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IlosicHuTenbHAS 3aIKMCKa

OO0m1ue npaBuiia BHITOJIHEHUS IPAKTUYECKUX 3aJaHUN
[Ipaktuueckoe 3anstue Nel

[IpakTuueckoe 3anstue Ne2

[IpakTnueckoe 3austue Ne3

[IpakTuueckoe 3austue Ned

[IpakTunueckoe 3anarue NeS,

[IpakTuueckoe 3ausatue Ne6

IIpakTnueckoe 3ansatue Ne7

[Ipaktuueckoe 3anstue Ne§

[TpakTrueckoe 3ansarue Ne9

[TpakTrueckoe 3ansatue Nel0.

[IpakTuueckoe 3anstue Nell

[Ipaktuueckoe 3anstue Nel2

[Ipaktuueckoe 3anstue Nel3

Y4eOHo-MeToanuecKoe U UHPOpPMAIIHOHHOE 00eCTIeYeHHEe



IHosicHUTEALHAA 3aIIHCKA
Ha3zHaueHue MeTOAMYECKHUX YKA3AHUM

Hacrosmuii cCOOpHUK SBISIETCS METOIMYECKUM TOCOOMEM IS TPOBEACHUS MTPAKTUUECKHUX 3aHITHI
10 TporpaMmMe Y4eOHON TUCIUTIIMHBI TexHu4YecKas Mexanuka s crienuaabaocta 08.02.10
«CTpOUTENBCTBO KEIE3HBIX IOPOT, ITYTh U ITyTEBOE XO3IMCTBO» JHEBHON (hopmbl 00yueHus. COop-
HUK COJICP)KHUT ONMMCAHUE 3aIaHUA 1 TTOPSIIOK UX BBITIOJTHEHUS.

Paboueit mporpamMmMoii yueOHO# muctuIInHbl TexHu4yeckas MeXaHuKa IpelyCMOTPEHO BbI-
MOJTHEHHUE CIIECYIOMNX MPAKTUYECKUX 3aHATUI:
MpakTnyeckoe 3aHATHME No 1
OrnpezesieHne YCHUIIHM B CTEPKHAX (DepMbl aHATUTUYECKUM CTIOCOOOM
MpaKTnyeckoe 3aHATME No 2
OripeziesieHre ONMOPHBIX PEaKINil B OAJIOYHBIX CUCTEMAX.
MpakTnyeckoe 3aHATHE N2 3
OrnpezenieHre ONMOPHBIX PeaKIUil B MOANIMITHUKAX Baia.
MpakTnyeckoe 3aHATHE N2 4
OrmpezeneHne KOOPAUHAT LEHTPA TSHKECTH MIIOCKUX CEYCHUH.
[Ipaktuueckoe 3anstue N5
Pemrenue 3agad nuHaMUKU
MpakTnyeckoe 3aHATHE N26
Pacuer Gpyca Ha MPOYHOCTD MPH pacTsLKeHUU U cxkatuu. Onpenenenue koddduirenra 3a
raca ImpoOYHOCTH.
[IpakTnueckoe 3anstue Ne7
IIpakTHueckue pacueTsl Ha CPe3 U CMSITUE
[TpakTrueckoe 3ansTue Ne§
OrnpezeneHne riaBHbIX HEHTPATbHBIX MOMEHTOB MHEPLIMHM COCTABHBIX CEUEHUM, UMEIOIINX
OCb CHUMMETPUHU
MpakTnyeckoe 3aHATHE NQ9
Pacuer Bana Ha MPOYHOCTH M KECTKOCTH NIPU KpyUeHUHU. ParinoHanbHOe pacionoKeHue KoJiec
Ha Basty . BbI0Op palioHaIBHOTO CeueHus Baia MpH KPYYECHUU.
[TpakTueckoe 3ansaTue NelQ

Pacuer Ha mpouHoCTh nipu U3THOE, TOAOOP CEUEHUS.
MpakTnyeckoe 3aHATHE Nell
Pacuyer kpyrioro 6pyca Ha mpOYHOCThH IIPU COUETAHUHM H3THOA C KPyUYEHUEM.
MpakTnyeckoe 3aHATHE Nol12
OnpeneneHne KUHEMAaTHYECKUX M CUJIOBBIX XapaKTEPUCTUK Mepeaay.
MpakTnyeckoe 3aHATHE N2l13
Pacuer Ha KOHTaKTHYIO MPOYHOCTH U U3TUO MUIUHAPUIECKON MPAMO3YOOi TIepeIauH.

B pe3ynbraTe BBIOJIHEHUS MPAKTHUECKUX 3adaHui (paboT), 00yyaronuiics TOMKEH yMETh:
BBITOJIHATH OCHOBHBIE PACUYETHI 10 TEXHUUECKON MEXAHUKE;
BBIOMPATh MaTepUalIbl, I€TAIM U y3JIbl HA OCHOBE aHAJM3a UX CBOWCTB Il KOHKPETHOIO MpHMe-

HCHUS.

3HaTh.
OCHOBDbI TEODETMHECKOVI MeXaHUKHN, CONnpoTnBIEHNA MaTeEPUANIOB, ,a,eTaneﬁ MaLWWnH;

OCHOBHbI€ MO/TIOXKEHNA N aKCUOMbI CTaTUKN, KWHEMATUKN, AUHAMUKN U ,CI,ETaIIEﬁ MaLUnH;
31eMEHTbI KOHCTpYKLI,VI[;I MeXaHN3MOB 1 MallUNH;



XapPaKTeEPUCTUKN MEXAaHN3MOB N MALLUUH,.

Oﬁmne npaBuJjia BbINMOJTHCHUSA NMPAKTHYCCKUX 3aJaHuM

1. Kaxxnip1it oOy4uaromnuiicst mociie BHITOJHEHUS 3a/IJaHUs JOJDKEH MPEJICTaBUTh OTUET O Mpojie-
JAHHOM padoTe ¢ aHAINU30M MOJIyYE€HHBIX PE3YIbTATOB U BBIBOJOM.

2. Otuer o npoaenanHoi padboTe cieayer 0hOpMUTH B TETPAAN AJISl MPAKTUUECKUX 3aHATHH.
CopnepxaHue 0T4ETa YKa3aHO B OIIMCAHWH BBIIIOJHEHUS IIPAKTUYECKOTO 3aJaHMs.

3. TaOnuibl ¥ pUCYHKU CIIEAYET BBIIOJIHATH C IOMOIIbIO YEPTEKHBIX HUHCTPYMEHTOB.

4. B pacuerax 00s3arenbHO yKa3bIBaTh OYKBEHHbIE 0003HAYEHMS BEIMUUH U €IUHHIIBI U3Me-
pEHMSL.

5. Pacuer cnenyet npoBOIUTH ¢ TOYHOCTBIO JI0 ABYX 3HAUYAIIUX HU(P MOCTE 3aIATOMN.

6. Ecnu oOyyaronuiics He BBIIOIHMII IPAKTHYECKOe 3aJaHue. To OH MOXKET BBIIIOJHUTDH €r0 BO
BHEYpPOUHOE BPEMs, COTJIACOBAHHOE C IIPENOAAaBaTEIEM.

7. O1eHKy 10 NPaKTUYECKOMY 3aHATHIO 00yUaroIIUNCs MOTy4aeT ¢ yYeTOM CPOKa BhIMOIHE-
HUS paboTHI, €CITH:

a) pacyeThl BHIIOJIHEHBI IPABUIILHO U B ITOJTHOM 00BEME;

b) CZI€JIaH BBIBOJ 110 pe3yibTaTaM padoThl;

c) 00yYaroIuicst MOXKET MOSICHUTD BBINOJIHEHHE JF000r0 3Tana padoTsl;

d) OTYET BBIIIOJIHEH B COOTBETCTBUU C TPEOOBAHUSAMH K BBIIOJIHEHUIO IPAKTUUYECKOIO 3aJaHUSI.



IIpakTyeckoe 3ansaTue Nel
no reme Craruka
HaumenoBanue: OmnpeieieHue YCHIUI B CTEPKHIX (PEPMbI aHATUTHYECKUM CITIOCOOOM

IIe.m: S3AHATHUSA: HAYUUTHCA ONPCACIIAThL PCAKIIUMU PA3HBIMHA criocobamu. CorocraBieHue pe3yiibTa-
TOB.
H606X0)1HM[>IC MaTepHaJibl H oﬁopyu(ma}me:

1. Terpaap 11 TPAaKTUYECKUX 3aHATHIA.

2. Meroanueckue ykazaHusl MO BBIOJIHEHHUIO MPAKTUYECKUX 3aHATUH 1o nucuuruinie «Tex-
HUYECKasT MEXaHUKa.

3. Jluneiika, IBETHBIC CTEPIKHH, TPAHCIIOPTUP, MUKPOKAIBKYIISTOP.

Ilopsi/10K BHINOJIHEHHUS 3a1aHUS:

1. TloBroputhb Temy «llnockas cuctema CXOIAUIUXCSA CUID».

2. VYka3pIBalOT TOUYKY (MM TEJ0), PABHOBECHE KOTOPOH (KOTOPOI0) paccMaTpUBAETCA.

3. IlpuknaapIBaloT K paccMaTpUBaeMoii TOUKe (Telly) 3a/1aHHbIe (M3BECTHBIE) CUIIbl. B 3amauax
0OBIYHO 33aHHOW CHJION SIBIISIETCS TPY3, KOTOPBII HAIIPaBIeH BHU3 (K IEHTPY TSKECTU 3€M-
mn). [Ipu Hanmuuu 6510Ka rpy3 IEHCTBYET HA pacCMaTPUBAEMYIO TOUKY BIOJb HUTH.
HanpaBneHnue nelcTBUS 3TOW CHJIbI YCTAHABIMBAECTCS U3 YEPTEXKA.

4. MBpbICIeHHO 0TOPACHIBAIOT CBS3H, U, MOJIB3YSICh MPUHIIUIIOM OCBOOOXKIAEMOCTH OT CBA3EH,
3aMEHSIOT MX JICHCTBHSI PEAKIHUAMU CBSI3€H, U MPUKIAIBIBAIOT UX K PACCMATPUBACMOM TOUKE
(Teny). HampaBienue peakiiuu cTepHs 3apaHee HEM3BECTHO, T03TOMY Ipe/Ioiaracm
CTEpXKEHb PACTAHYTHIM, T.€. PEAKLIUIO HAIIPaBJIsIEM OT pacCMaTpUBAaEMOil TOUKH (Tena).

5. BeIOuparoT nmonoxeHue NpsMoyroiabHONU CUCTEMbI KoopAuHat. Hauano koopauHat coBMe-
1Ial0T ¢ TOYKOU, paBHOBECHE KOTOpOo paccmaTpuBaetcs. OnHy u3 oceit (100yr0) Hampas-
JISIOT Tak, 4TOOBI OHA COBIIaja C HAIIPAaBIEHUEM OJTHOM M3 HEU3BECTHBIX PEaKIUil, a BTOPYIO
NEPIEHIUKYIISIPHO IEPBOM.

6. 3arem OINpenensIioT YIiibl MEXY peaklUsIMUA U KOOPAMHATHBIMH OCSIMU, U YKa3bIBAIOT UX Ha
YyepTexe.

