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1. [TacmopT KOMIJIEKTA KOHTPOJIbHO-OILIEHOYHBIX CPEACTB

1.1. O0sacTh NpUMEHEHUSs

KOMITJIEKT KOHTPOJIBHO-OLICHOYHBIX CPEACTB MPEAHA3HAYEH JJIs1 [POBEPKHU
pe3ynbTaToB ocBoeHMs yueOHOW muctumuimabl OIl.15 DkoHOMUKa opraHu3anuu

(manee Y]I) mporpaMMbl NHOATOTOBKM CIIELMAINCTOB CpPEAHEro 3BeHa (naiee
[MIICC3) no cneunansHocTH CIIO 15.02.16 TexHOIOrHMA MAaIIMHOCTPOEHUS.

KoMmmiekrt KOHTPOJ/IbHO-OIICHOYHBIX CPEACTB IMO3BOJACT OLICHUBATDL:

1. dopmupoBanue »3rmeMeHTOB Tnpodeccuonansubix kKomnerenuuii (I1IK) u

anemMeHToB 001X kommnereHnui (OK):

Tabmura 1.

[Ipodeccuonanbubie u 001IHIE
KOMIETEHIIUU

[Tokazarenu OUEHKU
pe3ynbTaTa

CpenctBa npoBepKU
(NeNoe 3ananuit)

1

2

3

OK.01

Br1bupats ciocoOsI penieHus
3a1a4 MpoQecCHOHATBLHOM
JEeSITeTbHOCTH TPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;

[TpaBuiibHOE BBIMOIHEHHE
NPaKTUYECKHUX 3aJaHuI
(3axau), npaBUJIbHbBIE
OTBECThI Ha TECTOBLIC U
YCTHBIE BOTIPOCHI

OK.02

Hcnonk30BaTh COBpEMEHHBIE
CpeZCTBa TIOMCKA, aHAIN3a U
UHTEpIpeTauu HHHOpMaIuu U
WH(OpPMaAIMOHHBIE TEXHOJIOTHHU
JUTSI BBITIOJTHEHUS 3a7a4
poeCCHOHAILHON JIESTENHHOCTH,

Hcnonn3oBanme 11K,
NHTepHeTa n neyaTHbIX
W3JaHUI MIPU TTOUCKE
uHpopMau

OK.03

HJ'IaHHpOBaTB " pCaIN30BBIBATH
cOOCTBEHHOE PO(ECCHOHATBHOE U
JIMYHOCTHOC Pa3sBUTHC,
IpeAPUHIMATETBCKYIO
JACATCIIbHOCTD B
npodeccuoHaabHOH chepe,
UCIIOJIb30BAThH 3HAHUS T10
(rHAHCOBOW TPaMOTHOCTHU B
Pa3IUYHBIX ) KU3HCHHBIX
CHUTYaIHSIX;

OK.09ITonb30BaTbCs
npodecCHoHaNBHOM
JIOKYMEHTaluen Ha
rOCyJapCTBEHHOM M WHOCTPAaHHOM
SI3BIKAX.




2. OcBo€HHE YMEHUN U YCBOECHUE 3HAHUI

Tabmura 2.

OcBO€eHHbIE YMEHHS,
YCBOCHHBIC 3HAHUS

Ilokazarenu OOCHKH PC3YyJIbTaTa

NoNe 3amanuit
JUISl TPOBEPKU

- aHAJIM3UPOBaTh | JleMOHCTpaluss yMEHUs  aHaJIU3UpOBaATh
KOHCTPYKLUH, 3aMEHSATh | KOHCTPYKIMH, 3aMEHATh peajbHbIl O0BEKT
peabHBIN O00BEKT | pacyeTHOH cxeMoi

pacyeTHON CXEMOI;

- IPUMEHATH IIPU aHAJIU3E
MEXaHUYECKOIO COCTOSHHS
MOHATUSA U TEPMUHOJIOTHIO
TEXHUYECKON MEXaHUKH;

JleMOHCTpanysi yMEHMs IPUMEHATH IpU
aHanause MEXaHUYECKOT O COCTOSHUS
IOHATUS W TEPMHUHOJIOTHIO TEXHUYECKOHN
MEXaHUKH

- BBIACIATh U3 CHCTCMBI TCJI
paccMaTpuBacMoC TCJIO H

I[eMOHCTpaHI/IH YMCHUA BBIACTIATh U3
CUCTCMbI TCJI pacCMarpuBacMoC TCJIO H

CUJIbI, JEHUCTBYIOLIME Ha | CWJIbL, JEHCTBYIOLIME HA HETO;

HETO;

- onpeaensaTe  xapakrep | JeMoHcTpanms YMEHHUS ONpEAEHATh
HarpyXeHus U | XapakTep HArpyKe€HHs U HaNpsHKEHHOE
HAaIPSHKEHHOE COCTOSIHUE B | COCTOSIHUE B TOUYKE 3JIEMEHTA KOHCTPYKUHUIA
TOYKE 9JIEMEHTA

KOHCTPYKLMH;

- BBI6I/IpaTB ACTaJIn U Y3JIbL
Ha OCHOBC aHajlu3a HX
CBOMCTB JIJIst KOHKPETHOI'O
IMPUMCHCHU S,

I[CMOHCTpaI_II/IH YMCHHUA - BBI6I/Ip8.TB JAC€TalIn
M y3JIbl Ha OCHOBC aHajiu3a ux CBOMCTB IS
KOHKPETHOI'O ITPUMCHCHU S ;

IIPOBOAUTH HECNIOXKHbIE | JleMOHCTpalusl YMEHUS MTPOU3BOIUTH
pacqeThl SJIEMCHTOB | HecsI05KHbIE pacyeTsl JJIEMEHTOB
KOHCTPYKIHH Ha | KOHCTPYKIIMU HA MIPOYHOCTh U KECTKOCTh
IIPOYHOCTH U JKECTKOCTD;

YuTaTh  KUHEMaTuueckue | JleMoHcTpanus yMeHHs YnTaTh

CXEMBI KUHEMATUYECKUE CXEMBI

31- ocHOBHbIE MOHATUS U | M3maraTb OCHOBHBIE TOHSATHUS M AKCHOMBI
AKCHOMBI ~ TE€OPETHYECKOU | TEOPETUYECKON MEXAaHHKH, 3aKOHBI
MEXaHUKH, 3aKOHBI | PABHOBECHS U MEpEMEIIECHUS TeT
paBHOBECHS u

nepeMelIeH sl Te;

32- METOOUKH BBINOJIIHEHUS | JleMoHcTpanus 3HAHUA METOJUK
OCHOBHBIX  pacyeToB IO | BBHIIIOJHEHUS  OCHOBHBIX pPacyeToB IO

TeopeTquCKOﬁ MCXAaHHUKEC,

TeopeTquCKOﬁ MCXAaHUKE, COIIPOTUBJICHUIO

COIIPOTHBIICHUIO MaTepHaJIOB U JETAJISIM MAaIlVH;
MaTepuaJioB U  JACTAAM

MalluH;

33- MeronumKy pacuera | M3maratb anroputM = METOAMK — pacdera
AJIEMEHTOB  KOHCTPYKLMM | DJIEMEHTOB KOHCTPYKLMH Ha MPOYHOCT,
Ha IIPOYHOCTH, KECTKOCTb U | KECTKOCTh u YCTOWYUBOCTD pu
YCTOWYHBOCTH IpH | pacTSHKEHUH, CKATUU, KPYUEHUH U U3THOe
pPaCTSKEHUH, CoKAaTHH,




KPYYCHUU U U3ruoe

34- MeToauKy onpenesieHus: | 3HaTh QJITOPUTM  METOAUK ONpeAeseHUs
CTaTUYCCKHUX " | CTATUYCCKUX U JUHAMHUYCCKUX Harpy301< Ha
JTUHAMHUYECKUX HAarpy30K Ha | AJIEMEHThl KOHCTPYKIIMH, KUHEMAaTHYECKHE
3JICMCHTBI KOHCprKI_[I/If/'I, U JTUHAMHUYCCKUEC XapaKTepI/ICTI/IKI/I MallnH 1

KUHEMATHYECKUE H | MEXaHU3MOB

JMHAMHAYECKHE

XapaKTePUCTUKH MAIlUH M

MEXaHU3MOB;

35-0CHOBHI JemoHcTpanus 3HAHUS OCHOB
MPOSKTUPOBAHUS JCTANICH U | MPOCKTHPOBAHUS JeTaled U COOPOYHBIX
COOPOYHBIX CAMHHII. SIMHHIL

1.2 CucreMa KOHTPOJS M OIEHKHM OCBOCHHS MNPOrpamMMbl Yy4eOHOM
TUCUHMILTAHBI

1.2.1. Opranuzanusi TEKyIIErO0 KOHTPOJS YCHEBAEMOCTH, HPOMEKYTOUHOM
aTTECTallMM MO0 UTOTaM OCBOCHHUS YU€OHON AUCIUTLIIMHBI.

Texymuii KOHTpOJIb MPOBOAUTCS B (OpME YCTHOTO OMpOCa, 3aLIUTHI
7a00paTOPHBIX M MPAKTUUYECKUX padOT, BBIIOJHEHUS TECTOBBIX 3alaHUd U
CaMOCTOSITENIbHBIX pabOT IO TEMaM U pasjieiaM JUCHUILINHBI.

PyOexxHblii KOHTpOJIb O pe3yiapTaTaM u3ydeHuss | u 2 pasznenos
JUCHUIUIMHBL TTPOBOAUTCS B (OpME KOMIUIEKCHBIX TeCTOB. IIpeameTrom olLieHKH
OCBOCHUS Pa3/IeJIOB YUYECOHOUM AUCIUIIIIUHBI SIBJIIETCS YMEHUS U 3HAHUS.

2. llepeyennb yueOHbIX n3aaHuii, UHTepHET-pecypcoB, 10NOJIHUTEILHOM
JIUTEPATYPHI

1. Onodpunckas B.II. Texnuueckas MexanHuka: Kypc nexkumii ¢ BapuaHTamu
MPaKTUYECKUX U TECTOBBIX 3ajaHuii: yueOHoe nmocoodue s CI1O.- M.: Akanemus,
2014.- 349 c.

2. Onopunckas B.II. Jleranu mammH. KpaTkuii Kypc M TECTOBbIE 3aJaHMUS:
yaeoHoe nocooue s CI1O.- M.: Akagemus, 2013.- 240 c.

I[OHOJ'IHHTCJ'H)HBI@ HNCTOYHHKU:
DIeKTPOHHBbIE U3IAHUS

1. bubnmmoreka mamuHocTpoutess. Pexum nocryna: http:// www.lib-bkm.ru

JIlonoIHUTEeIbHBIE UCTOUYHUKH (NpU He0OX00umocmi)

1. COoopHUK 3a7a4 MU MPUMEPOB pacuera MO Kypcy Jerajedl MamuH: ydeOHoe
nocooue misa CIIO.- 4-¢ uzn., nepepad.- M. Mammuoctpoenue, 2006.- 286 c.
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3. 3axaHus 19 OUEHKHA YMEHUHA U YCBOCHM S 3HAHU I

3.1 IlpuMepslI YCTHBIX BONIPOCOB /1JIsl IPOBEPKH YCBOCHUSI MaTepHaJia

1.
2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Jaiite onpenenenue abCOMIOTHO TBEPIOTO Tea U MaTEPUATILHOM TOUKH.

Uro Takoe cuna? OxapakTepu3ynTe 3Ty GU3MUECKYIO BEIUYHHY U SIUHUILY €€
n3Mmepenus B cucreme CHU.

[lepeuncnure u oxapakTepu3yiTe OCHOBHbIE aKCUOMBI CTATUKH.

UYro Takoe "3kBUBaJIEHTHAs", "paBHOEHCTBYOAA" U "ypaBHOBEIINBAIOIIAsA" cCUCTEMA
cun?

TeopeMa 0 paBHOBECUH IUIOCKOW CHCTEMBI TPEX HEIlapaJUICIbHBIX CUJI U €€
JI0Ka3aTeNbCTBO.

B yem pazHuiia Mex1y akTUBHBIMH CUJIaMH (Harpy3KaMu) U peaKTUBHBIMH CUJIaMU
(peakuusamu)? IlepeunicnuTe 1 oXxapakTepu3yiite Haubosee pacnpocTpaHEeHHbIE BUIbI
CBs3€i MeX 1y HECBOOOIHBIMU TEJIAMHU.

B yem pazHuiia Mexay pacpeeieHHON H cOCpeIOTOUeHHOM Harpy3koi? UTo Takoe
"MHTEHCUBHOCTB'" IJIOCKOW CUCTEMBI PACIIPEIECICHHBIX CUJI U B KAKUX €IMHUIAX OHA
u3Mepsiercs?

ChopmynupyiiTe NIpUHIMIT OTBEPIEBAHUS U MOSACHUTE €0 CYILIHOCTb.

Uro Takoe "tuiockas cuctema cxosaumxcs cui''? OnpeneneHue paBHOACHCTBYIOIIEH
IUIOCKOM CHCTEMBI CUJI TEOMETPUUYECKUM U rpapuuecKuM METOIOM.

Chopmynupyiite ycioBusi paBHOBECHS IIOCKON CHCTEMBI MPOU3BOIBHO PACIIOIOKEHHBIX
CHIL

Chopmynupyiite U JOKaKUTE TEOPEMY O PAaBHOJICHCTBYIOIIEH JBYX HEPAaBHBIX
aHTUNapaIeIbHBIX CUJL.

Uro Takoe MOMEHT CHJIbl OTHOCUTENIBHO TOUKH U B Kakux eauHunax (B cucreme CH) on
u3Mepsiercs? Yto Takoe MOMEHT Maphl CUII U KaKHeE Mapbl CUJI CYUTAOTCS
HKBUBAJICHTHBIMU?

CdopmynupyiiTe OCHOBHBIE CBOMCTBA MAPhI CUJI B BHJIE TEOPEM.

Cdhopmynupyiite 1 JoKaKuTe TeopeMmy O clioxkeHuH nap cuil. ChopMynupyiTe ycioBue
paBHOBECHSI IIJIOCKOW CUCTEMBI TIap.

Cdhopmynupyiite 1 JOKaKUTE JEMMY O NMapajuIeIbHOM IEPEHOCE CUIIBI.
Cdhopmynupyiite 1 TOKa)KUTE TEOPEMY O IPUBEAECHUU CUCTEMBI IIPOU3BOIBHO
PacIoJIOKEHHBIX CHJI K JAHHOMY LIEHTPY. UTO Takoe ri1aBHbIM MOMEHT IJIOCKOM CHUCTEMBbI
MIPOU3BOJILHO PACTIOIOKEHHBIX CHUJI?

[lepeuncnure cBoicTBa rI1aBHOIO BEKTOPA U INIABHOI'O MOMEHTA CHCTEMBI IIPOU3BOJILHO
PacOJI0KEHHBIX CHUIL.

Cdhopmynupyiite TeopeMy 0 MOMEHTE paBHOJCHCTBYIOIIEH CUCTEMBI CUJI (TeopeMa
Bapunrona).

CdhopmynupyiiTe TpU OCHOBHBIX 3aKOHA TPEHUS CKOJIbKeHUs (3akoHbI KysoHa).

Yro takoe Kod3(pUIMEHT TpeHUs CKoNbxkeHus1? OT 4ero 3aBUCHUT €ro BeIMYnHa?
Chopmynupyiite ycioBusi paBHOBECHS TPOCTPAHCTBEHHON CHCTEMBI IPOU3BOJILHO
PacroI0KEHHBIX CHJI.

JlaiiTe onpeneneHue eHTpa TAKECTH TeJla U OMUILIUTE OCHOBHBIE METOBI €70
HaXO0XICHUS.



23. [latiTe onpeneneHue abCOIIOTHOMY U OTHOCUTEIIBHOMY JABHKEHUIO. UTO Takoe
TpPaeKTOpUs TOUKU?

24. TlepeuucnuTe U OXapaKkTepU3yiTe CocoObl 3aJaHMsI JBUKEHUS TOUKH.

25. Yto Ttakoe ckopocth Touku? Kakumu equnaunamu (B cucteme CU) ona uzmepsiercs u
KaKMMHM [1apaMeTpaMu Xapakrepusyercs? UTo Takoe cpeaHsisi U UICTUHHAS CKOPOCTh
TOYKH?

26. Yto Takoe yckopenue Touku? Kaknmu enununamu (B cucreme CI) oHo u3MepsieTcs u
KaKMMHU IapamMeTpamMu Xapakrepusyercsa? UTo Takoe cpefHee U UCTUHHOE YCKOPEHHE
TOYKH?

27. JlaiiTe onpeneneHue HOPMAILHOTO B KacareabHoro yckopeHus. Chopmynupyiite
TEOPEMY O HOPMAJIbHOM U KacaTeIbHOM YCKOPEHUHU.

28. IlepeuncnuTe U OXapaKTEPU3YyHTE BUABI IBUKECHUS TOYKH B 3aBUCUMOCTHU OT BEJIMYHHBI
€€ KacaTeJIbHOTO U HOPMAJIbHOT'O YCKOPEHUSI.

29. JlaiiTe onpeaeneHue U MOSICHUTE CYIIHOCTh MOCTYNATEIbHOT0, BPALIaTeIbHOTO,
IUIOCKOMAPAUIETFHOTO U CII0KHOTO JIBUKEHHS TBEPAOTO Tea.

30. [Iepeuncnure OCHOBHBIE 3aKOHBI JMHAMUKH U MOSICHUTE UX CMBICIL.

31. ChopmynupyiiTe NPUHIUI HE3ABUCUMOCTH JACUCTBUS CUJI U MOSICHUTE €r0 CMBICI.
HazoBure 1Be 0OCHOBHBIE 3a7]a4ul AUHAMUKH.

32. ChopmynupyiiTe ¥ MOSICHUTE CYIIHOCTh METO/1a KWHETOCTATUKY JIJIsl PEIICHUS 3a/1a4
nuHaMuku (mpunnmn [ Anambepa).

33. Yro takoe pabdora cuibl? Kakumu equnuiamu (B cucteme CH) ona usmepsiercs?

34. Chopmynupyiite TeopeMy 0 paboTe CUIIbI TSHKECTU U TOSICHUTE €€ CYIIIHOCTb.

35. Yro takoe momHoCTh cuiibl? Kakumu equnuiamu (B cucteme CH) ona usmepsercs?

36. Uro takoe sHeprus? JlaiiTe onpeneneHue U NOSICHUTE CYITHOCTh KOdduiiueHTa
MOJIE3HOTO ACHCTBHUS.

37. Chopmynupyiite TeopeMy 00 H3MEHEHUH KOJIUYECTBA JBUKCHUSI U MTOSICHUTE €€ CMBICI.

38. Chopmynupyiite TeopeMy 00 N3MEHEHUN KHHETUIECKOH SHEPTHH U TIOSICHUTE €€ CMBICI.

39. ChopmynupyiiTe 3aKOH COXpaHEHHSI MEXaHNYECKON SHEPTUH U TIOSICHUTE €r0 CMBICI.

40. Ilepeuncnute OCHOBHBIE 33J]a4l HAYKH O COMPOTHBIIEHUH MaTepuasioB. UTo Takoe
MPOYHOCTb, )KECTKOCTh, YCTOMYUBOCTDH?

41. Tlepeuncnute OCHOBHBIE TMIIOTE3bI M JOMYIEHUS, IPUHUMAEMBIX B pacueTax
COIIPOTHUBIIEHUS MaTepUaloB U nosiciute cytb. Chopmynupyiite npunuun CeH-Benana.

42. TlepeuncirHe OCHOBHBIE BUbI HATPY30K U Aedopmariuii, BO3HUKAIOIIMX B ITpoLecce
paboThI MaIIMH U COOPYKEHUH.

43. B 4ueM 3aKIIr09aeTcsi METO]] CEYCHUH, HCITONIb3YEMBIH MTPH PEIICHUH 33J1ad TEOPETHIECKOM
MEXaHUKH U COMPOTHUBIIEHUSI MaTepraioB?

44. Kaxue cunoBble ()aKTOpbl MOT'YT BO3HUKATh B MIONIEPEYHOM CEUEHUU Opyca U KaKhe BUJIbI
nedopmaruii oHM BeI3bIBatOT? UTO Takoe smropa?

45. Yto Takoe HanpspKeHUE U B KaKUX €JMHULIAX OHO u3Mepsierca? B ueM npuHIuUnuaibHoe
OTJIMYME HAIIPSDKEHUS OT JaBJICHUA?

46. ChopmynupyiiTe THIIOTE3Y O HE3ABUCUMOCTH JIEHCTBHSI CUJT (TIPUHIIUIT HE3aBUCUMOCTH
JeMCTBUS CHIT) U TIOSICHUTE €€ CYIHOCTb.

47. Chopmynupyiite 3aKoH ['yka npu pacTsKeHUH U CXKATUU U TOSICHUTE €r0 CMbICI. YTo
TaKoe€ MOJYJIb MPOAOIbHON yIpyrocTu?



48. OnummuTe 3aBUCUMOCTb MEXIY MPOI0IBHON U MONIepEeYHON JedhopMaIiusiMu Mpu
pacTsbkeHuu U cxatuu. Uto takoe koddpdurment I[lyaccona?

49. ChopmynupyiiTe yCIOBUE MPOYHOCTH MAaTEPUAIOB U KOHCTPYKIUHN MPU PACTSDKEHUH U
C)KaTHH, IPEJICTABBTE €T0 B BUJIE pacyeTHON (opMyiibl. UTO Takoe KO PUIIMEHT 3amaca
IIPOYHOCTH?

