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1. llosicHuTEeILHAA 3aIIMCKA

®OC mpenHazHadeH [JIsi KOHTPOJIS H OIEHKH 00pa3oBaTeIbHBIX
JTOCTHKEHUN O0Yy4YaroluXcs, OCBOMBIIMX IPOrpaMMy Y4€OHOW AMCHUILIMHBI
OI1.02 TexHnueckass MEXaHHUKA.

Ha ocBoenue mnporpaMmmbl y4eOHOW JMCHUIIMHBI OI1.02
TexHuueckass MeXaHUKa OTBeIeHO MaKCUMalbHOW Yy4ueOHOW Harpy3ku Ha
cTtyaeHTta 136 yacoB, B TOM 4YuCIIE:

- 00s13aTeNIbHOM ayIUTOPHON y4eOHOM Harpy3KH CTyJ€HTa 82 4acos;

- CAaMOCTOSITEIBHOM PaboThI CTyIeHTa 42 4acoB.

®OC BKIIOYAIOT B C€0s1 KOHTPOJIbHBIE MAaTepuaibl I MNPOBEACHUS
ONEPATUBHOTO (IMOYpOYHOTr0), pyOeKHOro (Mo pasznenaM W yKPYNMHEHHBIM
T€MaM) U UTOTOBOT'O KOHTPOJIA 10 3aBEPUICHUIO N3YUEHUS JUCHUILINHBI.

DOC npedycmampuesaem ciedyroujue euObl KOHMpPOJIA:

- YCTHBIM OIIPOC;

- MUCbMEHHBIE PAOOTHI;

- KOHTPOJIb C TOMOIILI0 TEXHUYECKUX CPEACTB U MHPOPMAITMOHHBIX
CUCTEM.

DOC npeononazaom cineoyrouiue opmvt KOHMPOJA:

- cobecenoBaHue,

- TECTUPOBAHUE,

- KOHTPOJIbHBIE PaOOTHI,

- mabopaTopHasi, paKTUIecKas,

- pedepaThl U UHBIE TBOPUYECKHUE PAOOTHI,

- DK3aMEH.

HrtoroBoii ¢hopMoii KOHTPOJS MO 3aBEPIICHUIO U3YUYCHUS TUCITUTUTMHBI
OI1.02 TexHuveckas MExaHHKa, COTJIACHO Y4EOHOTO TIJIaHa, SBJISIETCS K3aMEH B
4-M cemecTpe.

@OC pa3paboTaHbl HA OCHOBaHUHU:
- ®I'OC CIIO no cneuunanpHocT 23.02.06 TexHuueckas dKCIUTyaTaius

MMOABUIKHOTO COCTAaBa KCJIC3HBIX JOPOT



- yuyebHoro miuaHa 23.02.06 TexHudeckas SKCIUTyaTalusl MMOJIBHKHOTO
COCTaBa JKEJIE3HBIX IOPOT, 0a30BBI YPOBEHb MOATOTOBKU;

- paboueii mporpammel o aucuuruinae OI1.02 TexHuueckass MEXaHHKA;

B pe3ynbTaTe 0cBOCHUS TUCHUIUIMHBI 00YYaIOIUNACS 10JIKEH YMETh:

V1- ucnonb3oBath METOABI MPOBEPOYHBIX PACUETOB HA MPOYHOCTD,
JecTBUM n3ruda u Kpy4yeHus,

VY2 - BBIOUpATH c1OCO0 Mepeaun BpalaTeIbHOTO MOMEHTA.

B pe3ynbpTaTe 0CBOCHUS TUCIUTIIUHBI 00YUYAIOMIUNACS J0JIKEeH 3HATD:

31 - OCHOBHBIE TIOJOKEHUS M aKCUOMBbI CTaTUKH, KHHEMAaTHUKH,

JUHaAMHKHU U I[GTaHeﬁ MallluH.



2. Pe3yabTaThl 0OCBOEHMSI JUCHMILIUHBI, MOAJIEKAIIMEe IPOBEPKe

O0BéM BpemMeHH,

Bun u Ne 3ananus

Homepa pasieion OTBEIEHHOT0 HA M3yYeHHe st
Pe3yabTarbl 00yueHust . |(Makcumanvnasn nazpyska)| omnepaTuBHOrO.
OcHOBHBIE OKA3aTeTH OLEHKHU (Tem) mo padouei
(0CBOEHHBIE YMEHUSI, YCBOEHHBbIE e3VILTATOR o pYOe:kHOro 1
3nanns) / Komnerenuun pesy, nporpamme 1acel ° HUTOTOBOI0
KOHTPOJIst
Ymemns: -IIpumeHnsieT MeTo1 CeueHHid Tpu
y 1 -  HUCIIOJIB30BATDL MeTOHHpacque Ha pacCTsAKCHHUC U CIKATHUC,
- CIIOJIB3YET YCIOBUE MPOYHOCTH
[IPOBEPOIHBIX pacy€ToB Hamu1st O1ieHKH pabOThl KOHCTPYKIUH.
[MPOYHOCTb, ACUCTBUU n3ruoa H—HpHMeHHeT METOJI CeYeHUH MpH
ICHAH 9 H U CMSTHC;
KpYHCHHS; perie 3aJ1a4 Ha Cpe3 U ¢ €;
FOTpeieNIsieT KacaTeIbHbIe T3:
HATIPSDKEHUS Cpe3a U HOpMaJTbHBIE 1.1.1-1.1.5:
d.1-1.1.5;
HATIPSDKEHUS. CMATHS B DJIEMEHTaX 12.1-12.17:
. 2.1-1.2.17,
[(OHCTPYKIHIL, T1.1—1.8; 1.3.1-1.3.27;
FTIPUMEHSACT yCIOBHE MPOYHOCTH HA |5 4 5 1 20 b 112112
3HAMb: Cpe3 U CMSTHE JUTsI OTIPEICIICHHS T3 1 3 ég 3435 88 86.2% 2'2'1 2.2.16,
3 1 - OCHOBHBIE MOJIOKEHUS U KOJIMYECTBA DJIEMEHTOB KPEIUICHUST U Ty TSy T el
X TEOMETPHYCCKHUX MTapaMeTPOB; 113:
AKCHUOMBI CTATUKH, KHHEMATUKH, | apanusupyer pe3y bTaThl pacueToB [P 1—I1P9;
JIP-1.

MMHAMUKU U JIeTaJIel MaIllyuH.

[Komnemenyuu:
OK 1,2,4,5
MK 1.2, 3.2

Ha cpe3 U CMSTHE;
CBBITIOJIHSIET PacueT Ha CPe3 U CMSITHE
00JITOBBLIX U 3aKJIEITOYHBIX
COCTUHEHMH.

-l IpumensieT MmeTon ceueHui pu
PEILICHNH 337a4 Ha KPy4CHHUE;
-COCTAaBIIICT YPaBHEHUE PAaBHOBECUS

6




17151 OTIPEIEIIEHUS KPYTSILETO
MOMEHTA;

-OIIpENIEISET TEOMETPUUECKHE
XapaKTEPUCTUKH CEYCHHsI OaIKu Ipu
KpY4YEHUHU;

FOIpeiessieT KacaTeabHbIe
HAIPSOKEHUS. U YIJIbl 3aKpY4YUBaHUS
[IPU KPYUECHUU;

-IIPUMEHSIET YCIOBHUE IPOYHOCTH U
PKECTKOCTH JJIs1 OTIpeieNICHuUs
[1TapaMeTPOB CEUECHHUS BaJIa;
FAHATTU3UPYET Pe3yIbTaThl PAaCYETOB
Ha KpYUYECHHE.

-l [pumensieT MmeTon ceueHui pu
peleHNH 3a1a4 Ha U3Tuo;
LCOCTABIISICT YPABHCHHUE PABHOBECHS
17151 OTTpEIeIIEHIS] M3TUOAOIIETO
MOMEHTA U TIOTIEPEUHOM CUJIBI B
CCUCHUAX OaJIKH;

LOTpeieNIsieT TEOMETPUIECKHE
XapaKTEPUCTUKH CEUCHHUS OATKHU TIPU
3ruoe;

LITOHUMAET, KaKue HATPsHKCHUS
BO3HUKAIOT B CEYCHUSIX OATKU MIPH
3ruoe;

-BBITIOJIHSIET TPOBEPOYHBIN U
MTPOCKTUPOBOYHBIN pacyeT OaJoK,
paboTarIKX HA U3THO;
LAHATTU3UPYET Pe3yJIbTaThl PACYETOB
Ha M3rHO.

-CBOOOIHO OllEepUpPYET OCHOBHBIMU
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MOHSTUSMH CTATUKH: MaTepUaIbHAS
TOuka, aOCONIIOTHO TBEpIOE TEJo,
CuI1a, paBHOBecCHE,
paBHOJEHCTBYIOIIAs, CHUCTEMa CHII,
MOMEHT  Tapbl, MOMEHT  CHJIBI
OTHOCUTENIbHO TOYKH;

FOIIpEIENseT NPOEKLUUU CHUJI Ha OCH
KOOpAMHAT;

-COCTaBJISIET ypaBHEHUs pPaBHOBECHUS
[IOCKON CUCTEMBI CXOSIINUXCS CHII U
[TPOM3BOJILHO PACIIONIOXKEHHBIX CHJI;
FOTIpeIeNsieT PeaKiuu Omnop 0alok;

- OIpeleNsieT IOJIOKEHHE LIEHTpa

TSDKECTH CJIO’KHBIX CCUCHHIA,
COCTOSIITIX u3 MIPOCTBIX
reoMeTpudeckux (Guryp u npoduieit
[IpOKaTa.

-CBOOOZHO OMEpUpPYEeT OCHOBHBIMU
OHSITUSIMU KMHEMAaTHKHU:

TpaeKkTopus, MyTb,  PacCTOSHUE,
CKOPOCTh, YCKOPEHHE, HOPMAJIbHOE U
KacaTeIbHOE YCKOPEHHE.
-Onpenenser KHHEMaTH4YeCcKHe
MapaMeETpPbL 110 YPaBHCHUAM
IIBIDKEHMSI M 110 KHHEMaTH4YeCKUM
rpa¢ukaM TpU TOCTYNATEIbHOM H
BpalaTeIbHOM JIBUKECHUU.
-CBOOOZHO oOMepupyeT OCHOBHBIMH

MOHSITUSIMU TUHAMUKU: cuita
MHEPITNH, pabora, MOIITHOCTb,
KOX(PUITUEHT MOIE3HOTO ACHCTBHSI.

-Pemmaet 3aJauu JTUHAMHKH,

CITOJIb3Y OCHOBHOI 3aKOH.




-CocraBisieT ypaBHeHue Jlamambepa.
-Omnpeznenser paboTy M MOIIHOCTb
[IpH1 IPSMOJIMHEHHOM u
KPUBOJIMHEHHOM JIBUYKEHUH.

-Pa3inyaer coenuHEeHUs — AcTaliel
MaIlIMH Pa3bEMHBIE U HEPA3bEMHBIE:
CBapHbIC, 3aKJICNOYHbIC, KIICEBBIC,
COEIUHEHHUSI C HATSIIOM, PE3bOOBBIE,
[IITTOHOYHBIE, [ITUIEBHIC;
-XapakTepu3yeT  JIOCTOMHCTBA U
HE0CTaTKU COCTMHEHU,
MaTepHayibl, TPUHIUI  TOJYyYESHUS
COCTMHEHU.

-XapakTepu3yeT Ballbl M OCH, HX
OTIUYHE, KOHCTPYKIUIO, MAaTEPUAIIBIL.
H[lornmaet MIPUHIIATL paboThI
[TOIIIUTTHUKOB CKOJIbKEHUS u
[TO/IIIUITHUKOB KaueHUs;
-XapakTepu3yeT  JIOCTOMHCTBA U
HEI0CTaTKU MOAIIUITHUKOB
CKOJIbKEHUS " MOAIIAITHUKOB
KAueHUs, KOHCTPYKIIMIO, MaTepUalbl,
BU/IbI pa3pyLICHUN.

-l loHMMaeT Ha3HaueHWEe W MPUHIIMIT
paboThl My(T;

- KiaccuuuupyeT MyQThI.

Y2 - BoIOWpaTh CcHocoO

nepenavun

MOMCHTA.

