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YMYMAI "INEKTPOTEXHVKA" GAHWIAR
MACATIATIAP TYTIAMUA
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Pa6oumo I.A., CyspoBa M.X. “YMymuil 23j1eKTpPOTeXHUKA” GaHugaH

Macagajgap tymiamu HosnekTpuk HyHaaumpaaru O0akajgaBpuariap ydyH. /Kuszax,
2010. 126 oer.

“Ymymuii 3s1eKTpoTexHuka” ¢panu 0yiinua yKyB KyJUIaHMA.

7Ku33ax moJIMTeXHMKa HHCTUTYTH.

Ym0y yKyB KyJaHMaaa 3JIeKTPOTEXHHUKA (PAaHUJAH aMAJHET MALIFYJI0TJIAp YYyH
MacajajJap Tynjaamu Oepuiarad 0yamo, xap oup 6yaumMaa KUCKa Ha3apuil TynryH4aJap,
MAaCAJIAJIAPHUHT OepUJMINM Ba OepWraH MacajlaJapHUHI eYNMMJIAPU TYJIUK OaéH
KWJIMHIaH. YH/Ia TAJa0aJapHUHT YII0Y e4YWJIraH MacaJIaJIapHU aHAJIU3 KUJIHO, TYJIMK
TylmiyH4ara 3ra oyaumm ky3ga tyrwiarad. Ly Oumnan Oupra MycTakmi e4udil yY4YYH
ajJoxuaa Macajajap TYIJIaMH XaM OepHuJ/iraH.

Ym0y Ky/LUlaHMaJapJaH KoOJUICAKJAPHUHI YKHUTYBYM Ba Tajgadajapum Xam
(poiinaaHuIIN MYIKATIAHTAH.

Takpuszum: pou. H.I'anmmapos.

Kupum



DJNeKTP JHeprusick MHCOH (AaoJUATHHUHI Oapya coxajapuaa KyJUIaAHWJIAIM.
Niuiad yukapuin KypuiaMaiapu, acOCaH 3JIeKTP ABHUraTe/iap OWiaH XxapakaTJaHaaM.
DJIeKTPUK, HOYIEKTPUK MapaMeTrpJap, 3JIeKTp ac0o0iap, KypwiMaiaap €épaamMujaa
yA4aHaau Ba HA30paT KWIMHAAU. JJIEKTP JHEPrusi 1axapjap Ba KUILIOKJIAPHH
000JOH/IAIITHPHUIIAA KATTA PoJib yilHaiiau. MHCOH XaéTuaa 3JIeKTP JHEPrusiCHHUHT
VJAKaH aXaMUATH YHHHT OTYKJIapu OWJIaH U30XJIaHAIH.

Yoy “JaekTporexHuxka” (aHura owja Macajajap TYIUIAaMH YKYB KYJJIAHMAaCH
0JIMil TeXHUKA YKYB HOPTJIAPUHUHI 3JIEKTPOIHEPreTHKAJAH OONIKA HXTUCOCIMKJIAPHU
YUYH OJIMi TAbJIUM CTAHIAPTJIAPH ACOCUAA TY3WJITaH.

DJIeKTPOTEXHUKA KYPCHHHUHT Ha3apuili KHUCMHHH Macajajap e4ydin OuiaH
ouprajqukaa ypranvm Tajgadajap OWIMM [JAOMPAJAPHUHMHI KeHraiMimmra, uuiao
YUKAPUIIHUHT 3JIEKTPOTEXHHMKAra OWJ MACAJAJAPHUHU XajJd JTHII Y4YYH 3apyp
OMJIMMJIAPHM Sra/uianiapura épaam oepaau.

DJIeKTPOTEXHUKA KYPCH AWpPUM MXTHCOCIHMKJIAP YYYH TYpPJH YKYB coaTjapura
MYJIKAJUIAHTAHJIUTE YYYH Xap Oup Oyaumaa MacajajJJapHUHI MYPAKKAOJIUIrd Xucoora
onuHrad. Kanpaiik Mypakka0aukaarua macajajap edYWJMIId  YKUTYBUHHMHT
KypcaTrMacura OMHOAH TAHJIAHUIIY MYMKHH.

Yy KyJanaHMa ?3JeKTPOTeXHHMK OyJaMaraH HMKTUCOCIMKJIAP Y4YYH €3WIra”
0ysn0, 0y Ky/JUIaHMaJaH KacO-XyHap KOJLIeKJIApH YKYBUMJIApPH XaM (oiaa aHu IIapu
MYMKHH.

1-bOb

SJEKTP MAJIOH BA KOHJIEHCATOP.JIAP



Acocuii hopMyJia Ba TEHIJIaAMAJIAP

3.]'[eKTp MAaHJI0H KYYWIAHTaHJIUTA

Nxxn HyKTa 3apsajiapuHUHr y3apo Tabcup Kyuun KysoH KoHyHM Oyiiuya
AHUKJIAHA/IHU.

2
g.9 12 Ki
F:#, 80:8,85‘10 W
Al rie, '
bepuiaran Hykraga HYKTaBUd CHHOB 3apsiAMHMHI 3JIeKTP MAaHIOHJAATH
KYWIAHTAHJINTH:

IHoTeHnmaa Ba Ky4JIaHHUIT
DJIeKTP MAHJIOHMHHMHI OepHJIraH HYKTaaa ( 3apsii NOTEHIHAJ JHePrusiCHHUHT
yia 3apsiira HUCOATUTA Iy HYKTAHUHT MOTEHUIMAJU AeinIaau.

W
w:_
q

3apsaiap KyYMpwiIranaa 0axapuiral Ml MaiiIoHd MOTEHIUAJ IHePrusiCHHUHT
y3rapummra TeHr 0yJaaau:

A=W, -W, =qp, - 99, =d(¢, —9,); U=¢ -0,
A=qU.

DJIEKTP TOKH
DJIEKTP MAJIOHHUIA IEKTP 3apAJJIAPHHUHT OUP XWJ HYHAJIMIIAArd XapKaTura

3JIEKTP TOKH JACHUJIAIH.
ZKMCMHUHI JJIeKTP MAaiJOHH TabCHPHUAA JJIEKTP TOKHMHHM XOCHWJ KHJIHII
XyCYCHATHIA 3JIEKTP YTKAa3yBYAHJIHUK JeiuIaau.

uaektp curumu. KonaencaropJap

Konaencarop Konjiamaaapuaaru 3apsi ( H4 Ba yJap opacuaarud kywianum U Hu
0OFIAMiIMTaH KATTAJUKKA 3JIEKTP CUFUMU JeiuIaau.

KongeHcaTopaapHu KeTMa-KeT YJIAIlL

Xap OuTTa KOHIEeHCATOpAArd



KYYJAHMII KyiHHIarura Teur :

_9. _q. _q . -qg g -9 ¢ ¢
U=—" Uy=—; Uy=— 10 1 gllj jll
(& c, Cq 1 | I I

C_Tj (_'l'7 C_T3

1.1-pacm
3aHKMPHUHT Y4JIaPUIATH KYyYJIAHUIIL:
U=U,+U, +U,
Kywianumnm 3apsiyiap curuMura Hucoatu opkaam udoaajiacak, KyiuIaruHu

9.9.9_ 49

oJlaMH3: — = —+ —+ — €KH ( ra KHCKapTHpHJIca:
c ¢ ¢ G

Kerma-ker YJaHTraH 6I/Ip XHJI CHFMMJIM N Ta KOHAEHCATOPHUHT YMYMI/Iﬁ CUFTUMMU:

c_C.
n

KonjeHcaTopJapHu napaJjuies yJaanl

Kongencaropsaap napajuies yJaHTaHAa yJapaard KywIiaHUI OUp XuJ, 3apsiajiap
3ca TypJmn4a oyJiaau:

q,=CU, q,=CU, ¢q,=CU
By 3amxupaa KoOHAeHcaTopJapAa HMUFWITaAaH yYMYMHH  3apsaa  aipum
KOH/JEHCATOpJIapAary 3apsaaAiap HHFUHAUCHTA TEHT, SbHU:
=0, +Q; +0q;
CU=CU+C,U+C,U.
Tenrnamanu U ra KuckapTupcas,
C=C,+C,+C,

Macagaajap
1.1 -macaaa.



Q =16-10"° KJI 3apsiara F = 2,4'10_3H Ky4 Tabcup Kujaau. bepuiaran
HYKTAQJaru 23JeKTP MAaiJoH KyWIaHraHJAuruau tonuHr. by Hykragan r=0,3 m
Y30KJMKIATH Maii/IOHHU X0CHJI KHJITaH 3apsaa Q, HU AaHUKJIAHT.

1.2.-macaJja.

XaBona Oup-Ompuaan Iw y30KIa KOWIAIITaH Ba Xap KaWCHMCHHUHI 3apsaau Ik
O0yJIraH MKKHM HYKTaBUil 3apsJiap OpacuJaru y3apo TabCup Ky4YUHH AaHUKJIAHT.

1.3—macauna.

QQo=1 mkk HyKTaBHMil 3apsa MaWI0OH XOCWJ KWiIaau, my 3apsyyiad 1,5 m
Macodana xkoiliamran 1 HyKTagaru Mai10H Ky4JaHTAaHJIUTHHU TONHHT.

1.2-pacm
1.4—macana.

Munra Q =8,9-10"%x 3aekTpuK 3apsj koilaamran 6epk 103a OpKAIH yTagurau
JJIEKTP MAi/IoH KyWIAHTAHJIUK BEeKTOPH OKHMHUHHM aHUKJAHT. Bepk 103a mumaa xaBo
oop.

1.5-macana.

Jnexrp maiinonn Q =18-10"k7z sapsara F=54-10"H kyu 6uaan rancnp
KHJIAAH. DJIeKTP MAHI0HN KyWIAHTAHJIUTHHU aHUKJIAHT.

1.6 —macaJia.

Uxknra 3apan Q=5-10%xz ez Q=12-10"xz opacmmarm macoda r=20 cm.

JM2JIEKTPUK-MOH MIMMIMPWITaH KOF03. 3apsiVIapHHHI y3ap0 TabCHP KY4YHMHH
AHUKJIAHT.

1.7-macana.
Hkxku siccn mapaJsuies IJIAaCTHHAJIAP OPAJIMFH MUHEpPaJ MO OuWyIaH TYJIUPHJITaH,
0y muiactunanap opauuru d=2,5 mm.
Arap 3axupagaru kodpdunuentu K3=2 0yica, miacTHHAJIAP OPAJMFUAATH WII
Ba TeluO0 YT KyWIAHUIUIAPUMHYA AHUKJIAHT.

1.8-macana.
Konnencaropaapuunr  curumu  C=1,5ux¢p Ba 3apsam  Q=45-10"ka.
Konnencarop Kormjiamajnapu opacuaar Ky4WIAHIIMHUA AHUKJIAHT.

1.9-macaJga.



Konnencaropiaap curumu C=0,35uMk¢ Ba Komjiamajap opacuIard Ky4YIaAHHII
U=400 B ra Tenr.
KonaencaropJiapaaru 3JieKTp MailJIOH JHEPTUSICMHA AHUKJIAHT.

1.10-macaua.

Curumiapu CI=Imk¢p Ba Co=2mk¢h 6yaran konHgeHcaropap mapasuien, C3=1
MK( CHFUMJIM KOHJIEHCATOP YyJapra KeTMa-KeT YJaHran. CXeMaHHHI YMYyMMHH
CUFMMMHHU AHUKJIAHT.

1.11-macaana.
Slccm  KOHJEHCATOPHMHI KUCKHWIapuaarm ymymuii kywianumu U=800B.
Mnacrunanapaan d=5 MM mMacodana xoiamraH KOHJAEHCATOPHHHT JIEKTP Maii/IoH
-7
kywianranaurn  Ba 3apagm  Q=15-10""xn3apsara Ttamcmp ITyBUM KyumHH

AHMKJIAHT. Arap xap OMp KoHIeHcaTop o3acu S=24 cm? 0ysica, KOHAEHCATOPHUHI
H032CHHU AHUKJIAHT.

1.12—macana.
1.3-pacmaa KypcaTWiran cxemanaa KOH/IEHCATOPJIAPHUHT CUFUMHU

C, =C, =luxg, C;=2mxkep.

KonpaencaropiapHuHr yMyMuil CHFMMHHH

AHUKJIAHT.
p 'y

i

O
)
O

Cs

1.3-pacm

1.13-macana. Yauammaapu 20x10 mm? OyJIraH MKKHTA KOIUIAMAJaH TY3WJIraH
KOH/IE€HCATOPHUHI CUFUMH AHUKJAHT . [{udjexkTpuk Baszudacunu kKaauuaurua 0,3 wmm
OyJaran ciaoaa yraiau. Arap 3XTHET kodpPuiuueHT 2 ra TeHr 0yjaca, KOHIEHCATOPHUHT
U KYYWIAHUIIA AHUKJIAHT.

Cmona yuyn E=7

1.14-macana. Arap C1=2 uk¢h, Co=4 mkgh, C3=6 mxgh 3xanaurn Maniaym oyiaca, 1.4-
pacMa TACBMPJAHTAaH KOHJIEHCATOPJIAp OaTapesiCHHMHI CHFUMM AHUKJAHI. Arap
O0aTtapessHMHI Wi Ky4ianumu 220 B 6yica, 0y KOHIEHCATOPJAPHMHI KaHAal WII
KYYWIAHWIIUTA XUCOOTAHTAHJINIY AHUKJIAHT.

1.15-macana. 220 ¢ kyw/IaHuIraya 3apsjuiaHrad, curumMu 50 mkx¢ Oyaran
KOH/IEHCATOPAA TYNJIAHTAH SHEPrusi aHUKJIAHT .

1.16—macana. Curumiaapu CI=4 mxg Ba C2=12 Mmx¢ 0yIraH HKKHTA KOHIEHCATOP
KeTMa-keT yjaaHnrad Ba omp xua Q=0,003 3apsaanap Ouian 3apsignanran. Konaencarop
KOIJIAMAJIAPUHHUHT 103aCH Ba U30JISIUACH OUP XHJI.



BupuHuM KoHIeHCATOP KolJiamajapu opacuaaru macoga d;=3 mm. bupunuu Ba
UKKMHYHA KOHJAEHCATOP KHCKHWIAPUAATH KYYJIAHMIIHH, HKKHHYM KOHIEHCATOP
KoIulaMajiapu opacuaaru O, OpaJMKHH, $SICCH KOHJEHCATOPHHHI JKBHBAJIEHT

curumMuuHi, C Hx aHUKJIAHT.

MacajgaJapHHHT e4uMJIapH

1.1 —macaJa.
Eunm. bepuiran Hykragaru MaiJi0oH Ky4WIaHTaHJIUTH

F 24.10°
E=—=2"""_-015-10°B
Q 16-10° A/'

Bepnnra}m KYWIAHTAaHJIMKIAra 3apsii MUKI0pHu

Q, = E4me ,r* =015-10° - 4-314-8,85-10 % (0,3)* =15-10 °kx

1.2-macaJa.
Eunm, | - 29 _ 11 _36710° g ooy
> )
SC T 1 1 Ar
367-10
1

Ey epaa &, = w = 8,86'10_12 d)/]l/l

1.3-macaJa.
Euni. Arap 6usra 1 nykrara (1.2-pacm) 6upop cunam Qc 3apsiiIMHU KHPHUTCAK,

yHra F ky4 rabcup Kujiaau.



By Tabcup KYYMHHUHI CHMHAII 3apsiid MHUKIOpUra Hucdoatu 3ca 1 HyKragaru
MaiI0H KyWIAHTAHJIMTHHA UPoAATaAUIN.

Jlemak,
E:i: Q. - Qo _ Q5 _ 1 _ 367 -10° :9-103:4.1036
Q dres er Anee 1P 6 1.2,25 10°-47-2-25 2,25 M
C (0] C (0] 10 47[179
367z -10

1.4-macaga.

-8
Edum. N = Q = 89-10 =89-10°-367-10° =10%¢ - m.

& 1 1
367 -10°

1.5-macaga.

F 54.10"
Eunu. E=_=—4=0’37

Q 18-10 M.
1.6-macaJa.

-8 -8
Eunm . Fo = >10 121210 ~=3,75H.
4re o &r 4.314-8,85-10°°-3,64-10

1.7-macana.
Eunm:

U=E/ éku E:% 2a acocawu
U, =E;d=10-25=25 «xs.

N kywiiaHumm

-
N

u -~ :—5 =12.5x¢
2 2

uu

1.8-macana.
Q 45-10°kx
E . U===———=3008
. C 15-10°¢
1.9-macana
2 -6 2
Eun W, = cU = 035-10 " - (400) =28-10"°%K

2 2

1.10-macana
Eunmn. 1. ITapagea ynanran C; Ba C; KOHAEHCATOPJAPHUHT YMYMMd CUFMMHU:

10



C,=C,+C,=1+2=3 mxeg

2. Cip Ba (3 Oup-Oupuapura kKerMa-ker YyJjaHrad. LIyHuHr y4yH ymymui
CHFUMHHMHI TeCKapu KuiMarTu:

1 1

1
MKGh

= _+i 1+1' ﬂ exu C:§0,75qub
¢ ¢, ¢ 31 3 4

1.11-macana
Eunm. flccu koHaeHcaTOP 3J1eKTP MAI0H KyYJIAHT AHJIUTH

E=2 = 800_3 =16-10°
d 510
Arap 3apsi/i KOHIeHcaTopJiap 3J1eKTP MalI0HU/1a KoiJIamran 0yJca,
F=EQ=16-10"-1.5-10" = 0.024H
Slccn KOHIEHCATOPHUHT CHFUMH

&,S 885-107%.24.10"
d 0,5-107

C= =4,25-10 % =4,25 7

1.12-macaua
C,=C+C,=14+2=3mkg

Eunm. G-, 31

Cym = =0,75mx
T e, 341 ¢
1.13-macaja
S 0,02-.0,01 1 412
Eunnr C=—g,=— .7 = = 41,2
d ° 00003 36-710° 10% ¢ P

Caroanuur 1ekTpuk mycraxkamiauru 1006/ v 6yaran yayn
KOH/ICHCATOPHUHT TemH0 YTYBYM Ky4YJaHUIIH

U, =100-0.3-10° =0,03MB=30 e
KOH}IBHCZ\TOPHI/IHF HII KYyYJAHUIIN

U, =m 30 _5,,
K, 2

uw
X

1.14-macana
Edum. C; Ba C3 KOHAEHCATOPJIAPJIap NapaJies YJIAHTaH YYYH YJIAPHUHT YMYMM
CUFTUMMU.

C,y =C,+C, =4+6=10mxe
0y mapaJutes rpynna C; KOHIeHCATOp OMJIaH KeTMAa-KeT YJAHTaH, IIyHUHT Y4yH

_ CCy, _ 2-10 167k
G, +C,y 2410

11



Kerma-ker 3AaHKUPHHUHI X0Ccacura acocaH

u ©C
U, +U,, =220, ¢opmyna —==—% za acocan 3sca
2 1

IIponopuusIHMHT XOCUJIACMHU 0JIM0, KyHuaarura 3ra oyJjgamms:

U1+U23:C23+C @:E SKU U23:—220'236,66‘,
U,, C, 12

U, =220-36,6 =183,4¢

Iynpaii  kuaud, C; kKoHgeHcarop 220¢ wm kywianumura, CpCs
KOHJIeHcaTopJiap 3ca 40 ¢ uill Ky4JIAHUIINTA XHCOOJaHUIIU Kepak.
1.15-macaja

L 6ynoan;

23

_Cu? 50-220° = 22

S 2T 121 e
2 10°-2  2.10%-2

Eunm. W

1.16-macaJa.

Eunm. KonaencaTopiap KeTMa-KeT YJIaHTaHJa YJAPHUHT KOILIAaMAJIapHIaru
3apsj OMp XU

Q=CU,=CU, OyH/IaH KOH/IEHCATOPJIAPAATH KyY4JIaHUILIAP
L :g: 0,00i =750 s;
C, 410
2 = g = —O,OO?G == 250 6
C, 12.10

Ymymuii 6epuiiran Ky4jaaHuIl

U=U,+U,=750+250=1000 B

KOHICHCATOPHUHT JKBUBAJICHT C;,KB CUFUMH

C..C .
CQKK = L 2 = 4 12 :3 Mqu

C,+C, 4+12

d C
ﬂ:—; oynoan d, =d1—1=3i=lw<qb
C, d, C, 12
d',;=0d,+d, =3+1=4uxg

12



MycTaKuJI eUHIl YYVH Macajaajaap

1-macana. Curumiaapu C, =40mke, C, =60mke sa C, =120mxg 6yaran

yura konaeHcarop kKywianumm U=300B am wmanGara kerma-keT YJAaHraH.
Konnencaropiapaa KyWIAHHIIHUHI TAKCHMJIAHMIIM Ba YJAPHHHI JKBHBAJIEHT
CHFUMH XaM/Ia y4ajia KOHJAEHCATOP/Aa KAMJIAHTAH SHePrUAHUHI AHUKJIAHT.

2-macaja. Q,=16:10°x1 6a Q,=8-10"kxn 3apsiiiap  opacHaaru
urapum kywiapu F=3,2 H 0yaum y4yyH opacuaaru MacoaHd XoHa XxapopatTaaru

CYB/1a Ba KEPOCHUH/Ia AHUKJIAHT
XK: r1=6,7 cm; ro=41,5 cm

3-macana Ukkura Q; Ba Q) 3apsiajap xaBoaa oup-ompuaan r=I10cm macodana
JKOMIaIran Ba yaap opacuaaru Tabpud kyun F=1,2H. Arap Q =6-10" ku 6yaca, Q,
3apsiiHM AHMKJIAHT.

K: Q,=22-10"° Kn.

4-wacana Q=18-10"kxa 3apsaara F =54.10"H xy4 OmIaH TabcHp KWJIraH

3JIEKTP MAHI0H KYy4/JIAHTAHJIUTMHH TOIMHI.
XK: E=0,3B/m

S5-macajga. Curumn C=0,25mk¢) Oyaran xongencaropra U=400B kywianum

Oepuiran. KonaeHcarop 3j1eKTp MalJOHUHUHT YHEPTUSICHHU TOMUHT.
K: W=0,02 ¢

6-macana. Konaencaropiaap pacmaa .(pacM) KypcaTuranaek apaJaii ycyJimaa
yaanrad. by epaa- Ci=C=Imkeg, C3=2 mKk¢h ra TeHr 3aHKUPHUHT YMYMH CHTUMHHH
AHUKJIAHT.

K: C=0,75 mkd.

7-macaua. Curumaapu C1=0,18 mxgp, Co=0,7 mxg Ba C,=0,5 mkeh 6yaran
KOH/IeHCcAaTopJIap napaJjieli yJaHraH. YMyMHUil CHFUMHUHH TONMUHT.
K: C=1,54 mxd.

8-macana. bup xua curumin C1=C,=C312 mK¢ y4Ta KOHAEHCATOP KeTMa-KeT
yJAaHTaH. YJIAPHUHT YMYMMI CHFUMHHH AHUKJIAHT.
K: C=4mkdh.

9-macaJa. Slccn kongencarop U=800B kyunanui depuiranaa
Q =20-10"° kz3apsara sra 6yaau. KonaeHcaToOpHHHI CHFMMHHH Ba JJIEKTP MaiiI0H
IHEPTSICHHH AHUKJIAHT.

K:C=0,025 mxgp, W =8-10° ¢

10-macana. Pacmaa TacBUp 3THIITaH 3aHXKMPAATH KOHIEHCATOPJIAPHUHT
IKBUBAJIEHT CUFUMHU AHMKJIAHT.

13



C1=Co4 mxh, Co=Imkep, C3=1,4mxh, C4=0,6mxr¢h, Cs=Ces=1mxgh

K: Cog=Imkep
1 -
C, s
| | | |
| | |
. i
C 2~ ( 4
('T
-5
| | | |
I |
-1 -1
C, C,
1.5 pacm
MK
11-macana. Arap 1kM y3yHJIMKIAru KaGeJHUHT cuFumMu C=2 ¢ HU TALIKUJI
KM
3rca, I=10km y3yHJIMKIATH Ka0e/Ib JUHUSICHHUHT 9KBUBAJICHT CHFUMUHYU AHUKJIAHT.

K: C3KB=2MK¢

14



2 - BOb
V3rAPMAC TOK DJIEKTP 3AHKHPJIAPH.

DJIeKTp KapIIHJIHK

MabiayMKH, 3JeKTP 3apsUVIAPDHUHI MYHAJITaH XapaKaTura »3JeKTP TOKH
AeuIaau. DJIeKTP 3apsaaiiapu y3 xapakaruja 0olKa 3apsiji, aTOM Ba MaJjieKyJaJjap
Omjaan TYKHamagwiaap. ByHaa 3apsijiapHUHI Te3JIMIM Ba KHHETHUK DJHEPrUsich
KaMmasiaiu. JIeKHH 3JIeKTp MailIOH TAbCUPHAA 3aPAAJIAPHUHT TE3JIUMIH IHA olIaau. SlHru
TYKHAIIMIIIA 3ca Te3Juru sina kamasau. Harmkxaga yrkasruuaa 3apsiijiapHUHT OMp
Tekuc xapakatu ypHaruwiaaaud. llynnail Km0 yTka3ruy 3apsiiJIaADHUHI XapaKaTHUra
KAPUIWINK KYpcaTaau.

Kapuminkka Teckapu KaTTAJIHMK JIeKTP YTKa3yBYAHJIMK Jeiinjiaau Ba § OUJIaH
OeJrnjIaHaam.

1 1
— = — = cumenc(cm)
R owm

VTKa3rHYHMHT MaTepHaid, Y3YHJIHIH Ba KYHIAJAHT KeCHMH MabJyM 0yJca,
YHUHT KAPIIWJINTH KyiUIarnya aHuKJIAHAIH.

