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1 ITacnopTt doHIa OLIEHOYHBIX CPEICTB

no yyeOHoi qucuumiande OI11.02 TexHuueckas MeXaHuKa

Kox xoHTponupyemoii
No 11/ KOHTpOJ‘II/IpyeUMI)Ie pazaensl KOMITeTCHIH (HIH ce HaumenoBanue
(TeMbl) y4eOHOM TUCIUTLTHHBL aacTh) OIICHOYHOTI'O CPE/ICTBA
35.02.08 — JjieKTPpOTEXHUYECKHE CUCTEMbI B ATPONPOMBIILJIEHHOM KOMILIEKCE
Pa3nen.1 Teopernueckass MexaHuKa
OK 01, OK 02, OK | Tect, omneHKa pe3yJibTaTOB
Tema 1.1 BBeagenue. 09, IIK 1.1, TIK 1.2, | BbIMOTHEHUSI TPAKTUYECKUX
1 OcHoOBHbBIE IOHATHS U IIK 1.3, TIK 2.1, IIK | pa6ort
AKCHOMbI CTATHKH 2.2, 1IK 3.1, IIK 3.2,
11K 3.3
OK 01, 0K 02, OK | Tect, oueHka pe3yibTaToOB
) Tema 1.2 TLiockast cHCTEMA 09, IIK 1.1, TIK 1.2, | BBINOJIHEHUS MPAKTUYECKUX
CXOISTIIAXCST CHUT K 1.3, IIK 2.1, TIK | pabot
2.2, 11K 3.1, TIK 3.2,
I1IK 3.3
OK 01,0K 02, OK | Tect, omneHKa pe3yibTaTOB
Tema 1.3 IL1ockas cucrema 09, 11K 1.1, [IK 1.2, | BbIOJTHEHUSI TPAKTUYECKUX
3 MPOU3BOJIbHO IIK 1.3, TIK 2.1, IIK | pabot, pedepatr (10kJjaan,
PacnoI0:KeHHbIX CHJI. 2.2,1IK 3.1, TIK 3.2, | cooOmienue)
I1K 3.3
OK 01,0K 02, OK | Tect, omneHKka pe3yibTaTOB
4 Tema 1.4 TipocTpancTBennas 09, IIK 1.1, [IK 1.2, | BbIOJTHEHUSI TPAKTUYECKUX
CHCTEMA CHUI IIK 1.3, TIK 2.1, IIK | pa6ort
2.2, 1IK 3.1, TIK 3.2,
I1K 3.3
OK 01, 0K 02, OK | Tect, oueHka pe3yibTaTOB
09, IIK 1.1, TIK 1.2, | BBINOJIHEHUS MPAKTUYECKUX
5 Tema 1.5 OcHoBHBIE€ TOHATHA
KUHEMATHIL K 1.3, TIK 2.1, TIK | pabot, pedepat (nokaan,
2.2, 1IK3.1,1IK 3.2, | coobmeHnue)
I1K 3.3
OK 01,0K 02, OK | Tect, omneHKa pe3yibTaTOB
6 Tema 1.6 OCHOBHLIC HOHSITHSE 09,IIK 1.1, [IK 1.2, | BbIOJTHEHUSI TPAKTUYECKUX
THHAMMKH IIK 1.3, TIK 2.1, I[IK | pa6ort
2.2, 1IK 3.1, TIK 3.2,
I1K 3.3
Pa3nes1. 2 ConpoTuB/IeHHE MATEPHAJIOB
OK 01, OK 02, OK | Tect, omeHKa pe3yJibTaTOB
Tema 2.1 OcHoBHBIE 09, IIK 1.1, TIK 1.2, | BbIMOTHEHUSI TPAKTUYECKUX
1 nmoJjio;kenusn. Pacrskenue, IIK 1.3, TIK 2.1, IIK | pa6ort
c’KaTue, cpe3 U CMsTHeE. 2.2, 1IK 3.1, IIK 3.2,
11K 3.3
OK 01, 0K 02, OK | Tect, oueHka pe3yJbTaTOB
) Tema 2.2 Pacuerni Ha 09, IIK 1.1, IIK 1.2, | BBINOJHEHUS MPAKTUYECKUX
IIK 1.3, TIK 2.1, TIK | paboT, keiic-3agqauu
KpyHeHHe 1 H3rub 2.2,TIK 3.1, TIK 3.2,
11K 3.3

Paznen 3. Teopusi MexaHM3MOB M MAILIMH




Tema 3.1 CTpykTypa u
KJIaccu(puKanusi MeXaHM3MOB.
KunemaTnueckoe
HCC/IeJOBAHNEe MEXaHHU3MOB

OK 01, OK 02, OK

09,IIK 1.1, IIK 1.2,

IIK 1.3, IIK 2.1, TIK

2.2,1IK3.1,1IK 3.2,
11K 3.3

Tect, omeHka pe3ysbTaTOB
BBINOJIHEHUS TPAKTHYECKUX
pabot

Pa3nen 4. Jleraau MaluuH u

MOAbEMHO-TPAHCTIOPTH

bl€¢ MAIIIMHBbI

Tema 4.1 O61asn
XapaKTepPUCTUKA 3y04aThIX
nepenau

OK 01, OK 02, OK

09,IIK 1.1, IIK 1.2,

IIK 1.3, IIK 2.1, TIK

2.2,1IK3.1,1IK 3.2,
11K 3.3

Tect, omeHka pe3ysibTaTOB
BBINOJIHEHUS TPAKTHYECKUX
pabort

Tema 4.2 Ilepenaun
HWJIMHAPUYECKUMH
NPSAIMO3y0ObIMH M KOCO3YObIMH
KoJIécaMu

OK 01, OK 02, OK

09,1IK 1.1, IIK 1.2,

IIK 1.3, IIK 2.1, IIK

2.2,1IK 3.1, 1IK 3.2,
IIK 3.3

Tect, oleHka pe3ybTaTOB
BBIITOJIHCHHSA MPAKTUYCCKUX
paboT  pa3HOYpOBHEBbIe
3ajaun

Tema 4.3 Ilepenaua
KOHMYECKHMH 3y04aTbIMH
KoJIécamu. YepBauHbIe
nepeaavu

OK 01, OK 02, OK

09,IIK 1.1, IIK 1.2,

IIK 1.3, IIK 2.1, TIK

2.2,1IK3.1,1IK 3.2,
11K 3.3

Tect, omeHka pe3ysbTaTOB
BBINOJIHEHUS TPAKTHYECKUX
pabort, keiic-3agauu

Tema 4.4 @puKUHOHHBIE
MexaHu3mbl. [lepenaun
ru0Koii CBA3LIO

OK 01, OK 02, OK

09,1IK 1.1, IIK 1.2,

IIK 1.3, IIK 2.1, IIK

2.2,1IK 3.1, 1IK 3.2,
IIK 3.3

Tect, oleHKa pe3ybTAaTOB
BBIITOJIHCHHSA MPAKTUYCCKUX
paboT  pa3HOyYpPOBHEBbIe
3ajaun

Tema 4.5 IloAIMNNHUKHA
Ka4YeHHA U CKOJIbKeHMUSI.
CoenunnresibHbIe MY(PTBI.

OK 01, OK 02, OK

09,IIK 1.1, IIK 1.2,

IIK 1.3, IIK 2.1, TIK

2.2,1IK3.1,1IK 3.2,
11K 3.3

Tect, omeHka pe3ynbTaTOB
BBINOJIHEHUS TPAKTHYECKUX
pabort

Tema 4.6 Pasnemunle u
Hepa3beMHbIE COeUHEHUS

OK 01, OK 02, OK

09,IIK 1.1, IIK 1.2,

IIK 1.3, IIK 2.1, TIK

2.2,1IK3.1,1IK 3.2,
11K 3.3

Tect, omeHka pe3ysibTaTOB
BBINOJIHEHUS TPAKTUYECKUX
pabort

Tema 4.7 TI'py3onoabémubie
MAaIlIUHBbI.
TpaHncnopTupyOIIHE
MAaIIUHbI c TATOBBIM
3JIEMEHTOM HW 0e3 TAroBOro
3JIeMEeHTA

OK 01, OK 02, OK

09,IIK 1.1, IIK 1.2,

IIK 1.3, IIK 2.1, TIK

2.2,1IK3.1,1IK 3.2,
IIK 3.3

Tect, oleHka pe3yibTaTOB
BBIITOJIHCHHSA MPAKTUYCCKUX
paboT, pa3HOYpPOBHEBbIEe
3aJa4u, Kerc-3ag1a9u

HTorosas arrecranus

OK 01, OK 02, OK
09,IIK 1.1, IIK 1.2,
IIK 1.3, IIK 2.1, IIK
2.2,1IK 3.1, I[IK
3.2,1IK 3.3

3aver
(cm. myHkT 2.1 1 2.2)

* HaumeHoBaHue TeMbl (pa3ziena) i TeM (pa3zielioB) B3ATo U3 paboueii NporpaMMbl yueOHO
JTUCHUTUTUHBL.




2. 3a4TeH0-3K3aMeHAIlMOHHbIE MATEPHUAJIbI
2.1. IlepeyeHb BONMPOCOB K 324€Ty

1. OcHOBHBIE TOHATUS U AKCUOMBI CTATHUKHU.

2. Bugsl rpy30moabeMHBIX MamIdH (JOMKpPAThl; JIOSAKH; Tala; MOJIbEMHHKH,
KpaHbl).

3. CBs3u u ux peakiuu. OnpeeneHue HanpaBieHUs PEaKIUid CBs3eH OCHOBHBIX
THUIIOB.

4. OCHOBHBIE TTOHATHS U ONPEICTICHUS] TEOPUU MEXAHU3MOB U MAIIIUH.

5. Buasl cuit 1 Harpysox.

6. Tunsl nepenau. Knaccudukanus perykTopoB B 3aBUCUMOCTH OT BUJIa Tiepeaay
Y YHCJIA CTYTIICHEM.

7. MeTtoapbl onpeiesieHUs] paBHOAEHUCTBYIOIIEH CHCTEMBbI CXOIAIINXCS CHUJL.

8. KileeBble coelMHEHUS, BU/IbI KJIEEB JJIsl I€TAJIEH MaIIUH.

9. YciioBus paBHOBECHS CUCTEMbI CXOASIINXCS CUIL.

10. CBapuble coenunenus: Knaccudukaius mo mojioKeHHIO B MTPOCTPAHCTBE, 110
MPOTSKEHHOCTH, 1O OTHOILICHHIO K HAIPaBJICHUIO ICHCTBYIOIINX YCUITUH.

11. MOMEeHT cuibl OTHOCUTEIBHO TOUKH.

12. 3aknenounsle coeauHeHus. Tumbl 3akienok. Kiaccudukanus 1o
KOHCTPYKIIMU U Ha3HAYCHUIO.

13. Teopust nap cuj Ha TIOCKOCTH (OCHOBHBIEC MOHSITHS).

14. [lInuneBble COEAMHEHUS, TOCTOMHCTBA U HEJOCTATKH.

15. Teopema Ilyanco. [IpuBeneHre CuiIbl K TOUKE.

16. IIImoHOYHBIE COETMHEHNS UX JOCTOMHCTBA U HEAOCTATKHU. THIIBI IITOHOK.

17. IlpuBeneHre K TOUKE MIOCKOW CHCTEMBI MPOU3BOJBHO PACTIOIOKEHHBIX CHUJL.

18. Pe3b00oBBIC coemMHEHUs UX BUJBI U Ha3HaueHre. OCHOBBI pacuera pe3bOOBbhIX
COEIMHEHUI Ha MPOYHOCTb.

19. Onpenenenue eHTpa NapaIEIbHbIX CHUIL.

20. IlogmMOHWUKM KadyeHUs. YCTPOWCTBO, JOCTOMHCTBA M  HEIOCTaTKH.
Knaccudukanusa noamunuukoB kauenus no 'OCTy, OCHOBHbIE THIBI, YCIOBHBIC
o0o3HaueHus. MapKupoBKa MOAMIUITHUKOB KaUyeHUSI.

21. LleHTpHI TAKECTHU TEJA.

22. OCHOBHBIE TUMOTE3bI U IPUHIUIIBI COIPOTUBJICHUS MATEPUAJIOB.

23. Tpu pazHoBugHOCTH (HOPMYI JJISA ONPEACIICHUS KOOPAUHAT IIEHTPA TSHKECTH
Tena.

24. Knaccudukanus moANUITHAKOB KaueHUSI.

25. CnocoObl onpeeneHus: KOOpAMHAT UEHTPA TAKECTH.

26. Knaccudukarus moAmmMITHAKOB CKOJIBKCHHUS.

27. CKOpOCTh M YCKOPEHHE TOYKM MpPHU MPAMOJMHEMHOM M BpPAIIATEIHHOM
JBU>)KCHUU.

28. Buapl TpeHHs B MOAIIMITHUKAX KAYEHUS U CKOJIbKECHUSI.

29. YrnoBas CKOPOCTb U YIJIOBOE YCKOPEHUE, OCHOBHBIE MOHATHUS U (DOPMYJIBI.

30. Llenuble mnepenayud, JOCTOMHCTBA W HEAOCTATKUA. Buapl 1neneu, LenHbIe
BapUATOPHI.



31. OcHOBHEIE 3aKOHBI TUHAMUKHU.

32. IlpocTeie peMEeHHBIE MEpeAadn, JOCTOMHCTBA M HEJOCTAaTKU. Buasl pemHeil,
PEMEHHBIE BapHATOPBI.

33. Ilpunnun JanamOepa (MpUHLINUIT KUHETOCTATUKH ).

34. MydTbl (QpUKIIMOHHBIE: KOHCTPYKIIHSI, BHJIbI, Ha3HAYCHHUE, TOCTOMHCTBA H
HEJOCTATKHU.

35. Bunbl GpUKIIMOHHBIX TIEpeIad U X Ha3HAYCHHE KITaCCU(PUKAIIHS.

36. ledopmanmu crepxHsi. OCHOBHBIE TUIOTE3bl U MPUHIIUIBI COMPOTUBIICHUS
MarepuanoB. BHyTpeHHue cuiibl. MeTo CeueHun.

