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O01mme mMoJI0KEeHU

KoMIIekT KOHTPOJIBHO-OIICHOYHBIX CPEACTB MO OOHIenpoeCCHOHATBHON
yuebHol aucuurinHe «TexHudyeckas MexaHUKa» pa3paboTaH JUIsl OpraHU3aluu U
IPOBENCHHUS] MPOMEKYTOUHOM arTecTalMyd OO0ydarIMXcs 2 Kypca IO OYHOHN
dbopme o0yuenuss Ha cneruagbHocTd 15.02.01 MoHTaX U TexXHHUYECKas
AKCIUTyaTalusl TMPOMBIIUICHHOTO O000pYy/I0BaHUS (IO OTPACIsM) (6azoBas
MOATOTOBKA).

Pe3ynbTaTtoM OcBO€HUs y4eOHOW TUCIUIUIMHBI SIBISIOTCS IPUOOpPETEHHbIE
YMEHUS M YCBOCHHBIE 3HAHUWs, HalpaBlCHHbIE Ha (POPMHUpPOBAHUE OOLIIUX U
npodeccuoHaNbHbIX ~ KomneTeHiuid, mnpeaycmorpeHHbix @OI'OC  CIIO  mo
cnenrasbHOCTH 15.02.01 MoHTaX M TEXHUYECKAs! KCILTyaTalus POMBIIUIEHHOTO
o0opynoBaHus (o oTpacisiM) (6a3oBasi MOJATOTOBKA).

dopmoii arTecTaluy 1Mo yueOHOM AUCHUIIMHE SBIISETCS 3K3aMEH. DK3aMeH
IPOBOAUTCA TIOCIE OKOHYAaHHSA 3-TO CEMECTpa, MPEAyCMOTPEHHOTO Y4eOHBIM
IUIAHOM. ODK3aMEH HallpaBJeH Ha KOMIUIEKCHYIO NPOBEPKY 3HAaHUM U YMEHUH
o0ydarommxcs, OCBOCHHBIX B pPE3yJIbTaTe HW3YYCHHUS BCEX pa3JeloB Y4eOHOI
JUCUUIUIMHBL. Bo Bpems 3k3ameHa oOydYarOIMCS OTBEYaeT YCTHO Ha JIBa
TEOPETUYECKHX BOMpPOCa H BBIMOJHSAET OJHO TMpakTH4Yeckoe 3amaHue. Ha
BBITIOJIHEHUE OTUX 3aJaHuil oOydJalmommmcsi OTBoauTcs He Oomee 1,5
aKaJileMHueckoro yaca. Marepuain sk3ameHa npeaycmatpusaet 30 O1iIeToB.

OreHKka ¥ KOHTPOJIb YYEOHBIX JOCTIKEHUM OO0ydarommxcs GUKCHUPYETCs ¢
MMOMOIIBI0 PEUTUHTOBOM CUCTEMBI:

—  TEeKyIIuH KOHTposb: 72 — 120 6aios;

— MpoOMEXyTodHas arrectamus: 25 - 40 0amioB, KOTOpPBIC pacHpeelIsrOTCs
CJIeTYIOIIUM 00pa3oMm:

— TeopeThueckuii Bonpoc: 6 — 10 6ayuioB;
— mpakTtuueckoe 3ananue: 19 — 30 6amios.

OueHnka mo 5-Tu Oa/UIbHOM CHUCTEME BBICTABIIACTCS B 3aBUCUMOCTH OT
KOJM4ecTBa OaioB, HaOpaHHBIX OOydYarolMMCd B TEYEHUE HU3YUYEHUS
JUCHMIUIMHBL: Oajulbl, MOJIyY€HHbIE B XOJIe¢ MPOMEXKYTOUHOM aTTECTallUH,
CYMMHUPYIOTCS ¢ OajulaMH, TIOJyY€HHBIMU B XOJI€ TEKyLIero KOHTpoJsi. Toroseie
OaJuIbl IEPEBOAATCS B 5-TH OaJUIbHYIO CUCTEMY B cOOTBeTCTBUU C «IlonoxkeHnem o
PEUTUHIOBOM CHUCTEME OLEHKH U KOHTPOJS YUEOHBIX NOCTHKEHHM CTYyJCHTOB B
00pa30BaTEIbLHOM MPOLIECCE.

HNrorosas OIICHKa OCBOCHHA y‘lC6H0ﬁ AUCHUILIMHBI OCYHICCTBIIAACTCA Ha
OCHOBAHHHU CICAYIOIIHNX HMHTCPBAJIOB IICPCXOJa K 5-tubannpHOM cUCTEME:



e MeHee 97 6a/UI0B— «HEYA0BJIETBOPUTEIbHO» — CTABUTCS, €CIIH 00yUaroluiics
HE OPHUCHTHPYETCS B OCHOBHBIX IOHATHUAX, JEMOHCTPHPYET IMOBEPXHOCTHBIC
3HaHUSA, €CITU B XOJAE OTBETa OTCYTCTBYET CaMOCTOSITENIBHOCTh B HM3JI0KEHHUH
MaTepuana Ju0O 3BYYUT OTKa3 JaTh OTBET, JOMYCKaeT rpyOble OMMOKH TpH
BBINIOJIHEHUU 33JaHUM aHAJIUTUYECKOrO0 M MPOEKTHUPOBOYHOIO XapakTepa, He
yMEET BBIMOJHATH MPAKTUYECKHE 3aJaHUS;

e 97 — 125 0amn0B— «YyIOBJETBOPUTEJbHO» — €CIH OOyYaromMiACs
OPHUEHTHUPYETCSI B OCHOBHBIX IOHATHUSX, CTPOUT OTBET HAa PENPOTYKTUBHOM
YpPOBHE, HO TP ITOM JIOMYCKAET HETOYHOCTH U OIMHUOKH B W3JIOKCHHUH
MaTepuaa, HyJIaeTcsl B HAaBOJSIIIUX BOIPOCaX, HE MOXKET NMPUBECTU MPUMEPHI,
JIOMYCKAaeT OIMMOKKA METOJAMYECKOT0 XapakTepa NpH aHaln3e IUJAKTHUYEeCKOTO
MaTepuaia U MPOCKTUPOBAHUU DPA3JIUYHBIX BUIOB JCSITEIBHOCTH, JOMYCKAET
rpyOBIe OITMOKY TIPH BBHITTOJTHCHUH MPAKTHYCCKUX 3a/TaHHH;

o 126 — 144 H6anna— «xXopomio» — eciiu 00y4aroluics 3HAeT MaTepuai, CTPOUT
OTBET YETKO, JIOTUYHO, YCTAHaBIUBACT MPUYUHHO-CICJACTBEHHBIE CBSA3U B
paMKax JUCIUIUIMHBI, HO JOMYCKAaeT HE3HAYUTENIbHbIe HETOYHOCTH B
U3JIOKEHUM ~ Marepuajga M T[pU  JIEMOHCTpAllMM  aHAUTUYECKUX |
MIPOCKTUPOBOYHBIX YMEHUH. B 0TBEeTE OTCYTCTBYIOT HE3HAYUTEIHHBIC SJIEMEHTHI
COJIEp>KaHUs WU MPUCYTCTBYIOT BCE HEOOXOAMMBIE dJIEMEHTHI COACPKAHUS, HO
JIOTIYIIEHbl HEKOTOphIe OMIMOKHM, WHOT/Aa Hapylajiach MOCIEA0BATEIHHOCTh
U3JIOKCHHS, HO JOINYCKAaeT HE3HAYUTEIbHBIC OIMMOKHA TIPH BBITOJTHCHHUH
MIPAKTUYECKUX 3aIaHUM;

e 145 — 160 0a/I0B— «OTJMYHO» — €CIU OOYy4YarOUIUMHCA TOJIHO, JOTUYHO,
OCO3HAHHO M3JIaraeT MaTepHall, BBIACISIET IIIaBHOE, ApTYMEHTHPYET CBOIO TOUKY
3peHUs Ha Ty WM WHYIO TpoOJIeMy, MMEET CUCTEMHBIC IOJHBIC 3HAHUS |
yMEHHsSI MO cocTaBjieHHOMY Bompocy. CopepikaHue Bompoca 0O0ydarouuics
W3JlaracT CBS3HO, B KpaTKOW (hopMme, pacKpbIiBaeT IIOCIEIOBATEIBLHO CYTh
W3YYEHHOTO  MaTephayia, JIEeMOHCTPUPYS TPOYHOCTh W  IPHUKIATHYIO
HAMpaBJICHHOCTh  TIOJYYCHHBIX 3HAHWM W  yYMEHUW, HE  JIOMyCKaeT
TEPMUHOJIOTHYECKMX OIMMOOK W (PAKTUYECKUX HETOYHOCTEH, BBIMOTHSIET
MPaKTUYECKUE 3a/1aHusI 0€3 OMMOOK.

Pasnen 1. Pe3yabraTsl 0CBOCHUsI Y4eOHOM IMCUMILINHBI,
NojJIesKalMe NpoBepKe
1.1. OcBoeHHBIE YMEHUA
B pesynbrare KOHTPOJIA U OIEHKH MO y4eOHOM IUCIUIUIMHE OCYIIECTBISETCS
KOMIUIEKCHAsI POBEPKA CIEAYIOIIUX YMEHUI:
¥ 1. IIpou3BoauTh pacyeT Ha PaCTSKEHUE U CKATHE HA CPE3, CMATHE, KPYUEHUE U
U3Tuo;



Y 2. OnpenensaTs HaIPsKEHUS B KOHCTPYKLMOHHBIX 3JIEMEHTAxX
Y 3. BriOupaTh neTanu 1 y3Jibl HA OCHOBE aHAJIW3a UX CBOMCTB JJII KOHKPETHOTO
IIPUMEHEHHUS.

1.2. YcBoeHHbBbIE 3HAHUS

B pe3ynprare KOHTpOJS W OIEGHKH 1O YYeOHOW JUCIUTIIINHE
OCYILIECTBIISIETCS MPOBEPKA CICAYIOMINX 3HAHUM:
3 1. OcCHOBHBICE TOHATHSI M AKCUOMBI TEOPETHUUYECKOM MEXAHUKH, 3aKOHBI

PaBHOBECHS U NIEPEMEILIEHUS TEIT;
3 2. MeToauky BBINOJHEHUS OCHOBHBIX PacdyeTOB II0 TEOPETUYECKON MEXAHMKE,
COIIPOTUBIICHUIO MAaTEPUAJIOB U JIETAJISIM MAIllUH;

3 3. OCHOBBI NPOEKTUPOBAHUS J€TANECH U COOPOUHBIX €IUHHII;

3 4. OCHOBBI KOHCTPYUPOBAHUSI.

Pazgen 2. ®opMbl TEKyLIero KOHTPOJIA U OLlCHUBAHUS
10 y4e0HO# JUCHUIINHE

Pa3znen / TemMa IMCUMILIMHBI P@opmMa KOHTPOJISl U OLlCHUBAHUS
Paznea 1. Teopernueckas TecTtupoBaHue, MPAKTUUECKHUE 3aHATHS,
MeXaHHMKa KOHTPOJIbHBIE pabOThI, TPOBEPKA U OLIEHKA

WHIUBUTYJTBHBIX 3aJaHUN ¥ MPAKTHICCKUX
paboT, MpoBepKa BHEAYJIUTOPHBIX
CaMOCTOATEIBHBIX paboT. OrieHkKa
YCTHBIX/TIUCBMEHHBIX OTBETOB.

Pasznea 2. ConporuBJiieHne TectupoBanue, IPaKTUYECKUE 3aHATUSA,
MaTepHuaIoB KOHTPOJIbHBIE paOOThI, TPOBEPKA U OIIEHKA
WHJMBUAYAJIbHBIX 33JIaHUI U IPAKTUYECKUX
paboT, mpoBEepKa BHEAYIUTOPHBIX
CaMOCTOSITeNIbHBIX pa0oT. OlieHKa
YCTHBIX/TTMCbMEHHBIX OTBETOB.

Y] (B nesaom): DK3aMeH

Pasznen 3. Ouenka ocBoeHus1 y4eOHOM AUCHUIIMHBI

3.1. O01mue nM0J10KeHHU

OCHOBHOM LIEbIO OIICHKH OCBOCHUS Y4eOHOH AMCUUIUIMHBI « TexHuyeckas
MEXaHUKa» SBIISIETCSA OLEHKA OCBOEHHBIX YMEHUIN U YCBOCHHBIX 3HAHUM.

Onenka y4eOHOM  JIUCHUIUIMHBI — TNPEAyCMaTpUBAaeT  HMCHOJIb30BaHHUE
PEUTHHIOBOM CHCTEMBI OLICHUBAHUS.

Kpurepun onieHUBaHHMA TEOPETHYECKOI0 3a1aHNUS

VYCTHBIE OTBETHI HAa TEOPETUYECKHI BOIpOC oleHuBaroTcss oT 6 go 10

0aJIoB.




10 6as10B

OTBer Ha BOMPOC J1aH B MOJHOM OOBEME, €ro M3JIOKEHHE JIOTUYHO WU
[IOCJIEIOBATEIbHO, PACKPBITBI BCE MCIIOIB3YEMbIE IOHATHUSA, IIPABUIBHO
IIPUBEJICHBI IPUMEPHI

8 - 9 pas10B

B otBere Ha BoOmpoc eCTh HE3HAUUTENbHbIE MPOOENbl, JIOMYLICHBI
HapyILICHUS B CHCTEME MW3JI0KEHHUS, PACKPBITBI BCE HCIOJIb3yEMbIC
MOHSTHSL, HO TOMYIIEHbl HEKOTOPbIE HETOYHOCTH, MPABUIBHO MPUBEICHBI
IPUMEPHI 110 TAHHOMY BOIPOCY

6 - 7 6as10B

OTBeT Ha BOIIpOC HE HOJIHBII;'I, HET CHUCTEMbI HU3JIOXKCHUA, OIPCACICHHUA
HCIIOJIb3YCMbBIM IMOHATHAM HE JaHbl, HC BCC IIPUMCPLI IMPUBCIACHLI
IMPpaBUJIBHO

Memnee 6 0a1710B

OOyuaromuiicss He YCBOWJI U HE pPacKkpbul OCHOBHOE COJEp)KaHUE
Marepuaia

Kpurtepuu onieHUBaHUsI MPAKTHYECKOT0 3a1aHMS
BrinmonHeHne npakTuyeckoro 3aaanus omneHuBaercs ot 19 go 30 6anios.

27 - 30 6as10B

3a/TaHUE BBITIOJIHEHO MOJHOCTHIO; COOJIIOACHBI BCE TTpaBUiia
oOpMIICHHS PACUCTHOM CXEMbI; 00YUAIOIIUIACS JIETKO

OPUEHTHUPYETCS B CXeMe U CBOOOIHO OOBSCHSET €€, 3a/laHne
BBITIOJTHEHO CAMOCTOSITEIIBHO.

23 - 26 6ay10B

3aJlaHH€ BBITIOJIHEHO MOJIHOCTBIO, HO C HEI0UETaMU;
npu 0OPMIICHUU PACUETHON CXEMBbI JOMYIICHBI 2 — 3
OLIMOKH; 00YUaOIIUKCS OPUEHTUPYETCS B CXEME U YUTAET
e€, I0IycKas MPU TOM HETOYHOCTH; OOyYarOIIUICs
oOparasics 3a KOHCYJIbTaIlMe! K MpenoaaBaTelnto He oomnee 2
pas.

19 - 22 6a10B

3aJIaHH€ BBITIOJIHEHO YaCTUYHO; TIPU 0(DOPMIICHUH
pacyeTHOM CXEMBI IOMYIIEHO 4 — 6 OMMOO0K; O0yJarOITHUKCS
C TPYJOM OPUEHTHPYETCSI B CXEME U HCTIBITHIBAET
TPYJIHOCTH NpHU €€ YTeHUH; oOydaronuiicss oOpamaics 3a
KOHCYJIbTAIIMEH K MpernojaaBarelito oosee 2 pas.

Memnee 19 0a110B

3aJJaHU€E HE BBINIOJHEHO; O(POPMIIEHHE PACUETHOU CXEMBI HE
COOTBETCTBYET 3aJJaHUI0; 00yYarOIUICs HE OPUEHTUPYETCS
B CXEME U HE YMEET €€ UYMTaTh; O0yYaroIINiiCs HE MOXKET
BBINIOJIHUTH PA00OTy CAMOCTOSITEIBHO.

OOyuatomuecs, HabpaBIIMe MO WTOraM TEKyIero KoHTposds 120 Gamios,
MOTYT OBITb OCBOOOXIEHBI OT OJK3aMEHa W aTTEeCTOBAaHbI HAa OCHOBAaHUU
pe3ynbTaTOB TEKYIIEro KOHTpoJiA. B 3ToMm ciydae mpenomaBaTenb q00aBIIseT
oOydaroremMycsi B 3a4€THYI0 BEZIOMOCTh OT 36 10 40 6ayisIoB aBTOMaTHYECKH.

3.2. 3aiaHus 11 OLleHKH OCBOEHMsI pa3/iesioB YUueOHO JUCIIUIINHBI

Teopernyeckoe 3agaHue NPU OLEHKE YCBOCHHbIX 3HAHUI




IIpoBepsiemble

Conepskanue 3a1aHus pe3yJabTaThl
1 | Onpenenenue peaknuii OATOYHBIX CUCTEM. 31, 32,33
2 | OnpeneneHue  paBHOJCHCTBYIOIIEH — IJIOCKOW  CHCTEMBI 31,32,33
CXOJSIITUXCSI CHIT
3 | Pemenue 3aau Ha paBHOBECHE CHCTEMa CXOJSIIMXCS CHJI Ha 31,32, 33
MJIOCKOCTH
4 | OnpeneneHue ONMOPHBIX peakIuil 6aIoK. 31, 32,33
5 | OnpeneneHre peakiuii onop Baja. 31,32, 33
6 | Ompenenenne KOOpPAMHAT IIEHTpPa TSDKECTH  COCTaBHBIX 31, 32,33
CECUCHUM.
7/ | - OmnpeneneHre mapaMeTpoB JABWKEHHUS TOYKH JJIs JIOOOTO 31,32,33
BUJIa JIBIDKCHMS, TIOCTpOCHUE TpaduKOB TEPEMEIICHUIH,
CKOpOCTE M  YCKOPEHHMH  JIi  paBHOMEpPHOTO |
HEPaBHOMEPHOTO JIBUKEHUSI.
-OnpeneneHue  mapamMeTpoB  BpaIllEeHUsS  Tella  BOKPYT
HEMOABMKHOM OCH U JIBHIKEHHUSI €70 TOYEK.
8 | - Ompenenenue CKOPOCTH TOUYEK MIIOCKUX MEXaHU3MOB. 31,32,33
- OmnpenelieHUE KUHEMAaTUYECKUX MMapaMeTPOB MPOCTEUIINX
JIBUKEHUM TBEPAOTO TEA.
9 | TectupoBanue no Teme «KnHeMaTnka 31, 32, 33
10 | Pemenue 3aga4 ¢ mOMOIIBIO METOA KUHETOCTATHUKH. 31, 32, 33
11 | TectupoBanue 1o Teme «JImHAMHKaY) 31, 32, 33
12 | TectupoBanue I10 OCHOBHBIM MTOHSTHSIM pazzaena 31, 32, 33
«ConpoTUBICHUE MAaTEPHUATIOB)
13 | - Pacuer Opyca Ha pacTsKeHHE-CKATHE. 31,32,33
- OnpenencHUe HANPSHKCHUH B KOHCTPYKIIMOHHBIX AJIEMEHTaX
NIPY PACTSHKEHUN-CKATHH.
- UcnpiTanne Ha pacTskeHue o0pasiia u3 HU3KOJIETMPOBAHHOM
CTaJIu.
14 | I'eomeTpruuecKre XapaKTEePUCTUKHU MJIOCKUX CEUYEHU. 31, 32,33
Omnpenenenrne MOMEHTOB HHEPIIUU CIIOKHBIX CEUEHUH,
UMEIOIINUX OCh CHMMETPHH.
15 | PacueTbl Ha TPOYHOCTH U KECTKOCTh MpU KpyueHuu kpyrioro | 31, 32, 33, 34
Opyca.
16 | Pacuetsl Ha mpoYHOCTH Npu u3ruoe. [locrtpoenue smrop 31, 32, 33, 34
MONEPEYHBIX CUJI U U3THOAOITUX MOMEHTOB.
17 | Pacuer Gpyca KpyrJjioro nornepeyHoro ceuenus npu coueranuu | 31, 32, 33, 34
OCHOBHBIX Jiepopmanuii.
18 | Pacuer Ha yCTOMYMBOCTB CKATOTO CTEPIKHS. 31, 32, 33, 34




IIpakTH4eckoe 3agaHue NP OLEHKE OCBOCHHBIX YMEHU M
[IpakTrueckue 3alaHusl COrJacCHO BapUaHTaM MOXET BBIINOJIHATHCS KakK B
pYy4YHOH, TaKk M B KOMIIbIOTEpHOW Tpaduke. [ BBINOJHEHUA 3a/aHUA
oOyJaromuecs: JODKHBI MUMETh YEPTEKHbIC MPUHANIC)KHOCTH, KaJIbKyJIATOp U
Oymary. JlomyckaeTcs WCIOJIb30BaHWE OOYYaIONMIMMUCA KOHCIEKTAa JIEKIUH U
HOPMATHUBHO-CIIPABOYHOU JTUTEPATYPHI.

Conep:xanue 3a1anus IIpoBepsiembie
pe3yJabTaThl
[Io BbIJAaHHOMY 3aJaHUI0 (KApTOYKH HWHIWBHIYaJIbHO V1,¥2

KOKJIOMY O0OydYarolmeMycsi) HaJl0 MOCTPOUTh PACUYETHYIO
CXEMYy, COIJaCHO BBIAAHHOTO 3aJaHusl  ONPEHCIUTH
HEU3BECTHBIC U MMOCTPOUTH AIOPHI, TPAPUKH.

3ajaHus 11 POBEJACHHUS TECTA M0 JMCHUILIMHE
«TexHuyeckass MEXaHHUKa)
CTATHUKA

TecToBble 3amaHusi MO JUCHUIIIMHE «TexHUYecKas MEXaHHKay i
cnennansHoct  15.02.01 MoHTa)k M TEXHHUYECKass  JKCIUTyaTalus
IIPOMBIIIUIEHHOTO 000pyioBaHud (1o otpacisiM) (0Oa3oBasi MOJATOTOBKA) MO TEME
«Crartukay. [Ipu BeimosHenun tecta nposepstorcs komnetenunn OK u [1K.

Bcero npegycmMoTpeHo 25 BONpPOCOB, K Ka)XAOMY BOIPOCY MPEIIOkKEeHO 4

BapruaHTa OTBCTOB, B KOTOPBIC 3aJI0KCH OIUH HpaBI/IHBHBIﬁ OTBCT.

Kpurepun ouenku:

«5»-25...23
«4»-22...19
«3»-18...13
«2»-<13

1. Yo Ha3bIBaeTcs CUIOM?
a) IaBJIEHWE OJIHOTO Teja Ha JIpyroe,
0) Mepa BO37eHCTBUS OJTHOTO TeJia Ha IpyToe,
B) BEJIMYMHA B3aUMOJICHCTBHUS MEXKIy TeJIaMH,
') Mepa B3aMOCBSI3U MEXKy TeJlaMu (0OBEKTaMH).

2. Ha3oBuTe eIMHUILY U3MEPEHUS CHITbI?
a) Ilackanp,



0) HerotoH,
B) ['epi,
r) JJxoyms.

Kaxkasi cuctemMa cui1 Ha3bIBaeTC YPABHOBEIICHHO ?

a) JIB€ CUJIbI, HAaIPaBJICHHBIE 110 OJIHOM MPSIMOM B pa3HbIe CTOPOHBI,
0) IBe CUJIbI, HAIIPaBJICHHbBIE 1O yIiIoM 90° IpyT K pyry,

B) HECKOJIBKO CHJI, CyMMa KOTOPBIX paBHA HYJIIO,

') CHCTEMA CHJI, IO ACHCTBUEM KOTOPBIX CBOOOJIHOE TEIO MOXKET
HaXOJIUThCS B MOKOE.

. Uemy paBHa PaBHOACHCTBYIOLIAA TPEX MPUJIOKEHHBIX K TeJly CHJI, €CJIH
Fi1=F,=F;=10xH?

a) 25 xH,

0) 30 xH,

B) 10 xH,

r) 20 xH.

