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BBE/IEHHE

BelnonHeHre KOHTPOJBHOM padOThl SBIAETCS IPOMEKYTOUHOM cTaguei
M3YYCHHS TUCUUIUIMHBI «OCHOBBI JJIEKTPOHUKW) U UMEET CBOEH LIETBIO:

— CHCTEMATH3ALMI0, 3aKpPEIUICHHE W PACIIMPEHUE TEOPETUYECKUX 3HAHUU
CTYJECHTOB 110 TUCIUIUINHE;

— yriyOJeHHOE U3yYeHHEe COOTBETCTBYIOIIMX Pa3/IeioB IUCIUILIHNHBI;

— Pa3BUTHUE HABBIKOB MAaTEMATUUYECKOI'0 MOACIUPOBAHUS IJIEKTPUUECKUX LETIEH.

KoutposnbHas paboTa qo/KHA peliaTh CASAYIOIMNE 3a1a4u:

— U3YUYEHUE XapaKTEPUCTUK 311eMeHTOB PDO;

— IPUBUTHE HABBIKOB pPacyeTa dJIEKTPOMATHUTHBIX YCTPOUCTB;

— IIPUBUTHUE HABBIKOB PAacyeTa IEKTPUUYECKUX LIETEH ¢ MOIYNPOBOJHUKOBBIMU
DJIEMEHTAMM.

B cooTBeTcTBHNM € TEMOW CTYEHTHI JOJKHBI BBIITOJIHUTD CIEAYIOIIUE PACUETHI:

— 10 3aJaHHBIM 3HAYEHUAM BBIXOJHOI'O HANPSDKEHUS W TOKA HArpy3Ku
MCTOYHHMKA MUTAHUS, a TAKXKE C y4ETOM JOMYyCTUMOro KO3(p(ULMEHTa IMyJbCalluii,
paccUMTaTh BBINPSIMUTEIBHOE YCTPOMCTBO C ONMPENEIEHHBIM THUIIOM (DHUIBTPYIOLIETO
DJIIEMEHTA;

— WCIIOJB3Ysl B KQUECTBE BXOJHBIX JAHHBIX 3HAYEHUS TOKOB U HAIIPSKEHUH BO
BTOpUYHON OOMOTKE TpaHchopmaropa, a TakKe 3HAYEHHUS YacCTOThl M BEJIMYUHBI
MUTAIOLIEr0 HAIMpPSDHKEHUs, PAaCCUUTATh TabapUTHBbIE U DJIEKTPUUYECKUE MapaMEeTPhI
TpaHchopmaropa;

— MOJIB3YACh PE3yJIbTaTaMM PACUYETOB U Ha OCHOBAHUU CIIPABOYHOU JIUTEPATypPbI
HAYePTUTh MPUHIUIIMAIBHYIO CXEMy HCTOYHUKA IIUTaHUS B COOTBETCTBUM C
tpeboBanusimu 'OCT.

BapuaHT 3amaHud Ha KOHTPOJIBHYIO pPaOOTy BbIOMpAaeTcsi CTYIEHTOM B
COOTBETCTBHUH C MOPSAIKOBBIM HOMEPOM B OOIIIEM CIIHUCKE Kypca.

Hcxonnplie nanHble 115 MPOBEICHUS pACUYETOB PUBEAEHBI B IIPUIIOKEHUH 1.

B koHIle TEKCTOBOW YacTH KOHTPOJIBHOM pabOThl HEOOXOIUMO MPUBECTH
CIUCOK JIUTEPATyphl, KOTOpasi OblIa MCIOJb30BaHa MPHU BBINOJHEHUH KOHTPOIBHOU
padoTHI.

DneKkTpoHHas BepcHsi KOHTPOJIbHOM paboThl B BUJIE (paiiia MpeaocTaBisieTcs Ha
PELIEH3UIO TPENOAABaTENI0 10 Hayajga CeCCUM, HO HE NO3JHEE Hayaja 3aHATUHM 110
JaHHOW NUCUUIUIMHE. B ciydae MONOXKUTENBHOW pElEH3UH KOHTpOJIbHas padoTa
pacnevarbiBaeTcsi Ha Jjuctax ¢opmara A4, ¢ paMKoll W OCHOBHOM HAJNUCHIO
cornmacio ['OCT u mpenspsBisierca npu caade aupdepeHIMpoOBaHHOTO 3a4yeTa Mo



1. DnekTpuueckuii pacdeT ogHO(pa3HOTO TpaHchopMaTopa
1.1. BeiOop KOHCTpYKLIMH KOpITyca, THIIAa U MaTepuajia MarHUTOIIPOBOIa

KoHcTpykius kopmyca MOXKET ObITh: OTKPBITOM, 3alIMIIIEHHOW WU 3aKPBITOM.
Bce tunsl TpanchopmMaTopoB, UCMOIB3yeMbie B aBHAIlMOHHOM PDO, BBINOIHSAIOTCS
3alMIICHHBIMU, TaK KakK 3allUIICHHBIN KOpmyc Oojee adanTUPOBaH K PE3KOMY
U3MEHEHUIO NIaBJICHUSI OKPYKAIOLIEH CPEAbl, MOXKET BBIIEPKUBATh MEXAHUYECKUE
Neperpy3ku U yCTOWYUB K BUOpALIUSM.

Tun ucnonb3yeMoro MAarHUTONPOBOAA OINPENEHSETCS YacTOTOM IEPBUYHOM
oomotku. Jnms dacroter 50-1000 I'm mpumensiercss OpoHEBass WM CTEpP)KHEBAS
KOHCTPYKIIUSI MarHuTOnpoBoja, Ha yactorax 400 I'u-100 xI'11 u Bbillle — B OCHOBHOM
TopouaalibHas. JIOCTOMHCTBA M HEJOCTAaTKH KaXJOr0 M3 IEPEUYUCICHHBIX THUIIOB
MarHUTONPOBOJOB MOKHO HANTHU B JTUTEpATYpE.

MaccorabapuTHble M SHEPreTUYECKHE XapaKTEPUCTUKH MArHUTONPOBOJOB B
OCHOBHOM OMNPEAENSIOTCS HUCIOJIb3YeMbIMM B HHX MAarHUTHBIMU MaTepHalaMHu.
Marepuanel, o0nagaroiide BBICOKOM WHAYKIMEH HachineHus By U  ManbiMu
YIEJIBHBIMU NTOTEPAMH Py, MO3BONAIOT IOMYYNTh TPAHCHOPMATOPBI C MAJIOH MACCOM,
rabapuTHBIMU pa3MepamMu U 00siee BBICOKUM KO3(P(PUIHMEHTOM MOJE3HOr0 TEeUCTBHSL.

Ha wyactore 50 I'nm B TpaHcopMaTopax TUTaHUS [PUMEHSIOTCS
AJIEKTpPOTEXHUYECKUe ctanu toiaumuon 0,35-0,5 MM, nanpumep, 3411, 3412, 3413, a
Ha yactorax 400-1000 'ty 1 BblllIe — JIGHTOYHBIE MArHUTOIIPOBOJIBI M3 CTAJIM MapoOK
3421, 3422 rommumuoi 0,05-0,15 mm (tabmumes 1.1, 1.2).