37. OTHOCHUTENIbHOE, IEPEHOCHOE U A0CONIOTHOE JIBHXKEHHE MaTepUaIbHON TOUKH.

38. Kpyuenue Opyca (CIUIOLIHOIO U MOJIOTO Bajia), OCHOBHBIE TTOHSTHUSI.

39. 3ru6, oCHOBHBIE ITOHSTHS.

40. MapkupoBKka 1 0003HAYEHHE PEAYKTOPOB (IIMIMHIAPUYECKUX, KOHUYECKUX U
YEPBAYHBIX ).

41. Mapku wmacna s peayKTOpa, OCHOBHBIE MApKH PEIyKTOPHBIX Macem
OTEYECTBEHHOI'O IIPOU3BOJICTBA.

42. Mexanu3m u wmamuHa. Knaccudukammss mammH. Jletanu u y3ibl, HUX
knaccudukanua. Kiaccudukanus >1eMEHTOB KOHCTPYKIUH, pPACUETHBIE CXEMBI.
TpeOGoBanus, mpeabsSIBIsIEMbIE K MAIlIMHAM U JIETAJISIM.

43. O6mue cBeIeHUs] O KOHUYECKHUX 3y04aThiX mepeaavax.

44. Hunuaapuyeckas npamosyOas nepeaada. Bunel paspymenus 3yobeB. Pacuer
Ha Npo4YHOCTh. OCOOEHHOCTH pacueTa UUWIMHAPUYECKUX KOCO3yObIX M IIEBPOHHBIX
nepeaay.

45. Pacuetsl Ha cpe3 U cMsaTHE. OCHOBHBIE PACUETHBIE IPEATIOCHIIIKY, PACUETHBIE
(bopmyIbl, ycinoBHe npouyHocTH. [Ipumepsl pacueTos.

46. O0mue TeopeMbl TUHAMUKH.

47. 3agaum ¥ METOAbI CONMPOTUBIICHUS] MATEPUAJIOB.

48. OOmme cBeaeHus o 3yOyaThiXx mepemadax. Krnaccudukamums mnepenad,
JOCTOMHCTBA W HENOCTaTKH, oO0OjacTh mnpuMeHeHus. Cuibl B 3alleIVICHUH
HUJTUHAPUYECKHUX TIPSIMO3YObIX 1 KOCO3YOBIX KOJIEC.



2.2. IlepevyeHb CUTYAIIMOHHBIX 32724 ISl 3a4eTa
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3agaya Nel. OnpenenuTe paBHOAEHCTBYIOUIYIO UYETBIPEX £
cun: F=18 kH, F»=10 xH, F>=6 xH u Fs=8 xH, £
IPUIOKEHHBIX K OfHOW Touke O U HaNpaBIeHHBIX, Kak
[IOKa3aHO HA PUCYHKE. 0
&
/C] x\}‘u
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A
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3agaga Ne2. I'py3 G =450 H noxsenien o cxeme, % ’
MIpUBEACHHON Ha pucyHKe. HeoOxoammo onpeneanTs
peakuuto B ctepkae BC aHanuTHyeckumM MeTooM. YTom ¢ = . p
5° ’
Ve

3apaua Ne3. [lap ynepxkuBaercs HUThI0O AB Ha HakIOHHOM
IJIOCKOCTH C yIiIoM mombemMa a=45°. Huth obpasyer c
HaKIIOHHOM TUIOCKOCTBI0 yron [B=30° (cMOTpU PHUCYHOK).
OrnpenenuTs peakIfio HAKIOHHOW TNIOCKOCTH Ry M peakmuro
HUTHU Ra.




3agaua Ned. XKectko 3amemneHnas 6anka 4B HarpyxeHa
cunon F = 4 xH, kxak nokazaHo Ha pucyHke 2.10.
OmnpenenuTts peakuuu 3aelIKU HCIOJIb3Yys CIEAyHolue

YCIIOBHUSI PaBHOBECHSL: ZF K 0; ZF Ky =0;
ZMA(Fk) =0. Vron o= 30°.
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3amaua NeS. banka AE ¢ mapHAPHBIME OIIOPaMH B TOYKaX
A u B HarpykeHa, Kak IIOKa3aHO Ha pucyHKe 2.12,
MOMEHTOM M, coCpelnoTOYeHHON cuiod F U Ha ydacTke
DE — paBHOMEpPHO  paclpeielieHHOW  Harpy3koi
WHTEHCUBHOCTBIO ¢. OmnpenenuTs peakuud  OIop
HCIIONB3YS clenyroume YCJIOBHS paBHOBeCHSL:

S M (F)=0; Y. M (F)=0; >,F, =0.

M=T5 kH M

F=2 kH

=05 kH/M
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3apaua Ne6. OnpenenuTh MNOJOKEHUS UEHTPAa TIKECTH
IUIOCKOH (DUTYpBI, IPUBEACHHON Ha PUCYHKE KOOPAMHATHBIM
METOJIOM.
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3apaua Ne7. OnpenenuTh MNOJOXKEHUS UEHTPA TIKECTH
IJIOCKOW (puUTyphl, TpPUBENCHHON HAa PHUCYHKE, METOIOM
OTPHUIIATEIHHBIX TUIOMIAACH.
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3agaua Ne8. OmpenenuTh TMOJOKEHUS IIEHTPA TIKECTH
TUTIOCKON (UTYpBI, TPUBCIACHHOH HA PHCYHKE METOJIOM
OTPUIATENHHBIX IJIOMIAICH U Pa30UBKY.
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3agauya Ne9. Han KOHYC c oOpazyroreit
1 =76 MM u muamerpoM ocHoBanus d = 56 MM (cMoTpH
pucyHoK). OnpeaenuTh MOJIOKEHUS LIEHTPa THKECTH TaHHON
00BEeMHOM (UTYPHI.

3agaua Nel0. Ilo ngyre, paBHOW YETBEPTH JIMHEI
OKPY>KHOCTH panuyca 16 M
(cMOTpH pPHUCYHOK), W3 TIOJIOKCHHUS Ao B TOJOKEHUE A

2
JIBIDKETCS  TOYKAa, COIJIACHO  YPaBHEHUIO S=rm-t".
OmpenenuTs CKOPOCTh TOYKH B MOMEHT, KOT/1a OHa TIPOXOIUT
CepeMHY IJIUHBI AYTH A¢Ai, U B MOMEHT JOCTHKCHHS
HOJIOXKEHUS Aj.

3agauya Nell. [Inardopma nmepemeniaercsi Mo mepoXoBaTON
MOBEPXHOCTU C YCKOPEHMEM IIOJ NEHUCTBUEM JBUXKYIIEH
cunel  Fyg  (emoTpm  pucyHOK). COCTaBUTH  ypaBHEHHE
paBHOBecHs B 00I1IeM BUIe HCIIONIB3Ys npuHIMI Jlanambepa.

3agaya Nel2. [Hapuk A maccoil m=0,2 xr Ha HUTH AB
JumHO# 1 = 0,5 M (CMOTpH pUCYHOK) BpalllaeTcsi paBHOMEPHO
B TOPU3OHTAIBHOW IDIOCKOCTH TaK, YTO HHTh 0Opasyer
KOHMYECKYI0 MOBEPXHOCTh HAKIOHEHHYIO K TOPHU30HTY IO
yriiom o = 30°. Onpenenuts HaTSHKEHUE HUTH M CKOPOCTh
apuKa.




3amaua Nel3. Temo Becom 3500 H nBmxkeTrcs BBEpX IO
HAKJIOHHOM IUIOCKOCTH COIJIACHO ypaBHeHHIo, S=0,167
(cMoTpu pucyHOK). OnIpeIeNIUTh BEIMINHY JABMKYITICH CHITHI,
ecnmi  KOO(PGUIMEHT  TpeHUs  Tejla O  IUIOCKOCTh
f=0,15.

f®

3agaya Nel4. Temo M  maccoii m=40 Kr MOXeT
nepeMeniaTbCs  BAONh BEPTUKAIBLHOTO  HAMPABISFOIIECTO
crepxHs (cMoTpu pucyHOK). Ilomg nefictBuem cunbl F,
MOCTOSIHHO HampaBJICHHOH moj yriioM o = 18° k BepTUKamu.
Tenmo paBHOMEpHO TIOJHUMAeTCs Ha BBICOTY h=4 WM.
Onpenenuts padoty cuiibl F v K03 GHUIMEHT M0JIe3HOr0
neiicteust  (KII), ecimu xoddduumMeHT TpeHUs Opu
CKOJIBXKEHUH Tena BJoib crepxkHs f= 0,2,

3apaua Nel5. OmpenenuTh MOTPEOHYI0 MOITHOCTH MOTOpPA
nebenku g moabéma Tpy3a Becom 3 kH mHa BBICOTY 10
MeTpoB  3a 2,5 CeKyHABl  (CMOTPU  PHUCYHOK).
KIIJI mexanu3ma ebenku n = 0,75.

3apaua Nel6. [letans mpxkuMaeTcsl K TOYMIIBHOMY KaMHIO C
cumon 1,5 kH (pucynmok 6.4). Kakas MOIIHOCTH
3aTpadyrBaeTCs Ha 00pabOTKy AeTainu, eciu KO3 UIUCHT
TpEHUs1 Marepuala TOYMIBHOTO KaMmHs o jgetans 0,28.
TounnbHBIA KaMeHb Bpamaercsi co ckopocteio 100 06/mMuH.
Huametp meramu 60 Mm.
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As=20 t1”
3amaua Nel7. TpexcrymeHUaTelii Opyc ¢ IUTOIIQISIMH g
MIONIEPEYHBIX CeueHui cryneHed Ai, Az U As; HarpyxeH P
cunoii F = 0,8 xH = 0,810° H (cMoTpn pHCYHOK). Az=10 r1
Onpenenuts HOpPMajbHbIE HANPSHKEHUS B IONEPEUYHBIX ~
CEUYCHUSX M IIOCTPOUTH 3IIOPY G 110 AJIHHE Opyca. ¢ 2
A= TG M
a
7
A=2d ™~ O
3agauya Nel8. Tpexcrynenwartblii Opyc ¢ IUIOIAASMU
MOTIEPEYHBIX CeUEHUM cTyneHen A1, A> U A3 Harpy>KeH CUIIoi 0T —
F =08 kH = 0,8-10° H (cmotpu pucyHok). OnpenenuTs
HOpPMaJbHBIE HANpsHKEHHS B IONEPEYHBIX  CEUYEHUSX, A= e~
OIIpeNIeJINTh MOJIHOE Y/UIMHEHUE Opyca eciy AJMHA CTYIeHU b
opyca I = L= 6 = 200 mm, E = 2:10° MIla. Iloctpouts At
3MIOPY NEPEMEIIEHNHN CeueHUH / -
g1 i
aé -
F=08kH
& %]
3agaya Nel9. CBapHoe CO€IUHEHHE BBINOJIHEHO YTIIOBBIMH F p » 3
o — 7 S,
mBaMHi ¢ Hakiaagkoi. s=10 mm; =120 mm. Paccuurathb
CYMMapHYyIO IUIOIIAAb CPe3a CBapHBIX LIBOB IIpU Ieperadu v ‘;
cuisl F. F ) ( 2

3agagya Ne20. I'pys Q = 300 H 3axpereH Ha OTHOM Iuieue
TOPU30HTATIHHOTO phrdara mmmHoH L = 500 mMm; mpyroe rmiedo
pbluara cB3aHO KIIEMMOBBIM COEJHHEHHEM C BAJIOM JAUAMETPOM
d = 40 mm. Harpyska crarmyeckas. OnpenenuTb IUaMerp
kiemmoBoro Oonta. Kosdduiment tpenus =0,2; miede 1=40
MM.

10




3amaua Ne2l. Kpelmka MwmHIpa BBICOKOTO — JTaBJICHUS
MIPUBEPHYTA

12 mmunmekamu. ONpeaenuTh UX TUaMeTp, €CU MaKCUMalTbHOE
JmapneHre Tapa B mwmHApe p = 1,2 Mlla, a BHyTpeHHMIA
JuameTp muHapa D =200 mm.

[Ipu pacuere momags CEUEHWs] IIMMIBKK MO BHYTPEHHEMY \ {7 . 1
JaMeTpy pe3s0bl B3sTh 141 MM? (pessba M 16). N o
. 7 — Q}\ -
e KN

3amaua Ne22. OmpenenuTs JIOMYCTHUMOE YCHIIME U
COCJIMHEHUSI TIPU PACTSHKEHUHM M CKATHH KOCOTO CBApHOTO S
1Ba (CMOTPH PHCYHOK). F / ¢ F

— guHa mBa / = 100 mm; : l )

—  TOJIIIMHA Ba S=5 MM;

— yroll MeXIy oOpasyollei ImBa W JUHUEH ACHCTBUA
cuitel 5 = 20°;

— wmarepuai Cr3;

- [op] = 70MI]a.

r
| |
3agaya Ne23. Ompenenurts AuaMeTp Hape3aHHOW 4YacTH W %
Pty 5
XBOCTOBHKA TPy30BOTO Kproka mrsi cuibl P=100 xH. Iaiiky
3aBOPaYMBaIOT, HO He 3aTsruBaroT. Marepuan kproka Craib
30, [cp] = 125 MI]a.
1/
B
3agaya Ne24. Kpusommnm OC = 30 cMm Bpamaercs P ! !
- T~

PaBHOMEPHO C yTI0BOI CKOPOCTHI0 ® = 12 pajl/c v MPUBOIUT
B BO3BPaTHO-TIOCTYIATENIbHOE JABWXKEHHE Kylucy AB ¢
MOMOIIIBIO TTOJI3YHA, MIAPHUPHO COeqUHEHHOro B Touke C ¢
KPUBOUIUIIOM U MEPEABUTAIONIETOCS B MIPOPE3SX KYJHUCHL.
Onpenennuts CKOPOCTh Vi TMON3YHA B MPOPE3U KYJIUCHI U
CKOPOCTh Vi CaMOM KyJUCH B TOT MOMEHT, KOTJa KPUBOIIIHII
00pasyeT Topu30oHTAIBHEIN yroi o, = 30°.
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3agaua Ne25. Katok maccoit m=100 kr, nuametpom d=1 M
BKATHIBAETCSI PAaBHOMEPHO IO HAKJIOHHON IUTOCKOCTH Ha
FOPU30HTAIBHYIO IuIaThopMy BbeicoTOH h=2 M cuioi F,
JNEUCTBYIOLICH MapajuieTbHO HAKIOHHOM IUIOCKOCTH U
MPUJIOKEHHOW K  TPOCY,  OXBaThIBAlOIIEMYy  KaTOK.
Omnpenenuts paboty cunsl F, ecnn yron moasema o= 30°,
koddurment rpenns kauenus fi = 0,3 cm.

a
3. ®oHa TeCTOBLIX 3aJaHUH
Bompoc OTBeTHI
1. BeiOpaTh BeIpakKeHHE IS pacueTa Ipoekiuu cuibl F Ha ock Oy Frosa
4 Fros(180° — o)
Fsinea
—Frosa
o | ¥
2. BeiOpath BeIpakeHue Uil pacueTa npoekiuu cuisl Fa Ha ock Ox. Faros30°
X Foros150°
b // A Fzros60°
Z 5 —Fzc0s150°
£
> Ny A
/Y an
. X
3.Paccuntath cyMMy TpPOEKIH BCEX CHJI CHCTEMBI Ha och Oy, eciH 2,5 kH
F1=28 xH, F»=15 kH, F3=8 kH, F4=24 xH, Fs=30xH. 14 kH
¥ 185 kH
60,5 kH
£ K
&
\
i

X

4. OnpenenuTs yroia Mexay 3aaHHOM CUIION U ochio OX, €ClIM U3BECTHBI
BEJIMYMHA CUIIBI U ee mpoekiuu Ha ock Ox, Fx=-21 kH, F=30 kH.

