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Tipumep

Aano: Snon= 139 MB-A
“Tun rencpatopa — TBD-63 T Vin=220B
V,=10,5xB

PY BH

T ™

e

-1 TRy

Tpedyemen:
+ COCTABHTS CTPYKTYpHYIO CxeMy k-  Pam = SOMBT
Tpocranumn (3C); e mg

<050, =085
o peoommm ¥ mebpEns ‘ipasboi OC” OC"
Topus;
« onpenemtt K., Soa, Vo &G @
Puc. 111, Crpykrypuas cxewa 5C

Pewenue:
+ Cocrannsercs erpyxrypuas cxema 3C W HanocsTes Aaniie (pic. 1.1.1).
« OnpenenseTcs pacteTnas MOWHOCTS TpacopuaTopa IPY:

Sip =Py = Pasw =Pt Y + Qe = o = Doy =
=\(63:2=; so 6,327 +(47,3:2-31-4,7-2)" =83,4 MB-A;

lgq), 63:0,75=47,3 Msap;
o 189, =50-0,62 =31 Msap;
,1:63=6,3 MBr;
,3:0,75=4,7 Map;
-0,62=40,3 Msap;
(P gy = Passe = Porty ) + (O gy = e = Qo ) =
=(63:2-65-6,3-2 +(47,3-2-40,3-4,7-2 =66 MB-A;
Py =gy =122
=\(Pripy = Passe = Poctiy +(Qﬂ'm Quas = Oonlly )
=(63-65-6,3) +(47,3-40,3-4,7" =8,6 MB-A.
Tpumewanue. 3uax «uwsych B nepBOi CKOGKe MOIKOPEHHOTO BHPEKENHA OHATAT, 41O HEAOC-
‘TaOMmax MouKOCTS rIoTpeGReTCs 13 SHC.
iy > 0,751,=0,7- 83,4 = 58,4 MB-A.
+ Onperenseres pacteTsas MoIHOCTS 67109HOT TpaHChopMaTOpa
V=P +(0. = Qo) =(63-6,3) +(37,3-4,7)F =79, MB-A;
Ston > Stap=79,1 MBA.
+ OnpenenseTck nepenanaeMas MOWHOCTS
nep = Pitt = Pt = Paws = 63 - 3= 6,33 50 = 120,1 MBr;
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Knor = Fleos
Onpesensercs nanpaKere riepenasi

Vaw=Vim=

[

110) Pogy = (1...10) - 120,1 = 120,1...1201 kB.

‘Coracko mKate HANPAKeIsE MPHAKMAETCA Vo, = 220 KB.

BLGHpaIOTCR TparicOpMATOpH COrACHO TaGHLaM A1, A.3.

Jlas TPY — Briounb —
wa TPJILIH 63000-220/10.5 | o T/ 80000-220/10,5
V= 2308 V= 20248
Vau= 1111 kB V= 10548
APy =T0Br APy =79 xBr
APy =265 kBr APg =315 kBT
w=115% w=11%
i =05% i =045%
e R p———
Sum B4 _g g5
Ky Z‘S‘w« Bl -os6
K= =099,

HaHOCHTES HEOGXOMNMBIE JANHEE (Spw, Vi) Ha CTPYKTYPHYIO CXeNy.
Omeem: Ha OC uiGpars: mpancopwarops cas TPY — 2 x TRITHL] 63000-220/10,5; Ky = 0,66;

BJI—T/IL1 80000-220/10,

262~ 0,99; Spa = 139 MB-A.

Crpykrypa yeaosHoro o6osmauenns TypGorenepatopos.

Omva wm me Gy

T win TT — TypGoreneparop

Oua s zme Gyt

ole

Tun oxakzenis:

B — ponopomioe

BB — Bozopozo-BoasHoe:

BO — Bozopoo-opeiposarioe

3B — TpipKIs BOTAHOE (POTOP, CTATOP K
cepeunk)

BM — noomacastoe

es Gykss — Bosnyminoe

Yneso

RC

"HoMMHQsas MOUHOCTS, MBT

(a1 reneparopa Tuna TB®-120-2
YKASQMHA NOUHOCTS B NPOTOTKHTENSHO
MOMYCTHMOM pexuMe Meperpy3KH)

Konmsectso nomocon
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Hanpunep:

Typborencpatop

(5] bE-Gow -2

BoRopomHo-pOMNOE OXABRICHAE

Moutocts — 1000 MBT

KomiecTno nomocos — 2 wir.
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Tabnuya 1.1.1, Wnwemayansisie sanamns pas PIG-1

5 Tenepatopst Harpyska 'PY
P T | VKB | 050, |y |761] Pew % | P MBT] Pas MBT | cosi,
1 2 3 4 516 7 8 9 10
1 T-62 63 108 4(2] 10 5 10 09
2 TBO-63-2 | 63 | 08 | 3|2 10 40 80 092
3 TBO-160-2 | 18 |085]3 |1 8 300 400 085
4 TBB-200-2 | 15751085 | 2 |1 8 200 300 0,87
5 TBB-800-2 2 09 211 7 800 1200 095
6 TBB-320-2 | 20 085 |3 [1 6 300 400 093
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1.2. PII3-2. Pacyer JIIII u BoiGop
HEH30/IHPOBAHHBIX IPOBOJOB

Meronuka pacuera

Paceusras mnmio dexTponepenasn (JITT) — 370 IHATHT OpEETHTS:
—— cetieHHe IPOBOZA H COOPNHPOBATS MADKY;

— noTepH MoUHOCTH;

— NIOTepH HaNpAKeHHA.

« Cetcne NPOBOZI2, COOTBETCTBYIONIEE MUHUMATBHOI CTOMMOCTH NEPEIAtH VIEKTPOIHEPIHH
(30), HasHBaOT KOMOMACEKIM
TIV (npasitna YCTPO/iCTBa SMEKTPOYCTAHOBOK) PEKOMEHIYIOT JIA ONPEIETEHHS PACTETHOTO
FKOHOMHECKOTO CeHeHt (5,) METOA JKOROMIIECKOH IIOTHOETH TOKA.

5=k
1€ S, — IKOHOMHYECKOE CedetHe NIPOBoia, Mi’;

Lup — MAKCHMGTE b pacHETHEL TOK B KKK IpH HOPMATHHOM peXHMe pabor, A.

Jins Tpexpasiofi cern
5,

<
Vo

i — IKOHOMHHIECKAS TVIOTHOCTS TOKA, A/MM; IPHHHMACTCA HA OCHOBAHI OITBITA KCIUTYATAIDIH,

= (T, s nposomumxa),

e T, — BeNS HCTIOMS30BAHKA MAKCHMATHHON HATPY3KH 30 TOJ, 9ac.

TIpOBOIHHK — HE3OTHPOBAHHbIE NPOBOLA Ty vac
1000...3000 | 3000...5000 | 5000...8700
Memsie 25 21 18
Amovmimesie 13 1,1 10

Tonysesoe pacueTroe IKOHOMHYECKOE Ceseihe (S,.) MPHBOIT K GiiKaieNy CTaHAGpTHO-
My SHANEHHIO.

Ecni nonyseo Gonbuioe cedentte, To GepeTcA HECKOTHKO TIapANIe ThHbIX NPOBOOB (M)
CTAMIBPTHOTO CESEHHA T, TG CYMMAPHOE Cevere GAUI0 GHIKO K PACHETHOMY.
+ (OpMHPYETCS MapKa IPOBONA, YKAHIBACTCA IONYCTHMELI TOK.
« OmTHMAIBHOE PACCTORHHE TIEpEash (Lyn, KN) IPHGAIDKEHHO OTIDEAIACTCA H3 COOTHOUIEHH

L =031
« Torepn voumocrs 5 JI31 onpezensiores o popynas
s
[ S i
AP.,-[" 3 ]Rm. s,

"ol ey
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e APy, — TiOTepH akTHBHO# MouHoCTH B JIIT1, MBT;
AQ,n— oTepH peaxTHBHOM MomocTH B JIIT, Msap;
Syep— TOHAS NEPERBAENAR MOUIHOCTS, MB-A;
Vo — HanpAKCitie iepenat, KB;
Rugg, X0 — OTHOE AKTHBHOE M HiLZYKTHBHOE CONPOTHETEEHE, OM;
By — THC0 MAPANTENEHEX M.

