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YyebHol mucuumuumHoOn «TexHHueckass MEXaHHKa» MpelycMaTpHUBaeTCs
M3ydeHue OOIIMX 3aKOHOB JIBM)KEHHSI M PAaBHOBECUS MaTepUaNIbHBIX TEJI, OCHOB
pacyera 3JIEMEHTOB KOHCTPYKLIMM Ha IIPOYHOCTH, KECTKOCTh U YCTOMYMBOCTH, a
TaKXe JeTaJIed MallliH U MEXaHU3MOB.

JucuumumHa cOCTOMT W3 pasnelioB: «Teopernueckas MexaHUKay,
«ConpoTuBIEHNE MAaTEPUATIOBY U «/leTan mammny.

[lo pgaHHOM JUCUMIUIMHE MPEAYCMATPUBACTCA  BBINOJHEHUE  OJIHOM
JIOMAIllHEW KOHTPOJIbHOW paloThl, OXBAaThIBAIOIIEH Bce pas3ieibl  yueOHOM
IPOrPaAMMBI.

Marepuai, BBIHOCUMBIA Ha YCTAHOBOYHBIE U OO30pHBIC 3aHATHS, a TaKKE
MepeyeHb BBIMOMHAEMBIX MPAKTUUYECKUX 3aHATHH ONpPEAeNsioTcs ydeOHBIM
3aBEICHUEM HUCXOAs U3 MNpoQuiIsi TMOATOTOBKM BBIMYCKHUKA, KOHTHHTEHTA
CTyZIeHTOB (paboTaronux U He padoTarolmMUX MO0 W30paHHOW CHEIUATbHOCTH) H
COOTBETCTBYIOIUX YU€OHBIX MJIAHOB.

Ha yCTaHOBOYHBIX 3aHATUAX CTYAEHTOB 3HAKOMST C MIPOrpaMMOu
JTUCHUIUIMHBI, METOJIMKONW paOOThl HaJ MaTEpUAJIOM M BBIIIOJIHEHUS JIOMalIHEen
KOHTPOJIbHOU pabOTHI.

BapuaHTel KOHTpOJBHOW  pabOThl  COCTaBJIE€Hbl MPUMEHHUTEIBHO K
JEHCTBYIOINIEeH paboueli mporpaMme Mo JUCHUTIIINHE.

Brimonnenne pomMaiiHeld KOHTPOJBHOW pabOTHl  OMpenemsieT CTENeHb
YCBOEHUS CTYICHTAMHU MU3Y4acMOro MaTepraia U yMEHUE NPUMEHSATh MOJy4CHHBIE
3HAHUS [IPU PELICHUH ITPAKTUYECKUX 3a/1a4.

OO030pHBIE JIEKIMH MPOBOASTCA MO CJIOXKHBIM JJII CAMOCTOSTEIHHOTO
M3Y4YEHUs TEMaM MPOTPaAMMBI.

[IpoBeneHne MNpakTUYECKUX 3aHATHM [PEAYyCMAaTPUBAET CBOCH LEIBIO
3aKpeIUICHHE TEOPETUYECKUX 3HAHUN U TPUOOPETEHHUE MPaKTUYECKUX YMEHWIA No
nporpamme y4eOHON AUCHUTIIHHBIL.

VYyeOHblil MaTeprall peKOMEHYeTCS U3y4aTh B TOM MOCIEA0BATEIbHOCTH,
KOTOpasi JaHa B METOANYECKUX YKa3aHUAX:

- O3HAKOMJIEHME C IIPUMEPHBIM TEMATHYECKHM IUIAHOM M METOAUYECKUMH
yYKa3aHUSAMU I10 TEMaM;
- I3y4EHHE MPOrPaMMHOI0 MaTepraia no peKOMEHAYEMOM JINTEPaTypE;
- COCTaBJICHHE OTBETOB HA BONPOCHI CAMOKOHTPOJISA, NIPUBEACHHBIE TIOCIIE KAXKIOU
TEMBL.

B pesynbrare uzydeHus: JUCLMIUIMHBI CTYACHT JOJIKEH:

3Hamy:

— OCHOBBI TEXHHYECKON MEXaHUKU;

— BHIbI MCXAaHU3MOB, X KHHCMATHYCCKHUC U JTUHAMHUYCCKHNC XapPAKTCPHUCTHUKH



— MCTOIUKY pacucTa 3JICMCHTOB KOHCTpYKHI/Iﬁ Ha IIPOYHOCTb, KCCTKOCTbL U
YCTOIZLIHBOCTB IIpH pa3JIMYHbBIX BUAAX I[e(l)OpMaI_[HI/I;

OCHOBBI PACYETOB MEXAaHMYECKHUX IIepenad M IMPOCTEHITUX COOPOYHBIX
€JIMHUI] OOIIEero Ha3HAUYECHHU.
ymemun:
— TIPOM3BOJUTH PACUYCThl MEXaHWYECKHUX IMepeaad M MPOCTEHITNX COOPOUHBIX
€IMHMIIL;
— YUTaTh KHHEMATHYECKUE CXEMBI,

— OnpeAciisiTh HAIIPSAKCHNUA B KOHCTPYKIIMOHHBIX 3JICMCHTAX.

OO0mme MeToaMYeCKHE YKA3AHUS
KontponbHast paboTa COCTOUT M3 3ajlad IO TEOPETHYECKOM MEXaHUKE U
CONPOTHUBIICHUIO MaTEPUAJIOB.
N3ydenne nUCHUMIUIMHBI JETUTCS Ha JBa J3Tala: OCBOEHUE TEOPUH W
BBITIOJIHEHUE KOHTPOJIBHOM pabOTHI.

[TocnenoBaTenbHOCTh NEUCTBUI CTYIEHTOB MOXKET OBITh CJICAYIOIICH:
3HAKOMCTBO C COJIEpXKaHUEM 3aJlauyd; H3ydeHue ydeOHOro marepuaia IIo
PEKOMEH/IOBAaHHBIM CIUCKaM JIMTEPATYPhl; MPOBEpPKA YCBOEHHS — OTBETHI Ha
KOHTPOJIbHBIC BOIIPOCHI, IPUBEJICHHBIE B YUeOHHKE, pa300p IPUBEICHHBIX B
JAaHHOM TIOCOOMH TPUMEPOB M CaMOCTOSATEIILHOE WX BBHINOJHCHUE; BBITIOJHECHUE
KOHTPOJIbHOU padOTHI.

BapuanT 3agaHus BbIOMpacTCS MO IOCIEIHEH M TMpeArnocieaHer mudpam

mudpa.
TpedoBanusi K 0)OPMIICHHIO KOHTPOJbHBIX PadoT

1. KonTtposnpHast paboTa BBIMOTHSETCS B TETPAaad B KIETOUKY, Ha OOJIOKKE
KOTOpPO# yKa3bIBaeTcsi (aMuiusi, UMsi, OTYECTBO, IMU(pP, HAUMEHOBAHUE
JUCHUTUIMHBI, HOMEP KOHTPOJIBHOM paboTHhI.

.TekcT BBITONHAETCS YEpPHUIIAMH, CXEMBI KapaHaIlIoM.

Petienue kaxx10i 3a1a4 HAYUHACTCSI C HOBOW CTPAHMIIBI.

[Tocne 3anucu perieHui Beex 3a7ad yka3aTh UCIOJIb30BAHHYIO JTUTEPATYPY.
Pemenne 3amau mpeaBapsieTcsl 3alldChbiO0 YCIOBUSL B TEKCTOBOWM (opme, a

Ok own

3aTeM B KOJIOHKY C YKa3aHUEM M3BECTHBIX U HEM3BECTHBIX BEJINYHH.
6. Pemenue BBINOJMHSETCS B IOCIENOBATEIbHOCTH, YKAa3aHHOW NPUMEPOM B
METOANYECKUX YKA3aHUAX, JEHCTBHS MOSICHAKOTCSA TEKCTOM.
7. Bce BblunCIEHUS ClEeAyeT NPOM3BOIUTH B eAuHULIaX cuctembl CU.
8. B KoHIIe TeTpasy OCTaBUTh HECKOJIKO CTPAHUIL AJISi PELIEH3UH.



BeinonHenHass pa®ota mpeacTaBisieTcs B y4eOHOE 3aBEAEHUE Tepen
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MakcuMainbHas yueOHas Harpyska 250

OO6s3aTenbHas ayauTOpHAs yueOHast Harpys3ka ,BCero 42

B TOM 4YHCIJIC

MPAKTUYECKUX 3aHATUN 20

CamocrostenbHas pabota (BHeayIUTOpHAs) 208

Bunbl camoctosiTenbHOM padoThI (IEPEUUCITUTD )

N3ydyeHne TeopeTnyecKoro Mmarepmana o TeMaMm.

CocraBiieHue KOHCIEKTa MO MepeyHio BompocoB. Pabora ¢
yueOHOM U CHEIUaJbHOM TEXHUYECKOU JUTEPATYpPOH.
Pemenue 3anau.

CocraBieHue OTYETOB.

BrlnosiHeHre JoMalllHe KOHTPOJIbHOM pabOThI

3 —uii cemecTp- 3aueT



http://www.iprbookshop.ru/87082.html
https://www.iprbookshop.ru/88496.html

[TpomexxyTouHast aTTectanus B (hopMe IK3aMeHa

B nocobun npuBeneHbl METOAMYECKUE YKa3aHUSI K pacyeTHO-TpadhuuecKum
3aJJaHUsIM 110 TEOPETHMUYECKOM MEXaHMKE, METOJUKa BBINOJIHEHUA paboT W
BapUaHTHI 3aJ1aHus C HA0OPOM CXEM.

JlanHoe nocoOue npegHa3HaueHo s CTYACHTOB 3a04HOI0 OTJEJICHHUS.

1.MeToanveckune yKazaHus M0 U3y4YeHHUIO Y4eOHOr0 MaTepraJjia 1o reMmam u
BONPOCHI IJII CAMOKOHTP 0JIA1

BBenenue

HeobxomuMo ysSICHUTP MECTO TEXHHMYECKOW MEXaHUKH B COBPEMEHHOM
MPOU3BOJICTBE, €€ CBSI3b C APYTMMH JUCHUIUIMHAMU CHenualibHOCTU. WMeTh
MOHATHE O MATEpPUHU, JBUKEHUHM, MEXaHUUYECKOM JIBUKEHHHM, PAaBHOBECHUM. 3HATh,
YTO M3y4yaeT CTaTUKA, KHHEMATHUKa, IMHAMUKA.

Pa3nen 1 Teopernueckasi MexaHuKa

Craruka

CraTuKa SIBISETCS YaCThl0 TEOPETUUECKON MEXAaHUKH, U3ydarollleil yCIoBus,
MIPU KOTOPBIX TEJIO HAXOJUTCS MO JECHCTBUEM 3aIaHHOM CUCTEMBI CUJI. Y CIICIIHOE
OBJIaJICHUE YYEOHBIM MaTepUa]IOM IO CTaTUKE — HEOOXOAUMOE YCJIOBHUE IS
M3yUYEHUS BCEX MOCJEAYIOIINX TEM U Pa3/IeIOB Kypca TEXHUUECKON MEXaHUKH.

Tema 1.1 OcHOBHBbIE NOHATHSI U AKCHOMBbI CTATHKH

[Ipu u3ydeHUH TEMBbI CleAyeT BHUKHYTh B (PU3MUECKHUM CMBICT aKCHOM
cTtaTuku. M3ydast CBSI3U U UX PEakluu, HY>)KHO UMETh B BHUY, UTO PEaKLHs CBSA3U
SIBJISIETCSI CWJIOW TIPOTHMBOJICMCTBHUS M HaIlpaBlieHa BCErJa MPOTHBOIOI0XKHO CHUJIE
JENCTBHS pacCMaTPUBAEMOro Teja Ha CBA3b (0mopy).

Bonpocs! a5 CaMOKOHTP 0J1s1
1. HazoBuTe pa3zienbl TEOPETUUECKON MEXaHUKHU U YKaXKUTE, KaKKe BOMPOCHI B HUX
M3YyYaloT.
2. [latite onpeaenenue matepuu. [lepeuncnure hopMbl IBHKEHUS MaTEPHH.
3. B ueM 0OmHOCTh TOHATHI a0COIOTHO TBEPAOTO TEJla U MAaTEPUATHHOU TOYKH U
B YEM HX paziaudue’?
4. JlaiiTe onpesieieHUe CUJIBL.
5. Kakue cucTeMbl CHJI Ha3bIBAIOT CTATHYCCKN YKBUBAJICHTHBIMM ?
6. Uto Takoe paBHOACHCTBYIOIIAsA CUCTEMA CUJI, YPAaBHOBEIINBAIOIIAS CHIa?
7. ChopmynmupyiiTe akCHOMBI CTaTHKH.
8. Kakue Tena Ha3pIBaroTCs CBOOOJIHBIMH, a KaKHE HECBOOOIHBIMH ?
9. Uto HaA3BIBACTCA CBA3BIO?


https://pandia.ru/text/category/vipolnenie_rabot/

10. Yro Takoe peakuus CBSI3U?
11. Tlepeunciute BUIBI CBA3EH M YKOKHUTE HAINpPaBJICHHE COOTBETCTBYIOIIMX UM
PEAKIINH.

Tema 1.2 Iliiockas cucteMa CXOASAUIAXCH CHJI

DTa cucreMa SKBUBAJIEHTHA OJHOW cuiie (paBHOJAEHCTBYIOLIEH) U CTPEMUTCS
npuaath Teny (B ciaydae, €Clid TOYKa CXOXKIEHHUS CHJI COBMAJAET C LEHTPOM
TSDKECTHU Tella) MpSAMOJIMHEHHOe JIBIKeHne. PaBHOBecue Tena Oyner UMeTh MECTO
B CJIy4ya€ pABEHCTBA PABHOICUCTBYIOLUIEH HYJIO. ['€OMETPUUECKUM YCIIOBUEM
PaBHOBECHUS SIBJISIETCA 3aMKHYTOCTh MHOTOYTOJIBHHKA, MOCTPOCHHOIO HAa CHJIAX
CUCTEMBI, AaHAIMTUYECKUM YCJIOBHEM — PABEHCTBO HYJIO alTeOpandecKux CyMM
MPOSKITNI CHJI CHCTEMBI Ha JIFOOBIE BE B3aUMHO MEPIICHINKYIISIPHBIE OCH.

Hayuurech pemiats 3aaui Ha paBHOBECHUE Tel, 00paTHB 0c000€ BHUMAaHHE
Ha pallMOHATIbHBIA BHIOOP HAIIPaBIEHUS! KOOPAUHATHBIX OCEH.

Bonpocs! 1151 CaMOKOHTP 0J11
1. T'eomerpuueckuii criocod HaXOXKJACHUS PaBHOJACHCTBYIOMICH IJIOCKON CHCTEMBI
CXOSIINXCS CUJL.
2. Yto Ha3pIBaeTCS MPOCSKIMEH CHJIBI Ha OCh? B KakoM citydae TMPOEKITUs CHITBI Ha
OCh paBHA HYJIO?
3.Kak HaiiTu cuioBOe 3HAYCHHE M HAINpPABICHUE PABHOCHCTBYIONIEH CUCTEMBI
CWJ, €ClId 3aJaHbl MPOEKUMHU COCTABJISIOMIMX CHUJI HA [JIBE B3aUMHO
NEePHEHIUKYJIISIPHBIE OCH.
4.ChopmynupyiiTe aHAIUTUUECKOE YCIOBHUE PABHOBECHS TUIOCKOM CHCTEMBbI
CXOJISIIUXCS CUJL.

Tema 1.3 ITapa cua

Cucrema map CuJ SKBUBAJEHTHa OJHOM mape (paBHOACHUCTBYIOUIEH) U
CTpPEMHTCSI TpUIATh TEIy BpalaTeabHOE IBIWKeHHE. PaBHOBecue Tema Oymaer
MMETh MECTO B CIIy4ae pPaBEHCTBA HYIK0 MOMEHTAa PAaBHOACUCTBYIOLIEH IIApBHI.
AHQIUTUYECKMM  YCIIOBUEM  pPAaBHOBECHs  SBJISIETCS  PABEHCTBO  HYIIIO
anreOpanueckodl CyMMbl MOMEHTOB map cucteMbl. CremayeT oOpaTHUTh 0co0oe
BHUMAHHME Ha OINPEIECICHHE MOMEHTA CHJIbl OTHOCHTENBbHO TOYKM. HeoOxommmo
IIOMHUTh, YTO MOMEHT CHJIbI OTHOCUTEJIBHO TOYKU PAaBEH HYIIO JUIIb, B Clydac
€CJIM TOYKA JISKUT Ha JINHUU JEHCTBUS CUJIBL.

Bonpocel 11 caMOKOHTP 0151
1. Yto Takoe mapa cuiu?
2. Uto Takoe MOMEHT Maphl CUJI, TUIEUO Maphbl CUIT?
3. Chopmynupyiite ycioBrUe paBHOBECHS CUCTEMBI TIap CHIL

Tema 1.4 ILiiockast cucteMa MPpoOU3BOJIBLHO PACIOI0KEHHBIX CHJI

OTa cucteMa YKBUBAJICHTHA OJHOW cuiie (Ha3bIBa€MOM TJIABHBIM BEKTOPOM)

U camMoil mape (MOMEHT, KOTOPbI Ha3bIBAIOT I'JIaBHBIM MOMEHTOM) U CTPEMUTCS
8



NpUAaTh TEAy B OOLIEM Ccllydae NPSIMOJMHENHOE M BpallaTebHOE ABUKEHUE
OJTHOBpEMEHHO. M3y4eHHbIe paHee CHUCTEMbI CXOISIIMXCA CHJI U CUCTEMa map —
YacTHbIE CIy4yal IPOU3BOJBHOM cUCTeMbl cuil. PaBHOBecue Tena OyneT MMETh
MECTO B CJIy4a€ pPAaBEHCTBA HYJIK W IJIABHOTO BEKTOpa, M TJIABHOIO MOMEHTA
CUCTEMBbl. AHAIUTUYECKUM YCIOBHEM PABHOBECHUS SBISAECTCSA PABEHCTBO HYIIIO
anreOpanyeckux CyMM NPOEKIHMH CHJI CUCTEMbl Ha JIOOblE JBE B3aHUMHO
NEePIEHANKYIISPHBIE OCH OTHOCUTENBHO 10001 Touku. CrieayeT NoaydUTh HaBbIKH
B pEIICHMM 3aJa4 Ha PaBHOBECHUE TeJl, B TOM YHUCJE Ha OMNPEJeNICHUE OMOPHBIX
peakuuii 0ajoK M CHJI, HArpY»KaroUIUX CTEePKHHU, 00paThB 0co00€ BHHUMAaHHE Ha
palMOHAIBHBIN BBIOOP HANpaBiICHUS KOOPAMHATHBIX OCEM U TMOJOXKEHHS IIeHTpa
MOMEHTOB.

