MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPABOBAHMSI
POCCUMCKON ®EJIEPALIUN

((@ ﬁg%ﬁ? E)'((M 1 ®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJUKETHOE
~

OnopHsiit yHBepcuTeT OBPA3BOBATEJILHOE VUPEXXJIEHME BBICIIIEI'O OBPASOBAHUS
«CAMAPCKUI I'OCYJAPCTBEHHBI TEXHUYECKHWIA YHUBEPCUTET»

Komremx CamI ' TY

IO.H. PYBBAX

TEXHUYECKASA MEXAHUKA

Memoouueckue yxazanus K

npakmu4eCKum 3aHaAmuiIm

Camapa
Camapckuii rocy1apCTBEHHbIN TEXHUYECKUM YHUBEPCUTET

2024

2



[TeyaTaerca mo pemenuto Meroauueckoi komuccun Komtemxa CamI'TY (mpotokonm Ne 3 ot
22.11.2024 r).

Cocrasureasn: Pyooax FO.H.

TexHu4yeckasi MEXaHHKA: METOANYECKUE YKA3aHUS K MPAKTHYCCKUM 3aHATUSAM JJIsl CTYIEHTOB
CIIO / IO.H. Py66ax.— Camapa: Camap. roc. TexH. yH-T, 2024. — 64 c.

Meronuueckne yKa3aHWsS TIpeIHA3HAYECHBI JUI  CTYJAEHTOB, OOYYAIOIIMXCS IO
CIEeLUaIbHOCTU CpeaHero po(hecCuOHAILHOT O 00pa3oBaHus
08.02.02 CTpouTenbCTBO M AKCILTyaTallsl HH)KEHEPHBIX COOPYKEHHH.

Meronuveckne yka3aHHs BKJIIOYAIOT B ce0s KOMIUIEKT METOAMYECKHX MaTepHalioB,
HEOOXOIUMBIX JUIS YCIICIIHOW MOJTOTOBKH U YYACTHS B IIPOBEIEHUH NMPAKTUUECKUX 3aHATHHA 1O

nucuuiuinHe « Texuuueckast mexanuka» cryaentam CIIO.



COAEPKAHUE

BBEIEHHUE. . ..ot 4
Meronudeckne YKa3aHus IS IPOBEICHUS TPAKTUICCKHAX 3AHATH] . ... .vvvrerenrnsiieeneennns 5
1. TIpakTAIECKOE 3aHATHE NOL ... .. ettt e e e e e e 5
2. TIpakTHYECKOE BAHATHE NOZ. ...\ttt ettt et e et e e e e e e e e e et eae e e eneens e 7
3. TpakTIaecKoe 3aHATHE NO3 ... .. . e, 10
4. TIpakTHuecKoe 3aHATUEC NOA. ... .. i e 12
5. TIpakTHUECKOE 3AHATHE NOS. . ... ettt ittt et e aeae e 15
6. TIpaKTHUECKOE BAHATHE NOO. ...\ outietet ettt ettt ettt e e e et e e e ere e e enaenens 18
7. TIpaKTHUECKOE BAHATHE NOT . ...\ttt ittt ettt et e et e et e e e et e e e ereenaeenaeneens 20
8. TIpakTHUECKOE 3AHATHE NOB. . ... ettt ettt et et e e e e et ere e e enaene s 22
9. TpakTHYECKOE 3aHATUE NOD ... .. .ttt e e, 25
10. TpakTraeckoe 3aHATHE NLO. ... ..ot eaeeeas 26
11. TIpakTuaeckoe 3aHITHE Nol 1. ... oo e 31
12. TTpakTraeckoe 3aHATHE No12. .. . . . e e e aeeees 33
13. TTpaktrdeckoe 3aHATHE Nol3. ..o . e e 37
14, TIpaktrdeckoe 3aHATHE Nol4. .. . . . e 37
15. Tpaktrdeckoe 3aHATHE NolS. .. .. e 40
16. TIpakTHIECKOE 3AHATHE NOLO. ... .\ttt ettt ieeeas 40
17. TIpakTraeckoe 3aHATHE NoL7. .. . 42
18. ITpakTrdeckoe 3aHATHE Nol8. ... . . e 43
19. IMpakTtraeckoe 3aHATHE NolO. .. . . e e 45
20. TTpakTHYECKOE 3AHATHE NO20. ... .t ut ittt ettt e e ettt e ee et et ea e e e e e e e eaans 49
21. TTpakTraeckoe 3aHATHE NO2 L. ... ittt e e e 50
22. TTpakTHYECKOE 3AHATHE NO22. .. ittt ittt et e ee et e et et e e et e e e ee e 53
23. TTpakTraecKoe 3aHATHE NO23. ... . ittt et ettt et e e e e eaanes 53
24 TIpakTHYECKOE 3aHATUE NO2A. ... ot 55
25. TTpakTHYECKOE 3aHATUE NO25. ... it e 55
26. TTpakTHYECKOE 3AHATUE NO2O. ... .iut ittt ettt ee e ae e 57
1110 (S 17 (< O PP 59
] 7)o 1o 60



Beeneune

Meronuueckue ykazaHusi pa3padoTaHbl HA OCHOBE IPUMEPHOM 00pa3oBaTeIbHON MPOrpaMMbl B

COOTBETCTBUU C paboueit mporpammoii o cneruanbHocTr 08.02.02 CTpouTenbCTBO M SKCILTYyaTaIHst
WH)XEHEPHBIX COOpYKeHMii. HacTosiie MeToquueckie yka3zaHus peqHa3HaueHbl I CTYICHTOB OYHOM
(bopMbI 00yUEHUS JAHHOH CIICIIHATBHOCTH.

HuctummHa «TexHuueckasi MEXaHHKay SBISIETCS 00IenpodeccnoHanbHON JUCIUIUIMHON U TIPU ee

W3yYeHUHN OTBOIUTCS 3HAYUTEIBHOE MECTO BBIMOJHEHUIO MPAaKTHYECKUX paboT. M3 86 uacoB, koropble
COCTaBJISIIOT KypcC, Ha MPAaKTUYECKUE PaboThl OTBOAUTCS 36 dacoB. CTYIACHTHI, BBITIONHSS JTaHHBIC PaOOTHI,
peanu3yroT CIEAYIOIIME LN

1. O606IIII/ITB, CUCTCMATHU3UPOBATL, 3aKPCIIUTHL MOJIYUCHHBIC TCOPECTHYCCKHUEC 3HAHUA MO KOHKPECTHLBIM

TEMaM AU CHUITIIMHBI,

2. (dbopMHpOBaTh YMEHMsI IPUMEHATh IOJMyYEHHbIE 3HAHMsS Ha IPaKTHKe, peanu3ys €AMHCTBO
MHTEIUIEKTYaIbHON U IPAKTUYECKOU JEeSATEIIbHOCTH;

3. Pa3BUBATb AHAJIMUTUICCKUE, TIOTHNYCCKNEC HABBIKU U YMCHUSA Y 6y,I[y1_[II/IX CIICOHMaJIMCTOB,

4, BBIpa6aTBIBaTB IIprU PCIICHUH ITOCTABJICHHBIX 3aJla4 TaKUX HpO(beCCI/IOHaJ'IBHO 3HAaYUMBIX Ka4yCCTB,
KaK CaMOCTOATCIIbHOCTb, OTBETCTBCHHOCTb, TOYHOCTDb, TBOPUCCKAA MHHUIMATHUBA.

B COOTBETCTBMM € IOUIAKTUYECKOW LENbI CONEPKAHMEM IIPAKTUYECKHUX 3aHATUN 110 JAHHON
JUCLUIUIMHE SIBISIETCS PELICHUE pPA3IM4YHBbIX 337ad, HANpaBJICHHBIX HA 3aKpEIUICHUE U IOHMMAaHHE
npodeccHoHaNbHBIX ~ KOMOETeHIWd. /I mpoBeseHMs MPaKTHYECKUX — 3aHATHH MO JTUCHUIUIMHE
«TexHuueckass MExaHHKa» CHEIHAILHOrO 000pYIOBaHUS HE TpeOyeTcsl, TOITOMY MECTOM MPOBEJCHUS MO-
KET SIBJIATHCSI CTaHAAapTHAs aynuTopus Koswiemka. [IponomkuTensHOCTh pacueTHO-Tpadudeckoi paboThl - 2
akaJieMuueckux yaca. [IpeasiokeHHble 3a1aHusl MPAaKTHYECKUX paboT MHOTOBapuaHTHBIL. KakIblil cTyeHT
HMMEET CBOM BapUaHT, COOTBETCTBYIOIIMI HOMEPY 10 CIIUCKY.



IIpakTuyeckoe 3ansitue Ne 1

Onpenenenne paBHOAEHCTBYIOIIEH NJI0CKON CHCTEMBbI CXOASIIIUXCS CHJT

Tema: Ctatuka. I1imockas cucreMa CXOOSIIMXCS CHIL.

Lens pabotsl: IlomyunTh mpakTUYecKHe HABBIKM OINpENeNeHUs] PaBHOAEHCTBYIOLIEH MJIOCKOW CHCTEMbI

CXOOAIIUXCA CUJT aHAJIMTUYCCKUM U TCOMETPUICCKUM croco0amu.

LN wNE

Ilops0K BHINOJTHEHUS:

BriOpath 3ananue coracHo cBoemy Bapuanty (Taomima 1).

[TapameTpsI CHJI 1 YITIOB 3aHECTH B CO3AHHYIO TAONHMITY MJTH 3allicaTh B CBOOOIHON (opme.
Bri6pate macmtad 1t MOCTpOSHUSI.

BeInonHuTh B MaciTade 3CK1u3 CUCTEMBI CXOISAIIMXCS CHIL.

Onpenenuts B KH paBHOZEHCTBYIOIIYIO CUCTEMBI CHJI TEOMETPUYECKUM CIIOCOOOM.

Onpenenuts B KH paBHOIEHCTBYIOIIYIO CHCTEMBI CHJI aHATUTHUECKHUM CIIOCOOOM.

CpaBHUTb [TOTY4YEHHBIE PE3YJbTAThI U C/IENATh BBIBOJ O METOAX ONPENEICHUs paBHOAEHCTBYIOIIEH.
BbruncnuTh NOrpemHOCTh M3MEPEHUH sl KaXKIoro ycwius crepxkHs. /s atoro HeobXxomumo
CPaBHMUTh 3HAUEHHUS OIHOIO YCHJIUS IOJYYEHHbIE aHAJMTUYECKUM M IpauyeckuM crocodamu.
3atem (6e3 yueTa 3HaKa, T.€. 10 MOIYJII0) OT OOJIBILIEro 3HaYeHUs] OTHUMAEM MEHbIIIee, OIy4YEeHHYIO
Pa3HOCTh JIenuM Ha Oosbluee 3HadyeHue U yMHokaeM Ha 100. ITomyueHHOe 3HaYeHHe MMOrPeIHOCTH
(B %), cpaBHMBaeM ¢ A0mycTUMBIM — 5 %.

Caenatp BBIBOX O MpOAETIaHHON padore.

Tabmma 1 - BapuanTel 3ananuit

ITapamerp 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 8 112 | 5 6 |12 |12 | 5 8 12 6

F3, xH 6 2 1101215 | 2 | 10 6 2 12

F4, xH 4 (10 | 15|15 3 | 10| 15 4 10 | 15

F5, kH 10| 6 (10| 9 |18 | 6 | 10 | 10 6 9

X {rpax |30 0| 0|15 0|30 (3|3 |0]| 0

orpag | 45 | 45 | 60 | 45 | 15 | 45 | 45 | 45 | 60 | 60

X3rpan | 0 |75 | 75|60 |45 | 0|0 )| 0 [75] 75

4rpan | 60 | 30 0 60 | 60 | 60 | 50 [ 15

15 | 12 | 15




& 5.rpa 300 207 201 207 300 300 300 300 | 10 | 20
[Tapametp Bapuant
11 |12 |13 |14 | 15|16 | 17 | 18 | 19 | 20
Fl,xkH (20| 12| 3 |20 | 8 |10 | 8 | 2 | 3 | 16
F2x<H | 5| 8| 6|5 |12 9 |10|15]| 16| 2
F3,xH |10 | 6 |12 |10 | 2 | 6 | 2 [11| 10| 12
F4,xH |15 | 4 |15 |15 |10 | 4 |12 (15| 5 | 6
F5,xH |10 | 10| 9 |10 | 6 |12 | 7 [10]| 7 | 8
X lrpan | 15|30 |0 [0 [30|3|0]0][15] 0
orpan | 45 | 45 | 15 | 15 | 45 | 45 | 45 | 60 | 45 | 15
@3rpax |60 | 0 |45 (45| 0 | 0 |75| 75| 60 | 45
@ 4 rpan | 120 | 60 | 150 | 150 | 60 | 60 | 30 |150| O | 90
€5 rpan | 270 | 300 | 300 | 300 | 300 | 300 | 270 | 210 | 270 | 30
[Tapametp BapuanTt
21 |22 | 23 |24 | 25 | 26 | 27 | 28 | 29 | 30
FiLx<H | 8 | 2 |13| 9 | 3| 4|6 |2 ]|2| 8
F2,x<H |15 | 15| 7 |14 |16 | 15|18 | 6 | 5 | 12
F3,xH |13 |14 |15 |16 |17 |20 | 1 [ 2 | 3 | 2
F4xH |7 | 8| 9|10 1| 2|3 |4]| 5] 10
F5,xH | 9 |10 | 11 |20 | 19 | 18 | 15|12 | 13| 6
X 1rpang |30 |30 30| 0| 0f25|3] 0] 0] 9%
orpan | 45 | 45 | 45 |60 | 60 | O | 45| 15 | 15 | 45
@3rpan | 0| 0| 0 |75|75|60 | 0 |45]|45]| 30
@ 4rpan | 60 | 60 | 60 | 150|150 | 120 | 60 | 150 | 150 | 85
@ 5 rpan | 300 | 300 | 300 | 210 | 210 | 270 | 300 | 300 | 300 | 60




IMpakTHuyeckoe 3aHsTHE Ne 2

Onpe/esieHne YCHIHI B CTEP:KHAX CTEP/KHEBON KOHCTPYKIUH

Tema: Crartuka. [1mockas cucremMa CXOQAIIMXCS CUIL
enb paboTel: Hayautces onpenensiTh yCHIIMS B CTEPIKHAX KOHCTPYKIIMN aHATUTUYECKUM METOIOM.

