHX CHIT;

AW = N dx g (O~ dx N :’l-}“dx. 35)
2I74 264 2FT

®opvyna (5) 3151 CUCTCMBI 6p\-’ChCB NPHMCT BUA

ey O_jdx IRVER.
| _Z Ed ZJ 264 +th 2Bl 6)
3% 1% 96%

Ha ocnoBanmu 3axoHa coxpancHud 3ueprum H° U, rae Y — moTeHm-
ATTBHAA SHEPTHAL.

[ToACYETHI MOKABBIBAKOT. UTO A CHCTEMBI, Pa0OTAIOIECH HA U3rHO. Tep-
BBIA 4JICH (POPMYMBL (6) COCTABIACT OKONO 3%. BTOpOoH — 0K0.10 1%, TpeTHii —
nopagka 96%.
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[ punnun Bo3MOKHLIX HEpemMelentii

PaccMOTpHM CHCTEMY B COCTOAHHMH PABHOBECHA MOI JEUCTBHEM 33TAH-
HBIX CHIL BO3MOMXCHbIMU flepeMeniesiary HABIBAKTCA HHYTOKHO MAJBIC VII-
pyvTHE TMEepEMEIICHHUS, BRI3BBACMbIE KAKHMU-THOO CHIAMH. TEMIIEPATYPOH HITH
NEPEMEMIECHIAME OTOD, KOTOPBIC TI0 CBOEMY XAPAKTEPY NPUHHUMAKOTCI KAK
OCCKOHCTHO MATHIC. KOrma cHCTeMA COBEPINACT BO3ZMOKHBIC TMCPEMEIUCHHA,
BE.TMYHHA W HANPABICHHUE BHCIIHHX H BHYTPSHHHX CH.I, OTBEUAKOLIUX &€ HC-
XOIHOMY COCTOSAHHIO. OCTAFOTCS HEW3MCHHBIMH. A IOATOMY HX padoTta Oyier
oe3 koahpuumenTa 1/2.

Teopexa o esaqumnocniu pabom (smeopesia bemmir)

Beeaém 0003HAUCHHE: A, — NEPEMEIICHAE B HANPABICHHH CHIIBI <71
0T CHIEL «». [loa mepememeHneM Oy IeM MOHUMATE CMEIICHHE H YTOJ IIOBO-
poTa, 4 MO CHIOH — CHIV U MOMEHT. PaccMoTpum ABa cocTosHus (puc. 33),
A KOTOPBIX

W= F1A0 72, W = FaAsL/2,
HIH

AT dx N dv 7 O dy
W = k" :
H ZIIJ 261 4 I 2l 1 2G4
M3 S & ” L Oy
m:Zf +Z =
=T I d J 2G4

[Mpunoxum k GANKC MOCACIOBATCALHO CHAMANA CHIY ), a 3aTCM CHIY Fo
(puc. 33. a), Toraa

= H'?H + H"Ig + H’Eg = F]A”/Z + f“] A]z + f‘gAg:/z (7)
[Tpunoxum 00C CHIbI OAHOBPCMCHHO (puc, 34, H), B 3TOM Clyuac
W= F(An +ARY2 + Fa(An + Ay)/2. (8)

[MpupasHuBas BuipaxcHus (7) u (8), NOAVUHM meopeMy 0 63aUMUGCHIY
pabom (meopeary benmi):

F1 Fl fn
_ CAH _ 1511\ ./_\.QIL _
,5;-.'-- ;E______,___.-—-"" ! 5\\-::% _____ 5 --,’/i
CocTosime Ill a) Ayz ' Ans
Fs F ¥,

-
A'l" A’m e S

Ap+ A YV A+ Ay

Cocrosrue 11

Puc. 33 Pnrc. 34
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«BosMoskHad padoTa BHCIUHUN WM BHYTPCHHUX CUJI NICPBOTC COCTOAHUS
HA COOTBCTCTBYFOLUMX NMCPCMCLUCHHAX BTOPOrQ COCTOSIHHY PABHA BO3MOKHOU
padOTC BHCIUHUAX WK BHYTPCHHUX CH.1 BTOPOrO COCTOSHHUS HA COOTBCTCTBYHO-
IHX NCPCMCILICHHAX NMCPBONO COCTOSHUS», T.C.

Fi\A~= Foloy, wa 5 = Hoy )
Teopema o asaumnocmiu nepexengenuti (meopema Marceevia)
Ha ocHOBaHUM TCOPCMBI O B3AUMHOCTH PAbOT (9) UMCCM £101> = F50+, HO
CC.IM TMPUHSITB, UTO £ = £#5 =1, TOCAa MOJIYYACM 01~ = 937, HJIH B 00LICM BUIC
0; = ;. (10)
«[ICPCMCILCHHC TOUKHN MPUIQKCHHS NCPBONA CAUHUYHON CHnbl N0 ¢ HA-
MPAB.ICHHUK), BbI3BAHHOC BTOPOM CAMHMMHOW CHJIOH, PABHO NMCPCMCILUCHHIO TOY-

KH MPHIOKCHUA BTOPOH €IHHHYHOH CHIIBI IO €€ HANPABICHUIO, BBI3BAHHOMY
NICPBOU € TMHUMHOHN CHIIOH»

Jumepamypa: |4, o 1[5, e 1)1 |7, rne 1.

Bonpoce! .14 CaMOIPOBEPKH

1. Teopeva 0 B3aWMHOCTH paboT (Teopema bertu).
2. TloTeHunampHas 3HepPrus Je()OPMALHH MTOCKUX CHCTEM. BBIPAKEHHAA
ycpes3 padoTy BHYTPCHHHX CHIL

Tema 10. ONPEAEJEHUE NEPEMEIIEHUI. UHTETPAJI MOPA

PaccyvoTtpuy aBa coctosanua (puc. 35). CoCTaBHM BbIpaskeHHE Ppado-
ToI 5. T.€. paboThl CUIBL > = 1 Ha MEPEMEIIEHHH A,
Wy = Falg) = Asy. (D)
CormacHo dopmy.1e (7) nomydaem
”"12 =1 - l["l"“ — )]'i'rf_\g_. (2)
rac

Iy ! ! 2
g g _ e M ‘(hr Z \“(h -, O dx
) - Z]:lj; 2ET '[ 2Ed '['Z" 2G4

Lt | >

M. N O — 310 MOMEHTEI, HOPMAJILHBIE U TO-
CoctosHuc [ ~ ’ g
F= MECPEYHBIE CUITBI OT CYMMAPHOTO JCHCTBUA CHI
F 1 H F 2.

ﬁ,‘ TTTme - ”l M=M+M,N=N+N, 0=+ 0. (D)

A ﬁ3H&1‘IeHHH (4) moicTaBmieM B (DOP}IY'
ay (3). 4 pesyIbTAT H BBEIpAKEHUA And W7 H
Puc. 35 W2; — B (hopMyay (2). B urore moayymy
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! Mlmcfx BN Nade S, O,0adx )
) bV [ S

1 q - 1

a ¢ yu¢ToM pascHCTRA (1) uMcecm

W, =W, = Ay, ZJ‘ M, \fac"h‘ ZJ‘ N, ,\ Zj O é;(fx’ ©)

1 o

r1C YCPTOUKH MOKA3BIBAKOT, YTO 3TH 3HAYCHUS BOIHHUKAKOT OT CTHHUYHBIX CHJI
OopMy Iy (6) MOKHO 3aTIHCATh B 06111,(:.\1 BHAC!

A —ZI U Ilidx Zj \ \,Adr ZJ Oné)hldx* 7

Boipaxcunc (7) — 310 dopvysa 11 ONPCACICHUS MCPCMCLICHHH B KOH-
KPCTHOM CCUCHHH KOHCTPYKUAN WIn ynmezpai Mopa (hopuvia Mopa).

[lpu pacuérc 0anoK W paM VUMTBIBAKOT BIMSIHUC TO.IBKQ H3rHOAIOLUNX
MOMEHTOB A, a BaHUueM N H () IPESHeOPEraroT.

IMpasu.io Bepemarnna

«MHTerpaI mpon3eeIeHHA IBYX (J)VHKIMH, H3 KOTOPBIX OJHA JIHHEHHAA A
APYTAsA — MPOU3BOIPHAAL PABCH IIIOLIAIH MPOU3IBOIBHON (PYHKLUMH, ¥ MHOKEH-
HOM HA OPIMHATY U3 NPSMOYTO.TLHOM (DVHKIHH. JISKAIIEH [0 HEHTPOM TDKe-
CTH IUIOMIATH HPOH3BOIGHOH (PVHKIHI.

Hanpumep, HMEEM IBE 3IEOPBI MO-

MEHTOB My ud{| (pmc. 36), Torma no ,]’l(r
Aar
(opmyie (7) momyyaeM NPH HCTOTh30- Ll

BaHMH TIpaBu1a Bepemaruua: I :

LlcHTp TskeeTH

T e == -

Z IM] Mpde  Aypye s | )
H Fr / i
I I
JamumeM €€ TPH MOJIOKCHUA, BbI- | ! |
TCKAROIKC 13 mpaguna Bepewarnya: ! !
1. OpanHaTa v A0JKHA OBITH B3sTA Puc. 36

M3 MPSIMONMHCHHONW 3mopbl. Ecnu 00c

MOPbI — OPSIMOIHHCHHBIC, TO OpAHHATY

Vi MOKHO OpaTh 13 NH000IH. a b
2. TICpCMHOMACMDBIC  3MHIPBI  HC

AOKHBI HMCTb MJIOMOB. [Ipn Mx Hann-

UMK 3MEOPHI HCOOXOIMMO NCPCMHOMKATH © d

MO ¥Y'ACTKAM. [ I
3. Jna nCpCMHOMCHHst ABYX npsa- | / )

MOTMHCHHBIX 2MOP (puC. 37) MOMKHO /r i"

MCIOTB30BATE (DOPMY.TY Puc. 37
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ET6

(2ac+2bd + ad + cb),

Hpumep. [ycrs qaHa 0aaka, 3arpykCHHAS PABHOMCPHO PacTpCICIEHHOH
Harpy3koi ¢ (puc. 38). Beruucauy npornd 0a.1kH B TOUKC (' NpH ¢C W3rHOHOM
*écTkocTu £/ = consl. [pu pacuéTC YUHUTBIBACM TOILKO BIHSHHC H3rHOAHIAX
MOMCHTOB, NO3TOMY MPUHUMACM HUHTCIPa1 Mopa B BuaC (8):

X
— q
Eh”‘*——f\: #####
a L -Ac al
2 pP= l
i T E 12 1
2 A N v 2
' 34

TTeHrp 13eci ;:
nouviIoma, M Ay 6y

\

E

a2

P
o~
s ¥

m |

¥

I —
AL, A
o= [ gy = Fe (9
' - El
0
gk ¢ — «x
rie M, =1—-21_  if ==
T2 27 T
20 g P 5
_f ) —— . 1; :_/
M3 8 2477 32

BrrumcaeM nepeserneHue A
MPH TIOMOIIH HHTCTPA1a Mopa (9);

Aq =
h {2 2 <
2 Ix gx° |x
(| idxz ! :
El ! 2 2 )2 384K7
Boeruaucaaem nepeMere-

HHE A- NPH MOMOMH HHTETPATA
Mopa (Y). HO ¢ HCTIONIB30BAHHCM

rlpﬂ.BH.1ﬂ. l'leCMHO}KCHPl}I 3m0p
Bepcwarnna:
A hEre 2 gl S
C . - ;
Fi Kf 24 32
_ 5q0°
384E7

Humepamypa: |4, rn 1]; |5, r 1) |7, ro. 1.

BOHDOCLI ATH CAMONIPOBCPKH

1. OnpcncacHuc nepevcuicHui Mmcto 10y Mopa. Mutcrpaa Mopa.
2. Bobriuncacunue unterpana Mopa no gopuynam Bepewaruna, CuMncoxa

H TPANICLHA.
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Tema 11. OIIPEAEJTEHUE NEPEMEIIEHWA CEYEHHUA CTEP)KHA
NJOCKOH CTATUUECKH OHPEZ[EJ]HMOH CTEPKHEBOH
CHUCTEMBI IPH AEHCTBUH BHEIIIHEN HATPY3KU

:"'111-14-'

-

N
- Lt —
b

N
1

]

Fl m

THKECTH . l

=2/3

i

Puc. 39

---*-_----

-\Q'

B
I
e

JAHHYIO TEMY PACCMOTPHM HA KOH-
KPETHBIX PHMEPAX.

Hpumep 1. OnpegemmM mporud
KOHUA KoHcomm (puc. 39). Tloctpomv
IPY3OBYK) 3IIOPY MOMEHTOB H 3IIOPY
H3rHOAKOMIMNX MOMEHTOB OT €JIHHHYHOH
CHIIBL. MMPHJIOKEHHONH HA KOHLE KOHCOIH
(puc. 39), Ucnmoawsysa mpaBu1o Bepenra-
THHA, UMEEM:

Ap=twrYe L gl 2, I
EI £l 2 3 3F]
Hpunep 2. OnpepeTmv TOPH30H-
TANbHOE CMeImEeHHe TOYkU ( paMbl. H30-
OpaxkEHHON Ha puc. 40.
[loctpouM 3moOpsl  H3rEOAFOIIHX

MOMCHTOB OT BHCIUHCH HATPY3KH (M) B

OT CHIBI P = |, IpHUIOKEHHOH B ToUKe (' IO HAMPABICHUIO HCKOMOTO TOPH30H-

TAJIBHOTO cMeleHua (4, ), Toraa

=11 ) 1 1 Fh*
AP = Fhh=h————Thah = — — [—HE}_
K2 212

-
D

L

304

3HAK (—) B OTBET¢ O3HAYACT, YTO TOPH3QHTAILHOEC CMEIICHHE TOUYKU (' U
HATIPABICHHUC CAMHUYMHON CH.Ibl £ = 1 HC COBMAAAOT.

