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1. llosicHUTEJIbHAS 3AIIUCKA

®OC mnpenHazHayeH [Jisi KOHTPOJSI W OIIGHKHM 00pa3oBaTelIbHBIX
TOCTHKCHHIM OOYJaroNMXcCs, OCBOMBIIUX MPOTrpaMMy y4eOHOU THCIMILTAHBI
OI1.02 Texnuueckass MEXaHUKa.

Ha ocBoenume mnporpaMmmbl y4eOHOM JAMCHMILUIMHBI OIL02
Texanueckas MeEXaHWKa OTBeAE€HO MaKCHMaJbHOW y4eOHOW Harpy3kd Ha
cTynenrta 136 gacoB, B TOM YHCIIE:

- 00s13aTebHOM ayIUTOPHOM ydeOHOM Harpy3KHu CTyAcHTa 82 4acoB;

- CaMOCTOSITENIbHOM paboThl CTyAeHTa 42 4acoB.

®OC BKIIOUAIOT B c€0S KOHTPOJbHBIE Marepualibl JJIsl MPOBEACHUS
ONEpPaTUBHOTO (IIOYPOYHOTO), pyOekHOTO (IO pa3zaenaM M YKpYNHEHHBIM
TE€MaM) U UTOTOBOT'O KOHTPOJIS 1O 3aBEPIICHUIO U3YUECHUS JUCIUTUIAHBI .

DOC npedycmampuesaem ciedyrouiue 6u0bl KOHMpOos:

- YCTHBIU OIIPOC;

- MICHbMEHHBIC PAOOTHI;

- KOHTPOJIb C TOMOIIBIO TEXHUYECKUX CPEACTB U HH(POPMAITMOHHBIX
CUCTEM.

DOC npeononazarom cinedyoujue (hopmvl KOHMPOJA:

- cobecemoBaHue,

- TECTUPOBAHHUE,

- KOHTPOJIbHBIE PA0OTHI,

- naboparopHasi, mpaKTu4IecKas,

- pedeparsl U MHBIE TBOPYECKHUE PAOOTHI,

- DK3aMeH.

HtoroBoii Gpopmoit KOHTPOJIS IO 3aBEPIICHUIO N3YUEHHUS TUCIUTUTAHBI
OI1.02 Texnuueckas MEXaHHKa, COTJIACHO y4€OHOTO IJIaHa, SBJISIETCS dK3aMEH B
4-m cemecTpe.

@OC pazpaboTaHbl HA OCHOBAHUU:

- ®I'OC CIIO no cnenuansrocTH 23.02.06 TexHuueckast dKCILTyaTarus

MOABUKHOT'O COCTAaBA KCJIC3HBIX JOPOT



- yuebHoro 1uiaHa 23.02.06 Texnuyeckas 3KCIUTyaTalys MOJABUKHOTO
COCTaBa XKeJIE3HbIX TOPOT, 0a30BBIM YPOBEHb IMOATOTOBKHY;

- paboueii mporpammsel o auctmumHe OI1.02 Texauueckas MExaHUKa;

B pe3ynbrare 0cBOSHUS JUCITUTUTMHBI 00 yJIarOIIUNACS 0JKeH YMeTh.

VY1- ucrmonp30BaTh METOALI MPOBEPOUYHBIX PACUETOB HA MPOYHOCTH,
JEeHCTBUI N3THOA M KPYyUCHHS;

VY2 - BeIOUpaTh crioco6 mepenadu BpamaTeIibHOro MOMEHTA.

B pe3ynbpTare 0CBOCHHS JUCIUILTAHBI 00 yJarOIIUICS A0JI7K€H 3HATh!

31 - OCHOBHBIE TIOJOKEHUS W aKCHOMBI CTaTHKH, KWHEMAaTHKH,

JUHAMUWKHU U I[GTaJICfI MalllnH.



2. Pe3y.]'ll>TaTbI OCBOCHHUSA TUCHUIIJIMHDBI, IMOAJEC/KAIIME IIPOBECPKE

O0bém BpemeHH,

Bun u Ne 3aganus

TMHAMUKHA U JeTaJIed MallliH.

[Komnemenyuu.:
OK 1245
IK 1.2, 3.2

Ha Cpe3 M CMATHE;

- BBITIOJTHSIET pacyeT Ha Cpe3 M CMATHE
OOJITOBBIX U 3aKIE€MOYHBIX
COCIMHEHU.

-IIpumensier MmeTox ceueHu npu
pELICHNH 3a7a4 HAa KPYYEHUE;
-COCTAaBJISIET YPAaBHEHUE PABHOBECHS

Homepa pa3ieJion OTBe/I¢HHOTO HA U3yYeHHUe s
Pe3yabraTsl 00y4e HUusl . |(maxcumanvnan nazpysxa)| omepaTtuBHOIO.
OcHOBHbBIE NIOKa3aTeJH OLle HKU (Tem) mo padouei
(ocBOEHHBbIE YMEHHS, YCBOEHHbIE 3VIILTATOR Y pyOeskHOro u
snanus) / Komnere Huuu pesy nporpamMmme Hacel 0 HTOr0BOI0
KOHTPOJIst
Ymemy: -Ilpumensier MmeTon ceueHU i npu
y 1 - HCIOJBb30BAaTh METOIbI pacdCTC HA PACTSIKCHUEC U CI)KATUC,
- ICTIOJIB3YET YCIIOBUE MPOYHOCTH
IPOBEPOYHBIX pacyeToB Hajy1s OLEHKU pabOThl KOHCTPYKIUH.
MPOYHOCTh, ICHCTBUN mM3ruba u  [TpHMeHseT METON CeqerHii mpH
KpydeHNUS; pelieHnH 3a7a4 Ha Cpe3 U CMSATHE;
-OIIpEJIeIIseT KacaTesIbHbIe T3:
HaIPsHKEHUS Cpe3a U HOpMaJIbHbIE 1.1.1-1.1.5;
HaNpsDKEHUS CMATHS B QJIEMEHTAxX 121-12.17
onepywit; | TLL—1s; 1.3.1-1.3.27;
-IIPUMEHSET YCIOBUE IPOYHOCTH H
EY— P Y P T2.1-2.8 188 86.2%  [2.1.1-2.1.12;
HAMmMb. Cpe3 U CMATHE [ ONIPEACIICHUS
13.1, 3.2,3.4,35 2.2.1-2.2.16
3 1 - OCHOBHBIE ITOJIOKEHUS U KOJTMYIECTBA JIEMEHTOB KPEIUICHUST U —
X TEOMETPUYECKUX I1apaMeTPOB; :
AKCHOMBI CTATHKH, KUHEMATUKY, | apanusupyeT pe3ylsTaTbl PaCUeTOB ITP 1—TIIP9;
JIP-1.
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IU1s1 OIIPEIIEHU S KPYTSIILETO
MOMEHTA;

-OIIPEAEIISET TEOMETPUUECKHE
XapaKTEPUCTUKA CEUYCHUS OAITKU MpU
KPY4CHUH;

-OIpEAEIISAET KacaTeIbHbIE
HAPSDKEHUS U YIVIbl 3aKpyYHBaHUS
[TPU KPYYECHUU;

FIIPUMEHSET YCIOBUE IIPOYHOCTH U
PKECTKOCTH JIJISl ONIpeIeIeHUs
[TapaMeTpOB CEUCHUsI Baja;
-aHAJIM3UPYET PE3YJAbTaThl pacue€TOB

Ha KpydeHHe.

-[[puMeHsieT MeTo ] CeUeHU M pu
pelieHnu 3a7a4 Ha U3ruo;
-COCTaBJISICT YPaBHEHHUE PABHOBECHS
7151 OTIPEICTICHU ST M3TH 0AIOIIeTO
MOMEHTA M TIOTIEPEYHON CHUIIBI B
CCUCHM X OaJIKu;

-OIpEeAETsieT TEOMETPUUECKHIE
XaPAKTEPUCTUKU CEUCHHS OANKU MPU
M3rnoe;

-TIOHMMAET, KaKue HapsHKEHUS
BO3HUKAIOT B CCUCHUSX OAIKH TIPH
1M3ruoe;

- BBITIOJTHSIET TPOBEPOYHBIN U
[IPOEKTUPOBOYHBIN pacyeT OaJoK,
paboTaronmx Ha U3ruo;
FAHATU3UPYET PE3YJAbTaThl PACUETOB
Ha 13ruo.

-CB0OOIHO oOmepupyeT OCHOBHBIMHU
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MOHSTUSIMA CTaTUKU: MaTepHallbHas
TO4Ka, aOCOJIOTHO TBEPAOE TEIO,
cuia, paBHOBECHE,
paBHOJCHCTBYIOLAS,, CHCTEMa CHII,
MOMEHT  Mapbl, MOMEHT  CHUJbI
OTHOCHUTENIBHO TOYKH;

FOIIpENIeNIAeT MPOEKIUH CHJI HAa OCH
KOOpAMHAT;

-COCTaBJISIET YpPAaBHEHUS PaBHOBECHUS
[1JIOCKOM CHCTEMBI CXOAAMXCS CUT U
[IPOM3BOJILHO PACIOJIOKEHHBIX CHUII,
-OIpEAEIISeT peakiuu onop 0aokK;

- ONpeAessieT IOJO0XKEHHE LEHTpa
TSDKECTH CIIOKHBIX CEUCHUH,
COCTOSILMX u3 IIPOCTBIX
reoMeTpruuecKkuXx (Guryp u mpoduiieit
[poKara.

-CBOOOAHO oOmepupyeT OCHOBHBIMHU
[MOHSATHSAMU KUHEMAaTUKU:
TPAaeKTOpHs,  IyTb,  pPACCTOSIHUE,
CKOPOCTb, YCKOPEHHE, HOPMaJIbHOE U
KacaTEeJIbHOE YCKOPEHUE.
-Onpenensier KHHEMAaTHYECKHE
[TapameTpbl o YpaBHEHHSIM
NMBYDKEHUS M 10 KUHEMaTHYECKUM
rpadukamM IpUd IOCTYNaTeIbHOM U
BpAIIATEIbHOM JBUKECHHH.
-CB00OOIHO omepupyeT OCHOBHBIMU

[TOHSATHSIMA JTMHAMUKH : cuiia
ITHEPIIUH, paborta, MOIIHOCT,
KOY(PPUITMEHT TTOJIE3HOTO ICHCTBUSI.

-Pemaer 3a71a4u JTMHAMHKH,

ICIIOJIb3Ysl OCHOBHOM 3aKOH.




-CocraBnsier ypaBHeHue JlanamoOepa.
-Onpenemnsier paboTy W MOIIHOCTH
[1pu MPSMOJIMHEHHOM u
KPUBOJMHEWHOM JIBUKEHUH.

-Pasnmuuaer coenMHEHHs  AeTaled
MAlllMH pa3bE€MHBIE M HEPA3bEMHBIE:
CBapHbIC, 3aKJIECNOYHBbIE, KIEEBBIE,
COCMHEHUS C HATSITOM, pPe3bOOBHIE,
[ITTOHOYHBIE, IINTUIIEBBIE;
-XapakTepus3yeT  JOCTOMHCTBA U
HEIOCTATKU COCIMHEHUH,
MaTepualbl, MPUHLUI [OJy4EHUS
COCIUHECHUN.

-XapakTepu3yeT Ballbl M OCH, HX
OTINYUE, KOHCTPYKLHIO, MaTEepUAaIIbI.
-ITonumaer MPUHITUI paboThI
[TOIIMITHUKOB CKOJIBYKEHU ST u
[TOIMITHUKOB KaUEHHUS;
-XapakTepus3yeT  JOCTOMHCTBA U
HEI0CTaTKU MNOJIMITHUKOB
CKOJIBKEHU S u NOJIIMITHUKOB
KAUECHHS, KOHCTPYKIMIO, MaTE€pUalbl,
B JIbI PA3PYLLCHUM.

-[loHnMaeT HazHauYeHHWE U TPUHIIUI
paboThl MyQT;

- Kmaccupuuupyer MyQrbl.

Y2 - BbiOuparh croco0d

nepenayn

MOMCHTA.