A8, =JAPL +ACE.
« Conporuaners 5 JI9IT onpenensiores 3 cooTHomeni
1

R

TiLios Koo =FoLoas

e o, Xo — yReTbikie conpoTHBets, On/ky.
3aucHie aKTHBHOTO COMPOTHRJICHHS HA CAMHKLLY JUIMHEI ONIPEIENACTCA /IS BOYIYIIHEIX, Ka-
6ebHbX  ApyrHX Al TP paGoseli TeMnepaType.
100
n=i,
5= 35
e — YACTEHaS NPOBOZMMOCTE, M/(OM M),

Tk KaK Yae BCEro HTE5HO A0MYCTHMAA TEMIIEPATYPa NPOBOHHKOB 65 it 70 °C, To Ge3
cyiecTBeHHON OIHGKH MPHAMAIOT

=50 M/(OM-MM?) JU1% MEAHBIX TIPOBOJIOB,
=30 M/(OnM-MM?) U1 TIOMHHHEBEIX IPOBOIOB;
§— ceuentte npoBomKa (OHOH XHTH KaGens), M’

3uasie HILAYKTHBHOTO COMPOTHBTEHV Ha CAUNHILY JUIHIS ¢ JOCTATOUHOM TONHOCTSIO M-
HAMBETCS paBHEN

0,4 Ow/iwt 713 Bosyunsix JISTT BH;
)08 O/t s1a kabebietx JIITT BH.

X
o Torepn nanpakens  JITT ONpeETAIOTCH H3 COOTHOMIERNS
10
v, =10 5= PaepLasa (T + X0 8 0no0)s

3¢ V30 — OTeps HANpAKeHHS B 01HON JIDI, %;
Py — TiepeaBaeyas 10 MM AKTHBHaA MoWU0CTS, MBT;
Ly — nporsentocts JIOII, 1or;
10, X0 — AKTHBHOE W HIVIYKTHBHOE COMPOTHBICHIA HA eAMHALY Amiawst JIDIT,
Vi — HanpaKenHe nepenaym, kB.
Jls nepesona % b kB NPHMEHSETCR COOTHOMIEHHE

P A VA [
Tpuvewas

1. HawGonbiuas xonycTunas noTeps nanpsixests b JIDI (AVor) e nomiia npessimars 10 % ot
HOMHHATEHOTO SHAYEHHS.
2. TTpHGTIKEHHO TOTEpH AKTHBHOT MOOCTH MOXHO OTIPEETATS 0 (GopyTe
APy =0,03Spn.

B KOHUE PACHETHO-TIPAKTH'IECKOFO 3aA2HHS MHILETCA OTET, [E YKAIBACTCS:
* ycionHoe oGosHaseie, A0nyCTHMBill TOK, MpoTAKenHocTs JIOTT;
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« noTepw nono MomHoCTH (ASe);
«  notepu Hanpmxenns (AV ).

Mano:

Swep= 139 MB-A (13 PI13-1)

Voep =220 kB (13 PII3-1)

Mapxka nposoza — A

€08 @ = 0,85

T,=40004
Tpetyemen:
« cocrasiTs cTpyKTypHyio exeny JIOTT;
© PACCHMTATS W BIGPATE NPOBOANMKH;
* ONpENENTS NOTEPH Sy AVion:

Sip= 139 MB-A
Vp = 220xB

A-3x(x120)

Laa=3x375A
85, =2MB-A

8V, =43 % (946 KB)
L= 100 k3t

Puc. 1.2.1, Crpyxrypuas cxewa JIOTI

Pewienue:

« Cocramnseres crpykTypHas cxema JIDI i nawocsTes nanssie (prc. 1.2.1).

« Tl 9KoHOMHUECKO/ TIOTHOCTH TOKA OTIPENTACTCSR PACHETHOE CEHCiile NPOBOZIOB  NPHBO-
JUTCA K CTAHIAPTHOMY Hateliio.

S

I S 13910
" By 173220
Joe = F (T, An) = F(4000, An) =1,1 Aare’.

W

’J,'J=¥=3zz e

=3652 A;

To (S, c. 71] suGupaeres 11s BJ 1apyxHOf NPOKIANKH NPOBOX
ABx(3%120), Ly, =3x375 A,
o Onpexenseres onmamamsHas i JITI
Lun=(03...1)Vip= (0.3...1) - 220 = 66...220 k.

Tipmiimaeres Lun = 100 K.
« Onpeensercs conpormaenke JIOTI

Tolion ; 0,28-100=9,30m;

=10 0,28 O
3 30120 G

[ Swe
e

-

s,

{27

[APL + AR, =047 +187 =1,84 MBA.