30°

450

135°

150°

12




F
a
z
g X
5. Paccuutath cyMMy MpPOEKIIMI CUCTEMbI CXOIAIIUXCS CUI Ha och Ox. -1 kH
F1=30 xH, F»=10 kH, F3=15 xH, Fs=24kH. - 16,3 kH
Y 34 kH
79 kH
f
2 Z
C) s
,Cf— ) “Do
g X
6. Kakue cwuiapl W3 3aJaHHOM CHUCTEMBI CHJI, JCHCTBYIOIIMX HA TEIO, 7H; 7H
00pasyoT mapy cun? 7H 10H
o o o 10H; I0H
M I5H; I5SH
L
7H
75
7. Onpeaenuth MOMEHT 3aaHHOM mapsl cui. Fi=F,=100 H. 0,35 Hum
05 m - 35,35 Hu
/ 50 Hwm
[ 45 - 70,7 Hm
f %
8. YkaxkuTe mapy CuiI, SKBUBAJICHTHYIO 3aJaHHOM. 54 i
BH
10H
LH 15
03 m /
5H
0H wh|azn
BH
BHOZ2m
BH
9. Haiinure MOMEHT ypaBHOBEIINBAIOIIEH Maphl CUIL. -04Hwm
J 4H 0,4 Hwm
6H -0,8Hwm
0,8 Hm
Q4 m a3im Q2 m
10. OnpenenuTb CYMMY MOMEHTOB OTHOCUTEILHO TOYKHU C. 7 Hwm

13




vH 47 Hm
7H . 19 Hwm
&/
L [ L 77 Hm
sl ]
L n . 2mn e M L 2m o
11. CxoibKO HE3aBUCUMBIX YPaBHCHHUM PaBHOBECHS MOXKHO 3aITUCATh JIS 3
MIPOCTPAHCTBEHHON CUCTEMBI CHI? 6
4
2
12. Haiimute MOMEHT cuiibl OoTHOcUTeNbHO ocu Oy. Jluamerp Kkoreca 0
paBen 0,4 m; F=5 kH. 5 kHwm
Z 2xkHwm
il 1 kHm
X )’
13. Ompenenuts CyMMy MOMEHTOB OTHOCHTEIHLHO Hadaja KOOPIWHAT. 12Hwm
Fi=12 H, F>=5 H, F3=3 H;, cropona ky6a paBHa 0,5 M. 2,5Hwm
7 3,5 Hwm
7,4 Hm
F 1
0 s )
g
X
14. Haiitu Xg, eciin F1=48 xH; F,=96 xH; F5=15 xH. 10,7 kH
4,3 kH
12,1 kH
15,2 kH
15. Touxa nBuxenus no auHuu ABC. Ilo m3o0paskeHHBIM IapaMeTpam Pagnomeproe
JIBUKEHHSI OTIPEACTTUTH BHT IBIKEHUSI. Pasnoyckopentoe
A Vi Pasnozameonennoe
Hepasnomepnoe
a,
)
c
g
16. [lo mpuBeACHHBEIM KHHEMATHYECKUM TpadukaM ONpPEICIUTh BHI S=wt

14



JBHOXXCHHA TOYKH.

Sm v, mlc S=5+ 2
o 2
S=5Sp4vt4—
at?
S =vt—
2
0 f G 0 te
17. ABTOMOOWIIH JBHIKETCS 10 apOYHOMY MOCTY COTJIACHO YpPaBHEHUIO a=1,44 w/c’
— 2
5 =12t | Onpenenuth MOITHOE YCKOPEHHME ABTOMOOWIIS, ©CITH PamHycC d 70(’)1 2 W;/ <
mocta r=100 M, Bpems ABMKeHuUs t=5 ¢/ a=0,6 m/c 5
a=0,36 m/c
18. Ilo TpaduKy CKOpPOCTH OIpPENCIUThL BpPEeMs IBUKCHUS TOYKU 0 toem=06 ¢
MTOJTHOM OCTaHOBKH. 3aKOH JBM)KCHHS HE MEHSIETCSI. loem=12 ¢
[{ /77/[ toem=23 ¢
46 tocm:43 c
40
0 4dte
19. Teno, nmBurasch U3 COCTOSHUSI TOKOS pPaBHOYCKOpeHo, 3a 10 c 105 m
JIOCTUIIO cKopocTH 45 m/c. OmnpenenuTth MyTh, MPOHICHHBIA 3a BpeMs 125 m
JIBUYKCHUSL. 22,5 m
225 m
20. INaccaxkup moe3nga, ABHXKYIIETOCS CO CKOPOCThIO 72 KM/4, BUIMT 15 xkm/u
BCTpPEUHBIH moe3 1 aauHHoM 420 M B Teuenne 12 ¢. Onpeneants CKOPOCTh 20,5 km/u
BCTPEUYHOTO MOE3/a. 35 km/u
54 km/u
21. Tenexka JBIKETCS IO CTpelie OAlllEeHHOTO KpaHa co CKOPOCThIO 2 M/C. 1,2 m/c
IIpu »TOM cTpenma KpaHa moBopaduBaeTcs co ckopoctelo 0,25 pan/c. 2 m/c
OnpesieuTh CKOPOCTh TENEKKU MO OTHONIEHHUIO K 3eMIle. 2,5 m/c
6 4,25 m/c
M
Vy
40)
22.Komeco 0e3 CKONBKEHUS KaTUTCA 1Mo 3emiie. CKOpPOCTh BpalleHHS S m/c
koneca 30,8 pam/c. Pagmyc xomeca 650 mm. Omnpenenuts CKOPOCTH 10 m/c
MepeMEeIICHHS IIEHTPa KOJIeCa OTHOCUTEIIBHO 3EMIIH. 15 m/c
20 m/c
\ CU
' %
- I -
I
%
23. Touka A, B u C npuHamIexKaT ABKYIIEMYCS IHIOCKOTAPaICIEHO 45 m/c
temy. OnpenenuTs ckopocTh ToUkH C, €M U3BECTHBI CKOPOCTH TOUCK A 50 w/c
u B. V=75 m/c, V=75 m/c,AC=BC 62,5 m/c
75 m/c

15



24. Kpupommn OA Bpariaercs Bokpyr ocu O co ckopocteio 10 pan/c.

2 m/c

IMomsyn A mepememniaeTcs BAOJIb KPHBOIIHMIA M MEPEMEIIAET CTEPIKEHb 2,3 wlc
AB. Onpenenuts ckopocTh Touku B, ecu OA=0,2 m. 1 m/c
8,6 m/c
A
@
Lo
J <
r
= ! % B
25. Ilom meficTBHEM TOCTOSTHHOM CHJIBI MaTepHabHAsl TOUKA Maccou 5 Kr SH
npuoOpena ckopocth 12 M/c 3a 6 ¢. OnpenenuTh CUIy JEUCTBYIONIYIO Ha 10H
TOUKY. 15H
20H
26. K nByM MaTepHalbHBIM TOYKAM TPHJIOKEHBI OJIWHAKOBBIC CHIIBIL. 1:2
Macca Touek m;=30 kr © my;=90 xr. CpaBHUTH BETUYHHBI TOIYYEHHBIX 1:3
YCKOPEHUIA. 3.1
4:1
27. T'paduk H3MEHEHHS CKOPOCTH JIU(PTa MPHU OIMyCKaHHH IMOKa3aH Ha 600 H
pucynke. OnpenenuTh HaTsSHKEHHs KaHaTa, Ha KOTOPOM IIOABEINECH JH(PT 2343 H
Ha [IEePBOM Y4acTKe JBHKeHHs. Macca HarpysxkeHHoro audTa 300 kr. 2943 H
V. m/c 3300 H
s 6 v
o
0 J B Bic
28. Temo mnomHMMaeTcss BBEpPX COINAcHO ypaBHeHmio S=1,36F. 117,72 H
Koadduimenr Ttpenus o moBepxHOCTh HacTwia f=0,15. OnpemenuTs 217,6 H
BEJMYUHY IBIXKYyIIEH cubl. Cuna Tskectu 784,8 H. 3924 H
711LYH
L
)
L=]
29. MOTOUMKIUCT BBIE3KAET HAa NEPEBSHHBIII MOCT W TPOTHOAET €ro. 611,6 H
Pagnyc xpuBm3Hel Mocta 100 M. cuma TSDKECTH MOTOLMKIA C 8884 H
moronukiuctoM 1500H. ckopocts MoTonmkiaa 72 km/d. Onpenenutsb 1500 H
CHJTY TIPHXKATHSI MOTOIIMKJIA K TIOBEPXHOCTH MOCTA. 21116 H
30. Baron maccoit 680 Kr KaTHUTCSI PaBHOMEPHO II0 FOPHU30HTAJILHOMY 10200 o
Iy TH U IpoxoauT 15 M. Uemy paBHa paboTa CHIIbI TSHKECTH. 100062 /e
0 Lo
125000 Lo
31. MomHocte TOKapHOrOo cranka 1,5 kBt. OOrouka pneramu 270 JToc
npousBomutcss 3a 3 wmuH. KIIJ[ cranka 0,8. Onpenmenuts paboty, 216 e
4500 T
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COBCpIIACMYIO IIPpH 00TOUKeE.

3600 i

32. OnpenenuTh MOTPEOHYI0 MOIIHOCTH CTaHKA I 00pabOTKH JeTaH 1,884 kBm
nuametpom 300 MM mipu yriioBo# ckopocTH 120 06/MuH U cuiie pe3anbs | 2,216 kBm
kH. KI1/] cranka 0,85. 4,5 kBm
18 kBm
33. OnpenenuTh BpaIIAONIMI MOMEHT Ha Baly JIEKTPOJBUTATENS NPHU 80 Hu
MotnHocTH 8 KBT 1 yriosoit ckopoctu 100 pan/c. KI1/] npuratens.0,8. 64 Hm
46 Hm
Bepnuwiti omeem ne npuseoen
34. OnpenenuTs NOTPEOHYIO MOITHOCTH MOTOpa JICOSIAKU IS TTOAbEMa 2,59 kBm
rpy3a 3,6 kH Ha BeicoTy 120 M 3a 1 MuH. 43,2 kBm
7,2 kBm
27,3 kBm
35. Kak Ha3plBaeTcsi  CIIOCOOHOCTH  3JEMEHTa  KOHCTPYKIHHU IIpounocmo
COTIPOTUBIATHCS yIpyruM edopmansm? IKecmrocme
Yemoiiuusocmo
H3snococmoiixocmo
36. Ilpencrasnena quarpamma pacTshkeHHd Martepuana. Hazpate ydacTok 04
yIpyrux aehopMariuii. AB
BC
EH p B 1] oD
o AL mm
37. Kakoil BHyTpeHHHMH CHJIOBOH (akTOp BO3HHKAaeT B IONEPEYHOM N
cedeHuu Opyca Mpu KpydeHun? O
Mz
Mx
38.ITonp3ysICh METOAOM CEUCHUH, OINMPEACTUTh BEINIUHY IOTEPESIHON 5 kH
cuibl B ceueHuu 1 — 1. 15 kH
4 20 kH 13 kH
‘ 10kt 22xkH
|
g ! P

|5KH
13 kH 12 kH

39. Kakue mexaHW4ecKHe HampsDKEHHUS B IOMEPEYHOM CEUeHHU Opyca
MIPY Harpy>KeHUH Ha3bIBAIOT HOPMaTbHBIMH?

Bosnuxaiowue npu nopmanbHoti
pabome

Hanpagnennvie nepnenouxyispHo
niowaoke

Hanpagnennvie napannenvno
niowaoke

Jlexxcam 6 nﬂou;adke ce4ernus

40.BpIOpaTh COOTBETCTBYIOILYO SIIOPY MPOJOIBHBIX CHIJI B IOTIEPEYHBIX
ceUeHHIX Opyca.

