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1.HEJIM 1 BAJAYN JUCTTUTT/IMHBI

1.1.ean AuCHUNIMHBI

OCHOBHOW 1eJIbI0  JUCHUIUIMHBL  «TeopeTudeckass MeXaHUuKay SIBISETCS
u3ydeHue OOIMX 3aKOHOB JBMIKEHUS TEl M MEXaHWMYECKHX CHCTEM, METOOB
npeoOpa3oBaHUs CHUCTEM CHJI W DPABHOBECHUS MATEPUAIBHBIX TEJ, YTO CIYKHT
Pa3BUTHUIO Y CTYJACHTOB WHXEHEPHOTO MBIIUICHUS, MPUBUTHUIO HABHIKOB IE€pPEBOJIa
MPaKTUYECKUX 3aJ1ad B MaTeMaTUYECKUE MOJCIIH, MO3BOJISIET COCTABISATh YPaBHCHUS
JBI)KCHUS, HAXOIUTh METOJbl pEIICHUS WX U aHAJIU3UPOBATh IOJTYYEHHbBIC
pe3yJIbTaTHhl.

1.2.3anaun ocBOeHHUS TUCIHUILINHBI

OCHOBHBIMU 33/1a4aMH JUCUUIUIMHBI « TeopeTnueckas MeXaHUKay SBISETCS:

e JlaTh CTyIEHTy MepBOHAUYAIbHBIEC MPEICTABICHUS O TTOCTAHOBKE MH)KEHEPHBIX
U TEXHUYECKHX 3a7ad, uX (opManu3aiuu, BBHIOOPE MOEIN H3y4aeMOTO
MEXaHUYECKOTO SIBJICHHUS.

o [IpuBUTH HAaBBIKM WCIOJB30BAHMS MATEMaTHUECKOTO ammapaTa IJis pelIeHus
MH)KEHEPHBIX 33/1a4 B 00J1aCTH MEXaHUKHU.

e (OCBOUTH METOJIBI CTATUYECKOTO pacyeTa KOHCTPYKLUN U UX 3JIEMEHTOB.

e OCBOUTH OCHOBBI KHHEMAaTH4YE€CKOIO M JMHAMHYECKOTO HCCIIEOBAHUS
3JIEMEHTOB  CTPOUTENBHBIX  KOHCTPYKLHH, CTPOMTENBHBIX MAIIUH U
MEXaHU3MOB.

e Pa3BuTHE JIOTMYECKOTO MBIIUICHUS M TBOPYECKOTO MOAXOAAa K PEIICHHIO
npohecCHOHANBHBIX 3a7ad.

B urtore m3yueHus Kypca TEOPETHYECKOM MEXaHHUKH CTYJIEHT JOJDKEH 3HATh
OCHOBHBIE TIOHSATHUS U 3aKOHBl MEXaHWKH M BBITEKAIOUIME U3 3TUX 3aKOHOB METO[IbI
U3y4eHHUs] PABHOBECHS W JIBWKCHUS MAaTepHaJbHOM TOYKH, TBEPAOTO Tejla U
MEXaHUYECKOM cucTeMbl (B 00beMe OCHOBHOM YacTH MPOTPAMMBI).

2. MECTO JUCIIUIIYIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «Teopernyeckass MeXaHMKa» OTHOCUTCS K  00s3aTENbHBIM
JUcHMIUIMHAM 0a30Boi yacTu. OHa o0ecredrBaeT JOTMYECKYIO0 CBS3b, BO-IIEPBBIX,
MeXay (PU3UKOI U MaTeMaTUKOW, MPUMEHSS MaTeMaTUYECKUI ammnapar K ONMHUCaHUIO
U U3YYCHUIO (PU3NYECKUX SIBICHHM, BO-BTOPHIX, MEXKIY €CTECTBEHHOHAYYHBIMHU U
OOLIETEXHUYECKUMU TUCIUIUIMHAMU.

CTyeHT OJKEH 3HaTh: (PU3MUECKUE OCHOBBI MEXAHUKH, 3JIEMEHThI BEKTOPHOM
anreOppl, AHATUTHYECKOW TeOMeTpuH, AUPGEepeHInaTbHOT0O W HHTErpajibHOTrO
UCUMCIICHUS; BIAQJETh HAaBbIKAMU  pEIICHHs 3aJady  BEKTOPHOM  airedpsl,
mupepeHIManTbHOT0 W MHTETPATBHOTO  HCUUCICHUS M YMETh IPHUMEHSTH
IIOJIyYCHHBIC 3HAHUS MATEMATUKH K PEIICHUIO 3a7a4 TEOPETUUECKON MEXaHUKH.

Jucnunnuna «TeopeTudeckas MeXaHUKa» SABISIETCS NPEAIIECTBYIOLIEH IS
JUCUUIUIMH: TEXHUYECKas MEXaHWKa, MEXaHUKa IPYHTOB, OCHOBBI apXWUTEKTYphl U



CTPOHUTECIBbHBIX KOHCTpYKHPIﬁ, COIIPOTHUBJICHUC MaTcpualioB, CTPOUTCIIbHAA
MCXaHHWKa, OCHOBEI TCOPHH YIIPYTOCTHU U INIACTUYHOCTHU U JUCHHUITJIMHBI HpO(bI/IJII)HOI‘/JI
HaIpaBJICHHOCTH.

3. IEPEYEHbD IJIAHUPYEMBIX PE3YJIHbTATOB OBYYEHUS MO
JTUCHUILIAHE (MOJYJIIO)

B npouecce ocBoeHus Kypca TEOPETUUYECKONW MEXAHUKHM CTYAEHT (POpMUPYET U
JEMOHCTPUPYET CIEAYIONIHe 00menpodhecCuOHaATbHBIC KOMITETCHITHH

e OIIK-1, cnocoOHOCTh KCIOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B MPO(ECCHOHANBHON AESITENbHOCTH, MPUMEHSTh METOMbI
MaTEMaTUYECKOr0  aHajJd3a M MareMaTH4ecKoro  (KOMIBIOTEPHOIO)
MOJEJIMPOBAHUS, TEOPETUIECKOTO U IKCIIEPUMEHTATIBHOTO UCCIICJOBAHUS;

e OIIK-2, crnocoOHOCTh BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTb IpPOOJIEM,
BO3HUKAIOIIMUX B XOJ€ MPOo(hecCHOHAIBHON NeATEIbHOCTH, MPUBIEYb UX IS
pelIeHusi COOTBETCTBYIOIUN (PU3UKO-MAaTEMaTHUECKUN anmnapar.

B pesynbraTe 0cBOEHUS AUCHUTUIMHBI O0YYaIOUTUIICS TOJKEH:

® 3HATh OCHOBHBIC NOJXOJbl K (OpMaIM3aLMKU U MOJEIUPOBAHUIO ABM)KECHUS U
PaBHOBECHsI MaTEPUAIIBHBIX TeEJ, IIOCTAHOBKY M METOJbI pPELICHHs 3ahad O
JBIKEHUU Y PABHOBECUU MEXAHUYECKUX CHCTEM;

® yMeThb pelaTh COOTBETCTBYIOLIME KOHKPETHBIE 3a/layd MEXAHHKW MpHU
PABHOBECHUH U JBUKEHUU TBEPABIX TEJI U MEXaHUYECKUX CUCTEM;

e BJIaJleTh HAaBbIKAMU COCTaBIICHHWS W PEIICHWS YPaBHEHHWH paBHOBECUS U
JBUKEHUS TBEPABIX TEJI U MEXaHUYECKUX CHUCTEM.

4. OBBEM JUCHUILIMHBI U BUbl YYEBHOM PABOTHI
OO1as Tpy10€MKOCTh JUCHUILINHBI «TeopeTnueckas MEXaHUKa» COCTaBISET 5
3a4ETHBIX CIUHULL.

Bun yaeOHO# paboTh Bcero wacos CemecTpbl
2/2 3/3
AYIUTOpHBIE 3aHATHS (BCEro) 72/22 36/8 36/14
B Tom unce:
Jlexium 36/10 18/4 18/6
[Tpaktuueckue 3ausatus (113) 36/12 18/4 18/8
CamocrosiTejibHasi padoTa (Bcero) 72/145 54/60 18/85
Buja npomexyTouHoil atTecTanuu (3a4er, 3ayeT/3a4yer dK3AMEH/
>K3aMeH) 36/13 4 JK3aMeH
36/9

O01as Tpy10eMKOCTh Yachl 180/180 90/72 90/108

3a4ETHBIC CAUHUIIBI 5/5 2,5/2,0 2,5/3,0

HpnMeanHe: 34€CHh U JaJICC YUCIINUTCIIb — OYHas/3HAMEHATEIb — 3a0YHast (bOpMBI O6y‘l€HI/I$I.



5. COJEPKAHME JUCLUIIIUHBI (MOYJIST)

5.1. Coneprxkanue pa3iejioB JTUCHUILIHHbBI

Ne HammeHoBaHMeE

n/u pasaena Conep:kanue pasaesia
AUCHUIINHBI

1. | OcHOBHEIE [Ipenmer w™exanuku. Crarthka, KUHEMaTHKa, JWHAMHKA — pa3leibl
HOHSTHS, MexaHuku. IIpenMer cratuku. OCHOBHBIE IOHSTHSL CTaTUKU. AKCHOMBI
ompeneneHus | CTaTUKA. Bunael cBs3ei, wux peakuuu. IIpoeknus Ccuiasl Ha  OCb.
U TEOPEMBI I'eomerprueckuii U aHATUTHYECKUI CIOCOOBI cloxkeHus cuil. Cxopsmuecs
CTaTHUKHU. CHJIBI, MX pPaBHOJEHCTBYMOIIAsA. ['eoMeTpHyYecKOe YCIOBHE pPaBHOBECHS

CUCTEMBI CXOZISILIMXCS CHWJI, aHAJIUTUYECKUE YCIOBHA PaBHOBECHS.
PaBHOBecue Tpex HenmapajlIe/IbHbBIX CHIIL.

MoOMEHT cuiibl OTHOCUTENBHO TOUKH (LIeHTpa) Kak BekTop. IloHsTHe o mape
cil. MoMmeHT mapel Kak BekTop. Teopema 00 SKBHUBAJCHTHOCTH TIap.
CaoiicTa napsl cui. TeopeMa 0 IpUBEIEHUHN TPOU3BOJIBHON CUCTEMBI CHII K
JQHHOMY LEHTPY. [JIaBHBIM BEKTOp M IJIaBHBII MOMEHT CHUCTEMBI CHIIL.
BekropHble yCIOBHS paBHOBECUs IMPOU3BOJIBHOM CHCTEMBbI cuil. Teopema
BapunboHa 0 MOMEHTE paBHOAECHCTBYIOIIEH.

Anrebpanueckoe 3HauYC€HME MOMEHTa CWJIbl M mapsl cuil. PacnpeneneHHas

2. | Cucrema cu, 3

Harpy3ka. AHQJIWTHYECKHME YCIOBHMS PAaBHOBECUS MNApAJUICIBHOM H
PacIoOJIOKEHH B 5

o IPOU3BOJIBHOW IUIOCKOM CHCTEMBI Cui. PaBHOBeCHME CHCTEMBI TeEIl.
BIX B OJTHOU
Cratuyecku omnpeAenuMbple M CTATUYECKHM HEONPEICIUMBIE CHCTEMBI.
IIJIOCKOCTH. .
[onsarue o ¢epme. Jlemmbl 0 HyneBbIX cTepkHAX. OnpeneneHne yCuinii B
CTEp)KHAX TUIOCKOM (epMbl CIOcOOOM BBIpE3aHHsI Y3JIO0B U CHOCOOOM
ceuenuir (Putrtepa). PaBHOBecme mpu Hamuuuu CuUlI TpeHUs. TpeHue
CKOJILXKEHUSI TP TOKoe (CIeruieHne) W mpu JBwkeHuH. KosdduuueHnt
TpeHus. TpeHne kaueHus; Ko3(Q(OUIMEHT TPEeHHs KaUeHHUS.
3. | IIpousBoapHa | MOMEHT CHIIBI OTHOCUTENIBHO OCH; 3aBUCUMOCTb MEXIy MOMECHTAMH CHIIBI
sl cucTeEMa OTHOCHUTEJIBHO LIEHTPA U OTHOCUTEIIBHO OCH, IIPOXOIAILEH Yepe3 ITOT LEHTP.
CHIL Bbluncnenue riaBHOro BEKTOpa M TIJIaBHOTO MOMEHTa IPOM3BOJIBHOM
Ientp cuctembl cuil. YacTHble ciydau NPUBEAECHUS NPOU3BOJIBHONW CHUCTEMBI CHII;
TSKECTH JUHAMUYECKU BUHT. AHAJIMTUYECKUE YCIOBMsI PAaBHOBECHUS NPOU3BOJILHOMN
IIPOCTPAHCTBEHHOM CUCTEMBI CUJI, CITy4ail MapaJlIeIbHbBIX CHIL.