Kakoro cnnoco0a He cymecTByeT IPpH CJI0KEHUU CHJI, IeHCTBYIOIINX HA
TEN0?

a) TeOMETPUUECKOTO0;

0) rpaguveckoro;

B) TEH30PHOT0;

I') aHAJIMTUYECKOTO.

. Ie cuanl F1=30H u F2=40H npuioxkenn! K Teay moa yriaom 90° apyr
apyry. Yemy paBHa MX paBHOAEHCTBYIOIIASA?

a) 70H,

0) 10H,

B) 50H,

r) 120H.

Yto Ha3bIBAETCSI MOMEHTOM CHJIbI OTHOCHTEJIBLHO TOYKH (1leHTpa)?
a) MIPOU3BEJICHUE MOJIYJISl TOM CUJIBI Ha BpeMsi €€ el CTBUS,

0) OTHOILLIEHUE CUJIBL, ACHUCTBYIOUIEH Ha TENO, K MPOMEXYTKY BPEMEHH, B
TE€YEHUE KOTOPOTO 3Ta CUjia ACHCTBYET,

B) IPOU3BEICHUE CUIIBI HA KBAJIpaT pacCTOSHUS JI0 TOUKU (LIEHTpa),

I') IPOU3BEICHNUE CUJIBI HA KpaTyalllee pacCTOSTHUE A0 3TOW TOUKU

(uentpa).



8. Korma MoMeHT CHJIbI CHUTAETCS MOJIOKUTETbHBIM?
a) Korja noJi A€MCTBUEM CUJIbI TEJIO JBUKETCS BIIEPEL,
0) Koraa noj AeMCTBUEM CHIIBI TEJIO BPAIIAETCS MO X0y YaCOBOM CTPEIKH,
B) KOI'/Ia MO/ IEWCTBUEM CHJIbI TEJIO IBMXKETCS Ha3aJ,
I') KOrJia noJ AECTBUEM CHUJIBI TEJIO BpaIlaeTCs MIPOTUB XOa 4aCOBOU
CTPEJIKU.

9. Uro Ha3bIBaeTCsaA Mapoi cui?
a) JIB€ CUJIBbI, PE3YJIbTAT JEUCTBUS KOTOPBIX PABEH HYJIIO.
0) nro0bIe 1B CUIIBI, JISXKAIIUX HA MapaIeIbHBIX MPSIMBIX.
B) JIBE€ CHJIbI, JISJKAIIIME HA OJTHOM MPSMOM, paBHbIE MEXK]Ty COOOM, HO
IPOTUBOIOJIOKHBIE IO HAIIPABJICHUIO.
T') IBE CUJIBI, JIXKAIIME HA TApAJICIbHBIX MPSIMBIX, paBHBIC TIO MOJTYJIIO, HO
IPOTUBOINOJIOKHBIE 10 HAMIPABJICHHUIO.

10. U3 kakux pa3aejioB COCTOUT TeOpeTHYECKAs] MeXaHUKAa?
a) CTaTHKa, KHHEMAaTHUKa, THHAMUKA,;
0) SNEKTpOJMHAMUKA, TUHAMHKA, CTAaTUKA,;
B) CTaTHKa, KHHEMATHKA, JICKTPOMArHeTU3M,
I') CTaTUKa, THHAMHKA, ONITHKA.

11.Y710 Ha3bIBaETCHA MATEPUATLHON TOYKOMH?
a) JIro0oe MaTepuaIbHOE TEJI0, Pa3MEPOM KOTOPOTO B YCIOBUSIX JTAHHOU
3a/1a4yu MO>KHO ITpeHeOpeyb;
0) MaTepuaibHOE TEJO, pa3MePbl KOTOPOTO HE U3MEHSIOTCS
B) MaTepHaIbHOE TEJI0, Pa3MepPhbl KOTOPOTO OYCHBb MAaJTHI;
') FeOMETPUUYECKOE TeJI0, 00J1aaroIIe Macco;

12. Yro Ha3biBaeTcs a0COJIOTHO TBEPAbIM TeJI0M?
a) TEJIO, PACCTOSTHUE MEXTY JTIOOBIMU JIBYMsI TOUKAMHU KOTOPBIE OCTAIOTCS
TTOCTOSTHHBIMU;
0) Teno, hopmMa KOTOPOTO OUYEHb MaJI0 MEHSIETCS, & PACCTOSTHUE MEXTY
TOYKAMH MEHSETCS;
B) TEJIO, PACCTOSIHUE MEKy TOYKaMU KOTOpOE Majo MeHseTcsl, a hopma
T€Ja OCTAeTCs MOCTOSIHHOM |
') IPAaBUJIBLHOTO OTBETA CPE/IM YKA3aHHBIX HET.

13.Pa3no:xeHne CWJIbI HA IB€ COCTABJISIOIIMNE CBOJUTCS K MOCTPOECHHIO:
a) mapasuiesiorpaMma Cui;



0) KBajpara;
B) TPEYTOJIbHUKA CUJI,
') paBHOJICHCTBYIOIIECH CHUIIBI.

14. Yto Ha3bIBaeTCA PABHOAEHCTBYIOILEH CHCTEMbI CHJI?
a) cujia, paBHasi BEKTOPHOM CyMMe BCEX CHJI JaHHOM CUCTEMBI;

0) cuia, HEAKBUBAJIEHTHAS JAHHOM CHCTEME CUJI;

B) CWJIa, MOAYJIb KOTOPOH paBeH CyMME MOJyJiel TaHHOW CUCTEMBI;

I') CUJIA, U3 ITOU K€ CUCTEMBI CHJI, paBHAsi CYMME OCTaJIbHBIX CHJI 3TON
CUCTEMBI.

15. BoiOpaTh npaBuJIbHbIC YPABHEHHUSI PABHOBECHS NPOU3BOJIBLHO IJIOCKOM
CHCTEeMBbI?

2 Fx =0,

a) ZFky =0,

2 my(F,) =0,
2 Ex =0,

0) Zny =0, Z(ny) =0,
L(Fy) =0,
me(Fx) =0,

B) Zmy(Fx) =0,
xmy(F) =0,
ZmA(Fx) =0,

r) X mg(F) =0,
2Xme(F) =0

16. Cuia siBjsieTcsi BEKTOPOM:
a) HECKOJIB3SIIUM;
0) CKOJIB3SIINM;
B) TIOCTOSIHHBIM;
') CBOOO/THBIM.

17.Kaxk u3MeHUTCS MOMEHT CWJIbI, €CJI IJIeY0 CUJIbI YBEJIMYUTH B 2 pa3a?
a) YBEJHMYHTCS B 2 paza;
0) ymeHbIIUTCS B 2 pasa;
B) HE U3MEHUTCS;
I') yBeIU4UTCS B 4 pasa.

18. Kak u3MeHHMTCS MOMEHT CWJIbI, €CJIN IJIeY0 YMEHbIIUTH B 2 pa3a?
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a) yBEJMYMUTCS B 2 pasa;
0) yMeHbILIUTCS B 2 pa3a;
B) HE MU3MEHUTCH,

I') yBEIU4HUTCS B 4 pasa.

19.Kak u3MeHUTCS MOMEHT CIJIbI, €CJIN, He U3MEHSIA IUIe4Ya CWIbl, YMEHbIIUTh
MOJYJIb CHJIBbI B 3 pa3a?

a) HE U3MCHUTCH,
0) yBenmmuuTcs B 3 pasa,;

B) YMEHBIIUTCS B 2 pasa;
I') YMEHBIIUTCA B 3 pas3a.

20.MoMeHT cuibl onpeaesiercs BoipakenueM (M- moMeHT cuibl, F-cuia,
a -IJj1e4yo CWibl)?

a) M=£
a
0) M = Fa
a
B) M_F
Fa
F)M—?

21.Cucrema cXOasILIUXCH CHJI — 3TO:

a) CUCTEMOW CXOIAIIMXCS CUJI Ha3bIBAETCSI COBOKYITHOCTD CHUJI, INHUN
JNEUCTBUSKOTOPBIX NIEPECEKAIOTCS B OJHOM TOUKE;

0) cuCTeMOM CXOIAUIMXCS CHIT HA3bIBAETCSI COBOKYITHOCTD CHJI,
MPUIOKEHHBIX B HECKOJBKUX TOYKAX;

B) CUCTEMOM CXOJISIINXCS CUJI Ha3bIBAETCSI COBOKYITHOCTD CHUJI, JIMNHUU
JIEUCTBUSIKOTOPBIX HE MEPECEKAIOTCS;

') CUCTEMOM CXOASIINXCS CUJI HA3bIBAETCSI COBOKYITHOCTh CHUJI, IMHUU
JIEUCTBUSIKOTOPBIX MEPECEKAIOTCA B HECKOJIBKUX TOUYKAX.

22.EqMHUIIA U3MEPEeHUsI MOMEHTA CHIIbI?
a) M [H-m]
0) M [H/m]
B) M [Hm?]
r) M [m-H?]

23. Yem xapakTepusyercs cuja?
a) MOMEHTOM CHJIBI;

0) TOJIBKO HaMpaBJICHUEM;
B) TOUKOH NMPHIIOKEHUS,

11



I') TOYKOM MPUIIOKEHUSI, MOYJIEM, HAITPABJICHUEM.

24. Yuco ypaBHeHHI pABHOBECHS B CHCTeMe CXOASIIIUXCS CHJI?
a) 3;
6) 2;
B) 4,
r) 6

25. KecTkas 3a/1e/1Ka (YUCI0 peaKkiuii CBsA3M)?
a) 1;
0) 2;
B) 3;
r)4

Kuarwu k Tecty mo teme «Craruka»

16) 6B) 11a) 166) 21 a)
26) 71) 12a) 17a) 22 a)
3B) 86) 13a) 180) 23 1)
46) 9r) 14a) 1971 24 6)
5g) 10a) 15r)  206) 25 B)

Tect na temy « TPEHHUE»

Bcero npemycmorpeno 10 BompocoB, K KakIOMy BOIPOCY MPEMIOKEHO 4
BapuaHTa OTBETOB, B KOTOPHIE 3aJI05KEH OJIMH MTPABUIILHBINA OTBET.

Kpurepun ouenku:

«5»-10...9

«»-8...7

«3»-7...6

@2»-<5

1. Kakasi ¢opMyJIHPOBKA COOTBETCTBYET NOHSTHIO KTPeHUEe»?

a) KOJIMYECTBEHHAsA Mepa B3aUMOJIEHCTBHUS TEJl, SIBISAIOIIAACS IPUYUHOM
MOSIBJIEHUS] YCKOPEHUS TEJ

0) sIBJIEHUE COXPAHEHUS TEJIOM CKOPOCTH B CIydae, KOTJla paBHOJEHCTBYOIIAs
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CHII, ,Z[CﬁCTBYI-OH.IHX Ha TCJ10, paBHA HYJIIO

B) BBaHMOﬂeﬁCTBI/IC, BO3HHUKAIOIICC B MECTC COITPUKOCHOBCHUS TCII U
NpCIATCTBYOMICC X OTHOCUTCIIbHOMY ABUKCHUIO

F) cpeau NpeIOKCHHBIX OTBETOB HCT BEPHOT'O

2. Cuiy, BO3HHKAIOIIYIO IPH B3aNMO/AeHCTBHU CONPUKACAOIIUXCH TeJl
Ha3bIBAIOT!

a) CWJION yIIpyrocTu

0) cuioi TpeHHs

B) CUJION TSKECTU

I') Cpeu IPEI0KEHHBIX OTBETOB HET BEPHOTO

3.CaHku cKaTbhIBaOTCA ¢ Topbl. Kakoi BUI CHJIBI TPEHHUS J€iCTBYET HA
CAHKH?

a) cuJia TPEHHSI TOKOS

0) cuiia TPEHUSI CKOJIbKEHUS

B) CUJIa TPEHUS KaueHUS

T') Cpeau NPEeIOKEHHBIX OTBETOB

4. IlepeMemiasi AMMK MO MOJIY € MOCTOSTHHONH CKOPOCTHI0, MPUJIATAKOT CHJLY,
paBHylo SH. Yemy paBHa cuJia TpeHusi:

a) OTCYTCTBYET

0) 1u

B) 5SH

r) 101

5. B roJiosiequuy TpoTyaphbl NOCHINAKT MECKOM, IPU 3TOM CHJIA TPEeHUS
MOJA0IIB 00yBH 0 Jiel...

a) yBEIUYHMBAECTCS

0) He U3MEHsICTCS

B) YMEHBLIAETCS

I') paBHa HYJIIO

6. IIpu cma3ke Tpymuxcs MOBEPXHOCTEN CHIJIA TPEHUS. ..
a) YMEHBIIIAeTCS

0) HE U3MEHSIETCS

B) YBEJIMYHUBAETCS

I')paBHa HYJIIO

13



7. Kakasi cujia ocTaHOBMJIA MAIY, KATUBILIMICS 110 POBHOM 0e3 mpensiTcTBUiA
nopore?

a) cuja TSHKECTH

0) cuia ynpyroctu

B) CHJIa TPEHUS

I') BEC Tena

8. IIpu kakoM BH/Ie TPEHHUS TeJI BOSHUKAET HAM00JIbIIAS CHJIA TPeHus?
a) MPU TPEHUU CKOJIbKECHUS

0) pU TPEHUHU MTOKOS

B) NIpU TPEHUU KayeHUs

T) IPY BCEX BUIAX TPEHUS CUJIIbI OIMHAKOBBI

9. TpeHue 1moJie3HO B ciayvae...

a) XOXKICHUS I10 JICATHOMY HACTY

0) cKaThIBaHMS CAaHOK C TOPKHU

B) CKOJIBXCHHS XOKKEHHOM I1aiObI

I') JIBHKCHUS OTACIbHBIX YaCTCH 4acOBOr0 MEXaHU3Ma

10. Cuny TpeHus U3MEPHIOT. ..
a) Gapomerpom

0) MaHOMETpOM

B) JTHHAMOMETPOM

I') TEPMOMETPOM

Ecau ThI nonpoﬁyemb BE€3TH CAHKH, TO 3aME€THUIIb, YTO 110 3€EMJIC UX THHYTH

3HAYUTEJbHO Tskesee (puc. 1), uem no cHery (puc. 2). B yem ke geso?
Ioka3aTs HanpaBJieHHe JeHCTBYIOIIUX CHJI HA CAHKH C ITPY30M.

Puc. 1 Puc. 2
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Kurou k Tecty o reme «CuJjia TpeHusDy

1 2 3 4 5 6 7 8

B 0 0 B a a B 0

3agaHus 1Jis1 IPoBeeHUs] TECTA MO AUCUUILIHHE
«TexHunuyeckass MEXaHHUKA»
KHUHEMATHKA

TecToBBIC 3aJaHusa 110 JUCHHIIIIMHC «TexHuueckass MeEXaHUKa»

10

TUTS

cnenrasbHOCTH 15.02.01 MoHTaX M TEXHUYECKAs! KCILTyaTalus POMBIIUIEHHOTO

obopynoBanus (mo oTpacisiM) (6a3zoBasi moAroTroBka) mo teMe «KuHemaTukay.

[Ipu BeIMOTHEHNHN TecTa npoBepstoTca kommnereHnuu OK u T1K.

Bcero npenycMoTpeHo 15 BOmpocoB, K Ka)XAOMY BOIPOCY NpPEemSIOxKEHO 4

BApHUAHTa OTBETOB, B KOTOPBIE 3aJI05KEH OJIMH MPABUIIbHBIN OTBET.
Kpurepun ouenku:

«5»-15...13
«»-12...10
«3»-9...7
«2» <7

1. Yckopenue TouKku uMeeT 0003HAYCHHE:
av

r) w2R.

2.Kak B3aUMHO PacnoJioOKeHbl KacaTeJlbHOEe H HOPMAJIbHOE YCKOPEeHus ?

a) MOJ OCTPBIM YIJIOM;
0) nepneHauKyJISIPHO;
B) MapajuieNibHO;

') COHAMNPABJIECHHO.

3. BekTop yriioBoii CKOpoCTH NIP¥ PABHOMEPHOM BPalIaTeJIbHOM JIBUKEHHHN

TBEpAOro reja?
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a)w = ——
) dt
d
6)g=_<P
dt
d —
B)€=—¢k
dz
d —
r)€=—<pk
dx

dw
a) &€ = —
dt
ao
o)w = —
dt
do
B)E = —
dx
dw
rHé&=—
dy

5. Kakas ¢popmysa Bepna?

A w=Tn
W
0) & = —
30
T
B) (W =
30
mn
nw =—
30

6.Cpennee yckOpeHne TOUYKM:

S

_ AV

AV
B) Clcp E

7.Touka aBuxercs B IJI0ckocTH XOY cOrjiacHO ypaBHEHHUSAIM:
x = 3t, y = 4t%. OnpeaeJuTh yCKOPeHHe TOUKH?

a) 8m/c?

0) 9m/c?

B) 7Mm/c?

r) 8,5M/c?



8. Tes10 ABMKeTCS €O CKOPOCThIO 10M/c. Boruuciiure myTh, mpoiiaeHHbIi 3a 20¢?
a) 0,2 m
0)20 M
B) 2 KM
r) 200 Mm

9. Tesno, ABUTrasicb paBHOMEPHO, NPouwLIo 20 M 3a 2 ¢. Beiuucanre ckopocTsb Tesia?
a) 40 m/c
0) 20 m/c
B) 10 M/c
r) 0,4 m/c

10. ExuHuue kakoi (pu3nveckoii BeJIMYUHBI COOTBETCTBYET BhIpaskeHue mM/c?
a) YCKOpEeHUs
0) ckopocTH
B) UMITyJIbCA
I') IepeMeIeHus

11.Tes10 pABHOMEPHO IBUKETCS M0 OKPY’KHOCTH € JIHHEHHON CKOPOCTHIO
3M/c. 3Hasi, YTO HEHTPOCTPEMUTEIbHOE (HOPMAJIbLHOE) YCKOPEHHE TeJIa
paBHO 9M/c?, BLIYMCIUTE PATUYC OKPYKHOCTH.

a) 0,5m

0) Im

B) 2M

r) 3m

12. BpameHnue Koj1eca OTHOCUTEJIbHO HEMOJABUKHOM OCH 321aHO YPABHEHHEM
¢ =11 + 2t3, rne ¢ - yroa B paguanax, t - Bpemst B ceKynaax. YrjioBoe
yCKOpEHHE KoJ1eca B MOMEHT BpeMenu 1¢ pasuo (pax/c?).

a) 12

0) 36

B) 18

r) 16

13. Iuck paguyca R=20 cm Bpamaercst BOKpyr ocu OX mo 3axony ¢ =2 + 3t (¢
B paauaHax, t B cekynaax). Ckopoctb ToukuA npu t=2 ¢ 6yaer paBua?
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a) 30 cm/c
0) 80 cm/c
B) 60 cm/c
r) 32 cM/c

14. Onpenenure MOAYJb MOJHOM CKOPOCTH TOYKH, €CJIM 3aJaHbI NMPOCKIHNH
CKOPOCTH HA OCH KOOpAMHAT: Vx = 3 m/c, Vy = 4m/c.

a) Sm/c;
0) 6M/c;
B) 4m/c;
r) 25m/c

15. Touka nBUKeTCHA MO NPAMON ¢ MOCTOSIHHBIM YCKOPEHUEM, HANIPABJIEHHbIM

IPOTHBOIIOJO0KHO CKOPOCTH. OnpezleJme, Kak IBHKETCH TOYKa?

a) paBHOMEPHO;

0) paBHOMEPHO-YCKOPEHHO;
B) PaBHOMEPHO-3aMEIJIEHHO.

I') CTOUT Ha MECTE

K4 k Tecty mo reme «Kunemaruka»

6)B 11)0
T)a 12)a
8)r 13)B
9)B 14)a
10)6 15)B

3ajganus QUi NPOBeIeHUS TECTA MO AUCIUIIHMHE
«Texunueckass MEXaHHUKA»
JNHAMMUKA

TecToBBIC 3aJaHusad 110 JUCHHMIIIIMHC

«TexHuueckass MeEXaHUKa»

JJIA

cnenquanbHocTh 15.02.01 MoHTax 1 TeXHUYECKas SKCIUTyaTalys MPOMBIIIIIEHHOTO
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obopynoBaHus (1Mo orpacisMm) (OGa3oBasi TOATOTOBKA) IO TeMe «J[nHammkay.
[Tpu BeImonHEeHUM TecTa nposepstorcs komnereHuu OK u [TK.

Bcero npenycmoTrpeHo 10 BOMpocoB, K KaXJAOMY BOIPOCY HpeasioxeHo 4
BapHUaHTa OTBETOB, B KOTOPHIC 3aJI05KEH OJIMH MPABUIIbHBIA OTBET.

Kputepun onenku:
«5»-10...9
«d»-8...7
«3»-6...5

«2» <5

1. Beruuciaure yckopeHnue, cooduaemoe tejry maccoit 20 kr cusioi 120 H?
a) 0,6 m/c?
6) 6 m/c?
B) 10 m/c?
r) 5 M/c?

2. YckopeHue TeJsia PH YBEJIMYECHUH CHJIBL, IPWJIOKEHHOM K HeMy, B 2 pasa.
a) YBEJIMYUTCS B 2 pa3a
0) yMeHbIIUTCS B 2 pa3a
B) HE U3MEHUTCS
) yBeqnuuTcs B 4 paza

3. Kak ABM:KeTCH TeJ10, €CJIM PABHOACHCTBYIOIIAS CIJI, 1eiICTBYIONIUX HA TeJIO,
Fx=0 paBHa Hy.a10?

a) paBHOMEPHO I10 OKPY’KHOCTH NPSIMOJIMHENHO PaBHOMEPHO

0) paBHOYCKOPEHHO

B) paBHO3aM€/JICHHO

I') NPSMOJMHEITHO PABHOMEPHO

4.Teno mon paeicTBMEM MNOCTOSIHHOW ropu3oHTAJBHOW cuasl F = 1 H
MOAHMMAETCH M0 HAKJOHHOI MNOBEPXHOCTH (YroJ HAKJIOHA NOBEPXHOCTH
pasen 60°). Eciin Testo mpoiiger myTh 1 M 10 HAKJIOHHOM MOBEPXHOCTH, TO
CHJIA COBEPIIUT PadoTy PaBHYIO?

a) 0,654

0) 0,866

B) 0,500

r) 0,932

5.Tesio maccoii 10 Kr JBHKeTCsl MOCTYNaTeabLHO ¢ yekopenuem 20 m/c% Toraa
MO/YJIb IJIABHOT'0 BEKTOPA CUJI MHEPLUMHU paBeH?
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a) 200H
6) 400H
B) 100H
r) 2H

6. Kakum BhIpaskenueM onpeesiercsi padora cuibl, F neiicTByiomeii B
HANPaBJICHUN JIBUKEHUs ?

a)A = FSctga
0) A =FStga
B) A = FSsina
r) A= FScosa

7.KakoBa enununa momaoctu B CHU?
a) Jxkoynb
0) HeroToH
B) [Tackainb
r) Barr

8. Kakyro padory BbInoIHACT ABUraTe b MOIIHOCTHIO 60 BT 32 30 ¢?
a) 18 Ix
6) 1800 Ix
B) 0,18 JIx
r) 200 JIx

9. KakuM BbhIpakeHHEM Onpeaessiercsi KHHeTHYecKasi JHeprus?
2
mv
a
) 2

mv
0) -

B) mv
m2p?2
r) >

10. OcHOBHOI1 3aKOH JAMHAMHMKH PAaBHOMEPHOI0 JABW:KEHHUSI BbIpaxKaeTcsi
CJIeAYIOLIMM BbIPaKeHUEeM:

a) Fdt = md#;
6) Mdt = d(Iw);
B) [ = M:

dt

r) F”=ma
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K04 k Tecty nmo teme «JIlnHamMukKa

106) 6r)
2 a) 771)
3r) 80)
4 B) 9 a)
5a) 10 1)

3agaHus Ui POBEJACHHUS TECTA M0 JMCHUILIMHE
«TexHuYecKkass MEXaHNKa»
Pasznen 2 COIPOTUBJIIEHUE MATEPHUAJIA

TecToBble 3amaHusi 1Mo JucHUIUIMHE «TexHHUYecKass MEXaHuKay s
cnenrasbHOCTH 15.02.01 MoHTaX M TEXHUYECKAs! DKCILTyaTalus IPOMBIIUIEHHOTO
obopynoBanusi (10 OTpacysiM) (6azoBas MOJrOTOBKA) no pasueny
«ConporuBnenue Marepuana». [lpu  BBINOJHEHMHM TeCTa  MPOBEPSIOTCSA
komneteHuuu OK u I1K.

