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1. TEMATHKA KOHTPOJIbHOM PABOTHI
Pemenne TeopeTMUECKMX M IPAKTUYECKHUX 3a4ad 10 HM3YyYEHHBIM
paznenam AUCHMIUTMHBI «be3onacHoCTh oTpaciu B TexHochepe».

2. LIEJIb Y1 3AJIAYM KOHTPOJIbHOM PABOTHI

KonrponbHast pabora 11 3a04HOi (OopMbI 00yUdEeHUs MPEACTaBISIET
co0oil pemieHne 3aja4 MO W3YYEHHBIM pasJellaM IUCHUIUIMHBL 3anada
KOHTPOJIBHOW pPabOTBI — CHCTEMAaTH3aLMs, 3aKpPEIUICHHE W YIIyOJeHHue
TCOPETHYECKNX 3HAHMH 10 aucuuiuinHe «be3omacHOCTh OTpaciu B
TexXHOC(epe», YMEHNE UCTIONb30BaTh (PU3MIECKUE 3aKOHBI M HOPMAaTHBHbIC
aKTBl JJISI ONpEAENEHHs WCTOYHHKOB OIIACHOCTH Ha pabouymx MecTax.
BeinosiHeHHe KOHTPOJIBHOW pabOThl CIOCOOCTBYET MPUOOPETEHHIO OIbITA
no QopmupoBaHuto cuctembl ynpaieHus OT Ha  KOHKpETHOM
MPENPUSITHN.

3. BBIFOP BAPUAHTA KOHTPOJIbHOM PABOTHI
Homep BapmaHTa U1 BBINOJHCHHS KOHTPOJHHONH paboOThl paBeH
MOPSAKOBOMY HOMEDY CTYIEHTa B CIIMCKE IPYIIIBI IIFOC OJUH.

4. COJIEPXKAHUE Y O®OPMJIEHUE KOHTPOJIbHOU PABOTHI

KonrponbHas paborta 10KHA COOepKaTh:

Tumyabubili aucm yCTaHOBICHHOTO oOpasua (Impwi. A) ¢ MOINHUCHIO
CTYyIICHTA.

Cooeporcanue, TAE OTpaXaeTcsl MEPEYEHb BOIPOCOB, COJCPKALIUXCS B
KOHTPOJIBbHOI paborTe.

Beeoenue, rie oTpaxaroTcs Ied U 3a7ja9d KOHTPOJIBHON pabOTHI.

Huousuoyanvnoe 3adanue, TAE W3IATalOTCS OTBETHI HA BOIPOCHI
KOHTPOJIBbHOM pabOThI B COOTBETCTBUH C BAPUAHTOM.

Cnucox naumepamypvl - TpPH HANMHCAHUM KOHTPOJIBHOW pPabOTHI
HE0OX0/IMMO HUCIIOIb30BaTh HAYYHO-TEOPETHIECKHE UCTOUHUKH (YUEOHHKH,
yueOHble 1ocoOusi, VIHTEepHEeT - calThl M T.II.), KOTOpbIE PEKOMEHIYIOT
MPENoIaBaTeN! 110 U3y4aeMbIM JIUCIUTUTHHAM.

Texcr nomxeH ObITH OGOpMIIEH B TeKCTOBOM penakrope Word for
Windows Bepcun He Hike 6.0. Tun mpudra: Times New Roman Cyr.
pudt ocHoBHOTO TEeKCcTa: 0OBIUHBIN, pasmep 14 nT. IllpudT 3arosoBkoB
pa3zenoB: MOMYKUPHBIH, pazMep 16 nT. [pudT 3arooBKOB MOIpa3aEIoB:
MONY>)KUPHBIHA, pasmep 14 nr. MeXCHUMBOJBHBIM HWHTEPBal: OOBIYHBIH.
MeXCTpOUHBI ~ HMHTEpBaX: OAWHAPHBIH. DOpMynbl JOKHBI  OBITH
odopmiensl B pepaktope popmyn MathType u BcTaBiieHbI B IOKYMEHT Kak
00BexT. Pasmepsr mpudra mis dopmyn: - oObuHBIN - 14 0T, - KPYIHBINA



unaexc - 10 nt; - Menkuil uHAEKC - 8 NT; - KpynHbIH cumBoa - 20 mnrT; -
MEJKUH CUMBOI - 14 mT.

Wnnroctpanuy  AOJDKHBL OBITH BCTaBJIEHBI B TEKCT. TeKCT oTdeTa
BBITIOJIHSIETCSL Ha uctax gopmara A4 (210x297 mm) 6e3 pamku, codmonas
CledyIolIe pa3Mepsl MmoJel: Jesoe - He MeHee 30 MM, MpaBoe - He MeHee
10 MM, BepxHee - He MeHee 15 mm, HIDKHee - He MeHee 20 MM. CTpaHHIBI
cleyeT HyMepoBaTh apaOCKuMU IU(pamMH, coOMoAas CKBO3HYIO
HyMepanuio 1o BceMy TeKCTy. Homep cTpaHMIIBI NPOCTaBIAIOT BHU3Y
CTpaHUIIBI OT IIEHTpa 0€3 TOUKH B KOHIIE.

5.3AJIAHUE HA BBIIIOJIJHEHUE KOHTPOJIbHOM PABOTbI

1. Paccuntath peXuMbl pabOTBI M HapaMeTpsl JUTEHHOW medu co
CIeIYIONMMH AaHHbIME (Tabu. B1, npui. B).

2. Ompenenuth napaMmeTpsl pe3nOoBoro coenunHeHus (Tabn. B2, cwm.
npui. B).

3. PaccuuTars mapaMeTpsl JOKaibHOW BHOpanuu (Tadmi. b3, cM. mpui.
b).

4. BeImonHuTb pacuer 3aIIUTHOTO OTPaKICHUS
MeTayutooOpabaTsiBatomiero ctanka (Tadmn. b4, cm. mpui. b).

5. PaccunTarh IIpOM3BOANTENBHOCTh OOIICOOMEHHOW BEHTWISIMU Ha
ydacTke OOpaOOTKM JeTald W HAaWTH Maccy IIbUTH, BHIOPAcHIBAEMYIO B
arMoc(epy nocie ounctku (tabn. b5 — b13, cm. npui. B).

6. XOJ1 BBIITOJTHEHW A KOHTPOJIbHOU PABOThI

6.1. Pacuem pedcumog pabomul u napamempos iumenHoul neyu
IIpy BBIMONHEHHMH TEPBOTO  3aJaHUS  KOHTPOJBHON  paboTHI
HEOOXO/IMMO pacCYMTaTh PEXKUMBI PaOOTHl M HapaMeTphl JUTEHHOW Hedu
yKa3aHHOTO Buja. Huke nmpuBeneHsl anropuTMbl pacdera Kakaoro U3 Tpex
BCTPEYAIOLINXCS B 3aJaHUH TUIIOB JINTEHHBIX MEYEH.

6.1.1. Ancopumm pacuema uHOYKYUOHHOU MULENbHOU Neyu
1. [lone3nast eMKOCTh THUIJIS, T

G= (T1 +T, ) I1,
rane 71 u T» — NPOJOJDKHTEIBHOCTh IUIABKHM, & TAKKe 3arpy3Kd U
pas3MBKH 1euu, 4; I1 — MPON3BOAUTEILHOCTD IIEYH, T/4.
2. O6BeM KHAKOTO METaIlIa B TIEUH, M°

v,-S

Y
[JIE Yy — IWIOTHOCTH KMAKOTO MeTaa, T/M° (tabn. B1, npun. B).



3. BHyTpenHwuii iuametp turis, M (puc. 1)
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rae B — kosddurmentT, 3aBucsmuii ot eMmxoctr neun: B = (1,5 — 2)
s G<11;B=(1,35-1,5mm1G=(1-3)1; B=(1-135) mma G>3 .
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Puc. 1. K pacuery nHAYKIIMOHHOH TUTEIBHON NeUn

4. BricoTa MeTaJljla B TUTJIE, M
h, =Bd,.
5. TonmuuHa CTEHKH THIIISL, MM
mpu G<0,5T
S = (0,25—0,3)d0,
npuG=(05-3)r
s, =(0,15-0,25)d,,
npu G >3 T
S, = (0,1— 0,15) d,.
6. Tonmmua W30IAMMOHHOTO ciOsl acOecta MEXIy THIVIEM |
HHIYKTOPOM, M
S2=0,005 i G <3
S; = (0,005—0,01) qus G = (3—15) 15
S; =(0,01—0,015) must G > 15 1.
7. BHyTpeHHU THaMeTp HHAYKTOpa, M
D, =d, +2(s,+5,).
8. Ilosie3Has TeroBast MOIIHOCTb, BBIIGIISIOMIANCS B cajke, KBT
Pnox/ =Wme0p I 4

r7ie Wieop — TEOPETHUECKUH YACNBHBIN pacxos 3Hepruu, KBT-u/T (cm.



tabn. B1, mpuin. B).
9. AKTHBHAsI MOLIIHOCTD T1€4H, KBT
P

non

mepm
1€ Nrepw — TepMuueckuid KI1/1 neun, paBusiit 0,7—0,9.
10. MuHMMaibLHAas 4acTOTa IIUTAIOMIEr0 ToKa, Iy
fon = 25-10° P,
b, de

TAe Py — YHACTBHOE DJIEKTPUYIECKOEe COMPOTHBICHHE caiku, OM-M;
[y — OTHOCHTEIbHAs MAarHWTHAas MPOHUIAEMOCTh cajku; Oc — auamerp
canku, M (st xkuakoro meramwia d. = do (eMm. puc. 1), qms Metannonoma B
KadgecTBe mapamerpa d. IpIHUMAETCs CpeHUH pa3Mep KycKa MeTallia).

Pacyer MUHMMaNbHON YaCTOTHI MHTAIOMIETO TOKA BBITIOIHACTCS IS
CIEAYIOIIMNX XapaKTePHBIX YCJIOBHM: TUredb 3alOJIHEH TBEPAOW IIMXTOM,
obnaziaet ¥ He 00J1aaeT MAarHUTHBIMH CBOWCTBaMU (JIJIsL CTAJIM M YyT'YHA), U
JKUJIKMM METaJIOM.

A. Turenp 3amoyiHeH TBEpAOH MKUXTOH. BriOupaeM cOOTBETCTBYIOIINE
Temneparypy 1, yHAelIbHOE JIEKTPUYECKOE CONPOTHBIECHHE Py U
OTHOCHUTEJIbHYIO MarHUTHYIO IPOHUIIAEMOCTb Ly 110 Tabi. B2 (cMm. mpui. B),
CpeqHHi pa3Mep KycKa MeTayuia MpuHuMaeM paBHEIM 0,2 M.

b. Turens 3amonHeH TBepAod wwuxTodM ¢ TeMmmeparypoi 800 °C
(ycioBue BBITOTHACTCS TOJBKO UL YyTyHA WIH CTANH, cM. Tabn. B2, mpun
B).

B. Turenp 3anoiHeH >KUIKAM MetawioMm (cM. Tabn. B2, npun. B).
JlmaMeTp caiku B 3TOM CiIydae paBeH BHYTPEHHEMY JHAMETpPy TUTIIS.

CornacHo 3amaHuio yactota Toka — 50 ['m, HO meus noimkHa paboTaTh
Ha pexume ¢ “00J0ToM” (C METAIIJIOM, TIOCTOSIHHO HaXOJSIIIUMCS B TIEUH),
T. €. B HE¥l MOCTOSIHHO HAaXOJUTCS XUJAKUN MeTasll, B KOTOPBIH 100aBIsIOT
MeTautoyioM. Bennunua “6osorta” mpumepro 60—65 % o0mieit emrocTH
neyu.

11. BeicoTa HHAYKTOpA, M

h, = (0,7 —1,3) h,.

Jns medeil MOBBIIEHHOM YacTOTHI BBICOTA MHAYKTOpa OoJblie
BBICOTBl Me€TajUla B TUTJe, AN Meuedl MPOMBIIUICHHON 4YacTOThl OHa
MEHBIIIE BBICOTBI METalJIa B TUTJIE IPUMEPHO Ha 15 %, T. e.

h, =0,85h .