Bonpocs! ay1s1 CaMOKOHTP 0J1s1
1. YTo Takoe MOMEHT CHJIbI OTHOCUTEILHO TOUKH?
2. Kak Gepercst 3HaK MOMEHTA CUJTbl OTHOCUTENILHO TOUKH?
3. Uro Ha3bIBaETCs IIIEYOM CUIIbI?
4. B xakoM citydya€ MOMEHT CHJIbI OTHOCUTENILHO TOYKU PABEH HYIIO?
5. UTo Takoe IJIaBHbII BEKTOP U IJIaBHBIM MOMEHT IUIOCKOW CUCTEMBI CHJI?
6. Chopmynupyiite Teopemy Bapunrona.
7.ChopmynupyiiTe aHAJIUTUYECKOE YCJIOBUE PpABHOBECHS IIJIOCKOH CHUCTEMBI
IIPOU3BOJIBHO PACIIONIOKEHHBIX CHJL.
8. YkaxxuTe Tpu BUJa YpaBHEHHUS PaBHOBECHS IJIOCKOW CHCTEMBI TPOU3BOJIBHO pac
IOJIO’KEHHBIX CHIL
9. Vkaxure, KaKk palliOHAIbHO BHIOpaTh HAIPaBJICHUS OCEH KOOpAUHAT U LIEHTP
MOMEHTOB.
10. Kakue Harpy3ku Ha3bIBalOTCSI COCPEAOTOUCHHBIMU U pacipe1eICHHBIMU?
11. Yto Takoe MHTEHCUBHOCTh PABHOMEPHO PACIPEAEICHHON Harpy3Ku?
12 Kak HalTH 4YHUCIOBOE 3HAYCHHE HAIpaBIEHUS M TOYKY MNPUIIOKEHUS
PaBHOJEHUCTBYIOIIEH PABHOMEPHO PaCIpeIEICHHON Harpy3KH.
13. Kakue cucteMbl Ha3bIBAIOTCA CTATHUECKH OMPECITUMbBIMU?
14. Yto Ha3bIBaeTCS CUIION TpEeHUS?
15. Ilepeuncnure OCHOBHBIE 3aKOHBI TPEHUS CKOJIbKEHUSI.
16. Yro Takoe yroJy TpeHus, KOHYC TpeHuUs?
17. KakoBbl 0COOEHHOCTH TPEHUSI KAaUEeHHUSI?

Tema 1.6 IIpocTpancTBeHHas1 cHCTEMa CHJI

Kak mutockne, mpOCTPaHCTBEHHBIE CHCTEMBI MOJAPA3IECISAIOT HAa CHCTEMBI
CXOASIIMXCA WM MPOU3BOJBHO  PACHOJIOKEHHBIX CUJI. MHOrOyrojbHUK,
NOCTPOECHHBIA HA CXOMSIIUXCS CHJIaX CUCTEMbI, OKA3bIBAETCS MPOCTPAHCTBEHHBIM,
YTO JIeJaeT HEBO3MOXKHBIM MPUMEHEHHUE Tpapuueckoro u rpadoaHatuTudecKoro

MCTOAOB PCIICHHA. AHanmuTnyeckui MCTOA PCIICHUSA aHAJOTUYCH H3JIOKCHHOMY
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JUISL TIJIOCKUX CHUCTEM C TOW JIMIIb PAa3HULIEH, YTO CHUJIBI TPOCLUPYIOTCS Ha TpH (a
HE Ha JIB€) B3aUMHO MEPICHUKYJISAPHBIE OCH, @ MOMEHTBI CHJI OINpPEACISIIOTCS
OTHOCHUTEJIBHO 3THX ocel (a He Touyek). Heo6XxoauMo MOMHUTh, YTO MOMEHT CHJIBI
OTHOCHUTEJIbHO OCH PABEH HYJIIO B TOM ClIy4yae, KOrJa CHJIa U OChb JIEKAT B OJHOU
IJIOCKOCTH (T.€. IMHUA JEHCTBUS CUIIbI WJTM NTapaJuleNibHA OCH, UJTU MIEPECEKAET €e).

Bonpockl ay1s1 caMOKOHTP 0151
1. Hanumure ypaBHEHUsT paBHOBECHUsS [JII  MPOCTPAHCTBEHHOW  CUCTEMBI
CXOISALIUXCS CUJL.
2. UTo Takoe MOMEHT CHUJIbl OTHOCUTEIHHO OCH? B Kakux ciaydasX MOMEHT CHUJIBI
OTHOCHUTEJIbHO OCH PaBEH HYJIO?
3. Hamummure ypaBHEHHS paBHOBECHs AJIsi MPOU3BOJIBHOM MPOCTPAHCTBEHHOU
CUCTEMBI CHUJL.

Tema 1.7 LleHTp THAKeCTH TeJia

TeMa OTHOCHUTENBHO MPOCTA ISl YCBOEHHUS, OJHAKO KpaWHE BaXKHA MPU
U3YyYEHUH Kypca CONPOTHBJICHUA MaTepHaloB. [JaBHOE BHHUMAaHUE 3/I€ChH
HEO0OXOJMMO OOpaTUTh Ha peIlIeHHE 337a4 KaK C IMIOCKUMHU U F€OMETPUUYECKUMHU
dburypamu, TaK ¥ O CTaHJAPTHBIMU MPOKATHBIMU MPOPUIISIMH.

Bonpockl 1151 caMOKOHTP 0J11
1. Yro Takoe EeHTp mapauieIbHbIX CUJT?
2. Kak HaliTu KOOpAMHATHI IEHTPA MapaieTbHbIX CUIT?
3. Uto Takoe IeHTp TsHKeCTH Tena?
4, Kak HaliTU LIEHTP TSHKECTH MPSAMOYTOJIbHUKA, TPEYTrOIbHUKA, Kpyra?
5. Kak HaliTh KOOpAMHATHI LIEHTPA TSHKECTHU MJIOCKOTO COCTABHOI'O CEUEHUS?

Kunemaruka

Tema 1.8 OcHOBHbBIE NOHATHA KHUHEMATUKH

N3yanB kWHEMATWKy TOYKH, OOpaTuTeé BHHMAaHHE HAa TO, YTO
NPSAMOJIMHEWHOE JIBUKEHHE TOYKM KAaK HEPAaBHOMEPHOE, TaK M PABHOMEPHOE
BCEI/la XapakTepu3yeTcs HAIMYUEM HOPMAJIBHOTO (LEHTPOCTPEMUTETHLHOTO)
yckopeHusa. Ilpu mocrynaTtenbHOM — ABMXKEHMHM Tena  (XapaKTepu3yeMoM
JBIKEHUEM JIF000H ero TOYKH) MPUMEHUMBI Bce (OPMYJIBI KHHEMATUKH TOYKHU.
@opMynbl 7Sl ONPENEICHUs] YIJIOBBIX BEIMYMH TENA, BPALAOLIETOCS BOKPYT
HEMOJIB)KHOM OCH, MMEIOT TMOJHYI0 CMBICIOBYIO aHAJIOTHIO ¢ (opMmylamMu s
ONPEACNEHUS]  COOTBETCTBYIOIIMX  JIMHEWHBIX  BEIIMYMH  TOCTYMATEIbHO
JBHOKYILIETOCA Tea.

Bonpocsl 151 cCaMOKOHTP 0J1s1
1. Yro uzyyaer kuHemaruka?
2.Yto Takoe cucrema orcuéra?
3. Kakoii cMBICII UMEIOT B KHHEMATUKE MOHATUSI TIOKOI» U «JIBUXKEHUE»?
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4., [laiiTe omnpeneseHUE OCHOBHBIX IOHSATUH KHHEMAaTHKU: TpPaeKTOpUs,
paccTosiHue, MMyTh U BpeMs.

Tema 1.9 KunemaTruka ToYKH

M3yunte ypaBHEHUA JIBUKCHHMS TOYKH; ONPEACICHUS YCKOPEHUS;
NOCTpOeHUE rpa)uKOB YCKOPEHUS, CKOPOCTH, ITyTH, PACCTOSIHUS.

Bonpockl ay1s1 caMOKOHTP 0151
1. B uem 3akimrogaeTcss OTHOCHTEILHOCTD MOHATHI MOKOS U JIBU)KCHUS?
2. Kakumu cnocobaMu MOKET OBITh 3aJ1aH 3aKOH JIBUKECHUSI TOUYKUA?
3.Kak HampaBieH BEKTOpP HCTUHHOM CKOPOCTH TOYKM MPU KPUBOJUHEHUHOM
JIBUOKEHUH?
4. Kak HarpaBjeHbl KacaTeJIbHOE U HOPMAJIbHOE YCKOPEHUS TOUKH?
5. Kakoe nBuxeHue coBepIiaeT TOUKa, €Clu KacaTeIbHOE YCKOPEHHE PaBHO HYIIIO,
a HOPMaJIbHOE HE U3MEHSIETCA C TEUYEHUEM BpEMEHU?
6.Kak  BeITUAmAT  KUHEMaTHYeCKWe TpadhuK TPU  PAaBHOMEPHOM W
PaBHONIEPEMEHHOM JIBUKECHHU ?

Tema 1. 10 IIpocTeiiiune N1BUKEHUs TeJIa

M3yuute mnocTymaTenbHOE U BpamiaTeabHOEe JBIHKEeHHE Tena. OOpartute
BHUMAaHHWE Ha OINpEJeJICHUE BCEX IapaMeTpOB BpaIllEHUS Tela BOKPYT
HEIIOABUXKHOM OCH.

Bonpocsl 1151 CaMOKOHTP 0J1s1
1. Kakoe nBu>keHHE TBEPAOTO TeJia Ha3bIBAETCS MOCTYIATEIbHBIM?
2. IlepeuncauTe CBOMCTBA MOCTYIATEIHFHOTO JBHXKCHUS TBEPOTO TeJa.
3.JlaifHe ompejeneHWe BpPAIIATEIBLHOTO JIBIDKCHUS TBEPAOTO Telda BOKPYT
HENOABUKHOM OCH.
4 Kak 3amuchiBaeTcsi B OOIEM BHUJICE YpPaBHEHHE BpAIATEIILHOTO JBHKCHUS
TBEPOro Tena?
5. Hanmmmre ¢dopmynny, yCTaHaBIMBAIOIIYIO CBSI3h MEXKIY YaCTOTOW BpAIICHUS
TeJla U YIJI0OBOM CKOPOCTHIO BpaIlECHUS.
6. Jlaiite ompeneneHue pPaBHOMEPHOTO W PABHOMEPEMEHHOTO BpaIlaTebHOTO
JIBYDKCHHUS.
7. Kakas nmuddepeHnnaibHas 3aBUCUMOCTh CYIIECTBYET MEXAY YIJIOBBIM
MePEMEIICHUEM, YTJIOBOW CKOPOCTHIO U YIJIOBBIM YCKOPEHUEM?
8. Kakasg 3aBHCHMOCTH CYIIECTBYET MEXKAY JHHCHHBIM IEPEMEIICHHUEM,
CKOPOCTBIO M  YCKOPEHMEM TOYEK BpAIAIONIETOCS Tella U YIJIOBBIM
MepeMEIICHNEM, CKOPOCThIO U YCKOPEHUEM Tera.

Tema 1. 11 CioxxHoe JBHKeHNE TOUKH

[Ipu wu3ydeHuum wmarepuana TeMbl, OOpaTUTE BHUMaHUE Ha TO, KakKoe
JBIKCHUE SIBIIICTCSI OTHOCUTEIIBHBIM, TIEPEHOCHBIM, a0COTFOTHBIM.

Bomnpocs! ay1st caM OKOHTP 0J11
11



1. Kakoe JABMXKEHHME TOUKM HA3bIBAETCA OTHOCUTEIbHBIM, TEPEHOCHBIM,
aobcomoTHeiM?  IlpuBeguTe mnOpuUMEpbl  OTHOCUTEIBHOrO, MEPEHOCHOIo |
a0COIIOTHOTO ABUKEHUS TOUKH.

2. ChopMmynupyiiTe TeopemMy CIOXKEHHS CKOPOCTEW MpHU CIOKHOM JIBUKEHUU
TOYKH.

Tema 1.12 Ci10:kHO€ IBHIKEHHUE Tejla

N3yuuB mnockomnapasielibHOe JBUKEHHE Te€la, €ro pasjiokEHHUE Ha
NOCTyNaTeAbHOE M BpalllaTeIbHOE, HAyYUTECh pellaTh 3aJauyd Ha OIpelelieHue
CKOPOCTEH JIFOOBIX TOUEK MITOCKUX MEXaHU3MOB.

I[Ipn  wu3noXkeHun TeMbl O0OpaTUTE BHHMAaHHE Ha  BO3MOXKHOCTh
SKBUBAJICHTHOM 3aMEHbl JIByX BpAIllAaTEJIbHBIX JBWKEHUN Tela OJHUM s
NapaJUICTbHBIX W TIEPECEKAIOIINXCS OCEH, OIpENETICHUE YIJIIOBOM CKOPOCTH
a0COIIOTHOT O BpallleHHs Tela.

Bomnpocs! 1151 caMOKOHTP 0J1e1
1. Kakoe nBr>keHHE TBEpAOro Tejla Ha3bIBAETCA IIOCKONapaIeIbHBIM?

2. Ha xakue ABUKEHUSI MOXKET OBITh pa3iio’KEHO IIOCKOIapaiebHOe IBUKEeHHE?
3. UTo Takoe MTHOBEHHBIN IIEHTP CKOPOCTEH?

4. Kak omnpenenuTs adCOMOTHYIO CKOPOCTh JHO0OW TOYKHU TEJa, €CIIU IMOJIOKEHHUE
€€ MTHOBEHHOTI'O LIEHTPa CKOPOCTEW U3BECTHO?

JIlnnamuka

[Ipu u3ydeHuu paszena BHUKHUTE B (PU3UYECKUM CMBICT aKCHOM JUHAMMKH,
HAy4YUTECh WCIOJIb30BaTh OCHOBaHHBIM Ha mnpuHnune Jlamambepa wMeron
KHUHETOCTATUKH, MO3BOJISIONINN MPUMEHSTh YPAaBHEHUS PABHOBECHSI CTAaTUKH JIJIsi
JBIDKYIIETOCS C ycKopeHueMm Ttena. CrenyeT MOMHUTb, YTO CHJIa HHEPIUU
puIaraeTcs K yCKOPEHHOMY TeJy YCIIOBHO, TaK KakK B JIGMCTBUTEILHOCTU Ha HETO
He aeiictByeT. Oco0oe BHUMAHUE CIENYET YIASIUTh BOIPOCY TPEHUS CKOJIBbKCHHUS
U TIOHSITUIO CaMOTOPMOXKEHHUS, HMEIOIIMM BaKHEIllee 3HAYeHUE B TEXHHKE.

DopMyIibl A onpesiesieHuss padoThl, MOIIHOCTH U KMHETUYECKOW SHEPTUU
Tela, a TAaKK€ OCHOBHOM 3aKOH JMHAMUKHM Ui CIy4aeB IOCTYMATEILHOTO H
BpalaTeIbHOTO JBUKEHUS Tela UMEIOT MOJHYIO CMBICJIIOBYIO aHAJIOTHIO.

Tema 1.13 OcHOBHBIE TIOHATHA M AKCHOMBI JTHHAMHKH

[Ipn wu3ydyeHUH TEMbl HEOOXOAMMO HAyYUThCS, MPU PEIICHUH 3ajad,
MIPUMEHSTh aKCUOMBI IMHAMUKH U CJICJICTBUS U3 HUX.

Bonpocel 11 caMOKOHTP 0151
1. ChopmynupyiiTe nMepByr0 akCUOMY TUHAMUKHU (MIPUHIUIT UHEPIIUU) U BTOPYIO
aKCOMY JTUHAMUKH (OCHOBHOM 3aKOH JUHAMHUKU TOYKH).

2. ChopMynmupyiTe 1Be OCHOBHBIC 3a7a9H TUHAMUKH.
3. U3noxute TPEeThI0 aKCHOMY JTUHAMUKH (3aKOH HE3aBUCUMOCTH JCHCTBUS CUJT) U

YETBEPTYIO aKCMOMY (3aKOH PAaBEHCTBA JIEUCTBUS U MPOTUBOACHCTBHUS).
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Tema 1.14 /IBH:KeHMe MATEPHATbHON TOYKH. MeTO0 KMHETOCTATHKH

N3yunte NoHATHS O CBOOOJHOM M HECBOOOJHOW TOYKE, O CHJIE MHEPIUU.
Hayunrech pemarp 3amadyum Ha IOCTyHaTelnbHOE ABMXKEHHE Tena ¢ [lomomnero
METOJ]a KWHETOCTAaTUKH JJIs JTF0O0T0 BUAA JBUKECHHUSL.

Bomnpocsl 11 caMOKOHTP 0151
1. JMaitite onpenenenue cuibl uHepuuu. Kak onpenensieTca €€ MOAyNlb U
HarpaBieHue? K yeMy npuiioxkeHa cuia uHepuuu?
2. B uem 3axmouaercs npuniuin Jlamamoepa?

Tema 1.15 PaboTa 1 MOIITHOCTH

[Ipu u3ydeHuH TeMbl HEOOXOIUMO YCBOUTH MOHSATHUS PaOOThHI, MOLIHOCTH,
ko3 umeHTa mojae3Horo AecTBus. M3yunte enuHUIBI U3MEpeHHs] padoThl U
MolHocTd. HayuuTtech pemiath 3a1adu MO ONpEAETIeHHI0 paboThl U MOIIHOCTH
IIPY IIOCTYNATEIBbHOM U BPALLATEIbHOM JIBM)KCHUU TEJl, IOTEPh HA TPEHHUE.

Bomnpocs! A1t caMOKOHTP 0151
1. Kak onpenensercs paboTa NOCTOSTHHOW CUJIBI HA MPSIMOJIMHENHOM ITyTH?
2. YTo Ha3bIBAETCSI MOLIHOCTHIO?
3. Uto Takoe MexaHW4eCKui KOIPPHUIIMESHT MOJIE3HOTO TESHCTBUS ?
4. HazoBute popMyiy, MO3BOJISIOIIYIO ONPEAETUTh BpallalOUMics MOMEHT Yepe3
[EPEIaBaEMy0 MOIIHOCTh W  YIVIOBYKD CKOPOCTh BpalleHHs Tena MpHU
PaBHOMEPHOM BpaLICHUH.

Tema 1.16 O0mue TeopeMbl JUHAMUKHU

N3yuure obmwme Teopun auHamuku. OOpaTuTe BHUMaHHE: Ha pELICHHUE
3aJ1a4 Ha MOCTYIATEIbHOE JBM)KEHHE TOYKH U TENa C UCIOJIb30BAHUEM TEOPEM O
KOJIMYECTBE JIBJKEHHUSI M O KHWHETUYECKOM DJHEpPruM; Ha pelIeHHe 3adad C
UCIOJIb30BAHMEM OCHOBHOTO 3aKOHA AWHAMUKHM [JIs BpAlllaTE€IbHOTO JIBUXKECHMUS
Tena.

Bonpoch! 1151 CaMOKOHTP 0J11
1. JlaiiTe onpeneneHre UMIyJbca CUJbl, KoJndyecTBa ABMkeHUA. Chopmynupyiite
TeopeMy 00 U3MEHEHUU KOJIMYECTBA JBUKEHUS TOUKHU.
2. Uro Takoe kuHeTHYeckass »Heprusi Touku? CdopMymupyiTe Teopemy 00
U3MEHEHUM KNHETUYECKOM YJHEPIrUy MaTEPUAIbHON TOUYKH.
3. Ilepeckaxute (GOpMyIMpPOBKY OCHOBHOI'O 3aKOHA JUHAMHUKU BpalllaTeIbHOIO
JBUYKEHUS TBEPAOrO TeNa.
4. Yto Takoe MOMEHT uHepuuu tena? OT 4ero 3aBUCHT €ro 3Ha4eHUe?

