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JlTabopaTtopHasa pabota Neb6

NMCCNEOQOBAHWE MAPAMETPUYECKOT O
CTABUNNIN3ATOPA MOCTOAHHOIO HAMNPAXEHWNA

Lenb pa6oTbl: 1. Yrnybuts 1 3akpenuTb TEOPETUYECKNE 3Ha-
HUS1 NO YCTPOWMCTBY M NPUHLUNY AEUCTBUS CTabmnnms3aTopoB NOCTOSAHHO-
rO HaNPsPKEHUS.

2. ObyunTb CTYOEHTOB MeTOAaM 3KCrepuMeHTarbHbIX Mccneno-
BaHU NapamMeTpUYECKUX CTabMnNnM3aTopoB NOCTOSHHOIO HaMpPsKEHUS.

SA0AYN SKCNEPUMEHTAIIBHOIO MCCNEOOBAHNA

1. YACHUTb MexaHuU3M MpOoTeKaHUs MpPoLeccoB B MapamMeTpuye-
CKOM cTabunmnsatope NOCTOAHHOIo HanpsKeHus.

2. JKCnepuMeHTanbHO OnpeaennTb 3KCnsyaTauuoHHbIE MoKa3a-
Tenu napameTpu4eckoro ctabmnmsarTopa NOCTOAHHOIO HaNpPsXKEHUS.

3. OpopmuTb BNaHk oTyeTa N 3aWMUTUTL MNOSTYyYEHHbIE B XO4€E 3KC-
nepuMeHTarbHbIX UCCeAoBaHNN pe3ynbTaThl.

OCHOBHbBIE CBEOEHWA N3 TEOPUNN

HanpspkeHne nuTarowen cetn npakTMdYecku HUKorga He oCTaeTcs
NOCTOSIHHBIM Y MOXET MEHATBLCA B LUMPOKMX npegenax. MHorue anek-
TPOTEXHUYECKNE U PAONOSSIEKTPOHHbIE YCTPOMCTBA OOLLENPOMBbILLIEH-
HOro Ha3Ha4eHusi BOOOLLE U CUCTEM TENEKOMMYHUKALNKA, B YACTHOCTH,
NNTAOTCA OT UCTOYHMKOB, BbIXOOHOE HarnpsKeHWe WM TOK KOTOPbIX
AOMKHbI OCTaBaTbCA NOYTU HEU3MEHHbIMU MPU U3MeHeHUn decmabu-
Jiusupyrowux ghakmopoe B LUMPOKUX Npeaenax.

OcHoBHbIMU decmabunusupyrowumu hakmopamu, Bbl3biBaAOLMMU
N3MEHEHNE HanpsXKeHNs (ToKa) 3MNeKTPONPUEMHUKOB CUCTEM TENEKOM-
MYHUKaLNW SABNAKOTCS:

- KonebaHMa NUTaKLLNX HaNPsSHXKEeHNN,

- U3MEeHeHns noTpebnaemoro Toka;
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KonebaHus numarowux HanpsxeHul BO3HUKAT U3-3a HeCcTabunb-
HOCTU HanpsXeHus nutawwen cetn. bonblwaga YyacTb NPUEMHUKOB M-
TaeTcsl OT NPOMBbILLSIEHHON CETU NEPEMEHHOIO HaMNPsXKEHUs1 C YaCTOTON
50 lu. KonebaHwua HanpsikeHna cetu moryT gocturatb 10...15% oT Ho-
MUHaNbHOro 3Ha4vyeHusl. [pun nnTaHMm yCTPOMCTB CUCTEM TENEKOMMYHMU-
KauMn OT MariOMOLHbIX 3HEPreTUYEeCKUX CEeTEN WNU OT aBTOHOMHbIX
NCTOYHUKOB KonebaHusa HanpskeHna moryT gocturatb 15...20%, a nHo-
roa n bonee.

U3MeHeHUe moka NpuBOAUT K U3MEHEHWIO NafeHUs1 HaNPsHKeHUs
Ha BHYTPEHHEM CONPOTUBIIEHUM UCTOYHMKA U COMPOTUBIIEHUMN COoeau-
HUTENbHbLIX MPoBOAOB. Yem Oosiblle BHYTPEHHEE CONPOTUBIIEHNE UC-
TOYHMKA W COMPOTUBMEHME COEANHUTENbHbLIX NMPOBOAOB, TEM GONbLUK-
MU BYyOYT UBMEHEHUST HAMNPSKEHUSI.

HOpyrumn  gectabunusnpyowmmm aktopamm, BANAKOLWNMA Ha Bbl-
XOOHblE NapaMeTpbl, ABAAKTCA KonebaHusi 4acToTbl TOKa NUTAOLLEN
ceTun, TeMnepaTypbl OKpy>KatoLlen cpeabl, YPOBHA MOHU3UPYIOLLUX U3ITY-
YeHun, JaBneHnsa n gpyrue.

PasnunyHble 9nekTpoTeEXHMYECKME YCTPOUCTBa [OMycKalT pasnuy-
HY0 HecTabunbHocTb HanpskeHust MinTaHna dU = (AUgpix / Ugpix).

Tak, Hanpumep, ans npMbopoB aBTOMATUKM U TENEMEXAHUKM OHa
He gormkHa npesbiwaTb 5...10%, OAns BbIXOAHbLIX KackagoB paaunonpu-
€MHbIX YCTPOUCTB - 3...5%, ONSA 3MEKTPOHHOIO MUKPOCKOMNa - OHa He
aomkHa npesbiwaTtb 0.005%.

[MOCKONbKY W3MEHEHUSI BbllLEYyKasaHHbIX [OecTabunusnpyowmx
dpakTopOB MOrYT HOCUTb MMaBHbIN MEeASIEHHO U3MEHSLWMNCA XapaKTep
NN NPOUCXOOUTb CKAYKOM OYEHb ObICTPO, a BO BPEMEHU 3TN U3MEHE-
HWUS HOCAT CryYyamHbIN XapakTep, YCTPOMUCTBO, NoanepXunsatowiee Benu-
YMHY HanNpshKeHUs B 3afaHHbIX npegenax, [AOMKHO paboTtaTb Henpe-
PLIBHO U aBTOMaTUYECKMN.

CTabunnwmsaTop o MHaNpsKeHNs HasblBaeTcsa yCTpoOn-
CTBO, KOTOpPOE aBTOMaTM4yeckn obecneumBaeT nogaepxaHne ¢ Tpedy-
€MON TOYHOCTbIO HanpsbkeHue Yy QSIEeKTPONPUEMHUKOB B TpebyeMblX
npegenax npu BAUAHUN OeCcTabunmnanpyroLmnx akTopos.

PasnunuaoT uHOueudyasnbHbIU U UeHmpasiuzoeaHHbIlU cnocob
obecnevyeHns NPMEMHNKOB CTabUNbHbIM HanpsikeHnem. MNpn nugmnengy-
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anbHOM cnocobe Ka)kablh U3 HUX MMeeT CBOM OTAenbHbIn cTabunusa-
TOp, a Npu LeHTpanM3oBaHHOM - BCE MPUEMHUKM NUTAlOTCA OT obuiero
ctrabununaaropa.