BpalaTCJIbHOTO

-Pasnnyaer nepeaayu:
(bpUKIIMOHHYO, 3ybuaryio,
BUHTOBYIO, YEpBAYHYIO, PEMEHHYIO,
[ICTTHYIO;
FITOHMMAET HPUHIHI paboThI
repenady;

13.3

28

13.8%

[13:
[1P-10, 11;
JIP-2,
JTP-3




[Komnemenyuu:
OK 1,2,4,5
MK 1.2, 3.2

FIICPCUHCIIACT JOCTOMHCTBA

HCIOCTAaTKU IIEpCaay;

n

-XapaKTepu3yeT MaTepuaibl nepeaad,

BUJIbI PA3PYIICHUN.
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3. Teopernueckue 3ananusn (T3)

3.1 Texkcr 3aganuid:

Tema 1.1

Ne

Bonpoc BapuaHTbl 0TBETOB

HpaBl/IJ'll)Hble O0TBEThI

[Ipoctele o 16amty

1.1.1 A)...mepa OcHOBHOE MOHSTHE

MEXaHUYECKOTO «Cratukm» cuna — 3To
B3aUMO/ICHCTBUS Mepa MEXaHUYECKOTO
MaTEepUAJIbHBIX TEJ, | B3aUMOACHCTBUS
XapaKTepU3yIoLasics | MaTepUabHbBIX Te,
HaIpaBJICHUEM, XapaKTepU3yoIascs
BEJIMYMHON U TOUKOU | HAIIpaBJICHHUEM,
MPUJIOKECHHUS. BEJIMYMHOM U TOYKOU
b)...ckanspnas MPUIOKEHUS.
BEIMYMHA,

OCHOBHOE MOHSITHE OTIpE/IETISIONIAsCS

«CTtaTukmn» cuna — 3T10... TOJNBKO MOJTYJIEM 1
HE UMeroIIas
HaIpaBJICHUS B
MIPOCTPAHCTBE.
B)...mepa
MEXaHUYECKOTO
B3aMMOJICUCTBUS
MaTepHaIbHBIX Tell,
XapaKTepU3yoascs
HaIpaBJICHUEM U
BEJIMYHUHOM.

1.1.2 A)...cxaisp, PaBHOzelicTBYOIIAA
SIBJISTFOTITHICS CHUCTEMBI CUJT B
OTPE3KOM MEXTY CHUJIOBOM
MIEPBBIM H MHOTOYTOJIbHUKE
. MMOCJIETHUM n300paxkaercs Kak

PaBnonerCTBYyIOMas BEKTOPOM. BEKTOp, HAITPaBJICHHBIH

CHUCTCMBI CHJI B CHJIOBOM B)...BekTop, 13 Ha4ajia HepBoro

MHOTOYTOJIEHUKE HaIpaBJICHHBIN 13 CKJIaZIbIBAEMOTO

300pakKaeTCs Kax... HavaJa epBoro BEKTOpA B KOHEII
CKJIJ[bIBAEMOTO MOCJIEAHETO.
BEKTOpPa B KOHEII
MOCJIEHETO.
B)...Bexrop,

HAIIPaBJICHHBINA U3
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KOHLIA [TOCJIETHETO
CKJIQJ[bIBAEMOT0
BEKTOpa B HA4YaJIo
MEepBOToO

1.1.3 | PaBHO#elcTBYOIIAS A)... HeCKOJIbKO cuJl, | PaBHonelcTByOMIas
CUCTEMBI CXOJSIIINXCS CUJI | SKBUBAJIEHTHBIX CHUCTEMBI CXOASIINXCS
3TO. .. 3aIaHHOM CUCTEME CHJI 3TO OJ[HA CHUJIA,

CHUJL. OKa3bIBAIOIIAs HA TEJIO
b)... ogna cuna, TaKo€ e

paBHas MO BEJIMYMHE | MEXAHUYECKOE

CyMME€ BEJIMYHH JNEWCTBUE, UTO U
3aIaHHBIX CHUJI. 3aJlaHHAs] CUCTEMA CHJT
B)... ogHa cuna,

OKAa3bIBAIOIIAS HA

TEJIO TAKOE Ke

MEXaHHYECKOe

JICHCTBUE, YTO U

3aJJaHHAsl CUCTEMA

CHUJL.

1.1.4 | Kakue peakunu BO3HUKaOT | A) Rax, Mr B xectkon 3amenke
B JKECTKOM 3aJIeJIKE bB) Rax, Ray BO3HUKAIOT PEAKIIUU
(SaHIGMJIeHI/II/I)? B) RAX, RAy ) MR RAX, RAy . MR

1.1.5 A)Rax, Ray B mapaupHO —

Kakue peakuuu BOZHUKAOT HETIOIBIIKHOM OTOpe
B HIapHUPHO — B)Rax, Ray , My BO3HHKAIOT PEAKIUH R Ay,
HETOIBMKHOU orope? R
B)RAy Ay
Tema 1.2
Ne \ Bonpoc ’ BapuaHTbI 0TBETOB \ IIpaBwibHbIE OTBETHI
[TpocTeie o 16amty

1.2.1 | Kakoil BEKTOp CHUIIOBOTO A) Fj PaBHO€MICTBYIOLIEH
MHOT'OYTOJIbHUKA SIBJISIETCS CUJION SIBIISIETCSI BEKTOP
pPaBHOACHCTBYFOIIIEH b) F F,

CHJION? ~ F B) F,
2
F 7 I F,

1.2.2 | Kakoil BEKTOp CHUIOBOIO A) F; PaBHOzeMCTBYIO1IIEH
MHOTOYyTroJIbHUKA siBisieTcss | b) Fa CHJIOMN SBIIIETCSA
PAaBHOJICHMCTBYIOILIEN B) F, BEKTOD F»
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CUJION? = INF,
F3
F,
F,

1.2.3 | Kakoil BEKTOp CHUIOBOIO A) F; PaBHOA€MCTBYIO1IIEH
MHOT'OYTOJIbHUKA siBlsieTcst | b) Fa CHJION SIBIIAETCS
PaBHOJICHUCTBYIOILIEN B) F, BEKTOD F4
CUJION? _ _ I F4

F, F,
F,

1.2.4 | Kakoii BEKTOp CHUIIOBOTO A)F, PaBHOzeMCTBYIOLIEH
MHOTOyTONbHUKA siBiigeTcst | b) Fa CUJION ABIIACTCA
PaBHOACHUCTBYOLIEH B) F; BEKTOp F4
CUIION? F, I F,

F, F,

1.2.5 | Kakoii BEKTOp CHUIIOBOTO A)F, PaBHOzeMCTBYIOLIEH
MHOTOyToNbHUKA sBisgeTcs | b) F, CUJION ABJIACTCS
PaBHOJEUCTBYIOLICH B)F; BEKTOp F4
cuiion? I F,4

1.2.6 | YpaBHEeHHS paBHOBECHS A)a YpaBHeHUs
IIJIOCKOM CUCTEMBI b) 6 paBHOBECHS IIOCKOU
CXOJIAIINXCS CHII UMEIOT B)c CHUCTEMBI CXOASIINXCS
BU/I: CHUJI UMEIOT BU/I;

) > F, =0 {E F, =0
a - _
> M, (Fi)=0 Fy, =0
F_ =0
6) ix
F. =0
Lty
o) ZMA@') =0
D> M, (Fi)y=0

1.2.7 | I'eomerpuueckoe ycnoBue | A) Jlus paBHoBecus | ['eomeTpuueckoe

PaBHOBECHUS CUCTEMBI CUCTEMBI YCIOBUE  PaBHOBECHS
CXOIALINXCS CHJI | CUCTEMBI CXOJISIIIMXCS
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CXOOAIMNXCsA CUJII:

HEOOXOUMO u
JIOCTATOYHO, YTOOBI
CHJIOBOM
MHOTOYTOJIBHUK OBLT
3aMKHYT.

b) /[ns paBHOBecus
CHCTEMBI
CXOASAIINAXCS CHUII
HEOO0XO0IUMO u
JIOCTaTOYHO, YTOOBI
MOCJIEAHUN  BEKTOP
ObLT HampaBjieH U3
HadJaja MEPBOTO
CKJIaJIbIBA€MOTO
BEKTOpa B  KOHEI]
TTOCJICTHETO.

B) Jlna paBHOBecus
CHUCTEMEI

CXOISIIUXCS CUJI
HEOOXOIUMO n
JIOCTATOYHO, YTOOBI
anredpanyueckas

CyMMa BCCX CHJI
paBHAJIACh HYIIIO.

cun: g paBHOBecHs
CHCTEMBI CXOJISIIHNXCS
CHJI HEOOXOIMMO H
JIOCTATOYHO, YTOOBI
CHJIOBOM

MHOTOYTOJIbHUK ~ OBbLJT
3aMKHYT.

1.2.8

Kakoii cunoBou
MHOT'OYTOJIbHUK
COOTBETCTBYET
YPaBHOBEIICHHON CUCTEME
cun’?

A)a
b) 6
B)c

YpaBHOBEIIEHHOU
cucreme cui
COOTBETCTBYET
CUJIOBOM
MHOTOYTOJIbHUK a)
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1.2.9 Kaxkou cunoson A)a YpaBHOBEIIEHHON
MHOT'OYTOJIbHUK b) 6 CUCTEME CUI
COOTBETCTBYET B)c COOTBETCTBYET
YPAaBHOBEIIEHHOW CUCTEME CUJIOBOM
cun? ) MHOT'OYTOJIbHUK C)

a)
0)
c)

1.2.10 | Kakoii cuinoBoii A)a YpaBHOBEIIEHHOU
MHOT'OYTOJIBHUK b) 6 CUCTEME CUII
COOTBETCTBYET B)c COOTBETCTBYET
YPAaBHOBEIIEHHOW CUCTEME CUJIOBOM
cun? . MHOT'OYTOJIbHUK C)

E

1.2.11 | Kakoii cuioBoii A)a YpaBHOBEIIEHHOU
MHOTOYTOJIbHUK b) 6 cucreme 970
COOTBETCTBYET B)c COOTBETCTBYET

CUJIOBOM

YPaBHOBEIIEHHOW CUCTEME
cui? F,

MHOTOYTOJIbHUK 0)
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1.2.12 | OnpenenuTs NPOEKIUIO A) F,=+F IIpoexkuus cuibl F Ha
cwisl F Ha och X b) F,=-F ocb X paBHa Fy=0
y B)F=1
_ INF=0
F
R
| >
1.2.13 | Onpenenuts NpOESKIHUIO A) Ri=F- cos 30° IIpoexuus cunbl F Ha
cuibl F Ha och X b) Fx=F- cos60° ocb X paBHa F,=F:
y 7 B) Fx=F- sin 30° cos30°
60° I') Fx=F- cos30°
X
| >
1.2.14 | Onpenenuts NpOECKIHUIO A) Fx=F: cos55° [Ipoekuus cunbl F Ha
cuinbl FHAa OcE X 4 b) Fx= —F- cos55° ock X paBHa Fy= -F:
F 3i B) Ry =—F- cos55° c0s55°
X I') Fx=F- sin 55°
1.2.15 | Onpenenuts NpOEKIHUIO A) Fy=—F- sin 65° [Ipoexums cumel F Ha
cwibl F Ha ocp Y b) Fy =-F- cos25° ocb Y pasHa F,= —F-
y B) Fy=—F- cos65° c0s65°
- X | T) Fy=+F- cos65°
F
1.2.16 | Onpenenuts NPOEKIHUIO A) F,=+F [Ipoekuus cunbl F Ha
cuibl F Ha ocs X b) Fx=—-F och X paBHa Fy=0
y B) Fi=1
_ INF=0
F
S
| >
1.2.17 | Onpenenuts NpOEeKIHUIO A) Fi=+F [Ipoekuus cunbl F Ha
cuibl F Ha ocs X b) Fx=—-F ochb X paBHa Fy=—F
B) F,=0
N Fe=1

Ty
3 X

| »