F 2/ Ih
— -
i
I !
=
cl P o1 c
4 e
“

Puc. 40
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Tevneparypusie nepevenienns

[Nepermmem unaterpa Mopa (7) B BHIE:
!

A = [, Aﬁk+2[\ Axk+2f() Av,. (1)

{ 0 0

Gopvmynon Mopa B mpuse-

dx oty dx ACHHOM BHAC MOKHO IONL30BATLCS
y 1A ONpeICICHHA TepeMEIIEHHI

________ :l A\ CHCTCMbL. BbI3ZBAHHLIX ,ClCﬁCTBHCM

Ax, ! Temmeparypel. Ecu BepxHee Bo-

TIOKHO 3ISMEHTA CTEP/KHA HATPETO
HA [, 4 HIDKHEC — HA 73 TPATYCOB
Llenscua. TO. NPUHUMASA TIPAMOTH-
HCHHBIH  3aKOH  PAcOpPCAC.ICHMSI
TEMIIEPATYPHI [0 BBICOTE MOTIEPEH-
HOPO  CCUCHHS, OyACM  HMCTb
(puc. 41) 119 CUMMETPHYHOLO MO-
NCPCUHOIO CCUCHHSI

NN

N

oy — 1)
h

dx.

[Ie o — TeMOEePATY PHBIH KOY)PHULHMEHT THHEHHOTO PACILIHUPSHHUA.
JedopManuu CIBHra B 3ICMEHTS OT ACHCTBHA TCMIICPATYPHI HE BOJHH-
KaHoT.

INoncraeue HaMACHHLIC 3HAUCHH Ax, 1 A, B BbpakcHuUC (1), moayunm
POPMY IV AT HAXOKICHHSA TEMICPATYPHBIX TEPEeMCIICHHH

A, = Za@j,wmdx+ ZG@I;\_};& (2)

IlpeanoTaraercs. 4T0 BIOTR KAKIOIO CTEPKHA 3QJAHHOC H3MCHCHHE
TEMIOCPATYPHI OJTHHAKOBO U BBICOTA / KAKIOTO 2IEMEHTA CHCTEMBI TIOCTOAHHA
no BCCH Cro A.THHC.

Ecnmi cTep)KHEBAA CHCTEMA COIACKHT TOIBKO NPAMOTHHEHHBIC H.IH JIO-
MAHBIE CTCPKHH MOCTOSHHOTO CeUeHUA, TO (hopiy.Ta (2) MOMKET ObITh MEPEIH-
caHa B 601ee npocToH q)opme

A, Za sz—+2a ‘1+’ Q. (3)

rae £, u L, — II0WATH € THHHIHBIX 3IH0p M, u Nm. Ecmm aedopvaunu

ICMEHTA ¥ OT TCMIICPATVPEL H OT CIUHHYHOH CHITBI dHATOTHYIHEI, TO 3HAK
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COOTBETCTBVIOIIETO WICHA (hOPMYIBI (3) OVIET MONOKUTEIBHBIM. €CH e (hop-
MAUHH OV YT HC COBNANATh, TO HCOOXOAMMO OpaTh 3HAK (—).

Hpusep 1. OnpejennTs TOPH3OHTATPHOS MNEPEMEMCHUE MOIBHAKHOM
OnoOPsbl B NPH H3MEHEHHAN TEMIISPATYPHI IO PUC. 42. BBICOTY MONMEPETHOTO Ce-
UeHHA MPUHATS 11 = a/10.

CTpom ¢IHHHuHbIE 3mopsl M, u N, (puc. 42. 6, 8) OT NPHI0KSHHOI
B TOUKC /3 B HANPABACHHH HCKOMOIO0 MNCPCMCIUCHHA CIOMHHYHOH CHIbI
£ = 1. 3atcm onpeacnicM NAOILAIH CIHHHYHbIX 3IHOP!

Tw puret: Q= ab/2, Q= 1-a = a; ama croifxu: Qg =572, Q- =b/a.

Onpcacascy TCMOCPATYPHBIC NAPAMCTPSL
a1 paread 1 = 40°, -~ =107, 114 croviku 1; = 20°, 1, = 10°,

[To gopmync (3) Haxoauw:

40" -10° 1 40° +10° 20° 10" b*  20°410° b°
A= ————ab+o a—o — =
h 2 2 o h 2 2 a
pHIE I LT e

= o(—150h — 35h7/a + 23a).

3HAK (+) HYKHO IOCTABHTH IEPEd YIEHOM C £),.. TAK KAK H3MEHCHHE

TEMIEPATYPBI BBI3BIBACT ¥ INIMHCHHE CTOMKH H PHTEIIA TAK K€, KAK U ICHUCTBHE
cauHn4HOH (puc. 42). Tlepea wicHoM ¢ Qﬁ CTOUT 3HAK (—). TAK KAK TCMICpa-
TYPHOE BO3ICHUCTBHE BBI3BIBACT VA TMHCHAC BHCIIHUX BOJIOKOH PHIC.IA M CTOH-
KH (puc. 42. @), a H3rHOAIMUH MOMCHT ‘Wm 0T JICUCTBHA ¢ITHHHYHOH CH.IBI
P =1, HA00OPOT, BbI3LIBACT YKOPOUCHHC BHCIIHUX BOJOKOH (puc. 42, 6).

Puc. 42
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Ipu onpene ICHHU NEPEMELICHAN OT JEHCTBUA HA COOPYIKCHHE TCMIICPATYPBI
HCJIL351 l'lpCHCﬁpCl‘ dTb *LICHOM (]JOpM}’J'lbl_. J3ABHCAIHM OT l'lpO,ElOJ'lbl—lOii CH.IbL

Onpedeiernie nepemeieinii om ¢caoxy onop

Ocaaky onop MOr¥T ObITh CAYUAHHBIMU (MPOCAAKH [PYHTA, OMNO.T3CHb,
PA3MbIB CPYHTA) OPU OTCYTCTBHU HAMPY3KH HA COOPYAKCHUC UIU MOIYT BO3HU-
KaTh 1101 ACHCTBUCM HACPY3KH B PC3YJILTATS [0AAT.IMBOCTH OCHOBAHMSL,

Mepemenennst o1 C.IVUAiHLIX 0CA/I0K 0110

[IyCTh MAPHUPHO MOJABHIKHAA OMOPA PAMBI, H300PAKCHHOH Ha pHC. 43, a,
MEPEMECTHIACH BEPTHKATPHO HA Be4HHY A, OmpeneIuM BEPTUKATIBHOC TE-
peMeImeHue TOUMKN k. s 3TOTO CO3IaINM € THHIMHOS COCTOSHIE JAHHOMW CHC-
TCMBI U B HANPABICHUHM HCKOMOIO NEPEMEIICHHA A, NPUIOAUM CHIY 7 = |1
(puc. 43, 6). OMOPHYK PCAKIHIY, BOSHUKIKOIIVE) B TOM K¢ OIMOPHOM CTCPIAKHE,
MEPEMECTHBIINMCA BEPTHRATBHO Ha BEMIHHY A. 0003HawmM 4yepes R. Cocta-
BUM VPABHCHUC PABHOBCCHS (puC. 43, 6)

SAL, = Pl-R21=0. rol P
H HAXOJUM OMOPHYIO PEAKLHIO R = 1/2. .l R kl
Ha OCHOBAHMH TEOPEMBI O B3AMMHO- k,*»..,h.eEA;\. ] | /
CTH padoOT 314 OBYX COCTOAHHU, MOKA3IH- /) PN
HBIX HA puC. 43, @, 6, COCTABEM YCIOBHUE: K N
Wys= Wy, wim 0= (PA - R A). /;

I’ / A
OTKYJA HAXOIHM /
Ay RA A2, /&7 A% A
PadoTa CHN MEpPBOrO COCTOAHHA HA R 12

NCPCMCILCHUAX BTOPOro cocrosuus Hy-= 0. ) Cocrosmmne T A) CocrosHne 11
TAK KAK CUA B MOCPBOM COCTOAHMM HCT.

BTopoe caraeMoe mpaBod 4acTU hOopMY TBL Puc. 43

BCTTH B3ATO C OTPULATCIILHBIM 3HAKOM. TaK

KK HAMPABACHUC CHJIbL K U NCPCMCILCHHI A HC COBMAIAKOT,

[Ipu mEepEeMEIUCHUAN ONOP CTATHYCCKH ONPEASIMMOIO COOPY/KCHUA IO
HAMPABJICHUAM OTIOPHLIN 3AKPCTIJICHHH BHYTPCHHHC YCHINA B COOPYKCHHH HC
BOHUKAIOT,

Takuy 00pas30M, ATIM ONPCICACHUSA MEPEMEIICHAHS HIH YIJId TMOBOPOTA,
BOBHHKAIILCIO B CTATHYCCKH ONPCACIMMOM COOPYKCHHHM OT CMCLUICHHS Cro
ONOpP B HANIPAB.ICHHH OMOPHBIX BAKPCIUICHUH, HCOOXOIHMO:

& BbLIOPATb CAUHUUMHOC COCTOSHUC COOPYIKCHUA, CUMTAH CMCLUALOLLLY HOCS
OMOPY HEMOABHIKHOM:

¢  3arpy3HTb COOPYKCHHC B HANMPABICHHH HCKOMOTO NMCPCMCLUCHHA CIH-
HUUHO W CHIOH MAH MOMCHTOM,

. onpe:[enm b peammn B TCX OHOPHB]K CBAMX COAHHHUYHOTO COCTOAHHA,
I{OTOprC o }"CHOBHI-O 34JAYHA CMCLIIAKOTCI
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¢ COCTABHTE BBIPAKCHHE PAOOTEL CIJT ¢AHHHYHOIO COCTOAHMA HA MEpe-
MCLUCHHAX ACHCTBHTC.IBHONO M MPHPABHSITH 3TV PAadOTY HyJHO;
® PCIUMTH NOJYHCHHOC YPABHCHUC OTHOCHTCAbHO HCKOMOTO NCPCMCLUCHHSL.

Ilepevicinenusi 07 HAIPY3IKH, BLI3LIBAIOMCH YIPYIHC OCAIKH

[lycTs noa ACHCTBUCM HATPY3KHW ¢ TPEXIIAPHHPHAS paMa NMOIYUACT PaB-
HEIE BCPTHKANBHBIC 0cCaaku omop A = 7k, (puc. 44, @), tae k, — xoxpdumneHT
OCCJaHHs Onopbl (MMM KECTKOCTb YNPYroro OcHOBaHMA, H/m. koTopas uuc-
JACHHO PaBHA CUNC, BbL3bIBAKOILCH CIHHHMHOC CMcILCHHEC). Hailaéyv BepTukaib-
HOC NCPCMCLUICHWC WAPHHPA €, YUHTLIBASI TOILKO BIHAHHC H3rHOAKOLINX MO-
MCHTOB Ay (puc. 44, 6). [Mpunoxkum cauHnuuyo cuay ° = 1 B wapuupe (7 no
HANPABICHHI0 MCKOMOIQ MCPCMCLICHMS W CTPOMM CAMHMMHYIO 3MEODPY ;Wk

(puc. 44, &).

Uoq? kA

a) CocTosmme [ &) 8) Coctosmne 11

Puc 44

[ IpyuMcHIM TCOpPCMY O B3aHMHOCTH padoT (H1:= )

MM _ _
S [ =Lt ds=PA. ~2FA= A, - 2FA.
T

u}, M

”A ds+2I"A = Zj‘#dsird.

D

sumepamypa: [+ e 1L [5.or 1107, o 1]
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Boupocht .15 caMonposepru

1. OnpcacicHUC MCPCMCIUCHUN OT ACHCTBHS HATPY3KH.
2. OmnpenencHue NepeMeIlEHUH OT JEHCTBHA TEMIEPATYPBL
3. OmpeneneHue nepeMeIneHHIT OT 0CATKH OIIOP.

IMOPAJOK BBIITOJTHEHHA KOHTPOJBHLBIX PABOT

Kaaplit CTYACHT-3a0YHUK B O CCMCCTPC BBIMQIHACT TO CTPOMTC.ILHOH
MEXAHUKE 3 KOHTPO.IbHBIE PAOOTHL MNPESTYCMOTPECHHBIE VUYCOHBIM TLTAHOM.
B mepByK KOHTPOIBHVIO PadoTy BXOIAT 3a7a4d 1 u 2. BO BTOPYIO — 3 Wi 4
(MO ¥KAZHUKO NPCNOIABATCAA) U B TPCTBIO — 5 1 6,

Hcxoauble JaHHBIE WU PELICHHA 33,144 BHIOHPAKOTCA CTYACHTOM U3 IIPH-
JTATAEMBIX K VCIIOBHAM 33334 TAOIMU B COOTBETCTBHU ¢ JIMIHBIM YUCOHBIM
WrPpoM (HOMCP 3a4YETHOH KHUIKKH M ABC UH(PPLI, BBIJAHHBIC MPCIOIABATC-
JeM) U TNEPBBIMH INECTBH) OVKBAMH PYCCKOTO aI(haBHTA, KOTOPBIE CIEIVET
PACTIOIOMKHTE 101 ITH(POM, HAIIPHMED:

mapp 28 705 2
OvkBbl A OB OC .

M3 xax10ro BEPTHKAIBHOIO CTOIOLA TAOMHMIBL OOO3ZHAUEHHOIO BHHU3Y
OVKBOH. HAZO B¥ATH TOIBKO OJHO YHUCIO, CTOAMNESS B TOH TOPH3OHTAIBHOH
CTPOKC, HOMCP KOTOPOH COBMAAACT C HOMCPOM OVKBBI,

Pa0oThl, BEIMO.THEHHBIC C HAPYIIICHHCM 3THX YKA3AHHH, HE 3ACHHTHIBAFOTCA.

