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AKT corjiacoBaHus
METOIMYECKUX PEKOMEHAIMHI IO BHIMOTHEHUIO MPAKTUYECKUX padOT
no nucnuruinHe « TexHudeckas MexaHuKay
JUIs CTyIeHTOB cnienuainbHocT 15.02.12 MoHTax, TeXHUYecKoe 00CTyKMBaHHUE U
PEMOHT MPOMBIIIJIEHHOTO 000pyI0BaHUS (TI0O OTPACIIAM), pa3paboTaHHBIX MPENo/Ia-
BareneM FOYpI'TK nukunoii I'.H.
[IpeacraBieHHble METOIUYECKHE PEKOMEHIAIMKU COCTABIIEHBI B COOTBETCTBUU
C mporpamMmor y4eOHOH TUCIHIUIMHBI, pa3pabOTaHHOW Ha OCHOBAaHUU Tpebo-
BaHUU K pe3yslbTaTaM OCBOCHHUSI OCHOBHOM 0Opa3oBaTeNbHON MpOTpaMMbl U
TpeOOBaHUI K YMEHMSIM M 3HAHUSAM 0 JUCHUIUIMHE « TeXHuUYeckass MeXaHHuKay 1o
cneruanbHOoCcTH 15.02.12 MoOHTaX, TeXHUYECKOe 00CTy)KUBaHUE i PEMOHT TIPO-
MBIIIUIEHHOTO 000py10Banus (110 oTpacisM)» onpeaeacHabiMu GI'OC CIIO.

PaccmaTpuBaembie METOIUYECKUE PEKOMEHIAIIMN MPEyCMAaTPUBAIOT BBITTOJIHEHUE
25-Ti ipakTUIecKux padot (454uacoB). Temarnka mpakTHYECKUX PabOT OXBATHIBACT
BCE paslieNbl TUCHUIUIMHBI, obOecredynBaeT (POpMUpPOBAHUE YMEHUMW, 3HAHWUMA 10
JUCHHILTAHE (9JICMEHTOB KOMIICTCHIIMI BBIMYCKHHKA), omnpenensiempie @I'OC 1o
naHHo  cnenuanbHocTH. CojepkaHue TMpaKTUYECKUX paboT  obecreynBaeT
BBITIOJTHEHUE 3aJJaHUH BTOPOTO YPOBHSI YCBOEHUSI.

Metoanueckue peKOMEH 1Al COOTBETCTBYIOT YPOBHIO MOJITOTOBKH BBIMYCK-
HUKa cpeaHero mnpodeccuoHaibHOro obOpazoBaHus, omnpeaensiembie PI'OC u
MOTYT ObITh PEKOMEH/IOBaHbI JIJIsl UCIIOJIL30BaHUSA B 00Pa30BaTEIbHOM Mpoliecce
no cneruanbHocTi 15.02.12 MoHTaX, TEXHUYECKOE OOCITYKUBAHUE W PEMOHT
MIPOMBITIIUIEHHOTO0 000pYy10BaHuUs (IO OTPACIIsiM) 10 ITporpamme 6a30BO MOrOTOB-

KH.



MHNOACHUTEJBHASA 3AIINCKA

MeTtoanueckre peKOMEH/IalUY 110 BBIOJHEHUIO MPAKTUYECKUX padoT MpeaHas3-
HA4yeHBI U CTYJEHTOB crneruaibHocTi 15.02.12 «MoHTax, TEXHHYECKOe 00CITy-
’KUBAHUE U PEMOHT MPOMBILIIIEHHOTO0 000pyA0BaHU (IO OTPACIISIM)

[IpakTrueckre pabOThI ABISIOTCS BaXKHBIM JJIEMEHTOM H3YYCHUS JIUCIUIUIAHEIL.
B pesynbraTe BBITIOJHEHHS] MPAKTUYECKUX PaOOT CTYACHTBl CHUCTEMATU3UPYIOT U
3aKpeIUISIIOT TEOPETUYECKU Marepual, (HOPMHUPYIOT 3SJIEMEHTHI o0mux u
po¢heCCUOHATIBHBIX KOMITIETEHITUH .

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

I71EMEHM 08 C1eOYIOUUX KOMNEMEeHUUIL:

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

OK 3. IlmanupoBath U peaan3oOBBIBATh COOCTBEHHOE MPO(GEeCcCHOHANIBHOE U
JUYHOCTHOE Pa3BUTHE

OK 4. PaboTtath B KOJUIEKTUBE U KOMaHJ€, d(PPEKTUBHO B3aMMOIEHCTBOBATH C
KOJIJIEraMu, PyKOBOJCTBOM, KIIMEHTAMU

OK 5. OcymecTtBiasiTh YCTHYHO M NHUCBMEHHYK) KOMMYHHUKAlHIO Ha
rOCyJapCTBEHHOM $3BIKE C YYETOM OCOOEHHOCTEH COLMAIBbHOTO U KYJIbTYPHOTO
KOHTEKCTa

OK 6. [IposBIATE rpaaaHCKO-IIATPUOTUYECKYIO MMO3ULHI0, TEMOHCTPUPOBATH
OCO3HAaHHOE MMOBEJCHNE HA OCHOBE TPAAUIIMOHHBIX O0IIEUEIOBEYECKUX LIEHHOCTEN

OK?7. ConelicTBOBaTh COXpPaHEHUIO OKpY>Karoleu cpenpl,
pecypcocbepexennto, 3hPEeKTUBHO ACHCTBOBATH B YPE3BhIUAMHBIX CUTYAIIUSX.

OK 9. Hcrnonp3oBaTh WHPOPMAIMOHHBIE TEXHOJOTUH B MPOodecCHOHATHLHOM
NS TENbHOCTU

OK 9. Hcrnonp3oBaTh WHPOPMAIMOHHBIE TEXHOJOTUH B MPOdeCcCHOHATHLHOM

ACATCIIBHOCTHU



OK 10. TIlo;mb3oBarbcsi  mpodeCCUOHANBHOW  JIOKYMEHTAale  Ha
rocyJapCTBEHHOM U MHOCTPAHHOM SI3bIKaX

I[IK 1.1.0cymmecTBasTh pabOThI MO TMOATOTOBKE EIWHUI] OOOpYAOBAHHUS K
MOHTaXy
[1K 1.2. [IpoBOAWTHE MOHTa MPOMBILIJIEHHOTO 000PYJ0BaHUS B COOTBETCTBUU

C TEXHUYECKOU TOKYMEHTALUEN

[IK 1.3.IIpon3BoauTh BBOJA B SKCIUTYaTAIlMIO U UCIBITAHUSA MPOMBIILICHHOTO
000pyI0BaHUs B COOTBETCTBUU C TEXHUUYECKOUN JOKYMEHTAILINEH

[1K 2.1.ITpoBoauTh periaMeHTHbIE padOThI 0 TEXHUYECKOMY OOCITYKUBAHUIO
MIPOMBIIUIEHHOTO O00OpY/IOBaHHUS B COOTBETCTBUHM C JOKYMEHTalUMed 3aBOja-
M3rOTOBUTEIS.

[1K2.2.0cymecTBisITh ~ TUATHOCTUPOBAHUE  COCTOSIHUSI — MPOMBIIUICHHOTO
o0opynoBaHus U Je(EKTalUIO €ro Y3JI0B U 3JIEMEHTOB

[1K2.3.1TIpoBoauTh PEMOHTHBIE paboThI 1o BOCCTaHOBJICHUIO
paboTOCIIOCOOHOCTH MPOMBIIIIIEHHOTO 000PY10BaHUS

[1IK 2.4.BpINONHATH HaJdaJ04YHbIE U PETYJIUPOBOYHBIE pA0OTHI B COOTBETCTBUU
C IIPOU3BOJICTBEHHBIM 3a/IaHUEM

[1K3.1.0npenenste OIITUMAJIbHBIC METO/IbI BOCCTAHOBJICHHUS
paboTOCIIOCOOHOCTH MPOMBILIIIEHHOTO 000PY10BaHUs
JIMYHOCTHBIX PE3YJIBTATOB:

JIP-4. TlposiBAsitolMid ¥ JIEMOHCTPUPYIOIIMH  yBaXEHHE K  JIIOASIM
,OCO3HAIOUIMM IIEHHOCTh COOCTBEHHOTO TpyZAa, CTPEMSUIUICS K (OPMUPOBAHUIO B
CETEBOH CpeJie TMYHOCTHOTO U MPO(PECCHOHATBHOTO KOHCTPYKTUBHOTO «IIM(POBOrO
cuenay.

JIP  -7. Oco3Hatomuii NpUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKa,
YBaXarolMid COOCTBEHHYIO U YYXYH YHHKAJIbHOCTb B PAa3IUYHBIX CHUTYyalUIX BO
BCcex popMax U BUAAX AEATEILHOCTU

YMEHMH:

-MPOU3BOJIUTH PACUEThl MEXAHUUECKHUX Mepead U MPOCTEHIINX COOPOUHBIX

SITUHUII;



- YUTaTh KHHEMATUYECKUE CXEMBI;

- OIIPENEIIATH HAIIPSDKEHUS B KOHCTPYKIIMOHHBIX YJIEMEHTAX.

3HAHMH:

- OCHOBBI TEXHUYECKON MEXaHUKU;

- BUJIbl MEXAHU3MOB, UX KHHEMATUYECKUE U TUHAMUYECKUE XAPAKTEPUCTUKH;

- METOJIMKY PacydeTa 3JIEMEHTOB KOHCTPYKIIMM HA IPOYHOCTD, KECTKOCTh U
YCTOMYMBOCTB IPU PA3NIUYHBIX BUAAX Aedopmanny;

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

Bce mnpakrtuueckue paboThl colep:kaT HaMMEHOBAHHE, 1IEJb, IEPEUEHb dJIe-
MEHTOB (POPMHUPYEMBIX YMEHHUMH, 3HAHUM, KPATKUl TEOPETUYECKUA Marepuay, XOA
BBITIOJTHEHUSI pa0dOThI, POpMY OTUETa, KOHTPOJIbHBIE BOIIPOCHI (C LEIbIO BBISIBICHUS U
YCTpaHEHHMs HEI0YETOB B OCBOCHUH MaTepHaa).

B nmpakTtuueckux paboTax MNpPUBEACHBI BapUAHTHI MHAUBUIYAJTbHBIX 3aJaHUN.
HekoTopeie mpakTuueckue paboThl HOCAT KOMIUIEKCHBIM XapakTep, T.€.pe3yJbTaThl
MPEABIAYIINX MPAKTUYECKUX PaOOT SBIIAIOTCS MCXOJIHBIMU JAHHBIMH JJIS BBIIIOJIHE-
HUS [OCNIEAYIOMKX. B TaHHBIX METOIMYECKUX PEKOMEHJAIUAX IPUBEIEHBI paboThI,
COZIEp’)KaHUE KOTOPBIX IMPEAYCMATPUBAET BBINOJHEHHUE 3aJaHUM BTOPOrO YpPOBHS
YCBOECHHS.

OTueThl CTYAEHTOB MO MPAaKTHYECKHUM padoTaM BBIMOJHSIOTCS Ha JIMCTaX
¢dopmata A4 B COOTBETCTBUU C POPMaMU OTYETOB, IPUBEICHHBIMH B METOANYECKUX

PEKOMEHIAIUAX.



IlepeyeHb NpakTHYEeCKUX padoT

No Ko.
Tema npakTuyeckux padboT
paboThI 4acoB

1 OmnpeneneHue peakiuii cBsi3en 1

9 OmnpeneneHue rJIaBHOrO0 BEKTOPA U IMIABHOTO MOMEHTA IIOCKOM 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 JIBUKEHHUSI TOUKU 2

7 [TocTpoenue >mtop NpOoAOIbHBIX CUIT 1 HOPMAJIbHBIX 9
HaIpsHKEHUH, orpeiesieHrne adCOIIOTHOTO YJIMHEHUs Opyca

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

9 BrlmoiHeHrEe pacyeToB IIMOHOYHBIX COSAMHEHUN Ha Cpe3 U 5
CMSITHE

10 Omnpenenenue TJIABHEIX ICHTPAIbHBIX MOMEHTOB HHEpLHH 9
COCTAaBHBIX CEUCHHM

11 [locTpoeHue An0p KPyTAIIKUX MOMEHTOB 1

12 BrlmoiHeHHe pacyeToB Ha MPOYHOCTh U KECTKOCTh IIPH 9
KPYYECHHUH

13 [TocTpoenue >miop NOonepeyHbIX CHII U U3THOAIOIINX MOMEHTOB 2

14 PacueTpl Ha MPOYHOCTH IPH U3rH0e 2

15 PacueT Opyca Kpyriioro momnepevyHoro ce4eHus Ipu COBMECTHOM 9
JEHCTBUN M3TH0A U KPYUCHUS

16 KunemaTnueckuili 1 AMHAMUYECKUN PacueT MHOTOCTYIIEHYATOTO 2
pUBOJIA

17 Pacuet mummHapudeckoit 3y0uaToil nepeaaun Ha KOHTAKTHYIO 5
POYHOCTH M HAMPSHKEHUAM U3ruda

18 Pacuer uepBsiUHOM Nepeayu 0 KOHTAKTHBIM HAPSIKEHUSIM 2

19 M3yyeHue KOHCTPYKIMH LWIHHIPUUYECKOT0 PEIYKTOpa 2

20 M3yyeHue KOHCTPYKIIMH YEPBIYHOTO PEIyKTOpa 2

21 Pacuer peMeHHOM nepenadn 2

22 Pa3paboTka KOHCTPYKITMU TUXOXOJIHOTO Bajia PEIyKTOpa 2

23 [ToxOop MOAIMMITHUKOB JJ1sI TUXOXOAHOTO BaJia PEAYKTOpa 1

24 PacyeT cBapHOTO COECIMHEHUS 1

25 PacueT pe3p00BOro coeIMHEHUs IPU MOCTOSTHHOM HArpy3Ke 1
BCEro 45




IIpakTHyeckas padora Nel .
OnpeneseHue peakumnii CBs3eii.
Ileab: oOCBOEGHHE METONMKM OIPEACICHUS PEaKUUMWd CBSI3€M CTEP:KHEBOU
CUCTEMBI.
Ymenua (snemenmovi):— onpedensmv uanpsdicenus 6  KOHCMPYKYUOHHBIX
anemenmax (ONPenesATh MPOSKIUU CUII HAa OCh)
3nanusn: - ocnoevl mexuuueckou mexanuxu; (YpaBHEHHS DPaBHOBECHUS ILIOCKOU

CHUCTCMBI CXOOAIIIMUXCSA CUJI, (bOpMy.TIBI AJI1 OIIPEACIICHUS ITPOCKIUN CHJIbI Ha OCB).

Teopernuecknii MaTepuaJl

Cucrema cuji, JTUHUU JEUCTBUS KOTOPBIX JIEKAT B OJIHOM IUIOCKOCTH H
MEPECEKAIOTCS B OJJTHOM TOUYKE, HA3bIBAETCS TMIIOCKOW CUCTEMOW CXOISIIUXCS CHIL.
YcnoBue paBHOBECHS JIJIsi JAHHOW CUCTEMbI CHJI B aHAIMTUYECKOU (popmMe MOKHO
chopMynMpoBaTh CIEAYIOMMUM 00pa3oM:  [lnockas cucmema cxo0auuxcs Cull
HAaxo0umcs 8 pagHo8ecuUl, eciu pagHOOelicmeyIiouas CULa CUCMeMbl PAGHA HY 0.

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

n
n
3" Fyy = 0.
]

Benuuuna npoexyuu cunvt Ha oce paBHA IPOU3BEACHUIO MOIYJIS CHUIIBI HA KOCHHYC
OCTPOTO yTiia MEXIy BEKTOPOM CHIIBI M OChIO (puc.1). I[Tpoekius cuisl Ha OCh UMEET
3HAK: NOJOHCUMENbHBIU NPU OOUHAKOBOM HANPAGIeHUU BEKTOPA CUJIbI U OCH U OMpU-
yamebHblil TIPU HATIPABJICHUH BEKTOPA CUJIBI POTHBOIIOJIOKHO TIOJIOKUTEITEHOMY
HaIPaBJICHUIO OCH.

YacTHble ciIy4yau OonpeeieHus MPOSKIIMH CUITbI Ha OCh!
1. ecu cuna napannenbHa OCH, TO €€ TIPOSKIHSI Ha 3Ty OChb PAGHA BeUHUHE
sekmopa cuavi(puc.l);

2. ecnu cuila nepneHOUuK)IspHA OCH, TO €€ MIPOEKIUS Ha ATy OCh PABHA HYJIO

(puc.1):



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

F e Fiq 180°
b DAL
l l 1

Pucynok 1. IIpoekuusi Cuibl Ha OCb.

B nanHoil npakTHueckoii paboTe UCTIONb3ys YPaBHEHHS PAaBHOBECHS IUIOCKOW CHCTEMBI
CXOJAIIUXCS CU TpedyeTcs ONpeeuTh Peakluy JBYX MapHUPHO COETUHEHHBIX
MexIy co00il cTepKHEH, YAEPKHUBAIOIUX IPY3HI.
IIpumep. Onpenenuts peakuuy CTEPKHEH, YAEPKHUBAKOIMINAX TPY3bI
Fi=70kHuF, =100 xkH (puc. 2,a).

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

Pucynok 2. CxeMa pacueTa K npumepy.

2.0cBoboxaaem mapHup B ot cBs3elt u n300pakaeM JeHCTBYIONME HA HETO
aKTUBHBIC CUJIbI F1 Fy.
3.3aMeHuM cBs3u UX peakiusiMu R 1 Ry
4.BpiOupaeM CUCTEMY KOOPJIMHAT, COBMECTUB OCh y IO HampaBieHU0 R;
(puc.2,0) u cocTaBisieM YypaBHEHUS pPABHOBECHUS JIsi CUCTEMBI CHIL,
JNEUCTBYIOIIMX Ha mwapHup B:
Y Fix = F2:cos 30°— Ry cos45°=0 (1)
> Fiy =-F1 + F2 -c0s60°+ Ry + Ry cos45° =0 (2)

5. Onpenensem peakiuu crepxkueit R1 u Ry, kH:

N3 ypaBuenus (1)



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

| =122«H
cos4y’ 0,707

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

3HaK MUHYC epe]l 3HaueHneM R; yKka3bpIBaeT Ha TO, 4YTO IEPBOHAYAIBLHO BHIOPAHHOE

HaIlpaBJIEHUE PEAKI[MU HEBEPHO, CIEAYET HAIIPaBUTh peakUuuio R, B MpoTUBOMOIIOXK-

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

MOKa3aHO [TPUXOBBIM BEKTOPOM).

6. [IpoBepsieM PaBMIIBHOCTD MOJTYYEHHBIX PE3YJIbTaTOB, BHIOPAB HOBOE PACIOJIONKE-

Hue ocel koopauHatT X1, Y1 (puc. 2, B). OTHOCHUTEIBHO ITUX OCEU COCTABIIsIEM ypaB-

HeHUs paBHOBecus: XFi=— R, €0545°+F;-cos 15°—F;-cos45°=0, (3)
YXFiyn = Ri1i—Ficos45°— Ryrcos45° —F; cos75°=0. (4)

N3 ypaBHeHuss (3) Haxoaum

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

=66,6xkH
cos45’ 0,707

R,

[loacraBnsist HaliieHHoe 3HaueHWe R, B ypaBHeHue (4), mnoxydaem
R, =70- 0,707 + 66,6- 0,707 + 100 -0,258 = 122 kH
3nauenus peaknuii Ry u Ry, monmy4yennsie npu pemenun ypasHenuit (1) u (2),
COBIAJAIOT MO BEJIMYMHE U HAIPABJICHUIO CO 3HAUCHUSIMU, HANICHHBIMU U3 ypaBHE-
Hui (3) u (4), ciuedoBaTeNbHO, 3aja4a pEIICHA MPABUIBHO.
3ananne k mpakTu4yeckoii padore:  OnpenenuTs peakuu cTepkHen (puc.3).

Ta6muma 1. Mcxoauble qaHHbIC K MpakTHYecKoi padote Nel.

.N‘g Ne cxembl i & N Ne cxembl & &
BapHaHTa xH xH 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

10




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

Pucynox 3. Cxembl CTEp)KHEH K pakTU4IecKoit padbote Nel

11




KoHTpoJibHbIE BONIPOCHI:

1.3anummre Gopmyssl A1 ONpeAesIeHUs IPOEKIUU 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.BeiOpaTh Teno (TOuKy), paBHOBECHE KOTOPOT'O CIEAYET pacCCMaTPUBATh.
2.0cB0OOOAUTH TEJIO OT CBA3EH M M300pa3uTh NEHCTBYIOLINE HA HETO AKTUBHBIE CUJIBI U
peaKkuu OTOPOIIEHHBIX CBA3EH.
3.BriOpaTh ocu KOOpAMHAT U COCTABUTH YPAaBHEHHS PABHOBECHS, UCIONB3Ysl ypaBHe-
HHS pABHOBECHS CUCTEMBbI CXO/SAIIUXCS CHIL
4.0npenenuts peakuuy CTEp)KHEH W3 pelIeHUs yKa3aHHOM CHCTEMbl YpaBHEHHM.
5.IIpoBepuTh MPaBUIBHOCTH MOJYYEHHBIX PE3YIHTATOB
6.0TBEeTUTH Ha KOHTPOJIbHBIE BOIPOCHI.
7.Cnenathb BBIBOJ IO paboTe.
OTtuer no padore

[Ipaktuueckas padora Nel

OnpeneneHue peakinii CBsI3ei.

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

8.BriBoa 1o pabore.
12



IIpakTnueckasi padora Ne2
OmnpenesieHue rJ1aBHOT0 BEKTOPA M INIABHOT0 MOMEHTA IJIOCKOH CUCTEMBbI CHUL.
Hean: hbopmrupoBaHre yMEHUN 3aMEHSTh TIOCKYIO POU3BOJIBHYIO CUCTEMY CHJIT
OJHOM CUJION U OJTHOW Mapou CHUJL.
YmeHusi: (351IEMEHTBI) onpeodenims HAnPANCeHUsl 8 KOHCMPYKYUOHHBIX dIeMEHmMax
3nanusn: - ocnogvl mexnuueckou mexanuxu (Teopema [lyaHco, nonsitue o raaBHOM
BEKTOPE U TJIABHOM MOMEHTE) ;
Teopernyeckuii MmaTepua.
Ha ocHoBanuu Teopemsl IlyaHco: cuny modcno nepenecmu napaiieibHo TUHUU ee
0elicmeust, Npu dMOM HYHCHO 000a8uUmMsb NApy Cuil ¢ MOMEHMOM, PAGHLIM NPOU3EEOe-
HUI0 MOOYJISL CUTbL HA pACCMOsIHUe, Ha KOMopoe neperecerna cuia. IlosiBuBIIascs npu

MEPEHOCEe CUIIBI TTapa HAa3bIBAIOT npucoedunennol napot (puc.l).

qe

|Fl=|Fl=|F) m=Fa

Pucynok 1. [IpuBeneHue cuibl K TOUKE.

HWcronb3yst 1Uis TUIOCKO# CUCTEMBI TIPOU3BOJIEHO PACTIONIOKEHHBIX CHII (pHC.2)
teopemy IlyaHnco nepenocum Bce cuiibl B LieHTp npuBeaeHus O. ITyyok cun B Touke
O MOXHO 3aMEHUTb OJHOUN CHIION — 21asHbIM 8ekmopom cucmemul F,,. [ naswwiii
8EKMOp paGeH 2eoMempuyeckol cymme BEKTOPOB IMPOU3BOJIBHON TIOCKOW CHCTEMBI

CHIJI.

Pucynok 2, [IpuBeaeHue niocKoi NpOU3BOJIbHON CUCTEMBI CHIT K LIEHTPY.
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HpOCHI/Ipy}I BC€ CHJIBI CUCTCEMBI Ha OCH HpHMoyFOHBHOﬁ CUCTCMbI KOOpAMWHAT U,
CJIOXKHUB COOTBCTCTBYIOIIUC ITPOCKINHU CHUJI HA OCH, ITOJTYYUM IIPOCKIHUU I''TABHOI'O

BEKTOpa Ha ocu X U Y. Fron =2ZF; Frp = 2R,

Moynb r1aBHOTO BEKTOpA:
-
-Flwl = "I.fll Frjnj + F‘rz::s.‘
OO0pa3yromIyrocs CUCTEMY Map CHUJI MOYKHO 3aMEHHUTH OJHON SKBUBAJICHTHOU Mapoit

— 2/1A8HbIM MOMeHmMOoM cucmemol M.,. [ 1agHblil MoMenm cucmemsl CUl pagen
aneebpauyeckol cymme MOMeHmMo8 CUl CUCTEMbI OTHOCUTEIILHO TICHTPA MPUBEICHUS.
Mo, = my +mg + mg + -+ fg;
n
Mo = Y molFy).
i
Taxum 0b6pa3zom, Npou3B0IbHAS NIOCKAS CUCEMA CUTL NPUBOOUMCS K OOHOU CUTle
(rmaBHOMY BEKTOPYFr; CUCTEMBI CHIT) U 0OHOMY MOMeHmy (TTTAaBHOMY MOMEHTY My,
cucteMsl cui). [Ipn n3MeHEeHNHN TIOJT0KEHUS TOUKH MMPUBEICHUS BETMYUHA 21A6HO20
8eKmopa He uzmeHumcs. Benuuuna enaenozco momenma npu nepeHoce IeHTpa Mpu-
BEJICHUS UBMEHUMCS, T. K. MEHSIFOTCSI pPACCTOSTHUSL OT BEKTOPOB CUJI JI0 HOBOM TOUYKU
TIPUBEICHUS.
[Ipu npuBeeHUH CUCTEMBI CUJI K TOUYKE BO3MOXKHBI CIIEIYIONTNE BAPUAHTHI:
1.F=0; M, #0 -Teno Bpamaercss BOKpYT HETOBIXKHOM OCH;
2. M;; =0; Fy #0 -Teno aBmKeTCs MOCTYIATENIBHO;

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-

JaTb OaHHasA CUCTEMaA CHIJI.

IIpumep: OnpenenuTs IIIaBHBINA BEKTOP U IIaBHBIA MOMEHT IUIOCKOM MPOU3BOJIBHOM

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

14



£, =30k
Al
Y= F11 Py
<H\W/I
F=t
a ‘\ - —_— X
a Fx,=bH B
Fon F=201
M

Pucynok 3.Cxema Harpy>xeHus K Ipumepy.
1.Pa3noxenre HaKJIOHHOM cuiibl F1 Ha JIB€ B3aMMHO MEPHEHANUKYIISPHBIE COCTaBIISIO-
mue Fua u Fy Fx1 =F1-cos 60° =10-0,5=5 Fy1 = F1-cos 30° =10-0,87=8,7
2. OnpeziesieHHe TJIaBHOTO BEKTOPA.
2.1. OnpenencHue MPOSKIIMA TIIABHOTO BEKTOPA HAa OCh X
[Mpoekums kaxaoi cuibl Ha och X:  (Fx1)x =-5; (Fy1)x =0; Fax=0; Fsx =12;
Fax =30; Fsx=0.
Frax =(Fxa)x +( Fya)x + Fox + Fax + Fax + Fsx=-5+ 0+ 12+ 30+ 0=37
2.2. OnpeneneHne MpOeKIMK IIIaBHOTO BEKTOpa Ha OCh Y
[Mpoexuus xaxaou cumbl Ha ock ¥Y: (Fx1)y =0;  (Fy)y =8,7; Foy =-20; Fs, =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 MOyJIs TJIIAaBHOTO BekTopa, H

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

2NxX
OHpGI[eJ'ICHI/IG HaIIpaBJICHUSA TJIABHOI'O BEKTOpa

any

o = arcsin

=arcsin 213 =arcsin0.4989=29,9°
2,69

(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,y(Fx1) =0: M,(F2) =20-2 =40; M,(F3) =0;
Mo(F2) =30-1 =30; M,(Fs) =0

15



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 BPAIIATCIbHOC ABHKCHUA

BOKpyT Touku O.

X0/ BBINOJHEHUA
1.M300pa3uTh 3alaHHYI0 CUCTEMY CHJI B COOTBETCTBUHU C BAPUAHTOM.
2.Pa3noxuTh HAaKJIOHHYIO CUJTy Ha JIB€ B3aUMHO MEPIEHAUKYIISIPHbIE
COCTABJISIFOLIME.
3.0mpenenuTs MPOEKINIO KaXI0H CHIIBI Ha 0Ch X (MCTIONB3yiTe (POpMyIIBI AJIs
ONpeaeIeHUs IPOEKIIMU CHIIBI Ha 0Chb0).
4.0npenenuTs IPOEKIMIO TJIABHOIO BEKTOpPa Ha OCh X.
5.0npenenuTs NPOEKUUI0 KaX 01 CUJIbI HAa OCh Y.
6.0npenenuTs NPOEKIMIO IIIaBHOTO BEKTOpa Ha OCh Y.
7.0npenenutb MOJIyJib TJIABHOTO BEKTOPA.
8.0mpenenuTs HallpaBJI€HNUE TJIABHOTO BEKTOPA.
9.0mpenenuTh MOMEHT KaXKIOM CHITBI OTHOCUTEIBHO 33IaHHOTO IIEHTPa
MPUBEICHUS.
10.0OnpenenuTh BEIMYUHY U 3HAK TJIABHOTO MOMEHTA.
11.1300pa3uTh Ha cXe€Me€ IIaBHBIM BEKTOP U TJIABHBIA MOMEHT.
12. Vka3ars IBHKEHUA Tella, BO3MOKHBIE 10 J€HCTBUEM 3aJaHHONM CUCTEMBI
CHII.
13.01BeTUTH HA KOHTPOJIbHBIE BOMIPOCHI.

14.ChopmynupoBaTh BBIBOJ IO padoTe.

3amanue K npakTH4YecKol padore: OnpenennuTh rJIaBHbIA BEKTOP U TJIABHBIN

MOMEHT IJIOCKOM MTPOU3BOJILHOM CHUCTEMBI, TPUBEACHHON HA PUCYHKE 4, TIpU €€

IMPUBCIACHHHU K 3aIAHHOMY IICHTPY,; BBIICHUTh KAaKHWC ABUKCHUSA MOKCT CO3/1aTh

3aJaHHasd CuCTEMa CHJI. HCXO,Z[H]'::Ie JaHHBIC IIPUHATH B COOTBETCTBHUU C BAPUAHTOM.

16



Tabnuna VcxonHble JaHHBIE K MPaKTHYECKO paboTe Ne 2.

No Lentp
" Fi,kH | Fo.xkH | Fs,xkH | FaxH | Fs,kH | 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

17
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Pucynok 4.Cxema Harpy>XeHus K paktudeckoil padorte Ne2.
KoHTpobHbIE BONPOCHI

1. UeMy paBeH riaBHBIA BEKTOP CUCTEMBI CUI?
2. Yemy paBeH IIaBHBIM MOMEHT CUCTEMBI CWJI ITPU IIPUBEICHUU €€ K TOUKe?
4. Teno nBUKETCSI pABHOMEPHO U NPSIMOJIMHENHO. YeMy paBHBI TJIaBHBIM BEKTOP U
IJIaBHBIA MOMEHT CUCTEMBI?
5. Teno Bpamaercst BOKpYr HEMOABMYKHOU OCU. UeMy paBHBI IJIaBHBIA BEKTOP U
TJIABHBIM MOMEHT JIEUCTBYIOIIEN HA HETO CUCTEMBI CHJI?

6. HalinuTte ri1aBHBIN BEKTOP U IJIaBHBII MOMEHT CUCTEMBI CHJI, €CIIU LICHTP

15 kH 12 kH 8 kH 20 xR

llﬂKH
y 2 2 M 2m l 2m E

B C D
Pucynok 5. IInockast npon3BosIbHAst CUCTEMA CHUII.

NPUBEJCHHUS HAXOAUTCS B Touke 4 (puc. 5).

OT4eT Mo BHINOJHEHNIO PadOTHI.
[Ipaktuueckas pabora No2

Onpez[eneHHe T'JIaBHOI'O BEKTOPAa U I'TaBHOI'O MOMCHTA IJIOCKOM CUCTEMBI CHJL.

Llens:
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1.Cxema 3a1aHHOM CUCTEMBI CUJT C YKa3aHUEM UX MOJYyJIel B COOTBETCTBUU C
BapUaAHTOM.

2.Paznoxxenne HaKIIOHHOM CHJTBI HA JIBE B3aUMHO TIEPIICHIUKYJISIPHBIC COCTAB-
JSTOLIKE.

3.0npenenenne NPoeKIUK IIIaBHOTO BEKTOpa Ha OCh X.

4.0npeneneHue MpoeKIUK IITaBHOTO BEKTOpPa Ha OCh Y.

5.0mnpenenenne MOyl TJIABHOTO BEKTOPA.

6.0OnpenenieHre HapaBJIEHUS TJIaBHOTO BEKTOPA.

7.01npeneneHre BeIMUYUHbBI U 3HaKa TJITABHOTO MOMEHTA.

8.M300paskeHre Ha cXeMe TJIABHOT'O BEKTOpA U IJIABHOTO MOMEHTA.

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

10.0TBeTHI Ha KOHTPOJILHBIE BOTIPOCHI.