Buibop cnocoba onpegensietca pexumamum padoTbl NMPUEMHUKOB
COOTHOLLUEHMEM UX MNOTPEDNSAEMBbIX MOLLUHOCTEN, KOHCTPYKTUBHBIMU U
aKcnnyataumoHHbIMU, a Takke 3KOHOMWYECKMMnU ocobeHHocTsaMu. Kak
npaBuno, ona ctabunusaunm nepemMeHHoOro HanpshkeHUs MOLLHbIX Npu-
€MHUKOB MNM UX rpynn NPUMEHSIETCA LEHTPanu3oBaHHbIM cnocob cta-
ounusaymn.

Ctabunusatopbl MOXHO KrnaccucgpuumpoBaTtb Mo poay Hanps-
XeHusa (Toka), Mo MOLLHOCTW, TOYHOCTM  NoALep)kaHus BbIXOOHOrO
HanpspkeHus, obnacTn NpUMEHEHNs, NPUHLUUNY OENCTBUS.

Mo poay HanpskeHust (Toka) pasnuyaroT ctabunmsaTopbl nepe-
MEHHOIO N NOCTOSIHHOTO HaMNpPs>KEHUS.

Mo moLHOCTM cTabunmsaTopbl NoapasgenarnTcs Ha MasioMOLLHbIEe
(oo 50 BT), cpegHen (go 2 kBT) u 6onbwon mowHocTh (cBbiwe 2 KBT).

B 3aBMCMMOCTM OT TOYHOCTM NOLAEpPXaHUA CTabunuampyemomn
BESIMYMHBI pas3nunyalnT ctabunusaTopbl HWU3KOWM CTabUNbHOCTWN, ecnn
HecTabuNbHOCTbL BbLIXOQHOIO HanpsbkeHna npesbiwaeT 5%; cpenHen
ctabuneHoctn - (1...5%); Bbicokon cTabuneHocTn - (0.1...1.0%); u
OYeHb BbICOKOM CTabunbHOCTK (Mpeum3noHHble) - 0,1%.

B 3aBucnmocTtn ot obnactu npuMeHeHust ctabunusaTtopbl 6biBaloT
obLlero HasHayeHusa U crieynanbHble. K nepBbiM MOXHO OTHECTU cTa-
OunusaTopbl, Hanpumep, Ansa NUTaHUsS TENEBM30POB, @ KO BTOPbIM
ctabunmnsaTopbl B MCTOYHUKE NUTaAHUS 3ajaloLllero reHepartopa nepe-
AaTtyvka unu gnga npeymsmoHHOM KOHTPOSbHO-U3MepUTEeSibHOW annapa-
TYpbl.

Mo npuvHUMNY AEeNCTBUA CTabunusatopbl NOCTOSIHHONO Hanps-
XEHUS noapasfnensainTca Ha napamMmeTpuyeckne U KoMneHcaunoHHbIE.

B napameTpuyeckux ctabunusatopax MUCNONb3yTCA HENMHENHbIe
9fieMeHTbl, W cTabunusauus HanpshkeHna (Toka) OCyLLecTBNSeTcs B
pesynbTaTte HEMMMHENHOCTU UX BOSIbTAMMEPHbIX XapakTepuctuk (BAX).

KomMmneHcaunoHHble cTabunmsatopbl NpeacTaBnsaoT coboo cuctemy
aBTOMATUYECKOro perynimpoBaHns, coaeplKallyr perynupyroLwmnm ane-
MEHT M Uuenb oTpuuaTensHon obpatHom cBaA3n. AdpdekT ctabunusauyum
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B 9TUX YCTPONCTBAxX LOCTUraeTcs U3MEeHeHMEM napameTpoB perynmpy-
IOLLEro afieMeHTa npu BO3OEWUCTBUM Ha HEro curHana obpaTHOW cBS-
3n. B kauyecTBe perynupyrouwlero arieMeHTa B KOMMEHCALMOHHbIX CTa-
bunusaTopax WCNOMb3YTCA YNpaBnsieMble HENUHENHbIE JNEMEHTDI
(TpaH3ncTopbl, TUpUCTOPbLI U Ap.). B 3aBucnmoctn ot pexnma paboThbl
PErynupyoLero afnemMeHTa KOMneHcauMoHHble cTabunuaaTopbl 4ensaTcs
Ha HenpepbiBHbIE (MW NIMHEWHbIE) MO0 MMMNYSbCHbIE (MM OUCKPET-
Hble).

OOHUM M3 OCHOBHbLIX MapamMeTpoB cTabunusatopa HanpsXKeHus
ABNFeTCA CTAaOMMNMBbHOCTbL BbIXOAHOrO HanpskeHusi. OHa 3aBu-
CUT OT CTENEHN BNUAHUSA AecTabunmanpyowmx akTopoB Ha XapakTe-
PUCTUKN 3fIEMEHTOB CXxeMbl cTabunmsaTtopa. BenuumHa konebaHun
HanpskeHust noTpebutenen oueHuBaeTcs KoaddpuumeHTom ctabu-
nu3aumm, KOTOpbIN onpegenseTcsa gnsg crabunusaTopa HanpskeHud
Taknm obpasom:

KCT _ UBX.HOM _ AUBX .UBbIX.HOM _ AUBX °>\‘H (1)
AU& AUBbIX UBX.HOM AUBbIX
UBb]X.HOM

npu lgLix = CONSt,
roe Ugxrom U UgbixHom - HOMUHAIbHbIE 3HAYEHUS BXOAHOIMO U BbIXOA-
HOro HarnpsXXeHuu;
AUgx N AUpgx - COOTBETCTBYHKOLLUNE N3MEHEHNA BXOOQHOIO U BbIXOA-
HOro HanpsiXeHUw;
A4 - KO3dhMPUUMEHT nepenadn HanpsbkeHUss co Bxoda Ha BbIXO4

CTa6V|J'|V|3aTOpa, paBHbIVI A = UsgbixHom / Usx How.

Taknm obpasom, KoaghgbuyueHm cmabunusayuu o Harpsi>XeHuro
sensemcsi 6e3pa3mMepHol eeflu4UHOU U orpedesisiem, 80 CKOMIbKO pa3
OMHOCUMEsIbHOE U3MEHEHUE 8bIXOOHO20 HarpsiXXeHUs1 MEeHbWe OMmHO-
cumersibHo20 U3MEeHEHUsI 8X00H020 HarpsixXeHusi. YucneHHoe 3Hade-
HUe KoahgbuuueHma cmabunusayuu O pasfu4yHbIX murnoe cmabursiu-
3amopos umeem 8esluduHy om eOUHUY, 00 HECKOSIbKUX MbICSY.