TBEPABIX TEI. 3 .
[IpuBeneHne CUCTEMBI MapajUIeNbHBIX CHJI K paBHOAeWCTBYromiew. LleHTp
NapaJUIEIbHBIX CHIJI; €r0 paiuyC-BEKTOp M KOOpauHaThl. LleHTp TskecTn
TBEPJOrO TeNa; LEHTP TskKecTu o0beMa, Iuomanu, JauHUU. CrocoOsl
OIpeEeNICHUS TI0JI0KEHUI LIEHTPOB TSKECTH TEI.

4. | Beenenue B [Mpenmer kuHemaTHKU. 3amgauu KuHeMaTHKu. CrocoObl 3a/laHusl TBHXKEHUS
KMHEMAaTuKy. | TOukH. CKOpPOCTh M YCKOPEHHE TOUYKHM. BpIUunCleHHEe KUHEMATHUYECKUX
KunemaTtnka | XapakTepUCTHK TOYKM MPU PA3TUUHBIX CIIOCO0AX 3a/JaHUS €€ JBMIKCHHS.
TOYKH. YacTtHble c1y4yau IBH)KEHUS TOUKH.




Kunematuka
TBEPJIOTO
Tena.

[ToctynarenbHOE IBUKEHHE TBEPAOTO TENA, €0 CBOMCTBA.

Bpamenue TBepmoro Teiaa BOKPYr HEMOABMKHOW OCH. YTIJIOBasi CKOPOCTh U
yrioBoe yckopeHue tena. CKOpOCTh M yCKOPEHHE TOYKM TBEPAOIO Telna,
BpalIaroLIerocs BOKPYT HEMOABMXKHOU ocH. [lepenaTounble MEXaHU3MBI.
[MnockonapamnensHoe (TUIOCKOE) ABMXKEHHUE TBEPJOTO Teia. Y paBHEHUS
JBYDKEHUS TUIOCKOM GUrypsl. Teopema o ClI0KeHUU CKOPOCTEH MPH MII0CKOM
JBUOKEHUH, CIIEACTBUE. MTIHOBEHHBIM LEHTP CKOPOCTEW, YaCTHBIE Clly4au
ONPEAEIEHUsI €ro MOJIoKEHUs. TeopemMa O CIOXKEHUM YCKOPEHUU NIpU
MJIOCKOM JIBH)KEHUH Tela.

Cnoxuoe
IIBIDKEHUE
TOYKH.

AOCOIOTHOE U OTHOCHTENBHOE JBHXKEHHE TOUKH. [lepeHocHoe ABMKeHHE.
Teopema o cioxenun ckopocted. Teopema Kopuonuca o cioxxeHuun
yckopenuit. Onpenenenue yckopenus Kopuomnuca.

Beenenue B
JAHAMUKY.
JlmHaMuka
TOYKH.

3akonbl quHaMukd. JuddepeHunanbuble ypaBHEHUS JBWKCHHUS TOYKUA B
ACKApTOBBIX KOOpAWMHATaX ©W B TMPOCKIHAX Ha OCH CCTCCTBCHHOI'O
TPEXTpaHHUKA. I[Be OCHOBHBIC 3a1a4U JUHAMUWKU JI51 MaTepHaHBHOﬁ TOYKH,
ux pemienus. Jluddepenuunanbaple ypaBHEHUS! OTHOCUTEIBLHOTO TBUKECHHUSL.
KonnuecTBO IBMXKEHUS MaTEPUATBHOM TOYKH. DJIEMEHTapHBIM HUMITYJIbC
cuibl. IMITynibC CHITBI 3a KOHEYHBIA MPOMEKYTOK BpemMeHH. Teopema 00
M3MEHEHUU KOJMYECTBa [BIKEHUS TOUYKM B JuddepeHMaibHON U B
KOHEUHOH (opmax. MOMEHT KOJWYECTBA JBIKCHUSI MATEPHAIBHOW TOYKH
OTHOCUTCIIbBHO HCHTpPA W OTHOCHUTCIIbHO OCH. TeopeMa 06 HU3MCHCHHUHU
MOMCECHTaA KOJIMYECTBA ABHUKXCHHUSA TOUKH. CoxpaHeHHe MOMEHTa KOJIMYCCTBa
ABWIKCHUA TOYKHU B CJIy4dac I[eﬁCTBHH I_[eHTpaJIBHOI\/'I CHIJIBI.

DnemeHTapHas paboTa CWIIBI; aHATUTHYECKOE BBIPAKCHHE DIIEMEHTApHOM
pabotel. PaboTa cuiabl Ha KOHEYHOM IMEpEMEIICHUU TOYKH. PaboTa CHIIbI
TSKECTH, YIOPYrOCTH, TpPEeHUsS. MOIIHOCTb. SHEeprus
MaTepuabHOM TOUkH. TeopemMa 00 HM3MEHEHHMH KHHETHYECKOW HHEPTUU
TOUKH.

Kunetnueckas

OO0mue
TEOPEMBI
JUHAMUKU
MEXaHUYeCKOM
CHCTEMBI.

Mexannueckas cucrema. Kmaccudukamus cui, CBOMCTBa BHYTPEHHUX CHIL
Macca cucremsl. LleHTp mMacc; paanyc-BeKTOp U KOOPJMHATHI IIEHTpa Macc.
JuddepeHunanbaple  ypaBHEHUS JBWKCHHMS MEXaHUYECKOH CHCTEMBI.
Teopema o ABMKEHUU IIEHTPA MACC CUCTEMBbI. 3aKOH COXPAHEHUS JIBUKEHUS
neHTpa macc. KomnuecTBo NBMKEHHST MEXaHMYECKOW cucTteMbl. Teopema 00
W3MEHEHUW KOJIMYECTBA IBIDKEHUS CHUCTEMbl B nuddepeHImaibHol U B
KOHEUYHOU (opMax. 3aKOH COXPAHCHHS KOJIMYECTBA JIB)KCHUS CHCTEMBI.

MOMEHT WMHEpIIMU CHCTEMBl U TBEPJOTO TeJla OTHOCHUTENIBHO och. Pammyc
uHepuuu. Teopema O MOMEHTaxX MHEPUUM Tela  OTHOCUTEIIBHO
napanneanblx OC€I>'I. OCGBBIG MOMCHTBI I/IHepI_II/II/I OI[HOpOI[HOFO TOHKOI'O
CTEPKHsI, TOHKOTO KPYTJIOTO KOJIblLIA, TUCKa. [ TaBHBIE MOMEHT KOJINYECTBa
JOBUXKCHUA NN KI/IHGTI/I‘IGCKI/Iﬁ MOMCHT MGX&HHHGCKOﬁ CUCTCMBbI
OTHOCHUTEIIbHO IIEHTpa M OTHOCHTEIBHO OCH BpaimieHus. Teopema 00

M3MEHEHMY KHHETHYECKOTO0 MOMEHTA MEXaHUYECKOM CHCTEMEL.




8. | Jlumamuka JMubdepeHnyanbHoe  ypaBHEHUE BpalleHHs TBEPAOro Tella  BOKPYT
TBEPOrO HenoABIKHON ocu. uddepeHunanbuple ypaBHEHUS TIOCKONAPAIIeIbHOTO
Tea. JBIDKEHUS TBepAoro Tena. Pabora W MOLIHOCTH CHJI, NPHIIOKEHHBIX K

TBEPAOMY  TElly,  BpAIlAOIIEMyCsl  BOKPYT  HEMOJABMXHOW  OCH,
CONPOTHUBIICHHE MTPU KAYEHUU.
O6uue .
TeopeMBI Kunernueckass sHepruss mMexaHudyeckol cucrembl. KuHeTnueckas sHeprus
TBEPAOIO Tejla MPU IOCTYNATEIbHOM JIBUKEHUM, NPU BpallEHUU BOK
JIMHAMMK] P 'a 1p y A » TIpA Bpail pyr
HETOABIKHOW OCHM M TpHU TUIOCKOMApaIeIbHOM JABIKEHHH. Teopema 00
MEXAHUYECKO . .
. W3MEHEHUN KUHETHMYECKONM 3HEPrMM MEXaHMYECKOM cucTembl. PaBeHCTBO
1 CHUCTEMBI.
HYJI0O CyMMBbI pabOT BHYTPEHHUX CHJI B TBepaoMm Tene. lloreHnuanbHas
SHEprus. 3aKOH COXPaHEHUSI MEXAHUYECKOW SHEPTUU.

9. | llpuHuuns! Cuna wuHepuuu MarepuaidbHOM TOukM. [lpuHmmn JamamOepa s

MEXaHUKH. MaTepUAIbHOM TOYKHM W MEXAHWYECKON cHuCTeMbl. [J1aBHBIA BEKTOp U

TJIAaBHBI MOMEHT CHJT MHEPIIUH.
Bo3moskHBIE TIepeMeIeHnsl CUCTeMbl. UNCIo0 CTerneHe CBOOOBI CHCTEMBI.
Ces3u, ux knaccupukanusa. MpeanbHbie cBsi3u. [IpUHIMI BO3MOMXHBIX
nepemenieHnit.  [IpuHimn o0ree

HanambGepa-Jlarpanxa; ypaBHEHHE

IUHAMHUKH.

5.2.Pa3aenbl JMCUMINIMHBI M MEKIMCUMILINHAPHbIE CBSA3H €
o0ecnieyuBaeMbIMH (IOCTEAYOIIMMHU) M CHUIVINHAMH

Ne HanmeHoBaHHE 00ecrIeYHBaeMbIX NeNe paznesioB, He0OXOAUMBIX
n/n (OC/IeAYI0MNX) ANCUUILINH JJIs 00ecrevuBaeMbIX
JAMCIUTIINH
1/2/3|4/5(6|7|8]9
1 | Texnuueckass MeXaHUKa e i B e e B B e B S
2 | MexaHuKa rpyHTOB + |+ |+ |+ |+ ]+ |+ + ]+
3 | ConpoTHBiIEHHE MaTEPUAIIOB +l+ |+ ---1-1|-1-
4 | CtpourenbHas MEXaHHUKa +l+ |+ |+ |+ -+ -
5 | OcHOBBI TEOPUU YIPYTOCTH U INIACTUYHOCTH S I e I e B e B e B e I S
OCHOBBI apXUTEKTYPBI U CTPOUTEIIBHBIX
6 . R e I B e o e S I
KOHCTPYKITUH

5.3. Pazaespl AMCHUIIIMHBI M BUABI 3aHATHIA

Ne HanmeHoBaHMe pa3je/ia I CHUIITHHBI Jlexnun 113 CPC Bcero
n/n yac.
1 | OcHOBHBIE MOHATUS, ONIPEAETIEHUS U TEOPEMBI 41 31 6/12 13/14
CTAaTUKH.
2 | Cucrema cuit, pactoJIOKEHHBIX B OJHOM 2/2 8/2 22/28 32/32




