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1 HOACHUTEJIBHASA 3AIIMCKA

CocraB u copep)kaHue MPaKTHUECKUX U JT1a00PaTOPHBIX 3aHATHI HAIPABJICHBI HA PEAN3ALINI0
®denepalibHOTO TOCYJApPCTBEHHOTO 00Pa30BaTEIBLHOrO CTaHAApTa CPEAHETo 0011Iero o0pa3oBaHusl.

Benymieid AMIaKTHYECKOW 1ENbI0O MNPAKTUYECKUX 3aHATHH  sBiseTcs (opMHUpOBaHUE
npodeccHoHaANbHBIX MNPAKTUYECKUX YMEHUIl (yMEHMUH BBINOJHATH OINpeAeTeHHbIe JeWCTBUA,
orepanuy, HEOOXOIUMBIE B IMOCIEAYIOIEM B NMPO()ECCHOHAIBHOW NEATENbHOCTH) WM yYeOHBIX
MPAKTUYECKUX YMEHHUI (YMEHUH pelaTh 3a/a4d [0 MaTeMaTuke, Gu3uKe, XUMUH, HTHPOPMATHKE U
Ip.), HEOOXOAUMBIX B MOCIIEAYIONIEH yueOHOM 1eITeIbHOCTH.

Benymeit nupakTudeckoil Lenbi0 JIaOOpAaTOPHBIX 3aHATHH SBISETCS JKCIEPUMEHTAIbHOE
MIOATBEP)KIEHUE W  IPOBEPKAa  CYLUIECTBEHHBIX TEOPETHUYECKUX  IIOJIOKEHUH  (3aKOHOB,
3aBUCUMOCTEH).

B cootBetrcTBHM ¢ pabodeil mporpamMMoil yu4eOHON MUCHUIUIMHBI «TexHuYeckas MEXaHHUKay
MPEIyCMOTPEHO  MPOBEACHHE MPAKTUYECKUX U  JAa0OpaTopHbIX  3aHATHA. B pamkax
MPAKTUYECKOro/1ad0paTOPHOTO 3aHATHUSA OOYYaIOLIHECs MOTYT BBIOJIHATH OJHY WM HECKOJIBKO
MPaKTUYECKUX/Tab0paTOPHBIX padoT.

B pe3ynbrare uX BBIIOJHEHMSI, 00Y4arOIUNCs JOKEH:

ymemp:

V1. onpenenars HaIPsHKEHUS. B KOHCTPYKLIMOHHBIX 3JIEMEHTAX

VY2. npoBoauTh cOOPOUHO-Pa300pOUHBIE PAOOTHI B COOTBETCTBUU C XapaKTEPOM COEIUHEHUN
neTane u COOPOYHBIX SAMHUIL;

VY3, mpou3BOAUTH pacyeThl MEXaHUYECKHX Mepeaad U MPOCTEHINX COOPOYHBIX MHHII,

V4. yuTaTh KHUHEMAaTUYECKUE CXEMBI.

ConepkaHye MpPakTHYECKUX U J1A0OpAaTOPHBIX 3aHATHHA OPUEHTUPOBAHO HA IOJArOTOBKY
o0yJaroIuxcss K OCBOSHUIO NPO(ECCHOHATBHOIO MOJIYINs IPOrpaMMbl IOITOTOBKH CIIELUAINCTOB
CPEIHEro 3BEHA 10 CHIELUATIBHOCTH 1 OBJIAJICHUIO NPOPECCUOHATbHBIMU KOMNEMEHUUAMU:

[IK 1.1. BemonHATh HanaaKy, peryJaupoBKY U IPOBEPKY NIEKTPUUECKOTO U
JIEKTPOMEXAHUYECKOT0 000py10BaHUS

[IK 1.2. Opranu3oBbIBaTh M BBIMOIHATH TEXHUYECKOE OOCITYKUBAHUE U PEMOHT
JIEKTPUUYECKOTO U 3JIEKTPOMEXaHUYECKOT0 000PYJ0BaHUS

[IK 5.1 IIpoBOAUTE PEMOHT NMPOCTBIX ACTAIEH U y3JI0B 3JIEKTPOANIIAPATOB U dJIEKTPUUYECKHUX
MalIVH.

A Taxxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:

OK 01. BeiOupatsb criocoOsl perieHus 3a1ad npodeccnoHanabHOM 1eTenbHOCTH
IIPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. OcyuiecTBisTh NOUCK, aHAJTU3 U UHTEPIPETALUI0 HH(POPMaIIUU, HEOOXOAUMOM 1St
BBINOJIHEHUS 3a/1a4 TPO(ECCUOHATLHOMN 1eATEIbHOCTH;

OK 03. IlnanupoBath 1 peagn30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U IMYHOCTHOE
pa3BUTHE;

OK 04. PaboTath B KOJIJIEKTUBE B KOMaHe, Y)PEKTUBHO B3aUMOICHCTBOBATD C KOJUIETAMU,
PYKOBOJCTBOM, KIIMEHTAMU;

OK 05. OcymecTBasATh yCTHYIO M MMCbMEHHYK0 KOMMYHHUKAIMIO HA TOCYJaPCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLMAIIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 09. Ucnionb3oBath HH()OPMALIMOHHBIE TEXHOJIOTUH B MPO(ECCHOHAIBHON 1eATENbHOCTH;

OK.10 TIlomb3oBaThcst Mpo(eCcCHOHANBHOW JOKYMEHTAllMe Ha TroCylapCTBEHHOM U
WHOCTPAaHHOM S3bIKAX.



