JTabopaTtopHas pabota N21

KWHEMATUYECKWIA N SHEPTETUMECKWIA PACYET NPUBOAA

Lenb pa60TbI: U3y4yeHne KOHCTPYKUMM MEXaHW4YecKux npueoaos. OnpeneneHne KMHeMaTuyeckux,
JHEPreTu4eCcKmnx n CMNOoBbIX NapaMeTpoB Ha BaslaX NpmnBoAa.

MpUHAANEXHOCTU: MoAENb NPUBOAA, IMHENKA, KallbKyNaTop.

3.1 TeopeTnyeckasi 4acTb

MpuBoA NpeacTaBnsieT coboi YCTPOWCTBO, MPUBOASLIEE B [ABMXXEHWE MALUMHY WJIM MEXAHU3M U
COCTOSILIEE U3 UCTOYHMKA SHEPIUM — ABUTraTENS, NepeaaTo4yHOro MexaHnsMa v annapaTtypbl YNpaBieHus.
MepenaToYHbI MEXaHU3M BKJIHOYAET B cebs OAHY WM HECKONbKO Nepeaay M npeaHasHauyeH, Kak ans
nepeaayun ABWXXEHUS ABUraTens paboyeit MallvHe, Tak U A1l COrNiacoBaHMS MapaMeTPOB 3TOro ABUXEHUS
— 4acToT BpalLEHNS M BPALLAIOLLMX MOMEHTOB.

B cocTaB npusoAaa MoryT BXOAUTb OTKpbITbIE nm 3aKpbITblE
nepenauv pasfMyHbIX BMAOB: 3ybuaTble, yepBsIYHbIE, peMeHHbIe,
uenHsble,.. PazpaboTka cxeMbl NpMBOAA, BbIGOP ABUraTens U CoCTaBa 3aleMCTBOBaHHbIX Nepeaay sBsoTCS
TUMNUYHBIMK WHXXEHEPHbIMM
3ajayamMu, C KOTOPbIMU NPUXOAUTCS CTanKnBaTbCs Npy pa3paboTke NpoeKTa MalUuHbI.

O6blyHO B npusodax NPUMEHSIOT 3ybuatble nnu yepBaYHble
peayKTopbl pa3nnyHbIX CXeM. B MaLUMHOCTPOEHUN peayKkTopom
Ha3blBaIOT 3aKpbITYIO 3ybuaTyto (MW YepBaYHYI0) Nepedayy, npeaHasHavyeHHYI0 A8 NOHWKEHUS YacTOThl
BpaLLeHus n yBeNnyeHuns

BpaLLaloLLero MOMEHTa Ha BeAOMOM Basy.

Knaccudmkaums peaykTopoB Mogenei. Mogenv NpyBOAOB cofepXXaT MHOroCTyneH4yaTble
peayKTopbl C HEMOABMKHBIMU OCSMWU KOMEC, CXeMbl KOTOpbIX MpuBeAeHbl Ha puc. 8. B 3aBucumocTu OT
KnaccmduumpyeMbix NPU3HAKoB pasfvyaloT peayKTopbl Cleayowmx BUaoB.

Mo TMny nucnonb3yembix nepeaay:

- umnuHgpudeckue (puc. 1, a, , 4, X);

- KOHn4yeckue (puc. 1, 6);

- yepBsa4Hble (puc. 1, B);

- KOMOMHUPOBAHHbIE, HAaNPUMeEP, KOHUYECKO-UMAMHapudeckue (puc. 1, e).

Mo umcny cTyneHei nepegav:

- ogHoCTyneHnuatble (puc. 1, g, 6, B);

- MHOMOCTyneHyaTble — ABYX, Tpex U T.4. (puc. 1, r, 4, € X).

LinnmnHapyyeckne MHOroCTyneHYaTble peayKTopbl Takke AensT Ha:

- peayKTopbl Pa3BEPHYTON CXeMbI, Y KOTOPbLIX OCM BasoB Pacrosio)XeHbl NOCneA0BaTeNbHO B OAHOM
nnockoctu (puc. 1, r, 4);

- COOCHble, Y KOTOpbIX OCM BeayLlero u Be4oMoro Banos cosnagatoT (puc. 1, x). Mo cpaBHeHMIO C
pa3BepHYTbIMMK, COOCHbIE PeAyKTOPbl HECKO/IbKO MEHbLUE MO A/IMHE, HO MMEIOT YBEIMHYEHHYIO LUMPUHY.

Yuncno cTyneHel B pefyKTope BCeraa Ha eanHuULy MeHbLUe Yncna BanoB. B npeactaBneHHbIX cxemax
Banbl B MNPOCTPAHCTBE PaACMONOXEHbl TOPU3OHTaNIbHO, XOTS MOMyT pacrofiarateC WM BepTUKabHO
(BepTUKanbHbIE PeayKTopbl).

Ha puc. 1 BxoagHoN 6bICTpOXOAHbLIM Ban peaykTopa Be3ge 0603HauveH 6yKBOW b5, a BbIXOAHOW
TUXOXOAHbIN — 6ykBOi T,

OCHOBHbIE pacuyeTHble cdopmynbl. XapakTepuctukamm
npuBoaa ABNSIOTCS ero nepegaToyHoe uncno U n K03 DULMEHT

none3Horo ﬂ,eVICTBMﬂ n, KOTOpPbIE HaxoaAT rno CbOpMyrIaM:
U=u-U,-Ug-...; (1)
N=MNy N2 Mgy (2)

raoe Uk — nepeaaToyHble Yncna OTAENbHbIX Mepeaad npuBoAa, a Mk — YacTHble 3HadveHus K4 Tex
3/1EMEHTOB MPUBOAA, B KOTOPbIX MPOMCXOAUT NOTEPS SHEprun, — nepeaay, My@T, NOALLMMHMKOB.

Tpebyemyto MowHocTb Asuratens NP Haxogst no Mowmoctn N Ha BbIXOOAHOM Bany

BBIX

npueoaa:



- T

Puc. 1 CxeMbl peaykTopoB: & —  UWIMHAPUYECKW  OAHOCTYNeH4aTbll; 6 —
KOHWYECKMIA OAHOCTYMEHYATHIN; B — UYEPBSAYHbIA OAHOCTYMEHYATHIN; / — LIMHAPUYECKUIA
[BYXCTYMNEHYaTLIi pa3BepHYTOM CXeMbl; 4 — UMIMHAPUYECKUIA TPEXCTYNeHYaTbli pa3BepHyTOM
CXEMbl; € — KOHUYECKO-LUMANHAPUYECKUIA ABYXCTYNEHYATbIN; /~— COOCHbIN ABYXCTYMNEHYaTbIN

N7 = S ©)

n

roe N 06bIYHO 3aaeTCsl UM MOXET 6bITb BbIUMCIIEHA, KaK NMpou3BeaeHne TaroBoro ycunust F Ha

BbIX

CKOPOCTb ABWMXeHUs V UCMONMHUTENBHOMO opraHa (NeHThl KOHBeNepa, Lenu, Tpoca nebeaku u T. a.):
N, . =FV. (4)

BBIX

Tped
Tpe6yeMle YacToTy BpalleHUAa aneKTpoaBUraTens nHB HaxoadaT no 4acTtoTe BpalleHus nBHX

BbIXOAHOMO Bana:
el _
nP=uUn,,,. (5)

n TaKXe 4BngeTcd BXOAHbIM MNapaMeTpoM 3ajayin nmbo ee onpeapensarT no KMHEMaTUYeCKOoM

dopmyne
nBI)IX = @ (DBBIX = @l ’ (6)
oo nt D

rape o, . — yrsioBas CKOpoCTb BbIXOAHOIo Bana, pa,u,/c.

BbIX
v ped 1ped
Mo HaunaeHHbIM Tpe6YEMbIM napaMeTpam N;{B n nHB npou3BoadaT I'IO.QGOD aABurartend, nocne

yero nepexofsT K pacyeTy 4acToT BpalleHusi, nepefaBaeMblX MOLIHOCTEN U BpallaloWnX MOMEHTOB
Ha Baflax npvBoAa.

PacueT 4acToT BpalleHus BeLyT UCXOAs M3 HOMWMHAbHOW (MAacnopTHOM) YacToTbl BpaLLEHUS
Bafa ABuratens n ., a Npu pacdeTe nepefaBaeMblX MOLLHOCTEN UCXOAAT M3 TpebyeMoi MOLLHOCTH

s/

aBuraTens N;§°6 . Ans npousBonbHOro k-ro Bana

Ny _
nkz—kl ' (7)
U1k

Nk :nnepn orlNk—ll (8)



rae U, ;, — MEepeaaTtoyHoe uvCio AN AAHHOW napbl Banos; M., — KMA nepepaun wam mydrbl,
coeanHsoweit k —1 n k- Banel; n,— KMNA onop k-ro Bana (MHoraa notepu Ha Onopax y4uTbiBaloT B
€AMHOM KO3 dULMEHTE NONE3HOMO AEUCTBUAM ., )-

Bpaluatolmin MoMeHT Ha k-M Bany npuBoga onpeaenstoT no gopMyne

N _30N, (9)

Tk =
Cl)k Tfnk

1.2 Nopsaok BbINONHEHUA paboThbl

1.2.1. 3anucatb uenb NnabopaTopHol paboTbl. M3 Tabn. 1 BbiNMcaTb HOMEP BapuaHTa U UCXOAHbIE
[aHHble Ans pacyeTa.

1.2.2. V3 npvBeaeHHbIXx B Tabn. 2 YCNOBHbIX O603HAYEHWMI 3/IEMEHTOB MalUMH COCTaBUTb
KMHEMATUYECKYIO CXEMY NMPVBOAA, COOTBETCTBYIOLLYIO UCCIEQYEMON MOLENW.

1.2.3. OnpegennTtb NepeaaToydHble Yncia Uk OTAENbHbIX nepedad npueoga: 3ybuaTtbiX U LenHbiX —
KaK OTHOLLEHME umncen 3ybbeB Konec nnm 3Be3404eK, pEMEHHBIX — KaK OTHOLLUEHWE ANAMETPOB LLUKMBOB.

1.2.4. B cootBeTcTBMM C chopmynoi (1) onpeaenutb obliee nepepatoyHoe uncno U npusoaa.

1.2.5. Mo dopmynam (5) — (6) paccumnTaTh YaCcTOTy BpaLleHuMsl BbIXOAHOIO Bana N 1 Tpebyemyio

BBIX
4acTOTy BpaLLEHUs Bana nekTpoAsuratens noe .

1.2.6. Mo cdopmyne (4) onpeaenvTb MOLWHOCTb Mewx HA BbIXOAHOM Basy Npusoa.
1.2.7. B cooTtBeTCcTBMM C chopMyroi (2) onpeaenutb o6wmin KM/ npusoaa, npu 3ToM 3Havenns KM
OTAesbHbIX 3/1IeMEHTOB NpuBoAa BblbpaTb 13 Tabn. 2.

1.2.8. Mo dopmyne (3) paccumTaTtb Tpebyemyto MowHOCTb Auratens N ;"66 .

B
1.2.9. OpueHTUpYSCb MO HaNAEHHBLIM 3HAUYEHUSAM N;§°6 7 nj}fﬁ , U3 Tabn. 3 BblbpaTb NOAXOAALLMIA

3neKTpoaBuraTenb. [JonyckaeTcs neperpys no MowWHocTh He bonee 5%.

1.2.10. B cootBetcTBUM C bopmynamm (7) — (9) paccumTaTb YacToThbl BpalleHus Nk, NnepeaaBaeMble
mowHocT N 1 Bpallatowme MOMEHTbI Tk Ha Banax npueoaa.

1.2.13. MNocTponTb rpacmkn N3MEHEHUS YaCTOTbl BPALLEHUS, MOLLHOCTU M BpaLlaloLWmnX MOMEHTOB OT
BaNna anekTpoasuratens K sany pabouero opraHa npueoaa. Macwtab MOCTpoeHust Ans KaXkaoro u3
rpacmkoB BblIbpaTb CaMOCTOSATENBHO.

1.2.14. CpgenaTtb BbIBOAbI, OTpaXatowme TeHAEHLUMN U3MEHEHMS] YacTOTbl BpallEHWUs,, MOLLHOCTM U
BpaLLaloLwMX MOMEHTOB MO BanaMm NpueoAa OT ABuratens K paboyemy opraHy.

Tabnvua 1

UcxopHble AaHHbIE Q1S pacyeTa npMBoga

\o \o McxopHble faHHbIe 06nacTb
sapranTa vonenm Ha MCMONHUTENBHOM OpraHe NpUMEHeHNs:
F,H V, M/c D, m npveoaa
1 1 1000 2,7 0,3 MNoabeMHUK
2 2 1800 1,6 0,45 KoHBeliep
3 3 1400 3,7 0,25 KoHBeliep
4 4 1700 3,2 0,3 KoHBeliep
5 5 2000 3,7 0,2 LeHTpudyra
6 6 2800 2,5 0,3 Snesartop
7 7 1400 2,7 0,25 Sckanartop
8 8 1300 1,1 0,5 KoHBeliep
9 9 650 3,8 0,35 Sckanartop
10 10 1250 3,1 0,35 LleHTpndyra
11 1 800 2,7 0,3 MNoabeMHUK
12 2 1350 1,6 0,45 KoHBeliep
13 3 1000 3,7 0,25 KoHBeliep
14 4 1200 3,2 0,3 KoHBeliep
15 5 1450 3,7 0,2 LleHTpndyra
16 6 850 2,5 0,3 SnesaTop
17 7 1800 2,7 0,25 Sckanatop
18 8 3600 1,1 0,5 KoHBeliep
19 9 900 3,8 0,35 Sckanartop