[IpuCTYNATh K PELICHHIO KOHTPOIBHBIN 3AJAHHH CIEAYET TOIBKO IOCIIE
H3YVUCHUS COOTBETCTBYIOLISIO PA3ieIa KVPCAa H CAMOCTOATEIBHOTO PEINCHHA
PCKOMCHIOBAHHBIX 32134, ECH OCHOBHBIC MOMOKCHHUS TCOPHH YCBOCHBI CI1a00
M CTYJCHT HE YCBOWJ IPHMEPBL Pa300paHHBIC B KVPCE, TO INPH BBIIOIHCHUH
KOHTPOTBHBIX PAOOT BOHHUKHYT OONBIINS 3aTPY THCHHA.

Kamxkiass KOHTpONbHAST padoTa NOTKHA BBIMOJHATLCH HA OJHOM JIMCTC
cTa”HaapTHOTO pasMepa Al (594 x841) w1u A2 (594 x420), ¢ pasMENICHUEM Ha
HEM BCEX HEPTEKeH M HEOOXOIUMBIN PacuyéToB. PasMelIeHHE UepTe:KeH H pac-
4y&TOB HA OJHOM JIMCTC 3HAUMMTCIBHO OO.ICIYACT BbIMO.IHCHHC PaldOThI, TAK KAK
MO3BO.TACT M30€KATh MHOTHX OINMHOOK, CBA3AHHBIX ¢ TCM, YTO NPH PEHICHUH
32724 BCE HHCJIOBbIE BEIWYHHBI OSpPyYTCS H3 HepTexeil. MoKHO BBIMOJIHATH
KOHTPOJIbHBIC pA00THI HA MUJIJIMMCTPOBKC.

B yr1oBoM ImTaMI¢, KOTOPBIM PACHONATACTCA B HIDKHCH NMPaBO 4acTH
TMCTA, YKA3ZBIBACTCS: (PAMHUIHS CTYICHTA, HAZBAHHE CIICUHMAIBHOCTH, HA3BAHHE
JHCLMILIHHBI, HOMEP KOHTPO.IbHOM padoTHl, yUeOHBIH WH(pP, 101 H3TAHUA HC-
NO.Ib3YCMbIX MCTOAMYCCKHX YKA3aHUIA,

JIuctel cknaIbIBAKOTCA 30 (popmara Ad (210x297). Ha 0610kKE KOH-
TPOIBHON padoThl JO.DKHBI ObITH HAMHCAHBL (JAMHUIHA, HMSI W OTUYSCTBO CTV-
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JEHTA (TIOJHOCTEIO), HAZBAHHE CIICLHAIBHOCTH, HARBAHUC JUCHHILTHHEL HOMEP
KOHTPOIBHOH padOThl, JATa OTCHLIKH PAOOTHI, TOMHBIA ITOMTOBBIM AIpec.

[Tepea peLICHHCM KaX(I0H 321241 HA10 HAMUCATH MOTHOCTBLIO ¢ YCJIOBHC
¢ YHCIIOBBIMH JAHHBIMM, BBIUCPTHTH 3aJAHHYEO CXEMY B MACIITA0E M YEKa3aTh
HA HEH B UHCTIAX BCE BEIHUMHBL HEOOXOIHMBIC AT PAacHETA.

Pcuucuuce JOTGKHO  CONPOBOMIATLCH  KPATKHMHK, MNOCJICIA0BATC/IbHLIMH
OOBACHCHUAMHE H CXEMAMH,

[Ipu noxe30BaHHH (HOPMY.IAMH HIH JAHHBIMH. OTCYTCTBYIOILUMH B Yueh-
HHKC, HCOONOIMMO ¥KA3aTb MCTOYHHK (ABTOPA, HAZBAHKC, CTPAHMIY, HOMCD
(HOPMY THI),

HeobxoammMo vKa3bpiBaTh Pa3sMEPHOCTh BCEX BCIMUHH H IOJYSPKHBATH
OKOHYATC.ILHLIC PC3Y . IbTATDL

[ToayuuB mOCAC PCUCH3UPOBAHUS (OMHOIO MJIM 3a04HOIQ) KOHTPOJIbHYHG
padoTy, CTYACHT JOJUKEH OOpAaTHTh BHHMAHHE HA BCE 3AMCUAHUS, JAKE €CIH
padoTa 3aurcHa. B cnyuac Hezauéra pa0oThl HCODXOAUMO BBIMOTHHTL TPCOY C-
MBIC HCTPABACHHA HA TOM 3KE THCTE (€CTH MOBBOMACT MECTO) MM HA OTACTh-
HBIX JIMCTAX W NMPEACTABHTH BCKO padOTy LEIHKOM HA MOBTOPHYI0 PELECH3HIO.
OTacneHO 0T padoThl NCTIPABJICHHS HC pacCMaTPUBAOTCS. Henb3s cTupars nnu
3AKJICHBATH OTMEYEHHLIC NPEIOIABATEIEM OIIHOKH.

HecaMoCTOATEIBHO BBIIO.THCHHBIC 3aJAHUS HE JAKT BO3MOMKHOCTH IMpe-
M0JABATC.IK-PCUCH3CHTY BOBPCMS 33MCTHUTb HCIOCTATKH B PadOTC CTVACHTA-
3a04HHKA, B pesvabTaTre CTIYVACHT HE HMPHOOPETAST HEOOXOAMMBIX 3HAHHH H
OKA3bIBACTCA HEMOATOTOBICHHBIM K IK3AMCHY .
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Pazacall

KOHTPOJBHLIE PABOTHLIL 3AJAHHUA U ITPUMEPHL
BBINIOJTHEHHA

Kourponbvuas pabora 1

Saoaya !

PACUET CTATUYECKH OI1PEIEJIUMON
MHOT OITPOJIETHOH BAJIKH

Sadanue. s 0aaku, eelOpaHHON cornacHo BapuaunTy (Taba. 1, puc. 1.1),
TpcOyCTCSL:

a) NOCTPOUTDb 3MHOPLIL Af U J (AHAIUTHUCCKH),

0) MOCTPOUTh JIMHHH BIHSIHUA BCCX OMOPHBIX PCAKIUUH W TAHHH BJIHAHUS
MmO A1 331aHHONO CCUCHHY,

B) OMPCICIUTL MO TUHUSM BIMSHHS PCAKUvu onop U ycuaus A u O B 3a-
JTAHHOM CCUYCHHWH OT ACHCTBHSI HATPY3KH,

Tad.mmna 1

No No No £ £2 a b ¢ g, P, Ad,
CTPOKH | CNEMBI | CEUcHUs AL kKlUm | wll [ &llwMm

1 1 1 10 8 1 2 3 1 2 2
2 2 2 14 7 2 3 3 2 3 3
3 3 3 8 9 3 1 2 3 4 4
4 4 4 12 6 1 4 3 1 5 2
5 5 1 9 11 2 2 1 2 6 3
6 6 2 11 10 3 3 4 3 2 4
7 7 3 7 12 1 1 2 1 3 2
3 3 4 6 | 15| 2 1 1 2 4 3
9 9 1 5 14 3 1 1 3 5 4
() 0 2 13 | 13 1 2 4 1 0 2
a bl r B 0 a

MeroaadeckHe YRA3AHHA

[Mepen pelicHUEM 3a3a4H CTYACHTY HCOONOAMMO MOBTOPHTHL MPABKHJIA NO-
CTPOCHHSI U MPOBCPKU 3MKOP A M {J W3 Kypca COMPOTHBJICHHS MATCPHAIOB,
H3VUUTh TCOPHKQ JIUHMIA BIustnus (CM. |6, r1. 5—6]; |8, ra1. 3]. |14, ra. 3]) u no-
HATh TMPUHUUN PAcuéTa CTATHUCCKH ONPCIACTHMbIN MHOTOMPO.ICTHBIX 0a.I0K,
OCHOBAHHBIH HA MCHOJIbL30BAHMU MOJITAKHBIX CXCM (CM. |0, §49[: |8, §4.1]:
|14. §14)).
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Jast nocTpocHns 3nop AY 1 B CTATHUCCKU OTIPCIC.TAMON MHOIOMpPO-
A8THOH Danke yao0HCC MOJBb30BATBCA CXCMOH B3aUMOJCHCTBHS OCHOBHBIX H
BTOPOCTCTICHHBIN YACTCH KOHCTPYKUMH (MOITAKHOU CXCMOIH), KOTOPYH) CNICY -
€T PACTIONIOKUTE HCTOCPEACTBCHHO MO CXEMOH A AAHHOH 04 TKH.

[Tpy NOCTPOCHWM MO3TAXKHOHW CXCMBbI HYJKHO BHAYAJC BbIACTHTH OCHOB-
HbIC OAJIKHM, UTO JICTKO ACACTCA MbICICHHBIM VAAICHHCM LUAPHHPOB, COCAM-
HIOMAX 0amku MeKay co0oil. Te Oamxu, KOTOpPBIE OKUKYTCS CHOCOOHBIMH
CAMOCTOSATCIBHO HCCTH HAMPY3KY (3A1CIAHHBIC WM WMCHOIIUC IBC HACMHBIC
onopsl), O¥YA¥T OCHOBHbIMH. BTOPOCTCNCHHBIC OaKH HUMCHOT TOJBKO OAHY HA-
JCMHYI0 OMOPY WIHM HE MMCEKT HX BOBCS. Heaoctarommvu onopavu A11 HHX
CIIVKAT COCAHHHTCIILHBIC INAPHUDDL.

[Tocnc mOCTPOCHHU: MO3TAKHOM CXCMbI 32 AaHHY FO 0aIKy MOMHO paccMaT-
PUBATb KAk psia NPOCTbIX DAOK.

Harpyska, TpUIOKCHHAA K OAIKAM HIDKHETO SPYCA MOITAKHONH CXCMBL, HE
BbI3bIBACT YCHJIHH B BBIICICKALMX Oankax. 1o oBCTOATCILCTBO 00VCIABIH-
BACT MOCACAOBATC/ILHOCTb PACUETA MHOrONPOASTHOH Oanku: pacHET HAUMHACT-
CA ¢ CAMBIX BEPXHHX OAJIOK, MOCIE KOTOPBIX MO OQUEPEOH PACCMATPHBAKITCS
HUKCIIC/KALLKC DATKH.

OCOoOCHHOCTD 33Ja4M 3aKTHOUACTCS B TOM, YTO AN PacuiTa HMIKCIICIKA-
mHx OANOK HCOOXOOHMO 3HATH CHUIBI B3AHMOIACUCTBHA B IIAPHUPAX, FBIAHO-
LIHXCA OMOPHBIMM PCAKUHIMH 1Sl BbILUCICHKAWKX OAJOK M HATPY3KOH 1.4
HEKCACKAIUKX, [1s pacuéTa CXCMbI KasKI0H OTACAbHOH 0a.IKH A0J3KHBI ObIThb
BBIMEPUEHH! OTACIBHO, A SMOPBI Af 1 () MOKHO CTPOHTH Ha OOIIEH Oase mog
HO3TAKHOM CXeMOU. OPAHHATH 3MOPE MOMEHTOB OTKIAIBIBAKOTCA CO CTOPO-
Hbl PACTAHYTBIX BOJOKOH (OJIOMHTCNIBHBIC BHH3 OT OCH). 3HAKOB Ha 3MKOPC
MOMCHTOB OObIMHO HC CTABAT, HO OOABATCABHO HAA0 MPOCTABIATH 3HAYUCHHS
XAPAKTEPHBIX OPAHHAT ¢ YKABAHHCM PAa3sMEPHOCTH. IIpH MOCTPOCHHH JMEOPEI
NOMCPCUHBIX CHUI TIOJIOMKHTCIbHBIC OPJHHATHI OTKIAABLIBAKOTCS BBCPX M HA
INOPaX 0043aTCAbHO MPOCTABBOTCS 3HAKH.

J14 mOCTpPOCHHA IHHHH BIHAHUA CNEAYET BBMEPTHTH CINE pPa3 MOITEK-
HVIO CXCMY, HO yc 0c3 Harpy3kd. OObIMHO JTHHHH BIHSHHA CTPOATCH B IBA
aTand. Ha ncpBOM 3Tanc CTPOMTCS NUHUSL BIUSIHES UCKOMOTO YCUMS B PCAC-
JaX TOH OTACIBHOH OANKM, K KOTOPOU OTHOCUTCA HCCASIYEMOE CEYCHHUE (HIH
onopa). Ha sropoM 3ranc 300aBiscTCd MPOJIOKCHHC JTWHHW BJIWAHHUY, O0y-
C.IOBJICHHOC B3AUMOJCHCTBHCM OTIAC.IbHBIX 0A10K.

Mpuwvepl.

Jaoanue. Hna 6ankn (puc. 1.2) TpebyeTes:

a) noCTpOuTb 3Mopbl A U () (AHATUTHUCCKU),

0) MOCTPOHTE JHHHU BIHMAHHA BCEX ONOPHBIX PEAKUMH H JHHUH
BIHSIHAA A W ( 07151 34 JAHHOTO CCUCHUAL

B) ONPCACIUTb NO JIHHUAM BAHIHUS PCAKUMH OMOP H ycuans A u () B
TAOAHHOM CCUCHHM OT ACHCTBHA HATPY 3KH.
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EIN ) 3 ><

Puc. 1.2

A

.

Hano: cevenne 2. £ = 10w €,=8 M, a=1xMmb=2xmc=3um¢q~=
=1 xkHMyM. P=35kH: A/=3 kH" M.