12. I'my0OuHa IPOHMKHOBEHUS TOKA B CA/IKY, M



A, =503

rae f — gacToTa TOKa muTaromiero nHIAyKTOP, I'1I.
13. HanpsikeHHOCTh MATHUTHOTO TMOJIS B UHAYKTOpE, A/M

e —
k5 6’ ZdOhM ’\/p.wp’,w f A.w ’
rac ks — KO3(1)(1)I/H_[I/ICHT, yLII/ITI)IBaIOHII/Iﬁ CaMOMHAYKIHIO u

B3aMMOHWHYKIMIO MEKIY HHIYKTOpOM W caakoid, ks = 0,85-0,95; 4, —
NOMPAaBOYHBIA  KOI(M(QUIMEHT AaKTHBHOM MOIIHOCTH, YYHTBIBAOLIMI
KPUBH3HY METAIIMYECKON CajKd B THIJC M 3aBHCSIIMA OT OTHOIICHHUS
JaMeTpa CaJKH K riyOruHe MPOHMKHOBEHHS TOKa B Hee, T. €. do / A, (puc.
2).

14. TommuHa CTEHKHM HMHAYKTOPA, MM, OINpEACNSeTCS W3 YCIOBHUIA
MHHHMAJIbHBIX TIOTEPh aKTHBHOI MOIITHOCTH B HHIYKTOpPE

3
s,, = 1,3-10°-A .

15. [loTepu aKTHBHOI MOIIHOCTH B HHAYKTOpE, KBT

P, = 62-10°H*D,h,Jpu,f - 4 :
k3.ll

T Pu — YACTBHOE BIIEKTPUYECKOE COMPOTUBICHHE MEIHOTO
UHAYKTOPa, Py = 2-1078 OM'M (cMm. Tabn. B2, npun. B); pu, — OTHOCHTENbHAs
MarHuTHasE MPOHUIIAEMOCTh MaTepHalla MHIYKTOpa; Ay — IOIPaBOYHBIN
K03((UINEHT aKTUBHON MOIHOCTH, YYMTBHIBAIOIINI KPUBU3HY UHIYKTOPA
corimacHo otHOmIeHHIO Dy/A,, (puc. 3), IS MEAHOTO HWHAYKTOpa
Aoy = 0,013; Ky — K02 GHIIHEHT 3am0HEHUsT HHIYKTOPa, paBHbrii 0,7-0,9.

16. PeakTiBHas! MOLIIHOCThH B HHIIYKTOPE, KBap

P, = 6,2-10°H’D,h, R, :
k

.U

rie Ry, — momnpaBouHblii KOI(PQPUIMEHT pPEaKTHBHONW MOIIHOCTH,
VUUTBHIBAIOIINN KPUBH3HY HHIAYKTOPA, OMNPEACNSAIOT 10 IITPHUXOBBIM
JIMHUAM JJ1s1 pa3nuuHbix Dy/A, . (eM. puc. 3).
17. O6mias akTUBHAsI MOIIHOCTh, KBT
Paa :Pa +Pa,u'
18. O06mas peakTHBHAS MOIIHOCTD, KBap
P”_p = Pp_(, + Pp_3 +P

pu’
19. [NomHast MOITHOCTH CUCTEMBI HHAYKTOP-caaka, KB-A

_[p 2 2
P =,/P,, +P0_p .
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Puc. 2. IlonpaBounsle K03 ()HHUIHEHTHI Puc. 3. ITonpaBounsle kK03 HUIIEHTHI
AKTUBHOW M PEAKTUBHOM MOIIIHOCTH JJIst AKTHBHOW U PEAKTUBHOM MOILITHOCTH ISt

caiKu UHAYKTOpa

20. Tox B mHAYKTOpE, A

[leup mopkmIOYarOT K  TpaHCPOpPMATOPY C  MaKCHMaJIbHBIM
HanpsokeHueM 2430 B, mnaBHOCTH — pEeryjlMpoOBaHMsl  JIOCTHTalOT
MepeKITIoUeHUEeM Ha pa3iindHble cTyreHd (10 crymenei).

1=10° Lo |
u
rne U, — HanpsbkeHne Ha MHAYKTOpe, B.
21. Yncio BUTKOB B HHAYKTOpE

W=Hh".
J

22. llar Butka uHayKTOpa (puc. 4), M

h

T=—,

w
23. Bricota TpyOKH MHAYKTOpA, M

h =1k

mp 3ut
24. TommuuHa H30JIAIUU MEXIY BUTKAMU, M
Mor =T,

uzon

25. HampspkeHue TOKa MEX/y BUTKaMH HHIYKTOpa, B



0, 2Y

W
26. Hampspxerne Ha | cM H30ISIMA MEKIY BUTKamu, B
U
Ul;O = 1.1072 h £ ’

uzon

Jomyckaercs He 6osiee 200 B Ha 1 cM u3omnsnuu.
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Puc. 4. K pacdery 1mara BUTKa HHIYKTOpa:
1 — Turens; 2 — acbecT; 3 — KBapIMTOBast 0OMa3Ka;

4 — MHAYKTOP; 5 — MEXBUTKOBAs H30JISIHS

27. lllupwHa TpyOKH HHAYKTOPA, MM
Pazmep TpyOKH B MONEPEYHOM CEYEHHH OINpPEACISCTCS U3 YCIOBHS,
TIpM KOTOPOM IIOTHOCTh TOKA | JIOJKHA OBITH He Gostee 20 A/Mm?

41
S= —
T

28. EcTecTBeHHEII yToI COS ¢ IMeqn

COoS —Po'a
¢ PD-

29. EMKOCTb KOH/IeHCaTOpHOU OaTapen, MKkD
9
Co R,,10
= =,
2nfU;
rae Uy — HanpspKkeHue Ha KoHJeHcaTope, B.
MoutHoCTs KOHACHCATOPHOU OaTapen P. B KBap JOJDKHA OBITH paBHA

o01Ielt peakTUBHOM MOITHOCTH, T. €. P. = Pop. Torma KOHTYp «HHIYKTOP —
KOHJIEHCAaTOpHAs 6aTapes» pacCYUTHIBAIOT HA MOJTHYIO MOIIHOCTH CHCTEMBI

10



P,, a mogBoAAIIyIO 3JIEKTPUYECKYIO JIMHUIO — TOJBKO Ha OOIIYI0 aKTHBHYIO
MOIIHOCTh P,,.. HampsbkeHne Ha KOHIEHCaTOpe NPHHUMAEM pPaBHBIM
HaIpsHKEHUIO BBICIIEH CTYNeHH TpaHcopmMaropa, T.e. 2430 B.

30. O61iee ceyeHre MarHMTOIPOBOJIOB, M2

U

Q.= 224’

rae B — MHOYKIUS B MarHUTONpPOBOJE, Bo/M2, npu yvacrore 50 '
B=0,6-1.

31. Ceuenne 0THOTO MarHUTOIIPOBOJA, MM2

q, =10° %
rae Nyr — 9HCII0 MAKETOB MAarHUTOIIPOBOIA BOKPYT HHAYKTOPA.
HCXOH’I U3 BCIHUYUHBbI qu, HOH6Hpa}OTCH JJIMHAa W [IMpUHA
MAarauTonpoBoJa, MM.

6.1.2. Ancopumm pacuema uHOYKYUOHHOU KAHATbHOU neyu
1. Tone3Has TerIoBas MOIIHOCTD, NIEPEAABACMas JKUIKOMY METaILY,
kBt

an = qmeopAtH’

IA€ Oreop — TCOPETUUYECKUN YJIENBHBII Pacxo]] 3HEPIUU Ha IEpErpeB
Mmeramia Ha 1 °C, kBT 4/t (cMm. Tabn. Bl, mpun. B); A t — temneparypa
neperpeBa Metaiua, °C; I1 — mpou3BoIUTEIHHOCTD MIEUH, T/4.

2. AXTHUBHAs MOIIHOCTE Ieuu, KBT

P

P = nou
a L
nmep,w
TJI€ Trepw — TepMuaeckuit KITJT meat, Nrepw = (0,85 — 0,95).
3. AKTHBHAsi MOIHOCTb MH/YKIIMOHHOM eMHHUIIbI, KBT

P
Pruo =
a.uno N

rre N — 9nciio MHAYKIIMOHHBIX €MHHUI] Ha TIeYN.
4. I'myOuHa IPOHUKHOBEHHS TOKA B )KUIKUH METallI, M

A, = 503 |2

uf
IZie p — YACJIbHOE 3JIEKTPHYECKOE COIPOTHBICHHE XHUAKOTO MeTalia,
Ovm'M (cMm. Tabn. B2, mpun. B); pu - OTHOCHTenbHAsE MarHUTHAS

MPOHHUIIAEMOCTDb BBIIUIABIIAEMOTO MeTaia; f — 4acToTa NMUTAKOIIEro TOKa,
T'm.
5. ®opma NonepevHoro CeYCHUs KaHaaa

11



I[J'DI pacuy€Tta NPUHUMACTCA KaHall HpﬂMOYI‘OJ'ILHOﬁ (bOprI CO
CIEAYIOIUMY IapaMeTPaMHU:
UprHa KaHaJia, MM
b, =A,;

BBICOTA KaHAJa, MM

- (L5-3);
pamuyc 3akpyrieHuil npuasaTh I, = 20 mM. Torja miomazab MONEPEYHOro
cedyeHHs KaHala, MM?

S.=bh — 0,86r2.
6. CeueHre MarHUTONPOBOJA, CM?

P W10°
S, =0,3,[2ma_——_
Bj, f cos¢

rne W — OoTHOIIEHHWEe MacChl CTAIM MArHUTOIMPOBOJA K Macce MeIu
nepBu4HOM Karymku (5-25 — mpH  BO3AYIIHOM MPHHYIUTCIHLHOM
oxmaxaeHun katymkn, 0,9-1,3 — npu BonsHOM); B — MarHuTHas HHIYKIAS
B MarHUTONPOBOJIE, mpuHKMaeM 1,5 Ti; j1 — AomycTUMAs TIIOTHOCTh TOKA B
Katymke, A/MM? (OpuHMMaeM j; < 4 IIpH BO3AYLIHOM HPUHYIMTEILHOM
oxnaxzaeHun U j1 = 20 mpu BOASHOM); COSG — KOIDPHUIMEHT MOIIHOCTH
MHIYKIUOHHOW eAuHHIBl (Uil TPEIBAPUTEIBHBIX PACYETOB MPHHATH
cos¢ = [0,6-0,75] nnst uyryna; cos¢ = [0,4-0,5] asst anmoMuHuS).

7. luamMeTp cepaeYHUKa MarHUTOIPOBOAA, MM

_E 4SMT
Mr ’
ke V=
rac kd — KOS(b(I)I/IHI/IeHT 3allOJIHEHUA OKPYXXHOCTU CCPACHHHUKOM;

ks = (0,78-0,88).
8. HapyxHblil TuameTp nepBUYHOM KaTYIIKHA, MM
d,=d, + 2s
TA€ Skar — TOJIIMHA KATYLIKH, 3aBUCALIAS OT YMUCIA PAJOB HAMOTKU U
paBHas 20-50 mm.
9. BHyTpeHHUH [uamMeTp KaHaia, MM
d,=d, + 2s + 2s,,

Kart !

rie Si — TONIIMHA (QYTEPOBKH MEXIy KaHAJIOM M KaTyIIKOW, MM
(s1 = (70-120) MM npu ruaBke amomuuus; S1 = (135-180) MM — uyryHa;
S; = (65-70) MM — CIIIaBOB HAa MEHOW OCHOBE U I[HHKA); Sp — 3230P MEXIY
KaTyIIKOH U (yTepoBKoi, paBHbI 10—15 MM.
10. CpenHuit muaMeTp KaHaIa, MM
dK.Cp = dK.B + bK'

11. JInuHa kaHama, MM
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Tox anuHOM KaHama MOAPasyMeBacTCs JJIMHA 3aMKHYTOTO KOHTYpA,
NPOXOJISIIEro Kak MO CaMOMy KaHajly, Tak W Mo BaHHe neun (puc. 5).
JlnuHy KaHaia OmpeaelsieM 110 JUTHHE ero cpeadeit muuunu. [lo aiuHe kaHan

nd

COCTOHUT M3 YETHIPEX YIACTKOB: OJHOTO KPHBOJIMHENHOTO UTMHON %,

IBYX BEPTUKAIBHBIX KaXKIBIA IIAHOH ——

M OJHOTO TOPH3OHTAIBHOTO
JTHHOH Uy cp.. Torma

d
|, = ey o

K K.Ccp.