Bcero npexycmorpeno 20 BOmpocoB, K KaKJOMY BOIPOCY NPEIJIOKEHO 3
BApUAHTA OTBETOB, B KOTOPBIE 3aJI05KEH OJIMH ITPABUIIbHBIA OTBET.
Kpurepun ouenku:

«5»-20...17
«4»-16...14
«3»-13...10
«2» <10

1. Compomar usyuaer:
a) CIIOCOOHOCTh KOHCTPYKLIMHU OJIBEPTAaThCs KOPPO3UU

0) coCOOHOCTh KOHCTPYKITUU COXPAHSATh 3aIaHHYIO0 CKOPOCTh JBUKCHUS
B) CIOCOOHOCTHh KOHCTPYKIIUH MTPOTHBOCTOSATH BHEIITHUM Harpy3Kam

2. IIpouyHoOCTH 3TO:
a) CIIOCOOHOCTH MPOTUBOCTOATH JAedopMaIiuu

0) ciOCOOHOCTH BBIJIEP’KUBAThH YJIAPHYIO HATPY3KY
B) CIIOCOOHOCTH IMMPOTHUBOCTOSITH PA3PyIICHHIO

3. Ilpu 4HuCTOM pacTA:KeHUH B CeYEHUSAX BOBHUKAIOT:
a) KacaTeJIbHbIE HAIPSKEHUS
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0) HOpMaJIbHbBIC HAMPSHKCHUS
B) KacaTeJbHbIE 1 HOPMAaJIbHBIC HAMPSKCHUS

3akoH I'yka ycTaHaBJMBaeT 3aBUCUMOCTh:
a) MEXIy HalpsHKEHUSIMU M Harpy3Kamu

0) MeX Ty Harpy3kou u nedopmarueit

B) MEXy AehopmMaliiei 1 )KeCTKOCThI0 Opyca

IIpu kpyuyenuu Opyca B ero cedeHUsIX BOSHUKAIOT:
a) KacaTeIbHbIE HANIPSKEHUS

0) HOpMaJIbHBIC HATIPSHKCHUS

B) KacaTeJabHbIE M HOPMaJIbHbIEC HAIPSKEHUS

Kakoii B n3ruda He uzy4aer cOnpomar:
a) npsAMOu

0) KpuBOH

B) KOCOM

HanpskeHnue B ceueHusAX Opyca oOpaTHO NPONOPUUOHAIBHO:
a) TUIOLLAIU CEYEHUS

0) mpuiaraeMoi Harpy3ke

B) yIJIMHEHUIO Opyca

. UTo 03HAYaeT MaTeMaTH4YecKoe BbIpaxkeHue: ¢ < [¢]?
a) 3akoH ['yka

0) ko3¢ uIeHT 3anaca MPOYHOCTH

B) YCJIOBUE MTPOYHOCTH

Teno, oquH pa3Mep KOTOPOro 3HAYUTEIBLHO 00JIbIIIE ABYX APYTHX,

Ha3bIBaeTCs:
a) 000JI0UKOM
0) cTepKHEM
B) MaCCUBOM

10.MoMeHT cHJIBI OTHOCHUTEJILHO TOYKH ITO:

a) BpeMsl BO3JICHCTBUS CUJIbI HA TOUKY

6) IMPONU3BEACHUEC CHUJIBI HA PACCTOSHUC OT TOUKHU A0 JIMHUH ,Z[GﬁCTBPISI CHJIBI

B) PACCTOSAHUEC OT BEKTOPA CUJIbI 10 TOYKHU B I[aHHBII\/’I MOMCHT BPECMCHU
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(MrHOBEHHOE PacCTOsTHUE)

11./Tonyiienune 00 OAHOPOAHOCTH MAaTEePHAJIA NPEANOJIATAET, YTO:
a) MaTepuan Tena o01agaeT OJJMHAKOBBIMU CBOMCTBAMH BO BCEX
HaIpaBICHUSIX
0) MaTepuan Tejaa UMeeT HEMpPEePHIBHOE CTPOCHHE U TIPECTABIISIET COOOM
CIUIOIIHYIO CPEIy
B) B MaTepHaJie TeJNa OTCYTCTBYIOT MEXaHNUECKHUE NePEKThI
(MUKpOTpEUIMHBI, PAKOBUHBI U T. II.).

12.i3meHeHue pa3MepoB u (pOpMbI TeJia MO JAeiicTBHEM BHEITHUX CHJI
Ha3bIBaeTCs
a) nedopmarnment
0) pa3pylieHueM
B) KPUTUYECKUM COCTOSITHUEM

13.0THOCHTeIbHAS JIUHelHas 1edopMalusi UMeeT Pa3MePHOCTh:
a) MM?
0) Ila
B) 6e3pa3MepHas

14. MaTtepuaJ Ha3bIBaeTCsi U30TPONMHBIM, €CJIN:
a) MaTepual CIUIOUIHBIM 00pa30M 3ao0JIHAET IPOCTPAHCTBO
0) HanpsHKEHHOE COCTOSIHUE BO BCEX €r0 TOYKaX OJUHAKOBO
B) CBOMCTBa MaTepHuasa 1o BCeM HaIMPaBICHUSIM OJIMHAKOBBI

15.BHyTpeHHne cuiioBble (akTOPbI B MONEPEYHOM CeYEeHHH CTEPIKHA
HAXOJAT ¢ MOMOIIBLIO:
a) MeTo1a HOPMAJIBHBIX CHJI
0) MeTo/1a CEUCHUI
B) METO/Ia TIepEMEILICHUI

16.11peneabHBIM HANIPSIZKEHHEM MPH CTATHYECKOI HATPY3Ke IS
IUIACTHYHBIX MATEPUAJIOB SIBJISIETCH:
a) mpeiell TeKy4eCTH
0) mpezaen ycTajiocTu
B) Mpezel NIPOYHOCTH
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17.11penejibHBIM HANIPSIKEHHEM MPHU CTATHYECKOI HATPY3Ke HJIsl XPYNKHX
MAaTepHAJIOB SIBJISIETCS:
a) mpeaen TeKy4ecTu
0) mpeaen yCTalocTu
B) Mpee IPOYHOCTH

18.C:kaTuio o6pa3ua u3 mIACTHYHOr0 MaTepuaJia ¢ MJIOIIAAKON TeKyuecTH
COOTBETCTBYET IMAarpaMMa, NpUBeIeHHAasi HA PUCYHKe

a) 6) B)

19. Kak 0003Ha4a10T q0nycKaeMble HANPSIKEHU ?

a) [o][r]
0) o

B) 0737 05

np? Tnp

20. KecTkasn 3a1eKka (YUCI0 peakumii cBsizu)?
a) I;
0) 2;
B) 3.

Kurou k Tecty mo teme «ConporuBjieHHe MaTEPHATIOB»

1B) 60) 11 06) 16 a)
2B) 7B) 12 a) 17 B)
30) 8 B) 13 B) 18 B)
4B) 9a) 14 B) 19 a)
S5a) 100) 15 0) 20 B)
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3agaHus 1Jis PoBeeHUs] TeCTA MO TUCUUILIHHE
«Texunuyeckass MEXaHUKA)

Paznensi 1,2 TEOPETUYECKASA MEXAHUKA U COITPOTUBJIEHUE
MATEPHAJIA

TectoBble 3amaHusi 1O JAUCHUIUIMHE «TexHUueckas MeXaHuKay IS
conerpaibHocty  15.02.01 MoHTax ©  TeXHHWYecKas  OKCIUTyaTarus
MIPOMBIIIUIEHHOTO 000pyZ0BaHus (MO oTpacisiM) 1o pasznenaMm «Teoperuueckas
MexaHuka» u «CompoTruBieHue Marepuana». I[Ipy BBINOJHEHWH TecTa
nposepstoTcs komnereHunn OK u [TK.

Bcero nmpenycmotpeno 20 BONMpPOCOB, K KaXJI0OMy BOIIPOCY MPEITIOKEHO 4
BapHUaHTa OTBETOB, B KOTOPHIC 3aJI03KEH OJIMH MPABUIIbHBIA OTBET.

Kpurepun ouenku:

«5»-20...17
«»-16...14
«3»-13...10
«2» <10

1. B kakoMm cjiyuyae TeJI0 HAXOJAUTCSl B PABHOBECHH ?

D &
s

VVVY
OO w >

2. Kakas cuna Oyner paBHojaeiicTBytomei cuia F1u F2:
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> A. Rl;
> B. Ry;
> C. Rs;
> D. Hu oxna u3 cun

3. Kakasi cuiia Oyaer ypaBHoBemuBaomei ais F1 u Fo:

A. Ry;
B. Ry;
C.Rs;

D. Hu oxna u3 cun

4. CocTosiHHE TBEPIOro0 Tejia He M3MEHUTCS, eCJIN:
» A. Jlo6aBuTh TIapy CHUI;

» B. [lo0aBuTh ypaBHOBEIIUBAIOIIYIO CHITY;
» C. Onny 13 cWII apaJijIieIbHO MEPEHECTH B APYTYIO TOUKY TEIIa;

» D. Jlo6aBuTh ypaBHOBEIICHHYIO CHCTEMY CHJI.

5. Kakoe Tej10 Ha3bIBaeTCs1 HECBOOOHLIM ?
> A. Teno, KOTOpoe MOXKET NEPEMEILATHCS 110 BCEM HAIIPABJICHUSAM;
> B. Teno, nBrkeHne KOTOPOro OrpaHUYEHO CBA3BIO;

> C. Teno, KOTOpOE MOKET JBUTATHCS IO BEPTUKAIIH;
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> D. TCJIO, KOTOPOC MOXKET ABHUI'aTbCA IO T'OPU30HTAIIH.

6. Yka:xuTe HanpaBJ/IeHUsl peaKuMii cBsi3eiiHeBecOMBbIX cTrep:xkHeil AB u BC?

vV V V V
OaOw»

7. YKaKuTe HANPaBJICHHUE PeaKUUil CBSA3H, €CJIH CBA3b - MOABHKHbIN
HNWIMHAPUYECKUH [APHUP

> A
> B
> C
> D

27



8. lllap Becom P ynep:kumBaercss HAa IJIaJKOil HAKJOHHOH IJIOCKOCTH MpPH
nomomu kanata DE. Onpenennre HanpaBienue peakuuii B Toukax A u D.

B. _
TDE
Ra
D.
TDE
> A
> B
> C
> D

9. YkaknTe NpaBWJIbHOE HANIPABJICHNE PEAaKIUH B ’KECTKOM 3a/1eJIKeA

> A
> B
> C
> D
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10. YkaxuTe npaBUJIbHOE HANIPABJIEHHE PEAKIMIA B TOUYKe A.

q

5
vA A vA B
Ah
f =
VA mC. D.
A

YV V V V

OQwp

11. IIpoexkuus CHIIBI HA OCH - 3TO:

>

A.AnreOpanyeckas BeJIMUMHA, paBHAs MPOU3BEACHUIO MOIYJISl CHIIBI Ha
CUHYC YTJIa MEXKy BEKTOPOM CHJIbI U TIOJIOKUTEIIbHBIM HAIPABICHUEM
ocH;

B. Bekrop, 3aKIt04eHHBIA MEXAY NPOCKUMAMH Hayaaa U KOHIA BEKTOpa
CHUJIbI Ha OCb;

C. AnreGpanueckasi BeJIM4YMHA, paBHAs MMPOU3BEICHUIO MOTYJIS CUJIBI HA
KOCHHYC yTIJIa MEXy BEKTOPOM CHJIBI U MOJIOKUTEIIBHBIM HAIPABICHUEM
oCH;

D. Bekrop, 3aK1r04eHHBIN MEXKIY MPOCSKIMIMH Hadajaa ¥ KOHIA BEKTOpa
CWJIbI Ha TUIOCKOCTb.

12. KakoBa efTHHHIIA MOMEHTA CHJILI?

> A.c

> B.wM/c
» C.H/c
> D.Hm

13.Kakasi pusuyeckasi BeJinuuHA onpeeisiercss Bbipazkenuem F-a (F- cuuia,
a- I1e4yo CuJibl)?

> A. naBiieHue
» B.KIIJ]
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» C. cuna Apxumena
» D. MOMEHT CHIIBI

14.Teno, nBurasicb paBHoMepHo npouwio 20 m 3a 4 ¢. BoluucauTe cCKOpocTh TeJia?

> A. 0,8 M/c
> B. 80 m/c
» C.5wm/c

» D. 0,5 m/c

15.Equnnie Kakoii ¢pu3HIecKkoii BeJJMYHHBI COOTBETCTBYET BhIPasKeHHe M/c2?

» A. yckopeHwus
» B. ckopoctu

» C. nepeMeIieHHs
» D. Cunsl

16.YTo o3HauaeT MaTeMaTH4YeCKoe BhIpaxkenue: o < [c]?

» A.3akoH ['yka

» B. koaddunmenT 3amnaca npoIHOCTH

» C. ko3¢ dunmeHT 3anaca yCTORIMBOCTH
> D. ycrmoBue mpoyHOCTH

17. Tes0, oquH pa3Mep KOTOPOI0 3HAYUTEJIBHO 00JIblIE ABYX APYTHX,
Ha3bIBaeTCs:

> A. 000y09KOM
> B. cTepxHeM
» C. MaccuBoM
> D. Kpan-6ankoi

18. YcioBue Npo4YHOCTH NPHU PACTAKEHUHN — CKATUH
» A.oc=N/A<[o];
» B. o=N*A;
» C.o=N/A
> D. g,z[o

19.3MeHeHne NPOA0JIbHOM CHJIBI 110 JAJIMHE CTePKHS MOKHO NPEeICTABUTH B
BHJIe IUATPAMMBbI, HA3bIBAEMOM
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> A. rpadKoM IpOAOTHHBIX CHIT;

> b. ammropoli MpoJI0IBHBIX CHIL;

» C. pUCYHKOM IPOAOJIBHBIX CHI,

» D. npssMOyroJIbHUKOM TIPOAOTIBHBIX CHIT

20. Ilpu kpy4yeHuu Opyca B ero ce4yeHusiX BOSHUKAIOT:

> A. KacaTeJbHbIC HaIIPsSIKCHUA,

» b. HOpMabHBIC HATIPSHKEHUS,

» B. kacarenbHBIC 1 HOPMAJIbHBIC HANIPSHKCHHUS;
» D. monHOE HampsKeHHE.

1B)
2 A)
3 B)
4 D)
5B)

6 B)
7D)
8 C)
9 C)
10 A)

K04 k Tecty
no pasaenam «Teopernueckass MexaHnka» u «ConpoTuBJIeHHEe MATEPHAJIOB)

11 C)
12 D)
13 D)
14 C)
15 A)

16 D)
17 B)
18 A)
19 B)
20 A)
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IIpakTuueckoe 3ansaTue Nel
Il1ockas cucremMa CXOASIIUXCH CHJI, ONPe/ie/ieHre PAaBHOAECTBYIOIIEH

Omnpenenuth BETUUKUHY U HAMIPABJICHUE PEAKIIMM CBSI3€H NIl CXEMBbI, TPUBEAEHHOMN
Ha pUcyHKax moja aeiicteuem rpy3za G. Homep pucynka 6epetcs mo HoMepy B
CIHCKE TPYIIIIHI.

IHopsinok peuieHusi 3aj1ay4:
[.'eomeTpuuecknii crioco0 CIIOKEHUS CHII.

1. 3aMeHsieM JelCTBUE CBSA3EH HA TEJIO PEAKIIUSIMU CBSI3EH
2. CTpoHuM 3aMKHYTBIN CUJIOBOM TPEYTroJIbHUK M 3alUChIBAEM TEOPEMY CHHYCOB.
3. Y3 mponopuuii onpeaensieM HEM3BECTHBIE PEAKIINH CBSA3EH

II. AHaTUTHYECKOE PCHICHUC

1. OcBobOOXKIaeMcs OT CBsI3EH, 3aMeHss UX peaknusaMu. [lorydaem cuctemy Tpex
cxongamuxcs B Touke O cui.

2. Bribupaem cuctemy koopauHat xOy U COCTaBIIsIEM YPABHEHUSI PAaBHOBECHSI.
> F, =0
> F,=0

3.0npenensieM U3 ypaBHEHUN PEaKIU CBA3EH.

Hcrounuku nHpopmanum:
1.Bepeun JI.U. Texaunueckas mexanuka — M: Axkanemus, 2006.
2. MoBuuH M.C. OcnoBsl Texandeckoit mexanuku — ClIb: ITonurexauka, 2003.

3.0Opaenu A.A. «TeopeTrueckas MEXaHHKa

4. Onodpunckas B.I1.Texunueckas mexanuka. Kypc nexuuii ¢ npumepamu
MIPAKTUYECKUX M T€CTOBBIX 3a1annil. M.: ®opym, 2017r. [Ipunoxenne 1
https://megalektsii.ru/s30619t3.html
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G=10KH
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23

24

25

26

27

IIpumep pacuera
Ilnockaa cucmema cxooauwguxca cu

G=300H
OnpenenuTs: peakiuu CBs3ei
Pewenue:
1. 3ameHsieM AeiicTBUE CBA3EH HA TEJIO peakUUsIMHU CBs3el - R,, Ry ;
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2. PemiaemM reoMeTpUYECKUM METOJIOM: CTPOUM 3aMKHYTBIA CUIIOBOM

G R, Rg
TPEYTrOJbHUK U 3alIUCBIBAEM TECOPEMY CUHYCOB: = =
pey pemy Y sin90° sin 60°  sin 30°
= G ~_S|n 60 : R, = 300_~5|n 60 260 H
sin 90° sin 90°
- G -.sm 30 R, = 300.-S|n 30 _150 H
sin 90° sin 90°
R, =260H
Ry =150H

3. PemraeMm aHAIIMTUYECKUM METOIOM:
CocrapiisieM ypaBHEHUSI paBHOBECHS JJISI TUIOCKOW CUCTEMBI CXOIAIINXCS
CHII:

> F, =0 R, -€0s30°— R, - c0s60° =0

{Zpiy=o {RA-sin30°+RB-sin60°—G=0

W3 epBOro ypaBHEHHS BBIpaKaeM R,
_ Ry -cos60°
A cos30°
Y MOJICTABJISIEM BO BTOPOE YPaBHEHUE

R; - c0s60°
c0s30°
Rg - €0s60°-tg30° + R; -sin 60° =G

G
Rg = -
c0s60°-tg30° + sin 60°

R, = 300 =260 H
0.5-0.58 +0.87

-sin 30°+ R, -sin 60° =G
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_ 260 -cos60°
cos 30°

150 H

A

IIpakTuyeckoe 3ansaTue Ne2
PaBHoOBecue cucreMa CXOIAIIMXCS CHJI HA MJIOCKOCTH

OmpenenuTh BEIWMYUHY W HANpPABJICHUE PEAKIUNA CBS3CH JJII CXEMBI,
pUBEAEHHOW Ha pUCYHKax moj aerctBueM rpysa G. Homep pucynka Gepetcs mo
HOMEPY B CITUCKE TPYIIITHI

HOpﬂI[OK PEeICHUS 3a1a4:

AHAITUTHYECKOE PENICHUE

1. OcBoOok1aeMcs OT CBsI3€i, 3aMeHsIa UX peakiusaMu. [lomydaem cuctemy Tpex
cxonamuxcs B Touke O cui.

2. Bribupaem cuctemy koopauHat XOVY u cocTaBisieM ypaBHEHHUS] PaBHOBECHSI.
> F.=0

{Z Fy, =0

3.0mnpenensem U3 ypaBHECHUN PEAKIIUU CBSI3EH.

HUcrounnku ungopmanum:

1. MoBuua M.C. OcHoBbl Texaunueckoit Mmexanuku — CIIb: ITonurexunka, 2003.

2.0pnenu A.A. «TeopeTnyeckasi MEXaHUKa

3. Onodunckas B.I1.Texunueckas mexanuka. Kypc nexiuii ¢ mpumepamu
MPAKTUYECKUX U TeCTOBBIX 3a/iannil. M.: ®opym, 2017r. [Ipunoxenue 1
https://megalektsii.ru/s30619t3.html
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G:=10KH , G2=20KH

7,8
BapuaH
T

9,10Ba
pHUAHT

11,12
BapuaH
T

13,14
BapuaH
T

15,16
BapuaH
T
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i
3!

W
il

17,18Ba
pUAHT

SRR BT IR AP

o e

19,20Ba
pHaHT

21,228a

pUAHT

23,24Ba

pHaHT

25,26Ba
pUAHT

F1=10KH, F=12KH
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IIpakTuyeckoe 3ansaTue Ne3
Ilnockas cucreMa MPOM3BOJILHO PACHOJI0KEHHBIX CHII.
OmnpenesieHue ONOPHBIX peakuuii 0aJI0K 0e3 paBHOMEPHO-pacIpe/e/IeHHOM
HATPY3KH

[Topsimok perieHus 3aa4 Ha ONpeiesieHue peakiuii orop 6ayiok:

1. BriObupaem cucremy koopauHaT. MOXKHO OCh X HAPaBUTh BJOJbL OajKH,
OCh Y — BepTUKaJIbHO BBepX. OTOpachkiBacM OMNOPHl W 3aMEHSEM HX CHJIaMHU
pEaKIuu.

2. CocrapisieM ypaBHEHHUsI paBHOBECHs IS JICUCTBYIOIUX cuil. B olmiem
CJIy4ae OHU UMEIOT BU/I;

> F.=0
> M, =0
> My =0
Pemaem YPAaBHCHUA U I10JIY4AaCM 3HAUCHUA peaKHI/Iﬁ OIIOP.

3. Jlenaem nposepky pesyibrara. Y, Fy, =0

IIpuMep pelreHus 3axa4u:

OnpenenuTh OMOPHBIE PEAKINHU OaTKK

q =10ﬁ; a=0,7m
M

Pewenue:
1. CocraBnsieM pacuéTHYIO CXEMY, 3aMEHSIS JICHCTBHE CBS3CH peakusIMu

CBS3EH:

Q=10-28=28xH
2. 3amuchIBae€M TPH YpaBHEHUS yCIOBUS PABHOBECHUS U PEIIACM HX:
> F, =0
> M, =0
> M, =0
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https://1cov-edu.ru/zakaz/mehanika/
https://1cov-edu.ru/zakaz/mehanika/

R, =0

~F-245-R,-42-M =0

Ry 42-Q-42+F-175-M =0
—F.245-M

- 4.2

_-F-245-49 4
4.2

Q-42-F-175+M

4.2
28-42-21-1.75+4.9

4.2
IIpoBepka: Y F,=0
Ry —Q+F+R;
2042 -28+21-13.42 =0
YpaBHEHHUs pelleHbl BEPHO

B

RB

RAY =

R,y =20.42 xH

R, =0
R,, =20,42kH
R, =-1342kH

Hcrounuku napopmanum:

https://yandex.ru/video/preview?text=onpenencane%20onopHbix %2 0peakmnii%20
oakn%2006e3%20paBHOMepH0%20pacnpeaenennon%20uarpy3ku&path=wizard
&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-
host-sas-web-yp-15&wiz_type=vital&filmld=505597130978773769
https://yandex.ru/video/preview?text=onpeaenenne%20onopunix %2 0peakunii%20
0ankn%2006e3%20paBHoMepH0Y020pacnpeaenennoii%20uarpy3ku&path=wizard
&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-
host-sas-web-yp-15&wiz_type=vital&filmld=14535575303951473788

3axanus (HoMep cxeMbl IO CIIMCKY)
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https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=505597130978773769
https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=505597130978773769
https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=505597130978773769
https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=505597130978773769
https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=14535575303951473788
https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=14535575303951473788
https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=14535575303951473788
https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=14535575303951473788

F1=10KH, F>=15KH, M=5KHem
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F1=12KH, F>=10KH, M=15KHem
Li=1m, Lo=2m, L3=1m,

11,12
BAPUAHT

13,14

BAPUAHT

15,16
BAPUAHT

17,18
BapuaHnrt

19,20

BAPHAHT
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21BapuaHT 22BapuaHT

23 BapuaHT 24BapuaHT

25BapuaHT 26BapuaHT

F1=15KH, F>=20KH, M=10KH-M, a=2m

IIpakTuyeckoe 3ansaTue Ned

Ilnockas cucreMa MPOM3BOJIBLHO PACHOJI0KEHHBIX CHIL.
OnpeneseHue ONMOPHBIX peakuuid 0aJI0K ¢ pABHOMEPHO-pPacnpe/ieJIeHHOM
HAIPYy3KHU

Ilocneoosamenvrocmo peuterHus 3a0a4u.;

1) u300pa3uTh O6aNKy c JEHCTBYIOIIMMHU HA HEE HArPy3KaMU;

2) COCTaBUThH PACUETHYIO CXeMy OalKH:

- 0CBOOOIUTH OAJIKy OT OTIOP, 3aMEHUB WX JICUCTBUE PEAKITUSIMHU;
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- €CIIH €CThb paclpelelieHHas Harpys3ka, TO 3aMEHsSEeM €€ pPaBHOICHCTBYIOIIEH
cwioi. BenmnumHa 3TOM CHITBI paBHA TUIOIIAAN SIIOPEI. TOYKa MPUIIOKEHUS CHIIBI
HAaXOJUTCA B IIEHTPE TSDKECTH OMIOPh.. Tak eciu Harpyska ( paBHOMEPHO
pacripenieneHa Ha oTpe3ke AB, To ee paBHOJICHCTBYIOIIAs UMEET BETUUUHY

O = ¢’|AB| u npuioxeHa nmocepeaune orpe3ka AB.

