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1. TEOPETHUECKOE BBEALHIL

1.1. HCTOUNHK BTOPHUMIOTO YTERTPOMITALIIN

J1% NOTYUCHIA ATSKTIMCCROMN MCPIHH HYIRHOIO BILAA fIpHRODTICd
NPEOGPAIORLIBATE HEPFINO MCPEMEHIONO TOKY B JHEPIHIO NOCTORHOTO
TOKA C NOMQUILK) BEITPHAHITEIET. IHCPIITIO AOCTOAHHOTO TOKA — B SHCP-
IO MEPEMEHHOID TOKA € MOMOILBIO MHBCPTOPOB. BrinpuMutean i ni-
KEPTOPBI ABISIOTCA HCTOUHIEIAIT BTOPITIHQNO VICKTPOITITAHIA.

B 1oconi paccMOTPEH HCTOUHIK BTOPHUHOTO YICKTPONITARUS, pe-
oGpaTyonUTE JHEPLIIO MEPEMEHHOTO TOKD B IHEPIIIA NOCTOANHOMG TOKA
Takne HCTOUKIKI BTOPHIUHOTO 2SR TPONNTAHNA (HBD) neodxoanvut s
RUTAIHA PATINIHRIX YCTAHOROK HACKTPORHOIT anmapa1ypet (Asurateneii
(OCTOFHIOND TOKL, PALIMUHLIX YCHINTEACT, 3APAANWX yCTPORCTS I T.0.).

BLutpAMISHHEM HA3LIBAIOT DpOUECe NPEOORIIBAHNA  NEPEMEHHOTO
TOE2 B ROCTOAHALIT TOK € NOMOUWBIO BUNPAMUTEILHLIN yerpoiiets, o6aa-
AOULNX VAHOCTOPOILIRT NPOBOARMOCTLIO. Buiupasinieasure ycrpoiicT-
B3 COUCTOAT M1 OCHORHBIX OJ0KOB: TPAHCHOPMATOPA. JACKTPINECKOTO
BEl AR, CHAAKNEAIOUICTO (ILTLIPA 1 CTaliaN3ATOPa HANPAAKEHNA.

COBPEMCHHBLIE VIEKTPOHHBIE 101y IPOROIRHKOBHIE YCTPOHCTRA B AHC-
KPUTHOM i, OCOTCHHD. B ADIKPO)ICKIPOIIOM HCTIO THEH M NPETBLABIIIOT
OHelb KECTRIC TPCOOBINNA K KAHCCTRY 10T ped.iseMai JHEPriK. KOTOpan
201112 OBITh BLICOKOCTABILILHOI

Bunpamnteasnsie B KADCCHGIUMPYIOTES N0 PRILY BPHIHAKOB:

1) no cnocoly yHPaBIeHiia HANPAKCHICM: Heynpapisembie (1nod-
Hbie). ynpasasemnse (1 HPHTTOPHBIC N

2) no uscay (a3l AUTHOILETO NEPEMEHINTO HANPAAEHNA oanodas-
Heie, Tpexdaiunie;

3) 0o QUPME BBIDPIMICHIOIO HATPHRCHIIN, OAHONONYCpUOLIbIE,
BYXI0AYNPHOAHEIE (MOCTOBOM. OF CPEANE! TOY kit TpanchopmaTopa).

OAHODAIHBIE MAAOMONHBIC BLINPAMHTCABHLIC YCTPORCTBA TIPHMCHA-
OTER A1 FIFTaniA No1peduTeneit NOCTOIHHOIY TOKA MOILHOCTLIO orl Br
26 | kB1. COOQTuercTsenio CTOYHMK MHTAHUA HA3LIBACTCA MAAOMOW-
HBIM HCTOYHHKOM BTOPHYHOIO DICKTPONHTARIA (MHBD).

Ocnopntie 6aoxu MHBD

CrpyxrypHan cxema ye1poictes MIIBD npeacraniena Ha pig, 11
Ha Bxoae rpascdopmarop (Tp) MIMENSST NEPEMEHHOE HANPHKCHIE
U. no tpeSyemoro 3navenis Un T.e. cORIACyel BXOAHOE Halp KeHue ¢
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Puc. 1.1, Crpyxryphas cxeva MHBD

MNocste TpancoPMaTOPa CTOMT BEHTIIBHAR IHOINIA [Py NN (B3). rae
U npendpasyeTc B My ILCHPYKIICE HanpsacHile U/, KoanueciBo Ben-
FHACH 32aBHCHT OT CXCMDI BhINPAMITTE 1S

B BLnpHMACHHOM HANPKeR (o NOMIMO MOCTOAHHON COCTaR-
AnIouLell, NPUCYTCTBYET ACPEMTHHIA, KOTOPUA C NOMOULLIO CTTRIBat-
wero guavrpa (Cg) cHpkaeres 10 rpedyenmoro yposHa L w iiveeT oucis
MATEHBRHC MYALCALHY.

Crabuanzatop nanpamard (CT) 0OLICPRHBACT HCHAMCHHbBINL Hd-
npamceHie Uy B HAPY30UHOM YCTPOICTBE R,

B 3aBICHMOCTH 0T YCA0BHI paloTbi HEKOTOPBIC DIOKH MOMYT OTUYT-
CTROBUTE (TPancpopMaTop, CTAOKIMIATOP).

1.2. Butnpauurean (DICKTpHtecKite BCHTILTI)
A2 BLINPAALICHIE OAHOATHOIO MIEPENCHHOTO HANPRACHIN NPHMCHAIOT-
CA B2 THNA BLINPAMUTEIEH: VAHONOTYMCPHOIHBIN W ABY IO Ty NEPHOLHBIL
(200N0AY HEPHOIN I BLITPAMITENL

Cxema 0AHONVY NEPHOIROTO BLIAPANMMTEIA NPLACTABICHI HA pe 1.2
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Prec. 1.2, CXSMA 0MMOAY IEPULIROIO RUNPAMTETE
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«IIpoexmuposaHue Ma10MOUHO20 UCMOYHUKA 8IMOPUYHO20 3NEeKMPONUMAaHual»

CyHTaeTCA, 4TO TPAHCAOPMATOP M BBIAPAITE LU A0 (ACATLHEL,
7.8, ¥ TPaHCOPMATOPS AKTHBHOE CONPOTHBACKHE ODMOTOR PARIID HYO,
y 241023 Rop = 0 1 Rogp = 7.