Tabnuua 2

Mpopomkenne Tabn. 2

20 10 2300 3,1 0,35 LUeHTpudyra
21 1 1200 2,7 0,3 MNoabeMHUK
22 2 1000 1,6 0,45 KoHBeiep
23 3 1800 3,7 0,25 KoHBeiep
24 4 1500 3,2 0,3 KoHBeliep
25 5 1100 3,7 0,2 LUeHTpudyra
26 6 1250 2,5 0,3 2nesaTop
27 7 1600 2,7 0,25 Sckanatop
28 8 2400 1,1 0,5 KoHBeliep
YcnoBHble 0603Ha4YeHUA 3/IEMEHTOB MalUWH
B KMHeMaTnuyeckunx cxemax (no NOCT 2.770 — 68)
Hawnmerosakme YcnoBHoe 0603Ha4eHne K.n.A.
3/1eMeHTa
Ban -
MydTa ynpyras / 0,95...0,995
MydTa Kynaykoso- I:]I 0.97...0.99
JIMCKOBas Il 1=
MydTa 3y6uaTas | | 0,98...0,99
MoawmnHmk 6e3 —_— -
YTOYHEHMS TUMNA —_—
MoAWmnMHMK  M— 0,98...0,99
CKOJIbXEHMUSA — Ha napy
Q 0,98...0,99
MoALWMMHMK KayeHns 3 Ha napy
PeMeHHas nepesaya =" }
1 1
- N/IOCKOpEMeHHas = x| 0,96...0,98
- KJIMHOpeMeHHast = = 0,95...0,96
T
.
0,93...0,98
LienHas nepefaya (B 3aBVICVIMO€TVI
OT YC/I0BUW
CMa3sku)
npsiMo3ybble:
LimnuHapuyeckas 0,96...0,08
3ybyaTtas nepegaya
(Kgggl: 063;’2;19 ’ KOCo3ybble:
4 0,97...0,99
HaunmeroBanne YcnoBHoe 0603HayeHne K.n.A.
3/1IEMEHTa
. npsmo3ybeble:
KoHunyeckas 3ybuaTast / AN 0,94...0,96
repedatia T T = C KpyroBbIMu
(npsimMosybas n ¢ \ / .
KpyroBbiMK 3y6bsiMu) @ 3yBbsmu:
Py 0,96...0,98
} npu U > 40:
[ N ]_ 0,75...0,70
—_ e X
YepeayHas nepeaava \ jL } pn Ul = 18...40:
P P ~ 0,82...0,75
npu U = 10...18:

0,92...0,87




dnekTpoasuraTenb @— -
BapabaH —_— X — -
3BE304YKM -

Tabnuua 3
dneKTpoaBUraTenn aCUHXpPOHHbIE
3akpbiTblie o6ayBaembie (no MOCT 19523-81)
MouwHocTb N5, | YacToTa Bpalu,. Avaverp THyC]c T ax MaxoB. MOM.
Tun aBuratens Bana —_— — 2
KBT Ny, 06/MUH d, Mu T, T potopa GD?, kr-m?
CuHxpoHHast yactoTa N =750 06/MuH
4A80B8 0,55 700 22 1,6 1.7 1,62:102
4A90LA8 0,75 700 24 1,6 1,88 2,7102
4A90LB8 1,1 700 24 1,6 1.88 3,45:102
MpoaomkeHne Tabn. 17
MotwHocTb N, | YacToTa Bpal. Avametp T yex T ax MaxoB. MOM.
Tun aBuratens Bana —_— 2
KBT Ny, 06/MUH d, Mu Toon T potopa GD?, kr'm
CuHxpoHHas vactota N =750 06/MuH
4A100L8 1,5 700 28 1,6 1,88 5,2:1072
4A112MA8 2,2 700 32 1,88 2,2 7,0:107
4A112MB8 3 700 32 1,88 2,2 10-102
4A132S8 4 720 38 1,88 2,59 17-102
4A132M8 55 720 38 1,88 2,59 23107
4A160S8 7,5 730 48 1,38 2,2 551072
4A160M8 11 730 48 1,38 2,2 721072
4A180M8 15 730 55 1,2 2 1,0
4A200M8 18,5 735 60 1,2 2,2 1,6
4A200L8 22 730 60 1,2 2 1,81
4A225M8 30 735 65 1,29 2,09 2,95
4A250S8 37 735 65 1,2 2,0 4,62
4A250M8 45 740 65 1,2 2,0 4,62
CuHxpoHHas yactota N = 1000 06/MuH
4A71B 0,55 900 19 2 2,2 81-10*
4A80A6 0,75 915 22 2 2,2 1,85:102
4A80B6 1,1 920 22 2 2,2 1,84:102
4A90L6 1,5 935 24 2 2,2 2,94:102
4A100L6 2,2 950 28 2 2,2 5,24:102
4A112MA6 3 955 32 2 2,5 71072
4A112MB6 4 950 32 2 2,5 81072
4A132S6 55 965 38 2 2,5 16-102
4A132M6 7,5 970 38 2 2,5 23107
4A160S6 11 975 42 1,2 2 55107
4A160M6 15 975 42 1,2 2 731072
4A180M6 18,5 975 48 1,2 2 88:102
4A200M6 22 975 48 1,29 2,4 1,6
4A200L6 30 980 55 1,1 2,4 1,81
4A225M6 37 980 55 1,2 2,3 2,95
4A250S6 45 985 65 1,2 2,1 4,62

Mpopomkenne Tabn. 3




MouwHocTb N5, | YacToTa BpaLy,. Avametp T, myck T ax MaxoB. MOM.
Tun gBuratens Basa — ’
KBT Nys, 06/MUH d um T, T potopa GD?, kr-m?
CuHxpoHHas yactota N = 1500 06/MuH
4A71A4 0,55 1390 19 2 2,2 52-10*
4A71B4 0,75 1390 19 2 2,2 57-10*
4A80A4 1,1 1420 22 2 2,2 1,29:102
4A80B4 1,5 1415 22 2 2,2 1,33'107
4A90L4 2,2 1425 24 2.08 24 2,24'102
4A100S4 3 1435 28 2 2,4 3,47°102
4A100L4 4 1430 28 2 24 4,510
4A112M4 5,5 1445 32 2 2,2 7,0:102
4A13254 7,5 1455 38 2.2 3 0,11
4A132M4 11 1460 38 2.2 3 0,16
4A160S4 15 1465 42 1.38 2,28 0,41
4A160M4 18,5 1465 42 1.38 2,28 0,51
4A180S4 22 1470 48 1.38 2,28 0,76
4A180M4 30 1470 48 1.39 2,29 0,93
4A200M4 37 1475 55 1,4 2,5 1,47
4A200L4 45 1475 55 1,4 2,5 1,78
CuHxpoHHas Yactota N = 3000 06/MuH

4A63B2 0,55 2740 14 2,0 2,2 36'10*
4A71A2 0,75 2840 19 2 2 39'10*
4A71B2 1,1 2180 19 2 2,2 42-10*
4A80A2 1,5 2850 22 2,08 2,58 73'10*
4A80B2 2,2 2850 22 2,08 2,58 85°10*
4A90L2 3 2840 24 2,08 2,5 1,41-102
4A100S2 4 2880 28 2 2,5 2,37:102
4A100L2 5,5 2880 28 2 2,5 0,03
4A112M2 7,5 2900 32 2 2,78 0,04
4A132M2 11 2900 38 1,7 2,78 0,09
4A160S2 15 2940 42 1,38 2,2 0,19
4A160M2 18,5 2940 42 1,38 2,2 0,21
4A180S2 22 2945 48 1,38 2,5 0,28
4A180M2 30 2945 48 1,38 2,5 0,34
4A200M2 37 2945 55 1,39 2,5 0,58
4A200L2 45 2945 55 1,4 2,5 0,67

1.3 KOHTpONbHbIE BOMPOCHI

Uro xapakTepusyeTt coboi KM/ MexaHnyeckol nepeaaum?

PenykTop B npuBoge copepxut ase nepeaaun. KM kaxaon n3 Hux paseH 0,98. Yemy paBeH
obwwuii KM peaykropa?

PenykTop B NpuBOAE COAEPXKUT ABE Nepeaayn. lNepeaaToyHoe YnMcio oaHoM us Hux U = 3, a gpyrow
U = 4. YeMy paBHO nepeaaTo4HOE YMUCI0 peayKTopa?

Kakue dbyHKuMKn B NpuBOAE BbINOMHSAIOT MydThI?

KakoBa obblvHasi NocnefoBaTeNlbHOCTb PacrofioXXeHusl Cneayowmx rnepegad B cxeme npueoga:
3ybuaTtas, uenHasl, pemeHHas? YeM 310 obycnosneHo?

YeM OT/IMYaeTCs 4YacToTa BpalLEHUst OT Yr/I0BOM CKOPOCTM Bana? KakoBa CBSi3b Mexay 3TUMM
napameTpamm?

Kakne ncxogHble fJaHHbIe HE06X0AMMO UMETb, MPUCTYNas K NpoeKTMpOoBaHMIO Npusoaa?

Kak 3aBMCAT 4acTOTbl BpalleHus BasoB, MNepefaBaeMas MOLWHOCTb, BpallarolmMe MOMEHTbl OT
pacnonoXeHusl Bana Nno KWNHEMaTUYECKOKM Lienu npueoaa?

Kakve Ha3BaHWsi MMeIOT AeTanu 3y64yaTon, peMeHHOM, LienHomn, hprKLMOHHOW nepesay?

Kak cBsizaHbl Mexay coboi yrnoBasi CKOpoCTb , BpalLarowmii MoMeHT 7 1 nepesfaBaeMasi BasioM
MoLyHocTb N?

YTO Ha3bIBalOT peyKTOPOM U KakKOBO ero HasHadeHue?

MNepeuncnute pasHOBUAHOCTU ABYXCTYMEHYATLIX peyKTOPOB.




JTabopaTopHas pabota N22

OMPEQRENEHVE TEOMETPUNYECKUX NMAPAMETPOB
3YBYATbIX KOJIEC

Llenb paboTbl: O3HaKOM/IEHWE C KOHCTpyKuUMei 3y6uaTbix Kosmec M crnocobamu onpeaeneHus ux
reoMeTpUYEecKnxX NnapameTpoB.

MpUHAANEXHOCTW: KOMMMEKT 3y6UaTbIX KONMEC, LUTAHMEHLUMPKY/Ib, IMHENKA, KallbKyNsTop.

2.1 TeopeTnueckas 4actb

2.1.1 FeoMeTpUYECKME NApaMETPbl LIMIMHAPUHECKUX KONEC
3ybyaTas nepefaya COCTOMT M3 ABYX 3y6UaTbIX KOMEC, MEHbLLEE U3 KOTOPbIX HA3blBAOT LLIECTEPHEN,
a 6onbliee — KonecoM. [py OAMHAKOBLIX pa3Mepax LUECTEPHEN HA3bIBAOT BEAYLIEE KOJECO.
KOHCTPYKTMBHO KOIECO COCTOMT M3 3yBuyaToro BeHua 1, Ha KOTOPOM HapesaloTcs 3ybbsl, CTynuubl 2,
obecrneurBaloLLEN YCTOMUMBOE MOMOXKEHUE KOeca Ha Bany M AWCKa 3, CBA3bIBAOLLEro BEHEL CO CTynULEN

(pwuc. 2).

Puc. 2 KoHcTpykumsa 3ybyaToro koneca
MoBEPXHOCTb BEHL@, HAa KOTOPOM Hape3atoTCs 3yObsi, MOXET OblTb LMIMHAPUYECKON, TOrAa nepeaaya
Ha3bIBaeTCA LUMIMHAPUYECKON, MM KOHMYECKOW, Toraa nepeaadva KoHudeckas. Npu avameTpe Koneca
6onee 600 MM BMeCTO AMcKa MOryT 6bITb Cnnubl. 15 KONEC Manoro AMaMeTpa AMCK MOXET OTCYTCTBOBaTb.
Ecnu guameTp LWwecTepHn Man, TO OHa MOXET M3roTOBASTLCS 3a04HO C BasioM (Ban-wecTepHs). B otBepcTum
CTYNWUbl MOXeT OblTb BbIMOMHEH LUMOHOYHBIA Ma3 MM Hape3aHbl LWAWLbl, Takke BO3MOXHO rNnajkoe
0TBEpCTHe B Cllyyae NocaZiku Ha Bas ¢ HaTsarom (puc. 3).
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Puc. 3 Dckus 3ybuyaToro koneca: @ — CO LUMOHOYHBLIM Ma3oM;
6 — C rnagknm oTBepcTMeM; B — C NPAMOBOYHbIMK WAMLAMM

Mepegaun € UMAMHOPUYECKMMM 3ybyaTbiMM KOSMleCaMM MPUMEHSAIOT B TeX Cfy4vasix, Korga ocu
BpaLLeHVs BaNOB napasnnenbHbl.

Unnmnapuyeckme konéca MoryT 6biTb C MPSAMbIMUK, KOCbIMU MW LUEBPOHHBIMU 3yBbsMU.

leoMeTpuyeckne napameTpbl LUMAMHAPUYeckux 3ybuaTtbix konéc onpepeneHsl FOCT 16532 — 70.
NaBHbIMM NapaMeTpaMn HopMasbHbIX (HEKOPPUIMPOBAHHBIX) KOMEC SABASIOTCA MOAY/lb M, YMCno 3ybbeB Z
W, ANS KOCO3YybbIX KOMEC, Yron HakoHa nvHum 3yba 3. 3apaHue 3Tux napamMeTpoB MO3BOJISIET paccyMTaThb
OCHOBHblE pa3Mepbl Korneca 1 ero 3ybbes.

PacyeTHbIM MOAY/b LMIMHAPUYECKOro 3ybyaToro Kosieca, Uan NpocTo MoAy/b, ONpPeaenseTcs Kak
OTHOLUEHWE AeNUTENbHOrOo Wara P 3ybbes K uncny m:

m=—, (10)

Ao

roe war 3ybbeB — paccTosiHUE MeXay OAHOMMEHHBIMU NPOMUISIMU COCEAHNX 3yObEeB — M3MEPAIOT MO Ayre
LenUTENbHON OKPY>XHOCTU MpsiMo3yboro koneca. [Ans Koco3ybbix Konec war P u3MepsioT Ha
LENUTENBHOM LMSIMHAPE MO HOPManu K JIMHUSIM 3ybbeB M Ha3blBalOT HOPMasibHbIM AENUTENbHBIM LLAroM,
B OT/IMUME OT OKPYXXHOrO AENUTENBHOrO Wara Pt, KOTOPbIA U3MEPSIIOT B OKPY>XHOM Hanpas/ieHun no
TOpLYy Koneca. B COOTBETCTBUM C 3TUM Y KOCO3YybOro kofieca pasfnMuatoT ABa Moaynst — HOpMasibHbIN M,
onpeaensembin hopmynoi (18), 1 OKpy>XHOM Mt, paBHbIN
mo=—0 . (11)
cosp

Mooy m 3BOSIbBEHTHbIX 3y64YaTbiX KONEC CTaHAAPTM3UPOBaHbl, BbIGOp CTaHAAPTHOMO MOAy”st

npousBoadT no Tabn. 4.