12. AKTHBHOE COIIPOTHUBIICHUE KaHana, OM

|
Repoi
Ps

K
13. UapykTHBHOCTH KaHana, [ H
WHAYKTUBHOCTh KaHalla OMNpPENENAI0T KaK CyMMY BHEIIHEH U
BHYTPCHHEH WHAYKTUBHOCTEH OTACIBHBIX €r0 Yy4YacTKOB. BHEMIHO0
WHIYKTUBHOCTD OIPECIAIOT JJIsI MPOCTPAHCTBA, 3aKIIOYEHHOTO MEXKIY
KaHAJIOM W TEPBUYHOM KAaTYIIKOH. BHEIIHSAS MHIYKTHBHOCTH KaKOTO-JIH00
ydactka, I'n

Lo = 2l In %1077’
2

rae [p_; - JIMHA JaHHOTO y4acTKa KaHama, M; Ri — paccrosHme oT
OCH KaHaJa 10 KaTyIIKK MM IPOTHBOIONIOKHOTO yUacTKa KaHama, M; Ry —
PacCTOSTHUE OT OCH KaHaJia JI0 IIOBEPXHOCTH KaHaja, M, T. €. Ry = by/2.

BHYTpeHHSIST WHIYKTHBHOCTH OINpEACNSETCS Ui MPOCTPAHCTBA,
3aHMMAaeMOro caMuM KaHajaom, ['H

L., =0,5l -107".

Jis npuHATON OopMBI KaHANA (CM. pUC. 5) BHENIHSAS WHIYKTHBHOCTH
ero OTACNIBHBIX Y4YacTKOB pasnuyHa (puc. 6). HeoOxoanmble mapamerpsl
pa3IMYHBIX YYaCTKOB KaHama Juisl pacyeTa BHEIIHEH HHAYKTUBHOCTH

npeJCcTaBICHHI B Ta0I. 1.
OO6mas HHAYKTUBHOCTh KaHana, [ H

L=Y Lo+l
14. InnyKTUBHOE COMPOTHBIICHNE KaHata, OM
X, =2nfL,.
15. [MomHOE conpoTHBICHUE KaHala, OM

Z:JW+X5

13



fele 2

193

S5

Puc. 5. K pacuery pa3mMepoB HHAYKIIMOHHOH €IMHUIIBI
KaHaJIbHOH neun

Puc. 6. K pacuery HHAYKTHBHOCTH KaHasa
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Tadanna 1 — K pacuery BHelIHeii HHIYKTHBHOCTH YYAaCTKOB KaHaJIa

V4acToK KaHaia XapaKTepuCTHKH YYacTKa
Ik-l R1
KpuBonuHeitHbIi (cM. Ty, Ao — B,
puc. 6, mo3. 1) 3 2
BeprukanbHbie (CM. O A, o — 0D
puc. 6,103. 2 u 5) 2 3
BeprukaibHsie (CM. Toop — B~ P b
puc. 6, mo3. 3 u 4) 2 )
T OpU30HTAIBHBIH (CM. d —— .__+£ Il(d“ _"-l" _lin’_ ,__}
puc. 6, mo3. 6) o 4 2 _\. 2 7

16. AkTHBHOE HanpspKeHHe B KaHaje, B

UaAK = \j Pa,mmR‘

17. cosd kanana
COS o = E
¢ 7

18. [NomHOE HampsDKeHHE B KaHale, B

U,
LJK — a.K .
cos @
19. TTonHast MOIIHOCTh MHAYKITHOHHOMN enuHullbl, KB-A. [IpeneOperas
MOTEPSIMU B MIEPBUYHOI KaTyIIKE U MarHUTOIPOBOJIE

— a.uH/1
CoS @
20. PeakTBHAs MOIIIHOCTH MHIYKIIMOHHOM €MHUIIBI, KBap
P =P - P

p-MHI wnn L amma

21. IonHas MOIIHOCTH Ieuu, KB-A
P=NP

uHa "

HHJL

22. PeakTuBHasI MOIIIHOCTH TI€YH, KBap
Pp = NPP'MHH.

23. Yucno BUTKOB MEPBUYHOMN KAaTYIIKH

w-U
x
rre U; — HampsbkeHHe, NOAaBaeMOE€ HA NEPBUYHYIO KaTYIIKy H
3aBHUCsAIIEE OT BRIOpPAaHHOTO THIIA TpaHchopmaropa, B.

24. Tok B mepBUYHOM KaTyIke, A

I,

PHHJ
U .

1
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25. TlonepeyHoe ceYeHre BUTKA NIEPBUYHOM KATYIIKU, MM>

SBHT = L !
h
IJI€ j1 — IOMyCTHMAs IJIOTHOCTh TOKA B KaTyIIKe, A/MMZ,
26. [lluprHa BUTKA KATYIIKA, MM
b,,.>13A
rie Asxar. — TNIyOMHa TNPOHMKHOBEHHMS TOKAa B KaTymky, MM. Jlis
MEeTHOHM KaTyIIK1 IPHHUMAEM MUHUMAJIbHYIO IIUPUHY BUTKa 10 MM.
27. BricoTa BUTKa KaTYIIKH, MM

h,, = —mr,

BUT

3.Kar !

BUT
28. JInnHa epBUYHOM KaTYIIKH, MM
Exar — (hnm + hmon )W ,
kCJl
r1€ Nuson — TOJMIIMHA H3OJIAMKA MEXKIY BHUTKAMH, MM; Ko — 9HCIIO
CJIOEB BUTKOB B KaTYILKE.
Jlnist yMeHbIIeHHs JUTMHBI KaTyIIKH IPUHIMAaeM HaBHBKY B JIBa CIIOS U

TONIIUHY u30ysiuu 1,5 M.

6.1.3. Aneopumm pacuema 0y2080i NIABUILHOU NeYU
1. Momnocts Tpancdopmaropa, kKB-A
W

TEOp

ncos @’

rae Wiep — YHCTBHBI Pacxoj 3JEKTPOIHEPTMH Ha paciulaBlCHUE,
kBt1-u/T (cM. Tabn. B1, npun. B); /7 — npou3BOAUTENBHOCTD MEUH, T/4; 1| —
KIIJ meun, pasuerii 0,5-0,7; COS¢ — KOA(PGUIMEHT MOIIHOCTH TEYHOU
ycraHoBkH, paBusiii 0,8-0,9.

2. BropuuHoe HampsyKEHHE BBIOMPAIOT C YYETOM MOIHOCTH
TpaHchopMmaTopa, TabapUTHBIX pa3MEpoB IE€YH, € eMKOCTH U T.A. Jms
neueit HeOOIBIION EeMKOCTH BTOpUYHOE HanpspkeHue 225-300 B, nmst neueit
cpenneit emxocta — 300400 B, mis neyeit 6ompiioi emxoct — 10 600 B.

3. Cuna ToKa B AJIEKTPO/IE NIEYH [IPU BTOPUYHOM HANPSDKEHUH, A

l,, = 10° L

Jau,,

rae U», — mHeiHOe HanpsihkeHue, B.
4. lnameTp 3JIeKTpo.ia TIPH IOITYCTAMOM TUIOTHOCTH TOKa B 3JIEKTPOIS, M
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rae j — JomyctuMmas IUIOTHOCTH TOKa B dIeKTpoge, A/M?,
j=(15-25)-10%

5. Tlonuast BbicOTa BaHHBI meun (yroj HakioHa 45°) 1o mopora
pabouero okHa, M

H = AG*®
rne A — xo3h¢uUNMeHT Ui OCHOBHBIX medei, pasHbii 0,31-0,345;
G — Mmacca crainy B ey, T.
6. lmameTp BaHHBI Ha YPOBHE Iopora pabodero okHa, M

2
d, = 0,89 + /E-'l,
pH 4

IJie p — IUIOTHOCTb KUKOTO MeTaa, /M3 (cm. Tadn. B1, npun. B).
7. lnamerp IUIaBUIIBHOTO NPOCTPAHCTBA HA YPOBHE BEPXHEro Kpas
0TKOCA, M
D, =d, + 2AH,
rae AH = (0,14-0,15)H nnst meueit emkoctoio g0 20 T u (0,12-0,13)H
TS TIeu€eii 00bIIe eMKOCTH.
8. BrIcoTa I1aBHILHOTO TIPOCTPAHCTBA TIEYH, M

H,=(0,5-0,6)D,.

9. Tonmuna GyTepoBKH OAa, M
s=0,4%G.

10. /InameTp KOKyXa I€4H MPH TOJIINHE OTHEYHOPHOTO CJI0S CTEHHI,

DKO)K = Dl + 2(50 + ST)!

T/ie Sp — TOJIIMHA OTHEYIIOPHOTO CJI0s CTeH, M (So = 0,23 M s meveit
emkocthio 0,5-1,5 1; So = 0,3 M g 3—10 T; So = (0,35-0,4) m s 15,0-40
T); Sy — TOJIIHMHA TEIIOU30JISAIMOHHOTO CJIOS cTeH, M (Sr = 0,1 M s medei
emkocteio 0,5-1,5 1; S; = (0,1-0,15) m iz 3 — 10 1; S, = (0,15-0,2) M st
1540 7).

6.2. Pacuem napamempos pe3v0606020 coeOuHeHus

Kppimka MOAMMITHUKOBOTO Y374 PEIyKTOpa KPemuTcs K KOpITycy
BuHTaMu (puc. 7). Co CTOpOHBI Baja dYepe3 MOIIMITHUK HA KPBIMIKY
nerictByeT oceBas cuia Fa. Onpenenuts TpeOyeMblil TuaMeTp BUHTOB IpH
YCIIOBHHM, YTO KONEOaHHS OCEBOM HArpy3KH HE3HAUHWTENBHBI, a 3aTSDKKY
MPOU3BOJAT AUHAMOMETPUUECKUM KIIFOUOM JI0 MPUI0KEHUSI OCEBOH CHIIBI K
KpbllIKe. MaTepuan KpbIIKM M KOpIyca — 4yTyHHOe JuThbe. IIpokmagku
MEXy KPBIIIKON 1 KOPITyCOM JKECTKHE.
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Puc. 7. Dckus k pacueTy BUHTOBOTO COSIMHEHHMS KPBILIKU
C KOPILyCOM peayKTopa

P
~

Vcxoaubie maHHbIC mpejacTaBicHbl B Tabn. B2 (cm. mpwi B). Pacuer
BBITIOJIHSCTCS 110 MPUBEACHHOMY HI)KE aJITOPUTMY.

Aneopumm pacuema

1. Harpyska, mpuxojsiiasicsi Ha OMH BUHT, H

F

F=-2%,

z

rae Fa — geiicTByromas Ha KphINIKY oceBast cuna, H; Z — uucio
BHUHTOB.

2. Jlomyckaemoe HarpsbkeHue pactsbkenusi, MIla

O

b gL

TJIE G, — NPEJIeN TEKy4eCTH Matepuania BunTa (tabi. B3, cm. npui. B),
MIIa; [s]; — koapduument 3anaca npoyHOCTH; IS yTIEPOTUCTEIX CTaseit
[s]; = (1,7 - 2,2); st neruposannbix craneii — [s]; = (2 - 3).

3. Cwumna 3arspkkm  BHHTOB Fo Tpm  ycTaHOBKe — KpBIIIEK,
obecrieunBaromias HepackpbITue cThika, H

FO = KzaT (1_X) F'

rae Kir — ko3¢ ¢uImeHT 3amaca NpeIBapUTENbHOW 3aTsKKU (TIpU
NOCTOSIHHOW Harpyske npuHUManT Kse = 1,25 — 2); 3 — xoadduuueHt
OCHOBHOH (BHEWIHEH) HArpy3ku (I COENMHEHHWH CTaNbHBIX M YyTYHHBIX
Jeraneit 6e3 ynpyrux npokiaaok npuaumaror y = 0,2).