50. ChopmynupyiiTe ycioBrue IpOYHOCTH MaTepUAIOB U KOHCTPYKIIUI NP CIIBUTE,
IpeJICTaBbTE €ro B BUIE pacueTHOU (hopmyibl. UTo Takoe cpe3 (ckanbiBaHue)?

51. Chopmynupyiite 3aKoH ['yka npu ciBUre M MOSCTHUTE €ro CYIIHOCTh. YTO Takoe MOyJb
YIOPYTOCTH cABUTA (MOYJb YIPYTOCTH BTOPOTO pojaa)?

52. Yto Takoe CTaTUYECKU MOMEHT TUIOIIA U TUIOCKOH urypsi? Kaknumu enuHuIIaMU
cucreMbl CU on uzmepsercs?

53. Uto Takoe moispHbIi MOMEHT UHEPIMH TUIOCKOH (urypbl? Kakumu enHUIIAMUA CHCTEMBI
CH on usmepsercs?

54. Yto Takoe 0CeBOM MOMEHT MHEPIMH TUIOCKON (huryphi? KakumMu equHUIIAMU CUCTEMBI
CU on u3mepsiercs? UTo Takoe HEeHTPATbHbI MOMEHT UHEPLIUU?

55. Kakue nedopmaiiuu u HanmpsHKEHUS B c€UEHUSX Opyca BO3HUKAIOT MpH KpydeHuu? Yrto
TaKoe TMOJHBINA yroJl 3aKpyYMBaHUs U OTHOCUTENBHBIN YroJl 3aKpYYHBAHUS CEUCHHUS?

56. ChopmynupyiiTe ycloBHe MPOYHOCTH Opyca npu KpydeHun. [IpuBenure pacyeTHyro
(dopMyily Ha IPOYHOCTh IPU KPYUEHUU U MOSCHUTE €€ CYLTHOCTb.

57. Kakue HanpspKeHUsS BOSHUKAIOT B TIOMEPEYHBIX CEYEHUSX BUTKOB IIMJIMHIPHUYECKOM
BUHTOBOM MIPY>KUHBI IIPU CXKATUU U pacTsAruBaHuu? B kakoi Touke ceueHust BUTKA
PYKUHBI HAMPSHKEHUS TOCTUTAI0T MAKCUMaIbHOW BETHYUHBI?

58. UTo Takoe YuCThIi H3rud, mpsamMoit u3ruod, kocoir n3ru6? Kakue HanpsHKeHUS BOZHUKAIOT
B MIOTIEPEYHOM CEUEHUU Opyca MpH YUCTOM U3ruode?

59. Chopmynupyiite ycnoBue npoyHoctu 6anku (Opyca) npu usrude. [lpusenure
pacueTHy0 GpopMyy U MOSICHUTE €€ CYIIHOCTb.

60. Uro Takoe npoaonbHbIil n3ru6? [Ipusenure dhopmyry Ditnepa s onpeneneHus
BEJIMYMHBI KPUTUYECKOM CHIIBI TIPU MTPOJOIBHOM U3THO€E U MOSICHUTE €€ CYUTHOCTb.

61. Yto Takoe kpuTepuii paborocrocoOHOCTH JeTann? Ha30BUTe OCHOBHBIC KPUTEPUN
paboToCrocoOHOCTH U pacueTa JAeTaiei MalllvH.

62. Ilepeuncnure Hanbosee pacnpocTpaHEHHBIE B MAIIMHOCTPOCHHUH TUTIBI Pa3bEMHBIX U
HEpPa3bEMHBIX COCMHEHUM JeTaleH.

63. JlocTonHCTBA U HEIOCTATKU KJIETIaHbIX coenuHeHui. [lepeuncinTe OCHOBHBIE TUIIBI
3aKJIenok mo gopme ronoBok. Kak mpou3BoauTCs pacueT Ha MPOYHOCTDH KIICTIAHBIX
COEINMHEHU?

64. JlocronHCTBA M HEJIOCTATKM CBAPOYHBIX coennHeHn. Buabl cBapku. Kak nmponsBoautcs
pacyer Ha MPOYHOCTh CBAPOUHBIX COETUMHEHUI?

65. Kitaccudukanmst 1 OCHOBHBIE THIIBI pe3b0. Kak mpon3BoanTCs pacueT Ha MPOYHOCTh
PEe3b0OBBIX COSAMHEHUN?

66. Uto Takoe Mexanndeckas nepenada? Knaccudukaius MEXaHUYECKUX Mepeiad 1mo
MPUHIIAITY JISHCTBUS.

67. OCHOBHbBIE KHHEMATHYECKHE U CHJIOBBIE COOTHOIIICHUSI B MEXaHMUECKUX Mepeaadax. Yto
takoe Mmexannueckuii KI1/[ nepenauun, okpykHas CKOPOCTb, OKPY>KHas CUJIa,
Bpalllalolii MOMEHT, IepeaaToqHOoe Yuciao?

68. Knaccudukarus 3youaTsix nmepeaad. JJOCTOMHCTBA U HETOCTATKHU 3y0UaThIX Iepeaay.



69. OCHOBHBIC JIEMEHTHI U XapaKTEPUCTUKHU 3y0UaToro koJeca (mecrepuu). UYto Takoe
JeNuTeNbHast OKPY)KHOCTh U MOJYJb 3yObeB?

70. ITepeuncnute criocoObl U3TOTOBJIECHUS 3yObEeB 3y0UaThIX Kojiec. YTO Takoe MOIYIIb
3y0ObeB?

71. XapakTep ¥ MpUYUHBI OTKA30B 3y0UaThIX nepenad. Ilepeunciure crocoObl MOBBIIICHUS
paboTOCIIOCOOHOCTH 3yOUaThIX Mepeaad.

72. Knaccudukanusi peMeHHbIX nepenad. JlIoCTOMHCTBA U HEIOCTAaTKU PEMEHHBIX Mepeaay u
00JacTh UX MPUMEHEHHUSI.

73. Knaccudukanus nenHsix nepeaad. JJocTonHCTBa U HEOCTATKU LEMHBIX Mepeaan u
00JacTh UX NPUMEHEHUS.

74. B uem otnimume Bana ot ocu? Kimaccudukanus BajJoB U OCei 10 Ha3HAYCHUIO U 110
TeOMEeTPHUECKOH dopme.

75. Knaccudukanus 1 yCIOBHbIE 0003HAUEHUS TIOIIIMITHUKOB KaueHusi. OCHOBHBIC TUITBI
MOJIINITHUKOB KaueHHUs. XapaKTep U MPUYUHBI OTKA30B MOAIIUITHIKOB KAaUCHHUS.

76. Knaccudukanus mydr. [lepeuncnure Hanbonee 4acto npuMeHseMbIe B
MaIIMHOCTPOCHUH BUABI MY(PT, UX JOCTOUHCTBA U HETOCTATKH.

3.2 KOHTpOJIbeIe BOIIPOCHI VI CAMOIIPOBEPKHU

Paznen 1. TeopeTnueckas MeXaHuKa.

1. Tlouemy aOCONIOTHO — TBEPJOE TEIO MOKHO pacCMaTpUBaTh KaK CHUCTEMY
MaTepUAIbHBIX TOUYEK?
2. Ilouemy cuity Ha3bIBaIOT BEKTOPHOUW BETUYUHOMN?
3. UeM oTiMYaeTCsl paBHOAECHCTBYIOIIAS CUJIa OT YPAaBHOBEIIMBAOIICH?
4. Kak HaliTU paBHOJICUCTBYIOLIYIO IBYX CUJI?
5. Uemy paBHBI NpoeKIMU CHJIbl HA KoopauHaTHble ocu OX u OV, ecnn
a) cuia HakyoHeHa k ocu X nox yriom; 30 % 6 ) cuna naxomurcs Ha ocu X;
B) CHJIa HAXOAUTCS HA OCcU Y
6) Kakue cuibl Ha3pIBaIOTCS CXOASIIUMUCS?
7) BbInosHEHNWE KAaKOro YCJIOBHS HEOOXOJUMO M JOCTATOYHO ISl PAaBHOBECHS
IUTOCKOM CXOISIIIENCS CUCTEMBI CHI?
8) Ilepeuucnure mNOCIEAOBATENBHOCTh JCHCTBUII TIPU pEIICHWM 3a]ad Ha
ONPEAETICHUE HEN3BECTHBIX YCUJINHU B TUIOCKOU CXOJAILIENCS CUCTEME CHIL.
9. Uto Ha3bIBaeTCS MapoOM CUII U KaK OMPEAEISIOT €€ MOMEHT?
10. Kak onpenensitor MOMEHT CUJIbl OTHOCUTEIBHO TOUKH ?
11. YcnoBue paBHOBECHUSI CUCTEMBI MAPATIIIETBHBIX CHIL
12. Ilepeuncnute MOCAEAOBATEIbHOCTh ACHCTBHUI MPU ONPEIEICHUH OMOPHBIX
peakiuii B 0ajakax.
12. Kak onpenenstor 3HaKk CHIbI MU 3HAaK MOMEHTA?
13. Uto Ha3bpIBaEeTCS LEHTPOM TSXKECTH Tema?
14. Buawl TpeHUs; OCHOBHBIE 3aKOHBI TPECHHS CKOJIBXEeHUs. OxapakTepuzyurte
TpEHUE KaueHUSI.
15. OxapakTepu3yiTe OCHOBHBIC MIOHITUS KHHEMATUKA: TPACKTOPHS, TPOMACHHBIN
yTh, CKOPOCTh, YCKOPEHHE.
16. CiocoOb! 3a71aHusl IBUKEHUS TOYKU U 3aIUIINTE UX YPaBHEHUS.
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17. 3ammmute quddepeHimaibHbie YpaBHEHUS TSI CKOPOCTH M YCKOPEHUSL.

18. [TosscHUTE MOHATHS: HOPMAIBHOE YCKOPEHUE, KACATEIbHOE YCKOPEHUE, IOJTHOE
YCKOpEHHE.

19. KunemaTnyeckue napaMeTpbl BpallarolIerocs TeNa, MOACHUTE UX 3HAYCHUE U
3anuIuTe GOpPMyIbI.

20. PuU3NYECKHIl CMBICI IEPBOr0 3aKOHA JUHAMHUKHU.

21. YTo Ha3bIBalOT MHEPUMEN U KAKOBBI IIPUMEPHI €€ MPOSBICHUSA?

22. Hpunuun Janamoepa.

23. Bropoy 3aKOH IMHAMUKM M OCHOBHOE ypaBHEHHE NBWXeHUA. Dusnyecknii
CMBICJI TPETHETO 3aKOHA TUHAMUKHU.

24. Yto Ha3bIBAIOT a) UMITYJIbCOM CHJIBI;, 0) KOJIMYECTBOM JABUKCHUS?

25. OCHOBHOM 3aKOH TMHAMUKH [IJIsl IOCTYNATEIbHOTO JIBHXKEHUSI TBEPAOTO Tela
Y 3aIUIINTE €r0 YPaBHEHHUE.

26. OCHOBHOHM 3aKOH IMHAMUKHM JI1 BpAIAIOUIETOCS TeJla W 3alUIIUTE €ro
YpaBHEHHE.

Pa:men 2. COHpOTI/IBJICHI/IC MaTCpUualIoB

1.Yto nHaszbiBatoT Aedopmanuein tena? Yem oTimyaercs ynpyras gepopmanus ot
MJIACTUYHOM ?

2.Kak paznmuuaroT Harpy3kd a) 10 XapakTepy MNpuioXkeHus, ©O) 1o
IPOAOKUTEIBLHOCTH IEUCTBUS BO BPEMEHH; B) IO XapaKTepy AeicTBUsA?

3. Uro Ha3biBatoT HanpspkeHUsIMU? Kakre ObIBalOT HANpPSKEHUsI B 3aBUCUMOCTH OT
HaIlpaBJICHUS] BHYTPEHHUX CUJI?

4. Kakue HanpsKeHUs Ha3bIBalOT a) pabounMu; 0) MpeeIbHbIMH,

B) JIOMyCKAaeMbIMU?

5. Uto Ha3bIBalOT KOA(DPUIIUEHTOM 3amaca NpOYHOCTH?

6. Ilpu xakux ycI0oBHSX BOZHUKAIOT JepopMaliuu a) pacTsikeHus; 0) cxxarus? Yto
Ha3bIBAIOT A0COIOTHBIM U OTHOCUTEJIBHBIM yJITMHEHUEM (YKOPOUEHUEM)?

7. O6BsicuuTe (hu3ndeckuii cMbIc 3akoHa ['yka.

8. UTo Ha3pIBaeTCs MOJIYJIEM MPOAOJIBHON YIIPYTOCTH U KaK OH ONIPEAEISIETCs?

9. B uem 3akitoyaeTcs METOI CEUCHHIT?

10. Yto mpenctaBisitoT coOo# 3mtopsl MpoaoibHbIX cuii? [1o kakuM npaBuiaM OHU
CTpOSITCS?

10. Uto mpencraBisatoT coOOM SMIOpbl HOPMaNbHBIX HampspbkeHui? [lo kakum
IIPaBUJIaM OHHU CTPOSATCA?

11. 3anumuTe OCHOBHOE YCJIOBHE MPOYHOCTU NPU  PACTHKEHUU (CKATHHM) U
MOSICHUTE €r0 CMBICIL.

12. YtO Ha3bIBAlOT CMATHEM NP PACTSKEHUHA MATEPUAIOB? 3aAMUIINTE OCHOBHOE
YCIJIOBHUE MPOYHOCTHU MPHU CMSITHH U MOSCHUTE €0 CMBICII.

13. B kakom cnydae Bo3HUKaeT cABUI? UTO Ha3bIBAIOT a)YUCTHIM CIBUTOM; O)
a0COJIIOTHBIM CIBUTOM?

14. Korna Bo3nukaer aedopmanus KpydeHusi? UTo Ha3bIBAIOT OTHOCHTEIIHHBIM
YTJIOM 3aKpY4YHMBAHUS U YTO ONPEIEIAETCA ITUM YIIIOM?
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15. Kakue HanpskeHrs BO3HHMKAIOT MPU KpydyeHHUH? 3aluIlIuTe YpaBHEHHE IS
ONpEIECIICHNS HANIPSKEHUS IPU KPYUCHHH.

16. [Ipu kakux yciroBUAX BO3HHUKAET MomnepedHbid u3ru0? YTo Ha3bIBAIOT YHUCTHIM
U3TUOOM.

17. Kak pacnpenensroTcss HOpMaJIbHbIE HANPSHKEHUS MO IUIOMIAAN MONEPEYHOTO
CEUeHMs MaTepuana npu u3rude?

18. YUro Ha3pIBalOT OCEBbIM MOMEHTOM HWHEPLUHH U OCEBBIM MOMEHTOM
COIIPOTUBIICHUS TP U3THOE; KaK UX OMPENEIIIOT?

19. Uto Ha3bIBAIOT M3THOAIOIIMM MOMEHTOM M KaK ONIPEIEIISIOT €T0 BETHUNHY ?

20. Yro Ha3pIBAIOT IONEPEYHOM CHUIIOM M KaK ONPEACIIOT €€ BEIWYMHY IS
pa3IMYHBIX MOMEPEUHBIX CCUCHUN O6amoK?

21. Yto Ha3bIBAIOT 3MIOPOW MOMEPEYHBIX CHJI U U3rMOAIOIIMX MOMEHTOB W KaKOB
INPUHIUI UX TOCTPOEHUS?

22. Kakue ypaBHEHMs PUMEHSIIOT IPU pacyeTe 0aoK Ha MPOYHOCTh NMPHU U3ruoe?
23.0T 4ero HaCTyHaeT yCTAIOCTHOE COMTPOTUBJIEHNE MATEPUATIOB?

24. Yro Ha3bIBAIOT IpeeioM BbiHOCIUBOCTU? Ha3zoBuTe (akTopsl, BIUAIOMINE HA
BEJIMYUHY IIPEJENIa BBIHOCIUBOCTH.

25. IIpuBeauTe NpUMephl IEUCTBUS TUHAMUYECKUX HATPY30K.

26. OT 4ero 3aBUCUT YCTOWYHUBOCTH CKATBIX CTEPHKHEN?

27. YUTO Ha3bIBAE€TCSI KPUTUUYECKOUN CHIION.

28. 3anumure GopMyilny ISl ONPEACTCHUS KPUTHYECKOTO HaNpsHKEHUs,
BO3HHUKAIOLIETO B MaTepuaie?

Pazgen 3 Jletanu maliuH.

1. [loHATHE pa3BEMHOIO U HEPA3BEMHOIO COeINHEHUS. [[puBenTe MpuMepsl.
2. Kaxue BUbI pe3600BbIX COEAUHEHUN TPUMEHSIOT B MAILIMHOCTPOEHU U ?

3. Kakoe Ha3HaueHMEe MMEIOT IIMOHOYHBIE W IUIMIEBBIE COCIUHEHUA? B yem
IIPEUMYIIECTBO NUIMILIEBBIX COEIMHEHNUN MTepe IITOHOYHBIMU?

4. B yeM nmpenmyIecTBO CBApHBIX COEAMHEHM Mepe]] 3aKJICTIOYHBIMU?

S. Ilepeuncinure W3BECTHBIE BaM BHIBI MEXaHMUYECKUX Ilepenad, IMPUBEIUTE
IIPUMEPBI UX UCIIOJIb30BAHUS.

6. Uro mnpencraBnser coboit penykrtop? M3 dYero cocTouT MpOCTEHIIIHIA
penykrop?

7. Kak pasnmuaroT peaykTopbl 1O 4YHCIY CTYNEHEW Iepeaady U 110
PAaCIIOJIOKEHUIO OCEt?

8. Kak ompenensror Bpamaromme MOMEHTBI M MOIIHOCTM Ha Bajax
PEIYKTOPOB?

Q. UTo Ha3bIBAIOT OCAMHM U BaJIaMU, OTJIMYHUS B IPUHIUIIE UX PAOOTHI?

10.  Kakue KOHCTpYKTHBHBIE OCOOCHHOCTH UMEIOT OCH U BaJbl?

11. Haznauenue u ycTpOKWCTBO ITPOCTEUILIETO MOAIUITHUKA CKOJIBKEHUS.

12. HasnaueHnne n ycTpOMCTBO NMOAIIMITHUKOB KaUYEHHUS.

13.  Jlns wero ciayxat mydThi? Kak ux kmaccuunupyror?
14. Kak yctpoeHa nuckoBasi pazbeMHas MydTa?
15.  CnenuanbHble BUIIBI MyQT U YKaXXKUTE UX Ha3HAUCHUE.
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3.3 Kputepuu oueHUBaHUs MO pe3yJbTaTaM TeKYylIero, pyoe;KkHOro U HTOroBOro KOHTPOJIst

1. Texymuii KOHTPOJIb MPOBOJIUTCA €XKE ypPOYHO B (popMe: YCTHOTO OTBETA,
OLICHKH BBIMOJHECHUSI MPAKTUYECKON pabOoThl, ITOKIAI0B, COOOIICHU,
TECTOBBIX 33/IaHUM.

2. PyOexHbIli KOHTpPOJIb NPOBOJUTCS B (OpME KOHTPOJIBHON CEeMECTpOBOM
pabotel. KoHTposnbHas paboTa BKJIIOYAET TEOPETUUYECKHN BoOmpoc (Wiu
TECTOBBIN BOMPOC) U PEIICHUE 3a]1aul 110 KOHTPOJIUPYEMOU TEME.

3. UtoroBeiii KOHTpOdb (aTrecramusi) OOYyYAIONIUXCS MO JUCIUILINHE
«TexHuueckass MexaHMKa» MPOBOAUTCS B (opMe dK3aMeHa.
DK3aMEHAIIMOHHBIM OWJIET BKIIFOYAET TEOPETUUYECKUH BOMPOC U 3ajJady 10
W3ydyeHHOMY npeameTy. K 9sk3ameHy JomyckaroTcs —oOydaromuecs,
UMEIOIINE BHITIOJHEHHBIE, 0()OpMIICHHBIE, TPOBEPECHHBIE W 3aIIUIIICHHBIC Ha
MOJIOKHUTEIIBHYIO OIEHKY TTPAKTUYECKUE PAOOTHI.

Kpurepnun oneHok.

Ouenka «5» - OTBEThl Ha BOMNPOCHI JIaHbI B MOJIHOM OOBEME, BCE 3aJaud
pelIeHbl BEPHO.

Ouenka «4» - OTBETbl Ha BOMPOCHI JIaHbI B MOJIHOM OObEME, BCE 3aJaud
pelieHbl BEpHO, HO JOIMYIIEHbl HETOYHOCTH WJIM HECYIIECTBEHHBIE OLIMOKU
pu 0hOpPMIICHUH IOKYMEHTOB.

Ouenka «3» - OTBETbl Ha BOIPOCHI JaHbl, BCE 3aJauyd PELIEHBbI, HO
JIOTIYIIIEHBI CYIIECTBEHHbBIE OITUOKN U HETOUHOCTH.

Ouenka «2» - OTBETHI Ha BOIIPOCHI HE JIaHbl, 33/1a41 HE PEUICHBI.

[Ipy olleHMBaHMHM OTBETOB HA TECTOBBIC KOHTPOJIBHBIE BOIMPOCH YUUTHIBACTCS
KOJIMYECTBO TMPABUILHBIX W HEMPAaBUJIBHBIX OTBETOB B COOTBETCTBUU C
Tabnuyeri 4.