Tabnuua 4

Mopaynu 3BosibBEHTHbIX 3y6uaTbix konec (no FOCT 9563-80)

I psa 1;1,25;1,5; 2; 2,5; 3; 4; 5; 6; 8; 10; 12; 16; 20; 25; 32;

ipennoyTuT.) 40; 50; 60; 80; 100

11 ps 1,125; 1,375; 1,75; 2,25; 2,75; 3,5; 4,5; 5,5; 7; 9; 11; 14;
PAA 18; 22; 28; 36; 45; 55; 70; 90

Ytobbl onpegenuTb Moaynb 3ybuatoro koneca no ¢opmyne (11), HeobxoguMo U3MEpPUTb

HOpPManbHbIN AeNUTENbHBIN Wwar P 3ybbeB. Ha npakTvke Takon 3aMep BbIMOMAHUTb AOCTaTOYHO CIOXHO,

MOCKOJIbKY OH MPOWU3BOAUTCS Ha Manon 6ase Mo ayre AeNUTENbHON OKPYXXHOCTWU, KOTOpasi HUKaK He

obo3HaueHa Ha Kkonece. bonee HageXHbIM CNOCOO6OM SIBNSIETCS ONpedeneHMe Moayns Mo 3amepy
[IMaMeTpoB BepLUNH 0, M BNaauH df Korieca B COOTBETCTBUM C OZIHOW U3 DOpMY:




d,—d
m:d—a; m:L:a—f, (12)
2,25 45

KOTOpPbIE BbITEKAOT U3 COOTHOLLIEHMI, NPUBEAEHHbIX B Tabn. 19.
[Ons npamo3syboro koneca yron § = 0. Ans koco3y6oro

B =arccos IE , (13)

rae b — wupuHa 3ybuatoro BeHua; | — anuHa 3y6a.

Cnepyet 3aMeTUTb, YTO AN Y3KUX KONec pacyeT yrna 3 no opmyne (13) He SBNSETCS HAAEXHbIM,
MOCKONbKY TpeOyeT TOYHOro 3amepa napametpos b u |.

C [oCTaTOYHOM TOYHOCTbIO

yron 3 MOXHO HalTW, NOCTaBWB
Koneco Ha Kpal nucta 6ymaru,

b OPVEHTMPYS MpU  3TOM  JIMHMIO
cosf = < BEepXHero 3yba BAOMb Kpas, Kak
nokasaHo Ha puc. 4. K konecy
NpUABKraloT JIMHENKY W NPOBOAST

c HaKMOHHYIO  NUHUIO.  KOCKMHYC
a B BblHUCNAOT KaK OTHOLUeHune
i b COOTBETCTBYHOLLMX CTOpPOH

MPSIMOYrofIbHOro  TPeYrosibHUKa.
Mpn HeobxoaumocTn cam yron f
HaxoasT no gopmyne

B =arccos(b/c).

Puc. 4 K onpegenenuio yrna

MNMony4yeHHoe C NMOMOLLbIO dopmyn (12) nnu (13) 3HayeHue
MOZYNS NOANEXUT YTOUHEHMIO No Tabn. 4.

[Janee no dopmynam Tabn. 5 onpeaensitoT OCHOBHbIE reOMETPUYECKME NapaMeTpbl LUIMHAPUYECKNX
3ybuaTtbIx KONEC, Hape3aeMbIx 6e3 CMelleHns NHCTPYMEHTa.

Tabnuua 5
MapameTpbl LMIMHAPUYECKUX 3y6uaTbiX Kosec
dopmMyna
HanmeHoBaHne
napametpa npsimo3yboe koneco Koco3yboe Kosneco
Yucno 3ybbes z z
Yron HaknoHa 3ybbeB - B
. d mz

enuTenbHbI aMameT| =mz =—
A A p cosp
BbicoTa ronoeku 3y6a h,=1-m h,=1-m
BbicoTa HOXKM 3y6a h; =125-m h =1,25-m
g,;aMeTp OKPYXHOCTY d, =d+2h, d, =d+2h,

pLwuH 3ybbes

nameTp oK
AvameTp okpyxHoCTU d, =d-2h, d, =d-2h,
BMaaviH
KoapuumeHT LmpmHbl b b
KO/ieca OTHOCUTESIbHO WVom = Wom =
Moaynst m m




2.1.2 F'eoMeTpuyeckne napameTpbl KOHNYECKMX Konec

KoHunuyeckune 3ybuatbie kKonéca NPUMEHSIOT B TEX Clyyasix, Koraa Ocv BpalleHusl BasloB nepecekaioTcs
noa yrnom. [ns opToroHasnbHOM KOHMYECKOW Nepeaayn yron mexay ocsmm X = 90°. MepeaaToyHoe umcrio
KOHWYECKOW nepeaaun peayKTopa 06blYHO HE NPEBLILLIAET 4.

B MaWMHOCTPOEHMM NONYyYNIM pacnpoCcTpaHeHne Konéca C NpsMbIMK U KpyroBbiMu 3ybbsmn. Konéca
C MpsSIMbIMK 3y6bsSIMM MCMONB3YIOT MPU OKPYXKHBIX CKOPOCTSX A0 3 M/C, npu wnndoBaHHbIX 3ybbsax — Ao
8 m/c. Konéca ¢ KpyroBbiMM 3y6bsiMX UCMOMb3YIOT MNPU OKPYXHbIX CKOPOCTSX Ao 80 m/c.

leoMeTpuyeckMe mnapaMeTpbl KOHMYECKMX KONEC, MpuBEAEeHHble Ha puc. 5, onpegenstooTcs
craHpgaptamu: TOCT 19624 — 74 pns npsamo3y6bix konéc n MOCT 19326 — 73 gnst KONEC C KPyroBbiMU
3ybbaMu.

dae

obpasyrowiasi 8HympeHHe2o
dornonHumesibHo20 koHyca (1)
~

~N

obpasyrowasi BHeWHe2o
dornonHuUmesibHo20 KoHyca (€)

~N

Puc. 5 3ckn3 KoHMYeckoro 3ybyaToro Koneca

LvpuHa 3y6uyaToro BeHUA KOHMYECKOro Koneca b onpegensieTcs  pacCTOsHUEM — Mexay
MOBEPXHOCTSIMU € U | BHEWHEro WM BHYTPEHHEro MAOMOSHUTENbHbIX KOHYCOB, NEpneHANKYNSPHBIX
NMOBEPXHOCTU AeNUTENIbHOro KoHyca (puc. 5).

BONbIUMHCTBO NapaMeTpoB KOHMYECKMX KONEC 3a4aloT Ha BHELIHEM AOMOSHUTENIbHOM KOHyce. Bce
pa3Mepbl, OTHOCALLMECS K 3TOMY KOHYCY, UMEIOT MHAEKC e.

BHELWHWIA OKPY>XHOM MOAY/b M, U3MEPSIEMBIN HA BHELIHEM AOMOMIHUTENIBHOM KOHYCe MpsMO3Y6bIX
Konec, npuHumaeTcs no roCT 9563-80 (cM. Tabn. 4). na Konéc ¢ KpyroBbiMK 3ybbsMU CTaHAAPTU30BaH
CpefHuii HopManbHbIi  MOAYNb Mp, W3MEPSIEMbIA MO HOPManM K JIMHWUAM 3y6bEB Ha CpedHeM
[AOMOSHNTENBbHOM KOHYCE.

[MaBHbIMKW NapaMeTpaMm KOHUYECKUX NPAMO3YObIX KOMIEC SIBMSIOTCS BHELLHWUIA OKPY>XHON MOAYb M,
ynucno 3ybbeB Z M yron AenuTenbHOro KoHyca o. 3ajgaHue 3TUX MapaMeTpoB MO3BOMISIET paccyMTaTb
OCHOBHble pa3Mepbl Kosneca u ero 3ybbes.

BHELIHWIA OKPYXXHON MOAY/lb MOXHO OMNpPeaenuTb MyTEM M3MEPEHMsI C MPUBNIEYEHUEM OOHOW W3
dopmyn:
m=Pe, m-fe (14)

v 2,2
A€ Pe — BHEWHWUI AenUTeNbHbIN War; he — BHELWHSS BbicoTa 3yba. Oba napaMeTpa U3MepstoT Ha BHELLHEM
[AOMNOSHMTENbHOM KOHyce. lNonyyeHHoe 3HadeHne Moayns yTouHsioT no FOCT 9563-80 (Tabn. 4).

Yron AennTenbHOro KOHyca & MOXET BbiTb HaAEH C MOMOLLbIO 3aMEPOB BHELLHWX AVAMETPOB BEPLUMH

3y6beB dae M BNaanH dre. Mpyn 3TOM MCNoNb3YyOT bopmyny

d,.—-d
5= arccosaeTfe. (15)

e



OcTanbHble reoMeTpuyeckme nNapaMeTpbl KOHUYECKNX 3yBUaTbiX NPsAMO3YybbiX KONEC, HAape3aHHbIX 6e3
CMELLIEHNSt MHCTPYMEHTA, ONpeaensitoT no ¢hopMynam, NpUBeaEHHbLIM B Tabn. 6.
Tabnuua 6

MapameTpbl KOHNMYECKUX KOJIeC C NPAMbIMU 3YGb9lMM

HavnmeHoBaHWe napameTpa ®opmyna
Yncno 3ybbes Z
BHeLWHWI aenuTenbHbIN anameTp d,=m,-z

m, - Z
BHellIHee KOHYCHOe paccTosiHue e =

2sind
BHelLHAS BbICOTa rofoBKkyu 3yba h,=1-m,
BHelLHAs BbICOTa HOXKY 3yba he =12-m,
BHelUHss BbicOTa 3y6a h,=22-m,

d, =d,+2h,-cosd=
=m,(z+2cosd)

BHeLUHWIT AAMETP OKPYXXHOCTM dye =d, —2hy, -cOSS =
BNaguH =m,(z —2,4¢0s3)

BHeLWHWIA AnaMeTp OKPYXXHOCTU
BEpLUMH 3ybbeB

d.-d
5= arccosf‘e—hfe

e

Yron genutenbHoro KoHyca

MepenaTouHOe YMCIO0 OPTOrOHaMBbHOV
nepegaun (X =9, +6, =90°)

U =ctgd npu J < 45° (wectepHs)
u=1tgo npu & > 45° (koneco)

KoaphmUMEHT LNMPUHBI 3y6yaToro
BeHLa

Kbe:R_

(]

2.2 MopspoK BbINOMIHEHUSI paboTbl

2.2.1. MNMonyunTb y NpenoaasaTens KOMNekT 3ybuaTbix Konec.

2.2.2. BbINOMHWUTbL 3CKM3 UMMHAPMYECKOro NpsMo3yboro koneca no obpasuy puc. 3.

2.2.3. MpoBecTu 3aMepbl WUpKHbI b 3ybyaToro BeHUa, AMaMeTPOB OKPY>XHOCTEN BepLUMH 3ybbeB da
n BnaguH di, AnnHbl cTynuubl ler, NocuMTaTh YMCNO 3y6bEB Z.

2.2.4. Onpegenutb Moaynb 3ybbeB no ogHoi u3 cdopmyn (14). MpuHATb MoAynb MO CTaHAAPTY,
OKpYrnvB NOSlyYeHHOE 3HaueHune Ao 6nmxkaniero s 1abn. 4.

2.2.5. BbluncnnTb OCHOBHbIE FreOMeTpuyeckne napameTpbl NpsMo3yboro LMAMHAPUYECKOro Koneca
no ¢opmynam Tabn. 5.

2.2.6. CpaBHWUTb U3MEPEHHbIN ANaMeTp Oa OKPY>KHOCTM BEPLLUMH 3Y6bEB C BbIYMCIIEHHBIM MO hopMYIe.
Ecnn pa3Huua He npesblwaeT 5%, aenaeTcs BbIBOA O NPaBUILHOCTU pacdeToB. Ecnum xe pasHuua 6onee
5%, HeobxoauMO nNpuHATL M3 Tabn. 4 Apyro MoAynb W MPOWM3BECTVM MepecyeT, AOBeAs pasHuly
NOCYUTAHHOIO N U3MEPEHHOIO AMAMETPa OKPYXXHOCTU BepPLUMH 3y6beB A0 HOPMBbI.

2.2.7. Ha 3cku3e Koneca rnpoctaBuUTb pa3Mepbl, NOJTlyYeHHbIE PACYETHBLIM MyTEM.

2.2.8. AHanoruyHble AeNCTBUS MPOBECTU C LUMIMHAPUYECKUM KOCO3YyObIM konecoM. lpu aToM Ao
Hayana pacyeTa reoMeTpuyecKkux napameTpos no gopmynam Tabn. 5 TpebyeTca onpeaenuTb He TOMLKO
Moaysb m, HO n yron HaKNoHa JIMHUU 3yba B, B COOTBETCTBUM
¢ copmynoit (13) U NosicCHEHNAMK K puc. 4.

2.2.9. BbINOMHUTbL 3CKMU3 KOHMYECKOro koneca. Mo dopmynam (14) onpeaennTb BHELWHWA OKPY>XXHOW
Moayfnb M, 3ateM no dopmyne (15) HalMTM yron fenuTenbHOro KoHyca &. [anbHelwwue pacyeTs
reoMeTpuyecKnx napameTpoB Koneca seayT no dopmynam 1abn. 7. Mo oOKOHYaHWW pacyeTa CpaBHUBAIOT



M3MEPEHHbIV BHELWHWI AMaMeTp BEPLINH 3y6beB Oz C paccuMTaHHbIM. BbiBOAbI AeNaloT aHanornyHble
npeabiayLwmM.

2.3 KOHTpOJibHbIE BOMPOCHI

Kak oTAnunTb LIECTEPHIO OT Koeca B 3ybuaTon nape?

Kak cBsizaHbl Mexxay coboi Moaynb U fenuTeNbHbIN LWar 3ybbes?

Kakoli U3 moayneit B Koco3yb6oM kosnece 60/blie — HOPMasbHbIM UM OKPY>XHOM?

MepeuncnnTe KOHCTPYKTUBHbIE 3/IEMEHTHI, MMetoLwmecs Ha 3ybyaToMm konece.

YeMy paBHO nepeaaToyHoe Yncio 3ybyaTol napbi?

Kakasi U3 getanei nepefayn MMEET MEHbLUYHO YaCTOTY BpalLEeHUsl — LUECTEPHS UM KONleco?

KaknMm goctomHcTBammn 061adatoT Koco3ybule nepegayun?

B Kakux cny4dasx Ucnonb3yloT KOHUYECKWe nepeaaumn?

Kako u3 mopynein 3ybbeB npsMO3y60ro KOHMYECKOTO KOJieCa HasHayaloT Mo CTaHaapTy —
BHELUHWUI, CPEAHWUI NN BHYTPEHHWI?

Kakue MHCTpyMeHTbl UCNONb3YIOT AN 3aMepPOB reOMETPUYECKMX NapamMeTpoB 3ybyaTbix Konec?

Kak MOXHO U3MepuTb AnaMeTP OKPY>KHOCTU BEPLUMH Koneca, rabapuT KOTOPOro NpeBbILLAET LWKany
LWUTAHrEHUMPKYNSA?

Kak MOXHO M3MepuTb AMaMeTpbl OKPYXXHOCTEN BEpLIMH U BMaaMH MpU HEYETHOM 4ucie 3ybbes
Koneca?

M3BecTeH v BaM cnocob NpsMoro M3mMepeHus AenuMTenbHOro AnameTpa koneca?

