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Yly «3SneKTPoTeXHHKAra oM MacaJjajap TymiaMHu Ba JabopaTopust
HULap» YKYB KYJIAHMAcH OJMid TeXHHUKA YKYB IOPTJAPHHHHI 3JIeKTpPO-
TeXHHKa[aH OOLIKA MXTHCOCJUKJApY yuyH “3#=P O.uii BA Maxcyc ypra
TabAHM MHHHCT[IMIH TacAHK/IAraH 3JIeKTPOTeXHHKA KYPCH MpoOrpamaa-
CHI'a acocan TY3WJIIM.

Kysmmanna ukky KHcamian nGopart:

. DJekTpoTexHuxa KypcuHHHr Oyvmmiapu GyliMua macasaliap
TYIJIaMH.
© 2. DnekTpPoTeXHHKAa KYPCHHMHr Oyammuiapu O6yiinya JaGopaTopus
HILLApH.

B.rlek'rporemnxa KYPCHHMHI' HA3apHi KHCMHHH Macajanap edquur
GunaH GUprajukjaa ypraHuil CTY[AeHT/Iap OH/IIM JOHPANapHHUHT KeHraiin-
mMra, Hmald YMKapHUl MacasianiapuHH Xa/l STHII yYyH 3apyp OHIHM-
JapHH srajyauliapura Karra épaam Gepaau.

D/IeKTPOTeXHHKA KYPCHHI MYCTAKHJ ypraHyBud CHPTKH GVJIHM CTY-
JEeHT/IapHHHHT CHCTeMaJH paBHLUIJa Macasnanap edynd Gopumnapu ajoxH-
Ja axamusiTra sra.

DNeKTpoTexXHHKA Kypcl afipum (akyJbTeT Ba HXTHCOCJHKJAD YUyH
Typau YKYB COaTHra MYyJDKAJ/NIAHFaHJHTHAAH TYIJIAMHHHT Xap Oup 6y-
JIHMHAA MacajiaNapHUHT Mypakkabaurk xucoGra osuurad. Kawnpaii my-
pakKabJMKLary macananap eudsHiun YKHTYBUHHHHI KypcaTmacura Ou-
HOAH TaHJIAHI'IIH MYMKHH,

DNeKTPOTeXHHKAa KYPCHHHHT VKHTHIUIM JKapaéHupa JiabopaTopusi
MAWIFy0OT/IapH YTKA3HUI XaM amanuii axamusarra sra. JlaGopatopust
HULTapHHH Gakapull CTYAEHTJAPDHHHT MasKyp KYDCHH YYKYPpoK Vamall-
TUDHLLUJIADM Ba YJAPHHHT TYPJH 3JIEKTP CXeMaJlapMHH HHFMLUra, 3JeKTp
ynyoB acbobsapu Ba annapat/iapuiad (oiijanaHuiura, WyHHHTAeK, Of-
Ak amasmii TeKIIMpHILJAP YTKasuIyiapura éppam Gepaj.

Kyananmana diurupmMa wHKKuTa JaGopatopus uiug 6ynu6, yuu 6Ga-
- JKapHull LIy MAalIFYJIOT YYyH a)<paTuaraH coatra 60rauK. [LIyHUHT yuyH
GaxkapuaHILKM 3apyp 6yJraH J1a6opaTopMsi NIIJADUHMHT COHHHH Kadezapa
METOAHK HMHFHIMIIMAA XaJ 3THJAZH.

CryzneHTnapHHHT J1aGopaTopHsl MaLUFYJIOT/JIapHHK YTKa3ulra talépia-
HUIIHHHY OCOHJIAIUTHPHIU Makcajauia xap 6up JabopaTopusi WIIWra Te-
THILH Hasapuit maTtepuas Gepusran. By 3sca saGopaTopusi HIUJIADHHH
HcTarai TapTuHOja Ga)kapull WMKOHHHH Gepapu.

L]
-~ .

8



Yuwby gyninauma ToUIKEHT MOMWTEXHHKA MHCTHTYTH 3HepreTHKa
(aKkyJIbTETHHHHT <Y MYMHil 3JeKTpOTexHuKa» Kadeapacit VKHTYBUHJAP
KonnekTHBH TomoHuAaH jou. A. C. KapuMOBHHHT  yaymuit paxOap iHri
ocTHaa Tysuarad 6yan6, | xucamuu A. C. Kapumos, B. I1. Kosanenko,
K. I. Barupes, M. M. Mupxaiinapos, II wuenmun A, C. Kapinvos,
A. O. Xwmenesckuit, K. I1. Barupes, C. I'. Baeiixyman, B. A. [Tonor
Ba M. M. Mupxaifigaposnap TowlIWpa 1972 fiunga pyc tHaujga Hawp
KHAuHran «PyKoBOACTBO K JsiaGopaTopHbIM paGoTaMm 1o obuleil ek Tpo-
Texunke» (aBropnapu A. 1. Xmenesckuit, K. I'1. Barupes, C.['. Breiixnan,
B. A. [lonoB) acocuaa @3ranaap.

Ywoly Ky/nauMann Talépaiiia yHHHU KyJ €3MacHHH AWKKaT Ouiad
KypHO uMKHO, KHMMATJH Macsiaxat Ba Kypcatmanap Oepran Touikent
TYKUMAYH/IHK Ba €HTHJ CaHOAaT HHCTHTYTHHUHT JaouenTi H. @. dosusosra,
TolkeHT HppHrallks Ba KHIWIOK XYMKAMMIHHI MEXAHH3aLHANALITHPHLL
HHXKeHepsapu HHCTHTYTHHHHr JjoueHtd C. M. Maxunnosra Ba TexHHKa
parnapu kanauaath 3. M. Cosnuxosra, wyHuHriek, Ky ésnanu Taiiép-
JalAa XaMKOPJIHK KHirad, TOWKeHT MONATEXHHKA MHCTHTYTH «YMyMuii
3JeKTPOTeXHHKa» KageapacuHuHr kaTtra yxutyBunck A. A. Kowxapos
8a C. P.Jlyrpynnaesara aBTopsiap yaiapHHHHT CAMHMMI MHHHALCPYMIHK-
JapHHH OHAgHpagunap.



BupuHyn KUCM

MACATNANAP

I. Y3TAPMAC TOK 3AHMXWPNAPH

1- macana. MauGawnnr snek1p I10puTyBuH Kyuaapy E, =110 g,
E,= 36 8 E,=060 8, E;=24 g, 3aHnp YyyacTKaNapHHHWHT KapLUH-
avknapy R, = 30 om, R, = 26 osm, Ry= 35 osm Oysran Xon YyuyH I-
pacmaa TacBHP 3THATAH 3J€KTP 3aHXKHPHAArH TOKHWHT HYHaNHILH Ba
KaTTanurd  anukyaaHcH. XuncoOnawt Kupxrohudaur HKKHHUH KOHYHH
Oyiiiua TEeKLIHPHJICIHH,
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1- pacm 2- pacm

2- macana. 2- pacMm/ard cxemana KypcaTH/raH 3JeKTP 3aHKHPHHUHI
KapLIMANKAApH KYHHJArura Ter:

R, =12 on, R, = 24 om,
R, =3 om, Ry = 24 om,
R, == 15 ox, R,=4,5 om.

3auxkupra Gepuaran kyunaunuin U = 120 . Xap Oup KaplUM/IHKAAH yTa-
8TraH TOK Ba YHJArn KyuJaHuul TYINyBH aHHKJaHcHH. KyBeartviap Oa-
JIaHCH  TeKLIHPIJICHH.

3- macasma. Kuaaupuur neun xap GupuHuHr gapuinaurd 10 om nan
G6ynran 12 Ta sqemenTAaH HuFMArad. Arap xap Oup 3JIEMEHTHHHI HO-
MHHan ToKH 2 a O3ynca, kyunannwu 120 ¢ 6yuran manbara nedHu
y/Aall CXeMACH YH3WJICHH.



' 4- macana, Kyunamuum U == 110 ¢ Gyaran €puTnil Tapmorura Xap
Gupurunr kyssati 100 parran 5 ta, 60 BarTan 10 Ta, 25 patTan 3 Ta
namna yoaurad. Jlammanapaan yTaértran TOK, YYF/IaHMa CHHPATMHHHD
KAPLIHAHKAAPH Xamla EpPHTKHYIAPHHHT YMYMHH KYBBaTH aHHKJIAHCHH,

5- macana. VIKKH CHMJH JHMHMsL OXWpHra KyppaTi P, = 22 xem I
sMeKTp ABMraTenH GunaH yMyMud KyBBaTH 2,2 xem Oyaraw Oup rpynna
namnanapiad HOOpaT 3HEpPrHs HCTEBbMOJYNHJAPH Mapajjiest yJIaHra.
Burta anuus  cumuuanr kapmuaurd 0,02 om. HerebmonunnapHuur
Kucmanapupary kyuaauui U, = 220 6. Jlunua Oowmnarn  Kyudnadii
AHHKJIAHCHH. . -

6- macana. R, = 0,25 om, R, = 4,5 om, Ry= 15 on, R; == 3 om,
Ry=15 os, R;=25 om 6Ynran xoa yuyH 3- pacmpariy cxemaja
KeJATHPHATAH 323HMKHPHHHT 3KBHEANEHT KAPLIHJIMTH XHCOOJaHCHH,

7- macana. Xap Oupuuunr xapumaurd 20 oa gan O6ynrad  yuTta
SNEeKTP 3HepryuscH HCTebMOJYICH [0JYy3 cXemaja ynaauran (4- paca).

Ry Ra
fr—— e
1 = o
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7 []Pj
g
y- ==

3- pacm 4- pacm

Arap E; = 120 6, E, = 30 e 6yuica, 3aH:KHPHHHT Oapua ydacTkaga-
pHAars TOK Ba HCTEBMONYHAADHHHI YMYMHH HCTEBMOJ KYBBATH aHHI-
JIZHCHH.

8- macana. Arap aBBaarM Mmacanajzars HCTebMOMYHI4p y4Oypuak
CXeMajd ynaHca, 3aH)KHpAArH TOKJIAPHHHT TAaKCHMNAHHIUH, HCTEbMOJYH-
nap cappaaérran ymymuil KyBBaT Kaujad varapaju (5- pacm).

9- macana. £, =606, E,=120 6, R, =R, =6 on, Ry=R;=
=12 oM, Rs =Ry = 4 om Oyaran 3/MeKTpP 3aHKHPH KapLUUJHKJapH-
Jaru Kyuynasiml Ba TOX/JAPHHHI TAKCHMJIAHWLUM CYnneprnosuiysa (ycTaaiu)
ycyan Ounan xucobnancuu (6- pacwm).
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10- macana. Arap E, = 120 ¢, E, =60 8, E;=48 6 R, =5 o,
R =Ry=12 ox RJ-—G os, R, =2 om, Ru—? OM, R?—'% oM
6y.nca, Kupxrob tenrnamanapuuan oiizananud, 7- pacMaa TaCBHP STuJ-
raH 3JeKTP 3aHMKHPWHHHC O0apua yyacTKanapuAar# KyuYJaHHul Ba TOK-
JIAPHUHT TAKCHMAAHHILK XHCOOMAHCHH.,

11- macana. 8- pacyaa Gepu/araH SeKTP 3aHXKHPHHHHT TapMOKJapH-
Jary TOKJAap Ba KyuJaliuW12pHHHT TYIWYBH KOHTYP TOKJApH YCYJH
épranifia annkiancid. Bapua MycTakisi KOHTYpaapHuur edumH Kupx-
ropHEHI HKKHHYM KOHYHM acocHaa TekwmpuicuH. Bynma E, =20 e,
E,=24 6 Ryy=2 om, Ry =3 om, Ry =25 on, R,=8 ox, Rs =5 oM,
R,=1T7 om Ry =10 om.

Ry

3
ljﬁ.@‘ R ﬁ‘ 2 R‘b
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&= ] lii '?oz //}1
Re R, & !\ /\/\ / £
Rs Ex
= i} el T
7- pacw 8- pacm

Evquwe. Cxemann mycTakua KOHTYpJapra axkpaTtuO, 8- pacmaa kypca-
THITAHAEK, KOHTYP TOKMAPHHHT HyHaANHWHY HXTHEPHA Tadnab ona-
Mi3. Xap OGHp KOHTypra Ty3HuAraH TeHrJaMaJapHUHT YMYMHI KYPHHHILH
Kyhuaarnya Gynanu:

Eyy =Ry I+ RiatIn + Ryg+ s,
Esyy =Ry 11+ Ros- lyy + Ryg g
Egy = Ry Iy + Rgp-lya + Rys- I

KouTypnapaarst 9. 10. K. Jap, KOHTYPJapHUHT KAPLIHJHKJApH Ba
EHJIOI TapMOKJIAPHIHT KAPLUH/AHK IAPHHH XHUCOGIaMMK3:

E“v'-'-_El=20 a, Egg=:Ez*‘El=h24_“20=4 8, E33=E2'-—_—'24 a;
Ry=R +Ryy+R:=5+2+48=15 om;

"Rig=Ry + R+ R+ Ry +Rpe=2+4+8+5+T7+3=25 om,
Ryy=Rps + Ry + Ry =3+ T4 10 =20 on,
Ry=Ry=—Rpn+R)=—(2+ 8 =—10 oxn;

I,, Ba /,, KOHTYP TOKJApH Kapama-Kapliu TOMOHJapra HyHanraHJHK-
napu ydyH Ry, = R, KapWHIHKJApHHHT KuiiMaTH manuil Oynagu. R,

Ba R, KapIMJIEKIAp 3Ca HOJNra TeHr.
TenrnamanapHn edlll YYyH AHHKJIOBUHJIAD YCYJHHH KyJiafiMus:

R R Ry 15 —10 0.
=|Ry Ry Ry|=|—10 25 10{=7500—1500—2000=4000
Rsl Raa Ras 0 10 20 oo




P R B 90 —10 O
Ay=|En Ro Reel=|"4 25 10|=10000—2400-—2000 -} 800=64C0
a1 Ry Rgg 24 10 20
R, E;, R 15 20 0
Ay=|Ras 5;; Rul=|—10 "4 10|= 1200—3600 + 4000 = 1600
Ry Rn Ey 15 —10 20
Ay=|Ray Ry Enpl=:|—10 25 4| =9000—2000—600—2400=14000.
s Ry2 Egq 0 10 24

KouTyp TOKnapuuu anuknaiMu3:

_ A, 6400 _
Ih=g=m=16a
A, 1600 ,
== 5 =00~ 04 &
Ay 4000 _
ls=8F—mm=1¢

Tapmognapars Tokiapuy anuKJ/aiMu3:

Ii=I,=04a I,=ly+Ilp=1+04=14 a

!5 — 33 —— l a"
Tapmoknapiarn KyunaunuiapHUHT TYWYBHHH aHHKJANMH3!

U=1+R,=16.5=8 g
Up=1Ip(Ra+Ry)=1284+2)=12 g
Ug=1;-R;=0,4.5=2 g,
U=1+(Ri;+Ryp)=14-(T43)= 14 g
Us=I+Ry=1.10 =10 a..

Cxemann TapMOKJIapAiard TOKNAPHHHT XaKHKHI fiyHanuuiapu 6yfinga

qu3amu3 (9- pacm).
Eunmnapua KupXrodHHHr WKKHHYM KORYHH acoCHAa TeKUIHpaMu3:

L Ey=1,-Ry+ I, (R, + Ry);
20=1,65—1,2.(84-2)=8+12=20 e,

2. Ey—Ey = IRy + Ry) + IyRy — I (Ry~+ Roy)
924—20=1,4-(7'+ 3) 1 0,4-5--1 2. (8+2)=14+2=12—~4 8.

3. E;=1I;(R,+ Ry,) + I+ Ry;
24=1,4-(7T4+3)+1.10 = 14+ 10 = 24 6.

12- macana. AsBanru ° macanaja GepuJransiapAan - ot nananuo,
Tapm)omam TOKJIap cynnepnosunna yeynu épaamuja aumgsancuu (10-
pacy
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9- pacm 10- pacm

®agar E, man6a TabcHPHAA XOCHJ GYJraH TapMOK TOKJIAPHHH aHHK-
naitns (11- pacm):

R{ =Ry~ Ry = 10 on.

Cxemann coaaanawtupamud (12- pacwm):

L 2
— /g
) R R! 7 R,
\ ff ‘?0? j::‘r
R, E17ANJz Rs

=l =1

11- pacm 12- pacm
BAE 8 R4+Ru 10_|_ 10

I, TOKHM anuKJafiMu3:
: e £ W .

R345

R .
R. +RGI+W 8+24+5310

I, Ba I, TOKNapHW aHHKJAiiNK3:

' Ryss 3 _10
11_12' Ri+R345 “"_2_'5+10—l a,
! = r .—.---_—}?l —'E.-—-————s =_1..= o
I,=1;. Bty PN % 0,5 a;
11- pacmpuan I, Ba I TOKNapHH TOMamus:
v iy
S L NI T



®akar E, manba Tancupuia XocH1 6yJaraH TapMoK TOKJApHHH aHHK-
Jaimu3 (13- pacm)

R,=R,+ Ryy=2+8=10 oa:

P e
W T g Tz
R3 = R i P s )
sz o4 [Jes & |
Ry Rs Rs
fﬁ. 2 =2E) ey | r._|
13- pacm 14- pacm
Cxemann copnanawtupamus (14- pacm):
Ry*Ry 5.10 92 _
Rl,?.a "‘Rs‘l‘ m = + m == §= 8,33 oM,
I, TOKHHY aHHMKJIANMH3:
S i By o 24 _ 33 _
= REaR 5B T0 = 2 = 165 a
R‘+Ro;+m T+3+%53F10
I, a I TOKNaPHH aHHK1afiMu3:
Re . .83 10 9 )
=l RigstRs 20 BBFI0 10 =09 &
i Ry 33 __25/3 3
el ntr s DR =075 a

13- pacmpan I] Ba I, TOKMApHH aHMKMAHMHU3:.

v e Ra -10 3

h=lairm ~Wsrn—35=004
s W 5 -

L=1 RI+R;—O'95+10 g oA

11 3a 13- pacmnapaan Ouprannkiaa coiiganaHub, cynneprosviHs

ycyJiH €pAamuJa TapMOKJIapAAarH TOKJADHHHT XaKHKHH KHEMATAapHHH
aHHK/1aHMH3:

11=1'1'+I;=‘1 +0,6 =16 a;
Lh=L—1=15—03=12 g

10




Ii=01—I,=09—05=04 a

3

I,=1,—1I, =165—025=14 q
L=I+1,=025+075=1 a.

Arap tapmoknapaa £, ea E, 3. 10. K. Jap XOCHJ KHNraH TOK-
JAPHHHT HYHAJIKWNAPDH Typsauda Oyuica, y XOJ4d4 TOKJapHHHI XaKHKHH
iyHanuwnapy Katta TOK ToMoHra Oyaaau (15- pacwm).

13- macana. 11- macanaja Oepwirannapiian coiipanann6, 16- pacmaa
TacBUPJIAHTaH 3J€KTP 3aHXKHPH TapMOKMNapeJard TOKJap TYTYH [OTeH-
‘UHasinapi ycyim Oinan aHMKJIaHCHH. :

 — M
o =1 I T R
Ay IJ Iy Rs
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&
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15- pacm } 16- pacm

Euuw. Unsmanarn Gutra Tyryuuu 16- pacMaa kypcaTuarasjiek epra
TyTawtHpamus, 6y Tyrysjard noTeHuMasn Hoara Tewr Oysaau. I pa 2
TYTYHJIAPAArd MOTEHIHAJIIAPHH TeTHILTH PABHILA ¢y, Ba @y JAp Ouaau
Genrunaimus. By noTcHuMannapHH aHHKMAWl YUYH UKKHTA TeHrJsama
TY3WIajIu: .

Iy = guPn + g1oPae,
Iy = g01P11 + Z2oPan,

6y epia g, = gy — TYTYHJIAp OpacHIArH YTKa3yBYAHJIHK,
g1y Ba gy — TYTYHJIADHUHT Y TKa3yBYAH/IHMIH.

By xuiimaTnapHu anm«;nai’mna.

L, vm B REJR‘“ =201y =p=2g
L R4+1Rm 2 = R =244q
2 =—§1—+P2,,,‘Rm =5 +tipztg=05 on"
en =+ RiRn TR =5 Fras T =04 ox
i =§gn= _EI: = _-;T= — 0,2 om =
Tenrnamanapuu eunin yuyu anmq.noaqﬂ.nap YCYJIHHH Ky/naiiMus:

- B8 Eal R R B
a 8a gaa] 1—02 04 0,5-0,4—0,2-0,2 ?.16



A= | gl"|_]24 —i|=2 04402.24=138
2
I 05 2
a,=|%1 jl=|_p2 24/=05 24+2:02=16
TyWHJTaPHHHF NMOTeHUHaJHHH aHHK‘J'IaHMIB:
A, 1,28 _
=g =gmE" "%

Tapmokaapaars TOKNAapHH aHHKMAMNM:3:

I —g“———lsa
1

Eyv—¢n _ 20—8 _
ReFRa — BF2

_ Pa— @, _10—8 ;
!3_ R:l T 5 0,4 a,
! E_—q)gz =y 24'—'10

I,=

‘RTRw 73 @
_ea—0 10
! _T_-ﬁ—] a.

Toknap 10KOpH NOTeHUHANJAH KHYHK TOTEHUHAJ TOMOHTA fiyHanra
XOJl Y4YH TOKJaPHHHT {iyHasuwmHe yusdamu3 (17- pacwm).

14- macana, 12- macanaja Gepunrannapufiad ¢oiifanannb, sKBUBa-
JIEHT TeHepaTop YCY/iH OHJAH MKKHHYHM TapMOKJAarH TOK aHHKJIAHCHH.

pl‘l' fr— ”ﬂ - | 1
Rs 75 ‘ R
R R, L R,
I 1 SN 1 to /7 f:l g Vi

. R 'E:\/\[; Rs Ry ﬂl\/{‘, Rs
ey | ey | | e i

T — — s el | S

17- pacm 18- pacm

Bepunran MacananapHHHT €4HIl YCYJJapuHH ConnmuTHPHO, Kailcu
ycya GuTTa TapMoK[ard TOKHH Ba Kaifck ycyJs 6apya TapMOKIarH TCK-
HH aHMKNalja camapanH 3KaHMHMH 'rgvrpucn,ua xynoca OGepunacuu (18-
pacm).

Eyuw, Yusmajars xamma wmanGanapud OWTTa SKBHBAJIEHT 3. 10. K,
reHepaTopura anMamTHpub, KyHHAAarH cxemaHu Xocua Kunamus (19-

pacm). _ X )
R; =Ry 4 Ry R, =R, Ry,
12 : '




WIKKHHUI TapMOKJAArH TOK KyHMAarura TeHr 6ynanu:

[ _— EDKB
i T
R2 + RBKB
Auan Esks Ba Rsun HM aHHKIAUL Kepak.
7 2
{1} N Ry ) 4
Rs {7} —~
ﬁ‘e ¢ r,1_,.r' sz '&
%
Eoné VZ Ey &
R 4\ & -
P; R_f R‘, ;-?ﬁa ‘P.f
== e — —
T J a e 4 _
19- pacy 20- pacm

DKBHBAJIGHT TeHCPATOPHUHI 3, 10, K. M CanT HuWjawl pexHMHAaH
anuKaanaaun (20- paca):

E;nn — Uu.

3. 10. k. E, gapumauk R, napiaaru KydjaHdliiap TyulyBHHHHT aji-
reGpauk MUFHHAKIAPH CAAT HULTAWL PeXKHMHAATH KYyuJAHHILIMra TEeHr,

ADHU
UU = El _!;'Rlo

I, TOKMHHI ammigiall yyyn aspai /| TOKHW aHMKJIAHMH3:

o E-z _ 2‘1 _ 24 —
‘r'i_ (Ry 4 Ry) Ry - 10 (5+4+5)-10 — 15 1,6 G
Rit R TRy 7 s + 5F5)+10
. Ry 94 10 12 :
=l rFrRFR =T OFsFs B8 & -

DKBUBAJIGHT TeHepaTop 3. I0. K. MHH aHHKJaHMu3,
Esxu = UD - 20—0.8'5 = 16 @.
DKBUBAJEHT KAPWHIMK R HH / Ba (0 HyKTara HucGaTaH CXeMaHH
GHpHH-KeTHH Yy3rapTHpu6 anukiauajgu (19- pacwm):
R — Ri*Rs  10-10
Rt Re 1010
_ Ri'Ryus 5010 10
Rsks = R R3.4,5 =E+i0 T = 3,33 oM.

I; TOKHM aHmKnakiMu3,

=5 om;

Esxn o 16 48

RitRoem _W0t3m o 2

2:!
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Xyaoca. 11, 12, 13, 14- MacananapHHMHI eUMMIAPHHH TaXJIH1 KHIHO
Kypamus. ByHHHr yuyH Xap Kafich ycys OHJIaH euMJranjard onepaiusi-
Nlap COHHHH XHc006;1a0 uHKaMM3,

I. ®akat Gurra TapMOK TOKHHH aHWKJALl Y4yH 6aykapuaraH eumlil-
AarH onepauxasap COHM:

1. Kontyp Toknapu ycynu 6Guaan euinmna — 14 Ta.

2 Cynnepnosnunﬂ ycynu OGunan eyuwjga— 17 Ta.

3. Tyfyn notenumnannapn ycyau Gunan euuuiga — 11 Ta.

4, DKBHBAJIGHT reHepaTop ycy/au OunaH eymwa — 6 Ta.

Ilemak, SKBHBaJIeHT reHepaTop ycy/u OH/aH eumiuja orepaiisnap
COHH KaMpOK 9KaH.

II. Cxemannnr Gapua TapMOKJApHZAarH TOKJapHH TOnHuI YuyH Oa-
apHIran edyuIljiary Onepaurs/iap COHH:

1. Kontyp Toknapu ycysm Ounan euniga — 18 Ta.
2. Cynnepnosuuns ycysnu Gunan euwuja — 21 Ta.
3. Tyrys noTenumuasnapi ycyau Guian eunmuga — 15 Ta.
4. SKBHBAJIEHT reHepaTop ycyau Ounan eunmuza — 30 Ta.

By Xonza Tyryn noTerumasnap ycysu Gunan ewsin ityam KyJdii-
ZHD.

15- macana, 21- pacMaa KypcaTairan 3JieKTp 3aHIKHPUAAry TOKJIAp-
HHHI' TaKCHMJIAHWIIH aHHKJIAHCHH. XHcoOsaul KOHTYP TOKJApH YCyJIH
épaamufa Gaxapunub, Hatiwkanapn Kupxrop Tenrsiamasnapd acocmja
TEKILHPHJICHH.

= e —_— 8
5‘ R, Ry £, E;J_ s
l——_‘:'—_t_—F‘—{ &[] Rl |
R . ﬁ R Re £ __Tf 2
- y/j (A

re——
—_J

21- pacm 22- pacm

3. 10. K. Ba KapUIMIHKJIAPHHAT Igm“lmamapuz

Es=6¢6 R =R;=1 oxn }i’12 R.‘ R, =2 om; R,=3 on;
16- macana. E, = 48 ¢, E, =

L T =60 6 Arip R, =12 ox,

J . Ry=Ry=15 om, R3—8 oM,

it === 2 R,=53o0m Rg=14 om 6yica,

& 22- pacMia KypcaTH/ran 3JIeKTp

i s 5 &|  samxupusunr AB  TapMOFHJaru

T e . T  TOK 3KBHBAJEHT TeHepaTop yey-
— R JMAA XHCOBNAaHCHH.

o i 17- macana. Arap E, = Eg =

23- pacu =24 g, E, =48 B,Rl—Rz-—Uﬁ
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om, Ry=1 om, R;=4 om, R,=2 om Gynca, 23-pacMaa Kyp-
caTWJraH SJEKTP 3aH)XKHPHIATH TOKJADHHHT TAKCHMJAHHWIUH TYTyH Mo-
TeHUHaapy ycysu EpAaMujia aHMKJAHCHH. -

Il. DNEKTP MAWJOHHU BA KOHIEHCATOPJIAP

18- macana. Kyunaunmuu U = 100 @ 6ynran y3rapmac TOK Tapmo-
Fira sICCHt XaBO KOHIeHcaTopu y.aHrad. Xap OMp KOHIEHCAaTop mnJiacTH-
Hacunuur 1038 S = 100 ca®, ynapuunr opanure d = 2 um. Konpencatop-
HUHF CHFUMH Ba SJeKTpP MafJOHHHWHI KYUYNAHTAHJIHIH aHHKJAHCHE.
Arap jiuanexkTpHK cugatiijia CaloAa HIUATHACA, OJIHHFAH HaTinkanap
Kanpail y3rapamui?

19- macasa. [Mnactunanapu opaanrid d = 0,3 ca Gysiran siccH Kom-
nencatop U = 20 k@ Kyunawumra yJaHrad. Arap IH3JeKTPHK cuda-
TiIA 3JeKTPOTeXHHKABHH KapTod HI@THAraH 6yJsica, KOHAeHCAaTOPHHHT
3.‘!EKT[) Maﬁ,’LOI]H Ky‘-lJTE]HFaHJTHFH dHHKJIAHCHH. .

Arap XaeoHUHT 3JeKTp unaaMAHAHTH Uwg = 32 ké/cm 6ynca, wryw-
Jail KOH/IeHCATOPHH X4aBO opasanFi OGuian OGarkapHil MYMKHHMH?

20- macana. Arap nau3JeKTpHK cHipaTuna xaaunaurd d = 0,5 mm
cMoAa umnaTearad GyJica, s§iCCH KOHIEHCATOp YJAHHIWK MYMKHH GyJ-
raH SHr KaTTa KYUYNaHHLI AHHKJIAHCHH.

C (4 C c C
PR B I =
Gy
Cz — CZ — —— cg Cy et
Cs
Cs
Ls
S s Lrow sl
24- pacm 25- pacum

uKgp

21- macana. Arap 1 xam y3ynaukaaru kaGesHHHr cwrFiMH C = 2:;“-

HH TalIKWA 3Tca, [ = 10 KM Y3yHJHKAArH Kabelb JIMHHACHHHHI 3KDH-
BaJIeHT CUFHMK aHHKJAHCHH.

22- macaga. 24- pacmia TaCBHP 3THJraH 3aHXKHPJATH KOH JileHcaTopaap-
HUHT SKBHBAJIEHT CHFHMM aHMkhaHchH. C, = C, = 4 sk, Cy=1 mxep,
Cy= 1,4 mxp, C; = 0,6 sxh, Cs =Cg=1 smxo.

23- macana. 25- pacMAa TAcBHp 3STHJraH 3aHXWpJAAr“ KOHJeHcaTop-
JIADHUHT SKBHBANEHT CHFHMU aHMKJaHCHH. C;=2 MKk, C,=C =4 MK,
Cyg=06 Mreh, Cy=Cy=1 mreh, C; =Cq = 3 mxc.

24- macana. Kyunauuum U = 220 ¢ Gysiran ysrapMac TOK TapMo-
FHra MKKH KaTJiaMJIi sicCCH KOHJieHcaTop YysaHrau (26- pacm). Jlusaek-
TPUK cudaThaa cmona (e, = 6, d=4 mm) Ba 3JIEKTPOKAPTOH (e, = 2,
dy =4 mm) nwiatuarad. Ilnactunaunur 10su S = 10 cm®. Kounpeuca-
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TOpHIHT cHFHMH Cs Ba Xap KaficH H30/1sLMs KaTJaMHAard KyynasHLI
U, Ba U, aHHKJaHCHH.

.25~ macana. AsBaiaru Macanaja Gepusrannapia ¢ofijianaunt, Kyiiu-
Aarunap aHHKNaHCHH:

1) Xap 6up Katnam Ba 6YTYH KOHJIEHCATOPHHHI MalifloH 3Heprusic;

2) xap 6up KaTnaMmark 3jeKTP MaHIOH KY4YJaHTaHJHIH,

Arap usonsums cudaTtsia ¢akat caofa €k 3JeKTPOKApTOH HIuja-
TH/ICA, KOH/JEHCAaTOPHHHI 3JeKTp MailloH KYWYJaHrananri Kauzaai ys-
rapaju?

IM

7

N

O
27

N
/////

Uy

26- pacm 27- pacm

26- macana. MKku KaTiiaM H3ossumsicy GY/iraH WHJIMHAPHK KOHJEH-
CaTOPHUHT CHFMMH 3HHKJIAHCHH. BHDHHYUH Ba MKKHHYM KAaTJaMJapHHHT
AHSNIEKTPHK JIOHMHHCH &) = 2 Ba €, = 6 ra Teur. LIMJIHHAPHHHT Y3YH-
Jurd [=1 M, 27- pacMaa. KOHAEHCATOP LHAMH/APHHUHT KYHAAJaHT Ke-
CHMH TacBupsianrad, By epaa ri =3 ma, r, =7 sm, rg= 13 ma.

»

lil. SNNIEKTPOMATHETU3M

27- macana. Y3yuaurn [ = 30 cm, puamerpu d = 6 cu Ba ypamaap
coud @ = 1000 6y/mag» FanTakaad yTaétran Tok 3 a GVyJca, MarHuT
MRTIOHUHUAT  KyuJaggasiirh [, MarenT WHJlyKUMacH B Ba FanTak
HYHJAArH MAarHHT OKUMH @@ aHHKJ/AHCHH.

28- macana. Muku pagnycu ru =5 mm, TawkH paguyc rr=10 sn
Gyaran TpyOacimon cumaan 10 a Tok yT™okaa. Cim yxunau x = 3,5,
10, 20 Ba 40 mm (28- pacM) opanvkJapia Koiaaluran HyKTajaapiard
MarHHT ManJOHHHHHT KYUJaHFaHJHIH aHHKJAHCHH.

29- macana., 29- pacMjla TacBIpPJAHTaH 3JIEKTPOMArHHTHHHT  y3aru
KyAma nynataan sicanran 6yau6, uysnramHuHr ypamaap codu w=23000,

OnekTpomariutaa @ = 2,5. 107 86 MarHHUT OKHMH XOCHJI KHJIMLI
YUYH, UyJFaMIaH YTHIUM Kepak OYy/raH TOKHHHT MHKJOPH aHHK.JAHCHH.
XaBo opanaurd 6yaMarad nyJjat y3ak WILIATHAraHaa, yVIUaeAaid MarHuT
OKHMH XOCHJl KHJHII Y4yH, TOKHHHT MMKJOPHHH KaHJall y3rapTupulu
Kepak?

16
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28- pacwm 29- pacm

Equ, Tlynar y3akaaru Ba XaBO OPAJHFHAACH MACHUT HHAVKLHSICH:

_p_® _2510"
Bﬂ—Bx—g—W A"‘-—IOOPOEC

MarunTnanuin srpu YHSHFHAAH KYiiMa nyJaT ydyH V3akaard MariuT
Mai/IOHYHHHT KyUYJaHTaHJAHTHHH aHHKAaiiMil3:

Hao= 924 a/u.
Xapo opaauFngaru MafiioH KyuJaHrauJmuru:
Hx = 0,8Bx = 0,8-10000 = 8000 a/esm =: 8-10% a/u.

MarupT/ioBul Kyu 3aHKHp ailpuM yyacTKaJapujard MarHuT KyuyJam-
FAHJANKAAPHHHHD [IHFHHICHTA TEHT:

Iw= Hn-ln -} Hx-lx = 924.0,897 + 8-10°.0,003 = 3230 «.
lh=2.150 4 2-300 — 3 = 897 .
DNeKTPOMarHKT YyJFaMHAar# TOK

_ 1w 3230

Arap 31eKTPOMAarHHTHHHT MyJaT y3ar x‘am IMUHANTDISE M-
6¥ica, MaruuTaoBYM Kyu Kyilmgarura tenj OyHEMMOLOGIYA INSTITUT
Fo— ol — 094.0.9 LAXBOROT-RESURS MARKAZ)

iV Ne e B AL
Y xoy /IFAMJlaru
%oqna uyArampara Tok - ‘ :5 Q J—20 o?“%ﬂ

I.I'.‘J
"‘ = 3000 = 0,2H-a—

30- macana. 29- pacMia TACBHPJAHTAH 3JEKTPOMArHHT YYJFAMHAAH
I = 1,08 a Tok yTranja, ysakaaru mMarHuT okumu @ = 2,5-1072 66 2a
TeHr. 29- macanajsa Gepuaraniapian ¢oiigajaHiicHH.

Arap 3/1€KTPOMArHHT YyJFaMHJArH TOK MHKAOPHHH Y3rapTHpMaclaH,
XdBO OpaJIHFH HoJsraya Kamaﬁrﬂpnnca, V3aKAaru MarHHT OKUMHHHMHL

MHKLOPH KaHAail y3rapajpu?. . .. .

’U{"UI Uu ((, : R i ,.___l_-

239 TEKHK |- o :._:i.'-_»..‘} 17
Ah r .(_f;'_.;:_‘ i Ll
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Ewuw, Arap xaBo opanur Hoara Temr Gyuica,

Iw = Hualn,
Y xonza

3000
Ho = L:E’. = -————1'03 300 = 3600 a/.
n ’

MaruuTaagu SrpH YH3WFHZAN NyJaT y3akjaari MardHuT HHAYKUHs-
CHHHHT MHKJOPHHH aHHKJalIMH3!:
; By= 1,56 ma= 15600 ec.

3neKTp0MarﬁuTHHHr nysaat ysakaard MarHuT OKHMH
' @ = By-S =1,56:25.10% = 39-10~" 46. -

31- macana. 30- pacmaa Tac-
4 v BUDJIAHTaH 3JIEKTPCMAarHuT wyJra-
munan yraétran Tok [ =15 q,

P o u
X —  Vpamnap coun @ = 1600 ra Tenr
J oo 30 30| 6ysica, YHHHT TOPTHII KYy4H aHHK-

naucun. [lynat y3ak 37€KTpoTex-
; N; HHKaBHil JKCTIapAaH [IRFHJIFAH.

200

230

— Ewuu, Tlynat  §3aK  MarHut
= KapIIMJIMTHHHHT KHYRK OyJHiunra
KapamacJaH MarHWTJIOBUM KYYHHHP
. KaTTa KHCMH XaBO OpaJsMFHja capd
30- pacm 6ynanu.
Y xonja XaBo _ OpajiMFHAard
MarHiT KYWJaHTaHJHrH Kyiingara ¢opMysajaH aH:iKJaHaiu:;

Iw = Hxl » 2!:{
T 1,5-1600
H,(‘ — .'-27; = 50— = 6-10% a/a.
Maruut nuayKunscu
; Bx= B, = B,,
r':'"_f‘. "‘_' Bxlm Po'H?: = 4mn- 10_7'6' 10_5 = 0t754 ma.

- - h
- %+ MarupTnanuun srpu yusnrunan B = 0,754 ma yuyH njsaTgard mare
BHT KYWJaHraHJHIHHH aHHKJIaHiMH3:

H, = H, = 290 a/m.
XucoOnawny KyHHAard Tenrjama OujiaH TeKIMPHO KypaMmHs:
Hll '11 + Hzl '!2 + H)gl ‘2!x = ]W;

: l,=2.0,2 + 2.0,153 = 0,506
290-0,5 4+ 290-0,2 + 6+ 10%.2-2.10~3 = 2603,

Xucol erapan anugk OGYJMAaraHAurd Y4yH Kywiasnrawjuk Hx BH
MKKHHYM MapTa XucoGnab Kypamus: '
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Iw— Hyy oty — Hyy 1 2400 — 290-0,5 — 2900, 2

Hy, = 20 - 2.2.10—3

Bx, = Wo+ Hx; = 4m- 1077.5,5-10® = 69- 1072 ma.

5,5-10% aja.

MaruuTaanuin Srpu UHsHFHAAH NyJaTAard KY4JaHTauJuKHH aHHK-

JaiiMu3:
Hyy = Hy = 256 a/n.

Xucobuu Tenrsama Omyiad TeKWHpPHO KypaMus:
256-:0,5 4 256-0,2 4 5,5-10%.2.2.107% = 2380.

3apyp Ofuramaa xucoOuin 1wy TapTHGAa JaBoM 3TTHPHO, aHHKPOK
HaTHXa oJHIl MYMKHH. Amaznja sIKUHPOK KHiiMaTHH aHHKJaw KHpos.
DNEKTPOMArHUTHHHT KVYTapHIL KyuH

F o B2-S-107 _ (69-10—%?.2.9.10=. 107

e 5314 = 336H = 34,2 xec.

32-macana. Arap 31eKTPOMATHHTHHHT KYTOGJapH Ba sIKOpd opachiaari
Macoa S atat ra Tewr Oysica, yHHHr KyTapHil Kyuyn Kanpail yarapaad
(aBBanri macanaja GepuiaraHiapra Kapaschh).

33- macana. ¥Yszarn 3-11 asqekTpoTeXuuKaBWil nysaT nucTiapaa
Acanran sneKTpoMaruiTHunr yauamaapu 30- pacMaa KypeaTiaran.

100 /" 10kHH KyTapHl y4yH Kepak OVyJiraH MarHMTJOBYll Kyummr
MHI{JIOPA aHHIKIAHCHH.

34- macana. Kyujananr kecum 1031 20 ca® 6yarad  éroufian  sican-
ran xaaxacumon y3akka Oup Tekuc koinawran 1000 ypampan wGopat
Gynran uysram Koitnawrtepuarad, YUyaram opkasau  yTaéTtraH TOKHIHE
KaTTanurn xap cexkynawra | a jpan opTu6 Oopmoxpaa. Maruut kyu um-
SHKNMAPUHUHT ypTaua y3yHsauru 50 ca Oysrad FanTakHHHT Y3UHLYKLHS
BMEKTP IOPHTYBUH KYUH AHHKJAHCHH.

Eau. b*’sw,uy[(unﬂ 9JeKTP IOPHTYBYH KYYHHH KYiimaarn ¢opmyaa
Orian aHuKnaim3:

di
e =— E}E
Tok Gup Tekuc yarapraumpa:
Ai
6y epnaa
i; 1 ajcex ra Ttenr Gyaran GepuaraH KaTTaJjHK.
. FanTakHMHr HHAYKTHBIMTHHH aHHKJAHMH3:
» .
b=—=
RH&I‘I!,

0y epia w— FanTaKk ypamjapH COHH,
Ruyars — Y3aKHUHT MarHUT Kapwuanry 6yau6, y gyfugarara TeHr:
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t
R.\larll ===y

Ko+ S
Gy eppa /— y3aKHHHT ypTaua Y3YHJHTH,
S — ¥3akHHHT KVHJamanr KecHMm 1031,
lla — V3aKHHHT a0COIOT MarHHT CHHrANPYRUAHAUrH GY/HO, yHU
KVPYK €rod YUyH - BakKyyMJari Mardut CHHIAHPYBYAHJIMKKA TeHP
1e6 Kaby1 KHAHUI MYMKHH.
Y BakTAa KYMAHAAruJapHi XOCHJ KHJIAMHS!

= 0‘5 — 8 ;
R.\mru -—‘ -10—7.20.10—1 -—2-10 l/EH_
10002 3
L g~ W0 10,

e=—05.10"2.1 =0,0068B =5 xa.

35- macana. YynaramMuHuHr Vpamaap codn w = 720 Oyaran HWHAYK-
THE FanTakuuut niat y3arun 2-11 371eKTPoTeXHHKaBHIl MmyJar JHCTAap-
JAaH sicarad 6yau6, yuuar Yauamaapu 31- pacmaa kipeativirad. MHAYKTHB
FaATak cpkanu 2a Tok VTrawaa, nyqar V3akiay HHAYKTHB FaJTakHHHD
HHIVKTHBJMCH aH KJ/IaHCHH.

647
720

7174 40

31- pacm
[Tynat y3aknu HHAYKTHB FAATAKHMHD MHLYKTHBANCH KYyHugard ¢op-
Mysa OuJaH aHpKJaHaau:

_ v
L=2, .

Oy epAa P — FaNTAaKHMHT OKHM HJIaLUHLIN,
Y=w-P=w-B-§,

Oy epaa B — y3akjarn MarduT MHUVKILHS,
S — y3aK KYHHAJAHT KECUMHHHHT 103H.

Marsut Malilons Kyuiawrauaurs H Hu aHuKJIaiMus:
= = (120 — 30)-4 = 360 ma;

= -2—;? = 40 a/em — 4000 a/m. i



D-11 nynat yuyyH MarHuTJaHHLL 3rPil YH3HFHAAH

B = 1,58 ma,
b= 1,58-12.10"* 6.

IMynat {3aKaim MHAYKTHB FaJITAKHIHT MHAYKTHBIHCH:

T wb = ?20-],58:[2-10—"

] 5 = (0,683 en.

36- macaaa. OVEKTPOMAIHUT  UVJFaMH  YPaAUIaPHHHHI  AHAMETPH
D = 30 cu, Ypanm YKaapu opaciparn macopa d = 0,3 ca. Ypamaap
opacHiarit J1eKTPOMArHnT  Kyuy/JapHHHI y3apo TabCHpH, HyHaNHLIH Ba
Ba KaTtTaJiirt 'dl[lll\".'lfllECIIlll

a) nominans Tok [/, = 10 a Gy.aranaa,

0) wicka TvTauys Tokn /i = 100 a GyJranjaa.

IV. Y3TAPYBHAH TOX 3AHXUPIIAPU

37- macaaa. Hacroracu f = 50 ey OVaraun {3rapypuaH TOKHHHT ['IB-
pu 7" Ba Oypuak 4acToTacH @ AHHKJIAHCHH.

38~ macaaa. Kyunannumunr sddextne kpitvaty U = 220 ¢ pa uac-
Totaci 50 ey Oyaran Oup VarapyRuad TOK TapMOFHTa, YMyMHil Kapuiy-
aur r = 15,56 ox Oynram Jamnatiap yJaHra.

3akup/arit ToK, Kyunauiiu Ba KYBBAT OHHIl KHAMATAAPHHIIHT HO-
Jacu @ésuncun. KypBatunur ypraua xuiimati anngnancud, Kyunaupiu-
HUHT Gomvianrny (as’acH HOAra TEHI.

Evqque, Kyunauniunnur onnil guiisati:

u=U, sinof =220.71/2-sin 314¢ = 310 sin 314t
Tokuuur cnuit guitmarh:

i =1, sinot = 0. sinot = 2% sin314¢ = 20 sin 314t

KyBBATHHHT OHMIl KuiiMaTH:
p=1u-i=r.i*=15,5-20%-sin*- 314t = 6200 sin?314 ¢,

DakaT AKTHB KaplunanKka sra Oyaran ya3rapyBuan TOK 3aHzKHPH-
HHHT ypTaya KYBBaTHHHHC KHIMATH TOK Ba KywJanuw a(dextyn K-
MaTJapHHHUHT KymaiiT™Macura Tewr:

P=U-1=U.Jn_ 22020 _ 3100 gm,
Ve V2

39- macana. Kyunaunum U = 220 g OGyaran y3rapyBuaH TOK Tapmo-
Fura P = 600 gm Ofnran sieKTp IUIHTA yJaHraH, DJEKTP MJHTa Hc-
TE€bMOJI KHJIAETraH TOK, CIIHPAJHHHHI KAPIUWJIMTH Ba [ = 3 coaT WALl
MoGaiinnsia capd) KHAraH 3Heprusi MHKAOPU AHHKJAHCHH.

40- macana. Kyesatnapu Puy,= 60 em, Py, = 200 ém Ba KyujaHu-
wu Us = 127 ¢ Gysiran uKKH 3JeKTp JiamnacH, Kyuiaanuwu U = 220 6
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Gyaran SNEKTP TAPMOFHTa KeTMa-KeT ynanrad. Jlammanapia kydsaHui
KanZall TaKCHM/IaHaJH Ba HKKaJa Nammna Hopman HLuaii ona,r_umu?u

Ewwu, KyeBaT Ba KYuYNaHWIIHAHT MabiayMm KuilmaTnapu Oyiinya,
Xap GHp JIAMIIAHHHT HOMHHAN TOKH KHIlMATJapHHH aHHKJaiiMu3:

‘{51 ="'--—H = 1—2'7?' = 0,472 a,
Py, 200
IH‘ = U_“ = Tﬁ".}; 1,5? a
JlaMma CMPanMEMHT KADUIMJIHLH:
Uy 121 ’ _ Uy _ 127
fl—};;—-m—269 0AM, rz_f_H:_l,T_Sl oM,

Jlax»manap KeTMa-KeT yJaHraHJa 3aHXHuplaru TOK:

Y G — Y

i ry+rs = 7969 -+ 81

Jlavnanapjars Kyd4nauuul JaMmnajJapHMHT . KapLIHJHKJIapura TYFPH [po-
NOPIMOHAN TAKCHMJAHANH, SBHH

Uy=1.ry=0,628-269 = 169 s,
Up=1.r,=0,628-81 =51 s.

Xyaoca. Kyeeatn Py, = 60 em Gysiran Jiamma HOMHHAJ KYy4JiaHH-
IIHAAH IOKOPHPOK Kyunauumia OupmyHya €pyF €HHO Te3fga KyHHIUH
mymkuH. KyssaTH Py, = 200 em 6yaran namna HOMHHAM KY4/IaHHILH-
JlaH MacTpOK KyuJaHWIJa Xnpa E€Haju.

41- macana. Unnykrupnnru L = 100 sen 6yaran rasiTak, KydJaHHILIH
U =220 ¢ Ba uactoracu [ =:50 ey Gysran y3rapyB4aH TOK TapMOFH-
ra ynasraH. 2

Ky#iunarinap aHugnaHCcHH:

1. TokruHr pekTHB Ba OHHMII KHAMAT/ADH.

2. KyBBaTHHHT OHui1 BA ypraua Kuiimartsiap.

3. Fantak maraut wmafiioHnza #HFMAraH SHEPrustHUHT MaKCHMAl
KufimMaTy, ,

4. Arap TapMOK Kyu/IaHMUIMHMHT YacTOTacH MKKH MapTa OpTca, TOK
5}peKTHB KHAMATHHHHI MEKAOPH KaHjall yarapaju?

Evuw. 1. AkTHB KapWIMK KuuK (r & x) GyJIraHs yuyyH yHH Xi-
colra onuHManIH.

22X, xL=m-b=-314-100»10“’=31,4 oM

26 Kabya KHJHII MyMKHH.
ToxuuRr SdekTHB KuitMaTH:
U 220

=-—=—_—=17 a.

X, 31,4
TOKHHHT MakCHMan KufiMaTd:

In=Y2:-1=VY2 .7=1987 a



dakaT MHAYKTHB KAPLUMJIHK/AH 33aHAKKP YYYH TOKHHHI OHHH KU
MaTH:

[ = !m'sin-( m!—-j) = 9,87 .sin- ( 314t — %)
2. KyBBaTHHHT OHHMIl KdilMaTH: '
p=u-i=220-17 -sin-314¢.9,87 sin. ( 314t — J-)=1540-sin.628¢
3. Fantaknuur marHuT maiiioHuaa HHFHATaH 3HEpPris:

» L""
'l'l/stm = 2l

DHePrusiiur Makchvan KHilMaTH:

, Ly 0,1.9,87
u’)m = 21“ = = 3‘87 == 4,87 MHC

TabMUHJIOBYN TapMOK KYYJAaHHIUWHHHE 4YacTOTacH HWKKH MapTa op-
THIUH OKJaH, TOKHHHT MHKAOPH HKKHA MapTa Kamasjid, 9yHKH HHAYK-
THB KapIIHAHK MKKH MapTa OpTaj:

x, = o'L=2nafL=:2-314.100-100- 1073 = 62,8 ox.

42- macaaa. Kyunannum U = 220 ¢ Ba vacrotacu f= 50 ey 6yn-
rai 3JeKTpP TAPMOFHra YJAHFaH 3JieKTPoMarHutT uyaramuaan /= 1,5 a
TOK YyTKa3uAraHnard rFanTak HHAYKTHBJHIH aHHKJIAHCHH. :

43- macaaa. 3amKuplary KydjaHuul pa TOKHUHT OHHH KuiMaTiapu
udoaack Kyiimaaria xypudnuiga Gynamu:

w == 310sin (314¢ + 20°) «i{ = 8,46 sin (314¢ — 15°),

Harpy3ka xapakrtepu Ba yHHHT
napaMeTpaapH aHAKJIaHCHH.

44- macana. Yacrotacn f=
=50 ey Oyaran Y3rapypuan
TOK TapMOFHTa FanTak Ba yJ-
yam acOobnapu  ynauran (32-

pacm).
AmnepMmeTp, PBOJIBTMETP Ba
BaTTMETPJIaPHHHT K¥ypcaTuiun 392- pacm

Ky#uaarunapra TEHr:
I =5a U=220 46 P = 1000 em.

FasiTakHHMHr akTHBE KAPUIMAWTH 7 BAa MHAYKTHBAWrH L, peakTHB Ba
TYMa KyBEATH, LUYHIHFACK, KYBBAT KO3(QHUHEHTH aHMKJAHCHH. Tok
Ba KYYJaHUILHUHT BEKTOP JAHAarpaMmacH KYPHJICHH.

45- macana. 3apoa uexuga P = 12 kem KyBBaT IICTEBMOJ KHJIaqH-
rad, KyssaT Koapduunentn cosp = 0,8 ra tenr Gyaran Oup ¢asanu
naiiBanjaall annapatd VpHaThiarad, TabMHUHJIOBUH TapMOKHHHI KyuJja-
Huwm U = 380 @, uyactoracn f == 50 ay.
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| laiipaHasall annapaTth HCTEbMOJ KWJaAHrau T'}"Jla B2 peakTHB KYB-
BaT, WIYHHHIJEK, y3aTri4 CHMAApAars TOKHHHT K 1iMaTH  AaHHKJAHCHH,
46- macana. Y3rapyBuaH TOK TapMOFHra TeMUP V3akyu HHAYKTHB
ranTak opkaan OC = 30 Tinau nioauHecuenT namna ynanran (33- pacwm).

Tapmoguunr kywiannwm U, =
A =220 6, JjaMnaH¥Hr HOMHHA

L

B

33- pacm HBL;,

A

KyeBaT# P, = 30 em, namnaHWur
HOMHHAN HII TOokH [, = 0,32 a.
Kyiinnarunap anuigiancun:
3
AW HHAYKTHB FajTaxkjars Kyuna-

Jlamnaparn pa Temup y3ak-

Jlamnaunnr akTHE  KapiuH-

JUCH B3 TEMHMP V3aKNH MHAYKTHB FaATaKTHHHI HHAYKTHBJIHCH.

3. 3aHKHDHHHT peakTHB Ba TVJla KYyBERaTH.

4, 3auHPHHHT KYBBAT KOYhbHUHEHTH.

Ewqwi. 1. Jlamnagard KYUJaHHUIHY TapMOK KY4JaHHLIHHUHT  aKTHB
TaUIKH/ 3TYBUHCH 70, TeMHp V3aKJW MHAYKTHB FanTaKkjaru KyudJaHull-
HH 3C2 YHHHT PeaKTHB TalIKWA 3TyBuicH ae0 XMcoOsall MyMKHH, YYH-
KH TeMHp V3aKM HHAYKTHB FANTAKHUHIT aKTHB KAPIGIJIHTH 1HAYKTHB
KapUIMIHKAAH Kyaa XaMm KHuukK (r < x| ).
HHLL

24

30

P,
U’"'_!__ 0,32

Jemak, Jamnajaru  KyuJja-

= 93,8 a.

TEMIIp _\;’33KJ]II HH,I].}’KTHB FarTakJari KydnaHHui:

- ‘|/'U?|_ U2, ]/2203— 93,82 = 199 a.
2. JIaMnNaHHHI aKTHBE KAPLIWJIHIH:
P, =%’=6~3g—22-———-293 CAML. :

Jlamna Ba TeMup ¥3aKiM HHIAYKTHB FalTaK KeTma-KeT YJIaHraHfa
yTa€Tran TOKHWHT KMIMAaTH OMp Xua1. Temup y3akjH HWHAYKTHB FajiTak-
HHHT HHJYKTHB KapLUHJIMIE:

622 om.

Uy 199
X, = —— — —— ==
L= = 5,32
Temup y3akan MHAYKTHE FANTAKHWHT HHAYKTHBJHII:
X _ 622
== =33 1,98 an.

3. 3aHKHDHHHT PEaKTHB KYBBAaTH:

Q=Q, = I?.x =0,322.622 = 63,7 eap.

3aHXHPHHHT TYyJIa KYBBaTH:

S=VP X Q@=V30+ 6372 =705 sa.



4, KyBBaT Koah(HIHEHTH:

cosQ = %‘ = % = 0,425.

47- macana. 33-pacmaarit (46- nmacana) temup Y3akau HHAYKTHB Fajl-
TAKHMHT VpHHMra yJaut MymMKuH OYJirad peocTaTHHHI KAPIUMIKCH aHHUK-
JIaHCHH.

Peocrarjary kyBBaT HoOOyarapunsurd xucobsaancud. Jlamma OGunan
Kaujai KaplnJan<Hi KeTMa-KeT yJall TeXawm/d: aKTHB KapLHJIHKHH-
Mil CKU MHAYKTHE KapUIHJIHKHHMI?

Ewque. Peoctat, XyJAAH Jamrna CHHrapd, cod akTHB KAPUIHIHK —XH-
codmnanasul, JIeNdk, KeTMa-KeT yJaHraHaa, yJaapjiard Ky4JaHWlIHH apug-
MCTHK KVILIILL MYMKIH:

UT == U-ﬂu"l‘ Upeoc*r
Gy epra Upeo.r — peccTaTiari KyuaaHHil,
U[woc'r - UT‘ i UJ1|| =5 220 —— 93,8 = 126,2 8

PecctaTHHHT KapLiHiri:

PR |~ 126,2
PeocT 1,. — 0.32

Peoctataarn KyBeaT HOOYIrapyilaHri:
P = I2rreocr = 0,32%-395 = 40,4 em.

Xyaoca. Jlamna Owaan Temup y3akau HWHAYKTHB FaJTaKHH KeTMa-
KeT yJiarauja, yHaari akTii3 KYRBATHHHT HOOyArapuuiuri o3, UyHKH
r < X_. AMMO 3aHIKNDHHHT KYBBAT Kea(puuuentu knunk. Temnp y3ak-

J¥ MHAYKTHB FaiTak ypHHra peccTar yJaranja yHH KH3WTHwra capg-
JIANTAH KYBBAT MCPOPH 3aHIKHUPHUHT KyBBAaT Kovpduunentura (Oupra)
sIKHH. 1aaim.

Jlanmasnur énnmy yuyn 3apyp Ofaran  Temup y3akiaun HHAYKTHB
FanTakH, namna Onnan keTma-keT yaaw Kepaxk. Ojaatia, KypHIMAHHHT
KYBBAT KO3(hduiuienT KCHACHCATOP ¢pAamyja oulMpuJiai.

48- macana. Kyunauvum U = 127 @ Ba vactotacu [ = 50 2y 6yn-
ral y3rapysyan TOK TapMOFHra WKKHTA FaJTaKk KEeTMa-KeT YJiaHrau.
Fanrakminr napamerpaapu:

= 395 o,

ty=100om; L,=20 smen; ry==60m L,==50 aen.

3ﬂH)i(IIp}II-Il{l" KyBBaT KO?[I]-
ClelHeHTH Bad TOKHHWHI KaTTad-

ry Ly b L,
auru anuksiancun, Cuonbrad Ha- :
THIKanap Oyinya TOK Ba Kyuna- -

HHLJIADHUHT BEKTOpP Jauarpam- <y
MacH KYPH/ICHH.
Euuw. Bepunran 3saHmup- Z
HHHT cXeMacHHH umn3amu3 (34-
pacm). 34- pacm
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FajTakHUHT PeakTHB KAPLIHJHIH,

x, =0l =314.20.107° = 6,28 o,
x2=mL2=314 50-107% = 15,7 om.

3aHKHDHHHT SKBHBAJIEHT aKTHB KapPLIMJHTH:
rs=ri+ry=104+6=16 om.
3aHKHPHHHT 3KBHBAJEHT PeaKTHB KAPLLUMJIHIH:
Xs =X, + Xy = 6,28 + 15,7 =~ 22 oux.
3aHKHDHUHT SKBHBAJEHT TYJa KAPLUHJWIH,

a=]/ A4+ =) 168+22 =273 on

3aHXupAarn ToK:

O 19
I s mae 4,66 a
3aHKHPHHHT KYBBAaT KO3(DODHIHEHTH.
cosq:-ﬁ ' 27—3—0587

By epna ¢ 3amxmpra Gepuiran Kyunsauui Onsian TOK opackpuard asa-
BHH cu/DKum Oypuarn ¢ =54°, BekTop jauarpammacuud KYpPHII YYYH
SAHXXHPHHHT aHDHM KAapIIWIHKJAPAATH  KYUYJaHHLIHUHT  [acaiHIUMHH
aHHKJIaliMK3:
Ua, = I-r, = 4,66-10 = 46,6 s,
Up,=1-x; = 4,66-6,28 = 29,3 6,
Uﬂz = !-r2 2= 4,66‘6 = 27,8 8,
Upy=1-x, =4,66.15,7 =73 s.
Texumpnm: : -

U=V U + CUp)? =V 74,4 + 102,3% = 127 s.
Osmmran HaTwkanap G6yilwua TOK Ba KyWIaHHLLIADHMHT DBEKTOP
RuarpammacHiu uusamu3 (35, 36- pacm). Domnanenuy sextop yuyn [
TOKHHHHT BEKTOPH onmnrad. Kyuwiammu maciutabu /m, = 2 6/ith.

/a; Jo, fa = U
Us,
U
Jr &;.,
oxfie QP, i
s, -
35-pacu



49- macana, [lapameTpniapu aBBaJrd macasafa Kypuafan HKKH FaJ-
Tak Kyunauuum U = 127 @ Ba uactotacu f= 50 ey Oyaran y3rapys-
YaH TOK TapMOFHra YJIaHTaH.

Ewuw, Bepn.nran 3aHKHPHHAT cxemacHHH uu3amu3 (37- pacm). Llo-
XOOUYaJIapHHHT TyJia KapLIHJIHPHHE aHHKJAKMHU3,

Bupunun 1mwoxobua yuyH:

a=)rn+s= |/ 10% + 6,282 = 11,8 ox.
Mkkunun moxobua yuyH:
= 1/ ridad — ]/6“-{— 15,72 = 17 om.

Bupunun moxoGuagaru TOK:
U 127

!1 = Z = T IO 75 a.
i

&

] 2
~U "I’ lfl

L: L:

&

37- pacwm,

I, Toxn Gepwirad KyuyJaHHUIAaH Qg 6yptxarnra opKaza KoJsaJut
@, = arc tg— = arc lg— = 32°
TOKHHHI aKTHB TalKHJ STVBUHCH:
Iy = I,-cosq, == 10,75-0,848 = 9,13 a.
TOKHHMHT peakTHB TalIKuI aTynqucﬁ:
Ip, = I,-sinp,= 10,75:0,63 = 5,7 a.
HKkuHYn moxobuajiaru TOK:

[, Toxku Oepuiiran KyuJaHHILIAAH q:2 6ypqamra OpKaja KoJaju:
Py == arctg-— = arctg = 69°,
TOKHHHT aKTHB TalIKWJ 3TyBllHCH
I, = Icosp, = 7,48:0,353 = 2,64 a,

ag
TOKHHHI PeaKTHB TAIUKHJ 3TYBYHCH:
Iy, =: Iy-sing, = 7,48-0,934 = 6,98 a,
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Yuympit Tok / Huer fiyHaanmy Ba KaTTaauruHn  36- pacmaari Beks

TOP JHarpaMMajgaH TOMHLI MYMKIH, .
ByHHHr yuyH, OOlWsiaHFHY DeKTOp KHAHO onuHraH (YHHHT  ilyHanH-

LMK § UXTHEPHIT OAMII MYMKVH) Kydiauuur Bektopu U ra nucOGartan @,
Ba. @, KoaypyaH Gypuaknapu Ounan [, pa [, TOKJIADHHHHT BEKTOPHHH
YH3HIL Kepak.

Toxkuuur maciuTatu
my = 0,2 a/mm.
Vaymuit Tok L
[ = I+ 1,
BekTtop auarpammanau
I = I(MM)-m; =17 a.
AnanuTik ycyn Gunan xncoGnaHrasaa

1( = -l/ (}_‘Ia)g + (E!p).z: V ]. I ,72 “I— ]2,682 = 1732 a,
2]a=[a1+[;|2; E]p;'.{pl—'—[pz.
YMymili TOK Ba KyuJaHHIIHHHT (pa3aBuil CiyKMIN Gypyaru

12,68 swo
T’?—47 .