MJIOCKOCTH.
| e,
4 | Benenue B kuneMaTuky. Kunemaruka To4ku. 2/1 2/0,5 4/8 8/9,5
5 | Kunematuka TBepioro Tena. 4/1 4/1,5 6/12 14/14,5
6 | C1oxHO€ IBUKCHHUE TOUKH. 2/- -/- 8/10 10/10
7 | Brenenue B quHaMuKy. JInHAMUKa TOYKH. 6/2 6/2 2/15 14/19
| Qe comens oty | e | as | e
9 | I[IpuHIMITEI MEXaHUKH. 4/- 6/1 4/15 14/16
54. JlaGopaTopHbIii MPAKTHKYM
JlaGopaTopHBIN TPAKTUKYM HE MPETyCMOTPEH YU4€OHBIM IIJIAHOM.
5.5. IIpakTnyeckue 3aHATHS
Ne | Nepazgena TemaTnKa NPaKTHYECKHUX 3aHATHUSA Koxa-Bo
ILI. | JHCHUIIHHBI 4acoB
1 1 AHanUTHYECKHE YCIOBUS PAaBHOBECUS IUNIOCKON CHCTEMBI 2.0/1.0
CXOJISALINXCS CUJL.
2 1 Merton BeIpe3aHUS y3JIOB. 1,0/ -
2 VYcnoBus paBHOBECHs TapaJlJIeIbHON CUCTEMBI CHJL. 1,0/0,5
3 2 PaBHOBecue npor3BOIBHON MJIOCKON CUCTEMBI CHJI. 2,0/1,0
4 2 PaBHOBeCHE COCTaBHBIX KOHCTPYKIIUM. 2,0/-
5 2 Pacuér minockux depm. 2,0/0,5
6 2 PaBHOBecHe Tpu HATMYUU TPEHUS TTOKOS, CKOJIbKCHUS. 1,0/ -
3 OnpeneneHne NOJOKEHUS [IEHTPOB TAKECTH TE. 1,0/ -
7 4 Onpenenenne CKOPOCTH, YCKOPEHUS TOYKH, paIiyca KPUBU3HbI 2.0/0.5
€e TPaeKTOPHUHU.
8 5 BpamarensHoe nuxenue tBEpabIX Tei. [lepenaua 2.0/1.0
BpAaIaTeIbHOTO JIBUKCHHUS.
9 5 OrnpenenieHre CKOPOCTEH TOYEK MPU TIIOCKOM JIBHKEHUH. 2,0/0,5
10 7 1-s1, 2-51 3a]a4M TMHAMUKWY. 2,0/1,0
11 7 Teopembl 00 U3MEHEHNN KOJTUYECTBA ABUKCHUS TOUKH U 2.0/0.5
MOMEHTAa KOJIMYECTBA JABM)KEHUS TOUKH.
12 7 Teopema 00 U3MEHEHUH KUHETHYECKON SHEPTUU TOUYKH. 2,0/0,5
13 8 Teopema o nBrXeHHU IIeHTpa Macc. Teopema 00 U3MEHEHUHU 2,0/1,0




KOJIMYECTBA JBM)KEHUS MEXaHUUECKON CHCTEMBI.
14 8 Teopema 00 N3MEHEHUHN KHHETUYECKOW YHEPTUH TBEPJOTO Tella U 2. 0/1.0
MEXaHUYECKOM CHCTEMBI. 7
15 8 Teopema 006 U3MEHEHHH KUTHETHYECKOTO MOMEHTA MEXaHUYECKOM L0/
CHUCTEMEI. ’
JuddepennnanbHoe ypaBHEHHE BpallleHHs TBEPIOTO Tea
BOKPYT HEIIOJBUKHOM OCH. 1,0/1,0
16 9 [Mpunnun Jamambepa a1t TOYKA U MEXAaHUIECKON CUCTEMBI. 2,0/1,0
17 9 [TpuHIMTT BO3MOXKHBIX EPEMEIICHUN. 2,0/ -
18 9 OOuiee ypaBHEHHE JUHAMUKH. 2,0/ -

6. IPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB, KYPCOBBIX U
KOHTPOJIBHBIX PABOT
KypcoBbie mpoekThl, KypCcOBbIE U KOHTPOJIbHBIE PabOTHl B 00BEME HACTOSIIEH
JVCLUIUIMHBI HE IIPEyCMOTPEHBI.

7. ®OH/JI OLIEHOYHBIX CPEJACTB JJIS1 IPOBEJAEHUS
TEKYILIETO U TIPOMEKYTOYHOI'O KOHTPOJISI 3HAHMIA
OBYYAIOIINXCS 1O TUCHUATIIMHE

7.1. IlepeyeHb KOMIETEHUMH € yKa3aHUeM JTanoOB MX (popMUpOBaHUA B
npouecce 0CBOCHUsI 00pa3oBaTeIbHOM NPOrPaMMBbI.

Ne Komnerennus (o0menpodeccuonanbuas - OIIK) ®opma kouTpoas | CemecTp
LI
1 | (OIK-1). CiocoGHOCTb HCIIONB30BATh OCHOBHBIC 3aKOHEI | SAYCT 2/2
€CTECTBEHHOHAYYHBIX JMCIHIIIAE B IPOpeCCHOHANBHOM | DK3aMeH 3/3

ACATCIIbBHOCTH, HNPHUMCHATHL MCTOABI MATCMATUYCCKOTO
aHalmM3a W MaTEeMaTU4ecKoro  (KOMIBIOTEPHOTO)
MO/JICIIMPOBAHUS, TEOPETUIECKOTO u
AKCIIEPUMEHTAIHHOTO HCCIICIOBAHUS .

2 | (OTIK-2). CrocoBGHOCTb BBISBHUTH €CTECTBEHHOHAYUHYIO | SA9€T 2/2
CYIHOCTH  IpoGJIeM,  BOSHHKAIOIMX B Xone | JK3aMeH 3/3
npodecCHOHAIbHON AEATENbHOCTH, MPHUBJICYh UX IS
pelIeHHs] COOTBETCTBYIOIIUN (PU3HKO-MaTeMaTHUYECKUI
armmapar.




7.2. Onucanue mokasarejied M KpUTepUEeB OUECHUBAHHMS KOMIIETEHI U Ha
Pa3JIMYHBIX 3TANAaX UX GOpMHUPOBaAHMS, ONIMCAHHE IKAJ OLEHUBAHUSA

Jeckpunrop Iloxa3aTeJb OLeHNBAHUSA ®opmMa KOHTPOJISA
KOMIeTeHIIUU
3au. IK3.
3Haer (yHIaMEHTAIbHBIE ~ OCHOBBI ~ TEOPETHYECKONH  MEXaHHKH,
BKJIIOYasl CTaTUKY, KHHEMATHUKY U TUHAMUKY + +
(OIIK-1, OTIK-2)
YmMmeer pemaTtb COOTBCTCTBYIOIIIHC KOHKPCTHBIC 3aJa4uyu
TEOPETUYECKON MEXAHUKM NPU PABHOBECUU W JABUKCHUU
TBEPAbIX TCJI 1 MEXAaHUYCCKHUX CUCTEM
(OIIK-1, OTIK-2)
Brnaneer HaBBIKAMM COCTABJICHUS M PELLICHUS YPAaBHEHUN PaBHOBECHUS U
JBMKCHUS TBEPAbIX TCJI U MECXaHMYECCKUX CUCTEM + +
(OIIK-1, OTIK-2)

7.2.1. JTan TeKylero KOHTPOJIsi 3HAHUH

Pe3ynpraTel TEKylero KOHTPOJIA 3HAHUM W MEXKCECCUMOHHOW AaTTECTAluU
OIICHUBAIOTCS MO MATUOAIBHOM IKaJIE C OLEHKAMMU:

® (OTJINYHO;

® «XOPOIIOY;

® (YIOOBJICTBOPUTCIIHEHO»,

® (HEYJOBJIETBOPUTEIBHOY;

® (HC aTTCCTOBAH).

Jeckpunrop IHoka3aTrenb oneHNBAHUSA Ounenka Kpurepnii

KOMIIETCHIIUHN OLlCHUBAHUSA

3Haet (hyHIaMEHTAITbHBIC OCHOBBI TEOPETHUYECKOM [IpakTuuecku nomHoe
MEXaHWKH, BKITIOYas CTATUKY, KHHEMATHKY U MoceteHne
JTIUHAMHKY JICKIIMOHHBIX U
(OIIK-1, OIIK-2) MIPAKTHYECKHUX

Ywmeer pelaTs COOTBETCTBYIOIINE KOHKPETHBIE 3391 3aHATHH.
TEOPETUUECKOM MEXaHUKHU IIPU PABHOBECUU U OTIIHO [Toxazan 3HaHuS
JBMKCHUH TBEPJIBIX T M MEXaHUYECKUX CUCTEM JIEKIIMOHHOT O
(OIIK-1, OIIK-2) MaTepuaia u

Bnaneer HABBIKAMH COCTABIICHUS U PEIICHUS YpaBHEHUN JTUTEPATYPHBIX
paBHOBECHS U IBIKEHUS TBEPABIX TN U HMCTOYHHKOB.
MEXaHUYECKUX CUCTEM
(OIIK-1, OIIK-2)

3HaeT (hyHIaMeHTaITbHBIE OCHOBBI TEOPETUIECKOM [ocemeno 6omnee 75%
MEXaHUKH, BKITIOYas CTATUKY, KHHEMAaTHKY U JICKIIMOHHBIX U
TUHAMHKY XOpOIIO | MPAKTHIECKUX
(OIIK-1, OTIK-2) 3aHATHH.

YmMmeer peuaTh COOTBETCTBYIOLIME KOHKPETHBIC 3a/1a4u [Nokazan 3HaHUS




TEOPETHYECKOI MEXaHHUKH ITPH PAaBHOBECHU U
JIBUKCHHUU TBEPJIBIX TEI K MEXaHUYCCKUX CUCTEM
(OIIK-1, OIIK-2)

JICKIIUOHHOI'O
Marcpualia

Bnaneer HABBIKAMH COCTABJICHUS U PEIICHUS YpaBHEHUN
paBHOBECHS U JBUKCHUS TBEPABIX TEI U
MEXaHUYECKIX CHCTEM
(OIIK-1, OTIK-2)
3Haer (hyHIaMeHTaIIbHBIE OCHOBBI TEOPETUIECKOM [Tocemeno He MeHee
MEXaHUKH, BKITI0Yas CTATUKY, KHHEMATHKY U TTOJIOBUHBI
JTIUHAMHKY JIEKIIUOHHBIX U
(OIIK-1, OIIK-2) MIPaAKTHYECKUX
Ywmeer pelaTs COOTBETCTBYIOIINE KOHKPETHBIE 3aJa91 3aHATHH.
TEOPETUYECKON MEXaHUKHU IIPU PABHOBECUU U - [Tokazan yacTuuHbIC
JBMKCHUH TBEPJIBIX T M MEXaHUYECKUX CUCTEM 3HAHUS JIEKIIHOHHOTO
(OIIK-1, OIIK-2) MaTepHaa.
Bnaneer HABBIKAMH COCTABJICHUS U PEIICHUS YpaBHEHUN
paBHOBECHS U IBIKEHUS TBEPABIX TENl U
MEXaHUYECKUX CUCTEM
(OIIK-1, OIIK-2)
3HaeT (hyHIaMEHTaIbHBIE OCHOBBI TCOPETHYCCKOM YactuuHoe
MEXaHUKH, BKIIIOYAs CTATUKY, KHHEMATUKY U MOCEIEHUE
TUHAMHKY JIEKINOHHBIX U
(OIIK-1, OIIK-2) MIPAKTHYECKUX
YmMmeer peuaTh COOTBETCTBYIOLIME KOHKPETHBIC 3a/1auu 3aHATHH.
TEOPETUYECKON MEXaHUKH MPU PAaBHOBECHUU U HeyL He nokasan 3Hanuii u3
JIBUKEHUU TBEPABIX T€T U MEXaHUYECKUX CUCTEM JIEKIIMOHHOTO
(OIIK-1, OIIK-2) Marepuana
Brnaneer HaBBIKAMH COCTABJICHUS U PEIIECHUS YPaBHEHUM
paBHOBECHS U JBUKCHUS TBEPABIX TEI U
MEXaHUYECKIX CHCTEM
(OIIK-1, OTIK-2)
3Haet (hyHIaMEHTATbHBIC OCHOBBI TEOPETHUYECKOM Henocemenue
MEXaHWKH, BKITIOYas CTAaTUKY, KHHEMATHKY U JIEKIIMOHHBIX U
JIUHAMHKY MPAKTUYECKUX
(OIIK-1, OIIK-2) 3AHATHH.
Ywmeer pelaTs COOTBETCTBYIOIINE KOHKPETHBIE 3391
TEOPETUUECKOM MEXaHUKHU IIPU PABHOBECUU U
HE aTTecT.
JIBMKCHUH TBEPJIBIX T€T M MEXaHUYECKUX CUCTEM
(OIIK-1, OTIK-2)
Bnaneer HABBIKAMH COCTABJICHUS U PEIICHUS YpaBHEHUN

paBHOBECHA U IBUKCHUSA TBEPABIX TCII U
MCXAaHNUYCCKUX CUCTEM
(OIIK-1, OITK-2)




7.2.2. ITan npoMe;KyTOYHOT0 KOHTPOJIsI SHAHU I

Bo BTOpOM ceMecTpe pe3ynbTarbhl MPOMEKYTOUHOTO KOHTPOJS 3HAHUM (3a4er)
OIICHUBAIOTCS MO ABYX0aJUIbHOW LIKAJIE C OLIEHKAMHU:

® «3aYTCHOY;

® «HE 3aUTECHOY.

