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DJEKTPOTEXHUKA
Ba 3JEKTPOHHKA
acocaapu

(Macanamap tyniaamMu Ba JabopaTOpHs WIIJIAPH)

Kafita muaauran Ba TyAZMpUAraH WKKHHYM HAILIDH

Vaderucnmon CCP xaa masauMu MuHUcmMPAUL 0AUT meX-
Hia VY6 10pMAGPUHIRE IACKMPOMeXHILKAOAH OOWKA WX -

cocAuK cmydernmaapu YLyH yKya gyarania cupamuda mascus
amean

TOLIKEHT ,YKHUTYBUM* 1989
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LD NeKTPOTEXHHKA BA SJeKTPOHHKA acocmapu® KYpPCH .,3::__:_ E3paran Maca-
sanap sa aabopatopus :E.__u_u:h.wh%mt:_:_ﬁ: KHCMan aacm_ﬂ.
&

iy MICKTPOTEXHHKA BA SJEKTPOHHKA acoc/apura oMa ma-
C (Y I/IOMH Ba Jab0paTopHs Hwaapu* YKyB KyJanaHMacH 0.aHi
| YYD 10prAapHRHNT 31€KTPOTEXHHKANAH GOILIKa HXTHCOCNK -

BHpHHIH KHCMAA 1Y KYPCHY pua G ayhaapi 0a8CHpEN Typania MypaKKao-
akaari Macanaiap Gepuaran, Yaapuau Gabauiapaun ewnil Hyaaapm KypeaTHaran,
Wi gueun aabopaTophs HilaapHuunr Gaédunay wbopar 6¥an0, crynents
Aapupir 6y HUUapHi GaKAPUIITa TAHEPAANKIITAPHER FEHTITAITHRHIE MARCAAHAN

Xap Kaflc Murra JoNp HasapHit MABAYMOTAAD XaM Gepuaran s ) yi CCCP  xaag TabiuMH  AaBJaT KOMHTETH Tacaukaaran

Vkys kyananma onnii Texuuka YKYB 10praapHiAHD CTYACHTAAPH yHYH MY KA XUUKA BA 9JEKTPOHHMKA acocaapu KypCu nporpammaJapi-=
danran. A 0N ryasparad.

(megrenrers ooy JUNMA HKKM KACMAaH: GHPHHYH KHCMA—MacaJjaJap TYynJaaMu

Wit KMCMIE aaGopaTopus HiUJIapHAAH ubopar.

WM ANKHE HIKKUHYH HAMIPHHW TAWEpaallda yHUHT OHpPHHUH
A Gapua macanazap kaiita kypul uuKHand Ba Kynruua
Weanaaap kuputuaan. 1ly xymnanan rpadux xucoGaaumaap

laMyuanap Ba Bapuauraap (unoBana) Gepuiran.

WIETPOTEXHNKA KYPCHHHHT Hazapuit KWCMWUHKM Macaaanap evul
L QNprasuKia yprauuu CTyAenT1ap OuauM AOHPasapHHHHE Kei-
lra, nuaad YnKEPUUIHKMAT 3JMEKTPOTEXHMKAra O Macanana-
X0/ STHIL yuyd 3apyp OuauMJIapHu srajjaniiapura épaam oe-

Pepensentaap: npopeccop C. 3. Yemonos,
pouent ¥. Hopoxnmon

Maxcye myxappup mouent F. lloéxyoos

JEKTPOTEXHNKA KYPCHHH MYCTaKu/a ypranyBud CHPTKH Oy M
Jraapura épaav Gepril Makcaiuia KypPCHHHT G6apua O6yAuMaa-
Plina eunmaapn  Garadena Ga€H STWITAH HaMyHa Macananap
Ky¥pearuaran.
JeKIpoTexHuKa KypcH aipuM Gdaky/abTeT Ba HXTHCOC/AWKAAP
| Iypan YKyB CoatHra MyJoKajnaHrasaurd ydyd Xap 6up Oy-
MiCaAaJapHAHT MYPaxkKadaurud xucobra OJHHraH. Kannafi my-
WOAMKAATH Macaaandap euyujauiuH YKHTYBUHHWHP KYpcarMacura
M TARAAHAIIE MYMKUH.
JroOuuir GupuiYKE Halwpuiard Gapua sabopaTopus WIIJIApH Kafi=
VPG uukHaau, TysaTHIIAAp KHPUTHJAW Ba SIHTH aa6opatopus
I Guaan TYIARPHALH.
JACKTPOTEXHHKA KYPCHHHHT YKHTHAULIH wapaénuna adboparopus
IPVAOTIADHHH  YTKASHLL amaaufi axamuarra 3sra. JlaGopatoj ud
ipiin Gaxapuil CTY1eHTJaPHHHT Ma3KYp KYPCHH nyxTa yasauis
(APH  BA YJAAPHMHT  TYPAH 3JEKTP CXeMajapHi AMFHLLTE,
p yauos acCoGrapn Ba annapariapufiad ¢oinanasumrd, fiy=
eI, O aMasHil Tekpuiaap yrkasumaapura épaam Gepain,
(Vanaumana 27 1a saGoparopus uwu GyauG, yrapun Gaxaphil
WALFYJOT YUY H aXpaTu/arai coatra GOFAMK. Xap OHp HXTHCOC/HK
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yuyn Gaxcapuanwy snosum 6y aran  aaGopatopus HIIJAPHHIHT  COfl
Kajenpa MeToauK HHFHAMIIHAA Xaa STHJAAAH.

Crynentaapuunr JabopaTopus MALIFYNOTAAPHHN YTKA3uwra i«
EPAUHUIIUHN OCOHAAIITHPUII MaKCALHAA Xap 6up aadopaTtopus M-
ra omjL Hasapufi Tywyunda GepuJras.

Yoy kyasauma Towkent nosutexHuka HHCTHTYTH CAHOAT 3HC[)s
retukacn gakyastetununr | Hasapnii Ba  ymymuil anekTporexmii®
Kadeapacn YKuTyBuHAdp KOANEKTHBH IOMOHMAAH T. . 1. npob. A. C,
Kapuvosnunr paxGapauru octuaa Tysuaran 6Yaub, 1 Kucwmini
A. C. Kapumos, M. M. Mupxafinapoes. 1l kucmuun 3ca A. C. Kapus
mos. M. M. Mupxatinapos, C. I'. Baeiixman, B. A. Tonos éarau

AsTopaap kuTOGHHHT KYaAE3macuuu AMKKAT Ouaan KYpHO umini,
KHMMATAN Macaaxar Ba Kypcarmanap Gepraw, npod. C. 3. Yemouonus
T4 Bd KUTOOHHHT OUPHHYN HALIPH OV Anya KuMMaTan (pUKP-MY10 %230
Japnun Guapupran nouent V. MOGpoxumosra, wysunriex, Ky/ids
mMaHu Tadépaamna épnam 6eprad TOUIKEHT MNOANTEXHHKA HHCTHIV (I
LHasapuil Ba ymymunii azextporexuuka® kathenpacHHUHT X0AUM
b. A A6nynnaes, O. M, Bypxonxyxaes, A A. Kauwapos, /1. |i,
Magaonosa Ba Gowka Yprokaapra MunudAOPUHAHK GHILHPAANAI(,

WM KHuewm
\AANLAP
. VAIAPMAC TOK 3AHXHPJIAPH

S Kapwpankaapy r,=5 Om, ry=10 Owm Ba ry=150O0wM
Wwep  sawkupn (1.1-pacm) 37€KTP IOPHTYBYH KyUJapH
i m.-l. 100 B 6yaran manGara yJaHran. 3aHKupaard
WAMATH DA KAPIWHARKAAPArH KYHAGHHIIADHHIT nacainiim
wenn, Kapummnkaapy ro=12 Om, ry =3 Om, ry= 15 Om,
4 Om, ry=4.5 Om nan nGopat Oyaran SAekTp 3alKHPH
n Kyuaguuin =120 B dyaran vanGara yaanras. Xap
WA YraéTtran ToK Ba YHIATH KYUAaHHIIHAAD TYLIYBIF
i iaraap OAAAHCH Te KITHPHJCHH. X )
‘E__MJ._ _\_:_‘:\__v kapuuanri ro=0,02 Om G6yaran yarapmac
Munonn  kapuwaanry r=0,2 Oy Gyaran ucTebMOAYNUra
_-_-’_._: MONOBHUNE KY9AQHULIH  YHHEC CAAT WiLJanl pexu-
u._: B 6yaca, saHKApLard TOKHWUHI KyYW Ba MCTELMOJ-
_.n:_::__us:m_,: KyUJaHui m::ﬂ.__m_mn:_._. "
e, Kytaauniun U =220 B 6yaran €putiil  TapMorura
100 Br aw aamnazan 8 Ta, 100 Br JucHaan  sca 12 Ta Ba
§ aumintan 15 Tacu rapadies yaanrai. Tapmokaad ncienh-
WO g yMyMuil TOK Ba 5 coat @puTHil JasoMuua capg-
RN MIKAOPH KHAOBATT-COATAAPAA AHHKIAHCHH, .
Wenan, Mliicn cnvan anuka  oxupura Kyssatn P, = 22 kBr
B BNraTean Guaan ymymuil Kyssath P, = 2,2 kBt Gyaran
I ANMIAZapAal HGOpaT HCTeMOJUNAAD NAPa AL yAaHTaH.
Wi cumuiinr kapwuaura £, = 0,02 Om 3::_&:_ HCTE MO =
____.._, guempaapuaarn  kyunaunm U, =220 B Gyaca, aunns

LI Y A U/, anngJaHcHH,
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1.3- pacm. 1.4- pacm.

1.6- macana. Kapumaukaapu r,=0,25 Om, r,—4,5 OM, ry==
=1,0 Om, r;,=3,0 O™, ry, = 1,5 OM Ba r; = 2,5 Om GVaran anext)
samxupuunr (1.3-pacM) 9KBWBAJEHT KAPWHAWUTH aHHKJIAHCHH.

1.7- macana. Xap Gupuuuvr gapwuaurh 20 Om aau 6yaran vura
SJIEKTP IHEPIHA HMCTEBMOJNYHCA 10/4AY3 cXemana yaauran (l.4-pacwm),
Arap 3aumupiarn MsHOGANAPHUHT SJEKTP IOPUTYBYH KyuJapu £, =
=—120B Ba E£,=30 B Gysca, sammupunur Gapua KucMJAapuiarn
TOK BA MCTEbMOJYMAAPHHHT YMYyMHH KYBBATH AHHKJAAHCHH

1.8- macaja, 1.7-macana snekTp 0PUTYBUH Kyu ManOaum £, tece
KapH YJaHraHAarH XoJ yuyH euMJCHH.

1.9- macana. [lapamerpaapu ry==20 Om, r, =60 Owm, r, =50 Oum
Ba ry =30 OMm Oyarau kympuk cxema r,=>5 OM Kapuiuank opkaji
kyunanuwn ;=90 B OGyaran §yarapMac Toxk Maubaura yaarai
(1.5- pacm):

1) kyunanuw U, BONLTMETPHUHT KYpcaTHy Gyiiuua Heuya BOJLT=
ra Teur? (BOABTMETPHMHI MUKH KAPWMAMFH I = co);

2) arap ry Ba r; KapuHMJANKJIADHHHT VPHH aaMaulrupuaca, Kys
aaunm U,, xauagali ysrapann? e
3) KapWMANK 7y HHHF KATTAJHIHHKE Y3rapTHpuil GuaaH Kydaanuill
U,, =0 ra spuunumr MyMgauMu? MyMKRHH 6YacA, YHUHT KaTTaanru
HUMAra Teur?
1.10-macana. Kapuwinaniias
PHI Ty try=200%3 B Iyt
tro=23:2 wuucbarnapaa Tau-
snadran sanup (1.6-pacm) Ky
aaunwu U, - 200 B 6yaran v3-
rapmac Tok MaHGaura yaaurii,
Boavrmerpaap V, Ba V4 nuur
KypcaTtuiuiapy anuKIancuu,
1.11- macana. 1,7- pacmaari
9JIeKTP 3aHKUP Kyuaauuin U, =
= 100 B 6yarau manGara ynai-
rai. Arap xgapmuaukaap ry=
= 16 OM Ba ry =60 Om 6yano,
KapWHJIMK 7y HHHD KyBBAT HC=

24

+72

B 3
L0

o=

1.5- pacwm,

1.7- pacm.

- Py = 100 Bt 6y/ca, KAPUIMAHK 7y HHHT KATTAANCH AHHK-

Miacana, 1.8- pacmaarn  94eKTpP 3aHKUP KAPILNAHKAAPHHIHT
P Fiargirg="532:3 6yanG, BOALTMETPAAPHHHE KYpca-
0 = 140 B Ba Uy, =100 B Ha Tawkua sraau. 3amkupra
Pl kysaapnm - Uy Ba 3awkupuunr saementaapu  Gyiinua
APHIIE TAKCHMAAHHILK aHHKJaHCHH,

fiedgi,  Banwxupra - ysauran Vg Ba Vy BOJABLTMErpAapHHAT
Wipn rerwwanya 110 sa 50 B gan 6yaub, apunayk
M, Boastmerp V, HuEP  KYpcartHiin, Kapuauk r, HHHT
I BAHMHPHUHE  HCTEBMON  KyBBaTH anugaapcun | 1.9-

Miacaan, Arap 1.10- pacMaarn s/ekTp 3aHMHPHUNT KYBBAT
i 005 Br 6Yaub, sauXup Pe3HCTHB ME€MEHTJAPHHHHT Kap-
i ry == ry=10 Om 6yaca, sanxupra yJaauran BOJLTMETp
MO AR PHIIE K PCATHINAADH AHUKAAHCHH,

MUcaaa, Apua GesaTHIl yuyH HOMHHAJA Kyuaanwuin 13,5;
OYAraN J1aMnouKanap MaBkyldl, YJIapHUHT KYBBATH Terul-
W 1,89 pa 0.91 Br mu Tawkua stann.

il 110 B 6yaran anekTp TapMOFMra yJaaHanuran apua

9 pacm,




yuyn JuHua GourHaary KyuJaHulHM HEud BOALTRA OPTTHPHIL KepiN
MMM Ba CHMAAPHH aaMaiiTupuw Ty(aian josara Kearad Ky ol
KyBBAT HCPO(H aHUKABHCHH (Pye =0,0176 Om-MM?|M; p,,=0,0278 On 3

+o——4 )— 1aH oMl MYMKHH/AMICH Ba MK
/; / KON 3aHMHPUAAT OKHE FTasnTil
TOKNAP AHHUKJIAHCHH.
1.16- macana. OuuK MHC CIHM

U nan yrasuarad 500 M ysynane
JIaTH MKKH CHMJH JUHHS /I

-m n_ MUHHIA CcuMra  aamaiunTapuJ/il

5 Mikana XuJl CAMHUHE K1)

kecuMu Oup xua: S=16 MM
Gyau0, AnHNAAAH OKHO YTactrll
Tok 100 A Wu Tamwkua Irca, W
1.10- pacm. TeLMOJYHHUHT  KHCMaJaapiin
Ky4JanuiwHy yarapmac cawi 1.12 pacs.

&
S

—O—

i
=
Sy
“

i
=

.w..:_ == Paa* = = 0,0278 - 250 = 25,3 mum®,

MM M),
Eumm. 1.500 M y3ynAuklars Muc CMHHHT KAPIIHANIH Mste L1
9/ .50 §, Cranaapt Gyiuua kywnananr kecumn S=25 Mm* Gyarau
..;.:.;.H?%.Wu“.o_ofm = =1,1 Oum. | CHM OJnHCE, AMHUANUHE Napaverpaapn ysrapmaiiu.
Wncand, Kyupananr ecum iosach S =25 mm' Oyarau
2. Muc cHM VTKA3HATAHAATH Kyu/JaHULHHHF nacaiiniun Al MHE cuM Kkanasacuuuur yuaapura 6 B Kyuaasu tepu-
AUy = 1+ Fyye = 100-1,1 = 110 B. UR Il 3 A tox yrau. Kanapanuur y3yHJIUrH daHUKAAHCHH
C Qoanntpma kapuuaury p = 0,0176 Ow MME[M).
3. 500 M yayuaukjaard asoMHHUH CHMHHHD KapuiHiuri MAcane, A—35 Mmapkaau amoMuHuMil  CUMIEH YTKA3HATAH
| 2 2.500 IVIAICAATH HKKH CHMAK /KT Y3aTHLI JHHHACHHUHT Kae-
Faar=Pax" 3 =0,0278 16 1,74 Owm. KR _w_.wn__::E conup Gyaau. Asromatuk axpatrua AP
2 4 4 PUKHA pasdbennanTenb| uuur OOpJaAdrd Tydanan JuHu#A
4. AMOMHEM{ CHM YTKASMATAHAATH KyuAHULIHHHT nacafuiin I fkpaTHAL. KicKa TyTainys ﬁcm:m_: E__EAWM_UE yuyH AH-
AUy =11y, =100-1,74 = 174 B. OO YHIHE KHCMasapira 10K MaluHaCHHUET aKKyMYJad-
5. Jlupus GOuMza OPTTHPHAMIIK Kepak Oyaran Kyuaauuiiil QR Saiikipra yaaHray BOALTMETD BA aMAEPMETD TErHl-
KuimaTi a3 A un Kypearau. Jlugusa Gowuaan Kawaai y30KJaKK-
AU = AU, —AUyye = 174 — 110=64 B. Ay tainys conup Gysran? Arap KHCKa TyTawmyB JIHHUAHUHT
X Polnp GYaran 6yJaca, aMnepMeTPHUHT KpcaTHiil auuk/ian-
G, Jluuua MHC CHMA8H YTKA3WATAHAAIH KYBBAT ucpodhu L0278 OM MM* M.
AP, = AU, e+ = 110:100 = 11000 Br =11 kBr. | -w____"._.__.:.m_umnzmm; Vauos ac606aapHHHHT KypcaTHILN
7. Jlunus asioMuEMil CHMAAH YTKASHATAHAATH KyBBAT HCPO(H ,L_.__. a____u___,_m ___x_w:%%%m”“ﬂwm::mvﬂwmwm x%wwo%ww_%_vﬂm”ommm.
AP, =AU, 1 =174-100 = 17400 Br= 17,4 xBr. PUIAAPIINT BA KAPIIHANKIADRUHT KATTANHTH AHUKJIaHCHH.
8. Cumaapin aivawrtupum Tydafigm i03ara  Kearad Ky JMCian,  Arap 1 12-pacmaari  amnepMeTpHHHT KYpCaTHUIN
KyEBAT HCPOGY I Wapliankaap ry o= ry=2,5 OM, ry=ry=rg=r;=>5 Om
o 10 OM pan Gyaca, samXupHUAr Gapua TapMOK.aapi-

AP = APy — APyye=17,4 — 11 =6,4 xBr. ), yira Oepuaran Kyujauuin Xamaa 3aHikKHpHHHT KyBBav

1.17- macana. Apsaarp macaJanuur waptaapu OyHuua JaHHisi LI CHI.
PH CHMAAPHH aaMawTHpHI Ty(aiay KyWuMua KyBBdT ucpodn 10 i A DAeRTp NepruAcH MaHGAHHUHT HYKH KapLInaus:
ra KeJqMACJAMrH yUyH (s'bHU JUHHSHHHT NapaMeTpiaapH yarapmMac W TIIICH KapiuanTi r,==20 OmM GyanG, manGaHunT HYKI
yuyn) kanaai gynianane KeCHm/ AMIOMUHKIT CUM OJHLL MY MEKL) Wi A0 B e tawkna 3tca, Manba KHCManaphaary Kyuwia-
9 9 I WARKT IOPHTYBYM KYYH Ba TalKH 3aHXHPra Gepa ona-

Ednm. r=p: =~ popmynanan S =p: = L B ABHCHL.




— [—==3 " _._:?u 20 =10 0
_|xL = =t w\ _ . Toalyy | =| 4 25 10| = 10000— 2400 — 2000 -+ 800 = 6400
% p/] ; ‘, .\.w/, S P an Cya Tay 24 10 20
m_m i &l m. __....m_._ ﬂ.:— .—m wo _D_
\t\\)/ “ ) F 2 i 1 _..Nnu H-n = —O .ﬂ _Q == —MQO ‘W@OO I_I &ODO-II: ~m8
7 1 _ ’
Rl D (OO A BB | 0242
2 8.z b Y et B\ En| 15 —10 20
i =] X fe]—  Fag By | =10 25 4|=9000— 2000 — 600 — 2400 =4000.
_ WraEy| O 10 24
1.15- pacm. 1yp TOKJAApUHH AHUKJIAHMH3:
1.23- macana. 1.13-pacM, @ na Gepuaran 9JeKTP 3aHMKHPHIIIE Iy & 500 56 A
TAPMOKNAPHAATH TOKJAD Ba KyUAaHUIIAAPDHAHT  TTacaiinmm KOy A 4000 ’ 2
TOKIapH yCyJu épaamuaa auHKAaHCHH. Bapua mMycTakua KOHTYp/ldfe / _ A, 1600 0.4 A:
HUHr equMi [KHPXTOMHUHT HKKHHUH KOHYWH @COCHAa TEeKIUIHpHACIIII 23T 2000 !
mv:.—h_.m m_ Hwo —W- um.u “M# w_ .quo_— = w O?__. ﬁ.ﬁ_u = “w O.ﬁ- ﬂ.__ i m ﬂ.:._. ..ﬁ Du 4000
r,—8 OM, ry="5 OM, r;=7 Om, r;=10 Owm. mmnplngﬂHP

Eunm. Cxemanu MycraKui KOHTypJapra axparuo, 1:13- pacm,
A4 KYpearuaranaex, KOHTYP TOKAAPHHHT i YHAMHLINHY UXTHEPNIT Till~
nah osamu3. Xap GHp KOHTYpra Ty3wJrat Terr/aaManapHuur ymymuil
Kypunuin Kyfinaaruua 6yaanu: !

Ey=rnIy 4 ryaeles riae g

Ey=rylyy+7a g + rag- lys,
Egy = Iy -y + ryge Lo+ Ty lage

QIAPIATH TOKJIADHH AHHKJIAHMH3:

..__'%__wl —.m .},u N.Hnﬂn%:lkﬁmﬂu_miouh_u.ﬂﬂ_w b“
w [y =04 A; Iy=1Ily+ l3=—1+40,4=1,4 A;
Iy=1I3=1A.

._.z.__mﬁhm_..x KYYJaHHUIapHHHT NacalnuHHK aHuKJaa#Mu3;
Uy=1l-r;=16-5=8 B;

Uy= ly*(ry+ rpy) =1,2-(8+2) =12 B;
Uy=1,r,=04:5=2 B;

Uy= 1 (rg+rg) =1,4:(7 + 3) = 14 B;

' U, = ly.r, =1:10=10 B.

W TAPMOKAAPAATH TOKJAPHIHHT XaKuKu# #yuaanmuaapu Gy
WMNg (1,13 pacwu, 6). ’
AP [CupxrouuAr HKKHHYH KOHYHH 4COCHAA TEKWHPAMH3;

Ey =11+ L(ry~ o)

20 w=1,6:5-41,2(84+2)=8+12=20 B;

1 Ly — Ey = [|(ri+ro) + Liry — Lry+ro)s

0w | A(7 4-3) + 0,4-56—1,2(84+2) =14+2—12 =4 B.
Ey=1i(ry + 1) + L1

2 = 14:(7+3)+1:10—144+10=24 B.

xOmQEmEmE SI0K nap, KOWTYPJAApHUHI Kaplinaukaapd ni
&H10U1 TAPMOKJ/APHHAT KApIIH/IHKAapHHH XHcobnafimus:

Ey—E =2 B; Ep=E,—E=24—20=4B; Ey=E=2IB
Fy="ry+ foy+ra=5+2-+8=15Owm;
Fgg="ro+ Farg+rotron="2+38 + 54+ 74 3=25 Oum;
Fgs=ro+rs+rs=3+7-+ 10=20 Owm;
Iig =y =—Toy-+ra) = — (24 8)=—10 On;
ﬁé"ﬁﬁ"ﬂ&#.?".&nfﬂ" 10 Om.

I,, Ba [,, KOHTYp TOKJ&DPH Kapama-Kapiluw TovoHAapra AyHanrans
JUTH YUYH Tyg==Fy KapiuHJIHKAapiinr Kufimari mauduit 6y aaim,
ryy BAa ry, KAPLIMJAWKIAP 3Ca HOArA TEHT. 1

TexrJaManapiy YU YuyH aHMK/IOBUHJAp YCYyJHHH Kyananmny

Py a2 Tia 15 —-10 0 . eaan,  1,93-macanana  Gepuaranjapaan  ofinananus,
A= |ryrorg|=—10 25 10|= 7500 — 1500—2000 = 4000 TOKAND  Cynnepnosuuna  ycyau €paaMuaa anuKJAaHCHH
muw_.. H.mu _ﬁ-&u O ﬂo MO .. au-

10 11




AP aHHKIaAMia;

e
L...'Ll_ _______ r-‘.l_—l ! , r
r el 3 / =1l gap. -8 .10 .
o r A __n. I 2 & "— >..
r p _ r+raas BN
i r 3 5
. 1 1 —— = — . —=0,0 A,
mm__ /ﬂ_. 82 \ Mulu ! Fﬂ. MN& _ﬁ_l—lﬁu_..n.m w ml_l:u !
p 5 7 s UM, 0. nan [} Ba /. TOKJAApHU TONAMNS:
— 1 LT ) ; :
LB J 5 e L 1
a s 1. 0954
. _ — 1+ rptrs 2 10410 4 T
7] ¢ b 7! . 110
3 s 1. 0 _l_o9 A
{ % L . r 4 ratrs 2 10410 %
i f ‘43 /! /8 “(
/ /
£ /; » S __..x“".... Ey w__m__mam TabCHPHAA XOocua GyJran TapMok ToKJja-
ly { § s anfimus (1.14- pacm, 2
o L5 =+ Y
4 2 ra=rs+ru=2-+8=10 Om.
 — coapasawTupu6 1.14- pacm, d aard KypunHura Kei-
7 ] R
T AT PR .
p 4 _ fefs g 510 2% o
£ i L | ..__.-.-..Iﬁ__.._.. e n_..m.l:.._|M“m:mw M.
Lo Z 5 / Ee P r 2. {1 +
127 ! a7 G2 7 | =
£ S Wi B gaaiMua:
T i o = E; -t 24 3B _165A
AT = " e A
) aT 25(3.10 20
T Al e ﬁ o |D.|. Pyl gt fiador 5 743 + m___..
J - Naatls gee 10
. Tokanpiy aunigaaimus:
1.14- pacM. B/, . — o 10, 9 0.9 A;
5 1_.-|.._.—+.1-$ Mc _Nm\w + 10 .—Q
dagar E, manba TaBCHpPUA XOCHT oyaran TapMOK TOKAAPH I . & . .
anmiafivua (1.14=-pacm, 0) B BE 30,75 A
Fipatrs 20 104253 4

ﬂ““:.n_..ﬁourl.._o Om.

CxeMaHu comjanatiTH

pamus. :
rat’s 10-10 )
ar "u...a_! 7 lq"ml__lr..lnlnml_lmu.—o M,
m%mh_. 5 8 rat7s 10410
[, TOKHM aHUKAANMH3:
fi— £ b S oy
S ry*raqs 5 10 2
ot = 8+2+ 70
rs+"m T 5+1

pu6 1.14-pacm, 6 naard KYpHHY 1T KeJTh

¢ a0y /y Ba /[, TOkN@puM AHHKAAAMU3:

; v
\-l %.n . .1.&» == . —c lIH;ll"Mt” .
o[y o 0,9 S - 0,6 A;
B =0 0,9 - =2 =03,
retry 5410 10

M. 0 no ¢ aapnan Gupranukaa dofinanauud, cynmnep-
I GpiaMirLa TapMOKaapary TOKJAapHHUHT XaKUKUA KHil-
A A M

ly=h+4+6=1406=1,6A;
13




r

1.15- pacm.

:unlnnrmlpmu 1,2 A;
[, — ;=09 = 0,5=04A:

W EUHII YYYH AHMKJOBUHJAD YCYJAHHH KYJJafMH3:

8 0,5 —02 v
_o0g 04|—05-04-02:02=016 "
e 2 =02 :
1y ges 94  04|=204+0224—128 -
| B ly 0,5 2 .
| B by —0,2 M.L.In.,o,m.w_».fm.o.mﬂ 1,6.
WPIIHE TOTEHUMANUEN aHUKAAHMHS:
R
10 ;
fan=s 016 10 B.

(paary Tokaaprm AHUKJIANMHU3:

:umtnurmmtgmn_.g A; _ ﬂ m
I, = [+ 1=025+075=1 A. R’ / k‘_n:m:nm,urm As
Arap TapMoKaapaa E, sa E, DIOK nap XocHa Kuaraw TOKANf = E—gy _20-8 _ 9 A,
HUHP {YHAARLNAPH TypAHHA 6yaca, y xoana TOKJAAPHHHT XaKH (il ry+rop I )
iy naauwaapi KaTTa TOK TOMOHTa GyJaaiu (1.14- pacm, €). e T 10—8
1.95- macana. 1.23- macanand Gepuaranaapaan q oitnananno, Il A l-mlﬂo,k A;
pacwm, a na TACBUPJAHTAH SJEKTP 3amKup TapMOKAapHAaArH TOKA| i “oot_16
TYyryH noTeHiuasnap ycyau Onzan AHNUKJAAHCHH. ’ bﬂ_. 2 =14 A;
Eupm. Uuamanaru Gutra Tyryny 1.15- pacm, @ na KypeaTw/ il whros 743
neK epra TyTAWTHPAMHS, Gy TyryHiars noTeHuan HoJjra TEHT 0y ;o = 92, —0 u.-m.u..n_ 1
namu. [ Ba 2 TyryHsaapiart noTeHIHanaapHu  TerHimad paBuLLiia s 10
BA @y sp OWAAH gearunaiimus By noTeHiManAapHl aHUKJam yuy | 0KOpPH noTenuuan- / 2
MKKHTA TEHrjaMa Tysuaaiu: ..__.“es__pxma TOMOHT 2 7 [ . } A =
‘ O YUYH TOKAA $ 3 r
N“_ = gufn + 12P22 ! ___.ﬂhf___—“::x zw%n:mﬁ.ﬂm 2 ¥
Iy = g ¥11 T 8 2%22e fuem, 0). _ £
; LR 1.23- macana- 1 and ;
6y epua — g..—Tyrynjap opacunaru YrrAAYBUAHANK, iy BA Ly AFIAapraan dofina-
y EBR FR S B : wmw z:z_,wmgmvﬁ: anuKAaiMn3: WiaenT  reseparop .
U EKUITH TapMOK - FD 7
—

TYI'yHJIAPHKHT yTKa3yBUAHIHIH.

' 1 1 20
“h.m.l.'.lnm .llu“]“m ..P“ -
h ' ortro 0 g+2 10
: 1 1 24 —
[ Eye —— =2 —=2=24A
¢ 2 rikra 7+3 10
1 1 1 1 1 |
- —_— ——r —— I.."uO.mO?_!.__
&= T pahroi, S8 D = +2 T 5

14

G ARHCHIT, P

! &
1.16 pacwm.




Bepunaran macajaanapii eyuil yCyJaapuui coanmTupuo, KA
yeya OuTra TapMokaari TOKHN Ba Kailcu ycyJa fapua 1 PMOKAGPAN
FM TOKJApHH aHUKJAWIAA camapali aanAurH TYFPHCHAA XYyJa0ca On
puacan (1.16- pacm, a).

Eumnm. Yusmamarn Xamma manGanapun OuTTa 3K pasent IO
renepatopura aamamTupnd, KyHuj aru cxemain  Xocua  KHJini
(1.16- pacwm, 0) __

’
....m“ﬁuu_:ﬁs.‘ ri=ry+ e _

Miknayn TapmMogaarn Tox Ky#uaarura TEHT Gy nanu:

I

i
o~
%
]
—
By |

2

St Esxn BA Tawn HH BHHKAAW KEPAK. gacH. 1.18- pacwm.
JpUBAJNEHT TEHEPATOPHHHT 910K u cant uumam  pemuMiiil

anukaanany (1.16- pacu, 8) pmaapaa (axar OHTTAa TAPMOK TOKHHH apuMKjam yays Oaxa-

OHepanuaNap COHH:

KOHTYp 10KJIapH YCYJH Gusan eunmaa—14 Ta;
CYIIeprosuiHa ycyan Guaan eypmna —17 Ta;

Pyryn noTeHIuaiapu ycya Guaan eunmpa —11 Ta;
IKNHBAJIEHT renepaTop ycyJi Gunan eynwaa —6 Ta.

mw_E 3 Q? .

Caar wijam pemnmuiart KyuaanuLl I0K E, Ba Kapwman
jarp Kyusaanuil nacafittunuuHr aaredpauk fiuFnaauaapura Tenr, sl

Uy = Ey—=1isri {li¢, SKBHBAJEHT CeHepaTop ycyaH GuJaH eumIIia Orepalus-
) ‘ il KEMPOK IKAH.
/i TOKMHM BHUKAALL YHUYH appan /4 TOKHW aHUKAEHMHS: _a_EE_uEmm wnxmgmzsz_. Gapus TAPMOKJApHIArH TOKJIADHH TO-
i Ey e 24 _2_16 A §I Gaxapuaras onepamuanap COHu:
i . nkrets g GubEIn s A WOITYD TOKAApH YCY/H OuJan eumiins — 18 7a;
rat F:.T:i.m_ 0+ (5 +5)+10 yiinepnosuins yeyan Ounan euniiid — 21 Ta;
, ' g %4 10 12 TyIyn norenunaniaps ycyin Guaay eunmjaa — 15 Ta;
h=1l- i =5 ===038 A. LHBAJMeHT rexeparop ycyJH Gunan ewnmaa — 30 Ta.

retrakr 16 104545 1 LOJ0 TYTYR TOTEHUuaAnapw ycyau Ounam - eumi fAiyau Ky-

DKBUBA/JEHT reHepaTopHuur 10K unu auuKafiMus. 3
Egxs =ly=20— 08-5=16 B.

DKBUBANCHT KAPWHJHK Fayp HH ] Ba 0 wykrara HucGaTaH CXCME

HU OHpHH-KETHH yaraptnpub anuKaaHaln (1.16- pacm, 0):

mucaga, 1.17- pacmjaa KypcaTuaras SAeKTp 3aHKUPULATH
T THKCHNIARALY AHMKAGHCHH, XuCOGall KOHTYP TOK/JaPH
fpanmnna Gaxcapuaunb, HATHXANAPH Kupxrod Tenraamanapu
) P IPHACHH,

I siop Ba KapuuAHKAGPHUKT KuiiMaTaapH:

By =12 B; E,=10 B: E,=9B: ry=r,=2 Om;
ry=ry=rs=1 0m; rg=3 Om.

o

ritry 10:10

— =5 Om;
T g, 10410 {

Paas=TabFgp—9F0= 10 Om; | mncana,  DIOK .\ e
A rifaas 510 10 qu3 oy i /5 =48 B; Ey=— N/ —
sicn T R 3 ¥ - WpAnKaapH = —
A . W) 1y = ry=16 Om; S
[, TOKHE AHUKAAAMHS] WML ry o= 9 Om 6Ya- i y
oy N _ 48 _ QI anKHpHIEr E 5
ly= =N |, X TG 1,2 A em) AL TapmoFi- £ ) @ﬁu
; | WEHHBRACHT e - . _m
Xynoca 1,237 1,24 1,25, 1,26 -macasanapiinr eupMapuin 1 ViyAnan  Ancob- | —~ B
ARA KUARG k¥pamua. Bysuur vuyH xap Kaflcu ycya Guaad el _ T ST
raylary onepaunaaap comuHi xHcobaal unKaMus. e i, Arap 1.19- paem.

16 17




E, =3B, E,—20B. £,—5,6B,
ry=3 Om, ry=0,6/0m, r,=
=08 Om, r;,=24 Om™, r,=
‘=4 Om. ry=1,5/Om 6yaca,
1.19- pacvna kypcatuarau s iekrp
3dHMH paaru _._.QRL_M,_W_:"._ HI' TAKCH M-
JAHHIN  TYCyH  njoTeninasiapu
yeyan €pnamuna auumkaaHcH,
1.30-macana. Arap 1.20-pacnm-
naru INEKTP  3AHMHPAA E, =
—80B, £,—60 B; rim Om,
1.20- pacm. . ry=100wm, r; =50 Owm Ba r,=
=10 Om GVaca, 3aHKUPHINT Ty
WOXOOHACHANTH  TOKHUHE  HOJ -
ra TeHr OyAuuHER (KapuHAnK
ry HHHE KHAMATHIAH KATBU @ HAa=
_n.... mm_u.w IKRUBASICHT TEHEPATOP YLy~
; Jp EpaamMuiaa ucbor srunr.
1'31-macana, 30K wmaubda-
napun E=60 B, E, =120 B Ba
Kapuuankaapn ry=ry==6 Owu,
Lyl 12°0m, ri = rg=4 Owm
OyATan sNeKTp samKup Kapuin-
JHKABPUAAry Kyuaauuil Ba TOK-
NAPHHHT TAKCHMAAHUILK CYep-
no3uums (ycraam) yeyan Guaan

]

‘xucobaancun (1.21- pacwm).
\.E 1. 32- macana. Arap E,=
6

~n
[%
FSY

~M

[.21- pacm.

+7

=120B, E,=60B, E;=48B;
r=50m, ry =r, =12 Om; rs=
ﬂ =6'0Om, r,=2 OMm;rg=7 Owm,

Y

- -
OINOSEOR

5 r;=4 Om 6¥aca. Kupxrog reur-
Jamanapunan qoitnarannt 1.22-
pacmpaa racpupaanran  3AeKTp
. BaHMKHPHUHT Gapua KMCMAPHILa-
: : M KYYJAHHUL BH  TOKJAaPHHUHE

TAKCHMAAHULIH XHCOGJIAHCHH.

2-50 B. 9JIEKTP MAHIOH BA KOHAEHCATOPJIAP

:oﬁw.ﬁ_m macana. Kyuwnauuin U=100 B Gyaran yarapmac Tok Tap-
AICCH NIACTHHKAAN  XaBO KOHIEHCATOPW yJaaHraH. Xap Gu
Mozhwmznmqou TMJIACTHHKACHHUHD 1081 S = 100 cM?, yaapuunr owmazmw
4 M. MM. Konaencatopuuur cueumu Ba S4exkTp MaiflAORMHUHT Kyu-
AHMAHAHCH aHUKAGHCUH. Arap AWs/eKRTpuK cudatuaa caoaa Huia-
THJACA, ONHHCAH HaTWKajap Kanaafi yarapaau?
2.2-macana. Tlnactunkanap opainin d — 0,3 cm Gyaran sccy

Konneucatop U=20 kB gyusauuwra yaanras. Arap AHIJeKTpHK
18

haTUAA  SNEKTPOTEXHHK KAPTOH
Jatnarad 6yiaca, KOHIAeHCATOP-
I 9/eKTp MalAOHH KyunaHraH-
IPH aHUKA8HCHH.
Arap XaBOHHHT 3/EKTp UHAAM=
gaurn  Uga= 32 kBlem Gyaca,
HAAGH KOHAEHCATOPHH XaBo opa-
Py GuaaH Gaxcapuil MyYMKHHMH?
2.3- Mmacana. Arap IM3JIEKTPHK

Wiparuaia KaJaHHAHTH d=0,5 um

calona WmJjaaruarad 6yaca, fac-

KOHJEHCATOpP Y/aHHIIM MyM- 1.23- pacu.

g GyaraH IHC KATTA KyUJaaHHII
ANNKNAHCHH.

 2.4-macana. Curumu 10 Mx® 6yarad sccH KOHAGHCATOP TMAACTHA®

JAPVHUHT OPaauFH d—3 MM, IH3JEKTPUKAArH SJIEKTP MAalfiIOHHHUHE

qaaurasaury E = 10 kB/m 6yaca, koujencaTop 3/eKTp MailoH

_mﬁﬂ:mn_\_:::—. Kanuara TeHrJuru AHHKJIaHCHH.

- 25 macasa. Curumn C) =100 mk®, GowpauFu4 3apsiH q,=0,06

1l ra Tedr OysaraH KOHJ/AEHCATOp, CHFHMH C, =44 mx® Jjn 38pau-

HMaray KoHaeHcatopra mapajjes yJaaurad. Komaencatop C, HuHT
wiaanniuK Kouaencarop C, Guian yaaudiiura Kaaap sa yJaaHraniad
Kefiun xauuara tenr Gyuras?

. 9.6-macana. Curumaapu C,—40 mx®, C,;=60 Mk® Ba Cy=120
Mg®D Gysran yuta KOHAEHCATOP KYYJIAHHUIM U =200 B au mauGara
Kerma-ker yaaurad, Kounencatopaapia KydJauHHIIHWHT TaKCHMJ/anH=
WM BA yJapHUHT SKBUBAJEHT CHFHMH Xamia y4aja KoHAEHCATOPAA
IKAMJAAHTEH DHEPrus aHUKAAHCHH.

~ 9.7-macana. 1.23- pacMaa TACBHPJAAHraH 3dHKHPLATH KOHAEHCA:
TOPJAPHHHT IKBHUBAJEHT CHFHUMH AHHKJIAHCHH: C,=C,=4 wuk®P,
Ca=1 Mx®, C;=14 ux®, C,=0,6 Mx®, C;= Co=1 mxd,

. 2.8-macana. Kyunawuwy U=220 B Gyaran §srapmac TOK Tap-
MOFHTA MKKM KaTJaMJ/al $#CCH KOHJeHcaTtop yJauran (1.24- pacm).
Jlusnexrpuk cudaruna caiona (s,—=6, d, =4 MM) Ba 3/1€KTPOKAPTOH
(g, — 2, d;—4 wmm) wmaatharad. [11aCTHHKAHWAT 1031 S =10 cm
[KonnescaTopunar curumu C, Ba Xap KafCH W30/ALMA KaTJAdMHAATH
kyusauum U, Ba U, anugnancuu.
 2.9-macana. Aspaary  Macanaaa
Gepuaranaapaas  dofigananut KyhHnna-
PP aHWKAAHCHH:

1) xap 6up KariaM Ba OyTyH KOH-
JEHCATOPHMHT MaiI0H 3HEPrufacH;

' 2) xap Oup KaTAAMAATH SNEKTP MaH-

JIOH KydJaaHraHauri.

~ Arap usoanuns cudaruna GagaT caio-

Jld EKHM 9/EKTPOKAPTOH MIIAATHACE, KOH: &4
ABHCATOPHHHT SAEKTP MalLOH KyuaaH-
PUHAMen  kapnai yarapaau? -

9.10- macana.. MKki katnaMm wu30Js-  1.24- pacw.




" ® 25007 . Bg
uuacH OYAran HuANHAPHK KOHAEHCATOP= By=8,—— =0505.00 = M 10000’ Fic.
HHHT CHFUMH aukJaucuit Bupupuw sa ui- 91 Srenan o AT
KHHYH  KATAAMAADHHHT AHSJEKTPHK AOH- MaraiTAanuu STpH YH3UFHAGH KyitMa nyaaT yuyH y3akia

MufiCH 2, = 2 Ba g,—=6 Lluaunapuunr ysyu- JiaiimMus:
aurd [=1m, 1.25-pacmaa gounesucatop A
LHAHHAPHHUHT KYHAAAaHT KeCUMH TaCBHp- H, =924 Alw.
m_mmzn“m_xm“ _,._w?u_\ il e BO Opa/MFHATH MAiiloN KyU/ANTaHANCH:
4 - 5
2.11-macana. Curimaapu C, = 80 uxd H.—0,8-8,=0,8-10000=8.00 Afew=8-10 Alw.
Ba C, = 120 mxd Gyuiran Kowaencatopaap :
yarapmac Kyusaamuul MaHGanra KeTMa-Ker MarunTaoBun Ky 3aikup afpum yuacr
yAanrai. Arap GUPHHYN KOH/IEHCATOPHUHT IHT aHAMIKNaPHHIHE HUFIHAMCUT A TEHT! -
1.25- pacw. snektp Mafaon suepruscn W, =0,9 K fw— H.l, + H.l—924-0,897 + 8.10°-0,003 = 3230 A;
OyJca, sawxupra Gepuarai KydJanuil pa %7150 4 2-300 — 3 =897 MM
KOHAEHCATOPAApAA KYUNAHHIUHHHT KaHAA# TAKCHMAAHPAHIMIH AHHK= B
JAHCHH

IT MANLOHUHHHT _ﬁ%_.m..__mi_..m_._h_.,::._s dHUK

canapuiaara MArHuT KyH-

@KTPOMArHUT HyJFaMHAArs TOK
3-5 0 B. QJIEKTPOMAIHETH3M . s = 9 y0BIA.
w 3000
3.1-macana. Ysynanrn [ =30 cm, auamerpun d =6 cm Ba ypam-
aap coun @w=1000 Gyaran ranraknan yraérray Tok 3 A 6y.ica
! ] u . u
MaruuT MauaoHWuHur Kyunanrawaurn H, maruut maaykunscu B sa jgp Gy/ca, MarnHTAOBYH KYH KY et
FaAraK W4uary Maruur oKkuMu O aguKJancHH. lw=Hy ly= 924-0,9 = 83 :
3.2-macana. Mukn pansycu R =5 MM, Tamku paauycn Ro=10 mm
Gyaran Tpybacumon cumaan 10 A tok yrmoxaa. Cum Yiuaan x=3 5, V xospa 4yJaramaard TOK
A ¢ | 98- 4 v
10, 20 Ba 40 mwm (1.25- pacm) _lw _ 82 _ 5977 A
opannkaapna WKOHNAIIraH I ;

acad-
y y ago OpajinFucH3
ITHUHT nyJaar y3arum X 2 :

B L nios: fuparura tenr OyAuiu:

w 3000
HYKTalapiaary MardiiT maijpo= Yy
oMarHuT 4y
HUHHHE KYUJAaHTdHARTH AHHK= 3.4- macaua, | —27-pacwmja T4CBHpPJAAHTaH whmzwﬁ i D=2.5%
JAHCHH. wpnan (—1,08 A Tok yrranna, ysakiart MArHAT OK e
3.3-macana. 1.27- pacm- i g ragaapaan Goiaa

—3 . 3.3- macanana Gepud ] A
a TeHr. . i

ﬂ?qmw@mhﬂauozm_.x:q yyJraMBAars 10K g:;nwvwwﬂsw“w_.wﬁwcxs-

1, X4BO OpaJuFn Hoaraua kamafTHpuaca, ysaK

11, .

| ¢ apain’? :

(MUl MHKAOPH KaHLail ysr \

...Hm._xE. .?.mw Xak0 OpaiuFn moara Teur 0yJca,

&ﬂE = hl.ﬁ..h_..—.

Nl TACBHPAAHTaH 3NeKTpoMar-
HUTHHHT V3aru KyiiMa nyJaar-
jan scanran 6yan6, uyarami-
HHHE Ypamaap coun w=23000,
duexkrtpomaruuraa D =
=2,5-107"B6 mMaruut oKumm-
HU XOCHJ KHJHLI YUyH uyJ- .
FAMAAH YTHIIH Kepak Oyarau Yy 30444
TOKHHHT MHKAOPH dHUKAAH-
cuH. Xapo opanuru 6yamaran fu

nyJaar v_amz HigaaTiiaradna, MarniTaanum srpi UH3HFUAS
yiwanzai MaruuT OKUMH XO0- ar opHHi AHAKAAMAMHS:
LUICHHNHT MHKJLOD

CHJA KHAWID  YYyH, TOKHWHI
MUKIAOPHHH KaHAAH y3rapTi- B,—1,56 Ta = 15600 Te.

Ml Kepak? i &
P m;:.m. Myast §aawman DAeKTpOMarHuTHUHT nyaar ysart .
Ba X4BO OPaAHFHAATH MArHUT il el _.mm.mm._on__hn 39 107" Bo.

1.27- pacw, HHLY K ILHSACH: 8 21

Ené.gahm@oozg.
Hy == 09

§ myaar ysakiard MArHuT HHAYK-

nary MarauT OKUMHI

20




3 5-macana, 1.28-pacMia TacBMpJaHran SJeKTPOMATHHT tyJ/Is
ramunan yraérran TOoK /=15 A, ypamaap couu w= 1600 ra Teu
6yaca, YHHHT TOPTHL KydH AHHKAGACHH. [Mynatr y3aK 3JeKTpoTe X il
JucTNapaad AUFKH/ITaH,

Eunm. [1ysar ysaK MArHAT KapUWIHCHHHHED KHAHK Gy aumura g
pamacnai MarHWT/IO0BUM KYYHHHI KATTa KHCMH XaBO opaauruna capi
Oy AanH.

YV X0/1a X8BO OPANMFHAATH MArHuT Kyu/Jauradura Ky Huaar
QopmyrasaH aHuKAaHALH:

na. Arap snext- . ~y
i KyroJaapn sa ﬂ

ppacHIarK - Macoha
penr GyJaca, yHUHT f \
yun xanaaf yara- Yz - 2o 10
WAArM macanana Ge- :
i KapancuH)

acana Vaarm 9-1U : &
WAeKTpoTEXHUK Ny« — {

200

lw=H, -2, Cranpaan - sicaaran S
_lw _ 15:1600 § W THMAT Faaamaas
Ea.lwlr T 2.2.107° Bl A PUEM 118 K peaTHAraH. 230
(' jokne kyTapuut
Marsur UHILYKIHACH phic Gyaran MarsuT-
B,= B, = By, Wyuupnr  Mugropu  1.28- paem.
B =ie H. =4 107766108 = 0,754/ T, L .
e o 2 , Weana. Kynnanawr kecum o3u 20 em? Gyarad €rounan scas-

WienMon yaakka oup teknc koitsawran 1000 ypamman n6o-
0l uyaram Okofiiamrupuaran. YUysaram opkaan yraérran
arrasurn xap cexynmura 1 A nan opruG Gopmokaa. Mar-
WHANKAAPHHUKE  ypTaua Y3YHJIMTH hsﬂmo cM Gyaran rau-
_.__ MILYKU|A  9EKTP IOPUTYBYH KYYH auUHKJAHCHH.

] __%ex.:_p%xp:m 9NEKTP IOPHTYBUH KYYHHH KyHuzaarn Qopmy-
L iigaimus;

MarmuTaanim Srpu uusnrunay B = 0,%4 T yuyn nyaarnary Mars
HAT KYUJGHTAHAHTHHH GHBKJAAMHS:

Nl»«._u“ Nl.‘.f" w@D uP\?_H'
XucoGaauwny Kyinaarn Tenraama ousat TeKWHPHO KYpaMua:
r«:.rl_._ln_ ly+ E.x_.w?uu lw;
r“w.o.wu__nw.o._mmﬂo.mom M;
990.0,5 -+ 290-0,2+6-10°-2-2- 10~°= 263.

XucoG erapnu auuK GYIMAraniury yuyH Kyu/anranank H i i

e= — kY-
dt

| feKue ysrapranuna:

KHHuM mMapta xuco6aab xypamus: % LM
lw—H; l,—Hs Iy o : At
1 il 2400—290.0,56—290-0,2 . _ ¢
iy = % e 9.9.10=" = 5,5 10° A/m; AJAf =1 Alc ra Tedr Gyaras Gepuiras Karraauk.
A q. 7 i I HHAYKTHBAMCHEA AHUKJI3HMAS!
By ;= Hx = 4%-107°:5,5: 10° = 69-107" Tur. —_—
— ]
MarHuTAaunil STpH UHSHFHAAH NYNATAArH KyUJAaHr aHAUKHH allilie Ryvaru
JanMu3: W ppaTaK ypamaapd ¢ OHH.

Hy = Hin= 256 A/wM. YUUKUNHT MATHUT KapIUHJAHTH 6yaub, y KyHuaarura TeHr:

XucoGuu Tenraama Omaas 1eKmnpuo Kypamus:
956.0,5 4 256+0,2 + 5,5-10°-2-2-10~"= 2380.

3apyp G6yJaranna xucoGHW wy TapTH6aa AABOM STTHPHO, ANNIE
POK HATHXKE OAHIL  MYMKHH. AManna SIKHHPOK KHAMATHH anuiin

wudos.
DAeKTPOMArHHTHHHT KYTapHil Kyun

l
Ryg = —2»
[0S
Yuaknunr  Ypraua ysynaurs, S— VsakHunr gyupananr
M, Jhy ~ Yaakuunr a6CONOT MarHUT CHHr AUpyBUanaury 6yaub,
i B1ou yuyn pakyyMAArd MarHuT CHHTAHPYBYaHAHKKA TEHY

A IHARIT MYMKHH.
U Ky AHAaTHAGPHE XOCHI KH/JIaMU3:

0,5
~—— —2.10°1/Tn,
4=-10"7.20.10~4 A

¥, 6 . 10—2 —4
.n..ulu_m?.w;? e (69-107%)2.2.9 .107"- 107 — 336 H = 34,2 «Tk.

8r 8.3,14° 2.___-_._. —
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10002 g
h\_"mlzlv_._l ]O.m._.o —;E.
e— —05-10.1=0,005 B=

=5 MmB.

Y
60
120

3.9-macana, Uy FaMHHHHT
{pamaap coun @ =720 Gya-
ras UHAYKTHB FAATAKHHHT NY-
nar ysaru  9-11  mapkanu
9/MeKTPOTEXHHK ny/aaT JHCT-
jgapaas scajaran 6yan0, ynuur
yauamaapu 1.29-pacm, a Ba
6 na kypcarnarad. Mnaykrus
FanTaK opkasm ¢ A TOK yT-
raHAa, N{AaT Y3aKAH FAATAKHHHT HHAYKTHBAHTH aHUKJAHCHH.

Eunm. [lysar y3agam FaNTaKHUHT HHAYKTHB/JAHIH Kyfnnaru ¢op-
MyJaa OWJaH aHUKJIaHALH:

64 40

1.29- pacwm.

Ns"il- ’

oy epaa W—uyaram Oujian ujaaumrad OKuM:
Ve .-0=w B3,
Oy epaa B—ysakaard Maraut HHLYKIHS, S —{3ak Kyu1anaHT Ke-

CUMHHHHI 103H.
Maraut mafiiosy KydiaHranJuruan H un anugaaimus:

n__hw“ [ = (120 -- 30)-4 = 360 Mu;
mumli.m.mcn% Alcw =4000 A/m.
3-11 nyaarn yuyd Mardwianuml srpH HM3HFHLAR
B =158 Tu
¢ —1,58-12-10" Bo.
TIyaar ¥3akau FaATAKHHHT WHLYKTUB/AUFH

— L |h
wd 720-1,58-12- 1077 _ () 683 Th.

I 2
3.10-macana. AeKTPOMA!I HHT UYJAFaMH YPaMJAPHHHHT AHAMET-
pu D — 30 cM, ¥pam yxaapu opacuaalu maccda d=0,3 cm. ¥pam-
JAp OPACHAATH 3JEKTPOMArHHT KyYaapHHHT y3apO TABCHPH, fiyna-
JARLIN BA KATTAJHCH aHHKJAHCHH!
a) womuHan 1ok [yon= 10 A Gyaranua,
6) Kucka TyTamys Tokn fx = 100 A Gyarania.

4.5 0B, BUP ®A3AJH ¥Y3rAPYBYAH TOK 3AHXHPJIAPH

4.1- macana. Yacroracu f =400 I'u Oyaran cuuycounani yarapyi-
yar rokpuur aappu T Ba Gypuak uacioTacH © aHHKAAHCHH.

24

- 4.2-macana. Crarop 4y/raMAapuia CaHOaT 4acTOTACHAA TOK Hili-
146 uuKapaérrad rUAPOTEHEepaTop POTOPHHHHT aNJdHHIL Te3aHrH
5 ail1/Mul G§/Ca, reHepaTopHuHT Ky(T KyTOAapH COHHM Ba uutaab
jHKapaéTran TOKHHUHT AdBpH AHHUKJAAHCHH.
4 3-macana. Kyunasnwn U =220 B 6yaran ysrapysuan TOK Tap-
worura Kkyssati P — 600 Br an sxextp naumta yaanrad. JAeKTp
JUTAHUNT TOKH, KAPWIWAWTH BA [ =3 Coar Hiam moOafinuaa ue-
PEBMOJ KHJTAH IHEPrHA MUKAOPH aHHKJAAHCHN.

4.4- macana. Kyssaraapu Py, =60 BTy Py, =200 Br Ba kyu-
putn U,y — 127 B Gy/aran ukikuTa 3/eKTP Javnace, Kyu/iannut
— 2920 B 6y/Aran 31eKTp TAPMOFAra KeTMa-Ker yjaHrad. Jlamma-
pia KyuaaHuil Kauaid TaKCHMJaHaau Ba WKKaja Jjamna HopMaJ
HuAail osamxHMH?

Eunmi. Kyssar Ba KyUJTauHWLIHHHD HOMHHAJX KuiAMaTaapH oyitiua
p Gup JaMOaHiHr HOMUHAJN TOKHHHHD KHHMATIAapHHH aHuKAai MU3:

/5 60
Loy — —h — — — 0,472 A.
10M, Q..az 197 )
*u
g = e B0 _ 57

U 1.7

HoM

Jlamna cnupaJuHUHT KAPLIUJAHIH:

18 7 U
ry= Jiow 12 _ 059 Opy  py——t — 127 81 OM.
w:az. 0,472 %.EZ» 1,57
L.—m.?—ﬂm.__._mﬁ KeTma-Ker u\hm—_.:.m_._hm_ 3aHHpiaru TOK:
22
P 20 _ 0,628 A.

fitry 269 - 81

Jlaynanaprarn  Kyuaanuul JaMnasapEuEn Kapuinadkaapira TYFPH
IPONOPILHONAJ TAKCHMAAHALK, AbHY

U,=1l-r,—0628-269 = 169 B,
U, —I.r,—0,628-81 = 51 B.

Xyaoca. Kyssaru Py, =60 Br 6yaran Jamna HOMHHAM Ky4q/1a-

WA 0KOPHPOK Ky4Januina Gupmynua epyr éund, rteama Kyiiu-
MyMKHH. K yB3aTh Py, = 200 Br Gyaran Jamna HOMHHAL Kyt~

WMILHLaH nacrpoy KydJanumia Xxupa éHand.

4.5-macaaa, Mugyxrusanrn L = 100 M'n 6yaran rajtak Kyudia-

Wil @ — 220 -1/ 2sin314f pa macrorach f=>50Tu Oyuaran ysra-

JYBUAH TOK TapMmorura yJianratd.

Ky#unarunap annKaanHcuH:

1) TokHuur QdexTis Ba OHHI KHAMATIADH;

'2) KyBRATHUHE OHHH B ypraua guidmaraapH;

8) rFanrTak MarHuT MafuoHWAd HHFUATAH SHEPrHAHHHAT MaKCHMal
arn;

~ ) arap TapMOK Kyu/JauulIMHUUr 4ACTOTACH HKKH Mapra 0pTca,

b 9 pex s KMATHHMHD MHKAOPH KaHAAR yarapaau?
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Eunpr, 1. AgTHB Kapumuauru KHYHK (r&x,) Gyarapp yuyu, yHu

-3
xucoGra OAMHMANLH. 2= x;3 X, T 0L =314-100-10"7" = 31,4 Ou

neb Kabya KuJuil MyMKHH,
Toxuuur addexTns KuimaTi:

TOKHHHT MaKCHMaJa KuiMaTH:
. 1,=V2:-1=V2.7=98TA.
daxaT WHAYKTHB KapIMIHK/N SAHKHP YHyH TOKHUHT OHHH Kufi-

i =0
matu; =1, m:_me&l Mvﬂw.mﬂ.mm: ﬁm;ﬁ L.

9. KyssaTauur oHuii Kufimaru:

— u.i—=310,2-sin-314£-9,87 sin ?E I.WT 3080 sin - 6281,

AP, "
3. Fa/TaKHUHT MATHWT MailloHWAd HWFHATAH SHEPTHIL

Lit
.E\ T e I,Ml.

P

JHeprugHUHr MaKcuMas KHilMaTH:
2 *
Bt o 0L 08T 07 9k,
m 9 9

KYUJAHUUIMHHET  YACTOTACH WKKW MapTa
YYHKH HH-

TaLMUEJIOBUH TAPMOK FoTa
OpTHLWH ouaan, TOKHHHT MHKILOPH HKKH Maprd Kamagilh,

JYKTHB _nmﬂE:E._z HNKKH Zmﬁ._.m Ov._.mn:"
x)=o'L=2cf'L =2-3,14-100-100- 107°=62,8 OM.

4 6-macana. Kyunanuuwns U =220 B, uacrorach \_H,_mc ' mmw_-
r4H Maubara MHAYKTUB FAATAK Ba KOHIEHCATOP ﬁmhﬂml._wh%mﬂmﬁamx.
rauaa samKupaan OKHO yTraH TOK Oup XHJ, TbHH = cmmm::

HUHP WHAYKTHBAMMH Ba KOHAEHCATOPHWHT CHFUMH aHNuKJ A

qHr BA YHAATH TOK-

7-macana, 3amxupra Gepuarad KyuJaaHuurHi (-
s HMHT  OHuit  Kufimariapu U=
— 310sinwt Bai= 14,1 sin(wt+

KoHAeHcaTopaap
cueuMu C aHpKJaHCHH.
4.9- macana.

1.30- pacm-
26

- 45°) Mabaym Oyaca, SaHmKHP-
HUHT AKTWB, peakTHs Ba Ty/Ad
KyBBATAGPH  BA . KApLWIWIHKAAPH
AHHKNAHCHH,

4 8- macaja, Arap CHHYCOWLa/
y GanHWHr uac-
yarapyBuan TOK MaH
roracn [ =50 Fu6yaca, 4.7-Ma-
cangHHHT MabAymoTAapw Oyfinua
oarapesaCHiHur

1.30- pacmaaru

TP 3amKUpra yjawrad amnepMeTrp Ba BOJLTMETPHHHI' Kypca-
lwnapn /=10 A, {/=220B. Tck Ouaan Kyuaawuim OpacHaalu
132 cu/nku Oypuarn ¢ = 60°, BaTTMeTPHMHT KYpCaTHILN, 38HKHP-
INF 4KTHB BA HHAYKTHB KapLWW/JWKAAPH XamjJa peakTHB Ba TyJa
yBBAT/IAPH AHHKJAAHCHH,

4 10- macana. Curumu 79,6 MKP Ju KOHAEHCATOP KAPUIHAHIH
=15 Om Gysran peocrar GuJaH KeTmMa-KeT yJaaHrad, Arap mau-
Hunr kyunandwn U =127 B, vacroracu f= 0T Gyaca san-
Hpaard TOK, peocTar Ba KOH/IEHCATOPAArdH KYy4JaHHLWHWHT TYIIYBH
1a SaHIKHPHWUHL dKTHB, PeaKkTHB Ba TY/a KYBBATH AHUKAAHCHH,
AcCmTabna TOK Ba Ky4JaHHWAADHHHT BEKTOD AHATPAMMACH KYpHJ-

Jd1-macana. ¥3apo Kerma-Ker TYTAWTHPHATAH AKTHB KAPLIMAHK
HHAYKTHBAHKAAH nGopar saumup kyuaauumn =220 B Ba uac-
tacn /=50 'y, Gyaran yarapysuad TOKk TAPMOFMra yJaaHraw. 3ak-
WPHWUHT aKTHB KyBBAT HcrebMmo/u 2 =387,2 Br 6yauG, yHian oKkub
fwérran Tox /=22 A.
SAHKUPHHHT AKTHB, PEAKTHB Ba TYJa KapWIMAHKIAPH Ba FaATaK-
I HHAYKTHBAMTH AHWUKAAHCHH. Arap ManOaHMHT YacTOTACH MKKH
T qunm. 3aAHXXHDHUHT AKTHB KYBBAT HCTEBMOJH HHMAra TEHT
N8
4 12-macana. Mupywrusaurn L=0,141 Tu 6yaran MHAyKTHE
Arak wacroracd f = 80 'y san yarapysBuan TOK MaxbGaura yJaHrasd.
IKUPAATH TOKHUHE Yarapuil konyHuatn {=5,64sinwf 6yaca, aau-
[lATH KYyY/JaHWLI BAa KYBBATJIAPHUHT OHHUIl KuiimMaTaapuuu Hdona-
P €3nucun. Tok Ba KYYJAAHWIIHWHT TABCHP 3TYBYM KHAMATAApH,
VIHHPJIEK, 3aHIKHPHUHE PEAKTHB KYBBATH XaMmJa HHAYKTHB FaaTak-
| TY¥naauran MardnT Mafigod SHEPrusCHHHHT MaKCHMaJ KHiMaTh
INKAHCHH,
A.13- macana. Axtus Kapwuaura r =15 Om, peakTHs Kapliuaur
20 Om 6yaran uuaykrtus raarak kyuaauunmu U = 127 Boabtiu
._.ngw;mz TOK Maubaura yJaHrad. 3aHXKHPHHUHT aKTHB, PEAKTHB
| TY/1a KyBBaTJAApH, IYHUHIAEK KyBBaT KO3(QQUUHEHTH aHHKJAH-
MaciiTab6aa TOK Ba KyuJaHWIIAGDHUHT BEKTOP AHATPAMMACH
PUHACHH.
.14 macana. 3amxypiary KyuJaHum Ba TOKAAPHUHT OHHA Kui-
Lpn ufonacu

it = 310sin(314¢ 4 20°);
i = 8,46sin(314¢—15°). o

IFpyaKa xapaktepu Ba yHHHI mapa-
DAIPH AHMKNAHCHH. ‘
A.15- mucana. Yacroracu f=>50 'y ~V O\U
Il Yarapysudn TOK TapMOFHra
i pa Yavam ac6o6aapn yaanray

1153 __Uﬂnzu. oF
AMOepmMerp, sBoaLTMETD BA BATT: ' o =l
IpAapHInr  Kypcarumin - Kyduaa-

»

Hpra renr:

1.31- pacm,
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f=5A; U=2200B M _ i
 — 1000 Br. ._ P SSAKAN PN AKIMNT UHAYKTHBANTH:

Fantakuunr AKTHB Kapuiial
r Ba wHaykTHBAMTH L. peakiin .
T§Aa KYBBATH, WYHANTACK. Iy i
Kos(uivenTy AHUKIAHCHH, L

1.32- pac. Ba  KydAAUHIMIHAT  BEKTOD K
paMmacH KypHACHH.

4.16-macana, 3aBoj UEXH[A P— 12 kBr KyBBaT ucTELMO/ i
jganurad, KyssaT Ko3d hunnenT cosy =0,8 ra TeHr oyaran Ol
¢pazanu nafpanasaml annapatd ypHaTHATAH. TabMUIAOSHH  Ta ) MON
HUHE KYUAaHHLTH [/ — 380 B, uacTotacH f=50Tu.

[afipauaall annaparuianr TyAa BA peakTHB KysbaTi, 1y i
nek, ysarriy cumnapaarm TOKHHHT KUAMATH 8HWKAAHCHH.

4 17-macana, Ysrapypuan TOK TAPMOFUra TemMHp yaakan niiy
THB FaaTaK OpKa/u JiM-30 Tmdu  JIOMEHECIEHT gamna  yJie
1.32- pacm). LY

TapMoKHHIT KyUASHHIIH {J = 220 B, aampannur HOMHHA 1§y I
i Puoy = 30 B Ba Hiu TOKH o = 0,32 AL

Kyiinparuaap AHNUKAAHCHHS

1) sammajnarn Ba TEMHD Y3AKAH HHAYKTHE FaJrraknanri Ky

9) naMpaiHr AKTAB KApuHAurd ba teMup Y3akan Faar
__:bu.:s_zm.::ﬁ:u

3) 3aiKUPHAHT PEAKTHB BA TYAA KYBBATH; 4 L Clg it bt

4) 3aHKUPHUHT KYBBAT goa(hurenTI. Yauy " PEOCTATAATH KYyusaHULI

Eupm. 1. Jlawnazarn Kyu4aaHuiiin TAPMOK KYHJAGHWLIHHUHT 0¥ — U — Uy  —990—9:

TallcHA TYBUHCH LE6, TemMup YaaKan WHAYKTHB PAATAKLATH KyN kel Tyoyy = 220 — 93,8 = 126,2 B,
WHLIHE 9CA YHHHT PEaKTHB Tatlkia srypunch ae6 xucobaair M I Kapuanra:

«KHH, YYHKH TEMHp Y3akau UHAYKTHB FAATAKHUHT AKTHE Kap i Upeoer 1262
[HAYKTHB KAPLIMANKIAH Kyad XaMm ginunk (r& x;). Jlemak, Mg e ——— — 55

0,32
narg KysaaaHupie : 1Y 232
1l KyBBAT HCpothu:

L 44
.ﬂl .u__..:._.w.:ma.a s O...wwq..wwm" AO.A Br.

XL

e I“mmw'
" w_la|__om IH.

MIOKHPIINT PeaKTHB KyBBaTH:
Qw Q, =72 x, = 0,322.692 — 63,7 BAp
HpHIhE T§aa gyBBaTu: .

8= |/ P+ Q= V307 + 63.7°=70,5 BA.

N koadiuinentu:

P

COS @ = _mz = B0 Gigh
_ x 0,5 S
Mucau - pac 17
_m_s.__a.x:_.*_.___..wuw?_w_ww%ﬁmhﬂwz_.M_.__..- Macana) TeMHp ¥3akam uu-
. YMKHH Oyaran peoctaTHuHr Kap-
_.__"_J_..M,_.mmﬂmmm.w, v_h_n%o%: xucobnancun. Jlamna 6uaav kaupaii
5 Al TeKAMIN:
f..vE:._._:z::zzu JUD AKTHB KAPLWIHJAHKHHMH EKH
_;.ocn«.m.ﬂ._ XYyLAu Jgamna cuurapu
1, JIeMEK, keTma-Ker xbmz“.mmbm_
P KYImmm My MiKHE: .

T

coh AKTHB K4PLIMHK
yJaapaaru  Ky4Jadauui-

= 395 Om.

_v
g —twm_ B _938B.

Tyon ..ﬁ:nx 0,32

vlaomna 6 1 ¥
I WAdi TEeMHP Y3aK/AW HHAYKTHB FAaJTaAKHM KeT-

bt |

(U}
. IBKHPHUHT  KyBBar kod(huuuentn kuuuk. Temup

WIHN raarag y
9. JlaMnanunr akTHe Ka W HTHT S s ypHura peocrar yJar
wn WIAT  Hepodu wmrﬁsu;_::,u\ mmm:.pm e
o R0 93 0 T i, KYBBAT KO3((QUIHEHTHIIN
Mo = " =30 Lot G
i a*_._ﬁ__h_z ﬁwﬁm whw%w @hamwﬁm: e niD RGN IR
5 w kepak, Onatna i
) _ua-__.mm__pam___qx KOHjeHcaTop épaamuna owx.u%wﬂ;zm-
. Kywaanmmn U = 127 B Ba wactorach \ﬂm_w 0

| AN ToK TAPMOFHT T T T Ty

0 OM; Ly =20MH; 7,—=6 OM; L,=5) Ml

Temup ysaxan HHAYKTHE FaATAKAATH Ky'Lianuu

s

Qh.ll.l T\'Qw = Qw_:c._,_“ F\M\..Onli 93 _mu =199 B.

Jlamna Ba Temup Yysakau WHAYKTHD FanTaK Kerma-ker YJiil
na yraérrag TOKHHHT guiimath Oup XHJ. Temup ysaan raj
WHAYKTHB KapLiHAHrH:

A )

e e e m .
X1 = 0,32 R

HOoM

28
29




3aHKHPHUHT KYBBAT K03 dULLMEHTH BA TOKHHHHT KATTAJNUTH AHUK=
aancut. OauAran HaTHMCANAD Gyfinua TOK BA Kyu/JaHuIIIAPHHHT BEK=
TOP AMACPAMMACH KypHJICHH.

Euni. Bepuaran 3atKApPHAHT cxemacHHW UM3aMHu3 (1.33-pacm, a).

3aHKUPHUHT SKBHBANEHT aKTHB KAp W HJHTH:

fo—ry+ra=104+6=16Oxm,
Faarax/japHHHT PEaKTHB KAapLHIHKIdPHL
x, = L, = 2rfL =314 - 20- 10~°= 6,28 Om
Xy = 0Ly =27fLy =314 5) 10~%=15,7 Om.

BaHKHPHUHT IKBUBANEHT peakrus Kapuluanry:
X ==Xy + X, —6,28 + 15,7 = 22 Om.

3aiKUPHUHT 3KBHBAJIEHT TYaa KapWHAnTH:

a=V it X H,\a“.fw_m_ — 27,3 Owm.

3ankupiara TOK:

[=U 12 _466A.
Za 97,3

3auMUpHUHT KyBBAT KO3((HILHEHTH.

= :
008 § mmmiem = 0}587.
i)
By epaa ¢ 3aHxupra Gepu/araH Kyd/aHWL 6uaaH TOK oOpacuiard
ch/mkni  Gypuarin g = 5%, Beitop AnarpamMmacuuit Kypuil yHYyH
3aHIKHPHUNT afipud Kaplunauk/aapuaari Ky4JaHHIWHAKD Ty WyBaas
puHH AHHKAAHMHI

U, = I-r,—4,66-10 =466 B,
U, — I x,=466-6,28 — 293 B,
U, =1-r,—4,66-6=27.8 B,
U, = I x3— 466157 =73B.

Texumpn U=/ AMS%iME,Hd\E_Af 102.3°—127 B.

Oaunrad HaTnxkanap Oyfinua TOK Bd KyuNaHULIAAPHHHT BRKTOP
AMarpaAMMACHHK UH38aMH3 (1.33- pacm, 0). BouaaurFuda BEKTOP yuyi
tox [ HHHT BEKTOPH OAWHTAH. Kyunanuit macwtabu m, = 2 B/mum.

4.90- macana. YacroracH f=>50Tu, Kygaanniin U=220B Gva-
ray ysrapysuad TOK Tapmorurd capumi C = 5 Mk® an KOHAEHCATOD
yaanrai, 39HKUPLATH TOK Ba KOHAEHCATOPHHHD 3NEKTP maitaonuia
BUFN/ACAH IHEPTHSHUHT MAKCHAMAT KufiMaTn aHUKAaHCHH. .

4 21-macaxa. HYactoracu [ = 50 My Gyaran ysrapypuan TOK Tap-
MOFHra AKTHB Kapmuauk Ba KOHIeHCATOp KeTMa-KeT ysaurat (1.34-
pacM|. 3aHupra yaauwrat yauos ac6odaapHHUAT KypcaTuiapn

T=4A, U=220B8, P — 400 Br.

- Vi
30

“ pacm.

HKUpra yaawran a
KTHB Kapluuan
HITHT CH ; . KHUHT KaTTajm
mmx,.‘_.,,“wz:aﬁ::a Kapmuank re=0 6yaranna) x_whw%om:hm:nm-
i m » -
qm:n B{U :«.gﬂxmzﬂ%mwﬁ%?.. Ba KyBBAT KO3 ILHEHTH mm_“_,vw_:_u
: NAPHWHD BEKTOp OHArpPAMMACH Wy Im amu-
HH,

. Kywnanpum U = 127
il 9JeK1p Aavnanu i B sa kyssaru: £ =40 Br

I yuyn xannai mzwz.z.”w;”_ﬁwﬂ_wwm_n U =220 'oasram 7apmoxka
Il kerma ket yaain Kepak? aropnapuu 30eKTp Jamna Ou-

KoHaencaTop/ar
- H Ky4YaaHuul, peakt V

. . : ) HB Ba TyJa KyB

L mst_m_ KYyBBaT KOa(ppuumrenTn m:_:ﬁﬁ_:nhw sl
L « ROHARHCATOPAArN KYUJdaHHIL: :

1

— w.\_ f :
Ug= | U*— U, =V 220°—1277 = 179 B.

f hz i | qme
1d ma w.m:v—ﬁ—_—.v.v—h—.a_.—.h.__ Ba RO__._;_HmIﬂmﬂ.Oﬁub.m.E.— TOK:

i h___.:s 40

Q:.:Z m —MW + Oow._,m ~P-

FUM Kapluanru
L
oy A PR e
| b n 7 c_m:ulmwo Om.
MOHASHCATOPHHHE 3apYyPHIl CHFHMH:
o 108

WX, 314.57J
MAHIKHPHUAT peakTHs xwmmmd\:

8 [t x.=0,315%-510 — 56,3 BAp.

MUHICHPHUHT TY8 KYBBATH:

BV P+ =V a0+ 56,3 = il
A =69 BA,

MINCHPHAKT KYBBAT KO3 ppuuuen-

¢

=5,6 mrd,

-2

- 1.34- pacw,




e i

1.35- pacwm. 1.36- pacwm.

»ﬁ-

II“

S

cosop = 0,58.

4.23-macana. 4.22- macasajary KOHAEHCATOPHWHT YpHuUra yaau

MYMKHH GyJraH peocTaTHHHT Ka piu
KYBBAT ucpohu XHcobAaHCHH.

4.24-macana. 1.35- pacmia KypcaTwaran 3JexTp sanmxupuaa A,
Ay Ba Ay amnepmerpjapHHHr KYpcaTHIUW KYyAHJarura Teur:

”Mw" _\u".—y&

WJUCHHU  aHuKJa0, peocTaiiari

Tapmogaanuuiraya Giaras TOK aHUKJIaHCHH.

4.25- macana. AxtuB gapmuaurd r=10 OM Ba HMHAYKTHBANIH
L—=70 m'n Gyaraun ranrak Ouaau, curumu C =318 mx® Gyaran
KOHAEHCATOD KeTMma-KeT yaauraH. TabMHHAOBYM TAPMOKHHHE Kyu-
aanun U =220 B, wacroracu f=50 'u. 3awxuprarn ToK, FantTak-
Jary Ba KOHAEHCATOPAArH KyYJaWwuil, UIyHHHTIeK, aKTHB, PEaKTu
Bd TYJaa KyBBar anukaancuy, Bexiop awparpammacu gypuacuu

4.26- macana. 1.36- pacM/ia TacBUp ITWITAH DJEKTP 3aHKHPH pe-
sonancra mocsanran. TabuuuaoBuu TapMOKHuHr Kyuaanuwu U =
=220 B. BouanrmeTpaapHuur KypcaTHiun AHUKAAHCHH.

4 27-macana. Agtu gapwuaury r =10 Om Ba UHALYKTHB Kap-
wuanrn X, =50 Om G6yaras raarax uactoracu [= 50 I'n Ba Kkyu-
namnwn /=220 BoabTANn y3rapyBuan TOK TapMOFUra KeTMa - Kot
yjanrau. 3aumHpaa KyUJaHUL PE30HAHCHHH XOCHA KHJAULL YUY,
raaTak OHAaH KEeTMa-KeT yJaul Kepak GYJraH KOHAEHCATOPHHHT CiH-
FUMH @HUKTAHCHH.

4 28- macaaa. [lapamerpaapu r,=10 Om, L;=20 ml'u; ry= 6 Ow,
L,=50 ml'n 6yaran uxkkura rantak kywnsawumu U =127 B Ba uac-
roracu f =50 'y Oyaran §srapysuan TOK TapMmorura napaaici
yJAaura.

3atxup moxobyanapuiary TOKAAD AHHKAAHCHUH XaMIAA Kydaauu il

Bd TOKJAPHHHD BEKTOD /AuarpaMmacuHd KypuO, SaHIKUPHHHT KyBpil
KO3(ppHULHRHTH COS ¢ TOMH/ICHH.

Eaniu, Bepuaran samupuuur cxemacHuu au3amus (1.37-pacu
a). loxoBuanapHuur TyJAa KapIWJAHCHHY dnuKAaiiMus,
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1.37- pacm.
Bupunun moxobua yuyu:
Vri+ (oL)* =V'10* + (314-20-10-3%)*
Mikunun moxobua yuym:

—V/10°F 6,287°—11,8 O,

V (0L, ) = V& + (314 - 50-10—7)* = /' 6* + 15,7* =17 Om,
;....xﬂxz;: mwoxobuagaru TOK:
U 127
:IMJ s = 10,75 A.
Tox /, TapMOK KyuadHHIIBAAH ¢, Oypuarura opkana KoJaajius
= arclg — D = arclg ””w = 32°.

Tox /, _:___1 aKTHB 3E§§ ITYBYICH:
o =11 - cosp, =10,75- 0843 =9,13 A,

10 _ 0,848,

Iy

11,8
OK /, HUHF PEAKTHB TAIIKWJ ITYBUHCH:
[, =1I,-sing;=10,75-0,53 = 5,7 A,

§ epla Cos ¢, —

£

Hrxunyy mwoxoGuanaru Tok:

il B _aan A
. 29 17
Tox /, TapMOK Kyusanuwuian ¢, OGypuarura OopKana KoJaju:
Py = Ennmw = arclg E = 69°,
2

.‘m_oz ....u HHUHHI aKTHB TalKHI ITYBHNCH:
, = m.smf — 7,480,353 =

‘epild COoS Py = Iz = ﬂl 0,353.
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JWyMHit TOK BA KyuJanuIIHUAT (asa cuixuw Oypyard

/ 6
p = arctg IMIu = arctg Lk
! Mw- 11,7

YTyH 3aHKHPHHUHT KyBBAT Ko3(phuIHEHTH

cos ¢ = cos 47° = 0,68.