BpamaTcJIbHOT O

-Pasnuuaer nepegayu:
(ppUKIIHOHHYIO, 3y0uaryo,
BUHTOBYIO, UYEPBSIYHYIO, PEMEHHYIO,
[ICTTHYIO;
-IIOHUMAET OPUHITUTT paboThI
[epeay;

28

13.8%

I13:
I1P-10, 11;
JIP-2,
JIP-3




Komnemenyuu.:
OK 1,24.5
K 1.2, 3.2

-TIEPEYNCIISIET JIOCTOWHCTBA u
HEIOCTaTKU Mepeiay;

-XapakTepu3yeT MaTepuaibl Iiepenad,
BUIbl PA3pyILICHU .
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3. TeopeTnueckue3aganus (T3)

3.1 TexkcT3agaHuii:

Tema 1.1

Ne

Bonpoc BapuaHnTtsl oTBeTOB

IIpaBujibHbBIE OTBETHI

[IpocTeie o 10amty

1.11 A)...Mepa OCHOBHOE ITOHATHE
MEXaHHYECKOTO «CTtatukm» cuna — 31o
B3aUMOEHCTBUSA Mepa MEXaHUYECKOTO
MaTepUaIbHBIX TN, | B3aUMOJEHCTBUS
XapaKTepU3yIOUIasICsa | MarepuaibHbIX TEN,
HaTpaBJICHUEM, XapakTepHU3yIoascs
BEJIMYUHOMN U TOYKOM | HAIPABJICHUEM,
MPUIIOKEHUS. BEJIMYUHOMN U TOUKOUN
b)...cxansapHas IIPUJIOKECHHUS.
BEJIMYMHA,
OCHOBHOE TOHATHE OTIpe/TENSFOmANCS

«Cratuku» cuna — 310.. TOJBKO MOJIYJIEM H
HE UMEIOIIas
HaIpaBJICHHS B
MPOCTPAHCTRBE.
B)...mepa
MEXaHHYECKOTO
B3aNMOJICUCTBUS
MaTepuaIbHBIX TEll,
XapaKTepU3yroIasics
HaIpaBJICHUEM U
BEJIMYMHOM.

1.1.2 A)...cxamp, PaBHO neiicTBYIOMIAS
SIBJISTFOILIAIACS CHUCTEMBI CWJI B
OTPE3KOM MEXAY CUJIOBOM
TIEPBHIM U MHOTOYTOJIbHUKE
. MOCJIeTHUM n300paXkaercs Kak

PaprozercTByromas BEKTOPOM. BEKTOP, HATIPABJICHHBIN

CHCTEMBI CHII B CHIIOBOM B)...BekTOp, 13 Ha4yana IepBoro

MHOTOYT'OJIbHUKE HalpaBJICHHbIH U3 CKJIaJ{BIBAEMOTO

H300paKacTes Kax... Hauaja nepBoro BEKTOPA B KOHEI
CKJIQJ[bIBAEMOT0 MOCJIETHETO.
BEKTOpa B KOHEII
MOCJIC/THETO.
B)...BekTop,

HaIpaBJICHHBIN U3
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KOHIA IMOCJICAHET O

CKJIQJIBIBAEMOTO
BEKTOpa B HAYAJIO
MIEPBOTO
1.1.3 | PaBHOelCTBYIOIIAS A)... HeckosbKO cull, | PaBHOIelicTByOIIAs
CHUCTEMBI CXOISIINXCS CUT | DKBUBAJICHTHBIX CHUCTEMBI CXOIAIINXCS
3TO... 3aIaHHOM CUCTEME CHJI 3TO OJIHA CHJIa,
CHUJL. OKa3bIBaIOIIIAsl HA TEJIO
b)... onna cuina, TaKoE€ Ke
paBHas IO BEJIMUUHE | MEXaHUYECKOe
CyMME BETMYHH JEHCTBHE, YTO U
3a/IaHHBIX CUIL 3a/1aHHasi CUCTEMa CUJI

B)... onHa cuna,
OKa3bIBaroIas Ha
TEJIO TAKOE KE
MEXaHUYEeCKOEe
JICHCTBHUE, UTO U
3aJlaHHas CHCTEMa

CHL
1.1.4 | Kakue peakuuu BO3HUKAOT | A) Rayx, Mr B xecTkou 3amenke
B KECTKOM 3aJIEIIKE b) Rax Ray BO3HUKAIOT PEAKIINU
(3armemuteHnn)? B) Rax Ray , Mr Rax Ray » Mr
1.1.5 K A)Rax Ray B mapaupHO —
aKue peaxii BOZHUKAIOT e R M HETIOBHIKHOM OTIOpe
B HIapHUPHO — 0 JRax Ray, Mg BO3HHUKAIOT PEAKIUH Ry,
HETIO IBHKHOM OTIOpE”
P B)Rx, Ray
Tema 1.2
Ne | Bomnpoc | BapuanTnl oTBeToB | IIpaBHIIbLHBIE OTBETHI
[IpocTeie o 10amty
1.2.1 | Kakoii BEKTOp CHJIOBOTO A) Fs PaBHO neiicTBYIOMIECH
MHOTOYTONbHUKA ABIICTC 1, CUJIOH SIBJIIETCSI BEKTOP
paBHOIeiic TBYOIIICH ) F2 Fa
o _
CUJION? 3 = B) F4
[) F
_ = 1
F, 4
1.2.2 | Kakoii BEKTOp CHJIOBOTO A) F3 PaBHOnelicTBYIOIIEH
MHOTOYroJIbHUKa siByisieTcst | b) F» CHJION SIBIISIETCS
pPaBHOICUCTBYIOIIEH B) F4 BEKTOD F?
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cUJoi? ') F4

1.2.3 | Kakoii BEeKTOp CHIIOBOTO A) F3 PaBHOnelicTBYIOIIEN
MHOTOYTOJIbHUKa ABygeTcst | b) F» CUJION SABJISIETCS
PaBHOJCHCTBYIOLIEH B) F1 BeKTOp F4
cuJoi? I') F4

1.2.4 | Kakoii BEKTOp CHJIOBOTO A)Fy PaBHo neiicTBYIOMIEH
MHOTOYToJIbHUKa ABygeTcst | b) F» CHJION SIBIISIETCS
PAaBHOIEUCTBYIOLIEH B) F3 BEKTOp F4
CHJION? F, I F,

F F,

1.2.5 | Kakoii BEKTOp CHIIOBOTO A) F1 PaBHo neiicTBYIOMIIECH
MHOTOYTOoJIbHUKa ABygeTcst | b) F» CUJION ABJISIETCS
PaBHOIEHCTBYIOLICH B) F3 BEKTOD F4
CHJION? I') F4

1.2.6 | YpaBHeHus: paBHOBECHUs A)a VYpaBHeHus
IJIOCKOM CUCTEMBI b) 6 PaBHOBECHS TUNIOCKOM
CXOJISIIIUXCS CUIT UMEIOT B)c CHUCTEMBI CXOISIINXCS
BU/I; CHJI UMEIOT BUJL:

) >F,=0 {Eﬁxzo
a - _
S'M,(Fi)=0 Fy =0
F,.=0
0) {E F. =0
0) > M, ( Fi)=0
D> M, (Fi)=0

1.2.7 | 'eomerpuueckoe yciaoBue | A) Jlns paBHOBecus | ['eomerpuueckoe

PaBHOBECHSI CUCTEMBI CHUCTEMBI YCJIIOBHE PpaBHOBECHS

CXOIAIIMXC S cUl

CHUCTEMBI CXOISIIUXCS
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CXOAAIMNXCs CHUIT:

HEO0O0XO0 MO u
MOCTAaTOYHO, YTOOBI
CUJIOBOM
MHOTOYTOJIbHUK OBIJT
3aMKHYT.

b) Jlns paBHOBecus
CHUCTEMBI
CXOIAIIUXCS CHII
HEO0O0XO0 MO u
MOCTAaTOYHO, YTOOBI
MOCJIEAHUN  BEKTOP
ObUT HampaBJIeH U3
Hayaja TIEPBOTO
CKJIAJBIBAEMOTO
BEKTOpa B  KOHEII
MTOCJIETHETO.

B) Jlns paBHOBecus
CHUCTEMBI
CXOISAIIUXCS CHII
HE00X0aUMO n
JIOCTAaTOYHO, YTOOBI
anredpandeckas
CcyMMa BCEX CHI
paBHSJIaCh HYJIIO.

cwr. [ns paBHOBecus
CHUCTEMBI CXOJISIIIIXCS
CHJI HEoOXogWMO U
JOCTaTOYHO,  YTOOBI
CHJIOBOM

MHOTOYTOJIbHAK ~ OBLI
3aMKHYT.

1.2.8

Kaxou cunoson
MHOTOYT'OJIbHUK
COOTBETCTBYET
YPaBHOBEILLEHHON CUCTEME
cui?

A)a
b) 6
B)c

YpaBHOBELIEHHOM
CHUCTEME CHJI
COOTBETCTBYET
CHJIOBOM
MHOTOYTOJILHUK )
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1.2.9 | Kaxoi cunoBoit A)a VYpaBHOBEIEHHO
MHOTOYTOJIbHUK b) 6 cucTeMe CHUI
COOTBETCTBYET B)c COOTBETCTBYET
yYpPaBHOBEIIEHHOW CUCTEME CUJIOBOM
cun? MHOTOYTOJIbHHK C)

a)
0)
c)

1.2.10 | Kakoii cumoBoi A)a VYpaBHOBEIIEHHO T
MHOTOYTOJIbHUK b) 6 CHCTEME CHJI
COOTBETCTBYET B)c COOTBETCTBYET
YPaBHOBEILLIECHHOMN CUCTEME CHJIOBOU
cun? MHOTOYTOJILHHK C)

1.2.11 | Kakoii cuiaoBoi A)a YpaBHOBEIEHHO T
MHOTOYTOJIbHUK b) 6 cucTteMe cui
COOTBETCTBYET B)c COOTBETCTBYET
YPaBHOBEILLEHHOM CUCTEME CHJIOBOU

cwi?

MHOTOYTOJIbHUK O)
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1.2.12 | OnpenenuTh MPOEKITUIO A)F=+F [Ipoekuus cunbl F Ha
cuibl F Ha och X b) Fi=-F och X paBHa F=10
y B)F=1
B INF=0
F
X
| >
1.2.13 | OnpenenuTb MPOEKIUIO A) R=F- cos 30° [Ipoekmus cunsl F Ha
cuibl F Ha och X b) F«=F- cos60° ocb X paBHa Fc=F:
y 3 B) F=F- sin 30° c0s30°
60° I') Fx=F- cos30°
X
| >
1.2.14 | OnpenenuTb NPOEKIHUIO A) Fy=F- cos55° [Ipoekus cunsl F Ha
cuibl FHA OCB X 4 y b) Fx= —F- cos55° ocb X paBHa F—= —F:
F R B) R, = —F- cos55° | cos55°
X I') Fx=F- sin 55°
1.2.15 | OnpenenuTb NPOEKIHUIO A) Fy=—F- sin 65° [lpoeknus cunsl F Ha
cwibl F Ha och Y b) Fy = —F- cos25° ock Y paBHa Fy= —F-
y B) Fy= —F- cos65° C0S65°
= X IT)Fy=+F- cos65°
=
1.2.16 | OnpenenuTb MPOEKIUIO A) k= +F [Ipoekmust cunsl F Ha
cuibl F Ha och X b) Fs=—F och X paBHa F,= 0
y B)F=1
_ NF=0
F
X
| .
1.2.17 | Onpenenuts NpoeKIuto A) F=+F [Ipoekus cunsl F Ha
cuibl F Ha och X b) F=—F och X paBHa F= —F
B)F=0
NF=1
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Tema 1.3