Paznen 2 ConporuBiieHue MaTepUaIoOB
N3ydyenne Kypca CONPOTUBICHHUS MarepuajioB (Hayka O MPOYHOCTH,
KECTKOCTH U YCTOWYMBOCTH, AeOPMHUPYEMBIX MOJ] HATPY3KOW 3JIEMEHTOB MaIlTuH

Y KOHCTPYKIIMI) ClelyeT HauyaTh C MOBTOpeHHs paznena «Cratuka» (paBHOBECHE
13



T€l, YpPAaBHEHUS PABHOBECHS, TI'€OMETPHUYECKUE XAPAKTEPUCTUKU CEUECHHH).
HenpemeHHBIMU  YCIOBHSIMU YCIIEUTHOTO OBJIAJICHUSI Y4YE€OHBIM MaTepHAIOM
ABJIAIOTCS: a) YETKOE TIMOHHMMAaHHEe (PU3UYECKOr0 CMBICIa paccMaTPUBAEMBIX
NOHATUI; 0) cBOOOIHOE BJaJIECHUE METOJIOM CEUEHHUN; B) OCO3HAHHOE MPUMEHEHHE
TF€OMETPUYECKUX XapAaKTEPUCTUK MPOYHOCTH U KECTKOCTH MOIMEPEUHBIX CEUCHMIA;
I) CaMOCTOATENIbHOE  pEIIeHHWE JOCTAaTOYHO  OOJIbIIOr0  4Yuclia  3ajad.
[IpuHnunuanbHass cxeMa HW3y4eHUs KaXJIOro W3 BUJOB HarpykeHus Opyca
€AMHOO0Opa3Ha: OT BHEIIHUX CHJI C IMOMOILIBI0 METOJda CEYEHUS K BHYTPEHHUM
CUJIOBBIM (haKTOpaMm, OT HUX — K HaIPSHKEHUSIM, OT PacyETHOTO HANpsHKEHUs — K
YCIIOBHUIO MPOYHOCTH Opyca.
Tema 2.1 OcHOBHBIE OJI0KEHHUS CONPOTUBJICHUSI MATEPHUAJIOB

BuyTpenHue cuiibl, BOSHUKAIOIINE MEXKY YaCTULIAMU Tejla MoJ| AeUCTBUEM
HArpy3o0K, SIBJISIFOTCS TaKOBBIMM il Teda B LesioM. llpu mpuMeHeHun Meropaa
CEUEHMI ATU CUJIBI JIJIsl pacCMaTpUBAEMON YaCTU TeJa SBJIAIOTCS BHEIIHUMH, T.€. K
HUM NPUMEHUMBI METOJIbI CTaTUKU. JIeHCTBYIOMIas B IPOU3BOIBHO MPOBEACHHOM
MOTIEPEYHOM CEYEHHM CHUCTEMa BHYTPEHHUX CHJI DKBHBAJICHTHA B OOIIEM clydyae
OIHOM CWJI€ U OAHOMY MOMEHTY. Pa3loXMB MX Ha COCTABISIOIIME, MOJY4YUM
COOTBETCTBEHHO TpHU CHJIbl (IO HANpaBIICHUIO KOOPAWMHATHBIX OCE) W Tpu
MOMEHTa (OTHOCHTEIILHO JTHUX OCei), KOTOpble Ha3bIBAIOT BHYTPCHHUMU
cwioBbiMu (paktopamu (BCD). BozuukHoBenne tex wim uHbIX BC® 3aBucutr or
dakTuyeckoro Harpyxenusi Opyca. Onpenensitor BCO ¢ momomnibio ypaBHEHUN
paBHOBECUSl CTaTUKU. BHYTpEHHUM HOpPMaJbHBIM CHJaM COOTBETCTBYIOT
HOPMAaJIbHbIE HANPSHKEHUS G, KACATEIbHBIM CHJIaM — KacaTeJIbHbIC HAMIPSKEHHUS T.

Bonpocs! ay1g caMOKOHTP 0J1s1
1. JIns yero uzyvyaeTcsi CONPOTUBIICHUE MaTEPUATIOB?
2. YeMm otnmuaercs ynpyras nedopmanus oT maacTUYecKoi?
3. CnenyeT nM y4UTHIBATh U3MEHEHUE Pa3MepPOB TeJ IIPU COCTABJICHUHN YPABHEHU
PaBHOBECHS CUJI, TPUJIOKEHHBIX K HEMY?
4. B kakux ciydasx MpH JEHCTBUU HA TENIO HECKOJbKUX Cui d(ddeKT aeicTBus
KaKJOM CHJIBI MOKHO CUMTaTh HE3aBUCUMBIM OT AecTBUs Apyrux cui? Kakoe
Ha3BaHME, HOCUT ATOT MPUHIIUM?
5. Kakumu pacueTHBIMU CXEMaMM 3aMEHSIOTCS peajbHble OOBEKTHI pacdeTa?
KakoBbI reomeTpruecKkre NpU3HaKU, IPUCYIINAE KAXKIOW pacyeTHOU cxeme?
6. [louemy Henb3si ONMpeneNuTh BHYTPEHHUE CUTIOBBIE ()aKTOPHI B MPOU3BOJIHHOM
CEUYEHHH, pacCMaTpHUBasi paBHOBECHE BCErO TeJa B LIEJIOM?
7. B ueM 3akir04aeTcsi METOJ CEUeHUIt?
8. MOXXHO M C MOMOIIBI0O METOAA CEYEHUI YCTAaHOBUTH 3aKOH PACIpeleCHUS
BHYTPEHHUX CHJIOBBIX (JaKTOPOB IO MPOBEICHHOMY CEUCHUIO?

9. Uro Takoe Hanpsxkenue? KakoBa pa3MepHOCTb HaNpsiKeHUs?
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Tema 2.2 PacTsskeHue U cikaTue
[Ipn u3ydyeHun Temsbl ciaeayeT oOpaTUTh 0CO00€ BHUMAHUE Ha TMIIOTE3Y IUIOCKUX
CEUCHMI, KOTOpasi CIpaBe/UIMBa W TpPH JAPYIHMX BUAaX HarpyxeHus oOpyca. Ilpu
PaCTSDKEHMM WJIM CXKATUM HAIpPSKEHUS] PACIpPEACISIIOTCS IO IONEPEYHOM Y
CEYEHUIO PABHOMEPHO, TE€OMETPUYECKOM XAPAKTEPUCTUKOW IPOYHOCTH U
KECTKOCTH CEUEHHUS SABIIAETCA €ro IUIomaab, (popMa ceueHusl 3HaUeHUs] HE UMEET,
BCE TOYKHM CEUYEHHUsI pPaBHOOMACHBI. JlocTaTOYHOE BHUMAaHHE CIEAYET YIEIUTh U
BOIIPOCY HCIIBITAHUSI MaTEPUATIOB, OCHOBHBIM MEXAHMYECKUM XapaKTEPUCTHKAM
MPOYHOCTH MaTepuala, MpeAebHbIM U JOMYCKAeMbIM HAMPSIKCHUSIM.

Bomnpocs! Ayt caMOKOHTP 0J11
1. B xakom citydae Opyc UCIIBITHIBAET Je(hopMaIiio pacTsHKEHUS UM COKATHS?
2. KakoB 3aK0OH M3MEHEHUS] HOPMaJIbHBIX HAMPSIKEHUN O TUIOLIAIX MONEPEUHOTO
CEUYEHUS MPU PACTSIKEHUH U CKATUN?
3.Bmuser mm ¢Qopma TmomepedyHOro ceueHus Ha 3HAYCHHE HaANpPsDKEHUH,
BO3HHMKAIOIINX MPU PACTSHKEHUU U CKATUH?
4YYto Ha3bIBae€TCAd OIIOPOH HOPMAIbHBIX CHJI H JIIOPOH  HOPMAaJIbHBIX
HaIpsKEHUN ?
5. Jlnsg gero crpost smopsl N u 67 Kakoe nonepeuHoe ceueHue Opyca Ha3bIBaeTCsI
OmnacHbIM?
6.Uto Takoe MoOIyJdhb TPOAOJIBLHOM yINPYroCTH Marephaia, KakoBa €ro
pPa3MEpHOCTH?
7. KakoBa cBsI3b MEXKy MPOAOJIbHON M MOIIepeYHOM AehopMaliueii?
8.UTo Takoe >XKeCTKOCTh CEYEHHUs Opyca W KECTKOCTh Opyca MpH pacCTsHKCHHU
(cxxatun)?
9. KakogBa 11e/1b MEXaHUYECKUX UCTIBITAHUN MaTepraIoB?
10. Yrto Ha3piBaeTcsa MpeAeaMyd MPOMOPLUOHANBHOCTH, YINPYTOCTH, TEKYYECTH,
MIPOYHOCTH?
11. KakoBbl XapaKTepUCTUKH ITACTUYHBIX CBOMCTB MaTepruanioB?
12. B uem 3akiioyaeTcs 3aKOH pa3rpy3Kd U MOBTOPHOTO HArpyxeHus?
13. Kakue cucTeMbl Ha3bIBAIOT CTATUYECKH HEOMIPEICTUMBIMU ?

Tema 2.3 [IpakTuyeckue pacyerbl HA Cpe3 U CMATHE

[Ipyn u3yyeHun Tembl cieqyeT OoOpaTHUTh BHHUMAaHUE HAa PACUET 3aKIICTOK,
CBapHBIX COCIMHEHUI W BPYOOK. SIBIEHHE cpe3a BCEraa «OCIIOKHEHO» HaIHM4YHEeM
Ipyrux HampsbkeHul. Hamo yMeTh mokaszath Ha yepTeke IUIOMIAIKH, Ha KOTOPBIX
BO3HHMKAIOT HAIIPSIKEHUSI CPe3a, CMATHS, CKAJIBIBAHMSI.

Bomnpocsl 1y1s caMOKOHTP 0151
1. Ha kakux qonyuieHusiXx OCHOBaHbl pacy€Thl Ha cpe3?
2. ITo xakum dopMysiaM MPOU3BOAAT PacUET HA CPE3 U CMITHE?
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3.Kakx ompenensercs  miuom@aab — CMATUSA, €CIM  TIOBEPXHOCTb  CMSITHS
OWIMHAPUYECKAs, TUIOCKas?

Tema 2.4 I'eoMeTpuYecKHe XaPAKTEPUCTHKH IVIOCKHUX CeYeHU I

B Teopuu usrmba BaxKHYIO pOJb HMIPalOT MOMEHTHI WHEPIUU, MOITOMY
CJIeIyeT PacCCMOTPETH ATOT BOMPOC B BUAE CAMOCTOSATEIIbHON TEMBI.

Ilepen wu3yyeHuUeM STOM TeMbl MO YYEOHUKY TEOPETUUYECKOM MEXaHUKU
IIOBTOPUTE MATEpUAJl O CTATUYECKOM MOMEHTE U O HAXO0XKIACHUU LIEHTPOB TSKECTH
MJI0CKUX (UTYP.

[Ipu u3ydyeHun TeMsbl ciieyer oOpaTUTh BHUMAHHUE HA TEOPEMY O TMEpEeHOCe
oceil. DTa QopMyna HAriasgHO TOKA3bIBAET, YTO HAWMEHBIIUM W3 MOMEHTOB
VHEPLUHAHM OTHOCHUTEJIBHO HECKOJBKUX NApPAJUICIbHBIX OCEH SBJISETCI MOMEHT
WHEPUUH OTHOCUTEIBHO TOW OCH, KOTOPAsk MPOXOAUT YEPE3 UEHTP TAKECTH.

B Teopunm wusrmba BaKHYIO pPOJb WIParOT TJIaBHbIE LIEHTPalIbHBIE OCH.
OOpaTuTe BHUMaHUE HA OIMpEACNICHUE TOJOKECHHS TJIABHBIX IEHTPAJIbHBIX OCEH.
Ecnu cedenuwe cocTouT 3 psija MPOKATHBIX Npoduiied, To HEO0OXOAUMO MpU
BBIUMCIICHUSX TOJIb30BATHCS IAaHHBIMU TA0JINI] COPTAMEHTA.

Bonpocel 118 caMOKOHTP 0151
1. YUto Takoe CTaTU4ECKU MOMEHT CeUEHUSI?

2. YTo Takoe 0ceBOI U LIEHTPOOEKHBIM MOMEHTBI MHEPLIUHU TIIOCKOTO CEYEHUS?

3. U3MmeHstoTCs M IIEHTPOOEKHBIE U OCEBbIE MOMEHTBI MHEPLUU MPHU TOBOPOTE
ocen? Ilpu napamiensHoM nepeHoce?

4. Yto Takoe TJIaBHbIC IIEHTPAJIbHBIE OCU UHEPITUHU?

5.Kakass cBA3p cCyllecTByeT MEXAY MOMEHTaMH HWHEPLUUU OTHOCHUTEIBHO
NapaJuIEIbHBIX OCEH, N3 KOTOPBIX OJIHA SIBISETCS LEHTPAIBHON?

6.Hanmumure ¢dopMmynbl JUisi BBIYKCICHUS OCEBBIX MOMEHTOB WHEpPUUU AJiA
MPSIMOYTrOJIbHUKA, PABHOOEAPEHHOI O TPEYIOJbHUKA, KPyra U KOJIbLA.

7. Kak onpenensitoT 0ceBbleé MOMEHTBHI HHEPLUU CIOKHBIX COCTABHBIX CEYEHUI?

Tema 2.5 CaBur u Kpy4yeHue

W3yuas wmarepuanbl TeMbl, CleayeT OOpaTUTh BHHUMAaHHE Ha TMOJIHYIO
CMBICIIOBYIO QHAQJIOTUIO 3aKOHOB ['yKa mpu CABUTE W MpPU PACTKEHUU (CHKATHH),
CPaBHUTh 3HAYEHUsS MOMAYJIEW yINpyrocTH warepuaia MpH CABUTE U ITIpH
IPOAOIBLHOM JehOpPMHUPOBAHUU (KECTKOCTh JIOOOro Marepuana Mpu CHABUTE
MeHnble). Ilpm KpydeHUM HanpsKEHUs paclpelessiloTcss M0 IMONEPEeUYHOMY
CCUEHHUIO HEPaBHOMEPHO (B JIMHEMHOM 3aBUCUMOCTH OT PACCTOSHHUS TOYKU JIO
[OJIIOCA CEYEHMs), OINAacHbIMM SIBJSIIOTCS BCE TOYKM KOHTypa CEUYEHUS.
['eomeTprdyecKMMH  XapaKTEPUCTUKAMU IPOYHOCTH M KECTKOCTH CEUECHUS
SABJISIFOTCSI  COOTBETCTBEHHO TOJIIPHBIA MOMEHT CONPOTHBIIEHUS M TOJISPHBIN
MOMEHT WHEPLHH, 3HAYEHUSI KOTOPBIX 3aBUCIT HE TOJBKO OT ILJIOMIAJIH, HO U OT

¢dbopMbI cedenns. ParmoHambHBIM (T.€. AIOMIUM SKOHOMUIO MaTepHasa) siBISETCS
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KOJIBLIEBOE CEYEHUE, UMEIOIIEE M0 CPABHEHUIO C KPYIJIbIM CILIOIIHBIM MEHBIIYIO
IJI0LaAb IPU PABHOM MOMEHTE CONTPOTUBIICHUS (MOMEHTE UHEPIIUN).
Cnenyer oOpaTuTh BHMMaHHME Ha BBIUMCIICHHWE BPAILAOLIEr0 MOMEHTa Ha
BaJIy 10 33JJaHHBIM MOIIHOCTH M YTJIOBOM CKOPOCTH BaJa.
Bomnpocsl 11 caMOKOHTP 0151
1. B uem cocrout nedopmanus capura?
2. Yto Takoe MOJyJIb CIBUTa M KaK OH CBSI3aH C MOJAYJIEM MPOAOJIBHOMN ynpyroctu?
3. Kak onpenensiercss KpyTsIUii MOMEHT B POU3BOJIBHOM CEYEHUU?
4. Kakasi 3aBUCHMOCTb CYIIIECTBYET MEXIYy IepeaBaéMOil BajJOM MOIIHOCTHIO,
BpAILaOIIMM MOMEHTOM U yIJII0BOM CKOPOCTHIO?
5.Ha xakux rumore3ax H [OMYIIEHUSX OCHOBAaHBI BBIBOABI (OPMYT IS
ONpEIETCHUs] KACATEJNbHBIX HANPSHKEHUHM M YrJOB IOBOPOTAa CEYEHUW TIpH
Kpy4eHUU Opyca Kpyrioro ceueHus ?
6. KakoB 3aK0oH M3MeHEHUs KacaTeIbHbIX HAPSHXKEHUH IO IJIONIAIN MONEPEeYHOro
CEUYEHUs MPU KPydeHUn?
7.Uto dBISE€TCA TEOMETPUUECKUMHU XapaKTepUCTUKAMHU CEYEHHUsS Bajla IIpH
Kpy4yeHun?
8. [louemy BBITOZIHEE IPUMEHSTH BAJIbI KOJBIIEBOTO, & HE CIUIOIIHOTO CEYCHUS?
Tema 2.6 IIpsamoii u3rud
Teopust yacTMuHOro u3ruda MMEET KaK BHEUIHIO, TaK U CMBICIOBYIO
AQHAJIOTHIO C TEOpUEH KPYUYEHUS — aHAJIOTMYHOE paCIpe/esieHHe HANpPSHKEHHUH 1o
NONEPEYHOMY CEYEHMIO: HaJM4Me€ ONACHBIX TOYEK CEUYEHUs, AHAJIOTUYHBIC
F€OMETPUYECKUE  XAPAKTEPUCTUKH  IMPOYHOCTH M IKECTKOCTH  CEUYEHUS,
AQHAJIOTUYHBIA TIOAXOJ K OIEHKE palroHabHOCTU (opmbl cedeHus. Ocoboe
BHUMAHHE CJENYEeT YACIUTh MOCTPOCHHUIO JMIOpP M3rHOaroUMX MOMEHTOB 10
XapaKTEPHBIM TOYKAM.
Bonpocs! 1151 cCaMOKOHTP 0J11
1. B xakom ciydae 6anka paboraer Ha U3ruo?
2. Uro Takoe YMCTBIH W TomepeuyHbli m3ru0? Kakwe BHYTpPEHHHE CHIIOBBIC
(baxTOpBI BOZHUKAIOT B MONEPEYHBIX CEUCHUSX Opyca B 3TUX CIydasx?
3. Kakum meTooM onpenenstoT BHYTPEHHUE CUIIOBbIE (DaKTOPHI, EHCTBYIOIINE B
MOTEPEYHBIX CEUCHHSIX Ha U3rub?
4. YeMy paBHBI NIONEPEYHAS CUJIA U U3rUOAIONIUI MOMEHT B MPOJAOIBHOM CEUEHHH
Oasiku npu u3rude?
5. JlJi 4ero cTposATCs AMIOPHI MOMEPEYHBIX CHIT M U3TrHOAOIUX MOMEHTOB?
6. ChopmynupyiiTe mMpaBUIO 3aKOHOB MJISi TOMEPEYHOW CHIJIBI M M3THUOAIOIIETO
MOMEHTA.
/. KakuMu JUHUSMH OYEPUYUBAIOTCS SMIOPHI MOMEPEYHBIX CHJI U H3THOAIOIINX

MOMEHTOB Ha Y4acCTKE JIEMUCTBUS PABHOMEPHO pPaCIpeAeICHHON HAarpy3Ku?
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8. Kak mensieTcst xapakTep SIIOp MOMEPEYHBIX CHJI M M3THOAIOIINX MOMEHTOB B
TOYKAX MPUJIOKEHUS COCPETOTOUCHHBIX CUII 1 MOMEHTOB?

9. Hanumure GpopmyIibl 1Ji ONPEEICHUs] OCEBBIX MOMEHTOB COMPOTUBIICHUS TIPU
U3ruoe IS MPSMOYTOJIbHUKA, KPYyra U KOJIbIIA.

10.Kakumu nepeMenieHussMi COPOBOXKIACTCS U3TUO?

