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BBEJAEHHUE

Meroguueckne  ykazaHusa 10  Kypcy «Teopermueckne  OCHOBBI
AIEKTPOTEXHUKW» TMPEAHA3HAYEHBI JUIA CTYJCHTOB-3a0YHUKOB HaIPaBJICHUS
140400.62 «2JI2T». Ykazanus BKIIOUYAIOT 33JaHUSI K KOHTPOJIbHOI paboTte 1o
Kypcy «Teopernueckue OCHOBBI JJIEKTPOTEXHUKW», KPATKUE TEOPETUUYECKHE
CBEICHUS, HEOOXOUMBIE VISl BHITIOJIHEHUSI PaOOTHl U IPUMEP €€ BBITOJIHEHUSI.
B pamMkax KOHTpOJIbHON paOOThl MPOBOJUTCS M3YYEHUE MapaMeTpoB JIMHHM C
pacrpeeIEHHBIMU MTapaMEeTPaMH M pacueT TOKOB U HAINPSKEHUN BIOJIb JIMHUU
MpA  CHHYCOMJAIBHOM BXOJHOM Bo3aeucTBuUU. CopaepkaHuUE 3aJaHHI
KOHTPOJIbHOM pabOThl COOTBETCTBYET 00Pa30BaTEIbHOMY CTaHAAPTY U pabouuM
IIpOorpaMmMam.

MeTtoauueckue ykazaHusi MOTYT OBITh MCIOJIb30BaHbl CTYACHTAMHU OYHOU
(GbopMbl 00y4YeHHs TpU BBINOJHEHUH 3a/laHUi Ha MPAKTUYECKUX 3aHATUSX, MIPU
BBINIOJIHEHUH CAMOCTOSITENBHBIX M PacyeTHO-Tpauueckux paboT Mo Kypcy
TOD.

METOANYECKHUE YKA3AHUA K BBITIOJIHEHUIO,
OPOPMUIEHUIO U CJAYE KOHTPOJIBHBIX PABOT

Meroauueckue ykazaHua conaepxar S50 BapuaHToB 3anaHuil. Howmep
3aJlaHus BBIOMpAETCs MO ABYM MOCIEIHUM IU(ppaM HOMEpPA 3a4ETHOM KHIKKH.
Ecin nBe mnocnennue uudpel 6onee 50, TO i ompedeneHuss HoMepa
HeoOxoaumo BblyecTb S50. (s CTyneHTOB OYHHMKOB HOMEp BapHaHTa
OTIPEICIIACTCS 10 HOMEPY B YUCOHOM KypHase). PaboThl, BBIMOJIHEHHBIC HE IO
CBOEMY BapHaHTY, HE 3aCYUTHIBAIOTCS.

K BBINOJIHEHUIO KOHTPOJIBHON pabOThl MOKHO MPUCTYNAaTh TOJBKO MOCHE
M3YUYEHHsS] TEOPETHUECKOIO MaTepuana MO PEKOMEHIOBAHHOW JIUTEpaType H
BHHUMATEJIbHOTO N3YYEHUSI METOAMYECKUX YKa3aHU M.

Meroauueckue yKazaHMsl —COJIEpXaT MpUMEpP pacyera JIMHUU C

pacrnpeneeHHBIMH MTapaMeTpaMu, KOTOPBIN ONpeestsieT OO aarOpUTM



pacdeTa ajis1 BCEX BAPpUAHTOB.

COJIEPKAHUE U OBBEM KOHTPOJIBHOM PABOTBI
B pamkax KOHTpOJIbHOW pabOThI OMPENEeNstOTCs MEePBUYHBIC MapamMeTpbl

manit Ry, L,, C,, G,; paccuutsiBaeTcst Hampspkenue U,, Tok |, B Hauaze

JVUHUY, aKTHBHAS P u moiHas S MOIIHOCTH B Hadaje W KOHIIC JIMHHUH, a TAKKe
KIT[ nuauum; mis TuHUM 6€3 MOoTeph C aKTMBHOM HArpy3KoOW Ha KOHIIE JUHUU
omnpenensercs HanpsbkeHue U,, Tok |, B Havane JMHUM, a TaKxke JJIMHA
AJEKTPOMArHUTHOW BOJIHBI A .

O0beM KOHTPOJBHOM pabOThI JTIOJDKEH COOTBETCTBOBATH 00BEMY IMpUMeEpa

pacducTta, IpUBCACHHOTO B MCTOAUYICCKUX YKAa3aHUAX.