PACCMOTDHM BPEMCHHBIE AHACPAMMUL OAHOMOTYNEPHOIIOIO BHTIPA-
miTens (puc. 1.3). B sntepsane spenenst o1 0 a0 772 mwa FIh omkpuiT
(@a> Op), B HATPY3IKE TeyeT TOK /,. B nnrepsane spemeny o1 172 a0 T
2102 38KPLIT (@ < Q). K 2102y npHaomeHo Uiy,
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Puc. 1.3 Bp ¢ DHBTPAMME VICPHOIHOMO BRINPANHTENR
ToK 1t HAIPAZKEHHE B HATPY3KE UMEIOT AyTbCHPYIOUNIH XAPAKTEP It KaK

CAEICTBHE IHAYHTENBHO OLAHYAOTCH OT FIOCTOAHHLIN COCTARIA/IOWHX.

OcHognsic napavempsl 00HGROAYNEPUHOHOZ0 CLINPRMUNIEAR

[MOA B BRINPAMHTENRX ARISCTCA OCHOBHLIM DACMEHTOM H BO MHOTOM
ONPEIERET OCROBHEIE NAPAMETPHI BLITPAMMTEACH;

1) Unep 1 Lucp — CPEAME SHAHCHNA BLIIPAMACHHBIX HANPAACHHA 1 TO~
Ka B Harpy304HOM YCTPOHCTBE

2) MOLKHOCTDb HAFPYIO4HOTO YCTPOICTHA Py o = Ulepluaps

o
3) aMRANTY A8 OCHOBROM FAPMOBUKNI Yass
4) K0YPPUUMSHT NYALCALMI BLINPAMACHHOTO HANPAACHUA
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S) KM ewnpaMutens;
6) O6paTHOE MAKCHMANLHO HANDAAEHHE HA 3aNePTOM 1HOAC Uotip mas-
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OHPL‘,‘IL‘.IH“ CpeaHee 3IHAYCHHE BLINPAMICHHOTO HANPAACHIIA H TOKA B
Harpyske:
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My 0,45,
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B 00HONOINEPUOOHOI BUIRPANIMEE MEPHCTICA 60 IhUIE NOTOSUNK
6X00HO20 Hanpaxcerua!

Bxoasoe panpsmenire (HANPAAEHHE HA BTOPMMHON 06MOTKE TpaHc-
(opmatopa)
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Cpeanee 3uayeime BENPAMICHHOMO TOKA. CPEINCBBINPAMICHHBII TOK
2
pancH TOKY Uepes Ao
i J2u, i
wep = = Lnpa-
Ry,

Yacrora nyﬂbc:‘lll’lc{ BBIUIPAMISHHOI 0 HADPAKCHUS PABHA YACTOTC CC-

TeBOrO HAfPARCHHA!

15 = focn

BbinpsamMagHHOR HANPAKEHHE HMECT HECHHYCORILBHYO (OPMY CHr-
HANA, MOITOMY MOKET ObIThb PA3noKeHO B psijt Dyphbe:

T 2 2 \
U, =U, | 1+ Tcosot + =cos2wr ——cosor +... |
’ 2 3 IS

Tak KaK 4acTOTa MYILCILUNIT BHINPAMICHHOIO HANPAKEHHR PABHA Hac-
TOTE CeTH. TO NPH paciere KOIGPULMEeHTA nyabcaunit OepyT HanpsAeHHe
QCHOBHO{I NEPBOIT FAPMOHHKH:

Tak Kak p = 1,57 — ouens 60abwoit kodG@runenT nyabcaumst, To 310
ABJACTCH HENOCTATROM CXEMML.

OGPATHOE MAKCHMANBHOE HATPAAKSHHE HA 3AUCPTOM UIOAS PABHO ANt~
MANTYAE BXOZHOTO HANPSKENIA:

Uo&gm\=\/§‘U:'
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«IIpoexmupos

hHBIN AHOL08B HCHI)JIh'()‘h)ILﬂ MAKCHMALHO

Tlpn wrGope BHITPAMITEN
AARHO JOUYCUINMBIR 1 Ha-

AONYCTHMOCT Ly mans Hlotp

A

JBYAIOAY TEPROARLIT MOCT 08O BLUIPAMNTCIL
MocTORAA CXEMA AN0I0B NUAKNONCHA KO BTOPHYHOR 0BMOTRE TpAIIC-
].4). KAWAa% NAPa ANOA0B PABOTALT NOAHEPEARO: 1D,

1Dy 1 KDy FDs. PaceMOTPHM RPEMEHHBIE anarpasst (puc. 1.5).

WAL MOCTOBNH BHNPAMATE L
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Pic. 1.5, BpeMeHEbIE TUarpayyus stociopare BUANPAMITENK

B riepraie pemet 01 0 140 712 o1kputint Dy FDx 33KDbITE VD, ¥Ds,
B HAIPY3IKE TEWET TOK /ol & pHicpmule BpeMEnn Ot 772 po T sakpwitel VD,
VD, orkpuitel ¥Dy FDi, B Harpy3xe Teuer YOK 1, MaCTOTa [Ty ILCALUT BbI-
APAMACHHOTO HATPAKCHIA B 2 pa3a GObLIE CETEBOR HACTOTHL

fo=2f=100Tu

Ocuoennsie IHI[')(L‘IL’I"[)I'I MOCINOGOLO0 le”l[)”,\lll"ll' [

1. CpeaneaunpasicHioe HanpakeHie

3210

SN i) 9

U=
i n T

2. CpeaHeRbINPAMIASHNbIIT TOK

Low=
(™
3. Mpanmon TOK m1oaa
1
Lopa =5l e
- v
47 KoadprupeHT nynbeatntit
2
Uien
- 3s067
Unw

MacHmannhioe 0\3pﬂTHl)L‘ HANPAARCHNC HA KAWIOM U3 JAKPLITBIN Juo-
Yro M B OJHONOMY HL'DH(‘,]HO“ BHINPS M-

OB MeCT TAKOS e 3nHaq9eHne,
01y ORH BRITIQUCHBL NAPLLICIBHOL

TENe, TARK KAK fo OTHOUMWIEHIKIO K BX
U = JS <Uq
Usspmax = Wing Ustpoas= 2 - Us.

OCHOBHOF HEAOCTATOK ~ BOABINOE KOAKHECTBL 110108,
B HACTOAWEE BPEMA BIIYCKAIOTCA NONYHPOBOLIHHKOBLIE BHITPAMN-
TEABHBIE OAOKIL 0 MOCTOBO{ CXeme KLI402, KUH403 v ap-

1.3. Craaaunsaiotune GuanTpol

Ha BLIXQAC BLITPANHTC eAyHaeea I'T)JI’CH[)} 1OLLCE NOCTORHHOC Hit-
npakerse, LA MHOTHY DICKTPOHHBIX YETPONCTB ROYDILHEHT MyAbea-
Luth AHTAIOLIETO HANPAKSHUA P HE JOMKEH NPeBLiuate 10 .10 % Nooatoe-
My an )’M\beIL\eUIUI l])rl\hk:i\lll‘ll! I'l[‘HMCHJHO'ICﬂ CrAMRHBAIOWNS l.‘x'll."ﬂ’phl.