B KkakuMx npegenax MU3MEHSAETCA Yron HakfoHa 3ybbeB Ans Kkoco3ybbix konec? U3 kakux
coobpaXkeHuUii 3TU Npeaenbl YCTaHOBIEHbI?

Kakumm cnocobamm 3ybuaTble Koneca GUKCUMPYIOT Ha Baniax?

Moa KakuM yriioM nepefaeTcsl BpalleHne B OPTOrOHaNbHOW NpsiMo3yboi KOHMYecKkoW nepeaade?
— B OPTOrOHasIbHON KOHWMYECKON nepefaye ¢ KpyroBbiMM 3y6bsaMun?

JTabopaTtopHas pabota N23

MWAEHTUOUKALIUA NOALLUNNMHNKOB KAYEHUA

Llenb paboTbl: O3HAaKOM/EHME C KOHCTPYKLMEN OCHOBHbIX TUMOB MOALIMMHUKOB KaueHWs, WX
NPUMEHEHNEM W MAPKUPOBKOM.

MpUHAANEXHOCTW: KOMIIEKT MOALUMMHMKOB, NIMHEKA, LWTaHreHumMpKynb, FTOCTbl Ha MOALUMMIHUKM
KaueHusl.

3.1 TeopeTnuyeckas 4yacrtb

5.1.1. O603Ha4YeHne NOALLNIMHUKOB

MoAWwmnnHMKaMM HasblBalOT YCTPOWCTBA, NMpeAHa3HaYeHHble ANsl HanpaBfieHUsl ABWMXXEHWSI BasioB U
0Cel, a Takxke AN Nepeaayn Harpysok 3Tux AeTanei Ha Kopryc MalluHbI.

MoAWNNHUK KayeHUs npeacTaBnsieT coboi y3en, AeTansMM KOTOPOro SIBASIOTCS Hapy>XHoe WU
BHYTPEHHEE KOMbLa C BbIMOSHEHHBIMM HA HUX JOPOXXKAMM KayeHusl, Tena KadeHus u cenapatop. Hannuume
B MOALWMMHMKAX TeN KayeHWUsl — LIAPUKOB WM POSIMKOB pasfiMyHOM (DOpMbl — MO3BOJISIET MEPENTU OT
peXnuMa TPEHUSI CKOMbXEHMS K SHEpPreTuyeckn 6ornee BbIFOAHOMY peEXMMY TpeHus KadeHusi. CenapaTtop
npegHasHayeH 415 pas3geneHns TeN KaYeHUsl, YTO YMEHbLLAET NOTEPU Ha TPeHMe, NpensaTCcTByeT coMBaHuMto
TeN Ka4yeHus B Kyyy M MOC/eayroWweMy Ux BeiNageHuio.

Mo HanpaBneHWIO BOCMPUHMMAEMOWN HAarpy3Ku pasnnyatoT:

- paavasnbHble NOAWWMHUKK, NpeaHa3HaYeHHble ANns BOCMPUSITUS NPEUMYLLECTBEHHO paauanbHbIX
Cun, AeNCTBYIOWMX NEPNEHANKYNSPHO OCU BpalleHus Bana;

- paAmnanbHO-yMNopHbIe — A1 BOCNPUSTUS pagmanbHbIX M OCEBbIX CWM, AEUCTBYIOWMX BAOMb OCU
BpalleHus;

- YNOPHO-paananbHble — AN BOCMPUSTUS OCEBBIX U HEGONbLUNX paananbHbIX CUJT;

- YNOpHble NOAWMMHUKA — AN BOCNPUATUS TOSIbKO OCEBbIX CUI.



Ha puc. 6 npuBeaeHbl Ce4YeHNs1 HEKOTOPbIX LMPOKO NPUMEHSIEMbIX TUMOB MOALWMMHUKOB.
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Puc. 6. Tunbl NOAWNMHUKOB (CNEBA HaMpaBo): LAPUKOBLIN pananbHbIN,
paananbHO-YMOPHbIN LAPUKOBbIM, YNOPHbIN LAPUKOBbINA, KOHUYECKUIA

Mo pagvanbHbIM pa3Mepam M MO WUPUHE NOALWMMHUKW PasaensitoT Ha pa3MmepHble cepuun. TOCT P
52598 — 2006 ycTaHaBnMBaeT AN paamanbHbIX LWAPUKOBBIX U POMKOBBIX U paaraibHO-YMOPHbIX LLAPUKOBbIX
NOALMMHUKOB Cliedytolme cepym, B NopsaKe yBenmyeHns pasMepoB:

- cepun anameTpoB: 7; 8 u 9 — ceepxnerkue; 0 u 1 — ocobo nerkue; 2 — nerkas; 3 — cpegHss; 4 —
TsHKenas;

- cepum wnpviH: 7 1 8 — ocobo y3kue; 9 — y3kas; 0 — y3kas MAn HopMmanbHasl, no cuTyauun; 1 —
HopMasbHas; 2 — wupokas; 3, 4, 5, 6 — 0ocobo Wwnpokue.

Ha puc. 7 noKa3aHbl CpaBHUTESNbHbIE rabaputbl NOALLIMIMHUKOB
C OAMHAKOBbIM OTBEpPCTMEM MOA Basj, OTHOCALWMXCA K pasHbIM cepusiM aMameTpoB (cneBa) M LUMPUWH
(cnpaga).

<1 X1
000 ® ® &

Puc. 7. Pa3MepHble cepuu NOALNMHUKOB

Ha KoHMYecKMe 1 ynopHble MOALUMMHUKK pacnpocTpaHsieTcs aeictene 6onee paHHero FOCT 3478 —
79, nobaBnsoWero K cepmsiM AMaMeTPOB: A KOHUYECKUX NMOALUMMHMKOB 5-10 (Nerkyto WMpOoKyo) 1 6-10
(CpeaHioto WMPOKYID); ANS YNOpHbIX — 5-10 (Tshkenyto).

MoawnnHuKamM KaveHust nNpUcBaMBalOT YCNOBHble 0603HaYeHUsl, COCTaBeHHble u3 undp 1 6yks.
CTpyKTypa yCrnoBHOro 0603Ha4yeHus1 Ans NOALIMMHUKOB C AMaMeTpaMu otBepcTuid oT 20 ao 495 MM aaHa
B Tabn. 7. MonHoe 0603HaYeHne MOALLMMHNKA COCTOMT M3 OCHOBHOM YacTW M 3HAKOB, YKa3blBalOLWMX Ha

AONONHUTENbHbIE TpEGOBaHVIFI,
KOTOpble NpoCTaBNSOT cneea n cnpasa oT OCHOBHOIO 0603HayeHust
(B Tabnmue BblAENEHBI cepou 3a5IMBKON). OcHoBHOE 0603HayeHne

COCTOUT TOMbKO M3 UuMbp. 3HaKW [AOMOMHUTENbHLIX TpeboBaHui, CTosiluMe CneBa OT OCHOBHOIO
0603HayeHusi, OTAeneHbl OT Hero Tupe. 3HaKW AOMONHUTENbHbIX TpeboBaHW cnpaBa OT OCHOBHOMO
ob03HaueHus Bcerga HauvHaloTca C 6ykBbl. B MapkvMpoBKe KOHKPETHOro MOALUMMHMKA 3HaKM
AOMNOSHUTENBHBIX TpebOoBaHWI MOMyT OTCYTCTBOBATb, TaKXKe MOXET OTCYTCTBOBAaTb YacTb Lndp B OCHOBHOM
0603Ha4YeHUN, eCIN 3TO HYMM, CTOSILUME B NEBLIX OTKPbITBIX NO3uUMsiX. HasHaueHue kaxkaon v3 rpynn
WHAEKCOB, COCTaBMSIOWMX 0603HauUeHne NoAWMmnHUKa, NpuBeaeHo B Tabn. 7.

Tabnuua 7
CTpyKTypa yC/I0BHOro 0603HaueHus noAgmMnHuKa
(a ... > — rpynnbl MHAEKCOB)

XX...X - X XX X X XX XX...X
e A r B 6 a K




Tabnuua 8

YcnoBHble 0603Ha4YeHMA NOALUMMHUKOB KayeHus

pynna
MecTo rpynnbl B
MHAEKCOB YTto obo3HauaeT
0603HayeHnm
no Tabn. 21
1 2 3
a MepBas v BTOpas HaunHas ¢ d = 20 MM, — AMameTp O0TBEPCTUS NOAWNMHUKE, AENEHHbIA Ha
undpsl cnpaea 5.
(O6paseu: 07 ana d = 35 mm; 13 gna d = 65 Mm)
MpoaomkeHne Tabn. 22
1 2 3
6 TpeTbst umdpa cnpasa |Ceputo AMaMeTpoB:
8, 9 — cBepxnerkue
0, 1 — ocobo nerkue;
2 — nerkas;
3 — cpeaHss;
4 — Taxenas;
5 — nerkas wupokas (415 KOHUYECKUX), oHa
e Tshkenas (4Ns YnopHbIX NOALMMIHUKOB);
6 — cpeaHss Wwupokas (4N KOHUYECKUX noa-
LUMMHMKOB)
B YeTBepTas Twvn noALWwmnnHuKa:
undpa 0 — WapWKOBBI pafnarbHbIi;
cnpasa 1 — WapMKOoBbLIN paananbHblil ChepudecKkuii;
2 — POJSIMKOBLIV paAnasbHbI C KOPOTKUMM
LUMAMHAPUYECKMMU POSIMKAMU;
3 — pONMKOBbLIV pafiManbHbli chepUYECKUN;
4 — PONMKOBbIN UIrONbYATHIN MW C ANTMHHBIMK
LUMAMHAPUYECKMMU POSTIMKAMU;
5 — paavanbHblit POSTMKOBLIN C BUTBIMU
poSIMKaMu;
6 — paananbHO-YMOPHbI LAPUKOBbIN;
7 — POJIMKOBBIV KOHUYECKUI (paanasnbHo-
YMOPHbIA PONUKOBbIN);
8 — YMOpHbIV NN YNOPHO-PaaunasibHbIN
LUAPUKOBBIA;
9 — YMOPHBIV UM YNOPHO-PaZnasibHbIN
POJIMKOBBIV
r MaTas v WwecTas KOHCTPYKTMBHbIE 0COBEHHOCTM MCNOSTHEHUS MOALWMIMHUKA. Hanpumep, ans
umdpbl cnpasa LIAPUKOBBIX paauasibHbIX NOALIMMHUKOB MsiTas Umdpa cnpaBa 03HayvaerT:
1 — NOAWMMHNUK C KOHUYECKUM OTBEPCTUEM;
5 — NoALMMNHMK C KaHaBKOW ANst CTOMOPHOWM
LIaibbl Ha HapY>XHOM KOSbLE;
6 — C O/IHOM 3alUMTHON LLaboi;
7 — C YBE/IMYEHHBIM YWCIOM LLAPUKOB
UT. 4.
LLlecTas umdpa crnpaBa 03HayaerT:
1 — 3aWWTHbIE Walbbl 06NTMLIOBAHbI PE3VHON;
8 — Ha Hapy>XHOM KoslbLie MMeeTCs BypTUK
UT. 4.
Mpopomkenne Tabn. 8
1 2 3
A CepbMas Cepyito LUIMPUH MOALWMMHUKA:
undpa 7, 8 — 0cobo y3kue;
cnpasa 9 — y3Kas;

0 1 1 — HopManbHble;
2 — Wwmnpokas;
3,4,5, 6 —ocobo wmpokme




e BykBbl 1 LMD, Camas npaBasi U3 LUMdp 3ToM rpynnbl 0603HAYaET K1acc TOYHOCTH

OTAENEHHbIE OT NOALIMMHMKA:
OCHOBHOIMO 0 — HOpMasbHbIM Kacc TOYHOCTU (B 0603Ha-
0603HayYeHNs 3HaKOM UYEHUWN He YKa3blBaloT, eCn CrieBa OTCyT-
TMpe CTBYIOT NpoYmne 3HaKu);
6, 5, 4, 2 — knaccbl TOYHOCTU B NOpsAAKe ee
BO3pacTaHus.

Mpoune cMMBOSbI 3TOW FPYNMbl YKA3bIBAKOT rpynny paavanbHOro 3a3opa,
MOMEHT TPEHUS 1 KaTEropuio NOALINMNHMKA.

x BykBbI € UMdpamm M3MeHeHMe MeTannia MAM KOHCTPYKUMW, BUABI CMA30YHbLIX MaTepuanos,
rpaBee OCHOBHOMO TpeboBaHMsS MO YPOBHIO BMGpaUMiA U Apyrue cneumasbHble TEXHUYECKMe
0603Ha4eHus TpeboBaHUs, NpeabsBASEMbIE K NOALMMIHUKAM.

MpuMep 0603HaYEHMs MOALLMMHMKA M ero paclundpoBka

MonHoe obo3HayeHne: A75-3180206C2 .

OcHoBHoe 0603HauveHue: 3180206, roe 06 COOTBETCTBYET avametpy
otBepcTus B 30 MM; 2 — cepust AMaMeTpoB (nerkast); 0 Mexay ABOWKON 1 BOCbMEpPKOM — TUN (LLapUKOBLIN paauanbHbIi);
18 — KOHCTPYKTUBHbIE 0COBEHHOCTM (C ABYCTOPOHHMM YIIOTHEHNEM); 3 — cepus LWMpWH (0CO60 WmMpokas).

[JononHuTenbHble TpeboBaHMs ceBa: 5 — Knacc TOYHOCTU; 7 — paavanbHbIi 3a30p No rpynne 7; A — kateropus
NOALUMMHMKA.

[JononHuTenbHble TpeboBaHus cnpaea: C2 — cmaska LIMATUM 221.

3.1.2 PacyeT NOALIMNHUKOB KadeHUs Ha AOITOBEYHOCTb

OCHOBHOW MpPWYMHOW BbIXOAQ M3 CTPOS MOAWMMHUKOB KayeHus SBNSETCH  YCTaNIOCTHOE
BblKpalLUMBaHMe paboumx MOBEPXHOCTEN MoCie ANWUTENbHOM 3KCrlyaTauMn B HOPMasbHbIX YC/IOBUSIX, B
CBA3M C YeM MOAWMMHWMKM  KayeHus, UMelolwmMe  4acToTy  BpalleHuss  konbua  bonee
1 06/MWH, paccunTLIBaIOT Ha AOSITOBEYHOCTb MO AMHAMMUYECKOW MPY30NOAbEMHOCTM. HeBpallatoLwmecs um
MeANIeHHO BpaLLatoLmecs
(no 1 06/MMH) NOAWMMHUKM KaYeHMsl, HaNpUMep YMNOPHbIE MOALWMMHUKMA MOBOPOTHBLIX KPaHOB, rPy30BbIX
KPIOKOB, JOMKPATOB M MNp., PaCCUMTBLIBAIOT Ha CTaTUYECKYLO IrPy30MNOAbEMHOCTD.