OD®OPMJIEHUE U CJIAYA KOHTPOJIbHOM PABOThHI

K odopmiennio u cinadye KOHTPOJILHON pabOThI MPEAbSBISIOTCS CIEIYO-
e TpeOOBaHUs:

1. [Tepen penieHneM 3aj1auyu HaUCATh YCIOBUE 3a/1a4u.

2. OCHOBHBIE TIOJIOKECHHSI PEIICHUS JTOJDKHBI OBITH TIOCTATOYHO TOAPOOHO
OOBSICHEHBI.

3. Pemienune 3amaum OpeACTaBIISITh BMECTE CO BCEMHM MPOMENKYTOUHBIMU
npeoOpazoBanusaMu. HeoOXo1MMo pyKOBOJACTBOBATHCS 00pa3IiaMu perieHus 3a-
Ja4M, IOMEIIEHHOW B METOJIMYECKUX YKA3AHUSIX.

4. I'paduk 10J1KeH OBITH BBITIOJIHEH aKKYpPATHO.

5. Ilpu pemieHuu 3a7auv HEOOXOAMMO AHATU3UPOBATH CIAMHHIIBI U3MEpe-
HUS BCEX BEIIMYWH, BXOAAIIMX B (JOPMYITY U MPOBEPSITH, B KAKUX STUHUIIAX W3-
MEpEHUH TODKCH OBITh TIOJyYCH PE3yNbTarT.

6. [Tnucath KOHTPOIBHYIO pabOTy YETKUM MTOUYEPKOM, YepHmiIaMu. Jlomycka-
€TCSl KOMITBIOTEPHOE BBITIOJTHEHNE KOHTPOJILHOM pabOTHI.

7. KoHTpoibHBIE 33a/laHus JOKHBI OBITH TaTUPOBAHBI W MOJIMUCAHBI CTY-

JCHTOM.



8. OdopmiieHHast paboTa B yCTAaHOBJICHHBIE CPOKHM CAAETCS B ICKaHAT.

3AJJIAHUS K KOHTPOJIbHBIM PABOTAM
ITo 3aganHBIM B Tabmuile 1 XapakTepuCTUKaM JIBYXIIPOBOIHOM JIMHUH, BbI-
IOJIHEHHOMW M3 MEIHOro IpoBoza, yactote f, mmmHe nuHMM |, KOMIUIEKCHBIM
3HAYCHUSAM HanpspkeHus U, , Toka |, B KOHIIE JIMHAH, COPOTUBIICHUIO HATPYy3KU
Z, Tpebyercs:
1. Onpenenuts nepBuuHbie napametpsl uuuii R, L, C,, G,.

2. Paccuurars Hanpspkenue U,, TOK |, B Hayasne JMHUM, aKTUBHYIO P u

MOJTHYIO S MOIITHOCTH B HaJaJie ¥ KOHIIE JUHUH, a Takke KII/l muaun.

3. [lonaras, yro nuuus n. 2 crana jqunuent 6e3 noreps (R,= 0, G,= 0), a

Harpy3ka Ha KOHLIE JIMHUU CTAJIa aKTUBHOW W PaBHOM IO MOJYJIIO0 KOMIUIEKCHOU
Harpyske I. 2, onpenenuTs Hanpsbkenue U,, Tok |, B Hayane nuHUU, a Takxke

JUTUHY 3JICKTPOMAarHUTHON BOJHBI A .

4. Ina nauauM 6e3 moTepb M. 3 MOCTPOUTH TIpauK pacnpeeneHus
JICHCTBYIONIETO 3HAYCHUS HAMIPSKSHUSI BIOJIb TMHUH B (YHKIIMA KOOPIUHATHI ).

[Ipumeuanue:

1. Jns Bo3aymnbix nunuit (BJI) 3amaercst pacctosiHue a MEXy OCIMH
MIPOBOJIOB U paauyc I MPOBOIOB.

2. Ilns xa6enbubix nunuit (KJI) 3amaeTcst paccrosiHue a MEXIy OCAMH
KU Kabenei u quametp d Kbl Kadels.

3. Hnsa xoakcuanbHbix kaOeneit (KK) 3amaercs nmamerp d BHYTpEHHETO
MIPOBOJIHMKA U BHYTpeHHUH AuameTp D BHeIIHero npoBo HUKA.

