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Mertoanyeckie yKka3aHusi MpeaHa3HaueHbl U CTYIEHTOB, OOYYaroIIUXCS IO CHEIHaTbHOCTH
CpeaHero NpogecCHOHAIBLHOTO 00pa30BaHHS

08.02.13 MoHTax 1 3KCIuTyaTramnus BHyTPEHHUX CAaHTEXHUUYECKUX YCTPONUCTB, KOHIUIIMOHUPOBAHUS
BO3JlyXa M BEHTHJISAIIH.

Metoanyeckre yka3aHus BKIIOUYAIOT B c€0s1 KOMIUIEKT METOJJMUECKUX MAaTEPUAIOB, HEOOXOMMBIX
JUI YCTCITHOW IOJATOTOBKM M Y4YacTHs B TIPOBEICHUHM NPAKTUYCCKUX 3aHATHH IO JUCIUIUIMHE

Texuuueckas mexanuka cryaentam CIIO.
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Beenenne

Meronuueckne yka3anus pa3paboTaHbl HA OCHOBE IPUMEPHOI 00pa30BaTeIbHON IPOrPaMMBbI B
COOTBETCTBHH C paboueit mporpammoii no cneranibHocT 08.02.13  MoHTaxk M 3KCIUTyaTaius
BHYTPCHHUX CAHTEXHHUYECKUX YCTPOUCTB, KOHIUIIHOHUPOBAHHUS BO3/IyXa BEHTUIISALINY.

Hacrosiue meroquueckue yka3zaHusi peIHa3HaYeHbl JIJ1s1 CTY/IEHTOB OYHOM
(dbopmbl 00y4eHUs JAaHHOM CHEIUaTbHOCTH.

HI/ICHI/IHHI/IHa «TexHHUeckass MEXaHUKaY SIBIISICTCS O6HIerO(1)eCCI/IOHaJII)HOI71 ,Z[HCI.[HHJ'IPIHOﬁ U IIpHU €€

W3YYCHUH OTBOIHTCS 3HAYUTEIILHOE MECTO BBIIOJHEHHUIO MpaKTH4ecKux padotr. M3 86 uacos, kotopbie
COCTaBIISIIOT KypC, Ha TPAKTHUYECKUE PadoThl oTBoAMTCS 36 yacoB. CTYIEHTHI, BBIOIHSS JaHHBIE PAOOTHI,
PEAHM3YIOT CIICAYFOIIHE IICITH:

1. O606H_II/ITB, CUCTCMATU3UPOBATD, 3aKPCIIUTDh IOYUCHHBIC TCOPECTHUUCCKUC 3HAHUS 11O KOHKPETHBIM

TeEMaM JUCHHUITIINHBI;

2. dopMHpOBaTh YMEHHs IPUMEHATh IOJY4YEHHbIC 3HAHMS HA IPAKTHKE, peaau3ys eIUHCTBO
MHTEJUIEKTYaIbHON U IIPAKTHYECKOM IEATENBHOCTH;

3. Pa3BUBATb AHAJIMTUYCCKUC, IOTHICCKHUEC HABbIKU U YMCHUA Y 6y1IyHII/IX CIICIHUAJIMCTOB,

4. BBIPAa0ATHIBATh MPH PELICHUH MOCTABJICHHBIX 33/1a4 TAKHX MPOPECCHOHAIBPHO 3HAUYMMBIX KayeCTB,
KaK CaMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTD, TOYHOCTh, TBOPYECKAs MHUIIUATUBA.

B coorBercTBUM € IUAAKTUYECKOM ILENIBIO CONEPKAHUEM IIPAKTUYECKUX 3aHATHM II0 JaHHOU
JUCLMIUIMHE SBJISIETCS PEIICHUE Pa3IMYHBIX 33]ad, HAIPABICHHBIX HA 3aKpPEIUICHWE W IIOHMMaHUE
npodeccHOHaNbHBIX ~ KOMOETeHUWH. [l mpoBeneHHs MPaKTHYECKUX — 3aHATUM MO0  JTUCLUIUIMHE
«TexHnyeckass MEXaHUKa» CHENUAIBLHOIO 00OpPYIOBaHUS HE TpeOyeTcs, HOATOMY MECTOM IIPOBEIECHUS MO-
KET SBJIATHCS CTaHJapTHAs ayAUTOpUs Kojute/ka. [IponomkuTebHOCTh pacueTHO-Tpaguyeckoii paboThI - 2
akaziemMuueckux yaca. [IpemioxkeHHble 3a1aHUs] TPAKTUYECKUX pabOT MHOroBapuaHTHBL. Kakaplil cTyIeHT
MMEET CBOM BAPUAHT, COOTBETCTBYIOLIUI HOMEPY I10 CIIHCKY. IIpenonasarens BIIPaBe BapbUPOBATh
MIPaKTUYECKUMU pabOTaMu U3 TPEUIOKEHHOIO CIIHCKA.



IIpakTnyeckoe 3ansitue Ne 1

OnpenesieHne paBHOAEHCTBYIOILEH MJIOCKOH CHCTEMbI CXOASIIIMXCH CHJT

Tema: Cratuka. Ilmockast cuctemMa CXOISIIXCS CHIIL.

Lenp paboter: [TomyduTh MpakTHYECKUE HABBIKK OIPEICICHUS PABHONCHCTBYIOMICH ITJIOCKOW CHCTEMBI

CXOOAIIHNXCA CUJI aHAJIMTUYCCKUM U T€COMETPUICCKUM criocodamu.

N~ ®N

HOpﬂ[[OK BBINOJTHCHUSA

BriOpars 3a1anue coracHo cBoemy BapuanTy (TaOmuma 1).

[TapameTpsl CHJI 1 YIJIOB 3aHECTH B CO3AHHYIO TaOJIMILY WIIH 3allicaTh B CBOOOIHOU (opMe.
BriOpars MacmTad uist IOCTpOCHHUSL.

BBIMoIHUTE B MacITabe 3CKU3 CUCTEMBbI CXOMISIIUXCS CHIL

Onpenenuts B KH paBHOIEHCTBYIOTYIO CHCTEMBI CHII TEOMETPHUYECKHM CIIOCOOOM.

Onpenenuth B KH paBHONECHCTBYIOIIYIO CUCTEMbI CHJI QHAJTUTHUECKHM CIIOCOOOM.

CpaBHUTH MOTyYEHHBIE PE3YIIBTATHI U CAETAaTh BBIBOI O METO/IAX ONPEICTICHHUS PAaBHOICHCTBYIOIICH.
BBbIUMCINTE TOTPEIIHOCTE U3MEPEHUH Ui KKIOTO YCHIMs cTepkHs. [l 3Toro HeoOXommmo
CPaBHHUThH 3HAUCHHUS OIHOTO YCWIJIMSI TIONYYEHHbIC AaHAJMTHYECKHUM U TpaduiyeckuMm crocodamm.
3arem (0e3 ydera 3HaKa, T.€. [0 MOJYIII0) OT OOJIBIIETO 3HAYCHUSI OTHUMAEM MEHbIIIEEe, TIOYYCHHYO
pasHOCTh AenuM Ha Oosnblree 3HaueHne u ymHoxkaeMm Ha 100. [TomyueHHOE 3HaUeHME TIOTPEITHOCTH
(B %), cpaBHHBAEM C JOIMyCTHMBIM — 5 %.

Crenarb BBIBOJ O MPOICTIAHHOM paboTe.

Tabmuma 1 - BapuanTe! 3a1anuit

[Tapamerp Bapuant

1 2 3 4 5 6 7 8 9 10

F1, xH 12| 8 | 20 | 3 6 8 | 20 | 12 8 3

F2, xH 8 [12 | 5 6 |12 |12 | 5 8 12 6

F3, xH 6 2 |10 |12 15| 2 | 10 6 2 12

F4, kH 4 |10 |15 |15 | 3 |10 | 15 4 10 | 15

F5, xH 10| 6 |10 9 |18 | 6 | 10 | 10 6 9

@ 1yrpag |30 0 | 0 |15| 0 |30|30| 3 |0 0

rpan | 45 | 45 | 60 | 45 | 15 | 45 | 45 | 45 | 60 | 60

@3 rpan | 0 | 7575|6045 | 0|0 | 0 |75 75

4rpan | 60 | 30

15112 115 | o0 1 60 | 60 | 50 | 15




&5 rpax 300 207 201 207 300 300 300 300 | 10 | 20
[TapameTtp Bapuant
11112 | 13|14 | 15|16 | 17 (18 | 19 | 20
F1, kH 20112 3 |20 | 8 | 10| 8 2 3 16
F2, xH ) 8 6 5 |12 ] 9 | 10| 15| 16 2
F3, kH 10 | 6 [12 | 10 | 2 6 2 | 11|10 12
F4, xH 15| 4 (15|15 (10| 4 |12 | 15| 5 6
F5, kH 10|10 9 |10 6 |12 7 (10| 7 8
X 1rpag | 15|30 | O 0 |30 30| 0 0 | 15 0
orpag | 45 | 45 | 15 | 15 | 45 | 45 | 45 | 60 | 45 | 15
Q3rpax | 60 | O [ 45 |45 | O O [ 75| 75|60 | 45
X4 rpax | 120 | 60 [150 | 150 | 60 | 60 | 30 (150 | O 90
X5 rpax | 270 | 300 | 300 | 300 | 300 | 300 | 270 [ 210 | 270 | 30
[Tapamerp Bapuant
21 | 22 | 23 | 24 | 25| 26 | 27 | 28 | 29 | 30
F1, kH 8 2 [13] 9 3 4 6 2 | 20 8
F2, xH 15|15 7 |14 |16 | 15|18 | 6 5) 12
F3, kH 13 114 (15|16 |17 | 20 | 1 2 3 2
F4, xH 7 8 9 [10 | 1 2 3 4 5 10
F5, kH 9 |10 |11 (20| 19 |18 | 15| 12 | 13 6
1 rpag | 30 | 30 (30| O 0 |15|130 | 0 0 90
orpax | 45| 45 | 45 | 60 | 60 | O | 45 | 15 | 15 | 45
'3 rpan 0 0 O |75 75|60 | O |45 ] 45| 30
4 rpay | 60 | 60 | 60 | 150 | 150 | 120 | 60 | 150 [ 150 | 85
€5 rpax | 300 | 300 | 300 | 210 | 210 | 270 | 300 | 300 | 300 | 60




IIpakTHYeckoe 3aHsATHE No 2

Onpenesnenne ycuanii B CTePKHAX CTEP/KHEBON KOHCTPYKIIMH

Tema: Cratuka. [Iimockas cuctemMa CXOIIAIIXCS CHI.

I_IGJ'IB pa60TBIZ HayLII/ITCSI OIIPEALCIIATE YCUIIUA B CTCPKHAX KOHCTPYKIHUHU aHAJIMTUYICCKUM METOIOM.

3aganue: OnpeaenuTh yCUINs B CTEPIKHAX 3alaHHON KOHCTPYKIIMU aHATUTUYECKUM criocobom. Cxemy
BBIOpAaTh B COOTBETCTBUU C HOMEPOM CTYJICHTA IO CIHUCKY >KypHaJa.

HOpHZ[OK BBINOJTHCHUSA

1. 300pa3uTh 3a1aHHYIO CXEMY B COOTBETCTBUU C BAPUAHTOM.
2. BeinenmuTh MareprualibHyIO TOUKY, K KOTOPOW TPUIIOKEHA BHEIITHSISI CHIA.
3. OnpenenuTsb THII CBSA3EH, yIepKUBAIOIINX TOUKY.
4. OTOpOCUTH CBS3H, 3aMEHUTH UX JICHCTBUE CHJIAMHU PEAKITUH.
5. CocTaBUTh PacUETHYIO CXEMY, BBIICTIUB TOUKY, HAXOAAIIYIOCS B paBHOBecUU. [IpuiioKuTh K Heil Bce
JICUCTBYIOIIUE CUIIBI.
6. BeiOparbs ocu KoopIuHaT.
O C0Fke 10

0
7. 3anmcarh ypaBHEHHS PABHOBECHSL: - L Fky 110

8. U3 ypaBHEHUi1 paBHOBECHSI HAUTH BEIMYMHY CHJI PEAKIIUH.

9. 3anucarh BeTMYMHY YCHIIUI B CTEPIKHSX.
10. BeruepTuTh MHOTOYTOJIEHUK CHJT, IPUIOKEHHBIX K TOUKE.
11. BeBor,

Tabmuma 1 - BapuanTsl 3a1anuit



- P1 P2 o B

i rpamycel
1,16 1 6 8 45 90 30
2,17 2 5 10 90 30 45
3,18 3 3 6 120 30 60
4,19 4 6 9 60 30 30
5,20 5 10 6 30 30 30
6, 21 6 8 4 90 60 45
7,22 7 12 3 120 30 90
8,23 8 10 5 60 45 75
9,24 9 4 8 60 45 45
10, 25 8 12 90 30 30
11, 26 10 8 90 60 30
12, 27 8 4 60 60 45
13, 28 8 10 45 45 75
14, 29 4 6 30 60 30
15, 30 5 10 120 45 45




3aganus K npakTHUYecKoMy 3aHaTHio Ne 1

1 2 3

IIpakTHYeckoe 3ansATHE Ne 3




Hapa CHJI U MOMEHT CHJIbI OTHOCHUTEJIBbHO TOYKH
Tema: Craruka. IImockas cucrema IIPOU3BOJIbHO PACIIOJIOKCHHBIX CHJI.
ue.IIb paﬁoTbl: HayLII/ITCSI OIIPEACIIATE MOMCHT I1apbl CUJI U MOMEHT CHUJIbI OTHOCHUTEIBHO TOYKH.