4.29- macana, Kyuwnauwwmu U=220B Gyaran azextp TapMOFura
pacM, @ 1a KYpCcaTHAraH 3JeKTp 3aHXHPH yJaHraH.

rap

ro=2,16 Om, X, =6 Owm, X, =0,56 Om,

ry=3 Owm, x, =4 Ow, r, =06 Om

abﬂm On, kruumm Owm,

¢a, Gapua TapMOKJIApAArH TOK/IAP AHHKAAHCHH.
yym natTwkasapu 6yiinua Macmrabna TOK Ba Ky4/laHHILIADHHHT

(0P AMarpaMMacu KypHJICHH:
Eunm. TapMOKJIapHUHT TYN3 KaPUIW/AHKIAPHHH aHAK/AHMNS;:

z=)rl+xi,= V3 + #=>5 Om,

N»Hd\wm + x6,=V6*+ 8 =10 Om;
2y =X, =25 Om.

1.38- pacwm,

AMOKJADHHHT AKTHB BA DEaKTHB YTKAa3yBUAHJHKJADHH AHUK/AAH-
['H

Toxk L....__ HHHI PEAKTHB TAaWKHA 3TYBUHCH:

Mh-" Nw.m_mﬂnuﬂ_.ﬂm.D.QWA. = m_wm uy.- - r 3 o .—M 1 . rq (§] = Oom 1
3 B 5 w5 o e 100 " On'
Vuymuft tok [ Huur Aywaamwu pa warraauruug 1,37- pacs, 6 5# B ¢ 22 &
Narn BEKTOP AHArPaMMafaH TOMHII MYMKHH x X,
! L 4 1 [ 8 1
Byuuur yuyH, GOWIAHFHY BEKTOP KHAHG OAuuram (yHHHT iifHa- o.nni.mr“m_“o._m on’ b= m__ua.n“o.om ou'
JHILHHN :.x,_.mw_ux: OJIMII MyMKHH) Kyuaanum sektopn (J ra mncéa- Z i 1
TaH KoaAyBuaH ¢, Ba ¢, Gypuakaap Ouaan [, Ba /, TOKAQPHUNHT Bek- ¥, _ B 1
TOPAAPHHHN GHSHIL Kepak. by=— H._Lm_.hob» on'
23

Tokuunr macmwradu

m,= "
Al \PMOKJIAHHIIAATH aKTHB YTKA3yBYAH/AHKAAPHHHT HHFHHIHCHS

—
Bpg=—E1 T+ 8= 0,12 + 0,06 “O._mﬂ.

Yuymuit Tok
NHN ITMu.
Bexrop auarpammanan
= lfmm)m, =17 A. NPMOKJIAHHIIIATH PEaKTHB YTKa3yBUAHAMKAGPHHHT AUFHHLHCH!

1
AuanutuK ycya Guaan XHCOGJanrania b 45 =0y — by + by = 0,16 — 0,08 - 0,04 = 0,12 B

L=V () (D) =V TP+ 28 =172 A
Mm-"a._umum:“ M?.llx_u.n_-m..

UPMOK/IAHH L HART TVJaa YTKasyBUAH/IUTH:

. 7 1
yas=V &ap+ 4=V 0,18 +0,128=0,216 .
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TapMOKJaHWIWHHHT aKTHB BA PEAKTHB KAPIIHAHKAAPHUH AHIIAIIN
1 1
Fyp=2E84p — = 0,18- —— = 3,84 Oum,

2
Vi 0,047

! .
AB an*—— =0,12. 00 =266 Om (unn),
YaB :

r,=ry+r,3=2,1643,84=6 Owm,
A= .ﬁhul_| thlkﬂ.“ml_lmn.mm.lo.mm" 8 Oum,

[,
=

3aHKHPHUHD TYNA KAPIIWJIHTH:
z,=) r,4+ x1=V6F8=10 Om.

Tapmogaanuiraya 6yarad TOK:

1.40- pacm,

\, [lapamerprapn 4.25- macanana kearupuaran ran-
ICITOp napaaes Gupuktupuaran. TapMoKHUHT KyuJa-
0 I}, wacroracu f= 50 I'u, Faatakaarn sa KOH1eHcarop-

2 mum@“wm A Hitnriex, TtapMoknanumraua G6yJaram Tok pa OyTyH
= T 10 Kyhnar koapduuventy anugaancun, Macwradna Tox Ba

I BEKTOP AHArPAMMACH KYPHJACHH.
TapMOKAHHIIAATH Ky IaHHII: \ _._ Kywnannwn U =200 B 6yaran yarapysuau 10K
1 1 ] Il KAPIIHAHK, HHAYKTHBJAHK BA CHFHM 3JeMEHTHAPH
Upg=1y-2,5=1," I =22. T 100 B, e (1.89-pacu). 3awkupHunr woxoGuanapuian oKu6

_..w rerumwanua /[, =40 A, /,=50A, /,=20A nuu
SHIDKUPHIHT  yMyMuli  TOKH, KyBBAT KO3(pUUHEnHTH,

TapMoKJapAaru TOKAap: 1 %
Il W Tysa KysBaTaapu aunKaancun. Macuwtabaa Kyu- i

I _Uag_100_ o A, QUPIIEE BEKTOP AHATPAMMACH KYPHJCHH.

2 5 e Kapwnaukaapy r = X, =X,=20 Om au mnapaua-
= EHVSHE A Iy tnatmiun U =220 B Gyaran ysrapysuan tox Tap-
== 10 : . Kapwwusnkaapaan YTadrran TOKAAD, YMYMHIT TOK

I VIBAT KOPAOUILLHENTH AHHKAAHCHH.
N Kapwunankaapn ry =3 Owu, ry =9 Ow, x, =40m,

il Oyaran napanaen sawxnp (1.40- pacm) Kywaanum
Wil Yarapysuan Tok TapMmormura yaauran. 3anmupuunr
TN BA TApMOKAAHMLIraya GYaAran TOKJAAPH, IIYHUIr-
g ; (] xfmmmq.?hﬂcm%empxm:ﬁ__. 4KTHB, PEAKTHB BAa Tyia
L . a491ry il HIHCHH, dcurra d THT -
4, amatiig w|__*ﬂm3_m 3 e 53°10/, e Aa KYuJauHLl BA TOKJAPHUHT BEK
. Yacroracn f=050 Ty Ba kywramwwu / — 380 B
Wi ok Tapmorura, KyssatH P =60 kBt an akrtip-
3 s I HETEBMOJIYH  yJIaHTaH.
gy =arclg 22 —arclg™; g, =90, QR IAHCH 2
= 0 BANHIMNrT  TYJia B peaKTHB KYBBATH, (WYHHHIASK,
my, =2 Blmw; S..ul A/MM. i 808 ¢y = 0,9 ra Tteur Gyarauga ysarruy cumaapaaru
I YUOYPYATH KYPHIICHH.
Houhmupentinn cos ¢, = 0,7 aan cos g, = 0,9 ra xa-
YA HETeBMOMTH Ouaan mapasJes yAaHuilM Kepak

Bextop Auarpammanu xypum yuyd (1.38-pacm, 6) rapmoi
jary Tokaap Ouaan Kyusauui opacuuaru ¢asa cuinkuin Gy
aHuKgaiiMu3s.

I.« ..
fﬂm_.n_mn.umqn_m m.w fulm%_oﬁ.
Iy (6]

4.30- macana. Xap Gupuuuur cupumu 4 — mukpodapananion
ran 10 szementan Kouaencatopaap Oarapescn napasaed OHpik :
puaran 6yaub, kyuaanumu U =36 B au §arapysuan TOK Maill BTOPAAD GATAPESICHIMHT CHFHM 1.
YAanran. - ) nne _ﬁownvnu_._ﬁsm:._.x COSs ©, ”C_ﬂ OusaH Hwaaran-

Tapmox wacroranapu f=0; 50 pa 1000 'y, Oyaranaa Kon Wt
Topaap O6aTapesCHHHHT TOKH 8HHKJIAHCHH.
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_m.mr:__zw _.Sawmml—.“
Q,= V' ST —P* = V/85,7*— 60°=61,2 kBAp,

cHMaapirarn 10K
857

0,3

—
U

KysBaT koadduunentn cos 9o =09 ra Teur GyJaranna

f; — 9296 A.

= P %0 666 kpa
S, R ,6 kBap,
Q, =V 83— P*=V/ b6,6°— 60* = 30,6 xBAp,
_ S €66 _ 4o
h=2= 175 A.

Ouauuranaap O6yfinua MacwTabia KysBataap yuOypuerdii Kypa-
mu3s (1.41- pacm, @ Ba 0): %

m,=2 xBr/mm, mo =2 kBAp/mMM, mg=2 KBA/MM.

2. Komi encauugaanuiug kepak Gy/aran peakTHB KyBBaTHH dHHK-
naiimMus
Q=0 —Q=61,2— 30,6 = 30,6 kBAp.

Jlemai¢, Konpencaropaap GarapefiCHHHHT KyBBATH
Q,=30,6 kBAp,

Qu=1Ig* U=U?-oC,

amMo
Gyuaan

el Ty i) — 676 mKd.

€= o= 038

4.36-macana. KopxoHaunur KyBssaT koaqpuunentunn  (koaddu-
LHENT MOULHOCTH) OWMPHLI Makcannua 152 kBAp peakTHs HHLYK-
THB KyBBATHH KOMIMEHCSIMS KUAMII YYYH TAPMOKKA mnapasich yhd-
HUIIH KepaK GYArdH KOHAEHCAaTopAap 0aldpesiCHHUHr CHEHMM aHHK-
aancui, TapMOKHUHT Kyuranumn U= 38U B, wactoracu f = 50 I'u.

Eumi. Jlemak, Oynaafl samkupia TOK/A4p PE3OHAHCH XOAMCACH
copup Gyaanm, sbin Q, = Q=152 kBAp.

Qo=U-1, Oynnan

)
HHHT CHFHM RmﬁE:hSﬁE
b o8 0,95 Om,

lﬂuﬂ-«"l"lll“

lp . 400

<&
o

1.41- pacm.
38

Konnencaropnap Oatapesci-

{01 AeHCcaTOpIap GATAPEACHHIUKT XHCOOMI CHFHMHE

() 1 (v
10 = 1 — 3352 mKO®.
WX 2emefexg 2.3,14-50-0,95

X

-macana, Padpuka Gup Of HULIALIKM AABOMHAA YHHHT AKTHR
a cuérunrn 245000 xBr-coaTtnn, peaktuB 3nepris CHéTYMry
U0 k3Ap coatHu KypcarTiu (MKkana cuéryuk OGHMP BakTaa
| rywnpuaran). PaGpuxkauHur  ypraya ofiank KyssaT Ko3(dm-
AHUKNAHCHH,

'BOB. Y4 ®A3AJIH TOK 3AHMHPIAPH

I-macana. Jluuua kyaaasuuu U, =380 B Gyaran yu dasaau
TAPMOFHTd HHAYKIMOH Teyb yJauran. YHuur Kyssat koaddu-
i cosy=0,8 Ba gyeBatu P =05 kBr. [leununr gusgnpuw
liTaapyu fonay3 cxemana yJaauwran. Xap Gup Qasauunr gapuu-
PH aHUKAAHCHH,

-macana. dasa gapwwmmkaapu r = 20 Om, r,=400wm, r .=
Om Gyaran ucresmonun (asa xyuaanuwu U, =240 B Gyaran
B4AM TOK TAPMOFHTA TYPT CHMJH 1013 CXemala yaaurad.
MOJUHHHHT (D232 TOKJIAPH Ba HOJHHUM CHMAATH TOK SaHKHP-
Kyitnaarn X0nataapH ydyH auHHKAGHCHH:

A8HIKHD HOPMAJ MILAATAN/E;

Sainkupuunr O dasacuna ysuaun 6yiaradna;

saiokupannr B pa C ¢dasanapna yauaum Gyaranna;

) Gapua Xoaarnap yuyn macwirtabla TOK Ba Ky4/AdHWLLAApHHHF
AHarpamMmMacH YH3HACHH.

macana. dazacuHuBr akTHB BAa WHAYKTHB KaplUWIHKAAPH Te-
Wia ry, =6 Om, x, =8 Om nan Gyaran CHMMETPHK HCTELMO/I-

Mnust kyananumn Uy, =220B 6yaran yu dasanu TOK Tapmo-

L yaatiran. Arap ucrenmoaunuunr A Qasacuaa Kucka Tyrawys
fepea, asasapaarn roxaap xamaail ysrapaau? MacwraGaa rox
VAIAHUILITADHIHET BEKTOP AHACPAMMACH YH3WJICHH,

M, A Ba O HyKraaapuunHr gucka rtyrtairyeu (1.42- pacwm, a)
gaenta O HyKTAHHHT NOTEHUHAaaH A HYKTAHWHT MOTEHLHaanra
wanu. By xonna B pa C ¢asanapumur  Kapuwuwinkaapu Jau-
Yujauuiira yaanu6 Konamu. Yaapmard TowJaap KufiMar ai-
Il TEHr, ibHH

Upn 290

10

i )
Vit sty « V&8

joKkaap asa sxuxatnan U, Ba U, Kyunanumaapaan Kyiuaari
Nk opKana KoJaanu

22 A,

Tie

e

g9y =1tgo.=

8 U
ro m = a-mw CKH @,
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1.42- pacwm.

%
By xoana ucrenmoauunnar A dasacmuaru xucka Tyramyn 1o

uu Kupxroduuar GupuHYH KoHYHH O¥iinya anuxJaHain:
et I+ T,=0,

6yHaan - AL
Ii=— I+ 1}).

Hewmak, /, Tokuuunr Bektopu /, Ba [, Bektopaap el
HUHT Teckapucnanp. BexrTop aAuarpaMmany Kypuiiaan aspas
HHLI Ba TOK MaclradJapuuu Kabya kuaamus, macaqaay m, - 0|
m,—=1 A/mm. Bektop muarpammanan Kucka tyrtamys Toku (1.1
6) I, =1lp-m,=38 mm-1 A/mm = 38 A.

A

3amxup nopman uwJaaranna A (asanan yraauran ToK

I 220 20 =127 A.

V32, V3-10

Iemak, Kucka TyTawrys BakTHaa (pasazan 3 mapra Katra 10|
9KaH.

5.4-macana, Jluuusa kyunaunn U, =380 B 6¥arau yu i
TOK TapMOFMra Kyssar kodduuuentiapu 6up xua (cosy,
OyArad aKTUB-HHAYKTHB XapPaKTEpJad yuTa HCTEBLMOAUN Ty ()
I0JILy3 CXeMaja yJauram.

Hceresmonuununr dasa gyssaraapu rermwanua P, =101
Py =198 «Br, P.—2,64 kBr un tawxun sraau, Mcrenmoiin
(hazanapupars TOKJAap Ba HOAMHYM CHMAArH TOK, Xap OHp (
AKTHB, PEAaKTHB, TY/a KApWHAHKAApPH Xamia yu dasanu 3a
aKTHB, PeakTHB BA TY/Aa KYBBATJAApH aHuKJAaHCHH. Macutl
BA KYW/aHHLINGPHUHT BEKTOP AMArPaAMMACH KYPHJCHH.

40

3

N

o>
a

=Y
3

s kyunawmmn U, = 380 B 6yaran yu dasamr
UETHB-HHAYKTHB XdpakTepaarH HCTEBLMOAUMAAD TYPT
EMaja yaanrad, Yaapuuur (asa akTHB Kyssataapw

3,0 kBr, P, — 3,6 kBr, P,— 4,4 «kBr,

WENTAAPH 3Ca TEerHuIInYa COS ¢, =0.8; cos p,—0,86;

Tk sragn. Pasanapaaru B8 HOMHHYM CHMAACH

4 (asaan saHKHUPHHHF AKTHB, peaKTus Ba Ty.Ja
Micuy. Macwrabaa Tok ea KYUYIaHHIIIapHuHT BeK-
KYpHacn.

Wpuitankaapy ry=17 Om, ry=14 Om, r,=13 Om_

- 18 Ow, X 28 OM 6yaATaH HCTEBMOAUH JHHUS
U80 mossTAn yu azanm Tok TAPMOFHrA TYPT CHM-
i yaanran (1.43-pacm). Xap Oup JMHUA CHMU-

Wiyicrnn Kapwuanrs £ = 10 Owm Ba X, =20Mm nn
iapaarn

W rogaap 4 o—t—— <+

A ANKHD- g ) +

Wik na Tyaa P — |

Antenn, = ]

s gy 92*
I 6Yaran
HIpMoru-
yaan-
PUTEHY -
M ne-
1.44- pacm.
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P — P, =5,5kBr, Py =6,6 kBr,
i} === |

_—— P, =275 kBr.

e — Ky#iunarnaap aumgaancuu:
e * »

1) dasanapnarn TOKJIap;

2| BekTop AMarpammallaH ToK
ly HUHT KMiimaTH;

3) TAPMOKLAH HCTELMOJ KHJIH-
HaéTtrag ymyMmuil KyBBar;

4) macmrabna TOK Ba Kyuaa-
HHLULJEGPHAND  BEKTOp AHarpaMmma-
1.45- pacm. CH KYPHJICHH,
5.8-macana. Kyssataapu P, =
=22 kBr, Py=4,4 kBt Gyaran ukgura namnaisap rpynnacu au-
HHs Kyunauumn Uy, =380 osbTaH yu dasasu TOK TAPMOFMra yiaaH-
rav (1.45- pacm).

Daszasapnaru TOKJAPHUHP KATTANWTH Pa HeilTpas CHUM Yauarania
Xap Gup rpynna KHCMaJapuiards Kyulannin aduidancu, Maclradaa
TOK BA KYUJNAHHMLIJAPHUHT BEKTOP AMATPAMMACH KYPHJCHH.

5.9- macasa. Jluuua kyusannmaapu U, = 380 B Gyarau cummer-
puK yu (hasanm remepaTtopra I04ay3 cxemajna OUpHKTHPHATAH yu
asann acHMMETPHUK HCTEBMOJAYN HefiTpaa cuMcu3 yJaaurad. Meren-
MONUHHMHT MKKHTA (asacuaarn KyuaaHuwaap GHp-GHpHra TeHT:
Uy=U,=237,5 B. Yuunuyu ¢asanarn gyuaauuiu U, Ba HeiTpas-
HUHT CHJ/IMHILN AHUKAAHCHH.

5 10-macana, ¥Yu (asanu CHMVETPHK AKTHB KYBBAT HCTEBLMOJUH-
cd asa kyunanuwn U, =220 B Oyaran TYpT CHMAH 3IMeKTp Tap-

MOFHra i0Jay3 cxemana yaaurau. Jlupua cumaapuaarn tokjaap
[,=1,=1,=10A.

Burra AWHUST CHMH, YHAAH CYHT MKKHTA JWHHA CHUMH yawiranaa
HeiiTpaJ CHMIArH TOK AHWKJIAHCHH.

5 11-macana. Cratop uyJramJaapH I0Jay3 cxemana OUPHKTHPHI=
rafg aCHHXPOH ABWrateab Jaunus Kyusawuum U, =380 B Gyaran yu

(asanu TOK TapMOFura yaauran, Jlpurarennunr TApMOKAAH HCTEb-
MOJ Kudaaurad KyesatH P = 16 kBr, gyssat xosdduuuenti cosy=
= 0,78.

daganapaarn Ky4JaHnml Ba TOK AHHKJIAHCHH:

1) nBurartegb HOpMAA WILJAranaa,

2) C pasacunarn cagaaruy kyfirania,

3] C dasacnna Kuexa TyTamwys coanp GyJarania.

Yyana peuM YuyH TOK Ba KY4YJaHWIIJAAPHUHI BEKTOP AMarpam-
MacH 4YH3HJACHI.

5.12- macana. Kyssar kosadgdunuentu cose=0,7 6yaran aktns-

CHFHM XadpakTepiarH HWCTebMOJYHHHUHFP n_um_mm Kapuuanraapn =, =

=z, = 2, =10 Om. Arap wuctebMOJuM JHHUA Kyusannamn U, =

220 B Gyaran yu (pasaau 10K TApMOFMra ydu CHMJH I0JAY3 cXe-

Il
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yaauran 6yaca, yuu Kaita yuOypuak cxemaza yJaarawiaru

. AHHHY TOKAAPHUHHHF, AKTHB, PEAKTHB Ba TyJa KyBBATIAPHHWUHAT

papuin Kannai 6yaanu? Mkkana xonat yuyn TOK B KyunaHWil-
PHUHE BEKTOP AMATPAMMACH KYPWICHH.

B 13-macaaa. Yacroracu =250 [, Jaunna KyuJaHWLIH Q.,_H

80 B 6yaran yu (pasany TOK TapMOFHra peakTws KyBsaTaapd
= Q, = Q. = 1800 BAp nan Gyaran aKTHB-CHFUM XapakTepaaru
METPHK HCTeBMOJYM yuOypuak cxemada yJaanrad. Pasasrapaaru
Guaan kyusandwaap opacunary (asa cu/kuin Oypyakniapu res
Jnua ¢, = ¢y = 9. = + 60" Hcrebmoaunnnur aza sa JguHUA
aapu, (pasasapHHUEC AKTHB, PEAKTHB BA TYJa KaplMJIHKAApH,
HHTAEK, KOHAEHCATOPJAPHHHT CHFUMH AHHKJIAHCHH,
5.14-macana. Jlunus wydaaunmn U, =220 B 6§aran yu pasanu

' TADMOFHra HOCHMMETPHK MCTeBbMOAYW ydahypuak cxemana yaaH-
. Hcrebmoaun pasacuHuHr napamerpaapy Kyiugaruua: r,p =

' ._nn“ﬁgﬂwc Owm, XL an =40 Owm, TR 30 Owm, Xioa =20 Ou,
Brs — Fcoy =20 Om, X¢, =50 Om Mcrewmoauunur dasa sa

HHA TOKJApH, OYTYH SAHKHPHHHT AKTHB DEAKTHB, TY/a KyBparaa-

auuKaanchi. Macurrabna Tok PE kyYAAHWWAAPHHHT BEKTOP mua-

AMMAacH YH3WJICHH.

5.15- macana. Jlunusa kyanawnwn U, =220 B 6yaran yu dazany
Ok Tapmorura dasa gyssataapu P, =1,1 kBr, Py, =176 kBr,
B —2,64 «Br nau Gyaran uHCTEBMOJUH YUDYPUdK CXEMAAA y/AdH-

. Mcresmonuunuar BC gasacuaa ysuaum coiup 0yanu. ¥Yaunuu

Lup OVAHIINGG Kanap Ba yHAAH KEHHHCH Ba3uATAap yuyH (hasa sa
HIHHS TOKJIAPH AHHKJAAHCHH,

5.16- macana. Kapwuankaapu r,=ry, =r, =10 Om nau Gy aun
IEFeBMOMMH JHHHS KYTAaHH WK U,=330B Gyaran yu ¢asaan ToK
ipMoFMra yd CHMJK I0A4Yy3 cxemana yaauwraw. Macana gyfusard

[ATNAP YUYH eHHJICHH.

1. C asacuaary cagaarud 3pnG Kerrangaru xon yuyn casa sa
Wiust rokaapn annkaancun (1.46- pacm, al.

2. Ana my gapuuannap yuOypuaxk cxemana yJAaHraw xoJ yuyu
fiM Gasa Ba JauHus TOKJAapu anukaancu (1.46- pacm, 0.

A o=}

1.46- pacw,




Ao——3 3. Mkkana xon yuyH Tox

e BA KyuJaauulINapHHHT BEKTOP
bo1t— AMATPAMMACH YH3UJCHH.

Co—=—1 + 5.17- macana. Xap Oupu-

nuur KyBsatn 1000 BarTaan

(il | e ] Oysrad y4ra 3JEKTP Jamna

1) apnus  kywaanpuum  Up =

=220 B Jau yu ¢asaaun Tox
TapMOFHra yubypuak cxema-
Jla yJanrat.
1.47- pacwm. 1. 3aumupuunr B dasacu-
JATH cagJaaruy Kyihrauwpa xap
GHp AaMNA KHCMaNapujaarn KyuJauull aHuKAaHcui.

2. 3amxupuunr Gupop asacHaaru Jamna Kyiranaa JuHUA CHM-
JIAPUAATH TOKJAPHUHT Kaujai ysrapuild aHHKAaHCHH.

3. Mkkana pexxuM yu4yH TOK Ba KyuJaHWIAapHUHT BEKTOp AW~
rPaMMACH Ky PHJACHH.

5.18- macasa. Jlunns kyuaauuin U= 380 B 6yaran yu asaan
TOK TAPMOFHra 9JEKTP neub yJaaurau. [Teununr KusaupHLl SAEMEHT-
NapH 10J1y3 CXemaja yJaanca, TApMOKAAH HCTEbMOJ KHAALUral KyB-
paT P =5 kBt 6ynaau. Arap neuHuHr KH3AMPHLI 3JMEMEETAdPH Yt-
Gypuak cxemanaa yaauca, (asa Tokadpu Ba TAPMOKAAH HCTELMOJ
KUJAMHALHCAH KYBBAT Kawnai yarapann?

5.19- macana. Jlupus kyuaasuwu U, —380 B 6yaran yu (asa-
AW TOK TAPMOFMTAa MHAYKWHOH neub yjanrad, [leununr KUSAUPHLL
afeMeHTJapu I0JY3 CXemMala yaauraHia TapMoKlaH HCTEBMOJ Kia-
ran Kyssatu P =7 kBt 1a 7enr (cos4=0,8). Arap gusgupuiu szne-
MeHTJapy yuOypuaK cxemajaa yJauca, MedHHHT TApMOKAAH HCTEh-
MOJ KHJAJMraH aKTHB, PEaKTHUB Ba Ty/Ja KyBBATH Kaudail yara-
paau?

5.20-macana. Jlunua xywaauwniun U, —380 B Gyaran yu dasanu

TOK TApPMOFHra &CHHXPOH JBHraTe/b Ba KM3LUPruu Mnedb yJ/aHraw
(1.47- pacm). Kyssar Kos(duunent cos =08 na aBUraTesHUHr
HCTEebMOJ KHJAAaLUraH KyBBaTH _UE_HE kBT, meuHuur uCTebMOT Ku-

aapuran Kyssath P =06 kBr.
Y n

Yu (asanu samxUpHUHT TYaa KysBaTH Ba Oapua Kypuamanap-
HUHT KyBBAT KO3(M(HUIMEHTH aHUKAAHCHH,

Y4 GA3ZAJM TOK 3AHXHPJIAPHHH XUCOBJAIUNA OWJ MACAJIA

5.21-macana. UYactoracu f= 50 [u, aumua xyusapuum Uy =

=380 B Gyaran y4 ¢asaiu TOK TAPMOFMra SJEKTP SHEPrHACHHNHT
HCTEebMONUUAAPH 10J/1y3 BA yuOypuak cxXemaja yaaurat (1.48- pacu).
Kyiinaaruaapiu Gaapunr:
1) 10oany3 cxemana GHPHUKTHPHACAH HCTEBLMOI4M/IAPHIHT k.:. lg,»

mn,__ (hasa TOKAAPHHH AHWUKJAHT}
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J) yubypuak cxemana OHPHKTHPHACAH HCTEBMONUHAAPHUNT [ 4,
[, (hasa Toxkaapu Ba ?p, Iy I, JMHHA TOKJNBPHUN AHHKAQHT

p (hasanap CHMMETPMK peXcHMAa loKJauran Gy.ca):
joay3 Ba yubypuak cxemana GHPHKTHPHAran MCTEBLMOJUW/AD
BA KYUNAHUILIAPUHUHT SIFOHA BEKTOP AMarpamvacuin Gupop
Hran macwTadga YMsuHr;

) 104y3 cxemana GUPUKTHPHATAH HCTELMOMUHAAPHIUHT HOAMHUH
Tpas) CHMMAATH /; TOKHHUHT, IWYHHHTAek, yuOypuak cxemana

IKTUPUAT Al HCTebMOJuNAapHUnT [, , [y Ba [, JAukus TOKAADH=

I Kuitmataapuiy rpaduK pasuiula BeKTOp AMArpaMMasaH aHuKs

Bexrop amnarpammana rpaguk pasumna A, A, A, amnep-
ApPHUHT KYPCATHILJIADHHH, S'bHH JHHUSAArH YMYMUd TOKJap
{, Ba [y nap AHUKAAHCHH,
Aganntuk yecys Ouaap 1044y3 Ba yubypuak cxemajna OUPHK-
MATAH HCTEBLMOAYHAAPHUHT aKTHB P, peaktus () Ba Tysa S KyB-
Qv.xm: xucobaanr. ByHna MHAYKTHB XapakTepaaru peakTHB KyB-
f Q, uu naioc , -+ Wwopa Guaan, CHFPHM XapakTeplard peakTus

jpar Q. Hu 3ca muuyc ,—" nwopa Guran Kypcardur Kabya K=

=

. Bextop amarpammazau rpaduk ycysa Guaan OAHHraH Mabay-
ap Gyiiuua yu (hasanu 3amKUPHUHT AKTHB, DPEAKTHB (HWOpPacH-

Kypcatn®) pa TyJa KYBBAT/IADHHH AHUKJAHT.
B, Yu hasann 3aKHPHHHT aHAJNHTHK Ba rpaduk ycya Guaan xu-

Ly | Le | Ca . Ce

LT MCH M P

iz | - 318 | 852

____.a.mw?_mz cxemana OMPUKTHPH/I AH MCTEBMOJIYMHNAPHHHT TIApa-
fpAapH:

rea Ly Lyc Ly Cap Cyc Cea

Om ml'H mlu Mid Mih M
ERENERE

Xhcobaanaauran yu asaau sawxupauar cxemacd 1.48-pacmaa
prarnarat,

Macaranune etuauui,

|, Onnys cxemana GupuKTHPHAraH HCTEbMOJAUHAaphHHT (hasa
RANpHHE anukaaw. Bynuur yuyd aBsas xap Oup (pasanuur Tyaa
DULHAMK AapusR XucoOJaitMu3:

15




1.48- pacm.

- _\ (obi— o) = =V 15+ ( 314-32- T i
= V152 + (10 — 10)* = 15 Owm,

=V it (oLy) = V1024314 - 12 107°)* =V IF+ 376" =
=10;7.0M,

2 1 2 5

Zo— —\.ﬁuni_' Aewﬁg = d\_ou..TA T _clmv =V 10+ 3,78 =
— 10,7 Om.

Ky YA H I

* /5 1B
U,= Uy =U,=U, sxanmuruun Xucobra oaratia tasazaparl
TOKAGD®
ok a8 s el

Y 2z, _m
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WeresMoaunaap 1014y3 cxemaza GupHKrupuaramia yHUHE hasi

'qoypuak cxemajga OHPHKTHPHAraH HCTEBMOJUHJApHuHT (ha3a
HH aHHKAALL

WHHr yuyH aBBan xap Oup (pasaHuur Ty/a KapluAuTHHK 80~
XxucobJall Kepak:

V@ Ll =V 9+ (31428 - 107 =
AB AB
Hﬁ\am.anﬁ.m Owm,

Ia
;nﬁ\ bot (Okae— 7o) "=/ 134 (314 48 10

x — — 2 e
) =V (15,1 —76¢ =V T+ 75 = 15 Ow,
rZ, (oL )=V 131 (314 - 21 - 109 =/ 13* + 7,54’ =
—)/225,8 =15 Om.

g..@v:oh;:hmn yubypuak cxemana GHPHUKTHpHAranja JuHus Ba
Kyunauuwaapun ysapo tenr, swuu U, =Uy. =U, o=

—380B. v xosana (asanapaarn TOKAAp:

_\Enl_.m_mu =

(7
=22 =2~ 30,16 A,
AB '
Ugc 380
Pt B ogia

15

Ounnys sa yubGypuak cxemana GUPHKTHPHJITAH HCTEBMOJIUHIAD
KYUJaHUIIAADHHUHT ATOHA BEKTOp Juarpammacuun OHpop
'aH maciuTabna Kypamua.

BexTop snmarpaMManu apBan 10J4y3 cXeMmaja OUPHKTHPHII &H
DJMHIAD TOKH Bd KyUAQHHILIAPHHUHT BEKTOP AMArDAMMACci HH
an GowaaiiMas., ByHuHT yuyn KyunaHuin macurabuun m,

z:. TOK Macwrabuny aca m,=1 A/MM Knaud Tannat oam,‘zm.

!

_..q._q.um Q; thasa kyugaunmura HACHGATAH COAT CTPENKACHHIHE

AT idynraanmn 6yinua 120° sa 240° nan cyHr TErumAMYa (%
thasa KyuaaHHIWAAPHHUHT BEKTOpAapH umsuaaan, Hoannun
OYaranaa Qasa kyunawumaap U,, Uy U, y3apo tenr Gyano,
jigasn cHMMeTpHK CHCTeManH Tawkua kuaanu, Pasa kyusanuii-
il CKTOPAAPHHUHT OXHPHHH OupuKTHPHO U\, Upe B2 Uy, nunns
i AapuHuer yubypuaruin xocua xuaamus (1.49- pacm).

1 BMONUHAAPHUHT TOK BEKTOPJAPHHE KYpHII yuyH, aBsaj Oy
IDHUEr Terkuan asa KyuaaHumwaapura Hucoaran (pasa CH/KILL
ICAAPHEY aHUKAAAMHS,




1.49- pacm.

Vcresmonunnusr A dasacina ol,=1/0-C Gyarans yuyH pears
e kywnauumagp Uy, Ug, —Gup-Oupaapuum KoMnexcauus Kuaal

Ba wy Ty(aiau 3aiKup aKTHB Xapakrepra sra 6yaanu. Lynnni
yuyH
A 15

coso, = 2 =>—1 ékn ¢, =0%
Pa 2z, 15 A

Ilemak, 6y (asana I, TOKMHMHT BEKTOPH U, dasa yunansmuuiil
pexTOpH Guaan GHp Xua dyHanniaa Gyanani.

WcrebMotaunuar B (asacuaary 3amxup akTHB-HHAYKTHB xapai:
tepra sra 6yauo.

s 10 o
CoS @, = — = — = 0,93 éxn 9= 21°30/
S¥T S, T 107 Kl %5

ra teur GyJajn Ba f; TOK BeKTOPH Uy, kyuaaunil BeKTOPHASH chaai
Gy#uua 21°30" ra opKama KOJAanw.

Metenmoaunnunr C pasacuaarn 3aiKnp akTHB-CHFHM Xapantes
pura ara 6yau0,

COS P= i S uo]ﬂo.@w éxkn go=21°30" ra Tenr 6ynafu
z¢ 10,7
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_,._...Mn Toxk Bextopn U, KydJaHHIl BEKTOPHIAH (asa uXarHLaH
1°30" ra ONNMH KeJaiH.

DHAH HCTELMOMUMAAPHHHT TOK BEKTOPJApHHH TErHULIH tha3a
yyJauuapura RucoaTan xucobaanran Gypuakaap octiina O HyK-
aanan Gowsab yu3aMmu3 (1.49- pacm).

6) IOkopuparura yxwam ycya Gunan yubypuak cxemana OHpHi-
HpHATan HCTELMOMYHAAD daza Tokaapu /,y, pc Ba I, wuHr Te-
nian hasa KydaaHuwaapu U ,p Upc B2 Ug, aapra nucGaTan (a-
4 CH/OKHII OypHaKaapu aHUKAaHCHH.

UcrebMOMuHHHET AB (asacunary 3aHiup aKTHB-HHIYKTHB Xa=
agTepra sra Gyaud, cos ﬁé“wl_“mmuu %.mﬂo.ﬁ. y xoana @,,=45
'a Tenr Oysanu Ba [,; TOKX BeKTOPH QE Ky4JaHill BEKTOPHAAH
asa wnxaraan 45° ra opkasa KoJaadd.
~ Wcrenmonauiunr BC dasacuaa ol . >1/0Cye, abun 15,1>7,6
hyarand yuyH saHiKup aKTHB-HHLYKTHB xapaktepra sra. Llynnur

yuyH
rgc _ 13

OS¥5c=~ "1 0,87, y x0a18 ¢5c=29°30" ra
“BC

yeur Gyaanu Ba Iy TOK BEKTOPH Upe Kyunanum pekTopuian dasa
skuxaraan 29°30° ra opgana KoAaiH.
Uctenmonunuunr CA dasacujars 3aHiuup XaMm akTHB-UHAYKTHB
. r 13
gpakrepra ara 6yu0, COS ¢y = M,wf.ﬂglm“c.mﬁ y x01l1a @cA=
cA
=29° 30 ra Teur 6yaLN Ba [, TOK BEKTOPH U, Kyu/aHHLI BEKTOPH=
Jlai asa wuxaraan 29° 30" ra opkaaa Koaaiu.

Bextop anarpammana /g, /e /o, TOKIAPUHUAT BEKTOPAAPUHH

weresmonupaapuusr ternman Uy, Uye Ba Ug, hasa xyunannui-
JapH BeKTopJapura nucHaTan MabayMm (asa cu/kum Oypuakiapu
Gyfinua uuanb unKuIaLn (1.49- pacm).

4. Bexrop amarpammanan (1.49-pacm) HOJAMHEN CUMAATH /, TOK-
i Ba yuOypuak cxemanard ﬁb_ mmp Ba /g, JMHUA TOKAGPHHN
HUKIa 0
. d) HOJMHYH CHMAATH /, Tox Kupxroduunr OuUPHHYM KOHYHHIA
SuHoan (hA3a TOKAAPHHHHT TEOMETPHK HHFHHAHCHTA TEHF:

= «3+ b:+ an_.x
VHUHT KakuKHil KHEMATHHH auugaam yuyH BEKTOp _ﬂ::mﬂ y3yH-
UL H T yauad, yHH TOK macuirabura KynanTupuil Kepak, ABbHH
=L, = 16 Mm - 1 Afmm =16 A;

6) yuGypuak cxemaia OHPUKTHPHAraH HCTEBMOJNTHAAPHAHT .pr,

008 40



amp B wob auiua TokaAapu Kupxroduuur GHpUHYH KOHYHHra GHHOAH
MabAYM (pasa TOKJAAPH BeKTOPaapuHUHT aiiupmacura tenr (1.49-pacm):

Ilemaxk, yJaapHHHT KHHMaTIapu ?b. mm» Ba mnp
Y3YHAUKAADHTA TEHT (4yHKH HXTHEpHI TaujaHraH TOK maciiradnja

T, =51 MM ékn m»bﬂm_ A;

BEKTOPJApPHHHHD

ImMm=1A); snuu ?b

Wp"ﬁw.m MM EéKn mabﬁ 43,5 A;
lg, = 43,5 um Exn I =43,5 A.

5. Bekrop nnarpammanan (1.49-pacm) 4,, A, Ba A; amnepmerp-
JAPHWUHT KYpCaTHILJApHHH, AbHUW [y, [, B4 [y TOKAGDHUHr KuAmaT-
Japin aHuKJaaHan

Byuusr yuyn wonnys cxemana GHPHKTHPHJATaH HCTEbMOJAUHAAP-
HUHT _‘3_ NE, Ba xn,_‘ (hasa Tokaapuun yubypuak cxemajia OHpHKTH-
PUITAH WCTEBLMOJUHJADHHHT ﬁ»p. F» Ba x.nu JUHUA TOKJapu Ouaan
Knpxropuuur GHpHHYA KOHYHHra MYBO(HK reOMETPHK KYIin/AaLu:

n«_ H&}dl—l M}P“
Mw = N_«.{L_l. Hm)“

Iy = .ﬁ:\T .__ﬂn.).

Iemak, yaapuunr guiimaraapu /,, /, Ba /, BeKTOPJIapRHHHT y3YH-
JUKJIApHra Teur (Tadaauran Tok macwrabm 6yiinual:

c

P=U

Pyc= Upc Ipc’ €08 ¥

Xap Gup (asauuur peakTHp KyBBaTH:

Q. —U,-/, -sing,—220- 14,66 - 0=0;
S 7 kBAp:
Q= Uy /p,* sin 3y = 220 - 20,56 - 0,37 = 1674 BAp = 1,67 «BAp;

y= Ug+ lg, +sin e = 220-20,56 (=0,37)= — 1674 BAp=1,67 kBAp.
Yuyana pasanunr peaxkTHs KyBBaTH:
Qy=Qu+ Qp+ Q=0+ 1674 — 1674 =0.
Xap Gup hasauwuur Tyaa KyBBaTH:
S,= )/ Pi+Qi=V325 +0°=323 kBA;

S, =V P+ Q= VETFIET =V 2043 =45 kBA:

\ 2 = s 7 5 Ay m why-

S,=V/ Pt Qu=VIZH167 =V 20445«

Yuana ¢asaHunr Tyaa KysBarH:
S,=1/ Pi+ Q2 =V TI,6~0" = 11,64 kBA.

6) YuOypuak cxemaga Oupuirupuaras neTebMOAYWIAPHIHE aK-

THB, peakTnB pa TYAd KyBBATADH

Xap OGup (hasanunr aKrHs Kysparn:
Ly cosgpg= 380 -30,16-0,71 = 8137 Br = 8,14 kBT;
— 380 - 25,3 - 0,87 — 8364 Br = 8,36 kBT

ley® €OS 9y =380 - 25,3 - 0,87 = 8364 Br— 8,36 kBr.

AB'

GA— ~ch”
Yuana (pasanuur aKTHB KyBBaTH
P, =P+ P+ P, =814+ 8,36 + 8,36 = 24,86 kBr.

Xap Oup hasauunr peakTHB KyBBATH:

— 380.30,16-0,71 = 8137 BAp = 8,14 kBAp;
— 380 - 25,3+ 0,49 = 4710 BAp = 4,71 kBAp;
4710 BAp = 4,71 k BAp.

m =65 MM ﬁ.w._:._ I, =65 A; Q,— Usp* lap 510945
m =63 MM .ox: f, =63 A; E.a.n" Uge * Iye * Sin Py

s =058 MM éku [;=058 A. ﬁ.n.»ﬂ Ucy * lop " SN 9cp = 38).253:0,49 =
6. a) oany3 cxemana OUPUKTHPHATAH HCTEBMONYHJIAPHHHT AKTHB,

peakTHB Ba TYJa KyBBaTAApHHH aUMKAALL.
Xap 6up (pasauuHr akTHB KyBBATH:

P=U,. b:.. cos ¢, = 220 - 14,67 - 1 =3227 Br =3,23 kBr;
Py=U,- am.... cos ¢ = 220 - 20,56 - 0,93 = 4207 Br=4,2 kB
Pi=U,- .«.n,h_. cos 9= 220 - 20,56 - 0,93 = 4207 Br =4,2 «Br.

YVyana (asaHunr PeaKTHB KyBBaTH:
Q, =W T Qe T Qop = 8,14+ 4,71 4+ 4,71 = 17,56 kBAp.

Xap Gup dasanuur TyAa KyBBATH
18— 1/ Pis + Q= V BI4 +8,14 = V/ 132,62 — 11,5 kBA.

B 1/ 1o - Qio— VB T AT =V08209=196 xBA;
836+ 4,71° = /92,09 =9,6 kBA.

Vuana Bmmm:z:ﬂ AKTHUB KYBBATHI

Py=P,+ Pyt Po= 3227 + 4207 + 4207 — 11641 Br= 11,64 kBr. Bor— 1 FEy +vea= V

b0




Yuana dasauuur Tyaa KyBBaTH
S, =1/ P +Q2 = V/ 74,86 17,56" — 30,44 kBA.

7. Bekrop auarpammanam (1.49- pacm) oamuran matHxasap G6y-
fiuya yu (hasasu 3aHKWPHWHT AKTHB, PEAKTHB BA Ty/Aa KyBBATHHH
rpauk yeyana anugmaan.

Byuunr yuyn assas Bexrop jauarpaMmanaru @, ¢y B @, Oyp-
yakaap Yawab oaunajgm.

¢y = 27°30"; o, =235%30"; @,=15°
Anukananran GypuakJaapHUHT KOCHHYCAAPK
cosp, =0,887; cosp,=0,814; cosg; = 0,966.
Anugnanran GypuaKJapHUHT CHHyCJapH
sin ¢, = 0,462; sin ¢, = 0,581; sin ¢, = 0,258.
Xap Gup JHHHSHHHT AKTHB KYBBATH:

P, =U, I :cose,=220- 650,887 ﬂdwmma Br = 12,7 kBr;
P,=Ug -1, cos9,=220-63.0,814 = 11282 Br= 11,3 kBr.
Py=Ug 1y cospy=220- 58 - 0,966 — 12326 Br = 12,3 kBr.

Il

Yuana JUHHAHHHT aKTHB KyBBATH:
mu_._.“h._ + P+ Py=127+4 11,3 4 12,3 = 26,3 «Br.
Xap Gup JUHHAHHHT PEAKTHB KYBBATH:
Q =U, -1 -sing, =220-65-0,462 = 6602 BAp= 6,6 kBAp;
Qo= Uy + Iy - sin g, =220 - 63 - 0,581 — 8052 BAp — 8,05 kBAp;
Qs ="Ug - I - sin 93 =220 - 58 - 0,258 = 3292 BAp — 3,3 xBAp;
Yuana AuHNAHUHT PEaKTHB KYBBATH:
Qrp=Q\ + Q4 U3 =06,6 + 8,05 4 3,3 = 17,95 kBAp.
Xap Oup JHHHAHHHT TYJa KyBBaTH
Si=V P} + Qi =V127516,6: = V/204,9 = 14,3 kBA;
S, =V Pi+Q=V I3 F8,05= ) T92,5—13,9 kBA;
S;=V P+ Qi =V12,37133"= )/ 162,2 = 12,8 kBA.

Yuana JUHHSHHAC TYJa KyBBaTH

Sep=V P+ @, = V36,3 17,95" = /1639 = 40,49 kBA.

8. AuasuTuk Ba rpadMk ycyanap Guaan aHuUKAAHTaH KyBBarsap-
HH TaKKOC/ar,

b2

Bynunr yuyn assas 1on1ys Ba yubypuak cxeviaaa GHPHKTHPHJ-
H UCTEBLMOAUMAGPHHUHT OHprasukiary TYJaa KyBBATJIAPHHU AHHK=
itMu3:

Py =Py + P, =11,64 424,86 = 36,6 kBr,
Qun=Qy+Q, =0+417,6 = 17,6 kBAp,
w=V P2+ Qly =V 365 F17.6°=V/ T637,68 = 40,52 «BA,

Sypu—98 4 = K
) AS— AN o, 100 = 10,52 — 40,49 . 100 — -+ 3,00 - O_.Oﬂ 0.
e 40,52 40,47

Vu (asaan sawxupaapuu Xuco6aamra OHA BIPpHAHT/IAP HJOBana
puaran,

6-50B. 3JEKTP VYIUYALIJIAP

6.1- macana. Vauaw uerapach 10—20—30—75—100 A 6¥aran
IFHHTOJIEKTPHK CHCTeMajari amnepmerp wkanacunuur 100 Ta Gy-
HyMacu 6op. Ac6oGHUHT Gapua Gepu/rad yauaul uerapajapu yuys
ArUpAUrH Xamaa wwkana OYyJHHMACHHUHT JIOMMHIICH AHHKJIAHCHH.

6.2- macana. dnekrp TepMOruHMHT Kyusaunmn U= 38) B 6316,
M yJuaw yuyn HoMuHaA Kyuaauuinu 250 B 6YAraH uKkuTa BOJABT-
P KeTMa-ker yaanau. BoabTMETPAapHHHT MUKW  KAPIMANKIAPH

ry,=46000 Owm, r,, =30000 Ou.

Xap kaficu BOALTMETPHUHT KYPCATHILM AHHUKJAHCHH.

6.3- macana. Mcrebvoaunaap yaana Goprad capu  3aHIKHPAATH
K 0pTu6 17 amnepra erau. Yuu yauaw yuyd nomusan toku 10 A
Il 6Y/ran MKKHTA AMIIEPMETPHH MApALAe] yaauira TYFPH KeJaH.
MIEPMETpAApHUHL  HUKK  Kapuankaapn  ry, = 0,064 Oum, r, =
0,08 Om. Xap kaficu amnepmerpHuHr KypcaTHuung  aungaao,
IDHHHT IOKAAHUILK XaKuiad XyJaoca Gepumr.

6.4- macana. Boabtmerpuunr nomunan kyuaanuin U, = 250 B,.
WKank kaaccn 2,5. Boawrmerp 50, 100, 150, 200, 250 poabt kyu-
IIMiaapuy Jauarannarn HucOKMfl XaTtoaurduu aunKaab, yunur ya-
I xaknna xyaoca Gepuwr,

6.5- macana. Homuuan toxn /=5 A ra Teur OyJran Mar{uTo-
IBKTPHK CHCTEMAnarn aMnepMeTpHHHD MYKH KAPUIHANLH r,=0,015
i ra renr. AcbGoSnunr yauaw uerapacunu 15 A raua owupuu
PAK Oyaran myHT KAPWHAMIHHAHT KHAMATH aHuKJaRcHH. AMnep-
m‘._.%_._:E. WYHT KAPWHANK GUAAH YJAGHHII CXeMacH UH3HJCHH,

O-Macajna. IJaexrpoMaruuT CHCTEMajnard BOJLTMETPHHHE HUKH
Punanry  r, = 20000 Om, nomunan kyusanumu U = 380 B.

HOM
MIBTMETPHUHT Yuauaw verapacudn 600 BoabTraua OWMPHIT YUYH
MK 6yaran  Kywumua KApWHAMKHHHE  KHHAMATH  aHUKJAdHCHI.
VIBTMETPHIHT KYWMKUMYa KAPIUHANK GHJIAH yJAaHuim  cxemacu ym-
ACHH.
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1.50- pacm.

6.7- macana, MaruuTos/€KTpHK CHCTemMaaard BoabTMeTp 3—I15—
150—300 B womunas KyuJaHuwwaapra My/akannad umaab yukapui-
raH Ba 1.50- pacmaa acGOOHHHT 3J€KTP CXeMAaCH KeaTupuaran. Ac-
GOGHUHT nuKH Kapuwuaurd r, =33 Om Ba noMunaa Toku /=75 MA

(1{N}.
Mabaym Oynaca, ry, ry, ry Ba ry KVIIUMua KapliuAuKAApHUHT  KHil-
MaTH aHUKJAAHCHH,

6.8- Mmacasa. DIEKTPOAMHAMHK CHCTEMANATH BATTMETPHUHT HOMH-
Han kyunawunwun U =300 B Ba HOMHHGA TokK /. =5 A ra Teur,

Ac606uunr wkanacu 150 Ta 6yaunmara 6yaunran. Ac6o6 yarapys-
YaH TOK 3aHKMpHra yJaauranaa yHuur cipeaxacu 100 1a Gyauumara
Gypuaran. 3aHXKHUPHUAT KYBBATH aHUKJIAHCHH.

6.9- macana. Homuuan tokn /=10 A Gyarad 9aeKTPOAHHAMHK
CHUCTEMAnary amMmoepMeTpHH TeKIHPHLI YHYH 3JeKTPOAMHAMUK CHC-
Temanaru HamyHa ac6o6 o6usaan 1.51- pacmunaru cxema GViinua Kerma-
Ker yJaadraw. Tewwnpuaaérran acGoGuuur xypcatnwu 8 A, Hamyna
acCoOHuHr  kypcatuwn 8,2 A ra teur. AmnepMmerpHHHr aGeoqioT,
HHCOHI BA KeATHPHANAH XATOJAMKJAAPH alHKJIAHCHH,

6.10- macana. Homunan kywaanuwu U, = 150 B Gyaran snex-

TPOMATHUT CHCTEMAAard BOJLTMETPHH TEKMHPHIL YYYH 3JEKTPOJH-
HAMHK CHCTeMajaru HamyHa ac6o0 OGuaan 1.52-pacmpaarn cxema 6V-
finua napaanen yaawrad. Texwmupusaérran acOGOGHMHT KypeaThuin
100 B, namyna ac6o6uuur kypcatuiwu 102,5 B ra tenr. Ac6o6Hnur
AHHKJAUK KJacCH TOMHJACHH,

6.11-macana. YsrapMac ToK 3amuKHPHra yAauraH SA€KTPOMATHUT
cuctemanard BoabT™Merp 132 BoabT KyuJaaHHInM KypcaTan Xyaan
wy acOo6HH y3rapyBudH TOK 3aHXKHUPHra yJaaurania 127 BoJsT Kyu-
JAHMIWHK KYpCATAH, Ysrapmac TOK 3alKHPHAA, MIYHHHTAEK, yara-

1.51- pacu.
B4

152- pacm.

[BYAH TOK 3aHXKHDPHIA XaM KYUJaHWIOHHNT XakuKuil xuitmatn 130
bTra TeHr. YJAalWHWHT HKKAJa X0J4aTH yuyH AacGoOHUHT HUCGHi
gaul XaToJHCH AHHKAAHCHH. Y AualHHHT HKKH X0AaTH YYYH ac6o6-
PHr kYpcatuuriapuaary Gapken Kanaan TyWysTHPHII MYMKEUH?

6 12- macana. Apukauk waaccuw 1,50 6yaraH  9aEKTPOLUHAMHK
bTMerp wranacu 250 poabtra aapamanawran. 127 sa 220 BoJnT
YUJlanuiAa BOJLTMETPHUHT YJuall XaTONWrH aHHKJIAHCHH,

6.13- macana. Kyuanauuwr Tpanc)opMaTOpuHHHT GUpJaaMul  Ba
(KHAAMUM UyJAFAMJIAPH TerHurinya Uou=35 B Ba U,  =0,1kB

Jannuaapra Myskasnanrad. Arap rpancqopMaToOpHHHD HKKHJIAM-
- MYyJFAMUTA YJ4HTaH BOJAsTMETp 95 B kyuwJannmuu Kypcartca,
JIAMYM MYJIFAM KMCMaJXapuiard Kyu/aaHull Heua BOJbTra Teur?

6.14- macana. Y3rapysuan TOK 3aHKHPHra 3J1eKTPOMATHUT CHCTE-
jacunarn  amnepmerp tpancdopmauusn kosdpuumentn K= 300/5
Jaran Tok Tpancopmatopu opkaan yJaanrau, Uy ac6o6 yauaiinu-
Il HOMUHAA TOKHMHT Kuiimarn 5 A, AcGoGuunr mranacu 100 Ta
uumara 6yannran. Tok Tpancdopmaropunn xucoGra oaras XoJ-
il .mr_—deZm._.ﬁ:_\_m_. JLOUMHIICH AHMKA8UCHH,
6.15- macana. Homunan xyuaanuwn U, =150 B Ba nomunan
KK /=5 A Oyarad SMeKTPOAMHAMHK CHCTEMazaru BaTTMerp

nedopmanua koapdnumentn K, = 200/5 6yaran 1ok Tpancdopma-
pU opkaJsau O6up hasaan Tox 3aHIKHPHra yaanran. ACGO6HUHT wiKa-
150 ta G6yaunmara Gyaumuran Bartmerpuunr crpeaxacn 100
yiunMara Gypuarad. 3aHKHPHHHT KYBBATH AHUKAAHCHI.

- 6.16- macana, AmnepMerp, BoALTMETp Ba BATTMETp Tpanchopma-
. koahpuunentn K, =4005 6yaran Tok TpaucdopmaTopn Ba
Hepopmanna koadpunnentn K, =3000/100 6§aran kyuranum
HedopmaTopH  opKasn Sup Qasanum yarapypuad TOK TapMOFura
nran (1.53- pacm). AcGoGaapuuur kypcaruwaapy Kyiinparnaapra

peir:
I=36A; U=90B; P=324Br.

SatKHPHUHT TOKH, KYUYJAaHWWH Ba KYBBATH AHHKAAHCHH.

6.17- macana. Tok TpaHc(hopMATOPHHHHT GUPAAMHYM BA HKKHJIAM-
I uyJFaMJapH  Terdiadya
— 0600 A Ba /[, =5 A

oM
Kyusapura MyJKatiad-
Mrginaamun  uyiramra
nran amnepmerp 4 A ok
1IN KypeaTea, TOK Tpac-
.?_m_‘_.nﬁ::_.:_ﬂ JHHUA Y-
IMMJlaH YTaétran TOK Heua
jlepra TeHr?
18- macana. Ksaprupana
HHa kyuaauwmmn U =

HOM
220 B Ba woMuHan TOKH
= 0 A 6yaran 6up ¢asa- .
| culrynk  ypuarTuaran.

&
.
AP

1.53- pacwm,




Cu@ruuKHMHT  WwyuTYaCHiary Esys
Wh 6yinuya YHHHT HOMHHAA AOHMHMICH
augaancut. 1 kBT-¢  guckumur
1280 mapra aiinandmura Temr.

6.19- macana. Bup (asaau cuér-
UHKHU TeKWHpHU yuyn 1.54-pacmna-
rH cxemMa OY#HYA BATTMETp yJaHiH,
Bup MHHYT 1aBOMHAA CUBTYHKHUHT
Aucku 42 mapra ainauau, GyHaa Bat-
TMeTpHUAT KypcaTnin 1000 Br, Cuér-
yuK HOMHHAA monmuiicn C = 1440 Br

1.54- pacm, cek/aita. CUETUUKHUHT XaKHKHI LOMH-
MHICH Ox. HucOHit xatocu X anug-
JIAHCHH,

6.20- macana. DsekTp Epurum  samxupura Gup (hasasum aKTHB
sHeprus cuéruuryd ypuardaran. lluuryacwparn €ays Gyfinua 1 «Br-
coar aucknuur 400 mapra aitnaumimra Tenr. Arap 5 MUHyT jnaBo-
MuAa cuértunkuunr aucku 200 mapra adinduran 6yaca, épuTHW KyB-
BATHHHHT MWKILOPH aHHKJAAHCHH.

6.21-macana. 3ason mexuaa Gup asaau akTHB Sneprus cuér-
YHTH ypHaraarad, Kauwaafiaup saktT nunzga cuéruuk ancku 10C0 map-
ta afinanan. Cuéryuuunr goumuficu 1440 Br c/aiin ra teur. Ana

Wy BAKT HI4na Hex nmﬁﬂu KH/ATaH 3HepPrua KHJI0BATT- CoaTlda aHHuK=
JAHCHH.

~

7-B5 0 B. TPAHC®OPMATOPJIAP

7.1-macana. Bup dasanan TpanchopMaTOPHIHT MAKCHMAA MATHHT
oxumu P =12 . 10~ Bo.

Uyaramaapuuunr ypamaap couu rteruumanya w, = 1000 pa @, =
= 100. Arap rapmoy TokuHWHr uactoracH f = B0 ['u Gysica, Tpanc-
«popmaropHuir GHPJIAMYM BA HKKHAAMYH YYJAFAMIAPHOA MarHAT OKUM
WHAYKUHAJIATAH SJAEKTP IOPUTYBUH K# MHKILODJAapu Ba Tpauchop-
MATOPHUHT Tpanchopmanua KodhPHLHenTH AHHKIAHCHH,

7.2-macama. Tyasa gyssarn S =2 kBA 6yaran tpanchopmarop

HYAFAMAAPUHUKT KyuJauuwsapu rervwanya Uy = 800 B, U, =

=100 B. TpaucopmMatopHuur MaKcHmasa MarduT ogxumn @ =22,53<

%10~ Bs. Bupaamui Ba MKKHAAMUH UYAFAMAADHHHT HOMHHAMA TOK-
Aapu, ypamaap cond Ba TYJd KapUIHAHKAADH AHHKJAHCHI.

7.3- macana, Kyn uyaramian tpanchopmaropuuar 220 B ra mya-
Kajnauran GupaaMun uyaravuHuur ypamaap coun @,=1100. Miinu-
Jamun uyaramaapaan teruuranua 6 B, 24 B sa 120MB kyunauuwaap
oaupuany, Iy wynramaapHunr ypamaap COHH AHHKJIAHCHH.

7 4-macana. Tapmox Kyuwnanpug wkkura Tpancopmartop €paa-
muaa 3000 soawtaan 400 poabrraua, eyurpa 400 poawsraan 4) BoabT-
raua nacafitupuanun. TpauchopmaTtopaapuunr doiinanu um koathdu-
unentaapy rernuinua 7,=0,85 pa w, =0,6. Mkknaun 1pancdopma-
TOPAAH MCTeBMOJ Kuaunaérran aktus Kyssat P = 5,1 kBt Gyaca,
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WpuHuM TpancOpMaTOPHHHI KHPHII TOMOHHAALH 4KTHB KYyBBAT
HUKJAHCHIL
7.5-macana. TM-100/1g tunuparuw yu dasana tpaucdopmarop-
MHT nacnopTiina KyHHAard TeXHHKABMA MabJyMOTJap KypCaTH/ran:
Homunan rtyaa gyssaru S = 100 kBA, woKopn kyuaaHuiuw
o= 10 kB;

nacrkn kyyaaunwn U, =04 kB;

CanT vlaranaaru Kyssar ucpodm (HoMunasa kywiaaHumpa) P=
5 m,_,“

Kucka TyTawysaarn Kyssar ucpodu P, =1970 Br;

Kncka TyTamys kyuaanuimu U, = 4,5% (HoMuHAA KyusaHuuira

pucoatan |;

yyaramaapuu Gupuktupumn yeyam Y/Y, — 12,

Kyilnaarnaap auugaanCHy:

1. Tpancopmauua kosppuunentn K;

2. Bupsamun Ba HKKHJAAMYKM YYAFAMJAAPAATH HOMHHAJ TOKAAP;
3. TpaucdopmaTop caaT uljaranjia §asa yyJAraMJaapuHHHT KHC=
Japuiarn KydaJaaHuil;

4, Tpaucdopmarop uyAFaMJIapHHUHT HOMUHAJ TOKUTA TYFPU KeJ-

Hom

T

Pal aKTMB KApIIMANKAAPH;

5. TpancdopmaTopuuur KyspaT Kos(uunentu cosg,=0,8 6-
6 (IOKJAHMIN AKTHB-WHAYKTHB Xapaktepra ara), rokaam xoapdmu-
wenrn #=0,25; 0,5; 0,75 Ba | Gyarannaru doiinanu nm Ko3PPuin-

EHTAAPHS

6. Kyssar kosdpuunentn cosg, = 0,8 6y1u6, OKAAHULI HOMH-
11 oyarauaa (B=1) kywrannw AU nunr ysrapumn,

Macaaanuur eqnani.

1. Tpaucopmauus kodduunenTn

Uiwow __ 10
K= =—=20.
QE_E_ 0,4
2. Hyaramaapparu TOK/ap
S 100
»\ “ I.|-:.;- | — LK m-ﬂm }w
R _\.,w. Q:_:z y3-10
)
ottt o M0 qggipip

ey -\ 3. Q.u:oz._ll w\ 3. 0,4

3. Tpancdopmarop caar uwaaranaa gasa uyaraMJIapHHHHT KHC-

MaNapHary Ky4Jainii:

%

Ul 10 000

Uy = “\H T 5788 B;
.

Uny = 5= 72 =231 B.

4, Uyjsramaaphuur akfiko KapUMAHKIapH,
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TpancopmaTopHiir KHcKa TyTalIys naiTHaar KyBaarT Hcpodm
HiKkdAa vuyaraMm/IapHUHr KYBBAT Hcpodaapu HHFHHIAMCHTA TEHT;

mu__“.q. = m__J 1 .\m:a: .._l 3- _ﬁu Ay

uom *

Kucka tyraurys TampuGacs BaKTHAa 4yAFAMAAPAAH HOMHHANA TOK
oku0 yraau. LLyuunr yuyn

3er o} =3.ry 12

Tinom Juom *

Y Xoi1a GupraMun uyJFaM yuys
P

3.1+ [} y=P,.[2, Oynnan r,— TE
.D,m?nm_“ﬁ_ liom
1970 1370
T — =
' 2.3.578  200,4 983 Ow,
Mkxunamun uyaram yuyn sca
P,
3 Iy ﬂsx . ba T \w. OGyHpan r, = T
i 'Y 2. m..amu__oz
1970 1970

Hemak, r,= —
'R 0814457 125280

=0,0157 Owm.

Uyaramaapuunr SAEBKTP  KApWHJIHIH TeéMnepaTtypara GOFauK Gy-

AuG, TpaucopMarop canT MAAWAAH HOMUHA/ IOKJAAHKHLITA yrrannma
yarapanu.

9. Tpaucopmaropuunr okopuaa Kkypcaruaran KyBBaT Koaddu-
LIEHTH BA IOKJAAHHIN KO3(uunenraapura Moc dofinanm uum K03~
(huuHenTaapH Kyluparuua awukaanaan:

A . -
o M:oz €as .

B8 ponc08 um+.0=+w_.:ox.4..
0,25 100 - 103. 0,8

1

he == — an-

0,257 ,25.100-10% - 0.8 + 365 +0,25%. 1970 0,9790;
E 0,50 - 100 - 10 . 0,8

050 = §50-100 - 109 - 0,8 + 365+ 050¢ - 970 — O+ 005

N 0,75 - 100 - 103 - 0,8 .

075 = 975 100 - 109 - 0,8+36540,75¢ . 1970 0,9760;
1-100 - 104. 0,8

Q: 0 = — O.@.N.—m.

2 1-100 108 . 0,8 4 365 + 12. 1970
Onatna, TpancopmaTop uyaramaapuaary Kyspar uepodu  Guaan

nyaaT y3akaard KyBsar ucpoM TEHrAAWraHIArH IOKAAHHILI KO3())-

(punuentiia Tpanchopmaropuunr (pofinasu i KO3(ppHuHeHTH MaK
cumMaa oyaamu:

2 —

BP =P,

Y X044 H3JMaHABTTAH ONTUMA [OKJIAHMLI Koappuunentu:

= Jl_\.w.ow! -
wlw\..cil 076 =V 0,1852 ~0,43.

6. IOxnanum nomunan 6yaranna (B=1 Ba [ = /,,,) Kyuaauuu1
/ HUHT y3rapuilln Kyfunary ¢opmyaa Guaan aHuK/AaHain:

AU% =B (U,cos 9+ U, - sing,).
epna U, Ba U, KHCKa TyTamyB KyUJaHWWHHHHP aKTMB Ba pe-
B TAUIKHJ 3TYBUYMJapu XucobJananu. YJaap KyHujardya aHug=

5 1970
KT _ 1970 . )
Shon 19 100000 100 1,97%;
P 0V U=V IF TR = 491%
1% = U, - cos 9, + U, - sing, = 1,97 - 0,8+ 4,91 - 0,6 = 4,52%.

U,=

'.6- macana, Yyaramnapuuunr yaanum cxemacn Y/Y OGyaran yu
Baqn TpancopMaTop GupJAMUM UYJIFAMHHUHT JIHHHA KYYJaHHIIH
=380 B, ukxkuaamuu uyaram Juuus kyusagnmu U, =220 B.

cipopmarop uyaramMaapuHUHET yaaduin cxemanapn: 1 AJAL 2. Y/ AL
A Y. 6Yaranaa, HKKAJAMUM YYJAPAMHUHT JIHHHS KYd9JasulAaph
HKIaHCHH.

7.7- macana. Karasnorna TM -40/10 Tunparu yu ¢asanu Tpauc-
Matopra oMA Kyiinaaru TeXHHKaBHil MabaymoTaap 60p:

HOMHHAA Tysa KYBBATH Sy, =40 kB : A;

BUpAaMuM YYAFAMHHHHT HOMHHAA KyudanHwH Uue, = 10 kB: nk-
JAMYH YYJFAMHHMHT HOMHHAJA Kyunanuimin Ugyy =04 kBj caar
Jarannarn Kyssat ucpopu P, = 190 Br; Kucka TyTamysaark KyB-
ucpopn P, =880 Bty KHcKa TyTamlyB KyuJaaHuuId A==
4,5%:

Uy FAMAADUHHHT GMPUKTHPH/AMLI cXemack Ba rpynnacu Y/A — 115
yBBaT Koadduuuentu cos g, =0,8.

Kyitngarnaap avuK/iaHCHH:

l. IOkaannmnap Homuuanura wucGaraw 120, 100, 75, 50 Ba 25%.
JeHr OY/rania HKKHJIAM4W YyJAFaM y4uJapHAard KydJdaHuur.
Jo=[ (B) OOFnanUII UH3HJICHH.

. Ywa okaaunmaapaa tpancqopmatopaunr Gofganu wm Kos@-
EHTH aHHKJIaHCHH., 7= f(}) OOFJaHHLI YH3U/ICHH.

8- macana. 1.55-pacmaa KypcaTw/irad asTOTpaHC(HOPMATOPHHHD
w tomonuaard kyunanum (/, =220 B. UYnkum TOMOHHAArH
jaunin U, =120 B. Bupsiamuyu 4yJraMHUHT §pamaap COHH w,=
60.

KyHuparunap aHuKJaHCHH:

HMixnuaamuy yyJAFaMHHHT VPaMaap COHH — Wy,

1 Ba 2 HyKranap Opacwaard Kyu/JaHHWHHHT HUMAara TEHIVIHTH;
Kyuananum U, =40 B sa 180 B 6yaranna ukknaamuu uyjaram-
Ir ypamaap couu xamna / Ba 2 nyranap Opacuaaru KyudJaHHLL
7.9- macana. Bupaamuu uyaramn U, =220 B xyunauuumra myJ-
Aanran asrorpancopmaropHunr ypawaap coun w, — 880. Mk-
amun uyaramaad 110 B; 55 By 36 B; 12 B kyunanuumn OJHII
Vil HeuaHuH Ypam/aapaaH CYHP YHKKWHUAApD YHKAPHII Kepak?
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7.10-macana. Toxk Ttpanchopmaropu-
HUHT GHpAAMUYH B HMKKHJIAMYHM YyJsram/a-
pn terumanya [y, =600 A Ba [y, =
=5 A TOK Kyuaapura MYJKaJanaurad.

Bupsaamun Ba MKKHJIAMYH yyJraMaap-
HUHT MATHUTAOBYM KyuaapH Teur GyJca,
HKKHAGMYH  YyJFAMHHHT  YpaMmJap comn
AHUKNAHCHH.

7.11- macana, AproTpanchopmartopuunr
oxnauum Tokn 10 A (1,55- pacm ). Bupaaw-
YH YYJAFAMHHHT YpaMmJap COHH HKKHHUH-
culaH MKKH mapra karra 6Yaca, [/, Ba [/,
TOKJIAP AHHKJAHCUH,

7.12-macana AsTorpascdopmatop uy.i-
FAMJapUHUHT ¥pamiaap couu Ternmauua @, = 1520 Ba w, =600 6y-
au6 (1.55- pacum|), kyuynagumn U =380 B Gyaran y3srapysuan ToK
Tapvorura ysaaura. [Oxkaanum gapwuaura 500 Om Gyaca, [, /, sa
[y TOKABP AHMKAAHCHH.

1 .55- pacm,

b}
8-5 0 B5. ACHHXPOH MAIUIHHAJIAP

8.1- macana. Cratop uyJraMmJaapi oaTH KyTGau Gyaram acuuxpoi
JABMraTesb POTOPHHUHF cupnanuity S==0,04. Tapmox KyusauuuIu-
Hunr gacroracH f=50 I'u. PoTopruHr afiiaunin TesjaurH aHuKan-
CHH.

8.2- Macana. ACHHXPOH IBHTATe/Nb AWJAHYBUH MArHuUT Maiaoun-
“#uHr apaannm reanurn g, = 1000 afin/mun. Cupnasnmaap gufimarh
S=1; 0; —0,5; — 1 Gyaranaa poOTOPHHHI TEINHTUHH AHUKJAHT Bi
OJAUHCAH KHAMATAAPHHHT (PHIHK MABHOCHHM TVUIYHTHPHO GepuHur.

8.3- macana. Yu (pasanm Kucka TyTaumral poTopsn aCHHXPOH JABH-
TaTeNHdUHr cTatop uyJaramaapuiad yraérraw tox 10,6 A, rapMOKHHHT
tasa wyusawnwn U,=220 B OGyaransa ucrebMOn Kuaanaran Kye-
parn P, =3 55 kBr. Arap asurareannur Ygaaru oiaasuy  Kyssat
£, =3 kBr Gyaca, apuratesuudr ¢ofiaand nul koI PHUILHEHTH Ba
KyBBAT KOIDPHUHEHTH HUMara Teur?

Maopanan nBUTATENHHHT THIH AHHKJIAHCHH.

8.4- macana. 4A160SEY3 Tunparu yu asanad gucKa TyTauran
POTOPJAH ACHIXPOH [BHraTeNb IOPru3nul MOMEHTHHHHD HOMHHAJ MO-
mMentra uucoatn 1,2 6yaud oxranuwu t§aa (nomunan) Gyaran aua
myHaan psurarenHn tapmor kyusaammmun 5 sa 10% kamaitranna op-
FH3HIL MYMKHHMH?

Euuin. ACHHXPOH ABHMrAaTEJHUHI ANMAHTHPYBUM MOMEHTH

M= aQWEI

8
ﬁWnT;ﬂw..w

dopmyaanan KYpunuG TypuOAHKH, ABHrATEJIHHHr afilaHTHDYBYH MO-
MeHTH TAPMOK KyUJaHMIIMHUHT KBaJAPaTHra npomnopLHOHal.
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%.7- macaya., 4A180S4Y3 rtanmarn yu  (asaau

._?.m_u TapMOK Kyunanuui 5% ra xamaiica, U} = 0,95 U, 6yau6,
X0J/14a aHJaHTHPYBYM MOMEHT
M’ = (0,95U,)* &xu - — 0,9,

HOM

Kyuranuw nomunan 6yaraunaru (abuu U, = U,y oprusuu mo-
HTH M, =1,2M,0,. ¥ x0a1a Tapmox Kyuaanning 5% ra kamaii-
alaary 10pru3ull MOMEHTH
\S_u_.c = D_wb\_—a o O_m g ._.m . \S:oz = H.Om\.x__oz.

- Jlemax, Gynjail WapouTAa ABUTATEJNHHHT IOPFH3H U MOMEHTH YHHHT

OMHHAJT MOMEHTHA8H Karra OYanG, Tyaa warpyska Ouaanw Hwaah
Jaiu.

Arap tapmok kyusannmu 109 ra xavaitud, Uy =0,9U, un rau-
Irca, anJaHTHPYBYH MOMEHT

M"=(0,90,)2.
Eu.. _Q:.__._m:m::hm_.: EvﬂstE MOMEeHTH
My=081M,=0,81-1,2. M, —0,979M

JlemMak, TApMOK KYUJAaHMUIH HOMHHAATA HHCGATAH 10% wamaii-
Ad [BUraTeJIHHHT IOPTH3HII MOMEHTH HOMHHEJ] MOMEHTAAH KHYMK.
Lail wapouraa ABUTATENHH HOMHHAJ Harpyska OwJan 10pruau6
IMaiinm.

OHAH ABHTATE/HI HOMHHA HATPY3Ka OHJAH IOPLrHU3HUI MYMKHH
ITAH KyUAaHALIHHHT Yerapa KuillsaTHHH aHUKJIafiMu3, By woprusim
MEHTHHHHT HOMHHAJM MOMEHTAAIH Yy M  Guuian XapakrepJjananu:

= HoM 2:3_ A l_nl
; _\ T _\ =V 13 =V 0:833 0,013,

HoM*

aK, ABHrATeAHH TApMOK KyuAanuun U} =0,9130,,,, raua na-
IFaH1a xam IOPTH3HUT MYMKHH.

KH HOPrus3mim MOME@HTHHHHE thzhﬂm:

M
7 — = 1,2 Karraauruga

0K Kyunanumuuudr AU% = (1 —0,913) .__Hnmoﬂ 8,7
LW{ra pyxcar sTvjaiu.
B.5- macana. Karasor 6yiinua 4A112M2Y3, 4A132M3V3 Ba
b0S2Y3 Tunaaru yu dasanu Kucka TYTaWran poTOPJAH acCHHXPOH
aresi1ap 0PrudHIl MOMEHTAAPHHUHP HOMMHAJ MOMEHTJAPra Hue-
1,7 Ba __(a HH TAWKKHI STann. Aua wy ABHTATeNAapPHH
H3ULI MyMKHH OF/ran TapMOK KyuJaHMIIHHHHE nacaiiui s My M-
Oyaran uerapa KHAMATAapH NpoOLeHTa AHHKNAHCHH.
6- macana. Huma yuyn gucka tyramran POTOPJIN ACHHXPOH JBM-
PRI IOPTH3HIAA POTOPAA KATTA TOK XOCHJA GYJCa Xam JiBH-
(SAHHHT 10PTHBHLI MOMEHTH KHUMK OYJAHUIMHUHT (PHSHK MabHOCH-
WYHTHPUO CGepuur.

% rava na-

KHCKA TyTal-
POTOP/IH ACHHXPOH [BUTATEJHHHT CTAaTOpP YyJAFAMAApH 10/11y 3
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cxemana Gupuktupuan6, uvacroracu f=>50 i, JuHWA Ky4JIaHWLIH
U,=238) B 6yaran yu (pasajn TOK TAPMOFHrd ynanra. Ilsurarean-

HUHT MACMOPTHAA KYlMIArH HOMHHA/A MabAyMOTAap Gepuaran: /1BM-
rateAHuHr YKuaaru oitnaan Kyssat P, =22 kBr. Potophunr aiina-
HUL Te3JHTH gy = 1470 afta/mun. Pofigann #il KOIPHUIHEHTH Nyou =
— 0,9, cratop sanxHpHAArH KyBBAT KOIPPHUHEHTH COS P, =(,9.
Kyr6sap conn — 4. Makchma/i Ba [OPrU3HIl MOMEHTHHHI HOMHHAA
MmomenTra nucbaraapu 2,3; 1,4, [Oprusuil TOKHHHHT HOMUHAA TOKKaE
uucbatu 6,5.

Kyfnnarnaap aHUKAaHCHH:

1. Poropunur HOMHHAJA CHPTAHHIIH.

9. JlguraTe/HUHT HOMWHAJ, IOpPrU3HII BA MaKCumaa anjaanTHpys-
Y MOMEHTJAPH.

3. JIBHraTeqHWHT TAPMOKI@H HCTEBMOJ KHJAAHraH KyBBaTH.

4, JlguraTenHUHT HOMHMHAJ Ba IOPTH3HIL TOKJApH.

5. Tapmox kyuaauumn 10 Ba 20% ra nacaiiraina Oprusuur Mo-
MEHTH BA TOKHHHHT KUHMATJapHHW AaHHK/Ja0 JIBHraTEJHUHT HUIWTa
xyJioca GepuHr.

Eunin. [lpurarejudur KyTtoaap cOHU 4%ta 6yaranna, KypT KyT0-
aap coun p =2 Gynaau. ¥ X0JAa CTATOPAArH aHNaHyBuaH MarHHT
MallIOHUHUHT CHHXPOH TE3JHTH

p = S0=f VB __ 15on g

P 2
POTOpHUHT CHPHAHHLIH

Qe ny — ny =,

1500 — 1470 _ 0,02.

n 1500
HomuHan ailjasTHPYBUH MOMEHTH
~.U=_.:= MN -
M o= 9550 - T 9550 - e 143 H -,

IOprusum MOMEHTH
My=14-M;,=14-143=2002 H - m.

Maxcuman aflTanTHPYBUH MOMEHTH
My =23+ M= =23-143=23289 H-m.
[lguraTeHHur 2/eKTp TAPMOFHAAH MCTEBMOJ KHJALHTAH KYyBBATH
| o 22 _ 94,44 kBr.
Mrom 09

JaeKTp TapMOPUAaH KAGY/ KHAAAMIAH HOMHHAL TOKM

22
Puon 2 i — 7143 A.
S C0S @0 ¥ 3:0,2:09-09

a:ozﬂ —\m(. U

tion " Thiow
Jlgirate/qns [OPrA3WL nadTHAA TAPMOKAAH KaOya KHJaguran
TOKH
Ly =6,5/0u=16,5+171,43= 464,3 A.
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. lapmog wyusawamn 109 ra nacallrawaaru AsuraTesHHHT 10pru-

Il MOMEHTH BA TOKH. ACHHXPOH ABHraTe/HMHT AHAAHTHPYBUH MO-
IEHTH TADMOK KYUJaHHIIMHMHT KBampaTHra nponopunonan. Arap
MOK Kydaauuun 10% ra nacaiica, y 0,9U,,,, ra Teur Gyianu.
- X0/11a afiIaHTHPYBYH MOMEHT HOMHHaara uuc6aran (0,9)* = 0,81
i tawiua sraan. Ly kyunanvumnaru ioprusuin MOMeHTH _

Mo=0,81 - My =0,81-270,2=162,1 H - m.

IOprusum ToKkHKHK KyUAaHUIIHHHT OUPHHYHA Japacacura nponop-
Onan neb TtaxMuHan Kyfugarnya xucoGaam MYMKHH.

lb=0,9-1,=09 - 464,3 =418 A.

Tapmox kyunannmn 20% ra nacaiiranmary ABUCATENHHHT Opri-
lr MomenTn Ba TokW. Byunna tapmox wywaawnwmu 08U, ra TeHr
6, aliauTHPyBUM MOMeHT HOMHHAN Momenthuur (0,8)% = 0,64
CMiuu Tamkua sranu. Iy kyusanwiraary 10prusuim MOMEHTH .