R= pE
S
KapmmimkHMHT TemnepaTypara 00FJIMKJIUTA

R=R +R-a(,-t) éxku R= R1[1+ 05('[2 _tl)]

OMm KOHYHU
bepk 3am:KMpaa TOK KUHIIMaTH 3JIEKTP IOPUTYBYHM KyY KUHiMaTura Tyrpu

NPOMOPIMOHAJ, WYKM Ba TaIKH KAPIIWIMKJIAPHUHI WHFUHANCUTA TeCKapH
NPONMOPLHOHAJ GYIaIu:

I=

o, G E=I(R+r,)=IR+Ir,=U +U, Arap R=06yaca E=U, +U = Iz,
+1,

Huwi, 3nepzus ea Kygsam

HUctebmonunaarun 3apsiuilapHu  KY4YdMpuIia Oaskapuiran um Kyduaarmya
TONMMNJIATIU:

A=E-I-t, E=U,+U, A=1-tU,+U)=1IU, + ItU =W, +W

JKkaHauruan tomamus. bynma; W, =U It - man6aga HMccHMKIMKKa alJaHraH
sneprusa W =Ult Tamku 3aH:kupaa cap KUJIMHAIUIaH JHEPrus .

NHuHr 6askapuil Te3JIMIM KyBBaT AeHnJIaau.

P= TA = El (BT)-MmaH0aHMHT KyBBaTH.

15



P =—=UIl (BT) - ucTebMOJYMHUHT KYBBaTH.

P= =U,l (Bt)—ucpod 6yaran Kyssar.

Kovav — Jleny Konynu

HMcecukinKka ailsIaHyBYM dJIEKTP JHEPIus;
W =A-1°R-t (k) éxku Q=0,24-1°Rt (xam).

KapmmiukJIapHu KeTMa — KeT VJall

I By B
;_:'_ ]

7

2.1-pacm
U =IR, U,=IR,, U,;=IR;
Tok KyuM 3aHKHPHUHT 6apya KHCMJIAPUAA OUpP XUJI OYJIraHnu y4yH,
U R, U R
_l:_l, _2:_2 65'7.]13)1“.
U 2 RZ Ul RS
Kapmmaukiaapaaru KYYWIAHHILTAPHH yJIapHUHT KHCKUWIApUIaru

NMOTeHIHAJJIAp aiiupMacH OuiaH ndoaanam MyMKHH:
Ui=pa-0s Uy=9, -0 Us=0.-9,
UitU, +Us =0, -0+ 05— 0c + 00~ 0, =9, ~ 9, =U

U=9,-9,

U, +U, +U,; =U Tenrnamanm xagMa —xaJi TOKKa 0yjcak, Kyiuaruuy TonaMms:

U,

1 éku R=R +R, +R; - 3aHiKMPHUHI YMYMUIii KapIIMJIUTH

U
| |
Kupxzogpnune oupurnuu Konynu

Tyrynuara kKapa0 #HyHadaral TOKJAp HUFMHANCH YHAAH 4YMKAEéTraH TOKJIap
WNFUHIMCHUTA TEHT.
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=1, +1,+1, éxkn I, -1,-1,=0

YMymuii KYpuHHMIIIA; ZI =0 #ABHM TYI'yHIArd TOKJAPHUHI ajredpamk

HWUFMHAMCH HOJITA TEHT.

I{apmuﬂumapuu napaJjes yiaui

IMapajes yJaHranga maox04YaJapHUHI KAapIIMJIMKJIAPHIATH KyWIAHHILIAPH
Ooup xua 6yaaau. AbHu,
U=U,=U,=U,
KupxrogpHuHr OMpMHYHA KOHYHUTa OMHOAH;
u U U

. U
=L +1,+1; ékm —=—+—+—
Rl RZ R3

2.2 — pacm
Tenriaamann U ra KuckapTupuo,
1 1 1 1 . .
—=—+—+— ékn g=0,+0, +0; OyHIa §, - IKBHBAJIEHT YTKA3yBYAH/IHK.
R R R, R,

Toxk manoaununz uKKu ui pexcumu

AMajla MKKH TOK MaHOau OMJIaH 3JIEKTP 3aHKMpJIapH KyN Muuiatuiaaau. bynaa
OutTa MaHOa reHeparop cudaruaa, 00IKACH HCTEBMOJYH cHpATHAA MIIATHIHIIN
XaM MYMKMH.

3aHKUpAATH TOK.

| = Ea _ El — Ez
ry+R+T1, Ty +R+T,
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b HYKTAHUHI MOTCHIHAIN

Py :¢A+E1_Ir01

€KH
P — P =@ =E — 11y,
£ B
H
"0l I ! Foo
T \LE; Ezl T
A I

2.3 - pacm

I’ HyKTaHMHT NOTEeHUHNAJIN;

¢r:¢5_|r02_E2 éxu (DB_¢F :E2+Ir02

I(upxzodmunz UKKUHYU KOHVHU

JuekTp 3amxup Oup Heua DIOK manOanapuaan Ba pe3ucTopiaapiaH TAIIKWI
TONTaH OYJIUIIM MyYMKHH.
B Ba A HyKTasap opacuaaru Ky4wIaHUIIHU KyHHJIaruya aHuKJIa MyMKHH.
Uy =E-LR Ug=E-ILR,
éxn
E,-LLR =E, - 1,R,
byHnpan;

E,-E,=IR-1,R, > =>(R)
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2.4 — pacm

Mypakkaod 31eKmp 3aHACUPIAPUHI XUCODIAAUL.

Cynepno3uuus €Ky ycTMa — yeT KyHuul ycyJau.

By ycya umuiaTwirasjaa 3aH:KMPHUHT Xap OMp 1IA0X04acHIard TOK MYCTAKHJI
pPaBuUIIa MILJIOBYH MAHOAJAP XOCWJ KWITaH TOKJIAPHUHI ajreOpamk WHUFUHINCH
cupaTuaa anukjgaHagu. Macagan; 2.4-pacMaa  KeJTHPWITaH 3aHKUpaa OuTTa
OMpuHYM MaH0a MaB:Ky/J 0YJIraH/Aa 3aHKUPAATrU TOK KyHHIArH4a aHUKJIAHA/IH;

_ E,
N, + R+1ry,

3anmxupaa OuTTa HMKKHHYM MaHOa MaBxkyld OyJranga 3aHKUPHUHI TOKH
Kyliuaru4a aHuKJIaHaIu.

Il

E2
r,+R+r,,

Arap man6anapaudr JIOK napu 6mp xui iiyHaaran 0yJica, 3aHKMPJard yMyMui
TOK;

I

E +E,
r,+R+r,,

Arap manb6anapaunr JIOK napm Kapama-kapmm WyHaiaran 0ysca, 3aHKUpAaru
YMYyMHil TOK.

| =1,+1,=

El_EZ
l=1,—1,=—21—2
r,+R+r,
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Macananap

2.1-macauga.

Y3ynaurn 10m, anamerpn 0,4MM O0yJraH HUXpPOMIAH SICAJITAH JIEKTPHK Ie4YKa
CIUPATHMHUHT UILJIANI TeMIlepaTypacu 300°. Tapmok kywnanumu 220 B. Cnupangaru
3UYIMKHY AHUKJIAHT.

2.2-macaJa.

12 B iu aBTOMOOWIIb JIAMIIOYKACHIAH HOMUHAJI KyYWIaHUIAA 42 TOK yTaau, arap
yHH Oarapesira yJjaHca, jgamnouka kysaumu? Barapesgarm J.JO.K. 90B. Hukm
KapmmJjaurd 42 om. JlaMnouka KapummJIMraiu 00FJIMK 0yJIMaraH 10MMHUA KaTTAJMK 1e0
KapaHr.

2.3-macaJa.
Kywnanum U=1108B 0VJaran 3jJKTp TapMOKKa Kapmujiura r=200 Om 4ayrianma
Jamma yJjaHran. Jlammagaru Tok Ky4YMHH aHUKJIAHT.

2.4-macaua.
Arap ucutum acoéodomaaru Toxk Kyuu |=5a, ynunr kapmmiauru r =45om 0yica,
YHUHI KHCKUYWIAPUAATH KYYJAHUIIHN AHUKJIAHT.

2.5-macana.

Arap CHMJIADHUHI KYHJAJAHI KeCMMU S=10MMm° Ba JAMHHSIHHHT y3ynauru 200m
0yJica, XaBO JIMHUSICH CUMJIAPMHMHT +20°C Ba -10°C TeMIlepaTypagaru KapuujiuruHu
TONHUHT.

2.6-macaJna.
JuieKTp KaBmapJarud 5a tokaa 128 ra mysexanianrad. Kapmapaarug 30 mus.
HILIATAHAA YHIAH KAHYa HCCHKJIUK axkpaaaam?

2.7-macaJia.

KyBBaTn 2KBT JIM JJ1eKTP /JABHUrarejb 6 a TOK HCTebMOJ KHJIAIH. YHUHT
yyaramjaapu Kapmwiura 2 oM. JIBurareabaa 2 coaraa axkpaauld YMKaIUraH MCCUKINK
MHK/JIOPUHHA XHCOOJIAHT.

2.8-macaJa.
Kyuynanumm U=220B 06yaran TapMOKKa KyBBaTH P=5KBT OyJraH »3JIeKTp
ABUTATEJb YJIAHTaH. DJIEKTP ABUIATEJIaH OKA¢TraH TOK KyYHHH AHUKJIAHT.

2.9-macaJa.

Kyunanum U=2258 6yaran TtapMokka I|=4a Tok oayBYuM HCHTIH4Y acOolOu
yJ1aHrad. AcOOOHMHI KyBBaTH Ba ac000 2 coaT HYMIa MCTEbMOJI KHJITaH JHEPrUSIHUHT
0aXOCHMHM TONHUHI. 1KBT €0aT 3JIEKTP 3Heprus 23 cym Typaau.

2.10-macana.
Arap ucMTru4 ac00OMHHMHI KAPIIMJIMUIH 22 OM, TAPMOKHHMHI Ky4wiaHnumm 1108
0yJica, 0y ac6o01a 15 MuHyTAa a)Kpaand YHKKAH MCCHUKJIMK MUKIOPUHU TONMHT.
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2.11-macana.
Muc cumuauHr auamerpu d=0,3mm, Kapumurd R=82oM. CUMHHHT y3yHJIMTHHH
TONHUHI.

2.12-macana.

MaHOAaHHUHT KMCKA TYTAIUTHPUITaH TOkM |, =48A. Arap my Mman0ara KapIuMJIurua
R=19,5 om 6yaran pe3ucrop yjaaHca, Tok 1,2 amnepra kamasan. Man6anuur J.F0.K.Hu
Ba MYKHM KAPIIWJIMTHHA AHUKJIAHT.

2.13-macaua.

9.JO0.K MmaHOaHuHr WYKku Kapmwiaura ro=0,1om. YHra yjJanran ucrebMoJT4uIaH
1=0,75A Tox yTHo, OUp coat Hunaa 729KaJJ1 HCCMKJIMK YuKapaau. Man6anunr J.J0.K
KHUMMATHHHU TOIIMHI.

2.14-macana.

Virapmac Tok MmanGauaunr E=125p. Yura kapmmaukiapun R;=100om, R,=30 om
Ba R3=120 om 0y.aran pe3ucropJap KerMa KeT yjaaHrad (2.5 — pacm). 3aH:KMpAaru Tok
KYYHMHHU Ba Xap Oup maxo04yaga Ky4wIaHUIIHUHT NacaHMIIMHU Ba KyBBATHHM TOIMHI.
MaHOAHUHT HYKH KAPIIWIATHA XHCOOra OJIMHMA/IH.

2.5 —pacm

2.15-macana.

Kyunanumm U=220B 6yaran JauHusira KyBBatm Pi;=4,4xkBT ¥y3rapmac TOK
aBurarean Ba Kyspatu P,=300 BT OyJran uyrianma Jjiamna yjaaHrat. JImnusgarun Tox
KYYHHH Ba HCTEBLMOTYMIAPHUHT YMYMMii KAPIIMJIUTHHA TONUHT.(2.6 — pacm).
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2.6 — pacm
2.16-macana.
HUkku cumun guausa P=3kBt, |1=15a, |=1200M, MuC CHMHHHI AuaMeTpu d=5SMM.
HcerebMOTYMHMHT KyBBATHHHU, JIMHMA HYKOTWJIAAUIaH KyBBaTHH Ba Qoigaju uul
K03 PuuMEeHTUHN TOIUHT.

2.17-macana.

2.7 — pacMaa KYpcaTHJITaH 3aHKHP y4IapuAard KyWIaHHII Ba ydacTKajlapaaru
KYWIAHMILJIAPDHM AHMKJAHI. YUYHMHYM YYacTKaja KywiaHuuuiap tymyBum Us;=20B.
Yuactka Kapumiaukiaapu Ri=6om, R;=4om, R;=2om.

L& 0,
(o
I R, R

_I_

= O —=
=)

AT
[ ]
|

erUCjﬁ‘

)

2.7 — pacm
2.18-macana.
2.8 — pacMaaru cxemajaa TApMOKJIAHMIIIAH KelWMH Tok kKyuu 1=19,5a, R=100m,
Ri1=150m, R3;=20om. Illy cXxeMaHHUHI JIKHBAJEHT KAPUIMWJIMIH Ba TapMOKJapIaru
TOKJIAPHHU AHUKJIAHT.
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2.8 —pacm

2.19-macana.

Arap E=24B, rog=2om, Ri;=20om, R;=60m, Rs;=4om, Rs;=4om, Rs=6om, Rs=70om,
R7=30m, Rg=50om »jkanauru mabiaym Oyjaca 2.9 — pacm KypcaTuwiraH 3aH:KHpP
y4acTKaJapUAaru TOKJIAPHU aHUKJIAHT.

R, . Ry Ry
T e
Ry Rs
d C
T R R Rg
@ e 2 =
2.9 — pacm

2.20-macana.

ABapusiBuii épUTHII YYyH AaKKYMJIATODHMHI COHHM AaHUKJAHT Ba YJAPHH yJjall
Y4YH TAHJIAHCHH. XaMMa JaMIOYKAJAPHUHI COHM AHUKJIAHT Ba YJIAapHU yJall yCyJau
TAHJIAHCHH. XaMMa JIaMIOYKAJIAPHUHT KYBBAaTH 2KBT, aBapMABHH EpUTHIN
TAPMOFUHMHT Kywianumu 1108, 6uta akymausitopuunr J3.FO.K E=2B, pyxcaT sTuiran
pa3psig Toku |,=7a.

2.21-macaJa.

Kearupuaran 3amxupaa (2.10 — pacm) E;=250B, E,=220B, R;=50m, R,=8om,
R3s=100Mm, ry;=0,020M, r5;=0,020M. 3aH:KMPAATH TOKJIAPHU AHUKJIAHT.
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2
EJCD E2<D \L;S 7, | 7, -TI3
FoZ

tor

A L P

2.10 — pacm 2.11 — pacm

2.22-MacaJjia.
2.11 — pacmaaru cxemana E;=120B, Ex=110B, R1=20M, R;=20M, R3=40om. TokapHu
TOIMHI.

2.23-macaJia.

Kyuynanumm U=1158 Oyaran JuHuara KysBatu P;=3,5kBT 0Oyaran
3JIeKTPOABHUIaTe/ b Ba KyBBaTH P,=2,3KBT Oy./Iras 3j1eKTponeyka yjanras. JIunusaaru
TOKHUHI KYYUHH AHUKJIAHT.

2.24-macana.

KyBBatu P;=100BT Ba kywianumm U=220B 6yiaran uyyriaHMa JaMIOYKAHUHT
KApPIIMJIUTMHY aHMKJIaHT. [lapajuien yJanran iurupmara ana myHAai JaMnoYKaHUHT
KAPIIWJIMTMHHA AHUKJIAHT.

2.25-macauna.

2.12 — pacMaa TacBHPJIAHTAH 3aHXKUPHUHT 0apya y4yacTKaJapuaard TOKJIap Ba
KYWIAHMILIAP TONWICHH. 3aH:KMPHMHI KUHCKUWwiapuaaru kywianum Uar=210s.
Kapumwiukiaap r;=0,6om, r,.=4om, r;=3,5om, r,=2,5om.

4 £
g . L
4
7 _
U 2 54 I
i
g T
| I |
A ;5,
y
2.12 — pacm
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2.26-macaJa.

Arap E;=1238B, Ex=1158, r1=0,150Mm, r,=0,50m, r;=120m, 6Vica (2.13 — pacm), |1, I,
I3 Tokap TomuICHH.

2.13 - pacm

2.27-macaina.
Arap E;=40B, E;=90B, E5=608B, R1=40M, R,=50Mm, ;=0,Som, rp;=10M ra TeHnr 6yJca,
2.14 — pacmaa KypcaTHJITaH 3aHKUPAATH TOK Ky4d TONUWJICMH. BUpUMHYM Ba yYHHYH

MAaHOQJIAPHUHT HYKH KAPIIWINKJIAPH Ky/1a XaM KMYMK OYJIraHu y4yH yJapHHU Xucoora
oJMaca xaMm Oysaaam.
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MacajJajJapHuHI eYuMJIAPH

2.1-macaJa.
CHUMHMHT KYHJAJIAHT KeCUM I03H.

_z-d? 314-(0,4)°

5= — 012552
Hopmau TemMneparypana CIMPAJTHUHT KAPIIHJIHTH.
R=pC 21110 <gsom
S 01255

N Temnepatypacuia CIMPAJTHUHT KAPIIUJIUTH.
R, = R[L+ a(t — 20" )| = 88[1+0,00015(300 — 20" )| = 88(1+ 0,042) = 920

lepa.]marn TOK Ky4H.
U 220

=—=——=214q
R, 92
ToKHHMHTI 3UHYJINTH.
j= L = i =191a/ mm® =191 mal m?
S 01255
2.2-MacaJia
Eunm. JIaMnmanvHr Kapumjanru
_Y 12 4 =5 _ 9 o<,
I, 4 R+r, 3+42

AbHu, JaMna Kyiium y €éKaa TyYpCHH, SIXINH YyFJIAHMAlAW XaM, YyHKH YHJIaru
yyraannm xammacu 0yau0 U =IR=2-3=066ra Tenr. ByHra acocuii ca6ad 3jekTp
TOKH MAaHOAHMHI WYKHM KAPIIMJIMIH OKJIaMa KapmMJuraaan karra 0ymaumo, J.10.K.
HMHT JesipJd XaMMAacl MaHOAHUHT HYKH Kapmujauruaa capg oyaaam.

U, =Ir, =2-42 =84

2.3-macaJa.
Eunm. Tok kyum.

I=£:£:O,5a
R 220

2.4-macaaa.

Eunm. Kuckuwiapaaru Ky4iaHHIL.
U=IR=5-45=225¢

2.5-macaJa.
Eunm. JIunusigarn ukkuta cuMHUHT + 20° C 1aru KapummJ/iury;
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R = p&-00175.222% _ g 70u
S 10

Vima cumiapuuHr (-10°C) TeMnepaTypajaaru Kapuujiurd.
R, =R [1+a(Q, —Q,)]=0,7[1+0,004(— 30)] = 0,6160m

2.6-macaJa.
Eunnr.
Q=Ult=12-5-30-60 =108000s/ =108k

2.7-MacaJa.
Evum. /IBurarenia JHEPrusiHUHT KyJ1a KaM KHCMHUTHHA MCCHKJIMKA a)KpaJraHM,
KOJITaHH MeXaHWKABUiIl JHeprusira ainanranm yuyyH Q=Ptpan doiigaananuéd

oyamaiinun. Macananu Q = | ’Rt (¢opmyaa éppramua eun MyMKHH.

Q=1°Rt =6*-2-2-3600 = 518400xxc

2.8-macaia.
Eunm.
P=Ul Oynna I =E=M=23a
U 220
2.9-macaJa.

Eunm. Ac6o6nunr kyBBatu P =Ul =225-4 =9006m .
2 coat numnaa ac600 McTebMOoJ KHIITaH JHePrus

W =Pt =900- 2 =18006m - coam =1,8xem - coam
Capdaanran s3neprus 6axocu

1,823=41,4 cym
2.10-macana.
Evum. Tok Ky4u.

=——=bqg
R 220
Ac000a12a a:kpaand YMKKAH HCCUKJIUK MUKIOPH;

U_110

Q = I°Rt =5%-15-22-60 = 4950001

2.11-macaua.
Eunm. CHMHMHT KYHJIAJIAHT KeCHUM 103aCH;

_r-d? 314(0,3)
4
|

CuMHMHT y3yHJIuruHu R = p 3 TEHIJIaMaJaH TONAMM3;

S =0,0706..1:°
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_R-S_82.0,0706
p 00175

=330m, Oynaa: p=0,0175 — MUCHUHT COJMIITHPMA

Kap WU H.

2.12-macana.
Eunm. Kucka tyramrupuiaran Tok manéau J.10.K;

E=1-r,=48-1,

Toxk maHOaura KapIIUWJIMK yJaHTaHAa.

E=Ir,+IR=12r,+12-19,5
Hkkana TeHrJIaMaHMHT YHT TOMOHJIapH OUp — OMpPUTra TeHT, IbHU

48-r, =12r,+1,2-19,5
46,8-1r, =234
I, =0,50m
9.J0.K. Kyiinaarura TeHr 0yaaau:

E=48-1,=48-05=24B

2.13-macaua.
Euunm. Q=J2Rt TeHrJamMaaan ¢oiiajannd, UCTeLMOJYUHUHT KAPIIWINTHHU

TONAMM3;
Q 729

R = = =
0,24-1%-t  0,24(0,75) -3600
Tyaa 3anxup yuyH Om konyHuaas ¢oiigananud J.}0.K uu ronamus;

1.50m

E=Ir,+IR=0,75-01+0,75-15=1875B

2.14-macana.
Eunin. 3aHKUPHUHT YMYMHUH KapIIAJIUIHA:

R=R, +R, + R; =100+ 30 +120 = 25001

3anxupHUHT 0apya maxo04yanapuaaru TOK Ky4u Oup xuJ 0yJjaaam, AsLHA

=215 g5,
R 250
Xap Ourra pe3ucropaard KYWIAHHIIHMHI TYUIYIIH Ba KYBBATH KyWuaarmia
TEHI.

U, =IR, =0,5-100 =503,
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U, =IR, =0,5-30=155,
U,=IR =05-120=605,
P, =1U, =0,5-50 = 2506m ,
P,=1U,=05-15=7,56m,
P,=1U, =0,5-60=306m.
2.15-macana.
Eunm. /[BUraTe JTHUHT CTATOP YYJIFAMJIAPUIAH YTAETraH TOK:

I, = ﬂ = ﬂ = 20a
U 220
Jlamnajad yraéTtra Tok:
I, =i =@=1,36a
u 220

KI/IpXFO(l)HI/IHl" GI/IPI/IH‘H/I KOHYHHTA aC0CaH, IMHUAAAI'd TOKHU TOIIaMMU3:

| =1,+1,=20+136=2136a

Xap OMTTa HCTEBMOJYNHUHT KAPIINJIUIH:

U 220

R =—=—=11om
I, 20
R, =£=@=161,70M
I, 136

YMmyMuii yTKka3zyBYaHIUK:

1 1 1 1 1 172,77
—=—+—=—+ = om
R R R, 11 1617 17787
YMyMuii KapInJ/nK:
= 17787 =10,30m
172,7

2.16-macana.
Eunm. CHMHMHT KYHAQJIAHT KeCHM 103aCH:

_d® 314.5°

S MM
4 4

CuMJIAapHMHT KapIIMJIUTH:

R =p2 00175212004 _5 08,
S 3145

JInHusigaru MyKOTHIAAMIaH Ky4/JIaHMII:
AU =1-R, =15-2,08=3128
JIMHUSIHUHT KYBBAaTH:
AP =AU -1 =31,2-15 = 468sm
HcTebMOTYMHHHT KYBBATH:
P, = P, — AP = 3000 — 468 = 2532¢m
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JlunussHuHT doiigann ui Ko3pPpumenTn:

7 =2 10006 = 2222 10006 = 84,4%
P 3000

2.17-macana.
Eunm. OM KOHYHHUTIa aCOCAH YYYHYM YYACTKAAATH TOK.

=22 =20 49,
R, 2

Kerma —ker 3AHKUPHUHT GI/IPHH‘lI/I xoccacura acocaH, 3aHKUpAAr ToK;

| =10a
OM KOHYHHTa acoCaH,
U, = IR, =10-6 =60s, U, =IR, =10-4 =40s,
ByTyH 3aH:XKMpP KHCMJIAPpUIATH KYYJIAHMIIL:

U=U,+U,+U, =60+40+20=120¢

2.18-macana.
Eunm. ®opmyJara acocas.

11,11 1. 1.1 138 60,00,
R R R, R, 10 15 20 60 13

ByTyH 3aH:KMpP KHCMJIAPUAATH KYYJIAHUIIL:
U =1R=195-4,62 =90s,

yqacnca.nap)]aru TORJIAp,

122:%:9a, —22%26(1, 322:%:4,50
R, 10

2.19-macauna.
Edum. FOxopu TapMoOK KapmmMJ/iuru.
R,; =R +R,+R; =2+6+4=120m

YVpTa TApMOK KapIIMINrH.

R,s =R, + Ry = 4+6=100m

Kyiiu TapMOK KapIIWJINIru;

Ry7s = R + R, + Ry = 7+3+5=150m

3aHKMP TAIKH YYACTKACHHHMHT YTa3yBYaAHJIMIH.

1 1 1 1 1 1 1 15

—= + + =—+—+—=—cum.
R R,;s R;s Rgsg 12 10 15 60
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Iy yyacTKaHMHI KApIIWJIUTH.

R= @ =4om
15
ByTyH 3aHXKUD TOKH;
| = E = E =133a
Ri.; 12
VpTa TapMOKIaru TOK;
I, = J = 16 =16a
R,s 10
Kyiin TapmoKkaaru Tox
I, = v :E:LOGSa
Re7s 15

I'eHepaTop HYMIATH KyWIAHHII TYUIYBH
U,=E-U=24-16=8¢

2.20-macaua.
Eunm. FOxkaama Toku

=2 22099 455,
U 110

IOkjaMa KywIaHHIIM Ba TOKH OMTTa aKKyMJIATOPHMHI pa3psaa Toku |, Ba
kywiannmi E nan karra Oyarand y4yH M mapajuies IpynnaHM xap Kaiicucuaa n
3JIEMEHTAAH KMJI10, apajaml yJIalHu KyJJIall Kepak.