3ananue: OnpenenuTh YCUINsS B CTEPXKHSAX 331aHHONW KOHCTPYKIIMH aHAIUTHIECKUM criocodoM. Cxemy
BBIOpaTh B COOTBETCTBUH C HOMEPOM CTY/ICHTA IO CIUCKY KypHaa.

Ilopsinok BIMOTHEHHUS:

1. 300pa3uTh 3aIaHHYIO CXEMY B COOTBETCTBUH C BAPUAHTOM.
2. BeyienuTh MaTepruaibHyIO TOUKY, K KOTOPOH MPHIIOKEHA BHEIIHSIS CHJIA.
3. OnpenenuTs TUN CBSA3€H, YASPKUBAIOIMX TOUKY.
4. OTOpoCUTH CBA3HU, 3aMEHUTh UX JIEHCTBUE CUJIAMU PEAKIUH.
5. CoCcTaBUTh PaCUETHYIO CXEMY, BBIICIMB TOUKY, HAXOSILYIOCS B paBHOBecUH. [IpUIIOKUTH K Hell Bce
JEHCTBYIOLLME CHJIBI.
6. Bo1OpaTh ocu KOOpAWHAT.
T Fkx O

0 0
7. 3anucarh ypaBHEHUS PABHOBECHSL: | Fly 0
8. 13 ypaBHeHUI paBHOBECHSI HANTH BEUYUHY CUJI PEAKIIHH.

9.3amucarb BeNMYNHY YCHIINI B CTEPIKHSX.

10. BeraepTiTh MHOTOYTOJIBHUK CHJI, TIPUJIOKEHHBIX K TOUKE.
11.BemBorm.

Tabmuma 1 - BapuanTe! 3aanuit



P: P2 a B vy
rpajychl
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 10 8 12 90 30 30
11, 26 11 10 8 90 60 30
12,27 12 8 4 60 60 45
13, 28 13 8 10 45 45 75
14,29 14 4 6 30 60 30
15, 30 15 5 10 120 45 45




33}13]—[1/]5[ K IPAKTHYCCKOMY 3aHATUHIO Nel

1 2 3

IMpakTHuyeckoe 3ansTHE No 3
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ITapa cu1 ¥ MOMEHT CHJIBI OTHOCHUTEJIBHO TOYKH
Tema: Cratuka. [Inockas cucrema npou3BOJIBHO PACIIOIOKEHHBIX CUJL.
Heas padorbi: Hayuntces onpenensiTb MOMEHT Mapbl CUII U MOMEHT CUJIbl OTHOCUTEIBHO TOUKH.

3ananue: OnpenenuTh MOMEHT Pe3yJIbTUPYIOIIEH apbl CHIT; OITPEISIIMTh MOMEHTHI ITap CHJI 1 MOMEHT
CHJIbI OTHOCUTEIIBHO TOUKH.

IMopsnok BHIMOTHEHHUS:

1. Kakue cuibl U3 CUCTEMBI CUJI 00pa3yroT Hapsbl.

2. Onpenenute MOMEHT napbl cui |Fi|=|Fr[=5kH.

)
o-

F
3. Kakue u3 n300paxeHHbIX Iap SIKBUBAJICHTHBI, €CITU

Fi=F:=8xH, Fs=6,4KH, a1=2M, a2=2,5M.

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

15"y <t 5
F, F £ Fx

aj &) e) e 4. Kakyro crity HeoOXOmiMO
NPUIOKHTH K Touke C, 4TOOBI anredpanyeckas CcyMMa MOMEHTOB OTHOCHTENbHO Touku O. OA=BC=AB=5M;
Fi=7,8xH; F=3xH

90

0 ' <
A 0 B
m‘Am 45% |

5. Kakue cuitpl U3 3a1aHHON CHCTEMBI CUJL, ICHCTBYIONIMX HA TEJI0, 00pasyroT Mapy CHIL

7H 10H
c 45°

.

n@.. 5H
’”rnu 2m 2m 2 j

< . .
6. OnpenenuTh MOMEHT 3a/IaHHOM Maphl CHIL.

11



45° F,
0,5m
Fi=F,=100H . o
7. Halimute MOMEHT ypaBHOBEIIMBAOIICH Maphl CHIL.
A——v-)
¢ 6 H

0,4 m 0,3 M 0,2 u
5H —
¢ ' 4H

8. OHpeI[eJ'II/ITB CYMMY MOMCHTOB CHUJI OTHOCUTECIIbHO TOUYKH C.

TH 10 H
7 C 457
[ SE
AL imM | 2w PSS M
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IIpakTnyeckoe 3ansitne Ne 4
OnpenesieHue peaknuii onop 0aJIKM HA IBYX oNopax
Tema: Cratuka. [Inockas cucrema npou3BOJIBHO PACIIOIOKEHHBIX CHJL.
Hean padoTbi: Hayuntcs onpenensTh peakiinu ornop 0ajkyu yCTaHOBJICHHOM Ha JBYX OMOpax.

3aganme: OnpenenuTs peakluy onop O0ajaKky Ha ABYX ornopax. Cxemy BBIOpaTh B COOTBETCTBUU C HOMEPOM
CTY/ICHTA 10 CITHCKY B XKypHaJe.
M P=AkH
2
MpunsTh: M=2kF u; =2 .

HOpfl}lOK BbIIIOJIHCHUSA

1. I306pa3uth cxemy B COOTBETCTBUU C BAPUAHTOM.
2. 3aMeHUTD pacIpe/ielICHHYI0 Harpy3Ky ee paBHojeicTByomei Rq=q-l.
[TpunoxuTh paBHOAEHCTBYIOLIYIO K OAJIKE B LIEHTPE TSKECTU COOTBETCTBYIO eRP MPAMOYTONBHHKA.
3. 3aMEHUTb OMOPHI KX PEaKIUAMU. Peakiuro mapHUpPHO-TIOABHKHON OTIOPBLAIANPABUATH IEPIICHANKYIIPHO
K OIIOPHOM ITOBEPXHOCTH.
rrT7IiTT

Peaxkiuto mapHUPHO-ITONBHYKHOM ondb; Pa3IoKKUTh HA JIBE COCTABIIIONIME, HAIIPABJICHHBIE 110 OCSIM
KOOp/IMHAT.

Rx

4. CocTaBUTh pacyeTHYIO CXeMy OaJKu.
5. BeiOpatk ocu KoOpIuHAT ¥ IIEHTPHI MOMEHTOB.

6. CocTaBUTh ypaBHEHUE PABHOBECHUS: ZMA_O’ ZM 0; ZF“_O‘
7. 13 ypaBHEHUI paBHOBECHSI HAITH HEU3BECTHBIE PEAKIIUH OIIOP.

8. IIpoBecTr poBEPKY NMPABUIBHOCTH PELICHHUS, COCTABHB YPaBHEHUS Z f k:f'_o'

9. 3ammcaTh OTBETHI.
10. Beisox.

3agaHus K MpaKTHYeCKOMY 3aHATHIO Ne 4
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IIpakTnyeckoe 3ansaTne Ne 5
OnpenesieHue peaknuii ;keCTKOM 3a/1eJIKH 0ATKH
Tema: Cratuka. [1n0ckas cucrema Npou3BOJIBHO PACIOIOKEHHBIX CHIL
Hean padorei: HayduTcst onpenensTs peakiuu >KeCTKON 3a/1eIK1 KOHCOJBbHOM OaTKi.

3ananmne: OnpenenuTh peakiuy XKeCTKoW 3aaenku Oanmku. CxeMy BBIOpaTh B COOTBETCTBHH C HOMEPOM
CTY/ICHTA I10 CIIUCKY B KypHaJe.

=2 LU
IpunsThH: u FAkE M=2 kB u; =2 1.

Ilopsnok BINOTHEHHUS:

1. I300pa3uth cxemy B COOTBETCTBUU C BAPUAHTOM.

2. 3aMEHUTD pacrpe/IeNIiCHHYI0 Harpy3Ky ee paBHojeicTByromiel Rq =q-l.

[TpunoXxuth paBHOAEHCTBYIOIIYIO K OalKe B IIEHTPE TSHKECTH COOTBETCTBYIOIIETO MPSAMOYTOJIbHUKA.
3. 3aMEeHHTH KECTKYIO 3a/IeNIKY €€ pEeaKIHUIMU.

Ry
Rx

[2) Mz
4. CocTaBUTh PaCUETHYIO CXeMY OaJIKH.

5. BriGpatb ocu KoOpIUHAT.
6. CocTaBUTh ypaBHEHUS] PAaBHOBECHUS: ZM 0 ZF‘W'O’ ZFkr'O'
7. U3 ypaBHEeHUI paBHOBECHUSI HAMTH HEN3BECTHBIE PEAKIIMH.

8. IlpoBecTu mpoBepKy MPaBUILHOCTH PEIIEHUS, COCTABUTh YPABHEHUS: Z 40

9. 3ammcarb OTBETEHL.
10. Beisor.

15



3ajaHus K NPAKTHYECKOMY 3aHATHIO Ne 5
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IMpakTHuyeckoe 3ansTHE Ne 6

IIpocTpancTBeHHasi cucTeMa CHII
Tema: Cratuka. [IpocTpaHcTBEeHHas cucTeMa CHJL.

Heanr padorer: HayunTbes ompenensaTs peakuuu ONOp M COCTaBISATh YpPaBHEHUsS DPABHOBECHUS IS
KOHCTPYKIMH, HATPY’KEHHBIX IPOCTPAHCTBEHHON CUCTEMOU CHII

Iopsinok BbINMOJIHEHUS:

1. 3anuumre B OTYET Ha3BaHUE PAOOTHI U LIETb.

2. IlpounTtaiiTe TeopeTHYecKOoe O0OOCHOBAaHHE, BHUMATEIHLHO PACCMOTPUTE AITOPUTM PEIICHMsS 337aud U
MpUBEICHHBIE IPUMEpHI (B paboueii TeTpaan).

3. CaMOCTOATENHHO BBIIOIHUTE 33/1aHUS 110 PEIVIOKEHHOMY ITPENO/IaBaTeNIeM BapHaHTY.

4. 3anucarb OTBETHI.

5. BruBon.

3ananme: Ha Bas j)xecTKO HaCa)KEHbI ILIKMB U KOJIECO, HarPYKEHHbIE KaK [TOKa3aHO Ha pucyHke. OnpenenuTb

F, F

Ta0mIuILe.

CHJIBI rZ, a TakK KC€ pCaKIun OI10p, €CJIN 3HAYCHUC Fl HN3BCCTHO. ,Z[aHHBIe AJI1 CBOCTO BapHaHTa B34Th B

Taomua— UcxonHsle faHHbIE

BapuanTt Cxema Ha | F BapuanTt Cxema Ha | F
puc.1 1Il, puc.1 I{,

1. 1 1050 16. 6 280
2. 1 | 667 17. 6 595
3. 1 | 834 18. 6 1000
4. 2 | 1670 19 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
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IIpakTnyeckoe 3ansTne Ne 7
OnpeesieHHe KOOPMHAT LIEHTPA TAKECTH MJI0CKOH (PUrypsl
Tema: Cratuka. LlenTp TsDKECTH.
Lean padorbr: Hayuutest onpenensiTe KOOpAUHATHI LEHTPa TSHKECTU IIOCKON (DUTYpPbI CIIOKHONW (POPMBI.

3ananue: OrnpenenuTh KOOPAWHATHI IIEHTPA TSHKECTH CIIOKHOM TUIOCKOM ¢urypel. Cxemy BBIOpath B
COOTBETCTBHH C HOMEPOM CTYAEHTA I10 CITUCKY B )KypHaJIe.

Ilopsinok BeINOIHEHUS:

1. U306pa3uth 3a1aHHYIO (PUTYpY B COOTBETCTBHU C 33JJaHUEM B ITPOM3BOJILHOM MacIiTade.

2. BeIOpaTh 0CH KOOpIWHAT.

3. Pa30uth Qurypy Ha coCTaBHbIE YacTH, MOJIOKEHHE LIEHTPOB TSDKECTU KOTOPBIX M3BECTHO MM JIETKO
ONpeeIIseTCsl.

4. OnpenesmTh 101U COCTaBHbIX YacTell. [1nolaan BbIpe30B NpUHUMATh OTPULIATEIbHBIMH.

5. OnpenensiTh KOOpAMHATHI LIEHTPOB TSHKECTU COCTABHBIX YaCTEH.

6. HaiineHHple 3HaueHMs IUIOMIANCH, a TaK)Ke KOOPAMHATHI HMX MEHTPOB TDKECTH NPEACTABUTH B
COOTBETCTBYOILME (POPMYJIbI ¥ BBIYMCIUTH KOOPUHATHI LIEHTPA TSHKECTH Beell (purypsl.