BBIOpaTh PacIoiO’KeHHE KOOPAUHATHBIX OCEH;

3)COCTaBI/ITB " PCIINUTL YPABHCHUS PABHOBCCHUA 3aJJaHHOM CUCTEMBI CHJI
> F, =0
DM, =0
D> Mgy =0

4) mpoBecTH MPOBEPKY perueHus » Fy, =0

Hcrounuku nHpopmanum:

https://vandex.ru/video/preview?text=onpenencune%20omnopHbix %2 0peaxmii%20

0ankn%2006e3%20paBHoMepH0Y:20pacpenenennoii%20uarpy3kn&path=wizard
&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-
host-sas-web-yp-15&wiz type=vital&filmld=505597130978773769

https://vandex.ru/video/preview?text=onpenencaue%20omnopHbix %2 0peaxmii%20

0ankn%200e3%20paBHOMEPHO0Y020pacpeneneHnoit%20uarpy3skun&path=wizard
&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-
host-sas-web-yp-15&wiz type=vital&filmld=14535575303951473788

3amanus (HoMep cxeMbl MO CIIMCKY)
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https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=505597130978773769
https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=505597130978773769
https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=505597130978773769
https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=505597130978773769
https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=14535575303951473788
https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=14535575303951473788
https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=14535575303951473788
https://yandex.ru/video/preview?text=определение%20опорных%20реакций%20балки%20без%20равномерно%20распределенной%20нагрузки&path=wizard&parent-reqid=1603794639725459-1288951331230945243951713-prestable-app-host-sas-web-yp-15&wiz_type=vital&filmId=14535575303951473788

1,2 BapuaHT

3,4 BapuaHT

5,6 BapuaHT

7,8 BapuaHT

9,10 BapuaHnT

11, 12 BapuanT
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F=10KH, g=5KH/m, M=10KH'm
I[J'II/IHEI y‘-IaCTKOB JaHa B «M»

13,14 BapuaHt

15,16 BapuaHT

17,18 BapuaHT

19,20 BapuanT

21,22 BapuaHT

23,24 BapuaHT

25,26 BapuaHT
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IlpuMep pelmieHus 3aJ1a49u

IIpakTueckoe 3anaTue NeS
OmnpeaesieHue KOOPAUHAT LEHTPA THAKECTH COCTABHBIX CeYEeHUI

[Heab: Onpenenuts MONOXKEHHE LEHTPA TSKECTH CEUEHUs, COCTABIECHHOTO W3
npoduiiel cTaHJapTHOTO MPOKaTa

Ilocneoosamenvrnocmo pewieHus 3a0a4u.
1) HauepTUTH 3aJaHHOE CIOKHOE ceueHue (purypy), BBIOpaTh OCH KOOPAUHAT.

2) pa3duTh CIOXKHOE CEUEHHWE Ha TPOCThie (PUTYpPBI, JII KOTOPHIX IEHTPHI
TSDKECTH U CHJIBI TSKECTH U3BECTHBI;

3) onpeneauTh HeOOXOIUMBIC TJAHHBIC JIS TPOCTHIX CEUCHUMN:

a) Bbmmcath w3 Tabmmnm [OCTa [ KakAoro CTaHAAPTHOTO MPOQUIIS
HeoOxomumble cnpaBounble nanubie (h; b; d; A; mns mBemnepa, yroika Zg) u
OTIPECTUTh TUIOIIAIb MPOCTOTO CEUCHUS;

0) ompenenuTh KOOPAUHATBHI LEHTPOB TAXKECTU MPOCTHIX CEUEHHH OTHOCHUTEIHHO
BBIOPAHHBIX OCEH KOOPJIMHAT;

B) ONpCACIINTE CTATUICCKNC MOMCHTHI INIOIIAAN IMTPOCTBIX CequI/Iﬁ;

4) onpenenuTh MOJ0KEHUE IEHTPA TSHXKECTH CIIOKHOTO CEUCHUS.

Ilpumep pewenusa 3a0auu
Onpeoenenue non0xiceHus yeHmMpa Ma3HceCmu niI0CK020 COCMABHO20 CeUeHUA
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OnpenenuTb: KOOPAUHATHI IICHTPA TSHKECTU CEUeHUs, H300paKeHHOTO Ha
pucyHnke a. Ceuenue coctout u3 aAByTaspa () Ne 24 u mBennepa Ne 24a.
[TokaszaTh MOJIOKEHHE IIEHTPA TSHKECTH HA CEUCHUMU.

Pewenue:
1. Pa300ném ceuenue Ha npoduiu mpokara: AByTaBp u mBesiep. O6o3HaunM
ux mudpamu 1 u 2;
2. VYkaxkeM IEeHTPBI TSKECTH Kak0ro npoduis C, u C,, UCHOIb3Ys TaOIHIIbI
I'OCTos;
3. Bri6epem cucremy oceit koopauHaT. Ock X COBMECTUM C OChIO

CUMMETPHH, a OCh Y TIPOBEIEM Yepe3 LIEHTP TAKECTU ABYTaBpa;
4. OnpenenuM KOOpAUHATHI HEHTpPA TsKecTH cedenns. Koopaunara y. =0,

TaK Kak och X COBIIAacT C OCbXO CUMMCTpPHH. KOOpI[I/IHaTy Xc OlIpeacinM I10

dbopmyie:

X. = Ai'X1+A2'X2
C

A+A,
A =34.8€J1/12;x1 =0;

b
A, =329cu’;x, = % +b, -7 = % +9.5-2.67 =12.58cm

[TopcTaBuM 4KCIIOBBIE 3HAYEHUS B (DOPMYITY U ITOTYUUM:
~34.8-0+32.9-12.58

Xc =6.11cMm
34.8+32.9
5. Hanecém Touky C (LEHTp TAKECTH CEUCHHMS) 110 HAJACHHBIM 3HAUCHUSIM X
u y. (cMm. puc. a);
6. [IpoBepky perieHrst HEOOXOAUMO BBITIOJHUTH CAMOCTOSITEIBLHO MPU

MOJIOKEHUH OCEH, KaK TIOKa3aHo Ha puc. 6. B pe3ynbrare penieHus noayaum
X, =11.86¢cM. PazHnna mexay 3HaYEHUSAMH X, IIPU IEPBOM U BTOPOM PELICHUHN

paBHa 11.86 — 6.11 =5.75 cM, 4TO paBHO PACCTOSTHUIO MEXKIY OCSIMHU Y TPHU TEX K€
b
pELIEHHSX % =5.75cm.

OtBeT: X. =6.11cM, €ciiu OCh Y TPOXOAUT YEPE3 LICHTP TAKECTH ABYTABPA;
X. =11.86¢M, ecii OCh Y IPOXOAUT Y€pe3 JIEBbIE KPAaHHUE TOYKH IBYTaBpa.
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Hcxoanblie JaHHbBIE AJs1 IPAKTHYECKO# padoThl Ne 5

@ @ Ne 33a
70x45%5 I ~ 80x6
70x45%5 E-
|
|
q!
| 80%6

Ne 24

S Ileemep Ne24
VYronok 40x40x4

6 IlIsemnep Ne20
VYronok 63x63%x6
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2

[IBemnep Nel4
VYromoxk 45x45x%5
8
[IBennep Nel8
Yronok 50x50x5
9 b=70MmMm
[IBemnep Nel2
Yronok 70x70%6
10
JIByTaBp Nel6
VYromok 56x56x4
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Ne27 100%8
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Ne 30 ; o

90x56x6 80X6~
9% 56%6 I - Ne 24
300

Hﬁ.

Ne 27a _——
2350
Ne 36 110x70%8
lﬁgx 100x 12
yre 110K70>¢8 >

160x100%12

HUcrounuku mHpopmanum:

1.9pnenu A.A. «TeopeTuueckast MEXaHUKA
2. Ono¢unckas B.I1.Texunueckas mexanuka. Kypc nekiuit ¢ npumepamu
MPAKTUYECKUX U TECTOBBIX 3agaHuid. M.: @opym, 2017r. [Tpunoxenue 1
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IIpakTuyeckoe 3ansaTue Neb

OmnpenesieHue napaMeTpoB ABHKEHUS TOYKH JJIs1 JIIOOOT0 BUIA IBUKEHUS,
IOCTPOCHHUE I'PA(PUKOB NepeMelleHU, CKOPOCTel U YCKOPEeHHH IS
PABHOMEPHOI'0 M1 HEPABHOMEPHOI'0 ABHKEHMU.

Ieanb 3ananus:

1. U3yunTh criocoObI 3a1aHUST ABUKECHHUSL.

2. Hayuurtbcst onpenenars NyTh, CKOPOCTh U YCKOPEHUE TOUKHU IIPU €CTECTBEHHOM
crioco0e 3aJjaHusl JBUKEHUS.

3. Hayuutbcsi CTpOUTH KUHEMATHYECKHE TPadUKH.

[TocTpouTh Trpagukd MyTH, CKOPOCTH U YCKOPEHUSI TOYKHU, IABUKYILIEUCS
NPSIMOJIMHEMHO COTJIacHO 3akoHy s = f(t) JJig mepBBIX MATH CEKYH]l JBUXKEHUS.
Crpouth mo macmtalOy. JlaHHBIE 1Ji1 CBOETO BapuaHTa B35Th M3 TaOMMIbBI 1.
3agaHue BBIOIHATD B TETPAAU 11 KOHTPOJIBHBIX padOT: aKKypaTHO U 10 JIMHEHKE
CTPOUT.

MGTOI[H‘-I@CKI/IC YKa3aHHWs K BBIIIOJIHCHHIO ITPAKTUYCCKOMY 3a/IaHHUIO 6.

1. IlpomuddepennupoBaTs 3aJaHHOE YpaBHEHUE JABWXKEHUS, YTOOBI
NOJY4HTh ypaBHeHHE ckopoctu: V=dS/dt, m/c

2. IlponuddepeHunupoBarb YypaBHEHHUE CKOPOCTH, YTOOBI TOJYYUTH
3HAauYeHHE TAHTEHINATIBHOTO yekopenus: a=dV/dt, m/c?

3. CocTaBUTh CBOJIHYIO TaOJIUILy YHCIIOBBIX 3HAYEHUH MyTH, S, CKOPOCTH, L,
TaHT€HIIMAIBHOTO YCKOPEHUS, at , TpU 3HAUYCHUSX BpeMeHu t oT 0 10 Sc:

t,c 0 1 2 3 4 5

S, M

V, M/c

at , m/c?

4. Tloctpouts Tpaduku TyTH S, CKOPOCTH V, YCKOPEHHs a; , BHIOpaB
MacmTabbl 711 U300paKeHHs 10 OCSIM OPJMHAT, a TaK)Ke OJMHAKOBBIN ISl BCEX
rpadukoB MacTab BpeMEHH 10 OCH a0CITUCC.

Ta6nuna 1 — Mcxoaublie 1aHHBIC 171 pacyeTa K 3aJJaHuI0 6

Bapuant YpaBHEHUE NBUKECHUSA Bapuant YpaBHEHUE NBUKEHUS
TOYKH TOYKHU
1 S = 20t%-5t 16 S = 13t%-3t
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2 S = 20t>-4t 17 S = 16t>-4t
3 S = 15t%-2t 18 S = 16t%-3t
4 S = 15t%-2t 19 S = 16t%-2t
5 S = 19t%-5t 20 S = 15t%-5t
6 S = 14t%-5t 21 S = 15t%-4t
7 S = 14t%-5t 22 S = 15t%-3t
8 S = 18t%-4t 23 S = 20t%-3t
9 S = 14t%-4t 24 S = 20t-2t
10 S = 18t%-3t 25 S = 19t%-5t
11 S = 14t2-3t 26 S = 20t-4t
12 S = 18t%-2t 27 S = 19t%-3t
13 S = 14t%-2t 28 S = 19t%-2t
14 S = 17t%-5t 29 S = 17t%-4t
15 S = 13t%-5t 30 S = 13t%-4t

Hcrounuku napopmanum:
1. Onodunckas B.I1.Texunueckas mexanuka. Kypc jgexuuii ¢ mpumMepamu
NPaKTUYECKUX M TECTOBBIX 3aaanuii. M.: ®opywm, 2017r. (cTp.66-73)

IIpakTuyeckoe 3anaTue Ne7
OnpenesieHue napaMeTpoB BpallleHUs TeJIa BOKPYT HeNOABUKHON OCH
U IBUKEHHUS ero TO4eK
eab 3axaHus:

1.03HaKOMHTECS C HpOCTCﬁH.IHMH JABMXKXCHUAMUA TBép)IOFO TCJIa: IMOCTYIATCIIbHBIM
M BpaliaTCJIbHBIM.

2. HayuuThcs onpenensTh yriioBble XapaKTEepUCTUKH BPAILIAIOIIETOCs Tela.

Ban Bpammaercs cornmacHo 3amaHHoMy ypaBHeHuto ¢= f(t). Ompenenutsb
VIJIOBYIO CKOPOCTb, VYIJIOBOE YCKOpPEHHE, JMHEHHYI0 CKOpPOCTb U TMOJHOE
yCKOpeHHe Bajia B MOMEHT BpeMeHH t = 1 ¢. Ckoapko 000poTOB cienaeT Bai 3a 20
cexkyHn? JlaHHbIE CBOEro BapuaHTa B3ATb U3 TaOauIbl 1. 3aJaHUE BBIIOJHATH B
TETpaJy 151 KOHTPOJBHBIX PabOT: aKKypaTHO.

MCTOI[I/I‘ICCKI/IC YKa3aHHu K BBIIIOJIHCHHIO IIPAKTUYCCKOMY 3a/IaHHUIO 7.
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1. 3anucath YCJIIOBHUEC 3aga4d, 4YTO JaHO W 4YTO Tp66yeT051 OInpcaACInuTb, UCXOAA U3
JaHHBIX JJIA CBOCTO BaApHWaHTA.

2. Onpenenuth ypaBHEHHE YTJIOBOM CKOpocTH Bana o= f(t) ¥ BBIYHCIUTH €¢
3HayeHue nput=1 c.

3. OnpenenuTh ypaBHEHUE YTJIIOBOTO yCKOpeHHs Bana €= f(t) U BBIUMCIUTH €ro
3HayeHune npu t=1 c.

4. OnpenenuTh TUHEHHYIO CKOPOCTh: V = Xl , M/C
5. OnpenenuTh KacaTeIbHOE U TAHTCHIIUATLHOE YCKOPEHUS:

ar= eXr, an= w>Xr

6. OnpeneuTh MOJIHOE YCKOPEHHE:

a’=af + ap’, a=.

...M/c

2

7. OnpenenuTts yroJ noBopota Bana ¢ 3a t =20 c.

8. OnpenenuTh ynciao 000poToB Bana N = ¢/2n

Tabnuna 1 — MUcxoauble faHHBIE AJ14 pacyeTa K 3aJjaHuio 7

Bapuanr | YpaBaenue Bpamienus | d, M Bapuant VYpaBHenue BpamieHuss | d, m
BaJIa BaJIa
1 p=12t>+2t-3 0,1 16 o=1,1t2+2t-3 0,2
2 p=12t2+t+2 0,2 17 p=12t%2+t-5 0,1
3 o=11t2+2t+1 0,3 18 p=12t2+t-7 0,3
4 p=12t2+t-4 0,1 19 o=11t2+2t-6 0,2
5 p=13t2-t+5 0,2 20 eo=1,1t2+2t-8 0,4
6 o=13t2-2t-4 0,3 21 o=11t2+t+5 0,1
7 p=13t2-t+38 0,1 22 p=11t2+t-6 0,2
8 p=12t2+t+2 0,2 23 o=13t2+2t-7 0,3
9 0=13t2-2t+5 0,3 24 o=12t%-t+8 0,4
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10 o=1,1t2+2t-3 0,4 25 ¢=1,1t>+t+5 0,2
11 o=11t2+t—4 0,2 26 o=1,1t2+2t—4 0,1
12 0=12t2+t—8 0,3 27 0=12t2—t+5 0,4
13 o=11t2+2t—4 | 01 28 0=1212—t+8 0,2
14 0=12t2+t—5 0,4 29 0=12t2—2t—6 0,3
15 o=1,1t2+2t-3 | 03 30 0=12t2+t—7 0,1

HUcTrounnku unpopmanum:
1.0Omopunckas B.Il.Texnuueckas wmexanuka. Kypc nexkumii ¢ mnpumepamu
NPaKTUYECKUX M TECTOBBIX 3aaanuii. M.: ®opywm, 2017r. (cTp.66-73)

IIpakTnueckoe 3ansaTne Ne§

OmnpeneneHue CKOPOCTH TOYEK MJIOCKUX MEXaHU3MOB.
OmnpeneneHue KHHEMATHYECKUX MAPAMETPOB NMPOCTEMIINX IBUKEHU I
TBEPAOIO0 TeJia
eab padoThI:

1.3uate  dopmynbl I ONpEACNiCHUS MapaMeTpOB  TMOCTYMATEIbHOTO U
BpaIllaTeJIbHOTO JIBMDKEHUN U KUHEMAaTUYeCKUEe rpauKH.

2.YMeTh onpeaessITh KNHEMAaTUYECKUE MapaMETPbl Tela MPH MOCTYIATEIBHOM H
BpalllaTeIbHOM JABMXKEHUSAX, ONIPEEISATh MapaMeTphl 1000 TOUKH Tena.

PacueTHblie (hOpMYyJIbI 1JIA ONpe/iesieHUs] APAMETPOB MOCTYNATEJIbHOT0
JABUKEHUS TeJia

Bce Touku Tena ABUIKYTCA OAUHAKOBO. 3aKkoH PaBHOMCPHOI'O ABHUKCHUS:

3aKOH PaBHOIEPEMEHHOTO JBHKECHUS:

3nech SO — MyTh, MPOMAEHHBIN 10 Hayajaa OTCUETa, M;

Vo — HavaJIbHasi CKOPOCTh ABWKEHUS, M/C;
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dt — ITOCTOSITHHOE€ KacCaTeIbHOC YCKOPCHHE, M/C2

CkopocCTh:

Yckopenue:

3aKoH HCPAaBHOMCPHOI'O ABHUIKCHUA:

Kunemaruueckue I‘pa(bI/IKI/I IMOCTYIIATCJIbHOI'O IBHKCHU:A IIPCACTABJICHEI HA PHUC. I.

Pucynox 1 - Kunematnueckue rpaduky mocTynaTeabHOTO ABHKCHUS

Touku Tena ABMXKYTCS IO OKPYKHOCTSAM BOKPYT HETIOABMXKHOM ocu (ocu
BpaICHUS).

3aKOH PaBHOMEPHOI'O BpaIaTEIbHOTO JBUKCHHUS:

3aKOH paBHOIIEPEMEHHOTO BpallaTeIbHOIO JIBH)KCHUS:

3aKOH HEpaBHOMEPHOT'O BpaIlaTeIbHOTO JBUKCHHUS:

3mech ¢ — yroJi IOBOpOTa TeJia 3a Bpems t, pax;

® — yTJIOBasi CKOPOCTh, Pajy/c;

(o — YTOJI IIOBOPOTA, HAa KOTOPBIA Pa3BEPHYIIOCH TEJIO JIO Hadala OTCUeTa;
(o — HavaJbHas YIJIOBas CKOPOCTH;

& — YTJIOBO€ YCKOpEHue, pan/c2;
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YraoBas CKOpPOCTh:

VYrioBoe yckopeHue:

Kunemarnueckue rpaguku BpalaTeIbHOTO JABIKEHUS IPEICTABICHBI Ha PUC. 2.

Pucynok 2 - Kunematnueckue rpaduku BpalaTebHOTO ABUKEHUS

Yuciio 000pOTOB BpaIICHHUS Tea:

2n ™
W= —

60 30 Vrnopas yacToTa BpaleHUS: 11, 06/MHH.

Pucynok 3 - [lapaMeTpbl ABMKEHHS TOUYKHU BPAIIAOLIETOCs Tea

3aoanue

JIBmxeHue rpy3a A 3aJaHO ypaBHEHHEM Yy = at >+ bt+c, rme [y]=wMm, [t] =c.

Henv pabomsr — noicTaBUB 3a7aHHBIE KOY(PPUIIMEHTHI B 00ITIee ypaBHEHUE
JBUKEHUSA, ONPENIETUTh BUJ ABMKeHUs. ONpeleTuTh CKOPOCTh U YCKOPEHUE Ipy3a
B MOMEHTBI BpEMEHH t1 U tp, @ TaK)KEe CKOPOCTh M YCKOpeHue Touku B Ha o0oze
Oapabana je0deaku (puc.5 u Tadm.1).

Teopemuuectcoe 000CcHOBaHUE
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Touku Tena ABUKYTCS MO OKPY>KHOCTSIM BOKPYT HEMOABUKHOM OCH (0Ch

BpAILICHHUS).

3aKOH paBHOMEPHOTI'O BPaIaTeIbHOTO IBMKCHUA: ¢ = Qo+ WL. (1)

3aKOH paBHOIEPEMEHHOTO BPaIlaTEIbHOTO JIBMKEHUS: @ = (Po+ Wo 't +

3
3aKoH HEPaBHOMEPHOI'O BpaIlaTeIbHOTO IBYKCHHS: @ = f(t = ).

31ech (¢ — yroji noBopoTa Teja 3a Bpemsi t , pa;

W — yTJI0Basi CKOPOCTh, Paji/C;

(o~ YT'OJI ITIOBOPOTA, HA KOTOpLIﬁ Pa3BCPHYIIOCH TCJIIO O Ha4YaJla OTCUCTA,

Wo- HadaJIbHas yIJI0Bas CKOPOCTh,

2
€ - YIJIOBOE YCKOPEHUE, pajl/c

VYroBas ckopocTh: w = ¢; W = Wp + &, (3)

Yri0Boe yckopenue: € = W,

()

KunemaTtnueckue rpaduku BpalaTeabHOIO ABUKEHUS IPEICTABICHBI Ha puc. 4 a,

0.

9,W,E

E

P =m,+wt

W = const

p,W.E

tp =tp,+ Wi +st°2

w=wtet

F = const

Pucynok 4

Yucao 060poToB BpameHus Tena: z = ¢(2m).

VYroBast CKOpOCTh BpalieHus:: n, 00/MuH.

(4)

Pucynok 5
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[TapameTphl JBMKEHUS TOUKH BpallaoIierocs Tena (puc.S):
V — JIMHENHAs1 CKOPOCTh TOYKU B

vV =wr, M/c; (5)

at - KacaTeJIpHOE YCKOPEHNE TOUKH B

ar=¢r,m/c’ (6)

an- HOpMaJbHOE YCKOpPEHUE TOUKU B

an=W "~ r,m/c’ (7)

IHopaook evinoinenus padomaot

1. OnpenenuTs BUA ABUKEHUS, TOJCTAaBUB 3a/laHHbIC KOA()PUIIMEHTHI B 00111ee
ypaBHEHUE IBUKEHUS.

2. OnpenenuTs ypaBHEHUS] CKOPOCTH M YCKOPEHUS Ipy3a.
3. OnpenenuTs MOJIHOE YUCIO 00OPOTOB IIKUBA.
4, OnpenenuTs HOpMAIbHOE U KacaTeIbHOE YCKOPEHUSI TOYKU Ha 000/1€ IIKKUBa

B YKa3aHHbIC MOMCHTbBI BPDCMCHHU.