IMapanJen rpyxJap conu

m > II— = 18,2 =2,6 Ooynma m=23 neb oaammu3

P
I'ypyxaaru akkyMJsITOpJIap COHH;

U 110
E

AKKYJSITOPJAPHUHT YMYMHUI COHH :

N =mn=3-55=165 nona

2.21-macana.
Eunm. 1. ToxkaapHuHr mycOaT HyHAJIMIINHA TAHJIAHMHU3 (CXeMaJa KypCcaTHJ/ITaH).
2. By 3aH:KHUpaa MKKUTA TYryH Oop, yHUHr y4yH Kupxropuunr Oupunumn
KOHYHHra acoc1aHu0 C TyryHra TeHrjiamMa Ty3amus3:

I, +1,-1,=0
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3. KupxropHuHr ukKuHYM KoHYHHUTa acocjannd ABCLA KoHTYp yuyH;

E1 - Ez = |1(R1 +r01)_ Iz(Rz +r02)

LCDKI koHTYp yuyH:
E,= Iz(Rz +r02)+ ;- R,
4. Tenraamajapra xap(apHuHT YpHUTa yJIAapHUHT KHIMATJIapUHH KYlicaK,

KYHUJIArWJIapHUA XOCHJI KHJIaMM3:

l,+1,-1,=0 lL,+1,-1,=0
250-220=1,-502—1,-802} ékm  30=1,-502—1,-8,02

220=1,-8,02+1,-10 220=1,-8,02+1,-10

YYuHYM TEeHIJIaMaJaH:
~30+1,-8,02

! 5,02

|, Ba |, KniiMaTJapHu OMPHHYH TEHIJIaMara Kyiicak;

30+1,-802 | 220-1,-802 _,
5,02 i 10
|, =4,7a
|, = 220700802 _1go5p, 1, - 20FAT802 4565,
10 5,02

Jemak, Tokjaap Mmycoar wumopaau 3kaH. IIyHMHr y4yyH XaM TOKJIApPHHHT
HYHAIMIIM TYFpU TanjgaHran O0yimo0, E; Ba E; mannOasap reHeparop xoJarujaa

MILIAHIU.

2.22- macaJa.

Eunm. TyryH Kywianumm:
1 1

12-+110°
u-E&*EG T2 T2 115 4,0
g1+g2+g3 1+1+1 §
2 2 4 4
TapMOK.J'Iap)IaFI/I TOK.
I, =(E, -U)g, =(120—92)~%=14a
1

I, =(E,-U)g, =(110—92)-§=9a

l,=-U-g, =—92-%=—23a
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Texmmpui;
IL+1,+1,=0

14+9-23=0
2.23-macaJa.
JIBUraTesiiaru TOKHUHT Ky4H.
P
P30 g,
U, 115
DJIeKTPONeYKAIaArd TOKHUHT Ky4YH
P 230
U 115

.JII/IHI/Iﬂ}Ial"I/I TOK Ky4M
| =1,+1,=30+20=50q

2.24-macaua.

Evnm:
U 2
KysBatu P=Ul=—
r
OYJITaHJIMIH YYYH YyFIaHMA JJAMIIOYKAHMHT KAPIIMJIUIHU:
u? 220?
r=—-= =4840m
P 100

A

Hurnpmara napamnien YJIAaHTaH JAMIOYKAHUHT YMYMUH KapIIHJIATH
r 484
r =—A=i=24,20./l/l
20 20

2.25-macaua.

Euwnm. 3aH9KI/IpHI/[Hl‘ yMyMI/lﬁ KapumuJjura.
r,(r r
+ 2(3+ 4) :O,6+4(315+215) _30M

r+r+r, 4+35+25
bBupyHYM KapIIHINKIArd TOK

r=r

I:Ui:@:ma
r 3

BupyHYM KapIIWIMKAATH KYYJIaHU LI
U, =11 =70-0,6=42¢
3aHKMPHUHI TAPMOKJIAHTAH KUCMHMIATH KY4JIAHHIT
U,, =U, -U, =210-42 =168¢

Tox 1, =22 108 _ 4,
r2
Tox |, = Uy __ 168 = 28a

- r,+r, 35+25
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2.26-macauna.

Eunm. 3aHXUpPHUHT XaMMa ydacTKajapuaa TOKJIap YYyYH HUXTHEPHU
HyHaaumuiap tTanaadé onamu3. By iiynanunuiap (2.13 — pacm) kypcaTuiaras.

Yura TeHrjama Ty3amu3. YiaapaaH oupunu KupxrogHuHr OMpuH4YM Kougacura
acocaH, MKKUTACMHHU 3¢ca KNpXropHWHI HKKUHYM KOHJACHTA ACOCAH Ty3aMu3.

Bupunun TeHriamanu B HyKTa yuyH Ty3amu3;

l,+1,-1,=0(1)
Nxxunun tenriamanu ABBXK3/IA koHTYp y4yH Ty3amm3;
E, =Ln+1 (2
Yunnun tenraamanu AI'B/K3/] koHTYp y4yH Ty3amus;
E, =11, +1,r; (3)
CyHrH MKKM TeHIJIaMara COH KHHMATJIAp Kyilcak, KYWHIArWJIapHH XOCHJI
KHJIAMHU3:
123=015I, +121, (4)
115=0,51, +121, (5)
Cyuru tenrnamara |, =1; — |, Toxknu Kkyiicak:
115=,051, - 0,51, +121, =-0,51, +12,51, (6)

(5) Tenrmamanm 0,3ra kynaiitTupué Ba (4) TeHrjamara KymmO, KyiHIaruHu
TONMAMM3;
34,5=-0151, +315I,

123=0151, +12I,

157,5=15,751,
bynnaun
I, =20 _q04
15,75

7K Ba 3 HyKTaJap opacuAaru Ky4JaHuII;
U,; =1,r;, =10-12 =120¢

B -U,; 123-120

I, 20a
r 0,15
I, = E, —rUHG _ 1150—5120 104
2 1

I, TokHUHT oaamaarn MaHpuii umopa 0y TOKHMHT XakKuKMii iiyHammmm 2.10 —
pacMaa KypcaTH/IraH HyHaIUIIra TeCKapH JKAHJIUTHHH, AeMak E man0a ucrebmorun
PeRMMHUAA HILIAETTAHIUTMHE KYpcaTaau.
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MycTaKuJI eUHIl YYVH Macajaajaap

1 — macaua.

Vrkasruu opkaau 0,5 coat nunaa Q=2700 K 3apsaa yTaau. DIeKTp 3aHKUpPAATH
TOKHHM AHHMKJIAHT.

X; 1=1,5A

2 — MacaJjia.

Toxuuur kuitmataapu 1) 1=0,5A; 2) 1=0,03A; 3) I=2mA; 4) I=15A; 5) I=50MA
6) 1=2A oyaranga Q=0,6 K 3apsiiHHHT YyTHII BAKTHHH aHUKJIAHT.

K; t=1,2¢

3 —MacaJa.

Kyuaajanr keCHMHUHHUHT 103U S=2,5 MM? oyaran yrkasruuaan t=0,04cek BakKT
IAaBOMHIA Q:20'10'3KJ1 3apsii OKMO YTaau. VTKa3ruuaard TOK 3MHYIMTHHE AHAKJIAHT.

K; j=0,2 A/mm?

4 — macaJa.

Kyuaananr kecum w3u S5=0,24 MM’ Oyaran yTkasruyiaH 3UHYIATH |=5 A/mm?
6yaran Tok yragn. YTkasruuaan Kyiinaarn Bakraapaa (1) 0,005 cek 2) 1 cex  3) 100
MKc 4) 20 mcek 5) 0,4cexk 6) Scek ) yTrad TOK Ba 3apsiil MUKJIOPHMHHN AaHUKJIAHT.

K; 1=1,2A:; Q=610"kur;

5 — macaja.

2.15-pacmaa  kypcatuiarad dJjektp 3awxkupaarm G, Ba  G3  3JjekTp
yTKa3yBYAHJIMKHU aHUKJAaHr. Arap G;=0,05 oM’ G,=0,2 om™; Gs=0,1 om™ Ba
G1=0,17 om™'; G,=G3

K: G,=G3=0,4 om?

&

Ae—— |

s *
2.15-Pacm
6 — macaia.
2.16-pacmaa KkypcaTwiraH 3aHXUPHUHT AB KucKHYiIapuaaru 3JKHBAJEHT
KApIIMJIUTMHHA TOnUHT, arap R;=0,5om, R=50m, R3=90m 6¥.1ca.
K R,p=3,7 om
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2.16- Pacm

7 —macaja.
2.17-pacmaa KypcaTW/iraH »3JeKTP 3aHKHUPHUHT OJKHBAJIEHT KapPIIWINTHHU
aHUKJaHT, arap R;=2,50m, R,=60oM, R3;k20m, R;=1,50M, Rs=30M.

XK: R3K=4,5 oM
A -
Fad 5 34 B 5
B [ 2
2.17-pacm
8 — macaua.

2.18-pacmaa kypcaTwirad 3aHKUPHUHT Kapuuiukiaapu R;=Rs=3om, R,=2,80mMm,
Rs=1oM, Rs=6,20M, R¢=20M ra TeHr. J/1eKTp 3aHKHPHHUHI IKMBAJEHT KAPLIWJIMTHHH
AHUKJIAHT.

K: R=2,1om.
R
A . . .
I
B * L
2.18-Pacm
9 — macaJia.

DuieKkTp puTtyBuM Kyun E=1,5B Ba nukmu Kapmmauru r=2,5om 6yaran yrapmac
TOK 3aHKUpHUra Kapumjauru R=10 om 6y.aran pe3ucrop yJaaHras.
3aHKUpAATH TOKHY BAa MAHOAHMHT KYYJAHHMII TYIUYBHHHM AHUKJIAHT.
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10 — macauna.

Kapmmumkaapu ri=0,25om;  r,=4,Som;  rs=1,5om; r,=3om; Is=1,5om Ba
re=2,50M OVJIra 3JIeKTP 3aHKUPUHHUHT IKHUBAJEHT KAPIIUJIUTHHA AHUKJIAHT.

xK: R9K=2,50M

2.19-pacm
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3-bOb
JIEKTOPMAT'HUTU3M

Maraut MaiiioH napaMeTpJaapu

burra TOKJIM YTKAa3rHYHUHT MATHUT IOPUTYBYH KY4YH YIIA TOKHUHT KAIMaTUra
TEHT:

F=I

FajnTakHMHI MAarHUT IOPUTYBYH KY4H
F=1-W
MarHuT IOpUTYBYM KYYHHHT MATHUT YH3UKJIAP Y3YHJIMIUIa HUCOATH MATHUT

MaliI0H KyWIAHTAaHJIMIH Jeiduniaau:

H=t
l

Maznum unoyKkuus

MarHur HHAYKOMSA Ba KyYJIAHTAHJIHK Y3apo oAAui OOFJIaHTaHIHp:
B=u,-H
M, -MYTJIAK MAarHUT CHHIAUPYBYAHJIMK
BakyyMHMHI MATHUT CHHITMPYBYAHJIUIM MATHUT JOMMUIICH JAeHWJaad Ba y

KYHUJIarura TeHr 0yJaau.
L ITH oM -C
u, =47-107 =
M M
MaTepHaJLJIap MyTJAK MATHUT CHHIIMPYBYAHJINTUHUHT MATHUT JOMMUICUTa

HUCOATH HUCOMI MATHUT CHHITUPYBYAHIMK e WIaau.

Ha
Ho

Marnur Ky4IaHHUIIIL. Maraut MaiaoH KYWIAHTAHJIUTUHHHI MATHUT YU3UTHA

H:

Y3YHIIMTUHUHT 6Hp01-[ KHCMTI'a KyﬂaﬁTMaCH MAarouT Ky4IaHUII aeduIaan.

U,=H-/¢
Bepuiaran MaiiioH4yanu Kecu® YTraH MArHMT HHAYKUMSCH MATHUT OKHMMH
NeHnaaan:

@=B-S
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TokJaHu VTKA3rHYHUHT MATHUT MaiiIOHHU

MardHut MaiiIoH Ky4WIAHTaHJIUTH Ba HHAYKIHUSICH:
I

"2
I
B=u,-H =Hay o

TyIUK TOK KOHYHUTa OMHOAH CMM HYHUIATH KYyYJIAHTAHJIUK BA HHAYKIIHS:

|
H = ‘r ,B=u,
27a? H 278

YTKa3ru4 3acuga MarHuT KYWIAHTaHJIUK Ba HHAYKIUA SHI KaTTa 65’7.113)11/1.

TRl

278 Mo

JlopeHu Ky4H.
F,=q-B-v-sina

S}TK33FH‘1F3 MAardHuT MaﬁHOHHI/IHF TABCUDP KYYH
F=F,-nl-s
F=q,-n-sBlsina

oyepna: | =0-S mox xyuu: (,-N-V=0 - TOK 3UYIUTH.
Jlemak, F =I1B/sinax

IHapaJjjesa TOKJIN VTKAa3rHYIAPHUHT V3apo TAhCHPH

Yrrasruwiapaan & macoganga MarHuT MaiiioH MHAYKIUSAJIapH:

|
Blzlua'lelua_l

27a
6a
B,=u E
. : “2r-a
YTKa3druuaapra TabCup KWIaJurad Ky4jap:
Fo=1,-B-l=p, Ll L
27a

ea

I 1
F=1,-B - l=pu, Zlﬂ;'é
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DJIEeKTPOMArHUT MHAYKIUS X0AUCACH

Dnekmp wpumyeuu Kyu
E=B-/-vsinax
KOHTYP/AA Ky3FaTHJIT'aH 3.10K

_Ad, _A

e, =—: = .
lAt 2

At

NHIYKTHUBJIUK

MAargduT OKMMHU

@=BS=,U-,UOI7a)S=Y7T-10_7I7w~S

NHayknysa OKUMH WA A
2

low
W =dw = pu, / -S
Y o’
L=-=py-u —-5
| H Hy ,
MATHUT MAH/I0H YHEPTUsACH
w, =¥
o
MacaJjajuap

3.1-macama. 1=50a TokaM YTKa3ru4 MarHuT KYTOJapH OpacMra MAarHUTaBHUI
MaiiJIoB MHIYKIHMA YM3HKIAPUTa NepneHauKyIsap Tap3aa ;koiaamTupuirad. (15-pacm)
MaliIOHHUHT MarHuTaBuii okuMu @DP=40 mked. KyTOJapHUHI Yiauamu 60x40mm*
VTkasruura Tabeup KWJIyBYH KYYHHH AHUKJIAHT.

3.2-macaya. Ilnamerpu 20mm 0yaran muc cumaan 1=100a yraérran 6yiaca, yHuHr
ykugan 5,10,20,30mm y30KAa SKOWJAIITaH HYKTajJlapaard MArHMTABUI HWHAYKUMA
XHCO0JIAHCHH.

3.3-macana. bup-oupuaan ?—-0,5 n Macopana KoMJIAIIraH UKKH YTKa3rH4JaaH

I=500 a Tok yraérran O0y.ca, yTKa3rU4YHUHI ImM Y3YHJIHUIHMIa TABCHP 3TYBUYH KY4HH
AHUKJIAHT.

3.4-macasa. [leamerpu 50 mm Gyiaran KapToHra ypajaras, y3yHauru 20mm xamaa
ypamuaap conn 400 Ta 6yaran coleHOMIHUHT UHAYKTUBIMIMHH AHUKJIAHT.

3.5-macana. 40cm y3ynaukaaru 200a Tokau YyTKa3ruy MArHUT HHAYKIUsicH 1,5 mn
ra TeHr OMp KHHCJIM MAiJOHIA KY4raH BaKTAa 0a:KapraH MIIHH TONHHT. YTKa3ruy
MATHUT YM3MKJIAPUTa NEePIeHANKYJISIP TEKUCINKAA 25 cm ra Ky4uras.

3.6-macasa. 800 a Tok yTaérran yTKasru4YHUHT YKUAAH 5 cu Macodagaru MarHut
UHAYKUUSICHHUHT KHI{MATHHY TOMMHT.
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3.7-Macaja. Y3yHJukJgapu 2 MeTpAaH, opajapuaaru macodpa 10 cm Oyaran
HKKHTa napaJjen yTKa3ru4 opKajJu Kucka tyramys Toku |, =1, =10000a yraérran

0yJica, yJaapaaH xap OMpura TabCup 3TYBYH KyYHHU TONMHI.

3.8-macasia. Arap y3yniauru 40 cm, ntuametrpu 5 cm Ba uyaramiiap conn o =1500
ra TeHI UMJIMHAPJIUK FAJITAK OPKAJIU 4 @ TOK YTaéTran 0yJica, yHHHI MAarHUT OKMMUHHU
TOonMHI. FaarakHuHr y3aru ¢QeppomMarHur OyamMaran MaTepHaJIapAaH sICAJITaH.
(u=1)

3.9-macana. Yaywauru 0,6m ra tenr cum 15"/, Tesnuk 6mian muaykousicn 1,25
mJ1 MATHAT MAI0OH HYHAJIMIIUTA NePHEeHIUKYJISAP HYHATUIINAA XapaKaT KWIaau.

Cuvuudr Kapuwmra 0,03 om 6yamd, yHUHI KHUCKMYIapura I2¢ Ky4iaHWII
Oepuaran. Kyiiugaruiap:

1) 3aHXMPHUHT KyBBaTH;

2) CHUMHHHI MeXaHHUK KyBBaTH;

3) MHccukIMK KyBBATHHHM AaHUKJIAHT.

3.10-macana. Arap 3JIeKTpOMArHuTAaru WHAYKuus 1,2 ma ra, KyTOJapHUHT
kecuvu 3ca 1000 cym® ra TeHr 0yJica, 3JIeKTPOMATHUTHUHT TOPTHII KYYHMHU AHUKJIAHT.

3.11-macana. Y3yH y3aKkcH3 FAITAKHMHT MHAYKTHBJMIH TONMjIcHH. FajTakHuur
y3yHJMTHu 25¢cm, neamerpu 5 cm, ypamiap coun 1000.

3.12-macana. Arap unayktusaura 4-10 ru 6yaran ranrakaaru tok 800 a/cex
Te3JIMK OMJIaH y3rapca, y3uHAYKIHS 3.10.K HA TOIHUHI.

3.13-macana. MarHut uHAyYKUuMsick B=I1,4 mn ra TeHr OyJraH OMp KUHCJIH
maiigonra ro3acn S=150 cm® ra TeHr KOHTYP KHMPUTWITaH. KOHTYpHHUHI TeKHMCJIUTH
MATHUT YH3UKJIapura Tuj iyHaarad. KoHTypHm kecm® yTran MarHut OKHMHHU
AHUKJIAHT.

3.14-macana. Marnut wHaykuusicu B=0,5 Tn ra TeHr Oup KUCMJIM MArHUT
maiizonnra Tokn 1=12 A Ba ysywaurnm (=0,3 M YTKa3ru4 KHPUTHITaH. YTKA3rH4

MATHUT YM3UKJIAPUTa THK OYVJIraHU/Ia YHIa TAHCUP KWIAAUTAH KYYHH TOMHHT.

3.15-macana. Maruut unaykuusick B=1 Tna ra TeHr OUp KMHCJIM MATHUT MaHI0HH
yTkasruura F=0,5H kyu 6uaan Tabcup Kuaaan. YTKAa3rud MAarHAT YH3HKJIAPUTa THK
ypHatwiradn Ba YHUHr Y3yHaurun ¢ =20cu =0,2m Oyjaran yTkasruyjgaru TOKHUHI
KHAMATHHN AaHWUKJIAHT.

3.16-macana. TYrpu unsukan yrkasruuaunr Tokn 1=50 A. Yrkasruugan R=25cu
Macodagard MarHuT MaiiIOHN MHAYKIUSCUHA Ba KYWIAHTAHJIUTHHU AHUKJIAHT.

3.17-macana. /leamerpu 25mm 0§aran xaJKacumMoH yTkasruyaa Tok 1=12 ra tenr.
XaJKaCMMOH MapKa31aru Ky4WwIaHTAaHJIUKHHA aHUKJIAHT.

3.18-macana. I'eTMHAKC KOJHMILUIM XaJKACHMOH Fajarakaarm Tok |=1,54 A.
FaaTakHuHr ypamuiapu conm W=250, tamku auamerpu D=52 mm, uuku naeamerpmu
d=42mm. Faarak WYMZArH MAKCHMAaJ Ba MHHHMAJI MATHUT KYYJIAHTAHJIAKHH
AHUKJIAHT.

3.19-macana. Y3ynauru ¢ =200mm O0yaran HKKMTa YTKa3rud opacuaaru macoda
a=5mum. Yrkasruunapaaru Tokaap 1,=30a Ba 1,=75a. YTKa3ruuJIapHUHT §32p0 TabCHPH
KYYHHHU aHUKJIAHT (YTKAa3ru4wiap XaBojaa YpHATHIITaH).

3.20-macana. MarHut uWHAYKUUsicH B=1,2 mna TeHr OMpP KUHCJIH MATHUT
maiionuaa y3ywuura ¢ =03u Oyaran Tyrpu ymsukam yrkasrua V=25"/., teznuk

ounjaH XapakaTKWIAINTH. Maraur YU3UKJIapHA Ba S”TK&?.FPI‘IHPIHF TEKUCJIUTHA opacujiaru

oypuak o = 45°. Yrkasrmugarn naayknusianran 3.JO.K uu Tonunr.
3.21-macana. Bup KUHCJIM MaHI0HIA MArHUT YU3UKJIAPUIa THK TYPTOypUYaK/Iu
ypam ypuaruiaran. Bakr At =0,05cex ra y3rapranga MarHuT UHAYKUUSTHUHT Y3rapuiim
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AB =097 Tenr 6ynn6, yTkasrmuaa 70 mB SIOK MHAYKOUSIAaHAAH. Y TKA3THUHUHT
1032CHHHU TOIMHI.

3.22-macana. Konutypaarm oxkum wiammmu y =01 BS, muHaykTtuBiauk L=48
Men. KoHTYpAaru TOKHH aHUKJIAHT.

3.23-macana. HuwmHapuk raiarak mapkasuaa B=1,45 Tnh, FadTaKHUHT Y3YHJUTH
¢ =180mm W =540 ypam, Y3aKHUHT KeCHM I03acH S=78,5mm?, 1 =500. Fanraknaru

TOKHM, HHAYKTHBJINKHHM Ba MapKa3Jard KyWIAHTAHJIUKHU AaHUKJIAHT.
3.24-macana. Fanrakna iiuruiaran sxeprus W=5,2xc, nuaykrusiauk L=0,3 I'n.

FaJITaKIIaFI/I TOKHHN aHUKJIAHTI.

MacaJjia edquMJIapu

3.1-macaua.

=—=02 mn.

0,0024

. N @ 0,000480
Eunm. MaliJOHHUHT MArHUTABMH MHIYKIUSICH B:§ =

VTkasruura TabeHp KHIYBYH KyY
F =BIl/sine=0,2-50-0,06-1=0,6 H.

3.2-macaJa.

Euuw:

Bbupunuu nykma ymkazeuuHunz uuuoa Hcounauieanu yuyn

| 100-0,005
H, = = ’ —-79628
Y 27a®  2-314-0,022 44

AMania MUCHHMHT MATHUTABUI KMPUTYBYAHJIUIY OMPra TeHI, HIyHUHT Y4yH
B, = s, H, =1-47-107" - 796 = 0,00Lm
HKKHHYY HYKTa YTKa3rHYHUHT YCTUAA KOMIALUTAH, IIYHUHT YYyH
Hy-H, - - 100 =15928/
" 2ma  2-314.0,01 M
B, = uu,H, =1-47-107" -1532 = 0,002m

Yuunun HYKTa yTKaEll"l/l‘-lI[aH 2a Macmba)laﬂ TamKapuaa moi’mamraﬂ, IIYHHHT

yuyn
_ Hu 1502

3
2
XaBOHMHT MATHUTABUI KHPUTYBYAHIMIY aMaJijia OMpPra TeHr 0YJraHjaurd yayH
B, = 1,H, = 47-107" - 796 = 0,00Lmx

XyAau INYHUHIAeK TYPTHHYHM HYKTA YYYH:

= 7964
M

| 100

H, = - =53186/ :

Y 2mr 2-314.0,03 %w
B, =4r-107" -531=0,00066/m.1
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1
Fiy=Ff P e
[
3.1 pacm

Toxuu yTkazruu arpodguaaru VTKazruy Maiiaon
MaliIoH MYuaa KYWIAHTAHJIMTHHH
KYWIAHTAHJIMTHHU AaHUKJIAII AHUKJIAII

3.3-macana

Evumr. F,=2-10" S 2:107 200-500 0,1H

a 0,5
3.4-macaaa.
2 2 2
Euum. L = H#h® 5 _Lar étOO 70,05 ~ 0,002 cH
| 10°-0,2-4
3.5-macana
Eunmr. YTra3rud kecuo YTITaH MArHUT OKMMHU:
@®=BS=15-04-0,25=015 66
Vrkasruu KYUYraH BakTAa 0a)KapujraH il
A= -1 =015-200 = 300
3.6-macana
Euui. B= ﬂ 1077 = @ 107" =32-10* max
a 0,05
3.7-macaJa.
2
Eunnr. F :yaL£:4ﬁ-1O’7M:4OOH
27ma 27-01
3.8-macana
-7
o— &= las _ 47-107" -4-15007 - 0,000625 ~92.10° &6
14 0,4
3.9-macaaa.
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Euyum. CuM Maruurt Maﬁnomma Xapaxkar/JdaHradl BaKTAa YHAA HHAYKIHUAJIAHTaH
aKC 3..10.K.

E=Bl0c=15-0,6-125=1125 ¢

CuMmaaru Tox
_U-E 12-1125
r 0,03

| 25 a

3aH:KMPHUHI KYyBBaTH

P=UIl=12-25=300 em
MexaHuK KyBBaT

Pu = El =1125.25=28125 6m
Hccnkinuk KyBBaTH
P, = |2r0 =25%.0,03=18,75 em

3.10-macaaa.

