MockonbKy Ansi pasHbiX HanpaBfeHWIn NOAFOTOBKW Crieumanu-
CTOB Mnv 6akanaBpoB OTBOAMUTCS Pa3/IMHHOE YMCIO YACOB Ha YCBOEHWE
AVNCLUMMANHBL M NpeaycMaTpuBalOTCS pasfinyHble OpMbl OTHYETHOCTU —
KypcOBble MNPOEeKTbl, KypcoBble paboTbl, pacyeTHO-rpaduyeckme
N KOHTpOJIbHble paboTbl — NpenoaaBaTeSlb MOXET BapbMpOBaTb CIOX-
HOCTb BblJaBaeMbIX 3a@aHuii NO CNeayoWMM HanpaBNEHUAM:

- ynpouweHue (YCNOXHEHWNE) CTPYKTYPHbIX CXEM NPUBOAOB
nyTeM Ha3HayeHUs OonpeAesieHHOro KOMM4YecTBa OCHOBHbIX Y3/10B,
BUZA W KOJMIMYECTBa CTYMEHEN peayKTOpPOB, KOMYECTBA Y4YacCTKOB Ha
rpaukax Harpysku, 3agaHuMeM TUNoBbIX rPaduKoB HarpysKku;

- 0CcBODOXAEHME CTYAEHTOB OT OMpefesieHHbIX NMPOBEPOYHbIX
pacyeToB HEMPUHLMMNMANBLHOMO XapaKTepa;

- MpuBMeYeHne K MNpOBEAEHMIO POMO3AKMX O0AHOO06pPa3HbIX
pacyeToB CpPeACTB aBTOMaTM3NPOBAHHOMO MPOEKTUPOBAHUS;

- OrpaHuyeHne o6LLEro KONMYECTBa YepTexen, UX Buaa U
¢opmMaToB, HampuMmep 3aMeHa 4YepTexa obuwero Buaa rabapuTHbIM
WM 3CKM3HBIM YEPTEXKOM;

- OrpaHu4yeHMe Ko/IM4ecTBa BMAOB Ha 4depTexax, ynpolieHue
TpeboBaHUA MO UX WH(OPMATUBHOM 3arpy>€HHOCTU, Kacarolmuxcs
HaHeCeHUst yKasaHWii TEXHONIOMMYECKOrO XapaKTepa: TOYHOCTU obpa-
60TKM NOBEPXHOCTEN, AOMYCKOB (hOpMbl, MOCAZOK M Ap.

Pabota ¢ AaHHbIM nocobueM He uckI4YaeT HeobxoaMMoCTH
NCrnonb3oBaHus Apyrux, 6onee o6beMHbIX CneuManmM3npoBaHHbIX MC-
TOYHMKOB MH(OPMaLMKM, PEKOMEHAYEMbIN CMUCOK KOTOPLIX MpuBEAEH
B KOHUe nocobus. CkazaHHOe 0CcoH60 OTHOCMTCA K 3aK/IOUUTENbHOMY
3Tany — ocdopMSieHUt0 rpacmyeckoin Yactu paboTbl, rae 60sbLiyto
MOMOLLb MOMyT OKa3aTb aTnacbl TUMOBbLIX MALUMHOCTPOUTENbHbIX KOH-
CTPYKUMKI, UMeloLmne yaobHbIM YBEMYEHHBIA hopMaT U coaepxalume
06pasubl BbIMNOSIHEHWUST COOPOYHBLIX M pabounx 4yepTexen Hambonee
YacTo BCTPEYAIOLLMXCS Y3/10B U AeTaneu.

KoHkpeTHble NpMMepbl pacyeToB NPUBOAATCA Ha NpaBbiX
(HeueTHbIX) CTpaHuUax nocobus. [na aaekBaTHOro BOCNpUSN-
THA yye6HOro Marepmasna C 3KkpaHa MOHUTOpPa peKoMeHAyeTcsA

BKJIOYUTb NMPOCMOTP B BYXCTPIHUYHOM PEIKXHME.
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1 KnHemaTunueckuii pacuer npusoga

Llenb KMHEMATUYECKOro pacyeTa MpuBOAA HECKOSIbKO LIMpe
TOii, KOTOPYIO NMOAPa3yMEBAET Ha3BaHWEe pasfesna, NockosibKy NMOMUMMO
UMCTO KMHEMATUYECKMX NMapaMeTpoB, TakMX Kak NepeaaToyHble Yncna
1 YacTOTbl BPALLEHUS, B XOAE PacyeTa ONpeaensioT TaKKe SHepreTu-
YecKue M CUNOBbIE MapaMeTpbl — NepeaaBaeMble MOLLHOCTA M Bpa-
LLAIOLLME MOMEHTbI Ha Banax.