F
——
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Tema 1.3

Ne \ Bonpoc \ BapuaHTbI 0TBETOB \ IIpaBHJIbHBIC OTBETHI
[TpocTeie mo 1 6amry
1.3.1 | Onpenenuth MOMEHT napsl | A) M=F-a MomeHT mnapsl  CUJ
CHUJL. b) M =F'B paBeH
B) M=-F-c M =F-B
1.3.2 | Onpenenuts MOMeHT mapbl | A) M= —F-f MomMeHT mapsl  cui
CHUIL. b) M=F-d paBeH
B) M=F-c M=F-c
1.3.3 | Onpenenuth MoMeHT napbl | A) M =—Fh MomeHT mapel  Cuil
CHUJL. b) M =-F«x paBeH
B) M =+F-c M =-Fh
1.3.4 | Onpenenuts MoMeHT mapbl | A) M= F-h MomeHT mapel  cui
CHUJL. b) M=-F«x paBeH
F | B)yM=-F-c M=—-F-c
c B %
_F
1.3.5 | Onpenenuts MomeHT napbl | A) M= F-h MomMeHT mapbl  cui
b) M=F-( paBeH
B) M=F-a M=F-a
1.3.6 | Onpenenuts MOMEHT cuitbl | A) Ma( F )=F-a Moment  cunsl  F
F oTHOCHTENBHO TOUKH A B) Ma( F)=-F'B OTHOCUTEIIBHO  TOYKH
F B) Ma( F)=—Fh A paBeH
B Mu( F)=-Fh
a
A
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1.3.7 | Onpenenutb MoMeHT cuiibl | A) Ma( F )=-F-a Moment  cunbl  F
F orHOCHTENBHO TOUKM A B) Ma( F)=+FB OTHOCUTEJIBHO  TOYKH
B) Ma( F)=-F-c A paBeH
MA( F ): —F-a
1.3.8 | Onpenenantb MoMeHT cuiibl | A) Mp( F)=—Fh Moment  cunbl  F
F orHOCHTENBHO TOUKHK B b) Mg( F )=-FB OTHOCHUTENBHO  TOYKH
B) Mg( F )=-F-a A paBen
— B MB( F )= —F ‘B
E B
a
1.3.9 | Onpenenuts MOMEHT cuitbl | A) Ma( F )=tF-h Moment  cunmber F
F otHOCHTENBHO TOUKH A B) Ma( F)=+FB OTHOCUTEJIBHO  TOYKH
B) Ma( F)=+F-a A paBeH
A ~ MA( F )= +F-a
3 F
1.3.10 | Onpenenuts MOMEHT cuitbl | A) Mc( F )= +F-a Moment  cunmbel F
F otHOocuTensHo Touku C B) M¢( F)=+F-d OTHOCUTEIIBHO  TOYKH
. d B) Mc( F)=+FB A paBeH
.  C Mc( F )=+F‘B
F
a
1.3.11 Ecnu npu npuBeeHun
Hiro MOZHO Ckasatk O A)3ananHas cuctema Eﬂg;};gglﬂiic;eMe
TLTIOCKOH CHCTCEME CUJI HE YPaBHOBEIICHA. P
NPOM3BOBHO PaCIOJIOKEHHBIX CUJI K
PacTONOKEHHBIX CHJL, ecli  [B)3anannas cucrema  [1CKOTOPOMY LICHTDY
TIPU IPUBEJICHHH €€ K CHIl ypaBHOBelleHa, | JABHBIH BEKTOP Fry 1
HEKOTOPOMY LIEHTPY [JIaBHBIM MOMEHT M,
rJ1aBHBIN BeKTOp Fry 1 B)3anannas cucTeMa  paBHbI HyiO, TO
I1aBHBIA MOMEHT M., CHJI 3aMevHeHa 3 3aJJaHHasg cCucTeMa CUll
PaBHBI HyJTIO? PAaBHOACHUCTBYIOLICH. | ypaBHOBCIICHA.
1.3.12 | YpaBHeHHs paBHOBECHS A)a YpaBHeHus
TUIOCKOW CUCTEMBI b) 6 paBHOBECHS IIIOCKOMN
MIPOU3BOJILHO B)c CUCTEMbI POU3BOJILHO

PACIOJIOKCHHBIX CHUJI

PACIOJIOKCHHBIX CHJI
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MMEIOT BUI: UMEIOT BH/I:
F, =0 F, =0 F, =0
A{YF,=0  6){YF, =0 F, =0
> M, (Fi)=0 F.=0 > M, (Fi)=0
S F =0
)i > M, (Fi)=0
> M (Fi)=0
CpenHeii cioxHocTy 1o 1.5 6amia
1.3.13 | Onpenenutsb A) M=-2 xHm Pesynprupyrommii
pesyiabtupytomuii MomeHT | b) M=+ 2 kHwm MOMEHT CHUCTEMBI Iap
CHUCTEMBI IIap CUJI, E€CIIU: B) M=16 kHm CUJI pAaBEH
m;=2xkHm, m,=4xHwm, ') M=-2 kH M= -2 xkH
m;=7xHw™m, m4=3xHm.
m mz
Mg ms
1.3.14 | Onpenenutsb A) M= +15 kHwm PesynbpTupyrommi
pesynbtupytomuii MomeHt | b) M= +14 xHwm MOMEHT CHUCTEMBI Iap
CUCTEMBI T1ap CUJI, €CIIU: B) M=-1 xkHwm cun paseH M= + 14
m;=7xkHM, m,=1xHm, I') M= - 14 xHm kHwm
m;=5xHM, my=3xHm.
my Ma
ms
ma
1.3.15 | Onpenenuth A) M=-9 kHm Pesynprupyronmit
pe3yabTupytomuii MoMeHT | b) M=+ 19xHwm MOMEHT CHCTEMBI Map
CHUCTEMBI T1ap CUJI, €CIIU: B) M=-1 kHm CWJI PaBEH
m;= SkHm, m;= 3xHwm, I') M= +1 xHm M= +1 kHm

m3= 9xkHM, ms= 2xHmM.

m; m1

ms
My
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1.3.16 | Onpenenuthb A) M=-2 kHm Pesynprupyronmit
pesyabtupytomuii MomeHT | b) M=+ 2 xkHwm MOMEHT CHUCTEMBI Iap
CHUCTEMBI TIap CUJI, €CIIU: B) M=-12 xHm CWJI PaBEH
m;=2xkHm, m,=4xHwm, I') M=+ 12 xHm M=+ 2 xHwm
m3;=3kHw™m, my=3xHm.

ma
ms
m
m2

1.3.17 | Onpenenutsb A) M=+ 6 xHm Pesynprupyromuii
pesyapTupyromuii MomeHT | b) M=+ 14 kHm MOMEHT CHCTEMBI Map
CHUCTEMBI IIap CUJI, €CIIU: B) M= -8 kHm CHJI paBEH
m;= 5kHm, my=1kHwm, ms= | I') M= -6 kHMm =—-6 kHm
5xkHM, my=3xHm.

Cnoxsble 110 3 Oasna

1.3.18 | Onpenenuts cymmy A) Y Mc(F)) =F;-4a— | Cymma MOMEHTOB BCEX

MOMEHTOB BCEX CHJI
oTHOCUTENBHO TOUYKH C.

F,-a + +F3-3a + m;

B) ZMc(Fl) = Fz‘a —
F;-3a —m;

B) ZMc(FI) = — Fz‘a
+ F3-3a +m ZMc(Fl)
=—Fya+F;3a+m
4a

cuil OTHOCHUTEIBHO
Touku C paBHa
ZMc(Fl) = - Fg'a +
F3-:3a+m

1.3.19 | Onpenenuts cymmy A) > Mg(F;) =F;-4a— | CyMmma MOMEHTOB BCEX
MOMEHTOB BCEX CHJI F,-3a+ +F3-3a—m; cui OTHOCHUTEJIBHO
OTHOCUTEJIBHO TOUYKH B. _ TOYKU B paBHa

F Fa Fs 4 m B) 2My(F) = jF1-4a 2 My(Fi) = —Fy-d4a +
1] ﬁ +F2'3a—'F3'a, F2'3a—F3'a+m
C a | 2a. | a |B B) ZMB(FI) =—-F;-a+
DI e Fy2a——F3a+m;
I') > Mp(F;) =—-F-4a
+ F,3a——Fsa+m
1.3.20 | Onpenenuts cymmy A) Y Mc(F))=-F;-a | Cymma MOMEHTOB Bcex

MOMEHTOB BCEX CHJI
otHocUTENbHO TOUKH C.

+ F5-2a + +m-3a;

B) ZMc(Fl) = —F1-4a
+ F,-3a — —Fj5-a;

cui OTHOCHUTEJIBHO
touku C paBHa
d>Mc(F)) = —Frra +
F3-2a+m
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B) Mc(Fl) = +F1-a —

Flu K, Fs 4 ‘\m F;-2a — —m,
S F) ZMc(Fl) = —Fl-a
< a ple— 2a >le d B + F5-2a + +m
1.3.21 | Onpenenuts cymmy A) > Mg(F;) =-F;-3a | Cymma MOMEHTOB BCEX

MOMCHTOB BCCX CHIJI
OTHOCHUTEJIBHO TOYKHU B.

+ Fy:2at+ +m;

B) ZMB(FI) = —F1-3a
+ F»:2a + +m-a;

B) ZMB(FI) = —F1-4a
+ F,-3a ——Fj5-a;

cui OTHOCHUTEIBHO
TOouku B paBHa

> Mg(F;) =-F;-3a+
F,2a +m

C 2a a F) ZMB(FI) =-F4a
+F,2a++Fsra+m
1.3.22 | Onpenenuts Ccymmy A) Y Mg(Fi) = —F;-4a | Cymma MOMEHTOB BCEX

MOMCHTOB BCE€X CHUJI

OTHOCHUTEIHHO TOYKH B.

+ Fy3a——m-a;

B) ZMB(FI) = +F,-4a
—Fy3a++m;

B) ZMB(FI) = —F1-4a
+F>3a- —m;

F) ZMB(F1) = —F1'4a
+ F,:3a——m +F;

cuiI OTHOCHUTEIBHO
TOYKH B paBHa
ZMB(FI) = —F1-4a +
F>:3a —m

1.3.23 | OnpenenuTs peakuuu B A) Rax=0, Rsy =0, | Peaknuu B omopax
ornopax Mg =F-{; paBHBI
F b) Rax=0, Ray =F,|Ray = 0.5F, Rg,=0, Rpy
A Y B RBy =F 5 = OSF
! A |B) Ray=0; Ray = —
S A S 2
2 0.5F; Rgy =— 0.5F ;
< F) RAy = OSF, RBX:O,
RBy = 05F
1.3.24 | Onpenenuts peakuuu A) Rax=0, Ray =0, Peakumn B omopax
YKECTKOU 3aJEIIKU Mr=—m paBHBI
RAX:O, RAy = 0, MR =
m B) RAX=O, RAy = O, m
MR =m
P 'B - B) RAX=07 RAy =m,
) - Mg =0
I') Rax=0, Ray =0,
MR :O
1.3.25 | Onpenenuts peakiuu B A) Ra=0; Ray =F; Peaknun B omopax
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oropax Rpy =F paBHEI
Ray = F; Rpx=0; Ry =
F B) Rax=0; Ray = 0 A N »
A 0.5F; Rgy = 0.5F
0557 A B) Ra=F; Ry, =0;
) 14 Rpy =0
I') Ray = F; Rp=0;
RBy =0
1.3.26 | Onpenenuts peakuu A) Rax=0, Ray =0, | Peakuun KECTKOMN
JKECTKOMU 3aJIJIKU Mr= m-{ 3aJ1€JIKU PaBHBI
Rax=0, Ray =0, Mg =—
m B) Rax=0,Ray =0, |~ N
j ) | MR =—m
B) RAXZO, RAy =1m,
MR =0
F) RAXZO, RAy = O,
MR =m
1.3.27 | Onpenenuts peakuuu B A) Rax=0; Ray = Peaknun B omopax
oropax 1T _ 0.5F; Rgy = 0.5F PaBHBI
A F B)R 0.5F Ray = — 0.5F; Rp,=0;
Ay — =0T Rpy = 0.5F
éé ‘ A Rp=0; Rgy=— 0.5F |
< 2
— —t . B) Ray=0; Ray = -F;
RBy =_-F
F) RAX:F; RAy :0,
RBy =0
Tema 2.1 OCHOBHbIE NONOXKEHUA CONPOTUBNEHUA MATEPUaANoB
IIpaBuabHBIEC
Ne Bonpoc BapuaHTsl 0TBETOB OTBEThI
TecTbl npocTbie no 1 6anny
2.1.1 | IIpsimoit Opyc Harpy»xkaercs [') Yopyrue

BHemHel cuiio F. Ilocne cHaTHS
Harpy3ku ero ¢gopma u pa3Mepbl
IMOJTHOCTBIO BOCCTAHABIIMBAIOTCS.
B nanHoM ciydae umenu Mecto

nedopManum. ..