Eunn. F =4B?S =4-12-1000 = 5760 «xI°

3.11-macaaa
Eunm. FanTakHUHT MHAYKTHBJIUTH

2 2 -4
Lo @5 _ap07 275 107 595005 Lu
3.12-macana.
di
= = a Y,
Eunmr. i 800 ek OYJITAaHJINTH YYYH

S‘73I/IH)1)7KI[I/IH 3.10.K.

e, =4-107°-800 =32 ¢

3.13-macaaa

Euum. ¢=B-5=14-0,015=0,021 sebep

3.14-macana
Euui. F=1-Blsina=1-B-¢=12-0,5-0,3=18H

3.15-macaa.
Eunm. F=1-B-7-sina=1B/

F 05

= - = =25A
B-1-sina 1-0,2

Bynpan: I
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3.16-macana.
Edyum. Arpod myxur-xaBo. XaBOHMHI MATHMT CHHIJUPYBYAHJIHMIHU

MarHuT Ky4/JIaHTaHJIUIH:

o 50-10° _32A
27R  2-314-0,25 M’
YYHKH R=25 cm=0,25 m
MAarHuT HHAYKIUSACH:
-3
B= yOL =47-107 I = 2-50-10 107 =0,4-10"Tx
27R 2R 25
3.17-macana.
| 12.10°
Euyunm. H=—= =480
a 25 %/I
3.18-macana.
Evunm. I'etunake  aM3JIEKTPHK OyJaranm YUYH, YHHHT

MAaKCHMAaJI Ba TAIIKA TUAMETP 103acHAa MUHUMAJ 0YIaau:

W 1w 15-250 A
H = = = ! = 850_1
MAKCe 5 d 2d 314-42.10°
72'7
2
I -W 15-250 A
H, = . — 2300,
Wi ad 314.52.107° M
3.19-macaJa.
. . . . _3
Eunur F= yag-ezm-m*7 30-75-200 12 18-107°H
27-a 2314-5-10

3.20-macaaa.

E=B-I -VSina=1,2-0,3-25§=6,36 B,

Eunn.
Sin45° = ﬁ
2
3.21-macana.
Evunm. e= A—¢ = &S
At At

Bynaan, A¢ — MarHuT OKMMHHUHI XOCHJIACH:

5 e-At _ 0,07-0,05 — 0,00394:2.

AB 0,9
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3.22.-MacaJa.

Egum. _Y_ L]:S =55A
L 18-10
3.23-macana. FaarakHUHT HHAYKTHBJIMTH:
2 2 -6
L = uy, WZ-S _ 500-47-107" = (540)” - 78,5-10 =0,079 Iu
0,18
Tox:

-8
| v _ B-S-W :1,45 78,5-197 -540 _0,77a
4 L 0,079

FanrakHuHr guamerpmu:

2
S:ﬂd : dzzﬁ; dwfﬁz 4 78'5z10MM
4 T T 314

Iynaaii Kniaunod, FAJTAKHUHT Y3YHJIMIH YHUHT JeaMeTPUura HucOaTaH aH4a Karra
oyaaau ¢ >d. ByHaa FalTaKHHHT MapPKa3uIard KyWIaHTAaHJIHTH:

H - I-W _ 0,77 -540 =2309A
! 0,18 M
3.24-macaia.
2
Euum. W = L] o =\/2—W= ﬂ=5,9a
2 L 0,3

MycTaKku/i e4nin y4yH MacajaJap

3.1 —macana. 40 cm y3ynaukaaru 200 a Toka4 yTKa3ruy MarHuT MHAyKousicu 1,5 ma
ra TeHr OMp *»KUHCJIM MAHIOHIA KYUYIraH BaKTAa 0a:KapraH MIIHU TONHUHI. Y TKa3ru4
MArHUT YM3UKJIAPUTa NEePHEeHINKYJIAP TEKUCIUKAA 25 CM ra Kyuras.

K: 30 x.

3.2 —macana. 800 a Tok yTaéTran yTKa3rudaHUHI YKUAAH 5 cM Macodagaru MaraHuT
HHAYKIUSICHHUHT KHHMATHHU TOIIMHT:
K: 3210* T

3.3 —macana. Arap y3ynauru 40 cM, inametrpu S cM Ba uyaramaap conu w=1500 ra
TeHI HMJIMHAPHUK FAITAK OPKaJIU 4 a TOK yTaéTrad 0y/jaca, yHHHT MATHUT OKUMUHH
TONMHI. FanTakHuHr y3arn peppamMarsut 0yaMaran Mmarepuanaan sicaaras (p=1).
7K: 9,210 B6.

3.4 —macana. Y3ynauru 0,6 M ra Tenr cum 15 m/cek Te3nuk omnan unaykousicu 1,25 i
OyJran MarHuT MaiiIOHN HYHAJINIINTA MePHECHAUKYJIAP HYHAJNIIAA XapaKaT KWJIaau.
CumuuHr kapumiauru 0,03 Om 0yau0, yHUHT KHCKMYJIapura 12 B Ky4wiaHu
Oepuaran. Kyiinparniaap:

1) 3aHKMPHUHT KYBBATH; 2) CHMHUHI MEXaHMK KyBBaTH; 3) HCCUK/IMK KYBBATHHH
AHUKJIAHT.

7K: 300 BT; 281,25 BT; 18,75 BT.

3.5 — macana. Arap JIeKTpOMarHuTAaru HHaykous 1,2 1J1 ra, KyToJJapHHHT KeCHMHU
3ca 100 cM” ra TeHr 6y.1ca, 31eKTPOMATHHTHHHT TOPTHII KYYHHH AHHKJIAHT.
K: 5760 kr
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3.6 — macasa. Y3yH y3aKcu3 FAJITAKHUHI HHIYKTUBJIUTH TONWJICHH. FajdTakHuHr
Y3YHJHTH 25 cm, JuameTpu 5 cm, ypamuap conu 1000.
7K: 39,210 ru.

3.7 —macana. Arap HHAYKTHBJIHMIH 4*10™ rig o0yaran raarakaaru Toxk 800 a/cex Te3nuk
Ousan y3rapca, y3unaykuus JFOK Hu TonuHr.
K: 32 mB.

3.8 —macana. Maruut unaykuusicu B=1,4 1,1 ra Tedr 0yaran 6up ;KMHCJIM Maiil0Hra
ro3acu 150 cm® ra Tenr KOHTYP KMPUTWITaH. KOHTYpPHUHT TEKMCJIUTH MATHUT
YHM3HMKJIAPUTa TeHT iyHajJarad. KoHTypHu Kecn yTraH MarHuT OKUMMHH AHUKJIAHT.
7K: 0,021 BeOep.

3.9 — macasa. Maraut uaaykuusicu B=0,5 11 ra TeHr 6yJran 6up KuHCJIM MaiJ0HUTa
Toku I=12 A Ba y3ynauru L=0,3 M yTKa3ruy KHpUTHITaH. YTKa3rud MATHUT
YH3UKJIAPUTA TeK OYIraHuIa YHIa TAbCHP KUJIAAUTaH Ky4YHU TONMHUHI.

K: 1,8 H.

3.10 — macana. Maraut uHaykuusicu B=1 TJ1 ra TeHr OUp KHHCJIH MATHUT MaiiIOHH
yrkasruura F=0,5 H ky4 OnJjian Tabcup KHJaaau. VTKa3ru4 MaruuT YN3UKJIAPUTa TEHT
YpHATWIraH Ba YHUHT y3yHJuru L=20 cm=0,2 m 0yaran yrkasruyaarua TOKHUHT
KNAMATHHY aHUKJIAHT.

K:25A

3.11 — macana. TYrpu Yu3UKIU YTKA3rHYHUHT TOKH [=50 A. YTkazruuaan R=25 cm
Macogagaru MAarHuT MaiiIOHN HHAYKUHMSCHHHN Ba KYWIAHTAHJINTHHU AHUKJIAHT.
XK: 0,4'10'4 TJI.

3.12 — macagna. luametrpu 25 MM O0yJIran xaJkacuMoH yTka3ruyaa Tok [=12 A ra renr.
XaJKacCMMOH MapKa31aru Ky4WIAHTAHJINKHHA aHUKJIAHT.
K: 480 A/m

3.13 — macaJja. I'eTMHaKC KOJHILUIM XaJKACHMOH FajaTakaaru Tok 1=1,54 A.
Fanrakaunr ypamuapu conn w=250, Tamku auamerpu =52 MM, HYKH JHaMeTpH
=42 mm. Fanrak nuugara MakcuMaJi Ba MUHHMAJ MATHUT KyWIAHTAHJIUKHHA
AHUKJIAHT.

K: 2300 A/m

3.14 — macaga. Y3ynauru =200 MM 6yran HKKUTa yTKa3ru4 opacuaaru macoa a=5
mm. YTrasruunapaaru tokiaap 1;=30 A Ba I,=75 A. YTkasruuiapuunr y3apo Tabcupu
KYYHHHU aHUKJIAHT (YTKa3ru4wiap XaBojaa ypHATHIITaH).

K: 1810° H.

3.15 — macana. Maraut unaykuusicu B=1,2 1.1 ra TeHr OMp :KMHCJIM MATHUT MalI0HUIa
y3yuiuru 1=0,3 M 6yiaran TYFpu YMFHKIM YTKA3rud V= 25 mM/ceK Te3JIMK OHJIaH
Xapakar KnJjaasnTtu. MarHuT Yu3uK/JIapHu Ba YTKA3rHYHUHT TEKUCJIUTH OPACHIATH
Oypuak 0=45", yrrasruyaara vaaykuusiiianrad JFOK Hu TonuHr.

K: 6,36 B.
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3.16 — macajyia. bup KuHCIM MaHIOHIAa MATHUT YM3UKJIApUTa THK TYPTOypUYaKJIu ypam
ypHaTuiarad. Bakr At=0,05 cek ra y3rapranjaa MarauT MHAYKIMAHUHT y3rapuim
AB=0,9 1i1 ra Tenr 0yamo, yrkazruygaa 70 mB IOK unayknusaanagu. Y TKa3rudHUHT

03aCHUHM TOIIMHI.
7K: 0,0039 M2,

3.17 — macaja. Hnauuapuk raiarak mapkasuaa B=1,45 tia, ranrakaunr y3yuiauru =80
MM, Ww=540 YpaMm, Y3aKHMHT KecuM 1o3acu S=78,5 MM2, p=500. raarakaaru TOKHH,
HHAYKTHBJIMKHHA Ba MapKa3lard Ky4WIaHTAHJIUKHA aHUKJIAHT.

K: 2309 A/m

3.24 — macaaa. Fanrakna iinruiaras 3ueprus w=>5,2 K, uaaykrusiaunk L=0,3 ru.
Fanrakaarn TOKHU aHMKJIAHT.
K:59 A

4-BOBb
BUP ®A3AJM Y3TAPYBYAH TOK 3AHKUPJIAPH

Y3rapyB4aH TOK MAaTrHUT HHAYKIHMACH
B=B-m-Sina
Slkopb y3rapmac Oypyak Te3JIMK OMJIAaH allJIAHTaH BaKTAAa YPaMHHHI Xap Oup
aKkTHB TOMOHHAA Ky3raTwiaran J.JO.K. HuHr onmnii kuiimatiaapu:

e =B-1-V=B,-1-V-Sina=B,, -1-V -Sinat

CI/IHyCOI/I}IaJI TOKHHHI aMaJuMi KuiMaTHu aMiIMTyJaa KUAMaTHIaH \/EMapTa
KN4YUK, AbHHU:

Izl'\"

V2

Xyaau mynaaii mynocadar kywianum Ba JIOK y4yH ypuniu, ApHuU:

U
U==M-0707 U,
J2
E
E=—Y-0707 E,
J2
SAKopbHUMHT OypUYak Te3JIUru:
a 2r 1 ~
w=—="="27=2xf -cek™
t T T
I'enepaTtop xydrt KyToamn 6yaranaa ysrapysdyan JFOK gacroracu:
n
f=—P (I
o (4
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CHuHyconiaJ V3rapyBuaH TOK 3aHKUPJIapH

AKTHB KAapIIHJINKJIN 3AHKUD

3aHKUPAATH KYWIAHMIIHUHT OHUM KUIMaTH:
U =U,,Sinat

OM KOHYHH 0yiin4a 3aHKUPJATH TOKHUHT OHUH KUHMAaTH:

P U U,Sinat

., Sinwt
R R M

bynpa:
Uy, .
Iy = R TOKHUHI aMIUIMTYJa KHIMATH.

Tok Ba KyWIAHUIIHUHT aMaJIuii KHiiMaTjaapu:

| = I—'\"Sina)t

J2
U =U—MSina)t

A2
KyBBaTHUHI OHUII KHMATH:
p=i-U=i’R=12 -R-Sinat
. 1 1 N
Sin®at = 273 Cos2@t 3kaHJIMIHHM XMco0ra 0,in0, KYBBATHUHI OHUI KHIMATHHH

Kyiugarnya €3ui MyMKHH:

p=i2R=I§,,-R-Sinza)tzglrf]-R—%I,ﬁ-R-CosZa)tzI2R—I2R-C032a)t
YYHKH,
2
EIZ I_m :IZ
2 " 2
AKTHB KyBBAarT:
p=I2R:I U

MHAVKTHBJINK 3aHKHDPH

Kywiaanum Ba y3 nnaykuus JIOK japHuHr aminTyaa KuiiMat/iapu:
U,=E, =1, oL

Esunran udonanapuu J2ra 0y/mmo0, kywianum Ba DBK HuHr amanui
KUIMATJIADUHM TONAMM3:

U=E, =1 aL
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Bynaan, OM KOHyHM OYiiHYAa TOKHUHT aMAJIUil KHHMAaTHHA AHUKJIAI MyYMKHH:
| _ u u
ol X,
X,_ = ol =27fL 0y MHAYKTHMBJIMKHUHI PEAKTHB KAPIIMJIWIUA €K HWHIYKTHB

KapIIWJINK 1ed aTajgaau.
NHAYKTHBIMK 3aHKUPHIA KYBBATHUHI OHU KUIIMaTH:

p=i-U=1, -Sinat-U,Cosat =U -1 -Sin2at
YYHKH, Sin2at = 2SinaxCos axt
U, =Uv2 Ba I, =142

Peaktus KyBBaT Q =Ul = 1% -0l = ®W,, uynxkun U =1 -oL, W,, = LI?

CUFUMJIH 3aHKUP

CurumJin 3aHKUPIATH TOKHUHT aMJIUTY/Aa KUHMATH:

Iy =C-0-U,,
amMa/uii KuHMaTu:
Iy =C-w-U-= Y
XC
By dopmyiia curumiH 3aHKUP Y4YH OM KOHYHMHH Hdoaaiaiim:
1 1
XC =
oC  24C

KyBBaTHUHI OHMII KHHMATH
p=i-U=U,, -Sinawt- IMCoswtzM-SinZa)t =U -1-Sin2at

YYHKH, TOK Ba KYWIAHMIIHHHT aMaJIuil KuiiMaTjiapu:
I = u U= Yu

V20 2

Konpaencaropaa 3JieKTp Maii/IoH JHeprusicn

=cu§ _cu?

W,

Macaaaaap

4.1-macana, Epurum yuyn doiiiagannaaauran y3rapyBuaH ToK Ky4IaHHIIHHHT
Kuitmatu 220 B. Illy KywIaHMIIHUHT AaMIVIMTYIACMHUA AHUKJIAHT.

4.2-macana. Cunycounan DIOK e=141Sin(314t+30°) Tenrnama Omian Gepuiran.
by 210K nmapamerpJjapu aHuk/JaHr Ba Ooumuianrud momeHtaaH 0,015 cek. Keillunru
OHMIi KNIIMATH XHCOOJIAHCHH.
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4.3-macaja. JieKTp WIMTKAHUMHT Kapummmauru 110 OM, yHHHr KUCMJIapuaard
kywianum 220 B skanauru mawiayMm 0yiica, 3JeKTP IVIMTKAHUHT 3aHKUPIATH TOK
KYYH Ba KYBBATHHM aHUKJIAHT.

4.4-macaja. XaBo KeMajlapuaa UNUIATWIAAUTAH Y3rapyB4aH TOKHUHI 4YaCTOTACH
400 I'u. [aBpyHUA AHUKJIAHT.

4.5-macana. VY3rapyBuaH TOKHHHT Gypyak 4yacroTacm o =3140 cek. Yma
TOKHUHT 4YaCTOTACH BAa TaBPUHU AHUKJIAHT.

4.6-macana. Y3rapyB4aH TOK HILIA6G YHKAPAETraH TIeHePATOPHUHT AilJAHHII
tesaurn N =1500 aiin/mMuH, TokuuHr gaspu T=0,005 cek. I'enepaTopaa Heua Kyt
KYTOH Oymmm Kepak?

4.7-macana. Kywinanumuuear ammiamryaa kKuimatn U, =120B, Oomianruy

T . . . .
(l)a3acn Q@ :Z. Ky‘IJIaHI/IHIHI(IHF aMaJIMi KUMMAaTHHH TOIIMHI Ba OHHUM KHHUMATHHHI

U(poAACUHM E3UHT.
4.8-macana._JIOK HuHr oHuii KuiimaTu e:8,458in(1256t+%). IIOK HuMHT

aMILUIMTY/a, aMaJiuii KUiMaTJapuHH, Oypyak 4YacTOTACHMHM, JAAaBP Ba OOLLIAHFUY
(¢azanu TonuHr.

4.9-macana. Ukkura IIOK Gepuaran:

e, = E,, Sin(wt +60°); e, =E,,Sinwt

Yacrora =500 I'y.

e; Ba ey JApHUHI ¢a3ajap cW/KMII Oypuaru, ¢asajap CH/KMII BAKTHHH
AHWKJIAHT.

4.10-macana. DJieKTp TapMorura YyJjaHran BoJbTMeTp 380 B KkyunaHumHu
kypcaTaau. TapMoKkaaru Ky4JIaHHIIHUHT AMIUTUTYIACUHH TONMHT.

4.11-macana. Muayxkrtusauru 0,01rn O0yaran ranrak kywianumm 127 B Ba
yacroracu 50 ru 0yJiraH TapMoKKa yJIaHTraH.

1. 3aH:KMPHMHT pPeaKTHB KAPIIMJIMUIH, YHJAArM TOK Ba PEAKTUB KYBBaTHHU
AHWKJIAHT:

2.500 r yacToTagaru peaKkTHB KApIIMJIMK BA TOK AaHUKJIAHT.

4.12-macana. Kywnanum 250 B Ba uyacroracu 50 rm Oyaran TapMoOKKa
uHaykTuBurn 51 m’K Ba aktuB Kapmmiurun 12 Om OyiaraH rajarak yJIaHras.
Kyiingaru karraaukaapau aHukjaanr: X, Z, |, Uy, Ui, Cose Ba P.

4.13-macana. UkkuTa napajJies TapMOK/IN 3aH:kup 230 B kywiaHWMIIM 3J1eKTp
TapMorura yJjaanras. Ilapaasien rapmokiaapaan Oupura akTus Kapmujaurua ri=1 Om Ba

PEAKTHB KapUIMJIUTH X,_l =30m OV/Iral FajiTak, MKKMHYHMCHIA 3€a, MOC PaBUIIAA

Kapunmkaapu =3 Om Ba X, =20M ra TeHr FaiaTax yJlaHrad. AHa my

TAPMOKJ/IAPJAaru TOKJIAp BAa 3aHKUPAATH YMYMMII TOKHU TONIHMHT.

4.14-macana. 80 Mx¢ curumin KoHaeHcaTop kyuwianumu 380 B Ba yacroracu S0
ri 0yJIran TapMokka yJjaanran Xc, I, BaW)y, Japau TonuHr.

4.15-macana. Kyunanumu 380 B Ba wacroracu 50 ri 6yjaran tTapmMoKka KyBBaTH
14 kBT, Cos9=0,6 nBurareJ yj1anras.

Kypuamanuur Cos@ cunu 0,9 raya oprrupuil y4yyH KOHAEHCATOP yJall Kepak.
KonaeHcaTOpHMHT CHFMMH TOIWJICHH.

4.16-macana. OWHMHT OommAa aKkTHB JHeprus cyeryurn 1762 kBT coatHm,
PEeaKTHB 3HEPrusi c4eTYUry 3ca 736 kBap coatHu Kypcarran. OifHMHT oxupura Keauno
Oupunumncu 1922 kBT coaTHn, MKKUHYHUCH 3¢ca 846 KBap cOATHH KYpcaTraH.
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=001 S e

J

KypnimanuHr KyBBarT Ko3(p(HUMUHMEHTHHMHI OMp Off MUYMIAru ypraya KUHMaTH
TONMJICHH.

4.17-macana. L=0,2 rH uHAYKTUBJM FaaTak Kuiimatu 36 B, ywacroracu 150 rll Ba
oomuvtanFuy ¢azacu @=0 xkywianum Oepuiarad. Faarakaarm TOKHHUHI aMaauid
KHHMATHHH TONMHI Ba YIIA TOKHUHT y3rapuil KOHYHUHH €3UHI.

MacajajJapHUHI eYuMJIAPH

4.1-macaua.
Euunr:

U =U+/2 = 220B-1,41=310,2B
IMynaai knimo, 220 B geran Ky4JaHuI CHHYC KOHYHHU Oyiiu4a y3rapuo,
Kuiimatu 310,2 B raua eragm.
4.2-macajia.
Eunm: Ymymuii xonna € = Em Sin (a)t -+ W) OyJranm yuyH, Oepuirad

tenraamana 141-910K ammurynacu (E,,), 314- yuunr aiiianum yacroracu (), 30° -
oomianruy ¢asa (y). yngai Rmmﬁ OepwIrad TeHrjaMa OpKaJid aMILIMTYAacH
141

f 141
K 314

pan/cek, (t = = ——— =502y) Ba GonuianFuy dasza y=30° 6yran cuHycouaax
27 2 314

IIOK Oepuaran ae6 aiitui mymkuH. JFOK nunr 0,015 cex 1aH keHUHIUA BaAKT

MOMEHTH/IATH OHUI KHIIMATHHHM BAKTHUHT Iy KHHMATHHM TeHIJaMara Kyinuo Tonuu

mymkun, € = 141Sin(3,14-0,015+ 30°) , 314-0,015=4,71 pan, y xo/1a

e =141Sin(4,71+30°). By TeHriiamazna ot 6ypyak paguaniapia,

oomnanruy ¢asza rpaayciaapaa xucotaanagu. lIlyHunr yayn xam keiarycu
XHCOOIANLIAPAA PAAHAHIAPHH IPaaycjapra ailanTupu Kepak. 4,71 pax=270°

OyJranm y4yH
70" 420 000 V3
e =141Sin(270° +30°) =141- Sin300° =14 5 =—-122B

E,=141 B (3¢ pexTus Kuiimaru E = =100B), ait1annm yacroracu =314

By — IOK HMHr Kypui1aéTran BAKT MOMEHTHAAru KuiitMatu mandguii Ba 122 B ra
TEHTJIMTHHA OUJIMPaIn, yHUHT oy BakT MmomenTuaaru (ot+¥) gasacu 300° ra Tenr
oyaranunu yuyH JFOK kuiimat Manduii aMIuiuTy1aBuil KUMATHIAH HOJI
KuiiMaTura Kapa0 y3rapui xojaatuaa 0ynaau.
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4.3-macaJa.

U 220
Eunur: Tearamama | =— ramyBodurk | =——=2a.
g " Mysodui 1 =20

HcTebMoaun Kaﬁy.]'l KHJIaéTran KYBBAaTHHU aHUKJIAIl YHUHI aKTUB KYBBAaTHHU

AHUKJIALI JeMaK:
P=U-1=220-2=440 BT

4.4-macaina.
Eunnr:

=11 0,0025¢cex

f 440
4.5-macana.
Eunm:
w=2x8; f :ﬁzﬂ:a)ogu
27 2:3,14

JaBpu:

T= 1 = 1 =0,002cex

f 500
4.6-macaJa.
Euunr:
1 1
ToxHHMHT YacTOTaCH f=2=- = 2002y
T 0,005
KyTﬁJIapHI/IHF )qu),rﬂap coHH P = 60-f _ 600-200 _3
n 1500
4.7-macaJa.
Eunnr:
AMaaui KuiiMaTu:
u=n 10 _gsp

v2 V2

Onwnii KuitMaTHUHT udoaacu: U =U,, Sin(et + @) =120Sin(at + 45°).

4.8-macaJia.

Evum:

IIOK HHMHT OHMI KHHMATH YMYMHH IIAKJIHA
e=E,,Sin(at + ¢)

8,45
Ilynuur yuyn, Ey=8,45B, E=—— =6B
y yuy M 2
Bbypuak yacroracu:
©=1256 cex .
Haspu: T =£; w=24; f -2
f 2
Hemak, T = % = a)i = 2r = % =5.10%cex
Ve ©

bouutanruy ¢asza:

¢=A=45"
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4.9-macaia.

Eunin:
bouutanFuy y; Ba y; paszanapHu paauaniaapaa udgoaanaiiuk:
_ 6027 _ 7, 0
¥ 360 3’ ¥,
dazajap cuKMII Oypuyaru
V4
Y=y, -y, = g
Aasp
T= l = i = 0,02cex
f 50
E1Ba E) japHuHr ¢a3zanap CH/LKAII BAKTH
t, =¥ =" T _00033cex
o 3-2r 6

4.10-macana
U,, =+/2U =1,41-380 =536B
4.11-macana.

Eunnr:
1.
X, =24L =27-50-0,01=3140m
1= Y 120 osa
X, 314
Q=Ul =127-40,5=5143,46ap
2.
X, =2fL =27-500-0,01=31,40m
= i = 12—7 = 4,05a
X, 314

4.12-macaJa.
Euunr:
X, =24L =27-50-0,051=160m

z=+r?+ X =122 +16% = 200m; | :%:%:12,501
U, =1r=125-12=1506; U, =IX, =12,5-16 = 2006

Cosp = L % =0,6; P=UICosp=250-12,5-0,6 =18756m
z

4.13-macaJa.

Euunm:
U 230 U 230
l=— =2 _728a I,=— =<2 _ _g4q;
bz, 1.3 ©Z, 32
X
Cosg, =1L =1 _0317; Sing, =21 -3 _qg5
Z, 316 Z, 316
Cosp, =2 = > _0833; Sing, = L2 = 2 _ (556
Z, 36 Z, 36
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NkxknH4M napajisiena TApMOKIATH TOKHUHT TAIIKWI 3TYBUMJIapH
la1=11Cosp1=72,8:0,317=23a;
1p1=11Sing,=72,8:0,95=69a
Bupunyu napaJnses TApMOKIArd TOKHUHT TAIIKWI 3TYBUYMJIAPH
122=1,C0s¢,=64-0,833=53,24a;
Ip2:IZSingo2:64-0,355:35,4a
YMymMuii TOKHMHT TAIIKHWJI 3TYBYMJIApHU
l.=1a1+ 1,,=23+53,2=76,2a;
Ip =lp1t 102=69+35,4=104,4a
3aHKMPHUHT YMYMMd TOKH

I =12 +12 =/76,2% +104,4* =129,4a

4.14-macaga.

