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Meroandeckue peKoOMeH AN

COCTaBJICHBI B COOTBETCTBHHU C OJIOBPEHO YTBEPXIAIO
MIporpaMMon ydeOHOM [TpeameTHOM (IUKIIOBOM) 3amMecTHUTENb AUPEKTOPA
mucuuniIuHel «Texuudeckas KOMHCCHEN oo HMP

MEXaHUKa» JJIs CIIeIHAIbHOCTH MPOTOKOJ Ne T.IO Kpamakosa
15.02.12 MoHTax, TEXHUIECKOE OT «__» 2018 r.

obOcimyxuBaHUE ¥ peMOHT npombiii-  [Ipencenarens ITHK « » 2018 .
JeHHoro obopyznoBanus (1o oTpac- H.B.O30pHuHa

JISIM).

Astop — npenoaasarens OYpl TK [lnukuna I'.H.



AKT coriacoBaHUs
METOIMYECKUX PEKOMEHAIMHI IO BHIMOTHEHUIO MPAKTUYECKUX padOT
1o y4eOHou qucruruinHe « TexHudeckas MexXaHuKay

U1 CTyJeHTOB crienranbHOCTH 15.02.12 MoHTax, TeXHUYEeCKOe OOCTY)KUBAaHUE U
PEMOHT TIPOMBITIUICHHOTO 000py0BaHUs (IO OTPACIsAM), pa3pabOTaHHBIX IPErNoia-
BareneM FOYpI'TK Hluukunoi I'.H.

[IpeacraBieHHble METOAUYECKHE PEKOMEHIAlIUA COCTAaBJICHBI B COOTBETCTBUHU
C MporpaMMoN y4eOHOW IUCIUIUIMHBI, pPa3pabOTaHHON  Ha OCHOBaHUH Tpebo-
BaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHONM NpOrpaMMbl U
TpeOOBaHUI K YMEHHUSM W 3HAHUSIM 10 JUCHUIUIHHE « TeXHuYecKas MEeXaHUuKa» 10
cnermanbHOocTH 15.02.12 MoHTaX, TEXHHMYECKOE OOCITy)KHBAaHHE M PEMOHT IIPO-
MBIIIUIEHHOTO 000py10BaHus (10 oTpacisam), onpeaeneHHbsix GI'OC CIIO.

PaccmaTpuBaembie METOIUYECKUE PEKOMEHIAIIMN MPETyCMAaTPUBAIOT BBITTOJIHEHUE
25-Tu pakTUdeckux padbot (454acoB). TemaTuka mpakTHUECKHX pabOT OXBATHIBAET
BCE paslieNbl TUCHUIUIMHBI, obOecredynBaeT (POpMUpPOBAHUE YMEHUMW, 3HAHWUMA 10
JUCHHILTAHE (9JICMEHTOB KOMIICTCHIIMI BBIMYCKHHKA), omnpenensiempie @I'OC 1o
naHHo  cnerumanbHocTH. ConepkaHUE TMPaKTUYECKUX paboT  oOecreurBacT
BBITIOJTHEHUE 3aJJaHUH BTOPOTO YPOBHSI YCBOEHUSI.

Metoauueckue peKOMEHJAIMU COOTBETCTBYIOT YPOBHIO TMOATOTOBKHU BBIMYCK-
HUKa cpegHero mpodeccruonanbHoro ooOpazoBanus, ompenensiembie OI'OC wu
MOTYT OBITh PEKOMEHIOBaHbI [IJIsl UCIIOJIB30BaHUS B 00pa30BaTEeIbHOM MPOIECCe
no cnenuaibHocT 15.02.12 MoHTaxk, TeXHUYECKOE OOCIyXKUBaHUE W  PEMOHT
MIPOMBIIIUIEHHOTO 000pyZ0BaHus (IO OTpacisiM) IO Mporpamme 0a30BOW MOJATOTOB-

KH.

TeXHUYECKUN TUPEKTOP

3A0 «BMM-2» _ P.I'. leBanpp



MHNOACHUTEJBHASA 3AIINCKA

MeToauueckie peKOMEHIAIMU 10 BBIMOJHEHUIO MPAKTHUYECKUX paboT MpeaHas-
Ha4yeHbl JJI1 CTyAeHTOB crnernuainbHocTh 15.02.12 MoHTaxk, TeXxHu4Yeckoe 00cCiy-
’KUBAHUE U PEMOHT MPOMBIIIIIECHHOTO 000pyAOBaHUs (110 OTPACIISIM)

[TpakTideckre pabOThl SBISIOTCS Ba)XXHBIM JJIEMEHTOM H3Y4YEeHHUS Y4eOHOIl
TUCIUIUIMHBL. B pe3ynbrare BBIMOJHEHHUS MPAKTHUYECKUX PabOT  CTYJIEHTHI
CHUCTEeMATHU3UPYIOT U 3aKPEIUISIOT TEOPETUYECKUN MaTepual, (GOPMUPYIOT JIEMEHTHI
00X ¥ MPOoeCCUOHATHHBIX KOMITETEHITUH.

[IporpamMMoii ~ y4yeOHOW  AMCHMIUIMHBI  NPEAYCMOTPEHO  BBINOJIHEHUE
MpaKTUYECKUX paboT B oObeMe 45 4acoB, HaMpaBICHHBIX Ha (POPMHUPOBAHUE
INIEMEHM 06 C1e0YIOUUX KOMNEMEHYUTL:

OK 1.BriOupaTts criocoObl pemieHus 3aa4d npopecCUOHATbHON NesTEIbHOCTH,
MPUMEHUTEIHHO K PA3IMYHBIM KOHTEKCTAM

OK 3. [InanupoBaTh M peanu30BbIBaTh COOCTBEHHOE Mpo(deccroHalbHOE U
JUYHOCTHOE PA3BUTHE

OK 4. Paborath B KOJUIEKTUBE U KOMaHJie, d()PEKTUBHO B3aUMOJICHCTBOBATD C
KOJJIEraMH, PYKOBOACTBOM, KJIMEHTaMHU

OK 5. OcymecTtBiasiTh YCTHYHO M NHUCBMEHHYK) KOMMYHHUKAlHIO Ha
rOCy/IapCTBEHHOM S3bIKE C YYE€TOM OCOOEHHOCTEH COLMAIbHOIO M KYJIbTYPHOIO
KOHTEKCTa

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

OK?7. ConericTBoBaTh COXpPaHEHUIO OKpy>Karoleu cpenpl,
pecypcocoepexennto, 3PEeKTUBHO AEHCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX.

OK 9. Hcnonb3oBaTh MHPOPMALMOHHBIE TEXHOJIOTMH B NpOodecCHOHaTBHOM
NS TENbHOCTU

OK 10. TIlonws3oBatbcst — mpodecCHOHANBHOW  JOKyMEHTAaIlMed  Ha

rocyaapCTBEHHOM M HHOCTPAHHOM S3bIKax
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IIK 1.1. OcymiectBiath pa®OThl MO MOJATOTOBKE E€IWHUII OOOPYIOBaHUS K
MOHTaXYy
[1K 1.2. [IpoBONTh MOHTaX MPOMBILIIEHHOTO 000PYIOBaHUS B COOTBETCTBUU

C TEXHUYECKOU JOKYMEHTAUEN

[IK 1.3. [Ipon3BoAUTE BBOJ B DKCIUIyaTAlMI0 W MCHBITAHUS ITPOMBILLICHHOTO
000py10BaHUsI B COOTBETCTBUU C TEXHUUYECKOU TOKYMEHTAILNEH

[1K 2.1. ITpoBOauTh periaMeHTHbIE padOThI 10 TEXHUYECKOMY OOCITYKUBAHUIO
MIPOMBIIIUICHHOTO 00OpPYy/IOBaHHUSI B COOTBETCTBUM C JOKyMEHTAaIlMed 3aBoja-
U3TOTOBUTEIIA.

[IK 2.2. OcymecTBiasTh AWMATrHOCTUPOBAHUE COCTOSIHUS TPOMBIIIJICHHOTO
o0opynoBaHus U Je(EKTalUIO €ro Y3JI0B U 3JIEMEHTOB

[IK 2.3. IlpoBoguTh peMOHTHBIE pPabOTBI MO  BOCCTAaHOBJICHHUIO
PaboTOCIOCOOHOCTH MTPOMBIIIEHHOTO 000PY/10BaHUs

[1K 2.4. BeInoaHATh HAJIAJJOUYHbIE U PETYIUPOBOUYHBIE PAOOTHI B COOTBETCTBUU
C IPOU3BOJICTBEHHBIM 33/IaHUEM

K  3.1. OnpenensaTe  ONTUMAIBHBIE ~ METOABI  BOCCTAHOBJICHUSA
paboTOCIIOCOOHOCTH MPOMBILIIIIEHHOTO 000PY10BaHUs

YMEHMH:

-IIPOU3BOJUTh PacyeThl MEXaHMUECKUX Tepeaad U MPOCTEHITUX COOPOUHBIX
€IUHULL;

- YUTaTh KUHEMATUYECKUE CXEMBI,

- ONPEJENATh HAMPSKEHUS! B KOHCTPYKIMOHHBIX 3JIEMEHTaX.

3HAHUM:

- OCHOBBI TEXHUUYECKON MEXaHUKHU;

- BUJbl MEXAaHU3MOB, UX KHHEMATUYECKUE U TMHAMUYECKUE XapaKTEPUCTUKH;

- METOJIUKY pacyeTa 3JIEMEHTOB KOHCTPYKIIMH Ha MPOYHOCTh, KECTKOCTh U
YCTOMYMBOCTD MPH PA3IMYHBIX BUIAX AepopMaiinu;

- OCHOBBI PAacyeTOB MEXAHMYECKUX TMepefady M MPOCTEHINNUX COOPOUHBIX
€IUHULL OOIIETO HAa3HAYECHNUS.

Bce mnpaktuueckwe paboOTHI copepKaT HAUMEHOBAHHE, 11€)b, TIEPEUCHb DJIe-



MEHTOB (hOPMHUPYEMBIX YMEHUM, 3HAHUH, KPATKUM TEOPETHUUYECKUM MaTepHall, XOJI
BBITIOJIHEHUS pa0oThl, OpPMY OTUETA, KOHTPOJIbHBIE BOIIPOCHI (C II€JIbIO BHISIBIICHUS U
yCTpaHEHHUsI HEJOUETOB B OCBOCHUU MaTepuana).

B npaktudeckux paboTtax MNpUBEICHBI BApUAHTHI WHIAUBUIYAbHBIX 3aJaHUN.
Hekortopsie mpakTtuyeckue pabOThl HOCAT KOMIUIEKCHBIA XapakTep, T.€.pe3yJbTaThl
MNPEABIAYIIUX MPAKTHUYECKUX PAOOT SBIAIOTCA UCXOIHBIMU JTAHHBIMU JUIsI BBITIOJTHE-
HUS MOCTEAYIOMUX. B JaHHBIX METOUYECKUX PEKOMEHIAIUSAX TPUBEICHBI PabOTHI,
COAEPKAHUE KOTOPBIX MPEAYCMATPUBAET BBINIOJHECHUE 33JaHUM BTOPOrO YpPOBHSA
YCBOCHHS.

OT4eTbl CTYIEHTOB IO MPAKTUYECKUM paboTaM BBIMOJHSIOTCS Ha JIMCTax
dbopmara A4 B cooTBeTCTBUU C (hOPMaMU OTUETOB, MPUBEACHHBIMU B METOIMUECKUX

PEKOMEHIAITUSX.



IlepeyeHb NpaKTHYECKUX padoOT

No Ko.
Tema npakTUYeCKUx paboT

paboThI JacoB

1 OnpeneneHue peakiuii cBsi3en 1

9 OmnpeneneHue TrIaBHOIO BEKTOpa M TJIABHOIO MOMEHTA IJIOCKOM 9
CUCTEMBI CHJI

3 Onpenenenue peakuuii onop 2

4 OnpeneneHue peakinii onop pelyKTOPHOTO Bajia 2

5 OnpeneneHue 1eHTpa THKECTH COCTABHOTO CEUCHUS 2

6 OmnpeneneHue napaMeTpoB JBHKEHUSI TOUKHU 2

7 [locTtpoenne »omwOp MNPOAOABHBIX CHJI U HOPMAaJbHBIX 9
HaIpsHKEHUH, orpeiesieHrne adCOJIIOTHOTO YJIMHEHUs Opyca

8 PacueTsl 351eMEHTOB KOHCTPYKIIMI Ha MPOYHOCTb M KECTKOCTh 9
IIPU PACTSHKEHUU (CHKATHH)

9 BrlimoniHeHHEe pacdyeToB MIMOHOYHBIX COCIWHEHUNW Ha cpe3 U 9
CMSITHE

10 Omnpenenenue TJABHBIX LEHTPATBHBIX MOMEHTOB MHEPLWM | ,
COCTAaBHBIX CEUCHHM

11 [locTpoeHue An0p KPyTAIIKUX MOMEHTOB 1

12 BrlmoniHeHre pacdyeToB Ha TMPOYHOCTh M IKECTKOCTh MPHU 9
KPYYECHHUH

13 [TocTpoenue >miop NOoNnepeyHbIX CHII U U3THOAIOIINX MOMEHTOB 2

14 PacueTsl Ha MPOYHOCTH MPU U3rUde 2

15 Pacuet Opyca Kpyrioro mornepeyHoro CeUeHUs MPU COBMECTHOM 9
JEeHCTBUM M3TH0A U KPYUCHUS

16 KunemaTtnueckuii 1 TMHAMUYECKHI pacyeT MHOTOCTYIIEHYATOTO 2
pUBOJIA

17 Pacuer nunuuapuueckor 3yOuyaTo mepenayd Ha KOHTAKTHYIO 5
POYHOCTh M HAMPSHKEHUAM M3ruda

18 Pacuer uepBsiUHOM Nepeayu 0 KOHTAKTHBIM HAMPSIKEHUSIM 2

19 M3yyeHne KOHCTPYKIMH LHWJIHHIPUYECKOTO PEYKTOPa 2

20 M3yyeHue KOHCTPYKIIMHU YEPBIYHOTO PeIyKTOpa 2

21 Pacuer peMeHHOM nepenadn 2

22 Pa3paboTka KOHCTPYKITMU TUXOXOIHOTO 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




IIpakTuyeckas padora Nel
Haspanue npakTuveckoi padorsi: OnpeneneHue peakuui cBa3en.

Heab: oCBOCHME METOAMKH ONPENCIICHUS PEAKIUN CBI3€H CTEPKHEBOU
CUCTEMBI.

Ymenua (snemenmovi):— onpeodenamv Hanpsadicenuss 6 KOHCMPYKYUOHHBIX
anemenmax (ONPEeNATh IPOSKIMH CUJI HA OCh)

3nanua (akTyanuzanus): - OCHO8bl MexHuweckou Mmexanuxu; (ypaBHEHHUS
paBHOBECHs TIJIOCKOW CHCTEMBI CXOJAIIMXCA CHJI, (OPMYNBI IJS OIpeIeiCHHS

MPOEKIINH CHUJIBI Ha OCB).

Teopernyecknii MaTepual
Cucrema cuji, JTUHUU JEUCTBUS KOTOPBIX JIEKAT B OJIHOM IUIOCKOCTH H
MEPECEKAIOTCs B OJJHOW TOYKE, HA3bIBACTCSI MIIOCKOW CUCTEMON CXOSIIMXCS CHIL.
VYcnoBue paBHOBecHs ISl TaHHOM CHCTEMBI CHUJI B QHAJIUTUYECKOM (QopMe MOMKHO
chopMynupoBaTh CIAEAYIOUIUM O0pa3oM: Ilnockas cucmema cxooswuxcs cun
HAxXo00Uumcsi 8 pagHOBeCUl, eciu pagHOOCtCMBYI0uas CULA CUCEMbL PABHA HYTIO.

Cucrema ypaBHeHI/H?I paBHOBCCHA IIOCKOM CXOI[HHICﬁCﬁI CHCTCMBI CHJI:

n
%FM =0
L
Yo Fy =0
G

Benuuuna npoexyuu cunvl Ha ocb paBHA MPOU3BEICHUIO MOIYJISI CUJIBI HA KOCUHYC
OCTPOTO yrila MeX Iy BEKTOPOM CHJIbI M OChIO (pUCYHOK 1;a). [Tpoekiius chibl Ha OCh
MMEET 3HAK: NOJ0HCUMENbHBIU NPU 0OUHAKOBOM HANPAGIeHUU BEKTOPa CUJIbl U OCH U
ompuyamenvHolll TIPU HAMPABICHUU BEKTOPA CHUJIBI MPOTUBOMOJIOKHO MOJIOKU-
TeJIbHOMY HarpaByieHuto ocu (pucyHok 1;a) Fix = F1€0S a1 ; Fax = - F3 C0S B2
YacTHble ciiyyau OonpeaeneHus MPOEKINU CUIIbl HA OCh!

1. ecnu cuna napannenbrha OCH, TO €€ NPOEKIUS HA ITY OChb PABHA BEAUYUHE
sexmopa cunvl (pucyHok 1, B); Fux°=-F4
2. ecnu cujla nepneHouKyasApHa OCH, TO €€ MPOEKUUs Ha 3Ty OCb PAGHA HYII0

(pucyHok 1, 6): ; Fax=0



0) 6)
Pucynok 1 - IIpoekuust Cuibl Ha OCb.
B nanHO# mpakTHyeckoil paboTe, MCMONb3ys YpaBHEHHS PaBHOBECHS IIOCKOM

CUCTEMBI CXOAALIMXCSH CHJI,  TpeOyeTcs ONpeleNuTh pPEaKUUU [BYX MIAPHUPHO
COEIMHEHHBIX MEKAY CO00M CTEPKHEH, YACPKUBAIOLUINX IPY3bI.
IIpumep. Omnpenenute peakuuum CTEPXKHEH, YIEPKUBAIOIIUX TPY3bl
Fi=70xkHwu F, =100 xH (puc. 2,a).
Pemenue.

|. PaccmaTtpuBaem paBHoBecue mmapHupa B (puc.1,a)

Pucynok 2 - Cxema pacuera Kk npumepy

2.0cBoboxmaem 1mapHup B oT cBa3elt u u300pakaeMm JEUCTBYIOIIME HA HETO
aKTUBHBIC CUJIbI F1 Fy.
3.3aMeHuM CBsI3U Ux peakuusMu R 1 R
4.BpiOrpaeM CUCTEMY KOOpPJIMHAT, COBMECTHB OCh Yy 1O HampaBieHHi0 Ro
(puc.2,0) w  cocraBieM  ypaBHEHUsS  paBHOBECUS  JUISI CUCTEMBI CHII,
JNEUCTBYIOIIMX Ha mwapHup B:
> Fix = F2'cos 30°— Ry cos45°=0 (1)
> Fiy =-F1+ F2-c0s60°+ Ry + Ry cos45° =0 (2)
5. Onpenensem peakuuu crepxkueit Ry u Ry, kH:
N3 ypaBuenus (1)

R - F, -cos30° _ 100-0,866

\ =122«xH
cos4y 0,707




[ToncraBinss HaliieHHOE 3HaUYeHUE R1 B ypaBHeHHeE (2), oTydaeM
R, =F, —F, -sin30° —R, -sin45 =70-100-0,5—122-0,707 = —66,6x

3HaK MUHYC NIepe] 3HadyeHueM R, yka3pIBaeT Ha TO, UTO MEPBOHAYAIBHO BBIOpAaHHOE

HaIpaBJIeHUE PEaKIIMU HEBEPHO, CIIEAYET HAMPaBUTh peakiuio Ry B TPOTHUBOIOIOXK-

HYIO CTOPOHY, T.¢. K mapuupy B (Ha puc. 2,0) (McTuHHOE HampaBlieHUEe peakiuu R

MOKA3aHO MITPUXOBBIM BEKTOPOM).

6. [IpoBepsieM MpaBUIBLHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BEIOPAB HOBOE PacHoJIOkKe-

Hue oceil koopauHatT X1, Y1 (puc. 2, B). OTHOCUTENBHO 3THUX OCEHl COCTaBIsieM ypaB-

HEHHs paBHOBecHs: XFixg= — Ry - €0545° +F;,-cos 15°—F;-cos45°=0, (3)
YXFiyn = Ri1i—Ficos45°— Rorcos45° —F; -cos75°=0. (4)

N3 ypaBHenuss (3) Haxoaum

_ F,-cosl5 —F -cos45  100-0,965-70-0,707

R
2 cos45° 0,707

= 66,6xH

[ToncraBnss HaiiieHHoe 3HaueHue R, B ypaBHeHue (4), moxydaem
R, =70- 0,707 + 66,6- 0,707 + 100 -0,258 = 122 kH
3nauenus peakuuii R; u Ry, momydeHnHsle npu pemennn ypasHenui (1) u (2),
COBIAJAIOT I10 BEJINYMHE U HAMPABICHUIO CO 3HAYCHUSAMM, HAJICHHBIMA U3 yYpaBHE-

Huii (3) u (4), ciemoBarenbHO, 3a7ada pelieHa MPaBUIBHO.

3aganmne: OmnpenejuTh peakuuy cTep:KHel (pucyHok 3).

Xox paboThl:

1. OnpenenuTh UCXOIHBIE JaHHBIC UIsI PabOThI, B COOTBETCTBHUE CO CBOUM
BapuaHToM (Tabnuua 1).

Tabnuua 1 — UcxonHble 1aHHbIe K TpakTHYecKon padore Nel.

No F1 Fz No F1 Fz
Ne cxeMEbl Ne cxembl

BapHaHTAa kH kH BapHaHTa kH kH

1 2 3 4 1 2 3 4

1 1 2 3 13 4 20 22

2 2 4 5 14 5 2 4

3 3 6 7 15 6 5 6
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4 4 8 9 16 7 8 4
5 5 10 11 17 8 12 15
6 6 20 30 18 9 2 3
7 7 22 24 19 10 4 5
8 8 8 10 20 1 7 8
9 9 5 6 21 2 12 10
10 10 4 7 22 3 6 8
11 1 10 12 23 4 2 5
12 2 8 10 24 5 3 5

Pucynox 3 - Cxembl CTEpKHEH K MpakTHIeckoit padore Nel

2. BriOpathb Teno (TOUKY), paBHOBECHE KOTOPOTO CIEAYET pacCMaTpUBaTh.
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3. OcBo0OIUTH TENO OT CBA3€H W M300pa3uTh AEHCTBYIOIINE HA HETO AKTUBHBIC
CHJIBl M PEAKLMH OTOPOIICHHBIX CBS3CH .

4. BpiOpaTb OCH KOOpAMHAT U COCTABUTH YPAaBHEHHS PABHOBECHUS, HCIIOJNb3YS
YPaBHEHWS PABHOBECHSI CUCTEMbI CXOJISIINXCS CHII.

5. Ompenenuth peakiuu CTEPKHEH M3 pENICHHS YKA3aHHOW CHCTEMBI
YPaBHEHUM.

6. [IpoBepuTh MPABUILHOCTD MOMYYECHHBIX PE3YIbTATOB

7.Cnenatb BBIBOJ IO paboTe.

8. OTBETUTH Ha KOHTPOJIBHBIC BOIPOCHI:
1). 3anumuTe GopMyIIBI IS OTIPEIEICHUS POCKIIMH CHIIBI HA OCh.
2). Tlpy KakWx yCIOBHSX MPOCKIMS CWIbI Ha OCh OYACT paBHA HYIIO? BEIHYMHE
CHUJIBI?
3). ChopmymnupyiiTe yCcI0BHOE MPABUIIO 3HAKOB MPOCKIIUU CHJIBI HA OCh.

4).3anumuTe yCIOBUE U YPAaBHEHUSI PABHOBECHS TIJIOCKOM CXOJSIIICICS CUCTEMBI CHIL.

CTpyKkTypa oT4eTa M0 NPaKTH4ecKou padore
1. Homep 1 Ha3BaHHE MPaKTUYECKOW PabOThI

2. llensb:

3. 3amanue:

4 Cxema HarpyKeHusl.

5 Pacuernas cxema.

6 VYpaBHeHuUs paBHOBECHUS.

7 TlpoBepka MpaBUIBLHOCTH PEIICHHUS.
8 OTaer.

9 BeiBog o paborte.

10 OTBeThI Ha KOHTPOJILHBIE BOTIPOCHI.
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IMpakTnueckasi padora Ne2
Ha3Banue npakTuuyeckoi padorbl. OnpeaeiieHue TJIaBHOTO BEKTOpa U
TJIABHOTO MOMEHTA IJIOCKOW CHCTEMBI CHII.
Hean: popMupoBaHNUE YMECHUI 3aMEHSTH IUTOCKYIO TPOU3BOIBHYIO CHCTEMY
CWJI OJHOM CHJIOW W OJTHOW Mapou CuJ.
Ymenusi: (2JIEMEHTBI) onpeodensimb HANPANCEHUsT 6 KOHCMPYKYUOHHBIX
INEMEHMAX
3nanua (axmyanuzayus): - 0CHOB8bl MmexHu4ecKou mexanuku (Teopema
[TyaHco, MOHATHE O TITABHOM BEKTOPE M IJTABHOM MOMEHTE) |
Teopernuecknii MaTepuaJl.
Ha ocHoBanuu Teopems [lyaHco: cuny modicHo nepenecmu napaiieibHo JUHUU ee
0elicmeust, npu MoM HYHCHO 000asUmMb napy Cui ¢ MOMEHMOM, PAGHbIM NPOU3BEDe-
HUIO MOOYJISL CUIbL HA pACCMOsIHUe, HA KOMopoe neperecena cuia. I1ossBUBIIAsCS mpu

MIEPEHOCEe CHIIBI TTapa HA3bIBAIOT NPUCOeOUHeHHOU napoti (puCcyHOK 1).

Ae

|Fl=Fl=F m=Fa

Pucynok 1 - [IpuBenenue cumibl K TOUKE

Hcnonb3ys A1 MI0CKON CUCTEMBI MPOU3BOIBHO PACIOJIOKEHHBIX CUIT (PUCYHOK
2) Teopemy Ilyanco nepenocum Bce cuitbl B 1ieHTp npuBeneHust O. [ydok cui B
Touke O MOXKHO 3aMEHUTH OJTHON CHUJION — 2nasubim eekmopom cucmemsl F.,.
I nasnwiii 6ekmop pagen eceomempuyeckol cymme BEKTOPOB MPOU3BOILHOMN MIIOCKOM

CHUCTCMBI CHJI.
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PucyHnok 2 - [IpuBeneHue niaocKkon MpOU3BOJIBHON CHCTEMBI CHII K IEHTPY

HpOGHI/Ip}UI BCC CHJIbI CUCTCMbI Ha OCH HpﬁMO}’FOJ’IBHOﬁ CUCTCMbI KOOPpAWHAT U,
CJIOXHUB COOTBCTCTBYHOIIHMC IIPOCKHOHWHU CHJI HAa OCH, IIOJIYUYHM IIPOCKIOHUHN I'JIABHOI'O

BeKTOpa Ha ocu X 1 Y. Fo.=2F,; Fra

=

Moayne r1aBHOrO BEKTOpA:
72 o
F‘I'.JI = "I.fll Fr?jh -+ FE'::,.‘
OO6pa3yroliyrocst CUCTEMY Map CUJI MOXKHO 3aMEHUTh OJHOM KBUBAJICHTHOM Mapoit
— 2nasubimM Momenmom cucmemvl M,,. [7nasuvili Momenm cucmemvl CUl paseH

aneebpauyeckol cymme MOMeHmMo8 CUJl CUCTEMbl OTHOCUTEIILHO IIEHTPA MPUBEICHUS.
Mip, = my 4 mg + g 4 o 4 Mp;
n
Mo = 3 molF).
1]
Taxum obpazom, npou380NbHAS NIOCKASL CUCMEMA CUL NPUBOOUMCS K OOHOUL CUJLe
(rmaBHOMY BEKTOPYFr; CUCTEMBI CHIT) U 0OHOMY MOMeHmy (TTTaBHOMY MOMEHTY My,
cucteMsl cui). [Ipu n3MeHeHUU OJI0KEHUS] TOYKH NPUBENICHUS BEIMYUHA 21A6H020
geKkmopa He usmeHumcs. Benuuuna enaenozco momenma npu epeHoce IEHTPA MPH-
BEJICHUS UBMEHUMCS, T. K. MEHSIIOTCSI PACCTOSTHUSL OT BEKTOPOB CUJI JI0 HOBOM TOUYKU
MIPUBEICHUS.
[Ipu npuBeeHUH CUCTEMBI CUJI K TOUKE BO3MOXKHBI CIIEIYIONTNE BAPUAHTHI:
1.F=0; M, #0 -Telno Bpamaercs BOKpYT HEMOJIBM>KHOM OCH;
2. M, =0; Fiy #0 -Teno ABMXKETCS MOCTYMATENBHO;

3. Fri=0; My, = 0 —Teno HaXoauTCsS B paBHOBECHH.
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B nannoit npakTuueckoit padboTe HeOOXOAMMO ONPEACIIUB TJIABHBIN BEKTOP U
TJIABHBI MOMEHT 33JJaHHOM CUCTEMBI CUJI, BBIICHUTh KAaKUE JBHKEHUS MOXKET CO3-

JaTb AdaHHasd CUCTEMaA CHUIJI.

IIpumep: Onpeaenuts riIaBHbIN BEKTOP U INIABHBI MOMEHT IIJIOCKOM MPOU3BOJIBHOM

CUCTEMBI CHJI IIPH €€ NMPUBEIECHNH K LIeHTpy O, MIPUBEIEHHON Ha pUCYHKE 3.

q
£, =30k
A T
Ed R F=1m Fy=87
<,__E\M‘7I
F=tu
1 ‘\ - —_— X
Ja Fx,=bH B
Fon Fr=201
M

Pucynok 3 - Cxema Harpy»keHus K IpUMeEpPy
1.Paznoxenre HaKJIOHHOM cuiibl F1 Ha IB€ B3aMMHO MEPHEHAUKYIISIPHBIE COCTaBIISIO-
mme Fa u Fy Fx1 =F1-cos 60° =10-0,5=5 Fy1 = F1-cos 30° =10-0,87=8,7
2. Onpenenenre TIaBHOTO BEKTOPa.
2.1. OnpeneneHue NpOEKIMK TIIAaBHOTO BEKTOPa Ha OCh X
[Mpoexums xaxaoi cuibl Ha och X:  (Fx1)x =-5; (Fy1)x =0; Fax=0; F3x =12;
Fax =30; Fsx=0.
Frx =(Fxa)x +( Fya)x + Fox + Fax + Fax + Fsx=-5+ 0+ 12+ 30+ 0=37
2.2. OmpeniesieHre MPOSKIIMK TJIABHOTO BEKTOpa Ha OCh Y
[Mpoekuus xaxao# cuibl Ha och Y: (Fxi)y = 0; (Fy1)y =8,7; Fuy =-20; Fsy =0;
Fsy =0; Fsy=-10
Fray =(Fx1)y +( Fy2)y + Foy + Fay + F4y + F5,=0+8,7-20+0+0-10=21,3

2.3.0npenenenre Moys TJIaBHOTO BekTopa, H

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

2.4.0npeneneHue HAPABJICHHs TIABHOTO BEKTOPA
15



F
o = arcsin—=% =arcsin 213 =arcsin0.4989=29,9°

an !

(00 —OCTpBIH YroyI MeXTy TJIaBHBIM BEKTOPOM Fry; 1 0ChbO X)
3.0mnpenencHue rIaBHOTO MOMeHTa My, =% M, (Fi), Hm
Mo(Fy1) =-8,7-2 = -17,4; M,y(Fx1) =0: M,(F2) =20-2 =40; M,(Fs) =0;
Mo(F4) =30-1 =30; M,(Fs) =0
Min = Mo(Fy1) + Mo(Fx1) + Mo(F2) + Mo(Fs) + Mo(Fs) + Mo(Fs) =
=-17,4+0+40+0+30+0=52,69 (Hm)
BriBoa: 3aaHHas cucTeMa CUJT TPUBOJUTCSA K TJIABHOMY BEKTOPY U IJIaBHOMY
MOMEHTY, T.€. CIIOCOOHA CO3/1aTh MMOCTYMATEIbHOE U BpalllaTeIbHOE ABUKCHUS
BOKpYT TO4YKH O.
3aganme: OrnpenenuTs TJaBHBIM BEKTOP W TJIaBHBIM MOMEHT IUIOCKOM
MIPOU3BOJIBHOW  CHUCTEMbI, NPUBEJICHHOW HAa PUCYHKE 4, MpU €€ NPUBEICHHUH K
3aIaHHOMY LIEHTPY; BBISICHUTh KaKue€ ABMIXKECHUSI MOXKET CO3/laTh 3ajJaHHasl cCUCTeMa
CUIL..
Xoxa paboTbl
1. Onpenenuth UCXOHBIE JaHHBIE 1JIS pa0OThI, B COOTBETCTBUE CO CBOUM
BapuaHTOM (Tabnuima 1).

Ta6muna 1 - MUcxoansie naHHbIe K TpakTUueckoi padore No 2

No Lentp
" Fi,kH | Fo.oxH | Fs,xkH | FaxH | Fs,xkH | Fe,xH | F7.kH | Fs,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
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11 12 2 3 45 6 8 9 2 30 C
12 1 4 7 10 13 16 19 21 60 pil|
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 I
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 Jil|
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 Jil|
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
Yy
A Ll
NE
£, | /7
ol/5” 1
i i
d 4M

Pucynok 4 - Cxema HarpyXeHus K mpakTudeckoi pabore Ne2.

2. 1300pa3uTh 3aJaHHYIO CUCTEMY CHJI B COOTBETCTBHU C BAPHAHTOM.

3. Pa3nokuTh HaKJIIOHHYIO CHIIY Ha JIB€ B3AUMHO MEPHIEHANKYISIPHBIE

COCTAaBIISIOIIIHE.
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4. OnpenenuTb NPOEKIUIO KaX 101 CHIIbI Ha 0Cbh X (MCHOIB3yHTE (OPMYIIbI
IUISL ONIPEAEIICHUS POCKIMHU CUIIbI Ha OCB0).
5.0npenenuTs NpOEKIHIO TJIABHOIO BEKTOPA HA OCh X.
6.0npenenuTh NPOEKIMIO KaX/10i CUIIbI HA OCh Y.
7.0npenenuTb NPOEKUHUIO IIaBHOTO BEKTOpa Ha OCh Y.
8.0mpenenuTs MOAYJIb TJIABHOTO BEKTOPA.
9.0npenenuTh HallpaBJIEHUE TJIABHOTO BEKTOPA.
10.0OmpenenuTh MOMEHT KaXkI0H CHIIBI OTHOCUTENBHO 33JaHHOTO IIEHTpa
IPUBEACHUS.
11.0OnpenenuTh BEIUYUHY U 3HAK ITIABHOI'O MOMEHTA.
12.M300pa3uTh Ha CXeMe€ TJIaBHBIN BEKTOP U TJIaBHBIA MOMEHT.
13. Yka3aTb 1BUXKEHUS TeJa, BO3MOXKHBIE O] ACUCTBUEM 3aJaHHON CUCTEMBI
CHIL.
14.ChopmynupoBaTh BBIBOJ IO padoTe.
15.01BeTUTH HA KOHTPOJIbHBIE BOIIPOCHI:
1). YeMy paBeH TJIaBHBIA BEKTOP CHCTEMBI CHLIT?
2). UeMy paBeH INIaBHBIIf MOMEHT CUCTEMbI CHJI ITPU TIPUBEIICHUU €€ K TOUKe?
4). Teno ABWKETCS PAaBHOMEPHO U MPSIMOJIMHEHHO. YeMy paBHBI TJ1aBHBIN BEKTOP U
TJIABHBI MOMEHT CHUCTEMBI?
5). Teno Bparaercsi BOKPYTr HEMOABMKHON OocH. UeMy paBHBI TJIaBHBINA BEKTOP U
TJIABHBIM MOMEHT JIEHCTBYIOIIEN HA HETO CUCTEMBI CHJI?
6). Haiinure riaBHBIN BEKTOP U TJIABHBIH MOMEHT CUCTEMbI CHII, €CITH IICHTP

NPUBECHHUS HAXOAUTCS B TOUKe A (PUCYHOK 5).

15 kH 12 kH 8 kH 20 kR

llﬂKH
y M 2 M 2 l 2m E

B c D

PucyHnok 5 - [1nockast npou3BoIbHAsA CUCTEMA CUJTT
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CTpyKTypa oT4eTa 10 NPpaKTH4eCKoi padore.

1 Homep u Ha3BaHWE MPaKTHYECKON paOOTHI

2 Llens

3.3agaHue K NpaKTUYECKON padoTe

4 Cxema 3aJaHHOW CHUCTEMBI CHJI C YKa3aHHEM HX MOJYJIEH B COOTBETCTBHUHU C
BapUAHTOM.

5.Pa3noxxeHne HaKJIOHHOW CWJIBI HA JIBE B3aUMHO MNEPIICHIUKYJISPHBIE COCTaB-
JISIFOLIHE.

6. Onpenenenne NpOEKIUHU IJIABHOTO BEKTOpa Ha OCh X.

7. Onpezenenne NpoeKIUHU TJIaBHOTO BEKTOPA HA OCh Y.

8. Onpenenenue Moy TJIABHOTO BEKTOPA.

9. Onpenenenne HaPaBIEHUS TJIABHOTO BEKTOPA.

10. Ompenenenre BETUIMHBI M 3HaKa TJITABHOTO MOMEHTA.

11. N300paxxeHune Ha CXeME IJIaBHOT'O BEKTOPA U TJIABHOTO MOMEHTA.

12. BeiBOog 1O JBWXKEHHUSIM Tejla, BO3MOXKHBIX IOJ JCWCTBHEM 3aJaHHOMN
CUCTEMBI CHJI.

13 BeiBox 1o pabore.

14. OTBeTHI Ha KOHTPOJIbHBIE BOIPOCHI.

IpakTuyeckasi pa6ora Ne3.
Ha3Banue npakTnyeckoil padorbl: OnpeaeneHue peakiuuii omnop.
Hean: dopmupoBaHwe yMEHWW BBITIOJHATH pacdyeT peakmuid CBSI3eH 2-X
OTIOPHOM U KOHCOJIBHOM 0ajoK.
Ymenun: onpeoensmv manpsasicenus 6 KOHCMPYKYUOHHBIX — DJleMEHMAx
(ompeneneHne Harpy30K B oMopax OaJOYHBIX CUCTEM);
- npoussooumb pacyemvl npocmevuux cOHopouHvix eounuy (OmpeneeHe

HArpy30K B TOJIINITHUKAX);
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3unanusa (axmyanusayusi): - OCHO8bl mexHU4eckou mexaHuku (ypaBHEHHUS
paBHOBeCUSI CTaTUKU JUIS TJIOCKOM MPOM3BOJBHON CHUCTEMBbI CUi, GOpMyIbI st
OTpENICNICHUs] TPOCKIUUA CHUJIbI HA OChb M MOMEHTA CUJIbl OTHOCUTEIBHO TOUYKH)
Teopernuyeckuii MaTepuast
banika- netanb, BBINOJHEHHAs! B BUAE NPSIMOJIMHEHHOTO Opyca ¢ OJTHON Onopoi
(>kecTkas 3azienKa, puc. 1B ) uiau AByMs MIAPHUPHBIMU OMOPAMU: IAPHUPHO MOJIBUXK-

HOM (puc.10), ¥ MapHUPHO HENOABIKHON(pHrcla).

Ra A
MR/ MR - peakTHBHBIIi MOMEHT
Al , Rax S Rex p
%C ( X(z?
Pucynok la - lllapaupHo-HENOABUKHAS Pucynok 1B - Xecrkas 3anenka
oropa
Aj — jB > X
7777 7777

Pucynox16 - [llapaupHo-niogBrKHas oriopa
BHemHue cuitel (Harpys3ku), IeHCTBYOIIHME Ha 0anky (puc.3):
a) F- cocpenoroucHnas cuia, npuiiokernHas B (1) D (puc. 3);
0) M- cocpeoToueHHBI MOMEHT mapbl cuil B (+) C (puc.3) ;
B) PAaBHOMEPHO pacrpe/erieHHas Harpy3ka, MHTEHCUBHOCTHIO (] Ha yuacTke CB;
IIpU PEIICHUH 3a]a4 3Ty Harpy3Ky 3aMeHsI0T paBHOJAEHCTBYOMEN Fq, nMeromei

HanpaBJICHUE HArpy3KH, MPUIIOKEHHON TOCEPEIMHE JJIMHBI ICHCTBUS HATPY3KH

Fq=q - { (puc2);
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‘ Y eaad
Pucynok 2 - PaBHOMEpPHO Pucynok 3 - Harpy3ka, neiictByronias
pacrpeneneHHas Harpyska. Ha Oanky

Cuny F, npuioxeHHy10 MO/ YIJIOM K OCH OaJIKH, PU PEIIeHUU 3a/1a4 Heo0xo-
JUMO Pa30XUTh HA 2 B3aMMHO NEPHEHIUKYISPHBIE COCTABIISIOIIHUE:

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

X(Z?

Pucynok 4 - Pa3noxeHue Cuiibl Ha COCTaBIISIOIINE
B 3agadax, npeoKeHHbIX B TaHHOM IPAKTUYECKON paboTe, Ha OalKy JEeUCTBYET
IJIOCKasl IPOU3BOJILHO PACIOJIOXKEHHAs cucTeMa CUJl (aKTUBHBIX U PEaKTUBHBIX). J{7st
OMpeaeeHHs peaKUil ONop HEOOXOJUMO COCTABUTh YPAaBHEHUS PABHOBECHS.

Bo3MOHBI 17151 TIFIOCKOM MPOU3BOIBHON CUCTEMBI CUJI TpU (POPMBI ypaBHEHUN paB-

HOBCCHS!
T Fu=0 % M: (Fi)=0 % Ma(Fy)=0
1 popma: Y Fiy=0 2 popma: ¥ Ms(F)=0 3 dopma: Y Me(Fi)=0
5 Ma(Fi)=0 T Fu=0 % Me (Fi)=0

Jlnst pelenust 3a1a4 B IpakTUYECKOM paboTe pekoMeHayeTcs 2 —asg popma ypas-
HEHUU paBHOBecus. s cocTaBleHus ypaBHEHUN paBHOBECUSI HEOOXOIUMO YMETh
OIPEAEIATh NIPOCKIUIO CUJIBI HA OCH KOOPAUHAT.

[Ipoexuus cuibl Ha OCh paBHA MPOU3BEACHUIO BETUYMHBI CUJIBI (MOAYJIS ) HA

KOCHUHYC ocmipo2o yrila MCIKAY HAIIPABJICHUCM CUJIbI U HAIIPABJICHUCM OCH.
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YacTHble ClTydad OnpeeIeHust IPOEKIINU CHIbI Ha OCh:
a) ecmm F Il X, To Fx = F;
b) eciu FL- X 1o F, = 0.
Y ¢oBHOE MPaBUJIO 3HAKOB MPOEKIMK CHJIbI Ha OCh:
-nipoexius (+), eClIu HalpaBICHHE CHITbI COBIAIACT C MOJI0KHUTEIBHBIM HaIlpaBiic-
HUEM OCH; ITPOEKIIH (-), €CIIM HApaBICHUE CHIIBI M OCH ITPOTHUBOIIOJIOKHBI.
MOMEHT CHJIBI OTHOCUTENILHO TOYKH PAaBEH MPOM3BEICHUIO BEIIMUMHEI CHJIBI

Ha IIJICYO: Ma(F) =F - /AK/  (pucyHoxk 5),
rae AK — nieuo cunvt — kpatyaiiiiee pacctostHue oT () A 10 JTUHUM JSHCTBHUS CHIIBI.

[TpaBHI0 3HAKOB MOMEHTA CHIIBI OTHOCHTEIBHO TOUKH:
MOMEHT cuJibl (+), eciii F cTpeMHTCs MOBEPHYTH TEJIO IO YaCOBOM CTPEIIKE.
MOMEHT CHJIbI ( -) , €CJIM IPOTUB YaCOBOM CTPEJIKH BOKPYT TOUKH A.
Yacrueiii ciayqait: Mg (F) = 0, eciu
JIMHUS IEHCTBUS CHIIBI IIPOXOIUT Yepe3

TouKky K.

Pucynok 5 - BpamarensHoe neiictsue
cuiibl F BOKpyT Touku A.
3. PaccMOTpuM HECKOJIBKO TPUMEPOB.
3.1 Ilpumep Nel.
OnpenenuTh OMOPHBIE PEAKIINH JIBYX OTIOPHOU Oamku (PUCYHOK 7)

y

<

AT F q
300
/| ;;
) M=8KkH*m
3m 25 F=12kH
g=6kH/m
1,25 1,25
A
Ye
RXa
A B %
R Ya Fa

PucyHnok 6 - 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.Pa3noxenre HakJIOHHOU 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.CocraBiieHne 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.BpraucneHne OnopHbIX PEaKIIHi.
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.
OnpenenuTs OMOPHBIC PEAKIIMH JKECTKO 3ameMiIeHHoM O6anku. Tpedyercs

onpenenutb: Rya Rya Mg (pucyHnok 8)
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M=10kH*m
l F=8kH
i Y ' q=5kH/M
) Iu JA]
< I AT >

Rxa4 Rva F F >

A < - X
MR A B D

Pucynok 7- PacueTHas cxema Kk npumepy 2.
3.2.1.3ameHa paBHOMEPHO — paclpeeIeHHO Harpy3ku cuioit Fq
Fg=g-¢=5-2=10xH
3.2.2.Bp100p Mon0KEeHUs MPSMOYTOJIbHONW CUCTEMBI KOOPANHAT.
3.2.3.3ameHa cBs3u peakiusamu cBsizeld Rya Rya Mg
3.2.4.CocraBiieHUE ypaBHEHUH PaBHOBECHSI.
> Fix= 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
3ananne k npakTu4yeckoi padore: OnpenennuTs peakiuu cBs3eil 0anok, Harpy-
’KEHHBIX IJIOCKOW CUCTEMON MPOU3BOIBHO PACTIONOKEHHBIX CHJI, TPUBEACHHBIX Ha

pHUCYHKe 8.
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X0/ BbINOJHEHUS PA0OThI
1. Onpenenuts UCXOIHBIC JaHHBIE ISl pa0OThI, B COOTBETCTBUE CO CBOMM

BapuaHTOM (Tab:wma 1).

Tabmuna 1 - Mcxonasle qaHuble 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
Fi1 '»17 l Fs )&3—\
A
1 787 - Im In A
om0 I Ez I f
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Pucynok 8 - Cxemsl HarpyxeHus K 3agadam Ne 1.2
2.M300pa3uth OajiKy ¢ 3aJaHHBIMU Harpy3KaMu ¢ yKa3aHUEM HX MOJyJieH B
COOTBETCTBHH C BAPHAHTOM.
3.CocTaBUTh paCYETHYIO CXEMY:
3.1.Be1Opath ocu KOOpAMHAT X Uy, COBMECTUB OCh X C 0aJIKO#, a OCh y
NEPIICHIUKYISIPHO OCH X.

3.2..PaBHOMEPHO pacnpeneNeHHYI0 Harpy3Ky 3aMEHUTh €€ PaBHOICHCTBYIOIEH

Fq.
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3.3.0cB000IUTH OaJIKy OT OMOP U 3aMEHUTh UX PEAKIIUSIMHU CBS3CH.
4.CocTaBUTh ypaBHEHUS pABHOBECHE CTATUKH ISl IPOU3BOJILHON CHCTEMBI CHIT
TaK, 4TOOBI B K&KJOM M3 YPAaBHCHHM ObLTa OJJHA HEM3BECTHAS PEAKITUS CBS3H.
5.11poBepuTh MPaBUIBLHOCTD ONPEACICHUS PEaKIHA OTIOP YPaBHCHHSIMU
paBHOBECHS, KOTOPbIE HE UCTIOIB30BAIIUCH VISl PEIICHUS 3a/1a4H.
6.CdhopmynupoBath BEIBOJ IO padoTe.
7.0TBETUTH Ha KOHTPOJIBHBIE BOTIPOCHI:

1).3anummre ypaBHEHUS pPaBHOBECHS IS TUTOCKOH MPOU3BOIBHON CHCTEMBI CHIL.
2).3anumuTe GopMyITy JUIsS ONPEACICHUS MOMEHTA CHJIBI OTHOCUTEIFHO TOYKH.
3). Ilpu KakOM yCITIOBUM MOMEHT CHJIBI OTHOCHUTEIIBHO TOYKH OYET paBeH HYIIIO?
4). ChopMmynupyiTe yCIOBHOE TPABHIO 3HAKOB MOMEHTA CHJIBI OTHOCHUTEIBHO
TOYKH.