1.1 UcxogHble faHHbIE pacyeTa

KvHeMaTuyeckuin pacyeT NpOBOASAT B COOTBETCTBMM CO CXEMOVA
npvBoAa M UCXOAHBIMW AAaHHBIMW U3 TEXHWUYECKOro 3afaHus. Ha ocHo-
BE€ CXEMbl 3aflaHUsi HeOBXOAMMO MOAroTOBUTbL ee paboumili BapuaHT,
YTO 3aK/TIOYAETCS B MEPEepUCOBKE M MPOCTaBieHNM HeobXxoanMbIx 060-
3HAYEHUIN, KOTOPbIE B HEKOTOPbLIX Cly4yasix MOryT paavKanbHO OTNK-
YyaTbCsl OT MPMBOAMMBLIX Ha 6naHke 3agaHus. Ludpamum HymepytoT
[AeTanu nepegjay, BXOAALWMX B COCTaB NpuBoAa, — 3ybuaTble koneca,
LUKMBbI, 3BE30YKN — B MOPAAKE, ONpeaensieMoM IOrMKOM nocneaoBa-
TENbHON nepeaayun ABMXKEHUSI OT ABUraTensl K npuBoaHomy Basny. [e-
Tanu Ha NpuBOAHOM (BbIXOAHOM) Bany, He BXOAsLIME B COCTaB nepe-
Jay npuBoaa (TaroBble 3Be3404ku, 6apabaH, ...), He HymepytoT. [lo
TAKOMy >Xe MPUHUMMNY, UCMOoNb3ysl UMMPbl B KPYXKO4YKax, HyMepyloT
Ba/ibl MPUBOAA, MPUYEM Bany ABUraTesnsi NPUCBaMBAlOT HYNEBOW HO-
Mep, MHOraa He ykasblBaeMblii Ha cxeme. Pabouunii BapvaHT TUMOBOM
KMHEMaTUUYECKON CXeMbl NpUBOAA M306paXkeH Ha puc. 1.

Huxe, noa KMHEMaTMYECKOW CXEMOW, M306paXkaloT NMHENHYIO
CTPYKTYPHYIO L€eMb NpuBOAa, Y3/MaM KOTOPOW MpUCBauBaloT MO BO3-
MOXHOCTW KpaTKMe, MHEMOHWYECKM MOHSATHble 0603HayYeHusl, Hanpu-
Mep: Md — MydTa; pen — peayktop; b — 6bicTpoxoaHas cTyneHb pe-
Ayktopa; T — TuxoxofHas CTyneHb peaykTopa; PM — pemeHHasi nepe-
fava; UM — uenHasa nepepaya; Yl — yepesayHasa nepegada; Ol — oT-
KpbiTas nepepaya (6e3 ykaszaHus tmna); OK — oTKpbITass KOHMYeckas
nepegaya v 1. A. CTpykTypHas uenb, 6narogaps CBOEMY JIMHEMHOMY
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BuAYy, MO3BONSIET HE 3anyTaTbCs B MOCNEA0BaTENbHOCTM B3auMO-
ANEVCTBUS Y3M0B, ONpeaensieT Noc/eaoBaTeNbHOCTb PaAcYeTa, a Takxke
ynpoLlaeT npoueaypy MHAEKCauMy NapaMeTpoB, OTHOCSLUMXCS K TOMY
UK UHOMY Y311y.