XapaktepuMcTuku ctabunusatopoB. BaxHon xapakTepucTuUKon
ctrabunusaTtopa SBNSETCA BHELIHASA XapakTepucTuka, KoTopasi Moka-
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3blBaeT XapakTep 3aBMCUMMOCTU BbIXOAHOIO HanpsikeHus ctabunusarto-
pa OT BEMNUYMHbBI €ero ToKa Harpysku npy HEM3MeHHOM BXOOHOM Hanps-
XeHun (puc. 1):

Uskix = f(Iwix), npn Ugx = const. (2)

\ UBBIX

UBBIX HOM

IBBIX

IBBIX HOM
Puc.1. BHelwHsa xapakTepucTka ctabmunusaTtopa

Mo BHeEWHEN xapakTepucTuke ctabunusaTtopa onpegensercs ero
BbIXOLHOE COMPOTUBIIEHNE, KOTOPOE XapaKTepuadyeT CTEMNeHb MU3MeHe-
HNA BbIXOOHOrO HanpsbKeHus ctabunuaatopa npyv U3MeHeHUn ero Toka
Harpy3ku. BbixogHoe (BHYTpeHHee) conpoTuBneHne crabunusartopa
onpeaensieTcs kak npupaweHme BbIXOAHOro HanpskeHust AUgpx, Npu
HEN3MEHHOM BXOAHOM HanpsikeHun Ugyx = const:

AU
Rppy = —— 22X npn Ugx = const. (3)

AIBbLX
3HaK "MUHYC" NnokasbiBaeT, YTO C POCTOM TOKa Harpy3ku BbIXO4HOE
HanpshkeHne ymeHbLlaeTca u HaobopoT.

[pyron BaXXHOM XapaKTePUCTUKOW cTabunusaTtopa SABNSETCS ero
aKcnnyatauMoHHas XxapakTepucTuKa, onpegenswowasa npe-
Aenbl N3MEHEHUS BXOQHOIO HarnpsiKeHud, B KOTOPbIX BbIXOQHOE Hanpsa-
XeHne ocTaeTcs B 3adaHHbiX npegenax. OHa xapakTepusyeTtcsl 3aBu-
CUMOCTbIO BbIXOAHOro HanpskeHns Ug,x OT BXOAHOro Uy, Npy HEN3MEH-
HOW BENMYMHE TOKa Harpy3ku g,

Usux = f(Ugx), npwn lgux = const. (4)
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XapaKtep 3ToMn 3aBUCUMOCTU NpeacTaBlieH Ha puc. 2.

A UBbIX

Ussix. marc | gry = const

T~

UBbIX MUH

0 UBX

G = = = -

Usx mun Ugx murc

Puc. 2. OkcnnyatauMoHHas xapakTepuctmka ctabmnuaartopa

Opyrne napameTpbl ctabunusartopoB. [1na ctabununsatoposB no-
CTOSIHHOrO HanpsbKeHUs XapakTepeH napameTp - KoadduuueHT cria-
xuBaHua Kc =Kngx /Knsoix, [A€ Knex /Knsbix - KO3PULMEHTbI nynbca-
UMM MO NepBOM rapMOHUKE COOTBETCTBEHHO Ha BXOAE W BbIXo4e CTa-
ounnsartopa. 3TOT NapamMeTp NPUMMEHUM K cTabunusatopam C NUHER-
HbIM PEeryfimpyoLwmm 35IEMEHTOM.

TemnepatypHbi KOS DULIMEHT cTabununsartopa, pPaBHbIA OTHOLLE-
HUIO NpUpPaLLEHNST BbIXOOAHOIO HaNpsikKeHUs AUpgux K NpUpaleHnio Tem-
nepaTtypbl OKpyxawwen cpeabl ATokp, NPU HEU3MEHHOM BXOOHOM
HanpsbkeHun n Toke Harpy3kun (Ugx = const; Igpix = const) byaet

Y = AUpux / AToke. (5)

[na ctabunnsaTtopoB NEPEMEHHOIO HanpPsKEeHUs1 BaXkHbIM Napa-
METPOM sBNSeTCH KO3ah(pnUMeHT MOLHOCTU, ornpeaensemMbii Kak oT-
HOLlEHME HOMUHAIbHbIX 3Ha4YeHU NoTpPebnsieMbIX MOLHOCTEN, T.€.

coS ¢ = Pcru / Scrh, (6)

raoe Pcry - HOMMHanbHag notpebngaemas akTmBHas MOLHOCTb CTabunu-
3aTopa;

Scrh - HOMUHanbHas noTpebrsiemMasi nonHasi MOLHOCTb CTabunu-
3aTopa.
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MoMnMo nNapameTpoB, XapakTepU3yloLWmx Ka4yecTBo ctabunmsaumn,
cTabunmnsaTopbl NMOCTOAHHOIO HaMNPSXKEHUA OLIEHMBAKOTCSA 3HEpreTnde-
CKMMU, O6GBEMHO - MAcCOBbLIMW U APYrMMK NMoKasaTensMu.

OCHOBHbIM 9HepreTMYecKMM rnokasatenem crabunusaTopos
HaMpsXXeHUsa aBnaeTca Ko3(dPUUMEHT None3Horo 4eUCTBmA 1), pPaBHbIN
OTHOLLUEHUIO aKTUBHOM MOLLHOCTU, OTAaBaeMon cTabunnsaTtopom B CO-
NPOTUBIIEHNE HArpy3ku, K aKTUBHOW MOLLHOCTU, noTtpebnsemon crabu-
nun3atopom ot ceTn: n =Pguix /Pex.

O6beMHO-MaccoBbIMM MapameTpamu CcTabunmsaTtopoB ABMSAOTCS:
yoenbHass MOLWHOCTb (Pgpix/Ver), Bt/am® u (P oix/Get), BT/KT,
roe Ver, Ger - 06bEM 1M Macca cTabunmanpoBaHHOIO UCTOYMHMKA 3MeK-
TPOCHabXeHNs1 COOTBETCTBEHHO.

OCHOBHbIMW NMapamMeTpamMu HaOEXHOCTU ABNSAKTCA: BpeMsa Hapa-
0oTKM Ha oTKa3 To, BEPOATHOCTb Be30TkasHoM paboTbl Po; koadhdpuum-
eHT roToBHOCTU Kr; BpeMs (MHTEHCMBHOCTb) BoccTaHoBneHus tg (ug). K
ctabunmsartopam, TaK Xe Kak U K Opyrum YCTpoucTBam, npenbasns-
l0TCA TpeboBaHUs NO nokasaTento cTabunbHOCTU K pasfnyHbIM BUOaMm
BO3OENCTBUN (MEXAHUYECKNM, SNEKTPOMarHUTHbIM paavauuoHHbIM U

Ap.).
MapameTpuueckue ctabnnusaTopbl NOCTOAHHOrO HaNpPsAXeHusA

[lapamempu4yeckuMu Ha3biBalOT YCTPOMCTBA, coepxailiue Henu-
HenHble anemMeHTbl (HO) ¢ nameHsowmmMmnca napameTpamm, To ecTb Ta-
KMe 3NeMeHTbl, Y KOTOPbIX OCHOBHOW napamMeTp (akTMBHOE CONpoTUBIE-
HMWE, €MKOCTb, WHOYKTUBHOCTb) W3MEHSIETCA C W3MeHeHuem nubo
HanNpPsXKeHUs1 Ha anemeHTe, NMBo Toka B HEM.