X, I 4.1 D“Tlﬂl Xl:, AzDinﬂiz‘hD ‘é/s
X« A1l A0 A3l

O T A4 AL Vil 40 YV, 0 400V

V. 0 4.0 0 1 ) ) )

0 \ A0 AT A4l —

0
7. Ilo HalICHHBIM KOOPJIMHATAM HAHECTH Ha 3CKU3€ IMOJIOKEHHE IICHTPA TSHKECTH (DUTYPBIL.
8. BeiBoy.
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3agaHns K NPAKTHYECKOMY 3aHATHIO Ne 7
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IIpakTHyeckoe 3ansTue Ne 8

Lentp 33 TSKECTH CTAHIAPTHBIX
NPOKATHBIX NpoduIei
Tema: Craruka. LleHTp TsDKECTH.
Hean padoThI: Hayunrcs
OIIPEeIEIISAT KOOPJIMHATBI
LEHTpa 180%110% 10 TSDKECTH CTaR/IAPTHBIX
NPOKATHBIX MPOUIICH
3ananue: 180x110%10 OnpenemuTh  KOOPIMHATHI
HEHTpa TSDKECTH CeueHu,
COCTaBJIEHHOI'O u3
@ 30 30 N 18 npodunel npokara. Cxemy
BBIOpAThH B COOTBETCTBHHM C HOMEPOM
G403 CTyA€HTa IO  CIHCKYy B
63%40x5 KypHAJIE.
Ny 20a Ne 18
ITopsinok BbIMOJIHEHHUS:
1. 180% 110X 10 Pa3obbem ceyeHue B
N COOTBETCTBMU C MPOGUIIMU
poKara. A
2. ; VKaKeM ~ IEHTPbl  TSKECTH
Ka)X10ro 3 180x110x10 Hpo(bplﬂ;[_
3. Beibepem  cucremMy — oceit

koopuHar. Ock y COBMECTUM
C OCBIO CHIMMETPHH, 2 OCh X HalIPaBUM TIEPIIEHIUKYIISIPHO OCH Y ¥ IPOBEAEM Yepe3 EHTP TSHKECTH.

4. BeimuimeM (HopMyJIbl 175 OITPEIEIICHUs KOOPAWHAT LIEHTpa TSHKECTH CCUCHHSI.

o 14 5.0npenemm

@ i ﬂ- _M)i_ TUTOLIA U u

|
Ne 14a No 14a Ne 14 | KOOP/IMHATBI  IICHTPOB
|‘ § TSHKECTH OTHEILHBIX

i 1 npoguien IIpOKara,
110%8 HCITIOb3Ys CECUCHUE.
Ne 24a = . HalJIeHHbIM
. 400 [10%8 !

7. Ilo

KOOpJIMHATAM HaHEeCTH
Ha ICKU3e TIOJIOXKCHU S
LEHTPA TSHKECTU MPOdUIIS.
8. BeiBon.

63%405 63%40X5

/
’
’
v’
’
’
’
’
¢
’
’
’
Y/

Ne 24

3agaHus K NPAKTHYECKOMY 3aHATHIO Ne §
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ITpakTuyeckoe 3ansiTue Ne 9
Kunemaruka Touxkn
Tema: OCHOBBI KHHEMATUKH U JUHAMUKH.

Hean padorer: OnpeneneHre napaMeTpoB IBMXKEHUS TOYKH MO 33JAHHOMY 3aKOHY JIBUYKEHUS U
MOCTPOEHHNE KHHEMATUIECKUX IPa(UKOB IBIKEHHSL.

3ananue: lnauBuyanbHble 3aaHUS [Tl BBIIOJIHEHUSI IPaKTHUECKOi paboThl NeO mprBeneHs! Ha
pucyHke u B Tabnuie Pabota coctout u3 1-oif 3a1aun.

ABTOMOOMJTb IBHKETCSI 110 KPYTJIOMY apOYHOMY MOCTY paJuyca I' COTJIaCHO YpaBHEHHUIO
S=At+Bt*+Ct+D (S — [m], t—[c]).

IToctpouTs rpaduxy nepeMerieHus, CKOpoCTH U KacaTelbHOTO YCKOPEHUS JIIsl IEPBbIX MSITU
CeKyHJ ABWKeHUs. Ha ocHOBaHMHM aHaIM3a HOCTPOEHHBIX I'pa(MKOB yKa3aTh: yUYAaCTKH YCKOPEHHOTO U
3aMEeIJIEHHOrO JIBUKeHUs. OIpenennTh I0JIHOE YCKOPEHHE aBTOMOOUIII B MOMEHT BPEMEHU JIBE
CEKYH/BI.

JlaHHBIE CBOETO BapUaHTA B3SITh U3 TAOJMILIBL.

Pucynok — Pacuernas cxema
=
q >

_A_ ZA\

[
Tabmuia— JIaHHBIC K 3a/1a4e
A 07 05 0.3 0.1 04
C 3 -1 2 -4 5
B D
r M 30 20 60 40 10
01 02 03 04 05 4 10
06 07 08 09 10 7 7
11 12 13 14 15 B R BV
=
5 16 17 73 77 20 T 1 16
<
(a2}
E 21 72 18 19 75 2 5
=
E_ 76 77 78 29 30 3 T
<
[--]
2 31 32 33 34 35 1 ]
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IpakTnyeckoe 3ansTue Ne 10
IIpocreiimume ABHKEHHS TBEPIOTO TeJIa
Tema: OcHOBBI KUHEMATUKK U JUHAMUKH.
e padorer: Onpenienenne napaMeTpoB IBUKEHHUS TeIa BOKPYT HETIOIBUKHON OCH.

ITopsinox BbINOJIHEHHsT PAa0OTHI:

Jlng Bcex BapuMaHTOB MPHUMEHSETCS MOHATHE CpeHEeH CKOpOCTH, KOTopas (HE3aBHCHMO OT BUAA
JBIKEHUS) OINpeNenseTcs KaK pe3yiabraT AEJCHUs IMyTH, MPOMIEHHOro TOYKOW (WM TeJlIoM) 1O Bcei
TPaeKTOpHM JBW)KCHUs, Ha BCE 3aTpayeHHOe Bpems. Pemias 3amaudy, pekomeHmyeTcs pa30OHTh Bech
MIPOIIEHHBIN MYTh IPU JBMKEHUM TOYKH (MM TeJla) Ha YYacTKU PaBHOMEPHOI'O, PaBHOYCKOPEHHOTO MJTH
paBHO3aMEIJICHHOTO JIBIKEHUS B 3aBUCMOCTH OT YCJIOBHS JaHHOM 33/1auu.

[Ipu BpamaTteqbHOM [BMKEHHM Tejla HEOOXOAMMO YMETb IEepeXOoAuTh OT 4YHciaa O00OpPOTOB K
paJiaHHOMY U3MEpPEHHUIO YIJIa IIOBOPOTa U HA00OPOT:

P=27-Q,; (10.1)
g)
Pos =5
Lk (102)

(S

( — YroJ IoBOpoOTa Tea;

(o5 — YUCIIO OOOPOTOB.

Ilepexon OT OHUX €AMHUL] YIJIOBOM CKOPOCTH K JIPYyTUM:

- n

W= «_ padle;
30
0@ . ‘
= 00/ MUH.
7 (10.3)

[Ipu BpamiarenbHOM JIBHXEHHUU TeJla BCE €ro TOYKH ABUKYTCS IO OKPYKHOCTSIM, LIEHTPbI KOTOPBIX
PACIIONIOKEHBI HA OCH BpalieHus Tesa (cM. puc. 5.1).

1

S=r-g
v=r-o;
a =r-&;
a = (1): vy (104)

e
S — paccTostHUe, NPOiiIeHHOe TOKOM 110 ayre okpyxkHocty ( ~4: =5 cm. puc.2);
(¢ — yroJi I0BOpoOTa TeNa, pa;
I — pacCTOSTHHE TOYKHU IO OCH BpaIlleHUs Tela;
(® — YIJI0Basi CKOPOCTh;
€ — YIJIOBOE YCKOPEHHE;
U — OKpY>KHasi CKOPOCTb TOYKH B JAHHBII MOMEHT BPEMEHU;
ar-KacaTelbHOE YCKOPEHUE TOUKH;
an— HOpPMaJIbHOE YCKOPEHUE TOUKU.

Pucynok 10.1 — YrioBble XapaKTEpUCTHUKH ABHKEHUS
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[lpu paBHOmepeMenHoM BpamieHun Tena (€ > 0 — paBHOYCKOpEHHOE BpallCHHE,
paBHO3aMeIJICHHOE BpaICHUE):

-

o= @, -1 €2 ’
g_q}J (| ~ ’

W=, &1 (105)

Jliist ynoOCTBa perieHus 3a1a4 u3 ypaBHenuit (5.6) momysaem
o+,

=0, =

2¢ (10.6)
Jlnst ciydasi paBHOIIEPEMEHHOT'0 BpalleH s, HA9aBIIErocsl U3 COCTOSIHUS MTOKOSI
(ipu @o = 0 1 wo = 0), hopmysl (5.7) uMeroT BUA

2 (10.7)

NuauBuayaabHble 3a1aHUs U151 BHINOJTHEHHSI TpaKkTH4eckoro 3ansaTusi Nel() npuBenaeHbl B
tadauue. PaGora cocrour U3 2-x 3a1a4.

Tabmua

Bapunanr 3agaqa
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
11 11,2
12 12,3
13 13 4
14 14,5
15 15,6
16 16,7
17 17,8

3anaun

e <0 -

1 IkuB auamerpom d=400 mm B Teyenue 10 ¢ Bpamaics ¢ MOCTOSHHON YIIIOBOH CKOPOCTBIO
®=8 pan/c. 3areM cTan BpallaThCsl paBHOYCKOPEHHO U 4epe3 12 ¢ paBHOYCKOPEHHOrO BPAIICHUS €ro
yIJoBasi CKOpoCcTh nocturia =14 pan/c. Omnpenenuth: 1) YuCIO OOOPOTOB M CPETHIOK YIVIOBYIO
CKOPOCTb 3a BCE BpeMsl BpAIlICHHS;, 2) OKPYXHYIO CKOPOCTh TOYEK, PACIOJIOKCHHBIX Ha 000Ie IIKKBA,

uepes 6 ¢ mocie Havajaa PaBHOYCKOPCHHOT'O ABUKCHU .

2  Ban guamerpom d=500 MM B TeueHHe 5¢ Bpalacs ¢ MOCTOSHHOMN YITIOBOM CKOPOCTBIO 00=20
paz/c, mocie 4ero crajl 3aMeIIsTh CBOE BpAICHHE C IMOCTOSHHBIM yIIOBBIM yckopeHuem. Yepes 10 c
MOCJIe Havasa paBHO3aMEeJICHHOTO BPAIEH s YIJIOBasi CKOPOCTh Basia craina mi=10paa/c. Onpenenuts: 1)
4KCII0 00OPOTOB U CPEIHIOK YIIOBYIO CKOPOCTB Bajia 3a BCE BpeMsl BpalCHUs; 2) OKPYXKHYIO CKOPOCTh
TOYEK, PACIIONIOKEHHBIX Ha MMOBEPXHOCTH BaJia, 4yepe3 4 ¢ Mmoclie Hauajla paBHO3aMeJICHHOTO BPAIIICHHSL.
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3 Teno, 3amennss BpalieHHE C TOCTOSHHBIM YITIOBBIM YCKOpeHHeM e=2pam/c’ uepes 14 C
CHH3HJIO CBOIO YITIOBYIO CKOPOCTH IO BETTMUMHBI =12 paj/c, mocie 4ero Bpamaioch paBHOMEPHO C 3TOH
yrioBoi ckopocThio B Tedenue 10 ¢. Onpenennuts: 1) 4uciao 000pOTOB U CPEIHIOK YITIOBYO CKOPOCTH 3a
BCE BpeMsi BpaLCHUS; 2) OKPY)KHYIO CKOPOCTh TOYEK Tella, PACIIOJIMKEHHBIX Ha PACCTOSHUU =1 M OT ero
OCH BpallleHHs 32 4¢ 10 Ha4ajia paBHOMEPHOrO BPAIICHHS.

4 Porop auamerpom 0=200 MM Hayaja BpaIlleHUE U3 COCTOSHUS TIOKOS C TIOCTOSTHHBIM YIJIOBBIM
ycKopeHHeM £=4 pan/c’ u depes HEKOTOpOe BpeMsl JOCTHT YIIOBOH ckopocTH m=40paj/c, mocye 4ero ¢
3TOM yIJIOBOM cKOopocThio crenan 510 oboporo. Onpenenuts: 1) urcio 000pOTOB U CPEITHIOK YITIOBYHO
CKOpOCTh 3a BCE BpeMsl BpalleHHUs; 2) OKPY)KHYIO CKOPOCTh TOYEK, PAcHOJIOKCHHBIX Ha MOBEPXHOCTH
poTopa, uepe3 8 ¢ mociie Havyajia BpalieHHus.