Tema 2.7 Cno:xxHO€e CONPOTUBJIEHUE

B sToit Teme paccMmarpuBaercs ciiydad CIIOXKHOrO conpoTuBiieHusd. llepen
W3YYEHUEM TEMbI MIOBTOPUTE TJIABBI, B KOTOPBIX M3JIOKEHA MPOBEPKA MTPOYHOCTH
opu M3rube 1O TJIABHBIM HANpPSKEHUSIM, KOTJa M3BECTHbI HOpPMalbHbIC
HaNpsOKEHUsS G U KacaTenbHbIe T. B ciiyuae uzruba ¢ KpyuyeHHuEeM TakKe BOSHUKAIOT
HOpMAaJIbHBIE HANPSKEHUSI U KaCaTEJIbHBIE.

Bonpocsl 1151 cCaMOKOHTP 0J11
1. Tlouemy B ciiyyae OJHOBPEMEHHOrO ACUCTBUS HM3rHM0a M KPYYEHUS OLEHKY
IIPOYHOCTH MPOU3BOJIAT, IPUMEHSS TUIIOTE3bI IPOYHOCTH?
2. [IpuBeauTe npuMepsl JieTanei, paboTalomux Ha U3rud ¢ KpyYeHUEM.
3. Kakue TO4KHu MomepevyHoro ce4eHus SBISIOTCS OMacHBIMU, €Clii OpyC Kpyrioro
HONIEPEYHOro CeYeHUs paboTaeT Ha U3rubd ¢ KpydeHuem?

Tembr 2.8, 2.9 Conporusienue ycramoctu. IIpounocTs npu
AMHAMHUYECKHX HArpy3Ka

OOBIMHO pacyeTbl Ha YCTAJOCThb MPOBOJATCA HE KakK IPOEKTHbIE
(ompezeneHre pa3MepoB CEUEHHU JETalM), a Kak IpoBepouHble. OOBACHAETCS 3TO
TEM, YTO JIOMYCKaeMOe HaNpsLKeHHE HE MOXKET OBITh YCTAHOBJIEHO 3apaHee
JIOCTAaTOYHO TOYHO, TaK KaK OHO 3aBHCHUT HE TOJBKO OT Marepuajia JeTajld, HO U OT
psiga €€ KOHCTPYKTHUBHBIX OCOOEHHOCTEH (pa3MepoB, KadecTBa OOpabOTKH
MOBEPXHOCTH, HATMYUSI KOHLIEHTPATOB HAIPSKEHU).

Bonpocs! a5 CaMOKOHTP 0J1s1
1.Kak Ha3bIBaeTCs MEXaHUYECKasl XapaKTEPUCTHKA MaTepralia, OIpeIessioas ero
COIPOTHUBJICHHUE IEPEMEHHBIM HANPSKEHUSIM?
2.Uto Takoe KOHLEHTpauus HampspkeHus? [lpuBenure mnpumepsl AeTasei,
MMEIOIIUX KOHIEHTPATOPbI HAIIPSKECHUI?
3. Kakue ¢axTops! BAUSIIOT Ha CHIDKEHUE TIpeiesia BBIHOCIUBOCTH?

Tema 2.10 YcToiiuuBOCTH CKATBHIX CTEPKHEH

IIpu wu3yyeHunm Tembl oOpaTuTe O0CO0O€ BHHMAHHE Ha Ipelen
OpUMEHUMOCTH (Qopmynbl Oinepa. Crnenyer mnpeacraBisTh cede, 4YTO NpU
pacdyeTax Ha YCTOMYMBOCTH B OTJIMYME OT PACUYETOB HA MPOYHOCTH MPEIEIBHOE
HanpspKeHHe (3/1eCb — KPUTHYECKOE HANpPSKEHHE Gxp) 3aBUCUT HE TOJBKO OT
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MaTtepuana Opyca, HO U OT €ro reOMeTPUYECKHUX DPa3MepoB, (HOPMBI CEUECHHUS, a
TaK)Ke CIoco0a 3aKperyieHrs KOHIIOB.

Bonpocsl as1s1 caMOKOHTP 0J1s1
1. Ha npumepe c:katoro cTepkHs 0ObACHUTE SIBJICHUE OTEPH YCTOMUNBOCTH.
2 Yo Takoe KpUTHIECKas cuiia?
3. Uto Takoe THOKOCTh CTEP)KHSA M TpeaeibHas THOKOCTh MaTepuana? OT Kakux
(bakTOpOB OHU 3aBUCHT?
4. Kakoe ceueHue CTep)kHs (CIUIONIHOE WJIM KOJIbIIEBOE) 0oJiee pallMOHAIBHO C
TOUYKH 3pEHUS] YCTOMYMBOCTU U MO4YeMy?

2.MeTonnuyecKkue yKa3aHus K BbINOJHEHUIO U 32IaHUSI KOHTPOJIbHOH padoThI

B pekoMeHIOBaHHBIX Y4YeOHMKAaX, a TaKK€ B PYKOBOACTBAX CTYIEHTHI
HalyT AOCTaTOYHOE YMCIIO MPUMEPOB 3a/1a4 MOJ00HBIX TEM, KOTOPbHIE BKIIIOUEHBI
B KOHTpOJIbHYIO pPa0oThl. lloaTOMY HMKE AaHbl JIMIIb HEOOXOAUMBIE KpaTKHE
METOIMYECKHUE YKA3aHUS K PEHICHUIO 3a/1a4 KOHTPOJIbHOU paboTHhI.

» Ycnoeue pasnosecusn nnockoi cucmemul cxX00AWUXCA CUTT
3aoauy 1 crienyet pemarh nocie ndydenus tem 1.1 u 1.2.

Bo Bcex BapmaHTax paccMaTpuBaeTCs pPaBHOBECUE IUIOCKOW CHUCTEMBI
CXOASIIMXCA CHJI W TpeOyercs ONpeleNuTh peakuuu JBYX IIAPHUPHO
COECIMHEHHBIX MEXIy COOOM CTep)KHEW, yAepXKUBaIUX rpy3. MoxHO n30paTh
TpH Ccriocoba pelleHus: aHATUTHYECKUH, rpaduueckuii U reomerpuyeckuid. s
JAHHOTO THIIA 3a/a4d 1eJecOO00pa3HO HCIMOIb30BaTh AHAIMTUYECKUN CIIOCOO
penieHus.

3amaua 1. OnpenenuTh peakiuy CTEPKHEH, yASPKUBAOIIMX Ipy3 BecoMm Q.
Maccoit crepxkueil mpeHeOpeub. CxeMy CBOETO BapHaHTa CMOTPH Ha pUCyHKe 1.
UYucnoBble TaHHbIE CBOETO BapuaHTa B3ATh U3 TaOJIULIbI 1.

Tabmuna 1
Howmep cxembl Ha pucyHke 1
1] 2 3 4 5 6 7 8 9 ©
Bapuantst kH
1] 2 3 4 5 6 7 8 9 10
10| 11 | 12 | 13 | 14 | 15 | 16 | 17 18 20
191 20 | 21 | 22 | 23 | 24 | 25 | 26 27 30
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28129 | 30 | 31 | 32 | 33 | 34 | 35 36 40

Pucynok - 1

Memoouueckue yka3zanus K 6blnoJiHeHuI0 3a0anus 1

Bennunna IMPOCKIKWHU CUJIbI Ha OCh PaBHA IIPOU3BCACHUIO MOAYJIA ATOM CHJIBI
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Ha KOCHHyC yrna MG)KI[y HaHpaBJIeHI/IeM CHUJIIBI U TTOJIOKUTCIIBbHBIM HaHpaBJIeHHeM
OCH.
Fx=F *cos a

OnpenenyiM BETUYMHBI U 3HAKW TPOEKIUU MPEJCTABICHHBIX Ha PUCYHKE
CHII
( B oOmIeM Buje, puc. 2).
IIpoekiuu cujl Ha OCh X:

1) Cuna FimapasienbHa OCH M HalpaBjieHa B CTOPOHY TOJI0KUTEIILHOTO
orcuera ocu, T. €. oo = 0, a cos 0 = 1. TlorTomy
Fix =F1+xcos0=F1

2) Cuna F 7 nepnenauxynsapaa ocu X, T. €. yroa o. = 90 °, torga cos 90°= 0 u
Foax=F2+cos90=0

3) Cwua F300pa3yerT ¢ MoJIOKUTEILHBIM HATIPABICHUEM OCH YT'OJI (L, KOTOPBIi
/2 <o <m. CaegoBaTeIbHO,
Fa=F3«cosa=F3~cos(m—f)=-Fsz~cosp

F, F,
—
/
’B)/ X
R

ra 11
e——

Pucynok - 2
Wrak, nmpoekuuss F 3x oTpuuaTenbHa, €CAM OTCYET JJIMHBI NPOEKUHUHA OT TOYKHU
Hayajla BEKTOpa K €ro KOHIY, IPOTHUBOMNOJI0KEH MOJI0KUTEIbHOMY HAIPABIECHUIO
OCH.

4) Cuna F400pasyer ¢ IMOI0KUTENLHBIM HAITPaBIeHHeM ocH yrou o < 90°
(OCTpBIii YTOT) ¥ HAMPaBJIICHHUE €€ COBIAIACT C MOJIOKUTEIHHBIM
HAIPaBJIICHUEM OCH, TOTJa

F4x=Fs4* oS a

IIpoexnmu cui Ha ochb Y

o [Ipoekmus cumbl Fiy= 0, T. k. cuna F1 nepnenaukynsipaa ocu Y,

o Cwna F 2 mapamiensHa ocu Y U HampaBlieHa B CTOPOHY
MPOTHUBOMOJIOKHYIO TIOJIOKUTEILHOMY OTCUETY OcH, T. €. . =0, a c0S 0 =
[Toatomy F 2y =-F 2
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o [Ipoekrmus cumbl F 3 OyaeT Takxke oTpuIlaTeIbHa, T. K. HAMPABICHUE €€
HE COBIIAJIACT C MOJIOKUTEIILHBIM HaIIpaBjIeHUEM OCH Y U COCTaBUT
F3x:-F3*Sin|3
o Tlpoekmus cumsl Fs
Fau=Fs* sin a
CopoenipoBaB  CHJIbl Ha OCHM  KOODJAWHAT, TMOJIYy4YUM H  MPOSKIIUU
PAaBHOJIEUCTBYIOLIEH CUJIBI:

o [Ipoekyus pasHooelicmeyowel Cucmemsbl CXO0AWUXCSL CUTL HA KAHCOVIO U3
ocell KOOpOUHAm pasHa ajieedpauieckol cymme npoeKyuLl coCmasisrouux
CUNl HA MY Jice OChb

Rx=2 Fx;
Ry =X Fy.

o  Mooyne pasnodeticmsyroujeli Cucmemvl CXOOAUUXCS CUTL PABEH KOPHIO
K8AOPAMHOMY U3 CYMMbl KBAOPAMO8 ee NPOoeKyull Ha 08¢ 83aUMHO
NepNneHOUKYIAPHbLE OCU:

R=VRZ+R2ZmwmR =1 (T Fx)?+(Z Fy)?

o Hanpaesnenue pasnoodeticmsayrowel onpeoensiemcs ¢ NOMOWbI0 MaK

HA3b18AEMbIX HANPABIAIOUWUX KOCUHYCO8:

cos ox = Rx. /R
COS(py:Ry/R

[Ipuuem, kocuHyC yria, oOpa3yeMoro BEKTOPOM PaBHOACHCTBYIOLIEH C
NOJIOKUTEIBHBIM ~ HANpPAaBICHUEM  OCH, PAaBEH  OTHOLIEHUIO  IPOEKLUHU
PAaBHOJIEUCTBYIOLIEH HA 3TY OCh K MOAYJIFO CaMOU PaBHOJECUCTBYIOLIEH

N3 BplIIE NOPUBENEHHBIX BBIPAKEHUM HEMOCPEACTBEHHO BBITEKAET YCJIOBUE
PaBHOBECHS TIJIOCKON CUCTEMBI CXOASIIUXCS CUJI B aHAJTUTHYECKOUN opMme.

Vcnosue pasnosecust niockoil cucmemvl CXO0SAUUXCS CUTL:

Jlis paBHOBECHS IUIOCKOM CHCTEMBI CXOISAIIUXCA CHJI HEOOXOIUMO H
JOCTATOYHO, YTOOBI alreOpanvyecKhue CYMMbI MPOEKIMH BCEX CHJI CHCTEMbI Ha
KOKIYIO U3 IBYX OCEH KOOpJIUHAT ObLTH paBHBI HYJIIO, T. €.

YXF=0;XFy.=0, umn
Rx=0;mRy=0

IMpumep Ne 1
JIBa cTepiKHsI CBA3aHBI MKy COOOM M CO CTeHOU ImapHupamu (puc. 3).
K mapanpy B Ha HuTH noasemen rpys secom 100 H.
OnpenenuTh yCUIIUS B CTEPKHSX.

Pewenue.
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[TockonbKy CTEp)KHU COSAMHEHBI B TOUKE B, oHa OymeT CiiyXuTh 00bEKTOM
paBHOBecusi. Ha Hee Oynmer NeiicTBOBaTh CHJIa HATSKEHUSI HUTH, paBHas BeECy
rpysa P.

Pucynok - 3

Ces3simu i1t Touku B cimyxat crepxkau AB u BC.

Otr0OpaceiBasi CBSI3M 3aMEHUM HMX PEAKIHSIMU - >1 K1, KOTOPBIE HAIPABIICHBI
BIOJb cTepkHd. HampaBmsis ycunuss B oT Touku B mpenmonmaraem, uto o0a
CTEepkKHs pacTsaHyTbl. Ha Touxky B nelcTByrOT Tpu CHIIBI, JieXallue B OJHOMU
IJIOCKOCTH M TEPECEKAIOIIMECS] B OJHOW TOYKE, TO €CTh IIJIOCKAS CXOASAIIASCA
CUCTEMA CHJL, ISl KOTOPOW MOYKHO COCTaBUTH JIBa YPABHEHUS PABHOBECHS:

YF=0, ZF«=0.

B 5Tux ypaBHEHHSIX HAXOAUTCS 2 HEU3BECTHBIX - YCHIHS S 11 So.

Ocu KoOpAMHAT HapaBUM BJIOJIb CTEPAKHEU, MPUYEM OJHA U3 OCEU JOJLKHA
IIPOMTU 4Yepe3 OJHY HEHW3BECTHYK peakuui. B Hamem npumepe Mexay
crepskasaMu yroit 90°, mosToMy 0CcH KOOPAMHAT MPOILIM CPpa3y Yepe3 JBE PEAKIIHU.

CocraBinsieM ypaBHEHHUSI paBHOBECHS.

>Fix=S1-P-c0s(60°)=0;
> Fiy=S2+P-c0s(30°)=0.

4 3 IICPBOT'0 YPABHCHUA HAXOOUM!
S1=P- c0s(60°)=100-0,5=50 H,
13 BTOPOrO:
Sy= - P-cos(30°)= - 100-0,867= - 86,7 H.

Yeunue S momydusioch OTpHUIIATENIbHBIM, TO €cTh cTepxkeHb BC Oymer He
pacTIATruBaThCs, a CKUMATHCHL.
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B oannom pewenuu ucnonvzosancs ananumudeckKuii Memoo.
Omeem: OaHHas CUCTEMA HAXOAWUTCS B COCTOSHUM PaBHOBECUU, €CIH

COOTHOIIIEHHE MapameTpoB (cui) Oyaer TakoBo: S1=50 H, S,= - 86,7 H.

Peakuust cBsi3u Sz H0DKHA EHCTBOBATH B MTPOTHUBOIMOIOXKHOM OT 33/IaHHOTO
HampaBJICHUs T. K. €€ 3HaUeHHE MOTYyYUIIOCh OTPHUILIATEIbHBIM.

JI1s1 IpoBEpKU MPaBUIIBHOCTU PEUICHUS IPUMEHSIEM 2paghuueckuii memoo.

JI151 3TOro Hy’»KHO ITOCTPOUTH U3 CUJI, IEUCTBYIOIINX HA TOYKY B BEKTOpHBIN
TpeyroibHUK. BHauane B macmradbe M 1H 1 cm moctpoum cuiny P (puc. 4).

W3 nauana 1 KOHIIa 3TOW CHJIBI POBOAMM MPSMBIE, MapajuIebHbIE YCUITHSAM

S Sy, momyyas, Takum 00pa3oM, 3aMKHYTHIN CHIIOBOM TpeyroiabHuK. [Ipu
ATOM JIJIsl 3aMBIKaHUS TPEYTOJIbHUKA Mbl OBLIIM BBIHYK/I€Hbl CMEHUTh HAlpaBICHUE
yCeuus Sz

a=F

=3
Pucynok - 4
N3 tpeyronbHukKa, B KOTOPOM ycwiIne P ABIsieTCS THIOTEHY30M, a S1 U Se-
KaTeTaMH, HaXOdUM:
S1=P-cos(60°)=50 H,
S2=P-c0s(30°)=86,7 H.
Pe3ynprarsl pacyeToB aHAIOTUYHBI.
Orer: S1=50H; S»=86.7
Crnenyer OTMETUTh, UYTO 6EeKMOPHbII  MPEYy2ONbHUK  NOKA3bléaem
delicmeumesbHoe, a4 He nPeonoiazaemoe HanpagieHue UCKOMbIX CUL.

» 2,2 OnpenesieHne peakiuy omop 0aJ0YHOi CHCTEMBI

3amaua 2. OnpenenuTts peakiuu ONop JIBYXOIMOPHOW Oalku (PUCYHOK 5).
JlaHHBIE CBOETO BapraHTa B3SATh U3 TAOIHIIBI 2.
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1 2
M=20kH-m| " g=20kH/m g=25kH /M lF M=50KH-M
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7%1@4 2M 2m 7. 7. 2M M| 2M @’
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g=16KH/M e T 6 M=10KH-M g=12KH/M -
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7. 3M ™ _| M &L %W 3M %7,5&1
7 F M=10KkH-M [1—15KH/M 8 = q=8KH/M MI12KH-M
N i TR EERRRER
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& B g=10kH/M P‘L-E(F 10 p=4pyn q=12kH/M
VYV VY IN Y VYV Y 7 HHH&i r
M 7% 2m 2m %/ %?M . fn
Pucynok 5
Tabmuna 2
Howmep cxembl Ha pucyHke 3.2 E
112 |34 |5|6|7]8]09 10
Bapuantst kH
112 |3 |4 |5|6|7]8]09 10 20
11112 |13 |14 | 15| 16 | 17 | 18 | 19 20 30
21122 |23 |24 | 25| 26 | 27 | 28 | 29 30 40
3113213334336 |37|38]|39 40 50

Memoouueckue ykazanus K peuwieHuro 3aoauu 2
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3aoauy 2 crnenyet peniath nocie uzydeHus tem 1.3 u 1.4.

Bo Bcex BapuaHTax TpeOyercs ONpeAeuTh peakiuu omnop Oalok.
CryneHTaM HEOOXOJUMO MPUOOPECTH HABBIKM OIPEACIICHUS PEaKIUil OIrop, Tak
KAaK C 3TOr0 HAYMHAETCA PEUICHUE MHOTMX 33]1a4 10 COMPOTUBJICHUIO MaTEPUAJIOB
U JISTaJIsIM MAIlIHH.

Ilapoii cwma Ha3pIBalOTCS JBE€ paBHbIE U TapajlieJibHbIe CHIIBI,
HaIlpaBJICHHbBIC B POTUBOIIOJIOKHBIE CTOPOHBI U HE JIEKAIIUE HA OJHOU MPSAMOW,.