11. BeiBog o padore.

IIpakTnueckas padora Ne3.
Omnpenenenue peakuuii onop.
Hean: ®opMupoBaHUE YMEHHI pacyeTa peakIuii CBs3eit 2-X OMOPHON U KOHCOJBHOU
OaJIoK.
Ymenun(snemenmul): -onpedenimo Hanpadicenusi  KOHCMPYKYUOHHBIX INEMEHMAX
(ompeneneHne HaArpy30K B OMopax OaJOYHBIX CUCTEM);
- IPOU3BOOUMDb pAcyenbl NPOCmeluux coOopoyHslx eounuy (OrpeaeIcHue
HArpy30K B MOIINAITHUKAX);
3uanusa: - ocnogvl mexnuueckou mexanuxku (ypaBHEHHsS] PAaBHOBECHSI CTATUKH IS
MJIOCKOM MPOM3BOJIBLHON CUCTEMBI CUJI, POPMYIIBI JIJIst ONIPENETICHUsT TTPOCKITNU
CHWJIbl HA OCb MU MOMEHTA CHJIbI OTHOCUTEJIBHO TOUKH)
Teopernuecknii MmaTepuaJl
banka- netanb, BRIMOTHEHHAS B BUJE IPSIMOJIIMHEWHOTO Opyca C OJTHOM OMopoun
(>kecTkas 3azienKa, puc. 1B ) Wiau AByMs MIAPHUPHBIMU OMIOPAMU: IIAPHUPHO MOIBUX-

HO#1 (puc.10), ¥ mapHUPHO HEMoABMKHON(pucla).
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Ra -~
MR/ MR - peakTHBHBI MOMEHT
A > RAx S % ‘ Rex ,

%C \ X(Z?
Pucynok 1a. IllapaupHO-HENOABMKHAS Pucynok 1B. JXectkas 3anenka
oropa

Aj > 2 jB » X
7777 Z777

Pucynox16. lllapuupHo-noaBuskHas onopa
BHeraue cuiibl (Harpy3ku), IeHCTByIOIIME Ha Oanky (puc.3):
a) F- cocpenorouennas cuia, npuioxennas B (1) D (puc. 3);
0) M- cocpenoToueHHbI MOMEHT mapsl cuii B (+) C (puc.3) ;
B) PAaBHOMEPHO pacipe/ielieHHas Harpy3ka, MHTEHCUBHOCTHIO (] Ha yuacTke CB;
IPU PELICHNUH 3ajay 3Ty Harpy3Ky 3aMEeHsIOT paBHOAEHCTBYoLIeH Fq, nMeromieit
HaIpaBJeHUE HATrPy3KH, MPUIIOKEHHOMN MOCepeHE IITMHBI IEUCTBUS HATPY3KH

Fq=q - € (puc2);

q

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

2 = D C
¢ ez
Pucynok 2. PaBHOMepHO Pucynok 3. Harpyska, neiicTByromas
pacrpeneneHHas Harpy3ka. Ha Oajiky

Cuny F, npuioxeHHyI0 1o YoM K Ocu 0ajkuy, Ipy peleHu  3a1a4 Heo0Xo-
IMMO Pa3JI0KUTh HA 2 B3aUMHO NEPIEHAUKYJIAPHBIE COCTABIISIIOLINE:

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

20
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Pucynok 4. PaznoxxeHue cuiibl Ha COCTAaBJISIOIINE
B 3agadax, npeyIo’)KeHHBIX B IAaHHOM MPAaKTUYECKOM paboTe, Ha OaJKy IeUCTBYET
IJI0CKasi MPOU3BOJIBHO PACTIONOKEHHASI CUCTEMA CHII (AKTUBHBIX U PEaKTUBHBIX). JlJis
oTpeJeIeHUs PeaKIuil Orop HEOOXOJUMO COCTaBUTh YPaBHEHUS PABHOBECHS.

B03MOKHBI 1151 IIJIOCKOM MPOU3BOJIBHON CHCTEMBI CUJI TPU (POPMBI ypaBHEHUN 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(F«)=0
L M: (Fi=0 Y Fu=0 % Mc(Fi)=0

Jlni penieHus 3aa4 B IpakTU4YeCKor paboTe pekomMeHayercs 2 —as (popma ypas-
HEHUU paBHOBecus. i cocTaBleHUsl ypaBHEHUN paBHOBECUSI HEOOXOIUMO YMETh
OIIPENENATh NPOEKIUIO CUJIBI HA OCH KOOPAHMHAT:

Fx=F-cosa, Fy=F-cosp

PucyHnok 5. [Ipoekius cuibl Ha OCh
[Ipoexuus cuibl Ha OCh paBHA MPOU3BEACHUIO BETUYUHBI CUJIbI (MOIYJIS) HA
KOCHHYC OCMpO020 yIila MEXKY HAIIPABICHUEM CHUJIbI U HAIIPABIEHUEM OCH.
YacTHble ciaydan ONpeneneHus NPOEKIMU CUIIbI HA OCh:
a) ecmu F Il X, To Fx = F;

b) ecmu FL X 1o F, = 0.
21



YcinoBHOE IIPpaBHUJIO 3HAKOB IIPOCKIIMHM CHJIBI HA OCh.
-IIPOCKI U (+), CCJIM HAIIPAaBJICHUC CUJIbI COBIIAAACT C ITOJIOKUTCIIbHBIM HAIIPpaBJIC-
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 JIMHUM JEHCTBUS CUJIBI.

[TpaBmIIO 3HAKOB MOMEHTA CHJIBI OTHOCHTEIHLHO TOUKH
MOMEHT criIbl (+), eciti F cTpeMHTCs TOBEPHYTH TEJIO IO YaCOBOM CTPEIIKE.
MOMEHT CHJIBI ( -) , €CJIM MMPOTHB YACOBOM CTPEIIKU BOKPYT TOYKH A.
Yacrueiii cayqait: Mg(F) = 0, eciu
JIMHWYSI IEHCTBUS CHITBI IIPOXOJIUT Yepe3

Touky K.

Pucynok 6. BpamarensHoe aeiicTBre

cuiibl F BOKpyT TOuku A.
3. PaccMOTpUM HECKOJIBKO IPUMEPOB.
3.1 Ilpumep Nel.

OrnpenenuTh ONOPHBIC PEAKITUHU ABYX OTMIOPHOMN OalKu

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 npumepy 1.
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3.1.1.3aMeHa paBHOMEPHO-PACIIPEACIICHHON Harpy3ku COCpe10TOUYEHHON
cuioit Fg.
FQ=q-1=6-2.5=15(xH)
3.1.2.Pa3nosxenre HakJIOHHOM 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.
3.1.5.3ameHa cBsI3M UX PEaAKITUSIMH.
3.1.6.CocraBiieHre ypaBHEHU paBHOBECHSI.
> Fu=-Ra+Fx=0
d>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: gokaszaTh, yTo Y Fiy =0

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

BriBox: perienue BepHO.
3.1.9.0t1BeT: Rxa=10.32xH:; Rya=2.95kH:; Ryg =23.95xH
3.2. Ilpumep Ne2.
OnpenenuTh OMIOPHBIC PEAKIIMH JKECTKO 3ameMiIeHHoM O6anku. Tpedyercs

OIpCACINTD: RYA, RYA , M R
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M=10kH*m
l F=8kH
i Y ' q=5kH/M
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Pucynok 8 Pacuetnas cxema k npumepy 2.
3.2.1.3ameHa paBHOMEPHO — paclpeeIeHHO Harpy3ku cuioit Fq
Fg=g-¢=5-2=10xH
3.2.2.Bb100p 1MoN0KEHUs MPSIMOYTOJIbHON CUCTEMBI KOOPIUHAT.
3.2.3.3ameHa cBs3u peakiusamu cBsizeld Rya 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+Rya-AB+Fq-BC—-M=-46+18 -2 +10 -2 - 10=56 - 56=0
BriBox: perienue BepHO
3.2.7.01BeT: Rxa =0; Rya = 18kH; Mg = 46 xkHMm
3aianue K npakTudeckoii padore: OnpenenuTh peakiuu cBsazen 6anok (puc.9,10).
HcxonHbie TaHHBIC K TPAKTUYECKON paboTe MpHUHSTH Mo TabiuiaM 1,2 B COOTBETCT-

BHH C BApHUAHTOM.
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Taonura 1.Mcxonusie nanaele 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 F1,xH Fo,xH m, kHm , 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 9 54 1
11 bl 30 2 3 2
12 e 2 5 4 3
13 a 4 27 6 1
14 0 6 23 8 2
15 B 8 29 10 3
16 r 10 30 11 1
17 bl 12 32 21 2
18 e 14 34 34 3
19 a 15 35 23 1
20 0 16 36 24 2
21 B 17 38 15 3
22 r 18 12 17 1
23 bl 19 14 4 2
24 e 20 16 5 3
25 a 2 18 8 1
26 0 4 25 9 2
27 B 5 28 7 3
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Pucynox 10.Cxembl HarpykeHus K 3aaaue 3.
KonTposbHbIE BONPOCHI U 33/1aHUS.
1 .3anummnTe ypaBHEHUSI pABHOBECUS JJIS1 TUIOCKON MTPOU3BOJIBHON CUCTEMBI CHIL
2.3anumute GopMyITy JJIs OTPEETICHISI MOMEHTA CHJIBI OTHOCUTEIHHO TOYKH.
3. Ilpu KaKOM YCITIOBUM MOMEHT CHUJIbI OTHOCHUTEIILHO TOUYKH OyIET paBeH HYJIIO?
4. ChopmynupyiTe YCIOBHOE TMPABUIO 3HAKOB MOMEHTA CUJIbI OTHOCHTEIIHLHO

TOYKH.
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5.3aMeHuTEe PAaBHOMEPHO PACIPEAEICHHYIO HArPY3KY COCPEIOTOYEHHOM CHIION U
OTpPEJIEIUTE PACCTOSTHUE OT TOUKH €€ MPUIIOKEHUS 10 TOUKH A.

fim

- }'iq—4HHIM
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A E
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6.0HpeI[eJII/ITe peaKTI/IBHHﬁ MOMCHT B 3aJICJIKC.

m=25 KHM

15kH 0kH
F{; -
Q’\ Im | Im | m i :l

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 OaJIKd, 3aMCHHTH
JBYMsI B3aUMHO NEPIEHAUKYIISIPHBIMU COCTaBIISIFOIIMMHU Fy 1 Fy,
4.PaBHOMEpPHO paclpeeseHHYI0 Harpy3Ky 3aMEHUTh €€ paBHOAeHCTBYIoIEH Fq.
5.0cB060IUTH OANIKY OT OMOP U 3aMEHUTH UX PEAKIUIMU CBS3EH.
6.CocTaBUTh ypaBHEHUS! pABHOBECUE CTATUKH TSI IPOU3BOJILHOM CUCTEMBI CUIT
TaK, YTOObI B Ka)KJIOM M3 YpPaBHEHUI ObLIa OJJHA HEM3BECTHAS PEAKIIUS CBS3H.
7.IIpoBepuTh NPaBUIBHOCTb OMPEETEHUS PEaKUii OTIOp YPAaBHEHUSIMU
paBHOBECHS, KOTOPHIE HE UCIIOJIB30BAJINCH JUISl PEILIECHUS 3a/1a4u.
8.OTBETUTH HA KOHTPOJIBbHBIE BOIIPOCHI.
9. ChopmynupoBath BBIBOJ IO padoTe.
OTtuer 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 [IpoBepka NpaBUIBHOCTH PEIICHUS
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
paBHOBeECHS ISl IPOCTPAHCTBEHHOM IMPOU3BOJIBHON CUCTEMBI CHII.
Ymenun (snemenmol): -npoussooums pacuemvl npocmeiuiux cCOOpOYHbIX OUHUY,
- onpeoeniamv HANPAXCEHUs 8 KOHCMPYKYUOHHBIX ITeMEeHMAXx.
3Hanun’- 0CHOBbI MEXHUYECKOU MEXAHUKU
- MemoouKa paciema 31eMeHmo8 KOHCMPYKYUli Ha NPOYHOCMb NPpU uzeube
Teopernuecknii maTepuaJl.
IIpocTpaHcTBEHHAsI MPOU3BOJIbHAS CUCTEMA CHJI — 3TO CUCTEMA CHJI, JIMHUM JIEHCT-
BUSI KOTOPBIX PACIIOJIOKEHBI B Pa3HBIX IJIOCKOCTIX U HE IEPECEKAIOTCs B OJTHOM TOY-

K€. BpamaTeanaﬂ CITOCOOHOCTH CHJIBI OTHOCUTEBLHO OCH OLCHHUBACTCA €€ MOMCH-
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TOM. Momenm cuibl OMHOCUMENLHO MOYKU ONpedensemcs MOMEHmMOM NPOeKYUuU Cu-
JIbl HA NIOCKOCMb , NEPNEHOUKVIAPHYIO OCU, OMHOCUMETbHO MOYKU Nepecedenuss 0CuU
u nrockocmu (puc la).

Myen = nipF-a,
rae npF —mpoekims CHITbl Ha TUIOCKOCTH , IEPIICHIUKYIISIPHOM OCH,
a — JUIMHA TePIICHIUKYISIpa, OMYIMEHHOTO U3 TOYKH MTePECEUCHUS OCH U TIFIOCKOCTH

Ha IIPOCKINIO CUJIbI HA IINIOCKOCTD.

L'E'

V2=

PI/ICYHOK 1. MoMEHT CUJIBI OTHOCHTEIILHO OCH.

MOMEHT CHIJIBI OTHOCUTENBHO OCH CUATAETCS MOJIOKUTEIBHBIM, €CIIA CHJIA CTPE-
MUTCS MOBEPHYTH a0COIIOTHO TBEPJOE TEJO MO YACOBOW CTPEJIKE MPH B3IIISAIE C TO-
JI0’KUTEJIBHOTO KOHIIA OCH.

Ecnu nunus cuitel napannenvha ocu unu nepecekaem ocb, TO MOMEHM CHIIbL
OTHOCHUTEIIBLHO OCH paseH Hymio (puc.16).

[IpocTpaHcTBEHHAs: MPOU3BOJIbHASL CUCTEMA CHUIJI IIPY MIPUBEACHUU K LIEHTPY 3ame-
HSETCA TJIABHBIM BEKTOPOM Fr;, paBHBIM BEKTOPHOW CyMME IPUBEIECHHBIX CHI U
IJIABHBIM MOMEHTOM M,;;, paBHBIM aJre0panyeckoil cymMme MOMEHTOB IPUBOJIUMBIX
CUJI OTHOCHUTENBHO LIECHTPA NPUBEACHUS.

IIpocTpaHcTBEHHAsI MPOU3BOJIbHAS CUCTEMA CHJI HAXOAUTCS B PABHOBECUU IIPH yC-
nosuu: Fr; = 0; M, = 0.

B ciyyae paBHOBeCHS BBINOJHAIOTCSA 6 YPaBHEHNUN PABHOBECHS:

IMix =0; EM;=0; =Miz =0; XFix=0; ZXFiy=0; ZFiz=0.
IIpumep pacuyera
3amanue: Ha Bai »KecTKO HaCa)KEHBI IIKUB U KOJIECO, HATPYKEHHBIE KaK MOKa3aHO 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.Crpoenpyem cxemMy Harpy»keHHsl B IUIOCKOCTb, NEPHEHAUKYISAPHYIO OCH Z

(puc.3) U coCTaBUM ypaBHEHHUE PABHOBECHS:

2F,=4xH

A

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

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

_Fz.ﬁ_z.@+2.2.@:o;
2 2 2

32



~F,-12=60-120;

g, =60
~12

=5(xH); F,=04F,=04-5=2(xH)
2. ChpoenupyeM CXeMy HarpyKeHus B IUIOCKOCTh, IEPHEHIUKYISPHYIO OCH X
(puc.2,cxeMa 2) ¥ COCTABUM ypaBHEHHUs paBHOBecus: *M,=0; IM,'=0
M, =3M,=0;  2:160 - 6-360 - Ry;-520=0;
- Ry;r520 = -320+2160;
Ryn=-3,54 (xH)
My =0; Rya520 - 2:360 =6 -160 = 0;
Rya520 =720 - 960;
Rya = -0,46 (xH)
3.IIpoBepka mpaBmibHOCTH penieHus (puc.2,cxema): JlokasaTs, 4TO
YFyv=0; -046-2+6-354=0.
Peakiuu Ry, Rya onpenenensl BepHO.
4. CrmpoenupyeM CXeMy HarpyXeHus B IUIOCKOCTb, MEPHNEHANKYISPHYIO ocu Y
(puc.2, cxema 3) ¥ COCTaBUM ypaBHeHMs paBHOBecus: *M,=0; TM,'=0:
XM= M, =0; 5-160 + Rxjy -520 = 0;
Rxx =-1,54 (kH) ;
XMg=0; -Rxa-520-5360=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 onpeneneHsl BepHO.

3ananue K mpakTuyeckod padore: Ha Ban KeCTKO HAacaKeHbl IIKUB M KOJIECO,
Harpy>KeHHbIC KakK IMOKa3aHo Ha cxeme (puc.4). Onpenenuts cuibl Fp, Fro= 0,4F;, a
TaKKe€ peaklnu MNOAIIUIMHUKOB. VCXOIHbIE AaHHBIE NPUHSATH B COOTBETCTBUU C

BAPUAHTOM.
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Ta6nuna. MicxoaHble TaHHBIC K TpakTHUeckoil pabore Nod

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

BAPHAHTA | CXEMBI kH BAPMAHTA | CXEMBbI kH | BapuaHTa | CcXewmbl 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
3) 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 npakruyeckon padore Ned.
34




KoHTpoJibHBbIE BOIPOCHI.
1.Kak onpenenuts riaBHbIA BEKTOP MPOCTPAHCTBEHHON POU3BOJIBHON CUCTEMBI
CUIL.
2. Kak onpenenuts riaBHbIA MOMEHT IPOCTPAHCTBEHHOM MTPOU3BOJIBHON CHCTEMBI
CHIL.
3.YkaxxuTe BO3MOKHbBIE BUJIbI JBUKEHUSI, €CIIU:
a)Mrn = 0; Fru # 0;
0) Mra #0; Frn = 0;
B) Mrn #0; Fron # 0.
4.3anummuTe yCcIIOBHS PAaBHOBECHS ISl IPOCTPAHCTBEHHOM MTPOU3BOJIBLHON CHC-
TEMbI CUJL.
Xox BbINOJHEHHUS PadOTHhI.
1.BBINOSHUTH CXEMY HArpyKeHUSI.
2.BBIOpaTh NONOKEHUE IPSAMOYTOJIBHEIX 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 onpeaenuTh cuibl Fa, Fro.
6.CrpoeKTHpOBaTh CXEMY B INTIOCKOCTh MEPIICHIUKYIISPHYIO OcH X.
7.CocTaBUTh YpaBHEHUE PABHOBECHS JJIsl CUCTEMbI CUJI B BEPTUKAIBLHOM JIOCKOC-
TU U ONPEACIUThH PEAKIINK CBA3EH.
8.BrIMoMHUTE MPOBEPKY MPABUIIBHOCTH OMPEICICHHS PEaKuii B BEPTUKAIBHOM
IJIOCKOCTH, AoKa3as, uto XFiy=0.
9.CnpoekTupoBaTh CXeMy B INIOCKOCTh MEPIICHIUKYISIPHYIO ocH Y.
10.CocTaBuTh ypaBHEHHE PAaBHOBECHS JIJISI CHCTEMBI CHJT B TOPU30HTAIBHOMN
IJIOCKOCTHU Y ONIPEACIIUTH PEAKIINY CBA3EH .
11. BeINIOTHUTE MPOBEPKY MPABUIIBHOCTH ONPEETICHUS PEeaKIuii B TOPU30H-
TaJIbHOU IJIIOCKOCTH, JIOKa3aB, 4To 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 PEeaKlUi CBA3EH U CUCTEM KOOpAUHAT XZVY .
2.Pa3no)keHne cXeMbl HArpyKeHUs 10 IIOCKOCTSIM.
3.0npeneneHne peakunii CBsA3€H B BEPTUKAJIbHOM IIJIOCKOCTH.
4.1IpoBepka MpaBUILHOCTH OINPEEIICHHS] PEaKIil CBA3EH B BEPTUKAIBHOM IIOC-
KOCTH.
5. Onpenenenue peakiui CBA3ei B TOPU30HTAIBHOM MIJIOCKOCTH.
6.1IpoBepka NpaBUIIBHOCTH OIPENEIEHUS PEAKIUN CBS3€W B TOPU30HTAIBHOM TUIOC-
KOCTH.
7.0TBETBI Ha KOHTPOJIBHBIE BOIIPOCHI.
8. BriBoa 1o pabore.
IIpakTuyeckas pabora Neb
OmnpenesieHue HEHTPA THKECTH COCTABHOIO CEYCHUS.
Heab: OcBoeHNE METOIUKN aHAIUTHYECKOTO OIIPEIEIICHUS MTOJI0KEHUS LIEHTpa
TSYKECTU COCTABHBIX IJIOCKUX (PUTYD.
Ymenusa (neMeHThl): - onpeodensimsb Hanps*CeHUs 8 KOHCMPYKYUOHHBIX INeMEeHMAX

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

Teopernuecknit MaTepuaJl.
[leHTp TsXkecTHU - 3TO HEMATepualibHAsl TOYKa TeJa, K KOTOPOU MPUIIOKEHBI
CUJIBI TsbKecTH Tena. OH MOXKET JIeKaTh B TOYKE, /€ HET MaTepUaIbHBIX YaCTHII,
MPUHAJICKAIUX TAHHOMY TEIly.

HpI/I OMMpCACICHHUUN II0JIOKCHUA LCHTpaA TAKCCTU AHAJIUMUHYECKUM MemoooMm

HUCXOMST W3 TOrO, YTO JHOOYI0 COCTAaBHYIO IUIOCKYIO (DUTypy MOXKHO pa30uTh Ha
npocTeiire reoMeTpuyeckre GUrypsbl MOJI0KEHNUE HEHTPA TAKECTH KOTOPBIX MOKHO

OTPEACIUTh CICAYIOMUM 00Pa30M:
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Pucynoxk 1. [TonoxxeHnue neHTpa TsHKecTH rebMeTqueCKHx buryp.

IIpu pemeHny 3a1a4 UCHOJIB3YIOTCS CIIEIYIOIIUE TTOJIOKECHUS:
-LIEHTP TSKECTH CUMMETPUYHBIX (PUTYp HAXOAUTCSA HA OCU CUMMETPUH;
- CJIOKHBIE CEUCHHUS Pa3AeIIAIOTCS Ha MPOCTEHIINE TeOMETPUIECKUE (PUTYPHI,
IIOJIOKEHUE LIEHTPA TSKECTU KOTOPBIX U3BECTHBI,
-IIyCTOTHBIE (PUTYpBl PAacCMATPUBAIOTCS KAaK YaCTh CEYEHUS C OTPULIATEIBHOM
IJIOIIA/IBIO.
3aganue K npakTH4YecKoil padore: OnpenenuTs KOOPAUHATHI HEHTPA TKECTU
iockoi ¢purypsl (puc.2). MicxoHble TaHHBIC PUHITH B COOTBETCTBUU C BapHaH-
TOM.

Tabnuua. McxoHbie 1aHHbIE K MpakTUYecKkoni padote Ne5

apaMeTpbl
BapuanT 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 II 130 70 100 60 30
24 e 140 80 90 60 35
25 a 230 170 80 - 40
26 §) 250 190 70 - 50
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PucyHoK 2.9CKHU3bI TUIOCKUX (DUTYD.

KonTpoabHbIe BONPOCHI

1.ChopmynupoBaTh NOHITHE KLUEHTP TAKECTHU MIOCKON PUTYPBI».
2.YKa3arb MOJ0KEHHUE LIEHTPA TAKECTH MPOCTEUILINX T€OMETPUUECKHUX
duryp:  -IpsAMOYTOJIbHUKA;

-Kpyra;

-[OJIyKPYTa;

-IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
3. Kak u3MeHsTCsa KOOpAUHATHI LIEHTPA TSKECTH TIIOCKOU QPUTYPHI Xc, Ve
€CJIM YBEJIMYUTh BBICOTY (PUTYpPBHI NP 33JTaHHOM TOJIOKEHUU CUCTEMBbI
KOOpAMHAT?
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Xo/ BbINIOJTHEHUsI PpA00ThI.
1.Berueptuth 3cKku3 GUrypel B COOTBETCTBUU C 33aHUEM.
2.Pa30uth ¢urypy Ha mpocTeuine reoMeTpUIeCKIe; MOKa3aTh MOJI0KEHHE
LIEHTpa TSHKECTU KaXkaA0M (QUTYpBHI.

3.0mpenenuTs MIOMAAN MPOCTEUIINX QUTYD.

4.0mnpenenuTh KOOPAUHATHI LIEHTPOB TSKECTH MOTYICHHBIX (PUTYP OTHOCH-
TEIbHO BHIOpaHHOM cucTeMbl koopauHaT XOY.

5.0mpenenuTs KOOPIUHATY X IIEHTPA TSHKECTH BCEH (PUTYPHI:

XCZZAiXi /ZAi
6. Onpenenutb KOOPANHATY Yc LIEHTPA TKECTH BCeH (PUTypHI:
Yc = ZAi yi/ ZAi
7.YKa3aThb MOJIOKEHHUE EHTPA TSHKECTU BCel (PUTYphl Ha SCKU3E.
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. OnpeneneHne TIOMACH MPOCTEHINX (QUTYD:

4. OnpeneneHre KOOPAUHAT IIEHTPA TSKECTU MPOCTEUITUX (PUTYP OTHOCUTEIIBHO
BBIOpaHHOM CUCTEMBI KOOPAUHAT:

5. Ompenenenne KOOPAUHATHI X . IIEHTPA TSHKECTU BCel (PUTYpBI

6. OnpeneneHre KOOPIAUHATHI Y . LIEHTPA TAKECTH BCeH (DUTYPBI
7.OTBETHI HA KOHTPOJIbHBIE BOITPOCHL.

8.BriBOI.

39



IIpakTHuyeckas padora Ne6.
Omnpenenenue napaMeTpoB IBUKEHHUS TOYKH.

Hean: hbopMupoBaHre yMEHUH ONMPEICICHIS] KHHEMAaTUYECKUX MTapaMeTPOB TOUCK
BpAIIAOUIErocss U MOCTYyNaTeIbHO JBUXKYIIETOCS TBEPAOIO Teja.
Ymenua: (anemenmuol) npouzgooums pacuemol Mexanuieckux nepeoay;
3unanua: (nemenmol)-0CHOBbI MEXHUYECKOU MEXAHUKU, KUHEMAmuiecKue Xxapax-
MepUCmuKu MexaHu3Mos.

Teopernueckunii MmaTepual.

K npocTeiimmm IBHKEHHUSIM TBEPAOTO Tela OTHOCATCSA MOCTYMAaTeNbHOE U Bpa-

IATEIbHOE JBWKEHHE BOKPYI HEMOABMKHOW ocu. [Ipm mocTynaTeiabHOM ABUMKE-
HUU TBEPJOrO TeJIa BCE €r0 TOUYKH MMEIOT paBHbIE KUHEMATUYECKHUE TTapaMeTphI.

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

[Ipu spawamenvrom NBUKEHUH BOKPYT HETOJIB>KHON OCH BCE TOYKU TBEPJIOTO Te-
J1a IBMOKYTCS IO OKPYKHOCTSIM C PaIdyCOM, PAaBHBIM PAaCcCTOSHUIO OT TOYKH JI0 OCH
BpaIleHUs, B TUIOCKOCTAX, EPIICHIMKYJISIPHBIX OCH BpallleHus. BpaiatenpHoe 1BU-
KEHUE onuchbiBaeTcs 3akoHOM ¢ =f (1) 1 xapakTepusyeTcsi CleayIONMMHU TapamMmeTpa-
MU

- () - y2ll080€e nepemeujeHue - yroi, Ha KOTOPBI OBOPAYUBACTCS TBEPIOE TEJIO
BOKPYT HETIOABMKHOW OCH; (, paauaH, rpaayc, 000poT;

- - Y2/106as CKOPOCHb XapaKTePU3yeT OBICTPOTY M HAMPABICHUS BpaIlaTEeTh-
HOTO JBMIKEHHUS TBEPAOTO TENA; ®, C'1; B Cydae 3a1aHus IBHKCHUS (DYHKIMEH
¢ =f (1), yrioBast CKOpocTh onpeensieTcsi IepBoi MPOU3BOIHON OT yriia MOBOPOTA
1o 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; €&, C?2;B Cllydae 3aJaHus ABWKEHHS (YHKIHEH
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¢ =f (1), To yrioBoe yckopeHue onpeaensiercs Kak BTopasi IpOM3BOAHAs OT yIJIO-
BOT'0 IEPEMEIICHHUS 110 BPEMEHHU WK KaK IepBas MPOU3BOAHAS OT YIJIOBOM CKO-
poctu 1o BpemeHH, T.e.: €= @/(t) wm €= (t); yrmosoe yckopenue mmeer
HalpaBJIEHUE YIJIOBOM CKOPOCTH B CiIy4da€ YCKOPEHHOT'O JBHKEHHS U IPOTHUBO-
MOJIO’KHO YTJIOBOM CKOPOCTH B CITydae 3aMe/ICHHOTO BPAILECHHUS.
Bce Touku Bpariaroomerocs TBEpAOro Tella XapaKTepU3yITCs CIEAYIOIUMHU KUHe-
MaTUYECKUMHU [TapaMeTpaMu:
-IUHEUHOU CKOpocmbio V, HAIIPABIEHHOM MO KaCaTEJIbHOM K OKPYKHOCTH:
V=wo'R, M/c
-KacamenbHblM YCKOPEHUEM d., XapaKTEPU3YIOIIUM H3MEHEHUE BEJIMYMHBI BEKTOpa
CKOPOCTH B €TUHUITY BPEMEHH U HAIPABJICHHBIM 10 KacaTeIbHOU K TPACKTOPHUU:
a. = ¢ R, m/c?
- HOPMAbHBIM YCKOPEeHUeM dn, XapaKTEPU3YIOIUM H3MEHEHHE HaIllPaBJICHUS
BEKTOpa CKOPOCTH B €IMHUILy BPEMEHH U HAMpPaBICHHBIM MO PAAUYCy K LEHTPY

KPHUBHU3HBI TPACKTOPHH:

2
a :V—, m/c?;
R

n

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

HOPMAJIBHOTO YCKOPEHUN:

a=a’+a’ = Rq/(gz +a)4)

3ajaHne K NpaKTH4YecKoii padore:

3aganue Nel. [Ipu 3amycke nBUTaTess €ro MIKKB, TMaMeTpoM 0, B TEYCHUE IEPBBIX
HECKOJIbKMX CEKyHJ Bpalaercsi corjiacHo ypaBHeHuto ¢ =f (t). Onpenenuts cko-
POCTH U YCKOPEHUS TOUEK, PACIIOJIOKEHHBIX Ha 000/1€ IIKWBA, B MOMEHT BPEMEHH .
N300pa3uTh Ha cxeMe KHHEMATUYECKHE MapaMeTphl BpallaTeIbHOTO IBUKEHUS ILIKH-
Ba U TOYEK, PaCIOJIOKEHHBIX Ha ero oboxae. lcxoaHble naHHbIE IPUHATH B COOT-

BETCTBUHU C BapUaHTOM 10 Tabmure 1.
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Tabmua 1.Mcxoquele nanuble 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 3.2t 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. /[prxenue 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
¥ YCKOPCHHE TOYKH B Ha 0001 0apabana jaedeaku (puc.l). MicxomaHble TaHHBIC MTPH-

HATH B COOTBCTCTBHUH C BAPHAHTOM II10 Ta6n1/1ue 2.

Pucynok 1. Cxema k 3aganuto 2.
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Tabmauua 2. UcxonHusle JaHHBIE K 3aJaHUIO2.

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 |09|08]|07]06]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

Ta6muma 2 (npoaomxkenue). cxoaHbie 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

KoHTpoJsbHBIE BONIPOCHI.
1.Ha3zoBuTe KHHEMAaTUYECKUI MTapaMeTp, XapaKTEPUIYIOIINI OBICTPOTY U
HaIIpaBJICHUE MOCTYIATEIBHOTO IBUKEHHUS?
2.Kakoli mapameTp xapakTepu3yeT U3MEHEHHE BEJIMYMHBI BEKTOPAa CKOPOCTH TOY-
KU B €JUHUILY BpEMEHU?
3. .HazoBuTe KMHEMATUYECKUN MTapaMeTp, XapaKTEPUIYIOIINI OBICTPOTY U3MeE-
HEHMs YIJI0BOM CKOPOCTH B €IMHHUILY BPEMEHHU.
4.IIpu KaKOM JBHKEHHUH YIJIIOBOE YCKOPEHUE TPOTUBOMOJIOAKHO YIIIOBOM
CKOpOCTH?
5.KakumMy KHHEMaTHYECKUMH IIapaMeTpaMH XapaKTEpU3YEeTCSA MOCTYHATEIbHOE
NIBIDKEHUE?
Xoa BbINOJTHEHUs1 padoThl.
1.3aganue 1.

1.1.0npenenuTh yrioByr0 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 HOPMAJILHOTO YCKOPEHUS.
1.6. Onpenenuth BEIMUNHY MOTHOTO YCKOPEHUSI.
1.7.BeraepTuTh CXeMy N300pKCHHS] KHHEMAaTHYECKHUX MTapaMeTPOB JIBHKCHHUSI
TBEPJIOTO TeJia U €ro TOYEK.
2.3ananue 2.
2.1.0mnpeaenutb CKOPOCTh IBMXKEHHUSI Tpy3a i1 MOMEHTOB BpEMEHHU t1 U to,
2.2. OnpenenuTs YCKOpEHUe JBUKEHUS Tpy3a JJII MOMEHTOB BpEMEHU t1 U 17
3.0TBETUTH Ha KOHTPOJIHHBIC BOITPOCHI.
4.ChopmynupoBaTh BBIBOJI IO padoTe.
OTtuer no padore.
[TpakTruaeckas paborta Ne 6
Onpenenenue napaMeTpoB IBUKEHUS TOUKH.
Llens:
1.3ananue 1:
1.2. Ucxomuble TaHHEBIE.
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 MapaMeTpOB.
2.3a51aHue 2.
2.1. UcxonHuwle NaHHEBIE.
2.2. OnpenenieHue CKOPOCTH JBUKEHUS Tpy3a JIJIT MOMEHTOB BPEMEHH t1 U 1o,
2.3. OnpeneneHne yCKOPEHUs JBKEHUS Tpy3a I MOMEHTOB BPEMEHH t1 U )
3.0TBeTHl HA KOHTPOJIBHBIE BOITPOCHL.

4.Bp1BOJ 10 paboTe.
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IpakTueckasi padora Ne/.
IHocTpoenne 3M0Op NPOAOJILHBIX CHJI M HOPMAJIbHBIX HANIPSIZKEHU .
Omnpenenenue adCOTIOTHOIO yAJIMHEeHHs Opyca.
eab : 0CBOCHHE METOIUKHU MTOCTPOCHUS AIIOP MPOAOJIBHBIX CUJI U HOpMAaJlb-
HBIX HallPSOKEHUN | OTIpeACIICHUs a0COIOTHOTO YIUTMHEHHS Opyca.

Ymenusa (s3nemenmoi): onpeodenams HanpsaxceHus 8 KOHCMPYKYUOHHBIX INEMEHMAX
3nanusn: (s1emenmot) MemoouKa pacuema 1emMeHmos KOHCMPYKYUll Ha npod-
Hocmb U dcecmkocmsy (IPOJIOJIbHAS cIIa, (DOPMYJIBI JIJIsl OTpEICCHUS
IIPOJIOJIBHBIX CHJI, HOPMAJIbHBIX HAIPSKEHUN U a0COTIOTHBIX YAJIMHEHUM, TpaBUiia

MTOCTPOEHUS SIIOP)

Teopernyecknii maTepuaJl.

Brenrane cuitbl, BRI3BIBAIOIINE PACTHKEHUE (CKATHE), TPHIIOKESHBI BIIOJIH ITPO-
nonbHOM ocu Z. [Ipu pabote Opyca Ha pacTsiKeHHUE (C)KaThe) B €ro MonepeyHoM ce-
YeHUH BO3HUKAET MpojoibHas cunia N. IlpodonvHas cuna 6 11060om nonepeyHom ce-
YeHUU YUCTEHHO PABHA aAneeOPaUYecKoll Cymme Npoekyull Ha e2o nPooobHYI0 0Ch
gcex npunodicennvlx k ocmaguieticss yacmu gnewtnux cui. N = Fiz ocru.

