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BBEAEHHUE

MeTroanueckne yKa3aHHs COCTABJICHBI B COOTBETCTBHHM C TIPOTPaMMOMN
Kkypca «mkeHepHas rpaduka ¥ 0CBENIAlOT BOMPOCHl  0POPMIICHUS YePTSKEH
3yO4aThIX KOJE€C M 3yOdarblX Tmiepenad. 3HAHWUE TMPaBUJ BBITIOJHEHUS Ha
yepTekax W300paKEHWM W TPOCTAHOBKM pa3MepoB 3y0uaToro KoJjeca
HEOOXOMMMBI KaK JUJIS BBITIOJIHEHHUS YEPTEKEH KypCOBBIX W JUIUIOMHBIX
MIPOCKTOB CTYACHTOB, TaK M B MPAKTHUYECKOW WHKEHEPHOU JeATEeTHLHOCTH
OyIyIIUX CIIEIUATNCTOB.

B pabGore maHpl 0OIIME CBEICHUS W METOJMYECKHE YKa3aHHS II0
BBITIOJITHCHHUIO ACKH3a IUJIMHAPUYECKOTO 3y0YaToro Kojeca ¢ HaTyphl, a TaKKe
IpUBECH 0Opa3ell BEITIOJTHCHUS 3aaHus.

1. OBLIUE CBEJEHMS

3yOuatbie mepedaud SBISIOTCS HauOoJiee PacHpOCTPAHEHHBIM THUIIOM
MEXaHMUYECKUX IMepesay, MPUMEHSIEMbIX B COBPEMEHHOM MAaIlMHOCTPOCHUH.
3y0uaThie mepeiauu CIy>Kat i Tepeiadyu BpallaTeIbHOTO JBUKEHUS WM IS
npeoOpa3oBaHus BpAIATEIHHOTO IBMXKEHHS B TIOCTYIIATEIBHOE.

JIns nepenayu BpalllaTeNIbHOTO JBHXKEHUS MEXKIY BajlaMHu, OCU KOTOPBIX
pacmoJIOKEHbl  MapajuiebHO, MPUMEHSAIOT  IIIMHIPUYECKUE  3yOuaTrbie
nepegayu, Mpyu MNEPEcEYeHUM OCEW Moj yIJIoM — KOHHMYECKue nepeaaun. B
CIyya€ CKpEIIMBAIOIIMUXCA OCEHl MPUMEHSIOT 4YepBAYHble mnepenadn. Jlid
npeoOpa3zoBaHus BpallaTeIbHOTO JIBHXKEHUS B IOCTYMATEIbHOE UM HA00OPOT —
peeUHbIC TIepeIayH.

Koneco, nmepenaromiee KpyTAmMid MOMEHT APYTrOMY KOJECY HA3bIBAETCA
BeIyllMM. BTopoe Kojieco mapbl HAa3bIBalOT BEAOMBIM. MeHbIIee KOJIECOo
3yOuaTtoi mepemadn WMEHyIoT mectepHedd. [Ipm ommHakoBOM umciie 3yObeB
HIECTEPHEN CUUTAIOT BEYILEE KOJIECO.

I[To d¢opme mpoduns paznuyaroT 3yObsS  DIBOJBBEHTHOTO U
HEIBOJILBEHTHOTO mpoduiiss. B Kypce uepueHHs paccMaTpUBAIOTCS TOJIBKO
KoJieca C OJBOJIbBEHTHBIM TnpoduiieM. Mcxomubli npoduib yCTaHaBIUBAECT
I'OCT 13755-81. Pacuer reomeTpun Ha mepeaadu 3yo0daThie IUITUHIPUICCKUEC
ABOJILBEHTHOTO BHEIIHETO 3arerieHus peramentupyet ['OCT 16532-70.

1.1 KoHCTpYKTHBHBIE 3JIeMEHTHI 3y04aToro KoJieca

3y0 - BBICTYym Ha KoJjiece€ I Tepeaadd ABUKEHUS TOCPEICTBOM
B3aMMO/ICHCTBUS C COOTBETCTBYIOIIMMU BBICTYIIAMH IPYTOro KoJjeca.

Oxpy>KHOCTh BBICTYIOB - (muametp d, , puc. 1, puc. 2) — OKpY>KHOCTb,
Kacaroniasicsi BEpIIMH roJIoBOK 3yObeB KoJieca.