Taomuna 1.1
VY nenbHbIE TOTEPU U MATHUTHASA UHIYKIUS JJI1 HEKOTOPBIX MapOK
AIEKTPOTEXHUYECKOM JTucTOBOM ctanu Ha f= 50 '

Py, BT/kr B, T

’ 1,0 1,5 1,7 100 250 2500
3411 0,35 0,8 1,75 2,5 - - 1,75
3412 0,35 0,7 1,5 2,5 — - 1,85
3413 0,5 0,8 1,75 2,5 — — 1,85
3413 0,35 0,6 1,3 1.9 - - 1,85
3413 0,5 0,7 1,5 2,2 1,6 1,7 1,88
3413 0,35 0,5 1,1 1,6 1,6 1,7 1,88

3415 0,35 0,46 1,03 1,5 1,61 1,71 -

Ta0Omuna 1.2
VYV nenbHbIE TOTEPU U MAarHUTHASK MHAYKIUS JJIs1 HEKOTOPBIX MapOK
AIEKTPOTEXHUYECKOM JTucToBOM ctanu Ha f =400 'y
Py, BT/kr B, T

’ 1,0 1,5 40 80 400 2500

0,15 10,0 23,0 0,5 0,8 1,3 1,7

3411 0,08 10,0 22,0 0,4 0,75 1,25 1,7
0,05 10,0 21,0 0,4 0,75 1,25 1,7
0,15 9.0 20,0 0,6 0,95 1.4 1,75
3422 0,08 8,5 19,0 0,55 0,9 1,35 1,75
0,05 8,5 19,0 0,55 0,9 1,35 1,75




1.2. Pacuer HOMUHANBHOMN ¥ TaOAPUTHON MOIITHOCTH.
Br100p THIIOpa3zMepa MarHUTONPOBOIA

['abaputHass MomHOCTH P, MasiomomHOTO  TpaHchopmaropa MHUTAHUS
OTpeNeNsIeTCI B 3aBUCUMOCTH OT DJICKTPUYECKON CXEMbl PacCUMTHIBAEMOIO
TpaHncdopmaropa.

s TpaHchopmaropa, MMEIOIIETO0 OJHY MEPBUYHYID OOMOTKY M HECKOJIBKO
BTOPUYHBIX, P, ompeaensercs: BeIpakeHHEM

2.7
P==—(1 1.1
S (1+v). (1.1)

e ZPz =P, + P, +...+FP, —cyMmapHas BBIXOAHAS MOIIHOCTb; Py, Py ...

P,, — MomHOCTM TIEepBOM, BTOPOW U MOCIEAYIOIIUX BTOPUYHBIX OOMOTOK
COOTBETCTBEHHO; \y — paCUYETHBIM KOA(PPUIMEHT, KOTOPBIM JIsi ManoradapUTHBIX
TpaHcopMaTOpPOB MUTAHUS, PAOOTAONIUX HA BBIIPSIMUTENb, TPUHUMAETCSI PAaBHBIM
KIIJI Tpanchopmaropa (¢ = 1,,).
MomHOCTh BTOPUYHON 0OMOTKH OMPEACTISIOTCS KaK
le' — IZim .U2im
2
3Ha4YEeHHUE 1), ONPEAEIAECTCS 10 U3BECTHOMY 3HAYEHUIO CYMMAapHOM BBIXOJHOU
MOIITHOCTH C UCIOJb30BaHueM rpaduueckoit 3aBucumoctu KIIJ[ Tpancdopmaropa ot

CyMMapHOM BBIXOJHOW MOLIHOCTH (PUCYHOK 1.1).
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Pucynox 1.1. 3aBucumoctu KITJI TpancdopMaTopoB 0T CyMMapHO# BEIXOIHOM MOIITHOCTH:
1 — OpoHEBBIE U CTEPKHEBBIE TPAaHCPOPMATOPEHI C
MarautornpoBoaom u3 cranu 3411, 3412 va =50 I'm;

2 — Tex *Ke TpaHCcPOopPMaTOpPbl C MATHUTOIIPOBOIOM U3 ctanu 3422, na £ =400 I'i;
3 — TopouianbHbIe TPaHC(HOPMATOPHI C MATHUTOIIPOBOIOM
u3 cranu 3422, na £= 1000 I'1g;

4 — Tex ke TpaHcHOpMAaTOPhI C MATHUTOIIPOBOIOM
n3 cranu 3422, na = 5000 I'.



[lo wnaiimeHHOMY 3HaYeHHIO TabapUTHON MomHOCTH W3 Tabmun 1.3 u 1.4
BBIOMpAETCS TUIMOpPA3Mep MarHUTONpoBojaa. [Ipu 3ToM HEOOXOIUMO ydecTh, YTO BO
BpeMs pa0OThl W3-3a TIPEBBIMICHUS PACUCTHOTO 3HA4YCHUS P, BO3MOXKHO
neperpeBanne TpaHchopmaTopa M MPEKIACBPEMEHHBIN BBIXOA €ro u3 crpos. J[ns
UCKITIOUYCHHSI TAaKWUX CIIy4acB BBIOMPAETCS MArHUTONPOBOJ, PAaCCUMTAHHBIN Ha
Omkaiiiiee 6oJblee 3HaUeHUE TadapUTHON MOIIIHOCTH.

Taomuna 1.3
PacueTHble 1aHHBIC I psAAa TpaHcHOpMaTOPOB
oponesoro tuna (f= 50 I'n)
Tunopasmep W, i
MaanTonfxollaoz[a, oI | P, B-A B, T suTor/B Uy, % At

IJT 12x12,5 2,0 1,5 22,7 12 1,5
HIJT 12x16 4,0 1,5 17,7 12 1,7
1T 12%x20 6,0 1,5 14,2 12 2,0
LT 12x25 8,0 1,5 11,4 12 2,2

IIJT 16x12,5 13 1,6 12,4 12 2,0
LT 16x20 20 1,6 9,9 12 2,2
IIJT 16x25 28 1,6 7,9 12 2,5
LT 16x32 38 1,6 6,2 12 3,0
HIJT 20x20 45 1,6 7,85 11,5 2,5
IIJT 20%25 60 1,6 6,26 10,5 2,7
HIJT 20x32 75 1,6 4,9 9,0 2,7
IIJT 20x40 98 1,6 3,9 8,0 2,6
HIJT 25%25 125 1,6 5,0 9,0 2,4
IIJT 25%32 150 1,6 3,9 7,5 2,4
LT 25%40 190 1,6 3,15 6,5 2,3
IIJT 25%50 230 1,6 2,5 5,5 2,2
LIIJT 32%x32 280 1,6 3,0 7,0 2,3
LIIJT 32%x40 350 1,6 2,42 5,5 2,2
LIIJT 32%x50 440 1,6 1,95 4,5 2,1
LT 32%x64 540 1,6 1,5 4,0 2,0
IIJT 40x40 640 1,6 1,95 4.5 2,0
HIJT 40x50 770 1,6 1,55 4,0 1,9
IIJT 40x64 920 1,6 1,20 3,0 1,8
IIJT 40x80 1100 1,6 0,97 3,0 1,8




Tabmuma 1.4
PacueTtnbie manubie as psaaa TpanchopmMaTopoB
oponeBoro tuna (f =400 ['n)

Tumnopasmep W
marautomnposona, [IJT | P., B-A B, T o Uy, %0 i, A/m®
axb BUTOK/B

HIJT 6x6,5 3,0 1,4 13,5 15 5,8
II1JT 6x8 5,0 1,4 11,0 15 6,8
HIJT 6x10 7,0 1,4 8,6 15 7,9
I1JI 6x12,5 8,0 1,4 7 15 7,5
IIJT 8x8 14 1.4 8,1 14 7,0
I1JT 8x10 17 1,4 6,4 11,5 6,5
I1JI 8x12,5 20 1.4 5.1 9 6,2
I1JT 8x16 23 1,3 4,3 8,5 6,2
IIJT 10x10 32 1,4 5,0 9,5 6,0
IJT 10x12,5 37 1,4 4,0 7,5 5,5
H1JI 10x16 44 1,3 3.4 6,7 5,4
[IJT 10x20 50 1,3 2,7 5,5 5,0
1T 12x12,5 60 1,3 3,6 6,0 4,5
[T 12x16 70 1,3 2,8 4,5 4,0
[JT 12x20 80 1,2 2,45 4,3 4,0
HIJT 12x25 89 1,2 1,95 3,4 3,6
IIJI 16x16 140 1,2 2,3 4 3,5
IIJT 16x20 160 1,2 1,8 3 3,0
IIJI 16x25 170 1,1 1,6 2,5 2,9
HIJT 16x32 205 1,0 1,35 2,5 3,0
1JI 20%x20 270 1,1 1,6 2,8 2,8
IIJT 20x25 310 1,0 1,4 2,6 2,8
[JT 20x32 350 1,0 1,0 2 2,5
IIIJT 20x40 440 0,9 0,95 2 2,8
IJT 25%25 530 1,0 1,1 2 2,3
H1JT 25%32 580 0,9 0,95 1,8 2,2
1JI 25%40 670 0,7 1,0 2.4 2,6
[IJT 25%50 820 0,6 0,92 2,8 3,0

Hcxons vz onpeeieHHOro TUIIOpa3Mepa MarHUTOIIPOBO/Ia HA OCHOBAHUH Ta0JIHIL
1.3 u 1.4 onpenensroT cneayore pacueTHbIC JAHHBIC: BETMYMHY MArHUTHON MHIYKIIMH
B.,; uncno ButkoB Ha BoabT DJIC, uHAYKTHpPYEeMOM B 0OMOTKe TpaHchopmaropa Wo;
MaJicHue HanpsoKeHWs B OOMOTKax TpaHcdopmaTopa U, IUIOTHOCTh TOKa B
MPOBOJTHUKAX OOMOTOK j.

