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BBEAEHMUE

OneKTprYecKas SHEPrHs, ee Iepefaya u pacipeeneHre. OCHOBHbIE STAMbI]
Pa3BUTHS OTE€YECTBEHHON JJIEKTPOIHEPTIeTHKH.

3HayeHWe  OIEKTPOHMKH OIS CO3[aHHSd  CPEJCTB YIIpaBJIEHNUS,
aBTOMATH3AllMM M KOHTPOJISL CIOXHBIX IIPOM3BOACTBEHHBIX IPOIECCOB B
Pa3IHYHBIX OTPAC/IsIX HAPOAHOIO X034HMCTBA.

OcHoBHOe  comepxanme mnpeamera «OCHOBBI — DINEKTPOTEXHHMKH U
3IEKTPOCHAOKEHND». 3HaUYCHHE NEKTPOTEXHMIECKOH IMOATOTOBKH IS OCBOCHHMS
HOBOM TEXHHUKH U IIPOTPECCUBHOM TEXHOJIOTHH.

llporpaMma  opueHTHpOBaHa Ha YCKODEHHOe pa3BHTHE AaTOMHOM
SHEPreTHKH, B IIEPBYIO OYepelb 3a CYET HCIIONB30BAHUS PEaKTOPOB OOIbIeii
CIMHUYHON MOINHOCTH, paboTalommx Ha OBICTPBIX HEHTPOHAX, a TaKkKe Ha
IIPOJIOJDKEHUE IOMCKOB HOBBIX HCTOYHUKOB 3HEPTHH.

ATOMHas oJHepreTdka IpUMET Ha cebs He TOIBKO BBEIpabOTKY
3JIEKTPOIHEPIMH, HO W CHaOXX€HHE TEeIIOM KPYNHBIX TOpofioB. IIpuMeHeHMeM
aTOMHBIX TCIUIOBBIX  3JIEKTPOCTAHIMsS MO3BOJMT 3HAYUTENIBHO COKPATHTh
©XKEeTOIHEBIN PacxXo/| TOIIHMBA, THKBUIAPOBATE MEIKHUE KOTEJIbHBIE, 3arpA3HAIONIHEe
BO31YX. ' .
OxHaxo riaBeHCTBYIOMAs PO TEIUIOBEIX 3IeKTPOCTAHITAI B IIPOU3BOJCTBE
3JNEKTPOIHEPTHH COXPAHUTCS B CTPaHE elle JOJIrO.

Bonbuioe 3HaueHWe 11 pasBUTHS COBPEMEHHOH HAaYKH W TEXHHUKH HMEET
3MEKTPOHMKA. ABTOMAaTH3alMs TPOH3BOACTBA HEMBICIMMAa 6€3 IIHMPOKOro
IIPUMEHEHNS NOIyNPOBOJHHUKOB, Ia30paspsAAHEIX, (OTOINEKTPOHHBIX M APYTHX
IIPHOOPOB 17l KOHTPOIS, PETyNHPOBAaHWS M YIPAaBIEHHSA IPOHU3BOICTBEHHBIMH
IIPOIlecCaMy. JIIeKTPUYECKHUE yCTPOHCTRA UL IOy IeH s, Hepeaut U 06paGoTKu
MHQOpPMALMH C HCIONB30BaHMEM CPEACTB ABTOMATHKA W BM  sBismoTcs
B)KHEHIIMMH 3JIEMEHTaMH TEXHMYECKHX CPEICTB aBTOMATH3MPOBAHHEIX CHCTEM
ynpaienust (ACY), KoTopble NIMPOKO BHEADSIOTCS BO BCE OTPACIH HapOIHOTO
xo3siicTBa. IlosToMy choenmanucty jmo6oro mpoduias HEO6XOTHMO IIPOYHO
OBJIaACTh 3HAHUSIMH OCHOB 3JIEKTPOTEXHHKH.



MHCTHTYT

1 ™ MUHKCTEPCTBO OBGPAIOBAHMS
= R o TG, _§ PEC”y B.”M KM EEJIA& PS/CI}
> : =9 ' o !
2 & PECTTYBJIIMKAHCKUM HHCTHTYT
g ::33 NPOGECCUHOHAJNLHOTO OBPA3OBAHMSY
= = .
te} e
2 0 :
& : 2 YTBEPXIEHO
k J MuHHCcTEpCTBOM 0Dpa3oBaHIis
obpasosaiims . Pecnybnuxu Benapycn
23.12.2005 .

OCHOBBI
[ - JJEKTPOTEXHUKHN
- U OJVIEKTPOCHABXEHMUSA

, TUIIOBASA YYEBHASA IPOTPAMMA

I ‘ JUISL YUpeXXIEHHH, obecrneqnBatomx nomyvenue
CPEAHEro CnenHalbHOro 00pa3oBaHHs 0 CneHanbHOCTH

2-70 02 01 "IIpomelLNeHHOE 1 IpaXAaHCKOe CTPOUTENECTBO'

MuHuck




COOEPXAHHUE ITPOIPA MMB]

Conepxanne Templ

L-_LICHH M3YYEHHS TeMbl |

O3HaKOMHTE C UensMu
W 3a0aqaMH JUCUHMIUIHHBL.
CdopMHpOBaTh NpencTab-
fleHHe O COCTOSHMH H nep-
CTIeKTHBAX Pa3sBHTHA 3Hep-
retvky B Pecniy6mixe Be-
Napych, pOJH 3NeKTpH(H-
KalMH B pasBHTHH COLH-
anbHO-3KOHOMHYECKOTO
KOMNJiekca

Hate  nousrHe 06
3JIEKTPHYECKOM none,
€0 OCHOBHBLIX XapakTe-
PUCTHKAX

Cdopmuposats nonu-
MaHHe -HPHHUHTIOB aHa-
TIM3a, pacyeTa NpPOCTHIX
H CNOXHBIX 3NeKTpHye-
CKHX Uened NOCTOAHHO-
ro TOkKa C YCnonL3opBa-
HHeM 38KoHOB OMa M
Kupxroda

Beepenue
Uenu, 3ana4un u npeamer AHCUHNNKHEI, €€ CBA3IL C APYrHmMy
Y4ebHBIMHK AWCUMNAHHEMH, 3HAYEHHE [R NOATOTOBKH KBany-
PHLMPOBAHHBIX CrieUHANHCTOB.
Ipenvyectpa 3NIEKTPHYECKOH 3Heprun Tiepefl ApYrumu
BHAaMH 3Heprum. Ponp anexTpuoukaupu s Pa3BHTHH couu-
AMBHO-3KOHOMMYeCKOro koMnexca Pecry6nnky Benapyck

PA3DEN 1. Opmas SJEKTPOTEXHUKA

Temal.l. 3nexrpuueckoe none

ITorstHe 06 3nexTpryeckom Nnose, ero ocHoBHLIE xapakTe-
PHCTHKH: HaNp/KEHHOCTL, NOTEHUHAN, 3NEXTPHYECkoe Hanpa-
*kenue. 3akon Kynona. Mposomumii u Ansnextpuxy. INposoa-
HHKH B 23/IEeKTDMYECKOM none, IOH3NEKTpryecKas TpoXHLae-
MOCTE. 3JIeKTPOH3OIALHONHEIE MaTepHanel, mx npakTiyeckoe
HCIIONB30BaHHE. ' '

OnexTpuyeckan emkocts. Tnockudi KonneHcatop. Coeny-
HEHHE KOHIeHcaTopoB. JHEPIUA 3MeKTPHYECKOro nons

Tewnmal.2 dnexrpHyeckne uenn NOCTORHHOTrO ToOKa

SnexTpHyeckmii Tok B METaNNax, ero Hanpasnexse. Metoy-
HHKH THTaHHS. 3nex'rpuuecxa§ uenk, OCHOBHEIE ee 3NeMeHTEl,
YC/IOBHbIE OGO3HaYEHHA, NPHMEHZEMBIE Ha cxeMaX. CHna u
MNOTHOCTE TOKA, EAMHHIM HX H3MEpeRHA. DNeKTponBH Iy mas
CHJla HCTOYHMKA M HANpsXEHHE Ha Ero 3meMeHTax. OHeprus n

-MOIIHOCTL 3n€eKTpHuYeckoji uend, Ganauc molrHocTed, 3akon

Oma nns yuacTka uenu, nexrprueckoe COTNPOTHBNEHME K
TIPOBONMMOCTE. Y nienbHOE conpoTHRNEHNE H YAenbHas nposo-
AnMOCTE. Pesncrop. 3aercumocts CONPOTHBNEHHA OT Tempe-
PaTyphl. 3akoH Oma ana scedt ilenm. Pescrm pabotel ueny: xo-
NOCTOH Xon, KopoTKoe 3?Mu'xam(e',' NepeMeHHas Harpyaxa,

Ipeobpazoranie 3NEXTPHYECKON 3Hepruu B Tennoty. 3akon
Moxoyns — JNenna. Harpes NpOBOROB. IlpenensHo DonycTHMLj
(HOMMBaneHLIA) ToK B npoBoZe. Inabxie ApenoXpanuteny.
B1>16'op CEYEHHA NMpPoBoaa B 33BHCHMOCTH OT AOMYCTHMOTO To-
xa. OcHosHLIe NpoBonHUKOBLIE MaTepHangl.

Ilocnenosatensiioe, napannensroe » CMeIWaHKOe Coemmye-
HHE pesneTopon. Tloteps Hanpaenus NpeBOAAX NHHMf
3IEKTPONepeNa s H NONYCTHMBIE €& 3Hayenys. Tlepsriit 3axon
Kupxroda. Bropoi 3akon Kupxroda, ero npuMeHerHe. 1oy 5-
THE O pacyeTe cnoxHemX yeneij. Pa6oTa uctoynuka E pexume
rexeparopa u norpeGureny.

- N Pejynerar

Brickasbisaer obugee
CYXXneHue o uensx u
Jaliavax  aHCUMNAHHL,
COCTOAHMH ¥ nepcnex--
THB3X pa3BHTHR 3nex-
TpO3HepreTHkH B Pec-
ny6nuke Benapycs, po-
W 3neKTpHOuKaunn p
Pa3BHTHH  Coumanbho-
3KOHOMMYECKOro Kom-
nnexca

ObsacHser OCHOB-
HbIE BEIHYMHEI, Xdpak-
TEPH3yIOIIME 3RekTpH-
deckoe none. Onpéne-
NIAET  HaNpPXeHHOCTS,
NOTEHUMAs ¥ Harpsoice-
HHE 3N1EKTPHYECKOro mo-
ns. OBwscuaer dopmyry
EMKXOCTH GaTapeén kon-
AEHCATOPOB npH napan-
NeNLHOM M mocnepopa-
TENBHOM  COemMHEeHMH
KOHLeHCaTOpoB

TloscHseT npunuun
daHanH3a 4 pacueta npo-
CTBIX H CIOMXHBIX 3Nek-
TPHYECKMX uened mo-
CTOAHHOTO TOKa € Hc-
NONE3OBaNMeEM 3aKOHOB
Oma y1 Kupxroga




[ Lenn HIYHEHUA Tembl

C¢opmnposars

ro W napajinenpHoro co-
€NHHEHNA.

Hayyurs aHaNnH3IHpo-
BaTk  paboTy  numuu
3aNeXTponepenaum, pac-
CYHTEIBATE NOTEPH Ma-
NPAXEHHA H MOILOHOCTH B

npoBojax

THE O MarHMTHOM IOJE H
OCHOBHEIX BE&JTHIHMHAX, Xa-
PAKTEPU3YIOIHNX e€ro, o
HaMarHHYMBAHHK  ¢ep-
POMErHHMTHEIX MaTepua-
17108, HBNEHHH 3neKkTpO-
MarHHTHOM HHIOYKUMH,
CAMOHHAYKUHKHH H B3au-
MOHHIOYKUHH

Temald. Onnodasnsie 3nescr

CoopMupoBaTt nons-
THE 0 3HaYEHWAX CHHY-
COMAANLHOIO TOKa, Ha-
NpAXEHHA M 3NeKTpo-
IBHXYWEH CHAbI, ne-
Prone WX M3MeHeHMs,
Yacrore, ¢ase, o rpapu-
[ YeckoM M306pEMEHHH K

YMe-
Hue cobHpaTs 3J1EKTpH-
YECKHE LIENTH H H3MEpATH
3NICKTpHYeCcKkye Benng
Hbl, 2aHATHIMPOBAaTL 0CO-
benrocTy M 3akoHomep-
HOCTH MOC/IEAOBAaTENLHO-

CoopmirpoBate  nons-

Conepsanpe TEMb)

J]aéopamopna.x paboma Ne 2
Hcenenopanne paboTel nunmm SN€XTpOnepenayy, pacyer
TI0Tepy Hanpsxenus y MOIIHOCTH B mpoBonax

H CHeTHo-pellalopef TEXHMKe, . : )
Maruyirhas yemy. 3nen~pomamun1, HX npakTHweckoe ripy-
MEHEHHe. Ynpowennwni pPacder anextpomarumuTa. Onextpo-

MArHWTHa? Huoykums. SnexTponsuxyuiaz CAna, wHmyumpo-

Nepemenumnin TOX, ero onpenenenue. Mepron u yactora pe-
PeMeHHOro TOKA.

®a3sa, HayanLyasx ¢asa, casur das. AeActeylowme Jnavenyps
TOKa, HanpsxeHus u 3NEKTPORBHXYLLEH cuniy (34C). Mony-
YeHHEe CHHYCORAanknoOM SNEXTPONBHXYEf Cup). Yrnopas
CKOPOCTh H yrnopas 4acTorta. M3obpaxen;ie CHHYCOMDanbLHprx

BETHYHH KpHBLIMK (CMH)’COH}I_Z‘.MH B BpallaloIuMHCes pexTo-
Pamn).

Cobupaet neny no-
CAenoBaTentHoro 1 ng.
PANENLHOTO  coenyne.
HHA pesncTopos, apany.
3HPYeT ocobennocTy y
38KOHOMEPHOCTH  3yy
CoeHHenuf,

Hamepser Napamer-
PR JHHHR 3nextpone-
Pena\m, paccunrtpipaer
TIOTePH hanpaxenns y
MOIUHOCTH B nposoaax

Xapa)c'repuayer oc-

HOBHME  napamerpy
MarHKTHoT'O nons, pac-
KpblBaeT CyLUHOCTE

3NEKTPOMArHHTHON My-
AYKLUHH, caMOMRIy KMy
H B3aHMOHHAYK LMK

pii‘leCKllC uenH nepemeHHoro TOKa

XapakTepusyer pa-
PaMeTpy  onHodasnoro
NepeMeHHOro Toka,

Ocsemaer  gusnye-
CkHe npouecce! B yensx
MEPEMEHHOTO ToKa ¢ R,
L, C, B uenax npi na-
pannensHom 1 nocge-



| Llenn #IyYEHHA TeMb!

Conepsxahyne Temp

napameTpax 3JICKTpHYe-
CKHX UerneH .nepeMeHHoro
TOKa, 0 NMOPSAKE MocTpoe-
HHWS  BEKTOPHBIX  [IHa-
rpamm, 0 QH3Myeckux
npoteccax B Uensx ne-
PEMEHHOIO TOKa C no-
chenoBaTeTbHEIM H C na-
PaJUIENEHEIM COEHHEHH]-
em R, L, C. -

Cdopmuporath  no-
H¥MaHHeE TTPHHIMNOB
pacyera xo3ddHuMenTa
MOUIHOCTH H 3KOROMH-
yeckok - uenecoobpasno-
CTH €TO MOBBINEHHS

E2TE: 1p

Kaloimieé B HpocThix _
TPpHYeckBX uﬁngx népe:
MEHHOTO TOKa' ¢ Hocie-
JAOBaTE&ILHO BIUTIOYEHHLIM
AKTHBRBIM M  AHOYKTHB~
HbIM COMPOTHRNEHHEM

HHEe BMAITH3MPOBATH na-
pasineniHOE COERMHEHRe
KATYLIKH M KOHHEHCaTO-
pPa M ONpemEeNsATE OCHOB-

CKYIO LIENb TepeMedHoro
"Toka .

CdopMHPOBETL NoHx-
THE O IOJNYHEHHH TOKOB
H HanpsxeHHA B Tpex:

HeHnH 0OMOTOK TPex has-
HOTO reHepatopa "iBes-
uoﬁ" H "meyron'bnn-_
KOM", O NHHEHHBIX, ¢a3-
HbIX TOKaX M Hanpsxe-
HMAX, COOTHOLIEHHH Me-

XAy HHMH, pacuere
MomyocTed P, Q B S u
NOCTPOEHHH BEKTOPHLIX
DHATPaMM

HBle NOKA3aTeNH, Xapak- |
TEpH3ylOMHKe INEXTpHYe- |

Temal.s. Tpexdasrnuie 3NEXTPHMECKHE Wenn ne

da3Hoi ciéTeMeE, coeny. |

OcoberHHocTH neneji NEpEMERHOTO ToKa. Llene nepemenyo-
TO TOKa C aKTHBHEIM COMIPOTHBJIEHHEM. Bekrtopnas AHarpamma,
KPHBLIE TOKa, HAMPSXKEHHR M MOLLUHOCTII. Cpennss (annauan)
MOUTHOCTE.

Uens NEPEMENHOT0 TOKA C HHAYKTHBHOCTAO. Bextopuag
AMarpamma, KpHBbie TOKa, HanpAKeHHs H MOmHOCTH. Peak-
THEHOE HHIYKTHBHGE conpomiienedye. Cpennns n MaxcHmang-
Has (peaxThbnasn) MowmmHocTy. Lers nepemennoro toxa ¢ en.
kocTero. EmicocTHoe CONpPOTHBNEHHE. B'ek'ropﬂue Axarpammy,
B UETITX C €MKOETHLIM CONpOTHBNIEHHEM .

Du3nuéckite fiponeccy) B uengx ¢ nocrienopatensHEIM co-
€eNMHEHHEM axTHBHOTO, HHOYKTHBROIO M eMKOCTHGIO conpo-
THENeHHH. BexTopHan RHarpamMma. P€3onanc Hanpsxenmi.

d?'nau'qe'cxue ripoilecch! B Lignax nphu NapanienbHoM coepy:
HEHHE R\ L, C. -

P&3N0KENHE TOKOB Ra aKTHBRBIE W
nAdMe.  Pé3oHanc  Tokos,  ero
SkOHOMMyECKHE 3HaYeNHs peakTHBRO

PE€aKkTHBHLIE cOCTab-
yenosHe:  Texiamko-
MOILHOCTH B 3neKTph-

Yeckix cHcTeMax. Hcnonbiosanue KOHIIEHCATOPOB Ainsi ko |
NeHCaUMH peakTHBHOH MolmHocTH ' '

Jlabopamopnas paboma Ne 3

Hcchenobaune SNEKTPHIECKOH uenH MepeMenHoro Toxa c
nocsie ioBaTEMHEIM coemuenném akThBROrO 1 BRIyKTHEROrG.
CONpOTRBI s ’

Jlabopamopnar paboma Ne 4
Hcenenonanue NapaneNtHoro  COENMHEHHS KaTylwku i
KOHJeHcaTopa

CpasHenne ogHodasnoii u
Horo Toxa. Iedepupoparnte
CHIIBI.. . . .

YemnipexnpoBomsan TPEX$a3Had CHCTEMa npK cOoemHHEHIH 0.
MOTOK reHepaTopa M noTpe6irreneil "3Be3my" 1 "Tpeyronpnux".
‘Dasnble U NKHENNHBIE HanNpAXecHWA reHepaTopa W notpeburens.
CootHowenne MEXAY QasHLIMH H NHHEAHBIMH HanNpAKEH}HA-
MH. PapHoMmepHan u HepaBHOMEpHas Harpysxu.

Bextopuas nuarpamma HanpaXeHus ¥ 7TOKa. MowHocTH
Tpexa3Hoi uenu UpH coeMiHeHUH noTpeSuTened p "3Be3py"
n "Tpeyronpnuk" '

Tpexda3Hoii cucTembl nepemen-
Tpexdasyoji SJIEXTPOABHIKYLLLE fi

BeicTOphylo Awarpammy
HENPIiceis 1 Toka

yron chburs a3 (no
 Benkinbe W 3naxy); ax-

HY10 S MOGIHOCTL uenn,

peMeHnorg TOKa

AOK COeNRHEHUR 06mo-

| BHHEAHEIMH W dasHBIMuU

\’jayn bTaT

NoBaTENLHOM coenlqnei’
HuW R L, C.

Xapaktepusyer  sp-
JIEHNA pe3oHanca Tokos
W pesonanca wanpsce-
HH# B uennx

A.uammnpye'r msu-
aecki sRNENIe npoKc-
xbji’mimc_ﬁ B R-L nemn no-
ENEROBATENLHOTO Coemy-
HEHHA. Paccyuthpaer
napametpri snemenTop
iiéﬁﬁ.'.CTj)om no nax-
r'ii:n"a" ~ BCCJIeNOBaH M3

OﬁpédmeT nosHoe
CONpOTHRNENME Z; Ma.
NpsxeHEe V, npuno-
EHHOE X uenH; Tok I:

TREHYIG * MotuHOCT, P,
PeaktuBiyio Q  non-

BLrsepynpaer BEXTOp-
HYXO IMATPaMMYy ueny

Obuacuser NpHHLM-
Nu NONyYeHys Toxop u
HETIPSOKEHHR  § Tpex-
basnoii cucteme, nops-

TOK TpexdasHoro rewe. |
paropa’ B "3Beapy"
"Tpeyronbhux”, norpe-
Eurenes 3neKkTpive-
CKOH 3HEPTHH B "3pes-
ay" H “Tpeyronsmux",
CooTHOwWweHME Mexny

TOKEMH W HanpixeHya-
MH. Wanaraer nopspox
NOCTPOEHHA BEKTOPHBIX
oxarpaMm




mcn H HIYSECHHR TeMb)

—

Conepmanse temy;

ChopmHpoBETE  YMe-
H¥e onpenensTk  polb
HyncB‘oAr‘_d npoBo.na H yc-
T8H&BAHBATbL COOTHOWWeE-
HHE Mcx{:o' JIHHEHAHbIM H
baIHbM HAanpsXkKeHREM B

BBIM NPOBONOM

HHE HCCNCOOBATE Tpex-
¢asHele NEOH NMPH COCIR-
HCHMH NPHEMHHXOB 3Hep-
HH B "TPEY OB HHK"

JaTs noHxTHe 0 xnac-
€c  TOYHOCTH  HIMCPH-
TensHeTX NTPROOPOB, HX
KNACCHOHMKBITHH H  CHC-
Teme obo3HAYECHHE, O BK-
ABX W METOOEX 3JCKTPH-
YeCKHX HIMcpeHRH

Cq)opmdpqaan yme-
| Hre mHanM3IMpoBaTh pe-
Bory omnodrainoro in-
AYKUHOHHOTO  CYeTuMKD
3NCKTPOIKEPIHH M njpo-
' BEDATL €M0 HE COOTBRET-
CTBHE CBOEMY  KJACCY
TOYHOCTH

cxeMe "3apeana” ¢ Hyne-

ChopMrpopars  yme- |

Jlabopomoprar paboma Ne 5
HgéncuosaHHe TpexpaIHoH ueny NPpH CoenMReN

HH Npyem-
HHXOB 3HEPIHH B "IBeamy"

Jla6opamopras paboma N 6
Heenenosaipie TPEXPEIHOA OENMM NpH coepnHentn NpHew-
HHXOB 3HEPIrEH B "TPeyronLKuk" i

Temen |6 3nexTpuycckre HiMEpeHnR U NprGopu

Knaccuqslbcaum' HINEPHTELLHRIX Npubopos. Norpenmocmy

- Mamepenpe pacxons SNEKTPHYC-
ckofi snepriw. Mnmyxainonmie €3eTiHxH. Mamepenne nespex.
TPHHCCKHX NEPAMETPOR 3NEXTPH Y CIIMH METonaM.

Jlabopamopnax paboma Ne 7

Hcerienosan ne peGomn oaMopesHOro HHIYKUHOHHOTO cyeT.

THX&, BaMcpeHMc PeRCXone SNEXKTPRYCCKOR JHEPIHH péanuw-

HEIMHK cnocoBamu. FlposepKa cyerymke HB "COOTBETETEBHE Cho:
€MY KJIBCCY TOYHOGCTH

CdoproipoBaTi NoHaTHE
0 HasHaYEHHH; NPHRUKNE
ReACTEWN, YCTPORCTBE On-
hogasHOro  TpaHCPOpwms-
TOp@ H €r0 COCHOBHBIX Nk-

paMeTpax.
'115?-5 NpencCTEBNeHHe O
Tprxd e AbIX mwcg})op

MaTOphX, HX KOHCTpy1apH
H CHCTeEME OXUladkJie HHR

NpoxssomiT sLynC.
NleHye momMoCTH Tpex-

basoR crcTemw npy
-PEX.OMEPHOR 4 Hepas.
HUMERHOR  Warpyakax.
Onperienser pons Hy-
nésoro riposcna. * Mo
LA¥HLIM,- ACCNEnoBatHS
CTPOKT BEKTOPHYI0O RHa.
rpanMy SnekTpuyeckoi
uenu ¢ nynessmd npo-
BONOM

Ompenenses minctinge
H GB3HLLE Hanpaxennn
NPpH COCARBEHHH norpe-
Gxrench sneprnt & “Tpey-
IONEHHX" '

[MoscHneT  Hansvye-
HMe, ycTpolicTeo, ob-
TIBCTL MpHMEHEHMR 3nck-
TPOMBMEPHTENLILIX NpH-
6opos.

XepexTepHayet sum
H MeTonw 3neXTpHye-
CKHX H3IMEpEeHNR

Aleaniskpyer paboty
OIHOQAIHOMO  HHIyIH-
‘OHHONG ' CRETMHKE, Hane-
PACT PECXOA 3nexTph-.
Necko# 3HepruM B pas-

 HEIX pEXHMBX pabotw

INeKTPHYECKOA  yenw,
Henaer 3awmouctne o
COOTBETTTBHH  CuETYHKa

Tewmall: TpﬁHC¢OpM2TOpr

Hésnayenue TPaHCPOPMATOPOE H KX NpHMenerte. Yerpon-
CTBO' H NPHHUKN ReficTBHR ofHodasHoro TPaHcdopraTops.
napaMCTpL_l, XBpaXTEPHIYIOIHE" paboty TPanchopMaTppa:
30C obMoTox, KO3 HUKEHT TpahcopManny; YPEEHEHH
3HC; ypasHeHHe ToKOB, 3aBRCIMOCTL TOKOB B NePBHYHON 06-
MOTKE' 0T TOKOB po BTOPHYHOR 06MOTKE. Pexnmes xonoctbio
XOna ¥ KOpOTKOro 3aMmbikennn. Pabora TRaHchopMaTopoE nop
Harpyskoit. Homiotam Ras Mommocts TpaHc$OpMaTopa. [lore-
PR 3HepinH u K03 HUNEHT NONEIHOrO feRcThH 1jpam’:d>c3p-
MatopoB.  Tpexdasnsie TPRHCHOPMETOPLI, H3MEPHTEN LK 4re
TpaHcOpMaTopyy, BETOTPEHCGOPMETOPLI H CBAPOMHAIE TpaHc-
dopmMaToph, ux YCTPOHACTRO, CHCTEME OXNadK NEHHR

CroeMy KNBCCY TOYHOCTH

TloRchseT HasHaue-
H}HE, YETPOACTEO, nphy-
UMD hEHETBHE onHo-
Pakord  rpancdopms:
TOPd,  OMREWERLT * oc-
HOBHiI¢ €ro napamctpy.

Bricxasrisaet obuee -
CYXneHHe © Tpexdes-
Hbrx‘ipai{ccpop'wlnqpax,
HX ycTpokcTee W cuc-.
Texie OXNEXCACHHA




[ Oenn ryserom ror ] Comepwastne Temb T T o

Jlabopamopras paboma Ne §

Cd)opMupomn yme- Hcenenosauue paboTel omHodasHoro CHNOBOTrO TpaHcgop-
HHe aHaH3IEPOBATh yCT- | MaTOpa
poRCEBO 1 MpHALHN nek-
CTBHA TpaBchopMaTopa,
oﬁpenemﬁb ko:atbQuuw
eHT TpaHCOOpMALHH H
3aBHCHMOCTE KO3 HLUH-
eHTE8 [OJIEIBOIO nefict- |
pHA TpaHcdOpMaTOpa oT
ko3punREeHTa Harpys-
KH, 38BHCHMOCTL Hanps-
MEHMSA OT HAIPY3IKH

Tewmal.8. dnekTpHyeckie MAaWHHEI NepeMEHHOro ToKa

CdopmupoBats NoHsTHe Hasnayenue mammn NEPEMEHHOTO TOKka. Acunxpounue
0 aCHHXPOHHBLIX Tpex¢has- | anexTpomBHraTeny. MNonyuenne Bpawarowerocs MBIHHTHOIO
HEIX JNICKTPONBHIATERAX. | nonn B Tpexdaiurx BCHHXPOHHBIY 3nexTponsHraTensx. Cra-

Cdopmuporate npen- | Top shex'rpo.zwnr'a'rem H ero OGMOTKa-.. Potop snexrponsura-
crapneHne o6 onnodes- | Tens. M. ero o6morxa. Npryunn pa6oTe TPEX(PEIHOTO acHH-
HBIX 3NMEKTPOABHIaTensx, )cporinoro 3ng:mp‘o;zi.am‘-a'r'enx. ‘JaCTOTa BpalleHH s M&8rHATHOTO
0 reHepaTopax nepeMmek- | mofsis cratopa Y qac‘ré‘r'é‘apamé_imiz poTopa. Ckonsxeniie.
HOrO TOKa. 3AC, conpétisaeHné W Tox § o6MOTKax ctaTopa u poropa.
Bpawaronm# MOMEHT 8CHHXPOHHOIO 3MeKTponBHraTens H 3a-
BHCHMOCTL €r0 OT CKONLXEHUR M HENpAXEHHR Ha 3axcHmax
3NexTpoaBHraTens. MexanuyeckHe XBPaXTepHCTHKRK. [lyck u
xon Tpexdazneix BCHHXPOHHBIX 3neXTpoABHaTenefi ¢ KOpOT-
KO3aMXHYTEIM M (a3HbiM poTopamu. Perynuposanne 4YacToThI
BpalleHHA Tpex ha3HbIx 3NeXTponBHTaTenel, ' -

Oannodaaniii BCHHXPOHHBIH 3neKxTpoasHraTens. MNovepu u
KINA acuuxporuaoro 3NleKTponBMraTens. CHHXPOHHI resepa-

TOP, CHHXPOHHLIT 3NeXTPORBUTRTEND, KX ycTpokcTeo, paGora,
CBOACTBA H OLIACTL NPHMEHEHNA. ’

Jlabopamoprar pa6oma Ne 9 ]
Copopmuposats yMe- Hcenenoranue yerporicrsa u PExHMOB paboThl Tpexgasno-
HHC 2HATU3KPOBATL YCT- | FO ACHHXPOHHOIO 3/1EKTPOABHIaTENS
poRCTERO. acpiuxpomio'ro;
3NEKTPOLBHTATENS C KO-
POTKO3aMKHYTEIM pOTO-
poOM, CHMMaThL ero pabo-
uUHe XapaKTEPHCTHKH

Temallo, 3nexTpaNecKkle MAIOHH b NTOCTOAHHOro TOKa.

Cgopinposany: nows- | Yerpoierao SNIEXTPAYECKIX MAaWHH NOCTOSHHOrO Toka.
The: - 0. renepatopax M | OcHoBHbIe SNEMEHTLl KOHCTPYKUHH M MX HasHaYeuie. Mpun-
SHEKTPOMBATATENAX  Tio- | umm PabOTHI anexTpusEtknk MALHH NOCTORKHEOTO TOKS,

CTOAHHOIO Toka: 'evepaTop noctosnuoro Toxa ¢ RE3aBHCIMBIM BO3I6ydH je:
HHEM, ETO CXeMa M XapaKTepHCTHKH (xonocToro xona ¥ Buew-

L

Anausupyer  yer-
POHCTBO W mpuHumm
LERCTBjLx Tpatcdopma-
TOpa, HiMepser a3nek-
TPHUECKHE NapaMeTphl.
Otipénenser ko3 pHH-
UHEHT TpaHChopMauny
TpancdiopmaTopa Ha
OCHOBE HaHHLIX ioMe-
peHni. CTpouT BHew-
HIOI0  XapaKTepHCTHKY
HB  OCHOBE  ONBITHHIX
HaHHbIX

OO®scHseT  nasna-
HeHHe, yCTpoiicTeo H
NpUHLMN DEHCTEHA re-
HEPaTopoB nepemen-
HOIO TOX&, aCHHXpoH-
HbIX TpexgasHbix ane-
KTponeuratenefi. Us-
naraet nopanok onpe-
AENEHHA . MOLWHOCTH,

HACTOTbI BpallleHns,

CKONbKEHHS, Bpallato-
wero momenTa, KI1[,
cnocobu perynuposa-
HHA 4acTOTe! spawe- |
HHR. Brickasueaer
obwee cyxaenme 06
ORHOQaA3KEIX 3neKTpo-
ABHraTenax, o renepa-
TOpax  nepemeHHorg
TOKa. '

Ana_!;uanpyeT ycT-
poAcTso 8CHHXPOHHOMO
3neXTponsiratens, us-
MEpAeT  WanpsmxeHie,
TOK; MOWIHGCTH, 9acTo-
TY BpALUERHS: poTopd B
32BHCHMOCTH . OT pexau-
mMa xc')nocr'o_ro Xopa no

Rarpyskn. 1o nomyven-

HEIM  DAHHBIM  CTPOHT
paboune xapakrepnery-
KH

O6tscHner. ycrpoi-

CTBO M NPHHHKN, fEHcT-

BHR  reHepsr H

SHEXTPORBHraTESh o |

CTOTHHOTO TOKA, CXeNEI




L |

[ Lienu H3YHEHHA TeMb! ’

NyNpoBoIHHKOB
6opax,
IBIPOYHOM

Coopmuponats
HHEe aHanH3KpoBaTh ycT-
POAcTBO M paboTy anex-
TPOLBMraTens NOCTORH-
HOTO TOK2 C napannens-
HbM BO3OyXIeHHeM, on-
pé,uenxn KO3 dHUHERT
NoneIHoro neficreus

HayunTs chumats na-

PaMeTps! reHeparTopa no-
CTOAHHOIO TOK& R CTpo-
HTE rpagpHkH

Hate nomste o no-

yMe-.

Conepxanne Tenms:

His). CaMoBo36yx nexpe TEHEPATOPa NOCTOAHNOrO Toxg. Ie-
HEPATOD NOCTOSHNOrO Toka c Napannensypim BO30yxnenuenm,

Jabopamaopnias paboma Ne ]¢

H(‘;cnenbnauue YCTpoOHCTBa ¥ pPaboTn: 3NeXTpOnBuraTeny |

NOCTOAHHOrO TOKa ¢ mapannensupim BO36yxneHuey.

Jlabopamopras paboma Ne ] |
Crarye T1apaMeTpos reuneparopa f10CTORBHOrO Toka ¢ na.
PAINENbHEM BO36yxnennem u flocTpoenue rpagmkon

Pesynirar

BKNIOYEeHHs Mx obMoTKy
BO3OYXnemy .

Hanaraer CnocoSy;
Nycka, PeBEpCHpoBa 5,
Peryimiposarms ckopocry;
Bpalllenys y TOpPMOXKe-
HH,

XapalrrepuayeT 06-
nacTe NpHMereHuy
3NEXTPOMAIUMH nocTo-
AHHOIO Toxa

AHanusupyer ycT-
PoficTBo K pabory snex-
TPORBHTaTENR noCcTOR}-
HOro  Toxa ¢ napan.
NeMbHbLIM BO36ywnenu-
€M, H3MepseT ToOK o6-
MOTKH sXOpPA M Tox 06-
MOTKH BO3GY>kpmewns g
Pa3NANHEX pesxumax pa-
6o1m1. Mo HaHHEIM HiMe-
PEHHI  crpouT pabowe
XapaKTepHcTIGH, ompe-
AeNReT  xosddHumenT
noxesHoro peficraug

Cunmaer napameTps
rexeparopa NOCTOsHKO-
M0 Toka ¢ napannen-

Obszamensnan koHmponeras paGoma Ne ]

bIX  IpH- p'ggf Snek‘rponnax H RbIpoYHas TpPOBOHMOCTS, 3J1EKTPORNO-
SNEKTPOHHOR - y ABIPOMHETH Nepexoy. Homynposoauukosge Axonsl. Mx popp1-

HLIM BOJG}')K.ZIéHHcM,
CTpOXMT rpaduxy
Pacrcp;?maerr cym-

HOCTh 3neKTpoHHoN y
AbIPOUNOHA mposogrMo-
CTH,  3NEKTPOHHO-1bI-




[ Llenn paygenus temsr |

— NGy NPOBOIMAKOB, TYyNpOBOAHIIKOBhIe TPaH3HCTOPL! p-ni-p y n-p-n.‘CprxTypu,
3N1€KTPOHHO-ABIPOYHOM Cxem:_mj{x}oqe‘nu TPaH3IHCTOpPOB ¢ obwmm 3MHTTEpOM, 06-
nepexoze. e 6a3o n oGLgnM KOJLIEKTOPOM. ‘

OznaxomrTs ¢ ycrpoii- ﬂ‘o!rynpononuuxonue ynpasn.genme BEHTHNIK — THDHCTOPI,
ctBoM THpHcTopa. [llath | YerposicTo THPHETOPOB, NpHHUMN wx paboTs
NpencTaBNeHne O npu- | pakTitdeckoro NIPHMeHenus.

Conepxsaune Temm

PovHore nepexona. Io-
ACHAET Hasnavenue no-
TYTIPOBOAHMXOBLIX THO-
40B, mx  BRmMpaMTeNs-
U obnacTs | yye CBOHCTBa. Manaraer

HX  ycTpoiicTso, TIpHY-
MEHEHHH THEPUCTOPOB B Ha’BHaqc}me H obnazT NEHMEHEH Hy BbUTDAMHTENEHEIX YT | unn pabotr u obnacTy
apTOMaTHKE, 3NEXTPOHH- ppﬁcﬁa; CrNaXHBAIOLH X oHNETPOE M cmGMJmaa'ropo'B Hanps- NpakTHyeckoro npuMme-
K€, 3HEPreTHKeE. MEHMS M ToOKa. OyHKHOHaNnLHbIE CXEMDI" BRITPAMHUTEND HY) X HEHHUSR,
JaTtr noHsTHe o0 Ha- YCTPOHCTR. Moschrer  wasnaye.
3Ha4YeHHH H  obnacry H(‘)ﬂynpononunxoaue YCWIHTENH, MX Ha3HaveHHe, xnaccy.

HHe W obnacry NpxMe-
NPHMEHERNA  BLINPAMK- | buxanms, MPHHUHN NeRCTBHR u pexcHa paboTe); o6nacty NpPH- | Henpg BLINPAMHTEN -
TENBHBIX YCTPOACTS, 0 MX | MeHenny:

HBIX  YCTpOHCTE, nony-
(GYHXUHOKANbHEIX  cxe- e NPOBORHUKOBLIX YCH-
z NHTenen
MaX, O HajHa4YeHHH, Kiac
cHpUXaUMH H  obnacty

MPHMEHEHHR  noOMynpo-
BOILHUKOBLIX yCHIHTeNE

PA3nen 2. 3.!1[!('TPOOBOPY1108AH|{E CTPOMTENbHLIX JIOMAAOK

Tema2.]. Annapatypa YRpasrenun v sawnTy,
O3HaKOMHUTL ¢ anna- Hasnavenne annapaTypwl ynpasnemmns ¥ 32HTLI, ee knac. Bricxaspipaer obiee
paTypoH ynpasnenus u cHdpxanus, CyxneHMe o0 Hasnaue-
JAWHTEL WX  KNacCHGH- Hyckopcwnupymmax annapatypa pyynoro ynpaanenm.: HHH, ycTpoiicTse, npun-
kauneh, obnactami npu- PYGIUTLHUKR, Nepek/movaTeny, naxethye BBIKJIIOMaTeNnH ¥ nes
MEHEHHA, THNaMH, Xxa- peknrovarteny,

NNaskye npenroxpanntenn, PEOCTATLI, koHTpOn-
pPaKTepucTHKaMH nepe;

Unnec percreus KOMMYy-
THPYIOWHX annaparos,
8NNapaToB py\HOrD y ag.
TOMaTHyeckoro YUipaene-
HHR, pene BDEMEHH, 3neK-
Pacuenyreny: TPOMArHHTHLIX pene

An'napaTypa NonyasToMaTHysckoro i aBTOMaTHvYeckoro
YOPABJIEHHA M sawmyTy,). Bosaywnne 3BTOMAaTHYECKHE BLIKy}0-
vaTenu (aBTOMaTbl). yc‘ranqa_o‘mme aBTOMaTh!,

3nex‘rpouamn'mue, KOMGHHHpoBaHHLIC, Tennoerie. O6nacyy
NPUMeHEeHUs, TNy, XapaKTepHUCTRKY.

‘M 3HayeHHM 3NeXTponpn-

Tewd23: Oenonn 3EKTpOnpuBda
CdiopmupoBaTs nons-
THe 06 3JleKTponpHBOaax

lonsthe o6 SMEXTPONpHBOpeE, Bunn 3N1eKTpOnpyBo 0.
Homunangnie NapaMeTpel- afiexTpu

Obvacusier no Ha-
PY304Him IHarpam-
MaM OCHOBHLIE peskpmy
pabor, 3NeXTPONpuUBOa.
Beibrpaer MOWHOCTL

BONa B aBTOMaTHialMu
NpPOM3IBOACTEEHHBIX Npo-

CTBHH OKpyxaloneii cpensi. Mexannyeckne XapaxrepucTHky
OBHraTeneji.




Iles1H M3YHEHHS TeMbl

Coneprxanne Temel

LECCOB

O3HaKOMHTE € BH-
namMu 3NEXTpHYECKOH
CBAapKH.

Hate npencraesne-
HHe 06 " anekTpocsapoy-

HBIX annapaTtax

Hats mpencramnenue o
KOHCTPYKUHOHHBIX  OCO-
OeHHOCTAX  CTpoMTens-
Hblx 6BIIEHHBIX KpaHOB,
pexumax Wx paboTw, 06
3NEKTPOOBHIATENISIX CTPOH-
TeJNbHEIX KpPaHOB, OCO-
GEHHOCTAX MX KOHCTPYK-
M, pexuMax pabotrl, o
CTPOMTENLHBIX TNOXBEM-
HHKax

_ —_ ]
Harpepanne u oxnaxnenne 3NeKTponsHTaTenel. Pexumy,

Hx paGoThl: LAHTENBHBIH, hoBTOpHo-xpa'rxoapeMeH}me, KpaT-
KOBPEMEHRLIA. [TpoNONNHTENPHOCTE BIIIKOYEH My (T1B) aBura-
Tens. CtagnapTHele 3Havenus J1B.

Hp()creﬁujné Harj)yaoqi{ue AHarpaMmel MallHH W MeXanua-
MOB, IPUMEHAEMBIX B CTPOHTENLCTBE.

06uu,4¢ YcnoeHs BbIGOpa NBHIaTeNs MO MOLHOCTH. Metop
SKEHBANEHTHLIX BENHUMH NpH BEIGOpE MOLHOCTH LBHraTens
ATLA PESNHYHBIX PEXMMODB paboThl (mnvTenbHEI | MOBTOpHo-
KpaTKOBpeMEHHB ).

Thrist 3JieKTPOABHIaTese i, NpHUMEHAEMBIX B CTPOHTENLCTBE,
HX KOHCTPYKTHBHBIE H TEXHONOIMYeCKHe ocobennoctH. Cro-
cobbl perynupoBanus wacToThl BpalllaloluXCs 3NeKTPOABHTa-
Tenelt. Cnocobs! ynpasnenus 3N1eKTPONPHBONAMH,

Besonacnocts Tpyna npy paboTe ¢ 3nexTpoABHraTensMu

Tema23, 3neﬁp0060pynoaallue caépoqublx YCTaHOBOK

Brag snextpuyeckodi crapku: DYroBaf, 3NeKTPOKOHTaKT-
Had, MNAIMeHHaN M Ap.

Buaer caépqilhoro obopynosanus: cpapounble TpaHucop-
MaTOpE! (CBapxa Ha epeMeHHOM TOKE), reHepaToOphb! NOCTORH-
HOTO TOka M CBapOMHBbIe BLINPAMHTENH (CBAPKa Ha NOCTOAHKOM
TOKE). ; :

Crofictea HCTOUNMKa TiMTaHux €BApOYHOH nyTH. Bhewnns
Xa8paKTepPHCTHKa: KpyTOnanawlas, nonorenazaioinas, x)ect-
Kas, NOJOroBo3pacTarouas. ]

TpeGoBanus k HCTOYHMKEM nUTaHMs. CeapouHble Tpauc-
$popmaTophl, HX npuMeHeHue. CeapouHble renepaTopu., arpe-
raThl, BRINPAMMTENH, HX KOHCTPYKLHSA K NPHMEHEHHE.

Hyroeas ceapxa Ha nepemenHOM Toke: TpeboBaHMa Kk cpa-
podHo# annapartype, oco6eHHOCTH cBapku. Benuumnel Hanps-
XEHHH H TOKOB CBapOYHBIX TpanchopmaTopos. Criocoby) pe-
FY/INPOBaHHA CBAPOYHOTO, TOKA.

3NeKTPOXOHTAKTHAR CBapKa, ee BUIbI: CTBIKOBasR, TOYEYHas,
LIOBHES. ’

Besonackocte Tpyma npu wcnonszosanmm 3NeKTPOCBapoy-

Tema?2d. dnexTpoobopynosanme CTPOMTENLHLIX KPAHOB H NogBLEM

HOro o6opynoBaHHs Ha CTPOHTENbHLIX TINOAanKax

Koncipyxunonniie ocobernocT CTPOHTENIbHBLIX Gamenyprx
XpaHOB. PextiMbi ux pa6oTe. TpeGosanua k 3nekTpooGopyno-
BANHIO GailleNHEIX KpaHOB. '

Kpa’Hoq_i';ié 3NEKTPOABHraTeNH: 0co6eHHOCTH KOHCTPYKLMH,
PeXuMbl paboTil v mapkH. Kpanosas annapaTypa ynpasnemns
W 3dLHTEE KOHTPOANEPEI, KOHTaKTODb!, pene, nyTeBrle ¥ ko-

HEeYHBIE _Bi:p&.fuoqa-reny, TOPMO3HbIE 3JIEKTPOMArHKTEI M 3nex-
TPOrHApaBNHYeckue TonkaTens. OcoberHoCTH KP2HOBOH 31ek-
Tpoafinapatypu.

DNEKTPONPHBOAEI MeXaHH3MOB NEPENBHXEHHA KpaHa, w3-
MEHEHWN BLUIETa CTpENbI, MOBOpOTE M NepenBHKEHUS KapeTiH.
Tkno'a'sig ;3_ir¢h'rponpnaoqbl MexaHH3ma noavema. Hasznayenpe
KOHERHBIX BHIKTIOWATENeH, MECTa MX YCTaHOBKH,

Kparosele samurHie naneny, Hx nasnavenye. Toxonposon
K GaileHHbIM Kpanam. PasMelenne anekTpoobopynopanns ra
KpaHe.

Jlérkne crponTentuple KpaHbl, 0cOGeHHOCTH nx 3feKTpo-
obopynosanus, npocrefimme cxemsl YNIpaBNEHHA HMH,

CrpoutentHrie NOABEMHHKH! HA3HavyeHHE, O6nacTh npume-
HeHna: Ocobennocy, KOHCTPYKUKEH MauTOBBIX, WaxXTRLIX H
CTPYHHBEIX NOIOBEMHKKOB. 3nexTpoobopynoBaHKe CTpOHTEnNL-
HEIX NOABEMHMKOB, [TpocTefinuse cxemy; YNPaBNEHUSR Noxrem-
HHKaMH. TOKOUPOBOJl K NOObEMHHKaM.

Mepur anexTpo6esonacnocty NPH MOHTaX€ W 3KcrinyaTaliy
KPaHOB H MOABEMHHKOB .

PesynrTat
OBHraTens ans  gnwu-
TENLHOIO,  KpaTKoBpe-

MEHHOTO H  NOBTOPHO-
KpaTKkoBpeMEHHOTO pe-
XHMOB paboTh!

Brickasbipaer obuee
CyxhpeHMe o  BMpax
3IEXTPHYECKOH CBapkHy,
HajHaYeHHH,  obnacTh
NPHMEHEHHA  3MEKTPO-
CB2POYHBIX ANNAapaToOB

HHKOB

Hasrisaer koncrpyk-
UHOHHBIE OCoOeHHOCTH
CTPOHTENLHLIX Garen-
HBIX KpaHOB, pPEXHMBI
KX pabotn. Brickaspi-
Baet obluee cyxieHne o
KPaHOBBIX ABHIaTemwnx,
HX Mapkax, pexmumax
paboThl, o crpomTens-
HBIX NOnBEMHHKaX




[ Tlenwu mayuenns rems

l

Copepxanne Tempr

HJate npencrasnenue
O HAa3HAYEHHH H npHH-
uurne REeWCTBHA OCHOB-
HbBIX BHAOB 3NeKTpHH-
| UMpOBaHHBIX PYYHBIX
MalHH H 3JIEKTPOMHCT-
pymenTa, obnacth  nx
HCMOJNb30BAHHSA

CTaBNEHHE O Ha3HAYEHHH
anexTporepmoobpaboTku
6eToHA, O MeTOnAax 3nek-
TporporpeBa OeTona, o6
SNEKTPOOTTAHBAHHH [PyH-
Ta

Te

Buasr pyunbrx INEKTPHPHUHPOBANHBIX MallHH U MHCTpY-
MEHTE, TPHMEHAEMEIX B CTpoHTensHOM NPOH3IBOACTBE. Manuiy-
Hbl NS - OTAENOYHRBIX pabot (IIJ'I‘)"]_(aTypHO-BaTHpo‘iHble, ans
MPHrOTOBNENKS M NOJAyH PacTBOpa, ANiA WAHGOBKH nepessan-
HbIX NONOB;, ANA 3arfakKBaHHA GETONHLIX NG0B W 1p.). Dnex-
TPONPABOA PYYHBIX MBWHE, INEKTPHYECKHE CXEMBI,

Pyunoi 3NEKTPHGHUHPOBAHHEIT  WHCTPYMeHT (3nextpo-
CBEPNHALHBIE MalIKHLY, nepdopaTopsl; boposnonenm, rafiko-

BEPTHL, 3N1eKTpopy6ankH, pyuHble 3NEKTPONHIBI). OCOSCHHOi

CTH HX 3JTEXTPONIPHBOAR, 31ekTPHYECKHE CXeMbI.