5).3aMeHHTE paBHOMEPHO PACIIPEICICHHYIO HAIPY3Ky COCPEIOTOUCHHON CHUIION M

OIIPCACIINTC PACCTOAHNUC OT TOYKHU €C IIPUTTOKCHUA 1O TOUKH A.
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6).Onpenenute peakTHBHBIA MOMEHT B 3aJICIIKE.

m=25 KHM

15kH 20kH
K{-jn 40 wH
Q’\ Im i Im i m i :l

CTpyKTypa oT4eTa 10 NpaKTH4ecKou padore:.

1.Homep u Ha3BaHME MPAKTHUECKON pabOThHI
2.1lenb:
3.3amanue K nmpakTudecKou padore.
4.3anaua Nel
4.1.Cxema Harpy>keHus ¢ yKazaHUEM MOJIYJICH MPUIOKEHHBIX HArpy30K.
4.2. PacueTHast cxema

4.3. YpaBHEeHUs1 paBHOBECHUS
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4.4 TIpoBepka NMpaBUILHOCTU PEIICHUS
4.5. OTBer
5. 3agaua Ne2
5.1.Cxema HarpykeHHus ¢ yKazaHHUEM MOJYJIeH MPUII0KEHHBIX Harpy30K.
5.2. Pacuetnas cxema
5.3. YpaBHEHUS paBHOBECHS
5.4 TlpoBepka MpaBUIHLHOCTH PEIICHHUSI
5.5. OtBeT
6. BeiBoa mo pabote
7.0OTBETHl HA KOHTPOJILHBIE BOPOCHI.
IIpakTuyeckas pabora Ned
Ha3Banmne npakTudeckou padornl: OnpeesieHue peakiuii ornop peaAyKTOpHOIro
Baja.
eJb: OBIaIEHNE METOIUKON COCTABIEHNS W PELICHUS CUCTEMBI YPaBHEHUN
paBHOBECHUS JIJIsl MPOCTPAHCTBEHHOM MPOU3BOIBLHON CUCTEMBI CHII.
Ymenusn (anemenmot). -npouzeodums pacuemvl npocmeuuux cOOPOUHbIX OUHUY,
- Onpeoensmv HanpsICeHUs: 8 KOHCMPYKYUOHHBIX dNeMEHMAax.
3nanusn (akmyanuzayus):- OCHOB8bL MEXHUUECKOU MEXAHUKU,
- MemoouKa pacuema 1eMeHmo8 KOHCMpPYKYULl Ha NPOYHOCMb NpU uzeube
Teopernuecknii MaTepuaJl.

[IpocTpaHcTBeHHAsI MPOU3BOJILHAS CHCTEMA CHJT — 3TO CHCTEMa CHJI, JIMHHUH JISHCT-
BUSI KOTOPBIX PACTIOJIOKEHBI B Pa3HBIX IJIOCKOCTIX U HE IEPECEKAIOTCS B OJTHOM TOY-
ke. BpamarenpHas cnocoOOHOCTH CHITBI OTHOCUTEIHHO OCH OLIEHUBAETCS €€ MOMEH-
TOM. Momenm cuibt OMHOCUMENbHO MOYKU ONPeOeislencst MOMEHMOM NPOEeKYUU Cu-
JIbl Ha NIOCKOCMb , NEPREHOUKVIAPHYIO OCU, OMHOCUMENbHO MOYKU NepeceyeHus: OCuU
u nrockocmu (puc la).

Myen = nipF-a,
rae npF —mpoekims CHiTbl Ha TUIOCKOCTH , IIEPIICHIUKYIISIPHOM OCH,
a — JUTMHA MEePIICHIUKYIpa, ONMYIIEHHOTO U3 TOYKH ITePECEeUCHUS OCH U TIJIOCKOCTH

Ha IIPOCKOHIO CUJIBI Ha ITIIIOCKOCTh.
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Pucynok 1 - MOMEHT CHJIBI OTHOCHUTEIBHO OCH
MOMEHT CHJIBI OTHOCUTEIBFHO OCH CUYUTACTCS MOJIOKUTEIBHBIM, €CJIA CUJIa CTpe-
MUTCSI TOBEPHYTH a0COJIFOTHO TBEPJI0€ TEJIO 1O YaCOBOW CTPEJIKE MPHU B3IIISLIE C TIO-
JIO’KUTEIBHOTO KOHIIA OCH.

Ecnu nunus cunel napanienvra ocu unu nepecexaem ocb, TO MOMeHM CUIIbI
OTHOCHUTEJILHO OCHU pagen Hy/io (puc.10).

[TpocTpancTBeHHAs TPOM3BOJIBHAS CHCTEMA CHJI TIPH MPUBEACHUU K LIEHTPY 3aMe-
HSIETCSl TJIaBHBIM BEKTOPOM Fr;, paBHbIM BEKTOPHOW CyMM€ HIPUBEIEHHBIX CHJI U
TJIABHBIM MOMEHTOM M;,;, paBHBIM aJre0panyeckol cymMmMe MOMEHTOB IMPUBOIAMBIX
CHJI OTHOCUTEIIBHO IIEHTPa MPUBEIACHHS.

[IpocTpaHcTBeHHAs: TPOU3BOJIbHAS CUCTEMA CUJI HAXOJUTCSl B PAaBHOBECHH IIPH YC-
nosun: F,=0; M., =0.
B cnyuyae paBHOBecHSs BBINONHSIOTCS 6 ypaBHEHUN paBHOBECHS:
XMix =0; XZM;=0; XMiz =0; ZFix=0; XFiy=0; XFiz=0.
IIpumep pacuyera
3ananue: Ha Bas xecTKO HacaXXeHbI IIKUB U KOJIECO, HArpy>KEHHbIE KaK MOKa3aHO Ha
cxeme (pucyHok 2). Omnpenmenuth cwibl Fp, Fp= 0,4F, a Takxke peakuuu

IIOAIIUITHHUKOB.
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Pucynok 2 - PacueTHast cxema pelyKTOpPHOTO Bajia

1.Crpoenmpyem cxemMy Harpy»keHHs B IUIOCKOCTb, NEPHEHAUKYISAPHYIO OCH Z

(puc.3) 1 cocTaBUM ypaBHEHHE PaBHOBECHS:

2F =4xH

A

PucyHnok 3 - [Ipoekuus cXxemMbl Harpy»K€HUs B IIJIOCKOCTh Locuz

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

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

£ _ 60

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

2. ChpoenupyeM CXeMy HarpyKeHus B IUIOCKOCTh, IEPHEHIUKYISPHYIO OCH X

(puc.2,cxeMa 2) ¥ COCTAaBUM ypaBHEHHUs paBHoBecus: *M,=0; IM,'=0
M, =3M,=0;  2:160 - 6-360 - Ry;-520=0;
- Ry;520 = -320+2160;
Ryn=-3,54 (xH)
XMy =0; Rya520 - 2:360 =6 160 = 0;
Rya520 =720 - 960;
Rya =-0,46 (xH)
3.IIpoBepka mpaBUILHOCTH perieHus (pucyHok2,cxema?): JlokasaTe, 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= XM, =0; 5-160 + Rxjy -520 = 0;
Rxx =-1,54 (kH) ;
XMy =0; -Rxa-520-5360=0;
Rxa =-3,46 (xH)
5. IlpoBepka mpaBUILHOCTH pelieHus (PUCyHOK2,cxemal):
Jloka3atsp, uto XF|x = 0; -3,46 +5 - 1,54 = 0.
Peakuuu Rxj, Rxa onpeneneHsl BepHO.
3aganue K mpakTuuyeckoil padore: Ha Baym jkecTKO HacaX€HbI IIKHMB U KOJIECO,
Harpy»kKeHHbIC KaK MOKa3aHo Ha cxeme (pucyHok4). Onpenenuth cuibl F2, Fo= 0,4F;,
a TaK)Ke PEaKIUHU TOAITUITHUKOB,
Xoa BbINOJTHEHUST PadoThI.
1.0Onpenenuth NCXOIHBIC JAHHBIE 711 pa0OTHI, B COOTBETCTBHE CO CBOMM BapHaH-
ToM (Tabnuma 1).

Tabmuma 1 - Ucxonnbple qaHHBIC K MpakTHUeCcKoi pabote Ned
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Ne Ne F1, Ne Ne F1, Ne Ne F1,

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

Pucynok 4 - CxeMbl Harpy>keHusl K IpakTuyeckoil padbore No4

2.BBIOTHUTE cXeMy Harpy>KeHHsI.

3.BuiOparh HonoKeHUe IPSIMOYTOJIBHBIX CHCTEM KoopauHar: XZVY, X'ZY!,

4.CBs134 3aMEHUTH UX PEAKLIUSIMHU.
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5.CpoeKTHpOBATh CXEMY B INIOCKOCTh NEPHEHAUKYIISIPHYIO ocH Z.
6.CocTaBuUTh YpaBHEHHE paBHOBecHs: XMiz = 0 u onpeieuTh CHibl Fa, Fro.
7.CripoeKTUpPOBATH CXEMY B IUIOCKOCTh NEPHEHAUKYISIPHYIO OCH X.
8.CocTaBuTh ypaBHEHHE PABHOBECHUS JIJISi CUCTEMBI CUJT B BEPTUKAIBHOM TJIOCKOC-
TH Y ONPEJEIUTh PEAKIIUU CBS3EH.
9.BbImOTHUTH MPOBEPKY MPABMIIBHOCTH OMPEEIICHUS PEAKINil B BEpTUKATHLHON
IJIOCKOCTH, AoKa3as, uto XFiy=0.
10.CripoeKTupOoBaTh CXEMY B IJIOCKOCTh MEPIICHIUKYISIPHYIO OCH Y.
11.CocTtaBuTh ypaBHEHHE PAaBHOBECHS JJII CUCTEMBI CHJI B TOPU30HTAILHON
IJIOCKOCTHU Y ONPEACIIUTH PEAKIINY CBA3EH .
12. BeIMOTHUTE IPOBEPKY MPaBUILHOCTH OIMPEACIICHNS PEAKIIUA B TOPU30H-
TaJIbHOM IJIOCKOCTH, JIOKa3aB, 4To XFix=0.
13.ChopmynupoBath BEIBOJ O padoTe.
14.0TBeTUTH HA KOHTPOJIBHBIE BOMPOCHI:
1).Kak onpeienuTh MIaBHbIA BEKTOP MPOCTPAHCTBEHHOW MPOU3BOJILHON CHCTEMBI
CHIL.
2). Kak ompeae/nTh ri1aBHbI MOMEHT IIPOCTPAHCTBEHHOW TPOM3BOJILHOM
CUCTEMBI CHJI.
3).YkaxxuTe BO3MOXKHBIC BUIBI JIBHXKCHHUS, CCITH:
a)Mra = 0; Fru # 0;
0) Mra #0; Frn = 0;
B) Mrn #0; Fron # 0.
4).3anuImTe yCJIOBUS PaBHOBECHS JJIs IIPOCTPAHCTBEHHOM MPOU3BOIBHOM CHC-
TEMBI CHIL.
CTpykTypa oT4eTa N0 NPpaKTHYECKOH padoTe.
1.Homep u Ha3zBaHMe MPaAKTUUECKOU PabOTHI.
2.11enn
3.3amanue K mpakTU4YecKkon padore.
4.Cxema HarpyXeHus ¢ yKa3aHUEM Peakiluil CBSI3el U CUCTEM KoopauHaT XZVY .

5.Pa3noxxenne cxeMsl Harpy>xCHu: 110 IIOCKOCTSM.
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6.0npenenenre peakiuii CBsA3eil B BEPTUKAIBLHOM TIIOCKOCTH.

7.IIpoBepka MpaBUILHOCTH OIMPEIEIICHUS PEaKIUid CBsI3ei B BEPTUKAIBHOM IJI0C-
KOCTH.

8. OmnpesiesieHne peakiyii CBsize B rOpU30HTAIBHON TIIOCKOCTH.

9.IIpoBepka MpaBUILHOCTH OMPEACIICHNS PEAKIINI CBSA3EH B TOPHU30HTAIBHON
IIJIOCKOCTH.

10. Otser.

11.BsiBoj 110 pabote

12.0TBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.

IIpakTuyeckas padora Neb
Haspanue npakruyeckou padorbl: OnpenelieHue EHTPA TSIKECTU
COCTaBHOI'O CEYECHHUS.
Heab: OcBOEHNE METOMKHN aHATUTUYECKOTO ONPENEIICHUS TIOJIOKEHNS LIEHTPA
TSYKECTU COCTABHBIX IJIOCKUX (PUTYD.
Ymenua (3neMeHThl): - onpeodensims HanpsaN*CeHUs 8 KOHCMPYKYUOHHBIX INeMEHMAX
3nanusa(axmyanuzayusi):- 0CHOBbL MEXHUUECKOU MEXAHUKUL.
Teopernuecknit MaTepuaJl.
[{eHTp TsKECTH - 3TO HEMATEpUAIIbHASI TOYKA TENA, K KOTOPOU MPUIIOKEHBI

Cuibl TshKECTH Tena. OH MOXKET JIeKAaTh B TOYKE, TJIE HET MaTEpPUAIbHBIX YaCTHII,
MPUHAJICKAIUX TAHHOMY TEIly.

HpI/I OMMPCACICHHUN II0JIOKCHUA LCHTpPA TAXKECTU AHAIUMUHYECKUM MemoooMm

HUCXOMST U3 TOTO, YTO JIOOYI0 COCTaBHYIO IUIOCKYIO (DUTYpYy MOXKHO pa3OuTh Ha
MPOCTENIIINE TEOMETPUYECKUE (PUTYPHI TTOJIOKEHUE TIEHTPA TSHKECTU KOTOPHIX MOKHO

OMPENEIUTH CIECTYIOIIMM 00pa3oM:
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Pucynok 1 - [Tono)keHne 1ieHTpa TSHKECTH TEOMETPUUECKUX PUTYP
[Tpu penreHny 3a1a4 UCTIOIB3YIOTCS CICTYIOIIHNE TTOJIOKECHUS:
-IICHTP TSHKECTH CUMMETPUIHBIX (PUTYP HAXOAUTCS HA OCH CHMMETPUH;
- CIIO’KHBIC CEUCHUS PA3ACIIAIOTCS Ha MPOCTEHIIINE TeOMETpUIECKIe (PUTYPHI,
MTOJIOKEHUE TIEHTPA TSHKECTH KOTOPHIX H3BECTHEI;
-ITyCTOTHBIC (PUTYPHI pacCMAaTPUBAIOTCS KaK 9acTh CEUYEHUS C OTPUIIATEIHLHOM
TUTOMIABIO.
3aganue K npakTu4eckoi padore: OnpenennuTbe KOOPIAUHATHI IEHTPA TSHKECTH
TUIOCKOH (UTYpBI (PUCYHOK 2).
Xoa BbINOJTHEHUST padoThI.
1.0mpenenuTh UCXOTHBIE JaHHBIC TSI pa0OTHI, B COOTBETCTBHE CO CBOUM
BapuaHToM (Tabnuma 1).

Tabnunal - MicxoaHble JaHHBIE K MPpaKTUYeCKo padote Ne5

mapameTphbl

BapuanT oxema 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
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16 r 220 160 170 - 30
17 bl 230 170 160 110 35
18 e 240 180 150 90 40
19 a 250 190 140 - 35
20 0 260 200 130 - 30
21 B 100 70 120 - 25
22 r 120 90 110 - 20
23 i 130 70 100 60 30
24 e 140 80 90 60 35
25 a 230 170 80 - 40
26 0 250 190 70 - 50
8 o e B
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Pucynox 2 - Dcku3bl I0CKuX QUryp
2.BeraepTuTh 3CKU3 PUTYpHI B COOTBETCTBUU C 3aJaHUEM.
3.Pa36uTh ¢urypy Ha MpoOCTEHIIIE T€OMETPUIECKHE; ITOKA3aTh MOJIOKCHUE
IIEHTpPA TSHKECTH KaXKI0M (QUTYPHI.
4.0npeaenuTs II0MAAA MPOCTEUIINX HUryp.
5.0npenenuTh KOOPAUHATHI IEHTPOB TSHKECTH MOTYYEHHBIX (PUTYyp OTHOCH-
TEIHHO BHIOpaHHOM cucTeMbl koopauHaT XOY.

6.0npenenuTh KOOPAUHATY X LIEHTPA TSIKECTU BCE (PUTYPBHI:
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XCZZAiXi /ZAi
7. Onpenenutb KOOPAUHATY Y¢ LIEHTPA TSAKECTH BCeU (pUrypsl:
YC = ZAi yi/ ZAi
8.YKka3aTh MON0KEHHUE LIEHTPA TSKECTH BCEU (PUTYpBI HAa ICKU3E.

9. CopmynupoBaTh BBIBOJ 1O padoTe.

10.01BeTUTH HA KOHTPOJILHBIE BOMTPOCHI:

1) ChopMynnpoBaTh NOHITHE LEHTP TAKECTHU TUIOCKOU PUTYPHID».
2).YKa3aTh MMOJIOKCHUE IICHTPA TSHKECTH MPOCTEHIINX TeOMETPHUSCKUX
buryp: -IIPAMOYTOJILHUKA,;

-Kpyra,

-TIIOJIYKpYTa;

-IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
3). Kak u3MeHATCS KOOPAMHATHI IICHTPA TSHKECTH IIOCKON (PUTYPHI Xc, Ve
€CJIM YBEJIMYUTD BBICOTY (DUTYPHI PH 33JJAHHOM MOJIOKEHUHN CUCTEMBI

KOOpAUHAT?
CTpykTypa 0T4éTa 110 NPAKTHYECKOH padoTre
1. Homep u Ha3BaHME NMPaKTUYECKON PabOTHI.
2.1lenb.
3. 3aganue K IpPaKTUIECKOM padoTe.
4.3cku3 GuUrypsl ¢ ykazaHueM pa3MepoB B COOTBETCTBHH C BAPUAHTOM.

5. Pa3z0uBKka coctaBHOM (UTyphl HA TPOCTEHIITHE:

6. Onpeenenue miIomaael mpocTenmmx Guryp:

7. Onpeenenre KOOpAUHAT LIEHTPa TSHKECTH MPOCTEHIINX (PUTYp OTHOCUTETBHO
BBIOPAHHON CUCTEMBbI KOOPAUHAT:

8. Omnpenenenrie KOOPAUHATH X  IIEHTPA TSHKECTH BCE (PUTYPHI

9. Onpenenenne KOOpAUHATBL Y ¢ IIEHTPA TAKECTU BCe PUTYpbI

10..BeiBoj 110 pabore.

11.0T1BeThI HaA KOHTPOJIbHBIE BOIIPOCHI.
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IIpakTuuyeckas padora Ne6.

Ha3Banue npakTuyeckoii padorbl: OnpeesieHue napaMeTpoB ABUKEHUS TOUKHU.
Hean: hbopmupoBaHre yMEHUH ONMpEIEICHUS] KHHEMAaTUYECKUX MTapaMeTPOB TOUYEK
BpAILAIONIETOCS W MOCTYIATENIbHO JBHKYLIErOCs TBEPAOTO Tena.

Ymenusa: (anemenmol) npouzeooums pacuemol Mexanuieckux nepeoay;
3nanusn: (axmyanuzayus)-oCcHO8bL MEXHULECKOU MEXAHUKU, KUHEMAMUYECKUEe XapaK-
Mepucmuku Mexanusmos.
Teopernyeckuii MaTepual.
K npocreiimmm ABUKEHUSIM TBEPOTO TEJIa OTHOCITCS MOCTYyNaTEIbHOE U Bpa-
IaTeIbHOE JBMXKEHHE BOKPYT HEMOABMKHOW ocu. [Ipum mocTymaTeabHOM ABUMKE-
HUU TBEPAOrO TEJIa BCE €r0 TOYKUM MMEIOT PABHBIE KHHEMATUYECKUE TTapaMETPhI.

TlocmynamenvHoe TBUKEHUE MOXKET OMUCHIBATHECS 3akoHOM S = f (t).MrHoBeHHas
— ¢/ . —x7/
CKOPOCTh MOCTynaTenbHoro apmkerns V = S'(t); yckopenue a = V/ (t).

[Ipu epawamenvrom NBUKEHUU BOKPYT HEMOABUYKHOM OCU BCE TOUKH TBEPAOTO Te-
J1a ABUXKYTCSA 110 OKPY>KHOCTSIM C PaANyCOM, PABHBIM PACCTOSIHUIO OT TOYKHU JO OCH
BpAILICHHUS], B TUIOCKOCTSIX, NEPIEHAUKYIISIPHBIX OCH BpallleHus. BpaiarensHoe qBU-
KEHUE onuchiBaeTcs 3aKkoHOM ¢ =f (1) u xapakTepusyeTcsi CIeAYIOIUMHU MapaMmeTpa-
MU:

- (p - y2nogoe nepemeuyeHue - yroi, Ha KOTOpbIi IOBOpaYUBaETCsl TBEPAOE TEIO
BOKPYT HEMOABUXHOU OCH; ¢, paauaH, rpaayc, 000poT;

- - Y2/108as CKOPOCMb XapaKTEepPU3yeT ObBICTPOTY W HAMPABIICHUS BpaIaTEh-
HOTO JIBMKEHHUS TBEPAOTO TENa; ®, C'1; B cydae 3a1aHus IBUKEHUS (PyHKIMEH
¢ =f (1), yriioBast CKOpOCTb OTIpEIENSIETCS IEPBOM MPOU3BOAHON OT YIJIa MOBOPOTA
1o BpeMeHH, T.e. 0=¢/ (t);

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

- € - y2/l080€ YCKOpeHue XapakTepusyeT ObICTPOTY U3BMEHEHUS YIII0BOW  CKO-

pOCTH B €IMHUIy BPEMEHM; €&, C2 ;B Cllydyae 3aJaHus ABWKEHHS (QyHKIMEH
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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 BpeMmeHu, T.e.: €= @(t) um £= ' (t); yrnoBoe yckopenue umeer
HalpaBJICHUE 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 IO KAaCaTEJIbHOU 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 YCKOPEHUEM dp, XapPaKTEPU3YIOIUM 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)

3ajaHue K MpaKTU4ecKoi padore:
3amganme Nel. [Ipu 3amycke nBUratesst €ro MIKKB, TMaMeTpoM 0, B TeUeHHE IEPBBIX
HECKOJIKUX CEKYH]I Bpaiaercs corjacHo ypaBHeHuro ¢ =f (t). Onpenenuts cko-
POCTHU M YCKOPEHHUS TOUEK, PACIOJIOKEHHBIX Ha 000/1€ IKKMBA, B MOMEHT BPEMEHH t.
N300pa3uth Ha cxeMe KUHEMaTHYEeCKUE MMapaMeTphl BpallaTeIbHOTO IBHXKEHUS IIIKH-
Ba U TOYCK, PACIMOJIOKEHHBIX Ha ero 0boje.
3ananme 2. /IBrxenue rpy3a 4 3aJaHO YpaBHEHHEM

S=at’+bt+c, rme [S] =m, [t]=c.

Onpenenutb CKOPOCTh U YCKOPEHUE Tpy3a B MOMEHT BpeMeHH 1, a Takke CKOpOCTh U

yCKOpEeHHEe TOYKHU B Ha 00071¢e Oapabana edbenku (pucyHokl).
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Pucynok 1 - Cxema k 3aganuio 2
Xo BbINOJTHEHUST Pa0OTHhI.
1.3aganme 1.
2.0npenenuTh UCXOIHbIC JaHHbIE IS 3aJ1aHusl 1, B COOTBETCTBHE CO CBOUM
BapuaHTOM (Tabnuua 1).

Tabmuua 1 - Ucxonnrle nanueie K 3agannio Nel.

Bap‘l]:‘;HTa d,mm ¢ =f (1) t,Cc Ne papuanTa d,mm ¢ =f (t) 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 0.2t3+8 3
5 170 0.4t3 7 17 160 1.2t3 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 0.2t%-2 10 21 200 0.2t3+2t 4
10 220 4.2t 5 22 150 0.6t3-5 6
11 210 2t3+4 7 23 160 2t3 3
12 160 0.7t 6 24 140 5.2t3 7

1.1.0npenenuts yriioByrO CKOPOCTb.

1. 2. OnpenenuTs yrioBoe yCKOpPEHUE.

1.3.0npenenuTs IMHEHHYIO CKOPOCTh TOUEK, PACIIOJIOKEHHBIX Ha 000]1¢
IIKHUBA.

1.4. OnpenenuTh BEIMYUHY KaCaTEJIbHOIO YCKOPEHHS.

1.5. OnpeaenuTs BETUYMHY HOPMAIbHOTO YCKOPEHUS.

1.6. Onpenenuts BEIUYUHY MOJHOTO YCKOPEHHUS.
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1.7.Bbr4epTuTh cXxemMy n300pakeHUs] KHHEMATHUECKUX ITapaMeTPOB JIBHKCHHUS
TBEPJIOTO TeJIa U €ro TOYCK.

2.3amanue 2.

2.1.0npenenuTh UCXOIHBIC JaHHBIC IJIs 3a7aHUs 2, B COOTBETCTBUE CO CBOUM

BapHaHTOM (Tabnuia 2).

Tabmuua 2 - McxoaHple JaHHBIE K 3aJaHUI02.

Ne Bap. 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
a, m/c? 2 0 3 0 3 3 2 0 4 2 1 0 2
B, M/C 0 3 4 2 0 4 0 3 4 2 1 2 3

c, M 3 4 5 6 7 8 9 4 5 2 3 1 0

, M 0,2 0,3 o4 | 0506 |07 07|08]09]|08]|07]06 1|05
t.c 1 2 1 2 1 2 1 2 1 2 1 2 1

Tabmuma 2 (mpomomkenwne) - VicXxoaHbie TaHHbBIE K 3aIaHUTO 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
r, M 0,3 04 0,5 06 [ 07 | 08 |09 |06 |05|04 03|02/ 03
t.c 2 3 2 3 2 3 2 32 3 2 3 2 3

2.2.BpI4epTUTH 33JTaHHYIO CXEMY
2.3.01mpenenuTh CKOPOCTh IBUKECHHS TPy3a IJIT MOMEHTa BPEMEHH t..
2.4. OnpenenuTh YCKOpPEHHE ABMKCHUS Tpy3a UII MOMEHTa BPEMEHH t.
3.ChopmymnupoBaTh BBIBOJI 110 paboTe
4.0OTBETUTH HA KOHTPOJbHBIE BOMPOCHL.
1).Ha3zoBuTe KMHEMATHUECKUI MapaMeTp, XapaKTepU3yIOIIUi ObICTPOTY U
HaIlpaBJICHUE MOCTYIATEIBHOTO ABUKEHHUS?
2).Kaxkoii mapaMeTp XxapakTepu3yeT U3MEHECHUE BEITMUNHBI BEKTOPA CKOPOCTH
TOYKH B €IUHUILY BPEMEHU?
3). .HazoBuTe kMHEMaTHUYECKUI MapaMeTp, XapaKTePU3YIOIINH ObICTPOTY U3Me-

HCHUA er’IOBOfI CKOPOCTH B CIMHUIY BPCMCHMU.
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4).ITpu KakOM JIBUKCHHUHU YTIIOBOE YCKOPEHHUE MPOTUBOIOJIOKHO YTII0BOM
CKOpPOCTH?
)5.KakuMu KWHEMaTHYECKHMH TapaMeTpaMH XapaKTePU3YeTCs MOCTYIATeIbHOES
JIBYDKEHUE?
CTpyKTypa oT4YeTa N0 NPpaKTUHYeCKOi padore.
1.Homep 1 Ha3BaHME MPAKTHUECKON pabOThHI
2. llenn:
3.3ananue 1:
3.1. UcxoaHble TaHHBIE.
3.2.0npenenenHue yrioBoil CKOPOCTH.
3.3.0mpenenenue yrioBoro yCKOpeHHUs.
3.4.0mpenenenre KacaTelIbHOTO YCKOPEHHUS.
3.5. Onpenenenne HOPMATLHOTO YCKOPCHHUS
3.6.0mpezenenue MOTHOTO YCKOPEHUSI.
3.7.CxeMa KUHEMaTUYECKUX MapaMeTPOB.
3.8.0T1BeT.
4.3ananue 2.
4.1. UcxoaHble TaHHBIE.
4.2. OnpeneneHre CKOPOCTH ABWIKEHUS TPy3a I MOMEHTa BPEMEHH t.
4.3. Onpenenenre yCKOPEHUsI IBIXKCHUS TPpy3a 71 MOMEHTA BPEMEHU t.
4.4. OtBer.
5.BeiBoj 10 padorte.

6.0TBEeTHI Ha KOHTPOJBHBIE BOTPOCHI.

43



IpakTnueckasi padora Ne/.

HasBanue npaktuyeckoil padotbi: [locTpoeHue >mop NpOAOIBHBIX CUI U

HOPMAaJIBHBIX HanmpspKkeHnuid. Omnpeaenenrne abCoM0THOTO YJIMHEHHS Opyca.

Heab: ocBOEHUE METOIUKUA MOCTPOECHUS SIIOP MPOJOJIBHBIX CUJI U HOPMAalb-
HBIX HallPSOKEHUN | OTNIpeACIICHUs a0COIOTHOTO YIUTMHEHHS Opyca.

Ymenusa (snemenmui): onpeoenams nanpsasxicenus 8 KOHCMPYKYUOHHBIX INEMEHMAX
3nanusn: (axmyanuzayusi) Memoouka pacuema 21eMeHmo8 KOHCMPYKYUil Ha npo-
Hocmb U owcecmkocms  (MPONONIbHASA Ccuia, (GOPMYINbl s ONpeAeTICHHs
IIPOJIOJIBHBIX CHUJI, HOPMAJIbHBIX HAMPSHKEHUN U aOCOTIOTHBIX Y/UIMHEHUH, TpaBuiIa
MIOCTPOEHHUS AIIOP)

Teopernyeckunii MaTepuaJl.

BremniHue cuiibl, BBI3BIBAIOIINE PACTSHKEHUE (CKATHUE), TIPUIIOKEHBI BIOJIb MIPO-
nosbHOM ocu Z. IlIpu pabote Opyca Ha pacTsbkeHue (CkaThe) B €ro MOMEPEUHOM Ce-
YeHUH BO3HUKAET mpojosibHas cuna N. [lpodonvHas cuna 6 1iob6om nonepeunom ce-
YeHUU YUCIEHHO PABHA ajleeOpauiecKkol Cymme NpoeKyull Ha e2o NPoOoOobHYIO OCb
8cex npunodceHuvix k ocmasuteticsa wacmu euewHux cui. N = Fiz ocra.

IIpasuno 3naxoe o N: TIpu pacTsHKEHUW TIPOJIOJIbHAS CHJIA TIOJIOKUTEIbHAS, TPH
CKaTUH — OTPULIATEILHAS.

Onwopa npooonvHuix cuil — Tpaduk pacmnpeneneHuss MPOAOIbHBIX CHUJ BAOJb
JUTMHBI Opyca.

IIpasuna nocmpoenus snopol npodoavhsix cun IN:

1.ITlpoBonutcst 6a3oBast (HyseBas) JUHUS SMIOPHI HapaJUIeIbHO MPOJIOILHON

ocu Opyca.

2.ba3zoBas nmWMHUSA SIIOpHI pa30MBaeTCs Ha YYAaCTKU. [ paHUIIaMH YYaCTKOB

SBJISIFOTCS. TOYKW TPUJIOKEHUS BHEIIHMX HArpy30K. YYacTKU HYMEpYIOTCS om
€c80000H020 KOHIIA.

3.0mpenensercs BeaWYMHA TPOJOJBHOH CHJIBI Ha KaXJIOM YYacTKe C

MCIIOJIb30BAaHUEM METO/Ia CEUCHUM.
4. TleprieHIUKYIApHO 0a30BOM JIMHUW OTKJIAJBIBAIOTCS IOJYUCHHBIC 3HAYCHHSI

IPOJOJIBHBIX CUJI B MPOU3BOJILHOM MaciuTabe. Uepe3 KOHIIbI OpAMHAT MPOBO-
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JSITCSL IPSIMbIE JIMHUU, TIPOCTABJISIOTCS 3HAKU U BBIMOJIHAETCS IITPUXOBKA Mep-
NEHAUKYJISIPHO 0a30BOil JIMHUU.

NHTEHCUBHOCTL pacnpeieneHns NPOJOJBbHOM CHJIBI IO IOMEPEYHOMY

N
CEUECHUIO XapaKTEPU3YIOT HOPMANbHbIE HANPANCEHU' o= (A — momanp

MOTEPEYHOr0 CEUCHHUS ).
Oniopa HOpMAIbHLIX HAnpsAXceHuti- TpaUK pacrpee’IeHns] HOpMaJbHbIX
HapsDKEHU 1o JuiHe Opyca.

IIpasuna nocmpoenus 3nopvl HOPMATLHBIX HARPANXCEHUL 0
1.ITpoBonutcs 6a3oBast (HyJeBasi) JIUHUS SMIOPHI TapaieIbHO MTPOA0JILHON
ocu Opyca.
2.I'paHAIIBI y4aCTKOB SITIOPHI OMPEIACISIIOTCS TOYKaMU TIPHIOKCHHS BHEIITHUX

CUJI M TOUKAaMU U3MEHEHUS TONIEPEYHOTO CEUEHUS.

3.0npenensatoTcs 3HAUCHHUS HANMPSDKCHUA Ha KKIOM U3 TTOTYYCHHBIX YUaCTKOB.
3HaK OG COOTBETCTBYET 3HAKy O N.

4 TleprieHnUKYIIpHO 0a30BOM JTMHUU OTKJIAJIBIBAIOTCS TMOJTYUYEHHBIE 3HAUCHUS
MPOJIOJIBHBIX CHJI B MPOU3BOJIBLHOM MaciuTade. Yepe3 KOHIbI OpAHHAT NPOBOASITCS
MpSIMbIE JIMHUH, TPOCTABIISIFOTCSA 3HAKU U BBITIOJIHSIETCS IITPUXOBKA MEPIICHINKY -
JSIpHO 0a30BOM JIMHUH.

W3meHenue aimHbl Opyca Ha OTAENBbHBIX YYacTKax onpeaensercs no popmyie:

rae £ —mMomynb poI0JIbHON YIIPYTOCTH, XapaKTEPU3YIOIINK KECTKOCTh MaTepualia
MIPU PACTSIKEHHM.

VY nnmuHeHue Bcero Opyca onpeenseTcs: anredpandyeckoil CyMMOon yITMHEHU N
OTJEJIBHBIX YYACTKOB: Al=3 AL,

Hpumep: [locTpouTs 3M10pPHI MPOAOJIBHBIX CUJI U HOPMAJIBHBIX HATIPSKCHUH,
OnpenenuTs yUIMHEHHE CBOOOIHOro KOHIa, ecii E = 2-10° 5/ Mm2,
1.0Onpenenenre BETMUYUHBI MPOOJIBHBIX CUJI HA KaXKJIOM Y4acTKeE:

N, =0; N,=30xkH;

N3 =30 -38 = -8(Kn);
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N,=30-38-42=-50(KH)

| T&‘q‘f-“ht _As=2e
2 Z Ly [z 2.Iloctpoenne ON 1o HalIEHHBIM 3HAYEHWSIM
Ab-S2m =8| B30y Z
A TIPOZIONBHBIX CHJL.
v @ :
1@ @l"' 3.0npeeneHne BeITnIuHbI
azm| Qg laf Sr1_| 23+
. HaIPSHKEHUH Ha KaXKIOM Y9acTKE U
i Ay
| — MOCTpOCHUE IG.
| b | P o, = 0 _ 0;
| 2-10°
| ; 3
VRIREY ) Fouy | . o, = 30-10° 12 =150n/ mm?
I 2-10
. 103
V) Y2y 84 FOH O, = % =100n/ mrm?
- ‘ 3-10
[#23) @ 3
@ 3 _ - 8 * 10 _ 2
_{TITHEIII o) Ou= gz - 2ol
] =T :
> s _50-
= o e ) o, - 301 320 = 167/
72 @

Pucynok 1 - Cxema k mpumepy.

5.0mnpenenenne aOCONMIOTHBIX YIJIMHEHUN OTIEIbHBIX y4aCTKOB

. . 3 . . 3 . o 3
Al = M ~0: Al :w _ 0375 A, =M — 0,051
2.10 2.10 2.10
— . . 3 - . . 3
ar, ==28700% 307 0530 ar, =207 0200 5165,
2.10 2.10

6.Y mmunenue opyca: A1= 0,375 + 0,05 — 0,053 — 0,167 = 0,16(mm)

3ajanne K npaKkTHYeCcKoi padore: [[is 3a1aHHON CXeMbl HAarpykxeHus (PUCyHOK2)
MOCTPOUTH 3IIOPHI MPOJOJIBHBIX CUJ M HOPMAJIbHBIX HAaNpsHKEHWM, ONpEeAeNuTh
abCoNIIOTHOE Y/UIMHEHHE Opyca.

Xoj BbINOJIHEHHUS PA0OTHI
1.0npenenuTh HMCXOAHBIE JaHHbIE Ji1 pabOThl, B COOTBETCTBUE CO CBOUM

BapuaHTOM (Tadiuima 1).
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Ta6nuna 1 - Mcxoauele 1aHHBIE K TpakTHUECKON padote No7.

Ne [Cxe-| F1, | Fo | F3, | A1 | A» 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 |06 14 0 8 13 15 2 10,6
2 0 14 | 13 3 1411908 15 B 7 4 16 {1419 |08
3 B 39 | 23 4 19125 1 16 r 6 8 26 119|125 1
4 r 23 | 15 5 125]28|05 17 bi 23 45 13 12512805
5 bi 15 | 24 6 1 2 106 18 e 14 32 27 1 2 10,6
6 e 32 4 7 1411908 19 a 24 24 2811411908
7 a 8 16 8 12528108 20 §) 31 14 24 125128105
8 0 5 25 9 19125 1 21 B 34 16 23 119|125 1
9 B 9 30 | 10 1 2 106 22 r 5 24 15 1 2 10,6
10 r 12 | 14| 11 {1419 |08 23 bi 16 18 40 114119 10,8
11 bi 45 | 15 | 12 | 16| 2,2 1 24 e 17 21 24 116|122 1
12 e 24 6 13 1251281 0,8 25 a 24 26 34 1251|2808
13 a 23 8 14 1 2 |06 26 §) 20 34 32 1 2 10,6
A 4,
] F. F; Ay F - F3 A,
—;-— ——y 4 —€—o— — - ——}— ——-q»—)-Fz i
7 2a a a i a a a a a
a) 6)
; A, p - Az
1 r R L A 1 r®_F F_4
’E a ;l< a a 2u 1 a a a a_yle 9 s
8) 2)
. A; A
E F FR, 4 F 1 F A F
: ..0% — — —. > — — q: —— — —— _44————1&
:E 9 _ge 9 yle d a a a a a 2a
9) e)

Pucynox 2 - Cxemsl HarpyxeHus opyca

2.BpiueptuTh cXeMy Opyca ¢ yKazaHUEM MOJYJIei yKa3aHHbBIX CUJI B

COOTBETCTBHEM C BAPUAHTOM (PUCYHOK?2).

3. [TocTpouTh >MIOPY MPOOIBHBIX CHUII:
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3.1.pa30uTe 0a30BYIO JIMHMIO 3IIOPHI HA YYACTKHU € TOCIEAYIOUIEH X
HyMepanueil oT cBOOOIHOT0 KOHIIA;
3.2.0MpeeNuTh BETUYHHY IPOAO0IBHON CHIIBI Ha KaKIOM Y4acCTKE;
3.3.0TJI0KUTH MOJYYECHHBIE 3HAUECHUS OpJIUHAT U COCTUHUTH UX IPSIMBIMU
JUHUSIMU, TTapaJUieNIbHO 0a30BOM JIMHUH;
4.IlocTpouThb 3MIOPY HOPMAJIBHBIX HANPSYKEHUMN:
4.1.pa30uTh 6a30BYIO JMHUIO SMIOPHI HA YYACTKU C TOCIEAYIOUIEH X
HyMepaiueil OT CBOOOIHOTO KOHIIA;
4.2 .onpenenuTh BETMYMHY HOPMAJIbHBIX HAIIPSDKEHUN Ha KaXKJIOM YYaCTKE;
4.3.0TJ0XKUTH MOTYYECHHbIE 3HAUECHUS OpJUHAT U COCIMHUTD X IPSIMBIMU
JUHUSAMH, NTapajiieIbHO 0a30BOM JTUHUU.
5.0mnpenenuTh 3Ha4€HUs a0COIIOTHOTO YATUHEHHS Ha KayKJIOM y4acTKe.
6.0npenenuTs BeMUYHHY aO0COMIOTHOTO YUTMHEHUS BCETO Opyca.
7.ChopmynrpoBath BBIBOJ IO padoTe.
8.0TBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI.
1).HazoBute BHyTpeHHHE critoBble GakTopsl (B.C.D.), Bo3HUKAaIOIIHE B
MOTIEPEYHOM CEUYEHUHU Opyca MNP pacTsHKEHUU.
2).Kaxk ompenensiercst BeJIMYMHA TPOIOJILHON CHITBI B TOTIEPEYHOM CCUCHUH ?
3.Kak ompenensiercst BenmnunHa HOPMaJIbHBIX HAMPSHKEHUH B TIOOOM MOTIEPEYHOM
CeueHuun?
4).Kakoii muHrer 1300payKaroTCsl SMOPHI IPOIOIBHBIX CHUIJT U HOPMATBHBIX
HaIPsKECHUN ?
5).B kakux ce4eHusX 3MMopa HOPMAJIBHBIX HANPSHKCHUI CKaYKOOOPa3HO N3MEHSIET
CBOE 3HaueHue?
6).Kak mpoBepuTh MPaBUIILHOCTh MOCTPOCHUS MIOPHI MPOJAOJILHBIX CHII?

7).Kaxk ornpenenuts BEIMYMHY a0OCOTOTHOTO Y/UIMHEHHSI OTICIBHOTO Y4acTKa?

CTpykTypa oT4eTa o NpaKkTH4ecKou padore
1.Homep u Ha3zBaHue NMPaKTHUECKOU PabOTHI

2.1lenb:
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3.3amaHue K mpakTUIecKoi padbore
4.Cxema HarpyxeHusl.
5.0npenaeneHne NpoI0AbHBIX CUII Ha KaXJIOM YYaCTKE U TOCTPOCHUE AIIOPHI
IPOJIOJIBHBIX CHJL.
6.0mnpenenenre HOPMATHHBIX HANPSDKCHUH HAa KaKJIOM y4acTKE W MIOCTPOCHUE
SMIOPHI HOPMATBHBIX HATIPSHKCHUM.
7.0npenenenye yAJIMHEHUN OTAENbHBIX YYaCTKOB Opyca.
8.0mpeneneHue yImHEHUS BCero Opyca.
9. Otger.
10..BeiBoj 110 pabore.

11. OTBeTHI Ha KOHTPOJIbHBIE BOIPOCHI.

IIpakTnueckas padora Ne8
Ha3Banue npakruyeckou padoTbl: PacyeTsl 31eMEHTOB KOHCTPYKIIMM Ha
IIPOYHOCTB U JKECTKOCTH IIPU PACTSHKEHHUH, CKATUU.
Heab: OcBoEHNE METOMKH pacdeTa 3JIEMEHTOB KOHCTPYKIIMM HA TPOYHOCTH U
KECTKOCTb IIPU PACTSIKEHUH, CKATHH.
Ymenua:- onpedensimo nanpsowcenus 8 KOHCMPYKYUOHHBIX IJIEMEHMAX
3nanua: (akmyanuzayus) -mMemoouKa 8bINOJHEHUs pACYemo8 Ha NPOYHOCb U
HCECMKOCMb NPU PACMANCEHUU, CHCAMUU .
Teopernuecknii MaTepuall
CymHocTh npogepouHbix pacueTOB Ha IPOYHOCTH 3JIEMEHTOB KOHCTPYKIMH 3aK-
JIIOYAETCS B ONPEIEICHNUN BETUYMHBI MAKCUMAJIbHBIX HAIPSDKEHU U B CPABHEHHUH
UX C BEJIMYMHOM JIOITyCKAEMbIX HAMPSKEHUW B COOTBETCTBUU C YCIOBUEM MTPOY-

HOCTH.

max

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

I'7I€ Gmax — MAKCUMaJIbHBIC PACUETHBIC HAIpsKeHUs, Ml la;
N- npogosibHas cuia, 3aBUCsAIlas OT BHEIIHUX HArpy3ok, H;

A — 01131k IONEPEYHOrO CEYEHUs, MM?,
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(o}
[6] — nomyckaeMoe HOpMmainbHOE HampsikeHue, mlla [o] = =2

TJI€ Gnpen —TIPEICTBHOC HAIPSHKECHHE;
TSI TUTACTUYHBIX MATEPUATIOB Gppex= O,
JUTSL XPYIKUX MaTepUAIOB Gnpes= O}
[S]- TpeOyembIii KO3 GUITMEHT 3amaca MPOYHOCTH
Ha ocHOBaHUH yCIIOBHS IIPOYHOCTH MOTYT OBITh BBIMIOJIHCHBI IIPOEKTHBIH U IPOBE-

pOUHBIN BUIBI pacueToB. CyIIHOCTb npOEeKmHo20 pacdyeTa 3aKJII04aeTCs B Olpeaese-
N
o]

CylHoCTh MPOBEPOYHOTO PAcU€Ta ANEMEHTOB KOHCTPYKLUNA Ha HKECTKOCTh 3aK-

HHH pasMECpPOB IIOIIEPEUYHOI0 CCYCHMS. A>

JJIOYacTCA B CPABHCHHUHU MAKCHMAJIBHBIX I[G(bOpMaI_[Hﬁ C IOIIYCKaCMbIMHU ,ue(bopMa-
OUAMMH. HpI/I pacCTsaKEHUH, CKATHH YCIIOBUC ) KECCTKOCTH BBITJIAAUT CIICAYIOIIUM 00-

pa3oMm: abCOIIIOTHOE YJIMHEHHE Opyca A, <[Af].

nax <
[IpuMepbl BBITIOTHEHUS.
Ilpumep 1.
[TpoBepHUTH MPOYHOCTH U KECTKOCTH AIEMEHTa KOHCTPYKITUHU (PUCYHOK.1),

ecmn o,=180 mlla, [S] =3, [A]= 0,14 mm; b=10mMm, h =20mm.

0. 2m o, 7m

2 (& 2]

e

A _ PxH| B A |Gwtt £z ’

| l o . NIt}
—

5

I | J ! i IS S e )

A0, 12

== 1 FNE (e )

 S—— — £ ——

0,02

Pucynok 1 — Cxema HarpyxeHus K npumepyl.
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Pemenue:
1.1.0npenenenue nojaoxeHust HaudoJee ONACHOTO Y4acTKa
1.1.1. ITocTpoeHue 3m0pbl MPOAOJIBHBIX CUI:

N =X Fioer.a. N1=8 xH; N, =-4xkH

1.1.2.ITocTpoeHue 31opbl HOPMAJIbHBIX HAIPSKEHUH.

o=—,mlla
A

8.10° 4.10°
012 :40, 0_2 = — =
10-20 10-20

1.1.3. HauGouee onacHplii y4acTok 1
1.2.0npenenenne BENMUUHBI TOITYCKAEMOTO HAIPSKEHUS

[6] = —OESP]” - % — 60mITa

1.3.011eHKa MPOYHOCTH JIEMEHTA KOHCTPYKIIMU: IPOYHOCTh 00eCIeueHa, T.K.
omax =40MmIla < [o]= 60 mlla
1.4 TIpoBepka ®KECTKOCTH
1.4.1. Onpenenenue abCOMOTHOTO YAJIMHEHUS OTAEIbHBIX YYACTKOB U MIOCTPOCHUE
AIIOPBI A0COMIOTHBIX YAJIMHEHU: DAL

0,0, _—20:02-10°

Ac=0;  Al, = = -0,02u1;

E 2-10°
3
Al , = Aty + w =-0,02+0,14 = 012xn
0
1.4.2. makcumanibHOE aOCOIOTHOE Y/UTMHEHUE Opyca Al =012um

1.4.3. OneHKa )ecTKOCTH Al =012mm < [Az]=014mm , 5KECTKOCTL 0becTeueHa.

1.5.0TBeT: NPOYHOCTD U KECTKOCTh MIEMEHTA KOHCTPYKIIUUA 00€CTICUEHbI

Ilpumep 2.