Tabnuua 4
[IpOLEHT PE3YITBTATUBHOCTH OueHKa ypoBH MO/rOTOBKH
(paBHITBHBIX OTBETOB) Gasut (OTMETKA) BepOATbHBIN aHAJIOT
85 +100 5 OTJIIMYHO
70 =85 4 XOpouIo
50 +69 3 YIOBJIETBOPUTEIHHO
MmeHee 50 2 HEYJIOBJIETBOPUTEIBHO
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3.4 TecThl AJIsA KOHTPOJIA 3HAHMH CTYACHTOB MO TMCHUIIJINHE «TexHn4yeckass MeXaHHKA»

TEOPETHNYECKASA MEXAHUKA
CTATUKA

Tembl 1.1 «OCHOBHBIC NOHATHS U AKCHOMbI CTATHKH

3HaTh:  CHJIbI, CHUCTEMBbl  CWJ, OKBUBAJIEHTHBIE  CHUCTEMBI  CHIL.
PaBHOACICTBYIONIYIO U YPAaBHOBEUIMBAIOUIYIO CHJIbI. AKCUOMBI cTaTUKU. CBSI3U U
peakuuu cBa3ed. OnpenensaTh HANpaBICHUS PEAKLUN CBS3€d OCHOBHBIX THUIIOB.
Cucrema cxonsmuxcs cui. CnocoObl CI0KEHHS IBYX CHIL..

YMeTb: onpenensaTe HaupaBJICHUE U BEIMYMHY BEKTOpA MO €ro MPOEKIUsIM;
ONPEAENIATh NPOEKIMH CHIT; TPAaBUJIA 3HAKOB.

1.2 «I1apa cua. Ilnockas cucteMa NPOU3BOJIBLHO PACTIOJI0KEHHBIX CHID)

3HaTh: CBOMCTBA CUJIOBBIX TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB U YMETh UX
CTPOUTB; OIPEIACICHUE MPOCKIUH CUJIbBI HA OCh W IOHATHE 3HAKa MPOEKIINH;
CAVHUIIBI U3MepeHust cuiibl. OmnpeneneHue, 0003HAYCHHUE, SIUHUIIBI U3MEPEHUS
MOMEHTA Tapbl CUJI U MOMEHTA CUJIbl OTHOCHUTEJIBHO TOYKHU; OCHOBHBIE CBOWCTBA
rap M yCJIOBHSI PaBHOBECHS CUCTEMBI Map CHUJL.

YMeTh: onpenenaTh HANpaBICHUE U BEIUYUHY BEKTOpA IO €ro MPOEKIUIM;
ONpPEAENATh PABHOJACHCTBYIOUIYIO IUIOCKOM CUCTEMBI CXOISAIIMXCS CHII, PEIlaTh
3a/layd Ha PAaBHOBECHE IJIOCKOM CHUCTEMbI CXOISIIMXCS CHUJl B aHAIUTHUYECKOW U
reomerpudeckoi ¢gopmax. OnpenensiTb MOMEHT PE3yIbTUPYIOLIEH Mapbl CHII;
ONPEAENSITh MOMEHTBI Iap CHJI U MOMEHT CHJIBI OTHOCUTENBHO TOYKH.

Momenm cunvt omHOCUMENbHO MOYKU CUUMAEMC NOJONCUMETbHBIM, eClU
cuia pazeopavueaem meao no 4aco8ou CmpeJkKe.

Tema 1.3 «IIpocTpaHncTBeHHAs] CHCTEMA CHJI»

3HaTh: OmpeneieHne, 0003HAUYEHUE MOMEHTa CUJIbl OTHOCHUTENIBHO OCH;
CBOMCTBA MOMEHTA; CIOCOOBI OMNpeAeNieHus pPaBHOACHCTBYIONICH; YCIOBUE
PaBHOBECHS IPOCTPAHCTBEHHOW CUCTEMBI CHII.

YMeTh: mpoenupoBaTh CHUIy Ha OCh B IPOCTPAHCTBE; BBHIMOIHATH
Pa3JIOKEHUE CUJIBI HAa TPU B3aUMHO MEPIEHIUKYJISIPHBIE OCH; ONPEAETIATh MOMEHT
CWJIbl OTHOCUTEJIBHO OCH; pEeIlaTh 3aJauyd Ha PaBHOBECHE MPOCTPAHCTBEHHOMN
CUCTEMBI CHJL.

Momenm cunbl OMHOCUMENLHO OCU CUUMAEMCS NOAOICUMENLHBIM, eCU
cuna pazeopadusaem meno no 4acogou cmpeike, eciu CMompems Had NI0CKOCHIb
NPOEKYUL CO CMOPOHBL NOJOACUMENTLHO20 HANPABTIEHUS OCU

Tema 1.4 «llenTp mapauienbHbIX cwil. LleHTp TkecTH»

3HaTh: (GOpMYyJbl JUIsl ONPENENICHHS] LEHTPAa TAKECTH HEOJAHOPOJHBIX U
OJTHOPOJHBIX TE€J; METOIbI JJIsl HAXOKICHHS MTOJIOKEHHS IEHTPA TAKECTH TIIOCKUX
CCUYCHUM.

YMeTh: omnpenenarh MOJ0KEHUE IEHTpPa TSIXKECTH CIOXKHBIX CEUYEHUH,
COCTABJICHHBIX M3 TIPOCTHIX TEOMETPUUECKUX (UTYP U CTAHAAPTHBIX MPOPHUIICH.

Ilpu pewenuu 3adau npumensms mabaUybl COPMAMEHMA CMAHOAPMHBIX
NPOKAMHBIX Npoduietl

KNHEMATHUKA
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Tembl 1.5 «OcHoBHBbIE MOHATUA KMHeMaTUKHU. [IpocTeiimue nBuKeHUst
TBEPAOro Teja», u TeMa 1.6 Ci10:kHOe IBUKEHHE TOYEK U TBEPA0ro TeJia

3HaTh: 0003HAYCHUS, CAMHUIIBI U3MEPEHUS U (HOPMYIIBI JJI OMPEACIICHUS
OCHOBHBIX KHHEMAaTHYECKHX MapaMeTPOB JABH)KEHUSI: BPEMEHH, IyTH, CKOPOCTH U
yCKOpeHHUd. Pa3nmyarh CpeaHIOI CKOPOCTh M MCTUHHYIO CKOPOCTH JBUKCHUS,
CIIOCOOBI 3aJlaHWsl IBWIKEHUSI TOYKH, BHUJABLI JBM)KEHUS B 3aBHCUMOCTH OT
yCKOpeHusi, GopMyJibl U TpauKu paBHOMEPHOTO U PAaBHOIIEPEMEHHOTO JIBHUKESHUM.
Oco0EHHOCTH TTOCTYMATEILHOTO W BPAIaTeILHOTO JBMKEHUH Tela; 0003HAYCHHS,
bopMyIIBI I PAacUeTOB W B3aUMOCBSI3h OCHOBHBIX KHHEMATHUECKHUX ITapaMeTPOB
MOCTYIATENBHOTO W BPAlIATEIIbHOTO JBMKCHUH, a4 TaKXE PA3JIUYHBIC CIIy4dau
BpAILIATEIBHOTO JBUKECHUSA

YMeTh: OnpenessTh KUHEMATHYECKUE IapamMeTpbl JBUKECHUS TOYKH I10
3aJJaHHOMY 3aKOHY JBW)XCHHS, CTPOUTh M UYHUTAaTh KUHEMATHYECKHE Tpaduky.
PemaTe 3a/1aun 1o ONpEICICHUI0O KUHEMAaTHYECKUX MMapaMeTpOB MOCTYIATEILHOTO
W BpaIlaTeIbHOTO JIBHKEHUM, IMOJB3YACh (GOpMylIlaMd M KHUHEMaTHYeCKUMU
rpadukamMu

JANHAMMUKA

Tema 1.7 «KAKCHOMBI JTUHAMHUKH»

3HaTh: aKCHMOMBI TUHAMHUKH; OCHOBHOM 3aKOH IUHAMUKH; (DOPMYINbI s
pacueTa CUJIbl HHEPIIMU IIPU TOCTYMATEIHHOM U BpaliaTeIbHOM JABUKECHUSIX.

YMeTh: ompenensTh mapaMeTphbl JBUKEHUS C HMCIOJIb30BAHHEM 3aKOHOB
JVHAMUKHA U METOJIa KHHETOCTATHUKHU.

Tema 1.8 «Cuiibl HHEPUMH NPH PA3JTUYHBLIX BHAAX JIBHKEHHS» H TeMa
1.9. OcHoOBHBIE 3aKOHBI ANHAMHKH

3HaTh: 3aBUCUMOCTH JUISl OINpPEIEICHUS CHUJIbI TPEHUS; OIpEAeeHuE,
o003HaueHne, SANHUIIBI U3MEPEHUS] PA0OThI U MOIIHOCTH; (HOPMYJIBI JUIsl pacyeTa
paboThl M MOIIHOCTH TIPU TMOCTYNMATEILHOM | BpaIlaTEIbHOM JBUKEHUSX;
bu3nueckuil cMpici KO3 PUIeHTa MOJIE3HOTO JEHCTBUS.

YMeTh: paccuuThiBaTh pabOTy U MOIIMHOCTh C YYETOM IMOTEPh HA TPEHHUE U
CHUJI MHEPIIUH.
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Tema 1.1 OcHOBHEIE NOHATHSA U AKCHOMBI CTATHKH

BOITPOC OTBET KO/

1. Yro wHamo 3HATH M9 TOrO, YTOOBI

Macmitab, BeIMYHMHY CWJIBI U TOYKY
M300pa3uTh CUTy rpagudecKu’? 1

IIPHUIIOXKCHUA

MacmiTa0, HarpaBiIeHHE U 2
TOYKY HPUIOKCHUS

Benuuuny cuibl, ee HampaBleHHE U 3
TOYKY ITPUII0KEHUS

MacmTta0, BeTUUUHY CHIIBI U 4
ee HarpaBJICHHE

2. Kakne w3 cun maHHOUW CHUCTEMBI MOYKHO
Ha3BaThb YPAaBHOBEIICHHBIMU? FiuFs 1
|F1|=[F2|=|F3|=|Fal=|Fs|=|Fs|

Fou Fs 2
F3
Fsu Fe 3
YpaBHOBELIEHHBIX CHJT HET 4
Fs
3. Temo  HaxoguTcsi B  COCTOSIHUU
. OcranoBurcs 1
PaBHOMEPHOTO0 KPHBOJIMHEWHOTO JIBUIKCHHUSL.
Yro mpou3oHAET C TEIOM, €CIM Ha HEro
NoAeHCTBOBATL CHCTEMOI! ypaBHOBeweHHbIx | [IPUACT B COCTOSHME PaBHOBECHS 2
cun?
W3MeHUT CKOpOCTh BpaIeHHS 3
He u3aMeHHT CBOETO COCTOSTHHS 4

4. Chopmynupyiite U3 HIKE MPEATOKEHHBIX CIIOBOCOYETAHUHN aKCHOMY:

MaTepuaibHasi TOYKAa HAXOAWUTCSA; WM PABHOMEPHOIO MPSMOJIMHEHHOTO JABW)KEHUS; IIOKa
IIPWJIOKEHHBIE CUIIbL; Beskas M30IMpOBaHHAs; HE BBIBEAYT €€ U3 3TOTO COCTOSIHMS. B COCTOSHUU
MOKOSI

5. VYKaxuTre BO3MOXXHOE HallpaBJCHUE
peaxkuuil B oropax

BWA ~ \ B
a) *G ”»ﬁ’ 6) é’

v
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Tema 1.2 ITapa cui. Ilnockasi cucTeMa NPpoON3BOJIbHO PACHOJI0KEHHBIX CHJI

BOITPOCHI OTBETHI KO/
1. Kak HampaBlieH BEKTOp pPaBHOJECUCTBYIOIICH 1
CHUJIBL, €CJIM U3BECTHO, uTto Fx=15 H; Fy=-20 H E
\ = . %4 F|2
’ 3
1 2 3 4
4
2. BpiOpaTh BBIpaXXCHHE JUIsI pacdera MpPOEKIUU .
cunbl F1 Ha ock Oy. F1-cos30 1
F1-sin30° 2
Fy
F1 3
x .
-F1-sin30° 4
3. I'py3 HaxoauTcs B paBHOBECHUU. YKa3aTh, KaKOU .
1 1
u3 CHJIOBBIX 1A
TPEYTrOJIbHUKOB TUISE
R, R; R
miapHupa B moctpoen ! 2
BEPHO Ry
R Rs
Ry 3
F Ry Ry Ry
4
R,
4. Kakoil BEKTOp CHJIOBOTO MHOIOYTOJIbHUKA = 1
SIBJISIETCSI F 2
o o FE 3
paBHOAEHCTBYIOLIEH 2 F 5
i1? . 4
CHUJIOM? A F,
Fs 3
s
F1 4
5. Ilo u3BECTHBIM MPOEKUHUSAM Ha OCH KOOPJIUHAT
Pemenue:

OTIpeeTUTh MOJlyJb u HaIpaBJIEHUE
PaBHOACHCTBYIOLIEH.

Jano:

Fyx=_ xH;

Fyy= kH
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Tema 1.2 Ilapa cuu. Ilinockasi cucteMa NpoU3BOJIbHO PACHOJIOKEHHBIX CHJI

BOITPOCHI OTBETHI KO
1. Kakue cwibl W3 3aJaHHON CHUCTEMBI 00pa3yrOT E uE 1
napy cun? Ecim F1=F>=F3=Fs 4am e
F=10H F Fy  §F; Fy Fs u Fg 2
6 0,\ ' FauFs 3
F22F4=F6=18H F3HF2 4
2. Kak u3BMEHHUTCS MOMEHT Tapbl CHJI IIPH ITOBOPOTE 115 1
CHJ HA YTON paBHEI ymeHbIuTcs B 1,15 paza
30°? 7
JlaHo: . yBenuuures B 1,15 paza 2
F=10H;a=5™
F' - yBenuuutcs B 1,5 paza 3
HE U3MCHUTCS 4
R 'Y 1
10H 25 H
0,2 M 0,3Mm Lu3 5
0,5M 0,2 2t
25H M 0T
1 2
. Y 12us3 3
1u4g 4
4. Teno wnaxomuTcs B paBHOBecuu. OmnpenenuTh
BEJIMYMHY MOMEHTA Iaphl 14Hm 1
Ma, ecnu
M1=15 Hm; M>=8 H-wm; 19 H'Mm 2
M3=12 H-m; Mas=?
11 Hw™m 3
ISH™Mm 4
5. Onpenenutb CyMMY MOMEHTOB OTHOCHTEIIBHO Pewmenme:

TOYKH 4.
Hano: F1= H; F= H; Fs= H

F1
A L
72,&7 45
4M 2M 2M F2

>
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Tema 1.2 Ilpon3BoJibHAasH IJIOCKAsI CHCTEMA CHJI

BOITPOCHI OTBETHI KO
1. YemM oTnuyaeTcsi TJaBHBI BEKTOP CHUCTEMBI OT | BeauyuHoil 1
PaBHOJICUCTBYIOIIEH TOM K€ CUCTEMBI CHJI? Hanpaseruem 2
BennuuHoit 1 HanpaBienueM | 3
TouKOM NPUIOKEHUS 4
Fx=0; Mz=0 1
2. Teno Bpamaercst BOKPYT HEMOIABIKHOW OCH. HeMy | £i-0: Myg=0 2
paBHBI IVIABHBIA BEKTOP U TJIaBHBIH MOMEHT CHUCTEMbI
cn? Fz=0; Mz=0 3
F=20; M=£0 4
3. CocraBieHO ypaBHEHME JUIsl pacyeTa peaklUu B
onope A. Kakoro cnaraemoro B ypaBHeHUH He xBaraer? | -2+10-c0s60° 1
> Fix=—Raxt25-c0os45°... =0
y 2kH- M 10 kH o
J 25 kH +2—10-c0s60 2
R.| a5 60° TRy
- X ]
Ry \A ; NAE:
> 15 kH Ve d +10- o 3
3m 2M T 2 M 3M 0-cos30
T
—10-cos60° 4
4. Kakoe ypaBHeHHE paBHOBECHUS MOKHO HCIIOJIb30BATh, SFi=0 1
4T00KI cpa3y Halitu Ma, 3Has F, g, a. o™
i Ya F q >.Fy=0 2
UN T
b
My { 4 > > Ma(Fx)=0 3
S A4 B C x
> Mc(Fk)=0 4
5. Onpenenuth BEJIMUMHY TJIABHOTO BEKTOPA, TJIABHOTO Pemene:

MOMEHTa MIPH MPUBEACHUU CUCTEMBI CHII K TOUKe A.
Jano:
Fi= kH; Fo= xkH; M= kH-Mm.

F

>

1)
2M ¢

4 M

19




Tema 1.3 IIpocTpancTBeHHAsl CHCTEMA CHJI

eCJin

BOIIPOCHI OTBETBI KO
1. UTo MOKHO cKa3aTh O IJIAaBHOM , E H 0x 1
BeKTOpe cucTeMsbl cui Fs, I x
eciu LF=0; ZF=0; ZF0 0 E H Oy 2
| p>
FZH miaockoctu y0x 3
lfz” njockoctu y0z 4
2. Kakoe ypaBHeHme _
pPABHOBeCHS]  HY’KHO . ZFi=0 !
HCI0JIB30BATh, YTOOBI 0 = g 5
Haiitu R3? — P ZFiy=0
o Ry /
y B Rs 2F=0 3
EMa=0 4
3. Kakne YPaBHEeHHs 2 _
paBHOBecHs HYKHO Yl 4 ZFo=0 1
HCIO0JIb30BaTh, YTOOLI HAWTH F X,
Xa? 7. 2Fky=0 2
XM (Fy)=0 3
" (Fi)
4 X EM,(Fi)=0 4
4. OmnpegeJurb  CyMMY  MOMEHTOB  CHJI
ornocureabno 0z, ecaim Fi=2 H; F>=13 H, a -0,7 H-m 1
cTopoHa Kyba 0,5 m z
F] 2,5 H'M 2
| o
v -1 H'm 3
y
1)
E 0 4
Y 5. Haiitm Xa,
Bl 2 Pemenue:

Fi=_ kH;
F=_  kH;
Fe=_  kH

20




Tema 1.4 llenTp napauieabHbIX ciil. LleHTp TskecTH

BOITPOCBI OTBETBI KOJ
1. BwiOpare ¢GopMynbl Juisi pacyeTa KOOpAMHAT > G, X >G.y
X, == "k7k . — & TkJk
LIEHTpa TSKECTU OJHOPOJIHOrO Tella, COCTABIEHHOIO | Ac = G Ye = G 1
u3 z k Z k
A - 00beMHBIX yacTeil - . = DX, B >y,
b - mnacTuH 0IMHAKOBOU TOJIIMHBI — c z| v Ye = ZI 2
B - npyTKOB IOCTOSIHHOTO CEYEeHHUS - k k
XA
C ’
A :
Yo = 2 AV
©3A
X _ 2V y _ 2V 4
c r Yo T
2 Vi 2V
2. B kakoMm ciydae JUIsl ONpEAENICHUS IOJIOKEHUS 1
LEHTpa TSXKECTH HEOOXOIUMO OIpPEeNeNUTh JIBE v
KOOPJIWHATHI PACUETHBIM ITyTEM? _i / 2
3
1 2 3 4 4
3. Yro mpous3oiieT ¢ KOOpAWHATAMHU Xc U yC, €CIH ¥ H Ye HE H3MEHATCA 1
YBEJIUYUTh BEJIMYMHY
y
OCHOBAHHS TPEYTOJbHHUKA JI0 W3MEHHTCS TOTBKO XC 2
90 Mmm? =
R U3MEHHTCS TOIBKO YC 3
WU3MEHUTCS U XC, U J'C 4
4. y ) Ornpenenursb 91 1
TR KOOPJHMHATHI ’
LIEHTpa § L1 TSKECTH PUTypHI 2
” 2;6 2
NN
L2l 2]o X
1;5 3
3;4 4
5. OmpenenuTh KOOpAUHATY XC LEHTpa TAKECTH
R Pemrenue:
COCTaBHOTO ceveHws, ecinu a=c=0=f= MM;
b=90 cm
a ’ b |
\\\ j
J 2/ 2
- N
Y
ol x
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Tema 1.5 OcHOBHEBIEC HOHATHA KHHEMATHKH.