[Tonb3ysick 3HaueHus MU W, H U, ONPENECTAIOT YUCIO BUTKOB NIEPBUYHON Wi U
BTOPUYHBIX OOMOTOK W,



W :W(;Ul(l_u?’(j > Wy, :W)U%(]‘—i_%j :

B pexume xomoctoro xona (06e3 Harpy3ku) SHEprusi, 3arpaudBacMas B
TpaHchopmaTope, pacxoayeTcs Ha CO3/laHHe OCHOBHOTO IOTOKa, TIOTEPH B CTaJH
MarHuToONnpoBoja P. W morepu B mepBUYHONW OOMOTKE OT TOKa XOJIOCTOTO XOJa.
AKTHBHAS COCTABIIAIONIASI TOKA XOJIOCTOTO XOa ONPEEISICTCS BRIPAKEHUEM

P
I =—. (1.2)
oa
U,
[ToTepu B cTasiu MArHUTONPOBOIA OMIPEACIISIFOTCS KaK
B 2
~ .G | =
PCNPya G, (B] , (1.3)
H
rne Py, — ydensHble 1mOTepM B MAarHUTHO-MATKHMX — Marepualax,
B, = 1 — HopMHpOBaHHOE 3HA4Y€HHE MArHUTHOW HMHAYKIMH, WU3MEPEHHOE IpHU

HOPMHPOBAHHOM 3HaY€HUU 4acTOThl, G, — Macca MarHUTOMPOBO/IA.
3nauenue Py, onpenemnsercs us Tabmin 1.1 u 1.2, a G, no rabimue 1.5.
PeakTuBHas cocTaBisIoONIas TOKA XOJIOCTOTO X0/1a OMPEIEISAETCS KaK

, _H,1 08B2, -,
op w1 \/5 . Wl . .

3nauenue H,, onpenensercs mo rpadukam, n300pa’keHHBIM Ha pUCyHKax 1.2
u 1.3; Benmumna 13 amsa OpPOHEBBIX M CTEPIKHEBBIX TpPaHCPOPMATOPOB paBHA
0,002 cm; cpenHss JUIMHA MAarHUTHOW CHUJIOBOM JWMHUU |, ompenernsercs mo Tadimie
1.6.

Tabnuna 1.5
OcCHOBHBIE JaHHBIE MarHUTOITPOBOAOB THNA I11JI
PasMepel, MM | & @ — A |
Tunopasmep =5 E|gE| g Macca
=S| 2 §° ©ey | [Ipousse-
MarHUTOIIPOB =EE|l 25|23 MarHuTo
= S o | & JIeHUE
oxa IJI a x c h T EB|ES] 54 4 | IpoBOJA
H & R = SoSe, cM
b & S o < v g GC, T
= =N
O <~ QO l:
o o
1T 6x6,5 0,3 0,35 13
1T 6x8 0,37 0,43 16
miexio | ¢ | B | > o %0 o5 20
I 6x12,5 0,58 0,675 25
1T 8x8 0,5 1,02 29
I 8x10 0,63 1,28 36
misx<izs | o | 20 | 8 79 16 1.6 15
IIIJI 8x16 1,02 2,05 57
[IJI 10x10 0,8 2,5 57
I 10x12,5 1,0 3,12 71
moiioxie | 0 | ® | 8 ) 2 4.0 91
IIIJI 10x20 1,6 5,0 113
T 12x12,5 12 30 10,2 1,21 3,6 5,4 100
IJI 12x16 1,55 6,9 130




Pasmepsl, MM 3 ] A |
Tunopazme S E| o E| E Macca
P p S2EZ| 2 3q On [Tpousse-
MarHUTOIPOB o E = 85|83 peHHe MarHuTo
oma ITIJT a x C h z E O E 2| E 2 % 4 | poBoza
b s S2| <57 ¢ SoSe, CM G, T
o, E o O = Cs
= =
@) (:s): o
HIJT 12%x20 1,93 8,65 165
HIJT 12%x25 2,42 10,8 205
HIJI 16x16 2,07 16,6 235
HIJI 16x20 2,6 20,5 295
T T6x25 | 10 | 40 | 136 3547 o4 75.6 370
HIJT 16x32 4,15 32,6 470
HIJI 20%20 3,28 40,0 460
IJT 20%x25 4,1 50,0 575
mr2ox32 | 20 | 30 | 171 55 10 64.0 735
HIJT 20x40 6,55 80,0 920
HIJI 32%32 8,46 261,0 1900
HIJT 32x40 10,6 3280 2370
DI 32x50 | 2 | 80 | 277 35 26 %100 | 2970
HIJT 32x64 16,9 523,0 3800
IIJT 4040 13,2 640,0 3720
IJT 4050 16,5 800,0 4650
DT 40x64 | 20 | 1001 342 75— 40 15555 5960
HIJT 40x80 26,5 1280,0 7430

O603HaueHus1 pa3MEepOB MarHUTOINPOBOJIOB 4, b, €, h COOTBETCTBYIOT PUCYHKY,
IPUBEJICHHOMY HIDKE.
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Tumel MarHUTOPOBOIOB TPAHC(HOPMATOPOB:
a — OpoHEBOM, O — CTEP>KHEBOM, B — TOPOUAATHHBIM
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Pucynok 1.2. 3aBucumoctu By, = ¢(H,,) 1711 MaruuTonpoBo10B8
OpoHeBoro u crep;kHeBoro Tumnos mpu =400 I'a:
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OpoHeBOro u crepskHeBoro TUMoB rpu = 50 I
1 —11J112, 2 — 111116, 3 — 111J120, 4 — 11125, 5 — 111J132, 1117140




Toxk xonocToro X04a onpeaciACTCA CJICAYOMUM BbIPAKCHHUCM !

1. =, +[02p A.

Tox mepBuuHO# 00MOTKH TpaHchOpMaTOopa

A
I =k, ( 2) +17. (1.5)

nu,
rie Kyp — Koo QUIuenT NpUBEICHUS, KOTOPBIN ONPENENAETC dIEKTPUIECKON
cxeMoil  TpaHcopmaropa. s OOJBIIMHCTBA  MCHOJNB3YEMBIX  CXEM

TpaHc(hOPMATOPOB JIOITyCTUMO HCIIOIB30BATh 3HAUCHHE Kypy = 1.
OmpenenuMm cedenue q U auamerp d MpPoBOJA IEPBMYHONM U BTOPUYHBIX
00MOTOK TpanchopmMaTopa:
1
_ 1 _
q9, =—> dl =L13- q, >
J

I,
q, = ;.l .y =1,13-4/q,, .

B kauecTBe OOMOTOUHBIX MPOBOJOB JUIsI MaJIOMOIIHBIX TpaHC(HOPMATOPOB
UCHOJIB3YIOT IMpPOBOAA KPYIVIOTO WM HPSIMOYTOJIBHOIO CEYEHHS U3 MEIU C
U30JIALIMOHHBIM ~ THOKpbITHEM. MHorma mnpuMeHsieTcss TakKe MeIHas WU
aJIFOMMHMEBAs (poJibra.

Bri6pars npoBo ¢ TpeOyeMbIMU 3HAYEHUSIMU CEYCHHS U quamerpa d MOXKHO
ucnosb3ys tadnuipsl 1.7 u 1.8. [Ipu BeiOOpe HE0OXO0AMMO OOECreYnuTh HEOOIBIION
3amac, T.e. BbIOpaTh NMPOBOJI CO 3HAYEHUSIMHU CeueHHus q U auamerpa d HECKOJIbKO
OOJBIIMMHU PACUYETHBIX. DTO JIeJaeTcsa U3 cOOOpakeHni oOecreueHus] yCTOWIMBOCTH
K OpockaM pabouero HampspkeHus. Bmecre ¢ TeM, CHIIBHO YBEIUYHMBATh JUAMETP
IIPOBOJAa HE CIEAYeT, TaK KakK JTO MPUBEIET K YBEIMYEHHIO MAacChl BCEro
TpaHchopmaropa B LEJIOM.