OxpyxHOoCcTh BnaauH - (muamerp di , puc. 1 — 2) — OKPYXKHOCTb,
MPOXOSIIas 0 OYEPTAHUSAM BIAJIUH MEXKAY 3yObSIMH.
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HauanpHasi OKPYXHOCTh - OKPYKHOCTH, IO KOTOPHIM Tipu padote
3y04aToi maphl MPOUCXOAUT MEePEKAThIBAaHUE 0€3 CKOJIbKCHUS.

JlenutenbHast OKpY)XHOCTH - (mumamerp d, puc. 1,2) - OKpPYKHOCTb,
KOTopasi AeuT npoduib 3yda Ha TOJIOBKY U HOXKKY.

I'omoBka 3y06a (puc.l) - yacTh 3y0a, 3aKiIrOYEHHAs] MEXAY JCTUTEIBHON
MOBEPXHOCTHIO 3y0UaTOT0 KOJieca ¥ MIOBEPXHOCTHIO BEPILIUH.

Hoxka 3yb6a (puc.l) - dacth 3y0a, 3aKItOUCHHAs MEXAY ACIUTEIBHOMN
MIOBEPXHOCTHIO 3y0UaTOTo KOJIeca ¥ MOBEPXHOCTHIO BIA/IHH.

BricoTa 3y0a (puc.l) - paccTosiHME MEXIYy OKPYXKHOCTSIMU BEPIIUH U
BITa M H.



Oxkpy>xxHasi ToanmHa 3y0beB (S;, puc. 1) - pacCcTossHUE MEXIY TOYKAMHU

npodus 3yda 1o ayre AeIuTeIbHON OKPY>KHOCTH.
Oopasywuas nobepxHocmu Beicmynal Okpuxrocme nobepxHocmu Beicmynol

Okpuyxrocme nobeoxwocmy BnaduH

()
\_/

LenumesbHas OKPLYXHOCITIE

Oopasywwas nobepxHocmy bnaduv

Jopasywiwas Genume/bHol MoBepxHac

Puc.2

1.2. 3aBHCHMOCTHM MapaMeTPOB 3y04aTOro KoJieca
OT MOIYJISl U YMCJIa 3y0beB

OxkpyxHoit mar 3yobeB (P, pwuc.l) - nouHa [Ayrd HadalbHOU
(IenUTenpHOM) OKPYXKHOCTH MEXKAY ABYMS OJHOMMEHHBIMH TOYKAMH JIBYX
COCEIHUX 3yOheB.

Py = mdl/z, (1)
riae: d - gmameTp IeIUTebHOW OKPYKHOCTH,

Z - YUCJIO 3yObEB.

N3 dpopmynst (1) ompenensiercs d:

d=P-z/n

Breipakenue Py /[ 3aMEHSIFOT paliOHaIbHBIM YHCIIOM 71, Ha3bIBA€MbBIM

MOJIyJIEM 3alICTIIICHHUS.

Ecmu
Pt In = m,
TO
d =mz, (2)
150307
m = d/z, (3)



Bricora 3y0a npunumaeTcs paBHoi 2,25 m,

T'OJIOBKH 3y0a - M,

HOXKH 3y0a - 1,25 m.

3aBUCHUMOCTH KOHCTPYKTHUBHBIX JJIEMEHTOB 3y0a OT MOMYJSI CBEICHHI B
Ta0IuILy.

Normm  |[KOHCTpYKTHBHBIE 3JIEMEHTBI Pacuernas popmyna

1 Uucno 3yObeB Z

2 OKpY»KHOM I1ar Pi=mn-d/z

3 Moyiib m = P;/n

4 BricoTa royoBku h, =m

5 BricoTa HOXKKHU hi =1,25m

6 Bricota 3y0a h=225m

7 JlenuTenbHbIA THaMeTp d=m-z

8 Jluametp okpykHOCTH BhicTynoB  |d,=d + 2h, = m (z+2)

9 JlnameTp OKpy>XKHOCTH BIaJIVH di =d-2hs=m(z-2,5)

1.3. VYcaoBHble u3o0paxeHus 3y0UaTbIX KoJiec
(T'OCT 2.402-68)

OxkpyXHOCTH M 00pa3yroume MOBEPXHOCTEH BBICTYIOB IMOKAa3bIBAIOT
CIUIOIIHBIMM OCHOBHBIMH JIMHUSIMA (pUC. 2, 3), B TOM 4YHC]IE U B 30HE
3anerieHus (puc.4).