B napameTtpuyecknx crabunmsatopax Hanps>KeHust Unm Toka WUc-
NOSb3YITCA HENMMHE N HbI€ 3fIEMEHTbI, BONbTaMnepHble XapakTepu-
cTukn (BAX) KOTOPbIX UMEIOT MO JTOT M e YyYacTKu.

OaHuM 13 Takmx HO sBnseTca cTabunmnMTpoH — NofynpoBOgHMU-
KOBbIN KpEMHUWEBLIN AnoA, nosiormn yyactok BAX KoToporo nexurt B o0-
nacTu Tak HasblBaeMoro “anekTpuyeckoro npodbosa” p-n nepexoga (puc.
3,a).
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Puc. 3. BornibTaMnepHble XapakTepUCTUKN:
a — HENTMHEWHOro arnemMeHTa, 6 - NIMHENHbIX 3NEMEHTOB

AnekTpuyeckun npobon nponcxoauT npu onpeaeneHHOM 3Ha4YeHUm
MPUMOXEHHOro K cTabunmutpoHy obpatHoro HanpskeHnsa Uppes Ha3biBa-
emMoro “HanpsbkeHmem npobos”, Npu KOTOPOM Pe3KO YMeHbLuaeTcs aOu-
Hamunyeckoe (anddepeHunaneHoe) conpoTneneHne R, p-n nepexona u
BO3pacTaeT TOK |l B cTabunutpoHe. [axe BecbMa Manoe npeBbilleHne
obpaTHOro HanpskeHua Hap Uppes MPUMBOOAUT K U3MEHEHUIo Toka | B
LUIMPOKOM AnanasoHe — OT ler min=lcr A0 lermax=I cr-

OTMeTuMM, 4TO ANA KaXgoro Tuna CcTabunmMTpoHOB YCTAHOBIEHDI
NacnopTHbIE€ HOMUHANbHLIE 3HAYEHUS | ¢ yinmom W lcr. maxnom- [1PEBBILLEHNE
3HAYEHUS lcrmaxmom B CTADUNUTPOHE MOXET NPUBECTU K TEMNSIOBOMY MNPO-
Boto p-n nepexona u BbIxogy CTabunmTpoHa nu3 CTpos.

MNpu cHwkeHUn obpaTHoro HanpsixeHust Uy, A0 3HaYEeHUs, MEHb-
wero, YeM Unpos (Uosp<Unpos), dNEKTPUYECKNA NPOOBON CaMONUKBU -
anpyeTtcda v cTtabunutpoH BHOBbL rOTOB K paboTe.

Takum obpasom, y cmabunumpoHa pabo4yum cHyumaemcsi y4acmok
obpamHou eemeu BAX u 0ns peweHuss 3adadyu cmabunu3ayuu ro-
CMOSIHHO20 HarpsXXKeHuUsi cmabunumpoH BK/4Yaemcsi 8 afnekmpu4e-
CKYIO CXeMy roJIipHOCMbIO, MPOMUBOIOIOXHOU NOSpHOCMU OBbIYHbIX
8bINPAMUMESIbHbIX OU0D08.

MapameTpuueckun crtabunusarop Ha crabunutTpoHe. CBOMNCTBO
cTabunnTpoHa nogaepKmMBaTb MPaKTUYECKU HEU3MEHHBIM MO BENUYUHE
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HanpshkeHne Ha HemM B obnacTu anekTpudeckoro npobosi npu 3Ha4vm-
TenbHbIX KonebdaHusx Toka |, LUIMPOKO Ncnosib3dyeTca B bnokax nutaHmug
Ansa co3gaHns ctTabunnusaTopoB MOCTOSAHHOIO HaMpPs>)KEHUS.

dneKkTpuyeckasi cxema npocTenwiero ctabunusartopa Hanps>KeHus
NOCTOSIHHOrO TOKa Ha CTabunuTpoHe npeacrtaBneHa Ha puc. 4,a, a ero
YyNpoLLEHHas 3KBMBaneHTHas cxema — Ha puc. 4,6. YnpollueHue 3akrnto-
YaeTcs B 3aMeHe pas3BeTBIIEHHOro y4vacTka a-B, COCTOALIEro u3 AByX
napannesnbHbiX BETBEN (CO CTAabUNUTPOHOM N PE3UCTOPOM Harpysku R,,)
9KBMBaANEHTHOW BETBbID a-B C (PUKTUBHbIM HENMMHEWHbIM 3N1EMEHTOM
HO3.

Takoe ynpoLueHue rno3BosisieT NOBbICUTb HArnsigHOCTbL NPU U3NoXe-
HUM SNEKTPOMAarHUTHbLIX NPOLECCOB B cTabunusaTope.

R 1 a Iy
+ o—(——o——2

—
Ugs
VD
Uﬁ:ﬁ Uer ZS. Uﬂm[
I
\ L “
- 0 o
B
o)

a — MNMOoJiHaA 3N1EKTPUYECKaA CXemMa,
0 — skBMBaneHTHas ynpouweHHada cxema

Puc. 4. NapameTpuyeckmin ctabnnmnsatop NOCTOSIHHOIro
HanpsaXKeHUs

Tak, pesynbTupyrowaa BAX 3KBMBaNEeHTHOro HenWHEWHOro are-
MeHTa H3 MoxeT 6bITb nony4vyeHa rpadpuyeckum peLleHnem HefIMHENHO-
ro ypaBHEHUNS TOKOB (CM. puC. 5,a).

I(UaB)ZICT(UaB)+IH(UaB)1 (7)
roe Ug=U=U,=Ug,x — HanpseHne Ha napanneribHOM KOHType a-B,
ABNAOLLEECH BbIXOLHbIM HanpsXeHnem ctabunm-

3aropa.
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BonbTamnepHble XapakTEpUCTUKN JIMHEWHLIX dnemMeHToB — 6an-
nacTtHoro pesucrtopa Res 1 pesnctopa Harpyskn R, — npyBeeHbl Ha puc.
3,0.

3apaBasicb pSAOM 3HaYeHUn HanpsbkeHns Uy, n cymmunpys abeumc-
Cbl TOKOB, COOTBETCTBYHOLLUNE ITUM 3HAYEHUAM HaNPSHKEHUSA, NOMYyYUM
pesynbTupytowyo BAX napannenbHoro yyactka B oyHKUMKM obuiero To-
ka B uenu Ug(l), 4To 1 aBnaeTcsa rpadpuyecknM peLlleHneM ypaBHEHUS
(7), npeactaBneHHbIM Ha puc. 5.

N3 paccmoTpeHus aton pesynbtupytowen BAX H3O cneayet Bax-
HOoe HabnaeHne: YeM MeHbLUE KpyTuU3Ha (yron HakrmoHa K ocu abcumce)
xapaktepucTtuku U,(ly), a, 3Ha4nT, 4emM MeHbLle CONpOTUBIIEHNE Harpys-

U:J(IH\ I(UaB):ICT(UaB)+IH(UaB)
A g

|
|
!

