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AKT coriacoBaHUs
METOIMYECKUX PEKOMEHAIMHI IO BHIMOTHEHUIO MPAKTUYECKUX pabOT
no nucnuruinHe « TexHnyeckas MexaHuKay
JUIs CTyIeHTOB crnieninainbHocT 15.02.12 MoHTax, TeXHUYeCcKoe 00CTy)KMBaHHUE U
PEMOHT MPOMBIIIIIEHHOTO 000pyI0BaHUS (TIO OTPACIISAM), pa3paboTaHHBIX MPENo/Ia-
BareneM FOYpI'TK nukunoii I'.H.
[IpeacraBieHHble METOJUYECKHE PEKOMEHIAlIUA COCTABJICHBI B COOTBETCTBUU
C mporpamMmor y4eOHOH TUCIUIUIMHBI, pa3pabOTaHHOW Ha OCHOBAaHUU Tpebo-
BaHUU K pe3ysibTaTaM OCBOCHHUSI OCHOBHOW OOpa30BaTeNbHON MpPOTpaMMBbI U
TpeOOBaHMI K YMEHHUSM U 3HAHUSM IO TUCHUIITNHE « TeXHUYecKas MeXaHuKay 1o
cnermainbHOoCcTH 15.02.12 MoOHTaX, TeXHUYECKOe 00CTy)KUBaHUE 1 PEMOHT TIPO-
MBIIIJIEHHOTO 000py0BaHus (110 oTpacisiM)» onpeaencHabiMu @I'OC CITO.

PaccmaTpuBaembie METOIUYECKUE PEKOMEHIAIIMN MPETyCMAaTPUBAIOT BBITTOJIHEHUE
25-Ti ipakTUYecKux padot (454acoB). Temarnka mpakTHYECKUX PaOOT OXBATHIBACT
BCE paszlieibl JUCHUIUIMHBI, oOecreunBaeT (popMuUpoBaHUE yMEHHUH, 3HAHUU TI0
JUCHHILTAHE (3JICMEHTOB KOMIICTCHIIMI BBIMYCKHHKA), ompenensempie OI'OC 1o
naHHo  cnerumanbHocTU. ConepkaHHME TPAKTUYECKUX paboT  oOecreunBacT
BBHITIOJTHEHUE 3aIaHUN BTOPOTO YPOBHS YCBOCHUS.

Metoanueckue peKOMEH 1Al COOTBETCTBYIOT YPOBHIO MOJITOTOBKH BBIMYCK-
HUKAa CpenHero mpodeccuoHanbHoro obpaszoBanusi, omnpenensiembie OI'OC u
MOTYT ObITh PEKOMEH/IOBaHbI [IJIsl UCIIOJIB30BaHUSA B 00Pa30BaTEIbHOM Mpoliecce
no crienrasnibHocT 15.02.12 MoHTax, TEXHHYECKOe OOCIy)KHBAaHUE U PEMOHT
IPOMBIIINICHHOTO 000py/1I0BaHus (IO OTPacIIsiM) 10 TIporpamme 6a30BOi MOArOTOB-

KH.



MHNOACHUTEJIBHASA 3AIIMCKA

MeTtoanueckre peKOMEH/Ialli| 110 BBIIOJHEHUIO MPAKTUYECKUX padoT MpeaHas3-
Ha4yeHBI U CTYJICHTOB crneruaibHocTi 15.02.12 «MoHTax, TEXHHYECKOe 00CITy-
’KUBAHUE U PEMOHT MPOMBILIIICHHOTO 000pyA0BaHUS (IO OTPACIISIM)

[IpakTrueckue pabOTHI SABISIOTCS BaXXHBIM AJIEMEHTOM H3YYCHUS JTUCIMIUIAHEIL.
B pesynbraTe BBIMIOJHEHHS MPAKTUYECKUX PabOT CTYACHTHI CHUCTEMATU3UPYIOT U
3aKpEIUISTIOT TEOPETUYECKUN Marepual, (QOpMHUPYIOT 3SJIEMEHTHI o0mux u
po¢heCCUOHATIBHBIX KOMITETEHITUH .

[Iporpammoit  y4eOHOM  JUCHUIUIMHBI  MPEAYCMOTPEHO  BBINOJIHEHUE
MPaKTUYECKUX padboT B 00beMe 4549acoB, HAMIPABICHHBIX HA (DOPMUPOBAHUE:

I71eMEHM 06 C1e0YIOUUX KOMNEMEeHYUIL:

OK 1.BsiOupath criocoObl penieHus 3aa4 npoPecCUOHaTbHON NesTeIbHOCTH,
MIPUMEHUTENBHO K Pa3IUYHBIM KOHTEKCTaM

OK 3. IlmanupoBath U peaan30BbIBATH COOCTBEHHOE MPO(PECCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHUE

OK 4. PaboTtath B KOJUIEKTUBE U KOMaHI€, 3(PPEKTUBHO B3aMMOIEHCTBOBATH C
KOJUUIETaMU, PYKOBOJICTBOM, KIIMEHTAMU

OK 5. OcymecTtBiasiTh YCTHYHO M NHUCBMEHHYK) KOMMYHHUKAlHIO Ha
roCyJapCTBEHHOM $I3bIKE€ C YYETOM OCOOEHHOCTEH COLMAIbHOTO M KYJbTYPHOIO
KOHTEKCTa

OK 6. [IposBIATE rpaXJaHCKO-NIATPUOTUYECKYIO MO3ULIMIO, TIEMOHCTPUPOBATH
OCO3HaHHOE MMOBEJCHNE HAa OCHOBE TPAAUIIMOHHBIX OOIIEUEI0BEYECKUX LIEHHOCTEN

OK7. ConelicTBOBaTh COXpPaHEHUIO OKpYy>Karoleu cpenpl,
pecypcocbepexkennto, 3hPEeKTUBHO ACHCTBOBATH B YPE3BBIUAMHBIX CUTYAIUSX.

OK 9. Hcrnonp3oBaTh WHGOPMAIMOHHBIE TEXHOJIOTHMH B MPO(EeCcCHOHATBHON
NS TENbHOCTH

OK 9. Hcrnonp3oBaTh WHPOPMAIMOHHBIE TEXHOJOTUH B MPOdeCcCHOHATHLHOM

ACATCIBHOCTHU



OK 10. TIlo;mb3oBatbcsi  mpodecCHOHAIBbHOM  JOKYMEHTaluend  Ha
rocyJapCTBEHHOM U MHOCTPAHHOM SI3bIKaX

IIK 1.1.0cymectBisiTh pabOThl TO MOJATOTOBKE €IWHUI] OOOPYJIOBAHUS K
MOHTaXY
[1K 1.2. [IpoBOAWTHE MOHTa MPOMBILIJIEHHOTO 000PYJ0BaHUS B COOTBETCTBUU

C TEXHUYECKOU TOKYMEHTALUEH

[IK 1.3.IIpon3BoauTh BBOJA B DKCILIYyaTAallMI0 M WCIBITAHUS IPOMBIIIJIEHHOTO
000pyIO0BaHUs B COOTBETCTBUU C TEXHUUYECKOU JTOKYMEHTAINEN

[1K 2.1.1IpoBoaUTE periiaMeHTHbIE pa0OThI 110 TEXHUUECKOMY OOCITYKUBAaHUIO
MIPOMBIIUIEHHOTO O00OpY/IOBaHUS B COOTBETCTBUM C JOKYMEHTalUMed 3aBoja-
M3rOTOBUTEIS.

[1K2.2.0cymecTBiasATh  IUarHOCTUPOBAHUE  COCTOSIHUS — IPOMBIIIJIEHHOTO
000opynoBaHus U Je(EKTALHUIO €ro Y3JI0B U 3JIEMEHTOB

[1K2.3.1TIpoBoauTh PEMOHTHBIE paboThI 1o BOCCTaHOBJICHUIO
paboTOCIIOCOOHOCTH MPOMBIIIIIEHHOTO 000y 10BaHUS

[1IK 2.4.BpINONHATH HaJdaJ04YHbIE U PETYIUPOBOYHBIE pA0OTHI B COOTBETCTBUU
C IPOU3BOJICTBEHHBIM 3a/IaHUEM

[1K3.1.0npenensteb OIITUMAJILHBIE METO/IbI BOCCTAHOBJICHUS
paboTOCIOCOOHOCTH MPOMBILIIIEHHOTO 000pYA0OBaHUS
JIMYHOCTHBIX PE3YJIBTATOB:

JIP-4. TlposiBAsitolMid ¥ JIEMOHCTPUPYIOIIMH  yBaXEHHE K  JIIOASIM
,OCO3HAIOUIUI IIEHHOCTh COOCTBEHHOTO TpyZa, CTpeMsLIuiics K (GOPMUPOBAHUIO B
CETEBOH CpeJie TMYHOCTHOTO U MPOo(hecCHOHATBHOIO KOHCTPYKTUBHOTO «LHU(PPOBOTO
cuenay.

JIP -7. Oco3HaronMii NPHOPUTETHYO ILIEHHOCTh JIMYHOCTH YEJIOBEKA,
yBaKaloUMi COOCTBEHHYIO M YYXKYH0 YHUKAJIbHOCTh B PA3JIMYHBIX CHUTYyalUsX BO
Bcex (popmMax U BHIAX EATEIHHOCTH

YMEHMH:

-IPOU3BOJIUTH PACUEThl MEXAHUUECKUX Mepeaad U MPOCTEHIINX COOPOUHBIX

SIUHUII;



- YATaTh KHHEMATUYECKUE CXEMBI;

- OIIPENEIIATH HAIIPSDKEHUS B KOHCTPYKIIMOHHBIX MJIEMEHTAX.

3HAHMH:

- OCHOBBI TEXHUYECKON MEXaHUKU;

- BUJIbl MEXAHU3MOB, UX KHHEMATUYECKUE U TUHAMUYECKUE XAPAKTEPUCTUKH;

- METOJIMKY PacydeTa 3JIEMEHTOB KOHCTPYKIIMM HA IPOYHOCTD, KECTKOCTh U
YCTOMYMBOCTB IPU PA3IUYHBIX BUAAX Aepopmanuy;

- OCHOBBI paCY€TOB MEXaHUYECKHX NEpeayd U MPOCTEUIINX COOPOUHBIX
€IMHULl OOLIETO Ha3HAUEHUSI.

Bce mnpakrtuueckue paboThl colep:kaT HaMMEHOBAaHHE, 1IEJb, IEPEUEHb dJIe-
MEHTOB (POPMHUPYEMBIX YMEHUH, 3HAHUM, KPATKUI TEOPETUYECKUA Marepuani, XOA
BBINOJIHEHUS pabOThI, (HOPMY OTUETA, KOHTPOJIBHBIE BOIIPOCHI (C LEJIbIO BBISBICHUS U
YCTpaHEHHs HETOYETOB B OCBOCHUH MaTepHuaa).

B nmpakTtuueckux paboTax MNpPUBEACHBI BapUAHTHI MHAUBUIYAJTbHBIX 3aJaHUN.
HekoTopeie nmpakThueckue pabOThl HOCAT KOMIUIEKCHBIM XapakTep, T.C.pe3yJbTaThl
MPEABIAYIINX MPAKTUYECKUX PaOOT SBIIAIOTCS MCXOIHBIMU JAHHBIMH JJIS BBIIOJIHE-
HUS NOCHEAYIOMUX. B TaHHBIX METOMYECKUX PEKOMEHAAMIX MPUBEICHBI paOOTHI,
COJIEP/)KAHUE KOTOPBIX IPEAYCMATPUBAET BBINOJHEHHUE 33aJaHUM BTOPOTO YPOBHS
YCBOCHHS.

OTueThl CTYIEHTOB MO MPAKTHUYECKHMM paboTaM BBINOJHSIOTCS Ha JIUCTax
dopmara A4 B COOTBETCTBUU C (pOpMaMU OTHETOB, MPUBEIECHHBIMUA B METOIMYECKHUX

PEKOMEH AU SX.



IlepeyeHb NpakTHYEeCKUX padoT

No Kon.
Tema npakTuyeckux padboT
paboThI JacoB

1 OmnpeneneHue peakiuii cBsi3en 1

9 OmnpeneneHue rJIaBHOrO0 BEKTOPA U MIaBHOTO MOMEHTA ITIOCKOM 9
CUCTEMBI CHJI

3 Onpenenenue peakuuii onop 2

4 OnpeneneHue peakinii onop pelyKTOpHOTO Bajia 2

5 OnpeneneHue 1eHTpa THKECTH COCTABHOTO CEUCHUS 2

6 OnpeneneHue napamMeTpoB JIBHKEHUS TOYKU 2

7 [TocTpoenue >miop NpOAOIBHBIX CUIT 1 HOPMAJIbHBIX 9
HaIpsHKEHUH, orpeiesieHrne adCOIIOTHOTO YJIMHEHUs Opyca

8 PacueTsl 371eMEHTOB KOHCTPYKIIMI Ha MPOYHOCTh U KECTKOCTh 9
P PACTSHKEHUU (CHKATHH)

9 BrlmoiHeHe pacyeToB MIMOHOYHBIX COSIMHEHUN Ha Cpe3 U 2
CMSITHE

10 OmnpeneneHue [JIABHBIX LEHTPATBHEIX MOMEHTOB HHEpLHH 9
COCTaBHBIX CEUCHUM

11 [locTpoeHue An0p KPyTAIIKUX MOMEHTOB 1

19 BrlmoiHeHHe pacyeToB Ha MPOYHOCTh U KECTKOCTh IIPH 9
KPYYCHHUH

13 [TocTpoenue >miop NOonepeyHbIX CHII U U3THOAIOIINX MOMEHTOB 2

14 PacueTpl Ha MPOYHOCTH IPU U3rHbe 2

15 Pacuer Opyca Kpyriioro nomnepeyHoro CeUeHus Mpu COBMECTHOM 2
JEHCTBUN M3TH0A U KPYUCHUS

16 KunemaTnueckuili 1 AMHAMUYECKUN PacueT MHOTOCTYIIEHYATOTO 2
pUBOJIA

17 Pacuet mummHapudeckoit 3y0uaToil nepeaaun Ha KOHTAKTHYIO 5
IPOYHOCTh M HAMPSHKEHUAM M3rnda

18 Pacuer uepBsiUHOM Mepelayu M0 KOHTAKTHBIM HaINPSKEHUSIM 2

19 M3ydeHne KOHCTPYKIHH WIMHAPUYECKOTO PEAYKTOPA 2

20 N3ydeHne KOHCTPYKIHMH YEPBSIYHOTO PENYKTOpa 2

21 Pacuer peMeHHOM nepenadn 2

22 Pa3paboTka KOHCTPYKITMU TUXOXOHOTO Bajia PEIyKTOpa 2

23 [TogOop MOAIMUIHNKOB ISl TUXOXOAHOTO BaJIa PEYKTOpa 1

24 PacyeT cBapHOTO COECIMHEHUS 1

25 PacueT pe3p00BOro coeIMHEHUs IPU MOCTOSTHHOM HArpy3Ke 1
BCEro 45




IIpakTuyeckas padora Nel .
OnpenesieHue peakumnii CBs3eii.
Ileanb: oCBOEHHME METONMKM OIPEACICHUS PEaKUUMWd CBSI3€M CTEP:KHEBOU
CUCTEMBI.
Ymenua (snemenmovi):— onpedensmv uanpsdicenus 6  KOHCMPYKYUOHHBIX
anemenmax (ONPenesATh MPOSKIUU CUII HA OCh)
3nanusn: - ocnoevl mexuuueckou mexanuxu; (YpaBHEHHS DPaBHOBECHUS ILIOCKOU

CHUCTCMBI CXOOAIIIMNUXCA CHUJI, (bOpMy.TIBI AJI1 OIIPEACIICHUS ITPOCKIUN CHJIbI Ha OCB).

Teopernyecknii MmaTepuaJl

Cucrema cuji, JTUHUU JEUCTBUS KOTOPBIX JIEKAT B OJIHOM IUIOCKOCTH H
MEPECEKAIOTCS B OJJHOW TOYKE, HA3bIBACTCS MJIOCKOW CUCTEMON CXOISIINXCS CHIL.
YcaoBue paBHOBECHS /IJIs1 JAHHOW CHCTEMBI CHJI B aHAIUTHUYECKOU (popmMe MOKHO
chopMynupoBaTh CAEAYIOMIMM 00pa3oM:  [lnockas cucmema cxo0sauuxcs Cuil
HAaxo0umcs 8 pagHo8ecul, eciu pagHOOelicmeyiouas CUula CUCmeMbl paGHA HY 0.

Cucrema ypaBHeHI/H?I pPaBHOBCCHA ILIOCKOM CXOﬂHHlGﬁCH CHUCTCMBI CHII:

n
%Fkﬂ: = 0~

n
> Fiy =0

Benuuuna npoexyuu cunvt Ha oce paBHA IPOU3BEACHUIO MOAYJISI CHUJIBI HA KOCHHYC
OCTPOTO yIJIa MEXIY BEKTOPOM CHJIBI K OChIO (pHc.1). [Ipoekmus cuiIbl Ha OCh KMEET
3HAK: NOJOHCUMENbHBIU NPU 0OOUHAKOBOM HANPAGIeHUU BEKTOPA CUJIbI U OCH U OMpU-
yamevHblil TIPU HATIPABJIICHUH BEKTOPA CUJIBI POTHBOIIOJIOKHO TOJIOKHUTEITEHOMY
HaIPaBJICHUIO OCH.

YacTHble ciIy4yau ONnpeecHUs MPOSKIIMK CHITbI Ha OCh.
1. ecnu cuna napannenbHa OCH, TO €€ MPOEKIHSI Ha 3TY OChb PAGHA BeIUYUHE
sekmopa cuavi(puc.l);

2. eclu cuila nepneHOUuKyIsApHA OCH, TO €€ IPOCKUUS Ha ATY OCh PABHA HYJIO

(puc.1):



Fix=F1cos a1 > 0; Fox =-F;, cos Bg; Fi=0; Fax © = - Fa.

F. F.
: o, ? 180°

2 AN

| I

Pucynok 1. I[Ipoekuus cuibl Ha OCb.

B nanHoi# npakTuueckoi paboTe UCTIONb3Yys YPaBHEHHS PaBHOBECHS  ILUIOCKOW CHCTEMBI
CXOAMIMXCS CUI TpeOyeTcs ONpeAeIUTh PEaKIMU ABYX IAPHUPHO COEIUHEHHBIX
MEXAy co00il cTepkKHEH, YAEpKUBAIOIIUX IPY3HI.
IIpumep. Onpenenuts peakuuy CTEPKHEHN, YAEPKHUBAKOIINX TPYy3bl
Fi=70kHuF, =100 xkH (puc. 2,a).

Pemenue. |. PaccmatpuBaem paBHoBecue mapHupa B (puc.1,a)

Pucynok 2. Cxema pacueTa Kk npumepy.

2.0cBoboxaaem mapHup B ot cBs3elt n n300pakaeM JeHCTBYIONME HA HETO
aKTUBHBIC cUJIbI F1, Fo.
3.3ameHuM cBsi3u ux peakiusaMu R 1 Ry
4.BribupaeM cucTeMy KOOpJUHAT, COBMECTHB OCh Y TIO HampaBlieHUI0 R»
(puc.2,0) u cocTaBisieM YpaBHEHHS pPaBHOBECHUS JJIs CUCTEMBI CHIL,
JEUCTBYIOLINX HA IapHup B:
> Fix = F2rcos 30°— Ry c0s45°=0 (1)
> Fiy =-F1+ F2-c0os60°+ Ry + Ry cos45° =0 (2)
5. Onpenensem peakuuu crepxkueid Ry u Ry, kH:

N3 ypaBuenus (1)



R = F,-cos30" _100-0,866

| =122«H
cos4y’ 0,707

[ToncraBinsst HaliieHHOE 3HaUeHue R1 B ypaBHeHue (2), moinyyaem
R, =F, —F,-sin30° =R, -sin45 =70-100-0,5—122-0,707 = —66,6xF{

3HaK MUHYC Nepe] 3HaueHueM R, yKa3bIBaeT Ha TO, YTO IEPBOHAYAIBLHO BHIOPAHHOE

HaIlpaBJIECHUE PEAKIUU HEBEPHO, CIEAYET HAIIPaBUTh peakurio R, B mpoTUBONOIOXK-

HYIO CTOPOHY, T.€. K mapaupy B (Ha puc. 2,0) (MCTUHHOE HalpaBlieHUE peakiuu Ry

MTOKa3aHO ITPUXOBBIM BEKTOPOM).

6. IIpoBepsieM npaBUIBHOCTH NOJYYEHHBIX PE3y/IbTaTOB, BBIOPAB HOBOE PACIIOJIONKE-

HUe ocell koopauHaT X1, Y1 (puc. 2, B). OTHOCUTENBHO 3THUX OCEHl COCTaBIsIEM ypaB-

HeHUs paBHOBecus: XFi=— R, €0545°+F;-cos 15°—F;-cos45°=0, (3)
2Fiyn = Ri1—F1cos45°— Rycos45° —F; -cos75°=0. (4)

N3 ypaBHeHuss (3) Haxoaum

_ F,-cos15 - F -cos45  100-0,965-70-0,707

R
2 cos45° 0,707

= 66,6xH

[loacraBnsist HalineHHoe 3HaueHWe R, B ypaBHeHue (4), moxydaem
R, =70- 0,707 + 66,6- 0,707 + 100 -0,258 = 122 kH
3nauenus peaknuii Ry u Ry, monyyennsie npu pemenun ypasaenuit (1) u (2),
COBMAJIAIOT MO BETMYMHE U HATPABIICHUIO CO 3HAUYCHUSIMU, HAWJICHHBIMUA W3 ypaBHE-
Hut (3) u (4), ciemoBarenbHO, 3ajJada pelieHa MPaBUIHHO.
3ananne k npakTu4yeckoi padore: OnpenenuTs peakuuu cTepxkHen (puc.3).

Ta6muma 1. Mcxoauble qaHHbIC K MpakTHYecKoi padote Nel.

.N‘g Ne cxembl & & N Ne cxemsl & &
BapHaHTAa kH kH BapHaHTa kH kH
1 1 2 3 13 4 20 22

2 2 4 5 14 5 2 4

3 3 6 7 15 6 5 6

4 4 8 9 16 7 8 4

5 5 10 11 17 8 12 15

6 6 20 30 18 9 2 3

7 7 22 24 19 10 4 5




8 8 8 10 20 1 7 8
9 9 5 6 21 2 12 10
10 10 4 7 22 3 6 8
11 1 10 12 23 4 2 5
12 2 8 10 24 5 3 5

Pucynok 3. Cxembl cTepxHeN k mpakTuyeckoil padore Nel
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KoHTpoJibHbIE BONIPOCHI:

1.3anummre Gopmysasl 1)1 ONpeAesieHUs IPOSKLIUU CUIIbI Ha OCh.

2. Ilpu Kakux yCIOBUSX MPOEKIIUS CHIIBI HA OCh OyJIeT paBHA HYJIO? BETUYMHE

CUJIBI?

3. ChopmynupyiiTe yCIOBHOE MPABUIIO 3HAKOB MPOEKIIMU CHJIBI Ha OCh.

4.3anuiunre ycaoBUE U YPABHEHUS PABHOBECHS IIJIOCKOM CXOMSILENHCS CUCTEMbI

CHIL

Xoa BbIOJTHEHUsI padoThl
1.BoiOpaThb Teno (TouKy), paBHOBECHE KOTOPOTO CIEYET pacCMaTpUBATh.
2.0cB0OOOAUTH TEJO OT CBA3EH M M300pa3uTh NEHCTBYIOLINE HA HETO AKTUBHBIE CUJIBI U
peaKkuuu OTOPOIIEHHBIX CBA3EH.
3.BriOpaTh ocH KOOpAMHAT U COCTABUTH YPAaBHEHHS PABHOBECHS, UCIONB3YS ypaBHe-
HHSI pABHOBECHS CUCTEMBbI CXO/SAIIUXCS CHIL
4.0npenenuts peakuu CTEpKHEH M3 pEeIIeHUs YKa3aHHOM CHCTEMbl YpaBHEHHM.
5.IIpoBepuTh MPAaBUIBHOCTH MOJYYEHHBIX PE3YJIHTATOB
6.0TBEeTUTH Ha KOHTPOJIbHBIE BOPOCHI.
7.Cnenathb BBIBOJ IO paboTe.
OTtuer no padore

[Ipaktuueckas padora Nel

OnpeneneHue peakinii CBsI3ei.

Iens:
1.3ananue:
2.Cxema HarpyxeHusl.
3. Pacuernas cxema.
4. YpaBHEHHUS paBHOBECHSI.
5. IIpoBepka mpaBUIIBHOCTU PELICHUS.
6. OTBeT.
7.0TBETHI HA KOHTPOJIbHBIE BOIIPOCHL.

8.BriBoa 1o pabore.
11



IIpakTHueckasi padora Ne2
OmnpenesieHue rJIaBHOT0 BEKTOPA M INIABHOI0 MOMEHTA IJIOCKOI CHCTEMbI CHJL.
Hean: hopMrpoBaHre yMEHUN 3aMEHSTh TIOCKYIO POU3BOJIBHYIO CUCTEMY CHJT
OJHOM CWJIOW U OJTHOW Mapou CHUJL.
YmeHusi: (35IEMEHTBI) onpeodenims HANPANCEHUs: 8 KOHCMPYKYUOHHBIX dJIeMEHmMax
3nanusn: - ocnogvl mexnuueckou mexanuxu (Teopema [lyanco, nonsitue o raaBHOM
BEKTOPE U TJIABHOM MOMEHTE) ;
Teopernuecknii MaTepuaJl.
Ha ocnoBanuu Teopemsl [lyanco: cuny moscHo nepenecmu napaiieibHo JUHUU ee
0elicmeust, Npu dMOM HYHCHO 000asUmMsb nAapy Cuil ¢ MOMEHMOM, PAGHLIM NPOU3EEOe-
HUI0 MOOYJISL CUTIbL HA paACCMOsiHUe, HAa KOmopoe neperecera cuna. IlosiBuBIIascs npu

MIEPEHOCEe CUIIBI TTapa HAa3bIBAKOT npucoedunennol napot (puc.l).

|Fl=IF1=IF) m=Fa

Pucynok 1. [IpuBenenue cuibl K TOUKE.

Wcnonb3ys AJ1s TUIOCKOM CUCTEMBbI TPOU3BOJIBHO PACIIOIOKEHHBIX Chil (prc.2)
teopemMy Ilyanco nepenocum Bce cuibl B LeHTp npuseneHus O. [Tydok cui B Touke
O MOXHO 3aMEHUTb OJHOUN CHIJION — 21asHbiM 8ekmopom cucmemwl F,,. [naswwiii
8EKMOp paAGeH 2eoMempudeckol cymme BEKTOPOB IMPOU3BOJIBHON IIIOCKOW CHCTEMBI

CHII.

Pucynok 2, [IpuBeaenue miaockon MpoU3BOJIbHOW CUCTEMBI CHII K LEHTPY.
12



HpOCHI/Ipy}I BC€ CHJIBI CUCTCEMBI HA OCH HpHMoyFOHBHOﬁ CUCTCMbI KOOpAMWHAT U,
CJIOKHUB COOTBCTCTBYIOIMIUC ITPOCKIWHU CHUJI HA OCH, ITOJYYHUM IIPOCKIUU I''TABHOI'O

BeKTOpa Ha ocu X 1 Y. Fron =2F; Frp = 2R,

Moaynb TIaBHOTO BEKTOpa:
Fop =/ F3, + F5,.
OO0pa3yroIIyIoCs CUCTEMY Map CHUJI MOYKHO 3aMEHHUTH OJHOW SKBUBAJICHTHOMN Mapoit
— 2/1a8HbIM MOMEHMOM cucmembl M,,. 1 naguwiii Mmomenm cucmemvl Cull pageH
aneebpauieckou cymme MOMEHMOE CUIl CUCTEMbI OTHOCUTEIBHO IIEHTPa IPUBEICHUSI.
Mizo = my+ma+ma+ -+ my;
n
Mo = Y mo(Fy).
0
Taxum 0bpa3zom, Npou380IbHAS NAOCKASL CUCEMA CUTL NPUBOOUMCSL K OOHOU CUJle
(rmaBHOMY BEKTOPYFr; CUCTEMBI CHIT) U 0OHOMY MOMeHmy (TTTAaBHOMY MOMEHTY My,
cucteMsl cui). [Ipn n3MeHEeHNH TIOJT0KEHUS TOUKH MMPUBEICHUS BETMYUHA 21A6HO20
8eKmopa He uzmeHumcs. Benuuuna enaenozco momenma npu nepeHoce IeHTpa Mnpu-
BEJICHUS U3MEHUMCS, T. K. MEHSIIOTCS PACCTOSIHUS OT BEKTOPOB CHJI 10 HOBOM TOYKH
MIPUBEICHUS.
[Ipu npuBeACHUHN CUCTEMBI CUJI K TOUYKE BO3MOXKHBI CIIEIYIONINE BAPUAHTHI:
1.F=0; M, #0 -Teno Bpamaercss BOKpYT HETOIBI>KHOM OCH;
2. M;; =0; Fy #0 -Teno aBMKeTCs MOCTYIATENBHO;

3. Fri=0; My, = 0 —Teno HaXoauTCsS B paBHOBECHH.
B nanHo# npakTudeckoi paboTe HEOOXOUMO OIPECIIUB ITIaBHBIN BEKTOP U
TJIaBHBIM MOMEHT 33JIaHHOM CUCTEMBI CUJI, BBISICHUTh KAaKHUE ABUKEHUS MOXKET CO3-

JlaTh JaHHas CHCTEMa CHIJL.

Ipumep: OnpenenuTs rIaBHBIA BEKTOP U IIIaBHBIM MOMEHT IUIOCKOM MPOU3BOJIBHOM

CUCTEMBI CUJI TIPU €€ MPUBEJICHUH K LIeHTpy O, IPUBEICHHOW HA PUCYHKE 3.

13
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Pucynok 3.Cxema Harpy>xeHus K IpuMepy.
1.Pa3noxenre HaKJIOHHOM cuiibl F1 Ha JIB€ B3aMMHO MEPHEHAUKYIISPHBIE COCTaBIISIO-
mue Fxa u Fy Fx1 =F1-cos 60° =10-0,5=5 Fy1 = F1-cos 30° =10-0,87=8,7
2. OnipeziesieHHe TJIaBHOTO BEKTOPA.
2.1. OnpenencHue MPOSKIIMA TIIABHOTO BEKTOPA HA OCh X
[Mpoekuus xkaxaoi cuibl Ha och X:  (Fx1)x =-5;  (Fy1)x =0; Fax=0; Fsx =12;
Fax =30; Fsx=0.
Frax =(Fxi)x +( Fya)x + Fox + Fax + Fax + Fsx=-5+ 0+ 12+ 30+ 0=37
2.2. OnpeneneHne MpOEKIMK IIIaBHOTO BEKTOpa Ha OCh Y
[Mpoekuus xaxaoi cubl Ha och Y: (Fxi)y = 0; (Fy1)y =8,7, Foy =-20; F3y, =0;
Fay =0; Fsy=-10
Fry =(Fx1)y +( Fy1)y + Foy + Fay + Fay + F5,=0+8,7-20+0+0-10=21,3

2.3.0npenenenre MOayJIs TJIIAaBHOTO BekTopa, H

F,=(F.f+(F, ] =372 +213 =4269(H)

2JX

OHpC)Ie.HeHI/IC HaIIpaBJICHUA TJIaBHOI'O BEKTOpa

o = arcsin

F
= _ arcsin 22> = arcsin 0.4989 = 29.9°
F 269

(00 —OCTpBIit yro MeXKAy TJIaBHBIM BEKTOpOM Fr, 1 ocbio X)
3.0OnpeneneHue rmaBHoro MoMmenta Mg, =X My(Fi), Hm
Mo(Fy1) =-8,7-2 = -17,4; M,(Fx1) =0: M, (F2) = 20-2 =40; M,(F3) = 0;
Mo(F2) =30-1 =30; M,(Fs) =0

14



M = Mo(Fy1) + Mo(Faa) + Mo(F2) + Mo(Fs) + Mo(Fa) + Mo(Fs) =

= -17,4+0+40+0+30+0=52,69 (Hm)

BBIBOI[I 3aJaHHas1 CUCTEMA CHUJII HpI/IBOI[I/ITCH K FJ'IaBHOMy BeKTOpy n FJ]aBHOMy
MOMCHTY, T.C. CIIOCOOHA CO31aThb IMOCTYIIATCIbHOC U BpAalllaTCIIbHOC JABMIKCHUA

BOKpYT Touku O.

X0/ BBINOJHEHUA
1.M300pa3uTh 3a1aHHYI0 CUCTEMY CHJI B COOTBETCTBUU C BAPUAHTOM.
2.Pa3noxuTh HAaKJIOHHYIO CHITy Ha JIB€ B3aUMHO NEPIEHAUKYIISIPHbIE
COCTABJISIFOLIME.
3.0mpenenuTs MPOEKINIO KaXI0H CHIIBI Ha 0Ch X (MCTIONB3yiTe (POpMyIIBI AJIs
ONpeaeIeHUs IPOEKIMH CHIIbI Ha 0ch0.
4.0npenenuTs IPOEKIHIO TJIABHOIO BEKTOPa HA OCh X.
5.0npenenuTs NPOEKUUI0 KaX 01 CUJIbI HAa OCh Y.
6.0npenenuTs NPOEKIMIO IIIaBHOTO BEKTOpa Ha OCh Y.
7.0npenenutb MOJIyJlb TJIABHOTO BEKTOPA.
8.0mpenenuTs HallpaBJIeHHUE TJIABHOTO BEKTOPA.
9.0mpenenuTh MOMEHT KaXKIOM CHITBI OTHOCUTEIBHO 3aIaHHOTO IIEHTPa
MPUBEICHUS.
10.0OnpenenuTh BEIMYUHY U 3HAK TJIABHOT'O MOMEHTA.
11.1300pa3uTh Ha cXeMe IJIaBHBIM BEKTOP U TJIABHBIA MOMEHT.
12. Vka3are ABUKEHU Tejla, BO3MOKHBIE 10 J€HCTBUEM 3aJaHHON CUCTEMBI
CHII.
13.0TBeTUTH HAa KOHTPOJBHBIE BOMPOCHI.

14.ChopmynupoBaTh BBIBOJ IO padoTe.

3ananue K npakTu4eckoi padore: OnpenenuTs rI1aBHbIA BEKTOP U IJIaBHBIN

MOMEHT IIJIOCKOW MPOU3BOJILHOM CHUCTEMBI, TPUBEAECHHOW HA PUCYHKE 4, TIpU €€

IMPUBCACHHHU K 3a/IaHHOMY LICHTPY; BBIICHUTb KAaKHUC IBUKCHUS MOKCT CO3/1aTh

3aJaHHasa CucTeMa CHJI. HCXO,Z[H]'::Ie JaHHBIC IIPUHATE B COOTBETCTBHUH C BApUAHTOM.

15



Tabnuna VcxonHble JaHHBIE K MPAaKTHYECKO paboTe Ne 2.

No Hentp
" Fi,kH | Fo.xkH | Fs,xkH | FaxH | Fs,xkH | Fe,xH | F7,kH | Fg,xH B° —
1 1 2 3 4 5 6 7 8 30 A
2 9 10 11 12 13 14 15 16 45 B
3 6 7 8 9 10 11 12 13 60 C
4 2 4 6 8 10 12 14 16 25 )|
5 5 6 7 8 9 10 12 3 20 A
6 1 3 5 7 9 11 13 15 40 B
7 3 5 7 9 11 13 14 17 30 C
8 20 21 22 23 24 25 26 27 45 )|
9 7 8 9 10 11 12 13 14 40 A
10 4 3 6 5 7 8 9 4 60 B
11 12 2 3 45 6 8 9 2 30 C
12 1 4 7 10 13 16 19 21 60 )|
13 8 7 9 4 2 6 7 9 35 A
14 10 24 26 4 7 5 9 3 60 B
15 2 5 8 11 14 17 20 23 30 C
16 10 5 9 14 19 24 29 34 45 )|
17 8 7 6 5 4 3 2 8 60 A
18 9 8 7 6 5 4 3 2 45 B
19 12 13 14 15 16 17 18 19 60 C
20 22 26 24 28 30 32 34 36 30 )|
21 1 2 3 4 5 6 7 8 60 B
22 7 8 9 6 5 4 3 2 45 A
23 10 11 12 13 14 15 16 17 30 C
24 2 7 12 17 22 27 32 34 60 )|
25 8 7 6 5 4 3 2 1 60 A
26 15 14 13 12 11 10 9 8 30 B
27 12 14 16 18 22 23 10 8 60 C

16
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Pucynok 4.Cxema HarpyxeHus! K IpakTU4ecKoil padore No2.
KoHTpobHbIE BONPOCHI

1. YeMy paBeH TJIaBHBII BEKTOP CUCTEMBI CHII?
2. Yemy paBeH INIaBHBIM MOMEHT CUCTEMBI CHII IIPU IIPUBEICHUM €€ K TOUKe?
4. Teno nBUKETCSI pABHOMEPHO U NPSIMOJIMHENHO. YeMy paBHBI TJIaBHBIM BEKTOP U
IJIaBHBIA MOMEHT CUCTEMBI?
5. Teno Bpamaercst BOKpYr HEMOABMKHOU OCU. UeMy paBHBI IVIaBHBIA BEKTOP U
TJIABHBI MOMEHT JIEUCTBYIOLIEN HA HETO CUCTEMBI CHJT?

6. Halinute riiaBHbINA BEKTOP U IJIaBHBIMT MOMEHT CUCTEMBI CUJI, €CJIU LICHTP

15 xH 12 kH 8 xH 20 xH

llo kH
A 2M 2™ 7 2M L 2M | £
B C D
Pucynok 5. IInockast npon3BosIbHAst CUCTEMA CHUII.

IPUBEICHUS HaXOAUTCS B Touke A (puc. 5).

OT4eT Mo BHINOJHEHNIO PadOTHI.
[Ipaktuueckas pabora No2

OHpeI[CJ'ICHI/IC T'JIaBHOI'O BCKTOpa U I''TaBHOI'O MOMCHTA IUIOCKOM CUCTEMBI CHIJL.

Llens:

17



1.Cxema 3a1aHHOM CUCTEMBI CHJT C YKa3aHUEM UX MOJyJIel B COOTBETCTBUU C
BapUaAHTOM.

2.Paznoxxenne HaKJIIOHHOW CHJIBI HA JIBE B3aUMHO TIEPIICHIUKYJISPHBIE COCTaB-
JSTOLIKE.

3.0npeneneHne NpOeKIUU IIIaBHOTO BEKTOPa Ha OCh X.

4.0npeneneHue MpoeKIUK IITaBHOTO BEKTOpPa Ha OCh Y.

5.0mnpenenenne MOyl TJIABHOTO BEKTOPA.

6.0OnpenenieHre HapaBJIEHUS TJIaBHOTO BEKTOPA.

7.0mnpeneneHne BEIMYMHBI U 3HAKA IIIaBHOI'O MOMEHTA.

8.M300paskeHne Ha cXeMe TJIABHOTO BEKTOPA U TJIABHOTO MOMEHTA.

9. BeIBOI ITO0  ABIDKEHUSIM TeJIa, BO3SMOKHBIX ITOJT JEUCTBUEM 3aJaHHOI CHCTEMBI
CHUJL.

10.0TBeTHI Ha KOHTPOJILHBIE BOTIPOCHI.

11. BeiBog o padore.

IIpakTnyeckas padora Ne3.
Omnpenenenue peakuuii onop.
Hean: ®opMupoBaHUE YMEHHI pacyeTa peaKIuil CBs3eit 2-X OMOPHON U KOHCOJBHON
OaJIoK.
Ymenuna(snemenmul): -onpedenamo Hanpadicenusi  KOHCMPYKYUOHHBIX INEMEHMAX
(ompeneneHne HaArpy30K B OMopax OaJOYHBIX CUCTEM);
- IPOU3BOOUMDb pACyenbl NPOCMeluuux coOopoyHslx eounuy (OTpeaeIcHue
HArpy30K B MOIINITHUKAX);
3unanusn: - ocnogvl mexnuueckou mexanuxku (ypaBHEHHs] PAaBHOBECHSI CTATUKH IS
MJIOCKOM MPOM3BOJIBHON CUCTEMBI CHJI, POPMYIIBI JIJIst ONIPEIeTICHUsT TTPOCKITNU
CUJIbl HA OCb U MOMEHTA CHJIbI OTHOCUTEIBHO TOUKH)
Teopernuecknii MmaTepuaJl
banka- netanb, BRIMOTHEHHAS B BUJE IPSIMOJIIMHEWHOTO Opyca C OJTHOM OMopoun
(>kecTkas 3azienKa, pyc. 1B ) Wiu AByMs MIAPHUPHBIMU OMIOPAMU: IIAPHUPHO MOJIBUXK-

HO#1 (puc.10), ¥ mapHUPHO HEeNmoABMXKHOMW(pucla).
18
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MR/ MR - peakTHBHBI MOMEHT

A > RAx S % ‘ Rex ,

: : %C \ X(Z?
Pucynok la. [llapaupHO-HENOABMKHAS Pucynok 1B. Xectkas 3anenka
oropa

Aj > 2 jB » X
7777 Z777

Pucynox16. lllapaupHo-noaBuskHas onopa
BHernaue cuiibl (Harpy3ku), IeHCTByIoOIHe Ha Oanky (puc.3):
a) F- cocpenorouennas cuia, npuioxennas B (1) D (puc. 3);
0) M- cocpenoToueHHBI MOMEHT mapbl cuil B (+) C (puc.3) ;
B) PAaBHOMEPHO pacrpe/ierieHHas Harpy3ka, MHTEHCUBHOCTHIO (] Ha yuacTke CB;
IPU PELICHNUH 3ajay 3Ty Harpy3Ky 3aMeHsIOT paBHOAEHCTBYolIeH Fq, nMeromieit

HaIPABJICHUE HAIPY3KH, IPUIIOKEHHOU MOCEPEANHE IUIMHBI IEVCTBUS HArPy3KU

Fq=0q - € (puc2);

q

'3
o2 2
ya / /|
7 7 A/t

2 = D C
‘ reaza
Pucynok 2. PaBHOMepHO Pucynok 3. Harpy3ka, naeiicTByromas
pacrpeneneHHas Harpy3ka. Ha Oajiky

Cuny F, npuioxxeHHyI0 1o yIioM K OcH Oalkuy, Ipy pelleHu  3a1a4 Heo0Xo-
JMMO Pa3JI0KUTh HA 2 B3aMMHO NEPIEHAUKYJIISPHBIE COCTABIISIOIIUE:

Fx=F - cos a; Fy=F - cos B (puc.4)

19
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Pucynok 4. PaznoxxeHue cuiibl Ha COCTaBISIOIINE
B 3agadax, npeyIo’)KeHHbIX B IAaHHOM MPAaKTUYECKOM paboTe, Ha OaJKy NeMCTBYyeET
IIJIOCKAsi IPOU3BOJIBHO PACTIONIOKEHHAS CUCTEMA CUJT (AKTUBHBIX M PEAKTUBHBIX). J1Jis
OTpe/IeICHUS PeaKIUil OTOp HEOOXOJUMO COCTABUTh YPAaBHEHUS PABHOBECHS.

B03MOKHBI 1J15 IJIOCKOM MPOU3BOJIBHON CHCTEMBI CUJI TPU (POPMBI YpaBHEHUI paB-

HoBECHS:
Y Fu=0 % M (F)=0 % Ma (Fi)=0
1 popma: Y Fiy=0 2 popma: ¥ Me(F)=0 3 gopma: Y Me(Fe)=0
L M: (Fi=0 Y Fu=0 % Mc(Fi)=0

Jlnia penieHus 3aa4 B IpakTU4eckoi paboTe pekomeHnayercs 2 —as (popma ypas-
HEHUI paBHOBecus. sl cocTaBleHUs ypaBHEHUN paBHOBECUSI HEOOXOIUMO YMETh
ONPENENATh IPOEKIUIO CUJIBI HA OCH KOOPIAMHAT:

Fx=F-cosa, Fy=F-cosp

Pucynox 5. IIpoekuust cusbl Ha OCh
[Ipoekuus cuibl Ha OCh paBHA MPOU3BEACHHUIO BETUYMHBI CUIIbI (MOIYJISI) HA
KOCUHYC 0Cmpo2o yrila MEXAy HAIllpaBJICHUEM CUJIbI U HAIIPABICHUEM OCHU.
YacTHble ciiydau onpeacaeHus IPOEKIIMU CUJIBI Ha OCh:
a) ecmu F 11 X, To Fx = F;

b) ecmu FL X 1o F, = 0.
20



YcinoBHOE IIpaBHUJIO 3HAKOB IIPOCKIIUHU CHJIBI HA OCh.
-IIPOCKI U (+), CCJIM HAIIPAaBJICHUC CUJIBI COBIIAACT C ITOJIOKUTCIbHBIM HAIIPAaBJIC-
HHUCM OCH; IIPOCKIHA (-), CCJIM HaITPpaBJICHUC CHUJIbI U OCHU IIPOTHUBOIIOJIOKHBI.
MOMEHT CHJIbI OTHOCUTEIBHO TOUKHU PaBCH IMPONU3BCACHUIO BEIIMYHNHBI CHUJIbI

Ha IIJICYO: Ma(F) = F - /AK/,
rae AK — nieuo cunvl — Kparyaiiniee pacctosiHue ot (*) A 10 JIMHUK JEHCTBUS CUJIBI.

[TpaBmIIO 3HAKOB MOMEHTA CHJIBI OTHOCHTEIHLHO TOUKH
MOMEHT criIbl (+), ecii F cTpeMHTCs TOBEPHYTH TEJIO 10 YaCOBOM CTPEIIKE.
MOMEHT CHJIBI ( -) , €CJIM MMPOTHB YACOBOM CTPEIIKH BOKPYT TOYKH A.
Yacrueiid ciaydait: Mg(F) = 0, eciu
JIMHYSI IEHCTBUS CHIIBI IIPOXOJIUT Yepe3

Touky K.

Pucynok 6. BpamarensHoe aeiicTBre

cuiibl F BOKpyT TOUku A.
3. PaccMOTpuM HECKOIBKO IPUMEPOB.
3.1 Ilpumep Nel.

OrnpenenuTh ONOPHBIC PEAKITUU ABYX OMOPHOMN OanKu

Ay

M
F q
T ™
300 A\ A 4 A 4
/|
/2 M=8KkH*Mm
3m e 2,5 F=12kH
q=6kH/Mm
1,25 1,25
e ~ ) " l
Yes
RXa
. A R B .
R Ya Fq

Pucynok 7. Pacuetnas cxema k nipumepy 1.
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3.1.1.3amMeHa paBHOMEPHO-pPACIIPEACIICHHON Harpy3ku COCpPeI0TOUEHHON
cuioit Fg.
FQ=q-1=6-2.5=15(xH)
3.1.2.Pa3nosxenre HakJIIOHHOM cuiibl F Ha 1Be COCTaBIISIONINE:
Fx=F-c0s30°=12-0.86=10,32(xH)
Fy=F-c0s60°=12-0,5=6(xH)
3.1.3.Bb160p nos1oxeHus: MPSMOYTOJIbHONW CUCTEMbI KOOP/IMHAT.
3.1.4.0603HaueHNE XapaKTEPHBIX TOYEK.
3.1.5.3amenHa cBsI3M UX peaKIUsIMH.
3.1.6.CocraBiieHre ypaBHEHU paBHOBECHS.
> Fu=-Ra+Fx=0
>Ma=M+F,-AC-Ry-AB+F,-AD=0
>Mg=M+ Rya AB-F,-CB+F,-BD=0
3.1.7.BprancneHne OnopHbIX pEeaKIIHi.
Rxa=Fx=10,32xH
RYs= M+F.AC+F,AD=  8+6-3+15-6,25= 23 95kH

AB S
RYa= FyCB-M-FeBD= 6-2-8-15-1,25= -2 95kH
AB 5

Ecnu moydenHas peakiys IMeeT 3Hak ( -), TO ClIeyeT CMEHUTD HaIpaBJICHUE
OTIOPHOM peakIMyi Ha MPOTHBOIIOIOKHOE.
3.1.8.ITpoBepka: gokazaTh, yTo ) Fiy =0

> Fix= Rya- Fy + Ryg - Fq = -2,95-6+23,95-15 = 23,95 -23,95=0

BriBox: perienue BepHO.
3.1.9.01BeT: Rxa=10.32kH,; Rya =2.95kH; Rys =23.95kH
3.2. Ilpumep Ne2.
Omnpenenuthb OMOPHBIE PEAKIIUU KECTKO 3aleMiIeHHol Oanku. Tpebyercs

OIpCACINTD: RYA, RYA , M R
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M=10kH*m
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Pucynok 8 Pacuetnas cxema k npumepy 2.
3.2.1.3ameHa paBHOMEPHO — paclpeIeIeHHO Harpy3ku cuioit Fq
Fg=g-¢=5-2=10xH
3.2.2.Bp100p 1on0KEeHUs MPSIMOYTOJIbHON CUCTEMbI KOOPAMHAT.
3.2.3.3ameHa cBs3u peakiusamu cBsizeld Rva Rya Mg
3.2.4.CocraBiieHUE ypaBHEHUH PaBHOBECHSI.
> Fx= Rxa=0
> Fy= Rwa—F-Fg=0
>Ma=Mg+FAB+ Fq-AC-M=0
3.2.5.BprancneHne onopHbIX peaKIIHid.
Rxa=0
Rya = F+ Fg= 8+10=18kH
Mgr=F-AB + F;- AC— M = §-2+104-10 = 46 kH
3.2.6.ITpoBepka: nokazarb, uto ), Mg =0
>Mg=-Mr+Rypa-AB+Fq-BC-M=-46+18 -2 +10 -2 - 10= 56 - 56=0
BriBox: perienue BepHO
3.2.7.01BeT: Rxa =0; Rvya = 18kH; Mg = 46 kHm
3anaHue K npakTu4eckoii padore: OnpenenuTs peakiuu cBsazen 6anok (puc.9,10).
HcxonHbie TaHHBIC K MPAKTHUECKON paboTe MPUHSATH 10 Tabiuiam 1,2 B COOTBETCT-

BHH C BAPHUAHTOM.
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Taonura 1.Mcxonueie nanaeie K 3agadam Ne 1,2,

Ne No cXeMbl Fi1, kH Fa, kH Fs, kH My, kHwm Mz,
BapHaHTa kHm
1 1 4 15 10 3 15
2 2 6 10 8 6 18
3 3 8 6 11 7 20
4 4 10 9 17 8 2
5 5 12 14 24 9 6
6 6 15 17 28 10 15
7 7 16 20 3 11 12
8 8 19 4 15 12 7
9 9 20 30 25 13 9
10 10 25 32 13 14 10
11 1 6 25 6 2 15
12 2 32 10 7 4 6
13 3 35 12 8 6 12
14 4 20 18 9 18 5
15 5 14 10 12 8 7
16 6 15 9 7 10 11
17 7 7 6 19 12 10
18 8 3 11 20 15 5
19 9 5 9 2 9 6
20 10 16 20 24 10 9
21 1 3 5 6 4 25
22 2 7 13 8 10 4
23 3 12 10 32 5 7
24 4 9 14 28 13 6
25 5 25 18 23 11 9
26 6 20 16 24 10 5
Fi ))17 l Fs 'y&\
1 _ M In .
1M M |F2 1M g
ple ¢
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Pucynok 9.Cxembl HarpyxeHus k 3agadam Ne 1.2

Tabnuma2.BapuanTtel 3a1anuit k 3agade Ne3.