4. Pacuetnas cuna Fpacu, H

Ilpu 3aTSIruBaHUM CTep)KEHb BHHTA MCIBITHIBAET DACTSIKCHHE H
CKpyYMBaHHE MOMEHTOM CHJI CONPOTHBJICHHS TPEHHUIO B pe3bOe, KOTOpbIii
MOCJIe CHATHS KIIFOYa MPOJIOJDKAET CKPY4YMBATh CTEpXKEHb BUHTA. Pacuer
BUHTOB, Pa0OTAIOMIMX HA COBMECTHOE JICHCTBHE PAaCTSDKCHMS M KpydeHHs,
BE/IyT TOJIBKO Ha PacTsDKEHHUE 10 yBenuueHHoH B 1,3 pasa cuie. [Toatomy ¢
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YUY€TOM CKPpYUMUBAHUA BUHTA ITPU 3aTAKKE
F . =13F, +xF.

pacu
5. U3 YCJI0OBUA TMPOYHOCTHU HaA PACTAKCHHUC II0 ISKBUBAJICHTHOMY

HalpPsS’)KECHUIO Oske, YUWUTBIBAIOIIEMY ﬂeﬁCTBHe PaCTSKEHUA WU KPY4YCHUA,

OIMPCACIIAIOT 3HAYCHUE PACYCTHOT'O JUaMETpa dp pe31>61>1 BHHTA

4F
63'{3 = ¢;q S [G] )
‘ nd, P
B umxeHepHbIX pacuetax mpuHUMaroT O, = di, rae di1 — BHyTpeHHUH
nuametp Metpudeckoii pe3s0osl o 'OCT 24705-2004. Torza

4F

pacu
n[o],

6. Jlanee Mo pacCYMTAHHOMY 3HAYCHHIO 01 U3 TAOJIHUIIBI METPHYECKUX
pe3sd (tabnm. B4, cm. mpun. B) Haxomar BHHT ¢ OmmkalmmM OOIBIINM
CTaHJAPTHBIM AuaMeTpoM d1 U PUBOJAT €r0 YCIOBHOE 0003HAUCHHE.

7. I'myOuHy 3aBUHUYMBAaHUS BHHTAa B UYTYHHBIH KOPITyC HPUHATH
paBHoii 2d , rie d — HOMUHAJIBHBIN TUAMETP Pe3bObI (HAPYKHBIA TUAMETP
BHHTA).

12

6.3 Pacuem napamempog 10KanibHol subpayuu

Jlanbl 3HaueHHMs BHOPOCKOPOCTH B OKTaBHBIX II0JI0CaX 4YacToOT,
N3MEPCHHBIC HA PYKOATU MMHEBMATUYCCKOTO MOJIOTKA. OHpE)IeJ'II/ITI) YpOBHH
CKOpocTH BuUOpanuu B jJernubenax [Uisl KaXJAOW OKTaBHOM IMOJIOCHI.
CpaBHI/ITI:- TOJTYUYCHHBIC 3HA4YCHMUA C HOPMaTUBHBIMH. Breraucnuth
3(h(heKTHBHOCTh BUOPOAESMITDUPYIOMIETO MOKPHITUS. VcXOomHBIE ITaHHBIC
npencraBieHsl B Tab. B3 (cm. mpmi. B). pacuer BHImomHSETCS 1O
MIPUBEJCHHOMY HIDKE aJTOPUTMY.

Aneopumm pacuema
1. VpoBeHs BUOPOCKOPOCTH [T KaXI0H OKkTaBHOM monockl N, 1b
N, = 20lg—,
Yy

e V — 3HauYeHUE BUOPOCKOPOCTH ISl KaKIOW OKTaBHOW TOJIOCHI
9acToT, Mc Y} Vo — HyNeBoit mopor, vo =5-108 mc™.

2. Tlo tabn. B.5 (cM. mpui. B) ompemenuth NpeBbILICHUS] YPOBHEH
BUOPOCKOPOCTH HaJl HOPMAaTUBHBIMU 3HAYCHHUSMHU.

3. CHmkeHue YpOBHsS BHOPOCKOPOCTH HAa PYKOSTKE ITHEBMOMOJIOTKA
MPY TOKPBITHH ee BHOpoaeMnpupyromum matepuaiom AN, nb
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AN =201g =t
ui
rre 1M1 — Kod(QQHUIMEHT NOoTeph BHOPHUPYIOIIEH HOBEPXHOCTH IO
HaHEeCeHHUs] BUOPOTIOTIIOIAoero mokpeitus (st cramu n1 = 0,01); ny - To
XKe, IPU HAJTMYUH BUOPOIIOTIIOIIAOIIETO TOKPBITHS.

4, YpoBeHb CKOpOCTH BHOpaIun npu HAJTNIAN
BuOpoaemipupyromero nokpertus Ny, 1b
N, =N, —AN.

5. Pe3ynbTaThl pacyeToB MPEJNCTaBUTH B BHAE IpadiKa, OTIOXKUB MO
ocu aOCIMCC CPEITHETeOMETPUIECKHE YacTOTHl OKTAaBHBIX IIOJIOC, IO OCH
OpJMHAT — YPOBHH K0JIeOaTEIbHOM CKOPOCTH, U BEIHECTH B Ta0ImI. 2.

Tabauua 2 — Pacuer napaMeTpoB JIOKAJIbHOM BUOpaALMU

Bemmunna OKTaBHBIE TIOJIOCHI 4acToT, 1
16 32 63 125 250 500 1000 2000

v, Mc™t

N,, 15

ND JIon. > /:lE

Ny — Ny som 1B

AN

N,, 16

6.4. Pacuem 3auumnoco 02paxicoeHus Memaiiooopadamsieariue2o
cmanka
PaccunTaTh yaapHyI0 Harpy3Kky Ha 3allUTHOE OTpakICHHE CTaHKa IPU
paspbiBe 1uTH(oBanbEHOro Kpyra. [10000paTh TONILIMHY CTEHKH OTpakaCHHs
B 3aBHCUMOCTH OT PacyeTHOW ylIapHOW Harpy3kd. BapuaHThI 3amanHus Ha
pacder mpenacrasieHsl B Ta0bn. b4 (cm. npui. B). Pacuer BeimonHsercst 1o
NPE/ICTABICHHOMY HHUXE allTOPUTMY.

Anzopumm pacuema
1. Ilpu pa3psiBe aOpa3uBHOTO Kpyra Ha JIBE YaCTH yIapHas Harpyska

Ha orpaxaenue Py,, H, cocrasnser

mo?

» TR

rae M — macca nUMGOBaIBFHOTO Kpyra, KI; U — OKPY)KHasi CKOPOCTh
nuQoBaIbHOTO Kpyra, M/c; Ro — pamumyc meHTpa TSDKECTH IOJOBHUHBI
nuM(oBaIHHOTO KPyTa, M.

2. Pammyc ueHTpa TSHKECTH TOJIOBHHBI HIIM(OBAJIBHOTO Kpyra
ompezensercs o hopmyse
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T

rae D — BHemHuil muaMeTp nuMpoBaIbHOrO Kpyra, M; d — mquamerp
LEHTPAIBFHOTO OTBEPCTHUS NUTA(OBATBHOTO KPYTa, M.
3. TonmuHa CTEHKH OTpaxieHus rnoaoupaercs rno tadia. B6 (cm. npui. B)

6.5. Pacuem obujeobmennou eHmunsiyuu
8 MemannooopabamuvléaWux yexax
OnpenenuTs KOJMYECTBO BO3/1yXa, MOAaBaeMOT0 B IIPOU3BOACTBEHHOE
NOMCIICHHE B CIUHUIy BPEMEHH, HCXOIS U3 TUTHEHHYECKHX HOPM,
BBIODAaTh BEHTHJIATOP M DJICKTPOABHraTeNb. BapuaHThl Mapuipyra
00pabotku jgetanu npuseneHsl B Tabn. bS5 — B13 (cm. mpun. B). Pacuer
BBITIOJTHSACTCS 110 CICAYIOIEMY aJrOpUTMY.

Aneopumm pacuema

B pesynbraTe TEXHOJOTHUECKOTO Mpoliecca 00pabOTKH neTaieit Ha
METAJIOPEXKYIINX CTaHKaX OTCYTCTBYIOT MCTOYHUKH SIBHOM TEIUIOTHI,
MO3TOMY TMOja4a HEOOXOIUMOro 00beMa BO3JyXa B CAMHUILY BPEMEHH Ha
Y4aCTOK MEXaHMYECKOTO IleXa pacCuMThIBA€TCS IO Macce BBIOPOCOB
3arpsI3HAIONIMX  BemecTB. lIpomecc pe3aHusi pa3iuyHbIX MaTepUaioB
COTIPOBOXKIAETCS BBEIOPOCOM IIBUTH, KOTOpas SIBISETCS BEMIECTBOM 4-TO
knacca onacHocty, ITJJK,, = 6 mr/me. B BO3JlyX€, M0/IaBA€MOM Ha y4acTOK,
MBUTH OTCYTCTBYET.

1. Macca BbIOPOCOB MbUTH, MI/d, B Pe3yJIbTarTe BO3ICHCTBUS PEXKYIIETO
HHCTpyMEHTa Ha 00pabaThIBacMBbIil MaTepHal, OTPEAEIICTCS U3 BRIPAKCHUS

n
10°NY (g, T,,)
M= =1 ,
tcym .tw
rie N — rojoBas POM3BOACTBEHHAas MpoOrpamma, IIT./TOJ;
Ji — YAeTBHBII BEIOPOC MBUTH IIPH MEXaHWYIECKOI 00paboTke MaTepuana, r/c
(BoIOMpaercs mo Tabn. B7 w BS, cm. mpuin. B); T,i — MamuHHOE BpeMs
(Bpems1, HEOOXOIMMOE Ha BBITIOJHEHHE OJHOW OIepalriiy, BHIOMpAETCs U3
MIPWIOKEHUS K MapIIpyTy 00pabOTKH JAeTanu), C/IT.; N — YHUCIIO ONepanuii
MexaHu4eckoit oopabotku geramu (i = 1, 2...n); tym — doux pabouero
BpeMeHHU (ducio paboumx aHed B roxy), ts, = 255 cyr; t, — unciio gacoB
paboThl 000py/NOBaHUS B CYTKH, 4 (B 3aBUCUMOCTH OT TE€XHOJOTMYECKOTO
npouecca npuHuMaetcs 8, 10 wmu 16 ).
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2. KonuuectBo Bo3ayxa, M°/4, MojaaBaeMoro B INPOH3BOJICTBEHHOE
nomenieHue s oOecrieueHHss TPeOYeMbIX THUTHEHHUYECKHX —YCIIOBHUM
BO3YLLIHOU CpelIbl

M
—1
ny - CU

rae M — macca 3arpsA3HSIONIETO BEIIECTBA, MOCTYIAIOIIETO B BO3LYX
MPOMU3BOJCTBEHHOTO  TOMEINEHHWS B  PE3YNbTAaTe  OCYIIECTBICHUS
TEXHOJIOTHYECKOTO TPOIECCa HAa METAJUIOPEXKYIIHMX CTaHKax, Mr/d4; Cyx —
KOHIICHTPAIMs BPEAHOTO BELIECTBA B BO3IYXE, YAAIIEMOM U3 TOMEIICHHA
3a mpenensl paboued 30HBI (puHUMaercs paBHOW BemmumHe [1/1K, ..
ylansemMoro Bemectsa), Mr/m°; C, — KOHIEHTPAIMs BPEJHOTO BELIECTBA B
NPUTOYHOM  BO3AyXe, MI/M° (Kak [paBWIO, TIPH  OTCYTCTBHH
AKCIICPUMEHTANBHBIX JaHHbIX npuHuMaetcs Cp= 0).

3. B 3aBHUCMMOCTH OT BEJIMYHHBI PACCUUTAHHOTO KOJIMUECTBA
MPUTOYHOTO BO3yXa BBHIOMPACTCS THII BEHTWIATOPA U HIICKTPOJBHUIATEIb.
[Ipouenypa BEIOOpa IPONUCXOINUT CIETYIOMINM 00pa3oM.