~ || o
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.
130 kH -
2 8 I
A>=1000 mm —
40 Kt [ — -
A=s00me° Y =
70 kH A b B 3
41. Jlns Opyca, paccuMTaTh HaWOONBIIYIO TPOJOJBHYIO  CHILY, 70 kH
BO3HHKIIIYIO B TIOTIEPEYHOM CEUCHUH. 130 kH
s 110 kH
] ] - 200 kH
130 kH — ] - -
2 B
A,=1000 mm
40 kH : — =
2V —
A=500 mm™ —
70 kH A b B i
42. OmnpenenuTs HOpMAILHOE HAMPsHKEHUE B TOUKE B. 110 MIla
Y 220 Mlla
] [ ] [ ] 80 Mlla
s = i 140 Mlla
2 B
A,=1000 mm
40 wH —_— 1
2l — —
A500 ™ f
70 kH A b B A
43. TIpoBepuTb NMPOYHOCTH M300paKEHHOTO Opyca, €ciH AOIyCKaeMoe o=[ o]
Hanpsokenue [6] = 160 MIla? o> [ o]
o<[g]
Z B -
] - - epHblU omeem Henpueedey
130 kH — | | =
Z 8,
A,=1000 mm
40 kH - : 1 H
) =
A=500 m”
70 kH A b B ¥
44, OnpenenuTsb epeMeIieHre CB000THOTO KOHITa Opyca, eCiIi N3BECTHEI 0,42 mm
JUIMHBI y4acTKOB 6pyca: [;=0,4 m; [,=0,6 m; [3=0,4 m;1,=0,2 m. 0,22 mm
7 0,62 mm
—] —] - 0,66 mm
130 kH — — =
2 B
A,=1000 mm
40 kH - - { H
2 |/ .
A=500 my”~ )
70 kH A b B A
45. BeiOpath Ha iHarpaMme pacTsDKEHHUs YIaCTOK YIPYTHX jAedopMainii. 01




3 12
23
EH| 22 4 22
7/
0 Al mm
46. Ilo xakoli XxapaKTepUCTUKE OMPEACISACTCS JOMyCKaeMOe HAMpPsHKCHUE or
JUTS TDIACTHYHBIX MaTepHaaoB? Oy
oy
s
47. BwiOparth HamOoJiee TOYHYHO 3allMCh YCJIOBUS TIPOYHOCTH TIPH o= N = [o]
pacTsHKEHUU U CIKATUU. A
N
o=~ = [#]
N
g = 1 = []
N
o=-= [=]
48. OmnpenenuTs Tpenea TeKydecTd MaTepuana, ecnu: Frn,=12 kH; Fr=14 280 Mlla
KH; Finax=20 kH; A=50 MM?, A — mIomazips ImonepevyHoro CeYEHHs. 470 Mlla
560 Mlla
620 Mlla
49. TIpoBeputh NpOYHOCTH MaTepuana, eciu: 6=320 MIla; on=720 Mlla; 6> [o]
=800 MIla; c,=1000 MIla; [s]=2,5; s — 3amac NPOYHOCTH, G — o< [o]
pacyeTHOE HANPSHKEHUE. o= [o]

Jlannwvix nedocmamouno

50. CBapHOE COEOUHEHHE BBINOIHEHO YIVIOBBIMH IIBaMH C HAKJIAIKOM. 420 mn’
s=10 mM; b=120 mMm. Paccuntath CyMMapHyO IJIONIAIb Cpe3a CBAPHBIX 600 mm’
IIBOB IIPH Mepeiaun cuiibl F. 840 mn’
- 1680 mm?
[
F F
A |
— 7 |
s \| | I f £
AN N
f \
\ | | /
51. BeiOpats Gopmyiry Juist pacdeTa CBapHOTO COSAMHEHHS, Ha TIPOYHOCTh = g
MO IICWCTBUEM BHEIIHUX CHIL A
0 Fr=yg
g=—:F =
oy a 2 -
—-Ll—r hy E—— M
T=—
a | | F o=2
/ | = | 4
i | L )
52. bonT Harpy:KeH pacTIruBaroie CUION, TPU ATOM BO3HUKAET CMSITHE 468 mm?
rojoBkrd Oonta. Paccumrarh BeNWYHMHY TUIOMAMU CMATHS OONTa IMPH 224w’
nevicteuu cuitel F, ecm d=20 mm; H=14 mm; D=36 mM. 1331 i’
703 mum?
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a—

7%

Gz

'

53. W3 ycnoBus MPOYHOCTH OO0JTa HA CMITHE OMNPEACIUTh BEIUYUHY 22,40 xH
nomyckaemoi Harpysku F, eciu [1.]=100 MIla, [6cv]=240 MI]a. 84,3 kH
168,7 kH
s 70,3 kH
| N
7Y
IF
54. TIpoBepuTh MPOYHOCTH 3aKJIECMOYHOTO COCTMHCHHUS Ha Cpe3, €CiH <[]
F=80 kH; [1.]=100 MIla; [6.x]=240 MIla; d=17 mm; 8=50 mMm; z=3. [1c], =[]
[Geu] — IOMYCKAEMBIE HATIPSIKEHUS. >[1c]

F 5 ..d"’ E

[
|
|
|
|

Jlannwvix nedocmamouno

55. Kakum OykBaMu IpHHSITO 0003HAYaTh Ae(POopMaITiio PU KPyUEHUH? e
Al

9

0

56. Be10Opath MpoIyIIeHHY0 BEIMYNHY B 3aKOHE | 'yka Ipu cIBHUTe u
T =7 ¥ E
G

W,

57. Kak pacnpezensercs HanpsH»KeHHe B MONIEPEYHOM CEYCHUHU Opyca mpu 4
Kpy4eHUH? b
A b B r B

r

N /
/

Y [ LA

58. Kak wu3MeHHTCS MakCUMajJbHOE HANpsDKEHUE B CEUEHUM IIPU
KpY4YEHHUH, €CJIN TuameTp Opyca yMeHbLIUTCS B 3 pa3za?

Ymenvwumes 6 3 paza

Ymenvwumes 6 9 paz

Yeenuuumcs 6 9 pas
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Yeenuuumces 6 27 paz

59. O6pazerr quametpoM 40 MM pa3pyIIwiIcs MpU KPyTAIIEM MOMEHTE 6,75 Mlla
230 H-m. 18 MIla
OrnpeieNTuTh pa3pyiaiiee HapsHKEHHE. 21,25 Mlla
32,75 MIla
60. OnpenenuTs BETMUNHY MONEPEYHON Chlbl B ceueHnu 1 — 1. 142 kH
20 kttm 135 K
42 kH 60 kH 160 xH
= 7 195 kH
5 kH p s
(
12 kH \
7
61. BeiOopaTh dopMyny aist pacueTa U3ruOaronero MOMeHTa B CEYCHUU 3 0

-3.

—my = Fylzg — 2)

my = Fylzg —2) 4+ Folzg — 4)

m
I 3 " m,y — Fy(z5 — 4) + Fy(zg - 4)
f
) /A 8 ¢ \\u f
M
2m 2M 3‘\ M 7
2 3
62. OnpenenuTh BEIWMYMHY HM3rMOAoOnIero MOMEHTa B Touke B. m;=15 55 kHm
kH-M; m»=28 xH-m; F1=20 kH; F,=30 xH. 100 kH'm
m, 25 kHm
_‘fﬁ? 3 =~ 3 kHm
h
s /A 18 ¢ \\o £
M 2m Y Im Im
\ s
27 3

63. U3 npeacTaBieHHBIX 3MIOP HANTH 3MMIOPY HONEPEYHON CHIIBL. 4

Vowy |6 wH b KH | b

L ] B

el % 5 r

64. 13 npeacraBiieHHBIX 3M0P HAHTH 3MI0PY U3TUOAIOINX MOMEHTOB. E

b

A

A
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4= 7
[/.(| |

65. U3 nmnpuBeneHHBIX  XapaKTEpUCTHK  MaTepuaia  BeIOpaTh

or
XapaKTEPUCTHUKY, UCTIOJIB3YEMYIO MIPH pacyeTe Ha YCTOWYHBOCTb. s
HB
E
66. PaccunTath rHOKOCTh CTEPIKHS KPYIJIOTO MONEPEYHOr0 CCUCHUS, €CIIU 35,3
auameTp ero 85 MM, JumHa 1,5 M, CTEpXKEHb INAPHUPHO 3aKPEIUIEH C 70,6
000MX KOHIIOB. 140,2
162,4
67. OnpenenuTs JOIMyCKaeMyIo Harpy3Ky I CTOMKA. MaTepuai — cTajb, 197 kH
nonepeyHoe cedeHue — mBeiuiep Ne20, 3amac ycroiumBoctu — 4. E = 165,8 kH
2-10° MIla. ®opmyna Diinepa IpUMEHNMA. 663,3 kH
/_‘ 49,3 kH

BEL
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4. KoMIJIEKThI OLIEHOYHBIX CPEACTB

4.1. IlepevyeHb OLIEHOYHBIX CPE/ICTB

Haumenosanue
OLIEHOYHOTO
CpelcTBa

Kpatkas xapakTeprucTuka OLEHOYHOTO CpPeJICTBA

[IpeacraBnenue
OILIEHOYHOT'0 CPENICTBA
B oHIe

2

3

4

Pedepar

[IpoaykT caMOCTOSATENBHOW pa0oOThl CTYy/ICHTA,
MPENICTABISIIOINN COOOM KpaTKOe H3JIOKCHUE B
MMCBMEHHOM BHUJI€ TMOJYYEHHBIX PE3yIbTaTOB
TEOPETUUECKOr0 aHallu3a OMpPEICICHHON Hay4dHOU
(yueOHO-HCCIIeTOBATEIBCKOM) TEMBI, TNE aBTOP
packpblBaeT CyTh  HCCIEIyeMOil  MpOOIEeMBI,
MPUBOJUT PA3IUYHBIE TOYKH 3PEHHS, a TaKKe
cOOCTBEHHBIC B3IJISA/IHI HA HEE.

Tems! pedeparos

Joxman, cooOIIeHue

[IpoaykT caMOCTOSATENBHOW pa0OThl CTY/ICHTA,
MIPEACTABIISIFOIINKN CO00H MyOIMYHOE BEICTYIICHUE
M0 TPEJCTABICHUIO TOJYYCHHBIX Pe3yJbTaTOB
pEIICHUsT OMpENCNCHHON Y4YeOHO-ITPaKTHISCKOM,
Y4IeOHO-UCCIIETOBATEIHCKOW MITH HAYIHON TEMBI

TeMnbl
cooOeHni

JIOKJIaJIOB,

Tect

Cuctema CTaHJAPTU3UPOBAHHBIX 3aJaHUH,
MO3BOJIAIONIAS  ABTOMATHU3HMPOBATh  MPOLEAYPY
W3MEpEHMs]  YpPOBHA  3HaHMH U yMEHHH
obyyJarorerocs.

Donpg
3aJaHuN

TECTOBBIX

Pa3znoypoBHEBbIE
3a/1a4d U 3aJlaHus

Pasnuuarot 3a1a4u u 3agaHus:

a) PENPOTYKTUBHOTO YpOBHH,
MO3BOJISIFONIME OIIEHWBATh W JIHArHOCTHPOBATH
3HaHHE (aKTHUECKOro Martepuaia (0a3oBbIe
TOHATHUS, AITOPUTMBI, (aKThl) W yMEHHUE
MIPABHIILHO UCTIOJIh30BaTh CHeIraabHbIC
TEPMHHBI W TIOHSTHS, Yy3HaBaHHE OOBEKTOB
W3YYEHUS B paMKaxX ONpEICIICHHOrO pas3jelna
JUCTIUTLITUHBL;

0) PEKOHCTPYKTHBHOTO YPOBHH,
MO3BOJISAIONIME OIICHUBATh M JUArHOCTHPOBATH
YMEHHS CHUHTE3UPOBATh, aHAJIM3UPOBATH,
0000maTh  (aKTHUYECKUH H  TEOPETHUCCKUH
MaTepuan ¢ (OPMYJIUPOBAHMEM KOHKPETHBIX
BEIBO/IOB, YCTaHOBJICHUEM MIPUYUHHO-
CJIEJICTBEHHBIX CBS3EH;

B) TBOPYECKOTO YPOBHS, ITO3BOJISIOIINE
OIICHMBAaTh W  JIMAaTHOCTUPOBAaTh  yMECHUH,
WHTETPUPOBATh 3HAHMS PA3IUYHBIX O0OJaCTeH,
apryMEeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHHSL.

Kommiekt
Pa3HOYPOBHEBBIX
3a7a4 ¥ 3aJaHui

Keiic-3amaua

[TpoGnemuoe 3aj1aHMe, B KOTOPOM
o0yyaromemycs npeaaaraloT OCMBICIIUTD
peanpHyIo podecCHOHANTBHO-OPHEHTHPOBAHHYIO
CHUTYaINI0, HEOOXOIUMYIO /IS PEIICHHs NaHHOM
npoOJIEeMBL.

3amaHus I pEIICHUS
Kelic-3a1auu
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N AP ANl ol

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

i Al e

4.2 Tembl pedepaToB, 10KJIAT0B, COOOIEHUI

ITo pucrummmne OIIL[.02 Texauueckass MEXaHHUKA

Pa3nen.1 Teopernueckasi MexaHMKa

Onpenenenne paBHOJACUCTBYIONICH CUCTEMBI CXOSIIMUXCSI CHUJT METOJIOM IPOEKIUi
Y pacueT PEAKIUii CBS3H.

Pacuet 6ao4YHbIX CUCTEM.

Onpenenenue NOJ0KEHUS LIEHTPA TSHKECTH OOBEMHBIX, TUIOCKUX TEJ U JIMHUM.
PaBHOMEPHOE TPAMOIMHENHOE Y KPUBOJIMHEMHOE JBUYKEHUE TOUKHU.

CI10’)kHO€ NBIKEHHE TOYKH.

[Tpunun JlanamGepa (MpUHIMIT KHHETOCTATUKH).

Onpenenenue paboThI CHITBI, MOIITHOCTH U Mexanndeckoro KIT/I.

AKCHOMBI CTaTHKH.

Cessu u ux peakuuu. OmpeleneHrue HANpPaBICHUSI PEaKIUN CBSI3€ OCHOBHBIX
TUIIOB.

Bunbl cuit 1 Harpy3okx.

MeTto1b! O1peieNIeHs] PABHOJACUCTBYIOLIEH CUCTEMBI CXOISIIMXCS CUIL

Y cnoBYst paBHOBECHS] CUCTEMBI CXOISAIINXCS CHJL.

MOMEHT CHJTbI OTHOCUTENIBHO TOUKH.

Teopust map cui1 Ha TWIOCKOCTH (OCHOBHBIE TTOHSITHS).

Teopema Ilyanco. [IpuBeaeHne Cuibl K TOUKE.

ITpuBeneHnE K TOUKE ITOCKOW CUCTEMBI ITPOU3BOJILHO PACTIOIOKEHHBIX CHIIL.
Onpenenenre NEHTpa NApaJIIEIIbHBIX CHJL.