NopapuaHnTa cxema Fi1,xH Fo,xkH m, kHMm , M
1 a 10 11 2 1
2 0 12 1 2
3 B 14 3 5 3
4 r 16 15 6 1
5 i 18 17 7 2
6 e 20 19 8 3
7 a 22 3 9 1
8 0 24 5 23 2
9 B 26 7 42 3
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10 r 28 1
11 I 30 2
12 e 2 3
13 a 4 1
14 3] 6 2
15 B 8 3
16 r 10 1
17 I 12 2
18 e 14 3
19 a 15 1
20 0 16 2
21 B 17 3
22 r 18 1
23 I 19 2
24 e 20 3
25 a 2 1
26 o 4 2
27 B 5 3
= F, F, .
A r B/ \* . C AE
a a 3a =
TR 7 T A SR | )2
a) B
F, m F,
a A 7\ B r c 4
6)
F, F,
m
gz« By f° FE
g‘ 2a S 2a 2a A
9)

Pucynox 10.CxemMbl Harpy>keHus K 3aaaye 3.
KonTposbHbIE BONPOCHI U 33/1aHUS.
1.3anumuTe ypaBHEHUsI pABHOBECUS JIJISl TUIOCKON MTPOU3BOJIBLHON CUCTEMBI CHIL.
2.3anumute GopMyITy IS OTPEJETICHIS] MOMEHTA CHJIBI OTHOCUTEIIBHO TOYKH.
3. Ilpu KakOM YCITIOBUM MOMEHT CHUJIbI OTHOCHUTEIILHO TOUYKH OY/IET paBeH HYJIIO?
4. ChopmynupyiTe yCIOBHOE TMPABHUIO 3HAKOB MOMEHTA CUJIbI OTHOCHTEIIHHO

TOYKHU.
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5.3aMeHUTE PAaBHOMEPHO PACIIPENIEIIEHHYIO0 HATPY3Ky COCPEIOTOYCHHOW CHIION 1
OTIPEICITUTE PACCTOSIHUE OT TOUKH €€ TIPHUIIOKEHHUS 0 TOUKH A.

: 6™
3 g = 4 X H /M

A HHHI |||||||IH| "

77

6.0Hpe,Z[CJ'II/ITG peaKTHBHBIﬁ MOMCHT B 3aJCJIKC.

15kH 20xH m =25 kHM

45 40xH

e

L

2m Y 2m 2w

i |

XoJ BbINOJTHEHHUS PadOThI.
1.M306pa3uth OaskKy ¢ 3aJaHHBIMUA HAarpy3KaMHu.
2.Br1Opath ocu KOOpAMHAT X U Y, COBMECTHB OCh X C OaJIKOM, a OCh Yy
NEPIEHANKYIIIPHO OCH X.
3.eticTBytomyro Harpy3Ky F, MpUI0KEHHON TOJ yTII0M K OCH OaIKd, 3aMCHHTH
JBYMsI B3aUMHO NEPIEHANKYIISIPHBIMU COCTaBIISIFOIIMMHU Fy 1 Fy
4.PaBHOMEpHO paclpeiesIeHHYI0 Harpy3Ky 3aMEHUTh €€ paBHOAeHCTBYomIei Fq.
5.0cB060IUTH OANIKY OT OMOP U 3aMEHUTH UX PEAKIUIMU CBS3EH.
6.CocTaBUTh ypaBHEHUS! paBHOBECUE CTATUKH ISl IPOU3BOJILHOM CUCTEMBI CUJI
TaK, YTOObI B Ka)KJIOM M3 YpPaBHEHUI ObLIa OJJHA HEM3BECTHAS PEAKIIUS CBS3H.
7.IIpoBepuTh NPaBUIBHOCTb OMPEETEHUS PEaKUii OTIOp YPAaBHEHUSIMU
PaBHOBECHSI, KOTOPBIE HE UCIIOJIB30BAIMCH JIJIS1 PEILICHUS 3a0a4H.
8.OTBETUTH Ha KOHTPOJILHBIE BOITPOCHI.
9. ChopmynupoBath BHIBOJ IO padoTe.

OTuer no padore.
[Ipaktrueckas pabora Ne3
Omnpenenenue peakiuii onop.
Llens:

1.3amaua Nel

1.1.Cxema HarpyxeHus
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1.2. Pacuetnas cxema
1.3. YpaBHeHus1 paBHOBECUS
1.4 IIpoBepka NpaBUILHOCTH PEIICHUS
1.5. OtBer
2. 3amgauga Ne2
2.1.Cxema HarpyxeHus
2.2. PacuetHas cxema
2.3. YpaBHEeHUs paBHOBECUS
2.4 TlpoBepka mMpaBUIBHOCTH PELICHUS
2.5. OtBer
3. 3agauga Ne3
3.1.Cxema HarpyxeHus
3.2. PacuerHas cxema
3.3. YpaBHEHMS paBHOBECHS
3.4 [IpoBepka NpaBUIBLHOCTU PELIEHUS
3.5. OtBer
4.0T1BeThI HA KOHTPOJIbHBIE BOIPOCHI.
5. BeiBog mo pabote
IIpakTuyeckas pabora Ned
Omnpenesienue peakuuii Onop peAyKTOPHOIo BaJjia.
Leub: oBIaIcHNE METOIUKON COCTABIEHNS W PELIECHUsI CUCTEMBI YPaBHEHUN
paBHOBECHS ISl IPOCTPAHCTBEHHOM IMPOU3BOJIBHON CHCTEMBI CHII.
Ymenun (snemenmol): -npoussooums pacuemvl npocmeriuiux cCOOpOYHbIX OUHUY,
- onpeoeniamv HANPANCEHUS 8 KOHCMPYKYUOHHBIX IT1eMEeHmMaXx.
3uanun’- 0CHOBbI MEXHUYECKOU MEXAHUKU
- MemoouKa paciema 3j1eMeHmo8 KOHCMPYKYUli Ha NPOYHOCMb Npu uzeube
Teopernuecknii maTepuaJl.
IIpocTpaHcTBEHHAsI MPOU3BOJIbHAS CUCTEMA CHJI — 3TO CUCTEMA CHJI, JIMHUM JIEHCT-
BUS KOTOPBIX PACIOJI0KEHBI B Pa3HBIX MJIOCKOCTSIX U HE IEPECEKAIOTCS B OJTHOM TOY-

K€. BpaI]_[aTeJIBHaﬂ CITOCOOHOCTH CHJIBI OTHOCUTEIBLHO OCH OLCHHUBACTCsA €€ MOMCH -
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TOM. Momenm cunbl OMHOCUMENbHO MOYKU ONpeoeiiemcs MOMEeHmMoM NPOEKYUU Cu-
JIbl HA NJIOCKOCMb , NEPNEHOUKVIAPHYIO OCU, OMHOCUMETbHO MOYKU Nepecedenuss 0CuU
u nrockocmu (puc la).

Moen = nipF-a,
rae npF —mpoekims CHITbl Ha TUIOCKOCTS , IIEPIICHIUKYIISIPHOM OCH,
a — JUIMHA TePIICHIUKYISIpa, OMYIIEHHOTO U3 TOYKH MePECEUCHUS OCH U TIFIOCKOCTH

Ha IIPOCKIHIO CHUJIbI Ha IINIOCKOCTD.

Prcynok 1. MOMEHT CuiIbI OTHOCHUTEIIBHO OCH.

MOMEHT CHIIBI OTHOCUTENBHO OCH CUATAETCS MOJIOKUTEIBHBIM, €CII CHJIA CTPE-
MUTCS TOBEPHYTH a0COIIOTHO TBEPJOE TEJO MO YACOBOW CTPEJNIKE MPH B3IIISAIE € TO-
JIOKUTEIIBHOTO KOHIA OCH.

Ecnu nunus cuitel napannenvha ocu unu nepecekaem ocb, TO MOMEHM CHJIbL
OTHOCHUTEIILHO OCH paseH Hyio (puc.16).

[IpocTpaHcTBEHHAs: MPOU3BOJIbHASL CUCTEMA CHUIJI IIPY MIPUBEACHUU K LICHTPY 3aMe-
HSETCA TJIABHBIM BEKTOPOM Fr;, paBHBIM BEKTOPHOW CyMME IMPHUBEIECHHBIX CHJ U
IJIABHBIM MOMEHTOM M,,;, paBHBIM aJre0panyeckoil cymMmMe MOMEHTOB IPUBOJIMUMBIX
CHJI OTHOCHUTENBHO LIECHTPA NPUBEACHUS.

IIpocTpaHcTBEHHAsI MPOU3BOJIbHAS CUCTEMA CHJI HAXOJUTCS B PABHOBECUU IIPH yC-
nosun: F,=0; M,,=0.

B ciyyae paBHOBeCHS BBINOJHAIOTCSA 6 YpaBHEHNU PABHOBECHS:

EIMix =0; ZEM;=0; =Miz =0; XFix=0; ZXFiy=0; ZFiz=0.
IIpumep pacuyera
3ananue: Ha Baim »eCcTKO Haca)KEHBI LIKMB U KOJIECO, HATPYKEHHBIE KaK TOKAa3aHO Ha

cxeme (puc.2). Onpenenuts cunbl Fo, Fo= 0,4F,, a Takke peakiyy MOAMIUITHUKOB.
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Pucynok 2. PacueTHas cxema penyKTOpHOTO Baia.

1.Copoenupyem cxemy HarpyXeHhsi B IUIOCKOCTb, MEPIECHAUKYISPHYIO OCH Z

(puc.3) U cocTaBUM ypaBHEHHUE PAaBHOBECHS:

2F,=4xH

A

Pucynok 3..IIpoekuus cxeMbl Harpy>K€HHsI B INIOCKOCTh Locuz

>Miz =X Mx=0; (puc.3)

_Fz.ﬁ_z.@+2.2.@:o;
2 2 2
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~F,-12=60-120;

£ _ 60

Tl 5(xH); F,=04F,=04-5=2(xH)

2. ChpoenupyeM CXeMy HarpyKeHus B IUIOCKOCTh, IEPHEHIUKYISAPHYIO OCH X
(puc.2,cxeMa 2) ¥ COCTAaBUM ypaBHEHHUs paBHoBecus: *M,=0; IM,'=0
M, =3M,=0;  2:160 - 6-360 - Ry;-520=0;
- Ry;r520 = -320+2160;
Ryn=-3,54 (xH)
>Mj =0; Rya520 - 2:360 =6 -160 = 0;
Rya520 =720 - 960;
Rya =-0,46 (xH)
3.IIpoBepka mpaBmiIbHOCTH penieHus (puc.2,cxema): JlokasaTs, 4TO
YFy=0; -046-2+6-354=0.
Peakiuu Ry, Rya onpenenens BepHO.
4. CrmpoenupyeM CXeMy HarpyXeHus B IUIOCKOCTb, MEPHNEHANKYISPHYIO ocu Y
(puc.2, cxema 3) ¥ COCTaBUM ypaBHeHMs paBHOBecus: *M,=0; TM,'=0:
XM= XM, =0; 5:160 + Rxjy -520 = 0;
Rxx =-1,54 (kH) ;
Mg =0; -Rxa-520-5-360=0;
Rxa = -3,46 (xH)
5. [IpoBepka npaBuIbHOCTH pelieHus (puc.2,cxemal):
Jloka3atsp, uto XF|x = 0; -3,46 +5 - 1,54 = 0.

Peakuuu Rxj, Rxa onpenenensl BepHO.

3ananue K mpakTHYecKod padore: Ha Ban KeCTKO HACaKEHBI IIKHB M KOJIECO,
Harpy’>KeHHbIC Kak MMOoKa3aHo Ha cxeMe (puc.4). Onpenenuts cuibl Fp, Fro= 0,4F;, a
TaKK€ pPEaKUUM MNOJIUIHUKOB. VCXOJHBIE NaHHBIE MPUHITH B COOTBETCTBUU C

BapUAHTOM.
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Ta6nuna. MicxoaHble TaHHBIC K TpakTUUeckoil pabore Nod

Ne Ne F1, Ne Ne F1, Ne Ne F1,

BAPMAHTA | CXEMbI kH | BapuanTra | cXxembl kH | BapmaHTa | CcXxeMmbl kH
1 1 2 11 1 3 21 1 1
2 2 4 12 2 5 2 2 4
3 3 6 13 3 7 23 3 3
4 4 8 14 4 9 24 4 6
5 5 10 15 5 4 25 5 4
6 6 1 16 6 1 26 6 8
7 7 3 17 7 6 27 7 2
8 8 5 18 8 4 28 8 1
9 9 7 19 9 3 29 9 5
10 10 9 20 10 2 30 10 4

Pucynok 4 . Cxembl HarpyXeHus K mpakTuieckoi padbore No4.
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KoHTpoJibHBbIE BOIPOCHI.
1.Kak onpenenuts riaBHbIA BEKTOP MPOCTPAHCTBEHHON POU3BOJIBHON CUCTEMBI
CUIL.
2. Kak onpenenuth riaBHbIA MOMEHT IPOCTPAHCTBEHHOM MTPOU3BOJIBHON CHCTEMBI
CUIL.
3.YkaxxuTe BO3MOKHbBIE BUJIbI JBUKEHUSI, €CIIU:
a)Mrn = 0; Fru # 0;
0) Mra #0; Frn = 0;
B) Mrn #0; Fro # 0.
4.3anummuTe yCcIIOBHS PAaBHOBECHS ISl IPOCTPAHCTBEHHOM MTPOU3BOJIBLHON CHC-
TEMBbI CHUJI.
Xoa BbINOJIHEHHUS padoThlI.
1.BBINOSHUTH CXEMY HArpyKeHUSI.
2.BBIOpaTh NONOKEHHE NPSAMOYTOJIBHEIX CHCTEM KoopauHaT: XZV, X'ZY!,
3.CBs3U 3aMEHUTD UX PEAKIUSIMHU.
4.CripoeKTUpOBaTh CXEMY B IJIOCKOCTh MEPIECHIUKYIISIPHYIO OCH Z.
5.CocTaBuTh ypaBHeHHE paBHOBecHs: XMiz = 0 u onpeaenuTsh cuibl Fa, Fro.
6.CrpoeKTHpOBaTh CXEMY B INTOCKOCTh MEPIICHIUKYIISPHYIO OCH X.
7.CocTaBUTh YpaBHEHUE PABHOBECHS JJIsl CUCTEMbI CUJI B BEPTUKAIBLHOMU TJIOCKOC-
TH U ONPEACIUTh PEAKIINK CBA3EH.
8.BrIMoMHUTE MPOBEPKY MPABUIIBHOCTH OMPEICICHHS PEaKuii B BEPTUKAIBHOM
IJIOCKOCTH, A0Ka3as, uto XFiy=0.
9.CnpoekTupoBaTh CXeMy B INIOCKOCTh MEPIICHIUKYISIPHYIO ocH Y.
10.CocTaBuTh ypaBHEHHE PABHOBECHUS IJISI CUCTEMBI CUJI B TOPU30HTAIHHOM
IIJIOCKOCTU U ONPEACIIUTh PEAKIINU CBA3EH .
11. BeINIOTHUTE MPOBEPKY MPABUIIBHOCTH ONPEETCHUS PEeaKIuii B TOPU30H -
TaJIbHOU IJIOCKOCTH, JIOKa3aB, 4yTo XFix=0.
12.0TBeTUTH HA KOHTPOJLHBIE BOTIPOCHI.

13.ChopmynupoBaTh BBIBOJ IO padoTe.
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OTtuer no padore.
[Ipaktuueckas pabora Nod
Onpenenenue peakuuii Onop peIyKTOPHOIro Baa.
Heanb:
1.CxeMa HarpykeHus ¢ yKa3aHHEM PEaKIUi CBs3EH U CUCTEM KOOpaUHAT XZVY .
2.Pa3no)keHne cXeMbl HArpyKeHUs 10 IIOCKOCTSIM.
3.0npeneneHne peakunii CBsA3€H B BEPTUKAJIbHOM IIJIOCKOCTH.
4.1IpoBepka MpaBUILHOCTH OINPEEIIECHHS PEaKIUil CBA3EH B BEPTUKAIBHOM IIOC-
KOCTH.
5. OnpeneneHue peakiuii CBA3ei B TOPU30HTAIBHOM MIJIOCKOCTH.
6.1IpoBepka NpaBUIIBHOCTH OIPENEIEHUS PEAKIUN CBS3€M B TOPU30HTAIBHOM TUIOC-
KOCTH.
7.0TBETBI Ha KOHTPOJIBHBIE BOIIPOCHI.
8. BriBoa 1o pabore.
IIpakTuyeckas pabora Neb
OmnpenesieHue HEHTPA THKECTH COCTABHOIO CEYCHUS.
Heab: OcBoeHNE METOIMKN AHAIUTHYECKOTO OIIPEIEIICHUS MTOJIOKEHUS LIEHTpa
TSYKECTU COCTaBHBIX TUIOCKHUX (DUTYP.
Ymenusa (neMeHThl): - onpeodensims Hanps*CeHUs 8 KOHCMPYKYUOHHBIX INeMEHMAX

3nanua(snemenmoi):- 0CHO8bI MEXHUYECKOU MEXAHUKU.

Teopernueckuit MaTepuaJl.
[leHTp TsX)ecTU - 3TO HEMATepUalibHAsl TOYKA TEJa, K KOTOPOU MPUIIOKEHBI
CUJIbl TsbkecTu Tena. OH MOXKET JieKaTh B TOYKE, IJIe HET MaTepUaIbHBIX YaCTHII,
MIPUHAJICKAIUX TAHHOMY TEIly.

HpI/I OMMpCACICHHUUN II0JIOKCHUA LCHTpaA TAKCCTU AaHAJIUMUHYECKUM Memooom

HUCXOMST W3 TOrO, YTO JHOOYI0 COCTaBHYIO IUIOCKYIO (PUTYpYy MOXKHO pa3OuTh Ha
npocTeiire reoMeTpudeckre (GUrypsbl MoJI0KEHNUE HEHTPA TAKECTU KOTOPHIX MOKHO

OTPEACIUTD CICAYIONUM 00Pa30M:
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[Ipu pemiennu 3aaa4 UCHOJIB3YOTCS CIIEIYIOIINE MOJIOKEHUS:
-IIEHTP TSAKECTH CUMMETPUYHBIX (PUTYP HAXOAUTCS HA OCH CUMMETPUU;
- CJIO’KHBIE CEUECHMSI pa3/IeIAI0TCs Ha MPOCTEHIINE Fr€OMETPHUUECKUE (PUTYPBI,
IIOJIOKEHUE LIEHTPA TSKECTU KOTOPBIX U3BECTHBI,
-IIyCTOTHBIE (PUTYpBl PAacCMATPUBAIOTCS KAaK YaCTh CEYEHUS C OTPULIATEIBHOM
IJIOIIA/IBIO.
3aganue K npakTH4Yeckoil padore: OnpenenuTs KOOPAUHATHI HEHTPA TSHKECTU
iockoi ¢purypsl (puc.2). icxoaHble TaHHBIC IPUHITH B COOTBETCTBUU C BapHaH-
TOM.

Tabnuua. McxoHble 1aHHbIE K MpakTUYeckoni padote Ne5

mapameTphbl
BapHaHT cxema B,MmMm b,mMm H,mMM h,mMm R, MM
1 a 70 40 80 - 20
2 0 80 50 90 - 25
3 B 90 60 100 - 30
4 r 100 70 110 - 35
5 1 110 90 120 50 40
6 e 120 90 130 100 45
7 a 130 100 140 - 50
8 0 140 110 150 - 60
9 B 150 100 160 - 50
10 r 160 110 170 - 40
11 i 170 110 180 120 35
12 e 180 120 190 130 30
13 a 190 100 200 - 25
14 0 200 140 190 - 20
15 B 210 150 180 - 25
16 r 220 160 170 - 30
17 I 230 170 160 110 35
18 e 240 180 150 90 40
19 a 250 190 140 - 35
20 § 260 200 130 - 30
21 B 100 70 120 - 25
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22 r 120 90 110 - 20
23 I 130 70 100 60 30
24 e 140 80 90 60 35
25 a 230 170 80 - 40
26 0 250 190 70 - 50

5) 2)

g,
b

B

H

9

Pucynox 2.9cku3sl miockux Guryp.

KOHTpOJ’leLle BOIIPOCHI

1.ChopMynupoBaTh MOHATHE KIIEHTP TAKECTU IUIOCKOU QUTYPBD».
2.YKa3aTh MOJ0KEHHE IIEHTPA TSKECTH MPOCTEUIIINX T€OMETPUUIECKHIX
buryp: -IIPSIMOYTOJILHUKA;

-KpyTa;

-IIOJIyKpYTa;

-IIPSIMOYTOJILHOTO TPEYTOJIbHUKA.
3. Kak u3MeHsTCS KOOpIMHATHI LIEHTPA TSKECTH TIOCKOU (PUTYPHI X, Ve
€CJIM YBEJIUYUTD BBICOTY (DUTYPHI MPH 33JJAHHOM MOJIOKEHUH CUCTEMBI
KOOpAUHAT?
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Xo/ BbINIOJTHEHUsI Ppa0OThI.
1.Berueptuth 3cKu3 GUrypel B COOTBETCTBUU C 33JaHUEM.
2.Pa30uth ¢urypy Ha mpocTeuine reoMeTpUIeCKIe; MOKa3aTh MOJI0KEHHE
LIEHTPA TSHKECTU KaXA0M (UTYPBHI.

3.0mpenenuTs MIOMAAN MPOCTEUIINX QUTYD.

4.0mnpenenuTh KOOPAUHATHI LIEHTPOB TSKECTH MOTyUYEHHBIX (UTYP OTHOCH-
TEIbHO BHIOpaHHOM cucTeMbl koopauHaT XOY.

5.0mpenenuTs KOOPIUHATY X IIEHTPA TSHKECTH BCEH (PUTYPHI:

XCZZAiXi /ZAi
6. Onpenenutb KOOPAUHATY Yc LIEHTPA TKECTH BCeH (PUTypHI:
Yc = ZAi yi/ ZAi
7.YKa3aThb MOJIOKEHNE LIEHTPA TSHKECTU BCel (UTYpbl Ha 3CKU3E.
4.0TBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.

5.ChopmynupoBath BbIBOJ IO padoTe.

OTtuéT mo padore
[Ipaktrueckast pabora No5.
Omnpenenenre MEHTpa TSHKECTH COCTABHOTO CEYEHUS
Lens:
1.9cku3 Gurypsi

2. Pa30uBKa cocTtaBHOH (UTYpHI Ha POCTECHIIIHE:

3. Onpenenenue wiomaael MpoCcTeHmx Guryp:

4. OnpeneneHne KOOPAUHAT IIEHTPA TSHKECTU MPOCTEUITNX (PUTYP OTHOCUTEIIHHO
BBIOPaHHOM CUCTEMBI KOOPAUHAT:

5. Ompenenenne KOOPAUHATHI X . IIEHTPA TSHKECTU BCel (PUTYpBI

6. Onpenenenre KOOPAUHATHI Y . LIEHTPA TAKECTH BCel (UTYPBI
7.OTBETHI HA KOHTPOJIbHBIE BOITPOCHL.

8.BriBOI.
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IIpakTHuyeckas padora Ne6.
OmnpeneneHue napaMeTpoB IBUKEHHUS TOYKH.

Hean: hopmupoBaHre yMEHUH ONMpEISICHIS KHHEMAaTHUECKHUX MTapaMeTPOB TOUYEK
BpaIIalOUIErocss U MOCTYyNaTeIbHO JBUXKYIIETOCS TBEPAOIO Teja.
Ymenua: (anemenmuol) npouzeooums pacuemuvl mexaHuueckux nepeoad;
3unanua: (3nemenmol)-0CHOBbI MEXHUYECKOU MEXAHUKU, KUHEMamuiecKue Xxapax-
MepuUCmuKu MexaHu3Mos.

Teopernueckunii MmaTepuall.

K npocreiimmm ABUKEHUSIM TBEPAOTO TEIA OTHOCITCS MOCTYyNaTEIbHOE U Bpa-

IaTEIbHOE JBUKEHUE BOKPYT HEMOABWKHOW ocu. [Ipm mocTynaTenbHOM ABUMKE-
HUU TBEPJOrO TeJIa BCE €r0 TOYKU HMEIOT paBHbIE KWHEMATUUYECKHUE TapaMeTphl.

TlocmynamenvHoe TBUXKEHNUE MOXKET ONMUCHIBATHCA 3akoHOM S = f (t).MrHoBeHHas
— </(t)- — v/
CKOPOCTb MOCTynaTenbHoro apmkenns V = S'(t); yckopenue a = V/ (1).

[Ipu spawamenvrom NBUKEHUH BOKPYT HETIOJIBH>KHON OCH BCE TOYKH TBEPJIOTO Te-
J1a IBMOKYTCS TI0 OKPYKHOCTSIM C PaIUyCOM, PAaBHBIM PAaCcCTOSHUIO OT TOYKH JI0 OCH
BpaIlleHUs, B TUIOCKOCTSX, MEPIICHIMKYIISIPHBIX OCH BpallleHus. BpamareiabHoe 1BU-
KEHUE omuchIBaeTcs 3akoHOM ¢ =f (1) u xapakTepu3yeTcsi CleayIOIUMHU TapamMmeTpa-
MU

- () - y2ll080€e nepemeujeHue - yroi, Ha KOTOPBI OBOPAYUBACTCS TBEPIOE TEJIO
BOKPYT HEMOABWXKHOU OCH; ¢, paJilaH, Tpaayc, 000poT;

- - Y2108as CKOPOCMb XapaKTepU3yeT OBICTPOTY U HAMpPaBJICHH BpalaTelb-
HOTO JBHKEHHUS TBEPAOTO TEla; M, C'; B Cllydae 3aJaHus ABWKeHHs (GyHKIMeH
¢ =f (1), yrioBast CKOpocTh onpeesnseTcsi IepBoi MPOU3BOIHON OT yriia MOBOPOTA
o BpeMeHu, T.e. 0=¢ (t);

- N —wacmoma epaujernus - CKOpOCTHas XapaKTCPUCTHUKA, N, MI/IH_l,

- € - y2ll080e YCKOpeHue XapaKTepu3yeT ObICTPOTY U3MEHEHHUS YTIIOBOH CKO-

pPOCTH B €IMHUIy BPEMEHH; €&, C2;B Cllydae 3aJaHus ABWKEHHS (YHKIMEH
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¢ =f (1), To yrioBoe yckopeHue onpeaensiercsa Kak BTopasi IpOM3BOAHAsI OT yIJIO-
BOT'0 IEpEMEIICHHUS 110 BPEMEHHU WX KaK TepBas MPOU3BOAHAS OT YIJIOBOM CKO-
poctu 1o BpemeHH, T.e.: €= @/(t) uwm €= (t); yrmosoe yckopenue mmeer
HalpaBJICHUE YIJIOBOM CKOPOCTH B CiIy4dae YCKOPEHHOTO JIBUKEHUS U MPOTHUBO-
MOJIO’KHO YTJIOBOM CKOPOCTH B ClIydae 3aMeJJICHHOTO BpallleHUsl.
Bce Touku Bpariaroomerocs TBEpAOro Tella XapaKTepU3yI0TCs CIEAYIOIUMHU KuHe-
MaTHYECKUMHU [TapaMeTpaMu:
-IUHEUHOU CKOpocmbio V, HAIIPABIEHHOM IO KAaCaTEJIbHOU K OKPYKHOCTH:
V=mo'R, M/c
-KacamenbHbiM YCKOPEHUEM d., XapaKTePU3yIOIIUM H3MEHEHUE BEIMYMHBI BEKTOpa
CKOPOCTH B €TUHUITY BPEMEHH U HAIPABJICHHBIM 10 KacaTeIbHOW K TPACKTOPHUU:
a.= ¢ R, m/c?
- HOPMAbHBIM YCKOPEHUEM dp, XapPaKTEPU3YIOIUM H3MEHEHHE HaIllpaBJICHUS
BEKTOpa CKOPOCTH B €IMHUILy BPEMEHH U HAMpaBICHHBIM IO PAAUYCY K LEHTPY

KPUBU3HBI TPACKTOPHUHU:

2
a :V—, m/c?;
R

n

-“NOJIHbIM YCKOpeHUuem a, OpcaciiiCMbIM BCKTOpHOﬁ CYMMOﬁ KaCcaTCJIbHOI'O U

HOPMAJIBHOTO YCKOPEHUU:

a=a’+a’ = Rq/(gz +a)4)

3ajaHne K NpaKTH4YecKoii padore:

3aganue Nel. [Ipu 3amycke nBUTaTess €ro MIKKB, TMaMeTpoM d, B TEUCHUE IEPBBIX
HECKOJBKMX CEKYHJ| Bpaiaercs corjacHo ypaHeHuto ¢ =f (). Ompenenutsb cko-
POCTH U YCKOPEHUS TOUYEK, PACIIOI0KEHHBIX Ha 000/1€ IIKMBA, B MOMEHT BPEMEHH t.
N300pa3uTh Ha cxeMe KHHEeMAaTUYEeCKUE IMapaMeTPhl BpaIlaTeIbHOTO IBUKEHUS IIIKH-
Ba U TOYEK, PACIIOJIOKEHHBIX HA ero o0ojae. VcxomHbie JaHHBIC TPUHSATH B COOT-

BETCTBUU C BapUaHTOM 1o Tadmuie 1.
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Tabmuua 1.Mcxoquele naHHble K 3agaHuro Nel.

Bapﬁjuna d,mm ¢ =f (1) t,c Ne papuanrta d,mm ¢ =f (1) t,Cc
1 200 0.2t 3 13 120 0.4t 5
2 140 0.6t° 4 14 130 0.8t 6
3 150 0.9t 5 15 140 0.5t 4
4 160 0.2t3+3 6 16 150 0.2t+8 3
5 170 0.4t 7 17 160 1.2¢3 7
6 180 0.2t3+4t 8 18 170 0.3t3+2t 8
7 190 2.2t 9 19 180 3.2t3 9
8 200 0.5t3+3t 2 20 190 4.213-6 10
9 230 0.2t3-2 10 21 200 0.2t3+2t 4
10 220 4.283 5 22 150 0.6t>-5 6
11 210 2t3+4 7 23 160 2t 3
12 160 0.7t 6 24 140 5.2t3 7

3ananue 2. /[Brxenue rpysa 4 3aJaHO YpaBHEHUEM

S =at?+bt +c, rme [S] =M, [t]=c.
Omnpenenutb CKOPOCTh M YCKOPEHHUE TPy3a B MOMEHTHI BpEMEHH 1, a TakyKe CKOPOCTh
¥ YCKOpPEHHE TOYKH B Ha 000/1e Oapabana jaedeaku (puc.l). MicxomaHble TaHHBIC TPH-

HATH B COOTBECTCTBHUU C BApHUAHTOM IIO Ta6J'II/II_Ie 2.

lo

Pucynok 1. Cxema k 3aganuto 2.
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Tabmuua 2. UcxonHusle JaHHBIE K 3aJaHUI02.

Ne Bap. 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13

a, m/c? 2 0 3 0 3 3 2 0 4 2 1 0 2

B, M/C 0 3 4 2 0 4 0 3 4 2 1 2 3
c, M 3 4 5 6 7 8 9 4 5 2 3 1 0
r, M 0,2 0,3 04 | 05|06 |07 07|08 |0908)|07]06 1|05
ti.c 1 2 1 2 1 2 1 2 1 2 1 2 1
ta.c 3 4 3 4 3 4 3 4 3 4 3 4 3

Ta6numa 2 (npoxomxkenue). cxoaHblie TaHHBIC K 3aJIaHUIO 2.

Ne Bap. 14 15 16 17 18 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26

a, M/c? 3 4 0 2 1 4 5 6 0 5 4 0 3

B, M/C 0 2 4 5 0 1 2 3 5 2 3 1 5
c, M 2 3 4 5 6 7 8 9 0 9 8 7 6
I, M 0,3 04 05 (06 |07 |08 |09 06 |05|04 03]|02]|03
ti.c 2 3 2 3 2 3 2 32 3 2 3 2 3
ta.c 4 5 4 5 4 5 4 5 4 5 4 5 4

KoHTpoJsibHBIE BONIPOCHI.
1.Ha3oBuTe KUHEMAaTUUECKUI MapaMeTp, XapaKTePU3YIOIIUNA OBICTPOTY U
HaIIpaBJICHUE TIOCTYIATEIBHOTO ABUKEHHUS?
2.Kakoli mapameTp xapakTepu3yeT U3MEHEHHE BEJIMYMHBI BEKTOPAa CKOPOCTH TOY-
KU B €JUHUILY BPEMEHU?
3. .HazoBuTe KMHEMATUYECKUN MTapaMeTp, XapaKTEPUIYIOIINI OBICTPOTY H3MeE-
HEHHUsI YIJIOBOM CKOPOCTH B €JUHUILY BPEMEHH.
4.1Ipu KaKOM ABUKEHHH YIJIOBOE YCKOPEHHUE IPOTUBOMOJIONKHO YIIIOBOM
CKOpPOCTH?
5.KakumMy KHHEMaTHYECKUMH IIapaMeTpaMH XapaKTEpU3YEeTCSA MOCTYHATEIbHOE
NIBIDKEHUE?
Xoa BbINOJTHEHUs1 padoThl.
1.3amanue 1.

1.1.0npenenuTs yrioByr CKOPOCTb.
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1. 2. OnpenenuTts yrioBoe YCKOpPEHHE.
1.3.0npenenunTs JIMHEHHYI0 CKOPOCTh TOUYEK, PACHIOJIOKEHHBIX Ha 000/1€ IIIKKBA.
1.4. OnpenenuTs BEIMUNHY KaCaTEIbHOIO YCKOPEHUS.
1.5. Onpenenuts BEIMYMHY HOPMAJIBHOTO YCKOPEHUSI.
1.6. Onpenenuth BEIMUNHY MOTHOTO YCKOPEHUSI.
1.7.BeraepTuTh CXeMy N300pKCHHS] KHHEMAaTHYECKHUX MTapaMeTPOB JIBHKCHHUSI
TBEPJIOTO TeJa U €ro TOYEK.
2.3ananue 2.
2.1.0npenenutb CKOPOCTh IBUKEHUA IPy3a IJIsl MOMEHTOB BPEMEHHU t1 U 1o,
2.2. OnpenenuTs YCKOPEHUe JBUKEHUS Tpy3a JJIsi MOMEHTOB BpEMEHH t1 U 17
3.0TBETUTH Ha KOHTPOJIHHBIC BOITPOCHI.
4.ChopmynupoBaTh BBIBOJI IO padoTe.
OTtuer no padore.
[TpakTrueckas pabota Ne 6
OrnpeneneHue napaMeTpoB JIBUKEHUS TOUKH.
Llens:
1.3ananue 1:
1.2. Ucxomquble JaHHEBIE.
1.3.0mnpenenenue yriioBoi CKOPOCTH.
1.4.0OnpeneneHue yrioBoro yCKOpeHHs.
1.5.0npenenenune KacaTeabHOr0 YCKOPEHUS.
1.6. Onpenenenrie HOPMaIBHOTO YCKOPEHUS
1.7.0npeneneHue noJHOT0 YCKOPEHHUS.
1.8.CxeMa KHHEMAaTHUYECKUX MTapaMeTpOB.
2.3a1anue 2.
2.1. UcxonHuple NaHHEBIE.
2.2. OnpenenieHue CKOPOCTH JBUKEHUS Tpy3a JIJIE MOMEHTOB BPEMEHH t1 U 1o,
2.3. OnpeneneHne yCKOPEHUs JBWKEHUS Tpy3a [ MOMEHTOB BPEMEHH t1 U )
3.0TBeTHl HA KOHTPOJIBHBIE BOITPOCHI.

4.Bp1BOJ 10 paboTe.
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IpakTueckasi padora Ne/.
IHocTpoenne 3M0Op NPOAOJILHBIX CHJI M HOPMAJIbHBIX HANIPSKEHUH.
Omnpenenenue adCOMIOTHOIO yJIMHEHHs Opyca.
eab : 0CBOCHHE METOIUKHU MTOCTPOCHUS AIIOP MPOAOJIBHBIX CUJI U HOpMaJlb-
HBIX HallPSDKEHUN | ONIpeAeIICHHs a0COFOTHOTO YIUTMHEHHS Opyca.

Ymenusa (snemenmoi): onpeodenams HanpsaxiceHus 8 KOHCMPYKYUOHHBIX IeMEHMAX
3nanusn: (s1emenmot) MemoouKa pacuema 1eMeHmos KOHCMPYKYUll Ha npod-
Hocmb u Hcecmrkocms (MPOJIOJIbHAS CUIIa, (GOPMYIIBI JIJIs1 OTpeIeICHUS
IIPOJIOJIBHBIX CHJI, HOPMAJIbHBIX HAIPSKEHUN U a0COTIOTHBIX YAJIMHEHUM, TPaBUiia

MTOCTPOEHUS SIIOP)

Teopernyecknii maTepuaJl.

Brenrane cuitbl, BRI3BIBAIOIINE PACTHKEHUE (CKATHE), TPHIIOKESHBI BIIOJIb IPO-
nonbHOM ocu Z. [Ipu pabote Opyca Ha pacTsiKeHHE (C)KaThe) B €ro MONepeyHoM ce-
YeHWH BO3HUKAET MpojoibHas cuiia N. IlpodonvHas cuna 6 1106om nonepeyHom ce-
YeHUU YUCIeHHO PABHA an2edpaulecKol CymMme npoeKyull Ha e20 NPoOOoTbHYI0 OCh
gcex npunodcennvlx k ocmaguietics yacmu gnewtnux cui. N = Fiz ocru.

IIpasuno 3uaxos o N: Ipu pacTsSHKEHUH TPOAOIbHAS CHJIA TIOJIOKUTENbHAS, TIPU
CKaTUH — OTPULIATEIILHAS.

Anropa npodobHbix cun — rpaduK pacrpeaesieHus MPOA0IbHBIX CUJ BAOIb
JUTMHBI Opyca.

IIpasuna nocmpoenus snopol npodoavhsix cun IN:

1.ITpoBoauTcst 6azoBast (HyseBas) TUHUS SIMIOPHI MAPAIIIEIBHO MPOI0TBHON

ocu Opyca.

2.ba3oBas nuHUs SIIOPHI pa30uBaeTCs Ha y4acTKU. [ paHuIiaMu y9acTKoB

SIBJISIFOTCST TOYKH TIPUJIOKCHHS BHEIITHUX HArpy30K. YUacTKH HYMEPYIOTCS Om
€80600H020 KOHIIA.

3.0mnpenenseTcs BeIUYHHA IMPOJTOILHON CHITBI Ha KaXKIOM y4acTKe C

UCIIOIb30BAHUEM METO/1a CEYEHUH.
44



4 TleprieHIUKYISIpHO 0A30BOM JTMHUM OTKJIAJBIBAIOTCS MOTYYEHHbIE 3HAUEHUS
IIPOJIOJIBHBIX CHUJI B TPOU3BOJILHOM Macitabe. Yepe3 KOHIbI OpAMHAT MPOBO-
TATCS IPSIMBIE JIMHUM, POCTABJISIIOTCS 3HAKU U BBITIOIHSETCS IITPUXOBKA TIEP-
NEHAUKYJISIPHO 0a30BOil JIMHUU.

NHTEHCUBHOCTL pacnpeleseHns NPOJOJBbHOM CHJIBI IO IOMEPEYHOMY

N
CEUCHUIO XapaKTEPU3YIOT HOPMANbHbIE HANPANCEHUS' o= (A — momans

MOTEPEYHOT0 CEUCHHUS ).
Iniopa HOpMAIbHLIX HAnPAXCceHUuti- TpaQUK pacrpeeIeHUs] HOPMaIbHbIX
HanpspKeHUH 1o 1yiiHe Opyca.

IIpasuna nocmpoenus 3nopvl HOPMATLHBIX HANPAXCEHUL Do
1.ITpoBonutcst 6a30Bast (HyseBasi) JIUHUS SMIOPHI apaieIbHO MTPOAOJIBHON
ocu Opyca.
2.I'paHAIIBI yI4aCTKOB SITIOPHI OMPEICISIFOTCS TOYKaAMU TPHIOKCHHS BHEIITHUX

CHJI M TOUKAMU U3MEHEHHUS TTOTIEPEYHOTO CEUCHUSI.

3.0mnpenenstorcs 3HAUCHHUS HAPSDKEHU Ha KaKJIOM U3 MTOJTYYeHHBIX y4aCTKOB.
3Hak JG COOTBETCTBYET 3HaKy O N.

4 TleprieHnUKyIIpHO 0a30BOM JJMHUU OTKJIAIBIBAIOTCS TMOJTYUYEHHBIE 3HAUCHUS
IIPOJIOJIBHBIX CHJI B IPOU3BOJILHOM Maciitade. Yepe3 KOHIbI OpAMHAT MPOBOASITCS
MPSIMbIE TUHUU, IPOCTABIISIOTCS 3HAKU U BBITIOJIHSIETCS IITPUXOBKA MEPIICHINKY -
JSIpHO 0A30BOM JIMHHH.

W3meHenue aimHbl Opyca Ha OTAENIBHBIX YYacTKax onpeaesieTcs no popmyie:

AEI = _O-I]:.jgl ’

rae £ —Moayib TpOAOJIbHOM YIIPYTOCTH, XapAKTEPU3YIOIINN KECTKOCTh MaTeprUaia
IIPU PACTSKEHUH.

VY anunenue Bcero Opyca onpezensercs anredpandecko CyMMon yTMHEHHUH
OT/ICJIbHBIX YYACTKOB: Al=> AL,
Ipumep: IlocTpouTs 3MI0PHI IPOAOJIBHBIX CUJI U HOPMAJIBHBIX HANIPSIKEHUH,

OnpenenuTs yUIMHEHHE CBOOOIHOro KOHIA, ecii B = 2-10° 5/ Mm2,
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1.0npenenenre BeIMUMHBI MPOIOJIBHBIX CHII HA KaXKIOM Y4acTKe:
N, =0; N, =30kH;
N3 =30 -38 = -8(Kn);
Ns=30-38-42=-50(KH)

',;-_j IIIV If 7 El? ';2 e . 2.IToctpoenue ON 1o HANIEHHBIM 3HAYCHHAM
by 508w fed 2 mpotom cu
~= | |
A ’ ' 3.0mnpeneneHne BETMUUHbI
A @ !m Gé) Q# ' 5
| a2l Qdrled, Sre | 351 HanpsDKCHUM Ha KaXXKJIO0M Y4acCTKe U
' ! MOCTpOEHUE IC.
I .7
T1 1 0 :
aE CRFRT
} l | Az L i IR
i | 103
; l f ; Oé=:§94B2-2150H/ﬂuw2
I L : 2-10
A5 @g S
) 3
; O§==§9;E%-=100H/ﬂmf
? 3-10
PR ' FOMN ~8.10°
1 04:%:—26,711/%142
o @ 2 @ .
AT dowin 6, -=501" gz,
Ul ¥ =i |
3O ' 6 Hlfum?
= @ @ /’”'}
el @

Pucynok 1. Cxema k nmpumepy.

5.0mnpenenenne a0CONMIOTHBIX YIJIMHEHUN OTIEIbHBIX yU4aCTKOB

3 3 3
ar =20390 o 6, 10000 a7, ar, 2220 OIT 05,
2-10 2-10 2-10
— . . 3 — . . 3
A, = 26,7 0,451 10 0,053 " Agszwz_oiﬁw
2.10 2-10

6.Y nmunaenue opyca: A1= 0,375 + 0,05 —-0,053 - 0,167 = 0,16(mm)
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3amaHue K nmpakTuueckoi padore: [y 3amaHHON cxeMbl HarpyxeHus (puc.l)
MOCTPOUTH BIIOPHI MPOJOJBHBIX CUJI U HOPMAIbHBIX HAMpPsHKEHUH, ONMpPENeiIuTh
abcomoTHOe ymnuHeHue Opyca. McxomHbie maHHBICE NPUHATH 1O TaOIUIE B
COOTBETCTBUH C BAPUAHTOM.

Tab6anua. Mcxonneie aHHbIE K TPaKTHUECKON pabote Ne7.

Ne | Cxe-| Fq, Fo | F3, | A1 | A2 a Ne | Cxe- | Fy, Fo, Fs, | A1 | A1 a
Bap | Ma | kH | kH | kH |cM? [emM®| M | Bap | mMa | kH | kH | kH | M| eM? | M
1 a 10 | 24 | 2 1 2 |06 14 0 8 13 | 15 2 (06
2 § 14 | 13 | 3 |141(19|08 | 15 B 7 4 16 | 14|19 10,8
3 B 39 | 23] 4 |19|25] 1 16 r 6 8 26 |19 25| 1
4 r 23 | 15| 5 | 25(28 |05 | 17 i} 23| 45 | 1312528105
5 i} 15 | 24 | 6 1 2 06| 18 e 14 | 32 | 27| 1 2 (06
6 e 32 | 4 7 11411908 | 19 a 24 | 24 | 28 (14 |119]|0,8
7 a 8 |16 | 8 |25(28|08]| 20 0 31| 14 | 24 |25]128|05
8 0 5 [25] 9 [19|25] 1 21 B 34| 16 | 2311925 1
9 B 9 [30]10] 1 2 106 | 22 r 5 24 | 15 | 1 2 (06
10 r 12 | 14 |11 | 14|19 |/08 | 23 Il 16 | 18 | 40 |{1,4]19 0,8
11 I 45 | 15 112 |16 |22 | 1 24 e 17 21 24 116|122 1
12 e 24 | 6 |13 |25(28|08| 25 a 24 | 26 | 34 |25|2810,8
13 a 23 | 8 |14 | 1 2 106 | 26 0 20| 34 | 32| 1 2 (06
A, A
B A 4 F3; A, A
F, Fi : F F
g A L N T SAEIRS A —:—(—1»———-———9—>T—>———
:e"a( 2a _ a a ‘a aIEOEEailEOE
a) 6)
. Ay p . A3
i & F, 1 E £ A
—;—(—T——w—>-~ ————— & - SO e SN A
‘edaLa;IE aye 24 N| lie a a 9 sle a5
8) 2)
] “ F, 4 F A &
S 2 A 1 15 ! F,
B e mm St e R B o it R s
g a a a a a a a a 2a
0) e

Pucynok 1. Cxembl HarpyxeHnus Opyca
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KoHTpoJibHBIE BONPOCHI.

1.HazoBute BHyTpeHHue cuioBble akTopsl (B.C.d.), Bo3HHKaIONIKUE B TONEPEUHOM
ceYeHUH Opyca MpHU pACTSHKEHHH.
2.Kax onpenensiercss Beau4rHa MpoA0IbLHON CHIIbI B IOTIEPEYHOM CEYEHUN ?
3.Kak omnpenensiercst BennynHa HOPMAJIbHBIX HAMPSHKEHUHN B TI0OOM MOMEPEYHOM
CeUeHUun?
4 Kakoii TuHUEN N300paXkatoTcst SMIOPHI IPOJOJIBHBIX CUIT U HOPMAJIbHBIX
HaAIPSDKEHU?
5.B Kakux ceueHusIx Mopa HOPMAIbHBIX HAIPSDKEHUN CKAYKOOOPa3HO U3MEHSIET
CBOE 3HaUEHUE?

6.Kak mpoBepuTh MpaBUIbHOCTH MMOCTPOCHHUSI SMIOPHI MTPOJOIBHBIX CHII?

7.Kak onpenenuTs BeTMYUHY aOCONIOTHOTO YJTMHEHHSI OTAEIBHOIO ydyacTKa?

XoJ BbINOJHEHUS PpadoThlI.

1.ITocTtponTs 3MIOPY NPOAOJIBHBIX CHII:

1.1.pa36uth 6a30BYIO JTUHUIO SIIOPHI HA YYACTKH C MOCIEAYIONIEH UX
HyMepalKeil 0T CBOOOJHOTO KOHIIA;

1.2.onpenenuTs BETUUYUHY TIPOJOJILHON CHIIBI HA KaXKJIOM Y4acTKe;

1.3.0T0XKUTH MOTYYCHHbIE 3HAUCHUSI OPJMHAT U COCTUHUTH UX MPSIMBIMHU JINHUSMH,
napasiesibHO 0a30BOM JIMHUY;
2.ITocTpouTh 3MI0PY HOPMAJIBHBIX HAIPSYKEHUI:
2.1.pa3ouTh 6a30BYIO JIMHUIO SIIOPHI HA YYACTKH C MOCIEIYIONEeH X
HyMepalueil oT cBOOOIHOTO KOHIIA;

2.2.0TIpeICIUTh BEIMYNHY HOPMAJIbHBIX HAMIPSHKECHUIN Ha KaXIOM Y4acCTKe;
2.3.0TJIOKUTH MOTYYCHHBIC 3HAYCHUS OPAUHAT U COCTUHUTD UX MPSIMBIMU

JTUHUSMH, TTApaJUIeIHFHO 0a30BOM JTMHUH.

3.0npenenutb 3HaUeHHS a0COMIOTHOTO YJIMHEHUS HA KaXXJOM Y4acTKe.
4.0npenenuTh BeJIMYMHY a0COJIIOTHOTO YIJIMHEHUS BCEro opyca.

5.0TBeTUTH Ha KOHTPOJIbHBIE BOMPOCHI.

6. CchopmynupoBaTh BBIBOJI 11O paboTe.
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OTtuer no padore
[Ipaktuueckas pabora No7/
[TocTpoenune >miop MpOAOTBHBIX CHJI M HOPMATBHBIX HATIPSDKCHHM.
Omnpenenenre aOCOMIOTHOTO yAJIMHEHUs Opyca.
Lens:
3amanwne: [locTpouTh 3MIOPHI TPOIOJIBHBIX CHJI 1 HOPMAJTLHBIX HAIIPSIKEHUH,
onpenenuTh abCOMIOTHOE YUTMHEHUE Opyca.
1.Cxema HarpyKeHus:

2.0HpCI[€JI€HI/IC IIPOAOJIBHBIX CHJI Ha KAKIOM YYACTKE U IIOCTPOCHHUC 3ITIHOPEBL

IMPOOOJIBHBIX CHJI.

3.0npeneneHrue HOPMAJIbHBIX HAPSKEHUH HA KaXKIOM YYaCTKE U IIOCTPOCHUE
AIIOPbl HOPMAJIbHBIX HAMPSHKEHUH.

4.0npeneneHue yaJIMHEHUN OTACIBHBIX YYaCTKOB Opyca.

5.0npenenenue yaIuHeHUs Bcero Opyca.

6. OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.

7.BbIBO.
IIpakTuyeckas padora Ne8

Pacuerbl 371eMEHTOB KOHCTPYKIMHA HA IPOYHOCTh U KECTKOCTH MPHU
PacCTAKeHHUH, CKATHM.
Hean: OcBoeHNE METOIUKH pacyeTa 3JIEMEHTOB KOHCTPYKIMU HA IPOYHOCTH U
KECTKOCTb IIPU PACTSHKEHUHN, CKATHH.
Ymenun: onpedensmo nHanpsasicenus 6 KOHCMPYKYUOHHBIX INEMEHMAX

3nanusa: memoouxka 6bINOAHEeHUs. pacuyemoes Had npovYHoCmbv U JHcecnKocms npu

PAaACmAdNCEHUU, corcamuu .

Teopernuecknit MaTepuas
CylHoCTh npogepoyHblX Pacue€TOB HA MTPOYHOCTH JIEMEHTOB KOHCTPYKIUHN 3aK-
JIIOYAETCS B ONPEACIICHUU BEJIMYMHBI MAaKCUMAJIbHBIX HANIPSKEHUM U B CPABHEHUU

WX C BEJIMUMHOMN JAOITyCKAaCMBbIX HaHpH}KeHI/Iﬁ B COOTBCTCTBUH C YCJIOBUCM IIPOI-

HOCTH.
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max

N
Ycnoeue npounocmu npu pacmsaxycenuu. o, = G [],

I'TIC Omax — MAKCHUMAJIBHBIC PACUCTHBIC HAIIPAKCHUA, MHa;

N- mpotosibHas cuiia, 3aBUCSAIIAs OT BHEIIHUX Harpy3ok, H;

A— momanapb MmorcpcYHoro CCUCHU:I, MM2

O-npe().
[6] — monmyckaeMoe HOpMajbHOE HanpsbkeHnue, Mlla [o]=

TJI€ Onpen —IPEACTHHOE HATIPSHKEHUE,
IUIS TUTACTHYHBIX MATEPUATIOB Gppes= Or;
JUTSL XPYTIKAX MaTepUaioB Oupen= O,
[S]- TpeOyembIii K03 uLMEHT 3amaca MPOYHOCTH

Ha ocHOoBaHUM ycI0BUSI MPOYHOCTH MOTYT OBITh BBIIOJHEHBI POEKTHBIN U MPOBE-

pOUHBINA BUBI pacueToB. CYIIHOCTb #pOeKmHo20 pacdyeTa 3aKJII04aeTCs B Olpeaese-

HHHU pasMECPOB IIOIIEPEIHOI0 CCYCHUS.

As N
[o]
CyHoCTh MPOBEPOYHOTO PACcUETa ANEMEHTOB KOHCTPYKIUNA Ha HKECTKOCTh 3aK-

JIOYAETCsl B CPAaBHEHUU MAaKCUMAaJIBHBIX JeopMalinii ¢ JomycKaeMbIMu Jiehopma-

IHUAMMUA. HpI/I PacCTAXKCHHUHN, CKATUHU YCIOBHC ) KCCTKOCTH BBITIVEAAUT CIICAYIOIITUM 00-

pa3oM: aOCOIOTHOE YAJIMHEHUE Opyca Al <[ar].

max —
[IpuMepBb! BBITTOITHEHUS.

Ilpumep 1.

[TpoBepUThH MPOYHOCTH M KECTKOCTH dJIEMEHTA KOHCTPYKIUH (pHc.l), eciu
o, =180 mIla, [S] =3, [A]= 0,14 mm; b=10mm, h =20Mmm.

Penienue:

1.1.0npenenenue nojaoxeHust HaMOOJIee ONACHOTO Y4acTKa

1.1.1. ITocTpoeHue 3mopsl MPOAOJIbHBIX CUI:

N=X Fi OCT. 1. N1=8 KH; N2 =-4xH

1.1.2.ITocTpoenue 3M0pbl HOPMAIBHBIX HAINPSKEHUI.
N
o=—,mlla
A
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8.10° 4.10°
O-l: =40, O_2 = — =
10-20 10-20

1.1.3. Haubonee onacHslil yyacTok 1
1.2.0npenenenue BEIUYUHBI JOMYCKAEMOTO HAIIPSHKEHUS

[o] =% = % =60mlla

1.3.0H€HKa IMPOYHOCTH IJICMCHTA KOHCTPYKIHUU: ITPOYHOCTD 06CCHC‘ICH3, T.K.

omax =40MmIla < [o]= 60 mlla

Q,8m o, 7m

D ch -

(4
’ |
(——C e AN A |0kl ‘ : }._ = l
|
|

&

‘ ‘ ‘ INCwIt)

I | | rs (M S rm 2)
()

20 o, 12

. INE ()
o, 0z

Pucynok 1. Pacuetnas cxema k npumepyl.
1.4 .TIpoBepka ®eCTKOCTH
1.4.1. Onpenenenre aOCOMOTHOTO YJIMHEHUS OTACIBHBIX YYACTKOB U MOCTPOCHUE
AIIOPHI A0COMIOTHBIX YATUHEHUN: DAL

o, !, _—20-02-10°

A =0; Al = =—0,02mm;
¢ > 2.10° "
3
A, = Az, + w =-0,02+014 =012n
2-10
1.4.2. makcuManbHOE a0COIOTHOE YAJIMHEHUE Opyca Al =012um

1.4.3. OneHka )ecTKOCTH Al =012mum < [Az]=014mum , 5KECTKOCTH 0becIeueHa.
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1.5.01BeT: IMPOYHOCTH U )KCCTKOCTD 3JICMCHTA KOHCTPYKIIUU 00eCIICUCHBI

Ilpumep 2.

JI1st 3a1aHHOM CHCTEMBI IBYX CTEPIKHEW OJJMHAKOBOTO MOTIEPEUYHOTO CEUCHHUS,
COCTaBJICHHOT'O U3 JIBYX PaBHOOOKHUX YTOJIKOB, Harpy>keHHoro cuioit F= 170 kH
(puc2),nogobpats o 'OCTE509-86 cooTBETCTBYIONIMI HOMEP YroJiKa, ONPEACIIUTD
MIPOIICHT HEJIOTPY3KH WK TIEPETPY3KH HAN00JIee HArPYKEHHOTO CTEPKHSI TPH

HPUHATHIX CTAHIAPTHBIX pa3Mepax ceueHus, npusas [c] =140 mlTa.

Pucynok 2. PacuetHas cxema k npmepy 2.

Penienue:
2.1.B mapuupe C npuioxeHa ypaBHOBEIICHHAs] CHCTEMa CXOJMSIIUXCS CUII, JIJIS
KOTOPOM COCTABJISIEM YPABHEHUS PABHOBECHUS JJIS ONPEACTICHUS PEAKIUI

crepxHed N1, Na:

2Y = N;-c0s30° + Nj-cos 45°- F = 0; (2)
¥X = -N;-cos 60° + N, cos45° =0; (2)

N, -cos45° N, -0,707
N3 (2) N, =2 =—2 " -14IN 3
3N c0s60° 0,5 ? )

Bripaxenue (3) moacraBum B Bbipaxenue (1):
1,41Ny- cos30° +N,- cos45° — F =0 4)
Pemwas ypaBuenus (3), (4) onpenenum Benuuuny Nz .Njp

N = F ~ 170
> 141-cos30° +cos45° 141-0,866+0.707

N1=1,41 No=1,41-88,3 =124,5 xH

= 88,3kH,
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Haubonee Harpy>XeHHBIM SIBISIETCS CTEP>KEHb |
2.3.BrInosHseM NpoeKTHBIN pacyer:

3
as Ni 124510

> 1= = 889(1un? ) = 8,89cn’
[c] 140
H€O6XOI[I/IM8JI momanab MMOoICpeyYHOro CCUCHUA OJHOTO YIroJika

4, =2 2889 _ g aasen
2 2

ITo T'OCT 8509-86 Haznauaem yrosok Ne 6,3 momaasio A=4.96 cm?, TakuM o6pa-
30M TpebyeMas IIoIIaab Hanbojee Harpy>KeHHOTO CTEPKHS:

[A] = 2A1=2-4,96 =9,92 cm?
Pabouee HarnpsikeHHE B TONEPEYHOM CEUCHUH Hau00JIee HarpyKEHHOTO CTEPKHS:

3
Ny 1245107y ons B 1955014 < [o] = 140miTa
[4] 9.92-10 MM

HpO‘{HOCTB HaunoOoee Harpy>XCHHOI'O CTCPKHA obecnieueHa

[c]-o 140-1255

Henorpyska cocrasisier : A = +—=—-100% =

o]

OtBet: paBHONONIOYHBIN Yyronok Ne 6,3, Henorpy3ska coctasiser 10,3%

-100% =10,3% < [12%]

3agaHue K NpaKkTHYeCKoii padoTe Ne8:
3ananue Nel.J[514 3a0aHHON CXEMBbI HATPYKEHUS IPOBEPUTH IPOUYHOCTh U KECTKOCTh
aJIeMEHTa KOHCTPYKIMH (Tadymna 1, puc.3) .B ciaydyac HEBBIIOJHEHUS YCIOBHS
MIPOYHOCTH U KECTKOCTHU MPEIIOKUTH BO3MOXKHBIE BAPUAHTHI 00ECTICUCHHUSI POY-

HOCTH N )KCCTKOCTH.

5 & F

Pucynok 3.Cxema Harpyxenus kK 3aganuto Nel:
3aganue Ne2.
J11st 3a1aHHOM CUCTEMBI IBYX CTEpKHEH (puc.4) 0JIMHAKOBOTO MOMEPEYHOTO CceUe-

HUS, COCTABJICHHOTO U3 JIBYX PaBHOOOKHX YT'OJIKOB, Harpy>keHHoro cujioiu F, momgo0-
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patb o 'OCT8509-86 (1ab611.3) COOTBETCTBYIOLINUI HOMEP YTOJIKa, ONPEASTUTh

MPOLIEHT HEJOTPY3KU WJTU TIEPETPY3KU HanboJliee Harpy>KEHHOTO CTEPKHS MIPH

NPUHATBHIX CTAaHJAAPTHBIX pa3Mepax ceueHus, npuHsB [c] =140 mlla. Ucxoanbie

JIAaHHBIC TIPUHATH B COOTBETCTBHMH C BapuaHTOM( TabiuIa 2).

Tabmuua 1.Mcxonusle nanuble K 3amaHuro Nel

Cxema 1.

Cxema 4.

Pucynok 4. CxeMbl HarpyXeHus CTepKHEN K 3a1annto No2.

Cxewma 2.

Cxema 3.

Cxema 5.

Pasmepel
Fi, | Fo, | Fs, | 44, | 15, [A] | o ITonepeunoe
Ner\rt a [S] MOTIEPEYHOT0
kH kH kH M M MM mlla CE€UCHUC
CEUECHMSI, MM
1 30 /10 | 5 {0203 |04 d=56 do=48
2 16 | 15 | 10 |03 | 0,4 | 0,2 d=58 do=52
0 KpPYroBoe
3 8 |13 |17 |05 |04 | 05 | N 240 | 4 d=70 do=62
© KOJIBIIO
4 14 | 16 | 11 |03 | 0,6 | 0,2 d=48 do=40
5 27 |14 | 8 |06 |05 0,3 d=50 do=44
6 24 | 11 | 6 |05 06|02 | 40
. 220 | 2 KpyT
7 18|12 | 5 |06 (04|02 | 45
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8 7 13 | 26 |06 |03 ] 05 50
9 12 | 20 | 36 | 0,5 ]0,3 | 0.7 54
10 9 33 |16 (06 |04 |03 55
11 16 | 25 |1 28 |05 (05|05 a=40
12 8 13 | 14 |04 |04 | 04 a=45
13 15 124 |29 | 05]03 |02 g 190 3 KBaJpar a=48
14 14 | 16 9 108031 0,3 a= 50
15 18 | 27 | 31 (0203 ]| 04 a=54
16 20 | 29 | 33 103|051 0,3 b=20 h=40
17 20 129 |31 (04|04 |04 b=30 h=40
18 |10 15 |18 |05 0505 |8 [200| 2 | Do Thza0h=60
© HHUK
19 12 | 16 | 19 |05 |03 | 0.2 b=20 h=60
20 17 | 26 | 30 | 0.2 |05 | 05 b=35 h=80
21 16 | 20 | 11 {03 | 0,6 | 0.3 45
22 14 | 16 | 10 {04 | 0,6 | 0.2 35
23 17 119 | 13 |05 |05 | 0,6 240 3 KpyT 45
24 |20 [18 )12 |06[04[03 | 50
25 13 | 17 9 (0510 08 55
26 18 | 20 | 14 |06 | 1,0 | 05 KpyroBoe d=68 do=58
27 22 |19 | 13 |10 |12 | 1.0 300 ° KOJIBLIO d=60 dp=52
Tabmnura 2.Mcxonuple qaHHbIe K 3agaHuio Ne2
Nepap |1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15
Ne 1 |1 1 1 1 2 2 2 2 2 3 3 3 3 3
CXEMbI
F,xH 75 | 200 | 150 |90 |100 |85 |32 |45 |67 |80 |76 |65 |50 |70 |80
[Tponomxkenue Tadauibl 2.McxomHbie qaHHbIE K 3a0aHn0 No2
Nopap 16 |17 |18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 [29 |30
Nocxewmnr | 4 4 4 4 4 5 5 5 5 5 3 2 1 4 5
F,xkH 38 |25 |45 |58 |60 |45 |35 |46 |18 |50 |80 (45 |65 [90 | 100
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Tabnuua 3.Ctanb npokaTtHas yrrnoBas pasHonosnioyHas (no FOCT 8509-86)

Pa3ssmepni, Mat CrpaBouHBIC BeJTHYMHNE VIS OCCH
Homep A, -z To — Xo o — Yo
yroaka | b d car? 20,
Tz N 'V:, ix J=0 maxy 120 moaxy Jyo mins lVyO mingy irt)mim 0“2
em® ot | em ot em?t oMt cx® CM

2 20 3 1,13 | 0,40 (0,28 |0,59 | 0,63 0,75 0,17 0,20 0,39 | 0,60
4 1,46 | 0,50 |0,37 |0,58 | 0,78 0,73 0,22 0,24 038 |064

2,5 |25 3 1,43 | 0,81 |0,46 |0,75 | 1,29 0,95 0,34 0,33 049 | 0,73
4 1,86 | 1,03 (0,59 |0,74 | 1,62 0,93 0,44 0,41 048 | 0,76

28 |28 3 1,62 | 1,16 |0,58 (0,85 | 1,84 1,07 0,48 0,42 0,55 | 0,80
3,0 |30 3 1,74 | 1,45 |0,67 (0,91 | 2,30 1,15 0,60 0,53 0,59 | 0,85
4 2,27 | 1,84 |0,37 (0,80 | 2,92 1,13 0,77 0,61 0,58 | 0,89

3,2 |32 3 1,86 | 1,77 |0,77 (0,97 | 280 1,23 0,74 0,59 0,63 | 0,89
4 2,43 12,26 |1,00 (0,96 | 3,58 1,21 0,94 0,71 0,62 |09

35 |35 3 2,04 | 2,36 |0,93 [1,07 | 3,72 1,35 0,97 0,71 0,69 | 0,97
4 2,17 |1 3,01 1,21 |1,06 | 4,76 1,33 1,25 0,88 0,68 1,01

35 |35 5 3,28 | 3,61 |147 [1,05 | 5,71 1,32 1,52 1,02 0,68 | 1,05
4,0 |40 3 2,35 13,556 |1,22 |1,23 | 5,63 1,55 147 0,95 0,79 1,09
4 3,08 | 4,58 |1,60 (1,22 | 7,26 1,53 1,90 1,19 0,78 1,13

5 3,79 15,53 1,95 |1,21 | 8,75 1,52 2,30 1,39 0,78 | 1,17

45 |45 3 2,65 15,13 |1,56 |1,39 | 8,13 1,75 2,12 1,24 089 | 1,21
1 3,48 | 6,63 |2,04 |1,38 | 10,52 1,74 2,74 1,54 089 | 1,26

3 4,29 18,03 |2,51 |1,37 | 12,74 1,72 3,33 181 0,88 1,30

30 |50 3 296 | 7,11 |1.94 |1,55 | 11,27 1,95 2,95 1,57 1,00 1,33
4 389 (9,21 (2,54 (1,54 | 14,63 1,94 3,80 1,95 0,99 1,38

5 4,80 |11,20 13,13 (1,53 | 17,77 1,92 4,63 2,30 0,98 142

6 5,69 113,07 {3,69 |1,52 | 20,72 1,91 5,43 2,63 0,98 1,46

5,6 a6 4 4,38 (13,10 |3,21 |1,73 | 20,79 2,18 541 | 252 | 1,11 1,62

KoHTpoJibHBIE BOIIPOCHI
1.3anummuTe hopmysibl AJ1s ONpeeTeHUs MPOI0JIHbHON CHIIBI 1 HOPMaIbHBIX
HaIPSHKESHUHN TP PACTSKEHUH, COKATHH.
2.3anuimTe yCIoBUs MMPOYHOCTH U KECTKOCTH NP PACTSHKEHUU, CKATHH.
3.ChopMynupyiite CylIIHOCTb MPOBEPOYHOTO U MIPOSKTHOTO PACUETOB HA MPOYHOCTh
1 AKECTKOCTh IIPU PACTSHKEHUU, CHKATHUU.
4. YKaxuTe 1eJib NOCTPOEHHUS SMIOP MPOJIOJIBHBIX CHII U HOPMAIbHBIX HAMPSHKEHUH.
5.ChopMynupyiiTe OCHOBHBIC TMpaBuia IOCTPOCHUS U KOHTPOJISA DIIOPHI

IIpOaAOJIbHBIX CHII.
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Xo/1 BbINOJTHEHUS] padoThI
1.3amanue Ne 1.
1.1.3anucarbycnoBue 3aa4i U UCXOJIHBIC JaHHBIE.
1.2. BBITIOJTHUTB CXEMY HarpyKeHUS.
1.3. OnpenenuTh BEIMUYUHY MPOAOJIBHON CUJIBI HA KAXKJIOM Y4acTKE U MOCTPOUTH
AMIOPY MPOAOIBHBIX CHIL.
1.4. OnpenenuTh BETUYUHY HOPMAJIbHBIX HAMPSHXKEHUN HA KaXKJIOM YYacTKe U
MIOCTPOUTH AMIOPY HOPMAJIbHBIX HAMPSKEHUIA.
1.5. OnpenenuTs NoJI0KeHHE HaKOOJIEe OMACHOTO y4acTKa.
1.6.3anucath yciaoBUe MPOYHOCTHU NP PACTKEHUU, CKATUU U IIPOBEPUTH €TI0
BBITIOJTHEHHE.
1.7.BbINOJIHUTD aHATU3 MOJTYYEHHOTO pe3yJbTaTa.
1.8. Onpenenenre aOCOMOTHOTO YIUTMHEHHUS OTJEIbHBIX YYACTKOB U MTOCTPOCHUE
AMIOPHI A0COMIOTHBIX YIJTHHEHUIA.
1.9. Onenka sxectkoctu Opyca.
2.3amanmne Ne 2.
2.1.3anucarpycioBue 3aJja4y U UCXOIHbIE TaHHBIE.
2.2. BBIIOTHUTB CXeMY HarpyKeHUI.
2.3. BBIMIOTHUTE pacueTHYIO CXEMY.
2.4.CocTaBUTh YpPaBHEHUS PABHOBECHUS:
X =0; XY =0;
2.5.0npenenuTh BETUYUHY MTPOJIOJIBHBIX CHII B CTEPKHSX.
2.6. OnpenenuThb U3 YCIOBHS MPOYHOCTH TPEOYEMYIO IIJIOMIA b TOTIEPEUYHOTO
cedyeHUs HanboJjiee Harpy>KEHHOTO CTEPKHS.

2.7 Ipunsate o 'OCT 8509-86 Tpebyembriit No mpoduis.

2.8.0npenenuTh NPOIEHT MePerpy3KH WIK HEAOTPY3KH HauboJiee Harpy>KeHHOTO

CTEPKHSI.
3. OTBETUTH HA KOHTPOJIbHBIC BOITPOCHI.

4. ChopmynupoBaTh BBIBO/I 11O paboTe.
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OTtuyer mo padore
[Ipaktrueckas pabora Ne8
PacueTsl 31eMEHTOB KOHCTPYKIIMI HA MPOYHOCTh U KECTKOCTh IPH PACTSKEHUH,
(cxaTun).
Llens:
1.3aganue Ne 1
1.1.YcnoBue 3agaun 1 UCXOJIHBIE JAHHBIE.
1.2. BeimonHeHHe cXeMbl Harpy>KEeHUSI.
1.3. Onpenenenue BeIMUMHBI IPOJOJIBHON CUIIBI HA KAKJIOM YYaCTKE U ITOCTPOEHUE
SIIOPHI POJOIBHBIX CHUIIL.
1.4. Onpenenenre BeMMYNHBI HOPMAJIBHBIX HAIPSDKEHUN HA KAXKIOM YYaCTKE U
OCTPOEHUE SMIOPBI HOPMAJIBHBIX HANPSKEHUN.
1.5. Onpenenenue nogoXeHUsI HaMOOJIee OMACHOTO y4acTKa.
1.6.3anuch ycnoBus MPOYHOCTH MPH PACTSHKEHUM, CKATUN U IIPOBEPKA €TO
BBITIOJIHEHUSI.
1.7.1IpoBeneHne aHanu3a MOIYYEHHOTO PE3ybTaTa.
1.7 .BpINOMHUTH aHAJIN3 MTOJIYYEHHOTO pe3yJibTara.
1.8. Onpenenenre aOCOMOTHOTO YJTMHEHUS OTJEIbHBIX YYaCTKOB.
1.9. Onpenenenre abCOMOTHOTO YJIMHEHUS Opyca.
1.10 Onenka »xectkocTr Opyca
2.3amanne Ne2.
2.1.YcnoBue 3a1aun U UCXOHBIC TaHHBIE.
2.2. BoInosHeHre CXeMbl HarpyKeHUS.
2.3. BeinosiHeHne pacueTHOM CXEMBI.
2.4.CocTaBiieHHE YpPaBHEHUN PAaBHOBECHSL:
2.5.0npeneneHre BETUYMHBI TPOIOJIbHBIX CHII B CTEPIKHSX.
2.6. Onpenenenue u3 yciuoBHs MPOYHOCTU TPeOyeMoil TUIOIIaAH MONEPEYHOTO
CeueHHUs Haubosee Harpy>KEHHOTO CTEPHKHS.
2.7.Bei6op o I'OCT 8509-86 tpebyemoro Ne mpoduis.

3.01BeTHI HAa KOHTPOJIbHBIE BOIPOCkl. 4. BriBoa 1o padorTe.
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IIpakTnueckasi padora Ne 9.

BoinosiHeHUe pacyeToB MIMOHOYHBIX COeUHEHUI HA cpe3 U CMSATHE.
Hean: OcBoeHME METOIMKH pacyeTa Ha IPOYHOCTh 3JIEMEHTOB KOHCTPYKIIMH, pado-
TAIOIMX Ha CPE3 U CMSITHE.

Ymenua: onpeoensmo nanpsoicenus 6 KOHCMPYKYUOHHBIX DNEMEHMAX.
3uanuna: memoouxka pacuemos Ha NPoYHOCMb NPU Cpe3e U CMAMUU.
Teopernyeckuii MmaTepua.

[IImoHOYHBIE COCTMHEHMSI CITYKAT JIJIsT OKPYXKHOM (pUKcauy IeTajaeii Ha Bajgax
U OCSIX W IIEpPEIauy BpaIarolIero MOMEHTa. B OCHOBHOM NIPUMEHSIOT HEHAIIPSIKEH -
HbIE€ COEIMHEHMS IPU3MATHYECKUMU MINOHKaMu. IIINOHKM BBIIOJIHSAIOT CO CKPYT-
JIEHHBIMU U IUIOCKUMHU KOoHIIamMu. [IINOHKKM 3aKiiapIBaloT B a3 Baja. Pa3pymenue
COEIMHUTEINBHBIX AeTajeil (00aTOB, 3aKJIENOK, ITU(TOB, IITOHOK), CBAPHBIX, KJlee-
BBIX COEJMHEHUH, HATPYKEHHBIX CHJIAMH, IEPIEHANKYIIPHBIMU UX COOCTBEHHBIM
0CsIM, Ha3bIBaeTCs cpesom. JaBlieHre, BOZHUKAIOLIEE MEXTY COCTMHUTEIbHBIMU JIe-
TaJSIMU U CTEHKaMH OTBEPCTHS, HA3bIBACTCS HANIPSIKEHUEM CMAMNUA ey

Kpurepuem paboTocnocoOHOCTH COEAMHEHUS TPU3MATUYECKUMHU IIITOHKAMHU
ABJISIIOTCS IPOYHOCTD LIMIOHKU HA Cpe3 U NPOUHOCMb COEOUHEHUs Ha CMAMmUe.

Pa3zmepbl momnepedHoro cevenus mmoHku b, h u rmyOumHa masza Ha Bamy t;
NOJOMPAIOT M0 KaTajory IO JuaMeTpy Bajia, MOTpeOHas [UIMHA IIMOHKH |
onpenensercs no mmHe crynuibl | = |, — (5...10) MM 1 yTOYHSETCS 1O KaTayiory,
mmuHa cTynuipbl L =1,5d. BeiOpannas mimonka npoBepseTcss Ha MPOYHOCTh Ha Cpe3
U COCJIMHEHNE Ha CMATHE.

Ycnosue IMPOYHOCTHU HIIIOHOYHOI'O COCANMHCHUA HA CMATHC

2M
- =" <
O-cu d(h—tl)fp _[O-CM]

['ne M — Bpamiaromuii MoMeHT; h — BbicoTa 1mmonku; |, — pacdyernas mmHa; s
IITOHOK € TUIOCKUMU KOoHIaMu |, = |; muist mmoHok ¢ 3akpyrieHHbIMU KOHIIaMu | =
| - b; b — mmpuna mmownky; t; — riry6uHa nasa Ha Bajy. JlomyckaeMoe HanpsKeHUE
CMSTHS TIPU CTAIBHOM CTyNHIIE [Gey] = 130...200 MIla, npy 4yryHHOM CTYIHUIE [Gey]

=80 — 110 MIIa.
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Ta6numnal. I1InoHoYHBIE COSTUHEHHS C TPU3MATUYECKON ITTOHKON

'OCT23360-78

LI 6
i,

S e N

t
%

=)

L -3 =

7

CeveHue WoHKN .l',1)6m|a 1asa

Aunamerp sasa o R . Dacka v cm";: davwa !/

Cebitue 12 10 17 5 5 3 2.3 10...56

. 17» 22 6 | 6 | 92504 | 35| 28 14...70

s 224 30 8 | 7 4 | 3.3 18...90

0. 38 10 22..110

38 » 44 2| 8 533 28.. 140
0,4..0,6

44 » 50 14 9 5.5 3.8 36...160

50 » 58 16 10 6 4.3 45...180

58 » 65 18 11 7 4.4 50...200

» 65» 75 20 12 7.5 4.9 56...220
0,6..0,8

75 » 85 22 63...250

85» 95 25 14 ? >4 70...280

Mpuseywanun b Uitdst IpHIMATHYCCKHX WHOKOK [ spbupaior 13 cacayiowero psaa: 10, 12, 14, 16,
18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 70, 80, 90, 100, 110, 125, 140, 160, 180, 200, 220, 250.
2. TipuMep yCoBHOro oBOIHAYCHHA WHOMKH HCNOAMEHMK /, passmepsl =16 mm, A=10 mm, #=50 smm: Uinowxa
16 x10 x50 FOCT 23360—78.

2M
VYcnoBue IpOYHOCTH IINOHKHU IIPY Cpe3e: 7, = i < [rcp]

rae [tep] —HoIycKaeMoe HampspKeHue cpesa, [Tqp] = 60 ...100 MI]a.
B ciiyyae HEBBINOJIHEHHS YCIOBUM IPOYHOCTH MPUHUMAIOTCS Pa3MepPhI IIOHKU M3
CIIEIYIOIIETO Psijia, TM00 YCTAHABIMBAIOT JIBE THAMETPAIBHO MIPOTHBOIIOIOKHBIX

IITTIOHKH.
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3aganme k npakTnyeckoii padore: [logo0paTh pazMmepsl HIMOHOYHOTO COCTUHEHUS
MPU3MATHYECKOM MITIOHKOM /IS Bajia JMaMeTpoM d, mepenaroiiero Bpamaroimi Mo-
MEHT M; IpOBEPUTH MPOYHOCTH MIMTOHKHU HAa CPE3 U MMPOUYHOCTh COCTUHEHUS HA CMSI-
tue. lcxoqHble TaHHbIE IPUHSTH B COOTBETCTBUU C BAPUAHTOM.

Tabnuna. Micxonnbie TaHHbIE K IpaKkTUUeckoil padote Ne9

Marepu- Marepu- Mare-
Ne M, Ne M, Ne M,
d,mm an d,mm an d,mm puan
Bap. Hwm Bap. Hwm Bap. Hwm
CTYITHUILIBI CTYITHUIIBI CTYITUILIBI
1 25 70 10 |60 190 19 |30 80
2 [30 |75 (1 |55 [180| = [20 [35 |90 “
= =
3 35 80 (‘%’ 12 |50 170 2 21 |38 112 g
4 38 90 13 |48 160 22 |40
5 40 120 14 | 45 150 23 |42
6 42 130 15 |38 140 m 24 | 45 "
s : 2
7 45 180 ; 16 |35 120 E 25 |48 E
8 48 170 17 |38 145 © 26 |50 ©
9 50 190 18 |30 115 27 |54

KoHTpoJibHBIE BONIPOCHI.
1.Ha3nadyeHne u yCTpOMCTBO MIMOHOYHOTO COSTUHEHUS?
2.Kakum 06pa3om 3a1ar0TCst pa3Mepsbl MITMOHKA?
3.ChopmynupoBath KpUTEPUU pabOTOCTIOCOOHOCTH IMITIOHOYHOTO COSTUHEHMSL.

4.CymniHOCTb ITPOBEPOYHBIX PACUETOB COCTMHEHUS HA CPEe3 M CMATHE?

Xoa BbINOJHEHHUs padoThlI.
1.BriOpaTh pa3Mepsl MOMEPEYHOI0 CEUEHHUS IITMOHKH.
2.0npenenuTs JIMHY CTYIULBL.
3. OnpenenuTs IIMHY IIOHKH, COTJIACOBAB €€ CO CTAHAAPTHBIM PSIAOM JUJTUH.
4.1TpoBepuTh NPOYHOCTH IITTOHKH Ha CPE3.
S. ITpoBEpUTH NPOYHOCTH COCIMHEHUS HA CMATHE.

6. [IpoaHaM3upoBaTh MOITYYEHHBIE PE3YIIbTATHI.
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7. OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI.
8. Cnenath BBIBOJI 110 paboTe.
OTt4et no padore
[Tpaktuueckas padora Ne 9.
BrinonHeHne pacueToB MIMOHOYHBIX COSUHEHUM Ha CPE3 U CMSITHE.
Llens:

1.3ananue K mpakTHYECKoM padore.
2. UcxonHble JaHHbBIE:
3.0npeneneHune pa3MepoB MOMEPEYHOTO CEUEHHUS IIMOHKHU.
4.0OnpeneneHue JUIMHBI MITMTOHKH.
5.IIpoBepka NpOYHOCTH IIIIOHKHU Ha CPE3.
6.1IpoBepka coeIMHEHUS HA CMSITHE.
7. OueHka pe3yibTaTOB PACUYETOB.
8 OTBETHI HA KOHTPOJIBHBIE BOPOCHI.

9. BeiBog o padore.

IIpakTnueckas padora Nel0.
OnpenesieHue TJIABHBIX HEHTPAJIbHBIX MOMEHTOB HHEPIIUU COCTABHBIX
CeYeHMUI.
Ilenw: ocBOCHNE MEMOOUKU pacyema 0CegblX MOMEHMO8 COCMABHLIX CEYEHUIL.
Ymenua:(3neMeHThl) onpedenams HANPAXCeHUs 8 KOHCMPYKYUOHHBIX INeMEHMAx
npu useube
3nanua: (3I€MEHTbI) MemoouKa pacuema 31eMeHmMo8 KOHCMPYKYUL Ha NPOYHOCHb U
JHcecmKkocms npu uzauoe.
Teopernuecknii MaTepuaJl.

[Ipu n3rube nomnepevyHoe ceueHUe CONMPOTUBIIAETCS AedhopMaIii HE OJUHAKORBO,
IIPH pacyeTax HaIMPSHKEHUH T€OMETPUICCKUMHU XapaKTEPUCTHKAMHU MTOTIEPEUYHOTO
CEUCHMS, BIHSIONTUE HA COMPOTUBIICHUE CEUCHUSI 1e(POPMUPOBAHUIO, SBIISIOTCS
OCEBBIC MOMCHTHI MHEPIIHH:

1).0ceBOif MOMEHT HHEPIIUU OTHOCUTEIBHO OCH X - Jx
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2).0CeBOI MOMEHT MHEPIIMU OTHOCHTENBHO och Y - Jy
OceBble MOMEHTHI HHEPIINHU XaPaKTEePU3YIOT COPOTUBJIEHIE CeUeHUS
TIOBOPOTY OTHOCUTEJIBHO COOTBETCTBYIOIIEH OCH.
I nasnvie ocu — 3TO OCH, OTHOCUTEILHO KOTOPBIX OCEBBIE MOMEHTHI HHEPIIUH
MPUHUMAIOT SKCTpEMaJIbHbIC 3HAaUCHHS: MUHUMAaJIbHBIN U MaKCUMAaJIbHBIN.
Ocu cuMMETpHUH CEUCHHUSI SIBIISIOTCS TIABHBIMH IIEHTPATLHBIMHI OCSIMH
I nasnvie yenmpanbHvie MOMeHMbL UHEPYUU — ITO MOMEHTHI HHEPIIMM OTHO-
CUTENHHO TJIABHBIX OCEH, MMPOXOISIINX Yepe3 IICHTP TAKECTH.
Ocu cUMMETPHUH CEUEHUS SBJISIOTCS TJIABHBIMU IIEHTPAIbHBIMU OCSMH.
Momenmul unepyuu npocmenuiux ce4eHull’

bh® | hb®
1) nas mpsIMOYTOJIbHUKA U KBajpara J, = 17 J, = 17

2) s Kpyra Jx = Jy = 0,05d% rae d — nmamerp xpyra
3) i koba  Jx = Jy = 0,05d* (1-¢*), rne d — HapyHbIH qUaMETp KOJIbIIA,

c- kod(dunment xonbna ¢ = dgn/d; dsy — BHYTpPCHHHMIA TUAMETP KOJIBIIA;

Momenmul unepuuu OmHocumeslbHo napaijieéjlbHoblx oceil

%

Pucynok 1.Cxema miist pacyera 0C€BbIX MOMEHTOB MHEPLIMU
OTHOCHUTEJIBHO MapaJIEIbHbBIX OCEH.
J, =J,+a*-4
rae JX — MOMEHT UHEPIIMH OTHOCUTEIHHO OCH XX,
Jxo — MOMEHT MHEPIIMU OTHOCUTEIBHO OCH XoXo;

A — mJomaas ceYeHus; @ — PacCTOSTHUE MEXKIY OCSIMU.

PexoMeHaaluM 110 BBINIOJTHEHHIO PadOTHI:
1.MoOMEHT HWHEpLUHMH CIIOXKHOU QUIYyphl SBISETCS CYMMOW MOMEHTOB HHEpPLUU

JacTeil, Ha KOTopble ee pa3OuBaroT. Pa30uTh 3amanHyio (uUrypy Ha mpocCTeiIme
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YacTH, A KaXJAOH OIPENETIUTh IJIaBHBIE LIEHTPAJIbHBIE MOMEHThl MHEPLUU IO
U3BECTHBIM (OpMyJIam.

2.MOMEHTBI MHEPIIUH BBIPE30B M OTBEPCTUN MOXKHO MPEJCTABUTH OTPULIATEIHHBIMU
BEJIMYMHAMU.

3.3a1aHHbIe CeYEHUS] CAMMETPUYHBI, TJ1aBHbIC IIEHTPAIbHbIE OCH COBMAAAIOT C OCAMHU
CUMMETPHUU COCTABHOTO CEYEHHUS.

4. MoOMEHTBl MHEpPLUMM YacTell, YbM IJIaBHBIC LIEHTPAJIbHBIE OCH HE COBMANAIOT C
[JIaBHBIMH LIEHTPAJIbHBIMU OCAMH CEYEHHS B IIEJIOM, NMEPECUUTHIBAIOT C MOMOIIBIO
(opMyJIbl IS MOMEHTOB MHEPIIMM OTHOCUTEIBHO MapajuleNbHbIX ocel. PaccTosiHue
MEXAY NapaJuIeIbHBIMU OCSIMH OIIPENEIUTD IO YEPTEXKY.

Ipumep: [ns 3ananHoro ceueHus (pUc. 2) BBIYUCIUTD TJIaBHBIC IEHTPAIBHBIC

MOMCHTHEI HHepU;HH
()

3
12d
—_
N
0\
N
a

Pucynok 2.11nockas ¢urypa x mpumepy.
Pewenue:

Ceuenne uMeeT 1B€ OCH CUMMETPHUU, KOTOPBIE SIBISAIOTCS €r0 IIIaBHBIMH
LIEHTpaJIbHBIMU OCAMU. Pa30uBaem ceueHue Ha JBe NpocTeine GUrypsl:
npsimoyrosbHuk (I) u nBa kpyra ().

MoOMEHT HHEPLIMU TPAMOYTOJIBHUKA OTHOCUTEIBHO OCH X

bh® _12d-(3d)’ _324d*

=27d*
12 12 12

J =

Ocb X (LIeHTpanbHask OCh CEYEHMSI) HE ABJISIETCS LIECHTPAIbHOM OChIO KpyTa.
CrnenoBaTenbHO, MOMEHT MHEPLIUU KpyTa CIEAYEeT BBIYUCIATH 10 popMyJe
J"=3" +a?. A=0,05d*+(0,6d)*[n-(0,5d)]*>= 0,05d*+0,25-n- d*=0,05d*+0,2826%=
=0,3326 d*
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rae J' =005d*; A =nR? = 7-(0,5d)?
Torza J, =3' —2.3" =2,7d% 2-0,33260=2.0348 d*.
Ocb y ABJIAETCA LEHTPAILHOM I IPSAMOYTOILHKKA ¥ KpyroB. ClieI0BaTeNbHO,

3d-(1,2d )’

3
Jy=31-23" =" 5 050" = -01d* =0,332d*
12

3ajanue K NpakTHYeCKOli padoTe:

BoIuuciauTh riaaBHbIE HEHTPAIBHBIE MOMEHTHI HHEPIIMU CEUYCHUH, TTPEICTABIICH-
HbIX Ha cxemax (puc3). MicxoiHble JaHHBIE TPUHATH B COOTBETCTBUM C BAPUAHTOM I1O
TabmIe.

Ta6nuna. Mcxoanbie TaHHbIe K TpakTUuueckoit padore Nel(.

Ne 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13

Bap

di | g - . 90 - | 100 | 82 - - 96 . 98 | 84

MM

B‘:}f{ - 12 | 14 | 16 | 14 | 20 18 | 10 | 12 | 14 | 18 .
h - 80 | 84 - 86 ; 0 | 92 ; 94 - ;
b - 38 | 36 - 40 - 42 | 44 ; 50 ] ;
a | 48 | 52 | 56 | 60 | 58 | 48 | 48 | 56 | 60 | 64 | 48 | 52 | 56
h1 8 - - 12 - - 12 - - 10 - - 12
b: | 10 - ] 30 ; 20 - - 22 ; - 18
h2 - 20 ; - 8 | 30 - 22 - - 10 | 32 -

[Tponomkenue Tabauibl. cxoaHbie TaHHbIC K TpakTUueckoit padoteNel(.

Ne 14 15 16 17 18 19 20 21 22 23 24 25 26
Bap
cxe- 0 B r I e a o B r bl e a o
Ma
di - - 90 - 100 86 - - 104 - 88 90 -
MM
d2 14 16 18 20 32 - 10 8 20 20 22 - 8
MM
h 96 98 - 110 - - 102 | 104 - 110 - - 80
b 40 50 - 60 - - 62 70 - 60 - - 50
a 60 58 48 48 50 52 54 56 50 52 48 46 48
m| - | - |2 | - | - [18] - |- ]16]-]-[2/] -
b1 - 25 38 - - 25 - 40 32 - - 30 -
ho 18 12 - 10 18 - 28 20 - 12 16 - 30
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Pucynok 3. Cxemsl k nmpaktuueckoi padote NelO.

KoHTpoJsbHBbIE BONIPOCHI.

YBEJIIMYEHUH THAaMETPa BABOEC?

ocu X I Kpyra, OpsIMOYTOJIbHUKA U KOJIBIIA.

Xoa BbINOJHEHHUs padoThlI.

panbHO ocu X.

1.Pa36uth Gpurypy Ha npocTeiInme reoMeTpuIecKue.

pasibHOM ocu X 10 COOTBETCTBYIOLIUM (POpMyJIaM.
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2. Yka3aTb MOJ0KEHHE TTIaBHBIX HEHTPaJIbHbBIX oceil X,VY.

HHA OT JaHHBIX oceu A0 COOTBCTCTBYIOIIUX HNCHTPAJIbHBIX OCEH.

1.YTo XapakTepu3yrT 0CEBbIE MOMEHTHI HHEPIIUU NTONIEPEYHBIX CEUYECHNUN?

2.Kak u3MeHUTCA 0CeBOM MOMEHT MHEPLUHU KPYIJIOTO MOMEPEYHOr0 CEUCHUS TTPU

3.3anummuTe GOopMyITBI TSI ONIPEACIICHUS OCEBOTO MOMEHT MHEPIIMH OTHOCHTEIIHHO

3. Yka3artb nmosioxkenue oceid X,V B KaXI0H MOTy4eHHON (Urype, yka3zaTh paccTos-

4. OnpenenuTsh 0CeBble MOMEHTHI HHEPLUHU KAKI0W (PUTYpbl OTHOCUTEIBHO 1IEHT-

5. Onpenenuth 0CEBOM MOMEHT HHEPIIMHA COCTABHOUN (UTYPBI OTHOCUTEIIBHO IIEHT-



6. Onpenenutb 0ceBble MOMEHTBI HHEPLIUM KaX10M (PUIypbl OTHOCUTENBHO 1IEHT-
paJIbHOM Ocu Y 10 COOTBETCTBYIOLIUM (pOpMyJIaM.
7. Onpenenutb 0CEBOM MOMEHT WHEPILIUK COCTAaBHOM (PUTYpbl OTHOCUTEIHHO IIEHT-
paJIbHOU OcH Y.
8.0TBETh Ha KOHTPOJIbHBIE BOIIPOCHI.
9. ChopmynrpoBath BHIBOJ IO padoTe.
OT4er mo padore.
[Ipaktrueckas padota NelO.
OmnpeneneHne IIIaBHBIX HEHTPAIBHBIX MOMEHTOB MHEPIIUU COCTABHBIX CEUCHH.
Llens:
1.3aganue xk npakTuyeckon padoTe:
2.9cku3 GUrypsl.
3. Pa3OuBka Qurypsl Ha MpoCTEHIIINE TEOMETPHUECKHUE.
4. OnpeneneHre 0CeBbIX MOMEHTOB MHEPIUU KaXA0W (PUTrypbl OTHOCUTENIBHO 1IEHT-
pasbHOM ocH X.
5. Omnpezenenre 0CeBbIX MOMEHTOB UHEPIIMU COCTABHOM (DUTYpbI OTHOCUTENBHO
LEHTPAJIbHOM OCH X.
6. Onpenenenre 0CeBbIX MOMEHTOB MHEPIIMU KKIOU (PUTYPBI OTHOCUTEIIBHO IIEHT-
palibHOM ocu Y.
7. OnpeneneHre 0ceBbIX MOMEHTOB HHEPLIMU COCTABHON (PUTYPBI OTHOCUTENIBHO
LEHTPAJIbHOW OCcH Y.
8.OTBETHI HA KOHTPOJIBHBIE BOMPOCHI.

9. BeiBog o paborte.

IIpakTnueckas padora Nell.
IMocTpoeHne 3MOp KPYTAUNIUX MOMEHTOB.
Hean: popMrpoBaHre HABHIKOB OCTPOCHHUSI DMIOP KPYTALIIUX MOMEHTOB.
Ymenua: (anemenmot) onpeoenamo nanpsdicenus 8 KOHCMPYKYUOHHBIX INEMEHMAX.
3unanua: (3nemenmol) Memoouxka pacuema 21eMeHmo8 KOHCMPYKYUL Ha NPOYHOCHb

U JiceCmKoCme.
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Teopernyeckuii MmaTepua.

Benuuuna xpytsiiero MOMEHTa B JIIOOOM TMONEPEYHOM CEUYECHHH
orpesensieTcs anredpandeckoi CyMMON CKPYYHBAIOIIINX MOMEHTOB, MTPHIIOKEHHBIX K
octapieics yactd. M =) Mi oer. v. (1). [Ipu ompeneneHun KpyTsiero MOMEHTa B
J000M TIOTIEPEYHOM CEYEHUU UCIIONIb3YETCS] METOJI CEUEHUIA.

CkpyuyuBaOIIMiA MOMEHT CUHMTAETCS IMOJOKUTEIbHBIM, €CIU OH
CTPEMUTCSI TOBEPHYTh OCTABIIYIOCS YacTh [0 YAaCOBOW CTPEJIKE IpPHU B3IJSAAE CO
CTOPOHBI PACCMATPUBAEMOTO CEYEHHSI.

Onropa kpyrsamux MoMmeHToB (DOMz) — rpaduk pacnpeneneHus
KPYTALIUX MOMEHTOB IO JUIMHE Opyca.

Ilpasuna nocmpoenus IMz:

-IpOBOUTCS 0a30Bast IMHUS SIIOPHI APAJIJIEIbHO OCH Z;

-0a3oBasi JIMHMS DBHOIOPbl pa3OMBaeTCs HA YYaCTKU NEPHEHANKYJISIPaMH,
OMYUIEHHBIMHU M3 TOYEK MPUIOKEHUSI CKPYUYHBAIOLIIUX MOMEHTOB Ha 0a30BYIO
JIMHUIO,

-Y4aCTKU HyMEPYIOTCH;

-onpeeNsieTcs Ha KaKI0M y4acTKe BeJIMUMHa KpyTaiero Momenra (mo ¢. 1),
WCTOJIb3Ysl METOJ CEUEHU;
-cTpoutcss OM; B BUAE NPAMBIX JIMHUM, APAJIIEIBHBIX OCA C OPAVMHATAMHU B
COOTBETCTBUHM C OIPEIECICHHBIMUA PAHEE 3HAYECHUAMU KPYTALIMX MOMEHTOB.

Ilpumep nocmpoenus IM;

M;z= zm i zocr. u
ni200m f——lmyﬁln % 600UM e

P / A 5 1 Mz =0;
- g / / ' Af Mz, = - 200HM;
o l® 3’/ @ " Mzs=- 200400 = - 600 rns;
Mz = - 200 — 400 + 600 = 0
M)
200

600



Konmpons npasunvnocmu nocmpoenus Iniopovt Kpymsaujux MOMeHmog.
1.9M; — npsimasi, mapasuienbHas 6a30BOM JTHHHH.
2. OM; ckauKo0Opa3HO U3MEHSET CBOE 3HAYEHUE B TOUKAX MPUIIOKEHUS CKPYyUHUBAIO-
UX (BHEIIHKUX) MOMEHTOB, BEJIMUMHA CKaYKa ONPEEsACTCS BETUUYMHON CKpYUH -
BAIOIIEr0 MOMEHTA.
3aoanue ona npakmuueckoi padomwi: 110CTpOUTH SMIOPY KPYTAIIUX MOMEHTOB
JUTS TIPEJIJIOKEHHONW B COOTBETCTBUU C BAPUAHTOM CXEMBI HarpyxeHus (puc.2).

Tabnuua UcxonHbie nanHbie K npakTudeckon padote Nell

Ne M1 Mo Ms | Mo o Ne Mi | M2 | M3z | Mo (0]
Bap. erena Hv | Hv | Hv | Hvm | ¢! | Bap. erena Hv |Hwm | Hv | Hvm | ¢
1 a 2000 | 1600 | 800 | 4400 15 B 580 | 240 | 760 | 1580
2 0 900 | 1500 | 600 | 3000 16 r 2410 | 670 | 920 | 4000
3 B 1000 | 700 | 500 | 2300 17 I 700 | 900 | 800 | 2400
4 r 80 | 900 | 750 | 2500 18 e 890 | 900 | 210 | 2000
5 i 570 | 920 | 1510 | 3000 19 a 1360 | 870 | 540 | 2770
6 e 780 | 950 | 450 | 2180 | & 20 0 1390 | 460 | 900 | 2750 | &
7 a 1000 | 200 | 700 | 1900 21 B 1620 | 140 | 780 | 2540
8 0 600 | 2700 | 2200 | 5500 22 r 1300 | 680 | 920 | 2900
9 B 680 | 1520 | 1200 | 3400 23 i 1000 | 690 | 520 | 2210
10 r 790 | 1300 | 810 | 2900 24 e 780 | 750 | 870 | 2400
11 hi§ 3530 | 690 | 580 | 4800 25 a 2500 | 920 | 880 | 4300
12 e 560 | 740 | 920 | 2420 26 0 1090 | 560 | 840 | 2490
13 a 730 [ 1680 | 990 | 3400 | & 27 B 800 | 920 | 780 | 2500 | ¥
14 0 1570 | 1560 | 870 | 4000 28 r 580 | 630 | 800 | 2010
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Pucynox 2. Cxembl HarpyXeHus K MpakTUIeCKon padoTe.
KoHTpoJibHBIE BONIPOCHI.
1.Kakue BHyTpeHHUE CHIIOBBIE (haKTOPBI BOSHUKAIOT B MIOMIEPEYHOM CEUCHUH TIPH

Kpy4eHUU?

2.3anummute GopmyIly s ONPEIeSICHUs KPYTSIIEro MOMEHTa B JIFOOOM ToTepey-

HOM CEYEHUU?
3.Yem 00ycCIOBICHBI CKAYKH Ha DMIOPE KPYTAIUX MOMEHTOB?