BOIIPOCEHI OTBETHI KO
1. Ilo npuBENEHHBIM KHHEMATHYECKUM TrpadukaM | S=yt 1
OTPEJICTUTh COOTBETCTBYIOIIUNA 3aKOH JIBHIKCHHS ,
TOYKHU at
S=S,+Vt+— 2
2
S, M v, M/C 2
E L) at
S=vt+— 3
2
2
at
0 fc 0 7 c S = Vot ——— 4
2. Ilo rpaduky cKkopocTelt onpeaeanuTh BUI IBHKEHUS
paguxy cxop et ala PaBHOMEpHOE
Ha KaXXJIOM y4acTKe
v, M/C] PaBHOyCKOpeHHOE
PaBHO3amMeqIeHHOE
1 2 3
ol 7, ¢ | HepaBHOMEpHOE
3. Touka nBmwxkerca mo auanu ABC m B MomeHT t
3aHUMAeT MOJIOKEHHE B. Papromepnoe 1
OnpenenuTb BUJT IBHKCHHS 4
TOYKH, €CIIH at=CONSst " ;’ PaBHOyCcKOpeHHOE 2
h
C \_ ke PaBHO3aMemIeHHOE 3
HepasHomepHOE 4
4. ABTOMOOMIIb IBUXKETCA IO KPYIJIIOMY apO4yHOMY 4=2 /2 1
Mocty =50 M cornacHo ypaBHeHuto S=10t.
OrnpenenuTh MOTHOE YCKOPEHUE aBTOMOOUIIS depes 3 a=4 w/c? 5
C JIIBYDKCHMUS
a=4,47 m/c? 3
a=6,67 m/c? 4
5. Ilo rpaduKky CKOpPOCTEM TOYKHU OIPEIACIUTL IYTh
paguxy p pe YT | pemmenne: t=

IIPOMICHHBIN 32 BPEMsI IB)KECHUS

v, M/C 30

15
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Tema 1.5 IlpocTeiinme q1BUKEeHNsI TBEPAOIo Tejia

BOITPOCHI OTBETHI KO/
1. BpIOparh COOTBETCTBYIONUIMH KHHEMAaTHYECKHI
rpadUK JBIKEHHUS, ECTU 3aKOH ABIKeHus p=1,3t>+t | A 1
B 2
D L/ N y °
0 7 0 i 0 7 0} ;
A B c D D 4
2. 3aK0H BpallaTeIbHOrO JIBUKEHUS Tela p 1
o = 0,255 + 4t ABHOMEPHOE
OnpenenuTh BUI IBIKECHUS PaBHOyCKOpeHHOE 5
PaBHo3amemienHOE 3
Ilepemennoe 4
3. Kakue yckopeHHs BO3HUKHYT B TOuYkKe A TMpu a0 3 =0 1
PaBHOMEPHOM  BpallCHUU y e
KoJseca? \\ an=0: a#0 2
an#0;ac#0 3
/ w = const
an=0;a=0 4
4. 3aKOH BpaIaTEIbHOTO JBI)KEHUS Teja B
0= 0,68t +t ® = 3,04 pan/c 1
Onpenenutb @ B MOMEHT t =1 ¢ L84 y )
o = 1,84 pan/c
w = 6,1 pan/c 3
® = 2,04 pan/c 4
5. Koneco Bpamaercsi ¢ 4acToTon Perere:

Nn=250 00/MuH.
Onpenenuth TMONTHOE YCKOPEHHE TOYeK Ha 000je
Kojieca r = M
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Tema 1.6 Cj105kHO€ IBHKEHHE TOUYEK M TBEPAOro Tejia

BOITPOCBHI OTBETBI KOJ
1. Ha wmarepuanbHyl0 TOYKY JEHCTBYET OJAHA PaBHOMEpHO MPSIMOJIMHEITHO 1
noctosinHas cuia. Kak Oyzet nBuratbcsi Touka?
PaBHOMEPHO KPUBOJIMHEITHO 2
I_’/£> m HepaBHomepHo npsiMonuHeHO | 3
HepaBHoMepHO kpuBOJIMHEHHO | 4
2. Touka M  [BWKETCA  KPUBOJIMHEWHO U | F =-ma 1
HepaBHOMEpHO. BpiOpate ¢opmynsl ans  pacuera N >
HOPMaJIbHON COCTaBIISIONICH CUITBI HHEPIIMU Fn=mer
v _ 2
M F =m-v’/r 3
r 2 2
Fo=m(er) + (/) |4
3. Touka M nBUXKETCS pPaBHOMEPHO IO KPHUBOMA
panuyca . BeiOpaTh HanpaBieHUE CHIIBI HHEPITUU A 1
b 2
% P )?*\ 5 3
A b B r
r 4
4. Kakoe  yckopeHHe — HOIY4UT  CBOOOIHAA | g =192 m/c? 1
MaTepuabHas TOYKA MOJ JCHCTBHEM CHIIBI, PAaBHOM [~ 2
0,5 ee Beca? a=9.8wm/c 2
a=4,9 m/c? 3
a=0,5m/c? 4
5. OnpenenuTh CUIy HaTsSOKEHUs Tpoca OapaOaHHOM p
neGenKn, TMepeMelaionerocs BBEpX TIPy3 BecoM | & CLICHHC:
H ¢ yckopennem
a=4 m/c?.
>y
w
1o 5
7~

y
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Tema 1.9 OcHoBHEBIC 3aKOHBI JUHAMHKH

BOITPOCHI OTBETHI KOA
1. Baronerka maccoit 500 Kr KaTUTCS paBHOMEPHO I10
pesibcaM U IIPOXOJIUT paccTosiHue 26 meTrpoB. Yemy 122,6 xJix 1
paBHa  pabota  cuibl  TsbKecTH?  [[BukeHwme
MPSMOJIMHEMHOE 110 TOPU3OHTAIIBHOMY ITyTH —122,6 xJIx 2
—12,5 xJIx 3
0 4
2. OmnpenenuTsh paboTy TOPMOKEHHS 3a OJUH 000pOT
Kojneca, ecnmd  KOd(pQUUUEHT TpeHus  Mexnay | —6,2 Jix 1
TOPMO3HBIMH KOJIOJIKAMH U KOJIECOM
f=0,1. Cuna npmwkarus komomok Q = 100 H
—12,6 JIx 2
25 JIx 3
—18,4 JIx 4
3. Ompenenuth paboOTy mapbl CHIIL,
NPHUBOJANICH B JBM)KEGHHE OapabaH 27 xJIx 1
nebenku, mpu MoBOpoTe ero Ha 360°. ( \
MowmenT naps! cuit 150 H-m y 54 xJIx 2
]
471 xJIx 3
942 x]JIx 4
4. BpluucauTh BpamamIIM  MOMEHT Ha Baly 5H-M 1
ANEKTPOABUIATEIS NIPU 3aJaHHONM MOIIHOCTU 7 KBT u
yrioBoi ckopoctu 150 pan/c 46,7 Hm 2
78 H-m 3
1080 H-m 4
5. Onpenenuth MOTPEOHYIO MOIIHOCTH Pemrenue:

MOTOpa Jie0eKu IS TOoabeMa Tpy3a
BECOM H co ckopoctsio 6,5 Mm/c. @
KII[I mexann3ma nebeaku 0,823
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COITPOTUBJIEHUE MATEPHUAJIOB

Tema 2.1 «PacTsizkeHHe U cxKaTHe MATEPHATOB)

3HaTh: OCHOBHBIE MOHATHSA, TMIOTE3bl U JOMYLIECHUS; BUABl HAarpy30K U OCHOBHBIE
negopManuu; METOJ CeUeHHIt; 0003HAYCHHUsI, SAUHUIBI U3MEPEHUS U COCTABJISIOIINE MOTHOTO
HANpPSDKEHUS; Ha3BaHUS W O0O3HAYEHUS BHYTPEHHUX CHJIOBBIX (DAaKTOPOB; CBSI3b MEXKAY
BHYTPCHHUMH CHJIOBBIMH (akTOpaMH U HanpsbkeHueM. [IpaBuia TOCTpOEHHUS SMIOp
MPOJOJBHBIX CUJI U HOPMAJIbHBIX HampsbkeHu#; 3akoH ['yka; 3aBHCHUMOCTH U (OPMYIbI JUIS
pacyera HanpsHKEHUN U IIEPEMEIEHUN.

YMeTh: onpenenuTs BUIbl HATPYKEHUH U BHYTPEHHUH CHIIOBOHM (DaKTOp B MOIMEPEYHOM
ceyeHUU. CTpOUTH BHIOPHl MNPOAOJIBHBIX CHJI M HOPMaJbHBIX HAIPSDKEHUMN; OIpPEAEsaTh
yanuHeHue (ykopoueHue) Opyca moj IeHCTBUEM 3aJaHHbIX CHJI; BBIACIATh YYACTKU YIPYTUX U
IUTACTHYECKUX JeopMalnii Ha JuarpaMMe pacTsDKEHUS; TPOBOJUTD PacyeThl Ha MPOYHOCTD IS
CTaTUYECKU ONPEIETUMBIX CTEPKHEM.

Tema 2.2«IIpakTHyecKkue pacyeTsbl Ha cpe3 U CMATHE)

3HaTh: BHYTPEHHHE CHJIOBBIE (DaKTOphI, HANpsOKEHHS U JedopMaluu NpU CABHUIE U
cMsTUH, PopMyITbl 3aKkoHa ['yKa U HAIPSKSHUA.

YMeTh: BBIACNATH J€Tand, paboTalolMe Ha Cpe3 U CMITHE; OMPENeNATh OMNacHOe
CEYeHNUeE; IPOBOAUTH PacueThl Ha IPOYHOCTh MPHU CPE3E U CMATHUU.

Tema 2.3 «Kpyuenune. UHCTbIH CABHI

3Harb: (opmynbl 3akoHa ['yka, HampspKeHMH NOpU KpPY4YEHMM, Yrjla 3aKpy4duBaHUS;
MPUHIIMIT PAI[MOHATBHOTO PACIOJIOXKEHHUS IIKUBOB Ha Bally M BhIOOpA palMOHAIBHONW (GOpMBI
MIONIEPEYHOr0 CeUeHus1 Opyca Npu KPpy4eHUH.

YMeTh: CTPOUTH 3MIOPbI KPYTSIIMX MOMEHTOB M MPOBOAUTH PACUEThl HA MPOUYHOCTH U
KECTKOCTb.

Kpymsawuii momenm cuumaemcs nonoscumenvhvimM, eCiu MOMEHmM GHEWHUX Nap Cuil
(ckpyuusarowuti Momenm) oelcmayem no xo0y 4aco8oi CmpeKu.

Tema 2.4 «I'eomeTpuyeckue XapaKTEPUCTHKHU MJIOCKUX CeYeHN I

3Hath: 0003HAUEHUS, CIUHHIBI W3MEpeHUuss U (GOpMyJbl Ui pacueTa OCEBBIX U
MOJIIPHOTO MOMEHTOB WMHEPIIMH, a TaK)KE MOMEHTOB CONPOTHUBICHMS MPOCTHIX CEUYEHUN (KPYT,
KOJIBIIO, MPSIMOYTOJIbHUK); ONPEEICEHNE TJIaBHBIX LIEHTPAJbHBIX OCEHl MU MOMEHTOB WHEPLHU
ceueHuit; GopMymy Ui BEIYUCIEHHSI MOMEHTOB HHEPLIUH MPH MapauIeIbHOM NIEPEHOCE OCEeH.

YMeTh: onpeaensaTs INaBHbIE LIEHTPAIbHbIE MOMEHTBI MHEPLMU JUISl CJIOKHBIX CEYEHUH,
MUMEIOUINX OCb CHMMETPHH.

Ilpu pewenuu 3a0au npumenamo mabauybl COPMAMEHMA CMAHOAPMHBIX NPOKAMHBIX
npoguneu.

Tema 2.5 «Ilonepeunsblii u3rud»

3HaTh: BUbI U3rM0a U BHYTPEHHHE CHIIOBBIE (PaKTOPBI; HOPSIIOK MOCTPOCHUS M KOHTPOJIS
SMIOP MONEPEYHBIX CUII U U3TUOAIOIINX MOMEHTOB.

YMeTb: 3anuchiBaTh YpaBHEHHUE JUISL ONpEAETIeHHs MONEepeyHON CHIIbI M U3rHOaroIiero
MOMEHTa B yKa3aHHOM CEYEHMH; BBHIOMpATh U3 MPEJIOKEHHBIX, COOTBETCTBYIOLIYIO 33/J1aHHOMN
CXeMe Harpy)XeHus Oaliky, SMIOpbl MONEPEeYHOM CHUJIBI U W3THOAIOIIET0 MOMEHTA, MCIOJIb3YS
OCHOBHBI€ ITPaBUJIa MOCTPOCHHUS SITIOP.

3Haku nonepeyHvix Cul U U3LUOAIOWUX MOMEHMOE COOMEEMCMEYIOM NPUHAMBIM 8
MAUWUHOCPOCHUU:

Tema 2.6 «Ci10:KHO0€ CONPOTHBIECHUE»

3HaTh: TUIOTE3bI IPOYHOCTH; (GOPMYJIIBI AJIsl ONpeIeTeHHs] SKBUBAJIEHTHBIX HAINPSKEHUH
[0 THIIOTE3aM HAMOOJIBIINX KacaTeNbHbIX HANPSDKEHUH W SHEPruu (OPMOM3MEHEHHUS; OPSI0K
pacueta Opyca Kpyriaoro nonepeyHoro Ce4eHus..

YMerTb: cpeau ACUCTBYIOIIMX CHJI BBIOpATh CHIIBI, BBI3BIBAIOIIME H3TMO U KPYUEHHE;
paccuuTaTh Ha MPOYHOCTH Bajl peAYKTOpA.
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Tema 2.1 «PacTskeHHe U C:KaTHe MAaTEPUAJIOB)

BOITPOCBI OTBETHI KO

1. Kak Ha3bpIBalOT cr10COOHOCTh KOHCTPYKIINU:

A - CONIPOTHUBIATHCS YIPyruM aedopmarusim? | - [IpouHOCTS

b - BeIgepkuBaTh Harpysky He paspymasch u 0e3

MOSIBJICHHSI OCTaTOYHBIX Aedopmaruii?

B - coxpaHsaTh mnepBOHAYATIBHYIO (OpPMY YIPYroro

paBHOBecHs? Il - XKectkocThb
Il - YcroituuBocth

2. Ilpsmoii Opyc wHarpyxen cuinoir F. Kakyro

nedopmanuio moiaydmsn Opyc, €CIM TOCHe CHATHS HesnaduTenbHyio 1

Harpy3ku (opma Opyca BOCCTAaHOBHIIACH 10 MCXOAHOTO

COCTOSIHUS? Pazpymaromryto 2
Ocrarounyo 3
Ypyryto 4

3. Kak o0o3HavaeTcs KacaTelnbHOE MEXaHHYECKOe | ¢ 1

K?

HanpsDKeHHE” o 2
p 3
p 4

4. B KakuxX eIMHUIIAX M3MEPSETCS MEXaHUUYEeCKOe | kr/cm? 1

HanpspkeHue B cucreme equnun CHU?
H-mm 2
kH-Mm? 3
IIa 4

5. OO6o3HaubTe BHYTPEHHHE CHUJIOBbIE (AKTOPHI,
BO3HHUKAIOIIME B T[IONEPEeYHOM CEYeHHu Opyca, U
3aIUIIATE UX HA3BAHUS:
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Tema 2.1 PacTsizkeHue U C:KaTHe MATEPHAJIOB

BOITPOCHI OTBETHI KOJJ
1. Kakx HaseBaercas u  o0Oo3HaYaeTcs TTpe/ies POHOCTH, G 1
HANpsDKEHUE, TpH  KOTopoM jaedopmammu
pacTyT Nnpu NOCTOSTHHOW Harpy3ke? [Ipenen Tekyuectu, Gt 2
JlomyckaeMoe HarpspkeHue, [G] 3
[Ipenen mponopLUOHATBHOCTH, Gy 4
2. BwiOpaTb OCHOBHBIE  XapaKTEPHUCTUKH oh G 1
MPOYHOCTU MaTepuaia BT
OT, Omn 2
GHLL’ GB 3
S, v 4
3. B kakoit Touke quarpamMmbl pacTsDKEHUS Ha
oOpasiie oOpa3zyercs 1mieiika’? 1 1
2 2
F
3
5 4 3 3
1
4 4
0 Al
4. YCTaHOBUTH BUJ HArpy>KeHUsI B ceueHuu ||
L HArpysx Bbpyc cxar 1
Bbpyc pactsnyT 2
1% I
I8H 23 H 22 H 47 H 20H Bpyc CKpy4eH 3
—g——0—0——p—|t—o——
10H z
X / bpyc u3zornyr 4
5. OnpenenuTs MaKCUMAIbHOE YAJTUHEHUE TIPU
paspsbIBeE, €CIIN: Pewrenue:

HavyaJbHas JIMHA O00pasia MM, a
JUIMHa B MOMEHT pa3pbiBa yBenuuyuiach Ha 50
MM
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Tema 2.1 PacTsizkeHue U C:KaTHe MATEPHAJIOB

BOITPOCHI OTBETHI KO/
1. BreiOpatb ~ COOTBETCTBYIOLIYIO  JIIOPY
HOpPMaJIbHBIX CHUJI B TIONIEPEUHBIX CEUEHUAX Opyca A 1
Ay = 1000 MM? Iniopb N B 2
\qsdss, a 5 ¢
N s © X ==
= KZ = | c 3
70kH —m B _——E!E
{} 54 kH % = ]
} § CooTBeTCTBYIOIIEH  BMIOPHI  HE 4
PR T e N - MIPEJICTaBICHO
2. Jlma Opyca wu3 Bompoca 1 ompenenuts | —16 kH 1
HAaUOOMBIIYIO TPOIOJIBHYIO CHILY, BOSHUKIIYIO B [ 3¢ 1 2
MIPOJIOJIEHOM CEUCHHH
70 xH 3
—54 xH 4
3. BeiOparh TOUHYIO 3alKMCh YCJIOBHS MPOYHOCTH N
[IPU PACTSKEHUH U CKATUH 0= K =[o] 1
N
oc=—<[o] 2
A
N
o=—2[o] 3
A
4. OnpenenuTs HOpPMaJbHOE HANpPsHKEHUE B | _38 MIIa 1
ceuernnu C—C Opyca u3 Bompoca |
—22 MIlIa 2
16 MIla 3
21 MIla 4
5. OnpenenuTth yAIuHEHUE CTEPKHS AB. L —

CranpHOl cTepKeHb AJIMHOM 1 M HarpyxeH
CHIION kH;
dopma  MONEPEevYHOTro
mBesep Ne 12;
MOJYIb yIpyrocTu Matepuana 2-10° MIla

CCUCHUA  CTCPKHA  —

29




Tema 2.2 «IIpakTHyeckue pacueTbl Ha Cpe3 U CMATHE)

BOITPOCHI

PEINEHUE

1. boaTr HarpyXeH pacTAIMBarOIIEd CHJIOM.
[IpoBepuTh MPOYHOCTH CTEpPXKHA OoNTa Ha
pacTsDKEHUE, €ro TOJIOBKM Ha Cpe3 U ONOpHOM
MOBEPXHOCTHU O] TOJIOBKOW Ha CMSITHE.
Hano: F= H; [tp]=100 MIla; [ccu]=140
MIla; [oem]=110 MIIa;

H=25 mMm; h=10 mm; d=12 mm; D=20 MM

h

T X\\\\‘L S

2. U3 pacuera Ha cpe3 3aKJIEMIOYHOrO COSIUHCHHMS
OTPENICIIUTh HEOOXOIMMOE KOJIMYECTBO 3aKIICIIOK,
eciu

F= H; [1ep]=100 MIla;

[oem]=240 MITa;

d=13 mm; &1=21 mm; =40 mm
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Tema 2.4 I'eoMeTpHYeCKHE XaPAKTEPUCTHKH MJIOCKHX CeYeHU

BOITPOCHI OTBETHBI KO
1. Beibpars (opmyny y Bh® d”®
JUTS onpeeaeHus y & \\ﬁ' 12 - 64 1
0CEBOTO MOMEHTA - \\ 3 1
HHEPIUH CEUCHUS \ 1\ HB _ d 5
OTHOCHTEJIBHO ero ' \\( @ 12 64
RSP \ AT B
X — 3
. B 64 12
hB® d*
PrYrYE 4
12 64
2. B kakoMm ciyuae 3Hau€HHE J, MAKCUMaJIbHO?
A 1
4 b 2
% ¥
9% 7 y J
/on /4XO 2777777 AXS xS
2ER2Z K ok a4—=r k4
1A f.ba 200 B 3
1 - 100
/4 20
~10 r 4
A b B I
3.  Omnpenenuts  NOJSPHBIA Y 11.6 om® 1
MOMEHT  WHEPIUH  CCUCHHS, ’
€CIIM OCEBOM MOMEHT WHEPLHH 31 e 2
paBeH x
3y=15,5 et 15,5 cw® 3
45,5 cm* 4
4. Ompenenuts KOOPAMHATY Ve LEHTPA TAKECTH | 7g 1
HIBeJUIepa
: o - 93,4 MM 2
- i 85 Nel2
K c 135,4 mm 3
0 T x 104,6 mm 4
5. Paccunrtarth 0C€BOM MOMEHT MHEPIIMU IIBEILIEpa PewmcHe:

OTHOCHUTEIBHO OCH, TPOXOAAIIeH dYepe3 ero
OCHOBaHHE

ot Ne
y |«
- &'WS‘T& -
X1 y X)
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Tema 2.3 Kpyuenue. Uncreblii caiBur

BOITPOCHI OTBETBI KO/
1. Ha3Bate pedopmariuro CMelmeHme 1
MIPU KPy4EHUH
VYrox casura 2
VYo 3aKpyunuBaHHs 3
CoxaTtue 4
2. VKasaTb CIMHHIY HM3MCDCHHS BEIUYHHBL | py.. 1
BBIJICTICHHOW B MIPEJICTABICHHON opMyie
M 2
o Ty pan 3
MIla 4
3. Kak pacnpenensercss HanpspkeHUE B MONIEPEIHOM 4 1
ceueHuu Opyca Mmpu KpydeHuu?
b 2
%/ﬁf QL :
" 4 5 B r r 4
4. BeiOpath dmIOpy  KPYTSIIUX  MOMEHTOB,
COOTBETCTBYIOIYIO 3aJJaHHON CXeMe Baja A 1
m1=128H-M M2=52H'M my M3=300H'M
B T A :
U U
N N 4 N
128 H - Myyyyyrmm Mc 4| B 3
I 300 A - w | [H -]
180 H - M [“ll"l 352H'mM Y
128 H - Myyyymyy I"""" M, g
180 H - » WITHIIIN300 H - | [H -M]
BepHblil 0TBET HE PUBENICH 4
128 H - My I"" "" M. p
300H - [H -m]