[dvHamMunuyeckon rpy3onoabeMHOCTbi0 C Ha3biBAOT TaKyl MOCTOSHHYIO Harpysky, kotopyto 90%
MOALUMMHMKOB [aHHOW CEpPUM BbIAEPXMBAIOT B TeueHne 1 MH 060poTOB 6e3 MOSIBNIEHUS MPU3HAKOB
YCTaNOCTHOro pa3pyLueHus.

Pecypcom L Ha3biBaloT 06Lyl0 NpoAO/HKUTENbHOCTE paboTbl MOAWMMHUKA, U3MEPSEMYID B MJIH

obopoToB.

DKBMBASIEHTHOM AMHaMMYeCcKom Harpy3Kou P ans pazaunanbHbIX
¥ paananbHO-YNOPHbIX NOALWMMHUKOB KaYeHUs Ha3biBAKOT TaKyto NMOCTOSIHHYIO paAnalbHyo vy, KoTopasi
npu Lencraum Ha NOALUMMHUK

C BpauwatlowmMmca BHYTPEHHMM KOMbLOM W HENOABWMXXHbBIM HaAPY>XXHbIM obecneuymBaeT eMy Ty Xe
AONTOBEYHOCTb, UTO M NpW AENCTBUTESbHBIX YC/TOBUSIX HAarpy>XeHUs U BpalleHUs (ANns YNOPHbIX U YNOPHO-
paauvanbHbIX MOAWMUMHUKOB B KayecTBe 3KBMBAJIEHTHOM AMHAMWYECKOW Harpy3kM P COOTBETCTBEHHO
MPUHUMAIOT CUJTy OCEBOMO HarpasieHus, AENCTBYIOLLYIO B YC/TOBUSIX BpaLleHUs OAHOMO U3 Konel).

3aBUCUMOCTb MEXAY PECYpcoM L, 3KBMBANEHTHOM AMHAMMYECKOM Harpyskol P W AMHaMMUYECKOM
rpysonogbeMHoCTbio C AaeTca creaytoLlet sMnupuyeckon popmynon:

Cc=PYL, (16)
rae nokasaTteSle CTerneHn M = 3 Ana WapukoBbiXx M M = 3,33 AN POSMKOBbIX MOAWMMHMKOB. [daHHas
¢opMyna cnpaBeanvMBa NMpu 4actoTe BpalleHus Komnbua N>10 06/mMuH. Mpu n = 1...10 06/MnH pacueT
NoALMMHUKA Npon3BoANTCS AN 3HadyeHuss N = 10 06/MuH.
Mo pecypcy L MOXeT 6biTb OnpeaeneHa A0NroBe4yHoCTb Ly noawmnnHmKa, n3mMepsieMast B Yacax:

L, _100 5 (17)
60n
MuwHMManbHas [AOMrOBEYHOCTb MOALMMIHMKOB KayeHns peaykTopoB 06lero HasHadeHus B
cootBeTcTBUM € TOCT 16162—78 yctaHoBneHa B 10000 4 ans 3ybuyatbix 1 5000 4 Ansg 4epBSAYHbIX
peayktopoB. [lpeanoytuTenbHo, 4TOb6bl  AOMrOBEYHOCTb  MOAWMMHUKOB  KA4yeHUs  paBHSNachb
pernameHTupoBaHHoMy FOCToM pecypcy peaykTopa, KoTopbli coctaBnsieT 36000 4 anst 3ybuatbix 1 20000
Y A4N19 YepBAYHbIX PeayKTOpPOB.



Mpu onpeneneHMn 3KBUBANIEHTHOW [AMHAMUUECKOM Harpysku P yuuTbiBalOT TWM MOAWMMHUKA,
3HaYeHus paauvanbHon Fr 1 oceBoW Fa Harpy3ok Ha MOAWMMHMK, XapakTep AEWUCTBUS 3TUX Harpysok,
TeMnepaTypy HarpeBa NMoALIMIMHUKA U MHble (DAKTOpbI.

B o6lueM cnyyae 3KBMBANEHTHas AMHAMUYECKas Harpyska onpeaensieTcs hopMysoi

P = (XVF, +YF,)K.K,, (18)

raoe X n Y — ko3pdvumeHTbl paamanbHOM M OCEBOM HarpysoKk, yuuTblBaloWME WX 3HadyeHue; V —
KO3 UUMEHT BpaLLEHMS], YUMTbIBAIOLWMI, Kakoe 13 Konel Bpallaetca (V = 1 npu BpalleHUM BHYTPEHHErO
Konbla 1 V = 1,2 npu BpalleHUn Hapy>Horo konbla); Ks — KoadhuumMeHT 6e30MacHOCTH, YUUTLIBAIOLLMIA
XapaKTep Harpy3kM Ha noawunHuk; K, — TemnepaTypHbii Ko3(MhUUMEHT, yuuTbiBalOWMIA pabouyto
TeMmnepaTypy Harpesa NOALWMMNHMKA, ecniv oHa npesBbiwaeT 100°C. B yvacTtHbix cnyyasx B dopmyne
(18) npuHuMatoT:

- AN paguanbHbiX ponvkonoawmnHukos X = 1; Y = 0;

- ANS ynopHbIX noawmnHukos X = 0; Y = 1;

- ON1S1 YNOPHO-PaamaribHbIX LLApWKO- M ponMKonoawmnHukos V = 1.

PacueT noawwunHWKa KayveHuss Ha [ONroBeyHOCTb M nopbop ero no NOCTy ob6blYHO BeayT B
cneaytowem nopsiake. BHayane HameyaroT TMN NOALWMIMHUKA, YUUTbIBAsS NpU 3TOM YCIOBUS SKCMyaTaumu,
KOHCTPYKUMIO MOALMIMHUKOBOIO Yy3/1a, 3HauyeHUst AEMCTBYHOWMX HA MOAWMWMHUK paavanbHOW M OCEBOM
Harpy3oK, pPeXuWM Harpy>XeHusl, 4acToTy BpalleHus Bana. [anee no dopmyne (18) BbluMCHsOT
3KBMBAJIEHTHYIO AMHAMUYECKYI0 Harpy3sky P. o 3Tol Harpyske, a Takxke no TpebyemoMy pecypcy L nnm
[0/TTOBEYHOCTU Ln NOALMMHUKA
C MOMOLLIbO dopMyrbl (16) HaxoasT Tpebyemyto AVHAMMYECKYIO
rpysonogbeMHocTb C MOALMMHMKA, KOTOpasi AO/MKHA ObiTb He BbllIE MAcrOpPTHOM FPy30MoAbLEMHOCTY,
npusoanmoi B Tabnuuax MOCT.

3.2 NMopsagok BbINOJIHEHUSA PaboTbl

3.2.1. MNonyunTb y NpenogasaTens KOMMAEKT NoAWUMHUKOB.

3.2.2. O3HaKOMUTBLCS C KOHCTPYKLMEN KaXXaoro NoAWMMNHMUKE, BbIMOMIHUTL €0 3CKU3 B COOTBETCTBUU
C puc. 6.

3.2.3. MpoBeCTM 3aMepbl LWITAHrEHUMPKYZIEM BHYTpeHHero d u HapyxHoro D auameTpoB Konel, a
TaKkKe WUpUHbI B noawunHuka (Ans KOHMYECKOro MOALIMMHMKA W3MepSIETCs WWpUMHA B BHyTpeHHero
KOMbLA, a A48 NOALIMMHMKA YNOPHOro Tvna — ero Bbicota H). Pe3ynbtathl 3amepoB 3aHecT B hopMy
oTyerTa.

3.2.4. 3aHecTn B OpMy OTUETa Cleaywme CBeAeHUs O NOALWNMHUKE:

- TMN NOALWMHKKA;

- TUN TN KayeHUs 1 YnCno Ux psigos;

- TMN cenapaTopa;

- MUMEILMECS KOHCTPYKTUBHbIE OCOBEHHOCTU: Ha/MuMe 3alMTHBLIX KpblleK, OAHOW WAW ABYX;
KaHaBOK ANsi CTOMOPHbIX LWanb, MOHTaXxHoro 6ypTuka v gp.

3.2.5. [lo OTMeYeHHbIM Mpu3HakaMm C NoMoLlblo Tabn. 8 ycTraHoBUTL 4eTBepTyl0 uMdpy cnpasa,
COOTBETCTBYIOLLYIO TUMNY MOALWMMNHWKA, B €ro OCHOBHOM 0603HadeHuM, a Takke aBe undpbl cripasa,
COOTBETCTBYIOLUME ANAMETPY OTBEPCTUS.

3.2.6. C NOMOLLbIO Tabn. 9 - 11 no 3aMepeHHbIM AvameTpam
W LUMPUHE YCTaHOBUTb CEPUIO AMaMeTpoB — TPETbIO LUmdpy cnpasa B 0603HaYE€HMN NOALIMMHMKE, @ 3aTeM
ceputo WMpUH (BbICOT ANS YNOPHbIX MOAWMWMNHWKOB) — ceapMast umdpa cnpasa. [pu oTCyTCTBUM
cBeaeHuit B Tabnmuax cneayeT Bocnonb3oBaTbcst FTOCTOM Ha NOAWMMHMKA JaHHOIO TUNa.

3.2.7. MNpu 3aTpyaHeHUU C nAaeHTUbUKaLMeN NAToM M LIEeCTON MO3MUMI cnpaBa MpUHSATb ANS HUX
HyfieBble 3HaYeHus.

3.2.7. BHectu B hopmMy oTyeTa 0603HaveHme noawmnHuka no obpasuy: /logumnHuk 2007308 FOCT
333 = 79 vinm lloguminnHmk 412 [OCT 8338 — 75 (Hynu, cTosilume B NeBbIX OTKPbITbIX MO3ULMSX, HE
nuwyT). FOCTbl Ha NOALMMNHWKK B34Tb Yy NpenoaasaTens.

3.2.8. B COOTBETCTBMM C TUMOM MOAWMMHUKA 3anucaTb B OT4eT hOpMynbl ANS OnpeaeneHus
3KBMBANIEHTHOW ANMHAMMYECKON Harpy3ku P 1 auHammnueckon rpysonogbemHocty C.



Tabnuua 9

MoAWNNHNKK paAnasibHble LIAPUKOBbIE U POJIKOBbIE U PaAuaNibHO-YNOPHbIE WapuKoBbie. OCHOBHbIE
pa3mepbl (no MOCT P 52598 — 2006)

Cepust avameTpoB 0 — 0cobo nerkas

B ans cepuin lwumpuH B ans cepuin wmpuH
d D 0 1 2 3 4 5 6 d D 0 1 2 3 4 5 6
20 | 42 8 12 | 14 | 16 | 22 | 30 | 40 70 1110 | 13 | 20 | 24 | 30 | 40 | 54 | 71
25 47 8 12 14 16 | 22 30 40 75 1115 13 | 20 | 24 | 30 | 40 | 54 | 71
30 55 9 13 |16 | 19 | 25 | 34 | 45 80 | 125 | 14 | 22 | 27 | 34 | 45 | 60 | 80
35 62 9 14 | 17 | 20 | 27 | 36 | 48 85 (130 | 14 | 22 | 27 | 34 | 45 | 60 | 80
40 | 68 9 15 | 18 | 21 | 28 | 38 | 50 90 | 140 | 16 | 24 | 30 | 37 | 50 | 67 | 90
45 | 75 10 | 16 | 19 | 23 | 30 | 40 | 54 95 | 145 | 16 | 24 | 30 | 37 | 50 | 67 | 90
50 | 80 10 | 16 | 19 | 23 | 30 | 40 | 54 100 | 150 | 16 | 24 | 30 | 37 | 50 | 67 | 90
55 | 90 11 | 18 | 22 | 26 | 35 | 46 | 63 105|160 | 18 | 26 | 33 | 41 | 56 | 75 | 100
60 | 95 11 | 18 | 22 | 26 | 35 | 46 | 63 110|170 | 19 | 28 | 36 | 45 | 60 | 80 | 109
65 | 100 | 11 | 18 | 22 | 26 | 35 | 46 | 63 120 | 180 [ 19 | 28 | 36 | 46 | 60 | 80 | 109
Cepusi AMameTpoB 2 — fierkast
d D B ans cepuit wmpun d D B ans cepuit wmpuH
8 0 2 3 4 5 6 8 0 2 3 4 5 6

20 | 47 9 14 | 18 | 20,6 | 27 | 36 | 48 70 | 125 | 18 | 24 | 31 |39,7| 56 | 75 | 100
25 52 10 | 15 | 18 | 20,6 | 27 | 36 | 48 75 | 130 ] 18 | 25 | 31 |41,3| 56 | 75 | 100
30 62 10 | 16 | 20 | 23,8 | 32 | 43 | 58 80 | 140 | 19 | 26 | 33 [44,4| 60 | 80 | 109
35 72 12 | 17 | 23 |27,0| 37 | 50 | 67 85 150 | 21 | 28 | 36 [49,2| 65 | 88 | 118
40 | 80 13 | 18 | 23 |30,2]| 40 | 54 | 71 90 | 160 | 22 | 30 | 40 (524 | 69 | 95 | 125
45 | 85 13 | 19 | 23 |30,2| 40 | 54 | 71 95 | 170 | 24 | 32 | 43 | 556 75 | 100 | 136
50 | 90 13 | 20 | 23 |30,2| 40 | 54 | 71 100 | 180 | 25 | 34 | 46 | 60,3 | 80 | 109 | 145
55 1100 | 14 | 21 | 25 |33,3| 45 | 60 | 80 105190 | 27 | 36 | 50 | 65,1 | 85 | 115|155
60 | 110 | 16 | 22 | 28 [ 36,5| 50 | 67 | 80 110|200 | 28 | 38 | 53 | 69,8 | 90 | 122 | 160
65 | 120 | 18 | 23 | 31 [38,1| 56 | 75 | 100 120 | 215 | - 40 | 58 | 76,0 | 95 | 128 | 170

Cepus gnameTpoB 3 — cpeaHsis

B ans cepuit wmpun q D B ans cepuin wmput
8 0 2 3 8 0 2 3

20 | 52 | 10 | 15 | 21 |22,2 70 | 150 | 25 | 35 | 51 |63,5
25 | 62 | 12 | 17 | 24 | 254 75 | 160 | 27 | 37 | 55 | 68,3
30 | 72 ] 13 | 19 | 27 |30,2 80 | 170 | 28 | 39 | 58 |68,3
35| 8 | 14 | 21 | 31 |34,9 85 | 180 | 30 | 41 | 60 |73,0
40 | 90 | 16 | 23 | 33 |36,5 90 | 190 | 30 | 43 | 64 | 73,0
45 | 100 | 17 | 25 | 36 |39,7 95 | 200 | 33 | 45 | 67 | 77,8
50 | 110 | 19 | 27 | 40 |444 100 | 215 | 36 | 47 | 73 | 82,6
55 1120 ] 21 | 29 | 43 | 49,2 105 | 225 | 37 | 49 | 77 | 87,3
60 | 130 | 22 | 31 | 46 | 54,0 110 | 240 | 42 | 50 | 80 |92,1
65 | 140 | 24 | 33 | 48 | 58,7 120 | 260 | 44 | 55 | 86 | 106