LlenTpsI TSDKECTH TETA.

Tpu pazHoBuHOCTH (HOPMYIT I OTIPEACTICHHUS KOOPIMHAT IIEHTPA TSHKECTH Tela.

Paspnen. 2 ConporuBieHne MaTepuaJioB
Pacuer neraneii Ha pacTsKeHUE.
Pacuer neraneii Ha cpes.
Pacuer neranen Ha cMmsTHE.
Pacuer nerasneit Ha Kpy4yeHHeE.
Pacuet neraneit Ha U3ruo.
OCHOBHBIE TMIIOTE3bI U PUHIUIBI COMPOTUBIICHUS] MAaTEPUATIOB.
Hedbopmaniu cTepxHs.
BuyTtpennue cunbl. Meton cedeHun.
Kpyuenue, OCHOBHbIE TIOHATHUS.
N3ru6, oCHOBHbIE MOHSATHSI.
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Paznen 3. Teopust MeXaHU3MOB M MAIIIMH
KuneMatnueckuil aHaan3 KPUBOIIUITHO-IIATYHHOTO MEXaHU3Ma
TpeGoBanusi, MpeabsBIsSEMbIE K MAIIUHAM U JE€TAJISIM MaIIH.
Knaccuduxkanus neraneit maruH.
OO61mmas xapakTepucTUKa 3y04aThIxX repeaad.
PenyxTop nnnuuapudeckuil (KOHCTPYKLMS, BUJbI U IPUMEHEHUE).
[TonsiTve mepeaTouHOro OTHOLLEHUS pEeyKTOpa.
CuJipl B 3alleTUICHAN TWIHHIPUYECKHUX MPIMO3YObIX U KOCO3yObIX KOJIecC.
OcHOBHBIE TPUYUHBI BBIXOJIa M3 CTPOS 3yOUaTHIX KOJIEC U METOJIBI pacuera AJis
o6ecnequHﬂ paboTrocnocoOHOCTH. (XapakTep W MPUUYUHBI pa3pylIeHUs: 3yOuaThIX
nepenad.

I R o

Pasnen 4. lerajim MallliH ¥ NOABEMHO-TPAHCIIOPTHbIE MAIIIUHBI
OO0mue cBeneHnsi 0 KOHMYECKUX 3y04aThIX Mmepeaavax.
OO1ue cBeIeHNs O YEPBSYHBIX 3yOUaThIX Neperavax.
Mapxku macna 1yt peayKkropa.
MapkupoBka 1 0003HaYCHHE PEYKTOPOB.
Bunbl ppuKIIMOHHBIX epeaay U UX KIacCU(pUKaIus.
MydTbl PpUKIIHOHHEIE.
[IpocTeie pemeHHbIE TIepeadn.
Llennbie iepenayn.
Buel TpeHus B oAMIMITHUKAX.
10. Knaccudukanuys moJIITUITHUKOB CKOJIbKECHHUS.
11. Kiaccudukaiys NOJIIUITHUKOB KaUeHUS.
12. TloammMmHUKYA KauyeHHS. Y CTPOMCTBO, JOCTOMHCTBA U HEIOCTATKH.
Kiaccudukanus noamumankoB kadeHus 1mo ['OCTy, oCHOBHBIE THIIBI, YCIOBHBIC
o0o3HaueHus. MapKupoBKa MOIIUITHUKOB KaueHUSI.
13. Pe3b0oBbIc coeuHeHUs X BUABI M Ha3HaueHue. OCHOBBI pacueTa pe3b00BBIX
COCIMHEHUN Ha TPOYHOCTD.
14. IInoHOYHBIE COEANHEHNS, TOCTOMHCTBA U HEAOCTATKU. THIIBI IIMOHOK.
15. IInuueBsle coeqUHEHUS, JOCTOMHCTBA U HEJOCTATKH.
16. 3aknenounsie coenuHeHus. Tumbl 3aknenok Knaccudukaiys no KOHCTpYKIUU
Y Ha3HAYEHUIO.
17.  Caapnble coequnenus: Knaccudukaius no mojoxeHuto B MPOCTPAHCTBE, 110
MPOTSKEHHOCTHU, TI0 OTHOILICHUIO K HAIIPaBJICHUIO ICHCTBYIOMINX YCUITUH.
18. KieeBnle coequHeHMs, BUJBI KJICEB IS JAeTac MaIlyH.
19.  Bwuasl rpy30moabpeMHBIX MAIIWH (IOMKPATHI; JICOSAKN; Tadu; IOTLEMHUKH,
KpaHbl).

SN e

A
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Kpurepuu oneHku:

- OLlEeHKAa «OTJHYHO» BBICTABJSETCHA CTYIEHTY, ecau pedepar (mokian,
coobmenne) odopmier B coorBeTcTBUU ¢ TpeboBanusimu ECK]], momHOCTBIO
PacKphIBAaET OMKCHIBAEMYIO TeMy, CTYACHT BiajaeeT WH(opmaiueid Ha BBICOKOM
CTYJICHYECKOM YypOBHE, CBOOOJHO JNejaeT Mokjiaj ¢ mpeseHtanueir B PowerPoint,
crioco0eH chopMyIMpOBaTh BHIBOJABI U JTUYHBIC MPEIIOKEHUS, OTBEYAEeT Oojee deM
Ha 80% BOIPOCOB MpenoAaBaTeNs U CTYJICHTOB IPYMIIbI;

- OI[EHKA «XOPOI0» BBICTABJIAETCS CTYAEHTY, ecau pedepaT (JIOKIa,
cooOiienne) odopmiieH B cooTBeTcTBUU ¢ TpeboBanusmu ECK]I, MmogHOCTBIO
PacKphIBAET OMUCHIBAEMYIO TEMY, CTYICHT BiIajiceT HHPOpMAIHEH, CBOOOIHO JIeaeT
noknan c npeseHtauueid B PowerPoint, cnocobGeH cdopmyinpoBaTh BBIBOIBI C
IIOMOUIBI0 TpenoaaBatenss u oTrBeyaeT Ha 70-80% BompocoB mpenojaBaTens u
CTYJICHTOB TPYIIIIbI;

- OLlEHKAa «yJI0BJIETBOPUTEIbLHO» BBICTABJISIETCH CTYAEHTY, ecJu pedepar
(moxman, coobOmienue) odopmiaeH B cooTBeTcTBHM C TpeboBanusmu ECK/I,
MOJIHOCTBIO  PACKPBIBAET OMUCHIBAEMYIO TEMY, CTYIEHT B II€JIOM BIAJCeT
uHdopmarment, Jemaer  YCTHBIM  JoKjaa — 0e3  Mpe3eHTaluH,  CIOoCOOeH
chopMyIMpoBaTh BBIBOJBI C IIOMOIIBIO MpernojaBaTenss U oTBedaeT Ha 60-70%
BOIIPOCOB MIPEMOJIaBATENS MU CTYJICHTOB TPYTIIIHI.

- OII€eHKA «HEY/I0BJEeTBOPUTEIbHO» BbICTABJISIETCS CTYAEHTY, ecJIu pedepaT
(moknan, coobmenue) odopmiien 0e3 coorBeTcTBUS TpeboBanusiMm ECK]I, He
pPacKpbIBAaET OIMCHIBAEMYIO TEMY, CTYJICHT B IICJIOM HE BlajeeT WHpopManuend u
3aTPyAHSICTCS CeNaTh YCTHBIN JOKIIA/I.

CocraButenb Bepryn B.HU.

(moxruck)

« » 2024 1.
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3agaum penpoayKTUBHOIO YPOBHSA

4.3 KoMILUIeKT pa3HOYPOBHEBBIX 32124 (321aHNH)

o qucnuiuinae OIT11.02 Texunueckass MEXaHHUKA

OnpenenuTs BEIWYMHY PaBHOJACHCTBYIOLIEH 4YeThlpex cwil R U yroa o,
ONPEACISAIOIIMI HAITPaBJICHUE R OTHOCUTEIBHO OCH ).

Bapuant 3HaveHue Cxema
1 Fi=18 xH, F=10 kH, g
F3=6 xH, F4+=8 xH A
2 F1=28 kH, F=12 kH, A
Fy=4 xH, Fs=5 xH o
3 Fi=21 xH, F=15 kH,
F3=16 KH, F4:10 xkH 5
4 Fi=12 xH, F=14 H, YN x
Fy=11 xH, F,=18 xH
5 F=7xH, F>=12 xH,
Fi=31 xH, F,~=18 xH g
6 F1=15 KH, F2:10 KH, Yy
Fy=9 xH, F,=8 xH
7 Fi=21 xH, F=10 kH, z 5
Fy=7 xH, F,=7 xH
8 Fi=16 xH, F=15 kH, 3
F3=9 kH, F:=8 kH A0
9 Fi=14 xH, F»=19 xH, a \é;\/ X
F3=18 KH, F4:10 xkH
10 F1=22 xH, F=14 xH, .
F5=33 kH, F,=7 xH ¢
11 F1=22 xH, F»=21 kH, Y
F3=3 KH, F4:12 xkH
12 Fi=15 kH, F=11 kH, A £
Fy=28 xH, F,=4 xH
13 Fi=12 xH, F=19 kH,
F3=18 KH, F4:7 xkH o
14 Fi=17 xH, F=17 xH, e
F;=8 xH, F,=9 kH 4 :
15 F1=29 xH, F>=19 xH, o S X
F3=28 KH, F4:4 xkH
16 Fi=15 xH, F=17 kH,
Fi=8 kH, Fi=19 kH 4
17 Fi=10 xH, F=11 kH,
Fy=28 xH, F,=10 xkH y
18 F1=25 xH, F=11 kH, P .
F3=28 xH, F,=10 xH !
19 F1=28 KH, F2:11 KH, o
Fy=24 xH, F,=31 xH . Qo
20 F1=35 kH, F>=21 H, ’ ls, 70 x
F3=28 KH, F4:14 xkH
21 Fi=5 xH, F,=22 xH, h

F3=18 xH, Fy=14 xH
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3a1aumM peKOHCTPYKTHUBHOIO YPOBHS

Paccuurare s

3aJJaHHOTO BapuaHTa [WJIMHIPUYECKYIO TMPSIMO3YOyIO

repeayy peaykropa co CIEAyOIMMMA JaHHBIMU: MOIIHOCTh HA Bally Kojieca P, kBT,
JacToTa BpallleHUs Bajia IIECTEPHU #; OO/MHH, Kojeca n; OO0/MUH, MaTepUalIbl
cOoOTBETCTBEHHO cTaiib 40X M cranb 45, JomycKaeMoe KOHTAKTHOE HamlpshKEHHE
[o]a= 415 MlI]a.

Bapuanr ITapamerpsbl JlaHHbIe

MomHocTh Ha Bally Koseca Py, KBt 5

1 UYacToTa BpalnieHus Bajia NeCTepHH 111, 00/MUH 1300
YacToTa BpalleHus Bajia KoJjieca 12, 00/MUH 300
MouiHocTh Ha Bainy Koseca P2, KBT 6

2 UYacToTa BpalnieHus Bajia MECTEPHH 111, 00/MUH 1400
YacroTa BpalnieHusl Bajia Koieca #2, 00/MUH 400
MourHocTh Ha Bajny koseca Po, KBT 7

3 YacToTa BpallleHus BaJla IIECTepHH 711, 00/MUH 1500
UYacToTa BpareHus Bajia Kojeca 72, 00/MUH 500
MourHocTh Ha Bajy kosieca Po, KBT 2

4 YacToTa BpallleHus BaJla IIECTepHH 11, 00/MUH 1400
UYacToTa BparieHus Bajia Kojeca 712, 00/MIuH 200
MomHocTh Ha Baiy koseca P2, KBT 2,8

5 UYacToTa BpaleHus Bajia NIeCTEpHH 111, 00/MUH 1200
YacToTa BpalleHus Bajia KoJjieca 12, 00/MUH 250
MomHocTh Ha Bally Koseca Py, KBt 5,5

6 UYacToTa BpalnieHus Bajia MECTEPHH 111, 00/MUH 1000
YacToTa BpallleHus Bajia KoJjieca 12, 00/MUH 150
MourHocTh Ha Bajny koseca Po, KBT 4.4

7 YacToTa BpallleHUs BaJla IIECTepHH 11, 00/MUH 1450
UYacToTa BpareHus Bajia Kojeca 72, 00/MUH 180
MouiHocTh Ha Bainy Koneca P2, KBT 7,3

8 YacToTa BpallleHus BaJla IIECTepHH 11, 00/MUH 1500
UYacToTa BparieHus Bajia Kojeca 712, 00/MUH 600
MomnocTh Ha Bally Koseca Py, KBt 5,1

9 UYacToTa BpaleHus Bajia NIeCTEpHH 111, 00/MUH 1600
YacToTa BpallleHus Bajia KoJjieca 12, 00/MUH 800
MourHocTh Ha Bajy koseca Po, KBT 6,7

10 UYacToTa BpalnieHus Bajia NeCTEPHH 111, 00/MUH 1800
YacToTa BpalleHus Bajia Kojieca 12, 00/MUH 300
MourHocTh Ha Bajy koseca Po, KBT 1,5

11 YacToTa BpallleHUs BaJla IIECTepHH 11, 00/MUH 1030
UYacToTa BparieHus Bajia Kojeca 712, 00/MUH 320
MourHocTh Ha Bainy Koseca Pa, kBT 6,6

12 UYacToTa BpalnieHus Bajia MeCTepHH 111, 00/MUH 1550
UYacToTa BparieHus Bajia Kojeca 72, 00/MIuH 500
MouiHocTh Ha Bainy Koneca P2, KBT 8,8