JI1s 3a1aHHOM CUCTEMBI ABYX CTEPKHEN OJMHAKOBOI'O MONEPEYHOIO CEYEHHS,
COCTaBJICHHOT'O U3 JIBYX PaBHOOOKHUX YTOJIKOB, Harpy>keHHoro cuioi F= 170 kH
(pucynok 2),momoopars mo FOCTE509-86 cooTBETCTBYIOMIHI HOMEP YTOJIKa,
OTIPENIEUTH MPOIEHT HEJAOTPY3KHU WIH MEePErpy3Ku Hanbosee Harpy>KeHHOTO

CTEp>KHS TIPY NPUHSATHIX CTAHJIAPTHBIX pa3Mepax ceueHus, npuss [c] =140 ml]a.
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Pucynok 2. PacuetHas cxema k npmepy 2.

Penienue:
2.1.B mapuupe C npuiio)keHa ypaBHOBEIICHHAsI CHCTEMa CXOJSIIUXCS CHUJT, TS
KOTOPOU COCTABIIIEM YPABHEHUS PABHOBECUS JIJI ONPEICICHUS PEAKIINI

crepaxHed N1, Na:

2Y = N;-c0s30° + Ny-cos 45°- F = 0; (1)
> X =-Nj-cos 60° + Ny-cos45° =0; (2)
s (2) N, = N, -cos45° _N,-0,707 141N, 3)

c0s60° 05
Bripaxxenue (3) moacraBum B Beipaskenue (1):
1,41N2- cos30° +Ny- c0s45° — F =0 4)
Pewas ypaBnenus (3), (4) onpenenum Benuuuny Nz .Njp

_ F _ 170 — 88,3k
1,41-cos30° + cos45® 1,41-0,866+0.707

N;= 1,41 N,= 1,41-88,3 =124,5 kH

2

Haubonee HarpyXeHHbBIM SIBJSIETCS CTEPKEHb |
2.3.BrInonHsgeM MPOEKTHBIN pacyer:

3
as Ny _1245-10

o 110 = 88911’ ) = 8,89’
O

HeoOxoaumast mioniaib MonepevyHoro CEUeHUs: OJHOTO YyrojKa

_A_889

= 4,445cu*
2

4,

ITo TOCT 8509-86 Haznauaem yrosok Ne 6,3 mnomanso A=4.96 cm2, Takum o6pa-
30M TpebyeMas IJI01a b HanboJiee Harpy>KeHHOTO CTEPHKHS:

[A] = 2A1=2-4,96 =9,92 cMm?
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Pabouee HarpsikeHUEe B TONEPEYHOM CEUEHUH Hau0o0Jiee Harpy»KEHHOTO CTEPKHS:

3
o= m 1255 - =1255ulla < [o]=140mlla
[4] 9.92-10 MM

[IpouHocTh HanboOJIEE HATPYKEHHOT'O CTEP KHSI o0ecreyeHa

[c]-o 140-1255

o]

OtBet: paBHONONIOYHBIN Yyroiok Ne 6,3, Henorpy3ka coctasisaet 10,3%

Hemorpyska cocTaBisieT : A = -100% = -100% =10,3% < [12%]

3agaHus K NpakTU4eckoi padore Ne8:

3amanue Nel.J[y1s 3a1aHHON CXEMBI HATPYKEHUS TPOBEPUTH IMTPOYHOCTD U JKECTKOCTh
alIleMeHTa KOHCTpYKIuu (pucyHok 3, Tabmuia 1) .B cirydae HEBBITIOTHEHUS YCIIOBUS
MIPOYHOCTH U JKECTKOCTHU MPEAJIOKUTH BOZMOKHBIE BAPUAHTHI OOECTIEYeHUs IPOY-
HOCTH U JKECTKOCTH.

3ananue Ne2.

JUJis 3aJaHHOW CUCTEMBI JABYX CTEpKHEH (PUCYHOK 4) OJUHAKOBOTO MOIEPEYHOrO
CEUEHHs1, COCTABJICHHOIO U3 JIByX PABHOOOKHX YIOJKOB, HArpy»eHHOro cuiou F,
nogoopath nmo 'OCT8509-86 (Tabnuita3) COOTBETCTBYIOIINI HOMEpP YroJiKa, Onpeje-
JIUTH TIPOLIEHT HEJOTPY3KHU WJIU TIEPETPY3KU HanboJliee Harpy>KEHHOTO CTEPXKHS TIPH
NPUHATBIX CTAaHAAPTHBIX pa3Mepax ceueHus, npuHss [c] =140 mlla. Ucxonnbie

JaHHBIE TIPUHATH B COOTBETCTBUM C BapuaHTOM( Tabsuia 2).

XoJ BbINOJHEHHUs PA00ThI
1.3aganme Ne 1.

1.1.3anucarpbyciioBue 3aa4u ¥ UCXOJIHbIC TAHHBIE B COOTBETCTBUHU C BAPUAHTOM

(Tabmumal)
Tabmuma 1 -.Mcxonusle qaHuble K 3aganuio Nel
Pazmepsr
Fi, | Fo, | Fs, | 41, | £y, [Af] | o, [Monepeunoe
Ner\no a [S] MOTIEPEYHOTO
kH | xH | xH M M MM mlla ceueHue
CEYEHHUS, MM
1 30 | 10 5 102 (03]|04 d=56 do=48
0 KPYroBoe
2 16 | 15 |10 {03 |04 | 0,2 | &N 240 | 4 d=58 do=52
© KOJIBIIO
3 8 13 | 17 |05 |04 | 0.5 d=70 do=62
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4 14 |16 |11 |03 |06 | 0,2 d=48 do=40
5 27 |14 | 8 |06 |05 |03 d=50 do=44
6 24 | 11 6 | 05|06 |02 40

7 18 | 12 5 |06 (0402 45

8 | 7 |13 |26 |06 03] 05 g 220 | 2 KpyT 50

9 12 | 20 | 36 |05 | 0,3 | 0.7 54

10 9 |38 |16 |06 04 |03 95

11 16 | 25 | 28 |05 (05| 0,5 a=40
12 8 13 | 14 |04 |04 | 0,4 a= 45
13 15 | 24 |29 |05|03|02 | & 190 | 3 KBaJpaT a=48
14 14 116 | 9 [08(03|03 a=50
15 18 | 27 | 31 | 0,2 |03 | 04 a= 54
16 20 129 |33 03|05 03 b=20 h=40
17 20 129 | 31 |04 |04 |04 b=30 h=40
18 10 | 15 | 18 | 0,5 | 0,5 | 05 £ 200 2 HPANOYTO b=40 h=60

© HUK

19 12 |16 | 19 |05 | 0,3 | 0.2 b=20 h=60
20 17 | 26 | 30 |02 |05 | 05 b=35 h=80
21 16 | 20 | 11 | 0,3 | 0,6 | 0.3 45

22 14 | 16 | 10 |04 | 0,6 | 0.2 35

23 |17 | 19 | 13 |05 | 05 | 06 240 | 3 KpyT 45

24 20 | 18 | 12 |06 |04 | 0.3 lﬁ. 50

25 13 | 17 9 |05]10 |08 55

26 |18 | 20 | 14 [ 06 | 1,0 | 05 kpyrosoe | d=68 do=58
27 22 119 |13 110|112 |10 300 > KOJIBIIO d=60 do=52

1.2. BeinmoaHUTH cXeMy HarpyxeHus (pucyHok 3).
I R S
7
{ [, l

Pucynok 3 - Cxema Harpy»xenus K 3aganuto Nel
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1.3. OnpenenuTh BETUYUHY MPOIOJIBHON CUJIbI Ha KaXKJIOM YYaCTKE U MOCTPOUTH

OIIIOPY IPOAOJBbHBIX CHIIL.

1.4. OnpenenuTs BETMYMHY HOPMAJIBHBIX HAMPSYKEHUN HA KaKJIOM YYacTKe U

MOCTPOUTH IMIOPY HOPMAJIBHBIX HAMPSKEHUH.

1.5. OnpenenuTh NOJI0XKEHHE HAUOOJIEE OMACHOTO YJYacTKa.

1.6.3anucarh ycia0BUE NPOYHOCTH IIPH PACTKEHUHU, CKATUU U IPOBEPUTH €TI0

BBIITOJIHCHHUC.

1.7 BpINOMHUTH aHAJIN3 TTOJTYYEHHOTO pe3yJibTara.

1.8. OHpeI[eJII/ITI) a0COJIIOTHOE YAJIUMHCHUC OTACIIbHBIX YYACTKOB U ITIOCTPOCHUC

OIIIOPBI a0COJIFOTHBIX y,[[J'IPIH@HPIﬁ.

1.9. Ouenka »xecTkocTH Opyca.

2.3ananue Ne 2.

2.1.3anucarbycnoBure 3a/1a4d U UCXOIHBIE JAHHBIE B COOTBETCTBUH C BAPUAHTOM

(Tabmura 2).

Tabmuia 2 - McxoaHsle JaHHbIE K 3agaHui0 Ne2

Nogap 1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15
No 1 |1 1 1 1 2 2 2 2 2 3 3 3 3 3
CXEMBbI

F,xH 75 | 200 | 150 |90 |100 |8 |32 |45 |67 |80 |76 |65 |50 |70 |80
Ta6nuna 2 (mpoxoipkenue) - cxogubie naHHbIC K 3a1aHnI0 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,xH 38 |25 |45 |58 |60 |45 |35 |46 |18 |50 (80 |45 (65 |90 |100

2.2. BBIMOTHUTH CXeMy Harpy»eHusi B COOTBETCTBUU C BapHaHTOM (Tabsuma 2,

PUCYHOK 4).

55




Cxema 1. Cxema 2. Cxewma 3.

Cxema 4. Cxema 5.
Pucynok 4 - CxeMbl Harpy>XeHHsI CTEp>KHEH K 3agaHuto Ne2.
2.3. BBITIOJTHUTD PACUETHYIO CXEMY.
2.4.CoCcTaBATh YPAaBHEHUS PABHOBECHS:
2X=0; 2V =0;
2.5.01npenenuTh BENUYUHY TPOJOTBHBIX CHII B CTEPKHSIX.
2.6. OnpenenuThb U3 yCIOBHS MPOYHOCTH TPEOYEMYIO IIJIOIIAlb TONIEPEYHOTO
CeUeHHUs HauboJsiee Harpy>KEHHOTO CTEPIKHSL.

2.7 Ilpunste o 'OCT 8509-86 tpebGyembrit Ne mpoduis (Tabnuia 3)
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Tabmuna 3 - Cranps npokatHas yrioBas paBHonojouHas (mo I'OCT 8509-86)

Pasmepn, M CipaBoyHmMe BeTH e A0 0ol

Houmep A, r—x To — Xg o — o
yroka | b d ca? Zn,
-;'.T!. w.'lg iz T TEAN y 1x0) ETHAN 5 ...:Irpl:l mils H"-lrﬂ milmy irl';lmin; CHE

tl{‘ 4.'.'.J||'I CM EM' EH4 {]H-‘ C!ﬁ“ Chl

2 20 3 1,13 | 0,40 {028 |059 | 0,63 0,75 0,17 0,20 039 | 0,60
4 |16 o050 |oz7loss| o078 | o073 | 022 | o024 | 038 |o@4
a5 125 3 [143]081 lo46f075]| 120 | 095 | 03¢ | 033 | 040 |073
4 |1,86 1,08 logo o4 | 162 | 093 | 044 | 041 | 048 076
a8 |28 3 [162|1,06 Joss oss | 184 | 107 | 048 | 042 | 055 | 080
a0 [s30] 3 |1,74)|145 (067 foo1| 230 | 1,05 | 060 | 053 | 059 |o083
4 227 | 1,84 |0,37 (0,80 292 1,13 0,7y 0,61 0,58 0,89
az (32| 3 |186|177 lorrfogr| 280 | 123 | 074 | o059 | 063 | o080
4 2,43 | 2,26 |1,00 0,9 | 3,58 1,21 0,94 0,71 0,62 10,94
35 |33 3 2,04 12,30 10,93 1,07 | 3,72 1,35 0,97 0,71 0,69 | 097
4 2,17 | 3,01 §1,21 |1,06 | 4,76 1,33 1,25 0,88 0,68 | 1,01
3.9 K 5 3,28 3,‘51 1,47 [1,05 5,71 1,32 1,52 1,02 0,68 1,05
4,0 |40 3 235 13,65 (1,22 |1,23 | 5,63 1,55 147 0,95 0,7 | 1,090
4 [308|458 [160 [122] 726 | 1,53 | 190 | 119 | 078 [1.3
5 |a79|553 [1o5 121 ] 875 | 152 | 230 | 138 | o078 |17
45 [45| 3 |265 513 {156 (139 ] 813 | 175 | 202 | 124 | ose |12
4 |348 663 [204 138 1052 | 174 |'274 | 154 |08 |1.26
3 4,20 | 8,03 [2,51 |1,37 | 12,74 1,72 3,33 1,81 0,58 1,30
al |50 3 296 | 7,11 [1,94 11,35 | 11,27 1,95 2,95 1,57 1,00 1,33
1 380 521 (254 1,54 | 1463 | 1,4 | 3,80 1,95 0,99 | 1,38
5 4,80 111,20 [3,13 1,53 | 17,77 192 4,63 2,30 0,98 142
G 5,69 113,07 {3.,G9 1,52 ﬂﬂ.?ﬂ 1.91 5,43 263 0,93 1,46
3,6 |06 4 4,38 |13,10 |3,21 |1,73 | 20,79 2,18 5,41 2,52 1,11 1,62

2.8.0mpenenuTs NPOICHT MEePEeTrPy3KH MM HEAOTPY3KHU Haubosee HarpyKeH-
HOT'O CTEPKHS.
3. ChopmynupoBath BBIBOJ 1O padoTe.
4. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHL:
1).3anummTe HOpMYIIBI IS ONIPECIICHUS TIPOIOIBHOM CHITBI 1 HOPMAITbHBIX
HaIPSOKEHUI TIPU PACTSKEHUU, COKATHH.
2).3anuimTe yCIOBHsI MPOYHOCTH U JKECTKOCTH TIPU PACTSDKEHUH, COKATHH.
3).ChopmynupyiitTe CyNHOCTh MPOBEPOYHOTO U POSKTHOT'O PACUCTOB Ha
MIPOYHOCTH U JKECTKOCTb MPHU PACTSHKEHUH, CKATUU.
4).YKkaxuTe 1elb T[OCTPOSHHS OIIOP TMPOJOJIBHBIX CHWJI M HOPMAIBHBIX

HANPSKECHUM.
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5).ChopmynupyiiTe OCHOBHBIC TpaBUiIa IMOCTPOCHUS M KOHTPOJIS SIIOPHI
POAOTBHBIX CHIL.
CTpyKTypa oT4HeTa N0 NPAKTHYECKOMH padoTe

1.Homep n Ha3BaHUE pabOTHI
2.1lenb:
3.3ananune Ne 1
3.1.YcnoBue 3a1a4u ¥ UCXOHBIC JaHHEIE.
3.2. Cxema Harpy>XKeHHUsI.
3.3. OmnpeneneHue BEMUINHBI IPOAOIBHON CHITBI HA KXKIOM Y9aCTKE U TIOCTPOCHUE
AIIOPHI MPOJAOTIBHBIX CHUII.
3.4. OnpeneneHne BeIUIHNHBI HOPMAJIBHBIX HAMPSHKEHUN HA KOKIOM YIacTKE U
MOCTPOEHUE AMIOPHI HOPMAJIBHBIX HAMPSXKEHUN.
3.5. OmnpeneneHue MoNOKeHMsI HanboJee OMAaCHOTO yJacTKa.
3.6.3anmuck yciaoBHs MPOYHOCTH NIPU PACTXKEHUH, COKATHH U ITPOBEPKA €ro
BBITIOJTHEHMSL.
3.7.IlpoBeneHne aHanM3a MOJTYYCHHOTO pe3yibTara.
3.8. Onpenenenue abCOTOTHOTO yITUHEHUS OTACIbHBIX YYACTKOB .
3.9. Onpenenenne abCOMIOTHOTO yIJUHEHUS Opyca.
3.10 Omenka xecTKocTH Opyca
4 3ananue Ne2.

4.1.YcnoBue 3a7a4i ¥ UCXOJIHBIEC TaHHBIE.

4.2. BBITIOJIHEHHE CXEMbI Harpy>KeHHUS.

4.3. BITIOJIHEHHE PACYETHOU CXEMBI.

4.4.CocTaBiieHHE YpaBHEHUN PaBHOBECHSI:

4.5.0mpenenenne BeIMYUHBI MPOJIOTIBHBIX CUJI B CTEPIKHSX.

4.6. OnpeneneHue u3 yCIOBHs MPOYHOCTH TPEOyEeMOH TUIOIIAIU TIOTIEPEUHOTO

CedeHHUs Haubosee Harpy>KeHHOTO CTEPIKHSI.

4.7 Bo16op o 'OCT 8509-86 tpebyemoro Ne mpodus.

5.Be1Boj 10 padorte.

6.0TBeTH Ha KOHTPOJBHBIE BOTIPOCHI.
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IIpakTueckasi padora Ne 9.
Ha3Banue npakruyeckou padoThbl: BEIITOIHEHNE PACYETOB IIITOHOYHBIX
COEJIMHEHUI Ha CpPE3 U CMSATHE.
Hean: OcBoeHME METOIMKH pacyeTa Ha IPOYHOCTh 3JIEMEHTOB KOHCTPYKILIMH, pado-
TaOIIMUX Ha CPE3 U CMSTHE.

Ymenusa:- onpedenamo nanpsasicenus 8 KOHCMPYKYUOHHBIX IIEMEHMAX.
3unanua(axkmyanusayus):- MeEMoOUKa pacuyemos Ha NPOYHOCHb NPU cpe3e U CMAMUU.
Teopernyeckuii MmaTepual.

[IrmoHOYHBIE COETUHEHUS CITYKaT AJIsl OKPYKHOU (pUKcaluu AeTajeil Ha Bajax
M OCSIX U Mepeaur Bpalatouiero MomMmeHTa. B 0OCHOBHOM NPUMEHSIOT HEHAIIPSKEH -
HbI€ COCIUHEHMS] NPU3MATHUYECKUMHM MMOHKaMH. [IIMOHKHU BBIOJIHSAIOT CO CKPYT-
JIEHHBIMH U IUIOCKUMHU KOHIIamMu. IInoHKM 3aKiapIBaloT B a3 Baia. Pa3pymenue
COCIMHUTEBHBIX JieTaliel (00JITOB, 3aKJICTIOK, IITU(TOB, MIMOHOK), CBAPHBIX, KJlee-
BbIX COEJIMHEHUI, HArPY>KEHHBIX CUJIIaMH, IEPIIEHIUKYISPHBIMUA UX COOCTBEHHBIM
0CSIM, Ha3bIBaeTCs cpe3om. JaBlieHre, BOZHUKAIOLIEE MEXITY COCTMHUTEIbHBIMU JIie-
TaJsIMU U CTEHKaMU OTBEPCTHS], HA3bIBACTCS HAIPSKEHUEM CMAMUSL Gy

Kpurepuem paboTocnocoOHOCTH COEAMHEHUS TPU3MATUYECKUMHU IIITOHKAMU
ABJISIFOTCSL TPOYHOCTH IINOHKH HA Cpe3 U NPOYHOCHb COEOUHEHUs HA CMAmue.

Pa3mepsl momnepeyHoro ceveHusi mmoHku Db, h u ryOmHa maza Ha Bamy g
noaAOUparoT 1o Karayiory (tabmuua 1 ) mo AuameTpy Bana, noTpeOHas JIMHA MIMOHKH
| onpenensiercst o mmune crynunsl | = I, — (5...10) MM 1 yTOUHSAETCS MO KaTanuory
(trabmmna 1), mmuHa crynuisl Lo, =1,5d. BreiOpanHas 1mmoHka mpoBepsieTcss Ha
MIPOYHOCTh Ha CPE3 U COEAMHEHUE HA CMSITHE.

Ycnosue IMPOYHOCTH MIITOHOYHOI'O COCIUMHCHUA Ha CMsTHC

2M
- =" <
o-aw d(h _tl)gp - [O-QVI]

['ne M — Bpamatonuii MoMeHT; h — BbicoTa mmonku; |, — pacdyernas mmHa; s
IITTOHOK C TUTOCKMMH KOHIaMH |, = |; 11 mimoHok ¢ 3akpyriaeHHbIMU KoHIamMu |, =
| - b; b — mmpuna mmonky; ty — riyOuHa nas3a Ha Baiy. [lomyckaeMoe HarpsbKeHHE
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CMSITHS TIPU CTAIbHOM cTynHIIe [Ocy] = 130...200 MIla, mpu uyryHHOMR CTYIHUIE [Gey]
=80 — 110 MIIa.
Tabnunal - llInoHo4HbIE COEAMHEHUS C TPU3MATHUECKOH IIMOHKOM

'OCT23360-78

4 A-A
—’-[ b
7] - N
l N N
NN\ \\
AR — -
L -~ -
d
A I
CeucHue WIHOHKH I'aybuna nasa
[uametp Basia d , \ Packa waa 1 cl:yb:n:_ Iomna /
Csbitte 12 g0 17 5 5 3 2.3 10...56
s 17 22 6 | 6 | 02504 | 351 238 14...70
> 22 30 g | 7 4 | 3.3 18...90
30 » 38 10 22..110
' 8 5 3,3
38 » 44 12 ' 28...140
i 0,4...0,6
» 44 » 50 14 9 5.5] 3,8 36...160
» 50 » 58 16 10 6 4.3 45...180
» 58 » 65 18 11 7 4.4 50...200
» 65» 75 20 12 7.5 4.9 56...220
0,6...0,8
75 » 85 22 63...250
85» 95 25 14 9 54 70...280
Mpumeywanua 1. [JUIMHB IPH3MAaTHYECKHX WINOHOK [/ BIGMpaloT U3 cienyiowero paga: 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. TpuMep YCJIOBHOIMO OBO3HAYCHHSA WIOHKM HCIONHEHMs [, pasMmepul =16 MM, A=10 MM, =50 mm: Ulnonxa
16 x10 x50 F'OCT 23360—78.

2M
VYcnosue NpOYHOCTH IUIIOHKY IIPU Cpese: 7, = <[]
d-Z-h Y

e [Tcp] —IoMyckaeMoe HampshKeHUe cpesa, [Tqp] = 60 ...100 MITa.
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B cityyae HEBBINOIHEHUS YCIOBUM MPOYHOCTH NPUHUMAIOTCSA Pa3MEPBI IITMOHKHU U3
CJIEIYIOLIEro psifa, MO0 yCTaHABIMBAIOT JIBE TUAMETPAIBHO MTPOTHUBOIOIOKHBIX
IITTOHKM.
3ananne k npakTu4deckoi padore: [logodpats pazMepsl MIMOHOYHOTO COSTUHEHUS
MPU3MaTHYCCKOH IIIITOHKOM JIJIS Bayia AuaMeTpoM 0, mepeaaromiero Bpallaromui Mo-
MEHT M; NpOBEpPUTHh MPOYHOCTH IIMIOHKHU HA CPE3 U MPOYHOCTh COCAMHEHUS HA CMSI-
THE.
Xoa BbINOJHEHHUS Pa0OTHI.

1.3anucaTpycioBHUE 3a/1a4u U UCXOJHbBIE TAHHBIE B COOTBETCTBUH C BAPUAHTOM
(Tabyuia 2)

2.Br1OpaTh pa3mMepsl OMepeyHOro CEUCHHS MITOHKH 10 TabuIe 2.

Ta6numa 2 - Ucxogublie JaHHBIC K TTpakTHUEeCKON padote N9

Marepu- Marepu- Mare-
Ne M, Ne M, Ne M,
d,mMmm ai d,mMmm ain d,mMmm puan
Bap. Hwm Bap. Hwm Bap. Hwm
CTYIIHUIIBI CTYIIUIIBI CTYIIHUIIBI
1 25 70 10 |60 190 19 |30 80
2 [30 |75 1 [s5 |10 = (20 [35 |90 “
3 35 80 LE; 12 50 170 2 21 38 112 §
4 38 90 13 48 160 22 40
5 40 120 14 45 150 23 42
6 42 130 15 38 140 v 24 45 v
: : 2
7 45 180 % 16 |35 120 E 25 |48 E
8 48 170 17 38 145 © 26 50 ©
9 50 190 18 30 115 27 54

3.0npenenuTh UIMHY CTYIUIIBL.

4. OnpenenuTs JUIMHY IIIMIOHKH, COTIIACOBAB €€ CO CTAaHAAPTHBIM PSIIOM JUTHH
(tabymna 1).

5.ITpoBepuTh MPOYHOCTH IIITOHKH Ha CPE3.

6. [IpoBepuTh MPOYHOCTH COCTUHEHNUS HA CMSTHE.

7. IIpoaHanu3upoBaTh NOJYYCHHBIC PE3YJIbTATHI.

8.CdhopmynupoBath BBIBOJ IO padoTe.
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9. OTBETUTH Ha KOHTPOJILHBIE BOIIPOCHI:
1).Ha3HaueHue 1 ycTpOHCTBO MIMIOHOYHOTO COSNHCHNUS ?
2).Kakxum 06pa3zom 3a1at0Tcst pa3Mepbl MIOHKA?
3).ChopmynupoBath KpUTEpUH PabOTOCIOCOOHOCTH IIMTOHOYHOTO COCTUHEHUSI.

4).CymrHoCcTh IPOBEPOUYHBIX PACUETOB COCTUHEHUS Ha CPE3 U CMATHE?

CTpyKTypa oT4eTa Mo NpakTu4eckou padore

1.Homep 1 Ha3BaHME MPAKTHUECKON pabOThHI

2.11ens:

3.3amaHue K mpakTU4ecKon padoTe.

4. VlcxonHbIe JaHHBIC:

5.0mnpeneneHne pa3mMepoB MOMEPEYHOTO CEUEHUS IITTOHKH.
6.0mnpeneneHre ITUHBI MITTOHKH.

7.IIpoBepka MPOYHOCTH IIITOHKHA HA CPE3.

8.IIpoBepka coeAMHEHUS HA CMSITHUE.

9. OrneHka pe3yabTaTOB PacuETOB.
10.BeiBoA 11O padote

11 OTBeThI Ha KOHTPOJIbHBIE BOITPOCHI.

IIpakTnueckas padora Nel0.
Ha3Banue npakruyeckou padorbi: OnpeacieHne TIIaBHBIX HEHTPAIbHBIX
MOMEHTOB UHEPLIMHA COCTABHBIX CEUEHUH.
Ilenw: ocBOCHNE MEMOOUKU pacyema 0cegblX MOMEHMO8 COCMABHLIX CEYCHUIL.
Ymenua:(3neMeHThl) onpedenams HANPAXCEeHUS 8 KOHCIMPYKYUOHHBIX dNeMEeHMax
npu uzeube
3nanusn: (axmyanuzayus) Memoouxa paciema 31emMeHmo8 KOHCMpPYKYUuil Ha
NPOYHOCMb U HCECMKOCMb NpU uzeuoe.
Teopernuecknii MaTepuaJl.
[Tpu n3rube nornepevyHoe ceyeHue CONpPOTUBISAETCS AeOopMaLMi HE OAMHAKOBO,

MIpU pacyeTax HaANpPsHKEHUN F€OMETPUYECKUMU XapaKTePUCTUKAMHU MOMEPEYHOTO
62



CEUEHUs, BIMSIOIIME HA COIIPOTUBIICHUE CEUEHUS AE(POPMUPOBAHUIO, SBISIOTCS
OCEBbIE MOMEHTbI HHEPIIUH:
1).oceBoOif MOMEHT WHEPIIMU OTHOCUTEIBHO OCH X - Jx
2).0CEeBOI MOMEHT UHEPIIMU OTHOCHTEIBHO och Y - Jy
OceBble MOMEHTHI MHEPIIUU XaPaKTEPU3YIOT COITPOTUBJIEHUE CEUEHUST
IIOBOPOTY OTHOCUTEJIBHO COOTBETCTBYIOIIEN OCH.
I nagnvie ocu — 3T0 OCU, OTHOCUTEIBHO KOTOPBIX OCEBbIE MOMEHTBI MHEPLIUU
MIPUHUMAIOT S3KCTPEMAJIbHBIE 3HAYEHUS: MUHUMAJIBHBIA U MaKCHUMAaJIbHBIN.
Ocu cUMMETPHUH CEUYEHHUSI SIBIISIIOTCS ITIABHBIMU LIEHTPAJIBHBIMHU OCSAMHU
I nasnvle yenmpanvHvle MOMEHMbL UHEPYUU — 3TO MOMEHTHI HHEPLIUA OTHO-
CUTEJIBHO TJIABHBIX OCEH, MPOXOASAIINX YePEe3 LIEHTP TAKECTH.
Ocu CUMMETPHUU CEUYEHHUSI SIBISIIOTCS INIABHBIMU LICHTPAJIbHBIMHU OCSAMH.
Momenmpol unepyuu npocmenimiux ce4eHuil.

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

2) s Kpyra Jx = Jy = 0,05d* rne d — nuametp kpyra
3) i kobia  Jx = Jy = 0,05d* (1-¢* ), rme d — HapyKHbIH qUaMETp KOJIbIIA,
c- kod(dunment xonbna ¢ = dgn/d; dsy — BHYTpPCHHHMIA JUAMETP KOJIBIIA;

Momenmul unepuuu OmHoOCUmMeEIbHO napaiieéjlbHblxX oceit

X

X x
Pucynok 1 - Cxema a1t pacuera 0ceBbIX MOMEHTOB UHEPIIUU
OTHOCHUTEJIBHO MapaJIEIbHbBIX OCEH.
J, =Jd,+a*-4
rae JX — MOMEHT UHEPIIMU OTHOCUTEIBHO OCH XX,
Jxo — MOMEHT MHEPIIMM OTHOCHUTEIBHO OCH XoXo;

A — nJomaas ceYeHus; @ — PacCTOSTHUE MEXKIY OCSIMU.
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PexomMeHIa1uM 110 BHINOJIHEHUIO Pa0OTHI:
1.MoOMEeHT uHepUuU CIO0XHOW (UTYpbl SBISETCS CYMMOM MOMEHTOB HWHEPLUU
yacTel, Ha KOTOpble ee pa3OmBaioT. PazOuTh 3amaHHyi0 (QUrypy Ha MpocTeHIme
YacTH, A KaXJOH OIPENETUTh IJIaBHBIE LIEHTPAJIbHBIE MOMEHTHl MHEPLUU IIO
W3BECTHBIM (POPMYIIaM.
2.MOMEHTBI MHEPIIMH BBIPE30B M OTBEPCTUN MOXKHO MPEJCTABUTH OTPULIATEIHHBIMU
BEJIMYMHAMU.
3.3a1aHHbIe CeYEHUS] CAMMETPUYHBI, TJ1aBHbIC IIEHTPAIbHBIE OCH COBIAJAIOT C OCSAMU
CUMMETPUHU COCTAaBHOT'O CEUEHUSI.
4.MoMeHTBbl HMHEpLMM YacTell, YbM IJIaBHBIC LIEHTPAJbHBIE OCH HE COBMANAIOT C
TJIABHBIMH IIEHTPAIBHBIMU OCSMHU CEUYEHHS B II€JIOM, MEPECUYUTHIBAIOT C MOMOIIBIO
(GbopMyJIbl 1711 MOMEHTOB MHEPLIUU OTHOCUTEIBHO MapalljiesibHbIX oceil. PaccTosiHue
MEXIy MapaieIbHBIMU OCSIMH OTPEICIIUTD IO YEPTEKY.
Ipumep: [ns 3ananHoro ceueHus (puc. 2) BBIYUCINUTD TTIaBHBIC IEHTPATBHBIC

MOMEHTBI HHEPIIHH.
| e

't 7 e

L2d

.3
N

1
h2d

Pucynox 2 - [Inockas ¢urypa k npumepy.
Pewenue:

CedeHue UMeEeT JIBe OCH CUMMETPHH, KOTOPBIC SBIISTIOTCS €T0 TJIABHBIMHU
[EHTPAIILHBIMU OCSMU. Pa30uBaeM cedeHue Ha JABe MpocTerie Gpurypsr:
npssmoyroibHuK (1) u nBa kpyra ().

MOMEHT HHEPLIUHU TPSIMOYTOJIBHUKA OTHOCHTEIBHO OCH X

3 bh® _12d-(3d)’ _324d*

! =2,7d*
12 12 12
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Ocb X (LleHTpalbHasi OCh CEeYeHHsl) He ABIISETCs LEHTPAIbHOM 0ChIO KpyTa.
Crie10BaTeNbHO, MOMEHT MHEPLMH KPYTa CIEAyET BRIYMCIATH 10 (hOpMYyIIE
30 =30 1 a?. A= 0,050%+(0,60)2 [ (0,5d)]= 0,05d+0,25-7 d*=0,05d"+0,2826¢=
=0,3326 d*
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 PSAMOYTOILHHKA ¥ KpyroB. ClieI0BaTeNbHO,

hb®

_ 3d-(1,2d )
Jy—J)I,—ZJ)IIIZE #

~2.0,05d* = -01d* =0,332d*

3ajanne K NpaKkTH4ecKoii padore:
BriuncnuTh riaaBHbIC IEHTPAIbHBIE MOMEHTBI HHEPLIUK CEUCHUH, UMEIOIIUX OCh
CUMMETpPHH.
Xo/1 BBINOJTHEHHSI pA0OTHI.
1. 3amnucarth ycinoBue 3aJjaHUS U UCXOJHBIE TAHHBIE B COOTBETCTBUM C BAPUAHTOM
(Tabmunal).

Tabnuua 1- McxonHbie qaHHbIC K MMpakTHueckoi padore Nel(O

Moyl 2l s a5 | 6| 7| 8| 91011 12] 13
Bap
di 80 - - 90 - 100 82 - - 96 - 98 84
MM
B‘:}f{ - 12 | 14 | 16 | 14 | 20 18 | 10 | 12 | 14 | 18 -
h - 80 84 - 86 - 90 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
b1 10 - - 30 - 20 - - 22 - - 18
h> - 20 - - 8 30 - 22 - - 10 32 -
Tabnuua 1- (mpoposmkenue) McexomHble JaHHbIe K pakTUueckoil padboreNel (.
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 0
Ma
di - - 90 - 100 86 - - 104 - 88 90 -
MM
d2 14 16 18 20 32 - 10 8 20 20 22 - 8
MM
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h |96 [9 [ - [10] - - [102 104 [ - [110 | - - ] 80
b | 40 | 50 | - |60 | - - |62 [ 70 [ - |60 | - - | 50
. | 60 | 58 | 48 | 48 | 50 | 52 | 54 | 56 | 50 | 52 | 48 | 46 | 48
h | - - 20 |- EETHEE - 16 |- - |20
e | - | 25 | 38 | - - 25 |- a0 [ 32| - - |30
h, | 18 | 12 | - |10 [ 18 | - | 28 [ 20 | - [ 12 [ 16 | - | 30

2.BBINONHUATE ACKU3 TIOCKON (UTYPHI C YKa3aHHEM 3a/IaHHBIX Pa3MEPOB B COOTBET-

CTBUHM C Tabnuien 1 u pucyHkom 3.

dy

\\\\‘

J) 6)

\ ‘\\\l\\ \\\

\\\\\\\\\\\\
l\\\-&.\ \
NNV

NN

\

\\\\\‘\\
\\a\\\\\

A \\\\2\\:\\\\\\
5

\\\\\§\

////

2)

Pucynok 3 - Dcku3bl miockux (uryp K npakruueckoi padore NelO
3.Pa36uth Gurypy Ha npocTeiInme reoMeTpudecKue.
4. Yxa3aTb M0J0KCHHE TJIaBHBIX IIEHTPAIbHBIX oceil X,Y.
3. Yka3arb mosioxkenue ocei X,V B KaXI0H MOTy4eHHON (UType, yka3zaTh paccTos-
HUS OT JaHHBIX OCEH 0 COOTBETCTBYIOIIMX LIEHTPAIBHBIX OCEH.
4. OnpenenuTb 0CeBble MOMEHTBHI MHEPIUHU KAKI0W (PUTYpbl OTHOCUTEIBHO LICHT-
pabHOM OCU X TIO COOTBETCTBYIOIIUM (hOpMyJIam.
5. OnpenenauTb 0CEBOM MOMEHT UHEPLIMH COCTABHOM (PUTYPBI OTHOCUTENIBHO LIEHT-

panbHOM ocH 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 MHEPILIUK COCTaBHOM (UTYPBI OTHOCUTEIHHO LIEHT-
paJibHOU OcH Y.
8. ChopmynupoBaTh BEIBOA 1O paboTe
9.0T1BeTUTH HAa KOHTPOJBHBIE BOIPOCHI.

1).Yto xapakTepHU3yIOT OCEBbIC MOMEHTHI HHEPIMH MOTIEPEUHBIX CCUCHU?

2).Kak u3aMeHHUTCs 0CeBO MOMEHT MHEPIIMH KPYTJIOTO IMOTIEPEIHOTO CEYCHUS TIPU
YBEJIMUYECHUH TMaMeTpa BABOE?

3).3anuiunTe GopMyIIbI I OPEACICHHUS 0CEBOIO0 MOMEHT HHEPITUU OTHOCH-
TEJIBHO OCU X JUISl Kpyra, MPSIMOYTOJIbHUKA U KOJIbLA.

CTpykTypa oT4eTa 0 NPaKTHYECKOM padoTe.

1.Homep 1 Ha3BaHuE MPaKTUYECKON pabOThI
2.1lenb:
3.3aganue K mpaKTU4ecKon padoTe:
4.3cku3 QuUrypsl.
5. Pa3zbuBka Gurypsl Ha mpocTEUIIne TEOMETPUIECKHE.
6. Onpenenenre 0ceBbIX MOMEHTOB MHEPIIMU KKIOW (PUTYPBI OTHOCUTEIIBHO IIEHT-
panbHOM ocH X.
7. OnpeziesieHne 0CEBIX MOMEHTOB MHEPIIMH COCTABHON (DUTYpPHI OTHOCUTEIHHO
LEHTPAJIbHOM OcH X.
8. OmnpesienieHre 0CEBBIX MOMEHTOB MHEPITMH KaXA0i (PUTypbl OTHOCUTEIBHO IIEHT-
pasbHOM ocH Y.
9. Onpenenenne 0CEBHIX MOMEHTOB MHEPIIMH COCTaBHON (PUTYPBI OTHOCUTEIIHHO
LHEHTPAIIBHOU OCH Y.
10. BeiBoj 1o padore.

11.0TBeThI Ha KOHTPOJIbHBIE BOIPOCHI.
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IIpakTuuyeckas padora Nell.

Ha3panue npakTunueckou padorbl: [locTtpoeHune smop KpyTSAIIMX MOMEHTOB.
Heab: hbopMupoBaHrE HABBIKOB MTOCTPOSHUS IITIOP KPYTSIIHNX MOMEHTOB.
Ymenua: (anemenmol) onpeodenams nanpsasxiceHus 6 KOHCMPYKYUOHHBIX INEMEHMAX.
3nanusn: (axmyanuzayus) Memoouka pacuema 1eMeHmo8 KOHCMPYKYUil Ha

NPOYHOCMb U HCECMKOCHIb.
Teopernyeckuii MmaTepua.

Benmnuuna xkpyTsmero MOMEHTa B JIFOOOM TONEPEYHOM CEUCHHH
oTnpeeNsieTcs anredpandyecko CyMMOMN CKpYyUMBAIOIIMX MOMEHTOB, TPUIIOKEHHBIX K
ocrapiericss yacTh. M =Y Mi oer. w. (1). Tlpu ompeneneHuu KpyTAIIET0O MOMEHTA B
J1000M TMOTNEPEYHOM CEYEHUU MCTO0JIb3YETCSl METO/] CEUCHUH.

CKpyuHBaKOIM MOMEHT CYHUTAETCAd TIOJOXHUTEIbHBIM, €CIH OH
CTPEMUTCSI TTOBEPHYTh OCTABIIYIOCS YacTh IO YaCOBOW CTpEJIKE MpPHU B3MISIAE CO
CTOPOHBI PACCMATPUBAEMOTO CEUCHUSI.

Omiopa  kpyTsamux MomeHToB (OMz) — Tpaduk pacnpeneieHus
KpYTAIIUX MOMEHTOB IO JUTMHE Opyca.

Ilpasuna nocmpoenus IMz.

-IIPOBOJIUTCS 0a30Bast IMHUS AMIOPHI TApaIEIbHO OCH Z;

-0a3oBasi JIMHUSL DMIOPhl  pa30MBAaeTCs HAa Y4YacTKU MEPHeHAUKYISpaMu,
OMYIIEHHBIMHU W3 TOYEK MPUIOKEHUSI CKPYUYUBAIOIIUX MOMEHTOB Ha 0a30BYIO
JIUHUIO,

-y4aCTKU HyMEPYIOTCH,

-OIIpeIeNIIeTCS Ha KaXXOM YYacTKe BEJIMUMHA KpyTsAlero Mmomenra (mo ¢. 1),
WCTOJIb3YSl METOJ CEUEHHU;
-cTpoutcst OM; B BUAE NPSAMBIX JIMHUH, MapAJUIEIbHBIX OCU C OpJIMHATaAMU B

COOTBCTCTBUHU C OIIPCACIICHHBIMHU PAHCC SHAYCHUAMHN KPYTAINIUX MOMCHTOB.
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Ilpumep nocmpoenus IM,

ni200m m zdm”;/m- 26 OUM

A A

#Ts
@ /@ /’@/ @ i MZ:ZmiZOCT.‘{
’ Mz, =0;

Mz, = - 200HM;
ﬁ j ' 49”2{””/ Mz = - 200 — 400 = - 600 uM;
500 Mz = - 200 — 400 + 600 = 0

600

Pucynok | - PacuerHas cxema k mpumepy.
Konmpons npagunvnocmu nocmpoenus yniopvl Kpymamux MomMeHmos:.

1.OM; — nipsimasi, napasienabHast 0a30BOM JIMHUY.
2. OM; ckauko00pa3HO U3MEHSET CBOE 3HAYEHHE B TOUKAX MPUJIOKEHUS CKPYUNBAIO-
IUX (BHEIIHWX) MOMEHTOB, BEJTUYMHA CKAaYKa ONPEEISIETCS BEIMYMHON CKpyYH-
BAIOIIET0 MOMEHTA.

3aoanue 0na npakmuueckou padomwi: 110CTPOUTH SITIOPY KPYTAILIUX MOMEHTOB
TS TIPEJIO’KEHHON B COOTBETCTBHH C BAPUAHTOM CXEMbI Harpyxenus (puc.2).

Xoa BbINOJTHEHUs1 padoThl.

1.3anucaTh ycnoBue 3aJJaHus U UCXOJIHbIE IaHHBIE B COOTBETCTBUU C BAPUAHTOM I10
Tabnue 1.

Tabnuua 1 - VMcxonuble 1aHHbIe K TpakTUdeckon padbote Nell

Ne \Y 61 M; M3 Mo [0} Ne M: | M2 | M3 | Mg O
cxema cxema
Bap. Hv | Hv | Hv | Hv | ¢! | Bap. Hv |Hm | Hv | Hm | ¢t
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 hi§ 700 | 900 | 800 | 2400 | &
4 r 80 900 | 750 | 2500 18 e 890 | 900 | 210 | 2000
5 hi§ 570 | 920 | 1510 | 3000 19 a 1360 | 870 | 540 | 2770
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6 780 | 950 | 450 | 2180 20 0 1390 | 460 | 900 | 2750
7 1000 | 200 | 700 | 1900 21 B 1620 | 140 | 780 | 2540
8 600 | 2700 | 2200 | 5500 22 r 1300 | 680 | 920 | 2900
9 680 | 1520 | 1200 | 3400 23 hi§ 1000 | 690 | 520 | 2210
10 790 | 1300 | 810 | 2900 24 e 780 | 750 | 870 | 2400
11 3530 | 690 | 580 | 4800 25 a 2500 | 920 | 880 | 4300
12 560 | 740 | 920 | 2420 26 0 1090 | 560 | 840 | 2490
13 730 | 1680 | 990 | 3400 | S 27 B 800 | 920 | 780 | 2500 | ¥
14 1570 | 1560 | 870 | 4000 28 r 580 | 630 | 800 | 2010

2. BBINOTHUTB CXEMY Harpy>KeHUsi B COOTBETCTBUH C BAPUAHTOM (PUCYHOK 2)

&

Pucynok 2 - CxeMbl Harpy>keHusi K mpaktudeckoi padorte Ne 11.

70




3.0npenenuTs BEIMUYUHY CKPYUHUBAIOIIUX MOMEHTOB IO (hopMyIie

_P-10°
w

M

, Hwm

4.ITpoBecTr 6a30BYIO JIMHUIO SITIOPHI MApATJICIBHO OCH Z;
5.ba3oByt0 nMHUIO SMIOpHl  Pa3OUTh HAa YYACTKH MEPICHIUKYISApaMHU,

OIIYIICHHBIMH M3 TOYCK IMPUJIOKCHUA CKPYUYHBAIOIINMX MOMCHTOB Ha 68,30BYIO

JIUHUIO;
6.Y4acTku mpoHyMepOBaTH;
7.01npenentb Ha KaKJIOM y4acTKe BEJIMYMHY KpyTsilero Momenrta (mo ¢. 1),
WCTOJIb3YSl METOJ CEUEHHU;
8.IToctpouts OM; B BUJIE IPSMBIX JTUHUHN, apaJICIbHBIX OCH C OpJIMHATAMU B
COOTBETCTBHH C OIPE/ICIICHHBIMU PaHEee 3HAUCHUSIMU KPYTSIINX MOMEHTOB
9.ITpOKOHTPOIMPOBATH MPABUIBLHOCTH TOCTPOCHUS AMIOPHI.
10.ChopmynupoBath BHIBOJ IO padoTe.
11..OTBETUTH HA KOHTPOJIBHBIE BOIPOCHI.
1).Kakue BHyTpeHHHE CHIIOBBIE (PaKTOPHI BOSHUKAIOT B TIONIEPEYHOM CEUCHUH MPH
KPY4YECHHUH?
2).3anumuTe GopMyiTy IS OTpeieTICHHUS KPYTAIIIETO MOMEHTa B JIFOOOM
MTONEPEYHOM CEUCHUH?
3).Uem 00yCIIOBIIEHBI CKAYKH HA SIIOPE KPYTAIIUX MOMEHTOB?

4).Kakoii muHuel n300pakaeTcs dMopa KPYTAIIUX MOMEHTOB?

CrTpykTypa oT4eTa 10 NPaKTHYEeCKOM padore.
1.Homep 1 Ha3BaHWE MPAKTUYECKON pabOTHI.
2.1enn:
3.3aanue K mpakTU4YeCKOM padore.
4. Cxema HarpyeHHs.
5. Ucxonuwle naHHEBIE.
6. Onpenenenre BeTMUNHBI CKPYUHNBAIOIINX MOMEHTOB.

7.OnpeneneHne KpyTIIMX MOMEHTOB Ha KaXKJIOM Y4acTKe U ocTpoeHne M,
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8.BriBo1 110 pabore.

9.0T1BeTHI Ha KOHTPOJIBHBIC BOITPOCHI.