Eunm:
6
XC = l = l 5 = 10 = 400M
22fC  27-50-80-10 25000
| = i — @ =95a
Xc 40

W,, =CU?=80-10"°-380 =115

4.15-macana.
Eunn:
BHEKTPOHBI/IFaTeHHI/IHF TOKH
o P L4000
UCosp, 380-0,6
TpI/IFOHOMeTpI/IK JKaaBajlJIapaaH TOIaMu3:
91=53%10" 6a Sin ¢,=0,8
3J1€KTp0[lBl/II‘aTe.]I TOKHUHHUHI PCAKTUB TAINKHWJI 3TYBYHCHA
1p1=11Sin ¢1=61,4:0,8=49,1a
Cosp=0,9 na nBuraTe OWJIaH KOHIEHCATOPAAH HOOPAT KypHJIMa

P 14000
| = =4]a TOK HCTEebLMOJ KHJIAIH.

> UCosp 380-09

TpuronomMeTpuk :kaaBajaapaan Kyiiuaarniaapuu tonamus. Cos=0,9 ra ¢=25°50’
oypuak Ba Sin@=0,436 moc kesaam.

Kypuniamanaru TOKHUHT peakTHB TAIIKHJI 3TYBYUCH

1,=1,Sinp=41-:0,436=17,9a

KonaeHcaTopHu yJam HATHKACHAA TOK PEAKTUB TAIIKWJI I TYBYUCUHUHT
KaMaium

Ic=1p1- 1,0=49,1-17,9=31,2a

KoH1eHCATOPHUHT peaKTUB KapIIHJIUTH

=t Y380 450w
24C 1. 312

ByHaaH kKMAMPUIAETTaH CUFUM

-1 ! = 0,00026¢) = 260.nx¢h
X274 12,2-2-314-50
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4.16-macana.

Eunin:

bup oii 1aBomuaa capdianran aKkTuB IHePrust
W, =1922 -1762 =160xem - coam

Viua BakT nuuia capdJiaHraH peakTHB JHePrusi
Wp =846 — 736 =110xeap - coam,;
160

W =082
JWZ+W2 1607 +1102

Cosg,,, =

MycTaKuJI eUHIl YYVH Macajaajaap

1-macasa. Arap y3rapys4yad TokHMHI 4yacTtoracu =400 ru; 25 kru; 2 kru; 40 kru;
1250 kru 6yJica, CHTHAJTHUHT JABPUHM TOIIMHI.
K: 2,5:10° ¢; 0,04-107 ¢; 0,5-10° ¢; 25:10° ¢; 0,8-10° c.

2-macana. T=0,2 ¢; 1 ¢; 40 mc; 505 2505 0.8mMKkc naBpJapra ra 6yJra y3rapyBuaH
cMHycouaaJl curHaJHUHT T yacToracunu anmkiaanr. JK: 5 rug 1 rug 25 ru; 20 kruo; 4
kru; 1,25 mrig

3-macana. JlaBpaapu T=2,5-10'4; 10'3; 20-10'2; 5-10° ; 8-10* ; 4-10° cex
OyJraH CHHYCOU/JIAJI TOKHMHT 0ypUYaK YacTOTACUHHU TONMHT. JK: 25120-c'1; 6280 c‘l; 314
¢t; 125600 ¢*; 7850 ¢*; 1,57-10° ¢

4-macana. Arap y3rapyBuaH TOKHUHI Oyp4yakK 4acToTacu

®=3140; 942; 12560; 5024; 94200; 10048-1/cex 0yJica, CHTHAJTHMHI YaCTOTA Ba
AABPHU TONMHJICHH.

7K: 500 T'u-2-10° cex; 150 ru-6,68-10 cexc; 2000 i -5-10™ cex; 800 r -1,25-10°
cek; 15 kru - 6:6,80-10° cex; 1600 r — 0,625-10°° cex.

5-macaja. Y3rapysuan Tok renepatopu 2800 aiii/MHH aiilaHHII YacTOTAra Jra.
Arap reHepaTopHHMHI KyTOJ1ap KydTH 6 TeHr 0yJca, 3J1eKTP TOKHHUHT Oyp4ak
4acToTaCH, 1aBPH Ba YACTOTACMHU TOMHUHT.

K: =280 ru; T=0,0036 cex; ®=1750-1/cex

6-macana. Kywnanumm U=220 B 6yaran y3rapyBuaH TOK TApMOFUra KyBBaTH
P=600 BT Jin1 3/1eKTp NJIMTA yJaHTaH. DJEKTP IVIMTAHUHT TOKH, KAPIIWINTH Ba t=3

€oaT MILIAI MOOAWHUAA UCTEHbMOJ KWJITAH SHEPTUsi MUKIOPUHU AHUKJIAHT.
K: 1=2,73 A; Z=r=80,6 Om; W=1,8 kBT

7-macana. CtaTop 4yaFamJjiapua caHoaT 4YacTOTACH/1a TOK UILIA0 YUKapaéTran
reHepaTop POTOPHHMHTI aiiJIaHMII Te3auru 125 aiti/mMuH 0yJica, reHepaTOPHUHT Ky QT
KYTOJIap COHU Ba MILIA0 YUKAPAETIaH TOKHUHI JABPH AaHUKJIAHT.

8-macaja. McTebMOTYHHIHT TOKH Ba KYYWIAHUIIMHUHT OHUH KUAMAaTIapu

i=18Sin(785t-300)A,
U=210Sin785tB
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ToKHUHI Ba KyYJIAHHIIHUHT aMILUINTY/Ia Ba XaKUKU KUHMATHHHU Ba YJIapPHUHT
oomianruy ¢Ga3acuHu TOMUHT.

T=0 y4yyH BeKTOpAMATPAMMACHHHU KYPHHTI.

K: In=18 A; Uy=210 B; 1=12,9 A; U=149 B; y;=-30°; y,=0.

9-macana. Kyuianumm U,,,=127B Ba kyBBaTH P,,,,=40 BT 6yJran sjiektp
JaMnanu Kywianuimm U=220 BOJT/IM TAPMOKKA YyJIalll YYYH KAHAAil CHFUMJIA
KOH/IEHCATOPHM JJIEKTP JiamMIia OWIaH KeTMa-KeT yJjall kepak?

KonaeHncaropaaru Ky4wiaHuIll, peakTHB Ba TYJia KyBBaT, IIYyHHHIIEK,
3aHKMPHHUHT KYBBAT KO3 PUIMEHTH AHUKJIAHT.

K: U=179B; Q.=56,3 Bay; S=69 Ba; Cos@p=0,58

10-macana. @adpuka OUp O MILIAIIM JABOMH/IA YHUHI AKTHB YHEPIrUsl CYETYUTH
245000 xBT'coaT, peakTHB 3Heprusi cueTyuru 3ca 140000 kBap coaTnu kypcaraau.

DaOpUKAHUHT YpTaya KyBBaT KOA()PUUMEHTH AHUKJIAHT.

7K: Cos@=0,7
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5-bOb
Y4 ®A3AJIA TOK.

bup xua yacrorajau, Oup-6upra HucoOaTan OUp X OypyaKkKa CHJLKUTaH Ba OMTTA
reHepaTropjaa HHAYKUMsJIAHTaH Oup Heua cunycouaan JIOK napra kyn ¢azaam tuzum
JaeinJIaau.
Bakraunr t=0 maiditupa 1 ¢aszamu usaykuusuianran JIOKum Kyiimparnua
udogasam MyMKHUH
e, =E, sinat

2-pazanunr DIOK yma 1- ¢azanunr IHOKra nucoaran 1/3 paBpra opkana
KOJIA/IU SIbHH ,
e, =E,, sin( et —120° )

3-¢pazannnr JIOK nan 1/3 paBpra opkaga KoayBuu éxku 1-pasanmur e,nan 1/3

aappra wiarapwiaama JIOK kyiinparuda udogananaau:
e, =E, sin(at —240°) = E,, sin(wt +120°)

I'enepaTop uyaramuiapu 10JAy3 ycyJuAa YJIAHTaHAAQ JHHHA KywiaHumm ¢a3sa
KyWwIaHuum KuiimaTnaan /3 mapra kara 6yaaan.

U, =J/3Ug

Hcremosunmiiapun  10/11y3 yCyJMJa YJIaHraHAa JMHUS CHMJIAPHIArH TOKJap
reHepaTOPHUHI Moc (pazajiapuaaru TOKJIapra TeHr 0yJaaau, A-Hu:

1, =1,

HCTebMOJTYNJIAPHUHT aJ0XuAa ¢a3ajapuaaru TOKJIap MabjayM ¢(opMmy.Jajiapra
Kypa xucodJaHaau;

IA

®a3za TokIAapUHMHI ¢(aza KywlaHUNUIapUra HUcCOATaH CWLKHII OypYak/japu
YJIAPHUHT KOCHHYCJAPH OPKAJH TONHJIAAM:

R, R, Re
COS Py ==, COSPp =— =, COSQc ==
A B C

Pa3a Ky4JIaHHIIH:

®a3a Ba JMHHUSA TOKJIAPH
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KyBBart ko3¢ puunenTu
R¢
cosp=—.
Z¢
bup ¢a3aHuHI aKTHB KyBBaTH:

P, =U

¢ |

-COS .

¢ ¢

Y4 ¢azaam TUBMMHHHI AKTUB KYBBAaTH:
P=3P,=3U, 1, -cosp=+/3U,1,-cosp.

bup ¢a3aHuHr peakTUB KyBBaTH:
Q,=U, I, sing.

Y4 (])a3a.1m TU3UMHHUHI PCAKTHB KYBBaTHu:
Q =v3U, I, sing.

Y4 ¢pa3zaau THUSHMHHMHI TYJ1a KyBBaTH:

S=3U,-1,=3U,_-I,.

HcrebMommuniiap yudypuak ycy/auaa yJaaHranaa ¢pasa Ky4JIaHuIIN:

U¢ =U, .
da3a Toxku:
I _U_¢
¢_Z )
¢

JIuuug Toku:

KyBBat ko3¢ punenru:

CoOSp=—.
4 z

burra pazaHuHr aKTHB KyBBaTH:
P,=U,-1,-cosg.

Yura pasaHuHI aKTHB KyBBaTH:
P=3P,=3U,-1, c03¢>:\/_3UA 1, cos¢.
Yura asaHuHI peakTUB KyBBaTH:
Q =3U,-1,-sinp=+3U -1, sing.
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YyHku

¢=\/3»'

TU3MMHHMHI Ty/1a KyBBaTH:

S=3U,-1,=3u, -1,

MacajaaJjap

5.1-macana.
Yyaramiiapu 10J11y3 yCyJauaa YJAHTaH reHeparop (paza Ky4JAHUIIMHH TONMHI;
JuHMA KydaaHumu 3808 ra Teur.

5.2 — macana.
I'enepaTtopaunr ¢a3za kywianumm  220B, wucTebMoOa4YH  (a3ajJapHUHT
Kapuuaukiaapu Z, =72, =1, =ry =220m, 7. =, =44om. HeliTpaja cuMAaru TOKHH

TOIINHTI.

5.3 — macaua.
Kywnanmmm U =1256¢ Oyaran y4 ¢a3aam TOK TAapMOFUra Kyluaarnya

KAPIWINKJIAPIH 3ra 0yJIraH HCTebMOJIYNJIAD YJIAHTAH:
e =10om Ba ry, =r., =150m.

B cumaarn cakJjaruy Kyﬁﬂﬁ K€TCa, HCTEBMOJYHIAD KaHjau Ky4wiaHuia
TaAbCUPHUAA KOJUIIUHHA AaHUKJIAHT.

5.4 —macaina.
KyBBatn 4,5 KBT ra teHr yu ¢aszaam 3JekTp ABHrareab 1278 Ky4wJIaHHII OHJIaH
uniaian; @ =0,8. Jlpurarenn yuOypuak ycyauaa YyJaanrad. Jluuus Ba ¢aza

TORKJIAPUHU TOIIMHI.

5.5 —macauia.

Yura FaITAKHHHT aKTUB KapIIWIMKJIapn R=16 oM, MHAYKTHB KapIIMJIUKJIAPH
x =12 om. Yaap 10Jay3 ycy/Juja yJdaHIaH Ba yJjapra y4 (aszanu Ky4iaHui GepuiraH.
burra ¢azanunr aktus KyBBatu Pg=1,2kBT. JIlunus Ba ¢gaza Ky4IaHMIIHUHT aMaJIHi
KHHMATJIapUHH, (a3a TOKMHH, IOKJIAMAHMHI TYJ1a Ba PEaKTHB KYBBATHH AaHMKJIAHT.

5.6 — macauna.

Typr cumum y4 ¢azaam TapMOKHHMHI JHHUS KywilaHumm 220B. YHra yJjaHran
HOTEKHC IOKJAHMIIHUHT Xap Outra d¢a3zaxaru KyBBatu P,=3,8xkBT, P,=2,54KBT,
P.=0,76xBT. HeifTpan cuMaaru TOKHUHT aMaJIuil KHHMATHHYU TOIHUHT.

5.7 —macaina.

TypT cumiun y4 ¢pa3ajaun TApMOKHMHI JUHUA KywiaHumu 3808, yactoracu 50I'u.
YHra mwouaay3 ycyJauaa YJaHraH OKJIaAMaHUHT xap Ourra ¢asaga: A ¢asana
uHAYKTUBJINTH LAo=0,2ru Ba akTtuB Kapmmauru R,=60 om raiarak, B ¢a3ana akTus
kapumiuk Rg =70 om , C ¢a3ana kerma-KeT yJaHraH akTuB Kapmmiauk R.=30 om Ba
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curumu C=40 mx¢ xongeHcatop. Jlunusa Ba ¢a3a TOKJIAPUHU Ba TyJa KYBBATHHU
AHUKJIAHT.

5.8 —macauna.

Yura rypyx 4yriaHma JaMnajaap yu0ypuyak ycyjauaa Murwiran (xap omp ¢gazaga
40 Ta mapaJjses yJaHraH Jiamma, xap Oup Jgamnagaru Toxk 1=0,4 A) Ba JJaMnaHUHT
kywianumu U,=127B yu ¢a3aau Tok Mman6aura yaanran. ®a3za KywWIaHHIIHHUHT Ba
JIMHUSL TOKHMHHHI aMaJIMii KUMMATJIapUHH, TyJa KyBBaTHHM Ba (a3aHUHT
KApPIIM/JINTMHHA AHUKJIAHT.

5.9 — macaua.
U, =220¢ 0y.ica, IMHUSBHI KYYIAHHMIIHA AHHKJIAHT.

5.10 — macana.
Arap U =2206 06y:ca, pazaBuii Ky4IaHMIIHA AHUKJIAHT.

5.11 — macana.
Y4O0ypyakcHMOH YyJIaHraH ABUraTeJHUHr ¢aszaBuit Tokm 10a Oyica, yHHHT
JINHUSIBUH TOKUHYU AHUKJIAHT.

5.12 — macaJjia.

HUcrebMourun ¢ga3ajapuHMHT TYJa KapIIWIATH Z=120M, aKTUB KAPpIIWJIUTH 6 oM.
HcTebMOTYMHUHT AKTHB Ba TyJa KyBBaTjJapu Xxamjaa y Xocua Kuirad dasauap
CHJIKUIIM aHUKJIAHT. McTebMOTYN 10011y3CHMOH yJaHrad Ba U, =2206 .11 TapMOKKa

KYIIMJITAH.

Macaja euumJapu.

5.1- macaJa.

Euum. Y. _ 380 380—2206

\/‘ J3 173

5.2 — macaua.
Eunm. ®da3a toknapu

Is :U—d’:@:lOa I, :U_d;:@:&l_

Z, 22 Z. 44

5.3 — macaua.

Euum. Cakaarnu kyiin6 kerca, AB Ba BC ucrebmosunjiap kerMa-KeT yJaHTaH
Ba U =125¢ kyujaHuumira yjJaHrad 0yaaau.

HUcTebmoruniiapaary Tox.

l g =g = = =ba
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HcTebMOTYWIAPHUHT KHCKMYWIAPAATH Ky4/JIaHUIIL:
U =15l =5-10=506
Ug. =15l =4-15=606
U =U, =1106
5.4 —macaiia.
Eunm. KyBBatn P = J/3Ul cos @ OYJAraHJIMIM Y4yH IBUTATCJHHUHI JJUHUS TOKHU:

L. -
JUcosp 173-127-08
da3a Toxu:
|
)= ~ 28 1484,
\/§ 173

5.5 — macaina.
Evum. 1. @a3aHuHr TyJ1a KapIIMJIUTK:

= JR? +x2 =+/162 +122 =/256 + 144 = 200.

2. ®a3zaHuHTr KyBBaT KO3 Ppuuentu:

COS(DZEZE:O,S.
Z 20
3. ®a3za KyWIaHHMIIH:
U 2
P,=U, -1, -cosp=U —cos¢—z—c03(p

P,-Z, [
1200 - 20 1756
CoS @ 0,8

U, =U, vJ/3=175-/3=3028B.

4. JInHuA Ky4IaHUIIM:

5. ®a3a ToKu:

I, :U—¢:175 =8,8A
Z, 20
6. PeakTuB KyBBaT:
Q¢ =U, I, -sinp=175-8,8-0,6 =9246ap .
7. Tyaa KyBBat:

S=U,-1,=175-88=1540BA.

¢
5.6 — macauna.
Eunm. 1. Xap Ourra azagarn kydianumn:

u Y. _220
NN

=127B.
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Uz
2. @a3zanapaaru TOKJap:
P 108
(I8 =—A=3’8 10 =30A,
U, 127
P 103
IB=_3_2,54 10 — 20A,
U, 127
P -10°
IC:_0_0,27 10 _6A.
U 127

HeliTpan cuMaars TOKHHHI aMajMid KHIAMATHHH BeKTOpP JAHArPpaMMajJaH
Tonamus: | =22A

5.7 — macana.
Edumn. 1. @azanapHuHr Tyjaa KapmnJInKJIapu:

Z, =+/R2 +x2 =/60% +(62,8)* =870m.

bynpa;
X, =27L =2-314-0,2-50 = 62,80m,
Z, =Ry =700m,
Zo =JRZ +x2 =+/30% +80° =854om.
bynpa;

1 1
24C  2.314.50-40.10°°

=800m.

Xc

2. ®a3a Ky4wJIAHHMIIH;

U
u,= - 300 5508,
J3 4B
3. ®a3a Toxkaapu;
U
|A=—ﬂ=§@=z&A,
z, 87
U
|B=—ﬁ=§9=aMA,
Z B



I :U—"’:@:ZS?A.
Z. 854
4. @a3zanaru akTHB KyBBartJiap:
P,=1%-R, =(253)*-60=384Bm,
P,=12-R, =(314)%* - 70=690Bm,
P.=12-R. =(257)*-30=198Bm.
5. ®a3anapaaru peakTuB KyBBaTJIap:
Q, =12x, =(2,53)* -62,8 = 402Bap,
Qg =0,
Q. =12x. =(2,57)* -80=-530Bap.
6. Tyia akTuB KyBBAaT:
P=P, +P; + P, =384+690+198=1272Bm.
7. Tyj1a peakTUB KYBBAart:
Q=0Q, +Q. =402 - 530 =-128Bap.
8. Tyaa KyBBar:

S =\/P2 +Q° =\/(1272)2 +(~128)% =1273BA.

5.8 — macaia.
Euumn. 1. ®a3a KywIaHHIIM JIMHAS KYYJAHUIIATA TEHT, STbHU:

U¢ =U =127B.
2. ®a3a KAPIMIMUJIUTH:
U
R, =—¢=12—7=80M
I¢ 16
| =40-0,4=16A

3. JInHuA TOKHU:
I, =1,-v3=16-/3=277A.
4. Tyaa KyBBaT aKTUB KYBBaTra TeHr 0yJjaaam:
S=P=3-1,-U,=3-16-127 =61xem.

5.9 — macaua.
Euwnm.

U, =U,+/3=220-173=380¢.

5.10 — macaua.
Eunmm.

U :UA —@21276.

* /3 173

5.11 — macauna.
Eunmm.

|, =1,/3=10-17=173a

5.12 — macana.
Evum. ®dazaBuii Ky4JIaHHWII:

U2,

*J3 173
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JIBUraTeJIHMHT JUHUSIBUI TOKH.

U
1, =1, — 127 _106a
Z 12
KyBBart ko3 puuentn
R 6
cosp=—=—=0,5.
T

I[BI/Il"aTeJ'[]:. HCTEBbMOJ KHJIAAUTIaH KyBBaT.
P=43U I, cosp=173-220-10,6-0,5=20206m
I[BI/IFaTeJILHHHI‘ P€aKTUB KyBBaTu:
Q=+/3U I sinp=173-220-10,6 - 0,865 = 35006ap

I[BI/Il"aTe.]'[]:.HHHI‘ TYHOJIMa KyBBaTu:
S =,/P? +Q? =+/2020% + 35007 =40506q .

Texkmmpuu:
S=+3U,1 =173-220-10,6 =40506a.

MycTakij eyul YYYH MacaJjajaap.

1 — macana.

JIunua kywiammmm U =380B Ba wactoracm f =507y 6yaram yu ¢a3a
TAPMOFUAAH OMP XUJI I0KJaMa «IOJY3» yCyJauaa yJaHrad ¢ga3ajgara Ty/ja KapuuJiura
Z =900m Ba unaykTuBIMru L =180m/# ra Tenr.

AKTHUB, PeaKTUB Ba TYJMK KYBBaTHHU, KyBBaT KOI()PUIEHTHHH, JUHHS TOKH Ba
KYWIAHMIIHUHT XaKUKHi KHAMATHHA aHUKJIAHT.

K; U, =220B; 1,=245A; 1, =2,45A; X =36,50m; R =700m; cose =0,778;

P =126Bm; Q =1kBm; S =162kBm.

2 — MacaJjia.
JIuansa kywiannmm U =380B 6yaran y4 ¢asanam Tok TapMorura MHAYKIHOH

neyb yJaHTraH. YHUHT KyBBaT kodd¢uuumentu Co0S¢ =0,8 Ba KyBBatm P =5kBm.

IleyHuHr KH3IMPHII 3JIeMEHTJIApH I0JAY3 cXeMaJaa YJaHraH, xap Oup dazanuur
KAPIINWJIHKJIAPUHHA AHUKJIAHT.

3 — macaja.
®a3za kapumummkiaapu I, =200m, rz =400m, r. =600m Oyaran ucrebMoa4H

daza kywranumm U, =240B 6yaran yu ¢asanu TOK TapMOFUra TYPT CHMJIM I0JIY3

cxemaga yiaanrad. McrebmMouuHUHT ¢aza TOK Japd Ba HOJIMHYHM CHUMIAru TOK
3aHKUPHUHI KYHHAaru X0J1aT/1apy YYYH aHMKJIAHT,

1) 3aHKMP HOpMAaJI MIILIaraHaa:

2) 3anzkupHUHT C daszacuga y3umiamm 0yaranaa;

3) 3am:kupHuHr B Ba C dazanapaa y3uaumm 0yaranjaa:

4) 0apuya XosaT/jap YYyH Macmradga TOK Ba KyWIAHHILIADHHHI BEKTOP

AnarpaMmmacu Ty3uJiCHuH.
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XK: 1, =11A; 1;=6A; I, =4A; | =55A C da3za ysmaranga |, =1, =11A.

4 — macaga.
JInaua kywnammmm U =380B o6yaran yu ¢aszanm Tok TapMoOrura akTuB —

HHIYKTHUB XapaKTepIaru HCTebMOJIYWIAP TYPT CUMJIM I0JI1y3 cXeMaja

yJIaHTaH. YJIApHUHI AKTHB KyBBaTJIapH
P, =3xBm, P, =366xBm, P. =4,4xBm.
KyBBaT Ko3pduumueHTIapH 3Ca TerulLInya cosg, =08, cos ¢, =0,86,
C0S ¢ =0,9Hn Tamkuia taau. Pazanapaarn Ba HOJUHYM CHMArH TOKJAp Xamjaa y4

($azaju 3aHKUPHUHT AKTUB, PEAKTHB Ba TYJa KyBBATJIAPHU AHUKJIAHT:
K1, =17A; 1, =89A; I. =6,6A; P=275kBm Q=417kBap; S =5kBA.

5 — macaJa.
JIuaus kywianumu U =380B 6yaran cummerpuk (azanm reHeparopra iay3

cxeMajia OMPUKTHPWITaH (pa3ajim aCHMMETPUK HUCTEbMOJIYU HEHTPaJ CHMCHU3 yJIaHTaH.
HcrebMOTYMHUHT MKKUTA (a3acujary KywiaHunuiap Oup — OupuUra TeHr:

U, =U_. =237,5B. Yuynun ¢azagaru Kywianum U, Ba HeHTPAIHMHI CHJLKWIIMHH

AHUKJIAHT .
%; U, =195B; U, =30B.
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6-bOb
JEKTP YJIYOB ACBOBJIAPH

Yauain XaToJduKJIapu

Vauam 6y ya4os Ba yiauam ac6o6aapu épaamMmaa Taxpuéa iyam 6uaan GpuiMk
KATTJIAJIUKIAPHA TONUIIIMP.
@DuU3UK KATTAJMKHUHT OepWiraH MHUKIOPHHH KaiTa THKJIAll BOCHUTACHIa
VJI40B Jednsiaau.

Vauam axGopoTH CHIHAJAMHM KY3aTHII Ba 0eBOCHTa y3JaIITHPHIIra
MYJIKAJUIAHTaH BOcHTara yJjadam acooom aeduiaam.

Xap Kanjal YJIYAIUHUHI HATHKACH YJIYAHAETraH KATTAJIMKHMHI XaKUKHM
KuiiMatuaad oup o3 ¢apk kKuwiaau. Karragumksau yia4yad oJMHraH KuiiMaTtu OUJIaH
XaKUKUI KHHMATH opacuaard (papK yJIYalIHUHT MYTJIAK XaTOJUIU AeHUIaau.