4. DKBUBAJICHTHYIO [UAJICKTPUYECKYIO TMPOHUIIAEMOCTh & HW3OJISAIUH
KaOeNMbHBIX M KOAKCHAJIBHBIX KaOenell mpuHATh ¢ = 1.2, TaHTeHC yria

JTURJICKTPUYECKHUX moTeps tgs =1 107,



BapuanTsl 3amanus

Taomuna 1

Bapuanr | f, I, a, r, d, D, | U,, I,, Zy, Bun
K| kM | MM | MM | MM MM B MA Om JTHHUH

1 2 3 4 ) 6 7 8 9 10 11
1 1 |12 |15 2 - - | 10 - 400 BII
2 4 6 15 1 - - 10 2el20 - BJI
3 6 15 15 0,5 - - 20 2el10 - BJI
4 1 10 15 0,4 - - 20 - 500 e %0 BJI
5 20 8 20 2 - - 20 4 130 - BJI
6 40 5 20 1,5 - - - 5e 15 300 e 130 BJI
7 60 4 20 1 - - 55 - 1000 e 110 BJI
8 20 3 20 0,5 - - - 10 e 2000 e '° BJI
9 40 2 20 0,4 - - 40 - 4000 ¢ 1*° BJI
10 60 1 20 0,3 - - 30 - 2000 ¢ ' BJI
11 10 10 50 2 - - 50 4110 - BJI
12 10 6 50 | 1,5 - - 80 | 30ei% - BJI
13 10 6 50 1 - - 20 2016 - BJI
14 10 4 50 0,7 - - 30 - 1250 ¢ 1*° BJI
15 10 | 0,5 50 0,5 - - 40 10 e 120 - BJI
16 10 1 50 0,4 - - 50 - 1400 e V7 BJI
17 10 2 40 0,3 - - 50 - 2500 e 1 BJI
18 10 5 40 2 - - 87 - 1620 e 112 BJ
19 10 8 40 1,5 - - - 12¢® 1800 ¢ 18 BJI
20 10 10 40 1 - - 60 - 667 BJI
21 50 | 04 30 0,6 - - 100 - 3100 e %5 BJI
22 50 | 0,3 30 0,5 - - 60 2010 - BJI
23 50 | 0,2 30 0,4 - - 20 - 287 ¢ 18 BJI
24 50 | 01 | 30 | 0,3 - - 10 510 - BJI
25 50 | 06 | 30 | 2 - - 80 - 500e 1 | BII
26 50 | 04 | 80 | 15 - - 60 25 ¢ 112 - BJI




Oxkonyanue Tadaumb

1 2 3 4 ) 6 7 8 9 10 11
27 50 | 0,2 80 1,2 - - 70 - 800 ¢ ~1*° BJI
28 100 | 0,5 | 80 1 - - 50 10 g i2° - BJI
29 100 (| 0,3 | 80 | 08 - - 40 - 1100 ¢ 1 BJI
30 100 | 0,1 | 80 | 05 - - 20 5 gl - BJI
31 1 20 10 2 - - - 30 e 10 1000 e 110 KJI
32 5 10 10 1,5 - - - 20¢’® 1200 e 7® KIJI
33 10 1 10 1,2 - - - 15116 1500 e 1*° KIJI
34 20 0,6 10 1 - - 12 - 500 ¢ 16 KJI
35 50 | 04 | 10 | 0,8 - - 25 - 1200 e V7 KJI
36 100 | 0,2 10 0,6 - - - 4¢l8 1400 ¢ 18 KJI
37 1 10 10 0,4 - - - 8el?0 1600 e ~1?° KJI
38 5 1 20 2 - - 100 20e°® - KJI
39 10 | 05 | 20 | 15 - - 60 15¢18 - KJI
40 20 [ 02 [ 20 [ 12 | - - ~ | 12em | 2000e % | KII
41 50 0,1 20 1 - - 80 25 ¢ 112 - KJI
42 100 | 0,05 | 20 0,8 - - 80 - 4000 e~ 1*? KJI
43 1 10 20 0,6 - - - 20e™ | 2000 ¢ KJI
44 2 2 20 | 05 | - - 50 12¢l - KJI
45 5 1 - - 0,3 8 4 - 75 KK
46 100 | 0,01 - - 0,4 10 10 - 100 e 1*° KK
47 100 | 0,08 - - 0,5 12 20 - 125 e 1?0 KK
48 50 | 0,06 | - - 06 | 14 | 30 2¢el® - KK
49 50 | 0,04 | - - 07 | 16 | 60 4¢15 - KK
50 100 | 0,02 - - 0,8 18 80 - 200 ¢ 1% KK