JlenuTenbHble OKPYKHOCTH U OOpa3yIolIue JeIUTEIbHBIX MTOBEPXHOCTEH
(puc.3,4) TOKa3pIBAIOT MITPUX-TYHKTUPHBIMU TOHKUMU JTHHUSIMHU.

OKpy>XHOCTH M 00pa3yrolIyMe MOBEPXHOCTEH BMaJWH 3yOhEB Ha BHUAAX
MOKAa3bIBAIOT CIIONIHBIMUA TOHKUMH JUHUSMU (puc.2,3,6) WM HE TIOKA3bIBAIOT
coBceM (puc. 3 a).
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Puc.3

OxpykKHOCTH U 00pa3ylolIue MOBEPXHOCTEH BIAIUH 3yObEB B pa3zpesax
MIOKa3bIBAIOT CIUIOIIHBIMA OCHOBHBIMU JIMHUSIMU (puc.3,5).



B paspese, ecnu cexymasi TJIOCKOCTh MPOXOJUT Yepe3 OCh Kojeca, 3y0
KOJieca YCJIOBHO COBMENIAIOT C TUIOCKOCTBIO 4YepTeXa U TIOKA3bIBAIOT
HepacceueHHbIM (puc. 3,4a).
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B paspese, ecnu cexymas IIOCKOCTh MTPOXOIUT MEPICHAUKYIISIPHO K OCH
3y04aToro Kojieca, 3youarbie Kojieca MOKa3bIBalOT HEPACCECUCHHBIMU.

[Tpr HEOOXOAMMOCTH MMOKa3aTh MX PACCEUCHHBIMU MPUMEHSIOT MECTHBIN
pa3pe3 ¥ MPOBOJIAT IITPUXOBKY JIO JIMHUY TTOBEPXHOCTEH BIaJuH (puc.S).

00

Puc.5



Ecin HeoOxomumo mokazath Tpoduiab 3y0a, €ro BhIUEPUMBAOT Kak
MECTHBIN BH] (pHC. 6), KaK BBIHOCHOW 3JIEMEHT, UJIM HA OTPAaHMYEHHOM Y4YacTKe
nzo0paxenus (puc.3).

A —

Puc.6

[Ipu wu300paxeHHn 3yOuUaThIX KOJIEC, HAXOIALIMXCA B 3alCIUICHUH,
HayaJlbHbIE OKPY>KHOCTH JOJIKHBI KACAThCA JIPYT Apyra, a MEXAy OKPY>KHOCTBIO
BBICTYIIOB OJHOTO KOJIeCA W OKPYXHOCTBIO BIAJUH JPYroro OCTaBISIOT
paauanbHbIi 3a30p (puc. 4 a).

Ecnu cekymiasi miocKOCTh MPOXOAUT Yepe3 OCHM 00OUX KoJiec, TO Ha
paspe3e 3yOuaThIX KOJIEC, HAXOMISIIUXCS B 3alleIUICHUH, 3y0 OJHOTO Kojeca
(MpeanoYTUTENHHO BEIYIIEr0) MOKa3bIBAIOT PACIOJIOKEHHBIM Tepea 3yooMm
compsiraeMoro kojeca (puc.4a). Ilpu peeyHom 3anerieHud 3y0 KoJseca
MOKAa3bIBAIOT mepes 3yooM peiiku. [Ipu uepBIYHOM 3alleTUICHHH BUTOK YepBsKa
MOKa3bIBAIOT Tepe]] 3yOoM KoJieca.

B mepeuncieHHBIX ClydasX HEBHJIUMbBIE KOHTYpPHI JIOMyCKaeTCs He
MOKa3bIBATh.

Ecnu HeoOxonuMo 1okaszaTh HarpaBieHHE 3yObeB 3y04aToro koseca, TO
Ha M300pa)KEHUU KoJieca, KaK MPaBHIIO, BOJIWU3U OCH, HAHOCAT TPU CIUIOIIHBIC
auHuu (puc.4 6,8,T).

1.4. IIpaBuja BbINOJHEHHUS YepTeKeHd 3y0UaThbIX KoJlec

I'OCT 2.403-75 ycraHaBiuMBaeT TIpaBWIA BBIIIOJHEHUS YEPTEXKEN
WIMHIPUYECKUX 3y0daThIX KOJIeC.