Duabt pot BLINOAHAKTCR QOBINHO 1A DL‘Z\KIHRHL-I.\ MTSMOHTAX ! KOHACH=
CATOPAX 1 APOCEEmIN. 31eCh HENOABIYIOTCA PCakTHRHLIE CROFCTBA TN
SACMCHTOB: NI MOCACAOBATEABHOM  BRAWUCHII — APOCCETh HaeeT

9
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Goapiuoe CORPOTHRICHHE NEPEMEHNOMY  TOKY; TP [PALACTHHONM
BIOUSHMH — KOHISHCATOR HMEET ML10€ CONPATHBACHHE NUPEMCHHOMY
Toky. OcoGeHUOCTBIO (HABIPOB ABASLTCA TO, HTO CMKOUTL (asTpa
Ayuie CrAQKIBACT OYILCALII NPH MATbIX TOKAX HATPY3KIL 3 INLIYRTHE-
it PIALTP, HaoGopoT, Npi GOMbWIKX TOKAX. EamkoctHOi GUALTP BKM1I0-
GaeTes BCEr1a Mapaniensio Harpyske (puc. 1.6).
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Pirc. 1,6, CxeMa 0HOMOAVICPHOIROTO BEINPIMHUTENR
€ SMKOSTREBIM UABTPOM

PN CriAAGIBAHIA CBOIMTCA K CAcIVIOWEMY (puc. 1.7): B nepabiii
noaynepioa (o7 0 30 772). KOFQ NOTEHIBIAT TOUKH A BhILIE NOTCHLMAID TOH-
1 B, 21103 FD, OTKPLIT H KOHIEHCATOP 3apAKACTCS HEPE3 HIdkoe eHyTpeHHe
conpotHaierne 21012 20 Unan Bo sropoit notynepnoa (o1 72 2o 7). Kkorm
[OTeHIMAT ToYKH A HIDKE HOMPRKEHNA HA3 KOHACHCATOPE, JHOA SIRPHIT I
KOHEHCATOP PAIPAXAETCR HEPE3 HAPYIOUHBI PESHCTOP K, 70 TeX nop, noka
NOTEHIEAT TOWM A HE OKUKETCS BbULE HANPSTKEHILA HA KOHICHCATOPE.
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Puc. 1.7. BpeMCHHBIC DIATPAMM] RANPAKCHHA 0aNONONYNEPHOANOTD
BLITPAMNTENS € CMKOCTHLIM (HALTPOM

AR

Hanpaxenite na 3aneprom jmone Qyaet onpeenarbecA Mo BTOpOMY
saxony Knpxroda:

Ustpirax = Us + Uznaes

[IPHUCM KOMIEHCATOD TAPARACTCA 10 IHAEHHA Uz J112004T
U1 OAHONOAY IEPHOLNOTO BBINPSMUTENSA

. y g
Usipmax = 2Umay = 242 - Un

278 ABYXTIONYTIEPHOIHOTO BRIDANITER
Ucsp mux = Unor = NN

CpeaHenLITIPAMAEHHOE HATPAKEHHE BHINPAMHTEACH € GHALTPON On-
peaensieTca no opay.ie

317 7
b,w:\/: Uy

l+p

Cxema ABYXN0AYNEPHOAHOTD MOCTOBOTO BLINPIMHTENA C EMKOCTHHM
(habTPOM NPCACTABIEHD HA PHC. 1.8

A
; L-) F] VD2 *l &VDI
Ue > Da i 5).(———1
VD3| VD4 —— R U,
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Pirc. 1.8, CXeMa MOCTOBOTO BBINPAMHTENR € EMKOCTHBIM DILIBTROM

13 awannsa Bpesentbix auarpamm (puc. 1.7, 1.9) 8iano, HTO € W3Me-
HEHHEM EMKOCTH KoHaencaTopa C 6y1eT HIMEHATLCR IHAUCHHE koo hu-
LHENTA NYI6CALMIT BHPAMACHHOTO HANPAKEHA. [P HTOM HeM Menbwe
PA3PAAITCA KOHACHCATOP, TEM MCHbLUS OYAYT nyabcaui 8 BHINpAMLICH-
HOM TOKE /.
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Pirc. 1.9, BPemeHHLIE TNATPAMMK MOCTOROTD BRHAPAMITENR
€ CMKOCTHBIN b IpoM

[MocTOAHHAN BREMEHI PAIPAIRH KOHAEHCATOPA Tpayp = TR
Ecan T =~ T, 1o koddunuieHt myAbcauMi
LIS 0IHOMOAY HEPHOIHOI CXCMb

rac f; — 4ACTOTA CETEBOrO HANPAKEHUS.

Tlan pLIGOpa KOMACHCATOPE HEOBAOAMMO PACCUNTATL €0 eMKOCTE Cn
pabouce HanpaKerHe Ups. B cayuae Maibix aynbeaiii:
L% OAHOMNOAYNEPUOIHOTO BEIIPAMHTCIA

Cc2

21.PRy
ans .’.\B)’MIOE\)‘II\:DHORHOI'O BbIUNPHA MHATENA

Cz
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PaGouee HANpAACHHE KOHACHCATOPA paccunTbisacTca ¢ 30 Yo-nbist ja-
nacom

Upas 2 1,30 zmav:

Healixoaumo yuHTbIBATL, UTO BbINYCKAGMbIC KOHIEHCATOPbI HMERT
0NYCK 10 BENUIHE eMKOCTH 412 Y% OT HOMHMHAIBHOTO JHAUEHNA.