Brimonnenue o0ydaronuxcsi MpakTHYECKUX U J1a00paTOpHBIX paboT 1Mo y4eOHOH AUCIUILINHE
«TexHuyeckass MEXaHNKay HalpaBJIeHO Ha:

- 00oOmieHue, cHUCTeMaTU3alMIo, YIIIyOJeHHe, 3aKpelyieHWe, pa3BUTHE M JACTAU3alUI0
MOJTYYEHHBIX TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHON TUCIUIUINHBI;

- (¢opMHupoBaHHE yMEHUI NPUMEHATH IOJyYCHHBIC 3HAHHUS Ha IPAKTUKE, PeaTH3aluio
eIMHCTBA MHTEIJUICKTYaJIbHON M MPAKTHYECKOH esITeNbHOCTH;

- (dopmupoBaHMe W pa3BUTHE yMEHWI: HaOMIOAaTh, CpaBHUBATh, COMOCTABIATH,
aHAIM3UPOBATh, JIENATh BBIBOABI M OOOOINEHMS, CAMOCTOSTEIBHO BECTH HCCIICIOBAHUS,
MOJIb30BATHCS PA3IMYHBIMUA TIPUEMaMU U3MEPEHHUN, OOPMIIATh PE3yJIbTaThl B BHJIE TAOJHUI, CXEM,
rpaduKoB;

- BBIpAaOOTKY TpHU pEIICHUH IOCTABJICHHBIX 3aJad MPO(ECCHOHATBHO 3HAYMMBIX KadyecTB,
TaKUX KaK CaMOCTOSTEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKAsl MHUIINATUBA.

[pakTiueckre 3aHsTHA TPOBOJTCS IIOCIE COOTBETCTBYIOLIECH TEMBI, KOTOpas oOecrednBaeT
HAINYME 3HAHWH, HEOOXOIMMBIX TSI €€ BBITTOJIHEHHS.



2 MIEPEYEHD IPAKTUYECKUX 3AHATHUI

Pa3nennl/TeMbl TeMmbl KoanuectB TpebdoBanust
NPaKTHYECKUX/J1a00PaTOPHBIX 4yacoB oIrocC C1io
3aHATHI (ymertn)
Pazgen 1. TeopeTnueckass MexaHuKa 2
Tema 1.3. I1nockas [IpakTuueckue 3ausatus 1 2 V4,31, Y014,
cucremMa Ormpezenenue peakuuii B 2x ¥02.7,¥04.2,
MIPOU3BOJILHO OTIOpHOM OajKe ¥05.3, ¥09.1.,
Ppacoa0KEHHbBIX v10.4
CuII
Paznen 2. ConpoTuBiieHHnE MaTepUaioB 12
Tema 2.2. [IpakTrueckoe 3ansiTue 2 2 V1, V3,31, 33,
Pactsoxenue u Pacuér na npounocts npu V01.1, Y01.11,
cKaTue PACTSDKEHUU U CKATHUH. v02.4,Y04.2,
Pacuér panronaiabHOro ce4eHus ¥09.1, V10.4
Opyca
JlaGopaTtopHas pabora 1 2 V1, V3,31, 33,
HcnpiTanue o0pa3oB MaTepraioB V0I1.1, YO1.11,
Ha pacTsHKEHHUE vV02.4,VY04.2,
¥09.1,¥10.4
JlaboparopHast pabora 2 2 V1, V3,31, 33,
Hcnpitanue 00pa3ioB MaTepuanoB Y01.1, VO1.11,
Ha c)KaTue vV02.4,Y04.2,
¥09.1,¥10.4
Tema 2.4. Kpyuenue | IIpakTuueckoe 3ansitue 3 2 V1, V3,31, 33,
Pacuér Ha mpoyHOCTH NIpU Y01.1, ¥O1.11,
KpyueHuu. PacueT panmonanbHoM ¥02.4,Y04.2,
(dhopmbl Baia ¥09.1,¥10.4
Tema 2.5. U3ru6 [IpakTrueckoe 3ansitue 4 4 V1, V3,31, 33,
OMNIOpsI MONEPEYHBIX CUT U V0I1.1, YO1.11,
HM3ru0aroIuX MOMEHTOB. vV02.4,Y04.2,
[IpakTnueckoe 3ansarue 5 ¥09.1, V10.4
Pacuér Ha mpodHOCTh TpU U3TrUbeE.
Paznen 5 Jletanu mamuH 4
Tema 5.7. O6mue JlaboparopHas pabora 3 2 Y2,V3, V4,31,
CBEJICHHS O CocTaBiieHne KHHEMAaTHYECKUX CXEM 32,34,VY01.4,
peayKTopax. MIPUBOJIOB ¥02.7, ¥03.1,
¥09.1 V10.4
JlaboparopHas pabdora 4 2 V2,V3,V4,31,
N3yueHne KOHCTPYKUUN Pa3IuYHbIX 32,34,VY014,
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TUIIOB PEAYKTOPOB

¥02.7, ¥03.1,
¥09.1, V10.4

UTOIro
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3SMETOANYECKHE YKA3AHUS

Tema 1.3. Ilnockas cucTeMa NPOU3BOJIbHO PACTOJI0KEHHBIX CHJI

IIpakTuyeckoe 3ansaTue Ne 1
Omnpenesienne peaknuii B 2X onopHoi 0aske.

Heab: nMeTh MPENCTaBICHHE O BUAAX ONOP OAJOYHBIX CHCTEM M BO3HHUKAIOIIUX B HUX
peakuusx. 3HaTh GOPMBbI ypaBHEHUN PaBHOBECHUS IJIOCKON CUCTEMBI IPOU3BOJIBHO PACIIOIOKEHHBIX
CHJI M YMETh UX MCIOJIb30BaTh JJIs ONPEIeTCHUs PEeaKiuii i1l OAJIKU C IAPHUPHBIMHU OMTOPAMHU

Beinosinus patdory, Bel Oyaere:

ymemb:

- UATATh KUHEMATUYECKUE CXEMBI.

MarepunanbHoe obecrnieyeHue:

KoHcnekT nekuuii, ”HTEpHET-pECypChl, JINHEHWKA, KapaHAalll, JaCTUK

3aganue:

Onpenenuth BENWYMHBI peaklMil B IIapHUpax JAByX onopHoil Oanku. IlpoBectu mpoBepky
peleHus

Kpartkue TeopeTuyeckue CBeleHHs:

Jano:

e g - F; =25xH
1=z ¢ } N q=2 xH/m
g e m = 100xH M

‘ A a=1m

HaiiTu:

R, 10xH R, Sexl Rax
— |- R

. ay
- Mg
Pemenue:
— u , > 1. BeI4epTUTh 10 BapuaHTy pacyeTHYIo cxeMy. [IpHHSITE Touky A ¢
JIeBa B MOABM)XHOM MIapHHUpPE, TOUKY B ¢ mpaBa B HEMOBIKHOM
mapHupe. YKa3aTh Ha CXeMe HCKOMBIC peakimu cBsi3u R,,, R
punsate ocu X u Y. (puc.a)
2. 3aMeHsIeM paclpeaereHHyI0 Harpy3Ky ( COCpeI0TOUYEeHHOM
cuoii G. (puc.0)

RBX.

ayr [ \Byr

G=g-1=2-6=12xkH

3. CocTaBuM ypaBHEHHSI PaBHOBECHSL.
CyMMa MOMEHTOB OTHOCHTEJIEHO TOUKH A.

EM,=0; 100+ 12-3m— R, - 10m+25-14m- ¢
W3 ypaBHeHHs BHIpa’KaeM HEU3BECTHYIO R,y.