7. CocCTaBIsAIOT ypaBHEHUS MPOSKIIUNA CUII, CXOSIIUXCS B pacCMaTpUBaeMOi TOUKE, Ha OCH X U
y.
>X=0
>Y =0
PemmaroT cucreMy nByX ypaBHEHUM C IBYMsI HEU3BECTHBIMU. 3HAK MHUHYC B OTBETE O3HAYAET,
YTO HAIPaBJIEHUE PEaKIIUU Ha YepTeke ObUIO BEIOPAaHO HEBEPHO, T.€. €CIIU CTEPKEHb MpeI-
nojiaraeTcs pacTSIHYThIM, TO B IHCTBUTEIBHOCTH OH OY/ET CHKaThIM, U HA00OPOT.

OtueT 0 npoje/IaHHOI padoTe J0JKeH COAEPKATH:
1. Tema 3aHaTHS;

2. Lens 3ausaTus;

3. HcxonHbple JaHHBIC U3 TaOIUIIb;
4. UepTtex.

5. Pemenue.

6. Brisog.



Tadsruual — Bapuarnms 3adarnut

ALl alB]y
Bapuawm | {xema o i

/ 7 6 8 45 | 90 | 30
2 2 5 0 |90 | 30 | 45
3 £ 3 6 120 | 30 | 60
4 4 7 9 60 | 30 | 30
5 5 0 |6 30 | 30 | 30
6 6 8 4 90 | 60 | 45
7 7 2 |3 120 | 30 | 90
8 8 4 5 60 | 45 | 75
9 g 4- 7 60 | 45 | 45
10 10 8 2 |90 |30 |30
17 17 0 |8 90 | 60 | 30
2 2 8 5 60 | 60 | 45
17 7 7 10 |45 | 45 |75
4 4 4 6 20 | 60 | 30
5 AT 8 120 | 45 | 45
16 7 0 |4 30 | 60 | 30
17 & g 7 90 | 60 | 30
18 3 8 5 150 | 60 | 30
9 4 = 2 |30 |60 |60
20 5 7 L 60 | 30 | 45
21 6 6 4 60 | 30 | 90
22 7 5 8 90 | 60 | 60
23 8 4 |6 45 |75 | 45
24 9 2 |10 |7120| 60 |30
25 10 4 7 60 | 30 | 60
26 77 8 6 90 | 120 | 30
27 7 6 g 20 | 30 | 30
28 73 g |3 70 | 45 | 60
29 74 9 4 60 | 120 | 30
30 no|3 8 90 | 30 | 60
31 7 7 5 60 | 30 | 60
32 2 2 |6 90 | 30 | 90
73 S 4 0 | 90 | 45 | 60
34 4 8 4 45 | 30 | 45










KouTtpoJibHbIE BONPOCHI:

1. Jlats onpenesieHne paBHOJACHCTBYIOLIEH CHUJIBI.

2. B 4eM 3akir04aeTcsi paBHOBECHE IIJIOCKOM CUCTEMBI CXOSIIUXCS CHII B TpadpuuecKor 1 aHau-
THYECKOU (popmax.

3. Ot uero 3aBUCUT 3HAK NPOEKIUU BEKTOPA CHJIbI HA Och X U Y?

4. Kak HanpaBjieHa paBHOJCHUCTBYIOIIAS B CUJIOBOM MHOTOYTOJIbHUKE?

10



IIpakTH4eckoe 3ansaTHe No2

no teme «[Inockas cucrema Npou3BOIBHO PACIION0KEHHBIX CHII».

HaumenoBanue:

OmnpeneneHne ONOpPHBIX peakluii B OaAIOUHBIX CUCTEMAX

Heas 3anaTusa: Hayuutcs onpenensts peakuuu onop 0anky yCTaHOBJICHHON Ha JBYX OMOpPAX.
Heo0xonnmble MaTepuaJibl H 000py10BaHue:

1. Terpanp 115t TPAKTUYECKUX 3aHATHIM.
2. JIuneiika, kapaHaanl, pe3uHKa.
3. Tpaucnoptup.
4. Kanbkymsarop.

ITopsinok BbINOJIHEHHS 3aJaHUA:
1. N300pa3uth cxeMy B COOTBETCTBUH C BAPUAHTOM.
2. 3aMeHUTH pactipeie]ICHHYI0 HAarpy3Ky ee paBHozaeicTByomei Q=q-1. [IpunoxuTs
PaBHOJICHCTBYIONIYIO K OaJIKe B IIEHTPE TSHKECTH COOTBETCTBYIOMIETO MPSMOYTOIBHUKA.
3. 3aMEHUTh OMOPBI UX PeakUUsIMU. Peaklinio apHUpHO-NOABUKHOM OIOPHI HaIlpa-
BUTH MEPIIEHIUKYIISIPHO K OIMIOPHON MOBEPXHOCTH. R

Peakuuto miapHUpPHO-MIOABUKHOM OMOPBI PA3JI0KUTh HA JBE COCTABJISIIOIINE, HAITPABJICHHBIC
10 OCSIM KOOp/JMHAT.

RS
Rx

CocTaBuTh pacUeTHYIO CXeMY OalKH.
Be1Opathk ocu KOOpAUHAT U LIEHTPbl MOMEHTOB.

CocTaBuUTh YpaBHEHHUE PAaBHOBECHUS: ZM =0 ZM 5 =0; szx =0.
W3 ypaBHEHNI paBHOBECHS HANTH HEU3BECTHBIE PEAKLIUU OIIOP.
IIpoBecTu npoBEepKY MPaBUIBHOCTH PELIECHNs, COCTAaBUB YPABHEHUS szy =0.

3armmcarb OTBETHI.
0. BriBog.

=0 ® NNk

Copep:xkanue 3ananusi: OnpeaenuTh peakiy onop O6aaku Ha AByX onopax. Cxemy BbIOpaTh B CO-
OTBETCTBUU C HOMEPOM CTYJIEHTA 10 CIHUCKY B JKypHaJe.

HpI/IHﬂTL:q:2k—H; P=4kH:; M =2kH - wm; a=2m.

M

11
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MpakTnyeckoe 3aHaTne Neo 3
HaumenoBanme:
OrnpezenieHre ONOPHBIX PEAKIMI B OAIIMITHUKAX Baia.
Hean 3ansaTus: Hayuntcs onpenensTe peakiiuy onop MOIIITHITHUKAX.
Heo0xoaumbie MaTepuaibl U 000py/10BaHNE:
1. Terpanp 115t IPaKTUYECKUX 3aHATHI.

2. JIuHeiika, kapaHaanl, pe3uHKa.
3. Tpaucnoptup.
4. Kanbkymsarop.

HOCJ’IC,I[OB&TGJ'IBHOCTB pPEIICHUA 3aJa4u:

1. U3006pa3uth Ha pUCYHKE TEJIO, paBHOBECHE KOTOPOTO pacCMaTpUBAeTCs, C ACUCTBYIOIIMMH Ha
HEro aKTUBHBIMH CHUJIAaMH U PEAKIUSIMU OIOp U BbIOpATh CUCTEMY OCEil KOOpIMHAT.

2.U3 YCJIOBUA paBHOBECHUA Bajla, MMCIOLICTO HCIIOJABUKHYHO OCbh, OIIPCACINTD 3HAYCHNUEC CUJIIBL F,,
MOCJI€ Yero BBIYMCIUTh 3HaUYEHUE CUIIBI Fry.

3.CocTaBuTh 1IECTh YPaBHEHUI paBHOBECHSI.

4. PetuTh ypaBHEHMSI U OIPEJEIIUTH PEAKIIMH OIIOP.

5. I[IpoBepuTh NpaBUIBLHOCTD PELICHUS 3a0a4u.

3amauya 3. Ha Ban (puc. 3, a) )xecTKO HacakeHbl KUB 1 1 kozeco 2. Onpenenuts cuibl Fyp

, Fro = 0,4F,, a Takxe peakuuu onop A u B, ecnu F; =100 H.

Pemenue 1. M300pakaeM Bai co BCeMH JIEHCTBYIOIIMMH Ha HETO CUJIaMH, a TAK)K€ OCH KOOpJUHAT

(puc. 3,0).

2. Onpenensiem F, u Fry. Y3 ycnoBust paBHOBecHs Bajia, UMEIOIIETO HETIOIBIKHYIO OCh:

SM, (Fi)=0; Fie 2—F, ¢« 2=0
F, *d; 100 03

F, =
2 d, 0.1

=300H; F,, = 0.4 F, = 0.4 «300 = 120 H.

3.CocraBisieM IeCTh YpaBHEHUI PaBHOBECHS:
Y M, (Fi)=0; YMy=-Rpye AB + F,*AD =0; (1)

DM (Fi)=0; YMy=3F, ¢« AC+Foe AD—-Rg,* AB=0; (2)

S'M i(Fi) = 0; YM 5 = Ray » AB — F; « DB = 0; 3)
DM 1(Fi) =0; YMy; =R e AB—3F; ¢« CB —Fy ¢ DB =0; @
2Xi=0; >Xi=3F; +F — Rax — Rpx = 0; ()
2Yi=0; >Yi=Ray—F>,+Rpy=0; (6)

15



=100

4. Pemaem ypasuenus (1), (2), (3), (4) u onpenensieM peakiiuu omop:

F, sAD _ 300 +0.4

U3 (1) Rpy = " 05 =240 H;
s (2) Ry, = 3F -AC;-BFrZ *AD _ 3100+ 0(;_15“20'04 — 156H:
W3 (3) Ry = 222 = 2% = 60H;
Vs (4) Ry, = 3F; *CB+ Fyz DB _ 3100 +0.4+1200.1 _ 264 H.

AB 0.5

5. [IpoBepsieMm paBUIILHOCTHh HAWMICHHBIX peakiuii omop. Mcnons3yem ypaBHeHue (5):
Y X; = 3F;+ Fo — Rax — Rpx = 300+120-264-156=0,
CrnenoBatenbHO, peakiinu Rax 1 Rpx onpenenensr BepHO.
Ucnonszyem ypaBaenue (6):
2.Y=Ruy — F> + Ry = 60 -300+240=0,

>Y | =0, cnegoBareiabHO, PeaKIIHH Ray 1 Rpyonpenenensl BEpHO.

Conep:xkanue 3a1aHuS:

16



Ha Ban ’xecTKko HacaXe€Hbl IIKUB U KOJICCO, HAI'PYKCHHBIC, KaK ITOKA3aHO Ha

pucyske . Onpenenuts cuibl Fp, Fr, =0.4 F,, a Taxxe peakuuu onop. Cxemy cBo-

CTr0 BapuaHTa CM. Ha pucC., 1aHHbLIC B Ta6J'II/ILIC .

Tabnuna
No Bapuanta No cxemsl F, H

01 1 1050
02 2 660
03 3 830
04 + 1335
05 5 1580
06 6 1400
07 7 1250
08 8 1530
09 9 1567
10 10 1040
11 1 750
12 2 3320
13 3 1480
14 4 750
15 5 3400
16 6 600
17 7 3830
18 8 4100
19 9 3420
20 10 2880
21 1 1500
22 2 4540
23 3 2950
24 4 4180
25 5 520
26 6 595
27 7 1870
28 8 1140
29 9 8340
30 10 5820

17
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IIpakTHyeckoe 3ansaTue Ned

o teme 1.4 «llenTtp TsxecTn»

HaunmenoBanme: «OrpeserieHre KOOPAUHAT [IEHTPA TAXKECTHU IIIOCKUX CEUSHUI.