Ha puc. B1 (cm. mpun. B) oTkmagpiBaeTcst 3HadeHHE (TPHOIM3ATEIHHOE)
PacCUNTaHHOTO HEOOXOAMMOTO KOJMYECTBA BO3AyXa JUI MPOBETPHBAHUA
nomemenus (mojada, Thic. M>/4). Jlanee M3 9TOH TOYKM BOCCTAHABIMBAETCS
NepHeHINKyaap. B obmacTm  ero mepecedeHHss €  TOPH3OHTAINBIO,
COOTBETCTBYIOIIEH momHoMmy napieHmo B 1 kIla (B cBs3uM C OTCyTICTBHEM
JAHHBIX O CONPOTHBJICHWH BO3IyXa B TPyOONpOBOJE, NMPHHUMAEM IIOJIHOE
nmaeieHue B cucteme | klla), BeIOupaerca Ommkaifimas KpuBas ¢ yKazaHHEM
Mapku BeHTWwIsiTopa. Haxnonnele (BmpaBo) kpuBbie oToOpaxator KIT/]
BeHTWIITOpa. M3 Taba. B9 (cMm. mpwit. B) mo Tumy BeHTHIATOpa MOAOMpacM
YacTOTy BpAllleHHWs BEHTWIATOPA, THUI 3JIEKTPOIBHIATENs, €r0 MOIIHOCTh U
YacTOTy BpalleHus Baja. JlaHHbIe 3aHOCsTCS B TA0II. 3.

L=

Tabéauna 3 — TexHuYecKHe XapaKTEPUCTHKHA BEHTHJIATOPA
3J1eKTPOABHIaTEISI

Monens Tun Yacrora Tun MomHoCcTh Yacrora
BpalIeHUs JIBHTATEIIS 971 BpalleHHs
BEHTWISATOPA, JIBUTATEIIS JIBUTATEJS,
mua? kBT MHUH"

HecootBercTBrEe 4acTOT BpalleHUs] BEHTUIATOPA U JIEKTPOABUTATENS
yCTpaHseTcs MoA00POM AUaMeTpa IIKUBa PEMEHHON IepeIadn.

4. JInst SKOJIOTHYECKON 3alIUThl OKPY’KAaIoIIeH Cpensl yAaasieMbId u3
MIPOM3BOJICTBEHHBIX ITOMEHICHUH W HEMOCPEICTBEHHO OT OOOPYZOBAHUS
BO3AYX JIOJDKEH OBITh OYHMINEH OT BPEOHBIX BKIIOUCHHUH Iepes BEIOPOCOM B
OTKpBITYI0  arMocdepy. Mcxoas W3 TomoBOH  IPOM3BOJCTBEHHOM
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IporpaMmbl, OTXoAdmIast OT MeTaJ’IHOO6pa6aTLIBaIOIlII/IX CTaHKOB Macca
IbIJIM B €¢IUHULY BPECMCHU, T/FO)I, OIIPCACIINUTCA KaK

n
M,=10°N) g, T,
i=1
5. Macca neuM, momajaromiasi B atMocepy € Y4eTOM OYHMCTKH B
LUKJIOHAX, T/TOJ
Mu = (1_n) M.,

rae n — KI1/] uukinona, pekoMeHaoBaHo npuHuMats 1 = 0,9.
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IMPUJIOXKEHUE b

Tabnauua b1 — Ucxoanble JaHHbIe K pacyeTy JIUTeHON neun

Ne | Tun | Hasna- | Emxocts,| Ilpoussoau- Bpewms 3arpysku, Bpems Bug Temneparypa metamia, | Temnepatypa miaBku
Bap. | I€4YM | YeHue T TEIBHOCTB, T/4 q BBIFPY3KH, Y| OXJIaXKAEHMs | mojaBaemMoro B neus, °C |  uiam neperpesa, °C

1 | TII | InCu - 0,5 0,2 0,2 - - -
2 | KII | TIXKY - 70 - - BII 1350 200
3 | AT | Mncr 5 5 - - - - -
4 TIT Ilncr - 3 2,0 0,2 - - -
5 | KIT | IInZn - 45 - - B 420 50
6 | A Ilncr 7 10 - - - - -
7 | T In 4 - 9 3,5 15 - - -
8 | KII | ImAl - 60 - - B 680 30
9 | A Ilncr 12 17,5 - - - - -
10 | TII | Im Al - 14 4,0 15 - - -
11 | KIT | TIXKY - 65 - - B 1400 150
12 | Al | Inecr 15 20 - - - - -
13 | TII Il cr - 18 45 1,8 - - -
14 | KII | IMaZn - 40 - - BII 440 30
15 | Al | Inecer 10 5 - - - - -
16 | TII | IInCu - 20 4,6 2,0 - - -
17 | KII | I Al - 40 - - BII 30 T
18 | AIT | Tlmer 5 10 - - - - -
19 | T | IIn6p - 05 2,0 15 - - -
20 | KIT | IInCu - 60 - - B 30 Trn
21 | A1 | Tlncr 7 15 - - - - -
22 | TII | InCu - 3 35 15 - - -
23 | KII | ITXY - 55 - - B 1400 150
24 | a1 IIn et 20 17,5 - - - - -
25 | TII | InAl - 5 3 18 - - -

IIpumeuanus: 1. TII — turensHas neus; KII — ngykironHas kaHansHas neus; 11 — nyroas meds; Bi — Bo3aylIHOE NPHHYAUTENBHOE OXJIAXKICHHE,
B — Bonsnoe oxnaxnenue; I1 — neperpes; Iln — mnaska; XKUY — sxunkuii uyryH; Y — 4yryH, c¢T — crtainb; Op — Opon3za; T — TemmepaTypa IUIaBICHUS.
2. Hanpsixenne nmrarouei cetu: juist TIT— 10 kB, st KIT— 6 kB; wacrora nuraromteii cerr 50 Iy c0se st Zn u Cu Gpats Takumu xe Kak st Al.



Ta6auna B2 — Ucxoanble JaHHBIE K pacueTy pe3b00BOro coeIMHeHUs!

Ne Bap. Yucno Fa, kH Knacc npounoctu Marepuai BUHTOB
BUHTOB Z BUHTOB
1 4 14 3.6 Cr3kn
2 6 55 8.8 C135
3 4 18 4.8 Crl0kxn
4 4 10 6.6 Cr45
5 6 60 6.8 Cr20
6 4 8 4.6 Cr120kn
7 4 12 3.6 Cr3cn
8 4 12 4.8 Crl0
9 4 17 4.6 C120
10 6 48 4.8 Crl0kn
11 4 14 6.6 C135
12 6 50 10.9 Cr40X
13 4 10 6.8 Cr20
14 4 17,5 4.6 C130
15 4 10 5.8 Crl0
16 4 18 4.6 C120
17 4 16 5.6 C130
18 4 8 4.6 C120
19 4 18,5 4.8 Crl0
20 4 15 3.6 Cr3kn
21 6 50 8.8 C135
22 4 17 4.8 Crl0
23 4 10 6.6 Cr45
24 6 55 6.8 C120
25 4 10 4.6 Cr20




Ta6auna B3 — Ucxoanble JaHHBIE K pacyeTy NapaMeTpPoB JIOKAJIbHOWH BUOpanuu

Ne Bap. CkopocTh BHOparuy, Mc™ B OKTaBHBIX MOJIOCAX 4ACTOT, [t Uk
16 32 63 125 250 500 1000 2000
1 7-10° 9-10° 25-10° 80-10° 30-10° 18-10° 15-10° 12103 0,020
2 9-10° 30-10° 50-10° 40-10° 35-10° 25-10° 12-10°% 3-10°° 0,030
3 10?2 15-10° 20-10° 45-10° 40-10° 35-10° 8-10° 2-10°% 0,040
4 13-10° 20-10° 40-10° 50-10° 35-10°° 15-10° 10 45-10° 0,050
5 12:10° 18-10° 45-10° 50-10° 80-10° 412:10° 14-10° 1,5-10°% 0,060
6 5-10° 10 50-10° 40-10° 42-10° 20-10° 13-10° 3,5-10° 0,015
7 3-10° 12:10° 40-10° 90-10°° 45-10° 13-10° 9-10° 3,8:10° 0,025
8 410 3-10° 12:10° 38:10° 48-10° 35-10° 15-10° 10° 0,035
9 15-10° 20-10° 50-10° 50-10° 28-10° 8-10° 6-10° 0,8-10° 0,045
10 17-10° 4-10° 170-10°® 35-10° 15-10° 6-10° 4-10° 0,6:10° 0,055
11 12:10°3 19-10° 21-10° 85-107° 50-107° 38-10° 10 24-10° 0,020
12 15-10° 29-10° 15-10° 40-10°° 20-10° 29-10° 7-10° 13-10° 0,020
13 17-10° 10-103 30-10° 8010 45-10° 18-10° 16-10° 5-10° 0,030
14 22-10°% 35-10° 50-10° 55-107° 49-10° 25-10°% 14-10° 12-10°° 0,040
15 21-10° 12:10° 45-10° 40-10°° 18-10° 10?2 10° 46-10° 0,050
16 20-1073 28-10° 40-10° 6410 70-10° 370-10° 19-10° 7,5-10° 0,060
17 35-10° 10?2 30-10° 30-10° 32:10° 28-10° 23-10° 45108 0,015
18 23-10° 14-10° 50-10° 82:10° 38:10° 42-10° 8-10° 2,8:10° 0,025
19 14-10°3 23-1073 65-10° 39:10° 45-10° 14-10° 13-10° 10° 0,035
20 17-10° 8-1073 12:10° 55-10°° 32:10° 5-10° 5-10° 0,75-10° 0,045
21 19-10° 14-10° 150-10°° 30-10° 25-10° 12:10° 2-10° 0,5-10° 0,055
22 16-10° 39-10° 28-10° 80103 15-10° 9-10° 10?2 28-10° 0,020
23 27-10° 1910 15-10° 75-10° 50-10° 38-10° 25-10° 32:10° 0,020
24 11-10° 3-10° 54-10° 35-10° 6410 45-10° 13-10° 4-10% 0,030
25 10?2 25-10° 19-10° 40-10°° 42-10° 15-10° 9-10° 2,5-10° 0,040




Tabiuna b4 — Ucxoanble JaHHBIE K pacyeTy 3allIHTHOr0 OTPaXKICHHUA
MeTaJJI000padaThIBAIOIIET0 CTAHKA

Ne [MapameTps! nuIM(oBaNbHOroO Kpyra
Bap. Buemnnit Buyrpennnit Macca m, kr OkpyxHas
nuamerp D, M nametp d, M CKOpOCTB V, M/C
1 0,1 0,016 0,01 22
2 0,115 0,016 0,016 30
3 0,125 0,016 0,005 33
4 0,15 0,02 0,04 38
5 0,18 0,032 0,06 48
6 0,2 0,032 0,09 61
7 0,23 0,032 0,04 78
8 0,25 0,032 0,06 98
9 0,3 0,0508 0,005 20
10 0,32 0,0508 0,016 27
11 0,1 0,02 0,02 30
12 0,115 0,02 0,03 35
13 0,125 0,02 0,01 22
14 0,15 0,02 0,016 30
15 0,18 0,0508 0,005 33
16 0,2 0,0508 0,04 38
17 0,23 0,0762 0,06 48
18 0,25 0,0762 0,09 61
19 0,3 0,0762 0,04 78
20 0,32 0,0762 0,06 98
21 0,1 0,032 0,005 20
22 0,115 0,032 0,016 27
23 0,125 0,032 0,02 30
24 0,15 0,032 0,03 35
25 0,18 0,032 0,006 44

Ta6auna BS — UcxoaHble faHHbIE K pacyeTy 0011e00MeHHO
BEHTWISILIUM B MeTAL1000padaTbIBaloLeM 1exe

Ne Jerans Mapuipyt Marepuan I'ogoBas mporpamma,
Bap. 00paboTku mT/Tox
JeTaln

1 2 3 4 5
1 Ban Tabn. b6 Crans XH62MBKIO 12000
2 Crane XH62MBKIO 10500
3 Crans XH62MBKIO 11200
4 Crans XH62MBKIO 8000
5 Cronop Tab6n. b7 Uyrya AYB 8700
6 Yyryn AUB 9500
7 Uyryn AUB 10300
8 Dranert Tabmn. B8 Kap6omut XKCIT 10400
9 Kap6omt XKCIT 9800
10 Kap6omt XKCIT 11700