ByTyH 3anXHpHHHT KYBBaT Koaq:-c]niuuemu
cosp = cos 47° = 0,68,

}a s Lo

@ = arc tg%—:m arc tg

X,
& I

38- pacwm

50-macana. Kyunauwmu U = 220 B 6Yysran snekTp TapMmorura 38-
pacMaa KYpCcaTHAraH S/MeKTP 3aHMKKPH Y.AHTaH,

Arap.
ro=2,16 on, Xy = 60 om,
Xco = 0,56 om, ry=3 om
X, =4 om, r,=6 o,
Xeo =8 oM, Xy = 25 om

Gyaca, Gapua TapMOKJApJard TOKJAp aHHKJAHCHH,
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Eunn natnxanapu Ofiinya macuitabfa TOK Ba  KYYJIAHHULIADHHHP
BEKTOD JAHarpamMMacH KYpHJICHH:

Eqwe, TapyognapHnHr TyJia KapLUHNWKJIAPHHH AHHUKIAIMH3:
=)+ =VF+4£ =5 on
2,-,:1/ !”:;-i—x'c":-lxﬁg—l—sz = 10 oM,

zg=x =25 o
TapMoxmnapHHHT aKTHB Ba

peakTHB YTKa3yBYaHJHKJAPHHH aHHK-
Jaiau3
r| 3 l
&= =& = 0123,
2]
r, 6 1
2= 27107 = 0,06 5
X, 4 s N
b, = Tf‘ =g = 0,186 o0
Xy 8 L
b, = 2 =gz = 0,08 75,
X, 25 1
by = 2 =ge7 = 0,04 o5
TapMoRJaHUILUZar aKTHB YTKA3yBYAHJAUKHHHT {HFHHHCH:
|
8ap=8&1+ & =012+ 0,06=0,18—
- Tapmoxianuiuary peakTHB YTKa3yBYAHJIHMKJIAPHHHT  (THFHHIHCHI

1
byp = by — by + by = 0,16 — 0,08 + 0,04 = 0,12—,
TapMoxiaHHIIHUHT TVsia YTKa3yBYaHJHIH:

= TR Y 3 1
Vo=V &+ =V0I8L+0,12% =0216.
TapMOKJAHHILHHHT aKTHB Ba PEAKTHB KaPIUHJIMKJADHHH aHHKJAfMHS!

| |
Tap = gas’}g “_‘0'18'{)_.(}"4—7= 3,84 ox,

Xap = bsp* y%m = 0,12-@-{%, = 2,56 om (MHR),

rs=r,+ry =216 3,84 =6 on,
Xs =X+ Xpg— Xco =6+ 2,56 — 0,56 =8 om.



3aHKHPHHHT TYyJa KapLIHJIHCH:
a=) A+ =VE+8 =10 on

TapMokanuLTaya 6yran ToK:

L 10
TapMOK/MaHHINZAry Ky4JaHHIL;

1

Tapmoxnapparn Toxsap:

39- pacm

BexTop ;m.:arpamiann KypHil yuyH (39- pacm) TapMokJapjiard TOKs
‘::gh OH/iaH Kyu/aHuIl OpacHJard (asaBuil CHAMHII OypYarHHH &HHK
{H3 ks ’

@, = arclg —’%’— = arctg %, ¢, = 53°10’,

g = arclg =% —arctg 3, 9, = —53°10,
25

@, = arctg i—a"'- = arctg 57, s = 90°

m, =1 6/mm, m,= 0,5 a/mm.



~ 5l-macana. Cxemacu 40- pacmia KypcaTWIraH 3JeKTP 3aHKHPHHHHP
Gepuaransapi Kyiiiaarsjaapra TEHT:
I, =6 a, ry=10 om, r, =8 om, xc, =6 on, x,, = 16 os, xc, = 4 oM,

Cx,, =15 om, ry =2 om, xco =10 oa,

.’a L]

bi 4% s LYa

N ® |:| - " o

: o= Xe
i Xe,. T ST
T 18

'%E{ L1}

40- Elacm

Bapua TapMOKJIapAars TOKJAp Ba 3aHYKHPHHUHT KHCMJIADHAATH  KyY-
JIAaHHIL aHHKJAHCHH,

52- macana. Xap Gupnuunr curumd 4 mukpodapaganan  Gynran 10
9JIeMeHT/IH KouJleHcaTopiap GaTapesich mapansies - GHpukTupuaran Gy-
Jan0, Kyunauuum U = 36 @ nu y3rapyBuan ToK MmanGawra yJjaura.

Yactoranapu f==0; 50 Ba 1000 ey Gyaranaa TapMoOKJaH HCTEBMOJ
KWJIHHAINTAH TOKH aHHKJIAHCHH.

53- macasna. Yactoracu f= 50 ey pa kywnauuwn U = 220 ¢ Gya-
ray ysrapyByan TOK Tapmorura curinmu C =05 mK¢p na Oyjarad KoH-
JIeHCATOp YJaHraH. 3aHyKuplari TOK Ba KOHJEHCATOPHHHI JIeKTP Maii-
JIOHHJA WHFHJICAH 3HEPrusiHUNr MaKCHMas KHHMATH aHHKJAHCHH.

L 3

E—p-
wlo (V) n
#

41- pacm

54- macana. Yactoracin f = 5C ey 6ynran y3rapyByaH TOK TapMOFH-
ra yngam acGoGnapn Ba akTnB KAPLLWJINK, KOHJEHCATOP (aKTHB Kap-
uniaurn r =0 Gysran) ynauran (41-pacm). AmnepmeTp, BOJBLTMETP,
BaTTMETPJIAPHHHT KypcaTHIUH KYHHJarijapra TeHr:

I=4a U=2206 P =400 am.
AKTHB KapIUHJHKHHUHT MHKAOPH Ba KOH/JEHCATCP CHMFHMH, PEaKTHB
Ba TyJa KYBBAaT, LWYHHWHIJCK, 3aHKHPHHHT KYBBAT KO3(MPHIHEHTII aHHK-

JNaNCHH, 3aHXKHP TOKH Ba KYUWIAHHMILJIADHHUHT BEKTOP JMarpammacH
KY PHJICHH,
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£ VTP
: Uec = -l" Y
Y JlaMma saHXHPH

- yr amL DY i ~u
— 127 & Ba KyBBaTh Py = 40 em Gy
(ygnanrii Us SR it
55- Macaa. i]\a}’H““ KyJIAHALT U =220 BOJBTIH TapMOKKA yJarmn
I SHEKTP‘T:;;}[\WH KOHJIEHCATOPAADHH SJIEKTP JIaMra OWJIaH KeTma-Ker
rrie H MJIK
yuVH KaHJd i
YRar Kepa[r\:;rop:karﬂ Kyd/aHHI, PEAKTHB B TYJa KYBBAT, LIYHUHTJek,
Coyne ! v ; 7
R:{’Eifizjr xyBBAT KOSHHUHCHTH aHHKJ/IAHCHI.
HiK L) 7 ALIL:
> Ewuy, KoneHcaTopAdrt h)‘ma*}“m- : _
2 _ /2208 —127° =179 s,
=

ird Bd KOHJeHCcaTopAari TOK:

KOHJIeHCATOPHHET 3apypHH CHFUM:

I 108 RS 5
—_ = ), U MELD,
= O-xXe  314:570 /

T TR et e

SaHIKUPHUHT PEaKTHB KYBBATH:
| Qe = I?-xc = 0,3152-570 = 56,3 aa

3aHKHPHUHT TyJa KYBBaTH:
| L or 1 At AN2 T
| S=VPF@ =V 40" +56,
' 3aHKHDHUHT KyBDaT KO3((RIHEHTH:
R a0y
Sk e
. 56- macana. 55- Macasiafiars KOH1eHCATOPHUHT ypHHUra yJail MyMKHH
t OYJIraH DEOCTATHHHT KADILIMJIMIHHI AHAKJIA0, peocTaTfard KyEBBaT MC-
potH XucobJaHCHH,
Kannaii kapummmkew samna Ouian KeTMa-KeT yJaral MabKyd.
AKTHB KapUIMIIHKHUMY €KH CHEMMHHAMHUP
o7- Macana. 42- pacMza TacBMp. STRITAH SMeKTp samKupuza, 4;, A,
B3 A; aMnepMeTpaapHiHD KYPCATHIIN KYHHIATHra TeHT:

0,58.

42- pacm

I =hL=4da I,=1 a

Tapmoknanumiraua Gyaran Tok AHUKJIAHCHTI.
- macana. A APILKAETH 7 = 10 ¢

MeH Dy =aT YA ; CHFF

acu f =50 ey. 3auxi {

Jie YAAri KVUIaHuIl, UIYHHHTAEK, aKTHB,

aHHKJIAHCHH, ) ACH KYPHJICIH.
' Jam alnru Ma

(JldTH BA KOH-
{THB Ba Ty/Na KYBBAT

PUICUH.
xywianuwey U = 220 ¢ 6yuran
JHAHCI KYU/aHHII CTabHITH3aTOPH
H: aKTHB KapILHJIN-

e Y
43- pacm 44- pa

OM, MHAYKTUBAHTH L == 127 sen, curumu C = ()
3anKupaars TOK Ba KTHB KApLIHIHKJIADAArH KYYJaHULIHHAT TYIIYBH
1 Kypuiacud. CTaOH/H3ATOPHHHT HIJIA-

BHD STWIFAH 3JEKTDP 3aHMXKHPH
pesoHaHcra Moc/aHran. TabMuH-
JIOBUH Tap)
Ui=
<

62-macana. 45- pacvaa Tac-
BHP STHJraH 3JeKTD 3aHXKHU- 45- pacn
pugarn V,, V, Ba V, BOJbT-

'

MeTpJapHHHT KYpCATHIUH ‘KyHMJArujaapra TeHr:
U =1206 U,=1508 U;= 150 s.
TabvMUHNOBYM TaDMOKHHHI KYU/IAHMLIH aHHKJAHCHH.

8—39

Caps Lock

{> Shift

Ctrl

Win

Alt
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—_ = ), U MELD,
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T TR et e

SaHIKUPHUHT PEaKTHB KYBBATH:
| Qe = I?-xc = 0,3152-570 = 56,3 aa

3aHKHPHUHT TyJa KYBBaTH:
| L or 1 At AN2 T
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R a0y
Sk e
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t OYJIraH DEOCTATHHHT KADILIMJIMIHHI AHAKJIA0, peocTaTfard KyEBBaT MC-
potH XucobJaHCHH,
Kannaii kapummmkew samna Ouian KeTMa-KeT yJaral MabKyd.
AKTHB KapUIMIIHKHUMY €KH CHEMMHHAMHUP
o7- Macana. 42- pacMza TacBMp. STRITAH SMeKTp samKupuza, 4;, A,
B3 A; aMnepMeTpaapHiHD KYPCATHIIN KYHHIATHra TeHT:

0,58.

42- pacm

I =hL=4da I,=1 a

Tapmoknanumiraua Gyaran Tok AHUKJIAHCHTI.
- macana. A APILKAETH 7 = 10 ¢

MeH Dy =aT YA ; CHFF

acu f =50 ey. 3auxi {

Jie YAAri KVUIaHuIl, UIYHHHTAEK, aKTHB,

aHHKJIAHCHH, ) ACH KYPHJICIH.
' Jam alnru Ma

(JldTH BA KOH-
{THB Ba Ty/Na KYBBAT

PUICUH.
xywianuwey U = 220 ¢ 6yuran
JHAHCI KYU/aHHII CTabHITH3aTOPH
H: aKTHB KapILHJIN-

e Y
43- pacm 44- pa

OM, MHAYKTUBAHTH L == 127 sen, curumu C = ()
3anKupaars TOK Ba KTHB KApLIHIHKJIADAArH KYYJaHULIHHAT TYIIYBH
1 Kypuiacud. CTaOH/H3ATOPHHHT HIJIA-

BHD STWIFAH 3JEKTDP 3aHMXKHPH
pesoHaHcra Moc/aHran. TabMuH-
JIOBUH Tap)
Ui=
<

62-macana. 45- pacvaa Tac-
BHP STHJraH 3JeKTD 3aHXKHU- 45- pacn
pugarn V,, V, Ba V, BOJbT-

'

MeTpJapHHHT KYpCATHIUH ‘KyHMJArujaapra TeHr:
U =1206 U,=1508 U;= 150 s.
TabvMUHNOBYM TaDMOKHHHI KYU/IAHMLIH aHHKJAHCHH.

8—39

Caps Lock

{> Shift

Ctrl

Win

Alt



63- macana. AxkTHB KapumanrH r = |0 om Ba HHIYKTHB KapILWJIH-
ru x, = 50 om ra Tenr 6yaran fanrtak, gactorac f =50 a2y Ba Kyu-
naunn U = 220 BosbT/IM y3rapyBuaH TOK TApMOFWra ynaHras, 3au-
JKHpAA KYS/aHiIU Pe30OHaHCH XOCHJ OYJIHIIN YYyH, FaJTak OnnaH KeT- -
Ma-KeT yJjaul kKepak Gy/raH KOHAEHCATOPHHHI CHFHMH aHHKJIAHCHH.

64- macana. Yactoracu f =50 2y Ba kyunanumum U = 380 & Gya-
ram y3rapyBuaH TOK TapMOFHra, KyseaTh P = 60 kem snu akTue—in-
AYKTHB HCTEbBMONYH VJIaHIaH,

Kyitugarunap aHuKJaHCHH:

1. McTebMONUMHHHT TYJa BA PeaKTHB KYBBaTH, LUYHIIHTAEK, COS(p, =
= 0,7 Ba cos@, = 0,9 ra Tenr Oyaranza y3aTruy CHMJAPAArH TOK,
KyssaTnap y4Oypyard KYPHJCHH.

2. KysBar koxpduunedThun cosg, = 0,7 naun cosg, = 0,9 ra kanap
KyTapull y4yH, HCTebMOAYH OWJIaH napansien ynauuiii Kepak Gysiras
KOHJleHcaTop/iap OaTapesiCHHHHI CHFHMH.

Ewau. 1. KyBsar kosbbuuuentH cosp, = 0,7 Ousan uwaaranjaru
Tysa KYyBBAT: '

(g DL g,

PeakTHB KYRBAT:
Q = ]/S';’ —P? _ V85 7P—60t = 61,2 keap,

CHMJap/lard TOK

ll:U "—"-—0'—3§=226 a.
KyBpaT kospduuneHTH cosg, = 0,9 ra Tenr GyJsirauja
P 60
82 _ﬁ]}; == .6,_9 = 66,6 Kea,

Q=) Si—P" =V666°—60° =306 xeap,

— S _ 66,6
l=p=gp=175a

Onuerannap Gyiinya macwrabpa KyBBaT/iap yuOypuardHH KYpaMH3
(46- pacm).
mp =2 Kem/mm, mq=2 Keap|mm, mg=2 K&-Q/MM.

* Cos ¥, =07

S

g

Cor § =

Q S5,
Q:

¥

46- pacm




2. Komnencauusinanuuii Kepak Oy/araH peakTHB KyBBaTHH &HHK-
JaiiMu3

Q= Q,—Q, =61,2— 30,6 = 30,6 xsap.
Hemak, KoujaeHcatopsaap 0GaTapesiCHHHHI KYBBAaTH
Q. = 30,6 ksap,
ammMo
Qc-"-—‘-' [c'U — Uz-&)C,
Oy epiau

__ 30,6-10°
-0 314.0,38%

65- macana. I\mmeﬂcamp yJNaHranian CYHr JIHHHAJArd TOK Yyarap-
Mali Konca, HCTEbMOJIYMrd y3aTWnaéTran akTHB KYBBAaTHH KaHyara Ky-
naiiTupuul  MyMKuH. ABBanry MacanaHuHr GepusrannapujaH  goiiaa-
JIaH HHT.

Ewqua. 1lapt 65"*1"{uqa JMHHAJArH  TOK y3rapMail Konaau. Jlemak,
Tysa KyBBaT XaMm yarapmailjy (MCTEBMONYHHHHT YyuJ:apuiard Ky4/aHHLI
yarapmail KOMHIUM Kepak)

S; = Ul;, =857 x6-a.

KonzencaTop yaanranaan CyHr KYUJIaHHLI BAa TOK Opacigard hasasuit
CHKNL OypYyardHWHC Y3rapHild HATIDKAc ‘a4 KYBBAaTHHHT AaKTHB Ba
PeaKkTHB TAlIKKJI STYBUMJIAPH XaMm Y3rapaju:

P' =S, cosp, = 85,7-0,9 = 77 kem,
Q = S,-sing, = 85,7-0,438 = 37,6 xeap.

Jlunusa Gyitnua HcTebMONYHJIAPra y3aTHII MYMKHH OViram Kyimmmua
aKTHB KYBBaT

— 676 kb,

C = Qc

AP=P —P=77—60= 17 kam,
SABHH AKTHB KYBEA4T LUyHYara y3rapaj.

L # X L
~U Fis “'U[ =
c
# I # il

1 _
47- pacm 48- pacm

66- macana. EpuTriu KypHJIMaHHHT KYBBAT KO3¢puuUMeHTHHH Orpra-
Ya OPTTHPHII YuYH KOHJercaTopjaH choijasauniu MVMKHH (47- Macana-
ra Kapasr). Yuu 47, 48- pacmyiapiary cxemanap 6yuﬂqa yhaw MyMKHH.
Kypcatuiran nKKu cxemafgaH KaficH OHpH JlaMImaHHHT Hopma.n VLLJIALL-
HH TabMHHJAiAH Ba GyH]a KOHJAEHCATOPHHUHI' CHFHMH KaHAail GOy/HLIH
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kepak. TapMOKJaH MCTEBMOJ KHAHHAETraH TyJja KyBBaT Kaupafl ¥3ra-
paau? ;
Ewuu. 1. Konaexncatop €puTHLI KYpHJMacHra napaJjnen Yaaurad
(47- pacum). Byunail 3anxkupaa Toxaap pesonancH (b — be = 0) coaup
Gyom6, KyBBaT Ko3(hduuHeHTH Gupra TeHr OV HLIE MYMKHH.
3aKHp PeakTHB KYRBATHHHHT BUFMHIUCH HOAra TeHT GYIHILIH

U6, — U?-be =0, abHH QL_QC =0 ékn Q= Qe
Q, = 63,7 eap (47-macana eunMyJaH), YyHKH
' be = ©-C,
y xoaza
Q=U*b.=U*»0w-C,
6y epiaH

Co @ _ 63.7.100
T ow-UE T 314-220%

= 4,2 MK,

2. KonaencaTop épuTHLI KVPHJIMAcura KeTma-keT ysanrau (48- pacwm).

: : 1
Byrjaal 3aHxKnpaa KyulaHHluJap pe3oHaHCH (x[_——-xc, ABHU O - L r——m—_c)

coqup 6Vau6, KyBBaT Koshouuuenti Oupra Tewr Gynaanm 47- macana-
HHHT eyuMHAaH X, = 622 ox.

Konaencatopuudr XucoOuil cHFUMIU
1 108
G2 0-Xe  314-622 b

Onatna, 47- pacM KyJnanunajy, YYHKW KOHIEHCATOPHHWHT YJaHHIIH
Jamna 3aHXNPHHUHT y3uJapiuura OOFNHK Ofyimaiiu.

= 5,1 mrd.

Y4 ®A3AIM TOHK SAHHUWPIIAPH

67- macana. Jluuus Kyunanumu 380 6 Ba uwactortacu 50 2y Gya-

rai y4 ¢asand TOKHHHT TYPT CHMJAH TapMOFHMra HCTebMOJUYHJED I0JI
Iy3 cxemazna yJsiaunrad (49- pacm).

I e ks -rV'W\_“.__C‘
Fad | TR . LA

s L L%
8 & ———— — Y Y Y\
- Lg il
c p——— ¢ ey YL LG
— Lo i
0 & o i

49- pacm




HcTebMoNYUNapHUHT napaMeTpaapy Kyiiuaaru »kajsanjga Gepuarau.

i
RA \ La Ca Rp Lg 8 | Rc Lc Cc |
om ‘ MeH MK oM MEH MKGD on MeH MK
10 \ 63,6 318 20 31,8 j 159 — 95,6 ’ 79,6
1. McTebMOMUMIAPHHHT (Da33 TOKJAPH XUCOOMAHCHH. —  ritm :eifves ]

2. Kyuaauuul Ba TOKJADHHHT BEKTODP MAuarpammacH Macurabna uu-
BUJICHH. '

3. paduk ycynaa BeKTOp auarpaMMmaiad HoJb (HefTpan) cHMuarm
TOK AHHKJAHCHH.

4. HcTepMONMUANADHHHI' aKTHB, PeaKTHB Ba TyJa KyBBATJapd, Ily-
HHHTJeK, y4 (asanud 3aH)KHPHUHI TYyJa KyBBAaTH aHHKJAHCHH.

Ewuw. 1. HcTebMonuurapHuur ¢asa ToOKJAAPHHHU
aHuKJau. ByHHHr ydyH aBBan Xap Oup asaHuur TyJaa KapIUHJIATH -
HH Xuco6naiiMu3:

Zy= VR H(0Ly— 55 =
=}/ 1004+/314.636- 10— Ly~
=V TOF 20— T0F = 14,18 ox,
Za'= VR%-!— c-J-Ln—m_i;,B)2 =
-/ 20+ ( 314.31,8.10° — L'

= /207 + (10 — 20)%== 22,4 om,
1 2
- — 1 1
= V(314'95'5'10 = 314-79.5-10—-) =
= V(30 —40)* = 10 on.
Xap 6up dasanuur ToknHH OM KOHYHMra acocad anMKJafiMHS)

U 380
.[ =3 — a1 = — =n
AT V3IZyn V34,18 18,
U 380
I == A =_ — =
B v3iZs V224 S0
Un B0 _ 99 4

c™ V3.zc V310
a7



2. BexTop auarpaMmmanu Kypuur (50-pacm). Assan Kydsa-
HMII YYyH MaciuTaG TaHna6 onamus my=5 6/ssm. VxTuépuit O nykra-

gad (50- pacm) OupuHun (asaHHHr (a3a KydJaHHU BEeKTOPHHH BEpTH-
Kan KyAMH3:

Hefitpan cum Gysaraspa  ¢asa
Kyusnanuwnapu Ua, Uy Ba U. ¥3apo
TeHr OVau0, yu asasn CHMMETPHK
CHCTeMaHd Tawkun  kuaaan, Pasa
KYYJAHHILH BEKTOPJIAPHHHHD  OXHPH-
HH OGUPHKTHpPHO, JNUHKA KydJaHMIL-
napu (U ,p, U, Up,) HHHT yulyp-
qarMHu  XocHa Kkaamusd.  Merenmon-
QUJAPHHHT TOK BEKTOPJAPHHH KYpPHUI
yuyH, aBBajio, Oy TOKJAPHHHI Terdii-
au hasa kyunauuunapura  HucOaTad

tasasuit  cumkum  OypuyakJapHHH
dHHKJAII Kepak:

y Xonaa @, = 45°

1, Toku U, xyunannwupas ¢asa KuxaTHAad OpKaja KOJIMOKIA,
TYHKH s

P _. 1- S
- @-L, =20 O'“>m-CA = 10 oa.
Iy toku Uy Kyunawnumgad ¢asa KuxaTHAAH OJJMH KeJMOKAA,
(mrapriaMoKaa) YyHKH
- . Rp__ 20
. €0s Py = T 8 0,892, (PB = 270,
B ]
1
OJ‘LB—- 10 0J“<Eﬁ = 20 om.
4 :{C_Toxn Uc‘_‘xyqnaunmmaﬂ (dasa KHXATJaH OJJAUH KeJMOKHa
YyHKH j :
- Rc
COSQP. = =—=10; = —90°
=7, 1 Pc
: 1
‘@b, =30 ou<m = 40 os,

Tox yuyH Macmrab Kalyn Kunnlﬁ (m; = 1. a/ms), HCTEeBMOJIYHIIADHHHD
TOK BeKTOPJapHHH TerHmuid asa KyuJaHuuuiapura Huc6aTaH MabJyM
O6ypuak octHaa O HyKTajad Gowiab uu3amus,

88 .

\ | :




3, HeitTpan cumaars Tok casa TOK/apUHHHI TeOMETPHK HAHFHHH-
cHra TeHr:

L =T\ ++T

Iy BEeKTODHHHHI Y3YHJIHIHHM TOK Maciutabuja ysua6, HeiiTpasn cm.:-
Jard TOKHHHI MHKIOPHHH TOMaMu3:

Iy=34-m =34.10=34 a.

4. McTebMONYNNAPHUHT KYBBATHHH aHUKJaNQ
a) xap Oup (hasaHuHr akTHB KYBBaTH:

P,=U,-I, cosp, =220-15,5-0,705 = 2400 em,

P,=U,-1,-cosp, = 22(.9,83.0,892= 1930 &m,

P.=Ug-1l.-cosp. = 220-22-0 = 0,

6) yuana (pasaHHHT aKTHB KYBBaTH:

P =P, + P, + P, = 2400 + 1930 = 4330 am;

B) Xap Oup (pasaHuHr peakTHB KYBBAaTH;

Qy=U,-I,sinp, =220-15,5-0,705 = 2400 sap,

Qy =Uy-1,-sing, = 220-9,83.0,454 == 984 aap,

Q. =Ug-I.-sin . = 220-22-(— 1) = — 4840 aap;

r) yyana (asaHuHr PEaKTHB KyBBATH:

Q=0Q,+Q, + Q. = 2400 — 984 — 4840 = — 3424 eap;

1) xap Oup (hasaHuHr TyJa KyBBaTH

S,=V P4 + Q4 = 1/2400% + 2400* = 3400 ¢-a = 3,4ks-q,

Sy=V P 4+ Q% =V 1930+ 984* = 2300 6-a = 2,3x6-q,
=1/ PL4 Q2 = Q.= 4840 6-a = 4,84 Keg;

e) yvasa (pasaHMHr TyJa KyBBaTH:

S = VP4 Q*=V 4330% + (— 3424)* = 5520 6-a = 5,526-a;

68- macana. JInuus xyunauuum 380 6 Ba wactoracH 50 ey Gy.r:rau
ya asanu TOK TapMoFura yuOypuak cXemajla KCTebMONYHJIAD YJaHraH

(51 pacm).

- L
Iy, —— Ras A8 I Cag
A &F 5=, = -'T-.,.' Y. = | _] o
A8
. ; Rac, Lec Csr b -
PRl : = - N_Vr.\—“—‘ -
{sc
' Rea Lea I Cea |
F‘ﬂ—ﬁ —trep—en— Ernane f 40006} -
bl-pacu

a2



McTesMonYNapHIHT  mapaMeTpaapi Kyiuaarn »kajpanana Oepuiras.

Ra | Lae Cag | Rpc Lpc CBC Rca Lca Cca
oM MeH | MK | om MeH MEQ ou MeH MK
— 63,6 636 10 31,8 318 20 95,6 79,0

1. Mctebmonunnapuiinr $asa Toksapu XucoG/IaHCHH.
9. Tok Ba KYUYIaHHIINAPHHHE BEKTOP Auarpamvack Maciuradna Ky -
PIACHH.
3. JIuHnA TOKNap:H BeKTOP AHArpammajian rpadiik ycyJaa aHHKaaHCHH.
4. McrebMonuunapHIHr akTHE, PeakTWB Ba TVJia KyBBaT/1apy, Luy-
HUKFACK, yu (asaii 3aHAKVFPHUHT TYNa KYBRATH AHWKJAHCIIH.

Evnt,

1. UcTebMonuunapumur ¢asa

TOKINapWHH aHHK-
J1a 1.

ByHunr yuyn xap Oup asaruur Tysa KapiunIHKJapHHH XHCOO-
NaiMu3:

Z,p= ]/ Ris + (m-L‘,\B—m,fEA ‘]2 -
= ]/( 314836+ 1074 — —re)

2
3Td 636 J0=5) — 19 oM

2
VRBC‘“!“ (I)L wCBC] =

i 1 2
- V10=+ (314-31,8- 107 — 1 *—10 ox,

< 8
Zea= 1/ Rea + ‘—dla) =
=}/ 20 +(314.95,6. 10~ m—%.ﬁz-—r)'-= 22,4 on.

Xap Onp ¢asajari TOKHM OM KOHYHHra &COCaH aHKKMaiMu3:

Uge 380
IBC = -ZE = Tﬁ' 38 a,
UCA 380




2. BexTop AMarpaMMacHHW KYPpHLL. ABBaT KyulaHuIll
yuayH maciutab Tawnab onammus; m,= 7,5 6/MM TOKJap Y4yH mp = |
a/mm. Jluansa xkyunawuunapd Uy, Uge, U, €nug yuOypuak Xocua
Kuaaan (52- pacm). Herepmonuunapauur ¢asa ToKapH BEKTOPHHH KYe

~/a8

62- pacwm

pHit yuyH Oy TokJapuuHr Aneua Kyunanuuwnapi U g, Uge, Ug, ra
HucOatan ¢asaBuil cuKiw OypyakJapHHH aHMKJAll Kepak:

Rr\ﬂ 0 o
T 0, nemak, @,p==90°

I ,p Tokn ¢asa xkuxatnaw U,, KyuJlaHHIIZaH OpPKaja  KOJMOKA3,
YyHKH

COS P ,p=

w-L,,= 20> = CAB =5 oM,
Rpc _ 10
coscpacm——z—nc=m=l, Ppe = 0.

Hemak, ;. Tokn ¢asa xuxatuan Up. Kyunawumm Guna Oup ityua-

JIHILAA, YYHKH
1

Ly, =10 = e i 10 ox,
RCA 20 .
COS Py = Zon @A = 0,892; P = 27°.

I., Toku asa xuxathaan Ug, KYWIAHHIIMAAH OJNHH  Ke/JIMOKJA,
YYHKH

o-L., =30 < = 40 ou.

@ CCA

I,g0 Igc B2 I, TOKAADHUHT BEKTOP/JAPHHW BEKTOP JMArpaMmand Te-
ruunn U, g, Ug. Ba U, KyunaHuil BeKTOPAAapHHWHT OGOLUIAHHILHAAH
MabayMm (as3asuil cuiDKH Oypyard XOCHJ KHJIMO uYH3aMu3.
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. 3. WcrerMonuunapHuHr JIHHHA TOKJApH KYHHIAaru reoMeTpuk Hgo-
Janapra acocaH BeKTOp AuarpammagaH rpapmk Oyiinua udoiananaiu:

Thn = Tpap — Icas
In = Tpc — Iap
Ic = Tca — Ince
- Muarpammagan Kyfuiaruiapuu ToK wmacmurtabu Ounan yaual ona-
MH3:
[,=375 um-m = 37‘,5 mm-la/mn = 37,5 q,
Ip=21,5 mm-my =215 mm-1a/mn =215 q,
[C= 42 mmom; = 42 Mme almm = 42 a.

4. KyBBaTnapHuH auHKJalLL:

a) xap Oup (asaHuHr aKTHB KYBBaTH:

Pyp=Usp+T g-cos@,y =0, uynku cosq,, =0;
Ppe=Up.+1ly--cos oy = 380-38-1 = 14430 em = 14,43 kem,
Pey=Ugqy 1cpcos ., = 380-16,95-0,892 = 5740 6m=>5,74 xem

6) yyana (hasaHHHT aKTHB KYBBaTH:
P =P,y + Py + P, =0+ 14430 +.5740 = 20170 em =
= 20,17 kem,
B) Xap OMp ha3aHWHr peaKTHB KYBBATH:
Qus =U,g* ! ppsing,, = 380-25,3-1 = 9620 sap = 9,62 «eap,
Qpc = Upgc* Ipc sin@y. =0, uynku singy. = 0
Qea=Uca Icp sing., = 380-16,95-0,454 = 2930 eap = 2,93
Keap,
r) yuana }asaHMHr PeaKTHB KyBBAaTH:
Q= Qup + Qac —Qca = 9620 4+ 0 — 2930 = 6690 '6ap = 6,69
wsap,
n) Xap Oup (asaHMHr TyJa KYBBAaTH:

=) P, —I-Q'iB =Q,z=96206-qa, uynkn P, = 0.
VP = Py = 14430 6-a, uyHkH Qps=0; .
=V P, + an — 1/ 5740°+ 2930°= 6450 6-a,
e) yuana ¢asaiiMHr TyJa KyBBaTH:

S = VPT @ =}/ 20170°+ 6690°= 21200 s-a.

¢ 69- macana. Jlunua kywnaunum Uy = 380 ¢ Gyaran yu . dasam
TOK TapMOFHTa SJEKTD -Medb ynaHran. [IedHHHP KH3JHPHIL S/eMeHTe
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Napu IoJiIy3 CXemaja yJaanca, TAPMOKIAH HCTebMOJ KHJIAJHTaH KyBBaT
P =05 kem O6ynanu. Arap neuyHuHr KH3AHPHIL 3JEMEHTNapH yulypuyak
cxemaza y.naHca -(asa TOKJapH Ba TapMOKJaH HCTEbMOJ KHAMHAMIaH
KyBBaT Kaujail ysrapaau? -

70- macana. Jluunsg kyunanuwn U= 380 @ GyaraH yu ¢asann Tok
TapMoFHra KyseaT Kouhbuurentn cos@ = 0,8 na P =05 kem Kyssar
HCTEbMOM KHJAYBUM HHAYKUHOH neup yJaaHrad., [TeyHuHr Kuagupw
SMeMeHT/iapH 1011y3 cxema ysawrad. Xap Oup (asaHWHr mnapameTpJa-

pH aHHKJaHCHH. P
71-macana. Jlnuua xywJia- —
Hnum U, =380 ¢ Gyaran yy At

|

thazamt TOK TAPMOFUra MHAyK- C
ILHOH rneus ynadrad. [leunuHr e[ 1o [ -
KU3THPHLI 3JeMeHTIapH  10411Y3 ,

cxemana yJanrasja TapMOK/IaH "
HCTeDMOM KHJraH KYBBATH

P=7 kem ra TeHr (cos® = 53- pacm

=0,8). Arap gu3aupuwr 3je-

MeHT/1api yudypuak cXemajaa yJaHca, MeUHHHr TapMOKAaH HCTeBMOJ
KHJaZHral akTiB, pPeakTHB Ba TyJa KybBaTH Kaniail ysrapagu?

72- macana. Jlunua Kyuaanniun U ;= 380 6 Gysiran yu (pasanu ToK
TAPMOFNra acHHXPOIl ABHraTe/b Ba KU3MPTHY meyb v.iauran (53- pacm).
Kyssat kos(pduunentn cos@= 0,8 na ABHraTeJHHHI HCTEBMON KHJA-
nanurad KvBBaTH Pue== 16 K6m, neuyHHHr HCTEBMO/ KHJIAJMTaH KyBBa=
T™H Pn= 6 kém. Yu ¢aszann 3aHXKHPHHHT TyJa KyeBaTH Ba Gapua Ky-
_PHAMANAPHHHT KYBBAT KO3(PPHLHEHTH aHHMKJAHCHH.

73- macana. TYPT CUMJIH 3JeKTP TapMOFWra yu (pasanu uCTebMOJIYH
“ynanrau. Jluwus Toxaapu [, = Iy = I, =10 a. KyBear Koa¢uiu-

-

= Fa ) Xn .
A e} k!
Rn Xa
1 Y Y ;
8 A4

| Ra Aa

is

sm w-

b4- pacum



enTnapn cos@ A =0,6; cos@y = 0,75; cos ¢, == 0,9. Harpyskaun cum-
MeTpHK JAe6 XHcoGaail MyMKHHMH?

T4- macana. Yu c¢pazanu JNMHHST OXHPHJA HCTEeBMOJUHIAD 10JAY3
cxemana ynaurad (54- pacm). AkTuB Kapuinukaapy R, = 17 o,
R,=14 om, R.= 13 os. Peaktus kapwmukaapn X, =: 22 ox, Xp=
= 18 om, X.= 28 om. Xap OHp /JHHHA CHMHHHHT aKTHB BA PEAKTHB
Kapumaurd R, = 10 os, X, =2 on. Jluuua OGowmjard  KyuJaHu
U =380 6.

Kyfinaarunap aHuKJIaHCHH:

1. ®a3anapaary TOKAAp.

2. Y4 (a3aan 3aHKHDHHHI aKTHB, PeakTHE Ba TVJa KYBBaTl.

75- macana. Jluuusa kyunawnum U = 220 e Gyaran TIpT CHMIH

SJEKTP TAPMOFHra EPUTTHY HArpy3ka yaawran (55- pacm). Epurriunap-
HHHI (pa3anapiari HCTebMOJ KYBBAaTH:

P,=55 kem, P, = 6,6 xem, P. = 2,75 xem.

Ky#Hnarunap aHukaaHcun:

1. ®asanapparu Tokaap.

2. BekTop auarpammazaH TOK [, HHHT KHIMaTH.

3. TapMOKJaH MCTEBMOJ KHJMHAETraH YMyMHil KYBBaT

4. Macwrabna TOK Ba KYWJaHWLVIADHHHT BEKTOp JAHArpaMMacH
KYPH/ICHH.

Ag—fF——

Ag—F } —4
8 s—f—— A
3.:_11—1
¢ —— g 3
! —— |
& -

55- pacm 58- pacm

76- macana. Kyseath P = 2,4 xkem 6ynran y4 $asanu CHMMeTPHK
_MCTeBMONYH 10J11y3 cXemana ynawrad. Pasa xyunanuum U = 120 6.
Dasanappan Gupopracra R =: 24 oM aKTHB KapIIHAMK KeTMa-KeT
V/IaHraBfa HeliTPajn CHMIAArd TOK aHWKJ4dHCHNM.

77- macana.” Xap OupuruHT KysBaTH P, = 2,2 xem, P, = 4,4 Keém
6yAraH WKKWTA AaMnanap rpynmnacid JWHKA Kyunanwmu U, = 380
BOJLTIH Y4 $3@3aju TOK TapMorura ynaura (56- pacm).

Da3zanapaary TOKJNAPHUHT A KAaTTaAWUrH Ba MWelTpad CUM Y3HJraHza
Xap OMp rpynna KHQMaAapuIark KYuJawMil awuknancdH. Macwtabpa
TOK Ba KYWIdHHULIADHMHT BEKTOP AMAarpaMMacH KYPHJCHH.
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78- macana. Xap Oupununr xyBpaTH 1000 eaTTaan - Gyaran yura
pnekTp namna, nuHuA Kyuiaanuuu U = 220 BoabTiim y4 (pasasnu TOK
f

TapMOFHra yJaauras (57- pacm).

. B dasamarn cakiarnd Kyhlrapja xap Oup Janna xicmuapiuarsi
KY4IdaHuLl aHHKIaHCHH. =

Macuwitabna BekTop JHAr-
PaMMAaCH KYPIVICHH.

2. Jlamnanapran Oupu KyH-
rasia JiHng criapyjarin Tok-
Jap amiJaHcitl.

Macuitabna BekTop Amar- d=—==
PANMMACH WYPHJIICHH.

79- macana. 10411y3 cxewma-
A2 ynauran yu Qasanu 1ucteb-
MOTUHHBHT (pa3a  KapuiHJaHKaa-
pu ¥3apo teur: R, = X, = X,
®aza  KY4YJAHUULIAPHHM  CHM-
METPHK KW/ yuyn HefiTpan
CHM Kepakmu?

80- macana. Jlunnst kyuranmmnapn U, =: 380 6 Oyarad cHMMeT-
pHK yu (azaiau reHcpaiopra, 10Jgay3 cxemaja GuUpPHKTHpHAraH yu (pasa-
JH aCHMMETPHK HCTebMoMui Hefitpan cuMcu3  yaanrad. Mcrebmonuu-
HHUHP HKKHTa pasacujarn Kyunauuui Onp-Gupura Tewr. Up =Ug =
=: 237,5 6. Yunnun asaparn Kyunawuw U, Ba HENTPaJHHHT  CHJL.
KU AHHKJIAHCHH,

81- macana. Yu ha3any CHMMETPHK aKTHB KYBBAaT HCTEbMOMYHCH (pa3a
kyunaunun Ug= 220 @ O6ynran TYPT CuMIK 3JEKTP TAPMOFMra 1oJiy3
cxemana yananrair. Jluuna camnapuparn Toknap /, = I, = I, = 10 a.

BuTTta JiHNA CHMH, YHJAH CYHI HWKKHTA JIMHHSI CHMH Y3Wirasia
HEHTPA CHMAArH TOK aHHKJAICHH.

82- macana. AcMHXPOH ABHTATEJHMHT CTATOpP YVJFaMH 10J1Yy3 cCXe-
Mana ynasran 6yanb, annus Kyuisawmun U, = 380 e Gysiran yu ca-
(asani TOK TapMOFura yJaurad. [IBHraTeJHMHT TapMOKAAH HCTEDbMOJ
KHaanuran xveeatH Py= 16 xem, KyBsaT kos(puuitentn cos @= 0,78,

daszanapjari KyuJaHull Ba TOK aIHK/JIAHCHH:

1. JIsuratens HOpMasa HILIAraHia.

2. C dasanaru caknaruy Kyiirasja.

3. C dasacuza Kucka TyTaulyB conup Gyaranja.

Bapua yuTa pexHM YUYyH BeKTOp AHarpaMma YH3WJICHH.

¢ —F—=

57- pacum

V. 3JEKTP YNYALUNAP

83- macana. ¥Ynuaw yerapacu 10—20—30—-75—100 a GyJran mar-
HHTO3JIEKTPHK cHCTeMajarH ammepmeTp uikasacuuuur 100 Ta GyauH-
MacH Gop. AcGoGuunr Gapua GepuiraH yJyall yerapajapH Y4VH Ce3-
THPJHMIH XaMAa Likana Oy/JHHMACHHHHT AOWMHICH AHHKJAHCHH.

43




84- macana. S’srapyaqan TOK 3aHXupHra TtpaHcdopmauns Koddhu-
uuentH Kr= 300/5 6yaran Tox TpaHc(hOpPMATOPH OpPKAJIH 3JEKTpPOMAar-
HHT CHCTEMAcHAaru ammnepmeTp yJsadrad, [y ac6o0 Vauaiipnran HOMH-
Han TOKHHHT KuAmatH 5 a, AcGoOHuHr wkanacu 100 Ta O6yannmara
6yannran. Tok TpanchopMaTopuHM XHCOOra oJsiraH XOJida asnepmerp-
HHHI JIOMMHIICH aHHKJAHCHH.

85- macana. DneKTpoaHHAMHK CHCTEMAjarH BaTTMeTp HOMHHA/ Kyd-
nawnum Uy= 300 6 Ba HomuHan Toku [y=5 a 6y.araH 3JekTp 3aH-
MHpura ynasrad. Ac6obumnr wkanacu 150 Ta Gyamumara GYJiHHTaH.
Ac60o6 y3rapyBuaH TOK 3aHIKHPHra yjauranaa yeuur ctpeaxacn 100
Ta GysiHHMara Gypuirad. 3aH)KMPHHHT KYBBaTH aHMKJIAHCHH,

86- macana. Homuuan xyunawuum U,= 150 & Ba HOMHHAT TOKH
Is=05 a Gysran 3neKTPONMHAMMK CHCTEMajArH BaTTMETp TpaHC(opMa-
wis Kosbpuunentd Kr= 200/5 6ysiran Tok TpaHcdopmaTopH CpraIH
Gup (asaju ToK 3aHXKMpHra yjadrad. AcGo6uuur wkanacu 150 Ta G-
JMHMara Oynuurad. BarTmeTpHuHr cTpesikacu 100 Ta 6ysunmara Oy-
*°  puarai. 3aHXHDHUHT KYBBATH AHHKJAHCHH.

87- macana. Homunan To-

ﬁ__g_ NN ku [,=10 a O6ynaran 37eKT-

A4 POAHHAMHK CHCTeManaru ammnep-
: METp TeKLIHpULI y4yH D8- pacM-
~y jJaru cxema OyiMua snekTpo-

_ JAMHAMMK CHCTeManard HamyHa
ke ac6o6 OunaH KeTma-KeT YJaH-
ran. Tekwmnpunaérran acGo6-
HHHI KYpcaTHluH, 8 @, HamyHa
58- pacw ac6o6HHHr  KVypcaTHWwH 8,2 a
ra teur. AmnepmeTpHuHr, a6co-
JIIOT, HHCOMI1 Ba KeATHPHITaH
XaTOJHKJapH, UIYHUHTJeK, TVF-
punaul  KoshhHUHMEHTH  aHHK-

o~y G’) JIAHCHH. ;
o7 88- macana. Homunan xyu-
Jannwuw  Uy= 150 @ Gyuran
3NeKTPOMAarHHT cHCTeMajaru
BOJIbTMETP TeKLUMPHIL yuyH 59-
59- pacy pacmaarn cxema OVyiuua. aJeK-
© TPOAHHAMHK CHCTEeMajlaru Ha-
MyHa ac606 Gunan mapasJiesl yJiaHrad, TeKIUMPHIAETraH acGnGHUHT
Kypcathn 100 6. Hamyna acGoGuunr kypcatmws 102,5 8. AcG0GHUHT

8HHKJIMK KJAcCH aHWKJIAHCHH.

89- macana. YsrapMac TOK 3aHXWPHTa YJIaHTaH 3MeKTPOMATHHT CHC-
TeMajard BOJAbTMETP 132 BONBT KyuNaHMIUHH KypcaTAu. XyAau Uy
acGOOHH y3rapyBuaH TOK 3amxupura ynaxrasgia 127 BoawT KYV4JIaHHLL
HH KYPCaTAH. Y3rapMac TOK 3aHKHPHAA, LUYHUHTMEK, y3rapyBuaH TOK
BAHXHPHAA XaM KYUYJAHHIIHHHT XakKHKMH KuiiMath 130 BoabTra TeHr.
Ynam’Hum HKKana XoJaTH YuyH acOOGHMHI HHCOHH yJuall XaToJuCH

®
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AHMKJIAHCHA, Y JIYALIHHHT WKKH XOJaTH ydyH acOCOHMHr KypcaTHia-
punaru (apKHH KaHaail TYU(YHTHPHII MYMKHH?

90- macana. AHukJIHK Kadccw 1,5 6ysraH 3/1eKTpPOAHHAMHK BOJIBT-
meTp mkanacn 250 BosbTra napax<ananrad. 127 sa 220 ponbT Kyusa-
HULLAA BOJBTMETPHHHT VJMaLl XaTOJNHTH aHHKJ/A'ICHH.

91- macasia. Hommuuan Tokn /=25 a ra Tewr OYysras Maruuto-
9MeKTPHK CHCTCMAAArH AMMEPMETPHHHT WK Kapunanry 7= 0,015 o
ra teur. AcGoOniur Vjuaw yerapacuiu 15 araua oumpuu Kepak GyJ-
Fan WYHT KAPHIIHFHHUHT KHITMATH aHHKJAHCHH. AMNEPMETPHHHT LUYHT
Kapwiank Owian yJaandur CXemacH UH3HJICHH.

92- macana. DNeKTPOMArHHT CHCTeMaJard BOJBTMETPDHHHI HYKH Kap-
uninici 7= 20000 ox, HoMunan Kyunauuwd Ux= 380 8. BoabT™meTp-
HUBE {smamn werapackun 600 BoAbTraya OWMPHW YYYH Kepak OyJrad
KVLLIIMUA  KapIUMIHKHUHE  KMIMATH  aHWKAAHCHH. BOJBTMETPHHHT KY=-
IINYE KapUIanK OMIaH yJaHHIl CXeMAacH YH3INICHH. '

i % /3 L
O —— s O B ™
- 38 158 1506 so08
60- pacm

93- macana. MarHWTO3/IeKTPHK CHCTeMajarn BoJbTMeTp 3 — 15 —
150—300 6 nomuHAA Kyuaanuuiaapra uiwiaé uikapunaan. 60- pacmua
ac600HUHT 3/eKTP cXeMacH KeaTHpHaraH. ACOOOHHHI HMUYKH KapLIHJIHCH
ru=233 osm Ba HoMHHAan TOokH [y,= 7,5 ma mabaym Oyuaca, ry, ry, 7y
Ba r, KylIHMY4a KapUIMIHKJADHHHT KHIIMATH aHHKJAHCHH.

94- macana. AmnepMeTp, BOJALTMETP Ba BAaTTMeTp TpaHchopMmalu s
kospduunentn Kr= 400/5 6Yaran Tok TpaHchopmaTopH Ba TpaHC)op-
marus KoaphuuuenTH K= 3000/ )
100 GyJaran KyuaawHul Tpasc- © fD

dopmaTtopn opkaan Gup ¢asa- Y T,
JIM y3rapvByadH TOK TapMOFHra 2 J

ynauran (61- pacm). AcGobnap- - | ‘
HUHI KYpcaTHWH KYiluparuaap- = ]
ra TeHr: : 3 4

3aHXKHPHHHT TOKH, KYy4J/anHILHA ' +
Ba KYBBATH aHHKJAHCHH.

~ 95- macana. Ksaprupaga He-
MuHan kyunanuws Uy = 220 6
Ba HOMHMHa/l TOKH [y=5a 6ya- 61-pacm

[ =3.6a,U=906;P = 324 am.
{i{;\ﬁf\(‘\-,"
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ran Gup pazani cu€TuHk YpHa-

Wh Tuarad. Cu@TYHKHWHE IMUYHTYa-

cuard é3ys OyiiHua YHHHI HO-

MHHAA  JOUMHICIL  AaHHKJIAHCHH

e | 1 «lkem’ — pguckuuur 1280 mapra
: ailjlaHHluNra TeHr».

96- macana. - bBup daszann

[]z,, CUETYMKHH  TeKUIMPHUI  YUVH

62- pacnparn cxema  Oyilnua
BaTTMETP VaawaM., bBup amuuHyT
JaBoMHAa CYETUMKHHHI  JHCKH
42 wmapra aitnauay, OyH/jla BarT-
" 62- pacw meTpuunr kypcatuwn 1000 em.
CyCTUHKHHHT HOMUHAN JONMUiT-
ci C = 1440 em cex/aitn. Cuérupkuuer xagugu# ponmuilcn Cy, HHC-
6uii xatocH Xy Ba TVFpHaall, KO3bHUHEHTH § aHMKJIAICHI.

97- Macana. OneKTp EpuTHIU 3aHXKWpura Oup Bhasanu akTHB SHep-
rust cyétuury VpHatuiarad. lluumrtyacuparn é3ys OViinua 1 Kem coam
auckunar 400 wmapra aiiamuura Tenr. Arap 5 MUHYT JaBoaijia
cuéTukHuHr auckn 200 mapra aiijlanran GyJca, €puTHIL KYBBATHHHHD
MHKJOPH aHHKJAHCHH.

98- macana. 3zBoi uexupa Oup aszanm aKTHB HHEPrHs CUETUHCH
VpHatuarad. bupop BakT wumaa cuéruuk awcku 1000 mapra ainanau.
Cuérupknuur poumuiick 1440 em cex/atia ra Teur. Amua 1y BagT
HYHJa uex capd KWIraH SHeprus KHIOBAaTT-COATJAa aHUKJIAHCIHH.

VI. TPAHC®OPMATOPJIAP

99- macana. Ilynat y3arunuar kyupanaur kecum 103u S = 10 cu?
Gynran OHp (asann TPaHCHOPMATOPHHHT MAKCHMAJ] MArHHT WHAVKIHS-
ci By=12000 2c. ¥Ypamaap coun w = 1000, w,=100. TapmoK TOKH-
HHHr yactotacH f =50 ey. TpanchopmaTOpHHHT OHpiamMul Ba HKKH-
JIaMUH YYJFAMJIADHJA MATHAT OKHMHM MHAYKILHSJAra 3. 10, K. MHIJlOpJa-
pH BH TpaHCPOPMATOPHHHI TpaHchopMauusa Kos(hHLUHEHTH aHHKJaH-
CHH.

100- macasa. OM—5000/38,5 Tunuaaru 6up casamu Tpanchopma-
TOPHHHI TACMOPTHAA KY#HHjarunap Oepuira:

Homunan kysBaTu Su= 5000 xsa.
IOKopn KyunaHmuiu U,, = 38,5 ks.
IMact Kyunanuw U,, = 11 xe.

Cant wmnaragjars KyseaT ucpodu P,= 14 xem; Kucka TvTaulys-
Ja sca Px=45 Kkeém, Kucka TyTamyB Kyuaauwuwy Ux= 8%, canr
HLNaw TOKH o= 49%.
-~ Ky#Huparunap aHukJIaHCUH:

1. Tpancpopmauns kosbppuuuentn K.
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2. Bupnamuu Ba HKKHIAMYIT YYJFAMJIAPHUHT HOMHHAJ TOKJIApH.

3. Arap cos@,= 0,8 6ynca, HOMHHAT AKTHB-HHAYKTHR Harpyskaja
Kyunaunm AU HuUnNr npoueHTt yarapuunii Ba ¢.H.K. 1.

Ewww. 1. Tpauchopmanus KO(phHLHeHT!:

Y
2H
2. Bopnamuil yyJFaMIard HOMUHAM TOK:
Su 5000
[, =—=——==130 a.
J‘ll blll 38,5
3. Mkkuramun uyynaramgard HOMHHAJN TOK:

— Su __ 5000 _
L= e = = 454 a.

4. Kyunanumuunr y3rapumn gyiinxarsd ¢opvyna GuiaH aHHKJ/a-
HaJH:
AU 9% =~ p(Ua-cos @+ Up -sin @),
6y epna

I S
p= - = 3, —Harpyska KO3(pdHIUEHTH,

Homunan pexumga [ =1, a p=1 6Vnagu. Ua Ba Up Kucka Tty-
TallyB KYYJAHHLIMHHHE aKTHB Ba PeAKTHB TAlIKWJI 3TyBUWJapu (npo-
LEHT XxHcoOHsa)

Ui = &-100 = i-100 =0,99%.
S 5000 !
Up= VU2 =12 =V &= (09)°=7.95%,
AU % =~ Ua-cos @+ Up+sin = 0,9-0,8 + 7,95-0,6 = 5,49 %
@oiigann ul Kos(duuueHTH:

_ &_ . P-Sy-cospa 1
= Py 190 == P-Su-cos @o + Po+ PPy W

Homunan pemnmpa (B = 1)
o 5000- 0,8
= 5000-0,8 + 14 F 5

101- macana. OM—5000/38,5 Tumiar TPaHC(HOPMATOPHHHT TEXHH-
KaBHH MabJyMOTJapil aBBajrd Macajala KeJNTHDHJITaH.

Ky#ugarniap aHuiIaucuH: :

1. Harpyskanap Homuuanura nucbaran .125, 100, 75, 50 Ba 25%
ra Tewr GyJraHjla MKKHJAMUy 4YyJaFaM YuJapuaard KyuJaHHLIL

2. Ywa uHarpyskajiapia TPaHC(POPMATOPHUHT ¢.H.K.— 1).

3. U, Ba M gapuuur unarpyskara OOFJaHMUWIMHK H(BOJANOBYH 3TPH
YU3HFU YH3WJICHH. :

102- macana. Yu cazanu TpaHchOpPMATOPHHHT MAcmopTHAA quﬁnna‘.
M'H MHKJAOpJAp KypcaTHJ iraH:

-100 == 98,6 9.
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Howunan kyesatu Sy= 100 kea.’
IOKopr kyunanuwwu U, = 35 ke.
TMacTku kKyunauumm U2 = 0,525 ks.

Kneka TyTaulyBaaru lﬂ_\'bBaT ucpopu Px= 2400 em.
Cant wiunaraujari Kyseat ucpodu Po=: 900 em.
Kuexka tyTtawyB Kyuaanuwu Ug= 6,59%.
YyaraMnapHier yaanuw cxemacd Y/a — 11.
Kyiingarunap aHHKJaHCHH:
1. Tpanchopmauus koabbuuients K.
2. Brpnaamun Ba MKKHJaMul uyJIFamaapiari HOMHHAN TOKJap.
3. cosgy= 0,8 Homunan warpyskafa Kyunannw AU uuur yarapi-
WH (MpOUEeHT Xncodnna).
Ewiw. 1. HOnays cxemaja yJaaHranja OupnamMud uyaramMHHHT (pasa
KYU/IaHHLLIH
U
Ullb ]/._3-
2. Yubypuak cxeMajia YyJaHTaHla HKKIWIAaMUH uy.argMHHHT hasa
KY4/aHHLIH
U3¢b= Ugll.
3. Tpauc@op'\iauuﬂ Koaq:qmuuemu
K = Urn 35
U % V@-Um v 3-0,525
4, Bupnamun YyJFaMHUHE JIHHHS TOKI: \

Se _ 100
L=V3i0, Ve —19&

= 38,7.

‘HKKH/JIaMYH YYJFaMHIHT JIHHHS TOKH
Sy 100
I = = . a.
2~ V3-Uw V30,52 1o
5. Yu hasanu TpanchopMaTOp KYUNAHMILHHUHT TPOLUEHT Y3rapHuix
Xyaay Gup dasanu TpanchopMaTOPHUKH Kabu Taxmuuuii ¢opmyna Ou-

JaH amnkianagn. Ammo Oy epaa Sy yyana dasaHMHr yMyMuil KyBBaTH,
Px—yuana dasagaru ymymm“{ rgyBBaT Hepobu

a—-—- -100 = 100 100—24%.

Up=V U2—U2 = V85— 2,4 = 6,02%.
AU % = B(Ua*cos @+ Up-sin g,) = 2,4-0,8 4-6,02-0,6 = 5,53 %.

103- macana. Yyaramnaapuuudr yJasuur cxemacu Y/Y 6yaran  yd
dasasqu TpancopMaTop  GUpNAMYH  YYJIFAMHIHMHE JIHHHS KY4JIAHHIIH
U, =380 6, ukkuwiamun uynram auaus Kywianuwn U,, = 220 e.

TpancdopmaTop uyJIFaMNaPHHHHT YJAHHIL CXeMasapi:
1. AJA 2. Y/A. 3. A)Y

6yaranHjaa, WKKWJIaMud YyJFAMHHHT JIHHAS KY4JaHHUUIAPH 8HHKJIAHCHH,
B0 .




104- macana. Kartanorgan yu ¢aszamin TpancopMATOPHHHT KyiiMaa®
FH TEXHUKaBuii MabJAyMOTJApH MabayM: HOMIHAJM TyJa KYyBB2TH Si=
= 560 xea, Gupaamui 4YyJraMHMHr HOMHHAJA Kywianwum U,,=10 ke,
HKKHJIAMYIL  4YJFAMHIHT  HOMMHAT Kywnaumun Uas=: (0,625 ke, cant
HULaran jary KyesaT ucpohu P,=:2,5 kem, KNCKa TyTaulyBjary KYBBAT
nepopu Pi== 9,4 xem. Kiicka Ttyrawys Kyusanuum Ux= 5,59, uya-
FaMylapHuur  yaaunps rpynneck: Y/Y—12,

cosp =0,8

Kyiinaarnnap anugJ IaHCHH:

I. Harpyskanap unomumamura wncGatan 120, 100, 75, 50, 259% uia
Teur OV.iramnja MKKIVIAMYH YyJIFaM ydjaapujaart KyudJauHL:

U,=: [(f) Ocrianniu unsujcHH.,
2, Yiwa warpyskanapjia TpancOpMaTOpHUHT (.H.K.;
N = [(B) Oornauuiuy YH3UICHH.

105- macana. Texuukasuii mabaymoraapn 102-macanaga Kentupui-
ran yu ¢pasann tpaucgopmaTtop cyTkacura Vpra xseo6aa 16 coataan
Tysa warpyaka Ownan wumaiiju.  TpancdopmaTOpHHHT  finanuk ¢tk
aHuKJaaHcuu (cos .= 0,8).

Acaarnma, [M¥aartaarn ucpolrapunankey OyTyH fHA JaBoauiia; MHCAAri ic-
podrrapunankig sca (akar narpyaka Guaal HWaarad BakTAarici XucoGra  oanciH,

Vil. ACUHXPOH MALLUHATAP o

106- macana., A02-73-6 Tunmparn yu pasanm acuMHXpPOH JBHTaTeN-
HUHT DPOTOPH HOMHIAJ Harpyskaja Ngc= 975 ada/mun Teannk Owiau
aillanMorpa. IsurateHUHr  KY(T KyTONap COHH p, CHHXPOH Te3Jiri
R Ba HOMHHan cuprnanuwt Sy auniiancn, [yunnriex, cepnanuiu
S=059% Oyaranpa apkratenbh poTopiia XocHsa OY.araH 3.10.K. HHHT 4ac-
TotacH [, anuxnaucuu. CraTopaarn Tok wacTtortacH f,= 50 ey.

107- macana. AG2-62-2 Tvnuparn yu (asann acCHHXPCH JBHrATe b
yu (asanu TOK TapMOFHra yJaanraH. PoTopuver cupnaxuub 29, sa
6% ra Tenr Oyaranjaa, POTOPHHHr aiiNlanuy! 6YpuaKk Te3NHrH ., aHHK-
JIaHCHIL.

108- macana. Hemunan kysBatH P, = 40 xeérn 6yaran AK91-8 TH-
nujars yu (pasanu acHHXpPOH ABHraTe/lb POTOPHHHHT HOMHHAJ aiijiaHniul
Te3JMrH Ny = 720 atia/mun, KyBBaT KOa(duunent cos = 0,8, oit-
Jand v Kosgduumeutn 1)y = 87,59%, Homunan kyunawuumt Uy =
220/380 B. [IBuraTeJHMMHT HOMMHA/l HATPY3Kaja HCTeBMOJ KHAraH

KyBBaTH Py, YKAari HOMHHAM MOMEHT M, LWYHHMHIAEK, cTatop 4yJ-
Famsiapy yuOypuak Ba 10J14y3 CXeMmacuja y.naurau,ua cTaTopjari HOMH-
Hall TOK aHHKJAHCHH.

Ewww, [IBuratesHuur Tapmoxnaﬂ HCTEBMCJ KHJraH KYBBATH:

Plu""‘"—" = 0—'8—73 = 45,7 kem.
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ﬂBHl"aTEJ'lHliHF HOMHHAaJ MOMEHTH: :

My= 97572 P _ 975 80 _ 549 gy =530 w.a

720
_ Cratop qym-amapn JONAy3 cXeMaja YJaHTaHJa  JABHTATeJHHHP
TOKH
% Py 45,7.10°
) I“.,=1f?3-u..—coscpﬂ = 1/3.380.0,81 = 85,6 a.
' Yu6ypuak cxemaja y.Jaurasja
P 45,7.10°
I, : = 148 a.

"=y BUy-cosq, ) 3-220-0,81

109- macana. A2-92-4 tennjaary yu asanu acHHXPOH JBLrartei-
HHHI KaTajorja GepuiiraH. MabJayMOT/apH Igyﬁnp,arnqa:

Homusan KyBBATH Poy= 100 xkam.

PoTopuuHT aiinauuit Te3nurun — iy, = 1460 azm/mm.
Honunadi xyunamun—U”-— 2207380 s.

®. N Ki—n,=92%

KysBar Koacpqmunen'm— cos @y == 0,89.

IOprusiin TOKHHWHT HOMHHAl TOKKAa HucOaTH _I_ = 5,0
]
M
Makcuman MOMEHTHHHHT HOMHHA/N MOMEHTra HHCOaTH — = 2
H
M
IOprisuit MOMEHTHHHMHI HOMHHAJ MOMEHTra HHCOaTH — =L
H

Kyfinaarunap aHuKJIaHCHH:

1. CHHXPOH Te31WIH Ny, Ba HOMHMHAJ CHpPraHum S,,.

2. Homunan monentn M.

3. Bownasruu 1opru3um MoMeHTH M.

4. MaxcHyan MoMeHTH M.

5. Cratop uyaramnapi ioany3 Ba yuGypuak cxemaja yJaHrasja
JBHTATETHHHT HOMHHAN Ba OOLLIAHFHY IOPTH3HIL TOKJ/APH.

110- macama. A2-71-8 Tunuparn yu ¢asaiu acHHXPOH ABHTATENb
POTOPHHHHT Moy = 730 ada/mun TE3NUKIAATH HOMHHAA KYBBATH Py, =

= 10 kem. IOpru3umi MOMEHTHHHHI HOMHHAJ MOMEHTra HHCOaTH
M,
=2 1.3,

lMll
Kyiingarunap aHmgjancus:

1. Homnnan xkyunanmwigarin sompuan (My) Ba toprmsum (M) Mo-
MEHTJ1apk.

2. Tapmox xyunaummum 1094 kamaiiranna JBHTATENHHHT JOPTH3HIL
MOMEHTH M.

by xonza mBuraTennu Tysa Ba ApHM Harpyska Gunad 10prusub 1060-
pHLI MYMKHHMH?

Eutqwi, HoMmuuan aianTHPYBUM MOMEHT:

= . My= 97572 = 975 10 = 13,35 k' = 131 w.t




IOprusuur MomenTH:
Moo= 1.1 My= 1.1-13,35 = 14,7 kI'm = 144 n-m.

AWinanTHpyBYil Ba I10PTH3VBUH MOMEHT/IAP TapMOKAATH KYUJAHMIL-
HHMHI' KBajpatura TYFpi nponopunonan. ¥ xonga Mwe=U? ge6 €suw
MYMKHH.

Arap Tapmoguuer Kyuaammiug 109 kawmaiica, U,= 0,9 U ra TeHur
6yanm.