My =064 - M, = 0,64 -200,2—198 H - m.
E% x%shm::ﬁzhmﬁ: JABHCATEJHHHT _.Oﬁﬂ:mn_:.: TOKH
/o=08-/,=0,8464,3=371,5 A.

~ Xyaoca. Tapmox kyunamnmn 10% ra nacaiiranga, My > M
__.‘_‘Em:mbm: ABUTaTeNHH HOMWHAJ HATPY3Kaaa [OprUsHLI z%z_ﬁh”_z
AMMO Tapmok kyuianuwn 20% ra nacairania M, < M, Gyaub
BUTATEHH HOMHHAN HArpyakaia oprusut Gyamanipu. .
_ 8.8-macana. Poropuunr aiinanuw resmuxaapu: 2945 1480; 985;
735 Ba 600 afia/uuunan Oysran yu ¢asanm KucKa TyTamran chow..
Al ACHHXPOH JIBHIATEIHHHT HOMHHAJ alNanTHPYBUH MOMEHTAapH
d0c Xonna: 178,43; 355; 533,5; 71b; 875,8 H - m. IlsurarenapHusr
KYBBATH BA THNU AHHKJIAHCHH,

_m.e- macana. 4A200M6Y3  rtunparuw yu (hazaam  Kucka Tyraum-
H POTOPAH ACHHXPOH JIBHCATEAHHUT POTOPH HOMHHAM HArpyskana
ow = 970 alia/mun Teannk GuaaH aiaanmMoxia. ManGa KyusaHu -
Hr wacroracu f, =50 T, Isuratesasunr xydpr xyréaap comu p,
HXPOH TE3AUTH My, BA HOMHHAN cUPHAHHIIH S, AHHKIAHCHH,
HUHT ek, cupnanui §=35% Gyaranna aABWrates» poTopHaa
1/ OyJran S/M€KTP IOPHTYBYH KYYHHHP HacTOTacH [, aHuKjJan-

 8.10- macana. 4A160S2Y3 tunuaarn yu asaau Kucka TyTamran
I0TOPAKM aCHHXPOH ABHTATENbL Y4 (pasaju TOK TAPMOFMra yJaHTaH.
‘Orophuir cupnannn 2% pa 6% ra Tenr Oyaranna, uoqo_uzz:ﬁ
fanuin 6ypuak Tesanurn w, aHUKAAHCHH.

8.11- macana. Kyn Teasukay aCHHXPOH ABUTATEAHHHT CTATOP UyJi-
JapHin Kaira yaanranns, yHur sxkydr Kyréaapu conu 2 wmapra
DpTAd. Aisianysuan MaruuT MafiAOHHHHNT BA POTOPHHHUHT afaHMMI
1e8urn Kanaail yarapanu?

k. 8.12- macana. Homunan xyesatu P, =37 kBr 6yaran 4A250
8Y8 tinuaarm yu dasasu KHCKA TyTALILAH POTOP/IH ACHHXPOH ABH-
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FaTelb POTOPHHHHT HOMHNAJ AHAAHHI TE3NHTH Myyg, — 735 aila/Mun,
KYBBAT KOIPPULHEHTH COS @yy0y = 0,83, doifinann wuw Koathduunenty
Mwow = 0,9, HOMUHAN Kyunanuumn U, = 220/380 B. IsurateAnuur
HOMHHAN Harpy3kaia TAPMOKAAH HCTEBMOJ KHAAAHraH KysBaTH P,
HOMUHAJ aHNAHTHPYBUH MOMEHTH Moy, WYHHHTAEK CTATOP UyJAFaM-
Japu yubypuak Ba I0JAY3 CXeMacHAa yJaHTawaa CTATOPAATH HOM-
Ha/M TOK AHMKJAAHCHH.

8.13- macana. Yu dasamn gucka TYTalram poTopaAH aCHHXPOH
ABHTATEAHUHT KaTanorjia Gepu/arad MabayMOTApH KYAHLarHua:

Homunan xyssatn P, = 90 kBr; POTOPHUHT HOMHWHAJ AfJANMLI
TE3/HTH Mgyon = 1480 aitn/mun; nomunan kyunapnuwn U,,,— 22)/380 B:
Doitpanu  um  KO3(DULHEHTH Tow = 0,93; KyBBaT KO3pPUUHEHTH
Cos ¢on = 0,91; Makcumasn sa foprusuu MOMEHTNAPHHHHT  HOMHHAJ
MOMmeHTra uucbarnapu 2,3; 1,2;

IOprusuir TOKHHEHT HOMMHAJ TOKKA HUCGaTH 7.

Kyfingarnaap auugaaucuu:

1. CHHXPOH TE3/HK Mgy BA HOMHHAA CHPMAWNII Stiox

2. JlBurareJHuHr HOMUHAA, IOPrUSHIN BA MAKCHMAJ afanTHpPyBy
MOMEHTAADH;

3. Cratop uyaramsiapu 10aay3 Ba y40ypuak cxemana yJaHrasua
ABHTATENHWHI HOMHHAJI Ba IOPTH3MLI TOKJAAPH;

4. M1oBagan ABHraTtesHUHr THIH,

8.14- macana. Homunan gyssatn Pyy=11 «Br o6yaran 4A160
M8Y3 runuaaru yu asaim kucka Tyramrau pOTOPAN  ACHHXPOH
ABATATE]h POTOPHHUHT AAJAHHLI TEIJUTH Mgyoy = 730 aita/mun, Mak-
CHMA&J Ba OPrH3MII MOMEHTJAPUHUHT HOMHHAJA MOMEHTra uucGaria-
pu 2,2; 1,4.

Kyiinnarunap anugaauncuu:

1. [lpurate/HHHr HOMHHAJ OPTH3WII BA MAKCHMAJ afinauTupysuii
MOMEHT/NAPH.

2. Tapmox xyunauumu 10% ra sa 20% ra nacafirauna ABHra-
TEJAHHHT IOPrU3MLIL MOMEHTNAPHHN 8HWKAA0, YHHHT WINJAK XaKHia
XyJoca GepuHr,

By Xosza nsurateanmn T¥/a Ba ApUM HArpysKa Guaau 10pTH3H0
1000PHII MYMKHHME?

8.15- macana. Homnnan gysBati Py =45 kBr 6yaran 4A200L
4Y3 tunuparn yu ¢dasanam Kueka tyraurag poropad 4CHHXPOH ABH-
rarejqb yu (pasajium TOK TapMOFHMra yJaaHraw. [IBHUraTesHuur thoftmann
Hut KOPUUHEHTH 7uow = 0,905. Ipurareauunr gyssar ucpodu AP
BA 8 COAT HIIl JABOMH/A JBMTATENHUHI HEYAd CYMJAHK SHEpris capd-
aawn anugaancun (1 kBr-coar — 4 tuilun Typamm).

8.16- macana. Homuman Kgyssatu Puy= 132 kBr G6faran
4A280M2Y3 thnuparu yu (pasaam KucKa TyTauiran pOTOpJH  ACHHX-
POH JABHrareab, anuua Kyuiauumn U, =380 B 6yaran yu asai
TOK TAPMOFMra ioJiay8 cxemana yJaauran. CraTop uyaramaapuadi
yragérran 10K [ =247 A. [purateinusr (ofizasm wul KO3 -
nuentn 7=0,915. [IsHraresnuur TAPMOKAAH HCTEbMOJA KUAaéTran
KyBBarth P, Ba gysBaT Ko3(hpuUHEHTH COS ¢, AHHKAAHCHH.

8.17- macana, dasa poropan aCHHXPOH ABUraTeaaap I0prusuil
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OKMHUHT KHUHK, IOPrA3MII MOMEHTHHHHF 3Ca KaTTd GYAMUINHK  py-
IyHiupHG OepuHr. ‘ i
8.18- macasa. Howmunan xyssaraapu P =05 «Br, b‘__u”_ﬂ

Y arejasap uacroracu f=
. 1 kBt 6yaran Gup hasajsu aCHHXPOH ABHT P
50 Tu, dasa kyunanuwn U, =220 B Gyaran ysrapysuan ToK

-

Ilpuratesnapaan yTaérrad TOKJAAp Ba YJAAPHUHL peakTHs, Ty
\yBBATAAPH AHHKAAHCHH. e }
8.19- hmomam. Llexra ypuaruaran yu asaan acuixpon hw_._ﬂm
Fe/AADHUHT UCTEBMOJ KWJIAMUTAH YMyMHA aKTHB KYBBATH 1y =
w300 kBr, kyusaunmn U, =380 B Ba gysBat KOIDDHULHEHTAAPH=
MitHr ypraua guiimatk cos @y, =0,7. Epurruu namnanapHuur HcTeb-
MOa Kusanuran ymywmuil Kyssatd P, —20 kBr. Llexauur Kyssat
koahuimentunn 0,95 raua owmpum yuyH KOWAeHcatopiap Garas-

pesicunan (ofinasannil TaBCHA STUAILH,

Kyfinaarnaap aHuknancu, -
1. Kounencatopaap ypHaTHAMAClad aBBajru LEeX HArpyskaaapu-

pir ymymuit Kyssath — P,

2. Konneucaropaap omqmummnxmmmn curumn — C.

3. Konneucaropaap Gatapesich ypHarTuJMacian aBBan Ba Ypua-
PHATAHIAH CYHE JIHHHA CHMJApHAAru bcmm [, Toknap.

 Eymw, Konnencatopaap GaTapesicH ypHaTH/AMacaaH dBBa/CH yMy =
WA aKTHB KYBBAT:

.ﬁu‘_“ﬁ:nl*lﬁm_,"wOOuTwO = 320 «Br.

Peaxrus Kyear:
Q) =P, * g 9y, =800 1 =300 «BAD, (tepg, ~1).

, HU anukaam yuyH, tg e, Hu TOnamwus:

tg 9, = Q300 0,938, y Bakrtaa cos o, =0,734;

P 32
cos 9, = 0,95 Gyarauna tg o, =0,328.
Kepakau kounescaropaap GaTtapesiCHHHHI CHPHMHI

3

- Pitge,—tg e&ﬂ.. 300 - (0,938 — 0,328) - 108 —4.107 ®.
w . U2 314 - 380¢

8. Jlunua cumaapunaru 10Kaap:

Aprofira yaantan [lsaratelinapuudr Kyssar Koauuuentaapu
ruwanya cos e, =0,7; coseg . =0,9. w? |

4

f —= B e dea i)
V'3 Uy * COS ¥V 3. 380.0,734
1, = & —— P L5104 A,
V3.Ug,,-cos9s F 3-380-0,95
1080 68




9-BOB CHHXPOH MALIMHAJIAP

HOMHWHAJ HATPYSKANarH KyBBAT WCPO(rapuuiuru.

9.1- macana. Tapmoxka Gepaérram Tokmuuur wactorach f — 50 I BUnI. [lpuraTeqHunr xKypr Kkyroaap connu
Ba KyTGaapuHuur coud 30 Ta Gyaran reneparop POTOPHHUHT, A'hLHI G0.7 _ GO-80
MArunT MAalAOMHHUHT afiJaHuLl Te3AUrH HUMATA TeHr? P e
9.2- macana. Kpacuospek, Casno-llymenck, Poryn Ba Hypeg . i
PHAPOCTANUMANAPUAATH CHHXPOH TEHePaTOPJApPHUHT CTATOP UYJFaM- [lBHuraTeAHMHT TApMOKIAAH MCTEBMOJ KHJAAETraH KYyBBATH
AAPUAS WHAYKUMANAHAETTAH  SNCKTDP OPHTYBUH KYMHHHF 4ACTOTAC|| _ 250
= oU T'u, poropaapuuuur afaamum resaukaapu: 90, 112, 167, ~on; = 268,2 kBr.
200 afia/mun. Hydr KyToaap COHMHM Ba yJap OpAaCHIaru (hapiin 1982
AHHKABHT, .
9.3- macana. Kydr kyr6aapuunur conn p =4, POTOPHHHHT HO- Q<7D BOUNHAY JOKY
MUHAA alnaHuw Te3JHrH My = 1800 afta/mun OyJaran yarapysuan - Friox —_— 2 = 454,56 A.
TOK T€HePATOPUHUHT CTATOP wyAFAMJADUAArH TOK OMP CeKyHana V4 RO 13 . Upiose * hiow* €S 9w ¥ 3+ 0,38 . 0,932 0,9
AyHaauwung weua mapra yaraprupamn?
9.4- macana. CuHXPOH TeneparTopHuHr KHCMaNapuaarn KyuJaanuiil ABHIATENHHHT IOPrASHIL TOKH
15 kB, dasa 1oxn 1000 A 6yau6, Kyssar koapduauentn 0,94, Cra- I =55.1 —=55-454,5= 2500 A.
TOp UyJFamaapu 1044ys cxemana yaauran. CHMMETpHK Harpyskaji 3 s
TEHEPATOPHUHT TAIKH 3aHKHPra mmvmrmmz.m: (hoitnann KyBBaTH amuuk- Homunan moment
JIAHCHH.
9.5- macan.a CHHXpOH ABuraTtesiars Gapua KyrsaT nepotu AP = M =9550 - Poow _ 9550 - 20 2388,5 H - m.
=3 kBr. Arap asuravesuunr gofinamn wm KOIDDULUMEHTH My = g Mo {0

= 9402 v 6
_B%.aﬁ Oy/ica, YHUHT TapMOKAGH HCTEBMOA KHAABTraH KyBBATH Oprusuw Momentn

Y.6- macana. CHHXPOH FeHEPATOP POTOPHHUHF HOMHUHAN AHAHHII M =12.-M
Te3NHIH Myow = 750 alta/mun, wacroracu f=50 . Arap Gupaamuy b o
ABHIATENHWHT TE3JHIH FEHepaTop POTOPHHHHT HOMHHAJI afaaninl ‘Makcuman MOMeHTH
TEITHEA MOC KeAMACa, TeHEPATOP TOKHHMHT 4acTOTACH Kaunai Vai- M =17M
rapanu? Macana GupaamMuu HBHTATENb TE3AUTHHMHE WKKM XMJ Kitll- o
MATH YUYYH EYHJICHH:

1. ny = 1000 atia/mMu (7, > fyey);

w. aunmoo mm-ﬂ:‘gxm Hamha:c!v. HoM

9.7- macana. Yacroracu f—= 50 'u 6yaran TAPMOKKA YJaHraH 0. 9.9- macana. 3ason uexnaa U/ =920 BOALT HOMHHAM Kyuaa-
T4 syTonH nm_:oxo@o___ m_mﬂmnmqon_ _uoqo?m:_._m FU A A Te s tra xucobaanran yu thasanu m__mnzuuc___ ABHTATEN"ap YPLATHAraH.
AUTH M yygon = aia/mun,  Homunan afnavuin TesAuru Mgy = 4
= 500 aita/mun 6yaran 12 gyrbau FeHepPaToOPHKH napaJjes Wwaarui JRiir  HoMunan M%mmm._,s_ - Dot ey ERATE G e vy
YUYH TADMOKKA yAALl MyMKHHMH? finnary skanBasna Gepuarap:

9.8-macana. CI2-85/29-10 runaarn  cuuxpos ABurare.l,

=1,2.2388,5 =2866,2 H - m.

HOM

=1,7 - 2388,5 = 4060,5 H - m.

HnosM

Homunan marpyakazarn KyBsat cpodrapuuauru
AP=P,—P . =2682—25)=18,2 «Br.

Kyfinnarn HoMuHa/J KuilMarsapra sra: KYBBaTH Py =250 kB, kyu- L ¥xaaric nosinaa e

Aanuin Uy =0,38 kB, aacroracu f=50 Ty, dofigasn uw kos- b L

Puunentn Mo =93,2%, Kyssar KO3 UUHEHTH COS @yon = 0,9, po- ib 0.72

TOPHHHHT ANAAHHLL TE3NHTH Auor = 1000 aila/mun, makcuman Ba iop- ' 86 0.78

TH3HIL MOMEHTJAADUHHHT HOMWHAJA MOMeHtra mucGaraapu 1,7 sa 1,2, 2 -

IO[T13HII TOKHHHHT HOMHHAA TOKKA HUcOatH 5,5. 20 88 0,82
Kyfinaarunap anugaancun: 55 91 0,84

1) asurareauunr wydr Kyr6aap coun — p,
2) ABHTATE/NHWHT TAPMOKAAH HCTEBMOJ KHAAETraH KyBBATH — P,

llexmarn anext HAMaJapHUHrT KyBBaT kod(pduunentunn 0,96
3) ABraTENHHHT OPTU3ULL TOKH — [, R L P Kyp b KY b

il OITHPHIL YUyH, YPHATHATAH KOMNEHCATOPHHHI Ty/]a KyBBATH
iiMancun. Komnencaropaarn akTis KyBBaT UCPO(rapuMAKTH, YHEHT
HiKruB KyssBatuHUHr 0,3% HMHH TAWIKUA STaaM. |

4) NBUPATE/IHUHT HOMHMHA/, IOPPU3HIL BA MAKCHMAJ AfJaHTHDPYBYH
MOMEHTAapH,
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_Eunm. Xap Gup rpynna JBHTATe/HWHT TADMOKLAH HCTEBLMOJ KH-
JdCTrdH dKTHB KYBBATHHH AHUKNAHMH3;

P
.Unﬂ“” L m,
[MYHHHTACK, YJA4pHUHTI peakTHB KYBBATH
Q, =P tge.

XucoBAauHi OCOH NAWTHPHIIT YYYH I0KOPHAATH JKANBAAHH KYfiH-
Aaruaap Guaain TYALnpamus.

Pt | g9 _ Q, KBAp
99 4 097 98,5
655 0.81 2,65
22,8 0,70 18,0
60,04 0,65 39,3

Mansanna Gepuaranaapaai UeX ABNTATEJJAPH WCTEBLMOJ KH/Ad-
€rrain akTHB KyBBATAAP HHFHHLMCHHH AHHKAAAMUI:

P=177,7 xB%
Ulynuuraex, peaktns KyBBatT AHFHHAMCH:

Q=136,45 kBAp.
Hucbar:
136,45

\77,7

[apt Gyfinua cos p, =0,96; nemak, tg o, = 0,2024,
Komnencanusaniuy kepak Gyaran peakTHB KyBBaT:

Q. = P, (1g 9 — tg 92) = 17,7 - (0,768 — 0,2924) — 84,5 xkBAp.

Komneucaropaarn Kyssar ucpodrapuuinri
P,=0,03-Q,=0,03 - 84,5=2,54 «Br.

W" = 0,768 = tg ¢; cosyp, =0 792.

Komnencatopauur T§na KyBBaTH
S—V P+ Qi — V254 84,52° — 84,55 kBA.

9,10- macana. Llexaaruy 3HepreTHK KypuJiMaiapHHHr KyBBaT Ko-
aHIHEHTHHY OWHPHLI MAKcaAWaa (aspaird macanafa OGepuJran-

Jiapra Kapawr) uomuusan gyssarw P =55 kBt ra Teur Gyaraun

‘ACHHXPOH IBUraTeNHM CHHXPOH HBHrATE/bL OW/ldH 8JMAWITHPHOI Xa-
KHAa TAKAHGD KHPHTHIIH.

Kyfingarnaap aHuKaaHCHH:

1) cHHXPOH AsuraTtens cuaTHia Wuwaad, afiHiy BAKTAA UEXHHHT
Kyssat koapduunedtuny 0,96 raua OPTTHPraH CHHXPOH MAIIMHAHHHT
TyJa KYBBATH,

2) daCHHXPOH ABHCAaTeJHH CHHXPOH ABHraresb OHIAH aJMawTHp-
TyHra Kajap TADMUHAOBYM TAPMOK, JHHHA CHMJApuiard 10k /, Ba
anMalTHPranAaH KeAHHrH 10K [y,
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'3) arap pacraabkn ucpodrapunankaap 18 kBr au tamikua srrau
3, TALMHHJIOBYH CHMJApAaru ucporapyuavK KaMaiTHpUIranaan
fie Texanran fuanuk snaextp suepruscu. M yu cmenana 7 co-
ai oand Gopusand, inaank wi Kynu 300 ra Tewr.

Eunm. 1. Llexna ypuatHAras acHHXPOH JABHrateanap HCTEbMOJ
A8Tran AKTHB KYBBAT HHFHHAMCHHU anHKJAANMH3 (AaJAMalITHPHAK-
J1031M  Gy/AraH HCHHXPOH JIBHFATENHHHT HCTeBLMOJ KHAa8Trau
ppaty 60,04 kBT xucotra oauHMaiau)

P, =1177 «Br.
Viua neuratesnap peakTHs KyBBATHHHHT AUFHIIAKCH
Q,=197,15 kBAp.

Acunxpow IBuraTeNHn CHHXPOH JBUIaTe]b GHJAAH AAMAWITHPTaH-
cyur gyssaTt kod(duiHenTH cos ¢y, = 0,96 ra Tenr 6yau6, ymy-
A akTHB KyBpaT P, yarapmai KoJamu

Qg =P, - tg s =117,7 - 0.2924 = 35,4 kBAp.
Komnencauuamannmy kepak 6Yaras peakTH KyBBaT
Qe =0Q,—Q,=97,15—35,4 =61,75 kBAp.

'CHHXPOH MAlMHAHMHI TYJa KyBBATH:
S—V P2+ QL=VT55"F61,75" =826 KBA,

2. cosg,=0,792 Gyaranna, MMHHA CUMJAAPHAArH TOK (aaMalUTHp-
Yiura ganap):

__ P, 117.7 - 108
‘\—

T V3.U-cose, V32000792
08, — 0,96 ra reur Gynranna (aAmawTMpranaaHn Cyur):

i = EAl D S SGonvn.
Vd:U-cosge } 3-220-096

= 386 A.

8. cosg, =0,792 ra Teur Gysranna ysarruy CHMJAAPAArdH KyBBaT
EPO(Irapunanru:

mU_.,:_._ = .w : F..‘_m il mN

08 ¢, = 0,96 ra tenr GyJranna:
mUun__:s” w { Mm ’ N/v

Hepodrapunankaap uucbaru:

vHM®

CHM®

B 5 P, cos?
L — iw e L . ;
Poeuu 1 Pacus cos? ¢
WHiaH u Josd
== . COP "9t - e 14
~bUu...._;._ = mv“_n_E .nlmﬂm 18 0,068 12,26 =7,




Cumaapna texasran gysear:

»09;. =P  — Py =18 — 12,26 = 5,74 Br.
Texanran fimamk sneprus:

W=P, -T=574-3.7.300=236162 kBr - coar.

lenm

9.11- macana. Kopxonana ypuar
; . K Wirad y4 (asaam acHHXpPOH Apu-
rareazap, kyunausum U =380 B Ba kyssar Kos(duuuentn cosp, —
=0,8 6yaranna, uctesMoa Kuaadtran akTis KYBBATIaPHHUHP _,,::ﬂ:-
mucn P =350 kBt. Eputruy HArpysKannur Kyssatu P, = 30 yBr
o A
Byunau Tamkapu, ymymu Kyssatu P, =50 kBr oyaran KH31HpPruy
NEUJIap YPHATHAHG, KOPXOHAHHHI HCTEBMOJ KHAa€rran ymymuij KyB=
BATH y3srapmai Koauwu kepak. Kopxonanuur KYBBAT Koachdunnen-
THHH OWNDPHO MEYJapHH SJEKTP IHeprus Ouaan TA'BMHHAAI  Makca-

MHAE, KYWHMUA KyBBAT OMHW YUyH CHHXPOH KOMOEeHC y
) aro
TakAug sTUIANH. ; ® SERe

Ky#tunaruaap anugaancuu:
1) xusnupruu neusap sa CHHXPOH R®MIeHcaTop ypHatuaryura

Kdlap, WyHUHILeK, YPHATHATAHNAH KEeHHH KO i
HUAT KYBB g
s(puLueHTHHY, P KyBBaT ko

2) arap CUHXPOH KOMIEHCATOPAATH aKTHB
FH YHHHT DEAKTHB KYBBATHHHHI 59
TOPHHHT TYJa KYBBATHHH,

3) KysBataap yuGypuaru Kypuicuu,

Eanm. Cunxpon KOMIMeHcarop Ba G
; . KH3IHPruy ney,a 9
ra ganap: P P YpHATHArYH

KyBBaT Hcpodrapuumy-
HHW TalIKHJI 3TCa, KOMMenca-

P =P, + P, —350+30=2380 kBr;
Q =P, - tg o, = 350 - 0,748 — 262 kBAp (¢y, = 36°50°);
S=V P+ @ — v/ 38077 952 = 469 «BA;

OB =5 = i 2628 (v, =84°35');

ypuartuarannan cyur
P, =P 1 mu___.” 380 + 50 = 430 kBr;
COS ¢, nwn%n 0,93 (@, = 21°24').
Komnencaunsnanummn Kepax OyJran peakTus KyBparT
Qu="P,tg o, — P,tg ¢, = 380 - 0,69 — 430 - 0,392 = 93,6 kBAp,
Kowneucaroprarn KyBBaT HCpO(rapunaury
P=0,05-Q,=0,05.93,6— 4,68 «Br,
Komnencaropuunr tyaa KYBBATH

S,=V P+ Q,—VIBEF93,6°= 937 kBA.

o
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BOB. Y3rAPMAC TOK MAIIHMHAJIAPH

10.1- macana. Mycragua yAFOTHULIM T€HEPaTOp CanT HiuAarai-
| guemagapunary Kyuaauuimm Uy = E, =150 B. Slkopuuur aisanwum
uru 7= 1800 afiq/Mmun OyaAud, wuyaramaapHn Kecud yTaérram
IrHiT oxumn @ =2,5 B6 6ysca, mawwnnannur gonmuficu C, anug-
HCHH,
'10.2- macana. TypT KyTOJH reHepaTOPHHHT YYJAF4AMAAPHHH KECHO
Tran MarauT okumu ® =1-10"" B6., Skopuunr afinanum rea-
tu = 1500 aitn/mun. Yyaramaarn aKTusB CHMAAPHHHT COHM N =
1600, xydr napanses tapMokaapHHHT couH @ = 4. SIKOph uyaram-
HLa WHAYKTHBJAAHTAH 3JEKTD IOPHTYBYM KYY HUMATA TEHT?
10.3- macana Ysrapvac ToK reHepaTOPHHHHT SIKOPbL HyJAFAaMJa-
W kecub yraérran marnutT okumu @ = 0,02 B6, mawusasuir no-
Mithcn Cp = 10, Slkoprunr afnanum tesaurn 1000, 1500 sa 2000

ifMun GyJranaa AKopbL HyJAFaMAapHAa WMHAYKTHBJIAHTAH SJEKTP
ITYBYH KYUJapHUHT KaTTaAHKAapH aHHKJaHCHH,

- 10 4- macana Mycrakua yirorumian reneparopuunr (1.56- pacu)
XHIK MabAYMOTAAPK KyHuAAruua; Homunana Kyssaru P, = 16 kB,

DMuHAL Kyunanuwn (=230 B, skops HYAFAMHUHUHT Kapiiuau-

HOM
ry = 0,12 OM, yHFOTHW 3aHKUPUHUHT Kapuuauru r,— 18 Owm,
OTHI 3aHKUPUHUHP Kyudanuwn U, =110 B.
Mexannk pa maruuT HCPO(rapuNNKIAPH TeHepaTop
IBATHHUHT 4,59 WHH TAWKHA 3TAIH.
Kyfinparuaap anugaancun:

1) reneparopuunr I0Ku (£);

2) reHepaTOpPHHHT HArPY3KACH HOMHHAJ
i Qofinamn nm KospduunenTn — 7.
Eunm. 1. Teneparopuunr 0K u

E=U+1,:r;

N yeragKua yHFOTHINAM reseparopna:

ly=1.

Fenepatophuur HoMHHA TOKH

/ 3 16 - 103
230

—

HOMHHAJN

Kuitmarra Tewr OyaraH-

— =

1HOM 7] =69,57 A,

HOM

1.66- pacwm,
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|
;
il

y Xoana
E=230+ 69,57 - 0,12 = 238,35 B.

2. Homuuan pexumaa reseparopuuur ®UK u
“um:u:

Frion -+ .Mm\

Oy mvpm”MblqmmmcmqonhmE KyBBar mnvo&;uéa:_gmv:::mﬂ
AHFHHHCH:

Q._..“

NP=P 4P 4P

\l sMex

+P

mary*

AHa Wy naiiTaa yiFOIMW 3aHKUPUAALH KYBBAT MCpPOGrapuHANTH

p. 2 Y50 0 5 psinme
i = T = 0,672 kBr.
SIKOpL uyJFaMHAArH KyBBAT MCPO(rapuu/IHTy:
P,=12, . -r,—69,572 0,12 =58 Br=0,58 Br.

Ilapr 6yfinua: -

Pyext Pyary = 0,045, = 0,045 - 16 - 10° = 720 Br =0,72 kBr.
Hewmaxk,

n = Piiow 16
Puow+ By + P+ P & . = 0,89.
wow T Fy + Pot Puox+ Fypew 194 0,672 + 0,581 + 0,72
10.5- macana. Mycrakun yiirotnwan  resepatop (1. 56- pacw)

CaAT HULIATAHAA YHUHT yuaapuiarn kyunaunm U, =248 B. Slkop-

HURT anlanuw rtesaurn 2= 1000 ain/Muu, AKOPL 3aHKHPHHHHT Kap-

wmaurn ry = 0,19 Om. Harpyska yaarannaw cyur amnepmerp /=

=353 A toknu. BoabT™MeTp U =220 B kyunanumuu xypcatan. Har-

PYy3Ka yJaHranaad KeHuHrH AKOPHWUHT alifaduil Te3JHTH aHHKJI4H-

ciuit. MarHuT OKMMAAPHHUHT y3rapuiuura 9BTHOOP GePUAMACHH.
Eunw. Teneparop caar umaaraszaru dIOK

E,=U,= 248 B,
Harpyska Gunan wwaaranzarn 310K
E= U+ [,r, =220 +53-0,19=230 B.

AMMO caar wwsarauga:
Ey=c-ny,: o,

Harpyska Guaan wwaaranga sca:

. E=c¢c.-n-o,
YyHKH wapt 6yfinua:
@ =~ const,
By Baktaa:
L _ 1o
E na'

72

\ ~
S ‘
H ?w.ﬂ /1\. y
-l
T
%
= | .
B7- pacm
fan
n=n,- £ 1000k 22 =09y afin/mun,
Eo 248

10.6- macana. Mycragun yiiForuwan renepatopra U; =110 B
auuinga /,= 160 A Tok KabyJ KuJaaauran HCTebMOAYH GHPHK=
puaran. [enepatop sKopuHUHr Tesnury n, = 1560 aiin/muu, AKOPb
sKHpUHHHT Kapumaury r, = 0,08 Owm. ¥3arapmac narpyskaia sikop-
C ailjaduil Te3AUruHy Y3rapTupcak, TOKHUHT KaTTalurd KaHmaai
apanu? Macana Te3JMKHHHT MKKH KWHAMAaTH YyuyH EHHJCHH Ba
14 MArHMT OKMMH Yyarapmac net xucobaancun:
1. n,=2100 aita/mun (12, > f,);
2. n,= 1000 ada/muu (n; < n,).
- 10.7- macana. [Tapansen y#roTHW.AN y3rapMmac TOK TeHEpaTopu-
r guomanapuparn kyuaamdm U, =220 B (1.57- pacm). Yiro-
gatkupuHHnT Kapwuaury ry = 20 OM, reneparopHMHr HArpys-
Tokn [ =250 A Gyaca, yHUHT YHAFOTHII BA SKOPb 3aHIKHPJIAPH=
H TOKAAP HUMara TeHr?
10.8- macana. [lapaanen yAFOTHILAM FEHEPATOPHHUT NACOOPTHIA
ylinarn Texuuk Mawvaymoraap Gop (1.57-pacm): yiroTuil sau-
puaarid ToK /y =4 A, yiiFoTHID uyJFAMKHAHT Kapuinaurd 15 Om;
aaiy peoctatnuunr gapmuauru 40 Om. Tleneparop KuCManapu-
[ Ky AaHAI AHHKAAHCHH.
10.9- macana. [lapaanen yHPOTHIUAW rEHEPATOPHHHT HOMHHAJ
gamnmn U, =230 B, narpyska toxn /=160 A (1.57- pacm).
OPb UYAFAMHHHHT KapLUIHanTu ro=0,11 Owm, y#AFOTHII 3aHIKUPH-
Wi Kapumauru r, — 72 OM. Slkope uyaravmunaru s. 10. K. £ Ba
3k [y, wynunraex, remepatop Gepaérran Kyssar P, xamia AKOpb
WiKkHpiaarn ucpodrapunaii Py, aHuKAaHCHH.
Macaaauuur euynauiun. YAFOTHIL 3aupriary TOK:
p=2 =20 30 A
ry 72
._Bﬁr mm_._vxxﬂxh_.:_.._\_ TOK?

l,= 1+ [, =160 + 3,2 = 163,2 A,

Slkope 9. 10. K M
E=U+l,-r,=2304+163,2-0.11 =248 B.
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- e @ ¥
Gonhm.ﬂ_ KyBBaT:

Py=U:1=230-160—=36800 Br — 36.8 «Br.
Alkopb 3auskupunarn KyBBAT Mcpohrapuniury:
Py=1ly-r,=1632°.0,11 = 2930 Br— 2,93 Br.

10.10- macana. Tlapasaen yirotHwan  reweparopuunr  (1.57-
PacM) HOMHHAJ KyyJaHuim U, =230 B, nomunan gyssaru P —

nom

=70 kB7. Vitroruu samsxupuaar KyBBar wucpodrapunaurn Py =
= 1300 Br, saxops SAHMHPHAATH KyBBAT HCPO(rapuuanru P—
= 2800 Br.

Kyfiunarunap auugnancuu:

1) Yiiroruw SAHAHPHHUHT TOKH [y BA Kapuiwanru Ty,

2] AKODPb BAHKHUPHHUHT TOKH /y Ba gapwwaura r,,

3) akops uyaramumaru 3. 10, K. E..

10.11- macana. [Mapaines YIFOTHIIIM renepaTopHunr HATPY3Ka
TokH /=96 A, yilrorTHw TokwH li=4 A GyJaranna, Kucmanapuiarm
Kyynanuin U, =120 B. Teneparopuunr yMWymuit Kyseatu, yiirorum
B4 SIKOPb 3AHMKUPAADHHURT KADWHANTH AHUKASHCHH,

10.12-macana. Hiin KyTOau napajnes yiroTHULIN refeparop-
HIHT AKOPb 4y/JFAMAAPHHI KECHO YTa&Tran Mardur okumu @ = 0,03
B6. Yyaram akrtus CHMIApH  COHMHUHT WY(T napannen TApPMOKAap
cortra nuebatn Nja = 300. fkopuunr afinanuur Tesaury n = 2000
aita/mun. Arap sKOps SanxupHHHNT Kapuwuanrd r;=0,2 Owm, nar-
Pyska Toku 56 A, yitFoTuin TokM 9ca ly=4 A 6¥ica, reseparop
KHCMaJapuaary Ky4/auum Ba 3/eKTpoMarHuT (TopMO310BYK | MOMEHT
HUMara Tenr 6yaanu?

Eunw. Teneparopunir SNEKTP IOPHTYBUH Kyuu

- 0,03 =300 B,

E_N p-n . — 300 . L2000
a G0 60
Oy epaa p — xydr Kyr6aap conn TIenepartop nkicu KYTOH GVaranu
yuayn p = 1.
leneparop xucmanapunarn Kywrawmin U, =E — [ . r,. 6y epaa
li=1-41,=56+4=60 A, Yy Xoana U, =300— 60 - 0,2 = 258 B.
Mawwnanuur saekrpomaraur (TopmO3s0BUH) MOMeHTH

HR.N.G.;NQ,,.G.?.
a Zr
Oy epua C,= Ww . mha = woo» : .W Vi 47,8, y xoana M=47 8. 0.03x¢

X 60=86 H - wm.

10.13- macaua. Apanaw yiiroruwan TEHEPATOPHHHT HOMHHAN KYB-
Barn P, =15 kBr, HOMHHAA KyunaHumu U =230 B, sikops uya-
Famunnur kapuwuaurn r, = 0,13 Om, napaasea YRFOTHLI  3aHKHpH-
HUHT Kapuwuaurn ry =76 Oum, kerma-ker YHFOTHW  yyJAFaMHHHHT
KaplWHanru ry iy = 0,056 Om (1.58- pacm).

R%n:hquamn AHUKJAHCHH:

1) akopaa unaycunsaaucan OK Jdbs
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1.58- pacwm.

2| napaagen yAFOTHII 3aHXupuaarn ToK /y,
3) kerma-ker yitFotuw uysramunarun tok [, .,
4) reneparopuunr UK u 7.
10.14-macana. Apanaur yHFOTHIIAW ¥3rapMac TOK TeHepaTop
icopununr IOKn £, =245 B (1.58- pacM|. Arap skopb uy/ramu-
T KAPLIHINEH rqe=0,12 Om, kerma-ker yHFOTHLI YyJAFAMUHUHT
Kapwuaarn r o = 0,025 Owm, yhArFoTHLI TOKU ﬁ_"w.m A Ba narpys-
Ka 1oku /=77,5 A Gyuca, renepaTop yuaapunard xyunanuw U pa
HIKJIAHCHH,
lnapaanen HFOTHIN 3alKHPHHHHT _nmUEEbm—‘E .14 aH
b_e._m. _m_\mnm.__m. [Mapaaasen yiiroTuwau ysrapmac TOK JIBHraTeJi-
HHHT HOMUHAA KYBBATH Puoy=11 kBT, HOMMHAN KyusaHuii 3ca
wow — 220 B ra  teur (1.59-pacm). VilForhw 3aHsmcHpHHHHT Kap-
AT ry =733 Owm. fIKOpb uyJFAMHHHHE KApLIHWAHTH QHo.meu_s_
pUraTeqHHHr ainandin resaanru 2=1500 aia/mun Ba MK n=84%.
Kyiinnaruaap anukaancuu: i
.__.wbmx_.m,_.m.___:: GeBocHTa (IOPrH3HIL PEOCTATHCH3)| TapMOKKA yJaa
AHAArH IOPrU3NLTL TOKH. s
i N K Ji=
2. [0Oprusnw rokunn 2/, - ra Kanap uekaam yuyHw Kepa ¥
Wi Tar
LAH I0PrU3HII PEOCTATHHHHT KAaPUIHAHLH Tqp
3. Homuuan aitnantupysuu moment M, HUHT MHUKLOPH. .
4. Maruaur ogumu @ =const Gyaranna wprusuw mMomenru M,
AHC MUKLOPH.

1,59- pacm.
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: " " . .

=
Q%Ehﬁmm oM T .._l ‘.ﬁnﬁun ¥
N o Q-_uv_lmq
o ,.1_.—
[Oprusum BaKTHAarH alIAHWII TE3ANTH:
n=0 sa teckapu JIOK E, =0,

y XoJzaa
U 220
»._ — oM P ekl
__ . % 1100 A.
2. IOprusum peocTaTHHUHT KAPUIMAMIHHN @HHKAAUI
=1
Oynnan iy
a=1—1,
Homuuan pexumaa: Y
P, P, 1. 108
»«_ — 1 i 2nom — mQ =
o Uyon M+ Unon 0,84 . 220 b

1 AraTeJHHHT TAPMOKIAH HCTEBMOJ KHJIAE
VilForum Toku P (MIIAETraH KyBBATH,

i _ Uion 220

¥. HOM — B

Iy 73,3 =34,

Y X0/1a AKOpN4aru TOK
.».n. Hom = ~~=_”._= = Iy non— mm.w:m —3= .m@.m A.

Arap akopb uyaramu 6
WJaH KETMa-KeT [0prusuiil 1
ca, y X044a SAKOPAArH TOK: P peocrat# yJaad

VAN
. 10p -
Gynnan Tat Tiop
Ton= Q.Ikn‘ wop* 'y
g 1. op

wapr 6§iuua /y, oo =2/, oy, AeMaK,
U — 2y, ol _ 20—2:565- 0,2

T = 2565 Lo Om.
3. Homuuan ARNAHTHPYBYH MOMEHTHH AHMKJAIL:
M,y = 9550. Luow _ g550. 1L _ 7
"o L 1500 70,06 H.m.

4. IOprusyBu4H MOMEHTHH
wapr 6§huua anugaam Mawvaymkn, M, =c®/, ..

¢ = const
76 4

yarann yuyH

leMai,

— M, - Zrmv _ 140,12 H.m.

.\_—. HOM

kNS.E = b\__:c: ¥ 2
Mm_. HOM
10.16-macana. TMapanjes yiroTHW AN ABHIATJHUHT KHCMajapH-
§ Gepuaray kyuaanum U =220 B. Vilroruul My FAMUHMHT Kaplliu-
u ry =40 Om. Yitrornu Toku /y = 2,5 A nan OpTMACJAHTH YYYH
raail peocTaTHHMHT Kapmuauru peva Om ra Tenr Oy aniuy KepaK?
10.17- macana. [lapanjen YHFOTHIIJK TeHEPATOPHUHT HOMHHAA
nanuin Uy = 120 B, AKOPHHMHT HOMMHAJ aiJaHHUT TE3AHTH
won = 1000 aits/MaH, HOMHHAN  TOKH 1y wow="080 A Ba sKOpL 3aH=
punnur gapwuanra r,=>0,15 Om. Teneparopiaan Asuratesh Tap-
a (ofigasanuarania AKOPs UyAFAMJIADHAA HHAYKTHBAAHTAH TEC-
W BMEKTP IOPUTYBUH KYYHWHI KAaTTaAUTH Ba HKOPHHHHT aiina-
1 Te3jurd aHuK/JaHCHH, Mamnuanupr MarHuT OKWMH  HKKdJ/Jla
UM/Ia XaM y3rapmac XucobJsaHanu.
10.18- macana. Homunan gyssati Py =16 «Br Ba nomunan
waannin Uy, =230 B Gyaras napajanes yHFOTHLIIH reHEpaTop
BHraTeb pexuMuia Huaamokaa. HoMuHan aiiauull TESNUIH o=
= 145) aiin/muH, SKOPb 4YJFAMHHUHE KAPLIH/ANHTH ry=>0,18 Om, yii-
OTHII BAHNKHPHHUAT Kapunaury ry =382 Owm. Jlpuraren sKOpHAard
renepatop AKOPHAArd TOKKA Tewr OGyaranna, ABUraTefh yuid-
arn kyunaunm (=220 B ra Tenr. Mayna AKOPHHHUHT KaHjlal
MKNa aflIaguily Ba 3MEKTPOMATHHT KYBBATH AHUKAAHCHH. Mauiu-
HUHT MACHHT OKHMH y3rapmac neb KabyJi KHJAWHTAH. :
Eumn. 1. Teneparop AKOPHHUHT TOKHHH AHHUKAAAMHS:

Pyosr. 4 Unow _ 16.108 | 230 72.4 A.
Uson Ty

230 82
JlpuraTesnunr TApMOKaH Kabys Kuaa€Tran TOKH:

Upyy 220
L=l il =l ot .1“. =724 e 75,1 A.
Teuepatop skopu uyaramunaru IOK:
E=U, -+, .- r,=230+724: 0,18 =243 B,

Lo v d = vom-+. \_w. =

Ilpurareas sakopn uyaramunars JIOK
E =U,—I, - r,—220—724-0,18=207 B.
[llapt Gyiiuua d=consl Gyaranu yuyn
Ejy=c-np - @ Epy=20" - @,
Y jLan
Ry =1ty » 220 1450 22— 1235 aia/wun.
Ly 243
17y




Manuuannur saexrpomaruur Kyssary:
Pow—En 1, 4o =207 - 72,4 = 15 «Br.

10.19-macana. [Mapanaen yitrotnwan asuratenmy TAPMOK Ky~
aawuin U, =220 B ra yaawpan apsad SIKOPL  3dHKHPHra KeTma-
KeT gapwuanru 2 Om ra Teur O§/ran 10prusHil peocratH yaamin.
Heuraresanunr oprusum Toxku [, = 100 A 6ya16, HOMHHAAKAAH.. 1,5
MapTa OpTHK. SIKOPbL WyJFAMHHUHT KapLuwaHTH, IOPTH3HIL  peocTaTi
6yamaranna sikopn 3AHKUPHIAH YTHILH MYMKHH Gyarau TOK, 1Iy-
HUHTACK, HOMHHAN peXuMAA AKOPbL YyJaramuia XOCHJ - Oyanur:y
TECKADH  3MEKTD I0PHTYBYM KYUHMHT KaTTAJHDH aHUKAAHCHH,

Eunwt. Oprusum nafivunarn AKODL 3AHMHPHHUHT KAPIIHANTH

Ur 220

ﬁo“....SqTﬁ.."ﬂ“Q“M,w Owm.
0

SIkops MyaFAMHHMAT KAPUMAUTH
[y ="Fy— Ffo=22—2=0,2 Owm.
lOprusnw peocravu yaanvaranza sicodn BAKUPNIAR ¥ Taauran
ToV !
i m | m — 1100 A,

JBUraTeHHHT HOMUHAT TOKH

100 ~
\5. oM _|w. =~ 66,7 A.

Hlemak, oprusum peocrarn yaanmaranaa AKOPb 3aMXKUPHAAH YTaAN-
Ns. Makc ——OD -
T BT 16,5 mapra karra 6y.aa-
au. Homunan pexumaa skopb uyaramuaa HHAYKTHBIAHAJAUTEAH Tec-
KapH 3/€KTP IOPUTYBYH Kyu

E,=U=1 0" Ty=220 —66,7 - 0,2=206,5 B.

10.20- macana. Kerma KeT yiirotnwuau apurarens KYUJdaHuin
110 B 6yaran rtapmokaan wumaafiau (1.60- pacm). Jlsuraresanuur
HOMUHAN KyBBaTH P, = 3,7 kBT, noMunan ailnanni tesnuru o=
= 1120 aiia/mun. Slkops uyJFaMuHUET, Kapumuanru ry= 0,1 Om. Vii-
FOTHUI YYJAFAMHUHHHI KAPWHJHTH ry = 0,05 Om, [lguratentunr OUIK
n=8019%.

Kyitunaruaap aunkaauncuy:

1) nomunax adnautupys-
YH MOMEHT—M, ..,

2) JBHraTeJHHHT MauGa-
0aH HCTEBMOM KHAAETTaH Kyb-
BaTu— P,

3) JBUTATENHUHT HOMHHAN
TOKH— HOMY

4) axopmarm  Teckapy
1 60- pacm SOK—F,,
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FdH TOK HOMHWHAaJ/ TOKIaH

OPrusull TOKHHH 2/, ra Kanap 4ek/aail yuyH kepak Gyaran
3HIL PEOCTATHHHHT KaPUWIWINIHM — Fygp. o, )
e.m_.%mnmh_m. Mapaanen yHrOTHUIAN §3rapmac TOK NBHraTe/n
I AKOPb 3aHKHPH OMJIAH KeTMa-KET yu NOFOHA/MM peocrar yaau-
(1.59-pacm). Tapmox xyunauuwm - U, =220 B. flkope ToKH
=50 A, Slkopn uyaramunuur gapwuaury ry = 0,1 Owm. Skopunnr

MUHAA afiAaHNUIL TeSAUrH M,,=1400 aia/mun. Arap peocrat Oup

otacuiunr Kaplupanru ro, =3r, 6yaca, Xap 6up noroua Kapiuu-
Bl KHPHTHATAHAATH AKOPb TE3JUMH AHHKJIAHCHH,

11-B OB, JEKTPOHHUKA ACOCIIAPH
I1.1- macana. Kapwuanuruy r,=60 Om Gyaran wnarpyska OuTTa
AABPJAN TYFpUAArHu Ba TpaucdOpMarop OpKaaH CHHYCOMLaA
pysuan kyuaawuuira yaaurad (1.61-pacm). Arap U, =120 B
, TYFpHAHran TOKUMHr ypraua guilvard xucoGnaancuu (Ben-
AHE MUKH KAPUIWANCKY BA TpaHCOpMaTOp wuyJFaMIapi gKapiiu-
Hecobra oMHIMAacHH). )
__".aw_E. Toxuunur ypraua KufimaTuun Kyhunarw gopmyna €paavu-
HHHKNAAMHE:
Uy
»._ uk = —
¥p d ry
! y . y a gufimaru, Tpanc-
epna U,—1yFpuaanrad KyuyJaHulIHUET YpTay -
%mSﬁ wxﬁ_bmz;: YyJAFAMHMIAATH KyuylddaHuIl CHHYycOMAan Gyira
ayu u,= U, -sinwt, 6y epaa (,,=0). . ,
Tyaa nasp yuyw TYFpUIaHram KyuJaHHUIHUHT ypraua KHHMATH
lwnarn dopmyaa épramMuaa asuKaaHanu:

Q == % Qw = Dn*me-

T 2m

U=ty =

/ an 0.45 - _morl.l O.w A,

= ==

ip |...=| 60

11.2- macana. Kapumanru 60 OM Gy/aran Harpyska MKKATa 51pAM
Bpau TYFpUJaaruura ypra Hykraam Tpaucopmarop opkaiu CHHY=




~<

U

20

&
2a

1 62- pacm

conaan ysrapyBuaH kyunawuuwra yxaauran (1.62-pacm). Arap u, =
=120}/ Zsinwt 6y.ica, TYFPHAGHraH TOKHHKD ¥praua Kuimaty, Tpan-
(opmarop uysramaapunuHr pa TPAHCHOPMATOPHUHT XUCOOHI KyBBaT-
Jiapu anugaancui. Tox Ba Kywrawuniaapuusr yarapuin auarpasmie
JApH YH3HJACHH A‘Gm_._neowzm::m KoxppuHenTH Rip = Y
OJNHHCHH),

Eunm. Cxemana Z, Ba /1, BEHTHANAPHHHT HIUAALL KeTMa-KeT. -

“ THHW Ouanw yuyw 1-62-pacm, 6 na susuaran Toxk Ba KYyUaanill-
JI@PHUHT y3rapuul AHarpamManapuian (poigasanuuimmMma MYMEKHH, [y

epaa U, Ba U, xyunanuwaapu 6up-Gupura nucéaran Teckapu -

| sana ysrapanu. Illyunnr yuyw aaBpuunr Gupudan sipvuna /I, sei-

THAN TOK yTKasanurau Gy/ca, MKKMHUM SPMHAA 3Ca, BEHTIIDL iy
_ TOK yTKAa3alu.
By cxemaparu TyFpusauran xyunanuiipunr ypraua guiimaty Gur-
..mw APHM - naspadrura uucbaraw (1.61-pacm, 6) wukkn mapra kv,
emaK,

_ 2 2.120-V'2  240.¢2
| U= QE_H £l U, = B 1 P B.
| Toxkuunr ypraua guiimaru %
(] 240 - 0,45
.= ==4 S0 _ AqQK .
W 60 S

Bentuanapnau yraérran toksa
ApuM daspna /, ra Tedr Gyaamu.

| Hewax, JE__,“ Ingp=1a=18A.

PHHHT ypTaya KuiiMariapu sca xap

Mikkuaamun ayaramaarn Tok Benrtuaaan yTaérran TOKKa Tenr-

aup. Wyunur yuyu:

T 1 :

law=—+l;=1,57-1,8=2,82 A &xn ly— 2m =282 _ 9 o
i Vz vz

Bupnavuu uyaramaarn tox:
a..c..n .

L B i Ay o LW LE 280 o

kyp Y2 Kap l«p 2 Vo

80

ﬁ_“.mm. pacm,

TpauchopmaTtop uyaramaapHHuur XHcoOuil Kysparaapu:
S,=1, U, =2.120=240 BA;
Sa=15Uy=1,- Uy =1;- Uyg=2- 120=240 BA,
[Tpasicchopmaropiunr Kysar HOGYArapuHAHTH xucodra ojupmMara).
11.3- macana. Appajru mMacazaparn Gepuaranjap acocuaa Oup
AW KYNPUKCUMOH TYFpuaaruy cxemacuparu (1.63-pacm, a) Tyr-
Jairai TOKHHHE VpTaua KufiMatd Ba TPanCHOPMATOPHHHI XHCOGHT
Bati aHukJaHcud. Tok Ba KyuaaHuiLAapHuur y3rapuil guarpam-
fapu YH3HACHH, A
Bepuaran cxema S/EMCHTIApUAArH TOK Ba KyuaaHHWAapHUHr ¥3-
Ipui nnarpavmvanapun  1.63-pacm, 0 na kypcardarat.
~ MacajaHWHT eYHJHLLN: )
By cxevagaru TyFpuaanran TOK Ba KyuJdHHUIMADHMHT ypTaua
ifimatsiapn 1.62-pacmaaru cxema Gujan OHP XHa Gyaanu:
20120172 240 V'Z o

s

1,8 A.

2
U=Ugy= = Upp= ==

_ Uy 240-0,45

60
Bentuanapnan yraérran TOKJAAPHHHT ypraya KuAMaTH:

l4.90= Lngp = 0,6/,=0,5-1,8 = 0.9 A.
Hikunamun gy JramMiaaris Tok:
|y T
gt 3 % L8 =20A,
=05 =33’
MpaaMun uyJFaMaaru TOK:
L=1,11—— . [ =1,11.18=2A,

Kap

By cxemaza GupaaMuu Bd HKKHAAMUYH 4YAFAMAAPHHHUHT XHCOOHM
(yBBaT/IADH TEHTAHP:
: S, =S8, =1U,=2-120=240 B- A.
81
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TpancopmMaTOpHUHT XHCOGHA KyBBAaTH:
fw‘._._v.l‘ll.w-— ﬂ.mau i MAD m.p.

Kynpuk cxema Guaan ypra nyxramm Tpancopmarop Kyananuaa-
AAran CXEeMaHW COJMWITHPCAK, WIYHH AHUKAAIW MYMKHHKH *BHpHATK
X0J11a TpaHchOpMATOPHUHT KHCOOHA KyseaTd Kam Ba mwrnm: TALl-
KapH KYNpHk Cxemana Tpanchopmarop KyJuianuimaca xam Gyaaau
Arap xap Gup esaka Gurranan BeHTHAAAN nGopar O6y.uca _&E?_:m
CXEMana BEHTHJJIAP COHM MKKH Mapra kyn 6yaanu mwmhm:_ Ky pHHA-
AUKH, KYTIPHK CXEMaHW KyJanaw kyaaigup.

11.4- macana. Mkkura sa GurrTa APHM JAaBPJAH TYFpHJALl CXeéMa-
CH YUyH KYHYJAAHHITHUHT NYJAbCauna kOIpOHUNENTH AHHKIAHCHH,

Euum, .%wqmn%w:m: Kyuaanuw sddexTs KuiimMaTusu MyJaLCalms-
JAHYBUH TYFPHJAHTAH KyuJaHHW §pTaua guiimarura Oyaran HucOaT
nyabcanusaanum kospuunentn ne6 arasam. .

Tyrpunanras Kyusanumnuar sphexrun KHiAMATH:

U=V U3+ +Ui w08

n?
Oy epaa U+ U3 +...+ U2 = Ut — nyascaunsnanysus  gyynanuim
a(herTnB KHAMATHHAHT KBAAPATH EKN Q__H_\le Uz,

Mkkura apum  paspan 1y ;
1 TYFPHJIAruu CXeMacH YYyH KyuqJaHuL
I hexTHB KUAMATHHUHT KBaApATH: i 4

1 2
U? — A C.a__ .w"- m_ﬂ-.
V2 :
.ﬁwm‘ﬁth:ﬂm: KydJianuin w.ﬁq.m:m K:H..._Zm._,:::_:. KBajiparu:-
2.U,\* 4.U;
2
Qa“AL IR m

ki1 qnp_

[Tyascannsinanysun KYUJaHUIIHHHE 3(ipekTHB KuiimaTH:

WL _ ay/ TS,
2 = T
[yxscaunanannmw kosdpuunentu:

= Q: Qa.«\ﬂ s —
Ky= 2 = s VAT 4 g
n -\I.um.Qsm_x.u

2

éun K, =489

Burra sipum nam e
P/M TYFPHAATHY CXeMACH YUyH Kyuaanum sdek-
TUB KHAMATHIHHT KBaapaTu: FHYRHY P

U ”Ama u"mwn.
2 4

82

Tyrpuaanran Kyusanuis ypraua KuAMATHHIHE KBAApaATH:

Ui— ﬁ U] ==

[lysncauusananysuy Kyuaanuwnnar spgexTs KHiMaTi:

Upn Qw_ @ e
U= T=a=%V"-%

yabcaluaaanmu KO3PDULHEHTH:
Uy Upt 7?—4 V=

Ky = e e ot VR R oy

B
Uy on Un 2

i, = 1219%.

Butta apuM  aspaM Ccxemana myJbcalusganuil  Kos(huuHenTn
KWra ApHM AaBpad cXemajarura nucoarad 2,5 mapra kaTTanup.
11.5-macana. Yu asaan TpaucHopMaTOPHHHT HKKHAAMUYH UYJIFa-
Wi TYFpusaruy cxemacuia uuaathul Mmysokaisanmoxaa. (1.64-
w). Homuuan mugnopaapn: S,ou=1,8 KBA; U},,,=380 B; Uson=
220 B, 400 = 2.8 A, lyou=47 A. Uyaramaapuu yisam cxemacs
TapMmokuuur aunns Kywaawuumn U, =380 B. Benruanapaara

KApu KyunlaunliHier MaKCuMaa KuiiMath Ba Gepuaras Tyrpusaa-
Aai OMMHHIIN MyMKHH OyJaran SyFpusaHrad kKyuJjanuin Ba TOK
HKAaHCcHH. BeHTHANSPHHHT MUKW KapUIMAHKAZPH Xucobra oOJHHMA-

Eunm, Tyrpusadran KyuJaHWWHAHT YPTaua KuilMarw:

220
U= 1,17 - Uy =117 - — = 149 B.
d m-u. Qu_v —\ G — @
Bepuaran cxemaznaru TPAHCHOPMATOPHHHT XHCOOHT KyBBATH:
Sy =134 P, A 8 L
Tyrpuaauray TOKHHHT KyBBaTH:
py=23m = B0 _ 1340 By w
47138 134 s 7
Harpyska Towi:
7 -
e L e 5

=
&
N

Beurtuanapaarn  Teckapu - KyuaaHuul-
e Makcuman kuiivarn U = 2,09 X

,—2,09 149 =312 B.
11.6-macana, Yu saexrpoasn 6HISI

T. Ted.

Muanuur anoi kyuaawumu 100 B sa v¥p
wiganuin | B oyarasuna, adold TOKH
MUJAJMAMIIEDHH TalIKHA 3Tadn. Auon
ganpuwnin 150 BOAbTraua owMpcak, | 64- pacm,
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dHOA TOKH 14 Muanmamneprasa opraan. CyHrpa auof kyuwaanmie
HH y3raprupmacnau, Typuaru MAHDHA  Kyuaanuwnm -2  BogsTrag
OLIUPraHuMHU3aa aHoA TOKHHUHI aBBAJIH MHKLOPH, 7,5 muaamam
nepra Teur 6yan6 koaagu. Jlamnauunr napamerpaapu: S, p sa N

AHHKJAHCHH

Macanauunr eunanmu: Anon KyHJaHuily - yarapmac GyJ/ranif
(U,=const) anon tokuuuur TYp Kyunanuiiura Kapab kawunail yards
PHLIHHK KYPCATYBUH KATTAIUK TYp XAPAKTEPUCTHKACHHUHT THICHA I

Aeb aranaau Ba S xapdu Guaan Oearnnanamm;

g0
AUy

XapakTepuCTHKAHUHT KYpHaaéTran KHCMHHH  YH3HKJAH necak,

O Af, foa— 1y 14-75 = 6,5 MA/B

AUr  Up— Uy —1—=(—9)

Anon Toxu yarapwmail Typranaa (/,=consl) anon KYUJanum -
HHHP TYD Kyunanuiiura wucbaran V3rapuiim, cratig KydanTupuii

KOs punredtn ne6 aranaam pa 1 mxamﬂama_._zmzmh:.

0 ol
{,=const 6yaranna h.HI.AFPV
. y A U,
KN
AU, Up— Uy, 150 — 100
= — = =— = 50
i AU, Usp— Uy —2-(=1)

Typ xyuwnanumu yarapmait typranna (Uy = const) anon Tokura Ka-
Pab aHoA KyyAaHMUIMHUHT Kaupafi Yarapuuuuu  kypearysun Karra-

MK NAMTAHHHT HYKH KapuW WINTHHE OeArHAal 1y:

_ [foU,
Ry ?L
AUy _ U= Upy 150 — 100
TR (14—7,5). 10=3
Ew. Yuana :mnm_smﬁu.:mﬂ wwmco E%n:nmﬂxﬁm. QCﬂbm_._ﬂmz"
p=R; - S=77- 6,5 = 50.

11.7-macana. 1.65- pacm, a aa Kypcatuaran ypra muygrara sra
6yarau tpancopmarTopan ukkuTa APHM LABPJIH TYFPUAALHY HATpY3-
KacuaaH yraéTran TOKHHHT yprausa guiimard TOnuacHH. By epna
U,=120}"2 sinwt; r, — 60 Owm; Gomkapum Gypuarn o= 60°% BC—
Gowkapui cucremacy; Us—6owkapu KYYaauuinu,

Macananuur eunanmy:

Tok Ba Kyunannwaapuuur yarapuw nuarpammanapu 1.65- pacw,
0 na kypcatnaranaex 6yaaau

Bepuaran cxema yuyn KYHAAHHILHHHE §pTava KuidMatd Kyitpia-
FHra TeHrmup:

= 7700 OM=7,7 xOwm.

(1 - cosa)
Ug=Uy, = U, 20 (%)

Oy epna Uy, xyunauumuunr makcnumadn Kufimatu
84

7& 7 Y

Wi

.

é@x wt

- [ i

_L‘.
——)

=1

Il

===

1
ﬁ _+Mv
(1 4 cos60%) =108 5 =81 B
2

U,—108 -

__._Q_Ex: r ypraya KufiMaT:

ot S _ 135 A,
d o 60

ypuHamn
opunaru (*) qopmynanan Kypu
._Hm.m__:.nu a Gypuaruuu yaraptupulb T
THIKALA TOKHUNT §praya Kuiimatiapul
| BKAaH B.AnAb.EoJ. y
11.8- macana. [lnamerpn
b SAEMEHTAN OUTTA pUM  ABBPJAH

kn, GomKapuur CHCTEMa-
YEpUAAHTaH  KYUAaHHIINHH
1M Y3rapTHPHLIHMU3 MY M-

0 MM au cenen wapibanapinau :mo?ﬁ
TYPPUAATHY  HATPY 3K
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P~

; . Oy epaa: ro=r, +r,
e — T «.. 1, 6yTyH 3ai
HKHP KapLUHAHKAAP U]

U y

(o)

~
-——;r
ﬂ'j:l

-

) HUFHHONCHTE TeHT 3Kp)l
—n LI |7 Banent xapmmank 0y
JUG, yHH MaHOara yge
FaHia 3aHKHpLaH aBsal.
— FHIEK KnAMartaarn Top
YTHUWHHH TabMUHJAA |

Kapwunaukaapu

|
[

rod

2.2- pacwm.

HHHT  (2.2- pacwm)

fd XOC XyCyCHATH—YHWHT InaxoGuanapuaaru KYUNGHHIIHUHT 0K M()
OHp XHA GYAHIIMAKD, ABHH

Q”b...."x.._.ﬂm” I.M_aﬂ.

*e s — n

HKKkM KyTOAM axcparruu, r;— Taumg mmzﬁxuw“_m”wqmwmﬁ%%ﬁm”
h y JartHaaurat —

TEKHC Y3rapTUpHll YUyH Hud _ Ien
ﬁn.m V, mw #M BOJILTMETPJAAPHH ¥3aPO _Aqummmm”_. wa_mMmzﬁmﬂw.
uumn U, ra, abHu NQTEHUHOMETp 7y HUHL [ Bd & K
PHKTHPHAALH. ) ) =
m_wqgmm,gmv:x:a y3apo yJaHrad ypra HyKTacH M..___M_HHMN % :
wur nactaru J ra ynab, RACTAKHWHT anmez mx:;sozmqu p_mn-

w1 guannr. Llor
— [J, 9KaHJAUTHTA HIIOHY XOCH/ i e
HHE .aqféx X0aTNapH YuyH, E<=E__,bmwwm_:cz:xm:Hmwo_m_wﬁ“mmwﬂm
. y njlapHu . 2.
yuyH xam 5—6 wMapra yJaua Pt
v._.u_aoqmﬁpxozmau Iy HHHr Man0a xwaamE__ExQQﬁ_.;M:ﬁuxm:e%mﬂm:
Basnai MabJAyM GYJaran KyuJaHHil N.Shmmx:._w::ﬂ p .
y moH4 X0c¢ :
(0aTna Gyan6 Gepa oJMIINTE H i )

Byunait sanxupuunr xap o6up Kapgnauriaan anoxuna /, 3

.. i
TOK OKHO YTHO, BamNHpPHUHT MaHGanan HCTEBMOS  KHJaaérran
:A:_ux_.oﬁ:xm_.o:?:_._x xo:w::amammomz

TOIN
C SAHMCHP  Wwaxo6yanapis
nan yTa&TraH TOKAAPHHHP HHFWHANCHTA TeHF, b
=h+h+ ... +1,

2KH

—

Tn rs

Herewmonunaapuy JHeprua  Maubaura apasam cxema 6

y/arawlia kerMa-Ker Ba napajJjen yaauiaa
AHTH OYaMIIK MyMKHH (2.3- pacm).

3anxupHurr aiipum yHacTkasapuaari ToK Ba KyuJaHuaap Kupx«

ro KoHyHaapHra acocan anuKaama Ly, Macanan, 2.3-pacmaarn sai-

gt U_ gyl 1 L.
xlx)..TD_I_.....IT___.a Qﬁ..._lT___.unT...lT dﬁ\

Yituug
PHHHP Xap gaumai Bapu-

MAPHUHT KADUIMANUKAAPH Ty, Fy, Ty, Iy, F, Ba Kyanaunw U manbayy

Gyzica, samxHpRATH Homawaym /y, 1, 1,, 1, Iy TOKANapun aHuKAAN]
yUyH 3aHKApHHHT O€uITa MyBO3aHAT TEHrJaMmacu TY3HAALH:

. Kapwuauknapu ry, ry Ba Iy

ra
o—h=1=0, GKTP CXemanu HWFUO, yHH %m_.,mvzzm% xz:ﬂﬂhammz%mﬁmﬂ”xwﬁﬂ:;‘._N_.“‘_E..
_ . an SpAaMHAA 38HK
b— I —1,=0; mir. Boasrverp V épa
k«:.1__ i \_ﬁ.“”h\m
lory + lyry — Iyr =)
Liry — lyry=0.

l. Wwnn Gama-
PHIL TApTHOM

1. 2.4- pacmaa kyp-
CATHATAH 3MEKTP CXe-
Ma  fuFunann. bByu-
Aa U, — yarapmac
Manba  Kyuaauuimy,

2.3- pacw,

88

KerMa-ker yJaurau 2.5- pacmaars
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o—sa

2 6- pacm,

Jap nacawosu Uy, Uy, U,, napun sa GyTyH BaIKHPHHHE Ky
wi Uy = U,; un yauanr.  ¥Youawm HATHKATaPHHKW 2 2-kanpa
ésunr, Oannran MabaymMoTnap 6yiuua kypuaaérran SAHIHD  yuy
Kupxroh ukgunuu KOHYHUHUHE XAKKOHWIAUIUra MINOHY  XOCH/ [l

24-mannan

AMHT, SIBHI Kyfiuaaruum anukaanr: ananaap Rnegsaatdan

Q; == QGIT Q.a“ QE T Q.: St Q":“ Q: = Q_u s Q.._m 1= QE. ; Uni B U B r., OM rs, Om {r, Ou

N LA 1y A g, A 14 o
2. 2-manna .
_ Viuirap _ Xneoiaaunap
P el . Unl
LA | Uni B Uiy, Bl BlLE,. Bl B, SOM| £y, Omfir,, Om| Fa=r+ — Y 3 16, V-

‘ i 0 i T A (h KomyHiapy Oyitua 3amKHp yuYyH TeHraamanap Tysud, v

- “ —.—
A\THKAAapH acocHaa Oy KOHYH/JAapHUAI umxxoxxﬁ;::m HILOH
MANHT. Kapuuuankaap ry, s, rz HA XUCOSMAHT,

HHH TeKWHpHI YYYH caBojjap
Om konynunan doinanannuc SAMKHD  KHCMABPUHIHT  KAPILIH (-

NAPH Ty, Ty, Iy Ba I, HUHE KHAMaTAADHHW awuKkiar
3. Kapwuankaapu r,, Ty NAPANCN YAHFAH 3aHKHPHH 2.6-pacy

fAaru cxema 6yinua  {iuruo, ysiapmac Kkyunaiuin  mauGan Uy il
yaaur, ¥auaw Hatwaasapuuu 2.3- wansanra éauyr.

apmac Tokunnr Kaunait MauGansapn G6op? By ==
OMHic KapUInIHE HIMA Ba YHHHT MHKLOPH H i el
O Kouylnnu TanpudIanr pa YHHHT KYaraHd

1ii  apanawm
pxrog) KonyHmsapuum TabpR(IANr B yIap acocHAa HXTHED! p

ap Ty:Mur, e
,w“mqaﬂﬂh_mmﬁﬂﬁhma:m HUMA BAa Y TYpaAM OGUPUKTHPHIL cXeManapH  yuy

| ApuKnanan?

2.3-wanvaan

Ouunran MabaymoTaap Gy-
inta  Kupxrod Gupuu
| KOUHYHHHUHI  XaKKOHMHI-

Yavauap _ Xucodmam

JadopaTopus MM

Ug B 1, A | 4, >_ L A [ ry,0mr, Om |ry Om FUra  HUWOHY  XOCHA  Kil« A nwzmvnow:ﬁﬂm:nuwh%h»_:v
| T g JCYJIM BAJAH XUCOBJAIIHM AMAJIA T
/= b_ -1y,

Msn Gaxcapumjgan makcan

uiaap-

, Mypakka6 yarapmac TOK wm%ﬁxv:hmwmgwﬂ.mmwﬂ zwmhmﬁﬂﬁam?w:
e y y HeuT )

pnocHTa yJauaw iyan Guaan Oup 4
...._.ummh u:_w; yeraall YCyJAHHHHT XaKKOHHAAMLHra BA YHH KY

MYMKHHARIHr A HIIOHY XOCHJ KHJHLI.

Om konyuuman doiiann-
— HUG  Kapwuankaap r,
Iy HW XHcobaadr,
4. Kapwuaniaapu dpajnaul yaadram 2,7- pacMmaaru cxemasnm i
FHO, Yauawnan oamnran MALAYMOTAAPHK 2.4- KanBaara ésyur.
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4. Boabrmerp V éppamuna E, Ba
PHHH Ba saH)KUPHUHD Xap Gup Kapiu
JAHRIIADHY Yauab, kuiimataapunu  2.6- Kajpanra
MANBANHHHT MaBAYMOTAAPHIAH doiinanannd, r,, r,, ry
JApHHET KHiiMaTaapH Xuco6aas TONMWJAAH, BHH

E, ManGanapuuur kyuaanumig

€3HHT.

26-wansan

E,B |E,B

N-\__-m

Uy, B | Uy, B

7,0M [r,OM | r.,On

9. Yeraaw yeyau acocnma E, Ba E, manGana

JApH BA Ty, ry, Iy KAPWHAUKAAPHUHT OMuray
TEKIWHPHAAETraH SaHIKUD yuyH Hasapuii

YHHHT HATHXKANAPHHH TaKpPUOANAH OJAWHT

PHHHT  Kyuananwui-
Kuimartrapu  G6yituua
XHCOOAAIIApHH  Gaxapus,
anjaap OuJaaH Takkocaau:,

Ya-§aunu rexmupnm YUyH casoanap

L. Yertnaw yeymunnur moxusian HUMa A ?

2. Jamxupun wanbatma Hasbar IIOK manbanapura
Gobaapunan yraérrau TORMAPHUHT H P HANMIIH R Hie

S FIHMA YUy saxupunnr 6apua nm pescHm
JapRiarn ToKJapHuHD fiynamimaapy non

4. Bamunp Gupunn ManGanan HiL1a
AaH ToKAapuuur i vuannmnm
KaTTanHKAAPHL A
KHEMH 2

5. Tokaapmn yeraam npununnmnan SAHKUPHUHT afipiy yuacTkarapu wkyunanm-
AApHra Kyanam Mymeaamp? My Mk 6§aca (6¥avaca) numa yuyp?

6. Kaunait xonnapaa SACKTP SAHKHPIADHAH XHcOBIAM yuyn yeTaawm yeyanim
Kyaaam maxcaira MYBO(BUE Xucofaanamn?

Yaaranumusna Vawos ace
yarapuumnra catad nimaz .

AAPHAA YHUIE  alipus wiaxoda-
MO ¥3rapuiiens goaaan?
ETIAHAA YHra HKKMHUM ManGann yaam o
Yarapuuiens konanpns, akat OupuHUN  ManBai
(MHKIOpAapHra) Tabenp staauran PEMUMHH  TABMHH 3THHI Myu-

3-na6opatopus uuiu

Y3rAPYBYAH TOK SAHXKHUPHUAA ANEKTP IHEPIUsICH
UCTEBMOJYNITAPHHHU KETMA-KET YJAll

{. Awnn Saxapuwnan mMakcan

1. ¥Ysrapysuan tox 3auxu
YH KOHYHUHH TaTOGHMK STHIUHH
2. Ysrapysuan Tox 3aHKHD
L Ba curum C uu TYPJH CXeM

ra Gepuirad KyyaaHHiHmme K
IWHPH L,

P yuyu Om Ba Kupxroduuar wuimmn-
ypraunw,

HAA aKTHB KapLHAHK T, HHLY KTHBJIH ¢
anapia KeTma-keT yJaaraupa B3AHKMHP-
aHAAH TAKCHMAAHWIIUHK amaiana TeK-
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winnapunarn U,, U,, Uy kyis
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KapILH/IH i~

2.10- pacm.

y - HICH

8, Vagamaan oaunran Mabaymoraap Gyiinua zﬂmmanﬂm"_*__ﬁmazwws:hzw
Wi TOK BA KyuIaHWILAGPHUHT BEKTOP AWArDa

g 2o ALY KTHB — XL, CHFUM —
3 IMHE AKTHB — F, PeaKTHB (HHLYK

) mmwwwwm_w_._m KapUIHAMKAaPHHM, UYHUHTILEK, whh_xﬁ”w“mﬁmm_w”uw%
SMOHHIATH BA KHCMAADWAATH TOK Ba @;am::::% p

| CHuKHI GYPUAKAAPHHN ARHKIALIHI émm:,_.ox. BT T s 1
_ 3arKUPHUAT napameTpiaapura Kapao - o E s
AW (asa cumkuml Gypuakaapura sra  GyJd

PuAMILa KYPHO, MIIOHT XOCH/A KHJHLL.

{I. Mira oma Hazapuil Tyliynuanap

iTHAApH-
Xap kanaail ysrapyBuaH TOK 3aHMUPH T, L Ba Qhwumzmwmzmﬂm-
' Kerma-Ker, napaJ/es Ba apaJjail YyJaHra ﬂww - e s
L]
| y 3ammupLari akr ML b
_ ar OVAHIIH MYMKHH. L3
a:;umom:a::ﬁmﬂ.m: 9JEKTP IHEPrHACHHHHT HCCHKAHK Ammznmwwx.
¥ o rusicura, sibHM (ofigann dlira afnagaéTradJanru Rk
__u.w_mw_wm_ﬁ E:nwx,w:m.___:ﬁ L 3aHKUPHUHT MATHHT Maf0HUHH,
P : aiiiu.
i MaiAOHHHN XapaKTepJ ] —
.u%%mmw%wﬁ._.‘__umacvmgn:m MW 18 _*n_.m,_uzo__z_Qmuzﬂs«wﬂ_ﬂﬁﬂwﬂhx.
ard X0Ja.a g
-KEeT yJAWHHHE KYARL
IKHpHIA KeTMa-Ke i
..3 WKKHTA AKTHB KAPWHJAMK ry Ba ry KeTMa-KeT y/aHrad 3a p
g . - nan-
._%u wmm_.ﬂw xw.@E:a:x ry Ba WHLYKTHB FaiNTaK L kerMa-keT Yy

: 2.10- pacm, 0); . i
..=muwm”ﬁ.ﬂum _zmuﬁsu.a:z .w_ pa KOHAeHcaTop ( KeTMa-keT Yy

___.__H.“*_xw,.%m__:om ﬂﬂnh_.lmh L, C saemenTAap KeTMA-KeT yJauraw saH-

iknp (2.10- pacw, 2).

o




rapysuan TOK 3aHXKHPHAA 3aHIHPrE pepuaran Ky4/aaHi, y3-
€ TOK 3aiKMpUIArd Kabu, saIKHp KuCMaapniar Kyuaanmi-
| TyiiyBAApUHUHT aaredpauk AMFHHANCHTE Teur Oyamuail, Oaaku
WHr BEeKTOp HMFHHAHCHTA TEHT oyaamnu, s'bHi

U SRS SO, S, S S !

Knpxrod uKKHHYH KOHYHHHUHT {arapysuan TOK 3dmKupn yHuyH
K THAMI XyCcycuaTd Uy ounan gapg KuaaLd. Saumkup (axar

Kapuwuankian noopar Gyarania KupXropauur HKKHHYH KO-

XyAnn ysrapMac TOK 3aHxupuaari gabu TaTbuK sTHAALM. _
{erebvoaunaap Kerma-Ker OHpHKTApHIraH yarapys4aH TOK 3ai-

a ToK OMJAH YMYMHA KyuJaanuul opacHia ¢pasa cupKum Oyp-

| @ MaBKyx, ABHU

i=1,sinwt, u="Upysin (vt £ 9).

3a1KUP HHAYKTHB BKH AKTHB-UHIYKTHB Xapakrepra Sra oynca,

puak myc6ar, arap CHFMM EKn AKTHB-CHFUM XdpakTepra 3ra

£ Manpuitaup.
Varapysuan TOK 3aHKHPHHIHT J4BD uynjgars yprava KysBaTHHH
[MB KyBBaT fefinanb, y kyipaaruada udorananaim;

2.10- pacw, 2 na xypeatnaran ¥
ysrapysuaH TOK 3a ._
Om Kouynu Kyinaarnua uponananann o HAKHPH YUyl

u U

z Vit (g — xR’

mw mwmﬂ"m“:mmum\ wmmzﬁzwhmﬂ: TOK BA KYUJAHHIIHHHD a_m.wn:n 3TYIE
, Z—3aHKUPHUHT TVJaa Kapwuanrd, Owm — aKT

kapuuang, OM; x, — uuj _ e

A YKTHB gapwuank, Owm; x,— ape

wHanru, Owm; . e

| |
X, =l X,—-—.¢
h G .._.ﬁw.

6y epaa: L— y |
qw_ﬁm%%hwmmﬂ r_mv__nwwﬁs:m.__xa. 7=_. mln:q:z. D, w=2xf — F3rapysuai
cH, pan-c—!', f—Vara
7 . yarapysuau TOK wacroracu, [,
o mMMw%é:m: TOK 3aH/KHPAAPHAATH MAPAGHJAAPHM AHANNI KHJINII|«
ek p auvarpammanapnau Qofinananuiura TYFpH Keaand, Yaaps
{YpHILAA Kyfiujgargjapra pHos KHJIHI Kepak: . ;

a) 3aHKUP AKTUB Kapuiuang y
d Aad HGopas Gyarannza TOK Ba Ky's
.“M_:ME BEKTOPHHHHT 355.__9:53%: mMoc Oysnb, yaap opacuaaru _Vm:_,.
a_ﬂamﬂ_w%xww?_m?_ ¢ =0° (2.10- pacm, a, 0 Ba 2.11- pacwm, a, 2);
BAHKAA Kyusaauum (asa °'ra o
aL Am.:-_umn_s.%q. a (hasa Oyfinuya towcnan 90° ra o
B) CHFHMAA 904 KYUMaHHII TOK y 2
xohwnm ol ..w. 5 nan ¢asa Gyiinua 90 H.m. opKa
mmaamwmﬁw wum_wﬁmvhm_.x MyJsioxasanap (wmaprtaap) cod HHAVKTHN
ww_‘muu.\m:m.. Ba curuM  (r,=0) yuyn kalOyJ KWJIWdras owc__._:
: H TOK 3aHXupJapHAard xapaé -
¥ NEE_,__ LG pAapuaarn xapaéHaapHu OCOH TYWYHTHPHII
eaJ WHAYKTHB FAJATAK Ba CHFUMJA TO
K OHNam KyusaHuwm  opa-
M”.m_m.mx (hasa cunxui Gypuakaapu 2,10- pacm, e Ba M__n. na xwv“n,““.
H BEKTOp AuMarpammanaru kabu, uHaAykTHBARKAA 0<< A_;:_.
cHFuMaa aca 0>¢ > —90° 6ynanu. T

1 7
1 ¢ |
P |ﬂb pdt = ﬂ%ﬁ& = Ul cos 9.