Heuratenn, npumensemsie & PYYHBIX H NEPEHOCHLIX Maluy-
Hax: BCHHXpOHHbIe (OAHO- M TpexdasHbie) NPOMLIWNEHHOH U
MOBLILIEHHON YaCTOTLL. CXEMBI BKIIOUEHMS ABHIaTENES.

Knacendmukaums pyuuuix mawun no CTeNeHH KX 3alUHThl 0T

HOH H yCHNEHHOH M3onauHed. Toxononeoa k pyuurim u nepe-
HOCHBIM MamIHMAaMm.

3azemnenue NePeBHMHBIX 3NEKTPUUECKHX MAILUHH | HHCT-
PyMeHTa: :

IMpasmie skcrinyaraumu PYMHBIX MUK pexuMbl pabory,
NEPHORKYHOCTL OCMOQTPOB, NPOBEPKa COCTOAHHS HIONALHH.

Ilpasusia 6esonacnocrn Tpyza fpH 3xcnnyaTaumn nepe-

ABHXHbLIX SNEKTPHYECKHX MaNIKH H 3HCKTPOHHC'I]3)’MCHT8

Sneié"rpo‘repn_ooﬁpmo"rk'a"6e’ron~a, €€ Ha3lpaYenHe. Pe-
UM 3nexTpoTepMco6paboTky: ABYXCTaAMAHMIHA, Tpex-
CTAOMHHLIA, CTYneHueTHI. MeTtonm 2NEKTPOTEPMOO6pa-
6oTkn betona:

nysaei: Herouisic niigp

dnexTponfLIf Nporpes; €16 BuAL. 3nekTpoar: nono-
COBLIE, CTEpXHeBRIE U ¢TpyHHble. Cxempl Paimellielivg
‘NeKTpoaos. HanpxxceHHx, Henonk3yeMble npu nporpese.
Tper¢dopiatTopn, NpUMEHRséMEIE ans 3nexTPoOTipoTpeBa
6eT6HE: THLib; 'Fé'xHH"ie'éic'ﬁé~Xaphﬁépncruxu; ok I
ONEXTPONPOrpes: 6é5a

&KpatHBIX ayveii. Buais i. KOHCT-
PYKiKE- " TENNO3NeKTpORArpesaTE e, Harpesarenyupe
SHTHL NPUMeHseMsle B vix. [perowme xabeny, -
LY RLBEOHABIRA NIPOrpeéR-vervnn, obnacTy ero NpHMe-

| HeRw#E- Posty: 8PMATYPHl KENES06ETOHHEX M3zenniT H HH-
N [

ia rxiﬁia'-n'}'l;zfxyixunomidn‘npqrpeae. €xeMnl ycTanosox.,
Hctionkiosaime '3MEKTPOTEPMO06paGoTxy 6eTona npu
3aMOHGNMYHBARKY crankos; Fpeisas onamy6xa.
ITpakhnas shekTpobesonachocTy PH 3IEXTPOTEPMOO6-
paborke.GeTona. '

KOCBEHHLIA IPSTpes,

PYKLHS, .CXEMBI coelnBeNHR, HCTOYHHKH NHT2HHA. Dpex-
FpoRE N A KOCBEHHOIO Harpesa rpyHTA: Terino-

FPEBaTENH, 3 EKTPONTABL
BKH'NS NOBepXHOCTHOMG OTTEHBaHMI rpyHTa.
e pHL1é HOpMLI' paéxona: SNEKTPO3HEPTHH Ha - g-
P3NIX TPYHTOB npw HCNONbL30BAHHH pa3nny-
artenen: ' .
Iés IaMepallinx 'prﬁohpésb};d& INpime-

HEHHE cpapdy

+ Hpesuna 6esignacioct TpYyna npi 3NEKTPOOTTAHBAK MY
IFPYHTOB H 3NexTpooTorpese JaMepamux Tpy6onposonos

NOPaXKEHHA 3NEKTPHYECKHM TOKOM. Pyunsle Mawnny ¢ ABO#- -

HE € NOMOMILIO WHpaxpachLix

MeTons snekTpooTransakus rpynra: ANEKTPORHEIN M |

SnEXTPOAN arnis rny6uiHOro fiporpesa FPYHTA! koHcT- |

POYHLIX TpaicgopMaTopos nns 3MEKTPOGTOrpe- |
| Ba, CXeMbI HX BKIIOMeHM N,

| PezianaT ’
Tema2.s. dhexTprdHunposaHNLIE PYUYHble MAalIKHB] H SNEKTPOHHCTPYMe T

BrickasniBaer ofmee
CYXDeHHe O Halxaue- |
HHH OCHOBHBIX BHIOB
PYMHLIX  3nekTpudniim-
POBaHHbIX MawKR H
HHCTpymeHTa, 0 npash-
JI8X  HX 3KkcnnyaTalLiu,
pexmMax paboTe) -

Ma2.6: aexrponporpes 6eTona u 3JIEKTPOOTTauBAHKe rpyHTa

CoopmHpoBaTs npen- |

Bbickasrrnaer obuiee
CyxlleHHe © Ha3paue-
HHH  3nexTpoTépmMoo6-
Paborky GeTona, o Mme-
Tonrax 3leKTponporpesa
6ertoni, o6 3NEKTPOOT-
TaHBaHUK IPyMHTa




Llenn H3yyeHHS TEMBI F

Coneprxkanne Tempr

JlaTe noHaTHE O BME-
POYCTaHOBKax [N YILIoT-
HeHns OeTOHHONR CMecy, o
knaccuiPHKaUHH
TOpOB, X KOHCTPYKUHH

BHG6pa-.

Tema27 Vinotnenie GeTonitoii cmecri
Hcronrzosanue BHOPOYCTaHOBOK ANS ynnoTHennus BeTon-
HOlt CMech, Knaccuduxauus BHOPaTOpoB no cnocoby poipefi.
CTBHA HA BETOHHYIQ cMecs: rny6uHRAble, NOBEPXHOCTHbIE, Ha-
PYXHEIE, BHEpPOTLIOWANKH. TpeboBanus, npembasrsembie k
3ixexrponpnsogxy BHGpoycranosok. [Tpuponp 3nexTpoBnbpa-
TOpOB: 3JIEKTPOMEXaHHYeCKHE K 3NIeKTpOMarHuTHele. Koncr-
PYKUHH 37eKTpPOMeEXaHHYecKHX subpatopon. Hanpsxenue u
HacTOThl, NhHMEHAEMblE B 37IEKTPOMEXAHHYECKHX BHOpaTopax.
TparcdopmaTopsr u npeobpa3oBaTesn 4acTOThl, NpHMense-
Mile B 3NiekTpdycTanonkax.

I'my6uHHLIE iax_46i5a'"fopblz HalHa4yeHMe, KOHCTPYKUMA, 3fiek-
Tpoobopynopauke.

Onektpobesonacucery npu paboTe ¢ anexTpomexamirye-
clomvu BBEpaTGpaM

PASHEN3: QNERTPOCHABXEHHE CTPORTELHbIX VIO ANOK

—_—

PesynbTtar

ApryMentupyer we-
o6xonumMocTy YNniaoTHe-
HHA GeTOHHO{I cMecy.
KnaccucbnunpyeT BHG-
PaTophl  no  cnocoby
BO3NILACTBMA Ha Geroy-
HY}0 CMech

Tema3.] Hcrowknkn anekrpocHabixenns cTponTen niix fthouianok

CdopMupoBaTh nNoHS-
THe 06 3HepreTARECKOH K
3NEKTPHIECKOH CHcTeMe,
cxeMex cHabGXeHHA 3nek-

Tpideckofi anepriei, c- |

TOMONAX  3HEKTPOCHEG-

ANoK

NaTs

npuHUMNax BLIGOPE .ce-
4€HHA NPOBONOB W Kabe-
nen

- Kateropku notpe6urenei 3NeKTPOIHEPTHY Ha CTpon-

NoHATHE 06 |
IMEKTPHYECKHX CETIX HE |
CTPOMTENbHBIX — IUIOMAf- |

K&X i WX YCTpOMCTBE, o' MEHH "AllA TOXONPOBOAAMMX KHUN B W30IALNE. Enunas

- belf

CxeMit 3TeKTpoCcHa6KeHns noTpebuteneit snekrpuye-
ckolf - 3AEprin: O6mas cxema anexTpocHabxenns. DHepre-
THYECKEH THETeMA N SNekTpHYecKan cucTeMa,
U 'I:lzl""'ﬁi':"fo"fmnxoﬁ 3riekTpocHabxenus CTPOHTENbHEIX

ok: “SieiipoTexHireciine coopyskenus (ssiexTpoce-
yolt Ci' 66%eXToB; dNEKTpoceTi IHEPTOCH ETeM;
QOPMETOPHLIE nofcTaHumE (oTxperrEie, 3aKpHIThie,

SAEXTpOArperathl 1 nepenpiORHbBIE An3ensikie g
1€ SREKTPoCTANIEN. XBpaXTEPHCTHKH: WEToRHK

'KOB 3eKTpocHaGx e N, Pacnpenenutensure ycrposicrsa u

Tkt KoMifiexThEE pacitpenemreninme yctpo¥HcTBa na-
K BHYTPEHHER ycrdnopxn.

TedbREX nyowanxax, TrHnopwe EXEMhl 3N1eXTPOCHab ) ety
CTpONTENL NLIX NG inanoi :

Tema3d2. Snexrpuueckie cern ETPOHTENL HLIX NToansic

Knacolguxauns - snextpuyeckus. ceted. OcobGennocii

#icteo mpososos u xabened. Marepuany, npy-
HIK&NE CEqEH) i, ToXONpoBoAsuinX *un, HpoOBONOE K ka6e-
Nel. OCHOBHEIE Mapky W XapakTEPHCTHK}I NPOBONOE H Ka-

1 X.-Hlpasuna - ycrpoiicTsa BO3MYLIHEIX NHHH{,
Oriopsr j.hg)i:{,z'x.)'.qn_nsix"nmmﬁ H HX MonTax. [TpaBuna npo-
KNafky KabenbHiix THAMI B 3eMne. Kohuessie 3asemnenns
H K _‘.".Jliiﬂ_hl_.e MydTH. 3duinia Kkubentniix ARHHA OT mexa-
"HHYECKHX NOBpexneH k., .

Bri6op Cevenng npoBponos u kabenefl no AOTYCTHMOMY
Hérpésy; no AonycTHMOM norepe Hanpﬂme}iux. Il‘.'m'rcnbuo
AOMYCTUMBIE TOKOBEIE HArPY3IKH HA.NPOBONa 1 KaGeny,

3Bkenayaranus 3NEKTPpHYecCKHX CETEH Ha CTPOUTENEHLIX |

nnonlankax

X TInHuA, xabenvHuix funud g 3NEKTPONpPOBO- |

0 3MEKTPHYECKHX CETEH Ha CTPOMTENBHuIX XH, YCTPOACTBO 3eKTpo-

Onucemaer ncromu-
Kd [TMTeHAA 3Heprerse-
CKHX. CHCTEM, CpaBHRBA-
€T CXEME! 3JIEKTpocHab-
XEHMY  nortpebrTenedi
3NEKTPIIeCcKol 3Heprim,
KoMiliexTrmIe pacope-

‘EeMHTeNEHblE  ycTpoficT-

Ba HADY¥HOR W BHYyT-
PeHHER YcTanoBIH

O6®achser ocoben- .
HOCTH, Bo3XyMIFEIX: JTis-
HuH; KabeBHEIX Nt
H ,_,langicrpotr'j_'p'dnonok,-
YGTPORCTEO posbhos H
kabene;i, _OCHOBHME. rx
MapKi #. Xapaktepnciw-

ceTedl, TpHHUMTIL * BBI:
6opa nposonos n kabe-
ned




Copnepaxanie Temp)

[ Llenu nayuenus temsr |

Tewm

CdopMHpOBaTL nNOHs-
THe O Ha’sHayeHHWH Ocpe-
THTEJIBHBIX YCTaHOBOK, O
nammnax HaKaJHBaHHA K
ras’opa’psaHeIX famnax,
00 OCBELUEHHH INIpOXKeEK-
TOpaMH OTKPBITHIX Npo-
CTPaHCTB, O BHIax oCBe-
LEHHA, O TNOPAAKE pac-
4YeTa OCBETHTENBHHIX yc-
TaHOBOK H Tpebopanmax
K Pa3MELNEHMIO OCBETH-
TeNEHBIX NpH6OpOB

Cédopmuposarts nons- !
THE 0 Haj3HaueHHH K 06-
P N1aCTH  MPHMEHEHHA 3a-
WHTHOTO 3a3éMAeHNs M
3aHYneHus, TpeGoBanisy -
K 3a3eMJIAIOLIMM YCTPOii-
CTBaM, NpPaBHA&X 3a3eim-
NEHHR M 3BHYNEHHA dNnek-
TPOYCTaHOBOK

TENBEHED yctanosok.

MUTAHHA B CeTaM EBADHHHOIO OCBeneH Hsi.

| BHNa: 6e30N8cHOCTH NpH Bx MokTaxe u SKCITyaTauhmy:,

Tewma3.4: 3aurioe IdreMiienue HaaHyneime wa cor

2 3.3. 3nexTpiyeckoe ocBewenne Ha CTPONTENbHBIX

] ___ Pesynptar

NaowznKkax
Hasnauenue OCBETHTENBHLIX YCTAHOBOK. MMosicHseT Ha3Haye-
Jlamnp) HaKanuBaHHWs: THINL, KJlaCCHdJHKauHﬂ, Xapakrepu- | yye OCBETHTENLHBIX yc-
CTHKH, obnacTtp NPHMEHEHMUSA. TaHOoBOK, 'onncusaeT
H}OMHHCCLLCHTHHC NIaMNb) HU3KOTO AaBReHHy: THNBI, Xxa- BELYIIS HaKanuBanus,

PaKTepDHCTHKH, obJacTs NPHMEHEHHS, CXEMB! BIUIOYeH My
JocToukcTBa 1 nemocTaTKH TIOMHHECLERTHBIX namn,

It asopaspanuble /1aMNB! BBICOKOTO AARYIEHHS THIIOB OPJ1 u OPH:
XapaxTephcTHiH, obnacTe FIPHMEHEHHA, CXEMBI BIUTIOYEHMS .

CeeminibHitku: Ha3HauyeHHe, XapaKTepHCTHKY, CreTinpuuxy
o naMﬁaM"u HaKallMBaHHUs ANS OCBELEHHS oneCTBeHHux, npo-
Hanoncﬁaehumx nomeutekui u ann HapYXHOro ocsemenmus.
Mapxu cpétmninmxos,

Ceetrnbunky ¢ ra3opaspaiHuIMH naMnamu ang OCBEINEHHS
NOMEINERHH U OTKPLITEIX NPOCTPAHCTB: Mapku u XBpakTepH-
CTRKY: ,

Ocseinenwe OTKPLITBIX NMPOCTPaHCTB NPOXeKkTopamMn. Map-
KW M. XdpaKTepucTHky npoxexropos. Tpe6Gosauus x 3neKTpo-
OCBemMEeHHIO OTKPHITLIX NpPOCTPaHCTB.

MbH‘ra)K CBETH/IBHMKOB B MOMELEHMAX H Ha onopax. Uu-

' BEHTEPHEIE Teneckomuyeckue ITPOXEKTOpHLIE MayTE),

Mudivtivangias BBICOTa NOJBECA CEBETHIBHHKOR
TEIX TTON {EHHH ¥ OTKPBITBIX NpoCTpaHCTS.
Bitiit) 6tBeienys: pabogee n aBapuiinoe. .
HopMupogasniue ocsewmennocy 1 METOMN PacyeTa ocper-
NBHE § Meron yrentnoii MOWHOCTH, o6nacTs
cHeHns, : J

Honyerimiie TIOTEPH HANPAXKEHHS B OCBETHTENEHLIX Cersx.
Pé'ci‘ii:"i'"c'c‘iéim_}i OCBETHTENLHBIX CeTell fio AomycTuMoMy Toxy
M 10 HoTepe Ranpsokenns.

KotictpykThbROe Buifoisenne OCBETHTENBHEIX CETEH B rro-
MEiLeHusX i HE DTKpbITHIX TpOCTpancTBax,

. ABapiiitioe oeBeineie: Ra3RANeNMe, BHAEL O npaBmpam
ycTiolictea 3NEKTPOYETaHOEOK. TpeGoparns x HCTOYHHKaMm

I pasnuy-

TFépenocitiie cersng uumn -

ycTpokcTso, npasuaa HX 6e3o-
NacHOR 3xcnayaTauuy. :

Hdpm;x'oﬁcnyxmnauﬁn-ocsé‘mrénbusxx YCT4HOBOK 1 npa-

rasopaspannie namnp,
NIPOXeKTOpPLI, BMAL OC-
BELIEHHS.

Hsnaraer nopsaox

pacyeTa oceeTHTE NLHBIX
YCTaHOBOK, Tpe6opanus
K pasMelleHHIO sjek-
TpHuecknx npn6opos

06;ﬂjbrﬁenbnq;z_xonmpoﬁbn_ax paboma Ne 2

Hasnauenme 33alUHTHOro 3a3eMnenuy - H
1He MEXJAY HHMH. ONEeXTPUYECKHE CeTH:
JIyXO3a3€MICHHOR HeHTpaibio, Mx
IPUMEHERMA 3anmTHOTO: 3azeMnenns H-3aRyneHun. Obmue
‘peboBanis k 3a3eMNRIOLIAM yctpofictram.

Ecrecteennie u HCKYCCTBEHHBIE 3a3emNHTeN Y. TPCGOBaHH}l
K HCKYCCTBEHHLIM 3a3€MAnTeNsN- Brifionnehne nexyccrpen.)
HbIX 3aseMnuTened u 3azemnsromux NPOBONHHKOB.

Hopme1 conpotnenenny JBEMARIOWINX  YCTPOHCTE. Yacr]
H1EKTPOYCTaHOBOK, 3N€MEHTOB MaluH 4 MEXaHU3IMOB, nogne-
XalWxX 3a3eMNEHHIO UK 3aHyNEeHHIO.

IlpaBuna 3azemnenns 38HYNEHHS CTaUHOMapHIx, nepe-
UBHXXHBIX  371€KTPOYCTaHOB oK (xpaHos, 3NEeKTPOCBapoYHoro
obopynosakus u np.), N€pPEHOCHLIX 3N1EKTPONPHEMHU KOS,

Ipasuna SKCMIYaTally 3alHTHOMNO 3a3eMNeHHS 1 3aHyneHuy

JaHyneHus, painu-
C H30JIHpoBaHHojj
ocobeHnocTH. O6pacty

POHTENbHEIX nnowsnkax

ObvsiciineT Hasnaye-
HHE H 06nacTh npuie-
HEMHS  3alUHTHOrO 3a-
3eMIEHRN W 3aBynenns, |
H3inaraer tpeGoBanuy k
323EMARIOLIAM  yCTpOsi: |

CTBaM, (popmymipye"r
NpaBHna 3aseMnenus
3aHyneHns  anextpoyc-
TaHOBOK




l

Llenn B3ydeHHs Tembr

| A Conepixanne Temer

CdopMmHpOBaTh NOHS-

THe 00  oOpraHusauuu
ydyeTta 3NEKTPHYECKOH
3HEepPrHH, €ro CcHCTeMax,

06 onnate 3a H3pacxoho-
BAHHYIO 3JEKTPHYECKYIO
3HEepIrHKo

Tema

CdopmupoBaTe nous-
THEe © TpeboBanumxX K
3neKTpocHabXEeHHIO CTpoH-
TEJBHBIX [JIOLHANOK; O
CXxemax 3JieKTpocHabke-
HMR, 0 pacYeTHBIX JJex-
TPHYECKHX Harpyskax,
MOWHOCTH TpaHcgopMa-
rOpoB ANS NONCTaHilHH
Ka8K HCTOYHHKA [THTBHHS
CTPOHTE/NIBHOH nnowlan-
KH, ee reHnJaHe

Hayunte  paccyutel-

BaTh 3NEKTPHYECKHE Ha-
IPY3KHM H ONIPENENSTE HC-
TOYHHK MHTEHHA CTPOM-
TeNBLHOT rnnowankuy

Tema3.5 Yyer n sxoHomusn 3N1eKTpo3Kepruy

Oprabvusauks yueta snekTpHyeckos 3HEPI¥H Ha CTpOH-
TeJbHOH nnomanxe. [Jorosop c 3nexTpocHabxalonie) OpraHH-
3alMeil 0 NONb3OBaHHHK 3NEKTPO3HeprHeii.

Cnocobsl cuymenns pacxona NOTy4aeMOH U3 3neprocHcTe-
Mbl peaKTHBHOH 3Hepruy. EcTecTsennoe u HCKyCCTBEHHOE no-
BbimeHne x03¢drunenTa MOLHOCTH.

Cnocobsl 3koHOMHH 3N€KTPO3HEprHM: noabop ABMTaTeneH
M0 HOMHHANLHOMA MOLHOCTH MEXaHH3MOB; OrpaHHYeHHe XONo-
CTOrO XOl1a M HefOTpy3KH ABHraTenefl M TPaHCcHOpPMaTOpOB;
PABHOMEPHOCTS 3arpyskk Nno paam TPeX(a3HLIX CHCTEM; npy-
MEHEHHE 3KOHOMMUYHBIX HCTOYHKKOB CBCTa, 3KOHOMHYHLIX Me-
TOAOE CHapku u 7. o, '

Cnctema yuera axrusnoi SHEPIUK: ONpelesieHHe KONHye-
CTB2 3NEKTPO3HEPrHH, NoANexaleii onnare; obecrieyenpe
KORTpONA 338 cobioneHHeM AHMHTOB SJIEKTPO3HEPTHH; onpe-
AENCHAE NOTEPE 3MEXTPOIHEPIHH B PA3IMUHBIX YY4CTKAX CeTH;
'YCTaHORNEHHE HopM PacXona 3MeXTPOIHEprHM Ha emmHuIly
NpORYKUHH g

Tpeboraniis k anexTpocHabxeHnto CTPOHRTENBHLIX NNoIna-
HOK. Xapar’repnme TIPHEMHEXH  3NeKTpHYEcKoi SHEpPIHu:
SNCKTPOABHIAaTENH NPOH3BOACTBEHH bIX MEXaHN3IMOB, 3NeKTpo-
TEXHHYECKHe YCTAHOBKH, 3NEKTPKYyeckoe OCBeLIEHHE; HX Xxa-
pakTepheTvkn. HapexnocTs 3NeXTPOCHabXKeHns, Ka‘reropnh

TOKONPHEMHMKOB. PeskHMLI paboTsi NMPHEMHUKOB 3riekTpo-
3HEpIrHH. .

"PacueTHgle 3NEKTpUUECKIte HATPY3KH. MeTonm pacyera nHa-
rpy3ok.

Onpeaenenre MmowmocTy TPaHC G OpPMaTOpOB, nx non6op

LA NOoACTaHUMUHA:

DHATBHBIE, MArHCTpPaNbHbIE, KX
MeHeHMs. PasnomnnnocTs cxem
TeNbHbIE CETH. . )

Tenruian cTpoutensmoi NJIOUWBOKY ¢ HaHeCeHHeM HCTOYHM-
KOB MHTaHus (Tpancdopmatophoii NIOACTaHUHH — TTI), 3nex-
TPHYECKHX CeTell C BBOAHBIMH YCTpOHCTBaMH, noTpebuTenei

. IMytaroume w pacnpepenn-

CTPOHTEJIbHLIX MEXBHHIMOB, 6eToHoCMecuTENEH | T. 6.).

IMpHruMNKranbuan cxema 3NeXTHOCHa6KeHuSs CTPOHTENLHOM
MAOWEANXH: NPHHUMN ee NOCTPOEHHS, 3neMeHTH, BXOIillKe g
CXeMy, ycnoBHble 0603HaYe Hug

_ Tlpaxmuveckas paboma
Tlpoextuposanue cxemn 3EKTpOCHab)eR R CTPOMTE NNy
niowanok

CxeMbr snextpocnabuenns CTPOUTENLHBIX ‘Nnowanok: pa- |
ocobennocTr u obnacry npH- |

SNEKTPO3HEPTHH (CTPOAlUerocs obbexTa, chetem OCEeUiéHHzg, |

Peaynnar ]

ObbacHaer nopanok

3.6 npoek'rupoa'anne 3nexrpocHabikennn CTPOHTENLHBIX [N0WwAa0K

OpraHH3aUuH yyeTa
INEKTPHYECKOA  3Hep-
TMH H pacyera 33 H3-
pacxonoBaHuyio 3iek-
TPO3HEPrHIO

Obvschrer; Tpebobanms,

NpenbaABAAEMEBIE K 3NEK-
TpocHabkeHuto crpou-
TENBHBIX fUTOWRANOK. Onu-
ChIBAaeT METOAbI pacueTa
SNEKTPHYECKNX  Harpy-
30X, MOWMHOCTH Tpanc-
dopmatopos ans nop-
CTaHUMH, NPHHUKNBI KX
BrIGOpa

Iponasonut pacyer
3EKTpHYECKHX  Harpy-
30K, ompejlenner cxe-
MY 3nexTpocHabmenug
CTPONTeNEHOR nNnowag-
KM, YHCNO W MoumocTs
CHMNOBEIX  TpaHcdopma-
TOPOB, Hanpsmxewue TT]
H  pacnpenenuren,Hoji
CeTH, BuiGypaet KOMMY-
TAUHOHHYIO W 3aumT-
HYt0 annapatypy




[ Uleau nayuenus temp |

HaTb npencraenenue
0 AEHCTBHH 3JleKTpuye-
CKOI'O TOK3 Ha Ye/loBeKa,
OnacHbIX 3Ha9eHHUAX TOKa
B HanpsXEeHHMA, CONpo-
THBNEHHH TENa 9ejoBeka
NpHY PalIHYHBIX YCJIOBH-
ax. crnocobax obecnede-
;{ym 3NneKTpoSe30NacHOCTH

ezl Conepxasie Templ

v
Tewma3.7. JnekrpobesonachocTs Ha CTPOMTENbHbIX MAOWANKS X

DeficTBre 3nekTpHueCKOro Toka Ha yenoeka. Onachere
SHBYCHHA TOKA Ji HaNpAXEHHS, COMPOTHBNEHHE TeNa YeNoBeka
NpH pas3mITHLIX YCAOBHSDX.

Texuuueckite cnocobr obecneyenus 3nexTpobesonacHo-
¢TH: 3AMMTHOE 3a3eMJIEHHE K 3aHYJIEHHE, 3NeXTPHYECKoe
(ranvpannyeckoe) pasmenenue ceTel, HcnonelosaHHe Geao-
NACHOro (Manoro) HanpaKEHHS, RIONA LKA TOKOBENYLUMX Yac-
Teh obopynosaHus (paboyas, HAOTIONHHTENLHAR, YCHJIEHHan
HBOMHux ), UCNUMBIOBAHKHE OrPALHTENIbHEIX YCTpO#cTB, CHIHa-
NH32LMH, 6NOKHPOBKH M Jp. OcobeHHOCTH BX TIPUMEHEHHA.

Knaccuouxaims ycnosu#t paGor no crenenn 3nexrpobeso-
nacHocTH (6e3 moBmImeNHOH ONECHOCTH NOPAXEHHR INEKTPH-
HECXHM TOXKOM, C NOBLIUEHHOH ONacHOCTHIO M 0co6o onac-
nite). Knacengnrkauns 3NEXTPOYCTRHOBOK TIO HANPMKEHHIO.

MNonsrie 0 TexHMYECKHX H OPrEHKIALMOKHBIX Mepax, obec-
neunBalomyx Gesonacnoe senenne pabot mpy 3XCONyaTauuu
31€KTPOYCTAHOBOK.

3alMTHREIE CPEencTBE, HX HA3HaYEHMEe, BHABL, 06nacTh npH-
MeHeHHA. TloBepka M KCnbITaHUe 3aLIHTHBIX cpencts. [pemy-
NpelnTeNLHblE NNBKAThI.

Cnocobk! ocso6oxknenns yenosexa OT neAcTeHA Toxa. Oka-
JaHHe NOBPa4eOHOR NOMOLM NPH NOPAXKEHHH 3MEKTPHYECK M
TOKOM

e Peaynbrar

—_—

7

- Brickasvieaer o6ugee
CYXIOEHHE O AeHCTBHH
3NEKTPHYECKOTO  ToKa |
Ha Ye/loBeKa, OnacHbIX
3HaYEHHAX TOKA M Ha-
NPOKEHNUS, COTPOTHRNE-
HWH Tena yenoBeka npy
DA3NHYHBIX  YCNOBMAX,
cnocobax obecneyenus
3nektpobesonacHocTy




[IPUMEPHBIM TEMATHYECKUH MJIAH

Pasnen, rema

KonuvecTso vyacon

B ToM ynene

]

Beero | wana6opatop- | na MpakTiye-
Hbie paboTel | ckue paboTbl
1 2 3 '
Ssepenne 2
Pasnen |. Obwan anecrporexunxa 62 22
I.1. Dnexrpuuecroe none 2
1.2, 2nexTpHyecicie uenyu NocToRNHOTO TOKa 10 4
J.3. DnekrpomariieTam 4
I.4. OrxoasHsie InexTpUYeckHe yenu nepe- 12 9
MEHHOro TOKA
1.5, Tpexdazknic anekTpuyeckue 1eny nepe- 7 q
MCHHOrO TOKA )
1.6. IneKTpuyecKHe HIMepeHHs 1 npHubopol 4 2
I.7. TpancopmaTops 4 2
I.8. DnexTpiyeckHe MalwiHL! NEpeMeHHOro Toka 6 2
1.9. DnextpHucciHe MAaWHHBI MOCTOAHHOIO ToKa 8 4
Obazamenwuasn koumpononan paboma No | !
[.10. NMonynposonxrmkosie npHOOpsLI M yCTpoii- 4
cTBa
Pasuen 2. 3nexrpoobopynosanne cTpon- 14
TeSibHbIX NMAOWAA0IK
2.1. AnfiapaTypa ynpaBnsHis o 1aulHThl 2
2.2. OcHoBbi 3NeKTponpHBoAa 4
2.3. DnexrpoobopynoBatite CBapOYHLIX YCTaHOBOK 2
2.4. JnexTpoobopynosaniie CTPOHTENLHLIX Kpa- ]
HOB H NOABEMHHKOB
2.5, OnexrpudHunpoBanHble PYYHbIE MalUHHBI H 2
INEKTPOHHCTPYMEHT '
2.6. Diexrponporpes GeToHa 1 3MEKTPOOTTaH- 2
BaHHe rpyHTa
2.7. YnnoTHeHue 6eTOHHOM cMecH 1
Peagen 3. Inetpocnabucenne crpon- 22 6
TeNALHbLIX NAOWAROK
5.1, Merounniu anexTpocHad wens CTPOHTENb- ]
3.2. DrieKTpHYECKHe CETH CTPOHTCMLHLIX T1AOLBLOK 2
3.3. Onekrpuveckoe ocsewerme Ha CTPOHTENS- 3
HbIX N10LAaAKaX
Obasamensnas konmpoabnas paboma Ao ? !
3.4. 3a11MTHOE 3a3eMAeHHe | 3aHyYNEeHHE Ha 2
CTPOUTENLHBIX MAOLLAAKAXN
3.5. Y4eT u akoHoMuS INEKTPOIHEPTH 2
3.6. IpoekTipoBan ke nexTpocHabikens 8 &
CTPOHTENLHLIX 110LWALOK
3.7.2nexTpobesonacHocTs Ha CTPOHTENABHBIX I
nnowankax
Wrtoro] 100 22 6




IMPHUMEPHLIE KPUTEPUU OUEHKH

PE3YJITATOB YYEBHOW JESTETBHOCTH YYAIIHUXCH

f

OTtMeTKA
B bannax

Mokasarenn ouenxn

|
(omun)

Y3HaBaHHe oTaensHELX 00BEKTOB HIYYCHIg NIpOrpaMMHOTro yYebHoTo Mare-
PHana,  mpenvaBNENHEIX B roTOBOM BHIE  (bakTOB, TEPMHHOB,
MORATHHA, onpenenequt i . I.). HanHuue MHOTOYHCNEHHBIX CYIIECTREHH bx
OwWHOO0K, HCTIpaBAseMbIX ¢ HENOCPEACTBENHOM NOMOLIIbIO Npenopasarens

2
(nBa)

Pasnuuenne obwexros H3YYCHHA NpOrpaMMHOTO yweGuoro MaTepuana,

NPEABABNEHHBIX B FOTOBOM Bife (dbakToB, nousTi M 1. A.), ocymecTanenne
COOTBETCTBYIOUIHX MPaKTHYECKHX AeACTBHI; Hamnyne CYILlECTRERHBIX: OLUIK-
box, Hénpasnsembx ¢ HEMOCPEACTBEHHOH HOMOIIBIO npenonasareis

(TpH)

Bocnponssenenne (¢iparmentapnuii nepeckas i ﬁépe‘f{m‘:ﬁéuihe) YacTH npo-

TPAMMHOr0 MaTepHasia o' MaMATH (OCHOBHbIX BEAHYNR, Xapaxtepusyronmx
SNIEXTPHYECKOE NoNe, OCHOBHBIX INEMEHTOB JMEKTPHYECKO LieriH H T. 1)
OCYLIECTBNIEHHE YMCTBEHHEIX H NPaKTHYECKHX AeHETBHIE no obpasuy; Hanu-
HHE OTUENLHbBIX CYMIECTBERHBIX OUIHGOK -

4
(yeTeipe)

Bocnpoussenenne 6Gonpueii HaCTH TNporpaMMHOro yuebuoro Marepnana

(Omiscanme ¢ anementamu obbacHenHs 3axonoB Oma, Kiipxrogi, coemnne-
HHR JNEMEHTOB H T. 11.); NPUMEHEHHE 3HaHU{T B 3HaKOMOWH ch‘ryi«inﬁ'}; 110 06-
pasuy (pellemue npocTefitux THNOBBIX 34fay, OCHOBBHHEIX Ha 3akOHax
NEKTPOTEXHUKH, K T. 4.); HANHYHE €XHHUYHbIX CyLUESCTBEHHBIX OLINE0K

(naTs)

OcosnanKoe Bocnpou3BéneHne Gonnmen Yacti Tip

‘NPHHUKNA JeACIBHA U T. 1.); UPHMCHEHHE SHAHUM B SHAKOMOH CHTyaunu no

OLPAMMHOrD Y4e6HOMO

MatepHana (OnucaKHe areKTpHYeckoii uenu; ¥iMepeniix 3NEKTPHYECKUX Be-
JIHYHH, OMHcaHue ycTpoitcTna SNEKTPHYECKHY Maiunm ¢ obBacHEHITEM

obpasuy (sbuiBnenne v3aumocesy 3TEKTpHYUEECKiX ABIEHHH); HaHYKe He-
CYWIECTBEHHBIX OLIHE0K : ‘

(wects)

Tonnoe 3uaune W ocosnanmoc BoCHpon3BenEHife BCEF0 NporpaMmHoro
y4uebHoro Marepnana; pnamenme NPOFPaMMHBIM yYebRbIM MaTCPHAIOM B
3HAKOMOH CHTYaURH (OMHCaHHe H 06BACHEHHE ocobeniocTel ofHO(aIHLX
3NEeKTPHYeCKHX ueneii NEPEMEHHOrO TOKa: Tpexdasunix ITEKTPHYECKHX Ue-
NcH MEpEMEHHOro ToKa; 060CHOBaHHe MPYHUMNA neRCTBHRA Tpancgopmaro-
POB, SIEKTPHYECKHUX MALLHH NOCTOSHHOIO H NEPEMEHHOr0 TOKA U T. A., Bbl-
MoNHeHne 3anaHuH no obpasuy, Ha ocHope NPEANHCAHHA NpPH pélteHuy 3a-
A4, COCTEBJIEHHH 3/IEKTPHYECKHX CXEM M T. B.); HAHYHE HECYINECTBEHHLIX
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YKazanus K BHUIOJHEHUID KOHTPOJIBHBIX
B RaGopaTopHeix pafor

Kaxpana KOHTpOssHAS pabota no obuiel SJIEKTPOTEXHHKE  COTEp Rt
weTeipe 3anavd. Bapuantul nua xawgmoro yuamerocs MHIHBHAYaMbHEE, Ho-
MEp BAPHAHTA OTIPEALAAETTA NBYMS IOCACAHHMH II(DPAMH HOMEDA JHYHOTG

nera (wiopa) yuamerocs. Hanpuwmep, ecnu HOMepa JnuvdelX gen 19,00,
13857, 70 HOMEpa BapHAHTOB 341aY COOTBETCTEEHHO Synyr: 19, 00, 57.

B rabur. | yuawmfics waxoqur AJIA CBOETO BApHAHTA HOMEpa 3afay, KOTopbLie
OH AOJIKEN PeIINTS B KORTPOIBHLIX pabortax 1 u 2. ITycTs Homep snuHoro me-
A2 yyaweroca 512, B Taba. | yuammitca maxomut HOMepa 3afa4, KOTOpPhie
Oil [OMIMEH PellTh U0 Bapuanty 12 B pabote 1—1, 2, 4, 6, Has BTOPOI KOH-~
TPOABHON paGoTel yualHics BOHpaeT HOMepa 3ajau: 2, 9, 19, 28,

Eciik HOMEp NHUAROTG Hena BRIDAMAETCH ONHO3HAYHON uddpoir (ot i
£O 2}, TO Tepen Hel HYKHO HANHCATb HYJb, NOC/E Hero BuIOOp YCI0BHA M
BapuakTa NPpOH3BOAMTLA OOHIYHEIM crocoBom, Hanpumep, yuamutics, wichp
KOTOPOrC 8, TPHANHCAR C/IeBa Ky, BEIOHpaeT papuant 08. Briop Bapmantos
AnA TPeTbeH KOHTPOJABHON paBoThl onpepessercs ABYMSA TIOCJAEAHHMH Uud-
pamMu wehpa yuauierocs.

3a5a4H, BEIMOJHEHHEE HEe MO CBOEMY BADHAHTY, HE 33CUMTHIBAIGTOR &
BOSBPALIAKTCH YYAIHEMYCH,

Kontponenas patora BLINOMHSIETCA B OTHENbHON TeTPaiH, MKeJarenb-
HO B KJACTKY. YC/IOBHR 33529 CHefYeT HepeNuchHBATh MOAHOCTHIG., Heod-
AUMHMO OCTABMIATE NONA WHPHHOH 25—30 MM 1/ 3aMeuauHil peneHsenta,
4 B KOHUE TeTpamn 2-—3 CTPaHHUR LIS PeleH3HH. Crpanuub terpasyu o6a-
STENRBLHO NOJIKHD! ObiTt MpOHYMepoBaubl, RODMYIIb K pacyerh MUWYT 4en-

o

;



Ta6nwua 1. Homepa sapuantos u 2akaw pns KOHTHOMbHBIX paGOT

I u 2
S| Howmepo 3];:!151]2;.‘1 p:;%%T?Oli__Tpofog- S Hownepa sa:i?: §2301¥0H1'ponb.
Bapn- : BADH- )
ekl Ne 1 Ne 2 i Ne | No 2
01 I; 2, 4; 5 I; §&; 37 152, 4; 11 | 5; 14;
02 I; 2.4, 6 2; 9: 38 1;2;4; 12 [ 6; 15; -
03 I; 2; 4; 7 2; 10; 39 1; 2;4; 13 | 6; 16;
04 1;2:4;8 |3; 11: 40 | 1;2,4; 14 | 75 17
05 1; 2, 4,9 | 4; 12; 41 1,2,4,5 1, 8
06 | 1;2;4; 10| 5; 13; 2 | 1;2,4,6 |29
07 1; 2; 4; 11 ] 5; 14; 43 1;2;4; 7 2; 10;
08 1; 2; 4; 12 | 6; 15: e 1,2;4; 8 1 3; 11,
09 | 1;2;4; 13| 6; 16; 45 | 1;2:4;9 | 4; 12
10 1; 2, 4; 14 1 7, 17; 46 1, 2; 4, 10 | 5; 13;
1V | 1;2;4:5 | 1; 8; 47 |1, 2; 4; 11 | 5; 14;
q9. 1. 24,6 | 2;9:; 48 152, 4; 12 | 6; 15;
i4 | 152,48 |3 11; 50 | I;2;,4; 14 1,7, 17
15 1; 2;4; 9 4; 12; - 51 l; 3; 4; 5 l; 8;
16 13 2; 4; 10| 5; 13; o2 1;3,4,6 |29
17 | 1,92 4: 11| 5 14 53 | 1;3:;4;7 | 2 10;
18 152, 4; 12| 6; 1§; 54 1; 3;4; 8 3; 11;
19 1; 2; 4; 13 | 63 16; 55 1; 3; 45 9 4; 12;
20 1; 2,4, 1417, 17; 56 1; 3; 4; 10 | 5; 13
2] (g T clo & A g B | B 1, 3; 4; 11 | 5; 14:
22 | 1;2:4:6 |2 9; 58 | 1;38;4; 12 | 6; 15
23 1;2:4;7 |2 10; 59 1; 3; 4; 13 | 6; 16;
24 1;2;4;8 | 3; 11, 60 13 3;4; 14 | 7; 17
25| 1;2;4;9 | 4; 12 61 1;8,4:5 [ 1;8;
26 1; 2; 4; 10.{ &; 13; 62 1;3;4; 6 2: 9;
27 1; 2; 4; 11 | 5; 14; 63 18,4, 7 | 2, 10;
28 I; 2; 4; 12| 6; 15; 64 l1; 3; 4; 8 ST
29 | 1;2;4; 13| 6; 16: 65 | 153 4;9 |4 12,
30 1;2;4;, 147, 17; 66 1;3;4; 10 | 5; 13;
31 12;4; 56 | 1; 8 67 | 1;8;4; 11 | 5 14
32 | 1;2;4;76 |2 9; 68 | 1;3;4; 12 6; I5:
33 I4 25457 | .2; 10; 69 1;3;4; 13| 6; 16;
34 12,4, 8 [ 4; 11; 70 1;3;4; 14 | 7, 17;
35 iy 2 s @ 1| da il 71 1;3;4;,5 | 1; 8
36 | 1;2;4; 10 5; i3, 2 | 1;3;4;6 |20




T podonoeriue masy. {

HoMep Homepa 3:]',2[]2;(‘{ lsﬂaﬂﬁfé);(OHTpo-ﬂb- HOMEP [‘]OMED& i]ﬂbﬁ(;qp,gggrl(OHTpOHb‘
BapH- BapH- _
digd Ne 1 Ne 2 arra Ne | N2
' I

73 I; 3; 4, 7 2; 10; 87 1,3, 4; 11 |5, 14;

74 1; 3;4; 8 3; 11; 88 1;3;,4; 12 | 6; 15;

75 1:3,4:9 4: 12; 89 1, 3; 4, 13 | 6; 16;

7% .| 1,3;4; 10 | 5; 13; 90 [;3,4;, 14} 7: 17

77 | 113 4: 11 5; 14; 91 1;3;,4; 5 l; S;

78 1, 3;4; 12 | 6; 15; 92 1;3;4: 6 2; 9

79 153, 4; 13| 6; 16: 93 1,34, 7 | 2. 10:

80 1,34, 147 17: - 94 i; 3:4; 8 3; 11;

8t I;3;4; 56 1; 8; 95 1; 3,4, 9 4; 12;

5% [;3;4: 6 2, 9; 96 1,3, 4; 10 | 5; 13:
- 83 13,4, 7 2; 10; 97 1,3, 4, 11 | 5; 14:

84 1; 3;4; 8 3; 11; 98 i1;3;4; 12 | 6; {5;

85 l; 3;4: 9 4; 12; 99 1,3, 4; 131 6; i6:

86 13,4, 10 { 5; 13; 00 L, 3,4, 147,17

HHTAMA, 2 4EPTEXH H CXeMbl BHIMOJIHSOT KapaHaawoM, Ha rpapuxax ©
BEKTOPHAIX AHATPaMMaX YKasblBaloT MacwTal. Peiuenpe 3apa4 obA3aTeNbHO
BeAyT B MesxnynapogHoit cucreme equHu U (CH). Brluucienna C/eAVEeT Bbl~-
MOJIHATL C MOMOLIBIO JIOrap HMUYECKO JHHEHKH WK S/IEKTPOHHOIO MUK O-
KaJlbKyaATOpa.

Tocsre nonyuenus PaGoTHl ¢ OUEHKON M 3aMeyYaHH My NDencAaBaTe s
HaL0 KCOpaBHTL OTMEYEHHbIE OUIHGKH, BBITOMHHTE BCE ero YKa3aHHf u nos-
TOPHTb HEAOCTATOYHO YCBOEHHBIIT MaTepHas. Ecan KoHTposbHas paboTa no-
Jy/1a HeyNOBIETBOPHTENLHYIO OLEHKY, TO yualHHca BbINOJIHSAET e¢ CHOBA
o CTapOMy WM HOBOMY BApHaHTY B 3aBUCHMOCTH OT YKazauuil peued-

CHT2 M HTNPABJASET HAa MOBTOPHY O NpoBepKy. B cnyuae Bo3uMxHOBeHwu s
3aTPYIHEHHH NPU BLINOJHEHHH KOHTPO/IbHOH paboThl yuawuics foakeH 06-
PaTHTLCA B TEXHHKYM IJIS MOJNYYEHHS MHCbMEHHON K YCTHOR KoHCY/LTA-
UHA.

' JIaGopatopHbie pa6oThi BEIMOJMHAIOTCA B NMEpPHOL N1a60paTopHo-5K3amMe-
HaUMOHHO# ceccrH. K aThM paboram yyalHecsa DOMycKaloTCH Mocsae Coauy
BCEX KOHTpOJbHBIX paboT. Craya sKk3amenon paspewaercsi yyauumMcs, KOTo-
pbIe TOMYYH/IH MONOMCHUTENbHBIE OUEHKH 110 Beem KOHTPOJIbHBIM pafoTaM u
HMEWOT 3a4eT Mo J1abopaTopHbIM paboTam,



e |

nong?

3AIAHHE N 1

Pasnen 1. QOb6wasn SNEKTPOTEXHHKA

Tema 1.1 dnaexmpuseckoe  nose

ITonnatre 06 saexTpuueckom nome. 3
SneKkTpHYecKoe nose B AHSIEXTpHKE H noay
88pAA H SJIEKTPHUYECKAs EMKOCTb. SneXTpHy R. SnexTponson g-
ILTHOHHbIE MaTepRashl,

JIutepartypa. [1]; [2] G 1.1—1.8);
1,24; 1,26),

HEPrHA BHEKTPHHECKOFO no

LE®
NpOBOLHHKe.

}(onneucamp, ero
(4) anaan 1.11; 1.5, 1.20;

Jadayy y eonpocet dan camonposepku

1. HMsobpasure K&PTHHY saexr
HEUHOrO Sapsda. B kakom Ranpas
OTPHUBTeNLHEIA Sapsp, NOMelleRENA B Takoe noJe?

2, Kaxoe nosae HasnsaloT SJIEXTPOCTATHYECKH MP

3. Y10 rakoe Hanp si2keHHOCTh SAEKTPHYECKOIO nonn? Mueer JH sTa
BCJAHYHHE HanpabJieHpe? '

q.

, . » HMelonie-
ro poct [,7 M, 4 ero Horamu? OTtpeT 221 B

7.. Oafire onpenenenye noTeHunana. Buiaucapnre NOTEHUHEAL! anopa 1
CETHH SJEKTPOHHON. Nampy, OTHOCHTE/NIbHO KaTopa, ecan H3BECTHO, Y10 R
NENEHOCA 51eKTPOKA ¢ 3aprpon —1,610-1 K ¢ KaToAa Ha anop Tpefyercy



COBEPWNTL paboTy 4-10-17 I, ac KaTona na cetky 1,6.10-18 . O p.
per 250 B, i0 B. :

HOCTB? ]

9. Kakuwm 2apsaom obaapaer KOHIE€HCAaTOp eMKoCThIO 2 MED, ecay yg-
NpAXEHHE MEeX(AY eTro MaacTHiamy paBro 100 B? Otgre 1 2.10-4 K.

10. Hanwmmure hopMyay aas emkocTh NJI0CKOro KOHZeHcaTopa. Kak
H3MEHHTCA €ro eMKOCTb, ecay OJHOBPEMEHHO YMEHBWHTbL MIOWAAL NiacTiy
B 2 pasa, a paccrosnue MEXLY HEMH B 3 pasa? O 1B e 1 YBEJIHYUTCSH B
1,5 paaa. : :

11. Onpe,uenme €MKOCTh MJIOCKOTro KOHJleHcaTopa, ecan nJomans ero
NJacTHH paBHa 0,001 m?, PacCTOsiHHe MeXIY NMNacTHHaMy 0,1 MM, a oTHOCH-
TEJIbHAs  nH3JeKTpHuYecKas NPOHHLaeMOCTL paBHa 7,0. O T 5 o T 0,62 %
xX10-% @.

Ha JIaKOTKaHb TOMWIHHOI 0,05 MM ¢ OTHOCHTEJbHOH AH3IEKTPHYECKOA npo-
HHUaeMOCThI0, paBHOK 50? O T eT: 11, :

13. Onpegennre SHeprulo, sanacennyio s KOHJIeHCaTope eMKOoCTLIo
10 Mx® npn HalpseHWH Ha naactumax 100 B.OrtsBer: 0,05 Ox.

14. Tpu KOHZeHCaTOpa eMKOCTbIO 3, 6 1 2 MK ® COCNHHHJIK CHavyana pa-
PalJentto, a 3aTeM nocJenosatenbro. Bo CKOJIbKO pas H3MeHHJach . yx
obmas emxocts? O TBe T: I1 pas.

15. Tlosicunté spnenne NONAPHSAUMY H3/IEKTpHKa. Hovemy nonspu-
SOBAHHLIE aTOMBI OCNabAAT EHewHee noJse?

16. ITepeuncinte ocnopume THMBL  NH3JIEKTP HIOB: rasoobpasme:x,
KUAKHX W TEepabIX. KaKue u3 upx HCMOJIEZYIOTCA B SJIEKTDHYECKHX anng-
PaTaX H SJEKTPHYECKHX Marunnax)

17. Mpu ucnbitanuy s CTaHNApPTHOM pa3pafHNKe TpancdopmaToproro
Maca2 npo6oit Hactynua npu Hanpaxennn 25 xB. [Npunumas npoSHBH y10
HanpsoKeHHOCTh Aa18 Macaa 1000 xB/m, onpenennte PacCTosnue Mexay syex-
TPOLaMK paspspuuka. O Tpe T 2,5 cm.