13 UYacToTa BpalieHus Bajia NeCTEpHH 111, 00/MUH 2500
YacToTa BpalleHus Bajia Kojieca 12, 00/MUH 500
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Bapuaunr ITapamerpsbl JaHHbIe
MourHocTh Ha Bajy koseca Po, KBT 9,3
14 YacToTa BpallleHHUs BaJla IIECTepHH 711, 00/MUH 2100
UYacToTa BparieHus Bajia Kojeca 712, 00/MIUH 700
MomHocTh Ha Bally Koseca Py, KBt 8,2
15 UYacToTa BpalieHus Bajia MeCTEpHH 111, 00/MUH 1600
UYacToTa BparieHus Bajia Kojeca 712, 00/MUH 800
MomHocTh Ha Baiy koseca Po, KBt 4,7
16 UYacToTa BpalnieHus Bajia NeCTepHH 111, 00/MUH 1000
YacToTa BpalleHus Bajia Kojieca 12, 00/MUH 200
MourHocTh Ha Bajy koseca Po, KBT 8,6
17 YacroTa BpalieHusl Bajla IIECTEPHH 711, 00/MHH 1200
YacToTa BpallleHus Bajia KoJjieca 12, 00/MUH 600
MourHocTh Ha Bajny koseca Po, KBT 7,4
18 YacroTa BpalieHusl Bajla IECTEPHH 711, 00/MHH 1250
UYacToTa BparieHus Bajia Kojeca 72, 00/MUH 250
MomHocTh Ha Bally Koseca Py, KBt 8,1
19 UYacToTa BpalnieHus Bajia NeCTEpHH 111, 00/MHUH 2550
YacToTa BpallleHus Bajia KoJjieca 12, 00/MUH 550
MouHocTh Ha Bainy Koseca P2, KBT 7,9
20 UYacToTa BpaleHus Bajia NIeCTEpHH 111, 00/MUH 1800
YacToTa BpallleHus Bajia KoJjieca 12, 00/MUH 850
MourHocTh Ha Bajy kosieca Po, KBT 3,6
21 YacToTa BpallleHus BaJia IIECTepHH 111, 00/MUH 1200
YacTora BpanieHus Baja Kojeca #2, 00/MuH 650
3ajauM TBOPYECKOr0 YPOBHSI
PaccunTath 15 3aJaHHOT0 BApUAHTA KIMHOPEMEHHYIO TIepeiayy
Bapuant ITapameTpbl Jdannbie
IlepenaBaeMasi MOIITHOCTh P;=5 kBt
YcnoBus SKCIUTyaTauu HOpMaJIbHBIE
1 UYacToTa BpalieHus BeIyIero MK1uBa n;=1440 06/Muu
IlepenatoyHoe OTHOIIEHUE Ion =2,50
Tun pemus PE3UHOTKAHEBbIN KJIMHOBBII
IlepenaBaeMasi MOIITHOCTh P;=4 kBt
YcnoBus SKCIUTyaTauu HOpMaJIbHBIE
2 UYacToTa BpalieHus BeIyIero MK1uBa 1n;=1400 06/MuH
[lepegarouHoe OTHOLICHHE ion =2,00
Tun pemust pPE3MHOTKAHEBBIM KJIMHOBBIN
IlepenaBaeMasi MOIITHOCTh P;=3 kBt
YcnoBus SKCIUTyaTauu HOpMaJIbHBIE
3 UYacToTa BpalieHus BeIyIero nK1uBa n;=1300 o6/Mun
[lepegarouHoe OTHOLICHHE ion =2,20

Tun pemus

PE3MHOTKAHEBBIA KJIMHOBBIN
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Bapuant ITapameTpsl Jlannbie
IlepenaBaeMasi MOIITHOCTh P;=2 kBt
YcnoBust SKCIUTyaTaluu HOpMAaJIbHbBIE

4 UYacToTa BpalieHus BeIyIero MK1uBa 1n;=1200 06/MHuH
[lepegarouHoe OTHOLIICHHE ion =1,80
Tun pemust pPE3MHOTKAHEBBIA KJIMHOBBIN
[TepennaBaeMasi MOIIIHOCTH P;=2.5 kBt
YcnoBust sKcIUTyaTanuu HOpMAaJIbHbBIE
5 UYacToTa BpalieHus BeIyIiero nK1uBa 1n;=1000 06/MHuH
[lepegarouHoe OTHOLIICHHE ion =2,50
Tun pemust pPE3MHOTKAHEBBIA KJIMHOBBIN
[TepenaBaeMasi MOIIIHOCTh P;=6 kBt
Y cnoBus KCIUTyaTaluu HOpMaJIbHbIE
6 UYacToTa BpalieHus BeIyIiero nK1uBa 1n;=800 06/MuH
[lepegarouHoe OTHOLICHHE ion =2,30
Tun pemust pPE3MHOTKAHEBBIA KJIMHOBBIN
[TepenaBaeMasi MOIIIHOCTh P;=3 kBt
Y cnoBus KCIUTyaTauu HOpMAaJIbHbIE
7 YacroTa BpalieHus BeIyIIero MK1uBa n;=750 06/MuH
IlepenaroyHoe OTHOIIEHUE Ion =1,50
Tun peMHs PE3MHOTKAHEBBIA KJIMHOBBIN
[TepenaBaeMasi MOIIIHOCTh P=2.8 xBt
Y cnoBus KCIUTyaTaluu HOpMaJIbHbIE
8 YacroTa BpalieHus BeIyIIero MK1uBa n;=1500 o6/MuH
IlepenaroyHoe OTHOIIEHUE Ion=1,70
Tun pemus PE3UHOTKAHEBbIN KJIMHOBBII
9 IlepenaBaeMasi MOIITHOCTh P=2,2 xBt
Y cnoBus KCIUTyaTaluu HOpMaJIbHbIE
UYacToTa BpalieHus BeIylero MK1uBa n;=1100 o6/Mun
IlepenaroyHoe OTHOIIEHUE Ion =2,50
Tun pemus PE3UHOTKAHEBbIN KJIMHOBBII
10 IlepenaBaeMasi MOIITHOCTh P=4,1 xBt
YcnoBust sKcIUTyaTaluu HOpMAaJIbHbBIE
YacroTa BpalieHus BeIyIIero MK1uBa n;=1800 o6/MuH
[lepenatoyHoe OTHOIIEHUE Ion =2,30
Tun pemus PE3UHOTKAHEBbIN KJIMHOBBII
11 IlepenaBaeMasi MOIITHOCTh P;=3,5 kBt
VYcnoBusi SKcIUTyaTanuu HOpMAaJIbHbBIE
UYacToTa BpalieHus BeIyIero MK1uBa n/=1150 06/Muu
[lepenaroyHoe OTHOIIEHUE Ion =1,50
Tun pemus PE3UHOTKAHEBbIN KIIMHOBBII
12 IlepenaBaeMasi MOIITHOCTh P=2,8 kBt
YcnoBust sKcIUTyaTaluu HOpMAaJIbHbBIE
UYacToTa BpalieHus BeIyIero MK1uBa n;=1600 00/MHuH
[lepegarouHoe OTHOLICHHE ion =1,30
Tun pemust pPE3MHOTKAHEBBIA KJIMHOBBIN
13 IlepenaBaeMasi MOIITHOCTh P;=3.8 kBt
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Bapuant ITapameTpsl Jlannbie
YcioBus KCILTyaTaluu Hopmanbhbie
YacroTa BpalieHus BeIyIIero MK1WBa n;=900 06/mMuH
[lepenatoyHoe OTHOIIEHUE Ion =3,30
Tun pemus PE3UHOTKAHEBbIN KJIMHOBBII
IlepenaBaeMasi MOIITHOCTh P=1,5xBt
YcnoBust SKcIUTyaTauu HOpMaJIbHBIE
14 UYacToTa BpalieHus BeIylIero MK1uBa n/=1100 06/Muna
IlepenaroyHoe OTHOIIEHUE Ion =2,50
Tun pemus PE3UHOTKAHEBbIN KJIMHOBBII
IlepenaBaeMasi MOIITHOCTh P=42 xBt
YcnoBust sKcIUTyaTauu HOpMaJIbHBIE
15 UYacToTa BpalieHus BeIyIiero nK1uBa n;=1800 006/MHuH
[lepenaroyHoe OTHOIIEHUE Ion =2,30
Tun pemus PE3UHOTKAHEBbIN KJIMHOBBII
IlepenaBaeMasi MOIITHOCTh P;=3,1 xBt
YcnoBust SKCIUTyaTaluu HOpMAJIbHBIE
16 UYacToTa BpalieHus BeIyIero mK1uBa n;=1750 o6/Mun
[lepegarouHoe OTHOLIICHHE ion =1,50
Tun peMHs PE3MHOTKAHEBBIA KJIMHOBBIN
IlepenaBaeMasi MOIITHOCTh P=2,9 xBt
YcnoBust SKCIUTyaTauu HOpMaJIbHBIE
17 UYacToTa BpalieHus BeIyIiero nK1uBa n;=1350 06/MuHu
[lepegarouHoe OTHOLICHHE ion =1,70
Tun pemust pPE3MHOTKAHEBBI KJIMHOBBIN
18 [lepegaBaeMas MOITHOCTh P=1,9 kBt
Y cnoBus KCIUTyaTauu HOpMAaJIbHbIE
UYacToTa BpalieHus BeIyIero MK1uBa n;=1150 06/Muu
[lepegarouHoe OTHOLIICHHE ion =2,50
Tun pemust pPE3MHOTKAHEBBIM KJIMHOBBIN
19 [lepegaBaeMas MOITHOCTh P;=3,1 kBt
Y cnoBus KCIUTyaTauu HOpMaJIbHbIE
UYacToTa BpalieHus BeIylero MK1uBa n;=1520 o6/Mun
[lepegarouHoe OTHOLICHHE ion =2,30
Tun pemust pPE3MHOTKAHEBBIA KJIMHOBBIN
20 [lepegaBaeMasi MOITHOCTh P;=3,2 kBt
Y cnoBus KCIUTyaTaluu HOpMaJIbHbIE
UYacToTa BpaleHus BeIyIIero MK1UBa n;=1180 o6/MuH
IlepenaroyHoe OTHOIIEHUE Ion =1,50
Tun pemust PE3MHOTKAHEBBIA KJIMHOBBIN
21 [lepegaBaeMasi MOITHOCTh P=2.4 xBt
Y cnoBus KCIUTyaTaluu HOpMaJIbHbIE
YacroTa BpalieHus BeIyIIero MK1uBa n;=1650 o6/MuH
IlepenaroyHoe OTHOIIEHUE Ion =1,30

Tun pemus

PE3MHOTKAHEBbI KJIMHOBBIN
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Kpurepuu oneHku:

- OLEHKAa «OTJMYHO» BBICTABJACTCH CTYAEHTY, €CJH COCTaBJICH
MPaBIIbHBIN aNTOPUTM peIleHus 3ajaud, 3ajada peueHa BepHo (B BbIOOpe hopmy
U pPELIEHUH HET OIIMOOK M IOJIy4eH BEpHBIM OTBET), MOSICHUTEIbHAs 3alucKa K
3ajaye U ee rpaduyeckas yactb opopmieHsl B coorBerctBuu ¢ ECKJI, cTyneHt
BIajeeT MHQpOpMaIrmei, CBOOOJHO IOSCHSICT XOJ PCIICHHS, CIIOCOOSH CJeiaTh
MPaBUJIbHBIE BBIBOJIBI.

- OLIEHKA «XOPOLI0» BbICTABJISIETCS CTYEHTY, €CJIM COCTaBJIEH MPaBUIIbHBIN
QITOPUTM pElIeHUs 3aJayd, B JIOTHYECKOM pACCY)XIEHUU U PEIICHUH HEeT
CYILIECTBEHHBIX OILIMOOK; MPaBWJIBHO clieiaH BbIOOp QopMyn sl pelIeHUs; €CThb
OOBACHEHHE pEIIEHUs, HO 3ajJaya peuieHa HepaluOHAIbHBIM CIOCOOOM WU
JOMyLIEHO He 0oJyiee JBYX HECYUIECTBEHHBIX OIIMOOK, IMOJy4YeH BEPHBIA OTBET.
NOSICHUTENbHAS 3allMcKa K 3ajaye M ee rpaduueckas 4acTb O(OpMIIEHBI B
cootBercTBuM ¢ ECKJI, ctynent Brnamgeer mHbopmarueii, cBOOOIHO MOSCHSET XOJ
pelIeHus1, CHOCOOEH CAeNaTh NPaBUIbHbIE BHIBOIBI.

- OLICHKA «YAOBJICTBOPHMTEJbHO» BBICTABJISIETCH CTYAEHTY, €CJIHU 3a/JaHHE
MNOHSTO NPAaBWJIBHO, B JIOTHYECKOM PACCYX JACHUHU HET CYIIECTBEHHBIX OLIMOOK, HO
JIOTYIIEHBI CYIIECTBEHHBbIE OIMMOKK B BbIOOpe (OpMYT HWIM B MaTeMaTHYECKUX
pacuerax; 3ajaya pelleHa HE MOJHOCThIO WJIM B OOIIEM BHJE, HO pE3yJbTaThl
odopmiieHsl B coorBeTcTBUM ¢ ECK/I.

- OLIEHKA «HEeY/JA0BJIEeTBOPUTEJIbHO» BbICTABJISIETCS CTYIEHTY, €CIIU 3a/1aHHE
HE TOHATO, €CTh CYLIECTBEHHBIE OIIMOKH B JIOTMYECKOM PACCYXIACHUH, 3ajaya He
penieHa.

CocraButennb Bepryn B.HU.

(moxruck)

« » 2024 1.
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4.4. Keiic-3agaun

Keiic-3agaun no quctmmaude OI111.02 Texauueckass MeXaHUKa

(HaMMEHOBAaHUE JTUCIUILIHHBI)

Bcee Keiic-3agaun pemaroTcss KOMaHJI0M CTYAEHTOB C IPUMEHECHHEM METOJIa
«M03208020 WIHLYPMA).

«Mo3zo60t  wmypm»  («mo3206aa  amaka») TPEICTABISIET  cOOOM
Pa3HOBUIHOCTh TPYNIOBOM AUCKYCCHHM, KOTOpPAs XapaKTEPU3YETCsI OTCYTCTBUEM
KPUTHUKH TIOMCKOBBIX YCWJIMH, COOPOM BCEX BapHAHTOB pEIICHUM, TUIOTE3 U
MPEUIOKEHHUM, POXKJIECHHBIX B TPOIIECCE OCMBICICHUS KaKOW-TMOO MpoOJieMbl, HX
MOCTAEAYIOIMM  aHAJU30M C TOYKH 3pEHUS TEPCHEKTUBBI  JaJbHEHIIEro
WCIIOJIL30BaHUS WM pealiu3allid Ha MpakTuke. «Mo320601 wimypm» BKIIOYAET TPU
3Tana: NOArOTOBUTENIbHBIN, 3TAll TCHEPUPOBAHMS UJICH, STAIl AHATIN3a U OLICHKH UJICH.
[TpoaoIKUTENBHOCTh «MO3TOBOIO IITYpMay, KaK IpaBuiio, He MeHee 1,5—2 yaca.