IIpakTuueckas padora Nel2
Ha3Banue npakrnyeckou padoThbl: BeIITONIHEHNE PACYETOB HA TPOYHOCTD U
KECTKOCTb IPU  KPYUYCHHH.
Ilenw: OcBoeHNE METOAMKY PACUYETOB HA IPOYHOCTh U KECTKOCTh IIPU KPYUEHUU.
Ymenua: onpedensmo nanpsasicenus 6 snemenmax KOHCMpPYKYuu.
3nanua (akmyanuzayus): - MemoouKa paciema 31emMeHmo8 KOHCMPYKYuti Ha
NPOYHOCMb, dHcecmKocmyb (YCIIOBUE IPOYHOCTH U HKECTKOCTU IIPU KPYUEHUH,

CTIOCOOBI 00ECTICUEHHS TPOYHOCTH U KECTKOCTH)

Teopernyecknii MmaTepuaJl.

Kpydennem Ha3plBaeTcs TakoWl BHJ HarpyXeHus, MpU KOTOPOM B
IIOTNIEPEYHOM CEUYECHHH AJIEMEHTA KOHCTPYKLHUH BO3HHUKAET TOJIBKO OJWUH BHYTPEHHHMU
CUJIOBOM (haKTOp — KPYTAUIUN MOMEHT M ;.

BenuunHa KpyTsmero MoMeHTa B JIIOOOM IONEPEYHOM CEYEHUU
onpeaensieTcs anredpandecko CyMMON CKPYyYMBAIOIIMX MOMEHTOB, TPUIIOKEHHBIX K
ocTaBIIecs yacTu. M ;=) M i ocry (1). Ilpu ompeneneHuu KpyTsAIIEro MOMEHTA B
JH000M MOTEPEYHOM CEUEHUHU UCTIOJIB3YETCSI METO/ CEUEHUI.

CkpyyuBalOIIMiA MOMEHT CUMTAETCS IMOJOKUTEIbHBIM, €CJIU OH
CTPEMUTCSI NOBEPHYTh OCTABLIYIOCS YacTh II0 YAaCOBOM CTPEJIKE NPHU B3IVISAE CO
CTOpPOHBI PACCMaTPUBAEMOT'0 CEUEHHSI.

CymHoCTh MPOBEPOYHOT0 pacyeTa Ha MPOYHOCTh MPU KPYUEHUHU 3aKI0Ya-
€TCsl B OIPEIeJICHUH MaKCUMAJIbHBIX HANpsKEHUI B HanboJiee ONacHOM CEYeHHUH U B
CPaBHEHUU UX C BEIMUYMHOM JTIOMyCKAEMbIX HAMPSKEHUM, T. €. IPOBEPUTDH BBITIOTHE-

HHC YCJIOBHA IMPOYHOCTHU HA KPYUYCHUC.

M
TKpmax = V\Z/max < [Tch]

p

rie Mzyax — HAaMOOIBIIMK KpyTALIMIA MOMEHT , HMm
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[t«p] - DOmyckaemoe KacaTenbHOE HanpshKeHHst Kpydenus, H/mm?
Wp — 0JIpHbI MOMEHT COIPOTHBIICHHS MTOIEPEYHOTO CEUEHUS, MM -
reOMETPUYECKast XapaKTEPUCTHKA TPOYHOCTH MOMIEPEYHOTO CEUCHUS TIPU
Kpy4YCHUH;

Wp = 0,1 d® — 151 KpyIIIOro NONEpeYHOro CEYEHHUS,

W5 = 0,1d3 (1-0%) — 1151 KOIIBLIEBOTO CEYEHHS

d
r71e «- KO3POUIIUEHT KOJbIA a = 4
0

CYHIHOCTI) IMPOBCPOYHOTI'O paCUCTa 3JICMCHTA KOHCTPYKIINH HaA JKCCTKOCTD
IIPpHU KPYUYCHHNH 3aKII0YaCTCA B OIIPCACIICHUHN MAKCUMAJIbHOT'O OTHOCUTCIIb-
HOT'O yIjia 3aKpy4YrMBaHHA U B CPAaBHCHWH €I'0 BEJIMYUHBI C JOITYCKAaCMbIM

3HAYCHUCM, T.C. IIPOBCPACTCA BBIIIOJIHCHUC YCIOBUA JKCCTKOCTHU!

M
ZMmax <
G-I _[¢0]’

p

DPomex =

rie G — MOyJIb IONEPEYHOM YIIPYTOCTH, XapaKTEPH3YIOLINM JKECTKOCTh
MaTepuasa npy KpydeHUH;
| p- MONSPHBIA MOMEHT HHEPLIMH HONEPEYHOTO CEUEHHUS, MM
reOMETPHYECKAsk XAPAKTEPHCTHKA JKECTKOCTH MONEPEYHOrO CEYEHHMS TIPHU
KPYYEHUH;

~JIsL KpyTa I, = 0,1d* mm?;

-juist Kpyrosoro kosbua |, = 0,1d%(1-a%),

rje o- KO3 UIIMEHT KOJblla o = FO

3amanue k npakTu4yeckoit padore: IIpoBepuTh TPOUYHOCTH U KECTKOCTH CTATLHOIO

JUIS  CXeMbl HarpyxeHus (pucyHOK1) COOTBETCTBYIOIIEH BapHaHTy.

HpOﬂHaJ'II/IBI/IpOBaTB MMOJYYCHHELIC PE3YJIbTAThl, B CJIy4aC HC BBLIINNOJIHCHUA yCJ'IOBI/Iﬁ

IIPOYHOCTH U JKCCTKOCTHU IIPCIAJIO0KUTHb BaPpHUAHTHI BBIIIOJITHCHHA YCJIOBI/Iﬁ IMPOYHOCTH U

KECTKOCTH.
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Xoa BbINOJTHEHUST padOThI

1. 3ammcath 3aJaHNUC U NCXOJHBIC TaHHBIC B COOTBCTCTBHUU C BApHUAHTOM I10

Tabmunel.

Ta6muma 1 - MUcxoansie naHHbIC K TpakTHUeckoit padore Nel2.

Pasmepsl JHomyckaemoe
= Q in y 5
= E MOTIEPEYHOTO E Mommocts, kBT = = | xacatenbHoe E = E
§ g_% g % E HanpspkeHne | 8 E §
2w % g CEUEHHUS, MM § P = § [, é g g
= | 28 A Y E.38¢
3 H\ MM? =& & 58
1 d=20 1 35 |20 | 15 20
2 d=25 2 150 | 100 [ 50 45
~
P
3 g 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 S d=55; do=48 7 100 | 65 | 25 35
8 2 d=64; do=56 8 90 |4 | 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
>
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 S D=68 d=60 2 70 | 60 | 40 25
¥
23| ¢ d=75; d=68 3 55 | 40 | 18 32
24 | & d=85; d=78 4 65 | 55 | 35 35 30 0.022
25 g d=56; d=50 5 40 |30 | 30 16
26 Z d=86; d=76 6 100 | 18 | 50 20
27 d=80; d=75 7 90 |25 ] 40 20

2.BBINOMHUTE CXeMy Harpy>KeHusi B COOTBETCTBHHM ¢ Tadnuieil 1 u pucynkom 1.
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Pucynox 1 - Cxembl Harpy>XeHus K pakTuyeckon padorte Nel2
3. OnpenenuTs BEIMYUHY CKPYYUBAIOITUX MOMEHTOB

3
m=P10
w

rae P — momnocTh, KBT
® — YIJI0Basi CKOPOCTh, ¢
4. OnpenenuTh YpaBHOBEIINBAIOIINN MOMEHT U3 YCJIOBHs pPABHOBECHSI:
Z M iz ocr. u. =0
5.Ucnonb3ys MeTo1 ceUeHU MOCTPOUTD AMIOPY KPYTALUIUX MOMEHTOB DM,
6./l HanOoee OonmacHOro yyacTka Bajia (CM. SMIOPY KPYTSAIIMX MOMEHTOB)
OTIPEACIUTh MAKCUMAJIbHbBIE HAMIPSKEHHSI KPYUECHHUS B IOTIEPEYHOM CEUECHHUU.
7.IlomydeHHoe 3HaUEHWE HANPSHKEHUS] CPABHUTD C JIOMYyCKaeMbIM HaNPSHKEHUEM

M CACJIATh BBIBOJ O IIPOYHOCTH.
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8.1IpoBepUTH BBIIOJHEHUS YCIOBHE KECTKOCTU U CHIENATh BBIBOJ 00 0OecrieueHUH
KECTKOCTH.
9. B citydyan HEBBIIIOJIHEHUS OJTHOTO U3 YCIOBHM MPEAJIOKUTH BO3MOKHBIE BAPUAHTHI
UX BBIIIOJHEHMUS.
10. CpopmynupoBaTh BEIBOJ 1O paboTe
11. OTBETUTH HA KOHTPOJILHBIE BOIPOCHI:
1).Kakue BHeIIHUE Harpy3KH CIOCOOHBI BBI3BATh KPyUCHUE?
2).HazoBuTe BHyTpeHHHII CHIOBOM (DaKTOp, BOSHHMKAMOIMIMI mpu KpydeHwnn. Kak
OIIpE/IEIISAETCS €r0 BEJIMYMHA U 3HAK B JIFOOOM MONEPEYHOM CEYEHHUU?
3).CymHOCTh POBEPOYHBIX PACYCTOB HA MMPOYHOCTh M KECTKOCTh MPH KPYUCHUU?
4).Ha3oBHTE T€OMETPUUECKUE XAPAKTEPUCTUKHU )KECTKOCTU M MPOYHOCTH ITOTIC-
PEYHOTO CeUeHUs MpU KPyUEHUH.
CTpyKTypa oT4eTa 110 NPpaKTHYEeCKOM padore
1. Homep u Ha3zBaHue pabOTHI.
2.1lenp
3.3amanne 1 UCXOIHBIE JaHHBIE
4.Cxema HarpyKeHus
5.0npeneneHne BEIMYUHBI CKPYyUYUBAIOIIUX MOMEHTOB.
6. Onpenenenne BeTMYUHBI YPaBHOBEITUBAIOIIETO MOMEHTA.
7.IlocTpoeHue 3Mopbl KPYTAIIUX MOMEHTOB U ONPE/IeNIEHNE TOJI0KEHUS
HanboJiee OMacHOTO CEUYEHHUS.
8.0mpeneneHne BeTNYNHBI MAaKCUMaJIbHBIX HAMIPSDKEHUN KPYUYEHUSI.
9.BriBo21 06 0OEcTieueHnH MPOYHOCTH.
10. IIpoBepka xecTKoCcTH HanboJiee OMMACHOTO CEUSHUSI.
11. BoiBoa 00 oOecriedeHHH KECTKOCTH.
12. BeiBoj 110 pabore.

13. OTBeTHI Ha KOHTPOJILHBIE BOIPOCHI.
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IpakTnueckoe 3ansiTue Ne 13.

Ha3zBanue npakTudeckou padorpl: [locTpoeHre 3110p MONEPEUHBIX CHIT
1 M3rH0AOIIUX MOMEHTOB.
Heab: ocBOCHHE METOIUKU MOCTPOCHHUS S0P MOMEPEUHBIX CHIT U U3THOAIOIINX
MOMEHTOB.
Ymenusa (3neMeHThl): onpedenimv HanpANCEHUs 8 IEMEHMAX KOHCMPYKYULL
(ompezeneHue MooXKeHus: HanboJiee OMacHOTO CEUEHUs)
3nanusn (akmyanuzayus): MemoouKa pacuemos 21eMeHmo8 KOHCMPYKYUll Hd
NPOYHOCD

Teopernyeckuii MmaTepuaJl

N3rub — 1o Takoil BuA Harpy>keHus Opyca, Ipu KOTOPOM B €ro MOMEPEYHbIX Ce-
YEHUSIX BO3HUKAIOT U3rudaroniye MOMeHThI. M3rud, npu KOTOPOM B MONEPEUHBIX CE-
YEHUSAX KPOME U3THOa0IIUX MOMEHTOB BO3HUKAIOT U MONEPEYHBIE CUJIbI, HA3bIBACT-
Csl IOTIEPEYHBIM; €CJIM MTONEPEYHbIE CHIIBI HE BO3HUKAIOT, TO M3rU0 HA3bIBAETCS YKC-

TBIM.

Benuuuna nonepetmoﬁ cuabl B IIOOOM IONECPEYHOM CCUCHUU ONIPEACTIACTCA ajreo-
pqueCKOﬁ CYMMOﬁ BHCIIHUX CUJI, IPUJIOXKCHHBIX K OCTaBIIICHCS YaCTH:
Qy :Z I:iy OCT. 4.
Hpa@uﬂo 3HAKO6 nonepevHvix cui.’ MomncpeuHas Cujia CYUuTacTCs 110J10-
)KHTGJ’H)HOﬁ, CCJIM: BHCHIHAA HArpy3Ka CTPCMHUTCA IIOBCPHYTHb OCTABIIYIOCA
49aCTb BOKPYT pacCMarpuBacMoro CCUCHuUA 1o YacoBOM CTpPCIIKE, €CIIN

MIPOTHUB YaCOBOM CTPEIKHU — OTPULIATEIBHOM.

Hzeubarowuit momenm B IPOU3BOIHLHOM IOIIEPECYHOM CEUCHUHU YHUCICHHO
paBeH anredpandecKoi CyMMe MOMEHTOB BHEIIIHUX CHII, TIPUIOKEHHBIX K OCTaB-
IICHCS YaCTU OTHOCUTENILHO paccMaTpuBaeMoro ceueHus:M x = Y M ceu(Fiyocr. 4.)

IIpasuno 3naxos uzeubarowux momenmos. ( P MBICICHHOM 3aKpEIUIEHUH B
paccMaTpUBaEMOM CEUCHHHM), M3THOAOMIEMy MOMEHTY MPHIIMCHIBACTCS 3HAK ILIIOC,
€CIIM BHEIIHsISI Harpy3ka HM3rM0aeT OCTaBIIYIOCS YaCTh BBIMYKIOCTBIO BHHU3, €CIH

BBIITYKJIOCTBIO BBEPX — TO 3HAK MHUHYC.
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Ilpasuna nocmpoenus InOp nonepeuHvlIxX CUl HO XAPAKMEPHbIM NOYKAM

1. B KOHIIEBOM CeYeHHH IOIIEPEYHas CUJia paBHA HYJIIO, €CJIM HE MPUIIOKEHA
cOCpeoTOYeHHas cuiia (AKTUBHAS WJIM pEaKTUBHA).

2. TlonepeuHas cuiia CKA4YKO00OPa3HO U3MEHSET CBOE 3HAUCHHE B CEUCHUH, B
KOTOPOM MPUIIOKEHA COCPEAOTOUEHHAS CUIIA, BEJIMYMHA CKAYKa PaBHA BEJIMUYUHE
IIPUIIOKEHHOU CUIIBL.

3. Ha yuacTke, Harpy»€HHOM paBHOMEPHO paCIpeeICHHON Harpy3Koii, aIopa
n3o0paxkaercst NpsiMOil JIMHUEH, HAKIIOHEHHOW K OCH OaJIKH.

4. Ha ydactke, CBOOOJHOM OT JI€UCTBUS pABHOMEPHO PACIIPECIICHHON HArpy3KH,

OIIIOpa- 1npsamMasd JUHUA, ITapaluICIIbHasA OCH.

Ilpasuna nocmpoenus InOp u3zzuOAOUWUX MOMEHMOE NO XAPAKMEPHBIM MOYKAM '
1.B koHLEBOM ceyeHHM H3rMOAOIMii MOMEHT paBeH HYIIO, €CIM HE IPHUIIOKCH
BHEIIHUM COCPEIOTOYEHHBI MOMEHT. ECIM K€ B KOHIIEBOM CEUEHUM NPHUII0KEHA

napa Cwi, TO U3ru0aroInii MOMEHT PaBEH MOMEHTY MPUIIOKEHHOMN Haphbl.

2.M3rubaroniyii MOMEHT CKA4K000Pa3HO U3MEHSIET CBOE 3HAUCHUE B CEUCHUH, B
KOTOPOM MPHUJIOKEH COCPENOTOUEHHBIA MOMEHT, BEJIMYMHA CKA4YKa PABHA BEJIMUMHE
MIPUJIOKEHHOTO MOMEHTA.
3.Ha yuactke, Harpy>keHHOM paBHOMEPHO pacHpeeIeHHON Harpy3Koi, dIopa
n300paxkaeTcsi KBaipaTUUHOM MapaboIion, 0OpallleHHOM HaBCTpeUy Harpy3Ke.
4. Ha ydacTtke, cBOOOJHOM OT JCHCTBHS PaBHOMEPHO PACHPEICIICHHOW Harpys3KH,
3II0pa — HAKJIOHHAs MpsiMast.
5.Ha yyacTke nelcTBUS paBHOMEPHO PacIpeACIEHHON HAarpy3KH B TOUKE, /1€ AII0pa
MOTIEPEYHBIX CHJI TJIABHO MEPEXOJIUT Yepe3 HOJb, Ha JIIOPE U3THOAIOIINX BOZHUKAET
IKCTPEMYM.

AHanu3 SIIophl U3THOAIOIIMX MOMEHTOB IO3BOJISIET OINPEACIUTh IMOJIOKEHUE
Hanbosiee OMAcHOTO ce4YeHUs (M0 BEIMYMHE MAaKCUMAaJIbHOTO H3THOAOIIETO

MOMEHTA).
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Konmpons npasunsnocmu nocmpoennuix Iniop:
1.9Q ckauko00pa3HO U3MEHSET CBOE 3HAYCHUE B TOUKAX MPHIIOKEHUSI COCPEIOTO-
YEHHBIX CHJI, BEIMYMHA CKauKa OMPEACIIICTCS BEIMUYNHON MPUIIOKEHHON CHJIBI.
2. DQ — npsmasi, mapasuiesibHasi OCH IIOPHI HA YYacTKaX, CBOOOJIHBIX OT ACHCTBUS
PAaBHOMEPHO pacIpeie/IeHHON Harpy3KH M HaKJIOHHAS MPsSMasi Ha Y9acTKax JCUCTBUS
pPaBHOMEPHO paclpeeIeHHON Harpy3KH.
3. OM ckaukoo0Opa3HO HM3MEHSET CBOE 3HAUYEHHE B TOYKAX MPUIOKEHUS cocpe-
JTOTOYCHHBIX MOMEHTOB, BETUYMHA CKaYKa OMPEACISICTCS BETUIMHON MTPUITOKEHHOTO
MOMEHTA.
4.OM- HakJOHHAasl TpsMas Ha y4acTKaxX, CBOOOJHBIX OT JIEUCTBHUS PABHOMEPHO
pacripesieIeHHON Harpy3ku M mapaboJia, oOpallleHHas BBIMTYKJIOCTHIO HaBCTPEUy
Harpy3Kke Ha y4acTKax JCHCTBHUS paBHOMEPHO paclpeleICHHON Harpy3KHy.

Ipumep: [TocTpouTh 3MIOPHI NOMEPEYHBIX CUIT U U3THOAIOIINUX MOMEHTOB (pHcC.1)

WY
Ru-dScH  m=70kHm , : 2
25xH ’ g =SKH/n | fm e
< ' > i 4 IK'J P+t ¥l
2m 2m _1%7; | &M i
20 20 ! x
L& [T *b
o T T | | 1 1 . _5__’ 1 905 /K/"')
:(.3 | N .
25 s 40 #
el L]
o OF ; || Nom/( xHm)
50
Pucynok 1 - PacuetHasi cxema K npumepy.
Pewenue:

1.Onpenenenune peakuuii CBA3€H.
1.1 MaA=0; 252+ 10+(5-8):6-Rg-10=0
-Rg-10 =50-10-240; R =20 (xH)
1.2.> Mp=0; -25-12+RA-10+10—- (5 8)-4=0;
Ra -10 =300 — 10 +160; Ra =45 (xkH)
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1.3.IIpoBepka npaBUIBHOCTH PELIEHUS: 10Ka3aTh, 4To ) Fiy = 0
YFiy =-25+45-(58) +20 =-65 + 65 = 0.
2.IToctpoenue smropsl orepedHbix ¢t (3Qy)
Qv =2 Fiyocru, KH

Qyo =-25 (o mpaBMITy KOHIIEBOTO CEYCHH)

Qe ya =-25; QP =-25+45=20

Qvc =-25 +45=20; Q vg =- 20 (mo nmpaBm1y KOHIICBOI'O CCUCHHSI)
3. [TocTpoeHune >MIOphI H3rHOAIUX MOMEHTOB (DMy)

M x =3 M ce (Fiy ocr. «.), KHM

M o =0 (o mpaBuTy KOHIIEBOTO CEUCHU)

M =-252=-50

Meresa o = -254+452=-10

M e, = -254+452 +10=0

M xg =0 (1o mpaBMITy KOHIIEBOT'O CEYCHHUS)

Ha yuacTke aeiicTBusI paBHOMEPHO pacnpeesieHHON Harpy3ku DQy MmiIaBHO
nepexoauT gepes «0», T03TOMy Ha SITI0pe N3THOAIOINX MOMEHTOB B Touke K
BO3HUKAET IKCTPEMaJIbHOE 3HAUCHUE MOMEHTA.

N3 ycnoBus Qyk = 0 onpenensiem nnuny ydactka BK (puc.2)

?_—j'ﬁ"ﬁr“” ]LQDFH

P

Pucynok 2 - Cxema aJist onpeeneHus 3KCTPEMaIbHOIO MOMEHTA.
Quk=-20+5x=0; 5x=20; x=4(m)
Onpenenum MOMEHT B Touke K:
Mg =20- x — (5- x) 'x/2 =20- 4 —5- 4- 2 =40 (xHm)
3ajaHne K NPaKTU4eCKOl padore:
JUi 3aJaHHBIX CXEeM Harpy>keHus OalloK: ONpeAesuTh PeaKIUU CBA3EH, MOCTPOUTD
SMIOPHI MOTIEPEUHBIX CHJI M U3THOAOIIMX MOMEHTOB (PUCYHOK 3), OTPEICIHUTh

I10JIO’)KEHNE HanboJiee OMacHOIO CEYEHUS.
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1.3anucarp 3aaHUE U BBIOPATh UCXOHBIC TaHHBIE B COOTBETCTBUH C BAPUAHTOM
o Taosmme 1.

Ta6nuna 1 - Mcxoanele naHHbIC K TpakTHYecKor padote Nol3.

Ne

Bapu- Ne cxeMmbl Fi,kH F2 kH q, kH/™m m, kKHm

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

2.BBINOIHUTE CXEMY Harpy»eHus B COOTBETCTBUHU C BApUAHTOM MO Tadsuie 1 u
PHUCYHKY 3.
Fa _AS)——\/
X I
I “ =

1M

1M

4m
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Pucynok 3 - CxeMbl Harpy>keHus K npakTudeckoit padote Nel3.
3.0mnpenenuTs peakluuu cBs3eH (A1 ABYX OMOPHOM OaKkn):
3.1.3aMEHHUTH CBSA3U PEAKLMAMU CBS3EM;
3.2.cocTaBUThH YpaBHEHUS pPAaBHOBECHS U OMPENICIUTh PEAKIIUU CBSI3CH;
3.3.1IpOU3BECTU KOHTPOJIb NIPABUIBHOCTH OMNPENEIICHHBIX PEAKIIUI.
4.Iloctpouts IQ:
4.1.onpenenuTsh BEIMYUHY TOTIEPEYHON CHIIBI B XapaKTEPHBIX TOUKaX (B CEUCHUAX
MPUJIOKEHHUS COCPEIOTOUEHHBIX CHJI PacyeT MPOU3BECTH IBAXKABI: CIIEBA U CIIPaBa OT
CeUeHUs);
4.2. noctpouts IQ MO MOTYYEHHBIM OPJUHATAM.
5. Iloctpouts OM:
5.1. ompeaenuTh BEIUYMHY U3THOAIOIIETO MOMEHTA B XapaKTEPHBIX TOUKaxX (B ce-
YEHUSIX IPUIIOKEHUSI COCPEIOTOYCHHBIX MOMEHTOB pacueT MPOU3BECTU ABAXKIbI:
CJIeBa U CIIpaBa OT CEUCHHUS);

5.2. moctpouth DM MO MOTYyYEHHBIM OPAMHATAM.
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6. [Ipou3BecT KOHTPOJIb MPABUILHOCTH MOCTPOCHHBIX SITIOP.
7. OnpenenuTsb Moja0KeHne HanboJiee OMacHOTO CEUCHUS.
8. ChopmynmupoBaTh BBIBOJ O padoTe.
9.0TBeTUTH HA KOHTPOJILHBIE BOIIPOCHI.
1).Kakue BHyTpeHHHE CHIIOBBIE (PaKTOPHI BOSHUKAIOT B TIOTIEPEYHBIX CEYCHUSIX
MIpH MOTIEPEYHOM U3rHoe?
2).3anumuTe GopMyITy I ONPEICICHUS TONEPEYHON CHIIBI, YKAXKUTE TPABUIIO
3HAKOB.
3).3anuiuTe GopmyIty It OTpeACTICHHS N3rHOA0IEr0 MOMEHTA, YKAKUTE
IPAaBUJIO 3HAKOB.
4).00bscHUTE TPUIMHY CKAYKOOOPa3HOTO H3MEeHEHUs opauHaT DQ u OM .
5).C kakoii nenbio crposatces 2Q u OM?
CTpyKTypa oT4eTa 110 NPAKTHYECKO padore
1.Homep u Ha3BaHue pabOTHI
2.1lenb:
3.3amauga Nel.
3.1.Cxema HarpyxeHwusl.
3.2. UcxoaHble TaHHBIE:
3.3. PacueT peakiuii cBs3ei.
3.4. Onpenenenue BeIMYMHBI TIOTIEPEUHOM CUIIBI B XapaKTEPHBIX TOUKAX U
noctpoerue Q).
3.5. Omnpenenenne BeIMYMHBI U3rMOAIOIIEr0 MOMEHTA B XapaKTEPHBIX TOUKAX U
noctpoernue OM.
3.6. KoHTpOosh MpaBUIbHOCTH TOCTPOSHHBIX JITIOP.
3.7. OnpeneneHue MojaoKeHUsT HanOojIee OMacHOTO CeYCHUS.
4.3amaua 2.
4.1.CxeMa Harpy»xeHusl.
4.2. cxonHble TaHHBIE:
4.3. OnpeneneHue BEIMYUHBI IOTIEPEYHON CHITBI B XapaKTEPHBIX TOYKAX U

noctpoerue Q.
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4.4. OnpeneneHre BETUYMHBI U3TH0AI0IIEr0O MOMEHTA B XapaKTEPHBIX TOYKAX U
noctpoenue OM.

4.5. KOHTpOb IpaBUIBHOCTH MTOCTPOEHHBIX 3ITIOP.

4.6. OnpezeneHue Noja0KeHUs: Hau0oJIee ONaCHOTO CEYEHUSI.

5. BeBog o pabore.

6. OTBETHI HA KOHTPOJILHBIE BOIIPOCHI:

IIpakTHyeckas padora Neld.

Ha3Banue npakTu4yeckoii padotbl: Pacuer Ha MPOYHOCTH MPH U3TUOE.

Heab: ocBoeHME METOAMKH MPOYHOCTHBIX PACUYETOB OaJlOK, M3TOTOBJICHHBIX W3
MJIACTUYHBIX MaTEPUAJIOB.

Ymenun (snemenmol). onpedensimv HANpsiCenus 6 IIEMEHMAX KOHCHMPYKYULL
(ompeneneHue MoNoXKeHUsI HaMOOJIEe OMACHOTO CEYEHHs NPU M3rude, IPOBEPOUHBIN
pacyeT Ha MPOYHOCTh IPH U3rH0e)

3nanua (akmyanuzayus). memoouxka pacdema dNeMeHmo8 KOHCMPYKYUl Ha
npoyrnocmys (IpaBUiIa MOCTPOEHUS 3IIOP NONEPEUHBIX CHUII U NU3TMOAIOIINX MOMEHTOB,

yCIIOBHE MPOYHOCTH MIPU U3THOE, CYIIHOCTh POBEPOYHOI0 pacyeTa Mpu U3ruoe)
Teopernuecknii MaTepuaJl

[Ipu m3rube pacyeT Ha MPOYHOCTH MPOU3BOJAT MO HOPMAIbHBIM HANPSHKEHUSIM
u3ruoa. CymHocTh pacyera Ha MPOYHOCTH 3AKIFOYACTCS B OIPEACIICHUH
MaKCUMaJIbHbIX HANpPSKEHW B HamOoJiee OMAaCHOM CEYEHHH U B CPABHEHUU HX

BCJIMYUHBI C JOIIYCKACMBIMU HAIIPAXKCHUSAMU

Ycnosue npoinocmu 0151 NJIACMUYHBIX OAI0K

e = < [0]
WX
Oceeoit momenm conpomuenenusn Wy N pa3IMUHBIX CEUCHHI- TEOMETPUYECKAs
XapaKTEPUCTHKA TPOYHOCTH MOMEPEUHOTO CEUSHUS TIPH U3rHOe:
-JUIsL KpyTa W, =0,1-d?
-nns kpyrosoro konmsua Wy = 0,1-d3(I-a%)
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-1 IPSIMOYTOJIbHUKA W, = —

Ha ocHoBanum YCJIOBUA NPOYHOCTH BO3MOKHBI TPH BHUld PACUYCTOB!

1.nposepounwviii (npoBepsieTcsi 0oOeCHeYeHUE MPOYHOCTH BBIIOJHEHUEM

o = = <[o]

X

YCIJIOBHSI IPOYHOCTH); o

2. npoekmmulil (OTIPENIEISAIOTCS pa3Mephl MOMEPEYHOTO CEUCHNS )

Wx > MXmax .

o]

3.0npe()eJ1eHue 6E/IUYUHDBI MAKCUMAIDHO 00nycmumoﬁ 6HeuwlHeu HAZPpY3KU

Mymax < Wx'[G]
IIpumep pacuera: [IpoBeputh MPOYHOCTH IBYX OMOPHOU Oanku (pucyHokl), eciu

[6]=160 B/MM? IS cemyromMX BapMaHTOB: a) IONepedHoe cedeHue: kpyr d=90

MM; 0) momepeuHoe ceueHue : npsmoyroiabHuk h=80; b = 50 mm
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Pucynoxk 1 - PacueTHast cxema K npumepy.
1.Onpenenenune OMOpHBIX PeaKUU U MPOBEPKA MPABUIBHOCTH HalICHHBIX
3HAUYCHUI: M= 0; -F1-Od +RyBI +M> +F,-C/[{— M1 =0 (1)
Pewas ypasnenue (1) nomyunm Rg = 10KH .
YMp=0; -F1-OB—Ry BA—-F,;BC+ M,—M;=0(2)
W3 ypaBuenus (2) Ry =-22xkH
T.x. peakuus Rp mony4yusiach co 3HAKOM MUHYC, TO U3MEHSAEM €€ MepBOHAYaIIb-
HO€ HaIlpaBJICHUE Ha MPOTHUBOIOJIOKHOE. VIcTHHHOE HampaBiieHue peakuuu Ry —
BHHU3.
[Tposepka: ) Fiy=-F1 +Rg+ F,—R;=-18 +10 + 30 — 22 = 0.
VYpaBHeHue paBHOBecHs cTaTUKM y Fiy = 0 BBIOJIHAETCS, CIE€A0BATEIBHO
peaKkLMu Onop omnpenesaeHbl BepHoO. [Ipyu mocTpoeHnt 31op UCIONIb3YEeM TOJIbKO

VWCTUHHBIC HAITPABJICHUS PEAKIIUA OTIOP.
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2. Bwinenum Ha 6anke xapakrepHsie Touku: O, B, C, JI.
3. OmnpenenseM B XapaKTEpHBIX TOUKAX 3HAYEHUS MomnepeuyHon cuibl Qy u
CTPOMM 3MIOPY NONEPEUHBIX CUII ClIeBa HApaBo: Q=3 Fjocru,
Qyo = -F1 = -18kH;
Qve™*™ = -18kH; Qv = -18 + 10 = -8(xH);
Qvc** = -18+10= -8 (xH); Qv = -18+10 + 30 =22 (xH);
Qv =-18 +10+30=22(xH); Qyg™** = -18+10+30-22=0
4.0npenensieM B XapaKTEPHBIX TOYKAX 3HAYEHUS U3rubaromero Momenta My,
Y CTPOHM 3ITI0PY U3THOAIOIIMX MOMEHTOB CJIeBa HAIPABO:
My, = 0; My =- 180OB=-18:5=-90KHuwm;
My P®= -F1- OC +RB-BC + M=-18-9+ 10-4 + 10 = - 112( xH m);
My = -F1- OC+ Rg'BC = -18-9+ 10-4= -122(xH m)
My, = -F1- O+ Rg* BA+M,+F,- CI=-18-15 4+ 10-10 +10 + 30:6 =
=20( xkHwm)
My P = -F1 - O[] + R ‘BI+Ma+F, «CIl — M;=-18-15+10-10+10+430-6-20 =
=0
5. OnpenernsieM MOJIOKECHHE HanOoJIee OMACHOTO CceueHus (aHATU3upyss DMy) !
HanOosee ormacHoe ceueHue B, T.K. Mymax =122 xHm =Mp,
6.1IpoBepka mpoyHOCTH HaKOOJIEe ONACHOTO CEYECHMUS:
6.1 ceuenue — npsmoy2o1bHUK € 3aJAHHBIM COOTHOLLIEHUEM CTOPOH.

_b-h?* 50.807

= = 53333 1) |

Ucnions3ys hopmyny W

IPOBEPSEM NMPOYHOCTH OAJIKH MO YCIOBHUIO TPOYHOCTH:

M
— Xmax S 1
= i < o]
6
o = 122-10 — 2280 H :
53333 MM

BoiBoa: mpoyHOCTH Oajiku He obecreueHa, T. K.

Omax =228,0 H\mm? > [6] = 160 v/MM?

6.2. ceuenue — kpye:
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Hcnonszys popmyny Wy = 0,1d3=0,1-903=72900mm*

[IpoBepsieMm NpOYHOCTH OaNKHU:

6
- :122-10 _ 2673 H2
72900 MM

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

3aganue: [IpoBepuTh MPOYHOCTH CTaNbHON Ganku, eciu [6] =160 w/MM?%. B
cllydae HapyIIeHHs IPOYHOCTHU MPEIOKUTh BO3MOXKHBIE BAPHAHTHI 00eCTIeUeHUS

IMPOYHOCTH.

XOI[ BBIITOJIHCHHUA paﬁoTbI

1. 3anucath 3aJaHUC, ITPUHATb HCXOJAHBIC ITaHHBIC B COOTBCTCTBUHU C

BapUaHTOM T0 Tabnuiiel.

Tabnuna 1 - Mcxoanble naHHbIe K TpakTUueckoi padbore Nold

[TapameTpsl
Nen
LU g, am | b.u . cxema [Tonepeunoe ceuenue
P | kM | kH/m ’ ’ ’
15 60 4 0,5 1,5 15 A Kpyr, d=50mm
Konso d=70mmMm
2 17 65 ) 0,6 1,6 1,7 b d0=60nn
[IpssmoyronsHuK
3 19 70 6 0,8 1,8 1,9 B h=80nn1, b=40Mn
4 20 75 7 0,9 19 2 T KBaapat, a=40mm
5 21 80 8 01 2 2,1 i Kpyr, d=70mm
Konbuo d=60mm
6 23 85 9 1 1 1,8 E 40= 5001
IIpssMoyronpHUK
24 90 10 1,1 | 23 2,7 A h= 60nm, b=40ny
25 95 11 0,9 2,1 2,5 B Kgagpat a= 50mMm
9 26 100 12 06 | 25 2,6 r Kpyr, d=60mm
Komabo d=50mm
10 28 105 13 08 | 23 2,4 pi d0=45Mm
[IpssMOyTONIBHUK
11 15 28 6 1 1,2 2,5 E h=70MM  b=30nM
[IpssMoyTrOnBHUK
12 17 29 9 0,8 1,5 2,8 A h= 581 b=30MM
13 19 34 7 0,7 1,6 2,6 b Kpyr, d=60mMm
Konbuo d=75mm
14 20 25 8 0,4 1,5 2,8 B d0=6501
[IpssMoyTrOnBHUK
15 21 42 5 0,5 1,6 2,8 r h= 45um b=25u
16 23 56 4 0,8 1,7 2,4 Jil| KBanpat a=60mMm
17 25 45 9 0,6 1: 2 E Kpyr, d=50mMm
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Kompmo d=70mMm
18 26 36 2 0,8 1,2 2,2 A d0=60MM
[IpssMoyronbHUK
19 28 35 4 0,5 1,8 2.1 b h= 70Mm b=50st
20 24 64 7 0,6 1,4 2,5 B KBagpar a=80mm
21 32 85 6 0,5 1,1 2 r Kpyr, d=70mm
22 28 76 10 0,6 1,2 2.1 Jil| KBagpar a=50mm
Konsmo d=80mm
23 17 45 4 0.7 1,3 2.2 E 40=T0MM
[IpssMOyronbHUK
24 35 58 5 0,8 1.4 2.3 A h= 45un b=25aut
251 97 1 8| 6 |09 | 15| 24 B Kpyr, d=65mwm
Komnpio d= 50mm
26 38 68 7 1,0 1,6 2,5 B d0= 40Mu
[IpssMOyTrOnBHUK
27 34 | 100 8 0,4 1,7 2,6 r h= 48ant b=250

2.BBImomHUTE cXeMy HarpykeHus (pPUCYHOK2) B COOTBETCTBHH C BAPHAHTOM.

v q A
ATl TIeL LY N
an b c )g%iﬂ F a Z4Z b c ém
a) 6)
o f\m(n&
'a,‘ b L 3%”
8)
q |F
LTI .
a’sle b S € ’éy
9

Pucynox 2 - CxeMbl Harpy>keHus K mpaktudeckoi padore Nel4
3.CBs131 3aMEHUTH PEAKIIUSIMU CBSI3EH.
4.0npenenuTh peaklunu CBs3€H, COCTAaBUB YPAaBHEHUSI PABHOBECHS ISl TUIOCKOM
MIPOU3BOJIBHOM CUCTEMBI CHII.
5.BBINOHUTE TPOBEPKY MPABUIBHOCTH OMPEAEIECHHBIX PEAKIUN.

6.0HpeI[eHI/ITB BHJI SITHOPHBI TOIICPCYHBIX CUJI HA KAKAOM YHACTKE B 3aBUCUMOCTU
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OT BHEIIIHEW HAarpy3K, BEIYUCIUTH BETUUMHY MTONEPEUHBIX CUIT B XapaKTEPHbIX
TOYKaX U MOCTPOUTH SMIOPY MOMEPEUHBIX CHIL.
7.0npenenuTts BU AMIOPHI U3TH0AIOIINX MOMEHTOB Ha KaXK/IOM Y4acTKE B
3aBUCUMOCTH OT BHEITHEN HArPy3KH, BBIYUCIUTH BEIMUUHY U3rHOAIONINX
MOMEHTOB B  XapakTEepHbIX TOYKAX M IMOCTPOUTH DIIOPY U3THOAIOIINX
MOMEHTOB.
8.0mnpenenuB nojiokeHHe Hanboiee OMAaCHOTO CEUYEeHHUS (110 AMIOPE U3rMOAIOIINX
MOMEHTOB) BBIIIOJIHUTH MPOBEPOUHBIN pacyeT Ha MPOYHOCTb.
9. [Ipoananu3upoBaTh MOTYUYEHHBIN pe3yIbTaT.
10.I1pennoxxuTh BapuaHThl 00ecriedeHs] MPOYHOCTH (ITPU HEOOXOTUMOCTH).
11.ChopmynupoBath BEIBOJ] 10 paboTe
12. OTBeTUTH HAa KOHTPOJIHHBIC BOIIPOCHI:
. 1) .Kakuie BHyTpeHHHE CHIIOBBIC (PAKTOPHI BOSHUKAIOT B MOMIEPEYHOM CCUCHHUH MTPH
MOTIEPEYHOM U3THOE?

2). 3amucaTh (GOPMYJIBI TS ONIPE/ICIICHUS MTOTICPEYHOM CHITBI U N3THOArOIIero
MOMEHTA B JII0OOM TMOMEPEYHOM CEYECHUU

3). Kak onpenemuTh BEeTMUMHY MTONICPEYHON CHITBI M H3THOAIOIIEr0 MOMEHTa B
KOHIIEBOM CE€YECHUU?

4).ChopMyIupyiTe CYIHOCTh MPOBEPOYHOTO M MPOCKTHOI'O PACUYETOB Ha
MPOYHOCTH MpH U3rude?

5). 3anumuTe ycaoBHe MPOYHOCTH TPU M3THOE.

6). YkaxuTe BO3MOKHBIC BapUaHThl 00CCIICYCHUST IPOYHOCTH 3JICMEHTOB KOHCT-
PYKIIUH.

CtpykTypa oT4eTa MO NPAKTUYECKOH padore.
1. HoMep 1 Ha3BaHME MPAKTUUECKOU PabOTHI.
2. llenn:
3.CxeMa HarpyKeHusl.

4. VicxonHple JaHHBIE.

5 .OnpeneneHne peakiuii CBs3eil.
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6.[IpoBepka mpaBUIBLHOCTH ONPENETECHHBIX PEAKIIUM.
7.0mnpejeneHre BEIMYMHBI OMEPEYHBIX CHII B XapaKTEPHBIX TOUKAaX U MOCTPOCHUE
AMIOPHI MOTIEPEYHBIX CHIL.
8.0mpeneneHne BEIMUMHBI U3rH0AIOITMX MOMEHTOB B XapaKTEPHbBIX TOUKAX U
MOCTPOCHHUE AMIOPHI U3THOAIOIIUX MOMEHTOB.
9.0mnpenenenHre MOI0KEHNUS HAMO0JIEE OMTACHOTO CEUCHHS.
10.BeInosHEHNE TPOBEPOYHOTrO pacyeTa 0aaKyd Ha MPOYHOCTD.
11. AHanu3 noJiy4eHHOTO pe3yJbTara.
12.BwsiBox 1o pabore.
13.01BeThI HA KOHTPOJIbHBIE BOPOCHI.

IIpakTH4yeckas padora Nelb.
Ha3Banne npakTunyeckoi padorni: Pacuer Opyca Kpyrioro nonepeyHoro Ce4eHusl

pU COBMECTHOM JCUCTBUU U3TMOA U KPyUEHUSI.
Leab: ocBOCHNE METOIMKH pacueTa JIEMEHTOB KOHCTPYKIIUU MIPH CIOKHOM BHUJIE
Harpy>KeHusl.
Ymenua: onpeoensms nanpsoicenus 6 KOHCMPYKYUOHHBIX ITEMEHMAX.
3nanusn: (axmyanuzayus) memoouxa pacuema 31eMeHmos KOHCMPYKYuil Ha
NPOYHOCHIb.
Teopernuecknii maTepuaJl.

B cnyudae pacuera kpyriioro 6pyca mpu IeicTBUM U3rubda U KpydeHUs: He00XO0-
JMMO YYUTHIBaTh HOPMaJIbHbIE U KacaTeJIbHbIC HANPSKEHUS], T. K. MAKCUMAaJIbHbIE
3HAYEHHUS HAMPSKEHUU B 000UX CilydasX BO3HUKAIOT Ha MOBEpXHOCTU. Pacuer cie-
JyeT BECTH 110 TEOPUH NMPOYHOCTHU, 3aMEHSS CII0KHOE HANPSX)KEHHOE COCTOSTHUE PaB-
HOOTIACHBIM MTPOCTHIM T10 OJHOW W3 THIOTE3 MPOYHOCTH.

Vcnosue IMPOYHOCTHU B 3TOM CJIydac NMCCT BUI

0, = < [o]

X

rae M, —DKBUBaJIEHTHBIIT MOMEHT.

[To rumoTe3e HaUOONBIINX KACATEIbHBIX HANIPSHKECHUN (MHAYE—TPEThS THUIOTE3a)

/{ 2 2)
MaKBm = Mu + M
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[lo rumore3e NOTEHUMATIBHON BHEpruv (popmMousMeHeHus (MHaye — msiTas

TUIIOTE3A)

M ygy = \/(M u2 + 0’75MK2)

B o6eux dopmynax M, u M, — COOTBETCTBEHHO KPYTAIIUA U CYMMapHBIH
M3rubaroMii MOMEHTBI B pacCMaTpPUBAEMOM CEUCHHUH Bajia. YHUCIIOBOE 3HAUCHUE
CYMMapHOTO M3THOAI0IIET0 MOMEHTA PAaBHO T€OMETPHUICCKON CyMMe M3THOAFOIIINX
MOMEHTOB, BO3HUKAIOIIMX B Han0oJiee ONTaCHOM CEUYEHUHU OT BEPTUKAIBHO U

IrOPU30HTAJIBHO HeﬁCTBYIOIHHX BHCIIIHUX CHII, T. €.

M, =7 M,7) Mo =M+ M2 0,2,

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

OceBoil MOMEHT CONIPOTUBJICHUS, SBIISISICH TEOMETPUYECKON XapaKTEPUCTUKON
MIPOYHOCTH, 3aBUCHUT OT (DOPMBI U pPa3MEPOB MOMEPEUYHOTO CEUCHHUS:
a) I KPYTJI0To MONEPEYHOTO CEYEHUS
W, =01-d?;
B) JIJISL KOJIBIIEBOTO MTOTIEPEUHOTO CEYCHUS
W =01-d*-(1-a?)
Ipumep: CranbHOM Baj NOCTOSIHHOTO MONEPEYHOTO CEUECHHUS], TUAMETPOM
d=60mwm, ¢ 1ByMSs 3yOuaThiMu Kojiecamu (puc. 1), mepenaeT MOIIHOCTD
P=15«xBt npu yrnosoii ckopoctu w=30paz/c. [IpoBepuTh NpoyHOCTH Baia 1Mo
JIBYM BapHaHTaM: a) UCTIOJb3Ys TPEThIO TUIIOTE3Y MPOYHOCTH; 0) UCTIONB3YS
ISATYIO TUIIOTE3Y NPOYHOCTU. CHenaTh BBIBOJ O PALIMOHATBHOCTH HA3HAYEHHOTO

pa3Mepa nonepeyHoro ceuenus, npuuss: [¢] = 160 MIla; F1=0,4F;

Fr220,4|:2.
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Pucynok 1 - PacueTHas cxema Kk mpumepy.

Pemienue.

1. CocraBnseM pacueTHYIO CXE€MY Bajla, IPUBOJA ICHCTBYIOLIME Ha BaJl
Harpy3ku k ocu (puc. 1,0). IIpu paBHoMepHOM BpameHuu Baina M1=M>, rae M
U M7 -MOMEHTBI CKPYUYUBAIOUIUX Hap, KOTOPbIE J00ABISIOTCS NPpU EepeHoce

cun F1 u F, 1a ocp Baa.

2.0mnpenensieM Bpaniaromuidi MOMEHT, JSHCTBYIOIIUN Ha Ball:

3
Ml = M2 = % = 15330 = 0,5103(]—[][4))

3.BpruncinM Harpy3Kku, NpUJIOKEHHBIE K BaITy:
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2M,; 2-05-10°
d, 01
F.=04F =04-10 = 4(xH),
2M, 2.05-10°
d, 025
F., =04F, =04-4=16(xH)

F = =10*(H)=10xH;

F, = = 4(xH);

4. OnpenenseM peakliuy OMOpP B BEPTUKAIbHOHN MI0CKOCTH (puc.16)
SM, =0;F,-AC+F,, - AD —R,, - AB =0;
_F,-AC+F,,-AD 4.005+16-0,25

R =2(xkH);
BY AB 0.3 (kH )

*M; =0;R,, -AB-F,-BC-F,-DB=0;

R, = F.,-BC+F,-DB _ 4-0,25—&-1,6-0,05:3,6(’(1_1);

AB 0,3
iR, =Ry -F,-F,+R,, =36-4-16+2=0.

2Y =0, cienoBarenbHO, Ra, 1 Rpy HaliIeHBl IPABUIIBHO.