- Tema 1,2, Saexmpuueckue yenu nocmoaHHoz20 moka

INneRTpHYeCKH# TOK B MeTa/l1aX, ero HanpasJenye. HUcrournxu ny-
TaHus. DleKTPHuecKas memn, ec OCHOBHEIE 3JIEMEHTH H yCNOBHEHE 0f502)4-
JEHHA, NpHMeH feMble Ha cxemax. Cuna MIOTHOCTE TOKa, ERHHUUBI H3Mepe-

AJIS yHacTKa uenu. SJeKTpHYeckoe COTPOTHBJICHHE H NPOBOXKMOCTD. Y e,
HO€ CONpOTHBJeHHe K YIeJIbHas NpOBOIHMOCTE. Pesncrop. 3aBHCHMOCTS
COTIPOTHBJIEHHS OT TeMNepaTypu. 3akon Owma 119 peels nerin. Pexknmbt pa-
6OTHI Lemi: ‘xonocTo KON, KOPOTKOe :amMbrkaHre, nepemennas warpyska,



pos. Tloteps Hanpssxenns s POBOAaX JIHKHH s/ieXTponepenayy y ,zionycm-
MBbIE €€ snaveHus. IlepBrifi 3akon Kupxroga, Bropoit sakon Kupxroga, ero
piMeHenye. [IoHATHE O pacueTe CIOMHBIX Lene. Pa6ora Hctounuxka p pe-
JKMME TeHepaTOpa M noTpeGHTess.

Jlabopamop nas paboma 1. Bupbl coeppnenyi; Pe3HcTOp OB,

Jla6opamop nas paboma 2. Onpepenenue TIOTEPH Hanp AXeHHyg u Mouy-
HOCTH B _npbBo,uax JIHHHH SJIeKTpone:peaaqH. '

Juteparypal [2] (52,1, 2.17, 2.19); (3], [4] (3amaun 2,1, 2.3,
2.4, 2,7, 2,16, 2.95, 2.28, 2.30, 2.42, 2.44, 2.51, 2.55, 2,67, 2.74),

3adayu y 80npocot Oan camonposepxu

l. Yro Haswipajor SMIEKTPHYECKHM TOXKOM? YKaXHre ero HanpaBJ/enue
B0 BHEUIHel H BHyTpeHheﬁ LernAX HCTOUHHKA snempudeckoﬁ SHEPTHH.

2. IlpusennTe APHMEpE! HCTOYHHKOB 3J1€KTPHYeCKOro TOXa, B KOTOpHIX
MEXaHHYeCKash H XHMMyecxas SHeprus npespalwaercs - p SJIEKTPHYECKyoO.

3, HauepTure CXEMY SJNIeKTPHYeCKOH uenn, COCTORIEA H3 ‘HCTOYHMKa
TOKa, BBIKJIIOYATeJIs, NpeAOXpaHHTeN el ABYX Jiamm, BKJIOYEHHBIX napas-

BEMHIMHLI, €CIH B Il NPOXOAHT TOK 2 A 4epes BHYTPeHHee ConpoTuBeiipe
©,5 Gm 1 BHewHee conpoTHBIenKe 9.50M? OrBer: 90 B, 19 B, 1 B.

9. MIMeloTcs nBa MerTounnka TOKa ¢ conporunnaennamu 0,1 y 0,5 Om. Ka-

BOft H3 HHX HYXHO BbIOpaTh, YTOGR! H3MEHEeHHe ToKa HaTPy3KH B MeHbwel
CTENIEHH CKasblBalloChb Ha BHAaYeHHH Hanp sXeHHs Ha ero 3aX<umax?

. 6. Hannwure 3akon Owma IS Beell uenn g AJIL ONHOrO ee yvyacrka:
BHEIIHETO M BHYTpPeHHero. B

7. MoxHo s CYHTATDb, YTO HanpsaxeHHe ya KOHUax xakoro-nu6o pe-

8. Hanummre dopmyIer pais OTIPEREJIEHH A CONPOTHBe U g NpOBOAHKH KA
I2Pe3 ero ylesNbHOE CONPOTHBJeHHE H SJIEKTP HYECKY 10 NpoBoAuMOCTE., Kag
EZMEHHTCH CONDOTHBJIEHHe NPOBOAHHKA npn OAHOBPEMEHHOM.yBeJIquHHH
&0 NJIHHBl B 4eThlpe pasa, a AMaMeTpa B npa pasa? Ot e T! OCTaHercs
EpeXxHuM, '

9, Has ONPEACNEHHS IJIHHB MeaHOro TDOBOAA KAaTYIIKH K Hej npu-
&ZOXXHJIM Hanpsxkenne 4 B y H3MEpPHAH TOK B lienn, KoTopui okasajycy pas-
Beg 0,5 A, AHaMeTp nposoxna 0,8 . Hafaure AJIHRY npoBoja, ecsu npoBo-
RHMOCTL Menn 53 M/(Om M%), O 1 e 1 213 wm. '

10, Hanuwyre dopmyns pag OTpEAeIEHHA MOLHOCTH, TEPREMOH B pe-



L5

aHcTOpS éonpomBneHHeM R, uepes xpaapar Toka CONpOTHBJEHHE, KBanpaT
HanpsMXEHHs H CONPOTHBJIEHMS; TOK H HamlpsKeHHe. ,

I1. OnexTprueckas neyb paccynTaya Ha BanpsaxeHnne 220 B n tox 5 A.
Kaxylo sHepruio mapacxonyer neus 3a 4 y paboter? Tlpuunmas croumocTs
I xBr-y, paBnon 2 Kom., ONpefeJiHTe CTOHMOCTL K3pacXOA0BaHHOI SHEePTHH.
Oreer 4,4 xBr-y; 8,8 xon.

12. Kakoe sBnenwe wasmisaior KOPOTKHM 3aMblKaHHeM pens? Kax aa-
WHTHTh UeNb OT TOKAa KOPOTKOTO 38MBLIKaHHf?

13. Hanumnure popMyay ais onpenenenus NOTepH HaNpsAXEHHS B Npo-
poiax. Hemy paBen K. n. 0. JTHHHM SJIEKTpOnepeaayd HanpspxenneM 220 B,
ecliH B Hell Tepsetca 10 B1? O tBe T 94,5% :

14. Buisepnre dopmyan nas onpeje/ieHHs OOLIero CONpOTHBIIEH KA leny
B BYX CJayyasiX: a) NOCJef0BATebHO BKJIOYEHH] peancropu Ry, Rj;, Ry,
R4; 6) napannensno Bka0ueny pesucropnl Ry, Rj; Rs.

'15. Tocnenosatensno BKAIOYeHBI TPH pesHucTopa: Ry=10 Om; R,=
=15 OM; R5=6 Om. HeMy paBHo o6uiee conpoTHBJeHHe nenu? Kaxoe nane-
HHE HaNpMKeHus GYLeT Ha TPeTheM Pe3HCTOpe; eClIH K Lemy NP HJIOXEHO Ha-
IpAXenne, pasHoe 62 B? Orse 31 OM, 12 B. ,

16. Pesncropnl, ykasaunbe B MpelByEM BONPOCE, COEAHHHUIN NapaJ-
JIEIPHO M BKJIIOWHJH B Lenb ¢ Hanp sxkeHneM 60 B, UeMy paBnO obLuee co-
OPOTHBJIEHME LENH H TOK BO BTOpoM pesucrope. O T 5 e T: 3 Owm, 4 A.

17. IIpe namnbr MomuocTio 200 1 25 BT, paccuntanHbie k3 HaTIpsKeH He
127 B, coennnnu NOCJIEN0OBATEJNbHO H BKJIOYHJIH B CeTh C Hanps)KeHHeM'
220 .B. Kakoit Hakan 6yner y kKaxno#t saMnu? OTge 71 HanpfiXKeHHe Ha
naMnax Uy=24 B; Uz=196 B, CeuelHe naMmnl MomHocTho 200 BT npak-
THYECKH OTCYTCTBYeT.,

18. Hanummure Q)opmynbx AJIs-3.1.C. HCTOYHHKE, paboTalouero B PEXH-
Me TNIOTPeOHTeNs H.B PeXXuMe resepartopa. Kakue Hanpapjends B sTux cIy-
928X HMEKT 3.4.C. H TOK B JIHHHH?

19. Chopmysupyiite BTOpO# 3akoH Kupxrodia nas 8aMKHYTOr0 KOHTypa
C HecKONIPKHMH 9.11.c. Kak B 5ToM ciyuae onpenensercs syak Ka){Jiofi 3.1.c.?
~920. Kakywo uens Haswipator csioxnoii? Kakue 38KOHBlI HCNOJB3YIOT AJ15
€e pacuerap '

21. Cnoxuasn uens CONCPXHUT 4eThlpe y3Ja H naTh BeTBeB. CKOMbKO
YPaBHEHHH LUIfl ee pacyeTa HYXKHO HamHCaTh Ha OCHOB3aHHH NepBOro H BTO-
POT0 3aKOHOB Kupxroda? O rBe T 3 no NepBOMY H 2 10 BTOpPOMY 3aKOHaMm
Kupxrodga. L Ly '

22, Onpenenute Hallp AXKeHHe Ha Harpyaxe npﬁ NMHTaRHH ee YeThpLMA
NOC/IEI0OBATENILHO COENHHEHHBIMH HCTOYHHKAMM C 9.4.c., paBHO® 6 B, n
BHYTPEHHHM conpoTuBaeHneM 20 Oum KaXAblH, ecau TOK B Lieny paeen 0,1 A.
OrseT 16 B. ' - :

23, HanuwuTe OpMYJIEl pas onpemesenys 3.g.c. GaTapen H ee BHyT-
PEHHEr0 CONpPOTHBJIEHHS NPH NOCJAEL0BATE/IBHOM M napajJeJbHOM cOelM-
HEHH X HCTOYHHKOB, = " : ' :



Tema 1.3, Srekrripomaz nemugy

MarnuTHoe nose 1 ero X&PAKTEPHCTHKH, 3aKO0H nosHorg ToXa. B3aumo-
NEHCTBHE MATHHTHOrO MOt d nNpoBOAHHKa c TOKOM, Snem-p‘omammﬂaa
crHaa.

Deppomaruuthole BELLECTBA H HX HaMarHHuHBanue, KpuBble Hamaryy-
4HBaHHA. HBaenue ricrepesuca, Iorepy SHEPTHH NpH rucTepesnce, Mar-
HHTOMSIKHe W MarHHUTOTBep Able MaTeprasbl. Matephanp ¢ Np AMOJIHHeE {iHOf}
NeTNIedl THeTepeanca M yx H(-IH_OJ].bSOL‘aHHe B H3MEpHTENbROY y CYETHO-pe-
Warnen TeXHHKe. : ,

Marsutias uenp. Snempomarﬂmbx H HX NpaKTHyecKkoe NpHMeHeH e,
Y DpoueHHbl pacyer SJIEKTPOMATKHTa. OeKTpoMarnwTHay HHAYKUH 51,
3.n.c., HHAYUHpOBaHHas B KOHTYype npH u3MeHenuy MarHHTHOrO nortoka,
clienjienHoro ¢ KoHTypom (bopmynnposka Mal(csé.rm.a). MNpasnno npasoi
PYKu. 3akon Jlenua. Hpeoﬁpas‘osaun‘e Mexannqegxqﬁ SHEPrHH B 3JIeKTp H-
yeckyio. ﬂpeo6pasoaa_}me SJIEKTPHYECKON SHeprum p MeXaHHyeckyw. Camo-
HHAYKUHA. 3.p.c, CaAMOMBAYKUKHH. MHAYKTHBHOCT. Oneprus MarHiTHoro
nons. BsawMmuas HHAYKUHA. B3auMmpuasg HHLYKTHBHOCTD, Buxpestie Toky
K HX NDaKTHYeCKOe 3Havyenpe. ,

Jtutepartyp a, (2] (§ 3.1—3.,18;; [4] (3anaun 3.1, 3.6, 3.8, 3,14—
3,17),

Sadayu 80npOCoL 9aR camonposepicy

1. Yto nasbiBaror MarHHTHBEIM noJsiem? HauepTure MarHHTHOe noJsie po-
KPyT NpAMOMHHEHOIO -NpoBOAHKKE ¢ TOKOM, KOJBUEBOro Toia H-KaTywkn
¢ TOKOM. ’

2. MNpusennre OTpenesieHHe OCHOBHBIX MATHHTHBIX BeqMYHy y px enn~
HAL H3MEDEHHA: HHAYKLHH, MarHHTHOroO rnortoka, HaNpAXKeHHOCTH, abeonor-
HOH MAarlHTHOH NpOHHUAEMOCTH, MarHuTHOj NpoHHUaemocTH, HaMaruy yy-
B210uieil CHJIbI 4 =

3. Onpenennre MariHTHBHIH notox B MarHHTONnpoBo e, nonepeuynoe ce-
JEANE KOTOPOTO paBHO 2:10~4 M?, a MarnyThag HHAYKUHA 0,8 Tn. O 1 g e o
1,6-10-¢ Be. '

9. BuisenuTe dbopmyay ans ONpeneNeNHA Hanp sxennocTH MarHHuTHoro
fiIGhA Ha OceBOA MHHuY KOJbUEBOH KaTyuriy,

6. Hanuwure popmyny, CBA3BIBAIOLLY 10 MarHHTHYlO HHAYKUHIO, Haq-
P R¥EHHOCTL H abcontoThyo MarHHTHy 0 NPOHHUaeMoCTp, R



7. Ha pacctossnn 20 m ot NpOBOAENKA C TOKOM MarnnuTHag HHAYKUMS B
BO3Ayxe paBHa 2107 Ty, Yemy papen Tox B NpoBonHuke? O T8 e 1: 2Q A.
Cm. dopmyny (3.9) na c. 78 yyebnuka [lonosa.

8. Onpegenure HHIOYKUHIO MATHUTHOTO Nonis, eciy Ha noMeutennmnj; g
TI0JIE TDOBOAHHK IMHHON |' M ¢ conporussiennem 10 Om, MpHCOSINKENH M K
HCTOUHHKY C Hamnp fXKEeHHCM Ha 3a)KHMax 50 B, peiictByer cuaa 0,5 H. O 1-
BeT: 0,1 Tn. - :

9. OT kakux Beanuny SABHCHT 9/1EKTPOMAarHHTHAR CHJa, AeHCTBYI0mAa g
Ha NPOBOLHHK C TOKOM B MarHHTHOM moue? Kak onpegenuts HanpaeiecHue
5T0Ji CuaIbI? B Kaknx emunn UaX BLIPAXAIOT BCe BEJHUHHE BXopsuMe B hop-
MYJy I8 3JIEKTPOMaTHHTHOR CHJIB

10. Kax GopMynHpyIOT H sanuckBalOT MaTEeMaTHYECKH 3aKOH NOMHOro
TOKa? _ : .

11. Onpenennre Hanp AX(eHHOCTE MarHUTHOro 10J17," co3paBaeMoro ka-
TYWOKOJ, HMetowel |00 BHTKOB, €CJIH uepe3 Hee NPOXOAHT TOK 15 A, a pouna
CpelHel CHJIOBOH JHHHK MarHHTHOTO nosis 2 M. O T8 e T: 750 A/,

12. Kakoe paspriaromee YCHAHe NEeACTBYeT Ha Kax el METp aJIOMHH e~
‘BOH 060J109KH ABYXXKHJIBHOTO Kabesis, eCNH 1O ero KHJIaM, HaxomswumMcg
Ha paccTosiHHH 10 MM ApYr oT apyra, TNPOXOIHUT TOK, paBHEI 200 AP Mar-

HavyepTure Ha4a/LHYI0 KPHBYI0 HAMAarHHYHBAHH A CTANH . ouemy ee nocaeg-
HHH yYaCTOK Ha3bBaioT YHaCTKOM MarHMTHOTO HachllmeHH 5P

14. Kakoi XapaKTep HMeeT nervis THCTEpe3HCa A/11 MarHHTOMSTKuX
H MarHHTOTBEpIbIX MaTepuaton? Kak saBucsT TIOTePH Ha rucrepesuc or
IJIOIaAH MeTaH?

15. Onuumre nopsigox PacueTa MarHHTHON LENH, eCJH 3agany ce Das-
MEPHl H MarsHTHHI NOTOK WM HHAYKUHA.

16. Ha cTanbhom MAaTHHTONpOBOJe MOMeleHa 06MOTKa ¢ YHCIoM BHTKOB,
paBubM 800, Onpegenute H2Ip AKEHHOCTD MaTHHTHOTO TOJS, eCAH ToK B
06MOTKe papen 2 A, a ninua CpeLAHeH MarHUTHON JHHHK cocrasasier 0,2 M,
OTBerT 8000 A/M. '

17. Chopmynupyiire IIPHHUHN 3JeKTP OMaTHHTHO HHAYKUHH. Tloveny
PR JBHXKEHHH NPOBOAHNKA B MarHHTHOM MoJe NIPOHUCXONHUT pasjiesieHye 3a-
PAlOB B NPOBOAHNKe? : '

18, Kak onpéAemin 3llayeHHe H HanpasJeHHe 5.14.C., HaBeJeHHON B
IPOBOHNKE, JIBUXKYUIEMCS B MalHATHOM Mosie?

19, Camouner ¢ PasMaxoM kpsuibep 20 M JIETHT .TOPH3OHTANBHO CO CKO-
poctbio 1800 km/4. Onpenennre HHLYKLHIO MarHHTHOFO noas Semin (ee
BEPTHKAMILHYIO COCTAaBASIOMYIO), ecJy PaSHOCTb IIOTEHLIMAJIOB MeXIY KoH-
IaMH KphuTbeB paBHa 0,5 B. OTg e 10 5:10—% Ta.

20. CcpopMym{pyﬁre 3aKkoH Jlenna. :

21. BuiBemuTe (bopmyny ans onpenenenns 5.A.Cc. B KOHTYpe NpH ero rne-
PEMELLEHNN & MaTHHTHOM TIOJe O yem rosopur S8HAK MHHYC B 9T0H dopmyse?



22. Onpenennre 3.1.c; B KaTyWKe C YHCIIOM BHTKOB 250, et npomuab-
BAIOWHMIT ee MarHHTHEIN TIOTOK pacTeT cO cKOpocThio (),0] BG/c.Orper
—2,5 B, L

23. TloscHuTe CYIIHOCTL sBMeHH CaMoliHnyKiiuK, OT Kaknx dakTopos
3dBHCHT 3,1.C. CaMOHHLYKUuK? Kakoe Hanpapienne umeer OHa NpH BO3Dpac-
TaHWH W y6BIBAHMM TOKa B nenpy?

24. Hatigure 9.M.C. CAMOHHAYKUHH © O6MOTK: ¢ HHAYKTHBHOCTBIO
0,1 T'n, ecan Tox B 06MOTKe PABHOMEPHO BO3PAcTAaeT CO CKOPOCTHIO 2() Alc,
OrBet —2 B. '

25. INoacuuTte npuHUKN BOSHHKHOBEHHS BHXPEBHIX TOKOB B CTaJIbHBIX
MArHHTONPOBONAX SNEKTPHUYECKHX MAlLHH H Tpauchopmatopos; Kakoe Baysg-
RIE OKASLIBAIOT 3TH TOKH Ha pa6oTy MamHi?

Texa. 1.4. Oonogasmsee SAEKMPIUHECKILE YENIL NePeMEnH020 moka

llepemennEll TOK, ero onpenesenne, Ileprox v yacrora nep<MeHHOro
TOKa. ' ' = '
- ®asa, HavanpHasg tdasa, cusur ¢as. Heifictyomue SHaYeHHA ToXa,
HaNpAXenna u s.xu.c. INonysenne cunycoupansuol 3.4:C. ¥YrioBas CKOpOCTh
H yrjonas uacrota, HsoGpaxenne cHHycoMmanmbHbIx BEJMUHH KPHBbIMH —
CHEYCOHAaMH H BpallalOWUMHCS BEKTOpaMii, Bekropras Iuarpamma,

OcobexHocTH Lenef nepemMenHoro toka. llens NIEPEMEHHOr0 TOKa ¢ gk-
THBHDLIM CONpOTHBJIEHHEM, Bekrophas AuarpaMma, KpHBEIE TOKa, Hanp sixxe-
Hua 1 MowHoctH, CpenHsas (aKTHBHAf) MOWIHOCTB. Uens nepemennoro TOKa
C MHIYKTHBHOCTbIO. BexkTopHas AHATpaMMa; KDHBBIE TOKa, HaNpsxeHus u
MOIIHOCTH. PeakTHBHOE HHIYKTHBHOE CONpPOTHBJIEHHE, Cperusn u maxcn-
MajbHas (peaKTHBHas) MomuocTy, llens TIEPEMEHHOTO TOKA G EMKOCTBIQ.

O6un#t cyyais MOC/IeOBATENLHOTO  COENMHEHHS dKTHBHOIO, HMHAyK-
THBHOTrO H €MKOCTHOI'O CONpPOTHBJIEHHI, Bektopnas JnarpamMMa. Pasnoe-
HHE HaNpSXKeNHH HA aKTHDHEe H DeaKTHBHEIE COCTaBJsoue, Pesonanc na-
NpsIJKEHHH, YCJIOBHE pe3oHaHca Hanp s2KeHH if.

OSwnit cryyay Napansie1bHOro CoenuHedH g 4KTHBHO-HHAYKTHBHEIX 1
€MKOCTHOTO CONPOTHBJIEHH I Bexropnas Anarpamma, Pasyoxenne tokop Ha
3KTHBHLIC H DEaKTHBHEIE COCTaBasiomHue, PesoHanc TOKOB, ycJioBHe peso-
HaHCa TOKOB. TeXHHKO-3KOHOMHYecKoe SHa4YeHHEe DeaKTHBHON MOwHOCTH B
SJIERTPHUECKHX cHeTemax, Hcnosbaoparne KOHIEHCATOPOB 1N Kommenca-
UHH peaKTHBHOM MOLUHOCTH. '

Jabopamopnas pabotna 3, Hepassernaennas nens TIEPEMEHHOTO TOKa
C aKTHBHBHIM CONMPOTHBJEHHEM M HHAYKTHBHOCThIO.

Jlabopemopras paboma 4, [apannenshoe coepnnenpe KaTyWwKH, co-
Aepallell aKTHBHOEG CONPOTHBJEHHe H nmyKTnBHocm, H KOHJeHcaTopa,
Komnencauus P€aKTHBHOH MowHOCTH.

JTnteparypa. {2 (§ 5.1—5.5; 6.1—6.12); [3], [4] (samaun Bl
9.4, 7.1, 7,11, 7.20, 7.22, 7.23; 7.27, 7.30, 7.31), ~



ersmresnEr

3adawu u sonpoce: dnn casonposepru

v

[. Kaxum o6pasom moxuo NOJIYYHTE 3.1.C. CHHYCOHAA/bLHO bopMBl ¥
OT KaKHX (HaKTOPOB 3aBHCHT ee 3HAyeHMed

2. Yro nasmBalor MPHOB@!HBIM, aMOIHTYINLIM W AefiCTBY oMM gHa-
JEHHAMHE NepeMeHHOro ToKa i Hanpamenns? K Kakum H3 STHX 3HaYeHH ] OT-
HOCATCHA CTaHRapTHBIE Hanpsxkenus 127, 220, 380, 660 B?

3. BoBenuTte saBucHMOCTS 4aCTOThl MEPEMEHHOIO TOKa OT YacTOThI Bpa-
WEHHA PAMKH M YHCJIAa Nap MOJIIOCOB MaLUMHEL.

4. Onpegennre nepuon n 1aCTOTy nepeMeBHOTr'0 TOKa, €CJIH YIVI0OBAs Yyac-
ToTa paBHa 314 pan/c. O T e 1: 0,02 ¢, 50 I'i.

5. Beipaxenus aas Mruosennnix 38HAUCHHMIT TOKAa H HANP SMEHHA HMeloT
BHA: {=14,2 sin (@f-11/2); u=169 sin (w?-1/2), Onpenenure MOKasaHH s
dMIEPMETPA U BONIBTMETPA, BKIIOYCHHBIX B 5Ty uens, OtBeT: 10 A, 120 B.

6. Yro HasbBajoT HauaJlbHEIM (Ga30BbLIM YraOM H yriioM ciBHra tas?
Kak onpepenuts yrox casrra gas Mexxay nsymsa 5.1.0:, NOJL3YACL HX BOJI-
HOBBIMY JHarpaMMamu? .

7. Kax onpenennth, xakas mus CHHYCOHJ@JIbHEIX BEJIMYHH OMNepexaer
no ¢ase npyryio?

8. HauepTHTe TPagUKH TOKa, HanpXKeHus, MOLUHOCTH H BeKTOpHYyIO
AHATPAMMY N1 UENH C aKTHBHBLIM conpotussienneM. Kakoii Bux nmeet 3aron
OMa ans takoii menu?

9. To xe, nia nemu c HHAYKTHBHOCTBIO; TO Xe, IJIf Leny ¢ €MKOCTbIO.

10. To xe, yns HEPa3BeTB/IEHHOM LENH C aKTHBHLIM CONPOTHBJIEHHEM,
HHAYKTHBHOCTBIO H eMKOCTbIO. Haueprture mna taxoit. nenn TPEYTOJNBHHKHK
HanpAXeHHH, CONPOTHBJEHHH W MouHoOCTe .

I1. B uem sakmiouaercs spremme Pe3OHaHCa Hanpsxeuui? Kaxomm
ero nocneACTBHﬂ?'Hoqemy TPH pe3OHaHCe HANMPFKEHHS HA KATYIKE H KON~
JICHCaTOpe MOryT NpPEBHILATh HANps)XKeHHe CeTH?

12. B uens nepemennoro Toxa BKJIIO¥eH PC3HCTOp C CONPOTHBJIEHHeM
R=10 Owm. Toxk H HalpsXerHe B LEMH H3MEHAKTCS MO BaKOHAM =
=28,25in 314 ¢, u=311 sin 314 wz. Onpefiennte noxasanus amnepMmeTpa,
EQJILTMETDA H BATTMETPA, BKJIOYEHHBIX B 3Ty uene. OTse T 20 A, 220 B,
4400 Br.

13. B uens npearinyuero NIPUMEPA BX/IIOYKMIH KaTYWKY C HHAYKTHBHO-
cteio L=0,01 Iy, Onpepennte ee HHLYKTHBHOe conpoTHE/ienre, O Tg e 1
3,14 Om.

14, Onpepennte CONpOTHBJIEHHe KOHAGHCATOPa eMKOCTBIO 5 MK D npn
1aCTOTe nepemMeHHOro Toxa 50 I'i. Ilpn xakoi wactore ero CONPOTHBJICH K
ymenownres B 10 pas? O T s e 1 637 Owm, 500 T

15. Koupencarop u SJIEKTPHYECKYIO JIaMNy COSAHHMJIN NOC/IE0BATEN b+
HO-H BK/IIOUHJIH B CETh NIEPEMEHHOr0 TOKa ¢ HanpsixenneM 220 B i vactorton
50 T'u. Kakyio emxocrs ROJIKEH HMEeTb KOHAEHCATOp, YTO6bl Jamna MOLHO-



ctbio 60 BT » Banpsxeny

8,3 Mk,

16. HauepTute BEKTODHY
AMHEHHH peaJibHOH KaTyKjy

17. Kax onpeneants Ttox g Hep

JIeJIbHOM COeHHEHHH CONpOTHBJIEK
18. Hanuwure YCJIOBH€ HacTynaeHns B
THTE 1113 TAKOTO CAYYas BEKTOPHYIO JAHarpa

W KOHNeRcaTop Ge3 noreps.

19. INouemy nosbiexie PeaKkTHBHON Mo
X 1eoOGXOAMMCCTH' YBeNHURBATE
Tpancgopmaropos?

20. Yro HasbBaOT KO3

21. Kakyio PEaKTHBHY

22. lpeanpustie not
peakTHBHy0 Q=800 KBap.
#Y10 PE2KTHEHYIO0 MOWHOCTE Q,
BOCTb KCHJIEHCATODHON GaTape

€ 127 B nwmena nopm

OneprocucTema 32

AMbiblE Hakan? O Tpe T

0 anarpammy uenm npwu napanjentHoM coe-
H KonheHcaTtopa Ges norteps.
A3BETRJIEHHOH YacTH Wenu
nit? ’

p¥ napan-

LENH De30HaHCa TOKOB H Hayep-
MMY. B.nenu peanbnas KaTylwKa

HIHOCTH ﬂOTpGﬁHTEJlﬂ NIPHUBOAHT
yCTaHOBJ]eHHy}O MOIIHOCTb FEHEpaTopOB H

buurentoM peakTiBhof MOIIHOCTH?

10 MOLIHOCTE HAa3hLIBAIOT ONTHMaJbHOM?
pebiaser akTuBHYIO MomHocTe P=1000 kBt u
A3€T NPEATNPHATHIO ONTHMaJ k-
=300 xBap. Onpenenute Heo6X0AMMY10 Mo~
H L1 BBINOJIHEHHS Tipefrnucanyy SHeprocu-

B;f.:." gm g{:" 8?4 3allanue Onpenennte OteeTn
] 3| 6| 2(7=10 47 z, Uj cosg;l z=5 Om; U=50 B:
S; P; Q cos ¢ =0,6;
S= 500 B-A;
P =300 Br;
Q =400 pap
2 81 4110 8S=640B.4 z; /; U: z2=10 Om; /=8 A;
teo; P, Q| U=80 B; tgp=
= —0,6; P=512 Br;
Q=-—384 Bap
3 [12120) 4/ P=192Br| 2 7; U; | 2—90 OmM; /=4 A-
Sing; Q; S | U=80B:; sin p=0,8;
' Q=256 pap;
S=320 B.A
4 6| 412 U=50 B z; 1; cosg; =10 0Om; I=5 A;
S; Q; P tos@=0,6, S=
= 250 B-A;
P= 150 Br;
= —200 Bsap




crembl. Yemy pameH KosbUUHEHT peakTUBHOM MOWHOITH o YCTaHOB KA
GaTapeu KOHAEHCATOPOB W MoC/ie ee ycTaHOBKKM? O T8 e T 5=2500 «nap;
tg 9=0.8; tg ¢,=0,3.

23. st HepasBeTBJIERHOl UEMH MepemMeHHOro ToKa, cofep maweii ak-
THBHOE, WHAYKTHBHOE H eMKOCTHOE COMPOTHB/EHHS, ONpelestTe BEJIHUHHBI,
yKaz2HHble B TabJIHUE BApHAaHTOB. -

24. Ilns pa3BeTB/IEHHON LEMH MEPEMEHHOro TOKa, cofepaliei ABe
Napaj/iejibHbe BETDH, ONpeAeNHTb BeJMUHHBI, YKa3aHHblE B TabRuUe Ba-
PHAHTOB.

Tleppan BeTBb I Bropas sersb
Bapi- : Onpene-
aHT g;{ X(Iji[ xg}; g:,; xéil xgz 3anano AHTH OTeerss
I 6|8 | —|—|[—=10|U=100B ISR PY ly=1,=10 Ay
P; 5 P=600 B’I‘,
S; 1 = —200 Bap}
S=0633 B-A;
/=06,33 A
9 D) == = = | = 8 11;=8 A | U; Iy U =48 B,
iy 2 1,=56 A:
Q; S [ = 10 A;
P =384 Br;
Q = —288 Bap;
S5=480 B.A
3 | —1 5| —| 3|~ 4|P=152BT 1y, U; [1=8 A;
15; Q; | U=40 B;
SEN [,=8 A;
Q =64 pap;
§=202 B.A;
=505 A

Tema 1.5. Tpexgpasnot yenu

CpaBHenne oaHodasHOM u TPeX(}a3HOH CHCTEM MepeMeHHBIX TOKOB, [e-
HepHpOBaHHe TpeX(hasHOH 3.1.C. YetoipexnpoBoanan Tpexdasnan cucrema
NMpH COEAHHEHUH OOMOTOK reHepaTopa u nmoTpeGHTe/el B 35e31y. PasoBble u
JIMHEHHble HanpSMEeHMsl TeHepaTopa M notpebnrens. CooTHoweknne MMy
$a30BBLIMH M JIMHEHHBIMH HaNp SXKEHH IMH. PaBHOMepHaR W HepasHOMepHas
Harpy3ku. Pa3oBble U JHHEHRHblE TOKH. BexropHas auarpamma Hahpﬂmeﬂnﬁ
H TOKOB, HeATpanbueblit (Hyaesoit) NPOBOR K €ro 3HayeHie,



CoeniiHeHHe OOMOTOK TeHEpaTOPa B THEYTONbHIK, HEAOCTATKH 5TOTO COoe-
anHennsi. CoeLlunenne norpebytenell B TPEYroNbHHK. 3aBHCHMOCTL MEK LY
(pa3OBLIMH H JINHEHAHBIMH TOKaMH. Bekrtopnas amarpamma HanpsKeHMN w
TOKOB. MoumHocTs Tpexdasnoii uenw NpH COelMHEHHK norpebureneii B
BBE3AY M TPEYroJbHHK.

Jlabopamopras paboma 5. Wccnenobanue paboThl TpexdasHOH Lenu
NPH COELHHEHHH MOTpe6GHTelel 3HepTHH (1aMn HaKaJMBaHHA) B 3BE3NY HJIH
TPeYFOJbHHIK.

Jnmrteparypa. [2] (§7.1—7.5); [3], [4] (3amaun 8.1, 8.5, SRS
8,10, 8,14—8.16),

3adauu u eonpocer Oas camonposepku

1. Kakumu npenMymecrsamu obsapaer TpexdasHas cHCTeMa nepen
OIHO(pa3HOH? .

2. Kar nonyunth Tpexdasnyio cucreMy s.n.c.? Kake CTaHJap THhlE
HanpfXKeHHs HCNONb3YITCA RIS TpexdasHHIX Lenel? '

3. HauepTHTe CXeMEl HeCBS3aHHOM M CBA3aBHOI CHCTeM; LJI CBSA3aHHOH
CHCTEMbl — TPH COEIHHEHHH OGMOTOK reHepatopa H notpeOHTeNs 3Be3noi
U TpeyroibHHKOM. IlokaxuTe Ha exeMe (hasHble M JIHHejiHbIe Hamnp syKeHH s,

4. IlpuBenuTe COOTHOWEHHS MeXLY DasHEIMH H JIHHeHHBIMH Hanpsxe-
HHSIMH N TOKaMH NpPH COEAHHEHHH 3BE3JOH M TPeyrOJLHHKOM.

5. Kaxpasn ¢asa o6MOTKH Tpexdasnoro SNEKTPOLABHIraTeNsl pacCyHTaHa
Ha Hanpsaxenue 380 B. Kax cnenyer coennnuts 06MOTKH NpH JHHERHOM Ha-
npsxeHud cetn 380 m 660 B?

6. Tpu ONMHAKOBbIX Pe3ncTOpa COEXMHHIM 8BE30H H BKJIOYHAH B CeThb
C JIiHeHHbIM Hanp axeHreM Uy, . 3aTeM Pe3HCTOPH! COEAMHHUJIH TPEYIOM bH H-.
KOM ¥ BKJIIOUHJIH B Ty e CeTh. BO CKOIbKO pa3 H3MEHHJNCH JHHeHbIE TOKH
NpH TaKOM NepeKJIouYeHHH pesuctopoB? O T B e T: B 3 pasa.

7. B XaKHX clIyYasx npHMeHSIOT YEeTbIpeXnpOBOAHYIO cHCTeMy? KakoBa
B HeHl pOJIb HYJIEBOTO NpOBOAA?

8. K TpexdasHoli cetn ¢ nysesbim IPOBOAOM NPHCOENHHEHA HeCUMMeT-
pHuHas Harpyska: B ¢asy A BXJIOYEHB! aKTHBHOE CONpOTHBJIEHHE R 4=
=6 OM H MHAYKTHBHOE x; ,=8 Owm, B hasy B — eMKocTHoe CONIPOTHBJIEHHe
xcg=05 OmM, B ¢asy C — akTuBHOe conpoTHBieHHe Rp=10 Om. Harpvsaka
coelrHeHa '3Be3Nioi. JIunelHoe Hanpskenue cerw Unon=380 B. Onpege-
JHTE JIHHEHHblE TOKHM, HauepTHTE BEKTOPHYIO InarpaMMy, H3 KOTOpOH rpa-
HYECKH HaHAHTEe TOK B HYJleBoM npoBoge, O TB e T 14=38 A; Ig=44 A;
Jc=38 A; I,=47 A.

9. HauepTuTe B Macwrabe BeXTOpHYIO AHarpdaMMy Hanps>XeH”il Hu To-
KOB NOTPESHTEN: NMPH CHMMETPUUHOM HATPY3Ke M COEAHHEHHM TDEYTroJs bHH~
koM. M3 quarpaMMel rpaduuecks onpepesnTe auHeiiHbe TOKH. [Norpe6utens
B KaXN0oH case COACPXKHT aKTHBHOE CONPOTHBAeHMe R=4 OM K HH,IL}'KTHB’Hoe
x1=38 Om. JInHeliHoe Hanpaenie ceTH Unow=220B, OTBeT: /4=76 A,



10. ITouemy B Hyseno# nposox He Pa3peliaeTca ycraHasaupaTy npe-
ROXpaHHTeNb? SIBNACTCH s aBapHilHBIM PeXKMOM 00pbLIB HyseBorg npo-
BOAa DpH COEAHHEHHH TpeXa3HOro reHepatopa u noTpebyuTeNns: a) npu cyy-
METPHYHOH Harpyske; 6) npu HEeCHMMETDHYHOH Harpyske?

I'l. Kak onpemenuts dKTHBHYIO, PEAKTHBHYIO H NOJHYIO MOWIHOCTH B
Tpex¢pasroi uenu npu CHMMETDHYHOH M HECHMMETPHUYHOI Harpyskax?

2. Onpenenure 4KTHBHYIO MOUIHOCTL TPeX(ha3HOrO norpebutens, coe-
AHHEHHOTO 3BE3NOH, HMEIOWEre B KaX10# (ase aKTHBHOe H HHAYKTHBHOE CO-
nporusaenus. Ilosnoe conpoTusyieHne (asel paBHo 9 Ow, KO3 PHUHEHT
MOILHOCTH (asel cos @=0,7. Jlugelinoe Hanpsxenne cetn Uy,,=380 B,
Otrser 11,25 kBr.

Metopuueckue YKa3aHHS K BbIMOJHEHHIO
HOHTPONbHOH paGoThl

B kontpoasnyio pa6oty 1 Bxoast «BBenenue» u nato e, Ha temur 1.2,
1.4, 1.5 npenycmorpens Yerblpe 3ajayn. B tabu. 2 ykasaum HOMepa 3anay
K COOTBETCTBYIOWeH TeMe M HOMepa Ta6/HI C NAHHBIMH K 3THM 3afayam. Cxe-

Mbl H BEKTOpHLIe AHarpamMMsbl JOJXKHbI BBIIONHSATLECH C NOMOUIbIO HYePTEXHLIX
HHCTDYMEHTOB.

Ta6bnuua 2

L CLT Plarxn;e|~|oaaﬁne TeMbl Houepa Homepa
TeMbl : 3anay TabuHI,
— Beenenne — —
1.1 DJIEKTPHUECKOe ToJie ' — —
1.2 B.Hex"rpuqecxue.uenu [ICCTOSIHHOrO TOKA 1 3
1.8 OJIeK TPOMaTHEeTH3M : — —
1.4 Oxnnodasnele SJNEKTpHYECKHe Lenu nepe- | 2—4 4—8

MEHHOTO TOKa
1.5 Tpexdasuie nennu : o—14 7—16

Memoduueckue yrasanus pewenun sadayu |

Pewenne 310l 3anauy TpebyeT 3HaHMs sakoHa Oma AN BCeH LETH N
B yHaCTKOB, nepBoro sakona Kupxroga u METOAHKH ONpeaesNeHHs SKBHpa-
JEHTHOTO CONPOTHBJIEHNS LEMH NpU CMelaHHOM COEAHHEHHH De3HCTOpOB,
Conepxanue 3anaun u cxempl uenes € COOTBETCTBYIOUMMH JAaHHBIMH NphBe-
AEHLI B YC/I0BHK # Taba. 3. Tlepen pewennen 3ajaqd pacCMOTPHTE THNCBOM
upumep |, |

flpumep 1. s CXeMDI, NpuBeleHHOR Ha puc. |, ONMpeneNIuTh SKBIH-
BANEHTHOE CONPOTHBJIERNE LeNk R 45, TOKH B Kam/JOM De3HCTOPe H Hanps-



xenne U gp, NpHIOKENHOE K 1eny. 3apaner conpoTusnenn g Pe3NcTopoB M
TOK /; B pesnctope R;. Kax uamenarcs toxu B Pe3ncTOpax Npu: a) 3amMeIKa-

HHH py6unvhnka Pl, 6) pacnaaenenny BCTaEKn npenoxpapureas [1p4?

B o6onx cayuasx nanpsixenye U a5 ocTaetcs Henamennbm.

Ry=15m
L

/?/ =50m = £ ‘ R]=50M R].jrﬁplw ”5=40/\f

Puc. 1

Pewmenune, 3apaua otnocures x TeMe «3JIeKTPHYeCKHe Leny mnoc-
TOfIHHOrO TOKa». Ilocse ycBoenus YCIOBHS 3afauy POBOJIHM MNO3TanHoe
PELUEHNE, NpelBapHTeNIbHO 0603HaUMB CTpeaKoN HanpaeneHne TOXa B KaXK-
IoM pesncrope, MHIeke Toka AOJI3K€H COOTBETCTBOBATh HOMEpY pesucropa,
N0 KOTOPOMY OH HPOXOIHT.

1. Onpenensiem o6uee CONPOTHBJIEHNE Pa3BeTBJIeHHs R,

R3. Pesncro-.
Pl COBAMHEHBI NapaJJielbHo, MO3TOMY

Nl Rsz‘ N 1510 = '
sza*R2+R3‘15+1o*GOM'

Tenepr cxema nenu npunumaer BHA, NOKa3aHHBIA Ha puc. |, 6.

2. Peancropnl Rgs v R COERAHHEHB! NCCJIencBaTeNLHO, HX obuiee con-
P 25 5 i
POTHBJAEHHE

Ri.5 5=R3 34-Ry=6-L4=10 Ow.

CoOTEETCTBYIOWAT cXeMa NpHEelena Ha puc. 1, e,



3. Peauctoptt Ry 3 5 1 R, cosnuiens Napakneasuo, ux ofuwee conpo-
THBJICHHE

- 10-10 |
3 4 5= :50M.
Ras4.0 10410
Teneps cxema uenn umeer Buj, npuseneHHbii Ha pue, |, e,

4. Haxoanm skeupasienTHoe CONpPOTHBJAEHHE BCeH uenu:
R.AB=R1-|—R2‘ 3,4,5=0+5=10 Om. (puc. 1, 4).
. 0. 34as cuny ToKa /4, Haxommm HanpsiXkeHHe Ha pesuctope Ry:
' Ug=/R;=5.10=50 B. _
IT0 Xe Hanp sXeHHe NPHJIOXKEHO K pe3ucTopam Rs, a1+ R; (pue, 1, 6). Tlo-
5TOMY TOK B pesncrope Ry’ '
U, 80
TRy R, 644
. 6.- Haxogum NajeHe HanpsIKEUHS Ha peanctope Ry
Us=1I5 Rg=5.4=20 B.
[Tosromy Hanpsaxenne na pesncropax R, s,
Uy, §=U,—Uj;=50—20=30 B.
7. OripegensieM Toku B pesncropax Ry # Rj: B
l3=U,, 3/Ry=230/15=2 A; I3=U;, 3/R3=230/10=3 A. _
anMe}lAﬂ'ﬂ NepBLIH 3aKOH K?npxrc'\’pa, HaXOAHM TOK B peaucmpé Ry:
li=Ilg4-Tg4-1,=24345=10A. |
8. Buiuncnsem nagenue Hanp AXKeHHA Ha pe3HcTope Ry:
Ur=1; R;=10.5=50B.

9. Haxozum namnp sixxenne Uap, npuioxennoe xo Beeit uenu:

Uap=1i R13=10-10=100B wunu Uap=U;+U;=50450=100B.
0. Ilpn BRAIOYeHHH py6uavurka P/ conpoTnesenue R; 3ambikaetcs

HaKODOTKO H CXeMa LlelH HMeeT BHA, NOXAd2aHUBIN Ha puc. 1, e. OkBuBaneyT-
HOe CONPOTHBJIEHHE LENH B ITOM clyuae

‘ R:43=R2, 3,4,5=90m..

[Mockonbky Hanp sxeHue Ugp ocraetcn pasubm 100 B, MokHO HafiTh
TOKH B pe3nctopax R, H R: '
I4=U 45/R4=100/10= 10 A ly= Uppl(Ra, s+ R5) = 100/(6+4) =10 A.

On;;e,qennm MajieHHe HaNpAKEHHA Ha De3UCTOpe R;

' Us=1I; Ry=10-4=40B;:
[TosaToMy Hanpsxenme Ha pesnctopax R, R,
Us, 3= U 45— Uy =100 —40 — 60 B.
Tenepb MOMHO HaliTh TOKK B pe3uctopax Ry u Ry: :
ly=Us;, 3/R,=60/15=4 A; Ts=U, 4/Ry=60/10=6 A.

=5 A.




Iposepnum NMPaBUJLHOCTE BBIYHC/IENHS TOKOB, HCNOJbB3YS NepBbI 3a-

Koi1 Kupxroga: _
[—_—12'-}-l3+14=4+6+ 10=20A.
Oxnaxo
= UAB/RZ, 5,4, 5= 100/5=20 A.

Takum o6pasom, 3apaua PElUCHa BepHO.

-11. TIpn pacnnaBnennn npenoxpanutess f1p4 pesuctop R, BHIKJIIOYaeT-
CS1 M CXeMa NpPHHUMEET ‘BHJ, NOKa3aHHBIN Ha pHC, 1, .

Briuncasem skempasnenthoe COTIPOTHBJIEHHE CXEMBI:

v __ p. Ra Rs — ].5'10 -
RAB—R1+m+R5—5+m+4—15 Owm.

Ilockonbky nanpsxenne U,p ocraercs HEH3MEHHBIM, HaXOLHM TOKH
Iy n Iy . ) :
: Ji=15=U 4p/R 45 =100/15=6,67 A.
Hanpsaxenne sa peancropax Ry R;
Us, =11 Ry 5=6,67.-6=40B.
Haxonnm Ttokn I3, Ig:
Iy="Us, 3/Ry=140/15=2,67 A: I4— Uy, s/R5=140/10=4 A,
- CymMMa 3THX TOKOB paBHa TORY Ji:
li‘=1§+19=2,67+4=6,67 A.

Memoduueckue yrasanusn k peweru 10 saday 2,8,4

OTH 3aa4H OTHOCHTCH K Hepa3BETBJIEHHEIM H Pa3BETBJIEHHBIM LIeNAM
nepeMesHoro TokKa. Ilepen nx pemennem H3YUHTe MaTepHaJs Ttem 1.4, 1.5,
O3HaKOMbTeCh C METOLHKOM NOCTPOEHHS BEKTOPHEIX AHarpaMM H paccMoOTpH-
T€ THNOBLIE NpuMepsl 2, 3; 4.

MNMpumep 2. AxTHBHOe CONPOTHB/IEHHE KaTywkH R, =6 Oum, HHAYK-
THBHOe x;=10 OM. TlocsesoBaTeNbHO ¢ KaTywKofi BKIIOYEHO aKTHEBHOE
conporusienne R=2 OM H KOHJEHCAaTOp COnpoTHBJEnHeM xc=4 OwM
(puc. 2, a). K uenn npusoxeno Hanpsxenne U=50 B (melicTByomee sHa-
yeHHe). Onpexenuts: 1) monuoe CONpPOTHBJIEHHE LENH; 2) TOK; 3) Kosdduuu-
€HT MOLLHOCTH; 4) aBKTHBHYIO, peaKTHBHYIO H TIOJIH Y10 MOLHOCTH; 5) Hanp axe-
HHfl Ha KaXJIOM CONPOTHBJIEHHH. Haveprute B Maciitabej BeKTODHYIG AHa-
rpaMmy LeNH.

Pewenne. I. OnpenedmeMv TIOJIHO€ CONpOTHBJIEHHE leny:

2=V Rut RPE (10 =V BF 2T (1087 = 10 Oy,

2. OnpegensieM TOK:

I=U)2=50/10=5A,
3. Onpenensem KO3(h(PHLMEHT MOWKOCTH Leny:

)CL—JCC“_.'IO—‘I__ )
2z 10 06

sin p =



no Tabanuam Bpanuca naxonum ©=36°50", Yron casura $a3 @ Baxomum ne
CHHYyCY BO H30eXaHHe moTepy 3uaka yria (KOCHHYC SBNSETCR HeTHO] (bYHK-
unei).

'Q/r Z,
_— U,
U J[ R
=48
IA
a)
1020 30° 40 50 608 ¢
0 ) I i L 1 1 ] e
1 Z 3 4 SA S——p T
X
d)

Puc. 2

4. OnpezenseM aKTHBHYIO MOWHOCTb LeMH: ‘
P=12% (R4 R) =52 (64 2) =200 Br
HJTH ' ,
P=U1Icosp=50.5.0,8 =200 Br.
RK+R=6+2=0,8.
2z 10
5, OnpenesnsieM péaKTHBHYIO MOLIHOCT IEMH:
Q=172 (x;—xc)=5% (10—4) = 150 Bap

31ech €cos Q=

HJIH
Q=U I sin p=50.5.0,6 = 150 Bap.

6. Onpeensiem NOJH Y10 MOHLHbCTb LeMnu:
S=V P21 Q*=¥ 20021 1502 =250 B. A

HJIH _
S=U7=50.5=250B-A.