3aganue: OnpeaenuTs MOMEHT Pe3yJIbTHPYIOIIEH Maphbl CUIT; ONPEISTUTh MOMEHTHI Map CHII © MOMEHT
CHJIbI OTHOCUTEJIHO TOYKH.

HOpﬂ[[OK BBINOJTHCHUSA

1. Kakue cuspl U3 CHCTEMBI CHIT 00pa3yIoT Mapébl.

2. Onpenenure MOMEHT mapsl cuit |Fif=|Fu|=5xH.

)

F
3. Kakue u3 I/I306pa)KeHHLIX ap 5KBUBAJICHTHBI, CCJIN

Fi1=F>=8xH, Fs=6,4KHn, a1=2m, a:=2,5m.

F, F F; F
a, a, 7 a _ a;

15"y e N
F‘l F l"; Fxl

a) &) e) e 4. Kaxyro cuity HeoOX0IuMO
NPUIOKUTH K Touke C, yToOBI anredpanyeckas CyMMa MOMEHTOB OTHOCUTENbHO Toukl O. OA=BC=AB=5v;
Fi=7,8xH; F2=3kH

90

0 : <
A 0 B
m‘Am 45% |

5. Kakue cuitbl U3 3aJaHHON CHCTEMBI CHJI, JICUCTBYIOIIUX HA TEJIO, 00pa3yIoT Mapy CHUIL

7H 10H
c 45°

‘ 5H
“lrlu 2m 2m 2u j

6. OnpenenuTs MOMEHT 3aJJaHHOM Mapbl CHJL.

) L



Fi=F;=100H

7. HaiiiuTe MOMEHT ypaBHOBEIIIMBAIOIIEH Maphl CHII.

r-’ oH
0,4 m 0,3 M 0,2 u
5H —
4H

8. Ol'[peI[eJ'II/ITL CYMMY MOMCHTOB CUJI OTHOCUTCIIbHO TOYKH C.

TH 10 H
: C 457
[ é, SE
24 L 3 — M J M

IIpakTnyeckoe 3ansitue Ne 4



Onpeneenne peakuuii onop 6aaKu Ha IBYX 0IOpax
Tema: Craruka. [Inockas crucrema mpon3BOIbHO PACHIONOKEHHBIX CHIIL.
Ileanb padoTbi: Hayuurcs onpenensTs peakiuuy ornop O0anky yCTaHOBJICHHOM Ha JIBYX OMOpPaX.

3aganue: OnpeaenuTs peaky ornop 6aaKu Ha AByX ornopax. CxeMy BbIOpaTh B COOTBETCTBUH C HOMEPOM
CTYIGHTA IO CIHCKY B XKypHaJe.

=2 ki,
M punsTD: M Pk M=2 kHwu; =2 u.

IMopsiiok BbINOJIHEHUS

1. 300pa3uth cxeMy B COOTBETCTBHH C BAPUAHTOM.

2. 3aMEHHUTD paclpe/IeiCHHYIO Harpy3Ky ee paBHoaeicTBytomel Rq=q-l.

[Ipunoxute paBHOAEHCTBYIOIIYIO K OajKe B HEHTPE TSKECTU COOTBETCTBYIOLIETO MPSIMOYTOJIbHUKA.

3. 3aMeHUTb OIOPHI UX peakuusAMHU. Peakuuio mapHUpHO-TIOBUKHON ONOPBI HAPABUTh MEPIEHIUKYIIIPHO
K OIIOPHOM ITOBEPXHOCTH. R

Peakiuro IHapHI/IpHO-HO,I[BPI)KHOﬁ OITOPBI PA3JIOKUTH Ha IBC COCTABJLAIOIINE, HAITPABJICHHBIC 110 OCAM

KOOpAWHAT.

Rx

4. CocTaBUTh PaCUETHYIO CXEMY OaJIKH.
5. BrIOparb oc KOOpJMHAT U EHTPbI MOMEHTOB.

6. CocTaBUTh ypaBHEHHE PaBHOBECHUS: ZMA_O’ ZM ol ZF-'“'_O'
7. VI3 ypaBHEeHUI1 paBHOBECHSI HAMTH HEM3BECTHBIE PEAKIH OMOP.

8. IIpoBecTr MpOBEPKY NMPABUIBHOCTHU PEIIEHHs, COCTABUB YPAaBHEHUS ZF 0

9. 3anmcarb OTBETHL.
10. BeiBo.

3ananus K npakTH4YeckoMy 3aHsATHIO Ne 4
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IIpakTuyeckoe 3ansitue Ne 5
OnpenesieHue peaknmii kecTKOM 3a1e1KH 0aJKH
Tema: Craruka. Inockas cuctema Ipou3BOIbHO PACHIONIOKEHHBIX CHIL.
Henn padoTer: HayunTcst onpenensT peakiiuu *KeCTKON 3aeIKH KOHCOILHON OaJIKH.

3ananue: OrnpenenuTb peaklyy KECTKOM 3ajenku Oanku. Cxemy BbIOparh B COOTBETCTBUM C HOMEPOM
CTYJEHTA 110 CIMCKY B )KypHaJe.

=2 K
IpunsTh: u = M=2 ki, =2,

HOpﬂ}IOK BBINOJTHCHUSA :

1. 306pa3uth cxeMy B COOTBETCTBUU C BAPUAHTOM.

2. 3aMeHHTH paclpe/IeICHHYO HAarpy3Ky ee paBHoaeicTByomei Rq =q-l.

[TpritoXXKUTH PAaBHOACHUCTBYIOIIYIO K OaJIKe B IEHTPE TSHKECTH COOTBETCTBYIOIIETO MPSIMOYTOJIBHHUKA.
3. 3aMEHUTD JKECTKYIO 3a/ICTIKy €€ PCaKIUsIMHU.

Ry
Rx

[2) Mz

4. CocTaBUTb PaCUETHYIO CXEMY OAJIKH.
5. BrIOparb ocu KoOpauHAT.

0 B YA
6. CocTaBUTh ypaBHEHUSI PaBHOBECHSL: ZM o Z A by 0
7. VI3 ypaBHEHUI paBHOBECHSI HAMTH HEM3BECTHBIE PEAKIUH.

8. IIpoBecTH MpoOBEPKY MPABUIBHOCTHU PEIIEHHs, COCTABUTh ypaBHEHHUS: Z 470

9. 3anucarb OTBETHL
10. BeiBo.



3agaHus K NpPaKTHYeCKOMY 3aHATHIO Ne 5
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IIpakTHYeckoe 3aHsATHE N 6

IIpocTpancTBeHHAsA CHCTEMA CHII
Tema: Craruka. IIpocTpancTBeHHas cucTeMa CHJL.

Hean paGorer: Hayuutbcs omnpenensaTs peakUu ONOp M COCTaBJSITh YpPaBHEHUS PAaBHOBECUS IS
KOHCTPYKLMH, HArPy’KEHHBIX IPOCTPAHCTBEHHON CUCTEMOU CHII

Iopsiiok BbINOJIHEHUS:

1. 3anummre B oT4eT Ha3BaHUE pabOTHI U LEIb.

2. IIpountaiite TeopeTnyeckoe 0OOCHOBAHHE, BHUMATEIbHO PACCMOTPUTE AJITOPUTM PEUICHUs 3aiadd U
NpUBEICHHBIC IPUMEPHI (B paboueii TeTpain).

3. CaMOCTOATEJIBHO BBIIOIHUTE 331aHUsI 110 NPEUI0KEHHOMY IperoiaBaTeieM BapHUaHTYy.

4. 3anucarb OTBETHI.

5. BriBoz.

3aganme: Ha Bas sxecTKO Haca)KeHbI LIKUB U KOJIECO, HarpY KEHHbIE KaK IIOKa3aHO Ha pUcyHke. OnpenenuThb

CHJIBI FZI/I F
TaOJIHLLE.

r2, a Tak K€ peakLHH OIop, €CJIU 3HaYCHHUE Fy W3BECTHO. JlaHHBIE JJIs1 CBOETO BapuaHTa B3STh B

Ta0muua— Hcxonuele qaHHbIE

Bapuant Cxema Ha | Fy Bapuanr Cxema Ha | Fy
puc.1 :}{’ puc.1 }{’

1. 1 1050 16. 6 280
2. 1 | 667 17. 6 595
3. 1 | 834 18. 6 1000
4. 2 | 1670 10, 7 1140
5. 2 | 1250 20. 7 500
6. 2 2200 21. 7 3620
7. 3 | 825 22. 8 400
8. 3 850 23. 8 1600
9. 3 ' 720 24. 8 1810
10. 4 | 750 25. 9 1315
11. 4 1900 26. 9 2380
12. 4 | 1780 27. 9 3240
13. 5 3650 28. 10 590
14. 5 3400 29. 10 1000
15. 5 2320 30. 10 1200







IIpakTHyeckoe 3ansiTue Ne 7
OnpenesieHne KOOPIANHAT HEHTPA THAKECTH IJIOCKOH (PUTypbI
Tema: Craruka. L{eHTp TsDKECTH.
Heas padoTl: HayunTcst onpenensTb KOOPIMHATHI IIEHTPA TSHKECTH IIOCKOH (DUTYPBI CIIOKHON (POPMBI.

3aganne: OnpenenuTh KOOPAWMHATHI IIEHTPA TSHKECTH CIIOKHOM TUiockor (urypel. Cxemy BbIOpaTh B
COOTBETCTBUH C HOMEPOM CTYEHTA IO CIIUCKY B XKypHAJIE.

HOpH}IOK BBINOJIHCHUSA

1. VI300pa3uth 3aaHHyo (PUTYpy B COOTBETCTBHH C 33JaHHEM B IIPOM3BOIBHOM MACIITA0E.

2. BeiOpars ocH KOOp/IHHAT.

3. Pa3buth ¢urypy Ha cOCTaBHBIC YacTH, IOJOXXEHHE IIEHTPOB TSHKECTH KOTOPHIX WM3BECTHO WIIH JIETKO
OIPEENSACTCSL.

4. OnpenenuTs IUIOLIAAN COCTaBHBIX yacTell. [lnomaay BeIpe30B NpUHUMATh OTPULIATEIbHBIMHU.

5. OnpenensTe KOOPIMHATHI HEHTPOB TSHKECTH COCTABHBIX YaCTEH.

6. HaiineHHple 3HaYeHHs IUIONIANCH, a TaKKe KOOPIMHATHI HMX IEHTPOB TSHKECTH MPEACTABUTH B
COOTBETCTBYIOIIHE (POPMYJIBI M1 BEIYUCIUTH KOOPMHATHI IEHTPA TSHKECTH BCEH (DUTYPEI.

14, [ lﬁ@)ﬁDAZDXZDAgE})&
]

Xc
X, Ay [ Ay [ As [
(. A, A Y, 4,00V, 14,1V,
04, O "
Ve I:IlADA (] A, O
] V. 1 2 3 e
]

7. Ilo HaiiIeHHBIM KOOPIMHATaM HAaHECTH Ha 3CKU3€ TMOJIOKEHHE IICHTPA THKECTU QUTYPHI.
8. BriBoy.
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3agaHus K NPAKTHYECKOMY 3aHATHIO Ne 7



IIpakTiyeckoe 3ansTHe Ne 8

Ilentp J TSKECTH CTAHAAPTHDBIX
NPOKATHBIX MpoduJei
Tema: Craruka. Llentp TspKECTH.
Hean padoThI: Hayuurcs
OIIPEIEIISAT KOOPAMHATBI
LIEHTpa 180%110%10 TSDKECTH CTAHJIAPTHEIX
MPOKaTHBIX Mpoduieit
3ananue: 180x110%10 Onpenenuth  KOOPIMHATHI
LEHTpa TSDKECTH CEYeHUS,
COCTaBJICHHOTO u3
@ 30 30 N 18 npodwieit npokara. Cxemy
BBIOpAThH B COOTBETCTBHM C HOMEPOM
G305 CTyleHTa 1O  CIHCKYy B
63%40x%5 JKypHAIE.
Ny 20 Ne 18
Iopsiaok BHINOJHEHHUS:
1. 180X 110X 10 Pazo0bpem cedyeHue B
N COOTBETCTBUM C MNpOdUIsIMU
5
TpoKara. \
2. N VkakeM  LEHTpbl  THKECTH
Ka)K710ro N 180x110x10 poduss.
3. Beibepem  cucremy  oceit

koopauHar. Ocb y COBMECTUM
C OCBIO CHMMETPHH, a OCh X HAlPpaBUM IEPIIEHAUKYILIPHO OCH Y U IIPOBEIEM UePE3 LIEHTP THKECTH.