Ilpumep évinonnenusn
Jlst mepemMelienus rpy3a npuMeHeHna 6apadannas nedeika, MpuBoj KOTOPOi
COCTOMT M3 AJieKTpoABUraTens | u penykropa 2 (IOHMXKAET YIIOBYHO CKOPOCTh
Bajia JABUTATEN 0 TpeOyemon Ha Oapabane). bapaban 3 ciyxut s
npeo0pa3oBaHus BpaATEIHLHOTO IBIKEHHS B TIOCTYIIATEILHOE IBUKEHUE TPy3a.
Jlnametp Gapabana d = 0,2 M, a ypaBHeHHe ero BpauieHus ¢ = 30t + 6t * . Jls
MOMeHTa BpeMeHHU t1 = 0,5 ¢, onmpenenuTh Bce KHHEMAaTHYEeCKUE XapaKTePUCTHKH
JBIDKEHUS1 OapabaHa, TOUKHM Ha ero 000jie, a Takxe rpysa. Hanpasienue
JBIKEHUS TPy3a — BBEPX.

[ o=e
5

OmnpenensieM KUHEMAaTUYECKHE XapaKTEPUCTUKU ABMKEHUsS OapabaHa. Yron

noBopoTta 0apabaHa 3a BpeMs t1:
@1 = 30*0,5 + 6*0,5 * = 16,5 pagn.
VYrnoBas ckopocTh OapadaHa:

W = ¢/= (30t + 6t * )" =30 + 12t # const — ABMKECHUE HEPABHOMEPHOE.
[Tpu t1= 0,5¢. momyunm wi = 30 + 12*0,5 = 36 pan/c
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VYrioBoe yckopenue 6apabdana:
e=W=(30+ 12t)" = 12 pazn/c * = const.

Tak KaKk yCKOpEHHE MOJI0KUTEIBHO U MOCTOSIHHO, TO OapabaH Bpalaercs
PaBHOYCKOPEHHO.

. KuneMatndeckue xapakTepuCTUKU ABMKCHUS JTI000M TOUKH Ha 00one Oapabana,
HaIpUMep TOYKHU A , OTIPECIIAIOTCS Yepe3 YIIIOBbIC XapaKTePUCTHKH JIBIKESHUS
Oapabana.

JlJ1s MOMEHTa BpeMeHH 13 TToydnM:

paccTosiHUE, MPOUJACHHOE TOUKOU s = @1 *r = 16,5 *0,1 = 1,65 m
CxopocTh TOukH: Vi = Wi*r =36*0,1 = 3,6 M/c;

KacaTelbHOE yCKOpeHue: a.= £*r=12%0,1=12m/c " ;
HOPMaJIbHOE YCKOpEHHUE a,= W ~ *r =36 * *0,1 = 130 m/c * .

. KunemaTtuueckue xapakTepUCTUKU TPy3a PaBHBI COOTBETCTBYIOITUM

XapaKTEPUCTHKAM JHO0O0M TOUKHU TATOBOTO TPOCA, & 3HAUUT, U TOUKH A, JexKallen
Ha 000]1¢ OapabaHa.

Tabmura 1
Bapuant [Tapametp
a,mM/c”.|B,M/C |[Cc,M  |I,M ty, M t), M
1 2 0 3 0,2 1 3
2 0 3 4 0,4 2 4
3 3 4 0 0,6 1 3
4 0 2 5 0,8 2 4
5 3 0 2 0,5 1 3
6 3 4 0 0,4 2 4
7 2 0 4 0,3 1 3
8 0 3 2 0,2 2 4
9 4 4 0 0,8 1 3
10 0 2 3 0,6 2 4
11 0 2 2 0,2 2 3
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12 3 0 3 | 04| 3 5
13 4 3 4 | 06 | 2 3
14 2 0 o | 08 | 3 5
15 0 3 2 | 05 | 2 3
16 4 3 o | 04 | 3 5
17 0 2 3 |03 | 2 3
18 3 0 2 | 02 | 3 5
19 4 4 4 | 08 | 2 3
20 2 0 o | o6 | 3 5
21 2 2 0 | 02 | 1 3
22 0 3 3 | 04 | 2 4
23 3 4 4 | 06 | 1 3
24 0 3 2 | 08 | 2 4
25 3 2 o |05 | 1 3
26 3 0 4 | 04 | 2 5
27 2 3 o |03 | 1 3
28 0 2 3 |02 | 2 5
29 4 4 4 | 08 | 1 3
30 0 4 2 | 06 | 2 5

HpOfITH TCCT U3 ILITH BOIIPOCOB U OTBCTHI IIPUBCCTHU B BUAC Ta6JII/II_IBI

1- 2- 3- 4- 5 -
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HUcrounuku nHpopmanum:

2. Opnenu A.A.«Teopetnueckast mexanuka» ri.11,12

3. Onodunckas B.I1.Texunueckast mexanuka. Kypc neknuii ¢ mpumepamu
NPAaKTHYECKHUX M TeCTOBBIX 3afanuii. M.: ®opym, 2017r. (ctp.86-89)
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IIpakTuyeckoe 3ansaTue Ne9
Pemenne 3a1a4 ¢ 1OMOIIbIO METO/Ia KHUHETOCTATUKHU

Heap 3ausaTnd:

- 0TpabOTKa TMPAKTUYECKHMX HAaBBIKOB pEIICHUS 33aJa4 Ha pPaBHOBECHE
MaTepuaIbHON CUCTEMBI IIpU oMoy npuHiuna lanambepa.

Bonpocwi ona noocomosku:

1. Cunbl HHCPOHNU 1 MOMCHTBI CHJI MHCPIHUH, YaACTHBIC CIIyUar IIPUBCACHUS CHUJI
HHCPIINH. MGTOI[ KHHCTOCTAaTHUKH.

2. Ipunanun Jdanambepa a1 TOUKH
3. [Ipunnun anamOepa i1t MEXaHUYECKON CUCTEMBI.

4. Onpenenenue padoThl, COBEPIIAEMON CHIIaMU UHEPIUH, TIPU PA3TUYHBIX BUAX
JBH>KEHUS TBEPJIOTO TENA.

HOD}ZaOK pPEULEHUA 3a0a4 ¢ UCNOJb306AHUEM npurnyuna ﬂaﬂaM6epa

* COCTaBUTh PACYETHYIO CXEMY.

* BriOpaTh cucteMy KOOpAHHAT.

* BeIsICHUTH HanpaBJIEHHE U BEIMYUHY YCKOPEHUSI.
* YCIIOBHO NPUJIOKUTH CUITY HHEPLIUH.

* COCTaBUTh CUCTEMY YPaBHEHU PaBHOBECHSI.

* OnpenenuTh HEM3BECTHBIE BETUYNHBI.

Ipumep 1.

Pucynoxk 1

PaccMmoTpum nBmkeHHE IIaTGOPMBI 110 IIEPOXOBATON TOBEPXHOCTH C
yckopeHuewm (puc.1).

Pemenue:
|Fiu| = ma;
F’rp = fﬂu
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rae FaB — nBukymas cuna; FTp — cuina tpenust; G — cuiia tskect; R —
peaxius onopsl; Fun — cuna unepuuu; f — kosddunmeHT TpeHus.

Ipumep 2.

Temo Becom3500 H nBuxkeTcs BBEpX MO HAKIOHHOM INIOCKOCTH COTJIACHO
ypaBHeHuto S =0,16t2 (puc.2). Onpeaenurb BEIUYUHY JBIKYIICH CUIIbI, €CIU
K03 buLMeHT TpeHus Tena o miockocth =0,15.

Pemnenmne:

1. CocTaBUM pacUeTHYIO CXeMY, BRIOEpEM CHCTEMY KOOPJAHMHAT ¢ 0Chio OX BIIOJIb
HAKJIOHHOU ITTIOCKOCTH.

AKTUBHBIE CHJIBL: JBHKYILAsA, CUJIa TPEHUS, CUJIa TshKecTH. HaHOCUM peakiuio B
OTIOpEe MEPIECHIUKYISPHO MIIOCKOCTH. UTOOBI BEpHO HAIIPABUTH CHITY HHEPIIUH,
HEO0OXO0IMMO 3HATh HAIIPABIICHUE YCKOPEHUS, OMPEICIUTH 3TO MOXKHO 110
YPABHEHHUIO JBUKCHHUSI.

Pucynox 2
[Ipu a > 0 ABMXKEHHE PaBHOYCKOPEHHOE.
2. OnpenensieM YyCKOpEHUE ABUKEHUS:
a=v'=S",v=5=0,32t;a=Vv"'=0,32 m/c? > 0.
Cuny Fun HanpaBuM B 00paTHYIO OT YCKOPEHHUS CTOPOHY.

3. 1o npunnumy danambepa cocTaBUM ypaBHEHHS] paBHOBECHS:
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4, HOI[CTaBI/IM BCC U3BCCTHBIC BCIIMUYWHBI B YPABHCHW PABHOBCCHUA:

BBIpaSI/IM HCU3BCCTHYIO CHJIY U PCIINM YPAaBHCHHC!

PucyHnok 3

Pucynok 4 Pucynok 5

Fu=3500+0,5+0,15*3500 « 0,866 + 3500 « 0,32 /9,81 =2318,8 H.

IIpumep 3. CaMoOJIET BBITIOTHAET «MEPTBYIO METIIIO»
npu ckopoctH 160 m/c?, paguyc netan 1000 M, Macca
netyuka 75 kr. OnpenenuTs BEIMUMHY JABJICHUS TEa
Ha KPECJI0 B BEPXHEH TOYKE «MEPTBOU METIN.

1. Cxema cu1, IEHCTBYIONIMX Ha JeT4rKa (puc. 6):

Pucynok 6

rae G — cuna TsoxecTH, R— peakius B onope,
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Fun" — cuna unepiumu.

Cuma JAaBJICHUS JICTYHMKA Ha KPCCJIO paBHAa CUJIC AAaBJICHUA OIIOPHI HA JICTYHKA.

VYpaBHeHHE paBHOBECHS (IBIKEHUE PABHOMEPHOE IO JyTe, JCHCTBYET TOIBKO
HopMaibHOe yckopenue): F'H — G — R =0;

IIpumep 4.

[To nmoakpanoBoi 6anke (puc.7) nepemeniaetcsi Teab(epHas TEIeKKa,
TPy30M0IBEMHOCTh KOTOpoi M = 104 kr. Onpenenuts 1060aBOYHBIC
JTUHAMHYECKHE PEaKIUH OMop OAKM MPH YKa3aHHOM Ha PUCYHKE MOJIO0KCHUH
TEJIEKKH, €CJIM TEJEKKA MOJHUMAET MAKCUMAJIbHBIN IPy3 C YCKOpEHUeM a = 6,5

M/c2.

Pentenue

Pucynoxk 7

JloGaBouHbIe TUHaMHUYECKHE peakiui VA u VB onop 0anku BO3HUKHYT OT CHJIbI
WHEPLHHN IPpy3a

Cuna mHEpIMY HaMpaBlieHa BHU3, TaK KaK YCKOpPEHHUE Tpy3a HaIlPaBJICHO BBEPX.
OcBoOoxaaeM OanKy OT CBsI3€H U 3aMEHsIeM UX JIelcTBUE peakiusiMu VA u VB.
CocraBisieM ypaBHEHHUST PAaBHOBECHS:
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Pemas YPaBHCHM:A, HAXOHUM:

Kommponvnuvie éonpocol u 3a0anus

1. OOBsicHUTE PA3HUILY MEXKTY TOHITHIMHU «MHEPTHOCTHY U «CHJIA HHEPITUN.

2. K kakuMm TenaMm NOPWIOKEHA CHJIA WHEPLHMM, KaK HalpaBl€HAa U IO KakKou
dbopmyiie MoKeT ObITh paccuuTaHa?

3. B 4yem 3akmmroyaeTcsi NpUHIUIT KHHETOCTATUKH ?

4. 3amaH0 ypaBHEHHUE [BIKEHUsS MaTepuabHOW Touku S = 8,6 t2. Onpemenure
YCKOPEHHE TOYKH B KOHIIE IECATON CEKYHbI IBUKEHUSI.

5. Teno aBWXeTCS BHU3 MO HAKIOHHOW miockocTu (puc. 8). Hamecurte cuibl,
JEUCTBYIOIME HA TEJI0; UCTI0JIb3yiiTe npuHiun J{anamOepa, 3anuiuTe ypaBHEHUE
paBHOBECHSI.

Pucynok 8

6. JIudTt cmyckaercst BHU3 ¢ yckopeHueM (puc. 9). Hanecure cuibl, JeicTBYIONNE
Ha KaOuHy JudTa, UCTIONB3Ys MPUHIIUI KHHETOCTATUKH, 3aIMUIINTE YPAaBHEHUS
paBHOBECHSI.

Pucynok 9 Pucynok 10

7. ABTOMOOHIIb BbE3)KACT Ha aPOYHBIA MOCT C TIOCTOSTHHOM CKOPOCThIO V (prc. 10).
Hanecure cuibl, AecTBYIONIME HA ABTOMOOWIIb B CEpEIMHE MOCTA, UCTIOJb3YS
MPUHIIAN KHHETOCTATUKH, 3AUIITUTE YPaBHEHUS PAaBHOBECHS.

IIpakTnyeckoe 3ansitue Nel(
Pacuyer Opyca Ha pacTsKeHHe-CKATHE
IHeab pabdoThI:

1.®opMupoBaHue YMEHHI BBHITOIHATH PacueThl Opyca Ha MPOYHOCTh

2.YMeTh OIpenensiTh U CTPOUTH SMMIOPHI MPOJOJIbHBIX CHJI, HOPMaJIbHBIX
HaANPsDKEHUH, MPOJIONIBHBIX Je(OopMaIuil CTepPKHS

3.Pa3Butne YMGHI/Iﬁ AHAJIM3NPOBATh, CPABHMUBATD U J1CJIaTh BBIBO/bI.
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IocaenoBaTebHOCTh PEIEHHS 32124 HA PACTSIKEHHE - CHKATHE
1. Pa36ute Opyc Ha y4yacTKH, HauyWHas OT CBOOOAHOTO KoHIA. ['paHunamu
YYacTKOB SIBIISIIOTCS CEUYCHHsI, B KOTOPBIX MPHJIOKEHBI BHEIIHWE CHJIBI, © MeCTa
U3MEHEHHS pa3MEpPOB TIONIEPEUYHOTO CCUCHUSI.

2. OnpeienuTh MO METOAY CEUYEHUU MPOAOIBHYIO CHITY ISl KaXKJIOr0 Y4YacTKa I10
dbopmyiie

> F, =0
¥ TIOCTPOUTH dMmopy mpogonbHeix cwi N. [IpoBenss mapamnensHo ocu  Opyca
0a30Byl0 (HYJIEBYIO) JUHHUIO OIIIOPBI, OTJIOKHTHh TEPIEHANKYJISIPHO €U B

IIPONU3BOJILHOM MaciiTade I[IOJIYy4aCMbIC 3HAYCHUA. 1Iepe3 KOHIBI OpAauHaT
IIPOBCCTHU JIMHHUH, IIPOCTABUTDL 3HAKH U 3allITPUXOBATH JIIHOPY JTHUHUAMU.

3. I[J'ISI IIOCTPOCHHUA SIIIOPBI HOPMAJIBHBIX HaHpH}KGHHﬁ OIIPpCACIIICM HAIIPSAKCHUA B
IMOIICPCUHBIX CCUCHHAX KAXKIAOI'O U3 YIACTKOB IIO (bOpMYJ'IG

o. =

B mpenenax kaXaoro y4yacTka HaIpsbKEHHs MMOCTOSHHBI, T. €. 3IMI0pa Ha JaHHOM
y4acTKe U300paxkaeTcs MpsiMoi, mapasuiesibHON ocu Opyca.

4. Ilepemenienue CBOOOTHOTO KOHIIA Opyca OmpejeNsieM Kak CyMMY YJJTMHEHUMN
(YKOpoUeHHii) ydacTKoB Opyca

Al = z Ali,

BBIYHCIICHHBIX 110 (hopmyre ['yka

Ali -

Hcxoanbie 1aHHBbIE /I BHINOJTHEHUS KOHTPOJIbHOIO 3a1aHNUS 10 TeMe
PacrsixxkeHue-cixxkarue

Ta6muna 1 — JlanHbie 1u1s pacdera
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21 280 220 180 15 25 75
22 350 250 220 20 35 65
23 440 280 250 25 40 55
24 350 300 280 30 45 50
25 380 280 300 35 50 40
26 400 320 350 40 60 35
27 380 340 360 45 70 30
28 290 380 400 50 80 25
29 360 400 260 55 90 30
30 370 420 280 60 85 40

[Tnomanu ceuenuii 6pyca: A;=2cm?, A,=2,5cm?, Az=3cm?
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https://isopromat.ru/wp-content/uploads/is-393.jpg
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IIpumep [Ins crasibHOTO CTyneH4YaToro opyca Tpedyercs:

a) OTNPENCIUTh 3HAYCHUSI POTOTHLHON CHIIBI 1 HOPMAJIBLHOTO HAPSKCHUS 110
JIuHE Opyca;

0) moctpouTts 3mtopbl N, o ;

B) OTIpPEIEIUTh a0COMIOTHOE YUTMHEHHE (YKOpOUeHHe) Opyca U IIOCTPOUTH DITIOPY
Al. Moayns Ipo0JIbHOM yripyrocTu E = 2-10°Mlla.

JaHo:
a=2Mm

A = 400mm®
F=40 xH
[c]=160MIla

E=21-10°MIla

Pemenmue:
1. OrnpenensieM peakiuio B 3aJI€Ke:
—F-4.
R=5.-F-2.F =3F

R =340 =120 kH
2. Pa3buBaem Opyc Ha y4acTku, HAaUMHAasi O CBOOOIHOTO KoHIa. OnpeaensieMm
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IPOJOJIbHBIE CUIIBI B CEUCHUSX:
N, =—F =-40kH
N,=—F—-4.F=-5.F =-5.40 = —200kH
N,=—F-4.-F+2.-F=-5.-F+2.F =-3.-F =—3.40=—-120xH
Crpoum smopy N, nmpuaepx’uBasch Macirada:

3. OnpenensieM HOpMaJbHbIC HAMIPSXKEHUS! B CEUCHUSIX
N,  40-10°
A 400
3
o, = e 200007 4oy onpTa
1.1-A 1.1-400
N, _ 120.10°

1.1-A 1.1-400

Crtpoum 3mi0py o , IPUAEPKUBASCh MacITaoa.

4, OnpenenseM abCOMIOTHBIE yIMHEHHS YYACTKOB, IIPUHSB CeUeHUE A
HCITOABUKHBIM .
Al, =0
. . 3 .
Alg . N, a 120-10°-2 =-2.6-10%nu=-2.6mu

"E11.A  21.10°-10°-1.1-400-10°°

N, -a
Al =Al. ,+Al. . =Al, , +—2—
C-A B-A C-B B-A Ell A
3
A|C,A =-26-10"° - 3 2006 10°-2 - =-26-10°-4.3-10%=-6.9-102°nu = —6.9uu
2.1-10°-10°-1.1-400-10
N, -3-a

Al o =Al. o +Alp c =Al. L+

40-10°-3-2
2.5.10°-10° -400-10°°

Al,_, =-6.9-107 - =-6.9-10°-29-10°=-9.8-10°» =-9,8m

M.

Crtpoum smopy Al , mpuaepxuBasich Maciitaoa.
o, =454 5MIla

o >lo]

CnenoBatesibHO, MO YCJIOBHIO MPOYHOCTH BaJl HE MPOXOJIHT.

HUcrounuku nHpopmanum:

1. Onodunckas B.I1.Texunueckas mexanuka. Kypc nekiuii ¢ mpuMmepamu
MPAKTUYECKUX U TECTOBBIX 3aaaHuil. M.: @opym, 2017r.
2. Opnenu A.A. «Teopernueckas MEXaHUKa»
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IIpakTnueckoe 3ansaTue Nell

OnpeneﬂeHHe Hal'lpﬂ)KeHI/Iﬁ B KOHCTPYKIIMOHHBIX 3JIEMECHTAX IIPHU
PACTHRCHUHU-CKATUH

Heas padorei: Hayuntbes NpoBOAUTE NPOBEPOYHBIN pacyeT MO IOy CKaEMOMY
HaIPSKEHUIO

Anzopumm pacuema Ha NPOYHOCMb.
1. Onpeznenenue nonoKeHus: ONacCHOrO CEUYEHHUS;
1.1. ITocTpoenue >mropbl po10abHOM criibl N(F);

1.2. OnpenencHne MaKCUMAIIBHOTO 3HAYCHHUS HAMIPSDHKEHUS B
OITACHOM CEYEHUH Omax= O/A;

2. Peuienne yCioBHs POYHOCTU Gmax<[C ], COOTBETCTBEHHO
MOCTABJICHHOU 3aaye.

IIpumep 1. Onpenenutb pa3mMepsl MONEPEUYHOTO CEYEHUS CTaIbHOU
(E=2,1 10°MlIla) mranru (mmuHa 1= 2,5M) OpH ycIOBUM, YTOOBI €&
yamHeHue pasHsuioch [Al]= 2mm. Yemy mpu 3TOM OyIyT paBHBI
HaIpsHKEHUS B ITONIEPEYHOM CEYEHUU IUTAHT U ?

Pewenue:

[To dopmyne I'yka, yuuThiBasi, 4TO MPOJOJIbHAS CHJIa BO BCEX MOMEPEYHBIX
cedyeHMsX wraHru oguHakoBa (N=F), umeem:

Haiinem mromaas monepeyHoro cedeHus mranry npu [Al]=2mm:

Ipumep 2. JKectkas Oanka AB HarpyeHa COCpPEJOTOYCHHOM CHJIOW U
nojziep kuBaeTcs ¢ momoinsto crepxkHs CD (puc.l). [Togbepem ceueHne cTtepkHs B
BUJIC IBYX CTAJIbHBIX MPOKATHBIX PAaBHOOOKHX YTOJIKOB M B BHJIE JIBYX CTaJbHBIX
TAT KpYIJIOTO CE€YeHHMs. B pacueTtax TpuUMEM HOPMAaTHBHOE 3HAYCHHC
cunel P, = 100 kH, yi= 1,4, y. = 1,0, R = 210 MIla = 21 kH/cm?.

OnpenenuMm pacueTHOE 3HAYEHUE CUIIbIL:

OrnpenenuM ¢ TOMOIIBIO YPaBHEHUSI PAaBHOBECHS paCUeTHOE 3HAYCHUE
MPOI0JBHOM cuiibl B cTepikHe CD:
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Bperaucium 3HaueHue Tpe6yeM0y”I I10 YCJIOBHIO ITPOYHOCTH IIOIAJH ITOIICPECUYHOI'0O

CCUCHUA CTCPIKHA:

B mepBoM BapuaHTe MPUHUMAEM 10 COPTAMEHTY CEUEHHUE CTEPIKHS B BHJIC JIBYX
paBHOOOKHUX yroyikoB (puc. 2, a) |1 _56x56x5. [Tomanp monepeyHoro ceueHus
crepskHs paBHa F=2 « 541 = 10,82 cm?.

Bo BTOpOM BapuaHTe onpesensieM TpeOyeMblid AHaMETP CEUSHUS KakKI0TO
cTepxHs (puc. 2, 6):

Puc. 1 Puc. 2

OxpyrauB B OOJIBIITYIO CTOPOHY, TpuMeM D = 2,6 cMm.

OmnpenenuM Uil IEPBOTO BapUaHTa CEYEHUS] 3HAUYCHUS HAIMIPSKEHUH B
MOMNEPEYHOM CEYEHHH CTEPHKHSI:

[IpouHOCTH CTepKHS 0OecreueHa ¢ HeOOIbIIUM 3aMacoM.