[ OﬂpelleJIHEM NManeHHs HalpsXeHHs Ha CONPOTHBJAEHHAX UeriH!
UR =1RK=56=BOB; UL=1XL=5-IO=SOB; UR=[R=52=
K

=10B; Uc=/x=5.4=20B,

IocTpoenne BexTOpHOI AuarpaMMbl HauHHaeM ¢ Bbibopa Macmraba jJig
TOKAa H HanpsXeHus. 3alaeMcs MacmitaboM Mo TOKY: B lecM— 1,0 A u
Maclutabom no HanpskeHHwo: B | cM — 10 B. [TocTpoenne BekTOpHOI miar-
pamMbl (puc. 2, 6) HaunHaeM c BEKTOpa TOKa, KOTOPHIH OTKJAAbRAeM MO

‘ oA
rOpn3oHTaNH B Macwrabe ——— =5 ¢,
1 AJem



Brose Bexropa toxa otknagmpaen BEKTOPBI Najenut Hanpawenun Ha
8KTUBHbIX CONpOTHBNeHnax- UR, u URg:
30B 10B
10 B /em = el [0B/cm o

Hs xonua Bektopa Ug oTknanpisaem B CTOPOHY oOnepeKeHusq BEKTOpa TOK4
Ha 90° BekTOp nanenus Hanp axenus U; Ha HHAYKTHBHOM CONDPOTHBJIEHHH

ANHHO M 10 BJcw =95 cM. U3 xonua BeKTopa U; oTkaagbisaem p CTOPOHY OT-

CTABAHHMA OT BEKTOPa TOXa Ha 90° BEKTOD NajeHHs Hanp AXKeHHR Ha KOHpeH-

<

. B
catope Up ponnoi 10 B/cy =2 cm. leomerpuyeckas CymMMa Bektopos U
M .

‘ Rys

Up,-Ur n Ug pabaa NOJIHOMY Hanp sxxkeHHIo U, NPHUNOXKEHHOMY K menu,
fipumep 3. Ha puc. 3, g s3anana BEKTODHAaH JHMarpamMma mis Hepas-
SETRJGRHON uenu, Tok / u najeHus HaNp AXeHHH Ha KaxaoM CONPOTHBJIEHHH

U,=108 . :
* , 1Ry 4
Ut = 50%1 |
o —
V=208, | I=54
7 . .
U,=208
al J)

Puc. 3

(Ui, Uy u 1. p1.). Onpenennts XaPAKTep H BE/HYHHY KaXioro COMpOTHBJIE-
HHA, HAYEPTHTb SKBHBAJEHTHYIO cxemy Leny, BbIYHCAHTb NPHJIOMEHHOE Ha-
NpsiMeHue W yron cisura a3 @. '

"Pewenmne. 1. HUs BEKTOPDHOH AHarpamMmbl ClefyeT, 41O Hanp siXkeHHe
Uy oTcraer ot Toka Ha yroa 90°. Crenoearensuo, ua [IEPBOM yy4acTKe BKJI0-
Y€H KOHAEHcaTop, CONPOTHBJIEHHE KOTOpOro

xci=U;/l =20/5=4 Owm.
BerTop Hanpsikenns Ha BTOpOM yuactke U, Hanpasney napanyenbHo

BCKTODY TOKA, T. €. COBMAfaeT ¢ HHM Mo daze. 3naunr, Ha BTOPOM yyacTke
BK/OUEHO aKTMBHOE COMPOTHBJIEHHe '

BG!\’.TOP Haan)KEHHﬂ Ha TpeThbeM Y4yacTKe U3 OHEPC)HBET BEKTOp TOKa
Ha yron 90°, uTo XapakTepHo s HHAYKTHBHOCTH, CONPOTUBJ/IEHHe KOTOpO it
xp3=U;3/l =60/5= 12 Opm.
Ha LIEETBGPTOM yyacTKe BKJIIQUYEHO dKTHBHOe COMNpOTHBJ/EHHE
Ry=U,4 /I =10/5 =2 Om.

OKBHBANEHTHAR CXema wenu NpHBEJEHA Ha pic, 3, 6,



2. Mz Bexiopnuoll IHarpammsl crpenesien 3Hauenne MNPHJIOKEHHOTO
HaNPAXEHHS 1 Yrosl CABHTa ¢has:

U=V (UsF U+ (Us—U))’ =V @0+ 10)°F (60—20)°= 50 B:
_U3‘U1__60-——20_ , 0 ’
sin p= U =55 =0,8; ¢p=53°10",

Mpumep 4. Katywka c akTHBHBEIM conpoThBieHHeM Ri=6 Om y upy-
AYKTHBHBIM X7 =8 OM coefHHEHA NapaJJesbHO ¢ KOHJIEHCATOPOM, eMKOCT-
HO€ CONpOTHBJEHHE KOTOPOTO xc,=10 Om (puc. 4, ). Onpenennts:
1) TOKH B BeTBSIX U B Hepa3BeTB/ERHON YacTH LeNH; 2) aKTHBHBIE H PeaKTHEB-
HbIE MOIUIHOCTH BeTBeH ¥ BCeH Uenu; 3) MOJHYIO MOWHOCTS venu; 4) yriet

BL=1,

(9 ‘ j
1_215 uf7 7]5 /{705’,

0
25 5 75 104

Puc, 4

CLABHTa (a3 MEMAY TOKOM H HaNp siXKeHHeM B Ka)XA0H BeTBH Il BO Beel Lemn.
HavepTute B Macwrabe BekTOpHYIO Anarpammy; uend. K uenu npusoxeHo
Hanpsaxenre U=100 B. ' ‘
Pewenue, 1, Onperensem 10xn B BeTBAX:.
/ U 100

i‘ == e ==

2 2 24 R2

VRI +*i1 V6 +8
l,=U X3 = 100 lO:]OA.

2 o}

10 A;

2. Yrnpl cxBura a3 B BETBSX HAXOIHM TO CHHYCaM YIJIOB BO H36esa-
HHE NIOTEPH 2HAaKa yrIia:

Xri 8
sin pj =2 — =0,8; @=53°10,
2y l/62—}—82
Tax kax @;>0, 70 Hanps)KeHle ONepexaer TOK, siN Qj=-—xp,/z,=
=—lO/lO=——1,0; @;=—50° T. e. HanpsiKeHne OTCTAaeT GT TOKA, TaK KaK

93<0. Ilo Tabannam Bpanuca naxopum cos @ =cos 83°10'=0,6; cos p,=0.



3. OnpexenisieM aKTHBHbIE H peaKTHBHbIe COCTABJIAIOWIHE TOKOB B Ber-
BAX:
lai=1y cosp;=10.0,6=6A: I
=/ysin¢@;=10.0,8=8 A; T,.=0;
fpa=10(—1,0)= —10A.

4. Onpenensem TOK B HEPasBETBJEHHOH YacTH LEeny:

1=V (Fa1+7a2)* 4 (Tpi+ 1 2)? = V 6+02 (8= 10)2=6,33 A,
5. OnpepensieM Kospuuuent MOLIHOCTH BCeii uenu:
lai+71ay _ 640
e
6. OnpenenseM akTuBHBIE H DEaKTHBHEIE MOLIHOCTH BeTBeli u BCel; LEeny!
P1=U Ijcos ¢; =100-10.0,6 =600 Br; B
o= P=P;+ P;=600.BT; _
Qi=U Iisin p;=100. 10.0,8 =800 Bap:
Q2=U Ip sin @, =100- 10 (—1,0)= —1000 pap;
Q= Qi+ Q=800—1000= — 200 Bap.
Bunmanue! PeakTHpHas MOIIHOCTE BETBH C €MKOCTBIO OTpHUATe/IbHAS,

Tax kax @;<0. _
7. OnpenesnsieM NMOJHYIO MOMHOCTH Uenu:

S=V P2 Qi= Y 6002 1200° =633 B. A.
Tok B HEpa3BeTBJEHHOH YaCTH LEeNH MOXHO onpenenuTey 3HAYHTEN bHO

npouue, 6e3 pa3NoOXeHHN TOKOB Ha COCTaBJIAIOINE, 3HAA MOAHYIO MOIIHOCTD
Uerid M Hamp s)KeHHe:

1=8/U=633/100=6,33 A,

8. Insi nocrpoenus BEKTOPHOH JHMarpaMmbl 3anaemcy MacwraboM no-
TOXy: B | cM — 2,5 A 1 Macwtabom 1o Hanpskenuio: B 1 cM — 95B. Io-
CTpOeHHE HaYMHaeM C BEKTOpa Hanpsxenus U (puc. 4, 6). Iog yrioM gy
K HeMy (B CTOpPOHY OTCTaBaHM ) OTKJIaLLIBAEM B MacILTabe BEKTOP TOKa I;,
NOA YIVIOM @3 (B CTOPOHY OnepexeHHsi) — BEKTOp TOKa I5. TeoMeTpuyeckag
CyMMa STHX TOKOB paBHa TOKy B HEPA3BETBIEHHON yacTH uenn. Ha AHarpam-
Me NOKasaHbl TAKXKE NPOEKUHH BEKTOPOB TOKOB Ha BEKTOP HanpsikeHus (ak-
TABHAs cocTaBasiowas l,,) u Bekrop, TNICpNEHLKKYAPHEIN emy {peakTis-
nee coctaBasiomHe Iy u 1p)). Ilpu otcyrersuy KOHZIEHCATOpa peakTHpHag
MOLIKOCTDb NePBO¥ BETBH He KOMNIEHCHPOBanace 6y H TOK B leny yBennuuscs
6x po [=I1j=10 A, '

=0,95.

Memoduueckue ykasanus x Pewenur saday 5—J4

Pewenne 3anay ston rpynnel tpebyer 3HaHug yue6Horo marepuana
Temb 1.6, oTyeTamBOrO NPEACTaBAEHNA 06 ocobenHocTHX COEHHEHHn Hc-
TCUYHHKOB H NOTPEOHTENel B 3Beany u TPEYTONbHHK, COOTHOWeHUgX Mexay



JINHEHHBIMH ¥ $asHbIMK BEJHYHHAMH hpn TaKHX COCIHHEHHUSIX, a TaKKe yMe-
HH3 CTDOHTL BEKTODHbIE IHArPAMMHI NpH CHMMETDHYHOH H HeCHMMeTpHYHO
Harpyskax. ConepxaHue 3a1au H cxempl uenei npHBeseHs B YCJIOBHAX 32a-
Jay, a NaHHble K HUM — B COOTBETCTBYIOWHX Tabanuax. Has NosicHeH K A
o61IeH METOOHKH pelLieHk 3ala4 Ha Tpexda3Hble LEeNH, BKIIOYAS nocrpoe-
HHe BEKTOPHBIX QHarpamm, PaCCMOTpeHb! THNOBbE NpuMepE 5— 0.

8
PP
| . ;510 740 2?05,
' 20 40 60 804
a 4]

Pue. 5

Ilpumep 5. B Tpexdasuyo HETLIDEXTIDOBOAHYIO CEThb BKJIOYEeHb] 3BE3 011
JIaMIbl HaKaJHBaHU A MOLIHOCTbIO P=300 Bt Kaxnas. B ¢asy A sxaiounny
30 namn, B pasy B — 50 namn u B pazy C — 20 namn. Jiunejince Hanp sxe-
HHe cetH Uy, =380 B (puc. 5, a). Onpenennuts Toxu B $hasax u HayepTuTB
BEKTOPHYIO JHarpammy UENH, H3 KOTOPOW HAaHTH YHCIOBOE 3HaYeHHe ToXa B
HYJIEBOM NpPOBOJe.

Peme nue. 1. Onpenensem gaznpe HanpaXeHHWs yCTaHOBKH:

Ua=Up=Uc=Uy,,/V 3=380/1,73—220 B,
2. Haxopum dha3suble TOKY:

300.30 300.50
IA=P(1)A/U.A= 220 =4l A; IBTJPQ)B/UB: 220 :68 5
300.20
IC=P¢CI/UC=W:27’3 A.

3. Onsa nocrpoenus BEKTOPHOR JaMarpammel BhiGHpaeM Macwrtabel no
TOKy: 1 eM — 20 A 1 1o nanpsixennio: | oM — 80 B. IlocTpoenne AHarpam-
Mbl HayHHaeMm c BEKTOPOB (ha3HbIX Hanp AMeHH i Uy, U'B, Ue (puc. 5, 6),
pacnozarasa ux nop yriom 120° npyr oTHocHTenbHO Apyra. Yepenoraunue
a3 obbryHoe: 32 Pasoit A — ¢aza B, 3a $asoi B — ¢asa C. Jamny Haka-
JINBAHH A ABJSIIOTCS aKTHBHOY HarpysKo, N03TOMY TOK B KaX 10 thase copma-
A2€T C COOTBETCTBY IOLLHM $asHLIM Hanp sxkeHnem. B daze A tok /=41 A,
TNIOSTOMY Ha nHarpamme OH BBIpasuTCH BEKTOPOM, IJIMHA KOTCPOro pasua
41/20=2,05 cm. Hnnna  BekTopa }asHOTO HanpsKeHus U, cocrasur
220/80=2,75 cwm. ARnaJsoruyxo C;I‘pO}IM BEKTODLl TOKOB H HanpsKeHHil s



ocTanbueix dasax. Tox |, s Hy€BOM npOEROAe mBMRetCH TeOMETP MYeC Ko
CYMMGH Bex $asubix Tox08. Msmepsn ATHHY BekTOpa ToKa Iy B nysenom
nposone, noayqaem 1,75 cm, nosromy /y=1,75-20=35 A. BekTopst numeii.
HbIX HaOpAXeHHd Ha AHATPAMME He NOKasaHbl, uTOGH He yeaoMA ATh
uepTeXx.

A
5. -
(G —~—
N === —t -t -
R
. 8
‘z;izf" Ry
Py
106 200 3008
UL i 1 1 | i ! 1
a) J) W 20 30 40 54 60 70A

Puc. 6

-R¢=5 Om. Jluneiinoe Hanp skenne cetn Uy,, =380 B. Onpegenure a3Hnle
TOKH, HaYepTHTDL B MacwTabe BeKTOpHYIO AHarpaMMy UenH u Hafiry rpagu-
HECKH TOK B HyneBOoM nposose. Cxema UenH nana Ha puc, 6, g.

Pemenmne. 1. Onpenensem $asHBIE Hamp sKeHug YCTaHOBKH

UA=UB=UC=UH0M/V§=38O/V§=22O B.
2. Haxonum pasHble TOKK .
1A=UA/xA_=220/10=_22 A I1p=Upfzp=1920/10= 99 A,
3nece zy= VR%—}— xp= V8116 =0 Ow;
‘ _ loc= Uc/Rc=220/5=44 A, :
g nocrpoenns BEKTOpPHOJ AHArpaMMel BEIGHp aem Macwrabu no TOKY ;

I'em — 10 A u no nanp sxennio: | oy — 100 B. INoerpoenye AHarpammol Ha-
YHHaeM C BEKTOPOB (a3HbIx Hanpsaxennit Uy, Ug y Ue,

8 .
cos %=ZR\B=——'—\—\§08- Pp = 36° 50
B V82+62 19 B °



Tox l¢ coBnanaer ¢ Hanp axennem Uc. Tox b nynesom nposoge PaBen reo-
METPHYECKOH CyMMe Tpex (PasHLIX TOKOB. Hamepns pnuny BEXTOPa TOKa 1,
KOTOpas OKaldaneck paeneii 6,8 cm, naxomnm tox /,=68 A.

AU=2208 A ‘
i _/71'./1:22'4 g .
| Q‘=53°7d’ 7 : ,
i=36°50" Iy=114 A e i -5
| R T
U= Ug=2208
- | ] .
I e
= o)

Pue. 7

lipumep 7. INo 3anakmnoii BEKTOPHOM "NHarpaMme Aas Tpex@asHoii ueny
(puc. 7, a) onpenenutsb XapaKTep Harpy3KH KamuoH $ha3bl H BHIYHCAHTL ee
CONpoTHBJeHHe. HauepTHTh coOTBeTCTBYIOWYIO cxemy uens. Harpyska
BKJIOYEHa B 3Be3fy: OnpenenuTs AKTHBHYIO H DEaKTHBHYIO MOUIHOCTH, IO~
TpebJisieMble LeNblo. 3HaueHH s Hanp sKeHUH, TOKOB H (GasHbIX YIJIOB NnpHEe-
A€Hbl Ha AnarpamMe. BeXTOpHI JIMHEBHLIX HaNpsIKEHHI He NMOKA33HLL,

Pewenne. 1. PacemartpuBas BexTopuyio AHarpamMMy, MOXHO 3aMme-
THTb, YTO TOK E (ba3ze A oTcTaeT or d)asﬁoro HanpsokeHnn U, Ha yron @4 =
- =53°10", shaunt B dasy A Bxniouena KaTyLIKa ¢ [T0JIHBIM CONPOTHBJEHYNEM
24=U /1 4=220722=10 Om. Ee aKTHBHOE H WHAYKTHEHOC CONPOTHBJIEHHSA
BLIYHCJISiEM MO (opMysaM '

Ra=124c059,=10c0s53°10'=10.06=6 Owm;
Xa=12,48in @4=10sin53° 10’ =10.0,8 =8 On.

B ¢ase B 10k 1z cosnapaer C HanpaxeHuem Up, suaunr p dasy B

BKJIICYUEHO 2aKTHBEHOE CONpPOTHBJIEHHE -
Rp=Up/lp=220/11= 20 Om.

B tase C Tox Ic onepexaer Hanpsxenne Ue Ha yron @e=-—36°50",
3HAUKT B hasy C BKIIOYEHEI KOHIEIICATOD H aKTHBHOE CONpPOTHBJAeHHe, [ToJ-
HOE CONPOTHBJIEHHe ¢asbl

zc=Uc/l - =220/44 =5 Owm,
Onpenennm axTHBHOE €MKOCTHCE COTpPOTHBJEHHA:
Re=2¢cos pc=5 cos—36° 50" = 5.0,8 = 4 Ow;
Xc=2¢ sin pc =5 sin— 36°50'= —5.0,6 = —3 O,
Cxema nenu npreesena na puc. 7, 6,



2 Onpe,rl_eﬂaem MOLUHOCTH, [OTpeb/isfeMble LeNblo. - AKTHBHafR MolL-
HOCTb i T R
P=Pa+Pp+Pc=12 Ry+ 13 Rp+1% Re=
=22".64-112 :204-44%.4 = 13068 BT = 13,068 kBT,
PeakTHBHan MowmmocTh '

= —9,68 kBap.

3HaKk MHHYC NOKa3blBAET, YTO B lenH npeobiafaeT eMKOCTE.

Ilpumep 8. B TPexdasHyIO CeTb BRIOYHIH TPEYTOJNLHHKOM HecHMMer-
PHUHYI0 HaTpy3xy (puc. 8, a): B ¢asy AB — KOHJIEHCATODP ¢ eMKOCTHBIM co-
NpoTHBIEHHEM Xa23=10 OmM; B tasy BC — KAaTYIIKY C aKTHBHLIM coOnpo-
THBIEHHEM Rpr=4 OM H HHLYKTHBHHM xgc=3 OMm; B pasy CA
A

o
A

— @KTHBHQe A

L Ug=2208

P, =36°50"
. \p &

80 160 2408

Gl—sl s Sy g
70 20 30 40 50 604 .

a) 4) ~Iyg

) Puc. &

conpoTusieHHe R =10 Om. Jlnnefinoe Hanp i eHHe ceTn Ugon=220 B.
Onpenenuts (basHHe TOKM, yraHW casura $a3 u HayepTHTL B M
TOPHYIO ARarpamMmy nenu. I'lo BeXTOopHOH pHar
dHa4YeHHA JHHeHHHX TOKOB.

Pemenue

acirabe Bek-
Pamme onpenesHTE YHCIOBLIE

1. Onpenensem tdasuume Toky 1 Yrabl cABHTa (has:
lap=Unoulxap=220/10=22A; g p— _ gee,
UHOM___ U ywon 220 .
8¢V Rbotrbo VotE A

oS pgc=Rpc/zpc=14/5=0,8, rye zgc=V 441385 o,
Orciona yron @go=36%0",

Ipeo=

[CA?UHOM/RCA=220/IQ=22 A 9ca=0.
. s nocrpoenus BEKTOPHOM nuarp

! dMMbl BRIGHDaeM Macwrab no TOKY?
1 et — 10 A, no nanpaxenRio: | oy —

80 B, 3arem & NPHHATOM MaciuTabe



OTKITAIbIEZEM BEKTOP bl asHbix (OHM ke JIHHEH Hble) Hanpaxennii U yp,
Upe, Yo noa yraom 120° APYT OTHOCHTeNIBHO Hpyra (pHc. 8, 6). lon yr-
oM @ 4p=—90" K BeKTOpY HanpsKenms Uap oTKRnaneipaem BEKTOP TOKa
1ap; B daze BC sextop Tokg Ipc nomxen orcramate oT BEKTOpa Hanp sixce-
Hea Upe Ha yron @ge=236°50", a g g daze CA BekTop ToKa Ic 4 coBnagaer
C BeKTOpoM Hanpsucenust Ups 4. 3atem CTPOHM BEKTODBI JIMKEHHbIX TOKOB HA
OCHOBAHHH H3BECTHBIX YpaBHEHHII

La=lap—lca=lap+(—lc ) 1y= gt (—1Tag)i lo=lc 4 (— Ig).

Usmepsaa mmnmb BEKTOPOB JIMHEHHBIX TOKOB § NOJIB3YACE {IPHHATHIM
MaclTad0oM, HaXOLMM 3HAYEHUS JniHelHHbIX TOKOB:

la=11A; [5=5T7A; 1.=47 A.

Mpumep §. Mo BEKTOpHOH nHarpamme pjis TpexdasHoii uenu (pue. 9, a)
OTpENeHTL XapaKTep HarpY3KH B Kaxjoil thaze, BEUnCTHTE ee CONpOTHBJIE-

B
L5=22/ Iy J

J;f/1=44’4 IBC=/0'4

Z—_Z.[\\,\a

/ — 70007,

U =2208

a,
Puc. 9

HHE H HANEPTHTHL CXeMy BiJIOYeHHs. Harpysxa HECHMMETPHUHAR, CORRHHe-
Ha B TPEYTONEHHK. 3HaveHus HaNpAMeHUH, hasHBIX TOKOB H yIVIOB coBMra
}a3 ykasaHbl Ha Juarpamme.

Peuwenue, 1, Paccmarpupas BEKTOPHYIO JHATpaMMy, MOMHO 3aKJT10-
9UTD, YTO TOK I 45 B hase AB coBnanaerc Hanp sxenuneM U4 p; 3HaunT B dasy
AB BRJIOYEHO AKTHEHOE CONPOTHBJEHHE

Rag="U 4p/I 45 =220/22 =10 Ou.
B dase BC ok Igc onepexxaer wnanpsxenne na yron @ge=-—90°,
SHaunT B dazy BC BKMOUEHO eMKOCTHOE COMpOTHBIeHHE
' xge=Upe/l5c=220/10=22 On.
B dase CA Tox Iq:4 otcraer ot Hanpskenuna Ue 4 wa yron Pc 4=36°50",
3HAUMT B Qasy CA BKJIIOUCHO aKTHBHO-HHAYKTHBHOE COMPOTHBACH He
2ca=Ucallca=220/44 =5 Ou.
QueBHAHO, _
Rca=2c4c05 pcy=5cos 36?50(": 5-0,8=4 Ow;
Xca==2(y sin Pca=>5sin36°50' =5.0,6=3 Ou.



2. Ha ocHOE2HHWM BHIYUMCAEHM ] YepTHM cXeMy ueny (puc. 9, 6).

Mpumep 10. B tpexdasnyo HETLIPEXTIDOBOAHYIO CeTh BKJIOYEHBl neup
COTIPOTHBJIEHHS, NpeACTaBJAsIomas coboj cummeTpthy}o Harpysky, coe-
AMHEHHYIO TPEYTOJbHHKOM, H HeCHMMETPHYHAS OCBETHTeNbHAS Harpyska
B BHJ€E JIaMIT HaKaJNHBaHHA, COENHHEHHBIX 3Be3Jof (prc. 10, a). MommocTs
KaXnon dasel newn P,=10 xBr. Moummocrs KaXnoH naMnu P,=200 B

8 o—t=

=

' ‘ 100 200 3008
@ 0;'__) 1 1 |
. 102036 40 504

a) 4) y
Pue. 10

YHCA0 Jamn B ¢asax ny=50; ng=40; nc=30. HoMuuanbhoe Hanp sKeHHe
ceth Uyon=380 B, Onpenennuts noxasauns scex DPHGOPOB, BKAIOUYEHHBIX
B CXeMYy.

Pemenune. 1. Haxonum q)asnue' TOKH, NOTpebisieMule nevko:
IaB=1Bc=1¢4=Pn/Uygu=10.1000/380 = 26,3 A.
Taxum oGpasom, amnepmerp A7 noxaxer CHJly Toxa 26,3 A.
2. JluHefiHble TOKH, noTpebasieMEle CHMMETPHYHOI Harpysro#, npepn-
WajoT hasHble B V§ Pasa, T.e. [ y=/p=/r= ]/?5-26,3:45,'5: JA
3HayeHHe TIOKaXeT aMnepmerp A2. _ . 100
3. Onpenensem ¢asnvle TOKH, noTpe6Ji seMere Jamnamu. Jlamnu coe-

AMHEHBl 3Be3[0H M BKJIOYeHB Ha basuile Hanpsokenns Uy=Ug=U =

‘_%:U,§OM/ V—§=A380/‘]/_—§=220 B',.. 310 Hanp ﬂmeﬁu,e NOKazXkeT BoabTMETp .V, .

IlosTomy ¢ashHble TOKH

~__Pyny 200.50 ‘A. ;. Pynp 20040
Ja=Tg, =T 104 A == S 504
- P,,-nc'_200-3O=27,3 e

Uc 220

Amnepmerpn A3, A4, A5,'B}<.mor:e}mm B BHen he NPOBOJ2, COOTEETCTBeN-
HO NOKAaXYT STH TOKH. ' _

4. Ilnsi onpenesennsn roxa g HyJIeEQM NpoBoze /g HauepTHM B MacuTaGe
DEKTOPHYIO -Aﬂa}PaMMy Lens, rpe BKAIOUEHY Jamnbl, BrGupiem macwta6



AJSL HATIP SKEHH B K TOKOB: | cm — 100 B; I em — 10 A. 3artem s NPHH ATOM
MacturaGe OTKAAABIBA€M BEKTOPI (hasHbIX HanpsKeHH i Ug, Ug u Uc,
pacnosaraf HX nog yraom 120° apyr otHOCHTesbHO Apyra (puc. 10, 6).
UepepoBarie das obryHoe: 3a $asoit A — ¢asa B, 3a dasoit B — $asa C.
JlaMmnbl HaKaNHBaHHA SBASIOTCH aKTHBHOH Harpyskoi, NO3TOMY TOK B
Kaxa0H (ase coBnagaer c COOTBETCTBYIOMHM (a3HBIM HanpsikeHnem. B ¢a-
3e A ToK [ 4= 45,4 A, nosromy Ha AHarpamMe OH BBIDA3HTCH BEKTOPOM, AJiH-
Ha KOTOpOro pasHa 45,4 10=4,54 cm; pauna BEXTOpa $asHOro Hanp sxKeHH A
U,y cocrasut: 220 : 100=2,2 cM. Axaiornyto CTPOHM BEKTODPb TOKOB H
Hallp AXKeHHH B OCTaJbHEIX tasax. Tok /, B HyseBOM nipoBoge onpenenfieTCA
reoMeTpHYecKoll cyMMoii Beex Tpex Qasubix Toxo. Mamepsas mnuuy sexro-
pa Toka /), Kotopas okasanachb paBHoi 1,5 cM, Mosyunm. sHageHHe TOKa B
Hy/eBoM nposofie /o=15 A. BexTopb! JnHeHHbIX HamnpsXKeHHH Ha auarpamme
He NOKA3aHBI, 4TOOBl HE YCJOXKHATHL YepTex. '

KOHTPOJIbHAS PABOTA

3apaua 1. (BapuaHTH 01-—00). Llens nocTosiHHOro TOKa CONEPIKHUT
HECKO/IbKO PE3HCTOPOB, CORNMHEHHBIX CMeIlaHHO. CXeMa LelH c yKasaHHeM
COMPOTHBJIEHHH PE3HCTOPOB NMpHBEAeHa Ha COOTBETCTBYIOUIEM pHCyHKe. Ho-
Mep PHCYHKa, 3aJlaHHble 3HAaYeHHS ONHOrO W3 Hanp sXKeHHH HJIH TOKOB H Be-
JIMYAHA; MIOLJIeXallas Onpejes]eHHIO, NPHBELeHb B Tabu. 3. Bcioay ungekc
TOKa MJIH Hallp A2KeHHS COBNANAET C HHIEKCOM Pe3HCTOpa, 1Mo KOTOPOMY npo-
XOAMT 5TOT TOX HJIH Ha KOTOPOM JeiicTByeT 5To Hanpsxenne. Hanpumep,
9€pe3 pe3dcTop Ry NMPOXOAKT TOK /3 H Ha HeM ReAcTBYeT Hamnpskenue U,
OnpenennTs Takxe MOLIHOCTS, noTpebisieMyIo Bce# LeNbio, B pacxXox s/eKT-
pHYeCKOH SHepTHH Wenbio 3a 8 y paboThI. ' _ '

[osicHuTs ¢ moMompIo /ICTHYECKHX PACCYXKIEHHH XapaKTep H3MeHeHH R
311_ek'rpwiecxoﬁ BeJIHYHHBI, 3aJlaHHON B Tabnuie BapHAHTOB (YBeJHYHTCH,
YMeHBIIMTCSH, oCTaHeTcs Ges H3MEHEHHS), eCJIH OIHH N3 De3HCTOPOB 3aMK-
HYTb HaKOPOTKO HJIH BLIKJIOWHTB K3 cXeMEl. XapaKTep ZeilCTBHA ¢ pesucro-
POM M €rd HoMep YKasanm B Ta6a. 3. Tlpu aToM cunTath Hanpsxenne U4
HEH3MeHHBIM, [IpH' TPYAHOCTAX JIOTHYGCKHX NOSICHEHHH OTBeTa MOMHO Bbi-
ROMHMTE PACyeT Tpe6yeMON Be/IHUNHY B H3MEHEHHOMN CXeMe H Ha OCHOBaHUH
CPaBHEHHSA ee B IBYX CXeMaX JaTh OTBET Ha BOINpOC.

Ykasanue, Cwm. pewieHHe THNOBOro mpumepa |.

3agaia 2 (BapHaHTh 01-—50). Ilens nepemensoro TOKa COAEPIKHT
PasJHYHBIE SMEMEHTL! (DESHCTOPBI, HHLYKTHBHOCTH, eMKOCTH), BKJIOYCHHbIE
noc/eloBaTesqbHO, CXeMa LienH. NnpHBefena Ha COOTBETCTBYIOLIEM PHCYHKe.
Homep. pucynKa u snavenns conpoTusaennit peex 3JIEMEHTOB, a TaKIKe OfHH
JONOJit RTeJbHbI | napaMerp 3afaubl B Tabi. 4. |

Havepnth cxemy uenn u onpegennts CeLYIOWHE BeNHYHHb, OTHO-
CuiMecs K N4HHOM LeNnH, ECIIH OHH He Sananbi B Tabu. 4: 1) nonHoe conporus-
JICHHE 'Z; 2) Hanp fxKeHHe U, NpHJIOIKEHHOE K [lenH; 3) Tok I; 4) yroi cupu-



+ /‘7/=20M

/7‘3'=40M-

Ry=30m

b o=

‘PHc_, 11

o 3L g R)=Jﬂl‘f

Ao .

Re=J0M




. ] [~ ] 1~ C s ] | I »-. e ] _ E—

Ta6auua 3

JeficTeHe ¢ pesucro-
pom Himenernne
Howmep | Homep 3ajasaemMan Onpege- KaKoTt
LBl | GG BEeNHYHHA THTD I e
anTa Ka sambikaerca| SUKNIOY paccmoT
HAaKOPOTKO — PeTb
01 11 UAB=100 B 13 Rl‘ — 15
.02 11 I{1=20 A 14 — R Us
03 11 U2=3O B [ﬁ R5 — 1'1‘
04 11 | I;=10 A Uag — R, Is
05 | 11 | Usg=50B It R, i Us
06 | 11 |7,=3,75 A Is - R; Ug
07 | 11 |1,=5 A Uap R; — s
08 |. 11 | Us=30 B Iy — Ry Ui
09 | 11 [ Jy=1,254 Us R; — I
10 I UAB=80 B U4 — Rd I
11 11 I3=1 A Uy R, = Uj
12 11 | Uij=20'B iy — Ry I
| DRI i Ui R; ey Uy
14 11 I;i=12 A 15 - R2 Uj
15 11 Us=60 B Iy Ry — Ug
16 l1 Usg=5B Uy — Rs 13
7 | 1 | 1,=3 A I R, - Us
18 i1 | Usg=12 B Uy — R 5
19 | 11 | U;=36B Iy R, — U,
20 11 ;=12 A Uapg — Ry Us
21 12 Uap=50 B [, R; — Ie
22 | 12 | =24 U0 - Ry Ug
23 | 12 | 1;=524 Us. Rs = Iy
24 12 | Us=18 B Iy — Rg Iy
25 | 12 | Iy=1,2 A U g Rs i Uz
26 | 12 | 1;=6 A I — R; U,
27 | 12 | Usp=80 B 7 Ry o Us
28 | 12 | I;=3A Uy - R; Uy
99 2 |U,=10B Uz R, ¥, Iy
30 | 12 | Uy=20 B Iy o R, I
31 12 I4=2 A UAB Re —_ 11“
32 | 12 |U,=30B Iy = Rq Iy
33| 12 | 1,=4 A U; R: - Us
38 | 12 | U;=2 B . - Rq Us
35 12 | Usp=60 B I R, - I
36 | 12 | /7,=20 A I, u Ry Us
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11 podosnceriue ma6a. 3

HelcTsue ¢ peancro-

POM Hsuenenne

Howmep | Homep 3anaracmas Onpene- ' Kakoi
Bapy- | plICYR- BENHYHNa JNTh | Boikmoua. | BEIBUNNE
anTa Ka 3aMHIKAeTCH ; paccMoT-

HaKOPOTKO eg::M:,s peTs

37 12 Uy=24 B Uj R, - s
38 12 Ui=40 B e = R 1,
39 12 | lg=6 A Uag R; - Uj
40 12 | Uyp=120 B Iy — R, U,
4] 13 | Iij=12 A Us Ry — Ug
42 13 | /,=3 A Uap - R, Us
43 13 :UAB= 120 B IG R2 —_ Il'.
44 13 U9='24.B Uap - R, Is
45 13 | le=4 A Uy R — Uy
46 | 13 | /1=24 A /4 - Ry i
47 13 | Ugp=30 B Us R — I,
48 13 | Ui=96 B /g = R Iy
50 | 13 | Usp=60 B /5 — R, Is¢
5/ [ 18 |'Uj=12 B Uap Rs — Iy
52 13 l1=3 A U = Ry Ui
53 | 13 | I,=6 A Iy Ry — Iy
54 13 I,=3 A I§ — Ry Uy
56 | 13 | Iy;=4 A Uag = R s
57 | 13 |U;=36B /5 Ry - U;
58°| 13 | I,=2A Ugp | = Ry Iy
59 13 | Ug=120 B Uj R, — } U;.
60 13- | I1=24 A Uapg — R, Us
61 14 | 13=50 A Iy Ry — Uy
62 14 | 1,=15 A U ap e R e fig
63 14 | Uy;=120 B y Ry — U
64 | 14 | Usp=250B | 1I; — R; .
65 | 14 | 1,=8 A Uz R, == Ui
66 14 | lj=4 A Iy pi R I

- 67 14 | I;=4,8 A Uyp R, - N
68 | 14 | Uj=200 B lg — R Usg

- 69 14 . U'4'=48-.B‘ Uag Ry — g
70 |14 | ;=6 A Uy — R, 15
71 14 | 1l3=2,4 A . Ugyp a3 IR — Uj.
72 14 U-AB =200 B | /5_ ~— Ry /5.



1 podoancenue maba. 3

Heilctade c peancTo-

Hamenenuye

Hower | Howen | Samseacusn | Onpene. ded
E.”“Ta Ka JaMblKaeTCs Bz‘:&m::' paccmoT-
HAaKOpOTKO i PeTh
73 14 | 1;=20 A /4 Ry — Us
74 14 1s=20 A Uag — R, I,
75 14 | Uy;=120 B I, R, S Us
7% | 14 |.1;=25A U g —- R, Is
77 14 UAB=60 B 14. R5 M [2
78 14 Ug= 120 B U.1‘ — . Rg U,
79 14 | Ig=10 A Iy Rj = I
80 14 U =500 B. U, = R Uy
81 16 [ /Is=1A U ap Rj — Iy
82 | 15 | U,=12 B Uy - R, Us
83, | 15 | /3=6 A Uag Ry | — Uy,
84. | 15 | U,g=60.B By i R, Is
85 15 ;=24 A Uap Ry — . U,
86 | 15 | Uij=54 B I o Ry * U,
87 | 15 | /,=3 A Ur R, — /
- 88 15 Us=12 B 1y — ‘Rg I;
89 | 15 | /y=12 A Uaa By |l = Uy
9¢ | 15 | Uy=36 B Uy - Ry Iy
91 | 15 [1,=4,5A I Ry - Iy
92 | 15 [ Ug=24 B Uy — | Ry Uq
93 | 15 | Us=24 B Uas Rj — I
94 15 | [,=8 A Is — Ry I
95 | 15 | Ug=12 B Iy Ry - 1,
9%. | 15 | /,=6 A" Us. — R, i
97 15 | I;=4"A Uas Ry — Us.
98. | 156 [/;=18 A Us — . | Ry Iz
00. | 15 | /,=4 A Us — | R; . Us.

ra (s @-(no BeJHYHHE H 3HAKY); 5) aKTHBHYIO P, peakTUBHYI Q H NOJHYI0
S wmouwHocTs ueiw, HauepTuts B MadiuraGe BEKTOPHYIO AHATPAMMY. UeMH M
NOACHHTL ee noctpoende. C MOMOWIBIO JIOPHYECKHX PACCYXIeHHH MOSCHHTE
xapaikTep M3MeHeHHs (YBeNHUHTCH, YMEHbUIHTCS, ocra'aercn Ges usmeuehﬂﬂ)
TOKa; AKTHBHOH, PEaKTHBHOH MOLIHOCTH B UEMNH: npu yaenmeﬂuu 1aETOTH

'I‘Ol(a B ABB pasa

MCECHHbIM,

Hanp. SMEHHE,

NMPHJIOMEHHOE K LEMNH,

CYHTATH HeH3-



=
04——_—

Puc. 16

. Ry Lot Ry
U

Q_I——1

|

Puc. 18

0

Loy

 Puc. 20

Iy R

Z, c2

Puc, 22

Puc. 17

PHc, i9

Pauc. 21

. Pne, 23



Tabnuua 4

I::::P ';iﬂoc};ﬁp. Xrq JLonoNHHTEN b1 b ik
aHTa Ka Owm napaMeTp
01 16 4 | — 6 3 Qri= 150 sap
02 17 6 2| 3 9 U=40 B

03 18 0 6 | — 12 I=5 A

04 | 19| 6| 2| 6 — PRi=150 Br
05 20 4 4 g — S=360 B-A
06 2] 3 —_— — 2 =4 A

07 22 8 — 12 4 P =200 Br
08 23 16 — 10 6 U=80B

09 24 10 6 — -8 I=2 A

.10 25 21 2| 5 6 =—192 Bap
1 |16 | 3| =1 2 6 U=50 B
12 |17 4 4] 4 10 [=4 A

13 18 4 ON I 8 Upi=20 B
14 19 | 8] 4116 - S=2320 B-A
15- | 20 6-| 10| 8 — P =400 Br
16 21 6 | — | — 5 S=160 B-A
17 22 12 — 4 2 ]=4 A

18 . 23 6 — 8 4 P =54 Bt

19 24 8 4 | — 6 . 5=180 B-A
200 | .25 8 8 4 P =256 Br-
21 | 16 6 | — 2 I=54A

22 17 4 2 4 P=24 Bt

23 18 5 3 .6 . S=950 B.A
24 .| 19 3 1 — Qri=80 Bap
25 20 4 . 8 —_ Q=64 Bap
26 21 8 — 4 U=40 B

27 22 6 | — 2 Upi=60 B
28 23 4 | — 9 Q=75 Bap
29 | 24 2| 6 4 Upa=24 B
30 25 4 | 2 8 Q1= 16.8ap
31 16 8 — 10 P =800 BTt
32 17 SIS 10 Qci=—160 sap
33 18 | 2 2 3 | — | P=100 Br
.34 19 4 4 - =2 A

835 20 2 4 — | — |U=60B

36 21 | 16 | — 4 | 8 | Q=—300 pap
87 | 22 | 4 4 | 3| Ug=15B
38 23 | 12 8 | — | Upt=60 B
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I1podonscerue ma6a. 4

Homep | Houep Riv | Ry | xpn 1 xyos Vomcn s |- ONONHHTENEH B
sapi |Preyne| O | Oh | AL | By | TSL | T6E | T Rapemers
39 24 4 2 — | — 4 | 4 | Qra=—-256 Bap
40 8 || S 2 6| —| 8| 2| Ucx=40B
41 6 12| — | 18| — 2 | — | S=500B.A
42 17 814 |2 | —| 4| — |.Qu=500 sap
43 18 211 — | - 4 | — | Qei=—100 Bap
44 19 | 10 | 6 12| — | —| —[{U=100B
45 | .20 6 | 2 4 12 | — | —|/I=447
46 | 21 12| —| —|— |10 6 |P=48 Br.
47 22 ) 3| — 8 — 2 10 | Q=-—400 Bap.
48 |23 6 | — 51 3 8 | — | Ugi=16 B
49 24 | 3 — |55 2 1 | @=—48 sap
50 256 {10 |6 [18( — | 4| 2|S=80B.A.

Yxasanue. Cw. PelleHHe THNOBOTO NMpHMepa 2.

[Tpumevanne. B rabn. 4, 6 ungexcs GyKBeHHbIX 0603HAYeHHi
C/eflyeT NOHKMATh TaK: Q, — PeaKTHBHAA MOUIHOCTL B MepBOM MHIYKTHBHOM
CONPOTHBJIEHHH; (¢, — TO JKe, HO B €MKOCTHOM ' CONPOTHBJ/ICHHH: Pp, —
AKTHBHas MOILHOCTb B NEPBOM aKTHBHOM CONpOTHBJIEHHH; UR;: U, Ug, —
DajeHIts HAaNpSXKEHHSA COOTBETCTBEHHO B MEPBOM aKTHBHOM, HHAYKTHBHOM
nepBoOM eMKOCTHOM COI]pOTPlBJIeHHHX

.2‘[-, R, "rcz R, -_TL, -T[, Rz T,y

el ol o

Puc. 24 ' Puc. 25

3agaua 3 (BapHAHTM 51—00) [lo sapannoi BeKTopHOH _AHarpamme
IJIs Lenn - NEpeMEHHOT0 TOKa C MOC/eN0BaTe ] BHbIM COEHEHHEM: 3/1eMEHTOB
(pe3ncTOpOB, HHIYKTHBHOCTEH M eMKOCTefl) HauyepTHTL' 3KBHBAJIEHTHY O
CXeMY UENH K OTpe/e/INTh ClelyiomHe BeJHUnHE: 1) COTPOTHB/IEHHe KaK 10~
TO 5JIeMEHTa H NOJTHOE CONPOTHB.IEHHE LemnH z; 2) Hanp sxenne U, ﬂpHIIQ)KEH-
HOe K lenH; 3) yroj ciBHra ¢a3 @ (no sesnHyHIe H 3HakKy); 4) axrusuyro
PEaKTHBHYIO H NOMHYIO MOIIHOCTH (P, Q, S) uemn. '

C noMolbIO JIOTHYECKHX paccyaeHuH MoscHHTH XapaKTep H3MeHeHHA

(yReJIHUHTCR, YMEHbUIHTCS, OCTaHeTcH 6e3 H3MEHEHH ), TOK U yroA CABHTa
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Puc. 39

D= Z
\,if:;
~,
21,
U iu
2y
Puc. 27
g ~>]
ya'y
ol
7%
U,
U
UJ N
Uy
Puc. 29
U,
b‘
U, Uz
Y%
v : -50. : —1'£>
Pprc. 31
L
>
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TaG6auna 5

Howmep Howmep I, U,, U, U, U,, U,
BaDuaHTa PHCYHKaA A B B B B B
51 26 5 15 15 5 — _—
52 27 4 32 80 16 16 —_
- 83 28 3 60 48 24 — —
54 29 2 4 8 12 4 —
55 30 4 12 20 16 4 38
56 31 2 16 2 12 6 10
57 32 3 9 3 3 6 —
53 33 5 50 25 50 . —
59 34 4 32 56 12 8 a
60 35 10 - 20 40 30 20 40
61 26 2 .10 12 6 — -
62 27 10 30 50 20 10 _
63 28 4 40 12 24 — —
64 29 5 50 40 30 20 —
65 30 2 12 20 12 4 4
66 31 3 18 6 12 12 30
67 32 4 20 16 . 12 8 —_
68 33 6 18 12 18 - =
69 34 5 20 80 30 20 .
70 35 8 48 64 32 16 80
71 26 10 10 - 40 20 . .
72 27 5 20 30 20 10 —
13 28 2 20 - 16 8 —_ —
74 29 4 | 4 8 12 4 -
75 30 3 36 36 24 18 . 24
76 31 4 16 24 20 40 44
77 - 32 . 5 50 40 30 20 —
78 - 33 - 7 56 70 56 — i
79 34 2 4 40 32 12 —
80 35 6 12 30 24 6 30
81 26 3 36 36 12 — —_
&2 27 2 16 40 8 8 —
83 28 5 50 30 10 = —
&4 29 10 60 20 20 - 40 —
85 . 30 5 10 50 - 40 20- 30
84 31 6 30 6 18 12 36
87 32 2 . 8 20 16 12 —
88 33 4 60 40 60 - iy




11podosrscenue ma6.. 5

Homep Howmep 1, U, Us, U,, U, Us,
BapRaHTa pHCYHKa A B B B B B
89 34 3 6 - 36 24 12 —
90 35 5 30 40 30 50 70
91 26 4 24 24 8 — —
92 27 1 10 20 8 6 —
93 28 3 60 48 24 — —
94 29 8 24 8 8 16 —
95 30 6 48 84 24 24 36
96 31 b 20 20 10 20 40
97 32 6 12 36 24 12 —
98 33 2 36 30 36 — —
99 34 b 20 50 - 20 15 —
00 35 10 50 100 |. 60 | 30 | 100

¢a3 (no BesnunnHe u 3HaKY) NpPH YMEHbIUEHHH YacTOTh TOKa B JBa pasa. Ha-
NpAMEHHE, NPHJIOKEHHOE K LUENH, CYHTATL HEH3MEeHHLIM. Hannee nns cpo-
€ro BapMaHTa NpHHATL H3 Tabu. 5. '

Ykasanue. CM. peluenme THIOBOro npHMepa 3, a TaKXKe NpHMeYaHHs
K 3agaue 2.

3anava 4 (Bapuanthbi -01—00). Lenb nepemennéro Toka COLEPIXKHUT
Pa3/IHUBLIe 3/71€MEHTH! (Pe3HCTOPH, HHAYKTHBHOCTH, €MKOCTH), o6pasyioumue
ABe mnapaJjesbHbie BeTBH. CxeMa wnenu NPHBEIEHA Ha COOTBETCTBYIOLEM

Uy
({L 7 Uy
@ I
V] = ——{>
4
ch. 34 Puc, 35

pucysre. Homep puecynka, sHauenus pcex CONpOTHBJIEHHH, a TaKxKe onun
JONONHHTENbH B napaMe'"rp 3ajaHbl B Taba. 6. Unpexc «l» Y ROIONHHUTEJ b~
HOTO NlapaMeTpa O3HaYaer, YTo OH OTHOCHTCH K NepBoii BETBH; HHAEKC «2» —
KO BTOpPOH,

Haveptuts cxemy nenu u ONPEJENHTD CJIefyIolHe BeJHYHHBI, €C/IH OHH
He 3ajiaHbl B Tabu, 6: 1) TOKH /y ¥ [/, B 0Genx BeTBAX; 2) Tox / B Hepa3BeTB-
JIEHHOH YaCTH UenH; 3) Hanpsxende U, npunoxeHHoe X ueny; 4) akTHBHYIO
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P, peaktuenyio Q u NOJHYI S MOWHOCTE aas Beed uenu, Haqemeb B

MaclwTale BEKTOPHYIO NHATPAMMy uenm, ‘ '
Kakum o6pasom B 3apannoit nenu MOMHO NOJNYYHTb pe30HaHC TOKOB?