Ne | Bonpoc | Bapuantsl otBeToB | [IpaBUIIbHBIE OTBETHI
[Ipocteie mo 1 6amty
1.3.1 | Onpenenuth MOMEHT mapsl | A) M=F-a MomeHT mapel  CHI
CUIL b) M =FB paBeH
B)M=-F-c M =F-B
1.3.2 | Onpenemuts MOMeHT mapsl | A) M= —F-f MomeHT mapsl  cuI
CHJL b) M= F-d paBeH
B) M= F-c M=F-c
1.3.3 | Onpenennuth MOMEHT napbl | A) M = —F-h MoMmeHT mapel  cui
CHIL b)M=-F«k paBeH
B)M = +F-¢ M=-Fh
1.3.4 | Onpenenuth MOMeHT napsl | A) M= F-h MoMeHT mapel  cui
CHIL b) M= - Fk paBeH
B) M=-F-c =—F-c
1.3.5 A) M= F-h MoMeHT mapbl  CHI
b) M=F-{ paBeH
B) M=F-a M=F-a
1.3.6 | Onpenenuts MoMeHT cuiibl | A) Ma( F)=F-a Moment  cwmel F
F oTHOCHUTENEHO TOUKH A B)Ma( F)=—FB OTHOCHUTETIHHO TOYKH
= B) Ma( F)=-F-h A paseH
B Ma( F)=-F:h
a
A
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1.3.7 | Onpenenuts MOMeHT cuiibl | A) Ma( F)=—-F-a Moment  cwimel F
F otHocutensHO TOuku A | B) Ma( F)= +FB OTHOCHUTEIILHO TOYKH
B) Ma( F)=-F-c A paBeH
MA( IE): —F-a
1.3.8 | Onpenenuts MomeHT cwitbl | A) Mg( F)=—F-h Moment cwmr  F
F otHOCUTENHLHO TOUKHM B b) Mg( F)=-FB OTHOCHUTEJIbHO TOYKH
B) Mp( F)=-F-a A paBeH
_ B Mg( F)=-FB
5 B
a
1.3.9 | Onpenenuts MoMeHT cuiibl | A) Ma( F )=+F-h Moment cwimr  F
F oTHOCHTENEHO TOUKH A B) Ma( F)=+FB OTHOCHTEIIbHO TOYKH
B) Ma( F)=+F-a A paBen
A MA( IE): +F-a
a F
1.3.10 | Onpenenuts MoMeHT cuiibl | A) Mc( F )= +F-a Moment cwmr  F
F otHOCHTENMEHO TOUKHK C b) M¢( F)=+Fd OTHOCHUTEIFHO TOYKHU
. q B) M¢( F)=+FB A paBeH
: Mc( lf):'i‘F'B
- C
a
1.3.11 Ecim npu npusenennu
U0 MOXKHO CKa3aTh 0 A)3ananmas crcrema Eﬂgiiggﬁilgseh‘e
TIIOCKOM CHCTEME CWJI HE YPaBHOBEIIICHA. P
HPOM3BONLHO PaCTIOIOKCHHBIX CHJI K
pachoioKeHHbIX cuit, eci  [B)3ananHas cuctema  [HEKOTOPOMY LICHTPY
TIpY IPUBEICHNUN €€ K cun ypaBHOBemena, || /1@BHbIH BEKTOP Fri 1
HEKOTOPOMY LIEHTDY TJIaBHBIM MOMEHT M,
IJIaBHBINA BEKTOP Fry 1 B)3azannas CUCTEMA  |paBHEI HYIIO, TO
IaBHbIH MOMEHT M., CHI 3aMeHena _ [3amaHHas cHCTEMa CHIT
DaBHbI HYJII0? PaBHOACHUCTBYIOLICH. |ypaBHOBCIICHA.
1.3.12 | YpaBHEHUs paBHOBECHS A)a VYpaBHeHus
IJIOCKOM CUCTEMBI b) 6 PaBHOBECHS IUNIOCKOMN
TIPOU3BOJILHO B)c CUCTEMBI IIPOU3BOJILHO
PacIOJIOKEHHBIX CHJT PaCIOJIOKEHHBIX CHIT
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UMEIOT BUJL; HUMEIOT BUJL;
Fix:O Fix=0 Fix:0
a);) F,=0  0){) F, =0 F, =0
S'M,(Fi)=0 F, =0 SM,(Fi)=0
> F =0
¢){> M, (Fi)=0
M ,(Fi)=0
Cpenseii cioxxHocT 1o 1.5 6anna
1.3.13 | Onpenenuts A) M= -2 xHm PesynbTupyrommii
pe3yabTupytoumii MomeHt | b) M=+ 2 kHwm MOMEHT CHUCTEMBI Map
CHUCTEMBI TIap CUJI, €CJIU: B) M=16 kHm CHJI paBEH
m;=2xkHM, my=4xHwm, ') M= -2 xkH M= -2 xH
ms=7xHm, m,=3xHm.
mq m;
ma M
1.3.14 | Onpenenuts A) M= +15 xHm PesynpTupyrommui
pe3ynbTupytommii MoMeHT | b) M= +14 xHwm MOMEHT CHUCTEMBbI Map
CHUCTEMBI I1ap CUJI, ECJIN: B) M= -1 kHm cull paseH M= + 14
m;=7xkHM, my=I1xHwm, I') M= — 14 xHm kHm
m3=5KHM, ms=3xHwm.
m Ma
ms
mi
1.3.15 | Onpenenuth A) M= -9 kHm Pe3ynbTupyrommii
pe3ynbTupytommii MoMeHT | b) M= + 19xHwMm MOMEHT CHUCTEMBI Iap
CUCTEMBI IAP CUJI, €CJIU: B) M= - 1 xHm CUJI pPaBEH
m;= SkHm, m,= 3kHm, I') M= +1 xHm M= +1 kHm

Ms= 9KHM, ms= 2xkHm.

mas my

ms
My
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1.3.16 | OnpenenuTsb A) M= -2 xHm PesynbTHpyrommit
pe3ynbTupytomuii MoMeHT | b) M=+ 2 kHwm MOMEHT CHUCTEMBI Iap
CHUCTEMBI I1ap CHUJI, ECJIN: B) M= — 12 kHwm CWJI PaBEH
m;=2xkHM, my=4xHwm, ') M=+ 12 kHm M=+ 2 kHm
m3:3KHM, m,=3xHwm.

Mgy
ms
m
ma

1.3.17 | OnpenenuTsb A) M=+ 6 kHm PesynpTHpyrommi
pesyabTupytonmii MomeHt | b) M=+ 14 kHm MOMEHT CHUCTEMBI Iap
CHUCTEMBI [Tap CHJL, €CIIU: B) M= -8 xHm CHJI PaBEH
m;= SkHm, my=I1xkHM, m3=|I") M= -6 kHm M= -6 xHm

SkHwm, ms=3xHm.

CnoxHsle o 3 dayuia

1.3.18

F
C

Onpenenurb CyMMy
MOMEHTOB BCEX CUJI
oTHOCUTENHLHO TOuKkH C.

F, F3“ m
[ _]l )
a | 2a | _a |B

A) ZMc(F|) = F1-4a —
Fra++Fg3a+m;

B) ZMc(FO = Fz‘a—
F3-3a——m;

B) > Mc(Fj)) = — Fya
+ F3:3a+m > Mc(Fi)
=—Fya+tFz3a+m
4a

CyMmMa MOMEHTOB BCEX
CHUJI OTHOCUTEJIHHO
touku C paBHa
ZMC(Fi) = — Fya +
Fz:3a+m

1.3.19

F
C

Onpenenutb CyMMy
MOMEHTOB BCEX CHJI
OTHOCHUTEIHHO TOUKH B.

] Fz F3“ ,\m
L a | 2a | a B

A) Y Mg(Fi) = F1-4a —
Fo-3a+ +F3:3a—m;

B) Y Ms(F)) = —F1-4a
+ F,-3a—-Fsa;

B) ZMB(F|) =—F;a+
Fo2a——Fza+m;

) Y Mg(Fi) = —F1-4a
+Fy3a——Fza+m

CyMMa MOMEHTOB BCEX
CHJI OTHOCHTEJBHO
TOYKM B paBHa
ZMB(Fi) =—F4a+
F,3a—Fsa+m

1.3.20

Onpenenurb CyMMy
MOMEHTOB BCEX CUJI
OTHOCUTENLHO TOYKH C.

A) Y Mc(Fi) =—F;-a
+ F3-2a + +m-3a;

E) ZM(;(FD = —F1-4a
+ F,:3a— —F3a;

CyMmMa MOMEHTOB BCEX
CUJI OTHOCUTEIBHO
touku C paBHa
YMc(F)) = —Frra +
Fs:2a+m
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B) Mc(Fi) =+F;a —
Flu K Fy4 ‘\rn Fs-2a — —m;
S F) ZM(;(FO =—Fa
a . 2a | a |B + Fs2a+ +m
1.3.21 | Onpenenutb cymmy A) > Mg(Fi) =-F1:3a | CyMMa MOMEHTOB Bcex
MOMEHTOB BCEX CHUII + Fy-2a+ +m; CUII OTHOCHUTEIIHLHO
OTHOCUTENBHO TOYKH B. B) S Mu(F) = _F3 TOukU B paBHa
+)Fz.2 B‘(|- Bn_f 128 Y Mp(Fi) = —Fr3a+
2'ca a, Fr2a +m
B) > Mg(Fj) =—Fi-4a
+ Fy-3a ——F3-a;
') >Mg(F;)) = —F1-4a
+Fy2a++Fza+m
1.3.22 | Onpenenuts CyMMy A) > Mg(Fi) = —F1-4a | CymmMa MOMEHTOB Bcex
MOMEHTOB BCEX CHUJI + Fy:3a — —m-a; CHJI OTHOCHUTEJIHHO
OTHOCHTEIILHO TOUYKH B. b) Y Mg(Fi) = +Fi1-4a| Touku B paBHa
A F F — F2'3a+ +m, ZMB(F|) = —F1'4a +
F1 ? " l > | B) YMs(F) = Frda| Fp3a —m
C 5 _B + F2:3a- —m;
=2 .3 ) YMg(F) = —F1-4a
+ Fy:3a— —m +F3
1.3.23 | OnpenenuTsb peakiuu B A) Ra=0, Ray =0, | Peakuum B  omopax
ornopax Mg =F-(; PaBHBI
I? E) RAXZO, RAy :F, RAy = 05F, RBX:O, RBy
A + B Rsy =F ; = 0.5F
Nol oM L /‘74 > B) Rax=0; Ray = —
) 0.5F; Rgy = — 0.5F ;
') Ray = 0.5F, Rg,=0,
Rgy = 0.5F
1.3.24 | OnpenenuTs peakiuu A) Rax=0, Ray =0, Peakuun B omopax
JKECTKOM 3aeIKHN Mgr=-m paBHBI
Rax=0, Ray=0, Mg =
B) Ras=0, Ray =0, [ "
m
Mg =m
e B) Rax=0, RAy =m,
MR =0
F) RAXZO, RAy :O,
MR =0
1.3.25 | Onpenenuth peakiuu B A) Rax=0; Ray =F; Peaknum B omnopax
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omopax

RBy =F

B) RAXZO; RAy =
0.5F; Ry, = 0.5F

B) Rax=F; Ray =0;
RBy =0

F) RAy = F; Rp=0;
RBy =0

PaBHbI
RAy = F, RBX=O; RBy =
0

1.3.26 | OnpenenuTh peakiuu
JKECTKOU 3aeKN

m

A) RAX:O, RAy = 0,

Mgr= m-L
B) RAXZO, RAy = 0,
Mg=-m

B) Rax=0, Ray=m,
MR =0

I') Rax=0, Ray =0,
Mg =m

Peakiun JKEeCTKOM
3aJ1€JIKU PABHBI

RAXZO, RAy = O, MR = —
m

1.3.27 | OnpenenuTsb peakiuu B

ormopax T
F

A | A

A) Rax=0; RAy =
0.5F; Ry = 0.5F

B) RAy =— OSF,
Rszo; RBy =—0.5F

Peakumn B omopax

PaBHBI
RAy = — 05F, RBXZO;
RBy =—0.5F

Tema 2.1 OcHOBHbIE NO/IOXKEeHUA conpornsBneHna matepmnanos

IIpaBuibHbBIE
Ne Bonpoc BapuauTtsl oTBeTOB OTBETHI
TecTbl npocTbie no 1 6anny
2.1.1 | [Ipsimoii 6pyc Harpyxaercs I') Yopyrue

nedopmaryi. . .

BHemHel cumoil F. [ocie custus
Harpy3ku ero ¢opmMau pasmepsl
MOJHOCTHIO BOoccTaHaBiuBatoTcs. | B) Octarounblie
B nannowm ciyuae umenu mecto | ') Ypyrue

A) ITnactuueckue
b) He3nauutensHbie
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2.1.2

CnocoOHOCTh KOHCTPYKIIMH
COTMIPOTHBIIATHCS YIIPYTUM
nedopManusM Ha3bIBAIOT . . .