4.Kakoii TuHUEeR n300paxkaeTcs 31opa KPyTIIUX MOMEHTOB?
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Xoa BbIOJTHEHUS] padOTHhI.
1.0npenenuth BEIMYUHY CKPYUUBAIOIIMX MOMEHTOB 1O (popmyiie

_ P-10°
[0

M , Hwu

2.ITpoBecTr 6a30BYIO JTMHUIO AMIOPHI MAPALIEIHHO OCH Z,;
3.ba3oByl0 JIMHMIO OMHIOPHl pa3OUTh HA YYACTKU MEPHEHIUKYISIPAMH,
OMYIICHHBIMHU M3 TOYEK MPUIOKEHUSI CKPYUYUBAIOLIUX MOMEHTOB Ha 0a30BYIO
JIMHHUIO;
4.Y4acTK NpOHYMEPOBATH;
5.0npenents Ha KaKJIOM y4acTKe BEIMYHMHY KpyTsaulero Momenrta (mo ¢. 1),
UCIIOJb3YS METOJI CEUYCHHI;
6.[Toctpouts OM; B BUJIe IPSIMBIX JIMHUH, MapaIeNbHBIX OCU C OpANHATAMU B
COOTBETCTBHHM C ONPE/ICTCHHBIMUA PaHEe 3HAUYCHUSIMH KPYTSAIIUX MOMEHTOB
7 .IIpOKOHTPOIMPOBATH MPABUILHOCTH TOCTPOCHUS AMIOPHI.
8.0TBeTUTH HAa KOHTPOJIHHBIE BOIIPOCHI.
9.ChopmynupoBaTh BEIBOJ IO padoTe.
OTtuer no padore.
[IpakTuueckas padborta Nell.
[TocTpoenue 31op KpyTAIIKX MOMEHTOB.
Llens:
1.3aganue k mpakTuyeckon padore.
2. CxeMa Harpy»xeHusl.
3. UcxonHbple JaHHBIC.
4. OnpeneneHne BEIUYMHBI CKPYYUBAIOIIUX MOMEHTOB.
5.0npeneneHne KpyTsAUMX MOMEHTOB Ha KaXJ0M YYacTKe U OCTpoeHue DM,
6.0TBeTHl HA KOHTPOJIBHBIE BOMPOCHI.

7.Be1BOA IO padoTe.
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IpakTnueckasi padora Nel2
BbinojiHeHHE pacyeToB HA MPOYHOCTH U KECTKOCTb MPH  KPYYEHHH.
Ilenw: OcBoeHNE METOAMKHU PACUETOB HA IPOYHOCTh M YKECTKOCTh IIPU KPYUCHUH.
Ymenua: onpeoensms nanpsoicenus 6 snemenmax KOHCMpPYKYUi.
3nanua: - memoouxa paciema 31eMeHmMo8 KOHCMPYKYUl Ha NPOYHOCMY,
arcecmrxocmy (YCIOBHE MMPOYHOCTHU U JKECTKOCTH MPHU KPYUEHHH, CITIOCOOBI

oOecrneyeHus IMPOYHOCTH U )KCCTKOCTI/I)

Teopernyeckuit MaTepua.

KpyueHnem Ha3bIBaeTCs TakOW BHUJ HArpyK€HUs, INpPU KOTOPOM B
MOMEPEYHOM CE€YEHHH JIEMEHTA KOHCTPYKIUH BO3HUKAET TOJIBKO OAWH BHYTPEHHUM
CUJIOBOM (haKTOp — KPYTAIIUN MOMEHT M .

Benuunna KpyTsmiero MOMEHTa B JIIOOOM TONEPEYHOM CEUCHHUH
omnpenesieTcs: aaredpandyeckoil CyMMo# CKpyYMBaIOIIUX MOMEHTOB, MTPUJIOKEHHBIX K
ocTaBHIecs yacTu. M ;=) M i oery (1). Ilpu ompeneneHun KpyTsIIEro MOMEHTa B
J000M TIOTIEPEYHOM CEYEHUU UCIIONb3YETCSI METOJ CEUEHUIA.

CKpyuHBaKOIM MOMEHT CYHUTA€TCS IOJOXHUTEIbHBIM, €CIH OH
CTPEMUTCA TOBEPHYTh OCTABIIYIOCS YacTh IO YAaCOBOM CTPEJIKE MPHU B3MVISAE CO
CTOPOHBI PACCMATPUBAEMOTO CEYEHHSI.

CylHOCTh MPOBEPOYHOr0 pacuyeTa Ha MPOYHOCTH MPU KPYUEHUU 3aKITH0Ya-
€TCs B OIpeIeTCHU MAaKCUMaJIbHBIX HAMPSXKEHUH B HanOosiee OnacHOM CEYEHUU U B
CPaBHEHHUU UX C BEIIMYUHOU JOIYCKAEMBIX HAIPSKEHUM, T. €. IPOBEPUTDH BBINIOJIHE-

HUE YCJIOBUS IPOYHOCTH HA KPYUYCHHUE.

e =M [ ]
KPmax = L"xp
W

p
rie Mzuax — HauOOJIbIINI KpyTAMIM MOMEHT , Hm
[txp] - mOmyckaemoe KacaTenbHOE HanpshKeHHst Kpydenus, H/mm?
Wp — OJIApHBINA MOMEHT CONPOTHBIICHHS MTOIIEPEYHOTO CEUEHHS, MM -
reoMeTpuuecKas XapakTepUCTHKA MMPOYHOCTH MOTIEPEYHOTO CEUCHUS MTPH

KpYy4E€HUU;
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Wp = 0,1 d® — u1s1 kKpyroro nomnepeyHoro ceyeHus;

Wp = 0,13 (1-0%) — 1151 KONIBLIEBOTO CEUEHHs

d
rae a- KO3PQGUIUEHT KOJbla o = 4
0

CylrHoCTh MPOBEPOYHOTO pacueTa JIEMEHTa KOHCTPYKIIMH Ha KECTKOCTh
MIPU KPYUYEHUU 3aKIIOYACTCS B ONPEACICHUU MAaKCUMAJIBHOTO OTHOCHUTEIIb-
HOTO yIJla 3aKpy4YMBaHUS U B CPABHEHUU €r0 BEJIMYUHBI C JJOMTYCKaeMbIM

3HA4YCHUCM, T.C. IPOBEPSACTCS BBIITOJIHCHUC YCIOBUA JKCCTKOCTHU!

M
Zmax <
G-I —[@0]’

p

(DOmax =

rae G — MOyJIb IIONEPEYHON YIPYTOCTH, XapaKTEPU3YIOIIHI KECTKOCTh
MaTepHaa Ipu Kpy4eHHH;
|- MOJIAPHBIA MOMEHT MHEPLMH HONIEPEUHOTO CEYEHHS, MM -
r€OMETPUYECKAs XapPAKTEPUCTHKA JKECTKOCTH IONEPEIHOTO CEUEHHUS TIPH
KPYYEHUH;

-1 Kpyra I, = 0,1d* Mm*;

-11s Kpyrosoro koibia | = 0,1d*(1-a%),

d
rae o- kKo3hPUIMeHT KoJiblla « = FO

3ananne Kk mpakTuyeckoii padore Ne 12:[IpoBeputh NPOYHOCTh U KECTKOCTH
CTaJbHOTO Bajla JUIsl CXEMbl HarpyxeHwsl (puc.l) COOTBETCTBYIOIIECH BapHaHTY.
[Ipoananu3upoBath MOJYYEHHBIE PE3YJIbTAThl, B CIlydae HE BBITTOJTHEHUS YCIOBHMA
IIPOYHOCTH M JKECTKOCTH MPE/IOKUTh BAPUAHTHI BHITIOJHEHHUS YCIOBHH TIPOYHOCTH U

KCCTKOCTH.
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Ta6muma NellcxonHble TaHHBIE K MPAKTUYECKOU padoTe.

Pa3smepsl JHomyckaemoe
= Q < P
E E . MOTIEPEYHOTO é Mompocts, kBT . © | kacarenbHOE E ] E
= = Q g i HaNpsDKeHHe | 8 E é
@ « % S CEUCHUS,MM ; P 5 § [t é g g
= |23 Prl L BBl 2 & £, 55 %8
3 H\ Mm? NS E 58
1 d=20 1 35 [ 20| 15 20
2 d=25 2 150 [ 100 [ 50 45
I
>
3 Z d=30 3 40 | 25 | 20 25
4 d=35 4 110 | 60 [ 30 35
5 d=40 5 40 | 15 | 25 30 25 0,016
6 d=45; do=40 6 130 [ 90 | 40 45
7 o d=55; do=48 7 100 | 65 | 25 35
8 2 d=64; do=56 8 90 |45 | 20 20
9 = d=75; do=65 9 120 [ 30 [ 30 20
10 d=70; dy=60 10 80 [ 55| 35 25
11 D=48 1 110 [ 50 | 40 20
12 d=58 2 9 |65 25 30
13 d=65 3 65 | 35 | 20 25
14 d=38 4 140 [ 110 | 60 45
15 c d=45 5 120 | 80 | 40 35
>
6| & =56 6 15 | 10 | 35 16 20 0.02
17 d=34 7 75 | 80 | 25 40
18 d=52 8 65 | 55 | 25 20
19 d=65 9 45 | 50 | 35 23
20 d=48 10 80 | 65 | 45 30
21 D=45 d=38 1 50 | 40 | 30 28
22 o) D=68 d=60 2 70 | 60 [ 40 25
2
23 S d=75; d=68 3 55 | 40 | 18 32
24 | ¢ d=85; d=78 4 65 | 55 | 35 35 30 0.022
25 2 d=56; d=50 5 40 [ 30 | 30 16
% | < d=86; d=76 6 | 1200 | 18 | 50 20
27 d=80; d=75 7 90 [ 25| 40 20

KoHTpoJsibHBIE BOIPOCHI.
1.Kakue BHeLIHUE HArpy3KH CIIOCOOHBI BHI3BATh KpyUueHUE?
2.Ha3oBuTe BHYTpEHHUN CHJIOBOW (haKTOp, BO3HHMKAIOMMUK Tpu KpyueHuu. Kak
OMpEENseTCs €ro BeJIMYMHA U 3HaK B JTIOOOM MONEPEYHOM CeueHUn?

3.CyIHOCTh IPOBEPOYHBIX PACYETOB HA MPOYHOCTh U KECTKOCTh MPU KPYICHUH ?
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4.HazoBure reOMETPHUUYCCKUEC XapaKTCPUCTUKHU KCCTKOCTU U IIPOYHOCTH IIOIIC-

PEYHOTr0 CeUEHUs MPU KPYUCHUHU.

ﬁr},‘ ~M I*LYT ? % f‘l‘;? "I;: "‘{: “l:%

2 Z
e Al e R
o I o € L B Sy

§
.
£

3

2z )| ) [ ez
%HL,‘ r': ‘:4], ML.;% %M':‘

T
Ly
b

"%

Pucynok 1. Cxembl HarpyXeHus K npakruueckou padore Nel2.
Xoa BbINOJTHEHUs1 padoThl
1. Onpeaenuth BEIMYMHY CKPYUUBAIOIIMX MOMEHTOB

_P-10°
(0]

m

, HM

rae P — momuocTs, kBT
® — YIJI0Bask CKOPOCTh, ¢
2. OnpenenuTh ypaBHOBEIITUBAIOIINA MOMEHT U3 YCIIOBHSI PABHOBECHS:
Z M iz ocr. u. =0
3. Mcnone3ys MeTo | CEUCHHI IMTOCTPOUTD AIIOPY KPYTAIIUX MOMEHTOB DM,
4. Jlnst HamOoJiee OMacHOro yyacTka Bajia (CM. SIIOpPY KPYTAIIUX MOMEHTOB)

ONIPCACIINTD MAKCUMAJIBHBIC HAIIPAKCHUA KPYUYCHUA B ITOIICPCIHOM CCHCHUH.
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5.IlonyueHHOe 3HaYeHUE HANPSHKEHUS] CPABHUTH C IOMTYCKAEMbIM HaIPsHKEHUEM
U C/IeJIaTh BBIBOJ O IPOYHOCTH.
6.IIpoBepHUTH BHIMOTHEHUS YCIOBUE KECTKOCTH | CIIeTaTh BHIBOJ 00 00ecredeHun
KECTKOCTH.
7. B cimydan HEBBITTOJTHEHHS OJTHOTO U3 YCIOBUHA TPEIIOKHUTH BO3MOYKHBIC BAPUAHTHI
WX BBITIOJTHEHUSI.
8. OTBETUTh HAa KOHTPOJIbHBIE BOMPOCHI.
9. ChopmynrpoBath BBIBOJ IO padoTe.
OT14eT MO 3aHATHIO.
[Ipaktuueckoe 3anstue Nol2
BrImmonnHeHME pacyeToB Ha MPOYHOCTD U KECTKOCTh IPH  KPYyUCHHUH
Llens:
1.UcxonHble 1aHHBIE
2.CxeMa HarpyxeHus
3. OmnpezienieHne BEIMYMHBI CKPYUYUBAIOIINX
MOMEHTOB.
4. OnpeneneHne BEJIMUYUHBI YPAaBHOBEIIIMBAIOIIETO MOMEHTA.
5.ITocTpoeHne SMIOPHI KPYTAIMIUX MOMEHTOB M ONIPEICIICHUE TTOI0KEHUS
HanOoJsiee OMacHOTO CEYEHUS.
6.0mnpeneneHre BeIMUYMHBI MAaKCUMAIIBHBIX HAMPSHKEHUN KPYyUCHHUS.
7.BeiBo1 00 0OecreueHUu NPOYHOCTH.
8. [IpoBepka kecTKOCTH HanboJiee OMACHOTO CEUCHMUS.
9. BriBoj 00 00OecrieueHnr KECTKOCTH.
10. OTBeTHI Ha KOHTPOJILHBIE BOMPOCHI.

11. BeiBoj 1o pabore.

IIpakTuyeckoe 3ansitue Ne 13.
ITocTpoeHue >m0p MonepevYHbIX CHUJI U U3rHOAIOIIMX MOMEHTOB.
Ilesib: 0OCBOCHHME METOAUKU MOCTPOSHUS S0P MOMEPEUHBIX CHII U U3THOAIOIIUX

MOMECHTOB.
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Ymenusa (3neMeHThl): onpedeniams HAnPANCeHUs 8 IeMEeHMax KOHCMPYKYULL
(ompenenenue MonoXKeHus: HanboJiee OMaCHOTO CEYEHUs)
3nanun (3NEMEHTHI) . MEMOOUKa paciemos 21eMeHmMOo8 KOHCMPYKYULl Ha NPOYHOCTb

Teopernueckuid MaTepuaJl

N3rub — 370 TaKkoii BUJ HarpyxeHust opyca, mpu KOTOPOM B €ro MOMEPEUHbIX Cce-
YEHUSAX BO3HUKAIOT U3rHOaronMe MOMEHTHI. 13ru0d, npu KOTOpoM B MONEPEYHBIX CE-
YEHUSX KPOME U3THOAI0IUX MOMEHTOB BO3HUKAIOT U MONEPEYHBIC CUJIbI, HA3bIBACT-
Csl TIONIEPEYHBIM; €CITH MONEPEYHbIEC CUIIBl HE BOSHUKAIOT, TO M3rH0 HA3bIBACTCS YKMC-

TBIM.

Benuyuna nonepeunou cunvl B 11000M MOMEPEUHOM CEUYEHUH OIPEEsIeTCs anreo-
panyecKor CyMMOU BHEIIHUX CUJI, IPWJIOKEHHBIX K OCTABIICHUCS YACTH:
Qy :Z I:iy OCT.H.
IIpasuno 3naxoe nonepeunvix cu. MONEPEYHAs CUJIa CYUTACTCS I10JI0-
KUTEIIbHOM, €CJIW: BHELIHSA HATPy3Ka CTPEMUTCS IOBEPHYTH OCTABIIYIOCS
4acCTh BOKPYI PACCMaTpUBAEMOI0 CEYEHHUsI 10 YaCOBOM CTPENKE, €CIIU

MIPOTHUB YaCOBOM CTPETKH — OTPULIATEIBHOM.

Hzeubarowuii momenm B IPOU3BOIHLHOM TIOTIEPEYHOM CEUCHUN YHCIICHHO
paBeH aireOpandeckoil CyMMe MOMEHTOB BHEIITHUX CHII, IPUJIOKEHHBIX K OCTaB-
IICHCS YaCTH OTHOCHUTENBFHO paccMaTpuBaeMoro cedeHus:M x = )" M ceu(Fiyocr. v.)

IIpasuno 3naxos useudarowux momenmog. ( P MBICICHHOM 3aKpEIUICHUU B
paccMaTpuBacMOM CEUYCHHHM), M3THOAIONIEMY MOMEHTY MPHUITUCHIBACTCS 3HAK ILIIOC,
€CJIM BHEIIHSSI Harpy3ka W3ru0aceT OCTaBINYIOCS YacTh BBIMYKJIOCTHIO BHU3, €CIH

BBIITYKJIOCTBIO BBCPX — TO 3HAK MHUHYC.

Ilpasuna nocmpoenun 3nwp nonepeuHvix CUil O XapaKkmepHvlM mo4Kam:
1. B KOHIEBOM Ce4YeHMH MTONEPEYHas CHUjla paBHa HYJIIO, ECIIM HE MPUJIOKEHA
COCpeOTOYEHHAs Cuila (aKTUBHAS WM pEaKTHUBHAs).
2. TlonepeuHnas cuiia cKa4K000Pa3HO N3MEHSET CBOE 3HAUEHUE B CEUEHNUH, B
KOTOPOM IIPUIJIOKEHA COCPEAOTOUEHHAS CHIIA, BEJIMYMHA CKaYKa PaBHA BEJIUUMHE
IIPUIIOKEHHOU CUJIBI.
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3. Ha yuacTke, Harpy»K€HHOM PaBHOMEPHO PACTIPEICIICHHON HAarpy3Koii, a1opa
n300pakaeTcs MpsIMOM JIMHUEH, HAKIIOHEHHOM K OCH OaJIKu.
4. Ha yuacTtke, CBOOOJIHOM OT ACHCTBHSI paBHOMEPHO paCpPE/IeICHHON HArpy3KH,

OIIOpa- npsamMasd JUHUA, [TapalICIIbHasA OCH.

Ilpasuna nocmpoenus InOp uzcuOAOUUX MOMEHMOE NO XAPAKMEPHHIM MOUYKAM
1.B koHUIEBOM cedyeHHMHM W3THOAIONINi MOMEHT pPaBEH HYJIO, €CIM HE MPHUIIOKCH
BHEIIHUI COCPEAOTOYEHHBI MOMEHT. Eciy k€ B KOHLIEBOM CEUEHHH IPUIIOKEHA

napa cuj, TO U3THOArOINi MOMEHT PaBEH MOMEHTY MPUIIOKEHHON Taphbl.

2.M3rubaroniyii MOMEHT CKa4K000pPa3HO U3MEHSET CBOE 3HAUYEHUE B CEUCHUH, B
KOTOPOM IPHUJIOKEH COCPEAOTOUECHHBI MOMEHT, BEJIMUMHA CKaYKa paBHA BEJIMUUHE
MPUJIOKEHHOTO MOMEHTA.

3.Ha yuacTke, Harpy>k€HHOM paBHOMEPHO pacCHpEeJeICHHON Harpy3koM, 3Iropa
n3o0paxkaeTcsl KBaipaTUUHOM MapadoJioi, 00pallleHHOW HABCTPEUY Harpy3Ke.

4. Ha yyacTke, CBOOOJIHOM OT JEHCTBHSI PaBHOMEPHO paCIpEACIICHHOM Harpys3KH,
AIIOpa — HAKJIOHHAS TIpsiMasl.

5.Ha yyacTke nelcTBUS paBHOMEPHO PaCIpeEACIIEHHON HAarpy3KH B TOUKE, 1€ DII0pa
MOTIEPEYHBIX CUJI TUIABHO MEPEXOAUT Yepe3 HOJIb, Ha SMIOpEe U3rHOaouX BO3ZHUKAET
JKCTPEMYM.

AHanu3 »mopbl M3rHOAIOIIMX MOMEHTOB IO3BOJISIET ONPEACIHUTH IMOJIOKEHUE
Haubosiee OMacHOro ce4yeHus (MO BEJIWYMHE MAaKCHUMAJbHOTO HW3THMOAOIIEro
MOMCHTA).

Konmponws npagunvnocmu nocmpoennvlx nop:
1.9Q ckauko00pa3HO U3MEHSET CBOE 3HAUYEHUE B TOUKAX MPHIIOKEHUS COCPEIOTO-
YEHHBIX CUJI, BEJIMYMHA CKAYKa OMPEACIIAEeTCS BEIMUYMHON MPUIIOKEHHON CUJIBI.
2. DQ — mpsmasi, mapajuiesibHas OCH JIIOPHI HA YYacTKaxX, CBOOOJHBIX OT JACHCTBUS
PaBHOMEPHO pachpeeNIeHHON HAarpy3KH 1 HAKJIOHHAS MPsSMasi Ha Y9acTKax JCUCTBUS

PaBHOMEPHO pacIpe/Ie]ICHHON HArPYy3KH.
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3. OM ckaukoo0Opa3HO HM3MEHSET CBOE 3HAUYEHHE B TOYKAX MPUIOKEHUS cocpe-
JOTOYEHHBIX MOMEHTOB, BETMYMHA CKayKa ONpPEAENIeTCs] BETUUUMHON MPUITIOKEHHOTO
MOMEHTA.

4. OM- HakJOHHAasl TpsMasi HAa ydacTKaxX, CBOOOJHBIX OT JIEUCTBHUS PAaBHOMEPHO
pacrpeqeNIeHHON Harpy3ku M mapadosia, oOpalleHHas BBITYKIOCTHIO HaBCTPEUy
Harpy3Ke Ha y4acTKax JACHCTBUS PAaBHOMEPHO pacTpeeiICHHON Harpy3KH.

Ipumep: [TocTpouTs 3MIOPHI MOMEPEUHBIX CHIT U U3TUOAIOIIUX MOMEHTOB (pHcC.1)

Ary

Ra=45xH ”_C.’fif/’" i Ro=LO0kH
25kH g =SKH/M pits

1 PM(’A’PNC““‘_{K#“J‘ 4

| &m
20
0 T T "
=i
| S
25

-k
I

9@y (£H)

20

2M (xHm)

Pucynokl.Pacuetnast cxema k npumepy.

1.Onpenenenne peakuuii CBs3ei.
1.1.Y My =0; -25-2+10+5-8) -6 —-Rg-10=0
-Rg-10 = 50-10-240; Rg =20 (xH)
1.2.> M =0; -25-12+RA-10+10—(5-8)-4=0;
Ra -10 =300 - 10 +160; Ra =45 (xH)
1.3.IIpoBepka NpaBUIBHOCTH PELIEHUS: 10Ka3aTh, 4To Y Fiy = 0
> Fiy =-25+45-(58) +20 = -65 + 65 = 0.
2.IToctpoenue >mropsbl mornepeuHbix et (3Qy)
Qv =2 Fiyoeru, KH
Qyo = -25 (o mpaBMITy KOHIIEBOTO CEUCHHS)

aneBa YA = _25’ anpaBaYA =-25+45=20
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Qvc =-25 +45=20; Q vg =- 20 (mo mpaBm1y KOHIICBOI'O CCUCHHUSI)
3. TTocTpoeHwe 3MOPhI H3THOAIOIINX MOMEHTOB (D M)
M x =3 M ces (Fiy ocr. «.), KHM
M xo, =0 (mo npaBuIy KOHIIEBOTO CCUCHHS)
M =-252=-50
Merema o = -254+452=-10
M empara = -254+452 +10=0

M sz =0 (1o mpaBMITy KOHIIEBOT'O CEUCHHS)

Ha y4gacTke neiicTBUsI paBHOMEPHO paclpeereHHOW Harpy3ku OQy IIaBHO
nepexoauT uepes «0», MoITOMY Ha 3II0pe U3rHOaroIuX MOMEHTOB B ToUKe K
BO3HUKAET IKCTPEMAIIbHOE 3HAUYECHUE MOMEHTA.

N3 ycnoBus Qyk = 0 onpenensiem anuny yyactka BK (puc.2)

’/ffk///m 2014

i,

| = .

Pucynok 2. CxeMa 1Jig onpeesieHus SKCTpeMaaIbHOr0O MOMEHTA.

Qu=-20+5x=0; 5x=20; x=4(m)
Onpenenum MOMEHT B Touke K:

Mg =20 x — (5- X) 'x/2 =20-4 -5 4- 2 = 40 (xHm)

3ajaHne K NpaKkTU4ecKou padore:

JI1st 3a1aHHBIX CXEM Harpy>KeHUs 0ajloK: ONPEEIUTh PEAKINH CBSI3EH, TOCTPOUTD
AMIOPHI MOTIEPEYHBIX CHJI U U3THOAIONUX MOMEHTOB (puc.3).McXoaHble TaHHbIE TpU-
HSITh B COOTBETCTBUU C BAPUAHTOM, ONPEJICIUTH MOJ0KEHHE HanboJiee OacHOro ce-

YCHU.
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Ta6numa Mcxoansie 1aHHBIC K TpakTHUeckoi padore Nol3.

Ne
BapH- Ne cxeMbl Fi kH F2 kH q. kH/™m m, kHm
aHTa
1 1 6 12 4 4
2 2 8 -6 2 5
3 3 10 -8 8 6
4 4 12 15 10 8
5 5 20 50 15 10
6 6 5 19 20 25
7 7 8 20 32 16
8 8 14 23 6 50
9 9 25 28 8 42
10 10 30 17 10 18
11 1 32 16 16 10
12 2 16 5 30 5
13 3 4 42 28 25
14 4 3 30 8 8
15 5 7 20 5 16
16 6 9 19 14 32
17 7 19 4 6 4
18 8 28 16 10 8
19 9 30 5 8 10
20 10 20 10 4 6
21 1 7 26 2 4
22 2 8 20 12 25
23 3 40 35 20 18
24 4 24 20 3 14
25 5 18 25 10 12
26 6 25 15 10 4
27 7 19 20 25 18
=N S
/ qa
< ] 17
A £ F2
1M 1M 4m
A
-
q F2 m ~
VVYVVVVVVY
£ E Z
/ 2m Im Im 2m Im /;
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Pucynok 3.CxeMbl Harpy»xeHus K mpakTuueckoi padore Nel3.

KoHTpoJibHBIE BONIPOCHI.

1.Kakue BHyTpeHHHE CUJIOBbIE (PaKTOPHI BOZHUKAIOT B MOMEPEUYHBIX CEUECHUAX

MIpH MTOTIEPEYHOM U3THoOe?

2.3anummTe GopMyIty AJiS ONpeIesICHUs MTONEPEUHON CHIIbI, YKOXKHUTE MPABUIIO

3HAKOB.

3.3anummuTe GopMyITy JUIs ONIpeACIICHNs] U3THOAIOIIETO MOMEHTA, YKAXKUTE

IIPABUJIO 3HAKOB.

4.00bACHUTE IPUUMHY CKAYUKOOOPa3HOTo u3MeHeHus opauHaT 3Q u OM .

5.C xakotii niensto crpositest 3Q u OM?

Xoa BbINOJHEHHUS PA00ThI

1.0Ompenenuth peakiuu cBsizer (I IBYX OMOPHOMN OAJIKH):

1.1.3aMEHUTH CBSA3U pPeaKIUsIMU CBSI3El;

1.2.cocTaBuTh ypaBHEHUS PABHOBECHS U ONPEAECIUTH PEAKIIUU CBSI3EH;

1.3.mpou3BeCTH KOHTPOJIb IPABUILHOCTA ONPEACICHHBIX PEAKIIUI.




2.IToctpouts IQ:
2.1.onpenenuTh BEIMUYUHY MOTIEPEYHON CHIIbI B XapaKTEPHBIX TOUKaX (B CEUECHUAX
MPUIOKEHUS COCPETOTOYEHHBIX CUJI pacyeT MPOU3BECTH JBAXK/IBI: CIIEBA U CIpaBa OT
CEUYCHUS);
2.2. moctpouTh IQ MO NOTYYEHHBIM OpJUHATAM.
3. Iloctpouts DM:
3.1. onpeaenuTh BEIMYMHY U3rHOAIOIIETO MOMEHTA B XapaKTEPHBIX TOUKax (B ce-
YEHUSAX MPUIIOKEHUS COCPETOTOUEHHBIX MOMEHTOB PAacyeT MMPOU3BECTHU JBAK/IbI:
CJIEBA U CIPaBa OT CEYCHMUS);
3.2. moctpouth DM 10 MOITYYEHHBIM OpPAUHATAM.
4. IIpon3BecTy KOHTPOJIb MPABUIBHOCTH NOCTPOECHHBIX AIIOP.
5. Onpenenutp NMoJI0KEHNE HauboJIee OMACHOTO CEUEHUS.
6.0TBeTUTH Ha KOHTPOJIHHBIC BOTIPOCHI.
7.CopmynupoBaTh BBIBOJ IO paboTe.
OTtuer mo padorte
[TpakTraeckas padora Nel3
[TocTpoeHue >mrop MONEepeyHbIX CUI U U3TMOAIOIINX MOMEHTOB
Lens:
1.3agaya Nel.
1.1.Cxema HarpyxeHus.
1.2. UcxonHble JaHHBIE:
1.3. Pacuer peakuuii cBsI3€il.
1.4. Onpenenenue BeIMUYMHBI TONEPEYHOM CHIIBI B XapAaKTEPHBIX TOUYKAX U
noctpoenue Q.
1.5. Onpenenenue BEIMYHHBI U3TUOAIONIETO0 MOMEHTA B XapaKTEPHBIX TOUKAX U
noctpoenue OM.
1.6. KoHTpOIh IPaBUIBHOCTH MOCTPOEHHBIX JITIOP.
1.7. Onpenenenue Nog0KeHHUS HAaOOJIEe OMACHOTO CEYCHHUSI.
2. 3apgaua 2.

2.1.Cxema Harpy»eHusl.
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2.2. UcxonHble NaHHBIE:

2.3. OnpezeneHue BEIMYUHBI ONIEPEYHOMN CUIIBI B XapaKTEPHBIX TOUKAX U
noctpoenue 9Q.

2.4. OnpezeneHue BEIUYUHBI U3TMOAIOIIET0 MOMEHTA B XapaKTEPHBIX TOUKaX U
noctpoenue M.

2.5. KoHTpOap NPaBUIIBHOCTH IMMOCTPOEHHBIX JITIOP.

2.6. OnpexeneHue Noja0keHUs: HandoJiee ONMaCHOTO CEYEHUSI.

3. OTBeTHI HA KOHTPOJIBHBIE BOIIPOCHI

4. BeiBoj o paborte.
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IIpakTnueckasi padora Neld.

PacyeTr Ha nmpoYHOCTH NpH U3rude.

Heab: ocBOCHWE METOMWKH NPOYHOCTHBIX PACUETOB OalOK, HW3TOTOBICHHBIX W3
TUTACTUYHBIX MaTEPHAJIOB.

Ymenua (snemenmor):onpedensimo HANPNHCEHUs 6 DNEMEHMAX KOHCMPYKYULL
(ompeneneHue MONOKEHHUsI HAaMOOJIee OMACHOTO CEUYCHUS MPHU M3rude, IpOBEPOUHBIN
pacyeT Ha MMPOYHOCTh MPH U3TU0Oe)

3nanua: memoouka pacuema 31eMeHMO8 KOHCMPYKYUll Ha npouynocms (IpaBHUIa
MOCTPOEHUS DIIOP MOMEPEUHBIX CUJI U U3rHOAIOIINX MOMEHTOB, YCIOBUE MPOYHOCTU

pU U3ruode, CyIHOCTh IPOBEPOUYHOT0 pacyeTa MpHu U3ruoe)
Teopernueckunii MaTepual

[Ipu m3rube pacyeT Ha MPOYHOCTH MPOU3BOJAT MO0 HOPMAIBHBIM HANPSHKCHUSIM
u3ruoa. CymHocTh pacuera Ha MPOYHOCTh 3AKIIOYAETCS B OINPEACIICHUH
MaKCHUMAJIbHBIX HAIpsDKEHUM B HamOoJiee OMacHOM CEYEHHWHM W B CPAaBHEHUHU MX

BCJIMYUHBI C JOIIYCKACMBIMU HAIIPAXKCHUSAMU

Ycnoeue npounocmu ona nnacmuunvix 6an10K

=g <lo]

Oceeoii momenm conpomueienus I PA3TUYHBIX CEUCHHI- T€OMETpHUYECKas

XapaKTCPUCTHUKA ITPOYHOCTH IMOIICPCYHOTO CCUCHUA ITPU n3ruoe:

~AUIA KpyTa Wy =0,1- d®

-nst kpyrosoro konbia Wy = 0,1-d3(l-0)
bh?

-JUISL IPSIMOYTOJIbHUKA W, = e

Ha ocHoBanuu YCIIOBUA TPOYHOCTH BO3MOKHBI TPH BHUId PACUYCTOB!

1.nposepounwiii (npoBepsieTcss OOECNEYCHUE MPOYHOCTH BBITTOJIHCHUEM

M
YCIIOBHS TIPOYHOCTH); Oy = % <|o]

X

2. npoexmHwlil (OTIPEAEIAIOTCSA Pa3MEPBI MONIEPEUHOTO CEYEHMS])
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3.0npedenenue eIUYUHBI MAKCUMATLHO 0ONYCMUMOI 6HEWHEll HAZPY3KU

Mymax < Wy [G]

IIpumep pacudera: [IpoBepuTh NPOYHOCTH JABYX OMOpHOM Oanku (puc.l), eciu
[6]=160 B/MM? s caemyromMX BapMaHTOB: a) IONEpedHoe cedeHue: kpyr d=90

MM; 0) morrepednoe ceueHue : npsamoyronbHuK h=80; b = 50 mm

aj |Fi=10rH Ry=10xH 5=30xH Ry 2201 M=20ittes
M,=10KH M 4—? )
0 4 gﬁ/

7

g %
Y M, M, #=>
a 8 4 O}R
0
22 22
6) @ TIIITIIIIIII @ &.xH
]
18
24
e} » . — = H,,K'HH
90 J 12
122

Pucynokl. Pacuetnas cxema k npumepy.
1.Onpenenienne ONOPHBIX PeaKIMy U MPOBEPKA MPABUIHBHOCTH HAMJAEHHBIX
3HAYCHHIA: M= 0; -F1-Od +RyBIA +M; +F,-C/{— My =0 (1)
Pemas ypasuenue (1) nomyunm Rg = 10KH .

YMp=10; -F1-OB-Ry BA—-FyBC+ M,— My =0 (2)
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W3 ypaBuenus (2) Ry =-22xkH

T.x. peakuus Rp moixy4ymiach CO 3HAKOM MUHYC, TO U3MEHSIEM €€ MepBOHavaIIb-
HOE HalpaBJICHUE Ha IPOTHUBOIION0XKHOE. VICTHHHOE HarpaBieHue peakunu Ry —
BHU3.
[Tposepka: > Fiy=-F1+Rg+F,—R;=-18 + 10+ 30 — 22 = 0.

VYpaBHeHue paBHOBeCUs CTaTUKH » Fiy = 0 BBINOJIHAETCS, CIEA0BATEIHLHO
peaKkiMK Onop omnpeieieHbl BepHO. [Ipu MocTpoeHnu 3Mop UCIOIb3YEeM TOJIBKO
VCTUHHBIC HAMPaBJICHUS PEeaKIUi OTIopP.

2. Breigenum Ha Oanke xapakrtepasie Touku: O, B, C, /1.

3. OmnpenenseM B XapaKTepHBIX TOUKAX 3HAYEHUS nomnepevyHou cuisl Qy u
CTPOMM 3ITIOPY MONEPEYHBIX CHJI CJIEBA HAIIPABO B COOTBETCTBUU C MOTYYCHHBIMHU
3HAYEHUSIMU MONEPEYHBIX CHJI B COOTBETCTBYIOIINUX TOUYKAX:

Qy =Y Fiyoeru (1) (ecnm BHEHMIHSIA CHIIa CTPEMUTCS TIOBEPHYTH BOKPYT
paccMaTprUBaEMOI0 CEYEHHS 10 YaCOBOM CTpeKe, TO oHa B popmyity (1) BXoguT co
3HAKOM (+), €CJIM IPOTUB YaCOBOM CTPEIIKE — TO CO 3HAKOM (-) ).

Qyo = -F1 = -18kH (ucnonb3yem npaBuiio KOHIIEBOTO CEUCHHS);

[Tonepeunyto cuiy B Toukax B u C cuutaem asaxasl no popmyie (1), T. k. B
toukax B u C npumnoxeHsl cocpeoToueHHbIe crilbl U Ha DQy J0KEH OBITh CKavOoK,
paBHBIN BETUYNHE ITUX CHIL:

Paccekaem cneBa ot Touku B, oTOpackiBaeM 4acTh Oajiku MpaBee 3TOr0 CEYEHUs
Y YYUTBIBAEM CHJIBI, TIPUIIOKEHHBIC K ocTaBIiercs gacti Qyg™™ = -18KH;
PaccekaeMm cmpaBa oT Touku B, orOpachsiBaeM 4acTh OaJIKM IIPaBeE€ ITOrO CEUCHUS
U YUUTBIBAEM CHJIbI, IPUIIOKEHHBIE K OCTABLICICS YacTH:
QvyeP®* = -18 + 10 = -8(xH);

Paccekaem cneBa ot Touku C, orOpachsiBaeM 4acTh OajaKu MpaBee ITOro CeUEHUs

Y YYUTBIBAEM CHUJIbI, IPUIIOKEHHBIE K OCTABIICICS YacTH:
Qyc¥=-18+10= -8 (kH);
Paccexkaem cnpasa ot C, oTOpacbiBaeM 4acTb OaJIKH MpaBee 3TOr0 CEUEHUs U

YUYUTBIBACM CHJIbI, IIPUJIOKCHHBIC K OCTAaBIIIECHCS YaCTU.
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Qv = -18+10 + 30 =22 (xH);
Qv = 22 xH (o npaBuily KOHIIEBOTO CEYEHUS)

4.0npenensieM B XapaKTEPHBIX TOYKAX 3HAYCHUS U3rHOaroniero MoMeHTa My,
U CTPOUM SIIOPY U3rHOAIOIIMX MOMEHTOB CJIeBa HAMPABO:
My =X Meeu (Fiy ocr. v.) (2) ( IpaBHIIO 3HAKOB: €CITU CHJIA CTPEMUTCS H30THYTh
OCTAaBIIYIOCS YaCTh BBITYKJIOCTbIO BHU3, TO 3HAK (+), €CIIM BBIMYKJIOCTBIO BBEPX, TO —
3HaK (-) ):
My, = 0 (110 paBUITy KOHIIEBOTO CEUCHHS);

Paccekaem B Touke B, oTOpacsiBaeM mpaByro OT MOJIYYEHHOI'O CEYEHUS YacTh U
onpeensieM MOMEHTBI CHJI, MPUJIOKEHHBIX K OCTaBIIIEHCS YaCTH:

My =- 18:OB=-18-5 = -90KHuwMm;

OnpepnensieM u3rudbaroumuidi MoMeHT B Touke C qBaXIbl, T. K. B
Touyke C NpUIOXKEH COCPEIOTOYECHHBIM MOMEHT U Ha 3MIOpE
M3TU0AIMMUX MOMEHTOB JOJXKEH OBITh CKAYOK HAa BEJIUYHUHY 3TOTO
MOMEHTA:

PaccekaeM B Touke C cieBa ot Touku C, 0TOpackiBaeM MpaByro OT IMOJTYYEHHOTO
CEYEHMS YacTh U ONPEIETIEM MOMEHTHI CHUJI, MPUIIO)KEHHBIX K OCTABUIEHCS YaCcTH:

= -F1- OC+RgBC =-18:9+10-4=-122(xH m)

Paccekaem B Touke C cripaBa ot Touku C, oTOpaceiBaeM MpaBylo OT MOJIYYEHHOTO
CEYCHHS YaCTh U ONPEICTIEM MOMEHTBI CUJI, PUIIOKEHHBIX K OCTABIIICHCS YaCTH:
My P?8= -F1- OC +RB-BC + M=-18-9+ 10-4 + 10 = - 112( xH m);

My, = 20( xHm) ( mo mpaBuiy KOHILIEBOTO CEYEHUS)
5. OnpenessieM MojioKeHHE HanOoJIee ONACHOTO ceucHUs (aHATU3upyst DMy) :
HanoOoJiee onacHoe ceueHue B, T.K. Mymax =122 kHM =Mp.
6.1IpoBepka mpoyHOCTH HanOOJIee ONACHOTO CEYECHMUSI:
6.1 ceuenue — npsimoy2o1bHUK € 3aJaHHBIM COOTHOILIIEHHUEM CTOPOH.

_b-h?* 50.807

= = 533331’ |

Hcnons3ys popmymny w

IPOBEPSAEM NMPOYHOCTH OAJIKHU O YCIOBHUIO TPOYHOCTH:
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M

— Xmax S ,
= M <[5
6
o = 122-10 — 2280 H :
53333 MM

BrIBOI: MpoYHOCTH OAIKK HE 00ECIeUeHa, T. K.

Omax =228,0 H\mm? > [6] = 160 v/MM?
6.2. ceuenue — kpye:
Hcnonszys popmyny Wy = 0,1d3=0,1-903=72900mm*
[TpoBepsieMm MPOYHOCTH OANKH:

6
o = 122-10° _ 267,3( H Zj
72900 MM

BBIBOJI: MPOYHOCTH HE 00ECIIEUEHa, T.K. Omax=267,3 B/MM*>[c] =160 1/MM?

3apanue: [IpoBepuTh NPOYHOCTH CTANIbHOU Oanku (puc?), ecinu [6] =160
H/MM2. B ciiydae HapyIIeHHUs IPOYHOCTH IIPEMJIOKHUTE BO3MOKHBIE BADHAHTHI 00€ec-

MMCYCHHUA ITPOIHOCTH. I/ICXOI[HBIC JaHHBIC IIPUHATH B COOTBETCTBHUH C BAPpHAHTOM.

Tabnuua. MicxoiHple 1aHHbIE K MpakTUuecKkor pabore Neld

[TapameTpsl
Nep
a m, F «H g, awm | bou oM cxeMa [Tonepeunoe ceuenune
p xkHm ’ kH/m ’ i ’
15 60 4 0,5 15 15 A Kpyr, d&=50mm
Kombiio d=70MMm
2 17 65 5 0,6 1,6 1,7 b J0=60M1
[IpssMoyTOIBHUK
3 19 70 6 0,8 1,8 1,9 B h=80n, b=40ny
4 20 75 7 0,9 19 2 T Ksaapat, a=40mm
5 21 80 8 01 2 2,1 A Kpyr, d=70mm
Koapmo d=60mMm
6 23 85 9 1 1 1,8 E d0= 50Mu
[IpssMOyronpHUK
24 90 10 1,1 2,3 2,7 A h= 60MM, b=40M
25 95 11 0,9 2,1 2,5 B KBagpar a= 50mMm
9 26 100 12 0,6 2,5 2,6 r Kpyr, d=60mMm
Koapmo d=50mMm
10 28 105 13 0,8 2,3 2,4 pi| d0=4501
[IpssMoyTrOnBHUK
11 15 28 6 1 1,2 2,5 E h=70MM  b=30n
[IpssMoyTrOIBHUK
12 17 29 9 0,8 15 2,8 A h= 58unt b=30n
13 19 34 7 0,7 1,6 2,6 b Kpyr, d=60mm
14 20 25 8 0,4 15 2,8 B Koo d=75mMm
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d0=65mm
15| 21| 42| 5 |05| 16| 28 r Lpaoyronenmme
16 23 56 4 0,8 1,7 2,4 Ji| Ksagpar a=60mm
17 25 45 9 0,6 1: 2 E Kpyr, d=50mm
18|26 |3 | 2 |08 12| 22 A Koo ¢ 70w
19 | 28 | 35 05 | 1.8 | 21 B Lipatoyronerime
20 24 64 7 0,6 1,4 2,5 B KBagpar a=80mm
21 | 32 | 85 | 6 |05 | 11| 2 r Kpyr. d=70y
22 28 76 10 0,6 1,2 2.1 Jil| KBagpar a=50mm
23 | 17 | 45 | 4 |07 | 13| 22 E oo ¢ S
24 | 35 | 58 | 5 | 08| 14 | 23 A hfr;’;m“g;ﬁd
212798 | 6 |09]|15]| 24 5 Kpyr, d=65y
26 | 38 | 68 | 7 |10 | 16| 25 B Koo ¢ S0um
[IpssMOyTrOnBHUK
27 | 34 | 100 | 8 |04 | 17| 26 r Lpmoyronenme
m m
. ¢
‘ PRRRR
o | Je oty 5 | A
a) 6)

Pucynok 2. CxeMbl Harpy»eHusi K npakTuueckoi padore Nel4.
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KoHTpoJibHBbIE BONIPOCHI:
1 .Kakue BHyTpeHHHE CHIIOBbIE (DaKTOPBI BOSHUKAIOT B MONEPEYHOM CEUEHUU TIPH
MONIEPEYHOM U3ruode?
2. 3anucaTh (GOpMYIIbI IS ONIPEIETICHUS TONEPEUHON CHIIBI U MU3rHOAIOIEr0
MOMEHTa B JJIOOOM TMOTEPEYHOM CEUECHUU
3. Kak onpenenuTs BeTMYUHY TOTIEPEYHON CHITBI M M3THOAIOIIETO MOMEHTA B
KOHIICBOM CE€YEHUU?
5.CpopmynupyiiTe CyIHOCTh MPOBEPOYHOTO U MPOECKTHOIO PACUETOB HA MPOYHOCTD
npu u3rude?
6. 3anuumTe yclIoBUE MPOYHOCTH MPHU U3THOeE.
7. YKaxxuTe BO3MOKHbIE BApUAHThI 00€CTI€UEHUs MPOYHOCTH 3JIEMEHTOB KOHCT-
PYKIHM.
Xo/1 BbINOJIHEHUS] Pa0d0ThI
1.CBsi31 3aMEHHUTH PEAKLUSIMU CBSI3EH.
2.0mpenenuTs peakuuu CBSA3EH, COCTABUB YPABHEHUS PABHOBECUS IS ILIOCKOU
ITPOU3BOJIBHOW CHCTEMBI CHIL.
3.BBINOIHUTE TPOBEPKY MPABUIBHOCTU OMPEAECIECHHBIX PEAKIUN.
4.0npenenuTs BU SMIOPHI MONEPEYHBIX CUJI Ha KAXJIOM Y4acTKE B 3aBUCUMOCTH
OT BHEILIHEW HArpy3KH, BEIYUCIUTh BETMYUHY OTIEPEUHBIX CUJI B XapaKTEPHBIX
TOYKaX U MMOCTPOUTH AMIOPY MONEPEUHBIX CHIL
5.0npenenuts BU AMIOPHI U3TMO0AIOIIMX MOMEHTOB Ha KaXK/IOM y4acTKE B
3aBUCUMOCTH OT BHEIITHEN HATPY3KH, BBIYUCIUTH BEIMUUHY U3THOAIONTNX
MOMEHTOB B  XapakKTepHBIX TOYKaX M IMOCTPOUTH DIIOPY U3TUOAIOIINX
MOMEHTOB.
6.0mnpeenuB NOJ0KEeHNE Han0o0JIee OMTACHOTO CeUeHHUsI (I10 AMIOPE U3THOAFOIIIIX
MOMEHTOB) BBIMIOJIHUTH MPOBEPOYHBIN pacdyeT Ha MPOYHOCTb.
7. [Ipoananu3upoBath MOJTYYEHHBIN pe3ybTarT.
8.I1pensioxxuTh BapraHThl 00€CTIeUeHUS TPOYHOCTH (TMPU HEOOXOAMMOCTH).

9. OTBETUTH HAa KOHTPOJIbHBIE BOMPOCHI.
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10.CdopmynupoBath BBIBOJ IO padboTe.

Otuer mo padore.
[TpakTrueckas paborta Nel4.

Pacuet Ha npo4YHOCTH NpuU U3rKude
Llens:
1.Cxema HarpyxeHus.

2. UcxonHble JaHHbIE.

3 .OnpeneneHne peakuu CBsI3eil.

4.1TpoBepka NMpaBUIBHOCTH ONPEIEIICHHBIX PEAKIIAN.

5.0mnpezeneHne BEIMYMHBI MOMEPEYHBIX CHII B XapaKTEPHBIX TOUKAX U MOCTPOEHUE
AIIOPHI OIIEPEYHBIX CHIL

6.0mnpezeneHne BeIMYMHbBI U3rHOA0IINX MOMEHTOB B XapaKTEPHBIX TOUKAX U
IOCTPOEHUE MIOPHI U3TUOAIOUINX MOMEHTOB.

7.0mnpeneneHue mMoJI0KEeHUsI HanboJiee OMacHOrO CEUCHUSI.

8.BbIoIHEHHE TPOBEPOYHOT0 pacyeTa OAJIKU Ha MPOYHOCTb.

9.AHanu3 NOJIy4YEeHHOIO pe3yJbTaTa.

10.0TBeTHI HA KOHTPOJIBHBIE BOMPOCHI.

1 1.BwiBoa mo pabdore.

IIpakTuyeckas padora Nel5.
Pacuer Opyca Kpyrjioro nonepe4Horo ceyeHusi Npu COBMECTHOM
AeHCTBUM U3rH0a U Kpy4eHHs.
Heab: ocBOEHHE METOIUKU pacyeTa 3JIEMEHTOB KOHCTPYKIIMH MPU CJI0KHOM BU/JIE
Harpy>KeHusl.
Ymenun: onpedenamo Hanpsxicenus 8 KOHCMPYKYUOHHBIX INEMEHMAX.

3nanusa: memoouka pacdema 371€MeHnoes KOHCWlpyKL}MMV HA npo4YHocme.
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Teopernyeckuii MmaTepua.

B cnyudae pacuera kpyriioro 6pyca npu IeicTBUM U3ruda u KpydeHus: He00Xo0-
MO YYUTBIBATh HOPMAJIbHBIE U KACATEJIbHBIC HANPSIKEHHUS, T. K. MAKCUMAJIbHBIE
3HAUEHUS HAMPSHKEHUN B 000UX CiTydasX BO3HUKAIOT Ha MoBepxHocTU. Pacuer cie-
JyET BECTH 0 TEOPUH MPOUYHOCTH, 3AMEHSIS CJI0KHOE HAMPSIKEHHOE COCTOSTHUE PAB-
HOOITACHBIM ITPOCTHIM 10 OJJHOW U3 THUIIOTE3 TPOYHOCTH.

YcnoBue IMPOYHOCTHU B 3TOM CJIy4ac UMCCT BUJ

0,0, = < o]

X

rae M, —DKBHUBaAJIEHTHBIM MOMEHT.

ITo runore3e HanOOJIBIINX KacaTEIbHBIX HaHpH}KCHI/Iﬁ (HHaqe—TpeTBH I I/IHOT€3a)

li 2 2)
M9KBI]1 = Mu +M1<

[lo rumore3e NOTEHIMAIBHON SHEpruM (GopmMousMeHeHus (MHaye — MsTas

TUIIOTE3a)

Moy =M, 2 +0,750M 2
B o6eux popmynax M, u M, — COOTBETCTBEHHO KPYTAIIUNA U CyMMapHbBIN
M3rubAroMii MOMEHTBI B pacCMaTPUBAEMOM CEUYCHHUH Bajia. YHUCIIOBOE 3HAUEHHUE
CyMMapHOT0 M3TH0aI0IIer0o MOMEHTA PAaBHO T€OMETPUUECKON CyMMe U3THOArOIINX
MOMEHTOB, BO3HUKAIOIINX B HAM0O0JIee OMTACHOM CEUYEHHUH OT BEPTUKAIBHO U

T'OPHU30HTAJIbHO I[eﬁCTBYIOIHHX BHCIIHHUX CHIJI, T. €.

Mu=\/iMX2+My2) M3K311[=\/(M2x +M2y+M22);

Mo = (My 2 +M? +0,75-M,?)