IIpasuno 3uaxoe ons N TIpu pacTsHKEHUH TTPOIOTBHAS CHITA TTOJIOKUTENbHAS, TIPH
CKaTUH — OTPULIATEIIbHAS.

Anropa npodonvubix cun — rpaduK pacrpenesieHus MPOI0TbHBIX CHIT B0
JUTMHBI Opyca.

IIpasuna nocmpoenus snopol npodoavhsix cun IN:

1.ITpoBonutcs 6a30Bast (HyJeBast) JIUHUS SMIOPHI TapaiesIbHO MTPOI0JIbHON

ocu Opyca.

2.ba3oBas nuHUs SMIOPHI pa30UBaeTCs Ha y4acTKU. [ paHUIlaMK y9acTKOB

SIBJISIFOTCST TOYKH TIPUJIOKCHHS BHEIITHUX HArpy30K. YUYacTKH HYMEPYIOTCS om
€c680000H020 KOHIIA.

3.0mnpenenseTcs BeIUYHHA IMPOJTOILHON CHITBI Ha KaXKIOM y4acTKe C

HCHOJIb30BAHUEM METOJIa CCUCHU.
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4 TleprieHIUKYISIpHO 0A30BOM JTMHUM OTKJIAJBIBAIOTCS MOTYYEHHbIE 3HAUEHUS
IIPOJIOJIBHBIX CHUJI B ITPOU3BOJILHOM MaciiTade. Uepes KOHIbI OpJIMHAT MPOBO-
TSATCS IPSIMBIE JIMHUY, POCTABJISIIOTCS 3HAKU U BBITIOIHSETCS IITPUXOBKA TIEP-
NEHAUKYJISIPHO 0a30BOil JIMHUU.

NHTEHCUBHOCTL pacnpeleseHns NPOJOJBbHOM CHJIBI IO IOMEPEYHOMY

N
CCUCHHIO XapaKTEPU3YIOT HOPMANbHbIE HANPANCEHUS' o= (A — momanas

MOTIEPEYHOT0 CEUCHUS ).
Oniopa HOpMAIbHLIX HAnpsXdceHuti- TpaUK pacmpeeIeHns] HOpMaIbHbIX
HaIpsLKeHUH 1o iiHe Opyca.

IIpasuna nocmpoenus 3nopvl HOPMATLHBIX HANPAXCEHUL Do
1.ITpoBonutcs 6a3oBast (HyJeBasi) JIMHUS SIIOPHI TapalIeIbHO MPOA0JIbHON
ocu Opyca.
2.I'paHAIIBI yI4aCTKOB SITIOPHI OMPEICISIFOTCS TOYKaAMU TPHIOKCHHS BHEIITHUX

CUJI M TOUKAMHU U3MEHEHHUS TTOTIEPEYHOT0 CEUCHUS.

3.0mnpenenstorcs 3HAUCHHUS HAPSDKEHU Ha KaKJIOM U3 MTOJTYYeHHBIX y4aCTKOB.
3HaK OG COOTBETCTBYET 3HAKy O N.

4 TleprieHnUKyIIpHO 0a30BOM JJMHUU OTKJIAIBIBAIOTCS TMOJTYUYEHHBIE 3HAUCHUS
MPOJIOJIBHBIX CHJI B IPOU3BOJILHOM MaciTade. Uepes KOHIIbI OpAMHAT MPOBOASTCS
MPSIMbIE TUHUU, TPOCTABIISIFOTCS 3HAKU U BBITIOJIHSIETCS IITPUXOBKA MEPIICHINKY -
JSIpHO 0a30BOM JIMHHH.

N3meHenue aimHbl Opyca Ha OTAENBbHBIX YYacTKax onpeaensercs no popmyie:

AEI = _O-I]:.jgl ’

rae £ —Moayiib IpOAOJIbHON YIIPYTOCTH, XapAKTEPU3YIOIINN KECTKOCTh MaTepHUaia
IIPU PACTSKEHUH.

VY anunenue Bcero Opyca onpezesnsercs anredpandecko CyMMon yITMHEHUH
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 KQXKIOM YYacTKe:
N =0; N, =30kH;
N3 =30 -38 = -8(Kn);
Ns=30-38-42=-50(KH)

A w @w, L 2.IToctpoenne DN M0 HAWIEHHBIM 3HAYEHUSM
—//// T - T / |T
TAE-Y2p 8| 5=30w| Z TPOINOJIBHBIX CHIL
= |
Z : 3.0npeeneHne BeITnIuHbI
A@ Bl @ |
azu| Qmled  @sr_| 2777 | HaIpPSHKEHUHN Ha KaXIOM YIaCTKE U
-. i MOCTpOEHUE IG.
b Aql 1
| [ 0,
BN R
, Mz Fo=5hay)
3
[ ' ; 2=—30 12 =150n/ mm®
o 2-10
A | s ) Joy | _ ,
‘. % 0'3:—30'12 =100x/ mm?
; v 3-10
L ‘I/z,;// 78, FO&N -8.10°
' o, = % =—26,7n/ mm®
)= 3
O lowim 0,099 7
£50 3-10
Al * ETHIL | sews
SO 1N 2
H[EHe @ @ )
73 @

Pucynok 1. Cxema k nmpumepy.

5.0mnpenenenne aOCONMIOTHBIX YJJMHEHUN OTIEIbHBIX y4aCTKOB

3 3 3
A(lzwz ; Al :wzo,l’)?&wm; Aﬁgzwzo,o&ww
2-10 2-10 2-10
f— . . 3 _— . . 3
A, = 26,7 0,‘51 10 0,053 " Mszwz_o,m&w
2-10 2-10

6.Y nmunaenue opyca: A1= 0,375 + 0,050,053 — 0,167 = 0,16(mm)
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3ananue K nmpakTHyeckoi padore: 111 3amaHHON cxeMbl HarpyxeHus (puc.l)
MOCTPOUTH BIIOPHI TPOJOJIBHBIX CUJI M HOPMAJIbHBIX HaNpsHKEHWM, ONpEeAeNIUTh
abcomoTHOe yminuHeHue Opyca. VcxomHbie maHHBICE NPUHATH 1O TaOIUIE B
COOTBETCTBUH C BAPUAHTOM.

Ta6auna. cxomapie JaHHBIC K MpaKTHYeCKoi padote No7.

Ne | Cxe-| Fq, Fo | F3, | A1 | A2 a Ne | Cxe- | Fy, Fo, Fs, | A1 | A1 a
Bap Ma KH KH KH CM2 CM2 M Bap Ma KH KH KH CM2 CM2 M
1 a 10 24 2 1 2 0,6 14 §) 8 13 15 2 10,6
2 0 14 13 3 14119 0,8 15 B 7 4 16 114119 |0,8
3 B 39 23 4 19125 1 16 r 6 8 26 119|125 1
4 r 23 15 5 25128105 17 b 23 45 1312512805
5 b 15 24 6 1 2 0,6 18 e 14 32 27 1 2 10,6
6 e 32 4 7 1411908 19 a 24 24 28 11411908
7 a 8 16 8 25128108 20 §) 31 14 24 | 25128105
8 0 5 25 9 19125 1 21 B 34 16 23 119|125 1
9 B 9 30 | 10 1 2 0,6 22 r 5 24 15 1 2 10,6
10 T 12 14 | 11 |14 119 0,8 23 bi§ 16 18 40 114119 0,8
11 bi§ 45 15112 | 16| 2,2 1 24 e 17 21 24 116|122 1
12 e 24 6 13 125128108 25 a 24 26 34 |1 25]|281|0,8
13 a 23 8 14 1 2 106 | 26 §) 20 34 32 1 2 10,6
Aj A,
E SN : NONN s s .M [N e Y U 0
7 a 2a a a ) a a a a a
a) 0)
- Ay 4 - 4, p
1 F F L F 1 m/__F £_A
1—<€ —— P e —‘E——*'—)(‘—"—'—— — e — 1=
‘E a g @ a 2u 1T a a a a_yle @ s
6) 2)
3 4 K 4, F A L
] 2 1 1 - I"-:I, 1
- -opé —— —. — —— e — —4F S — —éf-'
:E 9 9ig 9 sl 4 a a a a a 2a
) e

Pucynok 1. Cxembl HarpyxeHnus Opyca
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KoHTpoJibHBIE BONPOCHI.

1.HazoBute BHyTpeHHuUe cuioble hakTopsl (B.C.d.), Bo3HUKAIOIINE B MONIEPEYHOM
ceYeHUH Opyca MpHU PACTSHKEHUH.
2.Kaxk onpenensiercss BeTu4rHa MPOA0IbLHON CHIIbI B IOTIEPEYHOM CEYEHUN ?
3.Kak omnpenensiercst BennunHa HOPMAaJIbHBIX HAMPSHKEHUHN B TI0OOM MOMEPEYHOM
CeueHun?
4. Kakoii TuHUEN N300paXkatoTcst SMIOPHI IPOJOJIBHBIX CHII U HOPMAJIbHBIX
HaANPSDKEHU?
5.B Kakux ceueHusIx Mopa HOPMAIbHBIX HAPSDKEHUN CKaYKOOOPa3HO U3MEHSIET
CBOE 3HaUEHUE?

6.Kak mpoBepuTh MpaBUIbHOCTH MOCTPOCHHUSI SMIOPHI MTPOJOIBHBIX CHII?

7.Kak onpenenuTs BeTMYUHY aOCONIOTHOTO YJTMHEHUSI OTAEIBLHOIO ydyacTka?

XoA BbINOJHEHHUS padoThl.

l.IToctponTs 3MIOPY NPOAOJIBHBIX CUI:

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

1.2.ompenenanTs BETUYUHY IPOA0IbHON CHIIBI HA KaXKJOM YYacCTKE;

1.3.0TI0XKUTH MOYYCHHBIE 3HAUCHUSI OPJMHAT U COCTUHUTH UX MPSIMBIMU JIMHUSIMH,
napasuiesibHO 0a30BOM JIMHUY;
2.1TocTpouTsb 3MI0PYy HOPMAJIBHBIX HAIIPSKEHHIA:
2.1.pa3ouTth 6a30BYIO JIMHUIO SIIOPHI HA YYACTKH C MOCIETYIONEeH X
HyMepauueil oT cBOOOIHOTO KOHIIA;

2.2.0TIpeICIUTh BEIMYNHY HOPMAJIbHBIX HAMIPSHKECHUHN Ha KaXJIOM Y4aCTKe;
2.3.0TJIOKHTH MOJTyYCHHBIE 3HAUCHUSI OPJMHAT U COCTUHUTH UX MPSIMBIMHU
JUHUSMH, TTapaJUIeIbHO 0a30BOM JTMHUU.

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

5.0TBeTUTH Ha KOHTPOJIbHBIE BOMPOCHI.

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

Z.OHpCI[CJ'IeHI/IC IMPOOOJIBHBIX CHUJI Ha KAXKIOM YHACTKC U ITIOCTPOCHUC SITHOPLI

IIpOAOJIBHBIX CHII.

3.0npeneneHrue HOPMAJIbHBIX HAPSKEHUH HA KaXKIOM YYaCTKE U IIOCTPOCHUE
AMIOPHl HOPMAIbHBIX HAMPSHKEHUH.

4.0npeneneHue yIJIMHEHUN OT/ACIbHBIX YYaCTKOB Opyca.

5.0npenenenue yaIuHeHUs Bcero Opyca.

6. OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.

7.BbIBO.
IIpakTuyeckas padora Ne8

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

3nanusa: memoouxka 6bInOAHEeHUs. pacuemos Ha NPOYHOCMb U HCECMKOCMb npu

PacnisidCeruu, corcamuu .

Teopernuecknit MaTepuas
CylHoCTb npogepoyHblX PaCue€TOB HA MTPOYHOCTH 3JIEMEHTOB KOHCTPYKIUHN 3aK-
JIIOYAETCS B ONPEACIICHUU BEIMYMHBI MAKCUMAJIbHBIX HANIPSKEHUM U B CPABHEHUU

WX C BEJIMUMHOUN AOITyCKAaCMBbIX HaprDKeHI/If/'I B COOTBCTCTBUH C YCJIOBUCM IIPOI-

HOCTH.
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) N
Ycnoeue npounocmu npu pacmasxcenuu. o, = G [o],

I'JI€ Gmax — MaKCHUMaJIbHbIE pacueTHble HanpsbkeHus, mlla;
N- mpotosibHas cuiia, 3aBUCSAIIAs OT BHEIIHUX Harpy3ok, H;

A— momanapb MmorcpcYHoro CCUCHU:I, MM2

O-npe().
[6] — monmyckaeMoe HOpMasbHOE Hanpsbkenue, Mlla [o]=

TJI€ Onpen —IPEACTHHOE HATIPSHKEHUE,
IUIS TUTACTHYHBIX MATEPUATIOB Gppes= Or;
JUTSL XPYTIKAX MaTepUaioB Ouper= O,
[S]- TpeOyembIii K03 uLMEHT 3amaca MPOYHOCTH
Ha ocHOBaHUM yCITIOBUS MTPOYHOCTH MOTYT OBIThH BBIMIOJHEHBI POCKTHBIN U MPOBE-

pPOUHBIN BUBI pacueToB. CYLUIHOCTb NPOEKmHO20 pacyeTa 3aKII04aeTcs B Onpeesne-

HHH pa3MEPOB IIOIIECPEYHOr0 CCUCHU.

AV
[o]

CyImIHOCTh MPOBEPOYHOTO pacueTa AIEMEHTOB KOHCTPYKIIUNA Ha KECTKOCTh 3aK-
JF0YaeTCs B CPAaBHEHUH MaKCHUMAJIbHBIX JiepopMaruii ¢ J0ImycKaeMbIMHU Jedopma-
My, [Ipu pacTsHKeHUH, CKATHH YCIIOBUE )KECTKOCTH BBITJISIIUAT CJICTYFOIIAM 00-
pa3oM: aOCOIIOTHOE YAJIMHEHUE Opyca Al <[ar].

[TpriMephI BBITTOJTHEHUS.
Ilpumep 1.
[TpoBepUTh MPOYHOCTH U KECTKOCTDH JIEMEHTa KOHCTPYKIUH (puc.l), eciu
o, =180 mIla, [S] =3, [A]= 0,14 mm; b=10mm, h =20Mmm.
Pemenue:
1.1.0npenenenue nojaoxeHust HaudoJee ONACHOTO y4acTKa
1.1.1. ITocTpoeHue 3mopsl MPOAOIBbHBIX CUII:
N=X Fi OCT. 1. N1=8 KH; N2 =-4xH

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

1.1.3. Haubonee omacHbIi yuacTok 1
1.2.0mpenenenue BeTUUMHBI JOMYCKAEMOTO HATPSKCHUS

[o] =% = % =60mlla

1.3.0HGHKa IMIPOYHOCTH 3JICMCHTA KOHCTPYKIHU: IIPOYHOCTD O6€CH€‘{€H3, T.K.

omax =40MmIla < [oc]= 60 mlla

o, .2 Q. 7m
. rvo? 70
> D 1=
Ac _ 12wt | B A |BxH_ = l B
s | -
|
Iy
&g
LA INCctt)
=
PA
L0
A VI H 2]
]
20 N OI2
= I ‘ (;
—— 7_4;.4-""-1‘ ‘1 LA AL (r1re)
o0z

Pucynok 1. Pacuetnas cxema k pumepyl.
1.4 .TIpoBepka ®EeCTKOCTH
1.4.1. Onpenenenre aOCOMOTHOTO YJIMHEHUS OTACIbHBIX YYACTKOB U MOCTPOCHUE
AIIOPHI A0COMIOTHBIX YAJTUHEHUN: DAL

o, !, _—20-02-10°

Ac =0; Al , = =—-0,02un;
¢ T E 2.10° o
3
Al =At, + w =-0,02+014=012mm
2-10
1.4.2. makcuManibHOE a0COIOTHOE YAJTMHEHHE Opyca Al =012um

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

Ilpumep 2.

JIns 3a1aHHOM CUCTEMBI ABYX CTEP’KHEUW OJIMHAKOBOIO IOIEPEYHOIO CEUCHMS,
COCTaBJICHHOT'O U3 JIBYX pPaBHOOOKHUX YTOJIKOB, Harpy>keHHoro cuioit F= 170 kH
(puc2),monoo6path mo FOCTES509-86 cOOTBETCTRYIONINIT HOMEP YTrOJIKa, ONPEACIUTh
MIPOLICHT HEOTPY3KH UIIM NIEPErPY3KH HAUOO0JIee HarpyKEHHOTO CTEPKHSI IPU

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

Pucynok 2. Pacuetnas cxema k npmepy 2.

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

crepxHed N1, Na:

2Y = N;-c0s30° + Nj-cos 45°- F = 0; (1)
¥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) moactaBum B Bbipaxenue (1):
1,41N2- c0s30° +Ny- c0s45° — F =0 4)
Pemrast ypasuenus (3), (4) onpenenum Benmmuuny N2 .Np

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 CTEPKEHb |
2.3.BrInosHseM NpOoeKTHBIN pacyer:

3
as Ni 124510

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

4, =2 2889 _ g aasen
2 2

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

[A] = 2A1=2-4,96 =9,92 cm?
Pabouee HarpsikeHHEe B TONIEPEYHOM CEUEHUH Han00JIee Harpy»KEHHOTO CTEPKHS:

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

HpO‘IHOCTL HanOoJIee Har PYKCHHOI'O CTCPIKHA oOecrieueHa

[o]-o 140-1255

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

o]

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

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

3anaHne K MpakTU4eckoii padore Ne8:
3ananue Nel.J[514 3a0aHHOM CXEMBbI HATPYKEHUS IPOBEPUTH IPOYHOCTh U KECTKOCTh
aJIEeMEHTa KOHCTPYKIMH (Tadsmna 1, puc.3) .B ciaydyac HEBBIIOIHEHUS YCIOBHS
MIPOYHOCTH U JKECTKOCTHU MPEJIONKUTH BOZMOKHBIE BAPUAHTHI 0OeCTIeYeHUs POy -

HOCTH U )KCCTKOCTH.

£

"
.

Pucynok 3.Cxema Harpyxenus kK 3aganuto Nel:
3ananme Ne2.
J171s1 3a1aHHOM CUCTEMBI IBYX CTEpKHEH (prc.4) OJIMHAKOBOIO MOMEPEYHOTO ceUe-

HUSI, COCTABJICHHOTO U3 JIBYX PaBHOOOKUX YTOJIKOB, Harpy>keHHoro cujioil F, momgo0-
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patb o 'OCT8509-86 (1ab6s1.3) COOTBETCTBYIOLINWI HOMEP YTOJIKa, ONPEASTUTh

MPOLICHT HEJIOTPY3KU UITK TIEPEerpy3Ku HauboJiee HarpyKEHHOTO CTEPKHS IPU

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

JIAHHBIC TIPUHATH B COOTBETCTBHH C BapuaHTOM( TabiuIa 2).

Tabmuua 1.Mcxonusle naHuble K 3amadHuro Nel

Cxema 1.

Cxema 4.

Pucynok 4. CxeMbl HarpyxeHus CTep >KHE! K 3aannto No2.

Cxewma 2.

Cxema 3.

Cxema 5.

Pasmepel
Fi, | Fo, | Fs, | 44, | /5, [A] | o [Tonepeunoe
Ner\rt a [S] MOTIEPEYHOT0
kH kH kH M M MM mlla CE€UCHUC
CEUCHMSI, MM
1 30 |10 | 5 02|03 ]04 d=56 do=48
2 16 | 15 | 10 |03 |04 | 0,2 d=58 do=52
0 KPYyroBoe
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
b 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 1 33 |03 |05]|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
© HUK
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 Kpyr 45
24 |20 [18 |12 |06 (0403 | 50
25 13 | 17 9 (05|10 0.8 55
26 18 | 20 | 14 |06 | 1,0 | 05 KpPyroBoe d=68 do=58
27 22 |19 | 13 |10 |12 | 1.0 300 ° KOJIBIIO d=60 dp=52
Tabmnura 2.Mcxonuple qagHble K 3agaHnio 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
[Tponomxenue Tadauiibl 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 paBHononoyHas (no FOCT 8509-86)

Fazsepn, mn ChipaBoyHme BeJTHHINE A8 o0l
Homep A, r—z Ty — g o — %o
yronka | b d ca? Zo,
Jry [Wa | iz | Jromaxy |20 max, Jpl:l mims H"'pﬂ mins irﬂlmim cm®
e Jen? Jem | ot em? ot oM cM
2 20 3 1,13 | 0,40 (0,28 059 | 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 0,38 | 0,64
25 |25 3 1,43 | 0,81 (046 j0,75 | 1,29 0,95 0,34 0,33 049 | 0,73
4 1,86 | 1,03 (0,59 |0,74 | 1,62 0,53 0,44 0,41 048 | 0,76
28 |28 3 1,62 | 1,16 {058 |0,85 | 1,84 1,07 0,48 0,42 0,55 | 0,80
0 130 3 1,74 | 145 067 (091 | 2,30 1,15 0,60 0,53 0,39 | 0,85
4 2,27 | 1,84 (0,37 [0,80 292 1,13 0,77 0,61 0,58 0,89
3z |32 3 1,86 | 1,77 |0,77 (0,97 | 280 1,23 0,74 0,59 0,63 | 0,59
4 243 | 2,26 (1,00 |0,9 | 3,58 1,21 0,94 0,71 0,62 | 0,54
L5 135 3 204 1236 (0,93 |1,07 | 3,72 1,35 0,97 0,71 069 | 097
4 217 13,01 (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| 571 1,32 1,52 1,02 0,68 | 1,05
4,00 |40 3 232 13,60 (1,22 11,23 | 5,63 1,55 1,47 0,95 Q7% | 1,09
) 308 | 4,58 |1,60 (1,22 7,26 1,53 1,90 1,19 0,78 1,13
5 3,79 1553 (1,95 11,21 | 8,75 1,52 2,30 1,39 0,78 | 1,17
4.5 |45 3 2651513 (1,56 11,39 | 8,13 1,75 2,12 1,24 08% | 1,21
4 J48 | 663 (2,04 11,38 | 10,52 1,74 2,74 1,54 0,89 | 1,26
5 4,20 | 8,03 (2,51 |1,37 | 12,74 1,72 3,33 1,81 0,88 1,30
a0 |50 3 206 | 7,11 |1.94 11,55 | 11,27 1,95 2,95 1,57 1,00 1,33
4 3,80 [ 9,21 254 1,54 | 14,63 1,94 3,80 1,95 099 | 1,38
5 4,80 |11,20 (3,13 |1,53 | 17,77 1,92 4,63 2,30 0,93 142
i 5,60 |13,07 |3,69 1,52 | 20,72 | 1,91 543 2 63 0,98 | 1,46
5,6 |06 4 4,38 (13,10 (3,21 |1,73 | 20,79 2,18 5,41 ,2.52 1,11 1,52

KoHTpoJibHBIE BOIIPOCHI
1.3anummuTe Gopmysibl AJ1s1 ONpeaeeHUs MPOA0JIbHOM CHIIBI U HOPMaIbHBIX
HaIPSHKECHUHN TP PACTSKEHUH, COKATHH.
2.3anuiuTe yCIoBUs MMPOYHOCTH M KECTKOCTHU TIPHU PACTSHKEHUU, CKATHH.
3.ChopmynupyiiTe CyIHOCTb TPOBEPOYHOTO U MMPOCKTHOTO PACcUETOB HAa TIPOYHOCTH
1 ’KECTKOCTh TIPU PACTSIKEHUH, COKATUU.
4. YKaxuTe 1eJIb MOCTPOSHUS SITIOP MPOJIOJIBHBIX CHJI 1 HOPMAJIbHBIX HAMPSIKEHUH.
5.ChopMynupyiiTe OCHOBHBIC TMpaBuiIa IOCTPOCHUS U KOHTPOJISA DIIOPHI

IIpOAOJIbHBIX CHII.
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X0/ BbIIOJTHEHUSsI padoThI
1.3aganue Ne 1.
1.1.3anucarbycnoBue 3aa4i U UCXOJIHBIC JaHHBIE.
1.2. BBINIOJTHUTE CXEMY HarpyKeHUS.
1.3. OnpenenuTh BEIMUYUHY MPOAOJIBHON CUJIBI HA KAXKJIOM Y4acTKE U MOCTPOUTH
AMIOPY MPOAOTBHBIX CHIIL.
1.4. OnpenenuTh BEIMYUHY HOPMAJIbHBIX HANPSHKEHUN HA KaXKIOM YYacTKe U
MOCTPOUTH AMIOPY HOPMATBHBIX HAMPSKEHU.
1.5. OnpenenuTs noJiokeHHE HaKOOJIee OMACHOTO y4acTKa.
1.6.3anucath yciaoBue MPOYHOCTHU NP PACTHKEHUHU, CKATUU U IPOBEPUTH €TI0
BBITIOJTHCHHE.
1.7.BBINOJIHUTD aHAU3 MOJTYYEHHOTO pe3yJibTaTa.
1.8. Onpenenenue abCOMOTHOTO yAJTMHEHUS OTACIBHBIX YYaCTKOB U IOCTPOEHUE
AIIOPHI A0COTIOTHBIX YIJTHHEHUI.
1.9. Onenka sxectkoctu Opyca.
2.3amanne Ne 2.
2.1.3anucaThyclIOBHUE 3a/1a4¥ U UCXOJHBIC IaHHBIE.
2.2. BBIIOTHUTB CXeMY HarpyKeHUI.
2.3. BBIMIOTHUTE pacueTHYIO CXEMY.
2.4.CocTaBUTh YpPaBHEHUS PABHOBECHUS:
X =0; XV =0;
2.5.0npenenuTh BETUYUHY MTPOJIOJIBHBIX CHII B CTEPKHSX.
2.6. OnpenenuThb U3 YCIOBHS MPOYHOCTH TPEOYEMYIO IIJIOMIA b TOTIEPEYHOTO
ceuyeHUs HanboJiee Harpy>KEHHOTO CTEPKHS.

2.7 Ipunsate o 'OCT 8509-86 Tpedyembriit Ne npoduis.

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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OTtuer mo padore
[Ipaktuueckas pabora Ne8
PacueTsl 31€eMEHTOB KOHCTPYKIIMI HA MPOYHOCTh U KECTKOCTh IPH PACTSKEHUH,
(cxaTum).
Llens:
1.3aganue Ne 1
1.1.YcnoBue 3a1a4u ¥ UCXOJIHBIE TaHHBIE.
1.2. BeimonHeHNE CXeMbl Harpy>KEeHUSI.
1.3. Onpenenenue BeIMYUHBI TPOIOJIBHON CUIIBI HA KAXKJIOM YYaCTKE U MTOCTPOEHUE
SIIOPHI MPOJOIBHBIX CHUIIL.
1.4. Onpenenenre BeMMYUHBI HOPMAJIBHBIX HAIPSDKEHUN HA KaKJIOM YYaCTKE U
IIOCTPOEHUE AIOPHI HOPMAJIBHBIX HANPSKEHUN.
1.5. Onpenenenue noaoXeHUs: HanbOJIee OMACHOTO y4acTKa.
1.6.3anuch ycnoBus MPOYHOCTH MPH PACTSHKEHUM, CKATUN U IIPOBEPKA €TO
BBIIIOJIHCHHSI.
1.7.1TpoBeneHune aHan3a MOJIYYEHHOTO PE3YIbTATA.
1.7.BBINOJIHATE aHAIU3 MTOJYYEHHOTO pPe3yJIbTaTa.
1.8. Onpenenenre aOCOMOTHOTO YJIMHEHHUS OTJEIbHBIX YY4aCTKOB.
1.9. Onpenenenre abCOMOTHOTO YJIMHEHUS Opyca.
1.10 Onenka »ecTkocT Opyca
2.3amanne Ne2.
2.1.YcnoBue 3a1aun U UCXOIHBIC TaHHBIE.
2.2. BoInosHeHre CXeMbl HarpyKEHUS.
2.3. BrimonHeHue pacyeTHON CXEMBI.
2.4.CocTaBiieHHE YpPaBHEHUN PAaBHOBECHSI:
2.5.0npeneneHre BETUYUHBI TPOIOJIbHBIX CHII B CTEPIKHSX.
2.6. Onpenenenre U3 yciaoBHs IPOYHOCTU TPeOyeMOH TUIOLIaAH MONEPEYHOro
CeueHHUs Haubosee Harpy>KEeHHOTO CTEPIKHSL.
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.

Bbino/iHeHHe pacyeToB IIMOHOYHBIX COCINHEHUH Ha cpe3 M CMSTHE.
Heab: OcBoeHNE METOAMKH pacyeTa Ha MPOYHOCTh JIEMEHTOB KOHCTPYKIIUH, pabo-
TAIOLUX Ha CPE3 U CMSATHE.

Ymenua: onpedensmo nanpsasicenus 6 KOHCMPYKYUOHHBIX INEMEHMAX.
3nanua: memoouka pacuemod Ha NPOYHOCMb NPU Cpe3e U CMAMUU.
Teopernyeckuii MmaTepua.

[ImoHOYHBIE COETUHEHUS CITYKAT JJIs OKPYKHOU (PUKCalUU JeTalell Ha BajlaxX
U OCSIX U [IepelayM Bpallarollero MOMeHTa. B OCHOBHOM NPUMEHSIOT HEHAIPSKEH -
HbI€ COCIUHEHMS] NPU3MATHUYECKUMHM MMOHKaMH. [IIMOHKHU BBIOJIHSAIOT CO CKPYT-
JICHHBIMU U TIOCKUMU KoHIIaMu. [1IMOHKY 3aKiIaAbIBaIOT B Ta3 Baja. Pa3pymieHue
COEIMHUTENBHBIX AeTajel (00aTOB, 3aKIJIENOK, ITU(TOB, IIMOHOK), CBAPHBIX, KJlee-
BBIX COCIMHEHUH, HATPYKCHHBIX CUJIAMH, IEPIICHIUKYISIPHBIMA UX COOCTBEHHBIM
0CSIM, Ha3bIBAETCS cpe3om. JlaBneHne, BOZHUKAIOIIEEe MEXKITYy COSAMHUTEILHBIMU Je-
TaJsIMU U CTEHKaMU OTBEPCTHS], HA3bIBACTCS HANIPSDKEHUEM CMAMUSL Gy

Kpurepuem paboTocnocoOHOCTH COEAMHEHUS TPU3MATUUECKUMH IIITOHKAMHU
ABJIIIOTCS IPOYHOCTD LIMOHKU HA Cpe3 U NPOYHOCMb COEOUHEHUs Ha CMAmUe.

Pa3zmepbl monepednoro cevenus mmoHku b, h u rmyOmHa masa Ha Bamy g
NOJOMPAIOT [0 KaTajory MO JuaMeTpy Bajia, MOTpeOHas JUiMHA IINmoHKH |
omnpenensercs no mmHe crynuusl | = 1., — (5...10) MM 1 yTOYHSsETCS 1O KaTayory,
amuHa cTynuibl L, =1,5d. BeiOpannas mimonka npoBepseTcs Ha MPOYHOCTh Ha Cpe3
U COEIMHEHHE Ha CMSITHE.

Ycnosue IMPOYHOCTHU HIIIOHOYHOI'O COCANMHCHUA HAa CMATHC

2M
- =" <
O-cu d(h—tl)fp _[O-CM]

['ne M — Bpamatomuii MoMeHT; h — BbicoTa mmonku; |, — pacdyernas mmHa; s
IITTOHOK C TUTOCKMMU KOHIaMu |, = |; 11 mimoHok ¢ 3akpyriaeHHbIMU KoHIamMu |, =
| - b; b — mmpuna mmonky; t; — riry6uHa nasza Ha Bajy. JlomyckaeMoe HanpsKeHUE
CMSITHS TIPU CTAILHOM CTynHIIE [Ocy] = 130...200 MIla, mpu 4yryHHOMH CTYIHUIIE [Gey]
=80 - 110 MIla.
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Ta6numnal. I1InoHoYHBIE COSTUHEHHS C TPU3MATUYECKON ITTOHKON

'OCT23360-78

A A-A
——l S
7] - N
| r N \
NN = ‘\k
AR R y u
L - -
d
A I
CeveHHe WIHOHKH Mybuna nasa
Ouamerp Bana o R ) dacka saia t clﬁ:":_ Iovma /
Csebiwe 12 mo 17 5 5 3 2,3 10...56
s 17 22 6 | 6 | 02504 | 35 28 14...70
> 22» 30 g | 7 4 | 33 18...90
30 » 38 10 22110
38 » 44 12| 8 >33 28...140
0,4..0,6
» 44 » 50 14 9 55| 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 9 34 70...280
Mpumeyuanu s L JUMHB NPH3MATHYECKHX UNTIOHOK / BuIGMpaloT 13 cheayiowero 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. [Ipumep yciOBHOro 0B0O3HAYEHHS WINMOHKM HCIIOAHEHHUS [, pasmepnl 4=16 MM, A=10 mm, =50 mm: Iinowka
16 x10 x50 F'OCT 23360—78.

2M
VcnoBre MPOYHOCTH LIIOHKY IPU CPE3E: 7, = W < [rcp]

r]ie [Tcp] —IoMyckaeMoe HampshKeHue cpesa, [Tqp] = 60 ...100 MITa.
B ciiyyae HEBBINOJIHEHHS YCAOBUM IPOYHOCTH NPUHMUMAIOTCS Pa3MepPHI IIIOHKHU 13
CIIEIYIOIIETO Psijia, TM00 YCTAHABIMBAIOT JIBE THAMETPAIBHO MPOTHBOIOIOKHBIX

IITTOHKH.
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3ananue k npakTuyeckoi padore: [log1o6pats pazMepsl MMOHOYHOTO COSTUHEHUS
IPHU3MATHYECKOM IIMOHKOM [T Bajia AuaMeTpoM d, mepenaroiero Bpamaonumi Mo-
MEHT M; IpOBEPUTH MPOYHOCTH MITIOHKHU HAa CPE3 U MMPOUYHOCTh COCTUHEHUS HA CMSI-
tue. Vicxoauble JaHHBIC IPUHATH B COOTBETCTBUHU C BAPUAHTOM.

Tabnuna. McxonHbie TaHHbBIE K MpakTUYecKoi padboTte Ne9

Marepu- Marepu- Mare-
Ne M, Ne M, Ne M,
d,mMmm an d,mMm an d,mm puan
Bap. Hwm Bap. Hwm Bap. Hwm
CTYITUILIBI CTYITHUIIBI CTYITHILIBI
1 25 70 10 |60 190 19 |30 80
2 [30 |75 (1 |55 [180| = [20 |35 |90 “
= =
3 35 80 c‘%’ 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 " 24 | 45 e
z : 2
7 45 180 ; 16 |35 120 E 25 |48 §
8 48 170 17 |38 145 © 26 |50 ©
9 50 190 18 |30 115 27 |54

KoHTpoJibHBIE BONIPOCHI.
1.Ha3nadyeHne U yCTpOWCTBO 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.Be1Opath pa3mMepbl MOMEPEYHOr0 CEUCHUS MITTOHKH.
2.0npenenuTs JJIMHY CTYIULBL.
3. Onpeaenuthb JUIMHY HITOHKHU, COTJIACOBAB €€ CO CTaHJAPTHBIM PSAOM JUIHH.
4.1IpoBepuTh NPOYHOCTH IITIOHKU Ha CPE3.
S. ITpoBEpUTH NPOYHOCTH COCIMHEHUS HA CMATHE.