B) OcraTounsie
I') Yopyrue

A) Ilnactuueckue
b) HeznauurenbHbie
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2.1.2

CnocoOHOCTb KOHCTPYKIIUU
CONPOTUBIISITHCS YIPYTUM
nedopmalisaM Ha3bIBAIOT. ..

A) YcToitunBoCTh
b) [IpouHocTh
B) XKecTtkocTthb
I') BriHOCIMBOCTH

B) KecTtkocThb

2.1.3 | IIpsamoii Opyc HarpyxeH cunor F | A)Hesnauntensayto  [B) OcraTtounyio
(pucyHOK 1). b) [Inactuaeckyto
[Tocne cusrus Harpy3ku popma | B) OctaTounyto
Opyca uamenunach (pucynok 2). | I') Yopyryto
[Ipu 3TOM Opyc mosTyun
nedopMarnuio. . .
/ .
7 ¥ 4
1 L
7 PucyHok 2 A
2.1.4 | CnocoOHOCTh KOHCTPYKIIUU A) TipousocTs b) )
COTPOTUBIISATHCS YCUIIHSIM, N YceroiunBoCTh
CTPEMSIIIIUMCS BBIBECTH €€ U3 b) YeroitmBocts
MCXOJHOTO COCTOSTHUS B) Brmocmsocts,
I') XKectkocthb
paBHOBECHUSI Ha3bIBACTCH. ..
2.1.5 | [Tonb3ysich METOJIOM CEUCHUH, A) Qy=> Fiy I)N.=>Fi
MPOJIOJIbHYIO CUJTy B CEUCHUU B) M, =) Mx(Fj)
MOYKHO ONIPEIEIUTH 10 B) Qx =) Fix
dbopmyre... I) N.=>Fi,
2.1.6 | Ins onpenesieHUs BHyTPEHHHUX A) My = > My(F) ) Mz =) M,(Fy)
cuioBbIX (pakTopoB B ceueHud 1- | B) N =) Fiz
1 (pucynok 3) metomom ceuernst | B) Qy = > Fiy
HYHO HCMOJIb30BaTh ') M. =) M,(Fi)
ypaBHEHHUE. . .
y M g M2 Ms
I e\
Eq’_g_i._/'_l'_';'f'_'_\.}"_'*"
PucyHok 3
2.1.7 | llpu pactsokenuu 6pyca B A) N, A)N,
MOTNEPEYHOM CeUeHHUH BO3HUKaeT | b) Qx
BHYTpPEHHUI cunoBoi ¢akrop... | B) Qy
MM,
2.1.8 | Bo3HukHOBEHHE HOpMaJIbHBIX | A) N, A)N,
HamnpsbkeHnit B cedeHun Opyca | B) Qx
BBI3BIBAIOT BHYTpPEHHHE cuioBble | B) Qy
(bakTopHL. .. I M
2.1.9 | KacarenbHbie HanpsbkeHus | A) ¢ Nt
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0003HayaroTcs. . . b) P
B) V( 2+ 6?)
N+t
TecTsl cpeaneit cioxHocTh- 1o 1,5 Oama

2.1.10 | B ceuenun I-1 (pucynox 4 )| A) usrud B) pactsoxenue

BO3HUKAET BUJ HATPY>KEHUS. .. b) cxatue

v B) pactsoxenue
184 230 'l 224 47H 20H r
10H !
X 1
PucyHok 4

2.1.11 | TIpu yka3zanHoM Ha pucynke 5 |A)45 kH B) 52 xH

HarpykeHuu Opyca BenuuuHa | b) 35 kH

BHYTpeHHero cujoBoro ¢akropa | B) 52 xkH

B ceueHud -1 paBHa... I') 11 kH

e e

PucyHok 5

2.1.12 | IIpu yka3zaHHOM Ha PUCYHKE 6 A)18 kH I -8 xH

Harpy>keHu# Opyca BeJIMYUHA b) 36 xH

BHYTpEHHETO criioBoro ¢aktopa | B) 32 kH

B ceueHnd -1 paBHa... I -8 kH

on 20H 'y 18 eH  16H )

- ———]>—
|
PucyHok 6
Tema 2.2 PactaXkeHune u cxKaTtue
TecTsl mpocThie 1o 1 Hammy

2.2.1 | Hanpsoxenue, mpu KOTOPOM A) Honyckaemoe B) Ilpenen

nedopmalu pacTyT Mpu
MOCTOSTHHOW Harpy3ke, Ha3bIBaeTCs

1 0003HayaercH. ..

HanpsKEHUE, [G]

OB

B) Ilpenen Tekyuecty,
oT

I') Ilpenen

b) [Ipenen npounocTy,

MPOMOPUAOHAIBHOCTH,

TEKY4YEeCTH, OT
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2.2.2 | Ha qmarpamme pacTsKEHHs, A)l B)3
M300paKeHHOW Ha PUCYHKE 7, b) 2
oOpa3oBaHMe MIEHKH Ha 00pa3Iie B)3
COOTBETCTBYET TOUKE ... 4
[} ! ae
PucvHok 7
2.2.3 | B Marepuasie BINOTHAETCS A) J1o 6y A) J10o Gy
3aBUCUMOCTB 6= E-€ 110 b) o oy
HaMpsHKCHUSL. . . B) [lo ot
F) I[O OB
2.2.4 | TouHas 3anUCh yCIIOBHS A) o= N _ 5] B) o= N o]
IPOYHOCTH NP PACTSHKEHUH U A A
C)KaTUHU COOTBETCTBYET. .. B) o= % <[o]
N
B) o= 2 [o]
N
I o= y >[o]
TecTbl cpeHe cI0KHOCTU — 1o 2 Oasuia
2.2.5 | Omropa npoaoJIbHBIX CHJT B A) 1 A)l
MOTIEPEYHBIX CeYEHUsIX Opyca, b) 2
U300PaKEHHOTO HA PUCYHKE &, B) 3
COOTBETCTBYET CXEME. .. [") CooTBeTcTBYIONIEH
Lsdergssr |1 | 2 | 3 PIIOPEI HE
T8 5 5 IPENCTABICHO
A ;\ 304H g — E
1000mMMm7 | E E E
- = = =
=T E
500mm> ' N N N
PucyHok 8
2.2.6 | lna 6pyca, n300pa>keHHOTO Ha A) 50xH B) 80xH
pucyHke 9, HanbobIIas b) 30xH
pOAOJIbHASA CUJia, BOSHUKINIAS B B) 80xH
NONEPEYHOM CEYEHUU, PABHA. .. I') 20xH
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LLLLksse 2/

c |

?\ 30kH
A=
—

1000mMm?] |

50kH

500mMm?

PucyHok 9
2.2.7 | Onropa npoaoJibHBIX CUJT B A)l B)3
MIONIEPEYHBIX CeYeHUsIX Opyca, b) 2
n300paxeHHoro Ha pucyHke 10, B)3
COOTBETCTBYET CXEME... 4
Lpgdyyrrr 1 2] 3 4
sl PYET = = R —
500mm? | — —] —
- B J 5 =
i SHERE
Al N =
1000mm N N NI
PucyHok 10
2.2.8 | Hdns 6pyca, n300pa’k€HHOTO Ha A) 70xH ') 100xH
pucyHke 11, HauGosnbIias b) 130xH
MPOJOJIbHAS CUJIA, BOSHUKIIAS B B) -30xH
MONEPEYHOM CEYCHHUH, PaBHA. .. I') 100xH
YAV VIV
A=
m 1|7 30kH
C i C
!
!
| e
o]
PucyHok 11
2.2.9 | Onropa npoaoJIbHBIX CHII B A)l A)l
NONEepEeYHbIX ceueHusix Opyca, b) 2
U300paKEHHOT0 Ha pPUCYHKe 12, B)3
COOTBETCTBYET CXEME. .. N4

7297997 1 2 3 4
=l 8 5 =5
250mm2) @ — =] —]

I — = =3 Q
C ! ——= — —

I — — =

't/ 50xH — % =

¥y — —
A= L | — —]
500mm2 ! NDON N N

PucyHok 12
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2.2.10 | Ina 6pyca, n300pa>keHHOTO Ha A) -50xH b) -70xH
pucyHke 13 , HauOosbIas b) -70xH
MPOJOJIbHAS CUJIA, BOSHUKIIASA B B) 20xH
MONEPEYHOM CEYEHUH, PaBHa. .. I') 30xH

Ly 127
A= 20kH
C : C

i/w
e f
500mMm2 |

PucyHok 13

2.2.11 | Dmropa npoaoJIbHBIX CHJT B A)l I')4
MONIEPEYHBIX CeYeHUusX Opyca, b) 2
M300paKEHHOT0 Ha PUCYHKE 14, B)3
COOTBETCTBYET CXEME... 4

tgshsggrr B 21 | 3 4

TR B =

=il 2 8 fp

i % = BEE

! = H =

Z\;MMZ BOkH NI :N — N:
PucyHok 14

2.2.12 | Ins 6pyca, n300pask€HHOTO Ha A) 80xH
pucyHke 15, nauOonbias b) 50xH
MPOJOJIbHAS CUJIA, BOSHUKIIAS B B) 110xH
MONEPEYHOM CEYEHHH, PaBHA. .. I') 30xkH

2Ly 27
C C

si\ﬂ
A= | I
250mm? 80KH
PucyHok 15
TecTsl coxHbIe - 110 3 Oasuia

2.2.13 | HopmasibHOE HanpsiKEHUE B A) 50MlIIa b) 80MIIa
ceuenun C-C Opyca, b) 80MIIa
M300paKEHHOr0 Ha pUCYHKe 16, B) 30MlIIa
pPaBHO. .. ') 20MIIa
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LLLbesgts
C I C
P::VHOK 16
2.2.14 | HopmasibHOE HanpspKeHUE B A) 100MIla b) 200MIla
ceuenun C-C Opyca, b) 200MI1a
M300paX€HHOT0 Ha pucyHke 17, B) 10MlIIa
PaBHO... I') -60MIIa
Ly 127
C : C
i
L/%M
PucyHok 17
2.2.15 | HopmasibHOE HanpsHKEHUE B A) 200 MIla A) 200 MIla
ceuenun C-C Opyca, b) 80MIIa
U300pa)KEHHOTO Ha PUCYHKE 18, B) 120MI1a
PaBHO... ') 280MI1a
Y773 V7V,
i/ } 20kH
C : C
A= |
PucyHok 18
2.2.16 | HopmanbsHO€ HanpsiKEHUE B A) 160MlIla B) 100MIla
ceuenun C-C Opyca, b) 60MIIa
M300paKEHHOTO Ha PUCYHKE 19, B) 100MlI1a
PaBHO. .. I') 220MlIla
Lk ts
C C
& 30kH
PucyHok 19
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3.2 KonrpoJsbHas padora

®opMoil KOHTpoJisI B 3 ceMecTpe, COMIACHO Yy4eOHOTo TIUIaHa, SBISETCA
KOHTpOJIbHAsA paboTa. J{Jis npoBeIeHHs] KOHTPOJIbHOM pabOThl HA MOCIIETHEM 3aHITHI
3 cemecTpa UCHOJIB3YIOTCS TeopeTuueckue 3aaanus 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 GopmMupyrTcs 4 Bapuanrta
TEeCTOB 1O 12 3a1aHU B KaXKIOM.

3.3 Bpemsi Ha BbINIOJIHEHHE:
Tectsr 1.1.1-1.1.5; 1.2.1- 1.2.17; 1.3.1-1.3.12— 1 munyta Ha 1 3ananue;
Tecter 1.3.13-1.3.17—2 munyThI Ha 1 3a0aHue;
Tector 1.3.18-1.3.27—3 munyTs! Ha | 3anaHue;
Tectsr 2.1.1— 2.1.12; 2.2.1-2.2.4 —1 munyTa Ha 1 3ananue;
Tectol 2.2.5—2.2.12 — 2 munyThl Ha | 3agaHue;

Tectsr 2.2.13—2.2.16 — 3 muHyTHI Ha | 3a7aHueE.