K, ysrapyeuan TOK 3amuupuia aKTis Kyspar, ¥srapMac TOK
Jkupuaarara yxwaur, hakar Ul x¥ynafirmara GOFJAHK G6yamal,
par kos(huunenTy Cose ra Xaum OOFRIHKLHP.

AKTHB KyBBar Barraapaa (Br), kumoBarrTiapiad (¢Br) Ba wMmero-

fpaapaa (MBr) yauanaau.
[ =S kynafiTma samKUPHHNIT TYAA KyBBATH neituaud, BONLT=

jjepaapaa (BA), Kua0BOABT—avnepaapaa (kBA) yauaHanu.
" xoana

P — Ul -cose=Scose,

©paa cos® SamKUPHILHT KyBBar ko3 ppuinenti Gyaus, y HCreb:
gl KanEagTran TyJaa KyBsBariuir gaiaait Kucsu (ofinaau  nuird
hi) GraéTrannun Kypearand.

yssar + Q= U/sing = S . sine samkupUuHr peaxkTHs KyBBa-
0§16, BOALT —aMnep pPeakTHs, KUM0BOALT—AaMIEp peakTHBaap-
| Yauananu Ba Kuckaua BAp, kBAp rapanna 831J1a1m.
Penrus KyBBAT MCTEBLMOJ Ku/unasrrat T8 KYBBATHHHL KaH-
) Kuevu manbara KaitapuaaCTrananriHi GUAAMPALH, LYHUHT YUYH
dunaav. WMudykrTus Xapakiepiard peakTHBs

M peakTuB KyBsBar el
parun Mycoar (4 Q,) mwopa Onaas, . CHFHM xapakrepaaricniu

W Manduit (— Q) uwopa Guaan Gearuaanl Kaoya KHAWHTEH

M. Mman Gaxapuiy TapTaOn

1. JlaGoparopus creuau Ouaan rannmunG oyaragnan cyur 2,12-
MAARKH SJAERKTP CxeManu furud, yun agTo1paneopmaTop (JIATP)
BinMILa Gup (asasau TOK TapMOFMra yaanaiu. JIATP HUHD 4HKHIT

a7

7 2.11- pacm,
(80 .
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Ll

O

2.12- pacwm.,

%

KUCMaJAapuiary Kyuaauuul
HH
il ¥ HF KHIAMATH YKUTYBYH TOMOHWAAH Geds
2 T
LA xma”_mm.ﬂmﬁ__ w.m_ﬂﬂzmw%ﬂ_%%_u_ yaab. r, E_,w Fs pesucTopaapaan oo
HA kuannann. Batrmer
FAMUHUHT Ba V, BoabTM™meT : G &l
PHUHT KueMaaapH yaanra &P
Mula 3amKUpHUNT Xap Ou g
1p KHCcMuaaru Ba GyTy
_ YTYH 3aHKUpAary ax
mummmvmwz: B KyWJaunmaapHuur TYWYBAapuHN  Vauad ﬂqux,.mﬂw.___”__"
. s .m.hm?.m_m_m:m_.ﬂmﬁ:m HArpY3Ka KaTopura €3snjami. . £
m:nﬁ.u_uw hﬂﬂumm_:__ﬁ%ﬁ;mm. Qzah_mw T, yaunagu. Harmwkaga pes
\ : THB FaaATak nan udo .
2 VR ) par aKTHB-HHAYKTHN
w.ﬁ_mm__.ﬁ:ﬁm%m_%: _ﬁ%m.h“mm_ﬁma.. 3aHKHUP XOCHI OyJaand. 2- NyHKTAAru uN:,,_:__
10, HaTumanapu 2.7- amBasHi Vi
qupmm,_mawzm Katopurd é3uaagu. R ]
. Tym6aep 7, uu yaa 7
S s w:ﬂﬂz ﬁ.z 6, TymGaep 7, yaunaan, Haruwaxana pe-
e mmmxﬂ_:_u e owawmm mmonmq AKTUB-CHFHM XapakTepan KeTmi«
| ) Iy, 2- nyHKTAATH KabK Yau 10
HaTtnkanapu 2.7- xaaBajiiiH = i e
L I aKTHB-CHFHM HACpPY3Ka KaTopura &3
m. ¥ . =
" Q:HW_zM.;Mw:mn@_Hmmmv_éﬂ:a. pesucTop £y HMHOYKTHB Faarak [/
: T KeTMa-Ker yJaurad 2 Joc |
HaAM, Z- NyHKTAArN Kadu ¥ G R .7
W yavamaapuy Gaxaput, HatnmK 2.7
A anapunn 2,7-
§mﬁmmmhnmw= HATPY3KAHHHT YMYMHII Ty pH _B,_oun__,m €3u1l __EE“”‘ )
. 2-nyniraars yavawaap Gaxcapuara N 3
J WITAHIE 3aHMHP KHCMAAPIal
Kyunanuwaap tywmysaapu U it R ahite BER L
Ba U, napuuur anireo ¢ i
TapMoK Kydnaunwn U ra T _ v AL LR
reur sxauaurnl a; 3, 4 5
et d4; 3, 4 Ba & nymKTaapi
ik q_m_:_mxmm U, xw;a&ﬁ:gg TYIYBJAAPUHIHT mbwmmvmw_ﬁ :_:_____.
. ! KY9JIaHuInm 3 i
S Jan karrTa OYANMINra HIIOHY XOCHJL Kil-
£ m L . e o
Smﬂm q.wwz_”m:_mﬂ _MMH”._ Japiaa ocuuanorpad épaammaa xap 6up mHare
JNOrPAMMACHHH IKpaH y WG
e _ paHjan Kaabkara Kyuupno,
ipaarn TOK Guian KyuJgaHuml opacuja (pasa cHynKHLl aw_u_:m,_.___.
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)paurura Ba 2- nyukria sca wy (asa cuaKul OypuarHiutr
P4 WLIOHY XOCH KHAWHAA. ’
JuaIIAH OJHHPEH MabaymoTaap Gyitnua xap Gup Harpysiu
yn macmrabaa TOK Bd KyUAaHUILIAPHAHT BEKTOp AHarpam-
punagu Ba yaap ouiat SgMa-8H TerulIAM OCUM/AOTpaMma- _

_bnquamps. :
7- xanganjari 6apuaa yucobnamaapuy Ganapranfan  CyHT
aurra YTHJAaAM.

L1
HWHT napaMeTpJapuHm aHuKa

arapyBuaH TOK 3aHKHPHIA Owm xonyHu Ba Kupxrod uikun-
yHAHMHT TaTouy ITHARM xycycusiTaapu, WyHHHIACK, TOK Ba
w opacuzara (hasa cupkull gypuarura 3aHkHp mapamerp-
4men:m:xmx___nmuﬁonm amv:amps.

JICOBOT TY3WIl TAPTHEH

OK Ba KyWIaHHIIJApHAHT BEKTOP aMarpaMmanapuHi

Hiil.
A TOK B KyUAaHHWHMNT MAcITaGH

o Kepak.
MA-KeT 3aH:KupaapLa ToK
Hp XHd Kuilmatra sra oVaranu yayH,

(NI MaBKYJ xucobaanani. 2
Harpyska akTtuB Kapuwuai knan ubGopat Oy~
. MxTnépuit O uwykragan TOK BEKTOpH / Hu TOpH3OHTAN KY-
10- pacm, 0) aua wy HyKraiad TOK BEKTOPHUHUHI #YHAANLIN
£, pesncTopiars Kyd/aaHul Tymysn sextTopn U, HE Kyamu3, 1
YXHPULAH ry PE3UCTOPIArd KyHUJaHuil TyUmysd BEKTODH U,

Mua. By Bexropi1apHHAD [THFUHANCH TAPMOK KyUAaHuILAHIHE

HH cﬁ.ﬁﬂizz_ Seﬂm__zgv

3ankupuunr  Gapua 3/IEMEHTNApH
yui Gow BEKTOP Tap-

U/ ra teur. -
farpyska aKTHB Kapunauk sd WHAYKTHBIMK AN HOOPAT Gy 1=

Mxruépuit O nygranan TOK pexropn / Hu ropusoHTa Ky iuo
cM, ¢) fna iy HyKTaAdH TOK BEKTOPUHHHT fiyHaaniy Gyitnua
CropAari KyuJauim Ty mysit pektopn U HH KyAMH3. Maskyp
P oyuys Kupxrouuur wKKHHTH KoHyHHTa Kypa YyHrd Gepui-
AN

J=T-r+ izg=U, + Us

il 2, — HHILYKTHB FaATAKHUUT TYA8 KapluuAuTH, om, Up—
(B FaaTaKiaTy Kyusanu Tyimysi, B.
nepa [J, BekTopuuHr OXupiHiaH coar crpeaKacn Xapakarura
pil fiyuasnmaa nHAyKTHB FAATAKLACH KydJapuil  BEeKTOpH U
W paanyc ouwnan €it yuan, O uyKrajgad sca OGyryn SamkHp
WIHHUHE BEKTOPH U ra teur paiuyc Ouaad 6ft  unsuaan,
nygraciunu O nygra pa U/, BeKTOPHHHHT OXH=
BEKTOP Auarpammai XOcul Kuaamis. Fan-
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I KecnraH
At Gupaawrupuo,




TaK1arn gyyaanun U, HH aKkTUB U%.h\.. T Ba HHAYKTHB U, =
—_— - ﬂn .
— [+ X, TAWKHI ITYBYMAAPra AKPATHIL MYMKHH,

27-mannnp

Yavamaap Xucobaamaap

Harpyska  xapairepn
(Typm)

—

c_.c o

N___. _..;.. ...; i _ o

' _.__..___

A8 _m___ AHArpAMMBAan | xucobanurani Om [Ox |Om _C:

peancrop ry

pe3ncToOp rq

AxTHB

GyTyn satgup | |

PE3NCTOP ry N pe | [ ! S

HHILYKTUB Faj-
TaK L

AKTHB-HHIYKTHB

G%._.v. H 3aHIKHP — —

pesdcrop ry =

koupencarop € — L8

AKTHB-CHFHM

OYTYH 3aHanp o F

Pe3ncTop ry |

HHAYKTHB Fau-
Tak L

koujiencarop C = =y

Vuymuii xoa

Gyrys samkup _

B) Harpyska akTés kapuiuiuk Ba curumvaan wuGopar Gyfaran

Ky4JaHuw sekropaapu U Ba U, Gom Bexktop / ra uucOartan coar
CTPe/NKACHHHHT XapakaT #yHanuiuna wusmaazn. Komnexcartopunur
AKTHB KapWIH/AHLH 7 XMYAa KUUUK OVJAraHdias YHRACH Ky4JaaHuli-
HHHD TYmyBH Uy = [+r, xucobra oauumaiizu, LIyHunr yuyn kyu-
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prn BekTopr U TOK BEKTOpHAAH (U, wanr oxupuian) ¢asa 6ye
fua 90° ra goqysuan Oypuak OCTHAA KYinaain (2.10- pacwm, arc).
1) Harpyska aktus Kapuiuink, HHAYKTHBJAHK B CHFMMaH nbo-
@ Gyaranaarn yMyMmui Xoa y4yH BEKTOp Auarpamma (2.10- pacm, 3)
ypuLl YKyBUMJAAPHUHE Yy3jaapura TOOupHaaLl.

2. CXeMAHMHT TapamerpiapHii aHuKaaul

a) 3atKUPHUHT KyBBAT KO3(QUILHEHTHIN acOo6aapuuHr  Kypca-
i Gyiunua Kyftwnarn Gopmyaanan aHHKAAHAL

N

U’

BexTOp AnarpaMMajian 3ca Termiuniy TOK Ba KyHJAHHLI BEKTOP=
| opacijiari Gypuakuu ya4al, yHunr KH{IMATHHA TPUTOHOMETPHK
flBannan TONTaHLaH CYHr, KyBBAT KO3(duuueHTH COS® HU AHHK=
Ul MyMKHH @KH Teruun TYFpH Oypuakain yuyOypuakHUHT KaTer
| THUNOTEHY3ACHHI MM /13 {auab, yJAapHUHr HOCOATHHH OJMIl MyM-=
. Mgnaan yeyia aHuKpPOK xucofaananu., COS® HUHT BEKTOp MM~
MMagaH aHuKAaHraH KuiMmaria 9.7-wansaara €sunany;

§) safNMPHUHT HCTATAH KHCMUHHHC TYAA Kapuin/iury Om Kony-
H anuKJanagin:

cos g =

U
z=—
i

B) GyTyH SaHNHPHMHT AKTHB KyBBATHAAH 3AHIKUPHUHT AKTHB Kap-
UrH 7 HY GHUKAAW MYyMIHH:
. e

S
P=/[*-r, Oynman E=
‘BaMKUPHUHT AAPUM KHCMAAPUHHHT AKTHB KApLIHIUTH pesucTop,
QITAKC EKH KOHACHCATOPHHHT TEFHIIAN aKTHB KYBBATIAPHHH I0KOpH=
W (hopmyasara Kyiiuin Guaai TONMAALM;
[) FaATAKHUHT WHAYKTHBAUTH L Hu auugaanl yuyH assajg yHHHT
YKTHB KAPLIMAUCH X, TONUAELM:

X, —olL = VzZ—rk
jy epaa 2z, — FAATAKHUHD TYAa KAPUIMAHTH, Zp= Ug[l; rp— raa-
WEHUHT AKTHB KapWWINCH, I'p = ..m“|w
BaiKHPHUHET HHAYKTHBJAIK: |
PN i s TH;

t 27 f

1) KoppencaTopHuur curumu C Hu anukam yuayn apBajl YHHHD
WPHM KapLIHIUCH X aHHKaduann:

L 7
X — 7 2
=i VAT
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Konnencaropuuur curumn

_ d
QII || apa
oo =y @ (dapasa)
eKn

_.“cc
ﬁﬂhn.m.n_m . z__xnv

¥3-yauun rexmpum yays casongap

l. Om xonyun pa Kupsrofmuur ukknut Kouynuun §3arapysuan pa ¥arapmac

TOK BaRUPIAphIa KFAmanumiary xycycusraapn HuManapuan Hoopar?

2. Harpyaxanmur gyimparnna yiasran X0Jaapn  yUyH TOK Ba  KyuJanmuiuininig
BEKTOp Jal paMMacHun Kaiait KypHul MyMKHH?

4) WKKWTA PEIHCTOP KeTMA-KeT yaauranaa;

0) peanctop Ba FANTAK KETMa-Ker yhaurasmaa;

B) PE3uCTOp BAa KOMJEHCATOD KeTMA-KeT yaauraiua;

I') PESHCTOP, FANTAK BA KOHIEHCATOP KETMA-KET yAaHrania.

3. Huma yuyn ranraknaru kywrannw Uy sa U, |, wynnnriex, Konaencaropna-
ri kywrannw Uy sa Ug yaapo tenr amac?

4 BAKUPIUHC aKTHB, HIAYKTHB, CUFUM DA TYAA KaPWHINKAAPY Kaunaft amm-
aaiann? J.

o, Faarakuunr HEAYKTHBANTH L Ba KOHAGHCATOPHIHT cHrnmMn C kaunail amni-
nanajm?

6. ByTyHn samkupHuir pa 3aHp aipuM KHCMAAPIINIT KYyRBAT kosprume -
dapH €os $ Kauuail aumkaauan?

7. Coth muaykTHs rantakia  KYWAAHWWHIEE  TOKAAN, coy cHFHMIA  TOKUNNI
KyTasnuuan asa 6¥iinua 90° ra oamun keammmnin TYWyHTHpuG oepur,

4-nadopartopus uiu

V3rAPYBYAH TOK SAHXHPHIA 3NEKTP 3HEPTUSICH
HCTEBLMOJYWJIAPUHH [TAPAJIJIEN YIALL

. s Gawapuwnan makcan

1. Cunyconnan ysrapyBuan TOKuHHD napajsnen sawxupaapu yuvi
OM KouyHuuun pa Kupxropuunr Gupunun Konywunun taroux st
XYCYCHRTAADHHN Y prayuu,

2, Varapysuan Tok SAHIKHPHAA AKTHB YTKA3YBYAHAWUTH £ Gyara
Peancrop r, uuAykTHpauk L Ba curum C HH Typanua cxemasap i
lapaJjjen yaarania 3aHmKHPAATH YMYMUil TOKHHHI Kauaaii TaKCHM -
JGHUIIHHN aMaia TeKmupiur,

3. Yauawaapnan oauuran Mabaymoraap Gyfiuua napaagen zaj-
KHP YUYH KYUJaHUil BA TOKAAPHUAT BEKTOP AHATPAMMACHHH Kyputi
HH Yprauuiu,

4. 3awxupuunr akTHs g, peaktus b (nHIyKRTHB — b, curum — b, )

Ba TYaa Y YTKA3yBuUAHANKAAPHHH Xamaa KYBBAT KO DHLHENTH COs
HU AHUKAAILHE §Pradui.,

Il. Mwra oun wasapmii tymynuanap

Mawaymkn, napamren yaawran sawxupunnr neMeHTAdpun  Gup
X KHAMATAArH KY4AaHUIL TabCHpuaa Gyaani,

102

/ y
L
1
ar L
"
b b v
Ly Y
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N\ (2
+ pacm.

A8Kyp 1abopaTopusl MMIKAA WCTEBMOJYUAAPHH w&m_.muwu:m: TOK
._..ﬂE.m napaaies yJAaWHUHT KYHHAATH XO/ApH Ypranunain:
AKTHB YTKA3yBUAHANK £ OWJaH MHAYKTHB FaATak L HW napan-
gam (2.13- pacm, al;

___Eﬁ.._.m,_m_ﬁ yrrasysyanauk g Ounasn kounnaencarop C uu mapannen
(2.13- pacM, 0); .

._szmg%a xmc_hm sca g, L sa C sjeMeHT/apHE napaJjJen yaa-
.13-pacm, a).

..vm.__awz 3amKHPHUHT Xap Oup uwoxoGuacunarn 1ok OM KOHY-
Gunoad Kyfuparn TapTHOAA anHKAAHAAN:

AKTHB YTKA3yBUaHAHMK I10X0OGYaCHiary Tok

hh.” fed i
. — ¥ IKJM PE3HCTOp I opKaam YTysBun

\la: /, —akTHB ¥TKasyBuaHIUK D7 : i
\; .thmwzoxm_.&_. kyunanuin, B; g—pesucTopHuHr yTKasys
. 1
R ——.
G ;
MUAYKTUB FAATAKaAM WIOXOOUAAarn TOK

lp=0b,-U,

I [p— WHAYKTHB FaJTax OpKaaun yTyBul TOK, A; b, —nHAYyK-

Oum
1 I
L wL I T
PApYBUAH TOKHHHr Gypuak uacroracu; [—ysrapyBuaH TOKHHHT

wen, M L—raatakuuur wiaykrusaurd, Cu.
KO AeHCcATOPAN [IOX0Guajxary ToK

mn"&n. ﬁ\..

1
WATAKHUHT Y TKA3YBUYAHIUT ||v“
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28 - wmannnh {
By ndosanuAr BeKTOp MHArPAMMACHHH KYPHII y4yH TOK BEKTOPH

Hr OXHPHAAH COAT CTPEJKACHHHHI Xapakarn Ayuaiummnaa (uyH-

Yauamanp Xucobaauanp .
e O O U I v v [ [ou [ bel £ | ¢ Qe Toxwysuina dese Ok PSRRI S e
— e | BeKTOpUra TeHr pazuyc Gusau & uusunann. CyHrpa O nyxgra-
& fuslin ap | EARsoau: {iancaCa: %..%%:I,_‘ e i yMymuit Toxk / HHHT BEKTOpHra TeHr paauyc Owjian €d uusuaa-
i s : : fliapuuir KecHuiran Hygraciun /, TOKH BEKTOPHHHHT OXHPH
w| cesicantBid | s ool a O nygra Guaau @:uamEEEa. BEKTOP JAHATpaMMalyd X0CHJ
z amus. Faaraxaas yraérrad TOK [ WM aKTHB TOK /., Ba WHAYK-
= ierars THiN ToK /, Aan nOOpAT TAWKUA ITYBUHAAPra amKPaTHIL MyMKHH;
£ | ramax == = = = HAPPYSKA AKTHB-CHFHM XapakTepra sra Oy./ralia TOK BEKTOP-
= e it [ Ba [, coar CTPENKACHHUHT Xapakard #ynaanuura  reckapu
X aw,“ﬁ____u o [ = i aa uusuiagn. KoHAGHCATOPHUHT AKTHR YTKASYBUAHIUTH KY -
g ] WuKk Gyaraungad yEn xucoGra oaunuMaiian. ¥ Xo0ana CHFuM
' tepaarn Tok BekTopu (/o=1/1,) Kyuaauum Bekropuiad (pasa
) st A i i ==l a 90° ra yaysuan fyumanaumpaa Kyiusann (2.13-pacw, 0);
£ : HArpy3Ka AKTHB Pe3HCTOp, HHAYKTHUB FaNTaK Ba KOHAEHCA10p-
Gl KOS = \ = - Gopar GyJranaard YMyMHil X0J yuyH BexTOp Auarpamsann
2 il pacy, €) KypHim YKYBUMJA4PHHHT Y3/1apura TOnwHPHAALH;
2| Gymyn [ 2 _I* KyBBaT KOIPhuuMenTHiH annkaaul, Byryn samkupuuir KyBssat
3 p | hulHenT Kyidngarn gopmyna Ouaad anukiasanu:
»U
pes3ncTop ’1 k === _ MI | =3 nOmﬁ — m-
HIAPITN == — = J_I yaaaes woxoOuanap yuyH Xam KyBBaT kodppuuHenTn aHa wy
= rFanrak vaia OugaAH AHMKJIAHOIH, aMMO KyBBaT B4 TOKHHHC Xap m:v
| - Dua yuys TErHmAH KuiAMartgapu O/HHALH.
% | 7op === . o i IKTOp AMarpaMMasad SaHKUPHUHT  KyBBaT KOd(duumuentuun
2 |— e 7 A yuyH Teruuwan OypuakaapHu yauad, TpUroHOMETPUK Kan-
2 _,““ﬂ__ 7|71 = * 4 cos® HuEr Kuitvarie aungaawagu. Llysuurgex, sektop ana-
| | Anay Teruuan TYFpH Gypuakad yubypuaKHHHT KATET Bd runo-

AapuHi yauad, yJAApHUHT HUCOATHHH OJUIL MYMKHH, Kefipnru
HIKPOK HATiKA Oepanu;

) BaHKUPHUHT YTKA3yBUAHAUKIAPHHH AHHKJALIL:

. 3aHKHPHUHT TYJa yTKasyBuaAHJIHIH

IV. XucoGor Ty3itm TapTutn

1, Kyuaannin Ba TokaapHunr BEKTOP IHATPAMMAJdPHHH KV DI
ABBan TOK BA KYYAAHHUIHUHT MaCITaGHH# ?.:H?_zz Ba a:.ﬂ_. )
Tanaald oAUl Kepak.

Kyuaanrin napaijgea sammxupaapia samuxupHuur 6apud moxot s
Aapy yyyH Oup Xua gufiMatra sra OyArand yuyH yan Gomr Beriofy
TAP3UAA OJHIL MABKYJ XHCOOAAHALH,

4] HarpysKka akTHB-HHAVKTHB XapakTepra ara 6y s
rania Mxtuépuit O nygraran (2.13-pacwm, 2) kyuaawuws U il
BEKTOPHHH T[OPH3OHTAA #AYHAAMIIAA uYu3aMH3. Slna wy HygTanil
KYUJaHiill BeKTOPUHHUHT Aynaauwu  Oyfinua PesncTopan Moxootil
OopKaau YTYBUH TOK /, HHUHI BEKTOPHHH 4H3AMKS.

Kupxroguuur Gupniuu KouyHura OuHOaH 3aHxnpaarn ymysiil

I
y= m_ Cwum.
BaHKUPHUHT AKTHB YTKA3yBUAHJINCH
h!
g= %_ Cum (/;=1).
AHMKUPHUHT HHAYKTHB YTKA3YBIAHNUCH

._.h
b, = T Cwm (1, = 1,).
TOK . BAHKUPHUHD CHFUM YTKA3YBUANIUTH
[
m..n..lu%_ Cu ([o=1y).
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JCHHUHT XyCyCHil TeGpanuwap 1acToTacH o B TallKH KyYHHHT
WA ManOaunusr) maxOypuil wacroracH o Onjaad MOC TywiML
CACH NP,

IeKTP 3aHKNPJIAPAA TEOPAHWIL CHCTEMACH Tap3ujild HHIYKTHB
ik L Ba curum C aan Tamkwua tonran tedGpaHuil KOHTYpH |2.]5-
a) xapanraau. Konnencaropuuur Konaamanapuia bowmanFuy
go Oyaranja, KOHAGHCATOPHHHT BJIEKTP Maillon sHepruscu

2 3
q CU,
W=_—"=""ra
L) 2

m.w.::m.wmmﬁmx:___:ﬂuvﬁhmEwE_xhcuﬁ__zm;z:,_.gmspo:
IFHsCH

¥s-yauun vexwupuw yuys casonsap

1. Kupsrodumir Gupmidn KOUYIHIN §3iapysucs 1ok sgiknpiapura  7aTomng
STHIN XyCycuaTaapd Humalapiad ubopat?

2. Tarapysuan tox sawmupn yuyn O Konyun kanaail tarGug stRaann?

3. Harpyakannur KyHHaarnga yaauran xoaadpd yuyH Kydaandim Ba  TorAdp-
HHHI BEKTOpP JHarpaMmsact Kanaail KYPHIL MYMKHH:

a) peancTop Ba HHAYKTHS PAATAK Napatiel yAauraniaj

G) pesHcTop B KOHILEHCATOP napainen yaanuramga:

) mmu:ng? HHIYKTHB TaITaK BA KOHJEHCATOD TApajajen yiauraiia.

4 ByTyH 3ammuprunr, FasTakinir Ba KOHACHCATOPHINT TapaMerplapn kataah
JdaHaNH ¢

S, ByTyn sammupunHe Ba 3alKHp  oxoGuatapuunur Kyssar kosddmunentn
Kanmail anngaanann?

G. dasa cunguw Gyphary 1ed numara alTHaajnn?

WL
=u| "..—|.
5-naGoparopust MK . B 2 o
KYYJNAHUILIJIAP PESOHAHCH CIMKAMK paBHULIA Y PHH mhzm_w:_m Typanu Ba ywéy yarapui-
by ATHHACHAA KONTYpAA ;= —— Oypuak 4aCTOTaJIH naspui
I. Winu damapuumiian mMaKealn «\«n

AHuusap xocua Oyaanu, .
y epaa Uy,—xonryprard KOHIeHCa1op TOKH i=0 Oy aranadru
Huil, $,—FaaTaKnard ToOK MakCHMYM, ABHM i =1, 6yaranua-
pawran Maruur ogumu). Mceraran naiitaa L sa C peaktus sne-
paary Kyuaasuuriap oHuil KnidMaTaapuHuHT HHFHHANCH JOH-
DAra TeHr, AbLuu

1. AkTHB, HHAYKTUB BA CHFUM KapUWWJIHKAAPH KETMA-KEeT yJau-
TaH 3aHMKHPAA KYYJAHWWAAD PE30HAHNCH XOMHCACHHH 3KCIEPUMEHTAJ
TEKLIHPHIL,

2. 3amKHpUHHT KeTMa-KeT teOpannil (pes3oHaHc) KOHTYpUHH pe-
S0HAHCrA Kajap, pesoHanc nafirnia Ba pesoHancnan kefiunru 6yaran
napaMeTpaapuiii auugaatl pa’ ysura Xoc XYCYCHsTAapHHM, WUl pe-

KHUMABPUEN YPranui, u, + u,=0,
3. Taxcpuoaian oAHHTAH MabAYMOTAAPHH HA3apHil Xucobaap Ou=
JaH TaKKoCaAL. ﬁn_‘.‘w{ 1 = 0L (1)
dt O

lI. Awira onn wazapufl Tymynyanap
Heprust capdu Mapikya GYATAH 31eKTp TeOPaHHII KOHTYPUHMHT

Waa aKTHB KapWwHJANK €KW aKTHB §TKasyBuaHAuK Oyaud, 3au-
QeMeNTAAPH YU XHJ KYPUHHIIAA, ALHN KEeTMa-KerT, mnapa/ied
gaaim cxemana yonannwn mymkus, Kyfinna r, L sa C saement-
T™ma- et yaaurad (2.15- pacw, 0) 3saHmuplarn KyuJanuiaap
HCH XOJMcacH Ky puaaiu., 3aHKHpLAa pPesoHanc XOAucacH co-
DYaniin yuyH pPeakTHB SJNEMEHTAdPHHHD KAPLIHJIHKIAPH X =X,

Muayxrupauk Ba CHFUM saeMeniaapd GHuarad 9aexTp 3ammKiup-
Japia KysaTuaaiurall pesonaHc XomnucaJapiHuuT TadbHaTH MexaHyK:-
naru, mMoJexkyasp (usnkaiaru, onrHkazary Ba Cowga coxanap/ary
pesonaucaapuunr Tabnarira yxwawaup. Bapua xoaaapaa pesonanc
Tebpannm KoutTypura |cucremacura) rammkapuiad Gepuaran  aaspifl
rancup (Tawikn kyu) Tydalian conup 6yaaaum. Y3 napamerpaapunia
Kypa xap Gup TebpaHuul CHCTEMACH Y3JAapHHHRT Xycycuil TeGpati i -
Jap uacroracn w, ra sra, Cucremaza TynJaaHray ssepruf ¥3 Xodi-
THHH TYJa LHKJAA WY "9acToTd TesJHruiaa ysraprupnd typaan, lly-
Kil aHepris capdu Gyamaran Xap Kaumuai (urean) reGpapmil CHCTe-
MacHun w, yacrora Guaah tebparud wobopuica, y 6y X0AdTHH Kepi-
rHYa y30K BAKT caknab Typa odaam, Muxum smeprus capdm 634
TeOpaunl CucreMacHga 3ca TYNJIAHral 3HEPrus acra-CexKnH HOoAraUi
Kamasi Gopafan pa cucremanarn tebpanmmaap xam cynmaau. Arap
chucreMana Oyadaérrad xap LMKJLLATH dHeprus capduuu yma o, uac-
TOTAAA MKAWK paBMLIAA TAUKK HEPrus ManGanian TyAgupub Ty pi
0JICaK, Y XOJ/la CHCTemMana 3Heprusa MHKA0PpH ysrapmacaan KoJuo,
Tedpdaunil YeKCH3 y30K Aapom 3drann, By pesoHaHc xoaucacuuiil
HaMO&H Oyauuanp. Bowkaua ailTrayja, pesoHanc TeGPaHMIL CuC- ECH-
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% 1 o 1
ek oL = — Gyauwn Kepak. Bywra o= w;=—— na spuuiii.my
w( ,—\.hﬁ.

KuH, Arap KeTMa-Ker Te0paHHil KOHTYPHHH CHHYCOWLan 5:::._
u =U,sinet MauGaura yjacak, yHaan pesonanc nairimaa oku0
LUran ToK

U U U U

Y pea Voo

i |
=

Jlemak, pPe3oHaHC MalTHAA 3aHMKUPHUHT KAPIWIMANTH Muniman O
aub, ToK Y3UHMHF MAKCHMAJ KuiiMatura spumann. By xyuaanimil
Pe30HaHCH XOUHCACHHMHP ¥3Hrd XOC XyCYCHATH XHCOOAaHALH.

Teursnama (1) ra Guuoan KyuJaHuuliap pes3oHaHcH nafThi:
C peakTHB JEMEHTAAPAArH KyuAauuiunapiuur asredpauk (Cxu ug
TOP) HHFHHAMAAPH HOJTA TeHr, SBHH

U,+U,=0 ékn Leyt Ix.=0.

nGanuHr wactoracn o yarapuac Gyarauna, L sa C napa-
pray Guponracuun (€K MikKazacuauw GUp Bakraa) Oup rekue
PRI GHaan w,==0 TeHrAMKKa IPHLIHAAAH.

KHERI KeTva-ger Tefpannil KOHTYpAapHia aKTHB KapLIHAHK
Wpnuur afipum 3senocH Oyamvaciaan, Oaakim HHAYKTHB FaATaK-
§d KapuiMaAKRCi 2, HUHT aKTHB TALKWJI ITYBUHCH 7y Tap3uia
i (2.16-pacwy, a)
IpAa PesoHdanc Kapop ToNnrauaurHHl pe3oHanc wapri (X.=

JakapuanG, TOKHUHE MakCHMyMra SpHllrauanrtuiadn Guauw,
L ]

dbiun [ =1, = = 2.16- pacm, 0 maruw pesoHaHc pPeXcHMU
4

PUATAH BEKTOP auarpaMmajai KypuHaiuku, pesonanc nai-

araxaarn kyuaanuin U, konnencatopmaru kyuaannm Uy nau

jiia kartra, oy xyitugarn udonazan xam KypHHHG TypuOAH

3aHKHPHUHT PE30HAHC NAafiTHIArn TOK BA Ky4AamuuLagpiiil
pexTop Auarpavmmacu. 2.15-pacM, 6 aa kypcarnarai. Bewrop il
rpaMMaaan Kypunanuku, ysapo teur |U, = U.), aMmo Kapama-iapil
¢azana Gyaraw pesowauc (peaxrus) kyunawuwaapn U, sa U (W

GupJapuHn TYJa KoMmneucauus kuaaaw. By naiTia saupra
rag gyusaunm U aKTHB  KapUIMJANKAATH KYUMAHMILIHEHD  0acii
U, ra tenr Ba Tyaa samkup ydyn xucobaauran qasa cusxuu Oy
yary o= 0 6yaaan. TeGpanui koHTYpH ManGa yuyn Xyaan i
Harpy3ka xucoGnanaan. Peakrtus kyuaanuuiiap U, Ba U, nuur 1l
cup arysun KuiiMaraapn ymymuil kydwnamuwe U wunr guiimarira
Gatan warra kM kuuuk Oyaun Tebpanull KOHTYPUHHHE Ty
KapLuJaury p ra G0FAHK:

O,=1lv2, =1V ¥zt

MAHUIIAGD Pel0HanCHad 3amKupra OepuaArad Kyuaanuil Huc-
fit W GYIca  XaM, pedkTuB 3JIEMEeHTIapaard pesoHanc Kyd-
pu 6up wmynua opraau., Kywssunmmaap pesonancuaan hoit-
HMea Tap3uaa PALHOTEXHUKAAA, TeJeBHielnuena sBa anoKa
iina choftaananmnna i,

1 L
m].ﬂh“;ﬁﬁ"ﬁ_rh‘".ﬂn .W.- AOZU.
.}_._x_.nﬁox afitranjia aKTHE KApPWNJAHK r ora nucoharan YHHHT Heua My N
WiHn QMU:NE_._E %Mﬁ_.—ua:

ennaa 2.17- pacmaarn  agexTp cxXemamH HHFHG, asBajian
chopmatop (JIATP) nacraruunur xosarw O ra Kyfinaain.
emann snextp rapmorura yaaé, JIATP éppamuna Oepuiran
WM Gup TEKkUC y3rapTupuG, yHuEr wukum toMonnaa U=
0 B kyunannuwnn Kyium gepak. Typad HOMHHAA KufiMaTid-
. HCATODAAPHU yaamr &Ku axparinw Guaan cueup C Hu pocr-
3aikupaa KyunaHuuaap pesosancd Kyfuaars ycyaxap Oud liskupaa TOKHUAT MakcaMyM ¥ auuiura spuinunr, CarnMuuur
ROCHA KUIHHHWH MYyMIKHHE VFpH Kearan ymymuaft guiimaTnuy faprapra €3ud gyHuHr.
1. 3amxupuunr napamerpaapu L pa C, swHn vacrora w, = : Kousencaropaapun tyaa axparund, kyuaauum (/ HAHT KOH-
g ) J ] j0paap Kucmacnaarn Kyudanuwn U, ra TEHr SKaHanrura, wy-
yarapvac Qu._..aﬁ.mm:wm. MAHGAHUHT 4ACTOTACHHM QS@_ TEKHC y3raprn I K, TOK [ Ba Ky UJaaHi Q_ HIHT HOJACA TeHrJUrura HimoHt
Guaau w=w,; TEHTJHK amanra ourpraailn, L KIIIHT. _w% MADLAYMOTAAPHH 9 9= wanBaJAMHHD O—._._.u:._.f:a Ka-

Ta Karta exy kuynkaurura Gorauk. By epna Q=L — redpanil
r

KOHTYpUHUHT acaaury Aefinnanu, Teckapn nucGat
it s L,

pQ
9ca rTefpannll KOHTYPHUHHT CYHHINY AeG aTanaiu.
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2.17- pacu.

Topura €3unr. KoHAeHCATOPHHHT CHFHMHEM HOANAH Cpes MHKIOPHS f-aadopaTopHa HIH
ratud noroHany ysraprTupuul GHJGH PEeSOHAHC HYKTACHra Kazaap i P PE30OHAHCH
: . et ; SR s . TOKIAP /
yuiau geiny (C > C., 6yaranna) 5—6 ra SKCMEPUMEHTAN HYK10% %
AapHH 016, MabayMmoTaapun 2.9- kanBanra S3uHr.
4. 2.9-3xanBannan KOHTYpPHHHD peagnancra Kanap, pesonanc il
THId B yHAAH Keluuru i feMHUMAaPYra MoC TOK Ba Kyuyaadius

AAPHHUIT KuitMaTaapuun tonnb, MacmTabia BeKkTop Jnarpamma iy
pHIIr,

. MaKcan
1. Musy Gamapuinia ‘ -
_r JLYKTHE BA CHEUM YTKA3yBUaH

o ‘ : 18, HI 5
1. PezoHanc xogucacunn aKTHB, a%b:E::& wxn:mvﬁ_mm.—.maamz

Aapy napaases samkupaa COMUP
pHe KV pr. _ aMerpaapuiil  aunK/aan

Ao A : z THOarw map ”

0. Yauam watwanapn sa 4-nyskraars PeOMeTPUK Ky pHLu () BarKHPHHHT PE3OHAHS h%._m#._pn PEXHUMHIA CO3NAIIHT YPraHuil.

Oyfinua gapuwnankaapuu, (hasa cuaxum Gypuarn o wuu Ba Gyry it apanies 3aHKHpraphi nmvz@:ompmm onunraf Mabayvoraap Gu-

SAMKUPHIHT KyBBAT KOIPQHIEHTH COSF HH KHCOBAAM HK Gaskapi 3. Hazapuit xucodH apHi T

(2.9-xansan). TAKKOCHaLLl.

6. Pesonaunc pexumu yuyn KOUTYPHIHT acaaurd Q Ba cfuuuiy Il Viwra oM HAZApHA TyliyHuanap

HH auuiaanr, .
1 . > el Teopd HTYPHHIHE X
7. Ymywuit rpadukaa (macuraG Guaan) Kyfusarn Pesonasic 1e0 TeOpanilil KONTYD "
. | Gusan manGa uacroracu o Hu

Uy = [(C); U,= f(C); I=[(C); Z=[C) facy w; — —

gileacura afiTuaaiu _ﬁmmc:szcm_:
8. M Gyitnya Terumau Xynaocanapun Gepuar. jeqaGopaTopus ninia Gepuardi ). s s

iB  YTKA3ys g
tentaapu g (akrus NT _ i
_ w.q_mw:_.m: ,unm_:_:ﬁnm (2.18-pacm, @) umwo_szn X0JHC e
y.. U Ba curumaaru/, =o

Wy yuyH MHLYKTHB FaqTaKAar [, =

(i1}

3/1eMeHT-
oty HHHF yayH PEaKTHB

e ! By q M:a:Ex Kepak, abhu |
kaapn xam ysapo Tedr Oy

ycycuil TeGpanuiaap Hac
MOC TYMMm Xo-

Ya-ysunu texmmpnm yuyn canoanap

I. ¥Vuyman pesonance ne6 unmara afitiusann sa XYCycaw SJEKTp 3aHKHD
NN P23OHAHC HuMa?

2. Buementaapn r, L, C kerma-xer YAAHTan  sammupna  pesodanmc mnaitao Oy
AuUILngE mapre kanaaits Homa yuyn 6y pesomanc KydJlaunuraiap pesonancu ol
aranann?

3 Kyanannmwaap pesonancnun Xocun guammmisr Karaail  yeyanapu mapmyl
B yAApAan Kaiicu GUpH yusy uma yasannaran?

4. TeGpaunm  goHryprimie TYAKUIL KAPIWHAHIH, achank  Kosdpuuuents i
CYHHIIH Hisa? by Karraankiap pedonancunir (Msuk taGuatira gannail TaLCl|)
Kypcarann? )

5. Avap samenpra Gepnaran kyuaami Mozyait G¥fiuaa Gup kanua yarapea (op
ca €k kamailca) pesowanc sipdexrn Oyanaamimm?

6 Konnencaroprapuunr crrusm Ysrapca, GyTyn sanmscupruur manbanan were).
MOJX KUARETTAN AKTHE KyBBATH ¥arapaaumu? Arap Yarapca kgannaii MHI{IOpra Vi
rapaan?

7. Pesonauc maiituaa kyusanmm Up Exu (U,) ma U, &xu (U,i wanr e
Gyamacauri Kannaii TYULY I HpHAaan?

8. Hama yuyn pesonanc haiimupna SHAHPIATH TOK MakcuMan Gyranu?

foksap y3apo Tenr GY
ApHUHT YTKA3yBUAHIH

ey

2.18- pacm.
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b,=b, exn ﬂ_ﬂﬂsh Bywra ¢akar W=, — _lhll_m 6
MYMKHH,

SaHKHPHUHT pe3onaHe pexcumMura ou
PacM, 6 aa kypcarnaray. Bekrtop Anarpammanan KYPUHAAHKH, Migi-
A0pP wUxarTan ¥3apo  reur, ammo Kapama-kapun thasana OVaran
PEAKTHE [pe3onanc) towaap /, Ba [, Oup-Gupaapuun Tyaa KOMIeH-
CAUANaiAn. 3anumupra Gepuaran Kyuaanum sexropu U Guaan dasy
KUXATAAH MOC TYWYBUY aktus TOK BeKkTopu /, Gup fiyana sanuup-
HHHT YMyMufl Toky XHcoGaauagy, H,:E_mmm KWAub. pesouanc nafiv-
Ad KOHTYD 31€K1p Tapmormnma XYLLW aKTHB warpyakajmex HiLaati oo,
By naiirna SAHKHPLATH Kyudawnw Gupap YMYMHUI TOK opacumiry
(hasa cummmm Oypuirun o = () OGynann. Bouwka tomonaan 3aHKHPHII

w Gypuak uwacroraau CHHycounan kyuaapmn g — U,sinwf ra Y-
Fania yuuur rtyaa YTKasyBuauaury

== _\wu._u ﬁw.[eﬁv...ﬂ z, uyyKn .._Mluu wC,

yarauna spuu iy

1 BeKTOp Anarpammacu 2.18-

Pesonanc naitnga ¥38po Komnenca
/p Ba [, sawkupnary axup TOK [, =/
€K KHupK Oyamn MYMKHH,
Ka3yBYaHAH Y

HLHANdHYBUH peakTunp TOKIup
Aan Qzﬁ Kanua Mapra karra

Oy Tebpanui KOHTYPHHUAT THAKHH §1-

___5___.; L Om

AKTHB YTKASYBUAUANK g nanm peys Mapra KkaTia €kum KuumkAHCHro
Goramg, Q=1

nueoar reGpanuiy KOHTYDUHHHT  acank KO3 -
&

= o= B [ |

€HTH Aeilunany, Teckapy uucoar aﬂw TeGpani KOHTYPHHUHT ¢V -

Huwm aefiuaany,

Saumkupna TOKJIAp - pesonancu Kyiiunary yeyanap Guaan
SHAHHHIIN MyMKR:
[

l. Sawxupuunr L gg (6 napamerpaapu, WYHHHTIEK, W, =—

Vi
yarapmac Gyaraunna ManOanuHr Hacroracunn Gup Ttekme Varaprupuin
OHMal w = w, Tenrami amManara omupuaanm,

2. MauGannur yacroracy o yarapmac 6yarauna L pa C i
Japaan GUpoOHTACHEN €K1 urrkanacnmy
FApTHPHI GHAaH © = v, TEHMANKKA Spunnaan,

XaKugnil napansen TeOpanuLy KOHTYpanapunaa  agrup VTKasypuan-
AR 3AHIHDHIHT aiipu SHEHOCH Oyamacaaw Gadaku HHAYKTHB roag-
TaK TyJaa yrkasypuaunanry V, HHHT 8KTHB TAWMKHA 3TvBYMCH g, Tap-
Jia Kupanu (2.19-pacwm, @). 3awxupaa pesonaic Kapop TOmra .-
'Min - pesonanc wapru (b,~ el OaXapuausd, tokuunr MHHHMY M4
(A= Lyin=U-g) IPHIITANANT AR Guan Ly MymkHa.  2,19-pacm, 6
Adrit pesonanc pexumu Yuyn Kypuaran BEKTOp Aunarpammanan ky-
PUHANWKH, pesomnanc maijtuia HHIYKTUB FANTAKAATH TOKHMIT MOy
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XOCII

apameTrp-
Oup Bakraa) OHP Tekue V3-

i U.oC nan Gupmynua karra, 6y

ok I
= U/.y, KounexcaTopaaru 10K /o WGIH, FBHH

ypunnG T

pinnaru nomanan XaM zu,ﬂ::—.a %-W 1
9 . "Q. N.HlT Lt
[=U-y, apnary Towaap [, sa [
| te pekAMiA PEElTRD, g SEE ¢ w — [ naw Gup Myuna
p oueue P aktup asementiaaru TOK % TokJap Pe30HAHCH
QAOP KMXATLAH AT ydyH xas Oy Xoaic sanwHpra  Gepuaran
ArTa GyJaanu. ES“_ park  yMyMmnil  TOKHHHT oKAD Pe3OHANCH XO-
P m._.mh_mbm. mwm”wvmzm xia (pasana _mwﬁ:E:__ﬁmm.__. _Mow%&:::m:.: Cos¥
ey WA é i Ky mw_..mmmuu
.}&WI:E I -.fw.m.—hgm.‘.—mﬁ.—.ﬁ::ﬁ s L ?__-w?_.__n_:_i \
ACH 1 H w*_mnqm___.m;m, _h_zm_ﬁ:v:Epu %o:pmhm.,_ ausamy Mapdasan
2 naRoRs TOK/1ap PE3OHAHCH PENHNE KTaM  HA3APMAAH SHT
13 inﬁ._bgm:z_”mmm: tyaa goinanasuur My
: I KTPOMATHAT !
o, x_.,nomhm:mpmw BA KOHAGHCATOPIArH whﬂ_a_%_wm aneprust ana uly
Hunykrun mm:ah vuyH cap(prapaanran omm__:.": UlL,=Ul,.
| ,qu_._na%o AWvﬁmnﬁ__hm aaMatnind Typasu, 4y ’

MeHTN

I, Miunn anapim 1apinon appajinaH as

matn finFnd, as Ko
. 2 MAHTH NEKTP CXE 1 a gyiuur. (Ko
i e m.wm%ﬂ%% nactaruun O B yo.;ﬂﬂ:ﬂé;w:g% YUy
paucgopmarTop 1 xap Oup rpynna AOﬁﬁﬂm_.ﬁ;_H uaMatimi.)
e opu ns_ﬂww_“_ Gearuaann0, keilnn yaraprup
TYBYH TOMOHMIE

R u._mwl
vy B deKTp Td
jan cxema . :
9. Yaaruuunnr [7 Kuonkacuuu 60cHil % yuJIaHnLHi Gup TEKHC
. Ya

: H L -
? 6, JIATP éppamiia @mu:a@migm: =200 B (yxuTyBud
g 0 aw ToMonnaa Ue=1dU = Muaykrus Fanrax
PTHPHO, YHUHD HHK anaHMWHT  KYAHHT.

kypcarTmaci Gfitnua) :.Q
; L4 H
y3ariiHKT  XOJATHHW r. . g

gr v..uuﬂ — [, GyANLINCE IPHILIHA w nadrapra €ub KVANHL. ;

e SnapuuiT KUiiMaTAapH U DOCTAAL OHAUH TOK

By o dcﬂ ﬂmqu_ﬁ Y3aruHUHT xa..ﬂ_nﬁ_w_ﬂﬁ__w By xoaaraa f1\-

3. Keflnnuaauk A Gyaumura p : B Bk
: IMATHHUHE MHRHUMA : < . Kyunannim Ba

/) KufivaTy JaanKk munumana Oynaiu. By

JAT yaakjaru XaBoau Of 115

1 TOKHHNY
amnpoari
aml OGujad 3
UDO._.._._




2.20- pacm.

JapHUHr 6y n
YKTANarn Kuf
xmqw?ﬂm €3uaanu. Kuiivataapuan  2.10- sxansannnur Gupunum
- Munykrus  Faarax Y
HHHP O 5
pesonaucra i yaar  yaarusarn r
Aapia, _umuo“._ﬂwm__.wv_._iuv.f opTTHPA mov:@?oumhs_hwwwobﬂ OY WaAHKH
4—5 1a _.J_zqm.__mnhws_qwnwﬂm_ ele Z:H?s:_u B u:_h_.,_m: _.Mw i
1IdH KeHHH X

OJIHra i 1 =4y BKCII2pUMEH ¥ Xam

mwmn_:w,_mwwwchmv:___ 2.10- Emhwg«m ﬂ%wﬁ:wimEamﬂzz Gaxcuapno,

i s BAJNNAH KOHT AT,
ABUH pesonancr YPHHHT yuTa Xapaktepiu
peXUMAAPHT _,“_wnxww“mw pe3oHaHc :mfxﬂm_umm %whmmmmmwﬂ__w,“_ﬂ yuy,
NBSHTAE Dy (YUMAHWIT BA TOKAADHAHT KHij THHTH 1L

> aH aHa wy pe ; KHiMATAAPHHT TONUE

6. YVauam Yy PemUMIAD yuyH Bek nuo,
g HATHIKANADH B TOP Auarpamma .
Gyiinua yrica: PH  Ba S-nyHKTIAr L KYPHHT .
R Kas3yBuamanKaa YHKTOArH TeoMeTpurK KypH -
TY I 38HIKCHDH L <18pHH, (asa cwkHi 6 ypruap

| 4 1 - Yy =
punr (2,10-x r KyBBat Kosduunentn co _wm ar1 o HH Ba" Oy-
JU=xanegaan). S% HU XUCODAALIHH GaKa-

Z10-wansan

_ Vauutaap
Xucodantanp

U, 1 /8 Iy L o
cose

7. ¥ :
P )Fﬂﬁ”ﬂﬁ_ xﬁ_%_@vwquwmmﬁ cucremMacuaa Ky#unaru /o= /. (L);
UHBHKAAPH KypHACHH, (L) Ba ¢ = [y(L) Gornannmiapunnr Dw_?"

Y3-Y3HHH TeWHPHII YIYH casoJnap

l. Suekrp 3ammupaapaa o
afitiaann? 4 HpAapida coaup Oymapuran

116

pesodatc xonucacu aeb uwumara

Ar

H

oKnap pesoHanciii
‘Maskyp
cra OGowkaua v OuaaH A
iy
it Teopannuiap 4

analiTnpeax
Peaonanc naituaa Iy 8a fy

- 1aGOpaTOPHS MIIH
TEBLMOJIYNIAP JONY3 CXEMAJA YJIAHTA
SAHYKIPUHW TEKIIHPHIL

Meresmoauunaap 10JuLy

Tok pa KydJaHHAapHuur tonorpapuk

KypHUIHY §prafuil.
hbaza Ba JUHUA

4 (hazaau

y3" Ekn yyuoypuax®
y (pazann TOK

WK, Mcienmonuuaap

CnHKs cuMaapira,
i, Arap narpyska (

| prapraapy HUManan udopar?
WA KOHTYPHIt pesoHancra cosfaliiiir antail yeyan kjananan?
aM IPHLIHLL MY MKIHMI?
iB PaATAKHIHT Y3AIMAArH  xasoaw Opaink Y3rapragia KOMTypuiHt

actoraci Kauaai Farapain?
ap pesonanc nahTiid LOHICHCATOPHAHT CHFHAMIIH HKKH MApTa OpTiHpcak

10K o Kamaail yalapain?
(I va lg) ToRAapHIHT Tenr GyaMacauri Kahuai

Y wpniann?

H Y4 ®A3AJH TOK

J. Mnn Oaxapruilad Makcal

4 cxemana yaanran yd gasanu TOK sdu-

WHI TYpAH .Umxn_._z_.__—mﬂbm_.: HIITHUHHA wzoamﬁsw_m:dmb TeK W pHI

pexuHC akTuB Harpyska yHuyH;

HOTEeKHC aKTHB HArpysKa y4yH;
HOTEKHC AKTHB, WHIAYKTHB Bd CHPMM HArpyskanaap y4yH.
(BexTOp) Auarpamma-

KyuaaEnuAapuEn yauaii ypraunm Ba yaap
rary HUCOATHH IKCHEPHMEHTAN TEKMpHLL,

Hra oua nazapuil TywyHuanap
yarapysuall (CHHycoMaan) TOK
nerebMonuuaapuin yu hasand 910K manGan
cxema OViinad GUPHKTHPHAALH.

ManGanra UCTebMOJUHAAPHUHT Kanmpap cxema oy -
xap Kaiicu (pasanapuaiie KapUIHANKJIaPH-
HoMuHAd  KyuaadHTa My Jganagranura
L0JAy3“ cxemaza yfhaHraiaa 24 2 2g
KapLIMANKAAD I HIHT Gow yunaapu A, B, C manGanan Kenaer-
oxupry yuJaapn 3ca gefiTpas HyKra () ra yna-
pasasap Gyfnua nocuMmerpuk Gyacd, y X0d=

SdmKHpNAA NEKTD
ounan

HACHHUNT

yaauuiK yAapuie
WAl MupKLoprard
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Aa 0" wykra yu (pasaam manGaumuur Xyann
CH U Gnaan dupHiTH

quaapHuur () sa 0
neb arananu.

Vu thasasu manGa asa IOK JAPHHUHT OHHK{
Gupaapunan dasanapu Gyiuua 120° (éiu yuiau
KHraH Gyaaan abHu;

lytaafn HedTpan nyr
punanu (2 21- pacw, @), man6a Guaay werew!

HyKTanapuiun GHPASIITHPYBYH CHM HefiTpas cif

Kuitvaraapu G
Oup naspra) cuy
e,= E, sinut;
es= E,sin(ot — 120°);
ec=L,Sin(wt — 240°)

Yu tasa OK aapununr amnaur
TaBCHp STyBuN KuitMaraspn £,

= Ep= E.= E, 6ynann,

yAanapu Gup Xua oyaud, yaapuil

Arap amnus Ba HEHTPAN CHMJAADHHURD KAPIIHAHIH HOATE 1001

Gyaca, ¢aaa KapWHAUKAAPHHHHT

KHCManapuiary ouuil Kygaaumi
MUKLODP i xaTaan (hasa

10K napu 9&2_ GHP XU GyAami, s
A= st::ab

nhm" Q__..._m:._ Tch — M_Onw“
ste=Upsin(of — 240°)

basa wywsanmmn ne6 weraran OHpOH JHHHA  cuMu Guaan

Heflrpa
CHM opacnaarn xamma manta é

KUl MCTEBMOJUMHUHT  GHP HOMJAN (
SAMAPUHINHE OOW BAa OXUPrH yuaapn opacupary Kyuwlanuuwiaapra i
Taaan. Yaap U, U, U, &xn U, ne6 Genrusanani.

LWynuuriek. dasa KYUMauniiapuiuHr - TabCHP STYBYH KHilf 1

Aapu xam ysapo tewr: U,=U, = Uc,=U, Ba yaapuunr sektop
CHMMETPHK yu HYPJAH 10/1Y3 XOCHA KHAALH (2.21- pacm, 6).
_ Jlnnna kywranumm ne6 weraran ukkuTa JUHHS CHMH OpacHaar
CKH HCTaran ukknra (pasaunur (Manda éxn HCTEBMOJYH) GO VY-
PH (A, B, C) opacunaru Kyunanmwaapra afimuaam Jlnnus Ky
wuwnapu Uy, Upe, U, ékn U, kypunnwuna Gearuaananu. Yanp
CHMMETPHK HATPY3K&ga Y3apo Tewur Oyai6, (asa kyuaanmwaapii
V'3 mapra xarra, sabuu

U= Upe=Ucs= annﬁ\w. Uy

Jlunust cnmaapuaan (A—A, B—B, C—C) oxu6 yraérran TOKJI]
AUHUS TOKAAPH aefiHaaum. Vaap /,, g, [y E€kn Iy Gunan Gearusan-
Au. Mauba Ba meTeBLMOAYUHUHE GUp HOMJIN (pasanapuaan oxuo: yia-

AUran Toxaap qasa roxaapu aefinanc /., /.., le €ku [, Onnau Ge.-
rusasamsy,

HetesMonuunap 1oz

y3 CXemana yaauramzaa mau6a OGuaan ucrel,.
VIOMYHHUAT Gup HOMaH (pasanapn KeTMa-Ker YAQHIAHAUTHAAH AT
Ba hasa tokaapu ¥8apo teur, sanHH l,=1, 6ynanu. daza Kapui-
AUKAapH TeHr GyJAranna (CHMMerpuk) (pasa TOKAAPHHUHT OHMIT Kuii-
Mataapu ammanryranapu  Gyiinua Teur Gyaub, ammo Harpyska xau-
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Ey Ba £, y3apo Teur, sinuu £, -

o%?_mzzm

| 10K nan :Qaam_EEnm_& ®

epura kypa ounfl (hasa
yrag Oysnanu:

=/ sin|of £ ¢);
{ —240° £ 9),

A
mw .ﬁ:
fo=1nsin(®
WFHHAMCHTA TERD OyaAran HenTpan e
Gurauia Hoara TeHr 6yaann (Oy epaad /i,

i

cuMaaru TOK
U
Zyl
= eHKHMH YUYH
=ry="rc="ol P ol
gexTop AMarpaMmacHian X

iy TOKJApHMHT il
fpyaKa CUMMETPHK 0

By cuyMeTpUK aKTHB HATPYSKa (T4
A H LA PUHED . i an i Ter
JAran TOK Ba _Qw 92 pacu. a). Arap (hasa H.ﬂm.w:__._.;_____mq ﬂ___mn:z:
Hpno TYprON , = dinss Ky AaHNILAAPUHITHT CHMMETP :
gca (7 rpg#+7c) @ wvy O pa O' mykranap opacuia HEdt
U,=U;=U,) caxnait yuyx - mm ToK Iytigtic=
e ABHARY (2.21-pacm, @). Y Xoa1a IMFUHL A :u o
1HA A, s Guiinab OKaIH. By pexiM yuyH TOK B g
_ 2y el THILAH,
Ky arpammaci  2.22- pacm, 0 na _Qunm::cz-
uarpe] man (HefiTpan) CHMHEH a}(paTnil M)
i ira Tenr Oyaui

K _.H_nw::::_.m-_. _:_::_ A A B ra

ﬁ{: 38 AL € v__ n:._...._.E_._ :O/:.—__M_:ﬁ
. H—: _w 1a ar T3¢ Al (v« .__m—.wn.—_::.—_ Kyun i : i
Md )

; 0, KYMHHNKH Kamd ket
hﬁ__ﬁw%x_,:% KouyHaapura GUHOAHAND (2.22-p
V. Mwne Oaxapuil TapTHOH
| ; cypeaTuirat .
g yu e K TAPMOFHrA yJaHr.
B erpE ,_ﬂwaw: Hm vonwam:_ Gusan (pasa amnep-
i WHAKRKAEPH Ty Ty T ! e
{5 ﬁmmm mm% .L ga A, napuunr Oup Xusa xu._cnmq___m:w_ﬁ:wmg i
iipaapn A, A narpyakana nefiTpan cumaa TOK iy e
_ n“.%z?mﬂ%h,:ﬂm witonu xocua uauur. Cyurpa H i
. ﬂ 3 ; _ HereMannnr ZD_uﬂ,___m_.: i ain
) / uMMerpuK CHCTED ‘ . el o
- <__ae_wwwnmq n%mum mum AWHKUA TOK BA KyuJaaHuuLiapr §
o xocH 1HT. : T
: me_;mam?_:z 9.11-kaasanra C3uur.

=
0 cuM Y
=20 neiirpad
s pHunr wm_:o.: .
BeliMyeTpuK  HATPY3Kald
gumac, uynkn hasa TOKI!

P .‘m.
CHMMETPHK 8KTHB HArpysKami CX
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paapiu pocradm  Ouaan (asa TOKAAPUHHHT KHAMAT JKUXATHLAH
MuHHil TeHr Gyanwmnra pHHur,  HBHH [ ,=ly=Ig 6yacun. Har-
xapakrtepaapu Typanua GyJaca, (pasa Toxaapu ysapo Teur 6y -
a xaMm pefirpan cumia TOK Ofauimra HILOHT XOCH/  KUJHHT.
1 Hatmkanapuin 2—11-xansanra €3NHr.

3awxkupuunr 6apua  nul peKUMAAPH yuyn (1:4) macmrabua
B KyuAQHUILJIADHUHT tonorpaduk BEKTOp AHATPAMMACHHH Ky-
_ Tox [/, HUHF BEKTOp juarpammajard Ba yauamaan OJHHTEH

lMaTaapuiy  COAHLITHPHHT.
Kyituparn casoajapra €3wa KABOO OepuHr: @) HenTpan cium=

axamusaTu; 6) Y4 (pazann 3adIKUPHAHE KAaTeUH Ba WapTiil CHM-
pUsicH XaKuaa Tywynda.

} ..w-mm_::_ TeKmMWPUII YUYH casoaaap

GUPHETHPHILTHIHT Kanpail yeyanapH Gop Ba ynap

2.23- pacu,

. B fol _ a m—u:— THICNA

PHHHHP  KHitMaTaap y
JAPHHK  VBrapTupuG :
e : Wi ) DTHPHO.  HCTEBMOAYHH I i
ey e.z_m_ua_.,%wu_a Yocua xuaunr. Heflrpan E_ztm_,”_::.ﬁ_ﬁwmwm.ﬂ_mm: o
! as IWAAPHTANE  HOCHMME ficain ¥
TPHKAMK A ¢
%h_wm:w HaTHRarapuau 2,11- xanpa _w_..._ m_mn__ﬂb,__umvz._n_.__¢__ Sl
« SAHKHPHHUHE ) ;
o _mmm_ﬁqwhwuﬂ_n__ﬂ_“__ M_mvm.,__\mizm_:::_ 2-nyuxraa aliTHATAHASK KO
e HE 8w PaTraniad cyur, HeTenLMOTYHHIHT n__m_M oy
aap Ar fpy fo B Kywaanwwaapunn Uy, U, U, xamn m._zﬂ._..
HUHT  axpar S Tath
Emzqvm.ﬁ_:,__.wmd.m“.__.ﬂ___u,wﬁ___E HYKTanapn opacunaria kyuianuiinm ,{._i_._:_.
e ! w_.:._%. Pasa Kywnanuigaapu nzzgmi_::m_.::. I
o _Qﬁ_mz.:E“_ :m_:m._,_m_._ .‘_._n.“,m.r_sc.; unnurr O Ba 0 5_._,4.._.
alino  6Vanmura xoc¢ 2
¥auau HATHHANAPNHN w.:-xﬁmbxmaww_ ,.wm;.:”_.HH s

u“ w 3

Ta (pasacy 1 aKTH ¢ .
pasacunarn akTus Kapwwankaapun HHAYKTHBAKK Ba CHFHMra H_
; aJ-

MalITHpH T iT r r mn
puob, HeATpan cumuN Kafita yaarannas cyur L, C nap
4 ) 3y ana-

Yu (pazann samEMprAFEI
fail xonaapia K¥asamanu?
U, Hefirpajs cHMHUHI aXaMuaTh Kaupan?

B, Vu azany TeiH Ba NOTEKHC HapysKa yuma?

Yu _—._m—wm.:: TOK ba 2%.?._3._:_,:3&3 zm—:pmﬁ Xodja CHMMETPHE cucTema Tati-

guaann?
Yu (pasadn cucremana rasanap anMalMuimn HHMa pa y apaaam Harpyssa-

{ &.:%E_ (HOAMHYH) CHMIATH TOKKA Kanaail TabLEHp STaiH?
L | Gmumh: CHUMMETH « HerebMoAMHE 100y cxemanan %___&u.ﬂ__uz cxemara

fifa yaanca, hasa Tokaapn Ba Kyunannihapn gaunail yarapajan?

7. Yy (asain sapuIPIAPHHET TYPT CHAAR Aunnasapna  HuMa yuys nefirpan
HI KYHJAJAHr KeCHMH (pasza cuniapUHEKHILAN KHUHK?

Y (hazaan CHMMETPHK Ba HOCHMMETPHK yeTehbMOIuMAapra oujl  MHCOANAP

punr,

211-smansau

II. Miwwra OMA HA3apHii TylwyHuanap

~ Yu (asaaun  ysrapysua (cumyconsan) TOK SamiKuphid SJEKTP
NPT HACHHHHT MCTEBMOAUUAAPHHN YU hasann AIOK  (kyuaanuu)
WiGau Guaan ,oanys* Eéku ,yuOypuak® cxema Oyiiuua yJaHaaH.

124

| Apanaw (r, L, C)

. 1
HOUMHYH CHM y3i-
ray

¥ auamaap z 8- adopaTopUsl MUK
Harpyaka - - i WCTEBMONYMIAP YUBYPUAK CXEMAZIA YAIAHIAH VA ®A3AIN
1ypanpx ;_ 5 _ a_ lo _f_cn_ U _cmm_cmﬁTQ i TOK 3AHWUPWHH TEKIIHPWLUI
& U
AB|T BE|"C/ |
Al A >_»_w_m_=_m_=_m dwdﬂmw% I. Msn Daxcaprilian Magcan
Ak E_,_xm%_z_ _ _ _ . 1. McrenvMoaunap yuOypHak cxemana yaaurai yi hasanm ToK
| | _ _ _ _ _ _ _ JKHPHIHHT TYPAH PEKUMIAAPAATH HIIHHH IKCIIEPUMEHTAN TeK K=
_ AKTHB HocHMMET-
I pii _ v 1) CHMMETPHK AKTHE HArpysKa YuyH;
Xyawn Jiawnaf, 6) HOCHMMETPHK AKTHB HACpy3Ka YuyH; .
HONMHYE CHM B) alipum dasasapu amparwirad Ba GHPOH JMHIA CHMA y3uarat
_ yauaran aryaps yqayH.
| il e 0 (dgaa pa JUHHS TOKJAAPH OPACHArH HHCOATHH IKCTEPHMEHTAN
pananr (r, L, ﬁ.v. UL P H LT,
| ROIRASH SN YA 8, Tox BA KydJauAw/APHUT BEKTOP (TOHOrpafHK) ANATPAMME:
_ pHHH Kypull Gyitnua Taxpnda OpTTHPHLL

[
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2.24- pacm.

Herenmoaunaapiuir yu (asaan Tok ManbGaura gamnaai cxema Gyii-
4a yaanniK, HCTEBLMOAYH a40XHAa (asacH KapUuIMAHTHHUHT Kanidl
MHKAOPAErH HOMHRAA Ky4Jauuinra gwkﬁmhhamﬁmm:qm BOFAHK, Y-
Oypuak yaaHrauma pasa Kapulaangaapu "2, Zy., 2o, JAp TErHul
an A, B sa C antust CUMJAAPHHINT OPANAPHTA YAAHAJH, ALHU UCTE L
MoaYHHiHE GUpHuYn (asacku A Ba B nunuig CHMAAPH OPANWFHIAE, NI
kuuun asacy B Ba C Auuns CHMJAAPH OpaJHFHAA BA HHXOATAA Y-
naun (pasacu C Ba A Juuud CUMAAPH  OpaJMFWAA  yaairaw Oy/uuiil
Kepak (2.24- pacu, a)

Yu asasi HCTELMOAYH KAPIHAHKAAPHHUNT  KHCMAapuaarn (asi
Kyujaauwuiaapn  yu (asaau CHMMETPHK CHCTE@MaHH XOCHJ KuHjdil
(2.24-pacm, 0), AbHU

wy,=U,sinot,
Ugo=U,sin(wt — 120°);
g, =Upsin(owt - 120°),
JIuana  KyyJanniaapuHEIET  TALCUP  3ITYBUHM KHIAMATAAPH
KYITHAATH TEHrAHKAaPHE €311 MYyMKHH:

Upp=Uye=Ucy=U,=Uy; U,=U

q

yayu

Jh»
nemaic, uerebMoaunsaap yuGypuak cxemaja yaauranaa aunua sa dos
30 Ky4AanullJIapn ysapo TeHr GyJaap 3akai.

daza Tokaapu /., fye, [, akar afipum (haza gapumanknapi
(2,5 Zpar Zca) JAPHHHC  XapaKTepura Ba MHKAOpJapHra Gorini
6yan6, auius cumaapuparn Tokaap /,, /g, . ra tesr smac (2.21
pacm, a). Jlumus Ba (asa TokAapu opacumark OGoFsanum A, B, €
ryryuaap yayn Kupxroduusar Oupunuy KOHyHH Oyfinua Ty3uiril
TeHraamManapaal anuKaanam:

pacm.

renraamanap épraMuia yu (pasagan Harpyskatnuiw Gapua X0/~

YuyH JAHHES TOKAAPHHH AHHKAALL MYMKHH.
asaan cuMMETpHK HArpy3Kand JIHHHA TOKJAPH

(1, =1,=1;), basa Tokaapu (Iypilycy fea) 22H }/3 mapra kart-
b /. ﬁ#\wh_ 6ynamu. DBywna Jaunud Bd (paza TOKJApH CHM-

CHCTEMAHH XOCHA KHaiu
Ppy3Ka HOCHMMETpPHiK Ofvraiia
iti Oy nucbar cakiaanmaiin.

W05- pacm, @, 6, 6, 2 Ba d aapaa yu (pazanu UCTEBLMOAMUHIHE TYP=
py3Ka pexuMapH yuyH TOK Ba KydaAanuuiap BeKrop Jjuar-
JAPHHUHT KYPHAUIIM KYpCaTHaran:
CHMMETPIK AKTHB narpyska yuyd
HeTeLMOJNUHBIHT GuTTa (hasacu ysuara, sbHI
9.95- pacm, 0); ! e A
HCTEBMOJAYHINHT HKKATA (pazacn ysuiara, sbiit Lyy=U, fg0

ap yuys (2.25-pacm, 8);

) GUTTA JAWANA CHMI Y3UITAH,
R 4K 2.25- pacu
) HoCHMMETPUK aKTHB HATpy3Ka yuyH (2.25- pacu,

yaapo Teur

auuus pa (pasa ToKJAApH Opa-

(2.)25- pacm, @i
[,,=0 xonaru

et [,—0 xonari yuyH (2.25-

d).

Il. Munn OaxapHil 1apTHOH

. 9.96- pacmaa kypearuara
| s, 3ankupup yu (asaa Tok
MEAAPH (7 pys Tye BA Fea) 1 pOCTAGL OuaaH

CHMMETPHK AKTHB HArpy3Kaan Cxe
vanGanra yaaur. asa Kap-
(aza TOKAAPUHUHT

123




C aKTMB HArpy3Ka) Ba Vauaum HaTHKAAdPHHN 2.12- wanpaara
IPUTHHT.

6. 2.12-wansasnary  Mawaymoraapaan  doilaananus, JAnHus Ba
438 TOKJApM opacujaru nucbarni xucobaam ba gaHmHpHUHr Gapua
i pexcumaapu (139 AyHKT/I8P) y4yH Maciirabaa ToK Ba KydJaanHLl-
gprunr (ronorpaduk) BEKTOP AHArPAMMACHHH KYypHHT.

7. Kyiiunarnaapra Xynaoca qHKapuir:

a) yu (asany HOCHMMETPIK HAIPY3KAHHHT (paza KyuaanuurIapu
(MMETpHACHTA TABCUPH TYFPUCHILAY

6) yu hasanu 3aHKHPHUHT Gapua WUl PEKUMAAPHAA  AHHUG Ba
i8a TOKJIApH Opacuaari gucoarTIap TYFPHCHAE,

‘ u 832 TOKABPUHHHT ([, F [y F1c,) TeHr GYAMaCAUrHra SpUInHr (1o~

(o—o

i - 3 ca

2,96 pagH Va-yaunu Texmmpuin YUyH casoinap
1, Tok BA KyuAauHuliapHHT CHMMETPHK CHCTEMACH nnma’?

2. Yy hasanm nan pysKann yaaul ycyiu Kannai anugranann?

reuraurura (lo=101.=1.,—= : ) .
ap=lpc=1c,=1p) apumunr. dasa Ba JHHHA  TOK 3 Huma yuyn yu (asasn nCTemMOAuM yuGypuak cXemala yaaurania pasa sa

w_m KyuJaHuwWaapuHy yauam HATHIKAAAPHIME ¢4 2 12-ssansanra ey ins ysaanniunapy ¥aapo Teur 6yand, tokjap sca TeHr amac?
JliHust Torununre hasa tToxnzan V3 M 2 4. Y4 (asain cHMMETPHK HArpyaKauuur OHTTA (asacit aKpaTHAIAHAA JHHHA
b V'3 mapra karra Gyauuura nuioi japu Ba KywAauMILIAPH Kanuail Yarapaiu?

XOCHJ KHAKNT,
o 2. Yu (asaan ueTebMOAUHHNHT dhasanapupan Gurtacuun ampal ity
yauaw natwkarapunn 2.12-xansanra aunr.

3. <.f_ (hazann UCTeLMONMHHUHT (Dasaddpuaan  HUKKUTACHHH 8K
THO. V/auam naTmkagapuHn 2,12-xanpanra €3uur.

4. CumMeTpHK aKkTuB HarpyskaHu kafita Tukaat, AMHHA CHMAADI
JAan GuTTacHun awcpaTuHr, Aunna, Gasa Toknapu Ba Kyuganmiainpi
HUHT KHitvaTaapuun 2,12-xansanra €3pur.,

5. Basanaprarn oy, Fucs Moy KAPUIHAMKAAPHI  pocTAaL  Gi/iig

JIuius cHMIapiaan GHTTACH ampaTHATala 32IKHPHUAT Wil PEKHMH KaHnat
JLH?

Kamnaii x0a1a AMENA TOKJAPH CHMMETDHK CHCTEMAHW TaUIKWi Kuaanu?

Vu (pasasn Toruuur Gup (asain TokAaM athaananrn HHMaLa?

8. Yu hasann CHMMETPHK HCTEBMOAUNAAPra MHCOMNAP KVPCAaTHHT.

9. Yu (pasann marpyska yubypuax cxema Gifinua Kauuail ynauann?

9. jaGopaTopusi HLIU
YU HAZAIN TOK 3AHYKHPJIAPH/ATH KYBBATHHU YIqALl

202- 3 4 nua .
Yanamanp | oo 3 1. Mmuny Oa)kapHILIAH MaKcan
navpwsa gy | Zoy | x| 4s | e | an | Yac | Yen 1. DAEKTPOAHHAMUK CHCTEMANH BATTMETPAAPHUHT TYSHANIIN B
|0 ST s | e | e Jall mpuHLUIE Onaan TAHHIIHLIL.
alala | a|a |ale |8 |8 |‘as] e __ N 9. Yu dazann TOK 3aHxup/apHAa Gup (asaan Ba yu (hasanu Barr-
: paap épaampia akTHB Ba PeAKTHD KYBBATJADHH fauaur ycyJuia-
IR i Guaan TAHWLINLL.

CHMM K
gl 3. AKTHB KYBBATHM OWTTA, HKKWTA BA yuTa BaTTMETp GHadH b2

(pasazu CHMMETPHK CHCTEMAHHHT PEAKTHB KyBBATHIH GuTTa BATT-
oD GuJaH yauam ycyJJapHHHHT HA3apuil acociapi GuJan TaHnLmLL.

II. Minra oW Hagapuil TywyHuanap

Micknra ___mmm.
Axtue Kyssatdu yauant acGobaapu (BaTTMETPJAAD)

yaHaan

Jlunua cumn
yamniran
AxTHE HO=
CHMMETPH

Ulcose = Ulcos ﬁ\%v

rraankan yauaiau. By epaa U—paTTMeTpHHHT KyuJanuul uy/ard-
g Gepuaraw kydaaaunuw, B; [—BATTMETPHUHT TOK Hy/AFramMuadn

faérran Tok, A, ¢—kyunsaunw GuadH TOK Opacniard dasa camxuu

124 B _..,_.u..n_m_..:.
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0 . 28- pacm,

p épramuna yauanaan. By ycya yu cHmam ya (pasanu 8agip-
HKKH Xa]au KyBsaT (hopmysacura acocaanran. Yu pasanun 3au-
HHE OHWI KyBBATH
p=t, b, Aty byt e,
eumMan yu (pasaan cucremaza j, i, +i,=0, Oynnau [.—
|‘J-
a_h>+hmw
Oala yu (pasaan 3aiXKHPHUHT OHMA KyBBatr (hopmysacu
P=uy -yt g dy—Ug by —Ugty=10,(0,—Uc) +
+ dgltg— ) = iy Uyctig lye =Pyt Py
\cG06 aftanTHpyBUY MOMEHTHHUHT Ypraua guiimaTura mponop-

1 Gyaran xapakaraanysun KHCMHHHP Oypuanuw Oypuard, y4
H 3aiKUpHUHT YpTaua éku aKTHB KYBBaTHra MponopuHoHaI-

2.27. pacwm.

Yu qasann cuMMeTpHK CHCTEMAHHNT aKTHB KyBBATH Kyfnaaru oup
Xaaae (opmysa duaan udoaanananu: "

P=3U,l,co89,=V3 U,[,cos%,,

Oy epaa U, Ba /,—Kyunaunu Ba TOKHUHT JUHUS KuiiMaTaapu; o

KyuJdanull OWaan TOK opacuiard cumkmm  Oypuarn. LLlyauur yuyi
Kyuaaanuil Ba TOKHUHF JHHUS KHIMATAAPUra  yaauranm BaTTMETp yi
(hasann 3AHMHPHUNT KYBBATHHI KYpcaTMalimn,

AuMO KyBBATHUHT Oupunun U(OAACH CHMMETPHK CHCTEeMasd YU
(23aan 39HKNPHUHT KYBBATHHI OHTTA BATTMETP GHAAH YAMAll MMKO-
HUHW Oepan, JeKHH YHUHI" KYPCaTHINUHK Yura KynadTHpWm Kepai,
Bynna satrsmerp uyaramaapu vernwinga (asa Kydaanuinn Ba ToKil-
ra yaanmun kepag (2.27- pacm), Yu (pasain ABTATEAMHHET 4YyJFAM-
AApHHH 0aAY3 €kH yubypuak yaarawga YHUUC KYBBATHHH YJAuall
cxemanapun 2.27-pacmaa Kypearuaran

Hocummerpuk yu (asanu samxupHuur KysBaTHH# yauaw  yuyi
Kyfinaaru qopmyaanan Qoiiiasannaaim;

P =P, +P,+F.=U,l, cose, U, cos 75U, [ cosp,.

Byuna gyssatun yauaw yura Barrmerp Onaan  Gamapuantd, xap
OHp BATTMETP HCTELMOAMHHHHT (ha3d Kyunanuilura Ba TOKMra yJi-
nuwn - Kepak (2.28-pacu, @). Xap OMp BAITMETP KYPCATHWHHKH §4
pazacununr Kyssarti 6¥inua AnuK (PU3NK Mabuocu Gop.

Onaraa, Typr cuman yu (asann  saiKUpHEHT KVBBATHHI Vadail
yUyH yu adaemenrvin sarrverpaan poitaasanuaaan. Byunait sarrve
AA yuTa KY3FaaMmac, yurta xapakarianysuyun dyaram 6§au0, yJapidi
yTran TOKAapIuinr y30po  TaLCUPHAAN XOCHJ OyJAraw ainantupysiil
MOMEHTIAD yMYMHA YKKA MaxKkaMmaanray Xapakarjgdpysuu uy.aram-
Aapra rabeup Iraan (2.28- pacum, 0). Pasasap Gyiluda KyBBaTaapiil
KaM/adll aBroMaTiiK amu:n_u_,._bmh:.

—

Py = 1,U 1o €08 (1,0 40) + 15U, c0s (T o) = Py + Pa.

ayBuuaapunar xap oupn W, pa W, parimerpiapuuur yauail
JOpaapuin Guaaupani. ]
Arap ukkura BaTTMETpHN 3ammupra 2.29- pacm, @ na Kypcaria-
CXxema Oyiinua yaacak, yJapHUHE xur.vmm:.:c,__m_u_mz____:. MHFHHIHCH
(lasasn saHKUPHUHP AKTHB KyBBaTHHW nipopanaliin. .
ap Oup kywnaysun 2, Ba P, yanua (usnik axamu#Tra sra smac.
it sartmeTpaap W, sa W, k¥pearnimiapuunar HuFHHANCH yu (a-
| samkupuuHT KysBaTieA Wdoaasaiin, BekTop awarpavvasap-
dofiranannaranga wynra 3bTubop Gepulmr kepakki, Oypuak @
[, Ounan gyuwrannm U, opacuaaru OypyaKaAup, AbHH U, , uunr
pucu U,, vy oani Kepak.
(pasasu 3amKNPJAAPHHHT KyBBATHHM §Juaul yuyH CAHOAT HKKH
Hran sarrmerpaapan (2.29- pacu, 6) nwaad ankapmoxaa. Bart-
IPIMHT MKKaJa TOK uy/AFaMaapH pacmja kypcatuaraunex (axar
Y4 CHuan yu  (hasaan 3aHAKUPHUHT CHMMETPHK BA HOCHMMETpIIK B aunis  cumaapura  yaanvacaan  Gaakn  HXTHEPHH __EM:_M
HATPY3KAAATH KYBBATH MKKHTE BaTIMETP €KH HKKWH 3JAEMENTAH Ball KA JdHus CHMAPHTA XaM YJAaHuiun My MKHH. Byuja kyuaauy
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2.29- pacwm.