OceBoil MOMEHT CONIPOTUBJICHUS, SIBJISISICH TEOMETPUUYECKON XapaKTePUCTUKON
MPOYHOCTHU, 3aBUCHUT OT (DOPMBI U pa3MEPOB MOMEPEYHOTO CEUCHUS:
a) U1 KPYTJI0To MONEPEYHOTO CEYEHUS
W, =01-d°
B) JUISl KOJIBIIEBOT'O MOMEPEUYHOTO CECUCHUS

W =01-d* (1-a*)

94



Ipumep: CranbHOM Baj NOCTOSIHHOTO MOMEPEYHOTO CEYEHHUSI, TUAMETPOM
d=60mm, ¢ IByMs 3yOuaThiMu Kojiecamu (puc. 1), mepenaetr MOIIHOCTD
P=15xBt npu yriosoi ckopoctu w=30paz/c. [IpoBepuTs NpoOYHOCTH Baja 1Mo
JIBYM BapHaHTaM: a) UCTIONb3Ys TPEThIO TUIIOTE3Y MPOYHOCTH; 0) UCTIONIB3YS
ISATYIO TUIIOTE3Y NPOYHOCTU. CHENaTh BEIBOJ O PAIMOHATBHOCTH HA3HAYEHHOTO

pa3Mepa MonepeyHoro cedenus, npuuss: [¢] = 160 MIla; F1=0,4F;

Fr2=0,4|:2.

PucyHnoxk 1, PacueTHas cxema k npumepy.

Pemenue.

1. CocraBisieM pacueTHYIO CXEMY Bajla, MPUBOJIS JIEHCTBYIOIIME HA BaJ
Harpy3ku K ocu (puc. 1,0). IIlpu paBHOMepHOM Bpamenun Bana Mi1=M>, roe M
U M3 -MOMEHTBI CKPYUYHMBAIOIIUX Tap, KOTOpbie JO0OABISAIOTCS MPU MEPEHOCE
cun F; u F, Ha ocp Bana.

2.0mnpenensieM Bpalaloluii MOMEHT, JeHCTBYIONIUA Ha Bal:

3
M, =M, = % = 15330 =0,5-10°(Hwm))
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3.BpiuuciuM Harpy3Kku, OpUJIOKEHHBIE K BaITy:

2M, 2.05-10°

E - =10*(H ) =10xH;
- 20208 (11)=10¢
F,=04F =04-10=4(kH),
3
- 2M, _2:05-10 _ 4wt
d, 0,25

F,=04F,=04-4=16(xH)

4. OnpenenseM peakImy OIOP B BEPTHKAJIbHOM IIOCKOCTH (puc.10)
M, =0;F,-AC+F,,-AD —R,, - AB = 0;
F,-AC+F_-AD 4. :
R, - FutAC+F, _4-0,05+16-0,25 _ 2wH):
AB 0,3
M, =0;R,, -AB—F,,-BC—F,,-DB =0;
F,-BC+F,-DB 4.0,25+16-0,05
AB 0,3
SF, =Ry —F,—F,+R,, =36-4-16+2=0.

RAY = = 3,6(KH),

r

2Y =0, cnenoBartenbHo, Ra, 1 Rpy HallieHBI IPABUIILHO.

5.0mnpenensieM peakiuu OMop B TOPU30HTAIbHOM MiIockocTH (puc. 10)
>M,=0;F-AC—-F,-AD -R,, - AB =0;
_F,-AC-F,-AD 10-0,05-4-0,25

Ry —-1,66(xH)

3HaK MHHYC YKa3bIBacT, HAa TO, YTO HCTHUHHOC HAIIPABJICHUC PCAKIIUH

IPOTHUBOIIOJIOKHO BeIOpaHHOMY ( puc.l, 6):

M, =0;R,, -AB—F,-BC +F, DB =0;
R, —FBC-F,:DB_10025-4:005 _, .0
AB 03

SX =0;Ry —F, +F,— Ry, =7,66-10+4-166=0.

>X =0, cnegoBatenbHO, Rax, M Rgy, HaliieHBI BEPHO.
7.CTpouM »MI0py KpyTALIMX MOMEHTOB M, (puc. 1, B).
Mz :M1 :O,SKHM
8.0mpenensieM B XapaKTEPHBIX CEUCHUAX 3HAUCHUS M3TMOAIOIINX MOMEHTOB M, 6

BEPTUKAJIBLHOU IIJIOCKOCTU U M), B TOPU30HTAIBHOU IIJIOCKOCTU U CTPOUM DITHOPBI

OM,OMy (puc.1r,1):
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Mcx=Ray-AD=3,6-0,005=0,18xHm;
Mpx=Ray‘AD-F1:CD=3,6-0,25-4-0,2=0,1 kHm,
Mcy=RaxAC=7,66-0,05=0,383 kHm;,
Mpy=Rax‘AD-F1-CD=7,66-0,25-10-0,2=-0,085 kHwm,

9.BrIuncisieM 3HaYeHHE I/I3FI/I6aIOH_[I/IX MOMCHTOB B IPCAINOJJIaracMbIX OIIACHBIX

ceuenusix C u [:
M e = (M2 + M2y ) = (018 +0,383) = 0,423(xcHn);
M = (M2 + M%) = /(0.12 + 0,085 ) = 0,13(rcHn)

Tak kKak B JaHHOM IIPUMEpPE 3HAYCHHUE CYMMAapHOTO
u3rubaroniero MomMeHta B cedeHun C Oojplie, 4eM B
ceueruu D, To ceuenue C u ABISIETCS OMACHBIM.

10. OnpenenseM 3KBUBAJICHTHBIM MOMEHT B ceueHnu C.

Bapuanm a) 1o runote3e MaKCUMAaJIbHBIX KacaTeJIbHBIX HAMPSKCHUM

M, =M%+ MPvc + M?2c) = /(0182 + 0,383 + 0,57 ) = 0,655(x )

Bapuanm 6) no runorese yaenbHON dHEPTrun (HOPMOU3MEHEHUS

M oy = (M Pxc + M2ve +0,75M ?2c ) = /(0,18 +0,383° +0,75-0,52 ) = 0,605(xFn)

8. OnpenenseM 0CEBOM MOMEHT CONIPOTUBIICHUS MTONIEPEUHOTO CEUECHUS

W, =0,1d°®=0,1-60° = 21600(s*)

9.IlpoBepsieM MPOYHOCTH Bajia: IO BApUAHTY a)

M
Oorem = L < [O-];
X
0,655-10° H
Torsm =~ 0e00 30,24 = 30,24MIla{[c| = 160MI]a

BriBon;: IIPOYHOCTB BaJia OGecnequa, HO JUaMCTpP

BaJIa 3aBBIIICH, T.K.MUMEET MECTO OOJIbIIas HEAOTPY3Ka.

10 BapHaHTy 0) Tomy = A\//[\f” <o}
X

6
_060510" o H > = 28MIlIa{[c]=160MIIa

G =
KBV 21600 MM
BI)IBOI[Z HpO‘IHOCTB BaJia 06ecnequa, HO I[I/IaMeTp

BaJla 3aBbIIICH, T.K.UMCCT MCCTO OoJIbIIIast HCOOI'pYy3Ka.
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3ananue Kk npakTudeckoii padore NelS.

JInst cTanbHOTO Bajia MOCTOSIHHOTO MOTNIEPEYHOT0 ceueHust (puc.2), TMaMmeTpoM

d, mepenaroriero MOmHOCT P 1pu yriioBol CKOPOCTH  ONPEACITUTh PEAKITHH O

IMUITHUKOB B BepTHKaHBHOfI Hu FOpI/ISOHTaJII)HOI?I IIJIOCKOCTAX, ITIOCTPOUTH IITHOPBI

KPYTAILIUX U U3TUOAIOIINX MOMEHTOB B BEPTUKAIBHON U TOPU3OHTAILHOM IJI0C-

KOCTSIX, IIPOBEPUTH IIPOYHOCTD Baja, IPUHAB [o]=60MI1a (UCIIOL3Yys TUIIOTE3Y

MaKCHUMaJbHBIX KaCaTCJIbHBIX HaHpH)KGHI/Iﬁ JJIs1 BAPUAHTOB 1-15; THII0TC3Y y,HGJIBHOP'I

SHEpruM GopMon3MeHeHHs sl BapuanToB 16-30).

Tabsuua McxonHble JaHHbIE K MPAKTHYECKOW padore 15.

= =

Ne E P w dsaua, Ne GE P w dsaina,
CXEMBI § kBT pan/c MM CXEMBI 5 kBT pan/c MM
1 1 6 22 25 6 16 3 25 28
2 2 8 36 28 7 17 8 48 50
3 3 10 40 30 8 18 10 50 55
4 4 9 30 34 9 19 12 40 45
5 5 3 45 38 10 20 22 24 34
6 6 20 50 40 1 21 20 60 65
7 7 12 68 45 2 22 20 22 28
8 8 5 20 48 3 23 9 36 34
9 9 3 50 50 4 24 8 42 40
10 10 12 48 45 5 25 15 35 36
1 11 10 30 45 6 26 5 40 25
2 12 20 80 65 7 27 6 36 28
3 13 15 45 40 8 28 7 35 25
4 14 12 38 35 9 29 12 24 30
5 15 14 18 28 10 30 15 15 25
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Pucynok 2. CxeMmbl HarpyxeHusl K npakTudeckoit padore Nel 5.

KoHTpoJsbHBIE BONIPOCHI.
1.Kakue BuabI HArpy»XeHUs UCTIBITHIBAET PACCMOTPEHHBIN Bas?

2. YKaXuTe CHIIBI HA CXEME Harpy»KEHUs BBI3BIBAIOIINE KpydeHHe? U3ru0?
3.HazoBuTe THIIOTEe35I MPOYHOCTH, KOTOPBIE MOTYT OBITh UCIIOIB30BAHBI IS
pacueTa peyKTOPHOTO Bajia KPyTriIoro MOMEPEeYHOTro CCUCHHS.

4.3anummre yCcIoBHS MPOYHOCTH JUIS pacdeTa 3JIEMEHTOB KOHCTPYKIIMH Ha

COBMECTHOE JIEUCTBUS U3ruda U Kpy4eHHUsl.

X0/ BbINOJTHEHUsI padoThlI.
1.ITpuBectu AeicTByIOLME HA BaJl HATPY3KU K €r0 OCH, OCBOOOJIUTH BaJl OT

OTOp, 3aMEHUB UX JCHCTBUE PEAKIHUSAMH B BEPTUKAILHON U TOPU30HTAIBLHOM IIOC-

KOCTAIX.
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2. Ilo 3amanHOM MOIIHOCTU P U yIIIOBOM CKOPOCTH W OIPEISTUTh BpaIllatoIue

P-10°
(0]

MOMEHTHI, JICHCTBYIOIIKE HA Ball M = , Hu

3. Bwraucnurts Harpysku Fi, Fri, F2, Fr2, npuioxenssie k Baty:

R=5r Remoh Fu04F  Fos04F,

4. CocTaBUTh YpaBHEHHUS PABHOBECHS BCEX CUJI, ICUCTBYIOIINX Ha BaJ,
OTZEJIBHO B BEPTUKAIBHOU INIOCKOCTHU U OTJAEIBHO B TOPU30HTAIBHOM IIJIOCKOCTH U
OTIPEAEIUTh PEAKIIUU ONOP B 00EUX IIOCKOCTSIX

5. IlocTpouTs 3mI0py KPYTALIUX MOMEHTOB DMy.

6. IlocTpouTh 3MIOpHI U3rHOAIOLIMX MOMEHTOB B BEPTUKAJIBHOMN U FOpU-
30HTAIBHOU TIOCKOCTAX (3mopbl DMy u OM,).

7. OnpenenuTh HanOOJIbLIEE 3HAYEHUE HKBUBAJIECHTHOIO MOMEHTAa B HauboJiee
OIIaCHOM CEYEHUH I10 OAHOU U3 TMIIOTE3 IPOYHOCTH:

8. OnpenenuTh 0CEBOM MOMEHT CONPOTUBIICHHUS

9.I1poBepuTh MPOYHOCTH Bajia JJIsl HAMOOJIEE OMACHOTO CEYEHUS 110 OJTHOM U3
TUIOTE3 MPOYHOCTH, UCIIONIB3YS YCIOBUE MPOYHOCTH MPU U3THOE .

10.0TBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.

11.ChopmynupoBath BEIBOJ MO paboTe.

OTtuer no padore.
Pacuer Opyca Kpyrioro nornepeyHoro ce4eHus Mpu COBMECTHOM
NeHCTBUM U3rnba U KpydeHUsl.
Llens:

1.3amanne Kk MpakTH4IeCKon padore.

2. IlpuBenenue AeWCTBYIONINX HA BaJl HATPY30K K €r0 OCH, OCBOOOXACHHE Bajia
OT OIIOp, 3aMEHUB UX JIEMCTBUE PEAKLUAMHU B BEPTUKAIBHON U TOPU30HTAIILHON
IIJIOCKOCTSX.

3. Ompexenenne BpalaroliX MOMEHTOB, IEHCTBYIOLIUE HA BaJl.

4. Beruucnenue Harpy3ok Fi, Fr1, F2, Fr2, mpunoxeHnHbIx x Bay:
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5. CocraBneHue ypaBHEHU paBHOBECHS BCEX CHJI, ICUCTBYIOIIMX HA Bajl, OT-
JIEIbHO B BEPTUKAIBHOU MJIOCKOCTH U OTACIIBHO B TOPU30HTAIBLHOM IJIOCKOCTH U
oTIpe/IeTICHUE PEaKITHil OMOP B 00EUX TUIOCKOCTAX

5. IlocTpoenue >mopbl KPYTALIUX MOMEHTOB DMj.

6. IlocTpoeHue 3MIOPBI M3THOAIOIINX MOMEHTOB B BEPTHKAJILHOW U TOPH-
30HTAIBHOH IIIOCKOCTAX (3Mmopsl DMy 1 OM,).

7. OnpeneneHre HauOOJIBIIETO 3HAYCHUSI SKBUBAJICHTHOTO MOMEHTA B
HanOoJsiee OMacCHOM CEYEHUU

8. OnpeneneHre 0ceBOro MOMEHTA COTPOTUBIICHUSA

9.[1poBepka mpoYHOCTH Bayia Jyisi HAKOOJIee OMACHOTO CEYSHUS IO OAHOU U3
TUIIOTE3 MPOYHOCTH, UCIIOJIb3YS YCIOBUE MIPOUYHOCTH TP COBMECTHOM JEHCTBUU
U3ruda u KpyueHusl.

10.0O1BETHI HA KOHTPOJIBHBIE BOIIPOCHI.

11.BsiBoj 110 pabote.

IIpakTuyeckas padora Nel6.
KunemaTuyeckuii ¥ JUHAMHMYECKUH pacyeT MHOTOCTYIIEHYATOr0 MPUBO/JA.
esab: 0CBOEHME METOAMKN KMHEMAaTUYECKOTO M CHJIOBOTO pacuera MHOTOCTY-
MEHYATOTO MPUBOAA.
Ymenusn: -uumamo xunemamuueckue cxemol;

-npou3800UMb paciemvl mexanuueckux nepedad, ( ONPeaeNsaTh BUIbI
MEXaHUYECKUX IIepelad, UCIOJIb3YEMBIE B IPUBOJE; ONPEACIATH KHHEMATUYECKUE U
CHJIOBBIC XapaKTEPUCTUKNA MEXaHHUUYECKUX MTPUBOIOB);
3uanua’ 6uUObl MEXAHU3MOS, UX KUHEMamuiecKue u OUHAMUYecKue XapaKkmepucmu-
ku (yCTIOBHBIE 0003HAYEHUS, UCIIOIb3yEeMbIe B KHHEMATHYCCKUX CXeMax; (OpPMYJIbI
IJ1s1 OTNIpEeNIeNICHUs TepenaTouHbiX oTHomeHui, KIII, MomHocTH, Bpamarmnmx

MOMCHTOB OTACJIBHBIX 3JICMCHTOB M BCCro IprUBOAAa B LIGJ'IOM).

Teopernuecknii MaTepuaJl

BoJBIIMHCTBO COBPEMEHHBIX MAIMH CO3JAI0TCS 110 CXEME:
101



Hsurarens [lepenava | HUcnonuurensuni
| Opras MamuH

[——"——"‘"—’—"'— —————— 1 e —
|
|

NPHBOJ

Pucynok 1. Cxema npuBoza B oO1ieM BUJIE.

Mexanuueckas nepedoaua — MEXaHU3M, CIIyKalllUH JIJIs TIEpelayll SDHEPTUU Ha
paccrostHue. yHKIMY epeJadyn: COrIACOBAHUE CKOPOCTEN UCIIOJHUTENBHBIX Opra-
HOB CO CKOPOCTBIO JABUTATEIIS; PErYJIUPOBAHUE U PEBEPCUPOBAHUE CKOPOCTU UCIIOJI-
HUTEJILHOTO MEXaHU3Ma, IPeoOpa30BaHUE BPALATEIbHOTO IBUKEHUS ABUTATENs B
MOCTYIATENbHOE IBM)KEHUE UCIIOTHUTEIBHOTO OPraHa MAILIMHBI, IPUBEICHUE B IBU-
KEHUE HECKOJIBKHUX UCIIOJHUTEIbHBIX MEXaHU3MOB OJJHOBPEMEHHO OT OJHOTO JIBUI'a-
Tens. B xaxnoil mepegave pazimyaroT BEIyIIee 3BE€HO (Mepeaaroniee ABUKEHUE) U
BeioMoe (TIpUBOAMMOE B JBUKEHHE OT BeAyiero). [lepenaya, cocrosimias u3 Hec-

KOJIBKHX IIap BCAYHICTO U BEAOMOI'O 3BCHbCB, HA3bIBACTCA MHOTOCTYICHYATOM.

Mexanudeckas mepeaada UMeeT Pl KHHEMATHYCCKUX U CHIOBBIX XapaKTEPUCTHK
K kruHEMaTHYECKUM XapaKTePUCTUKAM MEXaHWYECKOH Mepeiadr OTHOCITCS:
-yII0Bas CKOPOCTh W, ¢
-4aCcTOTA BPALICHHUS 7, MUH
- OKpY>KHas CKopocTh V , m/c;
- MepeaaTOYHOE OTHOIICHHE U .
[lepenarounoe oTHOIIEHUE — Oe3pa3MepHas BEIMYMHA, TIOKA3bIBAIOIICE BO

CKOJIBKO pa3 nnepcaada N3MCHACT CKOPOCTb BPallICHUA

@ N
u=% _
@, N,

[Tepenaua, moHmxatoiasi CKOpocTh (# >1), HazpIBaeTCs peaykTopoM. s

MHOFOCTYHquaTOfI nepeaadun

rae uip..., U, —IepeAATOYHBIC OTHOIICHUA OTACIBbHBIX CTyrIeHeI‘/’I.

K JUHAMHWYCCKUM XaAPAKTCPUCTHKAM OTHOCATCA:
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- MOIIIHOCTE P, Bm P=M-w

- Bpararomuii MoMeHT M, Hu M=P/ w
e anzeg
-K03((HUIUEHT TTOJIE3HOTO NCUCTBUS, 77 = —12<-
P’jampaq
KII/] MHOTOCTYIIEHYATOM Mepenadu
n=n1n.... #n

e #71 ..., 4n - KIIJ kaxxaoi kuHEMaTUYeCKOM napsl (3y04aToi, peMeHHOM, [IEITHOM)

a TaKKe JPYTUX 3BEHbEB MPHUBO/IA (TIOAMUITHUKOB, My(ThI) U T. 1.

3ajanue K NpaKTH4ecKoii padore:
J1J1s 3aTaHHOM cXeMbI TpHuBOJIa (Tabi1.1) B COOTBETCTBUHU C BApUAHTOM BBIOPATH
ANEKTPOABUTATENb, BHIIOTHUTh KHHEMATHUYECKUN U TMHAMUYECKHUI pacyeT MPUBO/IA.

Tabnuual. BapuaHTsl 3a1anuii k mpakTudeckoit padore Nel6.

MontHocTs Ha Yacrora BpanieHus
Neri/in BBIXOJI€ IIPUBO/IA, BBIXOJHOT'O Bajia Kunematuueckas cxema npuBojaa
Prux , KBT MPHUBOJA Nppix, MuH
1 4,6 130
2 3.2 118 A R
3 1,8 80
4 3,4 140
5 2,5 100
6 4,5 95
7 2,5 60
8 1,7 120
9 2,3 130
10 3,3 80
11 4,6 120
12 3,3 100 '
13 4,5 100 PR | P
u;\\-—
14 1,8 90 |
b
15 2,5 85 !
Al
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16 1,7 112
Bln .
17 3,2 160 [:»—q:j
18 4,5 110 —
19 4,4 150 ===
20 5,2 130 ‘5
21 4,3 40
Py | 1y
22 3,4 50 »———4:]
23 4,5 30 E;__—q
24 6 30 e
o
25 3,5 50

KoHTposibHbIE BONIPOCHI.
1.Ilepeuncnure KHUHEMAaTUYECKUE XapAKTEPUCTUKN MEXaHUYECKOU IepeadH.
2.IlosicHuTe (pU3MUECKUI CMBICI MEPEIaTOUYHOTO OTHOLIEHMSI U 3alHUIINTE POPMYJIbI
JUISL €ro ONpeNeNeHUs 4Yepe3 KHUHEMaTHYECKUE W TIE€OMETPUYECKHE MapameTpbl
BEIYILETO U BEIOMOTO JJIIEMEHTOB.
3.Kak onpenensiercs neperaroyHOe OTHOLIEHNE MHOTOCTYIIEHYaTOro MpuBoaa?
4.BpiOepuTe COOTHOILIEHHWE MEXAY TIE€OMETPUYECKUMH, KHHEMAaTHYECKUMU H
CHWJIOBBIMM NTapaMeTpaMH BEAYLIETO U BEJAOMOrO 3JIEMEHTaMH 3y04aToro peayKTopa:
a) uw>1 6) 21> 2o B) W1 > Wy F) P> P, I[) M:> M,

u<l 21<2; Wi < W, P1< P2 Mi1< M;

5.Ilepeuncnnte CUIOBBIE XapaKTEPUCTUKN MEXaHUYECKOM mepenaydn?
6.Ilosicaure ¢puznueckuit cmbica KIIJ[ u 3anummre Gpopmyiy ero onpeneneHus s
MEXaHHYECKOTO MPUBOIa?

Xo/ BbIIOJTHEHUS] padOThI
1.BbiOpaTh 37€KTpOABUTATED.

1.1.0mnpenenuts KITJI mpuBona n=ns-n,-n-n,, (1)

rae Mu, Np, M5, — KII] cOOTBETCTBEHHO LEMHBIX, PEMEHHBIX, 3yOUaThIX, Mepeaad,

nap MOIIUITHHKOB /Tabmn.2/
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a,b,C,e- KOJIMYECTBO COOTBCTCTBCHHO ICHHBIX, PCMCHHLIX, BY6‘IaTBIX, rnepeaay,

Imap IMOAMMUITHUKOB.

Ipumeuanue: coctapsitonue hopmyds (1) ompenensroTcs B 3aBUCUMOCTH OT KUHE-

MaTHYE€CKOM CXEMBbI IIpuBOaA.

1.2.0npenenuts TpebyeMyro MOIIHOCTE aABuraressd, kBr P, = L (2)

Ta6mumna2. 3nauenus KI1J] mexannueckux nepenay

Tun nepenauu 3akpbITast OtkpsiTas

3y0Ouarasi:

MATUHAPUYSCKas 0,96..0,97 0,93...0,95

KOHUYECKAs 0,95...0,97 0,92...0,94
[enHas 0,95...0,97 0,90...0,93
Pemennas:

IUIOCKUM PEMHEM 0,96...0,98

KJIMHOBBIMU (TIOJIMKJIMHOBBIM) PEMHSIMU 0,95...0,97
[Tpumeuanus: 1. [Torepu B mOAMIMITHUKAX HA TPEHHUE OI[EHUBAIOTCS CIIEAYIOIIUM
K03 pHUIreHTaMuU: ISl OJHOM Maphl MOAMIUITHUKOB CKOJIBKEHUS TPUHUMAOTCS Mpc=0,98...0,99.
2. [Torepu B MmydTe npunuMarotcs 1My~0,98

1.3.0npenenuTh BO3MOKHOE TIEPEAaTOYHOE OTHOIIEHHE TpuBoAa  /Tadir.3/
Ugos= UsUpUy, (3)
r7ie U, - IepelaTouHOe OTHOIICHHE 3y0uaToil mepeaayu;

Up — [IEpEeIaTOYHOE OTHOLIIEHHE PEMEHHOM NIEPEAaUy ;
Uy, — IepeJaTOYHOE OTHOIICHUE IIETTHOM Tepeaun
Ipumeuanue: coctapmstontue GOpMYyIbl 3 OMPEALSISIOTCS B 3aBUCUMOCTH OT
KMHEMAaTHYECKON CXEMbI IPUBOJIA.

Tabnuna 3. PekomeHyemMble 3HaU€HUS TIEPEIaTOUHbBIX OTHOILICHUM

3aKpBITLIe 3y6anLIe nepeaaun (pe,ZLYKTOpLI) OIHOCTYIICHYATBHIC HUJIIMHAPUICCKUC U
kornveckue (FOCT 2185— 66):

1-i1 psan - 2,0; 2.5; 3,15 4,0, 5,0; 6,3;

2-1 psan-2,24; 2,8; 3,55 4,5; 56, 7,1
3HaueHud 1-ro pdaaa CJaeayeT npcArnoYnuTaTb 3HAUCHUAM 2-ro pdaaa.

3aKphIThIe YEPBAUHbIE MTEepeaun (PelyKTOPbI) OJIHOCTYIIEHYAThIE JJIsl YEPBsIKa C YHCIOM
BUTKOB I,=1; 2; 4 (TOCT 2144-75):

1-i psan-10; 12,5; 16; 20; 25; 31,5;

2-it pan-11,2; 14, 18; 22,4 28, 35,5.
3HayeHus 1-ro psaa cienyer NpeArnovynTaTh 3HAYSHUIM 2-TO psija.

OTkpbIThIe 3yOuaThie nepenauu: 3...7, 3aKpbIThie 3y0uaThie nepenauu: 3...6.

Ilemapie nepenaumn: 2...4

Pemennsie nepenauu (Bce tumbl): 2...4
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1.4.0npenenuTh BO3MOXKHYIO YaCTOTY BpAILIEHUSI Bajia IBUTATENS
Neozn= Nepix ueoam(4)
1.5.Bb10paTh cTaHAapTHBIN JIEKTPOABUTATEND /Tabmn.4 /
Ilpumeuanue: Tlpu BbIOOpe nBHUrateiasi HEOOXOAUMO CIIEIOBAThH
PEKOMEHIAITHSIM .
- Pos > Pupos  (momycTumast meperpyska o 5%)
- YacTOTy BpAIllCHHs JABUTATENI HEOOXOJUMO NPUHUMATh TaKUM 00pa3om,
9TOOBI TEpeaTOYHbIC OTHOIICHMs Iepefad MPUBOAA OKa3aduch HamOoJee
panmoHaNbHBIMU. [Ipu 3TOM HEOOXOAMMO Yy4YeCTb, JIBUraTeIN C OOJBIION
yacToTOM BpamieHus (cuHxpoHHol 3000 MuHT) HMMeT Hu3KMH pabouMit
pecypc, a asurarenu ¢ yactoroi 750 mun! BecbMa MeTamnoemkn IlosTOMY HX
6e3 0co00i1 HEOOXOTUMOCTH MMPUMEHSITh HE PEKOMEHTyeTCS;
- HCOOXOIMMO  BBIOpaTh CIIENYIOIIME XapaKTEPUCTUKHU JBUTATEIIS:
- Pag, xkBm
-Nyg munt
2.BBINOJIHUTE KHHEMATUYECKUM pacyeT MPUBOIA

2.1. Onpenenuts nepeaaTouyHOe OTHOILIICHUE TIPHUBOIA

u=1% (5)

i
2.2 IlpousBecty pa3OUBKY MEPEIATOYHOTO OTHOIIEHUS MO CTYTIEHIM
2.2.1.Ha3HauuTh nmepeaaToyHoe OTHOIIEHUE 3y0uaToi nepenaun (Us;) B
cootBercTBuM ¢ ['OCT 2185-66 /Tabmn.3/
2.2.2. Paccuuratp nepeaaToyHOE OTHOIICHUE OTKPHITON miepenaun (peMeHHOU
WJTU TICTTHOM )
Ugn=U/Usy wuau Upp=U/Us;x (6)
2.3.0npenenuTh YacToTy BpalleHHs BAJIOB IPUBOAA N, MUH ™ C
y4eTOM KHHEMATHUYECKOU CXEMBI
1

2.4. OnpenenuTsb yriioBble CKOPOCTH BAJIOB MPHUBOJA, C

o =7nn/30 (7)
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Tabnuua 4. JIBuratesin aCHHXPOHHBIE KOPOTKO3aMKHYThIE Tpex(azHbie cepun 4A oOIENTPOMBIIIUIEHHOTO TPUMEHEHUS;

3aKpBIThIC, 001yBacMbIE. :

CHUHXPOHHAs YacTOTa BpalleHUs, 00/MUH
3000 1500 1000 750
) s ] =
. ° S £
= « N S c
g = = = =
0 e [©) o o o
s 55 ) 5 & 5
Z 29 S I S = S E S I
E = Tos I = Tun FOS
3 ' Tun geurarens | § =2 Tun geurarens | § 2 Tun nBurarens | « 2 5 2
g o S < S JBUTATENS S
an ) T3 T O T 0o
3 5 5 5
=) as) Jast as)
= =~ =~
g = S =
o o) o
= an as an
0,25 4AAMS56B2Y3 2760 4AAM63A4Y3 1370 4AAM63B6Y3 890 4AM71B8Y3 680
0,37 4AAMG63A2Y3 2740 4AAM63B4Y3 1365 4AM7T1A6Y3 910 4AMBOARY3 675
0,55 4AAM63B2VY3 2710 4AMT71A4Y3 1390 4AM71B6Y3 900 4AMB0OB8Y3 700
0,75 4AM71A2Y3 2840 4AM71B4Y3 1390 4AMSB0A6Y3 915 4AM90bA8Y3 700
1,1 4AM71B2Y3 2810 4AMSE0A4Y3 1420 4AMSB0OB6Y3 920 4AM90bB8VY3 700
1,5 4AMSB0A2Y3 2850 4AME0B4Y3 1415 4AMI90b6Y3 935 4AM100b8Y3 700
2,2 4AMSB0OB2VY3 2850 4AM90b4VY3 1425 4AM100b6Y3 950 4AM112MARY 700
3
3,0 4AM90b2VY3 2840 4AM100S4y3 1435 4AM112MA6Y3 955 4AM112MBRY 700
3
4,0 4AM100S2y3 2880 4AM100b4VY3 1430 4AM112MB6Y3 950 4AM132S58y3 720
55 4AMI'00b2VY3 2880 4AM112M4VY3 1445 4AM132S6y3 965 4AM132M8Y3 720
7,5 4AM112M2VY3 2900 4AM13254VY3 1455 4AM132M6VY3 870 4AM160S8y3 730




3. BBINOJIHUTH JUHAMUYECKUM pacyeT IpUBoja
3.1.0npenennuTs MOIHOCTD Ha BaJlax MPUBOAA (C yUYETOM BETUUYUHBI P,ypo U IOTEPD
MOIIIHOCTHU B T€X 3JIEMEHTAaX MPUBOJIA, KOTOPBIE PACIIOJIOKEHBI HA ITyTH
nepesayd MOIIHOCTH OT JIBUTaTelIs O PaCCMaTpUBAaEMOro Bajla).
P=P,,. m, kBm (8)
3.2.0npenenuTs BEIMYMHY BpaIIalOInX MOMEHTOB Ha BajlaX MPUBO/IA,
M = P-10%/w, um (9)
4.OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI.

5. ChopmynupoBaTh BBIBOJ 1O paboTe.

OTtuer no padore
[IpakTuueckas padota Nel6.
KunemaTtnuecknii 1 JUHAMUYECKUN pacyeT MHOTOCTYIIEHYATOTO MPUBOJA.
[lens:
1.KunemaTtuueckas cxema MpyuBo/a.
2.Ucxonuwie nannsle: P, = , kBm

oo =, MUH™
3. Be10op anexTpoaBuraTens.

3.1.0npenenenne KIIJ npuBona

3.2.0npenenenue TpeOyeMoi MOIIIHOCTU JIBUTATEIISI
3.3.0npeneneHre BO3MOXKHOTO MEPEIaTOYHOT0 OTHOILLICHHS TPUBOAA
3.4.0npenenenre BO3MOKHOM YacTOTHI BpalllEHUs Baja JIBUTATENS
3.5.Bb100p cTaHAQPTHOTO JIEKTPOJIBUTATEIIS

4. KunemaTu4eckui pacuer MpuBoa.

4.1.0mnpenenenne HpakTUYECKOTO NEPEIATOYHOTO OTHOIICHHS PUBOJIA
4.2. Pa306uBKa nepesaTouHOro OTHOLIEHUS 110 CTYIIEHIM
4.3.0npezeneHue 4acTOThI BPALIEHUS BAIOB IPUBOIA, MUH *

4.4. OnpeseneHne yriioBoi CKOPOCTH BajloB MPUBOJA, C

5. IluHaMu4deckuit pacyeT MpuBoa.

5.1. Onpenenenre MOITHOCTH Ha BaJlax MpUBOJa, KBT

108



5.2. OnpeneneHue BpalaroInX MOMEHTOB Ha BajlaX MPUBOIA, HM
6. PesynbTaThl pacuera cBeCTH B TaOIUITY S.

Tabmuua 5. Pe3ynbratsl pacuera

Baxn

[TapameTp 3yO4aToi rnepenaun OTKPBITOM Nlepeauun

BEeAYLIUN BEIOMBIN BEIYLIUNA BEIOMBII

Ilepenarounoe
OTHOIIICHUE U
Yacrora
BpamieHust n,
muH
YraoBas cko-
POCTB, ®, CEK™
MOIIHOCTB,

kBT

Bpamaromuii
MOMEHT, HM

7.0TBETHI HA KOHTPOJIBHBIE BOIPOCHI.

8.BwiBoj1 110 padore:

IIpakTuyeckas padora Nel/
Pacuér nnanHapuveckoii 3y04aroi nepegayn Ha KOHTAKTHYI0 NPOYHOCTb H
HANPSIZKEHUAM U3ruoda.
Ieab: ocBoeHHE METOAMKU IPOEKTHOIO U IMPOBEPOUYHOTO PacyeToB 3yOuaToi
nepefaud Ha KOHTAKTHYIO U M3TMOHYIO MPOYHOCTH
Ymenua: npouzsooums pacuemul mexanuueckux nepeday

SHaHusa: 0CHOBbI paciemos MeXaHU4YeCKUuXx nepeaaq..

Teopernueckunii MmaTepuaJl
OCHOBHBIMM BUJIaMU pa3pylIeHUsI 3y0UaThIX Nepeaad sSBISIOTCS YCTaTI0CTHOE
paspyiieHue 00KOBOM paboueli MOBEPXHOCTH 3yObEB U MOJIOMKA 3yObeB.
CyIIHOCTh YCTaJOCTHOTO Ppa3pyILIEHUs] 3aKIOYACTCd B BBIKPAIIMBAHUU C
paboueii TOBEPXHOCTH 3yObeB MeNpYalmmx dYacTul] wmetamia. OCHOBHOU
NPUYMHON  JAHHOTO  pa3pylI€HUs]  SBISIOTCA  INEPEMEHHbIE  KOHTAKTHbIC
HanpspkKeHUs! 6H. CHMXKEHHE BEPOSITHOCTH YCTATOCTHOTO Pa3pyIIEHUS BO3MOKHO
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IpU palMOHAIBHOM NOJI00pE MaTepuaia 3yOouaThIX KOJIEC U IPOBEIACHUM pacuera
reOMETPUUYECKUX pa3MepoB 3y0daTod mepeaud Ha KOHTAKTHYIO IPOYHOCTD,
CYIIHOCTh KOTOPOTO CBOAMTCS K OIPAaHUYEHUIO BEJIWYMHBI KOHTAKTHBIX
HAPSHKCHUM.
[Tomomka 3y0a cBsA3aHa ¢ AeCTBHEM HaIPsHKEHUN U3TH0a OF.

B coBpeMeHHBIX METO/IMKaX pacyeTa 3yOouaThiX Mepeaad 3a OCHOBY IPHUHST pacuer
II0 KOHTAaKTHBIM HaIPsDKEHUSAM, KOTOPBIM ITO3BOJSET YCTAaHOBUTH OCHOBHOM
napameTp IepeJayd - MEKOceBoe paccrosHue. Mcxons W3 3TOro mapaMmerpa
ONPEIEISIIOTCA BCE OCTaJbHBIE MAPAaMETPhl IEpefadd, a 3aTeM IPOU3BOIUTCS
IpOBEpKa M3TMOHOM NPOYHOCTH 3yObEB IO HANPSDKEHUSIM H3ruba OfF U IpuU
HEO0OXOIMMOCTH MPUHUMAIOT MEPHI 0 €€ YBeInYeHUt0. OOBIUHO 3TO JOCTUTAETCA

YBCIMYCHUCM MOAYJIA 3alCIITICHU .

BennunHa reoMeTpu4YeCcKruX pa3MepoB LHJIMHAPUYECKON 3y0UuaToil nepegaun
3aBHCHT, B IEPBYIO OUEPEIb OT BbIOOpA MapKu MaTepuaa, U3 KoToporo

HN3TOTOBJICHBI 3JICMCHTHI SY6anOﬁ ITapbI

Buvioop mapku mamepuana

MarepuanioM s W3TOTOBJICHHS 3yO04aThlX KOJEC CIy»)KaT B OCHOBHOM
TepMUYECKH 00pabOTaHHBIE CTaM. B 3aBHCHMOCTH OT TOTO, KOTJia TIPOU3BOIUTCS
Hape3aHue 3yObeB: Mociie TEPMOOOpaOOTKM WM 10 Heé, 3yOuarbie Koyiéca Mo

TBEPJOCTH NMOBEPXHOCTEN 3yObEB MOXKHO Pa3JEIUTh Ha 2 TPYIIIbL:

-konéca ¢ TBEPAOCThIO<350HB, W3rotoBieHHBIE W3 HOPMAIM30BAHHBIX WIIH
YIYUILIEHHBIX CTaJIEH;
-konéca ¢ TBEpaoCcThI0>350HB, u3rotoBieHHbIe U3 cTaliel ¢ 00BEMHON 3aKaIKOH,
3akasikor TBY, neMeHTanuen 1 HUTpOUEMEHTAIMEN C 3aKaJIKOU U T.1.

Konéca nepBoit rpyniibl MO3BOJISIOT MOTY4YaTh BHICOKYIO TOUHOCTh 3YObEB
0€3 TOpPOrrX OTACJIOYHBIX OIEpalnii, XOpOIIo MpUupadaThIBAIOTCS, HE MTOABEPKEHBI
Xpynkomy paszpyuienuto. Kon€ca 3Toll rpynmbl OpUMEHSIOT i Iepeladu

OoJIbIINX pa3zMepoB, Marepuaiibl: yriepoaucteie ctanu 35, 40, 45, 40X, 35J1-55J1.
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Bropas rpynna kon€c moaBepraercs TepMooOpaboTKaM, MO3BOISIOIIUM
nonydats TBEpHoOCTh 50...60HRC (1HRC~10HB). [nst stoii rpymmbl Koséc
Harpy3o4yHasi CIIOCOOHOCTb YBETUYMBAThCS Oojiee 4yeM B 4 pasa, HO TPYIHOCTb
3aKJII0YaeTCsl B TOM, UTO Hape3aHue 3yObeB MPOU3BOAUTCS 10 TEPMOOOPAOOTKH, a
nocie TepMooOpabOTKM MMEET MECTO 3HAYUTENbHOE KOpOOJIeHHEe 3yObeB, s
UCIPABIICHUSI KOTOPOTO TPEOYIOTCS TOMOTHUTENbHBIE JOPOTOCTOSIINE ONEPaLIUH.

Jns 3yOuaTthix Koj€c, paborammmx B mape (MEHbIIEe - MIeCTePHS)
PEKOMEHIYIOT Ha3HauaTh OJIHY U Ty K€ MapKy CTajl W I Jydiied mpupaboTKu
3yObEB PEKOMEHJYETCs Ha3HayaThb TBEPJOCTb ILIECTEPHU OOJbIIEe TBEPAOCTU
kosieca Ha (25.. .40) HB (tab6u.1).

Tabnuua 1. MexaHndeckue CBOMCTBA CTajeil, IPUMEHIEMBIX ISl H3rOTOB-

JICHUA 3Y6‘laTI>IX KOJIEC

Mapka Hnametp IIpenen [Ipenen TsepnocTs,
3aroTOBKH, IIPOYHOCTH TEKy4eCTU HB TepmoobpaboTka
eram MM o8, MlIa o1, Mlla (cpenusisi)
45 100-500 570 290 190 HOpMaJTU3aIUs
Ho 90 780 440 230
45 90-120 730 390 210
Cs. 120 690 340 200
- Jo 140 1020 840 260
Cs 140 930 740 250
Jo 120 930 690 270 yITy4dIIeHne
40X 120-160 880 590 260
Cs 160 830 540 245
Ho 150 930 690 280
40XH 150-180 880 590 265
Cs180 835 540 250

Onpeodenenue 00nycKaemvlx KOHMAKMHBIX HARPANCEHUT

I[OHYCKaeMLIC KOHTAKTHBIC HAIIPAXKCHHUA  PACCUHHUTBIBAIOTCA  OTACIIBHO  AJIA

HIECTEPHU U Kojieca 1o (hopmyIie:



A€ OHlimb — OPEACII KOHTAaKTHOM BBIHOCJIMBOCTH Impu 0a30BOM 4YHCIIC

HarpyXeHus

/Tabm.2/

Kni — k03¢ HunmenT qoaroBeYHOCTH; €CIN YUCIIO IIUKIIOB Harpy >KCHUS

OoJibiie 6a30Boro, To npuHuUMaroT Ky =1,

[SH] — koadpunmenT 6e3omacHocTH; [Sy] =1,1...1,2 s KoJlec U3 HOPMaJTH30-

BAHHOM U YJIyYILIEHHOW CTaJIH.

JanbHeimuii  pacuéT Ha KOHTAKTHYIO MPOYHOCTH JJIA MPSMO3YObIX Tiepeiay Be-

NETCS 10 KOJIeCy, U1 KOTOPOTo [on] HIKe; I KOCO3YOBIX M MEBPOHHBIX - 110 YC-

JIOBHOMY AOITYCKACMOMY HAIIPSAKCHUIO!

[on]=0,

45([ow] +[on2]),

e [on1] —momyckaeMoe KOHTaKTHOE HANPsIKCHHUE MECTEPHU;

[G |—|2] - JOIIYCKACMOC KOHTAKTHOC HAIIPSKCHHUC KOJICCA

Tabnuua 2. [Ipenen KOHTaKTHOM BRIHOCTUBOCTH MpHU 0230BOM YHUCIIE LIUKJIOB.

Crioco0 TepMUYeCKOi

CpenHsist TBEpAOCTD

Cranb GHlimb, MI1a
00paboTKHU 3yObeB MOBEPXHOCTEN 3yObeB

Hopmanuzamus wim

HB < 350 2HB + 70
yIydlieHne

Yraepoaucras u
OObemHas 3aKanka HRC 38 50 18 HRC + 150
JIETUPOBAHHAS CTAITh
[ToBepxHOCTHAs
HRC 40...50 17 HRC + 200

3aKayka
IlemenTanus u

HRC > 56 JETUPOBaHHAS 23HRC

HUTPOLIEMEHTALIHS

Onpeoenenue 0onyckaemvlx u32UOHBIX HANPANHCCHU.

I[OHYCKaeMLIC M3TrHOHbBIC HaIIPSIKCHUA paCCUHUTBIBAIOTCA OTACIIBHO JJIA

IIECTEPHU U Kojieca 1Mo GhopmyIie:

TAC OQm -TIPEACT U3THOHOW BRIHOCIHBOCTHU
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Tabnuua 3.3HaueHue npejena BBIHOCIMBOCTU MPU OTHYJIEBOM IIUKJIIE

u3ruba o, . u koddppunuenra 6ezonacaoctu [Se]’

TBepmocTs 3yObeB o
o imb ?
Mapka cranu Tepmoo6paborka | Ha moBepx- B cepa- Fm Sel’
MlIla
HOCTHU [EBUHE
40, 45, 50, 40X, HOpMaJIM3anus,
HB 180...350 1,8HB 1,75
40XH, 40XDA yAy4lIeHUE
40X, 40XH, oO0beMHas
HRC 45...55 500...550 | 1,8
40XDA 3aKajnka

Kosdpuuuent 6ezonacuoctu [Se] =[Sk]- [Sk]”, rae [Sr])-korddunuent 6e30-
MaCHOCTH, YYUTHIBAIOIIUN HECTAOMILHOCTh CBOMCTB MaTepuaia /Tabn.3/;
[Sk]”/-k03ddunrenT 6e30macHOCTH, 3aBUCAIIUI OT cOCO0a MOTydeHHs 3aro-
TOBKHM 3yOuaToro koneca: [Sg]’=1-n1s nokosok u mrammnosok; [S¢]’=1,15-

nas npokara; [Sr]’=1,3 — ansa oTauBOK.

TI'eomempuueckuii pacuém nepeoavu
['eomeTpuyeckre mapameTpbl 3yO4aTod Tepenadd ONpeAessiioT C Y4ETOM
CIEIYIOIIUX PEKOMEHIAINN:
-K02(hpuyuenm wupuHsl 3y64amozo 8eHYa NO MeHCOCe80MY PACCHMOIHUIO
Y. BBIOHPAIOT B HHTEPBAJIC:
Y =0,125... 0,25 - miis mpsaMo3yOBIX KOMEC;,
Wi = 0,3...0,4 - 1151 KOCO3yOBIX KOJIEC;
Wi = 0,5... 1,0 - 17151 m1eBpOHHBIX KOJIEC,
- Y20Jl HaKJIoHa 3ybbes K oOpasyroliel () npeaBapuTebHO MIPUHUMALOT:
B=10° - myst K0cO3yOBIX; P=25°- nJs MEBPOHHBIX;
- TIpU YTOYHEHHUH yTIJla HaKJOHa 3yObeB 3HauUeHue COSP HeoO0Xoaumo
OTIPECIATH C TOYHOCTBIO JIO TIATH 3HAYANTUX MUQP IMOCIIE 3aIATOH;
- 3HAQYCHHE OCHOBHBIX JHAMETPOB BBIYHUCISIOT C TOYHOCTHIO JO COTHIX
JIOJIE MAJUIUMETPA;

-MHHHMAJIBHOC YHUCJI0 SY6B€B N3 YCIIOBUA OTCYTCTBH:A ITOAPC3aHUA HOKKH 3y6a:
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Znin=17 - nns npsaMo3yObIX KOJEC;
Zmin =17 -€0s% B - 1151 KOCO3yOBIX U IEBPOHHBIX.
[Tocne onpeneneHnss OCHOBHBIX T€OMETPUUECKUX MApaMETPOB, HEOOXO M-
MO BBITIOJHUTH POBEPOUHBIN pacué€T 3yOuaToi meperayu Ha KOHTAKTHYIO U U3-
TMOHYIO IPOYHOCTb.
3ananue Ui NPAKTHYECKOH padoThI:
1.Bb1Opath MapKy MaTepuaia IecTepHH U KoJieca
2.0npenenuTh BEINYUHY JOIMYCKAEMbIX KOHTAKTHBIX W M3TUOHBIX HAIIPSKEHUH.
3. BBIMIOJTHUTH IPOEKTHBINA pacyeT U MPOBEPOUYHBIE PACUEThl HA KOHTAKTHYIO U
U3TMOHYIO IPOYHOCTh 3y04aToil nepeaayd. ( ACX0OHbIMU OAHHBIMU PACYemda
nepeoayu A6IAMCcs pe3yIbmamyl pacuema npakmuyeckou pabomot Nel6):
- Bpalfaroluii MOMEHT BEJIOMOr0 BaJia 3youaroi nepeaaun M =
- IepeIaTOuHOE OTHOILICHHE 3y0UaToil mepeaauu u=
- YIJI0Basi CKOPOCTh BEAYIIETO Basia 3yOuaToil mepenayn o =
- XapaKTEepUCTHKA 3y04aTol nepenadun o HarpaBJIeHUIO 3yObeB -
KoHTpoJibHbIe BOPOCHI
1. Hanumure pekoMeHaaIiu mo BIOOpY MaTepuana 3youaToit mapsbl.
2.Ha3oBuTe (akToppl, BIUAIONIME HA BEIMYUHY JTOMYCKAEMbIX KOHTAKTHBIX
M3TUOHBIX HAIIPSKEHUH.
3. B uem 3akiioyaercs CYLIHOCTh MPOBEPOYHOIO pacyera IMIMHIPUYECKOM
3yOuaToil mepeayu Ha KOHTAKTHYIO U U3THOHYIO TPOYHOCTH?
4.Kako¥i mapaMeTp 3aKpbITOd UIMHAPUYECKON 3y0UaToi mepeaadn onpeaesieTcs
B PE3yJIbTaTe€ MPOEKTHOTO pacueTa Ha KOHTAKTHYIO TPOYHOCTH?
Xo/ BbINOJTHEHUST Pa0OTHI
1.BeiOpath Mapky Marepuaina, Ha3HAYUTh TEPMOOOPAOOTKY ¥ TBEPIOCTH IS

IIECTEPHU U KOJieca, Pe3yIbTaThl 3aHECTH B TAOIUILY 4.
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Ta6nuna.4 Matepuansl 3y04yaToit mepeaaydm.