JleticTBue maphl CHJI Ha TBEPAOE TEJIO COCTOUT B TOM, YTO OHA CTPEMHTCS
Bpamatb 3T0 Teno. CHocoOHOCTh TMapel CUJ  MPOM3BOJUTH  BpalICHUE
OMpeIENsIeTCSI MOMEHTOM Mapbl, paBHBIM MPOU3BEACHUIO CHJIbI HA KpaTdaiiiee
paccTosiHie (B34TO€ MO MEPHEHIUKYISIPY K CHUIaM) MEXKIY JIMHUSAMHU JCHCTBUS
cwi. O603HaUMM MOMEHT mapbl M, a Kparyaiiiliee pacCTOSIHUE MEXAY CHIIAMU a,
Torja abCoMOTHOE 3HAUEHUE MOMEHTA:

M = Fa = F'a.
Mowment napsl B CU u3mepsiercst B HproToHOMeTpax (H*M) nnm B equHUIax,

KpaTHBIX HhloTOHOMETpY: KH*M, MH*M u T.1.
[IpaBuiio 3HAKOB:

Momenm napwl cun Oynem cuuTaTh Momenm napul cun OynieM CUUTaTh,
NOJIOHCUMENbHbIM, €CITU TIapa OTPULIATEIIbHBIM, €CJIU I1apa CTPEMUTCS
CTPEMUTCS MOBEPHYTH TEIO 1O BpamiaTh TEJIO0 MPOTUB XOAa YaCOBOU
HaNpasieHuo Xxo0a 4aco8oll CmpeiKu CTpEJIKU

[IpunsTOE NMPAaBUIIO 3HAKOB 1JIsI MOMEHTOB I1ap YCJIOBHO

Pucynok 6

MOMEHT CHJI OTHOCUTEIIbHO TOUKH U OCH

b)
g 0
F O\

Pucynok 7
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MoMeHT CHJIbI OTHOCHUTEJBLHO TOYKH ONpeesisieTcss Mpou3BedeHreM
MOIYJIA CWIbI HA IVTMHY NePHeHINKYJIsIPa, OMyIIeHHOr 0 U3 TOYKHU HA JTUHUIO
AefCTBUA CHJIBL.

MowmenTt cuiiel F otHOCUTEIbHO O omnpeaensieTcsi IpOu3BeIeHUEM CUIIbl Ha

M,(F)=F a
TJIe90

N3mepsror MomeHTsl cuin B HbloTOHOMeTpax (H*m) wumum B
COOTBETCTBYIOIINX KPATHBIX U JOJBHBIX €AMHUIIAX, KAK 1 MOMEHTHI T1ap.
llocnedosamenvrocms peuwieHus 3a0ayu.:

1) u300pa3uTh OANKy BMECTE C HArpy3KaMHu;

2) BbIOpaTh pacloiI0KEHNE KOOPINHATHBIX OCEH, COBMECTUB OCh X C OaJIKOH,
a OChb y HaIlpaBUB MEPHEHINKYISIPHO OCH X.

3) mpousBecTH HEOOXOAMMBIE MPEOOpPa3OBaHUS 3aaHHBIX AKTUBHBIX CHII:
CUTy, HAKJIOHCHHYI0 K OCH Oallku TIOJ YIJIOM 0, 3aMEHUTh JBYMS B3aHMHO
NEPIECHIUKYISIPHBIMA  COCTABJISIIOLIIMMHU, a PaBHOMEPHO  PACIpPEICIICHHYIO
Harpy3ky - €€ paBHOJACHCTBYIOIIEH, MPUIOKEHHOW B CEpelMHE Yy4yacTKa
pacmpeeneHus: Harpy3Ku

4) ocBoOOAUTH OalKy OT OMOp, 3aMEHUB WX JEHCTBUE PEAKIIUAMH OIIOP,
HAIPaBJICHHBIMU BJI0JIb BBIOPAHHBIX OCEW KOOpPIMHAT.

5) cocTaBUTh ypaBHEHUS PaBHOBECHS CTATUKH JJISI MPOU3BOJBLHON MJIOCKOM
CHUCTEMBI CHJI TAaKHM O0pa30oM M B TaKOH TOCTEIOBATEILHOCTH, YTOOBI PEIICHHEM
Ka)XJIOT0 M3 3THX YpaBHEHUN OBLJIO OINpeIeICHUE OJTHOM M3 HEM3BECTHBIX PeaKIuii
or1op.

6) MpoBEpUTH MPABWILHOCTh HAlIEHHBIX OMOPHBIX PEaKIUH 110 YPaBHCHMUIO,
KOTOpPOE HE ObLIO MCTOJIB30BAHO IS PEIICHUS 3aa9H.

IIpumep 2

Onpenenuts peakiuu onop Oanku (puc. 8,a).
Pewmenue
1. M3o6pa3um Oanky ¢ JeHCTBYIOUIMMU Ha He€ Harpy3kamu (puc. 8.a).

2. MBobpaxkaeM OCH KOOPIUHAT X U ).
3. Cuny F 3amensiem ee coctapisromumu Fy = F cosau F, = F sina.

ITpu F = 20xH: Fy =20 sin30° = 10xH; F, = 20 cos 30° = 17,3 xH.

PaBuogeiictBytomass q'CD  paBHOMEpPHO paclpelel€eHHON  HarpysKu,
IOpUJIOKEHHAs] B TOYKE MEpecedeHusl AuaroHajieil mpsmoyrojbHuka (puc. 8,0),
IIEPEHOCUTCS 110 JIMHUU CBOETO NEUCTBUA B cepennny ydactka CD, B Touky K

Q=0~l,
roe |l =CD .Q=12=2«xH.

4. OcBobOoxzaaemM OalKy OT OIOp, 3aMEHHUB HX OMNOPHBIMH PEAKLIHUSIMHU
(pucyHOK 8, B).
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5. CocraBnsgeM ypaBHEHHUSI paBHOBECHUS CTAaTUKH U  OMNpEIEIsieM
HEH3BECTHBIC PEAKIIUH OTIOP.

a) M3 ypaBHEHUS CyMMBI MOMEHTOB BCEX JEHCTBYIOIIMX Ha OaiKy CHII,
COCTaBJIEHHOT'O OTHOCHUTEIBHO OJHOI M3 TOYEK OIOp, Cpa3y ONpenessieM OAHY U3
HEW3BECTHBIX BEPTUKAIBHBIX PEAKITAN:

24 =10KrH
G q=1rH[m

/4
4 B NTIVIINT

e P

RAX l -
'Fy (][0

Pucynok 8
Xmy=F AB+M+QAK-RpyAD=0

Roy= (F, AB + M + Q AK)/AD = (10 1 +10 +2 3) / 4 = 6,5 xH;
OmnpenensieM Apyryro BEPTUKATbHYIO PEAKIIHIO:

z mD=RAy AD - E,-BD + M —Q KD =0
Ray=(F, BD-M+QKD)/4=(103-10+22/2)/4=5,5xH

OrnpenensieM rOpu30HTATBHYIO PEAKLIHIO:
2Xi =Ry, -F,=0;Ry =F,=Fcosa=200,866=17,3 kH

6 IIpoBepsieM MPaBUILHOCTH HAWIEHHBIX PE3YJIHTATOB:
XY = RAy -F-Q+ RDy=5,5— 10-2+6,5=12-12=0

Ycnosue paBaoBecus XY= 0 BBIMOMHACTCS, CIEAOBATEIHHO, PEAKIIUU OIIOP
HaWJCHbI BEPHO

Ipumep 2.

Onpenenuts peakiuu Zy, Y4 u My B skecTKol 3ajenke (puc. 9).
I[Ipu P = 5kH"M,q = 2 KH/M.
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_‘F
Q.

- *\ wwly{r{
Im 075 M

Pucynok 9

Pemenue.

1. PaccmarpuBaem paBHoBecue Oanku AB.

2. PaBHOMEpHO paclpeneseHHY0 Harpy3Ky 3aMEHSEM COCPELOTOYEHHOM,
PUIOKEHHOM MocpeanHe ydactka, Q = q-a = 2-1.5 = 3 k.

3. KoopauHaTHy0 OCh Z pacrosniaraeém B/10JIb OCH OaJKH, a OChb Y -
NEPIEHIUKYJIISIPHO EH.

4. B 3amemiieHuu MOTyT BO3HUKHYTh JIBE OIIOPHBIE PEAKINH Z, U Y, (BIOJIB
Y NIEPIEHIUKYISIPHO OCH OAJIKH) U PEAKTUBHBIA MOMEHT My . B nanHOM citydae
peakuus Z, = 0, Tak Kak Ha OajKe HET HU TOPU3OHTAIBHBIX, HU HAKIIOHHBIX CHIL

5. CocraBnsieM ypaBHEHUS! paBHOBECHS JJIsl IPOM3BOJIBHO PACIIOJIOKEHHBIX

CHII.
zZ=ZA=0,
ZY=—P—Q+YA=O,

(mpenmosaraem, 4To peakKTUBHBIA MOMEHT HaIpaBjieH MPOTHUB YaCOBOM
CTpPEJIKH).
N3 BTOpOTO YypaBHEHHS:
Yy=P+Q =5+3 =8kH
W3 Tperbero ypaBHEHUS:
Mp=-0Q-125+M—-P-3=-3-1,254+4—-5-3 =—-14,75 kH.

3HaK MHUHYC IMOKA3bIBAET, YTO PEAKTUBHBIN MOMEHT HAIIPaBJICH HE MMPOTHB
9JaCOBOM CTPEIIKH, a B IIPOTHBOIOJIOKHYIO CTOPOHY. MeHsieM HanpaBiieHne My Ha
yepTexe (cM. puc. 4).

CocTtapisieM ypaBHEHHE JIJISI IPOBEPKH PEIICHMS.

ZMB(Pi)=—M—Q-1,75+YA-3—MR=4—3-1,75+8-3—14,75=0.

Ycnosue paBHOBecHs ), Mg (P;) = 0 BBINIOJHSACTCS, CCIOBATCIILHO, PEAKIIUU OIIOp
HaWJECHBI BEPHO.
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» 2,3 PacTszkeHHe U CKaTHe: pacdeThl Opyca Ha MPOYHOCTD H
JKECTKOCTh

3agaua 3. JIByXCTymeHuaThlii cTalbHOM Opyc, UIMHBI CTyMHEHEH KOTOpPOTO
yKa3aHbl Ha pUCYHKeE 9, HarpyxeH cuiiamu F1 u Fo.
ITocTpouTh 3MIOpPHI MPOJOJIBHBIX CHJI U HOPMAJIbHBIX HANPSIKEHUH 10 JUIMHE
Opyca. OnpenenuTh yumHenue (yKkopouenue) opyca, npunss £ = 2 - 10° MI]a.
YucnoBble 3HaU€HUS IUIOIIAIU MOMEPEUHbIX ceueHud Ai u Az ISl CBOEro
BapHaHTa B34Th U3 Tabauubl 3. OceBble pa3Mepbl JaHbl B MM.

Tabmmma 3.
Howmep cxembl Ha pucyHke 3
F1 F2 A1 Az
112|345 |6]7|8|9 10
BapuanTel kH | kH | cm® | cm?
112|345 |6]7|8|9 10 56 | 92 | 04 | 0,6
11112|13|14(15|16|17|18 |19 20 1,2 1 36 | 05| 19
211221232425 |26|27|28|29 30 24 | 65 | 1,2 | 3.2
31132|33(34|35|36|37|38]|39 40 12 8 09 | 24
/ 2 3 4 5
i L F2
2Bl 4 g 4 | T4 = Fdy B Ql | ;1,2
P B 00]— F l 2
L—"" o
K A § §[WF Ay § Ap § OOJ—]r A 3 I A;
1 T
4| rFl F F TFl
6 7 8 g - 10
— 7 I -
= A ol V4 o
E OOHZ ;2 % 4 8 4 8 O\J F B ' } e
= I | [ F
— Ap g Q[Wr A = E]» Ay % I ' Aj — %]- i A
< F F *Fl R
Pucynok - 9

Memoouueckue ykazanus K peuwieHuto 3aoauu 3
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3amaya 3 mMoxeT ObITh perieHa nociie ycsoeHus tem 2.1 u 2.2. Ilpexnae yem
MPUCTYIHTH K €€ PEIICHUIO0, CTYACHT JOHKEH HAyUYUThCs OE3yKOPU3HEHHO BIIAJIETh
METOJIOM CEUYEHHMM IJIs OIpelNeieHUs BHYTPEHHUX CHJIOBBIX (DakTOpoB. OTH
HaBBIKM MPUTOJATCS CTYJAEHTaM Uil BBIIIOJHEHUS BCEX OCTAJIbHBIX 3a]ad
KOHTPOJIbHOU PadOTHI.

Bce neranu mammH npu X B3aUMOJEHCTBUN 1e(DOPMHUPYIOTCS — U3MEHSIOT
pa3mepsbl. Pa3nnyaroT HECKOIBKO COCTOSHUM Aeopmanuu: yrnpyras aepopmanus,
IUIACTUYECKAs U pa3pyllieHHe.

VYnpyras — ucue3aeT IOCie CHATUS Harpy3okK, IJIacTHYecKas — OCTaeTcs.
Ecnu gerans nepopmupyercs ynpyro, To COCTOSHUE HAa3bIBAETCS MPOYHOCTHIO.

CocrosiHue, mpu KOTOPOM B €r0 MONEPEYHBIX CEYEHHUSX BO3HUKAET TOJBKO
OIWH BHYTPEHHHUH CHIOBOM (aktop — mpogonbHas cuna N Ha3bpiBaeTcs
PaCTSXKEHUEM WIIH CKATHEM.

IIpononbHas cuia B MPOM3BOJIBHOM IONEPEYHOM CEYEHMM Opyca YHMCIEHHO
paBHa anreOpanyeckor CyMMe MPOEKIHM Ha €ro MpoJoJbHYI0 OCh BCEX BHEIIHUX
CHJI, ICUCTBYIOIIMX HA OTCEYEHHYIO YacTh.

Jlng pacueta Ha IPOYHOCTh U OINPEAETCHUS NIEPEMELICHUI HEOOXOAUMO 3HATh
3aKOH U3MEHEHUS TIPOIONBHBIX CHII TIO €T0 JIJTHHE.

Ilpasuno 3naxkoe: BHELIHAS CWIA, HANpaBlIEHHAs OT CEYEHUS, CUMUTAETCA
MOJIOXKUTENILHOM, T.€. JAeT MOJOKHUTEIbHYI0 PACTATHUBAIOLIYIO MTPOJOJIBHYIO CUTTY;
B IIPOTHUBHOM CJTy4ae BHEITHSS CHJIa OTpUIaTeIbHA.

CocrossHue Marepuasia Opyca TMPOTHUB PACTATUBAIONIUX  (COKUMAFOIINX)
JNENCTBUI (BHEIIHUX CHII) OMPEAEIISIETCS TapaMeTPOM, Ha3bIBAEMbBIM «HOPMAaJIbHOE
HAIPsDKEHHE» 6, TeM OoJibllie, yeM OoJbinasi nelcTByeT Harpyska. [Ipu omHOW H
TOW K€ Harpy3ke Ooyiee HampsOKCHHBIM OyneT Opyc ¢ MEHbBIIEeH IUIOIIaIbio
nonepedyHoro ceueHus. CrenoBaresbHO, HAIpPSKEHHE MPSMO MPONOPLHOHAIBHO
Harpy3ke N 1 00paTHO TPONOPLMOHATBHO IJIOMIAN CEUeHUS A.

VcnoBre NPOYHOCTY PH PACTSHKEHHHU U CKATUM UMEET BUJL
N
c=-<[o],Ila (H/m?)

rae o, N — COOTBETCTBEHHO HOPMAJIbHOE HAIpPSKEHUE W MPOAOIbHAS CHJIA B
OITACHOM CEYCHUH (T.€. B CEUYCHUH, TJI¢ BO3HUKAIOT HAaNOOJIbIIICe HAMPSIKEHNE);

A — TuI0NIa/ib MOMEPEYHOTO CEUCHHUS;

[c] — nomyckaemoe HanpskeHue.

Hcxoms u3 ycinoBus MpOYHOCTH, MOXKHO pelllaTh TP BUAA 33/1a4;

1) mpoBepka MPOYHOCTH;

2) monbop ceuenus A >N/ [c];

3) onpenencuue qomyckaemoin Harpysku [N] < [c]*A.

Hedopmarus 6pyca amuHor | oT melicTBHS pacTsSHKEHHsI- CHKaTHS Ha3bIBACTCS
ynauHenneM Al. Eciu paccmaTpuBaroT nedopMainio Kaxaoro Merpa Opyca, To ee
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HA3bIBAIOT OTHOCUTEIBHBIM YIIMHEHHEM.
e=Al/l

Mexny nebopmaneil B CTagud YIPYTrOCTH M HANPSHKEHUEM CYIIECTBYET
3aBHCHMOCTD — 3aKOH ['yKa:

o=E*¢

OHa BBIpOKAET NPAMYIO IPOIOPLHMOHAIBHYK)  3aBUCUMOCTH  MEXKIY
HaIpsOKEHUEM M OTHOCUTENBHBIM yummHeHHeM. Kooddumuent E HasbiBaercs
MOJYJIEM YIPYTOCTH.

E=0/¢, HmMm

Monyab ynpyroctu cranu — 2*10° H/mm2, uyryna — 10° H/mm?,

VIpyroe COCTOSHHE TapaHTUPOBAHHO OXPAHSETCS [0  OINPEAEIEHHOrO
3HaYEeHMs HAIPSHKEHUs, KOTOPOE HAa3bIBAETCA JOMYCTUMEIM [G]. [0 MOCTHXKEHMS
3TOr0 HANpSOKEHWs MaTepuaj CYMTAeTCs JO0CTATOYHO MPOYHBIM. IlodTOMYy
COCTOSIHUE IPOYHOCTH BBIpaXkaeTcst (hopMyI10i

o <[o],

JIJ1st aHAIIM3a COCTOSHUS JeTalell MMeomuX GopMy Opyca (IIMHA 3HAUYUTEILHO
0OJIbIIE Pa3MEPOB MOIMEPEUHOIO CEYEHHS) CTPOAT rpapuK — JIIOPY, 3aBUCHMOCTH
Hanpsoxenuit 6 H/mm? (MITa).

DIopa Mo3BOJISIET ONMPEAEIUTL HaubojIee HAPSHKEHHBIN y4acTOK Opyca.
IIpumep

Jns  man”Horo crymeHdaroro Opyca (puc. 1, a) TOCTpOUTH DBMIOPY
IPOIOJILHBIX CHJI, SIIOPY HOPMAJIbHBIX HANPSHKEHUN M ONPENEIUTH IIEPEMELIEHHIE
cBOOOIHOr0 KOHIA, ecau E = 2-10°% MIla = 2-101! ITa; F;= 30 kH=30x103 H;

F,=38 xkH = 38-103 H; F3=42 xH = 4210 H; A,= 1,9 cm? = 1,9-10* m?,
A=3,1 cm?= 3,1x10* M2 [6] = 160 MITa.
a) A,
Z o il
. T E
Z—-—‘—-ﬁ—-—-@-ﬂr————-—-——lr——»———
Z
Z y v fumlow /
N1 g2m | G4m Qim} O5m ‘0,3,"
P 70707
A MH
9 T 5 70
50-10°
758 (G, M2
%48 i
6) i TErTid 2.5-,5 -
1163
Pucynok - 10

Tlocneoosamenvrnocmo peuternus 3a0ayuu
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. Pa36uth Opyc Ha y4acTku, Ha4MHAasi OT CBOOOJHOTO KOHIIA.

['paHuIiaMu y4yacTKOB SIBJISIFOTCS CEUYEHHUS, B KOTOPHIX IMPUJIOKEHBI BHEII-
HUE CWIbI, a JUIsl HamnpsOKEeHUM Takke W MecTa H3MEHEHHUS pa3MepoB
MONEPEYHOr0 CEUYCHHUS.