4. BoimuieM (opMysIbl 115 ONpeIeNIeHUs KOOPMHAT LIEHTPA TSHKECTH CEYEHMSI.

b 14 5.0mpenemm

@ ' H- —m’f_ TLIOIIA U "

I
Ne 14a No 14a Ne 14 | KOOpJMHATHI  IIEHTPOB
|‘ § TSHKECTH  OTHEIBHBIX

i 1 npocueit MIpOKara,
110%8 HCHOJIB3YS CEUEHUE.
Ne 24a - . HalICHHBIM
. 400 [10x8 !

7. Ilo

KOOpAMHATaM HaHECTH
Ha JCKU3E TTOJIOYKEHUE
[EHTpa TSHKECTU TPOQUIIS.
8. BriBop.

Je
Sz’

63%405 63%40%5

/
’
’
v’
’
’
’
’
¢
’
’
’
Y/

Ne 24

3ajanus K NpakTHYecKoMy 3aHATHIO Ne 8



@ 200%x125% 10 r @ 160x100% 10 140x10
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90%x56%6 Ne 22
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Ne 33
90x%56%6
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Ne 30

110x70%8

90X 56%6 110x70x8 Ne22
90% 56 X6

0% 100%12
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110%70%8
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180x 11012 2p*re Ne 27 !




IIpakTHyeckoe 3ansTHe Ne 9
Kunemarnka Touxu
Tema: OCHOBBLI KHHEMATUKUA Y TUHAMUKH.

HCJIL paﬁDTbI: OHpCI[CJ'ICHI/Ie nmapaMETpOB ABMKCHHMA TOUKHU 110 3aJaHHOMY 3aKOHY JABMXKCHHSA U
IMOCTPOCHHUE KUHEMATHYCCKUX l"pa(bI/IKOB JBUKCHUA.

3aganue: MHauBuyalbHBIC 3a1aHUS IS BBITIOJTHEHUSI TPAKTHUECKON paboThl Ne9 mpuBeieHbl Ha
pucyHke U B Tabnuie Pabora coctout u3 1-oit 3agaun.

ABTOMOOWITB IBIKETCS 110 KPYIIIOMY apOYHOMY MOCTY paanyca I' COIIIACHO YPaBHEHHIO
S=At+Bt+Ct+D (S —[m], t —c]).

[TocTpouTs rpadyKu nepeMeIeHus, CKOPOCTH M KacaTelIbHOTO YCKOPEHHUS VISl IEPBBIX IIATH
CeKyH/I IBYKeHMs. Ha OCHOBaHMM aHaM3a MMOCTPOCHHBIX IPa)UKOB YKa3aTh: YIACTKH YCKOPSHHOTO U
3aMeJUICHHOTO JBIKeHusl. OnpeaenuTh NoJIHOE YCKOPEHUE aBTOMOOMIIS B MOMEHT BPEMEHU JIBE
CEKYH/IBL.

JlaHHBIE CBOETO BapuaHTa B3STh U3 TAOIMIIBL.

Pucynok — Pacuernas cxema
=
q >

A OX A
—\ —

Tabmuia— JlaHHBIC K 3a7a4e

A 02 05 03 01 04
C 3 1 2 2 5
B D
r M 30 20 60 40 10
01 02 03 04 05 4|10
06 07 08 09 10 7 2
11 12 13 14 15 s N 1
=
5 16 T7 73 27 20 B 16
[+
g Vil 7 18 19 75 7 5
=
5 76 27 78 29 30 3 1
]
2 31 7, 33 3 35 T 8




IMpakTuyeckoe 3ansitue Ne 10
IIpocreiimme 1BU:KeHUsSI TBEPAOTO TeJIa
Tema: OCHOBBI KWHEMATUKU Y JUHAMUKHU.
Heap padoTei: OnpenesieHue napaMeTpoB ABUKEHUSI TEJIa BOKPYT HEMOABHYKHOM OCH.

Iopsinok BhInoHeHUs1 padOTHI:

JIns Bcex BapuaHTOB MPUMEHSIETCS MOHATHE CPEOHEH CKOPOCTH, KoTopas (HE3aBUCHMO OT BHIA
JIBIDKEHUSI) OTpENeIIeTCsl KaK pe3ysbrar JefeHHs IyTH, MPOMIEHHOro TOYKOM (MM TeJloM) MO Bceit
TPAaeKTOPUM JIBH)KCHHUS, Ha BCE 3arpadyeHHOe Bpems. Pemias 3amqady, peKOMEHAyeTCsl pa3OMTh BecCh
MIPOIIEHHBIN MyTh MPU ABUKEHUH TOYKH (WM TeNa) Ha YYaCTKU PaBHOMEPHOIO, PAaBHOYCKOPEHHOTO HITU
paBHO3aMEIEHHOTO JIBU)KEHUS B 3aBUCUMOCTH OT YCJIOBUS JAHHOM 3a71auul.

[Ipu BpamarenbHOM [BMKEHMH Tela HEOOXOAMMO YMETh MEPeXOIUTh OT 4uciia 00OpOTOB K
paguaHHOMY U3MEPEHUIO YIvia IOBOPOTa U HA00OPOT:

Q=27-0,,; (10.1)
»
Pos =5
27 (10.2)

e

(¢ — yroJ oBopoTa Tena;

(o5 — YUCIIO 0OOPOTOB.

[lepexon OoT 0HUX €IUHHUI] YIJIOBOM CKOPOCTH K JIPYyTHUM:

T-n A.
w= g paolc;
30

30w

n= 06 | MmuH.

4 (10.3)
[Tpu BpamarebHOM JBMKCHUU TEJIa BCE €r0 TOYKH JABIIKYTCS IO OKPYKHOCTSIM, IIEHTPBI KOTOPBIX
pacIooXKeHbl Ha OCH BpalieHus Tena (cM. puc. 5.1).

S=r-¢
v=r-o;
ad, =r-&;
T (10.4)

1)1 (§

S — paccTosiHue, MPOiIeHHOE TouKoit o ayre okpyxkHoctr ( ~h4: =5 cm. puc.2);
( — YTOJI TIOBOPOTA TENIA, Pa;
I — pacCTOSIHHE TOYKH JI0 OCH BPALIEHHUS TENIa;

® — YIIIOBast CKOPOCTH;

€ — YIJIOBOE YCKOPEHHE;

U — OKPY’KHast CKOPOCTb TOYKH B JJAHHBI MOMEHT BPEMEHH,

ar-KacaTeNIbHOE YCKOPEHHE TOUKH;

an — HOPMAJILHOE YCKOPEHHE TOUKH.

Pucynok 10.1 — VYroBble XapakTepUCTUKH JBYKEHUS



[lpu paBHOMEepemeHHOM BparieHuu Teia (€ > 0 — paBHOYCKOpEHHOE BpalllCHHE, e <0 -
PaBHO3aME/IICHHOE BPAILICHUE):

-

— g.( -
g'?_go_!_(‘.)_v"'-Ts

W=, &1 (105)

Jlnst ynoOcTBa petieHus 3a1a4 u3 ypaHenuit (5.6) nomyuaem
o

=0, =

2e (10.6)
Jli1st ciyvast paBHOIIEPEMEHHOTO BPAIEHH s, HAYABIIIErOCS U3 COCTOSTHHUS ITOKOST
(rpu @o = 0 1 wo = 0), hopmystst (5.7) UMEIOT BHT

2 (10.7)

HNuauBuayaibHble 3a1aHNUs /15 BHINOJIHEHHS] MPAKTHYecKoro 3ausaTusi Nel) npuBeieHb B
Tadaune. PaGora cocrout u3 2-x 3a1a4.

Tabmuma

Bapuanrt 3amaua
1,18 1,9
2,19 2,10
3,20 3,11
4,21 4,12
5,22 5,13
6, 23 6, 14
7,24 7,15
8,26 8, 16
9,27 9,17
10 10,1
1 11,2
12 12,3
13 13 4
14 14,5
15 15,6
16 16,7
17 17,8

3agaun

1 Ilxue guamerpom d=400 mm B TeyeHue 10 ¢ Bpamaics ¢ MOCTOSHHOW YITIOBOH CKOPOCTBIO
®=8 pan/c. 3areM cTan BpaIarhCsi PaBHOYCKOPEHHO M 4Yepe3 12 ¢ paBHOYCKOPEHHOTO BpAIICHUS €ro
yIIOBasi CKOpPOCTh jgoctumia =14 pan/c. Onpenenutb: 1) 4uciao oOOPOTOB U CPEHHIOK YIVIOBYIO
CKOPOCTh 3a BCE BpEeMs BpAILCHHUS; 2) OKPYXXHYIO CKOPOCTh TOYEK, PaCHOJIOKCHHBIX HAa 000JIe IIKUBA,
yepes 6 ¢ mocie Hayaaa paBHOYCKOPEHHOTO JIBHKEHHS.

2  Ban gmamerpom d=500 MM B TeueHne 5¢ Bpamaics ¢ MOCTOSHHOM YITIOBOM CKOPOCTHIO 0=20
pazn/c, mocine 4ero crajl 3aMeAJIsATh CBOE BpalleHHE C IMOCTOSHHBIM YIIIOBBIM yckopeHueM. Yepes 10 c
MOCJIe Havasa paBHO3aMe/IJICHHOTO BPAIlICHUs YIJIOBasi CKOPOCTh Basa ctana mi=10pan/c. Onpenenuts: 1)
YHCII0 0OOPOTOB U CPEHIOIO YIVIOBYIO CKOPOCTB BaJia 33 BCE BpeMsl BpAILICHHS; 2) OKPYKHYIO CKOPOCTh
TOUEK, PACTIOJIOKCHHBIX Ha IOBEPXHOCTH Baia, yepe3 4 ¢ Mociie Hayaia paBHO3aMeJICHHOTO BPAIICHUSI.



3 Teno, 3aMeIsas BpalleHHE C TOCTOSHHBIM YITIOBBIM yCKOpeHHeM s=2pan/c’ uepes 14 ¢
CHHM3WJIO CBOIO YIVIOBYIO CKOPOCTB JI0 BEJTMUMHBI =12 paj/c, mocie 4ero Bpamaioch paBHOMEPHO C ATOU
yIIOBOM cKkopocThio B Teuenue 10 c¢. Onpenenuts: 1) ynciio 000pOTOB U CPEIHIOK YITIOBYIO CKOPOCTH 32
BCE BpeMsl BpAILICHHUS; 2) OKPYXKHYIO CKOPOCTh TOYCK Tella, PACIONOKEHHBIX Ha PacCTOSHUU =1 M OT ero
OCH BpallIeHHs 32 4C 710 Hayajla paBHOMEPHOTO BPAIICHHS.

4 Porop auamerpom (=200 MM Hauyaj BpalieHHE U3 COCTOSHHS MOKOS C TIOCTOSIHHBIM YITIOBBIM
yckopenueM £=4 paj/c’ U 4epe3 HEKOTOPOE BpeMs JOCTHT YIIOBOH cKopocTH ov=40pas/c, mocie 4ero ¢
9TOM yIIOBO# CKOpoCThIO caenan 510 oboporo. Onpenenuts: 1) urciao 000pOTOB U CPEIHIOK YIIIOBYIO
CKOpPOCTh 3a BCE BpeMs BpallCHUS; 2) OKPYKHYIO CKOPOCTh TOYEK, PACIOJIOKECHHBIX Ha MMOBEPXHOCTH
potopa, yepe3 8 ¢ mocIie Hauasia BpalieHUsI.

5 [IBwurareins, potop Kotoporo Bpamaics ¢ yactoror 430 06/MUH, ObUT OTKITFOYEH OT UCTOUYHHKA
nutanus u 4depe3 40 ¢ cHOBa MOAKIIOYEH K HMCTOYHUKY TOKA. 3a BpeMsl TPH PaBHO3AMEIJICHHOM
BpAIIEHHH POTOpa €ro yIIoBas CKOPOCTh CHU3MIACH 10 5 pan/c. Ilocne mopadn 3MeKTPO3HEPTUU POTOP
JBUTATENsI, Bpallasch paBHOycKopeHHO, yepe3 10 ¢ cHoBa mpuobpén uvacrory BpamieHus 430 o6/muH.
Omnpenenutsb: 1) yncio 000POTOB M CPEIHIOI YIIOBYIO CKOPOCTh 3a BCE BpeMs paBHO3AMEIICHHOTO U
PaBHOYCKOPEHHOTO BpAIICHHS POTOpa JBUTATEIS; 2) OKPY)KHYIO CKOPOCTh TOYEK, PACIHOJOKCHHBIX Ha
HIOBEPXHOCTH POTOpa, uepe3 30 ¢ mociie OTKIIFOYECHHsI HICTOYHHUKA TOKa, eciii quametp potopa d=200 mwm.

6 Pyxoste qma Bpamenust Oapabana mauHoM (=0,5 M, OKka3aBIIMCH CBOOOAHOW HAYWHAET
BpalllaThCs TIOJ JICHCTBHEM TIpy3a C IOCTOSHHBIM YIJIOBBIM YCKOpeHHeM &=12 pan/c® u uepes
ornpenenéHHoe BpeMsi mpuobOperaer yactoty Bpamienuss N=600 o6/muH. 3a 3TO Bpemsi Ipy3 MpPOXOAUT
paccrosiare S=5 M. OnpenenmTh Bpems BpaileHust 0apabaHa, ero JuaMeTp W HOPMAaJIbHOE yCKOPECHHE
KOHIIA PYKOSITKH.