A) YcTOMUUBOCTD
b) IlpounocTh
B) XKecTtkocTtb
I") BbiHOCIMBOCTD

B) XKectkocTth

2.1.3 | IIpsimoii 6pyc Harpyxen cunoii F | A)Hesnauutensuyto |B) OcTtarounyro
(pucyHOK 1). b) [TnactTuaeckyro
[locne cusitus Harpy3ku popma | B) OcTtarounyro
Oopycauszmenunach (pucyHok2). | I') Yopyryto
IIpu 3TOM OpycC NOTyuns
nedopManmio. . .
/ i,
ﬂ P 1 u "
/ |,
ﬂ PUCYHOK 2 _v
2.1.4 | CnocoOHOCTh KOHCTPYKIIUU A) TipousocTs b) )
COTIPOTHUBJIATHCS YCUIIUSIM, " YcToitunBoCTh
CTPEMSIIMCS BEIBECTH €€ M3 b) Yeroitumpocrs
B) BeinocimBocTh
MCXOJTHOTO COCTOSIHUS
I') XKecTkocTh
paBHOBECHS HA3BIBAETCH . ..
2.1.5 | Ilonb3ysich METOIOM CEUEHUH, A) Qy =D Fiy ) N;=>Fi,
NPOJIOJIBHYIO CUITY B CEUCHUH B) M, => M,(Fi)
MO>KHO OTIPEAEIUTH 1O B) Qx =) Fix
Gopmyie. .. I') N;= > Fi;
2.1.6 | Jlns onpeneneHusi BHyTPEHHUX A) My =>M,(Fi) I M;=>YM;(F)
cuoBbIX (pakTopoB B ceucHuu 1- | B) N, =) Fj;
1 (pucynoxk 3) metooM ceuenust | B) Qy =D Fiy
HY)KHO UCTIOJIb30BaTh ') M;=YM,(Fi)
ypaBHEHHE. . .
y My g M, Ms
N I,
6‘1’1137“;7'_'_\}"_'*"
PucyHok 3
2.1.7 | Ilpu pacTtsixxeHun 6pycaB A) N, A) N,
MOTIEPEYHOM C€UeHNUU BO3HUKAeT | b) Qx
BHYTpPEHHUH cUI0BOH akTop... | B) Qy
N M,
2.1.8 | Bo3snukHoBenue  HopmaibHBIX | A) N, A) N,
HanpspkeHud B cedeHun Opyca | b) Qx
BBI3BIBAIOT BHYTpPEHHUE CUiIOBHIE | B) Qy
(hakTopHI. .. M) My
2.1.9 | KacarenbHblie HanpspokeHus | A) o Nt
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0003HavaroTCH. .. b) P
B) (12+0?)
Nt
TecTbl cpenHe ciaoxHOCTH- 0 1,5 O6aina
2.1.10 | B ceuyernnn I-I (pucynok 4 )| A) m3rud B) pactsoxenue
BO3HHKACT BUJI HATPYKCHUS . . . b) cxxarue
y . B) pacTsxenue
: :’l :: =“: ,: ') kpyuenue
10H !
X 1
PucyHok 4
2.1.11 | Ipu ykazanHom Ha pucynke 5| A)45 kH B) 52 xH
Harpyxxenuu Opyca BenuuuHa | b) 35 kH
BHYTpeHHero cujioBoro Qakropa | B) 52 kH
B ceuenud |-l paBHa... I 11 xH
o, >
PucyHok 5
2.1.12 | [Ipu yka3aHHOM Ha PUCYHKE 6 A)18 xkH I') -8 xH
Harpy»xeHuu Opyca BeJIMurHa b) 36 xH
BHYTpEeHHEro cuinoBoro (akropa | B) 32 kH
B ceuenud |-l paBHa... I -8 kH
12H z
PucyHoK 6
Tema 2.2 PactaxkeHue u cxkatme
TecTsl npocThie 10 1 Oamty
2.2.1 | Hanpspkenue, mpu KOTOPOM A) Homyckaemoe B) Ilpenen

nedopMalu pacTyT npu

MOCTOSIHHOM Harpy3Ke, Ha3bIBaeTCst

1 0003HA4aETCH. ..

HarpsHKEHUe, [G]

b) Ilpenen npouHoCTH,
OB

B) Ilpenen texyuectu,
oT

I') Ilpenen
POTIOPIIMOHATHHOCTH,

TEKY4YECTH, Ot
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2.2.2 | Ha nmarpamMmme pacTsoKEeHUS, Al B) 3
n300paKEHHOM Ha pUCYHKE 7, b) 2
oOpa3oBaHue etk Ha obpaziie | B) 3
COOTBETCTBYET TOUKE ... 4
2.2.3 | B Marepuaiie BBITIOJHSIETCS A) 1o o A) Jlo oy
3aBUCUMOCTb 6= E-€ 110 b) o oy
HaIpsHKEHUs . . . B) o or
F) I[O OB
2.2.4 | ToyHas 3anuch yCIOBUS A) o= N _ o] B) o = N _ o]
MIPOYHOCTH MPHU PACTIKECHUH U A A
CXKaTUU COOTBETCTBYET. .. B) o= N _ o]
7S
B) o - % <[o]
IN o= % > o]
TecTsl cpeaHe CI0KHOCTH — 1O 2 bayuia
2.2.5 | Dmropa nmpoa0JabHBIX CUIT B A) 1l A)l
MOTIEPEYHBIX CEYEHUAX Opyca, b) 2
n300paXEHHOTO Ha PUCYHKE §, B)3
COOTBETCTBYET CXEME. .. ') CooTBercTBYIOIICH
Lpsborgrr 11 | 2 | 3 SIMIOPLI HE
c| T« — — MPEICTABJICHO
Nl H OB
— 1 — —
1000mv] ; E E E
P S I = =
" PMNCVHOKS " "
2.2.6 | Jlna 6pyca, m300pakeHHOTO Ha A) 50xH B) 80xH
pucyHKe 9, HanOoJIbIIas b) 30xkH
MPOJI0JIbHAS CUJIA, BOSHUKIIIAS B B) 80xH
MIOTNIEPEYHOM CEUECHUH, PABHA. .. I') 20xkH
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LLLLksse 2/

50kH

500Mm?

PucyHoK 9

2.2.7 | Dmropa nmpoa0dbHBIX CHII B A)l B)3
NOTIEPEYHBIX CEYEHUSX Opyca, b) 2
n300pakeHHOT0 Ha pucyHke 10, B) 3
COOTBETCTBYET CXEME. .. N4
LLLLdyyr 17 1 2] 3 4
pe Aplsow B S=
SOSMM ‘I’ c é E E %
| — — —
i H H B
A= b r\w’-‘ g
E)/MM ' N N NI
PucyHok 10
2.2.8 | Jlna 6pyca, n300pakeHHOT0 Ha A) 70xH I') 100xkH
pucyske 11, Haubosbias b) 130xH
IPOAOJIbHAS CUJIA, BO3HUKILIAS B B) -30xH
MIONIEPEYHOM CEUECHUH, PABHA. .. ') 100xkH
YAV VIV
A= | "
500MMm? }M

C

g\ 100xH
A= b !

1000mm !

PucyHok 11
2.2.9 | Dmropa nmpo10JIbHBIX CHI B A)l A)l
NOTIEPEYHBIX CEYEHUSIX Opyca, b) 2
n300paKEHHOTO HA PHUCYHKE 12, B) 3
COOTBETCTBYET CXEME. .. N4
LLLLALy1 07 L 2 3 4
A= 14 | 20 = 9B = —
250MMm? UI g g § g
c ! C H H — —
NS ER:E
L N = I =
A= b — —
500mm? ! YA N N
PucyHok 12
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2.2.10 | Ana 6pyca, n300pakeHHOTO Ha A) -50xkH b) -70xH
pucyHke 13 , HanOoIbIIas b) -70xH
MPOJ10JIbHAS CUJIa, BOSHUKIIIAS B B) 20xH
MOIIEPEYHOM CEYEHUH, PABHA. .. I') 30xkH

LLLLhyy s 17
Ao t‘ 20kH
C : C
i/.w
53
PucyHok 13

2.2.11 | Dmropa mpoA0JIbHBIX CHIT B Al 4
MOTIEPEYHBIX CEUEHUSX Opyca, b) 2
n300paXEHHOTO Ha pUCYHKeE 14, B)3
COOTBETCTBYET CXEME. .. 4

Lpsbpgrr B 21| 3 _4

c i\ c E —
o L 30k — a —
2 B = R =)
i % = BEE

| — — =

ZA;)MM2 80KH NI :N — ?

PucyHok 14

2.2.12 | ]Ins 6pyca, n300paskeHHOT0 Ha A) 80xH
pucyske 15, HanOosbmas b) 50xkH
MPOJI0JIbHAS CUJIa, BOSHUKIIIAS B B) 110xH
MOTIEPEYHOM CEUCHUU, PaBHA. .. I') 30xkH

uLLbi ts
PucyHok 15
TecTsl cioxHbIE - 110 3 Oaia

2.2.13 | HopmanbHOE HanpsiKeHue B A) 50MIIa b) 80MIla
ceuenuu C-C Opyca, b) 80MIla
M300paXEHHOTO Ha PUCYHKE 16, B) 30MIIa
paBHO... ') 20MI1a
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LLLbesgts
PMM:yHOK 16
2.2.14 | HopmanbHOE HalpsHKCHHE B A) 100MIla b) 200MI1Ia
ceuenuu C-C Opyca, b) 200MI1a
M300paXEHHOTO Ha pUCYyHKe 17, B) 10MIIa
PaBHO... I') -60MIIa
Ly 2/
C I C
i
PucyHok 17
2.2.15 | HopmanbHoe HanpsikeHue B A) 200 MIla A) 200 MIla
ceuenuu C-C Opyca, b) 80MIIa
n300paKEHHOTO Ha pUCYHKE 18, B) 120MIla
paBHO... I') 280MI1a
Y773 V7V,
= 3— 20kH
i
e b
PucyHok 18
2.2.16 | HopmanbHOE HanpsiKeHue B A) 160MIla B) 100MI1a
ceuenuu C-C Opyca, b) 60MIla
n300paXEHHOTO Ha pUCYHKeE 19, B) 100MI1a
paBHO... ') 220MIla
YIIA VIV
C C
N
@
!
!
!
PucyHok 19
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3.2 KonrtposbHasi padoTa

@opMOil KOHTPOJII B 3 CEMECTpe, COIVIACHO Y4eOHOTO IUIaHa, SIBIISIETCS
KOHTpOJIbHasA padoTa. [|jst mpoBeneHusi KOHTPOJIbHOM PaOOThl HA TOCJIEIHEM 3aHATUH
3 ceMmecTpa HCIOJIBL3YIOTCS TeopeTndeckue 3ananus mo temam 1.1 (T3 1.1.1-1.1.5),
1.2 (T3 1.2.1-1.2.17), 1.3 (T3 1.3.1-1.3.27), u3 xoTOpbIX GOpMHUPYIOTCS 4 BapHaHTa
TECTOB IO 12 3a/1aHuil B KaXKIOM.

3.3 Bpemsi Ha BbINIOJIHEHHUE:
Tectsr 1.1.1-1.1.5; 1.2.1- 1.2.17; 1.3.1-1.3.12— 1 munyta Ha 1 3aganue;
Tector 1.3.13-1.3.17—2 munyTsI Ha | 3amanue;
Tecter 1.3.18-1.3.27—3 munyTsl Ha | 3amanue;
Tector2.1.1— 2.1.12; 2.2.1—2.2.4 —1 munyra Ha | 3aganue;
Tecth1 2.2.5—2.2.12 — 2 munyTHI Ha | 3a7aHuE;

Tectpr 2.2.13—2.2.16 — 3 munyThl Ha 1 3ananue.

3.4 Kputepuu olleHKH

OueHKa Kpumepuu: npaeuiblio 6blNOJIHEHHbIE 3a0anun
5  «OTIIMYHOMY oT 85% 1o 100%
4  «XOpOIIOo» oT 75% 1o 85%
3  «yIOBJIETBOPUTEIHLHO) oT 61% 1o 75%
2  «HEYIOBJIECTBOPHUTEIHLHOY 1o 61%

4 Ilpaktuueckue 3aganud (I13)
4.1 TexcT 3axaHus
IMpakTuueckasi padora Ne 1 (ITP-1): OnpeneieHue yCHIUIH B CTEPKHAX
JIns1 3a1aHHOM CTEPIKHEBOM CUCTEMBI OIIPEAEIUTD PEAKIIMH )KECTKUX CTEPKHEU

H BBIIIOJIHUTH ITPOBCPKY NOCTPOCHUCM CHIIOBOTO MHOTOYI'OJIbHUKA U aHAJIMTUYCCKU.