Ilpu paspadomke cooepircanuna Keiicoe (KOHKPEmMHbIX CUMYAUUil) cjiedyem
coonrooame ciaedyrouiue mpedoeanus K yueoHomy Kecy:

— KeHC JOJDKEH ONMUPAThCsl HAa 3HAHUSI OCHOBHBIX Pa3/€I0B AUCIUIIIUHBI;

— KeIC I0JKEH Cco/iepKaTh TEKCTOBBIN MaTepHall (OMUCAHKUE) U JPYTUE BUABI
nojaauu uHpopmanuu (Tadauuel, rpa@uKy, AMarpaMMbl, WITIOCTPALUU U T. I1.).

— KeIC He JIOJDKEH COoIepkaTh IpsIMO GOpMYyITMPOBKH MPOOIJIEMBI;
— Kelic T0JKeH ObITh HalKMCaH NMPO(ECCUOHAIBHBIM S3bIKOM;
— KelC I0JKeH ObITh OCHOBAH Ha pealibHbIX MaTepuaax.

3ananue (s1):

1. IlogoOpaTth oNTHMAJBLHBIA __pa3Mep 3aKJeNoK B 3aKJICINOYHOM
COEIMHEHUH MPOBEPUB MPOYHOCTh CTEPHKHS 3aKJICTIKU Ha PACTSHKEHUE, €€ TOJIOBKU Ha
Cpe3 U ONOPHYIO IIOBEPXHOCTH IO TOJOBKOM Ha CMATHE, ecliv [op] = 110 H/MM?, [zep]
= 60 H/MM? 1 [6en] = 120 H/Mm?

=8 S
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Pucynoxk 1 — Mnmroctpanus k keic-3aaaue 1
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2. Kppimka nuiavHapa BBICOKOTO JaBJICHUST NPUBEpPHYTa 12 MNUIbKaMHu.
BLISICHUTH ONITHMAJILHO JIM KOJHYEeCTBO INUJIEK, TPEABAPUTEIHLHO OMPEACIUB UX

IUaMeTp, €CIM MaKCUMalbHOE JAaBieHHe napa B uwiauHape p = 1,2 Mlla, a
BHYTpeHHUI nuametp uuinunapa D = 200 mm.

&

i =121

= E

Pucynok 2 — Mnmroctpanus k keic-3amaye 2

3. CBapHOIl IIOB IUIOCKOM JE€TalM BBINOJHEH IO CXEME, NPHUBEJACHHOW Ha
pucysnke 3. OmnpenenuTs MaKCUMaIbHO JIONMYCTUMYIO CHIIy HpHU pacTsikeHuu (Op U
cxkatuu Qexe mBa. Matepuan aetanu - ctainb Cr3. Jlnuna aeramu [ = 100 mwm;

TOJIIIIMHA 1Ba S=5 MM; yroJl MeX1y 00pa3yroliei 11Ba u JIUHUEH JeHCTBUS CUIIBI [ =
20°.

L J L

0
S
A
:
S
!

w—il—'- T w—;i—-'—

Pucynok 3 — Mnmoctpanus k keiic-3aaaude 3

ITocne peicHusd 3aaadd M3MCEHAA VIO0JI B noj00paTh TAaKVI0O _CXeMY
pacnoJIo;KeHHusl 11Ba, INPH _KOTOPOH JeTajib _0yaeT CcHoco0HAa BbLIEPKATh
MAaKCUMAJIbHO BO3MOXKHYIO CHJIV IIPHU PACTHKCHNU meax H CKATHHU Qc.)/cmax 1HIBa.
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4. OnpeneauTb ONTHMAJbHBbIM JAUAMETP Pe3b00BOH YaCTH XBOCTOBHKA
rpy30Boro kpwka s cuiel O=100 kH. aiiky 3aBopauuBaroT, HO HE 3aTATHBAOT
(pucynok 4). Marepuaj KpOKa 10100paTh__CAMOCTOSTEJIbLHO (HCHOJb3YH
NPEeIOCTABJIEHHYI0 CIPABOYHYI0 JIATEepaTypy) U3 CTajed, MpPpOYHOCTHBIC
XapakTepucTUKU KOTOphiX Bbimie cranu 30. [IpenenbHo-gomycTMOe HampsiKEHUE
npu pactskeHnd cranu 30 [op] = 125 MlTa.

d
a

H=T700kH

Pucynok 4 — Nnmoctpanus K keic-3anayde 4

5. I'py3 QO = 300 H 3akperieH Ha OJHOM IUIeY€ TOPU3OHTAIBLHOIO pbluara
mmHor L = 500 M. J[pyroe miedo pelyara CBSI3aHO KJIEMMOBBIM COEJUHEHUEM C
BasioM auametpoM d = 40 mM (pucyHok 16.2). Harpyska cratuyeckas. OnpenejuTb
ONTUMAJIbHBINA JIHAMETP KJIeMMOBOro 6ouara. Kosddumuent tpenus f = 0,2, a
Masoe mieqo / = 40 mm.

Pucynok 5 — Miumroctpanus k kenc-3amgaye S
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Kpurepuu oneHku:

- OLIEHKAa «OTJIMYHO» BBICTABJIAETCHA KOMAH/e CTY/€HTOB, €CJIM COCTaBIICH
MPaBUJIBLHBIN aJITOPUTM PEIICHUS 3a/1auu, 3aja4a pernieHa BepHo (B BbIOOpe GopMy
U PEIICHHH HET OMIMOOK WM TIOJYyYEeH BEPHBIA OTBET), MOSCHUTEIbHAS 3alicKa K
3amaue u ee rpaduueckas dactb opopmiieHbl B coorBeTcTBUU ¢ ECKJI, ctynment
BJajzeeT HHQoOpMaIeil, cBOOOJHO TMOSCHSET XOJ pelIeHUs, CIOCcOOeH clenarh
MPaBUJIbHBIE BHIBOJIBI.

- OLIEHKAa «XOPOIl0» BbICTABJISAETCSH KOMaH/e CTYJ€HTOB, €CJIH COCTaBJICH
MPaBWIbHBIM aJITOPUTM PEIISHUs 3a7a4M, B JJOTHUECKOM PACCYXKJICHUH U PEIICHUU
HET CYIIECTBEHHBIX OIIMOOK; MPaBUWJIBHO CAEIaH BBIOOP (PopMyIT 1Sl pellIeHHs; €CTh
OOBSCHEHHE pEIIEHUs, HO 3aJaya pelieHa HepaluuOHAIbHBIM CIOCOOOM WU
JOMyLIEHO He 0oJyiee JBYX HECYUIECTBEHHBIX OIIMOOK, IMOJY4Y€H BEpHBIA OTBET.
[losicHuTenpHass 3amMcka K 3a7adye W ee rpaduyeckas YacTb OQOpPMIIEHBI B
cootBercTBuM ¢ ECKJI, ctynent Bnameer mHbopmalueii, CBOOOTHO MOACHSIET XOJ
perieHus], CloCOOeH clieNaTh MPABUIbHBIC BHIBOJIBI.

- OLIEHKA «YJA0BJIETBOPHUTEIbHO)» BbICTABJIAETCH KOMAH/Ie CTYJAE€HTOB, €CJIU
3a/laHUE TIOHATO NPABWIBHO, B JIOTHYECKOM PAaCCyXJCHUU HET CYIIECTBEHHBIX
OmuOOK, HO JOMYIIEHBI CYIIECTBEHHbIE OMIMOKA B BbIOOpe GOpMYyNT WId B
MaTEMaTUYECKUX pacyeTax; 3ajadya pelieHa He MOJHOCThIO WM B oOIeM BHUE, HO
pe3ysbTathl ohopmieHbl B cootBeTcTBHM ¢ ECK/I.

- OLIEHKA «HEY0BJIETBOPUTEJIHHO» BBICTABJISETCS KOMAaHE CTYAE€HTOB,
€CJIM 3aJJaHUE HE MOHATO, €CTh CYIIECTBEHHbIE OIIMOKHM B JIOTHYECKOM PACCYXKICHHH,
3a/1a4a HE peIIeHA.

CocraBurenp Bepryn B.1.

(mmoamuce)

« » 2024 1.
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4.5. IlepeyeHb BOIPOCOB
JJIS OLIEHKH Pe3yJIbTATOB BbINOJHEHHUS NMPAKTHYECKUX PadoT

Pa3nen.1 Teopernueckasi MexaHMKa

Tema 1.1 BBenenune. OCHOBHbIE NOHATHS U AKCUOMbI CTATHKH.

1. IlepBas akcuoma (IIPUHLUIT HHEPLIUH).

2. Bropas akcuoma (IpUHIIMI paBEHCTBA ABYX CHUII).

3. Tpetbst akcnoma (MPUHLKI TPUCOECIUHEHUS UIIM UCKITIOUCHUS ).
4. UYeTBepTas akcruoMa (IMIPUHIMI HapajieiorpaMma).

3. [IsTas akcuoma (PUHITUIT AECHCTBUS U IPOTUBOACHCTBHUS).
Tema 1.2 Ilinockas cucreMa CXOAAMIUXCH CHJIL.

1. UTO0 HA3bIBAIOT CUCTEMOW CXOASAIIUXCS CUI?

2. ChopmynmupyiiTe TEOMETPUUIECKOE YCIOBHE PABHOBECHUS CXOJISIICHCS
CUCTEMBI CHIL

3. ChopmynupyiiTe aHATUTHYECKHE YCJIOBHS PAaBHOBECUS CHUCTEMBI
CXOISAIIMXCS CUIIL.

4. CKOJIBKO ypaBHEHHI MOXHO COCTaBHUTH JUISl TUIOCKOW ypaBHOBEUIEHHOM
CUCTEMBI CXOJSIIMXCS CUIT U Kakue?

3. Tpu IeUCTBYIOIIME HA TEIO CHJIBI JICKAT B OAHOM IUIOCKOCTH W JIMHUU

WX JICHCTBUS TepecekaroTcs B OfHOM Touke. OOpa3yloT UM 3TH  CHIIBI
YPaBHOBEIIECHHYIO CUCTEMY?

6. Kak HampaBnena cwia F, e€ciau HM3BECTHbI €€ MPOEKIUMU Ha OCH
OpSIMOYTOJIBHOM ~ cUCTeMbl koopauHar: a) F=0; F~=F;, 0) F=F F=0;
6) F.=Fy; 2) Fi=- F),.

Tema 1.3 ILinockasi cucreMa NpoU3BOJILHO PACIOJIOKEHHBIX CHJI.

1. Kakne  ypaBHeHuss (M CKOJBKO)  MOXHO  COCTaBUTh  JJIs
YPaBHOBEIIMBAHUS [IJIOCKON CHCTEMBI CUJI?

2. Yrto Takoe Kpy TN MOMEHT, KaK ONPEJEIUTh €ro 3HaK?

3. UYro Tako€ MHTEHCUBHOCTb PABHOMEPHO PACHPEAEICHHON HAarpy3KH.

4. Kax PaBHOMEPHO pacnpeneeHHYy 0 HarpysKy 3aMEHUTh
PaBHOJICUCTBYIOIIEH COCPEAOTOUECHHON CUITON?

3. K xoniy Opyca manmuHoi 1 M, )K€CTKO 3aieTaHHOMY B CTEHY, MPHIIOKEHA

cuina 100 H mox yriom 30° k 6pycy. Onpenenute R u MR 3anenku. (Pemmuts 3amady,
BBITIOJTHUB PUCYHOK).

1. ['ne HaxonuTCA UEHTP TSKECTH CUMMETPUYHOM TIOCKON (hUryphI?

2. Yem oTinyaercs KOOPAMHATHBIA METOJ Pa30MBKU OT KOOPAMHATHOTO
METO/1a OTPUIIATENIbHBIX IIOIIAIeH?

3. ['ne HaxoUTCA LUEHTP TSKECTH MPAMOYTOIBHOTO TPEYTOJIbHUKA?

4. ['1e HaxoUTCA LEHTP TSKECTH KOHYca?

3. ['ne HaxoaUTCS LEHTP TSHKECTH TUIUHIpA?

6. 3anumuTte QOpMyJIbl AJiA ONpEAeNICHUs IUIOIIaJeH: MpSIMOYTOJIbHUKA,

MPSAMOYTOJIBHOTO TPEYTOJIbHUKA U KPYyTa.
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Tema 1.4 IIpocTpaHcTBeHHAsi cCCTeMA CHJL.

1.

PaBHOBECHSL.

2.
3.

CrnoxxeHre MpOCTPAHCTBEHHOW CUCTEMBI CXOISIINXCS CHIL. Y CIIOBUE

I{enTp mapanienbHbIX CHIL
L{enTp TsKECTH TETA.

Tema 1.5 OcHOBHBIC MOHATHA KHHEMATHKH.

WX kW

10.

Yro n3yyaet KnHeMaTuka?

UTto Ha3bIBaETCS TPACKTOPUEN ABUKEHHS TOUKH?

Kaxkue ObIBatOT TPaeKTOPUU ABUKEHUS TOUKH?

JlaitTe onpeneneHrue CKOPOCTU TOUKH.

JlaitTe onpeneneHnue yCKOPEHUS TOUKH.

JlaitTe onpeneneHrue MOAYJIsl TAHTE€HIIMAJIBHOTO YCKOPEHUS.
JlaitTe onpeneneHrue MOAYJIsi HOPMaJIbHOTO YCKOPEHUS.
YTO Takoe OTHOCUTEIBHOE JIBUKEHUE TOUKU?

YT0 Takoe NEPEHOCHOE IBUKEHUE CUCTEMBI OTCUETa?

Yro Takoe abCOMOTHOE ABUKEHUE TOUKU?