3.4 Kpurepuu oieHKH

Ol(eHKa Kpumepuu.‘ npasuibHO 6blNOJIHEHHbIE 3a0aHUsA
S5  «OTIAUYHO»» ot 85% no 100%
4  «xopomoy» oT 75% 1o 85%
3 «YJOBJETBOPHUTEIBHO» ot 61% 1o 75%
2 «HEYJNOBJIETBOPUTEIBHOY 10 61%

4 IlpakTnyeckue 3aganus (I13)
4.1 Tekcr 3aganus
IpakTnueckas padora Ne 1 (ITP-1): OnpenesneHue ycuanid B CTEPKHAX
JIns1 3a1aHHOM CTEPKHEBOM CUCTEMBI OIIPEIEIIUTh PEAKLIUHU JKECTKUX CTEPIKHEN

H BBITIOJIHUTH ITPOBCPKY MOCTPOCHUCM CHUJIOBOI'O MHOT'OYT'OJIbHUKA U aHAJITUTUYCCKU.

IIpakTnueckas padora Ne 2 (ITP-2): Onpenesnenue peakuuii onop 0a104YHbIX

CUCTEM
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XKectko 3akperieHHas (3amemMieHHas) 6anka HarpyxeHa cuiou F, mapoi cun
C MOMEHTOM M M pacHpeleIEHHOW Harpy3Koi, HHTEHCUBHOCTbIO (. Ompenenutb
pEaKIMU KECTKOM 3a€IKM KOHCOJIbHOU OaIKH.
JlaGopaTopHnasi padora Ne 1 (JIP-1): Onpenesnenue neHTpa TAKECTH IVIOCKHUX
¢uryp

OnpenenuTh KOOPAWHATHI MEHTPA TSHKECTH TIOCKOW (DUTYpBI, COCTOSIICH U3
MPOCTBIX TE€OMETPUYECKUX (PUTyp aHATUTHUUECKH W MPAKTUYECKH IMOABEUIMBAHUEM

¢urypsl 3a 3 Touku ¢ oTBecoM. CrienaTh BbIBOJ.

IIpakTnueckas padora Ne 3 (ITP-3): OnpeneneHue HeHTPA TAKECTH COCTABHBIX
CCYCHMH, COCTOAIIMX U3 MIPOKATHBIX NpoduIei
OnpenennTs KOOPAMHATBHI LEHTpPAa TSOKECTH CEYECHMS, COCTOSLIETO U3

npoduiieii npokata. Heo0xoaumele reomerpuueckue napamerpsl B3aTh u3 'OCTa.

IIpakTudeckasi padbora Ne 4 (ITP-4): Onpeaesienne CHIbI TATH JJOKOMOTHBA
METOJA0M KHHETOCTATUKH

Teno Becom G mepenBuraiv COrjacHO TpauKy CKOPOCTH MO TUIOCKOCTU C
kodppunmrentom tTpenus f. Onpenenuts cuny TATHU (Frgr) METOJIOM KUHETOCTATUKH U
MOCTPOUTH TpadUKd W3MEHEHMS] YCKOpeHHS ¢ U3MEHEHUs CUJIbl  (Figm),
JIEUCTBYIOIIEH Ha TENo, OT BpeMeHU U rpaduk usMeHeHUs Cuibl TITU (Frgy) OT

YCKOpPEHHSL.

IpakTnueckas padora Ne 5 (ITP-5): Pacyer cTyneH4aToro 6pyca Ha NpoO4YHOCTh
NPHU pacTsiKeHNH

[TocTpouTh 3MIOPBI MPOJOJBHBIX CHJI, HOPMAIBHBIX HAMPSOKEHUNH U Tpaduk
nepemMenieHnii mo anuHe Opyca. OnpenenuTh NepeMelleHre CBOOOJHOIO KOHIA
Opyca. BBINOJHUTE MPOBEPOYHBIM pacyeT Ha NPOYHOCTh OIMNACHOTO CEYEHUS.
JIByxcTyneH4aTbli cTanbHOM Opyc HarpyskeH cuiiamu F1, F2. [Tnomaau nonepedHbix
ceuennii Al u A2. Ilpunars moxyns ynpyroctd E = 2:10° H/Mm?, momyckaemoe

Hanpspkenue [6]=160 MlI]a.
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IIpakTnueckas padora Ne6 (IIP-6): Onpenesienue nuamerpa 00J1Ta U3 YCJI0BUA
MPOYHOCTH HA CpPe3 U CMSATHE

Omnpenenuts quameTp 00JITa U3 pacyeTa Ha cpe3 U CMSITHE.
Jlonyckaemble HANPSDKEHUST CMSITUSL U Cpe3a [ MaTepraia 00ITOB:

[6cw |=300MIa, [t |=100MIIa

IIpakTuueckasi padbora Ne 7 (ITP-7): Pacuer Ha MPOYHOCTH U KECTKOCTH NMPH
Kpy4eHuH

JIns 3aJaHHOTO Bajia MOCTPOUTH SMIOPHI KPYTAIIUX MOMEHTOB. M3 ycioBus
MIPOYHOCTH U JKECTKOCTHU OINPEIETUTh AUAMETP KaXJAOr0 y4acTKa Basia JAJIsl KPYIJIOro

ceuenns. HapucosaTs scku3 Bana. Marepuan — crans, G= 0,8-10° MIla; [t]=30MIla;

lo,]=5.23 10" P4
M

IIpakTuueckasi padbora Ne 8 (IIP-8): IlocTpoeHue 3m0p nonepeyHbIX CHJI U
H3rudarIUX MOMEHTOB

[TocTpouTh 3MIOPHI MOMEPEUYHBIX CHJI M M3TMOAIOIIMX MOMEHTOB JJISi JKECTKO
3akperyieHHoM Oanku. IlogoOpaTh cedenwe Oanku B BUAE MNPSAMOYTOJbHUKA C
3aJIaHHBIM COOTHOILIEHHEM CTOPOH M JAByTaBpa. Marepuai- cTaib, JOIYyCKaeMoe

HanpsHKEHUE

[6] = 160 MTTa.

JlaGoparopHnasi padora Ne2 (JIP-2): OnpenesieHne napaMeTpoB 3y04aThIX KoJeC
1o UX 3amMepam

OmpenenuTs OCHOBHBIE TEOMETPHUYECKHE TMapamMeTpbl 3y04aToro koyieca H
BBITIOJIHUTB 3CKH3a KoJeca.
JlabopaTopuasi padora Ne3 (JIP Ne3): NU3yuyeHne KOHCTPYKIIUU Y€PBAYHOT O
peaykTopa

OrnpenenuTs OCHOBHbIE FTEOMETPUUYECKUE MTapaMETPhl YEPBSIKA U YEPBIYHOTO

KOJIECa
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IIpakTuueckasi padbora Ne 9 (ITP-9): Pacuer MHOTOCTYIIEHYATOM Nepeaavun

I[J'ISI BaﬂaHHOﬁ MEXaHUYECKOU nepcaadn OIpCACINTL IMCPCAATOYHOC YHCIIO,

YIJIOBBIE CKOPOCTH BpAIICHHs BCEX BAJIOB MPUBOJAA, OKPYKHYIO CKOPOCTh PEMEHHOMN

nepcaaiun, Bpamaromurue MOMCHTHI Ha BaJlaX. BeinmoaHuTh ITPOBCPKY.

IIpakTnueckas padora Ne 10 (ITP-10): Pacyer oAHOCTYNIEHYATOT 0 PeIyKTOpa

B cooTBeTCcTBHU CO CBOMM BApHUAHTOM OIIPCACIUTD K.II.A. IICpCaadn, MOIITHOCTDb

JIBUTATEJsI, CKOPOCTh BpallleHus poTopa, BeIOpaTh aBurareins mo I'OCTy,

OIIPpCACINTL BpallaroImruc MOMCHTHEI.

4.2 Bpemsi Ha BBINIOJIHEHHE:

I1P-1 —ITP- 10, JIP- 1 — JIP-3 — o 2 akajaeM. 4aca.

4.3. Kpurepuu olleHKH:

Ouenka

Kpumepuu

5 «OTIIMYHO»Y»

CTyaeHT rnyboKo M NONHO oOBRagen coaepKaHuem
yyebHOro maTepmana, ymeeT CBA3bIBaTb TEOPUID C
NPaKTUKOM, pelaTb NPaKTUYECKMe 3a434M, BbICKA3blBaTb
M 0B60OCHOBbLIBATb CBOW CYXAEHWA. [PAaMOTHO, SIOTMYHO
M3naraet OTBETA, Kak B YCTHOM, TaK M B MUCbMEHHOWM
dbopme, KauecTBEHHOE BHeLLHee opopmieHHe.

4 «XOpoIIOo»

CTy4eHT NoNHO OoCBOMA Y4YebHbIM maTepuan B MNOJHOM
obbeme, Bnageet NMOHATUNHbIM annapaTtom,
OpPUEHTUPYETCA B M3YYEHHOM MaTepuane, OCO3HAHHO
NPUMEHAET 3HAHMA ONA pelleHMA NPaKTUYeCKMX 3aaaud,
rPaMOTHO M3naraeT OTBET, B COAEP)KaHuMU U popme
OTBETA MMEKTCA OTAE/IbHble HETOYHOCTW.

3 «yIOBJETBOPUTEIIHHO
»

CTyAeHT MmeeT pa3po3HeHHble, 6eccnucTeMHble 3HaHUS,
He ymeeT BblAenATb TrNaBHOE W BTOPOCTENEHHOE,
HEeMnosIHo, HenocneAoBaTe/lbHO M3naraetT matepuan,
[OMNYCKAaeT HETOYHOCTM B onpeaeneHUM MOHATUIA, B
NPUMEHEHUN 3HaAHWUI ANA pelleHna NPaKTUYeCKnX 3a4au,
He ymeeT AoKa3aTe/IbHO 060CHOBATb CBOU CYXAEHMUA.
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2 «HEyJAOBIETBOPUTEND | CTyAEHT MMeeT pa3po3HeHHble, beccuctemHble 3HaHWA,

HOY He ymeeT BblAeNATb [/N1aBHOE W BTOPOCTENEHHOoe,
[ONYyCKaeT OWNOKN B onpeaeneHnm NOHATUM, UCKaxKaeT
nx cmoicn, 6HecnopAgoOYHO M HEyBEpPEeHHO WM3naraet
MmaTepuan, He yMeeT MPUMEHATb 3HAHWA K pPEeLUeHWUIo
NPaKTUYECKMX 3a43aY.

4.4 JK3aMeHAIIMOHHBbIE BONPOCHI

TQOPQMMUQCKCZ}Z MexXarnuxKka

1 OcHOBHBIE IOHATHUS CTATHKH.

2 AKCHOMBI CTaTHKH.

3 CBs13u u ux peakiyu. [IpuHIMI 0CBOOOKIECHUS OT CBSI3CH.

4 Cucrema cxoasiiuxcs cuil. CriocoObl CIIOKEHUS IBYX CHUIIL.

5 Cu0BOM MHOTOYTOJIBHUK. Y CJIOBUSI PABHOBECHUSI TIJIOCKOW CUCTEMBI

CXOJIAIINXCS CHJI B BEKTOPHOM (hopme.

6 [Tpoekuus cumnbl HA 0Ch. ONIPEAETICHUE CUIIBI TIO €€ MTPOEKIMAM Ha OCH
KOOpAUHAT.
7 AHaIUTAYECKOE OMPEICIICHUE PABHOICUCTBYIOMIEH MIIOCKON CUCTEMBI

CXOJAIINUXCS CHIT (METOJ] TPOCKIIN ). AHATUTUUECKOE YCIIOBHE PAaBHOBECHSI.

8 [Tapa cuin. CBoiicTBa, CI0)KEHUE, YCIOBUE PABHOBECHS Map.

9 MOMEHT CHJIBI OTHOCUTENBHO TOYKH.

10  IIpuBenenue cuibl K TOUKE. [ TaBHBIA BEKTOP U TJIABHBIM MOMEHT IIOCKOM
CHUCTEMBI ITPOU3BOJIBHO PACIIOIOKEHHBIX CHUIL.