Jdeckpuntop Ilokxa3aTesb OlleHUBAHUA Ouenka Kpurepuii oneHuBaHuA

KOMIIETEHIIMH

3HaeT (hyHIaMEHTaIbHBIE OCHOBBI 1. CTymeHT ZeMOHCTPUPYET TIOJTHOE
TEOPETUIECKON MEXaHWKH, BKITFOYas MOHUMaHue 3a1aHuil. Bee
CTaTHKY U KHHEMATHKY TpeOOBaHMUS, TPEIBIBIIEMbIE K
(OIIK-1, OIIK-2) 3a/TaHUTO BBITIOJTHEHBI.

YmMmeer pelaTh COOTBETCTBYIOIINE 2. CTyAEHT AEMOHCTPUPYET
KOHKPETHBIE 32/1a4H TEOPETHIECKON 3HAYUTENbHOE TOHNMaHNe
MEXaHUKH IIPU PAaBHOBECHH U SAYTeHO 3ananuii. Bce TpeboBanus,
JIBUKCHHUU TBEPJIBIX TEI MPEIbSABISIEMBIC K 3a/IaHUI0
(OIIK-1, OIIK-2) BBIIIOJIHEHBI.

Bnaneer HABBIKAMH COCTABIICHUS U PEIICHU 3. CTyneHT 1eMOHCTPUPYET
ypaBHEHHI PABHOBECHSI U IBIKCHUS YaCTHYHOE IOHUMAaHHE 3a/IaHHH.
TBEPIBIX TEI BonpmmHcTBO TpeOoBaHwMiA,
(OIIK-1, OIIK-2) IPEeIbsABIAEMBIX K 3aJaHUIO

BBITIOTHEHBI.

3Haer (hyHIaMEHTATEHBIC OCHOBBI 1. CTyieHT IeMOHCTPUpPYET
TEOPETHUIECKON MEXaHWKH, BKITIOYas HeOOJIBIII0e TOHNMAaHUE 33/TaHUH.
CTaTHKY U KHHEMATHUKY MHuorue TpeboBaHus,
(OIIK-1, OTIK-2) MpEeAbSBISIEMBbIC K 3aIaHUIO HE

Ywmeer pelaTs COOTBETCTBYIOIINE BBITIOTHEHBI.
KOHKPETHBIE 3a/1a4H TEOPETHIECKON 2. CTyOeHT IEeMOHCTPUPYET
MEXaHUKH MTPH PABHOBECHU H HE 3a4TE€HO | HEMOHMMaHUE 3aJaHuH.
JBUKCHUH TBEPJIBIX TEJ 3. Y crynenra Het otBeta. He Ob110
(OIIK-1, OIIK-2) TMIOTIBITKY BBIITOJIHUTH 3a/1aHUE.

Bnaneer HABBIKAMH COCTABIICHUS U PEIICHUS
ypaBHEHUI1 paBHOBECHS U JIBIKEHUS
TBEPJBIX TEIl
(OIIK-1, OIIK-2)

B Tperbem cemecTpe pe3ysibTaThl MPOMEXKYTOUHOIO KOHTPOJIS 3HAHUH (3K3aMEH)
OLIEHUBAIOTCSI 110 YeThIpE OAJUIBHOM LIKaJIe C OL[EHKaMHM:

® (OTJIUYHOY;

® «XOpOLIOY;

® «y/IOBJIETBOPUTEIILHOY;

® «HE yJIOBJIETBOPUTEIHHO.

Jdeckpuntop IMoka3aTe/ib OLlEHUBAHUS Ouenka Kpurepuii
KOMIIeTeHIIHH OlLleHUBAHUSA
3HaeT (hyHIaMEHTaIbHbIE OCHOBBI TCOPETHYCCKOM CryneHt

OTJIMYHO
MEXaHUKHU, BKII0OYas CTaATUKY, KHHEMATUKY U JEMOHCTPUPYET




JUHAMUKY

ITOJTHOC ITIOHUMAaHHEC

(OIIK-1, OIIK-2) 3a/laHui.

Ymeer peraTh COOTBETCTBYIOIINEC KOHKPETHBIC 33 a9H Bonee 90% Bepro
TEOPETUUECKON MEXaHUKH IPU PAaBHOBECHH U PEIIEeHHBIX
JBIKEHUH TBEPABIX TeT U MEXaHUYECKUX CUCTEM TECTOBBIX 3aJaHUI
(OIIK-1, OIIK-2) (18-20u3 20) B

Bnaneer HaBBIKAMH COCTABJICHUS U PELICHUs ypaBHEHUI 9K3aMEHAMOHHBIX
PaBHOBECHS U JBIKEHHSI TBEPABIX T U Ounerax.
MEXaHUYECKUX CUCTEM
(OIIK-1, OIIK-2)

3Haer (yHIaMEHTaIbHBIE OCHOBBI TEOPETHYECKOM CryneHt
MEXaHHUKH, BKJIF0Uas CTATUKY, KHHEMAaTUKy U JEMOHCTPUPYET
JUHAMUKY 3HAYUTEIBHOE
(OIIK-1, OIIK-2) MMOHUMaHNE

Ymeer pelaTh COOTBETCTBYIOIINE KOHKPETHBIC 33/1a4H 3aJaHNH.
TEOPETHUYECKOI MEXaHUKH ITPH PaBHOBECHU U XopoIo Ot 75% no 90%
JBIDKEHUM TBEPABIX T U MEXaHUYIECKUX CUCTEM BEPHO PEILIEHHBIX
(OIIK-1, OIIK-2) TECTOBBIX 3aJaHUI

Bnaneer HaBBIKAMHU COCTABJICHHUS U PELIEHUS YPaBHEHUI (15-17u3 20) B
PaBHOBECHS U JBIKEHHSI TBEPABIX T U 9K3aMEHalMOHHBIX
MEXaHHMYECKHX CUCTEM Ounerax.
(OIIK-1, OIIK-2)

3HaeT (hyHIaMeHTaIbHbIE OCHOBBI TEOPETUYECKOM CryneHt
MEXaHHUKH, BKIIOYasi CTATHKY, KHHEMAaTUKY 1 JEMOHCTPHUPYET
JUHAMUKY YaCTUYHOE
(OIIK-1, OIIK-2) MOHUMaHue

Ymeer pelaTh COOTBETCTBYIOIINE KOHKPETHBIE 3a/1a4H 3aJaHu.
TEOPETHUECKON MEXaHUKHU IIPH PAaBHOBECHUU U Ot 50% nmo 70%
JBWKEHUH TBEPABIX TeT U MEXaHUYECKUX CUCTEM YHOBIL. BEPHO PELICHHBIX
(OIIK-1, OIIK-2) TECTOBBIX 3aJIaHUHN

Bnageer HABBIKAMHU COCTABJICHUS U PEIICHUS yPABHEHHI (10-14 3 20) B
paBHOBECHS U IBUKCHUS TBEPBIX TNl U 9K3aMEHALMOHHBIX
MEXaHUYECKUX CUCTEM ounerax.
(OIIK-1, OIIK-2)

3Haer (hyHIaMeHTaIbHbIE OCHOBBI TEOPETUYECKOM 1. Crynent
MEXaHHKH, BKJIF0Uas CTAaTUKY, KHHEMAaTUKy U JEMOHCTPUPYET
JTUHAMUKY HEOOJIBIIOE
(OIIK-1, OIIK-2) MMOHUMaHNe

Ymeer pelaTh COOTBETCTBYIOIINE KOHKPETHBIE 3a/1a4H 3aJaHUH.
TEOPETHUYECKO MEXaHUKH ITPH PaBHOBECHU U Menee 50% BepHO
JBIDKEHUM TBEPABIX T U MEXaHUUIECKUX CUCTEM PELICHHBIX
(OIIK-1, OIIK-2) TECTOBBIX 3aJaHUU

Brnaneer HaBBIKAMU COCTaBJICHUS U PEIICHUs ypaBHEHUI HEY .. (meneelO u3 20) B

paBHOBECHA U IBUKCHUA TBEPABIX TCII U
MCXAaHNUYCCKUX CUCTEM
(OIIK-1, OITK-2)

DK3aMEHAIMOHHBIX
ouierax.
2.CtynmeHt
JIEMOHCTPUPYET
HEMOHUMAaHHE
3aJaHMH.

3. ¥V cryneHTa HET
otBeTa. He ObLI10




ITIOITBITKH
BBITIOJTHUTH 3aJaHUC.

7.3. IlpumepHblii mepeYeHb OLEHOYHBIX CPeACTB (THIOBBIE TECTOBBIE

3aJjaHNisl WIH UHble MaTepuaJibl, He0OX0AUMbIe JJisl OLleHKH 3HAHWI, YMeHHIii,

HABBIKOB U (MJIH) ONbITA JIEATEJIbHOCTH)

7.3.1. llpumepHas tematuxka PI'P

He npenycmoTtpenst

7.3.2. IlpumepHas TeMaTuKAa U coaep:xkanue KP

He nipenycmoTtpensl

7.3.3. Boripochl 17151 KOJVIOKBUYMOB

He npenycmoTtpenst

7.3.4. 3ananus I TECTUPOBAHUS

He npenycmoTtpenst

7.3.5. Bonipocsl 10151 3aueTa

1. PaBHOBECHE CUCTEMEI CXOZ[}IH_[I/IXCH CI/I.H

lapuupHslit Tpex3seHHHK ABC ylepxupact
B PaBHOBECHH IpY3, NOMIBELIEHHbIH K IIAPHHPHO-
my Gonty C. Ilop, mefictBHeM rpy3a cTepxers AC
oxkat cwioit F, = 25 H. 3apmans1 yrist a = 60° u
B = 45°, Cunras crepxau AC i BC HeBeCOMBIMH,
OnpenesMTh yCHTHe B cTepxxHe BC.

Onnoponusiit map BecoM 12 H ypepxuBaer-

. CA B PABHOBECHH Ha IJIAJIKOH HAKIIOHHOH IuloC-
KOCTH ¢ TiomoLbio BepeBkH AB. Onpepenuts NiaB-
NeHHe Wapa Ha TUIOCKOCTB, €CIH yIonl & = 60°.

2. PaBHOBECHE MPOU3BOIBHOM MIIOCKOW CUCTEMBI CHUIT

OnpepenuTs MOMEHT M napbl CHIl, IPH KOTO-
poMm peakuus onopsl B pasna 250 H, ecnn nh-
TeHCHMBHOCTh pAcrpefiefieHHOH Harpysku gq =
= 150 H/m, paamepst AC = CB =

Banka AC 3akpennena B waphupe C u no-
nepKMBAETCH B TOPH3OHTANIBHOM NOJI0KE HUH
Bepeskoii AD, NepeKHHYTOH uepe3 6nox. Onpe-
feNUTh WHTEHCHBHOCTb PACrpelesieHHOH Harpys-
kn g, ccnn wnepl BC = 5 M, AC = 8 M, yron
a = 45°, a mec rpysa I paeen 20 H.



Koneu B onHoponHoro 6pyca BecoM 100 xH,
3aK peryieHHOTO B lapHupe 4, ONHpaeTCA Ha rian:
Kyio creHy. OnpenenuTo B kH nasnenue Gpyca Ha
cTeny, eciii yron a = 60°.

3. PaBHOBECHE COCTaBHBIX KOHCTPYKIIUI

100 H
OnpenesuTh BEPTHKAILIYIO COCTABAAIOWYIO

PCAaKIMK B apuupe A,

Onnoponnas Ganka AB, sec xotopoi 200 H,
‘cBOBOMHO ONMHpaeTcs B TOUKe B Ha TOPH30HTab-
nylo 6anky CD. OnpenesinTh, ¢ KaKok cuioi ban-
ka CD pieiicTByeT Ha OMOPHY10 NMIOCKOCTh B TOUICE
D, ecnu pacctosme CB = BD, yron a = 60°.
Becom Ganku CD nperebpeysb.

4. Pacuer mmockux ¢epM (METOJ BIpE3aHUs y3JI0B)

4.2.10

OnpenenuTh YCHIHE B CTEPXKHE AB, Cuna F =
=400 H.

OnpencnuTh. yciime B cTepxkue AB, Cuna F =
=400 H.

Tenes ¥

anenenmb ycunue B crepxHe 3, Cuna /=
- =460 H.




4.3.10

Onpenenuts ycunne B crepxte’8, Cuna F' =
= 260 H.

6. TpeHne CKOIbXKEHUS

Hano: P=10xH; Q=2xH; a=30";
kodddurment tperust [ =0.2.