©@ @ ®

o L

e
i 11l
-— X
O| D
- - >
11l 11l
6| X 1
© (_D__“ (_@_"_@ @ ®
M(i)l/TB 7/7T§/>M¢)2/>OH/>

Puc. 1. KuHeMaTnyeckas cxeMa v JIMHelHas CTpYKTypHas Lienb npueoaa

B KkauectBe UCXOOHbIX [AaHHbIX KMHEMaTUYyecKoro pacyeTta

0ObIYHO BbLICTYMAOT YacTOTa BpalUeHWst BbIXOAHOrO Banma Ny .

(06/MWH) ¥ nepepaBaeMasi npuBogoM MouwHocTb N (kBT) nun6o

BBIX



MpuMep BbINONIHEHUSI PACYETOB MO NMPOEKTY

JITTY, xapenpa «OcHOEE! KOECTPYHPOEAHHA MAIIHEY

3ATAHHE HA KYPCOBOMH IIPOEKT
o gucHpLTHHe «TeTaan MamHH H 0CHOBEI KOHCTPYHP OB aHID)

Crynent __ [ Barol M. rpymma _ TR T25

SATAHHE 3 BAPHAHT _7

Tema: «PacdeT H IPOeKTHPOBAaHHe IPHEOA K CKpeOKOBOMY KOHBeffepy»

PaccunTaTh M CHPOEKTHPOBATh NPHECI K CKpeOKOBOMY KOHBeHepy IO
IpHBeIeHHBIM KHHeMaTHiecKoH cxeMe H rpadHKy HaIpyKeHHL

TlppEoT COCTOHT H3 3ISKTPOJEHTAT&Nd, VOPYToH ETYI0MHO-DATENEEOH MyQdTEL
IOBYXCTYIIEHYATOT0 COOCHOTO peIyKIopa ¢ KOCO3YOBIMH KOMecaMH, KyJIadKOEO-THCKOEOH
(¥pecTosofl) MydIEL, OTEpETOH npavozyOOH KOHHHeCKOH Mepedadd, TATOEOTO OpraHa
KOHEeHepa — 3Ee2foukH JuaMetpoM D. lpdpaMp DpoEyMepoBaHE JSTATH Depead, THGpIMH B
KPYKKax — BaEL

Cpok cnyxbe 5 nem
kepr=03
0.3t Kwp=065

=

]
0.7t

T =157

05T

HcxogHble JTaHHBIE K zamuTe He0oOXOZHMO NPEICTABHTE MOACHHTEIEHVIO
Taroeoe | CropocTs | Juaverp | SAMHCKY H rpadHUecKy0 HWacTh, EBNIOMHEHHVIO Ha
vermme | memm  |3Bespousm | YETEIPEX JHCTAEX BAaTMaHa Al

-mact 11 pegveTop, cOopouHEN uepTem, Al
F:. H F, w'c D, mu (1pn BEA);

Bapuant

20

-mueT 20 depTex o0mIero BHOANpHEOIR, Al

S

2 2 (He MeHe® JEVX EHIOE);

3 4 1.08 -mHeT 37 KpEONKA KOPOyCa peaviTopa. Al:

a1 2 1.05 -macT 4. Bam EREXOJHOH pegykTopa, A3;

S 1 BAT DPOMEKYTOMHER peqyeTopa, Al;

6l 2 0.08 Komeco 3y0datoe pemykTopa, A3;

7] 3 ;19 KPEIIEA DOJIHENEHKA CKEO3HAT, A3,

R EE 0.06 Oozsagensenpoexta: JMOK XX0000.000 KT, rae XX -
2] 3 3 IEE MoCTeaHE TAGPE HOMEPa 5a9eTHOH KHIDEEH || HTH HoMepa
0l 3800 oo 53 TAHHA H BAPHAHTA)
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CBSA3@HHbIE C HMMW MHblE MapaMeTpbl. Tak, €Cn 3aAaHbl CKOPOCTb
aBwxeHust V' (M/c) Tarosoro opraHa (LEenu Unuv NEeHTbl), AeNUTENbHBbI

avametp D, (Mm) Tarosbix 3sesgouek (unm anametp Dy 6apabana),

rnonesHas okpyxHas cuna F (H), MoxxHo Bocnonb3oBaTbes opMynamu:

_60-10%V

ax =~ N, =FRV-1073, (1)

BbIX
3B

Ecnu penuTenbHbI AMameTp 3BE3M0YKM He 3adaH B YC/OBMSX, €ro
OnpeaensatoT no Yncny 3ybbes Z,, v wary uenu t,,:

t3B

D, =
*sin(180°/z,,)

1.2 Bbi60p anekTpoaBurarens

UTtobbl NepenTn OT NapaMeTpoB ABMXEHWS HA BbIXOAHOM Basy
K napameTpaM ABWXEHUS Bana ABuratensi, HeobxoanMo 3HaTb Xapak-
TEPUCTVKM NpuBoga: nepepatodHoe ynucno U u koadduumeHT no-
Ne3HOro AencTBus 1.