OCHOBRBIM NAPAMETPOM. XAPAKTEPIY IOLIIM W peKTHBHOCTS padoTul
INEKTPIYECKOTO  CrAVKNBAIOILErO PiAbTpa, ABARETCA  KOIPQUUMSHT
CrAaAKNBAHNA, PABHbIT OTHOWEHIIO KOMPPHLNEHTOB MyNbCANHIT HI BXO-
e 1 anixode (inasTpa. [TpH NPOCKTHPOBAHIH (PUABTROD JO.TAHBI BHINOI-
HATLCH TPEBOBAHMA: MHIHMANLHOC MILICHINE HANPAREHNA HA DICHMEHTIN
(GHABTPA, MHIMMATEHRIS raGapHTh! H Macca

[Ipit HCMOALIOBAHIM EMKOCTHOTO (pHABLTPA CAEAYET YUITHIBATH. 41O
MAKCHMANHHOE 3flaueHiie TOKa Yepes 1o ONpedenaeTca TOLKO BHYT-
PEHHAM CONPOTHBIICHIIEM JTOTO JAEMEHTA, NOITOMY TOK MOARCT 10CTH- :
raTh 3HaUeHi GOTLLIIX, YeM MAKCHMATLHO 0MYCTHMBIC JHAUEHNA NPA-
MOro Toka ano;1a. Takoi TOK MOKET BLIBECTH W3 CTPOA AUOL. Yrobul H3-
GewaTh ITOTO, K AKOAY NOCACAOBATEABHD BRNIOUAIOT 200ABOMHBIN PEIH-
cTOp.

Ecan tpebyercs G6oaee BLICOKMA KOY(DQIUHEHT CIIAKHBAHNIA, TO HC-
nonL3yoT 601eC CAOKHBIC PrasTpul LC nan RC. NOAKNRMCHHE HIAYR-
THBHOM KATYLIKH K EMKOCTHOMY (HABTPY APHOEIET K TOMY, UTO 13 CueT
MAEHIA HANPAAKEHIA HA KATYWKE SHAMNTEABHO YMEHBIIMTCA 104 ne-
peMeHnoil COCTARAAIOWIEN BLINDAMACHHOTO HAMPAKCHIIA, 3 NAICHUE Ha-
(IpAREHHA OT NOCTOSHHOA COCTABAAIOLLETT MPAKTIYECKY Oy T PABHO HY-
mo. Tpodaema TOALKO B 04HOM: APH MCAOABIORAHHI KATYIUIKH HHIAYK-
THBHOCTH yBENMYHBAIOTCA MACCa H raGaputet MITB?. [Toatomy B MUHBD
BMECTO KATYUIKH HHAYKTHBHOCTH Ly CTABAT peaucTop R,. OrapTpyiowee
nelicTBite Ry 33KAIOUAETCA B TOM, 4TO NpH X, << R, Ha Ry npomnexoauT
Gonbluce NAJEHHE HANPRKEHMA NEPEMEHHOHA COCTURAAIOULEH BLINPAM=
NEHHOTO HAMPAKENIR, HeM FOCTOSHAOIN. B 3ToM cay4ae kO NppHLHEHT

crawkuBaHna GuabTpa
g
Ry* X: R.

X. Ru*tRy

S:‘

Yr10o6bl yMEHbUICHHE OCTOAHHOIT COCTABARIOUEH ObI0 HE OHCHb
GonbwmM, R, it Ry BbIOHPALOT COAIMEPUMBIMHUL
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Ry =0,5..0,9.
Ryt Ry

Ecai CRAKNBAIOWHIT (IUIBTP HE MOIBOAJET yMEHBWHTE nyascaunmu
BLINPAMIEHHOIO HANPAATHIS 20 HYRHOTO 3HAYEHNA, TO NPUMEHAIOT Kac-
kaaHoe BrAOueHHe  (GrAbTPOB. Torga KOd(PGUIEHT CrAaNHBIRHA

§= S}SjS}. " AS,,.
Bueiutine XapakTepuCcTHRY uunpmmrcnei’c

BhewHeli XapAKTEPHCTHKON BHINPAMHTENA HAILIBAIOT 32BUCHMOCTD
HAMPAKEHHA HQ HArPY30UHOM YCTPONCTBE OT TOKA B HEM.

B suinpasutene 6e3 puabTpa (prc. 1.10, kpiBas /) HANPAIKEHHE B HA-
rpy3Ke 1 TOK CRA3AHDI MERKAY co00it COOTHOUICHNEM!

Uw=Unss —(R;+ Rm)]u '

rae U, — HANPAKEHHE HA BLIXOIE BLINPAMUTENA B PEKUME X0J10CTOrO
X012, T.€. Ipu R, = oo
R, - BHyTpenHee CONPOTHBACHUE 101 B OTKPLITOM €

Ry — COnpOTHRACHNME 06MOTKH TpancdopmaTopa.

B suinpamuTene ¢ GuanTpoM (puc. 1.10. npamas 2) BbIXOAHOE HANpA-
KEHHE B PEKMME XOA0CTOro X013 Gyaet Goabwe, 4eM B BLINPAMHUTENE
Ge3 GuavTpa, # GyaeT paBHATLCR AMDAKTYIE BXOAHOTO HAMPAKCHIA, TaK
KAK B OTCYTCTBHH HArpy3kH KOHAEHCATOp 3apAAAETCs A0 aMrLINTYAHOTO
3HAYEHILS HANPAHEHUR BTOPHUHOH OOMOTRH TpancopMaTopa. ;

OCTOSAHNH;

o}
U‘Jmn
1
In

Pac. 1.10. BHCWHIE XBPENTEPHCTHKH pritipamurench

i AR AR S R A A

1.4. [lapaMeTpHUEcKiii CTASHANIATOD HanpsKeIns

B0 MHOMMX PaZHOYICKTPOHHBIX YCTpoiicTBax, rae MCMOIBIYIOTCA 1C-
TOUHHKH BTOPHUHOrO JICKTPONHTAHHUA, 00A3ATENBHO  NPEIbABAAKITCH
TpefioBanns NO;LIEPAANIA HANPAAKCHIA A1 TOKA HA ONPEIEIEHHOM He-
WIMCHHOM YPOBHE, HEIABHCHMO OT BO3MOKHBIX IIMEHEHN BX0aHOIO
HANPAKEHHS 1t BIXOAHOrO TOKA. Jlns ofecrieyeHna ITOI 3aRa4H HCMOb-
3y10T CTABILINIATOPLI HANPAAKCHHI HAN Toka. B nocofus paccmatpusact-
CA napamMeTpHUecKHit CTABHAMIATOP HANPAKCHIA HA NOAYAPOBOIHIKO-
pom craGuanrpone. Iapaverprueckie CTABHIHIATOPK HMEIOT NPOCTY
KOHCTPYKLIMIO H BLICOKYIO HanenHocTs, Ho musknit KIMJL

CmabunmpoHos RaIbiBACTCA M0YNPOBOHWKOBLIT ANOA, HANpAKE-
wite AU, Ha KOTOpOM B 081acTH INEKTPHYECKOTO apoGos [pH 0OPaTHOM
cMeuteniy c1abo 3aBHCHT OT TOoKa Aley B 321QHHOM IMAMA30HE, W KOTO-
puiit mpeanaznaven LA CTaBGHANIALIA YPOBHA HANPIKCHIA B CXEMC.
PaccMOTPHM BOMNLT-AMNIEPHBIE XAPAKTEPHCTHKH (BAX) peabHOro u Hie-

an6HOro cTadnanTpona (puc. 1.11).

lermin

I

Al

Termax

fer

Puc. I.11. Peanbhins BAX cTaGHaNTROR

JInA DpeaBIPHTENbHBIX PACHETOB HCNOBIYIT Haeansuylo BOALT-
aMNEPHYIO XapaKTEPHCTHKY (PHC. 1.12).
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Iex
Puc. 1.12. Hacansnan BAN crabuanrpona

OcnoBubIe NAPaMETPLI CTA0NINTPONHA:
1) U — HanpsAeHie CTa0HAN3aUMI;
2) anddepeHunairHoe CONPOTHRICHNE

Runs= AUai Bl = (0.5...100) Onm.