Heab 3ansaTus: Hayuutbes onpeneisiTh KOOPAWHATHI EHTPA TAKECTU CIOKHBIX U COCTaBHBIX PU-
Typ, 3aKpEIICHUE HABBIKOB IO OMPEICICHUIO CTATUYECKOTO MOMEHTA MPOCTHIX U CIIOXKHBIX (hUTyp.
Heo0xonumpbie maTepuajibl U 000py10BaHKe:

1. TeTpanp 115 NPaKTUUECKUX 3aHATHI.

2. MeTonu4ecKue yKa3aHusl 110 BBIIIOJIHEHUIO TPAKTUYECKUX 3aHATHH 10 qucuurumHe «Tex-
HHAYECKAs] MEXAHUKAY.

3. JIunelika, KapaHJall, MUKPOKAJIBKYJISTOP.

HOpﬂ)IOK BbBIINNOJTHCHUA 3aJaHHUA:

% NO U R W

[ToBToputh TeMy «LIeHTp TsDKECTIY.

[To HOMepY B JKypHaJIe BBIOPATh MIIOCKYIO GUTYPY U UCXOTHBIC TaHHBIC.
N300pa3uth Hurypy u 3aKI0UYNTH €€ B CUCTEMY KOOpPAMHAT.

Paz6uTts cnoxnyro Gpurypy Ha mpocThIe.

OmnpenenuTh HEHTP TSHKECTH KaXKA0H MPOCTON (HUTYpBHI.

OnpenenuTs IIOMAIs U KOOPAWHATHI IEHTPA TSHKECTH KaXKI0H MPOCTON (UTYPHI.
OmnpenenuTh KOOPIMHATHI IEHTPA TSHKECTH COCTaBHON (PUTYPHI.
CdopmynnpoBaTh BBIBOI.

Conep:xanue 3aganusi. OnpeienTh MOJOXKEHNE IIEHTPA TSHKECTH IIIOCKOH purypsl, popma u
pa3Mepbl KOTOPOH B MHJUTMMETpaX MOKa3aHbl HA PUCYHKax. /laHHBIE CBOETO BapHaHTa B3STh U3
TaOIUIIBL.

OT4er o MpoaeJIaHHOI padoTe T0JIKEH COEPKATh:

SR WD

Tema paboThl.
[enb paGoTHI.
3amanHue.
Pemenue 3amau.
BriBog 1Mo 3amaue
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IIpakTnueckoe 3ansitue NeS
1o TeMe: « Jlnnamuka
HaunmenoBanue: Pemenne 3aga4y 1uHaMUKHA
Heaw 3ansaTus: OTpaboTaTh HABBIKK U YMCHHSI B PEIICHUN 33]1a4.
Heo0xoaumbie MaTepuasibl 1 000py/10BaHNE:
1. Terpanp 1 NpaKTUYECKUX 3AHATHH.
2. Jluneilika, KapaHjaill, pe3uHKa.
3. MUKpOKaJIbKYJSITOP.
4.
IopsiioKk BBINOJIHEHUS 321aHUS:
1. IlonyunTh BapuaHT y npenogaBaTes.
2. 1514 BBIIOJIHEHUS padOThl HEOOXOAMMO 3HATh!
OCHOBHOI 3aKOH TUHAMHUKH:
Yckopenue, mpuoOpeTeHHOE TEJIOM 1101 IEHCTBUEM HEKOTOPOM CHIIBI, IPOIMTOPIIHO-
HaJbHO BEJIMYMHE 3TOM CHIIBI U HAIIPABJIEHO B TY K€ CTOPOHY.

F2=m'a§;7 (1)
rae

Fy = /F,3+FY2

- paBHO,E[eI\/JICTBYIOHIaSI CUJa, paBHas CyMME KBaJApaTOB MPOEKIMI PABHOJACHCTBYIOIIEH HA
JIBE€ TIEPIICHIUKYJISIPHBIX OCH;

m — Macca Tena;

ay=),/—; Q- YCKOpPEHUe, MpUoOPETEHHOE TEJIOM TI0]] ACHCTBUEM HECKOJIBKUX CHII (aK-
CHOMa O HE3aBUCHUMOCTH JCHCTBUS CHII).

[Tpunun [lanambepa:

AKTUBHBIE CUJTBI, PEAKIIUU CBS3EH (OTIOP) M CHJIa MHEPIIUU 00pa3yroT YpaBHOBEIICH-
HYIO
CUCTEMY CHUJI, T.€. €CIIM K CHUJIaM, JIEUCTBYIOIIMM Ha TEJO, ABMXKYIIEEeCS C YCKOPEHHUEM, M0-
0aBUTH CHITy HHEPIIMH, TO UX MOXKHO MPEACTaBUTh B PABHOBECUH

?=1Fi + Z?:lRi + Fur=0 (2)

rne

Y=, Fi-reoMeTpudieckas CyMMa BHEIITHUX CHII.

Y.i—1 Ri—TeoMeTpuyeckas cyMMa peakiuii csseii (omop)
Fuu- cuina uHepum, KoTopas onpenensercs:

IIpumep pemeHus 3agay.
Ilpumep 1.
Teno maccoit m=60 Kr mepeMemaercsi Mo HAKJIOHHON MOBEPXHOCTH C YCKOPEHHEM
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a=4m/c ¢ nomosto cuibl F. Onpenenuts cuny Taru F, ecan koaddunuent rpenus f,=0,2.
Jano:m=60kr, a=4wc, £=0,2
Onpenenuts: F

77

AN a

G
a) 0)

<
Py

<

Pucynok — PacueTnas cxema
Pemenne:

1) C mpumeHeHneM OCHOBHOTO 3aKOHA IMHAMUKH (pHUC.a).

Fs =ma,
rue

Fy = /Fx2+FY2

Fs, =R-G-cos30° =0, 1.x. a, = 0 (TeN0 ABHKETCS 1O OCH X);
R=G-cos30° = mg .c0s30° = 60-9,81-0,866 = 510(H);
Fs.=F-F,, - G -cos60° =m-as;
rje
F=f-R=02-510=102(H);
ay =ax=a;
F =F,, + G-cos 60" + m -a;
F=102 + 294,3 +240 = 636,3 (H)
Otser: F=636,3 H
2) C npumenennem npuniuna JJamambepa (puc. 6.1 6).
ay = 0, cnenosarensHo U Fyy y = 0;
Yicq FtXio, RitFu=0
F—Fp—Fuux— Gceos60° = 0;
F—F;p —ma, — mgcos600 =0;
F =F,, + m-a+mgcos60’;
a=a, =4 M/Cz,
F=102 + 240 +294,3 = 636,3 (H).
OtBer: F =636,3 H

Ilpumep 2.
Hano: V=7,5wc, m=200xr, I=4Mm
Onpenenurts peakuo HUTH.
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Pucynok — PacuerHas cxema

Pemienue:
1) C mpumMeHeHneM OCHOBHOTO 3aKOHA IMHAMHKH (pHUC a).

Fs =m-a, roe

Fy=Fy,=R-G; R=Fs,+G;

as = ay =V2/r, roer = [;

as = 7,5°/4 = 14,06 (w/c’);

R =m ay + mg =m(ay +g) = 20(14,06 + 9,81) = 477,4 (H).

2) C npumenenuneM npunuuna lamambepa (puc. 0).
R-G—-Fyu= O;

R=G + F,, =mg + ma, = m(g +V2/l);
R =20(9,81 + 7,5°/4) = 477,4 (H).
Otset: R =477.4 H.

OT14eT 0 NpoAeIaHHOI padoTe J0J/IKEH COAePXKATH:
1. Tema paGoTHI.

2. Ilenb paboTHI.

3. 3aganue.

4. Pemrenne 3a7ad.

5. BriBogx 1o 3aaye.

BapuanTsl 3a1aHui

3aganue: MuauBuayaibHble 331aHUS JUISL BHITOJHEHUS IpakTHueckoil padoTel Ne9. 10
npuBeeHbl B Tabnuie. Pabota coctout u3 2-x 3amau.
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OHpGI[eJII/ITB napaMeTpbl ABUKCHUS TCJIa C IPUMCHCHUCM OCHOBHOI'O 3dKOHA JTUHA-
MUKH ¥ nipuHImna J{amamoepa.

Tabauua 6.1 — PacueTHble n1aHHBIE

Ne CxeMma B° m, F, a, frp Vv, 1,
Bap. KT H M’ Mm/c M
1 20 [20 | 800 02 |- -
2 25130 |90 0,18 | - -
3 40 |70 1000 0,16 | - -
4 45 | 80 1200 |? |02 |- -
5 50 | 90 1400 02 |- -
6 60 [ 100 | 850 0,18 | - -
7 15160 [950 0,16 | - -
8 65 |70 1100 02 |- -
9 1580 [600 |1 - -
10 35190 [500 |3 - -
11 451100 [700 |4 - -
12 60 [50 [820 [2 |? - -
13 3540 [920 |6 - -
14 40 45 750 |3 - -
15 2555 [630 |5 - -
16 55165 970 |7 - -
G
17 Py - |20 [s800 |- |- 1,8
18 'K - 30 900 [- |- 1,6
19 S - |70 1000 |- |- 1,5
20 7 - |80 1200 |- |- ? 2
21 - |90 1400 |- |- 2,5
22 o - 100 [850 [- |- 3
23 - |60 950 [- |- 3,5
24 - - |70 1100 |- |- 4
[
G
25 - |80 |900 |- |- 1,7
26 - |90 1100 |- |- 1,5
27 ks - 100 [1400 [- |- 1,6
28 - |50 |80 |- |- 1,8 |?
29 - 40 [920 |- - 2
30 - 45 |750 |- |- 2,2
31 [ - |55 630 | - - 2,6
32 ‘ - |65 970 |- - 32
. FC P
G
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IIpakTnueckoe 3ansaTue Ne6
1o TeMe «PacTskeHue u cxaTue».
HaumeHnoBaHue: Pacuer Opyca Ha MPOYHOCTH IPH PACTSKEHUU U cxkaTuu. OnpeneneHue Ko-

s durmenTa 3amaca NPOYHOCTH.