UQ'E (I )=U8ux

— —

Fdneerro
CNRIC 7 I Y X
el #a2oy3k

I, [T T LI

O8racme
Cmaduay3ay s
CREZ I TU T OOH T

= .

-

l
I
f
I

Puc. 5. BonbTamnepHasi xapakrepucTuka napansesisHoro
yyacTka Lenu napameTpuyeckoro ctabunmsaropa

kn R,=U,/l,, TeM ganblie BnpaBo B CTOPOHY BGONbLUNX 3HAYEHUN TOKa B
cTtabunnTpoHe casuraetcsa obnacTtb ctabunusauymm ctTabnnnTpoHa.
Takoe Bo3pacTaHme Toka Harpysku |, MOXeT NpMBECTU K TeNnno-
BOMY npunbot p-n nepexoda v K paspyLleHnto cTabunmTpoHa.
Ctabunusatop B pexume XOJSIocTOoro xopda. YTOYHUB BRUsAHME
TOKa Harpyskm Ha paboTy cTabunuTpoHa, MOXXHO NePENTUN K paccMmoTpe-
HUIO BCEX NPOLECCOB B nNapamMeTpuyeckom ctabunmsatope npu Hambo-
nee NPOCTOM pPEeXMME - PEXMME XOSIOCTOro Xxoda, Korga pesucTop
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Harpy3ku OTKITIOYEH, a 3Ha4uUT, TOK Harpy3ku 1,,=0, TOK B Lenn paBeH TOKY
ctabunutpoHa | = ;.

HennHenHoe ypaBHeHMe paBHOBECUA HaMpsXKeHUW B AaHHOM pe-
Xume nmeet Bua

UBX(I):UR6(|)+UCT(I)' (8)

['padhunyeckoe pelleHne gaHHOro ypaBHEHUS B LUMPOKOM AnanasoHe
N3MEHEHUA TOKa B LIENU 3aKrnioyaeTcd B MOCTPOEHUU pe3ynbTUpyroLlemn
BAX Bcen uenn. Takoe NOCTPOEHME OCYLLECTBNAETCA CYMMUPOBaAHNEM
opAvHAaT BONbTaMMNEPHbIX XapakTepucTnk bannactHoro peamcropa Rg U
ctabunutpoHa VD npu HEeCKONbKUX (OUKCUPOBAHHbLIX 3HAYEHUAX TOKa,
Kak NnokasaHo Ha puc. 6.

N3 rpadmkoB puc. 6 BMOHO, YTO NPU 3HAYUTENBbHbLIX U3MEHEHUSX
BXOOHOro HanpsbkeHns AUgy BbIXOOHOE HanpshkeHwe, CHMMaemoe COo
cTabunuTpoHa, mnaMeHsieTcss He3HaunTeNbHO (AUg,x<<AUg), B 4EM W
nposaABnsaeTca apdekT cTabunuaaumm HanpsHkeHust Ha BbiIxode cTabunu-
3aTopa. Bce nepenaabl AUg,x KOMMNEHCUPYHOTCA, rMaBHbIM 06pa3om, n3-
MEeHeHMaMN NageHuns HanpskeHust AUgs Ha 6annacTtHoM pesncTope.

Ycnosue paBHOBeECUsI HanpsbkeHun (8) BbINOMHAETCS npu ntobdbix
3HaYyeHusx Toka B Lenu, YTO MOXXHO NMPOBEPUTbL CYMMUPOBaAHMEM OpPAU-
HaT NpUpaLLLEHNA NP ITUX 3HAYEHNSAX TOKa

AU XA AU Rsi +AU cr.i (9)

OTmMeTuM, 4YTO cTabunmsaTop B pexume XOnocToro xoga pabortaet
B obnactn ctabunusauymm ctTabunuTpoHa.

Ecnu Harpyskon ctabunusatopa asnsietcs pes3nctop R, ¢ 6onbLimm
conpoTtmerieHnem, ato coortsetcTByeT BAX pesuctopa U',(l,) ¢ 6onb-
LLIOW e€ KpYyTun3Hou, 6nmskon k 90° (cm. puc. 5).

Hannyne Takon KpyTom XapakTepUCTUKM Harpy3o4vyHOro pesucropa
He NpuBedeT K CyLeCTBEHHOMY caBury obnactu crabunusauum B CTO-
POHY BO3pacTaHusl TOKa B CTabOUNUTPoHe, Kak 3TO MMeeT MecTo Npu ma-
NTIOM COMNPOTMBNEHNN PE3NCTOopa.
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Ugy (1)

aUgx: Usx(1)=Ugrs(1)+Uc(1)

77 7 77 770/ 7 7 Lottt
U ) =U§btxu)

Auﬁblx.{

Odnacm6
enaduri3ayys
Cmadurvm pora

— 2

Puc. 6. BonbTamnepHasi xapaktepuctmka napameTpu4ecKkoro
crabunusaTtopa B peXxumMme XofiocToro xoaa

CTaHOBUTCA O4YEBUOHBIM, YTO NapamMmeTpuyeckuin ctabunmsaTtop co
CTabunNUTpoHOM LenecoobpasHO MCMNOoNbL30BaTb C BbICOKOOMHbIM BXO-
AOM NpUEeMHMKa, TO eCTb NPU MarblX TOKax Harpysku.

Takum obpasom, 8 napamempu4yeckom cmaburnuzamope Ha OcCHoge
cmabunumpoHa mpebyembil achghekm Oocmuzaemcsi 3a cHem Heus-
MEHHOCMU HarnpsixeHuss Ha cmaburumpoHe rocrie moeao, Kak rnpouc-
xodum ezo rpobod.

Cam cTabunmsaTtop okasblBaeTCs NPOCT B CXEMOTEXHNUYECKOW pea-
nn3auuun, ero KoadduUUeHT ctabunmsaumm He MnpeBbllIaeT 3Ha4YeHune
50 (Kcr <50), u 8 uennom amu cmaburnudamopbl xapakmepu3yrmcs He-
8bICOKUMU 3KCrTyamauUuoHHbIMU roKkasamesisimu.

JocTonHCcTBa napamMeTpU4eCKnx ctabmnmnsaTopos:

1. lpocToTa peanusaunu.

2. HagexHocTb paboThl

HepocTtaTku napameTpuyecknx ctabnnmsaTtopos:

1. He6onbwon Krp (<0,3).

2. bonbuwoe BHyTpeHHEE CONPOTMBNEHME.