__ 100+12-3m+25-14M-co8 45°

R_.
BY 10

=34,66 xH

Peakuus HanpaBiieHa BEpHO.
CyMMa MOMEHTOB OTHOCHUTENILHO TOUKHU B.

I, =0; 100-12: T+ B, - 10+ 25 Dw-cosdS’ =0

113 ypaBHEHUs BbIpa)kKaeM HEM3BECTHYIO R,,.
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-

-100412-Tu-25-2u-c0s45®
R = =-51xH
10m

3HaK MHHYC TOBOPUT O TOM YTO PEakIMs HaIlpaBlIEHA HEBEPHO.
MeHseMm HanpaBlieHHE peakuu Ha cxeme. (puc. 0)
Cymma Bcex cuil Ha och X

IF,=0; R, + 25-cos45° =0
U3 ypaBHeHHS BbIpakaeM HEU3BECTHYIO Ryy.
R =—25-cos45"=—-17,5kH

3HaK MHHYC TOBOPUT O TOM YTO PEaKIMsl HAIllpaBI€Ha HEBEPHO.
MeHseMm HanpaBlieHHE peakuu Ha cxeme. (puc. 0)

3. IIpoBepKky cCOCTaBUB YpaBHEHHE CYMMBI IPOSKLMH OTHOCUTEIIBHO
ocu Y.

IF,=0; R, —25-cos45" —R_—12=0

=

HpOBepKa conuiach, 3HAYUT pEAKIIUU ONIPEACIIUIIA BEPHO.
Oreer: R, =3466xH, R, = 5,1 kH,R,, = 17,5 kH

IMopsiToK BHINOJTHEHHUS PAOOTHI:

1 Odbopmuts paboTy B TETpab.

2 [To anropuT™My BBHIIIOJTHUTH PEIICHUE.

dopma npeacTaBJieHus pe3yabTarTa:

OdopmiieHHas 3aa4a B TETPAIH UL IPAKTHYECKUX U Ta00paTOPHBIX padoT
Kpurepun oneHku:

Orenka 3 — 1Be peakIiluu pacCuYuTaHbl BEPHO.

Onenka 4 — Bce peakiiny MOCYUTaHbI BEPHO.

Orenka 5 — 3amuTa padoThl (COCTaBUTh YPABHEHHE MOMEHTOB OTHOCHUTENIBHO TOUKH C).
CamocrosiTesibHas padora:

PacueTHo-rpadmyeckas padora.

Omnpenenuts BETUYUHBI peaklUid B MIAPHUPAX JABYX OmopHOii 6anku. [IpoBecTn mpoBepKy

]JCIHGHI/ISI. I[aHHI)IC JJIs1 CBOET'O BapI/IaHTa B34ATH U3 Ta6J'II/IIII)I.
Bapuanr o, M m, kH-m F,, kH F1, kH Cxema
1 0,3 14 5 10 a
2 0,3 13 55 12 0
3 0,4 12 6 14 B
4 0,4 11 6,5 16 r
5 0,2 10 7 18 I
6 0,2 9 7,5 20 e
7 0,5 8 8 22 a
8 0,5 7 8,5 24 0
9 0,1 6 9 26 B
10 0,1 14 9,5 28 r
11 0,3 13 9,5 10 i
12 0,3 12 9 12 e
13 0,4 11 8,5 14 a
14 0,4 10 8 16 0




15 0,2 9 7,5 18 B
16 0,2 8 7 20 r
17 0,5 7 6,5 22 I
18 0,5 6 6 24 e
19 0,1 14 55 26 a
20 0,1 13 5 28 0
21 0,1 14 5 10 B
22 0,1 13 55 12 r
23 0,5 12 6 14 i
24 0,5 11 6,5 16 e
25 0,2 10 7 18 a
26 0,2 9 7,5 20 0
27 0,4 8 8 22 B
28 0,4 7 8,5 24 r
29 0,3 6 9 26 I
30 0,3 14 9,5 28 e
f y ) f ’
] ."; . l 4 .
":—. > g .:—
F F 4 ;
i i i J l |-
¢ '.'.',V f‘.: F /
¥ . el — x " -
i 4 5 W ' A
< — e Ty +: . >
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Tema 2.2. PacTszkeHHE U CKATHE

IIpakTuyeckoe 3ansitue Ne 2
Pac4ér Ha NPOYHOCTH NPHU PACTHAKEHUH U CHKATHH.

Pacuér panuoHabHOro ceueHus opyca.

Ieab: B pe3yinbTaTe BBIIOJIHEHUS PAOOTHl CTYIEHT AODKEH YMETh C IIOMOIIBIO METOAA
CEUCHHMI MPOBOIUTH KOHCTPYMPOBAaHHE Opyca C YYETOM IIOJYyYCHHBIX 3HAYEHUH M3 YCIOBHSA
IIPOYHOCTH.

Boinosinus pa6ory, Bel Oynere:

ymembp:

- IPOU3BOIUTH PACUEThl MEXaHHMUECKUX Mepeaay U MPOCTEHITNX COOPOUHBIX €MHHII;

- ONpEAEIATh HAIPSXKEHHUS B KOHCTPYKLIMOHHBIX 3JIEMEHTaX.