Y xonja 1Opru3uil MOMEHTH:

fwT_u':E((:},g''U)2
MomenTnapuunr HucGaTH

Myo _ (0,92-U2 _ 0,81.U3

2
My 7 T R 0,9%

6y epaan
Moo= 0,9 My=0,81-14.7= 119 «l'm = 117 n-m

[lapt Gyiinya momuHan pexumaa Mo= 1,1 M, kyunauumt nacaiiraupa

Miyio=0,9% M= 0.9%- 1,1 - My= 0,89 M, &Kzt it — 0,89
i
Myo< My GYnrand yuyH, JABUTATEJHM TYJa Harpyska Gunad 10pru-
8HLI MYMKHH 3Mac. YHHW SIDHM Harpy3kajfa IOprH3MLI MYyMKHH, YYyHKH

1 2 Myo 21’” 0 __
M1l0> '§' M"' l : ‘lb‘ll” 2 0 89 - I 78

"2_Mn

111-macana. A2-92-2 tenunaru yu ¢asany 2CHHXPOH ABHTATENHITHT
KataJsorja GepinraH MabJyMOTJApH KVilHaariua:

Homunan kyunanvim Uy,== 220/380 6, nomuHan KyBBaTH P,y=125
Kém, ainaupll Te3NHry Nyy= 2950 ada/mun, Goiinanu wit Kodpduuu-
eHTH Mu= 929, KyBBaT Koz(duunenTH cos @y= 0,93, 1opruspur TOKH-

lo
HHUHI HOMMHAJ TOKKA HHCOATH 2 = 5,5, I0pru3uul MOMEHTHHHHT HOMH-
H

M
HaJl MOMeHTra uucGaTH 77° =: 1. OneKTP TAPMOFIHHHT KyuJaHHILI
H .

U, =200 6. [IBuraTeJHHHT IOPru3vil TOKH Ba IOPIH3HIL MOMEHTH
anmqnancml:
CraTop uysnrFamsapu 1O1y3 CXeMaAa YJaHTaHja.

2 CraTtop uynramnapu yu6ypuak cXeMaja YJaHTaHza.

112- macana. Homuuan KyBBaTi Pyy= 10 k6 Ba HOMHHAJ KYUJAHHLLH
Un= 380 6 Gyaran yu ¢pasany acHHXPOH ABHraTeJb Tu= 879% ¢.H.K.
Gunan wwnaiay. Cratop Tokn [y= 20 a. IlBnraTesib CanT HILJal pe-
JKHMHJA TapMmokaaH P,== 4 Kém KyBBaT HcTebMoa Kuaaau. Cant uuw-
Jlam pexkumugaru Tok [,=6 a.

JBHraTeJIHHHT HOMHHAJ peXHMJA Ba CaNT HIJaraHjgari KyBBaT
KO3((hHUHEHTH aHMKJAHCHH.
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113- macana. Homunan xyeBaté Py= 40 xem Gyaran AO 2-82—4
THMWAard y4 (hasanu acHHXpOH JBHTATENHHHT HOMITHAJ HArpY3Kanard
doiiaann Hw KosdouurenTH 1.= 90,5%.

Kyiinaarunap asnKaaHCHH:

1. Jsurateannur xysBaT ucpodrapyumnrn AP,

2. 8 coar JaBoMujia ABHTATEJIHMHT Heda CYMJAMK 3Heprus capdhJa-
n aHEKAaHcud. (1 kem-coaT—4 THilMH TYpajiH.)

114- macana. Llexra Vpuatmniran yd asanm acHHXPOH JABHTaTes-
HHHF MCTeBMON KHJAAHraH YMymHil akTuB KyseaTih Pre= 300 xem,
Kyuaanuun Uy= 380 @ Ba KyBBaT KO3(HUUMEHTHHUHT VpTaua Kniima-
T cos @y=0,7. EpHTKHY NaMnamapHHHT HCTEBMON KHAAAHCaH yMYMHH
xysBath P, = 20 xem. KyBBar Kos(ppuunenTuni 0,95 raua owpHLI

YUYH KOHJeHcaTopAaH Goijananuil TaBcHs 3THJaLH.

Kyiinaarunap aHHKNaHCHH:

1. Konpmencatop VypHaTHIMAcAaH aBBaird 1eX HarpysKanapiuHHHT
yMyMiit KyBBaT KO3DPHIHEHTH—COS Q.

2. Konpencaropaap 6arapesicHHHHr CHFHMH-—C.

3. KonjecaTop ypHaTHAMaciaH aBBaj Ba VPHATHAraHjaH CYHITH
TAbMUH/IOBUH TaPMOKHEHT JiHus cumuiaru [, Ba [/, TokJjaph.

Ewutu. 1. KoHpencaTop YVpHaTHAMaclaH aBBaird YMyMHH aKTHB
KYBEAT:

Py= Pa-} Pip=: 300 4 20 = 320 xem.
PeakTuB KyBBaT:
Q= Pup-tg @yp==300-1 = 300 xeap (tgpsp=1)
COS @, HH aHMKJAW yuyH, {g@, HH Tomamua.

g p,= % = %].g = 0,938, y paktaa cos@,= 0,734,

cos @,= 0,95 Gynranpa tge,= C,328.
2. Kepaknu xonjeHcaTtopaap 6atapesicHHUHT CHFEMIL

__ P(tep,—teqy) _ 300-(0,938—0,328)-10° g
G T = 3143807 =410 ¢
3. Jluuus CHMJIapugar TOK:
. 103
Y 3.Uy-cosq, ¥ 3.380-0,734
. 7 ]
T P, . 320.10 =512 a.

YV 3.U,-cosp, } 3-380-. 0,95

Vill. CUHXPOH MALLUMHATIAP

115- macana. CHHXPOH TreHepaTop pPOTOPH HOMItHAJ aillaHHLI Te3"
JHTH Ngn== 750 ada/mun Ba = 50 2y uyactorara mysKkannauwras. Arap
OGHpJIaMYH JIBUFATEJNHHHI Te3NMrH, reHepaTop POTOPHHINT HOMHHAJ aii-
JIAHHII TE3JHIHra MOC KeJMaca, reHepaToOp TOKHHHHL uyacTOTacH KaH-
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Aait yarapaan? Macana Gupiamus JBHraTeqb TE3JHFHHHHT MKKY XH
KUiMaTH YYyYH euruIcHH:

1. ny= 1000 ada/sun (ny> ny)
2. n,=0500 adir/smun (n,< ny)

116- macana. Yactotacu [ =: 50 ey Gy.iraH TapMOKKa YyJaHraH oJ-
TIN KYTONH CHHXPOH TeHepaTopuHHHr potopu n,= 1000 ada/mun wo-
MitHaT Te3qmik Owiaw  aiinanmoxaa. HoMuHaN afinaHiul TeanmurH ngy=
= 500 «aia/mun ra Tenr GVaran 12 KyT6am, GOlIKA reHepaTOpHH na-
panne’ RULIALY YYyH TapMOKKa yaaml MYMKIHMH?

L17- macana. C/112-2426 A Tunujarn CHHXPOH LBHraTe b KYyHHAArx
HOMHHAJ  KHitvaTiapra sra: KyBBaTH Pay= 250 Kk6m, KydnaHuim
Un= 380 @, cretop Tokn [;= 456 a. KyBBaT KOS(DQHUIEHTH C€OS P =
= 0,8 k. = 0,92 aftnanmu Tezauru n, = 1000 ada/smux.

My _ : M, = 2 lo -
= 1,8; ' P 1,4; 7 e 6,0.

Kyifinnarinap ansgnancu:

IpuraTenHunr Kyt KyT6Jap coHu—p.

2. [BuratesHHHT TapMOKAAH HCTEbMOJ KHIAETraH KyBBaTli—Pj.

3. JIBuraTenuiHr topru3uui Toku— /.

4. JBuraTeqHyur iloMHHAJ Harpyskajard MOMeHTH M.

5. Dowananrnu roprusiw momedTit M.

6. BuraTesHHHF MakCHMan MOMEHTH M.y,

7. Homunuan narpyskajaru KyBBaT HCPO(DrapumiHrH.

Ewte, 1. Ilsvratessudr Ky(pT KyT10/ap COHH.

__60-f __60-50
P==r=Tow — >

2. Tapvmokaan ucTebMOJa KHAMHAETraH KyBBaT

e p’.‘ll == 2
Py =y Egas e 272 Kem.

3. Douinanruu 1oprusuii Toku [o= 6-/y= 6-456 = 2736 a
4. [IBuraTe/HHHT HOMIHAJI HarpysKkajfarii MOMEHTH

= Pay 200 . oud =
M, = 975 = = 9756 — 005 = 244 gy = 2390 H.s.

5. Douuianruy 10pru3uil MOMeHTH
Meo= 1,4 My= 1,4-244 = 342 xI'm == 3346 H.m.

6. ,uBI!I'a'Te.‘TH]]][l" MaKcymaJl MOMEHTH
M.\I‘-_" 1,8 My= 1.8' 244 = 439,2 ks = 4304,16 H.AM,

7. KyBBar rcpograpuminry
AP = P,— P,= 272 — 250 = 22 xem.

118- macana. 3asox uexuga Uy= 220 BosbT HOMHHAJX KYyuJaHHUIra
xucoGnanran yu (hasany ACHHXPOM ABHraTeNb {PHATHAraH, ¥IAPHHHP
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HOMHHaa KyBBAaTH, (h.M.K. Ba KYBBAaT KO3((HUNEHTH z\)mmaru YKajBaJ-
la ﬁepu'lraﬂ

Jesrateas comit, Traarn nomunan ' . [ -
m KyBeaT P, , KBT % cos.p
5 4,5 76,5 0,72
8 7 &6 0,78
1 20 R3 0,82
| 55 9l 0,84

Llexnaru snekTp KVpuiamanapuuur KyBBaT koadduuuentnnun 0,96
raya OWMpHUI YYYH, VPHATHAraH KOMMEHCATOPHHUHI TV/a KyBBaTH aHHK-
nancuH. KomneHcatopjiaru akTiB KyBBAT Mcpodrapuiiiri, YHUHT pe-
akTHE KypBaTHHEHT 0,304 N1HH TalUKWJ 3TaAH.

Ewg. Xap Onp rpynna IBHFATEJHHHT TapMOKAaH HCTELMOJ K-
JaéTraH akTuB KYBBATHHH AHHKJAHMN3:

— P"
Prp =3

WY FWHTAEK, YJAPHHUHT PeakTHB KYBBATH

Qrp== P-1go. _
XHCOGMALIHH  CCOHIAHTHPELI YUYH I0KOPHMiArd KaABaJHH Kyiinja-
runap Gunan TVJAKpaMus.

P. usm igs Q. neap
29,4 0,97 28,5
65 0,81 53,3
22,8 0,70 16,0
60,0 0,65 39,3

Jazsanna Gepuirannapiak pex ABHFATENIaDH MCTEBMOJ  KHJIAET-
TaH aKTHB KYBBAaT HHFHHAHCHHH aHHIKJAAHMM3:
P = 177,7 kem.
LlyHuuraek peakTHB KyBBAaT HIFHH/KCH:
Q = 137,1 keap.
Hucbar:
- - == 0,773 = tg ¢; cos ¢,= 0,807,
P 17? ' 1

wapr Gyduya cos @,= 0,96, nemak, tg @,= 0,284,
Komnercanusananuimiy Kepak G6V.aran peakTHB KyBpaT Kyfiujard
Hﬂcﬁa‘mapnan aHHKJIAHANH:




KomnencaTopaary KyBBaT Hcpodrapuuiur
P.= 0,03 Q.= 0,03-86,5 = 2,6 xem.

Komneﬂca'ropmmr TVna KyBBaTH
Sk= |/ P~ = 1/2,6+86,5% = 86,52 xs.a.

119- macana. Llexna KyBBaT KOS(GMHUHEHTHHH OLIHPHLI MaKcaaunia
(apBanru Macanana GepuiraHaapra KapaHr) HOMWHan KyBBaTH P ,= 55
Kem ra Tenr OVAraH acdHXPOH JBHraTeJHH CHHXPOH Jlmu"a're.nb 6uaaH
a/IMaLITHPILL XaKHAA TaKJHD KHPHTHIAH.

Ix\ HH,'I.E] runap aHHiJIaHCHH?

1. Cuuxpon apuratenb cudaruia uunab, ailHd BakTAAd UEXHHHT
hvm,ar Ko3(hdime H THHH 096 raya OpPTTHPraH CHHXPOH MalUHHAHHHI

TVya KyRBATH.
2. ACHHXDOH JBHFAaTeJHH CHHXPOH ABuraTesb OWJIAH asiMaIUTHP-

ryiHra galap TabMHUHJOBHH TapMoK, JHHHSA CHMJIApHAard TokK ]1 Ba a.-

MalUTHPranian Keilurn Tok /fo.

3. Arap aactaalkn wcpodrapuuauknap 18 xkem uum TalWKWa 3Tras
6Vaca, TabLMUHJIOBUH CHMJAAPAArH  MCPO(Prapum/inK KaMalTHPHATAHA2H
Keliiil Texanran (MAanK 37exTtp sueprusich. M yu cmenaga 7 coart-
aan onn6 Gopuaaau, fmanank wi kynu 300 ra Tewr.

Ewwu. 1. llexpa VpHaTHaran acHHXPOH JIBHFATC/IAPH  HCTEBMOJ
KHI2éTraH akTHE KYBBaT UMFHH/AMCHHH aHUKAANMM3  (a1MALUTHPHIHILN
J03uM Oyuiran acHHXPOH JABHFATENHHHT KYBBalH XHCOOra OJIMHMAMH]IH)

P,= 117,2 kam.
Yuia asuratensap peakTHB KYBBATHHHHT HHFHHAHCH
=: 97,8 Keap.

AcuH\ch JIBUraTeNHH  CHIIXpPOIl JBHraTtesnb Ouian anMauTHpran-
J2H CYHT KYDeaT KOI(MMHUHEHTH COS @, = 0,96 ra Teur 6YquG, ymyMmHuii
aKkTHB KyBBaT P, V3rapmal® KojalH.

Komnencanuusnanniig Kepak OyaraH peakTHB KYEBAT
Q.= Q— Q.= 97,8 — 33,3 = 64,5 xeap,

CHHXPOH MauIMHAHWHT TYJa KYyBBaTH:

=)/ P+ Qi =7 T60,5"— 64,5 = 88,5 ke.a.

2. cos @,= 0,807 Oysnranna, JHHHS CHMJApHAArH TOK (AJMALUTHD-
TyHra Kaznap):
. 3
_ P _ __l7.2-10 — 580 a.
YV 3.-U-.cosp, V 3.220.0,807

I=
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cos P,== 0,96 ra Teur 6ysrauaa (anMalITHPraHJaH CYHT):

P, 117,2.108 487
= e = a.
h V3-U-cosp, V 3-220-0,95

3. cos ¢,= 0,807 ra Tewr Gynranaa, ysaTruy CHMIAPAZCH  KYBBaT
HCPODrapuuIHri:

: Pieny= 31} - Reun.
cos Pp= 0,96 ra Tenr 6ynranja:

Pscan= 3- 13- Reas.
Hcpoprapyunukaap HucOaTH:
Pyew 1}

o -_2 L] ?
Pocu I Pocny Ccos=(p,

Preus cos*,

OyHJaH

cos’(p, 18 . 0,807?
cos’p, 0,96

Cimnapaa Texanran KyEBaT:

Pe= P} cun— Py cun= 18 — 12,7 = 5,3 Kem
Texanran #HNJIMK SHeprusi:

W= Peus+T = 5,3-3-7-300 = 33400 xam-coam.

120- macana. KopxoHana ypraTunran yu dasaiu aCHHXPOH JIBH-
-ratesinap, Kyunaunm U= 3806 Ba KyesaT KoadduuuentH cos@yp= 0,8
6yAranns, WCTEBMOJ KHUNAETraH aKTHB KYBBATJAaPHHHHT  HIFIHAKCH
Pap= 350 kem. EpUTKHY HAarpyskauuur KyBpatH Pipy= 30 kem. Yu-
JaH TalWKapH, YMyMH# KyBBaTH Pn=: 50 xem OynraH ®KH3Zupruy rneu-
snap ypHaTHAKO, KOPXOHAHMHT MCTELMOJ KMJAGTraH YMyMHil KYBRaTH
yarapmaii Konuun Kepak., Kopxonanunr KyeeaT Ko3(pHLIZEHTHIN OIIH-
pHO neunapH¥ 3AeKTP SHeprusi GMAaH TABMHEJZIN MaKcaauaa, Kin-
Ya KYBBAaT OJHMII YYYH CHHXPOH KOMIMEHCATOp \PHATHIL TaKIHp
STUJIAMH.

Kyitiaarunap aHpkJ/JascHH:

1. Ku3aupruu meynap Ba CHHXPOH KOMIeEHcaTop {'pHaTHIrynra xa-
Aap, WYHHHTAEK, YPHATHIraBldaH KeilH KOPXOHaHMHI KYyBBaT Ko3(du-
LIHCHTHHH.

2. Arap CHHXPOH KOMNEHCATOPAATH aKTHB KYBBAT HCpPO(rapuHinri
YHUHT PCAaKTHB KYBBATHHMHT 50 HHE TalUKWJ 3TCa, KOMMEHCATOP-
HHHT TyJa KYBBATHHH.

3. KysBarnap yuGypyard KypuJICHH.

Equw. CHHXDOH KOMMEHCaTOp Ba KU3IMPruY Meusiap Y pHATIATYHra
Kajap:

= 12,7 Kem.

Paciy = Pyen-

P,= P+ Pep = 350 + 30 = 380 xem,
Q= Pas-tg sp = 350.0,748 = 262 xaap (psp=236°50"),
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S = ]/Pf 4 Q? = 1/ 380%4262% = 462 ks.a.

Cos (= gﬁ“" 2_22 = 0,823 (p,= 34°35)

Vpuatuaranpan cyur
Pg-"—'_ P1+ Pn= 380 + 50 = 430 Karnt.

COs Py = Fro 00 Guo (o= 21°31").

S 462

Komnencaunsiannmin kepak GYJraH peakTHB KyBBaT

Qx= Py {g-¢,— P,-1g .= 380-0,69—430-0,394 = 92,5 xsap,

Konmnencatopaari KyBBaT -HCPOMrapuilinTH '
Py=0,05-Qx=0,05-92,5 = 4,63 xem. -

KomMnencaTopHuur Tysia KyBBaTH .

Se= )/ P2+ @ = V4,63F 92,5° = 92,55 Ke.a.

IX. Y3rAPMAC TOK MALUUHAJIAPU

121- macana. Mycrakun xy3FaTnuwin resepatopHusr (63- pacm) Tex-
HHKaBHIl MabJayMOTaapH Ky#ujiarudya: HoOmMWHaA KyeeatH P,= 16 kem,
HOMHHaAN Kyuaanuiun Uy= 230 6, gkopb UyJFAMHHHHT KapLIHJIMCH
Ra= 0,12 om, Ky3raTHll 3aHXUPHHHHT Kapuuaura Ry = 18 om, Kysra-
THLU 3aHKHPHHUHT Kyunauwn Ux== 110 a.

63- pacm

MexanHukapuil Ba MarHuT HcporapyH/IHKJIApH TeHepaTop HOMHHAJ
KYBBATHHHHT 4,50) MHH TalUKWJ 3TajlH.

Kyiivaarnnap anuKiadcuu:

1. Tenepatopuuur 3.10.K. (E).

2. 'eHepaTOpHHHI HAarpysKa TOKH HOMHHAJ KHfimaTHra TeHr GyJi-
ragaari .m.x.—1.

Ewqwu. 1, -TenepaTOPHHHT 8.10.K.!

E=U + Ia+ Ry
59



Mycrakun KJ3FaTHILAH reHepatopaa:
I A== )r .

['eHepaTop HOMHHAJ TOKHHHHI KHIiIMATH:

__}_35 _ 16-103 .
Jru— U _— *—'230 = 69,5 a,

y Xoazaa

1 E =230+ 69,5-0,12 = 238,35 s,
2. Homunan pemumaa reHepaTopHHHr (h.H.K.
T‘ s Pll
Put 2P’
6y epia 2P — reHepaTopaari KyBBal HCpPOQrapuMiMK/JIapHHHT HHFHHe
IUCH: ) ;
ZP =r PH“I— P,.-[— Pnecx+ Pmarlr-
Ana my nafiTia Ky3FaTHIl 3aH)KHPHAArH KYBBAT HCPOGrapuyH/IHIH
PL!L‘1+ Pyarn.= 0,05:-Py= 0,05.16- 10°= 80 6m = 0,08 xerm.
60

P =R—K ST R 672 em = 0,672 ksam.

SIKopb 4yJFaMHAdri KyBBAaT HCPOMrapuyHJIMru:
Pu= I2 - Ry=69,5%.0,12 = 580 am = 0,58 xem.
LlapT 6yiinua:

Uz 1102
Iemaxk,

- Py - 16
Py P+ Pyt Pwex+ Pyarw. 16+ 0,672 - 0,58 + 0,08

122- macana. Aspanrn Macanaunur Gepusramnapuian oiinananu,
Harpyska TOKH HOMHHAJI TOK KWitmMaTHHHHr 125, 100, 75, 50 na 259%
ura Tenr Gy.aranja, reHepaTop yunapuAard KyuJanuul Ba . W. K. aHMIG-
JIAHCHH. .

U(ls) Ba (I5) Gornanuwiapeuur rpadbHKIapH UH3HJICHH.

123- macana. Mycrakun ky3raTuin rewepatop (63- pacm) canT Hiu-
Jlaraijla YHHHC yunapuaard Kyunauwumr Ug=: 248 6. $lkopuunr atina-
Huw Te3nurd n = 1000 ada/mun, SKOPb 3aHMUPHHHHT KapLUHJIHTH
R,= 0,19 ox. Harpyska ynanrannan cyur amnepmetp I = 53 a TOKHH,
BoabT™eTep U = 220 6 Kyumanuumin KypcaTgu. SIKOPHMHT Harpyska

YJGHTAHAArW ailJaHuII TeSTWrH aHHKJIAHCHH., MarHHT OKHMJIapHHMHP
y3rapuumra 3bTHOOP GepuiMacHH.

Equw. Tenepatop canr wuuiaranfars .10.K.

n

= 0,923.




Harpyska Guian Hijarasaari 3.10.K.:
E =U + I1iRa= 220 4 53.0,19 = 230 s,
AMMO caaT MILJIaraHja:

Ey=c-n, .
Harpyska Gunan wuuinaranjia sca:
E=cnd,

yyHKH waprt Oyiiuya:
& =~ const
Eo _ o
E " n'
Oy epaaH
230
248

124- macana. Mycragua Ky3raTnwan rewepatopra U; = 110 ¢ kyu-
nannwaa /, = 160 @ Tok HMCTEBMOM KHAAAHIAH HCTEBMOMUM GHPHKTHPHII-
rai. I'enepaTop sikopuHMHr Tedmuru 72, = 1560 ada/smun, skopb 3au-
JKHDHHHHT Kapwuanrd Ry = 0,08 oxm. ¥3rapmac uarpyskaja SIKOPHHHT
ailyTaHWLL Te3MHIHHH Y3rapTHPCcaK, TOKHHHI KaTTalHrk Kauzaail ysrapa-
au? Macana Te3NIMKHMHT MKKM KHHMATH YY4yH eunsiCHH Ba GYHJA MarHuT
OKHMH Y3rapmac ae6 XHCOGNaHCHH:

1. n, = 2100 ada/mun (ny > n,).

2. ny, = 1000 ata/mun (ng < n,).

125- macana. Tapannen xysratnman resepatop / = 160 a narpyaka
Tokuaa Uy = 230 ¢ nomusan kKyunawnwra sra (64- pacm). $kopn uys-
FAMHHHHT Kapiwinrd Ry == 0,11 om, KY3FaTHIl 3aHMKHPHHNHT KapLUIH-

7 7
I (T
NI
b Ry
WK u

£p

n = r:og—= 1000 - = 930 aaa/muH.
0

G4- pacm

th Rx = 72 om. Slkopn wynrammpar 3.10.K. E Ba Tox Iy LUYHHHTZEK,
resepatop Oepaérran P, KyBBAaT Xamja SIKOPb 3aHXKHPHZArH Hcpodrap-
YHJIHK Py aHMKJIGHCHH.
Euww. KysraTiin 3aHXHPHJIATH TOK:
' u 230
IK_E‘_-E —3,25.
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SIKOpb 3aHXXHPHArH TOK:
In=141Ix=160+32 = 163,2 a.

fkopparu 3.10.K. :

E=U 4 I3-Ra =230 + 163,2-0,11 = 248 6.
Yaarunaérran ¢oHganH KyBpar:

P, =U-I = 230-160 = 36800 em = 36,8 xerm.
STkopb 3aHKHPHAATH KYBBAT HCPO(rapuyMIMrH:

Pa=I2-Rs = 163,22-0,11 = 2940 ern = 2,94 xem.

126- macana. [lapannen Kkysratumwmu renepatop (64-pacy) Un =
= 230 6 HoMMHan Kyuaauumga P, = 70 x6m womuHan KypBaTra sra.
Kyarathu 3amxupuaarn Kyeear ucpodrapumamurd Pk = 1300 ém, sKOpb
SaHXHPHAArH KyBBaT Hcpodrapuuiurd Py = 2800 em.

Kyitiaarunap aHHKNaHCHH:

1. Ky3raTHIl 3aHXXHPHHMHT ToKH [ Ba Kapuuanru Ri.

2. $IKopb 3aHXXHPHHMHT TOKH [ Ba KAPLIHJIMIH Rs.

3. Slkopb uyaFaMupaard 3.10.K. Eg

127- macana. 65- pacmua apanamn KY3FATHILWIM TeHePaTCPHHMHT CXe-
MacH KeNTHpWAraH. [eHepaTOpHHMHr HOMHHAN KyBBaTH Py, = 15 kem,

I, I
2 )
NG

{1

k]

AULKY,

B

65- pacm

HOMHHaN Kyunanuum Uy = 230 6, sikopb YYJFaMHHMHT KaplUHJHTH
Ry, =0,13 oM napannesn Ky3raTHLI 3aHKHPHHHHT KapPLIHIHCH Ry ==
= 76 oM, KeTMa-KeT KY3FaTHLI YyJFAMHHHHD KAPIUHJHMMH Rk =
= 0,056 ox.

Ky#unaruiap aHuKAaHcHH:

1. fkopaa uupyKuwananrad 3.10.K. Eg.

2. TMapannen ky3raThiu 3aHXXupupaark ToK Ix.

3. Kerma-Ker KVy3raTull YyAFaMuaard TOK [i.k.x.

4, T'eneparopuunr ¢.u. k. 1 _

" 128- macana. 127-wmacana 66- pacmaarn cxema 6yiinuya ysaHraH apas
Jlaml KY3FaTHUIIKM TeHepatop yuyH ewuacHH. OJMHraH HaTuKajap as-
BaJITH MAcaJaHHMHI HaTXKanapH GWJaH TaKKOCJAHCHH:
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66- pacu

129- macaaa. Apanawr Ky3raTHUUNT Y3rapMac TOX FEeHepaTop SIKOpH-
HUHE 3.10. K. Ey = 245 @ (65- pacm). Arap sIKOpb 4yJiFAMHHHHI KapLLH-
aurit Ry = 0,12 ox, KeTMa-KeT KY3FATHIN UYJFAMHHHHT Kap IIHJIHCH
Rix. = 0,025 om, gV3ratu Toxu [ = 2,5 @ Ba Harpy3ka Toku [=
= 67,5 @ Gynca, redepatop yunapunarin kyuiawuut U Ba mapansien
KV3FATHIL 3aHKHPHHIIHT KAPWWIHTH Ry aHHKJaHCHH,

130- macana. Homunan xyeeatu Py =: 11 kem Gy.irau napaanen xya-
FATHIUM y3rapmac Tok asuratend Uy = 220 6 HoMuHHAN Kyuraduuira
sra (67-pacm). Kysratuur 3atyKMPUHHHT  Kapiuuadrd Ry = 73,3 oat.

+ Fe) —
u

- O . 3

—

67- pacm

SIkopb  uysFaMUHMHT KapUIHIHMH Ry = 0,2 oa, ABHraTeNHUHT  aiJaHu
Te3Auru n =: 1500 ada/mun, ABuratenHuur ¢. H. K, 1 = 849.
Ky#nparuiap aHHKJIaHCHH:
1. IIBurarenuu GeBocHTa (IOPrH3HLU PEOCTATHCH3) TapMOKKA YJaras-
Jaru 10prusMil TOKH. :
2, IOpruanmr ToKHHH 2y ra Kajap uekJsaum yyyH kepak GyJarau
JOPrH3HIL PEOCTATHHHHI KAPLUHIHTH — Riop.
3. HomuHan aiinauTHpyBud MOMEHT My HMHT MHKIOPH.
4, @ = const ne6 xHco6.1ab, 10PrusHLI MOMEHTH M HHHI MHKJIOPH.
Evuui. 1. JIBUraTeJHUHP IOPrH3HII TOKHHM aHHKJaw, JIBurareisb
KHCMaJlapHari Ky4JaHHLL:

Uy = E—I— ]n'Ra,



OyHnan

_UH_E
Iﬂ_ RR .

JOprusiiu BakTHAATH ailJIaHHII TE3JIHIrH:
n=0 B8a 310K E=0,

y xonaa
Ih=gt =2 =1100a
2. HOprusui peocTaTHHHHI KAPIUHJINTHHE aHIKIam
I = Iq+ Ix
6yHAaH
Ia=1I—1I.

Howmunan pexxumpa:

P Py 11:10%
Ii=g =570, = §81.9% — 292 &

6y epaa P, — IBHraTeJHHHT TapMOKAAH MCTEBMOJ KHJIAETTaH KYBBAaTH.

Ky3sraTHul TOKH
Uy 220

: Ien =g =723
y Xojaja sikopjaru TOK
Iﬁ-H- = In -_ ]r(.u. =: 59,5 — 3 = 56,5 a.
 Arap sikopb yysFaMu OHJIaH KeTMa-KeT IOPrM3HLI PeoCT3TH YyJaHca

y X0JJa sIKOpAarx TOK:
Lo, = 5
_ 0T R+ Riop
Oy eplax
e U— o Pq
Rlop - ‘(9010

mapt 6yiinya laio = 2 [nn, JeMax,
U—21gn'Ry _ 220—2:56,6:0.2 _ 75,

Riop = 1 e 2.56,5
3. Homunan ainagTUpyBYd MOMEHTHH aHHKJIALL
My = 975 P“ = 975 — 1500 = 7,33 k[ m= T2 H-M.
4. YOpru3yBun MOMeHTHH auuggauml. Mabaymku, M, =c-P La.s
waprt OfHuya

¢ = const

GyJranu y4yH,
MI.O = C'(p'fs:.lo.
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nemMak,
Mo = My 150 — 14,66 £ln = 144 1m,

l|(!!'II

131-macana. Ilapanmen KysraTiiui y3rapMac TOK JABHMraTeMHHHHE
(67- pacM) sikopp 3amkupn OunaH KeTMa-KeT y4 MOFOHA/NH peocTat
ynauran. Tapyvok Kywnaunw U = 220 a. §Ikopb Toku /5 = 35 a. $lkops
yyJFaMiUHHHT Kapumiira Ry = 0,11 oa. Skops n = 1400 ada/mun Te3-
JuK Onnan ailnanagn. Arap peoctaT OHP MOFOHACUHMHT  KapUIHJINLH
Rnoe = 0,5+ Ry 6yica, Xap OHpP nMoFOHAa KHPHTMITAHJAArH sIKOPb TC3JIHTCH
AHHKJIAHCHH.

132- macana, Kerma-ker KVsraTHiun ABuratesib Kyuianuwn 110 @
Ol nran tapuoxaan maaian (68- pacM).  [IBUraTesHHHT  HOMHHAJ KYB-

. -

T —
R)Op
— o =
u
Cz — o= —
68-pacm
paTH P, = 3,7 kem, wuoMmuHan ainaunut Te3anurn ny = 1120 ada/mun

SIkopb uynFaMuHuHT Kapwwaurn Ra = 0,1 oa. KysraTuu uynramMuHiur
Kapwuaurn Ry = 0,05 om peuratenuuur ¢. k. 1= 809.

Ky#iaarnnap anugjaaucuii:

1. Homunan aitnantupyBu# MOMeHT M.

2. JpuratenHuur mMaHOaZaH HCTEBMOJI KHJAETraH KYBEaTH — Pj.

3. JIBHraTesMHWHT 1IOMHHAN TOKH /. :

4. Slkopaaru Kapama-gapiuu 3.10.K. E.

5. IOprusnumr Tokmum 2./, ra Kajgap ueKJawl yduyH Kepak Gy.rau
IOPrU3HLI PEOCTATHHHHT KapLIHINCH — Riop. '

133- macana. Homunan gyeeatu P, = 16 kém Ba HOMHHAT KyuJsa-
uutim Uy = 230 ¢ Gyaran mnapasnies Ky3FaTHLIH TeHepaTop JABHraTelib
pexxumnza umyiamokaa. Homuuan aiinanuw tessury ny == 1450 ada/mun
SIKOPb YYJIFAMHHUHT Kapuuuanrn Ry = 0,18 on, Ky3FaTHUI 3aHKHPHHHHT
Kapwuaurn Ry = 82 oum. [IBuratenb sIKODHAArH TOK TEHEpPaTop MAKOPH-
Jary TOKKa TeHr Oyarauja, ABuraTtenb yunapujard Kywiannw U = 2206
ra TeHr. MallHHAHIHI IKOPH KaHJal Te3NHKAA aiiJlaHUILH AHUKJIAHCHH.
ManniHaHHHT MarHUT OKHMH Yy3rapmac Jie6 KaGyJl KHJHHCaH.

Ewuwe. 1. TenepaTop sIKOPHHHHT TOKMHH aHiKJaiMu3;

- _ Pux, Uy 16-10% | 230
In,r. = ]".r. -+- fK.r. == -U—"- E{ = W —I— _8-._9..- = 72.4 a.
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Jlsmyit ety 1y iz proesie -
T = fyign 4 Jusn = Lrote 222 =724 4 20 _ 75,1 a
Veneparop avops syassuszzry s 0.4,
¥ Ui de L e Py =250 2 72,4.0,18 = 243 6,
Jlesratens, auops uvaszuzzzry 3. 0.4,
Epw =~ Upp —Lpzs- P, = 220 —72,4-0,1

Hlapr Gyiiuua @ = conis Sraraze vav

Gynjian

Nzz = Mo =2 = 14307 = 1235 ad./sun
Mauinnanpsr soextooizrEnT 5L 228TH

134- macana. 200 w o= voTvEe  CocmMuIza, 2i0aHHID Te3THTH
1460 ada/mun 6%au8, coztirz 3400 u° xzs0 xafiza6 Oepaijiran Map-
Ka3laH KouMa BeHTHISTOD T=LE IS¥TaTens T2HIZHCHH. BeHTHIATop-
HHHT ¢.u.k. 0,7. HOputua &, x. 0,95 67aras NORACHMOH TacMaiH
y3aT™a €paaMmia avaira omipiazis. 3amac xosd@uuuentn 20% K-

JIHO OJTMHCHH. .
Ewan. dsvratens xvssatizs SeSTEISTOD KVEBATHTA TEHT €KH 6up
03 KaTTapok KHIHG QTHzazi., SoEu

AELEICE L il v —ania

:‘-“ \"‘-\_ D o

i = L =T,

BenTunartopuusr xvesaTuns xVinizars SOpMY.Ia1aH aHEK1AM MYNKHE

D — S
Oy epaa Q — BOHTILISTODHMET HIT VEVMEH, M Cex;
I — GocuM, MN cys womumy;

K — zanac xoshduIHesTH.
MNuenvs Nya — TOCHULTHNE  BOHTHLT 3 it

(. oK apu
-S40 o

: = 5,3 Kém,
N300

Karanor Offima syssart P = 3.5 xam  6Varas —\0‘7—42-4 CepHsLTH
ARHEaTe M. ranaativns, Benteasrop yuye "Ma’re:mnﬂr IOPrHsSHII MO*
MEHTH TeRmmpnian e,

ity



135- macaia. ['opu3oHTan xosaTAa Huwaignrad 54 u y3yHJHKAArH
NeHTaaH TPaHCHOpPTEP, Xap OupH 25 ke jaH OyaraH IOKJH SILHKJIapHH
1,5 mjcex Te3nuk OusaH Tawmiigu. BDup BakTHMHT V3uWaa TpaHCHOPTEp-
ra 60 ta amuk xoilawTnpuaajd. KoncTpykuuscHjla cHpnaHuld Moj-
IUMITHHCH KYTAHWATaH Ba 10PHTMAacH MOHACHMOH TacMmaJsu ysaTvma épjia-
MHJA XapakaTra KenaJjuraH TPaHCMOPTEPHH XapakaTra KeJTHPYBUYH JBH-
raTeJIHHHUT KYBBAaTH aHHIKJAHCHH.

Ewe. TopusonTan xoJaaTja Hinaiiiurad JeHTaau TPAHCMOPTEPHHHT
KyBBaTHHH Kyiinaaru (opMyJajad aunkjiaml MYMKHH:

Q-f-t
Prp = QG?Tﬁ;:' X
6y epAa Q — TpaHCMOPTEPHUHTr OHP coaTAarH MUl YHYMH TOHHA XHCO-
ouna;
[ — TpPaHCNOPTEP 10K TAIUMIIAMIAH KHCMHHHHT  Y3VHJIMCH, M
[ — nuianawi Ko3(hpHuHeHTH (CHPNaHHLl MOAWMITHITH YUVH
f=0,1);
1])-3—y3amm ¢.H.K. (MOHacCHMOH TacMaJu y3aTMa YuyH
Nys = 0,95);

Tpancnopmpmmr HLI YHYMHHH QHHKJIAAMU3, Y3YHIUTH 54 A, Te3nuru
1,5 m/cex OGVaran TpaﬂcnopTepna Xap Oup SIMKHHHT OWIHIL BakTH
Kyiinaaruya TOmHJIAH:

I 54
Sk fasi v

TpaucnopTépuunr 36 cekynnmard uw yuymu 60 Ta sumk 6ymamu,

Gup coaTharHcH 23ca, KyHHIaruHH TAlKHI 3Taju:

= 36 cex.

60- 3200 - 6000 siumk, Kunorpamm xucobnza 25. 6000 = 150000 xke=
= 150 m, .
150-0, 1-54
Pro = 370,55 — 233 xem.

Kartanorpan xarra toprusuit MoMeHT/iH AOIT cepusinii, KyeBaTH Py =
= 2,8 kgrn GynraH JBHraTeJHK{ TaHIaHMu3.

136- macana. 2 Tonna IokHH 0,5 a/cex Te3nuK OWJaH KyTapyBuH
MeXaHH3M KHCKA MYAJAT/AH PeKUMAA Huwiaiiau. . MexaHW3MHHMHr y3aT-
Ma Gunau OGupraaukpard ¢. . K. -0,6.

[Ily mexaHusmra TYFPH KeJlaMraH [ABHraTesb TaHJAaHCHH.

Evquwe, YOknu KyTapuil yuyH Kepak Oy/raH KyBBaTHH aHMKJaHMH3:

Piox = m-v = 2000.0,5 = 1000 ke - s/cex = 1000.9,8 = 9800 em =

= 9,8 Kem.
®.u. K. HH xuccOra oaHO, Kepak/JH KYBBATHH XHcOOmaiMu3:
p=Poc .98 _ 16,3 kem.
T]MCI 0l6

Arap ysox MyAJaTiii MIUIALl PEXKHMH YYyH A cepHsiiM IBHraTenlb
TaHnacak, Kartajsor Oyiinua yuuur KyBeaTH 20 xkem ra Tenr OyJnaju.
Jlekun, JBHraTesb KMCKa MYAJATIH ML pexuMmu OyitMua mmnaiiguran
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GVAranu yuyH YHIHT YyJIFAMAAPHHHHT KH3ULIM pyXCaT STHJraH TeMme-
paTyparaya eTMaiian, SBHH Y «cCBYK» Xonia Oynamu. Jlemak, ABura-
TeNHH V30K MYAZATIH Hljam pexcunvi OYilnuya Tanjail pawnoHan smac,

[IyHuHr yYyH KHMCKA MYIAATAH PeKnMia unaijurad JIBHraTesHH,
VIHHHT OpPTHKYA HArpy2kasaunw gobuanati  Oyiinva, abuim Makcuman

MoMeHTH OVilnua TaujnaHaIn.
Byuia gyfingars wapt Oakapuaniiy Jo3iM:

ﬂ’fmnx >/ I,g !14!\

(KyunannuiHHer KaMaiimin axtivonu 6Varananrin yuyn 2094 3anac oun-
namn). Arap aitnawmm tesnnry 1460 aga/sun 6yaran  apuratens Kie
Jacak, YHHHT VKHJ@rH MOMEHT KAPLUMIHTHHH auuiaainvus:

Mx .—.:g_ = 9550% = %6—3 = 107 ¢ == 10,9 [ s

Mmpax > 1,2 My = 1,2. 107 = 129 .

Karonornan AO2-62-4 cepusinu apuratesib Tamaainm3, VHppur MaKCHe -
MaJl MOMEHTH

Mpax = 150 ¢ Ba Kypeartit Py = 10 xem.

137-macana. Afinavnw Tednuri 1460 aia/mun OVaran mapkasian
kouma pentuaarop, 7080 ca Yauwamanm TVFpH  TYPTOYpUAK KECHMJIH
XaBo VTKasriyuga 250 ma cyB yCTyHHra TVFPH KeJyBul XaBo OOCHMH-
HH Xocwl1 Kunaad. DBemocuta ApHratens yxura ypHaTtHarad Ba ¢.H.K.
659% OVaran BeHTUASITCPHHHI KYBBAaTH aHHKJAHMCHH Ba yHra TVFPH
KenaJuran JBHraTe/b TaujaHcHH. 3anac koadhduunentn 1,15 guuaub
OJHHCHH.

138- macana. 12-/1-19-60 mapxkanu wmapkasjgan Koyap wHacoc OHp
coataa 720 m® cyBun 15 a Ganananmxkka guiapud Gepagn. d.u. k. 0,8
Gvnran wHacccra xysBaTH Oyfimua 3amacn 309 GOyaran AQ cepusaid
ABHraTe]b TaHJIaHCHH.

X. SNIEKTPOHUKA

139-macana. Kapwmnurn R =: 60 oa Gyiran narpyska GuTTa sIpHM
Haepau  TyFpuaarny opkamu U = 120 8 TapMoK KyuJauuilkra yJaHrad
(69- pacy). BeHTHAHWHT WUKH KAPLUIMIWMHHH XHMcoOra oJsivail, TyFpH/IaH-
TaH TOKHHHT ypraya KuiMaTH XHCOOJAHCHH.

_Ewu. Kyimpars dopmyna Guan TOKHMHP ypTaua KMilMATHHY aHHKs
NaiiMu3;

U -

Burta sipuM faBpau TYFpunaiujia Harpyskajar TYFPHJIAHMAH Kyd-
JAHHIUHHHE IaKaH (popmach) Ba ypravya guitmatu 70- pacmzia Gepuiras.
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Um ,pr \\ wi!
i Ryl v T T e
L  § >
v
X B
69-pacm 70-pacm

Butta sipum aaepan TYFpuaaliga YTKasyBuyaH ApPUM JlaBp Y4YH TYF-
pujanrad Ky4jJasHIIHIHD yprada KHHMaTH '

9

US"]J Ty = ﬂ;Um'
(z)
HMikknpun sipuM  aaeBpiad  Qoilianauuavaragyjan, TyJaa Jaep y4yH
TYFPUJIAHraH KyuJ'aHHLIHLHE ypTaua gKHilMaTH MKKH MapTa Kam Gyuazau:
1 £
Usp= ~-Up= 5= U =0,45U.

It
ToknuHr ypTaua KUiiMATHHH aHHKJAANIMI3:

. 5-120
Iyp = b,;?" i il

140-macana, Ounaverpu 100 s s cenen waiiGanapian  mbopar
BEeHTH/Ib 3JeMenTJaH OWTTa sipiM  Jappau  TYFPWJIariy, Harpyskaja
Uy = 36 8 Tyrpunanran Yypraua kyuraunm sa /g = 12 @ Tyrpunanran
ToK GepHuIH Kepak. .

1. Arap Bentunparu iiya wyiinaran teckapu kywianuut Uree (nas-
PHHHIT yTKasmaiijuran gucMuza) 25 soabTiAan optuk Gysmaca pa co-
BHII IIAPTHra Kypa pyxcar sTHaran ToK lpyxe = 1,5 ammepaan oprug
6ynmaca waiiGanap conu Ba yJapHuHT OHPHKTHPHLU CXeMacH Ky pCaTiu-
cun. Butra waiibanuur nukn Kapumanrd 0,3 oa.

2. U, = 220 6 xyunanuiuid TapMOKKA YJaHraH TpancopmaTopiari
Ky4JaHuul TYwiyed 49, Oyuca, TPaHCHOPMATOPHHHI HKKHJIAMUK qyJiFa-
MU KHCManapuJard KyudJaHHL,

TpancopMauns KoahHIHEeHTH Aa_
Ba YHHMH[ XHcoOuil  KyBBaTH F{ ]
aHuKnancuH (71- pacm). . +

Euuw.  Tyepunasrad  TOK b Ry
Iy= 12 a Ba 6urra BeHTHAZA- -/ 2
FH pyXcaT 3THAraH TOK [pyxc =2
=1,5 a 6yAaranu yuyH BeHTHJI-
jap OMp Heya napajjien 3aHe 71-pacm

Ua
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)upnapian uboparT Oy/iHINE Kepak. By 3amxupiapHUHT COHH KYHHe

JlarHya TOIMHaAH!

2
h b

Tpyxe '

a=

o

- BeHTHAIADHHHT HYKH KApUIWAMKJAPUHH  XHcoOra osMaranja, yaapAark

TeckapH KYUJAHHIUHHHT AMIUIMTYJA2 KHiMaTH:
Usee=n-Uy==3,14-36 = 113 6.

BuTTa “BeHTHAra PyXcaT 3THArAH Kyunauuul Upyse =: 25 8 OGyJarass
JIATH yYyH, KETMa-KeT YJAHraH BEeHTHJ3p con Kyfiuaaruya Tonwuualil
' U 11
U“" = £z4,52, AbHH O Ta.

pyxc :

Ilynpai Kuau6, xap Oup 3awxKupia OeluTagaH BenTusad Oyarad
CAKKHSTA napajijie]l 3aHXHP OJJIHIUH Kepak.

TyFpHAarHYHHHT KapLUIMIHTH:

n=

BeuTH/AMapAard KyuJanuul TYIIYBHMHW XucoOra oarauwja TYFpPHJIaHe

rad Ky4laHHLI
U:i ﬁUd +Ra‘)rd = 36 + 0,2' 12= 38,4 a.

XAKHKHHA TecKapH Kyd4JIaHMIL:
U, =anU;=2314-384=120s.
BuTra mafi6agary Teckapu Kyd4JIaHHLL

Uree 120
Ul'recz r:ec____. -—-5—-= 243,

6y sca pyxcaT stuaral Kyunauui Upyxe = 25 & JaH KaMm.
TpaschopMaTopHHI WKKHJIAaMyl  4yJFaMil KMCMaJlaphja Harpyska
yJaHTaHJarH Ky4JaHHL:

Up=2-1,11.U;=2-1,11:38,4 = 85 6.

Tpancopmatopiiaru 49 Kyunauui TYLWIYBH XHCOOra OJIMHMAHAR,
canT HILMAILJA HKKHJIAMYH YyJFaM KY4JaHHILIH:

Usgo = 1,04-U, = 1,04-85 = 88 6.

TpanchopmaTopEHHT Tpanccpopmauna KO3(hhHIIHEHTI:

Uy _ 220
K=g- =g =25

TpaHCElJOpMaTOPHHHI‘ XucoGuil KyBBaTH:
S1p = 1,74;-0’d I,=1,74-38,4-12 =802 6-a,
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141-macana. Appanry Ma- P B g J
canaunur Gepuiranaapu 0y-

iiqua HeiiTpan CUMAM TpaHc- U; A,
dopmaTop (MKKHTa HKKHJIaM- ~Y —*—I:]ix—.
ui 4yJaFamMin) Kyanad, HKKH- U

Ta SIPUM AaBpaH  TYFpPHIAriy
xHcobaancui (72- pacm).
Ewu, Bentnnnap coni-
HI Ba YJ4pHHHC VJi2wl cXe- 79-pac
MacHui annigaiinm3. Xap Oup
eJKaJari napajajiesn TapMOK/Nap COHH:
I 6

1o
v

= 4,

atl) -

T

| pyxc L,
Xap Oup enKajaru Teckapd KyuJaHHWLUHHHT aMILIHTyJa KHAMaTH:
Usee = H'Ud = 3.14'36 =113 6.

KeTma-keT CHPHKTHPHJraH BEHTHAJAD COHH:
UTCC 1]3 I
o= = = .

Upyse 55 4,52, apbuud Ta

[ynaait kuaub, Xap Oup TapMoOK TYPTTa mnapaJjJesn 3aHXKHPAAH,
xap OMp saMKHMp 3Ca KeTma-KeT ysaHraH Oeluta BeHTHAZAH HOopaT.
BenTuanapuuur ymynuit conn 40 ta. TyFpunaruy xap GHp eJKacHHHHP
KapLINJIHCH:

_ Rlll_ E__
Ra_n-T =5 2 = 0,375 oat.

BenTtuanapaari  Kyuaasnil  TyIIYBJapHHH xucobra oJarasja, Type
PHIAHTAH KY4YJaHHLL:

" Uy=Ug+ Ra-la =36+ 6.0,375 = 38,3 a.
XakuKuii Teckapu Ky4dJaHHLL:
U,.==n-U;=2314-383= 120 6.

Te
DBurra waitGajari TecKapi Ky4JaHHLL: B
Usee _ 120
Ujree = = = e 24 6,
ADHH

Ul'rcc =< Up}'xc.
Harpv3ka yuanranja, xap Oup HKKuaamun yy.JdramMAard Kyd4JaHHLO!

Uy =1,11-U, = 1,11.38,3 = 42,5 6.

Tpaucopmatopaari 49, KydJanuul TyulyBHHH XHcoOra oJIMHCA,
caNT HULIAraHAard HKKHJIAMYH UYJIFAM KYUuJIaHHIUM:

Uy = 104U, = 1,04-42,5 = 44 .
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3apypuit TpancopMauns KOS(@ULUHEHTH:

U, _ 220
K:.UW = =5,

TpancgopMaTopHHHT XHCOOHIT KyBBaTH
| Swp=1,48-U}- T4 = 1,48-38,3-12 = 680 6-a.

Bepuaran TUFpuJaruuis  OWTTa spHM  JAaBpail  TYFPHJIAriy GuniaH
CONHLUTHPCAK, YAapaari waiidanap couyl TeHr, aMMO HKKHTa fpHM AaBp-
JAH TYFpUAariy TpaHcdopMaTOPHHHHT XHcOOHI KYBEaTH 03 SKAHIMIHHH

Ki'pamu3. Butrta-sapum gaspan TyE-

1o puaarpunapia  KysnaHuul ny.ssca-

uHsIaHIe  KVoAHp  Ba  LUYHHHT

YUyH Xam yaap Kam gyasaniizaj.

142-macana. Apsadari macana-

nary  Gepunrana=p acocuja Onp

asann  KynpHK cxemacunn K-

Nna6, WKKUTAa sIpUM JAaBpiii TYrpPH=
narny xucoGnaucuu (73- pacw).

Ewinu.  Benwtunnap coun  Ba
yAapHH YJall CXeMacHMHH aHuK-

‘ nafimua. TyFpunanran Tok 12 a
73-pacy Oynranja KynpHKHUHT Xap Oup
enkacuaaH 6 a TOK yTaau; y XoJ-
lla napanjes TapMOKJAp COHH KYiMJarura TeHr:

h_eg 2
!pyxc 1 5

Kinpik cxemaZa GuTta enkara TYFPH Kenran TeCKapH Kyu/laHHIU
Uree Kyiinjarunua G6yniasu:

U'rec = -2— 'Ud = 1,57'36 = 56,5 8.

- = =4.

KeTva-keT ynanran waiiGanap couu:

Urec __ 56,5

— o 2,26,

n=

ABHH 3 TA

Mynnaft xuaub, KYNPHKHHHT Xap OMp €JKaCHHH TAlUKHJI STYBUH
napa’anen 3aHXKHPJNApHHHT Xap Oupu VuTajad 1alibara sra sxkad. llaii-
GanapHuur ymymui condn — 48. Xap OHp TapMOKHHMHI KapLUHJIMIH:

Ra—ﬁ-— —%6?3_04503.

BenTuanapiarn KyulNaHMII TYIIYBHHH XUco6ra OJIMHCA, TYFpHJAHe
raH Ky4JaHWLI:

U;=Uq+ l.-Ra= 364 6.0,45 = 38,7 a.
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BuTTa waiifajarn XakuKHI TecKapu KyyJaHHIL:

U, 1,57.38,7
Ul'n:c = :’lec == 3

= 20,3 s, .

STBEHH
Urrcc < U pyXc.

Harpyska yaanran TpancdopMaTop HKKHJIAMUM UyJFAMHJArH Kyde
JIAHHLL
Up=1,11-U;, = 1,11.38,7= 42,6 a.

TpaucopmaTopnarn 49 Kyunaunul TyuwyBH XHcoOra OJIHHCA, CAIT
HLLIAran/lary MKKHJIaMui 4yJraM KyuJaHHLin:

Upo=1,04-U_ = 1,04.42,6 = 44 s,

Tpaucdopmauns Koa(phuHenT!H:
220

_— Ul e s
K_LKO_ 44 = 5.

TpaucgopmaTopunur xucoOuii KyREaTH:
Sep=1,23:-U;-1g=123-38,7-12 = 572 ¢-a.

K{npuk cxema Ounan nefiTpan cumau TpaHCc(cpmaTop KyJJaHHMa-
JUTaH CXeMaHli COMMIUTHPCAK, LWYHH aHHKJaW MYMKHHKH, GHDHHYH
Xonjia TpancdopmaTopHunr XxuccOnit KyBBaTH KaMm Ba, OyHIdH TaluKapH,
KYnpuk cxemaga Tpancepmatep  Kysaawnsamaca Xam Oynamu.  Arap
xap Oup eska GuTTajan BeHTHapan uGopat Oy.ca, KynpHuk cxemaja
BeHTHJMAp COHM MKKH MapTta kin OYnaan. Arap xap Oup enka
6up ueyTa KeTMa-KeT OHPUKTUPHAran snemexTnapian ubopar Gyaca,
amaszia yaapHuHr conu Oup  xua 6ynaan, Bywaan KypuHamuky, KynpHk
cxeMaHn KyJJnaalu KyJaatiup.

143-macana. Mxkuta pa OuTTa ApHM  AABpAH  TYFPHAAILl CXeMacH
YUYH KYUSAHHILIHHAT NYAbCAlust KOIPPHIUNEHTII aHHKJIAHCHH.

Ewqu. Y3rapypuan kyunauuul  spdexTHB KHIMATH NYJECaUMsACH-
HHHT TYFpPHJaHran Kywianuin ypraua wuiimatura Oyaran nucOaTH nynb-
caumanaunl Kosgguunentn Aed artanaju.

TyEpusanran KyuianHWHUHE 3(ekTHB KuilMATH:

| v=VB+TE+T+ . +U,
6y epma U? + U2+ .. 4 U} = U} — xyunaunuwl nyJscaunsiianuim s¢-
(heKTHB KHIMATHHHHT KBajApaTH €K
: Un= VU—U%

Hkknta spuM JaBpan TYFPHJIarHy cXeMacH YYYH KyulaHHuiu adipeks
THB KHHMATHHHHI KBaJpaTH:

73



TyFpusianran KyuyJaHHIMHHAT YPTaya KHIIMATHHHUHT KBaJApaTH

i a 2
U 2:Um)| _ 4Unm
d = It nﬂ.
KyunanHII My bCaudsIaHHIIHHUHT SheKTHB KHiMATH!
Un=1/ Yn _%n _%_V“L‘B
27 ar T n 2

[Mynpcauuananul Ko3gHUHEHTH:
Un ! - Z — 8
Kn=—=LmV.:_I 8, o _Vni— — 0,48
Us . V2.1 Sl 212
&ku Kn = 48%. _
ButTa fipuM TYFpUsarHy CXeMaCH YYYH Kyunanuul >(pdekTus Kui-

MATHHHHT KBaJpaTH:
- (EH)Z Un

2 4
TyFpHAaHTaH KyuJMaHUII YpPTaua KuiMATHHHHT KBaipaTH:
1 2 2
i . ~m
Ud"(n U‘“) TR,
- Kyunanuu nyJsbCaupsnaHuIUMHAHT 3(bhekTHR KuiMaTH:
=Y 7T Tw TmVe—4

[Tynpcanusanauui KosbdHMeHTH:
2
=—— =1,21.

Eku Kn=1219.
Butra sipuM JaBpiH cXeMaja NyJabCAUMSNAHHIU KO3(MHIHEHTH HK-
KHTa SIpHM JaBpAM cxeMajarura Hucbatan 2; 5 mapra kaTTtaumup.
144-macana. Yu Qasann TpaHchopMAaTOPHHET Y4 (asain HKKHJIAM-
UM CHCTEMAaCHHM TYFPHJIarHy CXeMacuja HLLIATHUI MyJKaJaHMOKJAa
(74- pacM). Homunan muxnopnapu: Sy = 1,8 k6-a, Uy = 3806, U =

‘ ' ?_’4-pacu
14




= 2206, I}y = 2,8a, I, = 4,7 a. YyJramnaphu yJawr cxemacu A/Y".
Tapmoxkuunr suuns kyunaruiun Us = 380 6. BenTH/napiard MakCHMYM
TCCKAapu Kyunaunul pa Oepuaran TYFPPHJArMYJiaH ONHHHLUKH MYMKHH
O6ynraH TyYFpUiaHraH KyunaHull Ba TOK AHMKJAHCHH. BeHTHITADHHUHT

HUKH KapLiHKJIapH XucoOra OJIHHMACHH.
Ewe. TYrpunanran KyuwiagHLHWHT YpTaya KuiiMaT:

Ug=117-Unp = 117 2= 20 — 149 6.

Bepuaran cxemajgaru Tpaﬂcc!)opma'ropmmr "XHCOGHIT KyBBaTH:

Swp = 1,34 Py.
TyFpunanran TOKHHUHI KYBBaTH:
_ Sip _ 1800 _
Py T31= 134 1340 am.-
Harpyska Toku:
Py 1340
lay=g,=Tm=9%a

BeHTIIapAary MakCHMYM TeCKapH KYyUJaHMIL:
Uree =2,09-Ug =2,09-149 = 312 6. .

145- macana. Y4 anexktpopan 6HI1SIT namnanuur anon KydsnanuiIx
100 ¢ Ba Typ kyunauuwu 1 ¢ Oyaranupa aHol ToKH 7,5 Mujsxammep-
HHM TalUKWa 3Tajgn. AHOJA KyuJaHuiurHM 150 BoabTraua ommpcax, aHojg
Tokn 14 Mmuanuammepraua coprtajul.  Cyurpa aHol KyuyJaHWLUMHH Y3«
raprupyMacias, Typaari mMaHgpuil KydsaaHHHH 2 BOJAbTraya OLUHPraHH-
MH3/Ia aHOJ TOKHHIIHT aBBaJirH MHKIOPH 7,5 Muusuamnepra TeHr 6y-
a6 Keaaau. Jlammawnsr S, p Ba R; mapaMeTpnapy aHHKJAHCHH.

Evuwi. Anop Kywnauuwin yarapmaii typranga (Ua = const) anopg
TOKHHHHT T_\‘.' P Kyunauywuura kKapa0 Kauzail V3rapHllHHH KypcaTyBYH
KaTTaJMK TYP XapaKTepHCTHKACHHHHT THKJHrH Je6 atanagu Ba S Jgap-
(pu Ounax Oenrunauann.

3)'_-,
Si= ER7A
XapaKTepHCTHKaHHUHT KYPHJIABTraH KHCMHHH YNH3HKJH JIeCaK,
. afn_ !'z:l—‘[la - 14-—7.5 '-‘-'65
D R el =T e

Auon Toku y3rapmaii Typrauja (/a = const) aHOA KyYJaHHDIHHHHP
T‘S’p KyyJaHuiMra nucbaTaH yarapuiui CcTaTHK KyuyaHTHpHI Ko3(dus
LwuenTy Je6 aTtanain Ba p GH.naH Gearnnananu,

ouU
) Iy = const Gyaranja p o= — (B'U:T)'
i8KH
= e Bl Usa — Uy - " 1560 —100 .
3 AUr Usr—Uyr = —2—(=1) 50
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Ty¥p kyunauwnmn yarapmait Typranga (U. = const) awos Tokura Kapa0
aHOJ KYW/IAHHIUHHHHT KahJail y3rapilunii KypcaTyBYl KaTTaJlHK JiaM-
NMaHMHT HYKH KApLUMJHCHHH Oesrmnaiiu:

oUa \,

Rges (m‘)

g Al Ua—Uis 150 — 100
R, = = ==

=Bl Ip—T, (14—7,5).10—3

Wy ywana napameTtpaap
[ ysapo TyOanjaruya OornaHras:

‘__II ﬁ‘l H= R"S = 7,7'6,5 = 50.

= 7700 04t = 7,7K041.

» 146- 'macasa. Tlapametpaaph
] " % appanru Macanajga ammkIamras
6H15IT namnaun x3yuaal, cxe-
Ma KYUJAHWLIHHHHE B Kyuaiis
THPHW  KOS((MUHEHTH  aHWK-
NaHCHH. AHOJL Harpyskacu Ra=
= 20 xom (75- pacm).

Evuw. Cxema Kyujanuiiu-

75- - )
B HHHT MU Ky4ailTHpuol Ko3agdH=
ILHEeHTH:
. I 20 _
e = el el

CXeMaHMHT WUl KYYafTHPHIU KO3G(MHUHEHTH JAMNAHHHT CTATHK
KyualiTHpHil  KosduuvenTHaaH XxamMma ~ BakT Knuuk Oyviaan. AxHox
Harpy3KacHHHHI KApLUHMJHCH KaH4a KaTTa OyJica, CXEMaHHHI HYKH KY-
YaHTHPHUI KO3(PHUHEHTH NAMNAHHHT CTATHK KydailiTHpHil Ko3(uiHeH=
THra sIKUH Oynanu.

Arap 6H15I1 namnmauusr wkkana TpuoaMaan (olifanauuica, SbHH
KYYaHTHPri4 MKKH Kackajuiu OJca, CXeMaHWHI HATHIKaBWHl MUl Kyuaii-

THPHII KOS(PHUHEHTH Xap XWJ KacKaJHWHT KyuaiiTHpULl Ko3((hHLIHEHT-
JlapH Kynai#TMacHra TeHr:

,Kl! = Ku: 'Kl:2,
Ku = 3636 = 1296.

Busunnr xonna

Xll. RYPC TONWHUPUFUHU XUCOBALLITA MUCON

Kypumnm  daxynbrernnunr «CaHOAT KOHCTPYKIHSIADH? HXTHCOG
JIMTCH  YYYH.

Tonwwupuk. 1. Bapua xoHanapuumr xa)cmy, Gepu/iraH LEXHHHI Xadke
MHJaH 3 MapTa KaTTa, XaBOHMHI TyJia aJMAlUMHMLI BAaKTH [x COaTHH

TalKHI 3Tau Ae6 0aub, MInAa6 YHKApuIl GHHOCH YYYH BEHTHJIATOP
HHHI KYBBaTH XHCOONaHCHH.

7% -




2. Uexnarn peHTHATOpra Ba OolIKAa YCKYyHajapra TerHLUUIH SJIEKTP
JBUrate/yiap Ba yJiapra MOC IOPru3uill anmnapatJiapil (MarHWTJIH 10p-
TH3rHy) TaHJaHCHH,

Xap Oup Apurateara 3JeKTP 3HEPrusicH y3aTYBYH CHMHHUHT Ba
6ol KaOGeNHHHN KYHJaJaHr KecHMHHH auuKJaicHd., Xap OHp JiBHraTeaHH
XUMOsl KHJIMII YUYH ancxijia cawJjiarHy Ba LYHTAAarH ymymuii cakJga-
U4 TaHJalCHH.

4. llexunur gyesat Kodpduunentn cos@ HH 1 ra OwHpHII YUYyH
Kepak.1il KOHACHCATOPJAP CHFHMI atlIKNaHCHH,

5. Mmmnad ynkapuuiiary KypiananapHHHr KyBBaT Ko3(pHUHEHTHHH
Oupra Teur Kuaud yuriad Typnaaun ned xucobnal, uexuu Ba Ocoluka
naad  unapiil  XouanapiuHn  3JeKTp Heprusicy OuiaH TabMHHJAL
yayH TpancdopyaTtop KYBBaTH Ba THNH TaHJAHCHH.