Ha u3o6pakennn 3y0uaToro koyieca yka3bBatoT (puc.8):

- JIMaMeTp OKPYKHOCTHU BBICTYIIOB;

- IIMPHUHY 3yOUYaTOro BEHIIA;



- pa3mepbl (HACOK UK PAIMYChl 3aKPYTIIECHUS HA KPOMKAX 3yObEB;

- pabounii npodusib 3y0a - mpu He0OXOAUMOCTH (PHUC.6).

Ha ueprexe B mpaBoM BepXHEM YTy MOMENIAIOT TaOJIUIly HMapameTpoB.
Pa3mepsl Tabnuibl ipuBeaeHbl Ha puc.8. Tabnuia napaMeTpoB COCTOUT U3 TPEX
4acTei, KOTOPBIC OTACIISIOT APYT OT JIpyra CIUIOMIHBIMU OCHOBHBIMU JTMHUSMHU:

- TepBas 4acTh COACPKUT JAaHHBIC VISl U3TOTOBJICHUS;

- BTOpAs - JJIsI KOHTPOJIS;

- TpEeThs - CIIPaBOYHbIC TaHHBIC.

Conepxanue pasnenoB Tadauiel npuseaeHo B 'OCT 2.403-75.

2. METOJUKA BBIITIOJIHEHUSA PABOTbI

2.1. Ilean padoTsI

O3HaKOMUTh  CTYJIEHTOB €  TUINAMU  3y04aThlx  nepenad U
KOHCTPYKTHUBHBIMU 3JIEMEHTaMH 3y0UaToro KoJseca.

W3yunth ctanaaptsl Ha n3o0pakenus 3youaTtsix kojec (IOCT 2.402-68,
2.403-75).

3akpenuTh NMOJyYeHHbIE 3HAHUS B MpakTHuecKoil padore: «CocraBiieHHe
ACKU3a HUIMHPUYECKOT0 3y0UaToro Kojeca ¢ HaTypbh»

2.2. CoaepxaHue H MOPSA0K BHINOJHEHUSI Pa00ThI

1. O3HaKOMHUTBHCA C METOAUYECKUMU YKa3aHUSIMU. VI3yuuTh MaTepual no
YCIIOBHOMY HM300pa)K€HHIO 3yO4yaThIX KOJEC M TpaBUiia BBINOJHEHUS UX
YepTexKen.

2. Ilo wHauBMAyallbHOMY 3aJlaHUI0 - 3yO4aTo€ KOJIECO B HATYypeE,
paccuMTaTh MapaMeTpsl 3y0UaToro KoJjieca U BbIIIOJHUTH 3CKHU3 KoJjeca.

2.3. OmnpenesieHue mapaMeTpoB KoJieca

1. IloacuuTath YUCIO 3yObEB Z.

2. H3meputh nuameTrp OKPYXHOCTH BBICTYNOB O, . [Ipu yeTHOM umcie
3yObeB (3y0 CTOMT NpOTHB 3y0a) W HEOOJBIIOM AWaMeTpe, auamerp U,
3aMepAIOT IITaHTeHUUPKYJIEM (puc.7). J

a




Puc.7

[Ipu HeueTHOM umcne 3yObeB (MPOTHB 3yOa BHAAMHA) WU OOJBIIOM
auaMerpe, nuamerp O, MOXKHO paccuuTarh, CIOXHB pasMmep dy,-aumamerp
OTBepCTUS TOJ Baj ¢ aByMms pasmepamu L. (€ - paccrosiHEe OT 0Opasyromiei
OTBEPCTHS 10 BEPLIMHEBI 3y0a).

d,=dg +21.

3. Tlo momyueHHOMY IHaMeTPy OKPYKHOCTH BBICTYNOB d, paccuurarh

OpPUEHTUPOBOYHBIN MOAYJb KoJieca M.
m =d,/(z+2)

4. M3 tabmumer 'OCT 9563-60 BbIOpaTh CcTaHAAPTHBIA MOJYIIb,
OJIMDKANIIMI K paCCUUTAHHOMY.

HecoBnaneHne paccuMTaHHOTO W CTaHJAPTHOTO MOAYJS CBS3aHO C
IIOTPEIIHOCTAMHU U3MEPEHUM.