1.2.1 MNpeaBapuTenbHble 3HadeHus (MOMEYaloT LUTPUXOM)
nepefaToyHbIX uMcen OTAENbHbIX Y3/10B NPUBOAA, COCTaBASOLMX
NINHEMHYO CTPYKTYPHYIO Lenb, 3a4atoT No pekoMeHaaumsm Tabn. 1.
K npumepy, ans cxeMbl Ha puc. 1 MOXHO NPUHATD: Uﬁmpl =1, TaKk Kak

!

MydTa He U3MeHSIET 4acToTy BpalleHusi Banos; Uy,

Uor = 4. B cBOlo o4epesb, nepefaToyHoe YUCIO ABYXCTYMEHYaToro
peaykTopa pa3buBaloT MeXay ero CTyneHsMu:

!
[Uhes _

U;S:T, u![*:k u

!
pen



2 Kuremamuseckud pacdem npuboda

1.1 HUcxodnore darHble pacdema

H300paxXaem KuHEMAMULECKYFrO CXEMY U  AUHEUHYFO

eMpyYkmypHYro yeno npuboda. Bomucolbaem ocHobHbIE JaHHPLE.

i

>
0
i

<X o
v

@

©) Cj)____ (_@____ ® @ ®
@@1/275 fl‘ 2/7M¢2/70H/7
_____ e

Aaro: msgeoboe ycurue yenu Fr = 3800 H;

ckopocme yenu V'= 1,10 M/¢;

deAumenorolid duamemp 36e3004ku D = 700 MM.
Hacmoma Gpauerus u MowHocmeo, nepedabaemas Bol -

XodHoIM Garom npuboda:



raoe MHoxutens K = 0,88 ans uMnMHAPUYECKUX PELyKTOPOB pasBep-
HyTOW cxeMbl; K = 0,95 ANg UMAMHAPUYECKMX COOCHBIX PEdyKTOPOB U
K = 1,1 Ana KOHNYECKO-LIMNNHAPUYECKNX PEAYKTOPOB.

Oblee nepeaaToyHOe YMCIO NPUMBOAA HAxoAAaT MepemMHoXe-
HMEM NepeaaToYHbIX Yncen ero snemeHToB. CooTBeTCTBYOWaAs dop-
Myna Ans paccMaTpMBaeMoro npMMepa MMeeT Bua:

U’ = Uy g1 (UUT)Uyg2Uom (2)

rae npovsseAeHe B Ckobkax O4eBUAHO paBHO U, .

Tabnuua 1

PekoMeHayeMble 3HaYEHUA NepefaTovHbIX Yucesn

MNepeaaToyHoe yncno
Bua nepegaun
pekoMeHayemoe npegensi

PenykTop UMnMHAPUYECKUin

- OOHOCTYNEHYaTbIN 5 2..8

- ABYXCTYMeH4YaTbIi 24 7,1...50

- TPEXCTyneHYaTbIi 106 25... 250
PeflyKTOp KOHUYECKUiA / KOHUYeCKOo-
LUMIMHAPUYECKUIA

- OOHOCTYMNEHYaTbIN 2,5 1..6,3

- ABYXCTYMeH4YaTbIin 18 6,3 ...40

- TPEXCTYNEHYaThIN 82 20 ... 200
OTKpbITas uunuHapuyeckas 3ybua- 4 2...8
Tas nepefaya
OTKpblTas KOHWMYeckas 3ybuaTas 2,5 1..6,3
nepegaya
PeaykTop YepBsiUHbIN

- OQHOCTYNEeHYaTbIN 31,5 8...80

- [BYXCTYMNeH4YaTbli 1000 100 ... 6300
LlenHasa nepenayva 3 1,5...10
PemeHHas nepefava 3 2..8
MydTa MexaHu4veckas 1 1
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60107V 60-10°-1,10

== . =————— " = 30,03 0d/Mun;
Noo="p 2 MT T3 74 700 V.