KPATKHUE TEOPETUYECKHUE CBEJAEHUSA JIA BBIITIOJTHEHUSA
KOHTPOJIBHBIX U TIPAKTUYECKUX PABOT

[lens paborThl - W3ydeHUE MAPAMETPOB JIMHUH C pacIpe/IeICHHBIMU
napaMeTpaMH, pacdeT TOKOB W HAIPSDKEHUH BIOJb JMHUW TPH CHHYCOUIAIh-
HOM BXOJHOM BO3JICHICTBHH.

[MepBuyHbIe MapaMeTPbI JIMHHBIX JTHHUN

DneKTpuuecKre JIMHUK C paclpe/le]IeHHbIMU ITapaMeTpaMy — JIMHUH, B KO-
TOPBIX JUISL OJTHOTO W TOTO K€ MOMEHTa BPEMEHH TOK M HANpsHKCHHE Herpe-
PBIBHO U3MEHSIOTCS MPH MEPEX0Je OT OJHOW TOYKHU (CEUYCHUS) JTMHUHM K COCEI-
Heil Touke, T.e. SBJISAIOTCS (YHKUUSMHU BPEMEHU U IMPOCTPAHCTBEHHOH KOOp-
JTHATBI.

K nepBuYHBIM mapaMeTpaM OJHOPOJHON JIMHUU HA €IWHUILY JUTMHBI OTHO-
CSITCAL:

R, - akTuBHOE conpoTuBieHne [OM/kM];

L, - uaayktuBHOCTH [['H/KM];

C, - emkocTh [D/kM];

G, - MPOBOUMOCTD MU3OJISILIMK MEX 1y mpoBoaaMu [CM/km].

1. IlepBuyHbIe MapaMeTpbl BO3AYIIHOW JBYXIPOBOAHOW JTUHUU OMPEIEIIs-
IOTCS 110 HIDKETIPUBEICHHBIM (hOpMYyJIIaMm:

COHpOTI/IBHeHI/Ie IIpOBOOOB HBYXHpOBOI[HOfI JJMHHUHW Ha ITIOCTOAHHOM TOKC

8000 _ 2550

ro:p7zd2 _p d2

[OM/xM], (1)

rA€ p - YAEIbHOE CONMPOTHUBIICHUE MPOBOJIOB IpHU Temiieparype 20° (s Mmeau
2 =0,01785 Om Mmm? /m);

d - auameTp NpOBOTHHMKA, MM.

AKTHUBHOE CONPOTUBIICHUE €IUHUITBI ITTUHBI JIMHUU HA TIEPEMEHHOM TOKE

Ry =1, [1+ F(x)]. 2)



[TonpaBounbiii ko3 dumenT F(X) yduThiBaeT yBeIMUEHHE AKTUBHOIO

CONPOTUBIICHUS] JMHUM 3a CYET MOBEPXHOCTHOrO 3(ddexta. OH sBIsETCS

dbyHKIMEH X, onpeaensieMoi o ¢popmyiie

x=7,00 |4
10°r

rae f —uaacrora, I'n;

3)

M - MarHUTHAasA IIPOHULACMOCTb (I[JUI MCIHBIX IIPOBOIOB u = 1, JJIA CTaJlb-

HBIX TIpoBO0B x = 120);
I - paguyc IPOBOJHUKA.

Koaddunuent F(X) onpenensiercs o Tadmie 2.

Tabmua 2

X F(X) G(x) H(x) Q(x)

0 0 0 0,0417 1
1 0,0052 0,0152 0,053 0,997
2 0,0782 0,1724 0,169 0,961
3 0,318 0,405 0,348 0,845
4 0,678 0,584 0,466 0,686
5 1,042 0,755 0,53 0,556
6 1,394 0,932 0,575 0,465
8 2,094 1,287 0,634 0,351
10 2,799 1,641 0,75 0,282
bonee 10 w2-3 w2 -1 0,75 &

4 8 X

NHayKTUBHOCTH ABYXIPOBOIHOW BO3YITHOW JIMHUM HA €IUHUILY JJIAHBI

OmnpecACIACTCA 110 U3BECTHOMY PACCTOAHHIO MCIKAY OCAMU IIPOBOJAOB d, paanyCy

npoBoja I' U KO3QPUIMEHTY X:

L,=41In [%+Q(x),u] 10 [Cu/km].