HUcrounuku nHpopmanum:

1. Onodunckas B.I1.Texunueckast mexanuka. Kypc neknuii ¢ mpumepamu
MPAKTUYECKUX U T€CTOBBIX 3a/iannil. M.: ®opym, 201 7.
2. Opnenn A.A. «TeopeTnueckas MEXaHUKa»
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JlaGoparopHnasi pabora Nel

Tema: UcnbiTanue HA PACTHKCHUE 06pa3ua Hu3 HI/I3KOJIeFI/IpOBaHHOﬁ CTaJIn

Ileab pa6oThl: O3HAKOMUTBCA C TPOBEIECHUEM HCIBITAHUS HA PACTSHKEHHUE U

OIpCACICHUCM rokasartejei IMPOYHOCTH U TNIACTUIHOCTH.

IIpubGopbl, MaTepuaJabl 1 MHCTPYMEHT: I[J'ISI IMPOBCACHUS pa6OTBI HGO6XOI[I/IMO

UMETh Pa3pbIBHYIO HCHBITATENIbHYIO MaIllMHY, OOpa3lbl J/Jii MCHBITAHUS Ha
pacTshKEHUE; ITAaHTeHIIUPKYJb, MUKpoMeTp 0—25 MM) JUHEHKY C JEJICHUSIMU;
OyMary sl 3aliCy JUarpaMmal.

JUis WCHbITaHUA Ha PACTSDKEHHWE NPUMEHSIOT HUIUHAPUYECKHE WM IUIOCKHE
oopasubl  (puc.1). Ilo TOCT 1497—61 pexoMeHayeTcss OPUMEHSTH
HUIMHIpUuYeckre 00pasibl. Ha padoyeit yactu oOpasiioB HE AOIKHO OBITH CJIE/IOB
MEXaHUYECKO 00paboTKH, 3a00MH U APYTHX Je(PEeKTOB, 00pa3lbl TOKHBI OBITh
0€3 KpUBHU3HBI U 3aKAJIOUHBIX TPELIUH.

Pucynox 1- CtanmapTHbIii 00pa3erl s HMCIBITAHUS HAa PACTSKEHUE

JIns ucniplTaHus Ha pacTsHKEHUE MPUMEHSIETCS pa3pbiBHas MamnHa IM-4P.
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Ta6nuna 1- McneiTanue MeTalia Ha pacTsHKEHHe

ITnomans obpasua
10 mﬁmagm Jluametp [nowane obpasua OTHOCHTem’Hf - AGcomoroe | OTHOCHTENbHOE
/é[naMeTp q P obpasia OCIIE UCTIBITAHUS cyxenue (f = TepromaummHaT OHEeYHas IR—— yIUHHeHHe
No oopasia Ao -4, nocne d 2 Ap—A JUTHA 00pasma FUTHA Al =1-1 Al
~ | UCHbITaHUs A = /A 5 X | obpasua |, =1-1, 5=T.
do. v o 4 UCIIBITAHUS, A= M Ao o, CM o .
] d, M 4 0 Cm 100%
M2 100% o
1 6 38 30,4 38,2
30,4
2 6 3,55 38
30,4
3 6 3,65 38,5
Cpennee 3HaYeHUE v

Cranp 20 I'OCT 1050-89 & =25%, ¢ =55%, HB156
BriBo:

Pucynok 2 - ManorabaputHas pa3pbIBHas UcCTibITaTeNbHas MamHa UM — 4P
[Ipeana3znayeHa Juisi CTATUYECKUX MCTBITAHUN 0Opa3IOB MIIOCKUX CBAPHBIX
COCIMHECHUN Ha pacTshKeHWe, M3rubd ¢ HanOonblIel mpenenbHON Harpy3kod 50

Ota

CUIIOU3MCPCHHUCM

TOHH. THApaBIMYICCKaA HCIIBbITATCIIbHAasA MalllhHa C TOPCUOHHBIM

HUMECT ABa Juaria3oHa HN3MCPCHUA Harpysok.

MarnorabaputHasi pa3pbiBHas UcCIbITaTeabHas wMammHa PM-50 moxker
OBITh NMPUMEHEHAa B CTAllMOHAPHBIX W TEPEIABUKHBIX JIA0OPATOPUSIX KOHTPOJIS
KayeCcTBAa  CBApHBIX  COCAWUHEHUW  Ha

CTPOUTCIILCTBE MaruCTpajlibHBIX

TPyOOIPOBOIOB.
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Pucynok 2 — Jluarpamma pacTsyKE€HHUsI CTAIH

IIpakTuueckoe 3ansaTue Nel2
I'eomeTpuyeckne XapaKTepUCTUKH IUVIOCKUX cedyeHud. OnpenesieHune
MOMEHTOB HHEPUHHU CI0KHBIX CEYECHUI, MMEIIIUX OCh CHMMETPHH

Teopernueckoe 000CHOBaHME
Koopaunatel 1meHTpa TSXKECTH CEUEHUsST MOXXHO BBIPA3UTh  4YEpe3
CTAaTUYECKUU MOMEHT;

X, = E;;L V. = :
e  oTHocHTeNnbHO ocu Ox Sx = JydA=y. A
oTHOCHTENbHO ocu Oy Sy = JxdA=x.- A

Cratudyeckuii MOMEHT IUIOmaau (PUTYphl OTHOCHUTEIBHO OCH, JieXkKallehd B
ATOM K€ TJIOCKOCTH, PaBEH MPOM3BEICHUIO IUIOMIAAU (PUTYpPHI Ha PACCTOSIHUE €€
LHEHTpa TSHKECTH OO0 3ToM och. CTaTM4ecKuidi MOMEHT HUMEET Pa3MEpPHOCTH L
Cratu4ecKkuii MOMEHT MOJKET OBITh BEJIMYMHOM TOJIOKUTEIBLHON, OTPHUIIATEILHOMN
Y paBeH HYJ0 (OTHOCUTETHHO JII000H IIEHTPATILHON OCH).

OceBbIM MOMEHTOM HWHEPIIMA CEUECHUSI HA3bIBAETCA B34Tasi IO BCEMY
CEUCHHMIO CyMMa IMPOU3BEACHUN WM HWHTETPall JJIEMECHTAPHBIX IUIONIAJ0K Ha
KBaJpaTbl HMX pPACCTOSHUM [0 HEKOTOPOM OCH, JIeKalled B IUIOCKOCTH
paccMaTpuBaeMoOro CeYeHUs

I, = J}rzdﬁ

I, = J. x dA

OceBoii MOMEHT MHEPITUU BBIPAKACTCS B CIUHUIIAX - L* | OceBoil MOMEHT
WHEPIMHU- BEJIMUMHA BCET/Ia MOJIOKUTENbHAS U HE PaBHA HYJIIO.

Ocu, mnpoxonmgmuye dYepe3 IEHTP THKECTH (UTYPhI, Ha3bIBAIOTCSA
[EHTPAITBHBIMA. MOMEHT WHEPIIMH OTHOCHUTEIHLHO IIEHTPAIHLHOW OCH HAa3bIBACTCS
[IEHTPAIIBHBIM MOMEHTOM HHEPIIUH.
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MOMEHT WHEpIMH OTHOCUTEIHHO KaKOW-TMOO OCH paBEeH IEHTPAIbHOMY
MOMEHTY HWHEpPLUMU OTHOCUTEIIBHO OCH, MapauIeIbHOW JTAHHOM, IUIIOC
MIPOU3BEICHUE TUTOIAA (PUTYPHI HA KBAJAPAT PACCTOSHUSI MEKTY OCSIMH.

I,=1,+a’A

I, =1, +b*A

N3 psga mapauienbHBIX OCEH MOMEHT WHEPIHMH OyIeT HauMEHBIIAM
OTHOCUTEIBHO LIEHTPAIBHOU OCH.

MomeHThI HHEpIUU HEKOTOPBIX TIPOCTBIX ¢uryp:

L =1 =" g,05d*
JUIL Kpyra = ¥ &4

_, _md 2y 4 4
JUTIA KOJIbLIA L=1, =7 (1—-c) #0,05d°(1—c%) c=d,/d

& 0,11r* % 0,0068d* [ =—

I
JUId TIOJIyKpyra = ¥ g
=1 =2
JUIS KBagpara * ¥V 1z
_bh® _ _ hb°
JUIA IPSIMOYTOJIBHHKa * 12 ¥ 12
_m

JUId TpeyroJbHUKa * 38 ¥ 48
Pasmepsl u reoMerpuueckue XapakTEpUCTUKH TpOoUiIei CTaHIapTHOTO
npokata npusenensl B Tadbiunax 'OCTa (cm. [Ipunoxenue).

AJITOPUTM pelIeHus

1. OnpenensoT MOJOKEHUE IIEHTPA TKECTU CEUEHUs, a CIEeJ0BaTelIbHO, U
TJIaBHBIX IIEHTPAIBHBIX OCEH (Uepe3 CTaTUYeCKUA MOMEHT)

2. Beruncnsitor (wim O6epyT) W3 TaOJIMI] 3HAYEHUST MOMEHTOB HWHEPIIUHU
OTJICJIbHBIX YacTeW CEUEHUS OTHOCHUTEIIbHO COOCTBEHHBIX IICHTPAJIbHBIX OCEH,
napaieIbHBIX TJIABHBIM IIEHTPAIBHBIM OCSIM BCETO CEUCHUS

3. Beluucasior MOMEHTHI HWHEPIMU 4YacTell, COCTABJISIIONIMX CEUCHHUE,
OTHOCHUTEIBHO €ro TJaBHBIX IIEHTPAIbHBIX oOceil. [lpm 3TOM HMCHOIB3YIOT
3aBUCUMOCTH MEXTy MOMEHTaMH MHEPIIMA OTHOCHTEIILHO MapalIeIbHBIX OCer

4. OnpenensioT TJaBHBIE IIEHTPATbHBIE MOMEHTHI MHEPIIMA BCETO CEUCHUSI
MyTeM CYMMHPOBAHUS JJIS KO U3 TJIaBHBIX OCEH

IIpumep 1

OnpenenuTs TrJIaBHBIE IIEHTPAIbHBIE MOMEHTHI HWHEPILUHU, OCEBHIE MOMEHTHI
COMPOTHUBJICHUSI CEUYCHMsI, COCTABIICHHOTO M3 CTAaHAAPTHHIX MPOQuUiIeH mpokara.

CedeHne COCTOMT U3 JBYX HEPABHOIOJIOYHBIX YTOJKOB 75%x50x5 (MapKupoBKa B
MM) U mBesiepa Ne 16 (Ne mBesiepa roBOPUT O €r0 BBICOTE B CM).
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J;
T

K
oA b b
o 1 2
o — il A }%
L c; | IN! ¢
I " a7 N \
= =, ) 75x50x5 g X

sl A=Y >
SN0 I N e v A
I <
L N Cs N
J o
, s Nel6

1. OHpCIICJII/IM IMOJOKCHHC NCHTPA TAXKCCTU CCUCHUS.

CedeHrne CUMMETPUYHO OTHOCUTEIIBHO OCH y, TPOBOAUM €€ KaK OCh — INIABHYIO U
nenTpabay0. Koopmunata xc=0. Jlna HaX0XACHUS yc MPOBOJANM CIyYalHYIO

oCh X' (BEIOpaHHYIO Cay4aiHBIM

o0pazoMm).

O0o03HaUNM

LEHTPbI

TSOKECTH BCeX MPOoQuiIelt U BBIMUIIEM HEOOXOIUMBIE XapaKTEPUCTUKU MPoduiie
13 COpTaMEHTa IPOKATHOMU CTaju.

@urypst 1,2 — yronku 75x50x5

v
—
/
|
7.5
> % o X
T
AN
xo=1,17
5

A1:A2=6,11 CM2
|x1: |x2=34,8 CM4
|y1: |y2=12,5 CM4
®durypa 3 — mBesiep Nel6
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bt

J

X

16 E

zo$1.8
b

As=18,1 cM?,
|x3:747 CM4,
1,5=63,3 cm*.

ITokaxxeM Ha cxeMe U OIIPCACIINM KOOPAWHATLI Y IJIA HpO(i)HHeﬁ
V1= 2= 10=2,39 cwm,

V1= -Zo=-1,8 cm.

OnpenenuM KOOpJIMHATY Y ¢ 1O hopmyJie

S, M Ay,
.1. — X — I« 1
. C T‘ 44j T‘ 447;
riae Ai — IIoImaab Kaxa0ro mpodus,

Vi — KOOpAMHATA.
8 . 4 N 8 N [ N "} 8 N
Ay Ay, Ay, Ay 2+ Ay,

Vo = = =
"¢ A +A4,+4, A2+ 4,
(611-239)-2+181-(-18) 292-3258 338
611-2+181 1222+181 3032

[IpoBoaMM INIaBHYIO  LEHTpajdbHYylO OChbXBHU3 oOT ocux'Ha 0,11 cwMm,
HaHOCUM T.C — LIEHTP TSHKECTU BCETO CEYEHUS.

2. OrmpenenseMm riaBHbIE I[EHTPAJIbHBIE MOMEHTBI HWHEPHHH MO0  (opmysiaM
nepexona:

I, = S-(]xi +4‘L:("3-2 ): ]y = S_(]yx- +“be‘2 )

rae  lxi, lyi— MOMEHTBI HHEPIUU KaXI0h QUTypbL;

Ai — Iomaabs CeUeHUst Kaxaou QUrypsr;

ai— pacCTOSHUE OT IIEHTpa TSHKECTH KaXIOoW  (QUrypsl 40  riIaBHOMN
LEHTPAJIIbHOM OCH X;

bi— paccrosHHe OT IEHTpa TSOKECTH KaXJI0H (QUTYPHI 10  TJIABHOH

LEHTPAJIBHOMU OCH .
OnpenensieM aj (CMOTPUM CXEMY)
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ar=a;=y1+lyc=2,39 + 0,11 =2,5¢cm,

az=— (lys|-lyc]) = -1,69cm.

Ompenensem l,. Caeayer oOpatuth BHUMaHHE Ha TO, YTO (urypa 3 — MmBEICp —
IIOBEPHYT,  IO3TOMY, Ui  ompeneieHud l, ciemyer w3 copTraMeHTa

B3Th |, mBeIepa.
| x3:63,3 CM4

I = +A4a®) 241, +Aa>=(348+611-25%)-2+633+181(~- L69) =

=14597 +63,3+51,69=261cm™.

Onpenensem |,. Jlns msemnepa (nosepuyt) |;= 1,=747cm.
Omnpenenum pa3mepsl bj, moka3piBacM Ha cxeme.

b1= -xo=-1,17cm,

b2= X0= 1,17CM,

b3=0, T.K. IICHTp TSHKECTH IIBEIIICpPA JISKUT HA OCH ).

I,=\,+Ap7)-2+1,,+A4p; =(125+611-117*)-2+ 747+ 0= 788,73 e’
Loy =1 Ly =1,

3. OHpGI[CJII/IM OCCBBIC MOMCHTBI COIIPOTUBJICHUSA CCUCHUS 110 ¢)0pMynaM:

I
W, =—— W =
-1 FREX g ATP??(IX
M3 cxeMbl BUJHO ,4TO
X, = l16 =3cM;
7 M
Voar = Ve | P =011 +75=T7,61cm
Torpa
. 20l . 8873 o .
W, =~ =343\, I, = = 98,6cn°
7,61 8

Hcxoanple 1aHHBbIE JAJIM PAKTHYECKO# padoThl Nel2

OrnpenenuTh 0CEBbIE MOMEHTBI HHEPILIUH CEUYECHUS, COCTABJIEHHOT'O U3 COPTOBOTO
MpoKara.

Hcxoanble n1anHble B3ATh U3 TaOMuIpb! 1 U pucyHka 1.

Tabmuma 1 — Mcxomaple qanublie Uit 3agadau Ne 12

Nopapuanta

1

2

3

4

5

6

7

8

10

11

12

13

Ne cxeMbl

12

4

7

2

10

15

5

13

17

14

16
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Nepapuanra

14

15

16

17

18

19

20

21

22

23

24

25

26

Ne cxeMbl

11

18

11

18

10

Pucynok 1 — Cxemsr 1151 3agaun Nol?2
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Ilpumep pewenusa 3a0auu

OHpC)ICJH/ITBI IMOJIOKCHHUEC LICHTPA TAXKCCTH COCTABHOI'O CCUCHHA U OCCBLIC
MOMCHTBI HHCPIIUH.
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Pewenue:

1. Yka3piBaeM NOJ0XKEHHUE LIEHTPA TKECTH Kakaou purypsl: C;, C,, C,;

2. Beioupaem xoopauHaTHBIE OCH Xo, Yo

3. OmpenensieM KOOPIMHATHI CEYCHUN OTHOCUTENFHO BHIOPAHHBIX OCEH:

C:x =0 y1=h?'+%‘20[
d =45mMm  z, =144cm

y, =290 1 _a785cm

2 2

A =10.9cn”
C,:x,=0 y, =-y, =—4.785¢cm

A, = A =10.9cn’
C,ix,=0  y,=0 A, =14.T7cu’

T. K. OCb Y — OCb CUMMETPHH, TO x. =0.
A -y+4dy -y, + 45y,

Ye = A+ A, + A,
10.9-4.785 —10.9 - 4.785
Ye = =0
10.9-2+14.7

C (0;0)

4. ITpoBoaum uepe3 T. C neHTpanabHbie ocu X U Y
O0603HauYMM PACCTOSHUS a,,a, W ONPEIICITUM UX:
a,=a, =y, =4.785CM; a, =0, 6,=0,6,=0,6,=0

4. BeITIMChIBaEM U3 COPTAMEHTa OCEBbIE MOMEHTHI HHEPIIUY IIBEJUIEpa U
JIByTaBpa:

JL =174cu*; 3, =350cm* ;3] = 20.4cm*; 3 = 27.9cn’
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5. Onpenensiem J, u J y, COCTABHOI'O IIJIOCKOT'O CEYCHHUS:
Iy =3y +3, +3y
1= el A

Jy =20.4+10.9-4.785% = 270cm*
Jy =3, =270cm*

J)' =3, +aZ-A, =350cu*
Jy =270-2+350=890cwm*
J,=3,+J3)+J3)"

J) =3t +6l - A =1T4cn’

Jy” = J)') =174cm*

Jy"' = J)', +6 - A, =27.9cu’
J, =174-2+27.9=3759cm"

IpakTnuyeckoe 3ansaTue Nel3
Pac4yeTsl Ha IPOYHOCTH M KECTKOCTb NPH KPYYeHUH KPYIJIoro opyca

eab padoThI:

1. ®opmupoBaHre YMEHHI BBIIOIHITH PaCYEThl BAJIOB HA TPOYHOCTh MPHU
Kpy4eHUun

2. PazBuTne yMeHU aHAIM3UPOBATh, CPABHUBATH M JICJIaTh BHIBOJIBI.
IopsaAnoK BbINOJHEHUSI PA0OTHI:

1 Onpenenuts Bpallaroie MOMEHTBI Ha IITKMBAX

2. ITocTpouTh AMIOPHI KPYTAIINX MOMEHTOB

3. OnpeaenuTh quaMeTphl Bajia Ha KaKJIOM YYacTKe, UCTIONIb3Ysl YCIIOBUE
IPOYHOCTH HA KPYUYECHHUE.

Xox padoThI:

1. Ban Bpaiaercs ¢ OCTOSIHHOU yTJIOBOM CKOPOCTHIO, CIEI0BATENBHO, CHCTEMA
BpallalouMx MOMEHTOB ypaBHOBeIlIeHa. MOIIHOCTh, OJIBOJMMAs K Bally 0e3
NOTEepb Ha TPEHUE, paBHA CYMME MOIIIHOCTEN, CHUMAEMBbIX C BaJia:

P,=P,+P3t+P4 kBT.
2. OmpesiensieM Bpalarone MOMEHThI Ha IITIKUBAX

3. JIJ1st MOCTpOCHMUSI SMIOPHI KPYTSIIMX MOMEHTOB pa3buBaeM OpycC Ha TpU ydacTka,
IPaHUIIAMH KOTOPBIX SBJISIOTCS CEUCHHUS, B KOTOPHIX MPUIIOKEHBI BHEIITHUE
MOMEHTHI. B mpenenax kaxaoro yuacTka 3HAYCHUS KPYTAIIUX MOMEHTOB TaKOBBI:

MKp] = ... HM;
MKp2 = ......HM;
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MKp3: ces ...HM;
[To HaiiIeHHBIM 3HAYECHHUSIM CTPOMM JITIOPY KPYTSIIMX MOMEHTOB.

4. W3 ycnoBust IpOYHOCTH HA KPYUYEHHE!

IIpumep 1

Jlns 3amanHOoro crampHoro Opyca d=50mMm (matepman — cramp Ct3)
OCTPOUTH 3IIOPHI KPYTSIIUX MOMEHTOB, YIJIOB IIOBOPOTA NONEPEUYHBIX CEUECHUI.
[IpoBeputh NPOYHOCTH Opyca, €CIM JONMYCKAaeMOE KacaTelbHOE HANpsKEHUE

_d ¢
[]=30MIla. TTogoGpats ans Gpyca KOJIbLEBOE CeYeHHE IpH D " CpaBHUTH
CEUYCHUS 110 PacX0/y MaTepuaia.
M>=14xHwm / M=0,95kHMm M;=0,3xHwm

|
|
SRR

0,2 0,3 0.4 0,1

1.PaccTaBisiem ceueHusi HA XapaKTepHBIX ydacTkax. Haumnaem pacder ot
CcBOOOHOT0 KOHIA Opyca, paccMaTpuBas TPaBYH UYacTh H OTOpachiBas
OCTaBIITYIOCS JIEBYIO 9acThb C 3aJICTTKOM. Kaxmoe cedeHune
paccMaTpuBaeM OTAeJIbHO, OTIPEICTIsAs B HEM 3HAUCHHE KPYTSIIIIEro MOMEHTA.
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M5=1.4xHwm / M>=0.95xHwMm M;=0.3xHnm
4 )
(" A \? /2 A /!

| b

RN
1
I
I
I
I
|
S
I
I
I
"""-u._r'"_":
|
|
|
|
|
|
|
|
|
|
'h\-.___:--"""'_'
I
|
|
I
I
1
I
'“-aq___IFr-ﬂ"'_
|
|
1
|
|

M, =0,

M, =M, = 03xHw,

My =M, =M, =03-095=-0,65kHm,

My, =M, =M, +M,=03-095+14=075xHwm.

Crpoum amopy My
M=1.4xHm / M>=0,95xkHwm M;=0,3xHm
4
I (" A \3 /2 A /1
; ) )
N T AR R IS I SN SU N __
7
7 p
a Vv '3 / 72 A
0.2 0,3 0.4 0,1

0,75
g T |

il e

0,65

2.CtpouM 3M0Opy YIJIOB MOBOPOTA CEYEHUN. YTIJIbI MOBOPOTAa CEUYEHUU

=M. /GJ,

ompenensieM no hopmyie

Pacuer BCAEM II0 CCUYCHUAM OT HENMOABHUKHOI'0 KOHIA — CTCHBI A, B

KOTOpO# yros moBopota paBeH Hym0 ¢4=0. B ¢opmyre obs3aTenbHO ciieayer
YUYHTBHIBATH 3HAKH KPYTAIINX MOMEHTOB.

Moayas casura i Cr3 G = 0,8-10° MIla = 0,8-108 kIla.

OnpenenvM MoJISAPHbIA MOMEHT WHEPUMHU [JIs1 KPYTJIOTO CEUCHUS:
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—]d

I,= i} =01d*=01-5" =625em* = 62,5108 m*

Brrancisiem yribl IOBOPOTA CEYEHU — OT CTEHbI 4.

My, 02 075-02

HTTGT, T 08100625107

= 0,003 pan.