Ecan gens e Mo3BOJsET JOCTHIHYTD P€30HaHCa TOKOB, TO NOSCHHTE, KaKo

Y

Puc. 44 ‘Puc. 45

SJIEMERT HaJlo MONOJHHTENBHO BKJIOWHTL B Leflb  1is 3Toro. Hayeprurs
CXeMy TaKOH nenH. : i

Ykasanus: 1. Cw. pewlenlie THNOBOrO npumepa 4. 2. Cu. NpHMeyaHie
K sajave 2. §

3apaua ‘5. Ins OCBELEHHA TPEX OXRHHAKOBHIX yYacCTKOB NpoHsBONCT-
BEHHOTO MIOMEUIeHNHA YCTAHOBHJIH. JIIOMHHECUEHTHLIe JIaMIIBl  MOLIHOCTbIO
P,=40 Bt xaxuas. ‘O6mee YHCJIO JIaMIT B no'Memem;m' n pachpe,z‘xe'qleﬂo nopds—
HY MEXKLY yuacTKaMu. JlaMAbl paccuuTansl Ha Hanpaxenue Uy; nunesinoe
HanpsXeHue. Tpex(asHOH ceTH paBHO Uygy . Kaxmblii_ Y4acTox -nosayuaer
NMHTAHHE OT OAHOH (haswr CETH NPH COELHHEHHH JIaMn 3Be3nol NHGO or ABY X
COOTBETCTBYIOIHX (ha3 NpH COeNHHEHHA JiaMm TPeyroJasHHKoM. ns pabotnl
qumﬂ':ncnonbsoi:aangj CHelHaTbHbIe MTYCKOpEryJHpyIowHe ahnaparbl, comep-
HMAWHE KaTYUIKH €O CTa/JIbHHIMH MarHUTONPOBOAAMH,. l'lOEj’I:QMY"KQSQ)(]JHH:HEI:-IT
MOLIHOCTH JIaMNI MeHBIIE eHHHLBL COS ¢=0,95. Sl

- Bm6pats HeoOXonuMYy10 CXeMY NPHCOENHHEHHS JaMI: 'K Tpexdasnon
CeTH (3Be3No¥ HJH TPEYTONLHHKOM) H HaYepTHTE ee, Onpexennts Jnkeiinbie
TOKH In_B,HPOB-OAHl-IKaX CeTH, MHTAIOLE JlaMNbl pH PaBHOMEDHOHN Harpyske
a3. HavepTrTs 5 wmacwrabe BEKTOPHYIO JHarpaMMy LeNH u HosicHuTL e
nocrpoenne. Kakas BKTHBHas 5Heprus Oyjer HspacxolioBaHa BCEMH Jau-
namMn sa 8 y pa6otiy? ' :

.Yh'aea,/'ma: 1. Tok (s A), norpebrgemnii JlaMNaMH - yyacTKh:

__ Pun

I—SU,,'

2. Tpx P3BEHCTBE Hanp AXKeHu# JaMI H CeTH Jamapl CIeNYeT BRI IOUUTS

TPeyroJbHHKOM. Eciin HanpAMERNe CeTH NpeBLILIaeT HAaNpsAXKeHWe aMm p
V 3 pa3a, namnu BKJIIOY310T 3Be3J0H,



Ta6nnuya 6

=
g

Homep | Homep

BapH- | PHCYH-

aHTa Ka

01 36 9
02 37 10
03 38 4
4 39 s
05 40 16
05 41 24
07 42 9
08 43 15
09 44 8
10 45 4
1 36 10
12 i %
13 38 N2
14 39 6
18 40 32
16 41 B2
17 42 2
18 43 5
19 . 44 3
20 45 8
Y 36 4
22 37 )
23 38 2
24 39 8
25 40 48
26 | 41 3
7 42 6
23 43 10
29 44 24
30 45 64
31 36 8
32 37 12
33 38 3
34 39 16
35 40 3
30 41 32
37 42 5
38 43

|

(G2 BN e NN

———

Rononuuteso i
napaserp

;-—\_______M

O
Il

l

Il
o1 N

o

19 b=
I
Cf\;?l..b.
U)>J>
o
—]

TS
il
3 o
(e
o

oS

iy

oS
[an]
(wn]

ll
N
&

88 Bp

‘2

(@)

o &
:D:DCU

NN

~ O~
D

(-]
I
D w O wran

g o
S5

'K
Il
<N
(s}
o

gl.;l

)

I

<o

<

D o

T ITOCY
fl
RSN

O
w >

Il

~

I

ll

~—
to 13
1
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P1:04 Br
li=5 A
(= —238 sap

o oo |

o |

—

[

[@%]
D W
[@y)

P =48 Br
U=40 B
Upy=32 B
f[,=6 A
=9 B
Py= 123 Br




[T padoaskente maba. 6

Homep | Howme > - . . . .
S R I T B ol R
39 44 16 6 | — | — 12 8 | Pi=64 Br
40 45 6 8 [ — 4 8 1 10 { I;j=5 A
41 36 81 4| — | 3| — | — | Py=95 Br
42 37 1 3 3| — | — | — 4 1 Up=12 B
3 38 St — | — | =1 —110]0=—40 Bap
44 39 .24 112 Y 32|16 | — | — Upi=48 B
45 40 6 | — 8| — |- — 1 12 | Q;;=288 Bap
45 41 4 6 | — 8 3| — | Py=256 Br
7 42 9 4 — 6 == — | /=10 A
48 43 5 | 8 | — 41 — | 10 | Qca=-—640 pap
49 44 | .64 24 — — 48 32 | P,=384 Br
50 O IS G| — |1 4 2 1 I,=3A
51 36 10 [ 12 | — [ 16 | — | — | U;,=24 B
52 3 4 8 | — | — | — 6 | P;=100 Br
53 38 6| — | —| — | — 31 L,=2A
54 39 {16 | 32 | 12| 24 | — | = |U;=48B
55 40 1 32| — | 24| — | — | 25! pP—=800 Bt
58 41 8 6 | — 8 6'f — | Qei=—159 BaD
57 42 15 8 — 12 — — | $,=180 B.A
58 43 20 | 24 | — | 40 | — 8 | Ups=24 R
59 44 124 8| — | — | 16 G | S;=180 B.A
60 49 4 - 6. — 2 31 10 | Qci=—432 pap
61 36 51 16 — 12| — | — | P;=32 Br
62 37 3 C| — | — | — 8 | P,=54 Br
63 38 4 | — | — | — — 6 | U=12 B
64 139 132 12| 4| 16| — | — | Qp=064 Bap
65 40 12 ) — 116 — | — | 15]/=44
66 41 G4 | 24 [ — | 32 ] 45 | — | 5,=(G40 B-A
67 42 6| 47— 6| —| — | Up=128B
68 43 10 16 — 8 — 20 | Q=128 Bap
G9 44 4 8| — | — 3 6 | S,=40 B-A
70 49 2 &= DGR 6 6 | Qroa=120 pap
71 36 | 2 3| — 4 | — | — | Upe=12B
72 3 ¢ ) 18 ) =1 = || = 12 } I,=5 A
73 38 5 | — | — | — | — 8 | P=125 Br
74 39 64 | 24 { 48 | 32 | — | — | P;=576 Bt
75 40 g | = 6| — | — 5 | Qco=—80 gap
76 4] 3| 4| — | 3 4 | — 1 Up,=16 B
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11podossicenie maba. 6

Howmep | Homep . Roy | xy50 | 2,4, | X, ITe
el e R I A el e W
77 42120 116 F — f24 | — | | p._ 399 BTt
78 3 110 3| — 8 | — 4 | 8,=500 B.A
79 44 3 6 | — | — 4 8 | Qcr=—256 Eap
80 45 | 32 |16 |'— | 6] 24| 18 Uc; =108 B
81 36 | 20 § ) A 8 | — | — | U=60B
B2 37 [ 1012 — | — 1 — | 5 Ups=24 B
83 38 8 — | — — — | 6 | /;=8A
84 39 124 116 1 32 [ 12 | — | _ | p,—055 By
85 40 61— 8| — | —]10]/=92a
86 a1 |16 | 32| — | 24| 10| _ Si=720 B.A
87 42 5 3 = 8 — | — | U;,=32B
88 | 43 |60 | 24 | — | 12| — | g0 Uip=36 B
89 44 8 12 am S 6 16 | Qro=—144 Bap
0 45. | 4 8 | — | 12 3 6 | Up,=8 B
5] 36 10 12 — ] — — | Q=400 Bap
92 37 4 S B R 6 | Sy==40 B-A"
93 38 6 — 1| — | — 1 — 8 | I,=5A
94 39 48 | 32 64 24 — — 1 Q=096 Bap
65 40 3| — G e | — 5| U=40 B
9% | 41 8 3| — 4 6 | — | Uspp=230B
97 42 | 12 6 ( — 116 | — | — [U=~60B
08 43 2 2 = 7 = 4 | Uco=16 B
99 | 44 | 4 & ] == s 3 8 | Upy=40 B
00 | 45 | 24 | 16 | — 8 132 | 20 | Qp,=-:1280 Bap

3. Tlpu BKMIOYCHUN NaMn 3Be3AOH MHHed Huf TOX [y paBen Toxy /,

Ilpn BKMIONCHHH MaMN TpeyroabknkoM mumefnu T0

kK 1,=V 3I.

4. ﬂorpe@rJHeMy}o AaMNamu sneprrio (B kBT u) 33 Bpems { onpeaess-

eM 1o gopMyJe

W= Pynt. 3necy P, =40 Br=0,04 kBr.

Hanible 1N CBOEr0 BapHaHTa .B3ATH U3 Tabu. 7.
Sagava 6. Kawgas dasa Tpexcaznoro - CHMMeT Y
(3nexTpOABHIaTENL NEPEMCHHOrO TOK&) paccyHTana Ha
Ug W HMeeT akKTHLHoe Ry v HHRYKTHBHOE X4 CONPOTHB
HanpaKenue ceth Uy, 1. Bubpats CXE€MY CoeLnHeH
BABACHMOCTH OT HOMNHAJLHOIO Hanpsxehus cery U
TPEYTONEHIKOM) H HavepTiTh ee, OnpenennT axriey

YHOTO NOTpeSHTENS
dasnoe nanpsxensne
€HH . HoMHnanpHce
Ma norpe€utens B
vom 1 (35€an0i; WIIH
Yio P, peantueryio



Ta6nuya 7

e U,. U Hos : U, ‘
S R I R P O A
01 120 220 380 51 180 127 220
11 90 127 220 61 240 220 220
2| 150 220 220 71 360 220 380
31 60 127 220 81 420 220 220
4] 300 220 220 91 270 127 220
Q H nonHyo S MOMHOCTH,  pacxopyemble noTpebHTeseM. BriuucauTs noTped-

JIACMBIIT JIMHEHHBIH TOK. A
Kak HyXHO coemuuuThb (asbl norpeGurens (3me3nod Hiu TPEeYroabHHU~
KOM) IUIA BKJIOYEHHSI €0 B CeTh c HOMHHAJIbHBIM Hanp sxkeHuem U ?

HOM 2°
Buluvc/aHTL NHHeliHBIE TOKH B NPOBOAAX MPH TAKOM BKJIIOYEHHH, JaHuuie
JUIsT CBOEro BapHaHTa B3ATb H3 Ta6s. 8.

Ta6nuuwa 8

B;_lpor:;\eﬂp'i‘d U‘b' E Rd)' S Xp: Om UHOM o, e g B
02 220 8.5 5,25 380 220
12 380 17 10,5 380 660
22 127 34 21 220 127
32 290 4,25 2.8 220 380
42 380 5,4 2.6 660 380
52 127 13,5 6,55 127 220
62 380 7,2 3.5 660 380
79 220 18 8,7 380 220
82 127 22,5 10,9 220 127
92 220 10,2 6,3 220 380

Ha ocHoBanuu BBIYHCJIEHHbIX JIMHEHHBIX TOKOB NpH. HanpsKeHU X
Unow 1 4 Uy 5 clenaTs saxniouenue o HeoOXOoHMbBIX Ceuenysnx
KOB IJIS NPHCOEIUHEHHU A NoTpebHTENIA K ceTH,

Yrasanun. 1. Pasupli Tox noTpebuTeNs onpemesnseM mno dopmy.e
/¢,=U¢/Zd,, rje Z¢=VR£+££_

2. AKTHBHAf, peaKTHBHan u MOJIHAA MOWHOCTH MOTPeGHTeNN BbIyHC-
JIAIEM COOTBETCTBEHHO MO (opMmyJsam

P=V 8Upnoul,n cosp; Q= V 3Uuomlysin@; S=V 3U

NP OBOAHH-

HOM l.u-
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3apaua 7. B Tpexdasnyio YETHIPEXNIPOB
npsxeruem U, BRIOUMNY 3Besnoi pasuble no xa
(cw. puc. 45--55). Onpenennts JNHHEHHBE TOKY 1
BeKTOPDHYIO JMarpaMmy uenu. [Jo pe

» TIPH COCAMHEHHH 3Be350H 1y

KOSPPHINEHT MOIHOCTH
3HavyeHye sin ¢ onpegpeJ

i
T4y

NpH coenp-

KaXomHM no

AEM o Ttabiniam Bpa-
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QOHYK) CeThb C JHHEHHBIM Ha-
DaKTepy CconpoTUBAeHN 5
HaueDPTHTL B MacluTaGe

KTOPHO# nuarpamme ONPeReJIHTH YuCIg-
Ta6uupga 9
. t '
Homep ! Homep U Homep Honep U Hoiep Homep U
BapU- | PHCYH- HoM' BapH- | pHCYH- H%M’ Bap#- | pueyn- | “uom’
anTa Ka B anTa Ka + , auTa Ka B
03 4G 380 43 50 220 83 o4 660
13 47 220 o3 51 660 93 55 380
23 48 660 63 02 380 — — .
33 49 380 78 03 220 — — —




BOG 3Hayelle TOKa B HYJIEBOM nposoue Hanyne A1 CBOETO BapHaHTa B3ATh
w3 Tabn. 9.

Kaxne conpoTHBaeHu i Ha)lo BRJHOYHTL B ¢asmt B y C NpuUBeNEeHHOH
CXeMbl, 4TOObl TOK B Hy.neBOM NIPOBOZE CTaJl-PaBEH HYJII0 NPH HeH3MEHHbIX
3HAYEHHAX CONPOTHBJIEHHH B (hase A?

-¥Yrazanue.  CM. pellesle THIOBOTO' npHMepa 6,

3apava 8. B rpexdasuyio YETLIDEXTIPOBOJAHYIO CeTh BKJIYHIH Tpex-
has3HY 0 CYIHIBLH VIO neYb, NpeicTaBJsioly o coboi CHMMETPHUHVYIO' aKTHB'
HO-HHAYKTHBHYIO Harpya}(y C CONPOTHBJIEHUSIMH R i Xp, B JaMIbl HaKa/pe
BaHHS MOWHOCTLIO P, xaxaas. O6mMoriy TIeYH COELHHEHbI TPeYIONEHUKOM,

,—O/MM
foEm——— L @y

0= é ﬁ%
fo—=—=
FO

namhm"}{éi{amnémm — 3Be3joH. Komaqecmo 7aMI "B KaXJaoi Qase n4;
ng.1 fig 8afaHO.. HOMHHaJIbHoe HanpsXeHHe CeTH UHOM. Cxema cet npuEe-
nena wa pHe. 56. OPPE,IIE'HHTL tIOXasanusl. =MmepmetpoB A1, A2, °A3, A4,
Ad w BOIBT™METPE Vs Haqep'm'rb B MacuiTade BEKTOPHYO ,zmarpaMmy 0
RJis coefiunerys Jamn HaKaJIHGaHHsl, U3 KOTOPOH HaiiTH YHCNOBOE SHAYelHe
TOKa B HYJWEBOM IIpoBoje /, (MoKasaume aMHepmeTpa Ao)i Haunnle pas cBoero
BapHaHTa BSATL M3 Ta6a. 10, . ‘ 4
Yrasanue. .CMm. pemepue THIIOBQTO. . npnmepa 10.
3anaua 9.-Tpu ONHHAKOBBIX Pe3HCTOpa ¢ CONpPOTHEJIEHHAME R M2 L
COEAVHHIN 3Be3J0lH, BKJIOYHJIN E Tpex(asHyIo ceTh C JHHERH BN Hanp size-
-RueM. Uyoy 1 B H3MepusH n0'rpe6m1e1\,b1e TOKH Jpow 1. 3atem pesncwpm
COSAMBJIE TPEYTONBHHKOM, BKJKOYHIN B Ty JKE COTH M. H3MepHa (haghnle
14 o n nuyeiinvie /., 9 TOKH. OnpeniesuTh, BO CKOTBEKO pas npJ TaKkGM, Nepe-
KIIONEHHH HSMEHHJIHCh (AsHBle ¥y JIRHeNHBE TOXH u noTpebsneMhie Uenkio
AXTHBHEIE MOUIHOCTH, T.€; HaMTH OTHOILEHMSI [ 4 /I,m,“, Hieern o/ lyom i M
P3/Ps.. HavepTurs B MacWwTale BeKTOPHYIO ARATp2MMY lleny PR £oeMIhe-
HHH  PeSHCTOPOB TPeYrospuiKcm, Hanywe nns cecero . BAPYAHTA B3ATH
n3 rtaln, 11,



ST N U

vonmmEn L 8 V-

Tadauus

i0

sapumera | oF | |t - s oo e
04 4 3 200 50 80 30 330
14 6 8 300 40 30 60 990
24 12 16 500 20 40 30 380
34 | 3 4 200 80 50 40 290
44 | 87| 6 150 100 60 50 9290
54 16 12 300 50 70 40 380
64 32 24 500 30 40 60 380
74 8 6 150 80 100 50 290
84 4 | 3 300 60 40 30 380
Q4 24 32 200 40 80 80 290

Ykazanue. AKTHBHAA MOUIHOCTb LeNH P=3Py=3U4l4.

3anaua 10. [lo 3apanunoi BeKTOpHON AxarpaMMe LA Tpexasuoil enu
OnpefesiuTb XapaKTep COMPOTHBJAEHWH B KaXKHo# ase (aKTHBHOE, HHIYK -
THBHOE eMKOCTHOE, CMELIaHHOe), BHIUMCIHTD 3HaYeHHe KalKI0ro COPOTHR-

Puc. 58

JI'HWA M HAuepTHTb CXeMY NPHCOeAMMEHWS COMpOTHBJeHH# K ceTH. Compo-
THBJIEHHT COEJHHEHD! 3Be3J0H C HYJeBbIM NMPOBOAOM. [10ab3ydAch BeKTOPHOH!
JHarpaMMOH, MOCTPOEHHOR B MacwiTale, ONpefe/tTh rpaHyecKh TOK B HY-
Jiesom npomojae. JanHble 1A CBOEro BapHauTa B34Th U3 Tada. 12, [ToAcHUTL
C MOMOU(bIO JIOTHYECKHX pacCyXIeHHH, KaK W3IMEHHTCS TOK B HYJ/CBOM

nMpoOBOJE NPH YMEHbLWEHWM 4YacTOTbl TOKa B JABa pasa.
Yrasarue. CM. peuwleHHe THNOBOrO npHmepa 7.

3apaua Il. Tpexcdaanas HarpesaTe/JbHas NeYb COCTOHT M3 TPEX OXH-
H3aKOBbIK pPe3MCTOPOB conpOTuBneHnem RA KaXAblil, COeIUHEHHbIX 3BE340H.

Tleys BkAIOYEHa B CeTb C JHHeHHBIM Hanpsaxennem U,q,. Kak caeayert
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TaGauuwa 11

H R, U o || H R, v S0 H c v,
Bap‘:x‘:sga OmM HOBM 2 Bapggfxga Om H%M L Bap?xr::ga 5\1 "%" 1
05 10 380 45 40 220 85 10 660
15 20 220 55 60 660 95 10 220
25 30 660 65 7,6 380 — = —
35 20 380 75 5 220 —_ —_ —
Ta6anuua 12
Homep Howmep Homep Howmep Homep Hbmep
BapHaHTa PHCYyHKa BapHaHTa PHCYHKa BaApHaHxTa PHCYHKa
06 57 46 61 86 65
16 58 56 62 96 66
26 59 66 63 — —
36 60 76 64 — —

HSMEHHTh CONPOTHBJICHKA PE3UCTOPOB, YTOOL! TPH HX COEAMHENHH TPeYroJ b~
HHKOM H BX/IIOYCHHH B Ty XKe CeTh JIHHEHHBIE TOKH H NOTpeCiaeMbEIe aKTHRHBIE
MOWIHOCTH OCTaMHCh NpeXHHUMH? Ias ciyuas coefHHek!s Pe3UCTOpOB Tpe-
YrOJEHHKOM HauepTHTL B MacluTale BEKTOPHYIO AHArpamMy nend. JlanHwble
JJisi CBOEr0 BapHaHTa B3ATH M3 Tabn. 13.

Yxaganue, TIpH COCIMHEHHH TpeyroJqbHHKOM JHHENHEN Tok Tgom=

=V§]¢,_, e (asHblfi TOK /4= UHOM/RN Ilpy coenunenun ssesnodt pas



e [ - —— L L L] O ' — T C—— EE—

COXPaHeHU s TOCTOAHCTEA JHHEHHOr0 TOKA AOJIKHO coﬁmoILaTbCﬂ paBEHCTBO
/HOM — UHOM/(V 3RA) =5 V 3UH0M/RA

Oreona onpeaesisieTcs BesliYMHA RA.

" Tadnuna 13

—_—

{oMe R U ) H J Rpr | U ..' H." I R o U D
5 &l II'J ; {; 1'1}')ra Oﬁa . "M lipa p(l)ir;lfli’)l‘a OAM HoM ) Bap?l:i?“a OAM ngm
07 10 380 47 44 220 87 30 660
17 (1 220 57 12 660 97 19 380
27 20 660 67 38 | . 380 — —_ —
37 76 1 380 77 22 220 S - _

3apava 12. Tlo 3anaHnoON BeKTOpHOH IMarpaMme ana tpexdasHoit ue

nH
Onpens/iiTh XapaKTep CONPOTHBJEHHH BO Bcex ¢asax (akTHBHOE;

HHLYKTHB-
HOe, €MKOCTHOE, CMelaHHOE€), BbIYHCIHTh SHAUYEHHA KaXKAOTO COMpPOTHB/IE-
HHA M HAYEPTHTL CXEMY NPHCOEAMHEHHS CONPOTHBJEHHH K CeTH. Conpotus-

JIEHU S COENHHEHbl TPeYrOJbHHKOM. 3aKOHYHTH NOCTPOEHHE BeKTOPHOI
JAMaTrpaMMBbl, N10Ka3aB Ha HEH BEKTOPb! JIMHEHRHBIX TOKOB f4,

. Ig v I-. Nannuple
11 CBOEro BapHaHTa B3ATL K3 Tabua. 14,

Ta6a H.ua 14

Howmep . Homep - Homep Homep Homep HOMEpH
Bapi#aliTa | pHCYHKa BapHaHTa pHcyHka || BapuauTa PHCYHKa
08 67 48 71 88 .75
18 | 68 , 98 ‘ 72 98 76
28 69 68 73 — —
a8 70 78 74 — —

Yrazanue. CM. pelleHHe THMOBOro npumepa 9.

3apaya 13.. C nomoiusio S/IEMEHTOB, NPHBENEHHBIX Ha puc. 77, cocra-
BHUTb NPHHUNWNHAILHYIO CXEMY BKJIOYEHHS ABYX Tp'exrpa:sﬂ_blx 3JIEKTPOJBH-
ratesen [l n [2 w DBYX rpynn Jamn HakanuBanua JI1 u JI2 B Tpexdas-
HYIO 4eTbIPeXNOBOJHYIO CETh. S/eKTpoaBUTaTe HJI'EI.MHI:I BKJIIOYalTCH B
ceTb uepes aBTOMATHYeCKHe BBIKMIOUaTeN Apju Ag;w Aypm AIﬂg:.BblK.ﬂlO‘
yaTeNH CJaYXXaT AJS BKAIOYEHHS W OTKJIIOYeHHS NOTpebuTeNel y -
S/IEKTPHYECKOH CeTH OT TOKOB KOPOTKOT'O 3aMBIKAHHA M To
HoMmuHaIbHOE HaNp sxkeHHe ceTH Unoum OBMOTKE Kangoii Dasul snexTponsn-
ratenfsl paccuMTada Ha Hanp fxxexnue Uy vomunanwhoe Hanps»xenve aaMmn
U, . 2TH BEJHUHHL 3a1aHbl B Tabsivile BapuauTos. B 3

H saluTH
XOB neperpysKu.

afiaus HeoOXoauMO Bbi-
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NOAHNTL ceayiowee: 1) B 3aBHCHMOCTH OT HaNps3KEHHS ceTH COOTBETCTBY f0-
LLHM 06pa3oM COEAUHNTL MeXLy co00H 06MOTKH KaXnoro 3MEKTPOABHIATEN A
(6 8BE3AY WM TPEYrOJIbLHHK), NOXa3aHHblE Ha PHCYHKe B ero kopmyce,
NPHCOAHHHTE HX K CeTH; 2) CORJMHMTbL JIaMIbl B Kaxjoi Tpynne c yue-
TOM KX HanpsKeHWHd (B 3Be3Ay MJIH TPEYTOJLHHK) M NIPUCOEINHNUTE HX K

U, 5=3608 Yyp=2208

]BC =]9A I;OAB:A\DG
I, =444 =
Pge=—90° -~ g=224
Yea=96°50" YPap=60°

T, =364

U, =380 Upy =3608 Yiq=2208 Lp=228 g —sppp
Puc. 73 . Puc. 74
Up=1278 o Yyg=Js0d

z

_, 11,,=764
L, ,=~36°50! &

| /0, = 36°50"

N Iy=2544
- <@, =350
Toy=2544,7" Y Ypr=-36 50 | Zap=36A
Aé’" > '.th -
Upg=1276 Uy =1274 Ugy = 3608 Ugp= 3808

Puc. 75 : Puc. 76

ceTH; 3) NPUHHMAsA MOLIHOCTE JIaMIBl paBHOH P, ONpefesiuTL NoTpe6.se-
MBLii 1aMIOK TOK H HAYEPTHTL B MaciTabe BEKTOPHYI0 IMarpamMmy JJisi y4yacT-
Ka UenH, coiepikamero Jamnbl. IlaHHble [jis CcBOero BapHaHTa B3fiTb H3
Taba. 15. '

Ykasanue. CM. pelieHHe THNOBOrQ nprMepa b.

Sapaya 14. B Tpexdasnyo TPEXNPOBOAHYIO CETb C JIHHEHHBIM Hanps-
xenneM Uygy BKUIIOUMIH TPEYTONbHHKOM pasHble mo XapaKTepy CONpOTHB-
senus (puc. 78—87). Onpeneants ¢asHbie Toxu u HaYepTHTL B MaclutaGe
BEKTOPHYIO Anarpammy uend. Hs Bek10pHO muarpammbi ONpeReHUTL YUC-
SIOBLIE 3HAYEHHSA JIMHEHHBIX TOKOB. HanHble AJIf CBOETO BapHAHTa B3ATb H3
Tabn. 16.

Kak nsmenstcs 3Hauenus (GasHBIX M JIMHEHHBIX TOKOB M B3aMMHOR
pacnoIQMERHE BEKTOPOB TOKOB M HAMPSKEHHH NMPH YBEJHYSHHH YACTOTHI
TOKa B CETH B JBa pasa?

Yrazanue, CM. pewmleHue THMOBOrO npumepa 8,



Ta6nuwua 15
H U U _, U._, P, Ho U v, uvU._, b
Bapg':sga ggm Bu BH BJ; Bap?{h;iga Hg“ Bl1 B‘7l ' BJ.;
09 380 380 | 220 | 300 59 127 127 | 127 | 300
19 220 220 | 127 | 200 69 220 220 | 220 | 500
29 380 220 | 220 | 150 79 380 220 | 220 | 300
39 220 127 220 500 89 220 127 | 127 | 100
49 380 220 | 220 | 200 99 127 127 1 127 | 150
Ta6banna 16
Homep | Howmep U ) HomMep Homep U Howmep Homep
BapH- | pHCYH- HOM Bapu- | pucyn- HOoMm BapR- PHCYH- HOwM?
aHTa Xa B anTa Ka b aHTa Ka B
i :,// B
1074 78 1220 4750 s | g0 | o0 | s | eso
20 79 380 60 83 660 00 87 220
30 80 660 70 84 220 — — | —
40 | 8] 220 | 80 8 | 380 | — — —
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3AIAHME 1]

HNporpamma
Tema 1.6. Irékinpomexriuneckue usmeperus u npuGopo

fl(ﬂaccn(buxauua iismepme.nbnux npn6opor. TouHoCTh ‘H3MepeHnH.
Hamepene HanpsXEeHHH. ¥ TOKOB, Yerpolierso. v npununn JeicTBu S Mar-
nn’ro:anempuqeckord H: 3JIeKTPOMArKHTHOroO H3MEDHTENIbHBIX MeXaHH3MOB.
Yerpoiicta pas paé.m-xgpennn NpENE/IOB U3MEPEHHS HANp sKeHHit W TOKOB,
Hsmepente conpom'Bne_fHHii. HMsmepenne mougnocry. ONeKTPORHHaMHYeCK M}
H q)éppo,wnawr’qe_c;x}iﬁ BAaTTMETPEI. HM3Mepenme snexrpuueckoi SHEpTUH,

WHayKunolinee cueTunky, 4
IToHatne o6 nsMepenun HESJIEKTPHUECKHX NapaMeTpoEs SJIE€XTPOTEX 11~
YECKHMH MeTojaMH,



E

- A

b

Jabopamopras paGoma 6 (BapHaHT a uin ). a. HsMepenne CONpPOTHB -
JIeHHH OMMETPOM, H3MepHTesbibiM MOCTOM K Meraommerpom: 6, I] PoBepka
H3MEDHTeNILHOro npHubopa.,

Jureparypa,[2](§ 8.1—8.8); [3]; [4] (3anauy 6.1, 6,3, 6,5, 6.10,
6.12, 6.16, 6.17),

3adauu 1 eonpocer Gan camonposepku

1. Kakyio NMOTPEIHOCT Ha3blBaIOT  a6CoMIOTHO?

2. HctruHOe 3HaveHHe Toka B lenu 5,23 A. Amniepmerp ¢ BEDXHHM IIpe-

Ae10M Hsmepenns 10 A nokasan Tok 5,3 A. Onpenennre a6CoMOTHYI0 1 oTHO-
CHTE/IBHYIO TNOrpeIHOCTh H3MepeHHs. O T g e - 0,07 A; 1,349

3. B ‘pesucrope, HeTHHHOe SHaY€HNe CONpOTHBIeHU g KOTOporo 8 QOu,

npoxomnut tok 2,4 A. Ilpn Hémepeﬂmx Hanpaxe

€HHS Ha 3TOM PesHcTope
BOTLTMETD TIOKas3an Hanpsixkenme 19,3 B. Onpegennre abcomothyro

OTHOCHTENBHYI0 NOIPeIIHOCTH H3MepeHHA. O TBe T 0,1 B; 0,52% .

4. KakWMH 3HauKaMH Ha Kase o603HayaloT NpHGOp bI MarHHTO3/Ie KT-
PHUYECKOH, SJIEKTPOMAarHHTHOH, SJIEKTPOAHHAMHYECKOH K
cHCTEeM?

OTHOCHTeNbHO?

HMHAYRUHOHHOH

5. TlpHGopbl KakHX chcTeMm — n«amafosnempuqecxoﬁ,
HHTHOH HJIH 3JIEKTPOLHHAMHUECKOT — MOXHO HCNOsIL30BaTE g1
B Lensx NIOCTORHHOrO M nepeMeHHOro Toka?

6. Cocraebre Taﬁamuy, NOACHAWYI0 NPHHLKL IeHCTBH S, Xapakrep
IIKAJIE], POA H3MepsieMOro TOKa, npeuMylecTsa u HEAOCTaTKH OCHOBHBIX
CHCTEM 3JIEKTPOH3MEDHTE bHBIX npu6opos.

7. Ioacuure pa6ory BO3AYUIHOTO H
BHXKHOH cCHCTeMsl, . .

8. Amnepmerp, HMEIOIHH BHYTpeHHee conpotuenenne 0,02 Oum H Bepx-
HHH Tpegesn H3Mepenusa 10 A, HeobXonHMo HCTO/Ib30BaT '
TOKOB 710 100 A. Onpegennre CONpPOTHBJIER He

SJIeKTpoMar-
T H3MepeHu

MarHuTHOro YCIOKOHTeNel nop-

B 0aa H3MepeHusn

BOJIBTMETPA C MHoroHpe,ae.iI'beIM- JNI06aBOYH bIM COIIpOTHBIIEHHeM,

10. Homuuanshoe Hanp sixkeHne BoJbTMeTpa 10 B, BHyTpennee conpo-
THBJEHHE ero 5 KOM. Kakoe nonycrumoe na AP AKEHHE MOMET GHITL B j13pe-
PAEMOH UenH, ecau K BOJILTMETP Y MOAKJIIOYEH 106aBOYHbfi
THDJERWeM 15 kOM? OTBe T 40 B.

1. ﬂ'ogxémyihox_gaaémm OMMETDa-JIOrOMeTPA He 3aBuHCAT OT HAMp DKeHu s
HCTOYHHKA? _

pes HCTOp G.co npo-

12. Tloschnte nopagok MSMEPEHHA COMPOTHBNEHHA 130/ 5 upy JHHHN
MEraoMMeTp oM. :

13. Hapo wuamepus CONPGTHBCHHE H3OJT MK OPpOROAOB, NPOJIGIKeH-
HEIX B TpyGe. Hauepture CXEMY BILIIOUEIIHG MEraoMmeTpa,



14. Ilpn H3MepeHHH COMPOTHBJEHHS PE3HCTOPA METOLOM amnepmeTtpa
W BOJIBTMETPA TMOKa3aHHA npHbopoB 6banH 11 -MA, u T0 B. Onpepenure
COMPOTHBIICHHE DPRIUCTOPA, €C/IH BHYTPEHHee COMPOTHBJEHWE BOJbTMeTpa
pasio 10 XOM, a BHYTPEHHHM CONpOTHB/AEHHEM aMrepMeTpa MOMHO npe-
nebpeys. [lotepn B npu6GOpPaX NMPHHATL pPaBHBIMH HYJ0. BosibT™eTp BKJIfO-
ueH napaJJjeJbHO H3MepseMOMY conpoTHBJseHuo. O T B e 1. 1000 Om.

15. HauepTuTte cxembl BK/IIOYEHUS 3JIEKTPOLHHAMHYECKOTO BaTTMeTpa
AJA H3MEPEeHH s MOLLHOCTH: a) B LieNH OAHO$Aa3HOro ToKa; 6) B TPexnpoBoi-
HOW Tpex(a3HOH Lenu NpH PaBHOMEPHON Harpyske ¢as; B) B JeTblpexnpo-
BOAHOH Tpex(hasHOM LenH NpH HepaBHOMEPHON Harpysxe.

16. B uenu nocTossHHOro TOKA MOLHOCTb H3MEPSAJIACH MO MOKA3aHHAM
amnepmerpa 10 A% 1% u BO/IbTMeTpa 100 B==2% . Onpegennre MOWHOCTS U
_OTHOCHTE/IbHYI0 TOTPEWIHUCTh ee HWaMepenus. OTBe T 1000 B1=*=3%.

17 -BarfmeTp co wkaaoid Ha 50 meseHHH HMeeT nepexmouaTeJlb' TOKO-
BOH OOMOTKH Ha 2,51 5 A. OnpefesuTe LeHY HeJeHHS H YYBCTBHTEJIbLHOCTH
npH OGOHX INOJIOXKEHHAX Nepex/IoyaTessi H HaNpsKeHHAX NOC/EeN0BATe b
HO# "uenn BarT™Metpa 500, 100 n 200 B. OTBe T 25 Br/nea; 5 Bi/pen;
10 Bt/zen; 50 B/men; 10 Bi/men: 20 Br/gen. . '

18. BarT™erp BKJIO4eH uepe3 H3MepHTeJIbHble TPaHCPOPMATOpPbl TOKa
150/5 u nanpsaxkeunn 800/100. On.penenme MOIHHOCTb, , NIOTpebJiAeMyIo-
HarpysKo#, ecJu BaTtT™MeTp nokaawmiBaeT 300 Br. O T B e 1: 72 kBT, '

19. Pacxon sueprum, MOKa3aHHBIN CUETYHKOM, cocTaBHa 800 KBT-y.
CueTuK HMeeT OTHOCHTe/ibHYO morpeliHocTs 1,8% B CTOPOHY YBEJIHYEHHSN
q:)a'i'(Tl-l‘{ECKOI‘O‘ PacXofa SHepruu. HalTH AefCTBUTEN bHBI pacxon SHepruu.
OrseT 7859 xBr-u. d o ' ' | o

20. Kakas 3neprus GyjeT -perncTpHpoBaThCs ‘cyeTyHKOM 3a 20 o6opo-
TOB, €C/IM HOMHHaJ/IbHAs MOCTOMHHAas cyetynka 1200 Br.c/06? OTB € T
24 kIx. | . ' e

21. HauepThTe cxeMy BKJIOuYeHHSA 04HO(}Aa3HOro CyYeTUHKA.

22. YKaxuTe Ha3HavyeHHe NATYHKA NpH H3MEpPEeHHH He3JIeKTPHYECKHK
BEJIHYHH. ‘ -

23. TlosicHnTe NpUHUKMN paGoOThl YpOBHeMepa C HCNOJIb30BaHHEM pencTaT-
HOIO JaTyHKa.

24. Kak nsMeputb nedopmalMio meTanu NPOBOJIOYHBIM JAaTYHKOM?

25. TloscunuTe TIPHHUMIT JeHCTBHA 3]EKTPHUECKOrO Taxomerpa.

Temna 1.7.  Tparcgopmamope:

HasHnauenne TPaHCHOPMATOPOB W HX NpPHMEHEHHe. Ycrpoiicto  n
NPHHUHN JefCTBHA ofHopasHoro TpaucdopmaTopa. [TapameTpsl, xapakte-
pusytowre paboty TpancpopmaTopa: 3. A. C. 06MOTOK, KOIDbHUEeHT TpaHC-
(popmaukH, ypaBHeHHe 3. ). c., ypaBHEHHe TOKOB, 32BMCHMOCTb TOKOB B
nepBoft 06MOTKe OT TOKOB BO BTOpOii. PeXuM X0JIocTOro xoma H' ¥opoTKOro
8aMbIKAHH S, JaHHble MoJyuaeMmble H3 HHX. Pa6ora TPaHCpOpMaTOPOB MOA



Harpyakoii. PaBHOBeCHe HAMarHWYHBAIOLIHX CHJ 06MOTOK. 3aBHCHMOCTD
TOK2 B NMEPBHYHOH OOMOTKE OT TOK3 BO BTOPHYHOH. Ynpomennas BEKTOpPHAA
Auarpamma TpaHcoOpMaToOpa; BHEINHSS XapaKTepHcTHKa. TonsTie 0 npo-
LEHTHOM H3MEHEHWH HANPAIKEHHS; HOMHHAJbLHBIE TOKM M HampsxeHus
TpancopmaTopa. HoMHHanbHas MolwHoCTD TpanchopmaTopa. Ilorepu suep-
THH M K. I. 1. TpaHc(opMaTOpoB. )

ITonsaTie o Tpexdasubix TPaHCHOPMATOPaX, U3MEPHTENbHbIX TpaHchop-
MaTopax, aBTQTPAHCHOPMATAX H CBAapPOYHBIX Tpanchopmaropax. Mx oco-
GEHHOCTH.

Jlabopamopras paboma 7. Onnodasnniii TpaHcgopMaTop,

Jintepartypa. [2](§9.1—9.13); [3]; [4] (3afaun 9.10, 9.11, 9,17,
9.20). ' :

Jadavu u egnpocet dan camonposepku

1. TTosichuTe pouab Tpa_}icd)opma"ropa B SHEPTETHYECKOH CHCTeMe TipH
nepelaye M pacnpeleNeHHH  3JEKTPHUYECKON SHeprum.

2. YKaXHuTe HasHavenue M YCTPOHCTBO OCHOBHBIX 3/1€EMEHTOB TpaHcop-
martopa. ;

A 3. Ilosicunrte npuHUMn peficTBHSA Tpancpopmaropa. IToueMy maramro-
MPOBOA JNOJKEH ObITb M3rOTOBJIEH M3 (DePPOMATHHTHOrO MaTepHasa H mo
BO3MOXHOCTH HMeTb MHMHMMaJbHBIH 3a30p?

4. Tlo' nepBHuHON O6MOTKE NpPOXOLST HOCTONHHbIE N0 HanpaBJIeHH1O
KpaTKOBpeMEeHHbIE HMIYJILCEl TOKA. ByneT Jin npu sToM HaBomuThes 3. I. C.
BO BTOPHYHON 0GMOTKe? ' . . ' .

5. Kakne MarsuTHbIE NMOTOKH HMelOT MECTO B‘Tpch¢)opmaTope npH
narpyske? Kakue 3. 1. c. B 06MOTKax OHH HaBoaAaT? [IpuBenure cooTBeTCT-
BYIOLMII " PHCYHOK. ;o ' | - - id

6. Iouemy npakTHyecku K03pdHIHEHT TPaHeOPMaLHH MOXKHO onpene-
JITL OTHOLIEHHEM HaNp AXEeHH 0OMOTOK HMEHHO NPH X0JOCTOM XOJie TpaHc-
(dhopmaropa?” ' : :

" 7. BblBepute opmysy ans onpepenenus 3. . C., HABOIAHMMLIX B 0GMOT-
kax Tpancpopmaropa: Ilovemy B dopmyay nomxua BXOAHTL 4acTOTa TOKa?

8. OnpegneJinTe YHCIO BHUTKOB BTOPHYHOH 06MOTKH TpancgopmaTopa,
€C/IA NpH MarHUTHOM NOTOKe B MarauTonposoje P,=0,001 B6 u yacrtore
Toxa B cetH f=>50 I'u B o6MoTKe HaBomuTCH 3. 1. C. E»=220 B. Kak uame-
BMTCH Macca TpPaHCQOPMaTopa, eCliH HYacTOTY TOKa yBemqmb BABOE, a
5. L. C. OOMOTOK OCTaBHTb npexkHuMu? O rTBe T: 990.

9. OnpenennTte KO3(QdbHHEHT TpaHcdopMalHA OnHOdaskoro Tpaucdop-
MA4TOpa, €CAH aMIJINTYAd MaTHUTHOM HHAYKUHH B Hem B,,=0,8 Tn; cevenne
MarHHTONpOBOJA Q=11,5 cM?% uncao BHUTKOB BTOPHYHOH OOMOTKH wo=18.
TpanchopMaTop BKIWOYEH - B ceTb ¢ HanpsokenneM U;=220 B u yacTorol
Toxa f=90Tu. OrBerT 60, ‘ '



10. Kax O6BACHHTb MOCTOSHCTBO OCHOBHOMO MarHHTHOIO NOTOKa npu
HSMEHEHHH HarpyskH TpaHchopmartopa?

11, Tosichure npuHumn CaMOperyJaupyemocTH tpaHcdopmatopa. [lo-
YeMy TIpH. H3MEHEHHWH Harpy3ku BTOPHYHOH OOMOTKH aBTOMaTHYECKH H3Me-
HAETCA nepBHuHblil TOK? KakoBa sgect pois 5. x.c. Ey? |

12. TIpusenute onpenesenue HOMHHA/IBHBIX MAPaMETPOB TpaHcdopMma-
TOPa: MOHIHOCTH Hanpsxkewuii 06MOTOK; TOKOB. :

13. Homunanbhoe nanpsxenue BTODHYHOH OGMOTKH (T. €. HampsiKeHHe
NMPH XOJOCTOM xozne) paBHo 400 B. [Totepi Hanp sxenus s TpaHcpopMaTOpe
NpH Harpyske cocrarssa 20 B. Hemy paBHO Hanpskenue na BTOPHYHOI}
béMOTKe‘Ea_myx{eHHoro - TpakcopmaTopa? i A e el
. 4. TpaﬂchopmaTop C HOMHHAJIbHOH MOIHOCTBIO Sy, =10 KB: A uméer
HOMHHAILHOE BTOpHUHOE Hanpsxenne Vo, ;=400 B. Haiizute MOJIe3HY10
MOIIHOCTE H KO3(pxpHLMEHT Harpyaku, ecsn NpH KO3 HeHTe MOUIHOCTH
cos @3=0,86 BTopHuHbIH TOK I=24A, Tlotepsamu B ",T;i’éﬂcq)opmarope npe-
Hebpesb, OTBeT 7,84 kBr: 0,91. : S

15.: Yncio BHTKOB NEPBHUYHONH O6MOTKH wi= 100, BTOPRUHOH ws==500.
OnpegenuTe Hanp sKERHE XOIOCTOrG X072 BTOPHYHOMN 6GMOTKH, €CJIH TpaHC-
dbopmaTop BKMIOYeH B CeTh ¢ Hanpskenuem 220 B. Haftu BTOPHYHBIH TOK,
€CJIH TIDH HOLKJIOYEHHH KO BTOPHYHONH OGMOTKE aKTHBHOI Harpyskd mnep-
BHYHBIH Tok /;==10A. IToTepsimu B TPaHC(POPMaTOpe npenebpeys. O T 5 e 1
1100 B; 2A; _ - SN ’ '

16. Haueprure u moscuute BEKTOpHbIE ZHArpaMMbl TpaHChOpMaTOpa B
PeXHMe XOJNQCTOro XOoi3- M NpH Harpyake. .

17, Kakue HEHCNIPABHOCTH MOTYT BBI3BAT HOHHKEHHe BTOPHYHOrO Ha-
Npsi2KeHHs. TpaHchopMaTopa? : == '
18. Kakue 'norep'ﬂ MOUIHOCTH HMEIOT MecTo B TpaHcgopMaTope npu Ha-
rpyske? . ' : ' ' -

. 19. Hanuumre GopMyny ass onpepenenus K. mn. A. TpaHcdopmaTopa
npH Jo6oi Harpyske. Kak H8MeniTcs K. II. 1. IPH NOBpeXJeHiu H30J ALIHH
TVIaCTHH MarHUTONpOBOAA? R e
. 20. Onpegennre K. 1. . Tpexa3Horo TpaHe(opMaTopa HOMHHANBHOM

MOWHOCTBIO Syo=630 kB -A, PaboTalolmero ¢ HOMHHaNBHO Harp y3xofi
NpH KO3(bHIIHEHTe MOLHOCTH norpe6urenst cos@s=0,85. [Totepu B crduu
P:z=1,56 kBr, notepu B 06MOTKaX Py 5ow=12,2 kBT. O 18 e 1 97,5% .
' 21. Kaxobo Hasuauenue Macna B Tpanchopmartope? Uro npoHu3oiiner ¢
TpaHchopMaTOpoM, ecsiH B pesynware MOBpeXIeHUs Gaka Macio BLITEKJI0
M3 Héro? . : = ' |

22. TlosiCHHTe NPHHUAT nefCTBUS M 06J1aCTb NPHMEHEHHs aBTOTpaHc-
dopmaropa. s -

- 28, Hdlxemy HEONYCTHMO pa3MBbIKaHHe BTODHYHOH OGMOTKH TpaHc-
¢opmaTopa TOKa NDH Harpyske? l'Toqemy Y TpaHcpopmaropa Hanpﬁx{eﬂua
HJIH Y OOBIYHOTO CHIOBOrO TpaHcopMaTopa TaKoe pasMEIKaHHe Ge3onacHo?

24. Kakosbhl 0cOGEHHOCTH yCTpoficTBa CBAPOUYHBIX TpaHchopMaTopos?



Tema 1.8. Iaexmpuueckue maruiing NePpemMento20 moka

Hasnauenne mawun nepemennoro Toxa. ACHEXpOoHHBIE 3JIEKTPONBHTa-
Teqi. [Tonyvenne BPAMAIOUETOCH MaATKHTHOTO MOJIS B Tpe Xhas3HhIx aCHH Xpoy-
HLIX 9J1e1'<Tp011BHraTen;1x. Cratop SJIEKTPOLABHTATENST U eF0 OOMOTKH. Poroy
3JIEKTPOLBHTATes H €F0 06MOTKH. [Tpununn paboThl Tpexdasiioro aCHH XpOH
HOTO 3JiEKTpOLBHTaTesisl. YacTora BpaleHus MarHuTHoro noJst craTtopa
HACTOTa ppalenusn poropa. Crosbxenne. . 1. c., CONPOTHIJIEH e M TOK
0f/MOTKaX CTaTopa M potopa. Bpamaiomuii moment ACHHXPOHHOIO 3MeKTp::-
ARUTaTeNs W 338BHCHMOCTb €1'0 OT CKOJIbXKEHHS M HanpaXeHHd Ha 3a>KumaX
3JIEKTPOABUraTess. MexanHnueckue XapakTepHcTHKH. [lyck B xop Tpexdas-
HEIX aCHHXDOHHBIX SJIEKTPOABHTATeseli c KOPOTROIZWXHYTEIM M hd3HbIM
pCTOpaMH. Peryinposanue uactoTh BpalleHHs TPeX(a3HbIX BJIEKTPOABAT -
Teqaed. OnnodasHell sekTponBHraTesp. [lotepy u k. n. p. ACHHXPOHHOr:
sneKTpoABrraTeNs. CHHXDOHHBI renepatop. CHHXPOHHBI} 3JIEKTPOABHTa-
Tenb. Mx ycrpodicTBo, pa6ota, crojicTea n 06J1acTk NpHMeHeHHN.

JAaGopamopran pabomna 8. Tpexcpasnbm 4CHHXDOHHBIH JBHraTeap c
KOPOTKOL2MKHYTEIM  POTOpOM. :

Jdutepartypa, [2] (§ 10.1—10.14); [3]; [4] (sanaun 10.4, 10.7,
10.12), 1

3adawu u eonpocer dasn camonposepku

1. Tloncnute nonyuenue spamaiomerocs MarHHTHOrO NOJS B aCHK X)) Ou-
HOM SJiexTpoaBuraTese. OT uero 3aBHCHT ero wacToTa BpalleHHs?

2.. Kakoe 4ncsi0 nap nosiiocos . nosnxen HMETbL aCHHXDOHHBIH ABHraTess ,
€CJIM 4acToTa TOKa B €eTH 80 I'u, a vactoTa BpallenH s ‘MaTHHTHOTO NoJ g CTa-
TOpa paBHa 600 06/MuH? OTBe T: 6.

3. Mosichure npurmun HeHCTBHA aCHHXPOHHOrO aBuratens. [loyemy
TAKOH JBHraTestk Has3bIB3IOT aCHHXPOHHHIM? <

4. Y710 HAa3LIBAIOT CKOJBbX(EHHeMP [Toueiy YB&JIHYeEHe Harpysku Ha
BaJly BLISHIBAET yBeJHUYEHHe CKOJbXKEHHS?

‘5. HomuHanbRran wacrora BPAILeHHs poTopa 735 06/Muy: Uemy pabho
CKOJIbXX€HHE pOTOpa, eC/IH YacToTa Toka B ceT L0 F't? Orset 29,

6. Hanuwmre ¢opmyaw pns OTIpeLeIeHHS 3. 1. ¢. B ¢hase cratopa,
HETOABHXKHOTO H BPAalIAKILETrOCs pOTOpPaA. ]

7, MarinTHHH NOTOK aCHHXPOHHOTO ABHIaTeAs pasen 0,018 B6
B thaze o6moTkH cTatora naBomuTes 3. I. ¢., paskasn 380 B. O6Morku cra-
TOpa COeAHHeHbl 3Be3nol. O6MOTOUHBIY KO3 pHUHEeHT paBen 0,95. Onpene-
JIITE YHCJO BHTKOB (asbl cTaropd, €CJAM 9acToTa TOK3 cetH 50 Tu. Q 7-
seT 100. _

8. Yneno BUTKOB $hasbl 06MOTKH cratopa 70; potopa 40, a o6MoTOuNLIC
KO3(h)PU LIHEHTH COOTBETCTBERHO paBubl 0,95 n 0,965. Onpegennre = 4. c.,
HBEONMMEIE B OOMOTKAX CTaTopa, HeNOABHIKHOLGO Bpawarowerocs poropa,



ec/H MarHHTHbIA NoToK paben 0,015 B6, a ckoabmenue potopa 0,022, Ya-

crota Toka B cetd 90 F'u. OrBeT: 220 B; 128 B; 2.8 B.