6. [IpoaHaM3upoBaTh MOITYYEHHBIE PE3YIIbTATHI.
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7. OTBETUTh HAa KOHTPOJIbHBIE BOIIPOCHI.
8. Cnenartb BBIBOJ 11O padoTe.
OTt4et no padore
[Tpaktuueckas padora Ne 9.
BrinonHeHne pacueToB MIMOHOYHBIX COSMHEHUIN Ha CPE3 U CMSITHE.
Llens:

1.3ananue K mpakTHYECKoM padore.
2. UcxonHble JaHHbBIE:
3.0npeneneHue pa3MepoB MOMEPEYHOTO CEUYCHUS IITTOHKH.
4.0OnpeneneHue JUIMHBI MIMOHKU.
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 rIaBHBIX HEHTPAJbHBIX MOMEHTOB HHEPIIUM COCTABHBIX
CeYeHMUI.
Ilenw: ocBOCHNE MEMOOUKU pacyema 0CegblX MOMEHMO8 COCMABHbLIX CEYeHUIL.
Ymenua:(3neMeHThl) onpedenams HANPAXCEeHUS 8 KOHCIMPYKYUOHHBIX INeMEeHMax
npu uzeube
3nanua: (3€MEHTBI) MEMOOUKa pacuema 31eMeHmo8 KOHCMPYKYUli Ha NPOYHOCMb U
JHrecmKkocms npu uzzuoe.
Teopernuecknii MaTepuaJl.

[Ipu n3rube nomnepevyHoe ceueHUe CONMPOTUBIIAETCS AedhopMaIii HE OJUHAKORBO,
MpU pacyeTax HaNpPsHKEHUN FreOMETPUUYECKUMU XapaKTePUCTUKAMHU TTOTEPEUHOTO
CEUCHMSI, BIMSIIONIUE HA COMPOTUBIICHUE CEUCHUS 1e(DOPMUPOBAHUIO, SBIISIOTCS
OCEBbIE MOMEHTBI HHEPIIUU:

1).0ceBOii MOMEHT HHEPIIUU OTHOCUTEIBHO OCH X - Jx
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2).0CeBOI MOMEHT UHEPIIMU OTHOCHTENIBHO och Y - Jy
OceBble MOMEHTHI HHEPIINHU XaPaKTEePU3YIOT COIPOTUBJIEHIE CeUeHUS
TIOBOPOTY OTHOCUTEJIBHO COOTBETCTBYIOIIEH OCH.
I nasnvie ocu — 3TO OCHU, OTHOCUTEIHLHO KOTOPHIX OCEBbIE MOMEHTHI HHEPITUU
MPUHUMAIOT SKCTpEMalIbHbIC 3HaUCHHS: MUHUMAaJIbHBIN 1 MaKCUMAaJIbHBIN.
Ocu cuMMETpHUH CEUCHHUSI SIBIISIOTCS TIABHBIMH IIEHTPATLHBIMHI OCSIMH
I nasnvie yenmpanbHvie MOMeHMbL UHEPYUU — ITO MOMEHTHI HHEPIIMM OTHO-
CUTENHHO TJIABHBIX OCEH, MPOXOISIINX Yepe3 MEHTP TAKECTH.
Ocu cUMMETPHUU CEUEHUS SBISIOTCS TJIABHBIMU IIEHTPATbHBIMU OCSIMH.
Momenmol unepyuu npocmenuiux ce4eHul’

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

2) s Kpyra Jx = Jy = 0,05d* rne d — nuametp kpyra
3) i komba  Jx = Jy = 0,05d* (1-¢*), rme d — HapyKHbIN qUaMETp KOJbIIA,

c- koddunment xonbna ¢ = dgn/d; dsy — BHYTpPCHHHMIA TUAMETP KOJIBIIA;

Momenmul unepuuu OmHocumeslbHo napaijieéjlbHoblx oceiul

X

X x
Pucynok 1.Cxema miist pacyera 0C€BbIX MOMEHTOB MHEPLIMU
OTHOCHUTEJIBHO MapaJIEIbHbBIX OCEH.
J, =J,+a*-4
rae JX — MOMEHT UHEPIIMU OTHOCUTEIBHO OCH XX,
Jxo — MOMEHT MHEPIIUU OTHOCUTEIBHO OCH X(Xo;

A — mJomaas ceYeHus; @ — PacCTOSTHUE MEXKIY OCSIMU.

PexoMeHAaluM 110 BBINIOJTHEHHIO PadOTHI:
1.MoOMEHT MHEpUHMH CIIOKHOU QUIYypbl SBISETCS CYMMOW MOMEHTOB HMHEpPLUU

JacTeil, Ha KOTopbhle ee pazbuBaroT. Pa3Outh 3amanHyio (uUrypy Ha MmpoCTeHIme
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YacTH, A KaXJOH OIPENETIUTh IJIaBHBIE LIEHTPAJIbHBIE MOMEHTHl MHEPLUU IO
U3BECTHBIM (OpMyJIam.

2.MOMEHTBI MHEPIIMH BBIPE30B M OTBEPCTUI MOXKHO MPEJCTABUTH OTPULIATEIHHBIMU
BEJIMYMHAMU.

3.3a1aHHbIe CeYEHUS] CAMMETPUYHBI, TJIaBHBIC LIEHTPAJIbHBIE OCH COBIAAIOT C OCAMHU
CUMMETPHUH COCTABHOI'O CEUEHUS.

4.MoMEHTBl MHEpPUMM YacTell, YbM IJIaBHBIC LIEHTPAJIbHBIE OCH HE COBMANAIOT C
IJIaBHBIMH LIEHTPAJIbHBIMH OCSAMH CEYEHHS B IIEJIOM, NMEPECUUTHIBAIOT C MOMOIIBIO
(GopMyJIbI 1711 MOMEHTOB MHEPLIUU OTHOCUTEJIBLHO MapalljiesibHbIX ocei. PaccrosiHue
MEXy MapajuIeIbHBIMU OCSMH OIPEACIINTD 110 YEPTEKY.

Ipumep: s 3ananHOro ceueHus (pUcC. 2) BBIYUCINTD TJIaBHBIC IEHTPATbHBIC

MOMEHTBI HHEPIIUH.
| it

] ﬁ//

12d

3
VAN
N

o
o g
=%

N
N

Pucynok 2.11nockas ¢urypa x mpumepy.
Pewenue:

Ceuenue uMeeT 1B€ OCH CUMMETPHUH, KOTOPBIE SIBJISFOTCS €r0 IJIaBHBIMU
LEHTpaJbHbIMU OCSIMH. Pa30uBaeMm ceueHue Ha J1Be mpocTeiline GUrypsi:
npssmoyrojbHuK (1) u nBa kpyra ().

MoOMEHT HHEPLMHU TPAMOYTOJIBHUKA OTHOCUTEIBHO OCH X

bh® _12d-(3d)’ _324d*

=27d*
12 12 12

J =

Ocbh X (LIeHTpanbHask OCh CEYEHHMSI) HE ABJISIETCS LICHTPAJIbHOM OChIO KpyTa.
CnenoBaTenbHO, MOMEHT MHEPLIUU KpyTa CIEAYET BBIYUCIATH M0 GpopmyIie
J'M=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

3ajaHue K NpakTH4YeCcKoii padore:

BoIuuciauTh riaBHbIE HEHTPAIBHBIE MOMEHTHI HHEPIIMU CEUYCHUH, TTPEICTABIICH-
HBbIX Ha cxemax (puc3). MicxoiHble JaHHBIE TPUHATH B COOTBETCTBUM C BAPUAHTOM IIO
TalOIuILe.

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 - . 26 . 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
by | 10 - ; 30 ; 20 - ; 22 ; ] 18
h2 - 20 ; - 8 | 30 - 22 ; - 10 | 32 -

[Tponomxkenue 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 I 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 padore NelO.
KoHTpoJsbHBbIE BONIPOCHI.
1.YTo XapakTepu3yrT 0CEBbIE MOMEHTBHI MHEPIIUU NTONIEPEYHBIX CEUYECHNUN?
2.Kak U3MEHUTCS 0CEBOM MOMEHT HHEPLIMU KPYTJIOro MOMEPEYHOrO CEUYEHUs ITPU
YBEJIIMYEHUH THaMETpa BABOE?
3.3anumute GopMyIIBI IS ONIPEICTICHHUSI OCEBOTO MOMEHT MHEPIIUU OTHOCHTEIHLHO
ocu X JUIs Kpyra, IpsIMOYTOJIbHUKA U KOJIBLIA.
Xoa BbINOJHEHHUs padoThlI.
1.Pa36uth Gurypy Ha npocTeiInme reoMeTpudecKue.
2. Yka3aTb MOJI0KEHHE TTIaBHBIX HEHTPaJIbHbIX oceil X,VY.
3. Yka3arb nmosoxkenue oceid X,Y B KaXI0H MOTy4eHHON Urype, ykazaTh paccTos-
HUS OT JaHHBIX OCEH A0 COOTBETCTBYIOIIMX LIEHTPAIBHBIX OCEH.
4. OnpenenuTb 0CeBble MOMEHTHI MHEPIUHU KAKI0W (PUTYphl OTHOCUTEIBHO LICHT-
panbHOM 0cu X MO COOTBETCTBYIOIIMM (hOPMYJIaM.
5. OnpenenauTb 0CEBOM MOMEHT UHEPLIMH COCTABHOM (PUTYPBI OTHOCUTENIBHO LIEHT-

panbHOM ocu X.
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6. OnpenenuTb OCEBbIE MOMEHTBI MHEPIIUH KaX A0 (PUTypbl OTHOCUTENBHO LIEHT-
pajbHOM OCH Y MO COOTBETCTBYIOMIMM (hOpMYIIaMm.
7. Onpenenutb 0CEBOM MOMEHT WHEPILIUK COCTAaBHOM (PUTYpbl OTHOCUTEIHHO IIEHT-
paJibHOU OcH Y.
8.0TBETh Ha KOHTPOJIbHBIE BOIPOCHI.
9. ChopmynrpoBath BEIBOJ IO padoTe.
OT4er mo padore.
[Ipaktrueckas padota NelO.
Omnpenenenure rIIaBHBIX [IEHTPATbHBIX MOMEHTOB HHEPIIUU COCTABHBIX CEUCHUM.
Llens:
1.3aganue k mpakTuyeckon padore:
2.9cku3 GUrypsl.
3. Pa3OuBka Qurypsl Ha MpoCTEHIIINE TEOMETPHUECKHUE.
4. OnpeneneHure 0CeBbIX MOMEHTOB HHEPLUU KaKI0W PUIypbl OTHOCUTEIBHO LICHT-
pasibHOM ocH X.
5. OmnpezieneHre 0CeBbIX MOMEHTOB MHEPIIMU COCTABHOM (DUTYpbI OTHOCUTENBHO
LHEHTPAIBHOU OCH X.
6. Onpenenenre 0CeBbIX MOMEHTOB MHEPIIMU KKIOU (PUTYPHI OTHOCUTEIIHHO IIEHT-
panbHOM ocH Y.
7. Onpenenenre 0CeBbIX MOMEHTOB HHEPLIMU COCTABHOM (UTYPbl OTHOCUTEIBHO
LEHTPAJIbHOM OCH Y.
8.0OTBETHI HA KOHTPOJIBHBIE BOMPOCHI.

9. BeiBog o paborte.

IIpakTnueckas padora Nell.
IocTpoeHne 3MIOp KPYTAUIUX MOMEHTOB.
Hean: popMrpoBaHre HABHIKOB OCTPOCHHUSI DMIOP KPYTALIIUX MOMEHTOB.
Ymenusn: (snemenmot) onpedensimo HANPsdHceHUust 8 KOHCMPYKYUOHHBIX DIEMEHMAX.
3unanua: (3nemenmol) Memoouxka pacuema 21eMeHmo8 KOHCMPYKYUL Ha NPOYHOCHb

U JicecCmKoCcme.
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Teopernyeckuii MmaTepua.

Benuuuna xpytsiiero MOMEHTa B JIIOOOM TMONEPEYHOM CEUYECHHH
OnpeaeNsieTcs anredpandecko CyMMON CKPYYHBAIOIIMX MOMEHTOB, IPHIIOKEHHBIX K
octapiieics yactd. M =) Mi ocr. v. (1). [Ipu ompenenenun KpyTsiero MOMEHTa B
J000M TONIEPEYHOM CEYEHUU UCIIONIb3YETCSI METOJ CEUECHUIA.

CkpyuyuBaOIIMiA MOMEHT CUHMTAETCS IMOJOKUTEIbHBIM, €CIU OH
CTPEMUTCS TOBEPHYTh OCTABIIYIOCS YacTh IO YaCOBOW CTPEJIKE IMPHU B3MVISLAE CO
CTOPOHBI PACCMATPUBAEMOTO CEYEHUS.

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

Ilpasuna nocmpoenus IMz:

-pOBOUTCS 0a30Bast IMHMSI IIOPHI APAIJIEIbHO OCH Z;

-0a3oBasi JIMHMS DSOIOPHl  pa30MBAETCs HA YYACTKU MNEPHEHANKYJISIPAMH,
OMYUIEHHBIMHU M3 TOYEK MPUIOKEHUSI CKPYUYHBAIOLIIUX MOMEHTOB Ha 0a30BYIO
JIMHUIO,

-Y4aCTKU HyMEPYIOTCH;

-OnpeeNsieTcs Ha KaKI0OM y4acTKe BEJIMUMHA KpyTAiero Momenra (mo ¢. 1),
WCTOJIb3Ysl METOJ CEUEHU;
-cTpoutcss OM; B BUAE NPSAMBIX JIMHUM, MAPAJIIEIBHBIX OCH C OpJINHATAMU B
COOTBETCTBUHM C OIPEIECICHHBIMUA PAHEE 3HAYECHUAMU KPYTALIMX MOMEHTOB.

Ilpumep nocmpoenus IM;

Mz= izocr. u
0 200m my=bomn Sy 56 00HM 2=2Mizoe
/ / / M21 =0;

Las 1 ‘%
. / i / R Mz, = - 200HM;

1@ @/ & " Mgs=-200 - 400 = - 600 v
M2z = - 200 — 400 + 600 = 0
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Konmpons npasunvnocmu nocmpoenus Iniopovt KPymaujux MOMeHmog.
1.9M; — npsimasi, mapasuienbHas 6a30BOM JTHHHH.
2. OM; ckauKko0Opa3HO U3MEHSET CBOE 3HAYEHUE B TOUKAX MPUIIOKEHUS CKPYyUYHUBAIO-
UX (BHEIIHKUX) MOMEHTOB, BEJIMUMHA CKAYKa ONpPEEsAeTCS BETUUYMHON CKpYyYH-
BAIOIIEr0 MOMEHTA.
3aoanue ona npakmuueckoi padomwi: 110CTpOUTH SIIOPY KPYTAIIUX MOMEHTOB
JUTS TIPEJIJIOKEHHOW B COOTBETCTBUH C BAPUAHTOM CXEMBI HarpyxeHus (puc.2).

Ta6nuna VicxoaHble JaHHBIE K MpakTHyeckoi padote Nel 1

Ne M1 Mo Ms | Mo o Ne Mi | M2 | M3z | Mo (0]
Bap. erena Hv | Hv | Hv | Hv | ¢! | Bap. erena Hv |Hm | Hv | Hm | ¢
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 | ¥©3
14 0 1570 | 1560 | 870 | 4000 28 r 580 | 630 | 800 | 2010
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Pucynox 2. Cxembl HarpyXeHus K MpakTUIECKoi padbore.
KoHTpoJibHBIE BONIPOCHI.
1.Kakue BHyTpeHHHUE CHIIOBBIE (DaKTOPBI BOSHUKAIOT B MIOMIEPEYHOM CEUCHUH TIPH
KPY4YECHHUH?
2.3anummte hopmyIly sl ONpeIeSICHUs KPYTSIIEro MOMEHTa B JIIOOOM ToTepey-
HOM CEUEHUU?
3.Uem 00yCIIOBIEHBI CKAYKH HA DMIOPE KPYTAIIUX MOMEHTOB?

4.Kakoii TuHueR n300pakaeTcs Mopa KPyTIIUX MOMEHTOB?
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Xoa BbIOJTHEHUS] padOTHhI.
1.0npenenuth BEIMYUHY CKPYUYUBAIOIIMX MOMEHTOB 1O (popmyiie

_ P-10°
[0

M , Hwu

2.ITpoBectr 6a30BYIO JTMHUIO AMIOPHI MAPALIEIHHO OCH Z,
3.ba3oByl0 JIMHHIO OMIOpHl  Pa3OMTh Ha YYAaCTKU MEPHEHIAUKYISPAMH,
OMYIICHHBIMHU U3 TOYEK MPUIOKEHUSI CKPYUYHBAIOLIUX MOMEHTOB Ha 0a30BYIO
JIUHUIO;
4.Y4acTKi NpOHYMEPOBATH;
5.0npenents Ha KaKJOM y4YacTKe BEIMYMHY KpyTsaulero Momenrta (mo ¢. 1),
UCITIOJIb3YsI METOJI CEUCHMUIA,
6.[Toctpouts OM; B BUJIe IPSIMBIX JIMHUH, MApaIETbHBIX OCH C OpAUHATAMH B
COOTBETCTBHUHM C OIPEACIICHHBIMU PAHEE 3HAUCHUSIMU KPYTSIIMX MOMEHTOB
7 IIpOKOHTpOIMPOBATH NPABUIBHOCTh IOCTPOEHUS AMIOPHI.
8.0TBeTUTH Ha KOHTPOJHHBIE BOMPOCHI.
9.ChopmynupoBaTh BEIBOJ IO padoTe.
OT4er mo padore.
[Ipaktuueckas padora Nell.
ITocTpoeHue 3mop KPyTAIIUX MOMEHTOB.
Llens:
1.3aganue k mpakTuyeckon padore.
2. CxeMa Harpy»xeHusl.
3. UcxonHbple JaHHBIC.
4. OnpeneneHne BEIUYMHBI CKPYYUBAIOIINX MOMEHTOB.
5.0mpeneneHue KpyTIIIUX MOMEHTOB Ha KaXKJIOM y4acTKe U ocTpoenue DM,
6.0TBeTHl HA KOHTPOJIbHBIE BOMPOCHI.

7.Be1BOA IO padoTe.
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IIpakTnueckasi padora Nel?2
BbinojiHeHHE pacyeToB HA MPOYHOCTH U KECTKOCTb MPH  KPYYEHHH.
Ienw: OcBoeHNE METOMKHU PACUECTOB HA IPOYHOCTh M YKECTKOCTh IIPHU KPYUCHUH.
Ymenua: onpeoensms nanpsoicenus 6 snemenmax KOHCMpPYKYyui.
3nanusa: - memoouxa paciema 371eMeHmMo8 KOHCMPYKYUL HA NPOYHOCMY,
aorcecmrxocmys (YCIOBHE MMPOYHOCTHU U JKECTKOCTH MPHU KPYUSHHH, CITIOCOOBI

oOecneyeHus IMPOYHOCTH U )KCCTKOCTI/I)

Teoperuyeckuii Mmarepual.

Kpyuenuem Ha3bIBaeTCs TakoOW BHUJ HarpyKeHUs, MpPH KOTOPOM B
MONEPEYHOM CEYEHHH 3JIEMEHTA KOHCTPYKIIMHA BO3HHUKAET TOJBKO OJWH BHYTPECHHUU
CUJIOBOM (haKTOp — KPYTAIIUH MOMEHT M .

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

CKpyuHBaKOIM MOMEHT CYHUTAETCA IOJOXHUTEIbHBIM, €CIH OH
CTPEMHUTCA TOBEPHYTh OCTABIIYIOCS YacTh IO YAaCOBOM CTPEJIKE MPHU B3MVISAE CO
CTOPOHBI PACCMATPUBAEMOI'O CEYCHHS.

CylHOCTbh MPOBEPOYHOr0 pacuyeTa Ha MPOYHOCTH MPU KPYUEHUU 3aKITH0Ua-
€TCs B OIpeJIeICHUA MAaKCUMaJIbHBIX HAMPSXKEHUH B HanOojiee OnacHOM CEYEHUU U B
CPaBHEHUU UX C BEIIMUUHOU JOIMYCKAEMBIX HAIPSKEHUM, T. €. IPOBEPUTH BBITIOJIHE-

HHE YCJIOBUS POYHOCTH HA KPYUYCHHUE.

e =M [ ]
KPmax = L"xp
W

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

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

Wp = 0,1d3 (1-0%) — 11151 KONBLIEBOTO CEUEHMs

d
rae a- KO3PQGUIUEHT KOJbla o = 4
0

CyliHOCTh MPOBEPOYHOTO pacueTa JIEMEHTa KOHCTPYKIIMH Ha )KECTKOCTh
MIPU KPYUYEHUU 3aKIIOYACTCS B ONPEACICHUU MAaKCUMAJIBHOTO OTHOCUTEITb-
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 — MOIyJIb IIONEPEYHON YIIPYTOCTH, XapaKTEPU3YIOIIHI KECTKOCT
MaTepHaa Ipu Kpy4eHHH;
|- MOJIAPHBIA MOMEHT MHEPLMH HONEPEUHOTO CEYEHHS, MM~
r€OMETPUYECKAs XapPAKTEPUCTHKA JKECTKOCTH IONEPETHOTO CEUEHHUS TIPH
KPYYEHUH;

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

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

d
rae o- ko3 PUIMeHT KoJblla « = FO

3ananne Kk mpakTuyeckoii padore Ne 12:[IpoBeputh NPOYHOCTh U KECTKOCTH
CTaJPHOTO Bajia JUIsl CXEMbl HarpyxkeHwsi (puc.l) COOTBETCTBYIOIIECH BapHaHTY.
[Ipoananu3upoBath MOJYYCHHBIC PE3yJbTaThl, B CIIy4ac HE BBIMOJIHEHHUS YCIOBHIA
MIPOYHOCTH ¥ )KECTKOCTH TPE/IJIOKUTh BAPUAHTHI BBITIOJHEHHUS YCIOBHH MPOYHOCTH U

KCCTKOCTH.
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Ta6muma NellcxonHble TaHHBIE K PAKTUYECKOU paboTe.

© Pa3smepsl - Homyckaemoe | |
% E o IOIIEPEYHOTO E Mommocts, kBT . "{ KacaTeabHOE E = E
§ = Q g i HanpsDkeHne | 8 E E
@ « % S CEUCHUS,MM ; P 5 § [l é g g
= |23 Pul L BBl 2 & £, 55 %8
3 H\ M2 XS 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 9 |45 | 20 20
9 = d=75; do=65 9 120 | 30 | 30 20
10 d=70; do=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
P
6| & d=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
26 | £ d=86; d=76 6 | 100 | 18 | 50 20
27 d=80; d=75 7 90 |25 ] 40 20

KoHTpoJsibHBIE BOIIPOCHI.
1.Kakue BHeLIHUE HArpy3KH CIIOCOOHBI BBI3BATh KpyUyeHUE?
2.Ha3oBuTe BHYTpEHHUN CHIJIOBOW (haKTOp, BO3HMKAIOMMK mpu KpydeHuu. Kax
OMpEENseTCs €ro BeJIMYMHA U 3HaK B JTIOOOM MONEPEYHOM CeueHUn?

3.CyIHOCTh IPOBEPOYHBIX PACYETOB HA MPOYHOCTD U KECTKOCTh MPU KPYICHUH ?
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4.HazoBure reOMCTPHUUYCCKUEC XapaKTCPUCTUKHU KCCTKOCTHU U IIPOYHOCTH II0IIC-

PEYHOr0 CeYEHUs MPU KPYUCHHUHU.

Pucynok 1. Cxembl HarpyXeHus K npaktuueckou padore Nel2.
Xoa BbINOJTHEHUs1 padoThl
1. Onpenenuth BEIMYMHY CKPYUMBAIOIINX MOMEHTOB

_P-10°
(0]

m , HM

rae P — momuocTs, KBT
® — YIJI0Basi CKOPOCTh, ¢
2. OnpenenuTh ypaBHOBEIITUBAIOIINA MOMEHT U3 YCIIOBHSI PABHOBECHS:
Z M iz ocr. u. =0
3. Mcnone3ys MeTo | CEUCHHI IMTOCTPOUTD AIIOPY KPYTAIUX MOMEHTOB DM,
4. Jlnst HamOoJiee OMacHOro yyacTka Bajia (CM. 3IIOPY KPYTAIIUX MOMEHTOB)

ONIPCACIINTD MAKCUMAJIBHBIC HAIIPAKCHUA KPYUYCHUA B ITOIICPCIHOM CCHCHUH.
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5.IlonyyeHHOe 3HaYeHUE HAMIPSHKEHUS] CPABHUTH C IONTYCKAEMbIM HaIPsHKEHUEM
U C/IeJIaTh BBIBOJ O IPOYHOCTH.
6.IIpoBepuTH BHIMIOTHEHUS YCIIOBUE KECTKOCTH U CIENIaTh BRIBOJ 00 00ecreueHun
KECTKOCTH.
7. B ciiydan HEBBITOIHEHUS OJTHOTO U3 YCJIOBHHA TMPEJIOKUTH BO3MOKHBIC BAPUAHTHI
WX BBITIOJTHEHUS.
8. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.
9. ChopmynupoBath BBIBOJ IO padoTe.
OT14eT MO 3aHATHIO.
[Ipaktuueckoe 3anstue Nol2
BrImmonnHeHME pacyeToB Ha MPOYHOCTH U KECTKOCTh IPH  KPYyUCHHUH
Llens:
1.UcxonHble 1aHHBIE
2.CxeMa HarpyxeHus
3. OmnpezienieHne BEIMYMHBI CKPYUYUBAIOIINX
MOMEHTOB.
4. OmnpenerneHre BEJIMYUHBI YPAaBHOBEIIIMBAIOIIETO MOMEHTA.
5.ITocTpoeHne SMIOPHI KPYTSIIUX MOMEHTOB M ONIPEACIICHUE TTOI0KEHUS
HanOoJsiee OMacHOTO CEYEHUS.
6.0mnpeneneHre BeIMUYMHBI MAaKCUMAIIBHBIX HAMPSHKEHUN KPYyUCHHUS.
7.BeiBo 00 0OecrieueHu NPOYHOCTH.
8. [IpoBepka kecTKOCTH HanboJiee OMACHOTO CEUCHMUS.
9. BriBo 00 0OecTieueHnn KECTKOCTH.
10. OTBeTHI Ha KOHTPOJILHBIE BOTIPOCHI.

11. BeiBog 1o pabore.

IIpakTuyeckoe 3ansitue Ne 13.
ITocTpoeHue >m0p MonepevYHbIX CHUJI U U3rHOAIOIIMX MOMEHTOB.
Ilesib: 0OCBOCHME METOANKU MMOCTPOEHUS SIIOP MOMEPEUHBIX CHIJT U M3THOAIOIINX

MOMCHTOB.
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Ymenusa (3n1eMeHThl): onpedeniams HanPANCeHUs 8 IeMEeHMAax KOHCMPYKYULL
(ompezeneHue MoxoXKeHus: HanboJiee OMacCHOTO CEUEHUs)
3nanusn (3NEMEHTHI): MEMOOUKa paciemos 21eMeHmo8 KOHCMPYKYUll Ha NPOYHOCb

Teopernueckuid MaTepuaJl

N3rub — 370 TaKkoii BUI HarpyxeHust opyca, mpu KOTOPOM B €ro MOMEPEUHbIX Cce-
YEHUSIX BO3HUKAIOT U3rM0aronre MOMEHTHI. M3rud, mpu KOTOPOM B MOTIEPEUHBIX Ce-
YEHUSX KPOME U3THOAIOIUX MOMEHTOB BO3HUKAIOT U MONEPEYHbIE CUJIbI, HA3bIBACT-
Csl TIONIEPEUHBIM; €CITH MONEPEYHbIC CHUIIBI HE BOSHUKAIOT, TO U3TU0 Ha3bIBACTCS YKMC-

TBIM.

Benuyuna nonepeunou cunvl B 11000M MOMEPEUHOM CEYEHUH OIPEEsIeTCs anreo-
panyecKor CyMMOW BHEIIHUX CUJI, HPWJIOKEHHBIX K OCTABIICHUCS YaACTH:
Qy :Z I:iy OCT. 4.
IIpasuno 3naxoe nonepeynvix cuj. TONEPEUYHAs] CUJIA CYUTACTCS I10JI0-
KUTEIIbHOM, €CJIW: BHELIHSA HATPy3Ka CTPEMUTCS MOBEPHYTH OCTABIIYIOCS
4acCTh BOKPYI PACCMaTpUBAEMOI0 CEYEHHUs [10 YaCOBOM CTPENKE, €CIIU

IIPOTHUB YaCOBOM CTPEIKH — OTPULIATEIBHOM.

Hzeubarowuii momenm B IPOU3BOIHLHOM TIOTIEPEYHOM CCUSHUU YNCIICHHO
paBeH anreOpandeckoil CyMMe MOMEHTOB BHEIIIHUX CHII, IPUJIOKCEHHBIX K OCTaB-
IIEHCS YaCTH OTHOCHUTENBFHO paccMaTpuBaeMoro ceueHus:M x = Y M ceu(Fiyocr. v.)

IIpasuno 3naxos useubarowux momeHmos:. ( IPU MBICICHHOM 3aKpEIUICHUHU B
paccMaTpuBacMOM CEUYCHHH), M3THOAIONIEMY MOMEHTY MPHUITUCBHIBACTCS 3HAK ILIIOC,
€CJIM BHEIIHSSI Harpy3ka W3ru0aeT OCTaBINYIOCS YacTh BBIMYKJIOCTHIO BHU3, €CIH

BBIITYKJIOCTBIO BBEPX — TO 3HAK MHUHYC.

Ilpasuna nocmpoenun 3nwp nonepeuHvix CUil O XapaKmepHvliM mo4Kam:
1. B KOHIEBOM CeYeHMH MTONEPEYHas CHUjla paBHa HYJIIO, €CJIM HE MPUJIOKEHA
COCpeOTOYEHHAs Cuila (aKTUBHAS WM pEaKTHUBHAs).
2. TlonepeuHnas cuiia CKa4K000Pa3HO N3MEHSET CBOE 3HAUEHUE B CEUEHUH, B
KOTOPOM IIPUIJIOKEHA COCPEAOTOUEHHAS CHIIA, BEJIMYMHA CKaYKa PaBHA BEJIUUMHE
IIPUIIOKEHHOU CUJIBI.
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3. Ha yuacTke, Harpy»€HHOM paBHOMEPHO pacIpeesIeHHON Harpy3Koi, smopa
n300pakaeTcs MpsIMOM JIMHUEH, HAKIIOHEHHOM K OCH OaJIKu.
4. Ha yuacTtke, CBOOOJIHOM OT JACHCTBHSI pAaBHOMEPHO pacCpeIeICHHON HAarpy3KH,

OIIOpa- npsamMasd JUHUA, [TapalICIIbHasA OCH.

Ilpasuna nocmpoenus Inop uzzudAIOUWUX MOMEHMOE NO XAPAKMEPHBIM MOYKAM '
1.B koHUIEBOM ce4YeHHMHM W3THOAIONIMii MOMEHT pPaBEH HYJIO, €CIM HE MPUIIOKEH
BHEIIHUN COCPENOTOUYCHHbIH MOMEHT. Eciau e B KOHIIEBOM CEUEHUHU MPHUIIOKEHA

napa Cwi, TO U3ru0arInii MOMEHT PaBEH MOMEHTY MPUIIOKEHHOMN Haphbl.

2.M3rubaroniyii MOMEHT CKa4K000Pa3HO U3MEHSIET CBOE 3HAUCHUE B CEUCHUH, B
KOTOPOM MIPHIJIOKEH COCPEOTOYCHHBI MOMEHT, BEJIMYMHA CKAYKa PaBHA BEJIUUYMHE
MPUIIOKEHHOTO MOMEHTA.

3.Ha yuactke, Harpy>keHHOM paBHOMEPHO pacHpeeICHHON Harpy3Koi, 3Iopa
n300paxkaeTcsi KBaIpaTUUHOM MapaboJioi, 00pallleHHOM HaBCTPEUy Harpy3Ke.

4 Ha ydacTke, cBOOOJHOM OT JCHCTBUSI PaBHOMEPHO PACHPEICIICHHOW Harpys3KH,
AIIOpA — HAKJIOHHAS TIpsiMasl.

5.Ha yyacTke nelcTBUS paBHOMEPHO PaCIpPEACICHHON HAarpy3KH B TOUKE, /1€ DII0pa
MOTIEPEYHBIX CHJI TJIABHO MEPEXOJIUT Yepe3 HOJb, Ha JIIOPE U3THOAIONINX BOSHUKAET
IKCTPEMYM.

AHaJIU3 JMIOPHl U3TrMOAOIIMX MOMEHTOB IO3BOJISIET OMNPENEIUTh IMOJOKEHUE
HauboJsiee OMAcHOro ce4yeHus (MO0 BEIMYMHE MAaKCUMaJIbHOTO H3THOAOIIETOo
MOMEHTAQ).

Konmpons npasunvnocmu nocmpoennslx snwp:
1.9Q ckauk000pa3HO U3MEHSET CBOE 3HAYCHUE B TOUKAX MPHIIOKEHUSI COCPEIOTO-
YEHHBIX CHJI, BEJIMUMHA CKauKa ONPEIeNACTCS BETUYNHON TPUIIOKEHHON CUJIBI.
2. DQ — mpsmasi, mapajuiesibHasi OCH JIIOPHI Ha YYacTKaxX, CBOOOHBIX OT JACHCTBUS
PaBHOMEPHO pacipeiesIeHHON Harpy3KH U HaKJIOHHAS MpsMas Ha y4acTKax JACHCTBUS

PaBHOMEPHO pacIlpe/IeIICHHON HArPy3KH.
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3. DM cka4yko00pa3HO H3MEHSET CBOE 3HAUEHUE B TOYKAX MPHIOKEHHUS COCpe-
JOTOYEHHBIX MOMEHTOB, BEJTMYMHA CKauKa OMPEIEISICTCS BEIMIMHON TTPHII0KEHHOTO
MOMEHTA.

4.OM- HakJOHHAasl TpsMas HAa y4acTKaX, CBOOOJHBIX OT JACUCTBUS PABHOMEPHO
pacrpeneseHHON Harpy3ku M mapadosia, oOpalleHHas BBITYKIOCTHIO HaBCTPEUy
Harpy3Ke Ha y4acTKax JCHCTBHUS PaBHOMEPHO paclpeIeICHHON Harpy3KH.