Cepus gnameTpoB 4 — Tsxenas

B ans cepuit wnpuH B ans cepuit wupuH

d | D d | D
0 2 0 2

20 | 72 19 33 75 | 190 45 77
25 | 80 21 36 80 | 200 48 80
30 | 90 23 40 85 | 210 52 86
35 | 100 25 43 90 | 225 54 90
40 | 110 27 46 95 | 240 55 95
45 | 120 29 50 100 | 250 58 98
50 | 130 31 53 105 | 260 60 100
55 | 140 33 57 110 | 280 65 108
60 | 150 35 60 120 | 310 72 118
65 | 160 37 64 130 | 340 78 128

70 | 180 42 74 140 | 360 82 132




Tabnuua 10

MoALMNHUKKN POJIMKOBbIE C KOHUUYECKMMU POZIMKaMK, ogHopsigHble. OCHOBHbIe pa3mepbl (No FOCT 3478
-79)

Cepusi AMameTpoB 1 — 0cobo nerkas
d D B=T nns cepuit lWMpuH d D B=T nns cepuit lWWMpWH
2 3 2 3
20 42 15 17 70 110 35 31
25 47 15 17 75 115 25 31
30 55 17 20 80 125 29 36
35 62 18 21 85 130 29 36
40 68 19 22 90 140 32 39
45 75 20 24 95 145 32 39
50 80 20 24 100 | 150 32 39
55 90 23 27 105 | 160 35 43
60 95 23 27 110 | 170 38 47
65 100 23 27 120 | 180 38 48
Cepusi anameTpoB 2(5)* — nerkas (nerkas lWMpokas)
B| T |[B] T [B=T Bl T [B]| T [B=T
d| D CEepUM LIMPUH d | D CepuM LIMPUH
0 0)* 3 0 0)* 3
20 | 47 | 14| 15,25 | 18 | 19,25 - 70 | 125124 26,25 |31 (33,25 | 41
25| 52 | 15| 16,25 |18 | 19,25 | 22 75 |130|25|27,25|31(33,25| 41
30| 62 |16 | 17,2520 | 21,25 | 25 80 | 140|126 28,25 |33 | 35,25 | 46
35|72 |17 | 18,25 | 23| 24,25 | 28 85 (15028 30,50 |36 38,50 | 49
40 | 80 |18 (19,75 |23 | 24,75 | 32 90 | 160 |30| 32,50 |40 | 42,50 | 55
45| 85 |19 (20,75 |23 | 24,75 | 32 95 | 170|32| 34,50 |43 | 45,50 | 58
50| 90 | 20| 21,75 |23 |24,75| 32 100 | 180 |34 | 37,00 |46 | 49,00 | 63
551100)21|22,75|25|26,75| 35 105(190 |36 39,00 |50 | 53,00 | 68
60 (11022 |23,75|28| 29,75 | 38 110|200 | 38| 41,00 | 53 | 56,00 -
65 120|123 |24,75 31| 32,75 | 41 120 | 215140 | 43,50 | 58 | 61,50 -
Cepusi anameTpoB 3(6)* — cpeaHsa (cpeaHss LWMpokas)
Bl T [B] T |[B| T Bl T|IB[ T I[B| T
d| D cepum LIMPpUH d|D cepum LIMPUH
0 1 (0)* 0 1 (0)*
20| 52 [15(16,25| — - |21]22,25| | 65 |140]33|36,00 (33 |36,00|48 |51,00
25| 62 |17 (18,25|17(18,25|24(25,25| | 70 |150|35(38,00|35(38,00| 51 |51,00
30| 72 |19(20,75|19(20,75|27(28,75| | 75 |160|37{40,00|37 {40,00| 55 | 58,00
35| 80 |21(22,75|21(22,75|31(32,75| | 80 |170|39(42,50|39(42,50| 58 |61,50
40 | 90 [23]25,25[23|25,25(33(35,25] | 85 [180(41|44,50|41 |44,50 60 | 63,50
45 | 100 | 251(27,25|25(27,25|36|38,25] | 90 |190|43|46,50 |43 |46,50 | 64 |67,50
50 | 110 |27 |29,25| 27 {29,25|40 (42,25| | 95 |200|45|49,50|45 [49,50| 67 | 71,50
551120 |29(31,50|29(31,50|43(45,50| |100|215|47|51,50|51{56,50| 78 |77,50
60 | 130 [31]33,50|31(33,50|46 [48,50] |105|225|49|53,50|53|58,00| 77 |81,50

* Undpel (5), (0) o3HavatoT ceputo anameTtpos 5. LUudpol (6), (0) — ceputo 6.

MoALWMNHNKK YNOPHbIE LUAPUKOBbIE U POJIMKOBbIE OAUHAPHbIE.
OcHoBHble pa3mepbl (no NOCT 3478 — 79)

Cepvist avameTtpoB 1 — ocobo nerkas
H ans cepwii BoicoT H ans cepwii BbicoT
d D 7 9 0 d D 7 9 0
20 35 7 - 10 65 90 11 - 18
25 42 8 - 11 70 95 11 - 18
30 47 8 - 11 75 100 11 - 19
35 52 8 - 12 80 105 11 - 19
40 60 9 - 13 85 110 11 - 19
45 65 9 - 14 90 120 14 - 22
50 70 9 - 14 100 135 16 21 25
55 78 10 - 16 110 145 16 21 25
60 85 11 — 17 120 155 16 21 25
Cepusi AMameTpoB 2 — fierkasi
H ansa cepwii BeicoT H nns cepwii BbicoT
d D 7 9 0 d D 7 9 0
20 40 9 - 14 65 100 16 21 27
25 47 10 - 15 70 105 16 21 27
30 52 10 - 16 75 110 16 21 27
35 62 12 - 18 80 115 16 21 28
40 68 13 - 19 85 125 18 24 31
45 73 13 - 20 90 135 20 27 35
50 78 13 — 22 100 150 23 30 38
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55 90 16 21 25 110 160 23 30 38
60 95 16 21 26 120 170 23 30 39
Cepuvsa anamMeTpoB 3 — cpefHss

H nna cepwii BeicoT H ans cepwit BbicoT
d D 7 9 0 d D 7 9 0
20 47 12 - 18 65 115 23 30 36
25 52 12 - 18 70 125 25 34 40
30 60 14 18 21 75 135 27 36 44
35 68 15 20 24 80 140 27 36 44
40 78 17 22 26 85 150 29 39 49
45 85 18 24 28 90 155 29 39 50
50 95 20 27 31 100 170 32 42 55
55 105 23 30 35 110 190 36 48 63
60 110 23 30 35 120 210 41 54 70

MpogonxeHve Tabn. 11

Cepusi AMamMeTpos 4 — Tshkenas

H nna cepwii BbicoT H ans cepwit BbicoT
d D 7 9 0 d D 7 9 0
25 60 16 21 24 65 140 34 45 56
30 70 18 24 28 70 150 36 48 60
35 80 20 27 32 75 160 38 51 65
40 90 23 30 36 80 170 41 54 68
45 100 25 34 39 85 180 42 58 72
50 110 27 36 43 90 190 45 60 77
55 120 29 39 48 100 210 50 67 85
60 130 32 42 51 110 230 54 73 95
Cepusi AMamMeTpoB 5 — Tshkenas

d D H ana cegmﬁl BbICOT d D H ans cegmﬁ BbICOT
20 60 24 65 170 63

25 73 29 70 180 67

30 85 34 75 190 69

35 100 39 80 200 73

40 110 42 85 215 78

45 120 45 90 225 82

50 135 51 100 250 90

55 150 58 110 270 95

60 160 60 120 300 109

MpuMeyaHue. HoM1HanbHbI anameTp d M3MepsioT No Tyromy KosnbLy.

3.3 KOHTpOJsbHbIE BOMNPOChHI

Kak knaccucuumpyoT NOAWMIHUKN KayeHWsl B 3aBUCMMOCTM OT BOCTIPUHUMAEMOW Harpy3ku?
[JaliTe CpaBHUTENbHYIO XapaKTEPUCTUKY LIAPUKOBLIX W POMMKOBbLIX MOALMMNHUKOB. YKaXuTe
[AOCTOMHCTBA M HEAOCTaTKWN ANst KaXKAOW U3 3TUX rpynn.
M3 kaknx geTanei COCTOMT MOALLMMHUK KauyeHns?
Kakyto yHKUMIO BLINOMHSAET CenapaTop B NOALWMNHUKE? BO3MOXHbI I KOHCTPYKLMW MOALIMMHUKOB,
KOTOpbIE HE MMEIDT cenapaTtopa?
N3 ckonbkux UMPP COCTOMT OCHOBHAs 4YacTb B 06O3HAYeHWM MNOAWMMHMKA? YTO O3HAYaT 3TK
undpbI?
[OvnameTp uandebl Bana paseH 44 MM. [ae BbIGpaTh COOTBETCTBYHOLIMI NOALWMMHUK?
Kakue knaccbl TOHHOCTU YCTaHOBMEHbI CTaHAAPTOM ANs NOAWMMNHUKOB?
C KaKol Lenbio BBOAAT NOHSTUE SKBUBANEHTHON HArpy3ku Ha MOAWMIHUK?
Kakou 3aBMCUMOCTbIO CBA3aHbI pecypc paboThl NOALIMMHUKA
W OMHaMnyeckasl rpy3onogbeMHOCTbL?
MO>HO /1M paauanbHbIi NOAWMMHUK UCMONb30BaTb B KAYECTBE NOAMNATHUKA? — noYeMy?
MogonayT nv Ansa aetanel noawunHuka ctanm Mapok Ct 2; 15; 20? - noyemy?
Mpe MOXHO HanTK 3Ha4yeHus koadduumeHToB pasuvanbHou X
1 oceBol Y Harpysok?
Mepeuncnute TUMNbl POSIMKOB, NPUMEHSEMbIX B POSIMKOBBIX MOALMIHUKAX KavyeHus.
Knaccbl TOYHOCTM Tpex noawmnHMKoB o603HaudeHbl kak 0, 2 u 5. Kakoi u3 Hux obnagaet 6onee

BbICOKOW TOUYHOCTbIO, @ Kakoi 6051ee HU3KoMN?
Kakylo ponb MrpaeT Xuakasl cMa3ka B MpoLecce YCTaNIOCTHOMO BbIKpaLUMBaHWUS KOHTaKTUPYOLLMX
MoBEPXHOCTEN?



B KaKMx WCTOYHMKAX MOXHO HAWTM CBEAEHWUS MO 3HAYEHMSAM CTAaTMYUECKOW WM AMHAMUYECKOW
rpy30MoAbEMHOCTM ANt KOHKPETHOMO MOALWMMHMKA?

KakoVi BUA nocaaku cneayeT NpyMEHUTb MpU YCTAHOBKE MOALWMMHMUKOB Ha Basibl peayKTopa?

KakoVi BUA nocazku cneayeT NPUMEHUTb NpY YCTAHOBKE MOZALIMMHUKOB B MOALWMMHMUKOBbIE rHE3Aa
Kopnyca peayktopa?

Ha Kakux NoBepXHOCTSX BbIMOJHSOT MApPKUPOBKY MOALLMIMHMKOB?

JTabopaTopHas pabota N24

TEXHUYECKAS XAPAKTEPUCTUKA PEQYKTOPA
onpeaeneHne OCHOBHbIX NapaMeTpoB

Llenb paboTbl: NpakTUYeCKOe U3yUYEHME KOHCTPYKLUMIA PEAYKTOPOB OCHOBHbIX TUMOB M ONpefeneHme
MX OCHOBHBbIX NMapaMeTpOB.

MpuHaanexHocTu: o6pasLbl PeyKTOpPOB, MaKaThl C 306paXKeHMEM YCTPOMCTBA peayKTOpOB, aTnachl
KOHCTPYKLWM, WTAHFEHUMPKYSb, SIMHENKA, KanbKynsaTop.

4.1 TeopeTnyeckas 4acTb

4.1.1 OCHOBHbIe TUMbl peayKTopoB

PeaykTopbl COCTOAT U3 3ybuaTbiX U YepBAYHbLIX Nepeiay B pasnyHbIX KOMOMHaUMAX, YCTaHOBNEHHbIX
B DOKECTKOM Kopnyce. Ha3sHaueHve peaykTopa — MOHMXXEHWE 4YacTOTbl BpaWEHUs W YBENUYEHUe
BpallaloWwero MOMEHTa Ha BbIXOAHOM Bany. Bua v KOHCTpYyKUMS pedykTopa OnpefensioTcs TUMoM,
KOIMYECTBOM W PacrofioXeHWeM nepesayd — CTyrneHen.

KnHemaTnyeckme CxeMbl HEKOTOPbIX W3 TUMOB pefyKTOpoB Obinv pacCMOTPEHbl B OMMUCaHWUM
nabopaTopHoii paboTsl N21 (cM. puc. 1).

Mpu Manbix nepeaaToyHbIX YMcnax U < 6,3 NpUMeHsoT OAHOCTYNeHYaTble 3ybuaTble peayKTopbl
(puc. 1, g, 6). BONbLUME 3HAYEHMS YAAETCS peann30BaThb C UCMOb30BaHWUEM ABYXCTYNEHYATbIX peAyKTOPOB
(pwc. 1, r, e), y KOTOPbIX AManasoH nepeaaToYHbIX yucen nexuT
B rpaHunuax 6,3 < U < 40. na TpexcTyneHyaTbIx peaykTopos (puc. 1, 4) 3TOT Anana3oH coctasnseT 25 < u
< 250.

Mpu nepepave BpaweHWs noA4 MNPSMbIM - YrIOM  MPUMEHAIOT KOHWYECKME W KOHUYEeCKO-
UnnvHapuYeckune peayKTopsl (puc. 1, 6, e).
KoHuueckasi cTyrneHb BCeraa CTOUT nepsoli (OT ABUraTensl) Mo CxemMe peaykTopa, OCTasibHble CTyMeHU —
umMnuHapuYecKue.

LnnmHapuueckue ABYX- M TPeEXCTyneH4YaTble pefyKTopbl pa3BepHyTon cxembl (puc. 1, r, 4) B
CPaBHEHWM C COOCHBIMW peaykTopamu (puc. 1, %) WMEKT y3kMe Kopryca C KOMMAKTHOW BHYTpPEeHHEN
KOMMOHOBKOM BHYTPEHHEro MexaHu3Ma nepegad, 6narogaps ueMmy nonyuinu 6onee LwMpoKoe
npakTuyeckoe npuMeHeHue. [JOCTOMHCTBaMU COOCHBIX PeAyKTOPOB SIBASIKOTCS YKOPOYEHHbIA KOpMyC M
BO3MOXXHOCTb Mepefayv BpalleHusi BAOMb €4UHONM OCK BXOAHOMO M BbIXOAHOIO BasioB.