Onpegenuts o Metoxy ceuennit (PO3Y) npoaoiabHyt0 CUTy JJIs KaXa0ro
ydactka (opauHaThl d1mopbl N) U MOCTpOUTH AMMOPY MPOoaoiabHBIX cril N.
[IpoBens mapannenbHO ocu Opyca 0a30BYH0 (HYJEBYIO) JIMHUIO SIIOPHI,
OTJIOKUThH MEPHNEHAUKYISIPHO €l B MPOM3BOJBHOM MaclTabe MmojaydyaeMble
3Ha4YeHHs] OpJauHaT. Yepe3 KOHIbl OpAMHAT MPOBECTH JMHHUM, TPOCTABUTH
3HaKM U 3alUTPUXOBATH SMIOPY JUHUIMH, MapajuIeIbHBIMUA OpAMHATAM.

. Jlms  mocTpoeHHsT AMIOPHI  HOPMAJIBHBIX — HANpsDKESHUH — ONpeesieM
HaANPSDKEHUS B MOMEPEYHBIX CEYCHHSIX KaXKIOro M3 Yy4acTKOB. B mpegenax
KQKI0T0 y4acTKa HapPsHKEHUS TIOCTOSHHBI, T. €. SII0pa Ha JAHHOM YJacTKe
M300paXkaeTcs MPSMOi, mapauieTbHON ocu Opyca

. Ilepemenienne cBOOOAHOTO KOHIIa Opyca ompenensieM Kak CyMMYy
YATUHEHUH (YKOpOUYEHHUI) ydacTKOB Opyca, BBIYHCIEHHBIX MO (Qopmyre
I'yka

AL=(6*l)/E,m

rae E —Monyne ynpyroctu, Ila
Peuwenue:
1. Pa36uBaem Opyc Ha y4acTKH, Kak moka3aHo Ha puc. 10, a.;
2. OmpenenseM opauHathl 3mropsl N Ha ygacTkax Opyca:
N, =0;
N, = F;=30 xH;
Ny = F;=30 kH;
N,y = F;- F, = -8 xH;
Ny=F;- F, - F3= - 50 kH.
Ctpoum smropy npoaonbhbix cui (puc. 10,0).
3. BrruncnsieM opauHaThI SMIOPbl HOPMAJIbHBIX HANPSHKEHUI:

N” 30 * 103

= T 108" 158 - 10°Tla = 158 MIla;
I 7

. 3
o= = 301 -968.10°Ma = 96.8 MIla;
A, 3.1-10"4

. 103

oy = - 80 - _558.106Ma = —25.8 MIla;
A, 3.1-10—%

Ny _ 50-10°

A m:—163' 106 [la = —-163 MHa;
2 1

O-V=
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CTtpouM >II0py HOpMabHBIX HanpspkeHuit (puc. 10, B).
4. OmnpenensieM nepeMenieHue cBOOOIHOro KoHIa Opyca (HaYMHaTh HYXKHO C
MecCTa 3a/ICJIKH €ro):
A=Al + Al + Al + Alyy + Aly;

Al =’Z{—Z=0;mmzl=(6 *0)/E=0wm

_NII.lII_ 30103510_1

- - —3.94-10~* M = 0,394 MM

Aly; E-A, > 1011-19.10-% 3.9 07* M = 0,394 mm;
NIII " lIII 30 " 103 - 01

_ _ = 0.484-10~* M = 0,0484 Mm;
Al =gy =2 101-31-10% M MM
b, = Nvby 810741077 e~ 00516

VTR A, 2-1011-31-107% M IO ML
Ny - L, 50-103- 0.2

Al = — = = —1.61-10~* M= —0.161 MM;

E-4,  2-101-3.1-10~*
[TonHoe nepemernieHue CBOOOAHOTO KOHIIA Opyca COCTaBUIIO:
Al = 0.394 + 0.0484 — 0.0516 — 0.161 = 0.23 mMm;
5.AHaNM3HUpyeM JMIOPY.
- [IepBbIit yuyacTOK — HaMpsHKEHHUE PABHO HYJIIO. T.K. OTCYTCTBYIOT BHEIITHHUE CHJIBI

-BTopoi y4acTOK — IIPOYEH U S3KOHOMUYEH

T.K.
oy < [o], 158 MITa < 160 MITa

([o] - o) /[o]* 100 = (160-158) / 160*100 = 1,25% < 10% (uemorpy3ka).
- Tpetuii yuacTok — NpoyYeH:

o <|[o], 96.8 <160 MIla
- UeTBepThIN y4acTOK — IPOYEH, T.K.
o <[o], 25,8 <160 MIla
- [IaTh1i yyacTok —
oy> [o], 163> 160 MIla

([o] - o) /[o]* 100 =(160 — 163) /160*100 =1,87% < 5 % (neperpy3ka)
Otser: 1) Peakius B 3anenke pasaa 50*103H;
2)OmnacHoe ceyeHue Opyca HaOIIOAAETCS B 5 — M CEUCHUH, T. K. Omax = 163
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Mlla, neperpy3ka ydactka cocraBuia 1,87 %.

3) bpyc ymunsiercs va 0,23 MM

> 2,4 Kpyuenne: pac4éTbl Ha MPOYHOCTH U KECTKOCTD

3agaua 4. [[ns crampHOro Baia (puUCyHOK 11) mOCTpOUTH SMIOPY KPYTAIIUX

MOMEHTOB; OIIPEICJIUTh AHAMETP Baja Ha KaXJIOM YYaCTKE M IIOJHBIM yroji

3aKpyYMBAHUA.

JlaHHbIC 711 pa3IMYHBIX BAPUAHTOB yKa3aHbI B TaOuUIIE 4.

MomHocTh Ha 3yOuaThix Kojecax npuHsaTh P2 = 0,5P1; P3 = 0,3Py;

P4 = 0,2P1. lonyckaemoe Hanpspkenue [t] = 30 MIla, moayns capura G =

0,8-10° MITa.

VYkazanue. [lonyyeHHoe pacu€THOe 3HaU€HHE AMAMETpa (B MM) OKPYIJIUTh

110 oymmkaiiero oospiaero yucia 1mo 'OCT 6636-69

Tabmuua 4

Homep cxembl Ha pucyske 11

® P1
112|314 |56 7|89 10
BapuaHnTsl pan/c | kBt
112|314 |56 |7|8]9 10 48 | 18
11 (12 |13 |14 | 15|16 |17 | 18 | 19 20 60 | 30
21 | 22 | 23 |24 | 25| 26 | 27 | 28 | 29 30 25 | 60
3113233 (34|35|36|37|38]|39 40 62 | 16
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1 P P P, Py 2 Py Ps Py P
7774 pr774 p777¢ \ h M
-~ —} ”7;’—_. \ s - W. - % — M'—_— ! } Vo
0,2m | 0,8m ‘O,GM 0,3m | 0,5M | 0,.9m
3 P3 P Py P 4 Py Py P P;
”7.7—' s. . } ! 77 Vd } ! Ve
0,4m | 0,3Mm | 0,5Mm 02m | 0,4M | 0,7Mm
3 Py P3 Py Py 6 Py P Py Py
w/ W\ — L M) YL \
== F—-) |=— f=—— —> i )
Vo , Vo Ve Ve
0,5mM | 0,3m | 0,8M 0,4m | 0,7Mm | 0,8M
7 P Py Py By S Py P P Py
0,2m | 0,3m | 0,6 M 0,7mM | 0,4Mm | 0,8M
9 Py P P, Py 10 Py Py Ps P
p7774 L p7774 \ p774
=== =——4 ) L 1 p =
0,6Mm | 02m | 0,7M 0,4m | 0,6M | 0,9M
Pucynok 11

Memoouueckue ykazanus K peutenuio 3aoauu 4

K pemenuto 3agaun 4 cneayer NpUCTynaTh nocje u3ydeHus TeMbl «CIBUr u
Kpy4YEHHUE».

Bpamaromuecs: neranu (daiie BCEro 3TO BaJibl) UCHBITHIBAIOT JePOPMALIHIO
Kpy4eHHE — KacaTelbHOE OTHOCUTEIbHOE BpAIEHHE IONEPEUYHbIX CEUYEHUM.
[IpoTuBOAEHCTBHE CEUEHUM Bajla KPYYEHHIO ONPENEIAETCS KPYTAIIMM MOMEHTOM
T u KacaTeNnbHBIM HANPSKECHUEM T.

KpyueHnuem Ha3bIBalOT TakoM BHJ HarpyXeHus Opyca, Ipu KOTOPOM B €ro
MOTIEPEUHBIX CEUECHUSAX BO3HHMKACT TOJILKO OJUH BHYTPEHHHU CHUIIOBOM (akTop —
KPYTALIUA MOMEHT.

YTtoOBI Ban YIIPYyro COIPOTUBILJIICA KPY4YCHHUIO, KPYT}IHII/Iﬁ MOMECHT CEUCHUA
AOJDKCH YPAaBHOBCHIMBATL BpallarOIIne (BHCH_IHI/IG) MOMCHTHI CIIpaBa UJIK CJICBaA OT
CCUCHUI, T.C.

T+ ZM Bp cnesa— () wm T+ ZM Bp CIIPABA— 0

Kp}ITﬂIHI/II‘/JI MOMCHT B IIPOHM3BOJIbHOM IIOIICPCUYHOM CCUCHHU 6pyca paBCH
anrerqueCKoﬁ CYMMC BHCIIHMX MOMCHTOB, ,I[GI;'ICTBYIOIHHX Ha OTCCYCHHYIO
HacCThb: (I/IMeeTCSI B BUAY, UYTO IIJIOCKOCTHU )ICfICTBI/ISI BCCX BHCIIHUX CKPYUYMBAIOIMIUX
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MOMEHTOB, NEPIEHINKYIISIPHBI TPOAOJILHON OocH Opyca).
Pe3ynbrar Oyner oguHakoB, MO0 U IIpaBas M JieBasi YaCTH JEHCTBYIOT paBHBIM
0o0pa3oM JIpyr Ha Apyra M0 IPUHLIUITY PaBEHCTBA JAEUCTBUS U IPOTUBOICHCTBUS
Bynem cuutarh KpyTsIUiA MOMEHT MOJIOKUTENBHBIM, €CIIU [l HaOIroAaTes,
CMOTPSIIIIETO HAa TPOBEJACHHOE CEYCHHE, OH TMPEACTABISICTCS HAMPABICHHBIM IO
yacoBo cTpenke. COOTBETCTBYIOIIMM BHEIIHMM MOMEHT HAIpaBJIEH IPOTUB
4acoBoU crpenku (puc. 12).
B nanHo# paboTe HEOOXOAMMO BBIITOTHHUTD

M ‘ IIPOEKTHBIN PacyeT Bajia KPyrjioro uiu
% KOJIBLIEBOI'O NIONIEPEYHOI'O CEYEHHUS U3 YCIOBUH
5 @ , M IIPOYHOCTH U U3 YCJIOBUU KECTKOCTH. 3 nByX
® &) MOJYYEHHBIX 3HAYCHUN TUAMETPOB CJIEYET

BBIOpaTh HAaMOOJIbIIICE 3HAUCHUE.
OnHaKoO KpPYTSIIUH MOMEHT HEJOCTAaTOYHO XapaKTepH3yeT COMPOTHBIICHUE
Baya KpydeHuio. OYEBHIHO BaJl MCHBIIETO JUAMETPa C TEM K€ KPYTAIIHM
MOMEHTOM HUMEET MEHbIIIee COMPOTHRIeHUE. [103TOMY /IS TOCTATOYHOM
OIICHKH COMPOTHUBJISIEMOCTH BaJla KPYYCHHIO MPUMEHSIOT JPYrod mapameTrp —
KacaTeJIbHOE HAIPSDKECHUE T.
KacarenpHOe HampssKEHHE YYHMTHIBAET BEIMYHHBI KPYTAImiero Momenra T,
auaMeTpa Bajia d, miomanu ceuenus (kpyra) nd?/4.
Paboure HampspkeHUs T, BO3HUKAIOIIME B CCUCHHM Baja MPU KPYYCHHH HE
JOJDKHBI TIPEBBIIIATH JOMYCTUMBIE [T] I/ JaHHOrO Marepuana, T. €.
T < [71].

JIns ycTaHOBJIEHUS HanOojiee HArpy)KEHHOI0 ydJacTKa Baja IMOCTOSHHOIO
CEUCHHMSI CTPOSIT SIIOPY KPYTSIIETO MOMEHTA

ITpu ompeneneHnn Hanbojee HANPSHKECHHOTO ydYacTKa CTYIEHYATOro Baja
CTPOSAT SMIOPY KaCATCIbHBIX HAIIPSHKCHHI.

Ilocneoosamenvrocmo peulernus 3a0a4u:

1. Onpenenuth BHEUTHUE CKPYUYHUBAIOIIE MOMEHTHI 10 (popMyrie
M = P/w, Hm
rae P — momnocTs,
(® — YIJIOBasi CKOPOCTh;

2. OnpenenuTh  yPAaBHOBENIMBAIONIMIT MOMEHT, WCIONB3ys ypaBHEHHE
paBHOBECHS!
>M; =0,
TAaK KaK TNpH PaBHOMEPHOM BpAallCHHM Bala anrebpamdeckas CyMMa
IPUIOKEHHBIX K HEMY BHELIHUX CKPYYMBAIOIIUX (BPAIIAOIINX) MOMEHTOB
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paBHa HYJIIO;

3. Tlomp3ysick mMetonmoM ceuennit (mMerogom PO3Y), mocTpouth smiopy
KPYTSIIUX MOMEHTOB I10 JJIMHE BaJia;

4. Jlns yyacTka Bajla, B KOTOPOM BO3HHMKAET HAMOOJIBIIMI KPYTAUIUHA MOMEHT,
OINPEAENINTh TUAaMETP Baja KPYIJIOrO MM KOJbLEBOTO CEUEHUS U3 YCIIOBUS
OPOYHOCTH W IKECTKOCTH. /[l KOJIBLIEBOrO CEYEHUs Baja NPHUHSATH
CooTHoIIeHHE auaMeTpoB C = dy/d, d, — BHYTpeHHHU# auameTp KoJbia; d
— HapYXHbIM JHaMeTp KOJIbLia.

H3 ycrosun npounocru: H3 ycaosun oxecTrKocru:
Mzmax Mzmax
W,> —— , o= ————
7= e *= TGled
rne M, nax — HaHOGONbUWIHA KPYTS- rne [, — DnoJasipHblH MOMEHT HHep-
HHIHH# MOMEHT; UHH CEeYEeHHSN,
W, — nonsipebli MOMEHT COMNpO- G — MOAynb YNPyrocTH NPpH CABMre;
THBJIEHUS KPYUEHHIO; l9o] — nonyckaembii yros 3aKpyuH-
[tx] — monyckaemoe KacaTtenbHOe BaHHs CeYeHHs
HanpsixKeHue
Ceuernue s8ana — Kpye
W nd? [ — nd?*
27716 4 32
Heo6xoaumMbl#t MO NPOYHOCTH Heo6x0aHMbBIH MO 2XKECTKOCTH AHa-
AxaMeTrp BaJia MeTp BaJaa:
3 lGMzmax 4 32Mzma:
d == ——— d == —_—
7 T nGlgo]
Ceuenue sana — KoAbYO
3 4
nd nd
W, = —— (1 —c%). Ip = —/—— (1 —c*).
Heo6xoauMblii MO NMPOUYHOCTH Ha- Heo6X0a1HMBIH MO »ECTKOCTH Ha-
PY>XHBIH AHaMeTp Koabua PYXXHLIA AHaMeTp KoJibliia
d l6Ml'"ﬁl d h 32Mzmﬂx
= == 4—
V 5[l — ) V 1Gleo)(1 —c¥)

ITpumep
J1J1d cTaIbHOTO BaJsia MOCTOSIHHOTO 110 JITTMHE CEYCHHs TpeOyeTCs:
1) onpenenutsh 3HaUeHUS MOMEHTOB M, U M3, COOTBETCTBYIOIIUE MEpPEIaBAEMbIM
MOIIHOCTSM P, u P53, a Tak)ke ypaBHOBELIMBAOIIUN

MOMEHT M;;
" a2 {, 2) MOCTPOUTH AMIOPY KPYTSAIIUX MOMEHTOB,;
v e \ 2z. 3) OUPENENUTb TPEOyeMblil [JuameTp Baga U3
TR Wy K - 777  pacueTOB Ha MPOYHOCTH M JKECTKOCTh, I1OJIaras Io
. . BapuaHTy (a) MOIMEepeYyHOE CEUCHHE Bajla — KPYT;
& oo i 1o BapuaHTy (0) — MomepeyHoe ceueHue Bajga —
T . &




KOJIBLIO, IMEIOIIIee COOTHOIICHHE TUaMETPOB
c=dy/d=0,8.

[Ipunsrs; [1,] = 30 MIla; [@,] = = 0,02 pax/m = 0,02-10-3 pag/mm; P,= = 52
kBt; P;= 50 kBr;

o =20 pan/c;'

OxonuatenbHOe 3HaueHue auametpa npuHsaTh mo 'OCT 6636 -69.

Pewenue
1. OmnpenensieM BHENIHUE CKPYYUBAIOIINE MOMEHTHI:
P, 52-103
2=;= 20 = 2600 H - m;
P; 50-103
3=Z= 20 = 2500 H - m;

2. OnpepensieM ypaBHOBEIIMBAKOUTANA MOMEHT M
YM; =0;M; — M, — M3 =0; M{ =M, + M3 =5100H - m.
3. OnpenensieM KpyTAIMIAA MOMEHT T10 Y9acTKaM Baia:
M, = M; =5100 H- m;
My, =M; — M, =5100— 2600 = 2500 H - m.

Ctpoum smropy KpyTsimux MmomeHToB M, (puc. 13, 0).
4. OmpexenseM AuaMeTp Bajia U3 YCIOBUM MPOYHOCTH U )KECTKOCTH

M, max = 5100 H - M. (puc.132, 6)

a) Ceuenue sara — kpye

H3 ycaosua npounocru: H3 ycaosusa xmcecrxocru:
._‘ , 16M ; max 4 4 32M ; max
1] - nGlho]
16-5 100-10° 4 32.5100-10°
== = 95,2 MMm. = e
" 3,14.30 3,14-8-10*.0,02-107°
» = 75,5 MM.
[IpuHumaem d = 95 mmM. [Ipunumaem d = 76 mm,

Tpebyemblii quaMeTp moiayduics Oobllle U3 pacyeTa Ha MPOYHOCTh, OITOMY

ero nmpuHUMaeM kak okoHuaresbHbid d =95 Mm.ITo TOCT 6636-69 npuHuMaem
d = 100mm.

» 2,5 U3ru6: pacuyéThbl HAa MPOYHOCTDH. BHIOOp panmoHa bHBIX
CeYeHHH
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3agaua Ne 5. [lo ycnoBuro 3agauu 2, MOCTPOUTH SIIOPHI MOIMEPEYHBIX CHUJ,

M3ru0arolx MOMEHTOB U, UCXOJ U3 YCIOBUSA MpovHOCTU npu [c] = 160 Mlla,
no00paTh HEOOXOIUMBIM pa3Mep MONEPEYHOro CEUEHUs IBYTaBpPa.

Vkazanue. [lpu pemeHun 3amady MCHONB30BATH CIIPABOYHBIE MATEPUAIIBI
npuIIokKeHus A.

Memoouueckue ykazanus K peuieHuro 3a0aiu

K pemenuto 3anaum 5 cnegyer npucTynarh mocie uzydeHus temol «lIpsmon
U3TUOY.