11  PaBHOBecHe IUIOCKOW CHCTEMBI IPOU3BOIBHO PACIOJIOKEHHBIX CHII. Tpu BHUIA
YPaBHEHUU PaBHOBECHSI.

12 Bbanounsie cuctembl. Kinaccudukaius Harpy30K U BUJbI OIOP.

13 Omnpenenenue peakiuii onop ¥ MOMEHTOB 3al[EMJICHUS.

14 MoMeHT CUJIbI OTHOCUTEILHO OCH.
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15  VYpaBHeHHs paBHOBECHS NPOCTPAHCTBEHHOW CHCTEMBI POU3BOJIBHO
PacIoI0KEHHBIX CHIL

16  Lentp Tsxectu. OnpeneneHne mooKeHus HEHTPa TSHKECTU TUIOCKON (PUTYPBI.
17  TlonoxxeHue EeHTpa TSHKECTH CEUYEHUM MPOKATHBIX MPoduIeH.

18  OcHOBHbIE TOHATHS KHHEMATHKHU: TPACKTOPUS, ITyTh, BPEMsI, CKOPOCTh U
YCKOpEHHE.

19  CkopocTh 1 MOJHOE, HOPMAJIBHOE, KACATEIIbHOE YCKOPEHNUE TOUKH.

20  PaBHOMEpHOE M PaBHOIIEPEMEHHOE MOCTYNATEIBHOE IBUKEHUE TOUYKHU U
TBEPJOTO Tea.

21  BpamarenbHoe IBHKCHHUE TBEPIOTO TENAa BOKPYT OCH. YTIJIOBast CKOPOCTb.
YrinoBoe yCKOpeHue.

22 PaBHOMEpHOE M PaBHONEPEMEHHOE BPALICHUE, XapaAKTEPUCTUKHU.

23 3aBHCHMOCTb MEXKIY JINHEMHBIMU U YTIIOBBIMU XapaKTEPUCTUKAMH TOYEK
BpAILAIOIIETOCA TENA.

24  Axcumombl quHaMUKU. OCHOBHOM 3aKOH JTUHAMUKH.

25  IlonsAtHe 0 cUIE UHEPIIUHU.

26  Cwuna uHEpUUU TPU KPUBOJIUHEUHOM JIBUKEHUU.

27  Ilpunuun Jlamambepa, MeTOJ KHHETOCTATUKH.

28  Pabora M MOIIHOCTb IPHU MOCTYyNATEIbHOM JBUKEHUU.

29  PabGora 1 MOIIHOCTh IIPH BPAIIATEILHOM JIBHYKCHHH.

30  Ilouatue o MEXaHMYECKOM KO3(PPUIIUEHTE OJIE3HOTO JEUCTBHUS.

ConpomueﬂeHue mamepuailos.

1 OcCHOBHBIE MMOHATHS Kypca COIPOTUBJIEHNE MATEPHUAIIOB.

2 OCHOBHBIE TMITOTE3bI U IONYIIEHHS COITPOTUBIICHHSI MATEPUATIOB.

3 [IpuHIMT HAYAJIBHBIX PA3MEPOB U HE3ABUCUMOCTH JIEUCTBUS CHIL

4 Knaccuduxanus narpysok. [lonstue o 6pyce, 060s04Ke, IIaCTUHE,

MaCCHBHOM TCIJIC.

5 MeTtona ceueHU.
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6 Onpenenenre BHyTPEHHUX CUJIOBBIX (DAKTOPOB B NMONEPEYHBIX CEUEHUSIX MTPU
PacTsDKEHUU U C)KaTUH, CIIBUTE (METOJI CEYEHUN).

7 Omnpenenenre BHyTPEHHUX CUTIOBBIX (DAKTOPOB B MOMEPEYHBIX CEUCHUSIX MTPU
KPY4YEHUHU U U3ruoOe (METOJI CCUCHUM ).

8 Hanpspkenus: monHoe, kacatesbHOE, HOpMajabHOE. EAMHUIIBI U3MEPEHUS.

9 [IpoionbHBIE CUIIBI 1 HOPMAJIBHBIE HAIPSDKEHUS IIPU PACTSHKEHUU.

10  Dnropsl NpOAOJIBHBIX CHUJL.

11 IlpomonpHbIe U ONEpEeYHbIE AePOpMalUU MTPU PACTKEHUH. 3aKoH ['yka.

12 HcnslTaHus MaTepuanoB Ha pacTshKeHue. Jlnarpamma pacTsKeHUs
HU3KOYTJIEPOAUCTON CTaJIH.

13 MexaHnueckue XapakTepUCTUKU IPOYHOCTH U INTACTUYHOCTHA MATEPHUAIIOB.

14  Jlomyckaemble U npefesibHble HanpspkeHus. KoagduuueHT 3anaca npoyHOCTH.
15  Pacuersl Ha IPOYHOCTH NPU PACTKCHUH.

16  Cpe3. OCHOBHBIE pacUeTHBIE MTPEANOCHUIKH, paCYETHBIE POPMYIIBI.

17  Cwmsarue. OCHOBHBIE pacUETHBIC MPEANIOCHUIKH, PACUETHBIE (POPMYIIBI.

18  Ywucrelid caur. 3akoH ['yka nipu cliBure.

19  Kpytsamuii MomeHT. [locTpoenue smtop KpyTSIMX MOMEHTOB.

20 T'eomeTpHuecKHe XapaKTEPUCTUKHU IJIOCKUX CEUCHUU MPU KPYUEHUU:
MOJISIPHBII MOMEHT MHEPUUHU U TOJIAPHBII MOMEHT CONPOTUBIICHUS Kpyra U KOJIbLA.
21  3akon ['yka npu kpydyeHuu. ParmonansHas gopma monepeyHoro ceUeHus! Baia.
22 YcnoBue NPOYHOCTH M JKECTKOCTHU MPU KPYUEHUU.

23 W3rub, ocHOBHBIC MOHATUA U onipeneneHus. Kiaccudukarus BUI0OB U3ruoa.
24  BHyTpeHHHE CHJIOBBIE (DAKTOPHI IPU YUCTOM U MOMEPEUYHOM U3THOeE.

25  HopmanbHble HanpskeHus Mpu u3ruode. PamnronanbHbie GOpPMBI MOMEPEYHOTO
ceueHus OaJoK.

26  OceBble MOMEHTHI HHEPIIMU M OCEBBIE MOMEHTHI CONIPOTUBIIEHUS MMPOCTENIINX
CEUYEeHHI MpuU U3rude: Kpyra u NpsiMOyroJibHUKA.

27  YcioBue MPOYHOCTH U pacyeThl HA IPOYHOCTH MPU U3THOE.
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Jlemanu mawun

1

MamuyHa 1 MeXaHHU3M. KJIaCCI/I(i)I/IKaHI/ISI MallluH.

2 TpebGoBanus, MpeAbSIBISIEMbIC K MAIIIMHAM M UX JCTAJISIM.

3 [{MKJIBI MEPEMEHHBIX HANPSHKEHUN U UX XAPAKTEPUCTUKH.

4 YcranoctHoe pa3pyuieHue. [Ipenesn BBIHOCIMBOCTH.

5 [Ipenen BeiHOCAMBOCTH. PAKTOPBI, BIUSIONIME HA TPEAET BBIHOCIUBOCTH.
6 3aKJICIOYHBIE COCTUHECHMUSI.

7 CBapHbI€ COCTMHEHHS.

8 KiieeBbie coenuHeHNU .

9 Pe3n6oBbie coenuHenus. OO1IMe CBeICHNUS.

10  IIImoHOYHBIE COCAMHCHUS.

11  IlnuueBble COETUHEHUS.

12 Mexanunueckue nepeaaun. Haznauenue. Knaccudukanus no npuHuuIry
JICVCTBHSL.

13 OcHOBHbIE KHHEMATUYECKUE U CHJIOBBIE COOTHOIIEHUSI B MEXaHUYECKUX
nepeaayax.

14  3ybuatsie nepenaur. OCHOBHBIE CBEJICHUS U XapaKTEPUCTHKA.

15  Kraccudukanus 3yOuaTeix nepeaady.

16  CnocoObl M3rOTOBJIEHUS 3yOUaThIX Kojiec. MaTtepuarsl.

17  Bugsl pa3pyuienus 3yObeB 3yO0uaThIX KOJIeC.

18  Ilpsamo3yObie nunuHapuueckue nepenadyu. OCHOBHbIE TEOMETPUUYECKUE

cootHomeHus. CHIbI B 3alCIIJICHHUH.

19

Koco3zy0Osie u meBponnblie iepenadu. OCHOBHBIE TE€OMETPUUECKHE

cooTHomeHuA. CHIbI B 3alICTIJICHUH.

20  CpaBHuTeIbHAS XapaKTEPUCTUKA MPSIMO3YObIX, KOCO3YOBIX U IMEBPOHHBIX
nepeaay.

21  Konwuueckue 3yOuatbie nepeadu.

22  BunToBas nepenaua.

23 YepssyHadg nepegayva.

24  PemenHHasd nepejayva.
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25  llennas nepenava.

26  Baupl 1 ocu. X Ha3HaueHHME, KOHCTPYKIIUS, MaTECPHUAIIBI.
27  Omnopsl ckoJibkeHnsa. OCHOBHBIE CBEICHUS.

28  Omnopsl kaueHusi. OCHOBHbBIEC CBEJICHMUSI.

29  Mydrel. Haznauenune. Knaccuduxarus.

4.5 DKx3aMeHaIlHOHHBIE 32291

3agaua Nel

CHoXXUTh CUITBI CIIOCOOOM CHUJIOBOTO MHOTOYTOJIbHUKA, €CIIH:
Fi=20H; 0,=30
F»=40H; 0,=90";
F;=20H; 03=180";
F=30H; 04=330%

3agaua No2

CHoXHUTh CUITBI CIIOCOOOM CHUIIOBOTO MHOTOYTOJIbHUKA, €CIIN:
Fi=15H; o,=30
F,=30H; 0,=90";
F;=20H; 03=120
F.=20 H; 04=330";

3amauga Ne3

CHoXUTh CHITBI CTIOCOOOM CHJIOBOTO MHOTOYTOJIbHUKA, €CIIH:

Fi=9H; 0,=60;

F=15H; 0,=180
F;=20H; 03=120";
F~=15H; 04=230%

3amaua Ned

CHOXHTh CHITBI CTIOCOOOM CHUJIOBOTO MHOTOYTOJILHUKA, €CIIH:
Fi=25H; o,=45"
F,=30H; o,=120%
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F;=35H; 03=90
F+=30H; 04=330
3amaua Ne5
CHoXUTh CUITBI CIIOCOOOM CHUJIOBOTO MHOTOYTOJIbHUKA, €CIIU:
Fi=50H; o,=125%
F,=40H; 0,=180;
F;=35H; 03=230";
F+=30H; 04=30%
3agaua Neb
OnpenenuTs PaBHOACUCTBYIONIYIO CUCTEMbI CXOSIINXCS CUIT aHATUTHYECKU:
Fi=200 H; o;=0"
F,=400 H; 0,=60";
Fs=100 H; 03=270"
Fs=300H; os=315";
3agaua No7
OrnpenenuTs paBHOJAEHCTBYIONTYIO CUCTEMbBI CXOASIIUXCS CUJT aHATTUTUYECKU:
Fi=100 H; 0,=30
F,=200 H; 0,=180";
Fs=300 H; a3=240";
3agaua N8
OnpenenuTs PaBHOACUCTBYIOIIYIO CHCTEMBI CXOISAIIUXCS CHIT aHATUTHICCKU:
Fi=20H; 0,=30
F»=40H; 0,=90;
F;=20H; 03=180"
F+=30H; 04=330%
3amaga Ne9
OrnpenenuTs PaBHOJAEHCTBYIOITYIO CUCTEMbI CXOASIIUXCS CHUJT aHATUTUYECKU:
Fi=15H; o,=30";
F,»=30H; 0,=90";
Fs=20H; 0o3=120%
38



F~=20H; 04=330%
3amaya NelO
OrnpenenuTh paBHOJAEHCTBYIONTYIO CUCTEMbBI CXOASIIUXCS CUJT aHATTUTUYECKU:
Fi=9H; 0,=60;
F,=15H; 0,=180
F;=20H; 03=120";
F~=15H; 04=230%
3agaua Ne 11

OHpCIIGJII/ITB CYMMY MOMCHTOB OTHOCHUTCJIbHO TOYKH A

l F1=8 KH
m=5 KH-m x
F>=7kH 1 E
5 v
) 3m - A
3anaua Nel2 A g
OnpenenuTs r1aBHbIA MOMEHT OTHOCUTEIBHO TOYKH A
F1=5 KH
< i
=4 KH-
m=4 KH-m s
( X ~
A » F2=7kH
2m B 3m R
3amaua Nel3

OrnpenenuTp TIIaBHBINA BEKTOP U IIaBHBIA MOMEHT OTHOCUTEIBHO TOUKHU A.

