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Hanamup3zae t'. DnexkrporexHuka ¢aHuIaH amMalavil MalFyJoTiaap

Oyiinua macananap tymiaamud. Metoguk kynanma. Hamanran. HamMIIU,
2013 i1. 45 Ger

Meroauk kymnanma 5111000-Kac6 tabaumu (TabauM WyHaTUILIApU
Oyiinua) MyHanmuiu YKyB JacTypu acocuaa TauépiaHraH OViau0, yHIaH
Ooiika OakajaBpuaT HODRJEKTPOIHEPIreTUK TablIUM  HyHAIUILIaApU
Tanabanapu y4yH XaMm (poiiianaHuil MyMKHUH.

Meroank KyJIaHMaHUHT axaMUSATIW TOMOHM INyHAaH HOOpaTKH,
yHJard 6apua macaiajap JUJaKTHK MaTepuauiap (cxema Ba uM3majap)ra
acociianu® Ty3wiaraH OYnauO, MacaJlaHWHT IMApTUHU Yyhap Oyiinua
OepunraH PU3MK KaTTAIUKIAp aCOCHa TaJabaHUHT Y3U Ty3aJH Ba €4aju.
Xap Oump macanara (cxemara) 4-5 Ta TONIIMPUK aHWK Ba JYHAA XOJIJa
Kyhuiarad. Ymap cojagaigaH mypakkabra yTuO Oopagu. Xap Oup MaB3y
y4yH 2-3 TaJaH macajia Ty3wirad 0yiau0, ynap /laBnat TabiuM cTaHIapTH
Tajabiapura TyJa kaBoo 6epaau.

Meroauk KyJagaHMaJaH TajabalapHUHT ayJuTOpUsIard Ba YHJAH
TalIKApUJard MYCTaKuJ1 HIUIAPUHM TaIIKWJ KWIMII Y4YyH camMmapaiu
doinananuin MyMKUH, 1€0 XUCcOoOIaiMus3.

MacananapHyHr ~ eduMJIapy  METOAMK  KyJUIaHMa  OXUpuJa
TyWIyHTUpHUIIapcu3 Oepub kyhwmiau. Tamaba cxema acocuja Macaja
MIAPTUHY [IAKJUIAHTHPA 0JICa Ba TyJja TYIIyHCAaruHa e4uMiiap MabHOCHHH
€3a omamu. Jlemak, Xxap Oup cxema-macana Tanabaga TErUIUIM MaB3y
Oyiinuya erapnu OwinM, Majaka Ba KYHUKMAa IIAK/UIAHUIIWATA XHU3MAT
KHJIA]TH.

Ty3yBun: nou. I'./Jlagamupsaen
Takpu3zuu: nou. M.Tommupsaes
Metoauk  KyutanmMa — “DJIEKTPOTEXHMKA  Ba  DHEpPreThka’

kadeapacuauar 2013 #inn 22 sEBapAaru 5-coHIM WHFHIIMINNIA MyXoKama
KWJIMHTAH Ba WHCTHTYT YKYB-METOAMK KEHTalluja TacOuKIall YdyH
TaBCUS DTUJITaH.

Meroauk KyslaHMa WHCTUTYT YKYB-METOJIMK KeHramuHuHr 2013
mun 29 sgHBapgarm  6-COHNIM  HMUFWIIMINNJA TacOUKJIaHraH Ba
(oitpasiaHuIIra TaBCUS ITHUIITaH.



Tanabdamnapra sciiarma!

Xypmatiau Tanaba! Cu3 COXaHTM3HMHI €TYK Ba MallaKallk
MyTaxaccucu OYIuImuHru3 kepak. YyHku 6030p UKTUCOAUETH MIAPOUTHAA
amad, (aonusT KypcaTap 3KaHCH3 OWIMM, KYHMKMa Ba Majakara sra
OynMacaHnras xaétaa y3 YpHUHTU3HU TOMUIITUHIU3 KUUUH OYnaau.

Op3y ymuuiapuaru3 pyeora YuKUIIM y9yH MYCTaKUJI TabJIUM OJIMIII
KYHUKMAacura sra OYJIUIIUHTU3 Kepak Oyiaau.