9. Onpepenute HHAYKTHBHOE CONPOTHBJIEH He (ha3bl 06MOTKH HenojBM k-
HOIO pOTOpA, €CJIH H3BECTHL] CJAEAYIOWIHE BEJHUHHDBI 4KTHBHOe COnpoTHBMIE-
iue: a3l potopa 5 Om; nasoaumas 3. 1. c. 110 B Tox & potope 10 A. O 1-
seT. 9,8 Om. :

10. Hanwwnre dopmynel pas ONpele/IeHHA TOKa B -HENOABHXKHOM H
@3pallamlemMcss poTope aCHHXPOHHOrO JABHTaTesis, .

11. AxkTHBHOE W HHAYKTHBHO® CONMPOTHBAEHHSA (asdbl HENOABUKHOIO
pOTOPa COOTBETCTBEHHO paBHbl 0,45 K 1,9 Om. Onpenennte 1ok B hase poTO-
pa Npx nycke n npH paGote co ckoabxenuem 0,05, €CJH B ¢as3e poropa
HABOJAHKTCH 3. A. C., paBHas 10 B, npu pabore ¢ y.ﬂOMﬂHYTblM CKOJIbXXEHHEM,

BTBeT 102 A; 21,7 A. :

o 1.4 Ha rpaduke 3aBucumocti Bpawaouiero MOMEHTA OT CKOJILXKEHHH

LOKaACNATE YCTOHYHBYIO H HEeYCTOHUHBY10 o6nacTH. [loueMy nx Tak Haswi-

BajoT? . = " : '

*2v. HTO HasblBalOT CNIOCOBGHOCTBIO NBHraTeNst K neperpyske H KpaTHo-
CTbIO NYCKOBOTO MOMeHTa?

_ 14. C noMOoWbI0 3aBHCHMOCTH BpalLAloOMIEr0 MOMeHTa OT CKOJIbXKEHH fi
NOSACHHTE NPHYHHY YBENHYEHHs TOKA NBHIATeN s NPH CHHXKEHHH HanpfiKe-
HUA B CeTH H MOCTOAHHOH Harpyske. '

15. PoTop acHHXpOHHOro ABHraTen s BpaLaeTcs ¢ yacToToi 1440 06/Mun;
ABHTaTe]b MOTPe6JIsAET H3 CETH MOWHOCTb 55 KBT. Onpepenste MowHoCTS
Ha Baly IBHTaTelst M PajBHBAEMbIH MOMEHT, €C/IH CyMMapHble noTepH B
Asuratene paBHbl & KBt. O TBer: 50 kBr:. 330 H-m.

- 16. Onpenesnnte MOwHOCTS, IOIBOAMMYI0 K IBHIaTeN0 ¢ (ha3HBIM POTO-
POM, a TaKx<e TOXK'B OOMOTKaX CTaTOpa NpH COENMHEHHH HX 3BE3ROH H Tpe-
_YFOJNLHHKOM, €C/IH NPH HOMHHAJLHOM peX<HMe NoJe3Has MOWIHOCTh Ha Bany
pasHa 6,3 xBr, nanpsienne cetn 380/220 B, k. n. n. asurartess 0,88, a
Ko3¢pduuHeHT MowHoCTH paBed 0,69. OTBe T 7,15 kBT; 15,8 A; 15,8 A,

17. B uenb poTopa acHHXpPOHHOrO NBHraTeNs BRIIOYHIH peocrar.
H3MeHHTCSA JIH HPH 3TOM CKOJIBXKEHHE, eC/IH MOMeHT. Ha BaJly OCTAaJACH Mpex:-
HHM? . '

I8: Hanpsxenne ceT nouwusugocs na 10% . -Kak u3aMennTcs npw
3TOM BpaLlaIOUHH MOMEHT dCHHXPOHHOro aBHraTens? O TB e T YMEHbLIHTC R
Ha 190/6 ] . .

19. Kakne cxeMbl nycka 4CHHXPOHHBIX JBHIaTeJleH C KOPOTKO3aMKHY-
ThiM 1 ha3HBIM POTOPOM BaM H3BECTHLI? HX OCOGEHHOCTH? '

20. Tloyemy BKJiIOuEHHe peocTaTa B Li€Nb pPOTOpA aCHHXPOHHOIO ABHIra-
TeNst YBENHYHB4ET MYCKOBOH MOMEHT K CHHXKAeT MNYCKOBOH TOK?

21. Kakue cnoco6bl PeryJHPOBaHHA YaCTOTBI BPALIeHH 5 ACHHXPOHHOTO
NENTATEN] BaM H3BECTHBI? ‘

22. Kakne notepu nmeloT MecTo B 4CHHXPOHHOM ABHIaTeJle NpH pabore
M B PeXHMe X0JIOCTOr0 Xx0ofa? '



23. TlosicHuTe yCTPONCTBO B NPHHUMI llef'IC’I‘BHHVCHHXPOHHoﬁ MalUKHEL.
Moxxer 1y poOTOp TakoH MaWMWHBl BP3IATHLCH ACHHXDOHHO?

24. OnpezentiTe YNCJO Nap NOJIOCOB CHHXPOHHOTO reHepaTtopa, ecan
4aCTOTa BPalleHHs POTOpa PaEHa 500 o6/mMuB, a yacToTa TOKa B cetn 50 T
OtrserT 6.

25, Kar npoMsBOLNMTCA NYCK CHHXPOHHEIX IBHIaTeJef}?

26. Kax MOXHO pery/inpoBaTh YacTOTY BpalleHHs CHHXPOHHOCIC ABHIa-
Tena?

Tema 1.9. Srexmpureckue mawurbl ROCMOANMO20 moka

O6uiee yCTPOHCTBO 3J€KTPHYECKHX MALUHH NOCTOSHHEOTO TOKa, OCHOBHEIE
37IEMEHTB KOHCTPYKUMH 1 HX BasRayeHHe. O6paThMocTs Mawwn. Tlpuinmn
paGoTH MalHHBI NMOCTORHHOIO TOKa.

I'eHepaTOp NOCTOSIHHOTO TOKA C HE3aBHCHMBIM BO3GY K IEHHEM, eI 0 éxeMa
H XapaKTePHCTHKH (XOJOCTOTO XOAa W BHEWHAA). CaMoBO36Y K AEHB @ repze-
PaTOPOB NOCTOSIHHOrO TOKa.l'eHepatop mocrosrHoro Toka ¢ Napalié venpREM
BO30y>K[eHHEM, €ero CXeMa W BRELHAS XapaKTepHCTHKA. Teneparoy g
CTOSSHHCTO TOKa CO CMeLUaHHBIM BO36YKIeHHEeM NpH COrVIaCHOM H Bc-rpeqHOM
COeJHHeHH X OOGMOTOK BO36YXJEHHS, BHEIUHHE xapamepncmxn noTepH,
K. . L. ‘
OJIEKTPOLBHTIATENb NMOCTOAHHOIO TOKA G NapasiJelibHbiM BO30YXI€HHEM;
ero cxXeMa. Ilyck nBHraTesisi, ponb MyCKOBOrO H PeryHpOBOYHOIG peocTaToB.
Bpamalowyii MOMEHT H 33BHCHMOCTb €I'0 OT TOKA SKOPS ¥ MarHWTHOTO NOTO-
Ka. CBA3b MEXJly BpallalOWAM MOMEHTOM, MOWIHOCTBIO H 4aCTOTOL Bpa-
ueHH . Mexannyeckas xapaKTepHCTHKA ABHTATEJS C NapaJJesNkHbiM BO3GYK-
neHueM. PeryinpoBaline yacTOTH BpallleHMs ABHTaTesell NOCTOSHHONO “TOKa
' ¢ napannenbHbIM Bo3OynenueM. PeBepcupoBakne 3JIeKTpOABHIaTeel noc-
TOSIHHOTO ToKa. TloTepu ¥ K. n. n. aBHraTesefi NOCTOSHHOrG ToKa., KpaTtxne
CBELEHHS O JBHIaTesfX MOCTOAHHOIO TOKA C MOCHAENOBATENbHLIM W CMeInaH-
HBIM BO30YXJEHHEM.

O6anacTh DpPHMEHEHHS MalHH TOCTOSIHHOLO TOKa.

JlabopamopHizs paboma 9 ['enepatop nocrosnuoro Toxa c NapaJiied b-
HbIM EO30yA{ieRNEM.

JlaGopamoptasa paboma 10. JIBiraTesb NOCTOSHHOIO TOKA ¢ ¢ MapaJjuienb-
HBIM HJHM NOCJIEACBaTeNbHEIM BO36YJIEHHeM.,

Jurepatypa, [2] (§4 1—4.18); [3];.[4] (sanaun 4,4, 4,5, 4.7,
4.8, 4,10, 4,12).

3adauu u eonpocor 0an camonposepku

1, Kaxkopo HasnaueHHe OCHOBHBIX YACTEN MAllKHB TOCTOSHHOIG TOKA:
CT2HHHE], TNOJIIOCOB, AKOPA, KOJJIEKTOpa, OOMOTOK?

2. BeiBeauTe dopmyay Ans onpesesneHns s. 1. c. resepaTopa, Kang
c6pa3oM MOXHO DperyJinpOB4Tb 3HayeHHe 5. 1. c,?



3. Onpegennte 3. I. C. YeTHIPEXIOMIOCHOTO réHeparopa, ecsau yacrora
“7AWeHNs sKops pasHa 1500 06/MHH, MarHHTHLLY NOTOK MOJItoCa cocraBJisieT
.31 B6, a orHoweHue HUC/1a AKTHBHBIX MNPOBOAHHKOE OBMOTKH AKOpS K
MHCY Nap napaJsijiesisHblx Betbell pasno 450, OTser 225 B.

4. Buisenute dopmMysy nast snekTpoMarHHTHOrO MomeHTa MalHHbl no-
CTOSIHHOTO TOKa. . : - 7 §

5. Onpenenute conpoTuseHHe HarpysKH reHepaTopa C He3aBHCHMuLM
BO20YXIEHHEM, €C/IH TOK SKOpS paBen 40 A npu 3. a.c. 240 B y COIIPOTHE-
NeHHH obmoTKH skopst 0,5 Om. OTBe T 5,5 Om.

6. B uem 3akiiouaercsi sBaenue PeakiUHH SIKOPSH, KaKOBbI ee nocJsies-
CTBHS /IR TeHepaTopa M JBHraTeJs?.

7. TlosicHuTe mpuHUMN CaMOBO30Y KAeHHS MAaLIHHB MOCTOSHHOrO TOKA.
B Kakux cnyyasix MaluMHa MOXeT He BO3OYIHTHCH? :

. 8. HauepTure cxemu TEHEPATOPOB NOCTOSHHOTO TOKA C HE3aBHCHMBIM,
NapaJl/iebHbIM  H  CMELUAHHBIM BO3GYXIEHHEM H NOSCHHTe HasHaYeHHe
KaXJIoro 5JieMEHTa CXeMHBI. :

9. Kakofi BHA HMelOT Xapamepncmxu XOJIOCTOTO XONa W -BHEIHAS
'y TEHEpaTopa C He3aBHCHMbIM Bo36yxneHuem? Kaxkue NPHYHHBI CHHMKAIOT
Hanp f2KeHHE Ha BLIBOJAX TAaKOro reHepaTopa NPH YBETHYEHHH HAarpys3ku?

10. Haifigure Tok AKOPA' TEHEePATOPa C He3aBHCHMBIM BO30yXKIeHHeM C
CONpOTHBJIEHHEM UenH sikopa 1,0 Om u HaTIp SIXKEHHeM X0JI0CTOrO xona 230 B,
€C/IH CONpOTHBJIEHHE HArpyskn cocrasasier 10; 20: 50 Om. Moctposite B
MaciuTabe BHEUIHIO Xapakrtepuctuky. OTBeT 21 A; Il A; 4,5 A,

11. YKaXHTe TpPH NpPHYHHBI - CHHXXEHH HanpsAXeHHs TeKepatopa c
napauie/lbHEIM  BO36YKneHHeM TpH  yBEJHYEHHH HATPY3KH.

12. Haiinure nosesnyio MoutocTs TEHEpATOpa, €CJH NPH HANPSAIKEHHH
Ha BhBojax 110 B Tok Harpysks pasen 50 A. O TBeT: 55 kBr.

13. Ilpu noJseanoii MowmocTH renepatopa 10 kBt ero k. m. n. pasen
90% . Onpenennre CyMMapHble TNOTEPH MOLIHOCTH B resepatope. O T B e T:
1,11 kBr.

14. TloscuuTe NPpHHUHN neHCTBH A SNEeKTPOABHIATENS NOCTOAH HOI'O TOKa.

KakoBo HasHaueHHe KoJJeKTOpa Yy ABHraTens!

15. KaxoBa posb nporuso-s. 1. c., HaBOAHMOH B SIKOpe 3JIeKTpOABHTa-
Teas? [loueMy B MOMeHT nycka sesmk NyCKOBOH TOK? '

16. Haveptute cxemy SJEKTPOABHIATE/SI C MapaliebHbiM BO36y X Je-
HHeM. KakoBo HasHayeHue 06dux peoctaTos?

I7. flkopb nBHratens nocTosHHOro Toka Bpawaercs ¢ Y4acToToR
1500 06/MuH. MaruuTHBIE noTox nosioca pasen 0,01 B6. Nportuso-a. 1. (.
nsHrarens coctasnasier 220 B. Onpenenurte yneno NOJIIOCOB, eCJIH ofHoweHne
4HCNa aKTHBHBIX MPOBOJAHHKOB Ha AKOPe K UHCAY Map napaJJesbHbIX
peTBe# 06MOTXH paBHO 440. OTBé T '

18. Haueprute 1 noschure pabouHe XapaKTePHCTHKH LBUraTeNs ¢ nce.

palJiesbHbIM BO36Y K IEHHEM. [Todemy B 06nacts Gonbuwmx Harpysox rpaguk
MOMEHTA OTKJOHAETCA OT npAMON? ‘



19. HavepTiTe 3aBHCHMOCTb YaCTOTHI BPAlleHHs H MOMeHTa IBHTaTes s ¢
NOCJIE0BaTeNbHbIM BO3OYKNeHHeM OT NOJIE3HOM Harpys3kH Ha BaJy. [Noyemy
ABHTaTe/b C TAKHMH X3apaKTEPHCTHKAMHM WHPOKO NpHMeHseTcH g TACOBLIX
YCTaHOBKaXx? : .

20. I'lepeuncante cnocobw PEry/IHpOBaHNs 4acCTOTH Bpaluenus ABNMra-
TeJs C napaJJenbHbM Bo30yxnenveM. Kakoll crnoco6 NPUMEHSeTCS HauGonee
YacTo? '

Z1. KakuMH cnocobamH valie Bcero PETYJHPYIOT 4acTOTY BpalueHus
ABMrateJisi C MOCJIEN0BaTesbHbIM ‘BO36YXKAEHHeM? '

22. Kakue BHIbI NOTEph HMEIOT MECTO B Mahmﬁﬂe NOCTOAHHOI'0 TOK3?

23. ITo KakuM bopmynam onpenesinioT K. n. 1. reHepaTopa W nBUraTesn
nocrosHHoro Toka? Ilpn Kako# Harpyske K. M..J. AOCTHTaer MaKch'yma?

24. K aBHratesnio ¢ napansiesbHbiM BO30YXIeHHEeM ‘NonBeNeHO Hanp a-
weHne 220 B. ngmy paBHa NOLABOAHMAas MOLLHOCTb, eCJIH TOK AKOpS paBeH
25 A, a conpoTHBJeHHe OOMOTKH BO36yxaeHHs 80 Om? O T g e T: 6,1 kBr:

25. Tok.B Leny AKOps LBHTaTess C NOCAeN0BaTebHBIM BO36YKILH HeM
pasen 20 A. Hailiaure NMpPOTHBO-3. 1. C., HaBOAHMYIO B fKope, 3JIeKTpOoMar-
HHTHYIO MOLIHOCTb H NOABOLKMYIO K ABHIaTeNI0 MOWHOCTb, ec/H CONpPOTHB-
JleHHe OOMOTKH AKOP A 0,5 OmM, o6MoTKH BO36yxaenus 1,5 OMm, a nanpsxe-
HHe Ha BbLIBOAax ABHratens 440-B. Ot se 1: 400 B; 8 kBT; 8,8 kBr.

26. Hafnute conpoTHBJeHHe OOMOTKH AKOpA NBHTaTENIs1 C TapaJiie b-
HbIM BO30OYXXJeHHeM, eCJiH HanboJbLIEE CONPOTHRJEHHE NYCKOBOrO peocTaTa
paBHo 3 OM, a TOK B MOMEHT nycKa cocTaBua 20 A npn Hanpskenww ceru
110B. OrseT 0,50Mm. '

27. TlocTpoiite MEXaHU4EeCKYI0O XAPAaKTEPHCTHKY ABHraTeNst 110CTO 5K~
HOTO TOKa& C NapaJelbHbIM BO30YXAEHHEM, eCJIH H3BeCTHB] €ro HOMHHaJb-
Hble naHHble! Pugy=70 kBt; ny,,=950 06/MuH; U= 440 B; /]
=180 A, R,=0,135 Owm.

a. nou—

Tema 1.10. Saexmponpueod u. annapamypa ynpasiesus

TlonsiThe 00 3snekTponpusone. Pesxkumul PaGoThl 3JIEKTPOABHTaTeNE N,
BriGop MowHOCTH 5JeKTpOABHFaTens npu NPOAOJIKUTENbHOM - Fa60oTe ¢ no-
CTOSIHHOI:  Harpysko#. [lyckoperyaupyomas -annaparypa W-pamenna
5JEKTPOABHTaTEJAMH W 3alNTHasA - annapatypa. PenéﬁHo-KOHTaKTopHoe
ynpasJienHe. MaruuTHbIA nyckaTenb, ero cxema u paGOTa,'Pa_360p. npoﬂeg;
WHX CXeM peJieHHO-KOHTaKTOPHOTrO YNpaBJieHHs Pa3MUHLIMK 3/1eKTPOABH-
raTes siMH.

JlaCopamopran paboma 11. C6opka u nposepka PabGoThl cXxeM pesefiHo-
KOHTAKTOPHOTO  YMPAaBJEHNHS TPeX(PasHLIM aCHHXPOHHLIM NBHIaTenen c
KOPOTKO3aMKHYThIM POTOPOM. ' '

JAntepatypa (2] (§11.1—11.18); [3]; [4) (samawn 11.1—11.3,.
11.5, 11.6). - _



m m “_ B B B A B B Sl r ] " ] _—— -— — ———— — ‘
i rl ly

Bonpocvt 0as camonposepicu

1. Kako#h pe)l(MM paboTbl ABHTaTeNsl Has3bLIBAlOT NPONOJIKHTENBbHbBIM,
KPATKOBPEMEHHBIM M MOBTOPRO-KpaTKOBpeMeHHbM? HauepThrte nmarpammu
paboTbl ABMTraTeJsi B 3THX peXKHMaX.

2. Kak onpeleJHTb MOLIHOCTb ABHCATENS TPH NPOLOJINKHTEJBHOM pe-
’XHMe paboTbl C NOCTOAHHOH W NepeMeHHON HarpysKamu?

3. lMepeunciute nyckoperyaupyiouse annapatbl AAs YNpaBJeHus
3JexTpouBHTraTesAMH. [losicHHTe WX Ha3HaueHHe M YCTPOMWCTBO.

4. HauepTuTe cxeMy BKJIOYEHHS MYCKOBOro peOCTaTa B Uenb poTopa
ACHHXPOHHOTO JBHraTesd.

5. Kak ycTpoeHB! NpepoXxpaiuTesH tunos [1P-2, TIH-2 w HIIH?

6. KaKkOBO HasHaueHHe ABTOMATOB B cetax go 1000 B? Kax ychoéHbl.
MX MaKCHMaJbHbiH M TENJIOBOH pacUenHTe u? _

7. TlosicHuTe HasHayeHHe, yCTPONRCTBO ¥ paGoOTy 3JEKTPOMArHHTHOIO
KOHTaKTopa. JlAf KaKoW UesNH CIHyXKHUT KépOTKosaMKHmiﬁ BHTOK?
~ 8. HaueprtHTe cxeMy MarHuTtHoro _nycxafenn C KHONKaMH YTNpaBjeHHS.
KakoBo Ha3HauyeHHe GJIOKHPOBOYHOIO KOHTaKTa?

9. Kak BKJIOYHTb JBHraTesNb MocJe cpabaTbiBaHHA TENJOBOI 3alIHTHI?

10. KakoBo HasHaueHHe pesie 3auiHTHl U pesie ynpapaeHHs? UTo Hasw-
BZIOT TOKOM CpaGaTbiBAHHA W TOKOM OTNYCKaHHs peJe?

1. TlosicHuTe ycTpoicTBO peJie SJIEKTPOMArHHTHOIO THNA C noaopommm
AIKOPEM M TeNJIOBOr'O peJie,

2. HavepTuTe cXeMy ynpaB/eHHs ¥KOHBelepHOH MHHHeH ¢ TpeMs
KonperiepamMu. CxeMa JOJKHa CCyUIECTBJATL ONpeleseHHYH Noc/exORa-

TEJLHOCTh NYCKa KOHBeHepa B HanpasJieHHH, 06paTHOM nepemMeuleHHIo ae-
TaJen.

Tema 1.11. [lepedava u pacnpedenenue saexmpuueckod snepauil

CoBpeMeHHbIE CXEMDI 3EKTPOCHA6KEH H MPOMbILUIEHHBIX NpeAnpH ATH i
OT HEPTETHYECKOH CHCTeMbl. HasHaueHHe u yeTpoicTBo TPaHcpOPMaTOPHLIX
NOACTAHUMH H PacnpeesuTeNbHbIX MYHKTOB. DJIeKTPHUECKHE CETH Mp OMbILI-
JEHHBIX NPeANpPHATHIA: BO3AYWHbIE, KabeNbHble, BHYTPEHHHE JEKTPHYECKHe
CeTH W pacnpenesnTesibHble nyHKThl. Haubojee pacnpocTpaHeHHble MapkH
npoBoJOB M KabeseH. 3aliMTHOe 3a3eMJieHHe, Ha3HaueHHe, YCTpPOHCTBO,
KOHTpOJAb COCTOSHKA. [IpHMepHBIE pacyer pacnpemesinTeJbHBIX ceTell
380/220 B npOM3BOACTBEHHON 3JeKTPOYCTAaHOBKH.

Jdurtepatypa. [2] (§ 12.1—12.4):

Bonpocer 0as camonposepxu

Yrto HasbiBaloT sHepreTHuecKoii cHcTeMoi? KakoBsbl IpexMyLIecTBa
CObeNHEHHA OTACNbHBIX MEKTPHYECKHX CTaHUHNH B O6LLYIO CHCTeMy?



2. Haveptute cxemy nepenavyn 3JIEKTPHYECKOH SHEePTHH OT 3JieK
YeCKOH CTaHUHH A0 MNOTpefHTens. _

3. Haueptute CXEMY pacnpenesieHus 3JeKTPHYeCcKol SHEPTHH Ha BaleMm
NIPENTIPHATHH. .

4. Tlouemy B mocsenmee BPEMA WKPOKOe pacnpotTpaHnenue Nnoyyunsy
KOMIIEKTHEIE LUHHONPOBOAL? KakoBbl HX o0coGeHHOCTH?
' 5. YeM orsinuaercs TPaHCPOPMaTOPHAS MOACTAHUHA OT pacnpenenu-
TEJIBHOTO TYHKTa?

6. Pacckakute no HEPTEXXYy, NMPHBEJEHHOMY B YueGHHKe Ha puc. 12.6
YCTPOHCTBO * LeXOBOH TpaHc(OPMaTOPHOH mnogCTaHUMH.

7. Kaxkne cnoco6sl npoksanku IPOBONOB H Kaleseil B LeXOBLIX ceTsx
BaM H3BeCTHHI?

8. Pacwudpyiite yc.nongle‘ 0003HaYeHH s NPOBOAOB W Kabeneli: AITP-
500; TIPIl; AABI'; ABBI: AAB.

TpH-

1

9. Kak BhIGupaioT ceyenue IPOBOAHHKA MO JONYCKAEMOM TOKOBOH -

Harpyske W TNOTepe HarnpsKeHHs?

10. Kak Boinosnusior 3a3eMJAlOLIee  YCTPOHCTBO Ha NPENTIPY ATHH?
[losichute npuHuMn ero peficTBus.

11. Kaxk BEIGTCH OCMOTp 3a3eMJIAIOWEr0 YCTPOHCTBA M H3MepeHHe
ero. CONpPOTHBJERKA? HeMy NOMKHO 6biThb PaBHO CONPOTHEJIEHHE LEXOBOro
3a3eMJieHu 8?

MeTonnueckue ykasaHHs K BbINOJIHEHHIO
KOHTPOJILHOH pafoThl-

B KonTponbHylo pabory BXOAHT Mmartepnasn tem 1.6—1.11. B ta6a. 17
YKa3aHbl HOMepa 32134 H TaOJHL K COOTBETCTBYIOLIHM TeMaM.

Ta6auua 17

}_igxip HaumenoBative Temn Hé?;‘;ga _g %‘:?&a

1.6 © DJIEKTPOTEXHHYECKHE H3MepeHHs npH- S -
Gophr :

1.7 TpanchopmaTopy ‘ =77 23-_99

1.8 ODNIeKTPHUYECKHE  MaLIHHBI nepeMeHHoro ( 8—17 | 30—39
TOKa ‘

1.9. OJ/leKTPHYECKHE  MalHHL MOCTOAHHOFO 18—27 | 40—49
TOKa '

1.10 ONEKTPONPHEOL H annaparypa ynpasJe- 28 50
HHA _ '

1.11 IMepenaua u pacnpepenenne 3JIEKTpHYe- — L
CKOH 3Hepruu




Memoduueckue yxasanus pewenuro saday I1—7

Ilepen pelenyem sanay stoi rpynnbl 0co60e BHUMaHHe yIesiTe §9.3—
9.6, 9.11, 9.12 yue6uuxka [2]. s uX pelenus HeO6XOAMMO 3HATL yCTpoii-
CTEO, NMPUHUMN NEHCTBHMS M 33BHCHMOCTH MENCNY 3JIeEKTPHUYECKHMH BeJUyu-
HaMH OJHO(A3HBLIX H TpeX pasHpIx- TpaHchopMaTopos, YMeTB ONpeensiTe no ux
NacnopTHEIM NaHHBIM TeXHHYECKHe XapaKTepHCTHKH. OCHOBHBIMH napamer-
paMH TPaHCHOPMAaTOPOB  SIBASIOTCS: '

1. Homunanwnas Mommnocts Shom. ITO MONHAA MOILHOCTD (8 kB« A),
KOTOPYIO TpaHCc(OpMaTop, yCTaHOBJEHHHH Ha OTKPBITOM BO3AyXe, MOMET
HETIPEPLIBHO OTNABaTbL B TEYEHHE CBOETO CPOKA CAYIKOLI (20—25 ser) npu
HOMHHA/IbHOM HanpsX€HHH H TNPH MaKCHUMAaJbHON U CPENHErOXOBOH TeM-
nepatypax OKpY»Kaloulero BO3AYyXa, paBHbX cooTBeTcTBeHHO 40 m 5°C.
Ecan ykasannble TeMnepaTyphl OT/JHYAIOTCS OT HOMHHAJILHEIX, TO U HOMH-
HaJbHasg MOWHOCTL OYyAeT OTJIHY4aThCH OT YKasaHHOH B macropre.

2. Homuransnoe nepsuunoe Hanpsixenue Ugoui. 310 HanpaKeéwue,
Ha KOTOPOE paccyHTaHa nepBHYHAs 06MOTKa TpaHcdopMaTopa,

3. HomunanreHoe BTOpHuYHOE Hanp axeHnHe Uygy,. 370 Hahpﬂx&enne Ha
BEIBO/\AX BTOPHYHOH OGMOTKH TIPH XOJIOCTOM XOZ€ H HOMHHaJbHOM nepBuu-
HOM HanpsaxeHHH. Ilpu Harpyske BTOpHuHOe Hanpaxenne U cauxaercs
H3-3a NoTeph B TpaHncpopMaTope. Hanpumep, ecau Unomz=400 B, 10 npu
NoJIHON Harpyske TpaHcOpMaTOpa BTOPHYHOE Hanpsixenne U3;=380 B,
Tak Kak 20 B repsercs B ‘TpaHedopMaTope.

4. HoMuHaNbBHBIN nepBHYHBI . 1 BTOPHYHBIR TOKH /Jyomi H [yous. DTO
TOKH,  BHIYHCICHHbIE 10 HOMHHA/IBHON MOUIHOCTH ¥ HOMHHAJbHbBIM Hanp sxe-
HuaM. s opHodasHoro TPaHchopMaTopa

1H0M1=SHOM7(UIIOM1n); /H0M2=SHOM/UH0M'2-
Ins Tpexdasnoro TpanchopmaTopa |

Taomi= SHOM/(V_EUHQMIW); Tyome= SHOM/(V—BUHOM?)‘

3pecs M — K. 1. K. TPaHcopMaTopa. 3Ta BenMuMHA 6/M3KA K 1,0 us-3a
MaJblX NOTepb E TpaHchopmaTope. Ha npakrtuke NpH onpeJe/ieHHH TOKOB
nprHuMalor M=1,0, '
TpaHcpopmaTophl yame Bcero paboTaloT ¢ HArpy3Kol MeHbLue HOMHKHa-
JbHoI. TlosToMy BBOZAT moHsiTHE O Ko3drUHenTe Harpyaru k. Ecan TpaH-
copMatop ¢ Sy0,=1000 kB«A orpaer MOTPeGHTENO MOLHOCTE S yx=
=050 kB A, 10 ky=950/1000=0,95. 3na4enus OTAaBaeMbIX TpaHchopMa-
TOPOM AKTHBHOH M peaKTHBHON MoWHOCTEll 3aBucAT OT KoapdHurenTa
MOILHOCTA noTpeGHTeNs cos 3. Hanpumep, IpH  Suow=1000 kB. A, ky=
=1,0 u cos ,=0,9 ornaBaemas akTuBnag MOWHOCTE  Py=S8y,, cosp,=
1000-0,9=900 kBr, a peakTtusnas Q5= ShonSings=1000+0,436= 436 KBap.
Ecan norpeburens ypemnynr cos ®: no 1,0, To P3;=1000-1,0=1000 kBrT;
»=1000:0=0, T, e, Bca OTHaraemas MOLIHCCTE OYAeT aKTHBHON. B o6oux



Ta6awiwa 18 Téxungeckne parinble TpaHctopmaropos

Hanpsa>kenis obmoToK, {loTepu moui-
kB HocTH, kBT
T R | Swow < = |
' ‘ Yiom 1 UHOM?. Per PO.HOM > ,3:‘
. ) ~
TM-25/6; 10 25 0,23; 0,4 0,13 [ 0,69 |4,7{3,2
TM-40/6; 10 40 . 0,23;0,4 0,175 1,0 |4,7(3,0
TM-63/6; 10 . 63 0,23: 0,4 0,24 | 1,47 [4,7]2,8
- TM-100/6; 10 100 0,23; 0,4 10,33 | 2,27 [6,8]2,6
TM-160/6; 10 160 | 6,1010,23,0,4;0,69 | 0,51 | 3,1 [4,7|24
TM-250/6;. 10 250 0,23,0,4;0,69 | 0,74 | 4,2 |4.7(2.3
TM-400/6; 10 | 400 0,23;0,4;0,69 |0,95 |55 |4,5]2.]
TM-630/6; 10 630 0,23;0,4;0,69 | 1,31 |76 [55[2.0
TM-1000/6; 10 | 1000 10,23;0,4;0,69 | 2,45 | 12,2 [5.5/2.8
TM-1600/6; 10 | 1600 0,23;0,4;0,69 |3,3 |18,0(55(2,6
TM-2500/10 2500 | 10 | 0,4;0,69;10,5 | 4,3 | 24,0(55|1.0

fTpumeuyanusn Tpauchpopmatop TM-630/10 — ¢ MaCJlH.HbIM' oxJIaXKaAeHHeMm,
Tpex(asHblil, HOMHHa/NbHaA MOWHOCTL 630 KB. A, HoMHHaabHOe NepBHYHOe HanpA-

wenne 10 kB, BTOpHYHble . Hanpsaxenus' 0,23; 0,4 n 0,69 «B; 7 Pcr—nOTep“ B

cranu; P, o — NOTepH B 06MOTKaX; U, % — HanpaxexHe KOpoTKory 3aMbIKAHHA,

{(y+ % — TOK XonocToro xoaa.

ey4asx No 0GMOTKaM NPOXONAT ORHH H Te K& HOMHHAJbHEE TOKH. B Ta6.s1.18
NpHBedeHbl TeXHHYECKHe NaHHble HanGonee pacnpocrpaHeHH‘ux’:TpaHC(popma-
TOPOB. ' ' |
OTHowenne JNHMHEAHBIX HanpsIKeHHH B TpeXxgasHbIx TpaHcopmaTopax
Ha3bIBAlOT JHHEHHBIM K03hdHLHeHTOM ‘TpanchopMauHH, KOTOpblii paBeH
OTHOWEHHIO YHCEJ BHTKOB. OOMOTOK, €C/IH OHH HMEIOT OQHHaKOBbie .CXeMsf
coeqnHenns (Y/Y u A/A). Tlpu apyrux cxeMmax K03 ¢HLHEHT Tpancpopma-
UMK HAXOAAT 10 GOopMyJaM .

K=Unbm./Uﬁomzz][3—w1/w2(Y/A);
K=UH0M1/UH0M2=WI/(V3 U’J-_l) NnpH /_\/Y

Ilns  ymeHblUeHHR YCTaHOBJIEHHON MOLIHOCTH TPaHCHOPMaTopoB M
CHHM(EHH NOTePb SHEPrMH B CETAX NPOH3BOAAT KOMTIEHCAILHIO YAaCTH peak-
THBHO MCLIHOCTH, norpebJiseMoi MpEANPHSATHEM, YTO NOCTHTAETCS YCTAHOB-
'KOH HA NOACTAHLHAX KOHAeHcaTOPOB. B Hactosmee spems SHeprocHcrema
paspeluaeT noTpe6ieHie NPEANpHATHEM ONpelesleHHOH peaKTHBHOM Moul-
voctH ()3, Ha3blBaeMOH ONTHMANBHON H obecneunBalonlell HaHWMeHblIMe K-
CnayaTallHOHHbIE PACXOAL! B SHeprocucTeMe. Ecan gpakTHyeckas peaKkTHBHAs
MOWHOCTL NPEANPHATHA HEMHOTO OTAKHYAETCA OT 3aaHHOH (TOUNO ee BbIACD -



TaGéawua 19 Texnnueckue nannble KOMNJEKTHBIX
KOBICHCATOPKLIX YCTAHOBOK Hanpsxenmnem 380 B

Trn ycTanobxu m:ng "Tun ycranosun Kig; Tun ycranonkn ;ig%
YK-0,38-75- 75 YK-0,38-220H | 220 Y K-0,38-330H | 330
¥K-0,38-78 78 | YK-0,38-295 225 | YK-0,38-430H | 430
¥YK-0,38-110H 110 AB’K-O,38-30(‘)H 300 | YK-0,38-450H | 450
Y K-0,38-150H 150 YK-0,38-320H | 320 YK-0,38-540H | 540

MaTb HENb3A), TO NPEANPH sATHe MOJTyuaeT CKHAKY C TapH(a na 3JIEKTPOIHEp-~
THIO; NPH 3HAYHMTENbHON pasHHIe MeXay Q; v Qg NpeAnpusaTie naaTur
Han0aBKy K Tapudy, HCUHCISIEMYIO 110 CReUHabHO iKane.

Ilycte peakTuBRas mouniocTs npeanpuatua Q= 5000 KBap, a 3ajaHHag
CHCTEMON MOLUHOCTD Q,=1000 KBap. Torna npeanpusthe JOJIXKHO CKOMMen-
CHPOBAaTE C NOMOLLLIO KoH,uencafopon PE€aKTHBHYIO MOWIHOCTL Q(,=Q—Qa=
=5000—1000=4000 KBap. Bm6upaem no ta6a. 19 REBATb KOMNJI€ KTHHIX
ycranoBok ¥ K-0,38-450H MOLLHOCTBIO No 450 kBap. Cymmaphas peaKTHs-
Has MOLUHOCTL 6atapen 9.450=4050 KBap, u4TOo 6JIM3KO K He06xozmmomy
sHauenHio 4000 kpap. N

ﬂphM'ep I1. Tpexdasuwii TPaHCOpMaTop HMeer CAEAYIOUHE HOMII-
Ha.anj;le X8PAKTePCTHKH: Sy,,= 1000 kB. A, Ukom1=10 kB, U
=400 B. ITotepn B crann Pe1=2,45 kBr, notepn B o6moTKax e —
=12,2 xBr. TlepBhynble 06MoTKY COCLAHHEHD! B TPEYrOJIBHK, BTOPHYHbIE —
6 spespy. Ceuvenne MarHuTonposopa Q=450 cm?, AMIIUTYAa  MardnTHOR
WHAYKLHKH B HeM B, =1,5 Ty, Hactora roka v cetn f=50 I'u. Or TpaHcdop-
MaTopa NoTpeGJIfieTCs AKTHBHA N MOWHOCTE P,=810 kBt npu KO3(pdH LneHTe
MOWHOCTH €O0S ©,=0,9. Onpeneantn: 1) HoMMHanbHLIE TOKH B 06MOTKax u .
- TCKH 1pH axTHYeCKoH Harpyaxe: 2) 4iCNa BHTKOB obMoTOK; 3) k. m, .
TPaHCPOPMATOPA * IPH  HOMHHINEHON 1 (hakTHuecKol Harpyskax,

Pewenmne. 1. Homunanpne TOKH B O6MOTKax:

SHO-M'-IQOO_ 10001000 .
V 3 Upour 1,73-10 000
]HOMZ:SHO_M- 1000'= 1000. ]OOO= 1445 A
V8 Unomz  1,73-400
2. Kospduunenr Harpysku .Tpchd)opmaTopa
ey =P4/(Syom COS ®2) =810/(1000.0,9) =0,9,

3. Toxn B 06MOTKax NpH (aKkTHYecKol Harpyske

l1=PRulyoni=0,9-58=52 A; /,=k,/,0=0.9. 1445 =1300 A.

4. dasupe 3. 1. c. HaBOAHMBIE B OOMOTKaXx. [MepeuyunLe 06MOTKH
COCAMHEHL! B TPRYFONbHHK, a BTOPHYHDIE — B SBE3NY, mo3TOMY, npenebpe-

Hom2 T

IHOM]‘—

.
]




Tas najeHHeM Hanps KeHHS B NepBHUHOM 06MOTKe, cuuTaem

Erp & Usomi=10000 B; Eyy= Usnowa/ V' 3=400/) 3=1230 B.
5. Uncsa BHTKOB 06enx 06MOTOK HaxonuM Hu3 QopmyJb
Eg :4,44fw1.d)m:4,44fw13,,,Q, OTKY[a |
wy=E19/(4,44/B,, Q)= 10 000/(4,44-50-l,5-0,045)=667.
3nech Q=450 cM’=0,045 w2
Wo =w,£54/E 1y = 667-230/10,000 — 15,3.
6. K. n. x. TPaHCQOPMATOPa NPH HOMHHANLHON Harpyske
| s,,oM'.cos @y 100 : 1000.():,9.100 =9'8‘4%.
Hom COS Qo+ Pr 4P, " 1000 0,942,454 12,2 ’
"7.'K . p. TpaHcopmaTopa npy baKTHuecKoH Hany3ké.
RuSkom COS @y |
RuShom cOS @2+ Per "*‘.kspo.nom

0,9-1000-0,9 C ok
e = 0
~0,9-1000-0,942,454-0,9%. 12,500 =98,5%.

ﬂqu='S

nN=

100 ==

IMpumep 12. Onnodasumnii TMOHHKAIOW M TpaHcdopmaTop HOMHHA/IbHOI
MOLIHOCTBIO Sy, =500 B. A CTYIKHT LJISt NHTaHHUA Jamm MECTHOrO OCBele-
HHA  METa/VIODEMYIIHX CTAaHKOB. HOMHHa/bHEe HanpsxeHus o6MOTOK
Uwoni=380 B; Unona=24 B. K TPaHCPOPMATOPY NpHCoeRHHEHD JHecaTs
J1aMIl HaKaJJHBaHUA MOUHOCTBIO 40 Bt Kaxnas, nx kosdpduuMeHT MowHOCTH
Cos @3=1,0. MarHUTHHI} noTok B Mariiuronposoge @,,=0,005 B6. Yactora
TOKa B ceTH f=50 L. [Totepamu B TpchqbpmaTope npeHeGpeys. - Onpepe-
JIMTL: 1) HOMHHAJIBLHBIE TOKH B o0MOTKax; 2) KO3(pHUHEHT Harpyskn TpaHC-
¢dopmaTtopa; 3) Tok: B 06MOTKaxX NpH HEACTBHTENLHOM} Harp
BHTKOB OOMOTOK; 5) KOSQpHLMEHT * Tparcdopmanuy,

Pewenune. 1. Homunanbupe TOKH B 06MOTKax:

IHOMI-.: SH'bM/UHomi = 500/380 =1,32 A;
Tyoma = SHOM/UHOM2 = 500/24 = 20,8 A.

2. KoapdpuuuenT HarpysKH TpakchopmaTopa
ky==Py/(Syom COS P2) =10-40/(500. 1,0)=0,8.
3. Toxn B obMmoTkax NPH JEeACTBHTENbHON} Harpysxe

y3Ke; 4) uncuoa

/i-=kH[HO,4f=O,8-l,32=1,,06 A; 12=kHlHOM42=O,8520,8=]6,6 A,
4. Ilpn xonoctom xoge EyxUyoui; Es=U,
TOK HAaXOOHM H3 dopMmyJbl
E=444f0®,, .

Torpa w,= Ej/(4,44f ©,,)=380 (4,44.50-0,005)=2340 BHTKOB;
= Ea/(4,44fD,)=24/ (4,44.50.0,005)=22 BurKa.
5, KospdHument Tpanchopmauuu

K=EI/E2=w,/w2 =340/22 = 15,5.

nomz. JHCJA BHTKOB obMo-

We=—



Mpumep 13. Tlpeanpusthe noTpebnaser AKTHRHYI0O MOWHOCTL P,=
= 1550 kBT npu xoacpcbuuneme MOLLHOCTH COS ©,=0,72. DneprocHcTema
NpeAnHcana yMeHbUHKTh NOTPebaseMyio PEAKTHBHYIO MomHocTs 10 450 KBap.
Onpenenntb: 1) HEOGXOOMMYID  MOWHOCTb  KOHAEHCAaTOpHOI 6atapen #
BL:OpaTh ee THN; 2) HeoOXOmMMYIO TPaHCOPMATOPHYIO MOWHOCTL K Kos(h-
(pHLMEHT Harpy3KH B ABYX Cayuasx: a) [O YCTAHOBKH GaTapew: 6) nocJae

YCTaHOBKH 6aTapeu. Bb16pa"rb THI TpaHchopmartopa. HoMuuahbHOe Hanp a-
>kenne cetd 10 xB.

Pewenmne I. Heobxopumas TpaHcdopMaTopHas MOWHOCTD JI0
YCTaHOBKH KOHJEHCAaTOPOB

Stp=Py/cos ¢, =1550/0,72 = 2153 kB - A.
Ilo Ta6xa. 18 BriGupaem Tpancopmatop THna TM-2500/10 ¢ HOMHHa/Ib-
HOH MowHocTthio 2500 xB-A. Kosadpduunent Harpysku
ky, = 2153/2500 = 0,86.
2. Heo6xomumas npennpusTaio peaKfHBHa.ﬁ MOLIHOCTb
Q=S sin = 2153-0,693 = 1492 KBap..
3neck sin @,==0,693 naxopuM no tabauuam Bpaguca, snas cos P3.
3. Heobxonumas MomHOCTL KoHIeHCATOPHOM Gatapen
Q6= Q— Q, = 1492— 450 — 1042 KBap.

Ilo tabn. 19 BLIGHpaeM KOMMJIeKTHbIE, KOHJLEHCaTOpHbIE YCTaHOBKH THNa
Y K-0,38—540H mowHocTsio 540 kBap B KoaHuectse 2 wr. O6ias peak-

THBHAasi MOIHOCTb COCTABHT Qg=2. 540= 1080 kBap, uTO 6JH3KO K HeobBXo-
JuMoH MouwHocTH 1042 kBap.

4. HecKoMneHcHpPOBaHHAasi peaKTHBHAs MOLIHOCTD

Qucx = Q — Q6 = 1492 — 1080 = 412 KBap.
6. Heo6xonmuMas TpaHchopmaTopHas MOULHOCTH

Sip=V P2+ Q=) 15500+ 4122 — 1604 «B.A.
IlpuHuMaeM K ycraHoBKke onuH TpaHcdopMatop TM-1600/10 MowmmocTsio
1600 xB-A. Ero xoshpduHUHeHT Harpysx# COCTaBHT: ky=1604/1600~1,0.

TakuM 06pasom, KOMMEHCALHMs PeaKTHBHON MOUIHOCTH MO3BOJIHJIA 3H4-
YHTEJIbHO YMEHBUIMTL  YCTAHOBJIEHHYIO  TPaHCHOPMATOPHYIO MOILHOCTS,

MemoQuueckue ykazanus K peweruto - saday 8—]7

3ajauyd QaHHOIN TPYNMbl OTHOCATCSH K TeMe «OeKTPHYECKHE Ma [LHH bl
NepeMeHHOro Toka». [ KX pelleHHs HeoBGXOLHMO 3HAThH YCTPOHCTBO H
NPHHUKN NEHCTBHA aCHHXDOHHOrO NBHIATeNs H 3aBHCHMOCTH MENCLY SJIeKT-
PHUYECKHM BeJMUHHAMH, XapaKTepH3YIOWMMH ero pabory.

Psll BO3MOXHEIX CHHXPOHHbBIX YaCTOT BpPaLIEHH A MATHHTHOLO MOJIS CTa-
Topa npy yacrote 50 'm: 3000, 1500, 1000, 750, 600 06/MuH ¥ T. 1. [1pu yac-
TOTe BpalieHHA poTopa, Hanpumep, 950 06/MHH H3 3TOrO pAga BbLIOKpaeM



Ta6au ua 20. TexHMuecKHe NaHHBIE HEKOTODbIX ACHHXPOHHbBIX

ABHraTenell ¢ KOPOTKO3AMKHYTBIM POTOPOM cepun 4A

2
= =S
) z x 2 =
Tun perratens g‘_ E & { E: fé z
Q::c; E&‘g § & = E F-‘::
4A100S2Y3- 4 2880 (0,89 7,6 | 2,0 | 22| 0,86
4A100L2Y3 5,5 | 2880 | 0,91 | 7,5 20| 2,2 087
4A112M2CY 3 7,5 | 2900 | 0,88 | 7,5 | 2,0 | 2,2 | 0,87
4A [32M2CY3 11 2900 {0,9 | 7,5 | 1,6 | 2,2 | 0,88
4A80A4Y3 [,1 | 1400 | 0,81 | 5,0 | 20 | 2,2 | 0,75
4A90L4Y3 2,2 | 1400 {0,831 6,0 | 20| 221 08
4A10054Y3 3,0 { 1425 [0,83| 6,5 | 2.0 2,2 | 0,82
4A100L4Y3 4,0 | 1425 10,84 | 6,5 ( 2.2 | 2.2 | 084
4A112M4CY | 5,5 1 1450 {0,85| 7,0 | 20| 2,21 085
4A132M4CY | 11 1450 1 0,87 | 7,5 | 2,0 | 2,2 | 0,87
4AP 16054y 3 15 1465 | 0,83 7,5 | 2,0 | 2,2 | 0,865
4AP160M4Yy3 18,5 | 1465 [ 0,87 ] 7,5 | 2,0 | 2,2 | 0,885
4AP 180S4Y3 2 1460 | 0,87 | 7,5 | 2,0 | 2,2 | 0,89
4AP 180M4Y3 30 © | 1460 [0,87| 7,5 { 20| 22| 0,9
4A 250543 75 11480 109 | 75 | 12| 22| 0093
4A250M4Y3 90 1480 1 0,91 | 7,5 | 1,27 | 2,2 | 0,93
4AH250M4Y3 90 1475 [ 0,89 6,5 | 1,2 { 2,2 | 0,935
4A100L6Y?3 2,2 950 | 0,73 | 5,5 [ 2.0 | 2,0 | 0,81
4AP1E0S6Y3 11 975 10,83 | 7,0 | 2.0 | 2,2 | 0,855
4A P 160M6Y3 15. 975 10,83 7,0 | 20 | 2,21 0,875
4AP180M6Y3 18,5 970 0,8 | 6,5 | 2,0 2,2 | 0,87
44250S6Y3 45 |- 985 [083| 6,5 1.2 ] 20| 0,092
4A250M6Y3 b5 985 [ 0,89 7,0 { 1.2 | 2,0 | 0:92
4AH250M6Y3 75 985 (0,87 7,5 | 1,2 ] 25| 0,93
4A100L8Y3 1,5 726 1065 6,5 | 16| 1,7 074
4AP160S8Y3 7,5 | . 730.10,75| 6,5 | 1,8 22| 0,86
4A250S8Y3 37 - 740 | 0,83 6,0 | 12| 1,7] 09
42250 M8Y3 45 7401084 6,0 [ 12| 1,7 0,091
4AH250M8Y3 55 - 740 10,821 6,0 1,2 | 2,0 | 0,92
4A160S4/2Y3 1l 1460 1 0,85 | 7,5 | 1,5 | 2,1 | 0.85
145 ) 2940 10,95 7,5 | 1.2 | 20| 083
4A180S4/2Y3 18,56 | 1470 |09 | 6,5 | 1.3 | 1.8 | 0,883
- 2] 2920 10,92 | 6,5 | T.,1 | 1.8 | 0.8
4A |60M8/4Y3 9 732 10,69} 5,5 (1,5 2,01/ 0,79
e 13 1460 10,92 70 | 7.2 | 2.0 | 0 865
4A160S8/4Y 3 6 7456 10,69 50 | 1.5 | 2.0 | 0.765
9 1460 | 0,92 | 70 | T2 | 20| 0.8



6K KAHLIYIO K HEH YaCTOTY BpalweHH s noJs ny= 1000 06/mMuu. Torga MOXHO
onpeleNHTs> CKOMbIKEHHE POTOpa, JaXe He 3HAA UHC/IA TIap MOJMIOCOB ABHra-

TeJA:
- ny—ny  1000—950

S — 0,05,
" 1000 s

7]

13 dopMyJibl /151 CKOJIbXKEHHA MOXHO ONpeleNHTb YACTOTY BpaUleHH s
poTopa '
ng=ny (1—s).