IIpumep: I[TocTpouTs 3MIOPHI MOMEPEYHBIX CHIT U U3TUOAIOIIUX MOMEHTOB (pHcC.1)

4
RaliScH =70 m : o0 kH
25k ’ g =FKH[m  Aameet
o — S i i IK'J P 11 ¥ s
2m 2»4_“}”* | &m i
*MTE T =
o e)ﬁk ]" ﬂ - |\% 20y /K/"')
o5 ;|, 40 we
(ol T
- - o | L L LN gpm gt

I

Pucynokl.Pacuernast cxema k npumepy.

50

1.Onpenenenne peakuuii CBs3Ei.
1.1.Y Mpy=0; -25-2+10+(5-8) -6 -Rg-10=0
-Rg-10 =50-10-240; R =20 (xH)
1.2.> M =0; -25-12+RA-10+10—(5-8)-4=0;
Ra -10 =300 — 10 +160; Ra =45 (xkH)
1.3.IIpoBepka npaBUILHOCTH PELLIEHUS: 10Ka3aTh, 4To Y Fiy = 0
> Fiy =-25+45-(58) +20 =-65 + 65 =0.
2.IToctpoenue smropsl orepednbix cut (3Qy)
Qv =2 Fiyocru, KH
Qyo = -25 (o mpaBMITy KOHIIEBOTO CEUCHHS)

aneBa vA = _25’ anpaBaYA =-25+45=20
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Qvc =-25 +45=20; Q vg =- 20 (mo mpaBmi1y KOHIICBOI'O CCUCHHUSI)

3. IlocTpoenue >mropsl U3rudarImx MoMeHTOB (DMy)
M x =3 M ces (Fiy ocr. «.), KHM

M x, =0 (mo mpaBuIy KOHIIEBOTO CEUCHHS)

M =-252=-50

Moo = -254+452=-10

Mempasa = -254+452 +10=0

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

Ha yuactke nelicTBHsI pABHOMEPHO pacIpeelICHHOM Harpy3ku DQy MIaBHO
nepexoauT uepe3 «0y», Mo3ToOMy Ha 3II0pe U3rHOAIOIIMX MOMEHTOB B Touke K
BO3HHKAET IKCTPEMAJIbHOE 3HAUCHUE MOMCHTA.

N3 ycnosus Qyk = 0 onpenenstem umHy ydactka BK (puc.2)

g =5 Kk jeoxH

| li l__ l‘ s

PI/ICYHOK 2. Cxema IJA OIIPCACIICHUS 3KCTPCMAJIbBHOI'O MOMCHTA.

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

Mk =20- x — (5 X) “x/2 = 20- 4 — 5 4- 2 = 40 (kHm)

3ajaHue K NpaKTU4YecKou padore:

JIist 3a1aHHBIX CXEM HAarpy>KeHus 0ajioK: ONPEJEIUTh PEAKIINH CBSI3€H, TOCTPOUTH
AIIOPHI MOTIEPEYHBIX CHJI U U3THOAIONUX MOMEHTOB (puc.3).McXoaHble TaHHbIE TpU-
HSATb B COOTBETCTBUHU C BAPUAHTOM, OIIPENETUTH MOJIOKEHUE HarnboJiee OMacHOro ce-

YCHUI.
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Ta6numa Mcxoanslie 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.

KoHTpoJsbHBIE 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 ONIPEACIICHUs] U3THOAIOIIET0 MOMEHTA, YKAXKUTE

IIPABUJIO 3HAKOB.

4.00bACHUTE IPUUMHY CKAYUKOOOPa3HOTo u3MeHeHus opauHaT 3Q u OM .

5.C xakoii nemnsto crposites 3Q u OM?

Xoa BbINOJHEHHUS PA00ThI

1.0mpenenuth peakiuu cBsizer (I IBYX OMOPHOMN OAJIKH):

1.1.3aMEHUTH CBSA3U pEaKLUSIMU CBS3EH;

1.2.cocTaBuTh ypaBHEHUS PABHOBECHUS U ONPEACIUTH PEAKIIUU CBSI3EH;

1.3.mpon3BeCTH KOHTPOJIb IPABUIBHOCTA ONPEACICHHBIX PEAKIIUI.




2.IToctpouts IQ:
2.1.onpenenuTsh BEIMUYUHY OTIEPEYHON CHIIbI B XapaKTEPHBIX TOUKaX (B CEUYECHUSAX
MPUIOKEHUS COCPETOTOYEHHBIX CUJI pacyeT MPOU3BECTH JBAXK/IBI: CIIEBA U CIpaBa OT
CEUYCHUS);
2.2. moctpouTs IQ MO NOJYYEHHBIM OpJUHATAM.
3. Iloctpouts DM:
3.1. onpeaenuTh BEIMYMHY U3rHOAIOIIETO MOMEHTA B XapaKTEPHBIX TOUKax (B ce-
YEHUSAX MPUIIOKEHUS COCPEIOTOUEHHBIX MOMEHTOB PACU€T MIPOU3BECTHU JBAK/IBI:
CJIeBa U CIpaBa OT CEUCHHUS);
3.2. moctpouth DM 10 MOITYYEHHBIM OpJAUHATAM.
4. IIpon3sBecTy KOHTPOJIb MPABUIBHOCTH NOCTPOECHHBIX AIIOP.
5. Onpenenutp NoJI0’KeHNE HauboJIee OMACHOTO CEUEHUSI.
6.0TBeTUTH Ha KOHTPOJIHHBIC BOTPOCHI.
7.ChopMynupoBaTh BBIBOJ IO paboTe.
OTtuer mo padorte
[TpakTraeckas pabora Nel3
[TocTpoeHue >mrop MONEPEeUHbIX CUI U U3TMOAIOIINX MOMEHTOB
ens:
1.3agauya Nel.
1.1.Cxema HarpyxeHus.
1.2. McxonHbie naHHBIE:
1.3. Pacuer peakuuii CBSI3€il.
1.4. OnpeneneHue BEIMUMHBI ONEPEYHOM CUIIBI B XapaKTEPHBIX TOUYKAX U
noctpoeHue Q).
1.5. Onpenenenue BEIMYUHBI U3TUOAIONIETO0 MOMEHTA B XapaKTEPHBIX TOUYKAX U
noctpoeHue OM.
1.6. KoHTpOIBh IPaBUIBHOCTH MMOCTPOEHHBIX AITIOP.
1.7. OnpeneneHue Noa0KeHHUS HaOOJIEe OMACHOTO CEYCHMUS.
2. 3apgaua 2.

2.1.Cxema HarpyxeHusl.
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2.2. cxonHble NaHHBIE:

2.3. OnpeneneHne BEIUYUHBI ITIONEPEYHON CHIIBI B XapaKTEPHBIX TOUYKAX U
noctpoenue 9Q.

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

2.5. KoHTpOap MPaBUIIBHOCTH MOCTPOEHHBIX JIIIOP.

2.6. OnpezeneHue Noja0XKeHUs: Hau0oJIee ONaCHOTO CEYEHUSI.

3. OTBeTHI HA KOHTPOJIBHBIE BOIIPOCHI

4. BeiBoj 1o pabore.
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IIpakTnueckasi padora Neld.

PacyeTr Ha nmpoYHOCTH NpH U3rude.

Heab: ocBOEHUE METOJIUKU MPOYHOCTHBIX PACUETOB OAJIOK, M3rOTOBJIEHHBIX W3
MJIACTUYHBIX MaTEPHUAJIOB.

Ymenusn (snemenmol).onpedensmo HanpsxiceHuss 6 OINeMEeHmMAX KOHCMPYKYULL
(ompenenenne MoOJ0KEHUST HAaMOO0JIee OMACHOTO CEUYCHUS MPU U3THOE, TPOBEPOUHBIN
pacyeT Ha MMPOYHOCTh MPH U3TUOE)

3nanua: memoouka pacuema 3NeMeHmOo8 KOHCMPYKYuil Ha npouynocmsv (IpaBUia
MIOCTPOCHHMS JITIOP MOMEPEUHBIX CHJI M M3TH0AIOIINX MOMEHTOB, YCIIOBHE MPOYHOCTH

pu U3rude, CylHOCTh MIPOBEPOUYHOTO 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 6a10x

=g <lo]

Oceeoii momenm conpomueienus I PA3TUYHBIX CEUCHHI- T€OMETpHYECKas

XapaKTCPUCTHUKA ITPOYHOCTH IMOIICPCYHOTO CCUCHUA ITPU n3ruoe:

-IUIA Kpyra Wy =0,1 d3

-nus kpyrosoro konsua Wy = 0,1-d3(I-a%)
bh?

-1 IPSIMOYT' OJIbHUKA W, = T

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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3.0npe()eJleHue 6E/IUYUHDBI MAKCUMAIDHO 00nycmumoﬁ 6HeuwlHeu HAZPY3KU

Mymax < Wy [0]

IIpumep pacdera: [IpoBepuTh MPOYHOCTH NBYX OMOpHOW Oanku (puc.l), ecim
[6]=160 H/MM? IS cleqyIOIMX BapUMaHTOB. a) IONepedyHoe cedeHue: kpyr d=90

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

22 22

@ |REAREARRERE

18

M, KH M

90 {

122

Pucynokl. Pacuetnas cxema k npumepy.
1.OnpeneneHre onmoOpHBIX PEAKIUK U MPOBEPKa MPaBUIILHOCTU HAMICHHBIX
3HAYCHHI: M= 0; -F1-Od +RyBIA +M, +F,-C/{— My =0 (1)
Pemas ypasuenue (1) momyunm Rg = 10KH .

YMp=0; -F1-OB-Ry BA—-FyBC+ M,—M;=0(2)
88



W3 ypaBuenus (2) Ry =-22xkH

T.x. peakius Rp moiy4yuiach cO 3HAKOM MUHYC, TO U3MEHSIEM €€ MepBOHAYaIIb-
HOE HaIlpaBJICHHE Ha MPOTHUBOIOJIOXKHOE. VIcTHHHOE HampaBieHue peakiuu Ry —
BHU3.
[Tposepka: > Fiy=-F1 +Rg+F,—R;=-18 +10 + 30 — 22 = 0.

VYpaBHeHHEe paBHOBECUS CTaTUKH » Fiy = 0 BBINOJHSAETCSA, CIEI0BATEIBHO
peaKIMK Onop onpeieieHbl BepHO. [Ipu MoCTpoeHnH SMI0p UCTIOJIb3YEM TOJIBKO
VCTUHHBIC HAMPaBICHUS PEeaKIUid OTop.

2. Breigenum Ha 6anke xapakrtepusie Touku: O, B, C, /1.

3. OmnpenenseM B XapaKTepHBIX TOUKAX 3HAYEHUs nomnepevHou cuibl Qy u
CTPOMM 3ITIOPY MONEPEYHBIX CHJI CJIEBA HAITPABO B COOTBETCTBUU C MOTYYCHHBIMU
3HAYEHUSAMHU MOIMEPEYHBIX CHJI B COOTBETCTBYIOIIUX TOUKAX:

Qy =Y Fiyoeru (1) (ecnu BHEHMIHSA CHIIa CTPEMUTCS TIOBEPHYTH BOKPYT
paccMaTpUBaEMOI0 CEYEHHS 0 YACOBOM CTpeKe, TO oHa B popmyity (1) BXoguT co
3HAKOM (+), €CJIM IPOTUB YaCOBOM CTPEIIKE — TO CO 3HAKOM (-) ).

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

[Toniepeunyto cuny B Toukax B u C cuntaeM naxbl o ¢popmyne (1), T. k. B
toukax B u C npusnosxeHsl cocpeJoToueHHbIe Uikl U Ha DQy T0JIKeH ObITh CKAUOK,
paBHBIN BEJTMYMHE ITUX CHIL:

Paccexaem cneBa ot Touku B, orOpacbiBaeM yacTh OaiKku mpaBee dTOTO CEYCHHS
U YYUTHIBAEM CHJIbI, IPUJIIOKEHHBIC K OcTaBIIekcs yactu Qvg®™ = -18kH;
Paccexaem cmpaBa oT Touku B, oTOpaceiBaem dacTh Oaliku mpaBee ITOr0 CEYCHHUS
Y YYUTBHIBAEM CHUJIbI, TPUIIOKEHHBIE K OCTABIIICHUCS YaCTH:
Qv = -18 + 10 = -8(xH);

Paccexaem cneBa ot Touku C, oTOpackiBaeM 4acTh OaIKy paBee dTOTO CEYCHHUSI

Y YYUTHIBAEM CHUJIbI, TPUJIOKEHHBIE K OCTABIIICHUCS YaCTH:
Qyc™** = -18+10= -8 (xH);
Paccexkaem cnpaBa ot C, oTOpacbiBaeM 4acTb OaJIKH MpaBee 3TOr0 CEUEHUs U

YUYUTBIBACM CHJIbI, TPUJIIOKCHHBIC K OCTAaBIIIEHCS YaCTH.
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QvcP® = -18+10 + 30 =22 (xH);
Qv = 22 xH (1o 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 BHH3, TO 3HAK (1), €CIIU BBIIYKJIOCTBIO BBEPX, TO —
3HaK (-) ):
My, = 0 (10 paBUTy KOHIIEBOTO CEUCHHS );

Paccekaem B Touke B, orOpackiBaeM NpaByro OT MOJIYYEHHOTO CEUEHHUS YacCTh U
oTnpesesieM MOMEHTBI CHJI, MPUJIOKEHHBIX K OCTaBIIEHCS YaCTH:

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

OnpenenseM u3drubaroumui MoMmeHT B Touke C aBaxaAbl, T. K. B
Touke C NPUIO0XKEH COCPENOTOUYECHHBII MOMEHT U Ha BIIOPE
M3TU0AIMMUX MOMEHTOB JOJXKEH OBITh CKAYOK HAa BEJIUYUHY 3TOTO
MOMEHTA:

PaccekaeM B Touke C cieBa ot Touku C, 0TOpackiBaeM MpaByro OT MOJTYYEHHOTO
CEYEHMS YacTh U ONPEIETIEM MOMEHTHI CHUJI, MPUIIOKEHHBIX K OCTaBUIEHCS YaCTH:

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

Paccekaem B Touke C cripaBa ot Touku C, oTOpaceiBaeM MpaBylo OT MOJIYYEHHOTO
CEYCHHMS YaCTh U OTNPEICTIEM MOMEHTBI CUJI, PUIIOKEHHBIX K OCTABIICHCS YaCTH:
My "= -F;- OC +RB-BC + M»=-18-9+ 10-4 + 10 =- 112( kH m);

My, = 20( xHm) ( o mpaBuily KOHILIEBOTO CEYEHUS)
5. OnpenersieM MoJjioKeHHE HarnOoJIee ONTACHOTO cedeHUs (aHATH3UpYst DMy)
Hanbosee onacHoe ceueHue B, T.k. Mymax =122 kHm =M5.
6.1IpoBepka mpouyHOCTU HaKOOJIEe OMACHOTO CEUCHMUS:
6.1 ceuenue — npsimoy2o1bHUK € 3aJaHHBIM COOTHOILIIEHHUEM CTOPOH.

_b-h?* 50.807

= = 53333 n®) |

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 00ECIeUYeHa, 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 B/MM?

3apanue: [IpoBeputh NpOYHOCTH CTANILHOU Oanku (pucl), ecnu [6] =160
1/MM2. B cilydae HapylIeHHs IPOYHOCTH IPEIIOKUTH BO3MOKHEIE BAPUAHTEI 00€C-

IMCUYCHHUA ITPOIHOCTH. I/ICXOI[HBIC JAaHHBIC IIPUHATH B COOTBETCTBHUH C BAPMAHTOM.

Tabnuua. MicxoiHple 1aHHbIE K MpakTU4ecKor pabore Neld

[TapameTpsl
No
a m, F «H g, awm | bou o M cxema [Tonepeunoe ceueHune
p xkHm ’ kH/m ’ i ’
15 60 4 0,5 15 15 A Kpyr, d&=50mm
Kombiio d=70Mm
2 17 65 5 0,6 1,6 1,7 b d0=60rn
[IpssMOyTONIBHUK
3 19 70 6 0,8 1,8 1,9 B h=80n, b=40ny
4 20 75 7 0,9 19 2 T KBaapat, 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
IIpssMoyronpHUK
24 90 10 1,1 2,3 2,7 A h= 60MM, b=40M
25 95 11 0,9 21 25 B KBazpat a= 50mm
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=45001
[IpssMoyTrOnBHUK
11 15 28 6 1 1,2 2,5 E h=70MM  b=30n
[IpssMoyTronbHUK
12 17 29 9 0,8 15 2,8 A h= 58ynt b=30nn
13 19 34 7 0,7 1,6 2,6 b Kpyr, d=60mMm
14 20 25 8 0,4 15 2,8 B Koo d=75mMm
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d0=65Mm
[IpsimoyronbHUK
15 21 42 5 0,5 1,6 2,8 r h=45x1 b=2500
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=50mMm
Konsmo d=70mm
18 26 36 2 0,8 1,2 2,2 A d0=60nn
[IpsimoyronbHUK
19 28 35 0,5 1,8 2.1 b h=70mn b=50nn
20 24 64 7 0,6 1,4 2,5 B Ksagpar a=80mm
21 32 85 6 0,5 1,1 2 I Kpyr, d=70mMm
22 28 76 10 0,6 1,2 2.1 Jil| KBagpar a=50mm
Koneso d=80mm
23 17 45 4 0.7 1,3 2.2 E d0=7001
[IpsimoyronbHUK
24 35 58 5 0,8 1.4 2.3 A h=45x1 b=2500
25 27 98 6 0,9 15 2,4 b Kpyr, d=65Mm
Koo d= 50mmMm
26 38 68 7 1,0 1,6 2,5 B 40= 4001
[IpssMOyTOIBHUK
27 34 100 8 0,4 1,7 2,6 r h= 48at b=250
m g m
¥ D q F
Yyvdd by RRRRRRRN ;
a e b c l:ﬂ}” Flke4%Z b c é’l
a) 6)
m
F 4 = g |F C
AR
a b c ’é’” ””% a b ; c
8) 2)
m
sl 7| et
AR AR
a c r@m a b c
- 3 . N S *,’ EB R Y :‘E_ ] f
s S DR B S

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
MoTepeYHoOM u3rude?
2. 3anucaTh (OpMYIIbI IS ONIPEIETICHUS TONEPEUHON CHIIBI U MU3rHOAIOIEr0
MOMEHTA B JJIOOOM MOMEPEYHOM CEUECHUU
3. Kak onpenennTs BeMMUUHY TOTIEPEYHON CHIIBI M M3THOAIOIIETO MOMEHTA B
KOHIICBOM CE€YEHUU?
5.CpopmynupyiiTe CyIHOCTh MPOBEPOYHOTO U MPOECKTHOTO PACUETOB HA MIPOYHOCTD
npu u3rude?
6. 3anuiuuTe yCI0BHUE IPOYHOCTH MPU U3rHOE.
7. YKaxXuTe BO3MOKHBIE BaApHUAHThI 00€CTIEUYEHUs IPOUYHOCTH 3JIEMEHTOB KOHCT-
PYKIHM.
Xo/1 BbINOJIHEHUS] Pa0d0ThI
1.CBsi31 3aMEHHUTH PEAKLIUSIMU CBSI3EH.
2.0npenenuTs peakuuy CBS3€H, COCTABUB YPABHEHUS PABHOBECHUS JUIS ILIOCKOM
ITPOU3BOJIBHOW CUCTEMBI CHUII.
3.BBINOJIHUTE TPOBEPKY MPABUIBHOCTH OMPEAECICHHBIX PEAKIUN.
4.0npenenuTs BU SMIOPHI MOMEPEYHBIX CUJI Ha KAXJIO0OM Y4acTKE B 3aBUCUMOCTH
OT BHEILIHEW HArpy3KH, BEIYUCIUTh BETMYMHY MOTIEPEUHBIX CUJI B XapaKTEPHBIX
TOYKaX M IIOCTPOUTH 3IIOPY MOMEPEYHBIX CHUII.
5.0npenenuts BU AMIOPHI U3TM0AIOIINX MOMEHTOB Ha KaXKJIOM y4acTKE B
3aBUCUMOCTH OT BHEIITHEN HATPY3KH, BBIYUCIUTH BEIMUUHY U3THOAIONTNX
MOMEHTOB B  XapaKTEPHBIX TOYKaX M TMOCTPOUTH DMIOPY U3TUOAIOIINX
MOMEHTOB.
6.0mpenenuB NOJI0KEHNE HanOO0JIee OMacHOTO CeYeHUS (110 AIIOPE U3THOAIOIITNX
MOMEHTOB) BBIMIOJIHUTHh MPOBEPOYHBIN pacuyeT Ha IPOYHOCTb.
7. [Ipoananu3upoBath MOJTYYEHHBIN pe3ybTarT.
8.IlpenioxxuTh BapraHThl 00€CTIeUeHUS MPOYHOCTH (MPH HEOOXOUMOCTH).

9. OTBETUTh HAa KOHTPOJIbHBIE BOIIPOCHI.
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10.ChopmynupoBath BBIBOJ IO padboTe.

OTt4er o padore.
[TpakTrueckas padorta Nol4.

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

2. UcxoaHble JaHHbIE.

3 .OnpeneneHne peakiun CBs3eu.

4.1TpoBepka NMpaBUIBHOCTH ONPEIEICHHBIX PEAKIIAMN.

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

6.0mnpeeneHne BeIMYMHbBI U3rHOAIOIINX MOMEHTOB B XapaKTEPHBIX TOUKAX U
MOCTPOEHHUE SMIOPHI U3rHOAIOIIUX MOMEHTOB.

7.0npeneneHue moJIoKEeHUsI HanboJiee OIacHOrO0 CEUCHUS.

8.BbIoIHEHHE TPOBEPOYHOrO pacyeTa OAIKU Ha MPOYHOCTb.

9.AHanu3 NOJYyYEHHOI O pe3yJbTaTa.

10.0TBEeTHI HA KOHTPOJIBHBIE BOIPOCHI.

1 1.BwiBoa mo pabdore.

IIpakTuyeckas padora Nelb.
Pacuer Opyca Kpyrjioro nonepe4Horo ceyeHusi Npu COBMECTHOM
AeHCTBUM U3rH0a U Kpy4eHHs.
Henb: 0cBOCHHE METOAUKU PACUYETA SJIEMEHTOB KOHCTPYKIIMH MPHU CI0KHOM BUJIE
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-
VMO YYUTBIBATh HOPMAJIbHBIE U KACATEJIbHBIC HAMPSIAKEHHUS, T. K. MAKCUMAJIbHBIE
3HAUEHUS HAMPSHKEHUN B 000UX CiTydasiX BO3HUKAIOT Ha MoBepxHOCTU. Pacuer cie-
JyET BECTH 10 TEOPUH MPOUYHOCTH, 3AMEHSIS CJI0KHOE HAMPSIKEHHOE COCTOSTHUE PAB-
HOOITACHBIM ITPOCTHIM IO OJJHOW U3 THUIIOTE3 TPOYHOCTH.

YcnoBue IMPOYHOCTHU B 3TOM CJIy4ac UMCCT BUJ

0,0, = < o]

X

rae M, —DKBHUBAJIEHTHBIM MOMEHT.

ITo runmoTe3e HanOOJIBIINX KacaTEIbHBIX HaHpH}KeHI/Iﬁ (HHa‘Ie—TpeTBH I I/IHOT€3a)

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

[lo rumoTte3e NOTEHIMAIBHON SHepruu (GopmMousMeHeHus (MHaye — MsiTas

TUIIOTE3a)

Moy =M, 2 +0,750M 2
B o6eux popmynax M, u M, — COOTBETCTBEHHO KPYTAIIUNA U CyMMapHbBIN
M3ru0OAroNMii MOMEHTBI B pacCMaTpPUBAEMOM CEUYCHHUH Bajia. YHUCIIOBOE 3HAUCHUE
CYMMapHOTO M3THOAI0IIEer0 MOMEHTA PAaBHO T€OMETPUUECKON CyMMe U3THOArOIINX
MOMEHTOB, BO3HUKAIOIINX B HAM0OJIee ONTACHOM CEUYEHUH OT BEPTUKATIBLHO U

T'OPHU30HTAJIbHO ﬂeﬁCTBYIOIHHX BHCIIHHUX CHIJI, T. €.

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

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

OceBoil MOMEHT CONIPOTUBJICHUS, SIBJISISICH TEOMETPUUYECKON XapaKTEePUCTUKON
MIPOYHOCTH, 3aBUCHUT OT (DPOPMBI U pa3MEPOB MOMEPEUHOTO CEUCHHUS:
a) U1 KPYTJI0To MONEPEYHOTO CEYEHUS
W, =01-d°
B) JUISl KOJIBIIEBOT'O MOMEPEUYHOTO CECUCHUS

W =01-d* (1-a*)
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Ipumep: CranbHOM Baj NOCTOSIHHOTO MONEPEYHOTO CEYEHHUS], TUAMETPOM
d=60mm, ¢ 1ByMs 3yOuaThiMu Kojiecamu (puc. 1), mepenaer MOIIHOCTD
P=15xBt npu yriosoi ckopoctu w=30pas/c. [IpoBepuTh NpoOYHOCTH Baja 1Mo
JIBYM BapHaHTaM: a) UCTIONB3Ys TPETHIO TUIIOTE3Y MPOYHOCTH; 0) UCTIONIB3YS
ISATYIO TUIIOTE3Y NPOYHOCTU. CHENaTh BEIBOJ O PAIMOHATBHOCTH HA3HAYEHHOTO

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

Fr2=0,4|:2.

Pucynok 1, PacueTHas cxema k npumepy.

Pemenue.

1. CocraBisieM pacueTHYIO CXEMY Bajla, MIPUBOJIS JIEHCTBYIOIIME HA BaJ
Harpy3ku kK ocu (puc. 1,06). IIlpu paBHOMepHOM BpameHuu Bana Mi1=M>, rae M
U M3 -MOMEHTHI CKPYUYHMBAIOIIUX TMap, KOTOpbie JO00ABIAIOTCS NPU MEPEHOCE
cun F; u F, Ha ocp Bana.

2.0mnpenensieM Bpalaloluii MOMEHT, JeHCTBYIONIUNA Ha Bal:

3
M, =M, = % = 15330 =0,5-10°(Hwm))
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3.BpruucinM Harpy3Kku, NpUJIOKEHHBIE K BaIy:

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 ONOP B BEPTUKAIbHOM 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 HallJeHBI IPABUIILHO.

5.0mnpenensieM peakiuu OMop B TOPU30HTAIbHOMN MiIockocTH (puc. 10)

M, =0;F-AC-F,-AD-R;, - AB=0;

_F,-AC-F,-AD 10-005-4-0,25

Ry —-1,66(xH)

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

MPOTHUBOITOJI0XKHO BeIOpaHHOMY ( puc.l, 0):

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.

XX =0, cnenoBaTenabHO, Rax, U Rpy, HaliIEHBI BEPHO.
7.CTpouM »MI0py KpyTALIUX MOMEHTOB M, (puc. 1, B).
Mz :M1 :O,SKHM
8.0mpenensieM B XapaKTEPHBIX CEUCHUAX 3HAUCHUS M3TMOAIOIINX MOMEHTOB M, 6
BEPTUKAIILHOU INIOCKOCTH U M), B TOPU30HTAIIBHON INIOCKOCTU U CTPOUM DITIOPHI

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 Kak B [aHHOM IIpUMEpPE 3HAYEHUE CYMMApPHOIO
u3rubaroniero MomMeHta B cedeHun C Oojble, 4eM B
ceueruu D, To ceuenue C u SABISIETCS OMACHBIM.

10. OnpenenseM 3KBUBAJICHTHBIM MOMEHT B ceueHnu C.

Bapuanm a) 1o runote3e MaKCUMAaJIbHBIX KacaTeJIbHBIX HAPSKCHUM

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

BI)IBOI[Z IIPOYHOCTL BaJia OGGCHC‘ICH&, HO JUaMCTp

BaJla 3aBBIIIICH, T.K.UMECT MCCTO OoJIbIIIast HCOOI'py3Ka.

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'py3Ka.
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3ananue Kk npakTudeckoii padore NelS.

JInst cTanbHOTO Bajia MOCTOSIHHOTO MONIEPEYHOT0 ceueHus (puc.2), TMaMmeTpoM

d, mepemaroriero MOImHOCTE P 1pu yriioBoW CKOPOCTH (O ONIPEACITUTh PEAKITHH O

IIUITHUKOB B BepTHKaHBHOﬁ )41 FOpHSOHTaHBHOfI IIJIOCKOCTAX, ITIOCTPOUTH IITHOPBI

KPYTAILIUX U U3TUOAIOIIKUX MOMEHTOB B BEPTUKAIBHON U TOPHU3OHTAIBLHOM IJI0C-

KOCTSIX, IIPOBEPUTH IIPOYHOCTD Baja, IPUHAB [o]=60MI1a (UCIONL3Ys TUIIOTE3Y

MaKCHUMAJBbHBIX KaCaTCJIbHBIX HaHpﬂ}KeHI/Iﬁ AJIs1 BAPUAHTOB 1-15; THUIIOTC3Y YHCHBHOﬁ

SHEpruM GopMon3MeHeHHs sl BapuanToB 16-30).

Tabnuna Mcxoanblie TaHHbIC K TPaKTUUECKoi padote 15.

= =

Ne E P w dsaua, Ne cE P w dsaua,
CXEMBI § kBT pan/c MM CXEMBI § 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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Pucynoxk 2. CxeMmbl Harpy>keHus K pakTudeckoi padote NelS.

KoHTpoJsbHBIE BONIPOCHI.
1.Kakue BuabI HArpyXeHHs UCTIBITHIBAET PACCMOTPEHHBIN Bas?

2. YKaXHTe CUJIbI Ha CXEME Harpy>KeHHs BhI3bIBAIOIINE KPYUCHHE? U3TH0?
3.Ha3oBuTe runote3bl NpOYHOCTH, KOTOPHIE MOTYT OBITh UCIIOJIB30BAHBI JJIs
pacuera peaAyKTOPHOTO Bajla KpPyTJIOro MOMEPEYHOIO CEUYCHHUS.
4.3anumuTe ycaoBus MPOYHOCTH IS pacyeTa 3JIEMEHTOB KOHCTPYKIIMH Ha
COBMECTHOE JIEUCTBHS U3ruda U KpydeHHUsI.
X0/ BbIOJTHEHUsI padoThlI.
1.ITpuBectu AeicTByIOLME HA BaJl HATPY3KU K €r0 OCH, OCBOOOJIUTH BaJl OT
OIIOp, 3aMEHUB UX JACHCTBUE PEAKLUAMU B BEPTUKAIBHON U TOPU30HTAJIBHON IJIOC-

KOCT:IX.
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2. Ilo 3amanHOM MOIIHOCTU P U yIIIOBOM CKOPOCTU W OIPEJISTUTh BpaIllatoIue

P-10°
(0]

MOMEHTHI, JICHCTBYIOIINE HA Ball M = , Hu

3. Bwruaucnurts Harpysku Fi, Fr, F2, Fr2, npuioxennsie k Bay:

R=5r Remoh Fus04F Fos04F,

4. CocTaBUTh YpaBHEHHUS PABHOBECHS BCEX CUJI, ICUCTBYIOIINX Ha BaJ,
OTZEJIBHO B BEPTUKAIBHON INIOCKOCTHU U OTJEIBHO B TOPU30HTAIBHOM IJIOCKOCTH U
OTIPEEIUTh PEAKIIUU ONOP B 00EUX IIOCKOCTSIX

5. IlocTpouTs 3mI0py KPYyTALIUX MOMEHTOB DMy.

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

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

8. OnpenenuTh 0CEBOM MOMEHT CONPOTUBIICHHUS:

9.I1poBepuTh MPOYHOCTH Bajia JJIsl HAMOOJIEE OMACHOTO CEYEHUS 110 OJTHOM U3
TUIIOTE3 IPOYHOCTH, UCIIOJIb3YS YCIIOBUE POYHOCTH MPHU 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. IlpuBeneHue 1eWCTBYIONIMX Ha BaJl HArPY30K K €ro OCH, OCBOOOXACHHE Bajia
OT OIIOp, 3aMEHUB UX JIEMCTBUE PEAKLIUAMHU B BEPTUKAIBHON U TOPU30HTAIILHON
IIJIOCKOCTSX.

3. Ompexenenre BpalaroliX MOMEHTOB, IEHCTBYIOLIUE HA BaJl.

4. Beruucnenue Harpy3ok Fi, Fr1, F2, Fr2, mpunoxeHHbIx k Bay:
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5. CocraBneHue ypaBHEHU paBHOBECHS BCEX CHJI, ICUCTBYIOIIMX HA Bajl, OT-
NEIBHO B BEPTUKAJIBHOM MJIOCKOCTU U OTAEIBHO B TOPU30HTAIBHOM INIOCKOCTH U
OTIpe/IeNIEHUE pPeakluii Omop B 00X MIOCKOCTSIX

5. IlocTpoenue >Iopbl KPYTALIIUX MOMEHTOB DMj.

6. IlocTpoenue 3mOpbl U3TUOAIONINX MOMEHTOB B BEPTHKAIBHOMN U TOpU-
30HTAJIBHOM IIOCKOCTAX (3Mmopsl DMy 1 OM,).

/. OnpeneneHre HauOOJIBIIETO 3HAYEHUS SKBUBAJICHTHOTO MOMEHTA B
HanOoJiee OaCHOM CEYEHUU

8. OmnpeneneHre 0CeBOro MOMEHTA CONTPOTUBIICHUSA:

9.I1poBepka MpOYHOCTH Baja AJisi HAauOOJee OMAaCHOIO CEYEHHUS [0 OAHOMN U3
TUIOTE3 IPOYHOCTH, UCIIOJIb3YSl YCIOBUE MPOYHOCTH MIPU COBMECTHOM JIEUCTBUU
u3ruda U KpyueHusl.

10.0O1BETHI HA KOHTPOJIBHBIE BOIIPOCHI.

11.BsiBoj 110 pabote.

IIpakTuyeckas padora Nel6.
KunemaTndeckuii 1 JUHAMMYECKUI pacyeT MHOTOCTYIIEHYATOr0 MPHUBO/A.
esab: 0CBOEHME METOAMKN KMHEMAaTUYECKOIO M CHJIOBOTO pacuera MHOTOCTY-
MEHYaTOro MPUBOJIA.
Ymenusn:. -uumame xunemamuuecxkue cxemol,;

-npouU3e00UmMb pacuemsl Mexanuyeckux nepeday, ( OMPEACIATh BUIBI
MEXAHUYECKUX Mepeaay, UCIOJIb3YEMBbIE B IPUBOAE; ONPEACIATh KHHEMATUUECKUE U
CHIIOBBIE XapaKTEPUCTHKU MEXaHUYECKUX ITPUBOJIOB);
3Hanua: 6uUOblI MeXaHUusMo8, UxX KuHemamuyeckue u OUHaMu4ecKue XapaKmepucmu-
ku (yCIIOBHBIE 0003HAYCHHS, HCITOJIb3YEMbIC B KHHEMATHUYCCKUX CXeMax; (OPMYIIbI
IUIs1 ONIpENICNICHUS TepenaTouHbIX oTHOoIeHui, KIII, MomHocTH, Bpamamnmx

MOMCHTOB OTACJIbHBIX 3JICMCHTOB K BCCTO IIPHUBOJia B LIGJ'IOM).