3. Y3k 1 Heperynupyembin guanasoH cTabunmsanpyemoro Hanpsi-

XeHus.
4. 3aBncMmocCTb Kcr OT TeMnepaTypbl OKpyXXatoLen cpeabl.
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OCHOBHBbIE MPABUITA N MEPbI BE3OINACHOCTW MNPU
MPOBEOEHMN NABOPATOPHbIX 3AHATNN

C Touku 3peHnsa 6esonacHOCTM paboT, NPOBOAUMBIX B XO4€E 3KCne-
PUMEHTarnbHbIX MUCCNeaoBaHUW, cregyeT 3HaTb, 4TO nabopaTopHble
YCTaHOBKN KOHCTPYKTMBHO CMOHTMPOBaHblI Ha yHMBEpCcanbHOM nabopa-
TOPHOM CTOJSIE.

Ha nuueBbix naHendax BbirfpaBUPOBaHbI CXEMbl WUCCeayeMblX
YCTPONCTB M pacnosioXeHbl opraHbl ynpaesneHud. B yuebHon aygmutopum
pas3MeLleHo YeTblpe YHMBEpPCanbHbIX nabopatopHbix cTona. Tpexdas-
Hoe W ogHOoda3HOe HanpsikeHust K nabopaTopHbIM CTONamMm nogaeTcs
LeHTpann3oBaHHO OT aBTOMAaTUYECKMX BblKNtoyaTenen. Ha cxemy kax-
Aon nabopaToOpHOW YCTAHOBKU HanpshKeHne nogaeTca 4yepes3 COOTBET-
CTBYHOLLNK BbIKNOYaTESb.

Mpu npoBeaeHnn nabopaTopHbIX paboT obs3aTenbHLIM ABNSETCA
BbIMNOSTHEHME CreayroLWnX NpaBun:

1. MNMepen Havanom akcrnepumeHTa opraHbl ynpasreHuUss U UHOU-
KauMm Ha NUUEBOW NaHenu gaHHOM nabopaTOpPHOM YCTaHOBKU OOMKHbI
ObITb yCTAHOBIEHbI B UCXOAHOE MNOJIOXKEHNE.

2. BknioyeHne cxembl flabopaTopHOW YCTaAHOBKM [OMycKaeTcs
TONbKO C paspeLlleHnsa PyKoBOANTENSA 3aHATUS.

3. 3anpewaeTca npukacaTtbCs K TOKOBeOyLMM 4YacTam nabopa-
TOPHbIX YCTAHOBOK, MPOU3BOAUTbL MEPEKNIOYEHNHA, HE OrOBOPEHHbLIE B
PYKOBOACTBE K AaHHOW nabopaTopHon paboTe.

4. B cnyyae nopaxeHust anekTpm4yeckum TOKOM Heobxoanmo:

- HeMeaneHHO OTKMYUTL NUTaHue nabopaTopHOW YCTaHOBKU, a
Takke aBTOMATUYECKUM BbIKMOYaATENb NUTaHUA BceX JlabopaTopHbIX
CTOJOB;

- ocBOBGOAUTL NOCTpagaBLLErO OT COMPUKOCHOBEHUSA C 3neKkTpuye-
CKOW uenbto, obecneuns npeagBaputTenbHO cCOOCTBEHHYIO 6€30MacHOCTb;

- OOSIOXKUTb O CIYYMBLLUEMCS PYKOBOOMUTESO 3aHATUSA, Bbl3BaTb
MeOUUMHCKOro paboTHMKa W, He OOXMAAaACb ero npubbiTns, 6e3 npo-
MeaneHus NPUCTYNUTb K OKa3aHWIo NepBOr MOMOLLM NOCTpagaBLUEMY.
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COCTAB JTABOPATOPHOW YCTAHOBKM

YHuBepcanbHaa nabopatopHad yCTaHOBKa npedHa3HaveHa Asis
9KCrNepuUMeHTanbLHoOro uccnegoBaHuMss CcTabunu3aTopoB MNOCTOSAHHOIO
HanNps»KeHUs pasnmnyHbIX TUNOB.

B coctaB nabopaTopHON YCTaHOBKN BXOAUT NTabopaToOpHbIN MySibT.

Jlnuesasa naHenb nabopaTopHOro nysibTa COCTOUT U3 TPEX CO-
CTaBHbIX YaCTeW: NeBOW, LeHTpanbLHoOM 1 NpaBon. JleBas u npasas na-
Henwn sABNSATCA CTauMOHAPHLIMK, a LeHTparibHas BMeCcTe C yCTaHOB-
NEeHHbIMUX Ha HEN dNeMeHTaMn U nNnaTamu ABNSEeTCS CbEMHOMN.

Ha neesou nuueBon naHenwu:

- BbIrpaBMpOBaHbl CXeMbl TpexdasHoro M ogHOMasHOro TpaHc-
dopmaTopoB C pasfnMyHbIMN BapuaHTaMn COeANHEHUS BTOPUYHBLIX Lie-
newu;

- pasmelleHbl BonibTMeTp PV1 1 amnepmetp PA1, npegHasHaveH-
Hble 4N U3MEPEHNS MOCTOSHHbBIX HAMNPsXXeHUN U TOKOB Ha BXo4e Uccre-

AYEMbIX CXeM CTabunnsaTtopos,;

- YCTaHOBIeHbl KHonku 3esieHoz2o uBeta TPEXPA3HAA CETb-
BKJ1, OOQHO®PA3HAA CETb-BKJ1 u kpacHozo ueta TPEX®PA3IHAA
CETb-BbIKIT, OOHO®PA3HAA CETb-BbIKIJI.

Ha ueHmpasnbHoU nuueBOW NaHenn BbirpaBUpPOBaHbI:

- CXeMbl NapamMeTpUYeCcKoro n KoMneHcaumoHHbIX ctabunmsaTo-
POB MOCTOSIHHOIO HaNPsXXKeHWUs;

- CTUNN30BaHHas cXemMa UCTOYHUMKA NUTAHUS C perynmpyemMbsim
BbIXOOM Ha MOCTOSIHHOM TOKe.

Ha npasoud nvueBown naHenwu:

- BbIlPaBMpOBaHbl CXEMbl ANIEKTPUYECKMX CrIIaKmMBaoWMX unb-
TPOB;

- pa3meuleHbl BonbTMeTp PV2 n amnepmetp PA2, npegHasHa4veH-
Hble OJ151 U3BMEPEHNA NOCTOSAHHbBIX HANPS>XXEHU N TOKOB Ha BbIXO4E WUC-

crnegyemblx cxem CcTabunmnsatopos;

- ycTaHoBneH BbiknovaTens CETb ans nogadn nutarowero
HaMpPs>KeHUs1 Ha YCTaHOBKY;

- YCTaHOBNEHbI PErynaTopbl BENNYNHbI COMPOTUBMEHUS HArpy3Kku

Ru.reyvso Y Rutouno-
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Mpubopsl PV1, PA1 n PV2 nmeloT nepeknoyatenu pexumma mns-
MEpEeHUss ONs N3MePEHUS NEPEMEHHbIX U MOCTOSHHbLIX HaMNPSXKEHUA W
TOKa.

[Mpeoenbl namepenust npudopos PV1, PA1 n PV2, PA2 nepe-
KMo4arTCcsd aBTOMaTUYECKM B 3aBUCUMOCTU OT pexmma WU3MepeHusd
«NepeMeHHbIN - MOCTOSAHHbIN» 1 TUMa NOAKNKYaeMoro cMeHHoro 6s1oka.