B HacTosmee BpeMs NpoOMBILIJIEHHOCTb BbINYCKAeT aCHHXPOHHbIE ABHTa-
TeJIH C KOPOTKO2aMKHYTbIM pOTOpOM cepHH 4 A mowHocTtsio oT 0,06 R0
400 xBt (taba. 20). O6o3HayeHHe THNa 3JIEKTPOABHIaTeJ R pacwnppoBhI-
BAETCA TaK: 4 — MNOPANKOBbIH HOMep CepHH; A — aCHHXpONHBIH; X —
aJHOMHHHEBAs 000N0UKa H YYTYHHBIe IHTHI (OTCYTCTBHE GYKBul X O3Hauaer,
uTY KOPNYC MNOJHOCTbIO BLINMOJHEH H3 yyryHa); B — apBurartens Bctpoen s
oSopynoBanxe; H — ncnonnenne samumenHoe 1P23, njis 3aKpbiThiX ABH-
ratejiel HcrnonHeHus 1P44 o6o3HaueHwe 3awMTH He. nphBommTCH; P —
11811raTeJ1_b C NOBLMUEHHLIM NMYCKOBBIM MOMeHTOM; C — CenbCKOX035iiCTBEH -
HOFO Ha3HayeHHs; LH(ppa nocje OyKBEHHOro 0003HaueHHs MOKa3biBaeT
BbICOTY. ocH Bpawenhs B MM (100, 112 n T, )1.); 6ykBnl 5, M, L — nocJe
uUHpp — yCTaHOBOYHbIE pasMepbl MO AJHHe Kopnyca (S8 — craHuna camasn
KprTKaﬁ; M — npomexyrtoyHas; L — camasn AJMHHaRA); uHdpa nocsie ycra-
HOBOYHOTO pasmepa — yucio noJtocoB; Gyksa Y—KnuwaTn~1eC}\oe HC-
NOJIHeHHe (LJs1 yMEPEHHOTO K/JHMATa); NOCNe HAs UHdpa — KaTeropHs pas-
MeweHus: 1 — nas pa6oThl Ha OTKPBITOM BO3jyXe, 3 — MJs 3aKPLITHIX
HEOTaNJIHBaeMbIX NOMeLUEeHHH. _

B 0Go3nzuennsax THMOB IBYXCKOPOCTHBIX JBHraTeslell NocJe yCTaHOBON-~
HOTO pasMepa YKasbiBaloT uyepc3 1poGb 06a 4uC/la TOJIIOCOB, HalpHMep
4A16084/2Y 3. 3peck uugppbl 4 U 2 03HAYAIOT, YTO OGMOTKH CTaTopa MOTyT
NepexJIoYaTeCsa TaK, YTO B JABHrarteJie 06p33y}0TCH 4 un 2 nosioca.

Mpumep 14. PacwudpoBaTs yciaoBHOoe 0603HaueHHe JBHraTenr
4725054V 3. .

ST0 JBHraTeb YeTBEpTON CepHH, aCHHXpOHHBIIL, KOpTyC TOJIHOCTHIO
UYTYHHBIH (HeT GYKBbl X), BbICOTa OCH BpalueHHs 250 MM, pasmepbl Kopinyr:a
no AnuHe S (caMbil KOPOTKHH), HeThIPEXTIOAICHBIN, I yMEPEHHOro
KJIAMaTa, TpPeTbS KaTeropus pasMelleHus.

Npumep 15. Tpexdasublfi acHHXPOHHBIE 3/€KTPOABHraTenn c KOpoT-
KO3aMKHYTBIM poTOopoM ThHna 4AP160S6Y3 uMeeT HOoMHMBaNbuble AaHube:
MOWHOCTL Pyon=11 kBr; Hanpsxkenne U, n=2380'B; uactora BpalleHH A
poropa ny,=975 06/MiK; K. M. I. Nu,uw=0,855; KO3(pDHUHEHT MOIUIHOCTH
COS Pyoy=0,83; KpatHoCTs nyckoBoro toka /,/lyou=7; KPaTHOCTb MYyCKO-
BOTO MOMeEHTa Mn/MHOM—Q,O. CNOCOGHOCTL K. neperpyake Muay/Myon=
==2,2. Hacrota TOKa B ceti f;=50 I'u. '



Onpenennutb: 1) noTpebiseMyo MOWHOCTL; 2) HOMHHAJbHBIH, NyCcKo-
BOM M MAaKCHMalbHbl/i MOMEHTHI; 3) HOMHHANBLHBLIE M NYCKOBOH TOKH: 4)
HOMHHAJBHOE CKOJBbXeHHe; 5) 4acToTy ToKa B porope; 6) cymMmaphble
notepH B JBuratene. PacungpoBaTh ero ycsnoBHoe o603Haueniie.

MOXHO NH OCYLIECTBHTL MYCK ABHTaTess NpH HOMHHAaJbHOH Harpyaske,
eCJIM HanpskeHHe B CETH NPH NYyCKe CHH3HJAOCH Ha 20%?

Pewenne. 1. Momrocre, notpebnsieMass M3 ceTu

Pi:PHom/ﬂHom‘—f 11/0,855=12,86 kBT.

2. HoMHRaJbHBIH MOMEHT, pa3BHBaeMblii IBHTraTeJieM:

M _—_9,55PH0M/1_12=9,55- 11.1000/975=107,7 H.m.

3. MakcuManbHblE H NYCKOBOH MOMEHTHI:

Mmax =2,2M 30, =2,2-107,7=237 H.m:
My =2Myou=2107,7=215,4 H -m.
4. HoMuHanbHBIE H NYCKOBOH TOKH:
= Pyiom- 1000 . 11-1000
BT Y BU o Tnom €OS @yom 1,73 -380-0,855.0.83
=07 o =7, 052376 =165 A"
5. HoMHHanbHOEe CKOJbXEeHHe
ny—ny * '1000—975
~ n; 1000
6. Yacrora TOKa B poOTOpE
fo=f1s="50.0,025=1,25 I'n.

7. YcnoBHoe 0603HaYeHHe IBHraTelst paclH(ppOBbIBaeM TaK: NBHIaTesb
4eTBEPTOH CEPHH, aCHHXPOHHBIM, C MOBBILIEHHEIM CKOJbXeHHeM (6ykBa P),
BLICOTa OCH BpauieHus 160 MM; pasmeprr Kopnyca 1o asiuHe S (caMbli KOpOT-
KHH), IECTHNOMIOCHEIA, VIS YMEPEHHOTO KJHMaTa, TpPeTbs KaTeropus pas-
MELIEHH 5. :

8. I'lpn CHH)XXEHHH HanpsKeHus B ceTd Ha 20% Ha BHIBOZAX NBHTaTeNs

octaercs Hanpsxerue 0,8 Uyoy. Tak Kak MOMEHT ABHTaTeJIsl NPONOPLMOHa-
JeH KBalpaTy HalpsDKeHus, TO

'M l"l B (OiSLiHOM)z.:.O’GLI i
My U'om

23,6 A,

=0,025=2,5%.

Orctona
Mp=0,64M,=0,64.2154 =138 H.u,

4yTo 6oablue My o,=107,7 H. M. Tarum 00pasoM, nycK ABHraTens BO3MOXKEH,

Mpumep 16. Kaxpas dasa o6MOTKH cTatopa TpexdasHoro ACHHXPOH-
HOTO ABHraTeJsid ¢ GasHbIM POTOPOM HMEET YHCJO BHTKOB wy= 150 n 06MoOTOY-
Hpli K03dHIIHERT koy=0,97. AMIHTYAA BP&LIAIOWETOCA MATHHTHOTO TIOTOKA
®,,=0,006 B6. YHacrora Tcka B cetn f;=50 ['ll. AKTHBHOe CONpOTHBJEK He
daspl poTopa Ry=0,4 OM, HHAYKTHBHOE CONPOTHBAEHHE (a3l HeNOMBH X~



Horo potopa x,=4,2 Om. [Ipy BpalleHuu poropa ¢ 4acToToli n,=980 06/MuH
B (hase poTopa HaBomuTcs 3. A. . £p;=10 B. Onpenenuts: 1) 5. 1. c. Ey B
¢pase 0OGMOTKH CTaTOPa; 2) 3. 4. c. £5 B (ase HENOABHIKHOrO poTopa; 3) TOK
3 (haze poTopa MNpH HopMaJ/bHOH pabore [, W mpu nycke [,p.
Pemenune. |I. 2.0 c. B daze craropa
El-.=4,44k01w1f1CDm =4,44.0,97.150.50.0,006 = 194 B,
2. Ilpn ny;=980 06/MMH YacTOTa BPALUEHHA NOJS r1; MOXKET GBITh TONBKO

1000 06/MyH- H CKOJbXEHHE POTOPA
__ng—ny_ 1000 —980
| == = 1o 0%

3, 2. . c. B dase HenoiBHKHOTO poTOpa onpejensieM H3 GHOPMYJibl
E,,=E,s, otkymna Eg=E,;/s=10/0,02=500 B.

4, Tok B dase poropa npu nycke
. )8 - 500

VRif 2 V04142
5, MHLYKTHBHOE CONPOTHBJIEHHe ha3bl pOTOpa MPH CKOJbXeHHH s=0,02:

' Xy5=X35=14,2.0,02=0,084 Om.

6, . Tok B ¢ase BpawaoUErocs pPoTOpa
]2 = ]
V REfx, V0,4°40,084%
Ta6baunua 21. Honyckaembie Toxosué HarpyakH (A)
Ha anwMHHHeBble NpoBOla H KabeJsH

=119 A.

Iyn

=244 A,

Mposoxa [(a6enﬁn‘({)6'lib(l)%e0X)anbele
Ceuenne, mm? : '

OTKDEITO B TpyGe " OTKpBITO B 3eMJie
7.5 24 19 — s
4 | 32 28 27 38
6 39 " 32 © 35 45
10 - 55 47 49 65
16 80 60 60 90
25 . 105 80 75 115
35 130 95 95 135
50 165 130 110 165
70 210 165 140 200
95 255 200 165 240
120 295 220 200 - 270
150 340 . 2B5 230 305
185 390 — 260 345




Ta6anua 22 Texumueckue BaHHBIE HEKOTOPBIX THNOB MaluKH

NOCTOAHHOrO TOKa

0,01

2 = ]
2 = B < g 3 =
S p e
& 5 Qs x:g% F & S ~ o
lenepamopet
I1-4] 115 | 2,71 1450 | 234 4 0,558 ] 0,136 68,8
230 | 2,7 {1450 | 11,7 | 4 2,23 0,488 214
I1-51 115 | 5 1450 | 43,4 | 4 0,191 | 0,03 32
230 | 5 1450 | 21,7| 4 0,78 0,112 120
I1-61 230 | 9 1450 { 39,1 | 4 0,35 0,04 120
I1-62 230 [ 11,5 | 1450 | 50,0 | 4 0,222 | 0 028 80
1n-71 | 230 | 16 1450 | 69,5 | 4 0,3 0,0115 43
I1-72 230 | 2 1450 | 9] 4 0,1745 | 0,00725 | 50
I1-81 230 | 27 1450 | 117 4 0,1445 | 0,00475 | - 69 5
I1-82 230 | 35 1450 | 152 4 0,0863 | 0,00308 | 27 2
1-91 230 | 50 1450 | 217 4 0,0504 | 0,00304 | 358
. 3/ze1cmpoaauea/ne/1u '
I1-41 110 | 1,5] 1000 18,2| 4 0,657 | 0. 024 62
110 | 1,0| 740 | 13 4 1,21 0,033 92
220 | 6,0 3000 | 33 4 0,36 0,007 |- 280
|5 220 | 3,2°{ 1500 | 18,4 | 4 1,032 | 0,0328 | 198
I1-42 110 | 4,5 1500 | 5] 4 0,209 | 0,0054 73,2
L - 220 | 7,413000| 43,5| 4 0,197 | 0,0085 | 136
220 | 3,8/ 1500 254 | 4 0,78 0,0392 | 228
| 220 | 2,211000| 13,3| 4 1,75 0,039 | 243
T1-51 1O 13,21 1000 | 37,4 | 4 | 0,242 |0,0073 | 45,9
110 | 2,2 750 | 27 4 10,472 10,0073 | 459
220 | 11,0 [ 3000 | 59 4 0,135 10,0044 | 158
220 | 6,0 (1500 | 33,2| 4 0,472 | 0,0073 | 139
220 | 3,21 1000| 18,3| 4 1,051 | 0,0044 | 168
I-71 220 | 32,0 | 3000 | 168 4 0,045 | 0,00125 | 605
220 | 19,0 | 1500 | 103 4 0,124 | 0,0046 76,8
220 [ 10,0 { 1000 | 63 4 0,3 0,0105 85
Mn-81 220 | 32,0 | 1500 | 166 4 0,074 | 0,0026 95,5
220 { 14,0 750 | 79 4 0,244 99



KOHTPOJILHAS PABOTA 2

3amaya 1. K TpexdasHoMy TPAaHCHOPMATOPY € HOMHHAMBHOM MOWHO -
CTBI0 Syoy-H HOMHHAJIBHBIMH HAaTIP SXKEH 1 MK NepBHUHON Uyyy | H BTOPHU-
HOA Uyom 3 OOMOTOK NpPHCOBAHHEHA AKTHBHAN Harpyska Pj npu. kosatpn-
(IHEHTE MOUIHOCTH COS (y. OnpenennTs: |) HOMHMHaNbHBIE TOKH B 06MOTKax -
Twom 1 B Trow 23 2) KOSHUMEHT Harpysku TpaHcopmaTopa ky; 3) ToKH B 06-
motkax {; 1 /4 npu akTHueCcKOl Harpyaxe; 4) CyMMapHble IOTepH MOLUHOCTH
2P npH HOMHHAJBHOH HATpy3Ke: 5) KOIGGHUMEHT NOJESHOFO neHCTEM s
TpaHedOPMaTOPa NMPH HaXTHYECKOH Harpy3ake. JlaHHble s cBoero BapHauTa
B3ATb H3 Tabll. 23. Hepocrawowye BenHUHHB B3ATH M3 Taba. |8.

KaxoBo HasHaueHue 33MKHYTOTO CTaJbHOIO MarHHTONPOBONa B TPaHC-
dopmarope? ITouemy MarHHTOTIPOBOA JOJIKEH MMeTb MHHHMAJbHBI} BOSAVUI-
HEI 3330D H BBIUNOKKATLCA He CIJIOWIABIM, @ H3 OTAEABHBLIX CTAaAbHbIX J;I'[C-
TOB, H30JIMDOBAHHKX APYr OT APYra JaKOM?

Ykasanue. Cum. pelueHHe THNOBOro npumepa 1.

Tabnuua 23

é = m m 2 < m @

« m x x g m x x

5 < = e o N % - = &

vl 2| 2| 5] % | ¢|¢&. =l 2| 2| %] s
SE c/)g ;m N N 8|85 | & | & Sl S
01 J1000| 10 {0,69] e50 0,85} 51 630f 10 |0,69| 554 0,88
11 160 G 10,4 150 | 1,0 61 40 6 0,23 351 1,0
21 1G0 6 (0,23 €0 10,9 71 [ 1600) 10 {04 |1400 0,93
31! 250 10 (0,4 | 200 0,85 81 63l 10 {0,923 o961 1,0
4] 4005 10 ]0,4 | 350 0,921 91 630 10 [0,4 0201 0,9

3agaua 2. JIAR MHTAHHA MOHHIKEHHLIM HanNpIKeHHeM wLenei; ynupaene-
HHA. S/IEKTPOABHTATE/SIMH Ha NyJbTe YCTAHOB. IEH OAHODA3HHIN ABYXOGMy-
TOUHBIf! TPaHCHCPMATOR  HOMHHANBHOI MOWHOCTBIO Shom- HOMHHaNbHLIE
HANp AXERHA 05MOTOK Uygwy d Uyoy 50 HOMEHAJIBHBIE TOKH B obMOTKa X
Twow 1 1 Jyom o Kospbuurenrt tpancdopmaupu pasen K. Uncna BuTKOB 06-
MOTOK W; H Wy, MarHuTHLIA noTox B MarauTonposose @ . Yactora Toka B
cerd f=50 ['u. Tpancdopmatop paboTaer ¢ HOMHHANBLHOLN Harpyskou.
[Notepamn B TpaHCQ)opmaropé MOXCHO mperebpeus. Hcnoassys paunue
TpakcopMaTepa, yKasauHee B Tabi. 24, onpefesTh BCe HEH3BECTHe BeJIH-
NHHLL, OTMZYRiIHBIE Mpouepxamy B TabinUe Bapiantos. HauepTuts CXemy
EKAONERH S TAKOrO Tpaucd)opma'ropa B ceTb. Ko BTODHMYHOI oBMOTHe npa-
COCAHHUTL HATPY3KY B BHJe OObIYHOTO pe3HcTopa R, . [/ BKAOYEHHS i
OTKJIONEHH ST HATPY3KH NPpeAYCMOTPeTh PYGHALHIK, a8 QA SaUHTL CeTel ot
TOKOB KODOTHOIO 3aMBIKZHWH BKJIOUMTb B LeNb clenx 06MOTOK npenoxpa-
HuTeMt. [anuble NNA CBOEr0 BaDPHAHTZ B2ATh H3 Tabu. 24,

¥xaaanre. Cw. pelueHue THIOBOIO npumepa 12.

Sanaua 2. VIHCTpyMeHTanbHBIE Lex 3aeoia MOy YaeT MHTaHHe 0T nog-
CTanuiy GPH HANPKeHHH U,y oo AKTHBNAS MOILLHCCTD, pacxonyemas le-
XOM, paBHa Py npu xoaddis UHeHTe MOWHOCTH €OS P:. Onpzpeints neo6xo-
ARMYIO MOUWHOCTS '1'pch<poprv1aropOB Ha NOACTAHLMM B BLIGpaTe MX TN,



Zi%;{:p o UH%ML UH%‘M 2| Thon 1) ]H%M 21 g, ‘-‘78_\%,
02 — 380 1,431 — — 15,8 1 2,005
12 — 220 33,4 198 A —
22 €o0 | — — 77C 31,5 —
32 — 127 4,72 | 25 — —

2 200 | 330 — — 0,32
52 — 220 3 — — 0,0
62 500 | — 1 = 750 —
7 — 220 20,8 400 —
82 250 | 500 — — 0,0015
92 — == 3, — 3000 S
03 400 | — — — 0,02
13 — — 1 — — 0,003
23 — 380 4 — — 0,002
33 600 | 220 — 4970 —
43 — — 25 o73 0,001
53 — 500 13,9 | — 0,0
63 100 | — - = "mn
73 — . 0,5 10,4 § — 0,0018
83 — 380 133 — -
93 800 | — 3,64 | — — .

Ta6nuna 25

Sao];:ﬁp K};f.r cos @ H%M 2 I:: gﬁp K’;ﬁ HOM
aHTa aHTa B
04 600 | O, 380 o4 140 220
14 1350 | O, 660 64 500 380
24 200 | O, 220 74 1200 660
34 420 | 0, 380 84 350 920
44 g00 | 0, 660 %4 210 380
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none3yAce Tabn. I8, Ha nomcranimi MoHC yoTamoBxTb e Sonee nByx
TPAaRCPOPMATOPOB OAHHAKOBOH MOUIHOCTH ¢ KO3dhpH e HTOM Harpys3kwu
0,5—1,0; mostomy B 3agaue Hy»(HO BBEIYHCIHTS KO3ddit ipedT Harpysksy
TpaHcHopMaTopOB.

Onpesenute HeoOXOAMMOe ceverne KaGeas OT MOACTAH WHH A0 UEXOBOTG
pacnpele/UTeIbHOTO NYHKTA, MOJB3YACh Tabsa. 22 DONYyCKaeMBLIX TOKOBLIX
Harpy3ox. KaGenb 4eThIpeX KH/LHBI, NPOJONEH B 32Mas. B cay1as HegO-
XOAHMOCTH (pH GOJbILHX TOKaX) MOM(HO NPOJIOMHTE HECKONbKO Kadziaf,
IlaHHble 1)1 CBOEro BapHaHTa NpHHATL H3 Taln. 25.

Kakue BeJJHUHHEI MOXHO OTIpefleIUTh H3 OMBITA XOMOCTOrO Xona TpaHc-
¢opMaTopa? Hauepture cxemy BKJOYEHH: Tpaﬂcqﬁoplv.aropa H opHiopos
AJs NPOBEAEHHS ONBLITA XOJOCTOro XOA4.

Y kasauue. Tlonnan MowHOCTb A8 [NHTAHHA Uexa S= Pylcos ;.

3apava 4. B cGopoynom uexe MaLIHHOCTPOXTE/ILHOTO 338012 YCTAaHOB-
JIeHB! TpeX(asHble 3/IeKTPOABUTATENIH TPEX THUNOS, [ns waznoro tina sana-

- Hbl: HOMHHA/BbHAA (0JIe3HAs) MOWHOCTh Pyroy, KOMDDUUMCHT MOWHOCTY

Ta6bnuua 26

Bapuaur
Beauuwnya ] ]
05 15 25 35 45 55 65 75 85 95
Pyou 1, XBT {11 7,5 {22 5,9 |15 18,5 (37 4 30 145
COS Quowm 1 0,86 0,86| 0,86] 0,86 0,86 0,86 0,86/ 0,86/ 0,86} 0,86
Nuom 1 0,87) 0,86| 0,89 0,87| 0,76{ 0,88 0,9 | 0,84 0,9 0,91
ng, ILT. 15 . {10 14 8 |10 16 2 10 5 ]
Pyow o, XBt| 7,5 (30 4 (16 45 |11 18,5 22 |37 5,5
cos Pyuomz | 0,86/ 0,86] 0,86| 0,86| 0,86] C,86| 0,86 0,86] 0,86] 0,86
Tuom 2 0,8 0,9 | 0,84] 0,76 0,91} 0,87| 0,38 0,89 0,9 | 0,87
na, . (10 ) 10 16 65 [0 4 12 2 i0
Pyow 3, KBT|22 i i |8 5,5 |15 4 30 45 (8.5
COS Ginom 3 0,86/ 0,86 0,86 0,85 0,86{ 0,86/ 0,85/.0,86/ 0,85 0,86
Muom.s . 0,89; 0,87 0,86 0,9 { 0,87; 0,76/ 0,84 0,9 | 0,91 0,88
rg, 0T 8 (10 “|I5 6 [20 {10 5 5 9 4

COS Pyuon H KOIQDHUHEHT MOJIESHOrO AENCTBAA Tyoy H KOMHUYECTBO ABHIA-
tenieit 2. HoMuizanence Hanpaxenue cetd 380 B. Bee jBuratenu paboraior
D HOMHHa/IbHOM pexuMe. OnpegeanTsh HeOOXOAHMYIO MOLMHOCTL TpaHChOp-
MaTopa ANl NHTAHWA 3JIEKTPOABHraTeseli H BpOpuTL ero THN no taba. 18;
MOTYT ObiTh YCT4HOBJIEHBl JBa TPAHCQOPMATOPA OAHHAKOBON MOWHOCTH.



pabuTaiomue Napantentno. OnpeacnTs, ¢ KaKHM KOap@it LMEHTOM Harpya-
KW OyayT paboTaTe TpancGopMaTOpbl, ¥ BLIYHCIHTBL NEPBHUNBI W BTOpNY-
HEIH TOKYW B KOS(PAUINEHT f101€3H0r0 AeHCTBHS TPAHCGOPMZTOpa NPH STOM
KOSpdMLenTe HarpyskH. JlOMOHHTEdbHDIE CBEEHH I
O TP&HCYOPM2TOPE B:&ATh W3 Taba. 18. Hannwe nag
CBCEI'G BapHaHTa B3ATE W3 Taba. 206.

Kakne BeaHuHHBl MOXHO OIpELENHTb W3 OTLITA
KOPOTKOIC 3aMblKaHHa  TpancdiopraTopa? Haveprure
CXEMY BRJIOYEHHS TpaHchopmatopa M npuBOPOB UAs
NPOBEJeNHA T4KOro CMnbITa.

Yxazarus: 1. CMm. pelenne THNOROro npuMepsa
I1. 2. [loanyio MOWHOCTb, NOTPEBISEMY)  3J€KTpO-
I EBUIATENSMH,  ONpeleNfAT Mno  ¢opMyJe S=

BAZ S=\1~> = Puoun/(COS Puom Muow)- 3, [lpn ycTanoske mByxX
! TPaHC(OPMRTOPOB BCE PacueThl BEAYT AJ% ORHOTO (10

NOJNICBHHKBON Harpyske.
 3agauz 5. Jlns oCBElEHHA paboynX MeCT B pesx
6e30nacHOCTH MPHMEHHJIY JIAMNB HAKAJIHBAHHWS [IOHH-
AenHoro nanpsxenws 12, 24, 36 B), Jlas ux muvanus
YCTallOBMJIH 0AHOMaSHLIH NOHMXKatowiii TpacdopmaTep
HOMHHAMBHOR MOLUHOCTBI0 Syoy, paforariunii ¢ Kosd-
¢puuresTCM Harpy2ky k. HoMHHanbHBie wanpsmkenns
! 06MOTOK Uygyy 1 B Ugom 2: paboune Takii B 06MOTKaX /| 1
s B2 /5. Kospduuwent rpancdopmaunn pasens K. K rpaitcdiop-.
MaTCPy NPHCGEIIHAMN JaMIb! HaKaJMBaHKA MOILMOCTRIO Py KaKnas B KOSIH-
y.CTBe riy. KoshiuwienT MowHoeTH Aamn cos ¢.=1,0. Cxems opiucoesnHe-
M3 J1MD i TpancopMaTopy npubessHa Ha puc. 98. [lotepami 5 vpaucdop-
MaTope MOX1O NpeHelpeys. Hér_{onwyﬂ LaHuble AJIA CBOCTO RAPHEHTA, yKa-
SaHEDBIE B Tabn. 27, oripefe/liTh BCE HEH3EECTHRIE BEJIH Uikt OTMEUeLBLie NPO-
YepKaMH B TafulkLe. - _ ' ‘
KaxcBpl 0COGEHHOCTH BHeuwHeld  XAPAKTePUCTHKHM CBAOYHCTO TPaHe-
@opMaTopa? Kakui coOpasci  noJyualoT TaKyl) XapakTepLCTHRY?
Yrasanun: 1. CM. peweine thnosoro npumepa 12, 2. Has aamn Ha-
KaJikBanka cos ©3;=1,0, NoyToMy KOS(DGMUHEHT HArpysKH

=P SR
3apaua 6. AnnaparHui uex SJeKTPOTEXMMSECKOro 3aBoja notpedaser
‘EKTJ«lBFle MOULHOCTh Py npu Koaq‘(puuuen're MOULIOCTH ¢0S 3. as NH12H 9
norpeCuTesiell Lexa Ba NOACTAKUME YCTaBOBLJAN Tpexdasnble Tpaucrbopma-
TOPH! C lle. ENUHLIM HARpaiKeHHeM oy i+ OMHaKo sHeprocnctema, crpai-
giB 00TpeCnc: e PeaKTHBHON MOWHOCTH 40 @, H&2HBACMGI CITHMAABHON,
noTpeticEana YCTAHCBHTL HAa HH3WCM Hanpamernn nopcrantnun 380 B
@oppencaTepu. OnpeaeniTh: 1) HEOGXOUIMYIO MOUHOCTL KOWAEHCARTUP BOI
fatapei Qg 1 BHICpa1b ee ™MD, noabaydce Taén. 19; 2) nomnnanwyyio MOLL-



Tadnwua

Homep | § G ) /. I P ]
Bﬂa”p T,;_ l('éo-N}\ ”?3: 1 Hgm A A g{l-r’ u(["l'
06 250 —_ 12 — — 25 8
16 = 500 — 0,76 | 15.6 — [5
26 — — 24 1,63 | 15 GO .
36 400 220 24 — — 40 -
46 250 — — 10,911 16,7 100 2
55 — 127 — 13,15 — — 10
66 — — 12 — 7 15 —
76 | 400 500 36 6 — — 5
86 500 — 127 12 — 33,3 40 —
96 — 8 380 | — - 13,7 40 5
07 500 - — | 36 i 1 U= 25 -
17 —_ 0,8 220 — — — 100 2
27 — 1,0 = 36 ,8 11,1 ull 4
37 100 —_ 127 == 71 — — 6
47 400 — | 500 36 — — 100 4
57 — 0,75 — 30 — 8,34 60 —
67 500 | 0,85 | 380 _ — 11,8 — L7
77 — 0,9 220 — — —_— 60 6
87 500 = 24 (0,75 | — 25 —
97 — — 24 1,45 | 13,35 40 8

TaGanuua

Howme _ HoMep

sapr | dp | o) e | G o |
03 i400 | 0,75 | 350 10 09 |'1500| 0,771 330 10
18 | 37010,8 | 110 6 19 700 | 0,75 | 200 fi
28 GO0 | 0,85 | 150 10 23 2000 1 0,65 | 1100 [0
38 1000 | 0,8 220 10 39 GO0 | 0,75 | 200 10
48 220 | 0,75 80 6 45 290 1 0,8 110 6
58 2300 | 0,8 700 10 &9 - 500 | 0,88 ia0 6
68 | 1700 0,7 | 350 10 69 180 | 0,75 50 6
78 750 1 0,8 | 225 § 79 €60 | 0,7 280 | 19

~ 88 160 { 0,65 50 6 89 {1500 | 0,8 400 10
98 1150 { 0,75 | 350 10 99 300 0,75 110 10



HOCTL TParcqopMaTopa Ka MOACTEHIMH B ABYX CAYYaRx: a) 10 YCTAHOBK 1
Garapeu, G) necae yCTaHOBKH GaTtapew. Ha ocHosannn 1a6a. 18 BbIOpaTh TH I
TpaHCopraTopa; 3) B OGOHX CAYUYasiX ONPELETHTE KO2DGN LlenT nonestorn
AefiCTBHS TPanC(POPMaTORa € yyYeTOM (GaKTHYeCKON Harpysky. CpenaTs 2a-
RJiOUeliHe O (eneceolpastcoT KOMIEHCAUNH De2KTIBHON MCLWIHOCTH NO-

Tpefutened uexa. IlawHue na cBoero eapuaHTa B2ATb n3 Taby. 98,

Y razanun: 1. CM. peiLenre THNOBOIC npumepa 13. 2. Ha nonacranunn
BO3MCJKHa yCTaHOBXA ORHOI'0 TPaHCHOPMATOPE WJIH ABYX ONHHEZKOEOI

MowocTH. 3. Ilpn BrCope TpaHcdopmMaTOPOB HeOGXOAHMO O6ECTEYHTL KX

KesdiunenT Harpyseu ky,, passbim 0,9—1.0. 4. Tlep-

U A Bliunoe nanpaxenue U,o, i 330ak0 aas BmGopa Ti-
g na TpaxchopMaTopa. : _

3agaua 7. Ha puc. 99 noxasana BEKTOpHasi M-

2. " Efl‘paMMa omm_d)asm?ro TpaHC(‘pO‘[')MaTO'pa npA XOJIGCTOM

v‘x xofie. Ha ocHopannu AaHHLIX :HarpaMMbl, TpHBeJEH-

o HEIX B Ta6n. 28 BapuanToB, onpenenuts: 1) xoshdu-
0 e T e I

5 %m nHenT  TparcpopMauvu  K; 2) notepn B crany Py
Ez‘{ npeneGperas nOTepAMN Ha HarpeBaHue NEePBRYHOH 00-

MOTI{H; 3) YHCIa BHUTKOB OGEHX 06MGTOXK IpH yacToTe .
TOKa nHTaomed ceth f=150 I'u. Mpunss TOK XOJ0CTOTO .
7Y Xona cocTaBasomum 5% o HOMHHAJILHOTO NepEHYHO-
TO TOXa, HaMTH HOMHHAJbHbEE TOKH B OOMOTKaX [,5), 1
H /ypw g H HOMHH2JbIYI0 MOUIHOCT TpakcdopmaTopa

SHOM'
I'loseMy OCHOBRON MarHUTHHI NOTOK B MardHTonpoBone TpaHcdonMa-

TOpa OCTACTCH HEeHSMEHHLIM npu moCok Harpyske? Brinoanenue KaKoro yc-
JIOBHA HeOoOXOLMMO JJIA COGJIIOLEEHA TaKOTO MOCTOSHCTEA NOTOKaE ?
¥ kasanus: 1. [Norepn B crann #PAKTHYECKH DABHBI NOTEPAM XOJIOCTOrO

Puc. 99

xopa: Per=Ujl4cos ¢y. 2. Uncna BHTKOB 06MOTOK Onpenensior us Gopmyn

.Taﬁﬁnua"QQ

E O ) 0

o m < m . §‘ m < m &

X« . . - T & . N . 7 "
:]?E S \x b:; eE 'DS>‘< :10:5 S \N LS 65 0{_:)
10 150010,15| 360,002 | 8 || 60 {500(0. 12| 94 0,0016 | 83
20 1380f0,2 1220(0,0015( &0 || 70 [380{0,25| 127 0,0025| 84
80 122010,5 1500/0,008 | &6 | €0 |220{0,3 | 380 0;002 | 77
40 [12770,1 | 12/0,0012 78 | 90 [127]|0 16| o4 0,001 | 75
50 [€6010,18| 2410,0018( 75| 00 |660[0,22| 36 0,002 | 82




ans Eyu Ej, nprHyem npi xoJsoctoM xone £y~ Uy, Eq= Ukowm 2+ 3. HoMuuane-
Hag MOWHOCTL TPAHCPOPMaTOPa S\ ou=Uyoy o/ yom 2. T2 L wom 2= K1, ou 1

3anaq4a 8. TpexdasHulli acHHXpPOHHLIA S/ICKTPOABHTATENL C KODOTKO-
3aMKHYTBIM DOTOPOM YCTaHOBJIEH JJUIA APHBOAA JICHTOYHOIO KoHBeHepa.
IlBaratesib noTped/sieT H3 CeTH MOLIHOCTL Py NPH HOMHEAJbHOM HATID A)Ke-
HiH Uyoy H HOMHHANBHOM TOKe [0, [TOM€3HAS MOWHOCTD Ha La/ly paBHa
Pyhowm 2. KoapdHuuedT noseznoro REHCTBUR NBHUIATENIS 1,0 y. Cymmapeie
noTtepH MOLHOCTH B JBHTATEJe paBHbl & P. Kospdrunent momuoetu gnu-
raTesis COCTaB/ALT COS Pyqay. JBHraTe/ b DaseHpaeT Ha BaJay TIoNe3HbL MO-
MeHT My, TPH YacToTe BpalleHHn poTopa nygy ». [IpH 3TOM mBMraTeab
paboTaeT CO CKOJIbKEHHEM Sy oy . YacToTa BPalEHITA NOJIA CTATOPA paBHa ily.
HacTora TOKa BO BpalaIoeMCst POTOpe f, ) Y4ACTOTA TOKA B CeTH f;=50 Twu.

Hcnose3ys naHHbIE, npHBeneHHble B Tabil. 30, onpegesuTh Bce BesH-
YRHbLI, OTMeYeHHble MpOoYepKaMH B TabJiHlie BapHAHTOB.

Kak 43MeHHTCH NpH yBeHUeHHM HaTpY3KH Ha Basly IBHTaTeNf YacToTa
BPALLEHHA POTOPA n,; YACTOTA TOKA B POTOpe fis H 3HAUYEHHe TOKa, norpest-
JIAEMOrO JiBHraTteseM H3 cetH? [lpuBefHTe cOOTBEeTCTBYIOUIME MOACHEHHH.

Y kasanue, Cm. pelueHne THMOBOro npumepa 15.

Ta6auua 30

'BapnaHTm
Beauuuna )
i 01 [ 21 31 41 51 61 71 81 91
Py, KBt — 22,6 — | — | — [20,4 5,18 5,35 — |11.36
Wy 185 05 380 | 380] 220 | 220| 380] — 220{ 220 |380 380
Thow: A 25| — | 16| —|—1388|—Nh7,6] — [22.1
Ppowmei kBT 153 | — | —14,5] 10 — {4,45) — | 17,34} —
Mo - 10,78 —| — |0,84{0,88/ 0,85 — | — | — | _
2P, kBr — 26| —|—{—~|— | _—10,8] 3,06 1,35
COS Puom 0,81/0,85} 0,85/0,8 |0,89! 0,8 0,85 — 08| —
Myuow, Hem —1— 295 | —| —{— | — 45,2 (226.8 | —
Nyowm 2» 00/MuH | 29501 — | 1440] 9501 — 730 | — | — - a50)
Swow » % — 1 — 140l —20]267 —|— | — | —
ny, oS/Mua - { . — {3000] -—|1000{1500! — {i500] — |70 —
fas, T — 3 —|—|—|—= 20|25 — la2s

3agaya 9. Tpexdasubiéi aCHHXPOHHBIA 3JeKTPOABHIATENb C KOPOTKO-
3aMKHYTBIM POTOPOM, paboTas B HOMHHA/JBHOM DeXHMe NPHBOLUT BO Bpa-
WeHNHe UEHTPOGEIKHBIH BeHTH/IATOP. llBuratesis noTpe6/sieT H3 CeTH MOLL-
HOCTE Py pH HOMHHA/IBHOM HaMpaxenHd Uyoy B HOMHHANBHOM TOKE [y
[Tonesnast HOMHHAJIbHAR MOWHOCTb Ha BaNy Pyoyug. CyMmapusie noreph
B JBHrartese paBHbl Z P, ero K.LA. Myoy. Ko3dpuuuenT MowpocTn asura-



il

TeNA PEEEH COS Pyop. LLEHI2TeNb PaSBHEAET HA BaJY BPaLUaIOUNE MOMEHT
Mom TPH YaCTOTE BpaWEHs POTOPA Myoy o- MaKCHManLuBI H NYCXOBO i
JMOMEHTD] JABHTATESq COOTEETCTBELHO PaBHE! Mp,, M Ay, cnccoBuoeTs npi-
ratens K neperpysxke Myay/Myg,, KpPaTHOCTE  NYCKCEOrO  MomenTa
M/ Myom- CHEXPONHEA YaCTOTA BPalleHHs MATHHTHOIO 102 cTaropa pas-
H2 7135 CKOJIbIKEHUE POTGPE NPH KOMHHANLHON HETPY3aKe Sy0,,. YacTota ToXa
B cetH f{=50 I'll. Mcronb3ys nanHbie, npHEejeHHEe B Ta6.1. 31, onpereants
BCE& BEJIKUKHDBI, OTMeUeHHblE MpoYepkami B TablHlUE BAPHAHTOB.
Kaxumi cnoco6aMH OCYUIECTBJISeTCS NYCK 4CHHXPOHHBIX ABHIaTenefi
C KOPOTKOSaMKHYTHIM H ¢a3lubM pOTOPOM? '
Ykazanue. Cu. pelierne THNOBCro npiiMepa 15.

Ta6auna 31

BapuanTtul
Eennunnunl

h G2 12 22 32 42 52 62 72 82 92
Py, xBr = — 59 [4,76] — | — | 33| — | — 12.5
Uyom, B 380 | 660 | 380 | 220|660 | — 1 — | 380| 220| —
Juoms A — | — — | = 32]7,44] 32,1199, 7| — |21,]
Pyonz, KBT IT | 9,5 _— 4 30 — — | &5 — | —
D Tl e R el [ IR 4 10,76 1,5
T G,88| 0,811 0,93) — 0,91 | 0,8]] — | — |0.84} —
COS Tpom 0,9 10,8(0,9/0,84) —10,8[0,9| — |0,84]09
Muow, Hm | — — |357,3}26,8) — 1547 — 1t | — | _
My om 2, — [C60 | — i — | 980 | — | — 1147014252200
06/MHH
Myax, Hom | — 1120,3) — | — | — | — |584 6| 786| 59 [79.6
My, H-m — | — [428,8] — 350,8/109,4 — { — | 59 [57.9
Mupax/Muow 2,2 | — | 2,212,211 2 22! 92 | | _ |
Mp/Myom 1,6 2 — (2,2 — —{hL21,2 — | —
ny, 06/Mun | 3000 1500 — | — {1000 |1000 | —- | 1500 {3900
ShoMs % 3,3 4 — 5 2 —_ —_ 9. —_— i

Sajaua 10. Tpexdasuuili acHHXPOMHBIN aneKTpoiEMraTenn c GasHeM
POTOPOM X&naxTCpH3yeTcsa CJeAYHOWHMH BeJHUMHAMH! YHCAA BUTKOB OO-
MOTOK CTaTOpa H pOTOPa - COOTBEICTBEHHO paBHbl W H W, OGMOTOMHMLE
KO3(PPHLHEHTL 0CMOTOR cfaropa B POTOpa ko1 H Koy; AMIINTYRA EPAILAI0-
ilerocsi MarsnThHoro notoxka ®,. B kaxzoit dase obmortox CTaTopa H He-
NUABHZKHOrO pOTOpa HaBoAATes 5.4.C. £r 1 E5. YUneao nap neaiocos o6mor-
KM CcTaTOpa pasBHo p. [Ipn Bpawenun poTopa co CKOMbXEHHEM § B ¢ase obi-
MOTKH POTOp@ HEBOAWTCA 3.4.C. Epg. CHHXPOLKAS 4aCTOTA BpalleHHs noas
pazha iy, HacToTa BPalEHMA poTopa ng. HactoTa TOKa B potope fos, B CEIH



N W v L | ——— | L - ——

f1=50 T'u. Hcneavsys ramnvie, npupeacsntie 8 7aGa. 32, onpepesinTs e
BeJIMUMHBIL, OTMEeuYeBHble TNPOHEpKaMH B Tallnile BepHauToB. [loscenTs
BJKHHHE aKTHBHOTO CONPOTHBJCHHS UeNd POTOEA Ha 2HAYeKHE NVCKGBOIO
TCK& K NYCKOBOro MomenTa. HauepTHTb 3a3HCHMOCTS M=F (s) }!;J],q ABY X
5Haueluil conpoTKHBAeHHs Lenu poTopa: Ry i Ry, npuuem Ry >R,
¥Kkasanue. Cm. pewensie THNOROro nphiepa 16.
Ta6anuna 39

Bapuauro
Benkunib

03 13 23 33 43 53 63 | 73 | 83 | 93
Wiy 48 1100 — | — 50 180 | — | 145 | 60 | —
Wy — 1 70 45 13 | — 60 | 36 — 1 30°| 60
ko i 0,96 10,96(0,9410,9610,9710,96 |0,93]0,95 {0,97[0,%6
koo 0,97 10,980,95/0,97|0,92[0,96 [0,95!0,97 0,950,856
@,,, B6 0,035 — {0,05] — {0,02]0,0055] — |0,006f — | —
E,, B — | 200{1000| 360 — | — [110| — 130 | 211
E,, B - — | — — 100} — — 0 | 200 | — | —
p — | = ] 3 — — — — | 6] —
s, % — 8 — 4 — — 3 — | — 3
E. s, B 4 — — — 5 — — | 8 | =121
1y, o6/MnH 1000 | — — — [ 1000} 1500 | — — — | —
ny, ¢6/Mun - | 960 1920 | — | — | 9501 — | 970]1440 | — {1445
g 100 — = | 25| = I = 6 e 1=

3apaua 11. B 7a6a. 33 3anad THN Tpex(ha3Horo aCHHXPOHHOIO BieKT-
poLBuraTens ¢ (asHbM pOTOpoM cephi 4A. HomilnanibHoe HanpaiKenie
npliratesis 380 B. Mcuoaraya aannble o KBxraressx 5701 cepud U3 Taba. 20,
OnpeneniTs! 1) HOMHHANBHYIO MOUHOCTb Py o3 2) CHHXPOHHYIO WACTOTY
BpAaUICHHA 1y W YalTOTY BPALIEHKR] POTOPA Mgy 2; 3) HOMHHAJEHOE CKOJib-

Taonnua 33

Heouep Tun Howmep T Homep T
Eaph- LEHC&TEeNA Bapli- IBHIaTens BaDH- IBHIoTEnS
anTa ~auTa A aHTa

04 4A IQOS4 Y3 || 44 4A132M2CY 2 &4 4A250MEY 3
|4 4A250M4Y3 54 4AG0L4Y3 G4 4AH2OGMEY
24 4A100L2Y3 || 64 4A100L6Y 3 — —

34 4AP130MGY3 74 4AP1 601\"1,4_ ¥'3 — —



MeHue SHOM; 4) HOMHHAJBHLLT TOK /0y O) MYCKOBOI TOK /n;' 6) MOWHOCTL
Py, norpebanseMyio U3 cetH; 7) CyMMapHble NioTepH B aBMratese I P. Pac-
L ppoOBaTL yCcaOBHOe o603iavenne AsHraTesif.

Kakiie npouecctl NpoOMCXPNAT B aCHHXPCHHOM 3J€KTpPOLBHIaTENe np4
yEe/HYEHHH €ro Harpyskn Ha saay? [loyeMy npu 3TOM Bospacraer no-
Tre0aseMpli  IBHrateneM TOK?

YKasanue. CM. pelleHHe THNOBBIX TiprMepoB 14, -15. '

3agawa 12. Tpexcdasubii aCHHXPOHHLIN SNEKTPOADHIATEND C KOPOTKO-
8aMIKHYTLIM DPOTOPOM MMEeT CJeAYIOWHE HOMHHAJbHBIE XapakTepuCTIKH:
MOWHOCTb Pyoy o7 Hanpsukenne Uygy: TOK cratopa Ivoy: KO3DDHUIIEHT
NOJESHOTO JEHCTBHA Myg,: KOIDPHIMEHT MOLHOCTH €OS Quonm- YacToTa
B2 2iUeHHS POTOPA PABHE My gy MPH CKOJBLIKEHHH Suoy. CHHXPOHHAs uactoTa
BpaliteHHsi ny. OOGMOTKa CTAaTOpa BBIMOJHEHA Ha p Nap MOJ0COB. YacToTa
TOK2 B CeTH [y, YaCTOTa TOKa B pPOTOPE [y, IlBHrarenb pazBHBAeT HOMWHAA b~
HBIH  MOMEHNT Myop.

Hcnone3ys nannee, npusereHtbie B Tabn. 34, OTIpeNeNUTs BCE BeJIKdH-
Hbl, OTMEYEHHBIC NpovepKkamH B TabAHUe BapuaHTOB. HauepTHTh 3aBucu-
MOCTB Bpall@lollero MOMeHTa aCHHXPOHHOrD ABHTATesasl OT CXOJbMEHUS
H paccMoTpeTb ero paboTy B YCTOHYMBON M HeycTOHUHBON oB/acTsx npu
yBeJIHYeHHH HaTPy3KH Ha BaJy.

Y kaszanue. Cm. pelueHHe THIIOBOrO npuMepa 15.

Ta6auua 34

Bapuaursl
BesituHHb ]

05 15 25 35 45 55 65 | 75 85 95
Puowz, XBr { — 145 — 100 — | 18 | — | 20] — | 5
Usnow» B 380 1220 | — | — |380 | 660 | 380 | 220 | 220 | 380
Inowi & | — | —1 10 4] 30 {2 | — |7} s |_
Thom 0,8510,8610,85]|0,910,88| — 10,89] 0,9 |0,89(0.86
COS Pyowm 0,83/0,82/0,8310,85/0,85/0,84|0,85| — {0,85l0.8
R — | — | — | 9801450} 950 | — |oss0] _
66/MHH .
Suows % — 5 2 — | =1 =125} 5 SO (A
ny, 00/Mud — | — | — {1000f — {1000|3000{ — | 750 |1500
p R L I L T R R S R R it
fi, Tu o0 | 100§ 50 | — | 50 | 50 | — — | 100 | 50
fos, T ZRON — ] — — 12,5 — 4 2
Myow, Hm 120 — 1 60 { — | — | — | 9250 | — | — | _

3apaya 13. B TPeX(Pa3HOM aCHHXDOHHOM 3JIeKTPOLBHraTese ¢ Pa3HbIM
pOTOPOM B KaX(o#t dase poTopa HABOAMTCA B MOMEHT nycka s,n.c,”Eg



P2 Eyg MPE BPaWeHnn POTOPa CO CKOMpMEHHEM S. AKTHsHOe COnpOTHB- -

JErHe $a3sl poTopa Ry He 22BHCHT OT 4acToTel. VIHAyKTHEHOe COMDOT! aie-
K2 ©ask! HeNOARHINHOIY pOTOPA PABKO Yo, & BPALIAIOWETOCS CO CKOJMbIKE—
BUENM S PARHO Xp5. HacToTa TOKa BO Bpal@icieMcs patopa 3., B ceTn —
{37250 T'n. Yncno nap noatochs gearaiens pasHo p. CHHXPOHHAR uarielg
Ep2lUeHHst MaTEHTHOTO MOJISI PABHA Ay, POTODE — ni. B taze obMoriy po-
TODa NpH NycKe BO2HHKAET NYCKOBCOH TOK /gy TCK B POTOPE NMpW HOpMAs b-
BO# pa6ote paser /,. Hcnonesys Aarnwe, npubelerHbie 8 Taln. 35, onpe-
ReNUTh BCe BeJIMUYHHB], OTMEUEHHBIE NPOuepKaMH B TafJiHlE BapHaHTOB. Ha-
YEDTHTh 3HEPTETHYECKY!0 AHArpaMMy aCHHX[OHHOIO ABATATeNS H MOSCHH b
ee ocobenrocTH. Kakyio MOMWNOCTL HE3BIBANOT 3JeKTPOMATHHTHO P

Y kazarue., CM. peuleHHe THNOBOro npumepa 6.