Lenb 3aHATHA: HAYUYUTHCS ONPEAEIATh HANPSHKEHUS B MONEPEUHBIX CEUYEHUAX DJIEMEHTOB KOH-
CTPYKLHUH, paboTaIOMX Ha pacTsbkeHue u cxarue. OnpenensTs BeIUYUHY aOCONIOTHON MPOI0IIb-
HOW nedopmanyu CTyrneHyaToro opyca.
Heo0xonqumble maTepuajibl M 000py10BaHueE:
1. Terpanb Ui NPaKTUYECKUX 3aHATHMN.
2. Jluneiika, kapaHjali, pe3uHKa.
3. MuKpOKaIbKyJIATOP.
IHopsiioK BBINOJIHEHHUS 3a1aHUA:
1. ITo HOMEpY B KypHase NOJy4YUTh 3aJaHue.
2. 300pa3uth cTyneHyaThiii Opyc ¢ BHEUIHEH Harpy3KOu.
3. Pa30uth Opyc Ha y4acTKH, HyMepalnus — co CBOOOHOTO KOHIIa Opyca.
4. OnpenenuTh ¢ TOMOIIBIO METOJAa CEUCHHI BEIMUUHY BHYTPEHHEHN MPOJOJIbHON CHUIIbI HA KaKI0M
yuactke. [1o mosrydeHHbIM BeTMYMHAM [TOCTPOUTD SIIOPY BHYTPEHHUX HOPMAJIbHBIX CHIL.
5. Onpenenuth Ha KaXkJA0M y4acTKe HOpMajabHOE HanpsbkeHue. [locTpouts anopy HanpsHKeHU.
6. ITo popmyrne ['yka onpenenuTs nepeMenieHne Kaxjoro yqyactka Opyca u cyMMapHoe Tepemerie-
HUE.
OT4eT 0 NpoeIaHHOI padoTe J0/KEH COAePKATD:

Tema paGoThI.
Lens paboThI.
3amanue.
Pemenue 3amgad.
BriBog 1o 3amaue.

SR WD

BapuanTsl 3axanui

3aganue: J[ByxcTymneHuUaThli cTanbHON Opyc, AJIMHBI CTYIIEHEH KOTOPOro yKa3aHbl Ha cXxemax,
HarpyxeH cuwiiamu F1 n F2. [locTpouTs 31t0pel MPOJOJIBHBIX CHII 1 HOPMAJIBHBIX HAIPSDKEHUH 110
nuHe 6pyca. OnpenenuTs yanuHeHue (ykopouenue) opyca, mpunss E = 2-105 MITa. Homep cxe-
MBI, UUCJIOBBIE 3HAUEHUS CUJI U TUIOIIAJeH I CBOEro BapuaHTa BbIOpATh 10 TabJIuIE.

Ne Bapu- Ne Fy F, A A,
aHTa CXeMbI kH kH cm’ e’
1 3 10 20 1,0 1,6
2 4 12 18 0,8 2,1
3 5 12 18 1,3 0,6
4 6 15 20 1,4 2,0
5 7 14 22 1,0 1,8
6 8 13 21 1,6 1,6
7 9 16 18 1,5 2,4
8 10 14 19 2,0 2,1
9 1 15 20 2,0 2,0
10 2 18 21 1,6 2,1
11 3 20 22 1,5 2,2
12 4 12 23 1,2 1,9
13 5 10 24 1,5 1,9
14 1 14 20 1,6 2,0
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

TN AWRN—= SOOIV AW

15
13
16
14
14
16
15
12
16
12
14
15
12
14
20
12

22
21
10
16
20
24
20
25
21
23
22
19
18
23
25
21

1.8
2,0
0,9
1,1
1,6
1,5
1,4
1,8
1,6
1,5
1.8
2,0
L5
1,7
1.8
1,9

24
2,5
2,1
2,0
2,1
2,0
1.8
2,0
2,2
2,1
2,2
2,6
24
2,1
2,2
2,7
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KoHTpoJibHbIE BONIPOCHI:

1.

Jatb onpenenenue qepopMaui pacTKEHUs.

2. Kakoil BHyTpeHHHI CHJIOBOM (paKTOp BO3HUKAET MPH PACTSKESHUU.

3

. Jlatb onpenenenre HOpMaabHOTO HAPSKEHUS.

4. JlaTh ompene’eHne JOMyCKaeMOTro HaIPSKSHHUS.
. ChopmynupyiTe yCJIOBHE MPOYHOCTH IS AepOpMalIUK PACTsHKEHUS (CKATHSA).

o)
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IIpakT4eckoe 3ansaTue Ne7
no TeMe «l[IpakTudeckue pacuersl Ha Cpe3 U CMATHEY.
HaumenoBanme: [IpakTuueckue pacueTsl Ha Cpe3 U CMATHE

Heas 3anaTus: OTpaboTaTh U 3aKPENUTH HABBIKK M YMEHUSI.
Heo0xoaqumpble MmaTepuajibl M 000py10BaHKeE:
4. Terpaab U1 NPAaKTUYECKUX 3aHITHH.
5. Jluneiika, kapaHjali, pe3uHKa.
6. MUKPOKaIBKYISTOD.
IHopsioK BHINOJTHEHHS 32/IaHUA:
1. ITo HOMEpY B >)KypHaJIE MOIYYUTh 3aJaHUE.
2. BBINIOTHUTB pacyer.
OTtuer 0 npoaeIaHHON padoTe J0JIKEH COAePKATD:

6. Tema paboThI.

7. Lenp paboThI.

8. 3amanue.

9. Pemenue 3agau.
10. BriBozx o 3amaue.

KoHTpoJibHbIE BONIPOCHI:
Maiite onpeneneHue 1eGopMaIusam cpe3a U CMSITHSL.
2. Yro Takoe pacueTHOE CONPOTUBJICHUE HA CPE3 U CMSITHE?
3. KakoBbI yclI0BHS IPOYHOCTH TIPU pacyueTe Ha Cpe3 U cMsATHE?

4. IlpoBepuTh NPOYHOCTH 3AKIJICMIOYHOTO COEAMHEHUS Ha cpe3 u cmsiTue, eciu F = 60 kH;

[tc] = 100 MITIa; o= 240 MIla; d =20 mm: z=3 cMm

\\\:
\\'\

T
-m\\ﬂ\\\\

_ﬁéﬁ__
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Bapuanm 1

[InoHka, COE,[[Hk—[FI[O].L[EIH LTKHE C Bal10OM, HAITOJJOBUHY BXOIHWT B
a3 Bala H HallOJIOBHHY — B Ma3 CTYITHIEL.

h
[@1 \""
NN < S
i III j \\ \
;'I | almib /
+—=——+ NE
L | 1 | cnldy &
\ VoY
N N h/2
NYT] _ N2
Bonpock OTReTh
1. ITo kakoMy cedeHHIO NPOMCXOOHT Cpe3 IMoHKNHT 1. ac.
2. bd.
3. mn.
4. de
2. Tlo KakoMy ced4eHHI0 NPOMCXOIUT cMATHe? 1. bd.
2. mb; cn.
3. am; nd.
4. ac.
Bonpock OTeeTH
3. YeMy pasHa ILUIoILIAdL cpesa’ 1. 0,55
2. bl
3. 0,50
4. hi
4. HailTi ycuiHe, nepenagaeMoe MnoHKoH, eciin 1. 1,389 gH.
T,=250H-M, =56 MM, =36 mm, =10 MM, b= 8 mm. 2. 1389 kH.
3. 13,89 kH.
4. 23,89 gH.
5. HafiTi Hanpsoke HHe CMSATHSL 1. 62,6 MITa.
2. 620 MITa.
3. 162 MIla.
4, 49.6 MITa.




Bapuanm 2

bour pactsaruBaeTcs cumoi F'= 112,76 kH. 42::

P arsy
N}
-—a1——7 o
Y
Trrr

n

Bonpoce

OTReTHI

1. ¥Kasars, rne npoHcxoIuT cpesl.

1. [To onopHOMY KOJIBITY TOMOBKH.

2. T1o BEICOTE TOJIOBKH.

3. TTo nwIHHApHYeCKOH NOBEPXHOCTH
TOINOBKH.

4, T'lo mnomany ceveHUA odpasia.

2. ¥Ka3aTh, e npoHcXoaiT CMSITHE.

1. o HWIHHAPHYECKOil MOBEPXHOCTH
TOJTOBKH.

2. To mnonany normepeyHoro ceyeHHUI
ofpasia.

3. I'lo onmopHOMY KOJBILY TOIOBKH.

4. I'lo BRICOTE TOJIOBH.

3. Yemy paBHa II0IIANL CPe3a TONOBKH? | | 7 pYr4,

2. ndh.

3. nd¥4.

4. (nD? — nd%)/ 4.
4. YeMy paBHA IUIOMIALL CMATHA? 1. (xD? — nd?)/4.

2. nd*/4.

3. nDY4.

Bonpoch OraeTn

5. HaiiTi HanpsxeHHA cpe3a, eclii 1. 17.89 MIIa.
F=1126 xH, 2= 11 MM, D =42 mm, 2. 47,79 MIla.
dy =34 MM, d =32 Mm. 3. 87,89 MTIla.

4. 28,39 MTIla.
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Bapuwanm 3

BrnruaTeI KPHBOLIHI YEPEIUIEH Ha BATY ¢ MOMOUILRY LIMIHHI-

PHUECKOTD INTHGTA H HArpYy®eH cHnoi F.

N

L %’/////x

[ P SRR

7

Bonpocwu

Orpeti

[. Mo kakomy ceueHHID NMPOHCKOIHT cpes mrhdra?

e b b2 —

ah.

. WA,
. ma u nh,
. g u mh,

2. Mo kakomy ceverimo wrudT cMuHaeTca’?

i b —

.

. ab.
Lanu b
. ant | b

3. Haiiti ycunme, nepe fagaemMoe IWITHGTOM, 8CTH
F=28xH, d= 12 win, [ = 50 s, dy = 40 mm,

fi = 180 sm.

o Lad et —

35 kH
252 kH.
457 kH.
. 20 kH.

4. Yemy paBHE HANpA#EHHA cMATHAT

i lad hd ==

102 MITa
32,4 MITa.

. 84 MITa
150,44 MITa.

3. Yemy paBHb! HANpA#eHnd cpe3al

o lad hd ==

. 43,7 MITa.

. 26,4 MITa.
14, 28 MIMa
.42 MITa

KoHTpoJibHBIE BONIPOCHI:
Kaxue mexanundeckue HarpspKeHHUsI BOSHUKAIOT MpU cpese?
Kakune MexaHnueckue HanpspKeHUs BOZHUKAIOT MPU CMSITUH?

A S e

VYcnoBue MpovYHOCTH NP Cpese.
YcioBre MPOYHOCTH TIPU CMSTHH.

[Ipu kakoM ycI0BUHM BO3HHUKAET AedopMalius cpes3a?

Yro Ttakoe nedopmanus cMITHSA?
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IpakTnyeckoe 3ansitue Ne§

OHpGI[eJICHI/Ie TJIaBHBIX HCHTPAJIbHBIX MOMCHTOB HMHCPHOHUHN COCTABHBIX CC‘ICHHFI, HMCIOIIINX
OCb CUMMCETpPHUHA

Leab 3aHATHS: HAYYUTHCA ONPEACIIATh MOMEHTbI MHEPLMUN CEYEHUA OTHOCUTE/IBHO TNaBHbIX LEH-
TPa/ibHbIX OCeN.
Heo0xonqumpble maTepuajibl M 000py10BaHKeE:

l.

Terpanp 11 TPAKTUUECKUX 3aHATHIA.

2. Jluneiika, kapaHjali, pe3uHKa.
3. MuKpOKaIbKyJIsATOP.

MocnepoBaTenbHOCTL peweHna 3agayn.

OnpenensaioT NONOKEHNE LLEHTPA TAMXKECTU CEYEHUA.