Yent MeHbLe R g TEM AYULIC OCYWIECTAIACTCS CTabianzauns;
3) /s mia — TOK CTAOMAN3ALIY MHHIMANBHBIL
3) /oy raan — TOK CTAOIIN3AUMH MAKCHMANBHBIA.
MaKCHMAIbHBI TOK ONPEACISETCA OTHOWEHHEM MaKCHMAIBHO [0~
nycTHMOlt MowHOCTH K Ut
Teax = Poad Us.

B kayecTBe CTAOHINTPOROB NPUMEHSIOT KPEMHHEBbIE QMOIRL, obna-
aaloue 00abLWON YCTOM4HBOCTBIO K TENJOBOMY npoboro. KpemHuesbie
CTAGHANTPONRB HCMOTH3YIOT 214 CTabMAN3aUNH HAMPAIKEHNTT HCTOUHIIKOB
AMTaHuA, @ TaKkke Aan QuKcaumn ypoBHeH HanpsAeHMuil B pa3inuHBIX
CXeMmax, B aBTOM3THYECKHX NOTEHIIONETPAX U T.0.

CTaGMANTPOH B CXeMy CTaOW1H3aUMK 06LIYHO BKAIOYAIOT TaK,
p-n-nepexon Gun cMelteH 8 0GpaTHOM HanpagiieHnn.

Cxema napameTpuueckoro cTabuiiiatopa nanpawenuis (puc. 1.13)
COCTOMT #3 GAAIACTHOrO Pe3nCTOPa Rean (AN OTpaHKyeHUA TOKA yepel
CT8GUAKTPOH) K CTaBHANTPOHA, NOAKIIOYEHIOTO NAPALIEALHO Harpyske,
ALINOAHAOLIETO OCHOBHY IO (PYHKUMIO CTAOMAHIBLMH.

uyToONB!

2
9

i i A D Sl 021

P P
*—

Pirc. 1.13, CxeMa mapaMeTpPHYEeckOro CTa0HANIATOPD HANPTECHHA

(OCHOBHbIE COOTHOUICHHS TOKOB H HANPAAEHIA B CTAaOMANIITOPE UN-
PEACANIOTCA MCPBLIM M BTOPbIM  JAKOHAMU Kupxroga 113 oxeusi
(cm. puc. 1.13):

I=la+14 .
U=IRu+Ux (n
Uw=Uecr

[piiuna JCTBHA NAPAMETPUULCKOTO CTaGMANBATOPA NOCTORAHHOT U
HANpAKEHHA YA00HO 0OBACHHTH C MOMOWBIO PHE 1.14, H3 KOTOPOM if30-
Opaxerst BAX cTabuanTpoHa u «ONpOKHHYTAA» BAX Gawactheroe pe-
3ucTopa. PaboTa CTalMAN3ATOPa HANPAKEHHA OPOHCXOINT CACIy RN
obpa3som. [TpH HIMEHEHUN HANPAKCHMA (J Ha Bx01¢e CTA0ILIINATOPA, Npo-
MCXOAMT COOTBETCTBYIOLICE HIMCHSHME TOKA /, C1C10BATETBLHO. HIMCHA-
JOTCA TOKH CTAGHAMTPOHA W HArPY3KN. OAHIKO 1PH HIMEHCHIW TOK CTa-
GHAMTPOHA HANPAKEHNE HA HEM MIMEHNTCH HA OUEHB MATYIO BENYIHY B
cootBeTcTait ¢ BAX cTabMAHTPOHA, T.€. MOYTH HE y3meanTes. CornacHo
BTOpPOMY 3akony Kupxroa nps 3MCHEHHA BXOIHOTO HAMPAACHILA, na-
fIeHHEe HANPAAEHHA HA GAL1aCTHOM COMPOTHBICHHN HIMCHITCA 0pONep-
LMOHAILHO TOKY M CTAHET PABHBIM OPHPALUICHHK BXOIHOTC HANPAKCHIA.
JIpyTHMH CAOBAMH, BCE MPHPALUCHHE BXOAHONC HANPAKCHNA NALICT 1
62112CTHOM CONPOTHRNCHMH, 3 HANDHKCHHE HA CTAOHINTPOKE W HA HA-
[PY3KE MOUTH HE WIMEHNTCA. 3AMALUEM MATEMATHUECKH BHILICCRAIARHUC:

U+ AU =l + I % Alo)Ras, + Us

Mpuunsman, U = var u R, = const, noayuaem 1, = const, NpH ITOM ¥YC-

NOBME COXPAHEHHA PAGOHETT TOUKH CTAOITHTPOHA HA YUACTRE AB BoasT-
aAMNEPHON XAPaKTEPUCTHKH ONPEALIAETER NO dopmyne
AU = AR
17
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Puic. 1.14. Moackenne npitHuina ACRCTBIA CTAGINIATOPA HANPTACHAR

H3 3Toro creayer, ¥TO HOpMAibHas paboTa CcTaGMAKTPOHA MOXeT
GLiTh 0GECneyeHa COOTBETCTBYIOWMM BHIGOPOM BEIMYMHbLI HannacTHoro
conporusienns. Toraa, NP1 HIMEHEHMH HANPAKEHHH HA BXOLE crabumi-
3aTOpa, He HAPYLAIOTCS HOPMANbHbLIE NPEICk! CTAaOMAK3AUNM BHIXOIHO-
ro nanpaxerus U,.