A=Ay-A

Bynaa: Ay- KaTTAIMKHMHT Y1420 OJIMHraH KHAMATH; A,-KaTTAJMKHHHT
XaKUKHI KMHMATH; A-MYTJIOK XaTOJIHK.

MyJi0K XaTOJMKHHMHI VJIYAHACTIaH KATTAJIMKHUHI XaKUKMA KHHEMaTura
HUCOATH HUCOUIT XaTOJIUK Jeiiniiaau Ba y (pous opkajan udoaaiaHaam:

AA
= 22.100%
B y 0

X
MyT/0K XaTOJMMKHHUHI ac0OOHMHI MAaKCMMaJ KuiiMaTura HucOaTu
KeJTHPUJITAU XaTOJMK JAeidnaaau.

A
= ——-100%
ﬁk‘&'l A 0

max

Tok Ba KYWIAHWIIHY VJIYAILIL.

JoumMuili TOK 3aHKUPHAA BOJLTMETPHUHI YJI4Yall 4YerapacMHM KeHrauTHpPHII
YUYYH YHUHI 4YyJFaMH OMJAH KeTMa-KeT Kyl OM JIM KyIIMMYa KAapPIIMJIHK YJAHAJHU.
Bynpaii cxemaga yjgaHaéTral KyWIAHHIIHUHT KATTa KUCMHM KyIIMMYa KapIIWIHKKA
TYLIAAHd, YYHKH BOJbTMETPHUHI KAPLIMIMIH KyIIMMYAa KAPLIMJIAKIAH aHYA KHYHMK
oyaanau.

U=l (R\+Ry); U,=LR,

Bynna: U- yauyanaérran kywianum, |, — BoabT™MeTpaan yraérran tok, R, -
KyluM4ya Kapumiauk, U, — BOJAbTMETpP YIYalIuraH KyWIAHHIIMHUHT MAaKCHMAJ
KHHAMAaTH.

BoubTMETPHHMHT Vi4all YerapacuHu KeHrauTHpUII Ko3(ppuueHTu:

U R +R,
UV RV
KymmMya KapmMJIMKHUHT KHHMATH:

R=R\(M-1)
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Kapmmankay viadai .

Kapumiaukau yayamja acocaH TapKajiaraH ycyJ 3aHXKHpP KHCMH yuyH Owm
KOHYHHHH TaJi0UK 3THITaH-aMIIepMeTpP Ba BOJbTMETP yCYJIHAMP.

Oynaa RXx-yiauanaérran kapmmiuk, U-Kywianum TyuryBH, |-KapmmiMkaal
YTYBYH TOK.
By ycya OniaH KapmuMinkHy Yiadanyia 2 Ta cxemajaaH ¢oiiiananui MyMKHH.

l @ Iy l 2

~d O ©

6.1-pacm a) 0)

Arap yayamja Karra aHUK/JIMK Tajaad 3THiIMaca, BOJbTMETP Ba amMIepMerp
KypcaTunuiapu o0yinda Kyiiuaaru ¢papmyJaanan ¢goigasaHuIl MyMKHH.

Karra aHMKIMKIATM KHYMK KAPIIWIMKJIAPHH VJa4Yam YYyH a CXeMajaH
doiinananud,

R, =————, opKajm xuco0/am MyMKHH.

I -U/R,

Bynaa U-BoaTmerpaa yayaHran KywiaHuil, |- ammepMerpaa yJa4yaHraH Tok, Ig-
BOJITMETP KapLUHJIUIH.

0 - cxeMa/laH KATTa KAPIMWJINKJIAPHUHT XaKUKUd KHITMAaTUHU TONMUII MYMKHH.

Uu-Ir
R =—%
I

bynapa U-Boarmerpaa yiayaHran Kywianuu, [- amnepmerpaa ya4aHraH TOK, Ia-

aMnepMeTp KapIuMJIuIru.

Kapmmaukiaapau aHMK  yJa4am  y4yH R R,
y3rapMac TOK KyNpHKJIApPHU KeHI KyJJIaHWIaau.
Onanii KYNPUK cxeMacH pacmaa CD
kypcatwiarad. KynpukHuHr Ompop eakacura
VJI4aHAETraH KAapuIWIMK YJIaHAIH. R, R,
I o |
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Kynpuk xoxjaraH eJKACMHUHI KAPIIMJIWIHM Y3rapuiid yja4aml JUHOTaHAJIUIAATH
TOKHHM KaMaluIura oJiu0 Kejaaau Ba MHAUKATOP HOJIHH KYPCATHIIHU Kepak.

By xoana
R
R, =R =
X 1 R2

KyBBaTHHU Viyani

JlouMuii TOK 3aHKUPHUAATH KyBBaT aMIlepMeTP Ba BOJITMETP €paaMmuaa aHUKAILI
MYMKHH.

P=U-Il

Yu ¢azaaum y4 YTKa3ruwWid 3aHKUpPAa KyBBAaTHHM Yi4yalia BoOJTMETPAAH
doiinananunnanm.

P=3P1:3U4,|¢,COS(0

Y4 pazanm yu yTKasruwin 3aHKUPAA KyYJIAHHII OMpP XM €KM Xap XU OyJaranaa
AKTHB KaPIIWIHK HKKUTAa BOJTMETP OPKAJIH Y I4YaHAAHU.

P=P+ P,

By epaa P, Ba P, OuprHYM Ba HKKHHYY BOJTMETPHUHI KYpCATHIIN.

P1:UAc|AC0S(01

P2: UBclBCOS(pz

bup xua oki1amana

P1=U1,C0s(30%¢)

P,= U1 7C0s(30%¢)

Yu ¢azaam TYPT YTKA3rHY/IM 3aHKHPAA AKTHB KAPIMIWJIMK Y4 BaTTMeTpPJIM
yeyJaaaH ¢pouaaaaHuIaau.

P=P+ P>+ P3

DIEKTP DHEPrusiCHHMA VIdam

bup ¢a3zanu y3rapyB4yaH TOK 3JIEKTP JHEPrUSICHHU MHAYKLIHMOH JIEKTP CYETYHUIH
épaamMuaa yiadaHaau.

W=CN

0y epaa: W-tapmokaa capd 0yJran sHeprusi;

C — cUeTYMKHUHT XaKUKUIi qoumuiicu; N — cueTYMK JMCKUHUHT alJIaHUII COHH.

Cuerumk xco0Ji1aran sHeprust

W=C,,uN

oy epaa: C,,, — CYETYMKHMHI HOMHMHAJ JAOMMHIiCH, THHU CUYETYUK JAUCKH OHUP
MapTa ailJIaHraHJAa CAHAII MeXaHU3MM KAl KWJIMHIaH MUKIOPH.

Cuon Ba C — JoMMHHJIAPUHU OMJITaH X012 CYETYMKHHMHI HHUCOMI XATOJMTHHH
AHUKJIAII MyYMKHH:

B=W*-W)/W =[(C__-C)/C]L00%

CYeTYMKHUHT TYFpujaam KO3 GpuuueHTu

K=W/W=CN (CH()MN):C/CHOM
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MacaJjaaJjap

6.1-macana. BoarmerpHunr yauam derapacu 30 B, anukiauk cundu 0,5.
acOOOHMHI 3HI KaTTa MYTJIOK, 5 Ba 15 BOJAT HyKTajnapuaaru HUcOMH XaTOJHKJIAPHH
AHMKJIAHT.

6.2-macajia. Yauam verapacu 300 MA 6§JraH MHUIHAMIIEPMETPHHHT HIKAJIACH
150 oOoyammra sra. Hamynaim ac6o0 oxuprm Oyammaa 300,3 MA HuM KypcaTam.
AcOOOHUHT aHUKJIall CHH(UHY TONMHT.

6.3-macana. Mukm kKapmmiaurd Ra=0,5 oM O6yaran amMmepMeTpHHHI YJdaml
yerapacuHu myHT épaamuaa 50 mapra kenraiitupui kepak. HIyHTAa Ky4JIaHUIIHUHT
Ty Uy=75 mB 6yaaau.

KyitugarnjapHu aHMKJIAHT

- IIYHTHUHI KAPUIWJIWIH;

- acOOOHHMHI TY.J1a OFUII TOKH;

-  KeHraiTHPWJITaH Yerapajaa TOKHUHI MaKCMMAaJ KUiiMaTH.

6.4-macaja. AMnepMAaTpHUHI Kapmmiura Ra=15 om, yiauam 4verapacu 60 A,
TAlIKM IYHTHUHr Kapmmwmmra R,;=0,005 Om. AcO000HMHI Ty/1a OFMIN TOKHMHH
AHUKJIAHT.

6.5-macana. DyIeKTpPOAUHAMUK THU3UM BOJTMeTPUHHUHI Yia4yam 4verapacu U,=300
Ba Kapuwinra Ry=30 kOm. Illy BoarmerpHuHr yiauam yerapacuuu U=1500 BosTtraya
KeHrautupum Kepak. Kyiingarnjiapuu aHuKJ/IaHr

- KYIIMM4a KAPpIWIMKHUHT KUIMATH;

- aC0CaH Ba KEHraTHPW/ITaH 4Yerapajapiaa BOJTMETP HMCTebMOJ KWJIAAUTAH
MaKCHUMaJ KyBBaTH.

6.6-macana. BoarMmerp Ba amnepMeTpHuHT Viauyam yerapanapu U=15 B, =05 A,
anuk cuHduapu 0,5 (Boarmerp yuyH) Ba 1,0 — ammepmerp yuyH. Kapmmiukxu
ymuaranga soarmerp U=12 B, ammepmerp 1=0,25 A kypcarammiap. Yiuanaérran
KAPIMJINK KHAMATHHHHT MAKCHMAJI MYTJIOK Ba HUCOMH XaTOJIMKJIAPHU AHUKJIAHT.

6.7-macaja. DJIeKTp IHepPrus yayarny Kyiuaara nacnopt KypcaTku4japura jra:
kywianum U=120 B, Tok I=10 A, 1 kBt-c — 625 aiinannuuiap (kBt ¢ kujioBarr-coar),
yruarngHuHr rapaumm 10 munyrtaa 450 mapra aisanaan.

VAYarugHuHT JOUMHIiCH BA IOKJAHHUITHUHT KyBBATHHH AHUKJIAHT.

MacajgajJapHHHT eduMJIapu

6.1-macaJa.

Eunnr:

1. AcOOOHMHI IHI KATTA MYTJIAK XaTOJUIH:
A1=0,5%-30=0,15 B.

2. HucOwuii xaToaukaap:

5 BOJIT HYKTa y4yH

B, :AU_M:%.]_OO%:?,%

15 BoJIT HYKTa YyYyH

B, = AUy :%100%:1%
U 1

6.2-macaJa.
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Evum:
1. AcO0OOHMHI MYTJIAaK XaTOJUIH:
Al=14-1,=300,3-300=0,3 mA
2. aHMKJAI CHH(pU:
p= Al -100 = 03 -100% = 0,2%
150 150
ByHaa |; — TOKHUHTI JJIMaHraH KHiiMaTH,

|, — TOKHHHI XaKHMKHIl KHAMAaTH.

6.3-macaJa.
Eunm:
1. HIyHTHMHT KapIIMJIUTH:

R, = - 9% _ 40100 o
n-1 50-1

2. KeHFaﬁTHpHJ’IFaH yerapajia TOKHUHI MaAaKCUMaAJI KMMMaTH:

-3

I, _Uw :75 10 _754

R, 00102
3. AcCOOOHMHI TYJIa OFUII TOKH:
I, zl—M:E:OJSA

n 50
6.4-macaua.
Eunnn:
1. yayam yerapacMHH KeHraiTupum Ko3gpQpuuneHTHHN TONAMU3:

Ry . R,
oy =—— éxu n-1l=——=

n-1 R

n= Ry +1= 15 +1=3001
R, 0,005

2. AcOOOHMHT TYJa OFMII TOKH:
I, =I—M:E=O,OZA

n 3001
6.5-macaua.
Eunm:
1. Yiauam yerapacuHu KeHrauTHpUII KO3(pPUIHeHTH:

_ U 1500 _ 5
U, 300

2. Kymmmua Kapum/iuk KuiMaTu:

R«=R\(m-1)=30(5-1)=120 kOm

3. Boarmerpuunr 300-1500 BoaTAM Jayam Yerapajapuaard HCTebMOJI
KHJIAJUTaH KyBBaT:

5 _U; 300° 9-10°
'R, 3.10* 3.10*
u? 15002

"R, +R, 15-10°

2

71



YyHKwu,

2
P=IU :EU :U— em
R R

6.6-macaJia.
Eunm:
1. KapumiMKHUHT KMAMATH:
U2,
I 0,25

2. BoarmeTp Ba aMIepMeTPHHHI MAKCHMAJ MYTJIAK XaTOJTUKIAPH
AUmax=0,5%-15=0,075 B.
Almax=1%-0,5=0,05 A.
3. KapmmJiMkHMHI MaKCHMAJ KUIMaTH:
~U+AUmax  12+0,075

. _ 493 Om
| —Almax _ 0,25-0,005

4. HwucOunii XaToJauk:

B= RX"‘aFXQ—_RX-mO% _ %548-100% —2,7%

X

6.7-macaJa.
Euunr:
1. YiaYamHuHT HOMHHAJ JOMMHUHCH:

K= W = 1000- 3600 =5760 Bm-claiin
N, 625

2. IOxknaHnIHMHT KyBBaTH Kyiingaru udoaagad Tonamms:
Pt=KN

P=m:@:4320 em
t 600

t=60 mun-60=600 cex
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MycTaKijI e4MIll YYVH Macajaajaap.

1-macaua.
Pacmaarn qu3Ma oyitnua ~
aMIepMeTp Ba BOJTMETP YCYyJu OWJIaH l} !1_//

KAPIIWINK YJIYaHMOKAA. AMIepmeTp
Ba BOJITMETP KypcaTKu4Jjapu

KyHHaarnga: G)
U=4,8B, 1=0,15A. AcGoGHUHT Ry

aHUKIUK cuHGu 1,0 ra Tenr Ba yayam T T
opamurn  Ip=250 ™A, Upp=7,5B.

Vauanaérran KApIIWINK Ba
yadamHuHr  a0coroT Ba  HHCOMH

[x]

XaTOJUKJIAPUHA aHUKJIAHT .

R -R
K: Rx=32 OM, AUnax=0,075B, Almax=2,5MA=0,0025A. % -100% = 3,28%

X

2-MacaJjia. JDJIeKTp dHeprusi cYeTYMTHHUHT nmacnoptuaa: 220B, 10A, 1kBrt-4-640
AUCK allIaHUIIM OepHJIraH. Arap TOKHUHI Ba KYWIAHMIIHMHT HOMUHAJ Kuiimatuaa 10
MHUHYTAa 236 ailiianran 0yjca, CYETYHUKHMHI HHCOMH XAaTOJMIH Ba TYFpWJIall
K03} PUUMEHTUHH TOMHUHT.

K: K=0,995; p=0,444%

3-macana. VYoauam wverapacm 10-20-30-75-100A 6y.iran  MarHHTO3JIEeKTPHK
cHUCTeMaJaru aMmnepMeTpHUHI mkajdacuHuHr 100 ta Oyaunmacu Oop. AcOOOHMHT
O0apua Oepumiirad yja4am 4erapajapy y4yH Ce3rHPJIMIM XaMmAa IIKaJa 0y IHHMACHHUHT
AOMMHUIICMHU AHUKJIAHT.

XK: c=1; 0,75; 0,3; 0,2; 0,1A.

4-macauga.

DuekTp TapMoFuHMHT Kywianumm U=380 B 6yau0, yHu yayam ydyH HOMMHAJ
Kywianumu 250 B 0yiaran MKKuTa BOITMETP KeTMA-KeT YJaHAu. BoaTMeTpHUHT HYKH
KApIMJIHKJIApU

rv1=46000 Om, r\>=30000 Om.

K: U;=230 B; U,=150 B;

5-macana. BoarmMerpHuHr HoMuHaJd KywiaHumM Ug,,,=250B, aHuKIMK KiIaccu
2,5. Boarmerp 50, 100, 150, 200, 250 BoAT KyWIAHMUIUIAPHH VJIYaranaaru HUcCOMi
XaTOJIMTHHU AHUKJ1A0, YHMHT YI9alIH XaKu/Aa XyJi0ca OepuHT.

6-macaja. AHUK/IUK Kiaaccu 1,5 0Yiran 31eKTpoaIMHAMUK BOJITMETP mKajgacu 250
BOJITra JapaxanaHrad. 127 Ba 220 BoJAT KYWIAHHIIAA BOJTMETPHHMHI YJI4all
XaTOJIMTHHU AHUKJIAHT.

XK: 2,950/0

7-macaga. Hcrebmosumiap yjaHa Oopran capu 3aH:KMpaaru Tok optud 17
ammepra eTaM. YHH VJia4am yY4YyH HomMuHaia1 Toku 10 a pan OyaraH HMKKHTa
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aMIepMeTpHH MNapajuiesl yJamra TYFPH KeJagu. AMIIEPMETPJAPHUHT HYKH
Kapmmiaukiaapu  ra=0,064 Om, 1s=0,08 Om. Xap Kaiichu aMIepMeTPHUHI
KYPCATMIINHUA AHUKJIA0, YTAPHUHT IOKJIAHUIIM XaKHIA XyJ10ca OEpUHT.

K: 1a1=7,55A, 1n=9,44A.

8-Macana. DJIEKTPOMATHUT CHCTEMAJaru BOJTMETPHUHI HMYKH KaPUIWJIUTH
rv=20000 OM, HoMHHAJ KyWwIaHUIIH Uyo,=380B. BoJTMeTpHUHT {iyaimn yerapacuHu
600 BosTra OomMPHII YYYH Kepak OyJraH KymmM4ya KAPIIWINKHUHI KUNMATHHH
AHUKJIAHT.
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7-bOBb
TPAHC®OPMATOPJIAP

bup dazaau TpanchopmaropJiap

Bup xna yacrorajm y3rapyB4aH TOK KyWIAHHIINHUHT KHIMATHHHU Y3rapTupuod
0epyBYM JIEKTPOCTATHUK anmapar TpaHncpopmMarop aeluiaam.

Tpancpopmarop Ourra ypamuaarnm DIOK HuHr ammiauryga KuiimaTtu
E,, =w-®,,, amaimii KHIIMaTH.
_ Ev :a)'¢|v| :27Zf¢|v|
Joo 2o 2
BupaamMun Ba uKkkmiaamMuum uyaramiap ypamiaap conm W; Ba W; TeHr.
Yyaramaapaaru amaani JI0OKaap:

E

— 4,44 @, -f

E, =4,44W, fQ,,
E, =444V, f®,,
Bupaamun Ba uxkkuinamum yyaramiaap JHOKuapHuHr éku ypamiap COHUHUHT
Oup-oupura Huco6atu TpanchopmMaTopHuHr Tpanchopmanusiaam kodpduuuenTn
nennIaau:

5 _W

E, W,
ToxkJsiap TeHrIamacu Kyiiugarnua

W
_ 2
IX=1+1,—=
3
oyuaa ly- TpamchopMATOPHHMHI caJT HOLIam TOoku, |, Ba |, Oupaamum Ba
9
HKKWJIAMYH YYJFAMH/IATH YPamJiap COHUIa TeCKAPU MPONOPIHOHA.
L _W,
I 2 Wl
TpancdopmaTop HCTeBbMOMYUTA y3aTaéTran P, KyBBaTHHHI MaHOaJaH 0/1aéTran
P; KyBBaTura Hucoatu rpanchopMaTopHuHr goigaau nm Ko3GpGuiuueHTH AeinIaam:

n="L2 1000

1
6KH
P, 1 Py+P,,+P,
P,+Py,+P,, +P, P,+Py,+P,, +P,

P2
="

bynna: P,- tpancopMaTrop HCTebMOJ OKIAMACHHHMHI aKTHB KyBBatu; Pi-
TAPMOKAAH TPaHCHOPMATOPHUHT OMPJIAMYH YYJIFaMHUIra KeJyBUM aKTHUB KyBBAarT;

P, Ba P KuUCKa TyTallyB Ba €0aT HULIAINAArd KyBBaT ucpogu; P; Ba P,)-
OMpJIaM4M Ba MKKWJIAMYH YYJFaMIary 3Heprust ucpogu;
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Xap kanaail wkjaamagara @.u.K. Kyinaara (popmyJia OpKaJIu aHUKJIA MYMKHUH:

_ BSiom - COS @,
BSuom -COS@, + P+ B°P

- I0OKJ1aMa KO3(ppuumenTH;

n

I,

Oy epna: [ =

HOM
Stom =Yihom - lihow —TVIIHMK KyBBat, COS (), -MKKHJIAM4YH YyJFaMIard KyBBaT
K03(pPpuumeHr.

MacajaaJjap

7.1-macana. TpancgopMaTOPHUHT aMaJIMii MATHUT OKHMH
c])=2x10'3 Bo, Tox wacroracu f=50I'y Ba wuxkkuiaamum uyaramgarn I.JO.K
E>,=220B.

HNxxnjaaMuu 4yIFaMHMHT YpaMJapu COHUHU AaHUKJIAHT.

7.2-macaja. TpanchopMaTOpHUHT OMpJIAMYH YyaraMura 0epuiran y3rapyBuyaH
TOK Kywianumu U=220B, 4acroracu f=50I'y. TpauncdopmaTop V3aruHHHI AKTHB
KecuM 1o3acu S=7,6 CMZ, MArHUT MHAYKUUSHUHT aMILIMTYyaa Kuimatu Bm=0,95 man,
UKKWIamMyu uyaram ypamiaapu couum W=40. Tpaunchopmauus kodpPuIIHEeHTHHH
AHUKJIAHT.

7.3-macama. KyBBatu S =15kB-A o0yaran TpaHchoOpMATOPHMHT OHpPJIaAMYH
yyaramu Kywianumu U=3B noumuii TOk TapMOFura yJjanran. bynaa amnepMerpHuHr
kypcatummm 1=25A. Keiinn tpancopmarop kywianumm 220B Ba uactroracu 50 Iy
OyJaran y3rapyBuyaH TOK TapMOFUra yJaHau. ByHaa cajar opumjaa aMnpeMeTpHUHT
kypcatumm 1=6A, Barrmerpunku P.=90 ¢m. Uxkuiamuu uyaramaa kydianum U,=36
B. Bupiamuu Ba MKKWJIaAM4H 4yyiaramaara ucpoduiap 6up-oupura tenr: cose =0,9.

KyiingarnjiapHu aHUKJIAHT
* OUpJaMYHU YYJFAMHUHI AKTUB KAPIIMJIUIH;
* OMpJaMy4u YYJIFAMHUHI TYJa Ba MHAYKTHB KapIIHJINKJIAPH;

* ¢oiigaau um KOIPPUIHEHTH.

7.4-macana TpanchopmaTopaapHUHT CAJT IOPUIIKAA OUPIAMYH YYJIFAMHUHT
kywiannmu U;=220B, tok 1:=1.2 A, ucpodaapu P.=150 Bm.

Caar HOPpUIIIAru pecaKTUB KAPIIHJIUKHA aHUKJIAHT.

7.5-macaJja. Yu ¢azanau tpancpopmarop ypamiaapu conn W;=1836 Ba W,=135.
OMpJaM4u YyIFAMHMHT JUHUA Kywianumm U1=300 B. Tpandopmartop uyaramiaapu
10aay3-10ay3 (Y/Y) Ba wany3-yudypuak (Y/A) ycyauaa yaanranaa tpanchopmanus
K03 PUIHEHTH Ba UKKUJIAMYH KYYWIAHUNLIAPUHA aHUKJIAHT.
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7.6-macana. Yu ¢a3zanu tpanchopMaTop KyHnaarn KarTajJuKJIapra ra: HOMHHAJ

KyBBaT S, =1000 kB-A, 6upjaMuu Ba HKKHJIAMYH YyIFaMiIap Ky4JIaHUIIH

U;4=10kB Ba U,4=400B, y3akHuHr KecuMm 103acu Q=450 C‘.MZ, MArHUT UHAYKUUSHUHT
aMIIMTyaa Kuitmatu By=1,5 Txa, tok yacroracu =50 I'y. daexrp sueprust ucpopu?
V3akna Py=2,45 kem, uyaramaapaa 3ca P,=12,2 kem. UcTebMOJTYHHUHT KyBBATH
P>=810 xem, KyBBaT Ko3(ppuumenTu cos@, =0,9. UyrramiaapHun OUPUKTHPHII yCYJIH

% (y40ypuak-10J11y3).

Kyiiugarnjapum aHMKJIaHT

1.bupiaaMum Ba HKKHJIAMYH 1yJFaMiIapaard XaKuKMii TokJap.
2.Uyaram ypamiiapu COHH.
3.XaKuKMii BA HOMUHAJ IOKJIAHHILIApra MyBopuK ¢oiigaau um ko3GpPpuuueHTu.

7.7-macana. TM-100/10 tunmuaaru y4 ¢aszaiau TpaHchpopMAaTOPHHHT MACOPTH/IA
KYHHIAard TEXHUKABUH MabJIyMOTJIAp KYPCATHJITAH:

HOMHHAJ TyJ1a KyBBaTH S, =100kB- A, rokopu kywianumm Uiom=10 KB;

Mact xywiannmm Uopov=0,4 kB;
CAIT MILIAHTAHAATH KyBBaT ucpodu (HOMHHA KywiaHumjaa) Pp=365 B;

KHCKa TyTauryBaaru KyBBaT ucpopu Py 7=1970 Bm, KMCKa TyTallyB Ky4JIaHHIIN
Uk 7=4,5% (HoMHHAJI Ky4JIAHHIITa HUCOATAH);

yyaraMJIapHu OMPUKTHPHUII YCYJIH % -12.

Kyiiugarujapuu aHMKJIAHT.