NOPAAOK BbIMNMOJIHEHNA PABOTHI

1. NoaroToBka k paboTe.
1.1. CobpaTtb cxemy, NpuBeAEHHYIO Ha puc. 1.

( UCTOYHMK 0
NOCTOAHHOrO  BKI
HAMNPAXXEHWA @

|
I
I
I
I
|
I
|
|
: MNEPErPY3KA O
I
|
|
|
|
|
I

Puc. 1. CoeanHeHne anemMeHTOB YCTAaHOBKN AN UCCrneaoBaHus
NpOCTENLLIEr0 NapaMmeTpmyecKkoro ctabunmnsaTtopa
Ha cTabunuTpoHe

1.2. Ha npaBoun nuueson naHenun NIIABHO noBepHyTb py4yky pery-
natopa Ry.toyqo MPOTUB YacoOBOKW CTPESIKM 0 yrnopa, a Py4yKy perynaro-
pa Ry rpyso MOCTaBUTL B NOMOXeHNE «X.X», YTO COOTBETCTBYET Ry, = «.

1.3. BonbTmeTpbl PV1 n PV2 yCcTaHOBUTL B PEXUM U3MEPEHUA NO-
CTOSIHHOro HanpskeHud. Munnuamnepmetp PA1 ycTaHOBUTH B pexum
N3MepeHNsa NOCTOSIHHOMO TOKa.

1.4. MNpeacraBuTb CXxeMy Ha NPOBEPKY NpenogasaTesito unn 3a.e-
ayowemy nabopatopuen;
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1.5. Ha npaBou nuueBon naHenu BKNoYnTb BblkntovaTens CETh.
2. CHATb BONbTaMMNepPHYO XapakTepuUCTUKY CTabUMTpoHa.

2.1. Ha yeHTpanbHON nMUEBON NaHENN BKIHOYNTb UCTOYHUK MNOCTO-
SIHHOrO HarnpsbkeHusi. YBenuumaaTb HarnpsikeHWne Ha BbIXO4e WUCTOYHMKA
NOCTOSIHHOrO HaNpPsKeHNs 0T MUHMMAarbHOIo 40 MakKCMMaribHOrO.

dukcunpoBaTb BeNUYUMHbLI Ugy, lct, Uct MO NokasaHMaM namepuTenb-
HbIX Npnbopos PV1, PA1, PV2 cooTBETCTBEHHO.

PesynbTaTbl aMepeHui 3aHecTn B Tabnuyy 1.1.

Tabnuua 1.1
Namepsiemas | MameputenbHbIn
PesynbTaTtbl namepeHus
BENUYMHA npubop
Usgx, B PV1
leT MA PA1
Uct, B PV2

2.2. Ha ueHTpanbHoun nuueson naHenu MNJIABHO noBepHyTb py4ky
perynsaropa MCTOYHMKA NOCTOSIHHOIO HanpsiXeHUsi NpoTUB YaCoBOM
CTPENKN B KpamnHee nonoXxeHue.

2.3. [MocTponTb BONbTaMMNEPHYIO XapakTepPUCTUKY CTabnnuTpoHa
lcr = f (Ucr). OTMeTnTb Ha rpadumke gmanasoH HanpskeHun ctabunmnaa-
LinK.

3. CHATb 3aBUCMMOCTb BbIXOLAHOIO HanpshkeHust ctabunusartopa
(HanpsKeHUs Ha Harpyske) oT HanpsikeHus Ha ero Bxoae Uy =f (Ugy).

3.1. lMoakniounTb napannensHo CTabunuTpoHy Harpysky (pesu-
cTop). [insa aTtoro yctaHoBUTL nepekntoyvaTterb «Ry rpybo» B NonoxeHue
2, a nepeMeHHbIN pe3ncTop «R 4 toyno» — B CpeaHee nonoxeHume.

3.2. YBenuumBaTtb HanpsbkeHne Ha BbIXO4e MCTOYHMKA NOCTOSAHHOIO
HaNPs>KeHNa OT MWHUMAISIbHOro 40 MakcumarnbHOro. dukcuposaTth Be-
NNYNHBI BXOOQHOro HanpsbkeHust n Toka (Ugy, lgx) M HanpskeHus 1 Toka
Harpy3sku (Uy, Iy). PesynbTatbl uamepeHuin 3aHecTtu B Tabnuuy 1.2,
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Tabnuua 1.2
N3amepsiemas |N3meputernbHbin
PesynbTaTtbl usmepeHus
BENIMYMNHA npnbop
Ugx,B PV1
Iex, MA PA1
Un,B PV2
In, MA PA2

3.3. BbINONHUTbL NYHKT 2.2.

3.4. NMocTponTb 3aBMCUMOCTb HaMnpPsKeHUs1 Ha Harpy3ke OT Hanps-
XeHus Ha Bxoge ctabunusatopa Uy = f (Ugx) NpM HEM3MEHHOM COMNpO-
TUBNEeHun Harpy3ku. Onpegenntb ananasoH BXOAHbIX HAMpshKeHURn, npu
KOTOPbIX CXeMa BbIMNONHAET PYHKUMM CTabmunusaTopa HanpsiKeHus.

4. CHATb 3aBMCUMOCTb HanpshkKeHnsa Ha Harpy3ke Uy OT ToKa Harpysku
|y NpY HEM3MEHHOM BXO4HOM HanpsixeHun Ugx= 15 B.

4.1. Ana aToro yBenuymBaTb TOK Yepe3 COMPOTUBIIEHME HAarpysku
nepekntodarenem «Ry rpydo». dukcupoBaTb BENUYMHBLI HANPSHKEHUST HA
Harpy3ke Uy 1 Toka Harpy3ku ly. Mpn aTOM HanpshkeHne Ha BXode CTa-
Gununsatopa nogaepxmBaTb HEM3MEHHbIM. Pe3ynbTaTbl UIBMEpPEHUN 3a-
HecTu B Tabnuuy 1.3.