MpoBOAAT OCK Yepes LLEeHTPbI TAXKECTU KaXKA0ro Npoduas NpokaTa UAM NPOCTOM reomeTpuye-
cKoM ¢urypsbl. Jns nepsoit dpurypbl NpoBeLeM OCU X1 U Y1, AN BTOPON — X, U Y, U T.4,

MpoBoAAT rnaBHble LeHTpabHble 0cu. OHM NPOXOJAT Yepes LEeHTP TAXKECTU Bcero cevyeHmna. Oa-
HY M3 I1aBHbIX LLEHTPA/IbHbIX OCEV COBMELLAIOT C OCb0 CUMMETPUU (B 334aHUN BCE CEYEHUA
MMEIOT TaKyo OCb), @ BTOPYIO MPOBOAAT Yepes LLEHTP TAMKECTU CeYEeHUs NepneHaANKYAapHO K
nepsoi. 0603HavaloT BEPTMKA/IbHYIO OCb Yepes V, a TOPU3OHTANbHYIO — Yepes u.

HaxoaaT MOMEHTbI MHEPLIMKN CEYEHMA OTHOCUTE/IbHO FNABHbIX LLEHTPAIbHbIX ocei. B obwem Bu-
0 MOMEHT MHEpPLMU CeYeHUs onpeaenatoT no Gopmynam:

OTHOCMUTE/IbHO OCK U

J,=J+ I+ T T

u

OTHOCUTENIbHO OCU V

J,=J +J T+ T

v v

rae Jum J, — MOMEHTbI MHEPLMK CEYEHNA OTHOCUTE/IbHO M1aBHbIX LLEHTPaIbHbIX OCEM U U V

(rnaBHble MOMeHTbI MHepumn); 1., 1., ..., J."- MomeHTbI nHepumumn npoctbix duryp (1, 2,..., n) oT-

HOCUTE/IbHO FMAaBHOM LeHTPasIbHOM OCK U: JV', JV”, vy ) = MOMEHTbI MHEPLIMM NPOCTbIX GUryp OT-

HOCUTE/IbHO OCH V.

MOMEHTbI UHEPLIMM NPOCTLIX GUTYP OTHOCUTENLHO OCH U OMPEAENSIOT N0 GOPMY/IaMm:
I _ oyl 2 A . gl _ qi 2 ) n_qn o, 2 )
J,=J,+a A J, =J, a0 Ay ..nd, =T +a, A,
OTHOCUTENIBHO OCH V

Jo=Jd, +die Ay J) =J +d e Ay J) =] +d;eA;

1 1l
rae J ., J, ,...,J;'n - MOMEHTbI MHepUuKu npocTbix ¢ouryp (1, 2, ..., n) OTHOCUTENbHO COBCTBEH-

HbIX LEeHTPabHbIX OCel (X1, Xy, ..., X,). OHU onpegenaoTca no Tabamuam FOCTos ana npodunei
NPOKaTHOM cTanu, 1 no Gopmyanam A1 NPOCTbIX FEOMETPUYECKUX GUTYp;

1 )/ n
Jy , Jy ,...,Jy - MOMEHTbI MHEPLMM NPOCTbIX GUTYP OTHOCUTENBHO COBCTBEHHbIX LLEHTPabHbIX

oce (yll Y2, ees yn);

ai, Ay, ..., @ - PACCTOAHUA OT FNABHOMN LLEHTPaIbHOW OCU U [10 LEHTPaNIbHbIX OCEMN X1, X2, ..., Xn;
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dy, dy, ..., d, — TO e, oT ocu v 40 ocel yy, Yy, ..., Yn;

A, A, ..., A, — nowaan ceyeHnii npodpunein NPoKaTHOM CTaNM UAN NPOCTbIX FEOMETPUYECKMX
duryp.

Ecnu rnaBHas LeHTpanbHan 0Cb COBNaAaeT C COBCTBEHHOM LEHTPaIbHOM OCbO KaKoro-
HWMBYAb NPodUAA UAK GUTYP, TO MOMEHT MHEPLIUWN €€ OTHOCUTENBHO FNABHOM LEeHTPaIbHOM OCK
paBeH MOMEHTY MHEPLMM OTHOCUTENIbHO COBCTBEHHOM OCU, TaK KaK PacCTOAHWE MeXKAY 3TUMM
OCAMM PABHO HYAIO.

Mpu onpeaeneHnn reoOMeTpUIECKUX XapaKTEPUCTUK HEOBXOAMMO YUNTbIBATL, UTO NPOdUAN
npoKaTa Ha 3alaHHOM CeYEeHUM MOTyT ObITb OPUEHTUPOBaAHbI MHaYe, Yem B Tabanuax FOCTos.
Hanpumep, septnukanbHaa no NOCTy ocb y Ha 3aJaHHOM CEYEHUU MOXKET OKa3aTbCA rOPU3OH-
Ta/IbHOM, a ropnsoHTanbHan no FOCTy ocb X — BEPTUKANbHOM. [loaTOMYy HEO6X0AMMO BHUMa-
TE/IbHO CIeANTb 33 TEM, OTHOCUTENBbHO KaKMX OCeN cnenyet 6paTb reoOMeTpUYECKMEe XapaKkTepu-
CTMKW. Ha 3To ByaeT 0bpaleHo ocoboe BHUMaHWE B pacCMaTPUBaEMbIX NpUMepax.

OTuer 0 nNpoaeIaHHOI PadoTe T0J5KEeH COAePKATD:
Tema paboThI.
Lens paboThI.
3amanue.
Pemenue 3anau.
BriBoa o 3amaue.

Conep:kanue 3a1aHus.

Onpeaenvte MOMEHTbI MHEPLMU CEYEHUSA, COCTABAEHHOTO U3 Npoduielt NPOKATHOM CTanu, oT
HOCMTE/IbHO I/1aBHbIX LIeHTPa/IbHbIX OCEeM MO AaHHbIM CBOEro BapuaHTa
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MpakTnyeckoe 3aHAaTue Ne9
o teme «Kpydyenuey.
HaumenoBanme: Pacuer Baja Ha IPOYHOCTH U KECTKOCTh MPHU KpydeHUU. ParmonansHoe pac-

MIOJIOKEHHE KOJIEC Ha Bally . BEIOOD pallmoHaNbHOTO CeYEeHUs BaJla PU KPYIECHUH.

Hean 3ansaTusi: HayuuThcs cTpoUTh 3MIOPHI KPYTSAIMIMX MOMEHTOB. OmpeAenarTh AUamMeTp Balia
13 YCJIIOBHS IPOYHOCTH MPU KPYUYEHHUH U ONPEAEIIATH YIOJl 3aKpYYUBaHUS.
Heo0xoaumbie MaTepuaibl 1 000py/10BaHNE:
5. Terpaab AJist IPaKTUYECKUX 3aHATHM.
6. Jluneiika, kapaHjaaiil, pe3uHKa.
7. MUKpOKaIbKyJIATOP.
IHopsiioK BBINOJHEHUS 321aHUS:
1. 1306pa3uth pacueTHyIO CXeMY.
2. Pa30uTh Baji Ha y4yacTKU U POHYMEPOBATH UX.
3. Onpenenutb MOLIHOCTh Ha KOJIECAX.
P

4. OnpenenuTh Bpalllaroliie MOMEHTHI Ha KoJsiecax: MBp= @ Hw,
rae P — monaOCTh Ha Koiece (Bm), o — yrimoBast ckopocTs (paz/c)
5. Onpenenuthb KpyTsIMe MOMEHTHI Ha KaXJ10M yyacTke — Mk.

6. [Toctpouts smr0py KpyTamx MoMeHToB — Mk.

7. I3 ycnoBUs MPOYHOCTH MPU KPYUCHUHU:

8. OmpenenuTh quaMeTp Bajia sl KaKIO0TO yJacTKa:

W—”d3 0.2% d> |2 sfsy
P16 - T p

OKpyTIHThH MONTYYEHHOE 3HAYCHUE 0 CTAHIaPTHBIX.

9. OnpenieuTh MOJISIPHBIC MOMEHTHI HHEPITUU CEUSHUH JIJIST KaXKI0TO yJacTKa:
Jp=0,1d4(mm)

10. OnpeaenuTh YIITbl 3aKPyYUBAHUS KAXKIOTO yIACTKa, PUHSAB JJIMHBI YIaCTKOB OJTMHAKO-

BBIMU U PaBHBIMHU £ =300mm

_180O .Mk -/
/4 G-Jp
11. BeBog.

OT14eT 0 Npoae/IaHHOI padoTe J0J/IKEH COAePXKATD:
6. Tema paboTHI.
7. llenb paboTHI.
8. 3ananue.
9. Pemrenne 3amad.
10. BeiBog o 3agaue.
BapuanTsl 3axanuii
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Bamanue: OnpenenuTh BETUYNHY KPYTAIIAX MOMEHTOB JUIS KQKIOTO y4acTKa, IIOCTPOUTD JITIO-
Py KpYTAIIAX MOMEHTOB, OIPEAEIUTh JUaMETP Balla Ha KaKIOM Y4acTKe, OIPEAEIUTh Yrojl 3a-
KPYYHBAHHS KQKOTO y4acTKa. [[pHHSATH MOITHOCTh Ha KOJIECaX:

P2=0,5P1; P3=0,3P1 P4=0,2P.1

CxeMy M HCXOJIHBIE JaHHBIEC BBIOPATh B COOTBETCTBHH C HOMEPOM CTY/IEHTA II0 CITUCKY B KYp-
Hase. [l Bcex BapuaHToB MpuHuMath:[T|=25MIla; G=8-104MIla

46



Bapuant P,xBt ", No cxembl
1,11, 21. 30 20 1
2,12, 22. 22 30 2
3,13, 23. 15 10 3
4,14, 24. 18 40 4
5,15, 25. 10 30 5
6, 16, 26. 25 35 6
7,17, 217. 35 40 7
8, 18, 28. 24 15 8
9, 19, 29. 50 100 9
10, 20, 30. 11 24 10
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IIpakTyeckoe 3ansaTue NelQ

no teme «M3ru6»

HaumenoBanue: «Pacuer O6aiku Ha MPOYHOCTH MPHU U3THOEY.
Heasb 3anaTHsa: HayduThCst IPOBOANUTH pacueTsl Ha IPOYHOCTH IPU U3rube (IIPOeKT-
HBIN pacuer).

Heo0xoqumpble maTepuasbl:

1. Terpanb 1 NPaKTUYECKUX 3aHATHUM.

2. Meronndeckue yKa3aHus IO BBINOJIHEHHUIO IPAKTUYECKUX 3aHATHH 1o qucuuiuinHe « TexHu-

YyecKasi MEXaHUKa».

3. MUKpOKaJIbKYJIATOP U KaHUEJISAPCKUE TPUHAICKHOCTH.

Ilopsinok BbINOJIHEHHS 3aJaHUA:

1. IToBTOpUTH TEMY «M3rHd».

2. I1o HOMepy B >KypHaJie BBIHUCATH U3 TAOIUIBI BETUYUHBI U CXeMY OallKHU.

3. Onpenenuts ONMOPHBIC PEAKIIUH U3 YPAaBHEHHI PABHOBECHS CTATUKH.

4. TTocTpouTs 3MIOPHI MONEPeYHbIX cuil Qy U U3rudarIUX MOMEHTOB MX.

5. VI3 yciioBUS MPOYHOCTH OTIPEICTUTH BEJIMYHHY OCEBOIO MOMEHTA COTPOTUBIICHUS ISl Oac-
HOro ceueHwus, npuHsB [c]= 160 MI]a.