YYJFAMJAPHHUNTD TeHepaTop Gyamaran OAanii Kucmanapn (yuna
BATTME I PHUNT TOK uyJFaAMJapura yJaaumall 6yu goaran yunnuu
HHA CUMUTA yJAaHWIUW Kepak.

Bartmerpaapaan GHPOHTACHHUHI CTPEAKACH TECKAPH TOMOHra Ofs
Ca, YHHHI KYYAanuil 4y AFAMUHIHE yaaapidn | KuceMamzapuiu) aamaiis
THPHIL JA03UM, BATTMETPHUHT KYpcaTuiiuuy 3ca mauuit aed  osnil
kepak. (By cose¢ < 0,5; ¢ > 60° na coaup Gyaamu). Mkkn saemen i
BATTMETPAA KYUHW Ba aliMpHLI aBTOMATHK pasuiuiaa Gawapuaann,

”__uo ..ﬂ&nz.
. )
BarTMerpHitur Ky peaTHuins

— o
A= Uyl ,cos (Uscly) =Ulsine = v

| AaH Du._\ulw « A,
1II. Hwnw Gaxapuin TapTAOH

|. Crenana 2.31- pacMaa KypcaTniran SJeTp cxema nsquaxm%w
fita yaaruu 1 punr yur ToMoHrd yTkasuaras xosartd a THE T
. 'KTHB ﬂm..ﬁ%mxmzzzﬂ 10J0Yy3 cxemana %hmzﬂmmhxﬂxﬂm M.Wmmwxmom—m
Barrmerpaap W,, W, sa W, 2.28- pacmparu CXeMm

:. o

. AMmepuerpaapuunr Kypearnii Gyfinua wmonwwgmn @Twmwhm
..z_mh.m CHMMETPHK Harpyaka X0CHJI Rxhzmmhz. qaJa it
..q.:E.u_mu:::E; Gup XHJa IKAHAHTHTE MIIOHY XOCHJ _Em_ P
. Hixn aneMeHTNn BATTMETP R%nnmﬁxExzﬂ HUFUHAH ﬂ__ e 2 E
P, Guaan coanmTHpHAaLH (CHMMETPHK joJy34a 3aHKUP :o._w_ﬂ.m
W ne6 xucoGuam MyMKHH, YYHKH HeATpan CHMAArd TOK

rxmmqm yaaruu ,[1° Hu uam TOMOHTd YT asHII M_Em: m_mw.._n_(.mzm”
YKTUB HArpysKa yuGypuak cxemana w.__m__mmbz.-%,_ u;u;mx__: omhmm.
| y/@HraH aBBajrH CHMMETDHK Harpyska yuyH wa;mEam@”ﬁz: -
kepak. Harpyska oa1ys Ba yubypuak yJaurauia H

TH BATTMETPHUHT KYpCaTHIAADH COJMUITHPHAALH, T
4, Kafira ynaruu ,[1* &ppamuna i0Jays3 yJai THKJAaHALH,

PEAKTHUB KYBBATHW ¥JIYAILL

CuMMeTPHK HArpy3KaAy 3aHMUPIAPAA UKKH BATTMETP ycyan Ois
JaH peakTHs KypBaT auukaanaid. CHMMErpuK Harpyskaia

(0,0 = 0 —30%, (T30) = 5+ 0"

Y xoapa P, — P,= Ulcos|e —30°) — Ul cos (¢ +307) = Ulsiny =

Q =]
= oynaan Q=1 3(P, — P,).

Yu (pasanu cummerTpuk Harpyskana peakTHB KyBBaT Gutra paris
MeTp GHAdH XaMm vaudnuun mMymxnu. Byuga BaTTMETPHHHT Ky
HHLD YYJAFAMH TOKAN dyJaFamra yJaaumail, Oyl KOoAras HKKHTa Jiiil
(baza) cumanapura yaanaau (2.30)-pacm, a).

I 1. Y KUTYBUHHHHT KYP=
wentan sartverpaarn xanut K axparunant i

4 tMacy Oy iidua HOCHMMETpuK HArpyska XOCHd Kuano, wa;mwbwmm
Skapuaanu. 2, 3, 4 nymkraapaars yauail paTwkKanapa - 2.
gapanra ésn/iamu, A

% poi CuMMeTpHK 10J11y3 yuyH  xucobram* rpadacuia

Y »Us.e - “ww.v . -
2.30- pacw, =

) 6080
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WOCHMMETDPHK 10JIRy3 YuyH Py, =P, 4 P, + P

Py,

COsg =
=T

i Qp= Uylysineg.

5. Crenjiuy 3NeKTP TAPMOFHIAH AMCPATUIANLH.

2.29- pac™, @ ra OMHOAH yd4 CHMJHM 3aIKUPAA MKKH BaTTM
cxemacu #uruaaau, Kafita ynaruy I1* wan tomoura §rkasuau®, y
SEM:E cxemara MoOC/aHaJM. _

6. Crenpnu yu ¢pasaan TapMOKKa ynab, CHMMETPHK Ba HOCH
METpHK Harpyskajiap yuyd yauamzaap Oaxapuaanu. Harmiad
ésumagn. Barrmerpaapuuur kypcatumaapu il

2.14- xkanpaJjra
KocJ/aHaiH.

2. 13-wanni

Vanawaap

Xucobaawaap

..a.u.w. Q&

Iy Py

cos sin @

Bt B

A

CHMMETPHE 1041y3

Hamn

HocuMmeTpHk 1004y3

|
|
|
|

2. 14-mannvan

Yauguraap

Xucobnamaap

Harpyaka

b [ n] o] elrgy

Pyy=P P, [0=VP—P)| @=VTr,

CuMMeTpHK

Hocummerpuk

PEAKT. KyBpar
OUTTA BaTTMETP
Gunan
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eHHH TAPMOKAAH axparu6, 2.30- pacvra Gunoan, y4 CHMIH
435,11 CUMMETPUK HATPYSKaHMHr PeaKTHB KyBBATHHH §Jauaul
GuTTa BaTTMETP CXeMacH fiPHsIaNN,

Aun TapMoKKa yJal, Harpyskahnu appajry TaxpudagaruieK

TPUIK OJIMHA L, 5
A watwkagsapn 2, 14-kansaara  €sunaii. Taxpubanan

H MabaymoTAapHH, KyHHAATH dopmyaanap Oyinua QAHHraH=
MJIAH COJNHILITHPHA LA

Q=V3(P,—P) B2 Q= V3P

-Yaunn TeKWHpHL YYYH CaBojaap

L Bup dasany Ba yu (asand SACKTPOAHHAMHK cHeTeMAarn BaTTMETpAApHHAT
G B HILIAN TPHULATH, Yaap 3amkipra kanzjail yaanamu?
Varapynuan TOK 3atkupHra yaanran paTTMETpAap KauAail KATTATHKHM KYp-

1|

Vi

Vi hazann 3aMKHPHUHT AKTUB KYBBATHHN Yatam yuyn neura Oup (asani

tp Guaan Mexnanmi MyMKHH?

WMMETPHI HAFPY3KANA 10JAY3 Ba yuGypuak cxemanap YUyH yH (pazanw
Wi kyssar Gopmynacu ymymuii KypHuumra sra. 9 pa 4 nNyHKTAdpAATH
pajapna numMa yuyn gasa xapuimingaapi Kuiimar Wuxarian yarapmac Gya-
yrapun w0an1y3aan yubypuakka yriasranja Tawpiéa HATHIKA TApHHHUT Y3~
(il Tyynrnpud oepunr. E
KKHTA BATTMETPHHAT KypcaTiinH 6iiinua peaktns KyBpaTun Kawiap XW=

Il MYy MEHH? :
8 WiKxnta natTMerp Epramuaa vu (pasaan SaHKHpHHAL akTHR KyBBATHHA Y-
I TYypIMtA YAGHMUL CXEMalapHHR kypearunr, By Xomnap Gup XHIMH?

nadopaTopHsl HIIH
BUP ®ASAJIN WHAYKIUOH CYETUHKHN TEKLIWPHIL

Mwnu Gacapuuiian MaKcan

, Bup dasaan ysrapysuas TOK HHIYKILHOH CU€TYUIHHHHT TYy3H-
Ba WA TpPUHLATH Gujaan TaHWUHLI.

GETUMKHK 3/€KTp TAPMOFMrA yJaw CXemacH Gu/aaH TaHuuiul
JeKTp SHepruscH capduuu yauauHu ypravuu.
|, CyETUHKUUHD HILAALTHHH TeKWUpUG Kypuur,

|, Mwra oun Hasapuét Tywyndanap

YyrapyBsuyad TOK /eKTP SHeprufCHHHHT capbhunu yauaur ydyH
UMOH CYETuMKaap MIIJIATHANAH. Yarapysuau TOKHMHI CHETUH-
I XOCMJ KHJATAH MArHWT OKHMJADUHMHT COHH Gyituua oup
Wi Ba kyn oxumauaapra Gyammaiu, Macazxaw, 2.32- pacmaa
| OKUMAH HHAYKUMOH CHETHHKHMHT myJjat ysagiapanad (maruur
WPHupAaH) GUPHHHHD TYSHAHIIM KypcaTH/ira, WMupgykuuon cuér-
WP yauain MexaHusMu Kyduaard KucMmaapaan: Uyaramaap [
paaran U- makqan 2 sa 7' waann 7 myaar ysaxnapaat, aiaa-
| asoMmunnit auck (8), Kapwu Kyrtéauk (£), yarapmac Mardur
(peppomaruuT HCrusua (skaanuw) 8 Ba xucoGaaur MexanusmMuaan
Ml Kypcatramaratd) nGopar.' S ISUEL ¥ _

—
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WHUHT TYAa Kapuwwaurd, Ly — wy uyAFAMHMAT HHILYKTHBJH=
x0a1a aflanTHPYBUH MOMEHTHHHT TeHramMacu

U
M=c - f k-1 -RU T sin¢ = & /Usiny

e

KypuHaguKku, alaauTHPYBUH MOMEHT HArpy3Ka TOKH Ounad Kyu-
W KynaiTvacura nponopusonan 6yJca, LHCKHHHT aitaanuiiap
9ca HArpYS3Ka HCTELMOJ KuAaéTras sHeprusra nponopunoHa-
- JHAH MAcaN@HWHT MOXHATH K03(ppunHeHT sin g HuHr Kuimatn-
[ cupkum Gypuarn ¢ ra, AbHH nyaarT Y3aKHUHT KOHCTPYKILHIA=
' Gopaukanp. Arap ¢ Oypyard KydaaHuid Guaan TOK Opacuiaru
(i Gypuary ¢ ra TEHT 6yaca (¥ =¢), y xoaaa cuBTuHK Mau-
HCTEBLMOIUHra KenatTran peakTus sneprugnn yauahau. Arap
— ¢ Ba siny = cosy OGyaca, y X0/A3 aiNaHTHPYBYH MOMEHT
ley[U - cos » =k, + P ra Teur Gy nanu.
lemak, alnaarnpyBin MOMEHT MCTEbMOJIMHHHHT aKTHB KyBRaTH=
ponopunonanmup. By xo0a4a AMCKHUHT afiaanuimiap COHM Tap-
ai WCTebMOJAUWTA KeJaéTran aKkTus SHeprusty annKaiin. Tex=
Jaauran CYE1UMKHUAT KOHCTPYKUHACH aHa wynaail.
JaHTHPYBUH MOMEHT TabCHPHAAH JHCK yarapmMac Maruut b
Onuaa ailaanrannia, AHCKAA ylopmMa TOK i WHAYKUHAIaHALH.
. TOKHWHD Y3rapmac maraut Mafinonn 6UAaH TaLCHpUAAH ANCK=
AflaHKULIM Te3Jury 1 ra nponopiuouad Gyarad TOPMO3/0BUH
TyBUH) MOMEHT XOCH/ oyJaanu, AbHH

.._.Sq“_ﬁm « 1.

J@HTHPYBYH BA TOPMO3/IOBIH moMmenTaap Tenr Gyarania (M=
) kP = ko GYnann, Gynnan:
, k
P==2.n=C, -1,
k X
i

2.32- pacm,

Faarai .
:w.ﬂ_%mimﬁwwmm%cmvﬁmgnm (7) CuSTUHKHMHT HOMHHAN TOK KyuIl
A RaNTATH KEO Mﬂmvwm_nmzm%w MM_.._EE_ ypananu Ba n;m?sx:::%,_._:_ﬁ__

o "ANATAKH v g
mmﬂmv.wxm_,m KETMa-KeT yJaHaiu UHT ypamaap CoHW 03 Oyand,
HETUHK .
zm_.zv:.ﬂ“M”ﬁ_m,._*”__:muxmwﬁw._nmw FAATAarHAal YTysuu TOK / XOCHA Kuarail
el T ysakman v 5 f
zmﬂm KecHG yranu. YRS yrarypud fynakai DHCKHH WK
(4
wumzwmmmﬂm% 4yJFAMH 3C3 WHIHYKA CHMIAH scaaub, 8 —12 w
JAHHLL xfﬂmw_ﬁ Gyaann. SaeKTp TapvoFura =%m§ma‘§m:mpz Ky
S _,_H_.::.:, TOKM Nyaar ¥3aK 7 Aa MarHAT OKMMH O b
VT zm::ﬁ,_. 2y MATHHT OKHMH MKKHTA MArHuT OKHUMHra w 111
4 6yiinac AT s ®, Ba okuM Dy, ra 6yaunanu. Kapun g 26
HH KecHG ;wm ar ysakka airaérran um okumu O, mnam:wmrﬂw =,
LwryHTaap m@ap_:w Ox:..z ®,, sca aucknn uernad yrug, zm_,_._wﬁ:m:‘__ __H
manu. P, Ba _Ve,. .”m_ nyaaT ysak 7 WHHC TADMOKJAPHAAH YTHO ,.L%___
TOKAAD Lrhwx:__ﬁamwﬁﬂa ohxzz.ﬂmv AHCKAAH YTa&THG, YHAA Eo?.:.
L Muckna nHAVKIH ' )
P, marnur ” YKUHANAATAH TOK GuAaH .
! OKHM/IADHHUHT y3apO TabCHPHAAH afllaHTHpYyBuH ?ﬂ%,M_,_”“.___

Te3Ur HCTEebhMOAY HHWHr aKTHB

| CHBTUMK AMCKUHHHT ail/laHuLl
agt [ nasomnia capdnauran

jrAra nponopuuoHal. Bupop B
pris:

W=P: __Hn_ﬂ.a;ﬂﬁ,x. N,
epaa N=n +t— CUETUUK JAHCKNHHHT pagKT { nasomuiart afina-
maap COMu;

W qatunkuuaT XakukHil 10MMHUHACH,

N
D1 afiapuiig yuys kerrag BaKT quupa cuérunk  OpKasau yrrau
QI 9HEPrHACHHHHT XaKuKUil MHKLOPH (ucrebMoayira capdpaan-

ABbHA CUBTUMK IMCKH Onp

XOCHT Qw.amhm. T ufd,
By epna ¢ — marnur d 24 sieprus). Kansafhaup akr ¢ nasomuia captaairan SHEprus
Gypuak; ¢ — yarapmac zow%w::h%%%m‘waawlm &, BekTOpAApH OpacHiari i ==ﬂ:=ﬁ.v yiura :m?ﬂs:m,_ﬁmz XHCOG/AN MEXaHH3MU TOMOHHAAH
Moupan, O, =k, - I; d, = byl U ToK uacroracu. Bouika To- M4 Kuaunann, Bup wnaoparT-coar sHeprus HCTEBMOJHHH yauau-
10y Pu=kulv="Fhy — 2u=xy=2rfLy ne6 a6y ) AUCKHUAT afijanuuinap COHH CUETIHKHUND ysatum COHM JAeilu-
2 5 n, ¥ A* xappu Onaan Gearuiaannd, CUSTYHKHHHT K§puHauran-

| kBt — coat — A Auck afiaauy
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XHJAHIL MYMKHH, G —
y , Oy epaa U — 1apMOK KyuJaHHwH, 2y — Kydaauii ira au6 yfnnan, Macanan ,
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wu®. Ysartumr COHUra TeckapH MHKAOD CYSTUMKHUHI HOMHHAA 2O =
MHACH XucodJaaHann

Eco.uaoo Ta .ncm,_.
A aiin |

CU@rquKHHHT HOMMHAM Ba XaKUKHH AOMMHHCHHM Onarad  xo040
YHUHT HUCOHI XaTONMTHHH AHMKJAL MYMKHH:

W —w C=C
Bp—=—= - 100% = ———2 . 1009%,

W Cx

oy epaa: W, — cuéruui xucobra oarau aneprus; W — auckunnp
N 71a aiinauuinapu 1aBoOMHAA SaHKHPHUHT capiaran XaKuKHii sHep-
THACH.

CUETUHKHH TEKUIHPHIILAL MAKCAX, YHHHP GyTyHuTTH()OK nasiar
cranaaptu (F'OCT 6570 —75) uuur ranaé pa LWIAPTAAPHHHE KOHHKT -
PAL EKH KOHHKTHPMACAHTHHM AHHKAALILHD.

FOCT 6570 — 75 uuur TexHuk Ta/1a6 Ba wapraapu  Kyinaarnia;

) KyBBar KO3I(pHUHEHTH COS ¢ = I, WoMHHa KYUAauuw  Ba
4aCTOTANd ~ CHETYHK KYPCATHIIHHHHD HHCOMH  XATOAMLH, AHMKJNK
kaaccu 1,0 Gyaran cuérumkaap yuyw, TOK HOMUHAN Kailmartuaan 10
naun 150% raua 6yaranna + 1% gau Ba anukank knacen 2,0 Gy«
raun C4€TUMK/AAD YyuyH, TOK HOMumaaugan 10 gan 200% raua e
ranga - 2% JaW OpTMAacAurd kepak. AHHKAHK KaaccH 2,5 Oy.iran
cu€runinap ysyn + 2,5% Oyauwn kepak;

6) KyBBAT KOIppHUMEHTH COS® = 1 GYIUG, AHHKAHK KaacCH 1,0
Ba 2,0 Oy/ran cu€Tunkaap yuyu cesrupiuk aapaxacu 0,5% nam
aHHKANK kaaccw 2,5 sa 3,0 6yaran cuéruukaap yuym sca 1% ail
OPTMAC/NTH Kepak;

B) CUETUHKHHHI KeTMAa-KeT Hy/JFaMuaa TOK Oyamaii, KY4JIaniil
HOMHHBAA Kuiimatnra nucoaran 80 — 110% nu Tamwkua sTranna cyér-
YHKHUHT JUCKM T§ia GMP Mapranan OpruK afilanmMaciurn Kepax.

Cu€TuuKHHHT HOMHHAN KyMAAHWILLATH Ce3rHpAHK napaKacuiil
AHHKAALL YUYH, YHra JHCKHH TYpPFYH afiiaHtTipa o/ajuran naapai-
Aa KMUYMK Harpyska /,;, 6epamus. CyéTuMKHUHD Ce3rHpJAHK Aapancis
cH xyiduparu opmyna Gyiiuua annkaaHanu:

S= ..m.z:. . _.OOw\.

»«:a.&
Il. Munn Gawapuim Taptitn

1. 2.33- pacmaarn cuéTuukuu TEKUIHPHII CXEMACH HNFHJAanN.

2. Harpysia peocrati épaamupa HOMUEAM TOK YpHATAING, CudT-
YHKHH |5 MHHYT MaBOMHAA KM3IHPHHT.

3. INacnopraa Gepuaraunapu Gyituua CUSTUHKHUHT HOMHHAA LON-
MHHACHHH XHC0G6J1a6, oAHHraH Kuiimaraapuun 2, 15-kagsaara é3u-
Jianu,

4.'CY4ETunKHN HOMMHAN TOK/1A KH3pupraunan cyur [=17,, wnar-
Py3Kana Ba 7 BaKT HUMAA AHCKHUHT afilaHHwWaap COHM XHCOGAaHALM,
Byuuuv yuyn puckiaru gusua Gearw nafino Oy/auilin GHAdH Ky3as

13

e

33- pacwm.

1 cekynaomepuu foprusuG, 10— 15 Ta afinaunmrapuu canarad-
CYHT CeKYHAOMEepHH TyXTaTaiH.

5. 3amkup KMCMAJApHAArTH KydJaHHIIHHA astoTpancgopmarop €ép-

Aa HOMMHAJM MuKAopAa ywsaG TypuO, TOKHH HOMHHAJ ?::chm”
a wucoaran 150, 75, 50, 25 sa 10% napHu TAWKAT aTrau zz -
aapu onunamu. TampnGanu TOKHHHT Xap onp z___sc_?“m.__.a:: %h_.,w:n::
ranan Kaftapuo, ﬁm_u“.m:: wuqm_wmm mmﬂ__”w_ﬂm:x Kuf
v Kanapm - KaaBan A

.mﬁom_mﬁwww_._mbm: vmm XHCODJIaIAapAan oa::_.m:a gmeavﬂﬁwwh:moqm
CAl CUBTYMKHWHT XATOJNUK 3TPH YH3HFH @H:.‘\NV 55.:25.:0-
. CUGTUHKHHHT CE3THPAMTHHH aHuKaau (TaxpH mm_.wﬂ W Pl =
icH KuuuKpoK OyJaraH aMuepmerp Ba zmvEEHME mig
Fal peocTar épaamuna YTkasuul MabKyd). mmvzsn%m_.:zw i
PaH MAKCHMAJ HATPYSKA Kapumuaurd ypuatul, yHaa oraa Bal
Xam TOK Gyaumnra mﬁﬁmzms nxnxzhwmqﬁ__w_._ﬁwﬁwuwﬂ_m _.,.‘:mw._w:xm_m:_.
: uur. CyHrpa mnarpysi
..ﬂmmwwmwﬂmxﬂﬂ_ ﬁwuqowmnz_wv afinana GomaryHua Oup Tekuc Ka-

2.15-wmansan

Yavautaap _ Xiueobaamanp
S T (SR NP P
% A B aitn c %
10
25
B 50
75
100
150
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mailTupunasn. Ana wy momentna amnepmerp Gyhuua [, u aniig
Ja0, Cuéruuk cesrupauru S Hu Xucobaaur.

8. Cxemanu ysraprupmacian sarpyskaud ampartud, astoTpui
thopmartop épraMuia KyusaHHiuHA HOMuHaara uucbaran aspaa 80U
cyurpa 110% ra yaraprupuur. Mexana xoana xam CH&ruuiiiif
IMCKM aidnanmaca, aemax CHETYHK y3uua afiianmaiinm,

9. CH@TUUKHHHT HWAATHUINA SIPOKJAMAMCH  Ba Kaungail  aunuigii
KJIaCCHra TeIWIIJIHAMDH XaKHaa XyJocd duKapuaaim.

amoén OYJaran HOUMBHKAMAUD
pacmaaru d srpu YM3HK). [yn=
[uam spum  yrasruuan An0i
SUHUHT  KucManapujiard ysrdap-
YUAAHW L HAHT f.._.:_.:E__.ﬂmt_Qcm
KrepucTuKacH Typauua OysaLu
-pacmjaru @ Ba 0O TYFpu Hu-
ap). Houwsugau saemenmrap-
‘mapameTpaapu (Kapuimaui, wi-
THE/ANK BA CHFUM) UH3HKAH 3JE-
gaapaan dapi/au paBulujia CraThi

Q 0"

1S

V3-yaunu Texmupum yayn cavomnap

1. Munykunon cucremann Gup (pagaau ca8TIHKHIAT TYIUAMMIE BA WIIAIUL 1L
HHITH Kaunaii?
2. [Kaunail maproapaa culrungninr aliiaHTupyBUn MOMEHTH  3aHKHPHIIT (1
THB KyBiaiHia nponopuHoiant

U ¥
i M._ hﬂﬂuqu Co=

3. COCT Gynuua cuérungpap yuyn ganaait 1asa6 sa wapraap k¥itnsaan? u
4, CuBrumgnuur Cearupinry Ae6 uuma TYmyHnaanu?
5, CuBr MiHHHT Y2aTHW COHN ne6 HUMA TYMIYHHAZAH? - AHHAMHK 2.34- pacm.
6. Cubrunsnuur Homunan joumuiicn jed uumara afiTndajn Ba y Kaunait aniie d a
naHaan? de, Loy = v, G o= =
— e — Ty aun
7. CuBrupxuver xaguinii gonuniicn ne6 mpumarddafiTniann sa y xapmait amig ol 0i du a8 ..kw. Q.
AaHann? ~o—Pr—o-
8. Cubruuxuuur nucoOuil xatoaurn kapfail anukianain? Wy MyMEKHH. . s
acazay, (peppoMarHuT ysagJau —H
KIUB FAATAKHHHT XapakTepuc- o
11- naGopatopusi Huiu e A nygracuzarn (2.34-pacu-
HOYU3HKJIW NEMEHTJAPH BYJIrAH 3JEKTP 3AHXHPJIAPHH , d 3rpu UWBHK) CTATHK HHAYK= _ 0
TEKLWWPHLII i KapLInaur 7 7
Ua
1. Hiinm Gawapuminan maxcad Xy g————=ae,
L{A) .ﬂ_w
1. Hounsugau snementan 3/eKTp 3aHMKUPAAPHUHT HOUNIHKINAINI 0 nan
XycycHaTaapi Ba Gearugapn Guaan ToHHIHL, KOOPAMHATA MApPKasH :ﬁ:- .m_ U
2. Houusugan snemeHTAAPHUNT BOALTMETP XapakTepucTHKaaap: 6, A nykraaan yrran .Jmu o
HH OJIMIIHH Ba HOYMBHKAW 3JEMEHT/N 30HKUpAdpAary TYpPFyaauiral OA xusaurupuer e — bypd 9.35- paci.

jredcura tedr. Jlunamuk HHIYKTHE

pemxuMIapun XHcooaamnu YPrauui.
naury aca

II. Miira oun Hagapui Tywynuanap

Burra Gyaca xaM HOUH3HKJAN 3A€MEHTH OyJran 3AeKTp 3anuip
HOUMBHKN 1e6 atasanu. Houusnan Aefinaranna, Kyuaanull Ba Toi
yarapuumn GuaaH, napaMeTpaapu (KApWHAHK — 7, HHAYKTHBAHK — [,
curaM — C) y3rapu® KoJaaguran sanmup s4eMentd  (pesucrop, uil-
AYKTHB FajTaK €xu wougencarop) tywynusann. lynuur yuyn xau
YH3UKJAN napameTpaapaan gapkau, papuuiaa HOTH3HKAN napamet)s
AP TErulljii Y3rapyByaH 3AeKTPOMATHHT KATTANHKAAPHHHT Pyl
uuanapu (macanaun: r (&), L(f), C(x) Ba w. y.) Tapsuia €anuaaii),

3aHuCHp HOYUSHKAW 3IEMEHTHHHHT HOUYMSHKAMANK XAPAKTEPHCTIN
KACH 9/IeMeHTHHHT (PHBHK XYCYCHATIAPHra Ba 3NeKTPOMATHIT MY Xil1s
HHHT xapaktepura Gorang. Macanau, nyaar (deppomarnut! ¥aaxiu
HHAYKTHE FaJATaKHH y3rapMac TOKKA yJaraHaard BOJAbTaAMnep xapak-
TepHCTHKACH (B. a. X) umMdugau (2.34- pacmparu, @ TYFPH HH3IK)
6ysica, ysrapyBuaH TOK 3alKupura yJaaraHfaard XapakiepucTuraci
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u
X g (A) T M__H =g ﬁ,

arpu uuaug d ra oui A uygraparn PS ypuHMAHUHT KAAAHTH=

Hikua stran B Oypuax TaHreHcura TEHr.
QUM3MKJAH  9AEMENTAAp aA0KA TEXHHKACHAd, apToMaTrnkana,

pomiKana, Xucobaaul TexnuKacuia Ba TeXHHKAHHHT mcE_H_nMw“
pHaa kenr KyJazaumokaa (Macanat: yarapysHén eoE.:Em_Q.sz
(pasanapuny yaraprupui, KyuJanuu Ba TOKHH CTa Inahs
Aal Ba HHBEPTOPJALI CHIHAJIAPHN napameTpHK ycyda

Y Ara KeaTHpuin Ba X. K.).

1. Wny Gaapun TapTuoH

| 2.36- pacm, @ nard CXeMaHu 3JCKTP manGaura yaab, :omm=”
joMetp /7 nuur aacrary XoJaaTHuu yarapTHPUHT Ba moarazmquw_w;
WIMHUHE HOAZAH KanjaiiAup MakcuMymraua ysrapuuinra 1
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2.36- pacm

XOCH KHAHHT, wo.q_ﬂzmqnmmﬁ:. KypeaTuiin Gy iiuya TIOTEHLHOMET[)
mwﬂﬂhﬂ sz x.ﬁ:_:.m mmw?___m\m?w: KYUJaHHIIHE HOJra ,_,ngmEﬂE::..
S zug_wjm_%_: y3rapmac Kyu/iauuil Mau6anmra yaanr. Bywuunr
yuyh ymGaep HH T_n..lv X0oaarura yTKaswaaau. A Kyus-
HH (YKHTYBUHHWHT KypcaT™Macu GYiinua) GUPOH KuitMaTAan GO~
nao YSrapTHpHO FasTakHuHr Ysrapmac Tokmaru B, a. x U — (/
HU 0/ND, yauam uHartHxasapuun  2.16- xwansanra ._:\ﬁmu:,_.:E _% _ﬂ_.,v
wmzmﬁ_%wm.&amhm: axpatuand, tymoaep O xoaarra wquwmambm_c_ 1
qum:mem (_.%Mn_,_.bm}%mv:__ CXEMaHH 3JeKTp TapMmorura yJal, asTo-
i n.. TOop ( ), Aactaruuu afinanTHpranaa BOJBLTMETPH I
YPCAaTHIIN HOAZaH GHPOH MAKCHMyMraua YSTapuuiura MIIOHY XOCI
KHAWHE. §lna BoabTMETp Kkypcatnumm 6¥iuua JIATP épraMuna 311+
KUPra GepuAaérTran KyuJaHHIIHK HOJra TEHTAILTHPHE Et:%.j.
Faamaknw ysrapysuaw Kyuaawum Man6aura yiaur., m%.E::. .w,__ ____
TyMGaep 7' un [,~") Xozatura yTkasunanu. Suau _Qa.:m_:._:_w_:
(YxuTyBUNHKHET KYpcaTMacH Oyiinua) HOnan GHPOH KuiiMaTraua v
_.m._:,“%qa. FANTAKHUHT y3rapyBuan Tokmarnm B, a. x. U_(/ ) il
0au0, yavaw waTwxanapuuu 2. 16- xansasra  Esumr mmzw_._ i
zmx%mmmw.m Aamparu0d, TymGaepun O Xonartura YTKasuur, . ’
_.mww.m;m:o.ﬂ.ouzmnq_,m_. EM Aary  cxemaHu 2- nyuxriaa mmﬂrm_.m::pm_r ya-
e %. Fura yaaur. Cyurpa tym6aep 7 épaamuma aav-
ae PyBYaH Kyunanuwra yjaaar, Kyunanuwmsu noagan mai -
% %.,_zwm;m y3rapTupuG, Gy THNJM HATPYSKAHHHT B. 4. X. HH 0N
o yauaw navixanapunn 2. 16-kansanra &suur.  3amxupun mai-
hw__wmmwnﬂﬂ_mﬂ ,_,Mgoamv I un O xomarra xafiTapuur.
4. 2.36- : nllarn  cxemann | nysxraa aitrmsraumgex Vo-
.“.M_wzwn TOK TapMorura yaafimus. Cynrpa tymGaep 7' épramuia w_:.
uuoMeTp /7 opkaau Harpyska Ba amoxa /[ ra ysrapmac kyusa-
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fun TYFpH KyTOanK TaptuGuna yaaiimus. 3amknpra Gepuna€rram
aHUIIHY Y3rapTUpull OMAdH Maskyp HArpyskanuur B. d, X. HH
r Ba yadaw waTmxasapunn 2. 16-kansasra KHPUTHHT. dunn
jarpyskara Gepu/iraH Kyu9JaHuillH{ TeckapH KyTOJauKAa yJaanr Ba
Warai yauamsiapiu Takpopan OGakapuur. 3amkupnn  Manbaaan
Tu6, TymGaep 7 uu O xoaatra yTKasuul Kepax.
cnaTma. Cxemana kypcatuirau uyraauma jgamna JI ypuura
aukau peanctop cupatnia Gaperrep, crabuautpon Ba GouKa
Gsapnan (podnananuil MyMKHH.
5. 1 sa ¥ nyuKTAapAa OJMHTAH YAUALL HATHKAKAPU GYHHIA MaDb-
4 macwurabja B. a. X

U_=f({_)sa U_=F())

b kypuscun, drpn unsug U= [(/_) unnr uxruépuir N nyKracu

YH FAJATAKHUHT CTATHKABHIA BAa NUHAMMKABHI KAPIWIMAHKAAPH XU-
aucuH. Afitwiran xucobJjamaapHd B. a. X. HHHP comka N nyg-
yuyn xam Gaxapu®, surd xucoGnanran MUKAOp/IapHH  aBBaj=

Cuaad papk KUJAHIIAra HIIONT XOCHA KHJHUIL,

2.16-xannan

Jluonan warpyska

H ounanian
Hounangan HHAYKTHD PairaK uwwq__ﬁwwm oPpi KyE0Aa reex e
yaam Kyr16aa yaam

U. e [T U_ =
B A 4] I A

SN

==
IS o

-

D‘D.ﬂ"‘q

', 8- myHKTAA OMMHTAH YaUALl HATHXKANAPH OYitua uyFaanma aam-
Wie B. a. x. cu U_=f(/_) xypuacun. By orpu GH3HKHWHT HK=
| yxTacH (TerHmUINYa AAMAAHHHT KyuCH3 BA Ky4Id KH3UTaH NaiT-
pH) yuyn acGoGHMHT KapUHAHIH XHCOGIAHCHH. Jlamna cnupaanHuHr
ALK opTaGopraH CapH YHWHE KAPUIMJIHCHEN XaM OpPTHUIATE HILOH
BCII KHITHHT,

7. 4- nyukTAa ONMHTAH YJual HaTHKAMapH 6yiiuua GuTTa KOOPAH-
fap cucteMacuaa AMOAJNM HArpySKaHWHT manfara TYFpu Ba Tec-
Pi KyTGauKaa yaaHras pexumaapu yuyyd B. d. X. CH U_=[(l.)

WJCHIL,

Jlwonuuur manGara TYFpH Ba TeCKapu KyTOAMKAApAd YaAaHraHna-
Kapuwnaukaapunn  (Gurrasan KuitMaTIa puHn) m:nomhma_ YHHHT
bipn KyTOAMKAA yJarauaark KApWWIHCHHKW  TYFpH KYTOMHKIE
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yaaranfard KapiiHjnruaan Karrta 3KaH/Jaurura HIoHY XOCH/A KW/,
Harpyska R, HUHT Kaplnanrd Mabiaym Gyaub, y cTeHaxa Kypcas
THATAH.

8. Mw G¥iinua xynoca 4nKapuHr:

a) nyaat ¥sakgad HHAYKTHE Fa/aTaK KApUWHJIHTHHUHT YHOAH YTas
GTraH TOKHUHI Typura COFAMKAMIH TYFPHCHIA;

0) uyraanMa Jamna CnupaJuinHr KH3HIIN DapajKacH OpTraH capik
VHUHT KapIIWAATHHY OPTHIIN TYFPUCH/LA;

B) IMOMAHMHT XapakTepHcTHKacHra amanuil G6axo Oepul, yHIuIL
doitpanannl MyMKuH O6y/AraH BapHanTJapHHH Ky PCATHHT.

¥a-yauun Texmupum yuyn casoaiap

1. Kannall saektp sammupiap HOUHINKAH samkup aeb adrunann?

2, lNynar ¥3akin MUHAYKTHB FaATak B. @, X. CHHHHT ¥arapyBuaH Togaa HO'Ils
aual Oy amnun Tywyntupud Gepuur,

3. Uyrnaitva naMna B. a. X. CHHWAT aounusuanaurn gaunail daxropaap Graii
AHHKIAHA AN

4, JInon 3auicnpn B. 4. X CHHMHE HOCHMMETPHEIAN KanAail TyWwydTHpuial

5 Houusugan anementaapuiur gfanannm coxaMpn sa (pyHKLUOHAL HMK
ATAAPH.

12- naGopaTopHsa HILH
GEPPOPEZOHAHCIH KYUYNAHHIIL CTABHJIU3ATOPH

I. Mnu Damapnunan magcan

1. daewtp MuKaopaapud (Macanad, KyuJauuil Ba TOKJAAPHH) Clas
OUANAWHWHE napaMeTpHK NPUHLHNJAAPK BA Y3rapysBuaH ToKaa i«
Aafiinran 04U NEKTPOMATHU TN KYUJAHHIL CTAGNAH3ATOPAGPHI I
TYSHJAHUTH OUIaH TAHWITHLIL.

2. CraGnan3aTopHuur acocufl Hil XapakTe pHCTHKAaJdPHHH O
YHUHP AfipHM  9JeMeHTJapHHUHT craduanam  cudarura Tancupiii
anuKaaL.

(I Wwra oun Hazapu#t TywyHyagap

3amonapuil anexTp Ba PAAHOTEXHUK KYPHAMAJMAPHUHE THLINI1II-
ri, TeKAMAWrH BA y30K MYILAAT HILAAH OJMIIH KM MHXATIAH Y|
ra Gepuaaérrad Kyw/aaHuIHUAT crabuaaurura 6oranK. Macaaan,

TA KYBBAT/AM paiuonamnanapiy KUsAupHiura Gepuaasuran Kydaamn
IHHT Kuitmatn 1% ra oprea, yJAapHHHT Xu3mMarT mynanatn 15%
oAl uyFAauMa Jamnara Gepuiaauran kyuiaauuursu 109 nau sné
pOK OpTTHpHACA, XHSMAT MyasatH 4 mapra kamasau. Kyuaauuumii
nacT OyJadiin xam HomakOyJs OYVJaHO, KYpH/AMa HOPMAaJ HII PEeNSHM!l*
HHHI Oy3uanwura cadad Oyaaiu.

Ly tydaiian kam gyssatau mManGanappad oiganaunarania, 1y«
HHHL/IEK, TAPMOKKA KAaTTa KYBBAT YJaHTauia, HCTebMOJYMHM CT4
Ky4aanuil OnjaH TabMUHAA Makcagula manba GuJaH HCTeBMO /il
HUUC ypracura yJaaHaguran KyuJaaHum crabuausalopaapuiad ¢oi
Aanuaann Kyunauui CcTabHAM3aTOPMHHHT KYBBATH BATTHHHT KH'HI
yaywaapuian 1o 1031ab kujaosartraua 6yaul, ctabuianam  aguK/Anl i
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2.37- pacu.

an Gupraua Gopamn. Macanaw, savouasuil saekTp yauos ac-
PHHHHT afipHM KHCMAGPHHR CTaGHa Kyuaanui OHAAH TabmkH=
MYyH Ky4JaHHIIHHHT CTAaGHANAW AHUKAWTH YA40B acOobuaapu<
HHKANK Kaacchan Oup XOHA 10Kopu Oyauinn Kepak.

yaaHW LN CTAGHAIAWITA 8COCaH MapaMeTPHK Ba KOMIEHCALLH s~
eyau Guaan spuinaann. [lapaverpuk crabuansaToOpHUHr HiLAaLI

{)

WILUAH YH3UKAW BA HOYW3HKAW SJAEMEHTAAPHHHT YJABHHUI Cxema=

W Tauaamaan Ba yJAapuiner XapaktepucTukasapunan gofinana-
gi nGopar. By anementaap napamMerpAapHHHHT YErapuilMHHHT
Kyusanuiiura GOFIMKAMPH InyHAaliKy, Oyuia crabuanaarop=
HKHIL TOMOHMAArY KYYJEHWIIHAHT Y3rapuiud, YHUHT KHpHLL
HUAArH KyuJaHHIAHEr Yerapiiinaas GupMynua KuunK Gvaaiu.
11 MApAMETPHK CTabHAAIW NPHHLHIHHE OJAMM 3AeKTPOMAEr=
beppope3onancan) KyHAaHHI CTAGHAN3ATOLH MHCOAMAA K=
Kkaftauk. Byunaft sansnp Kerma-ker ysaasran konaescarop C
MHaNKAL uuayktTsank L nau ucopar (2.37- pacm, a). 3amkup-
OAbT-aMnep XapakTepucTukacHaan kypuuannku (2.37-pacu, 0)
N uygrasap opacunary ui 3oHacuna craOu) MSATOPHHHI KH-
TOMOHUMIAH KYUYJaHHI! BAa TOKHUHr OMP Kan4a ysrapuuiura Ho=
W MHAYKTHBANKAATH KY9AaHUUIHHHE O3TWHA §3rapuilu TYFPH
. By rasarak ysaruuMEr Marsut TyHusmwn 6yaul, kyqaa-
crabuanawt spdexTuny TabMUHIaNIH,
gAauui  cTabuAN3aTOPUHUNT MIIMHKM XAPAKTEPJOBYH AacocHil
[KuY yHUHT Kyuaaguuwiy Gfinua crabuanaw Kos(puuueaTuaup:

Rcubc__:__u . Q.:_a

U U

KHp K

foahuunent cTaGuauzaToOPHUHT KHPHII TOMOHWAATH KyuJdHull-
Yarapuiny YHUAr YUKHL TOMOHMAArH KyUYJauHWUIHUHT ysrapu-
il Heua Mapra karraaurnau Kypcatanu. Oaauit eppopesonascs
yuaanu craduausaropu (PKC) na K, =5... 10 0yaub, koHct-

e mypakkad ®KC napna Gup Heua yHJAAPHH TAWKWA STAAM.)

rimad

C uuur adsasaurara OupuHun  HasbaTAa YHHHT HULIATHIIC

|
WPH, MyXT4Aurd, KOHCTPYKUHACHHHHT OAAMHANIH Ba 8pP30HJIH-

kuputnun Mymkue, Bysapaan rawikap, acoCHi 2JeMEHT Tap-
IYilunray Ba TyAnHMaran Tpancopmaropaapuunr Ky aJaHuLid,

S

- 14}




2. 18-apnmsan

U, B

LA

U, B
1 Uy,B

2.19-mapgnan

2.38- pacm. 2.39- pacwm.

| an?w

CTaGHIU3ATOPHUHT YHKHIL TOMOHMAArH KYUJAHHUINM, CTAGHAH3ATO[
HUHT y3ula xeu xawjail Kymumua marepuasn cap kuaman Ba
Onanaw cuatunu Oyamall, uCTaraH MUKAOPAA Y3rapTuil MyMKIll,

| ..Qq_sz.m.

YauHu TeKwHpHil yYyH casoanap

II. Huran Gaxapuil TapTuou .
u Kanpaii x071apaa kywiannumuy craguanam sapyp?
qmmu_.EW““O HUHT acocuil snemeHraapu Ba yauauwr acGoGaapu  Guil HKAH SJeXTp 3amKHPIApAa Kywaauuumi cralmanant HuMa caGaGnad
s amac?
2, 2.38- pacmparu cxemanu HurFu0, asroTpaucopmarop Epaaniij (yupaniiine napaMerpHic crabuanam nnManan néopar?

C na HOUM3HKAW HHAYKTHBANK Kaimail poas iiuaiiun?
anarnm Gyitnia craduanam kosdduimenta Kaufall anuaanamn?
PICC umur acocuil a@aanurs  Ba KaMUHAHCH HHMajad HGopat?

8amxupra Gepusaérrad KyuJauduu y3raprupud, 5—6 Ta w
PHI HYKTasap y4yH TOK Ba KyUJAHWIWJAAPHUHT KHIIMaTaapuHi
uab, yaapun 2 17- xansaara €3unanan. Taxpubanan OauHram i
JAYMOT/up OYilHYa HOUH3HK/AH WHILYKTHBAHKHUHT BOJBLT-aMNep Xa
TEePHCTHKACH KYpHAAIH,

3. 2.39- pacmaaru cxemanu finFu6, asrorpancgopmarop €paanii)
camxupra Gepuiaérran KyuJauuiiHg Yaraptupuo, 5 — 6 1a uxtulpi
HYKTA yuyH 70K Ba KyuAaHULIJAPHHHT KWiiMaTAapuuu Yauad, y.
Hu 2.18-kansaara ésuwaanu, OJHHTAH MabAyMOTAap GYfiuua i
Ma-KeT 3aHXKUPHHHF B, 4. X. CH KypuJaiu. Munyrus snement / (f
na KydaaHulnu crabuanaur apdexrura spuwumr gepak, DGKC i
KHpHIL BA YHKHII XAPAKTEPHUCTHKACH KYpuaaau, AhLHH

Q-—:s = \..HQ_:“_._._ CIKH Qm "%AQ__V.

3= jaGopaTopust HUIK
P ®A3AIH TPAHC®OPMATOPHH TEK IIHPHII

Himnnn Gamapuuwijgad mMagcan

mp (pasaan TpanchOPMATOPHHHD TYSHJAHMIK BA HUI PEXHMIA=
Al TaHMIAL XaMia TaXpubanaH ONHHCAH MabAymoTaap Gy«
HHr acocufl napaMeTpJapuHu aHHKJAAUIHA Yprasuiu,

)aHC(hOpMATOPHIHT ACOCHI Ml XAPAKTEPUCTHKATAPHIA OJIHLI.

,_m.ﬂ_E_.m OHJ Ha3apuili TywyHuyaaap

®KC uuar wix 3oxacd sa craduajam KodpuiuuenHtd  anuiaaii
I,

jchopmarop OGP XuJa Kyu/JaHHILIE y3rapysuan TOK SJEKTP
WsCHHE, 4AaCTOTACHHM Yyaraprupmai, OOIIKa XHJ KyuJaHHlIiax
BUaH TOK 3/MEKTD SHEpPrusAcHra aiJaHTHpuG Gepannrdd SJEK-
WUT annapaTaup.

tpasanu Tpancdopmarop mny- o
K (MarHuT yTKasruy) AaH Ba -
yyaramaan ubopar. MauGara I

4, Myutasam uwia6 yugapuaaérran ®KC uuur kupuur sa uniil
TOMOHHAArd B. d. X Japuuu 0416, YHMHr Wil 3oHacuHu Ba cralid
aauw KospuuuenTH annkaanaau. ¥Yauaw narwkanapuan 2. 19wl
Banra ésmaaau. Oaunran xapaxtepucrukann 2 39-pacmpa Kypuaii
®PKC HHHT XapaKTepUCTHKACH GHAAH TaKKOCAAHAMLH.

9. 17-a anf rag uyysaram GupaaM4uH, HC- = S
’ Hra yJaaHaaurawu 9Ca MKKH- ~l w u £,
U,B W uyaram geHuanb, yJapHHHT Oy | (T
. _ JIp COHH TETHLIIAYA W, BA W b e ==
/, A _ p Gunaun Genrunanamu (2.40-
). Arap OupiaMud HyJFAMHH

142 bonaan Kyuaannm u=0U,sin X 240- pacu,
148




vm?.___.ﬁ..r; ManbGaura yaacar,
nyJaar ysakiaa ysrapysyau

J; Mariur OKHMH @ — @ e
cua Gyaanu. { WSIn (07 - a)

Hacroracu Tokuuur yacroTacura TEHT

Kecub, yaapaa 9.10.K sap wmupyxumsaiigm,

_ MartuT OKHMUHHHT amnauTyna kuitmatn @,

TABCHP STYBYH KHiiMaTIAPH KylinAaruiapra Teur 6y namu:
mH = A.-AA %.ﬂn‘_—e mu =5 A.AA. \.gnea.

.
mh

ousaanras 0K
LLHOHAM 9KAH,

_ S,ov (BA, kBA, mMBA), UYyAFEMAAPHUHT  Ypamaap conn @, pa

HaaK,

mnon.:n XapaKTePHCTHRANADHAAN OHAMIL MYMKHH,
Canr nwaaw raxpubacuaany Kyiuaaruaap anngaananm;
i 1) Tpauctopmaiopuunr Tpaucopmanns koapduunentn k;
C__ HOM
U,

7 _S,m_,.aqvmxn.._uovzm._.oc83..::%..2:5 ,m,AHQ_
HEAHI MYMKUH;

=

nou B Ey ~

AOHH XOCHA Kuauw yuyd capd Gyarau Kyssar ucpou Py(Br, «
i 3] TpanchOpMATOPHUHT CANT WINAArAHAATH TOKI 1y, Tok /,

i TAIKHA STaNM,

ynnaw =/, sin(of 4+ ;) Tok §

oyaran Oy
PYBUaH Maruut okMMH nyaarv ysak Gyiisnac yrrauuna uwawmﬂ:_,:_;:

1| : Arap Tpancdopmi
TOPHURI TyJiaT ysarufa f uactoTanm yarapysuan ToK xonn__s hr_ _‘_:__.
Oyaca, y xosna Oip
JAMUH BA MKKHIAM4H gyJaFamsapaa xocua Gyaran 9, 10, K. .f::___“_.

Al

: Tenrauknan «¥punanuicy, TPANCHOPMATOPHHHT 4y AFaMAAPHAA Wi LY
J1ap yJAapHHUHE W, Ba W, ypamaap couura npornaj

| Xap oup Tpanchopmarop Tyaa KYBBATHHUHT HOMUHAL  KHiTMIY)
i HOMHHAN Kyananuwaap Uy, sa U, ,.A,m. kB) 6uaan xapakrepi

Tpaucqopmarop xakunarn TYAGPOK MaTJAYMOTAapHI YHUHT cadl
HIDAALL, KHCKA TYTAWIYB Ba HAarpyska pekuMaAapuaan  oauEan i)

2| Tpaucopmarop caat uiviarasna nyaar ysakaa maruur wafls
By

JAMYH Yy aFaAMHY MHE
YAPAMHWHT HOMUHAN TOKH [y WAHT TaxMuran 5—100;,

7 TawpuGanaun onunran Mawaymoraap 6yinga tpancopmatopij

epa U — TpancopMaTOPHUHE HKKHAAMUH HyAFaM y4Japu xxnm
. K

TAWHPHATAHAA WKKAAA YyAFamMJapiai HOMUHAL 4o§m%ﬂ.m9w:m-
WHH TabMUHAAH oaaMran Aapaxaja Gupaamuu HyJFd

H KydaaHuil;
rpancopmarop HyJramaapu
| ucpodn (ExM KYBBATHHHT 3JCKTP Hobyara
2 13 /%

.,_Dx“ .ﬁ: .H_m_wauz ] ..._.,T Quw__nzd_ Ty ._.qrsz
awys Taxpndacuiari
ﬁﬂx.“ -..“IT ...___uV“ :..:n:li
uyaFaM TOKH;

afiTuaarn TyJsa, aKTHB

A

yuuT KusHuura capd Gyaran Kys-
pumnanru) £

. ﬁz.

gpaa r,— TPaHCHopMATOPHHHT KHCKa TyT
18 KapliuAUrMHMAT aKTHB TalKu/l STYBUHCH
jaMui uyJFAMrE KeATHPHATaH MKKHJIaMdn
TpanchOpPMATOPHUHT  KUCKE TYTAWYB T
EAKTHB KapLIHAMKAAPH:

8 b — ! y = 2 2 X
b e, Omy ro = mz = om; X =V 2—Tq Om
:__oz N.ﬁllﬁ_.
[ 4] YTKasHIL
1) : I KHCKa TYTAWIYB TaMKPHOACHHH Y
TpaucopMATOPHUHT  KHCK yTaty L

qyJaFaM y4Jaapu KHCKd TYTaITH
d s p €paamuia mynna

MKKana udyJaramjapiat
aphn [, = b e

YH YHHHT HKKHJAAMYH
i uyJaram yuaapura agrorpaHchopMaro
firupuaran  Kyuaauuin Gepruaaiuky, 'y :
WHAJ TOKJAP OKHO YTHIIMHW TabMuHAal OACHH,

= m_... 10M*
arpysKa pexnMu
panchopmaToptnt

paamuna Gomkapuianm.
_ i jokaanum Ko3phuiueHTH OpKaau anuKaanamu,

: W
nan Ky#unarnaap anukaatall
r marpyska TOKH [, narpyska KapLIMJUTH Ty

TpanchopMaTOPHURT KanLail 0KAAHFAIH:

Uy BN

1,0; 1,25 ne6 onunaiu.

=0,2: 0,4; 0,6: 0.8;
pagtiaa B =0,2; 0 yAHMIIHIAT NACAIOBH

Taxpnoa U
| OAMHIAH MaBLAYMOTAApra Kypa Ky

pubaiat
JlaHan:

TY/a, aKTHB Ba ; 11 ¢
yaa, 3 peakTus xmvaEEamE::_ AHWKIAID MYMKUD: Al = Ysuon— U + 1009
__ luom 3 0 i = ?
7 2, = e Owm; To= v, OM; xp= _\ 25 —r3, Oum. e
a 0 pduuenT:
! : JJH U KO3 .
r__ WM%%u TPAHCHOPMATOPHIHT SKBHBAAGHT CXEMACHHI TY3HI  yuy)| R e
K. .
_ t. .
Tpanchopmaropuunr cant wimaam Taxpubacu Oaxapuaadrrai ; uvL T
1

YHUHT MKKHIAMYH YyJFAMH yuAapH OHHK
dyAraMura HoMuuan Kyunawum (/. - Gepuaaiu.

Kucka TYTalWys Tampudacuisan Kyfiugarnnap asugaanamau;
1) xucka tyrawys Kyuragumu

144

KOAInpuanG, Guprami

P : UKW TOMOHJApHAArH
B pa P, Tpanch)opMATOPHHET KHPHUL Bd YUK

IKTHE KYBBATAAPH.
TpancdopMaTOPHHHT TaIIKH
iaan HGopar:

xapaKkTePUCTHKACK Kyfnaaru OoFJIa-

U,= w?«uu.
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2.41- pacm.

Takkocnam yuyn TpaucgopmaTopHUHT HATPY3Ka peXHMUAArn
Xucobuit ohgann um KO3(PUILHEHTH aHHKIAHALH:

B+ Syom * cos gy

' —
.m..wxux.ncmﬂuuh:__cc.._xwf.cz

. 1009,

6y epaa S, — TPaHC(OPMATOPHHHT HOMHHAX TY.Ia KyBBaTH, BA;

COS ¢y — HArPYy3KAUHHT KyBBAT KOS(uIKEHTH,

HI. Mwnu 6acapuw TapTHOH

1. Tpaucdopmaropuunr KOHCTDPY KLHACH Ba macnopruna Gepuaran
Ma‘bayMoTaap Guaan TaHHIKG, acocufiiapu €sub oJHHAAH.

2. 2.41- pacmaarn cxemanu HUFHG, Tpanchopmatopuuur caaT Hur-
Aall TaxpubacH yTkasuadau. Byuuur YUYH MKKHJIaM4i qyJaram yy-
JAPHHK OYHK KOMAHPHG, GHPJAAMYH YYJAFAMTA HOMMHAL KY4JIaHHILI

Gepuaanu. Iy nafiraarn yauos ac6o6aapHuHHr KYpeaThiaapy 2,20-
wHdaapaJra ésunany.

220-wanman

Vanamaap |

Ui som Uy, 4 Py Mo/ liwon 2| Ty *a

B B A Br Om | OM | Om

3. 2-nyHkraaru cxemanu ysrapuucus Koanupuo, yHra axpar-
Kku4 [1-2  éppamuna Harpyskadu yaafimus. Tpaucdopmaropuunr
T4lIKH_ XAPAKTEPHCTHKACHHN OJWII YUYH r, KAPLWIHANKHU Y3rapTuiu

By Guaan yuu TYpaH napaxana iokaaimus. Bynaa ioxaam K03~
$uunentaapu gyhunaruua oansnmn zmumm.

F=0, 0,2 0,4; 0,6, 0,8; 1,0; 1,25.

Xucobnawanap

146

2.42- pacm.

- o
Vawam uarmxanapu 2.21-xkaapanra €sunai o e

Xucobaauaap
Yauauaap

sty
B,

]
Br

a
4. 2.42- pacmnaru cxemaun HnruG, qvmmnegzmﬂoﬂ:ﬂﬂm%uwmw.
q .w.._.m.Em.w Taxpubacu Y1Kasuiaanu. ByHuHr yuyH aBToOTp

é AHMIIHK
okka yaanaan. Cynrpa apToTpanchopmarop mwhmz”w,mmz”ww“m: s
_eq_..r:: Kueka TyTamys Kyusanuumun U raua) ;M T
- aru Toksiap OKHO yTr
N__ now B8 ..«u = mu HOM KuiiMaTaapi p

i = é3uaau.
puanu. Yauaur satiskanapu 2.22-xaasaira €3 2.92-wannan

Xucobaamaap
Yauawanap

Xy
I
1y oM 2 HoM oM

A A




5. Kyfiuaaru Gornanuumaapuunr rpadukIapn wn3unaiu:
| Uy=[(h); cosp=[f(h); n=/F(L).

_ 6. M1 Gyfinua xysaoca Gepusaau:
a) TAXPHOALAH OJHHIaH Ba TPAHC(OPMATOPHHHD MACMOPTHAA (e
puaran MabiyMOTIADHHHT MOCJHTH TYFPHCHAA;
6) TpancthopmaTopuunr (oiinanu wul koapduHenTn (PHK) mans
CHMyM KHAMATTa 3PUIIFAHAATH HArpy3Ka MUKILOPH XaKiia:

pancopmaTopHuHr qyJIFaMAapu za_,‘.,__”
(1 yubypuak cxemaia yJaHuiuu uwo.
Yaap t011y3 cxemana wamz_,mmﬁw o
(i Byxra Tawkapura (kaemuukKa 3
AMIIE GKH  UMKApHAMACJnTH MyM .__
DY KYTJIAHNIIAN HyJAFAMHHET 6o <==
i catra A, B, C, oxupry yunapH i
rerpmanua Kkarra X, ¥ Ba Z xapgaapun -

. AHHILLIIH

___T | B) HArpyska ysrapumu OuJan Tpancopmarop UK uunr, cos ¢ Gearnaanazn. [lact ﬁﬁﬁ._x a, b, c
HHHT Ba HKKHIAMYM YYJAFAM TOMOHJAACM KyuJaHHIIHHHD yarapiil MHHHP GOl yuJaapuHH K i

i XdpakTepH TYFpHCHA,

|

pru yusaapuun sca KuunK X, ¥, mzwsw
apn Guaan OearuaaHaii. Houau »
nau unkkan cumupnr yun O xap
eJ/rHJAaHa L, y
A .a%mmmas tpancopmaropHUKT nm_w..
Japuuv  1011y3 EKH yuOypuax nxmooE
OupuKTHPTaHAa ;mhmmzam@mszqzm By, e
OXUPrH yd/JAapHHH EE;ﬁ Guan b Mm.;
AFaMm KucMasaputu (y4/aapHu - . oLl
\ _,amwm.r:ﬁ: z%xmuomxm Kuaum) Kyfuiara Swﬂ,_.ﬂ__hwﬁ_%mmw_.m: g
Bup crepKenna Kofaairan 4y sraMaapt S
, MATHUT OKuM @, WHHT Iy YyJAFPAM/IAPIE kel
pa e . DIOK sapunuur Qasanapn MOC TYUIHIIH T
B (2.43- acum). Vixtu@puil Tausanrap Hy/AFAMHHHET T
‘u” m_.wm_.u:wx A Ba X ne6 GearnzaidMus. Lw.ﬂ_ﬂw;::ﬂ mk_._bmm_ i
.“wwpmq: MKKHAAMIH 4yJFaMHauir Gupouta Mr rmwm R
puo6, Manbaian A Ba X yunapura mwo:%mox Wmﬁ:m::. e
g Gepamus. Cyurpa Eyy, Eyy B3 By b,
yauaiwua. Arap OK Eye=Eyx + Eux OY o o
iray 6yau6, Kucma [ ukkHaaMan HyIFaMHIE S
e a .mve: Gunan Gearmaananu. Kucwa A
B oxpr e 6ynu6, X Xapdu Ouaan Gearusauann. Arap
- iy il oyac ,Q_Emz;: BA MKKHJAAMYK  UyAFaMaap
mb_aﬂm}xllm_.:ﬁ L : MUYH _.u%.h_._m.,mz_:_.:_:..
a-Kapiiy yJadrad 6yau0, xuema K HKKnial Bl
qu xncobaamaiun Ba @ Xaphu ounan A, yau aca p
Gaanud x xapdu Guaan GeJsrunanaiu.
Yu  asanu
ichopmaToOpHHHT
I. Hwra oun Hagzapuit Tymymvanap o nﬂmuﬁmmhmcm-
cofllalirads uyJs-
ApHUHT KHCMaa-
AHuK/aauna yaap
Moc yaaurag OF-
), MarHuT OKHUM-
ITHHET wapTin
fear fiyHaauu
1a (pasanapna Gup
Gfanim Kepak.  244-pach

| Ya-yaunn tekmupum YUyH caBoJaap

GHacHs?

| 2. Tpaucopmannsn kosdpuumentn uuma pa ¥ Kanpail anukaauaun?
il 3. Canr mmaam Ba KHcKa TyTamys Tampuoarapn kaunail ¥reasmaaan? Toue

pudaian onHHE aH Maviymoraap Giitnua qum:neouz..ﬂow::_:. Kamnail napascip
| JAAPHHE AHUKIA MYMKHH?
| __

_ E I. Tpancdopmaropunur Tyausmmy Ba inrjam NPHHUHON THFpHCHILA HEMATA ]I
[

4. TpancdopMatopHHHD TAIUKA XaPAKTEPUCTHKACH HiMa?
5. Tpaucopmaropunnr PHUK uu gamwuai yeyanap GHAaH aHHKAAUL MYMKHN?

_"_ a.:m_._E._.wmmﬁ_E::,:__._::. Yrkaaruununar) sasnacun pa KOHCTPY KIHACH 1Y
1 Gaén aTuur,

I 7. TpancopMaTOPHHET aXaMHATH HHManad uGopar?

14- naboparopust Hmu
YU ®A3ANH TPAHC®OPMATOPHH TEKLUHPHULL

1. Muny Gamapumaan makcan

l. ¥Yu dasann tpancdopmatopuunr tysuamiy Ba wwaam M=
HHnu GuJad TauuIm,

2. Yu (asasu TpancdopMaTop uyaraMAaPHHHHT KHCMAAAPHHH (yu-
JAapHHKU) GeArHAaWuy ypraguu,

3. Yu (asanu tpancopmaTop uysramaapunu TypJiya cxemann
GHPHKTHPHE, TpaucopMauns Ko3MUUHEHTHEN AHHKAALL.

4. Tpanchopmaropuunr wuarpyska PEMHMHrA OWJ  yJaualaapni,
XucobaaNapHy Oaxapuir Ba TALIKH X4 PAKTePUCTHKACHHH KYpHL,

Vpraua Ba KHunHKpOK KYBBATJIH 3JEKTP YCTAHOBKAJAApAATH Y\
dasajiu Toknu Tpancopmanusaam yuyn yu thasaau Tpancopmarop-
Aapnau - oipasanuaanu. By Tpancdopmaropaap KOHCTPYKTHB K11~
Xarian yura OMp hasaqu TPAHCHOPMATOPHH MYIKACCAMAAWTHPIAN
6ynu0, sirona nyaar ysakka sra, Ly Ttydaiiau yu (pasanu Tpance
(hopmaropaapuunr dofigaau um xos(duinent Karra, yasamaapi
KH'HK Ba OFMp/MrH Kam GyJaaiau. Yu (hasaan Tpanchopmatop Xy
Wyniafi KyBBartau yurta Oup (pasaun Tpanchopmalopaapaan Gupmy -
Ya ap30H Typai.
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ByHunr yuyn yunapu Gearujauranm GHPIaMuu UyJFAMHH Gouign
¢azauunr Gupaamau aysaramu GuAaH KeTMa-KeT yaaamgu. Yauiig
(asanuur GupaaMuM 4yJaFAMHTA BOALTMETP yaaHain (2.44- pacm)s
Arap BoasTMeTp aBBai Yauanran DIOK E,¢ nan xarra guimarii

Kypcarca, y Xoaaa GHpJaMUH UyJFaMHHHT oxXuprin X yum Wil
(hasa Gupaamun uyarammiunr 6ow yuu B Guaawu yaauran  Gyuai,
YHuur oXxHpru yunuu sca ¥V xapdm Ounan Gearuaanaan. Arip
BOJILTMETPHHHT KYpCatvilM HOJAra siKHH Gyaca, y xoama Oupiiiil
thasa Gupaamuu uyaraMuHuHr X yuM HKKHHUH (asa Gupnamun Uy
FAMHHHHT V' yun Gusan ynanran Gysaan. duau yuumnuu (asa GHps
JaMUH UYJAFAMHHUHT  YUJIADHHH AHMKAAT YUyH MKKMHYH  (asaiil
GupraMay 4yJaPAMHHM CXeMalaH akpaTHl, YpHUra yunHuy chasanuni
uyaramu ynanaan. Mkkunyn dasanunr Gupaamum uyaramura poJbis
merp yaauanau. Texwupum sua 2,44- pacmaarn cxema Gyiinua T
popJaananu.

3. B pa C (asanapuunr MKKHAAMYH UYAFAM YUAAPH 8—Y BA C— &
HH aHuK/Jam Oupunyn (hasanuur @—X YOJAapUHM  aHUKJIALLLAr i eN
Gaxcapuaanu (2,43- pacum). .

[lynar ysakuuur OuTTa Crepkenura xofiaamran IOKOPH Ba 1110)
Kyulnauum dynramnapuia <asanapn 6yiinua moc tymysun 10N
Jap nnaykuusaanaau. IOkopn Ba macT KyuyaanumaM wygaraMaapuiil
Gup Homan yunapu opacuaaru IIOK nap E,z Ba E  aunna 10K
JapH XucoGaaun®, yJaap Gup-Gupnapu Guaan (asa skuxaTaan Moo
Tyuimy éxkn 30° Gypuarura CH/DKHraH GYAMIIN MYMKHH.

IOKopn Ba macr KyusaHumAM 4yJAPAMAADHHHT GHP HOMJAH (hadie
napupari IOK sapu opacuparn Gypuak, yu dasaau Tpanchopmis
TOPJIAPHHHT UyJFAMJAPHHY OHPHKTHPHLI TPynnajsapunn Gearuaaii i,
Focr 6ytinua yu dasaan Tpancdopmaropaapuunr qyJaramaapuiiil
GHPHKTHPHILHMHT Kyfiniark cxema pa rpynnanapn KabyJa KHaunrilg

YIY—0; A/IA—0; Y/A—11. AU Y% =

L Qu:oz
Macanan, Y/Y —0 Gearnga kacpruHT cypati GHPAAMUM UyAray- e
HHHT, Maxpa){u 9ca WKKHJIaMu| UYJIFAMHUHD GUPHUKTHPHIL CXEMAci|: epra U, ,—TpaucdopmaTop cair Hiljaraiiara HKKua y

z:wmcmnmoxuxmasanwn%::mn:::a:ﬁ:nmbm. Bmwxwvw;;:_. | yusapuiarn KyuaaHuIl; leqwm:n&cuzmqoummnawamaxamz
3414 TPAHCYOPMATOPHUHT GHPAAMUH BA WKKHAAMUH uyJAFaMAAPH O1l) IIAraHAArH HKKMJAMUH 4yJaFaM Y4JapHaard KyuJaanuil.
XHJ 10J1y3 Cxemana GHPUKTHPHAranaa yJapHUHT Gup HOMAW [ : - =

Ba £ , Eyc Ba L, E., sa E_ 3IOK aapunnur (hasanapu moc 6y

yaap opacuaard cukum Gypuard woara Teur. // pakamm coatiil

pamaap Y/A— 11 cxema OFiinua GHPHKTHPHJTAHAA
= ﬁ._w__ﬂ_ . U

14

ﬁ@n_ v\m.hﬁu.

thasaau TpaHcHOPMATOPHHHT CanT HIIIAL c._.mﬁnzamnsmm
u Gup (asanu TpancdopmaToprarura yxmam) qumme uEm:
MU uyJAFAMra HOMUHA/ Ky4JaHWII Qw__s_ aomv_gm , MKKHIaM
_ N4pH OUUK KOJAAUpHAALH, ABHH [ =,
ﬂ.m\xaam,mm u.m,_.xmw:Enmz MaKcaL ._.umcmn%oazchwxsmﬂ nqu WE”
| roxu [, HUHT KM{IMATHHHM Ba MyJaT y3aKaa rucrepesuc mz yiop
kaapra capd Gyaran KypBar ucpodu Py Hi m::zamE% _,__M.B?
jcka TyTamys raxpubacu (xyagu Gup gasaiu ,_.nm:n&m%:Ex b
ira yxwaw) TPaHCHOPMATOPHUHT KHCKA TyTallyB KydJ b
@ KHCKA TYTAllyB BAKTHAArH KyBBAT HCpOdH P HH aHuKiam
it Yricasusanu. KHcka TyTamys Kyu/IaHHIIH U, MaHGaHuHr 1IyH-

| nacaiiTHPHJTaH KYuJaHWLUINKH, Y MHKAOp JKHXaTAaH Eﬁwﬁwz;:
paM yusaapH KuCKa Ty tamrapuaranaa ukkana dyaramaan (/=1 g
._,_m ) HOMHHAA TOKJAAp OKHG YTHIIHHH TaBMUHAAN ONalHraH
2 HOM

HULI XHcoOGAaHALH,

___wzneox@:m._,og:mﬂ HATpyska GJAH WIINAWHNN TeKIIHPHL,
YHKHII TOMOHHIATH ry HATPY3KA KAPLWMJUTHHM ySrapTHIl

i Guaan G6axapuaanu (2.45- pacm). Miuoxu Gopuua yuanra ewwmn

CUMMETPHK Harpyska XOCua KHAHII KEPA FlucGar tnﬂ.ﬂn:o:

: eif uaanu. YHH Tam-
(ChOPMATOPHHHT OKJaHHIT KOI(PPUIHEHTH I
_mwmm._.zhm vo.w.. 0,4; 0,6; 0,8; 1,0 ra Tenr KuAuG OJHHAAH.
‘pancopmMaTopAd KYUNAHMUIHUHT TACAIOBH Kyiuaarnya anukia

Qw._::,_|l O__.m

- 100,

crpeJkanapura yxwaw yma IIOK sap opacuaaru Gypuakuunr 330" i A B 21X @aa& 3
ra TEHPJHCHAN Ounpupanu. Tpancdopmartopaap afekTp Tapmoriii 5
napase HUarania GUPHKTHPHIL TPYNNanapHHHHT GHD Xua O+ i y 5 A m.
WA sapypuil wapraapnad Gupu XucobGaananu. R
Bupramun Ba MKKHIAMYM YyJaFaMaap GUp XA CXxeMaga GHPHKTI - C ¢ 3
puaraina (Y/Y; A/A) dasa Ba aunus kyusanumaapuunur nucoart 1 f@: ‘
Tpancopmanus KoadduuuenTHra TEHT: V, @

NA — ﬁ___.___u Pl Q:_

Qme Uy,
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Tpancdopmaropunar doiaasu wm kospdunnenty YHHUHD HArpyas
ka GuJaH Miujarawga OAMHrail Mawaymoraapu Gyiinya

fgh =Lt
N7 P, 100

€Ki TPaHCPOPMATOPHUHT nNACMOPTHAA Gepu/ran mMabaymoraap 6y iins
uya aHUKJIaHAAU: ‘

1 Py + BP
T fe Shiow * €08y - Py + .mu_Ux '

"

i

6y epaa .w__czlqummneowzmacnm:f. HomuHan t¥na gyssatu (BA);
COS ¢ — HArPYSKAHUHI KYBBAT KOI((puLHenTH (Maskyp Wmaa nor-
pyska aktuB Oyaraun yayn ¢ —0); B — oxaatim Koppunnenti;
Py—cant umaam BaKruaary KyBsatr ucpogu (Br); h_,.l KHCKA Ty (1=
wys Taxpubacuaarn Kyssar ucpodm (Br),

Tpancopmaropunnr Kyesar kosdduimentu Kyfinaarn gopmy.n
GHJIaH AHNKJIAHALH: ,
T

nom ﬂ _— = "
_\ mQ_ :cz.b

Oy epaa Uy — GUPAAMYH UyJIFAMHUHT HOMUHAJ kyuaannwu (13);
/y — Gupaamun uyaraMHHHT TOkH (A); Py — ucrenmMon KuanHaéTr AN
aKTue Kyesat (Br).

Harpyska pexumugan onunran MabaymoTaap 6yfinua Tpaucdop
MATOPDHHHT TAKH Xapakrepuctukacu Uy= f(/,) uu Ba rpancdopyi«
TopHiHr PUK HuHr srpu unsurn ' =F (/) Kypunanu.

. Hwan Gawapum tapruou

. Yu asaru tpanchopmaropumir KOHCTPYKILMACH Ba nacrnopTii-
A3 KypCaTHATaH MabAyMOT/Iap OMAaH TauHWHHP., ACOCHH MaBAYMOT-
JaapHd Aadrapra Eésumr,

2. 2.43- Ba 2.44- pacmaapaa Gepusran cxemasnap Ofiluua yu o
381 TPAaHCPOPMATOP UYAFAMAAPHHUHD YUAAPHEN AHUKAALIHH (map-
KHPOBKA KUJMUIHH) YPrasuur.

3. 2.45- pacmaary cxemann HHFHHT.

4. Tpancopmaropaunr uyaramaapn Y/Y — 0 cxema Gyiuua 01
PUKTHPpHATARAArH TpaHCGopMauus Koadpuumentn anugaancuu, by-
HHHP YYYH TPaHCHOPMATOPHUHT HKKHAAMUM UYJAFAMH YUAAPHHYU OUIK
KOMAHPHO Guparamun wynram yuaapura JIATP éprammaa HOMHNN
KyuJanuin 6epusnaii.

: 5. Tpaucopmatopunnr wysray
napu Y/A — 11 exema Gyiiuua 6upui
THpUAraHaaru Tpaucqopmauua Koa-
(runentn anngaancuu. Bynunr yuy
dBBAJI'H CXeMaHH mManGanan ampario,
akar ukkuaamun uyaramuon Kafio
yubypuaKk cxemana GUPHKTHPHIL K-
2.46- pacw. pak (2.46- pacm).
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Ba 5-MyHKTAAapAard yadaul  HATHXKANAPHHEH 9.23- wanpanra

._.ﬂ‘.
293-aNBaAn

! UaB _ Usn | K | Ubc| Unc| € |Vca| Yen K _ Kep.

aManpii GHpHETHpIL

1l cxemacu IIII.m _ B == = = = B m = 4 =
Y)Y —0 _ # #
Yja -1l | # .

6. 2.45- pacmaarn cxemanu fuFnG, TpancqopmaTopuy HArpysKa
qMia Tekmupunr. Kapmmank peocrataapi €piamnid M;waw
ana GUp TeKWC HATPYSKa XOCHJA KuauHCHH, Taxpioa xﬁmﬁmm%__h .
JiaMyl uyAFaMra GepuiraH KyuJIaHumIHM y3rapiuicds yuaao ry-
cnp. Vauam naTmKanapuuu 2.24- xaasaira Esuur.

| 024-wanpan

_ Yavawaap Xurcolanuaap

I 1 £, Q-:oz h_ Py 1, ...___u% 1! |cosp |ALI%

BB | alalalee|® [aler|ajs|s|-|%

y Gup Harpyska
Cyfinnarn Taxmumufi Qopmysanap Oy#nua xap Ol ;
,.M_w&mwm Kyu/AaHHULIPAPH BA TOKJAPUHHHI ypPTadd KuitMaTH Xncoo
CHI:
Up+ Un+ Ue aﬂ;.:_l.;
W 3 A : 3

7, YMyMuft KOOpPAMHATANAP CHCTEMACHAA Kyituaarn OOFJMAHMII-

JUHT CpaHKAAPHHNE KYPHHE:

. Up=F(l); m=[(h); cose=F(la)

{ Hrad X TepPHUCTHKA=
. Tpanchopmaropunr TaxpuGajan onuurad Xxapak

HHU _“_mwm_a“u:m iy Ouian Xucobaauran XapaKTepHCTHKACH OGuaau
HIITHPHO Xy/0Ca GEPHHT.

Va-yaunun TeKMHPHI YIYH caBoiap

oy paandacunn Gaén
1. ¥u dazaan TpanchopMATOPHHHE  YMYMHH rysuauimn pa i

m Amaana yu asain Tpancgopmaropaapunir yyiraMaapHud GHpHKTHPHITHAAT

fand G wmyHaaiie?

it cxemanapn g¥ananamn pna nHMa cadabnan 5

) ' [pyHnacH HHM
4. Yy (asann Tpanciopmarop qyArayaapriHar OnpuirHpunt Tpy

yugan doitiasannu cadatn uimana?
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4. Vg (asann rtpanchopmatopuukr MyaAFaMiapH TypaiHua  cxemana GHpHICTIE
pHAraHaa TpancopMaunt kosguunenTn Kaunail anHKianaan?
5. TpauciopmaTop uymnpamaapuunur Yuxapuun Genlniaaw gawnail Gaxcaphiiane

6. Kucka tyrawys tawpubacH Kaunai ¥rKasunaam Ba yumaw Kauaait cov
JUKAAD AHUKAAHALH?

7. Tpanchopmaropuunr ®HUK un anugaaw thopmyaanapunu éaunr,
8. TpauchopMaTOpHHHT TalIKH XapaKTePHCTHKACH HAMA?
9, Tpauncopmatopaa xaumail Kyssar Hcpodaaph MaBHyn?

By SIOK Tancupuman yAFOTHII 4yJAFaMHAd XOCHJ 6yaran Tox [y
ftumua O MArHAT OKHMHHHM XOCHT KHJAANH. Arap 6y okuM

MUK MariuT OKuMH Ouaan #yHaanuu moc Gyaca (Moc yaauui)
HHAHMHT TIYJaT ¥3arnaa MarHuT OKHMH m_u_:a. reHepaTop yilro-
(kysranaan). Marant oKMUMJIaPHHUHT HYHAAHIIH KapaMa-KapiuH
, Mawmuna yiroumafian. Bynaur yuyn yHFOTHIN Uy FAMHHHHT
pra yaaHajuran KuCMajsapuHuur YpHHHH aAMalTHPHIL Kepak.
Slcopy uyaramaaprna nuaykuusaanran 0K

E=¢c+n-0,

€p/ia ¢ — MAWUHAHIHT KOHCTPYKTHB poumuiicu; L — reHeparop
DUHMHT aliaHWi TesAurd, aia/mMue; @ — AKOPL uyJIFaMH KeCHO
uray Ou1Ta KYTOHHHD MArsnT OKUMH.

KOPL KHCMAJNapHAd Xocua Oyaran Ky4aanuil

Qﬂ»m.l.-.._.___‘.__

epaa /[, — AKoph uyJFaMiiaH yTa€rran TOK; Iy — AKOPb 3AHAKH-
ap LKANT H.

