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TPEX®A3HBIE HEIIX, OCHOBHBIE IIOHATUSA
N ONNPEJAEJIEHUS.

Y4eOHbIe BOIIPOCHI

1. Onpenenenrie MHOTO(A3HBIX ANEKTPUIECKUX CUCTEM, LIeTIEH U BEINYHH.

2. punanun nonyuenus tpexdasznoi cuctemsl IJC. Ilopsaok uepenoBanus ¢as.

3. CoenunHeHus 3Be37101 U TpeyroiabHUKOM. [IoHsATHE O (Da3HBIX U TUHEIHBIX TOKAX U
HaAIPSDKEHUSX.

1. OnpenesieHne MHOTO(asHbIX JJIEKTPUYECKUX CHUCTEM,
nene u BeJIM4YUuH

BcnomHaMM, 4TO 91€Kmpuyeckoll yenvto Ha3bIBa€TCsl COBOKYITHOCTh YCTPOMCTB
U 00BEKTOB, 00pa3yIOLUX MYyTh AJS 3JIEKTPUUECKOTO TOKA, SJIEKTPOMArHuTHbIE TPO-
IIECChI, B KOTOPBIX MOTYT OBITH omucaHbl ¢ momoiipio moHsATui 06 DJIC, Toke u
HanpspkeHuu (I'OCT 19880-74, n1.84).

B npounuioMm cemectpe Mbl U3YUWIH 3JEKTPUUYECKUE LIETTH MOCTOSHHOTO U Iie-
PEMEHHOT0 CHHYCOUJIAJIbHOTO 0JTHO(A3HOTO TOKOB.

Mmnozcogpasnas cucmema snexkmpuyeckux yenei (MCII]) — COBOKYIHOCTb
AIEKTPUYECKUX 1IETEHN, B KOTOPBIX AEHUCTBYIOT cuHycounaibHbie DJIC onHOM U TOM
K€ YacTOThl, CIABUHYTBIE IPYr OTHOCUTEIBHO JIpyra mo ¢ase, co3gaBaeMble OOLIUM
uctoyHukoM siektpuaeckoi suepruu (I'OCT 19880-74, m.151).

Tpexcpaznoit cuctemoil 3.7.C. Ha3bIBAETCS CUCTEMA Mpex CUHYCOUJAIbHBIX
3.]1.C., OIMHAKOBOM YacTOTHI, CABUHYTHIX IPYT OTHOCUTENBHO Jipyra mno ¢asze Ha 120
AIIEKTPUYECKHUX TPaTyCcoB, a CymMMa Tpex (pa3HbIX YIJIOB paBHA 27t

OTnenbHBIE S3JEKTPUUECKHE IeMH, O0O0pasyrolue MHOTro(a3Hyl CHCTEMY,
Ha3bIBAIOT hazamu.

[Ipu OTCYTCTBUM rajibBaHHMUYECKON CBSI3U MEXIy (pazamMu rOBOPST O CHCTEME
MHOTO(a3HbIX LENEeil.

[Tpu HanMuMy TaKoi CBsI3u 0 MHOTO(a3HOI cucTeMe.

dDaza mHo2cohasHOU cucmembl yenei — 4acTb MHOTO(A3HON CHCTEMBI DJICK-
TPUYECKUX LIETel, B KOTOPBIX MOXET MPOTEKaTh OJMH M3 TOKOB MHOTO(}a3HOU cu-
CTEMBbI TOKOB.

Uucno uenei, BXOASIIUX B CUCTEMY, HAa3bIBAIOT YUCiIoM (a3 MHOTO(pa3HOU CU-
CTEMBI U ONpeNesisieT Ha3BaHUe caMoil cucteMbl (TpexdaszHas, mectudasHas, ABEeHa-
nuarudaszHas).

Mnozogaznas yeno — MHOTO(A3HAST CUCTEMA DJIEKTPUYECKHUX LIeTed, B KOTO-
poii oTAenbHbBIE (ha3bl AMEKTpUIecKu coenuuensl Apyr ¢ apyrom (IOCT, n.152).
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CoBokynHocts JDJIC, neiictByromux B MCOLI, Ha3bIBatoT MmHO20a3HOU cu-
cmemou 271eKmMpOoOBUNCYUUX CUJL, & COBOKYITHOCTh TOKOB, TPOTEKAIOIIMX B 3THUX LiE-
51X, Ha3bIBAIOT MHOTO(a3HOM CHUCTEMOI TOKOB.