MarepunanbHoe obecrnieyeHue:

KoHcnekr nekuuii, ”HTepHEeT-pecypehl, JIMHEHKa, KapaHalll, JaCTHK

3aganue:

I'py3 3akpemiieH Ha CTEpXKHsIX, MaTepuall CTEP)KHEH CTajb, JOIMYCKaeMOe HAIpsDKEHUE Mpu
pactspkeHuun — cxatuu [6] = 160 MIla, Bec rpy3a 100 kH. [inna nepBoro crepxHs — 2 M, AJIUHHA
BTOPOTO CTEPKHA — 1 M.

Kparkue Teopernyeckue cBeieHUS:

100
o1

{

Pemenne:

1. 3o0pakaeM Ha cXxeMe peakiuu CBs3ei
cTepxkHei. (puc. a)

2. IlpuBouM BekTOpa K Touke B, 1
npuHIMaeM ocu X 1 Y. (puc. 0)

3. CocraBisieM ypaBHEHHE PaBHOBECHS
OTHOCUTEJBHO OCH X.

¥F,=0; R, — R, -cos60® =0

4. CocraBisieM ypaBHEHHE PaBHOBECHS
f OTHOCHUTEIBHO OcH Y.

IF,=0; —F, + R, -cos30° =0
5. Bpra)KaeM HEU3BECTHLIC PCAKIINH.

F, 100
R, = = =115.5kH
“ cos30° 0.866

HampaBnenne peaknny BEIOPaHO BEPHO.

R, = R,-cos60" = 1155-0,5 = 57,4
Ku

HampasneHue peakiiuy BbIOpaHO BEPHO.
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6. Ompeznensem TpeOyemyro IUIOMAAb IS
HEPBOrO CTEPXKHS U3 YCIOBUS HIPOUHOCTH.

N, 574-10°

Az ol 10 358.75 mm?
a

Torma Juisi KpPYrJIOro CEYECHUsl Pajuyc
ompenensieM 1o Gopmyrie.

||A_1 358.75
\ T \ .

7. OmpeznensieM TpeOyeMmyro IUIOUIAb IS
BTOPOTO CTEPIKHS U3 YCIOBHS IPOYHOCTH.

N, 1155-10°
.Aﬂ = - =

= =772 mMM°
* 7 o] 160

Torma Ui KpyIJIOro CEYEHHs pajuyc
ompenenseM no GpopmyIe.

||; 772
— = |—— =152 MmM

R = 17 = 1314
\ \

8. Onpenensem yanuHeHue crepxkueil. [Ipn
9TOM 3HAYCHUE JUIMHBI CTEPKHs NEPEBOIUM
B METpHI, 102, [lonepeunyro  cuiy
nepeBouM B H, n30aBisisick OT HMpHCTaBKU
ko 10°. Moayis ynpyrocTs st crami E =
2-10° MIa.

Nyl 574-10%-2-10°
Al = = -~ =12mm
A E 35875-2-10

X Nyl 1155-10%-1-10°
Y AE T72-2-10°

=08 um

OtBer: A; = 358,75 Mm%, A, = 115,5 M2,
Al =12 MM, Al,=0,8 Mmm.

IMopsiiok BbINOJIHEHHUS PA0OTHI:
1 OdopmuTts paboTy B TETpab.

2 1o anropuT™My BBITIOJHHUTH PEIICHHUE.
dopma npeacraBjIeHus pe3yabTara:

OdopmienHas 3a1a4a B TETpaau Ui MIPAKTUUYECKUX U JIaOOPaTOPHBIX paboT

Kpurtepun onenkmn:

Ouenka 3 — BepHO MOCYUTAHBI TJIOIIA/IH.

Onenka 4 — BEpHO MOCYUTAHBI YIJINHEHUS CTEPHKHS.
Onenka 5 — ycTHas 3amuTa paboThl IO KOHCIEKTY.

CamocrosiTesibHas padora:
PacuerHo-rpaduueckas padora.
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I'py3 3akpemiieH Ha CTEP>KHAX, MaTepuall CTEP)KHEW CTallb, JOIMYCKAEMOE HaIpsHKEHUE MpU
pactsbkeHun — cxatuu [o] = 160 Mlla, Bec rpy3a 100 kH. /InuHa nepBoro crepxHs — 2 M, JJIMHHA
BTOpOTO CTepkHs — | M. JlaHHBIE JUIsI CBOETO BapHAaHTa B3SATh U3 TaOJIUIIBL.

Bapuanr g, rpaj B, rpan F, kH
1 30 60 100
2 15 60 110
3 45 60 120
4 30 45 130
5 15 45 140
6 60 45 150
7 30 60 160
8 45 60 170
9 15 45 180
10 45 30 190
11 60 30 100
12 60 15 110
13 60 45 120
14 45 30 130
15 45 15 140
16 45 60 150
17 60 30 160
18 60 45 170
19 45 15 180
20 30 45 190
21 30 60 190
22 15 60 180
23 45 60 170
24 30 45 160
25 15 45 150
26 60 45 140
27 30 60 130
28 45 60 120
29 15 45 110
30 45 30 100

HermonBnaMLIH

(_: IOK
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He.]'lb: B PC3YyJIbTATC BBIIIOJIHCHHUA pa6OTBI CTYACHT HOJI’KCH 3HATh IIPpaBUJia ITIOCTPOCHUS S0P
KpYTAIIUX MOMEHTOB M KacaTeNbHBIX HaIPsSHKEHUH B IONEPEYHOM ceueHuu Opyca, yMeTb C
IIOMOIIBO METOJa ceueHMH CTPOUTH IMIOPBI KPYTAIIUX MOMCHTOB U KaCaTCJIbHBIX HaHpH)KeHHfI.
[IpoBoaNTH KOHCTPYUpPOBaHKE Opyca ¢ yU4ETOM IMOJIYYEHHBIX 3HAYCHHUM U3 YCIOBUS TPOYHOCTH.

Boinosinus padorty, Bel Oynere:

ymemup:
- IPOU3BOJIUTH PACUETHI MEXAHUYECKUX NEPENAY U MPOCTEUIINX COOPOUYHBIX €IUHUL;
- OIIPEACIIATh HANPSIKEHNS B KOHCTPYKIIMOHHBIX 3JIEMEHTAX.