5  JlBurarenb, poTOp KOTOpOro Bpamiaics ¢ yactoroit 430 06/MuH, ObUT OTKITFOUEH OT UCTOYHUKA
nuTaHus u 4depe3 40 ¢ CHOBa MOAKIIOYEH K HCTOYHUKY TOKAa. 32 BpeMsl MPH pPaBHO3aAMEIJICHHOM
BpAIICHUH POTOPA €ro YIJIOBasi CKOPOCTh CHU3MIIACKH 110 5 paj/c. [Tocie mogaun 31eKTpOIHEPTHH POTOP
JIBUTATENsI, BpAIlasich paBHOyCKOpeHHO, uepe3 10 ¢ cHoBa mpuobpén vacrory Bpamenus 430 o6/muH.
Omnpenenutsb: 1) yuciao 00OPOTOB M CPEAHIOIO YIIOBYIO CKOPOCTH 332 BCE BpeMs PaBHO3aMEIJICHHOTO M
PaBHOYCKOPEHHOTO BpAILCHUS POTOpa ABHIAaTeNsl; 2) OKPY)KHYIO CKOPOCTh TOYEK, PAaCIOJIOKEHHBIX Ha
MIOBEPXHOCTHU poTOpa, uyepe3 30 ¢ mociie OTKIIOUEHUsT KICTOYHUKA TOKa, eciii auaMetp poropa d=200 mwm.

6 Pykosars g BpamieHus Oapabana mmmHOM (=0,5 M, Oka3zaBIIMCh CBOOOIHONW HAaYMHAET
BpallaThCsl MOA JAEHCTBHEM TIpy3a C IIOCTOSHHEIM YIVIOBEIM YCKOpeHHMeM &=12 pam/c’ u dyepe3
ornpenenéHHoe BpeMsi mpuodperaer yactory BpamieHuss N=600 o0/mMuH. 3a 3TO BpeMs Tpy3 HPOXOIUT
paccrosiare S=5 M. OmnpenenuTh BpeMms BpamieHusi OapabaHa, ero TuamMerp W HOpPMaJlbHOE YCKOpPEHHE
KOHI[A PYKOSITKH.

Pucynok 10.2 — pacueTHast cxema 1151 3372494 6.

7  JuckoBas mwiaa umeer auamerp 0:=0,45 M. Ha Bajd NHMJIBI HACAXXCH IIKWUB 2 JIHaMETPOM
d2=0,36 M, MPUBOAMMBIIi B IBIKEHHE OECKOHEUHBIM PEMHEM OT 3JIEKTPOABUTATENS CO MIKMBOM 1, yacTora
BpamieHuss koroporo Mm=1500 o6/MuH, nuHEHHas ckopocTh 3yObeB mwiabl V=30 m/c. Omnpenenuth
HOpPMaJIbHOE YCKOPEHHE an Ha 3yObsiX MUJIbI U TaMeTp mKuBa 1.

2

Pucynok 10.3 — pacueTHas cxema JIs 3312494 7.

8 Jluckosas muina umeeT auameTp 0s=0,4 M. Ha Ba MUJIbl HacakeH MKUB 2 auamerpom 02=0,3
M, TIPUBOIMMBIA B JBIKCHHE OCCKOHEUYHBIM PEMHEM OT 3JICKTPOIBUraTe)isi co IIKMBOM 1, wacrora
BpameHust kotoporo N1=3000 o6/mMuH, nMHEHHAsT CKOpOCTh 3yObeB mmwisl V=38 ™/c. Onpenenurthb
HOpPMAaJIbHOE YCKOPEHHE an Ha 3yObsX MBI U JUaMeTp mKuBa 1.

3

Pucynok 10.4 — pacuernas cxema J1st 3a1a4u 8.
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9 Ipyssl A u B cBs3aHBI HEpacTsHKUMBIM TPOCOM, HAMOTaHHBIM Ha CTyIeHYaThIi Oapaban. [py3
A TIOMHMMAeTCsl C TOCTOSHHBIM YCKOpeHHe ar=2 M/c2. OmnpeneauTh YIIOBBIE CKOPOCTh M YCKOPEHHE
OapabaHa B MOMeEHT, Korna rpy3 B umeer ckopocth Ve=6 m/c. OnpenenuTs Tak ke MyTh, MPOHICHHbINA
rpy3oM B 13 cOCTOSIHHS TIOKOST 710 TOCTHOKEHHUs 3TOM ckopocTH, e ds=0,3 M, da=0,5 m.

Pucynok 10.5 — pacuernas cxema Juist 3a1a49u 9.

10 Pykoste ist BpamieHust Oapabana muamerpom 0=0,2 M, OKa3aBIIMCh CBOOOJHOW HAYMHACT
BPAIIATHCS C TIOCTOSTHHBIM YIJIOBBIM YCKOPEHUEM IO ICHCTBUEM T'py3a, KOTOPBI MPOXOIUT PACCTOSTHUE
S=16 m 3a Bpems t=4c. HopmanbHoe yckopeHHe KOHIa pykosaTku an=120 m/c2. Omnpenenuts IIUHY
pykosTKH {, ¥ €€ yrIIoBO€ yCKOPEHHUE € U YACTOTY BpalleHHs N.

\:J

4 NN

i
[ =
Pucynok 10.6 — pacuernas cxema s 3amaun 10.
11 Pyxosth 1uist BpauieHus 6apadbana mmnoi =0,6 M, a nuamerp Gapabana d=0,36 m. bapaban
TIOJT ISHCTBUEM TPy3a HaYMHAET BPAIAThCs C TIOCTOSHHBIM YIJIOBBIM YCKOpeHHeM £=12 pax/c2 u yepes
Bpemst t=6 c mpuoOperaer wyacrory BpaumieHus N. OmnpenenuTes 4YacToTy BpalleHus OapabaHa u
HOPMAaJIbHOE YCKOpPEHHE KOHIIA PYKOSITKH, a TAK)Ke Iy Th, IPOWICHHBIN IPy30M 3a 3TO BpeMsI.

Pucynok 10.7 — pacuerHas cxema jyis 3amaun 11.

12 JluckoBas muia umeer auamerp 0s=400 mm. Ha Ban muibl Haca)XeH MIKUB 2 JTHAMETPOM
d>=300 MM, TpUBOAMMBIN B ABWKEHHE OCCKOHEUYHBIM PEMHEM OT IJIEKTPOIBHIaTessl CO IIKUBOM 1,
muamerpoM (i=120mm. [IkuB 1 nenaer m=3000 06/mMuH. OnpenenuTh IMHEWHYIO CKOPOCTh 3yObeB MHJIbI
U UX HOpMaJIbHOE ycKopeHue. CKObKEeHHEM PEMHSI TPEeHeOpeyb.

1 L/
Pucynok 10.8 — pacuernas cxema Jyis 3a1auu 12.

13 Koneco aBromoOwmiisi Bpallaercss Ha CTEHJIE PaBHOYCKOPEHHO B TEYEHHE BpeMeHH (=5 c.
OxpyxHasi ckopocTh Tipu 3ToM coctaBmia V=100 km/4. Onpenennuts KacaTeIbHOE YCKOPEHUE BO BPEMS
pasroHa ¥ HOPMaJIbHOE YCKOPEHHE B KOHIIE pa3roHa OaJlaHCHPOBOYHOTO TPy3UKa A, YKPEIUIEHHOTO Ha
mucke, eciu dk=550 mm, dg=400 mMm.

Pucynok 10.9 — pacuernas cxema yis 3amaun 13.
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14 MaxoBuk nuamerpom 0=1,3 M, HauyaB PaBHOYCKOPEHHOE BpAILCHUE M3 COCTOSIHUS TIOKOsI, 32
Bpemsi At=6 cek. IIpnoOpén wacrory Bpamenus N=380 06/muH. OnpenenuTb OKPYKHYIO CKOPOCTb,
KacaTellbHOe M HOpPMaJbHOE YCKOPEHHE TOUeK Ha 000J1e MaXOBHKA B KOHIIE pa3roHa.

15 Ha o6ox xomeca guamerpom d=0,7 M HamMoTaHa HUTh, HA KOTOPOH IOABEIIEH I'py3. B
HEKOTOPbIi MOMEHT T'py3 HauMHAeT MaJaTh ¢ MOCTOSHHBIM yckopenueMm at=0,6 m/c2. ViioBasi CKOpOCTh
KoJIeca Ipu 3TOM A0ocTHTaeT »=9 paa/c. OnpenenuTs myTh S, IPOHACHHBIA IPY30M, U BpeMs t, B TeUCHUH
KOTOPOTO MepeMEIajcs Ipy3, ero KOHEYHYIO0 CKOPOCTh V M HOPMAJIbHOE YCKOPEHHE an TOYKH Ha 00071e
KoJteca.

Pucynoxk 10.10 — pacuernas cxema jist 3aaaun 15.
16 [Tuckosas nuiaa umeer auamerp ds=0,4 M. Ha Bai muiiel HacaxkeH mkuB 2 auamerpom 02=0,56
M, MPUBOIUMBINA B JIBIXKEHHE PEMHEM OT IEKTPOJBUTATEIIS CO IIKKMBOM 1, YacToTa BpaIlleHUs] KOTOPOro
M=1900 o6/MuH, NHMHEIHASsS CKOPOCTH 3yObeB Mkl V=35 m/c. OmpenenuTe HOpMaIbHOE YCKOpeHue an
Ha 3yObsX MUJIBI U AUAMETp IIKKBa 1.

I \s
Pucynok 10.11 — pacuetHas cxema jis 3a1a4m 16.

17 Pyxosite 1uis BpameHus O6apabana mmmHOM (=0,5 M, Oka3zaBHIMCh CBOOONHOW, HAYWHAET
Bpall[aThCsl C TOCTOSHHBIM YITIOBBIM yCKOpeHHeM g=12 pan/c2 u uepe3 ONpeneneéHHOE BpeMs
npuobperaer vacrory BpamieHus N=600 o6/MuH. 3a 3TO ke BpeMsi Tpy3 MPOXOAUT PACCTOSTHUE S=4 M.
OnpenenuTs BpeMs BpalieHus OapabaHa, ero JuamMeTp U HOpMajIbHOE YCKOPEHUE KOHIIA PYKOSITKH.

'[_,...

Pucynok 10.12 — pacueTHas cxema s 3aaauun 17.
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IIpakTHyeckoe 3ansiTue Ne 11
DJleMeHTbl TUHAMUKH TOUYKH
Tema: OcHOBBI KHHEMATUKU U IUHAMHKH.

Hear padorbli: OnpeneneHne mapameTpoB JBMKEHHUS Tella C MOMOIIBI0 OCHOBHOIO 3aKOHA JUHAMUKUA M
METOZI0M KHUHETOCTaTHUKH.

IHopsinox BeINOJIHEHHsSI PA0OTHI:

J1J1s1 BBITIOJTHEHUS pa0OThI HEOOXOAMMO 3HATh!

OCHOBHOI 3aKOH IMHAMUKH:

VYcekopenue, TpruoOpeTeHHOe TEIOM IO/ IEHCTBUEM HEKOTOPOM CHJIBI, IIPOIIOPIIMOHATIBHO
BEJIMYMHE 3TON CUJIBI U HAIPABIICHO B TY K€ CTOPOHY.

Fa=m=ag (11.1)
me o
Fam VIZVAGAY FryVEgy. PaBHONEHCTBYIOIIASI CUJIA, PaBHASI CyMME KBaIpaTOB MPOEKIUI
PaBHOIEHCTBYIOIIEH Ha /1BE EPIEHIUKYIISIPHBIX OCH;
m — Macca Tena;

n n

afazzi =10%i=4 a;- YCKOpEHHE, MPUOOPETEHHOE TEJIOM MOJ1 IEHCTBHEM HECKOJIBKUX CHJI (aKCHOMa
0 HE3aBUCHUMOCTH JICUCTBUS CHII).
[Tpunnun HanamOepa:
AKTUBHBIC CHJIbI, PEAKIIUU CBS3€H (OMOpP) M CHJIa MHEPIIMKM 00Pa3yrOT YPaBHOBEIICHHYIO
CHCTEMY CHUJI, T.€. €CJIU K CHJIaM, ACHCTBYIOIMM Ha TENO, ABUKYIIEECS C YCKOPEHHEM, T00aBUThH
CHJTy MHEPLIMH, TO UX MOJKHO IPEICTABUTH B PABHOBECUH

Xisy Fi . X1 Ri  Fu=0 (11.2)

e
Yo FT,F
i t i 'FCOMeTpI/I‘IGCKaSI CyMMa BHCIIHUX CUJI.

2= RS

=1 R, —TeoMeTpUYecKasl CyMMa peakiiuii csizeit (omop)
Fus- cuma nHepuy.

WNuauBuayaabHblie 3a1aHus 1JIs1 BHINOJTHEHHSI TPaKkTHYecKkoro 3aHsaTusi Nell npuBeeHbI B
tadmune 11.1. Padora cocrout u3 1-oii 3agauu.
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3agaua

OHpeI[eJII/ITb mapaMeETphbl ABMXKCHMA TCIa C IPUMCHCHHEM OCHOBHOI'O 3aKOHA IMHAMUKHN U IIPUHIMAIIA

JlanambGepa.