Cxematnuno 3-x (a3Hyl0 CHCTEMY MOXKHO NpeAcTaBUTh B Bujae puc. 1. Ha
9TOM PUCYHKE BCE TOKH, HAaIlPsDKEHHUs, 3.1.C., ACHCTBYIOLIUE B TpeX(pa3HOU cucTeMe,
Ha3bIBAIOTCS MpexgazHvimu.

OnuH M3 32KMMOB KaXIoW (a3bl reHepaTopa Has3bIBAIOT Hauanom (as3sl U
0003Ha4YalOT COOTBETCTBEHHO OykBamu A4, B, C.

Hpyroil 3axuM Kaxaoil ¢a3pl Ha3bIBaIOT KOHLIOM U 0003HAYal0T COOTBET-
cTtBeHHO OykBamu X, Y, Z.

YcnoBuianch Bceraa BRIOMPATh MOJOKUTENbHbBIE HANPaBIEHUS 3.71.C. B 0OMOT-
Kax TeHepaTropa oT KOHLOB (a3 Kk Hayanam (puc. 1).

Pucynox 1. YnpouienHoe npenctaBienne Tpex(azHOi CUCTEMBI

Ka;xz:aﬂ 00MOTKa TpCX(baBHOI‘O reacparopa MOXKET CIYXHUTb CaMOCTOATCIIbHBIM
HCTOYHHUKOM JBJICKTPOOHEPIUN U OBITH co€arMHCHa C OTACIbHBIM IIPUEMHHKOM 3HEP-
', KaK IIOKa3aHO Ha PHC. 2. B atom ClIy4dac MoJay4acTCsa HCCBsA3aHHAA 3-x q)aBHa}I
CUCTEMA M3 TPEX OTACIBHBIX JJICKTPHUYCCKHU HCHCﬁ. Pexum K&)K,Z[Oﬁ OCIMN MOXET
OBITH pacCUuTaH y>XC€ U3BCCTHBIMU MCTOJaMU.



Pucynox 2. HecBsizannas tpexdasHas cucrema

Ho B HecBs3aHHOM cucteme s epeaadu dIEKTPOIHEPTuu TpeOyeTcs wechs

mpoBo10B. [103TOMY Ha MpaKTHUKE TaKKWE CUCTEMbI HE IPUMEHSIOTCSI.

3ameruMm, uto Kak D/[C, Tak U TOKH, 00pa3yromuXx MHOroda3HyK CHCTEMY,
MOTYT OTJIMYAThCS APYT OT Apyra HE TOJBKO 1O (asze, HO U 10 BEJTUYHHE.

MHnoeogasnas cucmema 31eKmMpuyeckKux mMoKo8 — COBOKYITHOCTh CHHYCOU-
JAIbHBIX TOKOB OJHOM 4YacTOThI, CABHHYTBHIX APYr OTHOCHUTEIHHO Jpyra 1o (dase,
nericteyronux B MCOLI (I'OCT, n.154).

[Ipumeuanue. AHaJIOTMYHO oOmpenessstoTcss MHorodasueie cucteMbl JJIC u
HaIpsKCHUM.

Utak, B MCDY DJIC coznatorcst oOmuM (OJHUM) UCTOYHUKOM 3JIEKTPOIHEP-

TUU.

PaccMotpuMm mpuHnun noiyueHusi MHorodasHoi cuctembl IJC u mpuHLHUI
ycTpoiictBa MHOTO(a3HOrO (Tpex(daszHOro) reHepaTopa 3JICKTPUUYECKON SHEPruu
(BAC, Toka).

2. llpyHuun moay4venus tpexdgasnou cucremnl IJC.
IMopsinoxk yepenoBanus ¢as

[Tonyuenne mMuorodasueix (Tpexdasznpix) IJ[C aHATIOTMYHO MOJYYEHHUIO O/I-
HodazHoit I/[C, yke 3HaKOMOT'0 HaMm.