Mpu cTabHAMIaLUMM HANPAKCHUA, NPHHUMAR I, = var, R, = var n
U=const. Ha Bxole CTaGMaWIAaTOPa MPOMCXOIMT MepepacDpencnenie
TOKOB Me#U1y Harpy3kol H CTaGHAHTPOHOM C COXpAHCHUEM HEWIMEHHBIM
HaNpsXeHNA Ha CTaOMANTPOHE W Ha 64102CTHOM CONPOTHBAEHHM B COOT-
BETCTBHH C YPaBHEHHEM

U= [Roy+ Uy = [(Iut ALY + (I % Alr)]Rees + Un:

Jaa wopmansuoi paboTel crabuansatopa, npu HIMeHRIoUIeHcA Ha-
PY3KH, HIMEHEHHE TOKA HE JOMKHO NPHBOANTL K BEIXOJY TOKA crabunn-
TPOHA 33 NPEAEAR! MAKCHMANLHOMO M MMHMMATLHOTO AODYCTHMBIX 3HA-
YeHUHA.

B nocobMM pAaCcCMAaTPMBASTCA METOAMKA PACHETR MAPIMETPHYECKOrO
CcTaBUAK3ATOPa HANpAKEHUS npu ycnosuu U = var u R, = const.

18

e

Pacuer cTabiLAM3aTopa CBOANTCS K BbIGOPY CTAGHANTPOHA M BEAHHHHEI
Rear. 113 citcTembl ypasrennit (1.1) nony'aem dpopayity 414 pacieta Reax:

Uoin=Usx Uz

lnmin"'lu

™

ConpoTHBileHHE PE3NCTOPA A0TKHO GbITh TAKHM, 4yT00B! TOK CTabHAN-
TpoHa 61 HE MEHEE /cr min. T-€. HE BHIXOM 32 APEAL-IbI pabouero yuact-
Ka AB BOAbT-aMMNEPHON XapaKTePICTUKH ctabunutpona (puc. 1.14).

BainacTHOe CONPOTHBEHNE ONPCAT/IAET OCHOBHEIE MNOTEpH cTadiamn-
3aTOpa, NOITOMY NapaMeTpHUCCKHe CTABMAM3ATOPbI HCNOAbLIYIOT TOILKO
B MANIOMOLLHBIX CXEMAX.

CTaBGHAHTPOH BbIOHPAETCA MO NAPAMETPAM H3 CNPABOMHHKA:

1) Jcs mar — MAKCHMA1IbHO AOMYCTHMBI TOK CTaOHAHTPOHA]

2) U, — HanpsKeHue CTaduanaumm;

3) [t min — MMHAMA/IbHBIT TOK cTadMauTpoHa.

QCHOBHBIC TAPAMETPSLI CTadHAN3aTOPA.

1. Koa(hrumenT cTabHAN3OLMH. PABHBIH OTHOLIZHIIO npHpaieHnit
BXOAHOTO M BLIXOAHOTO HANPAIKCHMF

AUw/
Ko= LU
AU/
/U v
KodQHumeNT CTaGMAHIAUMN XapAKTEPHIYeT KauecTBo paGoThl CTa-
Onansaropa.
2. BbIX0HOE CONPOTHBIEHHE CTAOHIHIATOPA

Roun= Rougy:

Jlas naxowaenna Ko o Rau. PACCMATPHBAETCA CXEMA 3AMELUEHHA CTA-
6ummartopa (puc. 1.15) ana npupawenuit, Heanneiinorii aneMent pado-
TAeT HAa yuacTKe CTaGILIMIALMM, [Ie €ro CONPOTHBICHHE MEPSMEHHOMY
TOKY Ry ABARETCA NAPAMETPOM cTabuas3aTopa.
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Puic. .15, Cxema 3aMCUICHHA RAPAMETPHYECKOTO
CTAGHAMIATOPA HANPAACHIA

JndupepeHunaisHoe conpoTHBAEHNE Ryug QIPEACTAETCH U3 ypaBiie-
Hita

Al
Rawp =20
7 Al

7118 CXeMB! JAMELUEHNA NQTYYaeM KOIQILUIEHT cTabman3aumn ¢ yuc-
TOM. UTO R, > Ry W Roay > Raugt
URdax
U aRant

Ka=

Kodthduuent cTabiummiauny napaMeTpHieckoro craéuan3atopa Ha-
npasenns Ko = 5...30.

J19% DOAYYEHNA NOBHILIEHHS CTABILTH3NPOBAHHOTO HAMPANKELNA npu-
MEHAIOT MOGIEA0BATEILHOE BKATOYEAHE CTaBIAMTPOHOB. Tlapanneavtoe
BKAIOYEHHE CTAOHANTPOHOB HE AOMYCKAETCH.

C ueasbto ypeanyenus korgdnuvenTa CcTaOHAMIALMH BOZMOKHO Kac-
KAAHOE BKIIQYEHME HECKONbKMX TapaMeTpHUEecKHX cTabHAn3aTopOoB Ha-
NPSKEHUA.

e S N

2. IPOEKTHPOBAHHUE MAJIOMOLINOIO
HCTOYHHKA BTOPHYHOTO
JEKTPONMHUTAHUA

Ueas paciera
IMpu 3a1aHHbIX NAPAMETPAX CMPOEKTHPOBATH MATOMOUIHLIF HCTOUHIK
BTOPHMHOFO DMEKTPONHTAHMS, OGECHCHUTL MOCTORHHOE HANPFACHUE W
TOK Ha HAarpy304HOM YCTpOTicTBe.

Texnngeckoe jaianne

1. O3HAKOMMTLCS C TEOPETHHECKNM BBEICHHEM.

2. Mo 304aHHBIM NAPAMETPAM PACCHUTATH NAPAMETPHISCKMH crafnm-
3aTOP HANPAKEHNA. )

3. BhinoaHuTh rpadiueckuit pacteT cTadnmi3aTopa (Ha MHANHMETPO-;
B0it Gymare). CPaBHITB C AHATHTHYCCKHM PACHETOM, CACIATH BbIBO.

4. PaccuntaTe KOOPGHUMEHT CTAOHINIAUMK (PACCUNTATH W BbIOpaTL
113 CNPABOYHHKA CTAONAHTPOH, Pe3ncTop).

S, PACCUMTATb €MKOCTHOI (IABTP (PAcCUNTaTh EMKOCTH KOHACHCATO-
pa i BbIGPATH KOMACHCATOP M3 CMPUBOMHUKA — KOHICHCATOPS! oGwero
wasHauennsn). PaccanTath K0OIGOUUHEHT CrADRUBARNA GrIBTPA.