MarepunanbHoe obecrnieyeHue:

Tema 2.4. Kpyuenue

IpakTuyeckoe 3ansitue Ne 3

PacuéT Ha NPOYHOCTH NPU KPYYEHHH.

Pacyer panuoHaabHO# (popmbl Basa.

KoHcrekT nekuuii, HHTEpHET-PECYpPChI, JIMHEHKA, KapaHalll, JJACTHK
3ananmue:

OnpesenuTs U3 yCIOBUsS MPOYHOCTH JUAMETPHI Bajla MO CEYEHUSIM M CIIPOEKTHPOBATH Ball
Jlonyckaemoe HampsbkeHHe Kpydenus [t] = 30 MIla. IlpoBecTw mIpoOBEpPKY IO YCIOBHIO
’KECTKOCTH, €CIIA MOAYJIb yrpyrocty 8 - 10% MIla, nomycKaeMslii yron 3akpyuuBanus [¢q] = 0,02

pamg/m.

Kparkue TeopeTnueckue CBeJleHHA:

Jano:

M1 =200 H-m
M2 =400 H'-m
M3 =400 Hm
MO = 1000 H-m
a=b=c=1wm
HaiiTu:

f?{:Ii'll"l o

Pemenne:

1. ITo MeToxy ceueHnii pazpe3aeM Opyc Ha y4aCcTKH.
2. PaccmarpuBaeM NepBblii y4acTOK OTAEIBEHO

M,y = My = 400 H-n
3. PaccMoTpuMm ydacTok BTOpoi

4. PaccMOTpUM y4acTOK TpeTHit

5. CtpouM 3110py KpyTSIUX MOMEHTOB

6. Onpeﬂenﬂem MOMEHTBI COIIPOTUBJICHUS BaJla JIs1 KPYTJIOrO CEYCHUA

M., 400-10°
w,, = Epl _

P [{] 35

=114 - 10% mm®
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4001w "= 400H M,,> 800-10°

= W, = —b = =225 -10% mm®
v v I 2 ¥ I , pe [1] 35
|
I M 1000 - 10°
: - =_*8 _ =286 - 10°% M3
) [7] 35

Sanind

7. Onpez[en;[eM JAUAaMETPLI Bajla KPYTJIOro CEUCHUs

:[16- W,
dy= |——Z*= 387 mu
\ T
s | 16 - qu
d, = |—' = 243 MM
\ T
£ (16 W,
dy = —2 = 526mMm
Nl T
8. OmpenernsieM AOMyCKaeMblii  yroj 3aKpy4dMBAaHUS [0 YCIOBHIO
MIPOYHOCTH

My maxe _ 1000-10°%
Pomax — - -

G-J,  8-10%

e [ =
9. BriuepunBaeM Gpyc 1o pazMepaM.

Oteer: d;= 38,7 mv, d,= 24,3y, d;= 52,6 My, Prnazx =

Ilopsinok BbINOJIHEHHs PadOTHI:

1 Odopmuts paboTy B TETpab.

2 1o anropuT™My BBITIOJHHUTH PEIICHHUE.

®opma npeacTaBiaeHus pe3yJabTara:

OdopmnenHas 3a1a4a B TETpaau Ui IPAKTUUYECKUX U JIaDOPaTOPHBIX paboT

Kputepun onenkn:

OreHka 3 — BEpHO omnpeiesieHbl MOMEHTBI COTIPOTUBIICHUS.

Onenka 4 — BEpHO OIIpeieIeHbl AMAMETPBI U YIOJl 3aKpyYHBaHUS.

OreHka 5 — ycTHas 3ammuTa padoThl IO KOHCTIEKTY.

CamocrosiTesibHas padora:

PacuyerHo-rpadguyeckas padora.

Onpenenutb U3 ycIOBHS MPOYHOCTH JUAMETPHI Bajla 1O CEYEHUSIM M CIPOEKTUPOBATh Bajl
JlomyckaeMoe HanpsbkeHne Kpydenuss [T] = 30 MIla. IlpoBecTd IIPOBEPKY II0 YCIIOBHIO
YKECTKOCTH, €CITU MOJYJIb YIIPYTrocTH & - 10* MIla, nonyckaemsblil yroJl 3aKpy4rBaHHUs [@,] = 0,02
pan/m. [laHHble U1 CBOETO BapUaHTa B3SITh U3 TaOJIMIIbI.

Bapuaut | My, H'm | My, H'm M; My a=b=c, | Cxema
H-m H-Mm M
1 210 260 310 1000 1,1 a
2 220 270 320 2000 1,2 0
3 230 280 330 3000 1,3 B
4 240 290 340 4000 14 r
5 250 300 350 5000 15 I
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6 260 310 360 6000 1,6 e
7 270 320 370 7000 1,7 a
8 280 330 380 8000 1,8 )
9 310 340 290 9000 1,9 B
10 320 350 300 10000 2 r
11 330 210 1000 260 1,1 i
12 340 220 2000 270 1,2 e
13 350 230 3000 280 1.3 a
14 360 240 4000 290 1,4 0
15 370 250 5000 300 1,5 B
16 380 260 6000 310 1,6 r
17 390 270 7000 320 1,7 i
18 400 280 8000 330 1,8 e
19 310 290 9000 340 1,9 a
20 320 300 10000 350 2 0
21 260 1000 210 310 1,1 B
22 270 2000 220 320 1,2 r
23 280 3000 230 330 1,3 i
24 290 4000 240 340 1,4 e
25 300 5000 250 350 1,5 a
26 310 6000 260 360 1,6 0
27 320 7000 270 370 1,7 B
28 330 8000 280 380 1,8 r
29 340 9000 290 390 1,9 i
30 350 10000 300 400 2 e
o oo o A /'7' A
S—26¢—2>€ S . SP . S—
A A A
\ M, KM KN KM KM \/
¥ & i & ¥ & i
S S o S—, S— e € NC—)C——>
/_’ rf'ﬂ &) ¢ 7, wﬁ /1 K\
. ST A s A2
R . S o S o, S PO S . S . S
% i, W X s Mokyy, ¥y

16




Tema 2.5. U3ruo6

IIpakTuyeckoe 3ansaTue Ne 4,5
ON0psI NONEPEeYHbIX CHJI M U3rHOAIINX MOMEHTOB.
Pacuér Ha npoyHoCTh IPU M3rude.