(4)



EMKoCTh  IBYXIPOBOJHON BO3MYNIHOW JUHHU HA CIUHUILY JUTMHBI MOXHO
paccumTarth 1Mo hopmyIe:

1

C, =1,05 10° [®/m]. (5)

36In 2
.

Koaddumuent 1,05 yuutsiBaeT BIUSHHE W30JATOPOB U COCETHUX IPOBO-
JIOB Ha EMKOCTb JIMHUMU.
[IpoBOAMMOCTD U30ISALMN €AUHULBI JJIMHBI JUHUN

G, = G'+nf, (6)

rae G’ - OpoOBOJAUMMOCTD M3OJISALMA HA OCTOSHHOM TOKE, paBHas 1-10° Cwm/xm
IIPU CyXOU ITOTOJIE;
N — k03P PHUIUEHT AUINEKTPUIECKUX TOTEPh, PaBHBI 5-107" Cu/wxm- Iy

IIPY CYXOH IIOroJI€.

2. IlepBruuHbIe apamMeTpbl KaOEIbHON JTUHUM ONPEAEISAIOTCS 110 HIKEIPH-
BEJICHHBIM (hopMyam:

aKTUBHOE COINPOTHBIICHUE KaOeIbHOW JIMHUM Ha IEPEMEHHOM TOKE C
Y4ETOM JIOMOJIHUTENIbHBIX COMPOTUBIIEHUH 32 CUET MOBEPXHOCTHOTO 3 (exTa u

s dexra 6mmzoctu g yactoT meHee 30 kI onpenensercs no popmyie:

PG(x)(dJ
R, = |1+ F(x)+—a2
1-H (x)(ij

rac ro - AKTUBHOC COIIPOTHUBJICHUC CAWMHHUIBI NJIMHBI JIMHHUW HA IIOCTOSHHOM

: (7)

TOKe, onpeaensieMoe 1o dopmyie (1);
F(x), G(X), H(X) - xoaddurmenTsl, onpeaeinsieMpie Mo Tad. 2;
P — k03¢ duninenT, yuuThIBAIOMIUNA TUTT CKPYTKU Ka0esst; MpuHATh P = 5.
Ha gacrortax cBeimre 30 k[Tl y9uTBIBae€TCS JOMOJHUTEIHLHOE COMPOTHBIIC-
HUE AR, OOYyCIIOBJICHHOE TOTEPSIMHU HAa BUXPEBBIC TOKH B COCEAHHUX IPOBOJ-

HHKax



f
200000

AR =& [OMm/xMm]; (8)

TOTAa
R, = R + AR 9)
NHIyKTUBHOCTD €IMHMIIBI ITTUHBI Ka0els onpeaensercs 1o gopmyie (4).

EMKOCTb euHUIIBI ITMHBI Kabels onpenesseTcs mo GopMmyiie:

C,= —%  .10° [®/xm], (10)
361n 0,6?

I ¢ - OKBUBAJICHTHAS TUAJICKTPUYECKAsk TPOHUIIAEMOCTD;
0,6 — k03(ppuIMEeHT, YYUTHIBAIOIIUN CKPYTKY KaOes.
[TpoBOIMMOCTE U3OJAIINN SAMHUITHI THHBI KaOems
Go = wC,tgo, (11)
rie & - yroji IUAJIEKTPUYECKUX MOTEPh.
3. [lepBuuHbIe MapaMeTpbl KOAKCHATBHOTO KaOEJIsl ¢ METHBIMU >KUJIAMU U
OIUIETKOMN BBIYUCIISIOTCS IO OpMYyJTIaM:

- AKTUBHOC COIIPOTHUBJICHUC CANMHHUIbLI AJINHBI
R, =835 &%} [Om/]. (12)
- I/IHI[YKTI/IBHOCTB CIAMHULBbI AJIUHBI JIUHUN
L, =2In %104 [Ts/iem]. (13)