—5K ;=1 xH-" 1 H.
l P l5 kH \,l{\lf\lf*\]/\]/\lﬁl/q KH"M A KH M
By Aea o lagh A
5—’)[3 \'SL) 10 <2—3, 8\,1:’
Pue. 1.3
Cxewma ams 3a3aun (puc. 1.3).
Pewenue.
1. CTpouM MO3TAMKHY KO CXCMY.
¢ D
A B m I F
Puc. 1.4
2. Paccmatpusacu daaky (1) (puc. 1.5).
[Mokas»CM U BBIMUCIHM PCAKIMU ONOP:
> M =0: Rp6—q63=0. R, =3 kH.
D My, =00 Re6— 63 =0, R =3 kH.
! posepra pearkyuit onop: . 4= 1xHw™
S =0 RetRy-g6=3+3-6=0: "&WW P
Peaxumnm oniop HAHTCHBI BEPHO. it Tp'() .
YuacTok (D z € |0, 6]: Re =3 || £p=3
0@) = Reqz; O =3 kH: 0(6) = =3 kH; 3 0 h
Oz=0npuz=3/1=3 m {3 *’
MEZY=K.z ¢gzz/2; ' kH
M) =0 xH-m; 411[2 AR
AM(3) = 4.5 kH-m: "
M) =0 xkH-w. Puc. 1.5
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Mo HAMICHHBIM 3HAUCHHAM CTPORM 3HOPbI O u A (puc. 1.3, 6. 6).
3. PaccmatpuBaem banky .4 BC (puc. 1.6).

o

a) Aﬁ?;

2.375 5

6 (I ([T
) [T <

2.625

6
) A

7.125
Puc. 1.6

[ToKaKCM H BBIMHCIIHM pCﬂKLlHH onop:
> M =0, P3—Rp8+ Re-10= 0 Ry = 5,625 kHow;

Z;’u’g =0, -P5+R;8+R.r=0,R,=2375 kHMm.
lpogepra peaxyuii onop:
Z!*:}; =0 R, —P+R;—R-=2375-5+50625-3=8-8=1(),

Pcakunn oniop HaAlICHBL BCPHO
Yuactok AK: z € |0; 3|
Q) =R, =2375xH: M(z)=R,z. M(0)=0xkH M. M(3)=7,125 kH™M:
Vuactok KB: z € [0: 5]:
O@)y=R;, P=-2025kH; MZ)=K, (3 +2)- 1z
A =7.125 kH-m; A(3) =6 xH-M;
Yuactok ('f3: z € |0; 2]:

Q(z)y=Pc=3 xH. M(z)=-R.z. AM(0)=0xH-wm. Af(2)=-6 xkH-m;
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ITo HAHOCHHBIM SHAYCHUAM CTPOHM 3Mmopel () mAf (puc. 1.6, 6. 6).
4. Paccvarpusacm Oanky /7 (puc. 1.7).

Ry=3xH

‘.Wq = TxkH-m M=3kHM
a)
2 s

Puc. 1.7

TToxaskeM U BBIMHUCINM PEAKIHH OTIOD:
DM =00 Ry2+q-2-1-R,. -8+ M =0: R, =1375 xH.
Z;’u’,,. =0. R, 10+¢q-2-9-R,. -8+M =0, R, =6,375 kH.
Hpoesepra pearxyuit onop.
ZF‘ =0, =Ry —q- 2+ R —Rr =6375-6375=0:
Pearkuun onop HaHIEHBI BEPHO.
Yyacrok AK: z e |0; 3]
O)=R,=2375xH; M(z)=R,z; M(0)=0xH-M; M3)="7,125 ckH-M;
Yuactok DE: z e [0: 2]:

O2)=-Kp gz, Q0)=-3 kH, O2)=-5kH: M(z)=-Kpn-z—gzz/2;
M(O)y=0 gH-M: A(2)=-8 KH-M:

Yuactok LF z € |0; 1]:
Xz)=0xH: A(z)=A/=3 xHMm:
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Yuactok FF. z € |0; 8):

Q@) ==-R,=1375xH; M2)=M-Rp -z, AM(0)=3 kH-m. A{(8) =-8 kH'M:
[To HAMIECHHBIM 3HAUCHIAM CTPOHM IOps O m Af (puc. 1.8, a, 6).

5. OKOHUATCIBHO TOTYYACM CICAY KLUNC MFOpbl O U A

L
-
=]
L]

2.375

2.625

Mok M

4,5

7.125
Pnc. 1.8

6. CTpOMM JIMHMM B/IMSAHHUS ONOPHbIX PCAKUMH MW BHYTPCHHMX YCHIMH
(puc. 1.9).

MW B, jes\
0,25
1.25
‘«nﬂﬂﬂmmn"mh\
B Ry
1.25
1
0,125
1.125
1
Wﬂmmmwm .—_[.B..IRF
0.23
aB. (/)
m (.25
1
.—_[.B..-'ql-i(g
W
2
Puc. 1.9
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7. BbUMCIACM PCAKUMH ONOP H BHYTPCHHHC YCHTHS MO THHHAM BIHAHMS
5 1 3 1
R,=5——1-—=-0.256=2375. Rp=5—+1-—-125-6=5.625"
] 8 2 ' 8 2

] 1.25+1 ]
Rp=1—=:125-6+1--"""—2-3.| -— | =6.375:
2 2 8

Ry =—1-%0-25-(6+2)+3-[—l

M
Il
|
[a—
L
]
(]

3aoaua 2

PACYUET TPEXITIAPHUPHOU APKH

Sadanie. 14 CIIOIMHOM TPEXINAPHUPHOH apku (puc. 2.1) ¢ BEIOpAHHBI-
MU TIO THHQPY U3 TA0T. 2 pa3MEpaMHi U HATPY 3KOH TpeOVeTCA:

d) ONpeIETMTh AHATUTHYSCKH MOMEHT, MONEPEUHYI0 H HOPMATBHVED CH-
TbI B CCUECHHH K OT JEHCTBHA NOCTOAHHON HATPY3KH;

0) MOCTPOUTHL JUHUH BAuAHUA M, O U N 114 ceueHua K ¥ O HUM HAHTH
sHa4eHHA M. O 1.V 0T TOMH K¢ NOCTOAHHOM HATPY 3KU.

,‘aé

‘Il—v-v_—"—rv*/\lr\l/Jr\lMlmlﬂl/\lﬂl/\quz

Puc. 2.1

Meroau4ecKkHe YRASAHHS

K pemeHuro JaHHOH 323344 CNETVET OPUCTVIIUTL MOCIC H3VUCHUA METO-
JUKH pacueTa TPEXIMAPHUPHBIX apok (CM. [0, § 66 — 77]; [8, § 4.2]: [14, ra. 3]).

CxeMy apKH HAT0 BBMEPTHTH, ONPEICTIHB MO VPABHECHHIO €€ OCH J0CTa-
TOYHOEC YHC.IO TOUEK (HE MEHEE MATH. BKIHOYAA 3AMKOBBINA IAPHUP) H MPOBEIA
YEpe3 HUX ILTABHVIO KpuBYHO. Ha cxeMy HAT0 HAHCCTH BCE 3AJAHHBIC PasMEPbI
H HArpY3Ky. J14 Touku K HA10 BRMUCIHTE KOOPIUHATHI H, KPOME TOrQ, 3HAYC-
HUA CHHYCA H KOCHHYVCA VIJIA HAKJIOHA KACATETLHOH.
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Tab mua 2

cnjjéfm (;gﬂgg Lol fIe P ¢ K}_—;l qu 11»;1\-1 K_lqﬁ;h-[

1  |OrpyxHOCTD 26 030 1020 ] 0.12 2 0 2
2 [Mapadona 36 0.31 0.25 | 0,14 3 3 0
3  |OxrpyxHOCTE 18 032 | 0,30 | 0.16 4 0 4
4 [Mapabona 28 0,33 0.35 | 0,18 5 5 0
5 OKpYKHOCTD 20 0,34 0,40 | 0.22 6 0 0
6 [Mapabona 3 0.35 0.60 | 0,24 2 ) 0
7 OKpyKHOCTE 22 0,36 0.65 1 0.20 3 0 5
§ |llapadona 34 0,37 0,70 | 0.28 4 4 0
9 OKPYKHOCTh 24 (.38 0.75 | 0.32 5 0 3
0  |[lapadona 30 0,39 0.80 | 0.34 6 2 0

B r b | C r B 0 0

Op,leHE]Tb[ TOUCK OCH JPKH H ¥l HAKIOHA KACATC.ILHBIX ONPCACIAHOTCS
Nno C.ICAYHOLUKUM YPABHCHHSIM
a) mpu OYCPTAHKH OCH MO napadonc

A
—x({—x). tgO=
{:'; ( g(p ‘t(:l

0) MpH OMCPTAHHH OCH TI0 OKPYIKHOCTH

4/

z

V= (£ —2x);

(e Y
v=JR | =—x| —R+71.
. [2 J I

ot ¢—2x V+R—f
rme R=—+—: sin@= L 008 (P = ———.
2 8f 2R R

CreayeT MOMHHTB. YTO 711 MPABOH MOJIOBHUHEL APKHM ¥TO.I HAKTIOHA Kaca-
TEJILHOH OTPHLATE ICH.

BpMHCICHHE 3HAUCHUN OIOPHBIX PEAKUHMHA, MOMCHTOB. NOINEPCYHBIX H
IPOJONBHBIX CHI B 3aJAHHBIX TOYKAX HAJ0 WILTFOCTPHPOBATH HEOOXOIHMBIMH
(opyMyIaAMH.

J 11 moCTpoeHUS MHHUKE BIMAHKA A/, O 1 N HAI0 CHAYAIA TIOCTPOUTH TH-
HHUKO BIKSAHHA PACTIOPA H NOJCUMTATD 3HAUCHHUE ¢€ XxapakTepHOl opauHaTel. Ha
OKOHYATCIbHBIX THHHAX BIMAHHA J0.DKHBI OBITH MPOCTABICHBI YHC.IOBBIC 3HA-
YEHHA BCEX XAPAKTEPHBIX OPAHHAT, ONMPEICICHUE KOTOPBIX JOJLKHO OBITH MPH-
BEICHO B pacuére. JIMHUK BIMAHMA HATO CTPOUTH [0J CXEMOM APKH B TOM JKE
THHCHHOM MacmTade. [IpuMep MOCTPOCHHA TUHUY BIHAHUA YCHIUH (CM. T€O-
PETHUYCCKYIO UACTR),
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IMpuvmep.

Sadanue. Jag  ccuc-
Hust K cnnowHon Tpéxiap-
HUPHOHW Aapku (puc. 2.2)

TpcOyCTCs:
4) onpcAciuTL  AHa-
JTHTHYCCKH BHYTPCHHUC

veumst AL, (). N or achcr-
BHs 32, JAHHOIN HArPY 3KH;

0) MOCTPOHUTL TWHHH
BJIMSHHSI PCAKUKUH H MO JIH-
HUSIM  BIMSIHUSL HAMTH HX
JHAYEHHA OT OSHCTBHUA 3a-
JAHHOH HATPY 3KH.

A 4

J wy,,vv\f¢¢¢¢¢¢¢~l«ﬂqj

Puc. 2.2

HaHo: oucprawuc ocu mapadona, ¢ = 26 Mm; f/¢ = 0,31, B =03

o =012 P=6xH; ¢, =0: g;=3 kHMm.

Pewenue.

1. OmpedensteM MOIOKEHAES CEHCHUA A

4
tgp= f(f 2x); g9 =

©=29.31";

_ 4806
26"

4-8.06
26°

sing=0.444 ; cos@=0,896.

7.8(26-7.8)=6,77 m;

(26-2-78)=0496;

2. Haxoaum pcakuuu onop:

S Mp=0 kH: Y M, =0 kH; Y MZP =0 kH.

Cxema 111 3a7a4H pHC. 2.3

Vv oA
3.12
—>
1.56 | P=
e I3

IxHwM

J,wwwuu
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3. BpmuHcCI4eM 6ATOUHBIC YCILTHA B CCUCHHUH A
Q"=R,—P—q(xy —312)=33584-6-3-468=158 xH:
M"=R,-78-P-624—q-468 /2=

=209.26 kH - m.

4. BbuMCTACM YCHnnsl B CCUCHHN K APKH.,
Mg =AM" = Hyp =209.26-3113-6,77 = —1.49 rkH-u;
Oy = QO cos Qg — IIsin@r =158-0896-31,13-0.444 = 0.335 xH ;
Ny = —QD sing, —Hcosp, =—-158-0444-3113-0,896 = 3491 xH.

K
5. CtpouM THHHU BIHAHHA peakuuii 2.4,

=
e
A
A4

26 Ry

]
0.06 V12
J1.B. RB
1.613 1613
' 0.806
| nB. H
0.194
Puc. 2.4
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6. BbIMMCIICM 3HAUCHHS YCHIHHA MO THHUSM BIWSIHUA.
R, =6-094+3-035-0.88-2288 =3584 kH.

Ry =6-0.06+3 % 22,88 = 38.8 kH:

[ =6-0.0968+3-0.5-(0.806-26—-0.194-3.12) = 31.11 gH.

Korurpoisnaga padora 2
Saoaua 3

PACUYET MPOCTOH ITTOCKOM
CTATUYECKU OMPEAEJIMMON ®EPMBI

Jaoanuwe. Jas epubl (puc. 3.1) ¢ BbiOpaHHbiMH 00 Mpy w3 Tada. 3
pasMCpaMHu M HAMPY3KOif TpCOyCTCH:

4) ONMPCACAUTD (AHAIUTUHUCCKH) YCUINA BO BCCX CTCPARHSIN (pCpMbl;

0) NOCTPOUTD TMHNH BAMSHUSL YCHIMH B CTCPIKHSX 3aJAHHON NAHCIN:

B) MO JTHHHUAM BJIIHAHHS HAATH 3HAMCHWS YCHIMH OT 34JAHHOH HArPY3KH H
CPABHUTb HUX CO 3HAUCHHAMM, NMO.IYUCHHBIMH QHATHTHYCCKH.

Tat.mmma 3

Ne No El i |, Ne Ne No E B | P, No
CIPOKU [ exeMbl |y | M| KLL | sapew || ¢rpoku [exembl | p | M | KL | Lade
| 1 26| 3| 2 2 6 6} 3 413 3
2 2 3614 |3 3 7 7 221512 4
3 3 181 3| 2 4 8 3 341 6 | 3 5
4 4 281 6 | 3 5 9 9 241312 2
5 5 200 3 | 2 2 0 0 30413 3

B r|lajlec a B r|alec a

Mcro/imuccrue YKRaialus

®cpva — ITO NCOMCTPHUCCKH HCH3MCHICMAs CHCTCMA, pacufTHas cxcuma
KOTOPOH COCTOHT K3 MPAMbIX CTCPYKHCH, COCIMHEHHBIX B VAN HICAIbHBIMH
WAPHUPAMH.