ASn
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TIpuHHMEETCR Ay = 2, TOTAR C YHETOM TOTEPD.
Sin= Sep— ASpa = 139-2= 137 MB-A.

« Onpeensiores noteph sanpaxesiis 5 13T

A= —Nrf’ Lun 1+ 3 189n) =
10* s
s +118,2100-(0,28+0,4-0,62) =4,3%;

s =S5 €050y =139-0,85=118,2 MBr.
TIph C0SQ =0,85; 180 =062
AV =gy 10 222043102 =9,46 KB

Omeem:
BJI— A-3% (3% 120), Jaon =3 % 375 A; Lion = 100 8; ASyp =2 MB'A; AVipn = 4,3 %.
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Tauaya 1.2.1. Muansayansisie sazamns aas PII3-2, 3

PI13-2 PIT3-3
i fen TorpeSurens | TorpeStens 2
Mapka | cos@ua | Twtd | P | VKB | cosqr | Py | VaxB | cosqn
nposoma MBr MBr

1 2 3 4 5 6 7 8 9 10
1 ACKIT 09 1000 63 63 08 25 35 0,95
2 ACK 085 | 1500 125 10 081 400 20 094
3 AC 08 2000 | 250 63 | 082 63 10 093
4 A 09 2500 | 200 35 0,83 80 63 092
5 ACKIT | 085 | 3000 | 200 63 084 40 35 091
6 ACK 08 3500 | 250 10 085 630 20 09
7 AC 09 4000 125 63 0,86 125 10 089
8 A 085 | 4500 | 250 33 087 80 63 088
9 ACKIT | 08 5000 125 63 0,88 63 35 087
10 ACK 09 5500 125 10 089 | 630 20 0,86
1 AC 085 | 6000 63 63 09 125 10 085
12 A 08 6500 125 3 091 80 63 084
13 ACKIT | 09 7000 | 200 63 092 80 35 083
14 ACK 085 | 7500 | 200 10 093 400 20 082
15 AC 08 8000 125 63 094 80 10 081
16 A 09 | 7500 | 200 35 095 63 63 08
17 ACKIT | 085 | 7000 | 250 63 0,94 80 35 081
18 ACK 08 6500 | 200 10 093 400 20 0,82
19 AC 09 6000 | 200 63 092 80 10 083
20 A 085 | 5500 125 35 091 80 63 084
21 ACKIT | 08 | 5000 | 200 63 09 63 35 085
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PACYETHO-IIPAKTHYECKHE 3AHATHS
110 SJIEKTPOCHABXEHHIO OFBEKTOB

1.1. PII3-1. BoiGop yncia u MOIHOCTH
TPaHCHOPMATOPOB CBSI3H HA HTEKTPOCTAHIHH

Meroauka pacyera

TIpi OTCyTCTBHH TPAgHKOB STEKTPHYECKOH HATpYIK IR TPAHC(HOPMATOPOB, MOTKIIONCH-
HBIX K TCHEPATOPHOMY pACTIpEXETHTE bHOMY yeTpoicrey (TPY), BSIHCISIOT MOILHOCTH Tpex
PERHNOB I BHGHPAIOT HAHGOTBILYIO W3 HAX.

e 1. TTpH MHHIMATSHON TIPS EHHH Harpy3KH Ha TEHEpATOPHON HATPAKEHHH (Sip MBIA):

8y =By ~Bon =Bt + @y =G~ o

e P, Poy — GKTHBHAS MOILHOCTS OHOTO TEHEPATOPA H €10 CoOCTBENHAI HYX1, MBT;
0., Qcu— PEAKTHBHAA MOWLIHOCT5 OJIHOIO ICHEPATOPA H €ro coGCTBeHREIX HyKil, MBap;
Puuy— AKTHBHAK MHHWMATHHAR HATPY3Ka Ha TeHEPaTOpHOM HanpKeiti, MBT;

Qunn — DEAKTHBHAS MHHHMATSHAS Al PY2KA Ha TEHEPATOPHOM HATpAA e, Maap;
gy — SHCIIO TEHEDATOPOB, NOTKIIONEHHEIX K [PY.