Mm=4KH-m

A q F1=8 kH

2m

3m

A

F2=9 KH
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3amaua Ne 14

OHpC,Z[eJII/ITB CYMMY MOMCHTOB OTHOCHUTCJIbHO TOYKH B

l F1=8 KH

m=5 KH-m B

3amaua Nel5
OnpenenuTs r1aBHBIM MOMEHT OTHOCUTENIbHO TOUku C
F1=5 kH
A F3=4 kH < 7y
(\ m=4 KH-m 2
~
» F2=7 kKH
2m P 3m -

3amauga Nel6

OrnpenenuTs TIIaBHbIIA BEKTOP U IVIaBHBIA MOMEHT OTHOCUTEIBLHO TOYKHU B.

M=4KH:m
x : > F1=8 kH
2
~N
A 4 >
B < 3m
F>=9 KH
3amaua 17
OnpenenuTs peakiuy KECTKOM 3aJeTKN KOHCOJIBHON OaJIKu q=20KH/m

l""l""l

ANNNNN

2M 3m
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3amaua 18

OrnpenenuTh peakify >KECTKON 3a/IeJIKH KOHCOJIbHOM OaIKku

g=20KkH/m

s
/

A

2M < 1m

3amada 19

OHpeIIeJII/ITB pCaKInu YKECTKOH 3a4CJIKHA KOHCOJIBHOM OaJIKh

g=10KkH/m

S

A A A )

A A

ANNNNN

2Mm

2M

A

3amauga 20

OrnpenenuTs peakium )KECTKON 3a/1eJIKA KOHCOJIbHOU Oajku

F=50kH

/D

\ m=30kHmMm

ANNNNN

3amaua Ne21

2M

2M

OnpeaenuTs peakiyy )KECTKON 3a/IeJIKH KOHCOJIBbHOM OaIKu:

1.5m

F1=50kH

SN\

3m

] F2=10xkH

3amaya Ne2?2 h

”a

OnpenenuTs peakiuy KECTKOHN 3aJeTKN KOHCOJIBHON OaJIKU

F1=50kH

NN\

2m

41

&

1m 1 F,=30kH

A

«



3amaua Ne23

OrnpenenuTh peakify >KECTKON 3a/IeJIKH KOHCOJIbHOM OaIKku

F=20xH, m=10xHm

IF

mcs

4
q1M

2Mm

Im

» g
>N

A

3amaua Ne24

OnpenenuTs peakuu onop ABYXONOPHOM Oanku:

3amauga Ne25

A

2m

A 4

&

im

;@%7

F2=50KkH

Omnpenenuts peakiuu AByxonopHoi 6anku AB, ecnu F=25kH, m=15xHwm

A

3amauga Ne 26

OnpenenuTs KOOPIUHATHI IICHTPA TSKECTHU TUIOCKOU (DUTYPHI:

2

30

60

m
2 P

P
<«

<20

80

A
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3amaua Ne27

OnpenenuTh KOOPJIMHATHI LIEHTPA TAKECTU TUIOCKOU (PUTYPBHIL:

80

40

100

20

3amauga No28

OnpenenuTh KOOPIUHATHI IIEHTPA TAKECTH TUIOCKOU (DUTYPHI:
40

& »
< »

80

& 3OL

100

A
A 4

3amada 29

OnpenenuTs KOOPAUHATHI IIEHTPA TAKECTH TUIOCKOU (DUTYPHI:

R=30mm

3amauga 30

OnpenenuTs KOOPAUHATHI LIEHTPA TSIKECTU IUTOCKOTo ceueHust, eciau R=30 mm.

100

A
A 4
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3amaua 31
OrnpeneauTs KOOPAUHATHI [IEHTPA TSAKECTH IJIOCKOT0 CeUeHUs (PUCYHOK 4), ecnu

R=50 mm.

150

200

Pucynok 4

3agaua Ne32

[Toe3n ABUKETCS IO KPUBOJIMHEHHOMY YUYaCTKY MYyTH CO CKOPOCThIO 72 kM/uac. [Ipu
IPUMEHEHHMHU DKCTPEHHOTO TOPMOKEHUS yeKoperue a= - 0.33m/c?. Kak Benuka
JIJTMHA TOPMO3HOTO TyTH?

3agaua Ne33

OrnpenenuTs BpeMsl IBUAKEHUS TOYKH C TOCTOSIHHOM CKOPOCThI0 V=4M/C 110
MPSIMOJIMHEWHOW TPAEKTOPUH JI0 MOJIOKEHUS S=60M , €Clii B HaYaIbHbIII MOMEHT
OHA HaXOJIWJIaCh B MOJIOKEHUU So=24M.

3amaua Ne34

B nmepuon mycka gBurarens 3aK0H IBMKEHHs MaxoBuka: ¢=0.6-t>. OnpenenuTs
JUHEWHYIO CKOPOCTh, KacaTeJIbHOE, HOPMaJIbHOE U MTOJTHOE YCKOPEHHE TOYEK,
PACIIOJIOKEHHBIX OT OCH BpAIllEHUSI HA PACCTOSSHUM R=2M, B MOMEHT BpeMeHH t=1
CEKyH/a.

3amaua Ne35

Onpenenuts MyTh, CKOPOCTh, YCKOPEHUE TOUKH Tpu t=1 cexyHpa.

S=2-t*+t-6
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3anaua Ne36
ITon neucreuem cunsl F, paBaoit 10H, Teno M nepemeniaercs mo npsMOIUHENHON
TPacKTOPHUH HA PAacCTOsIHUE 6 METPOB 3a 6¢ceKyHa. ONpenennTh COBEPIIAEMYIO CHIION

F paboty u MoIIHOCTB, €Cn 0=45"

ERN

3agaua Ne37

MomHocTs anektpoasuratens P=7 kBt npu wacrore n=34506/mMun . OnpeneianThb
BPAILAIOIIN MOMEHT M.

3agaua Ne 38

[TocTpouTs 3M0pY MPOIOIABHBIX CHII U HOPMAJIbHBIX HAIIPSIAKEHUN:

= 2
A>2=300Mmm A;=150mm?
/)
7 F2=35kH F1=15 kH
/ . —— . — . — . — —
7

3amauga Ne 39

[IpoBepUTH IPOYHOCTH CTATLHOTO Opyca B ceuenuu I-1, eciu [o]=240H/Mmm>

- 2
I A2=300mMmm A;=150Mm?
/
-/ F>=35kH F1=15 kH
/ I _. ........ ﬁ. —
7
|
3amaga Ne4(
[TocTpouTs 3MIOPY MPOAOIBHBIX CUJI U HOPMAJIbHBIX HAPSKECHUN:
7 F>=30 kH F1=20 kH
.4 P — —— . — . — . 4 — . —
7
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3amaua Ne41

[TocTpouTs 3M0py NPOJOIBHBIX CHJI U HOPMAJIBHBIX HAIIPSIKEHUMN:

A;=400MmMm? A1=250Mmm?

F1=25kH
..... ____.ﬁ_

\\\:\\\
'Té
z

3amaua Ne4?2

[IpoBEpUTH IPOYHOCTH CTATLHOrO Opyca, eciu [o]=240H/Mm?

A2=300mMmm?

A1=200MMm?

F2=20kH F1=15kH
........ p—— . —

\\\:\ N
i
|
!

3anmaua Ne43
[TonoGparh NpAMOYTOIBHOE CEYEHUE OAKM C COOTHOLLIEHHEM cTOpoH: h=3b, eciu

[c]=240H/Mm?

/
| Fe=20kH F1=15kH
/ b —— — —— — . — . — . 1 —— . —
%
3anaua Ne44
[IpoBEpHUTH IPOYHOCTH CTATBLHOTO Opyca, eciu [o]=160H/Mm>
- 2
A>;=300Mmm A;=150Mm?
; F,=20 kKH F1=15 KH
_// __ ..... —_ ——_ . — . ] d —
%

3amaua Ne45

[IpoBEpUTH IPOYHOCTH CTATLHOTO Opyca B ceuenuu I-1, eciu [o]=160H/Mmm?

As=300mm> |1 A,=200MM2A1=150MMm?2

F2=20 kH : F1=15 KkH
e — s e — s — — —

\\\:\\\
i
i
i
|




3amaua Ne46

OnpenenuTh NOTPEOHBIN TUaMeTp 3aKJICTIOK U3 pacyeTa Ha

R
it

CMATHE, €CITM IS MaTepuaa 3aKkienok |z, |= 140MIla,

[5.,]=320MI1a, |, |=160MIla, pactarusaromue cunbl F=

£
e

L4

!
|

600xH, 6=8MM, 4nCJIO 3aKJIETIOK Z=3.

3amaua Ne47

OHpC,Z[eJII/ITB I'IOTpe6HOC KOJIMYCCTBO 3aKJICIIOK M3 paCucTa Ha

e
I R ] NN

cpes, €CIIM JJIsl MaTepraa 3aKJIEoK [rcp J= 140MlIIa,

[5.,]1=320MIa, |o, |=160MIla, pactsrusaromue cunsl F=

o
hi
|

(-E.-J.. E $ >
i
[
]

300xH, d=5mM, 6=6MM.
3agaua Ne48

OHpCIIeJII/ITB HOTpG6HOG KOJIMYCCTBO 3aKJICIIOK M3 paCcucTa Ha

CMSATHE, €CIIM U1 MaTepuaa 3akienokK |z, |= 140MIla,

S
=

[5.,]1=320MI1a, |o, |=160MIla, pactsrusaromue cunsl F=

P
G
)

500kH, d=6mm, d=5Mm. &

3amaga Ne49

OnpenenuTh NOTPEOHBIN TUaMETp 3aKJIETOK U3 pacuera Ha

S
S .

CMSATHE, €CJIH IS MAaTEPHUAJIa 3aKJIETIOK lrcp |= 140MITa,

[5.,]=320MI1a, |0, |=160MIla, pactsarusaromue cunbl F=

—
P | o | -5
oo

400kH, 6=8mM, yucio 3aKjIenoKk z=2.

3amauga Ne50

Onpenenuts AuamMeTp 00JITa U3 YCIOBHS IPOYHOCTH Ha cpe3, ecnu cuia F=200xH ,

tomuHa AeTand Ne2 J=8MM, KOJIMIECTBO OOJITOB — 2, IJIs1 MaTepuaia 00JITOB [rcp J=

140MITa, [o, ]=320MITa.