1.Tpanchopmanus ko3ppuuuentu K;

2.bupaaMyn Ba HKKHJIAMYH4 YyJIFaMiIapAaru HOMHHAJ TOKJIAp;

3. TpanchopmaTop Yy IraMJapUHUHT KHCMJIAPAATH Ky4JIaHW LI

4. TpancopMaTop 4YyJIFaMJIAPHHUHT HOMHHAJ TOKHMIa TYFPH KeJIraH aKTHB
KapLINJIHKJIAPH;

5.Tpancdopmaropuunr KyBBaT ko3¢duumentn cosgp, =08 0yaud (roxkaaHum

AKTHB-UHAYKTHB XapakTepra jra),okjaam kodgpduuuentun £ =0,25 05 0,75 Ba 1

Oyarangaru um ko3 puuuentaapu;
6.KyBBaT kod(p¢punuentu Ccos@, =0,8 0yaud, okIamm HOMHHAJ OYJranaa

(£ =1) xywranum AU HHHT y3rapumm.
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MacaJaJapHHHT e4uMJIApH.

7.1-macaJa.

Euynm. MaraHuT OKUMHHMHT alIMJIMTY1a KAAMaTH

@, =J2=2-10°-\2=282-10"°B6

1. NxxuniaamMun 4yJIFAMHUHT YpaMiiap COHU KyiMIarn4a aHuKJIaHaIu:
E,=444f W, -®_
E, 220 ypam.

=350

2

T 44410, 4,44.50-2,82-107
7.2-macaJa.

Eunm. 1. Kyiiugaru TeHrjiaMmajgalH MarHuT OKUMHHUHT AaMIUIUTY1a KAAMATHHA
TOIAMHU3.

@, =B, -S

oynga: S=7,6 em?=7,6x10"m? -y3aKHHHI aKTHB KeCMM lo3acu. Xap Kanaai
TpaHchopMaTOpAa V3aKHUHI XAKMKUI KecuM Io3acuaan taxmuHan 10% u yma
Y3aKHUHT NYJAT TYHYKAJAPHUHT H30JIAIUSICHIAH HOOpaT:
@, =095-7,6-10*=7,32-10"B6
2. Uxkxkuaamum gyaramuuar J.JO.K:
E,=4,44f W, -®,, =4,44-50-40-7,32-10" =6,58

3. Tpanchopmanus kodpPpuuuenTu:
K = £ = 220 =344
E, 65

oynna: £, =U, =220B
7.3-macaia.

Eunm. 1. Om KoHYHHM 0yiiM4a OMpJIaM4u 4YJIFAMHUHT AKTUB KAPIIMJIUTHHH

TOImaMu3:
R =2-2_012 On
| 25

2. bupjaaM4n 4yIFAMHHMHT y3rapyB4aH TOKKA KypcaTaéTral TyJja Kapamiura

2, -91_220 556
I, 6

3. bupjaaMyu 4yJaFraMJIapHUHT HHAYKTHB KApIIWJIUIH:

X, =427 —R? =./(36,6) — (0,12)? =36,59 OM

4. TpancgopMaTOPHHUHI CAJIT PULIIATH OMpPJIaM4M YyJaraM ucpodu:

P=12.R=62-012=4,3 Bm
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5. V3akaaru KyBBat ucpodmu:

P;=P.P1,=90-4,3=85,7 Bm
DJIeKTp Hcpo(Jiap KaM OyJraHu y4yH yjaap xucoOra ojuHmaiiam Ba Py=P. ne0
XHCO0JIaHAM.

6. BupaaMuy 4yJIFAMHMHT HOMUHAJ TOKHH:

Iy = S—H = 15000 =857 A
U, 220
7. TpanchopMATOPHHUHT HOMMHAJ IOKJIAHUIIAA OMPJIAMYH YYJIFAMHUHT JIEKTP

ucpodu:

P, =12 -R=(62,7)"-012=472 Bm
8. MacananuHr maptu Oyiiuya OuUpJaM4d Ba HKKWIAMYH 4YyJFamiapaaru
3j1eKTp ucpoduiapu Oup-Oupura teHr: P;p=Py. lllynunr y4yyn tpancopmaropaaru
ucpodiap HUFUHIUCH:

XP=Py + Py, +P, =472+472+90=1034 Bm

9. HomunaJ 1okj1aMa 0MJ1aH IOKJIAHraH TpaHcGopMaTOpHUHT (oiiaanu uin
k03P punmenTu:
_ P -XP S, -cosp, —ZP 15000-0,9-1034

= 0,902
P, S,, -C0S @, 15000-0,9

Ny

7.4-macana.

1.bupaamMum 4§IFAMHUHT AKTHB KapUINJIUTHU:

=Fe _ 10 1042 o
127 (L2)

c

2.bupaaMyuu YYJIFAMHUHT TYJ1a KAPIIUJIUTH:

7,=91 220 _1g33 0oy
1, 12

3. TpancgopMaTOPHUHT CAJT WPHUIIATH PEAKTUB KAPIIMJIUTH:

X, =,/Z2 —R? =/1833-104,2? =151 Owm

7.5-macana
Eunmm.

1.Yyaramiaap 101y3-10J11y3 yCyJau/1a yJIaHTraH.
Tpanchopmanus kodpdunuenTn:
W, 1836

=1 —136
Wow, 135
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Nxxuniaamun yyaraMaard Ky4JaHuII:
W, U
—1="1-136
W2 U 2

U, —MZZZO B

*"136 136
2.YyaraMHUHT 10JIYy3-yuOypuak ycyiauaa ynaanran. Bynaa tpanchopmaunus

Jemak:

K03 PpuumenTn J3 MapTa Kynasau:

Ky, -3. Ky, =/3-136=235
NxxuniaamMum 4yjaraMaarda Ky4JIaHUII:
&=23,5 U, =i=M=127 B
U, 235 235
7.6-macaJa.
Eunm.

1. Yyaramaaru Tokaap:
S, -1000 1000-1000
S, =~3-1,,-U,.: 0 l,, =-H = =5

1, = S, -1000 _1000-1000 _ 1445 A

J3-U,, 173-400
2. TpaHchopMaTOPHUHT IOKJIaMa-KOIPPuUHEHTH:

K, =Py, 005, =810/1000-09=09

3.Uyaramuapaaru XakMKHii I0KJIaHUIIIATH TOKJIAp:

I, =K, -1, =09-58=52 A,

o —

I, =K, -1,, =09-1445=1300 A

4.Yyaramiaapaaru Ky4wIaHUILIAP TYIIMIIHA XMco0ra oJMHMAaca:
-Oupaamuu uyaramMHuHr ¢gasza J.J0.K

E. =U,, =10000 B
- HKKHJIaM4H 9yaraMHuHT ¢aza J.JO.K

E,, ~U,, /J§=400/\/§ =230 B

S5.YyaraMHUHT YpamJiap COHM KYHMUIAru TEHIJIaMaJdaH TONMJIaau:

E

Ly = 4441 W, - @

m!

®, =B, -Q=15-450-10" =67,5-10° B6
Jemak:
E,, =444-50-W, -67,5-10°
W, = E,, /4,44.50-67,5-10° =10000/4,44-50-67,5-10"° = 667
%_i W :Wl'Equ 667 -230

=W, = =153
W, E, E, 10000

¢ ¢
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6. Tpanchopmaropuunr ¢oiigaan um Ko3pPuIUeHTIApH:

-HOMHHAJ OKJAaHUIIAA,
S, cosg, 1000-0,9

N, = = =98,4%
S, cosg, + Py +P, 1000-0,9+2,45+12,2
XAKUKUH IOKJIAHUINIAS
y = K, -S, -cosep, _ 0,9-1000-0,9 _ 985%
K,:S,-cosep,+PR, +P, 09-1000-09+2,45+12,2
7.6-macaJa.

1. Eunm. Tpanchopmanus kod3ppuumneHT.

K — UlHOM _ 10 25

U 2HOM 04
2.Yyaramiiapaara TokJaap
3 100
liow == —= =578 A
1HOM \/§ . UlHOM \/§ lO
lohom = o 100 =1445 A

) \/§'U2H0M ) \/§'0'4

3.Tpanchopmarop caar wunuiaranga ¢asa YyJFaMJIAPUHUHT KHCMJIAPUAATH
KYYWIAHMIIHU:

~ Ujow 10000
SR RN
u, .= Ustom _ @

RN TN
4. YyaraMJIapHUHT AKTUB KApIIMJIUKJIAPH.

TpanchopMaTopHUHI KHCKAa TyTallyB NaiTuAard KyBBaT HCpopH HKKajla
YyJIFaMJIAPHUHT KYBBAaT HCPO(Iapy HHFUHAUCHIA TEHI:

U =5788 B

=231 B

2 2
Py =3 lijou +3:1 - Lo
Kucka TyramyB Taxxpudacu BaKTHIA 9yJIFaMiIapaaH HOMMHAJ TOK OKUO yraau.
HIyHuHT y4yH.
2 2
31 lijom =315 Lyyow

Y xosxa Oupaamyuu 4yJraM y4yH

31, 1oy =PKT/2, OyHOan I’1=F>;'T2
' 2,3 Iiom
Hemak,
1970 _ 1970 ~983 Om

r, =
' 2.3.578% 2004
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YUyaraMJIapHUHT  JIeKTP KapIIWJIWIU  TeMmmeparypara OofjauK  0yJjuo0,
TpaHcGopMaTOp CANT MILIANIAH HOMHHAJI IOKJIAHUIITA YTranjaa y3rapaam.

5. TpaHcOpMATOPHHUHI IOKOPHAA KypCcaTHW/JIraH KyBBaT Ko3((puuueHTH Ba
wKJIaHum kodguunentiaapra moc ¢oiaanu U KodpPuuueHTIapu KyHugaruya
AHUKJIAHAIU:

B - Som -COSp .

B-Siom COS@, +P, + 7P’
0,25-100-10°-0,5

= - 0,9790
Tozs 0,25-100-10° -0,8 + 365+ 0,252 - 1970

0.50-100-10°-0,8

77:

Mo,50 = 3 =0,9760;
’ 0,50-100-10° -0,8+365+0,50+1970
0,75-100-10%.0,8
Mozs = 3 5 =0,9760;
0,75-100-10° -0,8 +365+ 0,75 -1970
3
" 1-100-10°-0,8 09716

©1-100-10%-0,8 +365+12 -1970
Opnatna, TpancdopMmaTop uyaramjapuaaru KyBBaT mucpogu Owiaan mnyaar

y3akgaru  KyBBaT  HCpodH  TeHIVIAIUTAHJArdH  OKJIAaHUII Ko duumeHTHaa

TpanchopMaTOpHUHT Goigaau nm KO3 GuIueHTH MaKcuMaJs 0yaaau:

2 _
ﬂ PK.T. - PH
Y xos11a M3JIAaHAETIaH ONITHMAJ IOKJIAHUII KO3 PUIHEHTH:

P, [365
P P, 1970

MycTaKuJ eYrIl YYYH Macajajaap

1-macana. bup d¢a3aiqm TpaHCPOPMATOPHUHI MAKCHMAJ MArHuT OKHUMH
@, =12-10"Bs6 .

Yyaramaapuuur ypamaap coun terunuinya W;=1000 Ba W,=100A. Arap TapmoK
TOKHHHMHT YacTtotacu f=50I'y G6ynca, TpancopMaTOPHUHT GHPIAMYH Ba MKKHJIAMYH
YyJaFamJapuaa MArHUT OKMM MHAYKLIHSUIAHTAH 3JIeKTP KOPUTYBYM KYY MHUKIOPJApH

Ba TPAHC(POPMATOPHUHT TpaHcPhopMauud KOIPPUUMEHTHHH AHUKJIAHT.
K: E1=266,4; E,=23,4B; K=16

2-macana. Tyaa kyBBatu Spom=2K BA 6yaran TpancgopmaTop 4yaraMIapuHUHT
Kywiannmiapu terunuinya Ui;om=800 B. TpanchopmMaTOpHUHI MaKCHMaJI MarHuT

okumMu @,, =22,5x10" B6. BupjaM4u Ba MKKHJIAMYH YYJIFAMIADHHUHT HOMHHMHAJ
TOKJIAPH, YpamJjiap COHU Ba TYJ1a KAPIIWIMKJIAPHHA AHUKJIAHT.

K 14=25A; Ly=20A; W.=1600; W,=200; Z;=320 Om; Z>=50m
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3-macana. Kyn uyaramum tpanchopmaropuunr 220 B ra myskajJIaHraH
oupaamuu uyaramMHuHr Vpamaap coum W31=1100. Hxkkuiaamuum uyaramiapaaH
Terunuiuya 6B,24B Ba kywianuuuiap ojuHaau. Wy ugyaramuapHuHr ypamiap
COHMHHU AHUKJIAHT.

xK: W2:30; W32120; W1:600

4- macana. TapMok KywIlaHMIIM HKKHTa TpaHcdopmarop épaamuaa 3000
BoabTAaH 400 Boabrraya mnacaiitupuiaau. Cyarpa 400 Boaraan 40 BoJurraya
nacanTupuwIIN.

TpanchopmaropiaapHuHr ¢oigaau M KOIQPGUUUEHTIAPH  Teruuuimya

17, =085 6a 1n,=0,6 HUxkknnuu TpanchopMaTopaaH HCTebMOJ] KUJIHHAETTAaH AKTHB

KyBBaT p=5,1 kBt 0ysca, OupuHYH TPAHCHOPMATOPHUHI KMPHUII TOMOHJATHM AKTHUB
KYBBATHHU AHUKJIAHT,
K: P1=10 kem

5-macama. UyaramuapHuHr yjaanum cxemacu Y/Y Gyaran yu azainm
TpaHchopMaTop OUpJIaAMYM YYIFAMHUHI JUHUA Kywianumu U;,=380B, ukkujiamMmumn
yyaram JuHus Kywiannmm U;;p=220 B, TpancdpmaTop 4UyaraMiIapMHMHT YJIaHHII
cxeMaJiapm:

1) ) A/A 2) Y/A 3) A/Y OyJaranga, HMKKHJIAMYM  YYJFAMHHHT  JIMHUS

KYWIAHMILIAPDUHU aHUKJIaHT. 2K: 380/220 B 6ynanu.

6-macaina. bupaamunm uyaramiaum U;=220B kywianumra MyJoKavIaHraH
aBrorpancdopmaropHunr ypamiap couu W1=880. Ukkuaamun uyaramaaun 110B; 55B;
36B; 12B xky4JaHUII OJIMII YYYH HeYAHYU YpamJjapaaH CYHI YHKKAHJIAPHU YUKAPHUII
Kepak?

K: W,=440. 220. 144 Ba 48

7-macaya. TpanchopmaTopHuHr Oupaamum yyaramu N, =11000 ypamaan udopar

0yamuo, y 220 B xywianmra yjaanrad. Ukkwiamum ypam Kapumyuru I0m 0yaud,
YyUKaéTran KywiaHum 3B Ba Tok Kyuu 2 ammep 0yjca, HKKHJIAMYU 4yJFamaaru
ypamJiap COHMHM TOIHHI.

K: n,=250
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8- BOb
ACHHXPOH BA CUHXPOH MAILINMHAJIAP

PoTopHMHI aiiJIaHMII TE3JIMIH CTATOP MATHUT MAMJIOHMHUHT allJIAaHU LI

Te3JIMTHIaH OPKaAa KOJUIIUA CHPIAHUII IednIaam:
5=u; szu.]_oo% (1)
nl nl
0y epaa N;-MarHUT OKUMUHUHT AWJIAHUII Te3JIUTH;
N2-POTOPHUHT AWJIAHUII TE3JIUTH.
ACHHXPOH IBUTaTe/b YyJIFaMJIAPUHM allJIAHYBYH MATHUT OKHM Kecu0 yTajau Ba
yJap/aa 3JIeKTP IOPUTYBYH KYYWIAPHHU BYKYy/Ira KeJTHPAJdU:
E,=444fW.-®, - K, (2)

E,=4441fW, -0, -K, (3)

E1 Ba E; — cTaTop Ba porop uyaramiaapununr JIOK snapu;
f1 Ba f, — craTtop Ba porop DIOK napHuHr yacroracu:
®y; — wmaraut oxkumu ammumrygacu; K; Ba K; — crarop Ba porop
YyJIFaMJIAPUHUHT JOUMHUI KO3 (pPuumeHTiapu.
Porop uyarammaa ydroTw/raH 310K HHMHI 4acToTracu Kyimaaru udoaa Ounan
AHUKJIAHAAHU !
f,=1,-S (4)
0y xosxa porop DIOK
E,; =4,445fW, - @, - K, (5)
(2) Ba (3) ¢popmynanapuun Oup — Ompura xagma-xaa Oy/jcak, KyiMIarujaiapHu
0JIaMu3;
E,=444fWD,K, W,
E,=444fW,0,K, W,
5 = % =Ke (7)
EZ WZ
Kg — 3IOK nap tpancdopmauus kodgdpuunentu.
Porop uyyaramMuaan TOK VITaHJa YHUHI YTKa3srH4wiapu arpopuia COYHJIMII
OKHMJIapHU BY:KyAra Kejaau. by oKumM/iap poTOPHUHI MHAYKTHB KapIIMJIUTHHU XOCHJI
kujaaau. Porop aittanmaérranaa 0y KapumminK MakcuMas 0yJiaau:
X, =27f,L, (8)

(6)

Porop aiisianaérranaa,
X,s = 214,L, =24 -S-L, (9)
Bynpa: Xps-aiilaHaéTraH  POTOPHUHT HWHAYKTHB  Kapmwiauru, L-porop
YYIFAMHHHHT WHAYKTHBJIMIH.
(8) Ba (9) Tenrmamanan Kyiinaaru upogaHu KeJITHPUO YMKAPUIT MYMKHUH:

X,s =X, - S (10)

OM KOHYHH OyiiMya poTOop 4YyJFaMHMAard TOK KyWuaaru dopmyaagan
AHUKJIAHAIHU:

_ E23 — EZS

I, =
Z, \/RZZ -i-X22S

(11)
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Bynna Z, =+/R> + X2, - poTop uyiraMMHMHT TYJ1a KApIIMJIHIH.
ACHHXPOH JIBUTaTEeJIHUHT AHJAHTHPYBYH MOMEeHTH @ allJIaHyBYM OKHMM Ba POTOP
TOKHHHMHI AKTHB TaIIKHJI 3TYBYHCH |, COS ¢, OMJIaH aHUKJIAHAAN:
M =Cdl, -cosgp, (12)
bynaa C-noumuii ko3ppuueHt.
(12) tenraamana |, TokHuHr ypuura yHuHr (11) udonanapuam KyHnd MoOMeHT
CUPNAHUIINTA OOFJIAHMIIMHU TOMAMU3:

Ezs Rz . S‘Ez'Rz CDh — Ezs'Rz

M =Cd : - _ :
JRZ+x2 JRZxZ RI+X:-S? R2IS + x2S

C-o

R,

JRZ + x5,

Porop ajiyianniu Te3uru Kyiiugaru popmyJiajadH aHUKJIAHAINU:

Oynga COS@, = - al1aHAéTraH pOTOPHUHT KYBBaT K03 duuenrtu.

60f,
n,=n(1-S) ékm n, = -(1-9)
p

OyHa: Ny-POTOPHUHT AMJIAHMII TE3JIUTH,
N1-CTATOP MArHUT MAiJIOHUHMHI AMJIAHUII Te3JMIH, f; -cTaTOp TOKMHMHT
YacToTacH, P-KyTOJAPHUHT KY(PT COHU, S-CHPIAHUIIL

MacaJaajaap

8.1-macaJa.
Typr Kyroam acuHxpoH aBurareiab 4vacroracu f =50/y y4y ¢a3anm TOK

TAPMOFUIa yJaHraH Ba N, =1440 aiin/nak.Te3nuk 0Oniaan aianasnT. CUpHaHUIIMHA
AHUKJIAHT.

8.2-macaana.
AcunxpoH asurarenb 4yacroracu f =507y yu ¢a3aam TOK TapMoFrura yJaHraH

Ba MarHut maiigonuHuHr te3auru N, =1000 aitn/nak. KyroaapHuHr :ky@Tjap cCOHUHH
AHUKJIAHT.

8.3-macaJa.
Yu ¢a3zanum HKKH KYTOJIM acHHXPOH [JBHUraTeJb HOMHMHAJ IOKJAHTaHJA
cupnannum S=4%. Cratopra Gepmiran y3rapyBuaH TOKHUHI 4actortacu f =5077.

PoropHHMHI aliyIaHMII TEe3JIMTMHU AHUKJIAHT.
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8.4-macaJa.

V4 ¢azann acCHHXPOH ABMraTeJHHUHT MarHut okumu @, =4.107°B6, yubypuak
ycyJauaa yjaaHrad crarop uyiaramugaa Kysratuiarad JIOK E=220B, TOkHHHT YacToTacu
f, =507y, crarop uyaramuHuHr kodd¢uunentn K, =0,95. Crarop uyaramum Oup
(¢aszacuHMHT ypaMiap COHUHHU AaHUKJIAHT.

8.5-macaJa.
AiiIaHMaéTraH acHHXPOH [BUraTejlb POTOPUHMHI HWHAYKTUB KaPUIMJIUTH
X=1450m. Cupnanum S=0,04 Omaan alIaHACTraH POTOPHMHI MHAYKTHB

KapIIWJINTUHA TOIIHHT.

8.6-macauna.
PoTopu KucKa TyTamran aCHHXPOH JIBUTATEJIHUHI CTATOP YYJIFaMH KJIIY3 YCYJId
OujaH ynaHraH Ba yHra JuHus Kywianumm U =380B, yacroracm f =507y yu

dazanu Tok Oepuiran. JIBUraTeJJHUHI MACNOPTHAA KyHHAATH HOMHHAJ MabJIyMOTJIap
Oepuiran: cupnanum S=4%, craTopHUHT Xap outTa daszagaru ypamuap conu W, =80,
porop W, =10, maraut okumu @, =1,3-107 B6 . Kyiiugarnaap aHuKJIanr.

-porop ailslanMaérran Ba ailJlaHAéTraH BakKTAa CTaTop XaMJa poTop

uyaramiaapuaaru JIOK aap,
-Tpancpopmanms Ko3pPpuuneHTH.

8.7-macaua.
Y4 ¢azaau poTopu KHCKa TYTAIITaH ACHHXPOH JBUraTe/Ib NacnopTHIA Kyiinaaru
MabJIyMOTJIap OepuiraH: HomuHaa KysBatu P, =1lkem, kywnanum U, =380B,

POTOPHMHI aillaHuMm Te3aurum N, =975 aiin/nak, ¢ux 7 =0,855, KyBBar
ko3ppuuuenTn CcoSp=0,83, woprusum TOKUHMHT Kappamuru lo/l_ =2 §yra

HOM

ok1aHum Koouauata M . /M o, =2,2, tokumHr 4acroracm f =507y, cratop

MArHMT MAaiJOHMHUHI aigaHum Te3aurn N, =1000 aiin/nak. Kyiimparnaapan

AHUKJIAHT.

-IBUTaTe/Ib HCTHEMOJ KMJIAAUTaH KyBBAaT;

-HOMHUHAJIb, OPTU3UII BA MAKCUMAJ MOMEHTJ/IAPUHMU;

-HOMMHAJI Ba OPTU3HII TOKJIAPHU;

-HOMHUHAJI CHPTIAHUIITHH;

-poTOpAArd TOKHUHT YaCTOTACUHMU;

-3JIEKTP JHePrUAHUHI HYKOTH/IUIIH.

TapmoxkHuHr kKywianumm 20% ra mpacaiiraHaa JIBUIaTeJIHH HOPrUu3UIl
MYMKHHMH?

8.8-macaua.

CHHXPOH TeHEePATOPHUHI MNACHOPTHAA KYHHIaru MabJIyMoTJiap Oepujras:
ypamaap coun W =226, yyaram koddpdpunentn K, =08, aitnanum tesaurn N, =1500
ailj/naK, KyroaapHuur kydraap conu P =2, Ky3raTum 4yjaraMu XOCWJ KHJIAJAUTaH
marHut okum @, =0,0186 . Caar pe:xxkumuaa reveparopuunr JFOK anuxnanr.

8.9-macaua.

4A160S56Y3 Ttunmaarn y4 ¢azajdu KHCKA TYTAlIraH POTOPJHM ACHHXPOH
ABUTaTeJb IOPrU3MII MOMEHTHHHHI HOMHHAJ MOMeHTra Hucoatu 1,2 6yamnd oKIaHuI
Tyaa (HOMHHAJ) OYJraH aHa IIyHJAAail ABUraTeJHH TapMoOK Kywianumm 5 Ba 10%
KaMaiiranjaa lpru3um MyMKHHMHA?
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8.10-macamna.
Lexra ypHaTuiran y4 (pazajiu aCHHXPOH ABUTATEVIAPHUHT UCTEbMOJI KHJIAIUTaH
ymymuii aktuB KyBBatu P, =20xkem, xkywiammmm U, =380B Ba KyBBar

K03 puuneHTIapHHUHT YpTava Kuiimatu cos¢  =0,7. Epurrnu  namnanapuauHr

MCTEbMOJI KHJIauran ymymuii KysBatu P, =20xem . LlexHHHT KyBBaT K03 dpuunenTn

€

0,95 raya omMpuUII Y4YYH KOHAeHcaTopJjap OarapesicuaaH ¢oigaJaHUII TaBCHS
srwiaan. KyiiugarnjapHu aHUKJIAHT.

1. Konaencaropjaap ypHATHJAMACIAH ABBJIM LeX HKJIAMAJAPUHUHT YMYyMMH
KyBBaTu — P;

2. KonnencaropJiap 6arapusicanuur curumu — C.

3. KonagencaropJap 6arapusicu YPHaAaTWJIMACAAH aBBAJ Ba YPHATWITAHJAAH CYHI
JMHMA cumiaapuaaru |1 Ba |, Tokaap

Macananapuunz equmiapu

8.1-macaJia.
Euumi.
1.Crarop MarHuT MAaHJTOHMHUHT AHJIAHHUII T€3JIMTH:

n = % _ 60-50 =1500au1/ oax
YYHKH KYTOJIAPHHUHT COHM 4 ra TeHr 0yJica, yJIapHHMHI Ky(TH 2 ra TeHr 0yaaau.
2.CupnaHuii.

n, —n, 1500 —1440

S= -100% = ——————— - 100% = 4%
n, 1500

8.2-macaua.
Eunn.
60 f .
1. KyronapHuHr :xkydraap conu: P = L= 00-50 =3
n, 1000

8.3-macauia.
1. CraTop MarHuT MAHJJOHMHUHT AHJIAHUII TE3JIUTH:
60f, 60-50
n, = =

\ ———— =3000aiin / oax
P 1
2.POTOPHUHT aiiJIAHMILH Te3JIUIH KyiiHAaruia TONUIaam;
n,—n
S=-—1—2.100%,

nl
S-n, =(n, —n,)-100,
S-n, =100-n, —100n,
100n, =100n, — Sn,,
n, = 100n, —Sn, _ 100-3000-4-300
100 100

= 2880aiin / oax

8.4-macaua.
Euwnm.
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1. Crarop uyaramu Oup (azacMHMHI ypamJjap COHUHU Kyimuaaru dopmyJagaH
TONAMM3:
E=4,441f -W, -, -K,,
W = E, _ 220
Y444 fd, -K, 444.50-4-10°.05

= 260ypam .