N =FiV-207%; Ngpo=3800-1,10-207 = 4,180 kBm.

1.2 Bedop snekmpodbuzamens

2.2.2 [To madn. I Haxodum npedbapumenbHole 3Ha4e -
HUT NEPEIAMOYHBIX UCEN: ONT DOYXCIMYNEHIAMOZO YUAUHIP U ~
Heckozo pedykmopa Upes = 24, a NG OMKPOIMOU KoHuYecKod
nepedaqu u'on = 2,5, [lepedamourvie ducra mygpm pabuol
eduHuye u Mozym npocmo He yaumelbamocs 8 pacdema.

Aerum nepedamoyroe qucAo pedykmopa mexady dolcm -
JPOXOOHOU U MMUXOXOTHOU CIMYNEHIMU. B HAUEM CAYHIAE PEdyK -

MOP COOCHBIL, NOIMOMY KOIPuyueHm pasiencrHus kK = O, 75.

J 4 Yz

L{ = J. M, =
s k 57 p a5

=5,157;
Ur=Kk |Ups U =0, 95\ 24 = 4,654.

ITpedbapumensroe nepedamoyroe Yucao npuboda

U' =t ur oy U'=5157 4,654 2,5 = 60,00.
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1.2.2 KoapdhumumneHT nonesHoro AencTsusi NpuBoda onpeae-
nsietca nponsseaeHvnem Kz cocraBnsitoLmMx 31€MEHTOB:

N="Nup1(MNT)Nug2Nor - (3)

YactHble 3HadeHns KM/ BbibupatoT us 1abn. 2, raoe KM/ anemeHTOB
npueeaeHbl C YY4ETOM NOTEPb B NOALUMMHUKAX OMNOp.

Tabnuua 2
YcnoBHble 0603Ha4Y€HUS 3/IEMEHTOB MalUVH
B KMHeMaTnueckunx cxemax (no NOCT 2.770 — 68)
HawmeroBakme YcnosHoe 0603HayeHve KnAg
3/1EMEHTa
MydTa ynpyras / 0,98
MydTa Kynaukoso- I:]I 0,98
AvckoBas 1~
MydTa 3ybuatas : : 0,98
PeMeHHasi nepesaya =" }
1 1
- NIOCKOpEMeHHas =< S | 0,95...0,97
T T
1 1
- KNMHOpEMEHHas E X 0,94...0,96
T -1
~——
_H_ _______ _,(_L_,)_ 0,92...0,95
LienHas nepefaya e— _\_L/ (B 3aBMCKMMOCTM
OT YC/oBUM
¢;._ . é CMa3skm)

12




2.2.2 [To mada. 2 Bodupaem KIT4 43108 npuboda,
YIumolbas, mo yuruHpuyeckue nepedadu b pedykmope Kak
npabuno Kkocosydele, a 6 omkpelmox nepedadax UcnoAb3yrom

l’lpﬂMO..’)’bi/g L[L{AMHBIUH"/ZCKHZ UNU KOHUYECKUE KONECA.
77/1/19{91 = OJ ?81 ns = OJ qg) nr= 0; qg) ’7A/(¢?2 = OJ qg) nom = 0) 74

O0wudi kKosghghuyuerm nonesHozo deticmbusg npuboda
M= Mgz 15 17 Mgz Mo’

n=098 098 098 098 O,94 =0,8670 .
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OKOHYaHue Tabn. 2

Havnmerosakme YcnosHoe 0603HaueHme KMA
3/1eMeHTa
LinnuHppryeckas HODSEOBg%%i:
3ybuatas nepeaava A B
(npsimo3ybas u Ko- - Koco3ybble:
cosybas) 0,97...0,99
] ’ . npsmMo3ybble:
KoHuyeckas 3ybya ] / 7 \7 0,94...0,96*
Tas nepepava (nps -— / - C KpyroBbIMu
Mo3ybasi 1 C Kpyro- \_ . 3Y6bSIMU:
BbIMU 3yObsiMU) @ 0 ée 0 9.8
npu U > 40:
o \ 0,75...0,70*
Ly K
YepesauHas nepefava \ Jr / np U = 18...40:
P pen ~ 0,82...0,75*
_—_ npm U = 10...18:
- X -
= 0,92...0,87*
[ononHutenbHas
napa MoALMMHMKOB —
- KayeHus 0,99
- CKOJIbKEHWIS 0,98