- CMKOCTb CIMHUIIBI AJIMHBI JIMHWNN

c,= % 5107 [D/xm]. (14)
18In€

[TpoBOAMMOCTD €IMHHUIIBI JTMHBI JIMHUHM BhIYUCIseTCs 1o hopmyste (11).
B dopmynax (12) — (14) nuameTp BHyTpeHHEro nmpoBoaHuka d, auamerp

omietkd D 3aman B MM, yactora f B I'IL

10



Hanpspokenne U u Tok | B 110001 TOUKE IMHUM TIPU U3BECTHBIX 3HAUEHUSIX
Hanpsbkeanss U, = 1,Z, mwrToka 1, = U,/ Z B KOHIle TMHUU, MOXKHO OTIpe-
JEIUTh M0 YPaBHEHUSAM JUIMHHOW JTUHUU

Q=g20h7y+12 ZBSh 7y (15)
I :QZ/ZB sh yy +1, chyy
I7ie Y — paccTOsSIHUE OT KOHIIA JIMHUM /10 TOUKH, IJI€ ONPENEIETCS HapsKEHUE
U wumTok |.

Ecim BMecTo Y mojctaBuTh |, To MOXKHO OmpenenuTh Hanpsbkenne U, u

TOK |, B Hauajie JUHHUHU:
U,=U, chyl+1,shy I (16)
1,=U,/Z, Sh1| +1, Ch1|
B 3amucanHble ypaBHEHMsI BXOJSAT BOJHOBOE CONPOTHUBIIEHUE Z, U KOMII-
JEKCHBI KOX(PUIIMEHT pacpOCTpaHEHHsI y, KOTOPHIE OMpPENEISIIOTCS uYepe3
nepuuHbie mapametpel Ry, L,, C,, G,.

BonnoBoe conpoTtuBienue

R, + jolL,
Z = |[2—"2 [Om]. 17
= [ [ow) (17)

KomrmekcHbiit kKo GHUIIMEHT pacripocTpaHeHus

y o= \/(Ro+ja)Lo)(Go+ja)Co) = 0!+jﬂ, (18)

e «a - kodddunment 3atyxanus [Hn/xm];

B - ko3pdunment hassl [pad/xm].

Jluaust 6€3 moTeph — JTUHHUS, Y KOTOPOW aKTUBHOE CONPOTUBJICHUE U AKTHB-
Hasi MPOBOAMMOCTD paBHbI HyIi0 (R, =0, G, =0).

JIist TakuxX JIMHWA HampspKeHWe W TOK B JIFOOOW TOYKE JIMHUU

ONpENENIOTCA 10 GopMyIam:

11



U=U,cospy+]jl,Z,sinpy (19)

L=jEsingy+ 1, cospy

B
rae f=jwL,C, -kodbduiueHt dassi;

L
0 - BOJIHOBOC COITPOTHUBJICHUC.

]_IJ'ISI OIIPCACICHU HAIIPAKCHUA Ql H TOKa L B Ha4aJIC JIMHUH ITOACTAaBJIA-

10T y = | B ypaBuenus (19), Torma
U,=U,cospl+]l1,Z, sinpl (20)

1 =leJ—ZSin,BI+ 1, cospl

B

HaHpH}KCHI/IC N TOK B KOHILC JTMHHUHU CBA3aHbI MCKIY co0oii 3akonoM Oma

;U‘C

[lo ycnosuron.3 Z,, =R, tornraU, =1,R, mm |, =
H

st moctpoeHusi rpaduka pacnpefenieHus JICHCTBYIONIETO 3HAYCHUS
HalpspKeHUs JIMHUKM 0e3 1oTeph B (YHKIMU KOOpPAMHATHI )  (dopmyy

HanpspbkeHus: ypaBHeHust (20) mpeoOpa3oBhIBAIOT:

U, =U,cospl +jU, Z=sin 5 (21)
H
_ Zg
O6Oo3Hayaror M= =&
RH
TOoraa
U,=U,cospl+jU,msin gl (22)
3anuceIBarOT hopmyiry (22) yepe3 MOy ISHCTBYIONTUX 3HAYCHUIN
(23)

U =U, y/cos? By +m?sin? py
3a/1aBasiCh 3HAYCHUSAMH Y, ONPEACISIFOT ISl KAXKIAO0ro M3 HuX 3HaueHus U.

I[To paccuntanHbIM 3HaUYeHUsIM cTpoutcs rpaduk U = f(y).