Ha sTom pacuer anekrpuyeckuii TpaHchopmaropa 3aKOHYEH.

Tabmuna 1.7
OcHOBHBIE JTaHHBIE IPOBOJIOB
o JnamMeTp mpoBoJia ¢ U30JISLUENH, MM Cormpo-
% CE § CeueHnue THUBJICHUE
2 © =|mpoBoja, [THOT- | TICK, | IIDJI- | HOCTOSHH
[:S( é § MM’ [5B-2 | T9TB 1500501 I[ICJK IO | omy TOKY,
= OmM/m
0,05 | 0,00196 0,08 - - - 0,14 9,169
0,06 | 0,00283 0,09 0.09 - - 0,15 6,367
0,07 | 0,00385 0,10 0,10 - - 0,16 4,677
0,08 | 0,00503 0,11 0,11 - - 0.17 3,580
0,09 | 0,00636 0,12 0,12 - - 0,18 2,829
0,10 | 0,00785 0,13 0,13 0,125 - 0,19 2,291
0,11 | 0,00950 0,14 0,14 0,135 - 0,20 1,895
0,12 | 0,01131 0,15 0,15 0,145 - 0,21 1,591




0,13 | 0,01327 0,16 0,16 0,155 - 0,22 1,356
0,14 | 0,01539 0,17 0,17 0,165 - 0,23 1,169
0,15 | 0,01767 0,19 0,19 0,180 - 0,24 1,018
0,16 | 0,02011 0,20 0,20 0,190 - 0,25 0,895
0,17 | 0,02270 0,21 0,21 0,20 - 0,26 0,793
0,18 | 0,02545 0,22 0,22 0,21 - 0,27 0,707
0,19 | 0,02835 0,23 0,22 0,22 - 0,28 0,635
0,20 | 0,03142 0,24 0,24 0,23 - 0,30 0,572
0,21 | 0,03464 0,25 0,25 0,24 - 0,31 0,520
0,23 | 0,04155 0,28 0,28 0,27 - 0,33 0,433
0,25 | 0,04909 0,30 0,30 0,29 - 0,35 0,366
0,27 | 0,05726 0,32 0,32 0,31 - 0,39 0,315
0,29 | 0,06605 0,34 0,34 0,33 - 0,41 0,296
0,31 | 0,07548 0,36 0,36 0,35 0,55 0,43 0,239
0,33 | 0,08553 0,38 0,38 0,37 0,57 0,45 0,210
0,35 | 0,09621 0,41 0,41 0,39 0,59 0,47 0,187
0,38 0,1134 0,44 0,44 0,42 0,62 0,50 0,152
0,41 0,1320 0,47 0,47 0,45 0,65 0,53 0,130
0,44 0,1521 0,50 0,50 0,48 0,68 0,57 0,113
0,47 0,1735 0,53 0,53 0,51 0,71 0,60 0,0993
0,49 0,1886 0,55 0,55 0,53 0,73 0,62 0,0914
0,51 0,2043 0,58 0,58 0,56 0,77 0,64 0,0840
0,53 0,2206 0,60 0,60 0,58 0,79 0,66 0,0781
0,55 0,2376 0,62 0,62 0,60 0,81 0,68 0,0725
0,57 0,2552 0,64 0,64 0,62 0,83 0,70 0,0675
0,59 0,2734 0,66 0,66 0,64 0,85 0,72 0,0630
0,62 0,3019 0,69 0,69 0,67 0,88 0,75 0,0571
0,64 0,3217 0,72 0,72 0,69 0,90 0,77 0,0538
0,67 0,3526 0,75 0,75 0,72 0,93 0,80 0,0488
0,69 0,3739 0,77 0,77 0,74 0,95 0,82 0,0461
0,72 0,4072 0,80 0,80 0,77 0,99 0,87 0,0423
0,74 0,4301 0,83 0,83 0,80 1,01 0,89 0,0400
0,77 0,4657 0,86 0,86 0,83 1,04 0,92 0,0370
0,80 0,5027 0,89 0,89 0,86 1,07 0,35 0,0342
0,83 0,5411 0,92 0,92 0,89 1,10 0,98 0,0318
0,86 0,5809 0,95 0,95 0,92 1,13 1,01 0,0297
0,90 0,6362 0,99 0,99 0,96 1,17 1,05 0,0270
0,93 0,6793 1,02 1,02 0,99 1,20 1,08 0,0253
0,96 0,7238 1,05 1,05 1,02 1,23 1,11 0,0238
1,00 0,7854 1,11 1,11 1,06 1,29 1,16 0,0219
1,08 0,9161 1,19 1,19 1,16 1,37 1,24 0,0188
1,12 0,9852 1,23 1,23 1,20 1,41 1,28 0,0175
1,16 1,0568 1,27 1,27 1,24 1,45 1,32 0,0163
1,20 1,1310 1,31 1,31 1,28 1,49 1,36 0,0152
1,25 1,2272 1,36 1,36 1,33 1,54 1,41 0,0140




1,30 1,3270 1,41 1,41 1,38 1,59 1,46 0,0132
1,35 1,4314 1,46 1,46 - 1,64 1,51 0,0123
1,40 1,5394 1,51 1,51 - 1,69 1,56 0,0113
1,45 1,6513 1,56 1,56 - 1,74 1,61 0,0106
1,50 1,7672 1,61 1,61 - 1,79 1,68 0,00993
1,56 1,9113 1,67 1,67 - 1,85 1,74 0,00917
1,62 2,0612 1,73 1,73 - 1,91 - 0,00850
1,68 2,217 1,79 1,79 - 1,98 - 0,00791
1,74 2,378 1,85 1,85 - 2,04 - 0,00737
1,81 2,573 1,93 1,93 - 2,11 - 0,00681
1,88 2,776 2,00 2,00 - 2,18 - 0,00631
1,95 2,987 2,07 2,07 - 2,25 - 0,00587
2,02 3,205 2,14 2,14 - 2,32 - 0,00547
2,10 3,464 2,23 2,23 - 2,40 - 0,00506
2,26 4,012 2,39 2,39 - 2,62 - 0,00437
2,44 4,676 2,57 2,57 - 2,80 - 0,00375
Tabnuma 1.8
OcHOBHbIE JTaHHbIE POBOJIOB
Mapxka Pabouas [Ipo6uBHOE
XapaKTepuCTUKa
IpoBOJAA TeMIIepaTypa | HanpsLDKEHHUE
[IpoBosia MeHBIE, KPYTJIOTO CEUYEHHS,
[19B-2 M30JIMpoBaHHbIe JakoM BJI-931, 130°C 400-2300 B
C U30JAMEN HOPMAILHOW TOJIIIMHBI
[IpoBOoaa sManupoOBaHHEIE,
HarpeBOCTOMKHE, HATPEBOIIPOYHBIE C 0
5TB n3ossiuei nakamu 119-939, 115-943 130-2007C 650-2800 B
Ha TOJMA(OUPUMUTHON OCHOBE
[IpoBona n3 MeaHONM HUKEINPOBAHHOU
I[THOT- o
ML MIPOBOJIOKH C SMAJIEBBIM ITOKPBITUEM 220°C —
Ha OCHOBE MOJUHUMHJIOB




2. PacyeT nosynmpoBOAHUKOBOTO BBIITPSMHUTEIIS
U CTJIaXKUBAKOILEro GpuibTpa

2.1. Bb160p cXxeMbl BBIIPSIMUTEIS

Pacuer BrImpsAMHUTENSE HAUMHAIOT C BbIOOpA cxeMbl BeinpsmuTena. Hanbomnbmee
pacnpocTpaHeHUE TOJYUUIIU CIIEIYIOLINE CXEMbI BBITPSIMUTENEH:

— OJHOIONyNepuoAHass cxema. Takylo cxemMy OOBIYHO MPUMEHSIOT IpU
BBINPSAMIIEHHBIX TOKaX JO HECKOJIbKUX JECSITKOB MWUIMAMIIEp M B TeX Cilydasx,
KOTJa He TpeOyeTcs BHICOKOW CTENEHU CIJIa)KMBAaHMsI BBIIPSMIIEHHOIO HAIPSKEHUS
(k; > 0,05). Ota cxema xapakTepusyeTrcs IIOXUM KOI(P(GUIIMEHTOM HCIIOIH30BaAHUS
MOIIHOCTH TpaHCcPOopMaTopa;

— JBYXIOJYNEPUOJHAS CXEMa CO CPEIHUM BBIBOJIOM BTOPUYHOW OOMOTKHU
TpaHcdopmaTopa IPUMEHSIOT B HU3KOBOJBTHBIX BbipsaMurensax (U, < 50 B). Ilo
CpPaBHEHHMIO C OAHO(A3HOM MOCTOBOHM, OHa MO3BOJSIET B JiIBa pa3a IOHU3UTHh
KOJIMYECTBO HUCIIOIb3YEMBIX JUOJIOB U, TEM CAMbIM, CHU3UTh IOTEPH;

— oaHoda3zHas MocToBasg cxema (cxemMa ['pena) xapakrtepuszyercs BBICOKUM
KO3 PUIIMEHTOM HMCHOJIb30BaHUS MOIIHOCTU  TpaHcpopmartopa. Ilpu sTom
BTOpPHYHAs OOMOTKa TpaHcPopMaTropa MNHUTAHUS HMMEET BJBOE MEHBIIEE YHCIIO
BUTKOB, Y€M B Clly4yae IBYXIIOJYIIEpUOIHOW. MoOCTOBas cxeMa PEKOMEHIYETCS K
UCIOJIb30BAaHUIO IIPU BBIXOAHBIX HANPSKEHUSIX OT JECITKOB 10 coTeH BoubT (10 B <
U, <100 B).

2.2. OnpeneneHue BeTUYUHBI BBITIPsIMIIEHHOTO Hanpsbkenus U,,
00ecreuynBaeMoro Ha BBIXO/I€ BBITIPSIMUTEIS

Jis paGoThl BBIIPAMUTENCH NPUHIUIHAIBHOE 3HAUYEHUE HMMEET XapakTep
Harpy3Ku, BKJIFOYEHHOW Ha BBIXOJIE BBINIPSMHUTENS, TO €CTh CXEMa CIJIAYKUBAIOILETO
¢unprpa. Hambomee pacmpocTpaHEHHBIE CXEMbI CIUIAKMBAIOIMNX — (HIBTPOB
npuBeeHbl Ha pucyHke 2.1. Be1Oop Toi uiu WHOM CXEMBbI ONpeaeseTCs] BEIHUNHOMN
BBIIPSAMIICHHOTO TOKa, MPOXOJSAIIET0 dYepe3 (UiIbTp M JOMyCTUMBIM 3HAYCHHEM
K03 puIeHTa myabcauuii BEIIPSIMICHHOTO HAMPSKEHUS Ha BbIX0OJI€ (DUIIbTpA.

OnuHouHbIM  criaaxuBawomuid  kouaencarop C, (pucynok 2.1, a)
NPUMEHSETCS B TEX ClydasiX, KOrja myjJbcalMs HANpsKeHUs Ha HAarpy3Ke He
MMEET CYIIECTBEHHOro 3HaueHus. B 3ToM ciydae HampsokeHue, JeicTByroliee
Ha Harpyske U, npuHUMaT paBHbIM BeinpsimiaeaHomy U, (U, = U,).

Ocob6ennocteto LC dunbtpoB (pucyHok 2.1, 0) sBISETCS HE3HAUYUTEIHHOE
najeHue HampspkeHus (tabmmma 2.1), 4To JaeT BO3MOMKHOCTh TNPUMEHSATHh TaKue
(GUIBTPHI B YCTPOHUCTBAX C OTHOCUTEIHHO OOJIBIIUM TOKOM Harpy3ku (cBeime 1 A).
Cyl1iecTBeHHBIMM HEJIOCTaTKaMHM MX SBJIETCS OOJbIIas mMacca JIpOCccesi, a Takke
oOpa3oBaHME€ BOKPYI JpOCCelii MAarHuTHBIX I[IOJIeH, BIUAIOLMX Ha paboTy
Pa3IMYHBIX BBICOKOUYBCTBUTEIBHBIX Y3JI0B PAIUOIEKTPOHHON anmnaparypsl.

Otu HenocTaTku ycrpaHsawoTes B ¢puiabTpax tuna RC (pucynok 2.1, B). Takue
GuIbTPE UMEIOT Malible pa3Mepsl U Maccy. OJIHAKO UX LEeIEeCO00pa3HO MPUMEHATH
IIPU MaJIbIX BBIIPSAMIIEHHBIX ToKax (mopsiaka 10-15 MA) u HeOONbIIMX 3HAYEHUSX
ko3 puieHTa criaaxuBaHus q:



U

q_U s

8blX~
rae U,y — mynbcanuu Ha Bxoje GuiabTpa, U,y — MYJIbCAIUM Ha BBIXOJEC
¢unbrpa. OTO O0O0BACHAETCA TEM, UYTO Ha AaKTUBHOM COINpPOTHUBIEHUU Ry
IPOUCXOIAT TOTEPU KaK TEPEMEHHOW, TaK M TOCTOSHHOW COCTaBISIONINX
BbIpsiMiieHHOTO Hanpsikenus (ot 10 % no 25 %, To ectb U, = (1,1 — 1,25) Uy),
9TO TpH OOJBIINX TOKAX HArPy3KH MOXKET IMPUBECTH K PE3KOMY YMEHBIICHUIO
HaIpsHKEHUS Ha BBIXOZE (PUIBTpA.

L

P 4 Ry
=
%_ = Cqb R,
=
= O o F A
A ° o

a) 0) B)

Pucynok 2.1. CxeMbl CriiaXuBarIMX GUiIbTPOB:
a — MPOCTEUINNA eMKOCTHON GuibTp, 6 — ogHO3BeHHBIN LC QmiibTp,
B — 01HO3BeHHBIN RC QuiabTp

B HexoTOpbIX ciyuasx JUisl yBeIHUEHUS KOdPPUIMEHTA CriaXKHUBaHUS MOTYT
OBITh MCIOJB30BaHbI JBYX3BEHHBbIE (MIBTPHI, MPEACTABISAIONINE COOOM coYeTaHue
ABYX OJMHAKOBBIX | -00pa3HbIX GUIBTPOB.

Tabnuma 2.1
OpueHTHPOBOYHBIC 3HAYCHHUS TA/ICHUS HATIPSDKCHUS
Ha Jpoccelie GuiabTpa
MOf‘;‘;ﬁ;‘;gi?;?g:“” U, (nipu fse = 50 T') U, (nipu . = 400 ')
10-30 (1,2-1,14) Uy (1,07-1,05) Uy

30-100 (1,14-1,1) Uy (1,05-1,035) Uy
100-300 (1,1-1,07) Uy (1,035-1,025) Uy
300-1000 (1,07-1,05) Uy (1,025-1,018) Uy
1000-3000 (1,05-1,035) Uy (1,018-1,012) Uy
3000-10000 (1,035-1,025) Uy (1,012-1,009) Uy

V‘II/ITBIBa}I, 4TO MOIIHOCTB, pa3BMBa€Mas B HAIrpy3Ke
Po = Io : U09

Y Ha OCHOBaHUHU BBIOPAHHOTO THUMA (HUIBTPA, ONPENETAIOT HEOOXOAUMYIO BEIUYUHY
BBIIPSIMIICHHOTO Hanpsbkenus U .

2.3. BriOop AMOAOB /IS BHIIPSIMUTEIS

BeiOop THHA IMOAOB MPOMU3BOAAT, HCXOJS U3 CIEAYIOIIUX COOOpaKeHUM.
OOpartHoe HanpsKeHUe Ha KaXKJOM U3 JUOJIOB HE JOJIKHO MPEBBIIIATh MAKCUMAIbHO



JIOTYCTAUMOTO 3HAYCHUS AK€ TPHU HEOOJBIIOM 3HAYEHUW HAMPSHKCHUS MUTAIONIEH
CEeTH W TIPU HAWOOJIBIIIEM BBIMIPSMIICHHOM HAMPSIKCHUH, KOTOPOE TMOIydaeTCs TPH
OTKJTFOYCHUH HATPY3KH OT BBIIPSIMUTEIS.