* MeHbLUME 3HaYEeHNs Ha3Ha4aloT Ans nepeaay OTKpbITOro Tmna

1.2.3 MNoab6op anekTpoasuratens BeayT Mcxoas U3 TpebyeMoii

4acToThl BpaleHnsi N5 1 Tpebyemoit Mowroct NP

™ _
Nk =n

BBIX

, N
U’ Np=

n

14
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1.2.3 Haxodum wpedyemole dacmomy Gpauwjerus u
MOUHOCIME FNEKIMPOIBU2aAMENS:
m, /. m —_ —_ .
Wy =g U’ = 30,03 60,00=1802 od/Mun,
mp - /Vfb/X X mp 4)180

Nt n = % T os670

U3 madn. TTZ npuroxerudd Boidupaem | zpynny Ibu -

= 4,821 kBm.

eamened ¢ CUHXPOHHOU dacmomol Gpaujerus 1500 od/MuH

KAK HAUDOACE DAUSKYIO NO HACMOMAM K N = 1802 00/ MUH.

4

— MolLHOCTS YactoTta [nameTp THYCK T Maxgig _I"laOM.

epaul. 72__,| Bana — poTop

Tens N g, KBT ns J T T 5
o6/MUH MM HOM oM | (D)7, kreM?
I11. CuHXpoHHaa yacTtota 71 = 1500 06/MuH
4A71A4 0,55 1390 19 2 2,2 52'10*
4A71B4 0,75 1390 19 2 2,2 57:10*
4AB0A4 1,1 1420 22 2 2,2 1,29°102
4AB0B4 1,5 1415 22 2 2,2 1,33'102
4A90L4 2,2 1425 24 2.08 24 2,24+10
4A10054 3 1435 28 2 2.4 347107
4A100L4 4 1430 28 2 24 4,5'107°
4A112M4 5,5 1445 32 2 2,2 7,0°107
4A13254 7,5 1455 38 2.2 3 0,11
4A132M4 11 1460 38 2.2 3 0,16
4A16054 15 1465 48 1.38 2,28 0,41
4A160M4 18,5 1465 48 1.38 2,28 0,51
4A18054 22 1470 55 1.38 2,28 0,76
4A180M4 30 1470 55 1.39 2,29 0,93
4A200M4 37 1475 60 14 2,5 1,47
4A200L4 45 1475 60 1,4 2,5 1,78
IV. CuHXpoHHas yactoTta 7t = 3000 o6/MuH

4A63B2 0,55 2740 14 2,0 2,2 36°10*
4A71A2 0,75 2840 15 2 2 39-10*
AAT71RY i1 21N ia l 272 a?+-1n4

BHympu  epynnel Beldupaem onuxadwud Jbuzamens,
MOUYHOCIME KOMOpO20 HE HuXe mpedyemod, u Bomucolbaem

e2o ocHobBHbIE napamempel.
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PaccunTtaB TpebyeMble napameTpbl, U3 Tabs. M1 npunoxeHuii
BbIGMPAIOT OfIHY M3 YETbIPEX Fpynn ABuraTtenen, 6N3KNX Nno Yacrore

N.b. Mpu 3ToM N;E MoxeT 6biTb Kak GOMbile, Tak U MeHbLIE YacToT

BpalleHuns aBuratenei rpynnel. Cpean apuraTenieit rpynnbl BolbmpatoT
KOHKPETHbIN ABUraTenb, MacnopTHasi MOLWHOCTb KOTOPOr0 HE HuXe
TpebyeMoi. B CropHbIX Ciyyasix AoMNyCcKaeTcs Neperpys no MOLHOCTH,
He npesblWatoLWmii 8%.