Peknns 2. TTpH MAKCHMRTSHOM IOTDESENHIN HarPy3iat Ha reHepaTopiioM HATpertnt Sy, MBA):

Sap = (Pl = Prae = Pty + Qe = Ounee = ety s

12e Paxe — aKTHBHAS MAKCHMATBHAR HrPY3Ka Ha [EHEPATOPHON HATpsReiii, MBT
Oue — PEAKTHBHAK MAKCHMTHHAS HATPY3K Ha TEHEPATOPHOM HATRKEHMH, Map.
Pesirm 3. TIpH OTKTIONEHHH OHOTO TEHEPATOP 1 MAKCHMATSHOM MOTPEGIEHIH HATPYKH Ha
rerepaTopHOM HanpKeHIH (Sp, MBA):

Sip =Bty = Prse = Py 40,y = Que = Qo s

T2 1, — HOBOE WHCIIO TEHEPATOPOB, NOAKTIOEHHEX K IPY,

'Vei10BHe BEIGOpa MOWHOCTH TPHCHOPMATOPOB (S, py), NOAKIONEHHEX K TPY:
Sty > 0,7Sup,

1 S,y — MAKCHMATSHAR PACHETHA MOILHOCTS, MB-A. 370 MOIIHOCTS OIHOTO I3 PACCHHTAIIBX
peimion.
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TlpH 6710%HOM MOZKTIOEHHH TeHEPATOPOB 1 TPAHC(HOPMATOPOB

Seup =VB =P+ =00
'Venomne aiopa MoIHOCTH 670uHOr0 TparchopNATOpa:
Si6a> Seaps

I St — TOTHAR PACHETHAS MOLIHOCTS G04HOTO TpancopmaTopa, MB-A.
Jlns BiGopa TparcOPMATOpa 10 CTIPABONHHKY HYKHO 3HATS TPH BETHIHHSL: MOTHYIO AcHeT-
HYIO MOUIHOCT, BHICOKOE H HISKOE HATIPRACHHE

BiicOKoE HAMPAKEHHE (Vur) OPHEHTHPOBOUHO ONPEAEIAIOT H3 COOTHOMIEHHS
Vaw= Vo= (1...10)Pocy,

1€ Va0 — HATpAKCHHE TR STeKTpONepeRat, KB;
Prep — GKTHBHAX MOUIHOCTS TIEPEAABAENA OT SAeKTpOCTaIH B JIITT, MBT,

Puey =P, 1, = Pautt, ~ Py

G 7, — KONHYCCTBO FEHEPATOPOB 1A JNCKTPOCTANIH

M3 107y HEHHORO TPOMEAYTKA IHadeHHil HANPAAEHHS BHGHPACTCA KIAC HATPRKEHSA, COOT-
BETCTBYIOUUHH CPEHENY HOMMHHATHOMY SHASCHHIO T IIKATE HATRKCHHH:

10,5-21-36,75— 115 - 158 ~ 230 - 247~ 525 — .. kB,
ToAHYIO NIepesiaBaemyio MOUIHOCTS (Sacp) 63 yueTa oTeps onpeseasior no hopmyze
St O =Fpteons

T €05, — KoXpHUHEHT AKTHBHON MOUUIOCTH FeiepaTOpOB ITeKTPOCTAIILAH.
TIOMHYIO NEPEABAEMYI0 MOILHOCTS C YSETOM NOTEp B TPaHCHOPMATOPAX () OMPETETAIOT KaK

26 Koy — Ko3(piuent noteps » Tparicipopmatope.

3anucumocts Kuor = F(cos @)

cos o 1 09 08 07 06
Knor 1,02 1,06 1,08 1,085 1,09

TTpHO A ERHO NOTpi B TPAHCOPMATOPEX MOKHO ONPELETHTS H3 COOTHOMIEHHIH
APy =0,0280cp; AQr = 0,150ep.

Kondprusen 3arpyscn Tpancioparopa (K,) onpexensercs 1o dopwyse

Sy

s,

e Sy — GaxTinseckas narpyska Ha TpacdopaTops, MB:
S; — HOMHHA/IBHAA MOUIHOCTS Tpacopmatopa, MB-A;
7 — WHET0 TPAHCHOPMATOPOB, Ha KOTOPOE pacTpe/ieriena (BaKTHYECKAs HArpy3Ka.
B KOMIE PACHETHO-IPAKTHHECKOTO JaNaHHA IHILIETCA OTACT, TAE YKAIHBACTCS:

* KOINYECTBO H MapKA TPAHCQOPMATOPOE;

o sHaseHs WX KOXDHUCHTOB 3arpysK;

+  NOJHAR NEPEAABACMAT MOIIHOCTS Sy

K=