JIns  OHOMOJIYNIEPUOJHOTO M JIBYXIIOJIYNEPHUOIHOTO  BBIIPSIMUTENCH 3TO
YCJIOBUE BBIMOJHACTCS, €CJIM MAaKCUMAJIBHO JIOMYCTUMOE HMMITYJIbCHOE OOpaTHOe
HanpsokeHue auona (B3sitoe U3 cnpaBO4YHUKA) Ugsp y maxe OYIET OOJIBIIE HIIH
paBuo 3-U, a aId BBIOPAMHUTENSA, COOpPAaHHOTO TIO MOCTOBOM CXEMe,
Koraa U06p. U Makc 2 I:S'Uo-

Bmecte ¢ Tem auombpl B OJAHOMOJYNEPUOJHOM  BBITIPSIMHTENE JOJIKHBI
YJAOBJICTBOPSITh YCIOBHUIO, YTO MAKCUMAJIBHBIN CPeAHUHN BBINMPSIMIICHHBINM TOK JHOJa
(copaBouHOE 3Ha4Y€HHE) Ly cp. waxe JOJKEH OBITH OOJIBILE WM paBeH BenuuuHe 1,6-1,,
a B IByXIIOJIy[IEPUOAHOM M MOCTOBOM BBIIPAMUTENAX Ly op. mare = 0,81

[Ipu oTCyTCTBHM AMOJIOB, YIOBICTBOPSIOIIMX BBIMICTICPEUUCICHHBIM YCIOBHSM,
BMECTO OJHOTO JHOJa OEpYyT HECKOJIbKO U COCIUHSIIOT HX IOCJIEI0BATEILHO.
KosimuecTBo mocnenoBaTeabHO COSMHEHHBIX JIMOJIOB Ui OJHOIOIYIEPHUOIHOTO U
JBYXIIOJIYTIEPHOIHOTO BBITIPSIMHUTEIICH ONpeIeseTCs BEIpaKeHUEM

4.U,
m=——->=:>"— 2.1)
006p u makc
HHH MOCTOBOTI'O BBIIIPAMUATCIIA
2.U,
m=——>=2— (2.2)
006p u makc
Ha ocHoBanuu pPaCcCHUUTAHHBIX 3HAYCHHUH 06paTHOFO HaIIPAKCHUA U06p u mace. A
BBIIIPAMICHHOI'O TOKa I , C IIOMOIIBIO CIIPAaBOYHHKA, BI)I6I/IpaIOT JAUObI

6n. cp. Makc.
COOTBETCTBYIOIUX TUIOB. [Ipu BeIOOpe HEOOXOAMMO CPaBHHUTH HECKOJIHKO THUIIOB
MOJYTIPOBOJHUKOBBIX MPUOOPOB B HAMOOJbILIEH CTENEHU, YAOBJIETBOPSIOIIUX
pacCUMTaHHBIM 3HauCHUSIM. J[JIsi 3TOro0 PEKOMEHAYETCS COCTaBUTH TaOJuily, B
KOTOPYIO CBEJICHBI CX0KHUE MO IapameTpam Auobl (Tabnuna 2.2).

Tabnuua 2.2
[TapameTpsl HEKOTOPHIX THIIOB JTNO/IOB

Tun

npudopa Haznatenne Lip, MA' | Uogp. n maxe T°,C Bec

Juonnas cObopka, coctosmias u3
IByX nuonoB. [IpegnasHaueHa
K205/ JUTSI IPeoOpa30OBaHUS 500 100 B —40...+85 6r
MEPEMEHHOT0 HaIPSKEHUS
gacTtoTou 10 S kI’

[Ipennasnauen ams
npeoOpa3oBaHUs IEPEMEHHOTO

2]1212A HATIPSKCHIS YACTOTOR 1000 200 B —-60...+100 ISt
100 x['g
[Ipennasnauen qis
2I1230]T npeoOpa3oBaHUs IEPEMEHHOTO 500 400 B 60, +100 61

HaIpsDKEHUsS YaCTOTOM 110
50 xI'1x




Ha ocHoBanmm maHHBIX TaOMWIBI  BBIOMPAOT  JUOM, MAaKCHMAJbHO
YIAOBJIETBOPSIOMIMK ~ TpeOOBaHUSIM MO  JJEKTPUYECKOM  MOPOYHOCTH U
MaccoradapuTHBIM MMOKa3aTEeNsIM.

2.4. OnpeneneHne dIEKTPUUECKUX TAPAMETPOB BBIIPSIMUTEINS

Cpenu nmapaMeTpoOB BBIIPSIMUTENS BBIJICTSIOT:
— nuddepeHuanbHOe COPOTUBIICHUE TU01a

Ul'[
rae Uy, — najeHne HanpspKeHUs Ha Auoje. [ repMaHMEBBIX JHONOB IaCHHE
HanpspbkeHus coctasisier 0,5 B; niist kpemuuessix — 0,8 B;
— COIPOTHUBJICHNE HATPY3KH BBITIPSAMUTEIIS

R = Y Owm;

o

Bn. Cp. MakcC

o
— COINPOTHBJICHHE OOMOTKH TpaHc(hopmaTopa, MPUBEICHHOE K (a3e BTOPUIHOU
0OMOTKH
rm — k UO 4 Sf‘ﬁcBm
' IOféCBm UOIO
riae k, — ko3 GUIUeHT, 3aBUCSIINN OT CXEMbI BBITTPSIMUTES, KOTOPBIM PABEH:
* IS OJTHOTIONYTIEPUOIHOTO BBIPSIMUTEIS — 2,3;
* ISl IBYXTIOJIYIEPUOTHOTO BhIIpSIMUTEINS — 4,7;
* JIJISI MOCTOBOM CXeMBbI — 3,5.
S — YMCJIO CTEep>KHEN TpaHchopmaTopa, HECYIIUX OOMOTKH, KOTOPOE PABHO:
* U1 TpaHcopmaTopa ¢ MarHUTOPOBOAOM OpOHEBOTro THUHa — 1,
* crepkHeBoro (I1-obpaznoro) — 2.
B, — MarHuTHas MHAYKIUS B MarHUTOINPOBOJAE TpaHcpopmaTopa, paBHas s
TpaHchopMaTopoB:
* ¢ OpoHeBbIM cepaeyHuKoM Jiiist yacToThl 400 I'u — 1,2 T;
* ctepykHeBoro tuna ajis yactotel 400 I'n — 1,4 T;
* ¢ OpOHEBBIM cepAeYHUKOM JiJist yacToThl 50 I'm— 1,6 T.
— MHAYKTHUBHOCTbH paccesHusi oOMOTKM TpaHcpopmaropa L, mpuBeneHHas K
(haze BTOpUIHON OOMOTKH

: (2.3)

s-U Ul
Ls ~ kL 2 = 4 > > (2'4)
(p_l) ]Of;Bm Sf‘60Bm
rne kg — koadpdwuimumeHT, 3aBUCAIMMUN OT CXEMbl BBIIPSIMUTENS H

criaxuparoniero ¢uibtpa (tabnuna 2.3); p — YHUCIO YEPEAYIOMMXCS CEKIUN
00MOTOK; €CJIM BTOpUYHAasi 0OMOTKa MOCJe NePpBUYHON (M1 HA000pOoT), TO p = 2;
€cli TepBUYHAsT OOMOTKa HAMaThIBACTCS MEXAY IMOJOBHHAMH BTOPUYHOU
oOMOTKH (MM HA000pOT), TO p = 3.