MacrnopTHble NapaMeTpbl BbI6paHHOro ABUraTeNs BbINUChIBAOT
OTAENbHOW CTPOKOW. PasMepbl ABuraTens, Heobxoaumble ans raba-
PUTHOTO YepTexa WK YepTexa obLuero Buaa, NpuBoaaTcs B Tabn. M2.

1.2.4 TlockonbKy nacnopTHas 4acTtoTa BpaLleHWs MOXET 3a-
METHO OT/IMYaTbCA OT TpebyeMoi, nocne Bbibopa 3/1EKTPOABUraTENS
HeobxoaMMO YTOYHUTB NepeaaToyHble uncna npueoda. Oblee @ak-
TMYeckoe nepefaTovHoOe YNCN0 HaxoasaT no dopMyne

n
U = A2 )

BBIX

[anee yTOYHAOT nepedaToyHble 4yucna ysnoB. Hambonee npocton,
XOTSl U HE BCEMU PEKOMEHAYEMbIN Crocob, — NPOM3BECTU YTOUHEHUE
3a CYeT NepeaaToYyHOro Yncia OAHOM M3 UMEIOLLMXCS OTKPbITLIX nepe-
[iay, B aHHOM CJlyYae — 3a CUET OTKPbITOM LMAMHAPUYECKON nepeaayu,
OCTaBMWB OCTasbHble NepeaaToyHble Yncna NPexXHNUMm:

— U !
UOH_UUOH-

YTOYHEHHblE NEepeaaTodHble YMCna nepefad pekoMeHayeTcs
3aHecTn B TabnuyHyio opmy:

Up Ur Uon u
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Tun— 4A112M4; N = 5,5 KBm; nog = 1445 od/Mur;

WPUCOLTUHUMENHBIT Duamemp Bara DBuzamens a =32 um.

2.2.4 YIMOUHEHUE NepedamOyHbIX Hucen
Ymourerroe nepedamodroe qucro npuboda

1/135 . U" 1445

U= F =
NG 30,03

=48,12.

Kopperyuro nepedamourozo qucra npuboda npousbo-
QUM 34 cHem KOpPEKyuU NEPEIAMOUHOZO HYUCAA OMKPBIMOU

KOHU4eCKoU nepedadu:

v 48,12
Uprr = 0 Uoprr, Upr = m 2,5 = 2,005.

OKOHYAMENBHO UMEEM.:

us ur Uuormir U

5,157 4,654 2,005 48,12
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1.3 PacueT 4acToT BpalleHu s, nepegaBaeMbixX MOLLHOCTEN
M BpallalOoWX MOMEHTOB Ha BaJiaX npuBoAa

1.3.1 PacyeT 4acToT BpalleHMs BanoB NpVBOAa BeAyT UCXOas
M3 ero CTpyKTypbl (CM. puc 1). YacToTa BpalleHusl Kaxxaoro rnocneay-
fOLLEro Basia OT/IMYAETCS OT YACTOThl BPaLLEHWsI MPeablayLLero Ha ne-
penaToYyHoe YNUCIIO TOrO Y33, KOTOPbI pa3beMHSET AaHHbIE Baslbl:

n n
o . 1
Np=Ny; N = ;N =—;
Uyl Ug
n, N3 Ny
Ng=—%; Ng=—2-; Ng=—>
Ur Ungp2 Uom

MocneaHee 3HaueHMe, O4EBUAHO, JO/KHO COBMAcTb C Ny, . .

1.3.2 MolwHocTK, nepedaBaeMble Banamy, HeobxoaMMo pac-
CYMTbIBaTb HE MO MAacCMoOpTHOW MOLLWHOCTM ABWUraTens, a Nno peanbHO
noTpebnsaemMoin npueoaoM, T. €. No Tpebyemon MolHoctn N ;BP. or
Basia K Bajly MOLLHOCTb NafaeT, NOCKOsbKY ee yMHOXatoT Ha Kl Toro
y3/1a, KOTOpbIA pasbeanHseT Baibl:

No=Nz ; N;=Ngn,pi; No=Nmg;

N3=Nont; Ng=N3ngp ; Ns=Nsnop-

MocneaHee 3HaueHWe AoMkHO coBracTb ¢ Ny, . .