[lepea pelucHMCM 3aJa4H CTYICHTY HCODXOIMMO H3YYHTb CrOCOObI Bbl-
YUCIICHHUS YCUIHHA B CTCPKHAX CTATHUCCKH ONPCACIMMBIX (JCPM H NOCTPOCHUC
AT 3THX YCUIMH JNHHHHA BausHua (. |1, § 2.4): [6. rn. 7). |8, § 4.3]: |14,
¥ 19-24)).

YCHINC B KAXKIOM CTCPIKHC CICIYCT ONPCIACTSATH HCMOCPCACTBCHHO UCPC3
HArPY3KY H OMOPHBIC PCAKUMU, 8 HC OJHO UCPC3 APYTrOC, T.C. ANs BbIMHCICHHUSI
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KKIOTO YCHIHA HALO HAWTH PALMOHATBHBIN CIIOCOO (BBIPE3AHHA V3I0B, MO-
MCHTHOH TOUKM, mpockiuit). [TOMHMO HA3BAHHBLIX CHNOCODOB HCOOXOIMMO
UMCTb MMPCACTABICHHC H O APYTUX Cnocodax pacuéTa, KOTOPBIC MPUMCHSKOTCS
114 00JIce CHOKHBIX (JePM; CMOCO0 3aMKHYTOTQ CEUCHMA, CMOCO0 COBMECTHBIX
CEUCHUH; CMOCO0 3aMEHBI CRA3ECH,

[Tpu onpeacIcHHN YCHIMH HEOOXOAUMO MOKA3BIBATE HCMOJIb3YEMBIC CEC-
YEHHA, IPUBOIHTE COOTBETCTBYIOIIHE YPABHEHHA, a4 BCE BEIMYHHBL, BXOIALIHE
B HHX, TOJDKHBI OBITh YKa3aHbl Ha 4HEPTEkKE, HeoOXOTMMBIC TE€OMETPHUCCKHE
XAPAKTEPUCTURH (YIJIBL M Pa3Mephl) HATO OMPEICTATh AHAJMTHYECKU. a HE
Opatb 1o Macmrady.

[ToCTpOoCHUES NUHUM BIUAHHA JOLGKHO COMPOBOKIATHCS HEOONOIMMBIMH
pacu¢THBIMU (POPMY.TAMH, JIMHUY BIUSHUA CTPOATCA MOJ CXEeMOi (pepMbl. Ha
HHX J0.T°KHbI 6]3[Tb MPOCTAEB.ICHBI YHC TOBBLIC 3HAUCHHSA OPAHHAT MO BCCMH ¥3-
JAMH, Hﬂ.ﬁﬂCHHbIC JHAYMCHHA _\"CH.‘[Hﬁ o0 JHHHIM BJHAHHA HAO0 CPABHHTL C
PC3VIBTATAMH AHATHTHYCCKOrO onpeacncHus. ITpuvep pacuéra u nocTpocHus
JAMHUHA BIMSIHHS B IPOCTOH (ICPMC (CM. TCOPCTHYCCKY HO YACTD).

p {r

F

Puc 3.1

o1



Saoaya 4

PACUET CJIOKHOM CTATHYECKU OIPEJIETMMOA
[UIOCKOH ®EPMBI

S3aoanue. Qna wnpcHreabHoH (pepybl (puc. 4.1) ¢ BEIOpaHHBIMH NO WH(-
p¥ m3 TAdL. 4 pasMEpaMH B HATPY3KOH TpedyeTcs:

4) ompeaenuTh (AHAMHTHYCCKH) YCHIA BO BCEX CTEPKHAX 3AIAHHOM Td-
HEIHM OT ACHCTBUA NOCTOAHHOU HATPY 3KH:

0) MOCTPOWTH IMHUH BIUAHHA VCHIIHI B TEX KE CTCPIKHAX,

B) VCTAHOBHTH HAHOO0IEC OMACHOE MOIOKCHUS BPEMCHHOM HATPYIKH J7I1
KKIOTO CTEPIKHA OTACIBHO U HAWTU BETHYMHBI MAKCHMAIBHBIX U MHHHMA. Tb-
HBIX YCH.IUH.

I) ONPCACUTh MAKCHMATBHBIC H MHHUMAJBHBIC 3HAUCHHA PACUETHBIX
VCHIMI BO BCEX CTCPIKHAX 3ATAHHOU MAHETH (¢ VIETOM NOCTOAHHOM HATPY 3KH).

Tad.mma 4
Ne cTpoKE Ne d TTocrosnas NI‘)C?;ILTI;J;{ b Bpesenrast
CXEMTI " |marpyska P, k11 - ’ Harpyska £, ki1
cIICBA) !
1 ] 3.0 12.0 2 1.4 16,0
2 2 3.5 12.5 3 2.0 17.0
3 3 4.0 13.0 4 1.9 18,0
4 4 4.5 13.5 5 1.6 18,5
5 5 3.0 11.5 2 1.8 17.5
6 6 4.2 11.0 3 1.5 19.0
7 7 2.7 20,0 4 2.1 20,0
8 3 3.2 19.0 5 2.2 22.5
9 9 3.3 18.0 2 2.3 24,0
() () 3.4 17.5 3 1.7 23.0
0 B r a bl C

METOAHYMCCKREC YRASAHHSA

Ocpma — 3TO0 ICOMCTPHYCCKH HCHIMCHACMAA CHCTCMA. PacuéTHAd CXCMa
KOTOPOH COCTOMT W3 NPAMBIX CTCPKHCH. COCAHHEHHBIN B ¥371AX HICAIbHBIMU
LAPHHPAMH.

[lancabo (pepMbl CUATACTCH PACCTOSHUC MCHKIY V31AMH OCHOBHOH pc-
WETKH, CICA0BATCIBHO, JOKHO OBITh OMPCICICHO BOCCMb VCHIHH.

[locToAHHAA W BPCMCHHAA HATPY3IKH 414 ¢xXeM 2. 4, 6, 7. 8 NPHNOKCHBI B
V3IAX HIDKHETO MOACA, 4 AT OCTATBHBIX CXEM — B ¥3IIAX BEPXHETO MOACA.

[Tepen pemmeHMEM 3Aa4U CTYACHTY HEOOXOAUMO HM3VHUHTE CIIOCOOBI BBI-
YHCICHUA YCHIMU B CTCP/KHAX CTATHYECKH ONPESACTUMBIX IINMPEHISTbHBIX
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(hepM H TOCTpPOCHHE II4 ITHN VCHIHH uHmH BawgHua (cM. [l § 2.4]:
[6. rn. 7). |8. § 4.3]: ]14. § 19 - 25)).

==
e
<>

K P
h 0RO P

d

Puc. 4.1

YCHINC B KiKIOM CTCPIKHC CICIVCT ONPCIC.IITh HCNOCPCACTBCHHO UCPC
HATPY3KY U OMOPHBIC PCAKLHUKU, A HC “CPC’3 KAKOC-TUOO0 APYTOC, ViKe HaiICHHOC
VYCUAUC, 3TOr0 HC VIaETCst CICIATH NHlllb B HCKOTOPBIN CIYUANN. HAMPHMCP
A.151 CPC.IHCH CTOHKH B cxeMc |

OcoBCHHOCTBIO pacuéTa WNPCHICALHBIX (ICPM SBIICTCH TO, UTO AT HC-
KOTOPBIX CTCP/KHCH HCIb3sl MPOBCCTH YJAMHOIO CCUCHHS (MCPCCCKAKOLLICTO HC
0oacc TpEx cTepikHCiH). B CBiA3KM ¢ 3THM NOSIBISICTCSI HCODXOIUMOCTb NCPCXO-
AATb K CNCMC B3AHMOICHCTBHS LUMPCHICIss ¢ OCHOBHOW pcwéTkoi. Jas ve-
MCIIHOIO PACHICHCHUS 3aJAHHON (PCPMBI HA OCHOBHYIO M LUNPCHIC.Ib HCOOXO-
IUMO TBEPIO YCBOMTD THNBI LUMPCHICICH.

Cacayer UMCTb B BHAY ., YTO B DOIbLUMHCTBC CIVHACE (1151 BCCX 32 JAHHBIX
CXCM) VCHIHS B 3JICMCHTAN. BXOJIIUMUN H B LUNPCHIC.Ib, H B OCHOBHYIO PCLUET-
Kv. ¥JACTCs ONPCACINTb, PACCMATPHUBA# HCMOCPCICTBCHHO 33IAHHYVIO (hepmy.
B cB#3M C 3THM PCKOMCHIYCTCS CHAYAJA PACCMOTPCTDb 3aJAHHY O CXCMY U HAH-
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TH BCC VCHIHSA. AT KOTOPHIX BOIMOIKHO MPOBECTH VIAYHOE CeueHHE., OCTATh-
HbIC YCHIMsI OMPCACAAOTCH U3 PACCMOTPCHHA TOJIBKO LUMPCHICIA HIH TOILKO
OCHOBHOH pciuéTku. [1pu 3TOM B padoTC 0034TC.ILHO HYKHO NPUBOAUThL CXC-
MbI [UMPCHIC.TSt © OCHOBHOH PCIUCTKH OTACALHO C VKA3AHHCM Y3J0BOI HArpy3-
KH. MOJIYUCHHON B PC3Y.IbTATC NCPCAAUU MCCTHOM HAIPY3KH CO LUMPCHICAs B
V3.Ibl OCHOBHOH PCILETKHA.

[TpousBoast ONPCACICHUC YCHAMH, HAN0 MPHMBOANTbL BCC CXCMbI, Pa3peC3bl
H YKa3bIBATh BCC BC.IMMHMHbI, BXOIAIMUC B pacuCTHbIC popMy.abl. ['coMeTpnc-
CKMC NAPAKTCPMCTHKH (TLICUH, VLIl U OP.) A0TKHBI ObITh ONPCIAC.ICHLI AHATH-
THUCCKH, a4 HC MO MACIUTAQY.

[Tpu nocTpocHHM JIMHHI BIMSIHUSL CXCMBI (JCPMBI (32JAHHAs, OCHOBHAs H
WMPCHICb) A0.TKHbI ObITh BbIUCPUCHBI 3AHOBO, OC3 HACpY3KH. J0.T#KHbI ObITh
NPHUBCICHBI BCC CCUCHHS W PAcufTbl, 2 HA TMOJVUCHHBIX JIHHHAX BIMAHMS
AO.LKHBI ObITh MPOCTABICHBI YHCIOBLIC 3HAUCHHS OPIWHAT M0 KAyKIbIM V3.I0M
(pcpybl.

A1s1 ONMPCACICHUS MAKCHUMAIIbHBIX YCHUIWH OT BPCMCHHOHN HArpy3KH HAJ0
3arpy3UTh BCC Y3Ibl. KOTOPbIM COOTBCTCTBYOT NOJIOKHTCIbHBIC 3HAUCHHS Op-
AWHAT JTHHUH BIHAHHA. 139 ONPCICICHUA MHHHMAIBHBIX YCHIAH — Vi3Ibl. CO-
OTBCTCTBY FOLUMC OTPHUATCIbHBIM OPINHATAM JIHHHH BINSIHHS.

MakcumanbHOC PacuETHOC YCHIMC ONPCICIACTCS CYMMOH YCHIIMH OT no-
CTOSIHHOW HACPY3KH U MAKCUMAILHOIO YCHUNHsL OT BPCMCHHOH HAIrPY3KH. MHHK-
MAIBHOC PacuCTHOC YCHUIIUC PABHO CYMMC VCHIIHS OT NMOCTOMHHOH HArPY3KW H
MHHAMAILHOIO YCH.IMS OT BPCMCHHOH HArpy3kH. MaKCHMAIbHBIC H MHHHMAJIb-
HbIC PACUCTHBIC YCHIHS JO.KHBI ObITb ONPCICIICHBI 118 BCCX BOCBMH CTCPKHCH
H CBEICHHI B TaOmny . [Tprmvep o(opMICHEs amHCH NPHBEIEH HIKE.

Taduuua wo,icudra pacu&rnnix yeu. imii

Yo oT BpeMermon
YeuimMe or

Pacugtimie veirtid, kl |
No Halpy3ku, K11 e

HOCTOSNTIOH

CTEDIKIIA MAKCH- MaKcH-
t TIarpy 3k, K| ) MHHH MU ILHOC MMHM ML IBHOC
MAILITIOC MAILITOC
1-2 5.5 8.3 -0.2 13.8 53
2-3 —6.4 0.4 —9.2 —6.0 ~15.6

M puwmep. Jis mmpcarcabhoil deprbl (puc. 4.2) Tpedyeres:

4) ONpCACINTb (AHAIUTHUCCKHN) VCUIUSI BO BCCN CTCPIKHAX 3a.JAHHON ma-
HC/IM OT ACHCTBHsI MOCTOAHHOM HATPY3KH;

0) NOCTPOWTL THHUKN BAMSIHHS YCHINIL B TCX 3KC CTCPIKHIIN,

B) YCTAHOBHTb HAMOOCC ONACHOC MO.IOZKCHUC BPCMCHHOM HATPY3KH A0
KQ/KTOr0 CTCPIKHSI OTACIbHO M HAWTH BCIHUHUHBI MAKCUMAIbHBIX U MHHHMA.Tb-
HbIX YCHIIHH,
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r) ONPEACTUTh MAKCHMAIIBHBIE H MHHUMATHEHBIC “HAYCHHUS DPACUCTHBIX
VCILTHI BO BCEX CTECPIKHAX 3aTaHHOH NAHETH (C YUETOM MOCTOAHHOMN HATPY3KH),
Hano: d=42w. P=11 xH: mawe1s 3; 7= 3.5y P,,= 20 kH.

1

Puc. 4.2

Pewenue:

d) ONpCACTICM (AHAJIMTHUCCKH) YCHUJIMSI BO BCCX CTCPHKHSIX 33 JaHHOM na-
HC/IHM OT JICHCTBHS MOCTOSIHHOH HAPY3KH.