Tabmina 11.1 — PacuyerHble 1aHHBIE

0 Cxema B° m, F a, oo V, 1,
Bap. KT H MOT 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 0,2 - -
6 60 | 100 850 0,18 | - -
7 15 | 60 950 0,16 | - -
8 65 | 70 1100 02 |- -
9 15 | 80 600 |1 | - -
10 35 | 90 500 3 - -
11 45 (100 | 700 |4 | - -
12 60 | 50 820 2 ? - -
13 35 | 40 0 920 6 | - -
14 40 [45 750 |3 - -
15 25 | 55 630 |5 - -
16 55 | 65 970 |7 - -
17 - |20 800 | - - 18
18 - 130 900 | - - 1,6
19 - |70 1000 | - - 15
20 - 180 1200 | - - ? 2
21 » - |90 1400 | - - 25
22 F - |100 80 |- | - 3
23 i N - 60 950 - - 3,5
24 R - |70 1100 | - - 4
25 = KE; - | 80 900 |- - 1,7
26 - 190 1100 | - - 15
27 . - | 100 | 1400 |- - 16 |
28 - 50 820 - - 18 ?
29 - 140 920 |- - 2
30 / - |45 750 |- - 2,2
31 - 55 | 630 - - 2,6
32 2 - |65 970 | - - 3,2

G 2

Tema: OCHOBEI KWUHEMATUKU U JUHAMHUKH.

IIpakTHyeckoe 3ansTHe Ne 12

Pa0doTa 1 MOLLIHOCTH

Hean padorer: Onpenenenre napaMeTpoB ABMKEHUS Teja C TOMOIIBI0 O0IIMX TEOPEM JMHAMUKH.
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Ilopsinok BhINOIHEHHSI PA0OTHI:

Jlns BbITOMHEHUS paOOThl HEOOXOIMMO 3HATh:

PaGorta moctosiHHOW criibl F Ha NpsSMOJIMHEHHOM ydYacTKe MyTH S ompeaensercs mno dopmyse
W=F-S (manpaBieHue CHJIBI COBIAJACT C HAIPABJICHHEM IEpPEMEILCHHs);

MourHoCTh — 3T0 paboTa, COBEpIIEHHAS B €INHHUILY BPEMEHHU

P=£=F.—§!

t: (12.1)

OTKYyAa 4acCTo IMpUMEHsIEMast 1Jisd pacqéTa (bOpMYJ'Ia OIPEACIICHNA MOIITHOCTHU

P=F-V. (12.2)
KII/I — 5T0 OTHOIIEHHE ITOJIE3HON MOLTHOCTU KO BCEH 3aTPaueHHOU
13
=
fo (12.3)

IIpn pemieHMM HEKOTOPBIX 3a/a4 YYUTBIBAIOTCS CHJIBI TPEHUS CKOJIBKCHUS, IPU OIPENEICHHUU
KOTOPBIX CJIEyeT 3HaTh, 4TO

Fop =1 Ry (12.4)

rie Rn —cuna HopmanbHoro nasieus; T — xoddduiment TpeHus (MpUBENCHHBIH Kod(dHIeHT
COIIPOTHUBIICHUSI JIBHXKECHUIO ).

OCHOBHBIMHU JIEMEHTAMU JUHAMHKH TIPHU PEUICHUN 3-H 3a[a4M SBJISFOTCS: TeOpeMa 00 M3MEHEHHUH
KOJIMYECTBA JIBUKCHHUS, TeopeMa 00 M3MEHEHHH KMHETHYECKOU

SHEPrUu MPHU MOCTYIATEIILHOM JIBIPKEHUH Tejla U TeopeMa 00 M3MEHEHHWU KMHETUYECKOW dHEPTrUuu
NP BpalllaTeILHOM JABMKEHUH TBEPIIOTO TEJa.

Ecnu Touka mMaccoil M, HaxomsICh MOX AEHCTBHEM IIOCTOSHHOW cWibl F B Teuennu tc , nBuraercs
MPSIMOJIMHEWHO, TO TeOpeMa 00 M3MEHEHUH KOJIMYECTBA IBUKEHHUS BhIpaxKaeTcsi PopMyIIoi

mV —mV, =Ft, (12.5)

rne MV-mVo - BelMYMHA W3MEHEHHUs MPOEKIMH KOJIMYEeCTBa JABM)KEHUS HAa OCh, COBIAJAIOIIYIO C
HAaIpaBJICHUEM JBUKCHUS,

Ft - npoexuus umiysabca CUIIbI Ha TY)KE OCb.

Ecmu, paccmarpuBas geilictBue cuibl F Ha MarepualibHYr0 TOYKY Maccol M, y4UTHIBATh
HENPOAOJKUTENBHOCTD €€ NEUCTBUS, @ IPOTKEHHOCTD, TO €CTh TO PACCTOSIHUE, HA KOTOPOM JIEUCTBYET
CHJIa, TO TOJIy4UM TeopeMy 00 U3MEHEHUH KUHETHYECKOH SHEepruH TOUKU

mV:  mb;

=W,
2 5%

S (12.6)

e
W — pabora Bcex Cuil, IPUIIOKEHHBIX K TOUKE;
ml'.: mb*?

H o
2 2 — KUHETHYECKasa OHEPrus TOYKW B HAYAJIC U KOHLC ICUCTBUA CUJL.

W3meHeHne KHHETHYECKON 3HEepruM MpH BpallaTeJIbHOM JIBU)KEHUHU Tejla TakKe paBHO padoTte, HO
IIPU BpaIlleHUH. 3/1ech paboTa MPOU3BOIUTCS HE CUJION, 8 MOMEHTOM CHUJIBI IIPU TIOBOPOTE TBEPAOro Tena

W= .Uv“,_.

Ha HEKOTOPBI yroi ¢ , T.e. "% 1 TorNa 3aKOH M3MEHEHHS! KUHETMYECKOM SHEPTUH TBEPIOIO Teja

IIPY BpalleHUU

- ‘ %
< < (12.7)

e

| — MoOMeHT uHepuuu TBEPIOro TeIa OTHOCUTENIBHO OCU Z,
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0, (— YITIOBbIE CKOPOCTH COOTBETCTBEHHO B HA4aJI€ M KOHIIE BPAILICHHUS.
[Ipu pemeHun 3a1a4 peKOMEHIyeTCsl Takasi MOCIe10BaTeIbHOCTb:

Briienuts TOUKY, IBU>KEHHE KOTOPOM pacCMaTpUBAETCS B JIAHHOW 3a/1a4€.

BoisicHUTB, KaKii€ aKTUBHBIE CHJIBI ICUCTBYIOT Ha TOYKY, U U300pa3UTh UX HA PUCYHKE.

OCcBOOOAUTD TOUKY OT CBSI3€H, 3aMEHUB X PEAKITUSIMHU.

BriOpats pacnonoxeHue ocei KOOpAMHAT U, IPUMEHUB HEOOXOTUMBII 3aKOH WJIH

TEOpEMY, PELIUTH 3a/1a4y.

g~ wdNPE

NuauBuayanbHbie 3a1aHUS 11 BbINOJHEHUS MPAKTHYECKOr0 3aHATHSA Nel2 npuBeeHbl B

tadmune 12.1. Padora cocTout u3 2-x 3agad.
Tabmiua 7.1 — PacyeTHble naHHBIE

Ne apuanta | 3agaua
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 |19
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 IE 18

3apauu

1. Hns mompéma 5000 M3 Bombl Ha BRICOTY 3 M MOCTABJICH HACOC C JIBUTATENIEM MOIIHOCTBIO 2 KBT.

Crorbko BpeMeHu rotpedyercs 11s riepexadky Boabl, ecru KITJ] Hacoca paBen 0,87

2. Tpancrioprép momaumaet rpy3 Maccoit 200 kr 3a Bpems, paBHOE OIHOM cekyHze. JmMHa JeHTHI
Tparcrioprépa 3 M, a yron Hakimona 0=30°. KIIJI tparcroprépa cocraBimser 85%. OmnpeneaTh MOIIHOCTb,
Pa3BHUBAEMYIO NIEKTPOIBUTaTENIEM TPaHCIOPTEDPA.
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3. Toummenbii kamenb guamerpoM d = 0,5 m gemaer 120 o6/mun. OOpabareiBacMas aeTajb
nprkuMaercst K kamHio ¢ cuitord F=10 H. Kakast MorHoCTb 3arpadrBaeTcs Ha MUTM(OBKY, €Ci Kod(dHIueHT
TpeHust Kamust o aetais = 0,2,

4.  Onpenemuts paboTy CUIIbI TPEHUSI CKOJIBKEHHSI IPU TOPMOKEHUH BPALLAFOILIETOCS JUCKA AUAMETPOM
d= 200 mM, c/ieTaBIero 10 OCTAHOBKH J[Ba 000POTA, €CITM TOPMO3HAS KOJIOMKA MPHKMMACTCS K JIMCKY C CHJIOH
F=400H. KoadduimeHT TpeHuUst CKOJBKEHHsT TOPMO3HOM KosiokH 1o aucky f=0,35.

5. Ckopocth camonéra Mpu OTphIBE OT B3JIETHOW MOJNOCHI JOmKHA ObITh 360 kM/4. OmpenenuTs
MHUHUMAJIBHYIO JUTMHY B3JIETHOW TMOJOCHI, HEOOXOMUMYIO JUISl TOTO, YTOOBI JIETYHK TP PA3TOHE HCITBITHIBAI
Tieper py3Ky, He MPEBBIITAOITYI0 €r0 YTPOSHHBIN Bec. [IBIKEHI e CUMTATh PABHOYCKOPCHHBIM.

6. Bepronét, macca kotoporo ¢ rpy3oM 6 T,3a 2,5 MuH. Habpan BeicoTy 2250 M. OnpenesmTs MOITHOCTh
JIBUTATENS BEPTOJIETA.

7. Tpaucroprép momHuMaer rpy3 maccoir 200 Kr 3a Bpems, paBHOE OTHOM cekyHze. J[imMHa JeHThI
Tpancroprépa 3 M, a yron HaktoHa o=30°. KIIJI tparcnioprépa coctapmser 85%. OmnpenenuTs MOIIHOCTb,
Ppa3BUBAEMYIO EKTPOIBHTATENIEM TPAHCIOPTEPA.

8. Toesn nzer co ckopoctbio 36 km/4. MomHocTs TeroBo3a 300 kBT. Cuna tpenust cocrasisier 0,005
Beca roesna. OnpenenuTs BeC BCEro COCTaBa.

9. s monséma 5000 M3 BOIBI HA BBICOTY 3 M TIOCTaBJIEH HACOC C JIBUTATEIeM MOITHOCTHIO 2 KBT.
Crornbko BpeMeHu notpelyeTcs st nepekauxu Bogsl, ecr KI1J] Hacoca pasen 0,87

10. JlnHamoMeTp, yCTAHOBJICHHBIM MEXKIy TEIUIOXONOM M Oapkeil, mokaspmaer cuity Tsaru 30 kH,
CKopocTh OykcrpoBkd 18 km/4, MomHOCTS iBHTaTesst 550 kKBT. OrnpenenuTs CHITy COMPOTUBICHHS BOIBI KOPITYCY
Oyxcmpa, ec KIT/] cunoBoii yctaHOBKY 1 BiHTA paseH 0,4.

11. Tpaucnoprép momammaer Tpy3 Maccoi 200 kr Ha aBromMammHy 3a Bpems t=1 C. J[nmHA JEHTBI
TpaHcrioprépa 3 M, a yron Hawiona 0=30°. KosdduumeHT mnomesHoro neficTBus TpaHcnoprépa 1=85%.
OrpenenuTs MOIHOCTb, PA3BHBAEMYEO €70 AEKTPOIABUTATEIIEM.

12. Tpaucnoprép nomauMaer rpy3 Maccor 200 xr Ha aBromammHy 3a Bpems t=1 C. JlnmHa JeHTBI
tparcrioprépa 3 M, a yron Hakimona o=30°. KodddrmenTt nonmesHoro neficTeus TpaHcnoprépa 1=85%.
OnpenemTh MOIITHOCTB, Pa3BUBAEMYO €TI0 JIEKTPOIBUTATENIEM.

13. Touwsshbii kKameHb guamerpoM d = 05 M memaer 120 o6/muH. OOpabarthiBacMasi JeTaib
nprKkuMaercst K kamHio ¢ croil F=10 H. Kaxkast MomHOCTG 3aTpaunBaeTcst Ha TUTM(OBKY, ecli Ko drIrenT
TpeHust KamHst o aetais = 0,2,

14. OnpenemiTs paboTy CUIIBI TPEHHS CKOJIBKEHHS IIPU TOPMOKEHNH BpAILAIOILEr0Cs AUCKa TUAMETPOM
d= 200 mm, crienaBIIero 10 OCTAHOBKH /1Ba 000POTA, €CITM TOPMO3HAS KOJIOMKA MPHYKUMAETCS K JTUCKY C CHJION
F=400H. KoahdurmeHT TpeHust CKOIBKEHNs TOPMO3HO#M Komormkw 1o ucky f=0,35.

15. Koneco 3ybOuaroii mepemaun, nepenaromieii MoHocTh P=12kBT, Bpamaercst ¢ yriioBoi CKOPOCTBIO
®=20 paji/c. OnpenesmTh OKPYKHYIO CIUTY, ICHCTBYIOIILYFO Ha 3y0 KoJieca, eciim auameTp koseca 0=360 mm.