IIpakTHueckasi padora Ne 2 (ITP-2): OnpeneseHue peaKkuii omop 6a109HbIX

CHCTEM
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KecTko 3akperieHHas (3alieMieHHas1) Oajika HarpykeHa cwioi F, mapoit cui
C MOMEHTOM M M PacHpelerIeHHOW Harpy3Kou, UHTEHCUBHOCTBIO (. Omnpenenurs
peaKuu )KECTKOM 3a€JIK1 KOHCOJIbHOM Oaiku.
Jla6opaTtopHasi padoraNe 1 (JIP-1): OnpenesieHne eHTPA TAKECTH MJIOCKUX
¢uryp

OnpenenuTb KOOPAUHATHI LIEHTPA TSXKECTHU IIOCKOU (UTYPBI, COCTOSIIECH U3
MPOCTBHIX TEOMETPUUECKUX (DUTYp aHATUTHUECKU M MPAKTUYECKH IOJBEIIMBAHUEM

burypsl 3a 3 Touku ¢ oTBecoM. Cenarb BBIBO/I.

IMpakTnueckasi padora Ne 3 (ITP-3): OnpeaesieHne HeHTPA TAKECTH COCTABHBIX
CeYeHM i, COCTOSIIMX U3 MPOKATHBIX PO pHIeH
Onpenenuts KOOpAMHATBHL ILEHTPA TSHKECTH CEUEHHs, COCTOSILUETO U3

npoduelt npokata. Heooxoaumeie reomerpuueckue napamerpsl B3ath u3 ['OCTa.

IIpakTuueckasi padora Ne 4 (ITP-4): OnpenesieHue CHIBLI TATH T0KOMOTHBA
METOA0M KHHETOCTATHKHI

Teno Becom G mepenBuraim corjacHO rpaduky CKOPOCTH MO IJIOCKOCTH C
koa¢pdurmenTom Tpenus f. Onpenenuts cumy T (Frqr) METOIOM KHHETOCTATHKH U
NOCTPOUTh TpadUKK W3MEHEHUS YCKOpPEHUS © U3MEHEHUS CHIBl  (Fogm),
JEHCTBYIOIIEH Ha TENO, OT BpeMEHU U rpaduk u3MeHeHus: cuibl TATU (Fiurm) OT

YCKOPEHHS.

IMpaxTnueckasi padora Ne 5 (ITP-5): PacueT cTynmeHYaToro opyca Ha mpo4HoOCTH
MPHU PacTAKEHUH

[TocTpouTh 3IMIOPHI MPOAOJIBHBIX CHII, HOPMAIBLHBIX HAINPSKEHUNA U Tpaduk
nepeMelieHnid no amuHe Opyca. OnpenenuTh MHepeMelieHre CBOOOJHOr0 KOHIA
Opyca. BbINOJHUTH MPOBEPOYHBI pacyer Ha MNPOYHOCTH OMACHOTO CEYEHHUS.
JIByXcTyneH4aTblii cCTalIbHOM Opyc HarpyseH cuinamu F1, F2. [Tnomanu nonepeyHbix
ceuenuit Al u A2. Ilpunsats monyns ynpyroctu E = 2-105 H/Mm?, nomyckaemoe

Hanpsokenue [6 =160 MlTa.
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IMpakTuueckasi padora Ne6 (ITP-6): Onpenesienue nuameTpa 60J1Ta U3 yCJI0BHSA
NPOYHOCTH HA CpPe3 U CMATHE

OmnpenenuTs quameTp 00JITa U3 pacyeTa Ha Cpe3 U CMSTHE.
JlomyckaeMble HANpsKEHUsI CMATHS U cpe3a il MaTepuana OOJTOB:

[0en [=300MI1a, [t [=100MIla

IIpakTnueckasi pa6ora Ne 7 (ITIP-7): PacueT HA NPOYHOCTH U 3KeCTKOCTD IPH
Kpy4eHUuu

Jlns 3agaHHOTO Bajia OCTPOUTH SIIOPHI KPYTAIMUX MOMeHTOB. U3 ycrmoBus
IPOYHOCTH 1 JKECTKOCTH ONIPENETUTH JUAMETP KaXJA0T0 ydacTKa Basla JJIsl KPYIJIoro
ceuenus. Hapucosars 3cku3 Bajga. Marepuan — ctanb, G= 0,8-105 MIla; [t]=30MI]a;

lp,]=5,23.10°3 P4%-
M

IIpakTHueckasi padora Ne 8 (IIP-8): INocTpoenue 3mop nMonepevHbLIX CHIT U
U3rudammMx MOMEHTOB

[TocTpouth 3MOpbl MONEPEYHBIX CUII U W3THOAIOIIMX MOMEHTOB JJISI KECTKO
3akperuieHHOW Oanku. IlomoOpars ceuenue Oanku B BUAE NPSIMOYrOJIbHUKA C
3alaHHBIM COOTHOILEHMEM CTOPOH M JBYyTaBpa. Marepuai- cTajb, JOIIyCKaeMOe

HapsHKEHNE

[6] = 160 MITa.

JlabopaTopHas padora Ne2 (JIP-2): Onpeae/ieHre napaMeTpPoB 3y0UaThIX KOJIEC
0 MX 3aMepam

OnpenenuTs OCHOBHBIE T'€OMETPUYECKHUE MapaMmeTpbl 3yOdaTroro kosieca u
BBIIIOJIHUTB ACKU3a KOJIeCa.
JlaGopaTopHnasi padora Ne3 (JIP Ne3): U3yueHne KOHCTPYKIMH YePBAYHOI O
peaAyKTOpa

OnpenenuTb OCHOBHBIE T€OMETPUY ECKHE TapaMETPhI UEPBIKA U YEPBIYHOTO

KoOJIeca
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IMpakTnuyeckasi pa6ora Ne 9 (ITP-9): PacueT MHOTOCTyNe HUATO# NMepeaaun

JIns 3a7aHHOM MEXaHMYECKOW Iepenadyu ONPEACIUTh IEePEeAaTOYHOE YHUCIIO,

YIJIOBBIC CKOPOCTU BpalICHHA BCCX BAJIOB IIPUBOJA, OKPYKHYIO CKOPOCTDb peMeHHOfI

nepecaaiun, ppamaromue MOMCHTEI Ha BaJIaX. BeinmoaHuTh IIPOBCPKY.

IpakTnueckasi padora Ne 10 (ITP-10): PacueT ogHOCTYIIEHYATOI 0 peIYKTOpa

B cooTBeTcTBHM CO CBOMM BApHUAHTOM OIIPpCACINTD K.II.A. IICpCAaun, MOIITHOCTD

JIBUTATENs, CKOPOCTH BpallleHUs poTopa, BbIOparth npurareins mo ['OCTy,

OIIPE/ICTUTh BpAIIAtOIE MOMEHTHI.

4.2 BpeMsi Ha BBIIIOJTHEHHE

ITP-1 —ITP- 10, JIP- 1 — JIP-3— mo 2 akageM. 4aca.

4.3. Kputepuu OleHKH:

Ouenka

Kpumepuu

5 «otrmuaHO»»

CtypneHT rnyboko M NONHO oOBnagen coaepyaHuem
yyebHOro maTepuana, yMmeeT CBS3blBaTb TEOPUID C
NPaKTMKOW, pewaTb NPaKTUYECKMNE 3a4a4M, BbICKA3bIBaTb
M 0OOCHOBbIBATb CBOMU CYXAEHMA. [PaMOTHO, IOTMYHO
M3Nnaraetr oTBeTa, KakK B YCTHOW, TaK M B MUCbMEHHOWM
dbopme, KauecTBeHHOE BHellHee 0pOpMIEHME.

4  «xopouo»

CTy4eHT NoNHO OCcBOMA y4ebHbIM MaTepuan B MOJIHOM
obbeme, Bnageet NOHATUNHBIM annapaTom,
OPUEHTUPYETCA B M3YYEHHOM MaTepuane, OCO3HAHHO
NPUMEHSAET 3HAHUA ONA pPeleHna NPaKTUYECKUX 3agay,
rPaMOTHO M3naraeT OTBET, B COAEPKaHUM U dopme
OTBETa UMEIOTCA OTAE/IbHbIE HETOYHOCTM.

3  «yIOBJICTBOPUTEIHLHO
»

CTy4eHT MMeeT pa3po3HEeHHble, 6eccUCTEMHbIe 3HaHUS,
He YyMeeT BblAenATb [NaBHOE W BTOPOCTENEHHOE,
HEenosIHo, HenocnenoBaTeNlbHO W3iaraeT MmaTepuan,
AOMYCKAaeT HETOYHOCTU B OnpeneneHnun MNOHATUM, B
NPUMEHEHUN 3HAHWUI ANA PELlEeHNA NPAKTUYECKUX 3a4au,
He yMeeT A0Ka3aTe/ibHO 060CHOBATb CBOU CYKAEHUS.
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2 «HEYIOBJIETBOPUTEND | CTYAEHT MMeeT pa3po3HeHHble, 6BecCUCTeMHbIe 3HaHuA,

HO» He YyMeeT BblAeNATb [N1aBHOE W BTOPOCTENEHHOE,
AOMYyCKaeT OWKNOKN B onpeaeneHnm NoHATUIA, UCKarXKaeT
MX CMbicn, b6ecnopAagoYHO W HeyBEepeHHO Wu3naraert
MaTepuan, He yMeeT MPUMEHSTb 3HaAHMA K pPeLleHUto
NPaKTUYECKUX 3a4au.

4.4 Jxk3aMeHALIMOHHBbIE BONPOCHI

Teopemuueckas mexanuxa
1 OCHOBHBIE ITOHSATHUS CTATUKU.
2 AKCHOMBI CTaTHKH.
3 CBsi3u 1 ux peakuuu. [IpuHImm ocBOOOXKACHUS OT CBA3EH.
4 Cuctema cxoasammxcs ¢t CriocoObl CII0KEHUS TBYX CHUIL
5 CuWII0BOI1 MHOTOYTOJIbHUK. Y CJIOBHSI pAaBHOBECHS IJIOCKOUM CUCTEMBI

CXOJISIIIMXCS CHJI B BEKTOPHOU popme.

6 [Tpoekius cuiibl Ha och. OnpenesieHue CUITbI IO €€ MPOEKIMIM Ha OCH
KOOP/IMHAT.
4 AHaTMTUYECKOE OMPEIEIICHNE PABHOICUCTBYIOIIEH ITOCKOU CUCTEMBI

CXOJISIIIMXCS CUJI (METOJ MPOEKLNIA). AHATUTUYECKOE YCIIOBHE PABHOBECHSL.

8 [Tapa cun. CBolicTBA, CIOKEHHE, yCIOBUE PABHOBECHS I1AP.

9 MOMEHT CUiIbI OTHOCUTENBHO TOYKH.

10  TlpuBenenue cwibl K Touke. [ TaBHBIN BEKTOP U TJIABHBI MOMEHT IJIOCKOU
CHUCTEMBI ITPOU3BOJILHO PACIIOJIOKEHHBIX CHJL.

11  PaBHOBecwHeE ITTIOCKOM CUCTEMBI ITPOU3BOJILHO PACTIOIOKEHHBIX CHIL. TpH BUa
YPaBHEHU! PABHOBECHS.

12 banounsie cuctembl. Knaccuduxaiys Harpy30K U BUJIbI OTIOP.

13 Ompenenenue peakuuii OOp ¥ MOMEHTOB 3aIIEMJICHUSI.

14  MoMeHT CHWJIbI OTHOCHUTEIHHO OCH.
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15  VYpaBHeHus paBHOBECUS IPOCTPAHCTBEHHON CHCTEMBI IPOU3BOIBHO
PacTOJIOKEHHBIX CHIL.

16  Lentp tsxect. OnpeneneHue MoJ0KeHHs EHTPa TSKECTU III0CKOHM PUrypHI.
17  Tlono>xeHue LEHTpa TAKECTU CEUEHUIN MPOKATHBIX PO QIIICH.