Tema 1.6 OcHOBHBIC MOHATHUA TUHAMUKH.

e N R o

ek
PN =o

Kaxkwue Buabl cuit Bl 3HaeTe?
JlaiiTe onpeneeHue CUbl HHEPLIUH.
JlaliTe onpeaeneHne HOpMaIbHOU COCTABIIAIOIIEN CUIIbI MHEPLIVH.

JlaitTe onpeneneHnue TaHTEHIMAIBHOM COCTABJISFOIIECH CHJIBI HHEPLIUH.

3anummre GopMyIty AJis ONPEAETICHUS CUITbI TSXKECTH.
3anummre GopMyIty AJid ONpeaeNeHus CUIbl TPEHUS.
Chopmynupyiite npunnun Jlamambepa.

JlaliTe onpeaeneHue paboThl CUJIBI.

B kakux eauHunax usmepsercs padoTa CUibl?

Haiite onpeaenenne mexannueckoro KII/I.

JlaiiTe onpeneneHne CpeaHEN MOIIHOCTH CHUJIBI.

B kakux eauHUIIaX U3MEPSETCA CPEIHSSI MOIIHOCTh CHIIbI?

B kxakux eguHuIax uamepsaercs KodhOUIMEHT TPEeHUsI KaueHus?
JlaliTe onpeenieHue yriioBOM CKOPOCTU TOUKHU?

Paspnen. 2 ConporuBieHne MaTepuaJioB

Tema 2.1 OcHoBHbBIe MO10keHMsI. PacTsizkeHue, c:xxkaTHe, Cpe3 U CMATHE.

SR NN

Yro Takoe HanpsHKeHHe?

Yro Takoe HOpMaJIbHOE HaNpsHKeHHE?

Yro Takoe KacarenbHOEe HanpsHKeHHe?

Yro Takoe abCOMOTHOE yITTUHEHUE?

Yro Takoe abCOOTHOE NONEPEYHOE CyKEeHUE?

B kakux enuHUIAX U3MEPSIETCA MOYJIb YIIPYTOCTH?

TeMa 2.2 Pacyersl HAa Kpy4eHHe U U3rH0.

1.

2.
3.
4

Kakoii Bug HarpyxeHust Opyca Ha3bIBaeTCs KpydeHHeM?

Yro Takoe yroia 3aKkpy4rBaHus?

YT0 Takoe OTHOCUTEBHBIN YIOJl 3aKpyUUBaHUsA?

Kak pacnpenensitoTcst kacaTellbHbIe HaIlPsHDKEHUS 10 CeueHUIo opyca?
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5. Kakue BuIbl pacuéra NpUMEHSIOT IIPU ONPEIEICHUH JUaMeTpa Baja Mo
YCIIOBUIO IPOYHOCTH NIPY KPyYEHHUH?

6. Kakoii Bug Harpy»keHusi Ha3pIBAOT MPSMBIM YUCTHIM U3THOOM?

7. Kakoii Bug Harpy>keHusi Ha3bIBatOT MPSMBIM IMONEPEYHBIM U3TUOOM?

8. UTo Ha3bIBAa€TCS MONEPEUHOU CHUIION ?

9. ChopmymupyiiTe TpaBUIO 3HAKOB JUJIi  TONEPEYHOH CHUJIBI W

A3ru0aroImnx MOMEHTOB.
Paznen 3. Teopust MeXaHM3MOB M MAIIIMH

Tema 3.1 CTpykTypa u Kiaccupukanusa MmexanudmoB. Kunemaruueckoe
HccJIeIOBaHNe MEXaHU3MOB.

7. Yto HA3BIBAIOT 3BEHOM MeXaHu3Ma?
8. UTO0 Ha3bIBAIOT KUHEMATUYECKOUN mapon?
9. YTo Ha3BIBAIOT CTEIIEHBIO CBOOOIbI?

10.  Yro HazsiBaroT ['pynmoit Accypa?

11.  Yro Takoe kiacc rpymisl Accypa?

12. Yro Takoe nmopsinok rpymmsl Accypa?

13. C kakoii 1es1bl0 MPOBOAUTCS KUHEMATUUECKUI aHAIIN3 MeXaHu3ma?
14.  Yrto Ha3bIBAIOT IJIAHOM IOJI0KEHUN MeXaHu3Ma?

15.  [aiiTe onpeaeneHne OTHOCUTEIBHOTO U IEPEHOCHOTO ABUKECHUS.

Pa3nen 4. [lerajim MallluH ¥ NOABEMHO-TPAHCIIOPTHbIE MAIIIUHBI
Tema 4.1 O01mas xapakTepucTUKa 3y04aThIX mepeaady.

Tema 4.2 Ilepenayn HUWIMHAPUYECKMMH NPSAMO3YOBIMH U KOCO3YObIMH
KOJIéCaMU.

1. [lepeuncnure 3MeMeHTHI HMIMHIPUIECKOTO 3yOUaToro Kojeca.

2. YTO Ha3bIBAKOT MOJYJIEM 3aLEIIICHUS ?

3. YTO Ha3bIBAIOT MEXOCEBBIM PACCTOSTHUEM ?

4. B Kakux eIMHHIIAX HW3MEPSIETCS CPEIHEE JOMYyCTHMOE KOHTAKTHOE
HarpspkeHue?

3. YTo Ha3bIBAIOT NEPEJATOYHBIM OTHOLIEHUEM ?

6. Pacumdpyiite mapky ctanu 40X.

7. B kakux emguHMIAX U3MEpSIETCS: YIJoBasg CKOPOCTh Bajla KoJeca

peAyKTOpa, KPYTSIIMA MOMEHT Ha TUXOXOJHOM Baly, HampsbkeHUEe u3ruda 3yObeB
mecTepHu?
Tema 4.3 Ilepenaya KOHMYECKHMH 3y0UaTbIMH KoJécamu. UepBsiuHbIe
nepeaaym.
Hasnauenne koHruecKoii 3y04uaToil mepeaadn.
YTo Ha3bIBAIOT OPTOrOHAIBHOM Nepeaauei?
JIOCTOMHCTBA M HEAOCTATKU KOHMYECKOM 3y0UuaToi nepeaayn.
YTO Ha3bIBAIOT BHEUIHUM JIEJIUTEIBHBIM TUAMETPOM?
YTO Ha3bIBAKOT YIJIAMH JIE€IUTENBHBIX KOHYCOB?
Kak paccunrtarh KpyroBoe yCWJINE B 3aLCIUICHUN?

Sk we
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7.
8.
9.

10.
11.
12.
13.
14.

Kak paccunrarh k03 (pUIMEHT, yUUTHIBAIOLINI HaKJIOH 3y0a?
HasnaueHnne uyepBsA4HOU Iepeayn.

JIOCTOMHCTBA YEPBAYHOU IIEPEIAYN.

Henocratku yepBsAsyHOM niepeaadu.

OTirune TMIMHAPUIECKOTO U TTI0O0UIHOTO YepBAKa.

YTO Ha3bIBAIOT JAEIUTENBHBIM YIJIOM NOABEMA TUHUU BUTKOB?
Kak paccunrtarh KpyroBoe yCHWJIHE B 3aLCIUICHUN?

UTo HA3BIBAKOT YTIIOM TPEHUSA?

Tema 4.4 ®puxkuuonubie Mexanu3Mmbl. [lepenayu rudKkoiu cBs3bIO.

NownkLbrE

peMHem?

8.
9.

10.
I1.
12.
13.
14.
15.
16.
17.

Ha3znauenue pemMeHHOM nepeaayu.

UYto Takoe nepeaaTouHoe OTHOLIEHUE?

YeM KOHCTPYKIMS IIJIOCKOTO PEMHS OTJIMYAETCS OT KIIMHOBOTO?

Yrto Takoe BbICOTA CEYEHUs KIIMHOBOTO (TIOJMKIMHOBOIO) PEMHS?

Yro Takoe yactoTa nmpoOeroB peMHs?

UTo moHUMAaETCs MOJ IPEABAPUTEILHBIM HATSHKEHUEM PEMHS?

Uro Takoe pgomycTtumasi MPHUBEICHHAs MOIIHOCTh, IepeaaBacMas

Ha3znauenue nenHou nepenayum.

Uto Takoe nepeaaTouyHoe OTHOIICHHUE?

Kaxkue Tael 1iereil BBl 3HaeTe?

JlocTonHCTBA LIEMHOM TIEpENAYH.

Henocratku uenHou nepenaym.

OO6acTh MPUMEHEHUS LIETTHBIX TIepeay.

Yro Takoe mar nenu?

Kakas 3Be3104Ka Ha3bIBACTCS BEYLIECH U BETOMOW?
Kakue cubl 1eHCTBYIOT Ha 1IETIh BO BpeMs pabOThI?
Uto Takoe pazpyiaronias Harpy3Kka memnu?

Tema 4.5 IHoaIIMNHUKH KavyeHHS H CKoJbKeHHs. CoelMHHUTEIbLHBIE

MY(QTHbI.

1. Oxapaktepu3yilTe KOHCTPYKUMIO U MPUHIUI JACHUCTBUS MOIIIUITHUKOB
CKOJIbKCHHUS.

2. Oxapaktepu3yilTe KOHCTPYKIUIO W NPUHIUI JEUCTBUS MOAIIMITHUKOB
KaueHUS;

3. JlocToMHCTBA MOAIIMITHUKOB CKOJIbKCHUS.

4, HenocraTku MOAIMITHUKOB CKOJIBKCHUS

5. JIOCTOMHCTBA MOAIIMITHUKOB KaUCHHUSI.

6. HenocraTky MOAIIMITHUKOB KaueHHMS.

7. YT0 Takoe JOJITrOBEYHOCTH MOAIIUITHUKA.

8. [Tepeuncnure xapakTEpUCTUKH MOAIIMITHUKOB KaUYCHMUSI.

W e

Tema 4.6 PazbeMHbIe U Hepa3beMHbIE COCUHEHMS.
[Iepeuncinre BUIbl HEPA3bEMHBIX COECIMHEHUN.

. Ilepeuncnure BUABI pa3bEMHBIX COEAUHECHUMN.
. Ilouemy pacuer pe3pOOBOTO COCAWHEHWS Ha pPa3pbhiB BEAYT IO IHAMETPY

OKPY>KHOCTH BIAJUH PE3b0bI?

. UTo Takoe NMpeAenbHO-A0IYCTUMOE HAPSLDKEHHUE MPU PACTSHKECHUH ?
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5. B ueM 3axirouaeTcsi 0COOEHHOCTh pacdyeTa 00JITOB KIEMOBBIX COCIUHEHUM?
6. Kak otnuuaroTcst J0MycKaeMble HANpsOKEHUS 71 CBApHOTO IIBA TPHU
PacCTsKEHUU M CKAaTUH OT JIAaHHBIX MTOKa3aTeslel CBapuBaeMoro Marepuasa’?
7. Kakoil cBapHOU 1IOB CITOCOOEH BBLACPKUBATH OOJBIINE YCUIHS MPSIMOU WU
HaKJIOHHBIN U Mouyemy?
Tema 4.7 I'py3onogbémMubie MamuHbl. TpaHcnmopTUpyOIe MAIIMHBI C
TATOBBIM 3JIEMEHTOM M 0e3 TATr0BOI0 3JIeMeHTa.
1. Oxapakrepu3yite BUJbl TPy30I10{bEMHBIX MAILIUH (JIOMKpaThl; 1€0€IKHU;
TaJH; IOAbEMHUKH, KPaHbI).
2. Oxapakrepu3yiiTe BHUABl TPAHCIOPTUPYIOIIMX MAMIMH (C TATOBBIM
AJIEMEHTOM U 0€3 TATOBOTO 3JIEMEHTA).

Kpurepuu ouenku:

- OleHKa «OTJMYHO» BBICTABJfETCA CTYAEHTY, €eCJIH OT4YeT IO
MPAKTUYECKONH pPadOTe BBIMOJHEH IOJHOCTHIO, BCE TEXHMYECKHUE HU3MEPEHHUS H
cTaTucTUYecKass oOpabOTKa pe3yJbTaTOB WM3MEPEHUS BBIMOJIHEHBI BEPHO, CTYACHT
naeT pa3BEpHYThie OTBETH Ha 80% KOHTPOJIBHBIX BOIIPOCOB, IPUBEICHHBIX B
pabouei TeTpaau.

- OLIEHKA «XOPOII0» BHICTABJIAETCH CTYAEHTY, €CJIM OTYET IO MPAKTUIECKOM
paboTe BBINOJHEH IOJHOCTBIO, BCE TEXHUYECKHE H3MEPEHUS U CTaTHUCTUYecKas
00paboTKa pe3ybTaTOB U3MEPEHHsI BBHIIIOJIHEHBI BEPHO, CTYACHT JaeT pa3BEPHYTHIC
o1BeThI Ha 60% KOHTPOJIBHBIX BOIIPOCOB, IIPUBEICHHBIX B pabouell TETpaIH.

- OLIEHKA «YI0BJIETBOPHUTEIbHO» BbICTABJISIETCS CTY/AEHTY, €CJIM OTYET IO
MPAKTUYECKONH pPadOTe BBIMOJHEH TIOJHOCTHIO, BCE TEXHUYECKHE HU3MEPEHHS H
cTaTucTUyeckass oOpaboTKa pe3yJbTaTOB M3MEPEHUS BBIMOIHEHBI BEPHO, CTYACHT
naeT kpatkue oTBeThl Ha 50% KOHTPOJIBHBIX BOIIPOCOB, NMPHUBEIECHHBIX B pabouyeit
TETpaju.

- OLIECHKA «HEYJAOBJIETBOPUTEJIbHO» BbICTABJIACTCH CTYAEHTY, €CJIU OTYET
0 TMpPAKTUYECKOW paboTe BBINOJIHEH YAaCTUYHO, TEXHUYECKHE HU3MEpPEHHUs U
CTaTUCTHYECKass o0paboTKa pe3yJbTaTOB H3MEPEHHS BBIMOJHEHBI C OIIUOKAMH,
CTYIEHT 3aTpylIHseTcs AaTh KpaTkue oTBeThl Ha 50% KOHTPOJIBHBIX BOIPOCOB,
NPUBEJICHHBIX B paboyeil TeTpaiu.

CocraButenb Bepryn B.U.

(nmoamucek)

« » 2025 .
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