Byner nu Teno HaXoAUThCS B paBHOBECHH?
Cuita TpeHHS paBHA. ..

Hano: P=10xH; «a =307; koopduurenr tpenus
f=04.

ByieT 11 TeNo HaXOAUTBCA B PABHOBECHH?

Cwuuia TpeHus paBHa. ..

Kakum noimkeH ObITh HAaMOOJIBIIHK BeC Ipy3a 2, It
Toro, utoObl rpy3 I Becom 100 H ocrasancs B mokoe
Ha HAKJIOHHOHU TIIOCKOCTH, €Ciii KoddPuImeHt
TpeHus cKoabkeHws f = 0,3.

7. IlpuBeieHrE CUCTEMBI CUJI K LIEHTPY

K ky0y ¢ pebpom a npunoxeHa 2
cucTeMa YeThIpEX OMHAKOBbIX :
10 MOJYJIIO CHII - i a
T )y r r F, !
=[] = [rs| =[] = P |
OnpenenuTts NPOESKLUUHU HA OCH _FF ;
[JIABHOT'O BEKTOPa U €ro ’
MOJYJIb. “E
a :
Of ol y




K xy0y ¢ peOpoM a mpritoskeHa 7
CHCTEMa JIBYX OJJHHAKOBBIX IO
r T -
MOTYITIO CHII ‘E‘:‘FZ‘ZP : -
: F
OmnpenenuTs NPOSKIUU Ha OCH |
KOOpPAMHAT TJIIABHOI'O MOMEHTa =
OTHOCHTENILHO Hauasa ; LB
koopaunat Ou ero Moy, a
Of 4
- a
X. ’ a
8. LleHTp TsKECTH TUIOCKUX (DUTYD
A y
¥ A
AT L 2M /11/ i 4M ) IM L
- x 1 B
3m ! 2m
of D ,
! v } 2M
Im 3
U i » : L
0 X Panunyc kpyrioro Beipe3a paBeH 7 =1M.
KoopzauHara y, meHTpa TSDKECTH OTHOPOLHOM Koopauuata X, HEHTpa TSKECTH O/THOPOHOU
[LIACTHHBI PABHA. .. TUTACTHHBI PaBHA. ..

9. KoopaunaTHbIi cioco0 3aaHus ABMKCHUS TOUKH

. .7t 2
3a/aH 3aKOH JABM)KCHHUS TOUYKH B KOOPJIUHATHON dopMme: x = 243 sm? m); y= Tt (m).

Omnpenenuts MOy CKOPOCTH TOYKH B MOMEHT BPEMEHU 7, =1cC.

10. EcrecTBeHHBIN c10ocO0 3a1aHUs NBUKECHUS TOUYKU

Touka ABMIKETCSI IO OKPYXHOCTH paguyca R M, AyroBas KOOpAMHATA U3MEHSETCS 10 3aKOHY S(?)
M. OmpenenuTbs KacaTellbHOE YCKOpPEHHE TOYKM B MOMEHT BpeMeHu f, =lc. R=6m;

s=4 ().

11. BpamarensHoe ABUKEHUE TBEPIOTO TeNa

Hano: OA =1m. Yriosas cKOPOCTh KPUBOLIMIIA U3MEHSIETCS 10 3aKOHY

. 7t
Y 4 ®=2sin— (paa/c) . OnpenenuTs KacatelbHOE YCKOPEHHE TOYKH A B MOMEHT

3
// BpeMeHn 7, =lc.

TBepIOE TeI0 BPAIIACTCs BOKPYT HEMOIBIKHOM OCH 110 3aKOHY ¢ = 5t° — 3¢ .




OmnpezennTs yriaoByI0 CKOPOCTh TENNa B MOMEHT BpeMeHH f, =1c.

12. Il;mockoe nBUXEHUE TBEPAOTO Tena

[onBmxHeI 610K paguyca R =2 M KaTHTCS 1O
TpOCy 0€3 CKOJIbIKCHHUS.

Cxopoctb koHIa Tpoca ¥, = 4wm/c. Onpenenuts

CKOPOCTb TOUKH A.

Kpusowmun masl OA4 = 2 M UMeeT B JaHHbIH
MOMEHT

BPEMEHH YIJIOBYIO CKOPOCTh @, = 4 pan/c,

AB =6wm.

X OnpenennuTts CKOpoCTh MON3yHa B.

ITom3yn A B maHHBI MOMEHT BPEMEHH MMEET
ckopocts V, =4 m/c; a =60°. Onpenenuts

CKOPOCTH MOJI3yHa B.

Koneco paguyca R =2 M katutcs 0e3

ckonpxenus. CkopocTts ieHTpa V, = 4 m/c.

Ornpeaenutb CKOPOCTb TOUKH A.

IR R TRAETERRRT TR

13. IlepBas 3amaua AMHAMUKH (KPUBOJIUHEUHOE JBUKEHUE)

MarepuanibHasi TOuka Maccor m = 14 Kr IBHXKETCS M0 OKPYKHOCTU painyca » = 7 M C IOCTOSTHHBIM
KacaTeJlbHbIM ycKopeHueM a, = 0,5 m/c. Onpenenuts MOIydb PaBHOAECUCTBYIOUIMX CHII,
JIEUCTBYIOIIUX HA TOYKY, B MOMEHT BpeMeHHU ¢ = 4 ¢, eciu 1ipu ¢yp = 0 ckopocTth vy = 0.

BayTpu riaakoil TpyOKH, M30THYTOW MO OKPYKHOCTH paadyca 7 = 2 M, B TOPHU30HTAIHHOU
MJIOCKOCTH U3 COCTOSIHUS MOKOSI ABUKETCS MaTepuasabHas TOUKa Maccor m = 42 Kr noj JeicTBUEM
cunel FF = 21 H. OnpenenuTs TOPU30HTAIBHYIO COCTABIISIONIYI0 PEAKIIMU TPYOKHM B MOMEHT
BpEMEHU ¢ = 7 C, €ClIi HallpaBJICHUE CUJIbl COBIAJAET C BEKTOPOM CKOPOCTH.

MarepuasibHasi TOYKa ABUKETCS MO KPUBOJIMHEWHOW TPACKTOPHUM MO AeHCTBHEM cuibl F = 157
+0,3m. OnpenenuTs Maccy TOYKH, €CJii B MOMEHT BpeMeHn ¢ =20 ¢ e€ yckopenue a = 0,6 M/,



14. Bropas 3agaua AHHAMHUKY (IPSMOJTMHEHHOE JBUKCHHE)

Teno maccoit m = 200 Kr U3 COCTOSTHUS TOKOS IBMKETCSA BBEPX IO TVIAJKON HAKJIOHHOM MJIOCKOCTH,
oOpa3yromield yroia B 30° ¢ TOPU3OHTANILHOM TMOBEPXHOCTHIO, MOj AeicTtBueMm cuibl 7 = 1 xkH.
Ornpenenuth BpeMmsl, 3a KOTOPOE TEJIO IEPEMECTUTCS Ha PACCTOSIHHUE § M.

MarepuanbpHas Touka Maccod m = 900 Kr IBMIKETCS MO TOPU3OHTAIBHOW MPSIMON MOJ AEUCTBHEM
cunbl ' =270t H, xoTopas HanpasieHa 110 TOH ke npsAaMoil. OnpeaeanTb CKOpOCTb TOUKH B MOMEHT
Bpemenn ¢ = 10 ¢, ecniu ipu 79 = 0 ckopocTs vy = 10 M/c.

15. Teopema 06 U3MEHEHUU KOTMYECTBA IBHKEHUS TOUKH

[Toe3n nBuKeTCs MO TOPU3OHTAIBHOMY MPAMOMY ydacTKy myTu. [Ipu TopmoxkeHHHM pa3BHUBaeTCs
cuJia conpoTuBieHHUs, paBHas 0,2 Beca nmoesga. Yepes kakoe BpeMs MOE3] OCTAHOBUTCSA, €CIIA €r0
HavyaybHas cKopocTh 20 m/c.

Teny cOOGLIMIM BBEPX 110 IMIa/KOI HAKIOHHOM MTOCKOCTH, oGpasyoeit yron 30° ¢ ropusoHToM,
Ha4aJIbHYIO CKOPOCTh Vg = 4 m/c. OnpenenuTs, 4epe3 Kakoe BpeMs TEJIO JTOCTUTHET MaKCUMaTbHOM
BBICOTBI ITOIbEMA.

16. Teopema 00 U3MEHEHUN KHHETUYECKON SHEPTHUH TOUKU

Temo maccoit m = 100 Kr HayWMHAEeT MOBIKCHHUE W3 COCTOSHHSA IIOKOSA IIO
TOPU30HTAIBHOW LIEPOXOBATOM IUIOCKOCTU MNOJ JCUCTBUEM IOCTOSAHHOM Cuibl F.
[Ipoiins myTh, paBHBIE 5 M, CKOPOCTh TOYKHM CTAaHOBUTCA paBHOU 5 w/c.
Onpenenuts MOAYNb CUJIBI F, €CIIM MOAYJIb CHIIbI TpeHUs paBeH 20 H.

F

Teno TONKHYTM BBEpPX MO TIAJKONW HAKJIOHHOHM IUIOCKOCTH, OOpa3ymoolield yron a = 30° ¢
TOPU30HTOM, C HAYaJIbHON CKOPOCTBIO V) = 4\/g M/c. OnpenenuTh pacCTOSTHUE, TPOHUIECHHOE TEIOM
JI0 OCTAaHOBKH.

17. IuddepennmanbHoe ypaBHEHUE BpAIEHUs TBEPIOTO Tela

OmHOpOIHBINA CTEepkKEeHb, Macca KoToporo m = 8 Kr u qmHa [ = 1,5 M,
Bpaiaercsi BOKpyr ocu Oz TOJ JECUCTBUEM Mapbl CUJI ¢ MOMEHTOM M, =
12-sin(37t/4) H-m. OmnpenenuTs yrioBoe YCKOPEHHUE CTEPKHS B MOMEHT
BpemeHu ¢ =2/3 c.

MaxoBUK B MOMEHT BKJIIOUYEHHUS TOPMO3a MMEET YIJIOBYIO CKOPOCTh @ = 6
pan/c. TopMo3amMil MOMEHT NOCTOSHHBIA U paBeH M,,= 10 H-M. MomeHT
WHEPLMM MaxOBHKa OTHOCUTEIBLHO OCH BpamieHus paBeH [, = 35 KT M. Onpenenuth BpeMs 110
OCTaHOBKH MaXOBHKA.

Onpenenuts paanyc MHEPLUY IIKKUBA Maccoil m = 5 Kkr u paguyca r = 0,4
M, €CJIM TOJ AecTBUEM cuil HaTspkeHust pemust 1; =27, =10 H on
BpalllaeTcsl C YriIoBOM CKOpOCThi0 = 10¢.




18. TeopeMa 0 IBUKEHUU LIEHTPA Macc

MEPEXOAUT C OJHOTO Kpas m1aT(hopMbl Ha
npyroii. Macca miatdopmser m; = 240 xr;
JUIMHA a = 5 M. B Ha9anpHBII MOMEHT
BPEMEHH CUCTEMA ITIOKOUIIACK.
ComnpoTHBIIEHHE ABHKCHUIO TIAT(HOPMBI HE
------------ »  yuuThbIBaercs. YeMy paBHa NPOEKLUs

O 77777 TTTTTTTTTTTTTTTTTTTTTITITTT X romomomtenm miopatet o 00w O

A ¢ a } YenoBek, Macca KoToporo m; = 60 kT,
i
1
1

B Crepxenb / = 1 M, Hecylunii Ha KOHIIE IApUK B Maccoit mp
= 10 Kr MOKeT Bpamatbcs BOKpYr ocu A . bpye D maccoii mp
o = 90 Kr HaXOIUTCA HA TJIATKOH TOPU3OHTATLHOMN TIOCKOCTH.
\. A Maccoii crepxHs npeHeOpedb. B HaguaIbHBI MOMEHT
[=7=" crcTeMa MOKOWIach. YeMy paBHa MPOESKIHS NepEeMECHNUS
Opyca Ha ock Ox, €ClIi CTEP’KCHb U3 HAYaJIbHOTO TTOJI0KEHUS
¢ = 60° mepeiiaéT B ropH30HTANBHOE.