Mﬁmﬂmﬂou SKOPUHUHT afllaHuil Te3anuru yarapmac (n = const)
op OyaraHujan AKOpAA WHAYKUHAAAHrAH II0K uu Gougapuir
T MaruuT okumu @ ra GOFAMKAMD. YHM YAFOTHI SaHXKHPHAArH
crsiai peoctatu épaamuna yHFOTHUI TOKWHMHT KYUHHH yarap-
i Guaan Oaxapuaaiu. XaKuKaran Xam MariuT OKumu Ouuan yii-
Wil TOKHHUHT opacuaa KyHuaard OOFIaHuLL MaBXKYIL:

15- naGopaTopust MK

MAPAJUIEN YUFOTHILIN Y3TAPMAC TOK FEHEPATOPHHH
TEKIIWPUIL (WYHTJH FEHEPATOP)

I. Hwnu Gaxapumaan makcan

1. Mapannen yitFoTumau yarapmac Tox TEHEPATOPHHHHT TY3I1/II%
MH BAd HILIAW NPHHUHMNK OHAAH TAHWIIMII,

2. Tenmeparopuunr nacnoprusa Gepuaras MabJayMOTAap Ou/ANI
TAHHIIHOI Ba acocufinapuun padrapra ésuul.

3. I'eXeparopun GOLIKAPHIIHE Y Praumil, YHUUT ACOCHH Xapai|es
PHCTHKAJIADHHH OJIMLI Ba KYpHLL.

Il. Mwra oun Haszapuil Tywynyanap

Yarapmac 7ok remeparopu aitaanma XapaKkaTHHHT MEXaAHUK 311C)i
THACHHW  3JIGKTD 3Hepruscura ysraptud OGepamu. ¥ yuara acociill
KACMIAH: MAlUHHAHMHT KY3FaAMAC y3rapmMac TOK SJAEKTPOMAriifil,
MEXJHHK SHeprus TancHpuia yarapysuan IIOK xocun iy Ly wy
Akope Ba ysrapysuan IIOK um ysrapmac DIOK ra aitnantupud oes D= =
PyBuH uyTKaJH KOJJEKTOpAaH ubopar. By snadoparopusa mmmaa |- _ 3
HEpATOp JKODHHH AHNAHTHPYBUH MEXaHUK SHeprus Manbau cucari)

KHCKA TYTAWITHPHATAH pPOTOPJM ydu (hasaJu AaCHHXPOH MBHrd’
XUSMAT KHJaau. ['eHepaTopHHHr YHFOTHUI Y4yJAFaMu (3JeKTPoMariii|
4yJFAMH) BKOPra mapajJes yJAanrau 6yaaii. ['eneparopiunr mom i
WYyHAAH Kea1u6 uukkan (2.47- pacm). Bab3an wmyHTIH resepatop Jief
XaMm atajand. YHFOTHII YyaraMuHH 9Ca MYHTJAH YHAFOTHIN uy.iraMi|
(w, y. u) mefiunanu.
_ Slkops aitzanranuna uyNFAMAAPHHET ¥PAMAADH MALIMHAHHHT 11«
_ Jar  ysaruga  MarduTaaHuiin
KOJAraH 03ruHa Kouaaug & surs

ppaa @ — Gurra KyrGaaru YHFOTHII HyJFaMuUAAH yrran ToK X0-
JI KHaran MarHuT OKuMH; /y—YWFOTHII Uy/JAFAMUAAH YTAeTrah TOK;
. yiFOTHI YYAFAMMHHHT YPaMaap COHH; ry—MYXHTHHHET MarHuT
Wr .,

_.m.m.ﬂvmﬂov uiura TywHpuiaagrranaia pocraai peocTaTHHHHT Kap-
W sanimupra Makcumaa yaasanu, Cyurpa pocraam peocrati-
KApUIMJANTHEM, reHepatop Kucmamapuaa U, HOMHHAJ Kyt/ia-
jlai Gup 03 Kynpoy OY/araH caiar uuulauw Kyd€JIanuinn U, xocua
ya KamalTHpuJIanu.

— Koa eHepaTop caaT wwaarapia narpyska Toku /=0 Oyaub saKoph
HUT OKHMUHH KecHD yTHO, akofl anapunarn Kyuiannm U~ E 1e6 oannain. DeKTp Maumna-
dysramuia - 03poK Oowranlill (HHT  XOCCAJAPHHM YJAAPHWHT XapakTepucrukanapu E€pramuia
yerapysuan OSIOK E, unayul Tywynuaann. By XapakTephcTukasap Maimknara O Gapta
y %%  unsaafiga.  Yarapysuan SI0K AuKaap ysrapmait Typub, ¢dagar ukkn acocuid mapaMeTpH u_.n.....
(4 woanekTop Epaamuaa Mexai A yaap OpaCHAArH GOFMaHMLINKM H(OAA ITYBUH STPH n:mmw.
pasuwaa TYFpuaanud, rpai nbopar. I'enepatop yuyH SIKOpPHWUHT afiiaHuil COHM mzmakmm__wmm
uyTkanap  opkajau  yarapumi dc GyanG (Gapua TypGuHasap TesJMK poCTaaruy/ap i

- fiynaaumra ara Gy.Jiaau. psjanran), ysrapyBuaH KaTTaJHK/Ap 3CA SKOPL YYMAArH Ky
Skopua uuaykunananran 9100 I, AKOPb TOKW Ba YHFOTHII TOKW XWUCOONaHALH. 2

= apansien yHFOTHIIAW Y3rapMac TOK reHepatopuuu TeKMHpPran

2.47- pacu, E =c-n- 2

Il yuTa 4COCHMil XapakTEepHCTHKACH OJHHAILH.
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U]
Il

1. Caam nwaau xapaxmepucmuKacit—reHepaTopHuuE afinaiiil
TE3AUTH ysrapmac Gyau6, YHHHr KHCMadapuaard kyuaawuw O uii
yHroTHIL TOKH /[, ra GOFMMKAUCHHH HPOAANOBUM ICPH YUBHK, AL

[a=03 Up=E=F(ly); a=const

Onartna, sKOps uyAFraMuaa yAFOTHL TOKHAAH XOCHA Gyaran iyl
HHIIHHHC TacaioBu XucoOra oaumumaiipn. YyHku YHroTHIL TOKH 110
MHHa/] TOKHMHT JKYAA KHUHK YAYWHHH TAWKHA 3TAAW, SBHU:

.\.4 — AO_DM = O.Omw .«:;z.

Cant uuwiaw XapakTepPHCTHKACH FeHepaTOPHHUHT Y3-Yauaan yihroril
wapaéuuga oamuaau. By xapakrepucTika MaWHHAHWMHE MAarHuT XY
CyCHATJAPHHKM anuKaawra épgam Gepaau.

2. Tawku xapakmepucmure — yiroTHIL 3aHKHPHAATH POCTA
PEOCTATHHHHT KAPLIHJKHIH BA SKODHWUHC afifanuil TE3JAHTH ¥3rapmi
TypraHuaa reHepaTop KMCManapHAard KyuJaHWIIHHHE HArpy3ia 10

Ky Ousan Kapjaaih GOFMAHTaHJMCHHM KYpPCaTyBHH 3TPH YM3HK, LI
n = const Ba r, =const 6yasguna U =f(/).
Herensmonuy Tokn [ = AL 6yaub, f=1-+41,.

Iy
Tawky xapakTepHCTHKA POCTJaHMafiuran reHepaTopHUHT 20K
XycycusiTIapuuu anugaamra &pnam Gepaau. Harpyska toicuiii
naiao Gyauiiy SIKOph KHCMAaNapHAdrd Kyd/JaHHLIHM nacafTupai
[enepaTopHHHI 2/EKTP MYBO3aHAT xosatura MyBoduK siOp
KHCMaNapHaary KyuJaaHui;

U=E—1,-r,~E—I -ty

McresMonun Tokd [ Huur opra Gopuiud GUAAH AKOPL  wy /1M
JAPUAATH HYKH KYWIAHHIIHHHT nacaloBu T060pa Kynaind, renepiii
KMCManapuaard KyuJaHHIIHUAT nacafininyra ca6ad Oyaaau. ¥Ya il
daTuaa yiiFOTHIL 3AHXUPMHUAT Y3rapMac KapuHauruga Kyd/a
HUHT nacafiumy yHFOTHIL TOKWHWHT XaMm nacafimmura ca6ad Gy
et GO
Ty, -+ ...v.

Oy epaa r, — yHFOTHIl 4yJFAMHHHHT KaPUIMJIHTH.
Harmxana maranr okumu @ Ba JIOK E kamafinGg, wyuaaniil
HUHT OyHJ1aH KafuHrM nacaioBH XOocuJa OFaaiu.
Uu,—u
Muggop AUY% = _UQ " . 100% KyuAaHALIHUHET HOMMHA/ 100
HOM
10BH xuco6aanud, 10 nan 15% rava Gyaanu, Llyupaéh xuauo, Tiul
KH XapakTepHUCTHKA HACPYyKsa Y3rapranuja TeHepaTop Kyuaaiiiiiii
HHMHI' GapKapopJMTHHH Ky pcaTanu.

3. Poemaaw xapaxmepucmicuacy — reHeparop Kucmanapiiiil
KYy4JaHHIl BA AKOPHMHT ANWAAHMLI TE31UrW VarapMmap Typrauuma yiir
THII TOKMHUHT WCTEBMOJAMH TOKH Ouaan Kaunai OoFJaHraHainiiii
KypcaTyBuH 3rpu uusuK, sbuu n = const Ba U, = const 6yaraiui

Iy =[1).

ly=

b
156

JIeKTP SHePTHACH HCTeBMONUUAAPH (3/IeKTPOABKraTE D, NaMna-
) Ba 0) HUHF AXIIM WUVIAIWKM YYyH, ManGalad OJAWHAAWrAH KyH-
i, HArpyska ysrapumwn Guaan ysrapmaciad, HOMHHaJura Tenr
wu kepak. Lllywtam renepatopia wnarpyska yarapuimin Gu/aan
AaHunK OHp XU caaall WMKOHWATH OOp. ByHHHr yuyH YHFO-
agHKMPUHAATH POCTJAIm peocrat r, €paamuja yHFOTHIL TOKH
W wy ouaan Gupra maruut okumu @ uu Ba IIOK E nu yarap-
kyuaaduiun U=const ywna6 typunanu. Bapua reneparopaap
|HMII POCTJArHuYH OHJaH XKHXO03/aHaLn.

Llyunaih KHAnG, POCTASI XapakTepHCTHKACH TYPJH Harpyakanap-
"eHepaTOPHIHT KHCMANAPHAATH KyUJanHLWHN GUp Xu/ (yarapmac)
a0 TYpHIL YuyH YAFOTHIU TOKMHH KaHud y3rapTull KEpakAuruHu
CATA N

‘3rapmac TOK reHepatopaapu CcaHoaTt Kypuamazapa (3/1€KTPOJHS
QLBAHNK KypHAMAAap) ra nact KyuaaHduad ysrapmac tok Ge-
iray manGasap XHcoGasHnO, CHHXPOH FeHEPAaTOPHUHT YHFOTIHYH
itiaa xam Qoitnanaanaann. AfHHKca MaXxcyc ysrapMmac TOK re-
ATOpAapi (naiBauin0B8uHd, Noe3NNapHi EPUTHIL yuyH HilJaTH/IA-
Il resepaTopaap, y3rapMac ToK KyyafiTpruyaapi, akkyMmyasatop-
W sapsasall yuyH remepatopjap) Kyn TapkaJjras.

osupru paxtaa CCCP na ymymcanoar axamuaTtura sra Gyaras
pMac TOK Mawupagapunuur Arona Il cepuacn mwaadb wnKapui-
ta. By mawnpanapuunr gyesaru 0,3 kBt nan 2800 kBr raua
6, afinanum Tesaurw 24 aia/mun gan 3000 aiii/mun raua 6yu-
AHANasoHH TAWKH/I STaLH.

l. Munn Oakapum Tapiuon

., YarapMac TOK MAIINHACHHHHT TY3W/MIIH B3 KHCMJapra axpa-
Al HaMyHacH GuJaH TaHWLIWIIL.

. Crenn OGuaag TauuinnG Ba MalUMHAHMHT CXemara KUpaxurad
@ KucMAapuuu anukaab (AKOPHHHT KHCMansapu, yHAFOTHIN 4ydi-
1, peocrariap, yauoB ac6oGaapu Ba X.), nacnopruia OGepuirau
lyMoT Guaan Gupra pajrapra Esumr.

, 2.48- pacmjary SAEKTP CXemaHu HFUHT.

Haepyina

- paeM.




4. AcuHXpOH ABHraTennn maubara ysaG, reHepaTOPHUHT, WIIA-
WHHE TEKWHPHHT. POCT/ALL PEOCTATHHHHT KAPIHAMTHHH 3aHKHPrA
TyJa y/Aa0, BOJNLTMETPHHHI KYpcaTthiuuud Kysatuur. Slkopma Kou
JHE MATHHTIAHHIU OKHMH e_:s xucobura osrura 3IOK E uHpyKs
uusizanaan. Arap cxema TYFpuM Hurnaran Gy.aca, pocTaaul peocrarii-
HWHE KAPWHANTH r, HH GHP TeKuC kamaiiTupa GOPraHHMH3AA BOJLT -
METPHHHT Kypcatuin opra Gopaawn, si'bHH MawwuHa YAFOHanu.

Arap BOJILTMETPHHHT KYpcaTuiin kamam Gopca, Yy XoJapaa yiiro-
THUI TOKH XOCHA KHJATAH MarduT OKHMH KOJIMK MErHHT OKHMUIi
Kapama-gapwi fynairan Gyaud, mawuwa yiirouMaian. Y xoa.0
F@HEPATOPHH TYXTaTiO, YHFOTHII TOKHHUHT AYHANHMLMHA Y3raprTii
Kepak. Byunur yayH YHFOTHII UyJAFAMHHHAT AKOPra yJasaauran
KHUCMaNapUHHHT YPHHHH aamamTupuin xudos,

Feneparopaa nuaykuuananran dIOK uuur xarraaurs (1,1...1,25)
U,y raua Gysa onumInra Hwont Xocua KuanG, pocraai peocrar-
HWHE KAPWHUTHHE MAKCUMYMTaua OPTTHPHHT, WYHAAH CYHD KO/
aupykuuananray IOK MunuMymraua kamasau.

5. ['eHEPATOPHUHT CAAT MILJAUI XAPAKTEPHCTHKACHHH OMHII YU Vil
yitroruu Tokuin O naw Gup Tekuc oprrupMG, reHepatop KucMmasa-
punars Kyusanumun (1,2...1,25) Uy, O6yarynra gamap ouwmpuo,
yHrOTHUI TOKHHUHT aBBajjad OGearuaanran 8..10 Ta xapaxrepu
HYKTanapura OUI KyuJanuul KuiiMaraapuuan €3u6 ONHUIIMKHE TYFpI
(ycyBuu) Ba Teckapu (kamaiosun) fyHanduiaa Gaxapuur kepak. Y ii-
FOTHIl TOKHHHHT HOJL KuilMardra yH#rOTHIU 3amKupuiarw kaaur /
HUHI axpartuaran (ysuwaran) xonatn oaunasu (2.48-pacm), Yauaw
vatmwanapu 2,25- xansaara ésuaanu,

6. T'eHepatopHuHr TauKH XapakTEpPHCTHKACHHH OMUIL YUyH TeHe-
PaTOpHH IOKJamacian TypuO, yHH aBBaJg CaiAT WAL PEIKHMHILA
(1,050... 1,2). U, Kyunaunmraya yiirotu6 oanmm kepak, Iy naiir-

225-wapnsan

B, R
U—,B

U«,B

2206-wmanpan

227-wansan

W yHAFOTHIN TOKWHUHT KuiimMaTuuu €3u6 xyiunr. Asxparkuy [7, uu
a6, oxaaw toxuun 0 gaw to /=(1,1...1,2) /  xuiimaTraua ys-

\pTHG, 6...8 Ta XxapakTepJn HyKTanap yuyH reHepatop KMCMaJapu-
M Ky4JaHHIIHW Ba YAFOTHII TOKHHHUHT Y3rapuiiuyu €3ub ouMur.
Yavawaan onunran Mmasaymoraapun 2.26- xaansaara ésunr. Kyu-
HUIHHAT HOMHHAJ NACAIOBHHH XHCOOJAHT.

7. Poctyiawr xapakTepucTHKACHHH OJIHIL YUyH FE@HEepaTopra HCTeb-
OAauu (narpyska) ynaad, pocTJail peocrard 7, éplaMHia reHepaTop
ICMa/apHaa HOMHHAA KyuJaaeHil XOCHA guanuanu. Asxparkuu [
'yaad, Harpyska TOKuHu 6- nyHKTAA alTH/AranAeK ysrapTHul Kepak.
FOTHIL 33aHXUPHAA POCT/ALL PEOCTATHHHHP 7, KApUHAMIHHH Y3~
JTHII OujaH reHepaTop Kucmanapuaaru Kyuaauumuudr U = const
JAWIMra  spumMAand. Yauawaad onusrad  Mawsaymorsap  2.27-
mm.m:.m éanaanu. YAroTHil TOKMHHHr HuUCOATAH OPTHIUH, ABHH

—1
Y% auugaaHagu.

divio

8. leneparopuunr Gapua xapakTepHCTHKaJapH Macmrabpa Kypu-
.
9. Muw 6yiinua xyJaoca GepuJan:
‘@) xap OWp XapakTepUCTHKAHWHT XYCYyCHHIHIH Kanmai Qusug
oleccaap Ounan TYLIYHTHPHAHLIM XaKuia;

6) TamKH XapakTepUCTHKAHH OJHIIAA YHFOTHII TOKHHMHI y3ra-
bHK cababu TYFpucHaa.

-

Ya-yauun TeKmHpHII YuyH caBojiap

I, Llyuran redepaTopHuur TY3HAMIIH (acocuit KHCMAAPH) Ba HULIALL MPHHIH«
it Gagn Kuuanur.

- 2, Varapmac TokuuHr ofuHMm NpHHUHTHRE TYmyntupu6 Gepuur, Kossextop-
P AXaMHATH yuMaian nGopar?

8. Penepatop kuemanapunars kyusannu yuunr SIOK nan wuma Guaan dapk-
L0 ?

aa ms:.mvzmn TOK reHepatopumnur ¥3-§aHpan yHFOTHUI NEUHIANHEKE TYUIYHTH-
NG Geprir,

5, Huma yuyn mycragun yilrornmas reseparoplapia TamKH XapakTepHcTHEA
pANlranaa yiFoTHnn TokH Farapmaiiod, Maskyp HIIAA 5Ca KaMasiu?

LR Varapmac tox remepatopuitd Kaunail XapakTepHcTHKaaap xapakrtepaafion?
7. ¥arapuac rox remeparoprapusHHr THIAZPHHH canal K¥pcaTur. Y napunur
IpNHIHOHAA cXeManapHid YA3HHT,

16- naGopaTtopus MUK

MAPAJUIEN YUFOTHILIIM Y3rAPMAC TOK JABHUIATEJNMHH
TEKIIHPHIL

I. Minun Gakapuiujgan makcan

1. Napaanea yitroTHAn y3rapMac TOK IBUFATEJMHHHE TY3HJH=
Il BA MJAAW NPpHHLMNE OMJAH TAHMIIKMUII BA CXEMACHHW YPraduii,
2. Jlpurareanu 3/€KTP TAPMOFHrA y/ALIHH ypraHuil,

- 8. [lpuratennd 0Prusui, PeBepe/ail Ba TE3AHrHiHH GOWKAPHIIHA
Jprafnu,
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4, JlpurateJsd AcocHil XapaKTepHCTHKANAPHHK OJNUUIHH YPranii
Ba GyHjarn (PU3NK NPOUECCAAPHH TYLIYHHO OJAMUL.

KOpL UYJFAMUHHHT Kapiin- e
Yra kuuug OYyaraun yuyH
SaHKUPUAAH  yTajauran
= :w R MC.____:_.:,_ Hil Tall=
. Bymnaail katra TOK
TYTamys TOKH) AKOPbL
aapuun Kyfiaupub 10060~
Aua wydaail karrta TOK-
Kaau Magcannaa sfKopb
u Oujlan Ketma-ger pe- _
| yaananu., YHu 0prusum -

I, Hwra ounn wasapuil TymyH4anap

YVarapmac TOK 3AeKTp Maulupanapn 0O0wWKa 3MeKTP MatuHa npi
Kabi KaliTyBYaHAMK XycycuaTura sra OFan0, Xam rexeparop, xiuM
ABHraTeab pexuMmAapuaa nwaai osaan. Ilywune yuys asprarcis
HUHT TY3WAHLIA Y3rapMac TOK reHepaTopHHuHr TysuauwHian (i
Kuasaitan. Cedeparopaapra yxwal asurartensap Xam yHFOTHLL iy /s
FAMMHUHT SIKOPra yJAauuil cxemacd Oyinua dapy Kuaain. Yarapmag
TOK ABHraTeNJapHHHHT MAXCyC Xycycuaraapu (aiaanuul Tesaiuris
HuHr Keur goupasa | ... 10 nucGataa GOwKApHAWILM B MAXCYE

MEXAHHK XApaKTepuCTHKAJAPHH OHLI MYMKUHAHIM | KaTTa axamiin (i
sra OVaran oxofiiapaa kewr kyanasanu. Byaap npokatr crasaapiiii i (0. p.) pefiwraim -
Ba Kemanapaa (3MKaK BUHTAADHHM XapaKarra KeJArHpuul yuyH| His fpacum ). By xoana AKOPAA~ 2 .49- pacw,
JATHAALMPAH Y3rapmMac Tox ABHIArenddpHanp.
Sirowa [1 cepusian  yarapmMac TrOK JABHraTeAJapHuHur KyBsuiti = u
0,2 kBr pan 6800 xkBr rawa, afinaumm tesaurn 21 aila/mun il ok, '
3000 aiin/mun rava Gyaanu. Rl A
Maszkyp JaabopaTtopist HLIHLA napaaaes iFoTHIIAM (LYHTAH ) JI0HS { PrUsuil  PEOCTATHHHHT KaPLIUAWTH, IOPTH3HI TOKY HOMMHAJ

rarejp TEKIMpUAALH, [lBurarens pPemHMHAd SKOPb WyJAFAMHTE MilIE
Ganan [/~[, Tok Gepuaaan. SKOpPbL TOKHHHUHT YHFOTHLI TOKK /[ 508
CHA KHATAH MATHHUT okumu @D OGuaan §3apo TaAbCHPHAAH 3JACKT[OS
MarnuT Moment M = k.- @/, xocua 6yaaam. Momenr M tabeu 1
sikophb afliana Gownaiian. SIKops uyAFaMAAPHHHAT ¥ pamaapu Mariiie
OKHMHHHHT KYY YH3HKAAPHHN Kecb yTHlM HaTHxKAacHaa yuna 10
HHAYKILUAAAHAAH, YHHHT MUKILOPH:

Ei=c:n:-P.

Ammo 6y IIOK reneparopaaruian (papgan pasuiiiia Tamigu Ky is
sauMmra Kapama-gapiau iiyuanrauu yuyn £, teckapu 9IOK neitii
an. Kupxroduuur MKKHHYH KOHYHHTa OMHOBH JABHLATENHHHT S/CICI|
MyBO3aHAT TEHrAAMACH

wr 1,5... 2 gucvura Tedr Gysanuran KuauG TaH/aaHanM.
)Prusuil TOKHHW CYHBHA KAMAWTHPHLI AafiaHTHPYBYH MOMEHT<
amafinmura ca6a6 6ynanu. IOprusuil MOMEHTHHIHT MHKIOPH HH
Wa cakjall YuyH JBHPATEJAHH MaKCHMa/J MarHuT OKAMUIE
Ml Kepak. DyHMHr YuyH YAFOTHII B3aHXHPHAATA pOCTIANI
ATHHUAT KApIIMAWrM £, MHHAMAA XoJarra Kyiuaaiu.
b afiiana Oouwiarapaa yeusrt uysaramaapuga reckapu IOK
yaanu. Bynia skopb TOKH:
Tl =

i F

ﬂa+ﬁ_c.u.

firAa ABHraTeJHUHr TE3JArH opra 00praH capH TecKapu 210K
pra Gopanu. Ly Guaan Gup BAKTAA IOPrU3HLL PEOCTATHHHHT

le..—.u Nn._-.‘n_ mz: Q"m._.l*l\_—.ﬁa. | JIUTHHK a::ugz Q%..z—‘%—.:xm. —ﬁmh.ﬂﬁ ﬂmxﬂu TEKHC _ﬁmzmﬂﬂ:ﬂm @ﬁul
Y Xo//a JABHraTeJAHHHT SIKOPb UYJFAMHLAH YTAETraH TOK Kepak. By BagTaa sikoOpb samkupHAan Kapuiniauk Momenti (M, )
U—E, Ue 10K yTa Gowaaiiu;
[j=——, j
/i U—E
’ = -,

6y epaa U — mauGaunur kyuaanuiuu, B; Ey — sakops uyaramivife
teckapu DIOK, B; ry — AKOPs YyJFaMHHUHT Kapwuanru, Oum.
Varapmac Tok ABMraTeJNHHH IOPrHSHII YHHHI SIKOPb Ba YHAIOTIlI
yyaramaapura mauGasan GepocHta Kyuaanuw OGepuil Ouaan ami/ilg
omnpuAasn. AMMO JABurateuy GOWAHFHY IOPrU3UIT MOMEH 1
akopHuAr afinapum Tesaurn n =0 Oyaranu yuyH, Teckapu 100§

E,=0 6ynaau. Y x0a4a sSKOPb 3aHKHPHUAATH TOK
U—0
l,= ”

s

lomunan narpyskana reckapu dIOK rapmoxnan Gepusaérran Kyd-
Wiupur 90 ... 96% wuHn Tamkua sragu. Maskyp jsaGoparopus
i Kapmuank moventn M, Tapsuaa peoctaTau Harpyakara yJaa-
MYCTAKHA YAFOTHILJN Y3rapMac TOK FeHepaTOpPH XH3MAaT KHJaiH.
[irareannnr ainanum teanurn GopmysacHHH AKOPL TOKHHHHT
yaacusan oaum Mymkua, Bynga E=c¢.n . ® SKaHAUTHHH Xu-
OANIL Kepak:

U1t
c-P

n =
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Wionanaw kypunaauk, WYHTIH ABHraTeAHHHT TEIAUCHIN Yl
6epHAAETral KYUJNAHHIIHH EKH AKOPL 3aHMHPHINMHT KapLminriig
afiHHKCA MarHuT OKMMHHE, AbHH YFOTHIN TOKMHH Y3rapTupiul (§4
Guian KeHr verapana GOLIKAPHIL MY MKHH.

Kyssatu 5 kBt pan 100 xBr raya Gy.arau ABuraresnapuuiir cij
HIUJAWJaH HOMWHAJA Harpyskarada oKJ1araHiarn Te3JANrHHuur nom
Ha/l Y3rapHlin KYyHnaaruua anuiaanaiu;

pa__xumﬂ. 100 = 10 = 25%
0

AemaK, napan/es yHFOTHLIAH ABHTATENHHHT TesAurd sxyapa os i
rapap 3Kas.

JIpuratesuunr aiianuim AYHaaumInuu Y3rapTupuur yuys sicopi
6Kk YHFOTHW yYyAFamaapura kesaérrad TOKJapAaH GHPOHTACHIIIN
fiyHaanwune ysraptupuw kudon, By Ounan KyTOnapHHHT HILOAE
yarapaau,

JlBuraTeHHHT XycCycHaTAApUHH Oarapcua Guaui yuyn il
Kyfinjgaru xapakTepHCTHKAJapHHH OJnul Repak.

1. Caam uwrau xapaxmepucimuiacy— BUTaTean KueManapiin
rH Kyuaauuur yarapMarasnd saykaaru oinaan gyssar P, =0 O§4
rauaa AKopb AfJaHMII TE3NAHTHHHHT YHFOTHIL TOKHTA GOFAMK/NIIN
udonasosuu srpu unsuK, AbiH U = Uyou= const; Py =0 Oyaranil
n= [(ly) 6ynamu.

Bynaaili XapakTepHCTHKA MABUrATEJHUHT aillaHuil TE3JAUTH Ki
yarapuwuau KypcaTamu.

JlpurareJHy [OPrU3Ui1an aBBaj YHFOTHIL 3aHKAPHHUHT HILOI
aurura anoxuaa asTHGOp Gepuwt 3apyp. Arap ABuraresb HIAAET
yHFOTHIN 3aWKHPHAE y3uJAMII coaup Gyaca, yirotnm Toku /, <<
6yaann. ¥ OGuaan GOFAMK OY/ATaH MarHuT OKMMH Ba TeCKapn 2101
XaMm HoAra TenrsiamuG, AKOPL TOKH KECKHH opTaau. YArotuur 1l
MUPHHUHT WHAYKTHBAMTH KarTa 6yaranu Tydaiam, Oy TycaTaan (0
nup G6¥aMaii GHpOp BAaKT AABOM 3Tanu. ¥ SIKOPb TOKHHUHT OpTifll
MarHuT okumu P uuHr Kamafinmwmuaan Tespox 6yaaan. Lynunr yuy
apBaJi ABHraTeNHWHr afiaanTupysun Momentdn M =& D1, oprani i
HATIIKANA JBHrATeNHMHr AlJaHNLL TE3JIHTH HOMHHAAMAAH Oup (ol
mapra opruG xeraau. By xasau xucobaananu.

2. Tawry (mesauk) Xaparmepuowurxact — yHroTHIL TOKI Ba 10y
NaHu Yarapmac Oysaranjia, ABUraTeab alianuil TesAHTHHHHT #10f
TOKHra GOFAHKJAWCUHM KYPCATYBUM STPH HHMSHK, AbHu [y = consl I
U= U, =const 6yaraana n= [(/;) 6yranu.

Harpyaka asuratenb Guaan Oup YKKa Maxkam/aanran Mycrig
yHFOTHLIAM reHepaTOp EpAaMuAa XocHa Kuawsaan (2.50. pacil)
Harpyakanu yaaw yuyn assan axparkuy /7, nu ynaaG, cyurpi M
patkuy /7, un ynaum xepak. ['enepatopHHHI YHAFOTHID 3aHKHI
Fpren. KAPLUIMJANTHHK Y3rapTUPraHuMn3ja reHeparopHuHr HATPY S
HU Ba WYyHHHT OuAdH ABUrATENb HATPY3aKacHuu ysraprupra 6y
JlBuraresnn HArpysxkacmuH ysrapTHpHll y4yH HCTEBMOJYH Kapiil
r. Hu yaraprupca xam Gynaau. Harpyska optuiiu Guaan skopi 10
KM XaM OpTHO, ABUTATeJHHH Te3MrH Kamas Gopaau. Slkopu 10k

162

i0- pacw.

WM HATHIKACHIA AKOPbL Peakuuacn Kyuaiub MarHHT OKHMH ac_._u
aMasau Ba wy Tydaidan ABUCATENb alJiaHMI TE3AHUrHHUHT y3=
W kyna kam Oyaann. Byuaait xapakrtepucTakani TE3ANK xa-
ouctikack xaMm feiunaau. Harpysia yarapuiin Ouia TE3MHIH
arapauran ABUraTeapHART TAUKH XapPAKTEPUCTHICACHHM ,KaT
efluiaan. By wynTiu ABHraTeNIapHHHD §3ura XoC XyCyCHaTH
AaHan.

. Pocmaaus xapaxmepucmukacy —aiaanni Tesaury sa Kytu/id-
grapmac 6Y/arasja Asurarenb yiFOTHII TOKHHANT SKOPb TOXHTA
aurnan ndoAaNoBUH SPH UH3HK, SbHH n=const, U=Uyon=
yaranna /y = f(/;) Gynaan. By xapakTepucruka, ABHTATEHH
L aamiian TOK HOMMHAN HATPY3Karaua Ilokjarapnia yHWHT aii-
TE3JHCHHUAT Y3TapMac/aury yuyH YAFOTHII TOKHHH Kanpaft
PrUpus TypHLI KEePaKJAWTHHH KYpcaTaju.

Il, Hinu GawapHi TapTHOH

¥arapmac TOK MAauIMHACHHMHT TYSHJNMIIM Ba KuCM/Iaprad axpa-
pamyHacu OuJaH TaHWIIWAANM.
L Crena Guaan Taunuud, MAIIMHAHMHT CXemara Kipaiura Gap-
jeMaapuHu AnHKAa6 (sIKOPHHHT KMCMaJapH, yHFOTHW YyJAFaAMH,
Waraap, yauos acGo6aapu Ba 0.) BA macnopruia Gepusrad Mab-
[01aap Ouaan Gupra padrapra @sunaiu.
L 2.50- pacmaaru ssexTp cxema fluFuaam.

Jlpuraresiun manGara ynab, aflnanuu fiyuaauiy Oenruaananu:
) oprusuir  peoctatHHuHr (10. p.) XosaaTH TEKWHPHIAAH (xap=
¢ samKUpra TYJa yaanran G§aumua Kepak);
- YHFOTHII 3aHKHPUAATH Iy PEOCTATHHUHE XOJ4TH TeKLHpuaa Ll
wank rp =0 GyaHmH Kepak);
) wkparkuy /7, uun ynaad asurareard Kyu/aHuil Gepuaaiu.
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uvw-%m::: TEKIWHAPHL YIYH casonnap

. Tapaasen yilroTHiwAn §3lapMac 10K ABHFaTe MuUHr Tyausnum  (acocuii
apH) Ba MUIAALD HPUHIMNHER 0ABH STHHI.
 puratesuuur Manbara yaannmu  Ba OPIH3NL PEOCTATHHUHT AXaMHATHHH

Hepuir.

b pam.m___n..___: 10pru3n naiitnaa  yHroTHIl 3amsupRialn pocTaanl peocTaTi
il Xpramiga GYaMILN KEpAK BA HAMa Yuyi?

. lsurateab muaaériamwaa yil oTHIL 3aHIKUPH yauaca, Hiva coanp O6§aanu?
5. |lapaanen yitroTnuan yarapmac TOK Asuratesnia afeonor , KaTTHK® xapai.
ICTHXKAAN TEANNK XaPAKTEPUCTHKACHHN 0NN MYMKHHMN Ba Kanmaii iijanap Gn-
OuHALH?

[pyratesunir Teaaurn kanpail pocraananm?

JlgHra e HBHE 30eKTP MYBO3AHAT TEHIAAMACH FeHepaTopHiHr wyHiail saexTp
japaT TeHraamacuian HuMa Guaan papk KHaan?

8. Caar wuraam, TAWKH Ba POCTAAll XapakTepHCTHKAMAPH Kannail oaHHaju Ba
\pHALT  anaansn,

r) acra-cekun 6,..8 cekyHn maBOMHAA WPTUSHLI  PEOCTATH N
KAPWHJAXMY HOJAB x:#z—m.—.z_.mxm mnm.’___m“._d:_u_x;mb:. i

5. Canr vmwaaur XapaKTepUCTHKACH OAHHAAM, Y (FOTHIU TOKNHI I
YKUTYBUM TOMOHMIAH KYpCAaTHAraH KuiimaTiapy uerapacuaa yirori
TOKHHHHE OPTHIIH ouJian ABurarteab aljauuil Tesaur uHHuur KM
LHra WINOHY XO0CHJ Kuaumuaau Ba 6 ... 8 Ta XdpakTepad nystijin
YUyH OAHHraH yauam mabaymoraapunu 2.28-kampajara ésuaain,

228-wansan

._w.. mA _

n ain/mun _

6. Tamwku XapakTepHCTHKACH OJMHALM.

Bynjaa aBurarenand canT WuWJAMIAAH TO HOMHUHAM  HArPYysKil il
Y4 I0KAAranfla YHHHD Te3JHHHUHT Kamafiniura pa 6y kamaiiul
03/IMFHra WIOHY XOCHI KUJaWHALM BA 6 ... 8 Ta HXTHEPHI TamAnII
HYKTaJap yuyH OJHHran yJuau Emﬁh%gﬂgmv: 2.29- wansaara (ol
Aanu.

17- nabopaTopus HIIN
KETMA-KET YUFOTUULIW Y3rAPMAC TOK JBHTATEAWHHU
TEK (IUPHLL

| Wmuu Gawapuiaan magcan

Keima-gerT yilFOTHIIAM y3rapMac TOK ABUraTeJuHHHr TySHJN-
| Bd CXEMACHHW YpraHuul.

2. /lpirarteanuHr nacnopTuia Gepuaradn mMabaymoraap Ouaan Ta-
.

[purareqnn manGara yaad 10prusuiinn §praduiu,

Jlgurarte 1HUHE XaPAKTEPUCIHKANAPHHH ONUL, YHWUHT TpaduKk-
U KYpUIL BA aHaiu3d KHJAHLIL.

2.20-manpan

n

n, aila/mun

7. Poctaaimn xapaktepuctukack oJunanu. Harpyska Tounumir
BajATH KHiiMaT/aapHaa ABWraTe/b TE3JNMPHHUHT Y3arapmacauru vyl ; Frras
Y & r Te3AUrHHN OOMKAPHLIL BA altaanuil fyHASALIN=
(0y MUKAOpP YKHTYBYHM TOMOHMAAH Kypcaruaaiau) /[, yHFOTHLI TOKII n .mmﬂmm.wﬂ_”“__QManng_.___: ﬂvﬁ_.mﬁ:_: g i
Ba y Ouaan GOFJAMK MArHAT OKumMH @ Hu kamailTHpuiul Kepaan il EEND I ; :
HIIOHY XOCHA KuauHazn Ba 6 ,.. 8 ra uxTHEPH TanaaHram HY KT Mirra oW Hasapuil TyLyHvalap
yuyH oaunran yauam Mabaymoraapn 2.30-waasaara é3ugajn. etMa-Ker yAFOTWULIN (CepHec) YarapMac TOK ABuraTediia yil-
230-wansaa Wil ayaFaMu GuaaH SIKOPb UYJAFAMH KETMa-KeT yJaauran OyJaiu
- pacm). Llyuuur yuyn yiiFotuur Toku /[y sKOpb TOKH [/, ra Tenr,

1

4 A : _

ly="l,=1.

iy nasuratenp yiFOTHIU
IIMHHUET  YpaMaap COHH
Ky HAANaHD KeCHMM  KaT-
WYHUET yuyH Kapuiaurn  +
N cung. Macanad, Kyu-
Wi 220 B, kyesatn & kB1
i 100 kBr raua Gyaran
MTedsapHUHrT  napaasned
LI 9YJAFAMHHAHT Kap-
i 50. . . 300 Om 6Vuca,
SKOT  YHFOTHILAIN "y
W' KOPIIHAHTH TaXMu-
0,01 ...0,02 O™ nu Tawm-
TR, 2.51- pacw,

wﬁ. mA _

8. JlBurartesuuHr ainanum AyHaAUIIH Y3rapTHPHAAAN (peli
jAam), ByHuRr yuyH sKOph YyJAFAMHHHHT €KW YHFOTHIL 4YJFaMmil|
cxemara yJaauraH KMCMAJAPHHHHT YPHHHH aaMamTupuG, Xag
SKOPHHHT TECKAPH TOMOHra afilaHaéTraHgurura HIIoHY  XoCH
JMHALH.

9. Oannran §auam Mabaymoraapu Gyiinua NBHTATEJHHHC C
MILJALW, TAWKH BA POCT/A XdPaKTEPHCTHKANAPH Kypuaaiu.

10. Hm 6yfinua xyanoca Gepuaauu:

4) JABHUTaTeJb TE3JUTHHWHT HOMHWHAJA  YarapuwiuHu — anni/iil
YHUHT TAIWIKH XapakTepHCTHKACHHMHT ,KATTHKJAMIK® XaKuaa;

6) TeanWrdH POCTAAaHALMTAH ABHraTEJNHHHT XYCYCHATAAPH Xai(i/li)

B) ABHraTe/b Te3JAHrHHH COIKAPHITHUET TYPAH YCYJAAapH Xai il

JUIKH

164 165




Yarapmac tox aBurarensapuHHHr XyCyCHATAAPH BA XapakTepic-
THKaAdpH MEXAHHK HArPY3Kd y3rapranid Mardut OKHMHHHHT KaHnah
yarapuimura Kyn okuxaraan GOFAHK. V3 uasbarunaa MarHuT OKHMIL
JABUTATENHUHT YAFOTHII ycyaura Xam OOFJIMKAMD.

Jlsuraresia 9AeKTPOMArHHT MOMEHT SIKOPb TOKH I, Gunan yiro-
THII TOKW Xocua wuaran ([, = [y) MaruuT OKHMU @ yunr y3apo ran-
CHpPHAAH XOCH GyJaiu, sibHH M=kl DI,

HucGaTan 03 wHarpy3kanapaa cepuec ABHTATEJIHHHT MAruiT sail-
KUPH TYHunMaran Oysaau. Bymaa  MaruuT OKHMH  AKOPL TOKY
(lg=1y) mesipau MPONOPUHOHAN XHCOBAAHALH, ABHN b=~k -/

Y xXouama 3eKTPOMATHUT MOMEHT SIKOPb TOKHHHHT KBaApaTHI
NpONOPILHOHAT, ABHH

yraTesb fKOpUra KerMma-Ker KHAHO OPTHBHIL PROCTATH Iy, YJa-
Ba JBUCATEJHMHT TOKH IOPrU3Hll BaKTHAA:
U—0
lop= :
.1:._1___.1.._+__.5u
Oprusuul PEOCTATHHHHN KAPIWIHAHTH 7y WYyHAAM TaHaab onuna-
g, OyHja ABMTaTEJHUHT IOPFU3HII TOKH HOMHHA/A KHiiMaTHAaH
. 2 mMaprazan OpTHO KETMaCJHMru Kepak.
suraTeJHunr Teaanrn opra Gopram capu teckapu DIOK nunr
fiaTn opta GopuG, AKOPb TOKH Kamas Gopaau. Ly Ounaan Gup-
iiKAA IOPrUsKll PeOCTATHHWHT KAPWHJAHTHHH - HOJATAua Oup Te-
6 kavaidTHpHG, OXMPH KapIIMJAWK B8HKUPAAH TY/Aa UNKAPHIANH.
i1a SKOPAATH TOK Y3MHMHT IBHraTeNb YKHAArW HATpy3Kard, sbHi
DIIM/IMK MOMEHTHIA MOC KHAMAarura SpuIlain, A'bHH
J —
e U—E,

M = by -k I3

AMMO SIKOpL TOKH ABHTATENb YKHAATH HATPY3Ka @KU KapLIWJINK
MomeHTH M HUHT KaTTanuTH OuaaH aHuKaanaiu.

JlpurarenuuHr MarHuT 3aHuupd TYiduHA GopraH capu 10KOpPHILI
aiTHACaH NPOMOPUKOHANINK Oy3nAaLH (6orMannm D= f(/y) = f(/,)
nyaar y3aKHuHr MArHUTAAHKI 90PU UHBHFH XHCOOAEGHALN).

By xon1a xaMm fKOpb TOKHHUHT OPTHIIM OHJAH 3/EKTPOMArHiT
MOMEHT KYuJi OpTaju.

DNEKTPOMATHHT MOMEHTHHHT KaTTa GYAHUIN KeTMa-KeT yHroTuul-
A BUTATENHHHT Y3Wra X0C XyCyCHaTAapuaad GHPH XHCOOAAHALIL.
By ABHraTeAHHHT IOPrU3Mll BAKTHHW KamaiTupuG, 03 HArpyskani
KepaK/i MOMEHTHH XOCHA Kuaumra umion Gepauu. Llywwnr yuyi
Gyunail ABUTATEJNAPLAH ACOCAH MEKTPOTPAHCIIOPTAA (TPAMBAH, TPO.I-
aefibyc, METPO noesanapnia, 3MeKTPOBO3Aapia), Karra KyTapma Ky-
PHAMAJAPHHHT IOPUTMANAPHAA, KPAHJAAPAA BA TYPAH HUKH €HYB LB~
rareqJapHii 10pruau6 1000puiLia (aBTOMAIIMHAHWHT CTAPTEPH BA
Gowyanap) Qoinanananu, Byaap xyssatn 3 kBr naw 150 kBt raua
6v.u0, aflranumaap coun 470 aiia/mun gan 1550 aiia/mun rawa 6y~
ran [l cepusimaru KeTma-Ker yHFOTHILIN y3rapMac TOK ABHrare/-
Aapuaup. )

Kupxrohuuur uKKHHYM KOHYHHPd OHHOAH JBHTATENHHHT JIEKT
MyBO3aHaT TEHrJIAMACH:

U= .m..ﬂ IT .ﬁ.._. :-: |_| ...v..__v.
m%:hmm AKOpAard TOKHWHHE @_%Oh_.mn: _S\mﬂ__hm_.:am TONWAA LT
_U-E  U—cno

ﬁn+ww....
Kapuuauk momenti cudatuna 9JeKTPOMATHUT TOPMO3 ékn GHPOH
pyskara uuIIaETrad reneparop Ofnmu MyMKHH,
KOpb TOKMHMHT (opMyJacHian ABUraTeJHnHr ailaaHuil Tesdan-
udonanopun (HOpMysaHH OMHII MYMKHH, ABHU
e U—1(r, +ry)

e P ’

§ 6pAa C—MalHHAHHET KOHCTPYKTHUB noumuitcuy P— yiiroruur TO=
| [y= /[, xocn/i KuJraH MarHuT OKHMif.
Kerma-ker yilFOTHIIIM y3rapMac TOK JABHraTEJHHHNT yaura xoc
paTAapuAan OUpH, YHH canT umaatuG Gyamaiinu. Uynkun ABH-
Jib caaT uuLaarapia €ku 03 marpysia Guaan Muljarania sakopb
" Ba MACHUT OKHMH XaM 03 6yanG (uynkn /y=/;) ABUTATENHUHT
ru keckun opTu6 weramu (M =M, —0; /;— 0; ©— 0; n—+),
afi xosar apurateal yuyn Xapguan OyanG, AKOPHUHT MEXaHuK
fraxicamanrira sapap erxasuin mymiun, [lysunr yuyH Oynnaft
aTenHH YKAArW HarpyskacH HOMUHAJMAAH 259 nau Kam OyJa-
AAruHA oprusuil Tascua sTuaasu, LHynuHraek, oyupalt asu-
JApHH  peMeHb OpKaJH
;aka OpJan yaaul Xam
an xucobaananu, Jlemax, i
/aKa OUPHKTHPHINLLN £

ly= = Tl
P ratrya e ryu ! K" MexanukapHii 0y au-
: b epax. i
6y epna U — manGa wyunanuwn; E. — sKopb afjanranuia yHuur Kerma-ker yHAFOTHILIN N

yyaramuaa xocua 6yaran reckapn IOK.

[Oprusum naiiTnaa sKOPHUAT AflAaHUIL TE3MHMH n=0 6yarann
yayn rteckapu JIOK E;=c.n-® =0, my Tydaiau aBAraTesHHIT
IOPrU3Uill TOKH YHWHT HOMHHAJ TOKHIAH 10...25 mapra optub Ke-
Taau. Bywnaail KaTra TOK JABHrarenb yuyH Xasgam Gy/aranuiaH yHra
#yn Kyius 6yavaiau, LIynaur yuyn ynn KaMmaflTHPHIL MaKcaiwid

.f_s.qus_:, amgx_.__:_z ,u V
LI HE YIFOTHIL TOKHHIM
Wi maruuT okumu O Hu)
ficopra Gepuaaérran Ky~
WiuHl  ysraptuiwl  Guaan ’ y,
| -%:E MyMKHH (2.52-pacwm, ¢ b
i 0), 2,52- pacu,
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BupuHuM X0AAa YHFOTHW HYYJFAMU POCTIOBUH peocTar r, GuJan
mynraanand (2.52- pacm, @). ¥ xonaa YAFOTHLI uy/AFaMBAary TOK
pa MACHUT OKMMM Kamaind, ABWraTENHUHI TE3JAMTH OpTaln.

Slcopra OepuaaéTran KyuJaHWLIHH nacafiTupuil yuyn y Ousaun
cerma-ker 7 ... 10 noronanu pocTAOBUM PEOCTAT ry, yaanamn (2.2«
pacM, 0). Peocraraa mauba Kyd4aauHUImHIHT Gup KuCMM nacaiing
ABMTATEAHIHE Te3AurH xamasan. Bepuaran KyBBaTHHHT oup KHCMI
peocTaTid Gedofipa cap Gyarany yuyun Oy ycyJa Temasiu XUCohs
naumaiinn, Tpavsafiiapaa, s/eKTpOBOSAapAa KynuH4a 2...4 raraun
apurarteas uwaatuaann. Kuung reanuxaapna Oy JAsuratennap kers
MA-KEeT, KaTTa TesAuKaapiaa sca napajien yJaanaju.

Ilpuratentusr afaanum AyHannmunl  ysrapTupuL (pesepcaali)
yayd yfAroTHul dysaramjiapura éKu sIKopra Keaaérram cHUMaapuiiy
YPUHAAPHHN @JMAITHPH L kndposi. Arap manbanan KeJjaérram cnme
AAPHUHT YPHHAADUHN AJAMAIITHPCAK, ABHTATEJIHUNE ainanuil
Juinn yarapmaiin.

Jlpurate HuIT XYCYCHUATAaPHHE  anHK/Ia%l YUYH YHUHT Kyfdnpary

>\w
— ——
—0 el T
W@M

.63- pacm.

KAPIMJAHTH SAHKUPra TYna yraura

. lOprusum peocTaTHHHAr {
' i ; fiyHammnEn GHAN0 Ky#nm

JiLa dpuratenny Opru3uir. Afinanuin
aK. ) -
5. JlpuraTe/un pepepc/aliny GaxapuG, cyurpa GowJanrFut ity
aanwnra KeaTHpuG Kyiunait,

XAPAKTEPUCTHKANAPH ONHHALM. ! ]
15 ﬂ%E:.: CRUL ME3ANK XAPAKMEPUCMUKACE—NARGa Ky aaHniil 6. puraresny apsasial 0,25 ,b_sxx “__m_..www.“_hwxmﬂwm“Eazwwm@mwﬂﬁ.
yarapmac GyAranaa ABuratenb AfAaHKII TESAUTHHHHT AKOPb TOKI: Merp Gyitmua TeKWMPHABAN), VIl 2.31- wan
ra GOFAMKANCHEW KypcaTanu, abuu U= const Gyaranna n=[(/) THKANapHHH ORI, § quanifad OAMHTEH MaBJayMOoTJap <.
Jlpurateqnuir HACPY3KacH OPTranaa AKOpPAarH KyuJaHui nacais aira €sunan. 1
QM BA MATHHT OKMMH OPTafu [YyHKH IKOPbL TOKH OPTALH). Maruit - [lpuraTeJHUHT Harpyskacu renepatop OyJ/arania wanpaagarun 6at
OKHMUHHHT OPTHIIM JLBUTATEAb TEINHCHHHHE sinafa kamafiuwura ca: i KaTTaAMKAap KyHuaaruua XrcoGnanain:
5a6 Gyaaau. Llynunr yuyun Oy XapakTepucTAka napajjiesn yHFOTHII= Dol ol e
14 JABWFATEJANUHD XapaKTepHCTHKAacHra KaparaHia OHpMyHUA ,I0M: Pren = Yren" frens 110 Ao fay
mok* xucoG/anajn. 2.31- wansan
JlgHrare HUHT Te3AuK XapakrepucTikacuuu narpyska 0,25 Prow e E—
pay Gomaab OJMII Kepak. Vasieninap ﬂ
9 Jl6uzameaHuns uul XapaKmepucmuraiapu— Manda Kyuiati Jnnrareds | Feseparon Py | Pis | Poo | Mo
K yarapmac GYJranja ABUraTeHHUHT aflNaHTHPYBUH MOMEHTH Wi I n b, | e e
dofinantt uu KO3 ULHEH THHHHT SKOPL TOKUIE GOENAHKJAUTHHN KY e - Hom
catanu, sbiu U = const 6yaranaa M = fuly) Ba 1 = [(lq). B | A S b A B Ban il g _
3. Jlguzamenune pPoCMAQUL XQPAKMEPUCMUKACcE — Tpy BA T i
ysrapyBuas OGyarania JABuraresb aiadnuil TESAHTHHUHT SIKOPL TO _ _ d d ~
KHra GOPMMKINCMHH KYPCATATH, sBHH Fy == DAr BA I, = var Oyarai _
n=F[(ly). _ l .

. Mmen Gaxapun TapTudH

l. Ketma-ger yfFOTHLIINA ¥3rapMac TOK ABWTaTeJMHWHE TYy3i.ii®
WK BA MIUJALl MPHHUMMH OMJAH, WYHHHCAEK KHCM/apra axpariiril
HaAMYyHAcH Ouaan TaHHUIHIALH.

9. Creny OuJapn TAHWUIWUOG, ABHCATEJHUHT CXemara Kdpaauran
KueMaapn Ba yados acGoOsapuHH  auuiaann Xdamiad LBUTATEJHHI
NACMOPTHAArH MabjiyMoTiap Gu/aH TAHWIING yJapHu Xucoborra €snl
Kyiinaann.

3. 2.53- pacMaary 3/eKTp cXxema HHFHJIA/H,
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..._.aamu N 1€6 Kabyn guacak (XxaKuKatad xam wysaa), m,, = 7"«
= — 4y 0JaMH3,y XOJaAa = .—\Fg. :

h_._=._u mU_Eu
~Uuhu

, Hem,
n

Pyya =Py M = 9,55

JlBurateanuur Harpyskac
H 3NEKTPOMATHKT TOPMO3 OYaranna Vi
Jaru MOMEHT TOPMO3 wWiKajiacH Gyituya anuKJAaHaIH. ¢
Jsuratenb yKuaaru KyBBar P,,, Kyidnjaruga anuk/JaHasu:

M. n

Py o= BT
28985 "
Tsuraremmmir ®UK sca 7— 2an,
hU— B

._.xmw. IeuraTesmunr TesAurnHn poctaam (peoctatan) XapakTepics
AapH oanHanH. Byuuur yuyn asurareqnn yHFOTHII YYAFaMiii

WY HTJI0BY K : y
y KapuwHauK -, HU sawxupra tyaa yaab, xaaur K i

NMM__wh“%m. Harpysxann o.cmm Pyoy nan Pyoy f@ua ownpuo, 5=6 Taux-
pu#t HyKTaJsap yuyH yauain mabAyMoTaapd oauHagu. Kapuumani
r, M1 KamadTupub yuauamsaap TaKkpopaanadu. Vauawpan oanura
Mabaymoraap 2.32-xansaara €3ausaii.

c zmbmgmv Ky Ba K, Hu axpatnd, sikopra KymuMua Kapuniang rg
HH yza0, assaarn Kuiimataapaa 5 —6 Ta uxrtu€pufl Hykrasap Gusail
yauam MabAyMOTAAPH OJHHALH.

Yauaw warnkanapu 2,32- waasanra &3uaaiu.

2.32- wa

8 A

afin

...x_ m T
MHH

aitan

(g7 Ty ==
MHI

aitn

A ny =able
MHH

-y3HHH TEKMHPHII YUYH caBojiap
. Kerma-ier yliFoTHmzy ABHiaTeab WYHTIH ABHTATENAH KOHCTPYKTHB MKH-

i wama GuaaH (papkratann?

Jlpurarens manbdara Kantait yaanaan?

. Mewrarenunur aitnamiun fyna; num kaunall yaraprupaaain?

Huma yuyn kerma-ket yilFOTHLIAN ABHTATEIHH HATPY3Ka Ounan racma 0p-
GupHkTHpUG 6V amaiian?

Hiuma yuyH ABHrATENHHHE TE3AHK XapaKTepuciikaci , MoK KHCOGAAHANN?
Hpuratenunur aifranTHpyBUH MOMEHTH SKOPL rokH Guaan Kannaii GOFIanran?
Kaiten asurarenpa (wyurin €Ki cepuec) M > M, ra SpuIHUL YuYH TOK

ja KMk warpyska 6yaann?
Huma yuyH [Opriasui WaponTH oFHp
Tia Ba kyrapma Kypunamanapia) Kerma-ker yiiFoTHIIAH  AB
AH xHcoGaanaau?
0. Ulynran &ki cepuec ABHaTENHHIT
Vil (hoiinananunand Ba HuMa yuyw?
, Cepueciu JBHTATEIHHHT TESAHrHHH kamuait pocraam MyMEHE?

Gyaran fopurManapaa (sfekrporpanc-
HraTeann Kyanaus

Kailcn GupHian aBToMoGHAb crapTépu

-1a00paTOpUs HILH

YU GA3AJU KACKA TYTAIITHPHITAH POTOPJIM ACUHXPOH
ABUCATEJHUHI HII PEXMMWHH TEKIIHPULL

1. Mny Gaxapuiuian MaKcan

1. Yu ¢asanu KHCKa TyTAWITHPHATAH POTOPIH ACHHXPOH IBHra=
JIHWHD TYSHJMIUW BA HIIJAL TNPHHUMNM OHAAH TaHHLIHL.

9. Jlpurate HuHr ManGara yJaHanurag S/AEKTp CXeMacH OuJsan
radcua TAHUILIALL
3. [lguraTe@qHUHr y3ura X0C XyCycuaT/apH OuaaH TaHMInL, Xa-
TepUCTHKaNaPHEK OJMLI, yJapun KypHul Ba aHaNu3 IGHIANILL
. JlpuraTe/Hu IOPTH3NIIHA BA peBepCaauiy yprauui.

5. [Oprusuw TokuiuEr Karra 6yau0, 10prusuil MOMEHTHHHHT KH-

ji¢ Gyamin cababaapuun yprasuiu,

I, Miura oun Hazapuii TylwyHuanap

ACHHXPOH MalIMHANAP CAHOATAd acOCAH JIBHMATE]b Tapauna Kyns-
Miagu. Y Kysraamac craTop Ba Xapakat/ianysiw poropjian nGopat

8. Butra rpaduicna
JBUTATE/NHHHT Te3JHK (TaGHmil
xmwm_ﬁWmv:n._.:xmamu: Kypuaanu. S Uy
). bowka rpadukaa ABHTATENHHHT HIUYM Xapa
KTepUCTHKaAapi
n, M, 5"2% Kypuaanu, E ; _
10. M 6yinua xysoca Gepuaanu.

a) KeTMa-Ker YiiFOTHUIIH y3rapMac TOK JBHraTe/u Xakuaa Xa-

pakrepucruka Gepuuu;

6) ABHraTenHH TE3NUTHHH pocTaalu ycyJ/anaapH XaKuiaa Mabaymor

Gepui,;

B) ABHFaTEJHHHT KYJJMaHHII cOXasapd XaKHAa MabJayMoT OepHil.

170

WO, XaBOAM KHUMK THPKHI GuaaH aspaan6 Typaum. Cratop 4y.a-
MU yu pasanu Gyamb, TAPMOK KyuaaHumura Kapao 104ays Exn
Bypuai cxemana yJauWiln MyMKHH. PoTOpHHHT uy/JFaMp YHUHT
Japura (KoayccuMot apuguanap) Ccyiog Xoaaa Kyfuaran anio-
WA cTepikennaprad uoopar 6yu6, Oy CTEpPKEeHNAPHUHT HKKH
) TOMOHMAZH AJIOMHHHMA TapAHul gusian KHCKa TyTamTHpuaTaH.
lpnratesHnur HOMH Xam WyHAAR Keand UYHKKaH,

ACHHXPOH ABHraTe/AHUHr HIIIALH ailnaHyBYd MATHUT MaALOHH
JMCACHTA ACOCAAHAAH, ACHHXPOH ABUraTe/HUHr CTATOP uyJFamia-
)il Opkasn yd (asanw yarapysuan TOK yrranaa afnaHysdd Martut
wfinonn xocus Gysanu. By aiinanyBuai Mariut Mafl JOHHHHAT aHna-
Wil uactoracu (Te3nurH) f, Man6a Kyu/[aHHIUHHUAT 4aCTOTACH [ ra
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pa yu (pasasam cTAaTOP HYJFAMH XOCHA KHArAH Wy Kyréaap coui
p ra GOFaHK

60-50

60- == = 3000 aiia/mun

4

Ny =

6y epaa f,=>50Tn, p=1.

AfinanyBuan Margut MaddOHHHHHT TESJHI'HHH (éxu acHuXPON JLNI-
FaTeAHUHT CHHXPOH TE3/MHTH XaMm Aefinaanu) CTatop uyJramaapi i
saydr Kyrbaapn conura OOFNHKAUIHHH KALBA KypHHHIInAa 6epiil
MYMKHH,

m — 4yaramaap COHH 3 6 9 12 15 18
p — uydr Kyrdaap COHH 1 2 3 4 5 6
Ity — @i/ MHH 3000 1500 1000 750 600 500

Cunxpon reaank OGunan ajiiapnaérran aiinanypuad  MarHuT  miil-
JOHW CTATOpP B& POTOP HUYJFAMJAAPHHHAT ypamaaputu Kecnb yruo,
yaapaa TerHiiuua Y3HHAYKUHA BA Y3apPOMAAYKLHA 10K napunu
unayknuaaaian. By DIOK sapuunr Tabeup STyBUM KHHMATAapH:
craropunn dasa uyaramnna B, =444 feye frewy D,
poropiinr (hasa uyrramnua £y = 444 kyfy-wi @,
6y epia w, Ba W,—CTATOP Ba POTOP “Y/JAFAMJAPUHHHT ypamaap co-
Huy k, Ba ky— CTATOP BA POTOPHUHI HyJAFaM KOIPHHLHEHTH Xaco0-
JaHub, KufiMary Gupra saxkuy Gyaanu,

PoTop uyaramiapn KOHCTPYKTHB KHCKa TYTALITaHAUTH YUyH YH-
pan 310K £, tabeupuian porop Toku /[, yra Gowaahiu. Afinanyp-
AN MArHHT MaflLOHWHUHE POTOP TOKH OWJjiaH §3apo TabCHpHAdH Xo-
cuA GYAraH 3NeKTPOMATHUT ail#aHTHPYBYH MOMEHT POTOPHU allsanys-
| MUPHHT Mailgoun Aysaaniiga Xapakarjanutira Mamoyp araln.
Acuixpon ABUraress POTOPHHUHI aHIAHHIL TE3NUTH 7 ailnanysuan
MarHUT MARIOHUHINT TE3AUTH Mo AAH LOMMO KMYMK (4KC XOJld po
ropaa 0K wraykunssanmaiinm). Bynn aCHHXPOH ABUTATEAHUHT CH]-
nanuy aeitnaaan, y gyidunara Gopmysa OYiduud anukaanaii:

(L =S,
My v

b.m_.:.m.awx_:_: Gotrranruy IOprusum nafitnaa (Y3UHUHT THHY Huep-
HHACH _m;::__E porop | ...2 cexkynJ, xapaarcus Typaau) n =1,
S =1 6yaaan Jleuratens canr WuLIaraHfa POTOPHHHE Te3Juru afi-
JanyBian Maruur MAfIOHMHHHT afiJlauuil TE3NUrura Aespaun Akl
GyanG, cupnanuul Xam HOJArd siKuH 6yaaau. Homunan narpyska ou-
JdH  HWJAETraH ACHHXPOH ABUMATENAPHUHT HOMUHA CHUpHaHKL
3...5% nu (éxn 0,03 ..,0,05) rawkua stand. LBuravesnunr Kyu-
BATH OPTFaN Capn CHPHAaHHILHMET KufiMaTh opra Gopaau. Porop ro-
KHHMHT YaCTOTACH CHPNAHWII TE3NUTH fg= Mg — N Ta O0FAMK Oy a0,
fo=1[,-S Y Xoana ailranaérray poropaaru BIOK Ess= E,-S nnu-
raveab toprusuaaérran naitaary DIOK suur 3...0% uuu Tallicia
STANH,
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QK £, tabcupuaan potopaa xocua Gyaran TOK OM Kouynura
1112
) Eys B8

_\aw+kwm | ritx;- S

Jld 'y, —POTOP 3AHKHPHHIHT AKTHB KAPLUHJAHTH, Om; X5 — po-
A1 KHPHIMHT HEAYKTHB Kapuuanru, OM;

_ Hmh"Euhu"mdﬂ?h:.MuHu.m.

oaanapian KypuHALNKH ABHraTe/IHH GowaHFHd  IOPrusuil
na poropnnanr rtesanrn n=~0 6y au6, cupnanuil S=1 Gyarau-
oprarn tok wacroracu, IIOK Ba porop TOKH Y3AapUHUHT M8K-
Kuiimaraapura spuwanu. Porop aitnana oownab, Te3AnrH
capu Oy KaTrasukaap kamas GOpaiu Ba HArpysKa HOMURAMI &
a yaap ¥3 HOMUHAN KHAMATIApHra SpHilaLH.

cKa TyTawrap poOTOpAN  ACHIXPOH pBHraTesapjia oprusui
‘Hommuuan TOKiaH 5...7 mapra karra 6yaanu. Byusnai karra
HOI TOKH TAPMOK WYY /JaHHIIHHAN nacafiuiiura ca6aG Gyaann.
YHHHT YUYH KaTTa KyBBaTaH KHCKA Tyrawrad poTopau aciH-=
BUraTeJqHH I0Pru3nil naiTHia 10Prusul TOKHHH KamailTupno,
| KyuaauuiInHi Keckun YarapuiluHi (nacafininnmn) KamaiTu-
H Maxcyc opru3uil cxemajapuaai oitpanannaain. Apro=
hopmarop €piamijia 0prusuul Ba CTaTop uyJAFAMAdPHHH , yu-
K* gan ,oaays‘ ra yTiKasub 10Oprusuul Cxemasapi MAaBKy L.
ga ypra KyBBATAW ABUIaTEJIAPHH SJEKTP TapMorurd GesocH-
JIah 1OprusHaanm.

prateannur aflianimr fyHaanmnea Yaraprupuin yuvh aijad-
1l MATHWT  MafiAOHHHHHT aftiaHuil HyHAJIHIIAHK  Yaraprupuil
Bynuur yuyHn Craropuuur yHura asa cumaapuaan ucrarad
ACHHHAT Manbara yJaadaiuran ypuuaapuHi anmamTipum kndos.
fopaa xocua Oyaran 3AEKTPOMATHHT MOMEHT Mariut OKHMH
POTOP TOKH [, opkaan aHnKJIaHaILH:

M=c D1, -cosds,

I

epia ¢, — ABHTATEAHWHT KOHCTPYKTHB noumuiicn; Loy = X
y — POTOP TOKMHUHI AKTHB TAUIKHJ STYBUHCH; COS Y}, — porop-
IOK Guaai Tok opacHmari CHJaKiu Oypuari. Arap cos b, =
& SKAHAMTHHYE BAa Maruut okumu @ Hunr KufiMaTHH
BPRY- i3 - S°
ppaaru DIOK noaacunan sa poTop TOKHUHA xucobra 0JcaK, Mah=
[raprasapaas cyHe 9eKTPOMArHHT Aa{lJAHTHPYBYH MOMEHT=
ManGa KyasauumyHWED Y3rapuilinra yTa CesrupAMrinH nipo-
BN HaTHaKasuil opmyJaEd OHI MYMKHH, S'BHH

ﬂu..m.
[y .s‘
ri+ x5+ 8

M=c¢- Ui-
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apaa AP, .. AP,,, — craTop Ba pOTOP Uy /AFaMAaPHHIHT KW3HILIH=
pd Oyaran KyBBaw ucporapunAuKAapH. Harpyakara GOFAMK

wuman yarapysuad xucobnanann. APy APyex — CTATOPHHHT 1Y-
aryary pa Mexanuk KypBaT ucpodrapuuanKiaph. By ncpod-
ankaap narpyskara GOFauK Gyamait AOHMKT xucoGaanann (po-
gir nyaaT ysarujaaru Kyssat ucpodu oxaraa xucoGra OAuH=

24 L yaunr _Nd:_ ABATATEAHH HWAATHIN MAHGAa KyuaanuUIHHUHC §is
m,_.ch__, +5% HU TALIKWA STTAHAA pyXcar STHAHWM MyMKHH. C: 1
o kyssat 0,6 kBr gau 1000 kBr raua 6jaran A2 Ba A02 :z.:_ )
MUAACH STOHA CEPHAJM KHUCKA TyTauraH pPOTOPJH aCHHXPOI LIS
rare/Jiapayd HiuAa0 YHKapraH. i
_,E,_wﬂ,m.xmmwhm“%%ehma kyspatd 0,06 kBr nau 1o 400 kBrraga 0y
' ( ) cepusau y4 ¢dasanu Kucga TyTamwrad poto W
CHHXPOH ABHraTeJaap Kyanana OOWIaHIH. |
::.E>xnx&xno= ABHTATE/NHHHT WL XapaKTepucTHKasapu Manba Kyu/is
i qmm_ Ba wacrotacd f, yarapmac Gyarauja ABHraTeJHUHr allane
. aurH f, caprianuimu S, afinanrupysun Momentn—M, O =
..,m.:x_wm,.mm“h_mﬁomeezm:m:a: COS @ Ba CTaTop TOKH [, JADHHUHT JBHIIS
: yxunarn ofinam Kyssar P, ra GOFAMKAUTHHH H(oaanoniil
::__ unsuKaapaan ubopar.
. Jlpurareab ailylanuin Tesaur
wmruuuHr Qoigaau Kyssatra 0
B OFJIIKe
4hh”mxmnnﬂﬂqmﬁunﬂx_ﬁmnx n=f(P,) éxun s = [(P;). Acuuxpon Apiil
qmwaxw: xﬁmwm %:w%ﬂwmhqo _._H_Szxmm.: parpyskaraga [okJjauraiif
u. Lysuur yuyws Oy ABHraTe H :
XapaKTepuCTHKACH ,KaTTHK" xucobn e
auran acup
L e n an asurareanap Toudacuri
Cupnanumw  HOpMyaacuaay ABHTATEAHHHT afiJlaHHul Te3AHT I
60 £,

{IIXPOH JIBUCATEINAPHIHT ®UK 0,7 ...0,94 arpoduna 6Vane,
aTH KaTTa ABAraTeaapuuir dUK xam tokopy O 1aiH. Harpys-
3 nan 10 1,2 Piou rava Gyarauna ABAraTeAHHAT GUK kam ¥3-
aau, By suepreTHi HyKTaH pazapAan KyJaai xucoGaananu. Mas-
y adoparopua WuIHAA GUK gyftuparnua aHigaanaiu:

1 P.

Mo = mw“ - 100%.

4, Kyssar K03 pprLHeHTHHUHT goinana Kyssarra GOFANK/IHTH
TepucTHKac Cos ¢ = f(P;). AcnuxpoH npurarent ManGanaH
WMO/I KHAA&Tran sHeprHACHHH (akar doiramm MexaHuK Mura Ba
pAMAAPHHHT Ki3uuinra capdaamar, uryHUHCACK, yHuHr GHp KUC=
I MAUIMHAHHHE MartuT Majionuaa AaBpuil pasrilad Tynaaian:

P P, 1

S5 VP+ Q@ VTF@P

ema X
.m.smﬂ z.:%nﬂﬂﬂmmanm:amzz‘ﬁ TesAuruEN Ky(T KYT6AAP COHWHH BA MalONL Maskyp naGoparopus WIIMLA JUBHrATEARUHT KYBBAT ko3dduunens
o wmﬂmva_;n:amxﬂ wow,nhﬁz._.suxo GowKapuin MyMKHH. AydT KyTOAI] Yauos ac600/1apUHHHT kypearuiun Gyinua apuKaananus
! APUATAHIA JBUTATEJNHWHI TE3/UIH Noro | -t
TOTIE P
au Yarapaan. CaHoaT BEHTHAATOPJADHHHT BA METANIHH KaflTa Miis e _ :
NOBYM CTAHOK/JAPHMHT 10DUTMANADH Y4YH HKIH Bd yu MOFOHA/I e
ABHU KYT Te3MMKJIH ABHraTe/Mapun Huiad MHKapaid. 3 i conr HunedR AT o nuias ana acs
" TlBHtaTeAH KU TESAUFHIN YACTOTABHH GOIIKADAIN yCYAM yim Gl 08...0,015 Gy/n0, HOMHHAA HATPY3KA Guaan wuraaranja sca
KMC Ba KeHr JOHpaja y3raprupiil HMKOHUHH Gepamu. Ammo 0Oy .Eo_qm...o.om oman. b e,y
mnwm_ zwxnwo WACTOTA JATApTFHY KyPUAMAHH TANAG STAAM. Jipar opra Gopaau. PeakTus KyBBAT sca yarapmaitau, vyHKH MaH=
xmwm.xqm nam:ﬂzv%mﬂ o hohzain Kysarra Gorawicuni | KyuAaHMIIUHAHT  Y3TapMaCt AMIAATYAACHAA MATHHT OKHMH Xau,
ucrnkach M = | y
p F(P,). Mowmenttu Kyfiunarn gopmyaa Gyili- papmac 6ysiann. HucGar 9 peurarewuir lokaauKUIATa ORI

yg XUCOGAAm MYMKHH: |
M=975 L (kT'm) = 9550 22 (Hm), MK, ACHHXPOI JBHrATEAHHHR KyBBAT xoshuients 10KOPH G
n

n [ .m_s:_ YHUHT TY/1a 10KAQHUIIA MYXHM axamuaTra ara.
', Cratop TokuuuHr (oflanu Kypparra GOFJMKJIHTH XapaKTepc-

3, Npuratear P : kacn 1, = [(P2).
MK uunr qofisann gyssaTra COFIHKAHTH Xapais JlpuraTesnunr nyaat ysaruia (maruur 3amKHpHULa) Xasouit THP-
agp Gyaraun ydyH, CTatop TOKWHUHT MabAyM KHCMH peaxkTHB

._.m_uwpna:zmn: = f(Pa).
cunxpon asurateanuur PUK Kyiiunariua anuiaanain: ¢ TALIKHA STYBUMCHIAH MGOPAT. JlpuraTenh CAAT WUINAraHA nqmn

YOKH HOMHHAJ TOKHUHT 0,25 ... 0,4 gucMunu TALIKWA STALH.

annkaoBun nhoganu E3nil MYyMKHH, S'bHH n=n,(1—s)= COS¥eE

A

6y epna P,—apuratens ykuaaru Qoinanu Kyssar (kB).

LB by s
Py P+ MAP ? Maskyp aaboparopus HIIHAG JBHT aTeJNHUHT mm.é.wxmn:ﬂ KHAHO
6v e . pazien yliroruuau yarapmac TOK resepatopu ojunrau. lenepa
¥ epia Mph jBuratensaru Gapua KysBar MCPO(rapUMAMK/IAPIS D PUK xapakrepucTHKACH Nyon = [(Pres) 0¥110, GYHHHT épna-
HHH[ AHPHHOHCH. . = Pren
jl ABHTATENHUHT Yguaarn gonrann KyBBaT Pp=—— AHUKAR"
== Tren
MD% D‘t:%h— l—| DMU:%&- + Dh—n + b»ovanﬂn __..=-_ y
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I, Mmpu Gamapum rapradu

. ¥Yu asann gucka rytaimras poTopan aCHHXPOH ABHFATE/

TY3WAHUIH Ba KHCMAAPrd @KpPaTHATAH  WAMYHACH  OHAGH  Tai i
1w,

2 Crenn Ouaan rauuiind, ABMraTe b FeHEPATOPHUHE CXEMACHI i
KHpaauran Gapua KucMAapu Ouaan Tannwui. Matwuuanuur nacnops

THAA OepHAraH MakAymMOTAap Ouaan Tanuwnb, yaapuu gadrapi i
€310 Kyhuur, creHanunr cxemacu 2.54- pacmaa Kypcaruaran.

3. Asparkuy /7—2 uu ynad yauos ac6o6aapuun gBUraTEAN ]
OPrHni TOKHZAH BaRTUHYE MYyxohasa Kuaamus.

4. leneparopuunr Harpyskacu yaaumaran foaaa (axpatruy /7))
yswaran), aAsurarensn amparkuy /7/—I1 €paamnna manbara yaac o)
ruanu, AMrnepMerp 1oprusuil TOKMHHHT TALCHPUAAH MYyXodasa K-
JARHTan Oynca xaMm GApPHOHD JABHUTATENHH IOPFH3UIL NaiiTHIA aMie [«
METp CTPeJKACHHUHT OFMIIWra 9bTHOOP Gepuur. lBurartean woprian
©00puatanaad 5...6 cexywa yrrawpaw cyur, awpatruu /7—2 p
y3u0, yauawiapun Gamapumr Mymxus. Asparruy [7—3 wu yaad ros
HEPATOPHUHT Uy Guaan GUPrajiuKia ABHrTENHUHT HATPY3KACH I
6up rexuc oprrupa Gopuaamu. 6...7 Ta uxTHépuit mykTasap yuqyi
YAUAWAAPDHY Oaxapuil J03HM. YAUALIAAH OJHHTAH MaBAYMOT/H ]
2.33- wansanra ésunanu.

5. Yavaw Ba xucoGaam HaTHxKaAapu Syiiuua GuTTa KOOPAHHATI:
Aa [BUPATENHHHT WII XapakTepHCTHKaAapu kKypuaanu. Jeurarenniin
afllaHuap Conum TaxoreHepartop €pramuia yauauasuu,

2 54 pacm,
176

233-manpada

X ucobanunap
§anauaap
_.” - _ anratean 5 . 2 F , p ik
ren Lan 2an ]
P n
Iy | Ur | Yo lo| Po
A B B A w_.,a m”.d_w Bm | Bm Bm Hom % % -

napasna  Prg=Udl + 1), Br;
nF.. m_ouuum.muenu_ BT ;
b.UEE.H.- Py = qm:\d_.m:. Br;

— Pas 100, %.
yts .__.v_hm 7

" &5~
6. Isuratesra yu (asanu mmqamvmzmeonﬁmhowsﬂMM.”*EWMDMWU ,mx
' epuo, b

waa nacafiTupuiaras KyuJaanuil v A
=x_” xosaTra m._.zmwso 4-niynKraacy yruauiiapiy Takpop/ad, OauH

MabayMoTaap 2. 34-kapsanra Esuaalu.

92.34-wansan

_ Xucobaauwrap
Fanamaap

[eneparop , Jlnuratedb . s .
- p " .a.,a__ Neen 2nn
Ty c_.g Up | 1o | Po
H. %
1 A B B A Br ﬁ BT % Br M
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7. 2. 34- wansannaru MaBAyMOTAap GYiinya apuratenra macafitiis
PHATaH Kyu/aHHUI TALCHD STTHPHATAHAATH MeXaHHK XapaKrepucTis
Kacu n=f(M) xypuranu. Ana my rpaukna aBuraresnra HOMHHAA
Kyunanum Gepuarangarn (2. 33- agsanaaru MabayMorsap 6yiuua)
MEXaHHK XaPaKTEePUCTHKACH XaM KyPHJaiH.

8. M 6yitnua xyaoca Gepuaajiu:

a) NBMratenb TeSIHTHHUHT Yarapuium XaKuaa;

6) mauba KyunanuuHHUHD TALCHPH XaKHAA;

B) KYBBAT KOIDMHUMEHTH COSP HHHF ABHrATENHHHE IOKIamIIi )
GOFIINKAUTH XaKua,

I) KHCKA TyTaumiras potopau dCHHXPOH JABHrATEAHHHr ady3a/iril
Ba KaMYHAMK/IADH XaKuia.

Ya-yauun texwnpum yayn caBonmap

L. Vu dasann gueka tyraurran POTOPIH ACHAXPOH ABHrATETHHIT TYIWIHIIN 1A
HINAAN qpHduvnnag 6aén srunr,

2. Acumxpon apurarens ae6 Kauwnai nsrravenra  afituaann? Poropnnnr ciife
naHuiy HuMa?

3. AcHHXPOH ABMraTesHHHT afinanTnpysun  Movenrtn Kannait KaTTanHiaaprg
6oranK?

4. IOprusnm Toknnupr garra 6ynub, Ev_,__m__a MOMEHTHHHHD KUK G5 11111}
TYWyutuput Gepunr.

5. AcHHXPOH ABHIATEXAAPHHHT TEITHKIAPHIN  OOLIKAPHILIHHE KAHAAT Yoy e
pu Gop?

6. Huma yuyn xucka tyrawrnpniran POTOPIN ACHHXPOH ABHIATEAHHHE Teals
IHHH Comapuur Kuitnm,

7. dwurarentn pemepesain Kanaail Gaxapuaaun?

8. Huma yuyn asurareanuur gyssar kospduument  cosp yuunr YKuaarn e
XaHWK HATPY3Kara Gorank?

9. Cratop uyaramaapunn 10M1y3 EkH yubypuak cxemana yaam gampadl tanige
Haju?

2 55- pacm.

KTpO-
mani, dasann poTop KaJHHIHCH 0,35...0,5 MM awumm: whwxawm:
b aar TYHyka (naacTumka) Japiad wramnaa i
. uGopar. CraTopaard KaGu pPOTOPHHHD Xam masjap 2
e y bmﬂz. sofinawTupuaAran. Porop uyJaram/iapH amﬁw:
muwm“bﬂ.q_m:wh: Xap Gup (hasanunr Gou yuaapu YKIaH u30/81

; asaju 10prus

p uyTkarap opKaiu yu & cTaTHHUHT Badu(acH OMPHH=
.55-pacm). [Oprusutl peo

U“ﬂﬂ.ﬂﬂxﬁ—w M.WOH:-*:VK_.“_'AM-UW@.@V H:nz rada _xm_smﬂ._.zﬁxc.— Axxnﬂm

—(5=7) 1 H).
auiran pOTOPAM ACHHXPOH Apuratennapaa 5¢a fo=(5=7) liox 94 )
| _ﬁxmx:zmﬁ JOprU3HLI NAATHAS POTOPAArH TOK:

‘ EqS
V (rat riop) =+ ¥ S*

AH 4YeK/NaHraH.
e 3u(hacH IOPruauil MOMEeH-

Ba POTOpAArH aKTHB TOK

19- naGoparopust mmu

©A3A POTOPIIM YUY BA3AJIH ACUHXPOH ABHTATEJNHWUHE WL
PEXHUMHHH TEKLUIWPHULL

I. Mwun G6axapuuizan makcan

l. ®asa poropau yu dasaau ACHHXPOH ABHMATEJHHUHT TY3UJHIIN
Bd HIIAUL TIPHHUHANH GHAAH TAHUILMILIL.