6. [TomoOpaTh Mo TabIUIEC TBYTABPOBOE CCUCHHUE OAITKH.

7. IlonoOpaTh MpSIMOYTOJIBLHOE CEYeHHE OAJIKK ¢ COOTHOILIEHUEM CTOpoH: h = 2b.

8. CdopmynupoBaTh BHIBOI.

OTuer 0 NpoaeIaHHOI padoTe J0JI5KEeH COAePKaATh:

. Tema 3aHsTHS;

. Lenb 3ansTus;

. UcxonHble JaHHBIC U3 TAOJIHIIHI;

. I300pakeHne OanKu U CHIION CXEMBI;

. DMIOPHI MOMEPEYHBIX CHII U U3THOAIONTNX MOMEHTOB;

. Onpenenenne 0CeBOro MOMEHTA COMIPOTUBIICHHUS JIJIs1 OTIACHOTO CEUEHUS;
. [TonGop momnepevHbIX CeUeHU;

. BeiBosI.

01N N W~

Conep:xanue 3aJaHusi: 1 33JaHHON OaJIKK 1TOA00PaTh U3 YCIOBHUS MMPOYHOCTH HA U3TKO pas-
MepbI TOMEPEYHOTO JIBYTaBPOBOT'O U MPSMOYTOJIBLHOTO CEYEHUS, IPUHSAB COOTHOILIIEHUE CTOPOH
h=2b. Cuurars [c]=160 MIla. JlanHbie 1151 CBOETO BapuaHTa BEIOPATh U3 TAOIHUIIBI.
kH _ = o _
Mpunsite: g =21, P=4kH, M=2kH-m a=2m.
M
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IIpakTHyeckoe 3ansaTHe Nel0
o Teme «M3rub»
HanmenoBanme: Pacuer Ganky Ha MPOYHOCTH MpHU U3THOE, TOA00p CEUEHUS.

Heab 3auaTus: HayduThcs TOCTPOCHUIO SMIOP U3TUOAIONINX MOMEHTOB U IMOMIEPEUHBIX CHII U
MIPOU3BOIUTH PACUEThI HA MPOYHOCTH MPH U3THOE.

Heo0xoaumble MmaTepuaibi:

1. Terpaab st OPaKTUYECKUX 3aHSATHMN.

2. Meroanueckue yKa3aHus 10 BBIMOJIHEHUIO MPAKTUYECKUX 3aHATHI MO quciuIuinie « TexHu-
yecKass MEXaHUKa.

3. MUKpPOKQJIBKYJATOP U KaHUEISIPCKUE TPUHAIJICKHOCTH.

IopsaoK BbINOJIHEHHS 32IaHUS:
1. 1300pa3uTh pacyeTHYIO CXEMY.
2. BeinucaTh UCXOHBIEC TAHHBIC U3 TAOJIHUIIBI.
3. 3aMeHUTh JeHCTBHUE ONOP HA OAJIKy CHJIAMU PEaKIIHi.
4. CocTaBuTh ypaBHEHUE PABHOBECHS JJIS INIOCKON CUCTEMBI MapajuIeIbHBIX CHIIL:

D> MA=0; > MB=0.

5. Haiit U3 ypaBHEHHI paBHOBECHSI HEM3BECTHBIC CUJIBI PEAKLIAM.

6. OnpenenuTh NONEPEYHYIO CHUILY B KaXI0M U3 XapaKTEPHBIX CEUEHU, KaK CYMMY
BHEIIHUX CHUJI, IPUJIOKEHHBIX 110 OJIHY CTOPOHY OT CEUEHHS.

7. IlocTpOUTH SII0PY MONEPEUHBIX CUIL.

8. OmpenenuTh BEIMYMHY W3THOAONIETO MOMEHTA [T KaXK/I0TO XapaKTEPHOTO CEYCHUS,
KAaK CyMMY MOMEHTOB BHEILIHUX CHJI, IPUJIOKEHHBIX 110 OJHY CTOPOHY OT CEYEHUs, OTHO-
CUTENBHO LIEHTPA TSAKECTH 3TOIO CEYEHUS.

9. IlocTpouTs 3MI0py U3rMOAIOIIMX MOMEHTOB.

10. BeiOparb Hanbosee Harpy>k€HHOe ceueHue, rae Mu=max.

11. 3anucaTh ypaBHEHHE yCIOBUS IPOYHOCTHU IPU U3THOE:

M,
O-umax = ﬂx S [O-u]-
W,
12. Haiitu TpeOyemMyro BETUYHHY OCEBOTO CONIPOTHUBICHUS CEUCHUS:
Mumax 3
Wyz——- w, =™ <014°
[o,] 3

W3 BBIPAXKCHUSA,
13. OHpCI[CJ'II/ITB ANaMETp HanOoJee Harpy>K€HHOI0 NMOnepeIHOro CCUCHUs OCH:

RNW
d 3=~ =3/10W,

14. OxpyriuTh AMaMeTp 10 OauKaiiero cTan1apTHOro 3HadeHus u3 psaa R40 no tab-
JIALBI 2
15. BeiBog
Ot4er 0 npoae1aHHOI padoTe J0IKEH COAEPKATD:
. Tema 3aHsITHS,
. Llens 3aHATHS,
. UcxonHble naHHbIE U3 TaOIHIIBL;
. I300pakeHne Oamku M CUIION CXEMBI;
. DMIOPHI MOMEPEYHBIX CHJI U U3rH0A0IIUX MOMEHTOB;
. Onpenenenye 0CEBOro MOMEHTA CONPOTUBIIEHUS JUIsl OIACHOIO CEYEHHS;
. [lonGop nmomnepevHbIX CeUEeHMUI;
. BeiBog.

01N DN W —

Copepxanue 3aganusi: /{15 3aJaHHON PaCUETHON CXEMBI OCH OINIPEAEIUTH PEAKLIUU OIIOP, I1O-
CTPOUTH SIIOPHI MONEPEYHBIX CUIT M U3TUOAIOLINX MOMEHTOB, MOA00PATh JUAMETP OCH U3 yCIIo-
BUS IPOYHOCTH NpH n3rude. Homep BapuaHTa NpUHATH COTJIACHO HOMEPY CTYACHTA B CIIUCKE 110
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XKypHaiy. [[nst pacueToB IpUHATH: MaTepual ocu — cTaib 40, 10IMycKaeMoe HalpsKEHUE Ha

S [0, ]=100MI1a _
1 2
Py =70kH P=50kH F,=J30kx
! | & F=20xn I°
: [ ) = ‘/ \i
5 g ’ i e OJLLM wics
ELL M T o, =




KoHnTpoJsbHbBIE BOPOCHI

1. Kakue BHyTpeHHUE CHIIOBbIE (DAKTOPBI BOZHUKAIOT B MONEPEYHBIX CEYEHUSIX Opyca MpH ero
IPSIMOM IOTIEpeYHOM U3rude?

2. Kak cnegyer Harpy3uTh Opyc, 4TOOBI IOJYYUTh: &) YUCTHIM U3rH0; 0) MOMepeYHbIA MPIMON
nu3ruo?

3. Yrto Ha3bIBaETCS MOMEPEUHOM CUIION B MONEPEYHOM CEUeHUU Opyca U YeMy OHA YHCIIEHHO
paBHa?

4. Yto Takoe 3Mropa MonepeyHbIX CH KaK OHa CTPOUTCS?

5. YTo Ha3bIBaETCS M3TMOAIONIMM MOMEHTOM B IONIEPEYHOM CEUEHUH Opyca U 4yeMy OH paBeH?
6. Chopmynupyiite mpaBuiIO 3HAKOB JJIs ONIEPEUYHBIX CUJI U U3TUOAIOIINX MOMEHTOB.

7. Kakumu muddepeHaabHpIMI 3aBUCUMOCTSIMU CBSI3aHBI MY CO00# M3rndaronmii Mo-
MEHT, IToNepeyHas Cujia, MHTEHCUBHOCTh PABHOMEPHO PacIpeIeICHHON Harpy3Ku?

8. Kakue BUIBI pacueTOB MOXKHO MTPOU3BOAUTH U3 YCIOBHS IPOYHOCTH MPU U3rude?

9.Kakue ¢popMbl TONEPEUYHBIX CEUCHUH PAlMOHATIBHBI IS OaTOK U3 IIACTUYHBIX MaTepHaIoB?

MpakTnyeckoe 3aHATHe Nell

HaumenoBanme: Pacuer kpyrioro Opyca Ha MPOYHOCTH MPH COUETAaHUU H3rHba C Kpyde-
HUEM.

Heasb 3anaTHA: HaydnuThCsi IOCTPOEHUIO 3IIOP KPYTSIIUX U U3THOAIOLIMX MOMEHTOB U IPO-
W3BOJIUTH PAacUeThl Ha MPOYHOCTH MPH U3THOE C KPYUCHUEM.

Heo0xonumpble maTepuasbi:

1. Terpanp 1 NPaKTUYECKUX 3AHIATHM.

2. MeToau4ecKue yKa3aHusl 110 BBIIIOJIHEHUIO TPAKTUYECKUX 3aHATUM MO0 AUcUUIIINHE « TexHu-
YECKasi MEXAHUKay.

3. MUKpOKaJIBKYJISITOP U KaHLEIAPCKUE PUHAIIICKHOCTH.

ITopsinok BbINOJIHEHNUS 3aJaHUS:

1. 1300pa3uth pacueTHyIO CXemy.

2. BeinucaTh UCXOHbIE JaHHbIE U3 TaOIMIIBI.

3. 3aMeHHTH ACHCTBUE OTIOP MOANIMITHUKOB CUJIAMH PEAKIINH.
4. OnpenenuTh Bpallarouii MOMEHT.

M :E;rne
10

6p
My, - Bpamaromui MoMeHT, Hem
P — mom=OCTS, BT
— YIIIOBasi CKOPOCTh, paji/c
5. BBIYMCIUTh Harpy3Ku, NPUII0KEHHBIE K BAILY:

- OKPY’KHBIC CUJIBI

2M .
F=—0>= _ 2230 g0 = skH
d, 0,1
2M .
F,=——> _2 400:3,2-103H=3,2kH
d, 0,25

-panuanbHbie cuiibl F=F;°tga. o- cTaHIapTHBINA yTOJ 3alenIeHust a=20", tg200:0,364.