D
O 777777777 T T T TT T T 77777 x>

MIPU3MBI A, IOJHUMAs TIPU MOILIU Tpoca Ipy3 B. B
HavaJe CUCTEMa HaXOJIWIACh B IIOKOE, TPCHUE HE
B C yuutbiBaetca. Hano: my =170 kr, mp = 10 k1, mc =
20 kr; o = 60°. UeMy paBHa NpOEKIIHs
a nepeMenienns npu3Msl 4 Ha ock Ox TocIe Toro,
A a KaK rpy3 B MogHUMETCS Ha BBICOTY a = 2 M.

(O FITTTTTTTETT T T T 77 _;‘

A Bpyc C ckonp3uT 1o 60KOBOM MMOBEPXHOCTH
i
i
i
i
i
i
i
i
i

19. Teopema 06 U3MEHEHUH KHHETHICCKOM YHEPTUU CUCTEMBI (Tea)

. K Baly AB XeCTKO NpUKPEIUIEH TOPU30HTAIbHBIA OJHOPOAHBIN CTEP/KEHb
Z’IB _ nuHOM [ =2 M u Mmaccorr m = 12 xr. Bany cooOieHa yrioBasi CKOpOCTh g = 2
‘ L pan/c. IIpenocraBieHHbIil caMomy cebe, OH OCTaHOBHIICS, crenaB 20 060pOTOB.
ﬁ OnpenenuTh MOMEHT TPEHHS B TIOIIAITHUKAX, CIUTASI €r0 TIOCTOSHHBIM.

Opnopoanble HMIMHIpUYEecKUue Katku [ u 2 maccod 20 Kr KakIblid
NMPUBOIATCS B JIBIDKCHHE W3 COCTOSHHUS TOKOS  TOCTOSIHHBIM
BpalaroiM MOMEHTOM mapel cuit M = 2 H-M. Onpenenuts cKOpoCTh
OCeH KaTKOB MPH UX MEPEMEIICHIH Ha PACCTOSHUE 3 M, €CJIH PAIUYCHI 72
=r;=0,2M.

OpnuHakoBbIe OJIOKU U 2 MAacCO m;=m, W paluyCcaMu r; = r»,
MIPEACTABIISIIONTNE COO0M OJTHOPOIHBIE TUCKU, HAUMHAIOT ABUKEHUE U3 COCTOSTHUS
MIOKOSI IO IEHCTBUEM CHITBI TsDKeCTH. OnpenenuTh cKopocTh IeHTpa C O6ioka /
MOCJIE TOTO, KaK OH OMYCTHJICSI BHU3 HA PACCTOSIHUE § = 3 M.

20. [Mpunnun Jamambepa a1t TOYKUA U CHUCTEMBI

MarepuanbHasi Touka maccoit m = 0,1 kr
CKOJIB3HT I10 HETJIaJKON, BEPTUKAIBLHO
pacnoioKEHHOW Hampasistomeit paauyca » = 0,4




M. B caMoM HMKHEM TTOJIOKEHUN CKOPOCTh TOUKHA Vv = 4 M/C, a KacaTelbHOE YCKOpeHue a, =7 M/c.
OmnpenenuTh MrHOBEHHOE 3HaUeHHE CHIIBI F, eciii KoapduuueHt Tpenus f=0,1.

Teno / ckoJIB3UT MO MIAAKON TOPU30HTAIBHON IJIOCKOCTH MOJT JCHCTBUEM CUJIBI TSXKECTHU Tena 3.
OrnpenenuTh HaTSHKCHUE HUTH, €CITK Tenna /[ U 3 UMEIOT Maccy m = 3 KT Kaxkblii. Maccoii 61oka 2
npeHeopeyb.

MarepuanbpHas Touka Maccoi m = 10 Kr IBUKETCS 110 OKPY>KHOCTH paguyca » = 3 M COIJIacHO
3aKOHY JBHKEHHS § = 4£°. ONpeeNuTh MOLY/Ib CHJIbl HHEPLIMH MATEPHAIBHOH TOUKH B MOMEHT
BpeMeHH ¢ = | c.

21. AKCHOMBI CTaTUKH.

22. Css3u u ux peakuud. [I[puHIAT 0CBOOOKIAEMOCTH OT CBS3EH.

23. Ipoekuust cuiibl Ha OCh. ClI0KEHUE CHIL.

24. PaBHOBeCHE€ CHCTEMBI CXOASIIMXCS chil. Teopema o TpEX CHIlax.

25. Ilnockas cucrema cui. Anrebpanyeckie MOMEHTBHI CUiIbl U mapbl. Pacmpenenénnas
Harpyska.

26. YpaBHEHHs paBHOBECHS TUIOCKOM cucTeMbl cuil (3 hopmbl).

27. TpeHue CKOIbXEHUS, TPEHUE KauCHUSI.

28. PaBHOBecHE COCTaBHBIX KOHCTPYKIIUH.

29. IInockue ¢epmbl. JleMMbl O HYJEBBIX cTepxkHsAX. Pacuér miockux ¢depm (meron
BBIPE3aHUsI Y3JI0B U METOJI CEUEHUN).

30. MoOMEHT cuJIbl OTHOCUTENBHO 1IEHTpa (KaK BEKTOP) M OTHOCUTEIBHO OCH.

31. MowmenT napsl (kak BekTop). Teopema o cimokeHuu map. Teopema 00 SKBHBaJICHTHOCTH
nap, BbITEKAIOLME CBONCTBA MapHI.

32. Teopema Ilyanco o mapajijeabHOM MEpeHOCE CUibl. TeopeMa O NMPUBEACHUU CHCTEMBI
CHUJI K IEHTPY.

33. VcinoBusi  paBHOBecusi cucteMbl cWil. Teopema  BapuHboHa 0  MOMEHTe
PaBHOICHCTBYIOLIEH OTHOCUTEIBHO LIEHTPA U OCH.

34. Anamutudeckue GopMyIIbI 11T MOMEHTA CUJIbI OTHOCHTEIIBHO OCEil.

35. BblunciieHue riaBHOTO BEKTOpa U TJIABHOTO MOMEHTA MPOCTPAHCTBEHHOM CHUCTEMBI CHJI.

36. YpaBHEHHUS paBHOBECHS IPOCTPAHCTBEHHOM cUCTeMbI cril. Ciydaid mapaJuieIbHbIX CHUJL.

37. IlpuBeneHue NpoCTPAHCTBEHHOW CUCTEMBI CHJI K IPOCTEUIIIEMY BULY.

38. LlenTp Tsmxectu TBEpHOTO Tena. KoopauHaTh IEHTpa TAKECTH I 00bEMHBIX TEI.

39. KoopauHatel LEHTpa TKECTH TUHUM. LIEHTp TSKECTH IyTu OKPYKHOCTH.

40. KoopamHaThl IEHTpa TSKECTH TUIOCKOM Purypsl. LleHTp TsbkecTn TpeyroiabHuKa, CEeKTopa
Kpyra.

41. Meroapl HaXOXICHUS LIEHTpA TSHKECTU TBEPABIX Ted. CTaTUYECKMH MOMEHT IUIOIIAIN
TUTOCKOU (UTYPHI.

42. CroocoOsl 3amaHus IBUKEHUS TOUKU.

43. CkopocTb U YCKOPEHHME TOUKH NPH BEKTOPHOM M KOOPAMHATHOM CIOCO0ax 3alaHus eé
JBUKEHHSL.

44. CKopoCTh U yCKOPEHHE TOYKH IPU €CTECTBEHHOM CIIOCO0E 3aJaHusl €€ IBUKCHHUS.

45. YacTtHble cilyyau JBH)KEHUS TOUYKH.

46. IloctynarenpHoe JBUKEHUE TBEPAOIO TENA, ETO CBOWCTBA.

47. BpamarenbHoe IBHXEHHUE TBEPJOIro Tejla BOKPYI HEMOABMKHOW Ocu. YacTHble ciydan
BpalleHus TBEPAOIO Tea.

48. CkopocTH M YyCKOPEHHUS TOYEK Bpallarolierocs TBEPAOro Tea.

49. TlepenaTouHble MEXaHU3MBI.

50. IlnockonapamienbHOE ABUKEHHUE TBEPAOTO TENA.

51. Teopema 0 CIOXEHUH CKOPOCTEH MpHU IUIOCKOM IBUXEHUM TBEpAoro tena. Cieactsue
(Teopema 0 MPOEKIIMH CKOPOCTEH ABYX TOUEK TBEPIOTO TETA).

52. MrHOBEHHBIM WEHTP CKOPOCTEH, €ro CYIIECTBOBAHWE M E€IUHCTBEHHOCTh. YacTHbIE
ClIy4yau ONpeJeIeHUs MIIC.



53. Teopema 0 CI0KEHUU YCKOPEHHUH TP TIJIOCKOM JIBU>KEHUU TBEPIOTO TEJIA.

54. CnoxHoe nBwxeHue Touku. IIpaBmwiio JKykoBckoro omnpeneneHus HanpaBiIeHUS
yckopenus Kopuonuca.

55. Teopema 0 CI0KEHUU CKOPOCTEN MPH CIOKHOM JIBUKEHUH TOYKH.

56. TeopeMa O CIOKEHMH YCKOPEHHH TIpW CIIOKHOM JBIKEHHHM TOYKH (Teopema
Kopuomnuca).

7.3.6 Boripocskl 1u1s IK3aMeHa

1. 3akonsnl nuHaMUKHA. CUCTEMBI € JUHMUII.
2. JubdepeHuuansuble ypaBHEHHS IBUKEHUS CBOOOJHOW MaTepUaIbHOU

3. JIBe 3agauyu IMHAMUKH.

4. OTHOCHUTENBHOE JBUKEHUE TOUKHU.

5. KomunuectBo aBmxeHus Touku. Mmmynec cuiibl. Teopema 00 H3MEHEHHH
KOJIMYECTBA IBUKEHUS TOUKH.

6. MomeHT KoiMyecTBa JBUXKEHUA TOUKU. Teopema 00 M3MEHEHMHM MOMEHTA
KOJIMYECTBA IBUKEHUA TOUKHU. CIeACTBHUS.

7. Pabora cuibl. MOIIIHOCTS.

8. Pabota cuiibl TSXKECTH, TPEHHUSI, YIIPYTOCTH.

9. Kunernueckass sHeprusi Touku. Teopema 00 H3MEHEHUU KUHETHYECKOU
SHEPrUU TOYKHU.

10. Cuctema matepuaabHBIX TOUCK (OTMpeneneHue, KiaccupuKamms CHuil, Macca,
LEHTP Macc).

11. Iuddepennmanbubie ypaBHEHHUS IBHXKEHUS MEXAHUYECKON CUCTEMBI.

12. Teopema o nBM>XEeHUH LIeHTpa Macc. CrieacTBus.

13. KonnuecTBO OBMXKEHHSI MEXaHHYECKOW cucTembl. Teopema 00 HM3MEHEHHUH
KOJIMYECTBA JIBUKEHUS MEXAaHUYECKOW cucTembl. CleACTBUS.

14. MomeHThI nHEpUUH TBEPOTO Tena. [Ipumepsi.

15. Teopema 0 MOMEHTE MHEPLHH TBEPJIOTO TENA OTHOCUTEIBHO MapaJUIEIbHbIX
OCeH.

16. Kunetnueckuii MOMEHT cucTeMbl. Teopema 00 U3MEHEHHH KUHETUYECKOIrO
MoMeHTa. ClaeacTBus.

17. AuddepenumanbHoe ypaBHEHHE BpalleHUs TBEPAOro Tejda BOKPYT
HENOABUYKHOU OCH.

18. Iudbdepennmansuple  ypaBHEHUS  IUIOCKOMAPAJIICIBHOTO  JIBHDKCHUS
TBEPAOTO TEA.

19. Pabota Bpamaromiero momenTta. ConpoTuBiIeHUE MPU BPALLEHUH.

20. Kunetnueckasi sHeprusi MEXaHU4ecKoil cuctembl. KnHeTnueckas sHeprus
TeJa IPU NOCTYNATENbHOM, BPALIaTEIbHOM M IUIOCKONAPAJUIEIIBHOM JIBHKEHUAX
tena. Teopema 00 U3MEHEHNH KUHETUYECKOM 3HEPTUN CUCTEMBI.