Pucynoxk 10.2 — pacyetHast cxema /1151 3a71a4u O.

7 JluckoBast mna umeeT auamerp 0:=0,45 M. Ha Bag NHJIBI HACAKEH MIKMB 2 JHAMETPOM
d>=0,36 M, IPUBOIUMBIi B IBIKEHHE OECKOHEYHBIM PEMHEM OT SJIEKTPOIBUIATENS CO MIKABOM 1, dacToTa
BpamieHust kotoporo N:=1500 o6/MuH, nuHeWHas ckopocTh 3yObeB mwibl V=30 wm/c. OmpenenuTsb
HOpPMaJILHOE YCKOpPEHHE an Ha 3yObsiX MAJIBI M JMaMeTp IIKuBa 1.

2

Pucynok 10.3 — pacyerHast cxema JiIsl 331a9u 7.

8 JluckoBast muia uMeet guametp 0s=0,4 M. Ha Bay MIIBI HacaKeH MKUB 2 quameTpom 02=0,3
M, NPUBOAWMBIA B JBIDKCHHE OCCKOHEUHBIM pPEMHEM OT SMEKTPOIBHTaTeNs CO IIKMBOM 1, 9acToTa
BpamieHust kotoporo M=3000 00/mMuH, nuHEHHAs CKOpocTh 3yObeB muiabl V=38 M/c. Onpenenurtsb
HOPMAaJIbHOE YCKOpPEHHE an Ha 3yObsIX MHJIBI M JMAMETp MIKKBa 1.

L

Pucynok 10.4 — pacuetHas cxema Jij1s 3a1a49u 8.



9 TIpyssl A u B cBsa3aHbI HEpaCTsSHKUMBIM TPOCOM, HAMOTAaHHBIM Ha CTyTIeHYaThlid 6apaban. [py3
A TogHMMAETCsl C TIOCTOSHHBIM yCKOpeHHe aa=2 M/c2. OmnpeneiuTh yIIOBbIE CKOPOCTh M YCKOPEHUE
OapabaHa B MOMEHT, Korja Ipy3 B mumeer ckopocts Ve=6 m/c. OmpenenuTh Tak e MyTh, MPOHICHHBIN
rpy3oM B 13 cocTosiHMS TIOKOS 10 TOCTHXKEHHUs 3TO# cKkopoctH, ecin Us=0,3 M, da=0,5 m.

Pucynok 10.5 — pacuernas cxema ais 3agaun 9.

10 Pykoste misa BpamieHus Oapabana muamerpom 0=0,2 M, Oka3aBIIMCH CBOOOJHOW HAa4YMHACT
BpAILAThCS C TIOCTOSIHHBIM YIIOBBIM YCKOPEHHEM TI0[] ISHCTBUEM Tpy3a, KOTOPBIN TPOXOIHUT PACCTOSTHHE
S=16 ™ 3a Bpems t=4c. HopmanmbHOE yCKOpeHHE KOHIa pyKoATKH an=120 m/c2. Ompenenuts UIUHY
pyxosaTku {, U €€ yIJIOBOE YCKOPEHHE € U 4acTOTy BpalleHus N.

\:J

"l B agesecu )
: |
Pucynoxk 10.6 — pacuetHas cxema ans 3agaun 10.
11 PyxosTh a5t BpanieHus 6apadbana munoi {=0,6 M, a tuamerp Gapabana d=0,36 M. Bapaban
0/ ICWCTBUEM Tpy3a HAUYMHAST BPAIAThCSl ¢ TIOCTOSHHBIM YITIOBBIM YCKOpeHHEM €=12 paj/c2 u uepes

BpeMsi 1=6 c mnpuoOperaer uyactoTy BpamieHuss N. OnpenenuTb YacToTy BpalleHus OapabaHa H
HOpPMAJIbHOE YCKOpEHHE KOHIIAa PYKOSITKH, a TaKXKe Iy Th, IPOUICHHBIN IPy30M 3a 3TO BpEMSI.

Pucynoxk 10.7 — pacyetHast cxema jij1st 3aqauu 11.

12 [luckoBas mmiaa umeer auamerp 0:=400 mm. Ha Ban mmibl HacakeH MIKMB 2 JTHAMETPOM
d>=300 MM, TpPHBOAMMBINA B JBMIKEHHE OCCKOHCYHBIM PEMHEM OT IJIEKTPOABHUrarelisi CO MIKMBOM 1,
muamerpoM 01=120mm. I1IkuB 1 genaer M=3000 06/mMuH. OnpenenuTh TMHEWHYIO CKOPOCTh 3yObEB HJIbI
1 X HOpMaJIbHOE ycKopeHue. CKObKeHUEeM peMHSI TpeHeOpeyb.

i L/
Pucynok 10.8 — pacuetHas cxema s 3amaun 12.

13 Kormeco aBTOMOOWIISI BpalmaeTcs Ha CTEHJE PaBHOYCKOPSHHO B TedeHHWe BpeMeHHm t=5 c.
OxpykHast CKOpOoCTh Tipu 3ToM cocTaBmia V=100 kM/4. OnpenenuTs KacareIbHOE YCKOPEHHE BO BpeMs
pas3roHa ¥ HOPMaJIbHOE YCKOPEHHE B KOHIIE pa3roHa 0aJlaHCUPOBOYHOTO TPY3HKa A, YKPEIUIEHHOTO Ha
mucke, eciu k=550 mm, do=400 mm.

Pucynok 10.9 — pacuernas cxema st 3amauu 13.



14 MaxoBuk auamerpom 0=1,3 M, HaYaB PaBHOYCKOPEHHOE BPAIICHUE U3 COCTOSHHS TOKOS, 32
Bpemsi At=6 cek. [IpuoOpén wacrory Bpameruss N=380 o6/MuH. Onpenenuts OKPYKHYIO CKOPOCTb,
KacaTeJIbHOe M HOPMaJlbHOE YCKOPEHHE TOYEeK Ha 0007¢ MaXOBHKA B KOHIIE pa3roHa.

15 Ha o6ox xonmeca muamerpoM 0=0,7 M HaMoTaHa HHWTh, Ha KOTOPOM IIOJABEIIEH rpy3. B
HEKOTOPBII MOMEHT I'py3 HaUMHAET MajaTh C MOCTOSHHBIM yckopeHueM at=0,6 m/c2. YmoBas CKOpOCTb
KoJieca Ipu 3ToM Jocturaet ®=9 paz/c. OnpenenuTs myTh S, IPOUICHHBIH IPy30M, U BpeMs i, B TeUCHUN
KOTOPOTO IMepeMeNIalcs rpy3, ero KOHEUHYIO0 CKOPOCTh V M HOPMAJIbHOE YCKOPEHHE an TOYKM Ha 000e
KoJieca.

Pucynok 10.10 — pacueTrnas cxema juis 3aaaun 15.
16 JluckoBas muia umeet auamerp 0:=0,4 m. Ha Ban muibl HacaxkeH mkuB 2 guamerpom 02=0,56
M, TIPUBOJMMBIN B JBIDKCHUE PEMHEM OT JICKTPOIBUTATENS CO IIKUBOM 1, 4acToTa BpalieHus: KOTOPOTo
n:=1900 06/MuH, nuHEIHAs CKOPOCTh 3yObeB Mkl V=35 M/c. OnpenenuTb HOpMaILHOE YCKOPEHHE an
Ha 3yObsIX IIJIBI ¥ JuaMeTp mkuBa 1.

BN 3
Pucynok 10.11 — pacuetHas cxema s 3aaa4u 16.

17 Pykoste st BpamieHusi Oapabana amunHoit {=0,5 M, okazaBHIMCh CBOOOIHOW, HAauYMHAET
BpaIIaThCsi C TIOCTOSHHBIM YIJIOBBIM YCKOpeHHeM €£=12 pam/c2 u depe3 OIpenenéHHOe BpeMms
npuobperaer yactory BpauieHus N=600 o6/MuH. 3a 3TO *e BpeMs I'py3 MPOXOIUT paccTosiHuE S=4 M.
OnpenenuTs BpeMs BpaleHus 6apabaHa, €ro TMaMeTp U HOPMaJIbHOE YCKOPEHUE KOHIA PYKOSITKH.

Pucynok 10.12 — pacuetHas cxema ans 3ama4qu 17.



IIpakTHyeckoe 3ansiTue Ne 11
JJIeMeHTbI JUHAMHKH TOYKH
Tema: OcHOBBI KUHEMATUKHU U TUHAMUKH.

HGJIB paﬁDTbI: OHpCI[CJ'IeHI/Ie mapaMeTpoB ABMXKCHUA TEJIa C IIOMOIIBIO OCHOBHOI'O 3aKOHA AWMHAMHMKH N
MCTOOOM KMHCTOCTaTHUKH.

HOpﬂ[[OK BBINNOJTHCHUSA paﬁoTbI:

Ji1s1 BeINONTHEHUS pa0OThI HEOOXOMMO 3HATh!

OCHOBHO¥ 3aKOH IMHAMHKHU:

YekopeHue, TpruoOpeTeHHOe TEJIOM I01 IeHCTBUEM HEKOTOPO CHIIBL, TPOMOPLOHATIBHO
BEJINYMHE 3TOW CUJIbI U HAIIPABJIEHO B TY 5K€ CTOPOHY.

Fa=m=ag (11.2)
e

2
=

Fa= VRV RE+ VISV ES_ papnoneiicteytomas cita, paBHast cymMe KBajipaTo MpoeKIii
paBHOJIEHCTBYIOMIEH Ha JIBE IEPIEHIMKYIAPHBIX OCH;
M — Macca Tena;

a;ﬁ:Z?n aXi=1 0, yYCKOpEeHHUE, MPUOOPETEHHOE TEJIOM MO JCMCTBUEM HECKOJIBKHUX CHJII (AKCHOMa
0 HE3aBUCUMOCTHU JCUCTBUS CHI).

[Mpunuun Jdanambepa:

AKTHBHBIE CHJIBI, PEAKITUH CBSI3€H (OTOP) M Crjia MHEPIIHK 00pa3yIoT YPaBHOBEIICHHYIO
CHCTEMY CHJI, T.€. €CITH K CHJIaM, ISHCTBYIOLIMM Ha TENO, ABUXKYILEECs C YCKOPEHHEM, J100aBUTh
CHJTY MHEPITUH, TO UX MOXKHO MPECTaBUTh B PABHOBECUH

YimaF.  XimR. Fu=0 11.2
L TR (112)
e

n n
Yiz1FLi=4 F i -TeOMEeTpUYeCcKas CyMMa BHEITHUX CHIL
Z?: 1 R Z ?_—_1 R . ~ o

t =17 —reoMeTpHUUEeCcKasi CyMMa peaKiuil CBsi3eit (ormop)

Fun- cunma unepuum.

NuauBuayanbHble 3a1aHUS 1JIS1 BHINOJHEHUS NPAKTHYecKoro 3auaTust Nell npuBeieHs! B
Ta0auue 11.1. Padora cocrout u3 1-oii 3agaum.



3agaua

OHpeI[GJII/ITB napaMeTpbl ABUKCHUSA TCJIa C IPUMCHCHUCM OCHOBHOI'O 3aKOHA IMHAMWKW U ITPUHIAIIA

Jlamam6epa.
Tabmuua 11.1 — PacuerHble JaHHbBIE

No Cxema B° m, F a, frp V, I,
Bap. KT H MO m/c M
1 20 | 20 800 02 |- -

2 25 | 30 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 15 | 60 950 0,16 | - -
8 65 | 70 1100 02 |- -
9 G 15 | 80 600 1 - -
10 35 | 90 500 3 - -
11 45 | 100 700 |4 - -
12 60 | 50 820 2 ? - -
13 35 |40 | 920 6 - -
14 40 |45 750 3 - -
15 25 | 55 630 5 - -
16 55 | 65 970 7 - -
17 - 20 800 - - 1,8
18 - 30 900 - - 16
19 - 70 1000 | - - 1,5
20 - 80 1200 | - - ? 2
21 i - 90 1400 | - - 25 |
22 F - 100 850 - - 3
23 R N e - 60 950 - - 3,5
24 R - 70 1100 | - - 4
25 i (7 - |80 900 | - - 1,7

26 - 90 1100 | - - 1,5

27 ’ - 100 1400 | - - 16 |

28 - 50 820 - - 1,8 ?
29 - 140 920 - - 2

30 ] - |45 750 - - 2,2

31 - 55 630 - - 2,6

32 )2 - 65 | 970 - - 3,2

IIpakTnyeckoe 3anaTHe Ne 12

Tema: OCHOBEI KUHEMAaTHKH 1 JUHaMUKU.

PabGora 1 MOIITHOCTD

Hennb padotel: OripeeneHre napamMeTpoB ABMKEHHUS Tl C TIOMOIIIBIO OOIIUX TEOPEM TMHAMUKH.