6. PaccunTath i BEIOPATE H3 CAPABOMHIIKD BLITPAMHTEAbKBIA 1101

7. CocTasnTh CNEM(PHKALMIO FTEMEHTOB CXEMbL.

8. HauepTuTh 37eKTPHYECKYIO NPHHUWINAIBHYIO CXEMY pazpaboTan-
woro MIB?. Dnemertsl cxem sriuepuitpats no [OCTy.

9. s rpynn OMI1 CMOZeaMPOBATS M OTIAAUTE NOAYUCHHYK CXe-
My B nporpamme MULTISIMO (Electronics Work Bench) u mposepnts
IPABHABLHOCTL PaGOTE! CXEMbl (NPEICTABHTL B OTHETE OCUMANOrPAMMEI
BXOIHOTO M BHIXOAHOTO HANPSKEHIA).

2.1. MeToanka B npudMep NPOEKTHPOBAHAS
MaJIOMOLIHOrO MCTOYHHKA BTOPHYIHOIO
3J1eRTPONHTAHHE

anamue; o0ecneuwiTs B HATPY3IKE NOCTOAHHOS HANPAKEHIE U,=228B
1 ToK £, = 20 MA ¢ KOI()pHUHEHTOM nyabcauni aocne CIMAKHBAIOLIETO
¢duastpa p < 0,19, NpH HIMEHEHUW NUTAIOWIETO HANPAKCHIA aAly =
= AU = 4 B (koneGanna NUTAIOWETO HANPsKeHua). PacueT nposecti Ha
npumepe MHB?D ¢ 0ZHONONYNEPHOAHBIM BRIMPAMMTENEM (PHE. 2.1).

21
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Puc. 2.1. DnekTpiaeckan npuHuIminanLnas cxemMa MI1B

3 MHkKeHepHON  NPaKTUKH  HIBECTHO, HTO  HAMPSANKEHUC
U=(15..2)U,. CaeaosaTenbHO, MOKHO HaiiTH HaNpsXKCHHE HA BXOIE
cradinsaTopa:

U=2U,=2-22=44B.
Tak KaK HanpsXeHWe fONAeTCA MepeMEHHOe, TO HaXoauM Usmin W
Craiax N0 popMynam:
Upn=U-AU-pAU=44-4-0.19-4=13924B;
Upax= U+ AU+ pAU=44+4+0.19-4=48,76 B.
PaccuuTaeM napaMeTpHYECKUil CTAOW3ATOP HanpsKerna (puc. 2.2).

Rgan T

> VD,

lu J Iﬂfi lur. R lu.

Pic. 2.2. CXxema NapaMeTpuyeckoro cTaéiIniaTopa HanpmKewna

AHATHTHYECKHA pacyeT GanacTHOro CONpOTHBAGHHA MPOBOAMTCA N0

dopmyane (1.2).
Jlaa onpeaeneniin Rg,, HeoO6xoaMMO 3HaTL It min- KOTOPBLIA ONpEAENA-

etca no popmyne
Loy min S (10...15)% Iy
Lo S0.1 x 20 MA =2 MA.*

CTabuARTPOHB MMEIOT HOMMHANB! TOKOB [ o mn: 0,13 0,25, 0.5 1; 3;18;

10 MA, noIToMY BHIOHPAEM [or min = | MA.
.

22

g e SUAR IR g
0.001+ 0,02
J1n% BLIGOPA CTAGMANTPOHA HEOGYOAHMO 3HATE OCHOBHLIE NapaMeTPhi
1) nanpaenue ctadbuausaunn Uy
2) MaKCHMaNbHbI TOK CTabHAW3aLKA y (—
3) MHHUMATbHDI TOK CTAGMAN3ALNH Jer min-
M3 ycnosna 3a1aum onpeaenseM HanpaKcHue cTabranzaumn:

U,=U,=22B.
PaccunTaem MakKCHMabHbIA TOK CTaORIM3AUNK:

- ik T
y—— e =ln .y, J38.76-22 4 00-0,013A.
Rear 821

MpeaenbHO AOMyCTHMBbIIT TOK BbIGMPACTCA € 3anacom:

PermanE L3 cmen
rae 1,3 — koadpuumenT 3anaca.
I ormon 21,3/ ¢ o 216 MAL
BuiSupaem cTabiautpon Tna 2C522A R BLINUCHIBAEM O2PAMETRH

3TOro CTabHNNUTPOHA:
Leimin = 1 MA

Lomas =37 MA
Uemn=198B
U,=228
Uam=242B
Ryup=250m.

Onpenensem HOMHHANBLHOE 3HAYEHHE TOKA cTadnansaumm /o, KoTopoe
cootercTByeT Uyl

Jorman t Lerann _ 3741

la= 2 > =19 mA.
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2.2. Fpadguveckitii MeToa pacuera craduansaropa

ANTOPHTM MOCTPOCHHA H PACHETa 5ANNACTHOrO CONPOTURAGHUA.
1. Crponm BAX crabuaurpona (pic. 2.3). Ina IT0oro ormMeuaem xa-
PaKTePHbIE A1 MOCTPOSHIA TOUKH CTabHaNTpORna:

A = (Ui wint e min):
B = (Ues mart Jer man)-

Z U
E] g Herming °

U 1 Jevmin

»r Y e

Puc. 2.3. BAX crabinurpora

Ecnn MCroAb3ytoTCs ABa cTabuanTpona uau Gonee, TO CTPOMM CyM-
Mapryio BAX.

2. Ctpoum BAX R,. Tax kak R, u CTabMAMTPOH COEAMHEHbLL napai-
neabno, To BAX R, GyaeT umeTh B NPAMORA, MPOXOASWIEH M3 0 1 TOuKH
(U,: 1,) (puc. 2.4).

3. Crpoum cymmapiyio BAX (crabuautpon + R,) (puc. 2.5).

4, Ctponm «onpokHRyTYIO» BAX Req, 110 TOYKIM H3 ypaBHEHHUA
Unin= Ucs min + IRsans

— nepsas Touka npn [ =0, T.e. U= Upin:

— eTOpan Touka A’ (cM. puc. 2.5).

Nposeaem Apanylo Yepes TOUKH Umin B TOUKy A’ CyMMapROH BAX no
NEPECEYEHA € OCLI0 TOKA, MOAYYMM TOK KOPOTKOTO 3aMBIKAHHA [n
(e puc. 2.5),

24

B

Usxmax U,
S T,

U

A

£

1 Jermin

37 Jermax

y mA

Puc. 2.4. BAX ctaBnantpora » BAX R,

Ucx may

7 .
@iy

Oer Ocxmin
Pl |

0 U

R«

1

N

1 Jerwein

¥ Iamas

IS

Puc. 2.5. Cymmapnax BAX crabimitpon it R,
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Paccuntaem rpaduueckoe 6aanactHoe conpoTHBICHIE:

1] 92
@:l'_4=8350~,_

RG=
&y 0,037

Paccunrtaem GannacTHoe ConpoTiBiIeHHe:

T Riv+ RS _ 821+ 835 —828 O,
2 2

Paccuntannele aHaanTH4eckoe W rpadudeckoe Rg,, MOI'yT HC COB-
MAacTh. BO3MOKHBI OWMOKI, CBI3ANHbIEC:

1) ¢ OKpyraeHHaMu:

2) C HETOUROCTAMH MPAPHUSCKOra MeTOa.