[ponomxenue Tabda. b5

1 2 3 4 5
11 ITnanka Tab6n. B9 Jlaryss JIAXKM1 66-6-3-2 11000
12 Jaryns JIAXKMi1 66-6-3-2 9000
13 Jlatyns JIAXKMi1g 66-6-3-2 8900
14 | Kponwreitn | Ta6a. 510 Cranp 40X 8400
15 Cranb 40X 10600
16 Cranb 40X 11200
17 3ybuaroe Tabn. B11 Bponza bpAXK9-4 11900
18 KOJIeco bponsa bpAX9-4 12000
19 Bponza bpAXK9-4 11750
20 Ban Ta6n. b12 AnomuHUeBbId crutaB AJI9 9400
21 AmmomuHHeBBIi cruta AJI9 8350
22 AnromuHueBbIH crnas AJI9 9200
23 | IlInuueson Ta6u. B13 Crans 20XH2MA 11100
24 Ball Crass 20XH2MA 10600
25 Crans 20XH2MA 8550
26 Crass 20XH2MA 11950
Ta6auna b6 — Mapmpyrt o0padoTku BaJja
Ore- CopepxaHne W HAUMEHOBAaHUE CraHoK, MaruiHHOE BpeMst 110
parus omnepanun obopyaoBaHue BapHaHTaM, MHH
1 2 3 4
Iloapesars 1 HEHTPOBATH TOpELL,
BBIJIEpKUBast pazmep 121, TOUUTh merKy TokapHbIit
005 |mox pe3sby M ExJI-8¢, mreiiky @XKjs6 mox aBTOMAaT 0,940,86|0,75(0,68
numdosanne, OA, @Bj6 nox nurposanue, 15240-6K
pOTOYHUTH TpH KaHaBku b=3; Tounts dacku
Tloxpesars BTOpO# TOpELL, BBICPKUBAsI .
010 pa31vf::p 12092, pHCHTpraTL Topgu 1 TOYUTH Toxapbiii 1,2 |1,110,98(0,92
16T20I1
(acky
015 @dpe3epoBath MINOHOYHBIHN Ma3 b =K, HJI'IOHO?HO- 165158139124
BBIJIEPKUBast pazmep M okoHdaTenbHO (pesepHbIii 6930
025 |Haxarats pess6y M ExJI-8g P "‘3"62325“1‘?‘“"“ 0,34(0,32/0,34(0,31
030 Hlnudosats 11_1e17n<y Objs6 ¢ noauudoBKOi I;%faﬁilﬁgg 112]1,06|1,24]1.14
Topua DA/DBjs6, BeIIepxuBas pamep 25 3V10B
Hlmudosats meiiky BIK]s6 ¢ Kpyraonum-
035 | moamundokoii Topiia DA/DXKjs6, (hoBambHBIH 1,1 (1,06(1,15|1,12
BBIIEpKHBast pazMep 30 OKOHYATEIBHO 3Y10B
040 |IpombITh HeTais Moeunast ManuHa - - - -
045 Hagecutb Oupky ¢ 0003HaueHHEM AETaIN Ha B } ) ) )
Tapy
o Inura no FOCT
050 | TexHMYECKHiT KOHTPOJIb 10905-86 - - - -
055 | Hanecenne aHTHKOPPO3HOHHOTO TOKPBITHS - - - - -
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Taéiuua B7 — MapumipyTt 0o0padoTku cTonopa

MauiHHoe Bpemst
Orne- ConeprxaHue Win CraHoK,
10 BapHaHTaM, MHH
parus] HAaNMEHOBaHHE Olepalu obopyaoBaHue 5 6 7
TounTs nreiiku DAjs7 mon numdoBanue, ToxapHbiii aBTOMaT
005 | wmreiiky @B, kaHaBKy b=3, dacky, otpe3arb P 0,45 | 0,54 | 0,58
1E1401I1
JleTallb, BblIepykuBas pasmep 90
010 | !oApesaTh BTOPOI TOPELL, BEIACPAI- | 1 o ic 16TO2IT 044 | 0,48 | 0,53
Basi pazmep 55, Tounth packy
015 ®Dpe3epoBaTh JIBE JIbICKH, Bepmxanbvﬂo- 11 | 112 | 116
BbIJIEp>KUBas pasmep £ ¢pesepuslii 6T10
Bubpanuuonnas mMamu-
020 | 3auncTHTDH 3ayCEHIIBI 12 BMITB-100 0,12 | 0,16 | 0,18
025 Ceepiuts orBepcrue G BepTPIKajIBHO-CBep- 038 | 044 | 052
OKOHYATEJIbHO JuibHbl 2H125-1
Bubpannonnas
030 | ITpuTynuTh OCTpHIC KPOMKH vamina BMIIB-100 0,12 | 0,16 | 0,18
035 nudosate meriky OAjs7 EeCueHl;pOBO-Lqul/I(I)O- 068 | 072 | 0,78
OKOHYATENIbHO BanbHbII 3M 182
040 | IIpombITh geTanb Mamuna MmoeyHast - - -
045 | Hasecutb OupKy ¢ 0003HaUCHHEM - - - -
050 | TexHHYECKHI KOHTPOIb [Tnurta - - -
055 Hanecenue aHTUKOPPO3HOHHOTO B R ) R
MIOKPBITHS
Ta6auna B8 — Mapumpyr o6padorku ¢Jianna
MammunHoe Bpemst
One- CopnepxaHye UM HAUMEHOBAHUE CraHok,
10 BapUaHTaM, MHH
[parus oneparun obopyznoBaHue 1] 12 13
Tonpesars Topeu @Bjs7u OB/DK]sT
005 | OXOHHATENBHO, TOUHTH MOBEPXHOCTE ToxapHblif  MaTPOHHBIN 115 | 1.06 | 0.98
OBjs7 oy 1 oBaHNue, IPOTOUHUTH noxyasromat KT141 ' ' '
KaHaBKy B = 3 u dackn
010 Tloapesarts Topen @K u TOUUTH TokapHbIil MAaTPOHHBII 068|062 | 058
TIOBEpXHOCTh DK (TEXHOIOTHIECKH) noxyasromat KT141
CBepIHTh ¥ 36HKOBATh TPH OTBEPCTHUS MeHoroneneBoit
015 |@9/014, bpe3epoBath qBE IBHICKH B cBepmibHO-(Gpe3epubiii | 1,54 | 1,46 | 1,38
pasmep Ku 4 21105H7®4
020 |OmuaHBaTh OCTPbIE KPOMKH Beperax . 0,24 | 0,2 | 0,18
MEXaHH3UPOBAHHbIN
[Inugosars nosepxHocTs BBjs7 ¢ YHuBepcanabHoO-
025 |momuutidoskoit Topia GXK js7 T OBATbHBIH 0,76 | 0,72 | 0,68
OKOHYATEILHO 3V131BM
030 |IIpoMBITh jieTab MoeuHas MalmHa - - -
035 | Texuuueckuii KOHTPOIb - - - -
040 Hanecenue aHTHKOPPO3HOHHOTO B R } R
HOKPBITHS
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Tadanuna B9 — MapmpyT 06padoTKu NJIaHKH

MauuHHoe Bpems,

Ore- CopeprkaHne W HAMMEHOBaHHE CraHoK, 110 BADHAHTAM. MM
pauus ornepanuu obopynoBaHue >
8 9 10
005 HaBecuTs GUpKY C HOMEPOM JeTaiu Ha } } )
Tapy
s x| B
010 P PasMep 5, Mo dpesepHbIit 1,12 | 0,98 | 1,24
1u(OBaHUE U JIBE IOBEPXHOCTH B
Moa.6T12
pasmep 100 oKOHUYATENbHO
015 DpesepoBath JBa TOpLA B pa3Mep T'opu3oHTaIBHO- 065 | 065 | 065
U OKOHYATEJIBHO ¢dpesepubiii 6T82I" ' ' '
3a4uCTUTh 3ayCEHIbI 110CTIE MauiuHa Juist CHATUS
020 (pesepoBanus 3ayCEHIIeB 0121 011016
lnudosats aBe mupokue moBepxuocty | [lnockonumbo-
025 B pazmep 32 OKOHYATEIbHO BanbHbli 3[1722]1B 1241016 | 1,35
3a4HCTUTH 3ayCECHIBI U IPUTYIUTH Mammsa st CHSITHS
030 OCTpBIE KPOMKH 3ayCEHLIEB 012 | 01 | 016
®pesepoBath ABa IUIATHKA B pa3Mep
35%40%32 oxkoHuaTenbHO. CBEPIHTD, Pacrouno-
PACTOYHTH U Pa3BEPHYTh OHO CBEPJIHIIBHO-
035 otBepcTre GAH9 OKOHYATEIBHO, (dpesepHubiii ¢ UITY 215 | 205 | 2,28
(pesepoBats maz b u h =895 Mom.2254BMd4
OKOHYATENIbHO
040 |3auncTHTh 3ayCEHIIbI Mauisa juia cuss 0,12 | 0,1 | 0,16
3ayCEHIICB
045 |IIpomsbITh meTab MoeuHas MalrHa - - -
050 |Texmuuveckuit KOHTPOIb - - -
055 | Xumudeckoe OKCHAMPOBAHHE - - -
060 HaHeceHnue aHTHKOPPO3HOHHOTO. ) ) )
HOKPBITHS
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Ta6auna 10 — MapmpyT 06padoTKu KpOHIITeiiHA

MamnHHOE Bpemst

Orme- CopeprkaHne M HAMMEHOBaHHE CraHoK,
anus orepanuu obopynoBaHue 110 BAPHATAM, MUH
P 4 [ 15 ] 16
005 |HaBecurb OUpKY ¢ HOMEPOM JeTalu Ha Tapy
B nepBoii no3urmu: (hpe3epoBaTh MIOCKOCTh
npuneranus B pasmepel E  u 80
Pacrouno-
OKOHYATeNbHO. CBEPIIUTH YETHIPE OTBEPCTHS
CBEPJIHIIBHO-
@11. CBepauTh U pa3BEpPHYTH J1Ba OTBEPCTUS o
(hpesepHblii ¢
08 no P8HT TexHOIOrHYECKH. YITY u
010 |Bo BTOpoOif mo3unuu: ¢pe3epoBaTh yCTyI B 452 | 448 | 4,32
HUHCTPYMEH-
pasmepe U u K okoHuaTenbHO. 3€HKOBATh AL
niBa oTBepCTUs 10 D20 OKOHYATENIBHO.
B Tperbeil mosWIMH: PacTOYHTH OTBEPCTHE MaTasiHOM
OAH7, BeiTouky @b ¢ nponuiIoBKoW TopLa 2254BM 4
OAHT/Ob 0KOHYATEIbHO
BeprukansHo-
015 |3enkoBats acky 1x45° B otBepcTun JAHT |CBEpIMITBHBIN 01 ({012 0,14
2H135-1
020 TporsnyTs na3 b=I'H9 okoH4aTensHO FOmeHT{HBHO- 0,24 | 0,28 | 0,28
MPOTsHKHOU 7512
025 IIpuTynute ocTpbie KPOMKHU Mammka ot 0,1 (012|014
CHSITHSI 3ayCCHLICB
030 IIpombITh neTasb MoeuHag MaluHa | - - -
035 | Texnudeckuii KOHTPOIb - - -
040 |HaneceHne aHTHKOPPO3MOHHOTO HOKPBITHSI - - -
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Tabéauua b11 — MapmpyT 06padoTku 3y64uaToro Kojaeca