6. Kenaencatopaap ypraTHAryHra Kanap ea YpHaTHAraufaH CYHrrH
(cosp =1 Oy ualua) NEKTP IHEPruHsHHHI TaHHAPXH XHCOOJaHCHH,

NueoOaauila Kyiingarnnap kadya KHJIHHCHH:

Llpuratennapuuur Oup BakTAa HLwal Kodpduurent a = 1,

M

P
2. Hpuratenunur narpyska xodppuuuentu f = o
H-1B

Oy epiaa Pu.w — HKPO STYBUH MeXaHH3MHHHI KYBBaTH,
Pyi.no — ABHraTeHUHT vaTasior Oyiinya HOMHHAN KYBBaTH,
3. Benrtuaatop yuyH y3atiil oiiganan s KodhhuuHeHTH nys. = 0,95,
4. BenTuasTopHHHE 3anac Kodhgpuuuentn Ks = 1,1.
5. BedTnasaTop ABHraTesNH 10PrusHil TOKHHHHI KaTTaJHTH:

I
Ky =1e.

ICprusuin ToKHHUHr KaTTtanvrd, kyseatd 10 xem raua 6ynram apu-
ratennap yuyn 6 ra teur jpe6, 20 kém raua 7 ra Ba KYBBATH
20 ke pau woxopn Oynran jgBwratesnap-yuyH 7,5 ra Tedr Ael Ka-
6y KUIHHAH. ’

6. Kabengarin KY4JaHHLIHHHT TYUIYBHHH €x% = 59 ra TeHr nel
Kabya KHJIHHAIH,

Hactnabku MabaymoTnap l- :kajasanra ésuniajyi.

1- scadsun
asm 4 2|5 Ve | oo | oo |5,
Bapuant Na 35 80 7 . 16 22 30 11
K | K | Ky | Ky | Heewe | Moae | dx 'e% N | tew Ik
""';Cgf' o coam % coam | M

221 221 1.5 6 250 0,6 3 3,5 3 4 200

77



e

Besmunsmaop
&
Im - z
~
| |
1RENER
< :
ﬁ:i(-u “‘ll'-D o 1 :‘
bl | - 8 3
) . 1 Jé} * | 5 :'
— e - <
ey : 1
' | g
5y !
o i
| ?
i ‘ ,é\ = <t
¥ P -2. 8 1 1!
: IR .
: p !
1L 7 g |
5 e

L__J,__,,J,@ 5 =& _ |

u]. ! ;

=5, RN A —
t x
r
e B B -
I L o e Tt . - e

76-pacm




A, B, H—1uex XOHaCHHHHI YJuamJapy;
P,, P,, P, P;—1uexaaruycKyHaJapHHHur KyBBaTH;
Kh: K.} Kla; Kl.f" JABHraTessiap IOPrusull TOKHMHWHT KaTTaJIHTH|

K = 2,5 6yaranja, AK cepusapari ¢asa poropau Asuratessap Gy«
JIULIH Kepak;

K = 3,5—4,5 6varauna, AIl #xu AOIl cepusiaard, 10pru3uin xa-
pakTepHCTHKAIAPH SXIILIAHTaH ABHratensap OVaNILNH Kepak;

K =55=-75 Ovaranja A, AO, A2, AO2 wuopman cepHsjaru
JABHrateas OV.IHILH Kepak.

Heonr — BEHTIVISITOP XCCHA KWIraw opTukua OGocum (aenpeccus);

Neenr — RCHTHASITOPHIIME . U, K.}

g0y — xonalarn uncOnil Kywnanuut ucpograpunanry;

fe — apnrateiapuinr OMp CMeHajarii MlJlaul coaT/apH COHM;

N —-cyTragary Ul cMenanapn CoHw;

/i — TPaNCKIIOCKaaH LeXraya EéTKU3WIraH KaOeJHHWHT Y3YHJAMTCH.

Llex xopacuuuur yv4amaapi, njaHm XamJa YCKyHaJapHHHT, BEHTHs
JSITOPJIAPHINT, 3JCKTDP Y3aTrHy CHMAapHIHT Ba SAEKTP TaKCHMJarug
LUYNTHHAT Koilianun 76- pacnina  Gepuaran.

TONMWHUPUKHU BAHAPULL TAPTHUBHU

Bvuaail Tonmumpukni O0a)kapiiuian abean JAacTiabKki MabiayMOTAapHH
Ba XHcoOjaul HaTH:anapHHH €311 YUYVH JKajaBaj Ty3HO oJiMil TaBCHS
sTHAaAH. Ymlby Xos1 YyYyH MKKHTA JKaaBald Ty3uiaca Kyaail Oyaagu.
BeutunsitopuuHr KyBRAaTHHM Kyiinaaru Qopmynia OuyaH aHHK/AiMu3,

Pr:cur = E'Huem"(
102Myenr-Mya ’
Oy epaa (Q — BEeHTHJSITOPHHHT CeKYHAJIUK HLI YHYMH, x%/ces
' ' v

P .

==
V = 3V, — Gapua xoHanapHuHT XamKMi.
V; — LeXHHHr XAl
V,=A-B-H = 35-80-7 == 19600 s,
V == 3-19600 = 58800 .,

58800
Q= 3.3600

Po — 5,45-250-1, 1
EeHT = 102.0,6-0, 95

= 5,45 a3/cex,

= 25,8 xem,
JBHTaTeJHUHT HOMHHAJ KYBBaTH KYIiHAArH 1UIADTHH KOHHKTHPHIIK

Kepak1
Plt-.ﬂ.i} Pix,
9



6y epia Pu.— HXKPO STYBUH MeXaHH3MHHHP KYBBaTH; ywmly Xonja
BEeHTH/ISTOPHHHT KyBBaTH. Karasor Gyiinua KyBEaTH 28 keém ra Tenr
6yaran AO-73-4 cepusiaH, éniK TY3HJHIIJArH KHCKa TYTaliraH POTOPJ/IH
aCHHXPOH JABMraTeJHH TaHJaHMH3, .

Bup BakTHHHT y3uja nexjary OolKa YCKYHaJap y4yH Xam JABuUraTesl-
JIaPHHHT KYBBATH Ba CEPHACHHH anHKJIaiMu3.

JlBuratenuikr KyBBATH, CEpHACH, aillaHMIl Te3JMrH KyBBaT KO3(-
¢duuHenT.i Ba (oigann uw KodhduuneHTHHH 2- KajBaJsra, ABHCaTell-
HHHI HOMHHAJ TOKHHH 3- JKaJpaira ¢3amus,

Keiiuurn xuccbnawnap 2, 3- kaagaanapia Ocpuarad taptiO Gyiinya
onub Gopuaaii.

Py.
B — pBuratennu 1oknaw kodbhduuientH, p = :515—”—‘-
H-1B

16 - _ 22 _ .
By =55="08: B = 35 =0,785 pa x. k.

Py.sn — 1BHraTesib yKHAa HOMHHAJ Harpyska Oysranjia, YHMHT Tap-
MOK/IaH MCTEBMOJ KHIHHAJHIAH HOMHHAJ 3eKTP KyBBaTH

2
Py.sn = P;t]-nu i Puaa, = %= 22,7, Pu.sn, = 0'% =232,2 kem pa x. K,

Px — Harpy3ka Kos(xpuumeHTH OunaH OHpPranukja, JABHraTeJHHHP
XaKHKHH HCTEBMOJI KUJASTraH KYBBATH

Px = Pu-sﬂ'ﬁ,
Pxy= 22,7-0,8 = 18,2 xsm,
Px @ = 32,2.0,785 = 25,2 ke pa X. K.
{oun — JBHTATENIAPHHHT HHIJMK ML COATJIaPH COHH
taun = N +ten+ D,

D — Gup itungard Wi KyHJapu COHH. :

Bup iiungarn uw KyHnapy CoHH, HHIard YMyMHil KYHJIAp COHH-
JaH JaM ojHul Ba OaiipaM KyHJAapHHMHT aiiupvMacura TeHr.

OnTH KYHJIMK MW XapTacuja KyWHHArHHH OJaMH3

365 — 52 — 8 = 305 KyH.

[TpopunakTnka Makcagnapu yuyH Oup #maza 20 KYHHH a)<paTHLI
MYMKHH:
D = 305 — 20 = 285 KyH.

bup #ungaru uw coaTsiapu cOHH
taun = 3+4-285 = 3420 coar.
W — neuraTennunr Gup HMJJa HCTeBMOJ KHIANMraH SHEpPrusiCH
Wy = Px. ;-taun = 18,2 3420 = 62244 kem - coam.
Bapua ppirateniapuuHr MCTEBMON KHJIAJIWraH KYBBaTH
W = ZPx. yu-taun = 118,7-3420 = 405944 «xern.coam.
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Q — JBHTaTeJIHHHT PeakTHB KYBBaTH
Q = Pu.sa-tg .
tg @ — KajBangan €xu JorapnMHK JHHeiKa OpPKanu TOMIIaIH.
Q, = 22,7-0,62 = 14,0 xeap,
Q, = 32,2-0,56 = 18,0 keap Ba X. K.
YMyMmuil_peakTHB KYyBBaTH
 Qyn = ZQ = 84,1 xeap.”

Konnencatopaap ypHaTHAryHra Kajap KOPXOHaHIHr Vprada KyBBar
KO3(PHUHEHTH

P,; v 1
118,7:
}/_ ynT f')M l

PeakTnp KyBBaTHH KOMMeHCallHanaul Ba COos® HK Oupra OLIHPHIL
YY4YH CHFHMH KYyHHAarura TeHr OViaran KomjleHcaTop YpHaTHIL Kepak:

_10°.Q _ 10°-84,1
C= ol = T 503807 — 1860 aKdp.

cos p =

TPAHC®OPMATOPHU TAHJIALL

VpuaThawum Kepak Gyaran TpaHCOPMATOPHMHT KYBBATH, 1LCXHHHT
Harpyska KyeBaTH OW/iaH Herpyska KYDEaTHHHHI' 4 NpoUeHTIHH Tall-
KIJl STYBYH Y3aTTHY CHMJApAard KYBBaT HCPOQrapyHAHIHHHHI iHEHHN-
CHra“ TeHr OyJHIIN Kepak.

" cos ¢ = 1 Oysranpga, ky#uaarura sra 6ynamus:”

(Stp) > Px.ym + 0,04 Px. yu,
Oy epna Srp— TpauchCpMaTOPHHHI Tyna KYBBaTH, K6,

Bsma 1 1877 <1 %‘% = 118,7-1,04 = 123,4 xea.
0

Katanor Gy#inua nomuuan gyesatu 180 xea ra Teur Gyuran TM-
180/6 TpancopMaTOpHH TaHJIAIMH3,

Bup #innja MCTEBMON KHIMHFAH SJEKTP 3SHEePrHsCHHHHT KHiiMaTh
KyAnpard qopmyna GyiiMya aHHKJIaHaJH:

Co= Cp St Co W 4-AC,

C, — tpanchopmaTop Onp KUJAOBOMbTAMNEP. KYBBATHHHHI HHJJIHK
KHIMaTH; TeMHpP-0eTOH KOHCTpyKuuanapu 3aromn yuyn C = 20 cym ze6
KaOyJl KHAWLUI MYMKHH.

Cy — PCTEBMO/I KHIHHTAH GHP KMJIOBAaTT-COAT 3JIEKTP SHEPrHsCH-
HuHr guiMaTH; Cp, = 0,02 cim ne6 kabva KuJKL MYMKHH.

AC, — RypBaT K03hGhHUHEHTH COS@ YYYH ycTama KHiMar.

cos@ == | Gysrayjia ycrama xuiMaT 6 NpOUEHTHH TalUKHA STafll.

C»=(20-180-+40,02-405944) 0,94 =(3600-+8116) 0,94 = 11 000 cym.




cosp = 0,81 Gyaranpa ycrama KufiMaT 5,5 NPOUEHTHH TaLLKHI
3Taau.
= (3600 + 8116) 1,055 = 12389 cym.
3- XKajBa/lHH TYJAHPHILra YTaMH3, -
I, — neuratenuuur uw Toku: [y = [y-B.

Iu(:)= 38,8-0.8 =3] a,
ly2)= 55,5-0,785 = 43,50 a Ba X. K.

n
Ilt(yu} = E!“ = 205 a.
1

[0 — NBHraTelinapHHEr 10prusuit Toku: lo = Iy~ K.
f]o(!) == 38,8.4,2 = 163 a, fu)(g); [m(?) = 55,5'2,2 =122 a Ba X. K,

.{m(y”) =a ZI“ + ([IO_!“)’
1

Oy epna lo Ba Iy JBHraTesIHMHT IOPrH3NII Ba HII TOKJapn 60,
yaapHuur apgn- o — Iu KaTTa KuiiMaTra sra:

IIO(‘_,'M} = 2“5 + 351 = 556 a.

lecak — 3pYBYaH CAKJArHYHHHT HOMHHAJ TOKH. Y HH TApMOKHHHI HII
Ba IOpPru3ull TOKH OViinya auuknal, 3Hr KaTtra KHAMATH OJMHAAM.

- ' lo 163

1. Iu=31 a, fm|;m35 a, r5—25 65 a, [caK=80 a.
f 122
2 In = 43.5 a, Icar( = 60 a, 2*%=— f,_5= 49 a, Icag = 60 a.
3. 1, =585 @ lax=600a; 22 =21=470a Ilx=60 a
I/ 13
4, Iy= 22‘8 a, L.m = 25 a, _ '2—:% 2,5 = 55 a, Icmg:ﬁo a.
5. [i=1495 & lax=60 a; % =34 =160a; lax=160a.
YMymuit

=205 a; lax=225a; ;% =52=223 6 lix=225 a.
DHr KaTTa KuiiMaTnapuun 3- KajRanra €3amus.

S — CHMJIapPHHHT K{HAaNaHr KeCHMH. YHH ydTa ycyn OniaH aHuk-
nab, 3Hr Katta KHiiMaTrapH OJMHANH.

1. CHMJIQPHHHT KYHJananr KeCHMMHM KM3uW wapTH O6ViiMua aHHK-
jgaw, Kusumr 1waptH 6yiiHuya CHMHHMHT KVHAANAHT KeCHMHHH LYHAaH
TaHNaHAJAHKH, YHUHT YUYH PYXCaT 3TANraH TOK KWHMATH HIU TOKHra
 TeHr OYyJICHH, SI'bHH

]H ~< !pyxc. BT. —* 3.



Yu cumau KaGenb Ra anOMHHHIT CI'MIapHil odlK {TKasirjranaa:

1. Iy =31 a; Ipyxe. s1. = 3D a; S =6 mn?
2. 1y=435 q; Ioyxe. sr. = 46 a; S =10 aa?
3. I,=58,5 a; Ipyxe. st = 60 a; S =16
4, I, = 22,8 q; Tpyxe.st. = 29 a; S =4 un®
5. In= 49,5 a; Ipyxe. s1.= 60 a; S = 16 muac.
Y My it .
Iy = 205 g; Tpyxe. st. = 220 a; S =70 um®

2. CuMmnapHHHT KYHJaNMaHr KeCHMHHHM KyuYJaHuuwl TymyBH Oyifiua
aHHKaLL,

CHMHHHT KYHAAJaHT KeCHMHHH Kyingaari gopmyna Gunan anukiaii-
MH3, '
_105-Py1
v-e%- U’
6y epra Px— XakHKHIl HCTeBMGS KHJIHHAETraH KYBBAT, K6/M.

[ — y3aTru4 CHMHMHI JBUratesJaH TaKCHUMJICBYH LIYHTraya
6yaraH y3yHJHrH,

v — 20° C TemnepaTypaja CHMHHMHI COJHIUTHPMA §TKa3yBUaH-
JIMCH, aNiOMIHHH CHM YYYH

M
ot an?’

y =34
€9 — WYKH TapMOK CHMJIGpHJar¥ pyxcaT 3THIrMaH KyuJaduil

TYLIYBH,
U — TapMOK KYyYJIaHHILY,

CHMNapHHHT  Y3YHJHIHHH, ABUTATeMIAPHHHT KOiljlaHHLIN KypcaTHa
raH ueX MIAHKJAH aHHUKJAiiMH3,

1 1 1 1 35
{(|J=—B—-'-5—B+TA+§B=B+TA=80+ —.;:"'89 M.

Kytapunu Ba nacadimiunap yuve 3 a KVIUTaHHUMH3A2 KYyHAHAAruJaapuu
OoNaMH3:

loy=89 +3=92 &,
Im=%B+A+—é—B-3 M+3 =115 xn,
lo=LB+A+LEB—1 n+3 x=100 n,
ly=+B+ 5 A+ =B+3 n=069 u,

loy=5B—1 H+2 n+3 n=068 .




__o\c?a%: lu=31a; L=9203; =102 _ o 10 o

o2 m.%; ly-4350:=15m; S =16Mm2 o P25 206m

SR fmgfa _O\\C’m% ly-58,593 109013 S=25 MM o 0
i+ 205 _o\r\fm:c_x:%‘lw;z,g‘,;{:&{?rd;S:fa»m? o p-126 Kb
hfca%a;lu-.mfa;c=aan;s=fom= »— P2860m

77-pacm

YuacTkaaapiuuur Y3yHJAHCHHYW, Harpy3kanapHHH Ba cagjariuy TOK-
JNEPHHI, CHMAaP MOIAHKIIHHE KYPCATYBYH ONp YM3HKJH CXEMaHH YH-
3amu3 (77- pacwm).

Xap Gup yuzcTKa CUMMUBHT KYUAANAHI" KeCHMHHH aHHKAaiMu3;

S“.j = %:‘%5961 = i’—l?—;ﬁ =0,7 ma?, SU) = 10 amm® neb

' onann3  (KaTajorjau)
Sy = 3—1?_?2“_5, = 16,8 ma?, Sy =16 ma*
Sa= .3‘1_]1?72]_02 = 21,6 ma? | S =25 MMm? «
SHJ= Ll’.??ﬁ—g = 5,06 aa? SH) =06 sm® «
S= _%]?TBS = 11,3 mm?, | Ss = 16 MME o«
Sk = ISLEE{Z‘UI“ = 10;;{152.15261:00 =97 ma®, Sk = 120 mm® «

3. CuMMapHUHT KYHZANaHr KECHMHHM CakJariyHunr TOKH Gyfinua
aHuK Al _
CMMHHHT Xap Gup CTaHJ@pT KYHJAJaHT KCCHMH YYYH CakJarHyHHHF
SHT KATTA HOMHHAJ TOKH KHIlMaTH, LUyHHHTJEK, Xap OMp cak/iarud yyyH
CHMHHMHT MHHHMaJ pvXcaT 3THAraH KYHJAJaHT KeckMil Mabiaym Gymuo,
YHII CNPaBOYHMKJIAH TaHJAIl MYMKUH. _
Yu cuman kabesib Ba QUMK yPHATIVIFAH aJIOMHHI CHMAAp YUyH:

Iax = 80 g, Sy = 16 s ‘
Iczuc = 60 a, 8(2) = 10 MMZ S{B) = IOJMI",‘, S(-i)= 10 MMS.
Icmg = 160 a, S(S} = T70 mm®

Ica}g = 225 a, LS = 1.0 mm?

()

Kyummua -4- xazsanuy Ty3ub, yura Typau ycyJnap OwiaH aHHK-
JAHFaH CHMJADHHHT KYHJANaHT KeCHMMHH KHPUTaMH3.
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4- xadsaa

CHMAAPHHHT K¥ngananr xecHmu, mx’
TapTub .
NEMEn Kusnwn 63 M ua “c;gd-;:aa;:‘n“u;“' “fc’,‘:: ’g’;‘&:’,‘.:;
rn GPfuua

1 6 10 16

2 10 16 7 W

3 16 25 10

4 ’ 4 6 10

5 16 16 70

KaGens 70 120 - 120

KHAMaTNapHHHT 3HI KaTTacuHH 3- xKajapasra esavu3. CagJjaruuiu
MAarHHTLH FOPru3THYsap KyJanaimus. KOprusrH4HHHr THNH  3/1eKTPOJBH-
raTeJHHWHI KYBBATH Ba KYUJaHMIUHra Kapal TauJaHauu.

MaruuT/m 10prusrindsiap yuyH HCCHKJIMK PeJIECHHWHI KCCHKJIMK 3.e-
MEHTH HOMEPHHh 3]€KTD ABHIaTeJIMHHHI HOMHHAN TOKHra Kapal TaH-
naiiMu3, :




MKKUHYU KHUCM

JIABOPATOPHSA MLLINAPU

.

1- NJABOPATOPHWA MLLH

Yarapmac ToK 3aHMupnapupa 6amapunaguran ynuyawnap

I. Mwpad Kyaga TyTUAraH mMaxcap,

1. DneKTp 3HeprracH HCTEbMONYUNAPHHHHT CcXeMacHHM FHuFu6, Tap-
MOKKA YJhaluHp ypranniu (KeTma-kKeT, napajjies Ba apanaiul yJau).

2. MarunTossieKTpHK cucTemMajard ammnepMeTp Ba BOJbLTMETPHHHI
Ty3uanwn GnnaH TaHHLLIL

3. Typau ynaw cxemanapmza, 3aHXXHDHHHC ailpuM yuacTKajnapud Ba
O6yTyH 3amd»Kup yuyH TOK Ky4H Ba KYYJAaHHIUHH VAYaLUHH Ypraxuul

4, Yarapmac Tok 3aH)KHpPH yuyH KupXropHreHT GHPHHYM Ba HMKKHH-
UM KOHYHJApHHH amaviia TeKLIHPHLL

Il. NTaGopaTopHA HWMUra TYWYHTUPULW

1., Yu namnagan Xap OUPHHHHI KapIIHJNHCHHH amnepMeTp Ba BOJbLT-
MeTp ycyau Gunau anukqam (78- pacm). Bysaa samnanapau HaBOATH
6unan ysaG, amnepMeTp Ba BOJbTMETPIaPHHHI KYpcaTHILsapH €3H6 OJH-
Haay, wy Kuiimataapun Om KoHyRH dopmynackra KyfnG xap Oup namna
_CIHPAJHHHHT KapLUMJIHCH aHHKJIaHAJH.

U;. U,, U
R1=1—11, Rnﬂ?;| Rs"n'\

2. Yuta napajsnies yJIAHT@H YYFNaHHIU JIaMMacH ChoHpaJHHHUHT yMY-

MHI Kaplusnuruin apugnam (78- pacm).

ey
St

+ —o0

—— i)

78-pacy



Om KOH}'HI; Gyiinya

)
Ryu = T.
Gy epaa | — ammepMeTPHHHT KypcaTHuln, a,
U — BONTbMETPHHHT KYPCaTHILH, 8.

JlannanapHd napananea yJamn cxemacH Oyiinua KyHujard acocwi
HHcOaTAap TeKLUHPHIaaH:

a) 3adkupaars ymymuii TOK, napajsen YJaHraH HCTebMO/I4H.Iap-
zarn Tokjapuiur ifiruppucura Tenr (KupxrodHunr [ KoHYHH):

f)'u':- !1+ L_!—i—!s.

Bepunranaap 5- Ba 6- xajBaniapian 0OJHHAAM;
6) napannes yJnaHraH HCTEBMOJYHNAPHHHT XMCOOmIl 3aHKNP Kap-
wmanrd (Rx) Kyfngarn dopmysa Ounad XuccOsaHaau:
1 1 1 1
R=R TR TR

Oy epaa

Rx = Ry:Ra Ry
- 3 Rl'R'.:'f'Ra'R:i'JrRs‘Rl .

R,, R,, Ry napuunr gniiMaTnapu 5- xKajpanjan oJHHAJL,
Janeanpaw onuurannap 63yiinua (6- xaapan) xuccOwuil KAPWIVIHK
(Rx) ymymnit gapunauk (Ryw) 6i1aH conuliTHpHAALIL.
3. KeTva-keT ynayrad Jiamnanap COHPaNMHHHI KAPIUWIEFHHW @HIK-
nau,
KeTma-keT vJaawrasja, xap Gup JaMna CHMpanMHHHT Kapuianrd OM
KOHYHH O¥iiHu1 aHHKJIaHaju:
U U U
Rx'_-"f!; R2=T=; Rs=Tﬂ;
6y epma / — 3aH:KupjarH ToK, a,
U,, Us, Uy — Xap 61p snamnajaru Ky4NaHWUIHHHT TYIUVEH, 6.
KKvunannwnapuuur 6y 1ywyBd Xxap 6up Jnamnara Hopbatn 6usiad yna-
HALNraH BOJIBTMETDP €plamMuja yJayaHalu.
Yuymuit kapumank OM KOHYHH GyiiHua aHEKJaHaLH:

R}‘M = g":

Oy epaa U — TapMOK KYYJaHmily, 6.
Jlannanapuu keTma-KeT yaaw cxemacH Gyiinua (79- pacm) Ky#muaaru
acocHil Hic6aTaAap TEKWIMPHAAIH:

a) /MamMnanap KeTMa-KeT YJIaHraHJa 3aHMKHPHHHT XHCOOMI Kapilu-
nurn (Ry) anoxpja jamnajiap KApIUHJIMKJADHHUHT HHFMHJINCHIA TEHT:

R’i =R1+R2+R3-
By xuiimatnap xapsangan onnuuG, Ryw OH/aH CONMMITHPH/IAAH;
88
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79-pacw

G) 3amxkupra Oepuaran KydmaHMul, ailpuM JaMmnanapaari KyuJauuii-
nap TywyBuHHHC finFunAnchra Tedr (Knpxroduuur Il KoHymm):

U=U1+UQ—I‘U3

B) 3amxupuapur 06apua y4yacTKanapuaa TOKHUHT MIKAOPJApH TeHr.
4. Apanaw ynawranpa (80- pacm) namna CNMPaJMHHHT  KAPLIHMIH
Ba GyTyH 3aHMKHPHMHT yMyMuii gapumanrn Om KOHYHH GyilHua aHMK-

JaHaaH:

()—®1—(n)—®"*

t —o
-—0 = s
l
80-pacm
i Uy, _ U, — Us. i
R]_"“E. R2'“ f_' RS—T;. RYH'-—!.
JI, Ba JI; namnanap napannen ynaurann yuyn U, = Uz peituw
MYMKIIH.

U,, Uy, Uz, U— Kyunauumnap BOJbLTMETP €pAaMuja yJ4aHalu,
XHCOOHH KapUMIHK KyHugard HpojajaH aHHKJaHAAH:
_ Ry R,
R"_R1+R=+R3'

By mugaop Taxpubaian oaunraH Ryy Gunan COMHIUTHPHG KYpH-

najiu.
5. Typau rtampuGanapaad oauuran R, R, R, KapLUHIHKJAPHHUHP
Gup xuJa smacjurira suTiHéop GepusichH, ByHra Typam ynawr cxemanas
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PHAa YYFAAHHW COipaauiad yTaéTrad TOKJap KaTTajMruHHHI  TeHr
smMac/uri cabab Gysau.

VTKasruujan yTraw TOK, KaTTaJHTH KIIXaTHAaH Iy TOK KYulra
NponopuHoHan Gy.nran HeeHKJHK axpaTtHb uukapaan (oynb-Jlenu Ko-
HYHH). By HCCHKAHK YTKasTHMHHHIT TeMnepaTypachHi, OitHoOapHH, YHEH
KAPUIHJINMHRK XAM OLIHpAJIH.

Kaiicy uyrnanum nampmacH cnupanujan KaTra TOK yTca, yuia CriH-
PanHHHT KapWUJAHCH Katta Oyaaju.

. HwHu Gamapydw TapTHGU

1. 78- pacmjaaru cxema HHFHJIAZH.

2. JI,, /Iy Jlg JlavnanapHu HaBOaTH GunaH Outrtajnan ynalb, amnep-
MeTp Ba BOJIbTM&TpHHHI‘ KYPCAaTHLLIADH O- KaApanra €3u0 OMHHAMIH.

3. Yuta samnanu napannen yna6, ammepMmeTp Ba BOJLTMETP Kypca-
THILNapH 6- XKajziBaara é3ub oJiHHAIH.

4. 79- pacMjiard cxema HHFHAAQH.

5. BonbT™eTp Ouaian xap Oup samnajarii Ba OyTYH TapMOKAarH
KYUYNaHHIl yJaYaHaay, BoabTMETPHMHr, LUIYHHHTJAEK, aMnepMeTPHIHT
KypcaTHuapH 7- xaieanra €3ub onuHaju.

6. 80- pacmaari cxema HuFHAaaM.

7. BonbT™eTrp €paamiaa xap Oup Jammnagaru Ba OyTyH TapMOK/laru
KyuJaanuwl yauayaju. BonbTMETPHHHT LWIYHHHLJAEK, aMIEPMETPHHHT KYP-
catuuiapy 8- XKansanra €30 OJIMHAM.

8. Xap OMp JaMnaHMHT Kapuw#aWrH, wWYHWHrgeKk, 1, 4, 6- nyHKT-
Jard cxeMaJsap Y4yH ymymeil Ba XncoOuit KapluuinKaapinu xucoOJqaLl,
HaTHXanapu 5, 6, 7, 8- xaaannapra €3u6 ONMHALH.

6- xcadsaa 6- xadsaa
?ﬂqamﬂap Kuco&mmnap_— Fanawnap l Xucofinawnap
Jlamnanap I U :
: a 8 R om U a8 l aa Ry,u ‘ R_.'.
J, l
2
‘”l
. 7- xadsan
V. mamnap XucoGnawnap
I U L | L | U | R R, Ry | Ryw | Rx
a ] ] @ 8 oM oM T om oM oM
i




&- xadsnia

¥avawnap Xucobaawnap

U Ul LJQ Ua Il 1’2 !3 Rl R-] Ra R}" Rx

e L} a 8 a a a oM oM oM oM oM

IV. HoHTpon casonnap

1. Tlapannen ynauran yuyra NamMnasuHr yMyMHil SKBHBAJeHT KapLuH-
JUCH amMnepuveTp B3 BOJBTMeTP ycynu Oyitmua Kanaa aHuKJaHanau?

2. TMapanaen ynamwia XucoOuil KapWHAMK KauJal aHKKJ/JaHagH?

3. Kupxroduuur 6HpHHYH KOHYHM KauZAai wdoaanaHaau?

4. KupxropHuHr HKKHHYH KOHYHM Kanjail 1¢opananain?

5. Kerma-keT yaamaa xucoOuit KapulmaMK KaHjah aHukjJaHaan?

6. Apanaw ynawjga XHCOOMI KapLIMAHK KaHAall aHHKIaHagH?

2- ﬂAEOPATOPHH ULLIU

Y3rapyBuaH TOK 3aHMHUPHAA KYBBATHM ynyaw Ba
BATTMETP KYPCATHWMUHUHT AHUKIHIMHK Baxonaw

l. Mwpan Kyspa TyTuaran makcap

1. AmmepmeTp, BOJABTMETP Ba BATTMETPHMHT TY3IIHIIH OWIaH Ta-
HHILHLL.

2. BarT™eTp LUKaNaCHHHHr OYJIMHMIL Napa)kKacHHH aHHKJALL.

3. ¥YarapyBuan TOK 3aH)KHPHIA KYBBATHH VJIUALIHK yPraHuwl

4. AmnepmeTp Ba BONBLTMETP €pJaMHJA BaTTMETP KYPCATHLIHHHHI
aHHKJIHrHHK Gaxosaul,

Il. NaGopaTopuA HMWKra TYWYHTUPHL

OneKTPoAMHAMHK CHMCTeMafiarH BaTTMeTP €pJaMuia y3rapyBuaH Ba
yarapMac TOK 3aHXKHPHAATH KYBBAaT VsyaHajW. Y3rapyBuaH TOK 3aH-
KHPHAA 3MeKTPOAHHAMHK BAaTTMeTp OHNAaH aKTHB KYBBAT YJlYaHa[H.
BarTtmeTp Ki'pcaTaérraH KyBBaTHH aHHMKJAIl YuYyH, BaTTMETP CTpeJIKacH
KypcaTaéTraH LUKaJAaHHHT GYJIMHMAJapH CONIHH YHHHT GYJIMHHIL Japaa-
cura kynaitupiw kepak. Omataa, xap OHMp BaTTMETPHHMHI LUKaJacHja,
KeTMa-KeT 4YJIFaM TOKHHWHI Ba M3paJJies 4yJraM KYYJaHHLIHHHHT  HOMH-
Haa KuiMaTsiap KypcaTinagu (Macanan 5 a, 220 ¢). By Oepuarannap
Oyfind4a BaTTMETP IUKAJACHHHHI OYJMHHLI JapaacH aHHK/aHajH:

—_ Ull‘lu
C=="

6y epaa Iu, Un— TOK Ba KYYNAHHWIUHHHT HOMHHAM KHiMaTnapy,
N — LUKaJaHHHT GyNHHMaNapH COHH.
BaTT™MeTp cTpe/KaCHHHHr OyPHJIMILK YHHHT KETMa-KeT Ba MnapaJies
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uyAFAMIapHAAH YTaéTran TOKAapHHHT Y3apo fiyHannmmra Coraung. Batt-
METPHU 3aHXIpra TYFPH yJaul yuyH KeTMa-KeT uYJFanHHHr Oup yuH
Ba MapajJen YyJFaMHHHT Opp yum anoxpna Genrn™  (1onaysya) Guniau
Genrunaxann. Bynap renepatop yunap jae6 atanaam. [‘enepatop yunapu
ne6 artanuwmra cabab wiykw, aWa Wy HKKana yuyHn (KHCcnmauu) rexepa-
TOpHUAT OWp KYTOMra yJaHraHza, BaTTMETP CTpeaKacHHIHr OypHinLLH
Tyipu O6ynaaw. Bapua yavaur ac6o6napu kaby, BaTTMeTpP XaM XaTo-
JIHKKa 3ra Ba Gy XaTOJHKJAp BaTTMETPHHHI KYPCAaTHUINHH, ammepmeTp
Ba BOMBTMETP KYpcaTHILJap:i OujaH COJAHLITHPHO aHHKAaHajH.

By makcaa yuyw Kysananran ammepmeTp Ba BOJLTMETPHHHT aHUK-
JIHK KJacCH, BATTMETDHHHT aHLKMHK KJACCHAH OKOPH Oy/HIUM JNO3HM,
AMnepmeTp Ba BOJILTMETPHHHT KipcaThiuiy Oyitmua XucoGnanran KyebaT
XaKHKIi KyBBaT el xabys KHJIHHAMH:

Px=U-I,
Oy epaa U Ba ] — BonbT™MeTp Ba ammepmeTp €pAammia Vvyanran Kyu-
JIAHHW XamJa TOKHHHr ypraua KeiimaTi, BaTtTmerp kipcaTmiuura Ty-
3aTHIU KMPHTHLI J1o3uM. Xap Kaufaff TeKIUMPWAraH BATTMETPHMHI HLL-
126 YMKAPHII IUAPOMTHAACH HILUMHYM EHMHMMNAIUTHPHULI YYYH, TY3aTHLL 5IPH
YH3HFHra 3ra OYJIMIUM Kepak.
Tysatum srpu yusuru Kydunaruya udopanaHazm:

o= f(P)
Oy epia o — Teckapu HIiOpa GusaH OMMHMOG, COH KHXaTAaH abcoioT
XaTO/MHKKA TeHr OyJraH TysaTumi, 6m

0=—AP = —(P—P)),

6y eppa AP — abconoT XaTonuk, ém,
P — TexmmpunaéTran BaTTMETPHMHT K DPCATHILH, /1.

AnuK ynyaumtapza aGeosiOT XaTOMMK TY3aTHIU KMPHTHLIL iiy/H GHaaH
Xucobnanau. VYJiuaHaéTraH MMKAOPHHHT XaKHKHI KHIMATHHH OJMUI
Y4VH, acOOGHHHI KYPCaTHIINra KYIUWJHMIIH KepaK OyaraH MiuKJAOpra Ty-
33THLI JeHHNaju:

Px =P + o

AcGoOHMHT HHCOMH XaTONMIH, YHHMHr aGCOMIOT XaTONHIH OWJaH V-
YaHAE€TraH MHKJAOP XakMKHA KWAMATHHHHrC HucOatura Tewr 63,6, mpo-
uentaapia wupopananamu:

- P—P
?};=_F'——x"100%. -
X

Y nuam acGOGHHMHT KeNTHPHATAH XaTCJHIH, YHHHT aGCOMOT XaTo-
JIHTH Ounan ac6e0 IuKanach HOMMHAM KHI'MATHHHHT HHMCGATHra TeHr
6ynu0, npouentaapaa udbopanaHapu:

+ AP
& YPxen = ""-P—' 10094.

H
6y epna Py — ac600 1KanacHHMHT HOMHMHAN KHIIMaTH, &m.
Hopman ww wapoutuza anmknapran sur KaTTa aceocHii KeJTHPHJI-
TaH XaTONMK acOOOHMHI aHMKJIMK KJjacCH JeHunaau. Hopman — wm
WwapoutTH — Oy arpod myxuthunr TemnepaTypach 20°C, ¢cGoGHuHT
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HOpMaJ ML X0JaTH, YHHHT SIKHHHAA (peppoMarHHT MacCaslapHHHI Ba
TAWKH MaruuT MailfOHHHUNT (epHHKHAAH TallKapu) OYIMacauruaup.

Arap acGo6ui TEKLUMPHILAA YHMHT aHHKJIMK KJAcCHHH Gaxonaur ke-
pak Oysca (macanam, peMOHTIAH CYHT), Yy XOJAA 3HC KaTTa KeJNTHpHJ-
ral XaTCJAHKNH aHHKMal, Kyinaard MHKIOpJapiaH sKHH KaTTacHHH ac-
GOOGHHHT AHMKJIHK KjnaccH yuyyn Kabyna guwianWHagu.,

FOCT 1845-59 ra kypa yauaw acGoGJapuHIHT aHHKJANK KJaccaapH
0,05, 0,1, 0,2, 0,5, 1,0, 1,5, 2,5, 4,0 ra Teunr.

1. AwHu Gamapuw TapTUOH

1. 81- pacmjaary cxema HHFHIAZIM,

2. BarTyvelp uwikajJacuuuur OYMMHHIL Aaparacl aHWuKJaHnaju,

3. R peoc1aTHHHT  KAPIUWJIHTHHI acTa-CekiH KamaiitTupa 6opu6,
BATTMCTP CT]'&C.’IKZ’IC]{ HWIKaJaHHHT 3HT KHWUYHK GS".T'IHI-I:\IE!CH]'E! SN.THETJ'IHK
Onnan xeatupunaan (10 mapraua): ammepmeTp Ba BOJBTMETPHHHT Kyp-

- R
Ay T [
\J '\uj S,

81-pacm

catiiunapy €3ub osnuuanu. Hapbatparu €3nlunapuy, 3aHMXKHPAAr#H TOKHH
peoctaT Gujan acta-cekuH kymaiiTnpn6, wkanauwnr xap 10 6y/axHMa-
cupa Oaxapunaau, Iy TapruGia BaTT™Me1p LUKaJaCHHHHT OXHPHraua
Gyaraw Gapua wuyxTasap osnnHaan. Cyurpa TamKpuOaHu TecKapu Tap-
tHGaa GaxkapuO, yuyaw HaTexcanapu 9- »kajgpasra €3u6 ONHHAAM.

9- xadean
¥ auawanap 1 XucobGnaawnap
- t1/ v P Iy U ' P’\ AP o Tii Tkea
n/n
a a am a a8 am am am %% o
1
2
3
n
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4. Tysatwm 3rpH YH3NWFH YH3HJAJ.
5. TeKlUHpHNa&TraH BaTTMETPHM KAiCH aHHKJIHE KJACCHTa KHPHTILI
MVMKHHJHIH TYFPHCHAA XyJoca YMKApHJaLi.

IV. HoHTpon caBonnap

. DneKTpoaHHaMHK CHCTeMaharH BaTTMETPHUHI TYS3IVIHIUH Ba HII-
Jall TPHHLUHNH HHMajiaH ubopart?

2. BarTveTp 1wKanacHHMHr OYJIMHMLI Japa)kacH KaHpail aHuK/Ia-
Hauu?

3. Ac6obuuur abcosroT XaTosiurd Ae6 HWMara aiTHaagun?

4. AcOGoGHuHr HHCOMEt XaTonuru Jge6 Humara aiTuaaau?

5. Ac606HHHT KenTHpHAraH XaTonurdH ae6G numara afiTunanu?

6. dnektp yavaw acGobnapunnur FOCT Gyinua Kkabysa KHIWHTAH
AHHMKJ/AHK KJacc/apuH aiiTHO OepiiHr.

7. TysaTuw 3rpH 4M3WFH HHMa?

8-JIABOPATOPUA ULLH

Y3rapyByaH TOK 3aHMHUPUAA SNEKTP SHEPTrHACH
HCTEBMONYUNAPHUHU HETMA-HET ynaw

I H'Lup,an Kyspa TyTHaraH maxcap,

1. Knpxroqmunr WKKHHUH KOHYHWHM y3rapyBuaH TOK 3aHKHPH YUYH
TaTOHK 3THINHH yPraHuuil.

2. VarapyBuaH TOK 3aHXXKMPHHHHI TVJIa KAPIUWJHLH 2, LIYHWHTJEK,
YHHHT TAlUKWI 3TYBUMJApH — aKTHB KapIUMIMK R Ba PeakTHB KaplUu-
JHK X HH aHMKJALIHH VPraHuul. -

3. 3aHXKHPHHHT TNapameTpiapH — aKTHB KaplUHJAHK R, HHILYKTHB-
MUK L Ba curuM C HH aHWKMAUIHH YDrauii.

4, 3aHXKHPHHHC nNapaMeTpiapura Kapa6 ToK Ba KYWJAHHIL TYPJH
Ga3apuil cHmKHII Gypuaksapura sra 6yauiUnHH, ocuuaorpad épramuaa
KypHO HILOHY A XCCHJ KHJHLUL

Il. laGopaTopHA UWKra TYWYHTUPULW

By wumiaa yarapynqau TOK 3aHXCHPHJA HCTEBMOJYHIADHH KeTMa-KeT
YJALUHKHHT KYHHJArd XOJJapH Ypranuniamgu:

a) Harpy3ka MKKHTa aKTHB KapluuJaukjiaH w6opat (R, Ba R, peoc-
TaTnaph);

6) akTHB Ba HHAYKTHB KapIUH/IKK — peocTaT R, Ba HHAYKTHB Fajl-
Tak L pan u6opar,

B) HAarpyska akTWB Ba CHFHM KapLUMJWIH — peocTaT R, Ba KOHIEH-
catop C nman ubopar.

3rapyBY4aH TOK 33aH)XKHDUra 371€KTP 3HEPrusick HCTEbMOJYKH/IapH
yaauranjia Om KOHYHH K‘vi"u,uarma HbonanaHaau:
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Pl e 4
z }[R=+(XL = XC}‘

6y cpna I Ba U — Tok Ba KYUNaHWUIIHHHT TabCHpHil KHAMATH.
z — 3aHIKHPHUHT TV/IA KApLUMJHLH, OM;
R — aKTHB KapLUH/HK, OAf;
X, — MHAYKTHB KAPUIN/IHK, OAf;
Xc — CHFHM KAPLUMJIHTH, OM;

I

= kb, Xo ==y

XL

6y epaa L — WHAVKTHBIIMK, 2H;
C — curnM, MKp;
o = 2m- [ — Varapyeuan TOK Oypvak yacToTacw cek !, f— Tapmokuaru
U'3rapypual TOK 4acTOTacH, 2u. DyHpai 3aHKHpHa HCTeb-
MOJI KH/JIMHAATraH aKTHB KYBRAT KYiHAarura TeHr:

P=U-I-cosp,

6y epia cosp — KYBBAT KOIPHHUHEHTH.
@ — TOK Ba Kyu/JaHHil opacuaary Gasasuii ciykum Oypuar.
YMyMan {3rapyBuaH TOK TAapMOFHMra yjanran 3JieKTP 3aHXKHPH TYp-
NM XapakTepJi napaveTpaapra sra (HHAYKTHBJIHK, CHFHM éKH aKTHB
kapinauk), v xoana (Kupxroduusr 2-goHyHHra Kypa) S3aHKUPHHHT
vuacTKaMapuiary KywIaHiuwiap TYWYBHHUHT anreGpauk HWFHHJIHCH,
{'arapmac TOK 3aH)KHpHJlary KaOu MauOaHHHT KYYJIAHWLIHCA TEeHT - 6ya-
Mall, GanKi yHpan katta OyJajpu. YsrapyByaH TOK 3aHXKHDH YyuyacTka-
Napujia Ky4Jauuul TyulyBH BeKTOPJapPHHHHT TFeOMETPHK HHFHHJMCH Tap-
MOK KyusaHuuiira Tenr Gynaju.

Ur=1-2,+1-Z,+ ..+ 12,

Kupxrop 2- KOHYHHHUHI Y3rapyBuaH TOK 3aHMHPH YYYH TaTOHK
STHARY! XYCYCHATH Lty Gunan ¢dapk Kuian. Pakat akTHB Harpyska-
sia KupxrogHHHT 2-KOHYHMHH XYALH ¥3rapmac TOK 3aHIKHPHAArH kalu
TaTOMK STHJAH. _ '

. UwHU Barmapuw TapTUOH #

1. AkTHB Kapumauknap (peocratnap) R, Ba R, mam ubopar Gjnrau
82- pacMaaru cxema HHFHJIEMIM.

9. YKUTYBUH KipcaTraH TOK KMEMATHIa 3DHIIMJIraHNaH CYyHI, Te-
THIAM VJuaw HaTwkanapu 10- xxaasanra €sinaan. Kyunaxuu U, raU,
Jap anre6pauk HWFHHIHCHHHHE, TapMOK KY4YJaHHIUH Ur ra TeHT 3KaH-
JUCHra HIOHY XOCHA KHJIHHAIM.

3. Tok Ba KyuJaHHIUHWHT OCUMJIOrPaMMacH KaJibKara KyuupHJaiH.

4, Purnnran cxemajnard 2- peocTaT HMHAYKTHB FanTak L OuhaH an-
MaILTHPHNAH.

95



ey 7 I = S s

82-pacm

5. 2- Ba 4- nynkTnapun Gaxapraugan cyur U, sa Ur Kyunaanuuuiap-

HUHT anre6panK HHFHHAMCH, TapMOK Kyuiaanuwu Ur jaH KaTTa 3KaH-
JIMCHra HIIOHY XOCHJ KHJIHHA.N,

6. HHFH.’IP&H cXeMajari HHJAYKTHE FaJITAKHH C CHFHMJIH KOHJeHca-

TOp GHAIaH aNMALLTHPHJIA/H.

7. 2- Ba 6-nyuktaapun Gawkaprauwgan cyur U, Ba Ukoy KyuJIaHHLI-

JAPHHHT aJre6paHK HUFHHJMCH, TapmoK Kyusaawuwd Ur pan katra
OKAHJIHIHIA HLIOHY XOCHJ KHJIMHAZN.

8. Tok Ba KyuJaHHIIHWHT BEKTOp jl4arpammajapi pa yuaap OuJau

€HMa-SH TerHlWJ/IH OCLM/JIOrPAMMAIapH  KYPHJIa .

9. 10-xapBanparu G6apua XucobnawiapHu GaxkapraHian CyHr, 3aH-

JKHDHHHT NapaMeTpJapHHH adHKJamra YTHAALH.

10. YarapyBuan TOK 3anxupuaa OM koHyHH Ba Kupxro HKKHHYH

KOHYHHHHHT TAaTOMK STHJHIL XYCYCHATJIAPH, LUYHHHTUEK, TOK Ba KYY-
- . NaHWLI opacHiarH ¢asapuit cu/Kkuw Gypuyarkra 3aHKup napameTprapi-
HHHT TabCHPH XaKHAa Xynoca Gepunianu.

IV, X4coGOT Tyauwra TYWYHTUPHUL

1. Tok Ba KYYJAHWIJMAPHWHT BEKTOP JAWHArpamMMaJapuHu KYPHIL.

Bapua BekTop AuHarpammanap maciuitaGla KypHJaii:

a) Harpy3Ka aKTHB KapwuauklaH ubopat 6yaraspa.

Uxtnépuit 0 Hykragasn | TOKHHMHI BeKTOPHHH KyaMmu3 (83- pacm). fna
Wy HYKTaJaH TOK BEKTOPHHHHT HiHanuum OyiuHua OHpHHYM peocTaT.

Jard KyuwiaHHll TylyBW BeKTopH U, Hu KysIMH3, YyHKH ha3aBHil CHJI-
®uw Oypyard @ = 0. U; BeKTOPHHHHT OXHPHJIAH HKKHHUHM PEOCTaTUATH

KYYJAHHL TYWYBH BeKTOpPH U, HH KysMu3. By BeKTOpJAapHHHI HHFHH-
IMCH TapMOK KYUJIAHMLUMHHHI BEKTOPHra TeHr.
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=X,

—" N/ N {_ o | _{_
[ " =53 ¢ g e = \ N = S =
P:f? 12 Uy Vor = f'pf
83- pacu 84- pacwm

06) Harpys3ka akTus Kapuwu JHK Ba MHAYKTHUBJAUK I3 H
néopat 6Varanga. Fixruépuit O nygragau (84- pacm) / TOKHHMHD
BeKTOPiH: KVitn0, sina ury HyKTadaH TOK BeKTOPHHHMHI Hynaauwu OViinua
peccTaTAari Kyvuaaniil TYmyei Bektopu U, nit Kisimus. Bepiiran samxup
yuyn Kupxroduunr MKKHHYN KOHYHHra Kypa

U=I1-R + 1z =U, 4+ U,
Oy epaa  z. — FaNTaKHIHT TyJa KapLIMJIHTH, O,
U, — Faaraxkaarn Kyuaauut TyWYBit, 6. %

Cyerpa U, pexkTopHitHC OXHPHJIAIL coaT CTeJKacH XapakaThra Tec-
kapu itfnammuna U, BekTopura Tewr pajuyc Ounan &ii 4isub, O Hyk-
Tafan sca U kyu :auummmr BeKTopura TeHr paanyc Suiad 6l 4u3H-
aaau. . Eitiapuunr kecnwray wygracinit O nykta Ba {J; BeKTOPHHHHI
oxipu Giinan OupaawTpulb, BEKTOP AHArpaMMaHi XOCHJ hu.rmms Fan-
Takdarit kyunanum U, nn aktis Us = /- R Ba UHAYKTHB | i = [-X;
TALLKI 3TVRUNJApra ampaTiui MYMKHH,

B) Harpyska akTtup Kap-
UWIHJUK Ba cHFHMAaH HOo-
paTt Gvaraunjga. Bextop nmar-
PAMMAHI KYpHUI XYAJW Harpyska
AKTIE KapWHANK Ba HWHIYKTHB-
aukaan ndopat Oyarapiaari Kabu
onnb Gopitiajii, avuyMo TOK Kyuna-
HUIINaH (a3a KHXATHAH OJJHH
Keqraim ydyH, €1 coaT cTpenka-
CHURHHUT ftVHanuuy  Oyiinua uu3-
gaau (85- pacm).

Konzaencatopaarit  KyuJaHHLI-
Hi  aktip  Kyuwianni  Ua k= 85-pacu
= [.R« Ba CHFAM _ KYy4JIaHHIUH :

Ue = I-xc nau nbGopaT TalUKHA a‘rysmmapr'a AXKpaTHI! MYMKHH. Ta-
puba Tyrpu Gamapuaranfa akTuB Kywlanuul Ua.c CHFHM  KY4JaHHLIH
Uc ra uncGatan Gunp 03 KaTTapoy OYJHIUHM Kepak.

2. CxemaHMHr napaMeTplapuHd aHukJaw |

a) Kyspat KodhpuurenTH acGoGiapHHHr KypcaTHlH Oyiiya KyiiH-
Jaru Qopmysajian aHuKJaHaJH: 5

Cosp = m.

Uc =}'Xc

7—39 97:
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r) GYTYH 3aHXKHPHUHI aKTHB KyBBaTHJAAH OyTYH 3aHXKHPHHHI aKTHB
KaplMAHCH KR HH aHHKJAll MYMKHH:

P = I’R 6yugan R = fi

3amxkup aiipiiM ydYacTKaJapHHHHI akTHB KApPUIMJIHTCH peocTaT, ram
Tak €éxi KOHACHCATOPJAPHHHT TCrHILIH KTHB KYBBaTJAapHH:! I0KOpHAA
ru ¢opaynara Kyiuw iiyad Ouaad Tonuaaau.

1) DyTyHn 3aHKUPHEHT peakTHB KapPLUHANCH X KYFMUJArura TeHr:

x=V22—R?.
€) FANTAKHMHT VIHJIYKTHBIMFH L HI QHHKJAI YUYH VHHHT HHAYK-
THE KapUULINTH X, HH Kyiiugarn qopyynagan xucoGnanafu: -

Q 5

X =w0L= }/ 2&—RE

U
, a .
Oy epia 2z — FaITaKHHHT TY/Ja KAPUMIHIH 2 = —,
Pp
R, — ranTaknuur akTaAB Kapuwiuwaury, Rp == ——
Oy epia
X X
L ) L
L= ©w 2.3 f°

¥K) KOHJIeHCATOPHHUHT cuFuait C HI aHMKJall apBajrira yxmaur 6a-
KapauG, s'bHH CHFHM KAPLUUMJIMTH Xc AHNKJIAHTAHJAH CYHI, YHHHT CH-
Fumd C aHuK/IaHa i |
L1
Xer®  xee2-m-f

OnaTna, KOHAEHCATOPHHHT aKTHB KAPLIHJIHCH YHHHI CUFHM KapLuH-
JIUCHJAH KY/Ja KHUMK, LUYHHHT YYyH

U
JCc-:Zc:%“

Ie6 xucobnaui MYMKHH.

V. HoHTpon caBonnap

1. Harpyskaudur gyiinjarsya yJaHral XoJJapi yuyH TOK Ba Kyd4-
JIAHULIHHHT BEKTOP JHAarpaMMacHHH KaHJah KypPHII MYMKHH:

a) HKKHTa peccTaT KeTMa-KeT YJaHraHja,

6) peocTaT Ba Fa/NTaK KeTma-KeT YJaHrau[a,

B) peccTaT Ba KOHJIEHCATOp KeTMa-KeT YJlaHranja.

2. dasapuit cumKul Oypyarn HHMa?

3. ByTyH 3aHXHPHHHI Ba 3aH:KHP afipuM YyuaCTKaJapHHHHT KyBBaT
Kn3bhbuuHeHTH KaHlail aHuKIaHain?

4, PeocraT, FanTak, KoHAeHcaTOp Ba OYTYH S3aHXHPHHHI aKTHB
Kaplminry Kavjai aHHKJaHaIu?
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5. UHAYKTHB Ba CUFHM peakTHB KAPUIWIHKJIAPH KauJall aHHK-
JNaHagn? = .

6. Fanraknsur MHAYKTHBANCH Ba KOHAEHCATOPHHMHI CHFHMH KaHJad
aHHK JaHa 1P ’

4-NABOPATOPUA ULLK

Yarapye4aH TOH 3aHMUPHLA SNEKTP SHEPruAacH
HCTEBMONYUNAPHHU Napannen ynatu

l. Awaan Kyspa TyTunaguraH Mmaxcap -

1. Yarapysuar Tok 3anxupaapupa Kupxred OGupnauu KOHYHUHHHT
TaTOUK STHIHII XYCYCHATJADHHH aHUKJALI.
2. ¥3rapyBuan TOK 3aHIKHPHHMHT TVaa (2), akTuB (R) Ba peakTHB
(x) KapumanKnapiti aHHKALHA Y PraH#LL,
, 3. 3amKUPHHHT napaMeTpJapi — aKTHB KAPLUM/IMK R, HHJYKTHBIHK
L Ba ciruM C HH aHHKJALUHH Yprasiiul.

Il. JlaGopaTopuva MWHra TYWYHTUPULW

Dy wuia ysrapypuad TOK 3amXKHpHIA MNapajjies yJaaluHuHr KyHu-
Jaril KypuHHIUIApy VpraHuaanu:
a) Harpyska akTHB — HHJAYKTHB Kapuuuinuxaapjgad nbopat Ofaran-
na (peoctaT R Ba MHAYKTHB Faatak L),
6) narpyska akTuB — CHFUM Kapumaurujan nbopat Gysrasga (peoc-
tat R Ba koupeucarop C),
B) Harpyska MHAYKTHB — CHFHM KApLIMJHTHAan uOopaT Oyarasja
(MHAYKTHB FanTak L Ba Koujaeucatop C).
- Xap Gup mapannen Tapruomlarv Tok OM KOHYHHFa acocaH KYHuJary
TapTHOJa aHHKAaHAMM:
a) AKTHB KapLIWJIHKJIH TAPMOKZArw TOK
U
Iy = R
Oy epra [, — peocTaT opkanu YTyBuH TOK, @;
A U — TapMOKHHHI' KYUJIAHHLIH, 6;
. R — peccTaTHHHT KapILWJINTH, O,
6) HHAYKTHB Fa/JTaKJH mpuomam TOK

i Foas W = v
R VR.%+x;€ V RE+ (@-Lp

6y epma [, —rFanTak opkaaH YTYBUH TOK, Q;
2, — FANTaKHUAT TY/a KApIUWIHTH, OAM;
R, — Fa/TaKHUHT aKTHD KAPUIWJHLH, OM;
Xp— FaNTAaKHWUHT MHAYKTHB KADIUWJIHLH, OAM;

L TS ..



L — ranTakuuur MHYKTHBJUTH, 2K,
® — Y3rapypuai ToKHMHr Oypuak uactoTacH (o = 2.7 f);
f— ysrapyBuan TOK uacToTacH, 2.

B) CHFHMJIH TapMOK/JIarH TOK ,

!c: U

] _ U
Vasd et

6y epaa [c— KnujencaTop opxaan YTYBUM TOK, @
R¢ — KOHJ@HCATOPHHHT aKTHBE KAPLIHIICH, 0A
X; — KOHJICHCATOPHIHT CHFEN KAPWHJYLCH, OAL
C — KOUJICHCATOPHHHT CHFUMY, (). )

OfaTjta. KOHACHCATOPHHAN AKTHB KAPLWILICH YHHHT CHFHM  KapilH-
ArEra nHedaTan wyia Knuuk GYUAraHn ydyH KOIJEHCATOPHVHT aKTHB:
Kapuwianria sneebra onvaca Xam Oy.anaiu.

I pXrouunr GpiHUI KOHYHEFA acoca y3rapyByan TOK 3aHIKHPH
YUVH TapMOKJaHLLL HYKTacuAard TOKJAAPHINHT TeOMeTPHK HIFMHAMCH
HOJIra TCHI, SIBHM: :

21 =0 ékn [__I I,

Oy epra ] — 3apKHPHIHT TapMOKAAHMaraH KHCMUIATH TOK quu (85
pacs). Arap SaHIKHPHIAT yuaCTKanapian (mapannies woxoGuanapuiad,

Ty ==
L= ®

86-pacm

YTaéTran TOK Ky4JApPUHHHT anreGpaik MHFHHINCHHY OJCAK, Y 3aHMKHP-
HHHI' TapMOKJIaHMaraH KHCMHJATH TOK Kyuujau katta Oymaamy, stbHu:

Ip+1>1,

Yarapysuan Tok sammupuna Kupxrod GHPHHYM KOHYHHHHHT TaTGHK
STHJIMLI XYCYCHATH WIyHJiaH nbopaT. Arap 3amkup dakat akTHB Kap-
LWHJIHKIapAad (ékH cop MHAVKTHB €Ki cop curumAzH) ubopat G6yica,
y xonza Kupxropuusr GupuHuH KOHYHH Oy 3aHKHD Y4YH Xyamn y3-
rapMac TOK 3aHXXHpHZAard KalOn TaTOHK STHIamH,

Y3arapysuaun TOK samxupHaa HCTEbMOJ KHAHHAETIAH aKTHB KYBBAT

P=U-.I.cosg,
10L



= e 8 UUIE B LS U

Oy ep)la cos@ — KyBBaT KO3(PULLIIEHTH,
(p — 3aIDKHPHUHT TapPMOKJAHMaraH KiCMMIATH TOK Guiay
KyuJaHHll opacujaru (asaeuii cumxum Gypyary,
[Tapannen woxobuanapja HCTEbMOJ KHIMHAETTAH aKTHB KYBBatJap
YUyH mynra yxmaimn udoaa éaunanu: ’

P,=U-I, (cosp, = 1),
P,=U-Ig-cosp..
Pc = U'Ic'COS[Pc,

Oy epaa Py — peocTaT HCTebMOJ KHJIAEéTraH KyBBaT, 6/
P, —rantak uCTebMOJ KHJaéTraH KyBBaT, 6/,
P. — KOHJIeHCAaTOP HCTEebMOJ KIJIAETraH KyBBaT, &ML
ByTYH 3aHMKHPHHUHI YMYMHIl aKTHB KYBBaTH, 3aHMKHD YuacTKanapH
(napanaen woxoOuanapH) KYBBaTJAPHHHUHT a,sre0pauk HHFHHAHCHIAAH
ubopar.

Ill. NaGopaTopuA UWKHU Oamapuw TapTUOH

1. AKTHB KapmMJNK Ba HHIYKTHB FaJTakiaH nOopaT Gy.aran cxema
finruniagu (86- pacw). .
KHUTYBUK KYypCaTraH TOK KHiIMAT.jiapura SpHIUHIraHWIaH CyHT,
TervllIH yauyall HaTHxKanapu ll-»kangpanra eésunanu. IR Ba [ TOKAapH
anrebpavk MHFUHIAUCHHHHT VMYMuil TOK / JaH KaTTa 3KaH/MIHra HIIOHY
XOCIVT KHJIHHALIL. '

11- xadsaa
¥ agawnap
Harpyska xapakTtepn 4 ! o
' 8 a em
peocrar
AKTHB — FaJTaK
HHIYKTHB
OyTyH 3aHKHP
peocTaTt
AKTHB— KOH/JICHCATOp
CHFHM
OyTYH 3aHKHD
FaJiTak
HuayKTHB— KOHJeHcaTop
CHUFHM
GYTYH 3aHXHD
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3. AKTHB KapiUMJIIK Ba KOHJeHcaTopjaH HOopaT G6ysraH cxeMaHu
HivFnG (87- pacn), 2- nyHKT Gaxapunanu. Lynuuruex, I, Ba I. Toknapu

anrebpanKk HUFMHIAMCHMHHHT yMyMnit Tok [ JaH KaTTa 3Kaujaurura Muioiy

XCCHJ1T KHJIHHA]JIH.
R
r@ ) [—

LN
A .
.- A Il
- CP 2 i
Vv
87-pacat

4. Fantak Ba konjencatcpiian wuGopaT O6ysran cxemanu ¥Hrno (88-
pacm), 2-nyHkT Oaxapunajiu. [, Ba lcxr TOKJapn anreGpank iiHFUHAITICH-

HHHT ymymuil Tox [ gan Katra OyauilEra MIIOHY XOCHJI KHJIHHAJM.

| 7S e
- )—
——
L
o — @ Y YNV
I-—-o
88-pacm

5. Tok Ba Ky4JaHHILTAPHHHT BEKTOpP JHarpamMmacu KypHJiaJH.

6. 12-Kaapasra ternuiid XucoOnauwiapHi OakapraHfiaH CYHI, 3aH-
JKHPHHHT MapameTpJ/iaps a2HHKJaHALH.

7. Om pa Kepxrodp GupHHYHM KOHYHJIADHHHHT y3rapyBuaH TOK 3aH-
Xupura TatoHK 3TWaHuni Ba (pazaBuii cuKml Oypyarn TYPpHCHAA XY-
Jijoca 4HKapuJsianH. ’

‘

IV. Xuco6oT Tyauw TapTubu

1. BekTop auarpaMmasapy KypHJaaam.

a) HATPy3Ka aKTHUB-HHAYKTHB Kapmuaukpaau uGo-
pat O6yaraupaa. Mxtuépuit O nyxkragau (89-pacm) xyunanuit U HHEP
BEKTOPUHH KYsAMH3., SlHA 11y HYKTaJaH Ky4Y/aHHII BeKTOPHHHMHI HyHde
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12- acadea.

XncotGnpawaap

Oy TyH 3 am EPHHNT N2 paneTpaapl

Harpyaka
cosz cosy R z x XapaKTepi

RKHCodaznran anArpasMma aan ’ ot ] oM | o l

aKkTHB —
" HUAYKTIE

aKTHB —
CHFHM

HHAYETHR —
CHENM

Faartakimnir napame rpaaps
cos: | cosy RE [ *F I N l L

sHeobGnanran | A1 DAMME T

Ko pencatopunnr napaserpaapi

cosp | coss Rxoltl Ze ‘ Xe |
1
i

A | o ‘ oA | eH

XHCOSanran |p.uarpam|amu ol ’ oar [ oM

apin 6yfinya, peoctaT opkaal YTYBYW TOK /, HMHI BEKTOPHHH KYSIMH3.
Kupxropuuur OHpHHYH KOHYHHra acocaH OGepuaraH 3aHiKup yyyH

I=1I,+T.