Leab: uMeTh mpeACTaBlIeHNEe O BUAAX M3rnda M BHYTPEHHUX CHUJIOBBIX (DaKTOpax B CCUCHUU
npu u3ruOe. 3HAaTh METOJbI OMpENEiICHHUs] BHYTPEHHHMX CHJIOBBIX (DAaKTOPOB U YMETh HMHU
MOJIb30BAaThCsA. 3HATH OCHOBHBIC MMPAaBWJIA W TIOPSAOK IMOCTPOCHHS SIIOP TOMEPEUHBIX CHII U
M3ruOaroUX MOMEHTOB. ¥YMETh CTPOUTH SIMIOPHI MONEPEYHBIX CHIT M U3THOAIOIINX MOMEHTOB.

Boinoinus padorty, Bl Oynere:

ymembs:

- MPOU3BOJIUTH PACUETHI MEXAHUUYECKUX MEpPeIad U MPOCTCUIITUX COOPOYHBIX €IUHUIL;

- OIPENENSATh HAMPSHKEHUS B KOHCTPYKLIIMOHHBIX 3JIEMEHTaX.

MarepunanbHoe obecrnieyeHue:

KoHcnekT nexmuii, ”HTepHET-pecypchl, TUHEHKa, KapaHalll, TaCTUK

3aganue:

[To Meromy ceyeHWil MOCTPOUTH SMIOPHI M3THOAIONUX MOMEHTOB U IONEPEYHOU CHIIBL.
Onpenenutb ONacHOE CEUEHUeE.

KpaTkue TeopeTnyeckue cBeIeHHUS:

Jano:
F1=30xH
l‘ SBUEH " w a v M =55 xH*m
l [ » Nl | & HaiiTu:
r - + d
ity : T [ dn T Peuenue:
» i 1. OmpenensieM peakIuy OMOP, COCTABISAS yPaBHEHHS PABHOBECHSL.
s
R—— UL s DM, =0; -F, 6+ M~ R, 10+F,-12=0
11T l.....l.......J‘ b _‘pl, LMLE-12
T | Ry = ——————=T1xH
| ’ ‘ ‘ AT 10
U >
\L\‘-J. How M0 Peakius HanpaBieHa BEPHO
" H
s | DMy=0;R, 10+ M-F-24F-4=0
M4, 2-F, 4 ‘
R,=————=-31H
’ 10

3HaK MHHYC TOBOPHT O TOM YTO PEaKIys HallpaBJIeHa HEBEPHO. MeHseM
HAaIpaBJICHHE PEaKIINU Ha CXEMe.

IF,=0; -R,+F, +R3—F, =0

ITpoBepka conmack, 3HATUT PEAKIMHU OTIPEAEIIIIH BEPHO.

2. Jlis ympoIeHust pacdeTa MOXKHO HCIONIB30BaTh pacdeT BHYTPEHHUX
(haKTOPOB 1O XapaKTEePHBIM TOUKaM.

B Touke A npuiiojkeHa peakiys HalpaBieHHas BHU3.

0, =R, =-36xH
M,=0
B Touke C MPUIIOKEHA BHCIIHASA CUJIa HAIlpaBJICHHAs BBEPX — CKAYOK

BBepx Ha BenmuuuHy 35 kH. C gpyroit crtoponsl mMomeHT 80 kH-M,
CJIe/I0BaTENNbHO MOSABIAETCS CKAUOK MOMEHTA.

ME’“H - R:z 6=-36-6=—-216kH'm
MErrpasa - ME.rtesa +M=-216+80=-136kH'M
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0.=-R,+F =-36+35=—1xH

B Touke B cieBa n CIipaBa MOMCHT UMEET OAMHAKOBBLIC 3HAYCHU.

Touxa JI npunoxxeHa cuia.

Q. =F =70xH
M =0

3. Ctpoum smropel Q 1 M,
4. TlombupaeM pa3Mepbl OalKH B OMACHOM CEYCHHH IO YCIIOBHIO
MIPOYHOCTH.

M, 216-10°

0 160

= 1350-10° my®

W, =

Bribupaem aBytaBp Ne50.
OtBet: Bribupaem nBytasp Ne50.

IMopsiTok BHINOJTHEHHUS PAOOTHI:

1 Obopmuts paboTy B TETpab.

2 [To anropuTMy BBHIIIOJTHUTH PEIICHUE.

dopma npeacTaBJieHus pe3yabTaTa:

OdopmiieHHas 3aa4a B TETPAIH UL IPAKTHYECKUX U TJa00paTOPHBIX padoT

Kpurepun oneHku:

Orenka 3 — BEpHO Ompe/iesieHbI OMEPEYHBIE CUITBI YYaCTKOB.

Onenka 4 — BEpHO ompe/ieIeHbl MOMEHTHI U3THOOB.

OreHka 5 — ycTHas 3ammTa padoThl IO KOHCTIEKTY.

CamocrosiTesibHas padora:

PacuerHo-rpadmyeckas padora.

[To Meromy ceueHWil MOCTPOHUTH SMIOPHI M3THOAIONIUX MOMEHTOB U TONEPEYHOW CHIIBL.
Omnpenenuthb omacHoe ceueHne. JJaHHbIE IUTsl CBOETO BapHAHTA B3STh M3 TAOJIUIIHI.

Bapuantr | My, Hwm | F; kH | F, kH a,M Cxema
1 3 10 4,4 0,2 a
2 4 11 48 0,2 §
3 5 12 7,8 0,3 B
4 6 13 8,4 0,3 r
5 7 14 12 0,4 I
6 7 15 12,8 0,4 e
7 6 16 17 0,5 a
8 5 17 18 0,5 S
9 4 18 22,8 0,6 B

10 3 19 24 0,6 r
11 4.4 3 10 0,2 i
12 4,8 4 11 0,2 e
13 7,8 5 12 0,3 a
14 8,4 6 13 0,3 0
15 12 7 14 0,4 B
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16 12,8 7 15 0,4 r
17 17 6 16 0,5 A
18 18 5 17 | 05 ;
19 22,8 4 18 0,6 a
271 10 4.4 3 0,2 B
29 11 4,8 4 0,2 r
23 12 78 5 0,3 A
24 13 8,4 6 0,3 €
25 14 12 l 04 2
26 15 12,8 7 04 0
27 16 17 6 0,5 B
29 18 22,8 4 0,6 i
i 1 FRF ppE.
’ =g | e
_ @ !
it F A F "t
Ky _ge % & — e o ‘j( @ o l
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Tema 2.2. PacTszkeHHE U CKATHE

JlabopaTopHoe 3ansitue Ne 1,2
HcnbiTanue 00pa3oB MATEPHAJIOB HA PACTAXKEHUE U C:KaTHe.