21. IlorennmanpHas 3Heprus. 3aKOH COXpPaHEHUS MEXAHUYECKOW SHEPTIHUU.

22. Ipunmun JanamoOepa A TOYKH.

23. Ipunamun JanamGepa a1 MEXaHUYECKOU CUCTEMBI.

24. I'maBHBIA BEKTOP U IJIABHBIA MOMEHT CHUJI UHEPIIUH.

25. IIpuHIUIT BO3MOKHBIX MEPEMEILICHUH.

26. O011ee ypaBHEHUE JUHAMUKHU.



7.3.6.1 IlpumMepHBbIi BApDHAHT 3K3aMEHAIIMOHHOI0 TECTOBOr0 OMjIeTa

Nel

Opropomssiit mwap secom 12 H ynepxunaer-

2 CA B DaBHOBECHH Ha IJIaJIKOH HAaKJIOHHOH IUIOC-

KOCTH ¢ NOMO1IbI0 BepeBKK AB. Onpepenuts Aas-
NeHye 1apa Ha TUIOCKOCT, €CIH yroi a = 60°.

No2
4 OnpenenuTs peakuuio onopsl [, eC/H CHIIbI
F, = 84,6 H, F, = 208 H, paamepbl AB = 1 Mm,
BC=3M,CD=2Mm. .

Ne3
Oumnopopnan Ganka AB, Bec xotopoii 200 H,
‘cBOGOIHO OMMpaeTCcA B TOYKe B Ha TOPH30HTab-
Hyto 6anky CD. Onpenennts, ¢ KaKoi cuiioit Gan-
xa CD fneiicTByeT Ha OMOPHY0 MIIOCKOCTh B TOUKeE
D, ecnu paccrosuue CB = BD, yron a = 60°.
Becom Banki CD npenebpeus.

No4
Onpenenuts.ycunue B crepxue AB, Cuna F =
=400 H.
Ne5

‘Onipenenuts ycuine B CTepxHe 6. Cuna F :=
= 360 H.

No6
Hano: P=10xH; Q=2xH; a =30"; koadpdunment tpernst ' =0.2.
Byzer 1 Tesio HaxoauThes B paBHoBecun? Cuila TpeHHs paBHa. ..




Ne7
K kyOy ¢ pebpoM @ mpuinoxkeHa cucteMa AByX

r, I
OZIMHAKOBBIX MO MO0 CHII ‘E‘ = ‘Fz‘ =P.

=

OnpenenuTs TPOSKINK Ha OCH KOOPAWHAT TJIABHOTO

MOMYJIb.

': E MOMEHTa OTHOCHTENBHO Havana koopausat O u ero

A Neg
y 2M 2 o
M L KOOpI[I/IHaTa yc LCHTpPA TAKECTU OJHOPOAHOU

IJIaCTUHBI paBHA...

3m

Ne9

. 7t 2
X = 2\/5 Sln? (M); y=—t(M). OnpenenuTs MOIyJIb CKOPOCTH TOUYKH B MOMEHT BpeMeHH 7, =1 c.

NelO
Touka IBIKETCS IO OKPYXKHOCTH paauyca R M, IyroBas KOOpAHHATA H3MEHSIETCS 10 3aKOHY S(7) M.

3
OnpenennTs KacaTeIbHOE YyCKOPEHHE TOYKH B MOMCHT BpeMeHn £, =1c. R=6wm; s=41" (M).

Nell
TBepmoe TeNo BpalaeTcss BOKPYT HEMOABIIKHON OCH TT0 3aKOHY ¢(2). OIpenenTh yIIIoBYI0 CKOPOCTh Tea

. T
B MOMEHT BpeMeHHu £, =lc. ¢ =2 s1n?.

Nel2
IMon3yH A B JaHHBIH MOMEHT BPEMEHH UMEET

ckopocts V, =4 m/c; a =60". Onpenenuts

CKOPOCTH TMTOJI3yHA B .

Nel3
MarepuanbHas TOUKa ABMKETCS 110 KPUBOIMHEHHON TPaeKTOPHH 1O AecTBHEeM crutbl F = 157 +0,3m.
Omnpe/e/INTh MacCy TOUKH, €CIIM B MOMEHT BpeMern ¢ =20 ¢ ed yckopenne a = 0,6 m/c’.

Nel4
MartepuanbHas Touka Maccolt m = 900 Kr ABMIKETCS M0 TOPU30HTAIBHON MPSIMOM MO IEHCTBUEM CUIIBI [ =
270t H, xoTopas HampaBJieHa 10 TO ke mpsMoii. OnpeaeuTh CKOPOCTh TOYKH B MOMEHT BpeMenu ¢ = 10 ¢,
eciu ipu 1y = 0 ckopocTh vy = 10 m/c.

Nel5
[Moe3x ABMKETCS IO TOPH3OHTAILHOMY MPSIMOMY YYaCTKy IMyTH. [Ipr TOpMOYKEHUH pa3BUBAETCS CUIIa
conporusieHus, paBHas 0,2 Beca moesaa. Yepes kakoe BpeMs TO€31 OCTAHOBHUTCS, €CIIM €0 HayaIbHas
ckopocth 20 m/c.

Nel6
TeIto TOMKHYIX BBEPX 110 TNIAAKOI HAKIOHHOM IUTOCKOCTH, oOpasyromeif yron a = 30° ¢ TOpU30HTOM, ¢
HAYAIBHOM CKOPOCTBIO V) = 4\g M/c. OTIpe/IenuTh PACCTOSHIE, IIPOIICHHOE TEIIOM JI0 OCTAHOBKH.




Nel7
Onpenennuts paguyc MHEPLUY IKMBAa Maccol m = 5 Kr U paauyca r = 0,4 M, eciy oJ| AeHCTBUEM CHIT
HaTsDKeHus pemas 7; = 27, = 10 H oH Bparmiaercst ¢ yrioBoil ckopocteio @ = 10¢.

A Nel8

Crepskenb / = 1 M, Hecylumii Ha KOHIE apuk B maccoll mp
= 10 kr MmoxeT Bpamarbcs BOKpyr ocu A4 . bpyc D maccoii
mp = 90 KT HaXOOUTCA Ha IJIaJKOH TOPU30HTAIEHON

yi

3 ¢ Maccoii 6pedn. B i
I A TIJIOCKOCTH. accon CTep>KH51 HpeHe pellb. HaYaJIbHBIN
i s

B

MOMEHT CHUCTeMa MoKomnack. YeMy paBHa MPOEKITUS
nepemenieHus opyca Ha ock Ox, €ClH CTepP>KEHb U3
D HAaYaIBHOTO monoxkeHus ¢ = 60° mepeinéT B

O 77T TTT T T T I i7777 x,. TOPU3OHTAJIEHOE.

Nel9
OnHopoAHbIC WIMHIPUYECKUE KaTKu [ U 2 Maccoil 20 Kr KaxKJIbIil NpUBOASTCS
B JIBIDKEHUE U3 COCTOSIHHS ITOKOS IMTOCTOSSHHBIM BPAIIafOIIMM MOMEHTOM Taphl
cun M =2 H-m. Onpenenuth CKOPOCTh OCEH KaTKOB IMPH UX ITEPEMEIICHIH Ha
paccrosinue 3 M, eciu paauycel -, = r; = 0,2 m.

No20
Teno I CKOMB3UT IO TIAAKON TOPH30HTATEHOMN MITOCKOCTH IO ISHCTBHEM CHIIBI
TsoKectr Tena 3. OnpenenuTh HaTsHKSHUE HUTH, €CITH Tenna / M 3 UMEIOT Maccy m =
3 kr kaxapIi. Maccoli 610ka 2 mpeHeOpeyb.

-mg
7.3.7. IllaciopTt poHIA OLIEHOYHBIX CPECTB
Ne m\m KonTposupyembie pa3ienbl (TeMbl) Koa konTponupyemoii HaumeHnoBaHue
JMCUMILIMHBI KOMIIeTeHIIUM (MJIH ee OLICHOYHOI'0 CPeACTBA
4acTH)
1 OCHOBHBIC ITOHSATHS, OTIPEIICIICHIS 1 (OIIK-1, OHK-2) 3auer
TEOPEMbI CTATUKH.
2 Cucrtema cuji, pacroyioKEHHBIX B OJTHOM (OIK-1, OIIK-2) 3auer
IIJIOCKOCTH.
3 [TpousBonbHAs cucTEMa CHIL. (OIIK-1, OIIK-2) 3auer
eHTp TsHKECTH TBEPABIX TEIL.
4 BBenenue B kuHeMaTuky. Kunemaruka (OIIK-1, OHK-2) 3auer
TOYKHU.
5 Kunemartuka TBEpioro Tena. (OIIK-1, OHK-2) OK3aMeH
6 CnoxxHO€ ABMKEHUE TOYKH. (OIIK-1, OHK-2) OK3aMeH
7 BBenenue B TuHAMUKY. J[MHAMUKA TOUKH. (OIIK-1, OIIK-2) OK3aMeH
8 OO6mue TeopeMbl TMHAMUKA (OIIK-1, OIIK-2) OK3aMeH
MEXaHUYECKOM CUCTEeMBI. J[mHaMuKa
TBEPJOTrO Tena.
9 [TpuHIMTIBI MEXaHUKH. (OIIK-1, OHK-2) OK3aMeH




7.4. Illopsinok npoueaypbl OLleHUBAHUS 3HAHUH, YMEHNH, HABBIKOB M (HJIH)
ONbITA AeSITeJIbHOCTH HA 3Talle MPOMEKYTOYHOT0 KOHTPOJISI

3adyeT MOXKET MPOBOAMUTHCS MO HTOTaM TEKYIIEH YyCIeBaeMOCTH, U IyTeEM
OpraHu3allK CIEeNHATIBHOTO OMpPOCca, MPOBOJUMOTO B YCTHOM M (WJIM) MUCbMEHHON
dbopme.

[Ipu mpoBeneHnn sK3aMeHa oOywaromiemycs mpenoctasisiercss 90 MHUHYT Ha
BBHITIOJIHCHHUE 33/IaHW B DK3aMEHAIIMOHHOM TeCTOBOM Omiere. Kpurtepuu OIeHKH:
MeHee 50% BepHO BBIMOJHEHHBIX TECTOBBIX 3aianuil (MeHee 10 u3 20) — «HEya.»; OT
50% nmo 70% BepHo BhImosHEeHHBIX 3amaHuil (10-14 u3 20) — «ymoBiLy; ot 75% 1o
85% BepHO BbINoOJMHEHHbIX 3aaaHuil (15-17 u3 20) — «xop.»; ot 90% u Gosiee BepHO
BBITIOTHEHHBIX 3adaHui (18-20 uz 20) — «ota.». Bo BpeMs mpoBeneHus 3adera U

9K3aMC€Ha

oOyyaroruecs

MUKPOKAJIBKYJISTOPAMH.

MOTYT

ITOJIBb30BATbLCA

HHXXCHCPHBIMU

8. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUA
CAMOCTOSATEJBbHOM PABOTHI OBYUAIOIIUXCS MO

JTUCLHUNJIUHE (MOJYJIIO)
Ne HanMenoBanue u3gaHus Buna m3nanust ABTOp TI'ox u MmecTO Mecto
n/n (yueOHHK, yueOHOE (aBTOPBI) H3IaHUA XpaHeHHUA U
nocoodue, KoJInYe-
MeTOonYecKue CTBO
yKa3aHus,
KOMIBIOTEpHAast
nporpamMma)

1 | IIpousBosbHAS ITIOCKAsT CUCTEMA Meroamueckue Yepupix A.B. 2007 bubm.
CUJI: 33/1aHUS U METO/I. YKa3aHus 10 | yKa3aHusd bumxues Boponex. 150 2K3.
TEOPETUUECKON MEXaHUKE JJIs Ne 870 P.X. T'ACY
CaMOCTOSITEITLHOM paboTHI cTya. 1 Amnup3aeB
Kypca CTPOUT. CHEIl. M.I1.

2 | Cratuueckuid pacu€t miockux ¢epm: | Meromudeckue Yepurix A.B. 2010 bubm.
METOJI. YKa3aHHS U KOHTPOJI. yKa3aHus Yepurix B.B. | Boponex. 300 k3.
3aaHus 711 CTyI. JHeBHOU hopmbr | Ne 408 rACY
00y4YeHHUs] HHKEHEPHO-CTPOUT. CIIel.

3 | Kunemaruka: MeTo. yKa3aHus As MeTtoaudeckue Kopobxun 2007 bubm.
CaMOCTOSITETIbHOM padoTHI cTy . 1 yYKa3aHus B.A. Boponex. 350 k3.
Kypca CTPOHT. CITell. Ne 498 Topstaen rACy

B.H.