¥ S

1
1
|
|
1
|
1
!
|
|
I

8G-pacn
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By udomaHiur BeKTOp JAuarpamMMacHHH KYPHII YUYH TOK BeKTOPH
[, HHHT OXMPHJ[@H COAT CTpesKacH HyHaIHLIHAA (YYHKH HHIAYKTHB TOK

Kydaanuuaan (basa xuxat/iaH opKana KoJazi) )'P TOKH BEKTOpHIa TeHr

paguyc Ounan éit unsunajgu. Cyurpa O umykrajgad ymymuit TOK I uunr
BEKTOpHra TeHr paminyc Ownad @it unsunagu. Elapuusr Kecnwran

HyKTacHHM [, TOKN BekTOpHHUHT OXHpid Xamaa O uHykra OunaH Gup-
AAWTHPHO, BEKTOP AUarpamMManil XOCHJ KHJIaMH3.

Fanrak Toxm /. nu akTius TOK IRE Ba KHAYKTHB TOK I_L nan wubo-

paT Talukiwl STYBUiiapra apaTHill MYMKHH.

6) narpyska akTHB—CHFUM KapwHaurugaun ubGopar
6yarau/la, Bynia xam BeKTop AnarpaMMa Harpyska akTHB — HHIVK-
THE Kapununk Ofviranfarn Kadn gypasnamzu, ammo éitnap coaT cTped-
Kacu xapakaTi fiyHannumra Teckapu WyHaawiujda uusuaagM. YyHKH
3aH/KNpAAr CHFIM TOKHM KyuyJaHnwaan ¢asza »uxXaTlaH OJAMH KeJamH
(90- pacwm). Kennencatop Tokst [ HU aKTHB TOK g o, B3 CHFIM TOKH

-

iL JEn HoopaT  TALUKIL 3TVBUILIAPra  a:xkpatiill MYMKHH. AKTHB TOK

KO

Ryo, CHFING TOKN [c nan OupmyHY4a KHUHK Oy/aHO YHKHLIM Kepak,
KO . 3

B) Harpy3ka HHAYKTHB—CHFUM Kapwuaurugau ubo-
pat 6Varaunaa. Mxtuépuit 0 nygraaan (91- pacm) Kyuaanuur BeKTOpu
U um w¥simu3. Aua my HYKTalaH Harpyska akTHB — NHAYKTHB OyJrau
xoara onjt auarpammagan (89- pacm) onunran @, Oypuari ocTuia I
FaNTAK/laril TOK BEKTOPHHH KVSMH3, CYHrpa siHa LV HYKTaJaH Harpyska
aKTHB—CHFIIM Kapuuwinri 6yuiran xoara ong Jinarpasvazaas (90- pacm) onun-
ran (xon Oypyaru ocCTHJa KOH-
nencatopaari [ion TOK PELTOPH
Kyiinnaan. By pekTopaapHuHr
reoMeTpuK iuFnHjguc [ ymy-
MHIl TOK BekTopHra TeHE OV-
auwir kepax. I, pa [xoy TOKJAP-
HHHI uucOatsiapura kipa, ymy-
MHH TOK ha3a Kuxarjai Kyu-

NAHNIIJAH OJIUTH  KeJniiy! éKl_a //
opKaza KoanmM  MyMKHH. [ ¢
YMYMHIT TOKHM fR 4KTHB TOK Ie ,/
Ba Jp peakTuB TOKJapaaH uGo-

91-pacm

paT TALIKWJI STYBUMJIApra ax-
PaTHIL MYMIHH.
2. 3aHXKUPHBHI NapamMeTpJapy aHUKJIaHa[LH.
a) 3aHXHP yyacCTKaJMapHHHHT AaKTHB KYBBAaTHHH
aHWKJ AL
~_ Peocrar ucrebmosn KuinaéTran KyBBaT

Py=U-I,
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6y epjaa U — tapMaK KyuJaHHUIE, 6,
I, — peocTaT opka.au YTyBuM TOK, Q.
HuaykTHB FaaTak HCTEDLMO KIWIAETraH KyBBaT

P, = P—Py,

6y epia P — BaTTMeTp KYpcaTraH KYBBAT, 6/1.
KoHaencaTop HcTebMOa KHMNAETraH KyBBAT XaMm LIyHJall aHuKnaHaau

pKO“:.P'_'pR.

Arap Gapya xoanapaa kKyuaanuwn U y3rapmait Kosca, 88- pacm cxemacu-
Jaru PF Ba Pxon KYBBaTJapHHHI KHIIMATJaapH WYHAAHHRTHYA KOJadH.

Arap KyunaHuw ys3rapca, y XoJiia KYBBaT XaM KYUYJAHHLIHHHD
KBajpaTiira MpONopUHOHAaA paBHiija Varapauy.

6) Kyeeat koadpprHuues THHN aunKaamw, DyTyn 3anzxiup
YUYH KYBBaT Koa(pdruuenTH Kyiinuarn dopmyna Ounan auniiaaHa .

P
cosp = -

[Tapanaen tapMeorsap ydyH Xam KyBBaT keadduutdentH aua 1wy
dopmyna Onnad aHukAaHajld, aMMO KVBBAaT Ba TOKHUHI Xap Oup Tap-
MOK YUYVH Terpiuid guiiMaTnapi oJHHai.

BekTop amarpammanad 3aH:KUPHMHT KYBBAT KO3((HLLUEHTHHH aHHK-
Jaw yuyH Teriswau Oypuaknapuu Voyald, TPUTOHOMETPHK IKalaBajijlaH
Ccosp HKHI KIiMaTH aHukiaanaji. LUyHuHrzmek, BekTop Awarpammajad
TerHUWIH TVFPiH Oypuakay yuOypyaKHHHT KareT Ba THIOTeHY3aJapHHH
ya4ab, ynapuuur HucOaTuHK oswur MyMmkuH, Kefimaru ycya aHugpox
HaTHXKaHu Gepajii.

B) [lapameTpnapun anugaauL

1. ByTyH 3aHKHDHUHI mapameTp/api:

Tyna kapumiank

iy U
= .
AKTHB Kapliuiuk
P
R= 7.
PeakTuB KapunanK
X = ]/ 22— R?,
2. Fanraknuur napameTpaapu:
Tyna Kapuuink
g, = L
P Ip
AKTHB KapLIHIHK
PP
RF = -Tz"n
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MIHAYKTHB Kapunuiuk
2
X, =0 L = ]/ 2 g
Fanrakuuur wuykTusaur

X,
L= =sny

3. Kouaencatopuinr napameTtpaapH.

KOI‘!,IL@HC&TOP[-IHIII‘ dKTHB KApLIHJAHNCH YHHHTI CHFHM KapLIHJHCHAAH

OupMmyHYa Kuuuk OVaradim yuyH XucoOra omsHMailu.
CrFUM KapLUIJIICH

om0
s "KOH
KoHaeHCaTOPHIHE CHFHMI
1 |
C= Xer@  Xee2.m-f°

V. HoHTpon caBsonnap

1. Kupxrojp GupHHYM KOHYHWHHHI V3rapyBY4aH TOK 3aHXKHpJapura

TaTOMK 3THIHUL XyCycHsiT/apH HuMasiapiaH ubGopat?

2. ¥Varapyeuan TOK 3amupi yuvd OM KOHYHH KaHjail TaTOHK

STUIAN?

3. Fanrakuunr MuaykTHBAMrH L Ba KOHJEHCATOPHHHT CHFUMH C HH

KaHjail aHukaam MyMKHH?
4, dazapuil cumxnw aed vumara afiTunagu?®
5. KyBpat kosadpduunesTd Kaunjait anukjaHajn?

5-JABOPATOPHUA ULLIK

HKyuynaHuwnap pes3oHaHCH
. Mwpan Hy3pa TyTHAraH makcapg

1. Pesoranc xojucacH Gunan amanfa TaHMLINLL

2. Konjiencatop crFumu y3rapranfia HHAYKTHB FalTakja Ba

JeHcaTopAal KY4YJIaHHIIHHHT 5’3FEPHLHHHH TeKLINPHLI,

KOH=-

3. Kyunauumnap pe3oHaHcHAa 3aHKHPHHHT MapaMeTpJiapHHU AHHIK-

Jiall.

4, Kyunauuuinap pesoHaHcHfa HHAYKTHB FaJTaK Ba KOHJEHCATOP-

Jard KyulaHHUIHHHT TapMOK KYUYJaHHIUMJAH Heya Mapra katra Oyid-

LIHHH aHMKJALLL
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Il. NaGopaTopuA MwUra TYWYHTUPUW

KeTMa-KeT VvJaHran HHAYKTHB FanTak Ba KoHaeHcaTopjaH uGopat
3JIEKTP 3aHXKHPHHWHT PeakTHB Kapluu1MkJiapn TeHr Oysrapjart i
PeXXHUMHIa KY4YJaHHLLIAD pe3oHaHcH Jelinnanl, sbHH

=l - 5 E= 1
X, = X¢ EKH O =G

6y epra o — V3rapypuaH TOK Oypuak uacToTacH, cex™ ', y
©=2-7f ra Teur.
f — y3rapyBuaH TOK uacToTacH, au;
L — FanTakHWHT HHAYKTHBJIWCH, 2H;
C — KOHJeHCATOPHHMHI CHFUMH, (.
.Pe3sonancaa:
2 a) 3aHMKEPHHHT TY/a KAPLUIMAKCH YHUHT AKTHE KapILHJAArura TeHP
yaaau

2
Zpea = ]/Rq—[— w-L — DC) = R,
6) 3aHKHPHUHI KYBBAT KO3 DPHUHEHTH Oupra TeHr GyJjaju

=1,

COSPpea =
Zpea

B) 3aHXKHDAArH TOK SHI KaTTa KuilMaTtra sra GyJazn
U U
Ipea= =R_; 2> zpes =R,

Zpea

1") PeaKTHB Kyu4JiaHHILLIap }','faapo TeHr 6?.}13,}1]‘1
UL = Uc,

amMMo peakTHB Kyunawuut Up HosMra TeHr
Up=U, —U:.=0,

1) samxupra OepuiraH KyuJaHHIl ¢akaT aKTWB KyWIaHHIIHHHP
TyuryBura capg Oynanu

=.1/U§ +U§ =Ua= Ipea'R-

Jlemak, KyunaHuiLnap pe30OHaHCHJA aKTHB, HHAYKTHB Ba CHFHM
KaplIHIuKIapuaal ubopaT OyJraH sJeKTp 3aHKHPH (aKAT aKTHB Kap-
WJIHKJIH 3aHXKHpra VXmanau.

Kyunauumiiap pesoHancnja peakTHB KyusMaHHUI Hojra TeHr OyJ-
raijia XaM, HHAYKTHB Ba CHFHM KYUYJAHHILUJADHHHHT Xap OWpH asjoXu-
Ja Honra TeHr OyJiMacanry, sibHM 3aHXKupra OepusraH KydJaHHIUra
HucOaTaH OMPMYHuYa KaTTa KuiiMaTjiapra sra GyJIHIUH MYMKHH,

By Xonnu xyitnparn ndopanan kypca Gyjajmu:

mL

£

U
ULnjpca.xL=? . L_.._U
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R nunr KMuvk pa X, HAQr KaTTa guiiMatTaapuia, Kywianum U pa

yura Tenr 6Yyvirap Kyunapuw Ue 3amxnpra Gepuaran KyujanHuigau
Gup Heua Yyn mapra karra Gyamuu MyMkHH, Kyunannumap pesownancu-
Ja TapMOKJAH HCTEBLMOJ KIUHHAJUFAH PEAKTHB KYBBaT HOJAMA TEHr
Oyanam: .

Q :QL'_Q‘-‘:O-

UyHKH, HHAYKTYB FAJITAK Ba KOHJICHCATOPHHHT DPEAKTHB KyBBaTJapit
¥3apo TeHr; Tyna KYBBAT 3Ca aKTIHE KYBBAaTra TeHT:

S=VP+Q@=P.

Jevar, Kyuiapuinap pesoHancuia HHAYKITHB FaaTak Ba KOHJEHCa-
TOpP Opaciiia PeaxTHE IUEPriisl anMalliHyBH coaup OYnaad, ammo Tap-
MOK B2 HILIVKTIB rajTak &Kit TapMOK Ba KOIlJEHcaTop opacpaa 3ca
SHEPrisl  anvawimyss 103 Oepmaiiiu Ba wy cababin cosp =1 Gy-
nan.

[Cyuaammmn pesonancn y naiino Gyviranm Kypnama yuyH XaBduiu,
C4YHKD I0KOpuja aiiTharaiingeK, xyuaiauini Onp newa yH mapra opriO
KeTHULl MyMKaH, Arap MabjayM curumra sra Gyaran kadedb JHHlsICHTE
OGupCH annapaTHMHC HHAYKTHB Faatart (Macanas, Tpawcdopmatop 4y.J-
Fami) vaanca, wysaail xon coaup Oyt MyYMKHH.,

AMMO TOXHHKAHMHT KN coXanapila KYYJaHHLI pe30HAaHCHIAH KeHr
¢olifasamnoria (Macanad,  pajiioTexnrxaia  (uabTpaap cndarnaa
Ba X. K.)

I1l. HwHW BGamapuw TapTubH

1. 92- pacmpaari cxema finFnaa.

2. KonjeucatopiapHuHr CHFHMIHX KeTMa-KeT 2 MKk¢h HaH, peso--
HaHcra siKuH- oOnactaapaa 1 ak¢gp jam y3rapta Gopub, acGobmapuuir
Kypcatuum 13-kaasanra €3u6 omiHaam.

()
L
‘ (Al | A~
j b U R L
_o ---_—:—_.-..—-—¢I
—o o-ERT—
5 92-pacum
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13- xcadsan

¥ asawanap
PYSTY c | 1 | U Ur | Uc
angh ‘ a | a a ]

3. U, U Ba I napuunr C ra GOFNHKIHK rpacbl-m.na.pu KYpIviajiu,
4, Tpaduk Gyinya pe3oHaAHC MOMEHTH aHHKJAHAIH.

5. KyunaHHunap pe3oHaHCHJA 3aHXKHPHUHI TapaMeTpJapuHH XUs
co6nab, yHiHr HaTHXKanapu 14-:kajganra é3unamu.

’
_ . 14- scadsan
Ipadusnapaan I XucobGaawanap
c |ve |ue | L | R '
Ug Uc
. U U
MNP 8 8 2H oM

6. PesonaHc MOMEHT:I y4yH BeKTOp Juarpamma KypHJajau.

IV. XucobGoT Ty3uwl TapTUbH

a) PesoHaHc mWapTH yuyH BEKTOp AHarpaMmma KypH
nanu (93-pacu). Uxtuépnit 0 wykTagan [ TOKMHMHT BEKTOPHHH KYsi-
Mu3. flHa wy uyxTanan Oy BekTopra mapajyen Kuaub (yctma-ycT Ki-
nu6) HHAYKTHB FaNTakfard akTuB KydnaHuwt Ua, = [pey+ R HUMHT TYILYe

BUra Tenr 6y.araH, TapMoK KyusaaHuwM U HHHC BEeKTOpH yTKasHJaald.
Cynrpa 90° ra KonyeyaH Oypuak OCTHIA KOHJEHCATOPAArH Ky4/aHHII
Tywyen BekTopu Uc Kyiimnaauw. UuaykTus rantakpaarn xydnanuw U g

FanTakaard axkTue Ua, Ba uMHAYKTHB U o Kyunauuiuuwiap TYLIYBHHHHP
reOMeTPHK [iHFMHJMCHra TeHr Gyamui kepak, Cynrpa U .p  BEKTOpHs
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HHHT OXHMPHJ@H IOKOPHra MepneHmuky- ¢4 fF =~~~
asip  unKapH6, ama Wy neprneHaunKkyasnp- Ur
ra 0 uyxkranan Ttypu0 U BekTopura
Tewr paanyc Gunan @&t uusnann. D.u:
Ba U BEKTCPJIapUHHHE oXuphiapu-n Oup-
JALUTHPYBUH KEeCcua KyWJaulHIHT HH-
aykties Tywysn U, ra tenr Gynaan. By
BekTopHH O wuygTara Kyuupub, nactra g .
BETOD YRIATA Tysup ®/  UlUar=IRe
fiynantapunrania y Uc BekTopira TeHr

6yan0 uHKMLI Kepak.

6) [padpuxnap Kypuaajm.
Up=h(C). Uc=[(C) Ba I =[4(C)
GOFJAaHVILINAPHIINT  3TPil  MH3HFHHH  Oup
rpabukaa wisiu Kepak, Tok [ makcu-
Masg  KifiMaTira 2puiliras HykKTa  Kyu-
JaHulil pe3oHaHcura TYFpH Kenaan, Tok 93-pacx

I makcinvan Kuilvartra 3spuiiral HVKTa-

JdaH opAHHaTa VKHra napanien TYFpH YH3MK YyTKasunca, Oy TyFpu
YH3NK Kyunaaunw pesonancura Up, Uc Ba C napHuur KuHMaTHHH

aHHKJIOBYH HYKTa/Japlla TErMLLIM 3rPH un3ukiapun xecuG yraam. Ipa-
cpmc,uan onunran Kuiimatnapuu 14-»kaneanra é€simagu.

I

Up ¥

V. HoHTpon casonnap

1. Kanaail snekTp 3aHKupaapija KyuJaHHLI pe30HaHCH CORHP GyJik-
LM MYMKHH?

2. Kyunanuiu pe3oHancit Xociy OVIHIMHHHE LUIAPTAapd  KauAaaii?

3. DneKTp 3aHXKHpHJArH KYYJ4HHLI pe30OHaHCHAA Kauzaail Xoxuca-
Jap Kysatunagu? .

4. Kyunannumnap pesonancy numa Owaan Xapgumi?

5. Kyunaumuuwnap pesoHaHCHAa TOK B2 KYYJAHULLGAPHHHT BEKTOp
JMarpaMMacH Kaujai Kypuiaju?

6. Kanpait Mugnopnapuu ysrap‘rum OusaH Ky4JaHuwl pe3oHaHCH-
ra 3pHLIMIL MYMKHH?

6- JABOPATOPHUA ULLIA

Toxnap pesoHaHcH
- L HwpaH Kyéga TYTUATAH MaKcag,

1. Toknap pe3oHaHcH XojucacH OuNaH amanuil TaHHIUMIIL
2. KonaeHcaTopHHHr CHFHMH Y3rapranja, GyTyH 3aHKHpAa Ba 3aH-
JKHPHHHP yyacTKasapHJa TOKHHHT y3rapulliMHH TeKLUHPHIL,
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3. Toknap pe3oHaHcH GOILIAHHLI MOMEHTHHH aHAKJALLL
4, Toknap pe3OHAHCH MOMEHTHJAA 3aHXKUPHUHT {TKA3yBYaHJHNHHH
aHuKsiaul, ’

3 Il. NaGopaTopHA HIIKra TYWYHTUPHUL

IMapannen ynawras HHAYKTHB FasiTak Ba KOHJICHCaTopaaH wuGopat
3JIEKTP 3aHXKHPHHIHI PeakTHB VTiasyBuanwankaapn Tenr Ofaranaaru
HUI peXKHMMra TOKJAp pe3oHaHcil Aeiunand, sibHH:

bl.. o bc.
Fa.rrraxmmr peakTnB j"'n(a3yaqarmuru

X X
L
T N % T
ZF RF+ XL
KonzaeHcaTOPHHHr peakTia VTKa3yBHauauri (arap KOHJAeHcaTOPHHHT
KHUHK aKTHB KapLUKHIWry Xucobra osnHmaca)
. bc = (‘)‘C
6y epma x, = ©+ L — FANTaKHENT WHAYKTHE KapULLIBCH, 0.1
ZF—FEJ'ITﬂKHHI{F T‘S’.ﬂa KapLapmird, oM,
Rp — FanTakpuur akTiB Kapuiuiir, oA,
L — FanTaKHRHT NMHAYKTHBIARTH, 2H;
C — KOHIEHCATOPHHHT CHFIIMH, ),
® = 2.7-f — yarapysuan Tokuuur Gypuak uacToTacl, cex”
f — Tapmokaarn yarapyeuaH TOKHUHT YacTOTACH.
Toknap pesonancHja kyHuaara xoamncanap KysaTwa1iait
a) 3aHJKHDHHHT TyJa VTKa3yBYaHnury Y, yHHUr axkTHB VTKasys-
YaHJIHTH g ra TeHr Gynann, .
6) 3amXHPHHHT KYBBAaT KO3(h(HUHEeHTH cos ¢ Oupra TeHr
£ —1
2 Ypl'_‘:! ’
B) 33H)XHPHHHT TAapMOKJaHMaraH KHCMHJAri TOK
I = U‘ Ypea =U- g
. 3PFT KHYHK KHilMaTtra sra 6ynann. TOKHMHI UHAYKTHE IL Ba curFuMH Ic

TALIKKJ 3TYBYHJIApH y3apo TeHr Oyaanr. By kyfimparu udozanan Ky-
pHHAH: )

COS Ppea =

b =0by U:b =U-b, avun I =1
r) WYHHHIIEK, PeakTHB KyBoatiaap Q, Ba Q. ¥3apo TeHr
I1_=IC; U'IL‘__*“U'[C' ABHH QL=QC'

IeMaK, 3aHKHPHHHT YMyMHi! KICMHJA peakTHB KyBBaT OVyJmaiini,
TyJia KyBBAaT 3Ca aKTHUB KyBBATra TeHr Gynaju:

: S=VP+@Q—QF=P.

PeakTuB KyBpaT Ba peakTWB TOK (pakaT L; C KoHTypniaa OymiamH.
i UyHKH 3aHXXHDHMHT TapMOKJAHMarad KICMHIATH TOK KY4YH, TOK./1ap
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pe3oHaHCHIA 9HM KHMYMK KHiiMaTra ara. Y3rapmac akTHB KVBBATAQ, HH-
AYKTHB FA/ITAK Ba KOHJEHCATOPHHHI HCTEDMOJ KHJIAETraH aKkTHE KYB-
BaTH amajjia woara TeHr. By Xoaucazaw, amanjia 3JeKTP SHeprsicH-
HH 3JeKTP CTaHUHANAPJAAH HCTebMONYKIAPra Yy3aTHLLA, y3aTI'H4 CHM-
Japiari 3Heprusl HCpPoprapuu/MKJIapiHH  KamaiTupuuiga  Qoiiaana-
Hunajay. bysaan Talikapy, TOKJap Pe30HAHCH XOAMCACHIAH 3JEKTpO-
TeXHuKajaa snekTp (uabTpnapu Taiiépsiauiia, pajinoTexHiKaja TeGpaHHLil
KOHTYpJaapH oJinuiia Ba Oowka coxanapia doiljanannniagiu,

. HwHu BGamapuw TapTUGH

1. 94- pacmnary cxema HuFIIAIM.
2. Konpencarop C HHHT CHFHMMHH VY3rapTupuG, TOKNAp pe30HAHCH
Golanuil MOMEHTH aHuKnaHalH. KOHJeHCaTOPNapHIHT CHFUMIHH KeT-

94- paca

Ma-KeT 2 MK¢h Jaw, pe3oHaHCra siKiH oﬁnacmapﬁa (derapanappa) 1 mxg
lan yarapra Gopub, ac6oOnapHuHr KypcaTuwin 15-2KajgBanra €3umafu,

15- sicadsaa

: B ' BekTop
g ¥ nuaurnap arpamma-
8 Ran
(=]
E " C v Lk ‘ In . | Ton ‘ Loy
& p
- Mugh e a ! a I a !
1
2
3

I n .
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3. Konpencatop curmwu ysrapranga I, Ie B3 Io TOKnapuumr js-
rapuwi rpadure Kypunaau, ['padukaan KonAeHCATOPJIAPHIHL  CHFHMHHH
Ba pe30HAHC MOMEHTHAAarH TOKJapHH anuKnat, OJMHraHJAdpHH 16- sxan-
BaJra €swniamu.

- 16- xcadsan
" Tpapuwxnapaan l Xucobnawanap
MK a a a L/om 1/ om

4, BexkTop AnarpamMMmasapH Kypuaianu:

a) TOKJap Pe30OHaHCH MOMEHTH Y4YYH,

6) 15-xaneanra OnHoaH [c TOKHHHMHT Typau KHAMaTIapu Y4yH
YMYMH BeKTOp Auarpamma.

5. TokJap pe30HaHCH MOMEHTHAArH YTKa3yBYIHJHKHH aHHKJab,
yJia paHHr KhiiMaTh 16-KaaBanra ésunanwy.

IV. Xuco6oT Ty3uw TapTuGu

1. T'padwknap Kypinaau.
=hH(C)s Ile=/(C) I.=/[;(C) Gornanumnap Oup rpapnkia
Kypunaau. Tok [ HHHT MiHHMan KHAMaTH TOKJap Pe30HAHCH MOMEH"

3 THra MOC Kehajau. By Tok akTHB ToK 6Y-
X Jagn, AbHH [,= [a. Pesonanc MOMeHTH-
f Jlary  TOKJapHuHr Kuiimatu 16-3KajpBanra

Ll - €3inaau.

2. Tok Ba KyuJaHHLIIAPHWHT BeKTOP
; JuarpaMmaziapi Ky pHaami.
Pe - v a) TOKJ1ap Pe30HaHCH MOMEHTH YUYH.
Io~1 Mxtuépuit 0 nykranan (95- paem) Kyd-
nanuil U HHHT BEeKTOPH TOPH30HTAN Ky-
fimnann. AHa Wy HYKTaJlan Ky4JaHill BeK-
TOPHHHHT HyHanuiuK Gyitnya TOK BeKTOpH [
A KyHHIaay, YUYHKH Pe30HAHCHA yJap opacH-
Jarn a3oBHit CHIKMLI Oypuary HoJra TeHr.
- 95- pacum KupxropuHar GHpHHYH KOHYHHra acocaH:

||

I=Te 4+ Tc.
LLIYHUHT yuyH BeKTOp NMarpaMMaHHHT GYHJAaH KEWHHTH KyPHJIHLIN
- Kyitnaars Taptubaa onuG OGopuaaau. 0 HYKTaJlaH WHAYKTHB FajTak

TOKM [p HIIHT BeKTOPHra TeHr pajuyc Guna éit 4yusnG» / TOKH BeKTOpH-
HHHT OXMPHJ@H 3Ca, /c TOKUHHHT BEKTOPHra TeHr pafuyc GuJaH éit ynusu-
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nanu. Eénapuusr Kecuwran HyKTacHHH / TOKH BeKTOPHHHHT GOLUM Pa
oxupH Gunan OupJawThpuil Kepak. Tok Ic munr BekTOpHHH 0 HyKTara
Kyunpu6, FanTak ToKH /g HH 3ca, aMajja yMyMHil tok I ra Tenr Gyarau
aKTHUB TOk [, ra Ba NHAYKTHB TOX I ra axpaTHianu. AHa Iy BeKTop
‘IMarpamMmajaH FaJTaKHHHT  KYBBAT KO3(D(HUHEHTH COS @ HH aHHKJAIU
MYMKHH.

6) Koaran qunannumap YUyH.

Mxtuépuit 0 nykragan (96-pacM) kKyumauuin U HUHT BEKTOPH ro-
pisonTan gyiunaan, Cyurpa appairu amarpammaziad (95- pacm) mabaym
Gynran @p Oypuarn ocTHAA FaATak TOKH [ HHHI B2KTOPH KViiHJaju.
Fantak TOKH BEKTOPHHHHI OXH-
punan 15-kanBanjan onunran /e
TOKMHHHT BEKTOPH  VTKa3iLIaaH.
By Toksapuunr reomeTpux HHFHH-
JHCH, 3aHXKNPHEHT TapMOKJaHMa-
rai KHCMBAarn TOKHHHT — KufiMa-
TuHI Oepaaw.

B) KyBBaT KoaprinnenT4 cos ¢
AHHKJIaHAH.

3aHKHPHIHT  TAPMOKJIAHMAaraH
KHCMHJArH KY4JaHWII BeKTCpH Ou-
JaH TOK BEKTCPH opacuparn Gyp-
uakid Ynual, TAPMOKHUHI KYEBAT
KO3((HUHEHTH COS P HHM aHHKJALL
MyMkHH. KyBBaT KoaphbHuHeHTH
COS® HH 3aHMKHPHUHI TAPMOKJaHMa- 96- pacwm
raH KHCMIJIJarH TOKHHHI @aKTHB Talll-

KHJI 3TYBYHCHHM, Tysa Tok [ ra Gyanwl iiynm GunaH XaM aHHKJAL MyM-
kuH, Kefimnrn ycyn aHugpog HaTHXauu Gepaju.

r) YTKasyBYaHJAMKJAD aHHKJaHaJH.

FanTakHuHT WHAYKTHB yTKa3yBYaHIUIH

b =Y sing,,

' | % .
6y epaa Y = —— FaJITaKHUHT TYJa §TKA3YBIaHINTH,
: F

Zp — FANTAKHUHT T4 KapLIHJINCY,
Ug U
T T
6y KHAMATJApHH YpHHra Kyiub, HWHAYKTHB §TKa3yBYAHIMK YUYH Xi-
_coﬁ.nam hopMyJIacliHK OJ1aMH3:
e
KougeHcatopnapHuur CHFIM YTKa3yBUaH/IUTH

I
bom

15



V. HouTpon casonnap

1. Kanpmait sneKTp 3amKMpHaa ToOKJap pe30HaHCH coaup Gyumniiy
MYMKHH? _

2. ToKNap Pe30OHaHCH XNCH] OVJIMIUHHHHT IuapT.apH Kauaaii? i

3. DneKTp 3aHKHpHAarH TOKJAp Ppe30HAaHcHAa Kanaail Xoaucanap .
Ky3aTHnaau?

4. Toknap pe3soHaHcn OGOLUNAHWIL MOMEHTHHH Trpacukaa Kanaai
aHHKAaUl MYMKHH?

5. Toknap pe3oHaHCH MOMEHTH Y4yH BEKTOP JHarpanMaHH Kaujai
KYPHUI MYMKHH? * “

6. Bektop awarpammafaH KyBBaT KOS(pHLUHEHTIIHH KaHAal aHuk-
Jall MYMKEH? )

7. Toknap pe3nHaHCH XoAucacHaaH Kaepaapaa doiijianannsiann?

8. Toknap pesoHancipa I, = /. neda wmapra / jan dapy guiaau?

7-NABOPATOPHA MLLUK

McTtebmonuunap tonays cxemapa ynavraHaa yd gasanu
y3rapyB4aH TOK 3aHMWUPHUHU TEHKLIWPHLL

. MwpaH K¥spa TyTuaraH makcap

1. DneKTp SHepruscH HCTEbMONUMIAPH IOJIAY3 CXeMada YJaHTaHAa
yu pasamin 3aHKUDHHHT TYPJAH peKuMAapHiari MUIHHK §pranuur:

a) TeKMC aKTHB Harpy3ka YuyH, .

6) HOTEKHC aKTHB Harpyska yuyH,

B) HOTEKHC aKTHB Harpyskaja HeiiTpaa CuM y3wjraH XoJ y4yH.

2. ®a3a Ba NMHHA KYWYIAHHIITADHHHM Vayauwdu ypraHuml Ba yJjap
opackaari HMCOaTHH amanjla TeKIIHPHIL.

{I. NaGopaTopua MWUra TYWYHTUPHLW

DMeKTP SHEPrusCH KCTebMOUNIApH 6apua (pasalapHHUHT OXNPLH yd-
Japu x, Y, 8 nap O6utra ymvmuii HOaL HyKrara yJsadca, Oy yJaul 1o0J-
Ay3 cxemaja yqam geb6 arananu. -

[enepatop &xku ncTebmosnuu dasacuHugr Goul Ba OXHPrH YuJiapH
OpacHjard KyuyJaHulra ekm xap Oup JHHMA CcHMH OWJaH HeHTpasn
CHM OpacHiard Kyunasuira ¢asa xyunanuumm gedunagn. Yaap U,, Uy,

U éku U, ne6 Genrmnanamu. Mcranran MKKH JIHHHS CHMH EKH HKKE

(ha3a Oow yuJapu OpacHAATH KY4JIAHWILra JIMHHS KydsiaHuLIE JedHauo,
yaap U,y Uy, Ugy €ku Ua ne6 Genrunananm.

Jluuus cuMnapupaH YTYBUM TOK JIMHMS TOKH Ae6 aranajw, yJap
- ! O Iy, I éu I pe6 Gearnnasan, :
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HcTebMonunpuHr éKH reHepaTOpHUHT (ha3anapujaH yTyBUH TOK (ha-
3a Toku ne6 aranaam, ymap [,, Iy, I, ¢éku [, ne6 Gearnnananuu.

Bapua ¢asanapuunr 3.10. K. Ky4laHHIWIH €EKH TOKJIAPH KaTTa/lHrH
JKHXaTAaH TeHr GyauG, asa xuxatugaH Oup-Oupnapura uucGataH
120° cumkuran Oynca, OyHjail cucTtema 3.10.K., KY4JaHNII ¢KH TOK-
JIADHHHT  CHMMETPHK chcTeMmach jae0 aranaau. OAeKTp 3Heprisci Mc-
TebMCAYHIAPHHHHT Oapua rhasanapuiari KapluHjankaap ysapo TeHr Oy.-
ranjari yu (asanu 3auxKHPHHHT HII PEXKHMHMIA TEKHC HArpyska JAeiu-

JaaH.
Yiulby nadopaToprsi HIIWIA BJIEKTP SHEPrHsICH ICTEbMONYUIAPH CH-

daTiaa  yyPJAHMLI  JlaMnacH Ba CHMJM peocTat yaaHajau. Metebmonun-
Jap 1077y3 cXemMaja yJaaHrasja JiiHMs Ba (asa TOKJIapH y3apo TeHr,
ABHH

AKTEB Harpys¥aja TOK Ba Kyunawuur Oup xun c¢asaga Gyaranu
yuyH, yJapuuur Bektopsaapu Oup iiynanuwga Gynand.

Hcerenmonurnap 1on1y3 cxemajaa yaauub, yyana ¢asana TeKHC Har-
py3ka Gyaranuia, (asa TOKJapH y3apo TeHr Gy.iamM, S'bHH

Iy=1Iy=1.

lynenrjek, (asa xkyunaHumiapu
Uy=Us=Ug -

6ynnb, a3a muxatugan Onp-6upura uncbatan 120° ra cumkuran
6ysianu. : '
JIMHHST KyuynaeHUIIM KaTTadHCH KHXaTHAAQH (asa KydIaHHIUHJAH

)3 wmapra KaTTa, AbHH
UJ’I — ]/3— U(p
Ba ha3a Kyunanuumyan 30° ra y3agm.

‘Hcrebmosunnap 1onay3 cXemaja ysnaHranaa JHHHS Ba (asa KydJsa-
Huuapy Kyfigaarn uucbatna Gornanran Oyaanu,

B.F\B __-.E;A_UB’
asc “Us_dc’
Uep =0, —0, .

Hcrebmonuniap 10/1y3 cXeMajia yiannG, yyana $pasafia TeKHC Harpys-
Ka Oysranja welTpan cumjarn ToK [, Hoara TeHr OynajH, SABHH

_IA +7;_., +70=70 =0,
RtV



HctesMonuiinap neiiTpan cuMmi 104y3 cxemana yianuO (TYpT ChM-
7 cucTema) (asanapaa HOTeKHC Harpyska Oyaranjia, HeliTpas CHM/IaH
TOK VTail, SAbHU:

& !0_;'—LU. b

AMMO HCTEBMOMUHJIAPHHHT (pa3anapujari KydJauuil —y3rapmaiin.

Arap ¢asanappa warpyska HoTekuc Oyaranja wHefiTpan cHMm y3uica,

¢a3a TokJapH WyHAal Yy3rapajMKy, YJapHUHT [HFHHINCH HOJra TeHT

6yanb Takcumaanaau. HaTwxkapa gasanapiars KyuianuluwiapHuHr K-

mMatyaapH Typanda G6ynaad. Kapumnurn kKuyuk 6yand, narpyskacu Kym

. Gyaran ¢asaHHHr Kywmaunwi kamaiinG, Gowka (asanapiarit KydJaduil
HOMHHaJ (ha3a KydJaHHWHAAH OPTHO KeTam.

Il. HwHU Gamapuw TapTUGH

1. 97- pacmaaru cxema HHFHJIAIH.

2. PyGunbuukHu ynarawpgad cyur, xap Oup ¢asara napGati OuiaH
YJlaHaIiraH aMnepMeTPHHHT KypcaTuuld Gyiiuua, peocTaTjapHuHr Eép-
JaMuJa y4ana ¢asaja Tekuc Harpyska ypuaTraami Xap Oup (hazaHuur

TOKH, KYUJAHIUIK Ba KyBBaTIHH Vauanaau. Heiitpan civaa TOKHMHP
HYKJIUCHHA TeKIUpuiaay. Harpyskauvur ymymuil KyBBaTH aHHKJaRAI:

Pyy=Pp+ Py + P..

3. Typan namnanapuu ynam Ba peocTaT KAPWIMIHKJAPHHI V3rapTH-
pHm iiynn Ounan yuana (asaja HOTEKMC Harpyska XOCHI KHJHHAIH,
siHa yIIa KaTTanukaap yigasanu. Hefitpaa cMMAard TOKHMHT KaTTanms
TH YyAgananu,
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Uc

17- acadean

ug

XicoGaaunap
AB| Upc | Uca
Ua

| Pc | Pym| U

| *e

lo | Ux | Us | Uc | Uar| Upc| Yca| Pa

Vavaunap

a , a I a I ] , a , [ I a | am 1 am I am I amt

Harpyaka
Ty paapit
Tekne
Horexne
Heiitpan
CHM V3uJrad

-4, 3-nyHKTAAarH Harpyska-
HHHF KaTTa/iraHd  yarapTvac-
Jlad, HeilTpan cuMHE y3ub sina
yuia KaTTanukaap yauaunaim,

5. Bapua yusuaur natipkana-
pu 17-xaasanra €3wniaim.

6. Harpysikauusur Gapua xoJ-
JIapH YuyH, JHHHA Ba (a3a Kyuy-
JAHHLLTAPY  Xamia TOKJapHIHT
BEKTOp JArarpammanapH KypHJsa-
a4, 17-kaapanja kypcaThiarat
KaTTanukaap XucoOsaHaum.

7. Baxkapuaran nabopaTtopist
numy 6yitnya XyJoca yukapmiaiu:

a) HCTebMOJYHNap 10J11y3
cxemala ynauranjaa ¢asa Ba au-
HISl KYUYJaHHLIapHUHT HHCOaTH
KaHzaail?

6) ucTebMOJMUMHIAD  10J4Yy3
cxemajaa ynauub, Harpyska (a-
sanapaa HoTekyc Oysranna Heit- -
Tpaji CHMHIHI TabCHPH KaHAaiiP

VI. Bexrtop jaHarpammaapu
KypHaaam.

a) TekHc warpyska OyJjrau-

na (98- pacm)

98- .pﬂCM

Mxtuépuit 0 wnygragan U,
Up, Uc Eektopnapuun  Oup-
Gupnapura uucbatan 120° nan
OGypuak ocTupa Kyiuo, ¢asa
KYUYJaHHILIADH BEKTOPJAPHHHHD
IOJIly3 CXeMacHHH oJamu3. Pa-
3a  Ky4/JaHHLLJIapH BeKTopJa-
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puHnHr  oxupaapun  Grpaawrnpud U ., Uge, U, BEKTOPNAPHIAH TY-

3HATAF, JHHESL KYUNaHjinapi BeKTOpJAapHHUHT  YuOypuardui XOCuJa
KHIaMu3,

TokapHHHT EeKTep AHarpaMMacHHH KYPHIL YUyH Vina HyKTaza
¢asa xyunaHMIA2PH BeKTOpAapuHHKr fiyHaauwm 6yiinua /,, [y, o Tok-
JAPHHHHT BCKTQPAApHHII YH3aMH3. S

Tox.napHuHr reoMeTpuk Hitenu e annkaanagw: /- I'p+7c =Io =0

6) notekiic Harpy3ka (99- pacm). By Harpyska yuyH BeKTOP JiHarpam-
M&HI! KYpHUl, Harpvaka Tekuc OVaramaarn kaGu OGaxapiiamin. AMMO
HEHTPaa CHMAArn TOK Hojara TeHr 6y.amailjli, sibHH

?A + ?ls 'J-‘Tjrc?”=

Heifitpan cumaaru TtoxHm rpapuk yeyaaa a”uKaad, asmnepverp OH-
JIAH §AYaraHjaard KMAMATH GWaH CoMMUITHPHO KYpHaaiLi.

I

Ie

Usc
99. pﬁcm 100- pacm

.

B) HOTEK!HC HArpyskaiaa Hedtpan cum ysuirau (100- pacm). By Xos-

pa (asa Kyunauuwuwiapi opacuaars asa civpki Gypuarn 1207 ra
TeHr Gy.Mail, TOKAAPHHHI TEOMETPHK IHFHHIHCH HOJIra TeHr.

Ty +T,+T1.=0.

Hemax, €t yusvr ycysau OWIAH Y4 HYKTA OPKadH TOKJAPHWHT Yyu-
OypyaruHd Kypuil MYMKHH. KyusiaHulll BeKTOp JuHarpamMMaiapHHH Ky-

pill VuyH uxthépwit 0 uvkragau [,, I, /. TOK BekTopnapura napaf-
nen pasuwpa U,, Uy, Uc ¢a3a Ky4JaHHILIAPHHAHT BEKTOPJIaPHHH MH-
3aMH3.

®a3a KYUNaHHILIAPH BEKTOPNAPHHHHT OXHPJAPHHH OHPAUITHPHO
JIMHHSL KYUWIAHRLUIADH ReKTOPNAPHHMHT yuOypuArHHP XOCHJ KHJIaMu3,
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V. HoHTpon casonnap

1. Kaujait ynawra ionays cxemaja yJaaul fefiunagu?

2. YOnpys cxemajsa yJsaurauja JHHHMSI KyuJdanuiud (asa KydJaHHe
WMJaaH Heua maprta karta Oymanu?

3. Arap xap Oup ¢asa cHmsapumard Toknap Mabaym Gyaca, Hefit-
pasl CHMJArH TOKHIIHT KaTTaJHCHHH KaHMal aHuKalW MyMKHH?

4. HefiTpan cHMHHHI pOAH HHMaza? _

5. Xap Oup ¢pasara HapOaTit OwiaH ynaHaluran BaTTMETPHHUHT Kyp-
catuin OViivya y4 dasaiv 3aHKHUPHHHT KYBBAaTH KaHJal aHHKJaHAAu?

8- TABOPATOPHUA ULLIH

UctebmonunnapHu yubypuyak cxemaja ynaraHga ydy dasanu
yarapyB4aH TOK SaHMUPUHU TEHLMUPHULL

I. Mwpan kyspa TyTuarad makcap

DIeKTP Ineprusici KeTebMoiunnapn yubypuak CcXeMaja ysianraxna
y4 asa’n 3avXKNPHHHT TYPIH PeKHMJApAarid HIUHHK YpraHui:

a) TeKHC aKTHB HArpyska Y4yH,

0) HOTeKNC aKTHB HAarpyska yuyH,

B) HCTEDLMONUHAAPHUHT OHP hasacH amKpaTHJAraHna,

I') HCTeDVOJYHJIAPHHHT MKKH (asacH akpaTHiaraHjia,

1) JIUHUST cHMJIapHaaH OupH y3Haranaa.

2. ®asza pa JKHEA TOKNAPHHH V/YalUHM yPraHull Ba amajna ynap
opacHaard HucOaTHK Ter LUMPHLL,

Il. JlaGopaTopWA MWMKra TYWYHTUPUL

DneKTp 3IHEPruAcH HcTebMOMUHCH OHPUHUM (DA3aCHHHMHT  OXHPHUHH
HKKHHUE (asacuuiur 6ornannuiud OHnad, HKKHHYH (DAa3ACHHHHT OXHpH-
HH y4uHuM (pasacuuuur Gownanviuy Ouiad, yYHHYH (asaCHHHHT OXHPH-
HH OupuHum  dasacunynr Gowmanuiun  OGuaad  ynanuwmkra  yuOypuak
cxema ynawl jne6 aranauw. By Xonja 3JeKTpP 3HepPrusici HCTEDMOJIYH-
Jlapy HerTpan CHMCH3 JIHHHSI KYUJAHHLWIHCGA OUPHKTHPHJIALM.

Yubypuak cxemaja ynaHrasja JHHHS Kyunanuws ¢asa Kyunaawi-
LIMra TeHr, SIbHU

Un = Uq;.

Teknc Harpyska Ba CHMMETPHK KYUYJ@HHI CHCTEMAacHAa JIMHHA
Toku (hasa Tokuaan }/3 Mapra KatTa, AbHH

Texnc uarpyskaza ¢asa ea aunus Tokaapu y3apo 120° ra cuiku-
ran 6ynaj, aMMO JIMHHSL TOKJIapH (a3a JKHXaTHAaH (pasa TOKJapiijaH
30° ra opkana xonamH.
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Hotexiic Harpyskaaa ¢asa Ba JmHHS TOKJ4pH opacujaarn HucGar
yarapajau, sibHH

Ias=V/ 31y,

Aanvio Oy XoA4a JIHHESL TOKJAapuHHHr Gup-Gripura wucbatan hasapuil
cunmuur 120° ra tenr smac. IDNeKTP IHEPrHsACH HCTEBLMOJIYIIADHIHHD
GHp GKH MKKH (pa3acn a)KpaTHArawna, TerHiuau (pasafnapHuHr TOKI HOJ-
ra TeHr Gynaau. :

JInana cumaapu  y3unrapga yuOypyak cxema TapMoKJaHras Oup
(asann 3amxupra aivianaad. Dywaail 3anwdppaa y3narad cim OuaaH
GorK OYJIraH 3JeKTP SHeprusicH HCTebMOJYMIADHHHHT HKKHTA (hasacH
KeT™Ma-KeT YyJsiaHu0, yuuHyH (asa OnsaH napaJJien Kouiral cumJiap opa-
CHIArH JIMHMS KYYJaHHUIKra YJaHalu.

Knpxropunur GHpHHYN KOHYHMra acccaH (pasa Ba JIMHESI TOKJapH
opacujary HucOaT Kyviinaaru BekTop Mojasap OunaH Genrujiasapi:

f.q = I—AB g [ca.
Tn == jr_Hc ‘“TAB.
!C = ICA — Iy

By naGopaTopusi HiUMAa 3MEKTP SHEPrHsacH HCTebMOAYImapu cuda-
THAA Xap OMp (ba3ara YyFNaHHMUI JiaMOacH Ba KAPLUMJIHK pPeocTaTapH,
AbHH aKTHBR Harpyska yJaHanu.

. Hwuu Gamapuw TapTUbH

1. 101- pacmMna kypcaTuaran cxema iHFMJIaIH.

2. PyOGunbHHKHH VNaraiiad cyHr, amnepmetpuu xap Oup ¢asara
HaBbaTi OunaH ynalb, peocTaT épiamuia yuyana ¢asaja TeKWC Harpys-
Ka XOCHN KuJaMud, Xap Oup ¢asasars auunsa Ba ¢dasa ToKaapH, Kyu-
JIaHWII Ba KYBBAT VJ4aHAM.

3. DJIEKTP SHEPrHsICH HCTebMOJUMAapHHUHT Oup pasacuuu a)<patd
(pasamaru GupHKTHPYBUM CHMHE OaKO), KYUJaHWIl TabCHpHIA KoJrat
MKKH (Da3ajard 3/eKTP SHEPruscH HCTEBLMOMYWIAPHHUHEI Yila KaTTa-
JIMKJ1api  JiuaHaju.

4, DNeKTp 3HEPrHsiCH HCTEebMOAYHJIADHHHHT HKKH (pa3acHHM arkpa-
THO (MKKH (pa3amard GUPUKTHPYBYH CHMHM oanl), KyuJaHHul TabCHPH-
Aa Koaran Oup asajary yia KaTTasnHKJgap yuadadanu.

5. JluHus cumuapuaad GUpHHKH Y3uG (NUHMS cHMuAard OHPHKTHPYB-
YH CHMHH OJMO) KYUJAHHLI TabCHPHAA KOJraH HMKKH JIHIHA CHMHIArH
3aIDKHPHUHT Vla KaTTaNHKJapu VuaHaiu. '

6. Ynauran Jamnanap COHHHH Ba PCOCTAT KAPLIWJIHTHHH Y3rapTHIL
iy OMNaH HOTEKHC Harpyska XOCHJI KHJIHHIO, siHa Ylia KaTTaJukjap
Va4aHanu.

7. Bapua yn4amn Hatwxanapu 18-kapsaira é3usaj.
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8. Bapua Typ wmarpyska
VUYH OJIMHFAH HaTHXazap
6yitnua / Ba U napHuHT BeK-
TOp JMarpammaliapy Yn3uaanu
Ba 18- xKajBasja KypcaTuirat
KaTtainukJjap xucobGaaHanu.

9. JlaGopaTtopusi Hiun Gy-
fitya xyJsoca uukKapuaaau.

a) Mcrenmonuunap yubyp-
yaxk cxemaja yJaHranaa TeKuc
Ba HOTCKHC Harpyskaja (pasa
Xamja JutHHA TOoKJap!l opacH-
naru HucOaTt Kawuaii?

6) arap OuponTa JHHHA
CHMJIApPHJAri  CaKJIAruy KYi-
ca €KH JUHHA CHMH Y3HJCa,
3JEeKTP SHEPrusicH HCTebMOJ-
yunapuiarn ¢asa KydJaaHH-

WK Kaujail yarapaau? 102- paca
BekTop  amarpammanapu
yu3uaanH.

a) Tekuc wuarpyska (102-pacm). KHDPXTODHIHT HKKIHUH KOHYHHra
Kg’pa yqﬁypqa}( KOHTYpHAar{ KYUJaHHUIJIAPHHHT FCOMETPHK HHFHHIHCH

HOJTA TeHr; YyHKH yuGypuak KOHTYPAA 3.10.K. MaHOGan #yK
U,+Uzg+U;.=0.
IemaK, TaxpuOajan OJMHraH HaTiKajnap Oyinua uusuarad ¢asa

KYUYJIAHHULIADWHHHT BEKTOPH JAOMMO EMHK, TeHr TOMOHJH yuGypuak
Tawkua stagd. By yuOypuakiaa

UA = UAB
UB = Unc
Uc =Y cAs

Cyurpa Teruuuiu (asa Ky4iaHWILIApH BekTOpH GolunfaH, pasa TOKJapu
BEeKTOPHHH KYHHII Kepak
Inpg=1Inc=1

Harpyska aktus O6VyJraHu yuyH TOK BeKTopsapH, (asa KyuJaHHLI-
JIAPWHHHT BeKTOp HyHaAJHIIK OHJaH yCTMA-yCT TYyLUajH.

Byuu Tywyutupum yayH, Kupxropuunr | Konyrura acocad Ty3ui-.
TaH TOKJADHHHT TreoMeTpHK HHcOATHra Kypa JIHHHS TOK/IAPHHHHI BeK-
&6p muarpammacu Kypisiaf¥. YHH BEeKTOp JAMarpamMma KYpHLI KyJjai
6yscuH yuyH Ky#uaardua €3uLI MYMKHH:

IA=!AB+(—]CA)'
Iy =TIy + (— Ip)
Ie = I, +(_' !BC)‘
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[Mynpatt  Kuaub, JHHHA TOK-
JIADMHHHT  BEKTOPJIZPHHH  KYPHLI
yuyH (asa TOKJIapi BeKTOpJapHHH
reoMeTpuk Ky  kepak. Dy
ndonanapia MaHgui wHwopasad da-
3a TOKJAPHHHHT BEKTOpH, Teriill-
A myc6at  (asamaru  TOKJap
BEKTOPHra KaTTajJuri KHXaTHAAH
TeHr Oynub, liyHanuum 6yiiuya
KapaMa-KapLuHnp.

6) woTekuc Harpyska (103-
pacm).

By Xon yuyH BekTOp Amarpam-
Ma KYpHLI TeKHC Harpyska Y4yH
Kypuarauiek Oaxkapeaub, ¢akar
(a3a Ba JIHHHA TOKJAPHHHHI Kart-
TAIHKJAApPH Typanya OyJaiH.

B) OHp ¢dasanu amparuw (104-
pacm).

Zp=Lgp
104- pacm

Macanan, A dasann axparranna, 6y ¢asamarn Tok
Ing =0

* 6ynanu. BekTop AWarpaMMaHH KypHill aBBajirH XOJJIApJATHIEK Gaxcas
punub, Gakat JHHHA TOKJAPHHHHT BeKTOpJapH KyWHaard HucOart/aps
DaH aHWKNAaHAQH:

TA Ok (_FCA) =iy,
U-B 2 Tnc'{‘ 0 7Hc‘
‘Tc= _CA'I"(_‘ ‘Tac)-
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r) ukku (pasaun axcpatuir (105- pacwm).
Macanau A pa B (asanapuun axcpatrasia, Oy ¢asanapgaru Tok

IJ\B=0’ ‘rec= 0.

AMMO JIMHHSI TOKJIADHHWHT BeKTOpJapH KyHupaard udojanapian aHuk-
JlaHajH. :

!A=O+(—!c.=\)=_ CA
Is=0
?C=TCA

L) gauunsg cumuau y3uwr (106-pacwm).
B nuHus cuMdA y3uarawja, yu asanu 3aHMKHPHHHT KY4JIaHHUII Tab-
CHpHJA KoJaraH cumjap opacuaaru ¢akar OHTTa JIMHHA KYUJaHHIUY

105- pacm 10G- pacm

(U.,) caknanapy. By BekTop Xam BeKTOD auarpammara, Gapya aBBaJiri

BEKTOP AMarpaMmanapja yusuiranujiek OGaxkapuaaau. By Xxonm MKk ¢a-
3aHH a)Kpatrapjarura yxwab, cuMsap opacHra HKKHTa napasjJjes Loxo6-
yauunr (AB Ba BC asanapu xama Ketma-KetT Gupuktupuaran CA da-
3ack) yJiaHrausuri Guiad Qapk Kuaagn. XyAau HEKH (asaHu axpar-
ranziary KaOW, JiMHHSI CHMH y3wirawja XaMm Oup ¢asanu y3rapysuaH
TOK 3aH)KHPHHU ONaMH3., B JIMHHSI CHMH YSHJraHja, yHJarh TOK HOJ/ra
TEHT, ABHH

© IB =0,

IOkopuparu Gepuaran TyLUIyHTHPHILIAPAATH (hasa Ba JMHMS TOKJAPH
opacuaard HHcOaTHH aHHKJIOBYH HoAanapjiaH, KYHMAArHHH KYpCaTHLU
MYMKHH .

Iy Sl fc' g = Ine
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Harpyska akTteB Gy/aranu yuyH
TAB= I_Bc’ fc.v iy =t _Ic:

TOKNAPHHHT BEKTOPHHH, BEKTOP AMarpammazia Kyunauuuml BekTopu Ug,
HHHI [iyHanauln 6yHHYa KYfHul Kepak.

V. HouTtpon casonnap

1. Kangai ynaw yubypuak cxemaja yJnaui jed atanajiq?
© 2. Hcrepmoaunnap yubypuyak cxemaga yaanuO, pasanapia cHmMeT-
PUK Harpy3ka XOCHJ KHJHHIAHJa, JuHHA Ba (asa KywiauiuliapH, Luy-
HHHIEK, JHHHsL Ba ¢asa TOKJapH opacujuard Hiclat Kawuait Oynamu?

3. JIMHHS TOKHM BEKTOp AHarpamMmyaja Kaujail aukkaaxain?

4, Y4 ¢asanu 3aHAKHPHHHT KYBBATH KaHJail aHux/aHajin?

9- TABOPATOPHUA ULLK .

HoHpeHcaTopnap éppamupa KyBsaT HOI(MEHUUHUEHTUHU
OWHPHLL

" I. HwpaH Ky3pa TyTUAraH maxcap,

1. DneKTp 3HeprusicH HCTebMOJUMIAPHra Mapasen yJaHradH KOHIEH-
caTopsap CHFHMHHH Yy3raptull Hyan OHAaH KyBBaT KO3(D(HUHEHTHHHHT
y3rapRIUHHH TeKLIKPHLL

2. KysBar koadduunentn Gapra sKuH Oyaranja XonjeHcaTop.ap
CHFUMEHH aHHK/IaLL,

3. KyBBaT Ko3dHiUHeHTH y3rapraHuja JHHHAAArH KyBBAaT HCpod-
TapuYHJINIHHE aHMKJauL,

-4, KyBBaT Ko3(pHUHEHTH y3rapradjia HMCTebMOJYHJAPHUHT KHCMJa-
PHJa KYYJAHHIHHHT Y3rapylUHHH aHHKJAL,

Il. laGopaToOpHUA HWHKra TYWYHTUPULI

1. Kyesar koapduuueHTH KyHuaaru cdopmyna Ounan aHikgaHaui:

I
COSP = 51
6y epaa P, — HCTEbMOJYHHHHT KYBBATH, 6/1;
U, — HCTEBMOMYHHHHT KHCMaNapHaard Ky4JaHHL, 6,
I — nunusparn 10K, 4.

Hctermonuunapuuir KyBBaTH Yyarapmac Oyaranja, cosg y3rapca,
HCTebMOJYHJIAPHHHT KHCMAJIapH/lafH KY4/aHHII Ba Y3aTriy JIHHHAJNACH
KYBBAaT MCPOMrapuHHKIApH XaM yarapaxu. Bynpaait GVvauwmra cabal,.
HCTEbMOJIUHHHHT KYBBATH y3rapMaca, YHHHT COSQ CHHHHT TYpPJH KHil-
MaT/iapHAia JIHHHSL TOKHHHHT XaM TypJ/u4a OYJIHLIHAMD.
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JIMHHS AarH TOKHHAr KaTTaqaurd KyAujars nhojga 6uIan aHHKIaHaH:
P I

Uq-cosp

by dopyynagan kypuunb TYpnOaHKH, cos@ Kamaiiran capi JIHHHAJATH

TOKHHHI KaTTaauri opra Oopajn. byuaa, ysaTtkuy aumisjiard KyBBAT

HCporapui/iry oprajn, sbHu:

AP = )”'Rn:PI-‘Pgn

Oy epaa Ri— CUMIAPHHHT KAPILIHINCH, 04
P, — manbajan HCTeDMO KILIHHAjMran KyBBaT (AuuHua Goui-
JaHHIHJAary KVeBarT), 6m.
cosp Hunr Kavaimur Ondan JHENAJATH  KYWIaHHUD  HCPO(prapuHAHru
opra GopnG, HCTCDLMOIUIHHHT KHCMATAPHAArH KYUJAHHLL KaMasiii, SbHH

U: — Ul‘—‘AU; AU:—-'UL_‘UQ,

Oy epaa U, — annuga OoummaupiLnpare Kyunauuu, 8.

by nabopartopisi HuUniary cxema 3MeKTpP SHEPrHACH Y3aTHUI JHHHSA-
cHHH akc 3TTHpajui. Hetebmoawn ciudatipa kapumaurn Zg G6yarad uu-
JAVKTHB faqartak o.qudrad. Fantak narpy3ka xapakteput OGyiinua, cawoat
TAPMOK1apija acociii HeTebMOaun XHcoOaHran 371eKTp ABHraTeslJIapHH
ake 3TTHPAM. Y3aTrHy JHHEAHMUT KAPLWHAHCH nyJaT §3akAH FaNTaK-
HHHED Kapuwiuris Za Tap2una Oepuiras.

“JABETaTeIap HCTEBMOJ  KHJNAANFAH DPeakTHB TOK KaTTta G6yaraHu
YYVH, CaHOAT TapMOKJapnja cosq kiunk Oyusaju. Yun ABuratesnapra
napaigies KOHjJercatopaap yaaur {ivan Oujan olmpHiIau.

Ywoéy neGopatopist nunj@a XeM WwyHAail KUanHaau. Amanna, HKTH-
Co/iHil nyKTan nasapjad, cosgp = 0,9--0,95 6yaranu MabKy.I.

I, MwHu Bamapuw TapTUOHU

1. 107-pacmaaru cxema HHFHIANH.
2. Konpencatopaap axpatnaranya (C=0), sauxupuu ynab, ac6o6-
JApHHHT KypeaTnumnit 15-xkajxsanra €3naajuyi. [lepekaiouatens /T nuur

Rpea. . w
DA S
AV ZEN B B A
|
| !
) O, ® O 7
S 7
Lol 0
A
N ?ﬂ L :;!:
17 2 1 L
. Ap. S
107-pacu
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€pAamMujia JHHUA OGoumjard KyesaT P (l-XonaT) Ba JuiHH§ OXHBPHIArH
KyBBaT P, (2-xonat) HH {nuaHanm.

. KonziencaTopnap ynauwranfian cy'HI yJapHHHT CHFHUMHHH y3rapTH-
pu6, ac6oGnapuuHr Kypcatuiuuun 19- wanpanra ésunaan.  Poctaaln
peoctaTh Rpoc €plaMuaa Jiuus GOWLAard Kyunauuiing V3raptupmac-
JiaH, KOHJIeHCATCcpniap CHFHMHHH VaraptupuG yuouamuu Onp neua mapTa
VYTKa3HIa iu.

19-cadsaa

¥ avawnap l Xucobaawnap

: c|u.|u.|;\JF\fc\P.|P,[s]a.c-]w

o [ o | o Lo | | Jww [om | oo
I
2
n

HactaBBan JIHHHSJArH TOK Kamas Gopu6, cyHrpa oprta OGoLujiaiid.
Bolunanumaa KoujeHcaTopiapHHHT CHFUMHHM 2 MKg0 JaH y3rapTHPHLI
Kepak. MHHUMan TOKKa Teruuwi¥ Oyarai CHFHM MHK1OPHHH TYFPH
aHUKJIAll Y4YyH, MHHHMaN TOK Yerapaiapufia KomjIeHCaTopjiap CHFUMHHH
1 MK BaH y3rapTHpHaaH.

4. MuHMMan TOKHHM aHWKJaHaJH.

JIHHHAHHHT MHHHMaJ TOKWJA cosp GHpra TeHr.

5. Bapyp 6ysran xucoGnauuiap Gax<apuaaim.

I'=F, (C); cosp =, (C); AP = fy(cosp); Up = [o(cosg)

GOFNAHHILNAPHUHT TpacdiikaapH KypHaaiH.

OxHprii WKKH GOFNaHWIUHMHT TpaduKAapHHH Kypuina I(OOPI[HH&T&
Gomuaan ropu3oHTan YK Gyfinuya cos@ HHHT HOML KMIIMATIADHHH 3Mac,
6anku C=O0O na onuHran MuHEMan guilMatnap Ky#uaan.

6. Tok Ba KyYNaHHIUNAPHHHI BEKTOP AVArPaMManapu KYpHJaau.

7. JIaGopaTtopus M GyiiHua XyJoca uHKapH/Jaiu.

a) JHHHSAHUHT HIUH YUYH CCSP KaHAal TabCHP KHJIAAH, SIBHH JH-
HHAIArH KYBBaT BA KyuYJaHuiu ucpodrapyu/iikiapd Kasjai yarapaiu
(naGopaTopusi HUIKAAH OJIHHFAH COH KHiIMATJIapHH KYpcaTHil),

6) KyBBaT Koa(uuuenTH Onpra TeHr G6yarawja, CHFHM KHHMaTy
HHMara TeHr?

IV. Tok Ba Kyu/JaHHILJIADHUHT BEKTOp AUAarpamMmasap KYpHJaiH.
# a) KonaeHcaTopsap axparuarasga (C=O0).
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Uxtuépuit O nykTanas Kyuwiannw BekTopu U, HH IOKODHra BepTH-
KaJ Kydunaad. FanTakuuur akTHB TOKH IFa = J..cOsp Ba PeaKTHB TOKH
IF.p = I -sing xucobnanagu. AkTHB ToK O HYKTajaH IOKOPHra BepTH-
Kan Ky#unaau, yyHKH Yy Kyunawuir Ounan 6up asa liynanummaanup.
PeakThp TOK BekTOpPHHH 3Ca COAT CTPENKACHHMHT [iyHanumu Gyiiuua
90° Oypuak ocTuad KViiuaaiW, yyHKH Oy TOK HHIYKTHB TOK OYJuG,
Kyunauuwaan ¢asa O6yiimuya 90° ra opkama konapu. By ToksapHuHr
reOMeTPHK {IMFHHANCH JHHHA TOKH / ra TeHr O6yau6, ywlby xonma 3sca
FanTak TOKH TF ra tenr. Tok Ba Kyusnanuil opacuaarit asaBHil CHJI-
®uw Oypuarn ¢ 6Vnaau (108- pacm).

6) kounencatopnap ynaa rauga (C s O).