VYKpernuM Ha OCH HECKOJIbKO BUTKOB WJIM OOMOTOK, MJIOCKOCTH KOTOPBIX CIBH-
HYTHI APYT OTHOCUTENIBHO Jpyra Ha HEKOTOphIE yIiibl (puc. 3). Bpaiias ¢ mocTosHHOM
YII0BON CKOPOCTHIO ® B OAHOPOJHOM MAarHUTHOM TOJIE€ TaKyl0 CHCTEMY U3 m 0OMO-
TOK, MBI IOTy4nuM m-(a3Hbeiii reaepatop, Bce IJ1C, renepupyemMbie B HEM, OyIyT CH-
HYCOUJIAJbHBI U CIIBUHYTHI 1O (pa3e Ha yTIiibl, paBHBIE yriaM MEX]y IJIOCKOCTSIMU, B
KOTOPBIX PACIOJIONKEHBI OOMOTKHU:
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Pucynok 4 — Bpemennas (a) u BektopHas auarpamma (6) TpexdasHoii cucre-
Mbl D/[C, 1 ee aHATUTUYECKHUE 3aMUCH.

ey=E, sin wt, EA=Eej,.
ep=FE,, sin (wt- 1 200),' Ep=Ee’?’ ;
ec=E,, sin (ot -240°); E~=E"",

Ha puc. 3 npeacraBieHa cxeMa yCTpOICTBa 3JIEMEHTapHOIO Tpex(a3zHoro re-
HepaTopa. Cxema MosicHsAeT MPUHIUN nody4deHus Tpexdasznoii cuctemsl J/IC.

Ha puc. 4 npencraenensl BpemeHHble auarpammbl OJIC, HHIYKTUPYEMBIX B
00MOTKaxX TeHepaTopa Ipu YCIOBHH, YUTO OOMOTKH OJMHAKOBHI (COBEPIIEHHO) U pac-

27

IMOJIOKCHEI B IINIOCKOCTAX, CABMHYTBIX Ha YI'OJI 3 APYT OTHOCUTCIIBHO ApyTa.

PeanbHO TpexdasHbie reHepaTopbl NEPEMEHHOTO TOKAa KOHCTPYKTUBHO BBITOJI-
HSIOTCS Tak, Kak U ogHo(da3Heie. OOMOTKH, B KOTOPBIX UHIYyKTUpYyeTcs D/C, pacmno-
JararoTcsl Ha HEMOJBIM)KHOW YacTH MAIllMHBI — cmamope, a Ha Bpalalolencs 4acTH
MalIuHbl — pomope — pacroiaraloT oOMOTKY BO30YXIEHUS, M0 KOTOPOW MPOXOIUT
TOK (ITOCTOSIHHBIN ).



Ha pucynke 5 cxemMaTH4yHO MOKa3aHO YCTPOMCTBO T€HEpaTopa MEPEMEHHOrO
(cMHYyCOMTAJIBHOTO) TOKA C TpeMsi 0OOMOTKaMH Ha cTaTope. Paau mpocToThl Kaxkaas
00MOTKa TOKa3aHa COCTOSIIEH TOJbKO W3 JABYX MPHUBOJOB OJHOTO BUTKA, 3aJI0KEH-
HBIX B JMAMETPAIbHO MPOTUBOMOJIOKHBIE Ma3bl CTaTOpa. DTH MPOBOJA HA 3aJHEM
TOpIIE CTATOpa COCIMHEHBI IPYT C IPYTroM (COEIMHEHHS MOKa3aHbl MyHKTHpoM). Ha
MepeIHEM TOPIIE CTaTOopa OHM OKaHUMBAKOTCA 3axkumamu A, X; B,Y;C, Z, KoTOpbIe
CIy>KaT JUisl mojacoenuHeHus: BHemHed nenu. HaBogumelie B oOmotke DJIC makcu-
MaJIbHBI, KOT/Ia OCh IOJIIOCOB POTOpA TMepeceKacT MPOBOAHUKHU cTaTopa. JJist pa3HbIX
0OMOTOK 3TO MMEET MECTO B pa3jIM4YHbie MOMEHTHI BpeMeHU. [loaToMy HaBOIUMBIE
OJIC He coBmamarot mo ¢ase.

["'enepaTopbl ¢ HECKOJLKUMHU 0OMOTKaMH, B KOTOpbIX HaBoasTcs DJC onuHa-
KOBOM YacCTOThI, HO CIBHUHYTHIC JPYr OTHOCUTENIBHO JApyra mo ¢as3e, Ha3bIBAIOTCS
MHocogasuvimu cenepamopamu. (OHU ke — MHOTO(Aa3HbIE UCTOYHUKH ITUTAHUSA).