Haxoauv pcaxuuu onop R, =KRz=711/2=11-11/2 =60,5 kH.

[lpcaBapuTCIbHO ONPCACIMM XAPAKTCPUCTHKA YA .

tgoe = Afd =3.5/4.2=0,7778. sina=0.6139, cosc = 0,7894.

ITposoaum ceucuue -1 v paccmaTpuBacM PaRHOBCCUC JICROM OTCCUCHHOMN

uactu epmbl (puc. 4.3):

D My =0; R 2d = PL5+1+0,5)d + Nys 15h =0,
Nisae = (R, 2d = PL3+1+0,5)d /h,
Nisqe = (6052 + 1115+ 1+ 0,5))4,2/3,5 =105,6 KH.

1 5 6 7
J Fa? Ko f,
or
21 24 25 26

20 19 13 12 11 10 9 18

R R R e o
L J F 3
P

p popr pr p IR

Puc. 4.3
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DM =0 R 3d = P25+ 2+415+1)d + Ny A=0,
Ny, =(R,3+P25+2+15+1))d/h,

¥

Ny, =(-60,5-3+112,5+2+15+1)1.2/3.5=—1254 xH.

Y F.=0:R,—P-4=N, yysina=0,
Ny oy =(R3-P-4)fsinc. Ny o3 =(60,5—-11-4)/0,6139 = 26,88 xH.

3—

Beipcacum viaca 15 (puc. 4.4).

1 2 3 4 5 6 7
2 R e * > -+ o
SO0 i\

21 22 23 24 25 26 h

o poNis L7 \dis: his’ i3] 12/ 11 10] 9 Isd
A ] T T T T
flp o popopipp popopopop B

4y

Pucd.4

Z‘v =0.

P+ N 533 =0, V5o =P, N3 =11 xH.

ZFX =0.
Na-15 = Viso1s = 00 Vg5 = Vs =103,6 KH,

Bbpacnscy  wmpeHrens M3 34JAHHOH  MAHCIH
(puc. 4.5).
PaccyvarpusacM pagHOBCCHC V3.1A 23 1WNPCHICTL.

Puic. 4.5

> Fy=0; —T1+ 2N, _;0sine = 0,

Ny = A208I00), Ny~ = 11/(2.0.6139) = 8.96 kH.

Yaamaem uz ()epMbl BCE MIMPEHTETH, 3aMEHHB X peakisnu (puc. 4.6).
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Prc 4.6

IpoBoamM ceucHme -1 B pacCMaTPHBACM PABHOBECHE ICBOH OTCCUEH-
HOU YACTH (PCPMBIL.

DUIv=0.R, = P-45- Ny yysina =0, Ny, sy =(R, - P-4.5)/sino.

Ny = (6{)__5 —-11- 4.5)/(}1)13‘) =17.92 kH.
Boipesacy yica 4,

S lv=0. =P+ N, =00 N, =—P=-11 H:

0) CTPOMM THHHH BIWAHHA PEAKLMH onop (puc. +.7).

0917 1.00
;0,833

e

0.0833 0:16

1.B. Ry

Puc. 4.7

CTpouM JUHHIO BIHAHUA N5 1 (puc. 4.7). ZM ;=0

A Aaen RB . _I_([/h = RB o - 4,2/3.5 = 438Rh’ .

15 16

N =R, 2dIh=R,-2-42[3.5=24R,,.

15 16
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Hpogepra. HaRAEM yCHINC B CTCPIKHC. 3ArPY 3UB JTHHUHO BITUSIHUSL.
Mo =1104+08+12+1,6+14+12+1+08+0,6+04+02)=

= 1056 xH.

IL.B. ;\"15 16

x !
<~ >l
' 3 . 4 5 g 7
1 A0 .
21 22 23 24 25 26
20 119 NJI8 117 NI 15 1 1 ] 9 8
A 1
R_-l f TRB
| 4.8Rg
Jlegas Bersh
1IpaBast BETBb
248,
Lo
L F 1.2 10
0.8 _ : 0.8 6
: :+' K
0.4 4 02

0.9

LN

[Mepexommmas npsamad

21

-~ IlpaBas BeTBL

368,

o

JI.B. 4-'\"3 4

JIcrag BeTBL

Puc. 4.8
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CTpoum JHHHIO BAHSIHUS N4y (puc. 4.8). Z:"‘.'l 12 =0,

NT® == Ry -3dfh==Ry-3-12/35=-3.6R,.

N =—R,-3d/h=-R, 2-42[35=36R,.

lpogepka
Nyy=-11(03+06+09+12+21+18+15+1.2+09+06+03)=
=-1254 kH.

CTpoumM IHHUKO BAMAHUA N3 3 puc 4.9, ZEV =0,

NX =R [sino=—R, /06139

3-23

NP =R, [sine=—R,[06139.

R,/ sino

JI.B, \; 2

Puc. 4.9

lpoeepxa
N3y = 11 (0,136 - 0,271 - 0,407 - 0.543 +0.95 + 0.814 + 0.679 + 0.543 +
+ 0,407 +0.271 + 0.136).

N e =26.87 xH.

CTPOUM JIHHHUEQ BAMSIHUS V5 5 (pnc 4.10)

1,00

LB, ‘JVI 523

Puc. 4.10
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Hposepra
Nso3 =11 xH.

CTponM TUHWK BIUSIHUSL N4 1z (puc. 4.11)

?\14—15 = '\’1% 16 -

“14.8Rp

JICEay BCTBL

IIpasas BeTBB

24R,

JLLB., I\';14_1 5

Puc 4.11

IHposepxa
Nigs=1104+08+124+16+14+12+1+08+06+04+0.2)=1056xH.
CTpouM JHHHIO BIHAHEA Ny -3 (puc. 4.12)
N /2(si11(1)

N, =N /(2:06139)=N /12278

4-23

0.814

JI.B. IV4_23

Puc. 4.12

! Iposepxa
N3 = 110814 =895 xH.
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CTpoMM THHUEO BTUAHHUA N4 (puc. 4.13)

ZFy =0

;\.r.‘ICB :—RB/Sltla:_RB/{]‘6]39'

14 23

N =R, /[sinoo=-R [0.6139.

14 23

“—Ryg / sino.

Puec. 4.13

Hposepra
N~ = 110,136 - 0271 - 0407 - 0543 + 0,136 + 0814 + 0.679 + 0,543 +
+40.7+ 0271 +0.130)
Ny »=17,92 kH.
CTpons NHHUKO BIustHUsE Ny _ 14 (puc. 4.14).

1B, Ny

Puc 4.14

Hpoesepra
Niga=11(-0.5-0.5)=-11 H;
B) YCTAHOBHM HAHWOO.ICC ONMACHOC MNOJIOMKCHHC BPCMCHHOM HACPY3KW LTSI
KOKIO0rO CTCPXKHH OTICILHO W HAMACM BCJIMUHHBL MAKCHMANBHBIN M MHHH-

MAIbHBIX VCHIH,
Crepxens 15-16.

7 ) i
\ P = pT E V.
15 16 max p <
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ASRL =2004+08+124+16+14+12+1+08+06+04+02)=192xH.

T 1S-lonux
iNrnp - _ plspz v, ‘ A vnp = 0.

15 1omay 15 lamin

AP — D E v"+"
3—Auax P -

NP =20003+06+09+12+21-18-15+12+09-0.6+03)=-228 kH.

3 max
I ;B _ ,.B S
NPT o= 0. N =p pz_v?-
3 dmax 3 Antun vt

)
3 231nux p '}I

Crepixkens 3—4.

Crepakenn 3-23.

NP =20-0.95+ 0814+ 0,679+ 0,543 +0,407 + 0,271 +0,136) =76 kH.
A EP _ Bp ="
A NPT & Z‘b" |
N = 20(-0.136-0.271-0.407 - 0.543)=—-27.14 xH.

Crepaxens 15-23.
AP — i S+
15-23mux p Z A

N =201=20KH. N =p> T
15 23 mmax 15 23mm ¥
N® =0,
15 PBmun

Crepakens 14-15.
N = BPZ e
1415ty 4 Y

N l"’? o 20004+08+12+16+14+12+1+08+06+04+02)=192 kH.

AT I . ?I%p =

]\ 14 15t Z l/ i 4 14 15mmn 0
Crepxkenns 4-23,

np Hp
J A=23nax - p Z 1/

A7 EBpP _ — Bp _ L. BEp S ASEP _
NP =200814= 1628 kH, N =p™y yT NP =0

C'l'cpmem, 3-23.
AT = BPZ s
3 23k P "1I

N =200,136 + 0814 + 0,679 +0.543 + 0,407 +0.271 +0.136) = 59,72 kH.

3-231max
rB) 3
N = Ip E L
3 23min
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N ;BE'U - =20:(-0.136 - 0.271 - 0407 - 0.543) = 27,14 kH.

Crepxenn 4-14,

A P — Bp _s'lr+rl

L\ 414 max p ZJ I
ATEp — \TEP — " S ATEP — _O05S_0%)=_ IT-
A A1 41 0. wtsmin P Z'v‘ Ly 4-141in 20( 0.5-0.5)=-20 xH:

F) onmpcacaiacM MAKCHMAILHBLIC H MWHHMAIBHBIC 3HAYCHHSI paC‘léTHbIX
VCH.IMH BO BCCX CTCPZKHSIX 33, JAHHON MAHCH (C yUETOM NOCTOSHHON HATPY3KH),

Yenmie o1 %ﬁi{gﬁilgg Pacuétimie
. MOCTOSHHOE : . )
CTepkeHb ——— Harpy3KH, Kl veunus, K11
kH nax min max nin
15-16 103.,6 192 0 297.6 105.6
3—4 -1254 0 -228 -1254 —353 .4
3-23 26,88 76 -27.14 102,88 —0.26
15-23 11 20 0 31 11
14-15 103,6 192 () 297.6 105.6
4-23 8.96 16,28 () 25,24 8.96
14-23 17.92 59,72 -27.14 77.64 -9.22
4-14 —11 0 —20) —11 —31
KonTtpoisHasa padora 3
Sadaua 3
BbLIYUCIEHUE HEPE]\;IELL[EHI’]PI
B CTATHUYECKHU OITPEJEJIMMOUW BAJIKE
3aoanue. Jas Oankn (puc. 5.1) ¢ BbiOpaHHbIMH MO wHdpy M3 Tadn. 5

Pa3MCpaMH M HATPY3KOIH ONMPCIACINTb MPOrHO OIHOTO M3 CCUCHHA,

Tadauma 5

Ne Ne L. g. |P. No No No £, q. | 7. Ne
CIPOKU | oxCMBL | 4 |KEH/1 | KH | ccuchm || cipoku | oxesbl | | xkH/m | kH | ceuchma
1 1 6| 2 |3 1 6 6 |13 4 |5 3
2 2 81 3 |2 2 7 7 1141 2 135 1
3 3 91 4 |5 3 8 8 |15 3 |2 2
4 4 [10] 3 |2 1 9 9 [l6] 4 | 3 3
5 5 121 2 |3 2 0 0 18] 3 |2 1

C r| a|s= a ¢ r|{ a|s a
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Puc. 5.1

Mero mueckne yrazanus

Pacuyét CoOpvKeHHN Ha MKECTKOCTH CBA3AH C ONMPEICACHUEM HX dcopMa-
LMK, T.€. BBIMUCICHUHEM MEPEeMEICHHUI 0TIETbHBIX TOUeK. KpoMe Toro, yMeHuE
OIpPeICATh NCPEMEIICHUA ABIICTCA OCHOBOM 1.1 pacHéTa CTATHYCCKH HEOI-
PEACTMMBIX CHCTEM, MOITOMY VCBOCHHE 3TOH TEMBI HMEET O0IBINOC 3HAYCHHE
1.1 BTOPOI HaCTH Kypca.

PelmieHHI0 3a3a4H J0.KHO MPESIMIECTBOBATH H3VUCHUE IHCPIETHUECKHX ME-
TOI0B ompencicHua mepememeHuit (e, 1. § 3.1-3.2]; [6. ra. 11]. [8. § 5.2 —
3.11]: [14. ra. 7]). Ocodoe BHUMAHHE HATO VICTIHTH TEOPEMAM O B3AUMHOCTH
pPadoT U B3AUMHOCTH MEPEMEIICHUH.

[lepeMeleHus CIeIyET ONPECAATh ¢ MOMOLIBID HHTETPATA Mopa myTéMm
YHCICHHOTO MEPEMHOKCHHA JIMOP TFOOBIM MO IXOIAMHM CIIOCOD0M IO (POpMY -
Jav Bepewarnna, CuMIICOHA, TPancuMil,

[TOCTPOCHHUC 3NKOP MOMCHTOB (MPY30BbIX M CIMHHYHBIX) CICIVCT CONpPO-
BO>k1aTh pacuétavmu. Cavu 300pPbsl HAIO CTPOUTbL CO CTOPOHBbI PACTSIHVTHIX
BO.IOKOH.

M3rudHy 10 ECTKOCTD 1151 BCCX YUACTKOB DANKH MPUHATBL O JHHAKOBOI.
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Saoanue. Jnd OATKA ONPEISIUTh MPOTUO CeUeHUS 2 (puc. 5.2).
Hano: ¢=06wM; g =3 xkH/v; P =5 xkH.

WLy 1Y e
1 2 -

T T TN
Puc. 5.2

Pewenue.