5. Ilpu ucnblTaHUM Ha KpydeHHE KpYIJblid Opyc,
nuamerpoM 20 MM paspymiaercss IpU MOMEHTE

H-m.  Onpenenuts  paspymaromiee
HaIpshKEHUe

Pemenue:




Tema 2.5 Ilonepeunblii U3ruod

BOITPOCHI OTBETDI KO/
1. BeIOpaTh y4acTOK YUCTOTO H3rnda | yuacTok 1
e 2 y4acToOK 2
22xkH-m y 32kH \
A A § 3 ydacTok 3
32 kH J 10kH M
1 yu. 2y4. | 3yu. 4 yu. 4 yaacToK 4
2. Beibparp ¢Gopmyny maiis pacyeTa M3ruOaromero
MOMEHTA B ceueHuu 3-3 Fazs —m + Fa(z3 - 3) 1
—Fizz+ m—Fz(zz—3) 2
g |7 N
A 5 B r
A X ' ‘ § —F1izz+ m—-Foz3 3
F A T I N
m
3m 3m 1 2uM 2M ] F1zs—m + Fa(z — 6) 4
3. U3 mpencTaBieHHBIX Ha CXEMeE 3MI0p BbIOpaTh
SIIOPY MOMEPEUYHOMN CHITBI JISI OAIKU
1 1
sk AKEAM sy
&‘ YYYYYYYYY
> ; 2 2
‘*731 (TEHEH TR TR I
2,25
2
2
3 2,25 |3 3
4
2 12,25
5 4
6
5. W3 mnpexncraBneHHbIX B Bompoce 4 »smiop | | 1
BBIOpaTh DMIOPY H3THOAIOMIMX MOMEHTOB st
Oanku 4 2
5 3
6 4
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Tema 2.5 Ilonepeunblii U3ruod

BOITPOCHI OTBETHI KO
1. OmnpenenuTh NONMEPEYHYIO CHIY B TOYKE C 4 xH 1
KOOPJMHATON 2 M -aK
4 g & -1,2 kH 2
e L/,
Ry=2,8xH
R N e ;
S, " i
‘2w A7 ~ 13,8 xH 4
2. Ha xakom yuactke Opyca »miopa MonepedyHon 1 1
CHUIBI TIEPEXOJIUT Yepe3 HOMIb? yHacTox
2 2
g=6kH/M 49,7 kH yHacTox
13,3xH | 6 xH-
e cyyyyvwy bvvvvyy |70 M3 ygacrox 3
SM Sm_ 77 3N ] Takoro Her 4
1 yu. 2y4. ' 3yu.
3. BeiOparp ypaBHeHWEe s y, 49,72 —q (Z B 5)2 /2 1
pacuera H3ruOAOIIEr0 MOMEHTa i .
Ha y4acTke 2 /—< —6-0z2/2+49,7 2
(cM. cxemy K Borpocy 2) % 332+ (Z _ 5)2 /2 3
33z—q(z-5)/2 4
3. Jlna Oajku  ONpenesuTh MaKCHMalbHOE
HOpMaJibHOE HamnpsykeHnue B ceuenuu C. 87,2 Mlla 1
Ceuenue Oanku — mBemep Ne 22
101 MIla 2
AS5.4kH 18 xkH 24 xH A 11,4 kH
Y
Aj = = XD | 125 MITa 3
7 3m 4m o 3m 7T¥7
178 MlIa 4
4. HopMmasibHOE HamNpsDKEHHE MPHU U3THOE B TOUKE
Pemenue:

B mnomnepeuHoro ceyeHusi OaJlkKu G,z= MIIa.
Ornpenenuts 6uc, ecim h=H/4

N
Al
ANNN

H

NN
NN

34




Tema 2.6 Cj105kHO€ CONPOTUBJIEHHE

BOITPOCHI OTBETHI KO/
1. Kakue HampspkeHHsI BO3HUKAIOT B TIOMIEPEYHOM 1
ceyeHuu Opyca npu aevicteun cui F1 u F2? G
T 2
. A ourt 3
S rs—
i OHO3HAYHOTO OTBETA HET 4
2. KakuMm HanpsoKeHHBIM — COCTOSIHHEM 110
[ImockuM 1BYXOCHBIM 1
TUIOTE3€ MPOYHOCTH 3aMEHSIOT HAaMpsKEHHOE
COCTOAHHE B TOUKE Opyca mpu COBMECTHOM | p ABHOOIACHBIM OXHOOCHBIM 2
necTBUM U3ruba u KpyueHus?
[Tnockum, cymMMapHBIM 3
TpexocHBIM (0OBEMHBIM) 4
3. Bri0pats bopmyy JUISt pacuera | M =M +M 1
K6 us Kp
SKBHUBAJIEHTHOTO MOMEHTa o Teopuu
. 2 2
MaKCHMAJIbHBIX KaCaTEIbHBIX HANPSKEHHN M,.=\ M, +M, 2
_ 2 2
M, = M2 +0,75M2 3
BepHblii 0OTBET HE TTPUBEJICH 4
4. Tlo mnpuBeneHHbIM osmopaM My U My
ONPEIENUTh SKBUBAICHTHBIA MOMEHT B OIACHOM | 16 kH-m 1
ceyeHMH Opyca TIO  THIOTe3€  DHEPTUU
dbopMou3zMeHeHus
o 12 xH'm 2
m F
e ™ 'y -
Al < 6 kH w|
Y AT = 10,5 kH'm 3
2xkH ™M ,ﬂ
] MMJT
Myp 11,6 kH-m 4
10 xH - M
5. B omacHomM cedennn Opyca JAEUCTBYIOT S —

n3rubarommii MomeHT 540 H-m u kpyrsmmit

MomeHT 200 H-Mm.

[IpoBepuTh NpOYHOCTH Opyca, €ciu ero Juamerp
MM, a JIomyckaeMmoe HampsbkeHue 160

MIIa. Pacuer mpoBecTH IO THIOTE3€ SHEPTUH

dbopMon3MeHeHus
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PacueTrHo-rpaguueckue padoThl

PI'P Ne 1 «ONPEJEJIEHUE CUJI B CTEPKHAX»

3AJAYA. TIpu nomomwm crepxkHeBoro ycrpoiictBa ABC (B Toukax A, B u C coenuHeHUs
LIApHUPHBIE) YAECPKUBAIOTCS B paBHOBECUU JiBa rpy3a. OnpenenuTb:

1) peaxKuuu CTepKHEH, yIepKUBAIOIINX IPYy3bl. Maccoil crep)kHel TpeHedpeus;

1) U3 YCJIOBUS IPOYHOCTU pa3Mephl NONEPEYHOTO CEYEHUsI CTEPKHEN KPOHUITEIHA B
dopme: kpyra u yronka pasaonosounoro mo 'OCT 8509-86 r., [c]=140 MI]a.

JlanHbIe cBOETO BapuaHTa B3Th U3 Ta0. PI'P Ne 1

a) 0)
G
N
N
N B
N N
N N
N G1 N
N
\
N N
AN
Cxemsnl k 3amaue PT'P Ne 1
Taomuua PI'P Ne 1
a oo 80 60 75 65 95 G G
B 45 55 65 40 30 —
o 01 02 03 04 05 40 50
= 06 07 08 09 10 30 80
3 11 12 13 14 15 60 40
E 2 16 17 18 19 20 20 50
= 3 21 22 23 24 25 50 80
5 z 26 27 28 29 30 80 40
S o 31 32 33 34 35 40 20
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PI'P Ne 2 «PACYHET BAJIKH HA ITIPOYHOCTb»

3AJTAYA. [I1a AByXOnopHOH OaiKku, HarpyXeHHOM cocpeioToueHHbIMU cuiamu F1, Fou
napoil cuia ¢ MOMEHTOM M MOCTPOUTH SMIOPHI MOMEPEUHBIX CHJI U M3THOArOIMX MOMEHTOB 10
BCell [uinHe Oanku, yka3aTh y4aCTOK YMCTOro u3ruba. OnpenenuTs:

I) peakumu orop Oanku;

II) pazmeps! monepeunoro ceueHus 6anku B hopme kpyra, npusss [o]=160 MIla.

JlanHbIe cBOETO BapuaHTa B3sTh U3 Ta0. PI'P Ne 2

a) 0) M
F. F>
F1 , M
’ 5 D, 8
7 T g 77
g b c a b C 1m

Cxemsnl k 3amaue PI'P Ne 2

Taomuua PI'P Ne 2
M kH'Mm 20 -25 30 -10 15
F1 F2
(atb+c) cM 130 100 120 140 150
b, c cM 30 20 36 40 10 xkH
01 02 03 04 05 40 -10
06 07 08 09 10 -20 42
11 12 13 14 15 18 -25
o 16 17 18 19 20 -30 16
o]
§ 21 22 23 24 25 12 -45
g v
S qé 26 27 28 29 30 -25 28
g
o & 31 32 33 34 35 -10 -0,4
Z =
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PI'P Ne 3 CTEOMETPUUYECKUE XAPAKTEPUCTUKHU
IJIOCKUX CEYEHUM»

3AJJAYA. /Ins 3agaHHOM TITIOCKOW OJTHOPOIHOM IJIACTUHBI ONPEICIUTD:
I) IlonoxxeHnue IeHTpa TAKECTH;
IT) 'maBHBIC IIEHTPATbHBIE MOMEHTHI HHEPIIHH.

JlanHble cBoero BapuaHTa B3sTh U3 Taba. PI'P Ne 3

1,5r
2r
= iy
r
r o <
SN
2r
b
CxewMmsl k 3amaue PI'P Ne 3
Tao6muua PI'P Ne 3
B, mm 100 110 120 130 140
r H h
b, Mm 60 74 82 70 100
MM
01 02 03 04 05 20 180 50
06 07 08 09 10 18 190 60
(&)
=
c;s % 11 12 13 14 15 16 170 70
D o
a1
) ; 16 17 18 19 20 14 160 80
: £
2 g 21 22 23 24 25 122|175 |85
=
26 27 28 29 30 15 185 45
31 32 33 34 35 10 165 55
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PT'P Ne 4 «PACYHET CTYHHEHYATOI'O CTEPKHS»

3AJTAYA. 3amieMIIeHHbIN B CTEHE JBYXCTYIEHUYATHIH OpyC Harpy»KeH OCEBbIMU CUIIAMH,

KaK IOKa3aHo Ha cxeMe. Maccoit Opyca npenedpeus. Heobxoaumo:

I) OHpGI[CJII/ITb HOPMAJIbHBIC CUJIbI U HAIIPAKCHHA B IMONICPCUYHBIX CCUCHUAX T10 Bceit

JIHe Opyca;

[1)  Ilocrpouts 3mopsl HOPMATBHBIX CHIT U HANPSKEHHI 110 JTHHE 6pyca;
[11)  Onpenemuts npomonsuyto aedopmanuio 6pyca, eciu £=2-10° MITa.

JlanHbIe cBOETO BapraHTa B3Th U3 Ta0y. PI'P Ne 4

a) 0)
F3 F3 FZ
/ F2 | /
S e A AR e
A
d- _ / Azl AN I .
a b C a a C
Cxewmsl k 3agaue PI'P Neo 4
Taomuua PI'P Ne 4
F2, kH 20 -25 30 10 -15
Fs, kH -13 100 120 -40 150 A1 A2 F1
ab,c M 0,3 0,2 0,6 0,4 0,1

cm? kH
01 02 03 04 05 4.0 1,0 45

=
5 06 07 08 09 10 2.0 472 -50
E 11 12 13 14 15 1,8 2.5 -60
g 16 17 18 19 20 1,6 3,0 30

«
= 21 22 23 24 25 5,6 2.8 -55

[+
g. 26 27 28 29 30 3,5 48 10
31 32 33 34 35 1,7 2.2 -20
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PI'P Ne 5«PACUYET BAJIA HA ITPOYHOCTDB U KECTKOCTb»

3AJTAYA. CranbHON Bajl BpallaeTcsi C yriIoBOH CKOpOCThbIO @ (paj/c), meperaBas Ha
HIKMBBI MOIIHOCTH Pj, Kak noka3aHo Ha cxeme. HeoOxoaumo:

1)
1)

Ornpenenutsb

3HAYECHUS
nepeaBaeMbIM MOIIIHOCTSIM, U YPAaBHOBEIICHHBI MOMEHT, eciiu Mi =0;

CKPYYHMBAIOLIUX

MOMCHTOB,

COOTBCTCTBYHOIIUX

BriOpars pannoHanbHOE pPAcHOJIOXKEHHE MIKMBOB Ha Bally, MOCTPOUTH OSIIOPHI

KpyTAIIUX MOMECHTOB JJIA Ka)KI[OfI CXCMBI 110 JJIHWHC Bajia. I[aaneﬁmne pacdeThl IPOBOAXUTE IJIA
BaJia C pallMOHAJILHO pacClOJIOKCHHBIMU INKHUBAMU,

1)

pacyeToB Ha MPOYHOCTH U KECTKOCTh, TpuHsB [7]=30 MIla; [¢0]=0,02 pan/m; ¢=0,9;

V)

rabapuToB.

JlanHbIe CBOETO BapuaHTa B3sTh U3 Taba. PI'P Ne 5

Onpenenuth pa3Mepsl CIUIOIIHOTO Bajla KPYIJIONO U KOJBLEBOTO CEUEHUH U3

CpaBHI/ITL BaJIbl KPYTJIOTO WM KOJBOCBOI'O CCUCHUA B 3aBUCHMOCTU OT MACChl U

a) 0)
Mo M,
My Mo, M, M "M
A Vv Vv Vv
7777 7777, Wil 7777
777 7777 7777 7777
v 7 L7
Ve V4R 4w
a b c a b
Cxewmsbl k 3agaue PTP Ne 5
Ta6muma PI'P Ne 5
o, paa/c 20 25 30 10 15
P P
P3, kBTt 130 100 120 140 150
a,b,c M 30 20 60 40 10 KBT
01 02 03 04 05 40 10
= 06 07 08 09 10 20 42
=
§ 11 12 13 14 15 18 25
g 16 17 18 19 20 30 16
<
g 21 22 23 24 25 56 28
m
< 26 27 28 29 30 35 48
31 32 33 34 35 17 22
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MMPUMEPHI PELIEHUSI PI'3
3AJJAUA PT'P Ne 1

IIpu momomu crepkHeBoro ycrpoiictBa ABC (B Toukax A, B u C coenuHEHUs
LIApHUPHBIE) YAECPKUBAIOTCS B paBHOBECUU JiBa rpy3a. OnpenenuTh:
I) peakuuu crepkHel, yaep >KUBaIOIIKX TPy3bl. Maccoll cTep)kHEH nmpeHeopeyb;
II) U3 ycioBusi MPOYHOCTH pa3Mephl MOMEPEYHOTO CEUYEHUS CTEpXKHEH KpoHIUTeiiHa B (opme:
kpyra u yroakano 'OCT 8509-86 r., ecniu [6]=140 MIla.
JAHO: G1=80 kH; G»=60 xH. HAUTH: Ra, Rc; 4.

PELHIEHHUE I:
1. PaccmaTpuBaeM paBHOBecHE LIapHupa 5.
2. OcBobOokIaeM mapHUp B OT cBs3el U M300paXkaeM JICHCTBYIOIINE HA HETO aKTUBHBIC CHIIBI U
peaKuuu CBA3EN.
3. BoiOupaem cuctemMy KOOpAHMHAT M COCTaBIIsSiEM YpaBHEHHUS PAaBHOBECHS JI CUCTEMBI CHII,
JICHCTBYIOIMX Ha IIApHUp B:
Y Fix=0; Y Fxx=-F1c0s70°+Rcc0s20°+Ra=0;
S Fry=0; Y Fry=-F1sin70°+F,+Rcsin20°=0;
Rc=(F1sin70°%-F2)\sin20°=(80-0,9397-60)\0,3420=44 xH;
Ra=F1c0570°-Rcc0s20°=80-0,3420-44-0,9397=-14 xH.
4. IIpoBepsieM MPaBUIIBHOCTbH MOTYYEHHBIX PE3YJIbTATOB, pellias 3aauy IrpaduyecKu.
lcm

10kH

JI71s IOCTPOEHUs CUIIOBOIO MHOTOYTOJIbHUKA BEIOMpaeM Macitab [l =

W3 mpou3BOIBHOM TOUKH B CTPOUM B CIEAYIOLIEM HOPSIKE:

e BD=Fi1; DC=F2

® 13 Touek B u C mpoBoauM HpsMble, NapajljieibHbIe MONOKEHUIM crepxkHed 4 u C. Otu

npsiMbIe TiepeceKkaroTcst B Touke 4 tak, uto CA=Rc, AB=Ra;

orctona Rc=CA- ur=4,4-1=44 xH; Ra=AB- ur=1,4-1=14 xH.
PELHIEHHUE I1I:

1. CrepxeHb — npsiMoii Opyc, paboTaroluii Ha pacTsKEHUE WIIH CKaTHe.

Na=Ra=-14 xH - cxarue; Nc=Rc=44 xH — pactsxenue.

2. U3 ycnoBusl MPOYHOCTH HAXOUM ILJIOIIAIU TOTIEPEYHBIX CEYEHUMN CTEPIKHEMN:

Nmax=| Nc [=44 kH=44000 H; Nmin=|Na|=14 kH=14000 H;

Ac=Nc\[c]=44000\140=314,3 mm2=3,14 cm?;

Aa=N4\[c]=14000\140=100 mm?2.

A _ \/4 100 =113 mm; d=12 mnr;

3. Onpenensem guametp crepxas AB d = \/ =
T 314
BeIGupaeM ans crepxus CB mo TOCT 8509-86 yromok Ne 4,5; 4=3,48 cm?.

OTBET: Ra=-14 xkH; Rc=44 xH; da=12 mm; crepxns C - yronok Ne 4,5.
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Ananumuueckuii cnocob

I'pagpuueckuii cnocoé

=1 cm/10 xH B A
20

A-A Rc

C 110° .

P12

G2

VYroaok Ne 4,5

|
|
|
|
i
i
@
J! TOCT 8509-86 20
|
|
|

LN

Pucynok PI'P Ne 1 «Onpenenenne cuit B CTEpKHAX»



3ATAYA PI'P Ne 2

Jlis 1ByXOonopHOM Oanku, Harpy>KEHHOW cOCpel0TOYeHHbIMU critaMu Fiq, >
Y ITapOM CUJI C MOMEHTOM M ONpEneaunTh:
I) peaknmu omop Ganku;
IT) pasmepsl omepedHoOro ceueHus 6anku B popme kpyra, npunss [o]=160 Mlla,
JNAHO: F1 =15 kH; F2 =4 xH; M=2 xH-Mm. HAUTH: Ra, Rg; 4.
PEHIEHMUE I:
1. M306pa3um Oasiky ¢ AEUCTBYIOIIMMH Ha Hee Harpy3kamu. CTpOUM pacyeTHYIO
cXeMmy OaJKwu.
2. CocraBisieM ypaBHEHUS PAaBHOBECHS U OIPEAETSieM HEU3BECTHBIC PEaKIUu
OT10p:
YMa(Fk)=0, F2-AC+Rgy-AB+M=0;
Rey=(F2:3-M)/4; Rgy=(-4-3-2)/4=-14/4=-3,5 kH.
ZFky=0, RAy+F1+F2+RBy=O, RAyz-Fl-Fz-RBy=-15-4+3,5=-15,5 KH.
3. [IpoBepsieM MpaBUIILHOCTh HalJICHHBIX PE3YJIbTATOB:
Y>Mg(Fk)=-Ray-AB-F1-4B+M-F,-BD=15,5-4-15-4+2-4-1=0.
PEHIEHMUE II:
1. Jenum Oanky Ha ydyacTKu mo xapaktepHsiM Toukam: AC, CB, DB.
2. OnpenenseM OpAUHATHI U CTPOUM d1I0pYy Qy:
AC, ceuenue I-I, cnpaBa Qy1=Ray+F1=-15,5+15=-0,5 kH.

CB, ceuenue ll-11, cnpaBa Qy2=Ray+F1+F>=-15,5+15+4=-35 xH.
DB, ceuenue lll-111, cnea, Qy3=0 xH.

3. OnpenensgeM OpAUHATHI U CTPOUM 3MIOPY My

AC, ceuenue I-I, cipaBa, 0<z:<3 M, My 1=Ray-z1+F1-21,

npu 2:=0 M,=0; npu 2:=3 M M,=-15,5-3+15-3=-1,5 kH"m.

CB, CEUCHUE [-11, crpasa, 0<z,<1 M,

MXQZRAy'(3+22)+F1’(3+22)+F2'22,

npu Z;=0 My,=-1,5 kHM; npu Z;=1 M M,=-15,5-4+15-4+4-1=2

kKH-M.

DB, ceuenune IlI-1ll, cieBa, 0<z3<1 m, My 3;=M=2 xH.

4. TlpoBepsieM MPaBUIBLHOCTH OCTPOCHHUS dMMIOp Ha yyacTke AC:

dMX1/dZ:d(RAy'21+F1'Zl)/dZ:RAy+F1:Qy1:-O,5 kH.