Mapka matepuana | TepMooOpabOTKa Trepnocts, HB

[lecTepns

KOJIECO

2.01npeenuTh BEIMYUHY JT0ITyCKAeMbIX KOHTAKTHBIX HAIPSKEHUN!
2.1. nns mecrepHU
2.2. 4 Koneca
2.3. HanpspKEHUE, UCIIOJIb3YEMOE B pacuere
3. OnpenenuTh BEIMYNHY JTOMyCKAEMbBIX H3THOHBIX HAMPSHKEHUN
3.1. s mectepHU
3.2. 0J1s1 KoJjieca
4.0npenenuTh TEOMETPUUECKUE pa3Mephl 3y0UaToi nepeaavu:

4.1. MEXXOCEBOE PACCTOSIHUE, MM

3
Ay = (u+1)-Ka'3\/ ZM 107K,y

U -y, '[O-H]Z |

rane K, —Bcnomoratenbhblit KoahuipeHT. s Koco3yObIX U HIEBPOHHBIX
nepenad K, =43, nnsa npsmo3yosix K, = 49,5;

-Kup K03 $uLMeHT HepaBHOMEPHOCTH PACTIPEAEIECHUS HATPY3KU 10 IIUPUHE
3yOuaToro BeHIa, IpeaBapuTenbHo NpuHiITh Ky =1.15

[TonydeHHOE 3HaYEHUE A HEODXO0OUMO CO2T1AC08aMb CO CHIAHOAPHIHbIM
paoom:
1-w11i pao: 40, 50, 63, 80, 100, 125, 160, 200, 250, 315, 400, 500, 630, , 8§00, 1000;
2-oti pao: 71. 90, 112. 140, 180, 224, 280, 355. 450, 560, 710, 900,1120.
4.2. HOpMAJIbHBII MOJYJIb 3aLEIUIEHUS, MM
mn=(0, 01...0,02) a, =

OKoHYaTENBHO HPUHAMB Mn RO CMAHOAPMHOMY PAOJY. (npeonoumumeneH 1-vii
psio)
1-w11i psio:1;. 1,25; 2; 2,5; 3; 4, 6; 8; 10; 12; 16; 20;
2-01i pa0:1.375; 1,75; 2,25; 2,75, 3,5, 4,5, 7; 9; 11, 14, 18; 22

4.3. mpeaBapUTEIbHBIN YroJl HAKJIOHA 3yObeB 3 =
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4.4.cymmapHO€e 4ucio 3yObeB 3yOuaToi nepeaayu
Zy =28, COSPB/m,=
4.5.4ucio 3yObeB IECTEPHU
z1= zs/(u+l) =
4.6. uncno 3yObeB Koyeca Zp= Z3- U=
4.7. yTouHEHUE yIIa HaKJIOHA 3yOheB (17151 KOCO3yObIX U IMIEBPOHHBIX )
cos B=(z1tz2)'my/2-a, =
[Ipumeuanue: OKPYTIUTH C TOYHOCTHIO JI0 TSTOTO 3HAKA MOCIIE 3aMsITON
4.8.1enUTeNbHbIC TUaMETPHI :
4.8.1.17151 K0cOo3yObIX U IMIEBPOHHBIX MEpeiad, MM
di= my-z1/cosp=
do= my-zo/cosp=
4.8.2 17151 IpsiMO3yOBIX TIEpenady, MM
di= myz3=
d2: My Z2=
[Ipumeuanue: OKPYTIUTH C TOYHOCTHIO 10 BTOPOTO 3HAKA MOCIIE 3aIsITON
4.9 . mpoBepka MEKOCEBOT0 PaCCTOSHUSA
,=(d1+dy) /2=
4.10. nqmamMeTpsl BEICTYIIOB, MM
da= dq +2my=
dap= dp +2my=
4.11. nmaMeTpsl BIIAIUH, MM
df]_ = d1 — 2,5mn =
df2 = d2 — 2,5mn =
4.12 .mupurHa 3y0uaThIX KOJIEC, MM
b2 =pa'dp =
b; =by+5mMm=
4.13ITpoBepouHblii pacdyeT Ha KOHTAKTHYIO IPOYHOCTh

4.13.1. k03P PUIMEHT MHUPUHBI LIECTEPHU IO TUAMETPY
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4.13.2.0kpy’KHasi CKOPOCTh KOJIeC V=

4.13.3.n1poBepKa KOHTAKTHON MTPOYHOCTH

3 3
aHmaX:ﬁ_\/M-lo -KHa-KHﬂZ-KHg-(u+1) o]
a b,-u

K - Bcnomorarensabii kKoadpuiment: K =270 mi1st K0co3yObIX U MIEBPOHHBIX
nepenad; K=310- nnsa npsamo3yObIx niepeaay;

Ko —K03dpurmesT HepaBHOMEPHOCTH PaCIIPEACIICHAS HATPY3KHA MEKITY

3yOBbSIMH /Tabmn.5/;
Kup - k03 puiieHT HepaBHOMEPHOCTH pacpeIesICHNs] Harpy3KHU 0 IIUPUHE
3y04YaToro BeHIIA /1a011.6/;
Ky — K03 dUIMeHT TMHaMUYHOCTH /Tabmn.7/

4.13.4.CopmynupoBaTh BbIBOJI O KOHTAKTHON TPOYHOCTH.

Tabnuua 5.3nauenue korhdunmenta Ky

Crenenn Oxkpy:xHasi CKOPOCTb, M/C
TOYHOCTH Ho 1 5 10 15 20
6 1 1,02 1,03 1.04 1.05
7 1,02 1.05 1,07 1,1 1,12
8 1,06 1,09 1,13 - -
Jlns ipsimo3y6onix konec Kyyg =1

Tabnuma 6. 3nauenue korppunmenta Kyp

Whd 04 0,6 0,8 1.0 1,2 1,4 1,6 1.8 2,0

Kup 1,04 1,06 1,08 1,11 1,15 1,18 1,22 1,25 1,3
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Ta6nuna 7. 3nauenue koddduiuenta Ky,

TBepaocthb OxpyKHasi CKOPOCTh V, M/C
HB, Ho 5 10 15 20
TP MIOBEPXHOCTH CreneHb TOYHOCTH
3yObeB 8 7

<350 1,05 - - -
npsMO3yoast S350 i1 - - -
Koco3yo0as, <350 1,0 1,01 1.02 1,05
[IEBPOHHAS >350 1,0 1,05 1,07 11

5.BBINOIHUTE TPOBEPOUHBIN pacueT Ha U3THO.

5.1.0mpenenuts CUiIbl, ACUCTBYIOIINE B 3alICTIIICHUU:

3

5.1.1.0xpyxHas cuna F, = 2M 107
5.1.2.panuaneHas cuna F, = R -9
cos /8

5.1.3. ocesas cuna F, = Frtqf

5.2.0mpenenuth KOAQPUITMEHT MUPUHBI 3y0UaTOr0 KOJIeca Mo AUaAMETPy

b
¥ b :d_ll

5.3. OnpenenuTs OKPYKHYIO CKOPOCTh KOJIEC U CTENEHb TOUHOCTH Mepeadn

mlc /Ta011.8/

Ta6nuna 8. CterneHb TOYHOCTH TepeIavm.

OxpyxHasi CKOPOCTh, V, M/C
Ho 5 Jo 10 Cspimie 10
npsiMo3yoast 8
Koco3y0asi,
8 7
IIEBPOHHAs

5.4. OnpenenuTh SKBUBAJICHTHOE YHUCIIO 3yObEB JIJIs IECTEPHU U KoJieca

YA

Z =
Y cosp

5.5. Onpenenuts KOG OUIHEHT, YIUTHIBAIOIIHHN hopMy 3yda Y /Ta6n.9/
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Ta6muma 9.Koaddurment dopmer 3yda

Zy 17 20 25 30 40 50 60 70 80 100 u

OoJtee

YE 4.28 4,09 3,9 3,8 3,7 3,66 3,62 3,61 3,61 3,6

5.6 Ompenenuts k03P dunuent Harpy3ku K = K, - K,

KoaddummenTst: Krp / 12611.10/, Kry / T26:1.11/

Tabmuna 10.3nauenue koapdunmenta Keg

Wha 0,2 0,4 0,6 0,8 1,0 1,2 1.4 1.6 1,8

Krp 1,0 1,03 1,05 1,08 11 1,13 1,19 1,25 1.32

Ta6nuna 11.3nauenue kodpdunmenta Key

OxpykHast CKOPOCTh, V, M/C
Cremneus TOYHOCTH
3 3-8 8-12,5
7 1,15/1 1,35/1 1,45/1.2
8 1.25/1.1 1.45/1.3 -11,4

[Tpumevanue: B yuCIUTENE —JIs1 PSAMO3YOBIX, B 3HAMEHATEIE- IS KOCO3YOBIX

P

5.7. Onpenenuth K0dhOUIIMEHT yIiia HAaKJIOHA 3yObheB Y 140

B

5.8. Onpenenuts kK0AhHUIIMEHT HEPABHOMEPHOCTH paclpeie]ICHUSI Harpy3KH
Mexay 3yobsmu Kg, =0,92.

5.9. BBINOIHUTE TPOBEPOYHBIN pacdyeT Ha U3ruod Jyist 3yObeB KoJieca, sl KOTOPOTo

[GF]

OTHOIIIEHUE < OQOJIBIIIE:
F

FoKe Ye Y, K,
- b, -m

S[O-F]

OF
n

5.10.0uenuTh U3ruOHYIO MPOUYHOCTH NIEPEIayu.

6.0TBEeTUTH Ha KOHTPOJIBbHBIE BOPOCHI.

7.ChopmynrpoBaTh BHIBOJ TIO MPAKTUUECKON paboTe.
OTtuer no padore

[Tpaktrueckast pabora Nel7
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Pacuér nunuaapuydeckoit 3youaToit nepenauynd Ha KOHTAKTHYIO TPOYHOCTD U
HaIpsHKEHUSIM U3ruoa.
Lens:
1.3ananue Kk mpakTHYecKoi padore.
2. UcxonHble JaHHBIE:
- BpalllalolMii MOMEHT BE€JJOMOTO BaJia 3y0uaToi nepegaun M =
- IepeaTOYHOE OTHOIICHHE 3y0UaTou nepegauu u=
- YIJIOBask CKOPOCTh BEIYLIETO Bajla peIyKTOpa O =

- XapaKTCPUCTHUKA 3Y6‘IaT0ﬁ Inepcaadun 1o HalrpaBJICHUIO 3y6a -

3 .Bribop Mapku marepuana, Ha3HaUYCHUE TEPMOOOPAOOTKHU U TBEPIOCTU
3.1. 1714 mecTepHA
3.2.1714 KoJieca
4.0OnpenencHue BETUIHHBI JOIMYCKAEMBIX KOHTAKTHBIX HAMPSHKEHUN.
4.1.n515 miecTepHu
4.2.115 KoJieca
4.3 pacueTHOE KOHTAaKTHOE HalpsHKEHHE
5. Pacuet nomyckaeMbIx U3THOHBIX HAMPSHKEHUN.
6.Pacyér reoMmeTpruecKkux pa3MepoB Mepeaayu (pe3yibmamsl 3anecmu 6 maoauyy

12)

Tabnuna 12. ['eomeTpudeckre mapameTphbl 3y0UaThiX KoJiec

m,MM Z d,mMm ds, MM d. MM b, Mmm

g

BEyIICe

BEIOMOE

7 .IIpoBepouHBIil pacuéT nepeilaud Ha KOHTAKTHYIO POYHOCTh

8. IIpoBepouHBIil pacueT Ha U3rUO

9.0T1BeTHI HA KOHTPOJIbLHBIC BOIIPOCHL.
10. BeiBog o pabore.

IIpakTnueckas padora Ne 18.
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PacyeT 4yepBA4HOIl Nepeaym M0 KOHTAKTHBIM HANPSIZKEHUSIM.
Heab: ocBOCHNME METOJUKU pacyeTa YepBIYHON mepeadm.
Ymenua: npouzsooums pacuemvr mexanuueckux nepeday

3HAHUA: OCHOBDI pacuemos MexanuvecKux nepedaq.

Teopernuecknii MaTepuaJl.

Yepeaunasa nepeoaua — Tepenayda 3alCIUIEHUEM CO CKPEIIMBAIOLIUMUCS
ocsimu BanoB. Ilepenaua ABUXKEHUSI MMPOUCXOJUT OT YepBsiKa (OJHO3aXOIHOTO WU
MHOT03aXO/JIHOTO BHHTa) K 3yOuaToMy KoJiecy CIHenuaqibHOH (opMbl H
OCYILIECTBIISIETCA 110 TPUHLIUITY BAUHTOBOM MapHI.

B nepengadue BO3HHMKAET 3HAYUTEIIBHOE B3aUMHOE CKOJIbICEHUE BUMKO8
yepssaKa no 3y6bam Kojleca, 4TO BbI3bIBAET MOBBIIMICHHBIH W3HOC U 3HAYUTEIHHOE
BBIJICTICHUE TETJIOTHI.

B uepBAYHOI nape cinadbIM 3BEHOM SIBJIAETCS 3y0 YEpBSIYHOIO Kosieca. Moryt
MPOUCXOJUTH CIEAYIOIINE MOBPEKICHHUS:

-YCTaJIOCTHOE BBIKpAIlIUBaHUE,
-U3HOC MTOBEPXHOCTH,
-3aelaHue,

-U3JI0M 3y0a.

OCHOBHBIMM pacu€TaMH YEPBSYHOUN NIEPEAAUH SIBISFOTCS:

- pacuem no KOHMAKMHHIM HARPAIHCEHUAM '

- Npoekmubvili, B PE3YAbTATE KOTOPOTO ONPEOeNsemcs MeHcoCeBoe
paccmosiHue;

- npo6epouHblll, CYIIHOCTh KOTOPOTO  3aKJIIOYaeTCsl B  CPAGHEeHUU
MAKCUMATILHBIX HANPANACEHUL C OONYCKAEMIMU HANPANCEHUSAMU,

-npoGePOUHbLIL pacuem Ha U32UD;

-menJi06oll pacuem, KOMopbwvlli 02panuyueaenm memnepamypy 6 30He pabomaol
nepeoayu.

[Ipu pacuete yepBsIYHOM TIEpeaadM 3aal0TCsl OPUECHTUPOBOUYHBIMU 3HAYECHUSIMU

CKOpPOCTH CKOJILKEHUS B mepenaue. Vg ~4,5-107 -n, -3/M,.
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B 3aBuCMMOCTH OT CKOpPOCTH CKOJIBKEHHUSI NMPUHMMAETCS MapKa MaTepuaia
BEHIa YEPBAYHOTO KOJIECa U OIpPENEAeTCs] BEIMYMHA J0IMyCKAeMOro KOHTAaKTHOTO
HaIpsSOKEHUS:

-IIpU CKOPOCTH CKOJIBKEHUSI Vs< 2M/C MPUMEHSIIOT CEpbI€ UyTyHbI, TAKUE KaK
CU15, CY20;

- TIPU CKOPOCTH CKOJbKeHUs1 3M/c < Vs < 5M/c mpuMeHst0T 0€30I0BSIHUCTHIC
Opon3bl, Takue kak bpO10H1d1;

- TIPU CKOPOCTH CKOJBbXEHUS SM/c < Vg < 25M/C MPUMEHSIOT OJOBSIHUCTHIC
Opon3bl, Takue kak bpO10H1 1.

/lonyckaemble KOHMAKMHbIE HANPAICEHUS

-1 4yryHOB [0y, |=(175...200)— 35V, ;

-171s1 6E30JI0BAHUCTBIX OpPOH3 U JaTyHel [o, |=(250...300) - 25V, ;

- IS OJIOBSIHMCTBIX OpoH3 [0, ]=(0,85..09)-C, -0, Tae Cy-kodddurment,
YUUTBIBAIOIINI CKOPOCTh CKOJIbXeHus / Tadbm 1 /

Ta6muna 1. 3nauenue koddpdunuenta Cy

Vs m/c | <1 2 3 4 5 6 7 >8

Cv 1,33 1.21 1.11 1.02 0,95 0.88 0,83 0,8

Tabnmuna 2. MexaHu4Yeckre XapaKTEPUCTUKU MaTepuaioB BEHIIOB
YEPBIYHBIX KOJIEC.
[Ipenen
Marepuain BeHIa [Ipenen [Ipenen
MPOYHOCTH TIPU
YEPBAYHOTO Cnoco6 oTIuBKH TEKY4ECTH, MPOYHOCTH
n3rude oy,
KoJeca or, H/mm? os, H/mm?
H/Mm?
CUl1s B IIECOK - - 320
Cu20 B ITECOK - - 360
BpAXA9XK3JI B KOKHJIb 195 490 -
bpA9XK3JI HEHTPOOESIKHBIN 200 500 -
bpA10K4H4 [EHTPOOESIKHBIN 460 700 -
bpA10K4H4 B KOKHWJIb 430 650 -
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BpO10d1 B KOKHUJIb 150 260
BpO10d1 B TIECOK 135 215
bpO10HI®1 IEHTPOOCIKHBII 165 285

I'eomempuueckuit pacuem nepeoauu.
1. Yucro 3axooB uepBsika Z; /1ab.3/

Tabnuma 3.Yucino 3axof0B 4YepBAKa B 3aBHCHUMOCTH OT MEPeNaTOYHOTO

OTHOIIICHUS.
u 8...15 15...30 >30
VAl 4 4 1

2. Yucno 3yOneB kosieca  Zp = Z1-U
3.Koaddumment quamerpa uepBska > 025-z, ; (3HaUCHUS (| CTaHAAPTH3UPOBAHEI,
yame Bcero g =8; 10; 12,5;16; 20)

4.MexoceBoe pacCTOsTHUE

aw=£l+z—2)3KH~M2~103~ _wo |
q

272'[O-H]

q

Ky — ko purment narpysku, npeasaputenbio Ky =1,1

(1.5..17)-a,
—— , IOJYYCHHOC 3HAUYCHUC MOIYJIA
ZZ

[4]

2,5;3,15;4;5;6.3;8, 10; 12,5; 16MMm.

_ m(q+2,)
¢ 2

5. Monaynp 3anenieHus m =

COIJIACYETCS CO CTAHJIAPTHBIM PSAJIOM:

6.YTouHEHNE MEKOCEBOTO PacCCTOAHUA a

7. JlenuTenpHble TUaMETPhI YEPBAKA U UEPBIYHOIO KOJeca
di=g'm; d, =m-z,
8.JlnameTphl BHICTYIIOB YEPBAKA U UEPBSYHOIO KOJIECca
da = dg +2m; dpo = dy +2m
9.JlnaMeTpsbl BNIAJIUH YEPBAKA U YEPBIYHOTO KOJEca
df1 = d1 —2.5m; df2 = dz —2.5m
10.Hanbomnpiunii TuaMeTp 4epBSIIHOTO Kojieca

6m
Z,+2

d

,<d,, +
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11./lnHa Hape3aHHOW YacTH YEPBsKa
b; > (11 +0,06:z)m 1npu z;= 1 wnm ;= 2;
b; >(12,5+0,09-z,)m 1pu z;= 3 wm 2,= 4.
Jns umdyembix 1 Gpe3epyeMbIX YepBAKOB BEIMYMHA D1 T0JKHA OBITh yBEJINYE-
Ha: mpy m<10mM Ha 25mMm; nipu m =10...16mMm Ha 35...40mm; pu m >16MM Ha

50MM.

o Zl
12.JlenuTenbHbId Yo NoAbEMa BUTKA y =arctq—%
q

13.1Iupuna BeHua yepBssuHoro kojgeca by < 075:dy

IIpoBepoYHBIN pacyeT HA KOHTAKTHYIO IPOYHOCTb.

-3
1.Okpy>xHast CKOPOCTh UepBsika  V, = %
V 1
2. CKOpOCTh CKOJBKECHUS V, =
cosy

3. Koappurment HepaBHOMEPHOCTH pacIipeiesIeHUs Harpy3Ku

3
K, =1+ (%) -(1-x), e O - koddhdurment nedopmaru yeppska /Tadr.4/

Tabnuua 4. 3nauenus kordduimrenta nedhopmaiuu yeppska @

2. Ko3ddunment q
8 10 12,5 14 16 20
1 72 108 154 176 225 248
2 57 86 121 140 171 197
3 51 76 106 132 148 170
4 47 70 98 122 137 157

X-K03(QGUIIMEHT 3aBUCSIININ OT XapaKTepa U3MEHEHUS Harpy3KHu, IPH
MTOCTOSTHHOW Harpys3ke X = 1, Ipu He3HAYUTEIbHBIX KOJICOaHUSX HArPy3KH
x =0.6.

4. Koapdunuent nuanamuaHoct Ky /Tabmn.5/
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5. Koagdunment narpysku

Ta6nuna 5. 3nauenue koddduimenta TuHaMUIHOCTH Ky

Cremnenb CKOpOCTh CKOJIbXKEHUA Vs, M/C

TOYHOCTH Ho 1,5 Cs. 15103 C.31m07.5 Cs.7,5m012
6 - - 1 11
7 1,0 1,0 1.1 1,2
8 1.15 1.25 1.4 -

Jns peaykTopoB o0Imiero Ha3Ha4deHUs IPUHUMAIOT 7 WK § CTENIEHH TOYHOCTH

KH = Kﬁ' KV

6.011eHKa KOHTAKTHOW MTPOYHOCTH

3ajaHue K NpakTHYeCKOl padore: OnpenennTb reOMETPUIECKUE TTAPaMETPhI

I-IGpBiI‘-IHOI\/i nepcaadu ¢ apxXuMCaI0BbIM YCPBAKOM, CCIIN Bpama}onmﬁ MOMCHT Ha

M, -
_170-q_ q
ZZ

H

S[O'H]

YCPBAIHOM KOJICCC M2, 4yacToTa BpallCHUA 4€pBsKa N1, ICPECAaTOYHOC OTHOILICHUEC

nepeaadyu U, Harpyska ¢ HEOOJILIITUMU TOJIYKaMH, ( HNCXOJHBIC JaHHBIC IIPHUHATDH I10

Tabnuie 6 B COOTBETCTBUU C BapHUaHTOM). IIpoBepUTh KOHTAaKTHYIO MPOYHOCTh

nepeIavm.

Ta6nuna 6. MicxoaHble faHHBIC K MpakTH4IecKon padote Nel§.

Ne
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
Bap.
Mo,
1, | 340 | 280 | 220 | 350 | 400 | 290 | 360 | 520 | 370 | 460 | 480 | 630 | 600 | 450
M
Ny,
X 3000 1500 1000
MUH"
u 8 [ 10 [125] 20 [ 25 | 12 [ 10 [ 8 [ 20 | 25 [ 125 15 [ 18 [ 25
Tabnuna 6 (npoxomkenue). Ucxoanwie 1aHHbIC K TpakTHUecKOi padore Nol§.
Ne
15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28
Bap.
MZI
L. | 250|280 | 290 | 300 | 350 | 280 | 240 | 460 | 540 | 390 | 670 | 580 | 370 | 470
M
Ny,
. 3000 1500 1000
MUH
u | 25 [ 20 [ 24 [ 30 [ 20 | 8 [125] 20 [ 25 [ 10 | 25 [ 20 [ 10 | 8
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KoHTpoJbHBbIE BOPOCHI.
1.YcTpoiicTBO U Ha3HAUYECHHE YEPBAYHON nepegadn?
2.1lepeuncnure BO3MOKHBIE BUBI PA3PYLIECHUS YEPBSIYHOU IIEPEIavn.
3.IlepeuricnuTe BUABI paCU€TOB YEPBSIUHOM MEPEIAYN.

4. Ilepeuncnure reoOMETPUYECKHUE pa3MEPI YEPBSIYHOM NIEpEIayu.
5.CyurHOCTh MPOEKTHOTO pacueTa YepBIIHOM Iepeaadn?
6. CyHoCTh MPOBEPOYHOTO pacueTa YepBsIUHON Niepeaaun?
Xo/ BbINOJIHEHHSI pa00ThI.
1.Paccuntarh CKOPOCTH CKOJIBKEHHS.
2.BpiOpath MaTepuan nepeaayu.
3. OnpenenuTs BENUYUHY JTOITYCKAEMBIX KOHTAKTHBIX HAIIPSYKECHHM.
4.PaccuMTaTh r€OMETPUUYECKHUE TAPAMETPHI IIEPEIAUH.
5.BBINOJIHUTE NPOBEPOYHBIN pACUET HA KOHTAKTHYIO ITPOYHOCTb.
6.0TBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.
7. ChopmynaupoBath BBIBOJ IO paboTe.
Otuer no padore.
[Ipaktrueckas pabora Nel8.
Pacuer uepBsuHOM Nepeayu 0 KOHTAKTHBIM HAIIPSKEHUSIM.
Llens:
1.3aanne K mMpakTHYEeCKOM padoTe.
2. UcxoaHrle TaHHEIE:
3.Pacder cKOpOCTH CKOJIbKEHUS U BBIOOP MapKu MaTepHaia.
4.PacueT BeJIMYMHBI JOMYCKAEMbIX KOHTAKTHBIX HAIIPSIKEHUN.
5.Pacuer reoMeTpuYECKUX pa3MeEPOB epeauH.
6.1IpoBepoYHBIil pacueT Ha KOHTAKTHYIO IPOYHOCTb.
7.0TBETHI HA KOHTPOJIBHBIE BOIIPOCHL.

8. BriBoj1 110 pabore.
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IIpakTuyeckas padbora Ne 19

N3yyeHHne KOHCTPYKUMH HWIMHAPHUYECKOT0 PeIyKTOpa

Ileny: w3ydeHWE KOHCTPYKIMH IMHJIMHIPUYECKOTO PEIyKTOpPa, 3HAKOMCTBO C
MOPSIIKOM COOpPKH W pa300pKH peayKTopa, M3MEPEHHE OCHOBHBIX Ta0apUTHBIX,
PUCOCTUHUTEIBHBIX U TEOMETPUICCKUX Pa3MEPOB, pacyeT OCHOBHBIX MapamMeTpOB
3y04aToro 3alenjaeHus.

Mamepuanvnan  6aza:  UATUHIPUYECKUN  PEAYKTOp, TacyHble  KIIIOYH,
HITAHT €HLIUPKYJIb, TUHEHKA.

Ymenusn: npouzeooums pacuemul mexanuueckux nepeoay

3nanusa: 6uowi MEXAHU3SMOB, OCHOBbl KOHCMPYUPOBAHUA

Teopernueckuit MaTepuaJ
PenykTop —3TO 3aKphITasi MEXaHUYECKas Mepeaava, ciayxauas s nepeaadu

BpalllE€HUs OT BEAYLIErO Baja K BEJOMOMY C TOHUKEHUEM CKOPOCTH U MOBBIIICHU-
€M Bpallarouiero MOMEHTa, ePeJaTOYHOE OTHOILIEHHWE B PEIYyKTOPE —BEIMYMHA
MOCTOSIHHASI. B 3aBUCHMOCTH OT BHJIa BXOSIIUX B HEro Mepefaay CyIeCTBYIOT
3yO4arbie, YePBSIYHbBIE PEIYKTOPHI.

3yOuatbie peayKTOPbl HAUTH MIUPOKOE MPUMEHEHUE B MAITMHOCTPOUTEIILHOM
o0opynoBaHuu. B 3aBUCUMOCTH OT BHJIa UCIIOJIb3yeMOM TIepeIaun pa3indaroT IH-
JUHAPUYECKHE PEIYKTOpa ¢ IPsIMO3yObIMHU, KOCO3yObIMU, IIIEBPOHHBIMU Tepeiaya-
MU U KOHUYECKUE PEIyKTOPHI.

B 3aBucuMOCTH OT pacnoyioKeHHsI BEJOMOTO Bajia B IPOCTPAHCTBE PEAYKTOPHI
BBIITYCKAIOT B TOPU30HTAILHOM U BEPTHUKATBLHOM UCTIOJHEHHUH; B 3aBUCUMOCTH OT

YyCla CTyNeHEeH pa3inyaoT OJJHO- U MHOTOCTYIIEHYATble PEIYKTOPBI.
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Pucynok!. Kunematnueckue cxembl HUJIMHAPUYECKUX PETYKTOPOB.

OCHOBHBIMU 3JIEMEHTAMH IIWJIMHIPHUYECKOTO peayKTopa (puc.2) siBasieTcs
HWIMHIpUYecKas 3y0uaTasi mepejada, HOMeEIIeHHas B JIMTOM Kopiryce 3 ¢
pPa3beMHOM KPBIMIKOU 9, TMHUS pa3beMa KOTOPOM COBIIAAET C OCSIMH BaJIOB D, Ha
KOTOpPBIE YCTaHOBJICHBI 3yOuathie kojeca 4, 15. Kpeliika peaykropa K Kopiycy
KPEIUTCS ¢ TIOMOIIBIO 001TOB 6, COOCHOCTh THE3/1 MOIIUITHIKOB B KOPIYCE U
KPBIIIKE OCYIIECTBIISETCS C TOMOIIBIO IBYX KOHMYECKUX mTU(TOB 13.

Bparmaronuii MOMEHT OT 3yOuaThIX KOJIEC K BaJlaM U HA0O0OOPOT OCYIIIECTBIISA-

€TCs C MOMOUIBIO IIMOHOK WIH IIIKMIOB. Banbl ycTaHaBIMBAIOTCSA HA MOJIIUITHUKAX
KadeHus 2, BLIOOP TUIIa KOTOPHIX 3aBUCUT OT BUA 3yOUaToi mepeaadyn, BOSHUKAO-
el B nepeiaue Harpy3ku U TpeOOBaHUM, MPEIBABISIEMbIX K dKECTKOCTH YCTaHOB-
ku BasioB. OceBasi (puKcaIysi MOIIIUITHUKOB OCYIIECTBISETCS (DIAHIIEBHIMU WITH

BPE3HBIMU KpbIlIKaMul 1 HA0OPOM MeTaUIMYECKUX MPOKIaaoK 14,

128



Pucynox 2. Penykrop muivHaIprudecKuii 3y0uaThIil.

CMa3ka 3aleruieHns OCYIIECTBIISIETCS IOTPYKEHHEM 3y04aToro KoJjieca B Mac-
JISTHYIO BaHHY Ha OTIPEJIIICHHYIO TTyOrHY, a MOIINITHUKOB (Yalle BCEero Mpu He-
OOJIBIIINX CKOPOCTSIX) — MACJISTHBIM TyMaHOM, 0Opa3yroIIMMCs MpU pa3opbI3ruBa-
HUU Macla. J{Js 3a1MBKU Maciia ¥ KOHTPOJISt COCTOSTHUS pab04YrX MOBEPXHOCTEH
3yOuaThIX KOJIEC B KPBILIKE PEIyKTOpa MPETyCMOTPEHO CMOTPOBOE OKHO, 3aKPHITOE

KpBIIKOH 1 1; 111 KOHTPOJISI YPOBHS M KAYECTBA CMA3KH MPEYCMOTPEH KE3JIOBBIMN
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MacioykaszaTenb 16; i cauBa CMa3Ky B KOPITyCe peayKTOpa UMEETCsl OTBEPCTHE,
3ariaymeHHoe pe3b00Boi MPoOKoiil 7. 71 TPaHCTIOPTUPOBKH MPETyCMOTPEHBI PhIM-

oonteil2.

3amanue K NpakTH4YeCKO# padore:
1.3ameputh rabapuTHbIC, TPUCOEAUHUTEIBHBIE Pa3MEPbI PEAYKTOPA,

reoMeTpUUYecKre mapaMeTpsl 3y0uaToil mapsbl.
2. [IpousBecTu pa30opKy peayKTOpa, U3YUUTh €r0 KOHCTPYKLHIO.
3.0npenenuTs reoMeTpUYeCcKUe pasMepbl 3y0UaToi mapsbl.

4. IpousBecTr cOOPKY peayKTOpa.

KoHTpobHbIE BONPOCHI

1. Ha3Batb rabaputHbie pa3Mepbl peIyKTopa.

2. Ha3Bath 1 0OBSICHUTH HA3HAYCHUE TIPUCOCTUHUTEIHHBIX Pa3MEPOB PEIYKTOPA.
3. Kakum 06pa3om ocyiiecTBisieTcs oceBast PuKcaIysi Mo JIIUITHIKOB KaueHHUS.
4. Kak TOCTUTAeTCsl COOCHOCHh OTBEPCTHUH TO]T MOAMIUITHUKHN B KOPITYCE M KPBIIIKE
penykTopa’?

5. HazoBuTe KOHCTPYKTUBHBIC SJIEMEHTHI PEAYKTOPA JIJIs 3AJIMBKHU, CIIMBA U KOHT-

poJIsi YPOBHS CMa3KH B PEIYKTOPE.

Xoj BbINOJIHEHUS PA00ThI
1. BeruepTuTh KUHEMATUYECKYIO CXEMY PEIYKTOPA.

3. 3amepuTh rabapuTHbIC U MPUCOECIUHUTEIBHBIE pa3Mepbl. Pe3ynbTaThl 3aHECTH B
Tabuiy 1.

4. PenykTop pa3o0Opatrh U onucaTh NOPSIOK pa3oOpKH.

5. 3amepuTh TIE€OMETPHYECKHE MapaMeTpbl YEpBAKa M YEPBAYHOIO KOJeca.
Pe3ynbratel 3aHecTH B Ta0IUILy 2.

6. PaccunTtaTh reoMeTpudecKre napamMeTphbl YEPBSIUHOM NIEpeiayun.

7. [IpousBectr COOPKY peAyKTOpa M MOCIEAOBATEIILHOCTE COOPKU 3aHECTH B OTUET.
8.IIpoaHanu3upoBaTh pe3yJIbTaThl.

9. OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI.

10. Cnenatb BBIBOJI 11O padoTe.
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Pucynok 3. ['abapuTHbIe 1 TPUCOECTUHUTENBHBIE pa3MePhl IUITHHIPHIECKOTO
penykropa

OTtuéT no padore
[Ipaktrueckas pabora Ne20
N3ydenne KOHCTPYKIMH YEPBSIYHOTO PEAYKTOPA.
Llens:
MarepuanbHas 0a3a:
1. Tun pegyxropa
2. KunemaTtuueckas cxema peaykropa

3. 3amepsieMble rabapuTHBIE U IPUCOECTUHUTENbHBIE pa3Mephl
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Tabnuua 1 'abaputHbIe U TPUCOCTUHUTENBHBIE PA3MEPHI

Neri/mm HaumenoBanue pazmepon O6o3nauenue | Bennumna
Tabapummnvie
1 | JnuuHa Ls
2 [Iupuna B
3 Bricora Hi
Ipucoedunumenvhoie
1 | duamerp OBICTPOXOIAHOTO Baja ds
2 BruieT ObICTPOX0MHOTO Bajia I1
3 | JluMeTp TUXOXOJHOTO Baja d>
4 | BpuUieT THXOXOHOTO Baja l2
5 | PaccrosiHEE OT OMOPHO# MOBEPXHOCTH HIDKHETO (piaHIa 10 H
JIMHUYU pazbeMa pellyKTopa
7 Me:xoceBoe paccTosiHhE aw
8 TonmmAaa HUOKHETO (IiaHIa H
9 JlmvHa OMOPHOM MOBEPXHOCTH HIKHETO (hIaHIia L7
10 | Paccrosinue Mexmy OCSIMH OTBEpCTHH TOJ] PyHIaMEHTHBIE AL
OONTHI A
11 | Auamerp oTBepcTUii Moja (PyHIaMEHTHBIE OOITHI ds
4. TTopsimok pa3dOpKH peayKTopa.
5. 3amepsieMble TEOMETPUUYECKHE MTapaMeTphl 3y0UaTOM Mmaphl.
Tabnuua 2. 3amepsieMble TeOMETPUUECKUE TapaMeTPhl YePBIYHOM Mapbl
Neni/n HanmeHnoBanue O6o03HaueHue Benmnunna
1 Yucno 3y0beB meCTepHU 21
2 Yucno 3y0beB Kojeca 22
3 JInameTp BBICTYIIOB HIECTEPHU da1
4 Iupuna BeHIa Koteca b2
6.Pacuer mapameTpoB 3y04aToro 3auernaeHus
6.1mepegaTouyHOE OTHOIIEHUE u= i—z
1
d,,

6.2. MOTyJIb 3aIleTUICHUS

CTaHAAPTHBIM PSIIOM)
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6.3.1eMUTeNBHBIN AUaMETpP IIECTEPHU di=m-z;

6.4.1uaMeTp BBICTYIIOB IIECTECPHU da1 =d; +2m

6.5.1MameTp BIaguH MIECTEPHU dun = di- 2,5m

6.6. memuTENBHBINA TUAMETP KoJieca d=m-z,

6.7. TMamMeTp BBICTYIIOB KoJjieca da2=d; + 2m

6.8. mmameTp BHaJWH Kojeca di, =d, — 2,5m
_di+dy

6.9. MexxoceBOe paccTosIHUE " 5

Tabnuua 3.CpaBHUTEIBHBIN aHAIW3 3aMEPEHHBIX U PACUETHBIX TEOMETPUUYECKHUX

IMapaMCTpPOB IJICMCHTOB tIGpBiI‘IHOI‘/II I1apbI

IMapamerpbl da1 ao

3amepsiemMble

PacuérHbie

Xoa BbINOJHEHHUS PA0OTHI
1. YcTaHOBUTH TUI pEAYKTOpA:

-110 PacIoJIOKEHUIO BAJIOB;
-110 HaIPaBJIEHUIO 3yObEB.

2. BeiuepTuTh KHHEMAaTUYECKYIO CXEMY PEIYyKTOPA.

3. 3amepuTh rabapuTHbIE W COCAMHHUTEIbHBIC pa3Mmepbl. Pe3ynbTaThl 3aHECTH B

Tabiuiy 1.

4. PenykTop pa3o0paTh U ONKCATh MOPSIIOK pa300pKH.

5. 3aMepuTh reOMEeTpUIECKUE MapaMeTphl MIECTEPHU U Kosieca. Pe3ynbTarhsl 3aHeCTH

B Ta0muIy 2.

6. PaccuntaTh OCHOBHBIC TTapaMETPHI 3y0UaTOTO 3aIleTUICHHUS.

7. IIpousBectu cOOPKY peAyKTOpa U MOCIEAOBATEILHOCTh COOPKH 3aHECTH B OTUET.

8.Ilpoananu3npoBaTh pe3ynbTaThl

3am _ pa(’ 3am _ pll(,’
M.loo%:: Aa =20 T8 1000 =

pac @ pac
a2 a

Ad,, =
9. OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI.
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10. Cnenatb BBIBOJ 11O paboTe.

OT14éT mo padore
[TpakTrueckast pabota Nol9

N3yyeHnne KOHCTPYKIMU IWIHMHIPUIECKOTO PEIYKTOPA.
Llens:
MarepuanbHas 0a3a:
1. Tun peaykropa
2. KunemaTtnueckas cxema peayKkropa
3. 3amepsieMble rabapuTHbBIE U IPUCOECTUHUTENbHBIE pa3Mephl (Tabauna 1)
4. [lopsanox pa300pKH peayKTopa.
5. 3amepsieMble TEOMETPUYECKHE MTapaMeTpbl 3y0uaTor napsl (Tadbiuua 2).
6.Pacyer napameTpoB 3y04aToro 3auernieHus
7. Coopka peaykTopa.
8.AHAJIN3 PE3YIHTATOB.
9. OTBeTHI HA KOHTPOJIBHBIE BOIIPOCHI.

10. BriBoa o pabore.

IIpakTnueckas padora Ne 20.
N3yuyeHne KOHCTPYKIMHU YePBIYHOT0 PeAyKTOpa
Ilens: n3yueHue KOHCTPYKLUHUHU YEPBSIUHOTO PEAYKTOpa, 3HAKOMCTBO C MOPSAKOM
cOoopku W pa3OOpKM  pEAyKTOpa, HU3MEPEHHE OCHOBHBIX  Tab0apUTHBIX,
OPUCOETUHUTEIBHBIX U TEOMETPUUECKUX PA3MEPOB.
Mamepuanvhas 6aza: 4epBIUHBIN PEIYKTOP, FA€UHbIE KJIIOUH, IITAHT€HLIUPKYJIb,
JINHEWKA.

Ymenun: npouzeooums pacuemol mexanuueckux nepeoau

3nanus: 6uowi MEXAHU3IMOB, OCHOBbl KOHCMPYUPOBAHUA

Teopernueckuit MaTepuas
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UYepBsiuHble peLyKTOPHI MPEAHA3HAYCHbI I Iepeady BpallleHns, '3MEHEHUS
KWHEMATUYECKHUX M CUJIOBBIX ITAPAMETPOB MEXK]Ty CKPEIIMBAIOIIMMUCS TIO] YIIIOM
90° Banamu. /InanazoH NepelaTOYHbIX OTHOLIEHWW YEpPBSYHBIX PELYKTOPOB

u=_8...80.
KoMnoHOBOUHbIE BO3MOXHOCTH YEpPBSIUHBIX PEAYKTOPOB CBOJATCS B
OCHOBHOM K TPEM CXEMaM: a) C HIDKHUM DPACIOJIOKEHHEM YepBsika, 0) BEpXHHUM

PAaCIIOJIOKCHUCM YCPBAKA U B) OOKOBEIM PACIIOJIOKCHNUCM YCPBAIKA.
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Pucynok 1. Kunemarnueckue cxeMbl YEPBSIUHBIX PETYKTOPOB

Br100op cxeMbl pelyKTOpOB TUKTYeTCS Y00CTBOM KOMIIOHOBKH B 11€JI0M, TPU
9TOM PEKOMEHAYETCS CIEAYIOoIIee: MPU OKPYKHBIX CKOPOCTAX depBsika V < 5 m/c
OTAAIOT TMPEANOYTEHUE HIDKHEMY PAcCIOJIOKEHUIO0 4YepBsaka, mpu V. > 5 wm/c
BO3pacTalOT MOTEPU Ha pa3OpbI3TMBAHME Macja U MOITOMY PEKOMEHIYIO BEpXHEe
MoJIokeHue yepBsika. KoMImoHOBKY MO cXeMe 8) BBIMOJHSIOT pexe, T.K. 3aTPYIHEHO
CMa3bIBaHUE MOALINITHUKOB Bajla YEPBSKA.

OCHOBHBIMHM  3JIEMEHTAMHM YEPBSIYHOTO PEAYKTOpPA SBISIIOTCS  YEPBSK

(Bemyiuit) 1 4UepBAYHOE KOJIECO.
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UYepBsik, U3rOTOBICHHBIN 3a OJHO LIEJIOE€ C BaJOM, YCTAHABIMBAECTCS HA JBYX
PaIUKaIbHO-YIIOPHBIX  IIAPUKONMOAIIMIHUKAX «B  pacrmop». OceBas wurpa
MOJIIMIIHUKOB PETYIUPYETCSl NPOKIAJAKAMH, YCTAHOBJICHHBIMA MEXKIY OJHOW H3
KPBIIIEK U HApYKHOM 000HMMOM MO IITUITHHKA.

banpaXupoBaHHOE YEpPBSYHOE KOJIECO YCTAHABIMBACTCA HA TUXOXOJHOM
Baly peaykropa. Onopamu 3Toro Baja sIBISIOTCA KOHUYECKHUE paauaibHO-YIIOPHbIE
IOAIIMITHUKY, PETYJIMPOBKAa KOTOPBIX, @ TAKXKe ITOJIOKEHHE YEPBAYHOIO KoJjeca,
OTHOCHUTENBHO YEPBSKA, OCYLIECTBILIETCS NMPOKIAAKAMM, YCTAHOBICHHBIMA MEXKIY
Hapy>KHbIMU 000MMaMHU MOJAIIUITHUKOB U MOAIIUITHUKOBBIM KPBIILIKAMH.

B 4epBAYHBIX peayKTOpax MNPEeAyCMATPUBAETCA NMPUMEHEHUE IUIACTUYHOIO
CMa304HOr0 MaTepuaja s NOAIMIHUKOB Baja 4YEpBSYHOro Koseca. [lns
IpEeAYNPEXICHU TNONaJaHus Macjia U3 Kaprepa B Kamepbl dTUX IMOJUIMIIHUKOB
YCTAaHABJIIMBAIOTCS MACIJIOYACP/KUBAIOIINE KOJIbI[A WM JPYTHE YIUIOTHUTEIIbHBIC
YCTPOMCTBA.

YpoBeHb MAaCIIHOW BaHHBI JUIA CMAa3bIBAHUSA YEPBSAYHOIO 3a3€MJICHUS U
MOJAIIMITHUKOB Bajla 4YEpBSKA JIOJDKEH OBITh TaKHM, YTOOBI BHTOK YEpBsKa
IIOJIHOCTBIO OKYHAJICS B MAacCJIO, HO HE BBIIIIE [IEHTPA Tela Ka4€HHs NOAIINUITHUKOB. B
ciiyyae HEOOXOJMMOCTM TOHM)KEHHME YpPOBHS CMa3KM B KapTepe HUXKE BUTKA
YepBsKa MpPelyCMaTPUBAIOT YCTAaHOBKY OpBI3TOBHKOB, 3a0pachIBalOLIMX CMa3Ky Ha
YEpPBAYHOE KOJIECO.

JIns 3anMBKM Maciia U1 OCMOTpPa B KPBIIKE PEAYKTOpPA MPENyCMATPUBACTCS
OKHO, 3aKpbIBAEMOE€ KpBIIIKOM. B dYepBAYHBIX peayKTOpax IIpeayCcMaTpUBAIOT
PYUKY-OTAYILIMHY, COCOUHSAIOLIYI0O BHYTPEHHIOIO  IIOJIOCTH  PEAyKTOpa ¢
atMocdepoid. [Ipu oTCyTCTBUM OTAYUIMHBI HE3HAYUTEIHHOE MOBBIIICHUE TABJICHUS
BHYTPH KOPITyCa MOXKET IPUBECTH K BBIJABIMBAHUIO CMA3KH Y€PE3 YIUIOTHEHUS.

Jnsa ynanenus 3arpsg3HEHHOIO Macjia M NIPOMBIBKM PEIYKTOpa B HUKHEH
4acTH KapTepa MpeaycCMOTpeHa nmpooka.

JIns1 KOHTPOIIS ypOBHS Y YMCTOTBHI CMa3KH YCTAHABIMBAIOTCS MAacCJIOyKa3aTeNN
paznuyHOM KOHCTpyKuMH. OCHOBaHME W KPBIIKY peAyKTopa (QUKCHUPYIOT

OTHOCHUTCIIBHO APYyr' Apyra ABYMA TCXHOJIOTUYCCKUMU KOHHWYCCKHMH IHTI/I(l)TaMI/I,
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yCTaHaBJIMBaeMbIMU ©0€3 3a30pa HJsi COBMECTHOM pacTOYKM THe3Jla TOJ
MOJALIUITHUKHU.

Jlns mpenoTBpalleHus MPOTEKaHHWs Macia IJIOCKOCTH pa3bEéMa CMa3bIBAKOT
CIIUPTOBBIM JIAKOM WM XKUJAKUM CTEeKIOM. CTaBUTh MNPOKIAIKUA MEXKIY HHUMHU
HEJb3s, TAaK KaKk TIPH 3aTsOKKe OONTOB OHa JegopMupyeTcs, H TocajKa

MOAIIMITHUKOB HAPYILIAETCS.
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Pucynok 2. 'abapuTHbIC ¥ TPUCOCTUHUTEIBHBIE pa3Mephbl YEPBIYHOTO

pemyKTopa
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3ajanne K npaKkTH4ecKoil padore:
1.3aMepuTh rabapuTHBIC, TPUCOCTUHUTEIBHBIE pa3MEPHI PEIYKTOPA,

r€OMETPUYECKHE MTapaMeTPbl YEPBIYHON MaPBHI.
2. IlpousBecTu pa300pKy peayKTOpa, U3YUUTH €r0 KOHCTPYKIIHIO.
3.0npenenuTh OCHOBHBIE TAPAMETPHI YEPBIYHOM NEpelayun.

4. TIpousBecT COOPKY peayKTOPA.

KoHTpoJbHBbIE BOIPOCHI

1. Ha3Batp rabaputHblie pa3Mepbl peIyKTopa.

2. Ha3BaTh 1 00BSICHUTHh HA3HAUYCHHUE MPUCOCTUHUTEIBHBIX PA3MEPOB PEIYKTOPA.
3. Kak cBsizanbl Mex 1y co00il Bpaljaronine MOMEHThI Ha BajaX YepBsKa U YepBsIU-
HOTO KoJieca?

4. Kakue Matepualibl UCIIOJIB3YIOTCS JJIsl U3ATOTOBJICHUS YEPBIKA U YEPBAUYHOTO
Kojeca?

5. Kak B pelyKTOp€e OCYIIECTBIAECTCS PETYJIMPOBKA MOAUIMITHUKOB BaJla U
YEPBAYHOIO KOJIECA OTHOCUTEIIBHOTO YepBsIKa?

6. Jly1s1 yero nmpeayCMOTPEHBI B PEAYKTOPE KOTAYITHNHA» U OPBI3TOBUKHU?

7. IlouemMy M€K 1y KPBIIIKOM U OCHOBAHHEM PEAYKTOPA HE YCTAHABIMBAIOT

POKJIAKH

Xoa BeINOJTHEHUs1 padoThl
1. YcranoBuTh THII peyKTOpa:

-T10 PACTOJIOKEHUIO YEePBIKA,;

-110 3aX0HOCTH YepBsKa.
2. BeruepTuTh KHHEMAaTUYECKYIO CXEMY PEIYyKTOPA.
3. 3amepuTh rabapuTHBIE W COCAMHUTENBbHBIC pa3Mepbl. Pe3yibTaThl 3aHECTH B
Tabuiy 1.
4. PenykTop pa3o0paTh U ONKCATh MOPSIIOK pa300pKH.
5.3aMepuTh TreOMETpPHUYCCKHE IapaMeTphl YepBsIKa M YEPBIYHOTO KoJjeca.
Pe3ynbraThl 3aHecTy B TabsumIry 2.

6. PaccuntaTh reomeTpuuecKue mapaMmeTpbl YEPBAUHOM MEpeIavu.
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7. [IpousBectu cOOPKY peAYKTOpa U MOCAEAOBATENBHOCTh COOPKH 3aHECTH B OTUET.
8.IIpoananu3upoBaTh pe3yabTaThl.
9. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.

10. Cnenatb BBIBOJI 11O paboTe.

OTt4éT o padore
[TpakTrueckas pabota No20

N3ydenne KOHCTPYKIMH YEPBSIYHOTO PEAYKTOPA.
Llens:
MarepuanbHas 6aza:
1. Tun penykropa
2. KunemaTtnueckas cxema peayKkropa
3. 3amepsieMble rabapUTHBIC U TPUCOCTUHUTEIBHBIE PA3MEPhI

Tabnuua 1 'abapuTHbIE U TPUCOECTUHUTEIBHBIE Pa3MEPbI

Neri/m HaunmenoBanue pazmepoB O6o3nauenue | Bennumna
T'abapumnvle
1 Jnuna L
2 [Hupuna B
3 BeicoTa
IIpucoedunumenvHoie
1 JuameTp OBICTPOXOTHOTO Baia ds
2 Brutet 6bICTpOX0HOTO Bania ls
3 | lumeTp TUXOXOIHOTO Baja dr
4 | BpuieT THXOXOJAHOTO Bajia I
5 PaccTosiHre OT ONOpHOI MOBEPXHOCTH HIDKHETO (haHIa 10 h1
OCH YepBsIKa
6 | PaccrosiHue OT OMOPHOI MOBEPXHOCTH HIKHETO (IaHIa 10 h2
OCH Bajia UepBSYHOTO Kojeca
7 MesxoceBoe paccTosiHuE aw
8 TonmuHa HUXHETO (DIIaHIa p1
9 Pa3zmeps! onopHOH MOBEPXHOCTH HUXKHETO (hIaHIa =5
E2
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10 | PaccTosiHue Mexay OCsIMH OTBEPCTUH O] (PyHIaMEHTHBIE C1

OOJITHI C2

11 | Inametp oTBepcTHii O PyHIAMEHTHBIE OOITHI do

4. TTopsinok paz0OpKu peayKTOpa.
5. 3amepsieMble T€OMETPUYECKHE TapaMeTPhl YUEPBIYHOM MAPHI.

Tabnuua 2. 3aMepsieMble TeOMETPUYECKUE TapaMETPhl YEPBAYHOM Mapbl

Neni/mt HaunmenoBanue O6o3HaueHue Benuunna

1 Yucino 3aX010B YepBsiKa Z1
2 Ywucio 3y0beB 4epBSYHOTO KoOJIeca 22
3 OceBoil mar p

4 JlnameTp BBICTYIIOB YepBsKa da1
5 JluaMeTp BBICTYIIOB YEPBSIYHOTO da2

KoJseca
6 [[IupuHa BeHIIa YEPBSIYHOTO KOJIeca b2

6. Pacu€T mapamMeTpoB 4EpBSYHOTO 3aLETUICHUS:

6.1 mepeaTOYHOE OTHOIICHHUE u=-=2

6.2 Momysh 3a1ieTuieHus (CoryiacoBaTh CO CTAHIAPTHBIM 3HAYCHHUEM )

ne?
7

6.3 AeTUTEIBHBIN THAMETP YepBIKa d,=d_ —-2m

6.4 nenuTenbHBIN qUaMeTp YepBAYHOrO Kojeca d,=d_,—2m

6.5 koaddunment nuamerpa yepska (corsacoatb ¢ [[OCT 2144-76)

q=—
m

6.6 yros mogbémMa BUHTOBOM JTMHUU YEPBSIKA IO ICTUTEIHHOMY ITUIHHAPY

gy = 4
q
6.7.1uaMeTp BEpILIMH BUTKOB YEpPBsKa d,=d_,—2m
6.8 auaMeTp BBICTYIOB KoJleca d,=d,+2m
6.9 nnamerp BaJMH BUTKOB YEPBSIKA d,=d, —2,4m
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6.10. nmameTp BIIaMH KoJieca d.=d —24m

f2 = Y2

6.11. pacuérHas anMHA Hape3aHHOW yacTh uepBsika b >(11+0,06z,)- m

6.12 nenurenbHBIN 1UaMeETp KoJeca d,=m-z,
. 6m
6.13 HauOoNbIIMI TUaMETp YepBsIYHOTO Kojeca d,., <d,, + 5
Z, +
6.14 mmpuHa BeHIIa YepBSIYHOTO KOJIeca b, < 0,75d_,

6.15 MexoceBoe paccTosiHre (OKPYIJIMTh 10 CTaHAAPTHOTO 3HAUCHU)
d, +d
a,=——
2
7. Ilopsiiok cOOpKH peayKTopa.
8.AHaJIM3 OJyYEHHBIX PE3yJIbTaTOB.