YepBsauHble pefyKTopbl (pyc. 1, B) BbINOAHAIOT OAHO- MW ABYXCTYNeHYaTbiMu b0 B KOMBUHaLmMm
C UMNUHAPUYECKUMM 3yBUaTbiMK CTYNEHAMU. PasnuMyaloT CXeMbl C BEPXHUM U HWXXHUM PacrofioXeHnem
yepBsika MO OTHOLLIEHUIO K YepBSAYHOMY Konecy. Takxke BO3MOXHO 60KoBOe (Npu ropn3oHTasibHOM Konece)
W BepTUKanbHOE pacriofioKEHUE 4YepBska, OAHAKO 3T BapWaHTbl HE PEKOMEHAYIT K MPUMEHEHUIO.
[vanasoH nepefaToyvHbIX YMCen OAHOCTYMEHYATbIX YepBAYHbIX PedyKTOpOB cCocTaBnseT 8 < U < 63,
AByxcrynenyaTtbix — 100 < u < 6300.

4.1.2 dneMeHTbl pegyKTopoB
PenyKTopbl COCTOSAT U3 CNeAYIOLLIMX OCHOBHbIX Y3/10B U eTanein:
nepegay TOro Win MHOro BMAQ;
- BasoB.;
Onop BasioB, B Ka4eCTBE KOTOPbIX UCMOMb3YIOT NOALIMMHUKN KAQYEHUS WU CKOSTIBXXEHUS;
Kopryca, obecrneymBaloLero MoCTOSIHCTBO TMOSIOXXEHUSI AeTanelt nepeaad B MPOCTPAHCTBE U
N30/ISILMIO MX OT OKPYXKaloLLen cpeabl.

- [eTanein n y3nos, 06ecneunBalowvx CMasky 1 yroTHEHME.

4.1.2.1 Nepepaun



B 3aBMCMMOCTH oT T™Mna 3ybuaroin nepenauu ee AEeTansMu
ABNAOTCS KOJSIECa LMMHAPUYECKON MM KOHUYECKOW hopMbl. JeTansMm YepBsaYHON nepeaayn SBNSioTCs
yepBsIK 1 YepBAYHOE KoNeco. Mo cpaBHEHMIO € 3y6uaTbiMu, YepBsiuHble Nepedayn obecneunBatoT 66sblume

3Ha4YeHuns nepeaaToYHbIX yucen, HO UMeLoT HU3KUIA Kna
1 06n1aJaloT MOBbILLEHHBIM TEMNOBbIAEEHNEM,
4.1.2.2 Banbl

TunoBas KOHCTPYKLIMS Bana peayKTopa v CBSI3aHHbIX C HUM JIeTanel npeacTaBneHa Ha puc. 8. Ban 1
npegHasHadeH Ans nepefayvn BpalLaloOLIEro MOMEHTA MeEXAY YCTaHOB/IEHHbIMW Ha HEM [AeTansiMu:
3y6uaTbiMuK Konecamu 2, nonymydTamum 1 ap. Ban nmeet ctyneHyaTtyto opMy NoBEPXHOCTH, YNPOLLAIOLLYIO

YCTaHOBKY " dmkcaumio aetanei
B OCEBOM HarnpaBNeHUW. B OKpY)XHOM HampaBneHun aetanu (UKCUMPYIOT Ha Basly LUMOHKaMW 3 Wu
LWMLEBbLIM COEAVHEHMEM. Pasmepbl

nonepeyHoro ceyvyeHuna LWNoHOK BbI6Mpa}0T B 3aBMCMMOCTW OT AMaMeTpa Bana. Ecnu Ha Bany mnMeetcs
HECKOJIbKO LUMOHOK, X CEYEHUSA 06bI4HO 6GDYT OANHAKOBbIMU, Bbl6paHHbIMVI Nno MEHbLUEMY ANAMETPY.

| Ay

o)

Puc. 8 BbixoziHOM Ban peaykTopa

4.1.2.3 MoAWwunnHUKN

MoawnnHukn 4 cnyxxat Ans yCTaHOBKM Banos B kopriyce peayktopa. OHu obecneumsatoT csoboay
BpaLLEHNs Basla BOKPYr CBOEW OCU M He MO3BOASIOT Basly NepeMellaTbCs BAOMb Hee. Tun Ucnonb3yeMbix
NOALUMMHUKOB 3aBUCUT OT BEIMUMHBI M COOTHOLLEHUSI OCEBbIX M pafMalibHbIX HAarpy30K Ha ornopax.

4.1.2.4 KpbILWKK NOAWMMHUKOB, MaHXETb!

KpbILWKM NOALMMHMKOB 3aKpbIBAOT MNOALIMMHMKOBLIE Y3/bl. OHM MOryT 6biTb CKBO3HBIMM 5 nnau
rNyxuMmn 6. B CKBO3HbIX KpbILWKaX, MMELWNX OTBEPCTME ANSl BbIXOAA Bana, YCTaHaB/IMBAIOT MaHXETbl 7,
npeaoTBpallalollme BbiTEKaHMe Macna M3 peayktopa. OaHMM M3 crnocoboB oceBoi dukcaunm aetanei
ABNSETCS YCTAHOBKA MeXAy HMMW pacropHbiX Koneu wau BTynok 8. Habop TOHKMX MeTannmueckmx
NpoKaaoK 9 No3BONSET peryMpoBaTh BEIMUNHY 3a30pa B MNOALIMMHMUKAX.

4.1.2.5 KopniycHble aeTanu peaykTopa

Kopnyca pefyKTopoB A0/KHbI 06/1aaTb AOCTaTOUYHOM NMPOYHOCTLIO M XKECTKOCTbI0. [leTanu KopnycoB
W3roTOBNSAIOT JIMTbIMA U3 4YyryHa WM anlOMMHUEBBLIX CMIABOB, peXe CBapHbIMM W3 CTanbHOro JIMCTa.
[onoNHWUTENbHYIO NPOYHOCTL KOPMYCYy peaykTopa npuaatoT pebpa xecTkocTu. CoveTaHne TOHKUX CTEHOK
n pebep >eCTKOCTN NO3BOSISIET YMEHbLUNTb MAacCy Kopryca.

C uenbto yaobctBa cO0pkn peayKTopa ero Kopryc AenalT pa3beMHbIM, COCTOSILMM U3 OCHOBAHMS
Koprnyca M KpbllWwKkK. KOHCTPYKUMSI HEKOTOPbIX KOPMYCOB BKIHOYAET AOMOSIHUTESIbHLIE MPOMEXYTOYHbIE
cekummn. ns obecneyeHms TOMHOMO B3aMMHOIO MOJSIOXKEHUS AETaNel Kopnyca OTHOCUTENbHO Apyr Apyra
nx GUKCMpYIOT WtndTamu.

YAno6CcTBO KOHTPOSS COCTOSIHUS paboumx MOBEPXHOCTEN 3ybbeB nepeaay obecrneyrBaeT CMOTPOBOM
MoK, OObIYHO BLIMOSHSEMBIN Ha KpblWKe peaykTopa. [nsi TpaHCMOPTUPOBKM TSXKENbIX PeayKTOpOB
NPVUMEHSIIOT rPY30Bble BUHTbI (PbIM-601TbI) MW NPOYLUWNHBI.

KoHTponb YpoBHSI Macsa, 3aMBaeMOro B KOPMyC pefyKTopa, OCYLLECTBAAIOT MacioykasaTenem. B
HWXHEM YacTM Kopryca MMeeTcs OTBEPCTME, 3aKpbiTOe 3aBMHUMBAIOWEWCS Mpobkon Aans civBa
oTpaboTaHHOro Macna. Kpome Toro, KOHCTPYKLMS KOpryca npeaycMaTpyuBaeT Hannumne oTAayLWnHbl (canyHa)



ans noaaepXKaHus [aBnieHus BHYTPM
NOJIOCTM peayKTopa Ha YpoBHE aTMOC(hEPHOrO.

Kopnyca YepBsiuHbIX pelyKTOPOB YacTO BbIMOHAOT Pe6pUCTbIMM C LIESbIO YBESTMYEHUS MOBEPXHOCTM
TENI00TAAYUN.

4.1.3 Cma3ka nepefad peaykropa

B 60nblUMHCTBE CrlyYaeB B peAyKTopax NMpUMEHSIETCS KapTepHasi cMaska NyTeM OKyHaHus 3ybuaTbix
Konec B MacnsiHytO BaHHy. lpun 3TOM B KOpMNycC peaykTopa 3anaveatoT Macno u3 pacyeta 0,3....0,7 n Ha 1
kBT nepegaBaemMoli MoOWHOCTK ans 3y6uaTbix 1 0,7... 1 n Ha 1 KBT — aAns yepBsAYHbIX peayKTOpOB. YPOBEHb
Macna Jo/mkeH obecrneuvBaTb MOrpy)KeHue 3ybuaTtbiX Konec Ha rnybuHy 4...5 moayneit. TuxoxogHble
3ybuatble Koneca npwu HeobxoaMMocTH norpy>atoTt rnyoxe, HO He
6onee, yeM Ha 1/3 ux auameTpa.

Cma3zbiBaHVe NOALMMHMKOB 0BbIYHO OCYLLECTBASETCA MAC/sHbIM TyMaHOM 3a CYeT pa3bpbi3rnBaHms
Macna 3ybuatbiMm Konecamu. Mpu OKPYXXHbIX CKOPOCTSX 3ybuaTbix Konec MeHee 3...4 M/C MacnisiHble
6pbi3rn obpasyetcs cnabo. B 3ToM ciyyae NOALWMMHUKKN CMa3blBatOT KOHCUCTEHTHLIMU CMa3kaMu, U YTObLI
rycras cMaska He BbIMbIBaslacb
B MOJIOCTb PEAYKTOPa, MOALMMHUKKN OTAENSIOT OT HEE CreumasibHbIMU Maseyaep)XUBatoLWmMm Wanbamu.

4.1.4 OcHOBHblE NapaMeTpbl peayKTopoB

MoTpebutenbckue XapaKTePUCTUKN peayKTopos, OTHOCALLMXCSH
K ornpeeneHHOMy TUny, onpeaensioTcs cneayowumMmn napameTpamu:

- nepeaaToyHbIM uncriom U;

- K03(hDVLMEHTOM NONE3HOTO AEWUCTBUSA N;

- BpaLLaoWMM MOMEHTOM T, a TaKke AONYCKAaeMON KOHCOMBbHOM Harpy3KoW Ha BbIXOAHOM Bary.

O6LWMM KpUTEPUEM TEXHUYECKOrO YPOBHS peayKTopa B K/lacce eMy MoAobHbIX SIBASETCS yaenbHas
MaTepuanoemMKoCTb Qm, PaBHash OTHOLIEHMIO MaccChl pefyKTopa M B KI K BE/IMYMHE BpalLaloLero MOMeHTa
Ha BbixogHoM Bany Tt B H-M. [aHHbI1 noka3aTenb B 60MblUel CTENEeHW 3aBUCUT OT MOBEPXHOCTHOM

TBEPAOCTU 3ybbeB M AN PeAyKTOpOB C LEMEHTUPOBAaHHLIMU W 3aKaseHHbIMK 3yObSMM COCTaBNsSET
0,03...0,05.

4.1.5 O603HauYeHne CEpUHBIX PElyKTOPOB 0BLLIEMALLIMHOCTPOUTENTILHOTO NMPUMEHEHNS

MonHoe ycnoBHoe 0603HayYeHMe peayKTopa COCTOUT U3 CrieayroLmMX NO3MUMIA, YKa3biBaeMbIX B €ro
MapKUPOBKe CrieBa Hanpaso:

- TMN peaykTopa — Habop 6ykB 1 undp, coaepxawmx nHGOpPMauUmo 0 BUAE nepeaay B peayKTope,
UX KONMUYeCTBe, NOCNeAOBaTENIbHOM pPacrofioKeHUM OT BXOAHOrO Bana K BbixogHoMy, 06 obuem
Ha3Ha4yeHuu pegykTopa. CTyneHn obosHavaoT bykBamum B nopsiake Ux cnegosanus: Ll — unnmHapudeckas;
K — koHuueckasn; Y — uepBsyHasi. LincdpamMm ykasblBalOT KOMMYECTBO OAHOTUMHBLIX CTyneHel. byksa C
ncnonb3yeTcs Ans 0603HauYeHns COOCHOro peayktopa, Hanpumep, LI2C;

- rNaBHbIM napaMeTp peaykTopa. AN  UMAMHAPUYECKUX, KOHWUYECKO-LIMIIMHAPUYECKUX W
YEPBAYHBLIX PeAyKTOPOB NaBHbIM MApPaMETPOM SIB/ISIETCS MEXOCEBOE PACCTOSIHME TUXOXOAHOMW CTyMeHM
(ans
HEKOTOPbIX TUMOB LMANMHAPUYECKMX PEeAyKTOPOB — YKa3blBalOT CyYMMapHOe MEeXOCeBOe pacCTosiHue
cTyneHen). [nst KOHNYECKUX PeayKTOPOB MNaBHbIA MapaMeTp — BHELWHWUI AENUTENbHbLIN AMaMeTp Komneca;

- XapaKTepucTuKa 3auernneHunsi, A1 3BOSIbBEHTHOMO TWMa He YKasblBaloT, ANS 3auernsieHus
HoBukoBa cTasT 6yksy H;

- UCMosiHeHne, Ans naHueBoro UCNosiHeHMs CTaBsaT 6yksy O;

- HOMMHAsIbHOE NepeaaToYHOE YNCIO peayKTopa;

- BapuaHT c6opkm no MOCT 20373 — 94 B Buae umndp, 0603HaYaoLWMX CXEMY PACrONIOXEHUS KOHLIOB
BXOAHOMO M BbIXOAHOro BanoB (11 — KoHUbl 060MX BanoB LMAMHAPUYECKOrO peayKTopa pacronoXeHbl
CrpaBa Mo OTHOLLIEHMIO K OCHOBHOMY HarnpaB/fieHWto NOTOKa nepefaBaeMoil MOLWHOCTY; 22 — oba cnesa; 12

- BXO/ZIHOI CrpaBa, BbIXOAHOW cneBa; 21 — BXOAHOM CreBa, BbIXOAHOM CripaBa, U T. 1.);

- UCMOJTHEHME KOHUA BxoaHoro Bana (L — unnmHapuyeckoro Tvna; K — KOHM4YeCkoro Tvna);

- UCNOJTHEHWE KOHUa BbixogHoro Bana (L, — umnmHapuyeckoro Tuna; K — koHMyeckoro tuna; M — B
Buae 3ybyaTtoii nonymydTbl; Mn -
C MOJIbIM BbIXOAHLIM BA/IOM, MMEIOLLMM LLSIMLEBbIN Y4aCTOK);

- KAMMaTM4YeCKoe WCrosHeHMe W KaTteropus pasmewieHnss no FOCT 15150 — 69 (Y3 - ans
MaKpPOK/IMMaTUYECKOro paiioHa C YMEPEHHbIM KIIMMATOM B HEPErysipHO OTarn/IMBaeMbIX MOMELLEHUSIX, U T.

n.).