3HaueHHs] BCHOMOTATEIbHBIX K03 PuimenToB ki

Tabnuua 2.3

QunpTpyromas
CxeMa BBITIPSIMUTEIIS LC — ¢punwtp RC — ¢unbtp emrocts C,
OIHOMIOJTY IePHO/HAS 12:107 4,1-10° 12107
JIByXTOJTyIeproiHast 55107 4,3-107 5,5-10°
MocroBasi 6,4-107 5.10° 6,4-107

2.5. IlapameTpsl, 3aBUCAIIME OT THUIA CTIIAXKUBAIOLIETO GUIbTpa

Hekoropsle mapaMeTpsl BBIIPSIMHUTENS 3aBUCAT OT THIA CIUIAXKUBAOIIETO
¢unbTpa. B 3TOM Ciyyae pacueT HEOOXOAMMBIX NApaMeTpPOB BEAYT B CIEAYIOIIEM
HOPSIZIKE.

st unbTpoB HA ocHoBe LC-nienouku unu ¢umnbTpytromen emkoctu Co :

— MMaJIcHUE HanpspKeHus Ha akTUBHOM AU, u peaktuBHOM AUy CONPOTHUBIEHUAX
TpaHchopmaropa (Tadauna 2.4):

Ta0muna 2.4
MatemaTudyeckne BBIpaXKECHUS IS OIPEIETICHUS HAIPSHKCHUS
Ha aKTUBHOM U PEaKTHMBHOM CONPOTHBIICHUSX TpaHChopMmaTopa

CxeMa BBITDSIMATES LC — punpTp OunbTpyromas eMkocTb C,
p AU, AU, AU, AU,
2
I 7f. L
OnHononynepuogHas ( 0 f60 s )
Lo T 2. Io ) fz‘ic ’ Ls Lot Uo
JIByxnonynepuoaHas . . .
MocTtoBas 2-1 0 f6c Ls

— NaJiCHUE HANPSOKEHMs Ha AMOJaX B BBIOpaHHON cxeme BhIIPAMUTENS Uy ox.
HNckomass BenuyuHa [J19 OJHOMOJIYNIEPUOJAHOM M JBYXIIOJYIEPUOIHOU CXEM,
HE3aBHCHUMO OT THUIIA CTJa)KHMBarolero (UibTpa, paBHA IMAJCHUIO HANPSOHKEHUS Ha
IpsAMOCMENIEHHOM p-n nepexoae auona Uy,. s moctoBon cxeMbl Uy ox = 2 - Uy,

— BBINPSAMIICHHOE HAIPSKEHUE MPU XOJIOCTOM X0Jie (ITPU OTCYTCTBUU HATPY3KH)
Uw. s omnpeneneHuss MCKOMOM BEIWYMHBI  BOCIIOJB3YEMCSA HAWIAECHHBIMU
3HAYCHUSAMH, a TaK)Ke JTaHHBIMM TaOIUIb! 2.1:

U,=U,+AU, +AU_+U,

np. cx

— aMIumTyaa obparHoro HampsbkeHus Ugs, ,, ACHCTBYIOIIEro Ha auoxe. Jlns
OJIHOTIOJIYIEPUOAHON U AByXxmosynepuoaHoi cxem paBHa 3,14U.,. i mocToBoi
cxembl 1,57 Uy. Cnemyer ormerutb, 4To Uygp , MOIDKHO OBITH MEHBIIE, YEM
HanpskeHUE Uogsp. y waxe, B3TOE U3 CIIPABOYHUKA J171s1 BHIOPAHHOIO THUIIA JUOAA:

Uo6p. n < U06p10 1 MaKC»s (25)
B cnywae ecnu ycnoBue (2.5) He BBINOJHAETCS, HEOOXOIMMO BEPHYTBHCA K

MYyHKTY 2.3 ¥ BBIOpaTh AUOJ] 3aHOBO.

Ecnu B kauecTBe criakuparonero ¢puibrpa ucnois3yercd RC nenouka:

— yroa @, XapakTepU3YyIOIIUH COOTHOIIEHHE MEXIy HWHAYKTUBHBIMU U
aKTUBHBIMH COIPOTHUBIICHUAMHU (ha3bl BBIIPSIMUTEIS



2rf, L,

@ = arctg
rm
— OCHOBHOM pacueTHbIN KOAPOULIHEHT A,
A = Ir, ,
myU,

rJe my — 4Ucio (a3 BBIIPSIMUTENSL, KOTOPOE PABHO YUCITYy UMITYJIbCOB TOKA Yepe3
eMkocTh puibTpa Cg 3a nepuos. O4eBUIHO, YTO I OJHOIOIYIIEPUOJHON CXEMBI My,
=1, a U1 ABYXIOIYIEPUOIHON U MOCTOBOM My, = 2.

— ko3 unmentsl B, Do, Fo, Ho (111 mg, = 1) u Hy, (114 my, = 2) no rpadukam,
M300paKEHHBIM Ha PUCYHKE 2.2.

— ammmryna obpatHoro HanpsbkeHUs Uy, 4, ACHCTBYIOIIETO Ha JTHOJE.
Hckomas BenvuMHA I OJHOIOJYIIEPUOJHON U ABYXMOJYNEPUOAHOM CXEM paBHA
3U,, ninsa mocrosoi cxembl — 1,5U,. Kak u B npenpinymem ciydae Uysp 4 JOTKHO
OBbITh MeHblIE, YeM HAIPKEHUE Uyep, y vaxe, B3ITOE M3 CIIPABOYHHKA JUIA BEIOPAaHHOTO
Tuma aquona. B ciiydae eciiv 3T0 ycioBue He BBIIOJIHAETCS, HEOOXOIMMO BEPHYTHCS K
MyHKTY 2.3 ¥ IOBTOPUTH BBIOOP HOAA.

2.6. OnpeneneHue dIEKTPUUECKUX TapaMeTpOB
BTOPUYHON 0OOMOTKHU TpaHchopMaTopa

Tabnumna 2.5
Marematuyeckue Boipakerus mis onpeneneHus JJ[C ¢azbr
BTOPUYHON OOMOTKH TpaHchopMaTopa

CxeMa BBITIPSIMUTEIS LC — bunptp u punbrpyromas eMkocts C, RC — dunptp
OnnononynepuoHas 2,22-Uox
JIBYXTIOJTyTIEpPHOTHASE L1LU BoEo
MocroBas ’ o
Tabmuna 2.6

MareMaTruyeckue BbIpaKeHUs JJI ONpeieNIeHuUs JeHCTBYIOIErO
3HaueHus Toka |, BTopuyHoii 00MOTKH TpaHcopMaTopa

CxeMa BBITIPSIMUTEIIS LC — ¢punstp RC — ¢unbtp CDZizgéﬁogaﬂ
OpnHononynepuoHas 1,521, DI, 1,571,
]0
JByxnomynepuogHas 0,711, DO 7 0,7851,
D l
MocToBas I, 1,111,
0 \/5
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Pucynok 2.2. I'padmku k03 HUIIHMEHTOB T pacyeTa CrilaKUBaroIiero GuibTpa



2.7. Pacuet LC-punptpa

— MHHUMAJIFHO JOIYCTUMOE 3HaYeHHE NHIYKTUBHOCTU (HUIIbTpa (Ipocces)

;o 20U,

’ (qub —l)mqbﬁf(%lo
Hcnone3ys CHpaBOYHMK IO M3BECTHBIM 3HaueHusAM Ly u Uy, BbIOMpaem
npoccenb. Tak ke, kak ¥ B M. 2.3 ayg BbIOOpa MHAYKTUBHOCTH PEKOMEH]YETCS
COCTaBUTh TaOJHILy, B KOTOPYIO OYIyT CBEIEHBI JIEMEHThl C HauboJiee MOXOKUMHU
napamerpamu (Tadauna 2.7).

Ml H.

Tabauma 2.7
DJIEKTPUYECKUE MApPAMETPbl UHIYKTUBHOCTEN
Tun npoccens Liuow, I'H Tioms A Uwaxe, B Kiumariracckoe Macca, r
HICIIOTHEHHE

B 100
J[113-0,04-0,4 0,04 0,4 50 %0 90

B 155
J1121-0,04-0,56 0,04 0,56 58 % 130

B 220
J[131-0,04-0,8 0,04 0,5 78 % 200

rae B — BceknmmmaTnueckoe ucnosineHue, Y XJI — it palOHOB C YMEPEHHBIM U
XOJIOAHBIM KIIMMATOM.

— HOMHHAJIbHOE HAIMpshKEHUE KOHAeHcaTopa GuiibTpa

Uson = 1,5-Es.