Tabnuua 3.CpaBHUTEIBHBIN aHAIN3 3aMEPEHHBIX U PACUETHBIX TEOMETPUYECKHUX

IMapaMCTpOB 3JICMCHTOB t-IepB}I"IHOI‘/JI ITapbl

IMapamerpbi da1 da2 a0

3amepsiemble

PacuétHbie

9. OTBEeTHI Ha KOHTPOJIBHBIE BOIIPOCHL.
10. BeiBox o pabore
IMpakTuyeckas padora Ne 21.
Pacuér pemeHHOM nmepexavu
Ileab: 0CBOEHME METOAUKH pacyeTa pEMEHHOU IepeaadH.
Ymenua: npoussooums pacuemvr mexanuueckux nepeoad.

3HaHUA: OCHOBDI paciemos MexanuvecKkux nepedaq

Teoperuueckuii MmaTepuaJl
PemenHas nepenaya OTHOCUTCS K TIEpeadaM TPEHUEM C THOKOM CBSI3bIO.

CocTouT U3 BEAYIIEro U BEIOMOTO IMKUBOB, OTHOAEMBIX peMHEM (puc. 1).
Harpy3ska nepenaércs cuiaMu TpeHHS BO3HUKAIOITUMHU MEXKTY IIIKUBOM U PEMHEM

BCICACTBHUEC HATAXKCHUA ITOCIICTHECTO.
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Pucynok 1. Cxema peMeHHOU nepenayun

B 3aBucumocTy 0T POPMBI MOTIEPEIHOTO CEUSHUST PEMHS TIepeiadu OBIBAIOT:
niockopemertvle (puc. 1 a) — IPUMEHSIOT MpU OOJIBIINX MEKOCEBBIX PACCTOSHUIX
Y BBICOKHX CKOPOCTSIX;
KauHopemeHnHvle (puc. 1 0) — UCHONB3YIOT MPU MaJIbIX MEXKOCEBBIX PACCTOSHUSIX,
OOJBIINX MTEPEAATOYHBIX YHCIIaX, BEPTUKATHHOM IOJI0KEHUEM OCEH BaJIOB;
kpyenopemennbvie (puc. 1 ) — IPUMEHST TOJIBKO MPH MaJIbIX MOITHOCTSX;
noauxknunopemennvie (puc. 1 2) — codeTaroT JOCTOMHCTBA IIOCKOPEMCHHBIX H
KJIINHOPEMEHHBIX Iepeay;
3y6uamo-pemenHvle — UCTIONb3YI0 MPU OOJIBITUX HArpy3Kax.

JlaHHBIE TIepeAauyd MPUMEHSIOTCS BO BCEX OTPaCisAX MAIIMHOCTPOEHUS U
NPEUMYIIECTBEHHO B TEX Clly4asX, KOrJa II0 YCJIOBUSIM KOHCTPYKIIMHM BaJibl
pacrojio’KeHbl Ha 3HAYUTENBHBIX paccTosiHusXx. llepenaBaemasi momHOCTh P
00b19yHO 10 50 kBT mpu ckopoctu pemHs v = 5...100 M/c IS TIIOCKOPEMEHHBIX
nepenad u v = 5...40 M/C 111 KIMHO- U MOJUKJIMHOPEMEHHBIX Tepeay.

OrpaHuyeHue MOIIHOCTU Y MUHHMMAJIbHON CKOPOCTH BBI3BAHO OOJBIIUMHU
rabaputamu niepenayu. BepxHuii mpenen CKOpoCTel OrpaHUYUBAETCS YXYAIIEHUEM
yCIOBUM pabOThl pEMHEN B CBSI3U C POCTOM JACHCTBYIOIIMX HA HUX HEHTPOOESKHBIX
CWJI, HAarpeBOM, 00pa30BaHUEM BO3IYIIHBIX MOAYIIEK MEXIY PEMHEM U IIKUBAMU U
OTCIOJIa PE3KHUM TTOHM)eHUueM goiaroBeyHoctd v KII/[ mepenay.

Pemennbie mepemaun NPUMEHSIOT JJIsi OBICTPOXOJHOCTU CTYNEHH IMPHUBOJIA
KaK MEHEee Harpy>KeHHOM, TaK Kak B JTOM CIIy4yae HUX BaKHEHIIMN HEIOCTATOK —
OoJiplliie Tra0apuThl — OKAa3bIBAIOT HAMMEHBIIIEE BIIMSHUE Ha TabapuThl U Maccy

IIpUBOAA B LICJIOM.
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OCHOBHBIMM ~ KpUTEpUSIMU  PabOTOCIIOCOOHOCTH PEMEHHBIX TmEepeaay
SABJISIFOTCSL:

- mA208as cNOCOOHOCMb — HAJIEXKHOCTD CLICTUICHHUSI PEMHS CO IIKUBAMH,

- 00/1206€4HOCMb, KOTOPAsk ONPEEISAETCS COMPOTUBICHUEM YCTAIOCTh PEMHSI.
Hccnenyst TATOBYIO CIIOCOOHOCTD, CTPOSIT TpaduKy — KPUBBIE CKOIBKEHUS U

KII/I, Ha ux 6a3e pa3paboTaH COBpEMEHHBIN METO/ pacuéTa peMEHHBIX Mepeaay.

HeoOxoaumbiM  ycrioBueM  pabOThl  pPEMEHHOW  Tepenayd  sIBISeTCs
npeosapumenvroe HamsoiceHue pemus Fo: 4eM BbIllIe IPeIBAPUTEIBHOE HATSKEHUE
peMHs, Tem Oousbie TiaroBas crnocoOHocts u KIIJ[ mepemaun, HO MeHbIIE
JOJITCOBEYHOCTH PEMHS.

Ilpusoouvie pemnu: JOIKHBI 00JagaTh JOCTATOYHBIMH MPOYHOCTHIO,
JOJITOBEYHOCTHIO, TMOKOCTBIO, M3HOCOCTOMKOCTBIO, HEBBICOKOM CTOMMOCTBIO H
ONpPEeIeIEHHON TSITOBOW CIIOCOOHOCTHIO.

OCHOBHBIE THUIIBI IPUBOHBIX PEMHEM:

- naockue (MOAPA3ETSIOTCS HAa PE3MHOTKAaHEBbIE pEMHU TPEX TUTIOB A, b, B, -
npu ckopoctd 30 M/C M pEeMHM W3 CHUHTETUYECKUX MaTEpPUATIOB — IpHU
ckopoctu a0 100 m/c);

- kauHoevle (ObIBAIOT HOPMAJIBHOIO CEYEHMS, KOTOpbIE MOAPA3AEIAIOTCS Ha
KOpPJIOTKaHEBbIE W KopaomHypoBbie cemu ceuenunit 0, A. b, B, I'. [I, E,
OTJIMYAIOIIUXCS pa3MepaMu — HUCIOJB3YI0 MPU CcKopocTsix meHee 30 m/c u
y3KH€, BBIITyCKaeMmble B 4YeThIpEX ceueHusx Y0, YA, Yb, YB, koropsie
MOJIHOCTBIO 3aMEHSIIOT CEMb CEUEHUN HOPMAaJbHBIX PEMHEN — MCHOJIb3YIOTCA
pu ckopocTu a0 50 m/c);

- noauxnuHogvle (0ECKOHEUHO IUIOCKUE PEMHH C MPOJOJIbHBIMU BBICTYIIAMU Ha
BHYTPEHHEW MOBEPXHOCTU, KOTOPBIE BXOMST B KOJIbLIEBHIE KIIMHOBbIE KAHABKH
Ha IIKUBAX, BBITYCKAIOT TpEX ceueHui K, JI, M — npuMeHst0oT pu CKOPOCTH
1o 50 m/c).

3youamole pemHu TPEACTABISIIOT COOONH OECKOHEUHYIO JIEHTY C 3yObSMM Ha

BHYTPEHHEU [IOBEPXHOCTH.
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Ilxu6vl: MmaTepuanbl U CIOCOO M3TOTOBJIEHMS 3aBUCIT OT OKPY’KHOM CKOpPOCTH
pEMHS:

- TpU OKPYXKHOH ckopoctd A0 30 m/c — nutbie mKuBH U3 yyryna CYI10 u
CUls;

- 1pu ckopocTsx nopsnaka 30 — 50 m/c — nuThle WK CBapHbIE IMIKUBBI U3 CTAJH
He Hke 251

- IIPH CKOPOCTAX 6omee 50 M/c — MIKUBEI U3 ATFIOMUHHUEBBIX CIIJIABOB.

J17i yMEHbIIIEHUSI MacChl U MOBBIICHUS KO3 UIIMEHTA TPEHHUS MEXKTy PEMHEM U
IIKMBAaMU IIKUBBI U3TOTABIMBAIOT U3 IJIACTMACC (TEKCTOJIMUT U BOJIOKHUT). PopMma
000/a MIKUBOB 3aBUCHUT OT poduiisa pemus u perinamentupoana I'OCT (st mitoc-
kopeMeHHbIX niepenad ['OCT 17383-80, mis knuropemeHHbIX — [OCT 20889-80).
PacuérHbie muamerpbl mKkuBOB 0 (MM) MOAOUPAIOT M3 CTaHAAPTHOTO Psiaa IO
['OCT 17383-73: 40, 45, 50, 56, 63, 71, 80, 90, 100, 112, 125, 140, 160, 180, 200,
224, 250, 280, 315, 355, 400, 450, 560, 630, 710, 800, 900, 1000, 1120,1250,
1400, 1600, 1800, 2000.
Hamsocnvie ycmpoiicmea TpegyCMOTPEHBl ISl PETYJIUPOBAHUS MEKOCEBOTO
paccTosiHusl, UYTO IO3BOJISIET CBOOOJHO HaJAEBaThb HOBbIE PEMHHM Ha IIKHUBBI,
co3JaBaTh IMPEABAPUTEIILHOE HATSKEHUE U TEPUOJUYECKH BOCCTAHABIIUBATH

PEMHH.

3ajaHus K npaKkTU4ecKoi padore:

3agaua 1. PaccuuTaTh MJIOCKOPEMEHHYIO Nepe/iady OT 3JIeKTPOABUTATENA K
peAyKTOpY NpPUBOJia KOHBeKWepa. MoIHOCTb ajieKTpoABuraTesis P1, yrioBas
CKOPOCTb BaJia 3JIEKTPOABUraTe g w1 ¥ BEOMOr0 IIKMBA w2. PeMeHb KopLoLi-
HYpPOBOU Mpope3nHEeHHbIN. PaboTa JByXxCMeHHas. YToJ1 HaK/JIOHa JIMHUU LIeH-
TPOB IIKUBOB K TOpU30HTY 60° (MCXOAHbIE JaHHbIE MPUHATH B COOTBETCTBUU C

BapHaHTOM 10 TabJiule 1).

144



Taomuma 1 Mcxomupie qanaele K 3aga4de 1.

Jlannbre Bapuantsi
JUIA pacdera 1 2 3 4 5 6 7 8 9 10

Pi1, kBr 4 3 7.5 3 15 11 5.5 4 22 | 15
o1, c* 150 | 100 | 105 | 158 | 80 | 105 | /5 | 100 | 75 | 100

wac! 50 | 40 | 34 | 50 | 20 | 34 | 34 | 25 | 27 | 40
Xapaxrep . 3HaunTEILHBIE
HArPY3KH CrokoitHas YMepeHHbIe KoneOaHust

KOJIeOaHUs

3amauya 2.PaccunTaTh KIMHOPEMEHHYIO MEpeaady OT dJICKTPOJBUTaTeNsl K
peAyKTOpy TpHBOJAAa KOHBelepa. MomHOCTh 3iekTpoaBurarens Pi, yrioBas
CKOpOCTh BEAYIIEro MmKuBa ®i. llepegarounoe umcino U. PabGora aByxcmeHHas.
VYros HaKJIOHA JIMHUU EHTPOB HIKKUBOB K TOPU30HTY 60°.

Tabmnuua 2. McxoaHele JaHHBIE K 3a1a4e 2.

BapuanTsr
11 | 12 | 13 [ 14| 15 16 17 18 19 20
Py, kBt 10 | 55 4 22| 75 13 3 10 75 11
L, Ct 152 | 150 | 100 | 75 | 105 | 152 75 102 | 153 105
u 4 2 4 3 3 4 4 25 2 3
Harpyska Croxoiitas 3HAYUTEILHB] YMmepeHHbIe
€ KoJieOaHus KOJICOaHUS
peMeHb KimHoBO# peMeHs HOPMATTBHOTO CEYEHHUS

Xoa BbINOJHEHHUS PA0OTHI
Pacuér pemeHHOI nepenadyn OCyHIECTBISECTCS MO MPEIJTOKECHHBIM B JTaHHOU

WHCTPYKIIMHU aJITOPUTMAM B COOTBETCTBUM C BEIOPAHHBIM BapHUAHTOM:
B 3aBepuieHun mnpakTHUeCKOW palbOThl HEOOXOIUMO CcJenaTh BBIBOA O
MPOJICIAHHON pabOTEe U OTBETUTH HA KOHTPOJbHBIEC BOIPOCHI.
AJITOPUTM pacyéTa II0CKOPEeMEeHHO nepeaaun

1. Onpenenenue nepeaTouHoOro OTHOIEHUS

u=—=

W,

2. Onpexnenenue AuaMeTpa Majioro NIKMBa

d, >705,

rne 6 = 2,8 mMM; (3HayeHuwe Oi MPHHATH MO CTAHAAPTHOMY PAAY YHCEN

TOCT17373-73).
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3. Onpenenenue nuaMeTpa OOJBIIIOTO ITKUBA
d,=u-d-(1-¢), rre&=0,015;
3Ha4YeHue Oy MPUHATH 10 cTaHaapTHOMY psiay uncen 'OCT 17383-73.

4. YTOUuHEHHE IEPEeAaTOYHOTO0 OTHOIIIECHUS

u=-—-2
d

1
JIOITYCTUMOE OTKJIOHEHHE cocTaBisieT 3%.
5. OnpezenieHre CKOPOCTH PEMHS U CPaBHEHHUE C JOMYCTUMOM CKOPOCTBIO IS

JAHHOTO TUIIA
V= a)lel (m/c), [V] =35 wm/c, Tthe d; B MeTpax.

6. OnpeneneHre OpUEHTUPOBOYHOTO MEKOCEBOT'O PACCTOSHUS
a >15(d, +d,)

7. Pacuérnas jymHa peMHs

1=2.a+05 7-(d, +d,)+Gz=0%)

Pacuernas qymmHa peMHS coryiacyeTcsi co cTaHaapTHBIM psaom mauH: 500, 550,
600, 700, 750, 800, 850. 900, 1000. 1050, 1150, 1200, 1250, 1300, 1400, 1450,
1500, 1600, 1700, 1800, 2000, 2500, 3000, 3500, 4000.

8. IIpoBepka 10ArOBEYHOCTH PEMHS 10 YUCTY MPOOETOB B CEKYHTY

\Y

U :Ts[u]zlsc*l.

9. OnpenesieHne MEKOCEBOTO PACCTOSHUS TTO0 OKOHYATEIBHO MTPUHSITOMN JJINHE

peMHs

2 -7, +d,)+[2-1-7(d, +d)f -8(d, - d,)’

8
10. Onpenenenue yriia o0xBata peMHEM Majoro IKUBa
o ~180 57 .9 =% 5 150
a

eciu yroia oz < 150°, To HeoOX0AUMO YBETMYUTH MEKOCEBOE PACCTOSHHUE. .

11. Onpenenenue OKpyKHOM CUJIbI, IEPEIABAEMON PEMHEM
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_ P -10°
V

Ft

12. Onpenenenne AOIMyCKaeMOU yA€IbHON OKPY>KHOM CHIIBI
[KH] = [KO] C@ Ca CU Cp Ca Cr

rie [Ko] - monmyckaemast mpuBeéHHas yaenbHas OKPYXKHAsI CHJIa B pEMHE,

[Ko], H/MM? /Tabn 1/;
Co — K0P PHUITUEHT, YIUTHIBAIOITUI YT0JI HAKJIOHA JIMHUH IICHTPOB

IIIKHBOB / Tabn 2/,
Cq — k02D PUIIUEHT, YIUTHIBAIOIINI Yyroy1 00XBaTa [ Tabn 2/;
Cv — CKOpOCTHOH K03 PHIHCHT / Tabn 2/;

Cp — KO3 P PHUIIUECHT TUHAMUYHOCTH HATPY3KH U JUTHUTEILHOCTH
padoTHI / Tabn 2/;
Cy — K03 DUIUCHT BAMSHUS AMMETPA MEHBIIIETO IIKHBA / Tabu 2/;

Ce — k03¢ HULIMEHT HEPAaBHOMEPHOCTH pacipeieNICHUsI Harpy3Ku MKy KOP/III-

Hypamu / Tabn 2/,
Tab6nuia 1. PacueTHble TapaMeTphbl KOPALIITHYPOBOTO MPOPE3MHEHHOTO PEMHS
8, MM dr ym 00 H/mm? [Ko],* H/vm?
2,8 100 2 0,9
2,8 180 2 1,6
2,8 200 2 2,32

13. Onpenenenne mWMpuHBI peMH b =

MOJIYYCHHOE 3HAUYCHUE MUPUHBI PEMHS MIPUHSATH MO CTaHIapTHOMY psiay: 32,40,
50, 63, 71. 80, 90,100.

14. Onpenenenue CUITBI IPEABAPUTENHLHOTO HATSHKEHUs peMHst  F, = o, -9 -b,

/i€ Go —MIPEBAPUTENBHOE HATSXKEHUE /Tabmn.1/

15. Onpenenenne cuibl, ACMCTBYIOIIEH HA BaJI OT HATSHDKEHUS! BETBEU PEMHS

.
F, =2F, -sin—
b 0 2
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Tabnuna 2.3Hauenust nonpaBovHbIX Koddduiumento C

KoapdnumenT AMHAMMYHOCTH HATPY3KH M JJIMTeIbHOCTH padoTsl C,

XapakTep CTIIOKOWHAs C YMEpEHHBIMH CO 3HAYUTEIHFHBIMA yaapHasi ¥ pe3Ko
Harpy3Ku KoJeOaHUsIMU KoJIeOaHUSIMU HEepaBHOMEpPHAs
Cp 1 0,9 0,8 0,7

[Ipumeuanme. [Ipu nByxcmennoi padote C cnexyet moHmkats Ha 0,1; mpu TpexcmenHoit — Ha 0,2.

KoapdunumenT yria odoxsara ‘01, Ha MeHbIIeM mKuBe C,

VYToi 00XBaTa 01 rpax 180 170 160 150 140 130 120
Cq JUTSI IIOCKUX PEMHEH 1 0,97 0,94 0,91 — — —
JUISL KJIIMHOBBIX U | 0,98 0,95 0,92 0.89 0,86 0,83
HOJIMKJINHOBBIX pEMHEN
Koadpduuuent BIusAHUS HATSKEHUS OT EHTPOOekHOi cuibl Cy
Ckopocts pemus V, M/c 1 5 10 15 20 25 30
Cv IUTS TUTOCKUX pEMHEH 1,04 | 1,03 1 0,95 0,88 0,79 0,68
JUTSL KIIMHOBBIX 1 nonukianHoBeix | 1,05 | 1,04 1 0,94 0,85 0,74 0,6
peMHen
Ko3¢ppuuueHT yriia HAaKJIOHA JIMHMU LEHTPOB LIKMBOB K ropu3oHTy Co
Yo HakJIoHa f, 0...60 60...80 80...90
2pao
Co a 1 0,9 0,8
(3~
Ko dpuuuenT BiIusiHUA OTHOIICHUSI PACYETHOM JUVIMHBI peMHsI K 0a30B0ii 1 /1o
OTtHoleHne 0,4 0,6 0,8 1 1,2 1,4
JUL IGTIHOBOTO PEMITA 0,82 089 | 095 1 1,04 1,07
HOPMAaJIBHOT'O CEYECHUS ' ' ' ' '
C JUIs1 KIIMHOBOI'O Y3KOT'0 U 085 091 096 1 103 106
MOJIMKIIMHOBOTO pEMHEM ' ' ' ' '
Koa¢pnunenT BausiHusi fuaMeTpa MeHbiero mkusa Cq
JuameTp mkuBa 15 20 40 60 90 | 120 u Gonee
Cuq 0,6 0,8 0,95 1,0 1,1 1.2

HUTSMH MJI0ckoro pemusi C=0.85

KoappnumnenT HepaBHOMEPHOCTH pacnipefeIeHHs] HATPY3KH MexK1Y KOPAIIHYPAMH H YTOYHBIMH
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KoapdunuuenT uncia peMHeil B KOMILIEKTe KIHHOpeMeHHOH nepegayn C,,

OsxupaeMoe 4ucio peMueit Z 2.3 4..5

6

G 0,95 0,90 0,85

AJITOpPUTM pacyéTa KIMHOPEMEHHOM nmepeaavu

1. OHpC,ZIeJICHI/Ie YaCTOThI BpalllCHUS MAJIOI'O IIKWBaA

30 o,
n, =
T
2.0npeneneHue Bpalaroiero MOMeHTa
M1:P1/ 1

3. 1o nepenaBaeMoii MOIITHOCTH P1 1 4acToTE BpallleHUs MaJIOTO MIKMBA M1

BBIOOp CEUCHHE KJIMHOBUIHOTO peMHs (puc.1)

n.}c’?’;w o /

2000 |— & v -

e B P
v v

I |

o 7 0 e

“
200 /

-
2 515 5 4 2.5 20
Py, niin

Pucynoxk.1 Homorpamma nij1s1 BbIOOpa TUNOpa3Mepa KIMHOBBIX PEMHEH.
4.0npeneneHne MUHUMAILHO JOMYCTUMOTO AMaMeTpa BeayIiero mkusa (Tad.3)

Tabnuna 3. MuHMMAaIbHBIC 3HAYCHUS JUaMeTpa MCHBIINX IKUBOB

Ob6o03HaueHue Hopmansraoro ¥3Koro ceueHus
CEUCHHS PEMHS CeUCHHS
O A b YO YA Vb
Bpamaromuit <30 |[15...| 50... <150 90... 400 |300... 2000
MoMmeHT, HMm 60 150
d, ,mm 63 90 | 125 63 90 140

5. OnpeneneHre CKOPOCTU PEMHS U CPAaBHEHUE €€ C MAKCUMAJIBHO JOMTYCTUMOM

V = m-d;-n

N

. Pacuét nuameTpa 0OJIBIIIOTO NIKUBA

d,=u-d,-(1—&), rae&=0,015.
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3naucHue 0, MpUHATH MO cTaHmapTHOMY psaxy uucen: : 40, 45, 50, 63, 71, 80, 90,
100, 112, 125. 140. 160, 180. 200, 224, 250, 280, 315, 355, 400, 450, 500, 630,

710, 800

7. Onpenenenrie GakKTUIECKOTO MEPEIaTOYHOTO YUCTa

d

JTOIYCTUMOE OTKJIOHEHHUE COCTaBIsIeT 3%.

Uu=—>—,
dl'(l_é:)

8. OnpeneneHre OPUEHTUPOBOYHOTO MEKOCEBOT0 PACCTOSIHUS

a,, =055-(d, +d,)+h,

rac h — BeICOTA CeueHus PCMHA

Tabnuua 4.OcHOBHBIE MTapaMeTPhl KIMHOBBIX PEMHEH.

[Tabn. 4/.

OcHoBHBIC PAIMCPbI, MM

OBGOo3IHAMCHNE CCCHHS PCMHS

Ft::‘?&"_’;"’iﬁ:‘:;s‘ Yanoe cenerine o TY I8-40534--75
0 A b YO YA Yb
b, 8, I 14 8,5 I 14
b, 10 13 17 10 13 17
£, 2,1 2.8 4.0 2,0 2.8 35
h 6 8 10,5 8 10 13
Maoutaas ceucnun A, mam? 47 81 138 56 95 158
Mpeaensioe anavenne /, mum 400... 560... 800... 630., 800... | 1250...
2500 4000 6300 3550 4500 8000
,, — —_— pa— p— p— —
H — - - - - —
Macca | M amun g, Kr/m 0,06 0,108 0,18 0,07 0,12 0,20
9. Pacuér nyiMHbI peMHSA
2
(dz — dl)

|=2-a+05-7-(d, +d,)+

(mony4eHHOe 3HAYCHUE OKPYTIIUTH JI0 CTAHAPTHOTO)
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llpumeuanue: Ctanmaptasiil psg anun: 400, 450, 500, 560, 630, 710, 800. 900,
1000. 1120. 1250. , 1400, 1800, 2000, 2240, 2500, 2800, 3150, 3550, , 4000,
4500, 5000, 5600, 6300, 7100, 8000, 9000, 10000, 11200, 12500, 14000,
16000,18000.

10. Onpenenenne GakKTHIECKOTO MEKOCEBOTO PACCTOSTHHS

21—, +d,)++[2-1-7(d, +d,) -8(d, - d,)?
. .

11. IIpoBepka 10ATOBEYHOCTH PEMHS 110 YHCITYy POOETOB B CEKYHTY

\Y

uzTg[u]=30c*1,

ecru U > [U], mo naoo ysenuuumo | u nosmopumo pacuém

12. Onpenenenue yriia o0xBata peMHEM Majoro IKUBa

o, =180° —57° % > 120°

13. Pacuer nomyckaemon MomHoCTH KBT, mepenaBaeMoii OTHUM PEMHEM B
YCIIOBUSIX SKCILTyaTalluu
[Pu]=[Po] - Co - Cp - Ci - Cy,

rie [Po] -nonyckaemast mpuBeaéHHAs MOIIIHOCTb, TIEpeAaBaeMasi OJTHUM
peMHEM /Tabi. 5/
Cq — k02D PULIMEHT, YIUTHIBAIOIIUHN yroa o0XBaTa /Tabmn.2
Cp — k03 HUIMEHT AMHAMUYHOCTH HArpy3KH U AJTUTEIbHOCTH
paboTHhI /Tabn.2/;
C) — ko3 pUIMEHT, YIUTHIBAIONINH BIMSIHUE HA JTOJITOBEYHOCTH ITTMHBI PEMHS B
3aBUCHMOCTH OT OTHOIICHHUS PACUETHOM JNTUHBI peMHs | K HCXOMHOM
mmne lg /Tabns /;
C; — ko3 puIeHT HepaBHOMEPHOCTH paCIpeiesIeHUs Harpy3Ku, yUYUThIBAIOIINAN

YHUCJIO PEMHEH, MPUHATD MPU O’KUAEMOM YHCIIe PEMHEN B KOMIUJIEKTE /Ta0ir.2/.
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Tabnuia 5. Jlonyckaemas mprBeieHHass MOIIHOCTH [Pg], kBT, mepenaBaemast omHuM
KJIMHOBBIM PEMHEM.

Tun | Ceuenn hﬂl/}llafl)h:;rfo CKopocCTh pemMHs V, M/C
peMHs e: 2 3 5 10 15 20 [ 25| 30
mkuBad MM

63 - 0,33 0,49 0,82 1,03 | 1,11 140 —

71 - 0,37 0,56 0,95 1.22 | 1.37 1’65 o
0 80 - 0,43 0.62 1,07 1,41 | 1,60 1’90 185
1320 90 - 0,49 0.67 1.16 156 | 1,73 2j11 2,08
100 - 0,51 0.75 1,25 1,69 | 1,94 528 2’27

112 - 0,54 0,80 1,33 1,79 | 211 |™ '

90 - 0,71 0.84 1,39 1,75 | 1,88 209|
100 - 0,72 0,95 1,60 2.07 | 2,31 2.82 2 50
Kmuno-| A 112 - 0,74 1,05 1,82 2,39 | 2,74 3’27 3’14
BOM 1700 125 - 0,80 1,15 2,00 2,66 | 3,10 3’67 3,64
140 - 0.87 1,26 2.17 291 | 342 4’11 4’17

160 - 0,97 1,37 2,34 3,20 | 3,78 | " '

125 - 0,95 1,39 2,26 2,80 - - -

140 - 1,04 1.61 2,70 345 | 383 | - -
b 160 - 1,16 1,83 3,15 4,13 | 4,73 |4,88| 4.47
2240 180 - 1,28 2.01 3,51 466 | 544 |5,76| 5,53
200 - 1,40 2,10 3,73 495 | 5,95 [6.32| 6.23
224 - 1,55 2.21 4.00 529 | 6,57 [7,00| 7,07

14. OHpe,ZIGJIGHI/IG qHncjia KINHOBBIX peMHeﬁ B KOMIIJICKTC

rie [z] = 5—nomyckaemoe yunciio pemuel (MOIyY4eHHOE 3HAYCHHUE TPUHSATh
IEJTBIM).
15. Onpenenenue CHITBI IPEABAPUTEIIEHOTO HATSKEHUST KOMIUIEKTa pEMHEH

_ 085-P,-10°-C,

I:0
u-c,-C,

16. Onpenenenue CUiibl, IEMCTBYIONIECH HA BaJIbl

Fb:ZFO-z-sin%

KonTpoabHbIe BONPOCHI
1. UYem BBI3BaHO OrpaHUYEHUE MOIIHOCTH W HHKHETO Mpeaena CKOPOCTH IS

PEMEHHBIX Ttepenay?

3. [lepeunciuTe OCHOBHbIE TEOMETPUYECKUE MTApAMETPhl PEMEHHOM Mepeaun.
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5. YkaxuTe orpaHuveHue yria oOXBaTa Majioro IIKMBA JJI IUIOCKOPEMEHHOU U
KJIINHOPEMEHHOM Tiepeay?

6.3anmummte  QopMylly  IOMyCKaeMOW  YIOEIbHOW  OKPY)KHOW  CHIIBI  JUIA
IUIOCKOPEMEHHOM Tepeiauu U paciu@pyiTe BXOAIINE B HEE BEJIMUUHBI.
7.YKaxuTe napaMeTpsbl, OT KOTOPBIX 3aBUCHUT BEJIMYMHA JOMYCKAEMON MOIIHOCTH,
MepeIaBaeMoOi OJJHUM KJIMHOBBIM PEMHEM.

7. Hanumure dhopmyiny 1uisi onpeiesieHus MepejaTOuHOr0 OTHOIICHUS PEMEHHOU
repesaym.

8. KakoBbI OCHOBHBIE KpUTEPUHU PAOOTOCTIOCOOHOCTH PEMEHHBIX TIepeaay?

OTuéT no padore

[Ipaktruueckas pabora No21.
Pacuer pemenHoM nepenadn
Llens:
1.3aanue K mpakTH4IeCKor padoTe
2.IcxogHble JaHHBIE
3. Pacuér mnepemaun (MO NPEAIOKEHHOMY AITOPUTMY B COOTBETCTBUH C
BapUAHTOM):
4. OTBeTHl Ha KOHTPOJIBHBIE BOIIPOCHI.

5. BeiBog o pabore.

IIpakTuyeckas padora Ne22.
Pa3padoTka KOHCTPYKIHM THXOXOJHOTO BaJIa PeAyKTOpPA.
Heab: npuBUTHE HABBIKOB KOHCTPYUPOBAHUS PEIYKTOPHBIX BaJIOB.

Ymenusn:(3nemenTsl) npouzsooums pacuemst npocmenuux coOOpouHbIX eOUHUY

06“#%%)HG3HGQ€HUﬂ.

3nanusa: (3IIEMEHTBI) OCHOBbL PACUEmMO8 NPOCMEUUUX COOPOUHBIX eOUHUY 00Ule2o

HA3HAYEHUA.
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Teopernyeckunii MmaTepuaJl.

Ban - 3170 31eMeHT KOHCTPYKLUH, IPEAHA3HAYEHHBIH 171 Iepeadn Bpallarolero
MOMEHTA ¥ BOCHPHUSTHS IEUCTBYIOIINX HA HETO CUJI CO CTOPOHBI YCTAHOBJIEHHBIX Ha
HEM 3y04aTbhIX KOJIEC, IIKUBOB, 3BE€3/104€K U IIPOYUX FIEMEHTOB.

[To popme reomeTpudecKkoi ocH pa3anyaroT IPSMbIE H HETIPSIMbIE (HampuMep:
KOJICHYAThIEC) BaJbl.

[Tpsimble Bajibl MOTYT OBITh IJIAAKUMU, CTYIIEHUYAThIMH, ITOJIBIMH, U3TOTABIINBAEC-
MBIMHU KaK OJTHO IIEJI0€ C IIeCTepHEN (Bal-1IeCTEPHS).

OnopHbIE YyYaCTKH BAJIOB, IPEIHA3HAYCHHBIC JUISl pa3MELICHUS TOJIINITHUKOB,
Ha3biBatoTcs Handamu. Konueas namndga - mun, NpoMeKyToyHast - HIeHka.
OcranbHble CTYNIEHU Baja MpeJHA3HAUYEHBI IJIs pa3MeIeHus 3y0uaTbix (YepBsy-
HBIX) KOJIEC, YINIOTHEHUN Pa3IMYHOr0 TUIIA, HA BBIXOJAHBIX Y4acTKaX MOTYT ycTa-

HaBJIMBATBHCA IIKKUBBI, 3BC€31049YKH, HOJ'IYMyq}TBI.

B pazsnmnyHBIX KOHCTPYKITUSAX PEIYKTOPOB ISl YCTAHOBKH JIeTajeh MEXaHMIECKUX
nepenay u MOJIIUITHUKOB UCIIONIB3YIOTCS MPSMBIE CTYIIeHYaThie Basibl. KOHCTpyK-
IIMS CTYTICHEH Bajia 3aBUCHUT OT THITA U Pa3MEPOB YCTAHABIMBAEMbIX HAa HUX JIETA-
JIe ¥ coco0OB 3aKperyICHUsI UX B OCEBOM U OKPYKHOM HamnpasiieHusix. [Ipu pas-
paboTKe KOHCTPYKIIMH BaJia MPUHUMAIOT BO BHUMaHUE TEXHOJIOTHIO COOPKH U pa3-
OOpKU mepeaad, MEXaHMYEeCKy0 00paboTKy. OKpyKHOE 3aKpeIiCHue yCTaHABIIN-
BaE€MbIX Ha BaJI JIETaJIeH OCYIIECTBIIACTCS MOCATKAMHU, ITTOHOYHBIMH JINOO IIITUIIE-
BbIMU coenuHeHusIMH. OceBast (puKcarus 3y0uaTbiX, YePBIIHBIX KOJIEC, TOAIIAITHH-
KOB, My(DT, IIIKUBOB, 3BE€37I0UYCK OCYIIECTBISAETCS 100 yropom (pucl) B OypT moc-

JEeAYIOIIEH CTyNeHH, JIM0O C MOMOIIBIO PACHIOPHBIX BTYJIOK (pucC.2).
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Jyluaroe woneco

TNommwurmnx

Yomoghenne ’ —{ z

Pucynok 1 Ban Begombiit

1
i S

|.) A—

Lik r

duy

s g

=
=]

Pucynox 2 Ban BegoMebrit

[lepexoHbie y4acTKU MEKIY JTBYMSI CMEKHBIMU CTYIICHSIMH BaJia Pa3HbIX Jlha-
METPOB BBITIOJHSIOT IBYMS CITIOCOOAMH:  -TaJTENbIO PAIUYCOM I (TaJITeIIh- TO-
BEPXHOCTH IJIABHOTO TTEPEX0/a OT MEHBIIIETO CEUEHUS K OOJIBIIIEMY), CHIDKAFOIIICH
KOHIICHTPAIMIO HAMPSHKEHUH B MecTax nepexoa (taodu.l);

-KaHABKOW MIMPHUHBI b CO CKPYTIICHUEM JIJIs BBIXO/A PEXKYIIEero HHCTPYMEHTa,
KOTOPast MOBBIIIIAET KOHIICHTPAIIMIO HANPSDKEHUM Ha MEPEXO0HBIX ydacTKax 9

(Tabn2).

Ta6mauua 1. ['anrenu Banos.

[ et/ N K

ﬁ ] \
d 20...28 32...45 50..70 80...90
r 1,6 2,0 2,5 3.0
f 2,0 25 3,0 4,0
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Tabmauna 2. KanaBku Bajos.

d Cs 10 mo 50 Cs 50 no 100 Cs 100
b 3,0 5,0 8,0
h 0,25 0,5 0,5
r 1,0 1,6 2,0

JlnaMeTphl y4acTKOB BaJla ONPEIEISAIOTCS B X0/I€ MPOEKTHOTO pacyeTa BajoB.

[IpoekTHBIN pacyeT BaJOB MPOU3BOIAT C HENBIO ONPEICIICHUS] OPHEHTHPOBOYHBIX
BEJIMYHH JIUAMETPOB OTJCIBHBIX CTYIICHEH U3 pacueTa Ha Kpy4YeHHeE 110 TIOHIKEHHBIM
JIOTTYCKaeMbIM HaNpPsKEHUAM KpY4eHHUs [Txp]| = (20...30) Mlla .

Z[I/IaMeTp BBIXOJHOI'O Y4aCTKa BaJia d OIIpCACIIACTCA C YUCTOM BCIMYHNHBI BPpallarOoIcro

/ M -10°

MOMCHTA, Hepez[aBaeMoro JaHHBbIM BaJIOM, 4 HUMCHHO: d ¢ — 3 W
e T,
P

[TomyuyeHHOE 3HaueHWE JWaMeTpa HEOOXOJMMO COIJIAcOBaTh B 3aBUCUMOCTH OT
YCTaHABJIMBACMBIX HA 3TOHM CTYIICHU JIeTaJICH:

- co cranmapTtHeIM psgom aumamerpon:10, 10,5, 11, 11,5, 12, 13, 14, 15. 16, 17, 18, 19. 20,
21, 22, 23, 24, 25, 26, 28, 30, 32, 34, 35, 36, 38, 40. 42. 45, 48, 50, 52, 55, 60, 63, 65, 70,
75, 80, 85. 90. 95. 100, 110, 120, 125,. ecnu yCTaHOBIICH IIIKWB WJIN 3BE3/I0YKa;

-c Basiom gasurarens 0>0,75-0q., €ClM BBIXOJHOM YYacTOK COCIUHEH C BajoM
AIIEKTPOJBUTATENS MOCPEACTBOM MY(DTHI W JOTOJTHHUTEIHHO COTJIACYETCS C ITHAMETPOM
oTBepcTUsi MY(PTHI, KOTOPYIO HEOOXOJUMO BBIOpAaTh B 3aBUCHMOCTH OT pPacueTHOTO
Bpamaromero Mmomenra Mp = 1,25M < T, rome T - HOMUHAJIBHBIN BpallalOIUidi MOMEHT
My TBI /mabn.3/

-CO CTaHIapTHOU My(TOH, eci Bajl COeAMHEH C IPYTHMH dJIEMEHTaMH IIPUBOJIA C

TIOMOIIBIO MY(THI Ima6n.3/
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Tabmuua3. Mydter ynpyrue Brynouno-nansuessie [OCT 21425-93

NN
I
;B
B uf‘ii\\\\'
{ cow
yrjioai OTBEPCTHE rabapuTh Cumenerne ocel
CKOpOCTS, BAJIOB, HE OoJiee
MOMEHT o 'L
M, HM ’ paaualib- | yriioBoe
HC 60)166 d, dl ],HI/IJ] lKOH L D do HOE Ar A'Y
31,5 670 16,18,19 28 18 60 90 20 0.2
63 600 20,22,24 36 24 76 100 ' 1 50
125 480 25,28 42 26 89 120 '
30 58 38 121 28
250 400 32,35,36,38 | 58 38 121 140 0,3
40,42,45 82 56 169
500 380 40,42,45 82 56 169 170
710 315 45,48,50
55.56 82 56 170 190 36 10
1000 300 50,55,56 82 56 170
60,63,65,70 | 105 72 216 220 0.4
2000 240 63,65,71,75 | 105 72 218 250 16
80,85,90 130 95 268

JluaMeTpsl OCTaIbHBIX yY4aCTKOB BBIOMPAIOTCS KOHCTPYKTHBHO, YBEIMYECHHEM
nauaMeTpa IpPEAbIAYHIEH CTYIEHH Ha HECKOJIBKO MHIJIMMETPOB C  IIOCHIETYIOIMM
OKPYTJIEHHEM JI0 CTAHAAPTHOIO PANa JUAMETPOB:

-nuametp nox yiuotHerue Ay, = dy +(3...4)Mm

-MaMeTp Hardbl dy = dyn +(2...3)MM (3nauenue ouamempa dondxicro
ObIMb KPAMHBIM «5»)

-nuametp nox koneco O =dy +(4...5)Mm

-quametp Oypra ds =dc+(5...6)mMm

I[JII/IHBI OTACIIbHBIX CTYHeHeﬁ ONpCACIIAOTCSA KOHCTPYKTUBHO B 3aBUCHUMOCTH OT

pa3MepoB YCTAHABIMBAEMBIX JETAJICH:
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- IuHA 1-0# CTYIIeHU Bajla OTMPEEsIeTCS B 3aBUCUMOCTH OT JUTMHBI CTYITUIIBI
ycTanoBiieHHou neranu: L1=(0,8...1,5)-d; —ms 3Be3nouex; Li=(1,2...1,5)-d; —1iox
mkuB; L1=(1,0...1,5)-d; —mox mecteprio u mox nomymydty. Pasmep dacku mpu-

HUMaeTcs o tabnuiie 4.

Taonuia 4.dacku BaIoB.

d 20...28 30...45 50...70 80...90

C 1,0 1,6 2,0 2,5

-BTOpasl CTYNEHb BaJla IPeJIHAa3HAuYECHA JUIsl pa3MEIICHHs] YIUIOTHEHUH(B HEKOTO-
pBIX CllydyasXx OHa MOXET ObITh OObenMHEHa C 3-ed cTymneHbto). JlnuHa 2-oi
CTYIIEHH 3aBHCHT OT OCEBBIX pPa3MEpOB JETaled, BXOIAIIMX B KOMILIEKT

MOIIUITHUKOBOTO Y3714, PACHOJIOAKEHHOIO CO CTOPOHBI BHIXOIHOTO KOHIIA
L,=1,5-d2 (yTouHsieTCS TP BBHIIOJHEHUN 3CKM3HONH KOMITOHOBKH)

-TpeThs cTyneHb (nanda) npeaHazHadeHa JJidl YCTAaHOBKU MOIIMITHUKOB, JJIMHA

yuactka L3=1,25-d, 1 cornacyercs ¢ MUPUHOW BEIOPAHHOTO MOIIIMITHUKA B.

- muHa 4-0i CTYNEHH, IMpeAHa3HAYCHHOUW JJisi YCTAaHOBKHM 3y04aToro KoJieca,

MOJKET OBITH BEITIOJIHCHA:

a) 6ompIne MHBI CTYnUIBI La=L¢ +(4...5) MM, ToT1a pacropHasi BTyJIKa MEXIY
TOPLIOM BHYTPEHHETO KOJIbla MOAIIMITHUKA U TOPLIOM CTYHHUIBI 3y0UaToOro Kojeca
YCTaHABJIMBAETCS HA 4-yI0 CTYIIEHB; ITPH 3TOM CJIEAYET IPELYCMOTPETH 3a30p
C=(1..2) mm Mexnay TOopuaMu 4-0il CTyNeHU U BHYTPEHHErO KOJbIa MOAIIMITHAKA
(puc.2);

0) Ls < LcT, ecnn pacniopHas BTyJIKa CTaBUTCA Ha 3-bl0 CTymneHb ¢ 3a30pom C
MEKy OYPTHKOM CTYIICHH U TOPIIOM BTYJKHU (puc.2).

-niATasg CTyNEHb MpelHa3HaueHa Juid OceBOM (ukcammu 3y04yaToro koieca u
MOJIIMITHIKA, WHOTJIA OHA 3aMEHSCTCS JABYMS PACIOPHBIMH BTyJIKamMu (puc.2).

JlnuHa 5-0M CTyNE€HH NPUHUMAETCS KOHCTPYKTHBHO IPU BBIITOJHEHUM 3CKU3HOU

KOMIIOHOBKH Y3JIid.
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-IIMHA 6-0 CTYyNEeHM MPUHHUMAETCS MPUMEPHO PaBHOW IIMPUHE BBHIOPAHHOTO
NOAIIMITHUKA U 3aBUCUT OT OCEBBIX PA3MEpPOB JETalled, BXOIALIUX B KOMIUIEKT
MTOJIIMITHUKOBOTO y3J1a, PACHOJIOKEHHOTO CO CTOPOHBI TIIyXOW IOJIIMITHUKOBOMN

KPBIIIKH.

3ananne k npakTu4yeckoi padore: CKOHCTpPYHPOBATh BEIOMBII BaJl OAHOCTYIIEH-
4aToro HWIMHAPUYECKOTO 3y0UaToro peiykropa, BBIUEPTUTh ICKHU3 Bajla C yKa3a-

HHEM pPa3MepoB.
HcxonHble nanHble (MPUHATH MO MpakTUYecKor padote Nel6):
- KHHEMATUYECKasi CXeMa pelyKTopa

-Bpaliaroiui MOMEHT BEJIOMOTO Bajia 3y0uaToi nepegaun M=

KoHTpoJjibHbIe BONPOCHI.
1. Ha3znauenue BajnoB?
2.Ha3naueHue BceX CTyIeHEeH CIPOCKTUPOBAHHOTO Baia?
3. CymHOCTh IPOEKTHOTO pacyeTa BajioB?

4.Ha3oBUTE BO3MOXHBIE CTIOCOOBI OKPYXKHOM (hUKCAIMK JIeTajeil, yCTaHABIIH -

BAaCMBbIX Ha Ball.

5.HazoBute Bo3MOXKHBIE CITOCOOBI OCEBOM (hUKCAIUU JIeTallel, yCTaHABIMBAE-

MBIX Ha Ball.

6.PazHoBUIHOCTH Y HA3HAYCHUE MTEPEXOTHBIX YIaCTKOB?

Xo/ BbINOJHEHHSI Pa00THI.

1.BeruepTuTh 3CKU3 Bajia, IPeABAPUTEILHO ONPEICIIUB IEPEUCHD JAeTaNICH, yCTaHAB-
JIMBAaEMbIX Ha BaJl B COOTBETCTBHM C KHHEMAaTHYECKOU CXeMOW 3y04aToro peayKTo-

pa, BEIOpaB crocoObl X OCEBOM U OKPY>KHOM (hUKCALIMH.

2 BBINIOTHUTH MIPOEKTHBINA PacyeT Baja.
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3.Ykazarb quaMeTpbl BCEX CTYNECHEM.
4.1Tono6path pa3Mepsl MIOHOK C IPOBEPKOI COEAMHEHUS HA CMSTHE.
5.M300pa3uTh MIIOHOYHBIE a3kl C YKa3aHUEM UX PA3MEPOB.

6. OHpC,ZIeJIHTB JJINHBI BCCX CTYHCHGﬁ B COOTBCTCTBHUU C PCKOMCHIAINAMU U

IMPOCTaBUTb X HA 9CKU3C.

7.01penenuTh KOHCTPYKIIMIO IEPEXOAHBIX YYACTKOB (TaJIT€NH, KaHABKH ), U300pa-

3UTh UX, ONPEJEIUB Pa3MEPhI B COOTBETCTBUU C PEKOMEHAAIUSIMH.
8.BbruepTuTh 3CKM3 Bajia C yKa3aHUEM BCEX Pa3MepoB.
9. OTBETUTH HA KOHTPOJILHBIE BOTIPOCHI.
10. ChopmynupoBath BEIBOJ IO paboTe.
OTt4et o pabdore.
[Ipaktrnueckas pabora Ne22.
Pa3paboTka KOHCTPYKIIMU TUXOXOJITHOTO Bajia pelyKTopa.
Llens:
3aganue:
Kunematnueckas cxema npuBoja.
HcxonHbie naHHbIE:

1.Onpenenenue neraneii, ycTaHaBIMBA€MbIX Ha BaJl B COOTBETCTBUU C KUHEMATH -

YECKOU CXEMOM.

2.1TpoeKTHBIN pacyeT Bajia.

3.0npeneneHne IMHBI OTACIBHBIX CTYIIEHEM.

4. ITonGop IIMMOHOK M MIPOBEPKA COSAUHEHUS Ha CMSTHE.
5.0npenenenne GopMbl MEPEXOIHBIX YUACTKOB, BEIOOP UX pa3MEPOB.

6.9cKH3 Balia ¢ MPOCTAHOBKOM BCEX Pa3MEpOB: IMAMETPOB U JJIMH CTYIEHEH, IIMNO-

HOYHBIX MA30B, NEPEXOJHBIX YUYACTKOB.
7.0TBETHI HA KOHTPOJIbHBIE BOIIPOCHL.

8. BriBoj1 110 pabore.
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IIpakTnueckasi padora Ne 23.
IToaoop MOAMIUMHUKOB KAaYeHHUs JIs TUXOXOTHOI0 BaJjia peayKTopa.
Heab: popmupoBanne yMeHUH O00pa MOAMUITHUKOB KauSHHSI
Ymenusn: npouzeooums pacuemul npocmeriuiux cOOpOYHbIX €OUHUY.
3unanusa: ocnoswvl pacuema npocmenmux cOopounsix eounuy (aIropuT™ Noadopa

IMOAIIHUITHUKOB; MAPKHUPOBKA ITOAIMUITHUKOB, MCTOINKA pacqua).