[To uncny ¢a3 mHOTO(DA3HBIE UCTOYHUKH MMUTAHUS B CUCTEMax IIeTel moapas-
JEJISI0TCS Ha IBYX-, TPEX-, UeThipexda3Hbie U T.]I.



Pucynok 5 — [Ipunnun ycrpoiicta Tpexdaznoro reneparopa 3/C

Bnepsrie MHOrO(a3Hbie cuctemsl Iieneid 1 MHOrodasHble TeHepaTopbl ObLITU
npuMmeHeHbl Ha npaktuke [1.H.S16moukoBbiM Ais muTaHUs U300PETEHHBIX UM AJICK-
TpUYECKuX cBeueil. B ero ycranoBkax oOMOTKA MHOTO(]a3HBIX F€HEPATOPOB MPUCO-
EAUHSIIUCH K DJIEKTPUYECKU HE COCTMHEHHBIM JIPYT K APYTY JIMHHUAM, TUTABIIUM OT-
NeNbHBIe TPyl cBeueld. Takue MHOTO(A3HBIE CUCTEMBI 1IENEl Ha3bIBAIOTCS HeCss-
3AHHBIMU.

B Hacrosiiiee BpeMs mpUMEHSIOTCSI MHOTO(a3HbIe CUCTEMBI LIETIeH, DIIEKTPHU-
YECKM COeIUMHEHHbIE Apyr ¢ apyrom. Takme MCOLI nHazbBatroTcsa ceazanunvimu. O
croco0ax COeIMHEHUs peub OyAEeT HIXKE.

Cesizannas MCDOII o0pa3yeT mo CyiiecTBy OAHY CIO0XKHYIO Pa3BETBICHHYIO
IIETb U €€ OOBIYHO HA3BIBAIOT MPOCTO MHO20PDA3HOU Yenbio.

B snektposHepreTuke B cuiny HauOOJIbIIEH 3KOHOMUYHOCTH M TEXHUYECKOTO
COBEpIIECHCTBA MOYTH HCKIIOUUTEIBHO MPUMEHSIOTCSA Tpexdas3Hble Ienu. ABTOPOM
Tpexda3zHol  DIEKTPUYECKOM  ILeMH  SBIAETCS  PYCCKUM  MHXKEHEp-y4YeHbIN
M.O.JonuBo-J100pOBOILCKHIA.

B BBINIPSAMUTENBHBIX YCTPOMCTBAX BCTPEUAOTCA IECTH-, @ UHOTIA - IBEHAA-
TH(a3HbBIC 1ETIH.

B aBTOMatHKe u TeneMexaHUKe MPUMEHSIOTCS IBYyX(pa3HbIe IIEIH.

KpaitHue Touku 0OMOTOK T'€HEepaTOpOB HA3bIBAIOT “HayajgoM” U “KOHIIOM™ H
0003HaYaIOT JJATUHCKUMH OykBamu: ‘“Havana” — 4, B, C; “konupl” — X, Y, Z.

[Ipu 3TOM mpu pazMeTKax PYKOBOJCTBYIOTCS CIEAYIOIIUM: MPU OJUHAKOBBIX
MOJI0XXKUTENbHBIX HampasiaeHusx IJIC Bo Bcex oomoTkax (0T “Havan” K “KOHIAM”
uiu oT “koHuoB” K “Hadanam’) DJIC nomkHbl ObITh CABUHYTHI IPYT OTHOCUTEIIBHO
npyra cumMmeTpudHo. (VckiroueHue mpu 3TOM COCTaBISAIOT ABYyX(]a3Hble TreHepaTo-

pBIL.



IHopaoox uepeoosanus a3

[Mopsinok (mocnenoBarenbHOCTh), B KoTopoM DJIC B (a3HbIXx 00MOTKaxX reHe-
paTopa MpPOXOJAT Yepe3 OJMHAKOBBIC 3HAYCHUS, HAIPUMEP, Yepe3 TOJOKHUTEIbHBIE
MaKCHUMYMBbI, Ha3bIBAIOT NOCA€008AMENbHOCIbIO (ha3 WA NOPAOKOM HepeOoB8aHUs.
Qas.