Ecnu tpebyercs nepeiiTu k rpaaycHoOi Mepe, TO:

180°

-

S

=0172°

@,° = 0,003

I[anee BBIYHCJIICM BCC MOCIICAYIOIINEC YIJIBI HOBOPOTA, YUYUTHIBAA PAHCC

HaWJIeHHEBIE:
M..-03 0.65-03
@ =, — K37 20,003 - '_’33' =~ =0.003-0,0039 =—0,0009pax
Gojp 08-10°-625-107
@, °=—-00515°
M..-04 o 0.3-0.4
@, =@+ —22—— =—0,0009 + - — 4 — =
G- 08-10°-62,5-107

fal
=-0,0009+0,0024= 00015 pazx
@, =0,0859°
Mg-010 0 rosao
wo=@ + G =0,0015+0=00015pan, umu ¢ ° = 00859

T

- ta
Crpoum 3mmopy ¢
Ms=1.4xHu 4 Ma=0.95xHx M;=0,3xHM
4 \3 2 1
/ (~ A . / A -
A7
2] ————g ---------- 5------ ---5--- -
5 oL
4 7 '3 p, 2 v T
0.2 0.3 0.4 0.1
0.75
- 0.3
@ HEERCINER My
@ w
0.65
0,005 | 0,0015
O T S (1 o pao
0,00(}1;7c
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M

e = <]

‘max
3.IlpoBepum npovyHOCTH Opyca 1o hopmyie P

MakcuManbHBI KPYTSAIIMA MOMeHT ¢ 31topbl My = 0,75 kHwM.
OnpenenuM MOJAPHbIA MOMEHT CONPOTHBJICHUS CEUCHUS:

Iﬂj:Q3d3:D£+53:25aw3:25-HT6M3

0.75-1077

25.107°

— —

¥ X

= 30MIa = [r]=30MIIa

Toraa -mpoYHOCTH 0OecmeyeHa.

o= i =08
4.ITonOupaem KoJIbIIEBOE CEUCHUE JIJIS BaJla C D
Hapy:xublii AHaMeTP KoJbIA ONpeeanuM 1o GopmyJie MPOEKTHOTO
pacueTa Jyisl KOJIbIEBOTO CEUCHUS:

0 0,75-107° o
M i max :# 5-1 = 596107 M= 5,96 oM = 59,6 MM

021-a'Jz] Vo.2(1-08")30

D=3

=60MM.

Tormad =0,8 - 60 = 48 mm.

[TpoBepuM MPOYHOCTD TOA00paHHOrO ceucHUs. [1oIIpHBIT MOMEHT
COIPOTHUBIICHHUS IJIs KOJIbIA:

5.107° MP

N

W,=02D(1-c* )=02-6’(1-0.8" }= 25 5cn’ =2

d=35cMm
7 q.52

_4_:“01 _ 3145 =19,6¢cM>
] 4 :

d=4.8cm, D=6 cM,

- D L314-6% \ 5
- A:-I—u—azh-—:—Lu—oﬁﬂzlmﬁcmg

B 3azaue miomaar Kpyrioro BaaaA= 19,6 cM?, ay KoJIbLEBOro
ceuenusi (mosioro) A = 10,7 ¢m?, 4TO MNO3BONAET TOBOPUTH 00 IKOHOMHH

95


https://prosopromat.ru/wp-content/uploads/2019/01/2019-01-21_15-57-11.png
https://prosopromat.ru/wp-content/uploads/2019/01/2019-01-21_15-50-37.png
https://prosopromat.ru/wp-content/uploads/2019/01/2019-01-21_15-52-10.png
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Marepuajia mo4yru B ABa pasza. T.o. Opyc (Baj) KOJbIEBOI0 CeYeHUs

IKOHOMHUYHEEC PABHOIIPOYHOI0O CIVIOLITHOT 0.

Hcxoanble JaHHBIE JJIs1 MPAKTUYECKOTo 3aganus Ne 13.
Jlns 3a1aHHOTO CTaIBHOTO Opyca (pucyHok 1) Tpedyercs:
a) MMOCTPOUTH AMIOPY KPYTSIMIUX MOMEHTOB, KacaTeIbHBIX HAMPSHKCHUI;

0) onpeneauTh yribl MOBOPOTAa OTHOCUTEIHHO HETIOJBUKHOTO CEUCHHUS U
MOCTPOUTH IMIOPY ¢ ;

B) ONPECIIUTh OTHOCUTEIBHBIC YTIIbI 3aKPYUYUBAHUS B KAXKIOM ceueHHH (6);

T') IPOBEPUTH YCIOBUE IPOYHOCTH U KECTKOCTH.

VIcXoHbIE JaHHBIE B3ATh U3 TAONHUIE! 6, IPUHATH []= 25 MI1a, [0]=0.4L a0

M

d=60mm; G =8.2-10" MITa.

Tadomuma 1 — Ucxonusle nanable 1ig 3aganust Ne 13

M, M, M, a b c
Cxema | Bapuant H-u M
1 1 200 150 100 0,15 0,20 0,30
1 2 190 156 110 0,16 0,21 0,31
2 3 180 170 120 0,17 0,22 0,32
2 4 170 180 130 0,18 0,23 0,33
3 5 200 150 600 0,20 0,30 0,20
3 6 210 160 610 0,21 0,31 0,21
4 / 220 170 620 0,22 0,32 0,22
4 8 230 180 630 0,23 0,33 0,23
S 9 400 100 200 0,30 0,25 0,30
S 10 410 110 210 0,31 0,26 0,31
6 11 420 120 220 0,32 0,27 0,32
6 12 430 140 230 0,33 0,28 0,33
/ 13 100 300 150 0,40 0,10 0,15
/ 14 110 310 160 0,41 0,11 0,16
8 15 120 320 170 0,42 0,12 0,17
8 16 130 330 180 0,43 0,14 0,18
9 17 200 100 700 0,15 0,20 0,10
10 18 210 110 710 0,16 0,21 0,11
9 19 220 120 720 0,17 0,22 0,12
10 20 230 130 730 0,18 0,23 0,13
1 21 250 110 700 0,16 0,20 0,10
12 22 150 300 170 0,45 0,14 0,18
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8 23 180 320 160 0,43 0,15 0,13
9 24 220 150 120 0,15 0,22 0,31
10 25 290 160 140 0,15 0,25 0,34
3 26 160 2170 180 0,19 0,32 0,35

Pucynok 1 — Cxemsl k 3amanuto Nel3

[lano:
M, =1.2kH - m

M, =1.7kH -
G =8.2-10*MIla
[z]=40MIIa

[6]=06ZL
M

Ilpumep pewenus 3a0anusn Ne 13

Kpyuenue
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Pewenue:
1. OnpenensieM MOMEHT B 3aJI€JIKE:
> M, =0
Mz +M,+M, =0
M,=-M,-M, =-1.7-12=-29xH - u

2. PazbuBaem Ban Ha yyacTku, HAUMHAs CO CBOOOHOTO KoHIa. Omnpenensem
KPYTSIIHE MOMEHTHI B CEUCHHSIX:

My =M, =12xH - m
My, =M, +M,=12+1.7=29kH - m

Crpoum smopy M ., IpUAEpKUBASICh MaciITada

3. Onpez[enﬂeM KaCaTCJIbHBIC HAIIPAXKCHUA B CCUCHUAX !
M
T = _K

WP

W, =0.2-d° =0.2-60° = 432001u1°
3 3

Mo _1210°90° o

W, 43200

3 3

oM _2910°40° oy

W, 43200
z,.. =67.1MIla >[r]- ycnoBre NpOYHOCTH HE BBINOIHAETCS

Crtpoum smi0py 7, NIPUAEPKUBASICh MacITada
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4, OrmpezienseM yribl IOBOPOTA CEUEHUI OTHOCUTENLHO T. A
o, =0

M., 0.45

(. G-J,

J,=01-d* =0.1-60" =1.296-10° yns*

2.9.10%.0.45
_ -0.012pa
Pe-r = 9510 .10° -1.296.10° .10 22 pat
~ . ~ . M, -0.55
DPon=PgpnTPcg =Ps-na G"JP
3
oo =0012+ 1.2-10°-0.55 _0018pax

8.2-10* -10°-1.296-10° -107*

CtpouM 3II0py ¢, IPUEPKUBASICH MaciITada

5. OrnpeienisieM OTHOCHTEBHBIN YToJIl 3aKPYYHBAHUS B KaXKIOM CCUCHUH:
M,, 180° 1.2-10° 180° 2pao
1= : = 4 N6 6 1n12 =0.65
G-J, =« 8.2-10"-10°-1.296-10° -10 T M
M,, 180° 2.9.10° 180° 2pao
0, = ) = 4 106 6 1012 =1.56
G-J, =« 8.2-10"-10°-1.296-10° -10 Vs M

6., > [0]- xéctrocTh Bana He obecneyeHa.

HUcrounnku ungopmanum:
1.0n0¢unckas B.I1.Texunueckas mexanuka. Kypc nekuuii ¢ npumepamu
MPAKTUYECKUX U TECTOBBIX 3aaaHuid. M.: @opym, 2017r.

2. Opnenu A.A. «Teopernueckas MEXaHHUKa

Bemomauts Tect. OTBETHI JAaTH B BUJIE TAOINUIIBI

3amanue 1 2 3 4 S

Bapuant
OTBETA
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IIpakTnueckoe 3ansaTue Nel4

Pac4yersl Ha npo4yHOCTH NpU u3rude. [locTpoeHne MIOP NMONMEPEYHBIX CHII U
H3rudauuX MOMEHTOB (0e3 paBHOMEpPHO-pacnpeae/JIeHHON HATPY3KH)

Heap 3anstusi: HayuuTbcs MOCTPOCHHIO SMIOP HM3rHOAIONIMX MOMEHTOB U
MOMNEPEYHBIX CUJI U MPOU3BOUTH PACU€Thl HA MPOYHOCTh MPU U3THOE.

IMops10K BLINOJTHEHUS] 3aJaHUS:
1. 1300pa3uTh pacyeTHYIO CXEMY.
2.3aMeHUTH JeHCTBUE ONOp Ha OaNIKy CHUJIaMU peaKIuil.

3. CocTaBUTH YPaBHCHUC PABHOBCCHUA JIA IJIOCKOU CHUCTEMBI mapaJuICJIbHBIX CHII:
Ma = 0; YMj = 0.

4. HaiiTu U3 ypaBHEHUN PAaBHOBECHS HEU3BECTHBIC CUJIBI PEaKIUi (C MpOBEPKOH
Z I:iy = O)

5. OnpenenuTh MOMEPEUYHYIO CHUIIY B KaXJIOM M3 XapaKTEPHBIX CEUCHMM, Kak
CYMMY BHEILIHHUX CUJI, IPUJIOKEHHBIX 110 OJIHY CTOPOHY OT CEYCHHUS.

6. [TocTpouTh AMIOPY MOMEPEYHBIX CHIL

1. OHpCIIeJII/ITB BCIINYUHY I/I3FI/I6aI-OIHeFO MOMCHTA I KaXXKAO0I'O XapaKTCPHOI'O
CCUCHHA, KaK CYMMY MOMCHTOB BHCIIHUX CHJI, IIPUJIOKCHHBIX I1I0 OJHY CTOPOHY OT
CCUCHHA, OTHOCHUTCIBbHO LICHTPA TAXKCCTHU 3TOI'O CCUCHUA.

8. I[TocTpouTs dMIOpPY M3THOAOIIMX MOMEHTOB.

9. BeibpaTh Hanbosiee Harpy>KeHHOE cedeHue, rae My=max (1o MOZIYJIIO)

Mu max
10. 3anucarh ypaBHEHHE yCIOBUS IPOYHOCTH TIPH M3rUOE: o = s [o]

X

12. OnpenenuTs pazMepbl HAUOOJIEE HArPY>KEHHOTO TOTIEPEYHOTO CEYCHHSI OCH.

2 3

11. Haiitu TpeOyeMyto BEJIMYMHY OCEBOTO COMPOTUBIICHUS ceueHus: W, >

3
~0]1d°, W)‘;“, W, uscopmamenma na memannonpokam

BriBoa: CaenaTh BEIBOJ O pallMOHAIBHOCTH BRIOPAHHOTO CECUCHUS

3aganue

Jlns 3amaHHOM pACUYETHOM CXEMBI OCH ONPEACIUTh PEAKUUHU OIOP, IMOCTPOUTH
AMIIOPHI TIOTIEPEYHBIX CHJI M U3THOAIONIUX MOMEHTOB, MOJ00paTh TUAMETP OCH U3
yCJIOBHSI TIPOYHOCTH Tipu m3rube. Homep BapmaHTa NMPUHATH COTJIACHO HOMEPY
CTyJI€HTa B CIIUCKE MO XypHaiy. /{75 pacueToB NpUHATH: MaTepuall OCH — CTallb
40, normyckaemoe HampsikeHue Ha u3ruod [c, | = 100MlIla .

101



Fi=10KH, F>=15KH, M=5KH'm
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Fi=12KH, F=10KH, M=15KH-m
Li=1m, Lo=2Mm, L3=1m,

11,12

BAPHUAHT

13,14
BAPHUAHT

15,16
BAPUAHT

17,18
Bapuant

19,20

BAPHAHT
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21BapuaHT 22BapuaHT

23, 24 BapuaHT

25,26 BapuaHT

F1=15KH, F.=20KH, M=10KH-m, a=2m

IIpuMmep pacuyera
Jlist oqHOMIpONIETHOM Oanku, n300paxeHHou Ha puc. 1, a, moctpoum
smropsl Qy u M.

Puc. 1
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Pacuer mapHupHO onepThix 00K HAJ0 HAYUHATH C ONPEETICHHS OMTOPHBIX
peaKuuii:

Boruncnum 3nauenns Qy u M; B XapaKkTepHBIX CEUCHHSIX OAJIKU:

Omopsl Q u M, mpuBeneHs! Ha puc. 1, 0, 6.

Onpenensiem W, U3 yCJIOBUS IPOYHOCTH:

W > Mugmy.
o]
Mg = 34KH - m
3
X = 34 105 =0.34-10"°»* =340cr°
100-10
o
We > ;
Y32
d :3\/ 32-Wy :3\/ 32-340 —=1513cm =151,3mm
T JT

[Mpunumaem d=155mm

HUcrounuku nHpopmanum:

https://yandex.ru/video/preview/?filmld=18072312436517813757&from=tabbar&
parent-reqid=1607142963041229-1588763675047396302626433-production-app-
host-sas-web-yp-64&text=mnocTpoeHue+3mop+oHIaiH+c+pelieHneM
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IIpakTnueckoe 3ansaTue Nel4

Pacuyernl Ha po4YHOCTHL Npu u3rude. [locTrpoenue MOP NonepeYHbIX CUII U
U3rudauux MOMEHTOB (C pABHOMEPHO-pacnpeieIeHHON HATPY3KO#)

Heap 3anstusi: HayuuTbcs MOCTPOCHHIO SMIOP HM3rHOAIONIMX MOMEHTOB U
NOMNEPEYHBIX CUJI U MPOU3BOJUTH PACUETHI HA MPOYHOCTD MPU U3THOE.

IMops10K BLINOJTHEHUS 3aJaHUS
1. 1300pa3uTh pacyeTHYIO CXEMY.
2.3aMeHUTH JeHCTBUE ONOp Ha OaNIKy CHUJIaMU peaKIuil.

3. CocTaBUTH YPaBHCHUC PABHOBCCHUA JIA IJIOCKOU CHUCTEMBI mapaJuICJIbHBIX CHII:
Ma = 0; YMj = 0.

4. HaiiTu U3 ypaBHEHUN PAaBHOBECHS HEU3BECTHBIC CUJIBI PEaKIUi (C MpOBEPKOH
Z I:iy = O)

5. OnpenenuTh MOMEPEUYHYIO CHUIIY B KaXJIOM M3 XapaKTEPHBIX CEUCHMM, Kak
CYMMY BHEILIHHUX CUJI, IPUJIOKEHHBIX 110 OJIHY CTOPOHY OT CEYCHHUS.

6. [TocTpouTh AMIOPY MOMEPEYHBIX CHIL

1. OHpCIIeJII/ITB BCIINYUHY I/I3FI/I6aIOH_[€FO MOMCHTA I KaXXIO0I'0 XapaKTCPHOI'O
CCUCHHA, KaK CYMMY MOMCHTOB BHCIIHUX CHJI, IIPUJIOKCHHBIX I1I0 OJJHY CTOPOHY OT
CCUCHHA, OTHOCHUTCIBbHO LICHTPA TAXKCCTHU 3TOI'O CCUCHUA.

8. I[TocTpouTs dMIOpPY M3THOAOIIMX MOMEHTOB.

9. BeibpaTh Hanbosiee Harpy>keHHOe cedeHue, rae My=max (1o MOZIyYJIO)

Mu max
10. 3anucarh ypaBHEHHE yCIOBUS IPOYHOCTH TIPH M3rUOE: o = s [o]

X

u(max)
o]
12. OnpenenuTs pazMepbl HAUOOJIEE HArPY>KEHHOTO TOTIEPEYHOTO CEYCHHSI OCH.

2 3

11. Haiitu TpeOyeMyto BEJIMYMHY OCEBOTO COMPOTUBIICHUS ceueHus: W, >

3
~0]1d°, W)‘;“, W, uscopmamenma na memannonpokam

BriBoa: CaenaTh BEIBOJ O pallMOHAIBHOCTH BRIOPAHHOTO CECUCHUS

3ananue
Jlst 3aaHHOTO CTANbHOTO Opyca (pucyHok 1) Tpedyercs:
a) OTMPECIUTD MOTIEPEUHBIE CHIIBI M H3TUOAIOIIIE MOMEHTHI;

0) moctpouTs AMOopel Q u M, ;
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B) U3 YCJIOBHSI MPOYHOCTHU MOA00PATH /1B BU/IA CEYECHUM: TPSIMOYTOJILHOE

h 3
CCIIN — = E » 1 COCTOAIMICC U3 IBYX HIBCIICPOB

8

I) CAENaTh BBIBOJ O PALMOHANLHOCTH BEIOPAHHEBIX ceueHuit. [Ipunars [o]=150

MIlIa.

Hcxonubie nanHbIe MPUHATH U3 TAOIUIIBI 1.

Taomuma 1 — Ucxoqusle JaHHBIE

M F q a b C
Cxema | Bapumant | xH-m kH xH M
M

1 1 15 100 40 0,5 1,5 1,5
2 2 16 110 41 0,6 1,6 1,7
3 3 17 105 42 0,7 1,7 1,8
4 4 18 95 43 0,8 1,8 1,9
) 5 19 100 44 0,9 1,9 2
6 6 20 95 45 1 2 2,1
7 7 21 90 46 1 2,1 2,2
8 8 22 85 47 0,9 2,2 2,3
9 9 23 90 48 0,8 2,3 2,4
10 10 24 95 49 0,7 2,4 2,5
11 11 25 10 50 0,6 2,5 2,6
12 12 26 105 50 0,5 2,6 2,7
13 13 26 100 49 0,5 2,5 2,6
14 14 25 95 48 0,6 2,5 2,5
15 15 24 90 47 0,5 2,4 2,3
16 16 23 85 46 0,6 2,3 2,2
17 17 22 80 45 0,7 2,2 2,1
18 18 21 75 44 0,8 2,1 2
19 19 20 70 43 0,9 2 1,9
20 20 19 65 42 1 1 1,8
21 21 25 13 52 0,65 2,8 2,5
22 22 35 13 54 0,55 2,5 2,5
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23 23 15 100 42 0,55 2,7 2,2
24 24 25 14 47 0,65 2,3 2,3
25 25 17 24 43 0,55 2,7 2,1
26 26 25 41 41 0,95 2,3 1,8

Pucynok 1 — Cxemsl k mpakTrueckoMy 3ananuto Nel4
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Bapuanr 9,10

Bapwuant 11,12

Bapuanr 13,14

Bapuant 15,16

M:=15KH-'m, M>=10KH'm, F1=12KH, F>=24KH, q:=5KH/m, q.=10KH/m, a=2m
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Bapuant

17,18

Bapuant

19,20

Bapuant

21,22

Bapuant
23,24

Bapuant
25,26

Bapuant
217,28
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IIpumep pacuera

ao:
q= 25ﬁ
M

Q=q-6=25-6=150kH

M =15kH - m

F =20xkH

Pewenue:

1. OrnpenensieM ONOPHBIC peaKIuy OATKU:
>F,=0
>M,=0
>M; =0

R, =0
Q- 2-M-R,-5+F-65=0
R, -5-M-Q-3+F-15=0

ZQ-Z—M +F-5.5:150-2—15+20-6.5:83KH

R
® 5 5
R, - M +Q-35’—F 15 :15+150-:—20-1.5 g7 kM
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ITposepka: > F, =0
R, —Q+R, —F =87-150+83-20=0
2. Omnpenensiem nonepevyHbie CHIIbI Q B CEUCHUSIX:
Q=0

@ =—q-1=-25-1=—25kH

7 =QF +R,y =—25+87 =62KH

¢ —Q —-5=62—25-5=—63kH
o = QY +R, =—63+83=20kH

o =Qg =20kH
a7 Q% —F =20-20=0

Crpoum smropy Q, npuaepKuBasch MaciiTada

cnp
3.Z :L:Q:ZASM
q 25
4. OnpeaensieM U3ruOAONTE MOMEHTBI B CCUCHUSX
M. =0
M, =0
17 17

MS =—q-—=-25-—=-12.5«H -
4 q 5 5 M

M =M —M =-125-15=—27.5«H - u

3.482 3.482

M, =R,, -248-M —q- =87-2.48-15-25. — 49.38kH - m

My =R,, -5-M-Q-3=87-5-15-150-3 = —30xH - m

Ctpoum smropy M, , IpUAEpKUBASICh MaciTada

6. JlaHbl 1Ba ceueHUS:

h_ % [c]=160MIla
68
OnpenensieM W, U3 yCIOBUS IPOUYHOCTH:
W > Ivlu(max)
< >
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M ymg = 49.38KH - 1

3
W, = % — 0309104 = 309cx’
2
wis&h. 3
6 2
Wi 6 9-¢° 3-6°
YT 6.4 8
6:38\;VX 21/8'309:9.4
3.94

h=——=14.1cM
2

Ay=6-h=94.141= 132.54¢cm?

wl = V% = ? =154.5¢m°

[Tpunumaem mBesep Ne 20a:

W, =167cv’; A =25.2cn’

A =25.2-2=50.4cn’

A, 504

Ay _13254 _,

BrIBOj: ceuenne, BHITOJIHEHHOE U3 JIBYX mIBeiiepoB Ne 20a, paniroHaabHee Oaiku
MPSIMOYTOJILHOTO ceueHus B 2.63 paza.

Hcrounuku nupopmanum:

1.0n0dunckas B.I1.Texunueckas mexanuka. Kypc nexiuii ¢ npumepamu
MPAKTUYECKUX U T€CTOBBIX 3a/iannil. M.: ®opym, 201 7.

https://www.youtube.com/watch?v=XodOXe8C4fs
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IIpakTnueckoe 3ansaTue NelS

Pacyer Opyca KpyrJjioro nonepe4yHoro ce4eHusi NpM coOYeTaHuu
OCHOBHBIX Je(opMani

Heab padorsl: YMeTh paccuMtarh Opyc KpYIJIOro MONEPEYHOTO CEYEHHs Ha
IPOYHOCTH MPU COUYETAaHUH OCHOBHBIX JIe(hOpMalnii.

IHopsinok pacuera:

1. Onpeaenutb CyMMapHbIid U3rHOAIOIIUA MOMEHT B CEYEHUHU.
2. OnpenennuTs S5KBUBAJICHTHBIA MOMEHT B CEYEHUMU.

3. Onpeaenuth NOTPEOHBIE MOMEHT COMTPOTUBIICHUS C CEUCHUS.

4. [IpoBepsieM yCIIOBHE TPOYHOCTH U JIEJIAEM BBIBO]I

OcCHOBHBIE N10JIOKEHUSI H pacyeTHbIe (P OPMYJIbI

['eomeTpuueckne XapaKTEPUCTUKH KPYyTra U KOJIbLIA

YcnoBue NpoOYHOCTH TTPU COBMECTHOM JICUCTBUH U3TH0A U KPYyUCHHUS:

OKBHBaJICHTHBIE MOMCHTBHI:
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— IIPHU paCUYCTE 10 THIIOTC3€ MAKCUMAJIbHBIX KaCATCIIbHBIX HaHpH)KeHI/II\/'Il

— MIPH pacyeTe Mo SHEPreTHUECKON TUIoTe3e GOpMOU3MEHEHHUS:

Ipumep 1
B omnacHom nonepeyHoOM ceueHUr KpyTiIoro Opyca BO3HUKAIOT BHYTPEHHHE
cwiioBble (pakTopsl (puc. 1) My My M, .