16. MaxoBHK Bpalaercsi BMECTE C TOPU3OHTAJIGHBIM BajoM, Har(pl (YYaCTKH, ONMpAOIIMEcS Ha
HOJIIMITHAKA) KoToporo uMeroT auamerp d=100mM. Harpyska Ha Kaxaplii U3 JByX nommmmHukoB F=4 xH.
[puBeneHHbI KOIDUIMEHT TpEeHHUs CKOIbKeHns B ommiHukax f=0,05. Onpenermts paboTy, 3aTpadynBaeMyro
Ha MPeoIoJIeHNe TPEHHUS 3a J1Ba 000pOTa MaXOBUKA.

17. HauaB nmBWrarbCs M3 COCTOSHMS TIOKOSI, aBTOMOOWJIb pa3BHJI CKopocTh 40kM/4 3a Bpems 7 C.
OnpenemTh BEeMYHHY CHIIBI TATH, CYUTAs! €€ MOCTOSTHHOM, €CITH CHJIa COMPOTUBIICHHS IBIDKEHHTO cocTaisieT 0,1
oT Beca aBToMoOmizst, a Macca asromoonist 1200 xr

18. ABroMoOWIIb JABUTAJICS BHH3 110 YKIIOHY C YIJIOM 0=15°, OCYIIIECTBIII SKCTPEHHOE TOPMOKECHHUE, H
npoias mytb 55 M ocraHoBwics. Cuila CONMPOTHBIICHUS JBIKEHHUIO cocTaBisieT 0,5 oT Beca aBTOMOOHIISL.
OmnpenenuTh, C KAKOH CKOPOCTHEO IBHUT'AJICS aBTOMOOUIIb B HaYaJIe TOPMOKECHHSL.

19. ABroMoOWIIb JABUTAJICS BHH3 110 YKJIOHY C YoM 0=15°, OCYIECTBIII SKCTPEHHOE TOPMOKECHHUE, U
npoiing myte 90 M ocraHoBwics. Cuila conmpoTvBiIeHHs ABIKeHUIo coctaBiser 0,5 oT Beca aBTOMOOWIIS.
OnpenemuTs, ¢ KaKoi CKOPOCTHIO JIBUTAJICSI aBTOMOOWIIb B Ha4ajIe TOPMOKEHHSL.

20. Ilpu pe3xoM TOPMOKEHNH KOJIEca aBTOMOOHIIS 3aKIMHIITHCH U OH uepes3 6 ¢ octaHoBmiics. C Kakoi
CKOpPOCTBIO JIBUTAJICSI aBTOMOOWITH B HAYaJle TOPMOKEHUSI, €CIT KOI(DPUIMEHT TPEHUSI MEKTY TIOBEPXHOCTHIO
noporu M kojiecamu aBromooust f=0,6? [ToBepXHOCTb ropU30HTABHASL.

21. Tsrau pa3BuBai MorHOCTh 120 KBT, TSIHET caHu BBEpX M0 YKJIOHY, yros Kotoporo 10°co cKopocThio
v=10 xm/4, Macca caHeli ¢ rpy3oMm M=16 T. Onpenenmuts KOXPUIMEHT TpeHUsST MEKTY CaHSIMH M TIOJIOTHOM
noporu. Kakyro paboTy coBepIaet Tsirad Ha OHOM KHJIOMETpE Iy TH?
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22. ABTOMOOWIIb JABUTAJICS BHH3 IO YKJIOHY, yron koroporo a=10°, co ckopocteio 75 km/4. Bomurenn
HaYMHACT 3KCTPEHHO TOPMO3HTh, OTKIIFOUMB JABUraTesb. OMpenenTh BpeMsl IBUKCHHS aBTOMOOWIISL JIO TIOJTHOM
OCTAHOBKH 1 €I'0 TOPMO3HOH ITyTh, €CJIM KOO((HUIIMEHT TPEHUS 3aTOPMOKEHHBIX KoJiec o topory 0,3.
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IMpakTuueckoe 3ansTue Ne 13, 14
ITocTpoenne 3m10p NPOR0JIBHBIX H HOPMAJILHBIX HANIPSZKEHUH NPU PACTSKEHUH U CKATHU
Tema: ConpotuBnenue marepuainoB. Pacrsoxenue.
Leab padoTbi: HayunThCsi CTPOUTH SMIOPBI MPOIOJIBHBIX CHUJT 1 HOPMAJIBHBIX HAIPSIKEHHM.

3ananue: J[14 3aJaHHOrO CTaTUYECKU ONPEAEIMMOro CTaJbHOrO Opyca TpeOyercsi MOCTPOUTH SMIOPbI

npofoibHBIX cHil N M HOpMaNbHBIX HANpPsDKEHUH G, 3amucaB B OOIIeM BUAC M KKIOrO ydacTKa
BbIpaskeHus: N ¥ G M yKa3aB Ha 3MI0pax UX 3HAYCHUS B XaPaKTEPHBIX CEUCHUSIX.

HOpﬂJlOK BbIIIOJITHCHUSA

1. Pas3buBaem Opyc Ha y4acTKH, OrpaHHYEHHBIC TOUKAMH MTPUIIOKEHUS CUJT (HyMEpalrio Y9acTKOB
BEJIEM OT HE3aKPEIJIEHHOTO KOHIIA);

2. I/ICHOJ'H:SYH METO CCLICHI/II\/’I, OIpeaCIAEM BCIIMUNHY ITPOJOJIbHBIX CUJI B CCHCHUHU KAXKAOI'0 y4aCTKa: N

=YFi

3. BoiObupaem macmrab u CTPOUM 3ITIOPY MPOAOIBHBIX CUJI, T.€. IO U300pakeHueM opyca (MU PSIOM)
IIPOBOJIUM IPSIMYIO, TAPAJUIEIbHYIO €0 OCH, U OT ATON MPSAMON MPOBOIUM IEpIEHANKYIISIPHbIE
OTpPE3KH, COOTBETCTBYIOIIME B BEIOPaHHOM MaciiTabe MpoaoIbHBIM CHIIaM (IIOJIOKUTETbHOE 3HAYCHUE
OTKJIaJbIBa€M BBEpX (HJIU BIPaABO), OTPULIATENIHHOE — BHU3 (MJIU BJIEBO).

4. OmpenensieM od1iee repemenieHne oOpyca u CTPOUM JIMIOPY MepeMelIeHui o MOTIEPEYHBIX
CEUCHMII.

5. Cnenartb BBIBOJI.

3agaua Nel

[TocTpouTh 3MMFOPBI MPOMOJILHBIX CHJI, HOPMAIBHBIX HANIPsDKEHMA. J[aHHBIC JIJIs1 CBOETO BapUaHTA B3STh U3
TaOJIULIBL.

Howmep Howmep Fi, xH F2, xH Fs, xH As, oM’ Az, oM’
BapuaHTa CXEMbI

1 | 1 10 16 12 5 8
2 2 6 14 8 1.2 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
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12 2 7,5 10 6,8 10 5
: 13 3 6,8 11 12 13 7
14 4 24 5 7 15 18
15 5 3 9 4 17 12
F 16 6 12 3 5 19 2,8
17 7 13 17 22 4,5 5,5
3 18 8 18 21 30 15 11
‘ 19 9 19 14 23 7 10
20 10 20 26 32 12,5 8,5
fJ’
— 21 1 6 32 15 10 6
22 2 7 40 20 8 12
J 23 3 22 10 17 16 9
Y
24 4 28 5 16 3 8
25 5 32 8 24 15 10
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3agaua Ne2 [TocTpouTh SHIOpBI HPONOJBHBIX CUJI, HOpPMaJbHBIX HampsbkeHuM. J[aHHbIE 1711 CBOEro

BapuaHTa B3ATb U3 Ta6.]'l]/IIIBI.

Howmep Howmep A, oM? Fi1, xH F2, xH Ly, M >, M | 3, M
CXEMBI
BapuaHTa
1 1 10 10 18 1 1,2 2,2
2 2 12 15 10 0,8 0,5 1,3
3 3 14 20 36 14 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 08 0,6 0,3
7 7 4 2 8 1,2 15 0.8
8 8 2,5 8 5 3 2,5 15
9 9 3 5 2 0.8 0,2 1,2
10 10 7 5 12 1 1 15
11 1 4 6 10 0,2 0,7 1
12 2 10 40 27 18 2,4 3
13 3 15 8 16 05 05 05
14 4 4,6 4 6 0,2 04 04
15 ) 2 10 14 1,2 1,9 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 0,4 0,7 13
21 1 4 14 10 0,6 1 0,8
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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 28 12 7 04 0,6 14
[F: =
v
2A =
A /“ _"‘I
. 8
2A )~ =
4 —
A/ ’.?1 o
]F:
L 11111” 9
L, ot
A/ r =
2AA lFl ':*_
pPryyi r ol 10 Ldddd i il
A /’ .:.' -A-‘/ :-'
2A } lF: — 2A _} 2 —
[e ] = F— —:‘F
I
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IpakTnyeckoe 3ansTue Ne 15, 16

PacueTnl cTep:kHeill MCIBITHIBAIOINKX e OPMALUIO PACTSKEHHS (CKATHSHA)
Tema: ConpotuBnenue marepuanoB. Pactsoxenue.

Ilenip  paGorbi:  HayuuThCst  BBIONHSTH — PacdeThl  3JIEMEHTOB  KOHCTPYKIIMH,  HMCITBITHIBAFOIIMX
nedopmanmio pacTspKeHus (CoKaTHs).

3aganue: /{15 3aaHHOTO JABYXCTYIEHYATOro CTAJIbHOTO Opyca, Harpy>kKeHHOro aByms cuiamu Fi u P,
MOCTPOUTH 3MIOPsI TPomoabHbIX ¢ (Nz). OmnpenenuTts IMIOMAANA MOMEPEYHbIX CEUYCHUH W TUaMeTp
KaXJI0M cTynmeHu Opyca W3 YCIOBUSI TMPOYHOCTH; IOCTPOUTH SIIOPhl HOPMAJbHBIX HAIMPSHKEHU;
OTpPENENNUTh Y/UIMHEHHE (YKOpOUEHHE) KaXKIOM CTYNEeHM M HaWTH TepeMelieHrne CBOOOTHOro KOHIIA
Opyca.

[Ipu pacyerax npuHATH [o]lo] =150Mna; E=2-10°MTla. VicxonHble TaHHbIE BHIOPATH U3 TAOIIHIIEL.
Homep BapuaHTa B3SITh B COOTBETCTBHH C HOMEPOM CTY/IEHTa B CIIUCKAX I10 KYypHaIIy.

HOpﬂ}lOK BbIIIOJIHCHHUSA

1. 1300pa3uTh pacyeTHyIO CXeMY B COOTBETCTBUU C BAPHAHTOM.

2. Bommicats HUCXOOHBIC JaHHBIC U3 Ta6J'II/II_IBI.

3. Pa3nenuth Opyc Ha y4acTKH, TPaHUIBI KOTOPBIX ONPEEISIOTCS CEYEHHUSIMU, 1€ M3MEHSIOTCS IJI0IIa/Ab
MOINEPEYHOr0 CEUECHUS MU MIPUIIOKEHBI BHEIIIHUE HArpy3Ku. [IpoHyMepoBaTh y4acTKH.

4. OnpenenuTh BHYTPEHHUE CHIIOBBIC (DAaKTOPBI HA KAYKIOM YYaCTKE JUIsl Yero IPUMEHUTh METO/ CeUCHUSI.
5. IToctpouts smopy Ne.

6. 13 ycioBHsI MPOYHOCTH MTPU PACTSHKEHUU.

N,
= — <
Gmax A == [O-]

Haiiti mmomaap mornepeyHpIX ceueHnid Opyca Ha KaK0M y4acTKe.

Nz; Nz;
2t A~ 2L
A= [a]A — lo] e

OnpenenuTs 1uaMeTp Kaskaoro U3 CE4eHU:

d>\/§d>\]r_‘q
TR TN (mm)

OKpynmMTh AMAMETP 10 CTaHIAPTHOTO U3 psja uncen R40.

Al ‘dez.Al s ndi Al ‘ngAI s nd3

1_41'—4

Y TOYHUTS IJIOIIA/IN TTONEPEYHBIX CCUCHHIA:
8. OnpenenuTh HAMPSHKEHHS Ha KAJKIOM U3 YYaCTKOB.
N N,
O —g.  =-%

wem AL TEE A (MTTa)
9. ITocTpouTh 3MMIOPY HOPMATIBLHBIX HAIIPSDKEHUH 110 JITTMHE Opyca.
10. Onpenenuth AehOpMAIUIO KOKIOIO YIacTKa.

D iIi

A=A B gy
E
11. OnpenenuTh nepemelieHre cBOOOTHOTO KoHIIA Opyca.

A=A+ Al
12. BeiBom.
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3ananusi K npakTHYecKoMy 3aHsiTHio Ne 15, 16

Bapuant
IMapa
MeTp
clelelslelelrfeSer A BIBE TR AR T I D
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kH DO DO WD N T WO T © D DPoeH N P T WO D P DD
H o AN N O o F « =4 4 N O8N N N - 4 H H H o «H H —d
F2,
kH D N T WP AN T DWW AN WP DO DY T O N T O ® Do WO
F o H NN NTFT F A AN N ®H O H AN N NN FHEH
Ay,
2
M cloe gl || |[aQod B B F o9 |cQa W 9| e Ml ©
Az,
2 D N D S O P SN Ol N |m
M ~laQod H B F g IS *Sed Y| 3| I * F € ¢ «
Bapuant Bapuant Bapuant Bapuant Bapuant
1,11,21 2,12,22 3,13, 23 4,14,24 5, 15,25

7%’ AL % Z

\A, E:
i dl | s
2

160
u(—g-a—-i—{
150

ol

175

\Af

i

1 |
}i} fr @5

Bapuant Bapuant Bapuant Bapuant
6, 16, 26 7,17,27 8,18, 28 9,19, 29 10, 20, 30

20 ., 205

<77
!
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IIpakTHyeckoe 3ansiTue Ne 17

PacueTnl Ha CABMI M CMATHE

Tema: ConpotuBnenue marepuasioB. Cpe3 u cMsTHE.