Henab: monydeHue AuarpaMMbl pacTSHKEHHS CTajJbHOrO o00pasla Uis BBIYUCIICHHS
MEXaHWYECKUX XapaKTepUCTUK wmaTepuana. [lomydeHue pauarpamMMbl CXKaTus JJIs  pa3HBIX
MaTepUasIoB JIsl BBIYMCICHUS MEXaHUUECKUX XapaKTePUCTUK MaTEPUaJIOB.

Beinosinus patdory, Bel Oyaere:

ymems:

- POU3BOJIUTH PACUYEThl MEXaHUYECKUX TEepe/iad U MPOCTEUIINX COOPOYHBIX €UHUIL;

- OIPENENSATh HAMPSHKEHUS B KOHCTPYKLIIMOHHBIX 3JIEMEHTaX.

MarepunanbHoe obecrnieyeHue:

HcnpiTaTenpbHBIA CTEHA BUPTYaJbHOW J1TA0OpATOPHOW pabOThl MPUOIMKEHHBIM K peaabHON
ycraHoBke «PaspeiBHas mamuna ['CM-50», WcnbiTaTenbHbld CTEH A BUPTYaJIbHOU J1a0OpaTOpHOM
paboThl mpuOIMKEHHBIH K peanbHOU yctaHoBke «lIpecc ruapaBmmueckuii I11'-100», xoHcmekT
JIEKU W, TMHEWKA, KapaHaalll, JJACTUK

3ananue:

1 nmocTpouTh qUarpaMMmy pacTsDKEHHS MaTepHalia

2 IOCTPOUTDH JUATPAMMY CXKATHSI CTAJIH U IPEBECUHbI

Kpartkne TeopeTrudeckne cBeieHUs:

Pacrsixkenue

1.ITpoBoas SKCIIEpUMEHT CHUMATh 3HaueHus ycwusi P kH u abcomtorHoro yamuaenus Al mis
12 xapakTepHbIX TOYEK.

2.IlepeBectu ycunue P u3 kH B H (kuno 103).(CM. cTonouk 4)
3.ITocunrtats oTHOCUTENBHYIO Aedopmartuio € = Al/ly (cm. cTonbuk 5)

4 Ilocuutats HampsikeHue c(Mlla) = P(H)/A(MMZ), rae A — Tiomaae cedeHus obpasia,
HaxoxuM 110 popmyite A = ndo’/4. (cM. cronbuk 6)

5.HaueptuTh auarpammy pacTsKeHMs MO pe3yibTaTaM BBIYHCIEHHH B KOOPAMHATHBIX OCSIX
HaIpspKEHUE - OTHOCUTENbHAs 1eopMarius.

6.0npeaenuTs Moayb yrpyroctu marepuaia E(MIIa) = o/e.(cMm. cronbuk 7)

1 2 3 4 5 6 7

Nol P, kH Al m P,H e o, MIla E, MIla

2

457*10°(mm) | 19966,7(H) | 19966,7(H)
20(mm) 314(mm?) 0,00022

1 19,9667 4,157e-006 | 19966,7

7. YepTuM quarpaMmy.

C:xxartue
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1.ITpoBoist SKCIIEPUMEHT CHUMATh 3HaueHus ycwns P kH u abcomotHoro yammuenust Al mist

12 XxapaKkTepHBIX TOYEK.

2.IlepeBectu ycunue P u3 kH B H (ko 103).(CM. CTOJIOUK 4)

3.ITocunrats oTHOCUTENBHYIO Aedopmaruio € = Al/ly (cm. cTonbuxk 5)

4 Ilocuutate Hampsbkenue o(Mlla) = P(H)/A(MM?), THe A — IUIOI[A[b CEUCHHS oOpasiia,
HaxoxuM 110 popmyie A = ndo’/4. (cM. cronbuk 6)

5.Ha‘-1€pTI/ITB JquarpaMmy CxXaTugd 10 Ppe3yJibTaTaM BBIYMCIICHUI B KOOpAWMHATHBIX OCAX
HAIpsA>XKCHUEC - OTHOCUTEIIbHAA I[e(l)OpMaI_II/IH.

6.0npeaenuts MOayIb yrpyroctu marepuaia E(MIIa) = o/e.(cMm. cronbuk 7)

1 2 3 4 6 7
Nel P, xH Al P.H 6 5. MIla E, Mila
457*107°(mm) | 19966,7(H) | 19966,7(H)
1 19,9667 | 4,157¢-006 | 19966,7
© 20(mm) 314(mm?) | 000022

7. YepTuM JuarpaMmsl JUIsl IBYX KCIIEPUMEHTOB.

HOpﬂIlOK BbIITOJTHCHU A paﬁoTbI:

1 OdopmuTts paboTy B TETpaab.

2 1o anropuT™My BBITIOJHHUTH PEIICHUE.

®opma npeacraBiaeHus pe3yJabTara:
OdopmneHHas 3agada B TETpaay JUIsl IPAKTUYECKUX M Ja0OpaTOPHBIX paboT

Kputepun onenkmn:
Ouenka 3 — BEpHO NMOCTPOCHA TUarpaMma pacTsKEHHUS.

OHGHKa 4 — BCPHO IMOCTPOCHA AUArpaMMa CxKATUA U PACTAKCHUA.

OnenHka 5 — ycTHas 3amuTa paboThl IO KOHCIEKTY.
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Tema 5.7. O01mue cBeieHUs1 0 peIyKTOpax

JlabopaTopnasi paGora Ne 3
CocraBiieHHe KHHEMAaTHYeCKHX CXeM IPHBO/IOB.