Tabnuua 1.3
N3mepsiemasn |(M3ameputenbHbin
PesynbTaTtbl usmepeHus
BEnMYMHa npuodop
Usx, B PV1 15B
IBX, MA PA1
U,,B PV2
Iy, MA PA2

4.2. BbINOSTHUTL MYHKT 2.2.

4.3. MNocTpounTb 3aBucumoctb Uy = (Iy) npn HEM3MEHHOM BXOOHOM
HanpsXxeHnn Ugx=15 B.

5. OnpenennTb Ko3ahdULMEHT CTAabMNN3aLMM NO BXOAHOMY HaMPSLKEHMIO

I{[.T=

ﬂ'UBK UE BIX

ﬂUE BIX UE}{

,IpH Iy = const,
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roe AUgx, AUgLx — COOTBETCTBEHHO MPUpPALLEHUST BXOOHOMO U BbIXOOHOIO
HaNPSPKEHU cTabunmaaTopa Npu HEM3MEHHOM Toke Harpysku; Uy U Uy —
HOMWHamNbHbIE 3HAYEHMS1 BXOOHOIO W BbIXOAHOIO HanpshKeHWn ctabunmnsaTo-

pa.
5.1. YcTaHOBUTb 3HAYEHUS BXOOHOrO HanpshKeHUs1 cornacHo Tabnuue

1.4. B npouecce n3MepeHuin nepemMeHHbIM pe3nctopoMm «Ry TOYHO» noa-
AepXMBaTb HEM3MEHHOW BESTMYMHY TOKa Harpysku ly.

Tabnuua 1.4
Ru roveo N3mepsiemasa | 3amepuTesnbHbIN PesynbTatbl
BENMYMHa npnbop n3mepeHus
Ugx, B PV1 16,0 17,0 18,0
2 Un, B PV2
In, MA PA2
Ugx, B PV1 16,0 17,0 18,0
3 Un, B PV2
In, MA PA2

6. OnpenenuTb BbIXOQHOE COMPOTYBIIEHUE CTabunmaaTopa
R, = |AUy/Aly| 1pu Ugy = const,

roe AUy — npypalleHre BbIXOOHOro HanpshXeHnsa ctabunmnsaTtopa;
Aly — npupalweHne Toka Harpysku.
YcTtaHosutb Ugyx = 16,0 B.

6.1. [NponsBecTn namepeHna Uy 1 Iy Npyu pasnnyHbIX 3HAaYEHNSX COMPO-
TUBNEHNS Harpy3kn (HaNnpUMep, B KPaNHUX MOSTIOXKEHUAX NepeMEHHOro pesu-
ctopa «Ry ToyHOY). [Mpn aTom nogaepxmeaTtb Ugy = const = 16,0 B. Pesynb-
TaTbl UI3MEPEHUN 3aHeCTH B Tabnuuy 1.5.

7. Onpegenntb KOAULMEHT NOME3HOro AencTBus ctabunusatopa
MO BbIPAXXEHWUIO:

77: UHIH .

UBXIBX

7.1. Bbramcnenus npounssectn ana Uy = 16,0 B
7.2. PesynbTtaTbl uaMepeHun 3aHecTtn B Tabnuuy 1.5.
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Tabrnmuya 1.5
Ry reyso Uex
16 B 17 B 18 B

Ugbix= Igbix= Usgbix= Igbix= Ugbix= IgLix=
2 Un2 = 2 = Unz = 2 = Un2 = lH2 =

AUy=  [Alu=  |[AUs=  |Alu=  |AUs=  |Alx=

Ri = = Ri = = Ri = n=

Ugbix= IBLIx= Usgbix= IBLIx= Ugbix= Igbix=
3 Unz = lh2 = Unz = lh2 = Unz = lh2 =

AUy = Aly = AUy = Aly = AUy = Aly =

Ri = n= Ri= n= Ri = n=

8. Onpepenutb napameTpbl cTabunuaartopa aHanornyHo n.n. 5. — 7.
npn Ugx = 17,0 B n Ugx = 18,0 B. PesynbtaThl 3aHecTn B Tabnuuyy 1.5.
CpaBHUTb NOMyYeHHblE BENUYMHbI C PaHee BbIYUCIEHHBIMU NapameT-
pamu. CoenaTtb HeobxoaMmble BbIBOAbI.

9. YMeHbLUNTb BENNYUHY CONPOTUBMEHNA Harpy3ku. [Ana aToro ycra-
HOBUTb MNepekntoyaTtens «Ry rpydbo» B nonoxeHve 3, a nepemMeHHbIN
pe3nctop «Ry TO4HO» — B cpeaHee nonoxenue. OnpegenuTtb napameT-
pbl cTabunuaaTtopa aHanorm4yHo n.n. 5.—7. npu Ugx = 16,0 B, Ugx= 17,0
B n Ugx = 18,0 B. PesynbTaThl 3aHecTn B Tabnuuy 1.5. CpaBHUTL nony-
YeHHble BENUYMHbI C paHee BblYMCNEHHbIMM napameTpamun. Coenatb
Heob6xoanMble BbIBOAbI.

10. Ha ueHTpanbHOM NUUEBOW NaHENM BbIKNYNTbL UCTOYHUK MOCTO-

SIHHOrO HarnpsPKeHUs.
11. Ha npaBoun nuueBon naHenu BbIKMOYNTb BblktovaTens CETb.

12. PasobpaTb cxemy.
CopepxaHue oT4dyeTa

1. Cxema anekTpuyeckas npuHuunuanbHasa uccnegyemoro crabunum-
3artopa.

2. Tabnuubl 1.1 — 1.5. ¢ pe3ynbTataMu NU3MePEHNN U BbIYUCIIEHUN.

3. BonbTamnepHasi xapakrepucTtuka ctTabunntpoHa ¢ ykasaHHbIM
AnanasoHOM HanpsXeHun ctabunmnsaumm.
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4. 3aBUCUMMOCTb BbLIXOQHOIO HanpshkeHus ctabunusaTtopa (Hanpshke-
HUS Ha Harpyake) oT HanpsikeHns Ha ero Bxoae Uy = f (Ugx).

5. 3aBUCMMOCTb HanpsXeHUs Ha Harpyske Uy OT ToKa Harpysku |y npu
HEN3MEHHOM BXOAHOM HanpsikeHun Upx= 15 B.

6. BblBOAbI MO pe3ynbTaTtamMm UccrnegoBaHun.

KOHTpONbHbLIE BOMPOCHI

1. N306pasnTb M MOSICHUTb BOSfIbTAMMEPHYIO XapakTEPUCTUKY cTabu-
NUTPOHa.

2. [aTtb onpegeneHne ctabunusaTtopa.

3. N306pa3nTb M NOSICHUTL SKCNIyaTaUMOHHYIO XapakKTEPUCTUKY CTa-
ounnsartopa.

4. WN306pa3nTb M MNOACHUTb BHELLHIOW XapaKTepuUCTUKy cTabunuisarto-
pa.

5. N306pa3nTb CXemy M MNOACHUTb MPUHUMN OENCTBUSA NapamMmeTpude-
CKOro crabunmsaTtopa NOCTOSAHHOIO HaNPSXXeHUs1 Ha CTabUNUTPOHe.

6. [locToumHCcTBa NnapameTpuyeckmnx ctabunnsaTopos:

7. HepocTaTkm napameTpuyeckmx ctabmunmsaTopos:

JInTepatypa

1. bywyes B.M., demuHckun B.A., 3axapos J1.®. n gp. dnekrponu-
TaHWe yCTPOMUCTB N CUCTEM TeNnekoMMyHuKaumn: Y4debHoe nocobue ongd
By30B — M.: opsayasa nuHma — Tenekom, 2009.- 384 c.

2. bokyHsaeB A.A. n gp. GnekTponutaHMe YCTPOWUCTB cBsA3n. [loa
pen. Kosnsesa tO.[1.-M.: Paguno n ceasb, 1998. 328 c.
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