12



ITPUMEP BbIIIOJTHEHUS PABOTbI

ITo Bo3aymHo nuaum (BJI) u3 mMegHoro mpoBoaa mepeaaeTcss CUTHAI ¢
gactotor f = 10 kI'm. Jymua muauu 10 kM. Paguyc mpoBoma r = 1 mwm, pac-
CTOSTHUE MEXAY OCAMM IpoBonoB a = 50 mm. HampsbkeHne u TOK B KOHLE
auHAA cooTBeTcTBeHHO paBHel U, =50 B; |, =20 e’*® MA. Tpebyercs mposec-
TH PacyeThl B COOTBETCTBHUHU C 3aJJaHUEM.

1. OnpenensaroTcs NEpBUYHbBIE TAPAMETPHI JIMHHH:

- CONpPOTHUBJICHWE TMPOBOJAOB JBYXIIPOBOJAHOM MEIHOW JIMHUM HAa
MOCTOSIHHOM TOKE

8000 2550 2550
ry=p— = =0,01785——
0T P e p(zr)z (2-1)

=11, 38 [Om/kM];

- monpaBouHblid K03 duimeHT F(X), YIUTHIBAIOIIMN YBEINYCHHE AKTHB-

HOT'O COMPOTHUBIICHHUS 32 CYET OBEPXHOCTHOTO 3 heKTa
x=7,09. |1 =709 [20900_ 709
10°r 10" -1

Hcnonp3ysl TMHEHHYIO HWHTEPIOJIANMIO, 10 Tabm.2 ompeaensercs F(X) =
1,744, Torna
R, =r,[1+F(x)] =11,38[1 + 1,744] = 31,22 Om/kM.

NHayKTUBHOCTH JBYXIIPOBOHOW JTUHUU
— a 4 50 4 -3
L, = 41—+ Q) | 107 =| 4In==+0,408-1 10" =1606-10" T/ o

EMKOCTBh ABYXTTPOBOAHOM BO3YIITHOM JUHUM HA €IUHUILY AJIUHBI

1 1

—_ -6 -
C, =105 10 =1,05—

36In 2 36In >
r 1

107° = 7,46-10° @/xm.

[IpoBOAUMOCTD €TUHUIIBI ITTUHBI JIMHUU
G o=G'+nf =1.10° +5-10"-.10-10° =51-10 " Cm/ xm.
2. Onpenensitorcs HanpstkeHue U, Tok |, MOITHOCTH B Hauyalie M KOHIIE

muaun, K11 nuaun.
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Bropuunble napameTpbl JIMHUU:

- IIOJIHOC KOMINJICKCHOC COIIPOTHUBJICHUC CAWMHUIBI JJIMHBI JIWHUH
Z,=R,+ jolL, = 31,22 + j2710-10° -1.606 -10° = 231,22 + j100,86 =105,58¢ 72 Om/ rcm.
- IIOJIHAA KOMIIIICKCHAA IIPOBOAUMOCTL CAMHUIIBI JJIMHBI JIMHUU

Y, =G, + jaC, =51-107 + j2r-10-10°-7,46-10° =51-10" + j4,68-10* =
— 4,68-104e 8% Cy [ k.

- BOJIHOBOC COIIPOTHUBJIICHHUC JIMHUU

7 j72:8° S
z, - Zy _ 105,58¢ - _ 474,956 7357 Oy
Yo \4,68-10 8%

- KOMILUIEKCHBINA KOA(DPUITUEHT pacipoCTpaHECHUS

y= \JZ,Y =105580172F . 4,68-10e1%%¢ — /0,049 1627 = 0,200 %% =
=0,033+ j0,218;
yl =al +j sl =(0,033+ j0,218)-10 =0,33 + j2,18.
3aryxanue curHana ol = 0,33 Hm.
N3menenue a3 pl=2,18 pan.
YpaBHEHHS JUTSI TUHUH C TTOTEPSAMH Yepe3 apaMeTphl KOHIIA JIMHUN
U=U,chyy+I,Z;shyy
1 =U,/z; shyy+1, chyy
Jlist pacueta HampsbKeHHMs U TOKa B Hauvane junun U, u |, BMecto y

noxcrasisercs |, rorga

Q1:Q20h}/| +12 ZBSh 7"
1,=U,/z, shyl+1, chy.
PaccunrteiBaercst chylush yI:

chyl=ch(0,33+ j2,18)=-0,6037 + j0,2755 = 0,663¢ % |

:110252°

sh 1 =sh(0,33+ j2,18)=-0,1923 + j0,865 = 0,886¢

14



Ecnu B MUKpOKQJIBKYJISTOPE OTCYTCTBYIOT BCTPOEHHBIE MPOTPAMMBI
pacuera runepOONUYECKUX (QYHKIMHA KOMIUIEKCHOTO apryMeHTa, TO MOXHO