Ilopsinok BbIMOTHEHHs1 Pa0OTHI:

J1nst BBITIOSTHEHUsT PA00ThI HEOOXOMMO 3HATh:
Pabora mocrosHHOI cwiibl F Ha TpSMONIMHEWHOM yYacTKe MyTH S ompeiensercs mo ¢gopmyle

W=F-5 (sanpaBnenye CuIBI COBHNAAET C HANPABICHHEM IIEPEMEIICHHS);
MorHOCTh — 3T0 paboTa, COBEPIIEHHAS B SMHUAIYY BPEMEHU

P=£=F.—§!

t (12.1)

OTKY/Ia 4acTo MpUMeHsieMasi JJ1s pacyéra ¢popMyra OrpeaeaeHrs MOITHOCTH

P=F-V. (12.2)
KIII — 5T0 OTHOIICHHE TIOJIE3HOH MOIITHOCTH KO BCEi 3aTpaueHHON
13
n=—:

[Ipu pemieHMHM HEKOTOPBIX 3a4ad YYWTBIBAIOTCS CUJIBI TPEHHS CKOJIBKEHMsS, IIPU OIPENCIICHUU
KOTOPBIX CIIENy€eT 3HaTh, 4TO

Fop =1 Ry (12.4)

rie Rn —cuna HopMmanbHOro naBnenus; f — xooadduimeHT TpeHus (MpHBENSHHBI KO3(QUIMEHT
COITPOTHUBJICHUS IBUKCHUIO ).

OCHOBHBIMH 3JIEeMEHTaMU JIMHAMUKU TIPU PelieHnu 3-i 3aa4u SBISIOTCS: TeopemMa 00 U3MEHEHHU
KOJTMYIECTBA JBMKEHUSI, TeOpeMa 00 M3MEHCHUU KMHETHYECKOM

SHEPIyu MpH MOCTYMATENFHOM JIBIKEHUU Tella U TeopeMa 00 M3MEHEHUN KHMHETHYECKOW YHEepPTuu
MIPH BPAIIATEIIHFHOM JIBWKEHUH TBEPIOTO TEJa.

Ecnu Touka maccoii M, Haxofsch TMOA JEHCTBUEM MOCTOSHHOM cuibl F B Teuenuu tc , nBuraercs
MIPSIMOJTMHEHO, TO TeopeMa 00 M3MEHEHUH KOJIMIECTBA JBIDKCHHUS BRIpayKaeTcs (hopMyIioi

mV —ml, =Fi, (12.5)

e MV-mVo - BelWYMHA W3MEHEHHUs MIPOESKIMK KOJIMYECTBA JABMKEHHUS HA OCh, COBMAJAIONIYIO C
HAIPaBJICHUEM JIBIDKCHHUS

F t - mpoekius uMITynbca CHITBI Ha TYXKe OCh.

Ecmu, paccmarpuBast neiicTBue cwibl F Ha MarepualbHYIO TOYKY Maccod M, YYUTHIBAThH
HENPOJODKUTEIBHOCTh €€ IEHCTBUSA, & IPOTSHKEHHOCTD, TO €CTh TO PACCTOSHHUE, HAa KOTOPOM JIEHCTBYET
CHJIa, TO TIOJTyYHM TeopeMy 00 H3MEHEHHH KHHETUISCKON SHEPTHH TOUKU

mV:  mb;

=W,
2 o

Sl WA (12.6)

e
W — pabota Bcex cuil, IPUIIOKEHHBIX K TOUKE;

mV, mV=

2 2 — KMHETUYECKas SHEPrusl TOUKH B Ha4aJle ¥ KOHIIE IEHCTBUS CHIL.
V3meHeHne KMHETHYECKON 3HEPIUH MpU BpallaTeJIbHOM JIBIDKCHUH Tejla TaKkKe paBHO paboTe, HO

IIPU BpallleHUH. 3/1eCch paboTa MPOU3BOANTCS HE CHIION, @ MOMEHTOM CHJIBI IIPU MTOBOPOTE TBEPAOTO Tela

Ha HekoTopblif yron ¢ , te. 1 =Mu @

IIpY BpalllCHUU

Y TOLJA 3aKOH U3MEHEHUs KHUHETUYECKOW SHEPTUU TBEPIOIO Tena

- —
-~ - (12.7)

e

| — MoMeHT nHepmu TBEPIOTO TeIa OTHOCUTEIBHO OcH Z,



@0, (O— YIJIOBBIE CKOPOCTH COOTBETCTBEHHO B Ha4ajle ¥ KOHILIE BPAILICHHUS.
[Tpu perienun 3a1a4 peKOMEHIyeTCsl TaKask OCIIeI0BaTeIbHOCTb:

Bbiienuts ToUKy, IBUYKEHUE KOTOPOH pacCMaTpUBAaETCsl B IaHHOM 3a1aye.

BbIsiIcCHUTB, KaKue akTUBHBIE CHIIBI ICUCTBYIOT HA TOUKY, U M300pa3uTh UX HA PUCYHKE.

OcBOOOIUTB TOUKY OT CBSA3€H, 3aMEHUB UX PEAKIMAMHU.

BriOparsb pacnonoxkenve oceil KOOpIMHAT U, IPUMEHUB HEOOXOIMMBI 3aKOH WIIH

TEOPEMY, PELLIUTH 3a/1a4y.

O~ owpN -

WuauBuayaabHble 3a1aHNUS /IS BBINOJIHEHHS] MPAKTHYECKOro 3aHsATHs Nel2 npuBe/ieHbI B
Tadmuue 12.1. Padora cocrouT u3 2-X 3aja4.
Tabmuua 7.1 — PacyeTHble JaHHbIE

Ne papuanTa | 3amaua

1 1 10
2 2 11
3 3 12
4 |4 113
5 5 14
6 6 15
7 |7 16
8 '8 17
9 9 18
10 | 10 119
11 11 20
12 12 21
13 13 22
14 14 23
15 15 1
16 16 2
17 17 3
18 18 4
19 19 5
20 20 6
21 21 7
22 22 8
23 23 9
24 1 16
25 |2 17
26 '3 18

3agaun

1. Hna nogséma 5000 M3 BOmpI Ha BBICOTY 3 M TIOCTaBJICH HACOC C JIBUTATENIEM MOIIHOCTBIO 2 KBT.

Ckonbko BpemeHH rorpelyeTcst 1y1st iepekadkul Bombl, eci K11 nacoca pasen 0,87

2. Tpancrioprép nomaumaet rpy3 Maccort 200 Kr 3a Bpemsi, paBHOE OIHOM ceKyHze. [|iHa JeHThI
TpaHcroprépa 3 M, a yron Hawiona a=30°. KIIJT Tpaucroprépa cocrapimser 85%. ONpeleiTh MOIIHOCT,
Pa3BUBAEMYIO EKTPOIBUTaTe/IeM TPAHCIIOPTEPA.



3. Touwmnbii kamenb guamerpoM d = 0,5 m gemaer 120 o6/mMuH. OOpabarbiBacMas JICTalb
nprKuUMaeTcs K kamHro ¢ crior F=10 H. Kakas MotHOCTh 3arpaunBaeTcst Ha IUTMQOBKY, €CITH KOdP(UIMeHT
TpeHust KamHst o aetas f=0,2.

4.  Onpenenuts paboOTy CUITBI TPESHHUSI CKOJTBKEHHSI TPH TOPMOKEHHUH BPAILIAOIIIETOCS JTHCKA THAMETPOM
d= 200 mmM, crienaBIIero 10 OCTaHOBKH JiBa 000POTa, €CJIM TOPMO3HAST KOJIOKA TPHKMMACTCS K JIUCKY C CHITON
F=400H. KoahduiweHT TpeHusI CKOMBKEHHUSI TOPMO3HOM KonokH 1o aucky f = 0,35.

5. Ckopocth camonéra Mpu OTPHIBE OT BINETHOM TONOCHI MODKHA ObITh 360 kMm/4. Omnpenenvrsb
MHUHAMAJIBHYIO JUTHHY B3JIETHOW IOJIOCHI, HEOOXOMMMYIO JUISL TOTO, YTOOBI JIETYMK TIPH Pa3rOHE WCIIBITHIBAI
TIEPETPY3KY, HE IPEBBILIAOLIYIO €I0 YTPOCHHBIH BeC. JIBIKEHHE CUUTATh PABHOYCKOPEHHBIM.

6. Bepronét, Macca KoToporo ¢ rpy3oM 6 T, 3a 2,5 MuH. Habpai BeicoTy 2250 M. OnpeneniTh MOITHOCTh
JIBUTATEIIS BEPTOJIETA.

7. Tpancrioprép nmomaumaer rpy3 Maccoir 200 Kr 3a Bpemsi, paBHOE OHOM cekyHje. /[mMHa JeHThI
TpaHcnoprépa 3 M, a yron Hakiona 0=30°. KIIJT tpancrioprépa cocrasusier 85%. OmnpeieauTh MOIIHOCTb,
Pa3BUBAEMYHO ICKTPOIBHTATE/IeM TPAHCIIOPTEPA.

8. TMoe3muuer co ckopoctbio 36 kv/4. MormrocTts TerwioBo3a 300 kBt. Crna Tpenwst cocrarisier 0,005
Beca roesia. OnpeenTs BeC BCEro COCTaBa.

9. s nogséma 5000 M3 BOmBI Ha BBICOTY 3 M TIOCTaBJICH HACOC C JIBUTATEIEM MOIIHOCTBIO 2 KBT.
Cronbko BpemeHu notpedyeTcs st niepekauku Boabl, eciiu KI1/1 nacoca pasen 0,87

10. JlmHamoMeTp, YCTaHOBJICHHBIH MEXTy TEIUIOXOIOM W Oapkel, rmokaspmBaeT cmny Tsaru 30 kH,
cKopocTh OykcupoBku 18 km/4, MotHocTs mBurarents 550 kBT, OnpenenuTs CHTy COMPOTURICHHS BObI KOPITYCY
Oykenpa, ecm KI1/] cumoBoii ycranoBku 1 BuHTa paseH 0,4.

11. Tpancnoprép nomuuMaer rpy3 Maccord 200 kr Ha aBromanmHy 3a Bpems t=1 c. J[nunHa jeHTHI
Tpancrioprépa 3 M, a yrom Hawiona 0=30". KoddguimeHnt mnonesHoro jeiicTBus TpaHcroprépa n=85%.
OrnpeiennTh MOIITHOCTb, PA3BUBAEMYHO €10 JEKTPOIBUTATEIEM.

12. Tpaucnoprép nomanmaer rpy3 maccoid 200 kr Ha aBromammHy 3a Bpemst t=1 C. JimHa neHTsI
TpaHcrioprépa 3 M, a yron Haknona 0=30°. Kodbduiment nomesHoro neifctsus Tpaacroprépa n=85%.
OrnpeesTh MOIITHOCTb, PA3BUBAEMYTO €10 HEKTPOIBUTATEIIEM.

13. TowwmbHeii kameHnp muamerpom d = 0,5 M gemaer 120 o6/muH. OOpaOarbiBacMasi IeTab
TPIKUMAETCst K KamHio ¢ crtor F=10 H. Kakast MorHOCTE 3arpadamBaeTcst Ha MUTH(OBKY, €ciTi KO3 dUIeHT
Tpenust KamHst o netas f=0,2.

14. OnpenemuTs pabOTy CHITBI TPEHUSI CKOJIBKEHUSI IPH TOPMOKEHHUH BPAL[AFOLLIEr0Cs IMCKA THaAMETPOM
d= 200 MM, c/IeaBIIero 10 OCTAaHOBKH J1Ba 000pOTa, €CITM TOPMO3HAsT KOJIOZIKA [PHIKUMAETCS K JIUCKY C CHJION
F=400H. KoahduImeHT TpeHHs CKOJTBKEHHS TOPMO3HOM KooK 1o jiwcky T = 0,35.

15. Koneco 3y0Ouaroit nepenaun, nepeaarorieid MouHocts P=12kBr, BpaiiaeTcsi ¢ yIiioBOi CKOPOCTBIO
®=20 pajr/c. OnpeaenuTs OKPYKHYIO CHITY, ICHCTBYOIIIYIO Ha 3y0 Kojeca, eciti quameTp koreca d=360 mm.

16. MaxoBuK BpaIlaeTcsi BMECTE€ C TOPHU3OHTAIBHBIM BajioM, Hardbl (YUacTKH, ONUPAOIIMECS Ha
TO/IIMITHAKK) KOTOporo umMeroT auamerp d=100mm. Harpyska Ha Kakapiid w3 AByX momummHukoB F=4 xH.
[MpuBeneHHbIN KODPUIMEHT TpeHs CKobKerus B ommiaikax f=0,05. Onpenenuits paboTy, 3aTpaiuruBacMyro
Ha MPEOJIOJIeHIE TPEHHS 3a JIBa 000pOTa MaXOBHKA.

17. HayaB mBuTarhcsi M3 COCTOSIHHSL TIOKOS, aBTOMOOWIL PasBuil cKopocTh 40Kkm/4 3a BpeMsi 7 C.
OrnpeeTh BEJMYIHY CHJIBI TSTH, CIUTAast ©€ IIOCTOSIHHOM, €CITH CHJIa COMPOTUBRIICHHS IBYOKEHMEO coctapisieT 0,1
0T Beca aBToMoOmId, a Macca asroMoomts 1200 k.