2. Ilpurateanunr MauGara yJAanamuran ajekTp cxemacu OGusai
Gatacua TaHMuwnm,

3. Ileuraresanunr ysura xoc XycycuaTaapu GuJaH TAHHIIKHLI, Wil
XdpAKTEPHCTHKANADHHE O/, YHH KYPHIU BAa AHAAM3 KHAWMI, ]

4. lpuratequu |OprHSHIIEA Ba peBepcaaluin yprauuu.

9. [Oprusum  TokuHMHT  KHUHK Oynu0, 10Pru3nil MOMEHTHHHI
KatTa Gynuw cabaGaapuuu ¥pranuuw.

. JIUT
WG 10pru3uil Kapin

Mkiknnyunas 10prusuill peoCTaTHHHHD Ba
§ MaKCHMyMraua OUIMpHLI, YYHKH COSYy

Il. Hwra oun wasapuii TylIyHyajap Binn, anuv

ACHHXPOH JABUraTeHHHT WuAaM npununny 18-1a6opatopus wnin-
Aa Gaén stuaran. dasa POTOPAM ACHHXPOH ABUCrATEb KHCKa TyTallls
THPRATAH DOTOPJH ABUraTeNNaH POTOPUHUHE Ty3uauwu Ouaan dapy

178

cos __._“ﬂ Fat Fop — M=, P I,-cos ,E.
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naumaran xoaja (amparkud I,
) nsuratenb OPru3nad L. _qu__._m_::w._m: mmmmwmu_o._mm“wu,ﬂ
pac aamw xoaarwaa (1-morona
AMHMHT AACTArK CaaT Ml RRAE
i ra  HIOHY XOCHA K

: JHF @XcpaTHAraHu
1 Ba ﬁO_OHu .wm_:,.,_.ﬂ:US_: : e _Oﬂ:.:uz_._._
. \ soprusruu [7, un ynao,
Illypaan cyur marHuran 3 sl
. : [l xonarra YTKasUAALH.
arununr  jacrarn  (10. p.) Sngace T
) GOl s opra Gopran capu (5. ..
Gownafian. YHUHD TE3JMHTH . R
{jla) 1Opru3uil peocTaTHHuHT nactarnuu 11 sa IV xoxaTaapre

CHH.
DA ABUTATENAHHHT

. acu
[Okopuaaru Gapua udosarapaa cupnanum S=1 ne6 xadya Kuin erepaTopHIKT  Halpy3k y

HaLn.

S—nrmy g
X2

[Oprusui MOMeHTH KaTTa Oyarauuian (pasa pOTOp/AH aCHHX O
ABUTdTeL HArpysKa OuJaH IOpPru3Hil Kepak GyJaran (Maprasman Kous
Ma Hacocadp, KoMmmpeccopJaap, AH(Taap, KPan ABMratedaapH Ba ¥,
MexanusMmaapaa KyJajananu.

Basa poropau Ba KHCKA TyTdlraH POTOPAH ACHHXPOH ABHrarte:
JIAPHHHT POTOpPJIApPH HII BakTHAa OepK KOKTYP Xocua Kuaazu. Dagil
(asa poropau aCHHXPOH ABHTATENb POTOPHHHHE UYJIFAMH OGUAAH Kl
Ma-KeT KViuuMua Kapuuauk (peocrat) yaad, YHHHT akTHB (3XTHON
OyJca MHAYKTUB) KAPIIHAWTHEKY V3TapTHPHIL MYMKHH 6Yaca, KHeil
TYTAWICAH POTOPAH ACHHXDPOH ABHratenna 6ywnail HMKOHHAT HYK.

Jeurartens poTOPUHHUHT ainannil (VHAARIIMHE V3rapTupum vyl
ailianysual MaruutT MafLoHWHHHC aflaauuuw  AYHaauwuen  §3rapiis
puIl Kepak. ByHHHr YuyH CTATOPHHHT yuT} (asa cumaapuaan u
TaH MKKHTACHHUHT Mandara Yyaauaiurad VpPHHIAPHHH SAMAITHPIHL
Knipos.

JpuraresHuur MOl XapakTepueTHKACH —Manba gydaauuing Ba 1ics
TOoTacH yarapmac Oyarauja HCTebLMOA KHAHHAETraH KyBsat F, 100
1,, afinautupysun Moment M, cupnauuw S, afizauminaap coun 11,
OUK 7, gyssat ko3UILMEHTH COS ¢ HUHT ABHTATENL YKHAATH (Ol
Jaav KyssaT Py ra GOFMMKAHTHHW  H(OLANOBUH ITPH UH3IHKAEP AN
nGopar, f'bHu:

U, = const, [=const 6yarauna Py, /,, M, S, n, n, cosz = f(P.).

Isurarenra warpyska cudatujia ABurarens YKH Guaan mMexa
GorJiaHran mnapajaien yirordisig yarapMac TOK reHepatopuaan (
Jdasaunaann. [eHepaTopumHr HArPY3KACHHH V3TapTHPUIO HArPY3K
KapuWWwiure r, MHKLOPHHH, [LIYHHHTAEK, FEHEPATOPHUHT YHEFOTIIII
3aHKHPHIAATH YAFOTHII peoctartH €paamMuaa yiroTnin TOKHHH Yaraps
Tupuin Guaan Gaxcapuaai,

leneparopuuur @MUK xapakTepucTukacn o, = f(Prey) A8 ARIH-
rateanunr ykuaard Qofigaan gyssar P, (0y reHepatopHHHT HCTET=
MOJI KHJIQ/JIMTaH KYBBATH Py I'd TEHr) aHWKJAAHALW:

Wil XapaKTEePHCTHKACH OJHHALH. mu:::w_.
l, aXpATKHY EpLaMuLa ﬂm,._mﬁmqowg::_.:,. :m_,www”mmﬂmn mf:_..m
_ Ay aqu. MxTueépn
WHaA MHKLOpHTaud OKAdH : '
,,.ﬂhmo yayH yadain MABAYMOTAAPHHA oanb, ynu 2. 35-wan

@3uaa/n

2.35-akanpad

# Xncabnmuaap _
Fanawasp

_ﬁ.n__p.:é o 5 E : EZ_ﬁ ,m
Prey

Uren g lren

B — A
aparu aiipum gaTraduKaap Kyiusarsga apuKadna i

...+ e —TEHEPATOPHUHT KyBBATH, Br;
. uH rpapUrHAAH aHRKAAHATArAN

nia % = o

My

B Bm

Bm # Hw™

Bm

e gopaaunil Nen=/(Pien) ¥

firen .
b yKUaaru KyBsar, Br;

_ q
— 3P, —manfanay MCTeBMOa guaunaguran yu (pasann KyBBarT,
i .H. L

=9,50 2 H.m arap P, Bm na Oyaca:
n

P, np—n OCG\
Fa 1009%; cose —— —3 S==—— +100%.
F 7 B Y 3ULT, o
¥ HUHT
| Potop 3amkupuiari 10 prisuil (peocrar) xmﬁﬁw__._i”unm_ﬂv L
KuiiMaraapnia ABuraTeanunr cyubuil (peocrar)

HCT apyd OJIMHALH. A
.swmwmxamn_ z_mmxm::x XaPAKTEPUCTHKACHHHHT HLU KUCMH FHWMNM”%
| fan S<S,, raua Oy.ara opaJugaarn 3rpH Es:m_mme:,_xu___»;:.
Irpu f_u_‘—zrx:ﬂ Oy Kucmn yqyH OOoFaHnIL =/
apu

\CHHXPOH ABHTATEAHUHT TaGunil Ba CyHbHil mmﬁmimv:ngxg p
Il lyiuaara upopanap yMyMHi xucobaanain: oy

.— 2 "
i ry —.8; a“nch._ |N. . = b\&

(ra + ri* X35 LN

P Up-d
Py=Pyyy=—"=—"-—".

Mren Mren

Ill. Wiy 6axapuin TapTHOH

1. dasa porop/n 4CHHXPOH ABHFATEJAHHNT TY3HJAHIIN BA MILIALI
npHHUKNY GUAaH, WYHUHTAEK, KHCMJAAPra apaTHiran naMmyHacu OGi-
JaH TaHULWALHW

2. Crena GnaaH TaHWUINO, ABHTATeNL—reHEPATOPHUHT CXEMacHIl
Kupanvran Gapuya KHCMJAapH Ba YJ40B acGob/iapuHu auMKAAL Xamii
arperyTHHHC MacropTHAary MabJayMmoTaap Ounsan tauMmud, yaapin
xucodorra éaub KyAuaamu.

3. 2. b~ pacMAary v/4eKTp CXeMa HHFHAGAM,
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a-yauHu TEKNIHPHM YuYH caBsojiap

__ i N=iy, Mexanuk xapakrepHe il ¢dasa POTOPAH ACHHXPOH ABHTATEAHNHT TYSHIHUIN - Ba HULIAMm NpPARLMTHAR
CHHH Kypuul yuayu Outri | o.m_._..: 1 PEOCTATHHHHT aXaMHATH. YHUHT ABATATEAHH IOPIH3NUI TOKH B2
r =0 & 7 pruan cTar Y &
g ﬂiqun:::mﬂ DYVIELIH | __._ tHTa TaLCHpH HUMAJAH nbopat?
Y0P KKHHYH  HYKTa  JABHEITE . PoTopHWHI CHPTINWIIM HIMA Ba JBraTens HILNArania y wnmara Tenr?
Flspl HHWHT CHHXPOH TE3JHUTHI _.q AcHuxpou ABHIATEAHHHT SJAEKTPOMATHHT MOMEHTHHHHI KATTaINTH HHManapra

| @fwr  pu kenamu (2.56-pacm) ni
| HyKrana TtaGHui Ba CYill
_ XapakTepuerukanap Keciil
_l\mU au. Porop sammkupunarn i
= wHAMKAap  karra  Gyara
cynsuil xapakrepucriicn Oilf
MyHYa tomUIoK GYaaiu. .
2.56- pacm. XapakrepuctTurkanip
OJIHIL YUYH IOprusuun o

TATHUMHT TYPJAH XOJaTAapuia ABUTATENb YKHAArW KyBBaTiu (i
XHJ cagaanl Kepa. Vavawnan onauuran mabaymoraap 2.36- i/t
ra éamJjganu,

pasa POTOPAM ACHHXPOH JBHIATENHI IODrH3HI TapTnon Kaunai?
puratesiyt pepepenant Kaunuail Gawapunan?

Kaunail cupnauiiiapua  JIBUTATENIHN  OPTHKHA orAaummIapaan na T¥xTac
tan xasotnp Gyamail numarTH MYMKHH?

lgyrateannir cynbHil MEXaHUK XapakTepucTHiach tabuuiicura npnc6artan
oifnamran?

acnoptiaa nekn xua 220/380 B xyusanmi gy pearnaray ABurarestuul cra-
Famaapuun fonays ki yubypuak cxemana yJatl uumanapra Gorang?

AK 2'51-4 THIHAATH ACHHXPOH ABHraTeAHHir Oernaauuiuiard pakam ba
1ap nusany Gnanpazan sa Gyuiail ABHraTEAHHHT TEAUTH HiMATA Tenr?

- n1aGopaToOpUs HIIH
Yy $A3AJIN CHHXPOH FEHEPATOPHHHI MIIJIALL PEXXHMWHH

¥ 2,36-wa nul KIUHPWLI
Pavawanap Xucobaauaap [, Mukn Oaxapuiiian MAKCAL
lOpruiiu peocTaTe (1l n o | P P, M Vu (asanu CHHXPOH TEHEpPATOPHWHT TY3HAHIIHIH, A8 L
iy e - [HOHHW BA CXEMAcHHu Ypramuul.
B A Liiss 237 B Ajoxuaa McTebMOAuMra HW/AaETraH CHHXPOH reieparopHuHT
AR | i i sl 'Y @pPUCTHKANAPHIH OAHUI BA KYPHLI.

CuHXPOH relepaTophi napaijes HUIaTHIL yayH TAPMOKKa

H yprauuul. |
' [epepatopHi 3/eKTp TapMOFHra mapajien yJarannan CyHr

aKTHB BA PeaKTHB KyBBATAAPHHM GOuIKapuiihi ypranuut.

, Mira oupa Hasapuil TymyH4aaap

(hazanu CHHXPOH TeHepaTop GupAaMmu JBUTATENHANT MEeXaHHK
SICHHHA Yy3rapyBuaH TOK 3JEKTp SHepruacura aitnapTupud 6e-
[enepaTopHUHr CTATOPH yd (pasazin acHuxpon ABuraTe/ HHHT
pura yxuwaw 6§au6 (2 57- pacw, @) poTopu 3ca Baj, ny.sar ysak-
j0 yAFOTHII UYJFAMHLAH noopar, YHFOTHLI YYAFAMH KOHTAKT

I

v

7. ¥Yauam sa xucoGaaw natuxkanapu 6yinua Gurra unamana Anii
TeJHHHT Hil XapakTepPHCTHUKACH, a/JOXWAa unavaana sca TaGuull Il
CyHbHIl XapakrepHCTHKACH KYPHJAALH (IOPTH3uil peocraThiuur [V i
FOHACH YUYyH MabayMmorTaap 2.35-ansBaiiaad oJHHAAH).

8. M Gyitnua xynoca Gepusiaiu:

a) IOPrUsHII PEOCTATHHUHT AXAMUATH XaKHia;

6) Te3/MKHW pocTadll XaKHAd;

B) COS% Ba 7 HUHC ABUTATEJHH OKJAAHUILKHTE OCOFAUKJAUCH Xl

©) ¢asa poToOpAM ACHIXPOH ABHIATENAAPHA KarAAl Xoanapia KKid 7. pacs
Jaul AXUH SKAHAUMH XdKuia. "
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ww.e%m Ba Em@:. uj Ticanap opkaiu yarapmac Tok manGanura yanur
HTAKT XaJK4JAapH poTOp yKWiaH Ba y3ap0o M30JAsLHA KHAHIIN
(2.57- pacm, 0). Porop uyaramuaan §rran yHFOTys4M Wmﬂm_:_A:__ {
YHFOTHII Mariut OKHMH ®, HU XOCH/ KHAALH.

Bupaamuu ABHraTEJAHUHT ailianuil Tesaurura (Maskyp Jabopiil
pHSt MWHIA TapaJies yHFOTHIIAH y3rapmac TOoK nsurateaunan (|
JananuAraf) TeHT /A Te3nuk Ouaan aftnanairad poropHAHT Yiroly

WM MArHUT OKMMHM CTATOPHHHT yu (asanu uydramusa [ = S
rasu ysrapysuan JIOK Hu xocna yuuaanu:

GO
m_uu mw--*&4e.ﬂ.\n.@.}.:

laGopatopus Wiunia reHepaTopHUHT xap Gup (pasacura CHMIH
AT 7y, yJaHraH.

epaTopiuur OOUIKA reHepaTopadp Guaan  mapajinen Hialin
YHH SJEKTP TapMOFHra yJalllian ABBAJ CHHXPOHAZWTHPWLL Ke=
C iixpoHAAWITHPHIL KapagHH Kyflmaard wapradpHu GaKa [N =
6opat:

. Tenepatop Kucmanapiiari KYuJaHULl TAPMOK Ky4/AdHHLIHTA
Gyauin Kepak (Up=Uy)-

» Feneparop HacToTacH TAPMOK uacroracura TeHr Oyauiun Ke=
fr="+).

8, Cenepatop (hasanapubvHr KeTMa-KeT/AHK TapTnon TapMox (hasa-
WHE KeTMA-KeTJHK TapTuOn Ouias Gup Xua Oyaniul Kepak.

|, CunxpoHaawTHpHL Ky#naarn tapru6na ©0sub GOpuAaLH. [e-
JaTop Oupaamuu JBHrare/b éppaMmia YHUHT nacnoprnid Kypea-

Qacr

m_.w epla p—reHepaTOPHUHT KYdT KyTOaapu couu; 12— porop!
afiianumn Tesaury, aua/Mun; O, —KyTONAPHHHT MATHHT OKHMI,
w—renepatop Gup Qasacm uyjaramununr ypamaap couu; K,—ci
HUHT (AKOPHHHT) UyAFaM KOIDOUUHEHTH. !

AT

Arap craTop 4

o %mummam p wamwz.;w_um:_::, yuaapuii GHpOH Kapuiuaukia yi H CHHXPOH Te3JHK aeum.oh ra kanap aimantupuiant. BY Ou-

; paau /,, I, I, TOKAGD ox:ﬂ yrangu. By dasa o ] : (§}

CTATOPHUHT (EKH AKOPHH __ 607 . | reHepaTOpHUHT HacToTach TapMok ugcToTacH Guaal TeHraAlTY”
p ( OpHHHT) M, o TE3MHK Ounan  adnanac iy . CenepatopHuur afiianuii Tesnnl nii CHHXPOH TE3JHKKA IPHILI-

PUHM  GUAMIL YUYH YHH TAXOMETP éxu cumxponockon Guaat
{rpos KuauG TypuIaLn.

eHepaTOpHuIr YAFOTHIL TOKHHH yarapTupuo, yHHHT Ky UIa L=
spun DIOK Hu) TapMOK KyuaaHHIWra renraawTHpuaaaun Hac-
ASAPHUMHT TEHTANCH, UIYHHHTAEK, | eqepaTop Ba TapmMoK Kyu/Ad-
JapUHUHT TEHTJAUrH HKKHTE YACTOTAMETD Bd WMKKUTA BO/LTMETP
gMuna Kysarud TypuaaLl (2. 58- pacm). PasanapHunr KeTMa-KeT-
¢ TapTUON, WYHUHTLEK renepaTop Ba TAPMOK KYUAGHHILTAPDHHHUHT
i v, (pasanap Gyfiuua MOCAHTH yATa poabTmeTpaap Vo €para-
TekuIupiaaLi.

Arap BOJAbTMETPAAPHHHT crpeakanapu Gup BaKTia TeGpaHnd Xam-
| 1oJib Exi OHpPOH KHIIMATHH kypcarca, Oy TapMOK Bd reseparop
JAPUHUHT KETMa-KEeTIHK TapTubu Oup  XHJA akaHJAUrHER  KYpca-
Arap BOJBTMETPJAAPHHHT crpenkanapu Typ/anda reGpanca, rap-
pa reuneparop (hasanapunHHT KeTma-KerauK  TapTuou Gup Xud
sauCHHN kypeatann, By Xoaza reHeparop (asanapuHHur KeTMa-
gk TApTHOMHK Y3TapTHpUIl KEPAK, OYHHHT yuyH [€neparop TO-
mpan T1—1 gaiTa yaar UYHUHT KUCMaJapuaary HKKnTa CHMHNHT
MIHHH 8JMaL THPHIL KEPaK. Arap HOAMHYM BOJBTMETD V, napHuHT
aikanapy Oup BakTaa Ba JKyAd cexnn TeOdpanca, CHHXpOn/aaul-
WIHUHT IOKOpHAAry wapraapi Gacapuaray OyaaiLu. BonwTMeTp-
pHIHT crpeskanapu  HOJL KafimaTaan  yTaérian naiiTna, KafiTa
aruu [7—[ nu ,rapMok® xosarura yJal Kepak.

[eiepaTop napanen wialira yaanrannan CyHr HOAMHIH BOJILT=
\fpAapHUHT CTPeAKaNaph poJina 1ypann (4yHKH [1—1 gailTa yJaaru4
eyl BOALTMETP KHCManapH TyTaWTHPHATAH 6ynain).

[lapaasen niraura yAauras CHHXPOH renepaTopii aKTuB KypsaT
WiaH lokaam yuyH, Gupaamus ABUrATENHHHT KYBBATHHM OLIHPHIL
ipuk, Bynnur yayH ABMraTeNHHHr YHFOTHIL  TOKHHH Kamafrupuil
aum. Y xoJuaa ABHTATEJHANT  YKHAArH MOMERT opTHO reHeparop-

maraut okumu @y uu xocua guaaau. [emak, poTop Ba CTATOPIIE
MATHUT OKHMH OHP XHJ Teaank Ouaan anaaHanTu, sbHu n="n (11
HAHI YYYH XaM CHHXPOH MalluHa Aedunany. _ ‘N

_.,.__J_:z KyBBAT/H CHHXPOH MauIMHaiapaa yAroTHI gyaraman Ky 1l
Adp Kysraamatc Koprycra, yarapyBuan TOK uyJaram/apu sca afaiym
yaH poropra ypuaruaran Oysaan (maskyp Jsaboparopus HIIHLN il
wynAah mamunanad Qoiigasannaran).

Anoxuia TAPMOKKA wulNAa@TraH CHHXPOH TeHepaToOpHHHT Acoril
”wmmw:mehmvxmx aHUKJAAL YYYH Ky@daard xapakrepucrukasap odul

1. Canr wiuaaw xapaKTepucTHKacH —Harpyska (fkops) Toku /&
Ba AlAHWIL TE3JUTH n=cosnl Gyaranma reHeparop xsnzm.ﬁ__:_,_;__
gyunanuw (&xn DIOK) U wunr yliroruw toku /y Ouaan xsz_.__# (i
AaHTAHAWTMHE Kypcatann, sbuu /;=0; n=conslt Ba f=const 0§
ranna U= [(/y) ‘

2. eHepaTopHHHT TAWIKH XapaKTepuctHkacu — yHAFOTHUI TOKI [

KyBBaT KOI((puLHEHTH COS P, AfMAHUII Te3AHUrH 7 yarapmac Gyl
Jlda reHeparop KHCManapuaard Ky4qJaaHuin U unur :m%wmxn :,_._
AKOPL) TokW /g Guidan Kaumai GOFJAHraHAHTHHH Kypeatain, AL
Jy= const; cos ¢ = const, n = const Ba f=const 6yaranna U=/(/}
3. Poctaiatn xapakTepHCTHKACH — KYBBAT KOIPduiluenin cosy h.._
JaHuil TesJMru 2 Ba uacrora f yarapmac Oyarania _,E_mvm._.n”_, | e
MaJapuaarn Ky4JanuLIHH MUKJIOP KHXATAAH AOHMUUAUTHHH Tal ,:
Adm y4yH HArpysKa TOKM ysrapraujga YHFOTHUI TOKMHW Kawaal
rapTUpuLl Kepakaurunu Kypcaraan, abHu  U=const, cosg =
f—=const Ba n = const 6yaranma [y=f(/g). _ f
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i Gyivaiizn, Y X044 TeHEePATOPHUHT KyuJMaHHLIH, TADMOK KyH=
nnan kam 6yauG, etummMagérran MarHuT/AOBUH TOKHH TAPMOK=
peTesMOa Kuaa Gowaafiiu, HaTHKana [>1, 6yaub, reaeparop-
‘yMmyMHit Toki opraau. Byuia >0 6yau6, KysBar Ko3hduILH-

cosp<1 Gyaaau. Arap fy>1,, Gynca, opTUKUA MArHUTIOBYH

—

A-i 3 -
2 || xocua Gynann. By Xosaa reHepaTOPHHHT KyuJanHLIN TapMOk
0 @ W aan opTHK 6yauG, TApMOKAAH MArHATCH3NO0BUH TOK HCTED=
. Kuaa Gownaiiaum, HATHKANA SIHA TEHEPATOPHHAT YMYMHE TOKH

optub keraau. DBynna 9 <0 6yan6, KyssaT KO3(D(HUIHEHTH
1 6ynamu.

FHUT/O3UM BA MACHUTCH3JI0BYM TOK PEAKTHB TOK XucoDAaHAAH,
gr yuyH yJapHUHT Y3rapuild TeHepaTop PeaKTHB KyBBATHIHHT
puinra onnd KeJsaau,

yMan, CHHXPOH FEHEPATOPHUHT HATPY3Ka PEIHHMHU VHHHE AKTHB
MUK aHWKJOBUM OWPJAMYH  JBUTATEJHHHT AHNAHTHPYBUH MO-

Taprug o
e A

Haemyaner
a, WYHHHTACK PeAKTHB KYBBATHHM OEJrH/OBYH YHFOTHIL TO-
A A A GOFJIHK,
y R . I Minnn Gaxapun TapTHOH
. i, W " . CHHXPOH TeHePATOPHHHT TYSHJHIIH BA HIIVIAW TPUHILANH, LIy-
T, lek, SKCepUMenTan Kypuamara kupajuras Gapua yckyHaaap

TAHULIAILL

Crens Gusan TanWWwHO, reHepaTOPHMHT CXeMmara Kupaluran
pu Ba Ya40B AacOoGjapumi  anuK/aaul XaMmid reHepaTopHIHT
THAA KYpcaTHAral TeXHHK MabiymoTaap GuaaH  TAHULINHG,
W xucoGorT aadrapura €suG Ky#uul.

, CHHXpOH reHepaTopHu 1Opriu3ub oGopuuIEl Gaxapuur. Byuuur

e ﬁ Il Kailta yJaaruy [1—3 um , aBurareqp" xosarura yTkasus, Oup-

12 (A W-ABHrATEHI IOPFH3KI BA OPTUSHIL PEOCTATHHHHT KapuUlH/auri-

|\ - Bup Texuc kamafiTupa GOpuil Kepak. Katira yaaruu [7—2 nu

Pay | |Acpen cﬁl@.mwa E Wi®, S'bHU ,CHHXPOR" XOMATHTa §TKasHAaLH. PyGuasuui P—1I
AUV QKAaH aXpaTHATAH GYAUIIE Kepak.

Bupaavun ABUraTeAHHHT POCT/ALI PEOCTATH Iy épraMuna yHUHT
7 AfiaHK Te3JAMTHHH Xocua Kuaub, remepatop IIOK wuac-
Hune 50 T Gyaumura pUmIAsaLm.
CHuXpOH reHepaTopHUHr CanT MLl XapaKTepHCTHKACH OJiH=
ByHusr yuyH poTOp 3aHKHpHAari yilFOTHII peociaTH ry €p-
A GoulianFHy MURMMAJ yAFOTHIL TOKH XOCHM KHAWHALM. Xa=
suctika yitrornin tokunuer 0 jan 1 A raua optub GopyBuH
\ nan (0 rasa KamMaloBUH KMAMAT/AApULA OJNHHALH. Tawpubanan
ran mabaymoraap 2.37-xansanra €3uaaan.
. [eepaTopuunr TAWKH XaPAKTEPHCTHKACH OJHHALH. ByuuHr
| gaiita ysrarud [1—1 wu ,warpyaka* xoaatura yrtkasub, yiro-
SoKUHUHT wyunail Kuidmati TantaHannky, OyH1a reHepaTopHHuHr
W YHHHT HOMHHAJ Ky4HJaHWIIAra Tenr OyJCHH.
'pysKa TOKHHH | A pan kynaiitupa Gopud HOMHHAN KuiMaTH=
raprupuaand. Harpysia opTrad capu KyU/aHHIIHANT macaio-
Wetubop Gepunur. YJadaur ManaymMoTiapu 2.38-:kappanra €su=

2.58- pacwm.

HHHT DOTOPH aiJianu #yHasu y
wu 6yiinua caat uum {
.::.w,, HucGaran 0 Gypuakka Gypuaanu. e 8
\KTHB KyBBaT P = const 6yara y
= Hila reHeparo H 1 atie
._.zvmm._: MOMEHT XaM ysrapmac Oy.ianu. R
wmmow_“*hvo_._ ﬂmwmum._.o.?:_ pedaxTuB KyBBaT OMAAH IOKJAALL YUYH, \
ks qo%: y HHU ysraprupuin kepak (2.58-pacm.) [eueparopiiii
S A€O aTanysun Kyaa Kynaft yidroruur Toku [y o aa Ba yuiil
gx:szm“xm%wnmqmww ﬂwﬂhﬁﬂmn AKTHB KYBBATHAA, TeHepatop 1Ol
: ot HUHT HOMMHAJA YHFOTHAKLI oK
BAT KO3(PPHUHEHTHHHHD COS ¢ = y y i Teiinl
¢ =1 Gyaumura TYFpU .
£ 3 pu  kesaau. enepus
z%_,mh_sm_“. u%_.m%,_.z.ﬁE ._.w_ﬁxzzc ysraptupu®b Gyura MIIOHU  XOCHJA KHI {
. P iy<iy, mwhnm MAlTHHUTAOBYH TOK MHKADP  dHx a1
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Va-yaunu TexmupHm YUyH casoanap
1. Y4 (azann CHHXPOH TeHEPATOPHHHT TYIUANIUN BA HILAAUT DPAHIKIN Kauidail?

237 waan

: 2. [eneparopnunr JIOK u uumara  OGOFINK BA YHHHT  MHIJAOPHHH  kaniai 3
w Al 0 |o1oz2 _c.u T._ _c.m 06| 07| 08 ﬂ 09 _ 1,0 _ B i g PUEK WAIUEH Y
- 3. Yu (asain CHHXPOH |CHCPATOPHI KATTA KYBBATIN 34eKTp TAPMOFHIa napai-
E | HILAAWY YuyH yaamna gaunail wapraap Gamapuiniin kepak?
B A 4. Teweparopuit TapmMokka yaau mymnuanrn mafirnmn  gapuafl kypeatkmnusap
U3 aHHKABUL MYMENH?
P _ 5. Jaekrp rapMorn Guaan napannes HUIAGTIAH | CHEPATOPHNIT AKTUB BA peak-
B _ ; _ # * _ HATPY3KACHHHHT MHKAOPHHN HUMaAap xHcobura ¥araprnpiil MyMKHi?
| Cuuxpon renepatopiu GupaaMmun wyHran Asuldrean Eplamuaa 1opruanbd
OpHIINNIE TapTHOH Kanmaii?
23830
21-naboparopusi HILK
I, A Y4 ®A3AJIH CHHXPOH JNBUTCATENFH TEKIHPHIL
” ’ = 1. Wwnyn Gaxapuuilan magca
1. Vu pazann cuuXpoH mAHCATENHUHD TY3SHAWLIM, WUIAAW NPHH=-
W Bd CXEMaCHHH ypraui,
% " 2. CHHXPOH JABUrATEAHH a MHXPOH IOPTU3HUIHK Gaxapuiu Ba caat
25003k 0 A na warpyska pexgumJaapnia O nHycxa XapakTepHCTHKaJaapHHH
IHY BA KYPHIIHA Ypranuu.
Iy A 3 CuHXPOH ABHCATEAHUHF WL XapPAKTEPUCTHKaNapHHH OJHll Ba
ALHN YPragui.
iy A Il. Mira oun nazapuii 1yuynuansap
Ywoy aa6opartopust uiunaa 20-nabopaTopus HIMHAA HILJIATH/raH

eratnan onnansaphaaau. Texmwupunaérran CUHXPOH [ABHTATE/b
aagen yiirotHiuan Yarapmac ToK MammgacH 6uaan 6up yKKa Ko~
ay, by ran ysrapmac TOK MauUIMHACH FEHEPATOP PEKHMHIAA HIL-
CHHXPOH ABuratenb yuyH warpyska pasudacuen yTaiinu.

Yy (azasu CHHXPOH ABWTaTeNb FeHepatop kaOH Kysrajimac cra-
p Ba xapakataanysuu poropaan uGopar. Crarop uyaram/aapHHu
I (haszann Kyusauvin ManGaura yjaarauna qyJaramaapiaan Tox yrtuo,

..mmmd.mmh:z GuaaH afinaHaguran  afiianyBun  MArHuT MaWLOHH

7. Teneparopuuur pocrianl XapakrepucTiKacH onuHamn. el
TOPHHU UM caaT pexumuaa Kyaaauuw Uy, =220 B xocun i
HATpY3Ka Ho/JgaH HoMuHanauraua Varaprupuaaau. Harpyaka oprim
Gusan KyuJaHuHANr Xap nacaiunmuna, ynu U = 2.0 B = const cii
nau yuys yHFOTHII TOKMHH Xap raa oprrupub Gopuiw Kepai. N
YamAan oMMHran Mabaymoraap 2.39- wansaara €suianu.

8. CHHXPOH FeHEepatOpHH 3JEKTP TAPMOFH GHAAH CHHXpOH
puaagn. Byuuar yuys dacroraMerpjaap Ba BOJALTMETPJAP X0aaril
OHp XuA GYAHUIHHE TABMHHAAG, HOJHHYH BOALTMETPJIAP CTPENICIINT
PHHUHI acTa-CeKHH HOJL KHAMATAAPra KeJWHra SPHLIHIL el
Yyasa BOALTMETP CTPE/KANAPUHUHT HOJAL KHHAMATAAPLAH YTHI M
MEeHTHA4 KaiTa yaaruy [7—1 HH ,TapMOK“ XoJarura yaami icepi

9. Dupaamuu ABHraTeJHHHT YHTOTULL TOKUHW ¥3rapTupub, reii
TOPHH aKTHB KYBBAT OMJaH OKJAaHaAW. AKTHB KYBBATHWHI KaTTi/
BATTMETPHHUHP KypcaTuiun Oyiluua anuaanan,

10. Pexepatopuu peakTup KyBBAT OGuAAH [OKJAALL  YuyH il
POTOP 3aHIKUPHIATH YHFOTHII PEOCTATUHWUHI KAPIWWAUTHHK Y3rapii
puwl kepax. CratopHunr QasasapHiard aMnepmMerpaapuunr Ky pei
THULAAPH OYiHYa CTATOP TOKJAPUHHAHT OPTAETTAHAUTHTA HLIOHY XOU)
KHJAHHANLH.

11. CHHXPOH TeHepaToOPHHHT XAPJIKTePHCTHKANAPH Ky PRGN,

12, M 6yfiuua xysnoca Gepuaaii

188

P
a 6Vaamnu,
OTOP YYJFAMH KOHTAKT XaJka Ba rpaur 4yriajsap opKaau ys-
ac Tok ManGawra yjhadran. CHEHXPOH JABHraTeJHH acHHXPOH IOp-
W yuyH, POTOpAA IOPrH3uM uyJraMu Tapauia doiinanannnann-
KViouMua KHCKA TYTAmTHPUAraH uyJjram Oy/aanu.

yxcaT ITHAraH HArpyska JOMPACHAA POTOPHHHT afinaHnil Tes-
fil soumo yarapMac OyanG, cruxpon Tesaukka reur. Llyuunr
. XaM CHHXPOH JABWCATEJAHHHT MEeXalWuK XapakTepucrukacu at-
or ,Kartug" xucobGaanaan (2.59- pacwm).
Cupxpon ABHraTe/AHN aCHNXPOH OPruniifan assan  2.58- pacwm-
cxemana kypearwaran kafiva yaarny [7—2 uuacunxpoH xoaar-
Ka3u6, POTOPHUHT 4yJFaMura paspan KapuuJauCH 7 paspsiad
kepak, Kafita ynapuu [7-3 ueiirpas Xonaria TYpHIIH Kepak.
3pAA KApIMUAMK CHHXPOH JABUrATEAHH IOPTUBHIUL BAKTHAG YHHHT
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e n . pPOTOP Uy AFAMUAA KYUJAHHIIHAHT Op°
v THG KeTMACAMTHra Ba IOPrH3KLI MOS
MEH IHHUHT OpTHIIHra épaam Gepnly
POTOPHH CHHXPOH TE3JHKKA K
Mup, 1=0951, TesankKka spUmMAMUra Kj*

MlBuraTeHHHT WINYH Xapak TepuCTHKAaJAapH TapMOK KyuJdHWLIH,
oTacH Ba YHFOTHLI TOKH y3rapmac OyJarapjia aiianTHpyBuH MO-
T M, dofinaan ww Kospduuuentn 7, KyBsar Ko3ahpuLHEHTH

ueTebMOA Kuaaértraw Kyspar P, Ba CTaTOp TOKH [, napHuHr
P, 6unan Kauaaih GOFNAHTAHAHPHHH Ky p-

ateb yKHmaru KyBsar

&5& MaKJaaumanu. 1 A

- Cyurpa py6uabmuk P—I w1l jan, AbhH !

2.,59- pacm. Kafita Em_,ﬂﬁ IT—1 uu Tapmok il = const, f= const Ba /,= const Gyaranaa
E‘ \U—w cos?, M, %-"\.Anuu-

ynad, cratop uyJaramJjapura i
muw_wmum_,“ﬂm mww:aﬂh“r O._.mqovmm n, Te3anukka ara OGyarau mmm.___m:,/__:.
i i LOHH XOCH/A Gynaan. PoTop CHHXPOH Te3MHKKA KN
AUKKA SPHUITAHAAH CYHT (Iny OMJAaH CHHXPOH ABHPATENHH acHily
XpoH 10prU3HII TPONeCCH tyrafinn) Kaiita yaarny [7—2 mu CiHllS
XpoH" xosarra yTasuG, pOTOp uyJAFamura ysrapmac 1Ok Gepuiis
Au. DHAW ABUraTenh CHHXPOH pexuMra ytubd wuaaiau, sbau pos
TOP N =N, TE3JNKKAa IPHILALH. ,.
:EMm:MHuo::%%H_,mmmbm__:# Typanua xyssat kospduuuentn cosy i
SR ¥ yiAroTHIl TOKH [y Guian aaukaaHann. YrOTHUI T0
MabJAyM ONTHMAZ Kuimata I n% asurarenuunr yHromill
wom: HOMWHAATA TeHr GyAub, KyBBAT KOIPPHUMEHTH COSP = [. Ly
bwmqpm\ n,_,mwou.pmﬁm TOK YSHHHHI HI KHYMK KHimatura 3pHiiaiil
p /,<</, , Oyaca, neuratenb uana yfiroruarai GyAHO, CTaTOP

Aari ToK opraaW, By Xosnma asurateasar marauTaoBuUH  yHAFOTHIIL

atens yKuparn P, Kyssar, ysrapmac TOK reHeparopura KenarH-
\ray Kyssar XucoOnaHaiu. [enepaTOpHHHT dHUK nu 0,8 ra
r ned xuco6sad, yHW Kyfdunaaruua AHUKAAL MYMKHH,

.Uw“ .C?.__ — C__. .mu_.
m 0,

epna U.—reneparop KWCManapuaari Kyu/aHuil, B; /. —reuepa-
P r p y r

JWUHT HArpysKa TOKH, A.
Jlpurareas yxuiaru afinautupysit MOMEHT 9Ca

M ﬂ&%%. Hem,

| epaa f—pOTOMHUAT AfAHULI TESTUTH, a1/ MHH,
POH [BHTATEJNHHHT KYBBAT ko3 duuuenTu

MM_H_*“””m%m:ﬁﬂ::#w_mxxmj\_hmm mMsEzmsnx Ba ABHTATEAb TAPMOK/LII h
OBYH TOKHH (BHH DPEaKTHB BBATHH BMOJ COSY = ——
R p UB KYBBATHH) HCTEDLMOMA ? TR
Arap [ >, , Oyaca, nsurarenb yra yiroTH/IrdaH Gyau6, sl § epAa Py—ABUraTeJHUHT CTaTOPH TapMOK aH Kabysn KHJa&Trau
satn, P,=3Py, Br, P,—BarT™MeTp Ky pcaTran KaTTalluk, U, Bal,

&
TATOpAArH TOK Opramid. w_._b.x ABUrareajia opruKua MarHuTJa0B YN h.m_:_..m._.mbmsmﬂ %Oﬁ S i
A

Hwﬂ_ wwﬂ_mmqwmu_wmm YHH TapMOKKa Gepa Gommaimn. Mkkana xo/%
e b x:amwwwwm M_ﬂ%whw&:pmmmq: cosg<<1 G6yaamu. [lpuris
ARtoyaktes Corhon. ToK (KyBBar) yasrapmadau, uyiii ¥
Cunxpon jAsurareqHunr yra yirotHm pexkuMuAa HOIAAM TS
MOKIAri pPeakTHB KYBBATHH KOMMEHCALHS KuAanuw Ba YHHHT Kyomil
Kos(pprunentHnn ownpany. By 3ca snexTp TapMOKJAPHHUHT HIIJINS
WK yayH KyJaaimgup.
o Cunxpon asurareanunr U/ HyCXa XapakTepHCTHKACH (2.60- pacu)
TAPMOICIOY AFlat il U, BA ABHTATENb YKHIArH KyBBAT P, yarapmac 6y /s
7 rauna, cratop TOKH [, HUHT YHFOTHIN
TOKH [/, Ta GOFJMKIMTHHH KYpCatis
an. Sleun U,=const Ba Py=conil
6yarauna [/, = f(ly). Tpaduraary [
SrpU UW3HK IBHraTeJHHHI CanT IS
Jau pexumnra, 2 orpu  UHsHK 90K
HArpY3Ka peXHMHra TYFPH Kesalll,
CHHXDPOH BHTATENHUHI XyCyCHIITE
) J8pH  YHHHT HILYH XapaKTepuCTiicis
2.60- pacw, Japu GuJaH anuKAaHaLH,
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(UIAMua JMHHA KydJaaHuiin Ba TOKH.
QHUHEHTH

e Py

»leTvuq ﬁ—l—lcu__._mu_..

y epna U, Ba /y yiroTHII Ky4JaHHIIH Ba TOKH.

. Mwnu Gaxxapuin TapTHOH

1, CunxpoH ABHTATEJHHHT TYSWIUIIA Ba MLl NpHHIUAK, WY~
JeK SKCTepHMeHTa] Kypuamara Knpaiurai Gapua yCKyHajap
H TAHUILUAALH.

, 2.58-pacmaaru cCxemanu Maskyp nabopaTopusi MLIKHTA MOHAHA-

yprauut quKHAaLu.

CyuxpOoH IBHraTeJHy ACHHXPOH [OPrH3HLI yuyH: Kaidrta yJaa-
1—2 un ,acuHxpon“ xoJarra yriasu6, pyOHIBHHK P—1 Ba
fita yaaruny [1—1 un ,TApMOK“ xoJatira ynaauaiu.

Jlsrratesb MabAyM TYPFyH TE3JHKKA spHIITaHAA KadTa ynarnd
=2 H{ ,CHHXPOH* Xo0JaTra yTkasuG poTop HyaramMu yarapmac Tok-

yAGHALH.

aKTepHcTHKanapii  OJMHiAdl
191

[paKTepUCTHICANAPH OANHALM. By xap

JlsuraTe HUHT CAAT Ba HArpyska pexumaapn ydyn U nycxa




mwmma nameovhmﬂx TOK MHHUMan OGyJaaaurad jpapamxapard onTimid
Hmmoq:E TOKH ypHaruaanu. CYHrpa XapakTepHCTHKAHWHT Yur
n waxo6uanapu oaupand. Harpyska somunasnan optnG kermis

CHH.

Yngamgan onuuran Masaymoraap 2.40-xansasra €smnanu.

5. CUHXPOH ABUraTeNHUHT MLl XAPAKTEPHCTHKANAPH OJHHALH.
HUHP YYYH YHFOTHII TOKHHH KyBBaT KO3I(Qpuuuentn cosy=1 0
ourag Kujinb TamAaHaAnNn Ba WY X0AATAArH YIFOTHIL TOKHHHHT
MATH HArpy3ka yarapuily oxkapaéuuna yarapumcns yusab typui
Harpyakaun 1 A nan opanatn® HOMuHANraua wm_.m_uq:n:Ea_:m_

240-ma nnd
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241-wangnan

X#cobaamaap

i | Uy

Iy

M

Py

Py

OG«E‘_

Br

Br

Br

Fm

Br

Br

_

ac TOK TeHEepaTopHra yaauram peoctar ry gpaamuna Gaxcapunas

Yauamaan OJAMHFAH MabAymorAap 9.41- wanpgaara €nnain
CHIXPOH [BHrATEHUHT U nycxa Ba Hl XapaKTePHCTHRANAPH

.:m::.
 OQaupral MaBLAyMOTaapii aHaans gUAG AadopaTopHil sE:qm

opca GepuaaLil.

3-y3uHH TekuHpril YuyH caBojiap
AHUCA e THHHT _u_.w—__..____.:__: i waant WIHLHN xm_:;ﬂ—...-
XipaKre neThKacy fautai? )
S MINLIHHID KETMA-KeTAUTH Kaaitd

yumana?
LV H AL gannall  FarapraHpHIn  MyM=

1. Y haanan chinxpon
. Cpuxpon Ansrareatnin Mesitd
Cunxpon 1un aTenHn dcnuxp 10 10
4. Paapsit KapUImARKHVHE AXANMHETI t
5. Cunxpon Annraressan anani {

/ Hycxd XupaKTepHerHKkacH el nnmara aliTuaanu?
@ afitnaann Ba yaap Kan nafh oA ?
Jaiin 4, Kanaall TAHCRp Ky pearaan?
nanu?

Cunxion apdrareannar [
7. Wiy xavakrephct an ned N

8, Jlhu areanupr v 1 TOKH ¥
D), Cuuxpon ik resaap KaiicH cosajdapia Wy

99-1abDPATOPHY MUK
OHILEACATOPIAP EPJIAMUIA ACHHXPOH IBHIATEJHWUHE
KYBBAT KOI®® ILHEH [HHd O HAPALL

L puwnn 6amapunan magcan

1. Yu dasaau acuuxpon npurareds Kyssat KOI(PQHUHEHTHHHHT
Wr YKWAArd MeXaHwi uarpyskard GOFAHKANTHHY TEKIIHPHIL.

9. AcHHXPON ABHTATEAINHE CTa10p yydpamaapura napajjed y/iam=
KOM/LeHCATOPAAP CHFUMUHKHE ABArATEIb KysBat KO3 pHUHEnTH=

F MHKENAOPHTEA TABCUPHI TEK P

[l Mra oua wasapuil rywyxuajsap

Varapysuan TOK N€KTP SHEPrUACHHUAT HCTEbMOAUMAAPH KYnrH-
XOJaapAs AKTWB—HHAYKTHB XapaKrepra Sra. Bynaaft HCrenMod-
faapHitHr ManOd4ali HeTebMo1 Kuaadrradn KyBBaTH

S—U-1—VP+Q (BA, kBA)

pfa GyfAnua anuKaanoau.

yuaa P—akTup KyBsaT 6y aub, ymymuil KysBar S nwur dolina-
gwira capg Gyaaérran KHCMHHH Gearnaab, P=Ulcosy — S - cosg
na Guaall annkaanaan, Bt sa wBr napaa yauananu, By epia
ar koa(duiuenTn COSP TYAA KyBBATHHHT ganaai xucmu qoiiad-
puira capd Gysranunn Kypearanu.
Q —peakTup KysBar, ABHUraTedb qyAFAMAAPHANET  HHAYKTHBAUTH
paiinn jo3ara Kearaw 0yan0, aApuraress JKHAArH MEXaHHK KyB=
rra GOFJHK 3Mac.

Arap kopxoxana (aKaT acHHXpOH ApHratesnaap ypuaruarau 0ya-
, TALMIIHJIOB'H TADMOKHUHE KYBBAT koappuiHenn nace Dy 3L

6080




1y aca ¥3 napHaruia MCTSHLMONUUTA KeAa@rraH TOKHHHT wynaiuini-
ra cafab GyaaiH, sbHH!
- 3Uy, - cosyp .

V3.U-cosy

Illy Guaan Guprasukaa ysaTHWw JAHHHACHAArH SHEPTH: uepodu
xam oprtul weramu:

AW =3 I* o - L.

CCCPaa 31ekTp TAPMOKAAPHHHHT (LIYHHHTAEK KOPXOHANAPHUHT)
anpekrns Kypsar koapduunentu cosp=0,9 .... 0.92Kabyn Kuauura.
((yBBar KOIDGUIHEHTHHH O UPHLLIHUHT TypAH yCyanapH MaBKYIL.

Kyssar ko3 phuumentn cosp < 0,9 Gyaranna peaxkTus ::E:Q_H__
KYBBATHH KOMMNEHCALWS KUAWII YUYH, HCTELMO/UH OuaaH napasne.
KHAMO CTATHK KOHAEHCATOPJApHH ypHAaTHIL MaKcaira MYyBOHI Xii-
cobaananm. .

KoMmnencauusaan: yuyn sapyp Oy/aran CHFMM DeaKTHB KyBBdl
Kyinaaruda annKaaHamn: ¥

Q.= Ptge, — tgg,), [BAp, xBAp],

Gy epaa tgy, 31€KTPUK KYPH/IMAHHHT KOHIEHcATOPJAp ysaHMAardil-
AArH KyBBar KOIM(QUIUEHTH COSp, ra TYFPH Keaaliu; tgp,—3aneKTpHK
KypH/AMAaHHHT KOHAEHcaTop/ap yJaHranaan _Kefluurn  Kyspar K03~
(UILMEHTH COSPy Ta TYFPH Kesain (ABHA MyJ/DKaTAATH KyBBaT KO3(-
QuitHenTn C0S%3). : .
[OWAencATOp CHFHMHHWHT KHfiMath Kyfuiariia anugaalaiu;
P
—(tgei—tgv)- 104, mkd,
Q: =

0=

I Mwun Gamapum tapiuon

1. 2—61-pacmaarn ajekTp cxema HUFHAAIN.

2. Ilpurateann ioprusunaan. Maskyp anaGoparopus Hmmaa thasa
PAKH ACHHX[OH ABWTATENb HWJaTHAraH. Harpyska rapauaa ys-

MAC TOIC FE@HepaTopH yJAdHraH.

JAlpurateqty 10prusiiuiaan apsan 10pPru3nil  peocTATHHHHT JACTd-

i ,O" — xonatra §riasub, caat KOHTAKTra yaanaauw. Axpatens

=/ HU 3/EKTP TAPMOFHra YJAHTAHAAH CYHI I1OPrU3HIL PEoCTaTi-

F KAPIIMAWTHHKE HOATaua KamaiThpuG, 3-X04aTra yTKasuaaiu.

3. Konageuncaropaapuu ysnamacnay aBpad ABMrdTeab CAAT HIINAET-

aru ya4os acbobaapuuuHr kypcarwwaapu €3u6 oaunagn Cinr-

BUCATeMH HOMHHAJ HATPY3Karaua Gup TEKHUC KA, WXTHEPHIT

6 Ta nygrasap yuyn yawawaap Gaxapuaaan. Yauauiaan oJui-

| MabAymoTaap 2.42-ansanra &aunan.

242-wannaan

Yaununap _ Xitcobasmanp
bD_.__ r_.:__ h.::« h ..u___q..,.___ _ﬁ.qu_. _—U_nw h_.uz _ 1l .czmx F05P
B B A B _ A _ Bt ‘ B _ % B _ I
i
‘S o

4. Axparkuu /7—2 wu tapmox xoaatura §Tkasuil GuaaH KOH-
CATOpAaap  asuratenra napaanen yaawaiav. Jurarean  cas
ox s, — ) BA §3rapMac HouuHan warpyska (P, = P,) Guaan i
[a KOHJIEHCATOPAAPHUHT CHFUMUHK Y3rapTHpu6 4—5 rta yauau-
Gawapuaaau, Yauai nan oaunran mabaymotaap 2.43-xaapan-
Haa M.

0. Tox Ba kyuranniuaapHUHr BEKTOP AMArPAMMACHHH Ky pHO, yH A
1K © Hu Ba KyBBaT kO3puLHEHTH COSP AHHKIAHALM.

b, 2,43-kansannaryn Mabaymolaap OViAMYA ABHFATEAHHHT HKK)-
| pekumn yuyH cosg= [(C) GOFAGHHIHUHT TPAMHKAAPH KY[Ii-
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7. W OGyiuua xyaoca Gepuaaun:
4! ABUTATEAHN KOKJAAUl YHUHHF KyBBaT Kodduunentn cosg ri
Kanaail TabCcup ITHILW XaKHIa
6) KyBBar KOIDQUUMEHTH COS® RHAT ABWFATEJHH TAPMOKAAH HES
Te'bMOA KHAAAHTaH TOKH Ba KYBBaTHTA TaBCHPH XaKHIA.
243-wa nnad

_—

Yaununap Xncobani
uw_ E h fa L€ Py, Qe Urew | ren ® cosp
= —
M A A A BT B B A rpan - =
pacm. A
| L
- Va-y3uHu TeKmHpHm YYyH caBojnap
5 1. Kyssat woshduunentn numa?
. Huma yuyn umnad ynKapuiiia snexTp SHeprafcHuan dofinananumua  Kys-
— 3dUuUHEHTH COSP HKTHCOAMIT KpcaTknd XHcobaanann?
; . Canoar s/AeKTp KypHAMAJIAapHHUHI KyBBaT kos(uunenty Gupra Tenr OFau-
A Y 1Y MIEHHMH?
o . I arenh HCTEbMON KHNAETran TOK HIMA xicobura kamaiinmm MyMKHH?
_ . Kyspar xoediuuventiny OWMpPHII YUYH KOHAGHCATOPIH KypHuiManapHiHT
4 _u n Kaujai AHMKIAHALN?
5| & 93- jaGopatopusi MK
S9JEKTPOH ACBOBJIAP JHOJ, TPHOMI, TETPOI BA
1 MNEHTOMNAPHUAI XAPAKTEPUCTHKAJAPHHH OJiKIl BA
TAPAMETPJIAPHHH AHUKJIALI
¢ s I. Miupun Gaxkapuuinad Magcan
1 s
3 i DNEKTPOH JaMnaJapHuHr TYSH/JHIIH Bd Hiuan  NPHHIHOHHW
g IFAHMLI,
3 = 2. DuieKTPOH JaMIaJapHHHT MapKHpOBKasiapH (6earusapn) OuJaH
4 Q> ML, %
3. DaeKkTpon JaMNaJAPHHHT XAPAKTEPUCTHKANAPHHH OJNIIHM yp-
L.
5 DueKTpOH JAaMMIasapHuHr napaMeTpaaphii aHuK/alEl  ypra-

8. BekTop auarpammanaphi Kypuura oun kypearmanap.

BexTop AuarpamMma NABHTATENHHHT OWTTa (pasacu yuyH Kypuaail

a) KoHaeHcaTopJaap yJjaumacuan apBajari (sbun C=0) nrurareis
HHHE TOKM OMAGH TAPMOK KyuaaHuiin opacuaary asza cuskui Oyp:
yary @, xucobaanaau. 2.62-pacM, a larH BEKTOp JAuarpamma Ky

Il. Mwira oun xHasapuil Tywyndanap

JEKTPOH NaMManapHHUHT WINAAUM TEPMOS/JEKTPOH SMHCCHA XO-
Wra, sbHH KM3IUDHAraH METaj/naH SPKHH S/IEKTPOHJAPHUHT
'Mra yuno uuka OGowaalikra acocjaHrat. Byunaii Basudpann

pHaanN; ) KaHjali JaMrmaHuHr acoCHH 3/eMeHTAdpHIaH Gupu xucobJaHraH
6) KOHIeycaTopJaap yJaaurasjia JABHTATEJHHHT TOK pekTopH /y 1 104 Gaxapaau. Karonnu 900 ... 2000°C raua KM3AMPHIN YUYH
KoHgeHcatopHunr TOK Bek10pn [4(C) KywuaLM. TapmokLan HcTeh: er kyunanuwan (U, =2 ... 15 B) manGasapnan (ofirananunany.

MOJ KHAMHAETTAH TOK [, aHa WYy TOKJAAPHHHI FeOMETpUK AMFIHTNCH
xucoBaanany. Bektop anarpammanad OypuaK ¢, Ba COSF, aHHKAdHI®
A (2.62-pacm, 0).

IeKTPoH/apHY AHOATa 1060PHG /MEKTP TOKH XOCHJ KHJIHII YuyH
o)t Guaan aHoj ypracuia aHoplaH Karoura fiynaarad 3JeKTp
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MaliOHHH XOCHJI KHJHII Kepak. mﬁ:::.. yuyn

S < avonra U, =50...250 B kyunauuil Oepuil K«
pax.

1 Quuufl 3AeKTPOH JaMNa — LIHOAHHHT HKKHTI
L 9/1€KTPOAH, IBHI KATOL Ba aHoin Gop Bymua ks
o GepocuTa EKku OH/IBOCHTA KM3LHPHJIHIIN MY M+
iy 5 & guu (2.63-pacm, @ Ba 6). Amoxra mycGar (0%
¥ g TeHuMan GepHAraHiia 3AEKTP MadLoH SACKTPOH /[
OKMMHHUHT aHOIL TOMOHTa XdapakaTwHH TesJjalll:
TupuG. ¥3 HaBbaTMAA 3aHXKHPAA AHOL TOKH 1y

2.63- pacm. HH XOCHJ KWJalu.

Anoara manduil noreunuan OGepuaranna JaM:
fa MYHAATR SJEKTP MAiJOH TOPMO3/0BUM OYaHG, STEKTPOHAAPHIIE
aHOL TOMOH Xapakatu TyxTaiau. Jlamna ,Gepk® Oyaub Koaail,
[lynmait Kuau6, auox OMp TOMOHJAMA YTKASHW XycycuaTHra =il
6yau6, yHHHT OyHIaii XYCYCHATHAAH Y3rapyBuaH TOKHH yarapmae
tokka afiiauTHpHaa olilananuaany.

JIMOAHKHEF ACOCHI XapaKTePUCTHKACH YHWHT aHOA (BOALT-amrne()
XapaKTepHCTHKACH (B. a. X) xucobaananu. Yoy XapakTepUCTHKA KHis
IUpHL KYYJaHHWLK yarapmac OyJaraHia aHOL TOKHHHHT aHOX Ky's
JMaHuWura Kangaf GOrJaHrawauruHu kypcatamm (2.64- pacm), saniil

U= const 6yaranza /[, = f(U,)-

JlnoL AaMOAHWHT MapaMerp/aapura: XapakTepHUCTHKACHHUHT TiIC
AurE S, HUKH KApWHJMCH 7y Ba aHOAHMHT Gepa oOJsamural Kyspatil
P, kupanu.

XapaKTepHCTHKA THKJAMCH S AHOL TOKH OPTHIIH Afy HuHr anoi
kyuaamuwyu oprumn AU, ra nucOatHpan wnbopat, ALHK: S v

Al | mA
— S| 28] Gynma Al = foa— fus BUs= Usn— Un (2.64- pacw)

a

Mukn KapuiMAuK r; XapakTepHCTHKA THKJMTUra Teckapu Oyurall
KaTraJuK xucobsanand, sbHH:

AU 1 "
r,=—==— (arap Al, mA na yauauca).
Al, 8

Auopnunr Gepa oJafuraH 3JAEKTP KyBBATH
P =UL,.

Tpuon—yu saekrpoau aamna Gyaul,
KaTOA, aHONL Ba GomKapysHdu TypAan oo
pat (2.65- pacm).

Typra mycbat noTeHuHan Oepuarani
(U;> () aHOAHHUHT TE3AAWTHPYBUH ACKI|)
MaitloHHUTa TYPHHHT Te3NaLTHpY Bl
3JeKTp MazoHKH Kymuaanu, Bynna katois
na# yuKaérram 3JEKTPOHAAPHUHT OKHMI
OpTaiH.

Typ kyunaunmu U = 0 6yaranna Tpi-
onHuur auoanad dapkun Gyamadmu. Typ:

-

ra mauduit noresuuan oepuaranna (U,<

2.64- pacm.
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YHHHT YpamaapH Opacuia SJAEKTPOH/APHH Ka=
ra KajitapyBud noteHudan —TycuK naiao Oyaa-

[lyspaii KuanG, TYPHUHT TOTEHUHAAMHY Y3rapT-

HOJL TOKMHM Ysraprupuura €paam Gepanu. Typ

AHUHT SNEKTPOH/IAP OKMMHHM OOlIKApHIITa HM=

§ Gepaan, Ama Wy XycCycuaTaapura kypa TpHOA-

9JeKTp CHIHaAJapHH Ky4yafiTHpHm YuyH KEHT 2.65- pacm,

JIIAH AN,

PUOOHINZ CMAMUK XQAPAKMePUCMUKALAPL:

. Aunon xmcmxemvzn._.sxmnsl._.a@ KyuJlaHdmH ¥yarapmac Gy/raH-

HOJL TOKMHMHT AHOL KYWJAHHIIMFA KaHnAal GOFJaHTaHJAWTHHH

tanu, abun U, = const 6yaranna [, = f(U,);

AHOZ-TYP XapaKTEPUCTHKACH — AHOM  Ky4/JaHHIIA yarapmac

Irania aHoON TOKHHMHT TYP KYWIAHWIIHTA Kauaad OOFjauraniu-

Kypcaraiu, AbHH: U, = const 6yarauna /,= f(U;) (gu3nTHi

JAHUUIMHUHT MUKAOPH y3rapmac).

66- pacmzia TPHOLHHHT AHOJX XAPAKTEPHUCTHKAZNAPHHUHT TYpPKYMH

ATHITAH.

¥p TOKMHWHT KEPaKCH3 TABCHPHHH Uy KOTHIL yuyH TYpra KHYHK

(puit norenunan Oepu6 Typuaamu. AHOIL-TYp XapaxkTepHCTHkajaa=

ur Typkymn 2.67- pacMaa KypcaTH/ardH.

PHOLHUHT TIApAMErp/apH:

1. Typ kyunaunmu U, = const Gyirania TPHOAHUET HUKH Kap-

Hru _,._Hm..c.z
Al

. Anon kyunanuwu U, = const 6yiranna Typ Xapakrepucraka-

IHT THKJAWTH MH&P 6yau6, 2 ... 10 M A/B Hu TawKua STANH.

T
8. Kyuafirupuiu ko3phHLeHTH nﬂ_wm_. .
T

jfia abCoIOT KuidMaThH 6yiuua anukaanu6, 4 ... 100 raua 6y.u-

6§16, 0,5 ... 100 kOM Hu TamKKA STaU.

abHH [, = const G6¥a-

o

. pacM. 2.67- pacM.
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Jlamna napameTpaapu ¥3apo KyHuaaruua HucGaria GoFanril

SA'BHHAS
u=0
= .W * I Nn.._ w”
Tpuoanunr napamerpaapuiu 2.66 Ba 2.67- pacmyapuaru Xapak 4 -18'
28

PHCTHKAMADAAH AHHKJAAN MYMKHH. -

XapakTepucTukanuur A HyKTalarn napamerpaapuud  anni/iil * =
yayH Tanjaurad pexumra moc (Gepwiran U, Ba [, myHWHrICK, ‘
HHHP M@bAYM KufiMaTHra Kypa) XapakTepuctuk yuOypuak ABC i
Kypu6 (2.62- pacm), ynnas:

AU, _ AC 70- pacm. 2.71- pacm,

T =

al, BC

HUCOAT aHMKAAHALH. waamu (2.70- pacw). Myxodasa TypurHET ypam/aapd KaTOJHHHT

A uyxranan C uygrara yTrasfa TYPHHHC Ba AHOLHWHT Ky BHILMAJIHCA 3Tra AQ:.HS. MYHAHT Y4YH 3JEKTP Mmafilon HYKTa=

HHIUK ¥3rapn6, aHOA TOKH YSrapuiiCH3 KOJALH, WYHUHT yuyH {UHT NOTEHIMANAPH MyX0(asa TYPUHHHT YpamaapH TeKHCAHTH=
AU, Al pMynua nacasgd. AxoL Ouaan Myxoasa Typu opacuiaru pa-

=0 MKKHAAMYH DNEKTPOHAAP YUYYH TOPMO3JOBUH SAEKTP mafiloH
v Uhba  guauHand. VIKKHIaMu 9/eKTpoHAap aHoArd KaiTapuauo, au-
oi spext NYKoTHAALN.
AR PP R e A EeHTONL YUyH AaHOA XapaKTepucTHKanap acocuft xucobnanalH
S Aly BC 1- pacm), awHu U = const Ba Qq.rllno:mﬁ Oyaranna

AU, pIAE Tl
s .«n"HAQL.

2.67- pacma aHOA-TYP XapaKkTepHCTHKAAPH Oyitnua  namna i Terpon Ba NeHTOMIAPHHHT NAPAMETPAApH Tpuoasarn kabm Xxas

AMeTPASPUHH AHUKJALI YUYH XdPAKTePUCTHK YuOypuakHu Kyp - ; -
wm EH Dw\e AU, Mﬁaj_umzmﬁmuzzvm_._:xw_m:h mmwnmaqumz.*_ & .%mmwnvwhmnmuxh%hwmw. G o
Tetpoa—6y TYpTTa 3/€KTPOAIN Jjamia GYaud, yHUHT Kyuaiiil ] U i S = Aly
pHIl KOI((UIHEHTHHY OLIMPHLI YuyH KYwmMmua (3Kpanaosun) 1Vf U, = const sa Uy, = const Gyarania & = 3y,
KUPHTHAAAH, DKPaHAOBUH Typra mycoéar Kyunauuil Uy, - (20—= GO) mm LA
U, tdepunan. ) _ U, —cons! sa U, — const Gyaranaa ry=--=%
TeTpOAHNHT AHON BA aHOA-TYp XapakTtepuctukanapn 2.68 sa 2,00 8
pacmaapia KypcaTtuarad. L - v Ul
Terpoanuir KAMUIIATH KHYHK aHOL KyudaaHnuuiziapuia Us, = const 8a [, = const Oyarania @ AUx,*
KHHHHT KeCKHH Kamafumnau aHO/ XapakrepucruKacuna y :
aui). ByHu AHHATPOH m%%mma Mmshﬂ”mb:c P AL pPON BA TMEHTOLJIAPHWHI [APAMETPJApHIH aHOL XapaKTepucTH-
Menwron. [uuarpon apekTHH AYKOTHLI YUYH Jamnara anos i EyNusan ARUKAARALH. AMMO =m=4%.n RHO x.mmmxamuxonw””
JAH SKPAHJOBUM TYp opacura sHa OutTa Myxodasa Typn (I HHT THICTHTH Sxonmxzﬁ,mmzmvmqmzpm xu:%:;mwmw.wzuoz m_.
) N £ yayn yun Gowkaua ycyAa Oujan aHuKaauaid. <. - pacmaare )
TPOHra Kapiiu) KOHAAWTHPH K v Ty
p Kapiuiu) KOHAAmMTUPUANG, Kynuuua Kkaton Ouian OHPHITI reprcTHkanuar A HyKTACHIATH 03pAMETpAApH Kyfnaaruua -1
i, aananu:
2 v |, XapakTepuCTUKAHHHT THKJIHLH _
a Wi 1
Pl : h..“__. xucoGrananu. Bynna anon _
L i T\ W
o \“_nma ’ yur oprumu A/, aHOL Kyuaa-
(AL UHHHAT Gup XHJA KHAMATHAA KL=

tapaktepucTrHKaiapia woftaamran
s " B uykranapaard TOK/JAPHUHT
z acupup. Typ xyusaHnmIAHAHT

2.68- pacm, 2.69- pacm, K GolKapysun TYp Ky IaHWI-
JIMHE aiApMacura Teur, sibHH 2.72- pacm.
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244-mannan

EX1
’ —3,58

[y, mA

il
6,38

I, mA

Ml Kepak. J/ualIfaH ONMHFaH MabaymoTaap 2.45- xansanra
JaiH.

245-wanpan

2.73 -pacu. h U, B
AU, = U, — U, I, mA
AU,

2, Jlamnawupr WuKH KApUMAWTH 7, = —- XucoOsanan. U B

PNB iy

3. Jlamnauuur napamerpaapd Tenraamacunan ¢ofinananuG, Kys
yaiitupuil Kospduuuentn p =S - r; xHCOONANARH. Iy, mA
I, Munu Gaapuul TapTHOM

U, B

1. 2.73- pacvaar# 3/€KTPOH JaMNaJapHUHT TEKIIMPHLI CXEMICH
furnaamn, Kusoupumw 1onanapu  TpaHcOPMATOPHHHT  HKKHJAM 'K :
yyaramura yaauras., Kusaupuin gyuJaHuiingit poCTAaml yuyH peots I, mA
TaT £, AaH dofilananuaand.

Kafitaysarna K épaamMuaa TYp KydJaHHIIMHMAT KyTOH y3rapris
puaanu. Ilorenunomerpaap /7, /1, pa /1, anap &paamuaa aHod W e
TYp Kywiauumaapun OOMmKapuianH., p’

2. DJeKTPOH JaMnanapHuHr ILOKOJeBKACHHH KYUYHPUG umsuin il
nacnoprtuad Gepuarad MabJAymoTAapHH Xucoborra é3ub Ky,

3. Kanur K—2 un yaa6, KU3Aupull KyHAaHWWIHHUHT TYPJH KHis
maraapuna (U, =3,5 B; U, =6,3 B) anon KyuwiaHWUHHH O il
Uy, wou rava yaraprupub, AHOLHHHT aHOJ XapaxkTepucTHKasapHiinl
TYpPKyMH oaunanu, abuu [, = f(U,) yauamnan OJMHTAH MabAYyMOIs
aap 2.44-xansanra €3ufanu.

4. Oauuran aHoj BOJAbT-aMnep xapaktepuctHka Oyftuua JAnois

HUET MUKW KAPLWMAUTH 7; BA XapaKTEPHCTHKA THKAMCH S aHHKAIS 7. Anoa kyunanumi U, = 100 B sa U,=15) B Gyaranna Typ-

EITR . ¢ GepKUTYBYM Ky4AaHUUIK dHHKAAHALN.

5. Kaaur Ky nu Ba K Hu y/Aa6, GowKapyBun Typra TypJu Kyl 8. TpHOAHUHT AHOL Ba AHOJL—TYP XapaKTePHCTHKAAAPAHURT TY -
Aauumaap 6epub, TPUOLHMHT CTATHK aBO/ XapakTepHCTHKAAapw Ty i RYMH Ky pHIALH.
kymu [, = f(U,) oaunamu. ByHaa anoA KyuJanHUIHHHHT y3rapuiiis 9, XapakTepucTiKazap 6yAnda TPUOAHHHT acOCHil MApaMETpAapH
HU Gup Xia, macasan 50 B aan (50—100—150—200—250) oprrup fi p, S Ba p anukaanand, AHMKJIAHTaH napamerTpiaph AAMOAHHNT

202 208

Uy, B

I, mA

Bomkapysun TYpAArH KyudJanuwl (YKuTYyBUMHUHT KYpcaTMacura
Wnoan) U,=—8 B; —4 By —2 B; 0; +2 B nan osnHanu.

" 6. Anoa KywiaHHWMHHHT TYPAH KuilmMataapuia (U, =100, 150,
950 B) TpMOMHMHI AHOA-TYP XapakTepucrukanapi TYPKYMH
tHann. Vaualigag oauHran  mabaymoraap 2.46-jkansaara é3n-




2.4G-wannai . — const. Yauawjaas oJuHran Mabaymotriap 2.48- wanpanra ésu-

U, ..
248-wansadn

1
- U B

U
T /A mA

1
a Q... B

Us . [ mA

/
a 17} B

u B
q 1y mA

Iy mA 9

TerpomHuHr aHod Ba GHOA-TYP XapaKTepHCTHKAAAPUHUHP
MUHH KypuO, YHHHT mapamerpiaapu T S Ba p  aHUKJAHALH,
JITAaH :m@mzm,.ﬁhmvma JaMmapuer nacnoprTuia BA CHNPaBOYHHKLD

MACMOpPTHAA BA CIPABOYHHKJIAPLA OEPHITAH MABJAYMOTAApH Oiiil
raKKocAanaau. TOmuAraH napaMerpiapHu TPHOARHET acocuit e DuJaran Mabayvoraap Guaad Takgoc/iaHaii.
aamacu p =3 - r; ra Kyiuo, yHUHr TYFPHJIMCH TEKLWHPHAALN. H3. U, — (60— 80)% Upgnow Gyaranna, Typ Kyunanuwu U, wudr

= = 0 = ) .
10. U, =(60—280)% U, Hom Gyaranma, TYp Kyunawmwn [ SiH KKHiivaTaapHaa NeHTOAHWHT CTATHK dHOL xmumx,_,mnan:xmhm.
HMHT TYpPAH KHiMatiapuna TeTPOAHWHT CTATHK aHOA XapaKTepucri: pypiymu [y =f(U,) oxuHany, 6ynaa U, = const. Vauawaan
KaJapuUHHHT TYPKYMH OJIHHAILH HQq."nomms. Yavawnan  onunran aH MabayMoTaap 2.49- wansaara €3uaaim.

MmabaymorTaap 2.47-kansaara €susant.
2.49-wansall

247-mannni

U, _ Us B

|

; b o
|
|

U, Uy B

Iy . Iy mA

Uy B | Us J B ’
-

1y mA 1 mA J

4. [leHTOLHHHT AHOL XapakTepUITHKANAPH TYPKYMHiH KypHo.
P napamerpJapu Iy S Ba p aHUKAAHALHW. Tonuaran napamerp-
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11. Auofra Typau KuiiMariaard KyuJaanuwjaap G6epub, TeTpoaHiil
Tfp-aHoA XapaKTepHCTHKAJAPUHUHT TYPKYyMH l,=[\U,,) oaunau,
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JIApHU JaMIaHuHr nacnopiuia B
] a cnpaBounukiaa Oe o
MOTIap GHAAH TAKKOCAAHALH. p Gepuarad  Mabays

-Y3HHH TEKWHPHIL YUYH caBoliap

%w
|, TepmosaeKkTpon sMHCCHS fe0 HuMara aiiTnaann?
.w. nexrpon Tamna Kaujiaii snementnapian _:mo“:_.au
3. IMeKTPoOH naMNaja KaToNHMHI Badudacn numanan nbopar?
4. Jnoa ne6 kannail snekTpod aamnara adTaaann? R
5. Kaunall waponTaapaa AHOL 3amKHPHAAH TOK OKHO JTain?
6. Xapakrepucruka tHkanrg Ae6 nwumara afitnaann? .
w. «_“ whm_ﬁsohhx namna Kanpail tysuaran?
> NEKTPOMAN Aammana kyuaiitupuu npusunnu Kaunai?
ma .m_m,_z:m::z_. kyuaiiTapui kophuHenTH HHMA mu_w_ Kaunan anuKaanann?
. Terpon ned Kaumail 34ekTpoH Aamnara aiitnaann? Kywaiirupum
TETPOL TPHOALAH HUMA Guaan (apg KHaanu? : PERN
_q_. Huuarpou sddextn 1e6 unmara anruaamin?
K ,__.._M__ﬁﬁmmnhmﬂ,__ Myxoiaza T¥punnHr Basnpacu Huma?
§0JL, TETPOX Ba MEHTOIAPHHAI XapPAKTEPHCTHKA e ]
aapn Kanpaii annknanamnn? Jlamna =wum:33w====ﬂq eﬂ.zﬂw_”_”w_m__nmm__.ﬂ_mx_wmmm_;z, {

14, Katonuu Knautyse
e K YBUN KYUIAHUIIN OPTianna ME_ Kamaiiranfa aamna gaiall

15. DaexTpon namnajnap TeXHUKaAHWHT Kailcu coxanapuia Kyananmnann?

24- z200paToOpHA MILHK

wmwu Md;w:::_: IM0M, CTABHUIUTPOH BA
CTOPJAPHUHI CTATHK XAPAKTEPHMCTH
THRHCTO CTUKANAPHHH

I. Huina OGamapuminad Maxcan

1. Slpum yTkasruuan auod, CTaGHAMTPOH Ba THPHCTOPAApPHIII
Jﬁm.___:Ez BA WINJALI NPHHIHIHHAK YPrasuul.
o Iuon, ctaGuANTPOH Ba THPHCTOPJAAPHHUHI CTATHK Xapakrepit
rmﬁw_w: Ba napamerpiapd GuiaH TaHMLIMILL
. SIpuM YTKasruuJam AMOA, CTAGHAMTPOH
’ BA THPUCTOPAAPHIIL
KYJAJaHull coXxanapu Guaan TaHMLIHIL. i -

(I. Mra ona wasapuit TymyHuanap

;m:w_w%w:_wwmmw_.h“;: Auon, craGUANTPOH Ba THPHCTOpJaAp ysrapyi-
_Qaam::E:___wmemEhm (ysrapmac Tokka aliaHTHpHLIAA), Y3rapmic
e s g zmw MHUKAOpAArH  y3rapMmac Kyunanumra adaanri
b it mmn:Ebmﬁ e KY4/AaHHIIHA y3rapysdan Kyujanumra aiaai
il e e Lo v saruaanu, Bywnnail ac6obaap ysrapysuan Ba Vi
L cMWm._.onamvth. GoKAPHIAYBUK TYFpUaarnuaap i
zm._qmv_hpm EVE:%EMW.:%:@ OepyBuYH TEeXHHKAHUHr OOuIKA KYypihi
A, » , OOLIKapULL CuCTeMAJapuaa Kelr Kyanann
bxowphmmzuﬁ__w_wmﬁ_“z”w Mm_._om,_.m nwaab uuKapaeTran spum yrrascuan
s w.., TOPJAp MX4aAM, KUYHK YauamMaH CTaTHK TOK Vi
ol paTuiITa UMKOH Gepaiu. Byaap canoataa, Temup va-

. Xap TpaHcnopruia, camojéraap Ba OolKa OKOWAApAd  Kell
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Wananuaand. Typaw TYFpuiarnujap SJeKTp MAIIMHATAPHHHAT Mar-
WT MAfLOHMHE XOCHA KH/AWUIIAd, yarapMac TOK 3JEKTp HOpPUTMACH
cTeMacHaa IBUraTeaNapHH, WYHHHICK, XUMHA CAHOATHAA SJEKT-
W3 KypuiMmajapuuu S1eKTP gHeprusick Guaan TabMUHAALAG, paur-
MeTaAdyprusia 8a X0Kasonapaa KeHr KyJananu.

SpuM yTKa3rAUIH ac6o6nap MOH Ba 3JEKTPOH acboGaapra HHC-
faran: wiira A0MM TaAEPJUrH, . U. K. Huur Ba Mycraxkam/anru-
{UHT I0KOPHJWTH, HCTAran (hasosuit X0/aaTAA Wimgail  oauiiM, KarTa
WHepuuoH HArpyskanapia WUIIATHII MYMKWHJATH, KaTTd folKapni
CTeMaJapUHHHT  KypuaMaslapuhi MHKPOMUHHATIOpU3aLMaall - Ba
grerpailusl  KUIMLL MYMKHHARTH kabu adsajsnukaapra sra.

A, IPMM YTKASTHYIIA JHOLJTAPHUHT TY3UJIUILH BA
MIJALL [TPHHLLAIH

flpum yTKA3rU4JIH ac6006/apHUHT HLIJIAL NPHHIKTIH, 9JIEeKTP YTKa-

gypuanaury Typauua Gyarai spHM §TKA3rMUJAM  MaTepHa/apHHRT

Jup TOMOH/aMa yTKa3nL XyCyCHATHId acocsaanran, ByJaap 3JeKTpoH

- TUNJATH) Ba TELIWKIH (p- TMTLAATH) SJEKTD yTKasyBYaHINKAAD-

p. n- THOAATH SACKTP yTKasyBaaHJAHK COXacHaa TOKHWHT  YTHIIH

auduil 3apanaanran 9/1eKTPOHJIapHUHT Kyuumu xucooura COAHP
jyaanu. By saexrponapHUHT OpTHKYA MUKLOPH SPHUM YTKASTHUHUHT

OHOKPUCTANJNrA  JOHOPJH Ky WHAManapHuHr (macanan, Cypbma,

wibsk Ba (ochop) KUPUTHIALIN GuJaH XOCHJ KWIuHaLW, p-THn-

JATH SAeKTp yTKasyBuaH/HK COXacuia 5ca TOKHMEHT YTull Mycdar
ADAANAHTAH ,TRWHK" JaPHHHT KyduLd xucobura COAHDP Gyaanu.
ek 6y 3JeKTPOH eTHIiMarasn arom Oyau6, wmycoar aapaara
yraanp, a6CcoMoT MHKIAOPH Gyiinua SNeKTPOHHHHT 3apuAMra Teur.
LIYKAAD APUM Y TKASTHUHWHT MOHOKpHCTaNAUTa aKUENTOP/IN Ky~
Wnamauy (macanan, WHIHE, Gop Ba aJIOMHHMI) KHPHTHII Guaan X0-
W1 KHJTHHAILH.

BuTTacH 9JeKTPOH, MKKHHUHCH TELIHK/H 3aeKTp YTKAZYBUAHAHK=
sra GyaraH ApUM YTKATHUAAPHW GesocuTd OUpAALITHPraHAd
XOEmzﬁ._mE_;mzhE 31eKTPOH — TewunK yruw (p—n yTui) Xocud
Dy1anu. YV rUWHPHT acocuii XycycuaTH YIUWHT KAPUIHANTHEN MHIKLO0-
i Gepuaaerran KyuJaHWIIHHHT KyT6Ura GOFAMKANTHIALANP (2:74-
ev), p —n YTHILIN SpEM yTKA3rHuAapHN TaWKH aaHKMpra yJjaiw
H YHHHT KucmanapH Guaan KOUTAKT XOCHJ KHAHHALH. Apum yT-
k@sruuny TYFpu yaarania, YHHHT p COXaCHTa KYUNAHHUIHAHE  MYC-
KyTOuHI, 2 coxacHra aca Manduii KyTOHHYM OGepraHuMH3ia p—n

— -
e P oD Teck

-1 Q9 @ ® 1189 | El=g @3-
@ __“u,.w_ ~ _l...‘r.m..“_ =) m\l hHI m _ \H. (=1
r\ul.r. mw __ | m__ & D= ...ﬁyt \H ) =&
ya P 77 . o
&
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eCKAPH TOK lreck max MAKCHMaJ COMHATAH KyBBaT Peoy. maxs 3M1EKTPOA=
lapapo CHFUM — C; MyMKuH Oyaran Makcumal yacTtoTa — f; HMulam
A MnepaTypPacHHHHT AHAnasonH.

d ApanaiiMacHHuHT KOHLEHTPALLHACH KaTTd Gyaran KpemHuiaaH
. casrad SICCH JWOI SIPUM YTKa3THU/IH IHOL xucobnananu. CtaGuau-
22 OHHUHT CTATHK BOJLT-AMNEp XApPaKTepHCTUKACH Ba iwaprin Gearn-
72° Humy 2.77-pacM, @ Ba 0 Ja KypcaTHiras.