Jlns BRIOpaHHOTO HampaBJEHUs BpalleHUs poTopa (PUCYHOK 3) MocieaoBa-
TeNbHOCTD Qa3 - 4, B, C u T.1. O4eBUIHO, MOCIEA0BATEIBHOCTh 3aBUCUT OT HaIlpaB-
JieHus1 BpamieHus: potopa. Ecim potop OyaeT Bpamarbess B OOpaTHOM HaIlpaBICHUH,
TO TIOCJIEIOBATENBHOCTH (a3 Oyaer oopatHoii - A, C, B u T.A.

PoTtope! y renepaTopoB Bcerja BpallaiOTCs B OJHOM HaNpaBJICHUH, TTOITOMY
pPa3MeTKy MpeICTaBIsSETCs BO3MOXKHBIM CIeiaTh 3apaHee, pa3 U HaBCerjJa W TaKuM
00pa3om, 4TOOBI MMEJI MECTO HOPMAaJIbHBIM MOPSANOK ciienoBanus OykB (4, B, C u
Hao000poT).

B paccmarpuBaemom renepatope MMeeM COBOKYMHOCTh Tpexdazubix J]IC.
PaccmarpuBaemas coBokynHocth DJIC B 0OMOTKax Tpex(a3HOro renepaTtopa Hasbl-
Baetcs mpexghasnou cucmemout 3/]C.

AHaNOTUYHBIC OMpENeNeHus W IS MHOTO(a3HON CHCTEMBI, a TaKXKe s
HanpsKEHUN U TOKOB.

Otu cuctemsbl DJIC (HanpspkeHUM, TOKOB) MOAPA3ACISIIOTCS HA CUMMETPUYHBIC
¥ HECUMMETPUYHBIC.

Cummempuunas muozoghasnas cucmema I/]C — muOTOdazHas cuctema JD/[C,
B KoTOpoil oTaenbHbie DJIC paBHBI MO aMIUIMTYE U OTCTAIOT MO (a3e APyr OTHOCH-
TEJIBHO JIpyra Ha YIJIbl

[Mpumeuanwue: 1. m — uucno da3, K — nmobdoe uucio.
2. AHajnoOru4yHO OMPENENSAIOTCI CUMMETPUUYHBbIE MHOTO(a3HbIe
CUCTEMBI DJIEKTPUUYECKUX TOKOB M HAMPSXKEHUH.

CucTteMbl Ha3bIBAIOT CUMMETpUYHBIMH, eciii Bce DJIC (HampspKeHHs, TOKH)
paBHBI MO BenuuyuHe U ecnu kaxnas IJ|C (HampspkeHHe, TOK) OTcTaeT mo (dase oT
npeasiayiei IJC (HanpsikeHus, TOKa) Ha OJWH U TOT k€ (a3HbI yroi), paBHbIN
2nt/m, tae m — uucio ¢as.

3. CoenquHeHud 3Be3101 M TPeyroJbHUKOM. [lonsATHE 0 (PAa3HBIX U
JINHEHHBIX TOKAX U HANPSIZKEHUSIX

[To cnocoby coeanHenus ¢a3 pazIuyaroT COCAUHEHUE 36€300U U Mpey20iib-
Huxkom. OOBIMHO OOMOTKH TeHepaTopa Tpex(da3HOro ToKa COeAMHEHBI 3BE3/0H, IO-



TOMYy Ha IIUTKAaX FEHEpAaTOpOB TPeX(a3HOIo TOKAa MMEIOTCS YETHIPE BBIBOIAHBIX
kiaemmsel 4, B, C, N (uiu 0), K KOTOpbIM IIPUCOEANHEHBI CBOOOJHBIE KOHIIBI (Da3HBIX
00OMOTOK reHepaTopa U ero HeWTpayibHas (HyseBas) TOUKa.

Coenunenus ¢a3 NpUEMHUKOB 3JIEKTPUUYECKOM SHEPrUU MOXKET OBITh Kak
3BE3/I0M, TaK U TPEYTOJIbBHUKOM.

['enepaTop M NMpPHUEMHHUK CBSI3aHBI MEXIY COOOW MPOBOJAMH, HA3bIBAEMBIMU
JuHelnbiMy (WA JTUHUSIMA ).