Agpanrn xonnarn kabn O HyKkTajau Kyunaeuw BexTopu U, Ba Fan-
TaK TOKHHHHT BEKTOPH .7,, yu3aunaau. CyHrpa coaT crpeskacH iiyHanu-

wura Teckapi kuinb, 90° Gypuak ocTHAa KCHAEHCATOp TOKH [¢ 4M3H-

A& A
__________ E=T 7
al I
! I
: I
' {
' ?
' i
% { [
| ! L3
| [
0 = >l se
ber Iep

108- pacm 109- pacx:

JajH, YYHKH CHFHM TOKH KYYJauMlukjau ¢asa xyunauniun ¢asa Gyiiu-
ya 90° ra y3aysuanaup. JIuuus Toku /, FanTak TOKM /. Ba CHFHM TOKH
Ic BEKTOpNIADHHHHT TCOMETPHK HHFMHAHCHra Tewr (V3rapyBYaH TOK 3aH-
xupu yuyH Kupxropuuur Gupunun KoHynu). ToK Ba Kyusauuw opa-
cuiard ¢asapuil CHKHIU Oypuard (¢ HOJra TeHr €KH Hoara SIKHH GY-
nanu (109-pacm).

V. HoHTpon casonnap

1. KyBear kostbduuUreHTH HHMa YYYH MYXHM HKTHCOAMIl KYpcaTKH

XucobnaHaau?
2. KysBaT Kos(pHuHEHTH CaHOAT TapMoKsiapuia 6 pra TeHr Gyuiu-

IOIH MYMKHHMH?
v
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3. KysBaT KO3ppHUHEHTHHN KaHJail OLINPHIL MYMKHH?
4, Kyepat KoahduuuenTn Gupra Tenr OVuiramaa, Kowmjericatopnaap-
HHHI CHFHMH KaHfail aHHKJaHapH?

10- NJABOPATOPHA HULLIH

Bup ¢asanM MHAYHUMOH CUBTYUHHHU TEHKLIMPHUL

. MwpaH Kyspga TyTUaraH makcapg

. Bup ¢dasanu yarapysuaH TOK HHAYKLHOH CUETUHCHHIIHL Ty3MjIH-
L Ba HIDJAL MPHHUMMH OHJIaH TaHMILLL.
2. Bup (asanu MHAVKUHOH CUBTUMKHM TeKIUNPHILHU OGazKapuii.

[I. NNaGopaTopHA UWKUra TYWYHTUPULW

VarapyBuan TCK 3aWKHPIApHAA 3JeKTP IHEPrusicHHH  XHcoliau

YUYH HHAVKUHOH cyétunknap kVaasanuaann. CuéTyHKHN TCKLIPHLIAAH
MaKcan, YHHHT 6yrynurtudox [daenat craugapru (FOCT 6570 — 60)
HHHr Tajal Ba IUApPTJapHHH KOHHKTHPHLI EKH  KONHKTHPMACJHTHH
anngyauanp. FOCT 6570-60 HUHr TeXHHK WapTaapH Kylinaarpuya:
T a) KyBBaT Koaq)(pmmemu cos = 1 O6ynHO, HOMHHAA KY4JAHHII Ba
YacTOTafla CUETYHK KYPCATHUIMHHUHT HHCOMIl XaToO/MrH, aHliKJIHK KJaccH
1,0 6yaran cyéruukyap yuys, Tok HomuHagaupan 10 nau 1509 raua
10Kopu Gyaranza + 19 nan Ba anukauk kaacci 2,0) GYsrad CYETYHK-
nap yuyH, Tok Homuuanupan 10 paw 2009, raua 1okopn Oyarannaa
+2%, naH OpTMacauru Kepak. AHHKJAHMK Kaaccn 2,5 6yuaran cyéTyHKJap
yuyn +2,59%.

6) cosp == 1 6ynrasaa CYETUHKHUNT CE3rHPJIHIH —- AHHKJNK KJAAcCH
1,0 Ba 2,0 Gyaran cuéruukaap yuyw, Harpyska HOMMH2J1ra HucbaTau
0,5% Jnan Ba aHMK/MK KjaccH 2,5 cuérumknapu yuyw 19 Aan oprHO
KeTMarauuja CYéTUHK JIHMCKHM TYXTOBCH3 aillaHHUIM Kepak.

B) CUéTYHKHHHI KeTMa-KeT uysFamMuaa TOK OViMail, Ky4JaHHUl HO-
MHuHagura Hucbatad 80 — 1109 TawKua 3Trasfa CUYBTYMKHHHE JHCKH
Tysa OHp MaprajaH opTHK aifinauMacaurd kepax. CYETYHKHHHT HHCOMH
XaToNHMIH Ky#iuaard Qopmyna OHIaH aHUKJIaHAAH:

y=2—C. 1009,

Cx
6y epna C.— CYCTYUMKHHHI HOMHHAMN JOMMHICH, SBHH JHCK OGHpP MapTa
alnaHrasfa, caHall MeXaHH3MH XHcoOra oJraH 3JeKTpP SHEPrusiCHIiHHT
MHKJIOPH. OfaTaa, CYETYUMKHHHT NAacnCPTHAA, CUSTUHKHHHI Y3aTHLL COHH,
A'bHH OBP KH/IOBATT-COAT SHCPrHsl AMCKHHUNI Heua MapTa adjauuiinra
TEHT 3KaHJHrH Kypcatuaanu, Macanaw; «l xem-coam — A puck aitna-
HHWKY. Y XoJja

10003600 [ em-coam
Cu == A [ aia ]’
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6y eppa A — cuérunknunr ysatnin coun (MacnopTAaH OJMHAAM).
Cx — CUBTYMKHUHL XaKHKHA JOUMHIACH, ABHH CUSTYHK  JAHCKH
Gup mMapra ailnaduiig y4yd KeTran BaKT HYHAA CYCTYHK
OpPKaNH yTran 3JCKTP 3HEePrHACHHHHI XAKHKHI MHKI0pPA

(ncTemmosiun capdaiaran sHepriis)

U.I-t
n

C;g:

6y epaa n — JUICKHUNE [ BaKT HUMAArd alilanduuiap COHH.
CuUGTUnRHIHC Ce3rIPJIFHHN aHHKJAIU VYyH, HOMHHAJA KYUNaHHLIAA

CUCTUHKHNBT JANCKY ailiana Oowwnaiiauran papamaga Kuumk /., Har-
py3ka Vpuatid, yuu gyitujaru cdopyvyna 6unan xucobnanaau.

g = !n}:‘ . 100%

. HwHu Gamapuw TapTUGHU

1. 110-pacmpary CUSTUMKHH TCKILUHPHII CXEMacH HHFHJIAJH.
2. Jlanmanin Harpyska peocTtaT €piaMia, HOMMHAJ TOK ypHATIIIHG,

CYUETUHKHH 15 MHHYT JaBoMuAa KH3THPHIIAH.

110- pacm

3. TMacnop1aa Gepunrannapn GyHuYA CUETUWKHMHT HOMHHA JOHMILIT-
CHHH XHCc002a0, onmirad kui'Matnap 20-Kaapasara G3mJ1ajiH.



20- adsan

¥ avaunup Xucobnauinap

s 1T I T I a1 1o |a ] =

% | a | ¢ | am | cex | %
1| | |
2 | I
3
4 |
g | |

4, Cu€TYHKHH HOMHHAJM TOKAa KH3IHpraHaas cyur, / BaKT HUHAa
JHCKHHHT aHNawuiIap coHH 7 XucoOsaHaad. JIMCKHHHr  ailaHHLIap
COHM KyilMJarh Tap3ga xucoOnanaiu. Juckparn Gesaru naiigo GyJiHILK
GHJ1aH Ky3aTYBUH CEKYHIOMEepPHH IOpPru3ub, aijaHHiiap COHHHH CaHai
GownafgH, «Hosb» (amMmo «Oup» memaciau), «OHp», «HKKH» Ba X0Kaso.
JIMCKHHHT afJlaHKLUINap COHMHM XHCOOMALIHH, CeKYHAOMep CTPesKacH
MYJXKANNaHraH BaKTra sIKMHJAWCYHYA JABOM STTHPHUJAJH (EKH aBBaJljaH
GepW/raH NHCKHHHI alaaHMIWAap conu XucoGaanrynuya). Kysatysun,
OyTYH aiilaHMILIaD COHHra SIKHHPOK XHCOOG/1a6, CceKyHIOMepHH TyXTa-
Tajiu.

S 5. 3aHKup KucMaslapHjard KyusJaHHLWHM aBTOTpaHchopmaTop €paa-
MHJla HOMHHAN yw1a6 Typub, TOK nomuHanura HucGaran 75, 50, 25
Ba 109 NapHH TalWKW1 3Trasja TaKpMOAHH TOKHHHL Xap Gup Kuiima-
TH ydyyH 2 Maptajan Kalitapub, MKKH XHCOOHHHI ypTaya apupMeTHK
KUAMAaTH onuHagu. Taxpubanuur HaTHKanapu 20- »Kajsanra €3usajiu.

6. CYETYHKHHMHI CEe3THPJMIMHH aHHKJALLL

BYyHHHr YYyH cXemajary ammepMeTpHH oJiH6, ypHHra yauaur uera-
pacu | a raya Gysaran ammepmeTpHH yJaiu Jio3uM. ABTOTpaHcdopmaTop
€praMHla HOMHHA/ KYYMaHHLIUK YpHATHO, siamnand peocTtaTaa (poctiail
peocTaTH GusiaH GOFAHK Gyaran samnanu Koaaupu6) Gapua samnanapH
YuupHG CUETUMKHHHI JHCKH ACTa-CeKHH (TYXTOBCHM3) aiinana Gouwiaryh-
ra Kajap PeoCTaTHHHT KAapUWWuWrd KaMafiTupunianu. AHa wy MOMEHTAd
amnepmeTp Gyituua [ ;, HH aHUKNAO, CUETYMKHHHI CE3THPJHCH © HH
XHcoOnaHaau.

7. CYETYHKHHHT CE3THPIMCH AHMKJAHFAH CXeMaHH Y3rapTHPMaciaH,
Gapua namnanapun yuupub, aBroTpancopmaTep EpAAMHAA KYuJaHHLI-
HH aBBan HOMHHa/iura nucOarad 809, cynrpa 1109 ra ysrapTupras-
Zia, MKKajla Xo/Ja XaM CUYETYMKHHHI JHMCKH aiiJaHMaca, JeMaK CYATUHK
$3u alinanmaiigu. &

8. TaxpnGajgan Ba xucoGsaliiapiaH OJHMHFAHJ.pra acocaH CHeT-
WHKHHHT XaTO/HK STPH 9usupH y = (/%) HH KypHJagH.

~
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9. CyéTynKHWHF HLINATHIIIG SPOKJHJHCH Ba KaHngai aHHKJHK KJiac-
CHra TErHLIMJAHCH XakHia XyJoca YHKapHJalH.

V. HoHTpon casonnap

I. Muaykunon cuctemanarn 6up $asanu CUETUMKHUHT TY3UJIHIIH Ba
HLIau NpHHItHOH Kaxaaii?

2. TOCT oGyiiuua cuérynknap yu4yH Kasaaii Tanal Ba wapriaap Kyiu-
naju.

3. CyETUHKHHHI y3aTHIU COHH HHMa?

4. CuéryukHuHr ce3rupauri Ae6 HUMA TYUIYHHIALHP

5. CuéTdnkinur yomuuan jgoumuiicn ne6 HuMmara aiTHAAnH?

6. Cu@rumkHHHr XaKHKHi JOHMHiiCH Je6 HMMA TYIWIYHHJIaZH Ba y
Kanpail anukhaanagu?

7. Cubrunknudr uucOHil XaTOMHrH KAHLAN aHHKJIaHALuP?

11-TABOPATOPUA ULLN

HMsonAauua Kapwunuruii merommeTtp GunaH ynyalu

I. MwpaH Ky3na TyTuaral makcap

. MeroMMeTpHHHT HILNALI NPHHUMIH BAa TYSHJAWLIHHH ¥PraHHllL
2. MerommeTp éppampza  M3ONAUMSA KAPIUMJIMTHHH - yJYalIHM  {p-
raHiL,

Il. NaGopaTopua WWKra TYWYHTUPUL

Maonauusa XonMaTHHHHT AXLWIHJAHCH, XaBQCH3 HILALIHH Ba 3JEKTP
KypuaManapusuur Tyepu (Oy3uamacia) Ba TYXTGBCH3 HUIIALIHHH Tab-
muusalfign. [IyHHHr yuyn wmathin JaBpuaa SJeKTP KYpH/AMaJapH
H3OMALMACHHUHT XONATH AABpHil paBHIUfA TeKWwHpHO TYpPHIALH.

HMumnatiiiniur TeXHHKABHIT KOMAACHra acocad, HOMIHAJ KyYJIaHHILK
1000 BosnbTraya Gy/raH 3JeKTP KYPHIMANAPHHHT H30JsUHA KaPIUHJAHTH
1 Mom pan kam OyJica, munawura pyxcaT STHJIMAiLL.

DNeKTPOTeXHHKA KYPHJIMAJAapH H30JSUHACHHIHT XONAaTHHH KOHTPOJ
KHJIHO TYPHIUHMHI KeHI TapkaJjraH Ba OJHil yCYJH, H30JSIUHS KapLid-
JUFH MHKJIOPHHH MeroMmeTp ¢paamupa yavaur xucobnanagu. Merom-
MeTp Kyuma YJsiyam acGoOu Gynub, reHepatop Ba H30JAUHS KapLUHJH-
THHHHI MHKJAOPHHHM KYpcaTyBuyd VJvawr acGo6upan nbopat. [enepartop-
HHHI SIKODH MaxcyC jacTta ¢pjamija Xapakatra KeaTHpuJaiil.

Ywby nabopaTtopusi Huwijga, Gup asanp Tpancdopmatop GHpiamun
Ba HKKHJIAMUH YYJIFAMHHHHI niJiaT y3akka nucbatad, WYHHUTAEK, Oup-
Oupaiapura HHcOaTaH H30.AUHA KAapLUHIHCH aHuKJaHaaH. s

HMwnatHiiHinr Texuukaeuii Koujaacy, Tpancq)opMaTop HYJIFAMHHHHI
temnepatypacu 20° gan 40°.rauya Gy.araH opanuija, H30JsUHS KApLUH-
JIKFAHH JJIYALLHH TAaBCHS 3TFAHJMCH YYYH, UYJFAMHH KH3AHPHIL Mak-
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¢aamfia Taxkpuba GownaHmwuuAan assan Tpanwcdopmatop HOMHEA HAr-
py3kara yaanaad. Bynusr yuyd tpaucdopmartopuu 111- pacmaari  cxe-
Ma Gyiinya ynam Kepak. TpanchopmaTop YyJFaMHHHHT H30J51LHA Kap-
IUHAHCHHA NyJaT y3akka HucOaTaH yJuawl ydyH, MeroMMeTpHHil epra
OHPHKTHPHUIra MyJKaanaurad 3 KucmacH TpancopmaTopHHHr nyviaT

—® p -

—0 ]
~Ja
—0

111- pacm

{3arura ynavagu. JI gucmacu 3ca, 1paHcgopMmatop OHpJavMuH Bid HKKI-
NaMyK dyJFAMMHHHT OUpOH KucMacH OunaH HasbaTMa-HeBOAT OGHPHKTH-
punagu (112- pacm).
TpaxcopMATOPHHHT YYJFAMAAPH OPACHAArH H3OJSUHSA  KAPilllJiHIH-
HH Vsyam yuyu, meroMmeTpHHur 3 Ba JI gHcmanapd, Tpancdopmatop
6HpJaMu¥ Ba HKKWJIZMUM YYJIFAMINEPHHHHT Ternuuid yuazpi Onsan Ou-
" pukTHpHaaau (113- pacwm). :
Mynra yxwaw §iyn Gunan Gouika KypuaManapuusr (macasnas,
ACHHXPOH JABHraTeNb, Y3aTHII JHHHACK Ba OOWIKAJAPHWHI) XaM H30.14-
LS KAPUIHJMTHHK {.14ail MYMKHH.

. HwHyW Gamapuw TapTUOH

1. MeroMMeTpHHHI' TPHHUHNHUAN GUPHKTHPHLI CXeMacHHH Kaiita un-
8H6 xHcoGotra Kymunaau. Cxema GyiiMua MerOMMETPHMHI HIUJALUH TY-
WYHTHPHO GepuianH.

2. MeroMMeTpHHHT HHCTPYKUMSACH OWJIaH TaHHLUIHMAIH.

3. MeroMMeTpIHHS THIH Ba YHHHT TeXHHKaBHil MAbIyMOT/IapH XH-
co6oTra €3unanu.

4. TpancpopMaTOPHHHT UYyJFAMHHH Ku3MTHWI yuyH 111- pacmpari
cxema fiurinafH, peoctar R Apaamuia (amnepmerp Gyiuua) HOMITHAN
Harpy3ka Vpratunagn. Tpancpopmatop 10 MHHYT JaBOMMAZ HOMMHAJ

N0
“ea

112- pacm 113- pacm
136




Harpy3kajla MuaraHJaH CcyHT, YHM TapMOKAAH - axpaTu6, H30a5uHsA
KapUInIHrie yiyanaair.

5. 112- pacnaaru cXxeManu §inFn6, TpaHcHOPMATOPHHHT GHpraMyH Ba
HKKHJIaMull 4yJ/IFAMJIapH OPacHAArHd H3oJsiuHs KapIIHJHCH YJYaHagH.

6. 113-pacmaaru cxemaun HiFuG, TpaHC(OPMATOPHHHT GHpPMaMyH Ba
HKKHJIAMUIl uyJPaMJIapH OPAacHAArH H3OJSALUHA KAPLIMIHLH  YJIYaHadH.

7. bapua juyamunapHuHr Hatuxkanapu 21-xansaqara é3usan.

21- madear
TapTu6 HOMEepy Kapwuaurn §aqanagurai xof Haonauus Kapwuaury Mom
1 TpanchopmaTopuHur GHpaaMul  yyJFa-
' MH — V3ak
2 TpauchopmaTopunnr HKKHIAMUH  uyJI-
’ EaMll — §3ak
3. BI!p.-'laM'ﬂi Uy IFaM— HKKILTaMyH ‘-I}"."I'FEIM

8. Tpauc\bopma‘mpuuﬂr HLLIATHIITA SIPOKJH-SIPOKMAC/HIH TYFPHCHAA
XyJoca uHKapHJamH.
IV. HouTpon casonnap

1. MeroMMeTpHUHI TY3WJIHIIH Ba HMULIALI TIPHHILMITH Kaunai?

2. M3onauus KapumanraHy Vauann Hima yuys 3apyp?

3. Msonauus xapumanrnHuer KanAail MUKJIOPHAE, 3JeKTp KypHIMA
HUINATHILIA SPOKJIH XucobGjaHanu?

4. MeroMMeTPHHHT TYFPH KYPCATHIUWIA KaHAAH KHAHG MUIOHY XOCH.

KHJIWHAAH ? s
12-TABOPATOPHUA ULLUU

HaGenHuHr aneKTp CHFUMHHM aHMKnal

I. Mwpaan Kyspa TyTUaran maxcapg

1. KaGenHHHr 3/€KTP CHFHMHHH:

a) KaGesJIHHHT alipHM CHMJIaPH OPAcHAATH 3/eKTP CHFHMMHM.

6) kaGe/HHHr KOOMFH Ba GHPOH CHMH OpPACHAArH 3JIeKTDP CHFHMHHH
ynyaiHy yprasuu.

Il. lTaBopaTOpPUA HWKUra TYWYHTUPUL,

KaGeanusr Tok YTKasyBunm cuMJapd, yJapuH axpaTh6 TypyBuH
n3onauuscH 6unad OHPrajmkia, LIYHHHIZEK, KaGelHHHT Xap GHP CHMH
Ba YHUHI KOOMFH MabayMm curumra sra. KaGenb TapMOK/JapHHH XucoG-
Aalaa KaGe/HUHT CHFHMHHH XHCOOra OJIHII KepaK, YYHKH:
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a) KaGe/HHHT CHFHMH 3JeKTp 3amKupsapuga Oynapurau yn1au-y3uil
Ba KHCKA TyTAWIyBAapjari YTKHHYM MpOLECcnapra TabcHp KypcaTaau:

6) MHAYKTHB KaplWMWIHK (3JeKTpP ABurarte/iapl, peakTopiap) pa cu-
FHM Kapwnaurira (kabenb 1apmokJjapi) sra Oyaran saHxKupia Kyusa-
HHUI pe30HaHCH XOAHcacH coaup Oyamwni mMymkuua. Kyunanuuwr  peso-
HAHCHJA, 3aHXHPHHHr aiipuM yuacTkanapuia, kabesb H3OJAUHACHHHHT
OYTYHJMIH Y4yH XaBdau ‘Gysran kaTTa KyulaHHULIap XocHa OVnanu.

KaGensuur CHFHMHHM KaGe/uld JIHHUSLIAPAa PEeMOHT HIWIapH  OJHO
Gopuaranga xam Xucobra osmnw kepak. KaGenun yuactkaga peMOHT
HIDHHH GOWNAaWINAH aBBaJ, YHH WKKH OXHpHAAH awmpaTul, ailpuM chu-
JIapHHH §3apo yJarasjad CyHr, PeMOHT HWHHH OaKapyBud IAXCHUHT
XaBPCU3NHTHHH TABMHHJIAIL MaKCajuaa pa KaGenill KOH/JeHCAaToOp KalOu
paspansaul yyyH yJapHH epra yJali Kepak.

Yavaw Hatixackia onuurapsap Gyiiuua KaGeJHMHT CHFHMH  KYitH-
Aaru cdopmyna Ounad XucoOnaHaju:

I.10%
@' o-U’

Oy epia [ — amnepMmeTp KypcatraH TOK, MQ;
U — BoabTMETP KypcaTra KyusaHull, 6;

o =2.7-f — y3rapyeuan Tok Oypuak uacroracy, cex !
[ — TapMokaaru ysrapyBuan Tok uactoracH, 50 ey;
C — CHFHM, MKQ.

Il. HwHu Gamapuw TapTUGU.

1. 114- pacmparu cxema fiHFHJIAAH.
2. bBepniiran KOHJEHCATOPHHHI CHFHMHMHH aHHKJaLl YuyH axKpaTruy-
HHHI TYPJAH XOJaTHAZ TOK Ba KYUJAHHLIHMHT KaTTajJurd yJ/daHajiu:

1
£ - = 3%
2

+—o0
J
4 17

Kaden
—0 5 cum?\l\ acesiu

~ -0 b i
- /|/
§ cum 3
" e o o

114- pacm

a) KabenHHHr KOOWFH OunaH Xap OMp CHMH OpacHAArH CHFHM,
6) KaGeJIHMHI CHMNAPH OpacHAar CHFHM VJIYaHAAH.
3. Yavaw natrxkanapu 22- xajsaira €3uJagu.
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22- xadsan

Taprus  Pyoumincaso | 9 scomy S e
1 1,4 ciM 1 — KoOHK
2 1,5 cum 2 — KoGHK
3 1,6 cHM 3 — KOOHK
4 3,5 cuM 1 —cum 2
5 3,6 cum 1 —cuym 3
6 2,6 cum 2 —cnv 3

4, Xap Oup VyJdaul HaTHIKanapH acocHia KaGeJHHHT CHFHMHHH
XxHcobnalb 22- KajiBasra €3uJagH.

IV. HoHTpon caBonnap

1. KaGenuunr kanpaii KOHCTPYKTHB KHCMJApH CHFHMra sra?

2. PeMoHT muwiapu onn6 Gopuniaérran KaGe/b JIHHHAJADHAA KaHAah
XaBDOCH3NUK YOpasiapHHH KYPHUI JIO3MM?

3. TexkwHpunaéTrad KaGe/HHHT TY3HJHLIM Kanaai?

13-NTABOPATOPHUA ULLH

Bup cdasanu TpaHCHOPMATOPHH TEKLIMPHLL
l. HwpgaH H¥spa TyTMarad maxcap

1. TpancdopMaTOPHHHT TY3HJHIIH BA YHHHP pacnopTi 6HJaH TaHH-
LLIHLLL

2. Tpauichopmauusi Ko3(pdHUHEHTH, ¢oifan HW  KOIPPHIHEHTH,
KYYJAHHII TYILYBHHI Ba KHCKA TYTallyB KYUWIAHHLIHHH aHHKJAALL,

3. Tpanc)opMATOPHHHT TALUKH XaPaKTePUCTHKACHHH OJIHILL.

Il. NaGopaTopuUA UWUra TYWYHTHPHL

TpauchopMaTopHHHr CaAT HuLIALl TaxKpHOacH mnynaTaard KyBBaT
uepobrapuuaury APn Hu Ba TpaHchopMATOPHHUHT TapaHcopMallks Koag-
¢uunenTi K HH aHuknaw ydyn yTkasuaagd. Bynpa TpaHcdopmaTop-
HUHT OMPJAMUH 4y/FAMH KHCMAJIapH TApMOK KYY/AHHIUHrA YJAHHO, HK-
KHJAaMUH UVJIFAM KHCMMAJapH 3ca OYMK KOJAHMPHIAAH, SA'bHH Harpyska
ynanmaitzn. Tpan¢popMaTopuHHr TpaHcdopmauks KO3(pdHUHEHTH KYHH-
AarH opmyJaa OHNAH AHMKJAHALH! |

—] Li‘_
Uy’
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6y epna U, — 1pancopMaTopHUHr GupiaMyH 4y iFamMura Oepuiran Ky4s
nauuul, 6;
U,, — TpancdopMaTop ~cainT HuLlaranja HKKHAaMyHl o 4yJFam
. KHCManapuaari Kyu4JaHuul, 6. '

[ynat y3akpars KyBBaT HCpodrapuyuaurd GHpaaMun  uyJFaMm/ard
BATTMETPHHHT KVpcaTHLIH OViHuYa aHuKJIaHaIH.

TpanchopmaTopuuur Gofaanu H Ko3pHuHeHTH 1), Ky4JaHHW Ty-
wyesd AU Ba Tawku , xapaktepuctikach U, = f(/,) HH oauul ydyH
TpaHcOPMATOPHHHT HArpvika TaxpubacH yTkasmnamu. Tpaucdopmatop-
ra CHMJH peocTar €piaMuaa Harpy3ka OepuJHO, YHHMHI €pAamMHia HK-
KHJIAMYH YysnFaMiard TOK Kyud [, HHHT KHHMAaTH YpHATHAH.

I; HMHr KHAMATHHH aBBan KyHugaru dopmyaa Ounan Xucob.1ab To-
NUAaau:

Iy =B I,

6y epna B — TpancopMaTopHHHr Harpyska kosdduuuents, y 0,2; 0,4;
0,6; 0,8; 1,0 ra Tenr;
I,w — TpanchOpMAaTOp HMKKWMAMYH — UYJAFAMHHMHT  TNAacnopThAA
KYpcaTH/IraH HOMHHAN TOK, d.
TpancdopmaTopuunr ¢ofizand Hur Ko3pPHUHEHTH HKKH VeyJa OHnaH
aHHKJIAHAJHU:
a) aHHK ycyJa

’ P.
. =P_:.100%,

6y epna P, — tpaHchopmaTopHiHr GepaétraH KyBBaTH (HKKH/IAMYH Yy/-
FaMra yJlaHraH BAaTTMETPHHHI KYPCATHILH), 6/7.
P, — TpauchopMaTopHHHT TapMOKAaH HCTEBMOJ  KHJAJHraH
KYBBaTH (OHpiaMuu uyJFaMra YyJauras BATTMETDHHHT
KYPCATHIIK), 8.
6) Takpubuit ycyJ:

" __ B'Pu
Tl’-_ ﬂ'P2H+ﬁ2';PM+ lMJn 100 %

Oy epaa Pgu— TpaHcthopMaTOp MKKHJIAMUH UYJFAMHHHHT TacrnopTHaa

KYpCaTHNraH HOMHHaJ KYyBBaT, 8M1;

APy — TpaHchOPMATOPDHHHT  KHCKA TyTallyB  Tax<pubacuia,
BaTTMETPHHUHI KypcaTuiun OYfinya annKJjaHaJHraH MHC-
Jiard KYyBBAaT HCPOdrapyuiMKNapH, 6m,

APn — TpaHchOPMATOPHHHT CalT HILIawl TaxpubacWjaa BaTT-
MeTPHHHI KypcaTuwu OVAMua aHHKJIaHagurad ngaar
V3aKJarH KYBEAT HCPO(rapuuiuKIapH, em.

dcnatma. TpanchopMaTopHHHT NacriopTHAa, OAATAAR, ‘HKKHJIaMYH 4y IFAMHHIHD
HOMHMHAN TyNa KyBBATH S, Kypcatiarad Gyaagu. Harpyska Kysear Kkosd¢HUHEHTH
cos, MabIyM Gy.iraHaa, yHu T9na Kyesar Sy ra KynafiTHpuG, akTHB KyBBaT P HH
XHco0.180 TONHW MYMKHH.
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Y6y naGopatopusi HIIHAA TPaHC(HOPMATOPHHHT Harpyskacu cueoa-
THAA aKTHB KAapWWINK (CHMJN PEOCTaT) OJHNHTaHh YYyH cosp = | ra
Teur, y xoaaa ¢. H. K. ¢opmysacuaa

SH=Pgu

JefuLl MYMKHH.

Tpancopmatopaarn Kyunasnul TyWyBH KyHujaarin ngofanan aHHk-
JanajaH:

AU =Y1=%Ys 1000;,
Ul
Gy cpaa AU — npouentaa xicoGnanrai Kyuianuil TYUIyBH,;
U, — tpancdopyaropuiur GupaaMuy yyJFaMuaari KyuiaHHi, 6;
U, — TpancopMaTOPHHHT  HKKHAaMUH UYJFAMHAArH Kyu4na-
HHL, 8.

Tpancdopryaropunur KHcka TyTawys TaxpnbacH, MHCAArH KyBBaT
nepograpunanryt APy HH Ba KHCKA TYTallYB KYUJaHHIIH ex HH aHHK-
naur yuyn VTkasusaian. by TaxpuGaum YTKasuur yyyH TpaHcgopmaTop-
HITHT HKKHJIaMUM YyJFaMH  aMmepMeTp OpPKaJH KHCKA TyTamTHPHAuG,
GupJaamui yysrFamMira noteHunoMeTp /7 opkanaw iy hAad nacailTHPHJAraH
Kyunannw Gepunagnukn, OyHAa yHHHT OHpJaMuH Ba HKKWJIaMuH 4YyJsFa-
MI11aH HOMHHaJ TOK yTaaH. TpancopMaTOPHHHT KHCKA TyTaulyB Kyu-
JaHHWK Kyfiuaary gopmyna Ouian anHi/aHa

ex=%ﬁ-100%

Oy cpna Uy —- TpanchopmaTtopHuur Gupnavuit yyaramura Oepuwirad na-
CailTHPUIraH KYYJaHMLUI, 6;
U — TpanchopMaTOPHUHT TMACMOpTHAA KVpcaTHAraH OupJaMyH
UyJIFAMHHHT HOMHHAJ KYYJaHHLIH, 6.

. MWwHK Gamapuw TapTUGH

1. 115- pacmaard cxema HHFHJIALH.

~_°\'\°_E—. 2) v

115- pacm

2. TpanctopvaTOPHHHT CaAT HILJAL TaXXKPAOAaCHHH YTKa3ub, yuvaiu
HaTHKanapu 23-)KkajiBasira €suyiajH.
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23- »cadsaa.
¥ ngawnap Xucobnawmnap
Is AP, U, U, ,
K 2-.1009%
"I H
a aIm ] a8

3. TpancgopmaTopHu Harpyskanaw Ta)kpubacuuu yTKasuG, Yuyaur
HaTHXanapH 25-xajBanra €3uJiamu.
4. 116- pacMaaru cxeMa HHFHJIAAH.

D=
v O §|§

@

116-pacm

5. TpancOPMATOPHMHI KHCKA TYTAlIyB TAXKPHOAacHHH yTKa3uG, yiI-
Yamr HaTHXKaNapu 24-3Kaapanra €3uaajH.

24- xadsaa.
¥ nqamnap . Xucobnamnap
!K‘T' APH ‘ U“ €y 6pu -
P, '100%
a am ' 8 %

6. TpanchopMaTOPHHHT TAUIKH XapaKTepHCTHKAcH KYPHJaldH.
7. JlabopaTopusi HUIM 103aCHJAAH XYJ0OCA YHKAPHJIAAH:
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a) TaxpuGajaH OJNWHraH CanT HUAW TOKH [, Ba KHCKA TyTalwys
KYUNaHHIIH €x HHHT KuilMatjapn macrnopTaa Ba YKYB KyJJaHMasnapu-
Ja KypcaTuiran KuiiMaTnap Ounan COJNHUITHPHO KypHuianu;

6) TpaHcopMaTOpHHHT (oiaann MW KO3(pPHUHEHTH Kauiail Har-
pysKajla 3HI KaTTa KuitmaTra sra Gy/MLUM aHHUKJIAHALH,

B) TpaHcdopMaTOPHHHT Hasapuii doifany uWl KO3(DPHUUHEHTH Kan-
Iail Harpyskaja MakcHMaj KuiMaTra sra OyJMLIH aHHKJIAHAH.

25- wadeaa
¥avawnap XucoGnamnap
. Iy Uy Py Iy U, Py n L AU
hl
i
a o amn a e am % % %

1 0,2

2 0,4

3 0,6 i

4 0,8

5 1,0

IV. HonTpon casonnap

1. Bup da3zanu TpaHchOpPMATOPHHHT TY3WIHIOH Ba HILJIAUT MPHHIH-
N4 Kauaan?
2. TpauchopmaTopuunr TpancopMALHS KO3(DOHUNEHTH HHMA Ba

YHH KaHJadh aHWKMTaHauu? .
3. TpauchopmaTop Huwiarasia yHAa Kaniail KyBBaT HCPO(IrapunJin-

r4 coaup Oynaau?
4. TpaHcgopMaTOpPHHHI caiT wHuwiaw TaxpubacH Kawpail Gaxapi-
Jaj{d Ba YHAAH KAHMAil KaTTaJHKJap aHWKJaHanu?
5. TpancopMaTOpHHHT KHCKA TyTawyB Taxpubacu xaupaii Gaa-
puJlaiM Ba YHIAH KaHAall KaTTaJNMKJAp aHWK/JaHafu?
6. TpanchopmaTopuuur (oiigani Uil KOS(pQUUHEeHTH KaHIai aHHMK-
| JIaHagH?
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14- JABOPATOPUA HULUA

Yu thasanu TpaHcOpPMATOPHH TEHIHUPHLL

I. MwaaH Ky3ga TyTHAraH maKcapg

1. Yu dazand HKKM MYJFAMAH TPAHCHOPMATOPHUHT Ty3HJIHLIKH Ba
nacrioptd OW/aH TaHMILIHILL

2. Tpancdopmatopuunr Tpancdopmanus Kos(opuiienTs, ¢oiiaann
HII KO3pdHUNHEHTH, KYUYJAHHUI TYWYBH Ba KHCKA TYTallyB Ky4nauu-
IUHHH aHHKJAWHK JPraduiu.

3. TpancdopmaTopHH Harpy3ka PpemHMHAA TEKMNPHLI Ba TaUIKH
XapAKTEPHCTHKACHHH OJIMLL.

Il. NaGopaTOpHA HWKra TYWYHTUPHULL

1. Yu ¢asanu TpauchopmatopiapHd KyHuaarnua GHPHUKTHPHL  CXe-
ManapH KaOyJl KHJIMHIaH.
a) lonay3 Ba Hoab cuMad toaay3 Y/Y,—O0.

0) onny3 Ba yubypyak—Y/A—11
B) HOMb CHMJH l0JIy3 Ba yuOypuak—Y,/A—I11.

ByHaaii GupUKTHpPHLI YuyH TpaHchopmaius KoshduiuenTH Kyii-
Aard ubojanapiai aHHKJaHa/i:

U u
Y/Y cxemaga Gupuktupharanga K= = 14
Up  Uan
U UV 3
Y/A cxemana GupukTHpHAranaa K= -+ = wV

2, Canr wwmwnam TaxpubGacu Tpanchopmatop Oupramuu
YyJFaMH KHCMAlapMra HOMHHAJN KyuJjannin Oepuanl, NMKKHJIAMYH KHC-
MaJApHHHHT OYHMK (Harpyska yJaHMmaraH) KOJMPHIMILUI CanT Hiujaul
pexumd Jne6 aranagu (117-pacm). Dynjga Oupiamuu uynaranvjian cant
Huwawr Tokn fy=(5-8)% -/ yragu.

Ry

arrnd

C

o

2l @
[t
o -C

~ |

117-pacw
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Cant pe}lflll\l}laul-ILU.'I&éTr‘aH Tpancopmarop kabysa KHIaéTraH KyB-
BaT YHHHI NYJAT Y3arMHH marHuTialra Ba yiopMa TOK XOCHS KHJIHIL-
ra capp Gynaan. DByJsap nymarnars ncpodrapuning xucobnananii. Bup-
JaMup  uysaraMHIl KH3ZUpHIW yyyH cap(p Oysarad KYBBaT ca/il HuLiall
pexkumiaa XucoOra oaunMaca XaMm GyJajul.

3. Kucka tyrtawys taxpubacn Kneka TyTamys 1ampu-
Gacuaa TPAHCPOPMATOPHIHE HKKHJIAMYH UYJFAMH YdJapH Xey KauAaaif
HarpysxKacus yJaauanu, Gupaavui uyJsras yusaaprra sca  aBToTpaHc(op-
maTop €pAamiia wyngail nacafiTHpHAraH KyuJlaHuw GepHaaiuKy, HATH-
XKaja yuinur OupiavMun pa MKKHAAMYH UYJAFAMIAPHAAH HOMHHAJA TOK
yram. Dy nacaiitnpuaran kyuwianuul KHcKa TYTaWyB Kyujaawuum J1e6
atanani. Kucka TyTawys xyuidanuiul, ofaTtha, HOMHHAJA Kyd aHimira
HncoaTan npNueHTIapia l!(pO:lEIJ’EaHEi,-lII.

Up.g.r.
Ux% = 5-r+100%,
gyn

Oy epaa Ugp.xr.— KlCKa TyTawys TaxkpuGacuma TPAHCHOPMATOPHHHT
OupJamun uysramura Oepusran pasa KyuJaaHuuni, 6,
Ug,n — Tpancthopmatop GupiaMui uyJFaMHHHHT nacnopt Gy-

finya noMHuHaN (asa KyulaHully, 6.

Krcka TyramyB Taxpubaciia TpancopMaTop HCTEBMON  KHJraH
KYBBAT YHHHT OHpJaMyd Ba HKKHJAAMYIL YYJFaMAEPHHHHE  KH3HLIHCA
capp OFaud, yum wmucaarn ucpoprapunmiknap (APy) ne6 artananu.
Kneka Tyraulye Kyunanuiud K4 OVJrawanrd yuyH TpauncdopmaTtop:
Vaariaari MarduT OKHMH JKVAAa KyucH3 Oynaam, WVHra Kypa, YHHHr
nynat y3aruuu marnntaamra capd Oyaran KyBBaT HCPOprapyHJIHCHHH
xncolra onmacak xam Oynajiu.

TpanchopmMaTopHHHT KlCKa TYTAaWyE napaMeTpaapH

1. K‘IICKEI T}'TELU}’B AdKTHB KApPUIHJHIH
Rﬂ= RJ_+ Ré!

6y epaa R,— Oupaamyn uyJFAMHHHT AKTHB KAPUINJHCH, OAf;
R,— VKKHJIaMYH UYJFAMHHHE KeJNTHPHAIaH aKTHB KapLUIHCH,
0Al.
2. KHcKa TyTawyB MHAYKTHE KapLUHJHCH

XK= X Xy,
6y epaa x,— OupJamMyH YYJFAMHHHI WHAYKTHB KAapLUHJIITI, OM;

Xo— HKKHJIan'H UyJFAMHHHT KeNTHPWIraH MHHAYKTHB KapuliH-

JIUTH, OAt.
3. Kucka tyrawys Tymna KapLIHJHCH

zK=V-Rﬁ+x§.
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By KapumJukaap Kucka TYTalyB TaxKpnOacuaaH OJIHHraH Mabay-
moTaap Oyitnua Kyiinaari gopmyJsa Ousan aHukjJaHamu:

Ugp.x-r.
S

6y epaa Ugp.x.r.— KHCKA TyTawyB pasa- KVUJIAHIILIH, 6,
I;y— OGHpnaMyu uyJFaM HOMHHAN TOKH, .

AP,
Ri= 42

Ut

6y epaa APw— BaTiMeTpPHHHI KypcaTuiun Oyiinya TpaHc(opMaTOPHHHP
MHC 4YyJaraMiari KyeBaT I{C]JCJ(!)I‘BDIIHJ][-H'H, 6.

Xy = ]/_ ZE'—_RE

Tpancq;0pPMATOPHUHT aCOCHIT HUI PeykKHMW Harpyska pexcnvuanp. Ha-
rpyska pe:KHMiIa TpaHCHOPMATOPHHHI HKKHJAMYH dyJiFamMira Harpys-
Ka yaanaau. TpanchopmaTopH: Harpyskaja TeKLIMPHII Harpys3ka peoc-
TATHHHUHT KAPLIKJIHTHHH V3rapTupuin 6unan onuG Gopuiaau (117- pacyra
Kapasr).

®a3a Ba muHHA Kyunanuuin, asa TOKH Ba KYBBATHHH yJauamr Ky-
AHAarH KaTTaNHKNapHH aHuKJaura HMKoH Oepaj:

a) TpaHchopmaTopHUHT doiiaand uur KoshuunedT Ky#naaru Gop-
MyJnanap OuJiaH aHHKJaHaH.

AHHK veya:

n':-%-loo%,

Oy epaa P,— HKKHJaMuk u4yJaramra OMPHKTHDHJIrAH Harpy3kajapHHHT
KYBB&TH, 61;
P,— TpancthopMaTOPHHHT TapMOKJAaH HCTeBMOJ  KHJaJAuraH
KyBBaTH, ém. TakpuOuil ycyn:

"o ﬁ‘PZH
W= BrPoy+p% APw + APy 100 %
6y epaa P — tpancdopMaTOpHMHr Harpyska koadduuuentd, ynu 0,2;
0,4; 0,6; 0,8; 1,0 ra Tenr ne6 KalOya KHIAHHAMLM,
P, —TpanchopMaTOPHUHT HOMHHAN KyBBaTH, €. Tpancgopma-
. TOPHMHT TIACMOPTHIA YHHUHT HOMHUHAJ TyJia KVBEAaTH Sy 62
na kVpcatunanu. Maskyp naGopatopusi Miuxaa Tpaucop-
- MaTop aKTHB Harpyskaja TeKIMPHIaETraHu YUyH

Su= Pgu;

APp— cant wmnawl TaxpubacHNaH aHHKJaHajHras nynatiari KyB-
BaT ucpodrapunaurn 6yaul, yHu Oupiaamuu uynaramra yJaH-
raH Ba1TMETPHUHT KypcaTuiud OyiHya aHuKJaHanH,

APy— KHCKa Ty1awlyB Ta)KpubacHOaH aHWKJAHAJHCaH MHCAArH KyB-
BaT wcporapunnuruy O6ysauO, yHH Oupjamyu uyyarFamra yJsaH-
TaH BaTTMETPHUHE KYpcaTHIUH OyiiMya anuKJIaHagu.
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6) Tpancgopmatopiard KyUYJAHHIIHHHT TYOIYBH KyAuparu Hpoga
6yiinya aHUKJAaHagH: - .
Ugp—K- 0
AU = ﬂ*g*-—"?' 1009,
& 1h
6y epma U,p— Oupnamuu 4YyJFaMHHHT (asa KydJaHHIIH, &,
Usp— NKKHJIAMYH UYJFAMHHHT hasa Ky'ulaHHILY, 6;
K — TpaHc(opMaTOPHHHT TpaHC(OPMALHS KO3(PPHIIHEH TH.
B) TpaHc¢opMaTOPHHHT KYBBAT KO3((DHUHEHTH.
Kyeear kos(puunent Kyiingard Qopmynia OHiaH aHHKJIaHAIU:
l'DI
V_a.U[J'l .!I ;
6y epra Uy, -— Gupnavun uyJraM JHHHSA KYUJIAHHUIH, 6,
[,— Gupadmun uyJFaM TOKH, 4.

Cos ;=

Il MwHu Gamapuw TapTUGHU

1. Cxemaun iuruiizan aBsan mepekaiovatens /7 «Ov xonatra yTka-
aunann. 117-pacvaari cxemanu HuFMO, CaiT MUIALL TaXPHGACHHH YT-
Kasuul yuyn P, pyOwabHuUrday a)XpatiG P, pyOwubnMry 3ca yJaauanw,
nepexmoyateab /1 «I» Xomatra (caaT MILNAIL Ba HArpy3ka peXKUMNra)
VTKasunami. DBupnayuu dysnraMHHHT TapMOKZAH HCTEBMOJ KHJAAHraH
KYRBaTH, TOKU Ba . JMHHs KyWIaHHWN YIYaHAAW. Yuaw HaTwKaiapu
26- xKazpasra é3uaajiu.

26- acadean
Fmawaap )
Tog Up AP
a 6 am

2. TpancopMaTOpHH — Harpys-
KaJlaHraH XoJlaTHJa  TeKLIHPHLIL.
ByHuur yuyn P, pyOMABHHKHH a----——-l_o
ynab, Harpyska peoctatiapiH €p-
JamMujJa TpaHC(OPMAaTOPHHHT Yyua-

Jia Qasacunarn Harpyska Oup Te- ,_.__
KKc  y3raptipub OGopusapu. By
Taxkpnba Harpyska Ko3(phHIUMEeHTH

0,2; 04; 06; 0,8 1,0 xuiimat-
Japra sra Gyaran xojnappaa V- ﬂmw,«rn--—r—; .

Kasuiagu. 118-pacn
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Bupaamyn pa HKKWJIAMU 4yJaFaMHHHC  §J4ALl HATHXKACHAA OJIMHTaH
TOK KY4ll, KyuJaupli Ba KypBaTaapi 27-:ajapanra €snnianu.

27- xcadean
|
Yauawnap }\'ucoﬁn:?u.ln:lp
5 LT Un Py Iog Usn P, L'l n" cOS %4 AU
a 6 am a 8 am % % %

0,2

0,4

|
0.8_ |
1+0 . ‘

3. Kreka 7tytawye rampubacn. Cxemanu [uFnuijaH appaj rnepe-
kmouatean /7 uu «O» xonatra yTKasub, P; Ba P, pyOHALHHKIAPH 2XK-
pathnanu. CyHrpa Harpyska Kucmamaapu @, ¢, ¢ uu (118- pacv) KHcka
TYTAWTHPHO, nepekmouartens [7 HH «2» Xonarra (KlHcKa TyTaimiys pe-
xumnra) YTkasunaan. Y KiTynuu éxku JabopaHT CxemaH# TeKWHpHO pyx-
caT Oepranpad cyur P; pyOuaesuuru ynamagn. Oauuprad  kuimataap
28-ansaara é€3unanu.

28- scadeaa
¥auannap ’ XicoGaamaap
b . 1 AP, | Ux 2 Ry i
a 8 l am . % oM oM oM
I |

IV. Onunran Hatvxanap Oyimua xyiuzarn rpadukiap KypHJaagH
U = f(P); n'= f(Py);’ cospy = f(Py)-
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V. TaxpuGaza onnnranaapun tpancopMaTopHiHr mnacroptuaa Ge-
puaransiap Ouian COJMMIUTHPHO YHUHE HIUH TYFPHCHAA XYJ10CA YHKApH-
JIaJit.

IV. HoHTpon casonnap

1. ¥4 pasanu TpaucdopyaTop Kamzait Ty3uaras?

2. Huma vuyn tpancdopyatop {3aru nyjat naacTHHKaJgapaan iiu-
FHJIran?

3. TpancdopmaTop uyaramMaapuus Kanaaii GHPHKTHPIIL CXeMAJAPHHH
Gunaci3 Ba ynaap umu3Maja xaunai OedarumaHaau?

4. Yu cpasann TpancopyalopuHur Tpanchopmaiist Kod(hpHIHENTH
KapnAail aunnkaanajiu?

5. Tpancgopyatopunur Kucka TyTalWlyB napaveTpiaapi Kangail anng-
JIaHAAN?

6. Tpancdepuatopunnr Tallku XapakTepucTukacu jge0 Humara aiiTi-
Jajiu?

7. TpancgopuaTopHinr Kyudanuul TymysH JeG HHMara aitTunanm
Ba Yy Kaujal anukJaaHazu?

8. Tpancdopmatepuunr ¢eitgann nur kospduuncutu 1e6 Humara aii-
THAa1 pa Y Kaupall yeynnap Onnian anugjaxanu?

JlaBopaTopua uwura Kywumya TYLWYHTUPHUL

1. Tpancdopmatop uyaranaapHEiHr GOLI Ba OXHPrH YYJapHHH aHHK-
Jnaul. Yu paszaan  TpanchopymaTop UyJAFaMAaPHHHHT KHCMaJapuui TYFpH.
Gearynaml yuyyd OHpPOH MXTHEPHIT OHPJAMYM YYJAFAMHHHT HKKiTa YYHJAaH
OGupunn «Oow» yu Apa MKKHHYNCHHI «oXUpru» yu X meb Gesruaaur sio-
aum. Ulynra ternmwau OYaran HKKHAAMYIL YyJAFAMHHHE «OCLI» "YUl @ Ba
«OXHPTH» X yuJapund anuiaaw  yuys, 119- peemparn cxema OVilnya

Upw U gy Kyunammwanap ynvauaaw. Arap U, =U, —U, Gya-

Uz‘lx 3 mn’ Am? Am mn
ca, yysaramaapHunr A Ba m yunapu Oup Xua KyTOnM, 1iynra Kypa m
HKKHJIayMun vy aramuunr ol yun xucoOnawaan Ba a Xapdu Gunax Gea-

A
o —
O e’
X
m
r
119- pacm,
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rHJAaHalH, 7 y4i 3ca HKKHJIAMUH YyJFAMHHHE OXMPrH yuH XucoOsananu
Ba x Xappn Ouaan Oearunanagum. Arap U=, +Umn Gyaca, y
xonna A Ba /m yuhapin Xap Xwia KyTtOnu Oy;amm pa miyHra kvpa /m yum
HKKHAAM4H YYJAFAMHHHT OXHPrH ydu Xucobnamanu Ba x xap:)pu Gunax
Genrusanaau. Bupnamun Ba wlywra Teruwn 6y/Aran HKKiIAMYM  uyJ-
FaMHHHT yuJapuan Oearunad onuHranaad cyHr GollKalapuHH aHHKAaLl-
ra Kupuuniaami. Yuaapi Oearwnanrad Oupaamum qysaranuu Gowuka Gup-
Jamun uynaram Onjan Kerma-ker ysaaaan. YduHum GupJamun yyJiramra
poabT™MeTp yaaumanan (120- pacym). Arap BoabTMeTp KaTta KHiIMATHH
Kypcarca, Y xonna, Oupaamum uyiaramMuHuur oxuprit X yuM HKKHHUH
yyJjiFaMHuir oour yun B Ounau yaauran Oynagn. Arap BOALTMETPHHHD
Kkipeatuini goara sKup Oyaca, y xoqjga Oupunyu  uyaramauur X yuu
HKKIHWT uygaraziinr g yan Gunad yaauran Gyaamin. Mkkunamum gyn-
FAMHMHT 6 Ba [/ YulapH aHHKJAHTAHJAAH CYHC YHUHT YPHHTA YYHHYH
yyJdaFay ViaHaml, MKKHHUM 4YyJIFaMra sca BoJsibTMeTp yaauud, C Ba Z
yunapil amignasaam. b, ¥ Ba ¢, 2 yuynapi xam A, A yunapun kabu aHHK-
JIaHa .

2. Tpaucihopmatopuunr uynramaapi Y/Y,— 12 ea Y/A — 11 cxema-
Ja OupukTHpWJIraiaa, YHUHC TpaHcdopmauus kodppnuument 121, 122
pacarapaari cxemanap Oyiinda aHuKIaHa 1. Y auaw vatiokanapu 29- wKag-
BaJira €e3uaanm.

29- xmcadisan
¥avamnap
Gupuetipi
cxeMaci
UaplUpclUcalUal Ul Yc|VYab|Yec|Vea| Vg [Ub |Ue | K
@ ] 8 @ g @ a 6 8 8 e a
Y/Yy— 12
Y/A—11

15-TABOPATOPKWA HULLK

Mapannen Ky3raTuwnM yarapMac TOH TEHEepaTOpPHHH
TEKLWHUpHLL

I. MwpaH Ky3pga TyTuaraH maxcap,

1. ¥3rapmac TOKX reHepaTOpPHHHHT TY3I/HIIM Ba CXeMAaCHMHH ypra-
HHULLL '

2. I'edepaTopuHHr nacnopTH OWJaH TaHHMIIHLI Ba YHAA Oepuiran-
JIapHH XHcoGoTra E3iiL.

3. 'eHepaTOpHIUHr XapaKTepPUCTHKAMAPHHN OJIMII Ba KYPHLI
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Il. lTaGopaTopuAa MWwHUra TYWYHTUPKL

Yarapmac TOK reHepaTopW, aillanma XapaKkaTHIHT MeXaHuKaBui
SHEPTHSCHHI 3JeKTP 3Hepriscyra aitiautupnG Oepajau. Y yuta acocHi
KHCMAQH: MaUlMHAHMHI KY3Fa/iMac y3rapmMac TOK  3JIEKTPOMarHHTH,
MeXaHHKaBHil 3Heprus TabCHPHAA V3rapyBuaH 3.10.K. XOCHJ KINIYBUH
AKOpb, V3rapyvBuaH 3.10.K. HH V3rapmac 3.10.K. ra ailmantupro OepyBuH
uyTKann Koanektopian wbopat. By naGopatopmsi muiga, reHepartop
AKOPHHI alNaHTHPYRUH MeXaHBKaBHil 3Heprusinuur maudan cugatiia,
KNCKA TYTAUIran poTop/iv y4 ha3aii acHHXPOH JIBHrATe b XIH3MAT KHJIa-
wi. FenepaTopHiHr 1V3FaTHLT YYJIFAMH (JIGKTPOMArHHT 4yJranil) sKOpb
uyJFaxira napannen yaauuuli 6nnan XapakTepaanaii.

Slkopb YyJaFaMiila MHAYKTHBIAHCAH 9.10.K.

E = cn

6y epra n — SIKOPHUHT afNaHUL TE3JHTH, ala/MuH;
& — sKopb uyJarami KeckO yTraH Onp MarHiuT KyTOHHHHI OKH-
MH, 80;
¢ — Oepiiran MallKWHa YYVH y3rapmac Kos((hHLLEEeHT.

['enepaTop yunapujari Kyudsanuw gyimjars ¢opmvia Onian aHnK-
Jlarajiu: ’

: U=E— !an
Oy epaa E — sikopjia MHIYKTHBAAHTAH 3.10.K. 6;

la— fIKOpb uyJFAMUJIATH TOK, @
Rs— SIKOPb YYJIFAMHHHHT KApLUIHJHLH, 0.

lenepatop yunapuaarn Kyunauuwidy OolIKapuul YUYyH, KY3FaTHLUI
3aHmHpaLary pecciar €paamuia, KV3FaTHl TOKIHMHT KYUH Y3rapTi-
puaa. _

3.“0}(1']) M&LHI!HEIJ]EIPHHHHF XoccanapuHi yYlapaunr xapamepucn-m&
Japu épaaMiJa ocoH TywyHwiaad. DBy XapakTepucTHKasap MallliHara
oul Gapua katTanaukaap yarapmail Typiu0, ¢akarT KK acocuil napa-
Melpi  V3rapraijla ynap opacuaarn OornanuiliHu udofa 3TYBUYH 3TPH
yu3rkAaH nbopat. [eHepatop yuYyH SIKOPHHUHI aiiJlaHdll COHM amanja
Varapmac 6Ynub, y3rapyByaH KaTTanukjap SIKOPb yumjiard Kyu/aHHL,
SAKCPhL TOKH, Ba KV3FaTHLI TOKH XucolJaHaau.

[apannen x§sratriau y3rapiiac 70K reHepaTOpHHIl TeKUIIPrania,
YHHHI yuTa 2CCCHH X3pakTEPUCTHKACH ONMHAMIM.

Cant mwnawm xapaktepuctukacu. Hzrpyvaka Toku HOJb Ra SKOPHHHT
ailnaumu Tesnurn yarapmac Gyarawjia, resepaTtop yusapujarit Kyunja-
oW U HHBEr KysraTHil TOKHW [x Ta GOFAHGIUNHKM K{pCATYBYH 3TPH UH-
3HK reHepaTOPHHHI CaJIT MLUIALLl XapaKTepHCTHKacH OynajH, AbHH

U= f(Ix); 1=0; n= const.

XapakTepuCTHKa TeHEPaTOPHMHT V3-YaHAaH KYy3raTHl JKapaénuaa
onnHagu. Cant wunai: peKMMHAA SIKOPAAH KY3FATHLI TOKHIA TEHr TOK
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yragu. SKopb KapUMAWCH KHYHK OYJIraHJIMrH  YYYH SIKOpPAArH KydJja-
HHLI TYWYVBHHH 2BTHOOpra OJIMacak, reHepaTOPHHHI Y4YJapHaarid Kyu-
JNAHUWHE HHAYKTHBJAHMAH 9. 0. K. ra tenr ge6 xucobGaawr MyMKIH,
SIbHH

U=E,

2. Tawkn xapakTtepucTuka. Ky3raTHII 3aH)KHPHHHHT KapLUIMJNTH Ba
SIKOPHUHT  AilJIaHNHL  Te3ANrn  y3rapyail TypraHulia reHepaTop yuJapH-
Jari KY4YIaHHIIHHHT HArpyska TokH OusaH Kauzail GoFJaHraHJHrHHE
KVUpcaTyBul 3CPH YH3HK TalkH XapakTepucTHKa Oynanm, siHH :

U= [(l); Ry = const, n = const.

3. Pocraam xapaktepuctukacu. [eHepatop yusnapujard KydJaHHLUI
Ba sIKOpHUNT ailiadiui Teanury ysrapmait  TypraHuga KY2FaTHII TOKHe
HUHP Harpyska Toke Ounan Kasfail GoFnaHHIUMHU  KVpPCaTyBUH SrPH
YH3HIK, POCTALl XapakTepHcTHkacH Oysanu, AbHH

Iv = [(I); U = const; n = const.

«

Pectaaln  xapaktepucTHKacH TYpau HArpyskanapiaa, reHepaTOpPHHHT
ywiapuaard Kyunanuuigg Oup  Xua  (Y3rapmac) ywnad  TypHul: YUYH
KY3FATHLL “TOKHHH KaHya V3rapTHpHLI KepakJIIrHHH K{pcaTtamiiL.

ll. MwHu BGamapuw TapTUbH

1. 123- pacmaarit cxema HiFisiradaan cVur, yu asaam KHCKA Ty-
TatraH p')TOleIi BCHHX[JOH JBHCATEJIHH iOp]"ll?»Hﬁ. red{epa TOPHHr HIIHHH
Tekwnpayn3. KVy3raTHwl 3aH)Kipugard pocTiall PeocTaTHHHHT KapLliH-
JIMCHHH TVJ1a yJa6, BOALTMETP KYPCATHILHHIHE Y3rapHillHHH Ky3aTaMH3.

123-pacm.
153



BoabTmerp Onp Heua BOJIBTrAa TEHT KOJJAMK MarHHT OKHMU IHAYKTHB-
JaraH 3. 0. K. HM Kypcataiu. Arap reHepaTOPHHHI cXemacH TYFPH iiH-
FUAraH G6y.ca, DPeOCTaTHHHT KAPWMANIMHH Kawmafitnpa OGopraHumisna
BOJIETMETPHHHT KYypcaTHWH opTa Gopain. Arap BOJbTMETPHHHI Kypca-
THIIH OpTMaca, y X0J/ija reHepaTop Ky3ranmarad, sibHH KOJHK Marte-
TH3M MArHHT MaiilodH GHNaH KY3FAaTHII TOKHHHHT MArHHT Maiigonn Oup
TOMOHTa HyHanmaran 6yJjagu. By xonja arperaTHd TYXTaTuO, JABHraTen-
HEHT afilauum  fyHaNHIUHEY ¥3rapTHPHLI €KH KY3FaTHIL 33HIKUPHHUHD
AKOPb UYyJFAMJIApHra YJIaHTaH y4JapHHH aJMawTHPHIL Kepak.

2. Cant wumnain XapakTepHCTHKACHHIT onuil. Byunur ydyH pocTJiaul
PeOCTATHHHHT €pAaMHa KY3FaTHll TOKHHW OPTTHPHuI OHJIaH reHepaTop-
HHHP - yuaapujary Kyunandumu (1,2 — 1,25) Uy raua V3rapTiipamus.
[lynaan CyHr KysFaTHLI TOKH HOJraYa KamaiiTHpuiau. ¥ ./uaul HaTH-

- xanapu 30-xkapBanra €3unajiu.

. 30- sicadean
Iy a
v 8
d 8

' 3. Tamgw XapakTepuctHkanu oguiu. Harpyska Toku HO/ra TEHT
O6yaranja Ky3raTHII TOKHHHMHT IUYHJAi KHItMATHHIC Tan/all KepakkH,
6yH/a reHepaTop yuJapuiard Kyu/Jadiil HOMHHA/A KYWIaAHWUINra TeHT
6yscun. P, pyOMJIbHHK OpKajid Harpyskanu yuaab, sikopb Tokinu 0 AaH
Iy raua y3rapTraHMMH37a IeHepaTop yuJapujard Ky4JaHHUIHHHT Kamaii-
HIUHHM Ky3aTaMM3, KV3FATHIL 3aHMKUPHAArd KapwWidk V3rapTvaciaH
KOAAMpiIaAN. Vidaw wati:anapn 31-ikaxeanra ésmia.

B NN I O N T O
« |- [T T T 111 |

4, TeHepaTOpHHMHI poOCTJIaWl XapakTepucTHKaciuu oawiu. Harpyska
TOKH HOJra TeHr GyJsrauja TreHepatop yunapuja HOMHHAA KYUJIaHHLI
Xocua KuauHanu. Kyunanuiisu ysraprMail, sikops Tokunu O pan [/, raya
yarapramu3. Kyunanuur Ky3raTHiu 3aHKupuaard peoctart épaamiia Kis-
FATHU TOKHHM y3rapTHil Gunaw Oup Xun yuwiaG Typuaagn. YJuau
HaTHXanapu 32-kKajpanra €sugajm.

31- dcadsaa
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32- wadsaa

5. DBapua xapakTtepHcTHKanap KypHuJjaii.

6. Xap Oup XapakTepHCTHKA XYCYCHATJIApUHHHI Kaupaill (u3HKaBHi
npoueccnapra Oceaui sxkauaurd Tywysrnpuaags. M 6yiinga xynoca
qHKap Haa .

IV. HoHTpon caBonnap

1. ITapannen KysraTHILNKM Y3rapMac TOK FEHEPATOPHHHHI TYSHJIHLUH
Ba HILJIALL TPHHLHNH KaHpaaii?

2. KonnekTopHuur BasudacH HHMA?

3. Canr muwiall XapaKTEePHCTHKACH HMMA Ba y Kawiait o/HHAmuP

4. Tawkn XapakTepuCTHKACH HHMA Ba Y KaHAai osiHAfH?

5. Poctiaur xapakTepuCTHKacH HMMa Ba y Kaujal oannami?

16- JABOPATOPHUA HLLIA

Mapannen KysraTuwnu yarapmac TOK ABUraTeNHU TEHKLWUPHLL

. Hwpaan Hy3pa TyTunaraH makcag,

1. Tlapannen KysraTulii y3rapmac TOK JABHFATEJHHHHI TY3HIHLUIHHH
Ba CXEMACHHH Vyprauuur (WYHTH ABHraTesb).

2. Hepuratenuuur nacrnoptit OufaH TaHulMul Ba yHAa OGepuirannap-
HH XHcoGoTra é3uul.

3. [lenratenuu TapMoOKKa yJaumn )praﬂnm

4. JlpuraTeHUHI TE3NMUIHHH Ba ailslaHHLI uyuamlmmm ysrap'rupum-
HH ypralmm.

5. BuraTeNHUHI XapaKTepHCTHKAaJapHHH OJHLI.

Il. NaGopaTopHA WWKra TYWYHTUPUL

[Mapannen KysraTHULIM y3rapMac TOK ABHMATEJHHWHT KY3FaTHLI 4yJI-
FAMH SIKOpb 4yJIFAaMHKAa [apajnes YyJaaHaad. By jaBuratens ailslaHHuI
TE3JIMCHHUHT KY/a KEHr yerapaja y3rapTHPHLIH OusaH GoliKa XHJT
ABHraTe/siapiaH (¢apK Kunaau. [Buratesb HUUIa€TraHAa KysFaTHII Ba
SIKOPb YYJFamJiapH OpKajli TOK yTaau. Kysratuwr dysramniapsjars: TOK
IBHraTe/l HOMHHAJ TOKMHHMHP 5—1004 HHM TalWKWI STafu. SIKoOps
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uyJFanapHiary TOK VKaard wsarpys3kara Gorauik Oysiajn Ba KYiuaars
dopnysa OunaH aHHKJaHalH

6y epra U — TapyMoK Kyunanuwy, 6,
E — sxope uynramnapijia xocua Oysajiram 3.10.K., 8. ¥ TOK-
Ka Teckapu HyHanran OyJlagH Ba LUYHHHI Y4yH XaM TecKapH
3.10. K. Jeb arananm;
Ra — AXOpb YYJFAMHHHHT KapHJIHCH, OAL.