MamuvHHOe Bpems,

Omne- CouneprxaHue WM HAMMEHOBaHHE CTaHoK,
110 BapUaHTaM, MUH
panus orepanuu obopynoBaHue 17 18 19
[Monpe3sars Topust @Ah11/OE u @B2/OBHT
peaBapuTenbHO. OOTOUYNTH HAPYIKHYIO .
005 [moBepxHOCTh OE npensapurensHo. O6paboTaTh TOKapI?{:I&i Y 2,12 | 2,24 | 2,38
orBepcTre YBHT no @B-2. OGTOUUT U PACTOYUTH
backu
[Monpesats Topery YJAh11/@BHT npenBapuTensHO.
010 (O6TouNTh HAPYKHYIO TOBepxHOCTh BAh11 To e 165|172 | 1.82
npeaaputenabHo. OOTOYUTH U PaCTOUUTD (HacKu U
BEITOUKY DI
015 [[IpoTsiHYTP IITIOHOYHBIH Ma3 Iporsoxaoit 7512 | 0,35 | 0,35 | 0,35
[Monxpesats Topent DA h11/QE okondarensbro, 62
lokoHUaTeNBHO U Topibl OE/OBHT u @Ah11/
020 WBH7 nox utmndoanue. OOGTOUUTH HAPYIKHYIO Tokapusiii ¢ UITY 31 | 324|336
rmoBepxXHOCTh DE OKOHUYATENEHO U IIOBEPXHOCTh KT141
WAH1 1non mmdoanue. [Iporounts naz =
10H11 mon uuudosanue. OOTOUNTH hacKu
025 [TexHuueckuii KOHTPOJIb - - - -
030 [DpesepoBats 44 3y6a (m = 2,5) nox uuudosa- 3y6odpesepHsrit 368 | 412 | 435
Hue (110 JBE JIeTaNN) 53A20B
3y003akpyriio-
035 Baxpyrmuts 44 3y6a (m = 2,5) OKOHYATETBHO BoubIi monyas- | 1,12 | 1,24 | 1,28
tomar 5E580
OnHOUNUHETb-
HBIH 110JyaBTOMAT
040 [BauncTUTH 3ayCeHIbI HA TOPIAX 3yObEB U1 CHATHA (BacoK 0,2 | 0,24 | 0,26
55525
045 [Tepmuueckast 06paboTKa — - - -
[Inudosats HapykHYIO OBepxHOCTE BEh11 1 Kpyrnomumdo-
050 [ropert @Eh11/ @BHT okoHuatenbHO BaybHbIN 3T161]1 068072 0,76
055 [Tmudosats otBepeTne OBH7 u Topeny OE/QBHT BHyl'EHHJIM(bO- 146 | 148 | 152
OKOHYATENbHO BabHBI 3A227AD2)
_ Kpyrnomumgo-
060 [[Inndosats Topen B = 10H11 okoHUaTemsHO sansHe 3YIIBM 0,58 | 0,62 | 0,68
065 [LInupoBaTh OOKOBBIE CTOPOHBI 3yObEB Cremnamsmsii | 2,22 | 226 | 2.38
OKOHYATENBHO
_ 3yoouudopanb-
070 |Ulnudosats 44 3y6a (M = 2,5) OKOHYATENHHO ot SB833 3,45 | 3,52 | 3,62
075 [[IpombIBaTh meTaib MoeyHas MallMHA | - - -
080 [TexHuuecKuii KOHTPOIb - - - -
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Ta6auna 12 — MapupyT 06padoTku Bana

Orme- MarrHHOE Bpemst
CraHoK,
pa- CopeprkaHne HITH HANMEHOBAHHE OIIEPALiH oBopyToBate 10 BApUaHTaM, MHH
LHst 20 21 22
005 |Py6uts npytok Ds, BeLaepkuBas pazmep 3000 Ipecc K9534 - - -
010 |ITpaBuTH OPYTOK Ipecc U5529 - - -
015 |3anpaBuTh KOHLBI pyTKa (ackamu mox yroa 20° | Tokapusit XC-151 | - - -
IMoape3ath ¥ EHTPOBATh TOPEL, TOYUTH MICHKY
TI0J1 HaKAThIBAHNE pe3p6sr MK - 89, TounTh mieiixu ABTOMAT
020 | D6 10 (D1, 2)h12 m DS 1o (D1, 20012, 1 o 0,82 0,88 | 0,95
kauaBku b=3 u b=6; Tounts (D1+1,2)h12 mo 1B 1401
(D1+0,4)h9 u (D,+1,2)h12 no (D,+0,4)h9; dacku,
oTpe3ath jeTalb, BblACpKHBas pazmep L
Iloapesars BTOpOIi TOpEL, BBIAEPKUBAS Pa3MeEP TokapHbIit
025 8,3 0.1, TOUUTH (hacKy M IIEHTPOBATH TOPEI 16T02I1 06410721081
Dpe3epoBarth JBE JIBICKH, BBIICPKHIBAs pa3Mep TopusonTazsHo-
030 E > (bpesepHbIit 0,75 0,86 | 0,94
-0,28 OKOHYATEIIbHO 6PSOLII
Bubpauunonnas
035 |3a4uCTUTh 3ayCEHIIBI mammuaa BMIIB- | 0,12 | 0,14 | 0,18
100
040 |Hakartats pe3sby MK-89 oxoHuaTensHO ie;;’ 16 g HAKATHBI | 34 | 0,34 | 0,34
045 | Tepmuueckas 06paboTka - - - -
Kpyrnomm-
050 |lInudosars noBepxHOCTh D1js6 OKOHUATENBHO (oBabHBIH 0,44 | 0,44 | 0,44
3Y10B
Inudosats mosepxuocTs DoUS ¢ moxuumndokoit | Kpyrmomm-
055 |Topua L/Du8, BeiaepxuBas pasmep 20H9 (oBaIbHBIH 0,441 0,46 | 0,48
OKOHYATENbHO 3Y10B
060 |ITpoMBITh meTallb MoeyHast MamuHa | - - -
065 |HaBecuts GupKy ¢ 0003HAUCHHEM JICTANIH HA Tapy - - - -
070 | Texauueckuii KOHTPOIb ITnuTa - - -
075 |HaHeceHne MOKPBITHS - - - -
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Tabéauua 513 — MapupyT 06padoTKH HIMIEBOr0 Bajia

Orre-

MamuHHOe Bpems,

CTaHoOK,
pa- | CozeprkaHHe WM HANMEHOBAHUE OICPALINH 060Dy IOBAMHE 10 BapHaHTaM, MHH
s pyA 23 [ 24 [ 25 [ 26
005 |Otpe3ath 3aroTOBKY DpesepHo-otpesHoii | 0,36(0,42 (0,46 (0,38
010 | Tepmuueckas o6paboTka — - - - -
®pesepHo-
015 | PPe3epoBats Topis! B pasmep L+0,2 u uenrposanbieii  |0,46]0,54]0,62|0,58
LICHTPOBATH C JIBYyX CTOPOH OJIHOBPEMEHHO 21942
Touurs: weiiku P80g6 noBhl2; D1h7 no ToxkapHsIit
020 (D1+2)h12 u dacku 16K20D3 3,26/345/3,58)3,32
Touwurts: meiiku D3k6 mo (Ds+2)h12; D;h7 no
(D2+2)h12 u dacku
Tounts: weiikn 105f8 no @107h12; 107h12 no | TokapHsrii
025 9105,5h9, dacku, rounts (D3+2)h12 1o 16K20D3 4,2614,4814,67)4,35
(D5+0,5)h9; (D2+2)h12 mo (D,+0,5)h9;
MIPOTOYMTH JIBE KaHABKU B = 5
Touurts: weiiku F82h12 no &80,5h9; T .
OKapHBIit
030 |(D1+2)h12 mo (D;+0,5)h9; dacku, kanasku B 2,35|2,42|2,58|2,40
-5 16K20D3
®pes3epoBath MIOHOYHBIH 11a3, BbiiepxuBas | [LlmoHoO4HO-
035 pasmepbl 55 60, 22js9, 9H12 ¢bpesepublii 6930 LI51L1511151 115
Pagnansno-
040 Sffﬁgg;g’ Japessoonux oraepetit MIO | o ep s 0,64|0,64/0,640,64
2A554
ImedpesepHsrit
045 DpesepoBath mecTb NUIHIEB B pazMep 20]s, 10 | M TOPH30HTATBHBIH 148|1.48(1.48/1.48
87,8 MIOJTyaBTOMAT
5A35211D2
050 ®pesepoBath mecTh HUIHIEB B pazmep 20js, 10 To e 1,65|1,65|1,65(1,65
67,8
055 |3auncTuTh 3ayCEHIBI Mez( AMASHPOBAT™ 10 15/0,18 0,2 {0,17
HBIH BepcTak
Inndosare meiiku &80g6, D:h7, &105f8; Kpyrnonumdosains-
060 Topen 1t 3M 153102 2,2412,42|2,56|2,35
065 |Ilimgosats weiiku D3k6 u Doh7 To xe 1,68(1,7211,84|1,70
070 |IIpombITh AeTaih Moeunas MamuHa - - - -
075 | TexHnueckuii KOHTPOIIb — - - - -
080 |HaHecenne aHTHKOPPO3HMOHHOTO MOKPBITHS — - - - -
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CITPABOYHBIE JAHHBIE

IMPMJIOXKXEHUE B

Tab6auna Bl — TeopeTudeckuii yaeJbHbIA pacxoa IJHEPTrUM HA

pacniaBiieHHe U NeperpeB MeTajlia

Merasun Temneparypa, | IlnotHOCTS, Pacxon suepruu, kBT - 4/t
°C /M Pacnnasienue Ileperpes
U TIEPErpeB Ha 1 °C
Amomurii - ol 200 0,298
20 8,9
Menb 1200 8.3 215 0,158
Cras 20 7.8
a 800 78 355 023
1 HyTyH 1500 7.2

Ta6auna B2 — I'my0nHa NpOHUKHOBEHHMS TOKA B HEKOTOpPbIE
MeTaIbl, MM

Merann t, °C Pais Ha Yacrora Toka, I'1

Om-M-10°8 50 500 2500 10000

Mes 20 2 1 10 3,2 14 0,7

1200 21 1 33 10,3 4,6 2,3

20 13-25 40 5 16 0,7 0,4

Crasp 1 9yTyH 800 110 1 75 2.3 10,5 52

1500 125 1 80 2,5 11,2 5,6

JS—— 20 3 1 12 3,9 1,7 0,9

800 24 1 35 11,0 4,9 2,5

Taoauna B3 — Mexannueckue CBOiicTBa 00JITOB, BHHTOB M IINUJIEK U3
YIJ1€pPOANCTHIX U JIETHPOBAHHBIX CTAJIEH

Kace ., MIla o, MIla Mapka cranu
NPOYHOCTH
340 Cr13kn; Cr3cm; 10

36 300 200 10k

4.6 240 20

48 400 320 10; 10xn

5.6 300 30; 35

58 500 200 10; 10xm; 20; 20km; Cr3cm;
Ct3kn

6.6 360 35; 45; 401"

6.8 600 480 20; 20km

8.8 800 640 35; 35X; 38XA; 45T

10.9 1000 900 401'2; 40X; 30XI"CA; 16XCH




Ta6auna B4 - 3HavyeHHs HAPY/KHOTO JUAMETPA, IAra U BHYTPEHHEr 0
anaMeTpa 1is1 meTpudeckoii pespdsl F'OCT 24705-2004

HapyxHbiit Iar Buyrpennuii Hapy»xHblit lar BuyTpenHuit
JaMeTp pe3b0ObI JaMeTp JaMeTp pe3b0bI JHaMeTp
pe3s0bI d, MM p, MM | pe3pObr di, MM | pe3sOsI d, MM p, MM | pe3b0Obl 1, MM
5 0,8* 4,134 1,5* 8,376

0,5 4,459 10 1,25 8,647

1* 4,917 1 8,917

6 0,75 5,188 12 1,75* 10,106
0,5 5,459 15 10,376

1,25* 6,647 2* 11,835

8 1 6,917 14 15 12,376
0,75 7,188 16 2* 13,835

0,5 7,459 15 14,376

Ilpumeuanus: 1. 3HaKOM «*» OTMEUYECHBI pe3bObl C KpymHBIM ImmaroM. 2. Bunater M14
HPUMEHATH HE PEKOMEH/TYCTCst

Tabauua B5 — lonycTumbie ypoBHHU KoJ1e0aTeIbHOI CKOPOCTH

Hopmupyemsbrit CpeqHereoMeTpu4ecKie 4acToThl OKTaBHBIX 110J10C, Iy
flapavierp 16 32 63 | 125 | 250 | 500 | 1000 | 2000
Bnﬁgfci]i)lgcl)ﬂn 120 | 117 | 114 | 111 | 108 | 105 | 102 99
Tab6smna B6 — TomuHa CTEHKH 3allIMTHOTO OTPaskKAeHUs
Vnapnast TommmHa CTEHKH VY napnas TommmHa cTeHKH
Harpyska, xkH OIpaXKJACHUs1, MM Harpyska, kH OrpaXKJC€HHUs1, MM
491 1 735 10
8,33 2 80,36 11
14,6 3 96,04 12
17,15 4 102,9 13
25,67 5 115,64 14
31,16 6 139,16 15
39,69 7 159,74 16
47,04 8 188,16 17
61,74 9 205,8 18
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Taoauna B7 — Y genbHbli BRIOPOC NBLTH (i IPH MeXaHUYeCKO
00paldoTke MaTepHaJa, r/c

HaumeHnoBaHnue marepuana
B Opab
1A ODpaboTic Hyrys bponsa u ipyrue Texcromur | KapGomur
U CTallb LBETHBIE METAJLJIBI
ToueHue (ToKapHas) 0,0083 0,0028 0,019 0,017
®DpesepoBanue 0,0055 0,0019 0,031 0,064
CaepiieHue 0,0011 0,0004 — 0,012
PacraunBanue 0,0028 0,0007 — 0,017

IIpumeuanue: obpaboTka neraieii Ha pe3bOOHAKATHOM CTaHKE MPOM3BOAMTCS 0€3 CHSATHS

CTPYXKKH; OIIE€PALIUIO HA TOPU3OHTAIILHO-TIPOTSX)KHOM CTAHKE CIIEAYET IPUPABHATH K PE3aHUIO.