Teopernuecknii MaTepuaJl

BOoJBIIMHCTBO COBPEMEHHBIX MAIIMH CO34AI0TCS 110 CXEME:
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[ JlBurarens

.| mpuBox

Pucynok 1. Cxema npuBoza B oO1ieM BUJIE.

Ilepenaga | .| WcnonHutensHbIH
OpraH Mall{H

\ 4

Mexanuueckas nepedoaua — MEXaHU3M, CITyKaIllUM JIJIs TIEpelayl SHEPTUU Ha
paccrostnue. yHKIMH Nepeadyn: COrIACOBAHNE CKOPOCTEN UCIIOJHUTENBHBIX Opra-
HOB CO CKOPOCTBIO JABUTATEIIS; pErYJIUPOBAHUE U PEBEPCUPOBAHUE CKOPOCTH UCIION-
HUTEJILHOTO MEXaHU3Ma, PE0Opa30BaHUE BPAIIATEIbHOTO JBUKEHUS JBUTATEIS B
MOCTyNaTeIbHOE ABMKEHUE UCTIOJIHUTEILHOTO OpraHa MallluHbI, TPUBEICHUE B JIBU-
KEHHUE HECKOJIbKHNX UCTIOJHUTEIbHBIX MEXaHU3MOB OJJTHOBPEMEHHO OT OJTHOTO JIBUTa-
Tens. B xaxnoil mepegave pa3imyaroT BEAyIIEe 3BEHO (Mepeaaroniee ABUKEHUE) U
BeioMoe (TIpUBOAMMOE B JBUKEHHE OT Beayiero). [lepenaya, cocrosimias u3 Hec-

KOJIBKHUX IIap BCAYHICTI'O 1 BCAOMOI'O 3BCHLCB, HA3bIBACTCA MHOTOCTYICHYATOM.

Mexanudeckas mepeaada UMeeT Pl KHHEMATHYCCKUX U CHIOBBIX XapaKTEPUCTHK
K kruHEeMaTHYeCKUM XapaKTePUCTUKAM MEXaHWYECKOM Iepeadr OTHOCSTCS:
-yII0Bas CKOPOCTh W, ¢
-4aCcTOTA BPALICHHUS 7, MUH
- OKpY>KHas CKopocTh V , m/c;
- MepeaaTOYHOE OTHOIICHHE U .
[lepenarounoe oTHOIIEHUE — Oe3pa3MepHas BEIMYMHA, TIOKAa3bIBAIOIIECE BO

CKOJIBKO pa3 nnepcaada N3MCHACT CKOPOCTb BPallICHUA

@ N
u=% _
@, N,

[lepenaua, moHmxatoiasi CKOpocTh (# >1), HazpIBaeTCs peaykTopom. s

MHOFOCTYHCH‘IHTOI\/'I nepeaain

rae ui..., U, —IepeAATOYHBIC OTHOIICHUA OTACIBHBIX CTyneHeﬁ.

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

- Bpararomuii MoMeHT M, Hu M=P/ w
e anza;
-K03((HUIUEHT TTOJIE3HOTO NCUCTBUS, 77 = —12<-
P’jampaq
KII/] MHOTOCTYIIEHYATOM Mepenadu
n=n1nz.... #n

rae #71 ..., #n - KIIJ kaxxaoi kuHEMaTU4eCKoM napsl (3y04aToi, peMeHHOM, IIECITHOM)

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

3ajanue K NpaKTH4ecKoii padore:
J1J1s 3a1TaHHOM cXeMbI TpuBOJIa (Ta0i1.1) B COOTBETCTBUHU C BApUAHTOM BBIOPATH
ANEKTPOABUTATENb, BHITOTHUTh KHHEMATHUYECKUN U TMHAMUYECKHUI pacyeT MpUBO/IA.

Tabnuual. BapuaHTsl 3a1anuii k mpakTudeckoit padore Nel6.

MontHocTs Ha Yacrora BpanieHus
Neni/mt BBIXOJI€ IIPUBO/IA, BBIXOJHOT'O Bajia Kunematuueckas cxema npuBojaa
Prux , KBT MPUBOJA Nppix, MuH
1 4,6 130
2 3.2 118 A K
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 45 100 [ —
un\\-'.—
14 1,8 90 O
S
15 2,5 85 I
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16 1,7 112
17 3,2 160
18 4,5 110
19 4,4 150
20 52 130
21 4,3 40
22 3,4 50
23 4,5 30
24 6 30
25 3,5 50

KoHTposibHbIE BONIPOCHI.
1.Ilepeuncnure KHUHEMAaTUYECKUE XaPAKTEPUCTUKN MEXaHUYECKOU IepeadH.
2.JlosicHuTe (pU3MUECKUI CMBICI MEPENATOYHOTO OTHOIIEHUS U 3alUIINTE (POPMYJIbI
JUISL €ro ONpENEeNeHUs Yepe3 KHUHEMaTHYECKUE W TIE€OMETPUYECKHE MapameTpbl
BEJIYILIETO U BEIOMOIO AJIEMEHTOB.
3.Kak onpenensiercs nepeaaToyHoe OTHOIIEHHE MHOTOCTYIIEHYAaTOro MpuBoAa?
4.BpiOepuTe COOTHOLIEHUE MEXIYy TIE€OMETPUYECKUMH, KHUHEMaTHYECKUMU H
CHWJIOBBIMH ITapaMeTpaMH BEIYLIETO U BEJAOMOIrO 3JIEMEHTAaMU 3y04aToro peayKTopa:
a) uw>1 6) Z1> 2o B) W1 > Wy F) P> P, I[) M:> M,

u<l 21<2; w1 < W Pi<P; Mi1< M;

5.Ilepeuncnnte CUIIOBBIE XapaKTEPUCTUKN MEXaHUYECKOM mepenayun?
6.Iloscaure ¢pusznueckuit cmbicn KII/ u 3anummure popmMyiny ero onpeneiaeHus s
MEXaHHYECKOTO MPUBOJIa?

XoA BbINOJHEHHUs PAa00ThI
1.BeIOpaTh 37€KTpOABUTATED.

1.1.0Omnpenenuts KITJT mpuBoa n=ns-n,-n-n,, (1)

Ie My, Np, Ms, — KIIJ cCOOTBETCTBEHHO LETIHBIX, PEMEHHBIX, 3y0OUaThIX, Mepenad,

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

Imap IMOAMMUITHUKOB.

Ipumeuanue: coctanistone Gopmys (1) ompenensroTcs B 3aBUCUMOCTH OT KWHE-

MaTHYE€CKOM CXEMBbI IIpuBOaA.

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

Ta6mumna2. 3nauenusa KI1J] Mmexannueckux nepenay

Tun nepenauu 3akpbITast OtkpsiTas

3y0Ouarasi:

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

KOHUYECKAs 0,95...0,97 0,92...0,94
Hemnas 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 OL[EHUBAIOTCS CIIEAYIOIIUM
Ko ueHTaMu: A1l OJHOM Maphl MOAIIUITHUKOB CKOJIBKEHUS PUHUMAIOTCS Mpc=0,98...0,99.
2. [Torepu B MmydTe npunuMarotcs 1Ny~0,98

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

Up — [IEpEIaTOYHOE OTHOLIIEHUE PEMEHHOM NIEPEaaUy ;
Uy, — IepeJaTOYHOE OTHOIICHUE IIETTHOM Tepeaun
Ipumeuanue: coctapmstontue GOpPMYyIbl 3 OMPEACISIIOTCS B 3aBUCHUMOCTH OT
KMHEMAaTHYECKON CXEMbI IPUBOJIA.

Ta6nuna 3. PekomeHiyemMble 3HaU€HUS TIEPEIaTOUHBIX OTHOIIICHUM

3aKpBITI>Ie 3y6anLIe nepeaaun (penyKTopH) OIHOCTYIICHYATBHIC HUIIMHAPUICCKUC 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 npeArnoYnuTaTb 3HAUCHUAM 2-ro pdaaa.

3aKphIThie YepBAUHbIE MTEepeaul (PelyKTOpbl) OTHOCTYIIEHYAThIE JJIs YEPBsIKa C YUCIOM
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.
3HavyeHus 1-ro psaa cienyer NpeArnovynTaTh 3HAYCHUIM 2-TO psija.

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

Ilemapie nepenaun: 2...4

Pemennsie nepenauu (Bce tumbl): 2...4
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1.4.0npenenuTh BOBMOXKHYIO YaCTOTY BpAILIEHUSI Bajia IBUTATENS
Neozn= Nepix ueoam(4)
1.5.Bb10paTh cTaHAapTHBIN JIEKTPOABUTATEND /Tabmn.4 /
Ilpumeuanue: Tlpu BbIOOpe nBHUraTeiass HEOOXOAUMO CIIEIOBAThH
PEKOMEHIAITHSIM .
- Pos > Pupos  (momycTumast meperpyska o 5%)
- YacTOTy BpAIllCHHs JABUTATENI HEOOXOJUMO NPUHUMATh TaKUM 00pa3om,
9TOOBI TEpeaTOYHbIC OTHONICHMs Tepefad MPUBOAA OKa3aduch HamOoJee
panuoHaNbHBIMU. [Ipu 3TOM HEOOXOAMMO Yy4YecThb, JBHUraTedd C OOJBIION
yacToTOM BpamieHus (cuHxpoHHol 3000 MuHT) HMMeT Hu3KHH 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. OHpeIICJII/ITI) nepcaaTo9YHoC OTHOICHUC ITPUBOAA

u=1% (5)

i
2.2 IlpousBecty pa30UBKY MEPEIATOYHOTO OTHOIIEHUS MO CTYTIEHAM
2.2.1.Ha3HauuTh nmepeaaToyHoe OTHOIIEHUE 3y0uaToi nepenaun (Us;) B
cootBercTBuM ¢ ['OCT 2185-66 /Tabmn.3/
2.2.2. Paccunrtarh NepeIaTOuYHOE OTHOIIEHUE OTKPBITON nepenaun (peEMEHHOM
WJIA IIETTHOM )
Ugn=U/Usy  uau Upg=UlUsy (6)
2.3.0npenenuTh YacToTy BpalleHHs BAJIOB IPUBOAA N, MUH ™ C
y4eTOM KHHEMATHUYECKOU CXEMBI
1

2.4. OnpenenuTsb yriioBble CKOPOCTH BAJIOB MPHUBOJA, C

o =nn/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
3 s ] z
- ° S £
= « N S c
2 5 = = 5
0 e o o o o
s 25 3) 5 B 5
Z 29 S I S = = S =
5 = T TR FOE = Tun R
= ' Tun gpurarens | § 2 Tun nBurarens | & =2 Tun nBurarens | « 2 % &
=t ) Vo) S S aBuratens | S o
an ) T3 T O T 0o
s = 5 3
E = Jast as)
= =~ =~
g = S =
o o) o
= un as s
0,25 4AAMS6B2Y3 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 4AM7T1A2Y3 2840 4AM71B4Y3 1390 4AMS0A6Y3 915 4AMO0BASY3 700
1,1 4AM71B2Y3 2810 4AMSE0A4Y3 1420 4AMSB0OB6Y3 920 4AM90bB8VY3 700
15 4AMSB0A2Y3 2850 4AMS0B4Y3 1415 4AMO0b6Y3 935 4AM100b68Y3 700
2,2 4AME0OB2VY3 2850 4AM90b4VY3 1425 4AM100b6Y3 950 4AM112MARY 700
3
3,0 4AM90b2VY3 2840 4AM100S4y3 1435 4AM112MA6Y3 955 4AM112MB8Y 700
3
4.0 4AM100S2y3 2880 4AM100b4Y3 1430 4AM112MB6Y3 950 4AM132S8y3 720
55 4AMI'00b2VY3 2880 4AM112M4VY3 1445 4AM132S6y3 965 4AM132M8Y3 720
7,5 4AM112M2VY3 2900 4AM13254V3 1455 4AM132M6VY3 870 4AM160S8y3 730




3. BBINOJIHUTH JUHAMUYECKUM pacyeT IpUBoja
3.1.0npenennuTs MOIHOCTH Ha BaJlax MPUBOAA (C yUYETOM BETUUUHBI Pyypos 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. CpopmynupoBaTh BBIBOJ 1O paboTe.

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

oo =, MUH™
3. Be10op anexTpoaBuraTens.

3.1.0npenenenne KIIJ npuBona

3.2.0npenenenue TpeOyeMoi MOIIIHOCTU JIBUTATEIISI
3.3.0npeneneHre BO3MOXKHOTO MEPEJaATOYHOT0 OTHOILICHHS IPUBOAA
3.4.0npenenenre BO3MOKHOM YacTOTHI BpalllEHUs Baja JIBUTATENS
3.5.Bb100p cTaHAQPTHOTO JIEKTPOJIBUTATEIIS

4. KunemaTu4eckui pacuer MpuBoa.

4.1.0npenenenne paKTUYECKOTO NEPEIATOYHOTO OTHOIICHHS PUBOIA
4.2. Pa306uBKa nepesaTouHOro OTHOLIEHUS 110 CTYIIEHIM
4.3.0npeneneHue 4acToThbl BPAIIECHUS BAJIOB IPHBOIA, MHH

4.4, OnpeseneHne yIiIoBoi CKOPOCTH BajIOB MPUBOJA, C

5. IluHaMu4deckuii pacyeT NMpyuBo/a.

5.1. Onpenenenre MOITHOCTH Ha BaJlax MpUBOJa, KBT
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5.2. OnpeneneHue BpalaroInX MOMEHTOB Ha BajlaX MPUBOIA, HM
6. Pe3ynbTaThl pacuera cBeCTH B TaOIUITY S.

Tabmuua 5. Pe3ynbratsl pacuera

Baxn

[TapameTp 3yO4aToi rnepenaun OTKPBITOM NIepeaayun

BEeAYLIUI BEIOMBIH BEIYLIUNA BEIOMBII

Ilepenarounoe
OTHOIIICHUE U
Yacrora
BpamieHust n,
MuH
Vrnosas 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 U
HANPSIZKEHUAM U3ruoda.
Ienab: ocBoeHHE METOAMKU IPOEKTHOIO U IMPOBEPOUYHOTO PacyeTOB 3yOuaToi
nepeJayd Ha KOHTAKTHYIO U M3TMOHYIO MPOYHOCTH
Ymenua: npouzsooums pacuemul mexanuueckux nepeday

SHaHusa: 0CHOBbI paciemos MeXaHU4YeCKUuXx nepeaaq..

Teopernuecknii MaTepuaJl
OCHOBHBIMM BUJIaMU pa3pylLICHUs 3y0UaThIX NIepeaay sBJISIOTCSA YCTaJIOCTHOE
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  NEPEMEHHbIE  KOHTAKTHBIC
HanpspkKeHUs! 6H. CHM)KEHHUE BEPOSITHOCTU YCTAJOCTHOTO PA3pyIIEHUS] BO3MOKHO

110



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 pacyeT
II0 KOHTAaKTHBIM HaIPsDKEHUSAM, KOTOPBIM ITO3BOJSET YCTAaHOBUTH OCHOBHOM
napameTp IepeJayd - MEKOceBoe paccrosHue. Mcxons W3 3TOro mapaMmerpa
ONPENEISIIOTCA BCE OCTaJbHBIE MAPAaMETPhl IEpefadd, a 3aTeM IIPOU3BOIUTCS
IpOBEpKa HM3TMOHOM NPOYHOCTH 3yObEB IO HANPSDKEHUSIM H3ruba OfF U IpuU
HEO0OXOIMMOCTH MPUHUMAIOT MEPHI 0 €€ yYBeInyeHUt0. OOBIUHO 3TO JOCTUTAETCS

YBCIMYCHUCM MOAYJIA 3alCIITICHU .

BennunHa reoMeTpuYeCcKruX pa3MepoB HHJIMHAPUYECKON 3y0UuaToi nepegadu
3aBHCHT, B IEPBYIO OUEPEIb OT BbIOOpA MapKu MaTepuaa, U3 KoToporo

HN3TOTOBJICHBI 3JICMCHTHI SY6anOﬁ ITapbI

Buvioop mapku mamepuana

MarepuanioM [ 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 MOKHO Pa3JEIUTh Ha 2 TPYIIIbL:

-konéca ¢ TBEPAOCThIO<350HB, W3rotoBi€HHBIE W3 HOPMAIM30BAHHBIX WIIH
YIYUILIEHHBIX CTaJIEH;
-konéca ¢ TBEpAoCcThI0>350HB, u3rotoBieHHbIe U3 cTalel ¢ 00BEMHON 3aKaIKOMH,
3akasikor TBY, nemMeHTanuen 1 HUTpOUEMEHTALMEN 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 TBEpHOCTh 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
nocyie TepMOOOpPaOOTKM HMMEET MECTO 3HAYUTENbHOE KOPOOJEHHE 3yObeB, IS
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 PEKOMEHJIYeTCS Ha3HauaTh TBEPAOCTh WIECTEpPHU OOJbIIEe TBEPIOCTH
kosieca Ha (25.. .40) HB (tab6u.1).

Tabmuua 1. MexaHndeckue CBOMCTBA CTajeil, IPUMEHIEMBIX ISl H3rOTOB-

JICHUA 3Y6‘laTI>IX KOJIEC

Mapka Hnametp IIpenen [Ipenen TrepnocTs,
3aroTOBKH, IIPOYHOCTH TEKy4eCTU HB TepmoobpaboTka
eram MM o8, MlIa o1, Mlla (cpenusist)
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 HARPAIHCEHUT

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 YHUCIIO IIUKIIOB Harpy>KCHUS

OoJbiie 6a3oBoro, To npuHuMaroT Ky =1,

[SH] — koadpunmenT 6e3omacHocTy; [SH] =1,1...1,2 115 KoJlec U3 HOPMaJTH30-

BAHHOM U YJIyYILIEHHOW CTaJIH.

JanbHeimuii  pacuéT Ha KOHTAKTHYIO MPOYHOCTH JJIA MPSMO3YObIX Tiepeiay Be-

NETCS 1O KOJIeCy, U KOTOPOTo [on] HIKe; T KOCO3YOBIX M MIEBPOHHBIX - 110 YC-

JIOBHOMY AOOITYCKACMOMY HAIIPAKCHUIO:

[on]=0,

45([om] +[on2]),

e [on1] —TonmyckaeMoe KOHTaKTHOE HaNpsKCHHUE MECTEPHHU;

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

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

Crioco0 TepMUYeCKOi

CpenHsist TBEpOCTh

Cranb GHlimb, MIIa
00paboTKHU 3yObeB MOBEpXHOCTEN 3yObeB

Hopmanuzamus wim

HB < 350 2HB + 70
yIydlIeHue

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

Onpeodenenue 00nycKkaemvix uU32UOHBIX HANPANHCCHUIL.

I[OHYCKaeMBIe M3TrHOHBIC HaIIPSAIKCHUA paCCUUTBIBAIOTCS OTACIIBHO IJIA

IIECTEPHU U Kojieca T10 hopmylie:

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

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

TBepmocTh 3yObeB o
o imb ?
Mapka cranu Tepmoo6paborka | Ha moBepx- B cepux- Fm Sel’
MlIla
HOCTH [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] =[Se]- [Sk]”, rae [Sr])-xoaddunuent 6e30-
MaCHOCTHU, YUYUTHIBAIOIIUM HECTAOMIBLHOCTh CBOMCTB MaTepuana /Tabin.3/;
[Sk]/-k03ddunrenT 6e30macHOCTH, 3aBUCAIIUI OT cOCO0a MOTydeHHs 3aro-
TOBKHM 3yOuaToro koneca: [Sg]/=1-n1s nokosok u mrammnosok; [S¢]’=1,15-

nns npokara; [Sr]’=1,3 — ang oTauBOK.

TI'eomempuueckuii pacuém nepeoavu
['eomeTpuyeckre mapameTpbl 3yO4aTod TMepenadd ONpeAessitioT C YYETOM
CIEIYIOIIUX PEKOMEHIAINN:
-K02(hpuyuenm wupuHsl 3y64amozo 8eHYa NO MeHCOCe80MY PACCHOAHUIO
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 II€BpOHHBIX KOJIEC,
- Y20Jl HaKJIoHa 3ybbes K oOpasyroliel () npeaBapuTebHO MIPUHUMALOT:
B=10° - myst K0co3yOBIX; P=25°- nJs MEBPOHHBIX;
- TpU YTOYHEHHUH yTIJla HaKJOHa 3yObeB 3HauUeHue COSP HeoOXoaumo
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:

114




Znin=17 - nnst npssMo3yObIX KOJEC;
Zmin =17 -€0s% B - 1151 KOCO3yOBIX U IEBPOHHBIX.
[Tocne onpeneneHuss OCHOBHBIX T€OMETPUUECKHUX MTApaMeTPOB, HEOOXO T -
MO BBITIOJHUTH POBEPOUHBIN pacué€T 3yOuaToi meperayu Ha KOHTAKTHYIO U U3-
TMOHYIO IPOYHOCTb.
3agaHue 11 NPaKTHYECKOH padoThI:
1.Bb1Opath MapKy MaTepuaia IecTepHH U KoJieca
2.0npenenuTh BEIMYUHY JOIMYCKAEMbIX KOHTAKTHBIX W M3TUOHBIX HAIIPSKEHUH.
3. BBIMOJTHUTH IPOEKTHBIA pacyeT U MPOBEPOUYHbIE PACUEThl HA KOHTAKTHYIO U
U3TMOHYIO IPOYHOCTh 3y04aToii nepeaaydu. ( ACX0OHbIMU OAHHBIMU pACyemda
nepeoayu A6IAIMCcs pe3yrbmamyl pacuema npakmuyecxkou pabomot Nel6):
- BpallaloIuii MOMEHT BEJOMOI0 Bajia 3youaroit nepegaun M =
- IepeIaTOuHOE OTHOILICHHE 3y0UaToil mepeaauu u=
- YIJI0Basi CKOPOCTh BEAYIIETO Bajia 3yOuaToil mepenauyn o =
- XapaKTEepUCTHKA 3y04aTol nepenadun 1o HarpaBJIeHUIO 3yObeB -
KoHTpoJibHbIe BOPOCHI
1. Hanumure pekoMeHaaIuu mo BIOOpY MaTepuaia 3youaToil mapsol.
2.HazoBute (QakTopsl, BIUAIOIIME Ha BEIWYUHY OMYCKA€MbIX KOHTAKTHBIX
M3TUOHBIX HAIIPSKEHUH.
3. B uem 3akiioyaercs CYLIHOCTh MPOBEPOYHOIO pacyera IMIMHIPUYECKOM
3yOuaToil mepenayu Ha KOHTAKTHYIO U U3TUOHYIO TPOYHOCTH?
4.Kako¥i mapaMeTp 3aKpbITOd UIMHAPUYECKON 3y0UaToi mepeaadn onpeaesieTcs
B pe3yJIbTaTe MPOEKTHOT'O pacyeTa Ha KOHTAKTHYIO MPOYHOCThH?
Xoa BbINOJHEHHUs Pa00ThI
1.BeiOparh Mapky Marepuaina, Ha3HAYUTh TEPMOOOpPAOOTKY M TBEPIOCTH IS

IIECTEPHU U KOJieca, Pe3ybTaThl 3aHECTH B TAOIUILY 4.
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Ta6nuna.4 Matepuansl 3y04yaToit mepeaaydm.

Mapka matepuana | TepMooOpabOTKa Tsepnocts, HB

[lecTepns

KOJIECO

2.01npeaenuTh BEIMYUHY JI0ITyCKaeMbIX KOHTAKTHBIX HAMPSKEHUN:
2.1. nns mecrepHU
2.2. 4 Koneca
2.3. HanpspKEHUE, UCIIOJIb3YEMOE B pacuere
3. OnpenenuTh BEIMYUHY JTOMyCKAEMbIX U3THOHBIX 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 HEODX0OUMO CO2T1AC08aAMb 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. HOpMaJIbHBIN MOJTYJIb 3aIlEIUICHUS, MM
my=(0, 01...0,02) a, =

OkoHYaTENbHO HPUHAMB Mn RO CIMAHOAPMHOMY PAOJY. (npeonoumumeineH I-viii
psio)
1-w11i psio:1;. 1,25; 2; 2,5; 3; 4, 6; 8; 10; 12; 16; 20;
2-ou ps0.: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 nepeaadu
Zy =28, COSPB/m,=
4.5.4ucio 3yObeB IECTEPHU
z1= zs/(u+l) =
4.6. yncno 3yObeB Koyeca Zp= Z3- U=
4.7. yTouHEHUE yIIa HaKJIOHA 3yOheB (1151 KOCO3yObIX U IMIEBPOHHBIX )
cos B=(z1+tz;)'my/2-a, =
[Ipumeuanue: OKPYTIUTH C TOUHOCTBIO /10 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 PACCTOSHUS
a,=(d1+dy) /2=
4.10. nqmamMeTpsl BEICTYIIOB, MM
dai= dg +2my=
da= dp +2my=
4.11. nmaMeTpsl BIIAIUH, MM
df]_ = d1 — 2,5mn =
df2 = d2 — 2,5mn =
4.12 mmpuHa 3y04aThIX KoJiec, MM
b, =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
aHmM: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 niepeaady;

Ko —K03dpurmenT HepaBHOMEPHOCTH PACIIPEACIICHAS HATPY3KUA MEKITY

3yOBbSIMH /Tabmn.5/;
Kup - k03 puiieHT HepaBHOMEPHOCTH pacpeIesICHNs] Harpy3KHU 0 IIUPUHE
3y04YaToro BeHIIA /Ta011.6/;
Ky — K03 dUIMeHT TMHaMUYHOCTH /Tabn.7/

4.13.4.CopmynupoBaTh BbIBOJI O KOHTAKTHON TPOYHOCTH.

Tabnuua 5.3nauenue korpdunmenta Ky

CrerieHb OxpyKHast 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

Tabnuna 6. 3nauenue korppunuenta Kiyp

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 kodddurmenta Ky,

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

<350 1,05 - - -
npsMO3yoast 350 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.

5.1.0mpenenuthb CUJIbl, ACHCTBYIONINE B 3alICTUICHUU:

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

5.2.0npenenuth KO3 GUIMEHT MUPUHBI 3y0UaTOro KoJieca Mo TUaMeTpy

b
¥ b :d_ll

5.3. OnpenenuTs OKPYKHYIO CKOPOCTh KOJIEC U CTENEHb TOYHOCTH Mepeadn

mlc /Ta611.8/

Ta6nuna 8. CterneHb TOYHOCTH TepeIavm.

Oxpy>XHasi CKOPOCTb, V, M/C
o 5 Jo 10 Cspimie 10
npsMo3yoast 8
Koco3yo0as,
8 7
HIEBPOHHAs

5.4. OnpenenuTh SKBUBAJICHTHOE YHUCIIO 3yObEB [IJIsl IECTEPHU U KoJieca

YA

Z =
Y cosp

5.5. Onpenenuts KOG OUIMEHT, YIUTHIBAIOIIHHN hopMy 3yda Y /Ta6.9/
119




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/, Kpy / T261.11/

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 CKOpOCTbh, 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 KOG OUIIMEHT yIiia HAaKJIOHA 3yObeB Y 140

B

5.8. Onpenenuth kK03hHUIIMEHT HEPABHOMEPHOCTH paclpeie]ICHUs] Harpy3KH
Mexay 3yobsmu Kg, =0,92.

5.9. BBINOTHUTE MTPOBEPOYHBIN pacdyeT Ha U3ruod Jyist 3yObeB KoJieca, sl KOTOPOTro

[GF]

OTHOIIIEHUE < QOJIBIIIE:
F

FoKe Ye Y, K,
- b, -m

S[O-F]

OF
n

5.10.0uenuTh U3ruOHYIO MPOYHOCTH NIEPEIayu.

6.0TBEeTUTH Ha KOHTPOJIBbHBIE BOPOCHI.

7.ChopmynrpoBaTh BHIBOJ TIO MPAKTUUECKON paboTe.
OTtuer no padore

[Tpaktrueckast pabora Nel7

120




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 =

- XapaKTepUCTHKA 3y04aToi nepeaayuun o HarpaBlIeHUIo 3y0a -

3 .Bribop Mapku marepuana, Ha3HaUYCHUE TEPMOOOPAOOTKHU U TBEPIOCTU
3.1. 1714 mecTepHA
3.2.1714 KoJieca
4.0OnpenencHue BETUIHHBI JOIMYCKAEMBIX KOHTAKTHBIX HAMPSHKEHUN.
4.1.n514 mecTepHu
4.2.115 KoJieca
4.3 pacueTHOE KOHTAaKTHOE HalpsHKEHHE
5. Pacuer nomyckaeMbIx U3rHOHBIX HAMPSHYKEHUH.
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 .ITpoBepouHBIif pacy€T nepesayr Ha KOHTAKTHYIO MPOYHOCTh

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 3yOuaTomMy KoJjiecy cCIHenuaqbHOH (opMbl H
OCYILIECTBIISIETCA 110 TPUHLIUITY BAUHTOBOM MapHI.

B nepengadue BO3HHMKAET 3HAYUTEIIBHOE B3aUMHOE CKOIbICEHUE BUMKO8
yepssaKa no 3y6baMm 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 ONPeOesiemcs MeHcocedoe
paccmosiHue;

- npoeepouHblll, CYIIHOCTh KOTOPOTO  3aKJIIOYAETCsl B  CPAGHEeHUU
MAKCUMATILHBIX HANPSACEHULL C OONYCKACMBIMU HANPANCEHUAMU,

-npoGePOUHbLIL pacyem Ha U32UD;

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

[Ipu pacueTe yepBsAYHOM TIEpeaady 3aat0TCsl OPUECHTUPOBOUYHBIMU 3HAYEHUSIMU

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 OIpPEAESeTCs] BEIMYMHA J0IyCKAeMOro KOHTAaKTHOTO
HaIpsSOKEHUS:

-IIpU CKOPOCTH CKOJIbKEHUSI Vs< 2M/C MPUMEHSIIOT CEpPbI€ YyTyHbI, TAKHE KaK
CU15, CY20;

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

- TIPU CKOPOCTH CKOJbXEHUS SMm/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, - o, Tae Cy-kodddurment,
YUUTBIBAIOIINI CKOPOCTh CKOJIbXeHust / Tabm 1 /

Ta6muna 1. 3nauenue ko3 punuenta 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 TEKYy4€eCTH, 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 LEHTPOOEKHBIN 200 500 -
bpA10K4H4 [EHTPOOESIKHBIN 460 700 -
bpA10K4H4 B KOKHJIb 430 650 -
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BpO10d1 B KOKHJIb 150 260
BpO10d1 B IIECOK 135 215
bpO10HI®1 IIEHTPOOCIKHBII 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.Koaddumuent 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./InaMeTphl BEICTYNIOB YEPBSKA U YEPBAYHOTO KOJIECa
da = dg +2m; dpo = dy +2m
9./IlnameTpsl BIaguH Y€pBSKA U YEPBIYHOTO KOJIeca
df1 = d1—2,5m; df2 = d2—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 wnu ;= 2;
b; >(12,5+0,09-z;)m 1pu z:= 3 wm 2,= 4.
Jns umrdyembix 1 Gpe3epyeMbIX YepBAKOB BEIMYMHA D1 T0JKHA OBITH yBEIINYE-
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 - koadhdurment nedopmaruu yepBska /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(QULKEHT 3aBUCAUINI OT XapaKTepa U3MEHEHUs Harpy3Ku, 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 CKOJIBXEHU Vs, M/C

TOYHOCTH Ho 1,5 Cs. 15103 C.31m07.5 Cs.7,51012
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 Bpamafoumﬁ 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). I IpoBepUTh KOHTaKTHYIO POYHOCTh

nepeIavm.

Tabmuna 6. MicxoaHble faHHBIC K MpakTHYecKor 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 (npoaosxenue). Ucxoanpie 1aHHbIC K TpakTUUecKoi 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. CyiHoCTh MPOBEPOYHOTO pacueTa YepBsIUHON Niepeaaun?
Xo/ BbINOJIHEHHSI pa00ThI.
1.PaccunTtarh CKOPOCTh CKOJIBKECHUS.
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.
[Ipaktuueckas 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 HANIPSIKEHUN.
5.PacyeT reoMmeTpruECKUX pa3MeEpPOB MEpeIavn.
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 HWIMHAPHYECKOT0 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.

Mamepuanvhaa  6aza: UWIMHIPUYECKUA  pEAYKTOp, TaedyHble  KIIOYH,
HITAHT €HLIUPKYJIb, TUHEHKA.

Ymenusn: npouzeooums pacuemul mexanuueckux nepeoay

3nanusa: 6uowi MEXAHU3SMOB, OCHOBbl KOHCMPYUPOBAHUA

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

BpallECHUs OT BEAYLIErO Baja K BEIOMOMY 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 BHJa UCIIOJIb3yeMOM TIepeIaun pa3indaroT IH-
JUHAPUYECKHUE PEIYKTOpa ¢ IPsIMO3yObIMHU, KOCO3yObIMU, IIIEBPOHHBIMU Tepeiava-
MU U KOHUYECKHUE PETYKTOPHI.

B 3aBucMMOCTH OT pacnoyioKEeHHsI 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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Pucynoxk1. Kunematuueckue cXeMbl [IIMHIPUIECKUX PETYKTOPOB.

OCHOBHBIMU 3JIEMEHTAMH IIWJIMHIPUYECKOTO peayKTopa (puc.2) siBasieTcs
HWIMHIpUYecKas 3y0uaTasi mepeaada, HOMeEIIeHHas B JIMTOM Kopiryce 3 ¢
pPa3beMHOM KPBIMIKOW 9, IMHUS pa3beMa KOTOPOM COBIIAAET C OCSIMH BaJIOB D, Ha
KOTOpPBIE YCTaHOBJICHBI 3yOuathie Kojeca 4, 15. Kpeliika peaykropa K Kopiycy
KPEIUTCS ¢ TIOMOIIBIO 001TOB 6, COOCHOCTH THE3/I MOIIMITHIKOB B KOPITYCE U
KPBIIIKE OCYIIECTBIISETCS C TOMOIIBIO IBYX KOHMYECKUX mTU(TOB 13.

Bpamaromuii MOMEHT OT 3y04aThIX KOJIeC K BajjaM M HAa000pOT OCYIIIECTRIIS-

€TCs C TIOMOIIBIO IITIOHOK WJIA MUTMIIOB. Balibl ycTaHaBIMBAIOTCS Ha MOAMIAITHUKAX
KaueHus 2, BLIOOP TUIIa KOTOPHIX 3aBUCUT OT BUA 3y0OUaToi nmepeaayn, BO3SHUKAO-
e B Tiepeaue Harpy3ku W TPEOOBAHMM, MPEABIBIAEMbIX K )KECTKOCTH YCTAaHOB-
ku BasioB. OceBasi (puKcaIysi MOIIIUITHUKOB OCYIIECTBISETCS (DIAHIIEBHIMU WITH

BPE3HBIMU KpbIlIKaMul 1 HA0OPOM MeTaUIMYECKUX MPOKIaaoK 14,
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1

Pucynox 2. Penykrop muivHaIprudecKuii 3y0uaThIil.