Ta6nuuya 35

Bapuantul
Bennunun

06 16 26 36 46 56 66 76 86 96
E,, B 120 | — § — 250 — { 750 { 125 ] 150 | — S
£Ees. B — |6 —]|—1 5| —{—|—=110]356
s, % 3 — 2 4 — — 4 4 — —
R,, Om 0,15 — 0,3 | — |0,6 — | — 0,5 0,25 —
x5, OM 0,5 {1,5| — [0,5| — 2 12,5 — — —
Xoo, OM — | — (0,04} — |0,1 — — [0,06{0,02{ 0,015
fese Tt — ===t 2|t ]| —=|=1—=115
D — | — 4 2 — — 1 4 — 3
ny, ¢6/muu | 1000750} — | — | — | — | — | — |1500| —
Ny, 06/MHH — 720 — | — [2880| 735 | — — | 1440y —
lon, A — | 95| — [449| — 371 | — | — | — | 23]
l,, A — | — ] 80 | — | — — 18,221 — — —_—

3apava 14. Ha puc. 100 npupeneus 'paﬁoqne XaDaKTePHCTIKH TpeX-
¢asHOro acHHXPOHHOIO 3JEKTDOABHIATENs, T. €. TIPA(QUKH 3aBHCHMOCTCH
oT K03()puuHenTa Harpysku kH=P2/P*,OM2- YacTOTHl BP&IIEHHS pOTOpa ng,
noJyiesRoro Momenta M, kosduLHeHTa NONE3HOTO JAEHCTBHSA 1) H KO3(GH L=
€HTa MOWHOCTH oS @. [Jons3ysAch XapaKkTepHCTHKaMH, ONpeNedHThb A8
3afaHHOro B Tabn. 36 3nauenus KoshbHUHEHTa HATPY3KH Ky c.nellyroune
BennunHbl 1) moJsesHblt mMomenT M, pasBuBaeMulll ApMraTeneM Ha Basly;
2) yacToTy BpallleHHus poTopa r13; 3) KOo3(phHLMEHT NOJE3HOro AeHCTBHA T);
4) K03pHUMEHT MOLLHOCTH COS §. BHIUMCINTbL NpH 3sapaHHOK Harpyske:
1) moJsie3Hyr MOIHOCTL (Ha Bany) P3; 2) noTtpe6asemble u3 CEeTH MOIIHOCTb -
. Pj v TOK /Ii; 3) cymmapHble noTtepu B [IBHraresne X P; 4) CKo/ibxeHue 3.
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Onpes2iHTe HOMHHATBLHYIC MOWHOCTS Pygy, o, T. €. MONE3HYIO MOMHOCTD
npy £, =1,0, BHOMHHANEHOE CKOMBIKEHUE Sy y -

[oyeMy npu onpesesenii K.M.0. aCHHXPOHHOTO ABMTaTels He YulTh -
B30T NOTepH E CTaaH porTcpa? MomHO /M npeHeGpeus 3THMH norep A,
ec/ii ABHratesb paCoracT B pe)KHMe 4acThlX MYCKOB?

”‘7,06/':'7UH ’7,0&;? :’W H 1

il 1,
1000 18 0 = 2T -
N ) /
oo 04 90 =
n n -
i _ o == /[
7000 01 % —
GO 06 66 // 7{
500{ 05 S0l——t4 ,/ '
00| 03 3 / L4
200} 021 2017 / /

0 0f 02 43 g4 05 06 07 05 09 W ,'f? ,
YoM

Puec. 100

Y kasanus: 1. Tlonesanylo MOWHOCTL NpH 3a0aHHOW Harpya2ke MOXMO
onpenennTh U3 GOPMYIbl EPALIAIOUICTO MOMEHTA, 3HAaA 3HAUYeHHe MOMoHTa M
M YacTOTY BpaUIEHHS POTQPA fl,. TaKHM Ke 08P2a30M BEIYHCASIOT HOMHH Al b-
HYI0 MOUIHOCTE, HO 3BaueHuAa A v n, Cepyr npu ky,=1,0. 2. [Norpebasemyro
MCLIHOCTB Py ELIYMCIAIOT U3 POPMYJIbE LIS K.N.4. ABHraTeNns. 3. Iaa onpe-
R€JEHHA HOMHHANLHOIO CKONbAKEHHT M3 PAaCOUNX XaPaKTePHCTHK RAXOLAT
YacTOTY BPAWIEGHHA POTOpa ny npu ky=1,0.

TaGnuuwa 36

Howuep k, Howmep k Haowmep k
papranTa. 1 BapHAHTA H BapraxTa i}
07 0,5 47 0,85 87 0,65
|7 0,8 57 0,75 97 0,7
27 0,9 G7 055 - M
37 0,6 77 0,4 — —

Sapzua 15, [an mc«cpﬂaunm ACHHNDPONHOTO 3ieKTHoABUraTenA B

Hele [OTEPH MOILIIO‘T{ B ABHIavese 2 P; 'KOSL!)(DH UHEHT MOREIHOr0 JeficTou s



Viow: CHHXPCHIZS NACTCTA BPALENNMA NONR 1y |
t{acToTa TOHA B CeTH pakHa f1=>50 I'u. Onpen
U HCMIHAABHIYIO NOJesHY 0 P

I 4acToTa TOKa B potope f;,,
CAHTE: |) noTpedasemyio Py
wom 2 MOILNCCTH; 2) CKOMbXeRHe Swom; 3) uac-
TOTY BpaieHHA DOTOPA 119y o; 4) YHCHO 2P MONIOCOR ABHraTeng p; 5) no-
J€35LIH BPAWIAIOUIME MOMEHT Myon. Tobay sen Taba. 20, yXasaTe THN nE -
FaTeqit M paciuH@pOBaTE ero YCJoBHOe OGO3ZHAUCHHE. '

Ka;\' H3WEHFIIOTCA B POTOPE aCHHXPGHNOTG EBHIATENS Y4CTOTA TGKa [5s,
HHAYKTHBHCE CONPOTHBJIEHHE Xo4, 3.4.C. Eyg 11 TOK /3 npu yBennuerun Ha-
Tpy3Km Ha Bany? [IpriBejinTe CCOTBETCTRYICULKE (POPMYJBI, NCACHEHRHUS T, I.

Y kazanus: 1. HomnuanbHy10 110J€5HY KO MOLLHOCTE HaXONAT H3 GOPMYJIL
AIA KL Nyow= Pgoy o/(Puow e T2 P). 2, [Norpebnsieman Momrocts P,=
= Pyom o+ ZP. 3. CM. pewenic THNOBOro npumepa 15.

TaGéanuna 37

Hone Howme

P;:’Pr';!) %{j’ "Hou oé/nls:: Wi ’HL’ Baaﬂ';' g %_f | "rom 067 M ]Ii]i
08 0,65 0,86 (3000|2 I 58 0,76 | 0,84 1500 | 2.5
18 1,5 0,88 | 3000 | 1,67 68 2,14 | 0,875 | 1000 | 1,25
28 1,64 1 0,87 | 1500 | 1,67 78 1,22 | 0,86 750 { 1,33
338 BRIIMEORG 1500 | 1,33 88 4,78 | 0,92 1000 | 0,75
48 4,11 10,9 750 | 0,67 a8 2.4 0,885 [ 1500  1,17.

3apava 16. B va€a. 38 3anau Tin TpexpasHOTO aCHHXPOHHOIO 3JEKT-
pOABHraTes s ¢ KOPOTKO3aMKHYTHIM poTopoM cepHd 4A. HomuHanbHOe Ba-
npaxienune neuraresns 380 B. Mcnons3ys ;anHbBle 0 ABHraTeNax sTofl CEPHH,
OpHBEjeHHbIe B Tabu. 20, onpeseiuTb: 1) HOMHHANBHYIO MOLHOCTD Puowz;
2) CHHXPOHHYIK Y4CTOTY BpalleHHs NOJA f1j I YaCTOTY BpalleHna poTcpa
Mypome; 3) HOMHHIANLHOS CKOJBXKEHHE yo,: 4) HOMHHAJbHEIE TOK et
£, nyckoBoil Tox /y; 6) MomHoCTb Py, norpe6aigeMyo n3 cety: 7) HOMIHaNL-
ikl Moy, nyckosoit My u MakcnManbuull Apax MOMEHTDL. Paciniigpo-

Ta6anina &8

flonep Tun Houmep Tun Howmep Tun

e ADTaTenn Rap- REHIATCAR S ABRraTeAn
anTa 31Ta anTa
09 4A1G0S8/4Y 3 49 4AG0L4Y3 8Y | 4AH200MEY 3

16 4A112M2CY 3 59 4AH250M6Y 3] €9 | 4A1G0MS8;4¥ 3
29 4AP1E0S4Y 3 69 4A18054/2V3 11 — —
39 4A1C051/2Y 3 79 4A250M4Y 3 — —
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PATL yCAOBHGE 000SHAuEH e ABHTATeNs. J1a5% UBYXCKOPOITHLIX ABiiratensi]
STii BENHUARDI ONPENESUTS AT KaMNON M3CTOTH! Bpaumenia potapa. [on.-
HHTL NPHHWHN JefICTBHS aCHHXPOHHOTO RBUTATONs. [loueny Taxos
Te€Jb HA3HIBAKIT 3CHHZDOKHBIN?

Yrkazanue. CM. pewenle THTOBNX NpHuepoB 14, |5,

Sagaua 17. Tpexdasnmfl acuuXpodnbi SASKTDOLRHTGTENL C baszunis
POTOPOM HMEET TeXHHUECKI® EANHbLIC, NpHEBEcHULE B Tab], 29, IMonbsyucs

HMH, ONpeieNHThL CACAYIOIHE BeNHUNKEL 1) HOMUHANBH R {haw H TYCKOEO
In TOMM; 2) HOMMHANBRBIH My, MaKCHKANLHbIY Mmax 1 nyckosoli M,
MOMEHTL! [Pl HCMHEHAJABHOM HaNpskenin; 3) KpaTHOCTh NMYCKOBOTO TGKA
In/lygm, KPATHCCTE TYCKOBOTO MOMeHTa MalM, o 1 cnocobHOCTH K nepe-
rpyske Mmax/Muow TPH CHHXeHlin Hanpsxedua 8 cetn Ha (0% . Roamo-
HeH JIE B 9TOM CJyuae MycK NBHraTesist NMPH NOJHON Harpyske? [Tosbsysce
nabnbiMg TaG1. 21, onpenennTb ceuenne aJIOMiHHEBbIX POBOJHHKOB A/iA
NMHTa2HHA SJIEKTPONBHIaTesil. THN NPOBOOHHKA M cnocob ero NpoXJiapKi
yKasadsl B Taba. 39.

B 1abnnue BapHaHTOB 2a[aHEl; HOMEEAJIbHAS MOWIHOCTD P oy o) HOMK-
HalbHOe HampskeHHe Uyoy; 4aCTOT2 BpalueHHs DoTopa Myom 27 K. M. L.
ABHIaTeNsd Nyon; KOSPGHMUMEHT MOIHOCTH COS Qyqy KPaTHOCTb NYCKOBOTO
T0Ka /y/lyon; CNOCOGHOCTD K neperpyske Mpmay/M,ow; KPATHOCTS OyCKo-
BOro MoMeHTa M, /My .. ,

Karoit Bun smeer BekTOpHas AMarpamMMa acHHXPOHHOIO ABHraTesia?
[losichuTe ¢ nomowbO BeKTOPHOI IHarpammel, nouemy MaJ NNYCKOBCH Mo~
MEHT aCHHXDOMHOrO IBHraTe/s, HecMOTPA Ha GOAbINON NYCKOBO TOX.

Ykgaonue, CM. pelleHHe THIIOBOrO npumepa 5.



COAEPXAHUE

1 Obmas yacTb

1. ITopsinok pemenns 3anaun «Qpranusanms BPEMEBHOTO 3JIEKTPOCHAOXeHHg
TETLHOHR IIOMmMaaKh»

2.1. TloAroToBka HCXOOHBIX JAHHBIX

2.2. Pac9€r 3NIEKTPHIECKHX HArpy3oK

2.3. TlocTpoerre rpaduka 31eKTPONOTpedIeHs

2.4. Pac4€T MOIHOCTH TpancopmaTopa

2.5. DneKTpHIECKOe OCBEMERRE CTPONTENbHBIX IIOmAanoK. Pacyér IIPOXEKTOpPOB
1L Hpnnxaxa CeTeH BPEMEHHOTO 3JIEKTPOCHAGKERAS | YCJIOBHS Pa3MEIICHASN 3eKT-
ponoTpebuTenei Ha crpolireannane

IV. Cocmmgnne OJI0K-CXEMBI aTrOpATMa pacuéTa 3JIEKTPOCHAOXEHHs CTpOUTE ILH O
nIomanKH

V. Ogopmiernre npakTiyeckoit paboTe

Tabmmna 1. Ilpemep pacuéra 3MEKTPONOTpeOneHAs CTPOHTEMLHOH NneIagKH

Tabymua 2. 3uagenne ko3ddrmmenTos cnpoca Ke n K03 QHITHEATa MOMBOCTH

Tabmima 3. YcraBoBa€HABIE MOMAOCTH CHIIOBBIX norTpedurenei

Tabymua 4. Y zenbubui pacxon SNEKTPOSBEDIHHA Ha TEXHONOTHYECKHE HYSK b

Tabmma 5. OprenTHpoBoUNan ynenbHas MOINHOCTB, NOTpebRas s HapYXHOI0 ocBelne-
HHA

Tabmma 6. OpHeHTHPOBOYKAS yaeBHAs MOIIHOCTDL, NOTPEORAR UL BRYTPEHHEr0 OChe-

CTpOH-

‘meHus

Tabmua 7. TexXHAKO-3KOHOMAYEeCKHe TTOKa3aTejH KOMIUIEKTHLIX H DEPCOABHMXHBIX TPaHC-
¢opMaTOPHBEIX NOACTAHIHEH

Tabmrma 8. Hopmbl ocseménrnocTr SNIEKTPHYIECKHM OCBEIEHHEM

Tabmema 9. Texumaeckue JaBHEIE IPOXEKTOPOB 06mEro OCBEMCEHHUS JUIA CTPOHTEBHBIX
nnomanok (puc. 1)

Tabmna 10. Kos¢pdurmenT 3anaca

Tabsmina 11. OprenTrpeRcunsas yaemsHas MOMMOCTE (p) obmero PaBHOMEDPHOI'0 OCBeme-
HHA B IOMEMEHHIX BBICOTOH 10 6 M npu U=220 B

Tabymua 12. Tparosomerpudeckue pynkumn
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KOHTPOJIBHASI PABOTA N: 3
SJIEKTPOCHABXEHVE CTPOUTEJILHBIX IUIOLIATOK

Llesis paboTbl: ONpenennAThL Bee noTpebHTeNH 3JIEKTPOIHEPIUH Ha CTPOUTEILHOI njomaike B HeofH-
XOIUMYIO U1 MX paboTbl MOMHOCTL. Tlo3HakoMuTECs ¢ YCNOBHIMH Opravu3anun 6e3onacHoji pa-
60Tbl H pa3sMemMEHHs BCEX TOKOMPHEMHHKOB,

1.061nas yactb
B cTponTeiscTae Henosk3yercs nepemennbi SNEKTPHIECKHH TOK HanpshkeHHeMm :
380 B ~ ana nMTaAHS CRIIOBBIX YCTaHOBOK
220 B - ans ocremenys.

Ha crposremHoii nnomamxe SICKTPOIHEPTEA PACXOMYETCH Aa NBTARHE CRIIOBLIX YCTaHOBOK,
TEXHOIOTHHECKHE HYXUIb], BEYTPEHBE OCBEIMEHHE, HAPYXKHOE OCBEMEHHE.

Ioapoburni nepeveHs norpeburenesi NPHABENER B NIPAJIOKEHHH |,

Ha crpontemuoli mnomangke nns OpAEMa 3/1EKTPOIHEPIHA, NOHHKEHHS Hanps>keAus n pac-
NpENCNIEHAS SNIEXKTPOIHEPTHE OOTPEOHTENIM CTOHTEHLCTRA IPHMERBSIOTCS  TpaHcgopMaTopHIe
noncranmad (TIT). T'nasrrle nonmEswuTemHEBIE noactanuws ( ITH1 ) npEswmaror INEKTPO3HEPIHIG
ot JIDII 3neprocucremsl, npeobpasyior eé s SIEKTPOIHEPIHIO NMOHMKEHBOrO HaNpsXeRHs H pac-
NpenenoT N0 TEPPATOPHH CTPOHTENbCTRa. [ TIIT HMeroT na Bxone 220, ii0, 35 xB. Ha Bexopne —
35,10, 6 xB.

Tpancgopmaropusie noncraninim ( TI1 ) mma pacnpeneymTensasie TI IpeobpasyloT anekTpo-
5£2pruio PR HanpsokeEEn 35, 10, 6 xB B 3NIEKTPO3HEPrHIO Banpawenuem 380/220 B s THTaHUA
6O/LIMEECTBA CTPORTEHLHBIX npréMBekos. Obmasn ooTpebHOCTL B JIEKTPOSHEPrHA WIS OGO
CTPOHTEBROH NIomaay (T. €. BeJIAIEHA HeoOxomumoH 1 Reé 3NEKTpHYECKOH MOIMHOCTRH ) HeYHC-
JIAETCA Ha TEPHO “IMHK” — MAKCHMMATBHOTO pacxona eé NOTpeOUTENAME H €& gacy ¢ HaH6OTb MM
noTpebleAneM 31eKTPOIHEPIHH.

Hnsi BpeMeBAOro 3NekTpocRabxems NIPHMEHSIOTCS KOJBIEBas, TYNHXOBas WIM cCMemaHyas cuc-
TeMa.

I1.T1opsnox pemensus 3agaan «OprasnAsauns BpeMeHHOro SJIEKTPOCRAb e U cTpou-
TELHOH TUTOManKH»
2.1. IToaroToBKa HCXOMHBLIX JaHHBIX
2.2. Pac9€T 31€KTPHYECKIX Barpy3oK
2.3. INNoctpoenne rpadrka snexrponorpebuenus
2.4. Pacqér MommocT! Tpancpopmaropa
2.5. DneKTpHYEcKoe OCBEIEeH e CTPORTENBHLIX WIOIANOK. Pacuér TIPOXXEKTOpPOB

2.1. IoaroToska HCXOMHBIX NaHHDLIX
B peanbsbix ycnosusx NpH PEINEHHN 3a1av1 OpPraHH3allHH dJIeKTpocHabxenns CTPOMUTELHOM

MOJHAEMbIX paboT, YCIOBHS OCBEmMERNS CTPOMTELHbIX pabot 1 ap. Bee nexopnble DaHHBIE 3aHOCHT
B pac9€tHyro Tabmuny 1.

. 2.2. Pac9éT anexTpHuecknx Harpysok
Pacuér anexTpuueckux Harpy3ox BLITIONHIETCH C LeNbio onpenenesus HeoOXxomiMoii MOIMIHOCTH
TpaHcdopmaTopa MM 3neKTpOCTaHOHA. :
Pacuér cymMMapHO# 3NeKTpHYecKof Harpy3KkH Ha CTpOUTeAbHON nnomanke momer BLINONHATE-
cA:
- TOJILKO € YYETOM aKTHBHOM MOLOHOCT) — Pacy€T No ycTaBoBIeHHON MOWHOCTH;
- O aKTHBHOM M PEaKTUBHOM MOIMHOCTH.



1) Pacuyér o ycranosneniio MOLWHOCTH
CymMapHas Harpysxa CTPOMTENbHON [UI0manky B kBa onpeaensTes no Gpopmyse

2Su=o*( 3 (ke *Pylcos Pc) ) (K2 *Py/cos q’T)+ZKc3*PyOH+ZKM*PyOH) 1)

roe 3 Su — CyMMapHas Harpy3ka CTPOHTENbHOM niomanks B kBA;
a — K03 PULUHEHT, yIHTHBAIOIHI NOTEPH B CETH B 3aBHCHMOC
H}A IPOBOAA H T. M. (NPAHHMAIOT 110 CIPaBOYHHUKY 1,05-] ,10);

Kei, Ke2, Ke3, Ked — K03 OHIHERTRI CNpoca, 3aBHCAIIAE OT YMCIa NO
HENOJHYIO HArpysky 3neKTponoTpeOHTene, HeoXHOBPEMEHHOCTS
CNpaBOYHAKAM — cM. TabiHmy 2); _

COS @c, COS Pr — KOIPPHUAERTH MOIMBOCTH, NPARAMAEMBIE TIO cn
P,5, PyT, Py% P, - ycranosnennas (wmm ynensuas) MmomuocTs
“C” - CRJIOBBIX TOKONPAEMHHKOB (xBT);
“T” — TEXHOJIOTAY9ECKUX NOTpe6uTENEH (xBT);
“0B”, “0B” — OCBETHTEILHBIX NpeEOOPOB HAPYMHOro u B
NPHBOAATCA B CHPABOYHAKAX — CM. Tabnmuy 3, 4, 5, 6);
P,=K. Py — axtuBnas mommocts B xBT (2)
IloTpe6HOoCTE B 35eKTpouepran ans paboTel CHIOBEIX ycTaHOBO
ABHHbIX KAICHNAPHOTO NJAHA O TAUAX ¥ KONHYECTBE MAIIUH, HCNO
CTPOHTEJILCTBA.

T10Tpe6HOCTD 311EKTPOSHEPIHY Ha TEXHONOIHYECKHE HYXIb! ompenensieTcs no COOTBETCTBYXO-
MM paboTam cornacHo CETEBOMY rpaHKy paboT B TEXHOJIOIHIECKHM KapTtam.

IotpebrocTs 2nekTposneprem zua BHYTPEHHETO H Hapy»XHO
TOM pa3sMepoB muiomaneH # HOpM OCBEIMEHHOCTH. s OPHEHTUD.
naHHble TabnEn S, 6 (pac9éT o ynesHoi MONIHOCTH).

B na6oparoproii paboTe pacyéT BEmMoONHIETCS B Tabmrun ok
JI€JOBATEIbHOCTH:

CornacHo 3anasmo, B Tabrmmiy | 3anocgrcs JaHHbIE 0 OO
JMYECTBO, YCTaHOBNCHHEIE MOIIHOCTH (rpadsi 2, 2, 3, 4, )k

Ilo narHeM Tabmem 2, 3 ONpENEnTOTCS KO3QGHIMEHTH B BEMONHSETCS
DoTpebNesns no KaxaoMy noTpebuTeno (B KBA) ~tabmema 1 , rpadm 6, 7,8,9.

TH OT MpOTSH™EHHOCTH, ceye-

TpeOuTeneH, yautemaromue
X paboTel ( npHHMMalOT no

PaBOYHHKY (cM. Tabimimy2);

HYTPEHHEr0O OCBemEeHUs (CBefeHAs

K onpenensercs Ha OCHOBAHH MU
JIb3YEMBIX B pasnugHkIe NEpHO b1

'O OCBEINEHHs UCYHCNsETCs ¢ ygé-
OBOYHBIX PaCH€TOB MOTYT CllyMhTh

¢opme (Tabn. 1) s Clexyrcmei noc-
TpebHTeIIIX, MX XapaKTEpHCTHKH, KO-

pacy€r snekTpo-

2) Pacuér no akTHBHO#H H PE€AaKTHBHOH MOITHOCTH

Tlpu ya€te peakTHBHON Harpyskn CYMMapEas Harpyska CTpPOHTENbHOMN nylomanky B KBA onpe-
nensercs no popmyne

IS= CP*ZQY) (3)

rae
Py — cymMMmaphas axrrBuas Harpyska ¢
Mmyne 2; :
Qu - cyMMapHas peaxTHBRas Harpysxa B Ksap,
2Qu=2Pu*tg o (4)

tg ¢ - onpenensercs no tabnnne 12, no COOTBETCTBYIOLIEMY 3HAYCHMIO COS .

TPOHTENbLHON Nnomanky B kBA, onpenesnsemas no pop-

2.3. Tlocrpoenue rpadrka 3JIEKTPONOTpebienns
I'padux anexTponoTpedbnenns crportes ¢ uesmio OTPENENCHUA CPOKOB MaKCHMANIBHOTO HCIIOTh-

TOpa WIHM 3IEKTPOCTaH L MH.

I'paduk BrmommseTcs B MuHeiinoil dopme. Mo k
Cs KaneHNapHbH rpadMK 3J1eKTponoTpetnenus c
MOH MOIMHOCTH. CyMMapHLIH HTOroBLII radux sne

AKDOMY noTpebuTeNmo oTaeNbHO BbIYepUHBaeT-
YKasahneM (Han uepToit) Bennumny notpebnse-
KTponoTpebnenns CTPONTCA B BUne aHarpamMms!,



BeplIMHA KOTOPOji W ABJISETCA «TIHKOBOH HAarpy3KoH», 7. €. NoKa3blBaeT 3HaYeRHe CYMMapHOii Har-
pY3KH CTPOUTENILHOA NI0Wwans (O_Sm), N0 KOTOPO¥ NPOH3BOAKTCS PACYET MOMIHOCTH Tpaschopma-
Topa.

ITpuMep NOCTPOEHHS rpagHka aneKkTponoTpebNeHns npuBenén B Tadbiuue 1.

2.4. Pacyér MoimHOCTH TpaHcdopmaTopa
[ToTpebuasi MomHOCTL Tpancdopmartopa (kBa) onpeiensercs no 3HaYeHHIO pacCYMTaHBOH CyM-
MapHOMN Harpy3Kku CTPOMTENBHON MJIOMIANIKH.

Prp=2Su / K (5)

rne  Kus— xo3ddHuReHT coBIIafieHys Barpy3oK (Ui CTPOEK €ro BelH4uHa npaHaMaercs 0,75-
-0,85);
Y'Sw — cymMMapHas Harpy3ka CTPOATENbHOH miomamad B xBa, onpenenénnas no omsomy
U3 OIMCABHEIX BINE CNOCOOOB.
Bri6op THNAa ¥ KOIMYECTBA TPAaHCHOPMATOPOB BHITIOIHAETCS N0 JaHALIM TabymANb! 7.

2.5. DnexTpHyeckoe OCBEMEHAE CTPOATENBEBIX TIomanok. Pacuér npoxekropos

DneKTPHIECKOEe OCBEMIEHHE CTPOMTENLHLIX MNOMAN0K B MOHTaXHBIX paboT noxpasnensercs
Ha pabodee B OXpaHHOE.

Pa6ogee ocBemeHne J10IKHO obecneuuBaTs HOPMANBLHYIO PAOOTY B TEMBOE BpeMs CYTOK Ha Tep-
PHTOPEH:-CTPOHTENBROH NIOMIANKA H B MECTaX NPOM3BOACTBA paGoT. Hopmupyercs HO naHEbM Tab-
e 8. '

OxpaBHOE OCBEMEHHE CTPORTENLHOH IUI0MAKKA HiH ¢€ TPaBH1l B TEMHOE BpeMsl CYTOK JTOJDKHO
obecneIHBaTh OCBEMEHHOCTL HE MeRee 2 JIX Ha ypoBHe 3emuH (cM. CH 81-80 «UHcTpyxmas no
NPOEKTHPOBAHHMIO 3JIEKTPHYECKOTO OCBEMEHAS CTPOMTENLHBIX IIOMAN0K).

[Ipw pemeHHH BONPOCa OCBEMIEHHs CTPOMTENbHON ILNOMANKE OTIPENENSIOT HeobX0mAMoe KOM-
9eCTBO TPOXEKTOPOB, CBETAJILHUKOB ¥ IOACIATHIBAETCS MX CyMMapHas MOmIHOCTh. Hambonee mm-
KO NPHMEHSETCA METOJ pacYéTa OCBENIEHHS IO yACIbHOK MOIIHOCTR (P).

3HageHus P 1OBONMBLHO YCTOHYMBEI M HX MOXHO HCHOJIL30BaTh Ul OMNpeleSieHHs MOMHOCTH
namn6e3 CBETOTEXHAYIECKOI0 pacyéTa Ul peleHKs BONPOCOB 3NEKTPOCHabXeHHs. 3Ha9eHns NpH-
Bejiens! B Tabmme 11. '

Py=(0,16-0,25) Emin*K  (6)

rme Py, - ynemsias MomBocTs, Br/M;
K — xo3¢¢rrmenT 3anaca (cM. Tabmmy 10);
Emin — IpUHAMaeMas HOPMHpPyeMas FOpA30HTalbHas OCBEIMEHAOCTS B JIK (Tabmuua 8);
0,16-0,25 — 6oyp1mee 35a9€HEE IPHHEMAETCS IPH MaTbIX NIOMALIX ¥ OCBEIMEHHOCTH.
[Ipumep pacuéra: Tpebyercs ONpPEAENHTh KOJHYECTBO IPOXKEKTOPOB AN OCBEINEHMs NJIOMALKH
MOHTaXa CTPOHTENIbHLIX KOHCTPYKIHMH ¢ pa3MepoM 30*40 M.
QcBemEHROCTH COTIaCHO HOpMaM NpHHKHMaeTcs 25 ik (Tabnnua 8).
Koa¢druuerT 3anaca — 1,5.

2 laKaY l"\f\“\n'l"b /A\
[SRNEL V] \HV}"‘"JJ‘\' \\J/-
P,,=0,2*25*1,5=7,5 Br/M’
[To Tabmuue 9 npuyy¥iMaeM K ycrauoBke npoxexTopn! THna [13C-45 ¢ namnamp MoMHOCTBIO
1000 BT.

KommuecTrO NPOXEKTOPOB ONpeneusaeM U3 BLIpaXCHHMA

MOTYTLINAA Yo b
A\'JLD"IJ' JLSRPL/AVITE VY

n=Pu,*S/P, (7

S — ocrelaemMas niuouanb (Mz);

P, — MmowsocTh namne! (BT).
PacyéT KonHyecTBa NpOXEKTOPOB MUl HAPYXHOTO OCBELUECHHS MOXHO MPOW3BOAUTL H N0 KPH-

BLIM OTHOCHTEJIbHOW OCBELNEHHOCTH (CM. pHC. 1).

.................. R R NN RN NN SRR AN A SR AR RR AN RN AN AN




I11.T1pres3ka ceTel BPEMEHHOTO 31€KTPOCHAG)ERUS H YCIIOBMS pasMenieHms anexrponorpebuTeneij
Ha cTpoiirennnane

1.BpeMeRHbIe aNeKTPHIECKNE CETH Ha TEPPUTOPHH CTPOMTENBLCTRA PEKOMERYI0TCS Ha onopax.
2.B 30mne neficTBAs KpaHa, NepeceYeH s aBTOMOOMIIbEbIX AOPOr ~ BO3MOXHO NipUMeHeHHe KaGenn-
HOH N0A3¢MRAOH NPOBOJKK CHIIOBBIX 3NEKTPOCETEH,
3.Tpancdopmarop cnenyer pacnonarats LEHTPE 30Hb! 3NIEXTPHYECKMX Harpysok ¢ panvycom neiicy-
BHst 400-500 M. .
4.[1na opraHn3auuy OXpaHHOro OCBEUIEHMS YCTaHABITWBAIOT NPOXEKTOPL! Ha BLICOTE §-10) M depes
xaxpre 150-200 m.
5.PaccTosiHEe MEXITY IIPOXEKTOPHBIMH MAYTAMH B 3aBHCHMOCTH OT MOIIHOCTH NPOXEKTOPOB coc-
TaBnset 80 250 m.

YcnosHele 0603RaYEHHS NPARSATH chenyoigye:

2 - TPaHCHOPMaTOPHAs NOACTAHINS
S - mrxag BBOIHBIH

- ANeKTpopacnpeNeNMTe b b mKad

m - HHBCBTapHOC )’C'I])OﬁCTBO A1 NOAKIDOY9EeHH 9 CTPOHTENBHLIX KpaHoOB
=) - PaCIpeIe/MTENbHbI MHBERTAPHLLY NYHKT 1I1d DOMKMOYEHUs CBRPOYHOTO obopy-
JOBAHRASA - .

MU\ -OecraBameHas npoknamka rubkoro kabens
~— W/g— - BO3IYIIHas 3JIEKTPOCETH HanpsbkerHeM 6 kB
— A —— - xabesmHas anekTpocets 380/220 B
~— |/—— - BO3Xymmas 3nektpoceTs 380/220 B

IV.Cocrasnenne 6nox-cxems! anroparma Pacyera 35ieXTpoCEabXenns CTpouTemHOH MJIOINANKH
Heobxonumo chopmymposaTts DOCTaHOBKY 3ana4H, paspabortars 6110k-cxemy aropHTMa pac-
49€Ta ¥ COTNOCTAaBHTH €€ 3TANOHOM. :

V.O¢opmnenne naboparoprei paboThi.

Jlaboparopras paboTta BLmoEsETCS B OTHEMBHOH TETpamH Il pac9€ToB CTpolrennnanos.

Ha 1-oi cTpanuiie npuBOAATCS pacuéTnas TabMNa ¢ MCXONBBIMH, HOPMAaTHBHbIMH H pacadT-
HbIMH NaHHBIMH.

Ha 2-oif - BbrepunBaercs TpamK INEKTPONOTpeGieHns.

Ha 3-eit CTpaHuIle BBIONOIHAETCS NPUBA3KA ¥ pa3MEmEHHe Ha CTpOHTeHnnaHe TpascgopmaTop-
HbIX NONCTAHIMH, CHNOBLIX H OCBETHTEIILHBIX CETel .

Ha 4-o#i — BeruepyuBaercs 610K-cxema aITOPATMA pacdéTa 3MeKTPOCHabXeHusg CTPOHTENBHOM
TTOMATKHU.

Pacydr 3MEKTPHIESCKOTO OCBEINEHAA B KOMRSECTEE hoga:
NpenonaBaTes.
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3Hauenne k03P PHLUHEHTOB cnpoca K v K03 QHUHEHTOB MOImmBocTH cos

| Toxonpnémunku

¢

Tabinna 2

INoTpe6uTenu ] Kon-Bo TKE cosyp
norpeb.
OxckaBaTophbl ¢ 3NEKTPONPHBOAOM 1-3 mr. 0,5 | 0,6
bonee
3 10T, 0,4 0,5
PacTBopHkle y3im --//-- 04 | 05
Cunosmie Kpanr 6amennrie n nopramupe 1-2 urr. 0,3 | 0,5
«C» bonee
2 mr. 02 | 04
Mexann3mel HenpeprIBHOTO Tpancnopra -~//-- 0,5 | 0,6
Hacocei, BEHTUNATOPLI, KOMNIPECCOPLI --//-- 0,6 |0,75
IlepenocHrie Mexanu3Mb] --//-- 0,1 0.4
OnexTpocBapognble Tparc(popmaTopk) 10 10 7. 03 | 04
TexHonorngeckne
«Ty Tpancd)opmampubn”{ 3neK'rponporpeB_ 20 5 m. 07 |07
beTona, ororpes rpynra n TPYOOnpoBoaoB
Ocsemenne napyxaoe ) : ; b
OcBeTHTEIILHEIE
«OH» «OT» | Oceemenne BHYTpeHHee (XpoMe CKNanos) -~//-- 0,8 1
OcBemenne cxnaiop BHYTpEHREC . /- 0,35 1
Tabnnna 3
YcraBoBnEeHHbIE MOITHOCTA CHOBBIX moTpebuTene# Py
NeNo Hawmenopamne notpe6urerneii En. u3mepenus Ycranosnennas
Il 5 _ MOIMBOCTE, KBT
1 | Kpan 6amennsni KB-404 IIT. 58
2 | PactBopomacoc =T 5.8
3 K5-160-2 /- 10,5
4 MCK-8/10 --//-- 32,1 i
5 | Bubpatop H-22 e 0.5
6 | Ilonvemunx TII-5 —//-- 43
7 | llonpemuux T-41 —f/-- 2.8
8 | Ceapogsbni annapar -t/-- 274
Tabnana 4
YnenbHbli pacxon 9NEKTPO3IREPrHH Ha TEXHOJIOTHYECKHe Hyx3qIm P,
NoNe Harmenopanne notpe6rreneii En | Viensuom
nn H3MEpEeHns acxon, xBt
i 3nekTponporpes 6eToHa Npy MOMYJISX TTOBEPXBOCTH 6- 95-140-190 |
10-15, napyxaioi remnepatype -20°C, noenenuy M3 ,
npogsocTi ao 70% - [
2 OnexTtponporpes KMPITHYHOR KJafKH (CTeHb!, NPOCTEHKH, -~1/-- 40-70
CTONGBI) ¢ MOKYNIEM NOBEPXHOCTH 4-9 l '
3 ONeKTPONpPOIrpes rPYHTa CTPOMTENLHBIMA Neyamn WK --1/~- 35-45 —J
BEPTHKANbHBIMH 3JIEKTPOAAMH :




b st Ik S

Tabnnna S
OpHEHTHPOBOYHAS yAENbHAs MOMIHOCT, noTpebuas ans napy»aioro oCBeNIE U3l
NoNo NoTpe6uTemy En. usm. I_m
n. m. €n. u3M., kBt
1. OcBemeHnne OTPHITLIX MECT NIPOH3BOACTRA
pabor: .
3eMIITHBIX 1000M2 nnomam 0,5-0,8
noMemenuH
6eTORHBIX H X/6 --//-- 1,0-1.2
KaMEHHBIX --//-- 0,6-0.8
CBalHbIX ~-//-- 0,3
MOHTaX COOPHBIX KOHCTPYKURS -1/-- 2.4
OTHENOYHbIE pabOTh! e 15
2. OcBemeHnue OTKPHITEIX CKNANOB MaTepHAJIOB:
- CbINYYHX, KAPIHYa, KaMHS U Ap. 1000M2 nnomanu 0,6-1
cxJjana
- JlIecOMaTepUanos, ETYIHX MaTepHAOB --//-- 0,8-14
3. OcBemenne rnaBEBIX NPOXOJOB K npoe3nos 1000 nororHbIX 5
namnamy oo 200 Bt wepes 25-30 m METPOB
4. OcBemenme BTOPOCTEDEHHEBIX IPOXONOB H -~//-- 3
‘ Npoe3noB aaMnamy 1o 200 Bt . 2 |
5. | OxpaiHoe ocBemeHEe OrPaXIERREX TeppH- 7 g
TOpH# namMname 1o 200 By

R —

Tabimmna 6
OpreHTHpPOBOYHAs yNeNbRas MONIHOCT, NOTpebHas JUIsl BEYyTPeHREro ocBemenus
NeNe INoTpebutem En. uam. Mommuocts Ha
n. o. €. H3M., kBT
1. KonToph, 6brroBin 1000M2 nmnomann 1-1,5
NOMEMEeHHH
2. CTonossie -//-- 0,8-1,0
3. Kirybb1, kxpacabie yromxn -//-- - 1,0-1,2
4. KprrThle cxnapmm -/ 0,3-0,4
5. Berorno-pactBopHsble y3nb! —//-- 0.5
6. ApMaTypHEIe MacTepcKie -//-- 13
Ve Heperoobnenounsie nexn wff-- 1.8
Tabmna 7
Texnnko-3xOHOMHYeCKHe NOKa3aTem KOMILIEKTHBIX B Nepe/IBRIKHBIX TPaHCHOPMATOPHBIX
DOACTaHUHH
Vo No iloacTannng = Tun MomHBocTe Haupsokenne B kB
n. mn. B xBa BH TH
1. Komnnexruas tpancgopmarop- | KTTIM-100 20 1 6 0,4/0,23
Has
2. Komnnextras nepemsuxHas 100 10 0,4/0,23
TpaHchopmaTopHas KTIIM-58-320 180 6 0,4/0,23
3. Tvnoras nepexsuxias HuBen- NNTUTI-750 750 10 0,4/0,23
TapHas [1THUTT-1000 1000 10 0,4/0,23
KITTT1-100 100 35 04
KT1TT1-180 180 35 0,4
KI1TI1-320

320 35 0.4



HOle:-l OCBEIIEHHOCTH 3JIEKTPHYECKHM OCBEIERHEM

o

NaNe Paboune, onepaumy, yyactku TeppuTOopHH, | Haummenninas Tlnocxocn), B KOTO-
n. . NoOMemeHus OCBEMERHOCTD pon HOpMMpYyeTcs
. B JIK OCBEMEHRBOCTDL
1. | TeppuTopHs cTpONTENLHOM NNOmanKH B 2 I'opu3oATamsHas na
palioHe NpOM3BOACTBa paboT YPOBHE 3eMJH
2. ABTOJOPOI'Y Ha TEPPHTOPHRA CTPOHATEILCTBA:
~ C HHTEHCHBHBIM XBHXXEHHEM I'PY30BbLIX 3 --//--
TIOTOKOB
- CO CpeHAM IBHXEHREM I'PY30BbIX IOTOKOB 1 -=//--
- Ipo9He 0,5 -
3, KpanoBbie paboThi: YCTaHOBKa, NOABEM, 10 -//--
KaHTOBKA KOHCTPYKIMH ¥ AeTanei 10 Beprukameras
4. | Taxenaxusie paboTr 10 ["opH3onTansuas
5. IarEpoBowHEIE PaboTH!, IPOB3BOMIMbIE 10 B mnockocrr 06-
OyJbno3epom, kaTkamu 1 Ap. pabaTbBaeMErX no-
BEPXHOCTEH
6. - | Knamka u3 kpymHeIX 6eTOBHEX 6noxos, 25 I'oprsontam,pas
KEpInTYRas Kiagka 10 Bepraxam.nas
7. | MoteEamo-cronaprie - 50" Hd pa6osesi nosepx:-
. HOCTH
8. Pa6oTr no ycrpoiictsy nona 50 1'opu3oBTANEHAs
9. Kpopemshrle pabotm 25 B nnocxocrr xporm
10. | Ornenognrle paboTs 50 Ha pa6oueii mopepx-
) HOCTH
11. | MoHTaX CTPOHTENBEBIX KOBCTPYKITHH 25 l'opr3orTansras
, 25 Beprukamnuas
12. | OTKpBITbIE CKIAIb] HHEPTHBIX MaTEpPHAIOB, 2 I'opn3onTansuas
M/K ¥ T. 1L
13. | lloMemeHns Jis XpaHeHns CHOTY9HX Ten 5 I'opnaonTamsras
14. | KonTOpBI, KpacHLIH Yook, CTOJIOBEIE, 75 0,8 M oT nona B ropu-
6ydern 30HTANbHOM
IJIOCKOCTH
15. | I'apnepobuwie, nywessie 50 Ha nony
Tabmuna 9
Texxugeckue nagnAbie NPOXCKTOPOB 06mero oceemenus s CTPOMTEILHBLIX NNOMANOK (PHC. 1)
NeNe Tun Jlamnipl Haumen»mas Brico-
n. n. NIPOXXEKTOPOB Hanpsoxenne, B MOIHOCTE, BT Ta YCTAHOBKM, M
1. I13.24 220 200 4.5
2. I13C-25 127,220 200 50 .
3. I13C-35 127, 220 500 9.0-18.0
4. I19C-45 127,220 1000 22.0-30,0
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Puc. 1. I'paduxn ans onpenenenns ancna NIPOXEXTOPOB 115 OCBEMEHHA
a) IpH DpoJekTopax Tema I19C-35 ¢ JaMnamu

MOIIHOCTEIO 500 Br;

6) npu npoxexropax Tina [19C-45 ¢ nammamm

MomHGCcThIO 1000 BT,
TA€ N — YACIO DPOXKEKTOPOB;
S — nnomams (M?).

Ta6imua j0
KosdpdrmmenT 3anaca
NoNe Koapounmenr 3anaca
. o. Xapakrepucrika o6bekTa IpH JHOMM- | IIpH nammax
HHCIECHTHLIX | HAKAMBAaHHAS
Jamnax
1. ITomemenne ¢ 60aBmEM BrLIENCHUEM TIbUIH, JBIMA, 2 1,7
KOIOTH
2. ITomemenne co CPCTHAM BBIICIIEHHEM ITbUTH, JIbIMa, 1,8 1,5
KONOTH
3. ITomMemenne ¢ MabIM BrIIENEHREM TTBUTH, TBIMa, 1,5 1,3
KONOTH
4. OTtxpsIThle NpocTpaHCcTBa 1,5 1,3




Tabmiua ]}

OpHeRTHPOBOYHAS YACNbHAS MOWHOCTD (P) 061mero paBHoMepHOro ocrelmnenns s nomMemennax

BbICOTO# 10 6 M npH U=220 B

Buricora | Ocsemae- Y pemHas monocts P B Br NpH TpebyeMoi 0CBEMERBOCTH B TK
noaseca | Mas nno- 5 10 20 30 50 75 125
BM mam (M)
CBeTHIBHHK «yHHBepcanby» Y 6e3 3aTennrens (Han YepToH) 1 ¢ 3atenuTenem V,,
(nox wepToii)
2-3 10-15 3,1/42  5,8/7,5 10/12 14/18 21/26 28/36 43/56
25-50 22/2,8 4/5,1 7/9 9,4/11,3  14/14,7 20125 30/38
50-150 19/24 3,6/7,5 63/15 85194 122/15 17/22 24/31
25-35 3,2/4,1 5,5/7  9,412,2  13/17 21/27 30/39 47/61
4-6 35-50 2,8/3,6 4,7/6 8/10,3 11,3/15 18/22 25/30 39/49
80-150 1,9/2.3 3,1/4 5,5/6,8 8/9.4 11,7/35  16,4/21 28/37
I'my6okonamyqarens smamipoBadssni |5
10-17 49 8,8 14 20,7 32 44 72,5
4-6 35-50 3.3 5,5 9.4 13,4 20,7 28 47
50-80 24 4 6,8 9,4 15 20,1 3]
80-150 2 34 5,8 8,2 12,7 17,9 26
* Jronuera uenbHoro crexna Jli 2
2-3 10-15 4 7.3 13 17,4 26 36 - 53
25-50 2,8, 5,1 9 11,7 18 23 37
50-150 24 4.3 7,5 10 15 19,2 30,2
Tabmamna 12
Tpuronomerpraeckue GpyrxnEu
tg @ 0,3 0,4 0,5 0,6 0,7 075 0,8 0,9 1.0
cosp 09 09 09 08 08 08 0,78 0,74 0,71
g @ 1,1 1,2 13 14 15 1,6 1,7 1.8 20 22 23 30
cose 0,67 064 0,61 056 055 053 0,5 049 045 041 04 0,3




Hpnnoxenne |

Hcnons3oBanmue SNEKTPOIHEPTHH HA CTPOHTENLH O naomanxc

1.CrroBble noTpebuTenn
]1.9xcKapaTopsl
2.PacTBOpHbBIE Y3111
3.bawnennrie, xo3nossle, MOCTOBBIE.KPaHbI
4 Jleb6€mxn, noabEMHHKH H Ap. MEJTKAE MEXaHH3Mb]
5.Mexann3Mbl HenpepbIBHOrO TPaHCnopTa
6.Komnpeccopsl, Hacocsl, BEHTHIATOPBI, CBAPOYHbIE Tpanc¢opmMaTopel
11. Texnonorugeckue HYX bl
1.TpancdopmaTopusii nporpes 6eTona, oTOrpen TPYHTA, KHPIIUIHOR KJlaaKy
1HI.Hapy>x®oe ocsemenne
1.OcBemenne ctpoutenbHoi [JIOMIaaxH B paloRe NpoM3BoACTBa pabot
2.I'naBHRE B BTOpOCTeneHHbBIE OpOXOIB! B IPOE3Ih]
3.MecTa npon3BoacTsa paboT: MEXaHR3HPOBAHHBIX 3EMIISTHBIX; OeTOHHBIX; MONTaNA CTPOHTENL-
HBIX KOHCTPYKIIEH; KAMEHHOM IU1aIKR; TaKelaKHLIe PaboTel; KpoBemLHbIE U ap.

5.ABapuiiRoe ocBemenne
6.0xpaHBOE OCBemenue

IV BuyTpeHnne ocsemenpe
1. KonTops!, CaHMTapHO-OLITOBEIE, 0OINECTREHNHEIE TOMEmMEHH s
2.Mecra IpOH3BOACTBA paboT: OTHENOTHEIE; CTEKOMLHBIE; CTONAPHO-NNIOTHEYHEE 1 Ip.
3.Cxianp - ' .
4.ABapHiiHOe ocBemenne




Tabauua

Pasmeps! cTposimerocs 3nanus

Ne
BricoTa onHoro Konnuectso
BapHaHTa npuna (M) Hnuna (M) sTaxa (M) Tared
1 11 30 2.5 5
2 11 30 2.8
3 11 30 3.0 7
4 11 30 3.0 9
5 11 30 33 5
6 12 32 2.5 5
7 12 32 2.5 7
8 12 30 3.0 9
9 12 32 3.3 5
10 10.5 31 2.5 5
11 10.5 31 3.0 7
12 10.5 31 3.3 5
13 10.5 31 2.5 9
14 13 33 2.5 5
15 13 33 2.5 7
16 13 33 2.8 7
17 13 33 2.5 9
18 13 33 3.3 5
19 11 32 2.5 5
20 11 33 2.5 7
21 11 33 2.8 5
22 11 33 2.8 7
23 11 33 3.0 7
24 11 33 3.3 5
25 11 33 3.0 9
26 10 28 2.5 5
27 10 28 2.5 7
28 10 28 2.8 5
29 10 28 3.0 7
30 10 28 2.5 9
31 12 34 2.5 5
32 12 34 2.8 5
233 12 34 3.0 5
34 12 34 33 5
35 12 34 2.5 9
36 14 36 2.5 5
37 14 36 2.8 7
38 14 36 3.0 5
39 14 36 33 9
40 14 36 2.5 9
41 11 26 2.5 5
42 11 26 2.8 5
43 11 26 3.0 7
44 11 26 3.3 5
45 11 26 2.5 9
46 11 26 . 2.8 9
47 10 24 2.5 5
48 10 24 2.8 5
49 10 24 3.0 7
50 10 24 3.3 5




51 10 24 2.5 9
52 10 24 2.8 9
53 13 38 2.5 5
54 13 38 2.8 5
55 13 38 2.8 7
56 13 38 2.8 9
57 13 38 3.0 5
58 13 38 5 58 5
59 13 38 2.5 9
60 14 40 2.5 5
61 14 40 2.8 7
62 14 40 2.5 9
63 14 40 2.8 9
64 14 40 3.3 5
65 14 42 2.5 9
66 14 42 2.8 9
67 14 42 3.8 7
68 14 42 2.5 9
69 14 42 3.0 5
70 14 42 3.3 9
7 15 44 2.5 9
72 15 44 2.8 9
73 15 44 3.0 5
74 15 44 3.0 5
75 15 44 3.3 5
76 15 44 3.3 5
7 15 44 2.8 7
78 16 40 2.8 9
79 16 40 3.0 D
80 16 40 3.3 e
81 12 40 2.5 5
82 12 40 2.8 9
83 12 40 3.0 9
84 12 40 3.3 7
85 13 38 2.5 5
86 13 38 2.8 9
87 13 38 3.0 9
88 13 38 33 5
89 11 40 2.5 9
90 11 40 2.8 9
91 11 40 3.0 7
92 11 40 33 5
93 13 40 2.5 9
94 13 40 2.8 9
95 13 40 3.0 v
96 13 40 3.3 5
97 15 40 2.5 9
98 15 40 2.8 9
99 15 40 2.8 9
100 15 40 3.0 7
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