(2.6)

Hcnone3yss psi HOMHMHAJIBHBIX 3HAUYCHUN HampspkeHHi (Tabmuma  2.8),
IIPOM3BECTH BBIOOP KOHJEHCATOPA ¢ pab0YMM HanpskeHueM He MeHee Uy

Tabanma 2.8
KOI[I/IpOBaHHBIC 3HAUYCHUA HOMHUHAJIbHBIX HaHpH}KeHI/Iﬁ KOHIACHCATOPOB
HomunannaOE Kon HomunansHOE Kon HomunannaOE Kon
HanpsbkeHue, B Harpsikenue, B HanpsbkeHue, B
1,0 | 20 F 125 P
1,6 P 25 G 160 Q
2,5 M 32 H 200 Z
32 A 40 S 250 \\%
4,0 C 50 J 315 X
6,3 B 63 K 350 T
10 D 80 L 400 Y
16 E 100 N 450 U
500 A\
— €MKOCTh KOHJIeHcaTopa (puiibTpa
k/
2,5-10" | == +1
kl’l
C [MKCD] , (2.7)

m fa,



rae k, — xoadduurenT myapcanuii 10 craaxuparomero GuibTpa (Tabanua
2.9). Cnenyer OTMETHUTb, YTO BEJIMYMHA, PACCUUTAHHAs MO BbIpaKeHHUIO (2.7),
u3MepsieTcs B Mukpodapasax.
Tabnuua 2.9
3HavyeHus ko3 duireHTa myabcanun
Ha BBIXOJIE BBIIPSIMUTEIIS

CxeMa BBIIPSIMUTEIS ky
OHoMnoMyneproIHas 1,57
JByxnoaynepuoaHas
0,67
MocToBas

Hcnone3yst crangapTHbIe psiibl HOMHUHANBHBIX 3HaueHuid E12-E48, Boibupator
HEO0OXOAMMBbIA HOMHHAJI EMKOCTH, YUUTBIBASI, YTO 3HAYEHUE JIOJDKHO ObITh HE MEHEE
Cy.

[Tonb3ysick cOpaBOYHOW JUTEPATypod, BBHIOpATh KOHJEHCATOP, KOTOPbIN
YAOBJIETBOPSIET BCEM PACUETHBIM 3HAYEHUSIM.

2.8. Pacuetr RC-dunbtpa.

— COIIPOTHUBIIEHHE PE3UCTOpa Ry IpH 3aJaHHOM IOCTOSHHOM COCTABJIAIOIIEH
TOKa
(U,-U,)
Rd) - .
1
o
Ucnonb3ys psan HOMUHANIBbHBIX 3HaueHuil E12-E24, onpenenstoT cTaHIapTHOE
3HayeHue Ry, ucnonbp3yemoe B IPUHLIMIIAATIBHON CXEME.
— JIOMYCTUMAasi MOIIHOCTh PacCEsIHUsl PEe3UCTOpa. ITa MOIIHOCTh JOJKHA OBbITh

HE MCHEE, 4eM

2
P.=I"R,.

pac
IoCcTr
PeanbHoe 3HaueHwue Ppac BBI6I/IpaIOT, HUCIIOJIB3YAd piaAd HOMHUHAJIbHBIX

3Hadenuit momrHoctei: 0,01; 0,025; 0,05; 0,125; 0,25; 0,5; 1; 2; 5; 8; 10; 16; 25; 50;
75; 100; 160; 250; 500.

[Tonb3ysck CIpaBOYHOM JIUTEPATYPOM, BEIOUPAIOT PE3UCTOP.

— UCIOJIb3Yys BbIpakeHHe (2.6), ONpeaessasioT pacueTHOE 3HAYEHHUE, a 3aTEM I10
Tabnuie 2.8 onpeAeNsioT CTaHJAPTHOE 3HAYE€HWE HOMUHAIBHOIO HANPSXKEHUS Ha
KOHJIeHcaTope puiibTpa.

— ACTONB3Ys BhIpaXKeHHUE (2.7) onpeaensroT eMKOCTh Konaencaropa Cy,.



[Ipunoxenue 1

HCXOI[HI)IG AAHHBIC JIJIA CaAMOCTOATCIIbHOI'O pacyCTa

No U, B f, ' Uy, B Io, A Tun BeImpsIMUATEIISI Tun k,
/o ¢unpTpa
1. 100 50 9 0,2 OJIHOTIOJTYTEPUOAHBIN LC 0,05
2. 125 50 9 0,3 JIBYXIIOJIyIEPUOIHBII RC 0,1
3. 150 50 9 0,4 MOCTOBOH Co 0,3
4, 200 50 9 0,5 MOCTOBOM LC 0,1
5. 250 50 12 0,6 JBYXIOJYTICPUOHBIN RC 0,5
6. 300 50 12 0,7 OJIHOTIOJTYTEPUOAHBIN Co 0,25
7. 100 400 12 0,8 MOCTOBOH LC 0,1
8. 125 400 12 0,9 OJIHOTIOJTYTEPUOAHBIN RC 0,05
9. 150 400 15 1,0 JIBYXIIOJIyEPUOIHbII Co 0,01
10. 200 400 15 1,1 OJTHOIIOJIYIIEPUOAHBIN LC 0,05
11. 250 400 15 1,2 JIBYXITOJTyIEPUOTHBIN RC 0,1
12. 300 400 15 1,3 MOCTOBOM Co 0,3
13. 100 50 18 1,4 MOCTOBOH LC 0,1
14, 125 50 18 1,5 MOCTOBOU RC 0,5
15. 150 50 18 0,2 OJIHOTIOJTYTEPUOAHBIN Co 0,25
16. 200 50 18 0,3 MOCTOBOH LC 0,1
17. 250 50 5 0,4 OJTHOIIOJIYIIEPUOAHBIN RC 0,05
18. 300 50 5 0,5 JIBYXTIOJTYIEPHOTHBIHN Co 0,01
19. 100 400 5 0,6 OJIHOTIOJTYTIEPUOTHBIN LC 0,05
20 125 400 5 0,7 JIBYXITOJTYIEPUOTHBIN RC 0,1
21. 150 400 9 0,8 MOCTOBOM Co 0,3
22. 200 400 9 0,9 MOCTOBOH LC 0,1
23. 250 400 9 1,0 JIBYXTIOJTYIEPHOTHBIH RC 0,5
24. 300 400 9 1,1 OJTHOTIOJIYIIEPUOAHBIN Co 0,25
25. 100 50 12 1,2 MOCTOBOH LC 0,1
26. 125 50 12 1,3 MOCTOBOU RC 0,05
27. 150 50 12 1.4 JIBYXITOJTyIEPUOTHBIN Co 0,01
28. 100 400 12 1,5 OJTHOTIOJTYTIEPUOTHBIN LC 0,05
29. 125 50 15 0,2 JBYXIIOJIYTICPUOHBIN RC 0,1
30. 150 50 15 0,3 MOCTOBOH Co 0,3
31. 200 50 15 0,4 MOCTOBOH LC 0,1
32. 250 400 15 0,2 JIBYXITOJTyIEPUOHBIN RC 0,5
33. 300 50 5 0,3 OJIHOMOIYIEPUOIHBIN Co 0,25
34, 100 50 5 0,4 MOCTOBOH LC 0,1
35. 120 50 9 0,5 OJTHOTIOJTYTIEPUOTHBIN RC 0,05
36. 150 400 9 0,6 JIBYXIIOJyIEPUOAHBIN Co 0,01
37. 150 50 5 0,7 OJTHOTIOJTYTIEPUOTHBIN LC 0,05
38. 300 400 5 0,8 MOCTOBOU RC 0,1
39. 150 400 12 0,9 MOCTOBOH Co 0,3
40. 100 50 12 1,0 MOCTOBOH LC 0,1
41. 125 50 12 1,1 JBYXIIOJIYTICPUOHBIN RC 0,5
42. 150 50 12 1,2 OJIHOTIOJTYTEPUOAHBIN Co 0,25
43. 200 50 15 1,3 MOCTOBOH LC 0,1
44, 250 50 15 1,4 OJIHOTIOJTYTEPUOAHBIN RC 0,05
45. 300 50 15 1,5 JIBYXIIOJIyEPUOIHbII Co 0,01
46. 150 50 15 0,2 MOCTOBOH LC 0,1
47. 100 400 9 0,3 MOCTOBOM RC 0,5
48. 125 50 9 04 JIBYXIIOJIyIEPUOAHBIN Co 0,25