I'OCT 9563-60 mnpemycmarpuBaer ABa psjna MOAYJIEH (IEpBBIA Pl
CUMUTAETCS MPEANOYTUTEIbHBIM).

1 psan: 0,05; 0,06; 0,08; 0,1, 0,12; 0,15; 0,2; 0,25; 0,3; 0,4;0,5; 0,6;
0,8: 1,0; 1,25:15; 2,0:25;3; 4: 5; 6; 8; 10; 12;: 16; 20; 25; 32; 40; 50;
60: 80: 100.

2 psan: 0,055; 0,07; 0,09; 0,11; 0,14 0,18; 0,22; 0,28; 0,35; 0,43; 0,55; 0,7;
0,9; 1,125; 1,375; 1,75; 2,25; 2,75; 3,5;: 4,5;: 5,5;: 7;: 9; 11; 14; 18; 22; 28; 36;
45: 55: 70; 90.

5. Wcnionp3ys cTanAapTHBIA MOJYJb MOJCYATATh: TUAMETP JICIUTEIbHON
OKPYKHOCTHU
d=m-z,
JUAMETP OKPY’KHOCTH BBICTYIIOB
da =m(z + 2),
IUAMETP OKPYKHOCTH BITAAVH
dfi=m (Z - 2,5)

Paccunrannbie 3HaUEHHS UCIIOJIB30BATH JJIs1 BHINIOJHEHUS YEPTEXKA.

DCKHU3 3y04aToro Kojeca BhIITOJIHUTh, HA MUJIJTUMETPOBKE A4.

[Ipy BBIIOTHEHUH dYepTeka 3yOdaToro Kojeca Ha TJABHOM BHJE
MOKa3bIBAIOT (POHTANBHBIM pa3pe3 IIOCKOCThbIO, MPOXOJSIIeH uepe3 ocCh
KOJIECA, WJIM COBMEIICHHWE BHJA C pa3pe3oM. Eciu TIaBHBIM BUI HAET
IIPEICTABIIEHHE O KOHCTPYKIMM KOJieca, TO JUIA COKpAIIECHUsS KOJUYECTBA
M300paKeHU, BMECTO BHUJA CJIeBa MOXHO JaBaTh JIMIIbL KOHTYP OTBEPCTUS CO
HINMOHOYHBIM MMa30oM. [Ipu mpocTaHOBKE pa3MepoB yuecTh IpaBuiia pasaena 1.4.

Ocku3 3y04yaToro KoJyieca MPEJJIaraeTcs BBITIOJHUTH YIPOIIEHHO, 0€3
IIPOCTABJIEHUS JOMYCKOB HAa M3rOTOBJICHHE M LIEPOXOBATOCTU MOBEPXHOCTEH, a
B TaONMIIE MapaMeTPOB JaTh JIMIIb MOJYJIb, YHCJIO 3YOb€B W HOPMAJIbHBIM
HCXOHBIM KOHTYp. OOpasel] BBIIOJIHEHUS padoTHI IIPHUBEICH Ha pHC.8.



E00 OLc000 MK | <

10

N
§ Mody/b m| 5
5 Yucso 3yobeb zZ\|
HOpMa KL UCXOGHAI
IN - | [OC7T13755-81
IS KOHMLD
10 75
70 1m0
=
. - / _\
AR ANY
: \__/
g 245°
5 2 gacku
~ Hd5e
<
= L0 | 2 gacky
g HA. 000270 003
S /um_| Macca | Macwmad)
=S| Vel dicm) N dokyr | lodn | Jlama /( O/BL0O
el ; 2
E 7%2//77;7. - 35/ 7aImoe Sucm | Mvcmob 1
=
S Cmas 45 [OCTIOS0-74 | TMOB-1
' Konupoban DPopram A4
Puc.8




JIUTEPATYPA

1. TOCT 2.402-68. ECK/I. YcinoBHbIe H300paxkeHus 3y04aThIX KOJEC, peek,
YEpBSIKOB M 3Be3704YeK IenHbix nepenad. Beemen 01.01.71r. - M.:
N3natenscTBO cTanaaptoB, 1976. 13c.

2. TOCT 2403-75. ECKJ. [IlpaBuma  BBIIOJHEHHUS  YEPTEKEH

MUIMHAPUYECKHX 3y0uaThix kojiec. Beeaen 01.01.76r.-M.: M3narenscTBo
crtangaptos, 1976r.-10c.

11