He.ﬂb: HUMETh IIPCACTABJICHUEC O PpPaCIIOJIOKCHHUM II€pe€aad B IPUBOAC U YMCTb YMTATh
KHHEMAaTHYCCKHUEC CXCMBI.

Beinosinus patdory, Bel Oyaere:

ymemb:

- IPOU3BOJIUTH PACUETHI MEXAHUYECKUX NE€PENAY U MPOCTEUIINX COOPOUYHBIX €INHUL;
- YUTaThb KHHEMATHYECKUE CXEMBI;

- ONpCACIIATh HAIIPSPKCHUA B KOHCTPYKIIMOHHBIX 3JICMCHTAX.

MarepunanbHoe obecrnieyeHue:
KoHcnekT nekuuii, ”HTepHEeT-pecypehl, JIMHEWKa, IUPKYIIb, KapaHJalll, JTaCTHK

3aganue:
W3yunTh mocnenoBaTeIbHOCTh PadOTHI MPUBOJA U BBIYEPTHTH CXEMY COTJIIACHO 33JaHHIO,

YKa3aThb INO3ULIMH Ha CXEMCE.

Kparkue TeopeTnueckue cBeJleHHA:

Jano:
Onwucanue nIpuBoJa
HaiiTu:

~i e = - CocTaBUTh KHHEMAaTHIECKYIO CXEMY

\ ﬁ’«—l—]] Pemenne:
[:H st m— o 1.Mcxons w3 ommcaHMsl IPHBOJA H300pasHTh
. > MOCJIEIOBATENILHO MEepeIadH.
5 (O DnexTpoaBuratens, Mypra, UIMHIPUYECKUI
; LIEBPOHHBIH PEAYKTOp, LemHas Iepenaya,
JIEHTOYHBIN KOHBeHeEp.
2. VYka3arh TO3UMOMM Ha  cxeme  1-
JNIEKTpONBUTATENb, 2-MydTa, 3-pemykrop, 4-
LIeNHas repeayda, S-KoHBeep.
OTtBeT: rpaduueckoe H300paxkeHne MPUBOaa

Ilopsinok BbINOJIHEHHS PadOTHI:
1 Odopmuts paboTy B TETpab.

2 1o anropuT™My BBITIOJHHUTH PEIICHHUE.

dopma npeacTaBiaeHus pe3yJabrara:

OdopmnenHas 3a1a4a B TETpaau JUIsl IPAKTUUECKUX U JIaOOpaTOPHBIX padboT
Kpurtepun onenkmn:

Orenka 3 — BepHO M300pakeHbI KHHEMATHIECKUE CXEMBI Tepe/iad.

Oruenka 4 — nocnegoBaTeIbHOCTh COEAMHEHUS BBITIOJIHEHA BEPHO.

OreHka 5 — ycTHas 3ammTa padoThl IO KOHCTIEKTY.

CamocrosiTesqibHasi padora:

PacuyerHo-rpadguyeckas padora

W3yunth mocneaoBaTenbHOCTh padOThl MPHUBOJA M BBIUEPTUTH CXEMY COIJIACHO 3aJaHMUIo,
yKa3aTh MO3UIUHU HA CXEME.
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Tema 5.7. O01mue cBeieHUs1 0 peIyKTOpax

JlaGopaTopHoe 3ansitue Ne 4
HN3ydyeHne KOHCTPYKIHUI Pa3JIMYHbIX TUIIOB PEIYKTOPOB

He.]]b: HMETH MPEACTABICHUEC O THIIOPA3sMEpax, UCIOJHCHHHU W KOMIIOHOBKaxX PCAYKTOPOB.
3HaTh Ha3HA4YCHUC, OCHOBHBLIC MapaMCTpPbl, JOCTOMHCTBA M HCAOCTATKU PCAYKTOPOB OCHOBHBIX
THUIIOB

Bbinosinus padory, Bel Oyaere:

ymembs:

- IPOU3BOJIUTH PACUETHI MEXAHUYECKUX MEepPeIay U MPOCTEUITNX COOPOYHBIX €IUHUL;
- YUTaThb KMHCMAaTUYCCKUC CXEMBI,

- OIPENENSATh HAMPSHKEHUS B KOHCTPYKLIIMOHHBIX 3JIEMEHTAX.

MarepuanbHoe o0ecriedeHne:
KoncnekT nexunii, ”HTEpHET-PECYPCHI, TUHEWKA, KapaHAalll, IUPKYJIb, JACTUK

3ananue:
PaccMoTpeTh KOHCTPYKIHIO penykTopa. M300pa3uTh KMHEMATHUECKYH) CXEMY pEeayKTopa.
[Tosichuth paboty penykropa

Kpartkue TeopeTudeckne cBeieHUs:
1. IlpoBecTn aHanu3 peayKTopa N300paKEHHOTO Ha YEpTEKeE.

2. IToCcTpOUTh KHHEMATHYECKYIO CXEMY:
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3. OnpenenuTh CKOPOCTh M BPAIAIOIINIA MOMEHT TUXOXO/IHOTO Baja PeyKTopa:
Omnpenensiem KIIJI nepenaun. Kosdouiuentsl mone3Horo AeWcTBUS mNepenad IMOJyYeHbI
AKCIIEPUMEHTAJILHO U BbIOMparoTcs no cupaBoyHuky 0,7+0,75.

Momusocts P2 = Pl*T];
Bpamaromuii MOMEHT T2 = P2/w2

Iopsaaok BbINOTHEHUS PAGOTHI:
1 OdopmuTts paboty B TETpaab.

2 1o anropuT™My BBITIOJIHHUTH PEIICHHUE.

®opma npeacraBiaeHus pe3yJabTara:
OdopmienHas 3agada B TETPaau Ul IPAKTUYECKUX M Ta0OpaTOPHBIX paboT

Kputepun onenkmn:

Ouenka 3 — BEpHO MOCTPOCHA KHHEMATHYECKasl CXeMa.

OneHka 4 — BepHO paccUUTaHbl KHHEMATUYECKHUE XapaKTEPUCTUKH.
Onenka 5 — ycTHas 3amuTa paboThl IO KOHCIEKTY.
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