8.5-macana.
Eunm.
1.Cupnanum S =0,04 6ujian allJIaHAETIaH PATOPHUHT UHAYKTUB KAPIIMJIUTH:

X,s =X, S =145-0,04 =0,0580m .

8.6-macaua.

Euyum.

1.Crarop uyaramununr oup ¢aszanu unaykuusuianrad II0OK:
E,=444-1f -W,-O,, -K, =4,44.50-80-1,3-107-0,97=217B

2.Alinanaérran paropununar JIOK:
E,=444-1 -W, -®, -K, =4,44.50-10-1,3-1072 .0,97 =28B

3.Cupnannmu S =4% Ouaan aiiianaérran poropuunr JH0K:

E,,=E,-S$=28.0,04=112B.
4. Tpanchopmanus kod3(pPpuueHTH:

2T 775
28

—1
E E2
8.7-macaina.
Eunm.
1.JIBuraresib TApMOK/JIAH UCTHEMOJI KUJIAJAUTaH KyBBaT:
P =P, /7n7=11/0,855=1286 kBr.

Z.I[BI/IFaTeJIHI/IHF HOMHHAJI MOMECHTH .
M .00 =9,55P,,, /N, =9,55-11-1000/ 975 =107, 7.m.
3.HomMuHaI Ba OrU3UII TOKJIAPH:
Puox :\/§'UH0M Vo ~COSPpon - 17,
11-1000
HoM1.73.380- 0,855 0,83

FOprusuim Toxku:
Lo =10y - 71=236-7=1652A
4. 1Opru3ui Ba MAaKCHMAaJl MOMEHTJIap:
My =2-2-M,,, =2,2-107,7=237u.m
M,,=2-M,,, =2-107,7=215,4n.m
5.HomuHag cupnaHumi:

s="""2 10096 =1990=975 16006 = 2.50.
n, 1000

6.POTOpP TOKHHMHT YaCcTOTACH:
f,=1-5=50-0,025=125/y.
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7. TapmokHHMHT KyuJaHumu 20%ra kamaiiranja ABUraTeJaard Ky4JaHuIl
0,8-U,,,, 0Yaagu. /IBUraTeJJHUHI MOMEHTH KY4IAHHIIHUHT KBA/IpaTUra

NPONPUUOHAJ OVJITaHH YUYYH IOPTU3MII MOMEHTH:

M, 0 8U —— M M, =0,64-215,4 =138,

H OM

M, >M,,,138>107,7.
IIyHUHT YYyH ABUTaTEJHU HOPrU3vil MyMKHH.

8.8-macaua.
Euunm.
1.9FOKHuUHT yacToTacm:
n, = 60 f, L, =ﬂ= 2-1500 507y
P 60 60
2.I'enepaTopuunr JIOK:
E=444f -W, -®,, -K, =4,44.50-226-0,01=401B.
8.9-macauina.
Eunmn.
ACHHXPOH IBUTATEJTHUHT AlJIAHTUPYBYU MOMEHTH.
M == CU 12 zrz—zsz
ry +X,-S

¢popmynanan kKYpuHMO TYPHMOAMKH, ABUIATEJJHHMHI AHJIAHTHPYBYH MOMEHTH
TAPMOK KYYWJIAHHIIMHUHT KBAIPATUTa MPONOPIHOHAJL.

Arap TapMoK Kywiannmm S5%ra kamaiica, U11:0,95-U1 0ysqmd, y xoJunaa
allJIAHTUPYBYHM MOMEHT

, M
M*=(0,95U, ) ékn =0,9
HOM
KyWIAHHII HOMHHAX Oyarangarm (apam U, =U,, ) 1OpPrusum MOMEHTH

M,,=12M ,,,. Y Xonga TapmMoK Kywianumm 5% ra kaMalranjgaru Opru3uil

MOMEHTH
M;, =09M,,=09-1,2-M,,,, =108M,,,,

Jemak, OyHAail IAPOMTAA ABUTATEJHUHI HOPrU3MII MOMEHTH YHMHI HOMHHAJ
MOMEHTH/IAH KaTa 0y/au0, TyJIa I0KJIaMa OMJIaH MIJIAH 0JIadu.

Arap Tapmok Kywiamumu 10% ra kamaiing, U.'=0,9U, Hu Tamkua 3Tca,
ailJIaHTMPYBYH MOMEHTH.

M} =081M,, =081-1,2-M,,,, =0972M ,,,,

Jlemak, TapMOK KywIaHUIIM HoMHHaJra Hucbaran 10%ra kamaiiranaa
ABUTATeTHUHI HOPrU3MII MOMEHTH HOMMHAJI MOMEHTHAAH KHYHUK.

Bynaaii mmapourtaa ABUraTeJIHu HOMHHAJ HATPY3Ka OMJIaH IOPru3ud Oyamanau.

JHAM JBUIaTeJJHH HOMHMHAJ HArpy3ka OMJIaH IOPIrUM3MII MYMKHH OyJrax
KYWIAHUIIHMHI 4Yerapa KHAMATHHM aHUK/IaiMu3. By oOprusum MOMEHTHHHMHI
HOMMHAJ MOMEHTH/JATHU Iyl [ OujaH XapakTepJiaHaIu:

M ou HOM
= = =,0,833 =091
/ \/ Mo \/1 ZMHOM 12
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8.10-macana.
Eunm.
KonaencaropJiap 6artapusicu ypHATWIMACAAH aBBAJIIT'M YMYMHd aKTHB KyBBaT:
P, =P, + P, =300+ 20 =320xem
PeakTuB KyBBaT:
Q, =P, -tgp, =300-1=300xBAp(tgep, , =1).

COS @, HM aHMKJIALI Y4YYH, 10, HA TONamMus3:
~Q, 300
P 320

cos ¢, =095 6yaranpa tg, =0,328.
2.KepakJju KoHaeHcaTOpJIap OaTapesiCHHUHT CUFUMMU:

Co P(tgp, —tge,) _ 300- (0,938 -0,328) -10°

tg, =0,938 y BakTaa cos¢p, =0,734:

- . =4.1070.
w-U 314380
3.JIMHUA CHMJIAPH/IATH TOKJIAp:
3
l, = P o 30107 ge3i7a
J3-U,,, -Cosp,  ~/3-380-0,734
3
- P 32010°  _oogn

J3.U,,, cosp, ~/3-380-0,95

MycTaKij e4MIll YYVH Macajaajaap.

1-macana.

Acunxpon aurateJHuHr 1440aiij/mMmuH yacTora OWJIaH aWJIaHYBYM POTOPH
yactoracu f =50 6yaran yu ¢a3anu Tok Tapmorura yjaanrad. CHpnaHHIIH HUMAra
TeHr?

K: S=4%

2-macaJa.

AOJI-12-6 mapkagarm asurareab N, =915aiiy/MMH  HOMHHAN  alJaHUIN
yacroracura 3ra. HoMuHaJa CHJKHIIMHUA AHUKJIAHT.

XK S, =85%.

3-MacaJja.

3000 aiin/MMH CHMHXPOH 4YacToTa OMJIaH alJJaHYBYM AaCHHXPOH [BMrarte
ailyIaHyBYM MATHUT MaJOHUHT OypUYaK 4YaCTOTACHHH AHUKJIAHT.

K; W =314paol c

4-macauga.

Yacroracu f =50T'm Ba kywianmmm U =220B kywraHumuim y3rapyB4aH TOK
TAPMOFUIa yJaHran 6 Ta KyTOJHM AaCHMHXPOH JBHMIraTeJIHUHI ailJlaHyBYM MAarHMT
Maii/IOHHHUHT YaCTOTACH TOMHUHT.

K; n, =1000aiin / mun
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5-macana.

N, =1370aiuin / mun 4vacrora omaan aiinanyBun AOJIB-011-4 mapkaiu acHHXPOH
ABUTATETHUHT CHPIAHUIIMHY AHUKJIAHT.

7K; S =0,0866.

6-macana.

n =1450aiin | mun vacTtoTacu omiaan aitianyBun 4AA63A4 mapkaiau y4u ¢azaim

ACMHXPOH ABUTaTEJ POTOPUHUHI TOK YaCTOTACH BA CUPIIAHUIIIMHA aHUKJIAHT.
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9-bOb
JIOUMHUH TOK JIEKTP MAIIIUHAJIAPH

Acocuii popMyJa Ba TEHIJIaMaJIap

Virapmac Tox Mmammnacu Skopbb uyaravuaarn JIOK
E=C.0, = PN D,
60a
OyHaa; Cg- 3JIeKTP JOMMMIICH, MAINIMHA TY3WIHIIM KATTAJUKJIAPUTa 00FIuK; D-
MATHUT OKUMH; N-SIKOpbHMHI ailiaHum 4vacroracu; P-kyromaap xkypru; N-SAxopbb
AKTHB YTKA3rHYWIAPMHUHT COHM; a-SKOpbb UyJFaMmuaara ypamiap xkyqQrt coHu.

FenepaTop KUCKHYWIapUAaru Ky4IaHUIIH

U=E-I,R,
ABUTATEC/Ib KHCKUYJIAapUAAaru Ky4IaHHuII
U=E+I,R,

0y epaa; E-SIkopp uyaramuHudar OJOIOKcu, lg-fikopps TOKH, Rg-SIkopbb
3aHKUPUHUHT KAPIIWJINIH;
I'enepaTop Oepaauran ¢oiizanu KyBBat
P, =Ul.
JBurareJira 6epujaiurad KyBBar
P, =Ul
0y epaa: U-KucKHWIapAaru Ky4iaHuml; |-Tamku 3aH:Kupaari ToK;
DJIeKTPOMArHUT KyBBaT
P,y =Ely.
I'enepaTop SIkopbuaaru yiiroHMII TOKH.
I, =1+1,.
JIBUTaTeJIHUHT NapaJuies] 4yJIFaMuaaru Ky3raTyB4u TOKH
=1, +1,.
By epaa: ly-uyaramaaru Ky3raTyB4H TOK.
JABurarenb SIkopbugaru Tok.
_U-E U-CO,

I
8 RH RH
3aH:KMpaAary ABUTATEJHH KY3FaTyBYU TOKH.
| = u U
Ryx Rx +R;

Ry "Ky3FaJTHPHIITAHAAH KeHMHIH 3aHKUPHUHT YMYMHUA KapIIHJIMIH;

Ri - Ky3raTHJIraHAAaru 3aHKAPAATH PeacToT Kapuinry. Jsuraren SIkopbHHUHT
alJIAaHUIN 9YaCTOTACH.
ne E, B U-IR, .
C.o C.D
JIBUraTeJJHUHI MEXaHUK XapPaKTEePUCTUKACH TEHIJIaMAaCH.
N U MR,
C.d C.C,d?
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By epna M-aBuraTeJ JHUHT AHJIAHTUPYBYU MOMEHTH
Cy-aBuUrartesb 10OMMHHCH.
JABUraTeJHUHT AHJAHYBYH MOMEHTH:

PN
M :%q)IM ZCMCDIH

M =9,55P2/n.

By epaa P>-aiBuraren Bajauaaru KyBBar.
I'eneparopo ¢.u.k.

P, R, Ul 1 >P

P P, +XP Ul+XP Ul +3P
By epaa P, -renepaTop KHCKUYJIApHAAard KyBBaTH;
P;-mexaHuK KyBBaT:

U-reHepaTop KHCKHYIAPH OPACHAArH KYYWIAHUIIL:

I-roxk;1aMa TOKH.
JABuraresnn ¢.u.K.

P, P -%2P UI-ZP 1 >P

P P Ul Ul

By epna Pr-nBurares Baauaaru KyBBar.

>P -ucpo¢ KyBBaT HMTHHAUCH Ba Kyiiuaaru (popMyJiaiaH aHUKJIAHAIH.
2P=P, +P, =R, + Py, +P,, +P,,, + P,

by epaa Px-caar unuviamjgaaru ucpog;

P> Py —3J1eKTPpUK MAarHUK HCPOd;

Pyx-Mexanuk ucpod; Prp-yliroTuiran yyjaramaaru ucpodg;

P>g-Axopbb uyjaramuaaru ucpod;

Pomi-3J1eKTp 4y TKagaru ucpog;

Pp-xkymmmya ucpod.

77:

Macanajuap

9.1-macaana.

V3rapmac Tok ABHraTeJMHMHT aiiianumn Te3aurn 1000 aiii/1ak, MarHUT OKHMH
®=2-102B6, noumuii k03puuentu Cy=10. Axopp Yy sFamMuaa X0CHJI KHIHHATUTAH
IIOK Hu aHuMKIaHT.

9.2-macaana.

VirapmMac TOK MalIMHACHHMHI MArHMUT HHAyKumsicn B=1Tu, SIkops y3yHauru
1=0,25m, kyTu6d 6yaumu 7 =0,1v . MalmmmHAHMHT MATHUT OKMMUHU XUCOOJIAHT.

9.3-macaJa.

Virapmac TOK MAIUMHACHHMHI MarHuT okumMu @ =2.10°B6 KyTésapHuHr
kydraap conn p=2 aitnanum te3auru N =1000 aiin/nak, mapanjeJ TaApMOKJIAPHUHT
Ky(praap conu a=2, SIkopbHUHT akTUB yTKazruwiapu conu N =120. AAxops IFOKunn
AHUKJIAHT.

9.4-macaJa.

Mapanaen kysratumuin reHapatopHudr JIOK E =118B, Skopsb Kapmmiauru
0,05 oM, Ky3raTyB4H YYJIFAMHHMHI Kapmuiuru R, =250M, OKJIAMAHHHI KApUIHJIMTH

R,0 =2 oM. I'eHepaTop KHCKMY/1apHIard KyWIAHUIN AHUKJ/IAHT.
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9.5-macana.

IMapanuaen kysratumim reHepatropHunr JIOK . E=240B, HomuHaa TOKHM
I, =108A, Ky3raTyBYHM 4YyJFaMHHUHI TOKM |, =2A. DJIeKTPOMArHMUT KyBBaTHHH
AHUKJIAHT.

9.6-macaana.

Mapanaen ky3ratumim asurareara U =220B o6epuaran. Umra tymmpyBYHn

peocrarcu3 woprusum Tokm |, =275A, Sxoprs IJIOK E =210B. Hmuiaérran

IBHUTATEJIHHHI TOKHHHM AHUKJIAHT.
9.7-macaJia.
Kerma-ker Kysrarnumuim asurarenga Sxopes Tokm |, =18A, Sxopsb

Kapuuiaurn R, =0,30M, Ky3FaTyBuUM 4YYJFAMHUHI KapIIWJIUITH Ry =0,20m.
Virapysun ucpodiapHu aHHKJIAHT.

9.8-macaana.

Hkku KyToam mnapajijien Ky3FaTHILIH y3rapMac TOK JIBHIaTeJqd Ky4IaHWIIA
U =220B Ttapmokka yJjaHrad. JIBurareib HCTebMOJ KWiIaauran tok |, =62A,

Ky3FaTyBuYM 4YyJFaMHUHI Kapumaurd R, =1100m, SkopbHMHI KapIIMJIMIH
R, =0150m, marmutr oxkumu O =0,02B6, Skopbb YTKA3rHYJIAPHMHUHI COHH

N =420, napaJuien TapMokJiap conu a=l1.

KyjiingarnjiapHu aHMKJIaHT.

-SAAxopbb uyaramuaaru JIOK.

-IBHTATEJTHUHT aHJIaHWII TEe3JIUTH.

-HOMHUHAJI AWJIAHTHPYBYH MOMEHT.

-HOMHUHAJI KyBBaT.

-puk

-MIITa TYIIUPYBYH TOKH |,, =31, Oyaranupgarn mmra TymMpyBYH PeOCTATHHHT
KApIIHJIUTHHH

-MIIra TYIIHPHUII PEOCTATH HYKJIUTUIA IOPrU3uil TOKHHUHT KHIiMAaTH.

9.9-macaua.

Kerma-ker Ky3raTunuiu apurarteib Kywianumm U =220B tapmokka yaaHras.

SAxopbHuHr aiinanum Te3aurm N=1500 aiin/maxk Toxm | =44A, allnanTHpPyBYH
MoMeHT M =55 H.M. SIkopbb Ba KY3FaTyBYH YYJFAMJIAPHUHI YMYMHH KapIIWIHTH
R=0,40mM. ODuexkrpmarHur, ¢oiigaau Ba HCTEbMOJ KWIAAWUIaH KyBBatJap,

JICKTPOMArHuT Ba MEXaHUK ncpoq).nap}m AHUKJIAHT.
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MacajajJapHUHI eYMMJIADH.

9.1-macaua.
Eunm. 1. SIxopsb JIOK:

E=C, -®-n=10-2-10" -1000 = 200B.

9.2-macaJa.
Euun.
®=BT-1=1-0,1-0,25=0,0258B6

9.3-macauJia.

Eunm.

E =M-(D- n :@-5-10‘2 -1000 =100B
60a 60-2
9.4-macauaa.
Euyum. 910K;

E=U+I1,R,
Oy Tenriaamaja Akopsb TOkH |, HOBMaANYM:
I, =1, +1,

oyaga: |,, = ——=— oOKJIaMa TOKH, | , = — = — Ky3FaTyB4YHU 4VyJIFaM TOKH.

0 b R
Ro 2 Rx

Jemak,

E=U+ i+i ‘R, =U +0,05(£+£j
25 2

§ 0} K
éKu
118U + 2+25),
1000
_ 118000 _1149B
1027
9.5-macaua.

Edum. SIkopbaaH yraérra Tok:
l,=1, —1,=108—-2=106A.
DJIEKTPOMAarHuT KyBBaT:
P, =E -1, =240-106 = 25440Bm

9.6-macaJa.
Eunm. JIBuratennu aactiaad umra tymmpum naiituaa 0K E =0. llynra
acoc1aHu® SIkopb KAPIIWJINTHHU TONIAMU3:
U=E+Il,-R,=1,-R,
u 220

g = =——=0,80m

l, 275
HILIAETran ABUTaTCJIHUHI TOKU:
| _U-E_220-210 .,

R, 08

9.7-macaua.
Evum. /IBurarens 4y araMIapUHUHT TYJIa KapUIHJIUTH:
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R=R, +R, =0,3+0,2=0,50m .
¥Y3rapysuan ucpoduiap uyaramiiapuau Kusurumra capgaanagu. LLlyaunr yuys:
AP =12 .R=18"-0,5=162Bm.

9.8-macaJia.
Eunnr.
Uu 220
1. Ky3raryBum 9yjaraM TOku: |, =—=——=2A
Kysraty y “ TR T 110
2 SAxopb uyaramuparn Tok: | =1, -1, =62-2=60A

3. Axops uyaramuaaru JIOK: E=U —-1-R=220-60-0,15=211B
4. ]IBUraTeJJHUHT AaHJIAHTUPYBYM MOMEHTH
PN 1.-420
M =C, ®-R, = O, =——-0,02-60=80H - M
HoM T 2mea 7 2.314:1
JIBUraTejib MKKM KyT0JIM OYJIraHu YYyH YHUHT KyTOaapu Kydraap conu P=1.
5./IBMraTeJJHUHT ailJIAaHUII Te3JIUTU:

E=C.®D-n
n= E = PNE =71 422011 =1507 aitn/nak.
Ced "N o %Y 002
60a 60-1
6.Homunag KyBBaTH:
M, = 9,55P—H;
r]H
P, = M, 17, 801507 1560 0mm
9,55 9,55

7. 1BUraTe/ib HCTEbMOJI KUJIAJUTaH KyBBaT:
P, =U 1 =220-62=13640Bm
8. Homunau okiaannmaa apurateJHuHr JFOK E=0 (uynkn nk0). HlyHuHr yuyH.
U=E+I,(R; +R,)=1,(R;, +R,)
JeMaK,
v
"R, +R,
Rio-umira TymmpyB4YH peocTaATHUHT KapIIMJINTH.
HNmra rymupysun toku |,, =3l 0yaranm y4uys:

I}?

3 . IH = U )
R; +R,
OyHaaH
R =L -R, =£ —015=1,050m.
3-1y, 3-62
9.Mmra TymmMpyB4YM peocTaT HYKJAUTHAA HIITa TYIIMPYBYH TOKHUHT KHIiMATH:
| = uU _220_ 1466 A.
R, 015
9.9-macaua.
Eunm.
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1. SIxops uyaramuuuur JFOK:
E=U-1,R=220-44.0.4=202.4B

2. DIeKTPOMATrHUT KYBBAaT:
P,, =E,-1,=202.4-44=89056Bm
3. Moiiganu KyBBAaT:
~M-n_55-1500
27955 955
4. HoMuHaJ KyWIAHMIIA HCTebMOJ KWIAJUTaH KyBBaT:
P=U, -1, =220-44=9680Bm
5. Uyaramaaru 3jieKTp ucpoduap:
AP, =17 -R=44%.0.4=193.6Bm
6. MexaHuk Ba MarHut ucpod.iap:
APy + Py =P, — P, =8905.6 —8638.6 = 267Bm
7. Homuuan kywianumaaru ®.1U.K:

¥ =M=0_892,

_2
P 9680

=8638.6Bm

MycTakij eyuil YYYH MacaJjajaap.

10.1-macama. MycTakui YHTOTHIILTH reHeparop cajar HULIaraHjaa
kucviaapugaru kywianum Uo=E,=150B. flkopuunr aimanum Te3suru n =1800
aili/MuH 0ynmod, yyaramiiapan Kecud yraérran Mmaraut okumu D=2,5 B6 6y.ca,
MAaIIMHAHUMHT aouMuiicu Cg aHUKJIAHCHH.

K:2

10.2-macana. Typr Kyr0/1M TreHepaTOPHHUHI 4YyJIFaMJIapMHH Kecu0 yTaérraH
mMaruuT okuMu @ =1.107°B6. Sxopuunr aiinammm  Tesaurm n=1500 aiia
/munYyaramaaru akTuB cuMiapHuHr conu N=600, :kydt napanies TapMOKJIAPHUHT
conn a=4. SIkopp uyaramiiapuia MHAYKTHBJIAHTAH JJIEKTP IOPUTYBYM Ky4Y HHMAara
TeHr?

K: 758

10.3-macana. Y3rapMac TOK TIeHepATOPHHHT $IKOPh 4YyJFAMJIAPHHH  KecHO
yraérran marnut okumMu ®=0,02 B0, mammnanunr goumuiicn Cg =10. AAxopHuHr
aitianum te3smru - 1000, 1500 Ba 2000 aiig/muu Oyiaranaa sikopb 4yJFamjapuaa
WHIYKTHBJIAHTAH YJIEKTP IOPUTYBYH KYYJIAPHUHI KATTAJIMKIAPHHH AHUKJIAHT.

7K: 200 B; 300 B; 400 B.
10.4-macana. Ilapanjen yHFOTHILIN FeHEPATOPHUHT Harpyska Toku 1=96 A, yiirorui
Toku I,=4 A 6yaranga, kucmanapaaru kywianum U,=120 B. I'eHepaTopHUHT yMyMuii
KYBBATH, YIFOTHII BA IKOPb 3aHKUPJIAPUHUHT KAPIIHUJIUTMHU AHUKJIAHT.

K: 120 kBt; 31 Om; 1,2 Om.
10.5-macana. Ilapannen yHFOTHIIIM JBHIAaTEJIHMHI KUcMajapura Oepuiras
kywiannm U=220 B. YiiFoTum 4y JfaMUHMHT Kapmuaura ry=40 Om. YHAFoTHII TOKH
1,=2,5 A 1an opTMACIUIH YYyH POCT/IAII PEOCTATHHHHI KAPMIMWJIMIK Heda OM ra TeHr
OyJIMIIM Kepak.
7K: 48 Om.

10.6-macana. [Napanjen yWFOTHILIN TeHEPATOPHUHT HOMHMHAJN KywiaHumm U,,,=120
B, SKOPUHUHI HOMHUHAJ AWJaHUII Te3JUId Nyo,=1000 aila/MHUH, HOMHHAJ TOKH
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l5.00m=80 A Ba sikopb 3aH:KMPUHMHT Kapummmauru r,=0,15 Om. I'eHepoTopaan nBurareib
Tap3uaa ¢oiigajaHnIrania siKopb 4yJFaMjIapuia MHIYKTHBJIAHTAH TeCKApPU JJIEKTP
IOPUTYBYM KYYHUHT KATTAJMIY BA IKOPMHUHT aiiJIaHUII Te3JIMTUHU AHUKJIAHT.
MalmMHAHMHT MATHUT OKUMHM MKKAJ1a pe;KuM/Ia XaM y3rapmac xuco0/1anaum.

7K: 108 B; 818 aiin/mun
10.7-macana. Iapannen y#roTHIUIM ABUraTeJHH TapMoK Kywianumm U,=220 B ra
yJamjaaH aBBaJl SIKOPb 3aHKMPUra KeTMa-keT Kapmmiaura 2 Om ra TeHr OyJjaran
Opru3uim  peoctatu yJaanau. /J{BurareqHunr rpoprusum tokm [,=100 A 0yauo,
HOMMHaJUAAH 1,5 mapra opruk. SKopp YyJIFAMUHMHI KAPIIMJIMIH, OPru3uil
peoctaTu 0yJMaranjaa siKOpb 3aHKUPHIAH YTHIIM MYMKHH OVJraH TOK, UIyHHHIJIEK,
HOMMHAJI pPeXUM/IA IKOPDb KYJIFAMHIAa XOCHJ OVJaJMraH TecKapu JJeKTP IOPUTYBYH
KYYHUHI KATTAJIMTHHH AHUKJIAHT.

K:206,58
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