18. ABTOMOOWJIb IBUTAJICS BHU3 10 YKJIOHY C yIIoM 0=15°, OCYIIECTBUII SKCTPEHHOE TOPMOXKEHHUE, U
npoiis myTh 55 M ocraHoBwiics. Cuila CONpPOTHBICHUS JIBIKEHMIO cocTaBisieT 0,5 oT Beca aBTOMOOWIIL.
OnpenenuTs, ¢ KaKOi CKOPOCTHIO IBUTAIICS aBTOMOOHITH B HaYasIe TOPMOYKEHIIS.

19. ABroMOOWJIb IBUTAJICS BHU3 10 YKIOHY € yIIoM 0=15°, OCYILECTBUII SKCTPEHHOE TOPMOXKEHHUE, U
npoias myth 90 M ocraHoBwics. Chila CONMPOTHBIICHHMS JBIDKEHHUIO cocTaBisier 0,5 oT Beca aBToMOOWIIL
OnpenenuTh, ¢ Kakoi CKOPOCTHIO IBUTAIICS aBTOMOOMITH B HA4aJIe TOPMOXKEHHSL.

20. TlIpu pe3xoM TOpPMOYKEHHH KOJIEca aBTOMOOHIIS 3aKIMHIIIMCH M OH Yepe3 6 ¢ octanoBwiIcs. C  Kakoi
CKOPOCTBIO JIBUTAJICS aBTOMOOW/Ib B Hadasle TOPMOXKEHHUS, €CIIM KOA((UIIMEHT TPEHUSI MEXITY MOBEPXHOCTBIO
noporu M koniecamu asromoomitst f=0,6? IToBepXHOCTh TOPH3OHTAITBHAS.

21. Tsrau pa3suBai MomHOcTh 120 kBT, TSIHET caHu BBEpX 110 YKJIOHY, yron kotoporo 10°co ckopocThio
v=10 km/4, Macca caneii ¢ Tpy3oM M=16 T. Onpenenuts KO3PPUITMEHT TPEHUS MEXKITy CaHSIMH M TIOJIOTHOM
noporu. Kakyro paboTy coBepIlaeT Trad Ha OTHOM KUJIOMETpE Ty TH?



22. ABTOMOOWITH JBUTAJICS BHU3 T10 YKIJIOHY, yroa koroporo a=10°, co ckopocteio 75 km/4. Bomwrers
HaYMHACT SKCTPEHHO TOPMO3HTb, OTKITIOYMB JABUTrareib. ONpeneuTsh BpeMsl IBYKEHUST aBTOMOOFUITS JI0 TIOITHOM
OCTAHOBKH U €70 TOPMO3HOU yTh, €CIIH KOIPMUIIEHT TPEHHS 3aTOPMOXKEHHBIX Kojiec o opory 0,3.



IIpakTuyeckoe 3ansiTue Ne 13, 14

ITocTpoenue 3m0p NPOAOJIbHBIX H HOPMAJILHBIX HANPS/KEHU ! NPU PACTS/KEHHH H CKATHH
Tema: ConpoTuBiieHHE MaTepUalioB. PacTsokeHue.
Ileanb padorbl: HayuuThCs CTPOUTH 3ITIOPBI POAOJIBHBIX CUJI M HOPMAJIbHBIX HAIPSHKEHUM.

3aganue: [ 3a0aHHOTO CTaTUYECKU OIPEIENIMMOIO CTAIBHOro Opyca TpeOyeTcs MOCTPOHUTH SIOPHI

IMPOAOJIBHBIX CHJI N u HOPMAJIbHBIX HaHpH)KeHI/Iﬁ O, 3aruMcaB B O6HICM BUAC JId KaXXIO0ro ydacCTKa
BBIPAKCHUA Nuowu YKa3aB Ha 3MI0pax UX 3HAYCHUA B XaPAKTCPHBIX CCUCHUAX.

IMopsiiok BBINOJIHEHUS:

1. Pa30uBaem Opyc Ha y4acTKH, OTpaHHYECHHBIE TOUKAMH MPUIIOKEHHS CHJT (HyMEpaIrio Y4aCTKOB
BEJIEM OT HE3AKPEIUIEHHOT'O KOHIA);

2. I/ICHOJ'ILSYSI MCTOL CequHﬁ, OIpeaciEieM BEIIMYUHY MMPOAOJIBHBIX CHUJI B CCUCHUHN KAXKIOTO YHACTKA: N

=>Fi;

3. Bribupaem macmTab v CTPOUM SIIOPY MPOAOIBHBIX CHJI, T.€. IO/ H300paskeHneM Opyca (KU PsIoM)
HPOBOJIUM IIPSIMYIO, TTAPALICILHYIO €70 OCH, U OT 3TOM MPSIMO TIPOBOIUM TEPIICHIUKYIISPHBIC
OTPE3KH, COOTBETCTBYIOIIME B BELIOPAHHOM MAaCIITa0e MPOIOJIBLHBIM CHIIaM (TTOJIOKUTEIIHHOE 3HAYCHHE
OTKJIa/IbIBACM BBEPX (MJIM BIIPABO), OTPHUIIATEIFHOE — BHU3 (MJIM BJICBO).

4. Onpenensiem oO1iee nepeMenieHrue Opyca u CTpOUM JITI0PY NEepeMeIIeHnui O MOTIEPEYHBIX
CEUYCHMUIA.

5. Cpenarb BBIBOL.

3agaua Nel

[TocTpouTs 3MMIOPBI MPOAOIBHBIX CHJI, HOPMAaJIbHBIX HANpshKeHUH. JlaHHBIE [T CBOETO BapUaHTa B3SITh U3
TaOJIUIIBI.

Howmep Howmep Fi, kH F2, kH Fs, kH A1, oM’ Az, M’
BapI/IaHTa CXEMbI

1 | 1 10 16 12 5 8
2 2 6 14 8 12 35
3 ' 3 5 10 14 ' 4 ' 9
4 4 12 14 8 12 7
5 5 14 17 9 10 5
6 6 25 12,5 15 13 15
7 ' 7 36 8 22 5 7
8 8 15 6 26 2 8
9 9 2 8 5 4 6
11 1 9 13 17 9 4




1 2 75 10 6.8 10 5
oz 3 6.8 i 1 13 7
1 4 24 5 7 15 18

15 5 3 9 4 17 1
LI 3 1 3 5 19 28

17 7 13 17 22 45 55
I 8 18 21 30 15 11
o 9 19 14 23 7 10

20 10 20 26 2 125 85
o1 1 6 2 15 10 6

22 2 7 40 20 8 1

I 3 22 10 17 16 9
(&
2 4 28 5 16 3 8
25 5 3 8 24 15 10




3agaya Ne2 [locTpouThs SmIOpBI NPOIOJIBHBIX CHJI, HOPMAJIBHBIX HamnpspKeHUM. JlaHHBIE [UIsI CBOEro

BapuaHTa B3ITh U3 Ta6J'II/IHBI.

2

Howmep Howmep A, cM Fi, kxH F2, kxH L1, M Lo, M | 3, M
CXCMbI
BapuaHTa
1 1 10 10 18 1 1,2 2,2
2 2 12 15 10 0,8 0,5 13
3 3 14 20 36 1,4 2 1
4 4 18 36 42 0,4 0,6 0,8
5 5 12 25 36 14 0,5 0,1
6 6 5 9 12 0,8 0,6 0,3
7 7 4 2 8 1,2 1,5 0,8
8 8 2,5 8 5 3 2,5 1,5
9 9 3 5 2 0,8 0,2 1,2
10 10 7 5 12 1 1 1,5
1 1 4 6 10 0,2 0,7 1
12 2 10 40 27 18 2,4 3
13 3 15 8 16 0,5 0,5 0,5
14 4 4,6 4 6 0,2 0,4 0,4
15 5 2 10 14 1,2 19 2
16 6 7 6 13 1,2 0,8 1
17 7 9 12 7 15 1,2 1,3
18 8 10 25 17 2,2 1,8 2
19 9 2,8 9 15 1 1 1
20 10 3,2 10 16 04 0,7 13
21 1 4 14 10 0,6 1 0,8




22 2 55 13 5 1,2 0,6 1
23 3 2 8 4 1 0,5 0,5
24 4 12 29 19 2,2 2,1 2
25 5 8,5 23 28 14 0,8 1
26 6 5 8 14 0,3 0,2 0,1
27 7 6 12 8 0,5 0,8 1
28 8 3,7 10 4 0,1 0,5 0,7
29 9 12 36 25 1 1,2 0,6
30 10 2,8 12 7 0,4 0,6 14
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IIpakTuyeckoe 3ansTue Ne 15, 16

PacueTbl cTepKHell HCIBITHIBAIOMIMX Je(GOpMALUI0 pacTsKeHUs (CKATHS)
Tema: ConpoTuBiieHHE MaTepralioB. PacTsokeHue.

Ieap paGorbi: HayuuTbcst  BBINONHATH — PacyeThl  JJIEMEHTOB  KOHCTPYKIMH, — HCIIBITHIBAFOIIMX
nedopMalnio pacTsHKEHUs (CKATHS).

3ananue: [ 3aaHHOTO JABYXCTYIIEHYATOTO CTAJILHOTO Opyca, Harpy>KeHHOro AByMms cuiiamu F1 u Fo,
HOCTPOUTH 3MIOPbl NpoaoibHBIX cuil (Nz). OmnpenenuTh IUIOMIAAX MONEPEYHbIX CCYCHUH W JHaMeTp
KaXJ0M CTyneHH Opyca W3 YCIOBUS IPOYHOCTH; IOCTPOUTH SHIOPhl HOPMAJIBHBIX HANPSHKEHUIA;
OIIPEACTUTh YIJIMHEHHE (YKOPOUCHHE) KaKIOW CTYNEHH W HAWTH TepeMelIeHHne CBOOOIHOro KOHIA
Opyca.

[Ipu pacuerax npuHATH [0][0] =150Mna; E=2-10°"MIla. icxonubie TaHHbIe BBIOpATh U3 TAOJIHIIBL.
Howmep BapuanTa B35iTh B COOTBETCTBUHM C HOMEPOM CTY/ICHTA B CIIMCKAX I10 JKypHAITY.

IlopsiioK BHINOTHEHHUS:

1. 1300pa3uth pacueTHyIO CXeMy B COOTBETCTBHUH C BADHAHTOM.

2. Bemmcarb UCXOHBIE JaHHbIE U3 TAOIHIBL.

3. Paznenuts Opyc Ha y4acTKH, TPAaHUIIBI KOTOPBIX ONPEACISIOTCS CEUSHUSMH, TIIe N3MEHSFOTCS II0IAIb
HONEPEYHOTO CEYEHHMS WM TIPUIIOKEHBI BHEIITHUE HAarpy3Ku. [I[poHymMepoBarh y4acTKy.

4. OrpenieuTh BHYTPEHHUE CHIIOBBIE (PaKTOPBI HA KJKIOM YYaCTKE ISl Yero MPUMEHNUTh METO/I CEUCHHS.
5. IToctpouTts 3mropy N

6. Y3 ycrmoBHs IPOYHOCTH MTPU PACTSDKSHUH.

N.
z
Omax = I = [0]
Haiitu rIiomaab NOnepeYHbIX ceueHui 6pyca Ha KaXXJI0M Y4aCTKe.
— el ~ ol ( MMZ)

OnpenenuTs AUaMeTp KaKJI0ro U3 CeUSHUH:

d>\/§d>\]r_‘q
TN E TN E (mm)

OKpyIIIHTEL THaMETpP JI0 CTaHAAPTHOTO 3 psita uncen R40.

Al ‘TdiAl e md} Al ‘ngAI = nd3

1_41'—4

Y TOYHUTD TITOLIAIM TIONEPEUHBIX CEUEHHIA:
8. OnpenenuTs HAPSHKEHUS Ha KKIOM M3 YUaCTKOB.
0 D=
wem LA THET 4 (MTa)
9. [ocTpouTk MOy HOPMATTFHBIX HANPSHKEHHIA TI0 [UTMHE Opyca.
10. Onpenenuts qeopMalmio KaxIoro yyacTka.

11. OnpenenuTh nepemenieHue CBOOOTHOTO KOHIIa Opyca.
Al=Ah+ Al
12. BeiBop.



3ananusi K npakTuyeckomy 3ansituio Ne 15, 16
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IIpakTHyeckoe 3ansiTue Ne 17

Pacuernl Ha CABHI U CMATHE

Tema: ConpotuBiienrne MmatepuainoB. Cpe3 u CMsITHE.

Heaw padorbi: HayuuThes pemats npakTHYECKUE 3a/1a4M Ha TEMY CpPe3 U CMSITHE.

3ananue: /{ropamomunueBas miacTiHa 1 TommHOM t1 MM CkileeHa KapOMHOIBHBIM KIIEEM CO

CTEKJIOIUIACTUKOBOM TJIACTHHO#H 2. Onpe/IenTh TOMIIMHY t2 ITaCTUHBI 2, MIMPUHY D 00eUX MIACTHH 1
JUTMHY KJIeeBOrO 111Ba, eciiu F H, nomyckaemoe HanpsbkeHue Juts aropamromutust [op] = 100 v/Mm2, muist

CTEKIIOILIACTHKA [0p] ¢ = 75 H/MM2, JUIsl KJIEeBOTO 11IBa [Tep] KT = 5 H/MM.