CMma3ska 3areruieHns OCYIIECTBIISIETCS IOTPYKEHHEM 3y04aToro Kojieca B Mac-
JISTHYIO BaHHY Ha OTIPEJICIICHHYIO TTyOHHY, a MOAIIMITHUKOB (4Yalle BCero mpu He-
OOJIBIIINX CKOPOCTSX) — 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 CMa3Ku B KOPITyCce peyKTopa UMEeTCsl OTBEPCTHE,
3ariayieHHoe pe3b00Boi MPoOKoiil7. 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. IlpousBecT COOPKY peayKTOpA.

KoHTpobHbIE BONPOCHI

1. Ha3Batb rabaputHbie pa3Mepbl peIyKTopa.

2. Ha3Batp 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 3JIEMEHTHI PEAYKTOPA JJIsl 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 KoOJeca.
Pe3ynbrarel 3aHecTH B Tabnuiy 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
peaykropa

OTtuéT no padore
[Ipaktrueckas pabora Ne20

HSY‘-ICHI/IG KOHCTPYKIHUHN YCPBATHOI'O PCAYKTOPA.

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
Tabapummnvle
1 | JnuuHa Ls
2 [Iupuna B
3 Bricora Hi
Ipucoedunumenvhoie
1 | duamerp OBICTPOXOIAHOTO Baja ds
2 BruieT ObICTPOX0MHOTO Bajia I1
3 | AuMeTp TUXOXOIHOTO Baya 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 | Inametp oTBepcTHii O PyHITaAMEHTHBIE OOITHI ds
4. TTopsimok pa3dOpKH peayKTopa.
5. 3amepsieMble TEOMETPUUYECKHE MTapaMeTphl 3y0UaTOM Mmaphbl.
Tabnuua 2. 3amepsieMble TeOMETPUUECKUE TapaMeTPhl YePBIYHOM Mapbl
Neni/n HanmenoBanue O6o03HaueHue Benmnunna
1 Yucno 3yObeB mecTepHH 21
2 Yucno 3y0beB Kojeca 22
3 JInameTp BBICTYIIOB HIECTEPHU da1
4 [lInprHa BeHIa Koeca 07)
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 dax =d; +2m

6.5.1MameTp BIaguH MIECTEPHU du = 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 COCAMHHUTENbHBIC pa3Mepbl. 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 OCHOBHBIE TTapaMETPhI 3y0UaTOTO 3aIleTUICHHUS.

7. IIpousBectu cOOPKY peAyKTOpa U MOCIEAOBATEIHLHOCTh 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

N3yyenne KOHCTPYKIMU IIHMHIPUIECKOTO PEIYKTOpA.
Llens:
MarepuanbHas 0a3a:
1. Tun peaykropa
2. KunemaTtnueckas cxema peayKkropa
3. 3amepsieMble rabapUTHBIC U IPUCOCTUHUTENBHBIE pa3Mepsl (Tadmauna 1)
4. [lopsanox pa300pKH peayKTopa.
5. 3amepsieMble T€OMETPUYECKHE MTapaMeTpbl 3y0uaTon napsl (Tadbiuuna 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 YePBAYHOTO PeAyKTOpa
Ilens: n3yueHue KOHCTPYKLUHUHU YEPBSYHOTO PEAYKTOpa, 3HAKOMCTBO C MOPSAKOM
cOoopku W pa30OpKM  pEAyKTOpa, HU3MEPEHHE OCHOBHBIX  Tab0apUTHBIX,
OPUCOETUHUTEIBHBIX U TEOMETPUUECKUX PA3MEPOB.
Mamepuanvhas 6a3za: YepBIUHbIN PEIYKTODP, FACUHbIE KJIIOUH, IITAHT€HLIUPKYJIb,
JIMHEHKA.

Ymenun: npouzeooums pacuemol mexanuueckux nepeoau

3nanus: 6uowi MEXAHU3IMOB, OCHOBbl KOHCMPYUPOBAHUA

Teopernueckuit MaTepuas
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UYepBsiuHble peLyKTOPHI MPEAHA3HAYCHbI I NIepeaydy BpallleHus, '3MEHEHUS
KWHEMATUYECKHUX M CUJIOBBIX ITAPAMETPOB MEXK]Ty CKPEIIMBAIOIIMMUCS TIO YTIIOM
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
TOM PEKOMEHAYETCS CIEAYIOIIee: MPU OKPYKHBIX CKOpPOCTAX depBsika V < 5 m/c
OTAAIOT TMPEANOYTEHUE HIDKHEMY PACIoOJIOKEHUIO 4YepBsaka, mpu V. > 5 wm/c
BO3pACTAIOT MOTEpU Ha pa3OphI3THBAHUE Maclia U MOATOMY PEKOMEHIYI0 BEpXHeEe
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 sIBISIIOTCS KOHUYECKUE paguaibHO-YIIOPHbIE
IOAIIMITHUKY, PETYJIMPOBKAa KOTOPBIX, @ TAKXKe ITOJIOKEHHE YEPBAYHOIO KoJjeca,
OTHOCHUTENBHO YEPBSKA, OCYLIECTBILIETCS NMPOKIAAKAMM, YCTAHOBICHHBIMA MEXKIY
HapY>XKHBIMU 000MaMU MOAIIUITHUKOB U MOAIIMITHUKOBBIM KPBIIIKAMH.

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 BBIIIE [IEHTPA Tela Ka4eHHs NOALINUITHUKOB. 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 ¢
atMocgepoi. [Ipu oTCyTCTBUM OTAYUIMHBI HE3HAYUTEIHHOE MOBBIIICHUE TABJICHUS
BHYTPH KOpPITyCa MOXKET IPUBECTH K BBIJABIMBAHUIO CMA3KU 4€pe3 YIUIOTHEHUS.

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

JI1s1 KOHTPOIIS ypOBHS Y YMCTOTBHI CMa3KHA YCTAHABIMBAIOTCS MAacCIOyKa3aTeNn
paznuyHOM KOHCTpyKuMH. OCHOBaHME W KPBIIKY peAyKTopa (QUKCHUPYIOT

OTHOCHUTCIIBHO APYyr' Apyra ABYMA TCXHOJIOTUYCCKUMU KOHHWYCCKHMH IHTI/I(l)TaMI/I,
137



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.

Pucynok 2. 'abapuTHbIC ¥ TPUCOCTUHUTEIBHBIE pa3Mephbl YEPBIYHOTO

permyKTopa
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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.
3.0npenenuTb OCHOBHBIE TAPAMETPHI YEPBIYHOM NEpe1ayun.

4. TIpousBecT COOPKY peayKTOPA.

KoHTpoJbHBbIE BOIPOCHI

1. Ha3Batp rabaputHblie pa3Mepbl peIyKTopa.

2. Ha3BaTh 1 00BSICHUTHh HA3HAYCHHUE MPUCOCIUHUTEIBHBIX 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. JlJis yero npeayCMOTPEHBI B PEAYKTOPE «OTAYIIHNHA» U OPBI3TOBUKHU?

7. IloueMy M€Ky KPBIIIKOM 1 OCHOBAHUEM PENYKTOPA HE YCTAHABIMBAIOT

POKJIAKH

Xoa BeINOJTHEHUs1 padoThl
1. YcranoBuTh THII peyKTOpa:

-T10 PACTOJIOKEHUIO YEePBIKA,;

-110 3aX0HOCTH YepBsKa.
2. BeruepTuTh KHHEMAaTUYECKYIO CXEMY PEIYKTOPA.
3. 3amepuTh rabapuTHbIE W COEAMHUTENBbHBIC 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

N3ydeHne KOHCTPYKIUH YEPBSIYHOTO PEAYKTOPA.
Llens:
MarepuanbHas 0aza:
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
L'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 PaccTosiHre OT ONOpHOI MOBEPXHOCTH HIDKHETO (haHIa 10 hz
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 pa30OpKu peayKTOpa.
5. 3amepsieMble T€OMETPUYECKHE TapaMeTPhl YUEPBIYHOM MAPHI.

Tabnuua 2. 3aMepsieMble TeOMETPUYECKUE TapaMETPhl YEPBAYHOM Mapbl

Neni/mt HaumenoBanue 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 Mo TyJTb 3a1eTyIeHHs (COTJIacoBaTh CO CTAaHAAPTHBIM 3HAUYCHUEM )

ne?
7

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

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

6.5 koaddunmenT quamerpa yepska (corsacoatb ¢ [[OCT 2144-76)

q=—
m

6.6 yroa nogbéMa BUHTOBOM JIMHUM YEPBSIKA IO ACTUTEIHBHOMY [WIHHAPY

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 TOJyYEHHBIX PE3y/IbTaTOB.

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 BOIIPOCHI.
10. BeiBox o pabore
IMpakTuuyeckas 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 MIEpeayaM TPEHUEM C THOKOM CBSI3bIO.

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

BCJICACTBHUEC HATAXKCHUA ITOCIICIHECTO.
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Pucynok 1. Cxema peMeHHOU niepenayun

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) — UCHONMB3YIOT MPU MaJIbIX MEXKOCEBBIX PACCTOSHHUSIX,
OOJBIINX MTEPEAATOYHBIX YHCIIaX, BEPTUKATHHOM IOJI0KEHUEM OCEH BaJIOB;
kpyenopemennvie (puc. 1 6) — IPUMEHST TOJIBKO MPH MaJIbIX MOITHOCTSX;
noauxknunopemennvie (puc. 1 2) — codyeTaroT JOCTOMHCTBA IJIOCKOPEMCHHBIX M
KJINHOPEMEHHBIX Tepeay;
3y6uamo-pemenHvle — UCTIONb3YI0 MpH OOJIBIITUX HATPy3Kax.

JlaHHBIE TIepeAauyd MPUMEHSIOTCS BO BCEX OTPaCisAX MAIIMHOCTPOEHUS U
NPEUMYIIECTBEHHO B TEX CIly4asX, KOrJa II0 YCJIOBHUSIM KOHCTPYKIIMHM BaJIbl
pacrojioKeHbl Ha 3HAYUTEIbHBIX paccTosiHusX. llepemaBaemass moiHocTh P
00b19yHO 10 50 kBT mpu ckopoctu pemHs v = 5...100 M/c IS TIIOCKOPEMEHHBIX
nepenad u v = 5...40 M/C 11 KIMHO- U MOJUKIMHOPEMEHHBIX Tepeiay.

OrpaHuyeHue MOIIHOCTU Y MUHHMMAJIbHON CKOPOCTH BBI3BAHO OOJBIIUMHU
rabaputamu niepenayu. BepxHuii mpenen CKOpoCTel OrpaHUYMUBAETCS YXYIIIEHUEM
yCIOBUM pabOThl pEMHEN B CBSI3U C POCTOM JACHCTBYIOIIMX HA HUX HEHTPOOESKHBIX
CWJI, HAarpeBOM, 00pa30BaHUEM BO3IYIIHBIX MOAYIIEK MEXIY PEMHEM U IIKUBAMU U
OTCIOJIa PE3KUM TTOHMX)EeHUEeM goiaroBeyHoctd U KII/[ mepenay.

Pemennbie mepemaun NPUMEHSIOT JJIsi OBICTPOXOJHOCTU CTYNEHH IMPHUBOJIA
KaK MEHEee HarpyKeHHOM, TaK Kak B JTOM CIIy4yae HUX Ba)KHEHIIMN HEIOCTATOK —
OoJiplliie ra0apuThl — OKAa3bIBAIOT HAMMEHBIIIEE BIIMSHUE Ha TabapuUThl 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 Bblllle IPeIBAPUTEIBHOE HATKEHUE
peMHsi, Tem Oousbiie TiaroBas crnocoOHocts u KIIJ[ mepemauu, HO MeHbIIE
JOJITCOBEYHOCTH PEMHS.

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

OCHOBHBIE THUIIBI IPUBOHBIX PEMHEM:

- naockue (MOAPa3JENAIOTCS HAa PE3UHOTKAHEBbIE peMHH TpEX TumoB A, b, B, -
npu ckopoctd 30 M/C M peMHM W3 CHUHTETUYECKUX MaTEpPUATIOB — IMpHU
ckopoctu a0 100 m/c);

- kauHoevle (ObIBAIOT HOPMAJIBHOTO CEYEHHS, KOTOpbIE MOAPA3IEIAIOTCS Ha
KOpPJIOTKaHEBbIE W KopaomHypoBbie cemu ceuenunit 0, A. b, B, I'. [I, E,
OTJIMYAIOIIUXCS pa3MepaMu — HUCIOJIB3YI0 MPHU CKopocTsx meHee 30 m/c u
y3KH€, BBIITyCKaeMmble B 4YeThIpEXx ceueHnsx Y0, YA, Yb, YB, koropsie
IOJIHOCTBIO 3aMEHSIOT CEMb CEYEHUN HOPMAJIBHBIX PEMHEH — MCIOJB3YIOTCS
pu ckopocTu a0 50 m/c);

- noauxnunogvie (OECKOHEUHO IUIOCKUE PEMHH € MIPOJOJIbHBIMU BBICTYIIAMU Ha
BHYTPEHHEN MOBEPXHOCTH, KOTOPBIE BXOJST B KOJIBLIEBBIE KIIMHOBBIE KAHABKHU
Ha IIKUBAX, BBITYCKAIOT TpEX ceueHuid 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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IIxu6vl: MmaTepuanbl U CIOCOO M3TOTOBJIEHMS 3aBUCAT OT OKPY’KHOM CKOpPOCTH
pEMHS:

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

- 1pu ckopocTsx nopsnaka 30 — 50 M/c — nuThIe WK CBapHbIE IIKUBBI U3 CTAJH
He Hke 251

- IIPH CKOPOCTAX 0omee 50 M/c — MIKKUBHI U3 ATFIOMHUHHUEBBIX CIIJIABOB.

J17i yMEHbIIIEHUSI MacChl U MOBBIICHUS KO3 GUIIMEHTA TPEHHUS MEXKTy PEMHEM U
IIKMBAaMU IIKUBBI U3TOTABIMBAIOT U3 IJIACTMACC (TEKCTOJIMUT U BOJIOKHUT). Popma
000/a MKUBOB 3aBUCHUT OT poduiisa pemus u perinamentuposana I'OCT (st mitoc-
kopeMeHHbIX niepenad ['OCT 17383-80, s kmuropeMmeHHbIX — [TOCT 20889-80).
PacuérHbie muamerpbl mkuBOB 0 (MM) MOAOUPAIOT M3 CTAHAAPTHOTO Psija 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 ycmpoticmea TpegyCMOTPEHBl ISl PETYJIUPOBAHUS MEKOCEBOIO
pPacCcTOsIHUSA, 4YTO TIO3BOJSIET CBOOOJHO HAJEBaTh HOBbIE PEMHM Ha IIKUBBI,
co3JaBaTh IMPEABAPUTEIILHOE HATSKEHUE U TEPUOJUYECKH BOCCTAHABIIUBATH

PEMHH.

3ajaHns K NpaKkTU4ecKoi padore:

3agauya 1. PaccuuTaTh NJIOCKOPEMEHHYIO Nlepeayy OT 3JIEKTPOJBUTATES K
peayKTOpy NpHBO/ia KOHBeHepa. MolHOCTb aJieKTpoBUrareis P1, yrioBas
CKOPOCTH BaJia 3JIEKTpOJBUraTe s w1 U BeJJOMOro IKUBa wz. PeMeHb KopoLI-
HYpOBOU Npope3MHeHHbIN. PaboTa IByXCMeHHas. YToJ1 HaKJIOHa JIMHUM 1IeH-
TPOB IIKUBOB K TOpU30HTY 60° (MCXOAHbIE JaHHbIE MPUHATH B COOTBETCTBUU C

BapHaHTOM 10 TabJiule 1).
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Taomuma 1 Mcxomupie qanaele K 3aga4de 1.

[aHHbie BapuaHTb!
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 | 75 | 100 | 75 | 100

wac! 50 | 40 | 34 | 50 | 20 | 34 | 34 | 25 | 27 | 40
Xapaxrep . 3HaunTEILHEBIE
HAPY3KH CrokoiiHas YMmepeHHble KoreOaHus

KOJIeOaHust

3amauya 2.PaccunTaTh KIMHOPEMEHHYIO MEpeaady OT dJICKTPOJBUTaTeNsl K
peAyKTOpy TpHBOJAa KOHBelepa. MomHOCTh 3iekTpoaBurarens Pi, yrioBas
CKOpPOCTh BeAylIero MmkuBa ;. [lepegatrounoe umcio U. Pabora aByxcMmeHHas.
VYros HaKJIO0HA JIMHUU EHTPOB HIKHUBOB 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 KmHoBO# peMeHb HOpMAJTbHOTO CEUCHHS

Xoa BbINOJHEHHUS PA0OTHI
Pacuér pemeHHOI nepenadyn OCyHIECTBISECTCS MO MPEIJIOKEHHBIM B JaHHOU

WHCTPYKIIMHU aJITOPUTMAM B COOTBETCTBUM C BEIOPAHHBIM BapHUAHTOM:
B 3aBepuieHun mnpakTHUeCKOW palbOThl HEOOXOIUMO CcJenaTh BBIBOA O
MPOJICIAHHON pabOTEe U OTBETUTH HA KOHTPOJbHBIEC BOIPOCHI.
AJITOPUTM pac4éTa MI0CKOPEeMEeHHOI nmepeaaun

1. Onpenenenne nepeaToOuHOro OTHOIIECHUS

u=—=

W,

2. Onpexnenenue AuaMeTpa Majioro NIKMBa

d, >705,

rne 6 = 2,8 mMM; (3HayeHuwe 01 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 uucen 'OCT 17383-73.

4. YTOUuHEHHE IEPEeAaTOYHOTO0 OTHOIIIECHUS

u=-—-2
d

1
JIOITYCTUMOE OTKJIOHEHHE cocTaBisieT 3%.
5. OnpenenieHre CKOPOCTH PEMHS U CPaBHEHHUE C AOMYCTUMOM CKOPOCTHIO IS

JAHHOTO THIIA
V= a)lel (m/c), [V] =35 wm/c, tae 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 muH: 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 10IrOBEYHOCTH 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] C9 Ca CU Cp Ca Cr

rre [Ko] - monmyckaemast mpuBeaéHHas yelbHas OKPYXKHas CUJIa B PEMHE,

[Ko], H/MM? /1abn 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 — K03 P PHUIIUECHT TUHAMUYHOCTH HATPY3KH U JUTUTEILHOCTH
padoTHI / Tabn 2/;
Cy — K03 DUIUCHT BAMSHUS AMMETPA MEHBIIIETO IIKHBA / Tabu 2/;

Ce — k03¢ HUIIMEHT HEPAaBHOMEPHOCTH pacipeieNICHUs] Harpy3Ku MKy KOP/III-

Hypamu / Tabn 2/,
Ta6nuna 1. PacueTHbie mapamMeTpbl KOPAUTHYPOBOTO MTPOPE3UHEHHOTO PEMHS
0, MM dr mm 60 H/Mm? [Ko],* H/mm?
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 TIPUHSATH 1O CTaHIapTHOMY psiay: 32,40,
50, 63, 71. 80, 90,100.

14. Onpenenenue CUITBI IPEABAPUTENHLHOTO HATSDKEHUs peMust  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

KoapdpnumenT 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.

KoagduuuenT yrina odxsara ‘01, Ha MeHbIIeM mKHBe 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
MTOJTMKIIMHOBBIX PeMHEH
Koy puuueHT BiausiHUSI HATAKEHUS OT HEeHTPoOe:kHoil 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 1 0,9 0,8
Ko dpuuuenT BIusiHNA OTHOIICHUSI PACYETHOM JUIMHBI PeMHsI K 0a30B0ii 1 /1o
OTtHoleHne 0,4 0,6 0,8 1 1,2 1,4
JUL IGTHOBOTO PEMITA 0,82 089 | 095 1 1,04 1,07
HOPMAaJIbHOT'O CEYEHUS ' ' ' ' '
G JUIsl KJIMHOBOI'O Y3KOT'O H 085 091 096 1 103 106
MOJIMKJIMHOBOT'O PEMHEMN ' ' ' ' '
KoygpnuuenT BausiHusi fuamMeTpa MeHbiero mxusa Cq
JuameTp mkuBa 15 20 40 60 90 | 120 u 6omee
Cq 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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KoapdnuuenT uncia peMHeill B KOMILIEKTe KIHHOpeMeHHOH nepegayn C,,

OsxuaeMoe 4ucio peMue Z 2.3 4.5 6

G 0,95 0,90 0,85

AJITOPUTM pacyéTa KJIMHOPEMEHHOM nmepeaavu

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

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

3. Ilo nepemaBaeMOi MOIHOCTH P1 ¥ 4acTOTE BpalleHUsT MAJIOTO MIKWBA (1

BBIOOp CEUCHHE KJIMHOBUIHOTO peMHs (puc.1)

.@_M"m,,w
Fiso - /
om0 — A 'f S—
2sn f———— / /
L [
a0 f,.f/ L f{../ ]

w7 1 6

Pucynoxk.1 Homorpamma 11151 BbIOOpa TUHOpa3Mepa KIMHOBBIX PEMHEH.
4.0OnpeneneHne MUHUMAJIBHO TIOMYCTUMOIO IMaMeTpa BeAylero mkusa (tad.3)

Tabnuna 3. MuHMMAaIbHBIC 3HAYCHUS JUaMeTpa MCHBIINX IKUBOB

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

5. OnpeneneHrie CKOPOCTU PEMHS U CPaBHEHUE €€ C MAKCUMAJIBHO JOITYCTUMOM

V = m-d;-n

6. Pacuét nuameTpa OOJBIIOTO IKUBA

d,=u-d,-(1—&), rae&=0,015.
150



3unaueHue 0, MpUHATH MO cTaHIapTHOMY psaxy ducen: : 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. Onpenenennie PakTUYECKOTO MEPeAATOYHOTO YHCIa
4,
Td,1-8)
JIOITYCTUMOE OTKJIOHEHHUE cocTaBisieT 3%.
8. OnpeneneHre OPUEHTUPOBOYHOTO MEKOCEBOT0 PACCTOSIHUS
a. =055-(d, +d,)+h,

rae h — BeIcoTa ceueHHUsT peMHs /Tabm. 4.

Tabnuua 4.OcHOBHBIE MTapaMeTPhl KIMHOBBIX PEMHEH.

OcHoBHBIC Pa3MCPhRl, MM Oboznaucime cevenms pesMia

rlr:':rj;':;'cu:‘f?;?q:;;“ ¥Yakoe ceuenue no TY 3B-405314—T75
] A b YO YA Yb
b 8.5 11 14 8,5 11 14
h, 10 13 17 10 13 17
B, 2.1 28 4.0 2.0 2.8 15
h [ 8 10,5 8 10 13
Mnowaaes ceucHHa A, mm? 47 ]| 138 56 95 158
[MpeoenbHoe 3HAMEHHAE {, MM 400, S60... B00... 630... &00... 1250...
2500 4000 6300 3530 4500 B000
p — _ . — —_ —
H — — — — —
Macca | M anuHw g, Kr/m 0,06 0.105 0,18 0.07 0,12 0.20
9. Pacuér nyiMHbI peMHSA
2
(dz B dl)

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

(mony4eHHOe 3HAYCHUE OKPYTIIUTH JI0 CTAHAPTHOTO)

151




Ilpumeuanue: Ctanmaptasiii psg gnul: 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 YHCITY IPOOETOB B CEKYHTY

\Y

uzTg[u]=30c*1,

ecru' U > [U], mo naoo ysenuuumo | u nosmopume 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 HCXOIHOM
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 mpuBeieHHass MOIIHOCTH [Po], kBT, mepenaBaemast onHUM
KJIMHOBBIM PEMHEM.

Tun | Cevert Juametp CKOpOCTh peMHS V, M/C
peMHs e: MCHBILIETO 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 2’11 2,08
100 - 0,51 0.75 1,25 1,69 | 1,94 2.28 2’27

112 - 0,54 0,80 1,33 1,79 | 2,11 | ™ '

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 9 50
Kimuno-| A 112 - 0,74 1,05 1,82 2,39 | 2,74 3’27 3’14
BOU 1700 125 - 0,80 1,15 2,00 2,66 | 3,10 3’67 3,64
140 - 0.87 1,26 2.17 2,91 | 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 3,45 | 3S3| - -
b 160 - 1,16 1,83 3,15 413 | 4,73 |4,88| 4.47
2240 180 - 1,28 2.01 3,51 466 | 544 |576| 5,53
200 - 1,40 2,10 3,73 495 | 595 (6.32]| 6.23
224 - 1,55 2.21 4.00 529 | 6.57 |7,00| 7,07

14. OnpeneneHHe qHncjia KINHOBBIX peMHeﬁ B KOMIIJICKTC

rie [z] = 5—nomyckaemoe yunciio pemuel (MOJIy4eHHOE 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 napaMeTpbl, OT KOTOPBIX 3aBUCHUT BEJIMYMHA JOMYCKAEMON MOIIHOCTH,
MepeIaBaeMoOi OJJHUM KJIMHOBBIM PEMHEM.

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

8. KakoBbI OCHOBHBIE KpUTEPUHU PAOOTOCIIOCOOHOCTH PEMEHHBIX Tepeaay?

OTuéT no padore

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

5. BeiBog o pabore.

IIpakTuyeckas padora Ne22.
Pa3padoTka KOHCTPYKIHM THXOXOJHOTO BaJIa PeAyKTOpPA.
Henb: npuBUTHE HABBIKOB KOHCTPYUPOBAHUS PENYKTOPHBIX BaJIOB.

Ymenusn:(3nemenTsl) npouzsooums pacuemst npocmenuux coOopouHbiX eOUHUY

06“#%%)HG3HGQ€HUﬂ.

3nanusa: (3IIEMEHTBI) OCHOBbL PACUEmMOo8 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 YCTAHOBJICHHBIX 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 TJIAAKUMU, CTYIIEHUYAThIMH, ITOJIBIMH, U3TOTABIINBAEC-
MBIMHU KaK OJTHO IIEJI0€ C IIeCTepHEN (Bal-1IeCTEPHSI).

OmnopHble y4acTKH BajoB, IPeIHA3HAYCHHbIE AJI Pa3MEIIECHUS TOAIIUITHUKOB,
Ha3bpiBatoTcs Handamu. Konueas nanga - mun, NpoMeKyTo4yHast - HIeHka.
OcranbHble CTYNIEHU Baja MPeJHA3HAYEHBI IJIs pa3MeleHus 3y0uaTbix (YepBsy-
HBIX) KOJIEC, YINIOTHEHUN Pa3IMYHOrO 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 MPSIMBIE CTYIIeHYaThie Basibl. KOHCTpyK-
IIMS CTYTICHEH Bajia 3aBUCHUT OT THITA U Pa3MEPOB YCTAHABIMBAEMbIX HAa HUX JIETA-
JIel ¥ cocO00B 3aKpEIJICHUsI UX B OCEBOM U OKPYKHOM Hanpasiienusx. [Ipu pas-
paboTKe KOHCTPYKIIMH BaJia MPUHUMAIOT BO BHUMaHUE TEXHOJIOTHIO COOPKH U pa3-
OOpKku mepeaad, MEXaHMYEeCKy0 00paboTKy. OKpyKHOE 3aKpeIieHue yCTaHABIIN-
BaeMbIX Ha BaJI JIETaJIeH OCYIIECTBIIACTCS MOCATKAMHU, IITTOHOYHBIMH JINOO IILITUIIE-
BbIMU coenuHeHusIMH. OceBast (puKcaIus 3y0uaTbiX, YePBIIHBIX KOJIEC, ITOAIIUITHH-
KOB, My(DT, IIIKUBOB, 3BE€37I0UYCK OCYIIECTRISAETCS 100 yropom (pucl) B OypT moc-

JeAYIOIIEH CTyNeHH, JIM0O C MOMOIIBIO PACHOPHBIX BTYJIOK (pHUC.2).
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HGPGXOIIHBIC Y4aCTKH MCXKXAY ABYMSA CMCKHBIMH CTYIICHAMM BaJjla pa3HbIX AUad-

METPOB BBINOJHSIOT JBYMS CITIOCOOAMH:

-FaJITEIIBIO PANYCOM T (TaJITeNb- M0-

BCPXHOCTL IIABHOI'O IIEPEX0Ja OT MCHBIICTO CCUCHUS K 6OJ'IBH_ICMy), CHH)I(&IOH.[Cﬁ

KOHIIEHTPAIIUIO HAMIPsHKEHUI B MecTax nepexoja (tabdmn.l);

-KaHABKOMW IIMPHUHBI b CO CKPYTJIIEHUEM JIJIsl BBIXO/1a PEXKYIIEro MHCTPYMEHTA,

KOTOpasi MOBBIIIAET KOHIICHTPALNIO HAMPSHKEHUH HA MEPEXOIHBIX ydacTKax 9

(Tabn2).

Ta6mauua 1. ['anrenu Banos.

_
- aaT .//
N7y
= l &/’
d 20...28 32...45 50..70 80...90
r 1,6 2,0 2,5 3.0
f 2,0 2,5 3,0 4,0




Tabmauna 2. KanaBku Bajios.

a5t b ~l
I i)

ol

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

JInaMeTpsl y4acTKOB BaJia ONPEAEIAIOTCS B X0/1€ MPOEKTHOTO pacyeTa BaJloB.
[IpoekTHBIN pacyeT BaJlOB MPOU3BOIAT C HENBIO ONPEICIICHUS] OPHEHTHPOBOYHBIX
BEJIMYHH JIUAMETPOB OTJCIBHBIX CTYIICHEH U3 pacueTa Ha Kpy4YeHHeE 110 TIOHIKEHHBIM

JIOITYCKAaeMbIM HaNpPsKEHUAM KpY4eHHUS [Twp]| = (20...30) Mlla .

HI/IaMeTp BBIXOJHOI'O Y4aCTKa BaJia d OIIpCACIIACTCA C YUCTOM BCIMYHHBI BPpallaroicro

/ 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 JIeTaJCH:

- 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>0,75-0y., €CliM BBIXOJHOHW YYacTOK COCIUHEH C BajoM
AIIEKTPOJBUTATENS MTOCPEACTBOM MY(DTHI W JOTOTHHUTEIHHO COTJIACYETCS C ITHAMETPOM
oTBepcTUsi MY(PTHI, KOTOPYIO HEOOXOJUMO BBIOpAaTh B 3aBUCHMOCTH OT PacueTHOTO
Bpamaromero Mmomenra Mp = 1,25M < T, rome T - HOMUHAJIBHBIN BpallalOIUidi MOMEHT
MYQTBI /ma6n.3/

-CO CTaHIapTHOU My(TOH, eci Bajl COeAMHEH C IPYTHMH dJIEMEHTaMH IIPUBOJIA C

TIOMOIIBIO MY(THI Imabn.31
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Tabmuua3. Mydter ynpyrue Brynouno-nanbiessie [OCT 21425-93

Kl

yrjioBas CwMemenue oceit
OTBEPCTHE rabapuThl
CKOPOCTb, BaJIOB, He Oouiee
MOMEHT ® -l
M, HMm ’ panuanb- | yriioBoe
He Oosee d, dy Lupn lkon L D do Hoe Ar Ay
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
nauaMerpa IpPEABIAYLIEH CTYINEHM Ha HECKOJBKO MHWJUIMMETPOB C  IIOCHIEHYIOIHM
OKPYTJIEHHEM JI0 CTAHAAPTHOIO PANa JUAMETPOB:

-nuametp nox yruotHerue 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 CTYHCHGI‘/JI ONpCACIIAOTCSA KOHCTPYKTUBHO B 3aBUCHUMOCTH OT

pa3MepoB YCTAHABIMBAEMBIX JETAJICH:
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- IuHA 1-0# CTYIIeHU Bajla OTMPEEsIeTCS B 3aBUCUMOCTH OT JUTMHBI CTYITUIIBI
ycTanoBjieHHou neranu: L1=(0,8...1,5)-d; —ms 3Be3nouex; Li=(1,2...1,5)-d; —1ox
mkuB; L1=(1,0...1,5)-d; —mox mecteprro 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 IPeJIHAa3HAYECHA JUIsl pa3MEIICHHs YIUIOTHEHU(B HEKOTO-
pPBIX CIy4yasix OHAa MOXET ObIThb 00benuHeHa ¢ 3-ed cTymneHsnlo). JnuHa 2-oi
CTYIIEHH 3aBHCHT OT OCEBBIX pPa3MEpOB JETaled, BXOIAIIMX B KOMILIEKT

MOIIUITHUKOBOTO Y3714, PACHOJIOAKEHHOIO CO CTOPOHBI BHIXOIHOTO KOHIIA
L,=1,5-d2 (yTouHsIeTCS TP BBINIOJIHEHUN 3CKM3HONH KOMITOHOBKH)

-TpeThs cTyneHb (nanda) npeaHazHadeHa JJil YCTAaHOBKU MOIIMITHUKOB, JJIMHA

yuactka L3=1,25-d, 1 cornacyercsi ¢ MIUPUHON BEIOPAHHOTO MO IIIMITHUKA B.

- muHa 4-0i CTYNEHH, IMpeAHa3HAYCHHOUW JJisi YCTAaHOBKHM 3y04aToro KoJieca,

MOJKET OBITH BBHITIOJIHCHA:

a) 6ompIne MHBI CTYnUIBI La=L; +(4...5) MM, ToT1a pacriopHasi 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) L4 < LcT, ecnn pacniopHas BTyJIKa CTaBUTCA Ha 3-bl0 CTymneHb ¢ 3a30pom C
MEXy OYpPTHKOM CTYIICHH U TOPIIOM BTYJKHU (pucC.2).

-niATasg CTyNEHb MpelHa3HaueHa Juid OceBOM (ukcammu 3y04yaToro koieca u
MOJIIMITHIKA, WHOTJIA OHA 3aMEHSETCS JABYMS PACHOPHBIMH 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
NOAIIMIIHUKA U 3aBHCUT OT OCEBBIX PA3MEpPOB JETalled, BXOIALIUX B KOMIUIEKT
MTOJIIMITHUKOBOTO y3J1a, PACHOJIOKEHHOTO CO CTOPOHBI TIIyXOW IOJIIMITHUKOBOMN

KPBIIIKH.

3ananne k npakTu4yeckoi padore: CKOHCTPYHPOBATh BEIOMBII BaJl OAHOCTYIIEH-
4aToro UWIMHAPUYECKOTO 3y0UaToro peiykropa, BBIUEPTUTh ICKHU3 Bajla C yKa3a-

HHEM pPa3MepoB.
Hcxoanbie gaHHble (IPUHATH 10 MpakTUYecKoil padore Nel6):
- KUHEMaTHYeCKasi CXeMa pelyKTopa

-Bpaliaroiui MOMEHT BEJIOMOTO Bajia 3y0uaToi nepegaun M=

KoHTpoJjibHbIe BONPOCHI.
1. Ha3znauenue BajnoB?
2.Ha3naueHue BcexX CTyIeHeH CIPOCKTUPOBAHHOTO Baia?
3. CymHOCTh IPOEKTHOTO pacyeTa BajioB?