BOCITIOJIB30BATHCA CIICAYIOIIUMU COOTHOIICHUAMM:

e’ +e

chyl=

A A
e’ —e

sh vl = ,
7z 2

rae e = e A = g03218 — g0%%(0052 18 + jsin2,18)=1,39(-0,5722 + j0,82) =
= —0,7959+ j114;
g I — g 031218 _ o 033[0g(— 218)+ jsin(—2,18)] = 0,7189(— 0,5722 - j0,82)=
=-0,4114— j0,5896.
PaccuurtsiBatorca U, u |, B Hauane JIMHUU
U,=50-0,663¢/%5*%" +20.10%e1?” . 474,97e 1857 . 0,886e 110257 —
=3318e/1%54%" | 8 411139 =

= j13,78—-30,182-3,41+ j7,67 = —33,592 + j21,45=39,85¢ "B

50

1,=20-10%e/% .0,663e 1534 4 >~
474,97 185

.0,886¢ 110257’ =

=13,26-10 e 193 26.10 e 1**¥ = 1321+ j1,05—33,56 = j87,01=
= (~ 46,77+ j88,06)-10°=99,7-10 e 117" A,
PaCCLII/ITBIBaeTCSI IIOJIHASI KOMIIJICKCHAsI MOIITHOCTH B HAYAJIC 1 KOHIIC
auHun 1 KT/ nuaun
S, =U, I =3985e/"* .99,7.10 e """ =3973e12*" =346+ j1,05.
MOHIHOCTI/I B HA4YaJIC JIMHUMN:
- OJIHAsI MOIIHOCTh S, =3,97384;
- aKTMBHAsI MOILIHOCTh P, = 3,46 Bm,

- peakTUBHAsA MOIMHOCTE Q, =195 sap.

S,=U,l,=50-20-10"e2¥0,94— j0,34.

MoniHOCTH B KOHIIE JIMHUM:
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- MIOJIHAsI MOIIHOCTh S, =1BA,
- AKTUBHAs MOIIHOCTh P, =0,94 Bm;
- peaKTHMBHAas1 MOITHOCTh Q, =-0,34 sap;,

- KIIJI muauu:

n =£~100% =0’—92-100%: 27,2%.

1 1

3. lnst muamu 6e3 noreps (R, =0,G, = 0) onpeaensercs Hanpsukenne U, u
TOK |, B HauaJie TMHUHU, & TAKXKE JJIMHA SJIEKTPOMArHUTHOW BOJIHBI A

- COIIPOTHUBJICHUC HAI'PY3KHU

- KO3(ppuueHT dasbl

B = JL,C, =27-10000,/1,606-10° -7,46-10° = 0,217 pad/km;
- U3MeHeHue (ha3bl CUTHAJIA 110 BCEU JIMHE IMHUU
A =0,217-10=217 pao;

- BOJIHOBOC COIIPOTHBIICHHC

-3
Z, = \%: %:463,98 On.
V746,

Harnpsixenue u Tok B Havasie JMHUM 0€3 oTeph
U,=U,cospl+]jl,Zsingl;

L=js2sinp+ 1, cosp;

B

TOrga

U, =50c0s217 + j20-10°° - 463,98sin 2,17 = —28,199 + j7,66 = 29¢ %47 B;

1, =20-10"cos2,17 + j sin217 =-11,28-10" + j89-10" =89,71e1°"%% 4.

463,98

JImuHa 3JIeKTPOMArHUTHOM BOJIHBI

B 0217
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4. 1na noctpoenns rpaduxa U=f(X) (puc. 1) cocraBnsercs tadn.3, B

KOTOPOU
U(By) = U, yJcos? gy +m?sin? py ;
m=Zs 46398 _ 444
Z, 2500
m? =0,0361.
Tabnuua 3
Py 0 z 2z 2,17
4 4
¥, KM 0 3,62 7,24 10
cos py 1 J2 0 -0,564
2
cos® By 1 0,5 0 0,318
sin Ay 0 2 1 0,826
2
sin® gy 0,5 1 0,682
m?sin? By 0,01805 0,0361 0,0246
u(py) 50 35,99 9,5 29,2
u(sy)
50
40
30
20
10
By
< 0
Hauyvano 27 Vi Konen
JTHHUN 4 N JIHHUA
Puc. 1.
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