Teopernueckuit MaTepua.
[ToqmMIHUKN Ka4eHHS SIBJIAIOTCS OMOPOM JIJIs1 BPAILIAIOIIUXCS BaJIOB U OCEH.
[ToammMnmHUKN KaueHUsI COCTOSIT U3 BHYTPEHHUX U HAPYKHBIX KOJICI], TeJI KaueHUs

U cernapaTopoB, OTACISIOIINX TeIa KaUeHUs APYyT OT ApYyra.
[ToammnHuuky KaueHus KJ1acCU(PUIIUPYIOTCS:

1. Ilo eocnpunumaemoii nazpysxe:
paouanvbHvle NOOWUNHUKY — BOCIHPUHUMAIOT TOJIBKO PaJUaIbHYI0 Harpy3Ky
(POMUKOMOIIIUIIHUK € IUJIUHIPUYECKUMHU POJIMKAMH) WU paguajbHYI0 U

HEKOTOPYKD  OCEBYIO  Harpy3ky (IIApUKONOAIIUINHUKA  OAHOPSAIHBIE U

POJIUKOTIOIIIMITHUKY C MUJIHHIPUICCKHUMH POJTUKAMHU);

YHnopHble NOOWUNHUKU - BOCIPUHUMAIOT TOJBKO OCEBYIO HArpy3KY;
PAouUanbHO-yYNopHble U YHOPHO-PAOUAIbHbIE NOOWUNHUKY — BOCHPUHUMAIOT
paguagbHYyI0O M OCEBYIO HArpy3ku, mpuuéMm oOJanaromieii MoxeT OBbITh Kak
paauanbHas (paAuaibHO-YTIOPHBIE), TaKk H oceBas (YMOPHO-paJHalIbHbIC)
Harpy3Kku;

2.n0 gpopme men Ka4eHus:

-wapuxogvie (Tena KaueHUs — IIapUKH )

-ponuKo8ble (Tejla KaYeHUs — POJIMKU: KOPOTKHUE LWINHIPUYECKUE,

WTOJIbYAThIC, BHUTHIC, KOHMYECKHE, OOUYKOOOpa3HbBIC)

3.no eabapumam u HA2py304HOU CNOCOOHOCMY PAZTUYAIOT TOAIUIUITHUKH

pPa3HbIX CEpUU
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4.no yucny pa0os men KaueHus: OAHOPSIHBIC, IBYXPSAIHbIE, MHOTOPSTHBIC;
5.10 MOYHOCMU U320MOGeHUsl YCTAHOBJICHBI CIEAYIOIIHNE KJIACChl TOYHOCTH (B
nopsiike MoBbileHus: TouHocTH): 0, 6, 5, 4 u 2. HauOosblliee npuMEHEHHE B
o0111eM MalIMHOCTPOCHUHM HAXOAAT MOAIMIMITHUKN Kiacca 0 (HOpMaJIbHBIN KI1acc
TOYHOCTH) — B YCIIOBHOM 00O3HAUEHUU HE YKa3bIBAIOT.
Kpamkue xapakmepucmuxku 0CHO8HbIX MUNOE NOOUWIUNHUKOE KAYEHU
1. lllapuxkonoowuntuk paouanibuslii 0OHOPSOHbLU
MoxeT BOCHPHHMMATh HE TOJIBKO paJvalibHbIE, HO U OCEBbIE HATPY3KH,
AecTByIoIME B 000X HANpaBICHUIX U He npeBbiatoT 70% Heucnoab30BaHHON
JOIYCTUMOM paauanbHON Harpy3Ku (T.€. pa3HOCTH MEXIY AOIyCTUMOM B JTaHHBIX
YCIIOBHSIX U JEHUCTBYIOLIEH paliadbHBIMU Harpy3kamu). JlomyckaeT nepekoc Ha-
PYKHBIX KOJIEI OTHOCUTENILHO BHYTpeHHUX He 6osee 10°...15°. Haubonee paci-
POCTpaHEHHBIN U AEMIEBBIM NOAMNITHUK, KOTOPBIM UMEET CPABHUTEINBHO MAITYIO U
paauaNbHYIO U OCEBYIO )KECTKOCTh, TO3TOMY HE PEKOMEH]IyEeTCS AJI IPUMEHEHNUS B

y3J1ax, TpeOYIOIMMX TOUYHYIO (DUKCAITHIO BAJIOB.

2. lllapuxonoowunuux paouaibhsiil 08YXpsOHbII cheputecKuil (Camoycmanas-

JTUBATOWULLCS).

BocrnpuHuMaer B OCHOBHOM paJHalibHYIO Harpy3Ky, HO MOKET BOCIIPUHU -
MaTh OJJHOBPEMEHHO B 000MX HAMpPABJICHUSIX He3HAUUTENbHYIO (20% OT HEMCIOJIb-
30BaHHOM JOIMYCTUMOW paJualIbHOW) OCEBYIO HArpy3Ky. JlomyckaeT 3HaunTeIbHbIE
Me-PEKOChl BHYTPEHHUX KOJIEL OTHOCUTEIBHO HAPYKHbIX (10 2°...3"). [Ipumensier-
Csl 1151 HeX)KECTKHX BAJIOB U B Cllydae He 00ecrieueHus HajJiexalieid COOCHOCTH OT-

BEPCTUM KOPITYCOB.

3. PonuxkonoOwunHux paouaibHulil ¢ KOPOMKUMU YUTUHOPUYECKUMU POTUKAMU.
Bocnpuaumaer pamuanbHyr0 Harpysky. /Jlomyckaer pasnenbHbIE MOHTaX
BHYTPEHHETO (C KOMIUIEKTOM POJUKOB) M HAPYKHOTO KOJIbLIA MOJAIIUITHUKOB.
O6nagaer OoJibllie paJgUAIbHOM  TPy30NOABEMHOCTBIO, YE€M  pajuaibHbIN
mapukonomunHuK. O4eHb YyBCTBUTENEH K Tepekocam oced koser. TpeOyer

’)KECTKMX BaJIOB U BBICOKON COOCHOCTHU IIOCaa04YHBIX MECCT.
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4. PonukonoowunHuk paouanibHblil U2oabYamoiil.
BocrnpunuMaet Tosibko pagualibHyt0 Harpy3ky. OceBoe mojioskeHue Bajia He (HuK-
cupyeT. MoxeT MpUMEHSAThCS 0€3 BHYTPEHHETO KOJbIla. PekoMeHTyeTcst s
IPUMEHEHUS B y3J1ax, paOOoTaoNMX MPpH KojeOaTeIbHOM JBM)KCHHH Baja U

IIPU MaJbIX YKCIax 00opoTa.

Uronbuarbie MOAIMIMIHUKA BBICOKOM TOYHOCTH MOTYyT palOoTaTh MpHU
CPaBHUTEIBHO BBICOKUX CKOPOCTAX (OKpYyXHasi CKOpocTh Bayia 0 10-12 m/c).

5. Ponrukonoowunnux paouanbrsiii 08YXpsaoHbLII.

BocrnpunumMaer paauaibHyl0 U OCEBYIO HAarpy3ku B 00€ CTOpOHBI 10 25%
HEHCIIOJIb30BAaHHOW JONYCTUMOM paluaIbHON HArpy3ku. Jlonmyckaer 3HaUUTEIbHbBIN
(2°...3°) mepekoc BHYTpPEHHEro KoOJjblla (Bajla) OTHOCUTEIIBHO HApY»KHOTO KOJIbIA
(kopmyca). OtinyaeTcs OT MIAPUKOMOMAIIMIIHUKA PaTUaIbHOTO JABYXPSIHOTO
chepuueckoro Oo0JIbIIeH TPy30MOAbEMHOCTBIO, HO CJIOKHEE B M3TOTOBJICHUU U
JOPOXKE.

6. Illapuxonoowunrux paouanbHo-ynopHblii.
Bocnpunumaet paguaibHyIO U OCEBYIO HArpy3KH TOJBKO B OJIHY CTOPOHY.

I[OHYCTI/IMaH OCCBAaA HAarpys3ka JJId IIOJIINITHUKA:

- tun 36000 (o = 12%) no 70% HEHCHOIb30BaHHOW JAOMYCTUMON paauabHON
Harpy3Ku;

- 1un 46000 (o0 = 26°) no 150% Hencnoab30BaHHOW MOMYCTUMON paJuaibHON
Harpy3Ku;

- tun 66000 (o = 32°) no 200% HEenCcnoab30BaHHOM TOMyCTUMOW paJralibHON

Harpy3KH;

2. Ponuxonoowunnux paouaibro-ynopHwiti 0OHOPSIOHbI ¢ KOHUYECKUMU
POUKAMU
BocnpuHrMaeT paguanbHYI0 W OCEBYIO Harpy3ky TOJBKO B OJIHY CTOPOHY.
Odenb 4yBCTBUTENEH K nepekocam. [IpumensieTcs B mape. [omyckaeT peryimpoBKy
oceBoit urpel. OTIMYAETCSA OT MAPUKOMOAIIUITHAKA PAIUATIEHO-YIIOPHOTO OOJIBITIEH

pr30HO,Z[’béMHOCTBIO, MaJIbIMK TOYHOCTBIO BpalllCHUA KW HNPCACIbHBIMHU 4YHUCIIaMU
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000poToB. CTOMMOCTH €ro HH)KE€ CTOMMOCTH IIAPUKOMOAIIMIIHUKA pPaJAaIbHO-
ynopHoro. Jlomyckaercst pa3fesibHbIi MOHTaX HAPY>KHOTO KOJIblla U BHYTPEHHETO C
KOMIUIEKTOM POJIHKOB.

8. lllapuxonoowuntux ynopHwiii 00HOPSAOHDBILII.

BocnpuHrMaeT oceByIo Harpy3Ky TOJIBKO B OJHY CTOpoHY. [IpuMensiercs mpu
CPaBHHUTEIHHO MaJbIX YUCIIaX 00OPOTOB.

Cucmema ycnoenuvix 0003HaueHull NOOUWIUNHUKOB KAYEHUS

O0603HaueHHs MOAIIUITHUKOB COCTaBIsIETCS U3 OYKB U 1U(p (MakCUMallbHOE
KOJIMYECTBO LUGP 7), YCIOBHO XapaKTEPU3YIOIIMX €ro B OTHOILEHUHU pa3Mepa
OTBEPCTHSI, CEPUH, TUIIA U KOHCTPYKTUBHBIX OCOOEHHOCTEH.

[locnennue naBe wM@pPbl 0003HAUYEHHMS YKa3bIBAlOT MMIHQp AHAMETpa
BHYTpeHHero KoJibia: ...00 —d =10 mm: ... —d =12 mM: u T.1., HaunHas ot 04 (d =
20 mMm) 1 koHYas ...99 (d =495 mM) 3T QPBEI YMHOKAIOT HA 5, YTOOBI IMTOTYYUTh
BHYTpEHHUH AuameTp B MM. Hampumep, MOAIIMIHUK C BHYTPEHHUM THAMETPOM
115 mm — uudpser 23 u 1.10.

Tperbss 1mmdpa cmpaBa YCIOBHOTO OOO3HAUYEHHS YKA3bIBA€T HA CEPHUH
MOIIMITHUKOB: 0c000 J€rkas — 1; nérkas — 2; cpenuss — 3; Tsokénas — 4 1 T.11.

YerBépTas nudpa cieBa yKa3bIBaeT Ha TUIIBI MOANIUITHUKA!

0 — panuanbeHeIi mapukoBbii (0 HEe TPOCTABIIAECTCS B YCIOBHOM 0003HAUCHUH ),
1 — paguanbHBINA IAPUKOBBIA CPEPUUSCKHUIA;

2 — paAnaNbHBINA MAPUKOBBIN C KOPOTKHUMH HUIUHAPUICCKIMH POJTUKAMU;

3 — pauanbHBIN POJMKOBBIN CPEepUUECKUil;

4 — paivagbHBIN POJIMKOBBINA C JUTMHHBIMU NATUHAPUYESCKUMH POJTMKAMU WU

UTOJILYAThIN;

S — paJuaabHbI POJUKOBBIN C BUTBIMU POJINKAMH;
6 — paauaabHO-yIOPHBIN IIAPUKOBBIN;

[ — pONMKOBBIN KOHMUECKUH (paguaibHO-yIOPHBIN);
8 — yIOpHBIiA MAPUKOBBIH;

9 — ynopHbI# POJIUKOBBIHA.
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ITatas u 1mecras wnudpa o0003HAYAET KOHCTPYKTUBHBIE OCOOEHHOCTH
HOJIIMIHUKOB. K KOHCTPYKTUBHBIM OCOOEHHOCTSM MOYKHO OTHECTH yroJl KOHTAaKTa
IAPUKOB B PaJAualbHO-YIIOPHBIX NMOAIIMIIHUKAX, HAJTUYUE CTOIIOPHOM KAaHAaBKU Ha
IPYXUHHOM KOJIBIIE U T.[.

bonee moapoOHble CcBeOeHUS O XapaKTEPUCTUKE U CUCTEME YCIOBHBIX
0003HAaYEHN MOKHO HAalTH B CIIELIUAIILHOM JINTEPATYpE.

Hl?u]l/lel?bl YCIIO6HbIX 0003HAYeHUll NOOWUNHUKO8 KAYEHUSL.

1) Hoowunnuux 210 — MapuKOBBIA pagualbHBIN, JETKOW CEpUU C BHYTPEHHUM
muamerpom 50 mm (10-5 = 50 MM), HOpMaTBLHOTO KJIacCa TOYHOCTH.
2) [oowunnux 36207 — 0 — xj1acc TOYHOCTH; 3 — Yroj KOHTakTa o = 12°; 6 —

paJMaabHO-yIIOPHBIA MapUKOBBIH; 2 — nérkoi cepum; 07 — d = 35 mm
35

—=07);,

(T =07)

3) Ioowunnux 6-7108 — 6 — kjIacc TOYHOCTH, 7 — KOHHUYECKUH POJIMKOBBIN; 1 —

0co00 nérkas cepust; 08 —d =40 mm (4—5O =08).

4) Ioowunnux 4109 — 0 — ki1acc TOYHOCTH; 4 — UroNIBYATHIN; 1 — 0c000 NTérkas
cepust; 09 —d =45 mm (% =09).

Pacyer mogIIMIIHMKOB KaYeHHUH .

[ToAmMIMHUKY KauyeHus TePSI0T pabOTOCIOCOOHOCTh M3-3a YCTAIOCTHOTO pa3py-
LICHUS IOBEPXHOCTHBIX CJIOEB IOPOKEK KaueHUs M Ten KaueHud. [loortomy oHn
PACCUUTBIBAIOTCS HA JOJITOBEYHOCThH PA0OTHI.

[Topsinok mogdopa u pacyeTa NOJIIMITHUKOB KAUECHHUS.
1. Pekomenoayuu no noodoopy muna noOuwUnRHUKOS.
B cooTBeTcTBHM C YCTAaHOBUBIIEUCS IPAKTUKON IMPOESKTUPOBAHUS U DKCILTya-
Taleil MallluH TUIT TOAIIUITHUKA BRIOUPAIOT CIEAyS PEKOMEHIAIUSIM:
-JIJIs OIIOP BAJIOB LMIMHIAPUYECKHUX KOJIEC YaLe BCETO UCIOIb3YIOT LIAPUKO-
BbIE paJvabHble NOAIUIHUKA. [[peBapUTENIbHO MPUHUMAIOT MOIIUITHUKA

JIETKOU Cepuu;
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-KOHUYECKHUE U YEPBSIUYHbIE KOJIeca JIOJKHBI ObITh TOUYHO U JKECTKO 3a(UKCH-
POBaHBI U MOATOMY B KaU€CTBE OMNOP TAKUX BaJIOB YCTAHABJIMBAIOT KOHUYECKUE
paauanbHO-yHOPHbBIE TOAIIUITHUKHY;

-JI7Is1 OTIOP Bajia KOHMYECKOM 1IeCTepHU, UMEIOIIEH KOHCOJIbHOE PACTIONOXKE-
HUE, UCTIONB3YIOT KOHUYECKUE PaIUaIbHO-YIIOPHBIE TOAIINITHUKHY;
-B KaU€CTBE ONOP YEPBSIKA — MIAPUKOBBIC PaAraIbHO-YIIOPHbIE MOAIIUITHUKY;
-JIJ7Is1 OTIOP TUTABAIOUIUX BAJIOB MIEBPOHHBIX Mepead UCTOIb3YIOT
PannanbHbie MOMMIUITHUKY ¢ KOPOTKUMH UIUHAPUUYECKUMU POJIUKAMHU.
Bo Bcex citydasix peKOMEHIyIOTCS HAYMHATh 110100p MOAMIUITHUKOB C JIETKON
CEpUU U HYJIEBOTO KJIacca TOYHOCTH.
2.11opsaodok onpedenenusn MapKupoeKku nOOWUNHUKA.
2.1.B 3aBucuMocTu ot quamerpa mnamdbl OnpeaensoTes 2 nocieanue nudpe B
MapKUPOBKE MOJIIUITHAKA JCJICHUEM JuaMeTpa namnd Ha 5.
2.2.Ha3HauaeTcs nerkast cepusi.
2.3. HazHauaeTcs THUII TOAIIMITHAKA IO BOCTIPUHUMAEMOM Harpy3ke u (popme ten
KaueHHUSI.
2.4.CocraBnsercs MapKUPOBKa MOIIUITHIKA, BEIOMPAIOTCS] B COOTBETCTBUH C

I'OCTom napameTpsl MOAIIUITHHAKA!

d= D= B= Co= C=

3.Ilopsaook pacuema noOWMUNHUKOE KaYeHUs HA 00J1206€4HOCHLb
Br1OpaHHbIl MOAMIUITHUK KaYeHUs TPOBEPSIOT HA I0JITOBEYHOCTH 110

TUHAMUYECKOU IPYy30TI0bEMHOCTH

c\" 10°
L= —| . ,4acoB
60-n

F

9K6
rac C- AWUHaAMHWYCCKasd rpy30InoAbEMHOCTD BBI6paHHOI‘O IIOAIIHUITHUKA.

P, — DKBUBaJIEHTHAs Harpy3Ka

Fos =(XVR; + YR) KKt
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rae X, Y —koadPuimeHTsl COOTBETCTBEHHO PaIuaIbHOM U OCEBOM HArpy30K,

F
IMPUHUMACMBIC B 3aBUCUMOCTH OT OTHOIICHUA VF\? .

r

F
eciau VR? > e, To 3HaUeHMs X,Y MPUHUMAIOT 1O TaOJIUIIaM;

r

eciu Fy <e, 10 X=1, ¥=0;
VR

r

e-K03((HUIUEHT OCEBOI HArpy3KH, BETMYNHA KOTOPOTO OMPELISIETCS B

F
3aBUCUMOCTH OT OTHOILEHUA: —~ 110 Tabdnuie 1
0

Ta6muna 1. Koaddumuentsr X,V u e AJ1s1 MIapUKOBBIX paguaibHbIX MOAIIUITHUKOB.

= & <e a_>e
CZ VR, VR, e
X 4

0,014 2,3 0,19
0,028 1,99 0,22
0,056 1,71 0,26
0,084 1,55 0,28
0,11 0,56 1,45 0,3
0,17 1,31 0,34
0,28 1,15 0,38
0,42 1,04 0,42
0,56 1.00 0,44

V- koadduruent kombia (V=1, eciu BpamaeTcss BHyTpeHHEE KOJbI0; V=1,2,
€CIM  BpaIlaeTcsl BHEITHEE KOJIBIIO)
Fa —oceBas Harpy3ka NmoAIIMITHUKA,

Rr- cymmapHas panuanbHas Harpy3ka MOJAIIMITHAKA B KaXKI0W onope

R, =,/iRX2+Ry2i,

riae Ry, Ry- COOTBETCTBEHHO peakiuy MOAMINITHUKA B TOPU3OHTAIBLHON U
BEPTUKAIIBHOM TUIOCKOCTSX ;
/c.145/
/c.147/

Ks — koaddunrienT Harpy3ku
K —remniepaTypHblil K03 dULUEeHT
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10
m=3 - AJI apUKOBBIX, M = ? - IJIA POJIMKOBBIX MMOAIINITHUKOB

[TonydeHHOE 3HAUEHHUE JIOJTOBEUHOCTH CPABHUBAIOT C PECYPCOM pabOThI pe-
JAYKTOpA U JCJIAl0T BBIBOJI O MMPUTOAHOCTH IOIIAITHAKOB T. €. L > [L]
3ajanne 1JI MPAKTHYECKO padoThI
[TonoOpaTh MOANMIMITHUKYA KaUeHUs JIJIs1 BEIOMOT'0 Bajia peIyKTopa, IIPoBe-
PUTH UX Ha JJOJITOBEYHOCTb, CHOPMYIUPOBATH BHIBOJI O IPUTOHOCTH MOAIIUITHU-
KOB, B CJIy4ae HEMPUTOHOCTH MOIIIUITHIUKOB MPE/JI0KUTh BO3MOKHBIC BApUAHTHI

HUX 3aMCHBI.

Hcexoonwvie oannwie:

-4acTOTa BPAILICHUS BEIOMOIO Bajla n = (pezynomamol pabomul Ne16)
-THII TIePEIAIHN: YUTUHOpUYECKAsl NPAMO3Y0as
-TMaMeTp Harngbl dy = (pe3ynvmamol pabomul Ne22)

-p€aKinu CBSI3€M B BEPTUKAIBHOM MIOCKOCTH:
Rya= Ryc = (pe3ynvmamol pabomul Nel5)
-peakinu CBSI3€H B TOPU30HTATIBHOU

Rya= Rye= (pesynromamuol pabomoi Nel5)

-pecypc pabotsl moamunHaukoB [L] = 10000 gacos
KoHTpoJibHBIE BONIPOCHI

1. Ykaxute kpuTepuu noadopa noJIIMITHUKOB KaueHHUS.
2. 3anummTe GopMyILy ISl ONIPEAESICHNs SKBUBAJIEHTHON HArpy3KHu ¢ paciu@pos-
KOU BXOJAIIUX BEJINYHUH.
3. Kak Bbl noHnmaere «rpy30mno beMHOCTb MOAIIUITHUKA» ?
4.HazoBure (akTopbl, BIUSIONIME HA JOJITOBEYHOCTh MOAIINITHUKOB,
5. B 4éM nmpenumyIecTBO POJMKOBBIX MOJIIMITHUKOB NEPE INAPUKOBBIMU?

Xo/ BbINOJHEHHSI Pa00THI.
1. [TogoOpath MOIUTUITHUKHY.

2. CocTaBUTh MAPKUPOBKY MOAIIAITHUKA, BEIOpaTh B cooTBeTCTBUM ¢ [[OCToM

napameTpbl MOUIUITHUKA: d= D= B= Co= C=
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3. OnpenenuTb CyMMapHYIO paJualbHYIO Harpy3Ky B KaX/10H OIope.
4.01npenenuTh 3KBUBAJICHTHYIO HArpy3Ky B KaX/10H OIOpe.

5. OnpenenuTts JOATOBEYHOCTh Hanbolsiee HArpy>KEHHOTO MOAIINITHUKA.
6.CpopmynrpoBaTh BBIBOJ O IPUTOJHOCTH MMOAIIMITHUKOB.

7. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI.

8. ChopmynrpoBaTh BEIBOJ IO paboTe

OTtuer no padore
[Ipaktrueckast pabora Ne 23
[TogGop MOAMMIHUKOB JUIsl TUXOXOAHOTO Basia peAyKTOpa.
Llens:
3aganue:
HUcxonupie faHHBIC:
1.ITonGop MOAUIUITHUKOB.
2. MapkupoBKa BEIOpaHHOTO TMOJIIITUITHUKA C YKa3aHUEM €0 MapamMeTpoB.
3.0mpeneneHre CyMMapHO# paanuaabHON HArPY3KH B KaXKIOM TTOIIUITHUKE.
4. OnpeneneHre SKBUBAJIGHTHON HArpy3KH B KaXJIOM IMOIIAITHUKE.
5. Omnpegenenrie 1OJIr0OBEYHOCTH HanboJiee Harpy>KEHHOr0 MOJIIUITHUKA
6.BBIBOT O MPUTOTHOCTH BBIOPAaHHBIX TTOAITUITHUKOB.
7. OTBETHI HA KOHTPOJIHHBIE BOIIPOCHI.
8. BriBo o pabore.
Pexomenayemasi iureparypa
[eitn6muT A.E. KypcoBoe npoektupoBaHue jaeraneil MammH: Yueb. mocodue.-

N3n. 2-e, mepepabort. u gon.- Kanununrpan: SAxtap. ckas, 2015.-454c¢.: un.,- b.11.

IIpakTnuyeckas padora Ne24
Pac4yer cBapHOIro coeIuHeHU .
Leab: 0CBOEHHE METOUKH pacyeTa CBApPHbBIX COCIUHEHUM.
Ymenua: onpedenenue nanpsiorcenuti 8 KOHCMPYKYUOHHBIX INEMEHMAX.

3nanun: memoouxa pacdema 371€mMeHmoes KOHCI’i’lpyKZﬂ/tIZ HA npo4YHocmev.
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Teoperuuyeckuii Mmarepuas.

Hepa3beMHbIE COEAMHEHNS 3JIEMEHTOB KOHCTPYKILIHI C UCIIOJIb30BAHHEM
CBAPKH HA3bIBAIOTCS CEAPHbIMU.

Caapkoii Ha3bIBAIOT MpoIlecC 00pa30BaHUs HEPAZBEMHBIX COCTMHEHUH 3a
CYET CO3JaHUsI aTOMHO-MOJICKYJISIPHBIX CBSI3€M MEK]1y SJIEMEHTAPHBIMH YaCTULIAMU
COIPATAEMBIX JICTAJIEH.

[Ipu cBapke naBIEHUEM MOBEPXHOCTH COEAUHSAEMBIX JETaJel MPETEPIEBAIOT
COBMECTHYIO YNpY2o-niacmuyecKkyro oegpopmayuio, TOBEPXHOCTU BBIPABHUBAIOTCH,
paspyliaercsi TMOBEPXHOCTHBIA CJIOW. ATOMBI TOBEPXHOCTEH COJIMKAIOTCA Ha
pPacCTOSIHUE AKTHUBHOTO B3aUMOJCUCTBHUS, W 00pa3yeTcss MeTauinueckas CBS3b.

[IpumensieTcs npeaBapUTENbHBIA HArpeB NOBEPXHOCTEM 10 ILIACTHYECKOTO

COCTOAHUA.
Ceapruwie coeqnHerma
W wes!
et CTumoBLIX LLiebl HAXNBCTOuHBIX et TanposLIx West yrnonsix
COSOUHEHWA COBAWHEHWA um C HBXNAJKEMMH COBANHEHWA COBANHEHHA

Hopuanbuoro Vnyt«ueﬂnom
o-ceo*ranua meprauun
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PucyHok 1. Buapl cBapHBIX COEIMHEHNI U CBAPHBIX ILIBOB

B 3aBucuMocTH OT B3aUMHOIO PACIIOJIOKCHUSA CBAPUBACMBIX JJICMCHTOB
pa3iauyaroT CICAYIOINHME CBApPHBIC COCAHMHCHHUSA . CMbIKOBOE, Y2l080e, mdaspoesoe;
HaxjiecmoydHoe.

Cmuixoevie U18bl HCIIOJB3YIOT B OCHOBHOM B CTBIKOBBIX COCAWMHCHUAX,

OBIBAIOT ClIy4dau IpUMCHCHHS B YIJIOBBIX, TABPOBLIX K HAXJICCTOYHBIX COCAMHCHUAX.
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CTbIKOBBIE IIBBI MOTYT OBITh OJHOCTOPOHHUMH, JIBYCTOPOHHHUMHM, O€3 CKOCa U CO
CKOCOM KPOMOK Pa3JIMYHBIX KOHCTPYKIMM, MOTYT BBIIIOJIHATHCS HA CHEMHOW WIIU
ocrarouiercs noAkiaake. KOHCTpyKIMa CTBIKOBOrO IIBA 3aBUCHUT OT TOJIILIAHBI
CBApUBAEMBIX JIETAJICH.

Yenosevie wigbl MCNONB3YIOT B TABPOBBIX, YTJIOBBIX M HAXJIECTOYHBIX COEIU-
HeHusix. OCHOBHOW TeoMeT-
PHUYECKUI TTApaMETP YTIIOBOTO % @ @

a 6 8

IIIBa — KaTeT. YTJIOBBIE IIBbI

2

BBIIIOJIHSIIOT C MOJIHBIM U Puc.2 ®opmbl ceueHus yriioBbIX MIBOB: d —
YaCTUYHBIM IPOIUIABJICHHUEM, HOpPMAaJIbHbIN; O — BOTHYTBIN; 6 — BBIYKJIbIN; & —
OHM OBIBAIOT CIUIOIIHBIE U CIIEHUAJIBHBIN YITyYIICHHBIN
IPEPBIBUCTHIE,

OJIHOCTOPOHHUE U JIBYCTOPOHHUE.

Pacuemuit CéapHblX ULB06 NPpU CMAMUUECKUX HAZPDY3KAX

Pucynok 3. CTeik0BOM IOB
1.Pacuem cmuikoevix coedunenuit npu ocegom HazpyyceHuu. CuuTaeMm, uTO
HalpsDKEHUST pPACHpEleNIeHbl B CEYEHUMM paBHOMepHO. Pacuer mnpoBomsar Ha
pPaCTsKEHUE WM CkaTve. Bo3BhIIIEHNE 1IBa B pacyeTe HE YYHUTHIBAECTCSA. ToNIHUHA
IIBa IPUPABHUBACTCS TOJIIMHE neTanu (puc. 3).

YcnoBue ITPOYHOCTHU CBAPHOI'O IIBa

o’ i 3 <lo,]
T s
DA
rae [op]' — JomyckaeMoe HampspKEHHE PacTsDKeHHs Js mBa; 4’ — pacyer-

Hasi 1Ij1om@aab CBApHOTO IIBA, 0o— TOJIIIIMHA JIUCTA, /m — JJIMHA CBAPHOTO IIBA.
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2.Pacuem mnaxnecmounozo coeounenusn y2ioevimu wieamu. PaszpyiieHue
YIJIOBBIX IIBOB MPOUCXOIUT 10 HAUMEHBIIEMY CEUEHUIO TPEyTroJIbHUKA 1IBA!
[0 TJIOCKOCTH, MPOXOJsIel yepe3 OuccekTpucy mpsimoro yria. Karter ma

«K», KaK IIpaBUJI0, IPHHUMAIOT paBHBIM TOJIIWUHC CBAPHUBACMBIX JIMCTOB!:

K = 0 (puc.4).

45°

a5* —

Pucynok 4. Haxnectounoe coequaeHue

Y ciioBue NpoOYHOCTH HA CABUT

e -
I3

a
I
(S
A
A

rae Q — momnepeunas cuna, Q= F; A'. — pacueTHas 1IOMIab CBAPOYHOTO
[IIBA HA C/IBUT.

dopMyna MNOAXOIUAT ISt k

El w© - »
7000BbIX W (DJTAHTOBBIX IIIBOB B e =

—
(p 5) F g %if' %mmm F T g[lll[[lll '
HncC. . o ‘%-l: ! +7— | -
§ B |

T SRR
4.YcnoBuss  NPOYHOCTH  JUIS T lgn
a 6 8

]

SO
A

AL

—\/FN

CBapHBIX IIBOB, M300pa’KEHHBIX
p ’ p Puc.5 . HaxinecTouHble COSTMHEHHUS

Ha puc. d: a — 1000BBIMU LIBaMH; 0 — (pJIaHTOBBIMHU I11Ba-

MU; 8 — KOMOMHUPOBAHHOE

F /

a =
T W s =]
6) ry oo <Ir]
2:07-x-(,
) c o<l
2.07-x-(¢,+2¢,,)

I[OHYCKaeMBIe HAIIpsKCHUA I METalllla IIBOB BBI6I/IpaIOTCSI B 3aBUCHUMOCTH OT

TUIIA CBApKU U BHUJIa AedopMaliu B A0JSX OT AOMYCKAEMOIr0 HAMPS>KEHUs pacTsi-

ZKCHHUA OCHOBHOI'O METaJlia.
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Tabnuua 1. Jlomyckaemble HampsKEHUS B CBAPHBIX IIBaX MPH CTATUYECKOM

Harpys3ke
CTBIKOBEIE IIIBBI
Crioco0 cBapKy U THIT HaxnecTounsle MBI
IIpu pactsokeHun IIpu cxxatum
3JIEKTPOJIa , , npu cpese [Tep)
(o' [6']¢
KoOHTaKTHBIH TOUCYHBIH - - 0,5[c],
Pyunoit anektpomamu 334 0,6[c], 0,75[c]p, 0,5[c],
Pyunoii anexrpogamu
O’S[G]P ng[c]p 016[6]13
242
ABTOMAaTHYIECKUN IO CIIO-
eM (urroca, KOHTaKTHBIH
CTBIKOBOH C OIIJIABJICHUEM,
N 0,9[c]p [o]p 0,65[c],
PYYHOH DIIEKTPOIaMHU
D42A, 350A B cpene
3aIIUTHOTO Ta3a

O .
[0']p = [?T] , TJIe Gy —TIpeJieT TEKYIEeCTH OCHOBHOTO MaTepHaia, [S]-momyckaeMbrit ko3hGUIIHEHT 3amaca

npounoctH, [S]=1,35-1,7, Gosbline 3HAYCHUS IS JIETUPOBAHHBIX CTaJICH.

IIpumep pacuera.

[IpoBepUTh MPOYHOCTH CBAPHOI'O COEAMHEHMS C HAKIIAIKOU. [lelicTByromas
Harpyska 60 kH, npenen TekydecTd coeMHIEMbIX IIACTUH 6, =190 H/MM?, 0-
nmycKaeMbIid KO3 GUIMeHT 3amnaca npouHocty, [S]=1,35, cmocob cBapku: pyd-

HOU anekTpoaamu 42,

AAAARNRRARAAAI

[RIRTRTRRINIun|
o
K
e
N
=)

Pucynok 6.Cxema HarpyxeHus K IpuMepy.
1.Harpy3ka nepenaetcs uepe3 2 HaXJIECTOUHbBIX JIOOOBBIX I1IBa CIIEBA U YEpPE3
2 mBa cipasna.

2.0npeneneHre BETUYUHBI T0MYCKAEMbIX HaNPsKEHUH

[tp]'= 0,6[6],=0,601/[S]=0,6-190/1,35=84H/Mm?
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3.Pa3pyiieHue yriaoBeIX HIBOB IPOMCXOUT MO MIIOMIAIKaM, pacloiI0KEHHBIM
1o/ yriioMm 45° K TOBEPXHOCTH COEIMHSAEMbIX JINCTOB, IMIIONIA/Ib CPE3a OJHOIO I1BA
A =0,7-K-b.
4. TIpoBepka MPOYHOCTH COCTMHEHHUS Ha CPE3:

3
. _Q F 6010

* " A i 07-K-b-i 0761202

&

=505 <[, =84 Him2
MM

[Ipo4HOCTE CBapHOIO 1IBa OOECIIEUYEHA.
3amaHue K NpakTH4YeCKO# padore
[IpoBepuTh MPOYHOCTH CBAPHOTO COCIMHEHUS YTIIOBBIMU IBaMu (puC.7) ¢
HaKJIaJKOH, TOJIMHON S, mupuHOo# b. [lelicTByromas Harpy3ka F, nmpenen te-
KY4eCTH COEMHAEMBIX IIACTUH ;=340 H/MM?, nomyckaeMblii Kod()pUIHEHT
3araca npovYHocTH, [S]=1,5, crocod cBapku aBTOMATHUYECKHA IO ciIoeM (hJIro-
ca:. B ciyuae He o0OecrieueHust MPOYHOCTH MPE/JIOKUTh BAPUAHTHI, TO3BOJISIO-

ITXC BBIMMOJHUTH YCJIOBUC ITPOYHOCTH. I/ICXOI[HBIC JaHHBIC IIPUHATH B COOTBCTCT-

BHUM C BAPUAHTOM I10 TaduIle 2.

Tabnuna 2.BapuanTsl 3a1aHui K TpakTuyecko padote Ne 24.

Ne FxH | SMvm | b, Mmm Ne F,xH S,MM b, MM

BapHaHTA BapHaHTa

1 50 8 90 14 45 11 100
2 45 9 100 15 28 12 110
3 40 10 80 16 42 8 120
4 52 11 120 17 35 9 70
5 65 12 100 18 36 10 60
6 48 8 60 19 40 11 80
7 56 10 80 20 42 12 90
8 38 9 100 21 35 8 100
9 54 11 110 22 36 9 70
10 38 12 120 23 28 10 65
11 40 8 90 24 25 11 70
12 60 9 80 25 35 12 80
13 70 10 110 26 46 8 90

Pucynok 7.Cxema HarpykeHus K npakTuueckoil padore Ne 24.
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Xo/ BbIOJIHEHUSI padoThlI.
1. Bb4epTuTh CXeMy HarpyxeHus

2. 3anucarb UCXOJHBIC JAHHBIC

3.0npenenuTs TUII MIBA.

4.0npenenuTh BEIUYHUHY JOIYCKAEMOTr0 HAMPSKEHUS

S.3anucath GopMyIty AJisl OTpeAeSIeHHs MIOIMAIN cpe3a OJTHOTO CBAPHOTO I1IBa

6.3amucaTh ycioBue MPOYHOCTH, ONIPEIECTUTh PACUETHBIE HAMPSKEHUS cpe3a.

/. .TIpoaHaIM3UPOBAThH MOMYUYCHHBINA PE3yAbTAT U CAENATh BBHIBOJ O MTPOYHOCTH
CBapHOro 1iBa. B ciyyae HEOOX0AMMOCTH NMPEAJIOKUTh BapUAHThl 00ECIICUEeHUS
OPOYHOCTH.

2.0TBETUTH Ha KOHTPOJIHHBIE BOIIPOCHI.

3. ChopmynrpoBath BHIBOJ IO padoTe.

KoHTpoJibHbIE BONIPOCHI.
1.M300pa3ute cXemMbl CTBIKOBOTO U HAXJIECTOYHOI'O LIBOB.
2.Ha3oBuTe HaNpsHKEHUS , 10 KOTOPBIM BEAYT PACUETHI CTHIKOBBIX U HAXJIECTOYHBIX
IIIBOB.
3.®akTophbl, BAUSIOLIUE HA BEIMYUHY JIOIIyCKAEMbIX HaIllPSHKEHUH MaTepuania cBap-
HBIX IIBOB?

4.Ycnosus IMPOYHOCTH AJIA pacucTa CTBIKOBBIX WM HAXJICCTOYHBLIX CBAPHBIX COCANHC-

HUM?
OTtuer no padore
[IpakTuueckas padota No24.
Pacuer cBapHOTrO COCTMHEHMS.
Llens:

1.3agaHne K mMpaKTUYeCKou padoTe.
2..CxeMa HarpyKeHusl.
3.Ucxonausie nanubie: F = - S= b=
4.0OnpenesieHue TUIA IIBa.
5.0npenenenne BEIUYMHBI I0MTYCKAEMOTO HAMPSHKEHMUS.

6.0OnpenenieHre Wiomaau cpesa.
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7 .IIpoBepka MPOYHOCTH COECTUHEHUS.
8.AHaNu3 MOJyYEeHHOTO pe3yJibTara.
9.0TBeThI Ha KOHTPOJIbHBIE BOTIPOCHI.

10.BriBoj 110 pabore.

IIpakTuyeckas padora Ne25.
Pacuer pe3b00BOro coefuHeHMsi NPH MOCTOSTHHOM HATPY3Ke.
Hean: hopMupoBaHre HABBIKOB pacyeTa pe3b0OBBIX COCTUHECHUM.
Ymenua: npouzeooums pacuemor npocmetiviux cOOpouUHbIX eOUHUY
3nanua: ocHosvl paciema npocmetuiux coOOpoyHbIX eOUHUY.
Teopernyeckuii MmaTepuaJl.

J1 ostydeHrs MalTMHOCTPOUTENIbHBIX U3JIEIUN JeTallid, COOPOYHbIE €TUHULIbI
COEIMHSIOT MeX 1y co00i coopkoi. CoelMHEHMS], KOTOPBIE MMO3BOJISIOT Pa3beIn-
HATH JeTanu 0e3 UX MOBPEXKICHUS, Ha3bIBAIOTCSA pazvemubvimu. K TakuM coeuHe-
HUMSIM OTHOCATCS PE3bOOBBIE .

Pe3p00BBIM HA3BIBAIOT COETMHEHHE COCTABHBIX YACTEH U3JIENUS C IPUMEHE-
HUEM JleTalu, umeroniei pe3p0y. OCHOBHBIMU U HanOoJIee paclpoCTpaHEHHBIMU
Pe3b00BBIMU KPENEHKHBIMU COETUHEHUSIMHU SBJIIOTCS OOJITOBBIE, BAHTOBBIE U IIMH-
JICYHBIE.

OCHOBHBIM KpUTEpUEM paOOTOCTIOCOOHOCTH CTAaHAAPTHBIX KPETIEKHBIX
pe3b00OBBIX COEAMHEHUH SBISETCSA MPOYHOCTh CTEPKHA Ha pacTsukeHue. [lpu
pacdeTe MPOYHOCTH HAPE3aHHOM YaCTH CTEP>KHS B KAYECTBE PACUETHOIO JUaMeTpa
IPUHUMAIOT:

dp,= d>-0,94p, rue d, —HapyxHBII AUAMETpP Pe3bOBI, P —I1ar pe3bOH.

OcHOBHBIE ClTy4an pacyeTa pe3b0OBBIX COCTUHEHUN CIIeTYIONINE:

-pacyeT He3aTAHYThIX OOJITOB;

-pacyeT 3aTAHYThIX 00ATOB 0€3 BHEIIHEH HArpy3KHu:

-pacyeT 3aTSIHYTHIX OOJITOB C BHEIIHEH OCEBON HArpy3KOM;

- pacyeTr COEAUHEHNS, HATPYKEHHOTO CIBUTAIOLIEH CUIIOMN.
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OpHuM U3 cayyaeB 3aTSHYTOrO0 BUHTA, HArPYKEHHOTO BHEIITHEN OCEBO Harpy3-
KOM SIBJISIIOTCS OONTHI, Mpe/IHA3HAYCHHbIE JJI KPETUICHUS MOAIUITHUKOBBIX (hIaH-
LIEBBIX KPBIIIEK PeIyKTOPOB. X Ha3HAUYEHHE BOCIIPUHUMATH CUJIbI, IIEPEIaBaAEMYIO
Ha KPBIIIKY PEIyKTOpa BHEIIHMMH KOJIbIIAMH MOIIIUITHUKOB U MPMKUMaTh ¢iaH-

bl KPBIIIKK K KOPIYCY JJIsl IPeJOTBpAIeHUsl yTEUKH Macia u3 peaykropa (puc.l).

PI/ICYHOK 1.Cxema KPCILJICHUA HOI[HII/IHHI/IKOBOﬁ KPBIIIKU CTA>KHBIMHA OoTaMH.

BunTel nzrotaBnuBaroT u3 cranu 30, 33, kiacca npounoctu 5.6 ( mepBas uudpa,
yMHOkeHHas Ha 100, onpeenseT mpeael IpoYHocT 6, =500 H/MMm?, npoussene-
Hue 1udp, yMHOKeHHOE Ha 10, ompenenser mpeaen TekydecTd MaTepuaina o,—300
H/mm?)

Cmsdichbie 8UHMbL PACCUUMBIBAIOMCSL HA COBMECHOE Oelicmaue pacmaiCeHusl u

_13F

<[o],

rac Fp —pacdyCTHas CuJia 3aTs’KKHM BUHTOB, O6CCHC‘II/IBaIOH_[aH HEPACKPBITHUC CThIKA

KPY4Y€HUA NO IK6UBATEHNHBIM HANPDANCEHUAM. O, 1

noJi Harpy3koi, H Fo =[K; (1 -x) +x] Fs

K, —xoadduimenT 3atsxku; 1mpu nocrossHHOM Harpyske K, =1,25...2;

x—K03(PUIMEeHT OCHOBHOMU Harpy3kH, x =0,2...0,3-17151 coeAMHEHUS CTAIb-
HBIX U YyTYHHBIX JeTaliei 6e3 mpokianok, x =0.4...0,5 — 1u1st MeTalTn4ecKux aeTa-
JIeH ¢ yIpyruMu MpokiaakamMu (pe3uHa, mapoHuT);

Fs = 0,5Ry — cuna, BocipuHuMaemasi OJJHUM CTSKHBIM OosiToM, T1ie Ry —

OompITIas U3 peakiuii B MOIIMITHUKAX B BEPTUKATIHLHOM IIOCKOCTH, H;

2

A — TTomaab OIMacHOTO CEUEHUS BUHTA, A = Tp , MM?,

TJIe paCUeTHBIN AUaMeTp Hape3aHHoi# yactu BuHTa d,= dz-0,94p,
177



rae dy —Hapy>KHbBIH JuaMeTp pe3bObl, P —I1ar pe3bObl /1.K5,c401/,
[0] — momyckaemoe HampsbKeHUE TP HEKOHTPOJIUPYEMOH 3aTsDKKe; 1Iist 601-

TOB ¢ quameTtpoM J0o 16 mm: [c] =(0,2...0,25) o

CraHapTHbIE KpETeKHbIE IeTau OOLIEr0 Ha3HAYEHHUS U3TOTOBIISIIOT U3 HU3KO- U
CPEIHEYTJICPOIUCTHIX CTalel OOBIKHOBEHHOTO KauecTBa CT3, Ka4eCTBEHHBIX

craneii — crans 10, 20, 35 u np.

CrayibHble BUHTBI, OONTHl M IIMWJIBKUH H3TOTOBISIOT W3 MaTepuaioB 12
KJIACCOB TMPOYHOCTH, KOTOpbIE€ O0O03HAYAIOTCA JIBYMs YHCJIaMU: IEPBOE YHCIIO,
yMHOkeHHOe Ha 100, paBHO mpeneiry NpOYHOCTH MaTepuaia; €Ciu MEPBOE YUCIIO
YMHOXHUTH Ha BTOpoe U Ha 10, momyunm npenen tekydectu marepuana. Hanpumep,
4.6: 0, = 400 MlI1Ia, o, = 240 MlIlIa.

JIns OTBETCTBEHHBIX JETAJIEW HWCHOJIB3YIOT JieTMpoBaHHble cTamu 40X,
30XT'CA.

3ananue 1JIA MPAaKTU4eCKO padoThI:

[TpoBepUTh MPOYHBIX CTSHKHBIX BUHTOB MOAIMIMITHUKOBBIX y3J10B BEIOMOIO Bajia
UIMHAPUYECKOTO 3y04aToro peaykropa BUHTOB (puc.l). uamerp BunTOoB d)
=10MM, KOTMUECTBO BUHTOB N=4, miar pe3b0bl KPYIHBIH, KJIacC MPOYHOCTH 5.6 U3
ctanu 30 mo 'OCT 11738-84. McxoaHble JaHHbBIC: MAaKCUMaJlbHAs pEaKIIUs MO/1-
IIUITHYUKA B BEPTUKAJIBHON MJIOCKOCTH /APUHAMb NO Pe3yIbmamam npakmuieckou
pabomwr Nel 5/

Xoj BbINOJHEHUS PadoThlI.

1.OnpenenuTh BeIMYHHY CHITBI, IpuXoasmieiics Ha 1BuHT Fy = Ry|/2.

2.0npenenuTh MEXaHUYECKUE XapAaKTEPUCTUKH MPOYHOCTH MaTepHaa: Gy =
Cr = U JIOITyCKaeMOro HampsiKeHus [G].

3.0npenenutsh paCYeTHYIO CUITY 3aTSIKKU BUHTOB.

4.0npenenuTs II0aab OMacHOTO CEUCHUS.

5. OnpenenuTh SKBUBAJICHTHBIE HATTPSAKEHUSI.

6. [Ipoananu3upoBath pe3ynbTar U cAeNaTh BHIBOJ O MPOYHOCTH.

7. OTBETUTH Ha KOHTPOJbHBIE BOIIPOCHI.
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8. CchopMynupoBaTh BBIBO/I 110 paboTe.
KoHTpoJibHBbIE BOPOCHI.
1.Yrto xapakrepusyeTr 4uciI0BOe 0003HaYEHUE Klacca MPOYHOCTH OonTa?
2. Kak onpenensieTcs 1omyckaeMoe HanpsbKeHUe 11 00JITOB Ha pacTsbkeHue?
3. Haznauenue 00nTOB, MpeAHa3HAUCHHBIX JJIS1 KPETJICHUS TIOAIIMITHUKOBBIX (hraH-
LEBBIX KPBILIEK PETYKTOPOB?
4.Bujpl Harpy»eHus CTSHKHBIX 00JITOB, PeTHA3HAYCHHBIX JIJISl KPEIUICHUS 01~

[IUITHUKOBBIX (PIIAHIIEBBIX KPBILIEK PETYKTOPOB?

OTt4er o padore.
[Ipaktuueckas pabora Ne25.
PacueT pe3r00BOro coeIMHEHNS TP TIOCTOSTHHOM HAarpy3Ke.
Llens:
1.3aanme K mpakTH4IeCKor padoTe
2.cxogHble JaHHEBIE:
3.0mnpenenenne BETMIUHBI CHITBI, TPUXOJsieiics Ha 1BuHT Fy = Ry|/2.
4.OnpenencHue MEXaHNYECKUX XapaKTEPUCTHK MTPOYHOCTH MaTepHAJIa: Gy =
Or = U JOITyCKaeMOro HanpsiKeHus [G].

5.0mnpeneneHre pacyeTHON CUITbI 3aTSKKU BUHTOB.
6.0mnpeaenenne mIomaad OmacHOTO CEUSHUSI.
7. OnipesiesieHre SKBUBAJICHTHBIX HATIPSDKCHHIM.
8. BeiBO O MPOYHOCTH.
9. OTBeTHI HAa KOHTPOJIBHBIC BOIIPOCHL.

10. BeiBog o pabore

179



KpuTtepun onieHnBaHus BbINOJHEHUS] MPAKTHYECKHUX pPadoT.

Ne n/mt Kpurepuu onenuBanus Onenka

BeinosiHeHre paOboOThI B ITOJIHOM COOTBETCTBHH C
1 METOAMYECKUMHU PEKOMEHIAIUAMH 0€3 TTOMOIIN 5 (OTJIMYHO)

npenoaaBaTeisd

BrimonHeHue paboThl B TOJTHOM COOTBETCTBHUH C
METOAMYECKUMH PEKOMEHIAIUSMU C HECYILECT-
2 4 (xopor1o)
BEHHBIMU OIIMOKAaMH, UCTIPABICHHBIMU CaMOC-

TOATCIIBHO

Brimonnenue pa6OTH B OCHOBHOM B COOTBCTCTBHHU C

MCTOAUYCCKUMHU PEKOMCHAAIUAMU C HECYIICCTBCH- 3

3
HBIMH OH_II/I6KaMI/I, HUCIIPABJICHHBIMHU C IIOMOIIBIO IIPEC- (y,Z[OBJ'IeTBOpI/ITeJ'IBHO)
moaaBaTeisd.
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