Heas padorbi: HayunThest peniate MpakTHYECKUE 3aJa9H HA TEMY CPE3 U CMSITHE.

3ananme: /{ropamomunueBas miuactuHa 1 ToamuHoi t MM ckileeHa KapOUHOJIBHBIM KJIEEM CO

CTEKJIOMJIACTUKOBO# TutacTuHO 2. OnpeaennTh TOMIUHY t2 TIIacTHHBI 2, MUpUHY D 00erX MIacTuH u
JUTMHY KJIeeBoro IBa, eciu F H, nomyckaemoe HanpspkeHue [uist aropaitoMunus [op] = 100 u/MM2, muist

CTeKIIONIacThKa [p] ¢ = 75 H/MM2, JUTs KJIeeBOro 1iBa [T K1 = 5 H/MM’.,

IMopsinok BbINOTHEHUS:

1. Bemuimre JaHHbIE 1715 Balllero BapuaHTa (COMIACHO HyMEpAIluH B )KypHaJe).

Ne = fa, Ne F t1, Ne F t1,
BapuaHTa H M BapuaHTa H e BapUaHTa H e
1 550 11 1 650 1,3 21 550 11
2 600 1,2 12 700 14 22 600 12
3 650 13 13 550 11 23 650 13
4 700 14 14 600 1,2 24 700 14
5 550 11 15 650 1,3 25 550 11
6 600 1,2 16 700 14 26 600 1,2
7 650 1,3 17 550 1,1, 27 650 1,3
8 700 14 18 600 1,2 28 700 14
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9 550 11 19 650 1,3 29 550 11

10 600 1,2 20 700 14 30 600 1,2

2. Pemmre cBO¥ BapHaHT.

3. Cremnaiite BBIBOL.

IIpakTuyeckoe 3ansitue Ne 18

OnpejeJieHne MOMEHTOB HHEPIMH MPOCTHIX ¢uryp

Pacuernl Ha CABUI' U CMATHEC
Tema: ConpoTuBiieHHE MaTepuaoB. [ eoMeTprUUeCcKre XapaKTEPUCTUKU TIIOCKUX CEUEHU M.

Hean padorbi: OCBOCHHE MPAKTUYECKUX HABBHIKOB, HEOOXOAMMBIX JIJIsI ONIPEIEIECHUS TEOMETPUYECKUX
XapaKTEPUCTUK MONMEPEUHBIX CEUCHUN CTEP>KHEM.

3aganue: 1. BpluumcnuTh mIaBHBIE LEHTPAJIbHbIE MOMEHTHI MHEPLUMU CEUEHMH, MPEICTABJICHHBIX Ha
cxemax. [Ipu pacuérax BOCIIOIB30BATHCS JAHHBIME TAOJHIIBI, BEIOPAB HEOOXOMUMbIE 3HAYCHUSI.

MoOMEHTBI HHEPLHMH MPOCTEHIINX CEHEHUN
[IpssMoyrosbHUK U KBagpaT

OceBbI€e:
__bR®. _ bR®
=5l = 0
Jx-OTHOCHUTEIBLHO OCH XX

hb® nbs
]_)' = ] =
12 7Y 12
Jy-OTHOCHUTENBLHO OCH YY
[onsipubrit: Jp=Jx+Jy
Kpyr u xonbiio
% _nd =5 o nd®
]_)‘ —]:\' = Ej) ——]x E 64
OceBrle: - KpyT;
it st .‘Td‘ 4 . - .'Td's 4
j_)- —]x —:(1—C )]_y —]x — 64 (1—C )
-KOJIBITO
wd® nd®
h=wh=a
[onsipHble - KpyT;
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wd® wd®
L= Qe =4)

- KOJIBLIO.

MomeHTBI HHEPIHHHU OTHOCUTCIILHO IapalIC/IbHBIX ITPSAMBIX

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

r71e Jx- MOMEHT MHEPIIUU OTHOCUTEIHLHO OCH XX;
Jx0- MOMEHT HHEPITUH OTHOCUTEIILHO OCH X0X0;
A-TIJIOIIA b CEYCHUS; a- PACCTOSIHAE MEXKIY OCSMHU.
Ta0imma faHHBIX

3agaHus K npakTu4yeckomy 3ansatuio Ne 18

N

NN

X0

s

Bapuant
Ilapametp
1 12| 3 |4 |56 | 7819410
dy, MM |72 |80 (88 |96 (98 |72 |76 |88 |96 (104
d2, 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
hi;,mm |16 |18 |20 |22 |24 |16 |18 |20 |22 | 24
" by, mm (32 (36 (40 [44 |48 132 {36 (40 |44 | 48
hz,vmm |6 |8 (10|6 |8 (10 |6 |8 |10 | 6
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2. Penmmire cBoit
46

BapUaHT.
3. Cuenaiite BBIBOLL.



Howmep Cxema ceuenust | IlIennep | PaBHOOOKmiT |/IByTaBp
BapraHTa 1o puc.19 No yronok Ne No
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 11 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

IIpakTHyeckoe 3ansTue Ne 19

19

19

33



OnpeneieHne MOMEHTOB HHEPLHH
COCTABHOIO CCYCHHSI
PacuyeTnl Ha cIBUT M cMATHE

Tema: ConporuBieHue  MaTepHaoB.
I'eomerpuueckue XapaKTEPUCTUKU
IJIOCKUX CEYEHUU.

Ieas padorei: OcBOECHHE NPAKTUYECKUX
HaBBIKOB, HEOOXOANMBIX JUTSL
OIIpEEICHUS TrE€OMETPUYECKUX
XapaKTEPUCTUK IONEPEYHBIX CEYECHUU
CTEp>KHEH.

3apanme: 1. JIiig coctaBHOTO
norepeyHoro ceueHus (puc.19),
COCTOSIIIIETO U3 JIBYTaBpa, MIBEJUIEpa,
YIrOJIKa, 3aaHHBIX B TaOMHIIe, TPeOyeTcs
BBIUUCITUTH TJIABHEIC [ICHTPATHHBIE
MOMEHTBI MHEPIIUHU; ONPEICITUTh
TIOJIOKEHUE TVIABHBIX [ICHTPAILHBIX OCEH.

BapuanTsl 3a1annii: cxembl puryp
U300pakeHbl HA PUCYHKe, 4 HCXOIHbIE
JAaHHbIE NpeICTaBJIeHbl B TA0ULE.
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2. Pemmte cBOIA BapuaHT.

3. Cnenaiite BBIBOLI.

3aganusi K MpakTHYeCKOMY 3aHsTHIO Ne 19
1 cxema 2 cxema 3 cxema

'] -
3
\ A N
) X 7 \
AN TGN ] N
A N N
& \
N § b
N ' M
4 cxema 5 cxema 6 cxema
[
7
.
77
AR .. AR
7 cxema 8 cxema

9 cxema 10 cxema
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7
.
|
7

L2727

Ll TSI Y

11 cxema 12 cxema 13 cxema

SRR |
SRR

NN

AR

14 cxema

M

17 cxema 18 cxema
77

K

TRAS

74

o )

-

19 cxema 20 cxema
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21 cxema _—

IR

77222242

24 cxeMa
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25 cxema

23 cxema
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IIpakTuyeckoe 3anstue Ne 20
IlocTpoeHue 3MI0pP KPYTSIHX MOMEHTOB
Tema: ConpotuBiienre MarepuaiioB. Kpyuenue.
Ieap padorer: HayuuThes ompenensaTh BEIUYUHY KPYTSAIIMX MOMEHTOB, CTPOUTH JIMEOPHI KPYTSIIMX

MOMCHTOB.

3ananme: [[ns crambHOro Baja (PUCYHOK) MOCTPOMThH SIIOPY KPYTSIIMX MOMEHTOB. JlaHHBIE st
pa3IMYHBIX BAPUAHTOB YKa3aHbI B TaOJHIIE.
MorHoCTh Ha 3y04aThix Konecax mpuHATh P2=0,5P1; Ps=0,3P1; P~=0,2P1

HOpﬂI[OK BbINIOJTHCHUA

1. Onpenenuts Bpalarome MOMEHTHI Ha MIKUBAX;
2. ITocTpouTh SMIOPHI KPYTSIIFX MOMEHTOB;
3. BomonuuTts pabdory;
4. Chenarh BBIBOI.
3agaHus K NpakTHYecKoMY 3aHATHIO Ne 20
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04Mm | 0,6 M 0,9m
Puc. 1
Tabnuwua 1

BapuanThi HS:&? 1| @ pan/c | P, kBT BapuaHTa HS :?:3?1 o, paa/c | P, kBT
[ 3 3 | | 24 12 6, 16, 26 vi 60 30
2, 12,22 1l 48 18 7,17, 27 vil 36 22
3, 13,23 1] 30 20 8, 18, 28 Vil 50 26
4,14, 24 v 40 14 9, 19, 29 IX 28 10
5. 15,25 v 25 60 10, 20, 30 X 62 16

IIpakTHyeckoe 3ansTHe Ne 21

Pacuersl npu KpyyeHnn

Tema: ConpoTuBnenne marepuasioB. Jledopmarus KpydeHuUs.
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Hean padorsl: HayunThest onpenensats BEIUYUHY KPYTAIIMX MOMEHTOB, ONPEAEIATh JUaMETp Bajia U3
YCJIOBUS IPOYHOCTU IIPU KPYUEHUU U OIPEIEIISAT YroJl 3aKpyUUBaHUsL.

3aganue: OmnpenenuTe BEIMYMHY KPYTALIMX MOMEHTOB ISl KaXJOrO y4acTKa, HOCTPOUTH JIIOPY
KPYTSAILIMX MOMEHTOB, OIPEJEIIUTh AUAMETP Bajla HAa KaKJIOM YYacCTKE, OIPEAEIUTh YroJl 3aKpy4UBaHUS
KaXJ10ro yyacTtka. [[pyHATs MOIIHOCTH Ha KOJIecax:

CxeMy 1 UCXOHBIE TaHHBIE BHIOPATh B COOTBETCTBUH C HOMEPOM CTY/AEHTA IO CIIMCKY B KYypHaJe.

JIns1 Bcex BapuaHTOB IPUHUMATH: [z][7] =25MIla; G=810'MIla
Iopsinok BbIMOJIHEHHUS:

1. 300pa3uTh pacueTHYIO CXEMY.
2. Pa30uTh Ba Ha YY4aCTKH U MPOHYMEPOBATH HX.
3. OnpenenuTh MOIHOCTh Ha KOJIECAX.
Lo
4. OnpenenuTh Bpallalone MOMEHTHI Ha konecax: Mgp= U W Hwm,
e P— MoIHoCTh Ha Kojiece (BM), w — yrioBasi ckopocTb (pad/c)
5. OnpenenuTts KPyTANIME MOMEHTBI Ha KaXI0M ydacTke — Mk.
6. [TocTpouTh MIOPY KPYTAIIMX MOMEHTOB — M.
7. U3 yciioBust IPOYHOCTH MIPU KPYUCHUH:

OIpeeIUTh TPeOyeMblil TONEePEUHbI MOMEHT COMPOTUBIICHUS [ Ka’KJ0ro y4acTKa:
K

1]

i I8
8. Onpenenuth AMaMETp Baja sl KAKIOTO YIacTKa:

nd® ! s{lswp e
W,=— ~0,2% d= [—2~°[5w,

P16 ‘V, T N

OKpyIIIUTh OJTy4YE€HHOE 3HAUY€HHE JJO CTaHIAPTHBIX.

9. OnpenenuTh MOISIPHBIC MOMECHTBI HHEPIIMU CCUCHHM JIJTSI KaXKIOro yJacTKa:
J,=0,1d" (um)
10. Ompenenuth YIbl 3aKPyYHBAHHS KaXIOr0 ydacTKa, MPUHSB  JUIMHBI YYaCTKOB OIMHAKOBBIMH U

pasubME | =300mm
0 .
¢:18L-U 1so°_ Mic-I
n G J, Tq? Gy
11. BriBon.
Tabauna — Bapuantsl 3a1anuii
Bapuant PiBr o™ Ne cxembl
1,11, 21. 30 20 1
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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

3agaHus K NPaKTHYeCKOMY 3aHATHIO Ne 21
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1 2
my=500H-M : My=600k-M
N

m2=300H-M ms

My
my=1000r-»;
’\ /\

- My=&00H-M my=9004-M_ _ My
M my=12008M 22\ =500

My =400H-M

my=1400H-m

IIpakTnueckoe 3ansTue Ne 22, 23
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Hocmoeﬂne SMMIOP NMONMEPEYHBIX CUJI M U3T! HOAKOIIMX MOMEHTOB

Tema: Conporusnenue marepuaion. U3rud.

Ieanb padoter: [ToayunTh IPaKTHYECKHE HABBIKK B TIOCTPOSCHUH JITIOP MOIEPEUHBIX CUI U U3THOAIOIIMX
MOMEHTOB B OaJIKe.