F:1=0,364-F,;
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F»=0,364-F,

11. OnpeaenuTs peakiuu onop OT PaguagbHOrO YCUITUS

12. OnpenenuTs peakiuu onop OT OKPYKHOTO YCUITUSA

13. OnpenenuTh B XapaKTEPHBIX CEYECHHAX 3HAYCHUS N3rHOArOIIX MOMEHTOB M 1 M.

14. BbraucnuTh NOTHBIN U3rHOAONINI MOMEHT M OTIPEICINTh B KaKO TOUKE CEUYCHHE SIBIIS-
€TCs1 OIIaCHBIM.

15. OnpeenuTh SKBUBAJICHTHBI MOMEHT

16. Onpenensiem TpeOyeMblii TuaMeTp Baja

17. BeiBon.

OT4er 0 npoeIaHHOI padoTe T0JIKEeH COAEPKATD:

1. Tema 3aHATHS;

2. llens 3aHsaTHS;

3. HcxoaHble naHHbBIE U3 TaOJIHIEL;

4. N300pakeHue Bajia U CUJIOM CXEMBI;

5. DHIOpBI KPYTSIIKUX U U3TUOAIOIINX MOMEHTOB;

6. OmnpeseneHrie S5KBUBAJIGHTHOIO MOMEHTA JJISI OMTACHOTO CEYCHUS;

Moy =M+ M+ M

9K6 max

7. onipeieNuTh TPeOyeMbIii OCEBOM MOMEHT CONTPOTHUBIICHHS:

W _ Mak‘s‘max
= e
o]
8. IlogOop monepevynoro ceyenus Basa; OnpeaenuTs JHaMeTp Baia.
JI1s1 CIUTOITHOTO KPYTJIOTO CEYEeHUS

9. BriBog. HonyquHoe 3HAYCHUC JUaMETpa Bajla OKPYIJIUTH 10O OJIM>KAHMIIETO YETHOTO (I/IJ'II/I
OKaHYHMBarOIICTOCA Ha H$[TI)) qucia.

Conep:xanue 3agaHus:

Jlj1g cTasbHOTO Bajia MOCTOSIHHOTO MOMEPEYHOr0 CEYEHUsI ¢ IBYMsI 3y0UaTbIMU KOJIECaMu, Mepe-
natoniero MoiHocts P, kBT, ipu yriooit ckopocTtu ®, paja/c. Onpenenuts BepTUKaIbHbIE U TO-
PU30HTAJIbHBIE COCTABIISAIONINE PEAKIIMH MTOAIINITHUKOB, TIOCTPOUTD SIIOPY KPYTALIUX MOMEH-
TOB, TOCTPOUTD SMIOPHI U3TUOAIOLTNX MOMEHTOB B BEPTHKAJIbHOW U TOPU30HTAIBHOM MIOCKO-
CTSIX, ONPEAENINTh AUaMeTp Bajia, npuHsAB [6] = 160 MIIa. CxeMy cBoero BapuaHTta cM. Ha puC. U
B Tabiue.
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No Bapmanta No cxemsl (puc.12) P, kBt o, pax/c
01 1 10 40
02 2 15 35
03 3 10 30
04 4 12 24
06 6 20 45
07 7 25 30
08 8 28 42
09 9 12 38
10 10 40 70
11 1 20 50
12 2 10 50
13 3 15 45
14 4 20 36
15 5 6 24
16 6 19 38
17 7 22 28
18 8 27 35
19 9 23 18
20 10 25 42
21 1 12 48
22 2 20 60
23 3 25 40
24 4 7 21
25 5 3 15
26 6 18 26
27 7 30 24
28 8 24 28
29 9 16 20
30 10 35 40
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IIpakTHyeckoe 3ansaTHEe Nol2

Heranu mammH. [Tepenaun.

HaumenoBanue: OnpeneneHre KHHEMaTUYECKUX U CHIIOBBIX XapaKTEPUCTUK Nepeiay

Henap 3anaTusa: HayuuTscs onpenensaTe KHHEMaTUYECKUE U CHIIOBBIE XapaKTEPUCTUKHU IIPUBO-
JIOB, COCTOSIIIMX U3 Psi/ia OCIEA0BATEIbHO COEIUHEHHBIX Mepeaay.

Heo0xoaqumMble MaTepuaJbl:

1. Terpaap 11 NPaKTUUECKUX 3aHATHH.

2. MeToau4ecKue yKa3aHus 110 BBIIIOJIHEHUIO TPAKTUYECKUX 3aHATUH M0 AucUUIINHE « TexHu-
YyecKasi MEXaHUKa».

3. MUKpOKaJIBKYJISTOP U KAaHLEIAPCKUE IPUHAIIICKHOCTH.

Ilopsinok BbINOJIHEHHS 3aJaHUA:

1. HauepTuTh cXeMy MPUBOJIa B COOTBETCTBUU C BAPUAHTOM.
2. [IponymepoBaTh BaJIbl.

3. Onpenenuth nepeaTouHOe OTHOLIEHUE KaXKI0M CTYIEHHU.

g D2y 2 |26
=
Dl Zl Z3 ZS
4. OnpeenuTh NepeaaTOYHOTrO YHCIIO TPUBOIA.
u=ujujy(u;z
5. OnpenenuTh 4acTOTy BpAIICHUS BaJIOB.
n n, ny n,

— . _Uu . _u, . —
ni=nNge, N2= "1, n3="2; ny=

6. OnpenenuTh 4acTOTy BpallleHUs BaJIOB.

L (paolc)
= 30

7. OnpenenuTh MOIIIHOCTH Ha BaJlOB.

})] P2 P3

P1=Pos uma P1=Pys Moo P2= h ‘N, P3= % ‘N2 Py= Us ‘N3
8. Ompenenuts K.I1.JI. mpuBoaa

k
;7:77 noow .nnep.nnep...

TJ€ K — YUCJIO Iap MOAIIUITHUKOB.
VYTOYHUTH MOIITHOCTH

B

P,=U

9. OnpenenuTh BpallawIie MOMEHTHI Ha Bajax
b

T= % (Hm); rne P-Bm;  w-pad/c.
10. BeiBog.

Ot4er 0 npoae1aHHOI padoTe J0IKEH COAEPKATD:
1. Tema 3ansaTHS;
2. llens 3ansatus;
3. UcxoaHble qaHHbIE U3 TaOJIHIIEL,
4. Pac4eThl.
8. BriBog.

Conep:xanue 3aganusi: [y mpuBoa MalIMHBI, COCTOSIIETO U3 MEXAaHMYECKHUX Mepeaad onpe-
JIEJUTh YIJIOBbIE CKOPOCTH M YAaCTOTHI BpAIIEHUs HA BajaX, MOIIHOCTH U Bpalalolie MOMEHTHI
Ha BaJIax C YYE€TOM K.II.]I., IEpEAaTOUYHbIE YHCIIa BCEX CTYNEHEH U MpuBo/a, K.11.JI. IPUBOAA.
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[IpuHATD: 100, =0,99 - 1151 Tapbl NOAIUITHUKOB;

Cxemy BbIOpaTh B COOTBETCTBUHU C HOMEPOM CTYZACHTA IO CIIUCKY B JKypHAJe.

Nyn=0,95 — 114 nenHoU neperayy;
Npm=0,96 — 11151 peMEHHOM nepeiayn;
N36=0,97 — 114 3y04aToi nepenaym;
Nun=0,77-0,85 — U1 YEpBSIUHON Nepeayn.

1 2
2,256 Z4=60 23=20 Z,=60
z~18 \ W S L
e\ Hrd7/ 77
TE— 7 7
1—.: T | 746 D] x ]
M- LJ;L!: ’I‘ ' '%Z Nig=10x6m T :In
=20x6m — : e < -
nai 74[40062%% 2;=20 25=25 1. n=ts0ofjun %1~22 2;=66
3 4
,=200 =450 Dy=180 D,=360
. l 1 2,=7
L ]
i} ’ sln o ' lhl G
Lex_1 x 7 1 Lx ' =
= | () A
Nag =10x8m 3 ' . Nyg=7K6m - P '
n=8000dpmun 21=%5 ; n=tosgoqiun 2 %0
5 6
D,=160 Dz=.3'50 b=200
{ X iy . 2 "'18 [ : - J
- 2 :j/ Z1=19
M ALY M
VI ' _N\-
Nig =14 kbm \.\ - Nag = 26Kbm L | )
n=S \ n=97000/mun [
7 8
Z’=,8 Zl=40 Z3=26 Z5=52
2,=60
-
M E
N Z4=00
Ny = 10K6m Nag=20n6m b
n=97000un  Z=00 2¢=19 n=150 af fmun 25=22
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10

e z,=18 2742 g=2p _
— -; . / /Z/, 60
o i s
X x4
M =1
Nzg =4 5KBm L
n=72920gd/mui

n=3930p00/mun

l\ x
' AN g
Nig =10x8m \‘l' -l T o
25=72

KOHTPOJILHLIe BOIIPOCHI

1. TlepematouHoe yucio.
2. Kak onpenensgercs nepenatounoe uncio u KIIJ{ ans MHOroctynenuaroit nepenayu?
3.

KakoBa cBsI3b MKy BpaIllafOIIMMA MOMEHTAMH Ha BEAYIIEM M BEJOMOM Bajiax Iepe/ia-
qu?
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IIpakTuyeckoe 3ansiTue Nel3

HanmenoBanme: Pacuer Ha KOHTaKTHYIO MPOYHOCTh U U3THO MMJIMHIPHIECKON MPSAMO3YO0id
neperavm.

Heab 3anaTusa: HayuuThbcs onpenensiTh KHHEMAaTHUECKHUE U CUIIOBbIE XapaKTEPUCTUKHU IIUIIUH-
JIpUYecKoil mpssMo3y0oil nepeaayuu, MPOBOAUTH BEIOOP MaTepUasoB ISl IepeIayn.

Heo0xoaumbie MaTepuaibl:

1. Terpanb mJig NpaKTUYECKUX 3aHATUMN.

2. Meroanueckue yKa3aHus 10 BBIMOJIHEHUIO MPAKTUYECKUX 3aHATHI M0 quciuruinie « TexHu-
yecKass MEXaHUKa.

3. MUKpPOKQJIbKYJISATOP U KaHUEISIPCKUE TPUHAJICKHOCTH.

HOpﬂ)IOK BbBIINNOJTHCHUA 3aJaHUA:

n
1. OnpenenseM NepesaTOYHOE YUCIO U = —-, OKPYTJISEM JI0 CTAHAapPTHOTO.

n,
HoMuHanbHble nepeaToyHble Ynciia MUINHAPHUECKUX PEIYKTOPOB 00IIEro Ha3HaYeHUs CO-
riacHo CT COB 221-83, npuyem nepBblii psiji NPEANOUYTUTEIbHEE BTOPOTO.

I-ipan | 1,0 1,25 1,6 2,0 2,5 3,15 4,0 5,0 6,3

2-ipan | 1,4 1,8 2,24 2,8 3,55 4,5 5,6 - -

2. BsiOupaem marepuar.
JI1s1 MI3roTOBIIEHUS ECTEPHU U KOJIECca MEPBOM TPYMIIbL, 3TO KOJIeca C TBEPAOCThIO

H<350HB, 3y0bs1 KOTOpPBIX XOPOIIO MPUPAOATHIBAIOTCS, PEKOMEH1YETCsl U3TOTaBINBaTh U3
CpEJIHE WJI BBICOKO YIJIEPOIUCTHIX KOHCTPYKIIMOHHBIX CTaJIel OJIBEP>KEHHBIX YIYUILIEHHIO.

3. OHpC,I[CJ'ISICM MMpeaAcCiI BBIHOCJIMBOCTH 11O KOHTAKTHBIM HAITPSIP)KCHUAM:
o, =HB, +70
0

HB,; —tBepnocts no bpunennto mecrepHu.