B COKpALLEHHOM 0603HaueHnn YyacTb nosuuuit MOXET 6bITb
OnyLLEeHa, NPV 3TOM MO3ULIMK, OTMEYEHHBIE 3HAUKOM e, ABNAIOTCA 06A3aTENbHBIMU.

MpuMepbl yCnoBHOro 0603Ha4eHs peayKTopoB:

Pegykrop LI3Y-200-125-12KY2 FOCT P 50891-96 — tvin LL3Y (UMAMHAPUYECKUIN TPEXCTYNEHYATBIN,
YHUBEPCA/bHBIN); MEXOCEBOE PACCTOSIHUE TUXOXOAHOW cTyneHn 200 MM; nepedatoyHoe uucno 125;
BapuaHT cbopkn 12; K — C KOHMYECKMM KOHLIOM BbIXOAHOrO Bana; Y — KAMMaTU4yeckoe UCMOoSHEHne; 2 —
KaTeropmsi pasMeLleHus;

Peagyktop KL2-250-80-42 [OCT P 50891-96 — 7Tun KU2 (KOHWYECKO-LIMIIMHAPUYECKNIA
TPEXCTYMNEHYaThIN); MEXOCEBOE pacCTOSIHUE TUXOXOAHOW CTyneHu 250 MM; nepepatoyHoe umcnio 80;
BapuaHT cbopku 42.

Pegykrop Y2-160-248-12 FOCT P 50891-96 — Tvn Y2 (YepBAYHbIN ABYXCTYNEHYATbLIN); MEXOCEBOE
pacCTosiHUE TUXOXO0AHOM CTyneHn 160 MM; nepeaaToyHoe Yncro 248; BapuaHT cbopku 12,

4.2 Mopsaok BbINOIHEHUA PaboTbl

4.2.1. WNcnonb3yss ycnoBHble 0603HayeHust n3 Tabn. 2, v306pasvMTb KMHEMATUYECKYIO CXeMy
peaykTopa no obpasuy puc. 1. 0603HaunTbL UncbpamMm HOMepa Konec, a Takke HoMepa Banos.

4.2.2. NpoBeCT 3aMepbl FEOMETPUYECKUX NMAPAMETPOB peayKTopa 1 ero Aetanei. PesynbTaTbl 3aHECTU
B Tabn. 12 ans UMAMHAPUYECKOro uam B Tabn. 13 ans yepBsYHOro peayKTopa. 3HayeHust aw U h yTOUHUTL No
MOCT 2185 — 66, 2144 — 76, 24386 — 91 B COOTBETCTBUM C PSIAOM:

63, 71, 80, 90, 100, 112, 125, 140, 160, 180, 200, 224/225 (3Ha4yeHMe B UncnuTene — A1 MEXOCEBOro pacCTOsHMS,
B 3HaMeHaTene — Ans BbicoTol ocn), 250, 280, 315, 355, 400, 450, 500, 560, 630, 710, 800, 900, 1000 Mm.

4.2.3. Bbluncnuntb napameTpbl peaykropa BO BTOpOM yactu
Tabn. 12 (13).

4.2.4. Tlo pe3synbTaTaM pacyeToB 3amnofIHUTb TEXHUYECKYKD XapaKTepUCTUKY peaykTopa,
npvBeaeHHyto B Tabn. 14.

6.2.5. Mo npumepy puc. 8 n3o6pa3nTb KOHCTPYKLMIO OAHOMO 13 Banos (Mo BbIbOpy npenoaasaTens)
C 3aKpenfieHHbIMU Ha HeM AeTansMu: 3ybuaTbiMn Konecamu, NOAWMMHUKAMK, BTyIKaMu U Ap.

Tabnuua 12

N3MepeHMsi HA LMIMHAPUUYECKOM peayKTope

MNapameTpbl Nnepegay I cTyneHb II cTyneHb III cTtyneHb
2 Vo) z Z z %

Yncno 3y6bes

LLnpuHa koneca b, mm
JnuHa 3y6a koneca |, mm
MexoceBoe pacCTosHME ay', MM

MeX0oCceBoe pacCTOsIHUAE dw, MM,
no NOCT 2185 — 66

MpucoeanHuTENbHBIE pa3Mepsl BxogHov Ban BbixoaHol Ban
Ovametp d n annna | ds = dr =

KOHLIEBOrO yyacTka Bana, MM | Iy = It =

Boicota ocu Bpawerust h', mm | hg' = ht' =

BbicoTa ocu BpateHus h, mm, he = hy =

no NOCT 24386 — 91

PacueTbl N0 LUIMHAPUYECKOMY PEAYKTOPY

MNapameTtp I ctyneHb IT ctyneHb III ctyneHb
MNepeaaToyHOE YMCNo U1=22/71= Up=24/Z3= Us=Z6/Z5=
Yron HaknoHa fiHun 3yba [, ;o ;o
" =arccos(b/I) Py = B> = B3 =
Moaynb pacyeTHbIN . o o
m'=2a,,.cosfB'/(z,+Z,) M= M= Ms=
Moaynb no FOCT 9563- M= My= Ma=

80 (Tabn. 18)




YTOUHEHHBIV yron
HaK/IOHa NIMHMK 3y6a

m(z,+2,)

B =arccos
2a,,

B, =

Bs =

[onycTuMmblii
BpaLLaloLLMii MOMEHT T
Ha BbIXOIHOM Basny
(Tabn. 29)

O6buwee nepeaaTouHoe
yucno pefykTopa

MpoaomkeHne Tabn. 12

YacToTa BpaleHns Ngex
BbIXOAHOI0 Basa npu

BpaLLEHNs1 BXOAHOrO
Bana N,, = 1500 06/MuH

HOMWHasIbHOM YacToTe n

[onyctmasa MOLLHOCTb

pesyKTopoM

NBLIX , nepeaBaeMas NBMX =

Oéwwin KNA peayktopa
(B35iTb AaHHble 13 Tabn. 16)

BXOAHOM Bany

MowHocTb Ngx Ha N

W3MepeHUsl HA YepPBAYHOM peayKTope

MNapameTtp

I cTyneHb

II cTyneHb

Yucno 3axoaos 1=

I3 =

yepBsaka
Yucno 3y6bes yeps.
Kosieca

2=

4 =

OnvHa yepssika |y,
MM

LLunpuHa koneca b,
MM

OceBoM wwar p, MM

MexoceBoe
paccTosiHue ay’, MM

MexoceBoe
paccTosiHue dw, MM,
no NOCT 2144 — 76

MpucoeanMHUTENbHbIE
pasMepbl

BxoaHow Ban

BbixoaHowW Ban

Ovametp d 1 anuHa
| koHuEeBOro yuacTka
Bana, MM

ds =

Is =

Ir =

BbicoTa ocun
BpalLeHns h', MM

hs' =

ht' =

BeicoTa ocu
BpalleHns h, Mm, no
OCT 24386 — 91

hs =

hr =

Tabnuua 13

Mpoaomkenne Tabn. 13

PacueTtbl No YepBSA4YHOM peAyKTopy

MNapameTtp I ctyneHb II ctyneHb
MNepepaToyHoe YMcno U1=22/21= Up=Z4/23=
Moaynb pacyeTHbI, MM

m'=p/n




Moaynb no NOCT 19672-74 (tabn. 30), MM mi= my=
KoathdrUMEHT anamMeTpa YepBAKa PaCHETHbIN, . L
mm Q= (2a,/m)—z, %= 492=
KoahdrumeHT anameTpa YyepBsika NPUHSTLIN - -
(Tabn. 31), MM 9 92
JlonycTMBbIi BpaLLAoLLMiA MOMEHT Tt Ha Bbl- T
=

X0A4HoM Bany (T1abn. 29)
Obuiee nepeaaToyHOE YNCIO peayKTopa U=uu,=
YacToTa BpalleHUs Ngyx BBIXOAHOMO Bana npu
HOMWHasIbHOM YacToTe BpaLleHUsl BXOAHOMO n,.=n, /U=
Bana N,, = 1500 o6/MuH
Jonyctmas mowHocTb Ny , Nepenasaemast _ _

Y H e pea NBBIX _TTnBBIXTtlso -
peayKTopoM
Ooéwwin KNA peayktopa n=n1n _
(B359Tb AaHHbIE U3 Tabn. 16) 1
MowuHocTb Ngx Ha BXOAHOM Bany N,, =N, /n=

TexHUueckas XxapaKkTepucTUKa peaykKTopa

O603HayeHne peaykTopa
no FOCT P 50891-96

Yucno cTyneHeit nepeaay

KOHCTpyKTMBHas cxeMa peaykTopa
(pa3BepHyTas, cooCHas, 3auenneHuns B
OfHOM MM B PasHbIX MJIOCKOCTSX)

O6uwee nepegaTtouHoe uncno U

O6wmii KNA n

BpaLLatoLLmii MOMEHT Ha BbIXOAHOM Basy
Tr, HM

YacToTa BpalleHna BbIXOAHOro Baa

N,,.x » 06/MUH

MpuBoanTCA OT ABUraTens B AuanasoHe | TvN
yacToT BpalleHns 1500 06/MuH N =
(BbIbpaTh ABUraTens no Tabn. 17) N =

MexoceBoe paccTosiHUE 06LLEee dws, MM

BbicoTa ocelt BpalleHWsi HaZ, OMOPHON
nnockocTblo h, MM

Tabnuua 14

MpoaonmxeHue Tabn. 14

Tabnuua 15
3aBMCMMOCTb 4OMYCTUMOIO Bpallaollero MOMeHTa
Ha BbIXOQ4HOM BaJly OT €ro gMaMeTpa
dr,mm | Ty, Hm | dr, mm | Tr, Hm | dr, mm | T, Hm | dp, MM | T, Hm
18 31,5 35 250 70 2000 140 16000
20 45 40 355 80 2800 160 22400
22 63 45 500 90 4000 180 31500
25 90 50 710 100 5600 200 45000
28 125 55 1000 110 8000 220 63000
30 140 60 1120 125 11200 250 90000
Tabnuua 16
Moaynu uepBayHbIx nepegad (no NOCT 19672-74)
L pin 1; 1,25; 1,6; 2; 2,5; 3,15; 4; 5; 6,3; 8; 10; 12,5; 16; 20; 25
(npeano4TuT.)
11 psp 1,5; 3; 35 6 7; 12
Tabnuua 17
KoadpdpuumeHTnl gnamerpa uepsska (no NOCT 19672-74)
Ipsan

(npeano4TuT.)

6,3; 8; 10; 12,5; 16; 20; 25

1T pan

7,1; 9; 11,2; 14; 18; 22,4




4.3 KOHTpOJIbHbI€ BOMPOCHI

KakoBo Ha3HayeHuWe peayKTopa B Npusoae?

C KaKMMU y3n1aMmn pefyKTop MOXET COEAMHSTLCS Ha BXOAE W BbIXOAE W KaKoW BUA COeAVMHEHUS Afist
3TOro NpuUMeHsIeTcs?

MepeuncnuTe y3nbl U AeTanu, U3 KOTOPbIX COCTOUT peayKTop. KakoBO MX Ha3HayeHue?

Knaccudunumpyite getanu nepeaay AaHHoOro peaykropa.

YeMmy paBHa nonHas BbicoTa 3yba B gonsix moaynsi?

YTto pgaeT cTyneHyaTtas opma Bana?

Kak Ban ycTtaHaBnMBaeTCs B peaykTope?

Kak Ha Bany kpensitcs 3ybyaTtble Koneca?

Kakol yyacTok Bana ucnbiTbiBaeT gechopMaLmio KpyyeHns?

Ha kakux ydacTkax Ban nogsepxxeH gedopmaumm nsrnba?

KakoBO Ha3HauyeHue MoAWMWMNHUMKOB B peayktope? K KakoMy TuMy OHWM OTHOcATCS? O60ocHyMTe
Ha3BaHWe Tuna NOALIMMHUKOB.

O6bsiICHNTE Ha3HaYeHWe KpblWeK NOALMMHUKOB, €CTb /I MEXAY HUMKU OTinyme?

Kak perynvpytoT 3a30pbl B NOAWNMHUKAX?

Kakumn kadecTBamMu AOMKHbI 06nagaTh KOPryCHble AeTanmn?

MoyeMy Koprnyca peayKkTopoB AenatoT pa3beMHbIMU?

MpeanoXxute TEXHONMOMNIO N3roTOBNEHMS U COOPKKU Kopryca peayKTopa.

Kak 0obuTbCs TOUHOro COBMELLEHUSI Pa3beMHbIX YacTel Kopryca peaykTopa?

Kak geTtanu kopnyca coeamHsoTCs Mexay coboin?

Kak Koprnyc peayKkTopa KpenuTcs K pame?

Kak B peaykTope OCyLLeCcTBNAETCS cMaska 3ybyaTbIx Konec
M NOALNIMHUKOB?

Kyaa 3anvmBaeTtcs cMaska?

Kak onpeaenntb ypoBeHb CMa3Kun B peayKTope?

Kak cnutb oTpaboTaHHyto cMasky?

Kak npoBecT oCcMOTp COCTOSIHWUS nepeaad 6e3 pa3bopku peaykTopa?

Kakosbl JOCTOMHCTBA " HeaoCTaTKu YepBAYHbIX peayKkTopoB
B CpaBHEHUU C 3ybyaTbiMn?

KakoBbl MaTepuasbl YepBsika U YepBsS4YHOro Koneca?

Kakne KOHCTPYKTUBHbIE MEpPbl NPUMEHSIIOT ANS YBENMYEHUS TENI00TAAUN B YEPBAYHbIX peayKTopax?

Kakne pasmepbl MMetoT 3HadeHne ans cbopku pepgykropa?

Kakue pa3mepbl nMeroT 3HaueHune ans coeanHeHus peaykTopa
C Apyrumu yanamu (aBuraTenemM, Mycdtamu, pamon)?

Kakne npucnocobneHns uMeeT peayKTop Ansl ero nepeMeLleHnst NpyM MoHTaXHbIX paboTax?

Mepeuncnute ncxogHble AaHHbIE, HeobxoaMMble AN NPOEKTUPOBaHNS peayKTopa.