18  OcHOBHBIE MOHATHS KHHEMATHKH: TPAEKTOPHUS, ITyTh, BPEMSsI, CKOPOCTb U
YCKOpPEHUE.

19  CxopocTh M MOJIHOE, HOPMATIBHOE, KacaTeIhbHOE YCKOPEHNE TOUKH.

20  PaBHOMEpHOE M paBHOTIEPEMEHHOE MOCTyNaTeIbHOE ABUKEHUE TOUKU U
TBEPAOTO TeNa.

21  BpamarenbHoe ABMKEHUE TBEPIOTO Tella BOKPYT OCH. YTJIOBas CKOPOCTb.
YrioBoe yCKOpeHHeE.

22  PaBHOMEpHOE M paBHOTIEPEMEHHOE BPAILICHNE, XapaKTEPUCTUKH.

23  3aBUCHUMOCTH MEX/Y JMHEHHBIMU U YTIIOBBIMU XapaKTEPUCTUKAMHU TOUEK
BpaIlAIONIerocs Tea.

24  Axcuombl nuHaMUKA. OCHOBHOM 3aKOH JHHAMUKH.

25  Ilonsatue o cuje HHEPIUH.

26  Cwua wHEpIHH TPU KPUBOJUHEHHOM JBIKCHHUH.

27  Ilpuanum JlamamOepa, METO 1 KHHETOCTAaTHKH.

28  PaboTa 1 MOIIHOCTH NPH MOCTYNATELHOM JIBH>KEHHH.

29  PaboTa 1 MOIIHOCTh IPH BpalaTeIbHOM JIBH>KEHHH.

30 IlonsTue o MexaHnuecKOM KO3 (UIIUEHTE MOJAE3HOTO JEHCTBHUS.

Conpomueﬂenue mamepuaiios.

1 OCHOBHBIE TTOHATHS Kypca CONPOTHBIICHUE MATEPHAIOB.

2 OCHOBHBIC THUIIOTE3bI M JTOTYIICHUS CONIPOTHRIICHUS MAaTCPHAJIOB.

3 [MpuHIMT HAYaTHHBIX Pa3MEPOB U HE3ABUCHUMOCTH JIEUCTBHSI CUIL.

4 Knaccudukanus Harpy3ok. [lonsitue o 6pyce, 000109Ke, TUIACTUHE,
MacCHBHOM TeJIe.

5 Merton ceueHui.
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6 OmnpeneneHrie BHYTPEHHUX CUIIOBBIX (DAKTOPOB B MOTIEPEUHBIX CEUCHUSIX ITPU
PaCTSYKEHUU U CHKATUH, CIBUTE (METOJ] CEUECHU).

7 OmnpeneneHre BHyTPEHHUX CHIIOBBIX (JaKTOPOB B MOMEPEUHBIX CEUEHUSAX ITPU
KPYYEHUU U U3TU0€E (METOI CEUEHHUI).

8 Hanpsixenus: moyiHoe, KacarenbHOe, HOpMaibHOE. EAUHUIIBI U3MepeHusl.

9 [IpoonbHBIE CUITBI K HOPMaJTbHBIE HATPSIYKEHUS PU PACTSHKEHUU.

10  Dmropbl IPOAOIBHBIX CHIL.

11  IIpomonbHbIC U OTIEpEUHBIE JehOPMAIIMH ITPH PACTHKEHNU. 3aKoH [ 'yka.

12 HcnblTanus MaTepualioB Ha pacTsbkeHue. /luarpamma pacTsskeHust
HU3KOYTJIEPOANUCTOMN CTAIIH.

13 Mexanuueckue XapakTepUCTHKH MPOYHOCTHU U TUTACTUIHOCTH MaTEPUATIOB.

14 Jlomyckaemble U IpenenbHble HanpshkeHus. KoagduimeHT 3amnaca npoyHOCTH.
15  Pacyerbl Ha NPOYHOCTH IPU PACTAKEHUU.

16  Cpe3s. OcHOBHBIE pacueTHbIE MPEANOCHUIKH, pacyeTHbIE (DOPMYJIBL.

17 Cwmsatue. OCHOBHBIE pacUETHBIC ITPEAIOCHIIKU, pacueTHbIC (hOPMYJIBI.

18  Ywucrterii caBur. 3akoH ['yka rpu caBure.

19  Kpyrsamuit MomenT. [TocTpoeHue smop KpyTsImX MOMEHTOB.

20 T'eomerpuueckue XapaKTEPUCTUKH IUIOCKUX CEUEHUH MPU KPYUEHUU:
NOJIIPHBI MOMEHT MHEPILIMH U TIOJIIPHBIA MOMEHT COITPOTHUBIICHUS KPYTa U KOJIbIIA.
21  3akon ['yka npu kpydenuu. Parmonansnas popma nmomnepeyHoro ¢ e4eHus Bajia.
22  YcioBHE NPOYHOCTHU U )KECTKOCTH MPU KPYUEHUU.

23  U3ru6, ocHOBHbIE MOHATHA U onipeAeneHus. Knaccudukanys BuaoB u3ruoa.
24  BuyTpeHHHE CUJIOBBIE (DAKTOPHI MPU YUCTOM U MOTIEPEUHOM U3THOE.

25  HopwmanbHbie HanpspKeHus py u3ruoe. PairionanbHbie OpMBI TOMIEPEUHOTO
ceueHHst OaoK.

26  OceBble MOMEHTHI HHEPLIUU U OCEBBIE MOMEHTBI COMTPOTUBIICHHUS TPOCTEUIINX
CEUEHUH MPU U3rude: Kpyra u NpsiMOyroJibHUKA.

27  YcnoBue NIPOYHOCTH U pacueThl HA MPOYHOCTH IIPU U3THOE.
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Jlemanu mawiun

Mammaa 1 mexanu3m. Knaccudukarms mammH.

TpeboBanusi, PEAbABIISIEMbIC K MAIIIMHAM U UX JE€TAJISIM.

[{ukibl MEpEMEHHBIX HANPSIYKEHUN U UX XapaKTEPUCTUKH.

YcranocTtHoe pa3zpyiieHue. [Ipenen BBIHOCIMBOCTH.

[Ipenen BeIHOCTUBOCTH. DAKTOPHI, BAUSIONIME HA TIPEACI BBIHOCIUBOCTH.
3aKJIernoYHbIE€ COSTMHEHUS.

CBapHbI€ COCTUHEHUSI.

KieeBbie coennuenns.

© 00 N o o1 A W N PP

Pe3r00BBIEe coequuenus. OO1me CBENEHNUS.

=
o

[HImoHOYHBIE COETMHEHNS.

|
|

[InuieBbie cOeTUHEHNS.

12 Mexanuueckue nepenaun. Haznauenne. Knaccudukarys mo npuHIumy
JIEHCTBUA.

13 OcCHOBHbIE KHHEMaTHYECKUE U CUIIOBBIE COOTHOIIICHHUS B MEXaHUIECKUX
nepeaavyax.

14 3yOuarsie nepegaun. OCHOBHBIC CBEICHHS M XapaK TEPHUCTHKA.

15  Knaccudukanms 3y04aThIX mepeaad.

16  CnocoOblu3roToBieHus 3yOuaThix KoJiec. Marepuasibl.

17 Bunsl pa3pyueHus 3y0beB 3y0uaThIX KoJiec.

18  IIpsimo3yOble nuMHApUYEcKHe epeaadn. OCHOBHBIE TEOMETPUIECKHUE
cooTHoIIeHUs. CUJIBI B 3alICTUICHHH.

19  Koco3yOsble u meBpoHHbIe Iepeaadu. O CHOBHbIE TEOMETPUUECKUE
cooTHomeHus. CHIIBI B 3alCIUVICHUN.

20  CpaBHHTENbHAS XapaKTEPUCTHKA MPSAMO3YObIX, KOCO3yObIX U IIIEBPOHHBIX
nepezau.

21  Konuueckwue 3yOuarsie nepeaayu.

22  BunTOBas mepenaya.

23  UYepssuHas nepenava.

24  PemenHas mepenava.
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25  llemnas mepenauva.

26  Banbl u ocu. x Ha3HaueHne, KOHCTPYKIIUS, MAaTepHAaJIbI.
27  Omnopsl ckoybkeHus. OCHOBHBIE CBEJICHUS.

28  Omopsl kaueHusi. OCHOBHBIE CBEJICHHUS.

29  Mydrel. Haznauenue. Knaccudukarus.

4.5 Dx3aMeHAUMOHHBIE 32a4YH

3amaua Nel

Co>XHTb CUITBI CTIOCOOOM CHUIIOBOTO MHOTOYT OJIbHUKA, €CIIH
Fi=20H; 0;,=30;
F=40H; 0,=90;
F:==20 H; 03=180;
F/=30H; s=330;

3anaya Ne2

CIHOXUTh CWIIBI CITOCOOOM CHIIOBOTO MHOTOYTOJIbHUKA, €CITH
Fi=15H; ;=30
F,=30H; «,=90;
F:=20H; 03=120;
Fs=20H; s=330;

3agaua Ne3

CHOXUTh CUIIBI CITIOCOOOM CHUIIOBOT'O MHOTOYTOJIbHUKA, €CIIH:

Fi1=9H; ;=60

F,=15H; «,=180;
F:=20H; 03=120;
Fs=15H; s=230;

3agaua Ned

CIo>XHTh CUITBI CTIOCOOOM CHUIIOBOTO MHOTOYTOJIbHHUKA, €CIIH
Fi=25H; a,=45;
F=30H; a,=120";
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Fs= 35H; «3=90;
Fs=30H; 04=330;
3agaua Ned
CHOXUTh CUJIBI CITIOCOOOM CHUIIOBOTO MHOTOYT OJIbHUKA, €CITH
Fi=50H; ;=125
F,=40H; «0,=180;
Fs= 35H; «3=230;
Fs= 30H; a4=30;
3amaya Ne6
OnpenenuTsh paBHOAEHCTBYIOIIYIO CUCTEMbI CXOIAIINXCSI CHUIJT aHATTUTUYECKH
Fi=200H; a,=0;
F=400 H; 0,=60;
Fs=100 H; 03=270;
F,=300H; 04=315;
3amgaua Ne7
OnpenenuTh paBHOASHCTBYIOIIYIO CUCTEMBbI CXOISIIUXCS CHJT aHATUTHICCKH
F=100H; 0,=30;
F,=200H; 0,=180";
F:=300 H; 03=240";
3anaya Neg
OnpenenuTh paBHOASHCTBYIOIIYIO CHCTEMBI CXOISIIIMXCS CUJT aHATUTHY CCKU:
Fi=20H; «;=30;
Fo=40 H; 0,=90;
F:=20 H; «3=180";
F/=30H; 04=330;
3agauda Ne9
OnpenenuTh paBHOACHCTBYIOIIYIO CUCTEMBbI CXOISAIINXCSI CHUIT aHATTUTUYECKH
Fi=15H; ;=30
F,=30H; «,=90;
F:=20 H; a3=120";
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Fs=20H; 04=330;
3anaya NelO
Onpenenutb paBHOIEUCTBYIOITLYO CUCTEMBI CXOASIIUXCS CUJT aHATUTUY €CKU:
Fi=9H; ;=60
Fo=15H; «,=180";
F:=20H; 03=120;
Fi=15H; =230
3amaya Ne 11

Onpenenutb CyMMy MOMEHTOB OTHOCHTEIBHO TOUKH A

l F1=8 KH
mM=5 KH:m —
F-=7kH 1 E
. A4
) 3m ‘ A
3amaya Nel2 " !
OnpenenuTh rIaBHBIN MOMEHT OTHOCHTEIHLHO TOUKHA A
F.=5 kH
<< y
m=4 KH-m s
(o]
A ( » F2=7 kH
|[ 2M e 3m .
3amaua Nel3

OHpeI[eJII/ITB FJ'IaBHblf/'I BGKTOp nu FJ'IaBHHﬁ MOMCHT OTHOCHUTCIIBHO TOYKH A
Mm=4KH-m

—e F1=8 kH

2M

F,=9 kH
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3amaua Ne 14

OHpCI[GJII/ITI) CYMMY MOMCHTOB OTHOCUTCJIbHO TOYKH B

3amaua Nelb

m=5 KH-m B

l F.=8 kH

OHpe,HeJ'II/ITb T'JIABHBIM MOMEHT OTHOCUTENIbHO TOUKn C

F1=5 KH
A F3=4 KH < X
(\ m=4 KH-m 2
(o]
= » F»=7 kH
. 2m T_ 3m ,

3amagya Nelb

OnpenenuTs riaBHbIA BEKTOP U IIaBHBIM MOMEHT OTHOCUTEIBHO TOUKH B.

m=4KH-m

2M

> F1=8 kH

3m

3amaua 17

F,=9 kH

OnpenenuTh peakyuy KECTKOMW 3aIeJTKH KOHCOJIbHOM OalTKu

VVlVVVVl

AN\
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3amaua 18

OnpenenuTs peakiyu KECTKOU 3a/1eJIKU KOHCOJIbHO M Oallku

q=20kH/m

s
/

2M Im

3amaya 19

OnpenenuTh peakuy KECTKOHW 3aIeITKh KOHCOJIbHOM OalTKu

g=10kH/m

A A A A A A

ANNNNN

3amxaya 20

OnpenenuTh peakinm KECTKOU 3aJIeTTKA KOHCOJILHOM OaIKu

F=50kH
\ m=30kHm

ANNNNN

2m :L 2m !