[Tonepeunble cuiibl, HallpaBICHHbIE Yepe3 LEHTP TSHKECTU ceueHus: Oajkw,
BBI3BIBAIOT €€ JaeopMalvio — TMPSAMOM TMOMEpeUHbld W3ru0. Y W30THYTOM
BBIIYKJIOCTBIO BBEpX OajKW BEpPXHUE BOJIOKHA YAJIUHSIOTCA, a HIDKHUE
cxkumarorca. llpensTcTByeT BO3HMKHOBEHHIO JTHUX IPOTHUBOMOJIOXKHBIX 11O
HampapJIeHUIo aedopMaliii mapa BHyTpEHHUX CHIL. J{elicTBUE mapbl Onpeaesercs
napaMeTpoM, Ha3bIBAEMbIM U3rMOAIOIIUM MOMEHTOM My

M3ru6 — »5TO TakoM BHJ HarpyxkeHus Opyca, IpU KOTOPOM B €ro
MONEPEYHBbIX CEYEHHUSIX BO3HMKAIOT M3rHOAIOIIME MOMEHTHL. B OoibImIMHCTBE
CIIy4aeB OJIHOBPEMEHHO C M3rM0aroUMMU MOMEHTAMH BO3HUKAIOT M MONEpPEYHbIC
CWJIbI, TO TakOW W3rM0 Ha3bIBAIOT MONEpEeYHbIM. Eciu momepeuHble CUIbl HE
BO3HHMKAIOT, TO U3rMO HA3bIBAIOT YHCTHIM.

e Uzrubaromuiit MOMEHT M,; B MPOU3BOIBHOM MONEPEUHOM CEYEHUU
Opyca YMCJIEHHO paBeH alre0pandeckoil CyMMe MOMEHTOB BHEIITHUX
CHUJI, IEVCTBYIOIMX HA OTCEYEHHYIO YaCTh, OTHOCUTEIBHO LIEHTPA
TsSOKeCTH cedenus: M, = Y M.

e [lonepeuHas cuia B IpOU3BOJILHOM MONEPEYHOM CEUEHUHU Opyca
YHUCJICHHO PaBHA aireOpanyeckol CyMMe BHEITHUX CHUJL,
JEHCTBYIOUINX HA OTCEUEHHYIO yacTh: Q = ) F.

e [Ipuuem Bce BHEIIHUE CUIIBI U MOMEHTHI IEUCTBYIOT B I'JIaBHOM
IPOIOJIBHOM MIIOCKOCTH Opyca U PacroioKeHbl MePIeHIUKYISIPHO
POJOIBLHOM ocu Opyca.

[Ipu ompenenenun wu3ruOaOIIEro MOMEHTa B JAaHHOM CEUEHUU OayKy
MPEJCTABISAIOT COCTOSINIEN M3 JABYX YACTEH: JIEBOM OT CEYEHHUs M mpaBou. Toraa
U3ru0aronMM MOMEHTOM B CEYEHUU OYyAEeT BHYTPEHHHUM MOMEHT B CEYEHUU JIEBOM
yacth M,™®  NOpOTHBONEUCTBYIOIINNA U PAaBHBI CyMME MOMEHTOB BHEIIHHMX CHII
npaBoi yactu Y My " | Hao00poT, U3rHOaIUA MOMEHT — 3T0O MOMEHT MpPaBOH
yactu My ", pOTUBOJEUCTBYIOIIMNA U PABHBII CYMME MOMEHTOB BHEIIHUX CHUJI
neBoit yactu ) M,"®. TlockonbKy B JAHHOM CEUYEHHH M3TrM0a0IINe MOMEHTHI aBHBI,
HO NPOTHBOIIOJOKHBI 10 HAIIPABJICHHUIO, ATO CIEAYET Y4YECTh NPHU IOCTPOCHUHU
AMIOPBI U3THOAIOIINX MOMEHTOB.

» Ilpasuno 3HaK08 0451 NONEpeyHou Cuibl: CHJIaM, ITIOBOPAaYHBAOIIUM
OTCEUCHHYIO0 YacTh OaJKh OTHOCUTEIBHO PAacCCMATPUBAEMOIO CEUCHHS 10
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XOJly YaCOBOM CTPEIJIKH, MPUIHUCHIBAETCS 3HAK IUItoc (puc. 14, a), a cunawm,

MIOBOPAYUBAIOLITUM OTCEYCHHYIO q4acThb Oanku OTHOCHUTEIHHO

paccMaTpuBaeMOro  CEUEHUs  NPOTUB  XOAAa  4YAaCOBOW  CTPEINKH,

IpUIIKMChIBaeTCs 3HaK MUHYC (puc. 14, 0).

» Ilpasuno 3Haxoe 01 uzeudbAOWUX MOMEHMO8: BHEUTHUM MOMEHTOM,
M3rUOAIONIMM  MBICIIEHHO 3aKpeIJICHHYI0O B paccMaTpUBAeMOM CECUCHHUH
OTCEUYEHHYIO YacTh Opyca BBITYKJIOCTbIO BHU3, MPUIKMCHIBAETCS 3HAK ILIIOC
(puc. 15, a), a MOMEHTaMm, H3THOAIOIIUM, OTCEYEHHYIO YacTh Opyca
BBIITYKJIOCTBIO BBEpX, — 3HaK MUHYC (puc. 15,6).

Mexay wusrubarommmM MOMEHTOM M, momepeyHon cuinoi @,
MHTEHCUBHOCTBIO PACIPEEICHHON Harpy3Ku (] CyHIECTBYIOT AU PepeHIuaIbHbIE
3aBUCHMOCTH:

aM,  dQy
dz  dz

q

Ha ocHoBe wMmeroga cedeHuddk u  Au(@epeHUUaNbHbIX  3aBUCUMOCTEN
YCTAHABJIMBAETCA B3aUMOCBSA3b OMIOp M,u (Qy,MeXIy CO00H W ¢ BHEIIHEH
Harpy3KoH, I03TOMY JOCTaTOYHO BBIYMCIIMTH OPAMHATHI DIIOP Ul XapaKTEPHBIX
CEYCHUU U COCIUHUTD UX JIMHUSAMU.

XapakTepHbIMH SIBJISIOTCS CEUCHUS OAJIKH, T MPHIOKEHBI COCPEIOTOUCHHbBIE
CWIBl M MOMEHTHl (BKJIOYasi OIOpPHBIE CEYEHHUs), a TaKXkKe CeUYCHUs,
OTPaHUYMBAIOIINE YYACTKH C PABHOMEPHO PACTIPEAECICHHON HArPY3KOU.

a) r +q

!
8) Ve

| JF i
f—— TR

M M

Pucynok — 14 Pucynok - 15

IIpusedem Hexomopwvie npasuia NOCMpoeHuUs SNIopP.
= /{15 5ni0pvl NONEPeyHvIX CUTL:

1. Ha ydacTke, Harpy’>k€HHOM PaBHOMEPHO pacHpele€HHOW Harpys3Koii, sIopa
U300paxkaeTcs MPsIMOil, HAKJIOHEHHON K OCH OAJIKH.

2. Ha yuactke, CcBOOOJHOM OT pachnpelesieHHOM Harpy3ku, OJIopa
U300paxkaeTcst MPsIMOM, MapajieIbHOM OCH OATTKH.

3. B ceuenun Oasiku, rje NpuiokeHa COCPEOTOUEHHAs mapa CuJjl, IornepevHas
CUJIa HE U3MEHSET 3HAYEHUS.
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4. B cedeHunu, rae NpuiIokeHa COCPEAOTOYECHHAs CHJIA, 3HAYCHHE IONEPEYHOU
CHJIBI MEHSIETCS CKaYKOOOPa3HO Ha 3HAUEHHE, PABHOE NPUIIOKEHHON CHUIIE.

5. B KoHLleBOM ceyeHMM Oalku TIONEpedyHas Ccuja YUCICHHO paBHA
COCPEOTOYECHHON cuiie (AaKTUBHOM WJIM PEAKTHUBHOW), NPUIIOKEHHOH B 3TOM
CEUEHUMU.

6. Eciin B KOHLIEBOM ceueHMH OalIku HE MPUJIOKEHA COCPEAOTOUEHHAs CHIIa, TO
[IOTIEpEYHAs CHJIa B ’TOM CEYEHHUH PaBHA HYIIIO.

= J{na snopwl u3eubaouux MOMeHmo8:

1. Ha yuyacTke, Harpy>k€HHOM PaBHOMEPHO paclpe/leIEHHON Harpy3Koii, smopa
MOMEHTOB HM300pakaeTcsi KBaJApaTUIHOM mapabosyioil. BreImykiocTs mapabosbi
HaIlpaBJICHA HABCTPEUY HArpy3Ke.

2.Ha yuactke, cBOOOZHOM OT PaBHOMEPHO paCHpEeeIeHHON HarpysKH, 3Iopa
MOMEHTOB U300pakaeTcsi IpSIMOM JIMHUEH.

3.B ceuenunu Oanku, rje NpUloKeHa COCPEIOTOUEHHAs Mmapa CUJl, U3ruOaroIui
MOMEHT MEHSIETCS CKauKOOOpa3HO HAa 3HAUYECHHE, PABHOE MOMEHTY MPHUIOKECHHOU
Maphl.

4. V3rubaroniyii MOMEHT B KOHIIEBOM CEUEHUM OaJIKM paBEH HYJIO, €CJIU B HEM
HE MPUJIOKEHA COCPEAOTOUYECHHAS 1apa CUJl.

5.Ecnu e B KOHIIEBOM CEUCHHUH MPUJIOKEHA aKTUBHASI WJIM pEaKTUBHAs Iapa
CHWJI, TO U3rUOAIOIINI MOMEHT B CEUCHUH PAaBEH MOMEHTY IIPUJIOKEHHOM Maphbl

6,Ha ydacTtke, rae momepednHas cuiia paBHa HYJIO, Oajlka UCTIBITHIBAET YUCTHIN
u3rud, U dSMopa U3rMOArOIUX MOMEHTOB M300pa)kaeTcs MPSIMOM, MapayiiebHOM
ocu OaJKu.

7.M3rubaromuii MOMEHT NMPUHUMAET IKCTPEMaJIbHOE 3HAYEHUE B CEUCHUH, TJIe
3IIOPA MOMEPEYHBIX CHII MTPOXOIUT Yepe3 HYJIb, MEHSSA 3HAKH C « + » HA « - » HIJIH C
«=-» Ha «t»,

B paccmarpuBaemoii 3aiaue TpedyeTcs MOCTPOUTH AIIOPHI MOMEPEYHBIX CUIT
¥ M3rH0AIoNX MOMEHTOB, a TaKXe MOoM00paTh pa3Mephl MOMEPEUYHOTO CEUCHHS
OaJIk¥, BBIIOJTHEHHON M3 MPOKATHOTO PO(UIIT — ABYTaBpA.

YcaoBue TpoyHOCTH Uil OalOK C  CEUCHHUSIMH, CHUMMETPUYHBIMH
OTHOCHTEJIBHO HEUTPAIBHONU OCH, UMEET BUL:

Mx max
6,0 = 2 <[]
max Wx

rae W, — oceBOi MOMEHT CONPOTUBJIEHUS CEUEHHS.
Jls moxbopa cedenus Oanku (MPOSKTHOrO pacyeTa) U3 YCIOBHUS IMPOYHOCTH
OMpeIeTTI0OT HE0OX0AUMOE 3HAUCHUE OCEBOTO MOMEHTA CONPOTUBIICHUS:

M
M/x 2 X max
o]
[lo nHalimeHHOMY MOMEHTY compotuBieHus W, moaduparoT COOTBETCTBYIOIIEE
CCUEHHE IO COPTAMEHTY (CM. TIpUJIOKEHUE A).
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Jist 3aKperieHHON OJHUM KOHIIOM OajKé CTPOUTH JIIOPHI LEIecoo0pa3Ho
co cBOOOAHOro KOHIA (YTOOBI M30€XkaTh ONpPEIEIEHUS ONOPHBIX pPEAKUUN B

3a/ICNIKe).

v" TlocieroBaTenbHOCTh PEIICHH S 3a1a4H:
1.banky pa3aenuTh Ha yYaCTKHU MO0 XapaKTEPHbIM CEYEHUSM.

2.0npenenuTs BUJ OMIOPHl  TIONMEPEYHBIX CHJI Ha KaKIOM
BBIYMCIIUTh IIONIEPEYHBIE CHUIBI B

y4acTke B

3aBUCUMOCTA OT BHEIIHEW HArpys3KH,
XapaKTEPHBIX CEYEHUSIX U TTOCTPOUTH SIIOPY MONEPEUHBIX CUJL.

3.0npenenuTs BUA SIIOPHI M3THOAONIAX MOMEHTOB Ha KaXJOM YYacTKe B
3aBUCHUMOCTH OT BHEIIHEH Harpy3Kd, BBIYUCIUTH HW3THOAIONINE MOMEHTHI B

XapaKTEPHBIX CEUCHUSAX U TTOCTPOUTH SIIOPY U3rHOAIOIIUX MOMEHTOB.
4.J]Ins naHHOM Oaliku, MMEIOIIEH 1O BCEW JUIMHE IMOCTOSHHOE TOMEepeYyHOe

CEYECHHUE, BBINOJHUTH MNPOEKTHBIM pacyer, T. €. onpeneauts W, B omacHOM
CEUEHUH, TJIe N3ru0aronii MOMEHT UMEET HauOobIlee 0 MOIYJII0 3HAYEHHE.

Ipumep 1.
J1714 3a1aHHOM KOHCOJIbHOM Oanku (MomepedHoe ceueHue-asyrasp, [o]= 160

MIla) nocTpouts smops! @y, U M, 1 10A00paTh CEYEHHE 10 COPTAMEHTY.

Pemenue
1. denum Oanky Ha y4acTKH MO XapakTepHbIM ceueHusiMm A, B, C (puc. 16, a).
2. OnpenenseM 3Ha4€HNUs TIONEPEYHOM CHIIBI (), B XapaKTEPHBIX CEYCHUAX

cTpouM 3mopy (puc. 2, 6):
Qyst=—F,= —1xH

Qyy = —F, = —1xH
Q)P=—-F+ F=-F,+—-F=-1+2=1xH
3. OnpenenseM 3HauYeHUS U3THOAIOIIETO0 MOMEHTa Mx B XapaKTEePHBIX

CEUYEHUAX U CTPOUM 3Mtopy (puc. 16, a):
MA =0

Mp’=F.* AB=1*3 =3 KHM,
MA®=F; * AB+ M =1*3 + 12 = 15 kHM;
MPP=F,* AC+M-F, *xBC=1*5+12-2*2=13 KHM;
4 Ucxons u3 >mtopbl M, (puc. 16, B)
M, ax = 15 kH-M =15 * 10® H-Mm™;

. 6
W, = Memax — 15 19" _ 93700 Mm3 = 93,7 cm?
[o] 160

B cootrBerctBun ¢ I'OCT 8239—89 BbeiOupaem nyraBp Ne 16 (cm.

pu-

JOXKeHue A).
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f =1 kH
M=12kHM

/%C J A
0)7 ,
M %Fz'_‘.’ﬁH
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Ipumep 2.

J71st 3a1aHHON IBYX OnOpHOM Oayiku (puc. 17, a) onpeaenutb peakiiuu orop,
HOCTPOUTH SIIOPHI MOMEPEUHBIX CHJI, HW3THOAIONIMX MOMEHTOB U OIPEICIUThH
pa3mepsl nonepeunoro ceuenus (h, b, d.) B ¢popme npsimoyroapHUKa WK Kpyra,
npuHaB s npsmoyroiasHuka h/b — 1,5. Cuurars [o]= 160 MITa.

e IlocienoBaTeIbHOCTL PEIICHUS 3a7adyd Ta e, 4TO W B IMPEIbLIyIIcH

3amgade. OTIMYKE JMIIL B TOM, YTO JAHHYIO 33[a4y HAUMHAIOT peliaTh C
ONpENC/ICHUs] peakiuii omop OajlKd U TMPOBEPKH IMPABUILHOCTH

— pEaKLUH.
y
a) |F=16rH  NRg=ToxH g FR=T0KH Ro224H 1120t 2
“ = M,=10kH M P )
R B C 7 / gﬁa ~
_ 5m /; lz,LM b 6mM b d) - -
R =
0 3 a ‘
Ry
4 22\ -
O N 110111
| ‘ 8
18
20,
2} T I l i Mx.KHM
90 112
122
Pucynoxk 17

Pewenue.
1. OnpenensemM ONOPHBIE PEAKIIMU U MIPOBEPSIEM UX HAWICHHBIE 3HAUEHUS:
ZMD:()’ZMD :-Ml +F2*CD+M2 +RB*BD'F1*OD:O;

My —F,«CD—M, + F; *OD 20-30-6—10+18-15

ZMB=O,ZMB=_F1OB+M2_F2BC_RD_M1:O
_~Fi OB +My~Fypewy _—18-5+10-30-4-20 _
D= BD - 10 B

Tak kak peakius Rp moaydmiack co 3HAKOM MHHYC, TO H3MCHSIEM €¢
NIepBOHAYAJILHOE HaIpaBJIeHUE Ha TMPOTHBOIIOIOXKHOE. VICTHHHOE HampaBJCHHE
peakiuu Rp—sHu3 (puc. 17, 6).
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lIposepka:
ZYO =—F+RB+ F2—RD:'18+10+30'22:0.
VYcnoBue cratuku ).Y;= 0 BBINONHSETCS, CIIEAOBATEIbHO, PEAKIIMU OMOP
OTpe/IeNICHbI, BEPHO.
[Ipu mocTpoeHUH AMIOP UCMONIb3YEeM TOJIBKO UCTUHHBIC HATIPABICHUS PEAKITU
Or10D.

2.Jlenmum Ganky Ha y4acTKu 1o xapaktepHbiMm ceuenusim O, B, C, D (puc. 17,

0).

3.0mpenenseM B XapakTEPHbIX CEYEHUSX 3HAYEHHUS TIONIEPEYHON CUIIBI (), 1

CTPOMM 3IIOPY clieBa HampaBo (puc. 17, 8):

o = -F1=- 18 kH;
J'IB= 'Fl— = 18 KH
Qo =- F1+ Rg = - 18+10=- 8 xH;
Qc™®=-F+ Re =-18+10=- 8 xH;
Q¢ = - F1+ Re+F, =-18+10 + 30 = 22 kH;
lel)eBz - F1+ RB+ Fz = 22 KH
4 .BpIYHCIIIeM B XapaKTEPHBIX CEUCHUSX 3HAUCHUS M3THOAIOIIET0 MOMEHTA U
cTpouM smiopy (puc. 17, 2):
My=0;
Mg=-F;- AB=-18 *5=-90xH"m;
M¢®=-F; * OC+ Rg*BC=-18*9 + 10 * 4= - 122 kH-m;

MP = - F, * OC+Rg -* BC + M,=- 18* 9+ 10 * 4+ 10= - 112 kH"m;

Mj®=-F;-*OD +Rg-*BD + M, +F,-*CD =-18 *15+ 10 * 10 + 10 + 30-6 =
20 kH-m.
5.BeruucisieM pa3mepbl CeUeHHs JaHHOW OalKu W3 YCIOBHU MPOYHOCTH
Ha U3ru0 MO JBYM BapHaHTaM:
a) ceueHune — MPSIMOYTOJTEHUK C 3aJJaHHBIM
COOTHOIIIEHHUEM CTOPOH (puc. 17, e);

0) ceuenue — Kpyr (puc. 17, 0). Berancnenue pasmepoB NpsMOYTrOJIbHOTO
CEUCHHSL:

_ Mymax _ 122-10°
W, =

= = 0.762 - 10° mm3
[o] 160

2
Ucnonb3ys popmyny W, = ﬂ ¥ yauThIBas, uto h = 1,56, Haxoaum

b= 3/6””‘ 3/60762 10° _ 1023/2.06 = 127 mm
2.25 2.25

Ucnonb3ys popmymny W, = , HAXOMM JUAMETP KPYIJIOTO CEUEHUS
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3(32W,  3/32-0.762 - 106
T 3.14
[Tpunumaet o 'OCT 6636-69 nuamertp Basia paBHbiii 200 M.