Mx, My — I/I3FI/I6aIOHII/I€ MOMCHTHEI B IINIOCKOCTAX yOZ, y{0)'¢ COOTBCTCTBCHHO,

M; — KpyTsmuii MOMeHT. [IpOBEPUTH IPOYHOCTH O TUIIOTE3E HAUOOIBIITHX
KacaTesbHbIX HAIIPSHKEHUH, €ClM [0 ] =120M1Ta

HUcxoonwvle oannvie:
M;=0,9KHM, M,=0,8KH™M, M,=2,2 KH™m, d=60mMm

Pewenue:

CtpouM 3MI0pbl HOPMAJIBHBIX HANPSKEHUH OT JEMCTBUS U3TrHOaIOIINX MOMEHTOB
otHocHuTeNbHO oceil OX u OV u 3mopy KacaTeabHbIX HAPSKEHUN OT KpyUEeHUs

(puc. 2).

DM | |
A i Tuye + T

Puc.2

MakcumanbHOE KacaTelbHOE HANPSIKEHUE BOSHUKAET HAa TIOBEPXHOCTH.
MakcuMalibHble HOpMaJbHbIE HAMPSKEHUS] OT MOMEHTAa My BOBHUKAIOT B TOUKE A,
MAaKCHMaJIbHbIE HOPMaJIbHbIC HANIPSKEHUSI OT MOMeHTa My B Touke B.
HopwmaiibHbie HanpsKEHUs CKIIaIBIBAIOTCS, TOTOMY UTO M3THOAIOIINE MOMEHTHI BO
B3aUMHO MEPIEHANKYJIPHBIX INIOCKOCTAX FTEOMETPUUECKU CYMMHUPYIOTCS.

CyMMapHBIif H3ruOarOIMUiA MOMEHT:
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My = M2+ ME

M, =002+ 0,8 = 1,2kH - m.

PaccunTthiBaeM SKBUBAJICHTHBIM MOMEHT I10 TCOPUHN MAaKCHUMAJIbHBIX KaCaTCIbHBIX

HANPSKCHUMN

Myem = VM2 + M2 = V1,22 42922 =25kH M.

YcnoBue Npo4HOCTH:

M&KB

Caks —
| § Z——

MomeHT COIIPOTHUBJICHUS CCUHCHUAA!

Wocenoe = 0,1 - 603 = 21 600 mm3.

[IpoBepsieM NpOYHOCTE:

2,5

10% . 108

Takp =

21600

[IpouHocTs obecrieyeHa.

3aganue

< [0} Wocenoo = Wr = W,

=115,7 MIla < 120 MITa.

B omacHom nonepeyHoM ceyeHUH KpYrioro Opyca BOSHMKAIOT BHYTPEHHUE
cuiioBele pakTopsl My My, M, .

[IpoBepuTh MPOYHOCTH MO TUMOTE3€ HAUOOJBIIUX  KacaTelIbHBIX
HANPSKEHNUIA, eCIi 1aHO [o]
HcxonHbie TaHHBIE U1l TPAKTUYECKOTO 3aHsaThd Nel5
Nesapuanta | My, KH'Mm |M,, KHmM |M,, KHwm |d, MM [c] MiTa
1 1,1 2.1 3,1 45 110
2 1,2 2.2 3,2 50 120
3 1,3 2.3 3,3 95 130
4 1,4 2.4 3,4 60 140
3) 1,5 2.5 3,5 65 150
6 1,6 2.6 3,6 70 160
7 1,7 2.7 3,7 45 110
8 1,8 2.8 3,8 50 120
9 1,9 2.9 3,9 55 130
10 2,0 3,0 4,0 60 140
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11 2,1 3,1 4,1 65 150
12 2,2 3,2 4,2 70 160
13 2,3 3,3 4,3 45 110
14 2,4 3,4 4,4 50 120
15 2,5 3,5 4,5 55 130
16 2,6 3,6 4,6 60 140
17 2,7 3,7 4,7 65 150
18 2,8 3,8 4,8 70 160
19 2,9 3,9 4,9 45 110
20 3,0 2,0 3,5 50 120
21 3,1 2,1 3,6 55 130
22 3,2 2,2 3,7 60 140
23 3,3 2,3 3,8 65 150
24 3,4 2,4 3,9 70 160
25 3,5 2,5 2,0 45 110
26 3,6 2,6 2,1 50 120

HUcrounnku ungopmanum:
1.0no¢unckas B.I1.Texunueckas mexanuka. Kypc nekuuii ¢ npumepamu
MPAKTUYECKUX U TECTOBBIX 3ajaHuil. M.: ®opym, 2017r.

2. Opnenu A.A. «Teopernueckas MEXaHHUKa

IpakTnueckoe 3ansaTue Nel6
Pacuer Ha yCTOMYHUBOCTD CKATOIO CTEPKHA

Heab padorel: HayunThbcs pacCUMTBIBATh CKAThIE CTEPKHU HA TPOYHOCTD

IHopsiioK BBINOJIHEHHUS pacyeTa HA YCTOHYHMBOCTh

1. IlomydyeHue CBeIEHHMII O MaTepualie CTEPKHA [JI ONPEACIICHUS
npenesbHON TMOKOCTH CTEPKHS paCYETHBIM IyTEM WJIH 1O TaOJIUlLIe:

2. llomyyeHue CBeNEHUH O TEOMETPUUYECKHX pa3Mepax MOMepeyHoOro
CEUeHHMs], UIMHE U CMOCcOo0axX 3aKperuieHHs KOHIIOB JUIsl ONpEAeNICHUs KaTeropuu
CTEP>KHS B 3aBUCUMOCTH OT THOKOCTH:
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rae A — IUIoIaab CEUCHUS,

Jmin— MUHUMAaJIBHBIM MOMEHT UHEPIUH (13 OCEBBIX);

1 — KO3 UIIUEHT MPUBEJCHHON JTHHBI.

3. Beibop pacyeTHBIX (GopMys AJIS OMPEeTICHHUS KPUTHUYCCKOW CHIIBI H
KPUTHYECKOTO HAIPSIKECHHUS.

4. IlpoBepka u obecreyeHne yCTONIMBOCTH.

[Ipu pacuere o Gopmyiie Ditsiepa ycioBue yCTOMUYUBOCTH:

rae F — neficTByromas coxMMaromas Cuia,
[Sy] — nmomyckaembrit KOdpdHUITMEHT 3amaca yCTOHUYUBOCTH.

ITpu pacuere no popmyie ScuHckoro

rae  a, b— pacuernbie K03dduMeHTDI, 3aBUCSIINE OT MaTepraia (BEIUYUHBI
K03 PHUIIMEHTOB IPUBOAITCS B Tabuie 1)

B ciyuae HEBBINOTHEHUS! YCIOBHM yCTOMYMBOCTH HEOOXOIUMO yBEIUYUTH
IJIOIIA/Ib MIOTIEPEYHOTO CEUCHHS.

Nuorga HeoOXoAuMO OINpeaeauTh 3amac YCTOMYMBOCTH MPU 3aJaHHOM
Harpy>KeHUHU:

IIpu npoBepKe yCTONYMBOCTH CPABHUBAIOT PACYETHBIN 3aI1aC BEIHOCIUBOCTH
C 0y CKa€MbIM:

IIpumepsl pemenus 3axa4
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IIpumep 1. Paccuurtarh ruOkocTh cTepskHs. Kpyriblit ctepkeHs auamerpom 20
MM 3aKpEIUIEH TaK, KaK MoKa3aHo Ha puc. 1.

Pucynok 1

Pemnenmne:

1. 'ubkocTh cTEpKHS onpeaensercs no Gopmye

2. OnpenensieM MAHAMAJIbHBIN paInyC NHEPLUHH IS KpyTa.

[ToncTaBuB BhIpaKeHUs 51 Jmin U A (ceUeHue Kpyr)

MOy YUM

KoaddurmenT npruBenenus IIUHBI 151 JaHHOW cXeMbl KperieHus p= 0,5.

['uOkocTh cTepkHs OyIEeT paBHA

IMpumep 2. Kak W3MEHUTCA KPUTUUECKAS CUJIA JJIs1 CTEPKHS, €CJIM U3MEHUTh
croco0 3akperieHus: KoHoB? CpaBHUTH MPEJCTaBICHHBIE CXEMBI (pUC. 2)

Penienne:

PucyHnok 2

119



Kputnueckas cuna yBenuuurcs B 4 pasa.

IIpumep 3. Kak u3meHUTCS KpUTHUECKas CUila IIpU pacyeTe Ha yCTOMYUBOCTD,
€CJIM CTE€PKEHb JABYTaBPOBOTO ceueHus (puc. 3a, neytaBp Ne 12) 3ameHUTH
CTEpPXKHEM MPSAMOYTOJILHOTO CeUCHHMSI TOH ke Tutomianu (puc. 36)? OcraiabHbIe
napameTpbl KOHCTPYKIIMHU HE MEHSI0TCA. PacueT BBIMOMHUTE 10 popMmyiie Ditnepa.

Pemenue

OnpenenuM MUpPUHY CEYEHUS MTPSAMOYTOJIbHUKA, BBICOTA CEYEHUS paBHA BBICOTE
ceyeHus aByraspa. [ eomerpuueckue napamerpsl asyraspa Ne 12 mo I'OCT 8239-
89 cienyronue:

PucyHnok 3

wiomaab ceuenus A, = 14,7cm?;

MHUHUMAaJIbHBIM U3 OCEBBIX MOMECHTOB HHEPpOHHA .

1o ycnoBuro momans npsiMOyroJIbHOrO CE4eHUS paBHa IUIOLIAHA CEYEHUS
nByTaBpa. OnpenernseM MUPHUHY MOJOCHI ITPU BbICOTE 12 cM.

2. OnpenenuM MUHUMAIIBHBINA U3 OCEBBIX
MOMEHTOB HHEPIIHH.

3. Kputnueckas cuna onpenensiercs mo Gpopmyie
Diinepa:

4. ITpu npo4Ynx paBHBIX YCIOBUAX OTHOIIEHNE KPUTHUYECKUX CUJI PABHO
OTHOLLIEHUIO MUHUMAIbHBIX MOMEHTOB UHEPLIUHU:
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5. Takum 00pa3oM, yCTOMUMBOCTH CTEPKHS ¢ ceueHreM aAByTaBp Ne 12 B 15 pa3
BBIIIE, YEM YCTOMUUBOCTH CTEP>KHSI BHIOPAHHOTO MPSMOYTOJIBHOTO CEYEHUS.

Ilpumep 4.IIpoBeputh yCTOWYMBOCTH cTepkHA. CrepkeHb MIMHOM 1 M
3allleMJIeH OJIHMM KOHIIOM, ceuenre — mBesiep Ne 16, matepuan — C13, 3amnac
YCTOMUYMBOCTU TpeXKpaTHbIi. CTep:KeHb HarpykeH cxkumaromei cuimoit 82 xH

(puc. 4).
Pemienue:

1. OnpenensieM OCHOBHBIE TEOMETPUUECKHE MApaMeTPbl CEUCHUS
crepxkus o 'OCT 8240-89. IlIsemep Ne 16: momanas ceyeHus
18,1cM?; MUHMMAJIBHBIH OCEBOM MOMEHT ceueHus 63,3 cMm?; MUHU-
MaJIbHBIN pauyCc MHEPLIMU CEUCHUS Iy = 1,87¢cMm.

2. OmnpenienisieM KaTeropuio CTEPKHS B 3aBUCUMOCTH OT THOKOCTH.
[Tpenenbhas rubkocts 1t Matepuana Ct3 Appe; = 100.

Pacuernas ruOkocth crepskHs npu puae | = 1 = 1000MM

Pucynok 4

PaccunThiBaeMblil CTEp)KEHb — CTEP>KEHb OOJBIIONW TMOKOCTH, pacyeT BeleM IO
dbopmyie Ditnepa.

3. Jonmyckaemast Harpy3ka Ha CTEPKEHb

4. YcnoBue yCTOMYMBOCTH

82kH < 105,5kH. YcTolunBOCTh CTEpkKHS 0OecreyeHa.

IIpumep 5. Ha puc. 5 noka3ana pacueTHasi cxema TpyO4yaToil CTONKHA CaMOJIETHOU
KOHCTpYKUMU. [[pOBEpUTH CTOMKY Ha YCTOMYUBOCTD IPH
[ny] = 2,5, ecnu oHa M3rOTOBIICHA M3 XPOMOHHKEIICBOM
cranmy, 1t Kotopoit E = 2,1*¥10° u 6, = 450 H/MM2,

Pucynoxk 5
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Pemenue:

Jlns pacu€ra Ha YCTOMYMBOCTH JOJKHA OBITh M3BECTHA KPUTHUYECKAs CHIIA IS
3alaHHON CTOWKH. HeoOXomMMo yCTaHOBHTH, IO Kakoi (opmyne ciemyer
BBIYHCIIATh KPUTHYECKYIO CHIIy, T. €. HaJO0 CONOCTABUTh T'MOKOCTb CTOMKH C
IpenebHON THOKOCTBIO 1JIs €€ MaTepHaIa.

BeluncnsieM BenM4MHY MpeeNbHON TMOKOCTH, TaK KaK TaOJMYHBIX JAHHBIX O
Asnpen 7151 MATEpHAIa CTOUKHA HE UMEETCS:

Jlist onipeiesieHnsi TMHOKOCTH PacCUYNTHIBAEMOM CTOWKH BBIUMCIISIEM
F€OMETPUYECKUE XaPAKTEPUCTUKHU €€ MONEPEYHOTO CEUEHUS:

OmnpenensieM rTHOKOCTh CTOMKHU:

U yoexxaeMcs, 9To A < Appey, T. €. KPUTUUECKYIO CHITY MOXHO ONPEAENIUTh 1O
dbopmyne Ditnepa:

Boruncisiem pacueTHsbIN (IeHCTBUTETBHBIN) KOA(DPHUITUEHT 3amaca yCTOWYUBOCTH:

Takum obpazom, Ny > [ny] Ha 5,2%.

ITpumep 6.

OnpenenuTy KPUTUYECKYK) HArpy3Ky I CXaTOro CTalbHOTO CTEP>KHS,
MMEIOILIETO TPSIMOYTOJiIbHOE TonepeyHoe cedyeHue 4 * 6 cm. KoHIbI cTepkHA
HIApHUPHO 3aKkperuieHsbl. JJimmuaa crepxns | = 0,8 M.

Pewenue.

BrrancnseM MUHUMAITLHBIN paanyC HHCPIHUHU MMOIMCPEUHOT'O CCUCHUA CTCPIKHSA:
I . 43

Yy I B
A 12 6.4 .3
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CornacHO PHCYHKY MpHHHMaeM #= !

T T j E Tt ]
|

w=2 #=1 u=0,7 @=0,5 \l,.u=0,725 { p=1,12

N EEE FErls L LTS IR EE NN
Nowgx Ny

a) 0) B) r)
Pucynok 6 — Cxembl 3aKpeIyieHHs] KOHLIOB Oaku

HaXOI[I/IM 3HAYEHHE THOKOCTH CKaTOIro CTCPIKHA:

g=£=%£=69,5.

¥ imin

- - T
Taxk kak *=%°7< %> =10 10 1714 BEIMMCTEHNS KPUTHYECKOTO HATIPSKEHUS
rcrosb3yeM dopmyiy Slcuackoro % =40 A+ek, NpEBAPUTEIILHO BBIITUCAB U3

Tabnuibl (cripaBouyHble nanHbie) Kodpduuuentsl a = 310 MIla, 6 = 1,14 Mlla, ¢
=0:
o, =310-1,14-69,5= 230,77 MIla

u Torja F,, = SeA= 23077004 0,06 = () 55 MH = 550 kH.
Ipumep 7.

OnpenenuTy KPUTUYECKYHO CHIYy JUIA JEPEBAHHOW CTOMKH MPSAMOYTOJIBHOTO
nonepeyHoro ceuenust 10=*20 cM u mgimHoM 8 M, eciaum 00a KOHIA CTOWKH
HIAPHUPHO 3aKpeIuieHbl. Martepuan CTOMKM — COCHAa € MOAYJIEM IPOAOJBHOU

yrpyrocta E = 0110° MITa.

Pemnenue:

CornacHo pUCYHKY, IPUBEICHHOMY B IPEBIAYIIEM IIPUMEPE IPUHUMaeM ~ = L

=18 _ _misa, =61

[0201°
OmnpenensieM THOKOCTh CTOMKH 12:0,1-02

CrnenmoBaTesibHO, JUISl OMNPENCJICHUS] KPUTUYECKOM Cuiibl OyaeM MpPUMEHSTh
7 _ mElyy _ 7 Bl
T o

bopmymy Ditnepa

_314%.01.10° 0,2.0,°
(1-8? 12

OtBet: "r=25,68 kH.

= 0,02568:H = 25,68xH.

cr
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http://www.soprotmat.ru/ustoidata.htm

Tabnuua 1 - PacuerHbie k03 (ULIMEHTHI, 3aBUCAILINE OT MaTeprasa CTEPKHS

No E, a b c M | Ampen

o/t Marepunan I'Tla MITa 0 | Gw)
1 | CocHa 10 40 0,203 - 60 -
2 | Crams C13 200 | 310 | 1,14 - 100 61
3 | C15, crams 30 200 | 464 | 3.26 - 90 60
4 | 15XCH/ (HJI2) 200 | 589 | 3.82 - 100 60
5 | ABmaas ABTI 70 320 | 1,70 - 55 22
6 | dropamromunuii J[16T | 70 380 | 2,19 - 50 20
7 | Uyryn 120 | 776 12 10,053] 80 -

3aganne OnpenenuTh KPUTHUECKYIO HATPY3KY IS CHKATOTO CTAIBHOTO CTEPIKHS
WIN JICPCBIHHON CTOMKH, MMEIOIIETO MPSIMOYTOJIBHOE ITOTIEPEUHOE CEUCHHUE
a * B (cM). KoHIIbI cTepykHS IIapHUPHO 3aKkperuieHbl. J{nunaa crepxxas | (m).

Hcxoanble JaHHbIE IS IPAKTHYECKOI padoThl Nel6

Ne papuanTa | 1 2 3 | 4 5 6 7 8 9 |10 (11|12 |13 | 14

Ceuenne
o e o w e [o\! <

a * B (cm) — © — ~ - © - o - © - ~ - ©
X X X X X X X X X X X X X X
Y- Lo — Lo (—] (oe] (—] Lo (—] O [g\| M~ [\ Lo
o - - - — - —

Cxema

3aKpenJieHus

KOHIA a | 0| B | T | a|0 B | T |a|0|B |T a | 0

CTEPKHA

(puc.6)

Jlnmuna

Z»Tspmﬂﬂ ! 5 113| 6 | 11| 7 |10 |55 |14 45|12 |63 |14 |53]|09

Marepuanu

(6pyca) g |E |8 (L |8 |5 |8 R |8 |58 |8 |8 |5
@) @) @) @) @) = @) @) @) = @) @) o =3

Ne papuanta | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28

Ceuenne

a * B (cm) ) = |~ = | o = |o L ~ I | S ~ =
X X X X X X X X X X X X X X
Lo en Lo (g\] (o] = (o] en Lo < <t (g\] M~ —]

o - - o o o -
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CxeMa

3aKpervieHus

KOHIA a 0 B r a 0 B r a 0 B r a 0

CTEePKHS

(puc.6)

Jlnuna

f;‘)*l”"““' 085| 7 [134]57 |115]| 6,4 |0,86|6,75|1,35| 7,3 | 1,4 | 555 | 0,95 | 6,55

Marepuan

CTepKHs S | & | E S | 2 | S |l | E |2 | E

(Opyca) ‘o g = g L g = g ‘o g T g T g
@) @] = @) @) @) = @) @) @) @) @) @) @)

Hcrounnku napopmanum:
https://vandex.ru/video/preview/?text=Pacuer+Ha+yCTONUYHNBOCTH+CKATOTO+CTEPK
Ha&path=wizard&parent-reqid=1607184619999966-
465085252844046825300331-prestable-app-host-sas-web-yp-

174&wiz type=vital&filmld=1663837282572641568 &url=http%3A%2F%2Fww
w.youtube.com%2Fwatch%3Fv%3DWa_ C7cz4sAc
https://yandex.ru/video/preview/?filmld=3760363899166313600&from=tabbar&p
arent-reqid=1607236733564955-1033586498442241609700331-prestable-app-
host-sas-web-yp-

41 &text=ycroiunBoCTb+CKATHIX HCTepKHENTTIpUMep+pemenus&url=http%3 A%?2
F%2Fwww.youtube.com%2Fwatch%3Fv%3DNggxUYr4Uo8

Paznen 4. HampaBiieHHOCTh KOHTPOJIbHO-OLEHOYHBIX MATEPHAJIOB /I
UTOr0BOM ATTECTALMH 10 Y4eOHOM TUCUMILIUHE

4.1. HanpaBjieHHOCTb 0CBOCHHBIX YMeHni Ha popmupoBanue IIK nu OK

Koabl nmposepsiembIx Koabl komnerennuii, Ha pOpMHUpPOBaHHE KOTOPBIX HANPABJICHBI
YMeHHU yMeHus
Vi OK 1; 0K 3; OK4; OK5; 0K 6; OK7
IIK 1.1;1IK1.2; T1K1.3; I1K1.4; TIK 2.3.
V2 OK 1; 0K 3; OK4; OK5; 0K 6; OK7
I1K1.2; I1K1.3; I1IK1.4; T1IK 2.2; T1K2.3.
V3 OK 1; 0K 3; OK4; OK5; 0K 6; OK7
IIK 1.1;TIIK1.2; I11IK1.3; I1K1.4; IIK 2.2; I1K2.3; T1K2 4,
I1K3 4.
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https://yandex.ru/video/preview/?text=Расчет+на+устойчивость+сжатого+стержня&path=wizard&parent-reqid=1607184619999966-465085252844046825300331-prestable-app-host-sas-web-yp-174&wiz_type=vital&filmId=1663837282572641568&url=http%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DWa_C7cz4sAc
https://yandex.ru/video/preview/?text=Расчет+на+устойчивость+сжатого+стержня&path=wizard&parent-reqid=1607184619999966-465085252844046825300331-prestable-app-host-sas-web-yp-174&wiz_type=vital&filmId=1663837282572641568&url=http%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DWa_C7cz4sAc
https://yandex.ru/video/preview/?text=Расчет+на+устойчивость+сжатого+стержня&path=wizard&parent-reqid=1607184619999966-465085252844046825300331-prestable-app-host-sas-web-yp-174&wiz_type=vital&filmId=1663837282572641568&url=http%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DWa_C7cz4sAc
https://yandex.ru/video/preview/?text=Расчет+на+устойчивость+сжатого+стержня&path=wizard&parent-reqid=1607184619999966-465085252844046825300331-prestable-app-host-sas-web-yp-174&wiz_type=vital&filmId=1663837282572641568&url=http%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DWa_C7cz4sAc
https://yandex.ru/video/preview/?text=Расчет+на+устойчивость+сжатого+стержня&path=wizard&parent-reqid=1607184619999966-465085252844046825300331-prestable-app-host-sas-web-yp-174&wiz_type=vital&filmId=1663837282572641568&url=http%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DWa_C7cz4sAc
https://yandex.ru/video/preview/?filmId=3760363899166313600&from=tabbar&parent-reqid=1607236733564955-1033586498442241609700331-prestable-app-host-sas-web-yp-
https://yandex.ru/video/preview/?filmId=3760363899166313600&from=tabbar&parent-reqid=1607236733564955-1033586498442241609700331-prestable-app-host-sas-web-yp-
https://yandex.ru/video/preview/?filmId=3760363899166313600&from=tabbar&parent-reqid=1607236733564955-1033586498442241609700331-prestable-app-host-sas-web-yp-

4.2. HanpaBieHHOCTH YCBOeHHbIX 3HaHU HA popmupoBanue IIK n OK

Koabl npoBepsieMbIx

Koabl komneTeHnnuii, Ha ¢popMHpoOBaHUE KOTOPBIX HANPABJIEHbI

3HAHUI 3HAHUA
31 OK 1; OK 2, 0K 3, 0K 4, OK 5;
IIK 1.1-1IK 1.5; IIK 2.2-1IK 2.4; IIK 3.4
32 OK 1; 0K 2,0K 3, 0K 4, OK 5;
IIK 1.1-IIK 1.5; IIK 2.2-IIK 2.4; TIK 3.4
33 OK 2,0K 3,0K 4, OK 5; OK 6; OK 7;

ITIK 1.1-TIK 1.5; I[IK 2.2-TIK 2.4; IIK 3.2-1IK 3.4
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