4 | Cratuka: METOA. yKa3aHUs U KOHTp. | Metoauueckue Ko3znos B.A. 2005 bubm.
3aTaHMS TI0 TEOPETHICCKOM yKa3aHusg Kopobxunu Boponex. 1000 k3.
MEXaHHUKE I CTYI. 3/0 HHKeHepHO- | Ne 152 B.JL. rACY
CTPOMT. CHEIl.

5 | Kunemaruka: MeTo. yKa3aHus 1 MeTtoauueckue Ko3znos B.A. 2012 bubmn.
KOHTP. 3aJaHMSI 110 KYpCy yKa3aHusg Kopobxuu Boponex. 800 k3.
TEOPETHUECKON MEXaHUKHU Ne 713 B.JL. rACY

Opasa M.T.

6 | JluHamuKka: METOA. yKa3aHHs U MeTtoauueckue Ko3znos B.A. 2010 bubm.
KOHTP. 3aaHMSI 10 TEOPETHICCKOM yKa3aHusg Kopobxuu Boponex. 800 k3.
MEXaHHKe JUIs CTY. 3/0 HHKeHepHO- | Ne 647 B.A. Ir'ACY
CTPOUT. CIeLl. T'opsiuen

B.H.
7 | IlpumeHeHne TeopemMbl 00 Meroamueckne KopobxuH 2004 buba.




W3MCHCHUY KHHETUIECKOM DHEPTUN | YKa3aHUSA B.JL. Boporex. 300 2K3.

1 O0IIIero ypaBHEHUS TUHAMHKH K Ne 591 Uepnrix A.B. rACy
WCCIIEIOBAHUIO ABMKEHUS T'opsiaes
MEXAHUYECKON CUCTEMBI C OJJHOU B.H.

CTETICHBIO CBOOO/IBI: 3aJaHUS U
METO/1. YKa3aHUs 0 TEOPETUIECKOM
MeXaHHWKe Ui CTYJeHTOB 2 Kypca
CTPOUT. CHell.

9. METOAUYECKHUE PEKOMEHJALIMU JIJ1S1 OBYUAIOIMXCS
o
OCBOEHWIO JUCHUMIAHBI (MOJ1YJIIO)

Bup yueOHbIX 3aHsTHI JlesTenbHOCTh CTYAEHTA

Jlexnus Hamucanue koHCTIIEKTa JIEKIHI: KPAaTKO, CXeMAaTUYIHO, TTOCJICIOBATEIHHO
(hUKCHPOBATh OCHOBHBIC TIOJI0XKEHHMSI, BEIBOBI, (POPMYTUPOBKH, O0OOIICHUS;
MOMeYaTh BaXKHBIE MBICIH, BBIICTISTH KIFOUEBBIC CIIOBa, TepMUHBI. [IpoBepka
TEPMHHOB, TIOHATHIA C TIOMOIILIO SHITUKIIONICIUH, CIIOBAapei, CIPABOYHUKOB C
BBINMCHIBAHNEM TOJIKOBaHHH B TeTpaab. OO03HAYCHNE BONPOCOB, TEPMUHOB,
MaTepuaia, KOTOpbIe BBI3BIBAIOT TPYTHOCTH, TIOUCK OTBETOB B
PEKOMEHTyeMOH JInTepaType.

[IpakTudeckue 3aHATUS PaboTa ¢ KOHCIIEKTOM JIEKIUH{, TPOCMOTP PEKOMEHAYEMOI TUTEPaTyPHI.
Pemenne 3amau mo paccMaTrpuBaeMoii TeMe U3 PEKOMEHIyeMOr0 3aJaqHHKa,
peleHune 3a/1a4 U3 TeCTOBBIX 3a/laHuil. BrIoTHeHNe TpUMEpHOTO BapruaHTa
pacueTHO-TpadMUECKUX 3aJaHHH.

CamocrositensHast pabota | [IpecienyeT nenb 3aKpenuTh, YIIIyOUTh U paCIIUPUTH 3HAHUS, TIOTy4YEHHbIE
CTyJICHTaMH B XOJI¢ ayIUTOPHBIX 3aHATHH, a TakKe cHOPMHUPOBATH HABBIKU
paboThl ¢ Hay4HOH, Y4eOHOM U y4eOHO-METOMYECKON TUTEPaTypOH,
pa3BUBaTh TBOPUECKOE, MPOAYKTHBHOE MBILIICHHE 00y9aeMbIX, UX
KpeaTHBHBIC Ka4ecTBa, (hopmMupoBaHue mpodeccHoHaIbHbIX U
OOIIEKYJIBTYPHBIX KOMICTEHIHH.

IToaroroBka K s5K3aMeHy [Ipu moAroToBKe K 9K3aMeHy (3a4eTy) HEOOXOJMMO OPUEHTUPOBATHCS Ha
(3auerty) KOHCHEKTHI JIEKIIH, pEKOMEHIYEMYIO JINTEPATypy U PEIICHUE 3a/1a4 Ha
PaKTUYECKUX 3aHSITHUAX.

10.YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE
OBECIIEYEHME JJUCIIUITJINHBbI

10.1. IlepeyeHb OCHOBHOW ¥ /JONOJHUTEJILHON Y4YeOHOH JHMTEpaTyphl,
HEe00X0AMMOii 1151 OCBOCHUS M CHUIIMHBI (MOXYJISA)

OcHoBHas JquTEpaTypa

1. sA6nouckuii A.A. Kypc Teopetnueckoit mexanuku. Cratuka. Kunemaruka.
JNuuamuka: yueOHuk / A.A. SI6mouckuit, B.M. Hukudoposa. — 16-e u3s., crep. — M.:
Knopyc, 2011. - 603 c.

2. Memepckuii M.B. 3agauu no TeopeTHUecKor MexaHuKe: yued. mocodue ais
By30B: pek. YMO / N.B. Memepckuii; noa pea. B.B. Ilaaxemosa, J[./I. Mepkuna. —
50-e u3n., crep. — CIIO.: m3marenscTBO «Jlanby, 2010. — 448 c.




3. COopHUK 3a7aHMii 1J11 KypCOBBIX paboT 10 TEOPETHUECKON MeXaHUKe: yueo.
noco6ue g BTy3oB: non. MO CCCP / mox oOmr. pen. A.A. SI61oHckoro. — 18-¢
u3., crep. — M.: Kuopyce, 2011. — 386 c.

4. COOpHUK KOPOTKHUX 33/1a4 MO0 TEOPETUYECKON MexaHuKke: yuel. mocodoue amus
By30B: pek. YMO / non pen. O.0. Kene. — 3-e u3n., crep. — CIIO.: u3garenscTBo
«JIauby, 2009. — 368 c.

JlonoTHUTeIbLHAS JUTepaTypa

1. Tapr C.M. Kpatkuii kypc TeopeTnueckor Mexanuku: yueo.: pexk. MO PO /
C.M. Tapr. — 17-e uzn., crep. — M.: Boici. mik., 2007. — 415 c.

2. babanoB B.B. Teopernueckass MexaHHKa JIJIsl apXUTEKTOPOB: YUYCOHUK B 2 T.:
mon. MO P®. T.1/B.B. ba6anos. — M.: Akagemus, 2008. — 247 c.

3. ba6anoB B.B. TeopeTnueckas MexaHUKa sl apXUTEKTOPOB: YUEOHHK B 2 T.:
non. MO P®. T. 2 / B.B. ba6anos. — M.: Akagemus, 2008. — 269 c.

4. bate M.U. u ap. TeopeTnueckas MexaHWKa B IpuMepax M 3aaadax. Tom 1.
Cratuka u kuHemaruka: yuye6. mocobue / M.U. bartp, ['.10. J[xanemunze, A.C.
Kenb3oH. — 11-e u3x., crep. — CIIO.: uznarensctBo «Jlanpy», 2010. — 667 c.

5. barb M.U. u np. Teopernyeckas MexaHuKa B pUMepax U 3agadax. Tom 2.
Junamuka: yue6. mocooue. / M.U. bats, ['.}O. [Ixanenumze, A.C. Kenb3on. — 9-¢
u31., crep. — CII6.: n3narensctBo «Jlauby, 2010. — 638 c.

10.2. IlepeyeHb WH(MPOPMAUMOHHBIX TEXHOJOTHH, HCIHOJb3yeMbIX IPH
OCYILECTBJIECHMH 00pa30BaTeJILHOI0 MpoLecca Mo JAUCHUILIMHE (MOIYJII0),
BKJIIOYasi IMepedyeHb MPOrpaMMHOr0 odOecneyeHusi W HHGPOPMANMOHHBIX
CIIPABOYHBIX CHCTEM:

1. [Iporpammuslie ipoaykTel Microsoft Office

10.3. IlepeyeHnb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTepHET», HEOOXOAUMBIX [IJISI 0CBOEHMS JUCIHUILIUHBI (MOYJIs1):

1. http://catalog2.vgasu.vrn.ru/MarcWeb2 — snextponHas 6ubanorexa.

2.  http://www.iprbookshop.ru — pecypc, BKIIOYAIONUN  BJIEKTPOHHO-
OMOJIMOTEYHYIO CUCTEMY, TICUATHBIC U DJICKTPOHHBIC KHUTH.

3. http://elibrary.ru — snekTponnast GubinoTeKa.
4. http://www.knigafund.ru — 3nekTpoHHO-OUOIMOTEUHAs CUCTEMA.
5. http://encycl.yandex.ru — SHITUKIJIONIEIUU U CIIOBAPH.
11.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
JUCHUIIJINHBI

s mpoBeneHUs psAa JICKIUOHHBIX 3aHATHNA MO AWCIHILIAHE HEOOXOIMMBI
ayJUTOPUH, OCHAIICHHBIC MPE3CHTAIMOHHBIM 0o0opynoBaHueM (kommbioTep ¢ OC
Windows u mnporpammoit PowerPoint unu Adobe Reader, mynbTumenuiiHbIN
IIPOEKTOP U IKPaH).



Jlia o0ecniedyeHrs NMPaKTUYECKUX 3aHITHHA TpeOyeTcss KOMIBbIOTEPHBIN Kilacc ¢
KOMIUIEKTOM JIMIIEH3HOHHOTO MPOTrpaMMHOro obecredeHust (MpH HCIOJIb30BAHUU
AIIEKTPOHHBIX U3aHUI — KOMITBIOTEPHBIN KJIACC C BBIXOAOM B MIHTEpHET).

12.METOANYECKUE PEKOMEHJAIINU 11O OPTAHU3ALINHU
N3YUYEHUS TUCHUIIIINHDBI (06pa3oBaTebHbIE TEXHOIOTHHN)

B kadecTBe OCHOBHOW HCIOJNB3YeTCS TPATUIIMOHHAS TEXHOJOTHS H3y4eHUS
MaTepuaia, MpeArnojararas X1UBoe OOIIeHHWe MpernojaBaTeNs U CTyAeHTa. Bce
BUJBI JIEATEIBHOCTH CTYICHTA JOJDKHBI OBITH OOECHEYeHBI JOCTYIIOM K Yy4eOHO-
METOAMYECKUM  MaTepuanam (ydeOHMKaMm, ydeOHbIM TocoOusM). YueOHbIe
MaTepuraia JOJDKHBI ObITh TOCTYIHBI B TICUATHOM BHJIE€ U, KPOME TOTO, MOTYT OBITH
NPEJCTaBICHBl B JJICKTPOHHOM BapuaHTe W mpeAcTaBiaTbes Ha CD u  (umm)
pa3MeniaThCs Ha caiiTe y4eOHOTO 3aBEICHHUS.

B mpomecce camoctosTensHON pabOTHl CTYACHT 3aKpeIUIIeT TOJyYCHHBIE
3HAHWS ¥ HABBIKY, BRITTOJIHSS JJOMAIITHAE 3a/TaHMSI TT0 KKI0M TeMe MOTYJIA.

B kadectBe WTOroBOro KOHTPOJIS TPH HW3YYECHUW NUCIMIUIMHBI SIBIISIETCS
IK3aMEH.



[Tporpamma coctaBieHa B coorBeTcTBUU ¢ TpedboBanusmu @I'OC BO ¢ yuerom pe-
komenaauui u OIIOIT BO no nanpaieHuto HOI{FOTOB§I/I 08.03.01 «CTtpouTesibCTBO»

PykoBoauteas OINOII k.T.H., npod. ( Tkauenko A.H.

(3aHMMaemast 10JDKHOCTD, yUeHasi CTeneHb U 3BaHUe) (noanuce) (MHULMATBI, haMuus)

Pabouass nporpamma ‘onoOpeHa yueOHO-METOIAUYECKOM KOMHUCCHEH CTpOUTENbHOro (a-
KyJIbTeTa
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