1. PaccvaTpuBacM rpy30BOC COCTOSHHUC (pUC. 3.3). 3anuiucM yYPaBHCHUS
[PY30BLIX MOMCHTOB HA KAKJI0M CHIOBOM YUACTKC (HAYANO KOOPAMHAT CCUC-
HUSl COBMAIACT C HAYANIOM YUACTKA)

g=3kHwM 7 3xH
Yidvdbvby )
A 2 B3 C 2
|e——le—>|e—— <3

1.5 1,5 1.5

AMp.kH-Mm

Pic. 5.3

Yuactok AB: ze [0; 3] m:
M(z)=-3zz/2; AM0)=0kH-m;, A(3) =—13,5 kH-Mm; AK1.5)=-3.375kH v
A(2,25)=-7.59 kH-M

Yuactok BC: ze [0, 1,5] M,
M2y=-3-3(L.5+2), M(0)y=-13.5xH M A(1.,5)=-27 xH-¥

Yuactox C'D: ze [0; 1,5] vz

M2)==-33@3+2)-Pz. MO)=-27kH-v; A(1,5)=-48 kH-um
[0 MOIYHCHHBIM 3HAMCHUAM CTPOUM 3MHOPY M)
2. PaccvmarTprBacM CIHHHMHOC COCTOAHHUC (pHC. 5.4)
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1 . 43
¥ : ‘3
2 - 0,75 1.3 _
< >Ee—>|C—>|c——> ] Moo
1.5 T3 1.3 1.3 E
2 D
Pue. 5.4

3anMILICM VPABHCHHUSI MOMCHTOB HA Ka»KJOM CHJIOBOM VYACTKC OT ICHCT-
BUSI CIMHHYHOHN CHIbL, NPHIIOKCHHON B CCUCHHUH 2!
Yuactok.12:
ze [0: 1.53] M A(2) = 0.

Yuacrtok 21
ze |0, 43 M M) = =1z M(0) =0 ca-m: AH0.73) = 0,75 ca-m.
M3)=-3 cay. @5 =—345cam

[To MOIYHCHHBIM FHAYCHHUAM CTPOHM FMHOPY M .
3. BbluuCIHCM NCPCMCIUICHHUC. UCTIOIL3Y S HHTCIpan Mopa

L5

A= (4-7.59'0.75+13,5-1,5)+£(2-13.5-L5+2‘27‘3+3'13.5+27-1,5)+
GET" 6L
y 22 (2.27.3+2.48-4,.5+3-48+27-4.-5)=J17
6kl H

[TOCKOIBKY 3HAYEHHE TMOJIOKUTSIBHO. MEPEMEILCHHE MPOHCNOIUT B HA-
MPABICHUAH JICHCTBHAA ¢ THHHYHOU CHITHI (T.€, BHH),

Jacaya 6

BBIYUCTTEHUE HEPEN[ELL[EI-‘]II/H‘/II B CTATUYECKH
OIMPEJETMMOU PAME

Jaoanue. Jas pambl (puc. 6.1) ¢ BoiOpaHHbIMH [0 WA(PY U3 Tad1. 6 pa3-
MCPAMH H HArpy3koH TpcOYCTCs OMPCICINTh MOIHOC MCPCMCIUCHHC U YIOJI
MOBOPOTA OJHOrO U3 CCUCHUH. [IPHHATD KECTKOCTb FOPH30HTAIbHBIX VUACTKOB
PaBHOH /./; 1 sKECTKOCTb BCPTHKAIbHBIX YYACTKOB PABHOH /4./-.

Mero.1Hueckne YRa3annsl

[1pu BEIMOTHCHHH JAHHOU 30,1a4H HAI0 CICIOBATH VKAZAHHAM K 30344€ 5.
Kpoyc TOro, mockoabky B JAHHOH 3a3a4C KECTKOCTH OTACALHBLIN CTCPIKHCH
PA3ANYUHBL ¥ 3374Hbl TO.IbKO UX COOTHOILICHHSI, HCKOMbIC NCPCMCIUCHHSI 10THK-
Hbl ObITb BLIPAMKCHBI UCpe3 £/, nan ~./s,
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Tadnua 6

No No ¢ 4. P, Ne h. Lo
cTpoku | cxeMur ’ KlI/M il CETIEHHST M vl
1 1 6 2 3 1 5 1:2
2 2 8 3 2 2 6 1:3
3 3 9 4 5 3 7 2:3
4 4 10 3 2 1 8 3:2
5 5 12 2 3 2 9 3:3
6 6 13 4 5 3 10 4.3
7 7 14 2 5 1 12 3.4
8 8 135 3 2 2 3 5:3
9 9 16 4 3 3 14 3:1
0 0 18 3 2 1 15 2:1

1 r B ¢ a r 0

Oco0o¢ BHUMAHHC 3/7CCh C/ICTYCT 0OPATHTL HA MOCTPOCHUC 3MKOP MOMCH-
TOB, MOCKO/IbKY B KYPCC COMPOTHB/ICHHS MATCPHAJIOB OOLIYHQ OrpaHUUHBAIOT-
Csl NOCTPOCHHSIMH 3P B CPABHUTCIBHO MPOCThIX Oankax. [Ipekac ucm crpo-
HTb TFOOY IO AMKOPY (OT HAIPY3KH MIH CAMHHYHYK)), KAK M3BCCTHO, HCOOXOIM-
MO OMPCICTHTb OMOPHLIC peakumu. [Tpr 3TOM HA10 HC 3a0bIBATH O BO3MOYKHO-
CTH BOBHHUKHOBCHHS TNOPH3OHTAJLHBLIN COCTABJSIOLINAX OMOPHBIX PCAKUMI B
COOTBCTCTBYOLICH onopce WK B 00CHX (KOraa 3a1aHa TPEXIIAPHUPHAS Pama).

[Tpu pCLUCHMM TAHHOH 3a7a4HM NOAC3HO H BCCbMA ID(CKTHBHO MpHMC-
HHUTb MATPU4HYH (POPMY pacuéra.

[Tpumcp. Ans pamsl (puc. 6.2) TpcOYCTCS ONMPCACTHTL TOPHU30HTANBHOC
NCPCMCLICHNAC ccHCHust No 1.

Hano: t=0M, ¢g=3 ey, P =5kH,; #=5xHwM, [~ = 3:1.

P >

N
2 Lh

h' 4

A 1! ¢ r<E
hi2 ) d &

NI EEEER

El
Puce. 6.2
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Peuientie.
1. PaccMarpuBacM Tpy30BOC COCTOAHHE (puc. 0.3). Tlokaxkem u onpeae-
JHM PEAKITUU OTIOP:

Y Ex =0, lp=P=35xH;
> M, =00 P25 +Ry6 - q:6:3 =0, Ry=6.917 xiL:

ZFV:O- RB+ Ii;_qé :0-. Ifl): 11.083 xH.

[Iposepka peaxyuli onop:

Zﬂ-lc =0:55-363-5325+69176=66,5-665=0,

P

Peakumu OmpeaeaeHsl BEPHO.

3anmumeM YPABHCHHA TPY30BBIX MOMCHTOB HA KAJKIOM CHIOBOM VUACTKE
(HAYATO KOOPIUHAT CSUCHHUSA COBIMAIACT C HAYAIOM YUACTKA).

Yyacrok A4 B:

ze |0: 3] m; M(z) = —Pz, M(0) = 0 xH-m; M(5) = 25 kH-um.
Yuacrok ("
ze |0, 6| M, M(z)=—-P-5 + Rgz— gzz/2;
M(O) =25 kH-m; A/(3) = 32,25 kH-m;
A(6) =125 kH-m.
Yuactok ("
ze [0: 2.5 m; M(2) = Hyyz;
M0) =0 xH-m; A42,5) = 12,5 kH-M.

[10 MOTYYEHHBIM 3HAYCHUAM CTPOUM 3MOPY Afp (puc. 6.4)

A 1
Pz’ﬂ; 1= 11.083 kH
v
R —
e 6 5 I = Skl
25
¢ =3 kH/m
A RV N A N
B C
T rRo=6917xH

Puc 6.3
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12,3
Afp, KH-M
25 125
235 12.5
32.25
Pre. 6.4

2. PaccvarpuBacM CIMHMYHOC COCTOSIHMC, B KOTOPOM B HAIMPABICHUH
MCKOMOIO NCPCMCIUCHMS MPUKIANBIBACM CTHHHYHYH CUTy (pHC. 6.5)

A
=0
| D
P=1—> 1)<E<— |
HD =1
K ﬂgn ‘
F 3
Rp=10
Puc. 6.5
M , M
2.5 2.5
Prc. 6.6

70



Yuactok A1
ze |0; 2.5 m; Al(2)=0,
Yuacrok 1B:
ze [0; 2,5\ M, M(z)=72z
AMOYy=0¢mM. M(2.5)=25enM.
Yuacrok BC
ze [0: 6] M, M(2)=172.5=2.5.
Yuacrok D'
ze [0; 2,5 M, M(z)=Hpz,
MOY=0e¢mM; M2,35=25emM.
TTo MOIVYEHHBIM 3HAUYCHIAM CTPOHM 3mopy A7 (puc. 6.6)
3. BpMuCIIeM NEPEMEIICHHE,

= L(z $2.5-25+425:12.5)+ 6_ (2.5:25+4-2.5.32,25+2.5-12.5)+
6351, 6K,

+A(2.2’5.12?5)=2‘
6-3EI, El

[MTOCKOIBKY 3HAUCHMC MOJOMKHTCIBHO, MCPCMCLICHHC MPOUCXOIANT B HA-
NPAaBJICHUH ICHCTBUS CAMHUYHON CHIBI (T.C. BIIPABO).

Pasaea III

TECTBI I MIPOBEPKHA OCTATOUYHBIX 3HAHHAK

1. CBS3IMH B CTPOHTEIBHOH MEXAHHKE HA3BIBAKOTCA:

a) CHJIBI, KOTOPBIC H3MEHAIOT MEXAHHMYCCKOS COCTOSHHE ABIKEHHA WUIH
MOKOA TeTA:

0) CHIIBL, ¢ KOTOPBIMH T€Ja JEHCTBYIOT HA JAHHOE TEJIO;

B) T&IA. CTECHAIOLINS ABH/KCHHE JAHHOTO Tena:

I) TeIA. MOCIE VIATNCHHUS KOTOPBIX MEXAHHYESCKOE COCTOAHHE JAHHOTO
TEIIA HE H3MCHHTCH.

2. JKécTkas 3a1€TKa B IVIOCKOH CHCTEME YMCHBIIACT CTEMCHD CBOOOIHI HA:

a) 1. 0)2: B)3; )4

3. ITapHHpHO MOABMXKHAA ONOPa B ILIOCKOM CUCTEME YMCHBINACT CTE-
MEHb CBOOOIBI HA:

a 1. 0)2: B)3; 1)4.

4. ITapHEpPHO HEMOABHIKHAA ONOPA B ILIOCKOH CHCTEME YMCHBINACT CTC-
HEHb CBOOOIBI HA:

a) 1. 0)2: B)3; 1) 4.

5. TIpocTOi mIapHHUP B MIOCKOH CHCTEME YMCHBINAET CTEIICHD CBOOOIBI HA.

a) 1. 0)2: B) 3, )4
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6. OmMHOYHAS CBA3E B TNIOCKOU CHCTEME YMEHBIIAET CTETICHD CBOOOIBI HA:

a) 1: 0)2; B)3. r) 4.

7. Pcaxuus >kECTKOM 3a1CNKH B CIVHAC MIOCKOH CUCTCMbL CU.T JAET KO-
JUUCCTBO HCH3BCCTHbIX!

a)l, 0)2, B3 N4

8. B CTPOUTCALHOH MCXAHUKC PCAKLUIMU CBSI3CH HASBIBAKOTCS:

a) CWIbl, PABHBIC U MPOTHBOMOJQKHbIC AKTUBHbIM CHAAM, TCHCTBYHOLIUM
HA TCJIO;

0) CWIbl, OKa3bIBAKOIUNC HA TCI0 ACHCTBUC, MPOTHBOMO.IOKHOC ACHCT-
BMIO CBA3CH,

B) CW.Ibl, MPUIOMKCHHLIC K CBS3IM CO CTOPOHBI TC/IA, HA KOTOPOC HATOWKC-
HbI CBSI3H:

I) CHIbl, OKA3BIBAKOLIMC HC TCJO TO KC MCXAHHUYCCKOC ICHCTBHMC. KAK W
CBA3HU, HAZTOKCHHBIC HA TC.I0.

9. YKaKUTC CUCTCMBI, TIPUTOIHBIC 7151 CTPOUTCIILHBIX KOHCTPYKLUHA:

a) MIHOBCHHO M3MCHSICMBIC.

0) MOUTH MIHOBCHHO W3MCHACMBIC,

B) TCOMCTPHUCCKH H3MCHACMBIC.

I) TCOMCTPHUCCKH HCH3MCHACMBbIC.

10. YKamKuTC. CKOJLKO CTCNICHCH CBOOOIbI B IIOCKOCTH HMCCT JHCK:

a) 1. © 2. B)3: 4.

11. YKaKUTC YHCI0. HCMPHIOAHOC 114 CTCNCHH CBOOOIBI MIOCKOH CHC-
TCMBI:

a) 0. ) -2: B 0.5 r)101.

12. CBa3b, YIATICHUS KOTOPOH HE MCHACT KHHEMATHYECKHUES CBOMCTBA CHC-
TEMBI. HA3BIBACTCSA:

4) JHIOHCH CBARBIO,

0) HeOOXOIUMOH CBA3BIO:

B) JOKHOH CBS3BIO.

I) HICATBHOH CBA3BIO.

13. YROKHTS MPABUIBHYIO (JOPMY.Iy ATA BBMHCICHHA CTCHCHH CBOOOIBI
IJIOCKOH CHCTEMBI, COCTOAICH U3 JHCKOB, IIAPHAPOB H OJHHOYHBIX CBACH:

a) 31+ 311+ C;

6) A-+II+C:

B) J-21I-3C,

r) 3A-20- N

14, YKOKUTC OpaBUABHYED (POPMYY .11 ONPCACACHMS M3rMOAOINX MO-
MCHTOB B CCUCHHAX TPEXIUAPHMPHOH apKHU:

a M=M . +H-y.0)M=M,-H- f:8)M=M,-H v,

ry M=M_+1l-f.