1.3.3 Bpauwatwoume MoMmeHTbl (H-M) Ha kaxaoMm K-m Bany
HaxoasaT no dopmyne

~30-10° Ny
T nk .

Ty
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1.3 Pacdem dacmom Bpaujerus, nepedabaemox mowjHocmed

u Bpawgarowgux momermol Ha barax npuboda

1.3.2 Yacmomor Gpawerus barol

Np =nNzgs
7
Nng = S Nz =
Uz
ny
N, =— ; n,
2 up’
Nz
ny=— Ny =
3 ur’ 3
N
Nng =
Uz
ny
Ng=——,
Uorr

ng =

Ny = 1445 00/ MUH

1445
= 1445 00/ MuH ;

1445
5,157
280,2
4,654
60,21

=280,2 00/ MuH ;

= 60,21 0/ MUH,

= 60,21 0/ MUH

60,21

= 30,03 00/ MuH.
2,005 m

B Kkavecmbe npobepku JoNXHo BomorHsmocs pabeH -

embo Ns = Nép, MO u umeem mecmo 8 JaHHOM cAyYae.

1.3.2 Mowrocmu, nepedabaemole baramu

Np = Nys

Nz =Ny Tupz 7
No =Ny Mg/
Nz =Nz nys
Nz =Ns5 Mgz -~
Ns = Ny Nom

Ny = 4,821 kBm ;

Ni= 4,821 - ©O,98 = 4,725 kBm ;
No= 4,725 0,98 = 4,631 kBm ;
Nz= 4,631 - O,98 = 4,538 kBm
N,= 4,538 - 0,98 = 4,447 kBm ;
Ns= 4,447 - O, 94 = 4,180 kBm,

umo 6 mourocmu cobnadaem ¢ paHee HAUJEHHOIM 3HAYEHUEM

N, Boix-
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1.3.4 Pe3ynbTaTbl pacyeTa MapaMeTPOB [BMXXEHWUSA Ha Banax

3aHOCAT B NpUBEAEHHYIO HWXe TabnuuHyto ¢opmy. Ctonbel «Koneco»
3ano/HAT B MOC/NEAHIo o4vepedb. B 3ToM cTonbue ykasbiBaloT
HoMepa 3y64aThbiX KONEC, LIKMBOB WK 3Be3/04eK (KpoMe TAroBbIX),
3aKpensieHHbIX Ha AaHHOM Bany. Takas 3anucb Mo3BOMSIET He 3ady-
MbIBasiCb YTBEPXAATb, UTO, K MPUMEpPY, YacToTa BPALLEHUS LIECTEPHU 5

paBHa 3HayeHuI0 MapameTpa N, a Bpallalolye MOMEHTbI Ha Lue-

CTepHe 3 U Konece 2 paBHbl Mexay co60i U OnNpeaensitoTca napaMeT-

pom T,.
Ban Koneco N, 06/MuH N, kBT T,HM

0 —

1 1(w ")

2 2(k), 3(w)

3 4(k)

4 5(w)

5 6(K)

* ByKBOI# «1U» B TabnuLe 0603HaueHbl LECTEPHU, a BYKBOM «K» - Koneca.
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1.3.3 Bpawjaromue MoMeHmMol Ha Barax:

30-10° /Vk M,
Te= = gs5q
T ny ny
N, 4,821
To= 9554 2 To= 9554 — =
N, 4,725
T,= 9554 n—l; T1= 9554 I dds
No 4,631
2= 9554 L 2= 9554 5o
Ns 4,538
T5= 9554 n—s; T5= 9554 cO21
Ny 4
T4= 9554 n—4; T4= 9554 cO21
To= 9554 Ns. To= 9554 — 77
Nno 30,03

Pesyromamel pacdemol 3anocum 8 madauyy:

= 31,88 HM
= 32,24 HMm
=157,9 HM ;
= 720,171 Hm ;
= 705,6 HM ;

o
= 1330 HMm.

Ban Koneco n, oo/ Mur N, kBm 7, Hm
o - 1445 4821 31,88
7 2(wt) 1445 4725 31,24
2 2(«), 3(m) | 2802 4651 157,9
7 4(k) 60,21 4538 720,1
4 ), 60,21 4447 705,6
5 &(K) 30,03 4180 1330
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