5. Ucxons us smopsl My: | My max |=2,0 kH-M=2,0-10° H-Mm.

6. OmpenensieM 0CeBOIf MOMEHT COMTPOTUBIICHHS CEUCHUS:

W= My max 1/[6]>2000000/160>12500 mmS.

7. Haxogum auameTp MONepeyHOro CeYeHHs OaKu:

#32\NX _ 1/32-12500
T 314

OTBET: Rg=-3,5 kH; Ra=-15,5 kH; d=50 mMm.

d=

=50mmMm. [Ipunumaem d=50 mm.
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3AJAYA PI'P Ne 3

Jlst 3agaHHOM mIIocKoM oiHOpoIHOM TiacThHbl ABCDE onipeaenuThb
I) [TonoxeHne EHTpa TAKECTH;
II) I'naBHBIE IEHTPAJIbHBIE MOMEHTHI MHEPLIMU.
JAHO: B=180 mm; b=140 mm; R=10 mm; H=160 mMm; h=100 mm
HAWTH: C(xc; yc); Ixc; dyc

PEHIEHHUE I:
1. Pa3z0OuBaem cli0:KHOE CeUeHUE MIIACTUHBI Ha 3 TIPOCTHIX CEYEHUS:
psSMOYTOJIbHUK - ABDK; nonykpyr - BC; tpeyroiasuuk - DKE
2. OnpenensieM HEOOXOAUMBIE JAHHBIE JJISl IPOCTHIX CEYCHUN:
0DABDK: 180x160; 41 =180-160=28800 MM > =288 cm ?; C1(9; 8)
KpyT : A2=nR2=3,14-10%=314 MM 2=3,14 cm ?; C2 (1,5; 14)
ADKE: 43=100-40/2=2000 mm?=20 cm 2; C3 (16; 3,3).
3. OrmpenenseM NOJI0KEHNUE IIEHTPA TSHKECTH CI0KHOTO CEYCHUS TUIACTHHBIL:
Xe =Y (A xx)\X Ak ; Yc =X2.(Ak yx)\X Ak;
A x,+Ay-x,— Ay -x, 288-9-314-15-20-16 2267,29

Xo = = = =8,6 cMm;
A+ A4, — A, 288314 -20 264,86

b= A-yi+ Ay, — Ay, 288:8-314-14-20-33 284465

¢ A+ A, — A, 288 3,14 - 20 26486

Xc=8,6 cm; Yc=8,3 cMm.
PEIIEHUE II:
1. IIpoBecTu ocu KOOPAMHAT U LIEHTPAJIbHBIE OCH MPOCTHIX CEYEHUI.
2. Onpez[enﬂeM OCHTPAJIbHBIC MOMCHTDLI MHCPLUUHU OJIA IIPOCTHIX CEUYECHUU:
B-H® 18-16° A B®.H 18%.16
= =6144 cm*; J,| = = =7776 cm*:

12 12 y 12 12
Kpyr : Jx2=Jy2=7(2R)*/64=3,14-2%/64=0,785 cm*;
ADKE: Jx3=KE-KD?*/36=4-10%/36=111,1 cm*;
Jy3=KE®-KD/48=43%-10/48=13,3 cm*.
3. Onpez(emleM pacCToOAHUA MCKAY TJIaBHOU ueHTpaanoﬁ OCBKO CJIOKHOI'o CCYCHHUA U
HeHTpaHBHLIMH oCAMHUN HpOCTBIX CequHfIZ
a1=|yc-y1|=8,3-8=0,3 cm; a2=|yc-y2|=|8,3-14|=5,7 cwm;
as=|yc-ys|=8,3-3,3=5 cMm; e1=|xc-x1|=|8,6-9]|=0,4 cm;
e2=|xc-x2|=8,6-1,5=7,1 cm; e3=|xc-x3|=|8,6-16|=7,4 cMm.
4. Onpej:[ens[eM FHaBHBIfI HCHTpaHLHBIfI MOMCHT I/IHepHI/II/I CJIOKHOI'O CCYCHHSA OTHOCHUTCIILHO
OCH Y.
Jyc =Y (Jyitai®- 4i)=(Iy1+a1?-41)-(Iya+a2?-41)-(Iys+as®- 43);
Jyc=(7776+0,3%-288)-(0,785+5,72-3,14)-(13,3+5%-20)=7185,8 cm*.
5. Onpej:[ens[eM FHaBHBIfI HeHTpaJIBHLIfI MOMCHT I/IHepHI/II/I CJIOKHOI'O CCUCHHA OTHOCUTCIBHO
OCH X.
Jxc=Y (Jxi+ei’-A4i)=(6144+0,42-288)-(0,785+7,12-3,14)-(111,1+7,42-20);
Jxc=4824,7 cm*.
OTBET: Xc=8,6 cMm; Yc=8,3 cMm; Jyc=7185,8 cm*; Jxc=4824,7 cm*.

DABDK: J, =
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3ATAYA PI'P Ne 4

3amieMJIeHHBIM B CTEHE IBYXCTYIEHUaThlii Opyc HarpyxeH oceBbIMH cuiamMu. Maccoit Opyca

npeHeOpeyb.

I) OnpenenuTe HOpMaJbHBIE CUJIBI M HANPSDKEHUS B IONEPEUHBIX CEUEHHUSX IO BCEM AJIMHE

opyca;
1) ITocTpouTs 3MI0pEI HOPMATBHBIX CHJI M HAIIPSDKEHHI 1O JyTMHE Opyca;
I1T) OnpeenuTh IepeMeleHne cBoboJHOTO KoHIa 6pyca, eciu £ = 2-10° MITa.
JAHO: F1=30 xH; F2=38 xkH; F3=42 xH; 41=1,9 cM?%; 42= 3,1 c™m?;
a=02mb=0,1mMc=0,5m.
HAHTH: Ni; oi ; Al

PEHIEHHE:
1. PasbuBaem Opyc Ha yuactku: 4AB; BC; CD.
2. OmpenensieM 3HaueHUs HOpMasibHOU cuitbl N Ha ydacTkax Opyca:
Vuactok AB, ceuenue I-1, N1 = F1= 30 xH;
VYuactok BC, ceuenne II-11, N2 = F1+ F2=30+38= 68 xH;
Vuactok CD, ceuenue III-1ll, N3 = F1+ F2 -F3 = 30+38-42= 26 xH.
Ctpoum 3m0py HOPMAIbHBIX CHJI.
3. Boruucnsiem 3HaueHrs HOPMAJIBHBIX HANIPSHKEHHUH Ha ydacTKax Opyca:

30-10° ,
Vuacrok AB, ceuenue I-l, 61=N1/41= —1022158 H/Mmm*; 01=158 MIla;
68-10° )
Vuacrok BC, ceuenne II-1l, 62=N2/A41= 52194 H/MmMm*; 02=219,4 MIla;
31-10
26-10° )
Vyactok CD, ceuenue III-11l, 63=N3/41= W=84 H/mMm“; 63=84 Mlla.

Ctpoum 3m0py HOPMAIbHBIX HAIIPSKEHUH.

4. OmnpenensieM MPOAONIBHYIO JedopMaIuio opyca:

VYuactok AB, ceuenue I-1,

Al; = Ni1-11/41-E =30-10%0,5-10%/1,9-10%-2:10°=4-10" mm ; Al1=0,4 MMm;
VYuactok BC, ceuenne II-11,

Aly = N2-12/42-E = 68-10%:0,1-10%/3,1-10%-2-10°=1-10"! mm; Al = 0,1 MmM;
Vuactok CD, ceuenue I1I-11I,

Al3 = N3-l3/42-E = 26-10%-0,2:10%3,1-10%- 2-10° = 0,8-10 ! mm; Alz3= 0,08MmM;
Al =Ali+AlL + Alz= 0,4+0,1+0,08 = 0,58 mMMm.

OTBET: Al =0,58 mM. CTepKeHb pacTSHYT.
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3AJIAYA PI'P Ne 5

CrasibHOI Ban Bpamaercs, rnepeiaBasi Ha IKUBBI MOMEHTHI M . Heo6xoaumo:
I) OnpenenuTh 3HaUEHNE ypaBHOBEIIEHHOT0 MOMeHTa Mo, eciu Y M =0;
II) BeiOparh panmoHanbHOE PACHOJOKEHUE IIKUBOB Ha Bally, MOCTPOUTH JMIOPHI KPYTSIIUX
MOMEHTOB M0 JUIMHE Baia. JlaiabHeilline pacdeTbl MPOBOAUTH I Baja C PALMOHAIBHO
PacmoI0KEHHBIMU IIKUBAMHU;
III) OnpenenuTs pa3Mepsl CIUIONIHOTO Bajia KPYTJOTro W KOJIBIICBOTO CEYCHUN M3 PacdyeToB Ha
POYHOCTh, NMpUHAB [74p]=30 MIla; u ¢=0,9. IIpoBeputh *ecTKoCTh Baya, eciu [¢o]=0,02
pan/m; G=8-10* MITa;
IV) BeiOupaem panioHaIbHOE C€UeHHe IS Baa.

JOAHO: P3=150 kBt; P1=50 xBt; P2=40 kBT, w=5 paxn/c; HAWTMH: d; D, do
PEILIEHHUE:

1. OnpenensiemM Bpamiaronyie MOMEHTHI Ha Baly:

M1=P1/w=50/5=10 kH-M; M2=P2/w=40/5=8 xH"™m;

M3=P3/w=150/5=30 xH M;

>Mi =0; Mo=M1+M>+M3=10+8+30=48 xH" M.

2. OmnpenensieM KpyTAIIMe MOMECHTBI Ha y4acTKaX 3aJaHHON cXeMbl Bajia (cxeMma a):

Vuactok AB, ceuenue |-1; Mxp1=-M3=-30 xH-Mm;

Yyactok BC, ceuenue Il-11; Mxp2=-M3-M>=-30-8=-38 kH-m;

VYyactok  CD, ceueHue HI-111; Mxp3=-M3-M>-M1=-30-8-10=-48 kHM;

| MKpmax | =48-10% H-m.

3. BriOupaem panroHanbHOE pacroioKeHUe IIKUBOB Ha BaILY:

cxeMa 0 — nepecrtanJisieM B 3a1aHHOM cxeme Touku D u C:

Vuactok AB, ceuenue |-1; Mxp1=-M3=-30 xH-mMm;

VYyactok BD, ceuenune Il-11; Mxp2=-M3-M>=-30-8=-38 xkH-™m;

YyacTok DC, cCeyeHue HI-111; Mxp3=-M3z-M>+Mo=-30-8+48=10 kH-m;

| MKpmax | =38-10° H'm.

cxeMa ¢ — mepecrasJisieM B 3aJJaHHOM cxeMe TOUku D u B:

VYyactok AD, ceuenne I-1; Mxkp1=-M3=-30 xH-Mm;

VYuactok DC, ceuenune |l-11; Mxp2=-M3+Mo=-30+48=18 xkHm;

Yyactok  CB, CeUeHue [-11;  Mxps=-M3+Mo—M1=-30+48-10=8  «H-'Mm;

| MKpmax | =30 kH'm.

PanmonansHoe pacmnosnoeHue IMKUBOB Ha CXEME 6 - | MXPmax | =30 xH-m.

4. OnpenensieM JUaMETp Bajia U3 pacueTa Ha MPOYHOCTh:

M .10°
Mowmenrt conporusienust kpydennto: W, = [ 7 J = 30330 =10°mm?;
z,,
16-W 16-10°
CmtomHoe ceuenne: d =3 P =3 =1,72-10% mm; d=180 mm;
T 314
16-W, 16-10° )
Konbuesoe ceuenue: D =3 =3 1 =2,46-10% mmv;
7{1-09%) \314(1-09°)

D=250 mm; Torga do=250-0,9=220 mm.
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5. IlpoBepsieM xKeCTKOCTh BaJia:

] ad®  314-180° .
[TopHBIA MOMEHT HHEPLIUH Bajla: J b= 3 = =103008-10° mm
M, 30-10°

Vroun 3akpyuuBaHus @, = =3,64-10° pan/mm;

G-J, ~ 8.10*-103008-10°

0o =3,64-10° pan/mm=3,64-10° pax/m= 0,004 pa/n; @, <[, |; 0,004<0,02;

VciioBHE )KECTKOCTH BBIITOJHAETCS.

6. BeiOnpaem panroHaqpHOE CEYSHHE IS BaJjla - CPABHUBAEM MACChl M TabapUThl CEUCHUI:
m_A__ d® _ 180 D 250

m. A D?—(d,)? 2507 -2202 d, 180

Ban KOJIBIIEBOI'O CE€UYCHU JICTYE CILJIOIIIHOI'O BaJjia B 2,3 pasa; a Fa6apI/ITI>I CEYEeHUH OTIIMYAIOTCS

Ha 40 %. BeiOupaeM 111 Baja KOJIbLEBOE CEUCHHUE.
OTBET: d=180 mm; D=250 MM, dp=220 MMm.
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“TEXHHUYECKASA MEXAHHUKA”

pasaen: «/deraau MamuH»

KOHTPOJIBHBIE BOITPOCBHI

1.  Yro Takoe mammuHa?

2. N3 kakux MeXaHU3MOB COCTOMT MPUBOJ] KOHBeHepa?

3. HazoBute kputepun paboToCcriocOOHOCTH MAIIHH?

4, HazoBute BHIBI MaTepuajgoB MPUMEHSEMBIX JUIsI H3TOTOBICHUS
neTajied Malug?

5. HazoBuTe OCHOBHBIEC XapaKTEPUCTUKH MEXaHMUECKHX Tepeaayd?

6. YTto Takoe nepeaaTouHoe YUciao?

1. [To xakum mapameTpam KiacCUuPUIUPYIOTCS 3y0OUyaThie mepeaavn?

8. HazoBuTe 10CTOMHCTBA M HETOCTATKU 3y04aThIX nepeaay?

9. KakoBbl mpeumyIiecTBa KOCO3yObIX IWJIMHAPUYECKUX Iepenay IIo

CpaBHEHUIO ¢ TIPsiMO3yObiMU? KakoBbl HEIOCTATKUA KOCO3YOBIX Tepeiay?

10. PemenHble nepenaun — UX JOCTOMHCTBA U HEJOCTATKU?

11. Tlouemy B mpuBOAaxX MalllMH pEeMEHHas Mepenaya sBISETCS OObIYHO
OBICTPOXO/THOM CTYTEHBIO?

12. Kaxkue BUJBI pEMEHHBIX TEpe/iay pa3inyaroT mo Gopme MmornepeyHoro
CEUYEHUS PEMHSI?

13. Jlns bero B pEMEHHOW TMepefade CO3Mal0T MPEABAPHUTEILHOE
HATSKEHUE PEMHS?

14. llenHble nepenayu - UX JOCTOMHCTBA U HEAOCTATKU?

15. Yem oTimyaeTcst BaJl OT OCHU?

16. Yo HazpBaroT nandoi, OypTUKOM, 3alJICUNKOM U TANTEIhI0?

17. KaxoBbl OCHOBHBIE KPUTEPUH PAOOTOCIIOCOOHOCTH BaJIOB?

18. KaxkoBa 11e1b MpOEKTUPOBOYHOTO pacueTa Bajyia?

19. KakoBbl JOCTOMHCTBA W HEIOCTATKH TMOMAIIUITHUKOB CKOJBKCHUS
(IL.C.)?

20. U3 kakux neranei cocrost nmommunauky kadenus (I1.K.)?

21. Kakossl gocrounctBa u Hepoctatku I1. K. mo cpaBuenuro ¢ I1.C.?

22. Kak nmoabuparoT noAmMUIMHUKHN KaueHus o tadauiam 'OCTa

23. ns yero mpumensitor cmasbiBanue [1.K., kakumu crmocobamu ero
OCYIIECTBIISIIOT?

24. Ilepeuncnure Ha3HAYCHHS] MEXaHUUECKUX MY(T IPUBOIOB?

25. Kaxkue coenuHeHUS AeTaNeld MalTuH OTHOCATCS K HEPa3beMHBIM?

26. Kakume oCHOBHBIE BHIBI PE3bOOBBIX COCAMHCHHH TMPUMCHSIOT B
MAIIMHOCTPOEHUN?

27. Ha xakux TPUHIMIIAX OCHOBAHBI CIOCOOBI CTOMOPEHUS PE3bOOBBIX
JIeTaJIel OT CAaMOOTBUHYMBAHUS?

52



3AJJAYA: KHHEMATHYECKHWA PACUET ITIPUBOJIA

Ioooopams rnexkmpoosuzamenv 011 NPUBOOA KOHEelepa U PaAccHumams
€20 OCHOBHblE KUHEMAMU4ecKue napamempbol

1. Onpenensiem TpeOyeMyr0 MOIITHOCTH AJIEKTpoaABUraTens, Py, , KBT:

P()@ = (Ft'v)/rloiﬁu

Noow = Hpem H3y6" 77nK2 Huen Ywm 7’]1‘11(2,

rae i — KIIJI kax ol KnHeMaTH4eCKOM Maphl, BeIOMpaeM mo 1adi. 5.3

Tabnuua 5.3 HekoTopble XapaKTepUCTUKN KHHEMAaTUYECKHUX Tap

Koaddunument mone3Horo aencTBus
Tun nepenaun
b (KILD). 7
3akpbiTas 3yOuaras 0.96...0.98
ATUHAPAYECKASI
Pemennas (Bce THUIIBI) 0,94...0,96
[lennas (Bce TUIIBI) 0.92...0,95
Mydra coenunuTenbHAS 0,98
[Togmmmanky KadeHus (oaHa 0.99...0.995
napa)

2. OnpepnensieM 4acTOTy BpallleHHUsl BEIOMOr0 Bajia MPUBOJA KOHBeWepa, Np,
00/MuH:

ng = 60000 V/(?l' DB)

3. [MogOupaeM dIEKTPOJBHIaTENb U3 COOTHOIEHUS Py, < P/t

rae P, — TabnuyHoe 3HaueHre MOIIHOCTHY JBUraresis, KBT, BeiOupaem Taodi.
54

Tabnuna 5.4 DnekTpoABUTaTEI aCUHXPOHHBIE cepuu 4A, (cM. puc. 5.2).

CuHXpOHHAs YacToTa BpameHus Bana asuratens — N, =1000 o6/Mmun

Tun asuratens | VLOLHOCTD OCHOBHBIE Pa3sMephl JBUTATENS, MM
pi | I P;[, kBT |30 h30 d30 dl |1
4A112MAGY3 3
4A112MB6Y3 4 452 310 | 260 | 32 .
4A132S6VY3 5,5 480
4A132M6Y3 7,5 539 | °°0 | 302 | 38 | 80
4A16056Y3 11 624
4A160M6Y3 15 667 430 358 | 48 | |,
4A180M6Y3 18,5 702 | 470 | 410 | 55
4A200M6VY3 22 790
4A200L6Y3 30 g30 | °3° | 450 | 60 | 140

! BeiOpaHHbIi JBUTATENb NOAUYEPKHYTh B Ta0J. 5.4 ¥ 3aHECTH €ro napameTpsl B Ta0i. 5.5
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Pucynok 5.2 DOnexrpoasuraresib acuHXpoHHbIN cepun 4A I'OCT 19523-81 .

Ta6nuna 5.5 [TapameTpsl BHIOPAaHHOTO AJIEKTPOABUTATEIIS
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4. OnpenensieM 00111e€ MEPEAATOUHOE YUCIIO MPUBOJIA, U o6 -

Uoom = Na/Np

5. OmpenensgemM MnepeaaTOYHOE YHCIO PEMEHHOW IMepefadyud IpUuBOja
KOHBEWEpa, Upey:

Upem = Uobw /(u3y6' uuen)y

IJI€ Usys U Uyen — HEPEAATOUHBIE YHCIIA 3yOUaTON M LIEMHON mepenad (CM.
Tabm. 5.2).

6. OnpenensieM 4acTOTY BpallleHUs OBICTPOXOJHOTO Baja peaykropa, Ni,
00/MuH:

N1 = Na/tpen

7. OnpegensieM 4acTOTy BpAIllEHUS THXOXOJHOrO Bajia penykropa, Ni
00/MUH:

Ny = n1/u3y6

8. OmpenenseM BpallarolMii MOMEHT Ha Baly JBHMraress npusona, M,
H-m:

M;=9550-P,/n,

9. OmpenenseM BpallarOUii MOMEHT Ha OBICTPOXOJIHOM Bally PEIyKTOpa,
My ) H-wm:

M, = Mﬂ'upem'rlpem

10. Onpenensem Bpalaronii MOMEHT Ha TUXOXOJAHOM Bally peaykropa, M»
, H-M:

M; = M, "Usye "N3y6 '7]111(2
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11. Onpenensiem BpallarolMié MOMEHT Ha BEAOMOM Baily mpuBoja, Mg,

H-Mm
My = M, "Unen Huen "Hwm '7’]n1<2
PaccunTannbie mapamMeTpsl MPUBO/IA 3aHOCUM B KOHTPOJIBHYIO TaOIHILy 5.6
Tabnuua 5.6 Kunemarndyeckue napaMeTpsl MpUBOJia KOHBEHepa
YacroTa Bpamaromuii
Kunematu- | MomHocts, | Ilepenatounoe | KIIJ, patiaromt
BpalicHus, MOMCHT,
yeckad napa Pi, kBt YUCIIO0, Ui n N, 06/MuH M;, H'm
JIBurarenp P — — Ny M,
Pemennas P 5 n M
nepejava 8 peM fTpen A 8
3yOuaras
P=P,- u n M
nepenaya 1=F 1" Npewm 3y6 1 1
Ilemnas
Po=P;- u n M
nepenaya 2—F1°1N3y6 nen 2 2
bapaban
o Pg=P,- u n M
KOHBeilepa B—1 2 'Nuen 061 Ho6m b b

[Ipumeyanus:

1. OmpenenuTh MOIIHOCTH OTHEIBHBIX IOCIEAOBATEIBHO COEIUHEHHBIX
nepegady MOXHO 1o popmysie:

PBen0M=PBeuyLu'7]i;

€ Ppyeron — MOIHOCTH HA BEJOMOM Bally nepenaud, KBT; Ppeqym - MOIIHOCTD
Ha BeaylieM Bainy nepenauu, KBt; 7i — KIIJ] nepenauu (cM. tadma. 5.3).