3aganue: J{ns1 3a1aHHON ABYXONOPHOMN OaJKul (PUCYHOK) OMPENENUTh PEAKIIHU OTIOP, TIOCTPOUTH SITIOPHI
MOTIEPEYHBIX CHJI, U3THOAIOIINX MOMEHTOB U OIPENIENIUTh pa3Mephl MOMEPEYHOTO CEUCHUs B opMme

OPSIMOYTOJIbHUKA HITH KpyTa, PHUHSB 1uist ipsimoyroibauka h/b=1,5. Cuuras, uro [6]=160 MI1a,
F1=22xH, F>=17xH, M=7xH/Mm.

ok wnE

8.
9.

Ilopsinok BIMOTHEHUS:

BI)ILIepTI/ITB CXEMY U BbIIMCATb UCXOAHBIC NTAHHBIC IJIsI CBOCT'O BapHUaHTaA.

Berueptuth pacueTHyro cxemy (CBSI3U 3aMEHUTH Ha PEAKIIUU OIIOp).

3anaTh OCH KOOpAMHAT (32 Ha4aj10 KOOPIMHAT IPUHAThH KPaiHIO0 JIEBYIO OIOPY).

3anmcath yCI0BHE PABHOBECHS IUIOCKOM CHCTEMBI ITPOU3BOJIBHO PACIIONIOKEHHBIX ChJI ((popma Ne 2).
CocTaBUTH YpaBHEHHUS U ONPEEIIUTh PEAKIU OTOop OaIKH.

Beimonaute mpoBepky. it 5TOro COCTaBUTh ypaBHEHHE PaBHOBECHS, KOTOPOE HE yUyBCTBOBAJIO B
pemennn 3amaun 2 Fiy = 0. [loxcTaBUTh B HEr0 BCe M3BECTHBIE 3HAYCHHS. 3aTeM BCE MOJIOKUTEIHHBIC
3HAYEHHS CIOKHUTh M OCTABHTH B JIGBOW YacTH YPAaBHEHHs, a OTPUIATEIILHBIC 3HAYCHHS CIOXUTH U
MIEPEHECTH B TPAaBYIO YaCTh YPaBHEHUsI, IPU STOM ITOMEHSTH 3HAK Ha +.

[TpoanamusupoBath paBeHcTBO. Ecin 00e yacTu paBHBI, TO MOTPEITHOCTh BBIYUCICHUN paBHA HYIIO.
Eciu jxe 3Hak paBeHCTBa HE COOJIIONAETCS — HEOOXOIMUMO OIPEICIUTh OTPEITHOCTh BBIYUCICHUM O.
J1st aToro HeoOxomuMo (0e3 ydera 3Haka, T.e. [0 MOIYJIX0) OT OOJIbIIETO 3HAYEHHS OTHSATh MECHBIIIEE,
MOJTYYCHHYIO Pa3HOCTh JeMM Ha Oosnbiee 3HaueHne u ymHokaeM Ha 100. [TomyuenHoe 3HaueHue
norperHocTy (B %), CpaBHUBAEM C AOMYCTHMBIM — 5 %.

3anucarb NOJTy4YEHHBIN OTBET.

[To ycnoBuIO paBHOBECHSI HA U3TUO PACCUMTATh B XapaKTEPHBIX TOUKAX OANKW 3HAYEHUS TIONEPEUHBIX
CHJI M U3THOAIOIINX MOMEHTOB.

10. I'lo momy4yeHHBIM B pacd€re 9uciaM MOCTPOUTSH JiBe AMOPh Qy 1 Mx.
11. Cnenatb BBIBOJ O MPOJICTIAHHOM paboTe.
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3aanus K NPaKTHYeCKOMY 3aHATHIO Ne 22, 23
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IMpakTuueckoe 3ausiTue Ne 24, 25
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Pacuersl npu u3rude
Tema: Conportusnenue marepuaioB. Jledopmarus usruda.

Heanb padorbi: HayauThest MOCTPOSHUIO SMIOP M3THOAOIIMX MOMEHTOB M MTOMEPEYHBIX CHII U TPOU3BOIUTH
pacueTbl Ha MPOYHOCTH MTPU U3rHoeE.

3ananue: J[1s 3alaHHOM pPAacyETHOM CXEMbl OCH ONPENENIUTh PEAKIUU OIOp, MOCTPOUTH SIIOPHI
TIOTNIEPEYHBIX CHJT M H3TUOAIOIINX MOMEHTOB, TONO0pATh AUAMETP OCH M3 YCIIOBHS MPOYHOCTH MPH U3rHoe.

Homep BapuaHTa NpUHATH COITIACHO HOMEPY CTYAEHTA B CIIMCKE MO XypHaily. JlJIsl pacdeToB NPUHSATH:

. 0 100MIla
Marepuan ocu — crtaib 40, normyckaemoe HarpspkeHue Ha H3rud [ .

Iopsinox BbINOTHEHUS:

1. M300pa3uTh pacueTHyIO CXeMy.
2. Boimucarb ncXoqHbIe JaHHBIE U3 TaOIUIIBI.
3. 3aMeHUTS JieiicTBHE ONOp Ha OalIKy CUIaMu peakLuii.
4. CocTaBUTh YpaBHEHUE PABHOBECHUS JUIsl INIOCKON CUCTEMBI apauIeIbHBIX CHIL:
. MAT 0; [ MBOD 0.
5. Haiiti u3 ypaBHEeHUI paBHOBECHS HEU3BECTHBIE CUIIbI PEAKIIHI.
6. OmpenenuTh MONEPEUHYIO CHIYy B KAKIOM M3 XapaKTEPHBIX CEUCHHH, KAK CyMMY BHEIIHHX CHI,
MPWIOKEHHBIX 110 OJHY CTOPOHY OT CEUEHHUSI.
7. IlocTpouTh 31I0PY NONEPEUHBIX CUIL
8. OmpenemTh BEIMYMHY M3rHOAIOIIEr0 MOMEHTa JAJIs KaKAOIO XapaKTepPHOIO CEYEHUs, KaK CyMMY
MOMEHTOB BHEIIHHUX CHJI, IPUJIOKEHHBIX 110 OAHY CTOPOHY OT CEYEHUsI, OTHOCUTEIBHO LIEHTPA TSHKECTU
3TOr0 CEUEHMS.
9. IlocTpouTh 3MI0pY U3rHOAIOIMX MOMEHTOB.
10. BoiOpats Hanbosee HarpykeHHoe ceueHue, rae Mu=max.
11. 3anmcate ypaBHEHHE YCIOBUS IPOYHOCTH MTPU U3rHbe:

D umax mﬂ : I:l u--
W,
U
12. Haiitu TpeOyeMyIo BeTUIUHY O;;BOI‘O CONPOTHUBIIEHUS ceqwgﬂm' d
W umax 3
X C 0,1
: [J» '} W3 BBIpOKEHUS; 32 q°
13. Onpenemuts uamerp Hanbdosee HarpymeHHcJe-Heﬂ-epeqﬁoro CEUECHUsI OCH:
d  3Wrooosgow,
0
0 3

14. OxpyrimuTs TraMeTp 10 OJIKAKUIIero CTanAapTHOro 3HadeHus 13 psyia R40 mo Tabmmist 2
15. BriBox
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3aanus K NpaKTHYeCKOMY 3aHATHIO Ne 24, 25
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IIpakTHyeckoe 3ansTue Ne 26

HaNPAKCHUS

Tema: ConpoTuBiieHHE MATEPHAIIOB. YCTOMYMBOCTD LIEHTPAJIbHO-CKATBIX CTEPKHEH.

Pacuer Ha yCTOﬁ‘lHBOCTL CKATBIX cTepxcHeﬁ. 011pe)1e.11e1me KpI/ITI/l‘leCKOﬁ CUJIbI H KPUTHYECKOI'0

Hean paGorbi: [loyunTs HpaKTUYECKUE HABBIKM I10 ONPENEICHHUI0 KPUTHYECKOM Harpy3sku u
Koa(puIIeHTa 3amaca yCTOMYUBOCTH MPHU pacueTe CxKAThIX CTEPKHEH.

3apanue: Jl11 paBHOYCTOMYMBOM LIEHTPAJIBHO CKAaTOM KOJIOHHBI M3 JIByX IIBEJJIEPOB WJIM JBYTaBPOB
BBIYHCIIUTh BEIMYUHY KPUTHYECKOH CHIIBI M KOA(D(HUIMEHT 3amaca yCTOWYMBOCTH. MoIynb yHpyrocTtu
crami E=2,1-10° MITa. [laHHbIe 715 331294 CBOETO BAPUAHTA B3ATh U3 Tabmisl 1 u puc. 1

Iopsinox BhINOTHEHUS:

1. BsIuepTUTh CXEMY U BBIUCATH HCXOMHBIC JaHHBIE I CBOETO BAPHAHTA.
2. Onpenenuth KOOPPUIMEHT MPUBEACHUS UTMHBI |1 (CXeMBbl MPEICTaBICHbI B KOHCIIEKTaX).
3. BblunMcIUTE MOMEHT WHEPIUH IS TAHHOTO CEYSHHSI CTEPIKHS.
4. Onpenenuts IIIOMAIb MOTIEPEUHOr0 CEUEHUS CTEPIKHSL.
5. Haiitu paguyc nHepuum cedyeHusl.
6. Ompenemuts ruOKOCTh crepkHA. [lo BenmumHe A croenmath BBIBOA — IO Kakoi (opMmyne Bemercs
JAIbHEUIINHI pacdeT U IoYEMY.
7. Onpenenuts KPUTHIECKYIO CHITY Fup.
8. Ompenenuts k03((HUIMEHT 3amaca YyCTOMYMBOCTH, IIPU HATPYy3Ke PABHOMN JOITYCKAEMO.
9. Cnenarb BBIBOI O MPOJICIIAHHON PadoTe.
3aaHusl K NPAKTHYECKOMY 3aHATHIO Ne 26
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Ta0Ommma 1

Bapuant Cxema Ne I Bapuant Cxema Ne |
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 VII 24, 7
4 I 16 5 22 VII 27a 7
5 I 18 5 22 VII 30 7
6 I 20 6 23 VII 33 6
7 ] 22 6 24 VIII 36 6
8 I 16 6 25 VI 40 6
9 i 18 6 26 VIII 30. 6
10 i 22 6 27 VIII 24 6
11 i 18. 7 28 IX 22 6
12 \Y/ 22a 7 29 IX 18 5
13 \Y/ 24, 7 30 IX 20 5
14 \Y/ 27 7 31 IX 27 5
15 \ 30 7 32 X 30 5
16 \ 33 5 33 X 33 5
17 \ 24 5 34 X 36 6
18 VI 27 5 35 X 22 6
36 X 20 6




3akJ/roueHue

[TpakTideckne 3aHATHS TpETHA3HAYCHBI IS 3aKPEIUICHUS W YIIIyOJCHWS] 3HAHUU W YMCHUIA,
MOJYYCHHBIX BO BpEMs TEOPETHUECKUX 3aHATHH. BBIMONHEHHE MPAKTUUECKUX 3aJaHHil JIOJDKHO
croco0cTBOBaTh 0ojice IIyOOKOMY ITOHMMAHHIO, YCBOCHHMIO M 3aKpEIUICHUIO Marepuajja IMpeaMera,
Pa3BUTHUIO JIOTMYECKOrO MBIILICHUS, aKKYPaTHOCTH, YMEHHIO JICNIaTh BBIBOIBI U MPABUIILHO BBINOIHSATD
pacueTsl.

[Tpu mOMroTOBKE K MPAKTUIECKUM 3aHSTHSIM CJICyeT UCIIONIL30BATh OCHOBHYIO U JIOTIOJTHUTEIBHYIO
JIATEpATypy W3 MPEICTABICHHOTO CIMCKA, & TAaK)KE PYKOBOICTBOBATHCS MPHBEIACHHBIMH yYKAa3aHUSIMH U
PEKOMEHIAIASMHU.

B pe3y.]IBTaTC HpOI[CJ'IaHHbIX HpaKTI/I‘-IeCKI/IX 3aH5ITHI>i MOXKHO CACJIaTh BBIBOJABI, YTO BBIIIOJTHCHHC
JTAHHBIX 33/IaHUI CIIOCOOCTBYET:

- Oomee mTIyOOKOMY ITOHMMAHHMIO, YCBOGHHMIO W 3aKPEIUICHHMIO MaTepuana oOuienpodeccuoHanbHOM
JUCLUIUIMHBL,

- Pa3BUTHIO JIOTUUECKOTO MBIIIJICHHS, aKKYPaTHOCTH;

- IPaBUJILHOMY BBIIOJHEHHIO PACUETOB;

- HECTaHJJAPTHBIM IOIX0IaM K COCTaBIICHHIO TaOMHII, CXeM, IpaUKOB;
- IPaBUJIBHOMY MIOCTPOEHUIO AHarpamMm, Tpa(ukoB, SIIOD;

- YMCHHWIO aHaJM3MpOBaTh, HAXOMUTh HamOojee A(QdEeKTHBHBIC pEIICHUs IMOCTaBICHHBIX MPOOIIeM,

HCIIONIb30BaTh TOJIE3HBIM JIOMOJHUTENbHBIA MaTepraj MpPH TOATOTOBKE MO TEMAaTUKE MPaKTHYECKUX
3aHITHI;

- YMCHHUIO ACIATh BBIBOABI IO MPAKTHYCCKUM pa60TaM.
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