_\ . _ 11l CTaGuAMTPOH BOJALT-AMIED X@8PAKTEPUCTHKACHHAHT OHPHHYH
47 jopaiaru G6yaaru KPEeMHHUAN THOLHUHT xapakTepHcTHKACHAAH (PapK
a CiMaiiiy. YHWHT yuuHud uopakiaru Oyaaru sca, TOK yKura aesp-
W napajanenb yTyBuM BEPTHKAIDL TYPPH UM3HK KYpHHHWMrd Sra.
[lysuunr yuyH TOK KeHr uerapala yarapranga ac6obparn Kyusaa-
AIHWHT TACAIOBH aMmajna yarapMaiiu. Kpemuuilan AHOANIAPHHHE

2.75- pacm
pacm, 2.76- pacM. XyCycHaTH yJapian KyH/iaHHIl cTabuau3aTopaapn Tapsuia (oi-
5 Japuura uMKoH Gepanh.
wm:EmE_qczmexa:q: MUHEMyMraua kamasad. Teckapu yJarawii CraGHANTPOHHUHT NapaMeTplaph:

mOnla YTHITHUHT KAPWHJIHTH KaTTa 6y 1anu. Crab apnm — U, H

TPYKTYypacH p —n  YTHULIH WKKH KATJAMAH  SIpUM  yTKasriud i A S

acocuaa winawran ac6od I é 3 : MaKcuuan CTAGKIIGHIL 10K — o ma

A HOX EKH  GOWKAPHAMAIiLHTAH  BEHTIIN an cTauananrad 10K — lepmint
AeiHnafi. 7 THNAACH JEKTP VTKA3yBUAHAUKAW APHM YTKABIHY KaTe g aiad b i
NAMUTA YAAHALMCAH SAEKTPOJL KATOA, p THIAATH 3JEKTp YTKasyBuall- Audpepentuans KapUHAHK ry =75
AWK KaTAaMHra yaaHaauras SJeKTPOj 3ca aHod Xucodaanaim (2.75 5
wwmww_._&. JIMOARMAT mapT/in Gearucu sca 2.75-pacm, 6 na Kypeo- By epaa: AU — CTaGWANTPOHAATH KYUMAHHIIKHHD QpTHIILE:

[ 3 5 . Al,, — cTabu/all PeRHUMAAA TOKHUHT OPTHUIL.
r JEKTPOH — TemHK YTHLWIHHHT XYCYCHATH, p—n YTHWRAIH
Ehﬂ__w_uﬂxﬁmﬂmﬂh:; Ba KYTOW, VHra GEpHAraH Kyunauuimra GOFJHI(s 5. APUM YTKA3THUJIH BOWKAPHAAAMTAH BEHTHIb —

VpCaTyBuH BOJLT-aMMep XapakTepHCTHKACHAA SKKOJA Tacs TUPHCTOPJIAPHUHT TY3UIULIH BA ACOCHH MAPAMETPJIAPH

supaauran (2.76- pacm). Boabt-amiep Xapakrepucruka Kydnnaruiaps

HH anugaawra épaam Gepamu:
TECKAPH TYHHHHII TOKH — [reeyd nAapAATH YTKA3YBUAHIHK coxanapuaan ubopar 6yanG, TYPT Kar-
MAKCHMal TecKapu zw:amzw_m_l Use L AU ApAM YTKasTHYIH acGoGaap cuudura KHpais. Tupucrop yu-
e 11, [T, sa [T, p—n yTHWAR SPHM YTKASTHUAR kpemnuitan Go-

Tupucropsap TYpITa KeTMa-KeT aamamuunG xeaypud p Ba o

-

nudhepennan KapunanK — ..._HHE" pUAaLNran BEHTHID xuco6aananu. 2.78-pacu, @ Ba 6 na Tupuc-
S Alryep, PHIHT TYSHIHIIM BA WAPT/H GeArnJaHuLLl KypcaTH/irat, e
TYFPHAALIHUHT CTATHK Ba AMHAMHK KOI(D(PHILHEHTAAPH " Bowkapysun 3AeKTPOA  YSYK Gyaranna, Mamnba Ky'JaHHLIW %
puaft TanJgaHaziMKK, YHUHD KuimaTuaa [1, Ba [1, yruwaap yTKa-

Imicau Krgrp eri Kryep aus BUAHAHK MyHAIUIIMAA (oung), /1, yruus aca yTKasManauran nm. L_

MHHUMAA  @HHUT (OO 13. dwna (énuk) G6yaanu. Bywaa 3amKapiari TOK Ky4ud _Eﬁ,_zxmz- N

roBoe) Kyuaanmin— (/| 6, Manbanuir Gapua Kyuaauuin ana ury yruma dyKonaid. Ryt= R
Ungapu p—H YTHUIHHHT XyCyCis Uy V__“
ATAra remneparypatui P o% J._

T TaBCHPH. L e \
m ‘g . B

Lemmin H. duopnapHuur aco A A A X
L)t L Cuwil napamerpaapi: 191 1020 VT3 () e WW 2
ol.mlo puJanras Makcuman Tok H P Ca 1)
s .«.Qq::;: Ja Kyuaauuis 1 ¢ '3 4 .
Tl Y HHHE TYEpH AYHAIILINN e .
ri nacaoBd Usge, MAKCIH
MaJa TecKapu Kydaaaiiil
— Ui eck- maxy MAKCHMON 209




Ill. Hwnu Gaxcapum TapTHOH

1. JuoaHuHr acocuit mapamerpJapu GuJaH TapumuG, yJapHu Xu-
poboT padrapura E3MHr,

2. 2.80- pacMaaryn IHOIAHH TEKIIHPHIL CXeMaCHHH HHFHHT.

- 3. Kafitaynaruy I7- 1 uu ,a"% xoanarra, /7-2 un 3ca ,I* xonarra
iTKasub ry, Ba ry; PE3UCTOPJAPHHUHT KapIUWJIHKAAPHHH Y3rapTHPHIL
Jan auoara GepunadTran Ky4JaaHWll ysrapTupuaanu (yaraprapuil

. rapacHun YKHTYyBUM Kypcaranu). YaAuamwaaw OMMHTAH MabJyMOT-
Teck U | L pHH 2.50- xkansaara €suHr.
ﬁ.h.::__ i :q L/ u Jus ...__w I _
L] < e 4 ¥ 250-wannan
d
~recH
ﬁrﬁzu B
mA
2.79- pacu. Fryep
naEuW opTramia TOK Gup 03 kynasan. TabMUHJOBUM ManGAmHuIT Urecx 2
Il Kyunasuiid temnt YTHW (mpo6oit) kyusaHiNIKH  MUKIOPHTA eTramii
[T, yTHIIAA TOKHWMHT KWiMaTi Xajaj paBHllina VTunr Toku [ Kuima- ok mA
: _ THraya optaau. /7, YTHIAATH KyaJaHUIl MHHAMYyMraia KeCKHH ki«

Maitu6, BEHTHAb OMMAANH. BEHTHJIHWHT OYMIMLIHNA BOJABLT-aMmep Xia-
PaKTEPUCTHKAHUHT (2.79- pacM) 00 KHCMH TyEpH  Keaagn. Xapakres 4, Kaiitaynaruu /7—1 un ,B* Xonarra, /7—2 uu sca ,2° xonar-
PHCTHKAHUHT 08 KMCMH 5C4 KDEeMHWAAH BEHTHAHHHT BOJABT-AMICPH fa yricasub AHMOLHMHP TeCKapu XapakTepHCTHKACHHM oaudr. ByHna
XapaKTepHCTHKACHHWHT YSHIND. lHoAHuHr Temnanmura (mpoboft 6yauwura) Aya xyiimacaan, yura
| Arap 60mKapyBun 9JeKTpoAra G0OWKAPYBYH KyUJaHHII Us un Depuaaérrad KyunauHunl Usgee may Ta¥@ Y3raprupuin kepax. ¥.auair-
Gepcax, Gowkapysun TOK [ [7, YTHIIHUHD O4H/HIL (ynanumr) Ky'- laH OJHHTaH MabayMmoraapuu 2.50-anpaara E3uur.

Kam Gyaca 5. 2.50-anpanpa  €3uJras

| JaHMIUEM nacaiiTipagd. Bynaa ManOaHWHr KYYJaHUIIH

XaM THPUCTOP ouuaamu. BowkapyBunm TOK /5 Aa THPHCTOP Gamuco/il
GowmKapHAMAlIMraH BEHTHIL (XapaKTepHCTHKAHHHAT 0068 KuCcMu) Kkaou
wwaaian. Lyunait kuan6, THpUCTOpra MabayM MuKaopaars Goi
kapyBun TOk g uu Gepud, mabaym yram Kyuwsanumn Ug,. na i
PHCTOPHH MUK XOJaTAaH OMHK X0/aTrd yTKasull MyMKHH.

THPHCTOPHUHT KHCMaJlapura TeCKapH Kyd4/aaHHl (oo HH yJ@ra-
HUMH3Na, GomKapyBun Tok /s nam xareu Hasap /7, sa [, YT
énuK Gynanu.

MabaymoTiap Oyidnua JIHOAHUHT
0/LT-8MIIED XAPAKTEePUCTHKACHHW KYPUHT.

- 6. JluojHMHT BOJBT-aMNep Xapakrepucrukacu Gyiwua r, sa U,
L, WYHHHFACK, Q:;" Useex OYaranna cratik TYFpHAawW ko3dgpu-
[HEeHTH

1
.)\ rer = .«.&:ﬁ

TeCH.

W auuKaanr,

. TupucTOp aBTOMATHKA BA XHCOG/AII TEXHHKACHHHHI CXeMasapi: 1 3 .

;_ 18 KOHTAaKTCH3 KafiTayAarmuap TAP3HAA WILAGTHAALH. M m,..moa pacMiiary cxemaja MO YPHHUra CTAGHAHTPOH YJIAHT.
THDHCTODHUAT 8COCHI TapameTpAaph: . 0. UTAOHIHTPOHHUHT acocuit mapamerpsapu 6unan TaHnmub yaap-

PHCTOPH pameTpaaph: M Xuco6or nadrapura 83ub Kyiunr.

_ Katita yaanum Kysaasumm — U o

KOMIHK KyUJaHui — Q_ﬁﬁu

_ 7 TECKAPH TOK — [rpeis

Gomkapysun Tok — /g;
i MaKCUMaa TYFPH TOK — lxgrp. maxs
7 Kaftrayaauuur TOku — [ 3

7 teckapu Makeuman Kyuaanuil — Useer maxt

YJAAHHI BAKTH — Ty}

7_ YSHJHI BAKTH — Tys. 80- pacwm.
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2.81- pacr.

9. 3 Ba 4 nyuxTaa
g poaru TEKUIHPHLLIGPHH 6axcapu6, yagauiin
OJMHCAH MabayMOTAapHu 2.51-xansaira é3unr, _

2.51-mannni

/ mA

TV Fp

c_.:.nx m

n.._.cnx

_._mnﬂw.mm‘“ﬁmwmm MabayMmoraap Gyinua cTaGUAHTPOHHUHE BOALT=IY
HCTHKACHHH KypuO, YHAAH CTAOHJANUTPOHHMHT ac
:mﬁ%%ma?ﬂ_mn::: aHuKaanr. B 'Y
. Tupncropuuur acocuii n
apamerpJapi Guaan TaHUWHO, Y/l
HH wm_nm@mﬁ sagrapura €3u6 KyHUHT. A
12 x.mw_“...ﬂ%ﬂnmghw_;ﬂu.,.xw:neou__i TEKIUHPHIL CXeMaCHHH HUFNHT
= yaaruu [1—1 um @ xosaira yriasub, [1—2 Huur i
M 1ATaH X0JAaTHAa /.o, HWHF TETHLLIN KufiMaTaapuiy auuKaa, M
AHMHT KyuJAHAIMHYN YarapTupuur. ¥ .

. Yauampan OJMHTAH MabJaymols
amu_mn_x 2—52- xanpaara €3uHr. =
» & xmsamm.ﬁ_q:g [1—2 nn u&.mo, peocTaT rg HHHI HMKKHTAa X0/I*
", yuyn z_m_mm.m KyyJauuIIHEN YKATYBUM KypcaTrad derapaia yis
mwmwﬂv:m? AYAlIAAH OJMHraH MabJyMOT/HapHH 2.52- xansa/rn
xmwh_,w. mmnm@hm;; -2 mm:mﬁvmeza. IT—1 um 3ca 8 xoJarra yi
- .:zmmz a x%ﬁmmsEx:: §3rapTHpran X0/aAa [recc TOKHHHT KIIiI®

HH AHUKJEHC. YJauauijas OJMHran Ma - Wi
Bajra €3HHI. BIMORRER 2iod- %03
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2 ¥Y- pacM.

¢ TOK Ba Kyuaa=

KUpuAary B2 KOJJIGKTOP 3afKUpuLary yarapma

(LIHHHT MEHKLOPH).
Dmurrep SaHKAPATA yAauran Kapuuank r, Temneparypa yarap-

Wid THHUAAHraH PeXKHMHHHD cTaGHANMIHHER TABMUHAALL YHYH y3-
ac Tok OyHuua mMan(uid Teckaph GOFJIAHUIIHKM XOCHJA KHAadlu.

Varapysuan TOK Oy#nua TECKapH GopaanUiEN YK KuAHLl yuyH
jplunani r, KarTra citeuman (40 .« . 60 mMk®) xonnencatop C, 0Ou-

{ WwyHTAAHALH.
Harpyaka Kapiu

WANDH Ty y3rapmac TOKHH Harpy3ka sankHpura
cazMafianran aupaTyptn conaencatop Cp opgand ylaHrau. ry, ra
0 r, KapuiuankaapHi KACKANHHHE TeMnepaTypacHii Kepurunua cra-

WasaiEn TasMuHAal osaaurat KHAWO TAHJAHUWM Kepak. AMMO
\pUIHAMK T, HUHT OPTHLIH KOAAGKTOPAH SAHKAPHHHT Ta’bMy HOTHHI

ppumug Tanat sTamn. I, r, KapuinJaukaapHuir Kamaiinmu 3ca
BCKAAHUHT KMPHIL TOMOHHHH myHTAaian.

[l Mupn Gaxcapuu TapTHOH

1. 2.89- pacmjaaru aHOILH joKAadrag Tpuoaaard Kyuaanumnn Ky-
WpHil KACKAAMHWHT CXEMACH AUFHASILH.

Cxemaja KypeaTu/ran seMEHTJAapHIHT KuiiMaraapi:

ry =510 KOwm; r.=24 kOwm; r,=0=10 kOMm;

—95=100 kOM3 Cpu = Cpa=01 Mkd; C,= 20 Mrd.

ManGaniur KydJaHuig 8a Kyssari aMTAHHHC maclopTrHad Kyp=

Aral MabAyMoT/apra MOC OJAHHIaH. YarapyBuan KyuaaHuul Man=

Tapauia TOBYW reHepatopH '3 —34 oauHratd 6yaub6, KupHil

nataun Uy =0-..10 B, qacrorasap AnanasoHd 9Ca 100 ...

DU [y, e Tawua STalH.
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2. 54-mannsai

2.8Y- pac,

.
o .w._”m.pwzw_x.__%m:mE: E,=250 B; wupuur wyunamnuwn Uy ==
TIHTYla XapaK Aan opanatub) Gyarmiia KyqyafTHPrUuHuur A
e PAKTEPHCTHKACHHW OAHIL Ba Kypuul, abuu U, = f(U,,.)
i = .
_,m% HJAWK Ty HH m. kOMra Teur KHAMG OJIMHANH. %h_:mﬁhmm .
Mabaymoraap 2.53- kanBaira é3uaaiu. S

ra

2.58-wanvan

u Q._ "K E k’t

RHp

B B B _

1)

)
)

KackafiHuar kupuur B
a YMKHW TOMOHMAArd Kyd4.au
B HLL -
JH wgﬁazmqn mxal 7- éppramMuaa yauaHanu, / e
. Kyananuin Gy#uua kyualitupuul xo3shdg
j HUHEHTHHUHD
‘wyusannmura GOFAHKJMICH AHUKAAHAAM BA YHHHT rpauru il

U

K,= &M. = [(U,,,) Kypuaanu.

oy

" Am ﬂ:on Kyunaduiwu £, =250 B, katon Kapwuaura r,=2 kO
xmnﬂmu w yunanaun Uy =05 B 6yarausa, anonn loxaaurall
e NHUHr  Kyuaandw  Oyfiuna  gyuvafrupu i kosthuuuenTHHNNI
pysKa xwv.nE:h:qz r, duaan GOFAanHIIN OJWHHO, yHHUHT rpadmri
Kypuaaad, Yaualifad ONUHCA 5
BER D iuraw  Mabaymoraap 2.54- wapgsanra €uii-
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5 Kupuu kyunanuut Uy,
w U B3 U

KapuHaura ry=
WP TpaduruAa HOUHINKAWKHHHT Gopaurt aHu

naino Oyau ca6a6aapn TyMmyHTHPHAALH.
5. KyualTuprauHHHr 4acToTa

taiu Ba Kypuaanu. [enepaTopHuH
100 . . . 2000 T'u arpocuua ysrapTupuaaii. Kackamuuur K=

KyuJaHMIWKEK  yarapTupMacian ywaab Typuaa

ganu yauaunann. Temneparypa

=2 B Gyarania ocuuanorpad 3Ikpa-
JAPHUHT STPH UHBHKJADH unsn6 oaunann. Ka-

0 pa 10 kOm ra Kyfimaann, Huguw KydAann=
KJanapu Ba ynap-

Kup MUK,

xapakrepuctikacn U, =7 ([;) vu
r yactoracuuu 200 [ nau opa-
an. Yauawnad

i MabAaymoTaap 2.55-Kaisajira &3unau,
2.55-kannan

i 'n

Bl 4

9.88- pacmaaru cxema AHFHaLH.
GMAHHHE acoCuil mapaMerp/iapu:

tproa T — MIT — 14; Coi= C,—

Mrd; C, =50 mxd; r,=1 kOM; .,._hﬂ_._m kOM; 7y, = 10 kOm;

«Owm; r, = 8,2 kOMm.
Kyua@itupruunu manbara yaa
krop GuaaH SMHUTTEp OpacHaar

6, wupuHr Gommaa Ba OXWpuia
u (K — 9 nykranapu) ysrapmac
yarapranja Kyd4/aHuul pexiMus
CTAOWAMATH XaKuia XyJsoca UHKapHaalH.

AcGobiapuHBr  KypcaTuuiiapit Ba TPHOAHWHT TAPaMeTp/idpH
a wyuafitupuir Koa(hPuIHSHTAAPHTH: tok (K;) Kyunauuu ;E
BRAT QA.L 6yiinaa Xuco6,1a6, WYHHHTAEK, KHPHII KapLIHANTH
WiKAana ., Yadamaan Ba XucoG/aliiaH OJIMHTAH MabJyMmoT-
2.56- wansasra ésunanu. lOKopunara koa e nTAAp Ky Hn-

Hia Xucobaananm.

1, U,

K, =—2. K, ==

¢ ~..:__—_-- g m_.

U
xh“mﬂh.»ﬂa.. ﬂx___uuﬂﬁ_lo.
KHD

218

I,




2.56-mannan

MK KHp

MKA

Kp

ﬁ_n:__

MA
Ome

MA

10. Harpyaka gapmuanry :
- ry HHHI® HKKHTA KHAMAaTHAA KacKammm
AMNANTYNA XapakTepucTukach U, = f(E)) onwnanu Ba Kypuaaiu.

%imEhm: OJMHTAH Mabaymoraap 2. 57-wanpanra é3uaamu.

% 2. 57-wannai
[ Om fo= Om
E 1 )
v Kip Dumgg Uiy £y Leup Ly Uany;
mB MKA MA B mB MKA MA B

11. Kyuafirupruu napaMmerpiapuuuur GUTTa KHAMATHAA KACKAN-
HUHT KHPHII BA YMKHUI TOMOHJAapuiarw kyunanumsaap U pa U

KHp iy

JAPHAHT SrPH UM3HKAADH OCUMANOrpad 9KpaHHAal KYIUPHO HHKI-

.“E:r OcuuaniorpaMmanapia HOUM3HKAMKAADHHHT GOPAHTH AHUKAL-
ajlu.

IV. W 6y#inga xynoca Gepusann

} . Texmupunaérran KyuaiiHpruy KacKamJapHHUHT Ky9Aani |
6yfinua Ky4yadTHPHIIHHUHT cH(AaTH XaKuia.

2 .‘Oav::.m: OCLHJJIOrpaMMaaapaa HOMH3UKAUKAADHUHT GOPJI 1l
€k AYKaurunu GaxoJau,

3. DAeKTPOH Ba APUM YTKASTH4JAHM KY4alTHPru4JapHUHT aMmii-
Tyla XapakTepHCTHKANAPUHH TaKKocJ/all,
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¥3-yauun TexmupHu yuyH casojiap

1. Kyuaittupruunapunnr sasudacn Ba kaaccuipukauuscuun cysnab Gepnir.
2, AHOJ Harpyskaid Kyuaauuur Kyuai tHproiHHnET M TPHHLKNN Kannai?
vw AHON Harpyakaim kackan 6apua sneMEHTAApPMHHHI BasudacH HuManan ubo-
par
4, TekmupuaaTran cxemajiarn Jamnannir 6owkapysun T¥puaa manduii cun-
LI OXHIHIL TPHHIHOAHN Ba YHHHT BasupacHsi TyuyntHpu6 Gepuur.
o, Kyunawnn 6yiinua gyuafitupum kosp@HUHEHTHHHIT KHPHIL KYy4aaHHIINWCa
B HApY3Ka KapUMIHIHHHHT MHKAOPHTa GOFAHKIMIH Kalizaii?
G Slpus §TRASCHYAH TPHOLAATH KyHailTHpruYIapuuir acocHil cxemasapH Ba
FAApHHUC XYCYCHITITH KeaTHPHICHH,
7. YMyM smuTTEpaH cxema OFiinua wunafiauran KyuafiTHprHuAERHT  Huaan

K Ba cxema sJieMenTAapHHHHT BasutacH numanan nbopar?
8, Tok, Kyuhauuul Ba Kyssar OyAnua kyuafitnpuw kosdmuuenTaapn Kanaai
HKJanann?

9. CxeMaHWnr Kaficu saementiapn Temmeparypa Gyiimua crabuanamnm  Tamb-
Miinafign Ba yaapun tapaamra Kawnaii Tanabaap Kyiuaanan?
10, Kywaiitupinuaapaa HounsnKanKaapuunr naiino 6¥aui cabaGuapt.
I1, KyuaHTHpiHuaapaa KHpuul Ba YHKHILAATH KY'UJNaHHI BAa  TOKAAPHH Yauaimn
yuyn Kawpait acoobaapnan doiinasannaann?

¥ M

26- nabopaTtopus HUIA
V3rAPYBUYAH TOKHH TYFPHIALL 3AHXHPIAPU

_ I. Miunp OGaxcapHIngaH mMakKcanu

- 1. Cunycouna/ yarapysuaH TOKHH (kyunanuuuu) TYFpPHAALI CXe-
yasapu OWJBH TAHHIIKWII BA TYFPHJIANraH TOKHHHT (KyuaaHMIIHHHET)
puaTHHY AHUKAALIHH Y PraHiml.

2. Tyrpuaamw KOSQ(UUHEHTHHH SKCHEPHUMEHTAJ aHWKAAD, YyHH
Hasapuil xucobsap OMAaH COMMIITAPHIL

3. Tyrpuaanran KyuJanuul Ba TOKHHHT [MAKANAPHIH HHAYKTHB-
CupuM (QuALTPAAPH EPAAMHMIA AXWIKAAL NPUHIKTHHY YpPrasuil.

II. Mmira onn Ha3apuil TyluyHuanap

~ DuekTp 9HEPrHACHHUHT GHP KaHua HCTEHMOJAUHIADH (anexTp
IPAHCNOPTH, JEKTPOAM3, AJ0Ka annapatiapu, apToMarnka Ba TeJe-
exannia ac6o6aapu Ba 0.) y3rapmac TOK MaHOauAan HIIAadAuaIap
IMO Oy HCTEBMOJYHIAPHH YIrapMac TOKHUHT anoxuid MauGau (¥3-
[pMac TOK reHepaTopaapd Ba XUMHsBHi Maubazapd Ba 6.) Ouaan
TAbMHHAAIL XaMMma BakT XaM MYMKHH oysapepmaiu. %mﬂmvwm:mz
fOK MaHOaJapUHKNT KEHP TapKaJianjaurd, y3 nasbaruia yarapyBuan
YOKHH Yarapmac Tokka afinantHpuil Bazubacuin Kyinu. Byunnai ya-
PAPTUPHILIHKET MaBHOCH HCTEBMOJAYMra y3rapyBuaH TOK (Ky4JaHu)
ubapaan KenaérraH 3JEKTP 3apaasapHHuHr OMp TOMOH/AAMA Xapd-
aruiK rabMupgawaan wéopar. Wynnaid kuau6, GyHaad ysrapTuu-
JAPHUHT YHKHII TOMOHHrA Y/JAHTAH HCTEBMOJYHAAPAA TOK oup TO-
pHIa OKALW, Y3rapyBuaH TOKHM TYFpPHJAI Jeran HOM aHa LIyHAdH
MG uuKKaH., Y3rapyBdas TOKHM TYFpuJjaw yuyH Oup TOMOHJaMa
Kasui XxycycusTira sra GyJaran ac6o06napia, AbHU TYFpHJIArna-
apias  Qo#nanannaaan. TYFPHAATHUNADHHHT SJAEKTPOH/H, HOHJN.
\pUM YTIKASTHUAW Ba SAEKTPOMEXaHuKaiu TypJaapd Gop. Xo3supre
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2-90- pacm.
. n
8aMOH TEXHHKACHAA APHM YTKASCHUAH TYFPHAATHUNAD KEHr TapKas-
rau.

2.90- pacmaa Gup asaam VarapyBuan TOKHH APUM  YTKASCHUIN
TyFpunaruusap Epaamuna (B penTuanapaa) TYFPHJAWHHHT OMITA
apum Aaspan (2.90- pacm, @), HKKHTA APUM AABPAK TpaHchopmatop-
HUHT §pTa nykTacH Guaan (2.90-pacm, 6) Ba HuX0AT kynpuk (2.90-
pacm, 8) cxemasapu kypcaruwarad. Bapua cxemanapaa TOK BEHTrHJL
opkaau (akar Gup TOMONTA (cXeMaaapaa udniaam YHrra) yiuwu
MYMKHH, UYHKH SIDHM YTKA3THUHM TYFPH A¥HaanIIAa yaaradaa yHuur
yrum (Muxu) Kapuuaurn Oyaanu. Teckapn #yHaanmwina Tok yra og-
Maiiii, uyHKH r,= oo, Macaaau, 290-pacM, @ aarm 3aHKHp yuyiu
KyuJanull CHHyconiacuuuar Gurra naspu [ nasovwuna (2.8Y pacw,
2) HATpY3Ka KapuWJWrH r, Aa CHHYCOMAAHHHr MycOar apuM TyJu-
HUTa TEHr KYYJaHHUIHHHT nacaioBu Xocua Gyaanu. Bynmaru icyuaa-
HUIIHKHT ypraua Kuiivatu Uy, aua wy MmycGar spuM TYAHUHANT

l0o3acura TeHr, f'bHU

T2 ™ %
1.8 1 ¢ Tmtse
Uy =+ M udt ultq__ sin ofdt = H,b Uysinotd (0T) =
= 4y
= Un no?.._a_ﬂ.m_;__ﬂ~ Al = 0,45U.
uw.ﬂ (i} T =

Jlemak, cuHycouaan KyuJauuWRWUHT Ypraya @€xku Tyrpujauran
Q? KifimaTy, 1o3acy OMp HaBp HYMJArH MycOar sIpUM  TYJAKHHHHIT
iosacura tedr 6yaran abed TyFpu TyprTOypUaKHWHT Ganat/LiHrHI:
TEHT.

Burra sipuM RaBpad TYFpUJAArHuna TYFPUAAHTAH KyuJaauuuiduur
ypraua xuimatd, 3anxupra Oepuarad ysrapyBs4aH KyqJaaHu il Tabeup
3TYBYHM KufiMATWHHHT 45% HM TawKua 3taad, ¥ Xo/aua TYFpuaarui-
HUUT TYFpuaam koadpduuuents A = 0,45.
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HMixnra apum 1aspan TYFpuaaml CXemanapuaa sca, BeHTHJAiAp
Ba B, (2.90- pacm, 6) xamna B, — B, sa B, — B, (2.90- pacu, 8)
6arva-uapbatT HiWAa0, CHHYCOMAAHHUT HKKAAA SPHM  TYAKHHHHH
Ta dynaanwaa yruwunn (2.89- pacm, ¢) tansmunaaian. By xosana
yHAaHUIIHKUT YpTaya €xH TYFpPHAAHray KHidmaTu:

T2 =
Uy == (udt = 2LEY _o 90,

0

g

%::m_.:;::zq TYyFpHaam koaduunentn K, =0,9.
Bup dasasu yarapysuan TOKHM TYFpHAALl yuyH acocan KYnpHK
Ma (2.90- pacm, ) Kyananunannw. Macanan, paanonpuémuukaapaa
| Tesesu3opaapna ana wynaait cxemagad ofigananuaann,
Kyn dasann tyrpusaruunapaa TYEpuaanran KyuJsaHHmHHHT CH-
' OWpmynua Mykammana xucoGuauanu. Bysapuunr wumaa sur win
anrand yu cpasanu ysrapyBuaH TOKHM y3rapMmac Tokka aijaadru-
10 6epyBun yu pasaanm TyFpuaaruugsap xucobsanann. 2.91- pacwm,
Ba 0 na yu (asaaum TOKAApDHH OWUTTa B4 WKKHTA SIDUM  AABPJH
pusiail cxemanapu kypcardarad. by cxemanapaa, wmacaaan 2 91-
M, a naru samxupaa B\, B, Ba B, peatuanapuunr xap Gupw yu-
- Oup 7/3 naspaa 2.91-pacum, 6 naru 3amkupaa  sca BEHTHJ/IAP~
I’ Xap Oupu oaruaan 6up 7/6 paspaa wwaahauaap.
Arap yu (asaqu Outra Apum  aaspau  TYFpuaarnysuur (2.91-
» @) MLAGUIAHY KYpaLurad 6yacak, ynna BeHTHAL B, BaKT {, nau
aua, Bysenrunn £, naw f; raua sa, HuxonaT, B, BenTU.bL £, nan [+
Gyarau wdteppasnapaa uwsafian. I[llywaal guaub, xap Oup

TH/AMA CHHYCOHLANAPHHHT wf, = .MI Ba Em:hmlh (asanapu opacu-
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2.92- pacm

aaruy myc6ar TYJKUHHHHT OWp KMCMH TYFpH KeJanu (2.91- pacwm, )
y X0Jja TYFpHJ4uras KyuJaHHIIHHHI ypraua Kuimar
U 3Wn 3Y 20 _nom w? _muaﬂ 8V2-V3U _ 1,17U

e Tai&ﬂrﬂ_ -

il %/6

Ilemak, TYFpHAATHUHHHT TYFpUJALl KOIPPHIHEHTH K,=1,17. Ymy-
MUl Xou4a M — asann TYFPUIACHYHHHT ﬁm_.uzbm_: Koa(ppuunenTn

T
GiE i

mV?2 n - m
K, = = m_naﬂ1a\mﬂl.

Macanan, yu dasaan kynpuk cxemacn yuyn (2.91-pacm, 6 na m=
— 6) Tyrpuaam kosdipuunenty K;=1,35. Hasapuit xuxarpan m-—
= ga K,= 1,41 Gyau0, TYFPUIAHraH KYYJAHHII BAHMKHPHUHL Kil-
pHII TOMOHHAACH ysrapyBuan KyUJaHHLIHUHT aMNJAHTYAd KHAMATHIO
Tenraup. TYFpuAanran KyuJaanuil Srpd YU3HPHHHHT IMAKAWAAH  KY-
punaaukn (2.90- pacm, 2 Ba 0; 2.91-pacm, 6 Ba 2), TYFpUaarsuaap-
HUHE YUKHL TOMOHMAArH KyuJauuwJapuuur dakat fAyHaauum yoi-
rapmac Oyau0, MHKAOPH (AMIJAMTYA4CH) SKMXATAAH NYAbCAUHAIA-
uyBunaup, [lyascanuaun xamadTupud, TYFpHAaHral Ky'SaaHuin tai-
JHHUHP STPHJAMIHHH HJAOXKH 0OpHYA TYFPH UYWSHUKKA AKHHAAWTI DI
yuyH TekucaoBuu (puabTpaapian (2.92- pacm, a Ba 0) coinanani-
ALH,

II. Muun Oaxcapumn TapTHOH

1. Yu (asaau cumycounan Kywianuiuiauer 6apop (asacura 2,93
pacMunar 1 cxemachaarn GHTTA sIpUM AABPAH PEXKUMAA HULAARLHI A1
TYPpUAATHY yAanaau. YsrapyBuaH Ba Y3rapmac Ky4JaHuuil BOAbLI-
meTpaapu V, Ba V, Terumanya TYFPUAAPHYHHHP KHpHIIL Ba HHKHII
KHCManapura yJanain, DJEKTPOH OCUMANorpaduu 3JeKTp TapMoFiis
ra yaabd, YHUHT KHDPHILI KJAeMManapura TVFPHAarHUHHHT YHKHLL Kuc
manapu yaanand. Crennu maunGara yaal, yauauran U, Ba Uy xyn
AARUIIAAPHHHT KufiMaTaapu 2 — 58- kajsaara €3uaaan. OcCuHAAOr
pad) yHuHr sKpanura kyusasui srpu uusurn Uy (£) koinautanural
Aapaxana cosnavagu. drpu  uusnken wapdop xorosra Kyuupud
04n6, yHH XHCOGOTra KHPHTHIL Kepak.

2. Crenanu 3JekTp MauGanaan axpartud, TYFPHIAATHUHIHE HHKHII
KHCMACHTa TeKHCAOBYH (PUJALTPHIHT KHPHIN KHCMACH yaanadn PuanTps
HWHT YHKHIL KHCMAaapura BOJALIMETP Ba ocuuaiorpad yaasaiu,
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punsmp

A A

o

8 8
+ ﬁ_

2 [ TR e

At b
2.93- pacm

eHIEH TAPMOKKA y/araumad Cyur, U, Ba U, kyunauuiiapHu ya-
46, OJMHTAH MabJAyMOTAPHH 2.58- ansanra  E3unanu. Ocuun-
rpad sKkpauugari 3rpu YH3UKHH wapdod Koro3sra «yunpub OJIH-

ml
3. 1 Ba 2- nyHKTAAp HArpysKa peHMH ydyl Kaitrapuaanu. Har-

py3Ka KApLIHJAWTH Ty amnepMmerp OpKaJ/H yJanajaH.
) 9.68-sansan

Caat Mg pekHM Harpyska peucisH

puanTpCHa _ nasTp Giaan hiALTPOUS (puasTp Guan

u u Uy
alm“ U, U, xlm_.. U, U, =y

| T¥rpuaarit-
4 Be_.w THIN U, Uy Isﬁ# U, U,
i

B | B | | B | -8B

_< — ) _ _

4. 1, 2 sa 3-nynKTaapAa KypcaTuarad HuI/MapHi TYFpHJAArHYHHHT
._ax_u dasaan kynpux (1) cxemacn ydyH Xam Ga)xapHil KepaK.

15—6080 225




5. Crenann ManGanan axpatiG, OCUMAIOTPAGHUHT V3uHu Y uitp-
MacaaH YHHHT KHCMaJapuHH (QUABTPHUUT KJAeMMaJapuaan ysuaaiiu,
Yu hasaau Tok TYpT cumau Tapmorununr OABC gucmasapura i
Ghasaau TyFpuaaruHunr (2.93- pacm, Il cxemar GUP HOMJAK KAeMMma-
napu ynananu. BoawTverp V, vu yu ¢asasu tapMokHunr O — /
KHCMajapura, BoAbT™MeTp V, Hu Sca TYFpuaarmununr ,+“ pa ,—"
KJaemMmanapura yaaunaau. Boawtmerp V, ra napaasea kuanb ocuyi-
JOrpauHHT KuCManapn yaaHand. Credwauu manGara yaa6, Vauaunan
OJHHTaH MabJAyMOTAapHH 2.58- xkansanra €sunanan. Ocuuanorpadiin
co3na6 o/MHraH arpu uusukaap wadpod Korosra kyuupub oaunas,

6. PuabTpHu yaa6, 2- nyHKTAA afiTHATaN TaPTHOHK caKaaram xo.Ji-
Ad, 5- nyHKTAA KYPCATH/ATAH MINJAAP TAKPOPJAHAMLH.

7. Ocuuanorpadnu yuupmaciah, CTeHAHH ManbGamam axpariG
‘txema Gysunanu. Kynpuk cxemann ysu dasananm Tyrpusaruu yu (asa-
Jn Tapmoxuuur A, B, C gucmaapura 2.92- pacmuunr 1V cxemacuna
KypcaTuarangek yaauaju. TYFpuAardunuur .--* pa ,—* kaemma-
Japura OCUMJIIOrpa(HUHr KHPHIL KucMaaapw yJaanaau. CTeHanu man-
Gara ynab, yauamjan OAMHFAH MabAyMOTA8pHH  2.58- wanpaira
ésunaan. Ocumaiorpad SKpaHuna XOCHA SFATaH SrPH  Unamiaap
wapdod Korosra kyuupué oAHHHO, XHCOGOTra KHPHTHAALN.

8. Cxemara ¢mapTpin 2- nyukrna afituarad Ttapru6aa yaa6, 7-
NYHKTAA KYPCATHAraH MIIAAD TAKPOPJAAHaLH.

9. 7 Ba B-nynkTaapna KypcaTHAran MwAAp TYFPUAATHAHHIT HATr-
PysKa peXWMH YuyH TakpopJaHaldu.

10. TyFpuaaruununr caiT WAL BA HATPY3KA PEKUMAAPHAAH
OJMHraH MabJAyMoT/ap OYiiHua HAarpysKa KapLUIMJIMrH r, HH Ba Bell-
THAJApAdH OHPOHTACHHMHI WUKH KAPWHJMCH 7y, aHHKJ3HEAH.

Bynna
C.uc.l QE_

I e e e

»..—n b.a-—
11. Mw 6y#inua xyaoca Gepuaanu.
Va-yaunu tekumpum yuyn casoanap

1. Mu&uuﬁﬁ: TOKHH TYFpHAAUL MpoleccH HHMalan néopar?
2. Cunyconnan ¥arapysuan KyuJanuibunr ¥praua éxu TyrpRaanran guiiMaTy
nuMara Teur?

3 K§n dasaau tyrpnaa vuaapunur Oup tasarn TiFpHaarnysapuran adsasnmu
HAManan ubopar?

4. Texucaonun GpuanTPAAPHHHT BasH(pACH HUMalaH HGopat?

5. ¥arapmac toxknnnr manGan TAp3NLa YHHHI Maxcyc wMaubGanapnpan (snekrt-
POMAWHHANN, XHMHABHIL Ba 6.) ki Y3rapysuan TOKHW TYFpuaaG Gofimananmmnnir
Kaiich OMpH HKTHCOAMI MNXaTAaH MaBKYJ XHCOGAaHALH?

6, Tyepunanran Toknan xajich coxanapna doifinasanniann?

7. Yarapypuau Toxun TYFpHAAI yuyHn Kanpait ac6o6napnan goiinanannmain?

27- naGopatopHus MIIH
APUM YTKASIMYJIH ¥3TAPMAC KYYJAHHII CTABMAHSATOPIAPH
I. Huu Gamapuuigan MakKcan

SIpHM  YTKAasrHyaW  ¥srapMac KyUAaHHI CTaGHJIWSATOPJAAPHIUHT
HIlJalW NPUHLHINHE BAa XapakTePHCTHKAaJAapu GHJaH TaHWILHIL,
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2.94- pacm,

II. Wira oua Hasapuii TywyHdairap jors o ot

Bepuaran KyuJanHUIHAAT KHAMATHHIE zmaaﬁ_.mﬂwm%:w_.ﬂu.wxmpm_ﬁ
pyBuH (noctabuanosuu) Gaxiopaap TABCHP 2 e g
{ IIHUHE (6KH TOKHHHT) KniiMatuu amajid y A
. anuray KypHJaMma wyuaHuil (ékn TOK) CTAOHJ g
.__mm:ww__u%_ nm.w 94- pacm). Hocrabuanostn emz._.ogmvnm :ﬂ_.v;ﬁmz*w::;-
._”wmﬁac: Ba TOKHHMHT YSTapulld, IYHHHTAEK, Manoa y

H \ WM KNpanau, b
.:::mmﬁm._ﬂmm:E:: m_m: TOKHH CTAOHIJALHHHT napaMeTpuK Ba KON

cyanapy (hapK KHJAHHALH. o
nmnmm_ﬁ_,mﬂ.mﬂw:zunga:a._wmaovhmnpm craGuanam Mﬁﬂﬁﬂiuwﬂ:ﬂw_m:mhﬂ.
a4 saemMeHTHHHT (H. 3.) xmwmzams:nqzzm..__mw,”_oz e
Hounaukan saeMentiapia Kyunanuu Guian X OpIEAAT Do AES
Ul HounsHKauAnp. HouHsHKAH SJEMEHT S_uu:oa:m:xas bl sk
- tepmucTopaap, 6aperrepAaap, TPaH3uCcIopap,

. auk Ba Xokasoaapaan (oinanannnai. - MG A
e Q_.mm:h,_wmqomﬁm_ﬂ,ﬂxﬂmﬁm: yarapuiid yauaHanu
__:E__H aahnmww_w:wmﬁ.ﬂhmﬂ_.”w“um”ﬂ. POCT/IOBYH SJ/IEMEHTra Mmﬂmnmuawwmu
.._Mmﬁ_muﬂ_mhz. Bymna poCT/AOBYM INEMEHTHHID xmumﬁnnﬂﬁm:_ﬁ: M
‘TOPHUNT UMKHII TOMOHHAArH _Q__.amzsE:::ME_EE?F:E: usaE
MMKILOPLAH OFMIIHHH (yarapuiunu) KOMNEHc

2 Y : manapu
b m..ﬂmmwwﬁﬂmqavamu Typ/u aBTOMATHK B3 oxﬂﬂwm%%.“_.ﬂ_m MMMHW __Smow_ .
KypH/AManapHHHHT SJEKTP maHbau qmﬁw:hm:w R i
Aap, xuco6aall  MalluHaNapHHHAT, [IyHHHT K,

o
+ s

2.95- pacm,
“25
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GOlKa PaAHO3NeKTPOH ANNAPATA4PHHHET SJeKTp MAHOAH Tap3uLa
HLLIATHII 1K,

2.95-pacmna napamelpuk crabuanrpornunr (I1C) HPHHILUIIH A
cXemacu kypcatuaian Gyiaud, yHna HOUMBHKAN 3J€MEHT (H. 9.) Tap-
3Hlla KpeMHHHAH CcTabuanTporsan oilasanunirad.

Crabuau3atop KeTMa-ker yJanran 6anjacr Kapuuiank rg, Kpew-
HHian crabuantpon KC 81 ywra napaasen yaanraw warpyaka r,
nau nbopar. Byunait napamerpuk crabuiau3arop, xap xauna#h Ho-
CTaGH/IOBYH (haKTOP/AAP TALCHP STraHaa, afHuKca, KHPHII TOMOHLA-
rH Kyurasnw U, y3raprasia Xam sarpyskanard ysrapmac Kyu.a-
HAUTHHHT CTAOMJIAMIHHKY TABMUHAAHAH,

CxeMaHMHTr HIIAALL NPHHITHOKA
Cxemanarn Tok Ba Kyunauwuwaap Kupxrod xomysnapura Guuoan

dHWKJaHagH:
.«_..___u = Iy Q.;S" Uer = .«z:v * Fg-

Crabuau3aTOPHHHT KHPHIL TOMOHWAATH KYYlaHul U.,, opTranaa,
YHHHT UHKHIL TOMOHMAArH Kyusatmw (/- XaM OPTHIIrA HHTHAALN.
CrabuauTponaa KyuJauHWHWAT O3PHHA OPTHLIH, YHUHT BO/IbT-aMiep
Xapaktepucrukacura 6unoan (2.96- pacm) TOKHMHT KecKnH OpPTHIUHTA
ca6ab Gynaau. Crabuantpounan yTa@€rran /., TOKHUHI OPTHIIH G-
JaH 6anaacT KapuIHKASTH Ky4JaHUWHHAG TYWYBH Xam OpTaiw,
UYHKH /o TOKH [y, TOKHHUHE TaUIKHI STYBUHCHAUP. Cra6uansatop -
HHHP HArpysKkacu ry Aaru Kyuaauuw wynsafi AV kuiimarara yara-
PALANKH, CTAGHAMTPOHHHHT KAPIIMJAMLH KaHYa/AMK KHYMK Ofaca, Oy
KHAMAT XaMm IDYHYaJuK KWuuK GyJazu.

IWynaait guaud, CTAGHANTPOHHHHI KHPHIN TOMOHWIATH (Usup)
KYUJaHHIIHHHT OPTHIIH GaJNacT KapluanK Guaan cTabuauTpounary
AUs Ba AU, KyuJanWWAapHUHT Y3rapuiujiapd opacujia TakCHmad-
HAIH, ABHU:

KOMNEeHcaunon Kyuaauuill CTabu/n3aropuHHHr CXemacH
- pacMad KypcaTuirat.

Cxemagary Tpausnucrop — 7 pOCT/IOBUM  9JEMEHT  XHCODJIAHAIH.
jir G6azacura kydsaasum, crabuaurpon Cr Ba pesucrop r epla- m
Gepuaann. r, HAPPY3Kanaru Kyuanuur CTaGWIMTPOHra cepui-
yAanuuIAan Tpauanetop 71 HHHL 3MurTep — 6asa  yruuaard
HHIIHMIE nacaloBu Mukiopuua (taxmunan 0,5 B) kuumk 6y~
Gasacuiary TOK 3ca

..«o“.‘__. Qw+ :-

gpaa: B — Tpanauctopuunr kydafitupuu Kosdhuunenti; /, — nar= .
{0 TOKH. 2 _
a3Kyp CTaGMAM3aTOPAA KHPHII Ky4JaHHLIH Ulyp Huur yarapu-
PDAH3UCTOPHUHT ,KOJJIEKTOP — IMUTTEP" YTHIIMAArH KydAaHRil-

- yarapuiun (/. Ouaan KOMNEHCAUMAJIaHANN. _
GHAN3ATOPHUHI KUPHII TOMOHMIAArH KyHJauuil oprramnia pe- i
r Aary KyuJaHuur Xam opruG, Tpanaucrop GasaCHHUHT [10- { 8
lanu sca KoajexkTopra nuc6araH kamasiM, Byuwuur wartuxacuia i

A Q_z__._ =A Q__.n + AU,

Kpemuuit crabuanipsnin napametpui cTabuausaropaapna Ga-
JACT KAPIHJANIK CTaGHJAHTPOH XdPaKTePUCTHKAHHHT JIMHAMHK Kap-
WHJAMTHIAH KYn Mapra karra (rg > r,) 6yJaraupa craGua (Gapkanpop)

/ yarapMac KyUJaHUWHH TabMiii-

Yy mm_wh:,\zwzxmm.anio A8 AUy = JiCTOp 6Ga3acCHHUHT TOKM KamafuG, YHWHT ,KOJNEKTOP — IMHT- ,J
44, s fTHwHAATH VarapMac Tok Oyfuua Kapwuaurd optu0, crabu-
| i ?w epaa r,= AVer v OPHHMHT UHKHUI TOMOHMAArH KYUNaHUUIHHHE OPTHIIHHH KOMIEH=
/4 U Ay ,#.PE.
Teey. AL gz CTaGUAN3aTOPHIHT  KHpHII 10 4OUAN3aTOPHUAD HIJam cudaTh yHuur craGu/naw ko3huiu-
MOHWAArH Kyd9Januil xamMairania QR anuKaHanu:
YHUHP HIOA3IIH 10KOPHAATHTa Tec- K. — AUk "@H. _
a, kapu Oyaaaun. Lyunaii xuanb, cra- 5 Uap ~ Uer )
Onanawm npoueccu crabuAH3aTo - _
- A a3 OMOHHAATH
- 7 HHUHT  KHPHLL TOMOHHAATH Kyyai- na: Uy, Ba AU, nam@::h:wm...ov.z___%_. M_ﬁ%uﬂﬁ 3 sy
ey HHITHUNT aHuaruna -+ AU, Muk- @1 Ky4/JaHHIIY BA YHHHT y3rapHuIH; o el A ya-
Mwm. pacu. JOpHra w_m—;mﬂ_‘m_._h.m_. u__._._m_—.:.. YHKHIL DHHHE YHKHIL TOMOHWHAArH HOMHHAJ Kyu/Jann Y
.
228

229




_____r

Kyunanuw crabuausatopuuunr cudarn 4HKHIL TOMOHZATH  Kyi(s
NAHHIIHHHT HHCOMH HOCTAGHAAMIH — & MHKAOPH OuAaH XaMm aHuK/le
HHIUH MYMKHH: /

.: quEa:__z 2.61 Ba 2.62- xansaanapra €3u6, yaap GyAunua
KajicH CcraGuJH3aTOPHHHI HATPY3Ka XapaKTepHCTHKanapH Kypu-

f

e |
/

2.6l-manpan (napaMeTpHK)

Cra6uanam xodpdunuentn K. xanuanug karra 6yau6, uucOill _ Usnp = J
HOCTAGUANHMK — 8% KaHua KH4YUK GyJaca, 5::&::E CTabUAH3aTO DI \ _
HHHI CH(ATH WYHYAJIHK 10KOpH GyaaiH. | _ Uer \ ~
Crabuan3aTopHHHT YHKHI TOMOHHAATH KYMJAAHHWHHAT HOMHIAA ! ﬂ
KHAMATHIAH Y3rapuiuura acocuit cabad, YHHHT KHPHLII TOMOHM AN _...= \ _
KY4/JaHHLIIHUHE €KM Harpy3ka TOKH MHKZOPHHHHT Y3rapHiid XHCOOs
aauanu. Ly Tydaftau Kyusasuim craGuaH3aTOpH yuyH GOFAaiill 2,62-waxpa s (KONHERTanion)
Uee = [ (Ugyys 1) acocuit xuco6aananu. U B
Knp =
I, Murup GaxapHw TapTHOM U _ |
1. 2,95- pacmaaru napaMeTpHK CTaGHAH3ATOPHHUHT JMEKTP CXEMils z _
CH AuFnaanH. [TOTeHIHOMETPHHHT ry, KAPIUWJHCHHH Y3rapTHPHO, CTas In |
GHIH3ATOPHHUHAT ,KHUPHIN-YHKHI" cTaTukaMuil xapaktepucTukac U, «

= f (Uyyp) HE OAHHANH. Vavamnan onuiran mabaymoTaapanm  2.50«
Haasaara €3u6, ysaap Oyiidya CTAOMIH3ATOPHHHT CTATHK XapaKies
PHCTHKACHHH KYPHJAALH.

Ouaunran xapakTepucTHKasapaal cTaGuAH3aTOPJAPHHHT CTATHK
averpaapunu (K, ©9%) anugaab, ynapHu TaKKoC/aaHanu.
5. Texunpuaaérran CTaGUANTPORJIAPHUHT KYUuAaHHUIHH CTaGuA-

2.59-wanpan cHpaTH Xakuaa xyJaoca Gepuaant.

U, _ -V3HHH TeKWHPHII YYYH casoanap
i . Crabuansaropaapuunr sasudack pa Kyaraniur coxanap Kannai?
U, [Mapamerpux ctaGuausatop neb numara aiiThaann?
= . Komnencamuon craGuansatop Aeb6 wumara aiitnaann?
_ /, _ . Cratik pexuMaa cTaGHAM3aTOPAAPHIHT CH(pATH HuMA Gunan xapaktepna-
H

. Mapamerpuk cradnaniaroprapna 6aanacT KapuiHinrHHHAD saanacH HuMa=
‘nbopar?

. Kowmnelncaiuon crabiinsatopiapia poctaoBul SAEMEHTHHNI Basnacy HH-
H Hoopar? i

2, 2.96- pacMaary KOMNEHCALHOH CTAOHJH3ATOPHUHT 3JIEKTP CXe+
Macu fiurunann. [ToTeHUHOMETPHHHT 7y KapPIWAHTHHH Y3raprupif,
CTa6HIK3aTOPHUHT ,KHPHII-UHKHIL® CTATHK XapakTepHcTuKacu U/, -
= f(Uyyp) un ONuHaLH. Yauawnan onunran Mawbaymoraapuu 2. 60
¥anpaira €3u6, yaap Oyifinua cTaGuau3aTOPHHHT CTATHKA XapakTes
PHCTHKACHHH KYPHHT.

260-wanvan

Uy up
Uer

Iy

3. Uyyp KHPHII KyuJAaHHILHWHT Y3rapmac KuiMatuga (YKHTysull
TOMOHHAAH Oepu/ianu) r, HArpysKa KapLIHAUCHHH YSrapTupu6, napis
METPHK Ba KOMIEHCAUHOH CTAOWIH3ATOPAADHHHT HATPY3Ka XapaiTes
pucrukacu g = f(/,) W oaunagm, Y auawnau oaunras MabJyMOT

230 281




£e?

JNEKTPOTEXHHKA Ba INEKTPOHHKA acocnaph GViAnya paGopaTopHs WmmapHra oun anaduéraap

263-xansaxn

JlaGopa-
TOpHR
HIUH
HoMepH

[lox pegagunm
B. C. Ma#Towina

«O0mas sexrpoTexHuKa®
M., .B. [.* 1976

«JIEKTPOTEXHHKE®,

A. C, Kacatewn, M. B. Hesuonll(). M. Bopueos,

«» JHEPrOBTOMBIAT®, 1983

M., (B, LL* 1974

A, H. Jhma-]A. C. Kapumos, M. M.
Top ,00man 3AeKTPOTeXHHEa®,

Mupxaitanpos ,Hasspuf
saekTporexunia*, T.,

TEHTYRIH®, 1979

B, I. Mepacusos u ap,
LOCHOBEL NPOMBIILAEH-
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HIIOBAJIAP

I-ua000

Babau (PHIHK-TEXHHK KaTTAlWKIAPHHHT XanKapo GHPIHKAAD CHCTEMAcH

(CH) naru ymymufl y14908 GHPJIHKIaPHHHHI WKAaXBaIH

Kazraaneaapunnr

Karraang-
LTI

Xaagapo (CH) $auon Gupangnapn cucres
Macina acocih Gearyasp

HoMu W :
HUMH Oearuaanninm
Yaynaug ! MeTp M
103 S KB. METP M¥
Xacm v Kky6. merp M
Macea m KH A0 PAMM Kr
Bagr t CEKYHIH c
Teannk v CeRYHIANra MeTp Mfc
Teanannm a CeKVHLA, CeKyHAMra
METp KBaJpaT m#/c
Kyu F Huworon H
M W Hoyan (BaTT cexymius
Ka) H
Mcenigamie Mingaopn 0 HKoyan K
Temneparypa ] Keansun K
Bypuax tesanrn, Gypuax W CeKyHIHIA pannan panfc
uacToTach
Sleen Gypuak a=wf painan 4L
Kyu momentn M Huioron mertp 1-m
AKTHR KyBBAaT P BaTT Hr
Peaxtns gyBBar Q BOALT-AMIED BAp
peaKTHB
Tyna gyssar S BOALT-aMIEp BA
Kyunanuur, snextp U.E BOJALT B
IOPHTYBUH KyT
Tox wyun 1 amnep A
Tok KyUHHMHT 3HMIHTH 3 amnep TaKCcHM KBaupar
3apanunur sjaexTp MHK- Merp
JopH Q KYJI0H
JnekTp Mailaon Kysu-~
NauragaAnTH e METPIr BO 1T
CHFim (¥ (papana
AGconoT ANBACKTPHK lapaia 1aKcHM
CHHIAHPY BUAHIHK £y METP
DaexTp Kapuining r Ow

ConmmTupMa 3aekTp
Kd pUIHIHK

OM TAKEHM MeTp

I-uaosanutez dasomMu

1 2 3 4
__ E .
Buextp §Tka3YBUAHINK e Cunenc "on
Coamutipma 3J1eKTp Cumenc TaKcHM MeTp Cym u
~ ¥TKAsyBUAHINK v -
[ arHNT OKHMH M Wmmnobnmw?mm.uvm._. e o5
! SICH
ATHUT HEAYRLH ol 7
Maruur waitnon Ky4- amnep TAKCHM METD Alm
g 245 ANAHIA H . -
HIYKTHUANK L renpu
Peaktp (MHAYKTHS,
CHFHM) KapWHIHKIAPH s W: Mn
Tyaa wapuniang Z M o
Dextp TOKNIANT 7 Cepit
- HALTOTACH |
DT TOKHHHHT AABPH Tz ceikynia
Hydir Kyr6aap colH P mc:_m:q___m
Hynpam ypasaapi ConH w Fauamcna
| 2. unosa

Baban H30JASHOH MaTepHaliapHHHP acocHil JNexTp
XapaKTepHCTHKANIApH

JaekTp MYCTAXKAMAUCH
Bakyysra wicbatan
Marepianimr HOMH E_w.ﬁ.mw_ﬂ_..__w_“m .”,”.___ngz; __._auw_i zzlﬁﬁ.ﬂﬂiﬁ
e ol B 1,0 3,0 —
THANANT8H CYB
e opmatop moiln 2,2 8,0—16,0 2,5
i 3,4—3,6 90,0—30,0 0,15—0,2
g 5 53 10,0—15,0 1,0 = 150
Y 5,5—9,0 10,0—40,0 -
. - 5,0—7,6 80200 0,05
5 52 15,0—20,0 3,0
: 9,7 16,0—25,0 1,0—2,5
. 2,3—2,75 100—110 —
5 4,5 8,0—12,0 10,0
sl b 4,0—-6,0 9,0—14,0 1,0




_ 3- naoun 4- unrosa
Vikasrnanapuuur acocHil XapakTepHclHKanapHu Yu dasaiiy 3aHKHPHHHT AKTHB KapuHauxaapk (Om)
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§aar cum 7900 | 0,13 7.6 0,46 0,00625 1400 45 | 10 60 |30 [ 10 [10 |40 |20
K anaii 7300 | 0,143 7 0,234 0,0044 939 2 20 |20 |45 |10 |20 | | |36 |50 |30
Ky prownn 11400 0221 4,52 0,129 0,0041 397 = : ==—
Huxpon ¥200 | 098 1,02 N 0.00015 30 |20 |30 [40 |30 [20 |25 20
”_mwﬂnuqh__h_”_.m: w”””“ :_rﬂlac.m_ w.mol.w.mm — 0.000005 M@l F 40 |15 |85 |55 |45 | 556 |25 “ml
Manraunn 8100 s...E m..m¢ H M_.M%%NMG 8 |H 40 125 120 40
35 [20 |15 |30 40 |10 |30 |50 |40
65 |10 |35 |45 |15 |20 [50 [35 [15 |45
4 30 |20 |10 40 20 30
15 10 |20 |40 [10 |20 |50 |30
30 |55 (25 |15 |50 [40 |10 |40 | GO !
5 |20 40 10 15 |30 |10 |25 .__
45 |18 | 15 [10 |25 |30 20 |25 .q
10 |15 10 |40 |25 |20 [40 |60 |50 ¥
6 20 [ 30 |40 [10 [40 |35 20 | 30
30 |35 |50 |25 |80 |30 |20 [30 |35 _h
50 |35 |40 |45 |50 |15 |10 |55 |45 |50 . _1
7 | GO | 40 20 |25 |30 |20 [ u_
10 |20 |80 |25 |10 15 |10 (25 |20 4
30 |55 |15 |45 [25 |35 |45 |40 | 10 115 "
8 |40 | 25 |20 (40 |50 |20 [20 |40 |30
20 |15 |50 | 10 15 | 30 20 :
35 140 |20 {15 |30 |50 |15 |45 40 |
9 10 {40 |40 |20 35 |30 |10
10 | 20 95 | 10 30 | 30




Yu ¢asann 3aHKHPHHHI HHAYKTHBAHKAApH (MIH)

F-ua0m

- waosatunz dasou

ol i 2 2 3 4 5 6 7 8 9

A a2 | 48 64 | 159 | 143 80 | %
B | o |15 956 | 127 | 16 80 | 384 | 127 |610
C 76,4 | 864 | 115 144 | 955 | 106 48 | onh
A 80 | 6t 175 | 32 | 6 127 | 175
B | 1 80 | 64 | 115 51 | 64 | 764 b
¢ 955 | 48 80 | 38 | 163 48 | 64 |1
A 96 175 | 143 | 32 80 |12 |10 |
"B | o |764 140 76,4 | 127 256 | 80 | 64 |
FE 57,3 | 107 | 86,4 | 163 | 57,3 115 | 106 | 28,7 | 106 | |
A 150 | 191 64 9 | 64 80 | 127 _____
B | 3 | s [102 | 140 |3m4 102 | 89 |384 | 764 |
o 127 | 66,9 86,4 | 28.7 106,5 | 115 j

A 197 |12 | a8 |19 |27 n2 | 9
B | 4 |384] 89 15 | 127 | 384 | 51 95,6
N 57 | 76,4 382 | 57 | 764 64

A 9 | 32 | 175 as | 64 | 80 | 61 | 112

B | 5 |127 | 76.4 89 | 102 61 | 163 | 127
Ko 144 6,4 | 127 96 | 38 | 80 | 609

A 112 a8 |48 |127 127 | 143 | n2

"B | & |382 153 | 51 80 | 76,4 102

C 76,4 | 48 66, 38,2 | 76,4 | 86,4

A 143 | 150 | 80 | a8 |91 | 48 9% | 64
B | 7 | 80 764|636 | 127 | 2 | 140 51 | 115

C (6,9 28,7 | 86,4 9% | 66,9 | 63,6

A | 127 636 | 63,6 | 143 127

B |8 |[636 140 102 | 115 | 153 127

C 76,4 | 57,3 | 64 | 80 48 | 995 89

238

wnwuw 1 2 3 4 5 6 7 8 9 10
64 | 159 48 64 80 1z | 127
9 127 38,4 | 127 | 153 64 80 | 106 | 127
48 | 86,4 96 80 | 127 112 | 57,3 | 48
Gernoea
Yu dazanu 3aHMHPHHHT CHYUMJAPH (MKD)
el I 2 3 . 5 6 7 8 9 | 10
106 127 | 212 64 | 106 157 91 |71
0 199 114 66,4 | 114 80 | 724 159
133 76 | 96,5 177 | 96,5 | 88,5 106
64 9l 58 159 127 | 159 | 127 | 80
1 |[159 | 133 133 | 72,4 | 88,5 80 159
82 71 106 133 64 | 212 | 965 | 88,5
71 159 91 106 | 127 | 318 212 | 318 | 106
2 80 199 | 66,4 | 99,6 | 133 100 | 133
177 | 84,5 | 152 82 | 88,5 | 118 82
318 64 127 | 318 64 159 80 71 159
3 159 | 88,5 | 88,5 66,4 | 88,6 | 159 133
118 | 106 82 | 106 | 133 106 | 118
127 80 | 318 80 | 127 | 106 4 80
4 159 | 114 80 133 64 | 114 | 199 | 99,5
152 318 | 133 | 127 80 106
159 127 106 | 159 | 318 91 91
5 72,4 [ 133 [99,5 | 199 133 | 114
133 118 212 | 152 | 96,5 | 133 71
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G~ ua0sarunz dadosi

Bapu-
anraap

JCABOEJIAP

1-606.
..—- ,—"U A cunlwm m" Qunmc w. ..L_.._Hﬂ..w—_w m. ,_l!w. N&uh__-ﬂw ﬁﬂ huuhul

5 A: L=£64=12 A 1—38. i=10.0 A. U=200B. 1 —4. (=10 A;
= 16,5 Ker-coar. | —5. 0;=224,4 B, 1—6. re=20 OM 1—7. 1, =35A,
IA: [,=2,5 A; P=390 Br. 1 -8 /,=45 A; [,=3A; i=1,54, P=0630 Br. 1-9. 1.
— 30 B; 2. Uy =10 B; 3. r = 150 Os. 1—10. U;=80 B; U,=20 B.

1. ry=40 Om. 1—12. 100 B; 40 B: 60 B; 200 B; 1—13. ;=70 B: r;=30 Ow;
. 990 Br. 1 —14. U = 55 By I=11 A; ,=L=55 A, 1—I15. 8, 18; 34 0,18 A;
A 0,26 A, 1 — 18, 284 M. 1—19. (518 a; 0,76 A. 1 —20. 4 A; 2 A; 30 Om;
Ont; 1 — 21, Jy =1y =10 As o=ty = ly=1y=25 A} U= 100 B; P=1000 Br.
92, =120 B; E=124 B; P—9000 Br, | —27. fy=I,—1 A; ,=T;=2A;
=3 A; =1 A. 1-28. /,=1,7 A, 1-29, Lh=1A; ly=d At I, =5 A [, =2 A;
10 A; 15=3 A. 1 —30 75 KaprHAHKAN uroxo6uanyl cynnnii axparrannMuiia
hy=Ug,—50 B 0yau0, ry nuur xap kannaii kufimatnpa Uy = 0 0¥aaan, 1-31,
=35 Ay [,=9 A ;=15 A; liy=06A; Iyp=15 A; P=1620 Br. 1 —32.
.”M-M >u NuHQ_-G >" &m." -m >-

2-600

—44,3 nd; E=05 rBjem. 2.2, E=066,6 xB/cM. uynkn, Xano Opamrn yuyH
39 kBlem. 2,3 U =725 «B. 24. 4,5 10~ w. 255, 600 B; 500 B. 2.6. U=
Uy =100 B, Uy = 50 B; Caxp=20 mx®, w,=09 W, 27. Cakp = 1 muP

8 Coxn = 3,43 nd; U =55 B; Uy =165 B. 2.9. 0; =2 10—8 MK, 0y = 4,67 1078
wy — 6,6710~% IK.E,=13,75 Blem; E,=41,25 Bjem. 2.10. C=382 mxd, 2.l.
| B; 150 B; 100 B.
3-606.

f— 10" Ay B=125610"% T, ®=35210"" B6, 3.2. H=0,159 AluM;
__2_,:, w@_q A/M. 3.6, F=61,3 H. 3.7. /. w=1300 A.8.10. F;=0,2 10~% H;
=02 H.

SR

4-600.
T — 0,0025 cex; o= 25121[cek 4.2, p=24; 1 = 0,02 cek. 43 [=2,73 A;
—80,6 Om; w=1,8 kBr. coat. 4.6, L—140 I C=723 mkd. 4.7. r=154 Om;
=154 OM; Z=22 On; P= 1540 Br; Q= 1540 BAp. 4.8. C= 207 mkd, 49, r=
Il On; X, =10 Oy P—1.1 kBr; Q=184 kBAp; S=2.2 kBa, 4.10. 1 =23 A;
b — 45 B; U,= 120B; P =135 Br; Q = 3 0 BAp: S=3r1 BA. 4.1l r= 80 Om:
. G0 O Z = 100 Ow; L = 191 Ml P = 1855 Br. 412. u =250 sin(wf + 90°);
1410 sinwt coswt; U= 177 B; 1 =4 4A; Q= 709 BAp; o, = 224 N 413,
—0,6; =375 Br Q=500 BAp; §=0625 BA. 414, Axrns—uiayk s X, =21 0w
30 Ow. 2=136,7 On. 415, r=40 Owm; L =58 Ml Q = 457,56 BAp. & = 1100 BA
'— 001, 416, S = 15 kBA; ¢ =9 kBAP; =396 A, 420, | =034 A Wu=
o4 M. 421, r=25 Om. C=8T7) mxd; Q= 784 BAC; S = 800 BA; cosg=0,45.
r— 29 Owm; Pp=20,3 Br. 421 /=5 A. 425. [=14,1 A; U, =310 B;
141 B, P=1983% Br; Q= 2357 BAp; S =3102 BA, 496, U=220 B, Uy=0.
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427 C =637 md. 430 f=U; [ =0; f=380 Tu; I=0353 A; f= 1000 'y
I=9 A. 431 1, =91 A; Jo='22 A;1=142 A; cospp—0,414; cospg = 0 20
AMandnii). 4.32. /=50 A: cosp = 0.8; P=8 kBr; Q =6 kBAp; S =10 kBA, 4,43,
h=b=15hL=11 A; I=11 A; cosp=1. 434, =00 A; [,=20 A; /=80 A}
P= 144 kBr; Q =192 KBAp: S5 =24 gBA, 4.37. ncuﬂ.h.c_.w

5-606.

B.1. r=1845 Om; X, =13,85 Om; 2=23,1 Ow. 5.2. Hopman nusaransa Iy =114
Iy=06 A; Io=4 A; [=55 A. C dazacu yaunrauna Iy=11 A} Ig=06 A; 1, =
=935 A. B sa C dazanapn yaun auna Ipa=1g=1l A. 54, fy=10 A; ly =15 A}
le=20 A; 1;=95 A, ra=132 Owm; r; =88 Ow; re=06,60m X ,=17,6 O
Xig=1L7 Om; X =143 Om. Z,=22 Oum: Zy=146 Om; Zpo=11 Ou
P =594 kBr; Q=792 kBAp; $=9,9 kBA. 5.5, La=1T A; [y=19 A [,=200 A,
P=11 kBr; Q =6,43 kBAp; S = 12,75 kBA. 5.6. Ip=T735 A} 15=89 A; I«
=6,67 A; P=2,75 xBr; Q=4,17 kBAp; S=5,0 KBA. 5.7. [, =433 A; /[, =52 A,
Te=21,65 A. 5.8, (y=I3=115 A; Uy=253 B; Up=127 B; 59. Uj—=19 Iy,
Ugy=30B. 5.10. ; =10 A.5.11. 1. 1, =1, =lo=1ly =31 A; 2. [ 41, =31A; 3. | =
=1, =54A. 5.12. L Ip=13 A; P, =3387 BiNQ,= 3387 BAp; S, —
BA. lgy =22 A} Py = 10164 Br. Q, = 10164 BAp; Sp=14520 BA. 5.1,
ly=5 Ai 1,=865 Air,=24 Om; X,=72 Om Z,=T5 Oum; C, -
= 44,2 uxb, 5.14, Ia=lge=T.8 A; loa=1l At 1, =20 A; lg =5 A £ =185 A}
=482 5Br, Q=0; $=585 kBA. 5,15, yauanmra xanap. Iap="5 Ai Igo=8 A
la=12 A} Ih= _“.m..m Al lp=12 A} I, =175 “>. yanaranfan kefiny, [, =5 a_.
Tee =8 Al =12 A1, =155 A; [y =0; /o =12 A.5.16, 1. =1 =11A; 1. =0,
.\_rmhn.wm aﬂn an..“lun.ﬁ.#" 19 >" \tﬂ-»«u" 57 A. 5.17. ﬁ.___.?_w = QWO = 110 B Qﬂ}
=220 B Iy=lop =455 A;ly = ljo =455 A; Io=38 A; 5.18. [,
=758 A; lys =131 A; Py =15 kBr. 5.19. O._ = 45,24 kBAp, S, = 8,75 yBA;
Ly =21 ¥Br; O, =15,7 kBAp; S, =262 kBA. 520, § =25 «BA; cosy = 0,88,

6-606.
Bl C=1; 0,75, 03 0,2, 0,1 A 6y1. 6.2, U, =230 B; Us=150 B; 6.3. / A
=708 A [y =944 A, 64. + 1,25 B; £2b B; +375 B; +5B; 4625 1y,
65. ry="75-10"° Om 66. r, . = 11579 Ou, 6.7. rix=367 Om xontaw; r, -

=1600 Ow; r,=18000 OM; ry = 20000 Om. 68. P = 1000 Br. 69, AA -0,
=244 % we=2%. 6.10, 2,5, 6.11. 0,77%; —2,3%. 6.12, 295%; 1,7%, 6.14
Uy=33250 B, 6.14. C=3 A[6yx. 615 P=30 kBr. 6.16, /; = 988 A (/;=2700
P =T7776 kBr. 6.17. /=480 A 6.18. Cy = 28125 Br. cekfaiin. 6.19. C, w

= 14286 —= ¢ = 0,084, 6.20. P = 600 Br. 621, w = 1440 «Br coar,

7- 606.

7L By <2664 By = 25,4 By k=10, 7.2 /iy =25 A ly = 20 A; w, = 1600,
wy=200, 2,=320 OM z,=5 Owm. 7.3. wy=30; wy=120, wy=600. 7.4. P,=10 ki,
7.6. bBapua xowmapua 380/220 B 6yaan. 7.7. AUN=2985 B AU = 19 Iy
AU = 143 B; AU =95 B; AUY =48 B. Mg =0963; m o= 0968; 7, =
=007 5 = 0,975 1 pe = 0,07, 7.8. 1. wy = 360; 2. Uy = 100 B; 3. w0} = 120;
w’ =510, U,=180 B Uiy=40 B, 7.9. wy = 440, 220, 144 pa 48, 7.10. wy = (00,
TAL Ay =15 AL T12 1 = 120 MA; £y = 300 MA; 45 = 180 MA.,

242

8- 606,
; 8.3.
= 8.2. 0; 1000 aitn/mun; 1500 aita/mun; 2000 mf?m:.r ;
."Mw»m"mmwomﬂnwﬁﬁw. mw.u.o.wm*" 219%; 15,5%. B8.8. 55 kBr. wwm. p=3; my=
000 aiin/sui. s, = 2,5%; =2,5 [, 8.10. wy =308 pan/cer; w, =295 Ewﬁw..
. 2 mapra kamasan. 8.2, Py, = 41,1 kB Z?E Mm_»_mw._ I.,w“_"_o ﬁ..mwwu,..,w L =_
-75,: = falman; sy=1.33%; Mu= M. = 697, M,
b um.__;m.w_.u;..a_mwmwm.m_‘ A To=1184 A 8.14, My = 144 Hoi; My =
58,4 :.r. M,, =317 Ho; My, =163 Hmy; My =129 Hom. 8.15. P = p..q;.zWH.
cym 90 tuiinn 8,16, Py = 144,3 xBr; cos ¢ = 0,880, m.—w. 5y=3825 A; Iy; =
05 A; Q, = Q=05 kBAp; S; = 0,7 kBA; §;=1,1 kBA.
9- 606.
n=200 aita/mun. 9.2, 33. 27. 18. 15. 9.3. 240 mapra. 9.4. P =48 kBr.
. P =50 KBr.
10- Go6.
) 5 ; 400 B; 10.6. [,=223 A; [y =
L C. =2 10,2, E=75B. 10,3, 200 B, 300 B; 4 x ez
06 w. 10.7. I,=11 A; lg=261 A, 10.8. Up =220 B. 10.10. [, =55 A; r =

07 Owm: I, =322 A; ry=0,027 Om; E=239 B. 10.1l. P, =120 kBr; r =

1 Om; ry=1,2 Om. 10.13. E=2425 B; I, =3 A; [, —=1=65 A, ,_mu N.a_m_x_
4, U, — 235 B, r, =94 Ox. 10.16. rp=48 Om. 1017. E;r=10 058 B;
18 aifa) min 1020, M, =32 Hu. Pyy= 4,62 kBr; [, =42 A; E=1058 B

. |
— 1,21 Ou. 10,21, n'= 1298 aitajumn; n''= 1201 aila/wis, a'l= 1104 afta/wuu.
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18-nabopartopha wwn Yu pasatn Kicka ryrawrnpuaran potopan
CHUXPOH JBHTATCAHHHE MU PEACHMHHE TEKIMUPHI . . . . . . . . . .
19-naG6oparTopusg uwn dasg poTopin yu (hasanu acHHXpPON mBHTA-
TCAHIAr Hi PERUMHHE TEKWHPHIL . . & &+ & v v 4 2 4 4 4 4 .
20-1aGoparapisa wuw, Yi Gasadn cHixpon reHepaTopuunr Huiam
CMUMIHT TEKWHPHIO . . . . . . . Ry e
2l-naboparopua wwn Yy (asain CHEXPOH ABNFATEAHN TeKWHpH
22-nabopartopis wuwn, Kougencaropiap €paamuia acuuxpol Asura-
TENHHNr KYBBAT KOSM@MUUHEHTHHI OWHPHIL . . . . + & & & o+ .
S-AdGopaTopHa WK DAeKTpon acbolaap MHOA, TPHOL, TETPOAL
B HEHTOANAPHHNIT XaPaKTEPHCTHKANAPHHE OJNW BA  NAPAMETPAAPHIN AllHK-
4-naGoparopuy wu K, SpiuM  YTKAITHWIN  AHOA, crabuanrpon  Ba
r THPHCTOPJADHUNT CTATHR XAPAKTEPHCTHKATAPHHN TOKIHPHIT . . . . . .
MVYHIAPHA .w.ﬁ_ a %o _w_m TOpPHS n Eﬂ_. h_m;..:m.a_ mw ApHM. VTKAITHWIN KyualTinprid-
mm.__ aboparTopus HWH Yarapysuan ToKHH TYFpHAANL 3alANDAAPH o
Bupwuun guen . T e I ~aqadopaTtopus WwH Spum Yrrasruwag  Yarapymac  Kyuaaninr cra-
Macaganap e S R e R WUHRATODIADHT © o 5 ol s s A E el ) G
I- Bo6, Yarapmac rtok 3aHHpaapy . . . . 3 ‘ : g 3 : ; : - S
2- 600, nextp Maftgonn sa K OHJleHCcaTopaap ] HUBOOBAGY o o o o, o & 2 &8 8 2 8 & 2 = = + & o = a
3- 606, daekrpomarnersam . . . . . . . . i .
4- 606, Bup dasaan yarapyeuan Tog 3anmupaapn
5606, Yu dasann Tok sanmupnapy
6- 600, Duekrtp yamawaap . . .
7- 606, Tpaucopmatopaap . . , .
8- 606. Acnixpon Mmawndanap . . .
9- Go6, Cuuxpon mawmpanap . . .
10- 606, Ysrapmac Tok mammuanapn
I'l- 606, aektponnka acocnapn . .

Mkknuun guem

JlaBoparopus wuapn .

l-naGopatopua nwu Ysrapmac Tokwusr omni SJCKTP 3aHMHP-
2PHHH TeKWHpHW . ., , T e

2-na6opartopusg wwn Hexn manGann SAHIHPHA
(yerataw) yeyan Gunan xucoGnammu amasina TEKWHpHID . . . . & . . .
3-nabopatopug www, Yarapysuan tok 3AHAHPHAA  MEKTP  snep-
JTHACH xnﬂn.vzg___:hmtnxz KeTMa-KeTt yaawm ool el i e el e e e
taaboparoprs uwn Yarapysuan 1ok 3aIKHPHAA SNEKTP SHeprHscH

tnﬂﬂfach::hm?:m: napannaen YIALTS 5 e e . I T T T N T T
B5-nabopaTopug nuwu, Kywraunmsap pesosamen . . . . . . .
AG-raboparopun nuwn TP (CIOHAHCH o » o o o v a0 o v .
w 7-naGopaTtopus HiM HeresMonuunap tonnys cxemana ynanran yu

.Gmwm.___: TOK wmxx:_ﬁ::: ...m:E:ﬁ:E e T o 1 e T
B8nacdo patopug #wn Heresmommunap yubypuak cxemana
yu asanm TOK 3AMW IOMHH TEKWHPHII - . . . . . & & + W v 4 .
am. Jabopatopus wmu Yu dasann Tox SAHKHPJAGPHAArH KYBBATHI
FAFEINT N0 ) el e e e . . L T
10-na6opatopua wwmn Gap dhasain HHIYKIHOH CHETYHKHH TeRMHpHL
Il-na6opatopua wwn Hounankm sjeMeHTaapH Gfaran saektp san-
AHPpAAPHY TeKlWHpHy . . . . ¢ e W e G W w0 et i m wl e e . .
12 naG6opartopusn wuwa, DeppopesoHatcan Kyuaaannm craGuansaTopi
13-nab6opatopug uwu Bup dasann mpancdopmarophn TEKIIHpHI .
dd-na6opatopusn mwu Yy (hasanan TpanchopMaTopHi TEKWHPHI
I5-naboparopua wwmu [lapannes yhroTHian yarapmac TOK remepa-
TOPHHE TEKIIHPHW (WyHTAW rewepatop) . . . . SRR L
l6-na6oparopuns nwu [Mapaines yirorTHman yarapmac rok aBHrate-
JAHHH TeKIWHpPHW . , . 1 5 RSN
I7-nabopaTopua nwa Kerma-ker yiirornwan, yarapyac 1ok asi-
TATEJHHH TEKWHDHUL , , . . o ei s o o 5 & o + /s o s s & 2 @
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