3amaua Ne21

OnpenenuTth peakiuu KECTKOU 3a1€TTKA KOHCOJILHOM OaJIKu:

F1=50kH
1.5m

—
. 3m I F2=10kH
3amaya Ne22 b

SN\

OnpenenuTs peakiuy )KECTKON 3a1eIKH KOHC 0JIbHOM OaiKu

F1=50KkH

NN\
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3amaua Ne23

Onpenenutb peakinu KECTKOU 3a]1€TTKA KOHCOJILHOU OaKu

F=20xH, m=10xHwm

‘LF me

1m 2Mm im

»lg—

3amaya Ne24

OnpenenuTb peakiuu Onop ABYXOTOPHOM OAJIKH:

2m im
F2=50KkH

3amaga Ne25

Onpenenuth peakimu AByxonopHou 0anku AB, eciu F=25xH, m=15xHwm

A

lF

-

2 | 3

m
2 P

3amaya Ne 26

» <

OnpenenuTs KOOPIMHATHI LIEHTPA TSHKECTH TUIOCKOM PUTypBI:

30

M

60

.20,

80
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3amaga Ne27

Omnpenenuth KOOPAUHATHI LIEHTPA TAKECTH TNIOCKON (PUTYPHI:

80 N
N
S i
-~
20
3amaua Ne28
OnpenenuTh KOOPAUHATHI LIEHTPA TAKECTH IIIOCKOH (PUTypHI:
40
o
m 'y
o
o
100
3anauya 29

OnpenenuTb KOOPIUHATHI LIEHTPA TSHKECTH TUIOCKOUN PUTypBbI :

R=30mm

3amaua 30

OHpeI[eJII/ITI) KOOPAWHATHI ICHTPA TAXKCECTU INIOCKOT'0O CSYCHU, CCIIN R=30 mm.

100
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3amauga 31

OnpenenuTs KOOPIMHATHI LIEHTPA TSHKECTH IUNIOCKOTO ceueHus (pUCYHOK 4), ecin

R=50 mm.

150

200

Pucynok 4

3agaua Ne32

[loe3 nBMXETCS 10 KPUBOJIMHEWMHOMY YYACTKY IyTH CO CKOPOCTbhIO 72 kM/uac. [Ipu
NPUMEHEHUU SKCTPEHHOTO TOPMO>KeHus yckopeHue aq= - 0.33m/c?. Kak Benmka
JUJTMHA TOPMO3HOT'O ITyTH?

3anmaya Ne33

OnpenenuTh BpeMsl IBHKCHUS TOUKH C IOCTOSHHOU CKOPOCThI0 V=4M/C 110
PSIMOJIMHEMHOHN TPASKTOPUH 10 TOJIOKeHUsT S=60M , eciii B HAYaJIbHBII MOMEHT
OHa HaXOAWJIaCh B MOJIOKEHUU So=24M.

3agaua Ne34

B niepuo 1 mycka qBuraTens 3akoH ABWKeHU MaxoBuKa: ¢=0.6-12. Onpenennutsb
JMHEWHYIO CKOPOCTb, KacaTeJIbHOE, HOPMAaJIbHOE U MOJHOE YCKOPEHHUE TOYEK,
PAacCIOJIOKEHHBIX OT OCH BpallleHus1 Ha paccTostHuM R=2m, B MOMEHT Bpemenu t=1
CEKyHJIa.

3anaua Ne35

OnpenenuTs MyTh, CKOPOCTh, yCKOPEHUE TOUKU IpH =1 cexyHa.

S=2-t°+t-6
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3agaua Ne36
Ilon neiictBuem cuiel F, paBuoit 10H, teno M nepemeraercs 1o npsMoJIMHEHHOM
TPACKTOPHUHU HA PACCTOSTHUE 6 METPOB 3a 6¢CeKyH . OIpenemTh COBEPLIAEMYIO CUIION

F paboTy 1 MOTIITHOCTH, €CJTU So6m a=45°

KN
F

d

3amaua Ne37

MomHocTh 25ekTpoaBurarenst P=7 kBt nmpu wactote n=34506/mMun . Onipenenuthb
BPALAIOIMU MOMEHT M.

3amgaua Ne 38

HOCTpOI/ITB SIIOPY HNPOJOJIbHBIX CUJI U HOPMAJIbHBIX HaHpHX(eHHﬁI

= 2
A2=300mMmMm A1=150MMm?
/,
Y F2=35kH F1=15 kH
/ - — —_——. ——— . — . — . ] | — —
7

3amaga Ne 39

[IpoBEPUTEL IPOYHOCTH CTATLHOTO Opyca B ceuennd |-1, ecu [o]=240H/mm?2

- 2
I A2=300mm A1=150mm?
/,
Y F2=35kH F1=15 kH
/ - — .. —— . — . — . — —
7
|
3amaua Ne4(
[TocTpouTk 31I0pY NPOA0JIbHBIX CHJT U HOPMAJIbHBIX HAIIPS>KCHU :
/ F2=30 KH F1=20 kH
.4 I — —— - — . — . - — - —
7

45



3amaga Ne41

[TocTpouTs 311I0pY NPOAOIBHBIX CUJI U HOPMAJIbHBIX HAITPSKEHUMN:

A2=400mm? A1=250mm?

F1=25kH
..... ____.ﬁ_

\\\:\\\
".é
3

3amaua Ne4?2

[TpoBepHTh IPOYHOCTH CTALHOTO Opyca, eciu [o]=240H/Mmm?

A2=300mm?

A1=200mm?

F2=20KkH F1=15kH
f— o ———. — — . — . — . 4 p—— . —

oy

3anaua Ne43
[Toro6pathk MpsMOYToJILHOE CeUeHUE OaKK ¢ COOTHOIIeHHEM cTtopoH: h=3b, ecim
[c]=240H/MMm?

/
| Fe=20kH F1=15kH
/ S — — ........ ﬁ_ J—
%
3amaga Ne44
[TpoBEpHUTH IPOYHOCTH CTAILHOTO Opyca, ecii [o]=160H/Mm?2
A2=300MmMm? A1=150mm?
;FFZO KH F1=15 KH
_// ___ ..... —_— s — — . d —_—
%

3amaua Ned5

[IpOBEpHUTH IPOYHOCTH CTALHOTO Opyca B cevennn I-1, ecom [o]=160H/Mm?

A3=300mm? | A,=200mm2A1=150MMm?

F2=20 kH : F1=15 kH
e — s e — s — — —

\\\:\\\
i
i
i
|




3amaua Ne46

OnpenenuTs NOTPEOHBIN AUAMETP 3aKJIECTIOK U3 pacueTra Ha

;;zvxm:;;:'ﬁ'.:c;;m

CMSITHE, eCJIH Il MaTepHala 3aKienok |z, |= 140MIla, ARG

[0.,]=320MI1a, |o, |=160MI]a, pactsrusaroume cuisl F=

£
a4

F
|
|

600xH, 6=8MM, umnco 3aKjIenok z=3.

3amaga Ned7

OHpCI[GJ'H/ITI) HOTp€6HO€ KOJIMYCCTBO 3aKJICIIOK U3 pacdycTa Ha

B R

Ccpes3, eCIM [UIs MaTepuana 3aKienok |z, |= 140MI1a, Ry

[5.,]=320MI1a, |0, |=160MIla, pactsrusatomme cumnbl F=

300xH, d=5MmMm, d=6MMm.
3amaua No4§

OnpenenuTh MOTPEOHOE KOTMUECTBO 3aKJICTIOK M3 pacuera Ha

CMSATHE, €CIH JIIsl MATEPUANA 3aKIENOK |7, [= 140MI1a,

B R
n SO W
[5.,]=320MI1a, |o, |=160MIla, pactsrusaronme cumsr F= K,

500xH, d=6MmMm, d0=5MMm. &

I

i
00

\

e ]
P
R
i
[

3amaga Ne49

OnpenenuTs NOTPEOHBIN JUaMETP 3aKJIETIOK U3 pacyera Ha

o

B,
S

CMSATHE, €CJIU [JIs1 MaTepHaja 3aKICIoK lrcp |= 140MITa, &

[, ]=320MI1a, [apJ=I6OMHa, pacTArMBaroIye CuiIbl F=
&

400xH, 0=8MM, 4YHCJI0 3aKJICIOK Z=2.

3amaua Ne50

Onpenennts quamerp 00JITa U3 YCIOBHS IPOYHOCTH Ha cpe3, ecym cua F=200xH ,

ToJMHA qeTamu Ne2  3=8MM, KOJIMYeCTBO OOITOB — 2, I MaTepuana 00ITOB [z'cp |=

140MITa, [0, ]=320MITa.
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3anmaua Ne51
Omnpenenuts quamerp 60JTa U3 YCI0BUS IPOYHOCTU HA cMsITHE, ecyu cuia F=300xH
, TommuHa aetand Ne2  d=10mMm, KoJIM4ecTBO OOJITOB — 3, 1JIsl MaTepuana

6oxroB|r,, |= 140MIla, [o,,]=320MI]a.

3amgaya Ne 52

[IocTpouUTh 3MIOPY KPYTSIIMX MOMEHTOB:

M2=400Hm

M1=1200Hm '\ M{=5°°""V‘ M4=200HMm
- -

SN EANE)N

{y u |5
SRS
3amaya Ne 53
OHpCI[CJ'II/ITI) I[I/IaMCTp BaJia HA 3'M yqaCTKe HUCXO O U3 YCJIOBI/IH HpO‘lHOCTI/I, cCliu
[z]= 100MITa M2=400HM
M1=1200HMm M3=600Hm g -200HM
—

I 1L
e I
3amagya Ne54
[TocTpouTh 3MMIOPY KPYTSIIHX MOMEHTOB
M1=100HM Ms=500Hm
M2=900HMm \ }4=300HM

BV/AVAVAN

d L aun

J\-\
[

Y
o
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3amaua Ne55

OHpCI[GJII/ITb AUaMCTpP BaJla Ha 1-m Y4aCTKC UCXO O U3 YCJIOBHA IIPOYHOCTH, CCJIN

— 30MII M3=500H
]~ 30MIa M1=100HMm — \ —900H 3\ " M4=300H
= M = M
2 - /4
> JAN/EN
L L I
3amaua Ne56
OmnpenennTs TuaMeTp Bajla Ha 2-M y4acTKe UCXO/IsI U3 YCIIOBHS POYHOCTH, €CITH
[z]= 100MI1a Mi=1200HM  M2=400HM  M3=800HM  Ma=2400Hm
/—

N

OHpCIIeJ'II/ITB ANaMCTP Bajla Ha OITACHOM Y4YaCTKC UCXOJs U3 YCIIOBHUA ITIPOYHOCTH,

eci [¢]= 30MIIa

3amaya Ne57

M, M, M;

3amauga Ne58
Onpenenuts JuaMeTp Bajia Ha OMACHOM Y4aCTKE UCXOI U3 YCIIOBUS TPOYHOCTH,

ecii [r]= 100MIIa M, M, M,

3amgaya Ne59

OnpenenuTs AUaMETp Balla Ha OMACHOM Y4aCTKE HCXO/Is M3 YCIIOBHS IIPOYHOCTH,
ecin [z]= 25MIla
M, M, M;




3amaua Ne60

[ToCTpOUTH SMIOPY MOMEPEUHBIX CHIT:
1F2:30KH

NSANNN

2M M _|
E=20Kfl

3amauga Ne61

[TocTpouTs 31MI0pY U3rHOAIOIIUX MOMEHTOB:

F2=10xkH
/ !
7
4 2m t 3m
J
F1=30xkH
3agaua Ne62
[TpoBepuTh IPOUHOCTH OaNKH, ecii [o|=160H/Mm?
p F1=6KH L
% A B c b=10cm
/ N =
4 < ZM >i¢ 4M :T Y S
F2=4kH
3anaua Ne63
[TpoBepHUTH IPOUYHOCTH OANKH, ey [o]|=240H/MM2, ceuenue Ganku- aByTaBp Ne20
y 1.5m I F1=40kH
7 :
/
. 3 I F2=20kH
3amaua Neb64
15 F1=30xkH
[TocTpOUTS SMOPY NOTEPEUHBIX CHIT 7 =2M
Z
2. 3w 1 F2=20KkH

3amaua Ne65

[IpoBepHUTH IPOUHOCTH Oanku, ecii  [o]=240H/MMm2, ceuenne Ganku- aByTasp Nel8

F1=40kH

NNSNANN

50
2m J Im TF2=20KH



3amaua Ne66

OmnpenenuTs pa3Mepsl MOMEPEYHOTO ceueHus OAIKU B BUJIE KBaIpaTa, €CIu

[0]=160H/Mm?