5.0npenensieM peakuu OMOp B TOPU30HTAIbHOM MIOCKOCTH (puC. 10)

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

_F,-AC-F,-AD 10-0,05-4-0,25

Ray —-1,66(xH)

3HakK MHHYC YKa3bIBacT, HA TO, YTO HCTHHHOC HAIIPAaBJICHUC PCAKIIHNHU

MPOTUBOIOJOXKHO BeiOpaHHOMy ( puc.l, 0):

M, =0;R,, -AB—F,-BC +F,-DB =0;
_F,-BC-F,-DB _10-0,25-4-0,05
B AB - 0,3

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

RAX

= 7,66(kH):;

XX =0, cnengoBatenabHO, Rax, U Rgy, HaliIeHBI BEPHO.
7.CTpouM »>MIopy KpyTAIIUX MOMEHTOB M; (puc. 1, B).
Mz =M; =0,5xkHm
8.0mpenensieM B XapaKTEPHBIX CEUCHUSX 3HAUCHUS U3TUOAIOIIMX MOMEHTOB M, 6
BEPTUKAJIBHOU IIJIOCKOCTU U M, B TOPU30HTAIbHOMN INIOCKOCTH U CTPOUM DIIOPBI
OMy, DMy (puc.1r,x):
Mcx=Ray'AD=3,6-0,005=0,18xHm,

Mpx=Ray'AD-F1:CD=3,6-0,25-4-0,2=0,1 kHm,
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Mcy=RaxAC=7,66-0,05=0,383 kHwm;
Mpy=Rax‘AD-F1-CD=7,66-0,25-10-0,2=-0,085 kHwm,
9.BBI‘-II/ICJ'I5ICM 3HAUYCHUC I/I3FI/I6aIOIl[HX MOMCHTOB B IPCAINOJJIaracMbIX OIIACHBIX
ceuenusix C u JI;
M e = (M2xc + MPyc ) = /(0187 + 0,383 ) = 0,423(xHn);
M, =(M%0 + MPyn) =(0.1% +0,085° ) = 0,13(cHn)

Tak kak B JaHHOM @pPUMEpPE 3HAYEHHUE CYMMapHOTO

usrubaromero MomeHta B cedueHun C Ooibllie, 4yeM B
ceuenuu D, To ceuenue C U ABISIETCS OMACHBIM.

10. OnpenenseM SKBUBAJICHTHBIM MOMEHT B ceueHnu C.

Bapuanm a) 10 TUNOTE3e MAKCUMAJIBHBIX KAaCATEIbHBIX HAMIPSKEHUIMA

M, = (M2sc + MPve + M?2c) = 1/(0,18% + 0,383 +0,5? ) = 0,655(xFx)

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(kFn)

11. OnpenensgemM 0ceBOM MOMEHT CONPOTUBIIEHHUS MOMEPEYHOTO CEYECHUS

W, =0,1d°=0,1-60° = 21600(s*)

12.TIpoBepsiem MPOYHOCTH Baja: IO BapUAHTY a)

M
Osksm = HE < [O'];
X
6
O ormn = —0’2?1201: =30,24 " > = 30,24Mlla{[c] = 160MIla
MM

BwiBoa: mpoyHOCTh Bajia oOecriedueHa, Ho JUaMeTp
BaJIa 3aBBIIICH, T.K.UMEET MECTO OOJIbIIas HEAOTPY3Ka.

— MSKB

10 BapuaHTy 0) Torm =\ <[o}
X

0,605-10° H
Cony =~ reon = 28— = 28MIa([c|=160MIla
BriBOoa: mpoyHOCTH Basia oOecrieuena, HO JTaMeTp

BaJla 3aBbIIICH, T.K.UMCCT MCCTO OoJIbIIast HCOOI'pYy3Ka.
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3aganue Kk npakTu4eckoii padore NelS.

JUJ1s1 CTambHOTO BaJia IOCTOSIHHOTO MOTIEPEYHOTO CEUEHUS (PUCYHOK 2),
auameTpoM d, mepeaaroiero MOImHOCTh P pu yriioBoit CKOpoCTH @ ONpeaesuTh
pPEeaKIMK MOIIUITHUKOB B BEPTUKAIIBHON U TOPU30HTAIBHOMU MJIOCKOCTSIX, TOCTPOUTH
SIIOPHI KPYTAIIUX ¥ U3THOAOIIMX MOMEHTOB B BEPTUKAIBLHON M TOPU30HTAIILHOMN
IUIOCKOCTSX, IPOBEPUTH IIPOYHOCTH BaJla, IPHHAB [o]=60MIla (KCHONBL3Ys THIIOTE3Y
MaKCHUMAaJIbHBIX KacaTeIbHBIX HAPsHKEHUH 111 BapuaHToB 1-15; runore3y yaeiabHOM
SHEpruM GopMon3MeHeHHs sl BapuanToB 16-30).

Xo/1 BbIIOJIHEHUSI padoThlI.
1.3anucartsb 3a7aHue, BRIOpaTh UCXOHBIE JAHHBIE B COOTBETCTBUU C BAPUAHTOM

o tadmure 1.

Tab6nuna 1 - McxonHble faHHbBIC K MpaKTHYECKoM pabore 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

2.BBIMIOTHUTE CXeMY HarpyXeHHUs B COOTBETCTBUU C BapraHTOM (Tabsmia 1,
PHUCYHOK 2)
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Pucynok 2 - Cxembl Harpy>keHusi K mpakTuueckoi padore Nels.

3.IlpuBecTu neicTBYIOIIKE HA BaJl HATPY3KH K €0 OCH, OCBOOOJIUTH Bajl OT
OTIOp, 3AMEHUB UX JECUCTBUE PEAKIIUSAMH B BEPTUKAIBHON U TOPU30HTAIIBHON ILIOC-
KOCTSIX.
4. Tlo 3amanHO# MOIITHOCTH P U yTII0OBOM CKOPOCTH W OTIPEJIEIUTh BPaIlaoIIne

P-10°
(0]

MOMEHTBI, JIEUCTBYIOIIUE HA Ball M = , Hu

5. Bwruucnuts Harpysku Fi, Fri, F2, Fr2, npusioxennsie k Baty:

2M
Fl:ZD_I\f; Fth Fus0AF  Fos04F,

6. CocTaBUTh ypaBHEHHSI PaBHOBECHS BCEX CUJI, ACHCTBYIOIIMX HA Bal,

OTACIBHO B BepTHKaHBHOﬁ IIIIOCKOCTH U OTACIIBHO B FOpH3OHTaHBHOfI IINTOCKOCTHU 1

OTIPENICNIUTh PEAKIIUU ONOP B 00CUX TIJIOCKOCTAX
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7. TlocTpouTh 3MI0PY KPYTALUIMX MOMEHTOB DM;.
8. IlocTpouTs >mIOpBl U3rHOAOIIMX MOMEHTOB B BEPTUKAILHON U TOpH-
30HTAIBHOM IIOCKOCTAX (3Mmopsl DMy 1 OM,).
9. OnpenenuTh HauOOJIbIIIECE 3HAYEHUE PKBUBAJICHTHOIO MOMEHTAa B HauboJiee
OMACHOM CEYEHUU N0 OJHOW U3 TUIIOTE3 MPOYHOCTH:
10. OmpenenuTh OCEBOM MOMEHT COMPOTUBIICHHUS:
11.ITpoBeputh MPOYHOCTH Bajia JJis HauOoJiee ONTaCHOTO CEUYECHHUS 110 OJTHOM U3
TUTIOTE3 MPOYHOCTH, UCTIOJIb3YS YCIOBHUE MPOYHOCTH TIPH H3THOE .
12.ChopmynupoBath BHIBOJ MO padboTe.
13.0TBeTUTH HAa KOHTPOJIbHBIE BOIIPOCHI:
1).Kakue BHUIbI HArpy>KEHUS UCIBITHIBACT PACCMOTPECHHBIN BaJI?
2). YKaXUTE CUIIbI Ha CXEME Harpy>KCHHUS BBI3bIBAIOIINE KPYUCHUE?
n3rub?
3).HazoBuTe runote3sl IPOYHOCTH, KOTOPBIE MOTYT OBITh UCTIOIb30BAHBI
JUISL pacdeTa pelyKTOPHOIO Bajia KPYTJIoro MONEPEYHOTO CEYEHUS.
4).3anmummTe yCJIOBUS MPOYHOCTH IS PacueTa AJIEMEHTOB KOHCTPYKIIMU Ha
COBMECTHOE JICUCTBUS U3ruda U KpydeHHUsI.
CTpykTypa oT4eTa 10 NPpaKTHYECKOH padoTe.
1.Homep u Ha3zBanue pabOTHI.
2.1lenp:
3.3amanue k mpakTHU4ecKon padore.
4.Cxema Harpy eHusl.
5. [IpuBenenue nelHCTBYIONMX HAa BaJl HATPY30K K €r0 OCH, OCBOOOKIECHUE Baja
OT OIOpP, 3aMEHUB UX JACHUCTBHUE PEAKINUSIMU B BEPTUKAIBHON U TOPU30HTAIBHON
IIJIOCKOCTSIX.
6. OnpeneneHue BpalarouMx MOMEHTOB, ACHCTBYIOIIME HA BaJl.
/. Bowruucnenue Harpy3ok Fi, Fri, F2, Fro, ipuioxxeHHbIX K Bamy:
8. CocraBneHre ypaBHEHHI paBHOBECHS BCEX CHJI, JICHUCTBYIOIIMX Ha BaJl, OT-
JIENbHO B BEPTUKAIBHON MJIOCKOCTH U OTAEJIBHO B TOPU30HTAIBHOM MIIOCKOCTH U

OTIPEICIICHUE PEAKIIUMA OITOP B 00€MX IIOCKOCTSIX
99



9. IMocTtpoeHue 3MOPbI KPYTAIIMX MOMEHTOB DM;.

10. ITocTpoeHue 3mopbl U3rudAOIIMX MOMEHTOB B BEPTUKAIBLHON U rOpH-
30HTAIBHOM IIOCKOCTAX (3Mmopsl DMy 1 OM,).

11. Omnpenenenvie HaMOOIBIIETO 3HAYCHUSI IKBUBAJICHTHOIO MOMEHTA B
HanboJiee OaCHOM CEYEHUU

12. OnpeneneHrie 0CEBOro MOMEHTa COMTPOTUBIICHHUS:

13.IlpoBepka MpOYHOCTHU Bajia JJisi HAMOoJIee OMTAaCHOTO CEUEHHUs 10 OJIHOM U3
TUTOTE3 MPOYHOCTH, UCTIONIB3YSI YCIOBUE TPOYHOCTH ITPU COBMECTHOM JICUCTBUHU
U3ruda u KpyyeHusl.

14.BeiBoj 110 pabore.

15.0TBeThI Ha KOHTPOJIBHBIE BOIIPOCHI.

IIpakTuyeckas padora Nel6.
Ha3Banue npakTnueckoil padorbl: KunemMaTnyeckuii 1 JMHAMUYECKUN pacyeT
MHOTOCTYIIEHYaTOTO MPUBOJA.
Ilesab: 0CBOEHME METOAUKN KUHEMAaTUUECKOIO M CHJIOBOIO pacuera MHOIOCTY-
MEHYAaTOTO MPUBOAA.
Ymenua: -uumams kunemamuuecxue cxemol;

-npou3800UMb pacienmvlt mexanuydeckux nepedad, ( ONPeaeNsaTh BUIbI
MEXaHUYECKHUX Tepeiay, UCTIOJIb3YEMbIE B PUBOAE; ONPEICIATh KHHEMATUYECKUE U
CHJIOBBIC XapaKTEPUCTUKN MEXaHUUECKUX MTPUBOIOB);
3nanua(akmyanuzayus). 6uobl MEXAHUZMOS, UX KUHeMamuiecKue u OUHamMuiecKue
xapaxmepucmuxku (yCIIOBHbIC 0003HAYCHMS, UCIIOJIb3YEMbIC B KHHEMATHICCKUX
cxemax; (opMyJbl IS ONIpeiesieHns mepenatounbix otHomenui, KIIJI,
MOIIIHOCTH, BpalllalolIMX MOMEHTOB OT/I€JIbHBIX 3JIEMEHTOB M BCETO MPUBOAA B

1IEJIOM).
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Teopernyeckuii MmaTepuast

BoJBIIMHCTBO COBPEMEHHBIX MAIINH CO34AI0TCs 110 CXEME:
r——— — — — — —_— — = 1

[ JBurarens Ilepenaga | .| WcnonuuTtenbHbIH
| | OpraH Mall{H

\ | mpuBox

Pucynok 1- Cxema npuBoja B 00111eM BUJIE.

Mexanuueckas nepeoaua — MEXaHU3M, CIIy>KaIllUi JJ1s IEpeladll SHEPTUU Ha
paccrostnue. yHKIMH Nepeadyn: COrIACOBAHNE CKOPOCTEN UCIIOJHUTENBHBIX Opra-
HOB CO CKOPOCTBIO JABUTATEIIS; pErYJIUPOBAHUE U PEBEPCUPOBAHUE CKOPOCTH UCIION-
HUTEJILHOTO MEXaHU3Ma, IPeoOPa30BaHUE BPAIIATEIBHOIO IBUKEHUS TBUTATENS 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 Beayuiero). [lepenaya, coctosimias u3 Hec-

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

Mexanudeckas mepeaada UMeeT Pl KHHEMATHYCCKUX U CHIOBBIX XapaKTEPUCTHK
K kruHEeMaTHYECKUM XapaKTEPUCTUKAM MEXaHUYECKOM Tepeiadr 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 nnepcaava 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 XaAPAKTCPUCTHUKAM OTHOCATCA:
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- MOIIIHOCTE P, Bm P=M-w
- Bpararomuii MoMeHT M, Hu M=P/ w

9 P ’
-K03((UIUEHT MOJIE3HOTO ICUCTBUS, 77 = Pmma;_

3ampay

KII/] MHOTOCTYIIEHYATOM Mepenadu

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:
Jluist 3a1aHHOM cXeMbl prBoja (Tabiuial) BEIOpATh 2JIEKTPOABUTATENb,

BBINIOJIHUTh KHHEMATUYECKUN U IMHAMUYECKUN pAacyeT MPUBOJIA.
Xo/ BbINOJIHEHHS] pad0ThI
1.3anucarsb 3aaHue, BHIOpAaTh KHHEMATHUECKYIO CXEMY U UCXOJHBIC IaHHBIC B

COOTBETCTBHUHM C BapuaHTOM (Tabnuna 1)

Tabnumal- BapuanTtsl 3amanuii K npaktudeckoi padore Nelo6.

MoniHocTs Ha Yacrora BpanieHus
Neri/mt BBIXO/JI€ IIPUBOA, BBIXOJIHOT'O Baja Kunemarndeckas cxema npuBoja
Prux , KBT MPUBOJA Nppix, MuH
1 4,6 130
2 32 118 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 e
10 3,3 80
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11 4,6 120
12 33 100 @)
13 4,5 100 ,___.4:
ﬂn\\-—
14 1,8 90 <>———=¢
15 25 85 Al
16 1,7 112
1l .

17 3,2 160 C"—““':‘]

[u—
18 4,5 110 | _
19 4.4 150 %
20 5,2 130
21 43 40

Py |y
23 45 30 g -
24 6 30 5 =5
25 35 50 6

2.BbIOpaTh JIEKTPOABUTATEND.
2.1.0npenemutes KI1/] npuBoga n=nt-n-n-n, (1)

T€ M, Np, Ms, — KII/] COOTBETCTBEHHO LIENHBIX, PEMEHHBIX, 3yOUaThIX, Nepenad,

nap MOAIMIUITHUKOB /Tabmn.2/
Ta6nuna2. 3nauenus KII1J[ mexannueckux nepenay
Tun nepenauun 3akpbITast OTtkpbiTas

3ybuaras:

[WTHHIPAYECKAsT 0,96..0,97 0,93...0,95

KOHHYECKAs 0,95...0,97 0,92...0,94
Hennas 0,95...0,97 0,90...0,93
Pemennas:

MJIOCKUM PEMHEM 0,96...0,98

KJIMHOBBIMU (TIOJIMKIMHOBBIM) PEMHIMU 0,95...0,97

[Mpumeuanus: 1. IloTepu B MOAIIMIHUKAX HA TPEHHE OLIEHUBAIOTCS CIIEIYIOIUM
KO3 duUIIMeHTaMH: JIJIsl OAHON Hapbl MOAIIUITHUKOB CKOJIbKEHUSI IpUHUMAaKoTCs Mec=0,98...0,99.
2. Ilorepu B MmydTe npuHUMaroTcs Nu~0,98
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a,b,C,e- KoJIMYeCTBO COOTBETCTBEHHO IIEHHBIX, PEMEHHBIX, 3y04aThIX, Mepenad,
nap MOITUITHHKOB.
Ipumeuanue: coctanistonue Gopmyds (1) ompenensroTcs B 3aBUCUMOCTH OT KUHE-

MaTHYE€CKOM CXEMBbI IIpuBOaA.

2.2.0npenenuts TpeOyeMyro MOIIHOCTD ABurarens, kBr - P, = P (2)

n
2.3.0npeaenuth BO3MOKHOE TepeAaTOYHOE OTHOIIEHHE TpuBoAa  /Ta0m1.3/
Ugos= UsUpUy, (3)
Ta6numa 3. PekomeHyemble 3HaU€HUS TIEPEIaTOUYHbBIX OTHOIICHUM

3akpeIThIe 3yOUaThie iepeaaun (PeIyKTOphl) OJHOCTYIICHYATHIE ITMIMHAPUIECKHE U
konuueckue (FOCT 2185— 66):

1-# psn - 2,0; 2.5; 3,15 4,0; 5,0; 6,3;

2-1 psn-2,24; 2,8, 3,55; 45; 56; 7,1
3Hauenud 1-ro paga CJICAYCT NPCANOYNTATh 3HAYCHUSAM 2-ro paaa.

3aKkpbIThie YEPBAUHBIE IIEpeaun (PeLyKTOPbI) OTHOCTYIIEHYAThIE JIJIsl YUEPBSIKA C YUCIOM
BUTKOB I,=1; 2; 4 (TOCT 2144-75):

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

2-i pan-11,2; 14, 18; 22,4 28, 35,5.
3HaueHus 1-ro psijia cienyer npearnouynTaTh 3HaYeHUIM 2-T0 psja.

OTkpeIThIe 3yOuaThie nepenaun: 3...7, 3aKpheIThie 3y0uaThie nepenavu: 3...6.

Ilennsie nepemaun: 2...4

Pemennsie nepenauu (Bce THIlbI): 2...4

I7Ie U, - IEpelaTOYHOe OTHOIIIEHUE 3y0UaTol nepeiayu;
Up — IIepenaToyHOE OTHOLIEHUE PEMEHHOM IIEpeiauH ;
Uy, — IepeJaTOYHOE OTHOIICHUE IIETTHOM Tepeaun
Ilpumeuanue: coctasistonue GopMybl 3 ONPEACISIIOTCS B 3aBUCUMOCTH OT
KMHEMaTUYECKOM CXeMbI MPUBO/IA.

2.4.0npenenutb BO3MOXKHYIO YaCTOTY BpallleHUs Bajla IBUTATENs

Neosn= Nepix u603M(4)
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Tabnuua 4 - JIBurarenu acCHHXpOHHbIE KOPOTKO3aMKHYThIE Tpex(da3Hbie cepuu 4A 00MIETPOMBIIIIIEHHOTO TPUMEHEHMUS;

3aKpBIThIC, 001yBacMbIE. :

CUHXpOHHAs YaCcTOTa BpAIICHUSA, 00/MUH
3000 1500 1000 750
- s ] z
= < = = c
< < < ]
Jas = & < =
558 5 g : 5
ES e = = gz =
5 Twun nBurarens 5 = Twun nBurarens 5 = Tun gBurarens = = Tun nBurarens 5 =
s =€ =g £'8 =g
3 5 g 5
E jes} st jost
=~ = =
E = S =
o ) o
= T = a
0,25 4AAMS56B2Y3 2760 4AAMG63A4Y3 1370 4AAM63B6Y3 890 4AM71B8Y3 680
0,37 4AAMG63A2Y3 2740 4AAM63B4Y3 1365 4AM71A6Y3 910 4AMSB0A8Y3 675
0,55 4AAM63B2Y3 2710 4AM71A4Y3 1390 4AM71B6Y3 900 4AMB0OB8Y3 700
0,75 4AMT1A2Y3 2840 4AM71B4Y3 1390 4AMB0OA6Y3 915 4AM90bASY3 700
1,1 4AM71B2Y3 2810 4AMB0A4Y3 1420 4AM80B6Y3 920 4AM90bB8Y3 700
15 4AMEB0A2Y3 2850 4AM8B0B4Y3 1415 4AMI90b6Y3 935 4AM100b8Y3 700
2,2 4AM8B0B2Y3 2850 4AM90b4Y3 1425 4AM100b6Y3 950 4AM112MAS8Y3 700
3,0 4AM90b2Y3 2840 4AM100S4y3 1435 4AM112MA6Y3 955 4AM112MB8Y3 700
40 4AM100S2y3 2880 4AM100b4Y3 1430 4AM112MB6Y3 950 4AM132S8y3 720
55 4AMI'00b2Y3 2880 4AM112M4VY3 1445 4AM132S6y3 965 4AM132M8VY3 720
7,5 4AM112M2VY3 2900 4AM13254Y3 1455 4AM132M6Y3 870 4AM160S8y3 730




2.5.BeiOpath cTaHAapTHBIN JIEKTPOIBUTATEIb /Tabnuua 4 /
Ilpumeuanue: Tlpm BbIOOpE nOBHraTeiass HEOOXOIUMO CIICIOBATH

PEKOMEHIAIUSM:

- Pye > Pupos (momyctumas neperpyska a0 5%)
- YacTOTy BpalleHUsl IBUTATEIS HEOOXOAMMO MPUHUMATh TaKUM OOpa3oM,
9TOOBI TEpeJaTOYHbIC OTHOIICHMS Tepeaad MPUBOJA OKa3aduch HamOojee
panuoHanbHbIMU. [Ipu 3TOM HEOOXOAWMO y4YecTb, JIBHUraTeld C OOJBIION
(V) (v -1 (v V)
gacToTtoi BpamieHus (cuaxpoHHOW 3000 MHH™) WMEIOT HU3KUN padouunit
pecypc, a aBurareiu ¢ yactoroi 750 mun! BecbMa meramnoemku IlosToMy uX
6e3 0co00i1 HEOOXOTUMOCTH MPUMEHSITh HE PEKOMEHTyeTCS;
- HEOOXOAMMO BBIOpaTh CIEAYIONIME XApAKTEPUCTHKU ABUTATEIIA:
- Py, kBm
-1
-Nos MUH
3.BBINOJHATE KWHEMATUYECKUN pacueT NPUBOJA

3.1. OHpGIICJII/ITI) nepcaaTo9YHoC OTHOICHUC ITPUBOAA

u=1%(5)

aix
3.2.IIponsBecty pa30MBKY MEPEIATOYHOTO OTHOIIECHUS IO CTYIICHIM
3.2.1.Ha3HauyuTh MepeaaToyHoe OTHOIIEHUE 3y0uaToi nepenaun (Us;) B
cootBercTBuM ¢ ['OCT 2185-66 /Tabn.3/
3.2.2. PaccunTaTh nepenaToyHoe OTHOLIEHUE OTKPBITOMN nepeaauu (peMEeHHON
WJIU LIETTHOM )
Upn=U/Usy  uau Upg=UlUsy (6)
3.3.0mpenenuTh YacTOTy BpalleHUs BAIOB IPUBOAA N, MUH® C
Yy4ETOM KHHEMATUIECKON CXEMBI

3.4. OnpenenuTs yIraoBble CKOPOCTH BajIOB MPUBOJA, C

o =7nn/30 (7)

4. BBIOMHUTH JUHAMUYECKUN pacyeT MpuBoOja
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4.1.0npenenuth MOIIHOCTh Ha BajlaX MPUBOJA (C yUETOM BEIMUUHBI Pypos U
[OTEPh MOLTHOCTH B TEX AJIEMEHTaX MIPUBOJIA, KOTOPHIE PACIIOJIOKEHBI HA ITyTH
nepeayd MOIIHOCTH OT IBUTATelNs IO pacCCMaTPUBAEMOTO Bajia).

P=P,.-m, kBm (8)
4.2.0Onpenenuth BEIMUHUHY BpalarolIMX MOMEHTOB Ha BajlaX MPUBO/IA,
M = P-10%w, um (9)
5. ChopmynupoBaTh BBIBOJ 11O paboTe.
6.OTBETUTH Ha KOHTPOJIHHBIE BOTPOCHI:
1).IlepeuncnuTe KHHEMATUIECKUE XaPAKTEPUCTUKN MEXaHUUECKOHN Iepeayu.
2).IlosicauTe (DU3MYeCKUil CMBICT TMEPEAATOYHOTO OTHOIICHHWS W 3aIHIIATE
dopMynBl AN €ro OMpeneieHHs 4Yepe3 KUHEMAaTHUeCKhe W TeOMETPHUYECKHE
napaMeTpbl BEAYIIET0 U BEIOMOIO 3JIEMEHTOB.
3).Kaxk onpenensiercst mepeaaTrouHoe OTHOMICHHE MHOTOCTYIIEHYATOTO MPUBOIA?
4).BeiOepuTe COOTHOIICHHE MEXKAY T€OMETPUYCCKHUMH, KUHEMAaTUYCCKUMHU H
CIWJIOBBIMM TapaMeTpaMH BEIyIIEro M BEJOMOIO 3JIEMEHTaMH 3y04aroro
peaAyKTOpa: a) u>1 6) 21> 2o B) W1 > W» F) Pi>P, I[) M:> M,
u<l 21<2; Wi < W, P1< P2 Mi< M;
5).Ilepeuncinre CHIIOBBIE XapaKTEPUCTUKN MEXaHHUECKOM Tiepeaun?
6).ITosicaure Qusmueckuit cmpicn KIIJ w 3amummre  ¢opmyiry €ro
oTpesieNIeHus Il MEXaHUYECKOTo MPUBOa?
CTpyKTypa 0T4eT N0 NpPaKTU4ecKoil padore
1.Homep u Ha3BaHue paboThI
2.11emns:
3. 3aiaHue K MpaKkTUYEeCKOil paboTe

4 KuHemaTruueckasl cxema IpHBo/Ia.

5.Ucxonusie nanuwie: P,x= , kBm

Rewpe- =, MUH™

6.Bw100p snexTpoaBuUraTes.
6.1.0npenenenue KIIJ mpuBoaa

6.2.0npenenenue TpeOyeMoil MOITHOCTH JIBUTATENS
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6.3.0npeneneHne BO3MOXKHOTO MEPEIaTOYHOTO OTHOLIEHUS IPUBOA
6.4.0npeneneHne BO3MOXKHOW 4YacTOThI BpaIllEHUs Bajla IBUraTels
6.5.Be100p cTaHAapTHOTO IIEKTPOABUTATEIS

/. KuHematndeckuil pacueT MpuBoJa.

7.1.0npenenenne GpakTUIECKOrO MEPEeJaTOYHOTO OTHOLICHHS MPUBOA
7.2. Pa30uBKa nepeJaTouHOro OTHOLIEHUS MO CTYIEHAM
7.3.0npesienienre 9acTOThl BPAIEH s BAJIOB PUBOJIA, MAH

7.4. Onpenenenne yrioBoi CKOPOCTH BaJIOB IPUBOJA, 'L
8./IluHamMuyecKuit pacyeT MpuBoa.

8.1. Onpenenenne MOIIHOCTH Ha BajlaX MpuBoja, KBT

8.2. OnpeneneHue BpalIarOIMX MOMEHTOB Ha Bajax MPUBOAA, HM

Tabnuua 5 - Pe3ynbrarhl pacuera

Ban

[TapameTp 3yOuaToii nepenayn OTKPBITOM TIepenauun

BEYILIMI BEJIOMBII BEJIYILIAN BEJIOMBIN

Ilepenarounoe
OTHOIIICHHE U
YacroTa
BpamieHust N,
MHH
Vrnosas cko-
pOCTh, M, ceK™
MOIIHOCTB,

kBT

Bpamaromuii
MOMEHT, HM
9.Br1BOJ 10 padoTe:

10.0TBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

IpakTnueckas padora Nel/
HasBanue npakTudeckoil padorbi: PacuéT mumHapuieckoit 3y0uaToil nepenadu
HAa KOHTAKTHYIO TPOYHOCTH M HANPSKEHUSIM U3Tnoa.
Heab: ocBoeHHE METOAMKM MPOEKTHOTO U MIPOBEPOYHOTO PpaACUYETOB 3yOuaToii

nepeiayd Ha KOHTAaKTHYIO M U3TMOHYIO MPOYHOCTh
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Ymenua: npouzsooums pacuemvr mexanuueckux nepeoau

3Hanua: (akmyanuzayus) O0CHOBbI pacuemos MexanuyecKux nepeoau. .

Teopernueckuii MaTepua
OCHOBHBIMU BUAAMHU pa3pyLIeHUs 3y0UaThIX Mepeiad sIBISIOTCS YCTAIOCTHOE

paspyuieHre 00KOBOM paboyeii TOBEPXHOCTH 3yObEB U MOJOMKA 3yOheB.

CyIHOCTh yCTaJOCTHOTO pa3pylICHHUs 3aKJII0YaeTCs B BBIKPAIIUBAHUU C
pabodeil mNOBEpXHOCTM 3yObeB MelpyalmMX vacTul MeTamia. (OCHOBHOU
OPUYUHOW  JAHHOTO  pa3pylIEHUs  SBISIIOTCS  MEPEMEHHBbIE  KOHTAKTHbBIE
HanpspkeHus: oy. CHIDKEHHE BEPOSITHOCTH YCTAJIOCTHOTO Pa3pyLIEHHs] BO3MOXKHO
IpU palloHaIbHOM MOJI00pe MaTepuana 3youaThiX KOJIEC U IMPOBEICHUM pacuera
T€OMETPUUECKUX pa3MepoB 3y0daTod mepeayd Ha KOHTAKTHYIO MPOYHOCTH,
CYLUIHOCTh KOTOPOIO CBOJAMUTCA K OrPAaHUYEHUIO BEJIMYUHBI KOHTAKTHBIX
HaIpsHKCHUM.

[Tonmomka 3y0a cBsi3aHa ¢ JEHCTBUEM HAIPSKEHUN U3ruda of.
B coBpeMeHHBIX METOAMKAX pacuera 3y0uaThIX Mepead 3a OCHOBY IPHUHAT pacyer
M0 KOHTAKTHBIM HAMPSKEHUSIM, KOTOPBIM TIO3BOJISIET YCTAHOBUTH OCHOBHOM
napaMeTp IMepefaud - MEKOCEeBOe paccrosiHue. lcxons u3 3Toro mapamerpa
OTIPENETSAIOTCS BCE OCTAJbHBIE MapaMeTphl IMepenayd, a 3aTeM IMPOU3BOJIUTCS
pOBEpKa M3rMOHOM MPOYHOCTH 3yObEB MO HAMNPSIKEHUAM H3ruda OF U MpHU
HEOOXOMMOCTH MPUHUMAIOT MEpPHI 10 €€ yBeanueHHu0. OOBIYHO 3TO JOCTUTAeTCA

YBCIIMYCHUCM MOAYIJIA 3allCIIIICHUS.

Bennuuna reoMeTpudecKux pa3MepoB MWJIMHIPHUUECKON 3y0UaToi nepeaadn
3aBUCHT, B TIEPBYIO O4Yepelb OT BEIOOpA MapKH MaTepuala, u3 KOTOpOTo

M3TrOTOBJICHBI JIEMEHTHI 3y0UaTol napbl

Buvioop mapku mamepuana

MartepuanoM [Isi HW3TOTOBJICHHS 3yOYaThIX KOJEC CIy’)KaT B OCHOBHOM
TepMu4ecKkn oO0paboTaHHbBIE CTald. B 3aBHCHMOCTH OT TOTO, KOTJIa TIPOU3BOIUTCS
Hape3aHue 3yObeB: Mocjie TepMOooOpabOTKM WM 10 He€, 3yOuarbie KoJjiéca 1o

TBEPJIOCTH NMOBEPXHOCTEN 3yObEB MOXKHO Pa3/€IUTh Ha 2 TPYIIIbI:
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-kosiéca ¢ TBEPHOCTHIO<350HB, H3roTOBIEHHBIE W3 HOPMAIU30BAHHBIX WJIU
YIIYUIIEHHBIX CTaJICH;

-kosiéca ¢ TBEpAocThio>350HB, n3rorornennHsie u3 cranei ¢ 00bEMHON 3aKaIKOH,
3akankon TBY, nemeHranuen U HUTPOLIEMEHTALIMEN C 3aAKAIIKOU U T. .

Konéca nepBoii rpymnibl MO3BOJISIOT MOTYYaTh BRICOKYIO TOYHOCTH 3yObhEB
0€3 JOpOTHUX OTIETOYHBIX OTEpaIiii, XOpOIIo MPUPadATHIBAIOTCS, HE TIOIBEPIKEHBI
XpynkoMmy paspymieHuto. Kon€ca 3Toil Trpymmbl NPUMEHSIOT [Js Teperaydu
OoJIbIIMX pa3zMepoB, Marepuaibl: yriepoauctsie ctanu 35, 40, 45, 40X, 35J1-55J1.

Bropas rpynma konéc moaBepraerca TepMooOpaOOTKaM, MO3BOSIONIUM
noay4date TBEpmocth 50...60HRC (1HRC~10HB). [Ins sToii rpymmbl Kojéc
Harpy304Hasi CIIOCOOHOCTh YBEJIMYMBATHCS Ooyiee 4em B 4 pas3a, HO TPYAHOCTH
3aKJII0YAETCsl B TOM, UTO Hape3aHue 3yObeB MPOU3BOAUTCS 10 TEPMOOOPAOOTKH, a
1ocyie TepMOOOpPaOOTKM HMMEET MECTO 3HAYUTEIbHOE KOpPOOJIEHHE 3YyObEB, IS
UCITPaBJICHUS KOTOPOTO TPEOYIOTCS TOTIOTHUTEIBHBIC TOPOTOCTOSIIINE OIICPAIUH.

Jna 3ybuamuix Konéc, pabomarwuwiux 6 nape (mMeHvuiee - ulecmepHs)
PEKOMEHOyIom Ha3Hauamp OOHYy U My Jce MApKy cmaiu u O0aa Jayquiei
npupadbomku 3y0be6 pPeKOMEeHOyemca HA3HAYamb meepoocmy uiecmepHu
oo1bue meépoocmu koaeca na (25.. .40) HB (ta6n.1).

Tabmuua 1 - MexaHuueckue CBOWCTBA CTalied, NPUMEHSIEMBIX s

HN3TOTOBJICHUA BY6‘-IaTI)IX KOJIEC

Huamertp IIpenen IIpenen TBepnocts,
Mapka
3aroTOBKH, MIPOYHOCTH TEeKy4eCTH HB TepmooOpaboTka
cTanu
MM os, 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 yITy4dIIeHNE
30XTC
Cs 140 930 740 250
o 120 930 690 270
40X
120-160 880 590 260
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Cs 160 830 540 245
o 150 930 690 280
40XH 150-180 880 590 265
Cs180 835 540 250
Onpeodenenue 00nycKaemvlx KOHMAKMHBIX HANPANCEHUT
Jlonyckaemble KOHTAaKTHbIE HANpPsDKEHUS PACCUMTHIBAIOTCA  OTAEIBHO  JJIA

HIECTEPHU U Kojieca 1o (hopmyIie:

oy =

HarpyKeHus

_ Oimb - K

[sa]

TA€ GHlimb — MPEAET KOHTAKTHOW BRIHOCIMBOCTH MIPU OA30BOM UHCIIE

/Tabm.2/

KHL - KOB(b(l)PIHHCHT AOJITOBCYHOCTH,; CCJIN YHUCJIO IUKIIOB HAI'PYIKCHHA

0omp11e 0a30Boro, To npuHUMaroT Ky =1,

[SH] — ko3 dunment 6e3omacHocty; [Sh] =1,1...1,2 a5 KOJIeC U3 HOPMAITH30-

BAHHOU U YJIY4YILIEHHOW CTaJIH.

JanpHeimuii  pacy€T Ha KOHTAKTHYIO MPOYHOCTH AJIA MPSAMO3YObIX IIepeiay Be-

NETCS 10 KOJIECY, ISl KOTOPOro [GH] HYbKE; 171 KOCO3YOBIX U IIEBPOHHBIX - IO YC-

JIOBHOMY AOITYCKACMOMY HAIIPSKCHUIO!

[on]=0,45([oH1] +[oH2]),

rac [GHl] —AO0IIYCKAaCMOC KOHTAKTHOC HAIIPAKCHHUC IICCTCPHU,

[6H2] - momyckaeMoe KOHTaKTHOE HaNpsHKEHUE KoJieca

Ta6muma 2. [Ipenen KOHTaKTHON BBIHOCIMBOCTHU IPH 0A30BOM UYHCIIC ITUKJIOB.

Crnioco6 TepMuueckoit

Cpennsis TBEpAOCTD

Cranp GHlimb, MIIa
00paboTKH 3yObeB HOBEPXHOCTEH 3yObeB

Hopmanmsanus ninm

HB < 350 2HB + 70
yIydIIeHne

Yraepoaucras u
OObeMHas 3akanka HRC 38 50 18 HRC + 150
JIETUPOBAHHAS CTAJb
[ToBepxHOCTHAs
HRC 40...50 17 HRC + 200

3aKajka
LlemeHTanusa u

HRC > 56 JIETUPOBAHHAS 23HRC

HUTPOLCMCHTAIHUA
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Onpeoenenue 00onycKkaemovlx u3uOHBIX HANPANHCEHUIL.
Jlommyckaembie U3rHOHbBIE HAIPSDKEHUSI PACCUUTHIBAIOTCS OTACIBHO IS

IIECTEPHU U Kojieca 1o GhopmyIie:

TAE Opmp-TIPEAET U3TUOHON BHIHOCIUBOCTH /Ta6n.3/

Tabnuna 3.3HaueHue npenena BBIHOCIAUBOCTH MPHU OTHYJIEBOM ITUKJIIE

u3rn6ac?, =~ u xkoddpdunuenta 6ezonacuoctu [Sg]

TBepaocth 3yObeB o
o imb ?
Mapka cranu Tepmoobpaborka | Ha moBepx- B cepn- e Se]/
MlIla
HOCTHU [eBUHE
40, 45, 50, 40X, HOpMaJIu3aius,
HB 180...350 1,8HB 1,75
40XH, 40XDA yIy4IlIEHUE
40X, 40XH, o0BbeMHAas
HRC 45...55 500...550 1,8
40XDA 3aKajka

Kosdpumuent 6ezonacaoctu [Se] =[Se]- [Sk]’, rae [Sk]-xosdpdunuent 6e30-
MMACHOCTH, YYUTHIBAIOUIUI HECTAOUIBHOCTh CBOMCTB MaTepuana /Tadmn.3/;
[SF]/-x03ppuument 6e30nacHOCTH, 3aBUCAIUI OT CIOCOOA MOTYYEHHUS 3ar0-
ToBKHM 3yOuaToro koneca: [Sg]/=1-nns nokosok u mrammnosok; [S¢]’=1,15-

nns npokara; [Sg]’=1,3 — ang oTnuBoK.

TI'eomempuueckuii pacuém nepeoauu
['eomeTpuyeckue mapameTpbl 3yOuaToOd mepegadyd ONpelessioT C yu4éToM
CIEIYIOIIUX PEKOMEHIAINN:
-K02(uyuenm wupuHvl 3y64amoz0 8eHYa N0 MeHCoCe8OMY PACCMOAHUIO
Y., BBIOMpAIOT B UHTEpBAJIE:
Yy =0,125... 0,25 - qiis npsiMO3yOBIX KOMEC;
Yo = 0,3...0,4 - 111 k0cO3yOBIX KOJIEC;
Wi = 0,5... 1,0 - 17151 mIeBpOHHBIX KOJIEC;,

- Y201 HaKIoHa 3yObes K obpasytolei () mpeaBapuTebHO TPUHUMAIOT:
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B=10° - nnsg koco3yObIx; P=25°- 11 MEBPOHHBIX;
- TpY YTOYHEHUU yTjia HaKJIOHA 3yObeB 3HAUeHHE COS HEeoOXOoAMMO
OTIPEAETSATH C TOYHOCTHIO 0 MATH 3HAYAIUX HUP MOCIE 3amsTOM;
- 3HAQYCHHE OCHOBHBIX JMAMETPOB BBIYHCIAIOT C TOYHOCTHIO JO COTBIX
JOJIEW MUJUIUMETPA;
-MUHUMAaJIBHOE YUCIIO0 3yOhEB U3 YCIOBUS OTCYTCTBHUS MOAPE3aHUsI HOXXKH 3y0a:
Znin=17 - nns npsaMo3yObIX KOJIEC;
Zmin =17 <083 B - 151 KOCO3yOBIX U NIEBPOHHBIX.
[Tocne onpeneneHrs OCHOBHBIX T€OMETPUUECKUX TTApaMETPOB, HEOOXO U~
MO BBITIOJIHUTH POBEPOUHBIN pacuéT 3yOuaToi mepeiayu Ha KOHTAKTHYIO U U3-
TMOHYIO POYHOCTb.
3amanue I IPAKTUYECKOl padoThI:
1.Bb10path MapKy MaTepuaia IecTepHHU U KoJieca
2.0mnpenenuTh BEIUYUHY JOMYCKAEMBIX KOHTAKTHBIX W M3TUOHBIX HAMPSHKCHUIA.
3. BBIMIOJTHUTH IPOEKTHBINA pacyeT U MPOBEPOUYHBIC PACUEThl HA KOHTAKTHYIO U
M3rUOHYI0 TPOYHOCTh 3yOuaToil nepenauu. ( AcCXxo0OHbIMU OAHHBIMU pacyemd
nepeoauu AeIAI0MCcs pe3yibmamol paciema npakmuyeckou pabomot Nel6):
- Bpalllatoluii MOMEHT BEJIOMOTO BaJia 3y0uaToi nepegaun M =
- IepeIaTOuYHOE OTHOIICHHUE 3y0UaToil mepeaauu u=
- YIJI0Basi CKOPOCTh BEAYLIETo Bajia 3yOuaToil mepenaun o =
- XapaKTepUCTHKa 3y0uaTol nepeaun 1Mo HaIlpaBICHUIO 3yObeB -
Xoa BbINOJTHEHUS] PadOThI
1.3anucate 3a1aHne K MPaKTHYECKOoM padoTe.
2. [IpuHATH HCXOIHBIC JaHHBIE TIO PE3yJIbTAaTaM BBITOJHEHHUS IPAKTHUECKON
paboter Ne 16.
3.BriOpaTh MapKy mMatepuaina, Ha3HaYUTh TEPMOOOPAOOTKY U TBEPAOCTh JJIs
IIECTEPHH U KOJIeca B COOTBETCTBUM C MPUBEACHHBIMHU PEKOMEHIAIASIMU
(Tabmuma 1).

4.Pe3ynbTaThl 3aHECTH B TAOIUILY 4.
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Tabnuna 4 - Marepuanbsl 3yO4aToi nepeayu.

Mapka matepuana | TepMooOpabOTKa Tsepnocts, HB

[lecTepns

KOJIECO

5.0npenenuTsh BEIUYUHY JOMYCKAEMbIX KOHTAKTHBIX HAMPSKEHUN:
5.1. nng mectepHu
5.2. s Kojeca
5.3. HampsDKEeHHE, UCTIONIb3YEMOE B pacyeTe
6. OnpenenuTh BETUINHY TOMYCKAEMbIX N3THOHBIX HAIIPSKECHUH
6.1. nns mectepHu
6.2. 1 Koseca
7.0npenenuth reoMeTpUYECKUe pa3Mephl 3y0UaToil mepeaadu:

7.1. MeX0oCeBOe pacCTOSIHUE, MM

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

U -y, '[O-H]Z ’

rane K, —Bciomoratenbhblit KoahuimeHT. 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 CO2T1AC08aMb CO CHIAHOAPHIHbIM
paoom:
1-w111 psi0: 40, 50, 63, 80, 100, 125, 160, 200, 250, 315, 400, 500, 630, , 800, 1000;
2-oti pao: 71. 90, 112. 140, 180, 224, 280, 355. 450, 560, 710, 900,1120.
7.2. HOpMaJIbHBINA MOAYJIb 3alICTICHUS, 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

7.3. IpeIBapUTENIbHBIN YTOJI HaKJIOHA 3yObeB B =
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7.4.cymMMapHOE YHUCIIO 3yObeB 3y0UaToi mepeaaun Zy = 2:a, - COS f/ mp =
7.5.41c10 3yObeB MICCTEPHU 21 = zs/(u+l) =
7.6. ancio 3y0beB KoJieca Z,= 731 U=
7.7. yTOUHEHHE yIJia HaKJIOHA 3yObeB (J1J11 KOCO3yOBbIX U IIICBPOHHBIX )
oS B=(z1+tz2)'my/2-a, =

IIpumeyanue: OKPYTIUTH C TOYHOCTHIO J0 MSATOTO 3HAKA MOCIIE 3aMSITON
7.8.menuTenbHbIC JUAMETPHI
7.8.1.1u1s1 KOCO3YOBIX M HIEBPOHHBIX IEpeaad, MM

di= my-zi/cosp=

do= my-zo/cosp=
7.8.2115 ipsiM03yOBIX TTepeady, MM di=mp-z1=

d2: My-Z2=

[IpumedaHue: OKPYTIIMTHh C TOYHOCTHIO JI0 BTOPOTO 3HAKA TOCIIE 3aISITON
7.9.1poBepKa MEKOCEBOT'O PACCTOSHUS ap,=(d1+dy) /2=

7.10. muaMeTpsl BHICTYTIOB, MM

dag=di +2m, =
da= d2 +2mp=
7.11. mmamMeTpsl BIIAIUH, MM dpp =di—2,5m, =
drp = dy—2,5m, =
7.12 . mupuHa 3y0uaThiX KOJEC, MM
b2 =yhade =
by = by + Smm =

7.13. [IpoBepOoUHBIf pacyeT HA KOHTAKTHYIO POYHOCTh

7.13.1. k03 punMeHT MUPUHBI IECTEPHH 110 TUAMETPY

7.13.2.0kpyKHasi CKOPOCTh KOJIEC V=

7.13.3.n1poBepKka KOHTAKTHOM MPOYHOCTHU
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S[O_H]

K _\/M 10°-K,y, Koy, Ky - (U+1)

o- —_ —
e a b, -u?

K - Bcnomorarenbabiit koadduiment: K =270 ni1s koco3yObIX U IMIEBPOHHBIX
nepenay; K=310- nia npsamo3yObIx niepeaay;

Ko —K03DPuiimeHT HepaBHOMEPHOCTH paCTIPEIEICHHs HArPY3KU MEXKTY

3yObsSIMHU /Tabn.5/;
K - KoO3ppHULIMEHT HepaBHOMEPHOCTHU paclpeAesICHHUsI Harpy3KH 10 MUpPHUHE
3y04aToro BeHIla /Ta011.6/;
Ky — ko3 puiimeHT 1MHaMUYHOCTH /Tabn.7/

7.13.4.CpopmynupoBaTh BEIBOJ O KOHTAKTHON MTPOYHOCTH.

Tabnuna 5 - 3nauenue kodpdunrenta Ky

CrerieHb OxpyKHast CKOPOCTh, 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 - -

Jns npamo3y6six konec Ky =1

Tabmuua 6 - 3nauenue kodpuurenta Kyg

Wha 0,4 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

Tabnuna 7 - 3nauenue kodpdunnenta Ky,

TBepaocTthb Oxpy>KHasi CKOpPOCTh V, M/C
HB, Ho 5 10 15 20
HepeATE MMOBEPXHOCTH CreneHb TOYHOCTH
3yObeB 8 7

<350 1,05 - - -
psIMO3y0ast S350 i1 - - -
Koco3y0as, <350 1,0 1,01 1.02 1,05
IIIeBPOHHAS >350 1,0 1,05 1,07 1,1
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8.BBINOIHUTE MPOBEPOUHBIN pacueT Ha U3rHO.