3amaua NeS51
OrnpenenuTs AuaMeTp 00JITa U3 YCIOBHS IPOYHOCTH Ha cMmsTHe, eciu cuia F=300xH

, TonmuHa Aetaim Ne2 d=10MM, KoardecTBO OOJITOB — 3, I MaTepuaia

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

\\\\

3amauga Ne 52

[TocTpouTs 3MI0pYy KPYTALUIUX MOMEHTOB:

M>=400Hm
M;=1200Hm \  M3=600Hm Ma=200HM
- - —

3amaua Ne 53
OHpeIleJ'H/ITB I[I/IaMeTp BaJia Ha 3-M y‘-IaCTKe HUCxXond n3 YCJ'IOBI/IH HpO‘IHOCTI/I, cCJIu
[z]= 100MITa M2=400Hm
M;=1200Hm - Ms=600HM  p\g,=200HM
—

3amauga Ne54

ITocTpouTs 3MI0py KPyTALIMX MOMEHTOB

M;=500HMm
M2=900Hm  \ _ Mi=300Hm

\ \
=), K]

l, t

M1=100Hm

s
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3amaua NeS55
OnpenenuTs quaMeTp Bajia Ha 1-M ydacTKe UCXO/s U3 YCJIOBUA MPOYHOCTH, €CIIU

[z]= 30MIIa M.=100HmM M3=500HMm
M2=900Hm \ _Mi=300Hm

\
m/.\‘}\jm\‘-

l ly _|Is
3amada Ne56
OHpCI[GJ'H/ITB AWaMCTpP BaJia Ha 2-M YYaCTKC UCXOAA U3 YCIIOBUSA IIPOYHOCTH, CCIINU
[z]= 100MITa Mi=1200Hm  M,=400HM  M3=800HM M4=2400Hm
ﬁ
Za

\
‘J
4 \‘! ﬂj

- —4‘12—_..4——-—{

§

3amgaya Ne57
OnpenenuTs AuaMeTp Bajia Ha OMACHOM YYacCTKE UCXO/IS U3 YCJIOBUS TPOYHOCTH,

ecmu [z]=30MIla

3agaya Neo58
OnpenenuTs AUaMeTp Bajia Ha OMACHOM YYacCTKE UCXO/I U3 YCIOBUS TPOUYHOCTH,

eciu [r]= 100MIla

3amauga Ne59
OnpenenuTs AUaMeTp Bajia Ha OMACHOM YYacCTKE UCXO/I U3 YCIOBUS TPOUYHOCTH,

ecmn [z]= 25MlIla




3amaga Ne60

[ToCTPOUTH DIIOPY MOMEPEYHBIX CHIL:
15:30!(*’

NSNNNN

rF 3
2M 3M _|
,c1=20xH

3amaua Ne61

[TocTpouTs 3Mmt0py U3rHOAOIIUX MOMEHTOBR:

F2=10kH
/,
Z !
7
4 . 2m 1 3m R
< T >
F1=30kH
3anaua Ne62
[TpoBEpUTHL IPOYHOCTD Gaiku, eciu [o]=160H/Mm>
F1=6KH b
/, hilld -
% A B C A b=10 cm
/ <
4 < 2m >« am ;T v B
Fo=4kH
3anaua No63
[IpoBepUTH IPOYHOCTH GankH, ecm [o|=240H/MmM?, ceuenne Ganku- asyTaBp Ne2(
L5 F1=40kH
/‘ OM
7
7
/
25 3m ] F2=20kH
3amaua Ne64
F1=30kH
Mocr /_%
POMTB SIIIOPY MOMNEPEUHBIX CHIT 7/
7
Z 3m l F2=20kH

3amaua Ne65

[TpoBepUTH IPOYHOCTH OANKH, ecii  [o]=240H/MMm?, ceuenue Ganku- aByTasp Nel8

F1=40kH

SN

A
A 4

0
2m . 1m 1Fz=ZOKH



3amaua Ne66

OHpe,HeJII/ITI) Pa3MECPHI IIOIICPCYHOT'O CCUCHU A OajKu B BHUAC KBaapara, CCIn

[c]=160H/mm?

3amaga Ne67

-

OHpCIIeJII/ITB nepeaaTo4YHoOC OTHOIICHUC 1

F1=30kH
\ 4
A
F2=60xkH /74>7
2m 3m 3m
D > < >
o, =200
[

CKOPOCTb BpallCHUS BBIXOAHOI'O BaJia:

3amaua Ne68

OnpenenuTs nepeaTOuHbIe YUCTa, YTIIOBbIE

CKOPOCTH BaJIOB, €CJIM YUCJIO O60pOTOB BaJjia

nBurareis n,=292000./MuH.

3amaga Ne69

=8
1122920 od/hut. ] p // 2,60
[
=200 o= 500
= =
M A% - Z ::222
n-2ghe | 2,760

OnpenenuTs NepeIaToYHbIe YUCIIA, YTIOBbIE CKOPOCTH BaJIOB, OKPYKHYIO CKOPOCTh

TOYKHU A pEeMHs, €CIIM 4YacTOTa BpaIlleHHs Baja JBUraress n, =150000./MuH.,

AUaMCTPbI IIKUBOB!:

3yObeB 73=20, z4=40.
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3amauga Ne70
OnpenenuTs NepeIaTOuHbIC YUCIIa, YTIIOBBIE CKOPOCTH BAJIOB, €CITU

yucio 060poToB Bana Asuratens n,=300000./MuH., z;=25, 7,=50,

Z3:30, Z4:90

3amaua Ne71
OrnpenenuTs yIiIoBble CKOPOCTH BAJIOB, MTEPEaTOYHOE YUCIIO MHOTOCTYIICHUATON

nepeayu, €CJIM 4acToTa BpallleHHs Bajia JBUraresns n,= 2920 06/MuH.

Z=23

=2

0
3~

Z=60

3agaua Ne72
JlnamMeTp OKpyKHOCTU BBICTYTIOB MPAMO3y0oro koseca 190 Mm, yncio 3yoneB 36.

OnpenenuTs MOAYJIb 3aLEIJICHUS U IUAMETP JEIUTEIbHON OKPYKHOCTH.
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5 Ilaket nmpenoaaBareisi (3K3aMeHATOpA)

YcaoBug:

a) Buo u ¢popma sxzamena: ycmuuwlii omeem no ouiemam

0) Koauuecmeo 3adanuit 01:a cmyoenma.

- TEOPETUYECKUE 3a0aHus — 1;

- IPAKTUYECKUE 3aJaHUS —2.

6) Kpumepuu ouenox:

Ouenka

Kpumepuu

5 KOTIIHUYHO»»

- [TonHble, y€TKKEe, apryMEHTHPOBAHHBIC, TPAMOTHBIC
OTBETHI HA TEOPETUICCKUE BOIIPOCHI IK3aMEHAITHOHHOTO
oumera;

- MPAKTUIECKOE 33JJaHUE BBITOJIHCHO MPABUIHHO U TIOJTHO,
CTYZICHT YBEPCHHO, YETKO, apTyMEHTUPOBAHO ¥ TPAMOTHO
Pa3bSACHSET JIOTUKY PEIICHUS 3aIaHHSI;

- YBEPCHHBIC M TPaBUJIbHBIC OTBETHI HA JIOTOJHUTEIILHBIC
BONIPOCHI U 3aIaHHS

4  «xopomo»

- [TonmHble, y€TKKE, apryMEHTHPOBAHHBIC, TPAMOTHBIC
OTBETHI HA TEOPETHUYCCKHE BOMPOCHI IK3aMEHAI[HOHHOTO
ounera;

- MPAKTUYECKOE 3a/IaHUE BBITIOJIHEHO MPABHILHO H MOJIHO,
CTYJICHT HE JJOCTATOYHO YBEPEHHO, YETKO,
apryMEHTHPOBAHO U TPAMOTHO Pa3bsCHSCT JOTHKY
pelICHHS 3aJaHMS;

- HE 3HAYUTEIbHBIC 3aTPY/IHCHHS IPU OTBETAX Ha
JIOTIOJTHUTEIIbHBIE BOITPOCHI M 3aJIaHHSI.

3 «YIOOBJIETBOPHUTEIBHO»

- HE I0CTAaTOYHO ITOJIHBIC YETKUE U apTyMEHTUPOBAHHBIE
OTBETHI Ha TEOPETUYECKHE BOIIPOCHI 9K3aMEHAIIMOHHOTO
ouiera;

- IPaKTUYECKOE 33aJaHUE BBHIITOJIHEHO MPABUIHHO, HO HE
TIOJTHO, CTYJICHT HE YBEPEHHO, HE YETKO, HE
apryMEHTUPOBAHO PA3bSICHSIET JIOTUKY PEIICHHS 3a/1aHUs;
- SaTPYJIHGHHH HpI/I OTBE€TAax HA JOIIOJIHUTCIIbHBIC BOHpOCBI
U 3aaHus.

2 «HEYHOBJIETBOPUTEIBHO

- HCT IIPABUJIBHOT'O OTBE€TA HA OJIUH UJIN o0a
TCOPECTUUCCKHUX BOIIPOCA DK3aMCHAIITMOHHOT'O 6I/IJ'IeTa;

- IPAKTUYCCKOC 3aJaHHUEC HC BLIITOJIHCHO UJIK BBIIIOJIHCHO
HC IPaBUJIIBHO, U CTYACHT HC MOXKECT Pa3bIACHACT JIOTUKY
PCHICHUSA 3aIaHNA.

2) Bpema na omeem no ounemy:

Ha noaroroBky no ousnery orBoauTcst He 6osiee 30 MUH.
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Ha cpady ycTHOrO 5K3aMeHa nmpeaycMarpuBaroTcst He Oosiee 15 MUHYT Ha
KQXXJIOTO CTYJICHTA.
0) Obopyoosanue, pazpeuwiénnoe 0141 6bINOJIHEHUA 3A0AHUL:

- KQJIbKYJISTOP

e) Jlumepamypa ona cmyoenma:.

OCHOBHBIE HCTOYHUKH:

1 CepOum, E. Il. Texunueckas mexanuka: yueoHuk /CepouH E. I1. - Mocksa:
KuoPyc, 2018. — 399 c. — (CIIO). — ISBN 978-5-406-06354-5. — ULR:
https://book.ru/930600. - TekcT: 3MeKTPOHHBIH.

2 Kpatkuii kypc nexkunii no aucuuruinde OI1.02 Texauueckass MmexaHuka,
pazzen Jleranu MamuH, s CTYJEHTOB cneruanbHocTel: CTPOUTEIBCTBO KEIE3HBIX
JIOpOT, MyTh U MyTEBOE X035UCTBO, TeXHUYECKasi SKCIUTyaTalus OABUKHOTO
COCTaBa JKeJNE3HbIX I0por, coctaButelnb - Hyxkubix M.H., npenogaBarens ¢punnana

CamI'VIIC B 1. Caparose.

JlomoTHUTENbHBIE UCTOUYHUKHU:

1 Memepckuit, 1.B. 3agaun no TeopeTnueckoit MexaHuKe : yueOHOe rmocooune
/ N.B. Memepckutii ; moxa pegakuuei B.A. [TanemoBa, JI.P. Mepkuna. — 52-¢ u3f.,
crep. — Cankr-IlerepOypr : Jlans, 2019. — 448 c. — ISBN 978-5-8114-4190-7. —
Tekcr : anexTponnsiit // Jlans : anekTpoHHO-OMOMHOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/115729. — Pexxum noctyna: njist aBTOpus.
II0JIb30BAaTEIIEH.

2 Dpnenu, A.A. Teopus MexaHU3MOB U JETaIl MaIlIvH : yudeOHOe mocodue /
Opnemu A.A., Opaenn H.A. — Mocksa : KnoPyc, 2017. — 293 ¢. — (ns
0akanaBpoB). — ISBN 978-5-406-02716-5. — URL.: https://book.ru/book/926889. —
TeKCT : 3IIEKTPOHHBIN.

3 Opaenu, A.A. ConpoTUBJICHHE MAaTEpUAJIOB : yueOHOe nocodue / Dpaenu

A.A., Opnenu H.A. — Mocksa : KnoPyc, 2017. — 160 c. — (a1 6akanaBpoB). —
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https://book.ru/930600.%20-

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

4 Dpnenu, A.A. Teopetnueckasi MexaHuka : yueOHoe nocodue / Dpaeaun A.A.,
Opnemu H.A. — Mocksa : KnoPyc, 2017. — 203 ¢. — (s 6akanaBpoB). — ISBN
978-5-406-05956-2. — URL: https://book.ru/book/927678. — TekcT : 371€KTpOHHBIH.

3.2.3 Pecypcnl yaanennoro goctyna (INTERNET):

[Ipy opraHu3anuu JAWCTAHIIMOHHOTO OOYYCHHS HCIOJB3YIOTCS 3JICKTPOHHBIC
wiatgopmbl: Zoom, Moodle (pexum goctyna: caiit CTXKT https://sdo.stgt.site/)

1 Jlexuuu 1o TeXHUYECKOW MexaHuke. PexxuMm ocrymna:

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

2 OOpazoBarenbHblil mpoekT A. H. Bapruna : ®usuka, xumusi, MaTeMaTHKa

CTyJIEHTaM U IIKOJIbHUKaM. Pexxum fgoctyna: http://www.ph4s.ru/book _teormex.html

3 OCHOBBI TEXHUYECKOM MEXaHUKU. Pexxnm nocryna:

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

4 IInockas cucrema CXOIAIINXCS CUII - PEMIEHUS 3a4a4 110 TEOPETUYECKON
MexaHHKe. Pexxum gocryma:
http://exir.ru/termeh/ploskaya sistema shodyaschisa sil.htm

5 A.H. Tapckux OCHOBBI TEXHUUECKOW MEXAHUKHU - FJIEKTPOHHBIN YUECOHUK .

Pexwum noctyna: http://www.cross-

kpk.ru/ims/02708/OTM/Glaval/razdel2/razdel 12 . html

6 Jlekiuu u pacdeTsl 0 TEXHUYECKOW MexaHuke. Pexum nocrymna:

www.mehanikamopk.narod.ru
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