= 196 MM.

3.Bonpochl K 3K3aMeHy

I. Craruka. MexaHnuueckoe JABWKEHUE, MaTepuajibHas TOYKa, CHCTEMA
MaTepPUAILHBIX TOYEK. AOCOJIOTHO TBEpAble W AePOpPMUpPYEMBIC Tela; cujila —
BekTOp. Cucrema CuWil. DKBUBAICHTHOCTh CWI. PaBHOJEWCTByIoIIas cuja.
VYpaBHoBemuBawomas cuia. OCHOBHBIE 3a1a4M CTATUKH

2. AkcuoMbl cTaTUKU. CBSA3U U UX PEAKIINU

3. Ilnockas cucrteMa CXOASLIMXCS CHII: ONpPENENIEHUE, T€OMETPHUUYECKUM METOL
CIOKEHUS CWJI, NMPUJIOKEHHBIX B OJHOW TOYKE. Y CIIOBUE PABHOBECUS CHCTEMBI
CXOJISIIIIUXCS CHIT

4. Tlpoexuus cuiibl Ha OCh. [Ipoekrs BEKTOPHOW CYMMBI Ha OCh. AHAJIMTUYECKOE
ONpEIEICHNE 3HAYECHUS W HANPABICHUS PABHOJACUCTBYIOLIEH IIJIOCKOM CHCTEMBI
CXOJSAIIUXCS CUJT (METO MPOEKIINHA)

5. YpaBHEHUS paBHOBECHS TIJIOCKOM CUCTEMBI CXOASIIUXCS CUJIT

6. [Tapa cus1 ¥ MOMEHTHI CHII: TTapa CHJI U €€ JACHUCTBUE HA TEJIO; SKBUBAJIECHTHOCTD
nap. Ciio)xeHue 1 paBHOBECHE Map CHJI Ha MJIOCKOCTU. MOMEHT CHJT OTHOCUTENBHO
TOYKHU U OCHU

7. CucreMa NpPOW3BOJIBHO PACIIONOKEHHBIX CHJI: TPUBENECHUE CHJIBI K TOYKE;
IIPUBEACHUE IUIOCKOM CHUCTEMBI CWJI K JAaHHOM Touke Teopema O MOMEHTE
PaBHOAEHCTBYIONIEH MIIIOCKOM cUCTEMBI cUll (Teopema BapruHboHa)

8. YcnoBuUs paBHOBECHUS TPOU3BOJIBHOM MIIOCKON CUCTEMBI CUII: TJIABHBIM BEKTOP U
TJIaBHBIA MOMEHT. Tpu (OpMBbI, KOTOPEIMU MOTYT OBITH TIPEICTABICHBI YPABHCHUS
PaBHOBECHS MPOU3BOJIBHON IIJIOCKOW CUCTEMBI CHJI

9. IlpocTpaHCTBEHHAsA CHCTEMA CUJI: OINPEACIICHUE; IIABHbIA BEKTOP W TJIABHBIN
MOMEHT. Y CJIOBHSI PABHOBECHS IPOCTPAHCTBEHHON IIPOU3BOIBHOM CUCTEMBI CHII
10. PeanbHbie cBsi3u. TpeHHE CKOJBbKEHUS U €ro 3aKOHbI (Cuia TpPEeHHs, yroi
TpeHusi, KOOPPULIKUEHT TPeHUs). Y CJIOBUSI CAMOTOPMOKEHUS

I1. HenTp TsKecTU Tena: ONPENENICHUE, LUEHTP MNapajlIeNbHbIX CHJI U €ro
KoopauHaThl. CTaTUYECKUE MOMEHTHI IUIOMIAEd OTHOCUTEIIBHO OCEW; CBOWMCTBO
CTaTHYECKOrO MOMEHTA

12. OcHOBHBIE MOHSTHUSL U ONPENEIICHUS] B KHHEMATUKE (TPacKTOPHSsI, PacCCTOSTHUE,
yTh, BpEeMsi, CKOPOCTh U yckopeHue). CrocoObl 3a/laHus ABUKEHUS TOYKH U HUX
XapaKTEPUCTUKA

13. Ckopocte U yckopeHue Touku. Kiaccudukamus ABMIKEHHS TOYKH B
3aBUCUMOCTH OT CKOPOCTH U YCKOPEHUS

14. TloctynarenpHOE ABMKEHHE TBEPAOTO TEJA M €r0 CBOMCTBAa. Bpamenue tena
BOKPYI' HEMNOJBMXXHOW ocu. OrnpeneneHue YriioBOM CKOPOCTH U YIJIOBOTO
YCKOPEHMUS IIPU BpalaTeIbHOM JBUKEHUH TBEPAOTO TElla
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15. CnoxHoe ABM)XEHHE TOYKH: IMEPEHOCHOE, OTHOCUTEIbHOE U abCOJIOTHOE.
Teopema 0 CIOKEHUU CKOPOCTEN M YCKOPEHHI TOYKU B CIOKHOM JABHXKEHUH (0e3
BBIBO/1)

16. IInockomapanienbHOE JBHKEHHE TBEPIOTO Tea: IOHATHE; pa3ioKECHUE
IJIOCKOINApAJUIEIbHOTO  JBWKEHHMS  (MOCTyNMaTelbHOE M BpallaTeNIbHOE).
OnpeneneHue CKOpPOCTH JtOOOM TOYKHM Tena. MTHOBEHHBIM IIEHTP CKOpPOCTEH
(MLIC): onpeaenenue; npaBuia, N0 KOTOPbIM MOXHO HaiTh nonoxenue MLC

17. OcHOBHBIE MOHATHUS U AKCMOMBI JUHAMHKHU. J|BH)KEHNE MAaTEPUAIBHONW TOYKH:
ujeasibHbIe U peanbHbie cBsizu. [Ipuniun JI»AnamOepa (MeTo1 KHHETOCTATHKH )
18. PaboTa cuit ipu mOCTYIATEIbHOM M BPAIllaTeJIbHOM JBUKEHUH Tea.
MomHOCT, TpH  MNOCTYHNaTeIbHOM M BpallaTeIbHOM  JBM)KEHUM  Tela.
Koaddumment nonesnoro aeiicteus (K.IL.)

19. O6uue TeopeMbl TUHAMHUKHU: TeopemMa 00 M3MEHEHUU KOJMYECTBA JIBUXKECHUS
TOYKH; TeOpeMa 00 NU3MEHEHUHN KHHETHYECKON SHEPTUU TOUKU

20. CompoTHBIEHHE MAaTepuaioB: MOHATHE O JedopManuu B YIOPYroOM Tele.
3amayn CONPOTHMBIICHHsT MaTepuanoB. OCHOBHBIC JONYLIEHUS W THUIOTE3Bl O
CBOMCTBAxX MarepuanoB. MeTon ceueHunit

21. Bupbl HarpyxeHud. HampsokeHus: HOJHOE, HOPMAJbHOE M KacaTeJIbHOE.
KoaddunmenT 3amnaca npoaHocTu

22. HopmaibHble CHJIBI M HampsDKEHHsT B IIONEPEYHOM CeYeHuu Opyca.
HanpsokeHHOE cOCTOSIHME PU OTHOOCHOM PaCTSKEHUI

23. HanpskeHust B IONEPEYHBIX CEUEHUSAX PACTAHYTOrO (CxKaToro) opyca. SMopsl
HOPMAJIbHBIX CHJI M HAINpSHKEHUW Mo anuHe Opyca. PacueTsl Ha MpOYHOCTH MpU
PacTsHKEHUU U CKATHH

24. Tlepemernienust U nedopmarus mpu yopyroM pacTsSKEHUU M CKATHUU. 3aKOH
I'yka

25. Monayne mpogonsHoit ynpyroctu (Moaynb HOura). Koaddunuent Ilyaccona.
KectkocTh ceuenus Opyca

26. Cratmyeckue wWcObITaHUS  MaTepuanoB. (OCHOBHBIE  MEXaHUYECKHUE
XapaKTEPUCTUKHU

27. Cratuueckd HEONpeNeauMbIe CHUCTEMBI. TemIlepaTypHble HAIpSKEHUS B
CTaTUYECKHU HEOMNPEIEIMMbIX CUCTEMAX

28. PacyeTsl Ha cpe3 U CMATHE: IOHATHE O CPE3€ U CMSATUU, OCHOBHBIE PACUETHBIE
NPEANOCHUIKA. Y CIIOBUS IPOYHOCTH IIPU CPE3E€ U CMATUHU

29. Yucreiii caur. 3akoH ['yka npu ciBure

30. KpydeHnue: OCHOBHbIE MOHATHS. DMIOPbI KPYTALIMX MOMEHTOB. PacueTsl Ha
IPOYHOCTb U KECTKOCTb MPHU KPYUYEHUHU Opyca KPyrioro Ce4eHusl

31. OcHOBHBIE [ONYyIICHHWS IIpU KpydeHMH. 3akoH [yka ©pu KpydeHHH.
['eoMeTpuueckne XapakKTEpPUCTUKU IUIOCKMX CEYEHWMH: CTaTUYECKHE MOMEHTBI
IUIOCKUX CEYEHUI

32. W3ru6: ocHOBHbIE MOHATUA (MOnepeyHbld W yucThlid u3rud). I[lomepeunsie
CHIBl W U3rubarwIMe MOMEHTHI B cedeHHsx Oanok. Iloctpoenue smrop
MOIEPEYHBIX CHJI M U3rHOar0IuX MOMEHTOB MO XapaKTEPHBIM TOUKaM
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33. HopmanpHble HanpsokeHuss Tpu  u3rube. Pacuer Ha TpOYHOCTH MpuU
MONEPEYHOM U3ruoe

34. CnoxHble BUIbl J1eHOPMHUPOBAHHOTO COCTOSHUS: TIOHSITHE O CJIOXKHOM
1eOpMUPOBAHHOM COCTOSIHUU. [ MTIOTE3BI MPOYHOCTH U X 3HAYCHUE

35. VYcToH4MBOCTH CXAaThIX CTEpPKHEH: TMOHATHE O NPOJOJIBHOM M3rHoe.
Kputnueckas cuna. ®opmyna Diinepa. [Ipenen npumennmoctu Gpopmyibl Ditnepa.
Omnupuyeckue GopMyibl 11 KPUTHYECKUX HAMPSIKEHU I

36. Jleranum MallMH: OCHOBHBIE MOHATHS M ONpEeIEieHHs (IeTallb, COOpoYHas
eNVHUIA, arperar, npuBoJ, MamuHa). Cuibl, ACUCTBYOIIME B 3yOUYaThIX
neperayax

37. Knaccudukarus mamuH. CriocoObl M3TOTOBJICHUS JIeTallel MallluH

38. MamuHOoCTpOouTEeNbHBICE MaTepHalibl (CIJIaBbI  METaIOB, HEMETAaJLIbI,
KOMIIO3UTHI)

39. Kpurepuu paboTocrmocoOHOCTH AeTanel mamuH. [[puauHbl BRIX0a U3 CTPOS
netayneid MammH. CiocoObl YIPOYHEHHUS IeTajleil MalliH

40. Knaccudukamuss neraneid  mamuH. CpaBHHUTENbHAs  XapaKTEpUCTUKA
MEXaHUUYECKHUX Nepenay

41.®OpuknmronHbie nepenaun. Kimaccudukarms, T0CTOMHCTBA U HEAOCTATKH

42. 3youateie nepenaun. Knaccudukarus, 0061acTh NpUMEHEHHS, JOCTOMHCTBA U
HenocTtaTku. [lopsiiok pacuera OTKPBITHIX Mepeaad

43. 3youateie nepenaun. Knaccudukaius, 061acTh NpUMEHEHHSI, JOCTOMHCTBA U
Henoctatku. [lopsaok pacyera 3aKpbIThIX IEpeaayd

44. llennble nepenaun. Knaccudukanms, 00JacTh TPUMEHEHUS, TOCTOMHCTBA U
HegoctaTku. KoHCTpyKIus 1iernei, crnocoObl HaTSXKEHUS

45. Pemennsie nepenauu. Knaccudukanus, 061acTh TpUMEHEHUS, TOCTOUHCTBA U
HegocTaTku. KoHCTpykius, crnocoObl HaTskeHusl. Pacder nepegaroyHoro yucia
46. Uepssiunble niepenaun. Kimaccudukaus, 061acte MpUMEHEHNUs, IOCTOUHCTBA U
HegocTaTku. KOHCTpyKITUs, reoMeTpHsi, pacueT TeMIepaTypHOIro pekuma

47. BonuoBble niepenauun. Knaccudukaius, o0gacTe MPUMEHEHU S, TOCTOMHCTBA U
Henocrtatku. Koncrpyknus. Pacuer nepenarognoro yucna

48. Bapuatopsl. O6macts npumenenus. Knaccudukaius, KOHCTPYKITUS

49. Bainel u ocu. Knaccudukaius, KOHCTPYKLHS, PEABAPUTEIbHBINA pacuer

50. Baunbl u ocu. Knaccudukanus, KOHCTPYKIIHUS, MPOSKTHBIA pacyeT

51. Tlogmmnuuku kadenus. JloctouHctBa u Hemoctatku. Kiaccudukanus,
KOHCTPYKIMS. PacyeT noiaroBe4HocTr

52. Tlogmmmawku kadenwms. JloctomHcTBa u Hemoctatku. Kmaccudukanms,
KOHCTpPYKIHS. MapKupoBKa

53. Tlogmunuuku ckoibxeHus. JlocromnctBa u Hemocratku. Kiaccudukanus,
KOHCTpYKUUs. Marepuaisl BKaapien. Pacuer

54. Mydte1. Knaccudukanus, KOHCTpYKIUs, 1oaA00p, poBepKa

55. Pe3p0oBbie uznenus. [Ipoduim pe3db, OCHOBHbIE T€OMETPUUECKUE apaMeTPhl
METpHUUYECcKoi pe3b0bl. Pacuer pe3b00BBIX COCTUHEHMI

56. IInonounele coenuHeHus. JlocromHcTBa M Hemoctatku. Kiaccudukarms,
KOHCTPYKIIHSI, TPOBEPKA MMPOUYHOCTH
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57. WnunesBbie coenuHeHus. JloctomHcTBa M HemoctaTku. Kiaccuduxanus,
KOHCTPYKIIHS, MPOBEPKA MPOYHOCTH

58. 3akienovyHbie U cBapHbIC. JIOCTOMHCTBA M HEJOCTATKU, 00JIaCTh IPUMEHCHHS.
C11oco0BI BBIIIOJTHEHUS COCIUMHEHUI

59. IlasHple M KJeeBble coeauHEHMsSA. J|oCTOMHCTBA W HEAOCTATKH, OOJIACTh
npuMeHeHus. CTIocOOBI BBIMIOJHEHUS COCTMHCHUI

60. KnHemaTudeckne CXemMbl OJHO-, NIBYX-, TPEX- CTYNEHYAThIX PEIYKTOPOB.
Ha3zBanue, kpaTkas xapakTepucTuka

Ipuiaoxenue A

(cipaBO4YHOE)

50



Cranb npoxkatHas — Oankm asyraspossle (FOCT 8239-—72)

.y O0o3HaAUYEeHUS:
r, h — evicoma 6anku;
b — WHPHHA TIOJIKH;
d d — TONUMHA CTCHKHU;
x_ _x t — cpeaHsisl TONIUMHA TOJKH;
= ’ R — paauyc BHYTPEHHEro 3aKpyIJeHUs;
b-—d ¥ — pPAIUYC 3aKpVYIJICHUA TONKH;
o J — MOMEHT MHEpLMH;
W — MOMEHT COIIPOTUBIIEHMS;
y S — craTuuyeckuit MOMEHT TMOJIyCEYeHHUS;
b I — pagMyc HWHEpPLHH.
Pasmepnr, MM Ino- CnpaBouHble BeJIMUMHBI TS OCEH
Homep Macca | ufanb
M LU~ ceye- X=X Y=l
npois HBbI, KI h b d t R r HUS, )
om? Jy» M2 Wy, om3 | ho oM | Sy, em3 | Jp, oM W, cm? |l M
10 946 (100 55 (45 72| 7,0 25 12,0 198 39,7 4,06 23,0 17,9 6,49 1,22
12 1,5 (120 64 | 48 | 73 | 7,5 | 3,0 14,7 350 58,4 4,88 339 27.9 8,72 1,38
14 13,7 (140} 73 | 49 | 7,5 | 8,0 [ 3,0 17,4 572 81,7 573 46,8 41,9 1,5 1,55
16 15,9 | 160 | 81 50178 | 851 35 20,2 873 109,0 6,57 62,3 58,6 14,5 1,70
18 184 (180 90 [ 5,1 [ 81 | 9,0 | 3,5 23,4 1290 1430 7,42 81,4 82,6 18,4 1,88
18a 19,9 | 180 | 100 | 5,1 | 83190 35 25,4 1430 159,0 7,51 89.8 114.0 22,8 2,12
20 21,0 1200} 100 | 52 | 8,4 | 9,51 4,0 26,8 1840 184,0 8,28 104,0 | 115,0 23,1 2,07
20a 22,7 1200 | 110 | 52 | 8,6 | 9,5 | 4,0 28,9 2030 203 8,37 114 155 28,2 2,32
22 24,0 1220110 5,4} 8,7 | 10,0 4,0 30,6 2550 232 9.13 131 157 28,6 2.27
22a 25,8 1220 120 | 5,4 | 8,9 | 10,0] 4,0 32,8 2790 254 9.22 143 106 343 2,50
24 27,3 240|115 5,6 | 9,5 | 10,5 4,0 34,8 3460 289 9,97 163 198 34,5 2,37
24a 29,4 |1 240 | 125 | 5,6 | 9.8 | 20,5} 4,0 37.5 3800 317 10,10 178 260 41,6 2,63
27 31,5 {270 125 6,0 | 9.8 | 11,0 | 4,5 40,2 5010 371 11,20 210 260 41,5 2,54
27a 33,9 | 270 135 6,0 | 10,2 |11,0| 4,5 43,2 5500 407 11,30 229 337 50,0 2,80
30 36,5 | 300 135 6,5 {10,2112,0] 5,0 46,5 7080 472 12,30 268 337 49,9 2,69
30a 39,2 {300 145 | 6,5 | 10,7 12,0| 5,0 49,9 7780 518 12,50 292 436 60,1 2,95
33 42,2 1330] 140 | 7,0 | 11,21 13,0 5,0 53,8 9840 597 13,50 339 419 59,9 3,79
36 48,6 | 360 ( 145 7,5 {12,3|14,0( 6,0 61,9 13380 743 14,70 423 516 711 2,89
40 57,0 {400} 155 8,3 | 13,0[ 15,0 6,0 72.6 19062 953 16,20 545 667 86,1 3,03
45 66,5 {450 160 | 9,0 | 14,2 16,0| 7,0 84,7 | 27696 | 123} 18,10 708 808 101,0 3,09
50 78,5 | 500|170 | 10,0 | 15,2 | 17,0 7,0 100 39727 | 1589 19,90 919 1043 123,0 3,23
55 92,6 |550] 180 | 11,0} 16,518,0| 7,0 118 55962 | 2035 | 21,80 1181 1356 151,0 3,39
60 108,0 | 600 | 190 | 12,0 { 17,8 | 20,0 | 8.0 138 76806 | 2560 | 23,60 1491 1725 182,0 3,54
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JlonoJIHUTEIbHAS JINTEPATypa

2. CadonoBa I'.I'. Texnmueckas mexaHuka: ydeO. st cpea. mpod.
oOpazoBan. — M.: UHOPA-M, 2015, - 318 c. — 18 7k3
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