15. Hwexe npuBCACHBI CBOWCTBA PALHOHAIIBHOA OCH APKH. YKAXKHTC HC-
BCPHOC YTBCPKICHHUC!
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a) BO BCEX CCYECHHAX APKHU C PALHOHATBHON OCHK0 BHYTPECHHHUE VCHIIHA
PABHBI HYJTIO;

0) panmMoHALHAY OCh APKH OTPEIeTIeTCa (POPMOU SMHOPHI H3THOAOIINX
MOMCHTOB B IIPOCTOM Oake;

B) palHOHANBHAA OCh ApKU COBHAJACT ¢ KPHBOH JaBICHHA:

r) TIpU PAUHOHAJIBHOHN OCH apkU 00BEM MATEPHATA APKH HAMMEHBIIHI,

H])ﬂBHJ'IB HBIC OTBCTHI

b2
3
£
A
&
-
>0

9 10 (111211314 |1

LA

Bonpoc 1

Onser B H 4 0 0 a K r I B H a I B a
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BOITPOCHI K DJK3AMEHY
MO KYPCY «CTPOUTEJNBbHAA MEXAHUKA», HACTb 1

1. leau u 3anauu kypca. [MoHsTHC 0 pacuETHO| CXCMC,

2. (CHOBHBIC 3JICMCHTbI KOHCTPYKLHH M COOPY>KCHHI. CTCPKHH. TIJIa-
CTHHKH, 0000UKH,

3. OCHOBHbBIC JOMY¥ILCHMS, MCNOMbL3¥CMbIC B KYPCC «CTPOUTCIIbHAS MC-
XAHUKA»,

4. OnopsI ILIOCKUX CUCTEM, HX PCAKIHA. BUIH HATPY30K.

5. Knaccupuranua cOOpyKSHHH (CTATHYCCKH ONMPEaCIUMBIC H HEOMpPE-
JCMHMBIC, PACIIOPHBIE U OC3pacTOPHBIC, ILIOCKHE W TPOCTPAHCTBCHHBIC,
CTCPKHCBbIC, TOHKOCTCHHBIC. MACCHBBI).

6. AHAIM3 TCOMCTPHUCCKOH HCH3MCHSICMOCTH TJIOCKHX COOPYIKCHHI.
OCHOBHBIC MOHITHA W ONPCACICHHUA. CHCTCMBI H3MCHACMBIC W HCH3MCHACMbIC.
CTCNCHb CBOOOAbI, U3MCHACMOCTL CHCTCMbL, CTCIICHb M3MCHACMOCTH CHCTCMBI,
MOHATUC O AUCKAX, CTCIICHL CBOOO, bl TUCKA HA MIOCKOCTH W B MPOCTPAHCTEC.

7. TloHaTHC O KMHCMATHUMCCKHMX CBs3sX. CBSI3M MPOCTHIC W CNOKHBIC
(KpAaTHBIC), KHHCMATHHCCKAA H CTATHYCCKAs XaPAaKTCPUCTHKA CBA3CH.

8. OnpeaencHue YHACHA CTCMCHCH CBOOOMBL COCTABICHHBIX M3 JHCKOB
(ITOCKHE CHCTEMBI).

9. Yuc1o creneHet ¢BOOOABI CUCTEM, CBOOOIHBIX H NMPHKPEMICHHBIX K
3CMIIC.

10. TloHAaTHC O PUKTUBHOM LWAPHUPC W PUKTHBHOM CTCPKHC.

11. OCHOBHBIC NPHHUMNBI 0OPA30BAHUSA COMCTPHUCCKH HCH3MCHACMbIX
CHUCTCM, MPUMCPBI.

12. MrHOBCHHO M3MCHSCMbIC CHCTCMbL, CTATHUCCKUC U KUHCMATHUCCKUC
MPH3HAKH MPHOBCHHO H3MCHACMBIX CUCTCM.

13. Tlpu3HAKH H3MEHACMOCTH IL.I0 CKHX CHOMKHBIX CHCTEM ¢ JOCTATOMHBIM
YHCIOM CBABCH.

14. TloHATHE O THHHAX BAIUAHHA U OTHOAFOIUIIX 3THOPAX.

16. CraTHiCCKHii MCTOJ NOCTPOCHHS JTHHHH BIHSIHHS B IPOCTbIX OanKkax.

1. 16.JIMHUK BAUAHUA PCAKUMH ONOP, MONCPCUHBIX CH.I H H3rHOAKOLLINAX
MOMCHTOB.

17. OnpcacncHUC YCUIHI MO JTHHHAM BITHAHHA OT ACHCTBHS COCPCIOTO-
UCHHOM HATPY3KH, PACOPCICNEHHON HAMPY 3KH, COCPCAOTOUCHHOIO MOMCHTA,

18. JIuHMKM BAMAHUNS OPH Y310BOM NCPCIAUC HATPY3KU.

19, JIuHuu BAMSHUA YCUAMS AN MHOCOMPONETHLIX CTATHUCCKH OMPCIC-
TIMBIX OATIOK.

20. 3arpyKCHUC THHUM BIHSAHUS MOJBIKHOU HATPY3KOH, OmpeieicHHe
PACYETHOTO 3arPY:KCHUA MUHUI BIMAHHA COCPSAOTOUCHHOH CHIIOH, pacmpeac-
JCHHOHW HATPY3KOH, CHCTCMOHN CBS3AHHBIX COCPCIOTOYCHHBIX IPY30B.

21. KpATCPHHA HCBBIFOAHOIO NMOIOKCHAA CHCTCMBI CBA3AHHBIX IPY30B 114
MHOIO¥TOJIbHOH JTHHUH BIUSHUS (3ArPYKCHHC HA MAKCHMYM. MHHHUMY M).
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22, Kputcpui HCBBITOJHOIO 3ArpyKCHHA A1 TPCYIOJIBHOW JTHHHUH
BITMSHUAL.

23, 3arpy»KCHUC TPCYIOJIbHOH JIMHUM BAMSHHSL NOABHXKHOH pacnpeac-
JICHHOM HArpy3kOH MOCTOAHHOM MHTCHCHBHOCTH, MMCHOLUCH 3aJAHHLIC U THO-
ObIC pa3pbIBbL

24, OnpcAacICHHUC MOJOKCHUS ONACHOIO CCUCHHA M PACUETHOIO MOI0MKC-
HHst CUCTCMbI CBA3AHHBIX FPY30B 1.1 O THOMPOIETHOH DanKky.

25, TpéxwapHupHbic CUCTCMbL. Apku. TpexiapHupHas apka. OCHOBHbBIC
noHsMTHs. OCHOBHOC OTAMUMC PACOTHI TPEXIUAPHMPHOM apKHW OT MpOCTO
Oanku.

26. AHAIUTHUCCKOC U IPA(UYCCKOC OMPCACACHUC OMOPHLIN PCAKLHIA B
TPEXIIAPHUPHOH apKC OT HCMOABHKHON HATPY3KH.

27. OnpcacncHUS BCIMYHHBL PACNOPA OT BCPTUKANBHON HArPY3KH.

28. MHOTOYrO.IbHHK PABHOACHCTBYIOLIMX, MHOTOYTONBHHK W KPHBAs
JABICHUA. TPUEMBI HX TTOCTPOCHH.

29. AHAIHTUYCCKOC ONMPCICICHUC BHYTPCHHUX CHUJIOBBLIX (PAKTOPOB B 1O-
ICPCUHBIX CCUCHHAX APKH.

30. TlonsaTne 0 pAUHOHATEHOM OUCPTAHHH KOHTYPA APKH.

31. IlpnémMbl MOCTPOCHHs THHUA BIWAHWA OMOPHBIX PCAKLMH, pacnopa u
BHYTPCHHUX CHJIOBBLIX (DAKTOPOB 17151 TPEXIUAPHUPHOH apKH.

32. TlocTpOCHHC JTHHHAH BIHAHHS H3rMOAKIINUX MOMCHTOB, MONCPCUHLIX H
MPOJOIBLHBIX CHJI ¢ MOMOLUBIO HY.ICBOH TOYKH. ONpcACICHUC KOOPIWHAT HYyJIC-
BbIX TOUCK.

33. Pacuér cTaTHYCCKH OMPCIACIHMBIX TUIOCKUX (pepM. OCHOBHLIC TOHSI-
TUS 1 onpeAeneHu. OCOOEHHOCTH PabOTHI 3 IEMEHTOB. COCTABILIOIUN (hepMy,
IO CPABHCHHIO ¢ PAdOTOH OANTKH.

34. Knaccupuramus gepM Mo OYCPTAHHEO BEPXHETO M HUJKHETO TIOSACOB,
[0 THIY PELIETKY, VCAOBHAM OMUPAHHA. 10 HASHAYCHHUK), YPOBHE) €3EL

35. AHANH?S TEOMETPHUCCKRONM HCH3MEHACMOCTH (pepM.

36, AHATHTUYCCKHU CIOCOD pacdéTa (PepM ¢ HCIOMB30OBAHUEM METOIA
CeucHHH (Cmocod PUTTEpa, Ciocod BEIPE3AHHA V3I0B, CIIOCO0 MPOSKUUM, CIO-
Co0 COBMECTHEIX CCUCHMIT).

37. OnpeaencHue YCUIMM B CTEPKHAX B HACTHBIX CITV4ASX. BBIABICHHE
HYJICBBIX CTCPIKHEH.

38. OnpeneneHuUE YCHIMI B CTEPAHAX CIOKHBIX ()epM 10 METOAY 3aMe-
Hb! CBSI3CH.

39. OCHOBHbIC MpaBHJA NMPOBCPKM ONPCACACHHSI ¥CHAMH B CTCPIKHAX
(epbl,

40. [TocTpOCHUC INHHUIL BINSIHUS YCHIMH A4 TJIOCKUNX OaMOUHbIX (PepM.
CcUCHUS KOHCOMbHBIC U MCIKAYOMOPHBIC,

41. TlonsTuc 0 padoTC U PACUCTC IAPCHICILHLIX (JCPM.

42, DHCPreTHUCCKUI MCTO ONPCAC/ACHUS! MCPCMCLUCHMIH, YHUBCPCAb-
HOCTb JHCPILCTHHCCKOr0 MCToAa. OCHOBA MCTOJa — MPUHLMIA BHPTYAIbHBIX
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]J2160T. [Tongarue 0 BO3MOMKHBIX NCPpCMCIIICHHAX. TCO]JCMEI 0 B3dHMHOCTH ]J2160T.
(Tcopcuma berru).

43, [MorcHunabHast 3HCprust 1CPOPMAUMH ILIOCKHX CHCTCM, BbIPAMCH-
HASt YCPC3 PAdOTY BHCIIHHX M BHYTPCHHUX CHUIOBLIX (DAKTOPOB.

44, OnpcacacHue nepeMccHui Mero10m Mopa. Uuaterpaa Mopa.

45. BbeiuucencHUC MHTCIpaa Mopa metoaom Bepew@arnna,

46. Onpcac.ICHUC OTHOCHTC TbHBIX (B3aMMHBIX) NCPCMCIICHHIL,

17. Onpcac.IcHUC NCPCMCIUCHHI MPH U3MCHCHHH TCMICPATVPbI U 0CAIKH
onop.
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SAKJIIOYEHHE

Bee umxeHEepHBIC COOpY/KEHHS TPEOVIOT MPEIBAPHTE ILHOTO pacyéTa I1
HX HAJEKHOH padoTHI MPH MHHHMANBHBIX 3aTpPaTax. YueOHAd JUCLIMILIHHA
«CTpOHTE . TbHAA MEXAHHKA» TO3BOIACT PACCUUTHIBATH HA TPOUYHOCTH. KECT-
KOCTb U YCTOMYHBOCTD CTOKHBIE CTCPKHEBBIC CHCTEMBIL.

3HaHHEe JUCUMILTHHBI «CTPOUTETPHAS MEXAHHMKA» COCTABIACT OCHOBY
MpO(PeCCHOHATEHON KBATU(IHKALMH HHKCHEPOB. KOHCTPYKTOPOB H PACUETYH-
KOB. HABBIKH M OMBIT. MOJNVUEHHBIC [PH H3VUCHHH CTPOUTEILHONH MEXAHHKH.
HCTIO-TB3VIOTCA APXHTEKTOPAMH. HH/KCHEPAMU-TIPOEKTHPOBIIMKAMH HA BCEX
ATANAX MPOSKTHPOBAHUA. HAYHHAA OT COCTABICHHS APXHTEKTVPHOTO 3aMBICIA
W 3aKAHYHBAS HAHAYCHHEM PA3MEpOB JeTalel. 3HAHWSA CTPOHTEIHLHOH MeXa-
HHKH HEOOXOIMMBI TAKKE MAcTepaM, MpopadaM MpH H3TOTOBICHHH KOHCTPYK-
U, WX TEPEBO3KE, MOHTAKE, IKCILIVATALMHA, PEMOHTE,

KTO mpaBH.IBHO OCBAMBAET 3TOT NPEIMET. HE MPOCTO 3aVUHBAET (POPMY-
Jbl, a MBITACTCA MOHATH (PH3HYECKHH CMBICT 3aJa4H, MOYYBCTBOBATE PadoTY
KOHCTPVKIMH. HAHTH CIA0BIC MECTA U NPEIJIOZKHTD BAPHAHTH] PEIICHAS 30,TA4H —
PasBHBACT B CE0€ HIKCHEPHYIO HHTYHIHIO. XOPOIIHil COCHHATHCT HE TOJBKO
JEIAET PACUETH ¢ TPEOVEMOH TOYHOCTBIO. HO H NMPEIBHTHT KOHCUHBIH PE3YIb-
TaT. IIpyu HATHYHH KOMIBIOTCPOB H CTAHIAPTHBIX OpOrpaMyM 00I¢€ 3HAYHUMBI-
MH CTAHOBATCA YMCHHUA TBOPHYSCKH MBICTHTD, BBINQ.IHATH MPOBEPKH TOJIVUCH-
HBIX PE3Y.IHTATOB, HAXOIUTH BO3MOJKHBIC JOTHYECKHE OIMUOKH H TPAMOTHO
HCTIPABIATH UX.
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