CoennHeHue 3Be3101

Ha puc. 6 npcacTaBjCcHa UC1b C COCAMHCHUCM I10 CXCMC «3BC3aa»
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Pucynok 6. HecBsizannas tTpexdasHas cucteMa, B KOTOpoit pazHbie 0OMOTKH
reHepaTopa U NpUEeMHHKA BKIIFOUEHBI 110 CXEME «3BE3/a»

Panee oTtMeuanoch, 4TO Ha MPAKTUKE TAKUE CXEMbl HE HAXOJAT MPUMEHEHHS.
PaccmoTrpum npaktuyeckyro Tpexda3sHyro CXeMy C COeIMHEHUEM OOMOTOK IeHepaTo-
pa U MpUeMHHKa «3Be310i». KomruiekcHas cxeMa 3aMeleHusl CBsi3aHHOU Tpexdas-
HOM 1lenu Mpu coeMHEeHHH (a3 TeHepaTopa U MPUEMHHKA 3BE3/I0M M300pakeHa Ha

(puc 7).
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Pucynok 7. CsizanHas tpexdaszHasi cuctema, B KOTOpoi (ha3Hbple 00MOTKH
reHepaTopa U NPUEMHHUKA BKIIFOYEHBI 110 CXEME «3BE3a»

B tpexdazHbIX 3JIEKTPUYECKUX IETSIX BBIACIAIOT MOHSATHS JUHEHHbIe Hanps-
orcenus u moxu v (pasHble HanpAXCeHUs: U MOKU.

JIuHeillHoe Hanpsoenuss — HaPSHKEHUE MEXAY JIMHEWHBIMU ITPOBOIAMM.

Hanpspkenue mexay 1ByMs JIOOBIMU JTUHUSAMU B TAKOM 1€MW HA3bIBACTCS JIl-

Helinbim Hanpaxcenuem n oooznavaercst Uyp, Upe, Ucy umu U,,.
Hanpspbkenue mexay 1000l JUHUEH M HEUTpalbHBIM (HYJEBBIM) IMPOBOJAOM N-n
Ha3bIBaeTCA pazuvim nanpaxcenuem n ooosnavaerca Uy, U, Uc nns reneparopa u
Uy, Uy, U, nna npuemnauika unu Uy,

Toxu B muHEHHBIX TpoBOJax A-a, B-b, C-c Ha3bIBAIOTCS JIUHEHHBIMU MOKAMU T
obo3navatorcs I, Iy, Ic wnu [, Toku Ha yyacTkax 1enu a-n, b-n, c-n Ha3bIBalOTCS
gaznvimu mokamu v 0603Ha4ar0TCs 1, 1y, I, vim I

COGI[I/IHGHI/IC TPCYT'OJIbHUKOM.

KomMmrmnekcHas cxema 3aMelieHusi CBsi3aHHON Tpex(da3Hoil 1enu npu coeauHe-
HUU (a3 reHepaTopa U NpUEMHHUKA «TPEYroJIbHUKOMY M300pa)keHa Ha puc. 8.
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Pucynok 8. CesizanHas Tpex(dasznas cuctema, B KOTopoi (ha3Hble 0OMOTKU reHepaTo-
pa ¥ IPUEMHUKA BKJIIOYEHBI IO CXEME «TPEYTOJIbHUKY

Hampspkenus Ha ydacTkax uenu a-b, b-c, c-a B Takoil cxeMe Ha3bIBaIOTCA
Qasnvimu nanpancenuamu v ooosnaqarorcs Uy, Uy, Uy, nmm Uy. Cnenosarens-
HO, IPU COEAMHEHUU TPEYTOJIbHUKOM (ha3Hble HANPANHCEHUA COBRAOAIOM NO 8e/lU-
yune ¢ TUHeunbIMu, 0003HaYaeMbIMU, KaK U 114 3Be31b6l, Uyp, Upc, Ucy nmu U,

Toxu Ha ydacTkax 1enu a-b, b-c, c-a Ha3bIBAIOTCA ¢hazHvimu moxkamu u 000-
3HA4aOTCA Ly, Ipe, Ip, Wi 1y, Takum 0Opa3soM, IPU COEITUHEHUH TPEYTOJIbHHKOM
¢aznvie moku ne coenadarom no eeauuune ¢ auneunvimu 1, Iy I vnu [