Hampumep: OBbICTpOXOAHBIM Bajl penykTopa sBIseTcs g 3yOyaToit
nepeavr BeyIIUM BaJOM, a JJI1 PEMEHHOM - BEIOMBIM.

2. Yeprex cxeMbl NPUBOJA KOHBEHEpPA BBIUEPUMBAETCS B COOTBETCTBUU C
puc. 5.3. [Ind BblUEpUYMBAHMS DIEMEHTOB KHHEMATHYECKHX Iap IPUBOJA
ucnosb3yercs 'OCT 2.770-68 «ECK/I. DieMeHTbl KHHEMATUKW.

3. Ha wdeprexe cxeMbl NpHBOJAa KOHBEHEpa yKa3aTb HAaMMEHOBAaHUE

KHHCMATHUYCCKHUX IIap.
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3AJAYA: PACYET 3YBYATOM NEPEJAYA

Paccuumamo ocHoBHbBlEe napamempbl, pazmepvl U CUibl 6 3AUENnIeHUU
3aKpuimoil  Koco3yooii nepeoauu  OOHOCHIYNEHYAMO020 UUIUHOPUUECKO20
PpeodyKmopa ¢ npupadamulearouumuca 3y0oamu npueooa KoHeeiepa

JlaHHBIe JUIs pacyeTa B3SITh B Ta0J1. 5.6 U 3aHeCTH B Ta0. 5.7

Tabnuna 5.7 Ucxoaubie gaHHbIe 3y04yaToi nepeaadn

MomniHocts Ha Yacrorta Bpamaromuii
eperata OBICTPOXOTHOM ITepenarounoe | KII/, BpaILlCHUS MOMEHT Ha
peAl Baiy (6/x), YHCIIO, Usy6 N3y6 0/x Bana, 0/x Bauy,
P1, xBt N1, 00/MUH M1, H-m
3yOuaras

1 IlpenBapuTenpHbIN pacdyeT

1.1 Beibupaem matepuan MIEeCTEpHU U KoJeca:

JUIsL M3TOTOBJIIEHUs1 3yOuaThix Kosec BeiOMpaeM crtainb 40XH ¢ pasznnunoii
TepMOOOPaOOTKOM, a UMEHHO:

JUTSI IECTEPHU — YJydllleHue, TBEpAOCTh cepaneBunbl Hi = 269...302 HB u
3akanka 3yoa TBY no tBepaoctu Ha moBepxHOCcTH 3yOheB Hi = 48...53 HRC; npu
nrameTpe 3arotoBku D <200 mwm;

JUISL KoJieca — yIIydIlIeHUe, CPeaHsIs TBEPAOCTh cepaneBuHbl Hy = 269...302

HB

1.2 Omnpenensiem 0a30BbI Ipeaesa KOHTAKTHOM BBIHOCIMBOCTH, GHlimb,
MlIa:

SHlimb1 = 17Hiep + 200; GHiimb2 = 2Hoep + 70

1.3 Onpenensem nomyckaeMble KOHTAKTHBIE HAIIPsDKEHUS, [oni], MlI1a:

[oH1] = OHiimb1 ZN/SH; [OH2] = OHlimb2 ZN/SH,

rae Zn — K03 QUUMEHT JOJTOBEYHOCTH, AJI1 YYEOHBIX pacyeTOB MPUMEM
VAN 1;

SH — koaddurmenT 3anaca npoyHocT, Sy = 1,1 (ynydiienasie, 00bEMHO-
3aKaJeHHbIC KOJIeca C OJJHOPOIHOM CTPYKTYpOI MaTepuana).

1.4 OmpenenseM yCIOBHOE IOMyCKaeMOE KOHTAKTHOE HampspKeHue, [On |,
MIla:

[on] = 0,45([or] + [oH2])

IIPH 3TOM JIOJIKHO BBINOJHATECS yenoBHe [on | < 1,23[ona]?

1.5 OnpenensieM 6a30BbIi TIpeIesl BBIHOCIUBOCTH 3yObEB MPHU U3THOE, GF |im
b, MIIa:

orlimb1 = 550 MlIa; oriimp2 = 1,75H,¢

1.6 OnpenenseM nomyckaeMoe HanpsbkeHue u3ruda 3yones, [ori] Mlla:

[0F1] = OFlimb1 YN YA/ Sk; [0r2] = Orlimb2 YN -Ya/ Sk,

2 IIpu HEBBINIOJIHEHUH YCJIOBHUS MPOYHOCTH Ooyiee uyeM Ha 5% HEOOXOIUMO 3aMEHUTh MapKy
MaTepuaia Uiu BUJ TepMO0OpabOTKH 3y0UaThIX KOJIEC.
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rae Yn — Ko3((UIHMEHT TONTOBEYHOCTH, AJiA yUY€OHBIX pacueTOB MpPUMEM
Yn = 1;

Ya  — KodhUIMEeHT peBEepCUBHOCTU HArpy3ku, Yo =1 — npu
HEpEeBEPCUBHOI padoTe;

Sr — koa(dunmeHT 3anaca mpouyHoctd, Sg =1,7 (yaydiieHHbIE, 00BEMHO-
3aKajJieHHbIE KOJIeca C OJJHOPOAHON CTPYKTYpOM MaTepuana).

2 IIpoeKTUPOBOYHBIN pacueT

2.1 OnpenensemM MEXKOCEBOE PACCTOSTHUE, Ay, MM:

M. -K
a, >K,(u +1)-3\/ —
l//ba “u- [O-H ]
rae M1 — Bpamaronmii MOMEHT, IEUCTBYIOIIMNA Ha Baly mecTepHu, H-M;

Yy, — KOI(DPHUIMEHT MUPHHBI 3y04YaTOro Kojieca MO MEKIICHTPOBOMY
paccTosiHMIO, BRIOMpaeTcs u3 ctangaptHoro psaaa: Wy, = 0,2; 0,25;0,315; 0,4
K — K03(pOUIMEHT y4YUTHIBAIOIIMI HEPaBHOMEPHOCTh PaCIpeCICHUS

Harpy3Ku 1o JUIMHE KOHTaKTHOW JuHuH, Kpp=1,022;

K, — BcroMoratenbHbIi K03QUImenT, 1 koco3yosix nepenad K, = 410
KHal/3;

Usys — NEPETATOUHOE YUCIIO 3y0UaToi Nepeayn.

[lonyyeHHoe 3HayeHUE ayw OKPYIVISIOT 110 Oikadiero OOJbIIEro
cranaaptHoro 3Hauenus: 100, 125, 140, 160, 180, 200, 225, 250, 280, 315, 355,
400, 450, 500.

2.2 OnpenernseM MUPUHY 3y0O4aToro BeHIa, bj, MM:

b2=Wha -aw; D1=02+5

2.3 OnpenenseM HOpMaJIbHBIA MOJYJIb 3yObEB KOJIEC, My, MM:

M, - Kg,(U+1)

m, > K

) a, b, -[o¢,] ’
rae Ky — BcmomoraTenbHbld KO3 GUIUEHT, 1 Koco3yObix konec Ky =
2.8-10%
Krg — ko3¢ (dULIMEHT, YUYUTHIBAIOIIUNA HEPAaBHOMEPHOCTh pacHpeesIeHus

Harpy3Ku 1o JUIMHE KOHTaKTHBIX JIUHUHU, Kr=1,017.

[Tomy4yenHoe 3HaYeHUE MOMAYJS OKPYIJSIOT 10 OMMDKaWIero OOoJbIIIero

) crangaptHoro 3Hadenus: 1,0; 1,25; 1,5; 2,0;

2,25; 2,5; 3,0; 3,5; 4,0; 4,5; 5,0; 5,5; 6,0; 8,0; 9,0;
10.

2.4 OmpenensieM yroj HakJIOHa 3yObeB,
Pmin, Tpamyc:

Pmin=arcsin(4-my/b;)

2.5 OmnpenenseM CyMMapHOE€  YHCIO
3yObeB:
1 Zy =28y COSPmin/My
B el 2.6 OmpenenseM uncia 3yObeB KOJIEC:
Puc. 5.4  [eomeTpuyeckue 21= 25 (Usys + 1); 22=2y- 71

napametpbl
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2.7 OnpenenseM pakTUUECKHUIA yToJ HAKJIOHA 3y0a, [, Tpamyc

p=arccos(0,5zy-my/ay)

3. Pacder reoMerpuueckux, KHHEMATHYECKUX M CHJIOBBIX IapaMeTpoOB
nepeayn

N300pasute puc. 5.4 W HamucaTh Ha3BaHHWE BCEX I[apamMeTpOB
IIWIMHIPUYECKOTO BOJIBBEHTHOTO KOJleca.

3.1 OmpenenseM AeIUTEIbHBIN quamMeTp 3yobeB Koec, di, MM:

di=my-z1/ cosp ; da=my -z2/ coSp

3.2 OmpenernsieM uaMeTp BEPIINH 3yObeB Koec, Uai, MM:

dar=di+ 2mp; dap = da + 2m,,.

3.3 OnpenensieM quaMeTp BIAJIUH 3yObeB KOJIEC, P X
dﬁ, MM: p =T d‘\ fa
dp=di—2,5m, ; dp=d,—2,5m,. “’g\ " A
3.4 OmpenensieM OKPYKHYIO CKOPOCTb KoJiec, V, \ﬂﬁ?
m/c: I
v =mrdy -n,/ 60000 Puc. 5.5 Cxema cu,
Haznagaem cteneHb TOUHOCTHU nepcaaydu : HeﬁCTBYIOHlHX B K()c03y6()f/'1

Crenenb ToyHOCTH TIepeaaun 6 7 8 9

OxpyskHasi cKopocTh kKojec (max), m/c 30 15 10 4

3.5 OmpenernseM ycuins B 3y04aToM 3areryieHud (pUCyHOK 5.5):

Oxpyxnas cwia (H): Fiy=2000-M;/ d;

Pamuanenas cuna (H): Fry = Fy-tga /cosp

Ocenas cuna (H): F,1 = Fu-tgp,

re o — yroda 3ameruienus, o = 20°.

Paccuntanneie mapaMmeTpsl 3yOuaToil mepemadd 3aHOCSAT B KOHTPOJBHYIO
Tabmuiy 5.8

Tabnuma 5.8 [Tapamerpsl 3y0uaToi nepeaauu

[TapameTpsl 3HavYeHUS
JlenutenbHbIN qraMeTp kKoseca; d2, MM

JlnaMeTphl BepIIUH 3yObeB KOJIEC, MM dat, da2

[ IupHHBI BEHIIOB 3y0YaThIX KOJIEC; MM b1, b2

Hopwmainbnbiii MOgyns 3yObeB KoJiec; My, MM

Yucio 3y0beB KoJiec 21,22

VYo HakJIOHA 3yObeB KOJIeC, ff, Tpaayc

MexoceBoe pacCcTodaHue nnepeaain; dw, MM

Cuutel, neficTByromue B 3auerienuy, H Fu =Fe; Fr1 =F2; Fa1 =Fa>

[Tpumeuanue. YepTexk cxembl 3yOuaToi mepegadyu JA0JKEH UMETh JIBa BUJA
nepeaayun: cBepxy u cOoky. Ha uepTeske m0mKHBI OBITH TPOCTABIICHBI TA0APUTHBIC
pa3Mephl Tepefadyd, MEXKOCEBOE PACCTOSHHE, YHCIa W HOPMAaJIbHBIA MOMIYJh
3yObeB KOJEC, 3HAUYCHWE W HaIpaBJCHHE yIja HakIoHa 3yO0beB KoJec,
HanpaBJIeHUE U 3HAYEHUE CKOPOCTU BpAIIEHUS IIECTEPHH (CM. pHC. 5.6)
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3AJTAYA: IOJABOP IHHOJAIIUITHUKOB AJIS1 BAJIA IIEPEJAYN
Iloooopame nodwiunnuku KaueHus 071 6€00M020 8414 YUIUHOPUYUECKOIL
K0C03y00il nepeoauu
Tpebyemass  JONTOBEYHOCTh NOAMMIHUKOB [Lion [=12- 10° gacos,
HaJIe)KHOCTh paboThl — 90 %. YcioBus nMpuMEHEHUs MOAINIMITHUKOB — OOBIYHBIE.
JlanHble 715 pacdeTa B3Th B Ta0d. 5.6, 5.8, 5.15 u 3aHecTu B Tabm1. 5.16
Taomura 5.16 UcxoaHble 1aHHBIE

. . YacroTa
Harpysku, aeiicTByromniue Ha moamunauky; H JlnameTp Basia 1o
BpaIlICHUS
TOZITHIIHI, BEJIOMOI0 Baja;
Rex Rby Rrx Rry Fa dr, MM ’
N2, 00/MUH

1. BriOop THIIa NOAIIMITHUKOB

[lo yciioBHSIM KOMIIOHOBKH M PaOOThI MOJAIIMITHUKOBBIX y3J0B U C YYETOM
HEOOJIBLION BEIMYMHBI OCEBOM HAarpy3Ku Ha3HayaeM JJIsl 00EUX OMop MIAPUKOBBIN
pauaIbHbIA OMHOPSAIHBINA MOAMITHUK (CM. Ta0m. 5.17)

Tab6nuna 5.17 OcHoBHbIe mapameTpsl noamunmaukoB o 'OCT 8338-75 (BriOOpKa)

0603- Pa3mepsl, MM I'pysonoabent- | 6, Pazmepbl, MM I'pysonoxbeu-
HOCTh, KH HOCTH, KH
Ha- Ha-
4yeHue | ¢ D B r Cr Cor YCHUC d D B r C Cor

204 | 20 |47 | 14 |15 | 127 6,2 210 50 |90 | 20 | 2 351 | 19,8

2056 | 25 |52 | 15 (15| 14,0 | 6,95 211 55 [100| 21 | 25| 436 | 250

206 | 30 |62 | 16 (15| 19,5 | 10,0 212 60 [110| 22 | 25| 52,0 | 31,0

207 | 35 |72 | 17 | 2 255 | 13,7 213 65 [120| 23 | 25| 56,0 | 34,0

208 | 40 |80 | 18 | 2 320 | 17,8 214 70 [125| 24 | 25| 618 | 37,5

209 | 45 |85 | 19 | 2 33,2 | 18,6 215 75 1130| 25 | 25| 66,3 | 41,0

[To Tabmutie 5.17 B COOTBETCTBUHU € MTOCAA0OYHBIM TMAMETPOM Ha BaJl, T1IE

d = di, BEIOMpaeM MOMIIMITHUK M BBITUCBIBAEM BCETO XapaKTEPUCTHKHU. B
COOTBETCTBHUM C YCIOBHSAMH pPAOOTBI W THUIOM TOJMIMIUITHUKA TPUHAMAEM
koadpummenTsr st pacueta: V =1; K5=1,3; K1=1; X=1;Y=0; a1=1; as=0,7.

Bce nonyuenmvie 3nauenusi napamempos, 6e3 YKA3aHUU, OKPY2lsiOm 00
onudcavue2o 6oavwe2o cmanoapmuozo uucia no I'OCT 6636-69 (yenoco
YemHo20 Ui Kpamuozo )

2. OnpenensieM cymMapHble peakiuu onop Bana, Ri, H (cm. 3amaua IV, puc.

5.9):

R, =Ry +R;, s R. =R}, +R},

Jlanee pacueTt BegeM o HauboJiee Harpy>keHHo# ornope, R max,H.

3. OnpenensgeM 3KBUBAJICHTHYIO JUHAMUYECKYIO0 Harpy3Ky Ha IMOJIIWIHUK,
Pr, H:

Pr= (VXRimax+tYFa) K5 'Kt
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4. OnpenensieM  CKOPPEKTUPOBAHHYIO  PACUYETHYIO  JIOJITOBEYHOCTb

MTOJIIIMITHUKA, L1gah, Tac:
3

L. -a-a C, 10°
Oah al 23 Pr 60 nz

5. O1ieHuBaeM NPUTOJHOCTH BHIOPAHHOTO MOIIUITHUKA [0 COOTHOILICHUIO

L10an >[L10n |; ¥ mesmaem BEIBOIC.

KoncTrpynpoBanue noJmmnHUuKoOBOro y3Jja (cM. puc. 5.11)

CxeMa yCTaHOBKHM TOJIIUITHUKOB — «BpacIop» — Bajl 3aUKCUPOBaH B
JIBYX OIMOpax, MpUYEM B KaXKJI0H OMOpE B OJTHOM HAIPABJICHUH.

B xoHcTpykuuu penykropa (cMm. puc. S5.11) mpuMeHeHBI 3aKiagHbIe
KPBIIIKH, PETYJIUPOBAHUE PATUATBHBIX TOJIIIUIHUKOB BBHIMIOJHEHO YCTaHOBKOM
KOMIIEHCATOPHOT'O KOJIbIIA, YCTAHOBJIEHHOTO MEXAY TOPLIAMH HAPYXHOTO KOJbIA
MOJIIMITHAKA U KpbIIKU. {7151 ynoOcTBa cOOpPKM KOMIIEHCATOPHOE KOJIBIO HYKHO
yCTaHABJIMBATh CO CTOPOHBI TJIYXOW KPBIMIKKA TOMIMMUIHUKA. [Ipu ycTaHOBKe
paguaNbHBIX  [MAPUKOIOIIUITHUKOB
MEXJy TOPIIOM HAapyKHOTO KOJIbIIA
MOAIIUITHAKA ¥  TOPIIOM  KPBIIIKA
nnnnnnnnnn NOAIIMITHUKA  OCTaBIAIOT  3a30p
a=0,2...0,5 MM g1 KOMIICHCALIUH
TEIUIOBBIX AepopManuii (puc. 5.10).

3a30p OCTaBJISIOT CO CTOPOHBI

=

o o
L Ouxcupyrommas KPBIIIKK HMCIOHICHU OTBCPCTUC OJIA
oropa BBIXOJHOI'O KOHIIAa Bajia. 10T 3a30p
Ha YCPTCKaAX C60p0‘-IHI>IX CANHUI] HC

Puc. 5.10 Cxema oceBoro ¢puKCUpoBaHUA
ITOKa3bIBAIOT. I[JISI CMa3bIBaAHUS

3y0uaTol Tmepenadyd MpeaycMOTpeHa
KapTepHas cMa3ka. Ilpm KkapTepHOM CMas3plBaHMHM 3yO4yaToll Tepemadu
MOAIIMITHAKN CMa3bIBAalOT OpbI3raMy Macja, CTEKAIIIMMH C KOJIEC, BaJOB M CO
CTEHOK Koprryca. [l cma3biBaHUS BBIOMpacM WHAYCTPUAIBHOE MAacio II0
tabmmuaMm 5.18 u 5.19

Tabmuma 5.18

Bana

PexoMeH TyeMast KHHEMaTH4eCKas BA3KOCTh Macia, MM? /c;
KonTakTHOE HanpsikeHue TIPU OKPY’KHOM CKOPOCTH KOJIEC, M/C
on=[on], MIla
Ho 2 2...5 Cspime 5
Jns1 3ybuateix nepegau padoraromnux mpu 40 °C
J1o 600 34 28 22
600...1000 60 50 40

® B BbIBOAC HEOOXOJWMO HaNMCaTh COONIOAAETCS JiM ycioBue mnpurogHoctu. [lpum
HECOOTBETCTBUU NEPEPACUET HE IPOBOUTH.
62




Tabmuma 5.19

Mapxka macna

KuHemaTnueckas BA3KOCTb, MM2 /c (cM. Tab. 19)

Jlis 3yOuateix nepenad padorarommx npu 40 °C

N-JI-A-22 19...25
N-T'-A-32 29...35
N-I'-A-46 41...51
N-TI'-A-68 61...75

I{J’ISI MpCaAYyNnpCKACHUSA BBITCKAHUA CMAa309YHOI'0 Macjia, a TAKXKC IJIA 3alllUThI
OT 3arpsA3HCHHUA H3BHC, IMOJAUIMIIHUKOBBLIC Y3JIbI CHa0XaroT YILLIOTHUTCIIbHBIMU

YCTPOMCTBAMH — MaHKETAMH.
[Tpumeuanus:

Yeprex cxembl NOAIMINUITHUKOBOTO y3J1a BEOMOr0 Bajla 3yOuyaToi nepenadu
BbIUEPUMBAETCA B COOTBETCTBUU C puc. 5.9. O0muii BUJ peayKTopa NpeacTaBlieH
Ha puc. S5.11. Ha deprexxe ykazaTb HAWMMEHOBAHWE JAETaJCH, BXOIAIIUX B
KOHCTPYKIMIO MOJAIIMITHUKOBOTO y3ja BEAOMOro Bajda 3yOuartoil mepemaun. K
CTaHJAPTHBIM JI€TAJSIM OTHOCATCA: MOAIIMITHUK, KOMIEHCATOPHOE KOJIBLIO, raiika,

marba, MaHXeTa, IIITOHKA.
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Bonpocel 151 IpOBepKH YCBOEHUSI MaTepHaia NMPH NMPOMeEKYTOYHOM
aTTecTallMu Mo pasjaeny «/lerajan MammH»

1 [lepeuncnure JOCTOMHCTBA U HEJIOCTATKU 3y04aThIX Mepeay, BXOISIINX B
M300PKEHHBIN HA PUCYHKE PEAYKTOP, U ONPEACIIUTE MePEAATOUHOE YHUCIIO
peayKTOpa, €CJIM YaCTOTa BpaIllEeHUs] BEJOMOTO Bajlla m2 = 7 pad/cek, 4acToTa
BpalllcHUA BeaylIlero Bana w1 = 140 pao/cex.