4.Ha30BUTE BO3MOXHBIE CTIOCOOBI OKPYKHOM (hUKCAIMK JIeTajeil, yCTaHABIIH -

BAaCMBbIX Ha Ball.

5.HazoBute BO3MOKHBIE CITOCOOBI OCEBOM (hUKCAIUU JIeTallel, yCTaHABIMBAE-

MBIX Ha Ball.

6.PazHoBUIHOCTH Y HA3HAYCHUE MTEPEXOTHBIX YIaCTKOB?

XoA BbINOJHEHUS PpadoThlI.

1.BeruepTuTh 3CKU3 Bajia, IPeABAPUTEILHO ONPEICIIUB IEPEUCHD JACTaNICH, 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 3CKU3C.

7.01penenuTh KOHCTPYKIIMIO IEPEXOAHBIX YYACTKOB (TaJITE€NH, KaHABKH ), M300pa-

3UTh UX, ONPEJEIUB Pa3MEPhI B COOTBETCTBUU C PEKOMEHAAIUSIMH.
8.BrruepTuTh 3CKU3 Bajla C yKa3aHUEM BCEX Pa3MEPOB.
9. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.
10. ChopmynupoBath BEIBOJ IO paboTe.
OTt4et o pabdore.
[Ipaktrnueckas pabora Ne22.
Pa3paboTka KOHCTPYKIIUU THXOXOIHOTO BaJia peayKTOpa.
Llens:
3aganue:
Kunematnueckas cxema npuBoja.
HcxonHbie 1aHHBIE:

1.Onpenenenue neraneii, ycTaHaBIMBA€MbIX Ha BaJl B COOTBETCTBUU C KUHEMATH-

YECKOU CXEMOM.

2.1TpoeKTHBIN pacyeT Bajia.

3.0npeneneHne IMHBI OTACIBHBIX CTYIIEHEM.

4. ITonGop IIMOHOK M MPOBEPKA COSAMHEHUS HA CMSTHE.
5.0npenenenne GopMbl MEPEXOIHBIX YUACTKOB, BEIOOP UX pa3MEPOB.

6.9cKH3 Balia ¢ MPOCTAHOBKOM BCEX Pa3MeEpOB: 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.
3Hanua: ocHosvl pacuema npocmenuux coOopounsix eounuy (aarOpuT™ Moa00pa

IMOAIIHUITHUKOB; MAPKHUPOBKA ITOAIMUITHUKOB, MCTOIHNKA pacqua).

Teoperuuyeckuii Mmarepuas.
[ToAMUITHUKY KaueHUsI SIBJIIFOTCS ONIOPOU ISl BPALLAOLIMXCs BAaJIOB U OCEM.
[ToamMnHUKY Ka4eHUsl COCTOSIT U3 BHYTPEHHUX U HAPYKHBIX KOJIEI, TEJ KAUCHUS

U cernapaTopoB, OTACISIOIINX TeIa KaUeHUs APYyT OT ApYyra.
[ToammnHuuky KaueHus KJ1acCU(PUIIUPYIOTCS:

1. Ilo socnpunumaemoii nazpysxe:
paouanvbHvle NOOWUNHUKY — BOCIHPUHUMAIOT TOJIBKO PaJUaIbHYI0 Harpy3Ky
(POTMUKOMOIIIUITHUK € IUJIMHIPUYECKUMHU POJIMKAMH) WU PaguajbHYI0 U

HEKOTOPYKD  OCEBYIO  Harpy3ky (IIApUKONOAIIUINHUKA  OAHOPSAIHBIE U

POJIUKOTIOIIIMITHUKY C NUJIHHIPUISCKHUMH POJTUKAMHU);

YHnopHble NOOWUNHUKU - BOCIPUHUMAIOT TOJBKO OCEBYIO HArpy3KY;
PAaouUanbHO-YNopHble U YHOPHO-PAOUAIbHbIE NOOWUNHUKY — BOCHPUHUMAIOT
paguagbHYyI0O M OCEBYIO HArpy3ku, mpuuéMm oOJanaromieii MoxeT OBbITh Kak
paauanbHas (paAualibHO-YTIOPHBIE), TaKk H oceBas (YIMOPHO-paJHalIbHbIC)
Harpy3Kku;

2.no ghopme men KaweHus:

-wapuxogvie (Tena KaueHUs — IIapUKH )

-ponuKosble (Tejla KaYeHUs — POJIMKU: KOPOTKHUE LWIUHIPUYECKUE,

WTOJIbYaThIe, 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 U320MOGeHUsI 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
MosxeT BOCHPHHHMMATh HE TOJIBKO paJvalibHbIE, HO U OCEBBIE HATPY3KH,
JeNCTBYIOIIME B 000MX HAMpaBIECHUAX U He npeBblmaioT 70% HEUCHoIb30BaHHON
JOIYCTUMOM paJuanbHON Harpy3Ku (T.€. pa3HOCTH MEXIY AOIyCTUMOM B IaHHBIX
YCIIOBHSIX U JEHUCTBYIOLIEH palialibHBIMU 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 PEKOMEHIyEeTCS AJI IPUMEHEHHUS B

y3J1ax, TpeOYIOIMMX TOUYHYIO (DUKCAITHIO BAJIOB.

2. lllapuxonoowunuux paouanibhsiii 08YXpsOHbII chepuiecKuil (Camoycmanas-

JUBAIOWUIICSL).

BocrnpuHuMaer B OCHOBHOM paJHalibHYIO Harpy3Ky, HO MOKET BOCIIPUHU -
MaTh OJJHOBPEMEHHO B 000MX HANpPABJICHUSIX HE3HAUUTENbHYIO (20% OT HEMCIOJIb-
30BaHHOM JOIMYCTUMOW paJualIbHOW) OCEBYIO HArpy3Ky. JlomyckaeT 3HaunTeIbHbIE
Me-pPEeKOChl BHYTPEHHUX KOJIEL OTHOCUTEIBHO HApYKHbIX (10 2°...3"). [Ipumensier-
Csl 1151 HeX)KECTKHX BAJIOB U B Cllydae He 00ecleueHus Hauiexalleid COOCHOCTH OT-

BEPCTUM KOPITYCOB.

3. Poauxonoowuntuxk paouanvbHblii ¢ KOPOMKUMU YUTUHOPULECKUMU POJIUKAMU.
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 pagualibHyto Harpy3ky. OceBoe mojioskeHue Bajia He (HuK-
cupyeT. MoxeT MpUMEHSAThCS 0€3 BHYTPEHHETO KOJbIla. PekoMeHTyeTcst s
IPUMEHEHUS B y3JIax, paOoTaoNMX MPpH KojeOaTeIbHOM ABM)KCHUU Baja U

IIPU MaJbIX YKCIax 00opoTa.

Uronbuarbie MOAIMIMIHUKA BBICOKOM TOYHOCTH MOTYyT palOoTaTh MpHU
CPaBHUTEIBHO BBICOKUX CKOPOCTAX (OKpYyXHasi CKOpocTh Basia 0 10-12 m/c).

5. Ponrukonoowunnux paouanbrsiii 08YXpsaoHbLII.

BocnpunuMaer paauaibHyl0 U OCEBYIO HAarpy3ku B 00e 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.

HOHYCTI/IMEUI O0CCBAaA HArpys3ka 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% HEMCcnoab30BaHHOM TOMYyCTUMOW paJHalibHON

Harpy3KH;

2. Ponuxonoowuntux paouaibHo-ynopHbiil 0OHOPSOHbIL C KOHUYECKUMU
POUKAMU
BocnpuauMaer paanaibHYI0 W OCEBYIO Harpy3Ky TOJBKO B OJHY CTOPOHY.
Odenb 4yBCTBUTENEH K nepekocam. [IpumensieTcs B mape. [omyckaeT peryimpoBKy
oceBoit urpel. OTIMYAETCA OT MAPUKOMOANIUITHAKA PAIUATIEHO-YIIOPHOTO OOJIBITIEH

pr30HO,Z[’béMHOCTBIO, MaJIbIMK TOYHOCTBIO BpalllCHUA KW HNPCACIbHBIMHU 4YHUCIIaMU
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000poToB. CTOMMOCTH €ro HH)KE€ CTOMMOCTH IIAPUKOMOAIIMIIHUKA pPaJIAaIbHO-
ynopHoro. Jlomyckaercst pa3fesibHbI MOHTaX HAPY>KHOTO KOJIbIa 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
KOJIM4ecTBO IU(p 7), YCIOBHO XapaKTEPU3YIOIIMX €ro B OTHOIIEHUU pa3Mmepa
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
BHYTPCHHHUH AuamMeTp B MM. Hampumep, MOAIIMITHWK C BHYTPEHHUM THAMETPOM
115 mm — uudpser 23 u 1.10.

Tperbss 1mmdpa cmpaBa YCIOBHOTO OOO3HAUYEHHS YKA3bIBA€T HA CEPHUH
MOIIMITHUKOB: 0c000 JI€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 — paauaabHBIA MAPUKOBBIN C KOPOTKUMHY MIJIMHIPUICCKUMHU POJTUKAMH,

3 — pauanbHBIN POJMKOBBIN CPEepUUECKUil;

4 — paivagbHBIN POJIMKOBBINA C JUTMHHBIMU NATUHAPUYESCKUMH POJTMKAMU WU

UTOJIBYATHIN;

S — paJuaabHbI POJUKOBBIN C BUTBIMU POJINKAMH;
6 — paauaabHO-yIOPHBIN IIAPUKOBBIN;

{ — pONMKOBBIN KOHMUECKUH (paguaibHO-yIIOPHBIN);
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
muametrpoM 50 mm (10-5 = 50 Mm), HOpMAITLHOTO KJlacca TOYHOCTH.
2) [oowunnux 36207 — 0 — xj1acc TOYHOCTH; 3 — Yroj KOHTakta o = 12°; 6 —

paJnaIbHO-YIIOPHBIA MapuKOBBIH; 2 — nérkod cepum; 07 — d = 35 mm
35

—=07);,

(T =07)

3) Ioowunnux 6-7108 — 6 — KJIacc TOYHOCTH, 7 — KOHMYECKUH POJTUKOBBIHA; 1 —

0co00 nérkas cepust; 08 —d =40 mm (4—5O =08).

4) Ioowunnux 4109 — 0 — ki1acc TOYHOCTH; 4 — UroJIbYATHIN; 1 — 0c000 JIérkas
cepust; 09 —d =45 mm (% =09).

Pacyer mogIIMIIHMKOB KaYeHHUH .

[ToAmMIMHUKY KauyeHus TEePSI0T pabOTOCIOCOOHOCTh M3-3a YCTAJIOCTHOTO pa3py-
LICHUS IOBEPXHOCTHBIX CJIOEB IOPOKEK KaueHUs M Ten KaueHud. [loortomy oHn
PACCUUTBIBAIOTCS HA JOJITOBEYHOCThH PA0OTHI.

[Topsinok mogdopa u pacyeTa NOJIIMITHUKOB KAUECHHUS.
1. Pexomenoayuu no noodoopy muna noOWUnHUKOG.
B cooTBeTcTBHM C YCTAaHOBUBILIEUCS PAKTUKON IMPOESKTUPOBAHUS U DKCILTya-
Taleil MallluH TUIT TOAIIUITHUKA BRIOUPAIOT CIEAyS PEKOMEHIAIUSIM:
-JIJIs OIIOP BAJIOB LMIMHAPUYECKHUX KOJIEC YaLe BCETO UCIOIb3YIOT LIAPUKO-
BbIE paJvabHble NOAIUIHUKA. [[peBapUTENIbHO MPUHUMAIOT MOIIUITHUKA

JIETKOU Cepuu;
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-KOHUYECKHE U YEPBSIUYHbIE KOJIeca IOJKHBI ObITh TOUHO U JKECTKO 3a(UKCH-
POBaHBI U MOATOMY B Kau€CTBE OMNOP TAKUX BaJIOB YCTAHABJIMBAIOT KOHUYECKUE
paauanbHO-yHOPHbBIE TOAIIUITHUKHY;

-JI7Is1 OTIOP Bajla KOHMYECKOM 1IeCTepHU, UMEIOIIEH KOHCOJIBHOE PACTIONOXKE-
HUE, UCTIONB3YIOT KOHUYECKUE PaIUaIbHO-YIIOPHBIE TOAIINITHUKHY;
-B KQU€CTBE ONOP YEPBSIKA — MIAPUKOBBIC PaAraIbHO-YIIOPHbIE MOAIIUITHUKY;
-JIJ7Is1 OTIOP TUTABAIOUIUX BAJIOB MIEBPOHHBIX Mepead UCTOIb3YIOT
PannanbHbie MOMMIUITHUKY ¢ KOPOTKUMH ITUIUHAPUYECKUMU POJUKAMU.
Bo Bcex citydasix peKOMEHIyIOTCS HAYMHATh 1T0100p 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.CocraBinsercs MapKUPOBKa MOIIUITHUKA, BEIOMPAIOTCS] B COOTBETCTBUH C

I'OCTom napameTpsl MOAIIUITHHAKA!

d= D= B= Co= C=

3.Ilopsaook pacuema noOWMUNHUKO8 KAYeHUs HA 00J1206C4HOCHLb
Br1OpaHHbIl MOAMIUITHUK KaYeHUs TPOBEPSIOT HA I0JITOBEYHOCTH 110

TUHAMUYECKOU IPYy30TI0bEMHOCTH

c\" 10°
L= —| . ,4acoB
60-n

F

9K6
rac C- AWHaAMHWYCCKasd rpy30InoAbEMHOCTD BBI6paHHOFO INOAIIUITHUKA.

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 3HaUeHHs X,Y MPUHUMAIOT IO 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 vy

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 komibia (V=1, eciu BpamaeTcss BHyTpeHHEE KOJbI0; V=1,2,
€CIM  BpaIlaeTcsl BHEITHEE KOJIBIIO)
Fa —oceBas Harpy3ka NmoAIIMITHUKA,

Ri- cymmapHas panuanbHas Harpy3ka NOJAIIMITHAKA 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 = ? - IJIA1 POJIMKOBBIX MMOAIIHUITHUKOB

[TonydyeHHOE 3HAUEHHE JIOJTOBEUHOCTH CPABHUBAIOT C PECYPCOM pabOThI pe-
JAYKTOpA U JCJIAl0T BBIBOJI O MPUTOAHOCTH IOIIAITHAKOB T. €. L > [L]
3ajanne 1JI MPAKTHYECKO padoThI
[Tono6paTh MOAMIMITHUKYA KaUeHUs JIJIs1 BEIOMOT'0 Bajia peIyKTopa, IIPoBe-
PUTH UX Ha JJOJITOBEYHOCTb, CHOPMYIUPOBATH BHIBOJI O IPUTOJHOCTH 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 pabomol Nel5)
-peakiuu CBSI3€M B TOPU30HTAIBHOU

Rxa= Rxe= (pesynromamol pabomoi Nel5)

-pecypc pabotsl moamunHaukoB [L] = 10000 gacos
KoHTpoJibHBIE BONIPOCHI

1. Vxaxurte kpuTepuu noadoopa NoAMMUITHUKOB KaYeHHS.
2. 3anummTe GopMyITy ISl ONIPEAESICHNs SKBUBAJIEHTHON HArpy3KU ¢ paciu@pos-
KOU BXOJAIIUX BEJINYHUH.
3. Kak Bpl noHnmaeTre «rpy30mno beMHOCTb MOAIIUITHUKA» ?
4.HazoBure (akTopbl, BIUSIONIME HA TOJITOBEYHOCTh MOALINITHUKOB,
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 S5KBUBAJICHTHYIO 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 padboTe

OTtuer no padore
[Ipaktruueckast pabora Ne 23
[ToaGop MOAMMIHUKOB sl TUXOXOAHOTO Basia peAYyKTOpa.
Llens:
3aganue:
HUcxonupie faHHBIC:
1.ITonGop MOAUIUITHUKOB.
2. MapkupoBKa BEIOpaHHOTO TMOJIIITUITHUKA ¢ YKa3aHUEM €0 MapamMeTpOB.
3.0mpeneneHre CyMMapHO# paanuaabHON HArPY3KH B KaXKIOM TTOIIUITHUKE.
4. OnpeneneHne SKBUBAJIGHTHON HArpy3KH B KaXJOM IMOIIUITHUKE.
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 npoektupoBanue jaeraneil MammH: Yued. mocodue.-

N3n. 2-e, nepepadot. u non.- Kanununrpaa: Antap. ckas, 2015.-454c.: wi.,- b.a.

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 oegpopmayuro, TOBEPXHOCTH BBIPABHUBAIOTCH,
paspyliaercss TMOBEPXHOCTHBIA CJOW. ATOMBI TOBEPXHOCTEH COJIMKAIOTCA Ha
pPacCTOSIHUE AKTHUBHOTO B3aUMOJCUCTBHUS, W 00pa3yeTcss MeTauinueckas CBS3b.

[IpumensieTcs npeaBapUTENbHBIA HArpeB MOBEPXHOCTEM 10 ILIACTHYECKOTO

COCTOAHUA.
CBapHmE COBOMHEHWA
M LLIBB
LB cToROBLIE el HEXNEOTOAHEE [ Ta:pmm Wi yrRotmx
ol HEHWA COBIAHEHWA WM C HEXESKEMN COBHHEHMA CORTHHEHMR
. 1
| ] L | I
- =31 HopmansHoo Yny-nuaHworo
3 i 9 3 = ﬂHE‘,‘JTﬂHIHiI D‘-I'BFI‘T-EHM!I'
E 2 E'E i I
agt g= = mmn Vinoawe | -
B3 g z £ | | e lf"ﬂﬁﬂﬂﬂﬂﬂmF e |
1 1 I
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Pucynok 1. Buapl cBapHBIX COEIMHEHNI U CBAPHBIX ILIBOB

B 3aBucuMoOCTH OT B3aMMHOTO PACHOJOKEHHUS CBAPUBAEMBIX 3JIEMEHTOB
pa3IuyaloT CIEAYIOIIUE CBAPHBIC COCIUHEHUS . CMbIKOBOE, Y2ll080e, Ma8PO8oe;

HaxjiecmoydHoe.

Cmuixoevie U18bl HCIIOJB3YIOT B OCHOBHOM B CTBIKOBBIX COCAWMHCHUAX,

OBIBAIOT ClIy4dau IpUMCHCHHS B YI'JIOBBIX, TABPOBLIX K HAXJICCTOYHBIX COCAMHCHUAX.
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CTbIKOBBIE IIBBI MOTYT OBITh OJHOCTOPOHHUMH, JIBYCTOPOHHHUMHM, O€3 CKOCa U CO
CKOCOM KPOMOK Pa3JIMYHBIX KOHCTPYKIIMM, MOTYT BBIMOJIHITHCS HAa ChbEMHOW WM
ocrarouiercs noAkiaake. KOHCTpyKIMa CTBIKOBOrO IIBA 3aBUCHUT OT TOJIILIAHBI
CBapUBaEMBbIX JIeTaJeH.

Vaenoevie wiebl UCTIONB3YIOT B TaBPOBBIX, YIVIOBBIX U HAXJIECTOUHBIX COEIU-

Y

HeHusax. OCHOBHOHW TeOMET-

PUYECKUI MapaMeTp yrioBOro

IIBAa — KaTeT. YTJIOBBIC IIBEI a i 8 a
BBITIOJIHSIIOT C  TMOJIHBIM U Puc.2 ®opmbl ceueHns yriioBbIX MIBOB: d —
YaCTUYHBIM MPOILIABICHUEM, HOPMAJIbHBIN; 6 — BOTHYTBII; 8 — BBITYKJIBIN; & —
OHM OBIBAIOT CIUIOIIHBIE U CIIEHUAJIBHBIN YITyYIICHHBIN
PEPBIBUCTHIE,

OJIHOCTOPOHHUE U JIBYCTOPOHHUE.

Pacuemuit CéapHblX ULB06 NPpU CMAMUUECKUX HAZPDY3KAX

k-

F 3t F
[]
'nr

Pucynok 3. CTeik0BOM IOB

1.Pacuem cmuikogblx coeOuneHuii npu oceeom Hazpyyxcenuu. CUuTaeMm, 4YTO
HaIpsDKEHUST pacCIpeieiCHbl B CEUEHWW paBHOMEpHO. PacueT mnpoBomsT Ha
pacTshKeHUe WK ckaTtre. Bo3BhINIeHHE 1MIBa B pacuyeTe HE YYUTHIBAeTCS. TONIIMHA
IIBa IPUPABHUBACTCS TOJIIKUHE AeTaau (puc. 3).

YcnoBue ITPOYHOCTHU CBAPHOI'O IIBa

. _F _F ,
=TS [ |
rie [op]' — JomyckaeMoe HanpspKEHHe PacTsDKeHHs Jis mBa; 4’ — pacyer-

Hasi 1Ij1om@aab CBApHOTO IIBA, 0o— TOJIIIIMHA JIUCTA, /m — JJIMHA CBAPHOTO IIIBA.
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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 mBa

«K», KaK IIpaBUJI0, IPHHUMAIOT paBHBIM TOJIIWUHC CBAPHUBACMBIX JIMCTOB!:

K = 0 (puc.4).

Pucynok 4. HaxnectouHoe coeuHeHne

Y ciioBue NpoOYHOCTH HA CABUT

,_Q
[ AI;

L < [z.1,

rae Q — monepeunas cuna, Q= F; 4'. — pacueTHas 1UIONIAb CBAPOYHOTO

IIIBa Ha CABUI.

@opmysa NOAXOAMUT IS k

) =
7000BbIX W (DJTAHTOBBIX IIIBOB '_"' — —

¥ |=| FF ir|||||||| F 7 ifIIIIIII]I F'!
. 5 . ";‘E 27 {" = :
(pHC ) E' (NRRRINAL _{. + T —?-

4.YcroBUs ~ TPOYHOCTH IS LT Tgn
o & a8

[5

TIT
f

LITTTITTIE

CBAPHBIX IBOB, M300paKEHHBIX .
p ’ p Puc.5 . HaxiiectouHble COEIUHEHMS .

Ha puc. d: a — 1000BBIMU LIBaMH; 6 — (pJIaHTOBBIMHU I11Ba-
MU; 8 — KOMOMHHUPOBAHHOE
/ F /
a =
V"= o7, L
6) ry oo <Ir]
2-07-x-0,
Bt <[]
2.07-x-(¢,+2¢,,)

I[OHYCKaCMBIC HAIIpsKCHUA 111 METalllla IIBOB BBI6I/IpaIOTC$I B 3aBUCHUMOCTH OT

TUIIA CBAPKU U BHUJa AedopMaliu B A0JSX OT AOMYCKAEMOIr0 HAMPSKEHUs PacTsi-

ZKCHHUA OCHOBHOI'O METaJlia.
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Tabnuua 1. Jlomyckaemble HampsKEHUS B CBAPHBIX IIBaX MPH CTATUYECKOM

Harpys3ke
CTBIKOBEIC IIIBBI
Crioco0 cBapKy U THIT HaxnecTounsle MIBbI
IIpu pactsokeHun IIpu cxxatum
3JIEKTPOJIa , , npu cpese [Tep)
[o']s [0]c
KoOHTaKTHBIH TOUCYHBIH - - 0,5[c],
Pyunoit anektpomamu 334 0,6[c], 0,75[c]p 0,5[c],
Pyunoii anexrpogamu
0’8[6]1’ ng[G]p 016[6]13
242
ABTOMAaTHYIECKUN TIOJT CII0-
eM (hroca, KOHTaKTHBIHN
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 3HAYCHHUS IS JISTHPOBAHHBIX CTaJICH.

IIpumep pacuera.

[IpoBepUTh MPOYHOCTH CBAPHOI'O COEAMHEHMS C HAKIIAIKOU. [[ecTByromas
Harpyska 60 kH, npenen TekydecTd coeaMHIEMbIX IIACTUH 6, =190 H/MM?, no-
nmycKaeMbIid KO3 GUIMeHT 3amnaca npouHocty, [S]=1,35, cmocob cBapku: pyd-

HOM 3nekTpoaamu D42,

]
14 =120

LAARAARA RN

LLALLLLLLLL

Pucynok 6.CxeMa HarpyXeHusi K IpuMepy.

1.Harpy3ka nepenaercst uepe3 2 HaXJIECTOYHBIX JIOOOBBIX IIIBa CJIEBA U Yepe3

2 mBa cipasna.

2.0npeneneHre BETUYUHBI T0IYCKAEMbIX HalPsLKEHUH

[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
Aqp =0,7-K-b.
4. TIpoBepka MPOYHOCTH COCTMHEHHUS Ha CPE3:

3
. _Q F 6010

* " A i 07-K-b-i 0761202

&

=505 <[, =84 H/mm
MM

[Ipo4HOCTE CBapHOIO 1IBa OOECIIEUYEHA.
3amaHue K NpakTH4YeCKO# padore
[IpoBepuTh MPOYHOCTH CBAPHOTO COCIMHEHUS YTIIOBBIMU IBaMu (puC.7) ¢
HaKJIaJKOH, TOJIMHON S, mupuHo# b. [lelicTByromas Harpy3ka F, mpenen te-
KY4eCTH COeJMHAEMBIX IIACTUH ;=340 H/MM?, nomyckaeMblii Kod()pUIHEHT
3araca npovYHocTH, [S]=1,5, crocod cBapku aBTOMaTHUYECKHIA IO ciIoeM (hJIro-
ca:. B ciyuae He oOecrieueHust MPOYHOCTH MPE/IOKUTh BAPUAHTHI, TO3BOJISIO-

ITXC BBIMMOJHUTH YCJIOBUC ITPOYHOCTH. HCXOI[HBIG JaHHBIC IIPUHATH B COOTBECTCT-

BHUM C BAPUAHTOM I10 TaduIle 2.

Tabnuna 2.BapuanTsl 3a1aHuil K pakTuyeckoi padote Ne 24.

Ne FxH | SMvm | b, mm 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

L{_

|
b

T
b__H

s

F

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
CBapHOTro 1Ba. B ciiyyae HEOOX0JUMOCTH NMPEJIOKUTH BapUAHTHI 00eCTIeYeHUS
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, BIUAIOLIME HA BEIMYUHY JI0IIyCKAaEMbIX HAIllPSHKEHUH MaTepuana cBap-
HBIX IIBOB?

4.Ycnosus IMPOYHOCTH AJIA pacu€Ta CTBIKOBBIX WM HAXJICCTOYHBLIX CBAPHBIX COCANHC-

HUM?
OTtuer no padore
[IpakTuueckas padota No24.
Pacuer cBapHOTO COCTMHEHMS.
Llens:

1.3aganue K mMpakTUYECKOM padoTe.
2..CxeMa HarpyKeHusl.
3.Ucxonausie nanubie: F = - S= b=
4.0OnpenesieHue TUIA IIBa.
5.0mnpeneneHne BEIMYUHBI TOIyCKAeMOTO HAITPSHKCHUS.

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 padbora Ne25.
Pacuer pe3b00BOro coefuHeHHs TP MOCTOSTHHOM HATPY3Ke.
Hean: hopMupoBaHre HABBIKOB pacyeTa pe3b0OBBIX COCTUHECHUM.
Ymenua: npouzsooums pacuemvr npocmeriuiux cOOpouHvIX €OUHUY
3nanua: ocHosvl paciema npocmetuiux coOOpoyHbIX eOUHUY.
Teopernyeckuii MmaTepuaJl.

J1 ostydeHrs MalTMHOCTPOUTENIbHBIX U3JIEIUN JeTallid, COOPOYHbIE €TUHULIbI
COEZIMHSIOT MeX 1y co00i coopkoi. CoelMHEHMS], KOTOPBIE MO3BOJISIOT Pa3beIn-
HATH JeTanu 0e3 UX MOBPEXKICHUS, Ha3bIBAIOTCSA pazvemubvimu. K Takum coeuHe-
HUMSIM OTHOCATCS PE3bOOBBIE .

Pe3p00BBIM HA3BIBAIOT COETMHEHUE COCTABHBIX YACTEH U3JENHS C IPUMEHE-
HHUEM JieTalu, uMeroniei pe3p0y. OCHOBHBIMU U HanOoJIee paclpoCTpaHEHHBIMU
pPe3b00BBIMU KPENEKHBIMHU COETUHEHUSIMHU SBJIAIOTCS OOJITOBBIE, BAHTOBBIE U IIMH-
JICYHBIE.

OCHOBHBIM KpUTEpUEM PaOOTOCTIOCOOHOCTH CTAaHAAPTHBIX KPETIEKHBIX
pe3b00OBBIX COEAMHEHUH SBIISETCSA MPOYHOCTh CTEPKHA Ha pacTsukeHue. [lpu
pacdeTe MPOYHOCTH HAPE3aHHOM YaCTH CTEP>KHS B KAYECTBE PACUETHOIO JUaMeTpa
IPUHUMAIOT:

dp,= d>-0,94p, rne d, —HapyxHBII AUAMETpP Pe3bOBI, P —IIar pe3bOH.

OcHOBHBIE ClTy4aH pacyeTa pe3b0OBBIX COCTUHEHUN CIIeAYIOIINeE:

-pacyeT He3aTAHYThIX OOJITOB;

-pacyeT 3aTAHYThIX 00ATOB 0€3 BHEIIHEH HArpy3KHu:

-pacyeT 3aTSIHYTHIX OOJTOB C BHEIIHEH OCEBON HArpy3KOM;

- pacyeTr COEAUHEHNS, HATPYKEHHOTO CIBUTAIOLIEH CUIIOMN.
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OpHuM U3 cayyaeB 3aTSHYTOrO0 BUHTA, HArPYKEHHOTO BHEUTHEN OCEBOI Harpy3-
KOM SIBJISIIOTCS OONTHI, MpeIHA3HAYCHHbIE JJI KPETUICHUS MOAIUITHUKOBBIX (hIaH-
LIEBBIX KPBIIIEK PeIyKTOPOB. X Ha3HAUYEHHE BOCIIPUHUMATH CUJIbI, IIEPEIaBaAEMYIO
Ha KPBIIIKY PEIyKTOpa BHEIIHMMH KOJIbIIAMH MOIIIUITHUKOB U MPKUMaTh ¢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 IpoYHocTd 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 OCHOBHOU Harpy3kH, x =0,2...0,3-17151 coeAMHEHUS CTAIb-
HBIX M YyTYHHBIX JeTaneit 6e3 mpokianok, x =0.4...0,5 — 11 MeTaJuTMISCKHUX JIeTa-
Jied ¢ ynpyruMHu NpoKJIaJKkaMu (pe3rHa, MapoHHuT);

Fs = 0,5Ry — cua, BocipuHuMaemasi OJJHUM CTSKHBIM 6onToM, 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,
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rae dy —Hapy>KHbIH JuaMeTp pe3bObl, P —I1ar pe3bObl /1.K5,c401/,
[0] — momyckaemoe HampsbKeHHE TP HEKOHTPOJIUPYEMOH 3aTsDKKe; 1Iist 60I1-

TOB ¢ quameTtpoM J0o 16 mm: [c] =(0,2...0,25) o

CranapTHbIE KpETeKHbIE IeTaau 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 cramm 40X,
30XT'CA.

3ananue 1JIA MPAaKTU4eCKO padoThI:

[TpoBepuTh MPOYHBIX CTSHKHBIX BUHTOB MOAIMIMITHUKOBBIX y3J0B BEIOMOIO Bajia
WIMHAPUYECKOTO 3y0UaToro peaykropa BUHTOB (puc.l). Juamerp BunToB d;
=10MM, KOTMUECTBO BUHTOB N=4, miar pe3b0bl KPYIHBIH, KJIacC MPOYHOCTH 5.6 U3
ctanu 30 mo 'OCT 11738-84. McxoaHble JaHHbIC: MAaKCUMaJlbHAs pEaKIIUs MO/1-
IIUITHYUKA B BEPTUKAJIBHON MJIOCKOCTH /APUHAMb NO Pe3yIbmamam npakmuieckou
pabomwr Nel 5/

Xoj BbINOJHEHUS PadoThlI.

1.OnpenenuTh BeIMYNHY CHITBI, IpuXxoasmieiics Ha 1BuHT Fy = Ry|/2.

2.0npenenuTh MEXaHUYECKUE XapaKTEPUCTUKH MPOYHOCTH MaTepHaa: Gy =
Cr = U JOTTyCKaeMOro HanmpsiKeHus [G].

3.0npenenutsh paCYeTHYIO CUITY 3aTSIKKU BUHTOB.

4.0npenenuTs II0aab OMacHOTO CEUCHUS.

5. OnpenennTh SKBUBAJICHTHBIE HANPSKEHNUS.

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 171t 00JITOB Ha pacTskeHue?
3. Haznauenue 00nTOB, MpeiHa3HAUCHHBIX JIJIS1 KPETJICHHUS TIOAIIMITHUKOBBIX (hraH-
LEBBIX KPBILIEK PETYKTOPOB?
4.Bujpl Harpy»eHus CTSHKHBIX 00JITOB, PeTHA3HAYCHHBIX JIJISl KPEIUJICHUS 01~

[IUITHUKOBBIX (PIIAHIIEBBIX KPBILIEK PETYKTOPOB?

OTt4er o padore.
[Ipaktruueckas pabora Ne25.
Pacuet pe3p00BOro coeAMHEHUS MPU MOCTOSIHHOW Harpys3Ke.
Llens:
1.3aanme K mpakTH4IeCKor padoTe
2.cxogHble JaHHEBIE:
3.0mnpenenenne BEIUMIUHBI CHITBI, IPUXOJsieiics Ha 1BuHT Fy = Ry|/2.
4.0npeneneHne MeXaHUUECKUX XapaKTEPUCTUK MPOYHOCTH MaTepuala: G, =
Or = U JOITyCKaeMOro HanpsiKeHus [G].

5.0npeneneHne pacueTHOM CHIIBI 3aTSKKH BUHTOB.
6.0mnpeaenenne mIomaad OmacHOTO CEUSHUSI.
7. OnpeneneHne SKBUBAJICHTHBIX HANPSHKCHUM.
8. BeiBO O MPOYHOCTH.
9. OTBeTHI HA KOHTPOJIBHBIE BOIIPOCHI.

10. BeiBog o pabore

180



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-

TOATCIBHO

Brimonnenue pa6OTBI B OCHOBHOM B COOTBCTCTBHHU C

MCTOAUYCCKUMHU PEKOMCHAAIUAMU C HECYIICCTBCH- 3

3
HBIMH OH_II/I6KaMI/I, HUCIIPABJICHHBIMHU C IIOMOIIBIO IIPEC- (y,Z[OBHCTBOpI/ITeJ'ILHO)
moaaBaTeisd.
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