F1=30KkH

-

A
F2=60kH /74

\_

3amgaya Ne67

OmnpenenuTh nepefaTouHoOe OTHOIIECHHUE U

CKOPOCTH BpalllCHUA BBIXOJHOT'O Bajia:

3amaua Ne68

OHpCI[GJ'II/ITB NepcaAaToYHbIC YNCJIA, YTJTIOBBIC

CKOpPOCTH BaJIOB, €CJIM YHUCJIO O60p0TOB BaJjia

nsurareisd N,=292000./MuH.

3amaua Ne69

2m 3m 3m
o, =200 o= 500
lrﬁ I ~ ]
- | —7=26
% 5 52 x/‘/zs:zo
= o
11=2920 o8/ 1 |
o, =200 z= 500
1
x| x i
= Z=26
Z 7752 ¥ 3,:20
I =60
1122920 08/brut 1 T

Omnpenenuts nepeaaTovYHble YUCIA, YTIOBbIE CKOPOCTH BaJIOB, OKPYKHYIO CKOPOCTb

TOYKH A pEMHS, €CJTM YacTOTa BpalleHus Baja apurareis N, =150000./MuH.,

D1=200mMm, D,=400MM, gucio

AUAMCTPbI KHUBOB!

3yobeB Z3=20, 2,=40.
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3amaua Ne70
Onpenenutsb nepeaaTouHbIe YUCIIA, YIIOBBIE CKOPOCTH BAJIOB, €CITU

yycyio 000poToB Bana aeurarens N,=300000./MuH., 2;=25, 2,=50,
23=30, 2,=90

3amaua Ne71
OnpenenuTh yriioBble CKOPOCTH BAJIOB, ITEPEAATOTHOE YHCIIO MHOTOCTYIIEHYATO M

nepeaadm, €CJIM 4acToTa BpalleHus Bajia auraterns N,= 2920 06/MuH.

Z=23 Z=46

2

Z=60

3agaua Ne72
Jlnamerp OKpyXHOCTH BBICTYIOB IpsiM0O3y0oro koseca 190 MM, ynciio 3yones 36.

Onpenenutb MOAYJIb 3aLEIIEHUS U JUAMETP AEIUTEIbHOU OKPYKHOCTH.
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5 INakeT npenogaBaTeisi (3K3aMeHATOPA)

YcaoBus:

a) Buo u ¢popma 3x3amena:. ycmuwlti omeem no ounemam

0) Konuuecmeo 3aoanuit onacmyoenma:

- TCOPCTUYCCKHUC 3alaHUs —

1

- MPAKTUYCCKHE 3a0aHus —2.

6) Kpumepuu oyenok:

Ouenka

Kpumepuu

5 COTIIMIHO» >

- [Tonuble, yéTkue, apryMEeHTHPOBAHHBIC, TPAMOTHBIC
OTBETHI HA TECOPETUUYECKUE BOIPOCHI IK3aMEHAIIMOHHOTO
ounera;

- IPAKTUYECKOE 33JaHKE BBITTOJHEHO MPABUILHO U MOJTHO,
CTYIECHT YBEPEHHO, YETKO, apT'yMEHTHPOBAHO M TPAMOTHO
Pa3bACHSCT JIOTUKY PELICHUS 3aaHuUs;

- YBEpPEHHBIC U MPABUJIbHBIC OTBETHI HA JOMOJHUTEIbHBIC
BOIIPOCHI U 3aIaHUs

4 «XOpoIIOo»

- [Tonnble, y€TKME, apryMEHTUPOBAHHBIE, TPAMOTHBIE
OTBETHI HA TEOPETUYECKUE BOIPOCHI DK3aMEHALIMOHHOTO
oumera;

- IPAKTUYECKOE 33JaHUE BBIIIOJIHEHO IIPAaBUIIBHO U ITOJIHO,
CTYZIEHT HE JOCTaTOYHO YBEPEHHO, YETKO,
apryMEHTUPOBAHO U IPAMOTHO PA3bACHSET JIOTUKY
pelieHus 3a1aHus;

- HE 3HAYUTENIbHBIC 3aTPYJHEHUS IIPU OTBETAX HA
JOIIOJIHUTEIIBHBIE BOIIPOCHI U 3aJaHU.

3  «YHOOBICTBOPHUTEIHHOY

- HEe JOCTAaTOYHO I10JIHBIC YETKUE U apTYMEHTUPOBAHHBIE
OTBETHI HA TEOPETUUYCCKUE BOIPOCHI HK3aMEHAI[HOHHOTO
ouiera;

- IPaKTHYECKOE 3aJaHKE BBITTOJHEHO MPAaBUILHO, HO HE
MOJIHO, CTY/ICHT HE YBEPEHHO, HE YETKO, HE
apryMCHTHPOBAHO Pa3bICHSET JIOTUKY PELICHHS 3a/1aHus;
- 3aTPYyJAHEHHUs TIPU OTBETAX Ha JOMOJHUTEIBHBIE BOIPOCHI
U 3a7aHHusl.

2  «HEYJOBJICTBOPHUTEIILHO»

- HCT MMPaBUJIBHOT'O OTBE€TA HA OAWH HUJIN 00a
TCOPECTUYCCKUX BOIIPOCA SK3aMCHAITUOHHOI'O 6I/IJ'I€Ta;

- IPAKTU4YCCKOC 3a1aHUC HC BBINTOJHCHO UJIU BBIITOJIHCHO
HC IMMPAaBUJIBHO, U CTYACHT HC MOXKCET PA3BACHIACT JIOTUKY
PCUHICHUA 3aaHHNA.

2) Bpemsa na omeem no ounemy:

Ha moarotoBky o 6mnety otBoautcs He 6ojiee 30 MUH.
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Ha cmauy ycTHOTO 9K3aMeHa mpeaycMaTrpuBaroTes He 6osiee 15 MuHYT Ha
KaXKJI0T'0 CTY/ICHTA.
0) Obopyooeanue, paspeuiéHHoe 01 6bINOTHEHUA 3A0AHUL

- KQJIBKYJISATOP

e) Jlumepamypa onsa cmyoenma:

OCHOBHBIE UCTOYHHKHU:

1 Cep6umn, E. I1. Texanueckas mexanuka: yaeOnuk /Cepoun E. I1. - Mockga:
KnoPyc,2018. — 399 c.— (CIIO). — ISBN 978-5-406-06354-5. — ULR:
https://book.ru/930600. - TeKCT: SIEKTPOHHBIH.

2 Kpatkwuit kypc nekiuii o qucrmmirnae OI1.02 Texnndyeckas MeXaHUKa,
paznen Jleranu MammH, I CTYAEHTOB ClieNUATbHOCTEN: CTPOUTENBCTBO KENE3HBIX
JIOpOT, MYTh M ITyTEBOE XO3SUCTBO, T eXHUYECKas SKCILTyaTalus MO BUKHOTO
cOCTaBa KeJNe3HbIX 10poT, cocraButenb - Hyxubix M.H., npenonasarens ¢punnana

CamI'VIIC B 1. Caparoge.

JlomoJTHUTENTbHBIE NCTOYHHKH:

1 Memepckuii, M.B. 3agaun o TeopeTudeckoil MexaHuke : yaeoHoe mocooue
/ N.B. Memepckutii ; mon penakmnueit B.A. [laimemosa, [[.P. Mepkuna. — 52-¢ u3 .,
ctep. — Cankr-IlerepOypr : Jlanp, 2019. — 448 c. — ISBN 978-5-8114-4190-7. —
Tekct : anexTpoHHBIN // JIaHb : 35eKTpOoHHO-0nOmoTeuHast cuctema. — URL:
https://e.lanbook.com/book/115729. — Pesxxum mocTyma: 11t aBTOpH3.
MOJIb30BATEIIEH.

2 Dpaenn, A.A. Teopust MeXaHU3MOB U JICTAIA MaIllMH : ydeOHoe mocooue/
Opnenu A.A., Opnenu H.A. — Mocksa : KnoPyc, 2017. — 293 ¢. — (s
0akanaspoB). — ISBN 978-5-406-02716-5. — URL.: https://book.ru/book/926889. —
TeKCT : 2IIEeKTPOHHBIN.

3 Dpnenu, A.A. ConpoTUBIIEHUE MAaTEpHUAJIOB : yaeOHOe mocooue/ Ipaenn

A.A., Opaenn H.A. — Mocksa : KanoPyc, 2017. — 160 ¢. — (a1 6akanaBpoB). —
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https://book.ru/930600.%20-

ISBN 978-5-406-01775-3. — URL. https://book.ru/book/927683). — TekcT:
AIEKTPOHHBIMN.

4 Opnenu, A.A. Teoperuueckas MexaHuka : yueOHoe nocodue/ Ipaenu A A.,
Opnenu H.A. — Mocksa : KnoPyc, 2017. — 203 c.— (s 6akanaBpoB). — ISBN
978-5-406-05956-2. — URL.: https://book.ru/book/927678. — TekcT : 31eKTPOHHBIIA.

3.2.3 Pecypcnl ynanennoro goctymna (INTERNET):

[Ipu opranuzanuu JUCTAHIIMOHHOTO OOYYEHMSI WCIIOIB3YIOTCS JJICKTPOHHBIC
wiatrgopmer: Zoom, Moodle (pexxum noctyna: caiitr CTXKT https://sdo.stgt.site/)

1 Jlekuuu mo TeXHUYECKOM MeXaHuKke. PexuMm nocTymna:;

http://mmww.technical-mechanics.narod.ru

2 OoOpazoBarensHblii poekT A. H. Bapruna : ®uszuka, Xumusi, MaTeMaTuka

CTYJICHTaM M IIKOJIbHHKaM. Pesxxum noctyma: http//www.ph4s.ru/book teormex.html

3 OCHOBBI TEXHUYECKOW MEXaHUKU. Pexxum nocrtyna:

http://www.ostemex.ru/statika/ 34-osnovnye-ponvatiya-statiki.html

4 TImockas cucrtema CXOIAIMUXCsI CUIT - PCIICHUA 34144 110 T@OpGTH‘-ICCKOﬁ
MexaHuke. Pexxum gocrymna:
http://exir.ru/termeh/ploskaya_sistema_shodyaschisa_sil.htm

5 A.H. Tapckux OCHOBBI TEXHUYECKOW MEXaHUKH - SJICKTPOHHBIN YICOHUK .
Pexxwum goctyma: http//www.cross-
kpk.ru/ims/02708/0OTM/Glaval/razdel2/razdel12.html

6 Jlekuuu u pacueTsl 10 TEXHUYECKOW MeXaHuke. Pexum gocrymna:

www.mehanikamopk.narod.ru
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http://www.ph4s.ru/book_teormex.html
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http://www.cross-kpk.ru/ims/02708/OTM/Glava1/razdel2/razdel12.html
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