4. OmnpenensieM I0MyCKaeMOe KOHTAaKTHOE HaIPsHKEHNE
O no
SH

[GH]:

Su=1,1 —Tpebyemblii 3an1aC IPOYHOCTH.

5. OmpenenseM mpeen BBIHOCIUBOCTH HA U3THO
oo = 1.8HB,

6. OmpenenseM A0MyCKaeMoOe HaIpsHKEHUE U3ruda

[O-F ] = Zio

Sg=2 — TpeOyeMpblIii 3anac MPOYHOCTH Ha U3THO.

7. OmpenenseM KpyTAIIANA MOMEHT Ha OBICTPOXOIHOM BaTy
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P

@,

8. OmnpexnensieM TpeOyeMoe MEKOCEBOE PACCTOSHUE U3 YCIOBUS KOHTAKTHOM MPOYHOCTH

u- IepeaaTo4YHOC OTHOIICHHUC

a, =4950 (u +1)

Tl ° kHB
—L o (mpsiMmo3yOBIe KOJIECa)

l//ba.u.[UH]

T ok
a, = 4300 (u + 1):\/ ———— (k0co3yOble KoNECa)

V/bu.u.[o-H]

T-KpyTs1uii MOMEHT Ha ObICTPOXOAHOM Baity, H-Mm

kup — K03 punment HepaBHOMepHOCTH Harpy3ku kpp=1,02

Wha K03 PUIIMEHT ATUHBI 3y0a (1 MPsIMO3YOBIX KoJeC Wh,=0,3; A KOCO3YOBIX KOJIEeC
yba=0,4)

[GH]— A0ITYCKA€MOC KOHTAKTHOC HAIIPSAKCHHUC.

OkpyriisieM a,, 10 ctanaaptHoro 3Hadenus no CT COB 229-75

MexoceBoe paccTodaHue a,, MM

lpan | 40 50 63 80 100 125 - 160 - 200
2pan | - - - - - - 140 - 180 -
lpan | - 250 - 315 - 400 - 500 - 630
2psa | 225 - 280 - 355 - 450 - 560 -
Cnenyer 1-#1 psan npeanoyuTars 2-my.
9. OmpenensieM TpeOyeMblif MOTyJTb 3alIeTIIICHUS
m=(0,01+0,02)- a,
Oxpyrisiem 1o crangaptHoro 3HaueHus no CT COB 310-76
Monynu, Mmm
1 psan 2psn Ipsan 2psn
1 1,125 4 4,5
1,25 1,375 5 5.5
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1,5 1,75 6
2 2,25 8
2,5 2,75 10
3 3,5 12

11

14

[Tpu Ha3HaueHuun Moayseil 1-1 pan cienyer nNpeanounuTaTh 2-My.

10. OnpenenseM CyMMapHOE YHCIIO 3yObEB.

2
Zs = o (mpsiMO3yObIe Koeca)
m

_ 2a,cos

Zs (xoco3yObIe KoJIeca)

11. OnpenenseM ancio 3yObeB B MIECTEPHE:

Z
Z = Zr
u-+l1
12. onpenensiem 4uciio 3yObeB KoJieca:
7,=75-7,

13. OnpegensiemM pa3mepsl KOJec:
- IMaMeTp HAYalIbHOM OKPY>KHOCTHU IIECTEPHHU

d;=mZ; (mpsimo3yOsbie Kojeca)

Z
d, = M1 (kocosy6Bble Koreca)
cosf

-IMaMETPBI OKPYKHOCTEM BBICTYIIOB U BIIAJINH HIECTEPHU

d, =d,+2m; d, =d, ~2.5m

- AUaMETPbI HadaJbHOU OKPY’KHOCTH KOJIECa

dr=mZ, (mpsimo3yObIe KosIeca)

Z
d, = e (k0c03y0ObIe KoECa)
cosf

- TMaMeTpPBI OKPYKHOCTEH BHICTYIIOB M BITQJHMH KOJieca
d,=d,+2m; d;, =d, -2,5m
- BBICOTA TOJIOBKH U HOXKKHU 3y0a

h,=m; h, =1,25m

- TIOJTHASI BBICOTA 3y0a




h=225m
- IMpUHA KoJeca

b, =y,,*a, =03a, (npsmo3yOble Koeca)
b, =y,,+a, =0,4a, (koco3yOble Koieca)

Wha- K03 putiuenT anunel 3yda.

JJis1 KOMITEHCAIIMM HETOYHOCTEH MOHTaKa JJIMHBI 3y0a MECTePHU TPUHUMAIOTCS HECKOJIBKO
OoJbIIe JUTUHEI 3y0a KoJieca

b1=b2+5

14. YTouHsieM MeX0CEBOE pacCTOSIHUE
_d, +d,
a,=——-
2

15. OmnpenesnsieM CUiibI B 3allCTNICHUN
- OTIpEIEIIsIEM OKPYKHYIO CHUITY

- OIIpelIeNsieM paJiuajIbHYyI0 CUITY

F, = F, «tga (npsaMo3yOble Kojeca)

OL- YTOJl 3alIeTUICHUS 0L=200; tg200=0,364

ga

F =F,

r t

(xoco3yOble KoJeca)

B- yron naxiona 3y6a (8°-20°)
OmnpenensieM 0CEBYIO CHITY

F, =F, «tg/3 (xoco3yOble Koeca)

16. IlpoBoAMM CpPaBHUTENBHYIO OLIEHKY MPOYHOCTH 3yObEB IIECTEPHU U KOJleca Ha U3ruo

[O-F ] [O-F ]

Vi 7

/1€ Yr1 U Yr2- KO3 duueHTs! (opMbl 3y0a B 3aBUCUMOCTH OT KOJTMYECTBA 3yObeB

Z 17 20 25 30 40 50 60 U 0osee

YE 4,26 4,09 3,9 3.8 3,7 3,66 3,62 3,6

Tak xak MeHbIIIee OTHOIIECHHUE MOTYYHIIOCH Y MIECTEPHHU, TO U TIPOBEPKY HEOOXOIMMO Be-

CTU [JIA HICCTCPHU.
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17. Hanpsbxenue n3ruba B 3yObsX ILIECTEPHH

Op =

Yr1- K03 dunueHt Gopmel 3yda

Fii-okpyxnas cuna, H

kgy=1,4 — k03bHUITMEHT TMHAMHUYIHOCTH

reF kr kF/,

v

<
b, <[o/]

krp=1,4 — K03pPuIMEHT HEPABHOMEPHOCTH HArPYy3KU

m — MOJAYJIb 3alCIIJICHUA

b, — mmpuHa Koyeca, MM

[oF] - momyckaemoe HampsbKeHue u3ruoa.

Ecnu 6p<[cE] TO 3y0Obs IIECTEpHH YCIOBUIO MPOYHOCTH Ha M3THO yTOBIETBOPSIOT. MexoceBoe
paccTosiHuE OMPEENIeTCs U3 YCIOBUS KOHTAKTHOM MPOYHOCTU U OKPYIJISieTCs B OOJBIIYIO CTO-

POHY, IO3TOMY ITPOBEPKA Ha KOHTAKTHYIO IPOYHOCTh HelleIecoo0pasHa.

OTuer 0 npoaeIaHHOI padoTe T0JI:KEeH COAePKaATh:
1. Tema 3aHATHS;
2. lens 3ansTus;
3. UcxonHble TaHHBIC M3 TaOIUIIEL;
4. PacyeThl.
8. BeiBog.

Conep:xanue 3agaHus:

PaccuuTars npsMo3yOyro nepegady 0OAHOCTYIIEHYaTOr0 HIMIMHIPUYECKOTO PEAYKTOpa
NPUBO/Ia KOHBeWepa, BBIOJHUTh IPOYHOCTHOM pacyeT Mepeiadn 0 KOHTAKTHBIM HalpsKe-
HUSIM U OTIPEJICNIUTh TapaMeTphl 3JIEMEHTOB 3aleruieHus. VicxoaHble JaHHbIe HE00X0AUMBbIE
JUISl PELIeHUs] CBOETO BapUaHTa 3aJauu, BbIOpaTh U3 TaOJIHIIbL:

UnnnHapuyeckuii 3ybuaTbiii pegyktTop

0 -
N—;il:” MoLHOoCTb Ha BegyLem Bany, YacToTa BpaleHus Beay- YacToTa BpalieHus Befo-
P,, KBT wero Bana, nl,MMH'1 MOro Bana, Ny, MuH

1 0,8 930 310

2 0,8 930 232

3 1,0 950 380

4 1,0 930 465

5 1,1 930 330
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6 1,5 1420 284
7 1,5 950 238
8 1,5 930 600
9 1,7 1420 226
10 1,7 930 640
11 2,2 720 228
12 2,2 950 235
13 2,2 1420 290
14 2,8 930 330
15 2,8 950 258
16 2,8 1420 226
17 3,0 720 28

18 3,0 960 480
19 3,0 1420 286
20 4,0 730 330
21 4,0 960 342
22 4,0 1450 460
23 4,5 950 526
24 5,5 725 580
25 5,5 730 456
26 5, 950 676
27 5,5 1450 580
28 7,0 980 544
29 7,0 1440 515
30 7,5 970 606
31 7,5 1460 462
32 10 980 398
33 10 1460 580
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Y4eOHo-MeToanuecKkoe ooecrneueHne u nHPpopMamoHHOE 00eCIIeYeHHE:
OcHOBHas uTeparypa:

1. JIykpsinoB, M. A. Texnudeckas MexaHuka : yueOHuK / M.A. JlykbsaoB, A.M. JIykpsiHOB. —
Mocksa : UHOPA-M, 2022. — 486 c. — (Bricmee oOpaszoBanue: Crernumanurer). — DOI
10.12737/1078230. - ISBN 978-5-16-016027-6. - Tekcr : osnekrponsbii. - URL:
https://znanium.com/catalog/product/1078230 (mara oopamenus: 07.04.2022). — Pexxum gocty-
na: 1o MoIuCKe.
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1. 3aBucroBckuii, B. O. Texnudeckas mexanuka : yueOHoe mocodue / B.D. 3aBucroBckmii. —
Mocksa : UHOPA-M, 2021. — 376 ¢. — (Cpennee npodeccruonaibaoe oopazoBanue). - ISBN
978-5-16-015256-1. - Tekct : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1190673 (nara oopamenwus: 08.04.2022). — Pexxum gocry-
ma: 1o MoAIHUCKe.

2. 3aBucroBckuid, B. D. TexHu4Yeckass MEXaHHKA: JETAIM MAIlMH : yaeOHoe mocooue / B.D. 3a-

BUCTOBCKMH. — MockBa : HMH®PA-M, 2019. — 350 c. — (Bwicmiee oOpa3oBa-
Hue: Maructparypa). — www.dx.doi.org/10.12737/textbook_5d199463a99d77.06586963. -
ISBN 978-5-16-015257-8. - Tekcr : 3JE€KTPOHHBIH. - URL:

https://znanium.com/catalog/product/1020988 (nara obpamenus: 08.04.2022). — Pexxum gocty-
ma: 1o MOAIHUCKE..

68