Tab6suna B8 — YaeabHbIil BIOPOC NBLIK (i TEXHOJIOTHYECKHM
000py10BaHNEM NPU MeXaHU4YeCKOil 00padoTKe MaTepuaa, r/c

Jlnamerp muindoBaIbHOroO Tun craHkoB
Kpyra, MM KpyrionungoBabHbIC 3aTOYHBIS
200 0,117 0,062
300 0,155 0,135
400 0,180 0,182

Ilpumeuanue: MexaHUueCcKyl0 00pabOTKy aeraiell Ha BUOPALMOHHOM MallMHE, MAallMHE IS
CHATHS 3ayCEHIIEB, BEPCTAKE MEXAHM3UPOBAHHOM MOXKHO IIPHPABHATH K OIeEpanysM Ha

3aTOYHBIX CTaHKaX.
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Tab6auna BY — IlenTpobeskHble BeHTUIATOPHI HU3KOro Aasjenns 1{4-70 u 114-76 u xoMmjieKTanus ux

IJEKTPOABUTATECJIAMU
DJIEKTPOJBUIaTENIN CEPHU Macca BenTuisTOpa
5 (k) c
8 X 5 AOu AO2 4A 9JIEKTPOJIBUIaTEIEM
1] s é cepun
O0o03HaueHKe E Yacrora % %
IUIS 3aKa3a § BpaIleHus, 06/MUH ; E é § 5 E“ z é § o E z
ol g o THIT Em| 8= THII Em| 223 A02 4A
= 5 = 52| 328 5% 258
= o T oo © o T a ©
= = @ = )
1 2 3 4 5 6 7 8 9 10 11 12
114-70 (ucnonunenue 1)
A2,5095-1 AOJI11-4 0,12 1400 4AA56A4 0,12 1370 27 26
A2,5095-2a 95 |AOJI22-2 0,6 2800 4AA53B2 0,55 2810 31 27
A2,5095-26 AOJI21-2 0,4 2800 4AA63A2 0,37 2810 30 28
A2,5100-1 2,5 100 AOJI11-4 0,12 1400 4AA56A4 0,12 1370 27 26
A2,5 100-2 IAOJI22-2 0,6 2800 4AA63B2 0,55 2810 32 28
A2,5105-1 105 AOJI11-4 0,12 1400 4AA56A4 0,12 1370 27 26
A2,5105-2 Pasna wactore AOJI2-11-2 | 0,8 2815 | 4A71A2 0,75 | 2810 34 30
BpalIeHuUsI
A3,2 095-1 ONEKTPONBHATENS 95 IAOJI21-4 0,27 1400 4AA63A4 0,25 1370 44 42
A3,2 095-3 AOJI2-21-2 15 2850 4A80A2 15 2860 43 45
A3,2 100-1 315 IAOJI21-4 0,27 1400 4AA63A4 0,25 1370 46 42
A3,2 100-2a (3’ 2) 100 |AOJI2-22-2 2,2 2850 4A80B2 2,2 2860 56 58
A3,2 100-26 ' AOJI2-21-2 15 2850 4A80A2 15 2860 54 59
A3,2105-1 105 AOQJI22-4 0,4 1400 4AA63B4 0,37 1370 46 42
A3,2 105-2 IAOJI22-2 2,2 2850 4A80B2 2,2 2860 57 57




Iponomkenne Tabmmisr B9

1 2 3 4 5 6 7 8 9 10 11 12
A4095-1 AOJI2-11-6 | 0,4 935 | 4A71A6 037 | 920 80 84
A4095-2 95 |AOJ2-11-4] 06 | 1410 | 4A7A4 055 | 1370 82 86
A4095-3 AOT2-322| 4 2000 | 4A100SA2 | 4 | 2880 | 123 113
A4100-1 AOJI2-11-6 | 0,4 935 | 4A71A6 037 | 920 81 85
A4100-2 4 100 |AOJ2-124| 08 | 1410 | 4A71B6 075 | 1370 85 89
A4100-3 AOJI2-41-2| 55 | 2900 | 4A100LB2 | 55 | 2880 | 134 112
A4105-1 AOJI2-11-2| 04 935 | 4A71A6 037 | 920 81 85
A4105-2 105 |AOJ221-4| 11 | 1410 | 4A80A4 1,1 | 1400 85 83
A4105-3 AOJI2-422| 75 | 2900 | 4A1I2MA2 | 75 | 2900 | 134 116
A5090-1 o AOI2-126] 06 930 | 4A71B6 055 | 920 113 111
A5090-2 AOJI2-224| 15 | 1420 | 4A80B4 15 | 1400 | 119 117
A5095-1 AOTI2-126| 06 930 | 4A71B6 055 | 920 114 112
A5095-2a Pania sacToTe 95 |AOJN-3L-4 | 2,2 | 1420 | 4A90LA4 | 22 | 1420 | 127 113
A5095-26 B—— ACJI-22-4 | 15 | 1420 | 4A80B4 15 | 1400 | 120 118
A51002-1 5 | snextpomsurarens AOTI2-21-6| 05 930 | 4AB0A6 075 | 930 114 120
A5100-2a 100 |AOJ-314 | 22 | 1420 | 4A90LA4 | 22 | 1420 | 128 114
A5100-26 AOJ2-22-4| 15 | 1420 | 4A80B4 15 | 1420 | 120 118
A5105-1 ACTI2-216| 08 930 | 4A80A6 075 | 930 118 120
A5105-2a 105 |AOJ2-32-4] 3 1420 | 4A1005A4 | 3 1425 | 134 124
A5105-26 AOJI2-31-4| 22 | 1420 | 4A90LA6 | 32 | 1420 | 129 115
A6,3 095-1 A02-316 | 15 930 | 4A90LA6 15 | 930 191 177
A6,3095-2a 95 [A02-424 | 55 | 1440 | 4A112MA4 | 55 | 1450 | 222 203
A6,3 095-26 A02-414 | 4 1440 | 4A100LB4 | 4 1425 | 219 197
A63100-1 | A02-326 | 22 930 | 4AI00LB6 | 2,2 | 930 202 199
A631002a | 100 [A0251-4 | 75 | 1440 | 4A13254 75 | 1450 | 204 281
A6,3 100-26 A02-424 | 55 | 1440 | 4A112MA4 | 55 | 1450 | 226 207
A6,3105-1 105 [A02-326 | 22 930 | 4AI00LB6 | 2,2 | 930 200 197
A6,3 1052 A02514 | 75 | 1440 | 4A13254 75 | 1450 | 271 258
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[ponomxenne Tadmuisr B9

1 2 3 4 5 6 7 8 9 10 11 12
A8-5a 8 o A02-52-6 75 965 4A132M6 75 960 388 359
A8-56 A02-51-6 55 965 4A132S6 55 960 388 356
A10-4 10 — A02-62-8 10 725 4A200M6 22 980 663 769
A10-8 — A02-72-6 970 4A180M6 18,5 980 738 684

114-70 (ucnonHeHue 6)

A8-1 670 A02-41-6 3 960 4A112MA6 3 950 568 554
A8-2 755 A02-42-6 4 960 4A112MB6 4 950 568 550
A8-3 850 A02-51-6 55 970 4A132S6 55 960 587 575
A8-4 8 950 A02-52-6 75 970 4A132M6 75 960 599 588
A8-6 1065 A02-61-6 10 970 4A160S6 11 970 617 612
A8-7 u A8-7a 1190 A02-62-6 13 970 4A160M6 15 970 631 625
A8-76 1190 — — — 4A160S6 11 970 — 597
A10-1 530 A02-42-6 4 960 4A112MB6 4 950 885 867
A10-2 600 A02-51-6 55 970 4A13256 55 960 819 807
A10-3 10 670 A02-52-6 55 970 4A132 M6 75 960 837 818
A10-5 750 A02-61-6 10 970 4A160SB 11 970 851 840
A10-6 845 A02-71-6 17 970 4A160M6 15 970 885 838
A10-7 950 A02-72-6 22 970 4A180M6 18,5 980 908 849
Al12,5-1 425 100 A02-51-6 55 970 4A132S6 55 960 1281 1269
Al12,5-2 475 A02-52-6 75 970 4A132M6 75 960 1299 1280
Al12,5-3 530 A02-61-6 10 970 4A160S6 11 970 1313 1302
A12,5-4 12,5 600 A02-71-6 17 970 4A160M6 15 970 1347 1300
Al12,5-5u 12,5 A02-72-6 22 970 4A200M6 22 980 1365 1396
Al2,5-5a 670

Al12,5-56 — — — 4A180M6 18,5 980 1415 1370
Al12,5-6 755 A02-81-6 30 980 4A200L6 30 980 1415 1370
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Oxonuanue Tabmuis B9

1 [ 2] 3 [ 4 ] 5 [ 6 [ 7 ] 8 [ 9 [ 10 [ 112 [ 12
114-76 (ucnonuenue 6)

B8-1 1130 A02-52-4 [ 10 1450 | 4A132M4 11 1450 647 633
B8-2 g 1270 A02-61-4 | 13 1450 | 4A160S5 15 1450 650 642
b8-3 1420 A02-714 | 22 1455 | 4A18954 22 1470 680 647
b8-4 1600 A02-72-4 | 30 1455 | 4A180M4 30 1470 810 769
B10-1 900 A02-62-4 | 17 1450 | 4A160M4 18,5 | 1450 980 977
510-2 10 1000 A02-714 | 22 1455 | 4A180SA 22 1470 | 1050 | 1017
510-3 1120 A02-72-4 | 30 1455 | 4A180M4 30 1470 | 1078 | 1037
510-4 1280 A02-81-4 | 40 1460 | 4A200L4 45 1475 1213 | 1188
B16-1 420 A02-71-6 | 17 970 4A180M6 185 | 980 2346 | 2319
516-2 460 A02-72-6 | 22 970 4A180M6 1855 | 980 2376 | 2322
516-3 u B16-3a 475 100 A02-726 | 22 970 4A200M6 22 980 2375 | 2407
516-36, b16-4 475 — — — 4A180M6 185 | 980 — 2322
blé-4am 16 510 A02-816 | 30 980 4A200L6 30 980 2501 | 2456
B16-46 510 — — — 4A200M6 22 980 — 2431
5165 555 A02-816 | 30 980 4A225M6 37 980 2498 | 24443
516-6 580 A02-82-6 | 40 980 4A225M6 37 980 2485 | 2560
B16-7 n B16-74 650 A02-91-6 | 55 985 4A250M6 55 985 2615 | 2610
516-76 650 — — — 4A250M6 45 985 — 2570
520-1 520-2 u 365 A02-81-6 | 30 980 4A200L6 30 980 4145 | 4100
520-2a 20 400 A02-82-6 | 40 980 4A250L6 45 985 4175 | 4245
520-26 400 — — — 4A225M6 37 980 — 4150
520-3 465 A02-91-6 | 55 985 4A250M6 55 985 4275 | 4270

Tpumeuanue: neHTpoOeKHBIe BEHTUIATOPHI 1[4-70 BBIMyCKAOTCS U3 HepykaBeromieil cranu, ucnonHerue 6; Ne 10; 12 u 16. Bentumsitopsr 114-70-16
M3rOTaBJIMBAIOTCS TAKXKE U3 YIIIEPOJUCTON CTaIM M KOMIUIEKTYIOTCS 3JIeKTpoaBUraTensamu cepuu A0 miu 4A momrHoctso ot 10 10 75 kBt
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