8.1.0mnpenenuTh CUIIbI, IEUCTBYIONINE B 3alICTUICHHUH:

8.1.1.0kpyxHas cuna F, =

8.1.2.pagnanbHas cuna F, =

2M -10°

cospf

8.1.3. ocesas cuna F, = Frtqf

8.2.0mpenenuth KO3OPUIIMEHT MUPUHBI 3y0UaTOr0 KoJieca Mo TUaMETpy

F -tqo

Vo =

by
d,

8.3. OnpenenuTh OKPYKHYIO CKOPOCTh KOJIEC U CTENEHb TOYHOCTH Mepeadn

8.4. OnpenenuTh YKBUBAJICHTHOE YHCIIO 3yObEB JIJIS IIIECTEPHH U KoJieca

/Ta611.8/

Tabnuna 8. CteneHb TOYHOCTH MEPEAAUH.

Oxpy>KHasi CKOpOCTb, V, M/C

Ho 5 Jo 10 Cspimie 10
npsMo3yoast 8
Koco3y0as,
Y 8 7
HICBPOHHAs

z, =~
cos/f
8.5. Onpenenuth K03hHUIMEHT, yauThIBatOmui popmy 3yda Y /Ta6m.9/
Tabmuma 9 - Koaddumuent dhopmer 3yda
Zy 17 20 25 30 40 50 60 70 80 100 u
Oonee
YF 4.28 4,09 3,9 3,8 3,7 3,66 3,62 3,61 3,61 3,6
8.6 Ompenenuts k03P duuUenT HArpy3ku K =K., - K,
KoaddurmeHTsr: Krp / 12011.10/, Kry / Ta01.11/
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Tabnuna 10 - 3nauenue kosppuunenta Krp

Whd 0,2 0,4 0,6 0,8 1,0 1,2 1.4 1.6 1,8
Kgp 1,0 1,03 1,05 1,08 11 1,13 1,19 1,25 1.32
Tabmuma 11 - 3navenue kodddurmenta Key
CreneHb TOYHOCTH OxpymHaH CKOPOCTE, V, /e
3 3-8 8-125
7 1,15/1 1,35/1 1,45/1.2
8 1.25/1.1 1.45/1.3 -11,4
[Tpumeuanue: B yuCIUTENE —IJIs1 IPSAMO3YOBbIX, B 3HAMEHATEIEe- IS KOCO3YOBbIX
8.7. Onpenenuth KOG OUIMEHT yIiia HaKJIOHA 3yObeB Y,=1- %

8.8. Onpenenuth k032G HUIIMEHT HEPABHOMEPHOCTU paclpeieICHUs] Harpy3KH

Mexay 3yobsmu Kg, =0,92.

8.9. BeINOIHUTE MTPOBEPOYHBIN pacdyeT Ha U3ruod Jyist 3yObeB KoJieca, sl KOTOPOTro

[UF]

OTHOLLICHHUEC ——
F

OOJIBIIIE:

OF

_ Fio-Ke - Ye 'Yﬁ'KFa

<
b, -m <o ]

n

8.10.01eHuTh H3rHOHYIO0 MPOYHOCTH MEpPeIadH.

9.CdhopmynupoBath BHIBOJ IO MPAKTUUECKOU paboTe

10.0TBeTUTH HA KOHTPOJIBHBIE BOTIPOCHI:

1).HanumuTe pekoMeHIaluy 1o BEIOOPY MaTepraiia 3y04yaToi mapel.

2).HazoBute (pakTOphl, BAMSIONIME HA BEIMUYHUHY JOIMYCKAEMbIX KOHTAKTHBIX

Y U3TMOHBIX HANIPSHKEHUI.

3). B uem 3akirodaeTcs CyIIHOCTh IPOBEPOYHOTO pacdeTa IMIHHIPUIECKOM

3yO04aToy nepeaaur Ha KOHTAaKTHYIO U U3TUOHYIO POYHOCTh?

4).Kakoii mapamerp 3aKpbITOU

MWJTUHIPUYECKON 3yOdaTol Tmepenayu

ONpCACIIICTCA B PC3YJIbTATC IPOCKTHOI'O PaCdYCTa Ha KOHTAKTHYHO HpO‘—IHOCTb?

Crpykrypa oT4era 1o padore

1.Homep u HazBaHue paboOTHI.

2.1lenb:
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3.3aanue K MpakTH4YeCKon padore.

4. VcxoaHbIe JaHHBIE:

- BpalllalolMii MOMEHT BEJIOMOTO BaJia 3y0uaToi nepegaun M =
- IepeIaTOYHOE OTHOIIICHHE 3y0UaToil mepeaaun u=
- YTJI0Basi CKOPOCTh BEAYIIETO Basla peyKTopa ®=

- XapaKTepUCTHKa 3yOuaTol epeaayu 1o HarpasIeHHIO 3y0a -

5 .Bribop Mapku maTepuaia, Ha3HaYeHUE TEPMOOOPAOOTKU U TBEPIOCTU
3.1.171s1 mecTepHu
3.2.101s KoJieca
6.0npeneneHne BEIUUUHBI TOIYCKAEMbIX KOHTAKTHBIX HAIPS)KEHUH.
4.1.n514 mecTepHu
4.2.1151 KoJieca
4.3 pacueTHOE KOHTAaKTHOE HalpsHKEHHE
7. Pacuet nomyckaeMbIX U3THOHBIX HAMPSKEHUN.
8.Pacuét reomeTpuueckux pasmMepoB Nepeaadn(pesyibmamyl 3aHeCmu 6
mabauyy 12)

Tabnuua 12 - T'eomeTprueckne mapaMeTpsl 3y0UaThIX KOJIEC

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

g

BEyIICe

BEIOMOE

9.[TpoBepouHbIif pacy€T nepeayr Ha KOHTAKTHYIO MPOYHOCTh
10. TIpoBepouHsbIil pacueT Ha U3THUO.

11. BeiBox o pabore.

12.0TBeThI Ha KOHTPOJIbHBIE BOTIPOCHI.

IIpakTnueckas padora Ne 18.
Ha3panue npakTuyeckou padorbl: PacyeT uepBAYHOM nepeaadyn N0 KOHTAKTHBIM
HaIPSHKEHUSM.

Ilenb: ocBOEHHE METOIMKH pacueTa YepBIYHON NEpEIayH.
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Ymenua: npouzsooums pacuemvl mexanuueckux nepeoay

3nanusn: (axmyanuzayusi) 0CHOBbL pacuenos Mexanuieckux nepeoa.

Teopernyeckuii MmaTepua.

Yepsaunas nepedaua — Tepenada 3alEIUIEHUEM CO CKPEIHUBAIOLIIUMUCS
ocsiMmu BasnoB. Ilepenaua ABUXKEHUSI MPOUCXOJUT OT YepBsiKa (OJHO3aXOIHOTO WU
MHOT03aXO/JIHOTO BHHTa) K 3yOuaToMy KoJjiecy cCIHenuanbHOH (opmbl U
OCYILIECTBIISIETCA 110 MPUHIIUITY BUHTOBOM MapHI.

B nepegaue BO3HHMKAET 3HAYUTEIIBHOE B3AUMHOE CKOJIbICEHUE BUMKOS
yepssKa no 3y6baMm Kojleca, 4TO BbI3bIBAET MOBBIINICHHBIH W3HOC U 3HAYUTEIHHOE
BBIJICJICHUE TETJIOTHI.

B 4epBsSYHOM Mape cliadbIM 3BEHOM SIBIIsIeTCA 3y0 UepBAYHOTO KoJjieca. MoryT
MPOUCXOJIUTH CJICIYIOIINE TOBPEKACHUS:

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

-M3JI0M 3y0a.

OCHOBHBIMM pacue€TaMH YEPBSYHOM NEpeaaun sIBISIOTCS:

- pacuem no KOHMAKMHLIM HARPAIHCEHUAM '

- Npoekmubvill, B PE3YAbTATE KOTOPOTO ONPeOessemcs MeHcocedoe
paccmosnue;

- NpoBepouHbll, CYIIHOCTh KOTOPOTO 3aKIIYaeTCsi B  CPABHEHUU
MAKCUMAILHBIX HANPSNCEHUL C OONYCKAEMBIMU HANPANCEHUIMU,

-nPOGEePOUHDBLIL pacuem HaA U32UD;

-mMens060Il pacyem, KOmopbwlll 02paHudUeaem memnepamypy 6 30ne pabomol
nepeoauu.

[Ipu BBIOOpE MapKy MaTepualia YepBSIYHOTO KOJIeca 3a/1al0TCs OPUEHTHUPO-

BOYHBIMHU 3HAYECHUSMH CKOPOCTH CKOJIbXKCHHUS B Tiepeaaye: Vg ~4,5-10"-n,-3M,. B

3aBUCUMOCTH OT CKOPOCTH CKOJIBKCHHA IIPHUHUMACTCA MAapKa MaTCpHrajia BCHIA

YCPBAYHOTO KOJIECA U OIPCACIIACTCA BEJIMUMHA JOIMYCKACMOI'O KOHTAKTHOI'O
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HAMpPsDKEHUS: -TIPU CKOPOCTU CKOJIbKEHUsI Vs< 2M/C TPUMEHSIOT CEephbI€ YyTYHBI,
takue kak CH15, CH20;

- TIPU CKOPOCTH CKOJbXKeHUs 3M/c < Vs < 5M/c mpuMeHs0T 0€30J0BSIHUCTHIE
Opon3bl, Takue kak bpO10H1d1;

- TIPU CKOPOCTH CKOJBXEHUS SM/c < Vg < 25M/C MPUMEHSIOT OJOBSIHUCTHIC
Opon3ssl, Takue kak bpO10H1d1.
3ananue K npakTu4eckoii padore: OnpenenuTe reOMETPUIECKHUE TapaAMETPBI
YEpBSYHOM MEPEAAUn C apXUMEIOBBIM YEPBIKOM, €CJIA Bpal[aloUMi MOMEHT Ha
YepBAYHOM KoJiece M2, 4acToTa BpallleHUs YEPBsKa N1, IEPEAATOUHOE OTHOILICHUE
nepegadu U, Harpy3ka ¢ HeOOJIbIIUMH TOTYKaMU. [IpoBepUTh KOHTAKTHYIO IPOY-
OCTb MEpEAUH.

Xox BbIIOJTHEHUsI padoThlI.

1.3anucaTh 3a1aHue K MPaKTUIECKON padoTe.
2.BbIOpaTh UCXO/IHBIC JAHHBIE B COOTBETCTBUU C BapuaHTOM (Tabmuna 1).

Ta6mumna 1 - Ucxogusie maHHBIC K TpakTHUecKoit padore Nel§.

Ne
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Bap.

M,
H 340 | 280 220 350 400 290 360 520 370 460 480 630 600 450

M

3000 1500 1000

u 8 10 12,5 20 25 12 10 8 20 25 12,5 15 18 25

Ta6nuna 1 (mpogomxkenue) - McxoaHbie TaHHbIC K MpakTUdeckoit padbote Nel8.

15 16 17 18 19 20 21 22 23 24 25 26 27 28

250 | 280 | 290 | 300 | 350 | 280 | 240 | 460 | 540 | 390 | 670 | 580 | 370 | 470

3000 1500 1000

u 25 20 24 30 20 8 12,5 20 25 10 25 20 10 8

2.PaccunTarh CKOPOCTH CKOJIBKCHHUSI Vi #4,5-10" -n, -3/M,.
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3.BBI6paTL MaTtepuall riecpeaadn B COOTBETCTBUU C pCKOMCHAALUAMU, IIPUBCICH -

HBIMH BBIIIC..

4. OnpenenuTs BEIMYMHY JOMYCKaeMbIX KOHTAKTHBIX HAIIPSKEHUH 10 popMyIiaMm,

BLI6paHHI)IM B 3aBUCUMOCTHU OT MApKHU MAaTCpHaJIa YCPBAYHOI'O KOJICCA:.

-JJI1 YyTYHOB

[0, ]= (175...200) - 35V ;

-171s1 GE30JI0BAHUCTBIX OpPOH3 U JaTyHel [o, |=(250...300)— 25V, ;

- Ui OJIOBSIHMCTBIX OpOH3

yT-II/ITBIBaIOH_II/Iﬁ CKOPOCTb CKOJIbXKCHHA

CONPOTHBJICHUE MaTepHaia /Tabmumna 3/

/ Tabmuma 2/,

Ta6nuna 2 - 3nauenue ko3 dunmenta Cy

[6,]=(085..09)-C, -5, tne Cy-ko3dduruent,

O —BpPEMEHHOE

Vs Mm/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
Ta6J'II/II_Ia 3 - Mexannyeckue XAPAKTCPUCTHUKHU MATCPHAJIOB BCHIIOB
YEePBAYHBIX KOJIEC.
[Ipenen
Marepuan BeHIa [Ipenen [Ipenen
HNPOYHOCTH TPH
YEePBIYHOTO Crioco6 OTIMBKH TEKy4YeCTH, MIPOYHOCTH
usrube oy,
KoJeca or, H/MM? os, H/mm?
H/mm?
CUl1s B TIECOK - - 320
CY20 B TIECOK - - 360
BpAXA9XK3JI B KOKHJIb 195 490 -
BpA9XK3JI [EHTPOOESIKHBIN 200 500 -
BpA10K4H4 [EHTPOOESIKHBIN 460 700 -
bpA10XX4H4 B KOKHJIb 430 650 -
BpO10d1 B KOKHWJIb 150 260 -
BpO10d1 B TIECOK 135 215 -
bpO10HI®1 LEHTPOOEIKHBIN 165 285 -

S.PaccuntaTh reoMeTpUUECKUE TTapaMETPhI EPEAAYU:

5.1. Yucno 3axom0B uepBsika Z; /Tabmura 4/
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Ta6J'II/ILIa 4 - Yucno 3ax0d0B 4YCpBAKA B 3aBUCHUMOCTH OT IICPCAATOYHOI'O

OTHOILICHMA.
u 8...15 15...30 >30
Zi 4 4 1

5.2.Yucno 3yObeB Kojeca  Zy = Z3-U
5.3. Koapdpumment  numamerpa  4UepBsKa q=>025-z, ; (3HaueHus  (
CTaHIapTH3UPOBaHbI, Yame Bcero J =8; 10; 12,5;16; 20)

5.4 MexoceBoe pacCTOsSIHUE

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

15.17)-
5.5. Mopynb 3anerieHus m = (L5.17)-a, , IOJTy4YeHHOE 3HAYCHHUE MOy
ZZ

(4]

COIJIACyeTCA CO CTaHAApPTHBIM psiaom:  2.5; 3,15;4; 5; 6.3; 8, 10; 12,5; 16mm.

m(q + 2
5.6.YTOUHEHNE MEKOCEBOTO PACCTOSHUS a, = y
5.7. lenuTenbHble AMaMETPhI UePBSIKa U YEPBSIYHOTO Kojleca

di =g'm; d, =m-z,
5.8.JlnameTphl BBICTYIIOB YEPBSKA U YEPBIYHOTO KOJIeca
da = dy +2m: dao = dy +2m

5.9. JluameTphl BIaJuH Y€pBIKa U YEPBSIUHOTO Kojeca

df]_ = d1—2,5m; df2 = d2—2,5m
5.10.Haubonpimmit guaMeTp 4epBIYHOTO KoJieca
dawZ < da2 + 6m
Z,+2

5.11./lnuHa Hape3aHHOM YacTu YepBsiKa
b1 >(11+0,06z2)m 1pu z:= 1 wiu ;= 2;

b; >(12,5+0,09-z,)m 1pu z:= 3 uau 2:= 4.
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Jis ummrdyembix 1 Gpe3epyeMbIX YepBAKOB BeJIMYMHA D1 T0JKHA OBITh yBEIINYE-
Ha: npy m<10Mm Ha 25mM; ipu m =10...16mm Ha 35...40mm; pu m >16MM Ha

50MM.

" Z
5.12. JlenutenbHBIN yroJ MoabeMa BUTKA y =arctg—*
q

5.13.11Iupuna BeHIa 4yepBssuHOro kojieca by < 075:-dy

6. BBIOJHUTH MPOBEPOUYHBIHN pacyeT Ha KOHTAKTHYIO TPOYHOCTb.

-3
6.1. OmpenenuTsb OKPYKHYIO CKOPOCTh UepBsika  V, = %
Vl
6.2. OnpenenuTh CKOPOCTh CKONBXKEHUs Vg =
cosy

6.3. OnpenenuTs K03 HUIUESHT HEPABHOMEPHOCTH pacIpeesIeHUs Harpy3Ku
3
K, =1+ (%j -(1-x), re O - kodpdunment gedopmarnuu ueppska /Tadi.5/

Tabnuua 5 - 3nadenus ko3 duirenta gepopmanuu yepBsika O

Koa¢dunuenr 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-K02(QUIIUEHT 3aBUCSIINI OT XapaKTepa U3MEHEHUS HATPY3KH, PU

MOCTOSIHHOM Harpy3ke X = 1, Ipu He3HAUUTENbHBIX KOJIEOaHUSX HArpy3KH

x =0.6.
6.4.0npenenuts k03P punpent guaamuaHoct Ky /Tabi.6/
Tabmuma 6 - 3Havyenune ko3 duimenta guHaMUIHOCTH Ky
Cremnenn CKopocCTh CKONbXeHus Vs, M/c
TOYHOCTH Ho 1,5 Cs. 15103 Cs.3107.5 Cs.7,5m012
6 - - 1 11
7 1,0 1,0 1.1 1.2
8 1.15 1.25 1.4 -
I[J'IH PEAYKTOPOB O6III€FO Ha3HA4YCHUA NPUHUMAIOT 7 WU 8 CTEIEHA TOYHOCTHU
6.5. Onpenenuts K03()(OUIMEHT HATPY3KH Kh = Kp Kv
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6.6.0O11eHUTh KOHTAKTHYIO IPOYHOCTh YEPBIYHOU MEepeaaun

z

3
170 MZ-(2+1J K,
q q <
= . S |0
-2 - 1]

7. ChpopMynupoBaTh BBIBOJ 1O paboTe.
8.0TBEeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI:
1).YcTpoiicTBO 1 Ha3HAYCHUE YEPBSIYHON TIepeaadn?
2).Ilepeunciure BO3MOXKHBIC BUIIBI PA3pYyLICHHS YSPBIIHOMN MEpPEIaUH.
3).Ilepeuncnure BUIBI pacyeTOB YEPBSIYHOM MEpeIadu.
4). Tlepeuncnute reOMETPHUYECKUE Pa3MeEPhl YSPBIUHOH TIepeIadH.
5).CymHOCTb POEKTHOTO pacyeTa YepBIYHOM mepeaadn?
6). CyIHOCTh MPOBEPOYHOTO pacueTa YepBIIYHON TIepeaadn?
Crtpykrypa oT4eTa no padore.
1. Homep u Ha3BaHue pabOTHI.
2.1lenb:
3.3aaHue K MpakTHIeCKon padore.
4. VcxonHble JaHHBIE:
5.Pacuder cKOpOCTH CKOJIbKEHUS U BBIOOP MapKu MaTepHaia.
6.Pacyet BenuUMHBI TOMYCKAEMbIX KOHTAKTHBIX HAPSKEHU.
7.Pacuer reoMeTpuYECKUX pa3MEPOB MEPEIAUH.
8.IIpoBepouHbIil pacyeT Ha KOHTAKTHYIO TPOYHOCTb.
9. BeiBog mo pabdore.

10.0O1BeTHI Ha KOHTPOJIHHBIEC BOTIPOCHI.
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IIpakTuuyeckas padbora Ne 19
HasBanue npakTudeckoi padorsi: M3yueHne KOHCTPYKIMH HUJIMHIPUYECKOTO
peaykropa

Ileny: w3ydyeHWe KOHCTPYKUMHU UMIUHAPUYECKOTO PEAYKTOpa, 3HAKOMCTBO C
MOPSIAKOM COOpKH M Pa300pKH PEeAyKTOpa, U3MEPEHHE OCHOBHBIX Ta0apUTHBIX,
MIPUCOEIUHUTEIIBHBIX U T€OMETPUUECKUX Pa3MEpPOB, PaCUET OCHOBHBIX MapaMeTpPOB
3y04aToro 3anerieHus.
Mamepuanvnaa  0aza:  UATUHAPUYECKUH  PEAYKTOp, TacyHble  KIKOYH,
ITAHT€HLIUPKYJIb, TUHEHKA.
Ymenua: npouzsooums pacuemol mexanuueckux nepeoay

3Hanus: (CleyCl]ZMS’aL!u}l) 8UObI MEXAHU3IMOB, OCHOB8blL KOHCMPYUPOBAHUA

Teopernyecknii MaTepuaJl
PenykTop —3T0 3aKpbiTas MEXaHUYECKasd Iepeiada, CiyKalas Ui lepenadyu

BpAILIEHMs OT BEAYILIETO Baja K BEAOMOMY C MOHWKEHUEM CKOPOCTH Y NOBBIIIECHU -
€M BpAlllaloIIer0 MOMEHTA, MIEPENATOYHOE OTHOLIEHHUE B PEAYyKTOPE —BEIUYMHA
ITIOCTOSIHHASL. B 3aBUCHMOCTH OT BUJIa BXOISIIMX B HEro Iepenad CyIIECTBYIOT
3yO4arble, YEPBSIYHBIE PETYKTOPHI.

3yOuatble peayKTOpbl HALUIM IIUPOKOE MPUMEHEHHE B MAITMHOCTPOUTEIHHOM
o0opynoBaHuu. B 3aBuCMMOCTH OT BHIa UCIIOJIB3YEMOM NIEPENAUYM PA3INYAOT LU~
JUHAPUYECKHE PEAYKTOpa C IPAMO3yObIMHU, KOCO3YObIMH, ILIEBPOHHBIMU II€peaaya-
MU U KOHUYECKHUE PELYKTOPHI.

B 3aBucuMoOcCTH OT pacnosioKeHHsI BEAOMOTO BaJIa B IPOCTPAHCTBE PELYKTOPBI
BBIITYCKAIOT B TOPU30HTAJIbHOM U BEPTUKAJIBHOM HCIIOJHEHHUH; B 3aBUCUMOCTH OT

YyCla CTyNeHEeH pa3inyaoT OJJHO- U MHOTOCTyIIEHYaTble PeAYKTOPhI (PUCYHOK 1).
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Pucynoxk 1 - Kunematuueckue cxembl HUIMHAPUYECKUX PETYKTOPOB.
OCHOBHBIMU 3JIEMEHTAMH IIWJIMHIPUYECKOTO PEIyKTOpa (PUCYHOK 2) SIBISIETCS
UMIMHApUYEcKas 3yOuaTas nepenaya, HOMEIEHHAas B JINTOM Kopityce 3 ¢ pa3beM-
HOM KpBIIIKON 9, TUHUS pazbeMa KOTOPOM COBMAAAET C OCSIMHU BaJlOB 9, HA KOTOPHIE
yCTaHOBJICHBI 3y0uaThie kKoseca 4, 15. Kpeliika peykropa K KOPITyCy KPErnuTcsi C
MTOMOIIBIO 60ITOB 6, COOCHOCTB THE3/I MOIIMITHUKOB B KOPITYCE W KPBITITKE
OCYIIECTBJISIETCS C TOMOIIBIO IBYX KOHUYECKUX mTrudToB 13.

Bpamaromuii MOMEHT OT 3y04aThIX KOJIEC K BajaM U HA00OpOT OCYIIECTBIIS-
€TCs C TOMOIIBIO MITIOHOK WJIM NUTHIIOB. Balibl ycTaHAaBIMBAIOTCS HA MOAIIAITHUKAX
KaueHus 2, BLIOOP TUIIa KOTOPHIX 3aBUCHUT OT BUa 3y0UaToil mepenayu, BOSHUKAO-
el B nepeiaue Harpy3ku U TpeOOBaHUM, MPEIBABISIEMbIX K dKECTKOCTH YCTaHOB-
ku BasioB. OceBasi (puKcaIysi MOIIIUITHUKOB OCYIIECTBISETCS (DIAHIIEBHIMU WITH

BPE3HBIMU KpbIlIKaMul 1 HA0OpPOM MeTaUIMYECKUX MPOKIaaoK 14,
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Pucynok 2 - PenykTop numuHApUYecKuil 3y0UaThlid.
CMma3ka 3aleruieHus: OCYIIECTBIISIETCS TOTPYKEHHEM 3y04aToro KoJjieca B Mac-
JISTHYIO BaHHY Ha OMpPEJIeJICHHYIO TTyOrHY, a TOJIINUITHUKOB (Yalle BCEro Mpu He-
OOJIBIIUX CKOPOCTSX) — MACJISIHBIM TYMaHOM, 00pa3yroIMMcst pu pa3OpbI3TuBa-
HUU Maclia. J{7s 3a1MBKU Maciia ¥ KOHTPOJISt COCTOSTHUS pab0YMX MOBEPXHOCTEN
3yOuaThIX KOJIEC B KPBILIKE PELYKTOPA MPEYCMOTPEHO CMOTPOBOE OKHO, 3aKPBHITOE
KPBIKON 11; 1711 KOHTPOJIA ypOBHS M KaueCcTBa CMa3KH MPEyCMOTPEH 7KE3J10BbIN
Macioykasarenb 16; 1isl cuBa CMa3KH B KOPITyCe peIyKTopa UMEETCsl OTBEPCTHE,
3ariylieHHoe pe3b00BoM MPOOKOH 1 7. 171 TPAaHCTIOPTUPOBKHU MPETyCMOTPEHBI PhIM-

oonteIl2.
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1.3amMeputh rabapuTHBIC, IPUCOCIUHUTEIBHBIE pa3MeEPbl PEAYKTOPA,

3ajaHne K NpaKTH4ecKoii padore:

reoMeTpUUYecKre mapaMeTpsl 3y0uaToi mapsbl.

2. IlpousBecTu pa300pKy peayKTOpa, U3YUUTh €r0 KOHCTPYKIIMIO.

3.0npenenuTs reoMeTpUYecKUe pasmMepbl 3y0UaToi mapsbl.

4. TIpousBecT COOPKY peayKTOpA.

Xoa BbINOJTHEHUST PA0OThI

1. 3anucath 3a/1aHKe K MPAKTUYECKON padoTe.

1. BeiuepTuTh KHHEMAaTUYECKYIO CXEMY PEIYKTOPA.

3. 3amepuTh rabapuTHBIE U NMPUCOECIUHUTEIBHBIE PAa3MEPBI, UCIIONb3YsI PUCYHOK 3.

Pe3ynbpraTel 3aHecTu B Tabiuiy 1.

Ta6numa 1- 'abapuTHBIC 1 MPUCOCTUHUTEIIBHBIE pa3Mephl PEIyKTOpA.

O6o3nauen | Benuu
Neri/mn HaumenoBanue pazmepos
ue uHa
T'abapumnvie
1 Jnuua L3
2 [lIupuna B
3 | Beicora H1
Ilpucoeounumenvhoie
1 | Iuamerp GBICTPOXOIHOTO Baia di
2 Brutet 6bICTpOX0HOTO Bania I1
3 | AuMeTp TUXOXOJHOTO Baja d2
4 | BbUIET TUXOXOAHOTO Baja I2
5 PaccrosiHre OT 0nopHOI MOBEPXHOCTH HUXKHETO (hIaHLa 10 JTMHUH H
pa3beMa peayKkropa

7 Me:xoceBoe paccTosiHUAE aw
8 TonmmHaa HUXKHETO (IIaHIa H
9 JlinHa ONOpHOI MOBEPXHOCTH HIKHETO (praHIa L7
10 | PaccrosiHme MeXIy OCSIMH OTBEPCTHIA IO PyHIaMEHTHBIE OOITHI Ay

A
11 | Auametp oTBepcTHii Moa GyHIaMEHTHBIE OONTHI ds
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Pucynox 3. — I'abapuTHBIC U TPUCOCTUHUTEIBHBIC Pa3MEPhI PEIYyKTOPA.

Ly

1

4. Penyktop pa3oOpaTh U ONUCATH MOPSAOK pa3O0pKHU.
5. 3aMepuTh reOMeTpUIECKUE MapaMeTphl IMEeCTEPHH U Kojeca. Pe3ynbrarsl 3aHecTu
B TaOnuIry 2.

Tabnuua 2 - 3amepsieMble TeOMETPUUECKHE MMapaMeTphl 3y0UaToi mapbl

Neni/mt HaumenoBanue O6o3HaueHue Benmuunna
1 Yucio 3yObeB MECTepHH Z1
2 UYucno 3y0beB Koseca 22
3 JlnaMeTp BBICTYITOB MICCTEPHH da1
4 | Hlupuna BeHIa Kojeca b2

6. Paccunrarh reomeTpuyeckre napaMeTpsl 3y0uaTon nepeaaun:
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6.1mepeaaTouyHOE OTHOIIEHUE u=-2%

6.2. MOAYJIb 3alleIICHUS m=——4 (3HaueHHE COraacoBaTh

CO CTaHJAAPTHBIM PSIIOM HOPMAJIBHBIX MOJyJICH:
1-viti pao:1;. 1,25; 2; 2,5; 3; 4; 6, 8; 10; 12; 16; 20;
2-o1 ps0:1.375; 1,75; 2,25; 2,75; 3,5, 4,5, 7; 9; 11; 14, 18; 22 )

6.3.1eIUTEIbHBINA JUAMETP IIeCTCPHU di=m-z;

6.4.1mamMeTp BBICTYTOB MIECTEPHU da1 =d; +2m

6.5.1MaMeTp BIAIUH MICCTCPHU dp = di-2,5m

6.6. neMUTENBHBIN TUAMETP Kojleca d,=m-z,

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

6.8. TnameTp BIIaUH KoJieca ds, =d, — 2,5m
_d,+d,

6.9. MexxoCceBOe paccTOsSTHHE " 5

/.3aHecTH 3aMepEHHBIE U PACUETHBIE TapaMETPhI B TA0JIHULLY 3.
Tabnuma 3 - CpaBHUTENbHBIN aHAIN3 3aMEPEHHBIX U PACUETHBIX T€OMETPUUYECKUX

IIapaMeTPOB JIEMEHTOB 3y0UaTOM Mapsl

IMapameTrpbl (o PY ao

3amepsiembie

PacuétHrlie

8.BBINTOTHUTHL CPAaBHUTENBHBIA AHATU3 3aMEPEHHBIX U PACUETHBIX MMAPAMETPOB

pac. ___ 3am.
-100%= Aa,=%e——Zo .100%=

dz o
9. IlpousBectu COOPKY PEAYKTOPA U MOCIEAOBATEIHLHOCTh COOPKH 3aHECTH B OTUET.
10. Caenatpb BBIBOJ IO padoTe.
11. OTBeTUTH HA KOHTPOJIbHBIE BOIPOCHI.

1). Ha3BaTh rabapuTHbIC pa3Mepbl peayKTopa.

2). Ha3Bath 1 00BSICHUTH Ha3HAYCHHUE TPUCOCTMHUTEIBHBIX Pa3MePOB
peayKropa.

3). Kakum 00pa3oM oCyIecTBIsIeTcsl 0ceBas (UKCAIHs MOIIUITHAUKOB KaueHHSI.
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4).Kak 10cTHraeTcsi COOCHOCTh OTBEPCTHH MO OIIUITHUKY B KOPITyce U
KPBIIIKE peayKTopa?
5). HazoBuTE KOHCTPYKTHBHBIE 3JIECMEHTBI PEYKTOPA ISl 3aJIMBKH, CIIMBA U

KOHTPOJISL YPOBHS CMa3Ku B PEAYKTOPE.

CTpyKTypa 0T4éTa 10 NPpAaKTHYeCKOi padoTe

1.Homep u Ha3zBaHKE paObOTHI.
2.1lenb:

3.MarepuanbpHas 6aza:

4. KunemaTtuueckasi cxeMa peaykropa

5. 3amepsieMble rabapuTHbBIE U IPUCOECTUHUTENBHBIE Pa3MEPHI.

7. Ilopsiok pa3dopKH peIyKTopa.

6. 3amepsieMble TEOMETPUYECKHE ITapaMeTphl 3y0UaTOi Mmapsl.
/.PacyeT reoMeTpHUECKUX apaMeTPOB 3yOUaToro 3arerieHusl.

8. CpaBHUTENBHBIN aHAJIN3 PACUECTHBIX U 3AMEPEHHBIX ITAPAMETPOB.
9. Ilopsanok cOOpKU peayKTopa.

10. BeiBoa mo pabore.

11. OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

IIpakTnueckas padora Ne 20.
HasBanue npakrnyeckou padorhl: 3yyeHrne KOHCTpYKIMU YEPBAYHOTO
peaykropa
Ilenw: v3yyeHue KOHCTPYKLHMHU YEPBAYHOTO PENAYKTOPA, 3HAKOMCTBO C MOPSIKOM
cOopku ®  pa3bOpKM  pEAyKTOpa, HU3MEPEHHE OCHOBHBIX Ta0apUTHBIX,
IPUCOECIUHUTEIBHBIX U TEOMETPUUYECKUX PA3MEPOB.
Mamepuanvnas 6aza: YepBsIUHBINA PEIYKTODP, TACUHBIEC KIIIOUH, IITAHT€HIIUPKYJIb,
JIMHEMKA.
Ymenua: npouzsooums pacuemvl mexanuueckux nepeday

3unanua: (axmyanuzayus) uobl MEXaHU3IM0O8, OCHO8bI KOHCMPYUPOBAHUS
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Teoperuyeckuii Mmarepuast
UepBsauHbIE PEAYKTOPHI TPEAHA3HAUYECHBI 1Sl IEpEAady BpallCHUs, NU3MEHECHUS
KMHEMATUYECKHUX U CUJIOBBIX APaMETPOB MEXK/1y CKPEIIUBAIOIIMMUCS MO YTJIOM
90° Bamamu. [[nama3oH mHEpeNaTOYHBIX OTHOUIEHWN YEPBSYHBIX PEAYKTOPOB
u=8...80.
KoMITOHOBOUHBIE BO3MOXHOCTA YEPBSYHBIX PEAYKTOPOB CBOJASTCS B
OCHOBHOM K TpE€M cCXeMaM: a) ¢ OOKOBBIM PAaCIOJIOKEHUEM YepBsKa, 0) HIKHUM

PacCIIOJIOKCHUCM YCPBIKa U B) BCPXHUM PACITIOJIOKCHUCM YCPBiAKaA.

a9 & e

4 o g

. =

6) B)

Pucynok 1 - Kunematuueckue cXeMbl YEPBSIYHBIX PETYKTOPOB

BB160p CXeMBI peTyKTOPOB TUKTYETCS YA0OCTBOM KOMITOHOBKH B IIEJIOM, TTPH
ATOM PEKOMEHIYETCs CIEAYIOIIee: MPU OKPYKHBIX CKOpOCTSX 4epBsika V < 5 m/c
OTJAIOT TPEANOYTCHUE HIDKHEMY pAacIoJIOKeHHI0 dYepBsika, mpu V. > 5 w/c
BO3paCTalOT MOTEPH Ha pa3OphI3TUBAHME Macia U MOITOMY PEKOMEHIYIO BEpXHEe
MoJIOKEeHUE YepBsika. KOMIIOHOBKY IO CXeMeE 6) BBITIOJHSIOT PeXke, T.K. 3aTPYIHEHO
CMa3bIBaHKE MO IIMITHUKOB Bajla YePBSIKA.

OCHOBHBIMM  DJICMCHTAMH UYCPBSAYHOTO PEAYKTOpa SBJSIOTCS  YEPBSK
(Beaymuil) 1 YEpBIYHOE KOJIECO.

UYepBsK, M3TOTOBICHHBINA 32 OJHO IIEJIOE C BAJIOM, YCTAaHABIMBACTCA Ha ABYX
pPaaVKaIbHO-YIIOPHBIX — IIAPUKOMOIIIMITHUKAX «B  pacnop». OceBas wurpa
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NOAIINITHUKOB PETYJIHPYETCS MPOKIAJKAMU, YCTAHOBJICHHBIMA MEXIY OJHOW H3
KPBIIIEK U HApYKHOM 000HMMOM MO IITUITHHKA.

baHmaxxnpoBaHHOE 4YEPBSYHOE KOJIECO YCTAHABIMBACTCS HA THUXOXOAHOM
Bally peaykropa. OmnopaMu 3TOro Bajia SBJISIOTCS KOHUYECKHE PaAualbHO-yIIOPHbIE
MOJIIUITHUKYN, PETYJIUPOBKA KOTOPBIX, & TAKKE IOJOKECHUE YEPBSIYHOTO KOJIECa,
OTHOCHUTEJIBHO YEPBSKA, OCYIIECTBIACTCSA MPOKIAJAKAMHU, YCTAHOBICHHBIMUA MEXIY
HapY>XKHBIMU 000IMaMU MOAIIUITHUKOB U MOAIIMITHUKOBBIM KPBIIIKAMH.

B 4yepBsSuHBIX pemykTopax MpEeayCMATPUBACTCS MPUMEHEHUE IUIACTUYHOIO
CMa304HOr0 MaTepuasa [Js NOAIIWIHUKOB Bajla 4YepBSIYHOro koiseca. Jns
IPEAYIPEKIACHUS TONMAaJaHus Macjla U3 Kaprepa B KaMepbl 3THUX IOJALIMIIHUKOB
YCTAHABIIMBAIOTCA MACIOYAECPKUBAIOIIKNE KOJbLA WM APYTHE YIUIOTHUTEIbHBIC
YCTPOMCTBA.

YpOBEHb MacCIIHOW BaHHBI MJISI CMAa3bIBaHUsI YEPBSIYHOTO 3a3€MIICHUA U
MOJIIMITHAKOB Bajla YEpBSiKa JOJDKEH OBITh TakKWM, 4YTOOBI BHUTOK YEpBSIKa
IIOJTHOCTBEO OKYHAJICSI B MAacCJIO, HO HE BBILIE LIEHTPA TeIa Ka4eHUs NOAIIUITHUKOB. B
cllyyae HEOOXOJMMOCTH TIOHUKEHHWE YPOBHS CMa3Ku B KapTepe HIKE BUTKA
YepBsiKa MPelyCMaTPUBAIOT YCTAHOBKY OpBI3TOBHKOB, 3a0pachIBAIOIIMX CMa3Ky Ha
YEPBAYHOE KOJIECO.

JIns 3amMBKM Macia M OCMOTpa B KPBIIIKE PEIyKTOpa MPEayCMAaTPUBACTCS
OKHO, 3aKpbIBAEMOE€ KpBIIIKOW. B UepBAYHBIX peayKTOopax MpeaycMaTpUuBaroOT
PYUKY-OTAYIIMHY, COEOUHSIONIYI0 BHYTPEHHIOIO  IMOJIOCTh  PEIyKTOopa C
atMocdepoit. [Ipu oTCYyTCTBUU OTAYIIMHBI HE3HAYUTEIBHOE TTOBBIIICHUE TaBJICHMUS
BHYTPH KOPITyCa MOKET IIPUBECTH K BBIJABIMBAHUIO CMA3KH Y€pPE3 YIIJIOTHEHHUS.

Jnsa ynaneHus 3arps3HEHHOTO Macjia W NPOMBIBKM PEIYKTOpa B HUKHEH
4acTH KapTepa MpeaycCMOTpeHa mpooka.

JI71s1 KOHTPOJISt YPOBHSI M YHCTOTHI CMA3KHM YCTAHABJIMBAIOTCS Macl0yKa3aTelu
pa3IMuYHONM KOHCTPYKUMH. (OCHOBaHHWE M KPBIIKY peaykropa (GUKCHPYIOT
OTHOCUTEILHO JPYT JIpyra ABYMsI TEXHOJOTHUYECKUMHU KOHHUYECKUMHU IITU(TaMHU,
yCTaHaBIMBaeMbIMU 0€3 3a30pa [JIl COBMECTHOM pACTOYKM THe3[a TMOJ

MOAIIMUITHUKH.
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Jlnst mpenoTBpalieHusl MPOTEKaHUs Macjia IJIOCKOCTH pa3béMa CMa3blBAIOT
CHUPTOBBIM JIAKOM HWJIM KUAKAM CTEKIOM. CTaBUTh MPOKIAAKH MEXAY HUMH
HEJb3s, TAaK KaKk TP 3aTsoKKe OONTOB OHa jJegopMupyeTcs, H Tocajka

IMOAIIMITHUKOB HApYyIIaCTCA.

Pucynok 2 - 'abapuTHbIC ¥ TPUCOCTUHUTEIIBHBIE pa3Mephbl YEPBSIYHOTO

pemyKTopa
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3ajanne K npaKkTH4ecKoii padore:
1.3aMepuTh rabapuTHBIC, TPUCOCTUHUTEIBHBIE pa3MEPHI PEIYKTOPA,

r€OMETPUYECKHE MTapaMeTPbl YEPBIYHON MAPHI.
2. I[IpousBectu pa300pKy peayKTOpa, U3YYUTh €r0 KOHCTPYKIIHIO.
3.0npenenuTh OCHOBHBIE TAPAMETPHI YEPBIYHOMN NEpe1ayn.

4. TIpousBecT COOPKY peayKTOpA.

Xoa BbINOJTHEHUST pad0ThI
1. 3anucath 3a/1aHKe K MPAKTUYECKON padoTe.

2. YCTaHOBUTD THUII PeAyKTOpa:
-110 PACMOJIOKEHUIO YEPBAKA,;
-110 3aXO/THOCTH YEpBsIKa.

3. BeluepTUTh KUHEMATUYECKYIO CXEMY PEIYKTOPA.

4. 3amepuTh rabapuTHbBIE U COEOUHUTENbHBIE pa3Mepbl. Pe3ysbTaTbl 3aHECTH B

Tabuiy 1.

Tabnuua 1 - [abapuTHbIE 1 PUCOSAUHUTEIBHBIE Pa3MEPhI

Neri/mt HaumeHnoBanue pasmepoB O6o3HaueHue

Bennunna

Tabapumnvle

1 Jnuna L
2 [Hupuna
3 | Breicora
Ilpucoeounumenvhoie

1 JrameTp OBICTPOXOTHOTO BaJia d
2 Bruter ObICTpOXOHOTO Bajia I
3 | lumeTp TUXOXOIHOTO Baja ds
4 | BbuleT TUXOXOJHOIO Bajia 1
5 Paccrosinre oT omopHO MOBEPXHOCTH HIKHETO ()IaHIIa 10 H>

OCH YepBsIKa
6 | MexoceBoe paccTosIHUE aw
7 TonmuHa HUXHETO (DIIaHIa Ha
8 Pa3mepr! onopHOI MOBEPXHOCTH HUXKHETO (prraHIa L1

L
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9 Paccrosinue Mexty ocsiMu OTBEPCTUH O (PyHIaMEHTHBIE AL

OOJITHI Ao

11 | Inametp oTBepcTHii O PyHIAMEHTHBIE OOITHI d2

5. PexykTop pa3o0parh u omucaTh MOPSIOK Pa30OpKH.
6.3aMepUTh TE€OMETPUYECKUE MapaMeTpbl YEPBAKA M UYEPBSIYHOIO KoOJEca.
Pe3ynbpraTel 3aHecTH B TabIUIy 2.

Tabnuua 2 - 3amepsieMble FT€OMETPUYECKHE TAPAMETPhI YEPBAYHOM MaApHI

Neri/mm HaunmenoBanue O6o3HayeHNE Bennuuna

1 Uwucio 3ax00B uepBsKa Z1
2 Yucno 3yObeB UepBSIYHOTO KoJieca V4
3 OceBoii mar p

4 JlnameTp BBICTYIIOB YepBsKa da1
5 JluameTp BBICTYIIOB YEPBSIYHOTO da2

KoJjeca
6 HlupuHa BeHIIa YepBAYHOTO KoJeca b2

7. PaccuuTaTh reoOMETpUYECKHUE MapaMeTpbl YEPBAUHOMN Mepeadn.
ZZ

7.1 mepenaTo4YHOE OTHOIICHUE u=—=

Zl

7.2 MomyJIb 3alerieHns (CorIacoBaTh CO CTaHIAPTHBIM psaaoMm:  2,5; 3,15;4; 5;

6.3; 8, 10; 12,5; 16Mm)

ne?
T
7.3 nenuTeNpHBIN IUaMETp YepBsKa d,=d_ —-2m
7.4 nenuTeNbHBIN TUaMEeTp YEePBAYHOTO Kosleca d,=d,, —2m

7.5 k03¢ GULIMEeHT TuaMeTpa YepBsKa (CorjiacoBaTh O CTaHAAPTHBIM psiioM: 8; 10;
12,5;16; 20)

q:_l
m

7.6 yroa noabéMa BUHTOBOW JIMHUU YEPBSIKA 10 ACIUTENBHOMY HWIHHAPY
Zl

gy =—
q
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7.7.qMaMeTp BEPLIMH BUTKOB YEPBIKa d,=d_,6—2m

7.8 nuameTp BBICTYIIOB KoJjeca d,=d,+2m
7.9 nuameTp BIAJUH BUTKOB YepBsIKa d,=d, -24m
7.10. quameTp BIIAJMH KoJleca d,=d,—2,4m

7.11. pacuéTHas AMHA Hape3aHHOW yacTh uepBsika b >(11+0,06z,)- m

7.12 nenuTeNbHbIN JuaMeTp Koeca d,=m-z,
" 6m
7.13 HanOopIIMI qUaMeTp YepBa4Horo koneca d,,, <d,, + 5
Z, +
7.14 muprHa BeHIIAa YEPBIIHOTO KoJieca b, < 0,75d_,

7.15 mexoceBoe paccTossHUE (OKPYIIIMTh 10 CTAHAAPTHOTO 3HAYEHUS)
d,+d
W = 2

8.BrimoaHuTh CpaBHHTeJIBHBIﬁ aHaJIN3 3aMCPCHHBIX U PACUCTHLBIX IMIapaMCTpPOB, IIPH-

a

BEJICHHBIX B Ta0uIe 3.
Ta6muma 3 - CpaBHUTENBHBIN aHAIN3 3aMEPEHHBIX U PACUETHBIX T€OMETPHUUIECKHUX

IMapaMCTpOB 3JICMCHTOB t-IepB}I"IHOI‘/JI I1apbl

IMapamerpsl da1 daz Ao

3amepsiembie

PacuérHble

pac _ 3am pac _ 3am
w.loo%: AdaZ = M.loo 0p=

pac pac
d al d a2

Ad,, =

ac 3am
a? —a

Aa,=—2>—>2—.100%=

9. BemoaHUTh cOOpPKY peayKTOpa M 3amucaTh MOCIeA0BaTeIbHOCT COOPKH.
10.ChopmynupoBath BEIBOJ MO paboTe.
11. OTBETUTH HA KOHTPOJILHBIE BOIPOCHI:

1). Ha3BaTh rabapuTHbIe pa3Mepbl peayKTopa.

2). Ha3Bath 1 00BSICHUTH Ha3HAYCHUE MPUCOCAMHUTEIBHBIX pa3MEPOB

peayKropa.
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3). Kak cBsizaHbl Mex 1y cOOOH Bpalllarolire MOMEHTHI Ha BajlaX YepBsiKa U
YEpBAYHOIO KoJieca?

4). Kakue Matepuaibl UCIIOIB3YIOTCS ISl H3TOTOBJICHUS YEPBSIKA M YSPBIIHOTO
Kozeca?

5). Kak B pegykTope OCyIIecTBISETCS PETYIMPOBKA MOAIIUITHIKOB Bajla U
YEpBSYHOT'O KOJIECA OTHOCUTEIBLHOTO YepBsKa?

6). st 4ero mpeaycMOTpPEHBI B PEIyKTOPEe «OTAYIINHAY H OPBI3TOBUKN?

7). [ToueMy MeXIly KpBIIIKOW U OCHOBAHUEM PEAYKTOpPA HE YCTAaHABIUBAIOT

IMPOKJIAAKH

CTpykTypa 0T4€TA N0 NPAKTHYECKOMH padoTe
1.Homep u Ha3zBaHue pabOTHI.

2.1lenp:

3.MarepuanpHas 6a3a:

4. Kunematnyeckasi cxeMa perykTopa

5. 3amepsieMble rabapuTHbBIE U IPUCOECTUHUTENIbHBIE pa3Mephl

6. [Topsimok pa3dopku peayKTopa.

7. 3aMepsieMble TEOMETPUUYECKUE TapaMeTpbl YEPBAYHOM Maphbl.

8. Pacuét reomeTprueckux mapaMeTpoB YEPBIYHOTO 3aIlCTUICHUS:

9.AHanu3 NoJy4YEeHHBIX PE3YIBTATOB.