HBuratennn 10prusHwl, ABHH YHH TapMoKKa yaauml naiitnia sKkopb
uyJFaMHAAH Y3 HOMHHAM KuilmaTura HucOartan 10 — 20 mapra katta GyJ-
FaH TOK YTaAH YYHKI IOPrH3UUI BAKTHAA TeCKapu 3. I0. K. HOJIra TeHT
6Vsapu. SKopb TOKMHHHI KHiiMaTh Kyiiularsya aHukJaHajin:

U,
Is = o
Toknuur Oynaail kKartra Kui'MaTHAa  ABHraTeIHMHT KOJIJIGKTOPH
5pHO KeTHwH MyMKHH. ByHra pyxcar stuamaiimn. MOprusiuin TOKHHH
KaMalTHPHII YYYH SKOpra KeTMa-KeT KHAMO 1oprusuil peoctaTi y.Ja-
- Haau. Bynpal® Xoapza AKOpb TOKI IOpPrH3HIl  BakTHAA Kyilujgariya To-
NHJA30H:
[;; = *—-——U L
R5+RIOD
Oy epla Riop — IOPrUsHll PEOCTATHHMHT KAPUIMJAHTH, 0.1
IOprusui peoCTATHHHHI KAPLUMJIHCH, IOPrH3HLI TOKHHH HVJa KM
MyMKHH Oyaran KuiiMaTHraya, sibHM Y3 HoMMnad Kuiimatsian 2 — 2,5
MaptazaH 3uéy GynmaraH KuiimaTraya kamaiiTHpaguran Kuané Tauna0
oiunHand. [lBuraTenHH I0Prus3NuIiad  SIKOPb TOKHM Te3 Kamaiuui Yy4yH
‘ TecKapu 3.10.K. £ Te3 owmuwu kepak. Yynku

E=cno®

0y epiua ¢ — malinHa JOMMHUHCH;
@ — KyTOnapHuHr O6up KydTHra TEruluId MarHuT okKHMH, 60,
n— aitTaHuW Te3JIUru, ada/MuH.

@ MarHHMT OKHMH MakKCHMan KHiMaTHra SpHIUMILM YYYH, U1y MarHur
OKHMHHH XOCHJ KHJAa8TraH KV 3FaTHlLl TOKH XaM MaKCHMas KuimaTtra sra
6Vaumu kepak. IIyHWHT yuyH KY3FaTHLI 3aHKHpJApHAAri peocTar Iopru-
3HILU BAKTHJA y3HWAran OysHIuu Kepak. [IeuraTtens Ky3FaTHLL 3aHKHPHHHHD
HUIOHUWIHINIHrA anoxuja 3btHOop Gepuill 103uM. Arap ABHratenb HiUIaET-
ranna Xy3FaTHLU 3aHXKHPH yauaca, OMPHHYHJIAH, SKOPb 3aHXKHUPHIA TOK Op-
THO KeTaju, WKKWHYWJAH, ABHraTtelh Te3Nu’'M Karra KuiiMaTuraua ycub
Gopanu, Oy 3ca ABUrartenb YUyH XaBauaup. XaKuKaTaH XaMm, KV3FaTHLI
3aHXKHPH y3uarasaa KysrFaTuil 3aHKupAaru Ik TOK Hojra TeHr OyJsaau.
Ilynnait Kunub, MarHuT OKMMH, TeCKapu 3.10.K. Ba fKOpJard TOK HC-
MHHAJI KHWiiMaTuaaH Oup Heya mapra opTu6 Keragu. Kysrarumr saHxu-
PUHHHI HHAYKTUBJIMIUM Katta Oysrannurd caGabmu, 6y TycatnaH COAHD
Oyusimail, Oupop BaKT HuYMZA JABOM 3Tagu. Y SKOPb TOKMHHHT OPTHLIH
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.
arHNT OKHMHHHMHT KamaiMuinaad Te3pox cojaup Oyaani. Ly
M < Kamainumaan Ttespox coaup Oyaaa. [LUyHHHT
yuyH appa/l ABHFATEJHMHT aflyIAHTHPYBYH MOMEHTH

=K:-&.I

OpTajiu Ba HATHKAJa JBHraTeJb aillaHuil Te3AHCHHHHT YCHUIM CORMP
Gvaaju. IBuraTesiHunr ainanuur fVHaTHILIMHH Y3rapTHPHIU YuyH SIKOp-
ra éxku Kys3raTuil YyJaramsapira  KenaéTran CHMJIAPHHHT VPHHHH  al-
MawTHpHul  Kepak. Arap man0a KHcMajapuaaru CHMJIADHUHT ¥ PHIHH
' anMalThpeak, JBHraTe/HHHr ailauuur AHa HwH y3rapmaiinu,
Ipurateqinuir ailanuul  Te3JHrHHH  {3rapTHPHUL YuyH KY3FaTHLI
TOKMHI V3rapTHpHIl Kepak, uyHkn Oyujail xo/ija MarHHT OKMMH Ba

ailJlannur Te3auri Xam yarapai, fbHH

_U—!qRq
- c-p

Kiaratuun 1okudn Varaptupiw yuyn Rp-pocriaul peocTaTd KyJjlaHu-
Jaun. JdeuratesHUNr XyCYCHATIapHHH aHHKJAIL YYYH KyiiHjarn Xapak-
TeplcTHKasap OYHIIN Kepak.

1. Cant umwsaur XapakTepPHCTHKAcH — JIBHraTe/ib KHCMaJapuiart Kyuy-
Jauvin  yerapmaranjia Ba yxaarn ¢oigamt kyssat P, = 0 Oyaranja
SIKOPL AIVIAHHWI Te3NUCHHUHE KY3FATHIIL TOKHra OORJIHKJNCH, SIBHM 1 =
= [ (/y) Oynna U = U, = const; P, = 0 Gyuun xepak. Bynnait xapak-
TepHCTHKA JABHFATCJHUHT alnauuil  7Te3nuru Kawjail y3rapuiiui Ky'p-
cataim. ’

2. Tawkp xapakTepucTuka Ky3raTuil TOKH V3rapmac OVaub, Kyuna-
HHUW HoOMUHAN  OVaranad, Apdratens aillaHdil Te3JHUTHHHHT SKOPh TO-
KHra, 9bHH ViAarn Harpyskara OOFRAHKANTHHI  KYypcaTand, = sbHu
n=/j(l,). bynpa Ix = const sa U =U, = const Gysmwun kepak. Ha-
rpyska jaewrateih Ousaad Oup ¥KKa Maxkamzaprau MycTaxun Ky3ra-
THLLVIIL TeHEPATOP €PAAMIIA XOCIN  KHIHHANM. Harpyska xecHa KHamLL
YUYYH TeHepaTopHIHC KY3raTHil 3aHKupunarn pyouanns P, un yaaé
(124- pacwmra kKapancuun), C\nrpa reHepaTOPHUHE IKCPUHI HATPY3KA KapLim-
aury Ousan  Oormaiiauran pyonasunk P, ynanuwmy Kepak. ['enwepartop-
HUHE KY3FaTHIL 3a12KNPHAArt Ry, rer KEPWNJAHTHHK Y2rapTupraniMmusja
reHepaTop Harpy3kacHun Ba wWyHunr Owsiad JABHrate/ib Harpys3KkacHHu
yaraprupran Oyaamua. Kyiwmmua paBniiaa  narpyskadn  y3rapTHpHIL
YUYH KyUIHMUYE  KAPWIHAHK Ryarp Hu y3raptipca xam OVaanu. SIkopb
TOKHM OpTCa, aitlaHuil Te3nnru kamas Gopaau. SKopb peakiusicit HaTi-
WacHaa, sIKOpb TCKHHHUHT OpTHO OopHIIMAA MarHHT OKHMH OHp 03 Ka-
Masil Ba LIYHUHT YUYH ABUrate/b ailnauuil Te3JUTHHHHT  Y3rapHig
Ayzaa kam Oynaju. Byupait XapakTepHcTHKa Te3nHK XapakTepHCTHKacH
xam 1e6 aranaau. [lapasnnen gy3raTinu ARHraTENHHHT Te3NHK KM
TallKH XapakTepPHCTHKACH KaTTHRAMP.

3. Poctaaiu xapax'repucnmacn—nasi.rtailum TE3JIMTH * Ba Kyu/JaHHLUH
yarapmaranuja JABHraTe b KY3raTHLI TOKHHHHT SIKOPb TOKHra OOFJIHK-=

JIHCH, STBHI
n = const- U =U, = consl
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6yarasna
Ix=f(Is)
6y anu.

PocTnair XapakTepHCTHKAcH $SIKODb TOKH Yaraprasijia aiyianiil Tes-
JTH Y3rapMaciuri V4yH, ABHTaTesb KY3FaTHII TOKUHM KaHpjail yarap-
THPHLI KEepPaKJHIHHH KypcaTaju.

lll. AwHu Gamapuw TapTUOHU

1. JlBuraTesiMHr TY3uAHLWK OWJaH TaHHIUMJAAH BA YHIHT MacnopTyHiaa
Gepuranyapud xucoboTra €3uaan.
2. 124- pacmparu cxema iHPusIaIH.

() L

Rwp Rp
. AIKIS (A) 7
p | NS Ay ,’

: r

+—20 A4
Y
;/ A2
/
p/ /
]
9 @ '
Ry ren oy B . b
* %5 [ R Hazp
7y >
124-pacm. -

3. euraTenun TapyMoKka ysial, ailnanumn iiyHanumman  Oejrusa-
paau. HOprusum Taptubu Kyiuaaruaapaan ubopar:

a) R IOPTH3HLI . PEOCTATHHHHTI X0JaTH TeKLLHIpHJla;LH (K2 pLUHJITHK
Tyna yJiaura OyJHIIH  Kepak),

6) KV3FaTHLI’ 3aHXKHPHAATH Ry pEDCTaTHPlHl" XO/IaTH TeKLIHpHa Al
(kapumank Ry = 0 6ynuud Kepak),

B) pvOMAbHUK P; ynaHub, ABnratesra KyusnaHuiur Oepuiaju,

r) acTa-cekuH, 6—8 ceKyHn JaBoMHAa IOPrH3HII PEOCTAT:HHHT Kap-
UMJIHTH HYJb KHHMaTraua KamafTHphiaju.

4. Aitnanum #yHanuim y3rapTHpHaagH Ba CYHrpa aBBajiri auJaHHU
AYHAAMIINTa KeJTHPHJIaMH.
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5. CanT Muaul XapakTepHCTHKacH osiinagd. KYsFaTHII TOKHHH V3-
rapTHpHLLI YerapacH YKHTYBUM TOMOHWJAH KypcaTuJaiH. Onuuran ya-
yall HaTHKagapn 33- Xansasra €3unajH. .

33= acadean

k| a | |

n l atiafsur | ' l

6. Tamxyu xapakTepucTuka osunagu. SIKOpp TOKHHH V3rapTHpHLI
yerapaci ViiTyBud ToMoumgad OGepuaaan. Oauurad yyaun HaTiKa-
Jaapn 34- :kanpanra E3uanm.

. 34- xcadsana

h| e | | | |

n I aa/MuH | I I

7. Poctiiaur  XapakTepHCTHKAacH oOauHafgn. AMNNaHHII  Te3JHCHHHHT
MUKIOPH VKHTYBUK TOMO WiaaH Gepunaan. SIKopb TOKHHM y3rapTHPHLL
Yerapacu sca TAlIKH XapaKTePHCTHKAAATHIAEK OJMHALM. ¥ Jyall HaTHiKa-
Japu 35- ikajapaara ésusanm.

8. IpuraTenHHHT XapakTepHCTHKaNapd KYypHJaiH.

9. HOsuratesnra Harpyaka OepuJraHufa YHUHI afijanuil Te3JIMTHHH
y3rapTuphil 4erapacH Ba POCTJALI MYMKHHJHCH TYEPHCHAA XyJoca uH-

KapHJaajiH,
35- xcadsaa

| e | | |

| e | d o]

IV. HoHTpon casonnap

1. Ieuratens TapMOKKa Kaujail yaanaau?

2. Tlapannesn Ky3rFaTULLIH ABHFATEJNHWHT TY3HJIHLUH Ba HULIALI TIPHH-
nMnM Kauaail?

3. JIBuraTesHMHr aiilaHiLl HYHAMHUIIHE KaHaad y3rapTupui Mym-

KHH?

4, Arap japurartesib HUIaéTrad BaKTAa KY3FaTHLU 3aHIKHPH Y3HJUCa,
HHMa comup Gyaanu?

5. JpuraTesIHHHI caiT HULIAIl XapaKTePHCTHKAcH HHMa Ba y KaH-
Lail onMuHagH?

6. JIBuraTeJJHHHT TALUKH XapaKTePHCTHKACH HHMAa Ba y Kaujaii oJsu-
Haau? S

7. JIBHraTeJIHMHT pOCTJIALI XapaKTepPHCTHKACH HHMA Ba Yy Kanjad
OJIHHAAH?
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17- TJABOPATOPUA WMLLH

HeTtma-KeT KYy3raTuwnu ysarapmac TOH [LBUraTENUHH
TEeKLWUPpULL

I. MwpaH Ky3pa TyTuaraH makcapg

1. Kerma-ker Ky3FaTHWIH y3rapmMac TOK ABHIATEJHHHHT TY3HJIHLIH
Ba CXeMAacHHH YPraHuil. '

2. IIBHraTeNHHHr macnoptH OWJaH TaHWILHLIL

3. IlpuratesiiM TapMOKKA YJalUHH ¥ prauul.

4, [IBMraTeJHHEr ailnanuin HYHANHIIHHH  V3rapTHPHUIHH  {praqui,

5. JIBHraTe/HHHT XapaKTepHC1HKAJNaPUHU OJIHILL

Il. NaGopaTopuAa uMWHUra TYWYHTHUPULU

Ketma-keT Ki'3FaTuuiny y3rapmac Tok JBHrateauna Ky3raTin uyJ-
FAMH OHNaH SIKOpb 4YYJIFAMH KeTma-KeT yJjaHran OVaaa, WyHH'Tr Y4yH
KY3FaTHW TOKH [y SIKOpb TOKH [ ra TeHr, sibHH

!K=[g=1.

By ampuratens Gollika Gapua THmAarx ABHratesanap Huijza ysrapmac
BA y3rapyBuaH TOK 3aHykKHpaapuia uuinaiiguran Oupaan-Oup JBuraten-
Aup. By ABuraTtennap maxcyc XapakTepucTHKanapra sra Oy.,iraHJHru
YUyH, VJiapAaH TPaHCMOPTHA Ba TYPJAH HUKH HYB ABHrate JiapiHil 10pri-
316 r0bopuiuaa (aBTOMALLIMHAHKMHT cTapTépu Ba Oouikanap/a) ¢oizananuil
MymKiH, KeTMma-ker Ky3raTHLLIM ABHraTesiH¥ HAarpy3kacHs 1oprusud
1000pHIl MYMKHH 3Mac, YyHKW OyHAa YHMHT aiilaHuitl Te3JHrH HOMH-
Han guimatHgadn 3—4 mapra opiu6 keragu. Dyuwra caGab jaBuratenb
CaNT HILIaranja KaMm Tok HctebMmos Kuauwmaup. emaxk kysraTHul uyni- .
FaMHJaH yTrad TOK KyTO.napaa XOCUJl KHATaH MarHutT OKHMJapH Xam
kaMm 6fnapu. Tesnuk Qopmynacunas:

U— "ﬂ (Rn -4 RK)

e
Oy epaa Rs— sIKOPb YVJIFAMHHUHI KAPLUMJIHIH,

Ry — KV3FaTHII 4yJIFAMHHUHT KapLUUJIHTH;

U — TapMoKIaru ysrapMac TOK KY4JaHHILH;
Is — sixopb uynFaMunark ToK;

€ — MallHHa JOHMHICH,

QPopmynazas KypuHuG TypHOIMKH, MarHuT OKHMH Kam Gyarauia
ainanuil Te3nurd karra Gysauum Kepak. Lllyuunr yuyn, onataa, Gywzaai
LBHraTeJHH VKuaa 259 .aaH kam OyaMaraH HOMHHAJ HarpyskafLx lop-
TM3UII MYMKHH. [ BHrarte/b TOKHHHHT MHKAOPH Harpyskara Gornuy Oy-
Ju0, Kyiuparn dopmysna GuiaH aHHKJaHANM;

i U—E
Rﬂ + RK’
Oy epra E—sakopga Xocun OGyaran 3, 10. K., G6Vu6, VB TecKapH
3. 10. K. Je6 artanajH, YyHKH Yy ABHrate/b TOKHHU KamaiiTipadM.

n=
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IOprusuiu BaKTia Teckapd 3.10. K. £ Hoara Tewr:
E=cn®=0

*UYHKH, JBHTATeJb TC3/HCIl 7 IOPrH3HIL BaKTHAA noara Teur. Y Xoaja

IOpru3uil BaKTHAArit JABHraTeds TOKH
U

R“ 'l RK'

wyaa kartra Oyans, novuuan kuiiMatnian taxmuHad 10 Mmapia optHG

KeTaau. YHit KaMailTHpHul yuyH ABHrate/lb sKOPHra KeTMa-keT Kiiand

oprizuul peoctatit Rop YJIaHaaH Ba JBUFATEHHHT TOKH IOPrH3HIL Bak-

Haa Kyinuarur2 Teur Ovaanu:

!IU]‘ —

N
Rn 7 B RK 'r Rmp

IOprusiur procTaTHHHHT  KAPWHAHTH  Rop yHaail Tangad onuHa-
JUIKIL, OVHIA JIBHCATCTHITHE IOPTH3HLL TOKH HOMUHAN KuilMaTHaaH 2--2.5
Mapra o0 KeTMac/HrH Kepak.

Hpuratesanyn 1oprusuul Kyfinaarn taptitia Gaxapuiain:

1) 1oprusuur paoCTaTHHHHE XOJaTH TEKIUHPHAAAH — Y TYJa yJaanrau
OVaniun Kepak,

2) pyOuasHHK yaaHuO, Jeurateara kyuaauuur Oepuiajm,

3) Oup reuya cekymHi AABOMHLAQ IOPrU3HLI  POCTATHHHHI  KAPLIHH-
FHHI HoAraua KamaiiTHpusiann, sibHH KapHiIHK 13a YHKapHaIaau.

Heurareauunr aiinaunm {yHanuumen Y3rapTupiul  YuyH Kysratuur
uygaramaapura €Ki sKkopra Keaaétran CUMIAPHHHT VPHHJAAPHHH aJjMall-
THPHLI J1031NM. Arap TOK ManbGanfar KeJaéTran CHMJIAPHIHE YPHILIAPHHH
anMauTHpeak, JABHUFATENHHHT afinamimur fiveaauwme  ysrapsaiigin.  JIBu-
raTedinir XyCyCHsitIapiii anuiaanr - yuyu gyitjarn i Xapaktepic-
THKaJMapH OJHHAaJIH:

1) newrarens dofizaan win KO3(QHIHEHTIO 1 HIHT YKAard Harpyska
P, ra OOFINKJINTH, SIbHH

!lnp —_—

n=[(P,)
2) JBHTaTeJIHHHC aAiNaHuul Te3JIMCH /2 HHHE HCTeBMOJ KHJHHAS1raH
I toknra éxn tapymok Kyuwnammmm U y3rapmaranja yKaars Harpyskara
GOFMNKJUICHHE  KypcaTajguran TaluKH EeKH Te3JHK XapakTepHCTHKAECH,

SIDHN
n=F(1); U = const.

Kertma-keT Ky3raTHILIM ABHFATeNb IOMIIOK XapakTepHCTHKAra sra, liy-
HHHT YUYH YHHHT ailIaHHIl Te3JHrH Harpy3kauuur owniun Ouiad Kec-
KHMH nacaiiué Ketaj. bynra cabal 1yKH, Harpy3KaHuur owdwn Ouian
KY3FaTH TOKH oprtaad, Oy 3c2 MalUIMHA MAarHHT OKHMHHHMHI Kyuaiii-
ura onub Kenaaw,

3) aiinaHTHpyBUH MOMeHT M HUHT JBHraTe/b ailVIZHHIL Te3JHCH
n ra GOFMHKJIHIH, SIDHH

M = [ (n).
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I suratenunur doiifans mu KosppuuueHTHHI TakpuOuil ycysn Gu-
JIaH AHUKJAWJaH aBBajl YHAArH KyBEaT HCPO(Prapuuynri anikjaaHanH.
I{ysnar Hcpodrapuninrg  yyJiFaMsapiaari HCPOt!Jraptm.nm{ APy, skopb
y3arunaarn_ucpoprapuniuk APy, mexanukaBHit neporapuiink  APyex
Ba KylUHMYa ncpograpunaukaap APy aan TalWKHA TOMajid, SIbHH

’ AP = APy + APy ++ APyex - APx.
Mucaarn KysBat ucpodrapunnury KyHngars dopmyJ/iajiad aHHKJIaHaH:
APy = I*-R
Oy epia R — sKopb Ba KY3FAaTHLI YyJFAMJAPHHHHT KapPLUIMJIHTH, SBHH
R = Rz + R«

yuu OM KonyHura acocnanu6 Kyiinjarnya aHuigJawl Mymxus. [euratens
TOKH KyilHaarura Teur
U—E
I =
R -

Akopb Ky3ranmaranja
Ie= —, Oynjaan R = %.

OyHJiaH ABHrarte/ib KapHIHAHTH aHHKAAHAAH. SIKOpb KV3ranmail TypHIUH
© YYYH YHHM MeXaHWKaBHii TOpMO3 épaamuaa Tyxtatunain. KapLHankHH
. YAuaul TOKHWHT TYPJM KaTTanukjaapuaa 3 maprta Ga)kapujaju Ba YHHHL
© yprava kuilMatH addKnanagd. Mawmpna y3ok mMyagart uumiarasHia Ku-
BAHNM BA UYJFAMMHUMHT Kapwmaurd owafu. UIyHHHr yuyn MyXHT TeM-

nepaTyvpacHAa OMMHIaH KapUIMJHKHU UL TeMnepaTypacHra KeaTHpHL Ke-

pax. Hopmara myBobHK MyXHT TemmepaTypacuuu 25°C-pa yyJarannap-

HUHT Hul Temnepatypacuuu 75°C pe6 Kabyn kuaul, kapimank Kyiii-

Zary copmyJsa OuAaH aHHKAAHALH:

235475

Bouika KyBBaT HCPO(DrapuHiuKJapy ABHFATCJHHHI CanT MILJAL
Taxpubacunan Tonunaad. [leuraTenb canT MUIAaraHAd TapMOKIAH ofa-
€TraH KYBBATHHHHI XammacH (akaT WcpocdrapuninKHH Konjauira cap:dh
6{nann. Arap asa wy KyBBaTA@H MHCAAarH HCPO(rapuHINHKHE aitnpul
TAlUACAK, JBUraTe]b ONaéTran Tokka Oornuk Gynmaran Gowka ncpod-
rapuinikaap Konand. By ucpodrapunnuxuu AP’ opkanu GesruJaimus.
Y Kyitugarura Teur Gynanu:

AP' = Py— I3-R = APy + APyex + Px

Oy epjla P,— npuratenp CaNT MUITAraHia KCTEbMOJ KHJIHHAETTaH KYB-
ParT,
I, — ABUraTeJIHMHI CanNT HILJALI TOKH.
Meaaﬂmamm ueporapuuankaap A Pyex BEHTHJSALMOH Ba nonmﬂnmu{-
JAPAArH RIUKANAHKLIrAa KeTajuran HcporapuyumiukaapuiaH ubopar. Bew-
TUZSILHOH MCPOgrapunfvKknap ainanuir Te3nurura GoOrmMK G6y/raHuiaH
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ABHFATEJHHHT CAJIT HULIAW TaxKPHOACHHH TYPJaU Te3/HKJAApAa YTKasu-
nub, xap xua Tesnukaapaa teriwnad AP’ anugnanaau. suratesuuur
casT HULIALLACH Te3JINrMMH  Y3rapTHPHII YYYH YHHHI KHCMaaapHuaard
Kyunanuur y3raprupnaagy. Kyunauuun sca, JIBAratesira KeTva-KeT Y.iaH-
rag peoccraTJap épaamipia V3rapTHpHAaau. ¥.Jyauuiap aﬁnaxfum TC3JIHK-
napuuinr 7—=8 guiiMataapn yuye Oaxkapuaaju.

doiinann KYBBaT HCTebMOJ KHAHHAGTraH KyBBaTAaH Hcpojrapyn-
JUKHUHT ailppirannra Teur OyJnaau:

P, = P,— AP = Py — APycx— AP,

@oiigann KYBBATHHHT HCTeBMOJ KHJIHHAGIraH KyBBaTra HHcOATH
(doitgann wur kKoadgduunentTunn Gepanu:

u=%4m%.

Doiifann KyBRATHIHT JBHratesp aiiiaHuwl Oypuak Te3Jjurura Hic-
GaTit ABuratesbs yKHJAArin MOMeHTHH OGepajiH:

P'_‘ _— 30’102 . = __EE. ) -
onn/B0 0, 102._:? Ket = 975 —= ke = 9550

n

Bolka xapakTepHcrukanapHi OJHUI Y4VH ABHrATe/JHHHT Harpy3ka Tax-
puGacu yTkaszunagu. Harpyska sexannk 10puo3 épaamuaa Gepunamit.
Topmosra ki1 Kyud Ousan Tabcup 3THO, €KH TYPJAH CFHPAHKAArH TOLUI-
JapHi ocHO JIBHFATeJIHHHT HArpy3kacHui Y3rapTupuil MyMKHH. Tamx-
puda TapMOKHMIT TYJIa KYYJaHHIINAA YTKa3maa i, AbHil PeocTaTViapHIiHD
Kapuiaurin noara Ttedr. Takpubasa ABHraTeNHHHI HArpy3KacH HOJAAH
HOMHHAJraua yarapTHpuaras opanukjarit 7—=8 guiiMatyiapw oJiMHajm.
Jlpdrate IHHHT HOMMHAJ KYBBATH, YHHHF nacrnoprija KypcaTwiraH Ho-
MHHAJ TOKHH HCTEBMOJ KHJIaé1ranuja aHukJ/aHati.

Py

\‘ = = =
M —~ HAM

Hl. MwHu Gamapuw TapTUOHM

1. JlpuraTeAHHHT TY3idiy Ounan TaHuwmd, YHVHT NacropTiiig
Gepusnraunapnu xncoboTra €smnaii.

2. 125- pacmaiaru cxema HHFHJIALH.

3. KOprusum Kowujacura pHost KHAHHKO JBHraTeNb yjaHain Ba aii-

JAHULI HYHAMHLIH KY3aTHaaau.
4. Aiinapnun fiyHanuwy y3rapTHPHAaAH Ba siHA aBBa/rH HyHajuuuira

KenTupunanil.

e
Riap . # K.Y,

% —0 :
G 7

- )

125-pacw.
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36- xcadean 5. IOp"uaMu_l Kaplinanry  yaanuo,
U 7 R MeXaHKaBHii TOPMO3 épaanmmnaa JiBH-
Ne | ratesib SIKOpPH TYXTaTHaaal Ba Y-
e a N yaw uaTixkanapn 36- xaasaara é3u-
1 | 2 Jaaf.
I 6. Topmo3 GywatHaud, nBHrare-
2 , 3 HHHP CaAT Miujaw Taxpudacu Vika-
3usaa. Tes3nuKkHH acTa-ceKHH Mak-
3 I ! 1 cumas  Kadmarturaya owpa  Gopud,
- Yauaur  HaTHzKanapn - 37- xaasaara
f3unany.
37 - mcadsaa
P ¥ nqawmnap Xucobaawaap
Ne n Un lrlJ Pu I P!\I P
aiafsmur a a ] am I an ant
! | |
== l '
n |

7. Harpyska 'ra}z(puﬁacu YTKasuaub youawr Hatikanapu  38- ;xkan-

pasra €3unagu.

38- acadsan

Vayawaap NHcoGAauaIp
N n u 1 P; Py P P 7 M
aiAfMun [} a am em 8 a1 % Kest

8. 75°C TemnepaTyparaya Ku3HraH JABHTATeJHHHI 3JEKTPHK KapLui-

JIATH aHUKJaHAaJH.

9. 37- xansan OyiiMga pABHraTesiard KyBBaT HCpograpyHinK/Iapi

XucobnaHanu.

10. AP’ ucpodrapuHIHKHHHT ABMraTe]b aiilaHHLI Te3/urura GOFJHK-
JNBK rpadurd, suHu AP’ = f(n) gypuaangu.

11. 38- xanBan Oyiinya Teruwnd xucobGnaumap Gaxapunanu. Tes-
JHKHMHT KHAMatiapura Tteruiuan AP’ HHHT KuiiMatiapu AP’ =: [ (n)

rpaHKnaH OJIMHAJH.

12. M xapakTepHCTHKaNapu KypHJAaIu.
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13. M = [(n) nur xapakTepuCTHKAacHAaH JIBHTATEJHH [OPTH3HII MO-
MEeHTH TOMHJIaJH Ba YHH HOMMHAJ aHNAHTUPYBUH MOMEHT OHJIaH COJIHuI-
thpiazan. IOprusnw momentunn Tonmw yuyn M = f(n) rpaduruuinr
¥3rapuw xapaktepura Kapa0 opauHaTa YKH GHIaH KECHLUTYHYa JaBOM °
STTHPHAAMH.

1V. HoHTpon casoanap

- Kerva-keT Ky3raTinuwig ABHrATE/IHHHT TY3HIHILH BAa HLLIALL NPHH-
LHTT Kaupaaii?
2. KeTya-keT KV3FaTHILIM ABHrATe]b TAPMOKKA KAaHAall yaaHazu?
3. Kerma-ker kV3ra1uunid ABUTATEJHMHT aiilaHUl HyHAJHIIH KaH-
jait Varaprupuaanmn?
4 Jleuraresis uyiraMaapHHAHT KapLIHJHTH Kaujpai yiuanaau?
. Huna yuyn apuratenHusr aitnanui TE3UrH  HarpysKa OLIHLIK
611 TaH KeCKHH Kamasijiu?
6. Kemva-ker KV3FaTHILIH ABHrATeNHHHT olinann Hr Ko3(pdHuuHeHTH
Kaujail annKaanami?
7. JIBuratefHuur IOPrusmil MOMEHTHHHM KaHAaH aHHKJAW MYMKHH?
Ketma-xeT KV3ratHuiyg JBHrATe/NHH Harpys3kack3 IOpPrusraHja
HHMA coxup Oynanu. ’

18- JABOPATOPHA MLLIU

Y4 dasanu KUCKa TyTalwraH poTOpPAH aCHHXPOH
ABUTATENNAPHU TEKLUPHLL

I. MwpaH HKy3aa TyTHaraH makcapg

1. ACHHXPOH JBHraTEeJHHHI TY3H/HLLIH, CXeMacH Ba nacmoptd OuiaH
TAHHILIHILLI,

2. Jpurarenuu 10prusuul, TYXTATHLI Ba aiJaHuil l"!S'»'HaJ'[HLUH yarap-
THPHLUHH ' pradiul.

3. JlsuraTtenuiHr WU XapaKTepHCTHKANAPHHH OJHLI Ba KYPHLI

Il. aGopaTopuA UwWKra TYLWYHTUPUL

ACHHXPOH JBHraTEJHIHT HILIAUIM aiilaHyBYil Mar{UT MailaoHH Xo-
jucacHra acocianajan. ARJAHYBUH MarHuT MailjloHH aCHHXPOH ABHrares-
HUHT CTATOp HYJFAMJAPH OpPKaJIH Y4 tba3aml Varapypyan TOK yTranja
xocun OVaanu. AfiianyBuM MATHUT MailoHH pOTOP YyJIFaMH CHMJIAPHHH
‘KecHO VTHO, - yaapia 3. 10. K. mmykuuﬂnalmu Arap porop uyJFami-
< HHHT yusapd Oupop KaplHidK OpKaan €KH ¥3apo KHCKA TYTalUTHPUJICA,
Oy MHAYKIHAJAHraH 3. 10. K. POTOP YVJFAMHAA V3rapyBuaH TOK XOCHJI
Kuaaan. Porop uysaramupary ToK OuiaH cTaTop 4yJFamH aiilnaHyByH
Mar”uT MaijJOHHHHHI ¥3ap0 TabCHPH HATHMAacHAa aCHHXPOH JBHraTesl-
HHHI POTOPH MACHMT MaiiIOHH aillaHHIMHUHT FiyHanuy Gyitnya aina-
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Hanu. POTOPHHHT aiiaHHLIN XamMMa BaKT MarHil MaiiloHH aiiyianuiiad
opkafa Konamu. POTOpHEHr aiijaHaéTral MarHnT Maiipounra  Hiic-
GaTan OpKalda KOJHMIUM cHpnasiw s Ouias XapakTepianajail Ba Kyii-
naru dopyyda Giian udoaanauan:
n,—ns
§=—
n,
Gy epaa n, — afilaHyByaH MarHuT MaiiJOHHHIHT MHHYTHra aijiaduuiiap
COHH,

N, — POTOPHHHT TAXOMETP OHJaH YydaHadTraH aitianniuiap CoHi.

By naGoparopus nipaa KHcKa TyTawran poTtopai aciHXpoH JBH-
raTe/iHd TapMOK Kyunauumiuura pyouaexuk épaamnna  GeBocnTa yJaaul
yeyau Kyanawuwaans. ByHpjail ynamja ioprusuun Toxn xocin Gyuiaim.
By Tok jeuratenb HopMaa wuumiarasaa xocua Oynaaurap  Toxjan 5—
6 mapra kyn Gyaaau. 10prusuw TokaapH 1wy TapMoiiarid HCTeEMOIUH-
Jlapaa Ky4JaHHIIHH Kauai'{mpaﬂ,n lynuur yuyn Ov ycva1 JiBHraTedb
KYBBaTH TapMOIg \’M\\Ilﬂ' KYBBATHHHUT 15—2009, U4 HWIaH KaMIHI TaluKiv
}\_I‘I.T]]"aH,D.aTIIHa 1\_) JUAaHHaaH. M )\apﬂl{LepI{CTllK‘]TlﬂpH apHraTte/ib Tap-
MoKJaH Kabyn kunaétran o TOK, P, KyBBaTH, M ailiantupyBun MO-
.MEHTH, COS @; KYBBaT KOIPMHIIEHTH, Man (POIAATT UL KOIPPHUHCHTH,
S CHpmaHMIIM Ba n, ailnauvw Te3nurn Onjan ABHrartedab yusapuiart
kyunauuw U, Ba TapmoK uacrtotacu [, varapmac Oyaranja jaeuraresis
yKugarn P, KypBaT opacuaaru OornaHMULIaH HOOPAT:

Iy, Py, M, cos @y, NMas, S, s = [ (P,)

Oy nwja yd asann KHCKa TyTalras poTOPJH aCHHXPOH ABUraTe/b
Ba y Ounan MexaHuk OoFnauran napaasien KVY3raTHILIE  y3rapaac Tok
renepatopnian nGopar arperatian oiijanannaant. [Mynnait giamo,
yarapmMac TOK reHepaTOPH acHHXPCH JABHraTe/iHH YKH y4yH Harpyska
6ynann. [eHeparopHuHr Harpy3KacHHI

1) Ry Huur MHIIOPHHH  §'3rapTHPHLL,

2) rexeparop 1(53Fa'rnm 3aHIKHPIAATH peocTaT épaamuia  KV3FaTHUI
TOKHHH V3rapTpuul HyJaH OujaH V3rapTHPHLL MYMKIHH.

XucoGnai  opmyaanapi.

1. AfinanyBud MarHHT MaiiIOHMHHHT AlJIaHHULIADH COHH
S
T
6y epzaf, — ABHraTesb CTaTOPH HCTEDBMOJ KHIaéTraH Ya3rapyBuaH TOK
yactoracH (f; = 502y),

p— CTATOp 4YyJraMiapijiari XKyt KyTbaap COHH.

Hopman Gamapwaran JABWrarteniapja cratop ailjaHyBud MarHiT
MaliIOHHHHET MHHYTHra aitanuwnapn cowin 3000, 1500, 1000, 750,
500 aéia/mur GYAHIIM NMYMKHH, [IBHraTeJHMHT nNacnopTHia POTOPHHHT
MHHYTHra aiiiaHuiuiapi couu n, kVpcatiuaagu. [y kVpcartniran coH-
JIADHUHT 3HI KaTTachra siKHH OYJIrami® JBMraTeNb YUyH 72, HUHT KHil-
MatH Oy naju.

2. [IBMraTesJHHHr KVBBaT Kosepq)nuueu'm

PI
3:-Uys- 11’

n, =

cosp, =
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6y epaa U,p— TapMOKHHHT BojpTMeTpAa V14aHAaéTran (asa Kyuna-
HULLH, 6
1o — ABHraTeIHIHT TapMOKNAH HCTEBMON KHJAABTraH ammep-
MeTpJa VyjuanaéTrad TOKH, d.

3. Ac:-mxporf_ JABHraTteJl, Ba y3rapmac TOK reHepatopHaaH HOopat
arperaTHHHT (oilfann Hur Ko3 puunenth yuiby dopmysa GHIaH aHHK-
JlaHaH: '

Narp = “P};—m . 100%,
1
Oy epna Prey = Uren+ Iren — acHuXpoH JBHraTeJb VKM Y4yH Harpyska
OVvuiran yarapmac TOK reHepaTOPHHHHI KYB-
Baru, 6m;
Uren — Y3rapmac, TOK reHepaTOPHHHHT YyuJapHpa-
' KydJaHull, 6;
Iren — Y3rapmac TOK reHEpaTOPHHHHI Harpy3ka,
Arap TOKH, a.

Tarp == Mae* Nrew; Mag = Tren
Aeb oncak, ABuratenuuur Qoijany M Kodh@UUHEHTH YUuyH KyiiH-

JarbHi XocH.1 Kiiamius; 0
@
5]
c/c

&
e
V=

126- pacm, .
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39- xacudeaan

¥avamaap
Heuratean Teneparop
I Ug Py na Ten Usen
a & am atf af aum a a
Huaosu
NuncoGaawaap
P, P L P, M €os 7 n, S
am am L4 am na — aa s LA

Naw = -',/ ; 100 0.
1

4. Jewrarenb ykuaaru doiinann Kypeat
Py = Py-1ze.

5. Ieurateap VKuaaru aﬁnal-xmpyaqu MOMEHT

M= 9?5 2 kem = 9550 2H <M.,

ns Ma

6y epiaa P, kem ja. - )

- lll. HwHu Gawapuw TapTHGHU.

126- pacMaaru cxema HurFHIanH.

2 Vauaw acGoGnapuny 1Oprusvml TOKHAAH cakJjaw yuyH P, py-
OGHIBHUK YJIaHAJH.

3. JIBUrnTesHH IOPTH3HIL YUYH PYyOuabHHK 'P; ynaauamm.

4. JBuratesHMHT ailiaHul {yHandwiduu Yaraprupuur  Gaxkapuiaiu.
ByHuHr yuyyH pyOHabHHK P, Tapumoknan aXpatunanu Ba JIBHraTedb
1yXTaranzaHn KeHWH CTaTopra VJauraH JHIHS CHMAAPHHHHT XOXJlarad
UKKHTACUHMHT VpHu anmawiad ynauaau. Cyurpa P; pyGunbuuk yna-
Haau Ba JIBHraTtenb TeCKapH aWJaHaéTraHJMrira MILIOHY XOCHJ KiJauna-
au. Cyurpa py6unbhuk P; HH TapMokuan axpatiu®, ABHrarejHH 10pri-
3HLI CXEeMaCH &BBAJTH XOMaTHra KeaTupuO Kyiujanu..

5. IluraTenHu IOprusraHjiaH cVHr 2—3 cex BakT yTrad y.Jdauiiap
VyTKasui yuyH P, pyGHALHHMK a)XpaTuaajiu.

6. PyGunsuuk P, ynananu Ba rexepatcp 3awxupuaaru R, Harpyska
KApLUHNMIK Y3rapTHPAIHO, ABHraTeTHHHI WU XapaKTepHCTHKAMapH OJH-
Hand. ABBaj reHepaTOPHHHI KV3FAaTHII peocTaTy SpAaMuMIa TeHepaTtop
yusjapua HOMHHAN KYUJaHHUI XOCHA KuauHamu. Amnepmerp A Kypca-

THM GyHuua xap 6up 0,5 a jpan Keinn 10 Ta nyxra OJIHanH. Omnn-
rad HatuKanap 39- kazapanra 33upnani.
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7. ¥Yauawaan Ba XucoGnalllaH ONHHTAH HATHXKAnap OyiiHua aeura-
TeJHHUHT HIUI XapakTepHCTHKaNapH KypHaanu.

8. Hpwratenb yxujaaru KysBBatra Kapal cos @, Ba Tz Kauaait Va-
rapramJiir Xakuaarn VTKasuiaraw Mwgas XyJoca uyukapuaanu. Cupra-
HULWHIHE XicobGnanran KuilMaT/iapw YHHHT HOMHHAA Kuilmathapu Gunan
CONBHITHPHIIAH.

IV. HouTpon casonnap

I. AcHuxpon ABHraTe/IaPHHHT TY3WJHUIH BA HULIAUI MPHHIHIH KaH-
naii?

2. Kaunaafi Gornamnuniap RBHraTeJHHHT MU XapaKTepHCTHKAJapHHH
Genrunaiian?

3. dpurareas VKujarn KyBBaT Kaujail aHuKjJaHamu?

4. Jpnraresnunr KyBBaT kodpuuUHeHTH Kauaail aHMKJAaHagH?

5. Heurarenp VKuaary ailaHTHPYB'UH MOMEHT HHMara TeHr?

6. Acunxpon japuratedHuHr ¢oitpany M KoddduuuentH Kaaait
auHIIaHam?

7. Acuuxpon IBHraTeJHHHI CHPMNAHWWIN HHMA Ba Y Kaujail aHHK-
Jaanajin?

8. Jpuratennuur ailnanuwn AVHaIHIWIK KaHAah y3rapTHpHJagu?

19- NABOPATOPUA ULLU

Masa poTopau y4y hasany aCHHXPOH ABHraTeNHH
TEeKWHUPHLL

I. MwpaKk Hy3pa TyTUarad makcap

1. IOsuratesHuur TY3!IHLWHN Ba cXemacH OHJAH TaHHUIHUL

2. JpuraTtensi IOPrusiliny, TYXTATHUWHK Ba afllaHnul HYHANHIIMHK
V3rapTuprisi Y prasuul.

3. IpurareJHHHT MU XapaKTeprCTHKAMAPHHH OJAHUI Rl KYPHUL

Il. NaGopaToOpHUA UWHra TYWYHTHPUL

Acunxpon aBuratenuiur wwaaw npunuuny 18- naGopatopust Hiunaa
Oaén »1naran. dasza  poropaH  acHHXPOH JIBHratess  KHCKa T1yTalurat
pOTCPAN JIBHFATE I AaH POTOPHHUHT Ty3uamui Ownan dapk xunaau. Pa-
3anu potop Kanumauri 0,35 =0,5 aeu OyJaraH 9neKTPOTeXHHKaBHi TYy-
HyKajapaan wramiviannG figFuaras  wieapaan uGopat. [Masnap 1e6
IOPHTIJIAINTrAH  apiKuaaapura cratopiard KaGu, POTOPHHHT YU (ha3aiu
yyJaraMH oKoiflnawrripuaran. Potop uynramaapi 1044y3 cxemaja  vJaa-
Hagu. Xap 6up ¢asanuur Goul ywaapi yKKa Maxkamaauub, YHAAH H30-
JAUNS KWJIHHFAH Y4Ta MEC KOHTaKT XaJjanapra Gupuktupuarax. Muc
xanianapra 6ocnub rtvpran KV3raaMac 4y rkanap opkajH poTop uyJrawm-
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JIapH yuTa CHM €pAamHaa IOpriusiuw peoctaTHra OHPHKTHPHIraH. 10pru-

SHII PeocTaTH I0JIAY3 CXeMaja yJaHraH yuta Kapuiwinknan nGopat.
IOprusumr  peocTaTHHMHr BasudacH IOPru3nil TOKHHH KaMaiiTHPHII

Ba 10pru3ull maiTHjiard ai-i.naympysw MOMEHTHH oluupuigan nbopar.

[lBUraTenHUHr Ul XapaHKTEepPUCTUHaNapu

I,6 TOKH JBHFaTeJHHHI TapMOKNAH HCTeBbMOJ KHJAETraH K)'BBaTH
P;, aiiauTnpyBul MOMeHT M, KyBBaT KO3(hhHUHEHTH cOs @y, (hoilnanu
HIU KO3)dHUHEHTH 1), CHPNAHHLI § Ba aiJlaHHUl TC3AHTH 71, JIAPHHHT,
JBHraTeNb KHCMaNapuaara JuHkisa Kyunauun U, Ba wacrora f; y3rapmac
6vsranjia, JABuratenb yiguparu coiipami KyBBaT P, ra GOFJHKJINTHHH
KVpcarajiu:

f1¢’ Plu M: cos q}].l Nas, S, ”'.!=f (Pﬁ)‘

Henratenra Harpy3ka cudartuna asuratesb Vin Ounad  MeXaHHK
GoFNaHraH napajjiesl KysraTHULIM Varapmac TOK reucpatopujan oiina-
JaHunanu. 'eHepaTOPHHHI HAarpys3KacHHIl Y3rapTHpPUll HarpyskKa KapuiH-
JUrH Ry HHNT MHKAOPHHH, IUYHHHIJIeK, FeHePaiopHUHI KYV3FaTHul 3aH-
JKMpHIArH KY3FaTHLII peocTaTH épAamMmia Ky3raTHII TOKHHH Y3rapTHpHLI
6unan 6a:kapunanH. AMnepMeTp Ba BaTTMETP ABHraTe/b 3aHXKHPHra TOK
TpaHcOPMATOPH OPKaNH yJaHraujaurs yuyyH (127- pacm) TOKHIHT XaKH-
Kuit Kuitvatu /, Ba Oup ¢asaunur KyseaTH Py un 40- jkansanra €3uiu-
JaH aBeas Oy acOo6napHMHT KVPCAaTHILHHHM Tpaxc(OpMaTOpPHHHE TPaHC-
dopmanua KosgduumenTHra KynalTupiur Kepak.

Tpanchopmauuss KosbdHIHEHTH Kyiingarnua anuKiaHain

6y epaa I, —Tok TpancdopmaTopH OupIamMuM UYJFAMHHHHT HOMHHAJ
TOKH KYuH, @,
I, — TOoK TpaHchopMaTOPH HKKHJIAMUH YYJFAMHHHHT HOMHHAJ
TOK KyuH, @, SIbHH Lo = Krx.o 1,

Oy epaa [ A — ABHMIaTe/IHHHT CTATOP 3AHIKMPHIATH aMIepMeTPHHHI K{p=
catuwy, a;+Pp = KPP, Oy epaa P, — BaTTMETPHHHT
KypcaTHLLH, 8/n.
Yu asanu acHHXpoH ABuraTtesb yuana ¢asaHu Oup TeKHC IOKNaraHH
YUYH ABHraTeJHHHI TapMOKAAH MCTEebMOJ KMJAJHraH KVBBaTH

P; =3Py
6ynanu.
Ipurateanunr doiigany KyBRaTH y3rapMac TOK FéHepaTopH 3aHKHph-
ra ypHaTHATaH amrepMeTp Ba BOJBTMETP KYPCATHIIMHHHI KynaiTMmacH
OuslaH aHMKJIAHALH

Pren = Uren* I'ten.
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ByTyn arperatHunr (apuratess-reneparop) qoiizanu uur kodphuiueHs
TH, (oiilanu KyBBAT Pren HMHI UCTeBMOJ KuAuHabTran KyseaT P, ra
HucOaTHra Tenr

P
Narp = Mgp " Nrea= ’%ﬂ"
1

Naw = MNren £e0 Mz HH KYilnparu QopMmynajan aHHKiam MyMKHH
i IPI"l.‘il
e =/ 2 100
1

Heuratens Viuaari KyBBaT Kyiugard ¢opmynajad aHuKJ/aHaau

Py = Mg Py.
C‘IIP[’!Z!HIILH]'II![IF MIKAOPH
ny — 173
n,

LR —

60 - u i
6y epaa n, = —ﬁi——aunau)fnqn MariuT MaliiJOHMHHHT MHHYTHra ailja-
HHLLJIAD COHH;
p — CTaTop UyJFAMHHHHT KY(T KyTOJap COHW;
[1 — TapMoK dacTtoTach;
/o — POTOPHHHT TYPJIH Harpy3kanapia TaxoMeTp €Epaa-

MIjla aHuKJaanaiirad MHHYTHra ai‘maHnmnap COHH.

HBurateJIHHHr KYBBaT KO3(h(hHUNEHTH
P

e ——— In=l¢
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Jeuratens Viuaari aiganTHPYBYH MOMEHT .

M=9752 o =0550 22 o
n, Ny

Il. MwHu Gamapuw TapTUEu

1. Jpuratenuuur Tysuaumn GHJaH TAaHHUNWIAZH Ba nacnoprtupa Ge-
puarasnapHn xucoborra KyunpuO €é3unaau.

2. 127- pacvaarn cxema THFHJIALH.

3. Hpuratens toprusunaan. HOprisuuwiaan aBpajn 10prusuil peocTaTH
«IOP» canT KoutakTra yjaurau Gy/uG, poTOp 3atKHPH OMHK OYyJMLIN
Kepak. Wlynpan cyur P, pyGusbunri ynanamu. IOpruskur peoctaTHHIHE
JlacTacHHH CTpesika KypcaTHaran TomMoHra Oypu6, Oupuuui OockHura
Kyinaaaun., Potop 3amknpira 1oprusuil peocTaTHHHHE KapPIUHAHCH yJaH-
ran. JIpuratens aitnana Oowwaiigd. JIBHraTeJHHHr aiflaHHUI Te3JHrH
opra GopraH capil IOPru3ill PeocTATHHHHE JAcTaciHu KeiluHrn OOCKHY-
napura ytkasunann. Oxupru GOocKHYJA YHHHT KAPLIHJAHCH HOJAra TeHr
6ysiné Kousaau.

4. JIpurateqnu TYXTaTHLI yuyyH pYOHIbHHK P; HH TapMOKJaH ax-
paTHIaAH Ba IOPrH3HII PEOCTATHHHHT JACTACHHHM CanT KoHTtakrra (Gou-
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127- pacm.

NaHFH4 xonatra) cypub kyiunaau. [y Guaau jaBuratean HasOGaTiaru
IOPru3ull yuyH Taiiépnab xyiunran 6ynanw.

5. IluraTennu TYXTaTHO, YHM ailaHyull HYHANMWHHE Y3rapTHpHILIra
VTKasunaan. YHUHr aiiiaHul AVHAJAHWMHKM  Y3rapTHPHLL YY4YH CTaTop
KHCManapujaard ucrarai HKkH (asa CHMIApUHMHT VPHUHI aJMaulTHPHLL
Kuost. [IBHratesb POTOPHHHHT TecKapH HyHaiumumja afiiana Gouwian-
FaHMNrCHra MUIOHY XOCHM KHJIHHAJH.

6. JlpuraTeqHHHT ML XapaKTepUCTHKalapH oauuaau. By xonna op-
TH3HUI PEOCTaTHHHHI KAPILMJMCH Hoara Tedr OVaumwin Kepax. Xapak-
TCPHCTHKANApHH OJIHILIJAH aBBaN pABUratenra Harpyska Oepul, ctatop
Ba POTOP 4YYAFAMJAPHHHHT TETHILH TeMMepaTypacH XocHa O6yaryHua
Ku3aupuaaau. Hyaramsap TemnepaTyVpPacHHMHI JLOMMHILIMPH HYKTaH Ha-
33pHiAaH, TEKUIMPHILHM 'KaTTa IOKJalullaH KHYHK 10Khalura TOMCOH OJIHG
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GOPHLUJIMK MaKcajira MyBO(MHKAHDP. Y JvaLu HaTHKasiapy 40- xkapBsanira
€3ua .

40- xadsaa
Y auawaap Xucotnawnap
U, | Iy Py, | ns /10 [ 48 P, P b M P, n, M S5 |cose
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‘g G
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7. IIsuratean VKHNa y3rapmac Harpy3ka Gyaran BakTaa f, = [ (Rp)
XapakTepucrikacH Kypuaaau. Poctiaur peoctaTH TapukacHaa IOPrH3HLI
peoctaTiyiad oitgaganinany.

n, =:f (Rp) GornauulWHI oaHul YYyH poctaaw peoctatu 1,2 pa X. K.
Gockuusapra ketma-ker VYrkasunapu. [IBuratens YKuAari KyBBaTHH Va3-
rapTHPMAc/aH, PeoCTATHHHT TYPAH XoJaTjapuja, POTOPHUHT aiJaHHLI
Te3/MrH 71, HU Vyawl yTKasujaamau.

Heuratens yiuiaarn KyBBat Prey = Ur-[r = const Gysranpa y3rap-
mac Oyaaan. Poctaain peoctati OHTTa OOCKHYM KapLUMJAHCHHHHE MIKZO-
pPH peocrtaTia Ky'pcaTujirad. ¥.n4aul HaThxanapn 41- xkajpanra €3maaiu.

41- xeadsaa
% ¥ avawnap Xncobaawaap
v rcoc‘ll‘ja?rﬁ;t?:{lf'l Zac- 4 —Ur | I [ ny | L n ) P
AR oM a | a |m‘£.:,f.\mn am aiia/smuu L am
1 -
2
3 N
4
5
6
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8. Mw xapakTepucTikajaapit KypuJauit

9. cos¢ Ba 1 HHHr Kuilmatnapn nacnopiaa Gepuiransiapi 6unan
CONHIOTHPHIAIH.

10. JlaGopatopisa mwn Oyiinya XyJaoca wikapHiaii.

IV. HoHuTpon caBonnap

1. Acuuxpon aBuraTeJHHHr (aza poTopi KaHaail Tysuarau?

2. 10prusuun peoctaT HHMA YUYVH KyJujaanuwaaan?

3. ACHHXPOH ABHraTeJHHHr aiJaHnll iyHanuuMun Kawjaii ysrap-
THPHLI Kepak?

4, ACHHXPOH JBHraTeJNHHHI HII XapakTePHCTHKaJIapH HHMa Ba Y
KaHaad onuHaau?

5. ACHHXPOH ABHMAaTeNHEHT YKHAArd KYBRAT, KYBBAT KO(QHIIEHTH,
doiiiand v KoahhHUHeHTH Ba CHPraHMUI Kauaai auiiKaanam?

6. PoTop 3am)KHpHAArH KAPLIMJAMK CUPNAHHUl MHKJAOpUra Kanzail
TabCHP KypcaTajH.

20-TABOPATOPHSA WLLN

Y4 thasanu CHHXPOH reHepaTOPHH TEHLWHUPHUL

I. MwpaH Kysaa TyTUNrad maxkcap,

1. Yu ¢asanu cHHXPOM reHepaTOPHHHI TY3HJAHLIM Ba cXxemacHHu ¥p-
raHm,

2. AlipuM TapMOKKA HINNAETradH CHHXPOH TeHepaTopHHHI XapakTe-
PHCTHKACHHH OJIMLI Ba KYPHLL,

3. CHHXPOH reHepaTCpHH Napajiiies HUJATHUL YUyl TapMOKKa yJaul-
HH VPprasuui,

4. FeHepaTtopny napasien HUIATHUINA YJarasjan CYHT YHIHT aK-
THB Ba PeakTHB KYBBATJNAPHHH V3raPTHPHLLI 1M YPramiul.

5. CUMHXPOH MallUllHAHM TEHepaTop PeKHMHAAN JABHraTe/b PeHIni-
ra YTKasHIUHM, \Prasuiu.

Il. NaGopaTopKA vWUra TYWYHTUPULL

CHHXPOH MAlUMHAHUHT KY3rajaMac KHMCMHM CTATOp, KY3ralyByaH Klic-
MH 3ca poTop je0 aTanafu. D.10. K. HMHAYKUHAJAHTAH YyJFaM sKopb
uyiramu JieG atananu. Xo3uprd BakTAa ¢akar ailnanyeun KyTOmn Ba
KV3FanIMac sIKOpPAHM CHHXPOH Maluunanap nuwiatunami. Kuynk KysBat/m
CHHXPOH MaluHHANap Xam Kyaaanuaaad. Kuyuk KyBBaTAH CHHXPOH
MawMHanap (Macanaw, ywoly JaGopatopusi Mumpard kabm) Ky3sranmac
KyTOnu Ba ailnanyBud sIKOpAH OyJjaju.

CHHXpOH TeHepaTop nacnopTHAa KiypcaTHaran HOMMHAJA Kyuua-
HHII Ba HOMHHAA 4YacioTajark 3JeKTP SHepPrusiHd Huad YuKapHuixn
Kepak. [eHepaTopuuur portopu Gupaamust jpuratenb Ginan OHp ¥ KKa
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woilamtupuaran. By naGopatopus wuimmia Gupaamui  ABuraTess CHga-
THAA napajJie/l Ky3rFaTHULIN Y3rapmac ToK aApuratenunan (oiilanauniran.

By apuratesnuur Ky3raTHIL TOKHHH {3rapTHpuO, CHHXPOH redepa-
TOP POTOPHHHHT ailauill Te3JMrHHH OOLIKAPHLI MYMKHH,

[enepaTtop TOKMHHMHT uacToTacH Kyituparu (opMmynafan auHkaanagi:

— b,
frea 60

Oy epra p— ciiHXPOH renepaTopHunr KydTt KyT0nap conu;
/1 — POTOPHHHT AilNaHHUI Te3JHrH, alia/MuH.

By (opuvynazan k{Upiuun® TYpuOAHKN, POTOPHHHL aillaHK Te3nH-
ruan Varaprupiua Onaad TOKHHHP  YaCTOTACHHH  Y3rapTHPHLU MYMKHH
skan. Crauaapt uactora 50 ey Hit onull YuyH, reHepaTtop PoTOPHHHHD
aitnarur tesanrs 1500 ada/mun ra Tenr OYARILN Kepak, YYHKI TeKLi-
puaaztran reriepatopauur Kyhrt gyrbéaap cown p = 2.

lenepatop KHCManapiaarit Kyunadui

U=E—AU,

6y epra E — sixopb uyaraMaapija HHAYKWHSJIANYBUH 3, 0. K., 6;
AU — sicopb uysraMIapijard KyuJaHuul TyWwyeH, 6.
d.10.K. E gyiitaarn udoiaian aHHKAAHULIHK MYMKHH

E = 4,44 . (;-')-f . u?l J [(u_\'.'l;_n

Oy epja @ — KyTOMapHHHT MAarHuT OKHMI, 80;
IV, — renepatop 6up pasacH 4yJFAMHHIIHFT YpamJaap COHHM;
Kuya, — sikopaunr yyaram Ko3pduuHeHTH.

Marsnr ogusi & g¥sratiin Toku OMnaH Xocua Kwinxam. [ewmak,
reHepaTop KHCMAJAPHAATH KYUJAaHHIWHH V3rapTHPHIL YYYH, YHWHT KYV3-
FATHIL TOKHMHHM V3rapTHpuil Kepak. Amoxula TapMOKKA HIUIAETraH CLH-
XPOH TeHepaTOPHHHI aceChil XYCYCHATAAPHHH anHKaAaw yuyd Kyiuaarn
XapakTepHcTiKaJap oJnuaji:

I. CanT wwaaur xXapaKTepHCTHKACH— Harpyska ToOKH
I, == 0 Ba aiinannws Te3nnrn n = const Gy/Aramja renepatop Kiicmaia-
pusarn  Kyunauuwi U undr gy3raruwr Tokn [ Orsan Kawzpaii Gornan-
TaHJICHHY K§pcaTajH,

I, =0, n = 1500 ada/mun Oyaranza U = [, (/).

2. TenepaTOPHHUHI TaWKH XapaKTepUCTHKaAaCH—K}3-
FAaTHII TOKM [x KyBBAaT KO3(PHHUHEHTH C€OS@ na ailnaiiil  Te3yuri 2
yarapmac Gysiramjia resepatop kucmanapmjary kyynannm U wuur mar-
py3ka Toku [, Ounan xaupgail OOFJAHTAHJMCHHH KypcaTaiu.

Ix = const; cos @ = const; n = 1500 atia/smun

6ysiranza
U = [ ().

By xapaxTepucthka pocrsiab 6y/Maiiaran reHepaTOpPHHHE XYCYCHATHHH
KypcaTaju.
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3. PocTanam XapaKTepHCTHKACII— FeHepPaTop YyuJapHaaru
KYYJaHHII, KYBBAaT KO3(pHUHEHTH cos @, ailjianuilu Tesjaurn n yarapmac
6ynranaa Ky3raTHII TOKH [x HUHr uarpy3ka Toku /, Onnan Gornavu-
IIIHH KYpcaTain.

U = const; cos ¢ = const; n = 1500 ada/sun G6yaranga Iy = f(1,)

By XapakTepucTHKa reHepaTOPHHHI HArpy3ka TOKHM V3raprau/ia YHHHF
KHCManapHaard KyulauHlI«W Kaedaail kuanb yaraprupuacian  viuiac
TYPHIUHH Kypcatanu. By nabGopatopusa iumaa reHepatopuiur xap 6rp
dasacnra cuMmau peoctaT 1Ry, S'BHM akTUB Harpysra yaaurat. [lemak,
rellepaTOPHHHr TaWKM POCTJALL XapakTepHCcTHKanap:: cos ® = | OyJaran-
Jla OJHHAJH.

['encpatop TapMoK OuiaH napansiesl MULIALLH YUYH, YHH VJAlllaH
asBaj CHHXPOHJALUTHPHW KepakK. CHHXPOHJAIUTHPHLI Kapacuu Kyilkia-
r'd wapTaapuu Oaxapviuiad HOOpOT:

1) renepatop KHCMajapujari Ky4JaHHtll TapMoK Kyu4JaHuuiura Teur
6yamIN Kepak,

2) reHepaTOp 4acTOTACH TapMOK 4acToTacHra TeHr OyJ/iilH Kepak,

3) reHepaTop (hasafapHHUHT KeTMa-KeTJnK Taptudu tapmor (asa- .
JApHHHHT KeTMa-KeT/IHK TapTHOH OHnaH OHp XHA OVJINIIH Kepak,

4) redepaTOpHH TapMOKKA VJall MNaidTila YHHHD KyudsJadnld Tap-

MOK Kyuaaunumi Ounad Kapama-kapiud asaga Gyanuni Kepak. CHux-
ponaawTHpHLIHK |128- pacmaaru cxemaga KYpcaTHAraHieKk YJdHraH yura
eosbTMETP V, €épAamMuaa €KH TapMOKHHHI Ba IeHePaTOPHHHT KYyuJa-
HHIUMHH Vavalijuran ‘MKKHTa BOJbTMETp OHyaH VTKasiLi! MYMKHH. !