IMopsiiok BbINOTHEHUS:
1. Beimuimure gaHHbIE TS BallIero BapyuaHTa (COIIaCHO HyMEpalluy B KypHAJIe).

Ne F t1, Ne F t1, No F t1,
BapHaHTa H e BapHaHTa H e BapHaHTa H e
1 550 11 11 650 1,3 21 550 11
2 600 1,2 12 700 1,4 22 600 1,2
3 650 1.3 13 550 11 23 650 13
4 700 1,4 14 600 1,2 24 700 1,4
5 550 11 15 650 13 25 550 11
6 600 1,2 16 700 1,4 26 600 1,2
7 650 13 17 550 11, 27 650 13
8 700 14 18 600 1,2 28 700 1,4




9 550 11 19 650 1,3 29 550 11
10 600 1,2 20 700 1,4 30 600 1,2
2. PemmTe cBOM BapHaHT.
3. Cnemnaiite BBIBOLI.
IIpakTHyeckoe 3ansTHe Ne 18
OnpenesieHHe MOMEHTOB HHEPLHH MPOCTBIX ¢uryp

PacuyeTsl Ha cIBHT U cMsATHE
Tema: ConpotupieHre MaTeprualioB. [ eOMeTpUIeCKre XapaKTEePUCTUKH TIJIOCKUX CEUECHUH.

He.]'ll) paﬁoTbI: OcBoeHue IMPAKTUYCCKHUX HABBIKOB, H€06XOI[I/IMI>IX IJIA ONPEACTICHUSA TCOMETPUICCKUX

XapaKTCPUCTHUK ITOIICPEUHBIX CEeUeHUN CTep)KHeﬁ.

3aganue: 1. BprumciuTh IVIaBHBIE IEHTPAIbHBIE MOMEHTHI WHEPIHUM CEYCHUM, TPEIACTABICHHBIX Ha
cxemax. [Ipu pacuérax BOCIOIB30BaThCsl JAHHBIMU TAOJHUIIbI, BEIOpaB HEOOXOTUMBIE 3HAYCHUSI.

MoMeHTBI HHEPIMH NTPOCTENIINX CEUEHUI
IIpsiMOyTONBHUK 1 KBagpar

OceBble:
__bR®. _ bR®

Je = 127 7 12

Jx-OTHOCHUTEILHO OCH XX

__mb®.  _ mb®
Lh=%h=%
Jy-oTHOCHUTENBHO OCH VY
[Monsipubrit: Jp=Jx+Jy
Kpyr u xonsLo
wd nd®
]_)‘ —]:\’ = E]) —]x T 64
Ocesble: - KpyT;

wd® wd®
j)_ =].‘: — 1—4 (1 - cq')])_ =]X = 764 (1 T C4)
-KOJIbIIO

_ wd® _ nd®

[TonspHbie - KpyT;




L= -c, =2 a-c

- KOJIBLIO.

MomeHTBI HUHCPIUH OTHOCUTCIIBHO IMapaJUICIIbHBIX HPSAMbBIX

]x =]XO +a2A]X =].\'O +a2A

e J«- MOMEHT HHEPIIUU OTHOCUTEIIBHO OCH XX;
Jx0- MOMEHT UHEPIIMH OTHOCHUTEIILHO OCH X0XO0;
A-TiToIma b CEUCHNUST; - PACCTOSTHIE MEXKIY OCSIMHU.
TaOmma qaHHbBIX

3aganus K npakTHueckomy 3aHsaTuo Ne 18

X0

Bapuant
Ilapametp
1121314 |3 | 817189410
dy,Mmm |72 |80 |88 (96 |98 |72 |76 |88 |96 |104
dz, MM |12 |14 |16 |18 (10 |12 |14 |16 (18 | 20
h,mvM |72 |80 |88 |96 (98 (72 |76 |88 [96 [104
b,Mv |36 |42 (48 |54 |60 |36 |42 |48 [ 4 | 60
" ae,mM |48 (52 |56 (60 (58 (48 |48 |56 {60 | 64
hy,mm |16 |18 |20 |22 |24 |16 |18 |20 |22 | 24
" b, mm (32 (36 (40 [44 |48 |32 {36 (40 |44 | 48
hz,vmm |6 |8 (10|6 |8 (10 |6 |8 |10 | 6
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BapuaHT.

3. Caenaiite BBIBOLIL.

2. Perare cBoit



Homep | Cxema ceyenus | Llsemnep |PaBroOokwuii |/IByTaBp
BapHWaHTa 1o puc.19 No yroJIoK Ne Ne
01 1 14 8(8) 12
02 2 16 8(6) 14
03 3 18 9(8) 16
04 4 20 9(7) 18
05 5 22 9(6) 20a
06 6 24 10(8) 20
07 7 27 10(10) 22a
08 8 30 10(12) 22
09 9 33 12,5(10) 24a
10 10 36 12,5(12) 24
11 1 14 8(8) 12
12 12 16 8(6) 14
13 13 18 9(8) 16
14 14 20 9(7) 18
15 15 22 9(6) 20a
16 16 24 10(8) 20
17 17 27 10(10) 22a
18 18 30 10(12) 22
19 19 33 12,5(10) 24a

IIpakTuyeckoe 3ansitue Ne 19
OnpeneieHne MOMEHTOB MHEPIIMH
COCTABHOIO CeYeHHsI
PacuyeTsl Ha ¢IBHT U cMsITHE
Tema:

COHpOTI/IBJICHI/IC MaTCpUuajioB.

['eomerpuueckue XapaKTEPUCTUKU
IJTIOCKUX CEUECHUIA.

Heas padorer: OcBoeHUE MPAKTUUECKUX

HaBBIKOB, HCO6XOI[I/IMBIX JIIA
OIpeieTICHUs reOMETPUYECKUX
XApPaKTEPUCTUK  TONEPEYHbIX CEYCHHH
CTEPKHEM.

3apanue: 1. /s cocraBHOTO
rorepevHoro ceueHus (puc.19),
COCTOSIIIIETO U3 JIBYTaBpa, IIIBEILIEPA,
yTOJIKa, 33JJAHHBIX B Ta0JHIIE, TPEOyeTCsI
BBIYMCIIUTH ITTaBHBIC IEHTPATEHBIC
MOMEHTBI HHEPIIUH; OTPENICIUTh
TTOJIO’KEHHUE TIABHBIX [IEHTPATEHBIX OCEH.

BapuanTsl 3anannii: cxembl Quryp
n300pakeHbl HA PHCYHKE, a HCXOAHbIE
JAaHHbIE MpeICcTaBJIeHbl B TadJau1e.



2. PemiTe cBOM BapuaHT.

3. CruenaiitTe BBIBOLL.

3aganus K npakTHYeckomy 3aHaTHio Ne 19
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IpakTnyeckoe 3ansTue Ne 20
IocTpoenne HMOpP KPYTALIHNX MOMEHTOB
Tema: Conporusienue MarepuainoB. Kpyuenue.

Hean padorei: Hayuutbes onpenensite BEIMUYMHY KPYTSIIMX MOMEHTOB, CTPOUTH AMIOPBI KPYTAIIUX
MOMEHTOB.

3aganme: J{ns cranpHOrOo Basa (PUCYHOK) TOCTPOHUTH SIIOPY KPYTSIIMX MOMEHTOB. JlaHHBIE IS
Pa3IMYHBIX BAPUAHTOB YKa3aHbI B TAOJHIIE.
MormHocTh Ha 3y0uarhix Konecax npuHsaTh P2=0,5P1; Ps=0,3P1; P4=0,2P1.

HOpﬂ)IOK BbIINOJIHCHUSA

1. Onpenenuth Bpalarome MOMEHTHI Ha IIIKUBAX;
2. ITocTpouTh SMIOPHI KPYTSIIINX MOMEHTOB;
3. Bomonuuts pabory;
4. Crenarb BBIBOI.
3ananus k npakTHyeckomy 3aHaTuio Ne 20



n Py P3 Py Py
== —— e
o d
0,3m 0,5M 0,9m
v P4 Pl PZ P3
L
= — e
0.2m | 04 M 0,7m
Vi P Py Py Py
Lo A
e s s
04m | 0,7M 0,8m
vin Pa Pa P3 Py
— ) ' —
= 7
0,7m | 0,4m 0,8 ™
X Py Py P o
i)
W_ : TS L4
04Mm | 0,6 M 0,9m
Puc. 1
Tabnuua 1
BapuanThl Hg;?;‘é‘:" o, pan/c | P, kBT || Bapuantu NS:?:;% w, paa/c | P, kBT
1 P B HG 3 | 24 12 6, 16, 26 vi 60 30
2,12,22 l 48 18 7,17, 27 vil 36 22
3, 13,23 U] 30 20 8, 18,28 Vil 50 26
4,14, 24 v 40 14 9, 19, 29 IX 28 10
5, 15,25 A" 25 60 10, 20, 30 X 62 16

IIpakTuueckoe 3ansaTue Ne 21

PacyeTsl mpu Kpy4yeHun

Tema: Conporusnenue marepuainos. Jlepopmanus kpydeHus.



Heab padorsl: HayunTthest onpeaensTh BEIUMYHHY KPYTAIIMX MOMEHTOB, ONPEAETSATh TUaMEeTp Bajia U3
YCIIOBHSL TPOYHOCTH MPU KPYUEHUU U ONPEAEISTH YTOJl 3aKpyYHBAHUSI.

3aganme: Omnpenenurh BeIWYMHY KpPYTAIIMX MOMEHTOB JJISl KaKAOMO Yy4yacTKa, IOCTPOMTH SIIOpY
KPYTALIMX MOMEHTOB, OIIPEICIIUTh AUAMETP BaJla HA KaXKIIOM y4YacTKe, OIPEACIIUTh YroJl 3aKpy4UBaHUs
Ka)XJI0r0 ydacTka. [ [puHATE MOITHOCTB Ha KoJIecax:

CxeMy U MCXOHBIE JAHHBIE BEIOPATh B COOTBETCTBHH C HOMEPOM CTYJICHTA IO CITUCKY B XKypHAJIE.

Jli1 Bcex BapuaHTOB IIPUHUMATH: [z][7] =25MIla; G=810"MIla
Ilopsinok BeINO/IHEHHS:
1. 300pa3uTth pacueTHyO CXEMY.

2. Pa30uTh Bax Ha y4acTKH U POHYMEPOBATh HX.
3. OnpenenuTh MOIIHOCTh Ha KOJIecax.

| Yo

P
4. OnpenenuTh Bpalllatolliie MOMEHTHI Ha Konecax: Mgp= 0 W Hwm,
e P — MOITHOCTD Ha KoJiece (BM), w — yIioBast CKopocTs (pad/c)

5. OnpenenuTs KpyTSIIMEe MOMEHTHI Ha KayKI0M ydacTke — Mk.

6. [TocTpouTh SMIOPY KPYTAIIMX MOMEHTOB — M.

7. VI3 ycrioBHsI TPOYHOCTH MPH KPYUCHUU:
M,

Tkmax: ;VAT‘

P

OIIPENENUTh TPeOyeMbli MONEPEUHbI MOMEHT COIPOTUBIIEHUS [T KQKIOI0 yyacTKa:

nd? s,'lsw R
W=— ~023 d= P ® 5w
P26 \J, T ~ R

OprrJ'II/ITL MOJIYYCHHOC 3HAYCHUC OO CTaHIAPTHBIX.

9. OnpeneuTh MOJSIPHBIC MOMEHTBI HHEPIIUH CEYSHHI [T KaKIOTO YIacTKa:
4
J»=0,1d"(mm)
10. Omnpenenuth YIIbl 3aKPYYHBAHUS KaKIOTO ydYacTKa, MPUHSB JUTMHBI yYaCTKOB OJMHAKOBBIMH H

paBHbIME | =300Mmm
0 M,-¢
o= ﬂ ! 180° Mkl
n GJ, I’ GV,
11. Beison.
Tabmuna — BapuanTtsl 3a1anuii
Bapuant PikBt o™/e Ne 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, 27. 35 40 7
8, 18, 28. 24 15 8
9,19, 29. 50 100 9
10, 20, 30. 11 24 10

3ajanus K npakTHYeckoMy 3aHaTHIO Ne 21




=300t

1

my=500H-M ; my=600r-M
m /\

2

My
my=1000r-»;
’\ /\

- mz. - my=12004-M

5 mz=800H-M mf=900,+”m ..500'1.”

My =400H-M

h71= 14004-m

IIpakTHyeckoe 3ansTue Ne 22, 23



IMocTpoenne 3miop nonepevHbIX CHJI M H3rMOAIOIIUX MOMEHTOB

Tema: ConporusiieHre matepraion. 3rud.

Heab padoThi: [1oay4dnuTh MPAKTHYECKUE HABBIKK B TIOCTPOSHUH SITIOP MOMEPEYHBIX CHJI U M3THOAIOIINX
MOMEHTOB B OaJIKe.