Ownbka ne nomkHa npesbiuate 25 %. B Hawem cayyae owibka co-
crapasert 1,7 %. -

i s Uer Ol |

B Oy @i 50 22730, "y Y
14 T
Alma
L0
A! Teemin
N
B¢ Loxmax
BA
Puc. 2.6. Onp ro MHBD

Mpy onpereneHu HOMMHAINA CONPOTHBIEHHA PE3NCTOPA 3HAYCHHE
BLISHPAIOT B MEHBWYIO CTOPOHY. M3 pana E-24 (TOCT 2825-67) Buibu-

26

paem Homiuan conpotusaenna 820 Osm T OMNB (DnexTpoTexnuka u
InekTpoHuka, 2000. C. 416)
PaccyHTaeM MOLUHOCTH, PACCENBAIOLUYIOCA HA PEIHCTOPE:

P =Rea =82%-0,057% = 2,7 Br.

MowrocTs aribiupaertcs 8 cootserctsin ¢ FOCT 24013-80. Budupa-

em pesucrop OMNB-5BT-820E.
PaccunTaem ko huumenT cTabianiaumni cTabrin3aTopa HanpPIAEHHA:

2.82
Kﬂ:ﬁ&‘ﬂ:&ﬂ:]ﬁg_
URuy #H-25

M3IMCHEHHE  BLIXOAHOTO HANDAKEHUC OMPEleIAeTCA W3 rpaduka
(pyic. 2.6): AUy =23 -21=2B.

»

2.3. Pacuer criaxusatowero ¢uasrpa

— o
Réun !
I i
G s BSOS I
Pu—
I !
O: ' lU VDy Ra |
i Tl Rucim
it |
— -

Pitc. 2.7. Cxema cTaGIIHIATOPA €O COMIAINAAUOIUIM PIALTPOM

PaccunTtaem emkocth Giastpa Cy (puc. 2.7) ANA HAUXYAWETO CAYUaR.
HaiigeM CONpOTHBEHHE HArPY3Ki 413 GuasTpa R\ o’

B RuRows_, ke 2-5-1100 + 370 <B4 O,
) Rut Ruh 25+1100

3Has Ry oows HFAEM eMKOCTH 1bTPa NO QopMyae (14 0aHOnoAYy-
NEPHOAHOTO BLINPAMHTENA)

Gz ‘ 1 L =62 MKD .
® T 2 [ PRuoim  2-50-0,19-844

KoHaeHcaTop BHIGHPACTCR MO EMEOCTH H PaSOUENy HANPRACHIIO!
Upas 2 (1,3..2)U=2- 44 =88 B,

rae (1,3...2) — ko3¢ piusenT 3anaca.
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Onpeaenis napaMeTpsi KOH1EHCATOPA, s8biGHpaemM ero TN no cnpa-
BOUNHKY, HOMHHAA K3 pada E24 (DaeKTpoTexHHKa M daeKTporHKa, 2000.
C. 421; CnpaBowHMK NO KOHAEHCATOPaM, 1983).

Tak kak Cy 2 62 MkD 1 Upes > 88 B, T0 no cnpasouxnky sbibpaem
wonrencatop Thna  KS0-24  ©  HOMMMAabHBIMM  napameTpamit
Cg = 100 Mk®D 1 Upes = 100 B.

2.4. PacueT BLINpAMHTCIA

Cxema MIIBD npeactasneHa Ha puc. 2.8.

VD Réax
s —+4 a1
7 ' 7
G - C—T lu VD, 2 R

Puc. 2.8. Cxema MI1BD

Jlns onpededeHss HeoOXOIMMOrO BLINPAMHTENLHOTO AHOAA HYHHO
PACCYMTaTh 183 OCHOBHLIN NapaMeTpa:

1) AonycTuMBbIil NPAMO#A MOCTOSHHBIH TOK Jup mars

2) Z0nyCTHMOE ODPATHOE MAKCHMAABHOE HANPAKCHHE Uosp max-

Bocnoaszyemcs GpopayAaMit 415 01HONOTYNEPHOAHOTO BbINPAMUTENS:

Tupmar 200 = (1,3...2) Jup;
Utpomngon 2 (1,3.2) 242 - U,
£2€ Jop 300 = lucp = Jmas-
Toar = loman + 1y = 5T MA.
Lop mun 300 = 1,3 + 57 =74 MA (ko2 nunent 3anaca 1,3);
Uspainaoa22-2 .2 - 44 = 248 B (ko2 uumenT 3anaca 2).

Mo crpaBouHKKy BLIGHPAEM BLINPAMHUTENLHBIE AHOA THNA KO102A ¢
flapameTpaMu:

Jup man 300 = 100 MA;
Ustp omas 200 = 250 B.

28

B coorpercTBiy ¢ 3aaaniem (n. 7) cOCTarIgeM cneundukatsin

Hoansemuione | Onmsaenie Tom | Kovanccran | Hpuseciasse
g — - H 1
Jlwon m»'mpa\nn ¥, KA102A i |
TCARHLIN - 4

. THanpracHne 0B |

lonne 3 50-24 jrerh i
Konnencatop C Ks0-2 | | Exmecrs 166 s> |
R: OMR-S-820E 1 | B

1D 2052 | [ L ]

B cooTpeTcTRItH € 3ajanies (. R) 4epriy UICKTPHISCKYIO NpHHULI-
HULTRIYHO CXeMy (pHe. 2.9).

Vor Reéav

»——Lui T
! A

Prtc. 2.9. IASKTPHUCCKT APHHWINIKLTRAAG CXEWA P2 patorapnore MITBS

°-

B cooTRETCTBIN € 3aianien (n. 9) coBipaem CxeMy B mporpasve
Electronics Work Bench 5.12. [lpnGopul 10/ AHE NOKIIBBATS 3A13H-
HbIE yCﬂOBHeM 3HAMEHUA C M HHM\(.’L]bHOﬁ ﬂ(\rpElUHOCTbKl

(. > wvmo :mn-. =

Puc. 2.10. Cxema paspadotannore MI1BD
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) NPHIOKEHHS
5 Bubanorpadpnueckuii cnucox
} - i Mpuaoxeune L Tunst cTaduanrpouos
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