KypcatmMa yuyH V, BosbTMeTpiapra napajiesi 3JeKkTp Jamnadap b
ynanrad. BoabTMeTpJap Ba 3/7eKTP NamnasapHi yJall «CYHHUI» cXema-
cu Gyiinua Gaxkapuniras.-

CunxpodsawTipiur Kyitnaard Taptu6iaa oaubé Gopuaaau. I'eHepatop
.Gupaamuu jBuratesis €pAamMuia nacnopTHiaa KYpcaTH ral HOMHHAN Te3-
JNKKa Kajap aiinantupunaan. [enepatop afinanuul Te3JHMHHH CHHXPOH
Te3nHK 1500 ada/mun ra eTKasul yuyH TaxoMeTp €KH CHHXPOHOCKCIT
OHNaH KOHTPOJ KHAMO TypHJanH. ) |

CHHXPOH T2HCPATOPHHMHI KV3FAaTH!l TOKHHH V3rapTnpiulb, YHHHI Kyu- |
JAHWIUMHH TAPMOK KYUJNaHHLINTA TeHTJawTHpiaaay. by xodja HOMHHYH
-BOMbTMETD V, MapHUHT CTpesKacit reHepaTop Ba TapMOK YacTOTACHHHHI
aiupMacura TeWr yactora OuaaH. TeGpaHaau. Tapmok Ba TeHepaTop |
YacTOTaNAPHHH YacTOTOMETP €pAaMHia Ky3aTHil MyMKHH. Arap BOJbT- |
MeTPJaPHHHT CTpesikanapy Oup Bakta TeGpanca, sbHM XamiacH OHpop ]
BaKTAa HOJb KM Oupop KuiiMaTHM KypcaTtca, Oy TapmOK Ba reHepaTtop
(asanapMHHHT KeTMa-KeTJHK TapTOu GHp XuJjl 3KaHJHCHHH Ky pcaTaiH. l
Arap BONLTMETP/JIAPHMHI CTpejKasapin Typhanua TtebpaHca, TapMOK Ba |
resepaTop GasaNapHHHHT KeTMI-KeTJMK TapTHOH OHp XHJ 3MacHHrHHH
Kypcataau. By xonna renepaTop (ha3aNapHHMHT KeTMa-KeTJIHK TapTHOH-

HH y3rapTHpuIl Kepaxk, GVHMHr y4YyH reHepatop Tomonmjaard /I nepe-
KJIIOYATEJHHHHT KHCMAaJapHAAarH MKKHTA CHMHHMHI YPHHHH ajMallTHPHLI
Kepak. Arap HOMMHYH BOJLTMETPJAPHMHI CTpeskajapH Oup BaxTiaa Ba
XYAa CeKHH Tebpanca, CHHXPOHJALUTHDPHUIHHHIT OMPHHYH y4Ta LIApTHra
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prost iuauuran Gyaapu. CHHXPOHJAITHPHIIHKMHT TYPTHHUH WAPTH HO-
JIHHYIL BOJBLTMETPJAAPHHHT  CTpeJiKajapi HoJb  KHHMATAZH  {Tacrran
naiitna Oaxkapuaann. Uly naiitna nepexatouatenv //7 nu «Tapmog»
XonaTira yaaul Kepak. :

TCenepaTopHit napaiies HULIAWCa Y1aranjai CYHC HOMHHUH BOJBT-
MeTpAapuinr  cTpexanapi Hoaja Typaa (uynkn /17 pepexJiouartenu
opranil BOALTMETP KHCManapu TyrawTHpwiran Gyaaan).

[Mapansen mura yJAauras CHHXPOH FeHepaToplH akTHB Kyppar OH-
JaH 1oKganr yuyi, OHpaaMuil ABHraTeIHHHD KYBBaTHHH OUIMPMIN Kepak,
Oynunr  yuyi napamies KVY3raTHULIH  y3rapuac TOK  ABHraTeTHHIIHED
K\'3FATUIN TOKHHIE KavmaiiTepniu Kepak. [eHepaTopHHHT akTup KyBBaTH
BarT™MeTp OViinua asHHgIanam,

Cinxpoi repepaTopui peakTiB KyppaT Ousad 10KJ1aur yuyvH, YHHHE
Kisratiur  TokiHu V3rapthpuur  Kepak. Ontivan ae6 atanysuin kyjia
iyaail wkiaraTiun ToKnaa pa redepatop wwal uukapaétran yarapmac
aKTuB KYBBaTAa, renepaTop TOKH MuHuMan Oyniaan. Arap remepatop-
HIIHE KV3raTHl TOKHHH Y3rapTHpcak, OyHra HWOHY NOCIH KU MYA-
KiiL Arap gy2raTiUl  TOKHM onTHMA Kwimatuaan kKam OVaca, Marsut-
JOBYIl TOK MHKJIOD JKliXaTaaH etapan OVaMmaiian, y Xooila reHepaTtop
eTHUWMaCTrad MaruiTaAoRYI TOKHIL TapMOKJAdH HCTeBbMO Kia OGoruaati-
Jl, HATIZKAAA TEeHepPATOPHHHT  YMyMHI' Toku opramu. K{sratiu Toku
ontHMan Kuiimatuian kKarra Gyuica, OpTHKYA MariHHTJIOBYH TOh XOCHJ
O6yvaanin. By xonja renepatop FapMoKaall MArHHTCH3JIOBUIH TOK HCTEBMOM
Kuia Gownaiian. Hatumana renepatopauur yamymuit Tokn oprajm. Mar-
HUTJIOBYII BA MaruHTCH3JIOBYH TOK PEaKkTiB TOK XHcoOnauaM, UIyHHHE
YUYH VJAPHHHT Y3rapHiui reHepaTop PeakTHB KYBBaTHHHHI V3rapiiuira
omlb Kenaju.

CiHxpon renepaTtop JABHratTesh PexKHMHIAA XaM  HULIALI MYMKIH,
Byniur yuyH OupaaMuil ABHIaTeNHHHT KY3FaTHUL TOKHHI Opi0, YHIHE
KyBBaTH KamaiiTHpuiaan Ba Oy Oijian CHHXPOH TeHepaTCPHHHI aKkTHB
KVERBATHHIL HOMraya KamailTHpuiaau. Bupaamun ABMUraTeNHUHT KY3raTin
TOKIHH $IHAJa OWHPraHuMH3La BaTTMETP CTPeJKacil TeCKapi TOMOHTa
oru0, CHHXPOH TrenepaTtop TOKHHIHKT ¢asacu 1807 ra y3rapranauriuu
Kypcataau. By Xonza remepaTop TapMOKKa 3/eKTP 3Heprusicit Gepmait,
yHIau HceTebMoa Kivia Ooumiaiian. BaTTveTp crpeaxacHun sina Vurra
oFupHil yuyH [//7/{ mepexkmiouatenn épaammjaa BaTTMETP Ky4Jailiil
Uy IFAMHHHHT KHCMaJapHHHHT YPHH anMawTnpuanl, xailta yaauain,

lll. MwHu Gamapuw TapTHUOH

1, Cl[‘-IXpOI-I FeHePATOPHHHT TY3HJTHILIH Onsiax TaHHWH/IagaH Ba yYHHHP

nacriopTiiia Gepuarannap KyunpuO €3sujiaju.

2. 128- pacvparu  cxema imFmaagu.  Ywoly naGopaTopiisi  lwiaa
9JeKTp cXemanudr ¢aar fiyron uusHy OwnaH uYM3WAraw KHCMHTHHA
HHFIIa0, CXeMAaHHHT KCJAraH KHCMH CTeHJAa HHFHArai.

3. CHHXPOH reHepaTOpHH IOPru3HUI YTKa3uaAH.

Bynunr yuyH mnepekJiovatesab 2/ HU «BlraTesb» XoaatHra yTka-

3u0, Onpaamyu ABHraTenHd 1opru3ub 1o0opunaju. Ilepekmiouartenn 3/7

12—39 = 177
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«CHHXPOH» XoslaTHra yaaHamu, //] nepekjiouaTenH HeliTpasa XoJaTtaa
Gy Kepak. .

4, TenepaTOPHHHI caJIT HUIALI XapaKTePHCTHKACH oaHHamH. Tax-
pubajgan onuurausap 42-xanpanra €3usanu.

42- wadsaa

Ix a 0 0,1[0,2' 0,304 |:0,5]| 0,6 [0,7] 0,8
Ue ‘
Ue ’

XapakTepHCTHKAHHHT VCYBUH LIOXOGUACHHH KY3FAaTHIL TOKHHUME (ha-
KaT KH4NK KnilvaThlad katia KuilmMaTira Kapal, XapakTepHCTHKAaHWHT
nacaiopuil 1OXoOUaCHHH 3ca, KY3FATHII TOKMHHHI KaTTa KHEMAaTHIaH
KHuUBK KuiiMatura kKapab oauul Kepak. :

5. lenepaTOpHHHI TalUKH XapakTepHCTHKacH osnuHaau. I[/1 nepe-
KJiouaTeJaH «Harpyska» XoJaartura yaauaau. Harpyska TokuuM HOJaaH
HOMMHAJ KHitMaTHraua Oup ammeppad apasaTnO Vyaraprupnsaan. Tax-
puGazan oJanHrannap 43-kaasanra ¢sunann. TawkH XapakTepHcTHKa-
HUHT OJVIMHHIIKAA WYHAAl KY3FATHIL TOKHHH YPHATHIU KepakKkH, Har-
py3ka TOKH HOJb OyJsiraHia reHepaTop KWCMajapujard Ky4dJlaHHu Ho-
MHHAJ KuiiMatra Tedr OVJICHH, SIbHH

U =U||=220 6.

43- scadsaa

‘ I, a ‘0]1 2'345678

R .

6. Tencparopunur poctiail XapakTepucTHkacH oaunagd. Kyunammur
U =: Uy = 220 ¢ 6ynranja HArpyska TOKHHH 5- MYHKTAard Kwiimat.iap
- Oyiinua y3raprupuianm. Vyauu HaTizKanapu 44-:xajapuiara  ésmunans,

44- acadeaa

5 6 7|8

- 7. TeHepaTop TapMoK OHJIaH TNapasifiesl MUIAWM YYYH CHHXPOHJALL-
THPHII Ba YyJall yTKasuJajaH.
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Nobanepaop annme wa peakain gyeeat Onian 10ksasain. By xon-
GO RV ACIOP IR KYPCATRIraN HoMHEaN  KMiiMaTHaad  ownG
Nt VRS TN W N,

SOMAPOR AR PeHePaTop  PeKUMHIAH ABHraTe/Ib pPeXKHMHra
oA, A,

GO POR renepTopuiir XapakTepUCTHEANapH Ky pHaaiu.

IV. HouTpon caeonaap

CUNNDPON PCHePATOPIHHE  TY3HJIHUIM, HULTALL [PHHLHON KaHAai

woonnnheel e néopar?

Somnpon renepatop vusapiiari Kyusiaanviusi Kaungail Y3rapTHpuun
h L RREES Y ¢ B

Jonnnpon  reueparopin rapyvox Oinian napadges  HuLlaura Kal-
voananm? -
4. Ueneparop akrus kyeeat Onnan KaHaad 10KJaHagn?

Uoneparop peakTiun KysBaT Omiran KasJail 10KJaHaan?

. Cunxpon  MawmHa reHepaTop perkHMHAAH JABHraTelb peXKHMHra
nauaal v rRaswhaan?

oo Hina yuyH CHHXPOH reHepaTop anoxija TapMOKKa HILJarasja,
HAUDVARA TOKH opra Oopuiy OWJaH YHHHT KHCMaJlapHAari Ky4JaHHI

xavas Oopaau? -

~
s

21- NTABOPATOPHUA MLLIA

Yy casanu CUHXPOH [ABUraTENHW TEKLWUPHUL

I. MwpaH Ky3pa TyTUAraH maxcag

1. Yu asany cHHXPOH JBHFaTEeIHMHT TY3HJHIIH PBa CXEMAaCHHH
{praxuu, )

2. CMHXPOH JABHraTeNIHH TapMOKKAa yJal IOPrH3HILHM \'PraHHLL.

3. Cunxpon aeuratenHuur U — HYCXa XapaKTePHCTHKAJAPHHH OJTHLL-
HH VPprasuul.

4. CHHXPOH JABHMaTeMHWHI MUI XapaKTepHCTHKATAPHHH OJIHLL.

5. CHHXDOH MalllMHaHH JABHraTe b PCXKINMHIAAH TeHePaTop pPeXKHMH-
ra y{TKa3WIHH VPraHuLl,

Il. NaGopaTopuAa uwwura TYWYHTUPULW

Ywly naGopatopusi uuia 20- naGopaTopHsi HINKAA HULIATHATAH
arperataad  Qonpananunaiy. TexkuwnpunaéTtraH CHHXPOH fiBUraTe/b na-
pasides  KY3raTHONIM  y3rapmMac TOK MallHacH OuaaH GHp VKKa Kofl
JAziran, YarapMac TOK MatlHHACHAAH CHHXPOH JBHraTeJHHH[ HOpMal
MULIALIWJIATY TeHepaTop pekuMuja Harpyska yuyu doinanadinaiy, iop-
TH3WI1 TAHTHJA 9Ca CHHXPOH JBHTATEJIHHHI POTOPHHH ailaHma Xapakar-
fa KeJTHPHUL yuyn épAaMyl ABHraTellb XH3MATHHH VTaiiaH.
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Cunxpon JABHraTeNHU HKKH yCyJl OHJIAH TapMOKKa yJiaur MyMKHH:

1) TapmokKa cunuxpouaaw iiyaH OujaH.

2) acuuxpon iopruzuur iiyan Ounan.

Mkkunuit  ycysiza JBHratesb Maxcye IOPrH3HWl yyJaramMu  OuJian
TabMHHJAHTAH OVIHILN Kepak.

CHHXpOH JIBHraTe/IHH acCHHXPOH IOPrH3HWI YCYJH XKyAa oaamii OV-
aul, y Kyiiuaarqua Gamapunaznn. 128- pacayjlari cXCMaHuHP poTOp 3aH-
Anpuaari 31 nepexsiouarennin  «acHHXPOH» XoGsiatra YTKasuG, IOpry-
3uir Kapunumrn Ry ra vaasaad., [ywnaw cyHr asurateqHuMur craTo-
piura yu (asasnu Vsrapypuan ToK Oepunaid. ByHHHr yuyH nepekJioua-
Tenb [/1 «rapmoKk» XoaAatHra yJaHuwn Kepak. [JIBurarens aiinana Golw-
Jarapaan cVur, AbHH JIBHraTe/b KavlaHIHp TYPFYH Te3JHKKa sra O\.i-
rau, nepekjiouaress 37 Hil «cHHXPOH» XosaTtra y.al, poTop 3aH)KHpHTa
yarapaac Tok Ocepuaagn, [y Gunau ,ELBHI‘&TGJ‘[HII 10pru3ub 1oGopuul npo-
leccH Tyratiiu.

Arap 1oprusnun uyarami  6v.Maca, CHHXPOH JBHFATeNHH OJAMH &p-
Jlavui  IpHratedlb  opKaday  aiaanthnpuanaaM, cyurpa - 20- naGopatopus
Huna Kipcatwarad  ycys OVitmua (CHHXPOH rerepaTopaaphusar napa-
el HULTAWIrA yaaul CXeMachra  KapasicHu) aBBas TapMOK OHM1aH CHHX-
POHIAITHPHAHO, KeilliH TapMOKKA y.IaHalH.

JBuratesb TapMOKKa yJaHraHgaH CYHr Yarapumac TOK MallHHACH
V3rapmac Tok manbamgad axpatiansd, sKOPb 3aHIKHPHra HACpy3Ka Kap-
wianrn 2 — Ry ynanaau (mepekaiovatenb 2// «aBHratenb XoJaTHAaH»
«reHepaTtop» xoJaatura YyTkasunanu). Ulynnait kuauG, Vvarapyac Tok
MalllHHacH TeHepaTop peXKHmuAa Huwiab, cHHXpPOH IBHraTelb YYYH Har-
py3ka xusmatuuu yraiian. Harpyssaun §3rapTupuiu yuyu sikopb 3aHKHpL-
Jlar HATPY3Kd PeOoCTATHHMHI KAPLUHANTH 2 —- Ry, KV3FaTHLI 3aHKHpHaa-
TH pocTJall pPeoCTaTHHHHT Kapwmaard Ry yaraptupunagd. KVaraTiu
3aHKHPHJAru pocTaaw pecctatian doiigananmu Kynaiiaup. Arap cuxx-
POH J(BHTATEJIHHHT KVY3FaTHIL TOKHHH POTOP 3aHXKHPHAAri peoctaT R, op-
Kanu y3rapra Gounnacak, ABHratenb sIKOpHIard Tok Xam ysrapa OCowaiiim.
Xyaau WyHHNTAEK, TreHepatopla Xam onTHMmMan fAed artaiayBuH Ky3ra-
THUI TOKMHHHI MabJayM KHIIMATHIa CHHXPOH ABHIaTeJHHUT KYBBAT KO-
appuientn Gupra Tenr O6ymapu. Arap KY3raTHIL TOKHHHM  OMTHMAJ
Kuiimatugan kamaiitupcak (Tyia Ky3rana osamarad  pexkunm), ¥ XoJja
JIBHraTe b SIKOPHAArH TOK OpTaaH, 4yHKH Oy Xoaja apuraTtesiard mar-
HUTJIOBYH KV3FaTHUI TOKH KaTTaJHTH JKHXaTHJAAH eTHLIMaiil Ba ABH-
rate/b TapMoKJaH KVILIHMYA MarHHTJIOBYH TOKHHH HCTEbMOJ KuJaa Goul-
gaian. Cuuxpon adratesHHHr Oy Xosmjarn KYBBaT —KO3((HUHEHTH
O6MpAaH KHUHMK Oysaau, YyHKH

j’n ’
= 8 . .0
V 2+ 22
6y epaa /o — cHHXpOH JBuratesib SIKOPb TOKHHHHI aKTHB TaLUKHJI
3TYBUHCH.

Arap Ky3raTHLI TOKHHHHI KHiIMAaTH ONTHMa/ajaH katra Oysca (yTa
KY3FaTHLI pPEXHMH), Y X0/Ja. ABHraTesiia OPTHKYA MarHHTJIOBYH TOK
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xocHa OVan0, vuH. TapyokKka Oepa Oowisaiian. bynja . aBuratenb siko-
puaarn Tok opta Oopub, KyBBaT Kodhduuuentit Gnpian Kuunk Gyiamy,
Jlpuratesb HCTEBMOT KHJIAETraH aKTHB TOK 3ca y3rapvaiiin, YyHKH y
(akaT JABHTATEJNHHHT Harpyskactira OOF/IIK.

Mlynaait kuoaul, cHHXpOM ABHratenb HLLIASTraHAard 3Hr  KyJai
KV3FATHID TOKH YHHHT OMTHMAA KHHMATHIHDP, YYHKIH SKODb TOKH KIHUHK
Kiitmatra sra 6yvi6, NBHraTe b UYJIFAMJAAPDHHHHET  KH3HUWIH - MHHIMAaJ
Oy.aain. :

AMMO CHHXpOH JBHraTeqHHHr VTa KVU3raTHUI p2/KHMHIA  1HILIAG,
TAPMOKKA MarduT/ioBun ToK Oepa Oowwnaw, Oy1yH TAPMOKHMHI KVE-
BaT KoapduunentuHn owmpann. By sca anekTp TapMOKJAPHHUHT Hul-
naurd  yuyyH Kynafianp.  Buratens KadHwaauk 03 okjaadran  Oyiica,
VHHHT TapMOKKa 0epaéTraH MarHHTJIOBYH TOKI LIVIYAIHMK KaTta Oy.aub,
“TAPMOKHHHI KYBBAaT KO3DPUUHEHTHHH siHaLa oulipaii. -

Tapmok KyunaHuwi Ba ABMrateas Vinaarit xyBeat P, {arapuac
6varana, fKOpb TOKW [y HHHT KV3raThur 7ToKn [y ra GORIHKJANCHHK
KVPCATYBYH 3rPH YH3HK CHHXPOH aBurareauiuur «U» Hycxa XapakTepHc-
TuKacH jelifinagu. YnapHu TYpaAM HaArpyskanap VuyH ojuHagn. CHgx-
POH JBHraTeNHHHr Oy XapakTepHCTHKAJapH OJAHHACTraH1a, SKOps TOKH
- NACHOPTHIA KYPCcaTH/IraH HOMHHAM KMiiMaTHIan opTid KeTMacauri kepak.

CHHXPOH ABHraTe/THMHI MII XapakTepucTHKanapi aiijlaiyBul MOMEHT
M, dofizanu uur KoshGHUHEHTH 1), KYBBAT KO3(DMUILHEHTH COS @, HCTeb-
MO/ KMJHHa€TraH KyBBaT P; Ba AKOpb TOKH [, HMHI IBHUrartenb VKH-
Jars KvBBaT P,Ounan OornanuuijapuHi idona staan, SbHH

’ M, Py, cos@, m, I, = [(P.)

Ywby xcnataa Apurateab YKuaarn P, KyBBaTt, y3rapuac TOK reHe-
paTopura KeJTHpPHJAras KysBaT xucoOaawaiu. ['eHepaTopuuur ¢. H.K.
uu 0,8 ra tenr ne6 xucobsal, yHH Ky#hugarn ngoganan avukiall

MYMKHH:

_ Prew _ Uren*fren
Py = n 0,8 °

6y epaa Urey — reHepatop KHCMaJapiaarn xyudJaduul, 6,
Iy — reHepaTopHUHr Harpyska TOKH, d.

Hpuratenb ykuard ailJaHTHPYBUM MOMEHT Ky#uaard QopmyJazad

aHHKagagu:

M = 975 ;T—E Keam = 9550 %H - M,

6y épaa n, — ABUraTejb POTOPHHHHI MHHYTHIa ailJIaHMILJIADH COHH.
CHHXpOH JBHraTeJHHHr doiiganu uur Ko3PPUIHEHTH 1] KyHujaris
ra TCHI:
‘ gy B
M= P +P- PitUsls -

6y epaa Ux — CHHXDOH ABHIaTeJIHWHI KY3FATHLI KY4YJAHHIIY, 8,
Ix — Ky3FaTHIl TOKH, @,
P; — jBrraTeHUHr TapMOKJAaH HCTeBMOJ  KHJAETraH KyBe
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BatH BT. CHHXPOH JABHFaTGJHHHT KYBBaT KO3(h(DHIHEHTH COSQ KyilHs
Jarura TeHr:

Pl
cosp = ———

V3 .Uy
6y epia P, — CHHXPOH JBHraTeJIHHHI SKOPHra KeJTHPWJraH Ba BaTT-
MeTp OyHHYa aHWKJaHAJHTaH KYyDBBAT:

P, =3Py, &m,

6y epaa P,,— BaTTMETPHHHT K{pCaTHLUH.

Arap aBiratesiHHHr (pasanapuiard Tokjgap Tewr Oyamaca, y Xod-
na /; Tok yuana (aza TOKJAPHHHUHT YpTaua KHIAMATHOAH OJIHHAJH.
CHHXpPOH JABHrATeNHH CCHePaTOP PperkKHMHra yTKasull yuyH, y3rapmac
TOK reHepaTopiaan Harpy3kaH a<paTuO, YHHHI SIKOPb 3aHikupura y3-
rapyac Tok Kyunauuwin Oepunaian. Dy CHHXPOH JIBHraTesIHH IOPru3ras-
pard  kaOu  GakapmuinO, nepekaouarens 2/7 «aBuratesnb»  X0JaTH-
ra Vtkasunamt. Appan V3rapMac TOK MAalUIMHACHHUHT SIKOpPh KHCMana-
pHAarn KyuyJauuil, TabMHHJIOBYH y3rapmac TOK TapMOFHHHHI Ky4J/aHH-
unt OGiian  TaxMuHaH TeHrsawTHpu® osmunamu. Cyurpa y3rapmac TOK
MalUHACHHUAT  KV3FATHII TOKIHH KaMaiiTHPHO, CHHXPOH JABHraTesHH
reHepaTop pexumura yrkasuw MyMmMKHH. CHHXPOH MalMHA reHepaTop
pexkunira Vraértran naiTaa, BATTMETPHHHT CTPEJIKACH Yar TCMOHTa OFa
Gournaiiyul. BaTTMeTpHUNT K{pCaTHIIMHH aHMKAAUI YUYYH, YHHHT Kydja-
HHULI uyJFaMHHK nepex/iovatens //7H épaamupa Kaiita yjaw Kepak.

lll. laGopaTopua UWKHWA Gamapuw TapTubu

1. CHHXPOH ABHTaTEeJHHHT TY3WIHLIM OHNaH TaHHIUMJIAAH Ba YHHHT
nacnoptiia OepuJsran/japHH K§I{1tp'116 23unanH.

2. 128- pacmparn cxema finrunagu. Yoy .naﬁopa’ropim HLIHJA cXe-
MaHIHT HyFOI uM3uKnap Ousan uu3uarad Kuemu iimrunagu. CxeMaHHHT
KOJIran KHCMH CTeHAJA IIMFHAraH.

3. CuHXpOH J{BHraTeJIHH acHHXPCH I10PrH3HO, cyHrpa YHII axpaTH-
Jajau.

4. CrHXpoHmaLl mapmﬂn xHcolra osran XoJja JABHFATEJIHH Tap-
MOKKA YJanaau.

5. 45- xaapanja Kipcarmnran Harpy3kanap YYyH CHHXPOH JBHra-
Tenuuur U HycXxa XapakTepHCTHKanapH OJHHaAH. DY XapakTtepHCTHKa-
JIApHH OJIMILAH  aBBaJl SIKOP, TOKH SHI KHYMK OyJraniard KysraTHLil
TOKHHII yPHATHO, CYHrpa XapaKTCPHCTHKAHHHP YHC Ba yar axo6yana-
pH oJHHAIM. Yauaun HaTwKanapu 45-jKaaBasra E3unajnH.

6. JlBuraTeJIHUHI HATPY-KacH y3rapTHPHANHG, YHUHI MII XapaKTepHc-
THKanapn ojuHann. IKKVysraTiil TOKMHMHT [UYHJA(l KHiIMATH XOCHJ KH-
JHHAIHKH, HArpyskanunr Oupop Vpraua Kuiimatiaa cos@ Oupra TeHr
6ynany. ByHMHI Y4yH Harpy3kaHuer OHpop Vypraya KHHMAaTHHH ypHa-
THO, KV3FaTHIL TOKHHHM IUYHAail V3rapTHpHiajukH, OyHAa ABHrare/b
AKOPHJArH TOK MHHHMan Kuiimarra sra Oynagu. KysraTuin TOKHHMHP
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45- Jicadpan

P ==
Hdeuratens canr I | l I | I | l
Huaaranga I. a I ¥ I l | ’ I
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OJIMHraH KHIMATHHH V3raptmaciaad yunab . Typuiany. Y.a4auw HaTH-

Kanapu 46-xkanpanra €3unaa. .
46- xadsaa

Vavawanap [ Xuncodnaunap
EE“: I | U | Py |l Uk - I | Y | I | P | n | M |cose]| Py
=8 a 8 ' am l a | a @ | a I érm I % |er=| - | am
|
2
3
n

7. CHHXpPOH ABHraTe/b FeHepaTop pexKuMHura yTKasumaaiu.
8. CuHXpOH JABHraTeJIHUHI XapaKTep:CTUKaNapd KYypHia:mH

IV. HoHTpon casonnap

. CHHXpPOH JBHMraTeJHHHI TY3WJHUIM, Ba3u(acd Ba HILIALI NPHH-

mmu KaHpai?
2. CHHXpOH JnBMraTenb Kanzait ycyn GuiaH TADMOKKA y/aHaiu?
3. JlsuraTeNHHHT KY3FATHLI TOKH YHHHI HULJIALINATCa @Hﬂﬂli TabCHP

KypcaTany.
4. CHHXpOH jBUratejJHuHr U HycXxa XapakTepHcTHKanaph Je6 Hi-

Mara auTunagu?
5. CHMHXpPOH JBHMraTeJIHMHI HII XapaKTepHCTHKaJlapH lgaﬂ,a;au 0JH-

Ha,nn?
6. lexpon IBHraTeJIHH TIeHepaTop pe)!{umnra

MYMKHH?

Kaujai YTKasHul
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22- TABOPATOPHA MLLH

Y3apo MHAYHTWUB GOFNnaHraH YU3WKIH
SNEKTP 3AHMWPNAPHHU TEHLIKPHL

. MwpaH Ky3ga TyTuaraH maKcap

Kerma-keT OGUpPHKTHPHJIFAH FaJITAKNIap MOC Ba Kapama-Kapluu yJaH-
ramjia, FajTaKJapHUHT §3apo KOllIaHMILNra Kypa, TaXkpuba iiyau Ounau
y3apo unAyKuus Koddppuuuentu M Ba 6ornanul Kosdduudentn K HH

aHHKJIALLL .

Il. JlTaBopaToOpHA HWKra TYWYHTUPHULL

~

By naGopatopust HUMAa HKKH FaNTakaAH BapHoMeTpAaH (oiifanaHu-
nanu. Fanrtakipan Oupy  MKKMUHCHHHHT HMYHra Koiyiawtupuirad Gy-
an0, MYKH ranaTak TalWKH FaaTakka HucOaTaH TYP/H BasHATJApHH 3raJ-
namwy Mymkna. Muki Fantaknn Typau Gypuakaapra Oypuu OniiaH, HKKH
FANTAKHHHT MArHUT OOFJAHHIIHHK V3rapTHpHIL MYMKHH. DByHspait ky-

punva BapuomeTp Aefinaat (129- pacw).

7 [® \N.o
T |® oA | ©
Y
/®
13,

. _ o

129-pacwm.

1. A4yKu Ba TalWKW FanTaHKNaApPHUHT
MHOYHKTUBAUIMHU aAaHWHKNaW

FanTakuuur WHAYKTHB KapLUMJMCH Kyfuparn ¢opMyna GunaH anHKe

JlaHaJH:
X = 2-CoSs ,

U . P

Oy epra z=: Ba COSQ =
- P — BaTTMeTpHHUHT KYPCATHLUH, 8M,

U — BONLTMETPHHHI KYPCATHILH, 8,

[ — amnepMeTpHUHT KVPCATHLIH, 4.
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Fantakuuur HHAYKTHBJAMTCH Kyiuaard dopmyJtia Owjan anuKJdaHamiu:

x i
L=
6y epaa ® — OypuaKk 4YacTOTACH,
f — VarapyBuan Tok uactoracu (f = 50 ey).

By ¢opmyaanap Ba 47, 48-xansannapna Gepuaraunapra Kypa, x, b
HHHI KaTTaluKJaapn Xap OHp FanTak yuyH anoxuia anukaanaad (130-
pacmpaaru cxema). By Xonja x— FalrakHMHT  XYCYCHil HHJAYKTHB Kap-
WHAMIH Ba L — XycycHil HHLYKTHBJIMCH Jefiunan. Muayktieank reu-
pHja (ew) ynuaHajau. -

Kontypaan VTaétraH TOK XOCHJ- KHJTAH MArHMT OKHMHHHHI Ya3ra-
PHLIM HaTHXKACHAA €NMHK KOHTYPJAA 3.10.K. MHAVKUHSJAHHUIM XO[JHCa-
cHra V3HHAYKUHMS JeiingaiH.

HHuaykuusnanrad 3.10. K. Ky#dujaarn ¢opmynaa OuiaH aHuKJaHa:

di,
eL =—L E't
Oy epna L — MHAYKTHBIMK €KH 3aHXKHPHUHT Y3MHAYKLHA KOS(Ddiu-
eHTH.

2. Yaapo UHOYKTHUBIHUK.
fanTaKnapH4 MOC Ba Kapama-Kapwu ynalu
Fantaknap kerma-ker ynauranma (131- pacm) ioxopuna KeJaTHPHIraH

topmysianap épaamuaa 49-:xazsanja Oepunranaap OVitiua HMKKHTa raJ-
TAKHHHI 3KBHBAJIEHT MHAYKTHB KapLUMJHCH Ba SKBHBAJIGHT MHAYKTHB/IH-
rH (Xs; Ls) anugaaHapu. .

Arap Oup KOHTYpAaH TOK V1ranfa yHaa Xxocus O3arad Maraur
MailOHH MKKHHYH KOHTYp Ounan Kucmau Oornuk Ovica, OyHAai KOH-
TYpJap MHAYKTHB OCFNaHraH AeHusafu.

Bupunun KOHTypparu TOK y3rapranja KKKajga KOHTYpuH Kecud
yTaZMran MarHHT OKWMMHMHT VSTapHIH HaTHIKacHaa HKKHHUH KOHTYP-
Ja 3.10.K. Xocua Oyauir XomMcacu V3apo MHAYKLHSI XoaWcacu Jeiil-
Jamu. Xocua 6yarad 9.10. K. MHKIOPH Kyiinparu copvyna OniaH aHiig-
JIaHau:

egm . A= M jT;’
Oy epaa M — y3apo MHAYKTHBIAUK CGKH V3apo HHAYKWIA KOIPPHLHEHTH.

Fantaknan 1ok yTranfla ymaa maraut Maiigonn xocua Gyaanm. By
MATHHT ‘MaiilOHHHUHT MarHHT HHAYKUMS BCKTOP . FAJITAK TEKHCJIMIHra
NepneHaHKynap iiyHaniras.

Hkkuta xeTma-keT OHPHKTHPHJraH FaJNTAKHHHT SKBHBAJEHT KapLlUH-
JIIrH FaNTAK/NADHUHT YJNAHHIIMTA Ba V3apo Ko#JaHuiuura OOFNHK.

Arap MKKHTA FaNTaK MarHuT OKHMJIAPHHMHC H{HamunapH OHp-Ou-
pHra MOC Ke/ica, sibHH FaNTaK/Jap MarHUT MHAYKUHSCHHHHT BEKTOPJapH
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6up-Gupaapura nucbatan o < 90° ga fiynaaran Oyusca, OyHjaai yaar
Moc yaawr jaeitnnann, (129- pacm, a).
By xonna 3aHyKUpHHHP (BapHOMETPHHHT) SKBHBAJICHT HHAYKTHBINHCH

Loswoe =Ly + Ly + 2M, (l)

6y epra L, — Taumikn FaATaKHHHE XYCYCUil MHIYKTHBJIHTH,
Lo — NUKH FANTAKHHHI XYCYCHIl MHIAVKTHBJHIH,
M — ranTaknapuuur ¥3apo HHAYKTHBIHIH.

Arap rantaksap MarHMT OKHMJAPHHHHT H{HAJHLIIAPH Kapama-Kap-
mu Oyuca, AbLHU aiipiM ranTakaap MariuT HHAYKUHST BEKTOP.JAPHHHHT
fymamum Onp-Gupura nncGaran o > 90° Gyusica, Oynaait ysaw Kapama-
Kapwe ynamr aevinnanm (129- pncw. 0).

By xonia samxupHuur (Bap:oMeTPHHHI) SKBUBAJNEHT HHIYKTHBIHMH

B =y sl B, @)

Moc ynammu kapama-kapiuy ynaw O0unad  aJaMawTHpUUl YYyH CXe-
Maja kaulaiiiup Kaiita ynawnap VTKasmacaad, akar HYKH FanTakKHH
MaBIYM Oypuakka Oypuaca kndosi.

Muksn rantakuu  acta-cekun OypnO, BapHOMETPHHHI HHAYKTHBJHIH=
HH MakCHMVM Ba MuHuMyMraua Oup Tekuc Y3rapTHpPHUI MYMKHH.

Arap B, va B, napumur pektopsapi Oup Xiua ityHaamwzga GyJca,

Lmax - L] -+ Le G o wam:lx

Arap B, ba B, napuunr BeKTOpaapi Kapama-Kapiud - ityHammula
Gyica, _
Lmiu == Ll . o Lz — 2Mmax

(1) Ba (2) popmynanap/an FaaTakJap Xap KaJai JKOWJalranga y3e
apo MHAYKTHBJIUK M HII OCOHI}HA aHiKJaul MYMKHH
Ls—zucc — Ls-l(-l{- == ‘“VI
Bxu ‘
L -1l

__ =a.mo0c. 9.K.K.
M= 7 A

oo =90 xa ranTaknapHuHr ysapo nHaykTeeaura M = 0.

V3apo UHAYKTHBAHK reHpuma (ew) youanapmi. 129- pacm a, 6 napaa
FaJITaK/apjaard TOKJIAPHHHT HYHAMHIUH KYpcaTHAraH:

«X»—«OH3JIaH» YN3Ma TEKHCJAHTHHUHT OpKacHra

« » y—«OH3ran, e

3auKupJsiap opacujart MarHHT GoFaniL, GOF/AHHIL Koacp(puuneﬂ-
T K Ounad XapakTepJaHaJu:

Kot

VL-L,
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MuayKTHBAKK Ba V3apo HHAYKTHBIMK FalTakjapjAaH yTaétraH TOKs
Ka Gorauk GyumMail, Gaqkit FaiTakJapHEHT uYyJFam/apHra Ba {3apo xKofte

Jagpizyrariga  GOrHKAND.

I, HMuwnu BE;HEPHLLI TapTubu

1. 13C- pacmaaru cxemann iinFn0, 3aHKupra ONTTa TALUKH FaATaKHH
yJarag1ain cyHr, VKNTYBUHHIHT KypcaTyBura OnHoaH peocTaT €paaMHs
Ja TOKHHHT MabJayM KaTTaJurH XOCH KWJINHALI.

2. Tawku FanTaKHHHT VHAVKTHBJAHCHHH 8HMKIAll YUYH aMriepMeTp,
BOMLTMETP Ba BAaTTMETPHUHT KypcaTHuinapuumn 47- kajpaiara 6€3mnaim,

3. YKHTYBUHHHHT KVpcaTyBHra OHHOAH TOKHHHI 0OLIKA KATTaMNrHHY
XocHa Kuaub, acbobGaapupur kipeatiun 47- ykajsajara é3miajiH.

47 - acadean

£ ¥agaw XucoGnaurnap
I U P 2 2l Ly
a 8 8 oM oM eH

4, 130- pacyaaru cxemanu Hirnb, 3aH:Kipra OHTTa HUKY FAJTAKHH yJas
rasflad cyHr YKMTYBUHHUHT KYypcaTysura Ounoan peccTaT épAamuja
TOKHHHI MabJayM KaTTaJHCH XCCHJ KIWIHHAIH.

T LS

e o, 5t

~u i:| ~ | |
vanall ARG |
= P L o

130-pacm. 131-pacu.

5. Mukn FanTakHUHC MHAYKTHBIMCHHH aHHK/IALU YUYYH aMmuepMeTp
BOJLTMETP Ba BaTTMETPHHHI KypcaTHliapuuu 48- xkajasanara é3unanu.
6. Y KHTYBUHHUHT KypcaTyBura OMHOAH TOKHMHT GOLUKA KaTTaJHIUs
HH XCCHJ KHALO, acOobmapHHHT KypcaTniuunu 48- xazpanra ésunamy,
7. 131- pacvjaaru cxemaus iHHFpO, 3aHaKHpra TalUKH Ba HYKH Fajle

TaKJlap KeTMa-KeT YyJaHaaH.
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48- xcadeaa

¥ avawnap Xncobaamnap

, U P 23 Xa Lg

a g am oM oM en

8. Muxn rantakimur tawku rantakka nucGaran 6ypuamin Oypuaru-
un 0° gam 180° raua §3rapTHpuG, acOoGiapuuur KYpcaTHLLJIAPHHH X
49- Kaneasra é€sunaii.

9. Termun Xucobnawnapun GaykapuG, HaTHXKanapuu 49- »kajBaj-
ra ésuaamn.

10. Kyiiunarn srpn umsuimap gypuwianm: M = fi(x), K = fy(a).

49-xcadsan

¥ avawanap XucoGaawnap

a ! v P |=x L oxs M K

3KDB

r pagyc : 18 a am o cH 21! —_—

DIJ

30°

60°

90°

120°

150°

180°

1V, KoHtpon casonnap

1. Bapuometp je6 nmumara aiitTnnaau?
2. Y3apo MHAYKLHSA XOAHCACH HMMA?
. 3. ¥Y3apo WHAyKUHA 9. 10. K. HHHF KaTTaJurd Kaupaii gopmysa Ou-
JaH aHMKJaHaau?
4. FantaknapHuHr KavJai yJauuliira MoC yJaHull Ba KaHjai
VJIaHMIIAra KapaMma-Kaplwi yJaHuur jefnnagu?
5. Dornanuul KoahpHUHEHTH HHMA?
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UL

JIABOPATOPUA MLLUNAPKMHKM BAMAPKMUW HKO3ACUOAH
T YMYMUKM KYPCATMAIIAP

XNap Oup naGopatopust MiHHK Oar<KapHiLJAAH OJHH Ly Hwra Te-
THIINH HA3apuil MaTepHaliHH Jlapcaik Ba KyJuanmanapiad YKHO, saxuld
y3nawTipuG onH 103nM. .

JlaGopatopust niusapuuu Gaxkapaétranja Kyiinjaruiapra amas K
Kepak. '

1. Jlaboparoprsiia wnaérran rpynmna, rpynmnaniir Gup KHCMi Opyira-
Aanapra Gyuinnanu. BurTa naGopatopus munny Gaxcapaérran Gpurajafaru
CTYNEHT/IAD COHH TYPT KHLUKIAH OPTMACJNLH JIO3HM. )

2. CryeHTaap XaBPCH3NUK TeXHHKACH KOMJlaapy Ba YMYMHil 3)1eKTpo-
TeXHHKA Na00PaTCPHSICHHUHT HuKM  TapTHOsiapu Orsiad TanuLraxjapi-
A3aH cyHr nabopaTopust HMHH Oaxkapuiura KViinsaajum. b’IgIlT_\’UB‘Hl 'TO-
MOHHAAH KYlUHMYa MHCTPYKTHB KypcaTmaJjap OJraHjapujian CVHT Xap-
OHp cTynCHT XaBpCH3NMK TeXHHKAcH TVFpHCHAA WHCTPYKTaxK Jerad
KOHTPYJI Bapakara MM3c KV suunap. )

3. Xap OHp CTYAEHT TeruwmnsH JaaGopaTophs 1-1m1|1::{’6a>1<apnm yuyH
nabopaTopisl MAaLWFyJOT/Aapira myxTa Tailéprapank KS"]')’I 16 Keanu WapT,
JlaGopatopisi uimra Tailéprapauk Kyiimaarunapaau 1o6opart:

a) kyssanma Oyfinua snabcpaTopusl HUIMHMHT €3MacHHH NyXTa HIl-
7ab yMKHLL, .

6) MUa WHFAMMIM Kepak GV.iraH 371eKTp cxemacHHi Ja0opaTophs

Hunapu Gyiinua ww padrapura 4M3uL,

B) VsuoB :acGoGiapuuuur KypcaTviuaapupy Ba Oy KypcarHLiap
acocHia XHCOOJAHTaH KATTAJMKJAPHHM G3ull yyyH WL Jadrapira Te-
THUH KaABas.iapHU YH3HIL, : . .

r) Gaxxapuranuran 1aGopaTopusi WLIMTA TErWIUJIH Has3apuil MaTepHal
HH JIeKLHsT KOHCMeKTHaaH ékn 50- yKansanja KypecaTharan Ternuin aia-
OuETIapaaH Kaiita Hwa2b unKuL. 6

4. Mumu Gaxkapuwpan caaun xap GMp CTYJEHT TerHulid Jiadopa:
TOPHS MIUMHM 02)KAapHII YUYVH Kepakau Vy.aueB acOeOaapH 61maH' Ta-
HUWMG, V/IADHUHT HOMMHAN KHIIMAT/IAapHHH, CHCTeMAcHRH, uaHI{!\.ﬂgK
KNacCHHW, 3aBOajaH YHKKAH HOMEPHHH W Jadrapra de3;|6 KYsLH. ¥
Gepuiraunap xeiiuu xHccGorra KyuupnG é3mnagu. Y4oB acoot‘ma})n
CTPesiKaNapHHUHr OGoulnanFuu  Hoajga Gysnuiupnu  anbarra Toelcwn’pl.m
3apyp. AcGOGHMHT CTpesKaCHHM HOAra KeJaTHpHG Kyituni VKHTYBUH-
HUHT MLWITHPOKMAA Oarkapuil MYMKHH. -

5. DNeKTP CXeMacHHM [IMFMIIHM GOl KeTMa-KeT 3apaKupra KHpYBUH
SHEPrHsl HCTEBMOJYHAAPH, aMMepMeTp Ba BATTMETP Xamia CUETUHKJAp-
HUHT TOKJIM YyJFAMAapHHH yjawpaan -Gouwial, cyHrpa napanjet 3aH-
XKHPJApra KUPYBUH BOJBLTMETP PRa BATTMETPHHHI KYyuJaHHLI UYJFaMH
yNaHajH. . .

6. Cxema HOTYFpH fiPusranza copup Gysmum MymKuH Oysirad Xap
KauJall aBaPUAHMHT OJJMHM OJMII MaKcaJuja, yHH Huwra yJamaad
aBBA/l YKHTYBYM TEKIMPHMIUM 1apT. PyOuasHukHM (akar cxema TeK=
IHPHATAHAAH CYHT yhall MyMKHH.

7. JlaGopatopusi wwmuM Gownauifad, LWIYHHHTZEK, cXeMaHd Xap
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rajq ynauilad aeBaj Harpy3ka peocTaTJIADHHHHT KapIUWJIHKJApH 3aH-
Jupra Tysia ynauran Oysmwn kepak. CxeMajarn xap kampait Kaiita
ynainap pyGHJbHHK TapMOKJAH aKpaTHiraHfa GaKAPHIMLIM Kepak.

Xap Oup xaiita ynawau cynr, cxema YKHTYBYH TOMOHHJAH TeKIIHPH-
JIMLLN Kepak. :

8. JlaGopatopust uwM Tyraray, CTYAeHTJIap VYAl HATHIKaJAaPHHH
VKHTYBUNIa KYPCATHLIIAPH KepaK. YKUTYBYH JaGOpaTOPHSl WUIMHH .-
yaul HaTHXKazapiu TVFPH Jleraniian cyur, pyOMJbHMK TAapMOKAAaH apa-
THaHO, cXema HHFHIOTHPHJIHIIH MYMKHH. .

Arap Ysvamn natHKanapn motyrpi GyJsca, VYaualiHM kaiita japoM
STTHPHII Kepak. '

NABOPATOPMA ULUUTA XUCOBOT TY3MLU

JlaGopatopust HiM Ga)kapuarauiaH CyHr Xap OHP CTY/IEHT HIUHHHIL
Gapua nyuxkTaapu Gyiinya Tysia XHCOOOT TY3MLIHM KCpak.

XucoGot nmaxcyc Gnankaga éku oaauit nadrappa Tysuaamn. JlaGo-
paTopist Mpra XucoOnT Ty3HILi HaMYHacH KHTOOHHMHI OXHphaa Kipca-
THJ/IT@H.

Yanaur cxemanaps, jKaneasaiap, rpauksaap Ba BeKTOp JAHarpammanap
Macwitabua Kanam OwjaH, YH3Mayuauk ac6oOsapn épnamuga Oakapuaa-
au. T'payk Ba BeKTOp AuarpamMmyaapHi anoxmuia MHIJIHMeTPJAH KO-
FO3ra um3Ho, xucoGotra KymuO Kyiinur mymxud. Taxkpuba HartuKana-
PHHM aHMK TacaBByp OSTHUI YYYH, Kypuaram rpaguiiap ertapiuua
TYLIYHAPIH OYJmMiuM Kepak. YJapHu KYPHIAa Kyiuiars konjanapra
pHOSt KWJMIL HLIapT.

1. Tpadmkaap TYFpu Gypuak/n KocopAWHaT/aapaa Kkypuianb, aGeumcea
VKHra Tanjanran MaciutaGia y3rapyBuaH KaTTaaHK—apry™ment Kiiiu-
Jaau. Y 3rapHid apryMeHTHHHC y3rapuummura Gorank Oyaran KaTTaliik-
Jap opAMHaTta yKura Kyimnamit (sbum  abcumcea yku Oyiinua  caGao,
opnMHaTa VKM Oyiinua oxnGaT—HaTHKaBHil MuKIOp K¥itunaam). Maca-
JiaH, TpaHchOpMAaTOPHHHHT TAWKH XapakTepuetukach —U, = [(1,).

I, narpyska TOKH V3rapranaa 1pancopMatop HKKHJaMul uyJFaMH
yunapupary kyunaunw U, xam yarapaau. [emak, [, Toku caGab Oy-
b, abeuycca yxu 6Vitmya, U, Kyunanuin sca ogubat 6§siu0, opuHaTta
6yHHua KVHHJIULLIH Kepak. g _

2. I'paduxuu Kypuuigan appan abcuucca Ba OpAMHATA  YKJapHiil
TeHr Gynaknapra OyauG, macwitaliy IIKaJa OJHHALM.

Ternmun con KuiiMaTaapuy Kaja GYJHHMACHHIHT KapIIHCHTa Oup
CaHTHMeTpJaH opanatHb ¢3ub, YJapHUHT macwTabunu 1; 2; 5 HucOar-
napaa onuw (aiipuM Xoanapia 2,5; 4) MyMKHH. 5

JlaGopatopust MUIHAArH yauaur Ba XHcoOJsall HAaTHXANAPHHHHT Kit-
Matapy IiKana OyJMHMACHHWHT KapUIHCHra €3WJraH  COH Kabu OyTyH
6yamacanrn Mymkun. Llynpaii 6ysca xam, TaxpuOanaH ONWHFaH COH
KHiiMaT/iapy luKajiara Kaiita €3u/mariiu. -

Orpy 4H3HKJApHH Kypranaa, rpaQHukiarH XapakTepHCTHKA/IAPHHHT
KoopinpaTa GowH OyauwM IIAPT, aKC XOJAA ~Hasapuil TyulyHuyarap
SKCIlepHMeHTaJb HaTi)Kajapra MoC KeaMaHau.
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3. Okunepumentans Hyn Ounad onmuran Oapua nyKranap rpagpHk-
Ka kVuupnnaaud. Ipadmukaa arpu uMsii WIyHAAN YHSHJIAAHKH, Y TaxK-
pubajaH oJHHTaH KYMYWIHK HyKTanapaaun Onp Teknc UTcin. AMMO 3rpH
YH3HKIAH YeTAa KOJATaH HYKTanap Xam Ofvnunt MymkuH. By sca ga-
GopaTtopusi MIIHHH Oaxkapumn MoOaiinnjaa VIYallHiHE aHuk  Ofnvaras-
JIHTH, SABHH CYOBEKTHB Ba OOBEKTHE XaATCGIHKIAPHHHE HATHZKAcH OYnus,
Oyuaaii myxKTanapHu sbTuOopra osmaca Xam Oy.iaau.

4, Ailipum BagTiiapaa OMp KoopAuHaTa cHcTeMacHaa YVJiYoB OHpJHrH
Typanua GYy.nG, yarapuiun Vuia aprysentra Gormui OYviran Oup neua
KaTTalKJIapHHHT 3rpi unsukaapn  unsinaan. by xonia koopauuara
VKHHHHT TOMOHJIapMra COH KHiiMataapin Xap Xuia Oyaran Tvpas 1uka-
Ja Macurrabaapi KHPHTHAAAU.

Arap BepTHKan yKKa KVilHaaaurag KalTaaHKJIapHHHT coun Oupri-
Ha Viua apryMeHTHHHr (YHKUMACHAAH MKKHTajzan oprik Olaca, uan
TOMOH1aH HKKHHUHM BepTHKaJa YTKasHul MyMKuH. MKKunuu VKHUHT HK-
KH TOMOHHra MacwTabqu wKajda KHPHTHLI MYMKHH. YMymad, arap sr-
pu unsnkmap kyn 6ynca, anoxuia Tpapukaap Kypran mMabiyJl.

5. Cryienur Hapbatgaru madopaTopis MALIFYJICTHTA KeAraminia,
VKHTYBYHra TeKIWHpHiu y4yH aesanrn gaabopatopus uwn Oliinua Oa-
JKapuiaran XHCOOOTHH KypcaTHiim Kepak. Tekimpiarawjan cVnr Xico-
60Tra TeruwaH TY3aTHULIAP KHPHTWAMO, VKHTYBUlL CTYIcHT Ounad
cyx0ar- ¥TKasaan. YKHTYBYH CTYAEHTHHHI TErHUInH Jabopaiopust HilK
OViinya ysnawTHPHIWMHK KOHHKApAn Aeb XucoOGnaraHNad CYHT, KypHal-
Jaa rteruuwu Gearunawnn Gaxapu0d, xncoboTHH 0aHO KOJAIH.

NABOPATOPUS MLLUNAPHU BYAMUYA XUCOBOT HAMYHACHU

1- Get

V3CCP 0 BA M¥TM «YMYMH# 3JCKTPOTEXHHKAY
TowkenT noantexuuka Kadeapacu
HHCTHTYTH

« » 197 it

-

15- NABOPATOPMS KLI.IH

Huwrune romu: Tlapaanen Kys3raTiuiin y3rapmMac TOK TeHEPaTOPHHH
- TEKIUPHULLE

Kypuanur gaxynasretn 47—70—C rpynnacHHiHr CTYAEHTH SilMas
toB T. P.
Hwpa doiigananuaran ya4os ac6o6aapHHMIT HOMJAPH BA XapaKTePHCTHKAJAapH

Taptub AcOo6GHHHT C ¥nyaw AHRKAHK 3absopg
HOMEpH HOMH HETEMACH uerapacu KJaccu HOMEpH
{
i
1 AxnepmeTp MaruuTtosnexTpuk| la 1,6 396788 ;
2 AsnepMmeTp Saektpomarhur| 10 a 2,5 008976 5
8 .BoabTmeTp Anektpomaruut| 160¢g 2,5 112567 3

192



Tpancipopyerop, rewepatop, ABHratesb CYETYHKJIADHHHI  NACHOPT
MabJayMOTI2PH.
Texwmnpunaérran renepaTopHHHT NACHOPTH.

2- Ger.

JlaGopatopust numnn Gaskapuiuia HWHFHJIAAUTAH 3JeKTp cxemanapH.
Ana wmy Getaa 123- pacmaaru cxema 4H3HAaLM.

3- Ger.

Kyzatyr aipangaapn sa XucobGnauran Karrajiukjiap:

Cant mwaawr xapakrepucrukact U = fi(/x), Iy = 0 6ynraujas

I a \ 0 |0.| 0,2 0,3!0,4 0.5 0.6[0.7 0,809/ 1,0]
Ue 1 8 | 22,40 | 59| 81| 9| 110|117 | 121 | 125 | 127
Us | o | 27|47 | 67| 86| 102|113 | 119 123|126 | —

Tamkn xapakreprcrikaca U = [y(/5), Rk = const Gyaranaa

Iy i 0 1,o|1.5|2 3 4|5'

Ua 120 | 118 | 114 ’113 1o | 107 | 104 I

Poctnaw xapaxkrepucrukacu Ik = fa(/y), U = const 6yaranna

f,m10|1.0 1.5|2 3 3[5

Ik a | 0,75 | 0,76 | 0,77 , 0,83 | 0,87 | 0,9 | 1,05

Xucobaaw opmysanapH.

15- naGopaTopust HIKAa XHcobaawr Gaxkapu/mMaiiu.

4- Ger.

BexTop aiarpaMMalapHid Ba XapaKTePHCTHKaJapHH KYPHLLL

Aua wy Gerna 132, 133, 134- pacmyiapaark XapakTepHCTHKaJap YHe
3UNaaH.

M Gyitiiya xyusoca.

CTyJeHTHHHT HM30CH

Kabyn gumunan

« » 197 . (VKHTYBUHHHHI' MM30CH)

13—39 193
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MITOBAJIAP

I+ raoeq

DNeKTPHK BA MCXAHMKABHI KaTTaaMkIapuuur xaakapo (CH)
OMPAMKAAP CHCTEMACHAArH YMYMHH OHPIMKIQPHHHHT AanBaaH

Katraangaapuunr nosn

Katramucnap-

nuuir Gearpaapn

Xaakapo (CH) Gupankaap CHETeMac a

acoepil Gearuaap

HOMI Geariaanig
1 2
2 3 ’
¥ ayming
oa % MeTp e
— v KB, MeTp 22
Mace: v Kyo MmeTp M
i,! " L ICI!.’lOr[}n,\m Ke
Tea. . cexyna cex
Teanami 4 CeyHANra MeTp Mleex
o g cexynaa, CekyHaura
I{\"i F .‘-1(‘.‘Tf.] |\'ﬂﬂ,'l_l'}aT .'Jc[fﬁ'ﬁ
HMiu W HBIOTOH H
HecHiang Mo 0 ':2:1’:’ x
Teuneparypa T ;{ : T'I-F!')II[ J‘ﬁ
Dypuak Tea ik ® L-_j i "
Gyouak uactoTa o —wf cekymira Onp 1 /cex
Kyu aoyenTil M paauan nad
AKTIB KyBBAT P HBIOTOH MCTP Hat
Peaktin Kyeoat Q Barr Gm
Ti.a kynear s RoasTaMnep peakTiB 3
Ky, 271extp BOJILTAMIICP 6.a
IOPHTYBUIT Ky! j
Toxk : g L} BO.ILT a
Tox 3nuury S aynep a
KRAJPAT METpra <
3apaa 21eKTP MUKI0pI 0 aunepaan n_e,fl e
1. Maiijion Ky uaanrai- Eyaon K
A @
Curin ¢ MeTpra BOJILT alu
AGCOMOT AMAICKTPHK thapaa o
CHUT ANPYBUATLIHK E,
K apiig R Mmetpra dhapana cﬂ./_u
COJUTHPMA KapWiLig p oM o.sh
Vriasy nuanng g OM. MCTp (;.ll,..-t
CoanTipya YTKasye- Ifo.:r .
YAl K v {o. t
Marunr oM 195} = a9
Mariur miayKus B Beoep
g ; Tec 1 (KBaapaT MeTpra ma
Marnut Mafigon xywian- pediep) aju
TaLIrH H MeTpra :}\mup o
AGCOMOT MartiT Cilr - MeTpra relpi an/.
Py BLAHIK g, I
Hugyrrieang revpi eH
Peaktie HUAYKTHEB, CH-* o
FIM  KaDHNLTIE X oM i
Tioa Kapun g 2z oM =
HactoTa f repit §
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2- uno6a
Bomka cneremanapna Kyanamwaanuran GHpankaap
: ) . CH cuctemacuaaru
]\ll]‘-l‘l!l'li."l-.!l‘l"ill'l" HoMH Bearnaamun GIIIJJ'IHK-FIE]JI".'J nucoatn
K iorpasa Ke. Kijt 9,81 u
Knaorpasyomerp Ke. Kipt. M. 9,81 wa (x)
Kaaopns RaJs 4,19 x
Lleasenti rpaayen . G (°C 273) K
Merp ceryiara Kio-
IPaMM—KYY K2. Kipt. Mfcex 9,81 gm
s Ke. Kyd. M
Or kyun 1o, k=75 & KL N T
cex
Maxkceeann MKC 10—2 w45
I'ayce ec 10—% mia
Jperen . 8 80 a/m
J- unoea

HaonsiuMsic pealHa Ba NOJAMXJOPRHHMA Gyaran MHC, aJOMHIHI

CHM XaMa WHYPJAPAAH Y30K BAKT YTHIIH MYMKHH Oyara
TOK Harpyskaaapu
Toxk narpyzkaciu, a
Tok
YTKa- Bup TpyGaaau $Tran cumaap
3yBun
CHM-
HIHE
r;ﬂ“' Ounk, ¥TKa- . z . 2 "
haur | suaran cimnapl uKknTa Oup yuTi Oup TyprTa Onp| OnTra nkKe | onrra vy
Keci- cuman cusian CHnan CHMan crMan
M, ' .
A2 i
| E——
0.5 11 — — — — — =
0,15 15 — —_ — — — i
1,0 17 - 16 — 15 — 14 — 15 — 4 =
1,5 23 — 19 — 17 — 16 — 18 — 15 —
2,5 30 24 27 20 25 19 25 19 25 19] 21 16
4 41 32 38 28 35 28 30 23 32 25| 27 2]
6 - 50 39 46 36 42 32 40 30 40 3l 34 26
10 80 60 70 50 60 47 50 39| 55 42| 50 38
16 100 75 85 60 80 60 75 55 80 60| 70 55
25 140 105 115 85 100 80 90 70| 100 75| 8 65
35 170 130 135 100 125 95 115 85| 125 95| 100 75
50 215 165 185 140 170, 130 150 120 | 160 125 [ 135 105
70 270 210 225 175 210 165 185 140 | 195 150 | 185 135
95 330 255 275 215 255 200 225 175 | 245 190 | 215 165
120 | 385 295 3156 245 | 290 220 260 200 | 295 230 | 250 190
150 | 440 340 360 275 330 255 = == = = | = =

ScnaTma. Xap 6up KAaTakaa wan TOMOHAAril COHAAP MHC CHMAAD YuyH, FUF TOMOINIArHAIpH
anmoMHHBN CiMAaap  yyymn narpyska.
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4- naoaa

HzonaumacH pesnHa sa noJnxJopBHHMa Gyaud, KOOGHFH KYPFOWMH, N0 AMXAOPBHHHA
Xamaa pesunanan uoopar Oyaran Oponaanray Ba GpoHaauMaran MHC, aJIOMHHHI
cHMAM Kaleaaapaad y3oK BAKT yTHIIH MYMKHH Oyaran TOK Harpyskaaapu

! Toxk narpyskacu, a

Tow yrra-
YU Cine OUTTa CHMa , HKKHTE CHMAN ’ YUTd CHMAH
HUNr K-
AANJNC e ¥ 1riasnaranga
cuMit, wae?
xapojagan , Xapoaan cpaan XKapojan epaan
1,5 % S— 1 8 - 19 — 97 e
2,5 30 23 27 21 44 34 25 19 38 29
4 41 31 38 29 55 42 35 27 49 38
6 50 38 50 38 70 85 42 32 60 46
10 80 60 70 55 105 80 55 42 90 70
16 100 75 90 70 135 105 75 60 115 90
25 140 105 115 90 175 135 95 75 150 115
30 170 130 140 105 210 160 120 90 180 240
50 215 165 175 135 265 205 145 170 225 175
¥ 270 210 215 165 320 245 180 140 275 210
92 325 250 260 200 385 295 220 110 330 255
120 380 295 300 230 445 340 260 200 365 295
150 440 340 350 270 505 340 305 235 435 335

ScaaTma, Xap Oup KaTakaa qan TOMOHAATI COHJAP MIC CHMJAAD Y4YH,
S’Jlr TOMOHZarnapi ANOMIHIT CHMAap yayH HArpyaxa,
5- unoga

Xapona ouMK YTKAa3Warad, wHMAHPHATAH KOFO3 H3O0JSLHAJH,
MHC CHMAM KaJeaHH Y30K BaKT 0KJaw MyMKHH Oyaran TOK KuiiMart, a

KoGumt gyprowm éki amoainmfl, Kyananm, ke lﬁﬁ?‘:{’;q:gﬁ{:ﬂ!":;g-
K aden,
CHMIHHIT “

J"r{:l?:rln:;; Gip R nosic HIOAAUWUAAN Y4 CUMAN :’3’5:“ - siipe
ML arne| cuMam [STISET CiMAN Cinag
3 rama l 6 I 10

Mymgin 6Faran MagciMan Temneparypa

| s l 80 1 g | 6 60 &0 65 65
1,5 30 25 18 —_ —— — — —
2'5 40 30 28 — - 25 — i
4 55 40 37 —_ — 35 35 35
6 75 55 45 - — 45 45 45
10 95 75 60 55 50 GO 65 65
16 120 95 80 65 60 80 85 80
25 160 130 105 90 85 100 110 105
35 200 150 125 110 105 120 135 130

50 245 185 155 145 135 145 170
70 305 225 200 175 165 185 — 135
95 360 275 245 215 200 215 —_ —_
120 415 320 285 250 240 260 — —_
150 470 375 330 290 210 300 — —
185 525 — 375 315 305 340 — —
240 Gl0 —_ 430 325 350 — — —_
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6-ua06a
AfipHM MaTepHaJNJIAPHHHT MArHHTJAAHHI XapakTepHcTHKanapH
Hiaykuun. 60 Marunt safizon kywaanrananrn, . 2/
r re chei agt. | naohh nymar | oA BB L g
all o 8 ¥4
1 2 3 1 5 6
0,05 500 — — 410 420
0,1 1000 — — 80 600
0,15 1500 — — 120 730
0,2 2000 87 21 160 900
0,25 2500 100 25 200 1050
0,3 | 3000 110 29 240 1229
0,35 3500 126 33 2380 1430
0,3 | 4000 140 37 320 1640
0,45 4500 155 42 360 1910
0,5 5000 171 48 100 2200
0,95 5500 190 - Bh 140 2550
0,6 6000 211 ¢3 488 2440
0,E3 G500 2356 73 535 3410
0,7 7000 261 &4 584 3620
0,75 7500 287 a6 632 4600
0.8 80110 318 110 882 5400 .
08 | 8500 352 125 743 0300
0,9 | ©u0 397 140 793 7569
0.9 | o970 447 169 £60 863)
1,0 10079) 302 185 924 1016)
1,05 10509 570 220) 994 12050
% 11600 G147 260 1090 1400540
1,i5 11500 739 310 1187 16509
152 12000 813 38( . 1290 16200
1,95 12500 976 4% 1430 22500
| 1,3 13000 1140 G5 1590 215209
[ 1,38 13300 1310 100V 1810 50003
|
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6-unosa (dasomu)

AfpHM MaTepHRAJAPHHHT MATHET AN XAPAKTEPHCTRAIADH

Huaysung 66 Marnnt maiizon kyuasanrawanrco, . 2/m

T re 1|u3\11(;,:£f:?$?1\|T T::I:T:I;;TIT:‘;\:"E{IS' Togff_“?;" "25" Usn

1 2 3 4 5 5
I, 14000 1580 1450 2090 348800
l,45 11500 1950 2200 2440 40900
%] 15099 3280 4200 3430 36200
1.5 15300 2500 3100 2890 47800
1,6 16000 4370 5600 - 4100 L —
1,65 16500 588 700 4870 —
N 17000 7780 9500 == —
1,75 17500 10110 119200 - -
1,8 18000 12800 11600 - —
1,85 18500 15900 16200 = =
i.9 19500 19700 23000 — —_
1,95 19500 24600 29000 - o
2,0 20000 31000 41000 - —
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