BenoMelii Ban

2 Onpenenure BeTUIUHY OKPY>KHOU CHITBI Foxp, TEUCTBYIONICH HA pEMEHB CO
CTOPOHBI BEIYIIETO IIIKUBA PEMEHHOM TMepe1auu, €CIIU U3BECTHBI:
nuaMmeTp Beayuero mkusa d = 20 cm,
Bpalllarolnii MOMEHT Ha Baiy mikuBa T = 120 Hm.

3 Onpenenure KIIJ] penykropa, eciii MOITHOCTB Ha ero BeaomMoM Baimy Nz = 12
KBm, xpyTaimmii MOMEHT Ha BeayiieM Bany 71 = 100 Hm, yactota BpaleHUs
Benyuiero Bana w1 = 140 pao/cex.

4 TlogcunTtaiTe neperaTOYHOE YUCIIO MPUBO/IA, IPEICTABICHHOTO HA CXEME,
ecnu quaMeTpsl 1, 3 u 4 3y0uaThix kosec paBHbl 10 cM, a TuaMeTpsl 2 U 5 KoJiec —
200 mm.
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5 Kakue paznuyaror TUIBI pe3b0 1Mo NpoduiIio U Ha3HAYCHUIO?

6 BriOepuTe nmpaBMIIBHBIN OTBET HAa BOMPOC: K KAKOMY THUITY OTHOCHUTCS
nepeaaya, ecim ee nepeaatrouHoe otHomenune u = 0,57 O60CcHyHTE OTBET.

1. Penykrop
2. MynbpTHILITUKATOP
3. Bapuarop

7 HazoBuTe n300pakeHHbIE HA PUCYHKE TUIIBI 3y0OUaThIX Tepeiay.
[lepeuncnure UX OCHOBHBIE JOCTOMHCTBA U HEJOCTATKH.

8 KakoBa Oy/ieT MOIIIHOCThH Ha BEJJIOMOM Bajly NMPUBO/IA, €CJIM U3BECTHBI:
MOIIIHOCTD ABUratesst Noe = 2,4 kBm; o6opoTsl nBuratens w1 = 300 pad/cex;,
KPYTSIINI MOMEHT Ha BeIoMOM Baity 12 = 40 Hm; nepeaTouHoe YUCIO PUBOJIA
u==6.

Onpenenute KITJ[ nanHOTO nipuBoa.
9 TIlepeuncnute M300paKEHHbIE HAa PUCYHKE THUIIBI 3y0YaThIX Iepeaad,

YKaXUTE€ HMX OCHOBHBIE JIOCTOMHCTBA M HEJOCTAaTKU B CPaBHEHUU C JPYTrUMU
3yO4aThIMU NIEpeTavYaMHu.

10 Ompenenuthb, CKOJBKO 3yObeB Ha 3yO04aTOM KoJiece, €CIH JHaMeTp
OCHOBHOM OKpYXHOCTHU Koseca D1 = 240 mm, a mogyss 3yObeB M = 4.

11 Kakue yctpoiicTBa Ha3bIBalOTCS BApUATOPAMU U T/I€ OHU MPUMEHSIOTCS?

12 [Mepeuncnure JOCTOMHCTBA U HEAOCTATKH PE3hOOBBIX COCTUHEHUH.
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13 Omnpenenute KIIJ (Nosw) M300pa’KEHHOTO HA PHCYHKE MPUBOAA, €CIH
n3BecTHb! KIIJI BXOaammx B HETO nepetad: Muypm = 0,98, Mpeayrropa = 0,96, Nuemmoit
nepenaan = 0,97, Moapasana = 0,98. KaxoBa Oyner momuocTs Ha Bainy O0apabaHa, eciu
MOIITHOCTB AneKTpoaBuratens N = 4 kBt?

Hennan nepedaua

o=
J-: it ]\Peoymp i
— | |

My pma

i
EBapaban

Daexmpod euzamens

14 Kak kimaccupuuupyrorcss 3yOuaTble NepeJaud B 3aBHUCHUMOCTH OT
pacniosioxkeHuss oceil BanoB? IlpuBegure npumepsl. llepednciaure OCHOBHBIE
JOCTOMHCTBA M HEAOCTATKA 4YepBA4YHOW mnepenaun. IlepemarouHoe 4yucio
YEPBAYHOU MEpEIayn.

15 B kakux ciy4asx dYame BCErO0 HMMEET MECTO CaMOOTKPYYMBAaHHUE
pe3b0OBBIX coenuHeHnii? Kakumu crocobamu JOCTHTAaeTCsl MpeaoTBpaliecHue
CaMOOTKPYYHBaHUS pe3b00OBBIX COETUHEHUI?

16 Omnpenenure CKOPOCTh V ABWKCHHS JIGHTBI TpaHCIIOpPTEpa, €CIIU
M3BECTHO, 4TO ero Oapaban mmeer muamerp D = 60 cM, a yacTtoTa BpalieHUs
Oapabana N = 100 06/MuH.

-

S s

17 Ilepeuncnure TOCTOMHCTBA M HEOCTATKH MTH(TOBBIX COCAUHECHUM.

18 K kakoMy THUIy COEAMHEHUW OTHOCSTCS IUIALIEBbIE COEIUHEHHUS?
[lepeuncnure UX JOCTOUHCTBA U HEJOCTATKH.

19 KoHCTpYKTUBHBIE pa3nuuns MIPUMEHSIEMBIX B MALIMHOCTPOEHUH IIIIOHOK.
[Io KakuM KpUTEpUSAM MPOU3BOAAT pPaCyeT IIMOHOYHBIX COEAUHEHHM Ha
po4HOCTh? Kakue nmapaMeTppl MMOHOK IPU 3TOM YYUTHIBAKOT?

20 K kakoMy THIy COEOUHEHHM OTHOCSTCA IIMOHOYHBIE COEIUHEHUS?
[lepeuncnure UX JOCTOMHCTBA U HEJOCTATKH.

21 IlepeuncnauTe AOCTOMHCTBA M HEIOCTATKHU KIIEMAHBIX coenuHeHuu. Ilo
KaKUM KPUTEPUAM IPOU3BOAUTCS PACUET HA MPOYHOCTH KJIEMAHOTO COCTUHEHHUS?
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22 Kakue mepemauym BXOJSIT B COCTaB HM300paXEHHOTO 3/1eCh MpuBoaa?
Kaxkoil u3 BajoB, Mo BalleMy MHEHHIO, SIBJSIETCS BEIYIIMM, a KaKOW BeAOMbBIM?
OTtBet obocHYyiiTE.

23 Omnpenenure MOITHOCTh P1 U KpyTsamuii MOMEHT 71 Ha BEIylIeM Baly
M300paKEHHOM Ha CXeMe MNepeaadu, eCi U3BECTHO, 4To @1 = 101 pan/cek, w2 =
4m pan/cek, Bpamaromuili MOMeHT Ha BegomMoM Bainy T2 = 100 Hm, KIIJ] nepenaun
n =0,94.
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24 Kakyto 3y0uaTyro nepenayy Ha3bplBaroT riaHeTapHoi? Ee ycTpoilcTBO u
NPUHIUI pabOThl, OCHOBHBIE JJOCTOMHCTBA U HEJOCTATKHU.

25 Ompenenute 4uciao 0OOPOTOB B MUHYTY N2 BEIOMOIO Bajla PEMEHHOM
nepeaayur, eciau M3BECTHO, YTO BENYIIMI Bajl BpallaeTcs CO CKOPOCThIO N1 = 5
000pOTOB B CEKyHIY, a JMAMETPhl BEJIOMOTO W BEAYIIEro BaJOB HAXOASATCS B
cootHoteHun: Do/D1 = 2.

26 Kakue (axTopbl BIMSIOT HA BETUYUHY Ipe/esia BHIHOCIUBOCTU JeTaneu
npu auHamMudeckux Harpyskax? Kakum o0pa3oM ycTpaHSIOT HUX HEraTUBHOE
BIIUSTHUE?

27 llepeuucnute mnepenavyu, B KOTOPBIX KPYTALIMM MOMEHT MepeaaeTcs
IIOCPEACTBOM CUJI TPEHUSA. Y KAXKUTE UX OCHOBHBIE IOCTOMHCTBA U HENOCTATKHU.
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28 Ormpenenure KOMMYECTBO 3yObeB Z1 HA BEOyIICH IIECTEpHE
N300paKEHHON 371eCh Tepelayd, €CIM H3BECTHO, YTO IEpPEIaTOYHOE YHCIIO
nepenaun U = 3,0, auametp BegoMoro koneca D2 = 240 mm, monynb 3yobeB M = 4
MM.

29 TIlepeuncianTe OCHOBHBIC JOCTOMHCTBA W  HEJOCTATKA MasHBIX
COCJIMHEHUI B CPABHEHUH CO CBAPHBIMU COCTMHCHHUSIMH

30 IlpuBenuTe mpUMEpPHl KOHIIEHTPATOPOB HampsbkeHuH. Kak MOHO
CHU3UTH UX HETaTUBHOE BIIUSIHUE HA IPOYHOCTH JIETANICH?

31 OmpenenuTh BUA MEXaHHYECKOW Iepenayd, yKa3aTh CIOCo0 mMepenadu
JIBWOKCHHsI, O0JacTH TPUMEHEHUs, MPEUMYIIECTBA W HEIOCTaTKH, YCIOBHOE
o0O3HaueHue Ha uepTexax, QopMmyny Uil ONpeleseHHs IepelaTOYHOrOo
OTHOIIICHUSI.

32 HazoBuTe crieniManbHbIe BUABI My(PT U YKaKUTE UX Ha3HAYCHHE.
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3HAYeHUs TPUTOHOMeTPHYeCKNX (YHKIMI HEKOTOPBIX YIJIOB

NNPUJIOKEHUA

L sin cos tg ctg

0 0,0000 1,0000 0,0000 3438
5 0,0872 0,9962 0,0875 11,43
10 0,1736 0,9848 0,1763 5671
12 0,2079 0,9781 0,2126 4,7046
14 0,2419 0,9703 0,2493 4,0108
15 0,2588 0,9659 0,2679 3,7321
16 0,2756 0,9613 0,2868 3,4874
18 0,3090 0,9511 0,3249 3,0777
20 0,3420 0,9397 0,3640 2,7475
22 0,3746 0,9272 0,4040 2,4750
24 0,4067 0,9135 0,4452 2,2460
25 0,4226 0,9063 0,4663 2,1445
26 0,4384 0,8988 0,4877 2,0503
28 0,4695 0,8830 0,5317 1,8807
30 0,5000 0,8660 0,5774 1,7321
32 0,5299 0,8481 0,6249 1,6003
35 0,5736 0,8192 0,7002 1,4282
36 0,5878 0,8090 0,7265 1,3764
38 0,6157 0,7880 0,7813 1,2799
40 0,6428 0,7660 0,8391 1,1918
42 0,6691 0,7431 0,9004 1,1106
45 0,7071 0,7071 1,0000 1,0000
48 0,7431 0,6691 1,1106 0,9004
50 0,7660 0,6428 1,1918 0,8391
52 0,7880 0,6157 1,2799 0,7813
54 0,8090 0,5878 1,3764 0,7265
55 0,8192 0,5736 1,4281 0,7002
60 0,8660 0,5000 1,7321 0,5774
62 0,8830 0,4695 1,8807 0,5317
65 0,9063 0,4226 2,1445 0,4663
70 0,9397 0,3420 2,7475 0,3640
75 0,9659 0,2588 3,7321 0,2679
80 0,9848 0,1736 5,671 0,1763
85 0,9962 0,0872 11,43 0,0875
90 1,0000 0,0000 343,8 0,0000
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Craianb NPOKATHAsN yrjioBasi
paBHonoJsiounasi. FOCT 8509-86

O06o3HavYeHH:

b — mmpuna monku; d — ToNIUHA
IOJIKH;

J — MOMEHT MHepIHuH; | — paguyc
UHEPIINH;

W — MOMEHT COnpOTUBIEHUS;
Zp — PACCTOSIHHUE OT LIEHTPA TSAKECTH
J10 HApY>KHOU I'PaHu NOJIKK; 4 — IUIOIIAAb yTOJIKa

p [Inomann CripaBoYHbBIE€ BEJIMYUHBI IJIs1 OCEH
a3Mephl
npoduis
Howmep X—x Xo — Xo Yo - Yo
yromka | b d A 2
Jx Wx ix \]XO ixO JyO WyO iyO
MM | MM cMm? em* | om? cM em* | em* | em* | on® cM cM
95 o5 3 1,43 081046 | 0,75 (129 | 095 | 0,34 | 0,33 | 0,49 | 0,73
' 4 1,86 1031059 | 0,74 {162 | 093 | 0,44 | 0,41 | 0,48 | 0,76
30 30 3 1,74 145|067 | 091 | 230 | 1,15 | 0,60 | 0,53 | 0,59 | 0,85
' 4 2,27 184 037|080 |29 1,13 | 0,77 | 0,61 | 0,58 | 0,89
39 32 3 1,86 1,77 | 0,77 | 0,97 | 280 | 1,23 | 0,74 | 0,59 | 0,63 | 0,89
' 4 2,43 2,26 | 1,00 | 0,96 | 358 | 1,21 | 0,94 | 0,71 | 0,62 | 0,94
3 2,04 235093 | 1,07 | 3,72 | 1,35 | 0,97 | 0,71 | 0,69 | 0,97
3,5 35| 4 2,17 3011|121 | 106 (4,76 | 1,33 |1,25| 0,88 | 0,68 | 1,01
5 3,28 361|147 | 105 571 1,32 152|102 | 0,68 | 1,05
3 2,35 3551122 | 123 | 563 | 155 (147|095 | 0,79 | 1,09
4,0 40 | 4 3,08 458 | 160 | 1,22 (7,26 | 1,53 | 190 | 1,19 | 0,78 | 1,13
5 3,79 553 119 | 1,21 875|152 |230| 1,39 | 0,78 | 1,17
3 2,65 513 | 156 | 1,39 8,13 | 1,75 | 2,12 | 1,24 | 0,89 | 1,21
45 45 | 4 3,48 6,63 | 2,04 | 1,38 |10,52| 1,74 | 2,74 | 1,54 | 0,89 | 1,26
5 4,29 8,03 | 251 | 1,37 |12,74| 1,72 | 3,33 | 181 | 0,88 | 1,30
3 2,96 7,11 | 194 | 1,55 |11,27| 1,95 | 295| 1,57 | 1,00 | 1,33
50 50 4 3,89 921 | 254 | 154 (14,63| 1,94 | 3,80 | 1,95 | 0,99 | 1,38
' 5 4,80 11,20| 3,13 | 1,53 |17,77| 1,92 [ 4,63 | 2,30 | 0,98 | 1,42
6 5,69 13,07 | 3,69 | 1,52 |20,72| 1,91 [543 | 2,63 | 0,98 | 1,46
56 56 4 4,38 13,10 3,21 | 1,73 |20,79| 2,18 | 541 | 252 | 1,11 | 1,52
' 5 541 1597 3,96 | 1,72 |25,36| 2,16 | 6,59 | 2,97 | 1,10 | 1,57
4 4,72 16,21 | 3,70 | 1,85 [25,69| 2,33 [ 6,72 | 2,93 | 1,19 | 1,62
5 5,83 19,79 | 456 | 1,84 |31,40| 2,32 (8,18 | 3,49 | 1,18 | 1,66
6,0 60 | 6 6,92 23,21 540 | 1,83 |36,81| 2,31 | 9,60 | 3,99 | 1,18 | 1,70
8 9,40 29,55 7,00 | 1,81 |46,77| 2,27 |12,34| 490 | 1,17 | 1,78
10 11,08 35,32 | 8,52 | 1,79 |55,64| 2,24 |15,00| 5,70 | 1,16 | 1,85
4 4,69 18,86 | 4,09 | 1,95 |29,00| 2,45 | 7,81 | 3,26 | 1,25 | 1,69
6,3 63 | 5 6,13 23,10| 5,05 | 1,94 |36,80| 2,44 | 9,52 | 3,87 | 1,25 | 1,74
6 7,28 27,06 598 | 1,93 |4291| 2,43 |11,18| 4,44 | 1,24 | 1,78
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baaxu nByraBposbie. OCT 8239-89
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- b .
c% j CnpaBo4HbI€ BETUYUHBI JJIs1 OCEH

§ E h b d t R r g E) X-Xx y-y
= 8 =8 I Wy, | Se | Jy | Wy,

MM CM2 CM4 CM3 CM3 CM4 CM3
14 140 | 73 | 4,9 7,5 8,0 | 3,0 17,4 572 81,7 (46,8| 41,9 | 115
16 160 | 81 | 5,0 7,8 85 | 35| 202 873 109 |58,6| 58,6 | 14,5
18 180 | 90 | 51 8,1 90 | 35| 234 1290 143 |81,6| 82,6 | 18,4
20 200 |100| 5,2 8,4 95 | 40| 26,8 1840 184 | 104 | 115 | 23,1
22 220 |110| 54 8,7 | 10,0 [ 40| 30,6 2550 232 | 131 | 157 | 28,6
24 240 [115] 5,6 95 | 105 |40 | 348 3460 289 | 163 | 198 | 345
27 270 |125| 6,0 9,8 | 11,0 | 45| 40,2 5010 371 [ 210 | 260 | 415
30 300 |135| 6,5 | 10,2 | 12,0 | 50| 46,5 7080 472 | 268 | 337 | 49,9
33 330 |140| 7,0 | 11,2 | 13,0 | 50| 53,8 9840 597 339 | 419 | 59,9
36 360 |145| 75 | 123 | 140 | 6,0 | 61,9 13380 743 | 423 | 516 | 71,1
40 400 |155| 8,3 | 13,0 | 150 | 6,0 | 72,6 19062 953 | 545 | 667 | 86,1
45 450 |160| 9,0 | 142 | 16,0 | 7,0 | 84,7 27696 | 1231 | 708 | 808 | 101
50 600 (190| 12,0 | 17,8 | 20,0 | 8,0 | 138,0 | 76806 | 2560 | 919 | 1725 | 182

O06o3HaueHHS:

h — BeIcoTa Oanku; b — mmpuna momaku; d — TosIIKMHA CTEHKH; J - MOMEHT
W -momeHT conpotuBieHus; A

VHEPIINH;

CTaTUYECKUH MOMEHT IMMOJIyCCUCHMA

IUIOIIAab CEYEHUs, S, —
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HIBemaepsl. TOCT 8240-89
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m MM CM2 CM4 CM3 CM4 CM3 CM
8 80 |40 (45| 74 | 65| 25 | 8,98 89,4 224 12,8 475 1,31
10 | 100 | 46 |45 7,6 7 3 10,9 174 34,8 20,4 6,46 1,44
12 | 120 |52 |48 78 | 75 | 3,0 | 13,3 304 50,6 31,2 8,52 1,54
14 | 140 | 58 149| 8,1 | 80 | 3,0 | 15,6 491 70,2 45,4 11,0 1,67
16 | 160 | 64 |50| 84 | 85 | 3,5 | 18,1 547 934 63,3 13,8 1,80
18 | 180 | 70 | 51| 8,7 90 | 3,5 | 20,7 1090 121 86,0 17,0 1,94
20 | 200 | 76 | 52| 90 | 95 | 40 | 23,4 1520 152 113 20,5 2,07
22 | 220 | 82 |54 | 95 |100| 4,0 | 26,7 2110 192 151 25,1 2,21
24 | 240 | 90 |56 | 10,0 |105| 4,0 | 30,6 2900 242 208 31,6 2,42
27 | 270 | 95 |6,0| 10,5110 45 | 35,2 4160 308 262 37,3 2,47
30 | 300 {100|6,5| 11,0 |12,0| 5,0 | 40,5 5810 387 327 43,6 2,52
33 | 330 {105| 7,0 11,7 |13,0| 50 | 46,5 7980 484 410 51,8 2,59
36 | 360 (110|75|126 | 14 | 6,0 | 53,4 10820 601 513 61,7 2,68
40 | 400 |115/8,0| 135 |150| 6,0 | 61,5 15220 761 642 73,4 2,75
O0o3HayeHUH:

h — BeIcoTa mBemtepa; b — mmpuna mosaku; d — TOJIIMHA CTEHKH;
J - MomeHT nnepuuu; W -MOMEHT CONPOTUBIICHUS; A — IUIOIAIb CEUCHUSI;
Zop — PACCTOSIHUE OT OCH - ) 10 HAPYKHOM TpaHU CTEHKHU.
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