10. ITopsimok cOOpKHM penyKTopa.

11. BeiBox mo pabote

12. OTBeTHI Ha KOHTPOJILHBIE BOTIPOCHI.

IMpakTuyeckas padora Ne 21.
Ha3Banue npakruyeckou padorbl: Pacuér peMeHHON nepenayun

Ilesab: 0CBOEHME METOAUKH pacyeTa pEMEHHOU IepeaadH.
Ymenua: npoussooums pacuemvr mexanuueckux nepeoad.

3nanun: (aKTyann3aius) OCHO8bl paAcuemos MexaHuiecKux nepeoay
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Teoperuuyeckuii marepuast
PemenHas nepenaya OTHOCUTCS K MepeayaM TPEHUEM C THOKON CBSI3bIO.

CocTouT U3 BEAyIIEro ¥ BEIOMOTO IIKUBOB, OTHOAEMBIX PeMHEM (PHCYHOK 1).
Harpy3ska nepena€res cuiiaMu TpeHHS BO3HUKAIOIIMMU MEKY IIKHBOM U PEMHEM

BCICACTBHUC HATAXKCHUA ITOCIICIHECTO.

2)

Pucynok | - Cxema pemeHHOU nepenauun

B 3aBucuMocty oT opMBbI MOMEPEUHOTO CEUCHUS PEMHS TIepeiauu ObIBAIOT:
-niockopemennvle (PUCYHOK la) — TPUMEHSIIOT TMpU  OOJBIIUX MEXKOCEBBIX
PacCTOSAHUAX U BBICOKUX CKOPOCTSIX;
-KuHopemennvie (pUyHOK 1 0) — UCTIONB3YIOT MPU MAJIbIX MEKOCEBBIX PACCTOSIHUSAX,
OOJBIINX MEPEAATOYHBIX YHCIIAX, BEPTUKATHHOM IOJI0KEHUEM OCEHl BaJIOB;
-kpyenopementvle (PUCYHOK 1 6) — MPUMEHST TOJBKO MPHU MAJIBIX MOITHOCTSIX;
-NOIUKTUHOpeMeHHble (PUCYHOK 1 2) — COYeTaroT JOCTOMHCTBA TUIOCKOPEMEHHBIX H
KJIIMHOPEMEHHBIX TIepe/iay;
-3y0yamo-pemenHuvle — UCTIONb3YI0 MPHU OONBIINX HATPy3KaxX.

JlaHHBIC TIepeAauyd MPUMEHSIOTCS BO BCEX OTPacisX MAIIMHOCTPOSHUS U
NPEUMYIIECTBEHHO B TEX CJy4yasx, KOTJa IO YCJIOBHUSIM KOHCTPYKIIMU Balbl
pacrojio’KeHbl Ha 3HAYUTEIBHBIX paccTosiHusX. llepegaBaemass wmomHOCTh P
00b19yHO 10 50 kBT mpu ckopoctu pemHs v = 5...100 M/c IS TIIOCKOPEMEHHBIX
nepenad u v =5...40 M/c 175 KIIMHO- U TMOJIMKIMHOPEMEHHBIX Tepeiay.

OrpaHudyeHue MOIIHOCTHU WM MUHHMMAJIbHON CKOPOCTH BBI3BAHO OOJBIIUMHU
rabaputamu niepenayu. BepxHuii mpenen CKOpoCcTel OrpaHUYUBACTCS YXYIIIICHUEM
yCJIOBUHM pabOThl peMHEN B CBSI3U C POCTOM JICUCTBYIOIIUX HA HUX IIEHTPOOEIKHBIX
CHUJI, HAarpeBOM, 00pa30BaHNEM BO3IYIIHBIX MOAYIIEK MEXKIY PEMHEM U IMIKUBAMU H

OTCIOJIa PE3KHUM TTOHW)eHUueM goiaroBeyHoctd v KII/[ nepenay.
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Pemennbie mepemaun NMPUMEHSIOT JJIsi OBICTPOXOJHOCTH CTYNEHU IMPHUBOJA
KaK MEHEE Harpy>K€HHOW, TaK KaKk B 3TOM CIy4yae HUX BAKHEUIIUNA HEAOCTATOK —
OoJbinve rabapuThl — OKa3bIBAIOT HAaMMEHbINEE BIMSHHE Ha rabapuThl U Maccy
IIPUBOJIA B LIEJIOM.

OCHOBHBIMM ~ KpUTEpHUSIMU  PabOTOCIIOCOOHOCTH PEMEHHBIX Iepenad
SIBJISTFOTCSI:

-ms206as CNOCOOHOCMb — HAJIEKHOCTD CLIETUICHUS PEMHS CO IIIKUBAMHU,
-0071208€4HOCMb, KOTOPAsI OTIPEJICTSAETCS] COMPOTUBICHUEM YCTAIOCTh PEMHSI.

Hccnemyst TATOBYIO CIOCOOHOCTB, CTPOSIT TpadMKH — KPUBBIC CKOJBKEHUS U
KII, Ha ux 6a3e pazpaboTaH COBpEMEHHBIN METOJ] pacuéTa peMEHHBIX Mepe/iay.

HeoOxonumpiM  yciioBUeM  pabOThl  PEMEHHOW  Iepefayu  SIBJISETCS
npeogapumenvHoe HamsoiceHue pemus Fo: 4eM BbIlIe IPeABAPUTEIHLHOE HATSKEHNE
peMHs, TeMm Oonbine Tsaroass crnocoObHocth u KIIJ[ mepemaun, HO MeHbIIe
JOJITOBEYHOCTh PEMHSI.

Ilpueoonvie pemmnu: HOIDKHBI 00JagaTh JIOCTAaTOYHBIMH TMPOYHOCTHIO,
JOJTOBEYHOCTBIO, THOKOCTBIO, HM3HOCOCTOMKOCTBIO, HEBBICOKON CTOMMOCTBIO H
OTIPEICIEHHOM TATOBOM CIIOCOOHOCTBIO.

OCHOBHBIE THUIIBI NPUBOHBIX PEMHE:

-nnockue (MOPA3CNAIOTCS HA PE3WHOTKaHEBbIe peMHU Tpéx TumnoB A, b, B, -
npu ckopocTd 30 M/C U pEMHH M3 CHHTETHUYECKHUX MaTEpPHaJIOB — IMPHU CKOPOCTHU
1o 100 m/c);

-kauHosble (OBIBAIOT HOPMAJIBHOTO CEYCHHUS, KOTOPBIC IOAPA3ACISAIOTCS Ha
KOpJIOTKaHEeBbIE M KopjaomHypoBble cemu ceuenuit 0, A. b, B, I'. I, E,
OTJIMYAIOIIUXCS pa3MepaMu — UCTIOJB3YIO0 MPU CKOPOCTsIX MeHee 30 M/c U y3kue,
BbIITyCKaemble B 4eThIpéx ceueHusix Y0, YA, Vb, ¥YB, kotopbie MOJHOCTHIO
3aMEHSIOT CEMb CEUYEHUM HOPMAJIbHBIX PEMHEN — HCIOJB3YIOTCS MPU CKOPOCTH
10 50 M/c);

-nONUKIUHOBble (OECKOHEYHO TIJIOCKUE PEMHHU C MPOJOJIbHBIMU BBICTYyIIaMHU Ha

BHYTpeHHeﬁ IMOBEPXHOCTH, KOTOPBIC BXOJAT B KOJILLCBLIC KIIMHOBLIC KAHABKH Ha
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IIKMBAX, BBITYCKaIOT TpE€X ceuenuit K, JI, M — npuMeHstoT npu ckopoctu 10 50

M/c).

3youamole pemHu TPEACTABISIIOT COOONH OECKOHEUHYIO JIEHTY C 3yObsAMH Ha
BHYTPEHHEUN OBEPXHOCTH.

Llkuswi: MmaTepuaigbl U COCOO M3TOTOBJICHUS 3aBUCAT OT OKPYKHOU CKOPOCTH
pEMHS:
-TIpU OKPY>KHOM ckopoctu 10 30 M/c — auThie mkuBbl U3 yyryHa CU10 u CU15;
-nipu ckopocTax nopsiaka 30 — 50 M/c — AUThIe UK CBapHBIC IIKUBBI U3 CTAIH HE
Hmxke 25JI;

-IIpU CKOPOCTAX oosiee 50 M/c — MIKUBHI U3 aTIOMHUHUEBBIX CIIABOB.

JIJ1st yMEHBIIEHUS MACcChl U TIOBBIILEHUS KO PUIIMEHTA TPEHUS MEKY PEMHEM U
IIKMBAaMU IIKUBBI U3TOTABIMBAIOT U3 IJIACTMACC (TEKCTOJIMUT U BOJIOKHUT). PopMma
000/1a MKUBOB 3aBUCHUT OT poduiisa pemus u perinamentupoana I'OCT (st mitoc-
rkopemeHHbIX niepeaayd ['OCT 17383-80, qis kuHopeMenHbx — ['OCT 20889-80).
PacuérHbie nuamerpbl mKkuBOB 0 (MM) MOAOUPAIOT M3 CTAHAAPTHOTO Psiaa IO
I'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.
Hamsoicnuvie yempoticmea npelyCMOTPEHbI Uil PETYJIMPOBAHUS MEKOCEBOTO
paccTosiHusl, UYTO IO3BOJISIET CBOOOJHO HaJAEBaThb HOBbIE PEMHHM Ha IIKHUBBI,
co3JaBaTh IMPEABAPUTEIILHOE HATSKEHUE U TEPUOJUYECKH BOCCTAHABIIUBATH

PEMHU.

3ajaHns K NpaKkTU4ecKoi padore:

3agaua 1. PaccuuTaTh NJIOCKOPEMEHHYIO NepeJjady OT 3JIEKTPOABUTATENS K
peAyKTOpy NpUBOJa KOHBellepa. MOIHOCTB 3jieKTpoABuraress P1, yrioBas
CKOPOCTb BaJia 3JIEKTPOJABUraTe g w1 ¥ BEJOMOr0 IIKMBA W2. PeMeHb KOpLoLi-
HypOBOM Npope3MHeHHbIN. PaboTa IByXCMeHHas. YTroJ HaKJIOHa JIMHUM 1eH-

TPOB LIKUBOB K TOpU30HTY 60° (Tabauua 1)
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3agaua 2.Paccuurtarth KIMHOpPEMEHHYIO Mepenady OT DJEKTpOABUTATeNs K
peAyKTOpy TpHBOJAa KOHBeWepa. MomHOCTh diekTpoaBurarens Pi, yrioBas
CKOpPOCTh BeAyllero mkuBa i. [lepegarounoe umcio U. Pabora aByxcmeHHas.

VYTroJ HaKIOHA JIMHUU LIEHTPOB IIKUBOB K rOpru30HTY 60°. (Tabmuia 2)

XOI[ BBIITOJIHCHUA paﬁoTbI
1.3anucath YCJIOBHUC 3ada9M KW HMCXOJHBIC JaHHBIC B COOTBCTCTBUU C

BapuaHTOM ( TaOIuIsl 1, 2)

Taomuma 1- Ucxogusle naHHbIE K 3a1a4e 1.

JlaanbIe BapuanTst
wistpacuera | 1 2 3 4 5 6 7 8 9 10

P1, kBt 4 3 7.5 3 15 11 9.5 4 22 | 15
w1, ¢ 150 | 100 | 105 | 158 | 80 | 105 | 75 | 100 | 75 | 100

wa,¢* 50 | 40 | 34 | 50 | 20 | 34 | 34 | 25 | 27 | 40
Xapakrep . 3HAYUTENbHBIE
HATPY3KH Crioxoinast YMepeHnsie koneOanus

KOJICOaHUs!

Tabmuma 2 - McxoaHble JaHHBIC K 3a7a4e 2.

BapuanTts!
11 | 12 | 13 [ 14| 15 16 17 18 19 20
P1, 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 Criokoiitias 3HAYUTEILHB] YmepeHHbIe
€ KoJie0aHms KOJICOaHUS
peMeHb KimHoBo# peMeHs HOPMATTBHOTO CEYEHHUS

2.BBITONHUTE pacu€T PEMEHHOM MEPENAYHd IO MPEIJIOKEHHBIM B JAaHHON
MHCTPYKIUU aITOPUTMAM B COOTBETCTBUU C BHIOPAHHBIM BAPUAHTOM:
2.1.Aaroputm pacuéra nJocKopeMeHHoii nepenayn (3a1ayal)

2.1.1. Onpenenenre mepeaaTOYHOTO OTHOIIICHUS

u=—=

W,

2.1.2. Onpenenenre nramMeTpa Majaoro IIKuBa

d, >705,

rne 6 = 2,8 mMM; (3HayeHuwe 01 MPHHATH MO CTAHAAPTHOMY PAAY YHCEN

TOCT17373-73).
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2.1.3. Onpenenenne auamerpa O0JbIIOTO MKUBA
d,=u-d-(1-¢), rre&=0,015;
3Ha4YeHue Oy MPUHATH 10 cTaHaapTHOMY psiay uucen 'OCT 17383-73.

2.1.4. YTouHEHHE TTepeaaTOYHOTO OTHOIICHUS

u=-—-2
d

1
JIOITYCTUMOE OTKJIOHEHHE cocTaBisieT 3%.
2.1.5. Onpenenenre CKOPOCTH PEMHS U CPaBHEHUE C JIOMYCTUMOM CKOPOCTHIO

IS TAHHOTO THIIA
V= a)lel (m/c), [V] =35 wm/c, tae d; B MeTpax.

2.1.6. OnpeenieHre OPUEHTHPOBOYHOTO MEIKOCEBOTO PACCTOSHUS
a >15(d, +d,)
2.1.7. Pacu€THas njuHa peMHS
2
1=2-2+05-7-(d, +d,)+ 9 =9)
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.

2.1.8. IIpoBepka 10ATOBEYHOCTH PEMHS 10 YUCITY MPOOETOB B CEKYHTY

\Y

U :Ts[u]zlsc*l.

2.1.9. Onpenenenue MeKOCEBOTO PACCTOSHUS MO OKOHYATEIHHO MPUHSTON ITTHHE

peMHs

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

8
2.1.10. Onpenenenue yria ooxBaTa peMHEM MaJIOro HIKUBA
o ~180 57 .9 =% 5 150
a

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

2.1.11. OnpeneneHue OKPyKHOW CUIIBI, TIEpeIaBaeMON PEMHEM
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2.1.12. OnpeneneHue A0MyCcKaeMOn yIeTbHON OKPYKHOU CHJITBI

[KH] = [KO] C9 Ca CU Cp Ca Cr
rie [Ko] - monyckaemast nmpuBeA¢HHAS yaeabHas OKpY)KHAs CHjla B pEMHE,

[Ko], H/MM?

/Tabmuua 3/;

Co — KO (D PUIMEHT, YUUTHIBAIOUTUHN YTOJl HAKJIOHA JIMHUH LIEHTPOB

INIKMBOB

Cq — k02D PUIIUEHT, YIUTHIBAIOIINI Yyroy1 00XBaTa

Cv — ckopocTHOU KO3 UITEHT

Cp - KOB(b(l)H]_II/ICHT JUHAMHUYHOCTHU HAI'Py3KH U JJIUTCIIbBHOCTHU

paboThI

Cd — k03D PUIUEHT BIUSHUS TUMETPA MEHBIIETO IIIKUBA

/ Tabnuua 4/
[ Tabnuua 4/;
/ Tabnuua 4/

/ Tabnuna 4/;

/ Tabnuua 4/

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

Hypamu

/ Tabnuua 4/

Tabnuua 3 - PacueTHbie mapaMeTphl KOPAIIHYPOBOTO MPOPE3UHEHHOTO PEMHS

8, MM dr ym 00 H/mm? [Ko],* H/mm?
2,8 100 2 0,9
2,8 180 2 1,6
2,8 200 2 2,32

Tabnuua 4 - 3nauenus: nonpaBoyHbIX KodhduurerTos C

KoagpdpnunenT AMHAMHUYHOCTH HATPY3KH M JJIMTEIbHOCTH padoTsl C,

Xapaktep CIIOKOMHAs C YMEPEHHBIMH CO 3HAYUTEITbHBIMU yAapHas ¥ pe3ko
Harpy3Kku KOJIEOaHUSIMH KOJICOaHUSIMU HEpaBHOMEpHas
G 1 0,9 0,8 0,7

[Ipumeuanwue. [Ipu nByxcmennoi pabote C cnexyet nmoHmkats Ha 0,1; mpu TpexcmenHoit — Ha 0,2.

Koadgduuuent yrna odbxsara ‘01, Ha MeHbIIeM mKHBe C,

VYroa 00XBaTa 0 rpax 180 170 160 150 140 130 120
Co JUTSI TUDIOCKUX PEMHEH 1 0,97 0,94 0,91 — —
JUIS. KIIMHOBBIX U | 0,98 0,95 0,92 0.89 0,86 0,83
TOJMKIIMHOBBIX PEMHEN
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Koy puuueHT BIusIHUS HATAKEHUS OT HEeHTPOoOe:kHoil cuibl Cy

Ckopocts peMus V, M/c 1 5 10 15 20 25 30
Cv JUTS IUIOCKUX PEMHEH 1,04 | 1,03 1 0,95 0,88 0,79 0,68
JUTA KJIMHOBBIX U noukinHoBelx | 1,05 | 1,04 1 0,94 0,85 0,74 0,6
peMHeN
Ko3¢gduuuenT yriia HakJ0oHA JIHHUHM HEHTPOB LIKHBOB K rOpu3oHTy Co
Yroi HakII0HA f, 0...60 60...80 80...90
2pao
Co 1 0,9 0,8
Ko dpuuuenT BIusiHuA OTHOIIEHUS] PACUETHOM JJIMHBI peMHsSI K 0230BOii 1 /19
OtHolIeHne 0,4 0,6 0,8 1 1,2 1,4
AU IGTIHOBOTO PEMILA 082 | 089 | 095 1 | 104 1,07
HOPMAJIBHOTO CEUeHHUSI
G JUTS. KIIMHOBOT'O Y3KOTO U 085 091 096 1 103 106
MIOJIMKJIMHOBOI'O PEMHEN ' ' ' ' '
KoygduuuenT BausiHus 1uaMeTpa MeHbIero mkusa Cq
JduameTp 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 Cr=0.85

Ko3ppnumneHT HepaBHOMEPHOCTH pacnipefeeHUs] HATPY3KH MexK1Y KOPAIHYPAMH H YTOYHBIMHA

KoagdunumenT uncia peMHeil B KOMILIEKTe KIMHOpeMeHHOH nepeaayn C;,

OsxuaeMoe 4rucio peMuaei Z 2.3 4.5 6
C; 0,95 0,90 0,85
Ft
2.1.13. Onpenenenue MIUPUHBI peMHS b = 5 K]

MOJTy4E€HHOE 3HAaYCHUE IITUPUHBI PEMHS IIPUHATH M0 CTaHAapTHOMY psay: 32,40,

50, 63, 71. 80, 90,100.

2.1.14. OnpeneneHue CUIIBI TPEIBAPUTEITHLHOTO HATSKEHUS PEMHS

F

0

rac 6o —MpeaABApUTCIbHOC HATAXKCHHUC
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2.1.15. Onpenenenue CUiibl, ACHUCTBYIOINICH Ha BaJl OT HATSKEHHUS BETBEH pEMHS

F, =2F, sinée

2.2.AnropuTM pacuéTta KJIMHOpPeMeHHOMH nepenaun (3a1aya 2)

2.2.1. OnpeneneHre 4acToThl BpallleH!sl MaJIoro IIKKMBa

30 o,

n,

V4
2.2.2.0npenenenne BpallaroIero MOMEHTa
M1=P1/ 01
2.2.3. Tlo mepenaBaemoif MOIIHOCTH P1 1 4acToTE BpalieHns Majoro MIKMBa M1

BBIOOP CEUECHME KIIMHOBUIHOTO PeMHS (pUCYHOK 12

-
2000 | — a f/ -~
2sp |———— d /
P =
wo P
N / a ~
73 ‘/ “"/
= P -
ol )i
F 05 5 - 25 FIF

Pucynok 2 - Homorpamma 11t BoIOOpa TUIIopazMepa KJIMHOBBIX PEMHEH.

2.2.4.0npenereHrne MUHUMAIBHO JIOIMYCTUMOTO IMaMeTpa BEAYIIEeTo IITKUBa

(Tabmura 5)
Tabnuna 5 - MuHUMaIbHBIE 3HAYCHUSI IMaMETPa MEHbBIIIUX TKUBOB
O06o3HayeHMe HopmanbsHoro Y3Koro ceyeHus
CEYeHUS peMHS CEYCHUS
O A b YO YA Vb
Bpamaromuit <30 |15...| 50... <150 90... 400 |300... 2000
MoMeHT, Hm 60 | 150
d, ,mm 63 90 | 125 63 90 140

2.2.5. OnpesienieHre CKOPOCTH PEMHS U CpaBHEHHUE €€ C MAaKCUMAJIbHO

JTOIYCTUMOM V = % <25mlc.

2.2.6. PacuéT nmamerpa OOJIBIIOTO MIKKBA
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d,=u-d,-(1-

&), rtae &= 0,015.

3naucHue 0, MpUHATH MO cTaHmapTHOMY psaay umcen: : 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
2.2.77. Onpenenenre (HakTUIECKOTO MEPeIaTOYHOIO YUCIa
4
Td,@-8)

AOITYCTUMOC OTKIIOHCHUC COCTABJIACT 3%.

2.2.8. Omnpeenenre OpUEHTUPOBOYHOTO MEKOCEBOTO PACCTOSHUS
a. =055-(d +d,)+h,

rac h — BeICOTA CceueHus PCMHA

Tabnuua 6 - OCHOBHBIE TapaMETPhl KIIMHOBBIX PEMHEH.

/Tabauna 6/.

'DCJ IOBHBIC PA3IMCPhRI, MM Dﬁﬂ:ﬁl IAYCTIHE CEMEHMHA PeEMITA

”r:':rj;"..';'c“:“:?i:'q::“ Yawoe cevenne no TY 38-40534—T3

0 A B YO YA YE

b 8.5 I 14 8,5 11 14

b 10 13 17 1] 13 17
B, 2.1 2.8 4.0 2.0 2.8 1.5

h (] 8 10,5 8 10 13

Miowane cedcHma A, sm® 47 ]| 138 56 a5 158
[MpeoenbHoe 3HAMEHHAE {, MM 400 . S60... R00.... 630... 200, 1250...

2 :u{l[] 4000 6300 3550 4500 B000

p — _ — — —_ —

i — — — — -
Macca | M anuHw g, Kr/m 0,06 0.105 0,18 0.07 0,12 0.20

2.2.9. Pacu€T mIMHBI peMHS
d, —d,)’
|=2-a+05-7-(d, +d2)+M,
4

(mony4eHHOe 3HAYCHUE OKPYTIIUTH JI0 CTAHAPTHOTO)
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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.

2.2.10. Onpenenenue GakKTHUECKOTO MEKOCEBOTO PACCTOSIHUS

2 1-7(d, +d,)+[2-1-7(d, +d) -8(d, - d,)’
5 .

2.2.11. IlpoBepka q0JITOBEYHOCTU PEMHS IO YUCITY MPOOETOB B CEKYHIY

U =\T/s[u]=30c-1,
ecru U > [U], mo naoo ysenuuumo | u nosmopume pacuém

2.2.12. OnpeneneHue yria oo6xBaTa peMHEM MaJIOTO IIKKMBA

o, =180 —57-. 9 =% 5 150
a

2.2.13. Pacuer nomyckaemMoil MoItHOCTH KBT, mepegaBaeMoil 0 JHUM peMHEM B
YCJIOBUSAX IKCIUTyaTaIluu
[Pu] =[Po] - Co - Cp - Ci - Cy,

rie [Po] -nonyckaemas mpuBeéHHAsS MOIIHOCTD, IIepeaBaeMas O THUM
peMHEM /Tabnmma 7/
Cy — k03 GUIIMEHT, yYUTHIBAIOIINUN Yo 00XBaTa /Tabnuna 4
Cp — K03 PUIMEHT TMHAMUYHOCTH HArpy3KH U JUIMTEIILHOCTH

paboThI /Tabnwuia 4/,
Ci — k03¢ HUIMEeHT, yYUTHIBAIOIINIA BIUSHUE HA JJOJTOBEYHOCTD JUTMHBI PEMHS B
3aBHCHMOCTH OT OTHOIIICHHUS PACYETHON JJTMHBI peMHS | K HCXOTHOM
e g /Tabnuusl 4.7 /;
C; — k03 HUIEeHT HEPABHOMEPHOCTH pacIipe/iesieHNs Harpy3KHu, YYUThIBAIOITUN

YHCIIO PEMHEH, /Tabnuua 4/.
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Tabmuna 7 - JlonmyckaeMast mpuBeieHHas MOIIHOCTH [Po], kBT, mepenaBaemas
OJIHUM KJIMHOBBIM PEMHEM.

Tun | Ceuenn hil;&:\;fgfo CKopocTh peMHs V, M/c
peMHs e: 2 3 5 10 15 20 [ 25 | 30
mkuBad MM
63 - 0,33 0,49 0,82 1,03 | 1,11 140 —
71 - 0,37 0,56 0,95 122 | 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 1,56 | 1,73 2i11 2,08
100 - 0,51 0.75 1,25 1,69 | 1,94 508 2’27
112 - 0,54 0,80 1,33 179 | 211 | '
90 - 0,71 0.84 1,39 1,75 | 1,88 209|
100 - 0,72 0,95 1,60 207 | 2,31 2l82 250
Kmuno-| A 112 - 0,74 1,05 1,82 2,39 | 2,74 3’27 3’14
Boit | 1700 125 - 0,80 1,15 | 2,00 | 2,66 | 3,10 3’67 3,64
140 - 0.87 1,26 2.17 291 | 3,42 4’11 4’17
160 - 0,97 137 | 234 | 3,20 | 3,78 | " '
125 - 0,95 139 | 226 | 2,80 - - -
140 - 1,04 1.61 2,70 345 | 3.S3 | - -
b 160 - 1,16 1,83 3,15 4,13 | 4,73 |4,88| 4.47
2240 180 - 1,28 2.01 3,51 | 4,66 | 544 |5,76| 5,53
200 - 1,40 2,10 | 3,73 | 495 | 595 |6.32| 6.23
224 - 1,55 2.21 | 4.00 5,29 | 6.57 |7,00f 7,07
2.2.14. Onpenenenne 9ucia KINHOBBIX PEMHEH B KOMILJIEKTE
7= N o [z],
A

rie [z] = 5—momyckaemoe unciio peMHe (MoJIy4eHHOE 3HAYCHUE TIPUHSATh
EJTBIM).

2.2.15. Onpenenenne CUIIbl IPEIBAPUTEIHFHOTO HATSKEHHS KOMIIEKTA peMHEH

_085-P,-10°-C

l:0
u-c,-C,

2.2.16. Onpenenenne CUbl, IEHCTBYIOIICH HA BaJIbI
.
F, =2F,-z-sin—=+
2
3. ChopmynupoBath BHIBOJ IO padoTe.
4. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:
1).Yem BbI3BaHO OTpaHUUYCHHE MOIIHOCTH M HIDKHETO IMpejesia CKOPOCTH JIJIs

PEMEHHBIX Tiepeaay?

2). Ilepeunciinte OCHOBHBIC TEOMETPHUYECKUE TTapaMeTPbl PEMEHHOM Mmepeaayn.
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3). YkakuTe orpaHHuYCHHE yriia 00XBaTa Majoro MIKKUBa sl TNIOCKOPEMEHHOM
Y KJIMHOPEMEHHOU mepenay?

4).3anummre  GHOpMyNTy JOIMYCKAeMOW YICIBHONH OKPY)XKHOW CHJIBI IS
TUIOCKOPEMEHHOM Mepeaauu u pacimdpyiTe BXOIAINE B HEC BETUIUHBI.

5).Vkaxkure mapameTpsl, OT KOTOPBIX 3aBUCHT BEJIMYUHA JIOIYCKAEMOMN
MOIIIHOCTH, TIEPEIaBAEMOM OJJHUM KIIMHOBBIM PEMHEM.

6). Hamummre dopmysny s omnpeaeiacHus MepeAaTOuHOr0 OTHOIICHHS
PEMEHHOW Nepeayn.

7). KakoBbI OCHOBHBIE KpUTEPUH Pa00OTOCTIOCOOHOCTH PEMEHHBIX Tepeiay?

CTpykTypa 0T4éTa 110 NPAKTHYECKOH padore

1.Homep n Ha3BaHUE PabOTHI.

2.1lenb:

3.3a1aHne ¥ UCXOJIHBIC JaHHBIC K MTPAKTHIECKON paboTe

4. Pacuér mepemaun (IO TMPEMIOKEHHOMY alITOPUTMYy B COOTBETCTBHUH C
BAPUAHTOM):

5. BeiBog o pabore.

6. OTBETHI HA KOHTPOJILHBIE BOITPOCHI.

IIpakTnueckas padora Ne22.

Ha3zBanue npakTudeckoil padoTsi: Pa3paboTka KOHCTPYKIIMM THXOXOHOTO Bajia
penyKropa.
Ieab: mpuBUTHE HABBIKOB KOHCTPYUPOBAHUS PEAYKTOPHBIX BaJIOB.

Ymenusn:(3nemenTsl) npouzsooums pacuemst npocmenuux coOopouHbiX eOUHUY

061/14620 HA3HAYEeHUA.

3nanusn: (akTyanuzaiys) OCHOBbL pacuemos NPOCMeuuux cOOPOUHbIX eOUHUY

061/14620 HA3HAYEeHUA.
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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 3y04aThIX KOJIEC, IIKUBOB, 3BE€3/104€K U IPOYUX 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 BajoOB, IPeIHA3HAYCHHbIE AJI Pa3MEIIECHUS TOAIIUITHUKOB,
Ha3bpiBatoTcs Handamu. Konueas nanga - mun, NpoMeKyTo4yHast - HIeHka.
OcranbHble CTYNIEHU Baja MPeJHA3HAYEHBI IJIs pa3MeleHus 3y0uaTbix (YepBsy-
HBIX) KOJIEC, YINIOTHEHUN Pa3IMYHOr0 TUIIA, HA BBIXOJHBIX 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 YCTAHABIMBAEMbBIX HA 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-
BaE€MbIX Ha BaJI JIETAJIe OCYIIECTBIIAECTCS MOCATKAMHU, IITTOHOYHBIMH JINOO IILTUIIE-
BbIMU coenuHeHusIMH. OceBast (puKcaIus 3y0uaTbiX, YePBIIHBIX KOJIEC, ITOAIIUITHH-
KOB, My(T, IIKUBOB, 3BE3/I0UEK OCYIIECTBIISIETCS JINOO yropoM (pucyHok 1) B OypT

MOCTICIYFOIIEH CTYIICHH, JIMOO C MOMOIIIBIO PACIIOPHBIX BTYJIOK (PUCYHOK 2).

JInaMeTpbl OTAENIBHBIX CTYIIEHEW BaJla ONPEAEIAIOTCS B XO/I€ IIPOEKTHOTO
pacueTa BaJIOB. [IpoekTHbIN pacyeT BajoB IPOU3BOIAT C LENIbIO ONIPEACICHHS OPUEH-
TUPOBOYHBIX BCJIIMYNH JUAMCTPOB OTACIIBHBIX CTyHeHCI\/’I 13 paCyCTa Ha KPYUCHUC 110

MOHMYKCHHBIM JIOMYCKaeMbIM HAIPSHKEHUSAM KpydeHus [Tp] = (20...30) MITa .
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Pucynok 1 - Ban Benomblii
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Pucynok 2 - Ban Begombrii

HGPGXOIIHBIC Y4aCTKH MCXKXAY ABYMSA CMCKHBIMH CTYIICHAMM BaJjla pa3HbIX AUad-

METPOB BBITIOJHSAIOT IBYMS CITIOCOOAMH:  -TaJTENbIO PAIMYCOM I (TalITeIIhb- 1O-
BEPXHOCTH IJIABHOTO TIEPEX0ia OT MEHBIIIETO CEYEHUS K OONBIIIEMY), CHIDKAFOIIICH
KOHIICHTPAITMIO HAMPsDKEHUH B MecTax nepexoa (Tabnumal);

-KaHABKOW MIMPHUHBI b CO CKPYTIICHUEM JIJIs BBIXO/A PEXKYIIEero HHCTPYMEHTa,
KOTOpAas MOBBIIIAET KOHIICHTPAIIMIO HAMPSHKEHUN HA TIEPEXOAHBIX y4acTKax 9

(Tabmnuma 2).

Tabmauua 1 - 'antenu 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




Taomuna 2 - KanaBku BajioB.

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

3amanue K npakTu4eckoi padore: CKOHCTpyHUPOBAaTh BEIOMbIN BaJI OJHOCTYTEH-
4aTOTO HUJIMHIPUYECKOTO 3y0UaToro peayKropa, BBIYEPTUTh ACKHU3 BaJia C yKa3a-

HUEM Pa3MEpOB.
Hcxoanble faHHble (IPUHATH 110 NpakTHyeckoit padore Nel6):
- KHHEMAaTHU4€ECKas CXeMa PeayKTopa
-BpallaroIfii MOMEHT BEIOMOro Bajia 3yOuaToi nepegaun M=
XoA BbINOJHEHUS PpadoThI.

1.BbruepTuTh 3CKH3 Bajia, IPeABAPUTEIBLHO ONPEICIIUB IEPEUCHb JAeTalel, ycra-
HaBJIMBA€MbIX Ha BajJl B COOTBETCTBUU C KWHEMATUUYECKOM CXeMOM 3y0uaToro pe-

TYKTOpa, BEIOpAB CrOoCcOObI MX OCEBOM M OKPY>KHOU (pUKcaIuu.
2 BBIIIOTHUTD POEKTHBIN pacyeT Baja:

2.1. JluaMeTp BBIXOJHOTO y4yacTKa Bajia d OIpeaeiTh ¢ y4eTOM BEIMYMHEI BPALIAIOIErO

/ M -10°

MOMCHTA, Hepe):[aBaeMoro JaHHBbIM BaJIOM, 4 UMCHHO: d ¢ — 3 W
& |7,
P

[TonyyeHHoe 3HaYeHHWE JUaMETpa HEOOXOJUMO COTJacoBaTh B 3aBHUCHUMOCTH  OT
YCTaHABJIMBACMBIX HA ATOM CTYIICHU JIeTaJICH:

1) co cranmaptHbeIM psjgoMm auametpos: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 ycTaHOBJICH IIKUB WA 3BE3/J0UKA;
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2) ¢ Bajom nsurarenss d>0,75:0g., €CIM BBIXOJHOW YYacTOK COCIUHEH C BajoM
ANEKTPOABUTATENST TOCPEACTBOM MY(GTHI U JOMOJTHHUTEIBHO COTJIACYETCS C JUaMETPOM
oTBEpCTUsl MY(]PTHI, KOTOPYIO HEOOXOOMMO BBIOpAaTh B 3aBUCHMOCTH OT PacyeTHOIO
Bpamaroniero momenta My = 1,25M < T, rae T - HOMUHaJIbHBIA BpalaromMii MOMEHT
MY TBI /Tabmuma3/

3)co cranaapTHOM My(TOM, €M Bajl COSUHEH C IPYTUMH JIEMEHTaMH MPUBOJA C
HIOMOIIBIO MY(THI /Tabmuma3/

Tabmuma 3 - MydTts! ynpyrue Brynouno-nansiieBsie [OCT 21425-93

yrioBas Cwmertenue oceit
OTBEpCTHE rabapuThI
CKOPOCTbD, BaJIOB, HE Ooiee
MOMEHT o, oL
M, M ’ panualib- | yriaioBoe
He Ooee d, di g kon L D do Hoe A Ay
315 670 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
60,63.6570 | 105 |72 | 216 | *%C 04
2000 240 63,65,71,75 | 105 72 218 250 16
80,85,90 130 95 268
2.2.muamerp mox ymiotHenne Oy, = di +(3...4)Mm  (coriacoBaTh co
CTaHJAPTHBIM PSAIOM JTHAMETPOB)
2.3.1muameTp nands dy = dyy H(2...3)MM  (3HaueHue Ouamempa

00J12ICHO ObIMb KPAMHBIM «5»)
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2.4.1uaMeTp 1O KOJIECO d¢c = dy +(4...5Mm (corimacoBath CO
CTaHIaPTHBIM PSJIOM THAMETPOB)

2.5.muameTp OypTa ds = di +(5...6)MM (coryacoBaTh CO CTaHIAPTHBIM
PSIOM AMAMETPOB)
3.YKa3aTp Ha 3CKM3€ IUAMETPHI BCEX CTYIICHEH.
4.1TogoOpath pa3Mepsl MIMOHOK.

5.M300pa3uTh MIMOHOYHBIE MMa3bl C YKa3aHUEM UX PAa3MEPOB.

6. OnpenenuTh JUIMHBI BCEX CTYIMEHEH B COOTBETCTBUH C PEKOMEHIAITUSIMHA U
IPOCTAaBUTh UX HA ICKU3E (PUCYHOK]):

6.1. nnuHa 1-0¥ cTyneHu Bajia ONpeaeanTh B 3aBUCUMOCTH OT JUIMHBI CTYIIULIBI
yctanoBJieHHou neranu: L1=(0,8...1,5)-d; —ms 3Be3nouex; Li=(1,2...1,5)-d; —1iox
mwkuB; L1=(1,0...1,5)-d; —mox mecrepHio u noxa nonymydty. Pazmep dacku npu-
HSATH 110 Tabmute 4.

Tabmuua 4 - @acku BajIoB.

d 20...28 30...45 50...70 80...90

C 1,0 1,6 2,0 2,5

6.2). IIMHY 2-OW CTYNEHW OINPEICIUTh B 3aBUCHUMOCTH OT OCEBBIX pPa3MepOB
JETAIeW, BXOMAIIMX B KOMIUIEKT MNOAIIMITHUKOBOIO Y3JIa, PACIOJI0KEHHOIO CO
CTOPOHBI BBIXOAHOTO KOHIa L= 1,5-d; (yTouHseTcsl mpu BBIMOJHEHHH 3CKU3HOMN

KOMIIOHOBKH)

6.3. mimHa TpeThel crymenun Banma L3=1,25-d, W coriacoBaTh C HIMPUHOMN

BBIOpAHHOTO MOAIIUITHUKA B.

6.4.n1muHa  4-0if CTyneHu, MpeIHa3HAYeHHOW JJisi yCTaHOBKM 3y04UaToro KoJjeca,

MOJKET OBITh BBITIOJIHEHA:

a) 6ompiie JUHB cTynubl La=L +(4...5) MM, Toria pacriopHasi BTyJIKa MEXIY
TOPLIOM BHYTPEHHETO KOJIbIAa MOJUIMITHUKA U TOPIIOM CTYMHIIBI 3y0UaToro kojeca

YCTaHABJIMBAETCS HA 4-yIO CTYIIEHB; IIPU 3TOM CJEIYET NPEeyCMOTPETH 3a30p
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C=(1..2) mm Mexnay TopuaMu 4-0il CTyNE€HHM U BHYTPEHHEIrO KOJIbLAa MOAIIUITHUKA

(puc.2);

0) L4 < LcT, ecnn pacniopHas BTyJKa CTaBUTCA Ha 3-bl0 CTyneHb ¢ 3a30pom C

MEXy OYpPTUKOM CTYIICHH U TOPIIOM BTYJIKHU (pHUC.2).

6.5.maTas cTyneHb IMpeaHa3HayeHa IS OCeBOM (pukcamuu 3yOuaToro kojeca u
MOAIMIMITHUKA, WHOTIA OHA 3aMEHSETCS ABYMsI PACHOPHBIMH BTYIKamMH (puc.2).
JlnuHa 5-0f CTyNeHU NMPUHUMAETCS KOHCTPYKTHBHO IPH BBITOJHEHHH SCKU3HOM

KOMIIOHOBKH Y3JId.

6.6.151MHA 6-0 CTYIIEeHU MPUHUMAETCS IPUMEPHO PaBHOW HIMPUHE BHIOPAHHOTO
MOIIUITHAKA M 3aBUCUT OT OCEBBIX Pa3MEpPOB JeTalieid, BXOASANIUX B KOMILUICKT
NOAIIMITHUKOBOTO y3J1a, PaClOI0KEHHOTO CO CTOPOHBI TIyXOW MOJUIMITHUKOBOM

KPBIIIKH.

7.0npenenuTh KOHCTPYKIMIO IEPEXOAHBIX YYACTKOB (TaJITE€NH, KAHABKH ), N300pa-

3UTH UX, OIIPCACIINB PAa3MCPbl B COOTBCTCTBHUH C pCKOMCHAAIIUAMUA (Ta6JII/IIII>I 1,2)

8.Ha scku3e Bana ykaszath JJTMHBI CTYTIICHEH, KOHCTPYKIIMIO ¥ pa3MepPhl BCEX Tepe-

XOJTHBIX Y4aCTKOB.
9. ChopmynupoBaTh BBIBO/JI 110 paboTe
10. OTBeTUTH HA KOHTPOJIHHBIE BOMPOCHI.
1). Haznauenue BaJioB?
2).Ha3HnadyeHue Bcex CTYINEHEH CIIPOSKTHPOBAHHOTO Bajia?
3). CymHOCTh MPOEKTHOTO pacyeTa BaOB?

4).Ha3oBuTe BO3MOXHBIE CIIOCOOBI OKPYKHOU (DPUKCAIMH JeTaJICH, YCTaHABIIH -

BAaCMbIX Ha Ball.

5).HazoBuTe BO3MOXKHBIEC CITIOCOOBI 0CEBOM (hHKCAIlMH JETajICH, yCTaHABIINBaC-

MBIX Ha BaJl.

6).PasHOBHIHOCTH 1 Ha3HAUCHUE MEPEXOHBIX YIYACTKOB?
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Crpykrypa oTyera mo padore.
1. Homep u Ha3zBaHue paboOTHI.
2.1lenb:
3.3aganue:
4 KuHemaTtuueckasi cCxema MpuBo/Ia.
5.Mcxonnble JaHHBIE:

6.0mnpenenenne neraneii, yCTaHaBIUBAaeMbIX Ha BaJI B COOTBETCTBUU C KHHEMATH-

YECKOM CXEMOM.

7 .IIpoeKTHBII pacyeT Baa.

8.0mpeneneHue JIMHbBI OTAEIBHBIX CTYTEHEH.

9. [Toabop MITIOHOK | .

10.0Onpenenenune Gopmbl EPEXOTHBIX YUYACTKOB, BBIOOP HX Pa3MEPOB.

11.9ckm3 Baja ¢ HpOCTaHOBKOI;'I BCCX pasMCpPOB: IUaAMCTPOB U IJIMH CTYHeHeﬁ, IIII10-

HOYHBIX T1a30B, MEPEXOAHBIX YIaCTKOB.
12. BeiBoj 1o pabore.

13.01BeTHI Ha KOHTPOJIHHBIE BOTIPOCHI.

IIpakTuyeckas padora Ne 23.
Ha3Banue npakTuyeckoii padorbl: [lon00op NOAMIMITHUKOB KaueHUs TS
TUXOXOJJHOTO BaJIa pEIyKTOpa.
Heasn: hopmupoBanre ymeHui moadopa NOAMIMITHUKOB KaUeHUs
Ymenun: npouzeooums pacuemul npocmeriuiux cOOpouHbIX €OUHUY.
3nanusn: (axmyanuzayus) 0CHOBbL pacuema nPOCMeuuux cOOPOUHbIX eOUHUY
(anroput™ noadOpa MOAINIMITHUKOB; MAPKUPOBKA MOAIIMITHUKOB, METOUKA

pacueTa).
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Teoperuuyeckuii Mmarepuas.
[ToqmMNHUKN KaueHUS SBIISIIOTCS OMOPOM JIJIs BPAILIAIOIIUXCS BAJIOB U OCEH.
[ToamMUIHUKY KaYeHUsI COCTOSIT U3 BHYTPEHHUX W HAPYKHBIX KOJIEI], TEJ KAUCHUS

Y cernapaTopoB, OTACISIOIINX TeIa Ka4eHUs IPyTr OT JApYyra.
[ToammImHNKY KaueHus KI1acCUPUIUPYIOTCS:

1.7Ilo socnpunumaemoii nacpyske:

-paouanbHvle NOOWUNHUKY — BOCIIPUHUMAIOT TOJBKO paguajbHYI0 Harpys3Ky
(pOTMUKOMOAIIUITHUK C IUWIMHIPUYECKUMHU POJUKAMHU) WIM PAAUAIBHYIO U
HEKOTOPYI0O  OCEBYIO  HAarpy3ky  (IIApUKOMOJAIIMIIHUKK  OJHOPSAHBIE |
POJMKOIOAIIMITHUKY C IWIMHIPUYCCKUMH POTUKAMH);

-ynopHble NOOWUNHUKY - BOCIIPUHUMAIOT TOJIBKO OCEBYIO HAarpy3Ky;
-PAOUANIbHO-YNOPHbIE U YHNOPHO-paouaibhvle NOOUWUNHUKY — BOCTIPUHHUMAIOT
paguaibHYl0 M OCEBYIO HArpy3ku, Opu4éM oOsanarmonieli MoOXeT OBITh Kak

paauanbHas (paguanbHO-YIOPHBIE), TaK U OceBast (YIIOPHO-pagualibHbIC) HATPY3KH;
2.n0 gpopme men KaueHus:
-wapukosyie (Teaa Ka4eHUs! — [APUKH)

-pPOJIUKOBblE (Tena Ka4CHUA — POJIMKH: KOPOTKHC HUJIMHAPHUICCKHUC,

WroJibuaThle, BUTHIC, KOHMUECKHE, OOUKOOOpa3HbIE)

3.n0 eabapumam u Ha2py304HOU CNOCOOHOCMU PATUIAIOT TTOIITUITHUKH

pa3HBIX cepui

4.no yucny psi0os men Kawenus: OTHOPSAIHBIC, IBYXPSIHBIC, MHOTOPSIHBIC,

5.n0 mounocmu uzeomoenenusi yCTAaHOBJICHBI CICAYOIIME KJIACChl TOYHOCTH (B

nopsifike MoBbimieHus: TouHocTH): 0, 6, 5, 4 u 2. Haulbosnblliee npuMeHEeHHE B

o0IIeM MalIMHOCTPOCHUH HAXOAAT MOIIIMITHUKH Ki1acca 0 (HOpMaJIbHBIN KJ1acc

TOYHOCTH) — B YCIIOBHOM 0003HAYE€HUH HE YKa3bIBAIOT.

Kpamkue xapaxmepucmuxku 0CHOBHbIX MUNOG NOOUIUNHUKOB KAUECHUA
1. lllapuxonoowuntuk paouaibislii 0OHOPSOHbBLU
MosxeT BOCHpPHHHUMATh HE TOJBKO paJHalibHbIC, HO U OCEBBIC HArPY3KH,

JIEHUCTBYIOITHE B 000MX HAMpaBIEHUAX U He npeBbimatoT 70% HEHCIOIb30BaHHON
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JOITYCTUMOM paJinagbHON HArpy3KH (T.€. pa3HOCTH MEXIY JOMYCTUMOM B JAHHBIX
YCIIOBUSX U JACHCTBYIOIIECH paguaibHbIMU Harpy3kamu). Jlomyckaer rnepexkoc Ha-
PYKHBIX KOJIEL] OTHOCUTENIbHO BHYTpEeHHUX He Oonee 10°...15°. Haubonee pacr-
POCTpaHEHHBIA U AEWIEBBIN MOAIIUITHUK, KOTOPBIM UMEET CPABHUTEIIBHO MATYIO U
PaauaIbHYIO U OCEBYIO KECTKOCTD, [I03TOMY HE PEKOMEHIYETCS I IPUMEHEHUS B

y37ax, TpeOyIOIUX TOYHYIO (PUKCALUIO BAJIOB.

2. lllapuxonoowunruxk paouaivHolll 08YXpsOHbILL ChepuyecKull (Camoycmanas-

JUBAIOWUTLCSL).