3ananue: /1151 3a1aHHON IByXOIIOPHOM OAJIKH (PHCYHOK) OIPENENIUTh PEAKIUU OTIOP, TIOCTPOUTH SIMIOPHI
MOTIEPEYHBIX CHJI, U3TUOAIONIMX MOMEHTOB M ONPEIEIUTh pa3Mephl MONEPEIHOro cedeHus B hopme
NPSIMOYTOJILHUKA WITH KPyTa, MPUHSIB JIst ipsiMoyronbhika h/b=1,5. Cunras, uro [6]=160 MI1a,
F1=22xH, F=17xH, M=7xH/Mm.

Suswn

8.
9.

Iopsiiok BbINMOJIHEHUS

BbruepTuth cxeMy 1 BBIIKCATh UCXOAHBIE JAHHBIE U1l CBOETO BapUaHTa.

Bbraeptuts pacueTHyro cxemy (CBSI3U 3aMEHUTH Ha PEAKIIUH OIIOP).

3aj1ath OCU KOOPJIMHAT (32 HayaJlo KOOPIMHAT NPUHATH KPAHHIOO JIEBYIO OIIOPY).

3anucarb yCjI0BHE PAaBHOBECHS TTIOCKOM CHCTEMBI IIPOU3BOJILHO PACIIONOXKEHHBIX chl ((hopma Ne 2).
CocraBUTh YpaBHEHHUS U ONPEAETUTD PEAKLIUH OIIOp OalKy.

Bemonauth npoBepky. [t 3TOro coctaBUTh ypaBHEHHE PAaBHOBECHs, KOTOPOE HE YUyBCTBOBAIO B
pewenuu 3agaun 2 Fiy = 0. [ToncraBuTh B HEro BCce U3BECTHBIE 3HAYEHHS. 3aTeM BCE MOJIOKHUTEIbHbIE
3HAYEHHS CIOXKHUTh M OCTAaBHUThH B JICBOM YaCTH YpPaBHEHWs, & OTPHLATENIHHBIC 3HAYCHUS CIOXKHUTh U
NIEPEHECTH B IIPaBYIO YacTh YPAaBHEHUS, IPU ITOM [TIOMEHATh 3HAK Ha +.

[poananmu3upoBars paBeHCTBO. Ecim 00e 4acTu paBHBI, TO MOTPEITHOCTD BBIYHCICHUH paBHA HYIIIO.
Ecnu >xe 3HaK paBeHCTBAa HE COOIOAACTCS — HEOOXOMMO OMPEEIUTh MOTPEIIHOCTh BEIYMCIEHUH O.
Jlyis aToro HeoOxomuMo (6€3 yueTa 3Haka, T.e. IO MOIYII0) OT OOJIBIIIEro 3HAYEHHUS! OTHSATh MEHBIIIEE,
MOJTyYEHHYIO Pa3HOCTb JIeNTMM Ha Oosbliee 3HaueHue u ymMHoxkaeMm Ha 100. [lomydeHHoe 3HaueHue
norpeHocTH (B %), CpaBHUBAEM C JOMYyCTHMBIM — 5 %.

3anucarb NOJTy4YEHHbIH OTBET.

I[To ycnoBuio paBHOBeCHUS! Ha U3TMO paccuUTaTh B XapaKTEPHBIX TOUKAX OAJIKU 3HAUEHMS MOMEPEUHbIX
CHJI ¥ M3TM0AIOIMX MOMEHTOB.

10. Mo nmoryYeHHBIM B pacyére YuciiaM IMOCTPOUTH JBE AMopbl Qy 1 Mx.
11. Cnenarb BBIBOJ O MPOJIENaHHON padoTe.



3agaHus K NPaKTHYECKOMY 3aHATHIO Ne 22, 23
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Pacyernl npu n3rude

Tema: Conporusiienue marepuaiion. [{edopmarst nzruoda.

Ileas padoTbl: HayunThcs IOCTPOSHUIO SMIOP U3rHOAOIMX MOMEHTOB U MONEPEUHbIX CHJI U IPOU3BOIUTH
pacyeTbl Ha IPOYHOCTH ITPU U3THOE.

3aganue: Jlns 3agaHHONM pacyeTHOW CXEMbl OCH OIPEIETUTh PEAKIMU OMOp, MOCTPOUTH SIIOPHI
MONEPEUHBIX CHJI U M3TUOAIOIIMX MOMEHTOB, M000paTh AUaMETP OCH U3 YCIIOBUS IPOYHOCTH MPHU U3ruoe.

Homep BapuaHTa NpuHATH COINIACHO HOMEPY CTYJEHTA B CHMCKE IO KypHaty. [l pacueToB NPUHATH:

. [1100MIIa
marepuaji ocu — craib 40, 1olyckaeMoe HanpshkeHUue Ha u3ru6 [ .

Iopsiiok BbINMOJHEHUS:

1. I3006pa3uThb pacueTHyIO CXEMY.

2. Beimucarp ucxoHbIe JaHHBIE U3 TaOIHUIIBL.

3. 3aMeHUTS JieiicTBIE OIOp Ha OalIKy CHJIaMHU PEeaKLUil.

4. CocTaBHUTh YpaBHEHHE PABHOBECHS IS TDIOCKOW CHCTEMBI TTAPAJUICIIbHBIX CHI:
[ | MA 10, [ | MB 0.

5. Haiitu 3 ypaBHEHUI paBHOBECHS HEU3BECTHBIC CHIIBI PEAKIIHIA.

6. OnpenenuTh MOMEPEYHYIO CUIIy B KKIOM M3 XapaKTEpPHBIX CEYCHHWH, KaK CyMMYy BHEIIHHX CHII,
NPUWIOKEHHBIX 110 OIHY CTOPOHY OT CEYCHHSI.

7. ITocTpOoUTH 3MIOpPY MOMEPEYHBIX CHII.

8. Onpenenuth BEMMYMHY HM3rHOAIONIET0 MOMEHTA U KaKIOIO XapaKTEpHOIO CEUEHUs, KaK CyMMY
MOMEHTOB BHEUIHUX CHWJI, IPUJIOKEHHBIX MO OIHY CTOPOHY OT CEYCHUsI, OTHOCUTEIHHO LIEHTPA TSHKECTH
3TOTO CEYEHHS.

9. [TocTpouTk 3MI0pY U3rHOAIOIINX MOMEHTOB.

10. BeiOpars Hanbosnee Harpy>keHHoe cedeHwue, e Mu=max.

11. 3anucars ypaBHEHHE yCIOBHS IPOYHOCTH MPU U3THOE:

[ umax Muﬂ 0L

]

12. Haiit TpeOyeMyto BEJIMIMHY OCEBOTO COIPOTHBIICHHUS CEU
W Mumax
X 1] (10,1
[J»" '} W3 BBIpaKECHUS; 32 a2

L ¢

L]
13. Onpenenuth tuaMerp Haubosee Harpy>KeHH pe!gﬂoro CEYEHUS OCH:
d W e gow,
O
] 3

14. OxpyrmiTh TramMeTp 110 ONrpKaiIero craHapTHOro 3HaveHus u3 psiaa R40 o tabmursr 2
15. BeiBon



3aganusi K NpakTH4eckomy 3aHsTuo Ne 24, 25
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IIpakTHyeckoe 3anaTHe Ne 26
Pacuer Ha ycTOHYHMBOCTD CKATBHIX cTep:KkHel. OnpeneneHne KPUTHYECKON CHJIbI 1 KPUTHYECKOTO
HanpsKeHUst
Tema: CorpoTuBiieHuE MaTEPUAIIOB. YCTOMUNBOCTD LIEHTPAIBHO-CKATBIX CTEPIKHEN.

Heabp padorbi: [lomyunTh mpakTUYECKHE HABBIKM [0 ONPENEICHUIO KPUTUYECKOW Harpy3Ku Hu
ko3¢ duiIMeHTa 3anaca yCTOHNYMBOCTHY MPU PacUyeTe CKATBHIX CTEPIKHEH.

3aganue: [[yi1 paBHOYCTONUMBON LIEHTPAJILHO CXKAaTOM KOJOHHBI M3 JIBYyX IIBEUIEPOB WJIM JIByTaBpOB
BBIUUCIIUTh BEJIMYMHY KPUTUYECKOH CHIIBI U KO3((PUIIMEHT 3amaca yCcTOMYMBOCTH. MOyl yIpyrocTH
cramu E=2,1-10° MI1a. JlaHHBIC 17151 3312491 CBOETO BapyaHTa B3sATh U3 Tabmuie! 1 v puc. 1

Iopsi0oK BBINMOIHEHHS:

Bbrueptuth cxeMy U BBIIHMCATh UCXOHBIE JAHHBIE [UIs CBOETO BapUaHTA.

Onpenenuts ko3 durment npuseaeHus JUHBI 1L (CXeMBI IPECTaBICHBI B KOHCIIEKTaX ).

BbIuncanTs MOMEHT HHEPIMU JUIs IAHHOTO CEUYEHMS CTEPHKHS.

OnpenenuTs II0IaAb HONEPEYHOTO CEYEHUS CTEPIKHS.

Haiiti paguyc MHEpLUH CEUECHUSL.

Onpenemuth THOKOCTH crepkHs. [1o BenmmumHe A cienarh BBIBOJ — IO KakoW (opMyie BeIeTcs
JANbHEUIINI pacyeT U IoYeMmy.

Onpenenutb KPUTUYECKYIO CUITY Fip.

Onpenenuts K03(h(HULKMEHT 3araca yCTOHUMBOCTH, ITPU HArpy3Ke paBHOM JOIYCKaeMOH.

Caenarp BBIBOI O MPOJIETIAHHOM padore.
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Tabmuua 1

Bapuanr Cxema Ne I Bapuanr Cxema Ne I
JIByTaBpa M JIByTaBpa M

1 I 10 5 19 VI 24 7
2 I 12 5 20 VI 27 7
3 I 14 5 21 VI 24, 7
4 I 16 5 22 VI 27a 7
5 I 18 5 22 VI 30 7
6 1 20 6 23 Wl 33 6
7 I 22 6 24 VIII 36 6
8 I 16 6 25 VIII 40 6
9 " 18 6 26 VIII 30a 6
10 " 22 6 27 VIII 24 6
11 i 18. 7 28 IX 22 6
12 v 22a 7 29 IX 18 5
13 v 24, 7 30 IX 20 5
14 v 27 7 31 IX 27 5
15 V 30 7 32 X 30 5
16 V 33 5 33 X 33 5
17 V 24 5 34 X 36 6
18 VI 27 5 35 X 22 6
36 X 20 6




3akiaoueHue

[TpakTryeckue 3aHATHA TpeJHAa3HA4YEHbl IS 3aKpeIUIeHHs W YIIyONeHWsl 3HAHWH M yMEHHWH,
IIOJTYYEHHBIX BO BpEMsl TEOPETUYECKUX 3aHATUN. DBBINONHEHNME NPAaKTUYECKUX 3aJaHUM  JOJDKHO
CrIocoOCTBOBaTh 0Ooyiee NIyOOKOMY ITOHHMMAaHUIO, YCBOCHUIO M 3aKpEIUICHHUIO Marepuaia IpenMerTa,
Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS, aKKypaTHOCTH, YMEHHUIO JIEJIaTh BBIBOJBI M MPABUIILHO BBITIOJIHATD
pacyeTsl.

IIpu noAroToBKe K MPAKTUYECKUM 3aHATUSAM CIIELYET UCIIOJIb30BaTh OCHOBHYIO U JIOTIOJIHUTEIBHYIO
JIUTEparypy U3 IPEICTABICHHOIO CIIMCKA, a TAK)KE PYKOBOACTBOBATHCS IPUBEICHHBIMU YKAa3aHUSAMHU U
PEKOMEHIALUSIMU.

B pesynbsrare mpojiellaHHBIX MPAKTHYSCKUX 3aHATHH MOXKHO CJICNIaTh BBIBOBI, YTO BBITOJIHEHHUE
JAHHBIX 3aJIaHUI CIIOCOOCTBYET:

- Oonee mIyOOKOMY IMMOHMMAHHIO, YCBOCHUIO W 3aKPCIUICHUIO Marepuayia o0mienpoecCHOHATLHON
JIACIUTUTHHBI;

- Pa3BUTHIO JIOTHYECKOTO MBIILICHUS, aKKYPaTHOCTH;
- IPaBUIILHOMY BBITIOJTHEHUIO PacyeTOB;

- HECTaHJapTHBIM TIOXOJaM K COCTABIJICHUIO TAOJIHII, CXEM, TPA(PHKOB;
- IPaBUIILHOMY TIOCTPOSHUIO JUarpamm, TpaduKoB, SIIOD;

- YMEHHUIO aHAJIM3UpPOBaTh, HAXOAWUTH Hauboinee S(PQPEKTUBHBIE PEUICHUS IMOCTABICHHBIX MPOOIEM,
WCITIOJIb30BaTh TOJIE3HBIN JIONOJHUTENbHBIA Marepuan NPy TOATOTOBKE MO TEMATWKE MPaKTUYECKUX
3aHSTHI;

- YMCHUIO ACJIATh BBIBOABI 11O IIPAKTHYCCKUM pa60TaM
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