BocrpuHuMaeT B OCHOBHOM paJUalIbHYIO Harpy3Ky, HO MOKET BOCIIPUHU -
MaTh OJJHOBPEMEHHO B 000MX HAIPABJICHUAX HE3HAUNUTENbHYIO (20% OT HEUCHob-
30BAHHOM JOITYCTUMOM paiuajbHOI) OCEBYIO HAarpy3Ky. Jonyckaer 3HauynuTenbHbIE
Ie-peKOChl BHYTPEHHUX KOJIEl] OTHOCUTENbHO HapyKHbIX (10 2°...3°). Ilpumenser-
Cs1 111 HE)KECTKMX BAJIOB U B Cllydae He 00eCIeYeHNs HauleXkKallleld COOCHOCTH OT-

BEPCTUN KOPIYCOB.

3. PonuxkonoOwunHux paouaibHulll ¢ KOPOMKUMU YUTUHOPUYECKUMU POJIUKAMU.
BocnpuHumaer pamualibHyr0 Harpysky. JlomyckaeT pas3aenbHbIi MOHTaX
BHYTPEHHETO (C KOMIUIEKTOM POJUKOB) M HAPYXKHOTO KOJIbIIA TOMAIIUITHUKOB.
O6nagaer OoJbllie pagHaIbHOM TPY30MOABEMHOCTBIO, YE€M  paJuaibHBII
mapukonoamunuuk. O4eHb YYBCTBUTENICH K MepekocaM ocei kojer. TpeOyer
KECTKUX BaJIOB U BBICOKOW COOCHOCTH MOCAJOYHBIX MECT.
4. PonukonoOwunHuk paouanbHblil U20abYamolil.
BocrnpunuMaet Tosbko paguaibHyto Harpy3ky. OceBoe moJjiokeHHe Bayia He (Puk-
cupyeT. MoxeT mpuMeHsATbCsa 0€3 BHYTPEHHEro KoJblla. PekoMeHyeTcs s
MIPUMEHEHUS B y3J1ax, pabOTaONIUX MPU KOJIEOATEIbHOM JIBUKEHUU Bajla U

MIPU MaJIBIX YKcaXx 00opoTa.

Hronpuarble TOAIIMITHUKA BBICOKOH TOYHOCTH MOTYT paboTaTh MpH
CPaBHUTEIBHO BBICOKUX CKOPOCTAX (OKpy»kHasi CKopocTh Basia A0 10-12 m/c).

5. PonuxkonoOwunHuk paouaivHulil 08YXpsaoOHblil.
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Bocrnpunumaer paauaibHyl0O U OCEBYIO HAarpy3ku B 00e CTOpOHBI 10 25%
HEUCIIOJIb30BAHHOM JOMYCTUMOW PaJUaIbHON HArpy3KHu. JlomyCKaeT 3HaUNTEIbHBIN
(2°...3%) mepekoc BHYTpPEHHEIro KoJiblla (Bajla) OTHOCHUTEIHLHO HAPYKHOTO KOJIBIIA
(kopmyca). OTinMyaeTcs OT MIAPUKOMOMANIMIIHUKA PagUuaIbHOTO JABYXPSAHOTO
chepuueckoro OousblIeH TPy30NOIBEMHOCTBIO, HO CIOXHEE B HM3TOTOBJICHUU H
JIOPOXKE.

6. Illapuxonoowunrux paouanbHo-ynopHblii.
Bocnpunumaet paguaibHyIO U OCEBYIO HArpy3KH TOJBKO B OJTHY CTOPOHY.

].IOHYCTI’IM&H OCCBAA HAIr'py3Ka IJId IIOAIINUITHUKA:

-tunt 36000 (o = 12°) mo 70% HeUcnoab30BaHHOM OMYyCTHUMOW paJuaibHOMN
Harpy3Ku;
-tunt 46000 (o0 = 26°) o 150% Hencnoap30BaHHON JOMYCTUMON pajaraibHON
Harpy3Ku;

-tunn 66000 (a

32%) no 200% Heucnonb30BaHHON JOMYCTUMOUN paauaibHOU

Harpy3KH;

1 .Ponuxonoowunuux paouaibHo-ynopHwiti 0OHOPAOHBIU ¢ KOHUYECKUMU
PpOUKaAMU
BocnpuauMaer paananbHyI0 W OCEBYIO Harpy3Ky TOJBKO B OJHY CTOPOHY.
Ouenp uyBCcTBUTENEH K NepekocaM. [Ipumensiercs B nape. JlommycKaeT peryimupoBKy
oceBoil urpel. OTIIMYAETCS OT MAPUKOTOAIIUITHUKA PaIuaIbHO-YIIOPHOTO OOJBITIEH
TPY30MOAbEMHOCTHIO, MAJILIMU TOYHOCTBIO BpAIICHHS W TPEACITbHBIMA YUCITAMHU
000poToB. CTOMMOCTH €ro HIKE CTOMMOCTH IIAPUKOMOAIIMITIHAKA pPaJIAaIBHO-
ynopHoro. JlomyckaeTcsi pa3aenbHbI MOHTaX HAPY)KHOTO KOJIbIIAa M BHYTPEHHETO C
KOMITJIEKTOM POJIUKOB.
8. lllapuxonoduwunHtux ynopHwiii 0OHOPSOHDBIIL.
BocnpuauMaeT oceByro Harpy3Ky TOJIBKO B OJIHY CTOpoHY. [Ipumensercs npu

CPAaBHUTCIIbHO MAJIbIX YHCJIaX O60pOTOB.
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Cucmema ycnoenvix 0003nauenuil NOOUWIUNHUKOB KAYEHUS

O603Ha4YeHHs MOIIMITHUKOB COCTaBJseTCs U3 OYyKB U 1udp (MakcUMallbHOE
KOJIM4YecTBO 1u(p 7), YCIOBHO XapaKTEPU3YIOIIMX €ro B OTHOIICHUHU pa3Mepa
OTBEPCTHUSI, CEPUU, TUIA U KOHCTPYKTUBHBIX OCOOCHHOCTEH.

[Tocneguue nBe 1Pl 0003HAYEHHsS] yKa3bIBAlOT MmHUGp AHAMETpa
BHyTpeHHero Koubla: ...00 —d =10 mm: ... —d = 12 mm: 1 T.1., HaunHas ot 04 (d =
20 MM) 1 KoH4Yas ...99 (d = 495 MM) 3TH HH(PHI YMHOXKAIOT Ha 5, YTOOBI MOJIYYUTh
BHYTPEHHUH AuameTp B MM. Hampumep, MOAMIMIHUK C BHYTPEHHUM IHAMETPOM
115 MM — tudppst 23 u T.10.

Tperbs 1tudpa crpaBa YCIOBHOIO OOO3HAUEHMsI YKa3blBaeT Ha CEpPHUU
MOIIUITHUKOB: 0c000 n€rkas — 1; nérkas — 2; cpenssis — 3; Tsokénast — 4 u T.1.

UetsépTas mudpa ciieBa yKa3plBacT Ha TUITHI TOAIIUITHUKA:

0 — panguaneHbI mapukoBbii (0 HEe TPOCTABIACTCS B YCIOBHOM 0003HAUCHUH ),
1 — paguanbHBIA IIAPUKOBBIN CPepUUECKUil;

2 — pauaIbHBIA MAPUKOBBIN C KOPOTKUMH HUJIMHIPUUECKUMU POITHUKAMU;

3 — paauanbHbIA POTUKOBBINA C(hepuIecKHii;

4 — pailuaIbHBIN POJMKOBBINA C JUTMHHBIMUA HATUHAPUYESCKUMH POJIMKAMU WU

UTOJIBYATHIN;

O — palvanbHbIN POJMKOBBIA C BUTHIMU POJUKAMU;
6 — paauaIbHO-YIOPHBIN IIAPUKOBBIN;

[ — pONMKOBBIN KOHUUECKHUH (paguanbHO-yIOPHBIN);
8 — yIOpHBIii MAPUKOBBIH;

9 — yropHbBIN POTUKOBBI.

[Iaras w mecras uudppa o0003HAYAET KOHCTPYKTUBHBIE OCOOEHHOCTHU
NOAMMIHUKOB. K KOHCTPYKTHUBHBIM OCOOEHHOCTSIM MOKHO OTHECTH YTOJI KOHTaKTa
[IAPUKOB B PAUAIbHO-YIIOPHBIX MOAIIUITHUKAX, HAIMYKME CTOMOPHONW KaHABKU HA
OPYXUHHOM KOJIBIIE U T.[I.

bonee mnoapoOHble CcBeOeHUS O XapaKTEPUCTUKE M CHUCTEME YCJIOBHBIX

0003HaUYEHUN MOKHO HAlTH B CIIELIMATILHOM JIUTEpPATYpE.

162



HDMMeDbl YCIIO6HbIX 0003HAYeHUll NOOWUNHUKO8 KAYCHUSL.

DI oowunnuux 210 — MapUKOBBIA pagualbHbIN, JETKOH CepHH C BHYTPEHHHUM
nuametpoM 50 mm (10-5 = 50 Mm), HOpMATBHOTO KJacca TOYHOCTH.
2)[1oowunnux 36207 — 0 — Kiacc TOYHOCTH; 3 — yroj KoHTakta o = 12°; 6 —

paIuaNTbHO-YIIOPHBIN MapuKoBbIN; 2 — nérkoi cepum; 07 —d = 35 mm (3—55 =07);

3)loowunnux 6-7108 — 6 — KIIacc TOYHOCTH, 7 — KOHWYECKHIA POIMKOBBIA; 1 —

0co00 nérkas cepus; 08 —d =40 Mmm (4—50 =08).

NIloowunnux 4109 — 0 — kimacc TOUHOCTH; 4 — Uroap4aThiid; 1 — 0c000 Iérkas
cepusi; 09 —d =45 mm (% =09).

Pacyer noAIIMIIHUKOB KAYEeHUS .

[ToAmMIHUKY KayeHUsl TEPSIOT pabOTOCIIOCOOHOCTh U3-3a YCTAaJIOCTHOTO pa3py-
IIIEHUS TIOBEPXHOCTHBIX CJIOEB JIOPOKEK KaueHus W Ten KadeHus. [loatomy oHn
PACCUUTBIBAIOTCS HA JOJITOBEYHOCTH PA0OTHI.

[Topsinok mogdopa u pacyeTa MOAIIMIHUKOB KaUCHHUS.
1. Pexomenoayuu no noddoopy muna noOuunHuKos.

B cooTBETCTBHM C YCTAaHOBUBLIEHCS MPAKTUKON MPOEKTUPOBAHUS U IKCILTya-
Taleil MallluH TUIT MOAIUIUITHUKA BEIOUPAIOT CIEAySl PEKOMEHIAIUIM:

-JIJIsL OTIOP BAJIOB UMJIMHAPUYECKHUX KOJIEC YAE BCETO UCIIOIb3YIOT IIAPHUKO-
BbIE paJuajbHble MOJIMIHUKYA. [[penBapuTensHO NPUHUMAIOT OAIUUITHUKH
JIETKOU CEpUH;

-KOHUYECKHE U YEPBSIUYHbIE KOJIECA TOJKHBI OBITh TOUHO M JKECTKO 3a(pUKCH-
POBaHBI U MIOATOMY B KaUE€CTBE OMNOP TAKUX BaJOB YCTAHABJIMBAIOT KOHUYECKHE
paanaNbHO-yIOPHBIE MOAIIUITHUKY;

-JJI OIIOP Bajla KOHWYECKOM IIECTEPHU, UMEIOLIEN KOHCOJIIBHOE PACIIOJIOKe-
HUE, UCIIOJIb3YIOT KOHMYECKUE PAINaJIbHO-YITOPHBIE TOAINUITHUKHY;
-B KQYECTBE OMNOpP YEpPBsIKa — IIAPUKOBbIE PaJIaIbHO-YITOPHbBIE TOAIIUITHUKH;

-JJIs1 OITOP INIaBAOIINX BAJIOB MICBPOHHLBIX NICpCaayd UCIIOJIb3YIOT
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PanmanpHple MOQIIMITHUKY ¢ KOPOTKUMH LIWIMHIPUYECKUMU POJIUKAMM.
Bo Bcex ciaydasx peKOMEHIyI0TCsl HAaUMHATh NOA00P MOAIIUITHUKOB C JIETKOU
CEpUU U HYJIEBOT'O KJIaCCa TOYHOCTH.
2.I1opsaodok onpedenenusn MapKupoeKku nOOWUNHUKA.
2.1.B 3aBUCHMOCTH OT IuaMeTpa Hamndsl OnpeaessitoTes 2 nocaeaHne nudpsl B
MapKUpPOBKe MOANIMITHUKA JAeJIeHUEeM TuameTpa nand Ha 5.
2.2.Ha3HauaeTcs jerkasi cepusi.
2.3. Ha3nauaercst TUN MOAIIMITHUKA IO BOCIPUHUMAEMOM Harpy3ke u (opme Tel
KaueHUS.
2.4.CocraBiisieTcss MapKUpOBKa MOAIIMITHUKA, BBIOUPAIOTCSI B COOTBETCTBUHU C
I'OCTowm napameTpsl MOAMIUITHHAKA:
d= D= B= Co= C=
3axaHue I NPAKTHYECKO padoThI
[TogoOpaTh NOJMMIHUKNA Ka4eHHsI 111 BEAOMOTO Bajla peAyKTopa, IpoBe-
PUTH UX Ha JIOJIFOBEYHOCTb, CHOPMYJIMPOBATH BBIBOJI O MPUTOJHOCTHU MOIIUITHHU -
KOB, B CJIy4a€ HENPUTOAHOCTH MOAIINUITHUKOB MPEIIOKUTh BO3MOKHBIE BAPUAHTHI

HNX 3aMCHBI.

Hcexoonwie oannowie:

-4acTOTa BpAIllEHHs BEJOMOIO Baja n = (pezyiomamol pabomot No16)
~TUII MePeIayu: YUTUHOPUYECKAsL NPsIMO3Y0as
-TaMeTp Hangbl d, = (pe3ynbmamul pabomor Ne22)

-peakuu CBS3€M B BEPTUKAIBHOM MIIOCKOCTH:
Rya= Ryc = (pe3ynomamul pabomot Nel5)
-peakuuu CBS3€M B TOPU30HTAJIBHOU
Rxa= Rxe= (pesynbmamuol pabomoi Nel5)

-pecypc pabotsl moammnaukoB [L] = 10000 gacos
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XoJ BbINOJHEHHS padoOThI.
1. 3anucath 3aJaHUE U UCXOHBIC JaHHbIE.
2. IlomoOpaTh MOAMINUITHUKH.
3. CocTaBuTh MapKUPOBKY MOAIINIIHUKA, BEIOpaTh B cooTBeTcTBUU ¢ 'OCToM
D= B= Co= C=

IapaMeTpbl NOAIINITHUKA: d=

4. OnpeaenuTh CyMMapHYyIO paJuaibHYI0 HATPY3KYy B KaXKJI0M omope

R, =,/iRX2+Ry2i,

rae Ry, Ry- COOTBETCTBEHHO peakyy MOJIIUITHIKA B TOPU30HTAIBHOMN U
BEPTUKAIBHOMN IIOCKOCTAX
5.0npenenuTs 3KBUBAJIEHTHYIO HArpy3Ky NIl HauboJiee Harpy>KeHHOW ONOpPHI:
Fos =(XVR; + YF) KKt
rne Fa—oceBas cuna; X, Y —k03(ppUIHEHTHI COOTBETCTBEHHO paJHalIbHOMN U

a -

OCEBOH Harpy3o0K, IPHHUMACMBIC B 3aBUCHUMOCTH OT OTHOIICHHUA

r

F
€CIIH v 2> e, TO 3Ha4YeHUS X,Y MPUHUMAIOT 110 Tadiuie 1;

r

eciau Fy <e, 0 X=1, Y=0;
VR

r

e-K03((HUIUEHT OCEBOI HArpy3KH, BEIMYNHA KOTOPOTO OMPEEISIETCS B

F
3aBUCUMOCTH OT OTHOILICHMS: C“ o Tabmmie 1, roe Co — cTaTnaeckas
0

I'py30110ABCMHOCTD ITOJIIMITHHUKA.

Ta6nuna 1 - Koadgdunmentsr X,V u € g MapUKOBBIX paguaibHbIX MOITAITHUKOB.

F -<e &>e
a VR, VR, e
CO
Yy X Yy

0,014 2,3 0,19
0,028 1,99 0,22
0,056 0 0,56 1,71 0,26
0,084 1,55 0,28
0,11 1,45 0,3
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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- ko3 durment konbia (V=1, eciu BpamaeTcs BHyTpeHHEe KOJIbI0; V=1,2,
€CJId  BpallaeTcs BHEUTHEE KOJBIIO)

Fa —oceBast Harpy3Ka MOJIIUITHHAKA,

Ri- cymmapnas paguansHas Harpy3Ka HOIITUITHUKA B KQXKI0W OTope.

Ks — ko3 dunimeHT Harpy3ku /Tabnuma 2/

Tabnuma 2 — 3nauenue kodpdurmenta K

Harpy3ka Ha noamumHuk Ko [Ipumeps! ncnonb30BaHMs

CrokoiiHast 6e3 TOTYKOB 1.0 Ponuku 1eHTOYHBIX KOHBEMEPOB
Jlerkue TOJYKHU, KpaTKOBpe- [Ipeunsnonnsle 3youartble nepegay,
MeHHas neperpysku 10 125% 1,0...1,2 | MeTaiiopexymire CTaHKH (KpOME CTPOTaIbHBIX

HOMUHAJIBHOW HArpy3KH U JTOJIOCIKHBIX ), JIETKHE BEHTHIISTOPHI

YMepeHHbIE TONYKH,
3y0Ouarsle nepenayu 7-oii, 8-0if crenexein
KpaTKoBpeMeHHas neperpy3ka 1o | 1,3...1,5 .
TOYHOCTH, PELYKTOPBI BCEX KOHCTPYKIUI
150%H0MHUHaTBHON HATPY3KU

K; —remniepatypHblii K03 uueHT /Tabmuma 3 /

Tabnuua 3 - 3nauenue kodpunrenta K

Pabouas Temneparypa nogmunauka, C° 125 150 | 175 | 200 | 225 | 250 | 350

Temnepatypusiii koadduinment, Ky 1,05 1,1 1,151 125|135 |14 | 1,45

6. OnpenenuTh AOITOBEYHOCTh Hambosee HArpy>KeHHOTO MOJIIIUITHUKA.

m 6
(e 10
F 60-n

K8

rac C —AHWHaAMHWYCCKas I'py30IIOABEMHOCTD BBI6paHHOFO IIOAIINITHHKA,

N —gacToTa BpalllCHUs Baja

10
m=3 - AJIA IIaPpUKOBBIX; M = ? - VI POJIHUMKOBBIX ITOAIIMITHUKOB

7.ChopMynrpoBaTh BEIBOJ] O IPUTOJHOCTH MTOIIHITHUKOB
8.ChopMynupoBatTh BEIBOJ 1O paboTe
9. OTBEeTUTH Ha KOHTPOJILHBIE BOTIPOCHI:
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1).YkaxuTe KpUTSPHH 10 100pa MO IIUITHUKOB KaueHHSI.

2). 3anumte GopMyITy AJIs ONPEIEICHUs] SKBUBAICHTHON HArpy3KH C pac-
MG POBKOI BXOANIUX BEIUUMH.

3). Kax Bl moHMMaeTe «rpy30moabeMHOCTh TOAIIUITHHKA ?

4).HazoBute (aKTOpHI, BIUSIONIME HA TOJTOBEYHOCTH TOIIIUITHHKOB.

5). B uém npenmyIiecTBO POIMKOBBIX MOIIMITHUKOB MEePe/]] IAPUKOBBIMH?

CTpykrypa oT4era no padore
1.Homep u Ha3zBaHue pabOTHI.
2.1lenb:
3.3amanue ¥ UCXOIHBIC JaHHBIC.
4 Tlon6op MOAIIMITHUKOB U MAPKUPOBKA BRIOPAHHOTO MOIIUITHUKA C YKa3aHUEM
€ro napameTpoB.
5.0npenaeneHre CyMmMapHOi paiuaibHOM Harpy3Ku B KaXJA0M MOJIIIUITHUKE.
6. Onpezenenne SKBUBAJICHTHOM Harpy3Ky B KaXKJI0M TO/IIIUITHUKE.
/. OnpezenieHre JOJTrOBEYHOCTH HanOoJee Harpy>KeHHOr0 MOAIIUITHUKA
8.BBIBOJ1 0 MPUTOTHOCTH BHIOPAHHBIX MOAIIUITHUKOB.
9. BeiBog no pabore.
10. OTBeTHI Ha KOHTPOJIBHBIE BOTIPOCHI.
Pexomenayemast nureparypa
['OCTbsI HA MOAIIUMITHUKY KauyCHUS
IIpakTuyeckas padora Ne24
Ha3Banue npakTu4ieckou padboTbl: PacueT cBapHOro COETUHEHUSI.
Leab: 0cBOEHHE METOIUKU PAaCUeTa CBAPHBIX COCAMHEHUM.
Ymenua: onpedenenue nanpscenuti 8 KOHCMPYKYUOHHBIX INEMEHMAX.
3unanua: (akmyanuzayus) Memoouxa pacyema 371eMeHmo8 KOHCMPYKYUl Ha
NPOUYHOCD.
Teopernueckuit MaTepua.
HepazbeMHble coeIMHEeHNS 3TIEMEHTOB KOHCTPYKIIMI C UCTIOJIb30BAHUEM

CBApKH HA3bIBAIOTCS C8APHbIMU.
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Caapkoii Ha3bIBAIOT MpoliecC 00pa30BaHUs HEPAZBEMHBIX COSTMHEHUH 3a
CYET CO3JaHUsI ATOMHO-MOJIEKYJISIPHBIX CBA3€H MEXK/y JIEMEHTAPHBIMU YaCTULIAMU
COIPATAEMBIX JIETAJIEH.

[Ipu cBapke naBiIEHUEM MOBEPXHOCTU COEAUHSAEMBIX JETaJeH MPETEPIEBAIOT
COBMECTHYIO YNpy2o-niacmuyecKkyro oegpopmayuro, TOBEPXHOCTH BBIPABHUBAIOTCH,
pa3pyliaeTcsi MOBEPXHOCTHBIM CJIOW. ATOMBI TOBEPXHOCTEH CONMMIKAIOTCA Ha
pacCTOsIHUE AKTHUBHOTO B3aUMOJCUCTBUS, W 00pa3yeTcss MeTajuinueckas CBS3b.
IIpumensercs npeABapUTENbHBIA HArpeB NOBEPXHOCTEM [0 IUIACTHYECKOTO

COCTOsHHUA.

CBaprmE CoBnMHEHWA
M LLIBR

LSertl HAXNSOTOMHELY LWisea fmpmm e yrIoEIX
C!:E...'.'I.HHEHHH WM C HBELEET KB COSTHHEHHEA COBTHHEHAR

1
HopmanoHoio Ny SHHOMD
1:|‘~IE‘,DTBHIH=| FI‘T-EHM!I‘

1
==
[=3
T Sl
T I:rnanrr:u - FRoBke T m
bg ’ IEMEDEGGH F WBEIHH‘HFI payropar: OBHBETOEOHME

3 L8 il e R

Ll -obpam. -
DS e o o T | e e i e e -
1 T T | | I I I

=12 20| [ 5=1 2..;:; &=20_80
- = 53,70 'F{‘!’f -

i & 3

(AR S W TH K ral (s ¥E| |y ¥g

- BecokocHEIR
H aaHocTapon-
-

—

PucyHok 1 - Buasl cBapHBIX COEJUHEHNI U CBAPHBIX [IBOB

B 3aBUCHMMOCTM OT B3aMMHOIO PACHOJIOKEHUS CBAPUBAEMBIX 3JIEMEHTOB
pasznuyaroT CIEAYyIOIIMe CBapHbIE COEAMHEHUs! (PUCYHOK 1) @ cmwikosoe, yenosoe;
masposoe, HaxiecmodHoe.

Cmulkoevie wiebl WCIONB3YIOT B OCHOBHOM B CTBIKOBBIX COEIMHEHMSIX,
OBIBAIOT CJIy4au MMPUMEHEHUS B YTJIOBBIX, TABPOBBIX M HAXJICCTOUHBIX COCTMHEHUSIX.
CTBIKOBBIE BBl MOTYT OBITH OJJHOCTOPOHHHUMH, IBYCTOPOHHHUMH, O€3 CKOCa M CO

CKOCOM KpPOMOK pPa3JIMYHBIX KOHCTPYKHHﬁ, MOTYT BBIIIOJIHATBCA Ha ChEMHOUN WJIU
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OCT&IOHICﬁC)I MOAKJIAAKE. KOHCTpYKHI/IH CTBIKOBOI'O IIBa 3aBHCHUT OT TOJIIIHWHBI

CBApUBACMBbIX ,ZIeTaJIeﬁ.

Yenoewle weswl HCIIOJIB3YIOT B TABPOBBIX, YITIOBBIX W HAXJICCTOYHBLIX COCOU-

.

HeHUsAX. OCHOBHOM TeoMeT-

PUYECKHUH ITapaMeTp YIJII0BOTO

IIIBa — KaTeT. YTJIOBBIC IIBEI a 6 8 a
BBIIIOJIHSIOT C TOJHBIM U Pucynok 2 - ®opmbl cedeHUs YTIIOBBIX IIIBOB: @ —
YAaCTUYHBIM MPOIUIABICHUEM, HOPMAaJIbHBIN; 6 — BOTHYTBIN; 6 — BBINYKJIBIH; 2 —
OHM OBIBAIOT CIUIOIIHBIE U CIICLIMAJIbHBINA YITyUIIIEHHBIN

PEPBIBUCTHIE, OJHOCTOPOH-

HUE U ABYCTOPOHHHE (PUCYHOK 2).

Pacuemuwt C6apHbBIX ULB06 NpU cMamuideCKux Hazpy3sKax

=]

F 3t F
[]
'nr

Pucynok 3 - CThIkOBOM 1IOB

1.Pacuem cmuikogblx coeOuneHuii npu oceeom Hazpyyxcenuu. CUuTaeMm, 4YTO
HAIPSDKCHUS paclpe/ieicHbl B CEUCHHUM paBHOMEpHO. Pacuer mpoBomsT Ha
pacTsDKEHUE WM CkaTthe. Bo3BbIIICHHE IIBa B pacuyeTe HE yUYHMThIBaeTCs. TONIIMHA
IIBa MPUPABHUBACTCS TOJIIHMHE AeTaau (puc. 3).

VcnoBue IMIPOYHOCTHU CBAPHOI'O IIBA

, _F _F ,
% =g =5, =1l
rae [op]' — JomyckaeMoe HampspKeHHe pacTsDKeHHs sl mBa; 4’ — pacyer-

Hasi 1j1omaab CBApHOTO IIBA; 0 — TOJIIIHMHA JHUCTA, f i — AJIMHAa CBApPHOI'O IIBA.
2.Pacuem Haxnecmounozo coeouHeHus yliioevimu uieamu. Pa3pymeHHe

YTJIOBBIX MIBOB IIPOHUCXOAWT IO HAMMCHBIICMY CCUCHUIO TPCYTOJIbHUKA IIBA:
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O IJIOCKOCTH, MIPOXOAAIEH yepe3 OUCCEKTpUCYy MPSMOro yria (pUcCyHOK 4).
Karer mBa «k», Kak MpaBuiio, IPUHUMAIOT PaBHBIM TOJIIIMHE CBAPUBAEMBIX

JTUCTOB: K = O (puc.4).

F

Pucynok 4 - HaxnecrouHoe coequHeHue

YcnoBue IMPOYHOCTHU Ha CABUI

L] — g {

. = A — [Tcr!‘

oo

rae Q — momepeunas cwia, Q= F; A'. — pacuerHas IUIOMIalb CBAPOYHOTO

mIBa Ha CABMUI.

dopMyna TOAXOAUT ISt k

Ll =
7000BbIX U (DJTAHTOBBIX IIIBOB = — —

F =] FF ;r|:|||||| . ifIIIIIII]I |!
(pucyHok 5). ‘-§~E| - ‘f" o 1 —{'-F -V— : Ei—-
(NRRRINRL 1 INERRRIIN

[5

LITTTITITR

T
L

H

4.YciaoBus IIPOYHOCTH JJIA -—E&- fgn
@ & 8

CBApHBIX IIBOB, M300pa)kKE€HHBIX
p ’ P Pucynok 5 - Haxnectounble COeTUHEHUS:

Ha PUCYHKE O: a — JI000BBIMU IBaMU; 6 — (hJTAHTOBBIMU IBA-
MU; 8 — KOMOMHHUPOBAHHOE
/ F /
a =
)= o7 L]
6) 7= ——<Ir]
2-0,7-K-€4)J
B) res <[]
2.07-x-(¢,+20,,)

IIpumep pacuera.
[IpoBepuTh MPOYHOCTH CBAPHOIO COECUHEHHUSI C HAKIIAJIKOW (PUCYHOK 6).
JeiicTByromas Harpy3ka 60 kH, mpeaen TeKy4ecTr COeIMHAEMbIX IUIACTUH Gy
=190 H/mMm?, monyckaemsiii koddguimenT 3anaca npodnocty, [S]=1,35, cocob

CBApKU: PYYHOH 3eKkTpoaamu D42,
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PucyHnok 6 - Cxema Harpy>keHus K IpuMepy.
1.Harpy3ka nepenaercs yepe3 2 HaxJIECTOUHBIX JJOOOBBIX LIIBA CJIEBA U UYEpe3
2 1miBa crpasna.
2.0npeneneHue BEIUYHHBI JOITYCKAEMbIX HANPSHKEHHM
[tp]= 0,6[6],=0,601/[S]=0,6-190/1,35=84H/Mm?
3.Pa3pyieHure yriaoBeIX IIBOB IPOUCXOUT MO IJIOMIAIKaM, PaCloiI0KEHHBIM
noJ1 yrioM 45° K MOBEPXHOCTH COEIMHAEMBIX JIUCTOB, IUIOMIAb CPE3a OJHOTO I1IBA
A, =0,7-Kb.
4. IIpoBepka MPOYHOCTH COETUHEHUS HA CPE3:

o _Q __F _ 6010
? A, i 07-K-b-i 0,7-6-120-2

p

=505 <[1,] =84 H/vm?
MM

[IpouHOCTH CBApHOTO IIBa OOECTICYCHA.
3ajaHne K NIpaKTH4ecKoil padorte
[TpoBepuTh MPOYHOCTH CBAPHOTO COCIMHEHHUSI YTIIOBBIMU IIBaMU (PUCYHOK 7) €
HaKJIaJKOH, TOJIMHON S, mupuHOH b. JlelicTByromas Harpy3ka F, npenen Texy-
YECTH COEAMHAEMBIX IIACTUH ;=340 H/MM?, nomyckaemblii ko>(pUIMEHT 3amaca
npodHocTH, [S]=1,5, crmocod cBapku aBTOMaTHUYECKU 1Mo cioeM (dirroca:. B ciaydae
He 00ecTeueHUs MPOYHOCTH MPEIJIOKUTh BAPUAHTHI, TIO3BOJISFOIIKE BBITIOJTHUTD yC-

JIOBHUC IIPOYHOCTH.

e
BTy ]

LF ™1 g
- | b ——=
: s L}

Pucynoxk 7 - Cxema HarpyxeHus K nmpakTuueckon padore Ne 24
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Xo/1 BbINOJTHEHUS PadOTHI.

1.3anucath 3a1aHye K MpaKTHYeCKoi padore.

2. BeruepTuTh CXEMy HarpykeHus (pucyHoK 7).

3. BBI6paTB HCXOJHBIC JaHHBIC B COOTBCTCTBHUU C BAPHUAHTOM II0 Ta6J'II/IHe 1.

Tabmuua 1 - BapuanTtsl 3ajaHuii K npakTuyeckoi padore Ne 24.

Ne FxH | SMm | 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

4.0npenenauTs TUII IIBA.

5.0npeaenuTh BETUYUHY JAOIMYCKAeMOI0o HAMpsHKEHUsSI B 3aBUCUMOCTHU OT THUIIA

CBApPKHU U B A I[G(i)OpMaI_[I/II/I B JOJIAX OT JOIIYCKACMOTI'O HAIIPAXKCHUA PACTANKCHUA

OCHOBHOTI'0 MeTaJjiia 110 Tadiure 2.

Tabnuua 2 - Jlomyckaemble HalpsKEHUSI B CBAPHBIX LIBAX MPU CTATUYECKON

Harpy3Ke

Crnioco0 cBapku M THIT

CTBIKOBBIE IIBBI

IIpu pactsxeHnn

IIpu cxxarun

HaxnecrouyHble MIBBI

AIIEKTPO/IA o], (o, 1pu cpese [Tep]
KoHTaKTHBIH TOYEYHBIH - - 0,5[c],
Pyunoii anexktpogamu 234 0,6[c], 0,75[c], 0,5[c],
Pyunoii snekrpogamu
. 0.8[c]; 0,9[ol; 0,6[ol;
ABTOMAaTHYECKUH MO CII0-
eM (uIroca, KOHTaKTHBIH
CTBIKOBOM C OTLIaBIICHUEM, 0,9[c], [c]p 0,65[c]p

PY4YHOH 3JIEKTpOAaAMU

242A, D50A B cpene

172




3alIUTHOI'O Ira3a

O N
[a] = [?T] , TIIe Oy —TIPeJIe] TEKY4IeCTH OCHOBHOTO MaTepuaia, [S]-momyckaemplii KodhPHUIIHEHT 3amaca

mpounoctH, [S]=1,35-1,7, Gombline 3HAYEHUS IS JIETHPOBAHHBIX CTaJIEH.

6.3anucath opMymTy JIS OTPEeCHH s TUIOIIAIA CPE3a OHOTO CBAPHOTO IITBA
7.3anmcarh yCIOBUE MPOYHOCTH, ONMPEACIUTE pacueTHBIC HAPSHKEHUS cpe3a.
8.IIpoananu3upoBaTh MOJYUYCHHBIN PE3yJIbTAT U CACNIATH BHIBOJ] O TPOYHOCTH
CBapHOTO 1Ba. B cirydae HEOOXOIUMOCTH MPEJIOKUTh BAPUAHTHI 00ECIICYCHUS
IPOYHOCTH.
9.CdhopmynupoBath BEIBOJ IO padoTe.
10.0TBeTUTH HA KOHTPOJIBHBIE BOPOCHI:
1).1300pa3ute cXeMbl CTHIKOBOTO M HaXJICCTOYHOT'O IIIBOB.
2).Ha3oBuTe HaNPsHKCHHS , TI0O KOTOPBIM BEJIYT PacUeThl CTHIKOBBIX U
HAXJIECTOYHBIX IIIBOB.
3).dakTopsl, BIAUSIONINE HA BEJIUUNHY JOMYCKACMbBIX HAITPSHKCHUN
MaTepuraia CBapHBIX IIIBOB?
4).YcnoBust MPOYHOCTH IS pacdyeTa CTHIKOBBIX M HAaXJIECTOUHBIX CBAPHBIX
COCIMHECHUN?
Crtpykrypa oT4era no padore
1.Homep u Ha3zBaHKE MPAKTHUECKOU PaOOTHI
2.1lenb:
3.3aanne K MpakTHIEeCKOM padore.
4..Cxema HarpyKeHusl.
5.Ucxonnsie nanusle: F =  S= b=
6.0OnpeneneHre TUIA II1BA.
7.01peaeneHne BEIMYUHBI TOMyCKAeMOTO HAIIPSHKCHHUS.
8.0mpenenenue miIomnaau cpesa.
9.IIpoBepka MPOYHOCTH COCTUHEHUS.
10.AHanu3 noJiy4eHHOTO pe3yJsIbTara.

11.BeiBoa mo padore. 12.0TBeTH Ha KOHTPOJIBHBIC BOIIPOCHL.
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IIpakTuyeckas pabora No25.
HasBanue npakTuveckoil padorsi: PacueT pe3s00BOro COeAMHEHUS IPH
MIOCTOSTHHOM Harpyske.
Hean: hopMupoBaHre HABBIKOB pacyeTa pe3bOOBBIX COCTMHECHUM.
Ymenua: npouzsooums pacuemvr npocmeriuwiux cOopouHvlx eOUHUY
3unanun: (axmyanuzayus) 0OCHO8bL pacuema npocmeuux cOOpoUHbIX eOUHUY.
Teopernueckuit MaTepua.

JI71st mony4yeHust MallMHOCTPOUTEIBHBIX U3JIETUH 1eTalu, COOPOYHBIE €IMHULIBI
COEUHSIOT MEXy coOol coopkoil. CoeAMHEHNs, KOTOPBIE MTO3BOJIAIOT pa3bean-
HATH JeTanu 0e3 UX MOBPEXKICHUS, Ha3bIBAIOTCSA pazvemuuimuy. K TakuM coeuHe-
HUMSIM OTHOCATCS PE3bOOBBIE .

Pe3p00BBIM Ha3bIBAIOT COETMHEHHE COCTABHBIX YaCTEN U3JIEIUs C IPUMEHe-
HUEM JIeTalH, UMerolien pe3b0y. OCHOBHBIMH U HanOoJiee paclpoCTPpaHEHHBIMU
PEe3b0OBBIMU KPEMEKHBIMHU COSTUHEHUSIMU SBJISIOTCSI OO TOBBIC, BUHTOBBIE U IIITTH-
JICYHbIE.

OCHOBHBIM KpUTEpUEM PAOOTOCIIOCOOHOCTH CTAHJIAPTHBIX KPEMEHKHBIX
pe3b00BBIX COEAMHEHUH SABISETCSA MPOYHOCTh CTEPKHA Ha pacTsukeHue. [lpu
pacyeTe MPOYHOCTH HAPE3aHHOM YaCTU CTEP>KHS B KaUECTBE PACUETHOIO JUaMeTpa
NPUHUMAIOT:

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

OcHOBHBIE Clly4an pacyeTa pe3b0OBBIX COCTMHEHUN CIEAYIOIINE:

-pacyeT He3aTAHYThIX OOJITOB;

-pacyeT 3aTAHYThIX 00JATOB 0€3 BHEIIHEN HArpy3KHU:

-pacyeT 3aTSIHYTHIX OOJTOB C BHEIIHEW OCEBON HArpy3KoOi;

- pacyeTr COEAUHEHNS, HATPYKEHHOTO CIBUTAIOLIEH CUIIOMN.

OpHuM U3 cay4yaeB 3aTHYTOrO0 BUHTA, HArPYKEHHOTO BHEUTHEN OCEBOW Harpys-
KOU SIBJITFOTCSI OOJTHI, TPEIHA3HAYCHHBIC SISl KPETUICHUSI TIOIITMITHIKOBBIX (pr1aH-

LECBLIX KPBIIICK PEAYKTOPOB. WX na3zHaueHue BOCIIpUHHUMATL CHUJIBI, IIEPEAABACMYTIO
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Ha KPBIIIKY PCAYKTOpa BHCUHIHMMH KOJbIAMH IIOJAIIHUIIHUKOB W IIPHUKXKHUMATb (I)JI&H-

bl KPBIMIKH K KOPITYCY AJIA IIPCOAOTBPpAIICHUA YTCUKHN MaCjla U3 PCAYKTOpa (pHC 1)

=
7
|/

Pucynok 1 - Cxema kperuieHus HOIIUITHUKOBON KPBIIIKH CTSIKHBIMU OOJITAMH.

BunTs! uzrorasiausatot u3 cranu 30, 33, kiacca npoyHocTH 5.6 ( mepBas nudpa,
yMHOkeHHas Ha 100, ompeenseT npeaen MpoYHocTa 6, =500 H/mm?, mpoussene-
Hue 1udp, yMHOKeHHOE Ha 10, onpenenseT npenen Tekydyectu Mmarepuania 6,=300

H/mm?)

CmsiorcHoble 8UHMbL paccuumosledaromcs Ha COBMeCNIHOoE Oeticmsue PACmANCEHUA U

13-F
KPYUY€HUA NO IK6UBAIEHMHbBIM HANPDANCEHUAM. O, = Tp

<[o],
riae F, —pacueTHas cuia 3aTsSKKUW BUHTOB, 0OecIieunBaronasi HEpaCKpbITUE CThIKA
o1 Harpy3koi, H Fo =[K; (1 -x) +x]- Fs

K; —xoaddurment 3atskku; 1mpu mocrosiHHoM Harpyske K, =1,25...2;

x—K03(PUIMeHT OCHOBHOM Harpy3kH, x =0,2...0,3-1715 coeAMHEHUS CTaIb-
HBIX U YYyTYHHBIX JeTajieil 0e3 mpoknaaok, x =0.4...0,5 — st MeTalsIn4ecKux 1era-
Jiel ¢ yIpyruMH MpoKJIaiKaMu (pe3nHa, MapoHHUT);

Fs = 0,5Ry — cuita, BocnmpuHuMaeMasi OJTHUM CTSDKHBIM 0onToM, rae Ry —
OoJIbIIast U3 peakiuil B MOAIIUITHUKAX B BEPTUKAIBHOM MIIOCKOCTH, H;

2
A — I0IIAab OIACHOTO CEYEHUS BUHTA, A = 4" MM2,

b

TJIe pacyeTHBIN TMaMeTp Hape3aHHo# yacth BuHTa d,= d2-0,94p,
riae d; —Hapy>KHBIN TUaMeTp Pe3bObl, P —Iar pe3bobl /1.K5,c401/,
[6] — momyckaeMoe HalpspKeHHE MPU HEKOHTPOJIUPYEMOU 3aTshKKe; 11 00J1-

TOB ¢ auamerpom g0 16 mm: [c] =(0,2...0,25) oy,
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CTaHI[apTHBIG KPCIICKHBIC ACTAIN O6H_ICFO Ha3HA4YCHUA U3TOTOBJIAIOT U3 HU3KO- U
CPCOHCYTIVICPOAUCTHIX cTaneil 0OBIKHOBEHHOT'O Ka4eCTBa CT3, Ka4CCTBCHHBIX

craneii — crans 10, 20, 35 u np.

CrasnibHble BUHTBI, OONTHl M IIMWJIBKU H3TOTOBISIOT W3 MaTepuaioB 12
KJIACCOB TMPOYHOCTH, KOTOphIE 0O0O03HAYAIOTCA JIBYMs YHCJIaMU: IEPBOE YHCIIO,
ymHOkeHHOe Ha 100, paBHO mpeneily MPOYHOCTH MaTeEpHUaja; €CIHM MEPBOE YUCIO
YMHOXHTb Ha BTOpoe U Ha 10, momyyum npeaen Tekydectd Marepuana. Hanpumep,
4,6: o, =400 MIla, o, = 240 MIIa.

JUIs OTBETCTBEHHBIX JETAJed MCIHOJIb3YIOT JierupoBaHHble cramu 40X,
30XT'CA.

3ananue 1JIA MPAaKTUYeCKOl padoThI:

[TpoBepuTh MPOYHBIX CTSHKHBIX BUHTOB MOAIMIMITHUKOBBIX y3JI0B BEIOMOIO Bajia
[IMJTMHIPHYECKOTO 3y0UaToro peaykropa BUHTOB (pucyHokl). Jluamerp BuHTOB d3
=10MM, KOJIMUECTBO BUHTOB N=4, miar pe3p0bl KPYIHBIHA, KJIacC MPOYHOCTH 5.6 U3
ctamm 30 mo 'OCT 11738-84.

XoJ BbINOJIHEHHUS PadOThI.
1. 3anucath 3a/1aHKe K MPAKTUUYECKON padoTe.
2. IlpuHATHh UCXOHBIE JAHHBIC M0 Pe3yJbTaTaM MpakTUYecKon padoTsl Nel5:
MaKCcHUMaJbHas peaklus NOJUIMITHUKA B BEPTUKAIBHOM MI0cKOCTH Ry =
3.BeImonHuTe pacdeTHyro cxemy (pUCYHOK 1).
4.0npenenuTh BETMYUHY CUIIBI, Ipuxosiieics Ha 1BuHT Fy = Ry|/2.
5.0npenenuT MEXaHUYECKUE XapaKTEPUCTUKH MPOYHOCTU MaTepHalia: Gy =
Or = Y JIOIyCKAaeMOr0 HanpsikKeHus [G].
6.0mnpenenuTb pacyeTHYIO CHITY 3aTS)KKH BUHTOB.
7.0npenenuTsb mIoma b ONaCHOTO CEUYECHHUS.
8. OmnpenenuTh SKBUBAJICHTHBIC HATIPSKCHMUSI.
9. [Ipoananu3upoBaTh Pe3yNbTaT U CAEIATh BHIBOJ O IPOYHOCTH.
10. CdhopmynupoBaTh BBIBOJI IO padoTe..
11. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHL.

1).Yro xapakTepusyer 4ncioBoe 0003HaUCHHE KiIacca MPOYHOCTH Oonra?
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2). Kak onpesensercs qomyckaeMoe HarpsbKeHUe Jis O0JITOB Ha pacTsKeHue?

3). Haznauenue 601TOB, peTHA3HAYCHHBIX JUIsI KPETUICHUS TTOAITHUITHUKOBBIX
(h1aHIIEBBIX KPBIIIEK PEAYKTOPOB?

4).Bujpl HArpy>KeHUs CTSDKHBIX OOJITOB, MPEIHA3HAYCHHBIX JIJIS KPETUICHUS IO/
ITUITHUKOBBIX (DJTAHIIEBBIX KPBIIMICK PETYKTOPOB?

CTpyKTypa oTHeTa 0 NPaKTUYeCKOoi padoTe.
1. HomMep 1 Ha3BaHME MPAKTUUECKON PabOTHI.
2.1lenb:
3.3aaHue K mpakTuyeckon padbore
4. VicxonHbie TaHHBIE.
5. PacueTnas cxema.
6.0OmpeneneHre BEIMYMHBI CHIIBI, TpUXoasIielics Ha 1BUHT Fy = Ry|/2,
7.0mpeneneHne MEXaHMIECKUX XapaKTePUCTHK MIPOYHOCTH MaTepuaia: Gy =
Or = Y JIOITyCKaeMOr0 HanpspKeHus [G].

8.0mpeneneHne pacyeTHON CUITbI 3aTSKKU BUHTOB.
9.0mnpenenenue MmiIoONaad OMMACHOTO CEUCHUSI.
10. Onpenenenune 3KBUBAJICHTHBIX HAIMPSKEHUH.
11. BeiBOJ O MPOYHOCTH.
12. BeiBo 1o pabote

13. OTBeTHI Ha KOHTPOJILHBIE BOTIPOCHI.
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KpMTepnn OLHCHUBAHUS BBINMOJTHCHUA MPAKTHYCCKHUX paﬁoT.

Ne i/t Kputepuu onenuBanust OneHka

BeimonHenue paboThl 6€3 OmMOO0K B TTOJTHOM
1 COOTBETCTBHH C METOJUYECKUMH PEKOMEHIalUsIMH 0€3 5 (OTJIMYHO)

IIOMOIIH IIPE€IIOJaBaTeid

Brimonnenune pa6OTBI B IIOJIHOM COOTBETCTBUMH C
MCTOAUYCCKUMHU PCKOMCHAAIUAMU C HCCYIICCT-
2 4 (xoporio)
BEHHBIMU OIIMOKaMH, UCTIPABICHHBIMU CaMOC-

TOATCIIBHO

Brimonaenue pa6OTI)I B OCHOBHOM B COOTBETCTBHU C

3 MCTOANYCCKUMHU PEKOMCHAAINAMU C HCCYIICCTBCH- 3
HBbIMH OH_II/I6KaMI/I, HUCIIPABJICHHBIMHU C IIOMOIIBIO IIPEC- (y,[[OBJ'IeTBOpI/ITeJ'ILHO)
nmogaBaTeCiid.

PEKOMEHAYEMAS{ JIUTEPATYPA

[Ipy mMOArOoTOBKE W BBINOJHEHUWM MPAKTUUYECKUX padOT HEOoOX0IUMO
[OJIb30BATbC  TEOPETHMYECKMM  MaTE€pUaloOM, MPEICTAaBICHHBIM B  JIaHHBIX
METOAMYECKUX PEKOMEHJauuax (B pa3pe3e KaxkJI0HW NpaKkTUYecKOHM pabdoThl.) U

I'OCTamu Ha getanwu, y3ibl U COETUHECHUS.
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