MabiyMUHTH3KH, XalK XYKQIMTMHUHT OupopTa >kaOXacuHU
AJIEKTPCU3, YHTA XHU3MaT KWJIYBYM AJIEKTPOTEXHHUKACHU3 TacaBBYp KHUIUO
OynMaiiau. Y OuiaH ayd KelIMaraH KyHUHTU3 XaM WVK. AMHUKCA XO3UPTH
3aMOH TE€XHHKA Ba TEXHOJIOTHUSIICH TapakKui 3TUO OopaéTraH naBpaa YHUHT
CUp acpopJlapuHM JapcC NaWTUJa OJWHraH OuiuM OWIaH eTapiuya
yprauu® Oynmaiau. LLlyHuHT yuyyH ymOy METOAMK KYyJlaHMana Oepuiiral
Macajajgap OpKaJIM CHU3HM MYCTaKWI MyJioXa3a Ba MYIIOXaJa KWJIWII
KYHUKMaJapyuHU drajuialira yHIaMmoKuu OYJIuK.

bapua macananap 3J€KTpPOTEXHUK CX€Ma Ba YM3Maylapra acoClIaHTraH
Oynu0, MacaJlaHMHT ApTH OlIKOpa €épuTuiaMarad. JISKUH cxemanap y4yH
OepuiraH Ba AaHUKJIAHUIIMA Tajad »dTWITaH TOMIIUPUKIAPHU YKHO,
MacaJlaHUHT IapTH XaKuJa TacaBBypra sra Oyiaosacus.

MacaJjiany e4ulll KeTMAa-KeTJIUMId 0yiuya 3cjiarma:

1. CxeMaHu Ba YyHUHT DBJIEMEHTJIApUHU OO0JOH VpraHuO® YUKUHT, Y
y3rapmac €ku y3rapyBuaH TOK CXeMacH dKaHWHM aHUKJ1a0 OJIVHT.

2. Cxemajgaru mapTiu Oelruwiap/iad Xap Oup 3JIeMEHTHUHT KaHaal (u3uk
ac0600 s3xaHnHU (HapKIad OJIUHT.

3. CxeMa y4yyH OepuiraH KaTTaJIMKJIap Ba TONIIMPHUKIAPHU YpraHuo,
MacaJaHUHT MapTUHU €3UILTa XapaKaT KUJINO KYPUHT.

4. Macajjanu euuill ydyH 3apyp Oynaran QopmylanapHu  aHUK
OwiIMacaHru3 Mabpy3a Japcujiard KOHCHEKTHUHTH3daH €EKU  VKYB
anaOoueTnapuaH TONMUHT BA MAbHOCUHU TYITYHUO OJIMHT.

5. Macananu euniijia GU3MK KaTTAIUKIAp Ya4oB Oupnukinapunu “CH”
cucTeMacura yTka3zuo oMl €TUHTU3aH YUKMACHH, aKC X0JIa HaTHXKa
XaTO YUKAIH.

6. MacamaHy MyCTakuJ €UTraHUHTH3 XYPCAaHIYUJIUTHHU OJITAH PEUTHUHT
OaJIMHIU3 OMJIAH HUIIIOHJIAHT.



1.Om Ba Kupxro¢ KoHyHJIapu

1.1

Q (-
>
A
Y
A
Y
A
Y
l _

1.1. —cxeMa y4yH OepHJIraH KATTAJUKJIAP:
U=125B; R1=100 Om; R,=30Om; R3=120 Om

1.1. —cxemMa y4yH TONIIMPHUKJIAP:

1.1.1. Cxemama KaHjgall TOK 3aHXXUpPH Ba YJIAHUIIHU
TaCBUPJIAHTAH?

1.1.2.Xyaau 11y  KapIIWIMKIAp  Hapauiedl  yJaHraH
3aHXWPHU YU3UHT.

1.1.3. 3amxupaaru Tok KyduHu TonuHr (1.1.-3amkup).

1.1.4. Uy, Uy, Ba Us (kywiaHuil TyuryBJIapv) HU XUCOOJIAHT
(1.1.-3amxwup).

1.15. P;, P, Ba P3 (xyBBaTinap )Hu xucoOjanr (1.1.-
3aHKUDP).
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1.2.-cxemMa yuyH 0epHJITaH KATTAJIMKJIAP:
1,=0,14A; 1,=0,18 A R=1 Owm; r=0,8 Om;, 1,=0,2 Om
1.2. —cxeMa yUyH TONIIMPHUKJIAP:

1.2.1. Cxemana KupxropHuHr OMpPHHYM KOHYHHHH TaJ0UK
KWJIMII MyMKHWH OYJIraH TyTYHJIQpHU O€JITujIaHr

1.2.2. C tyryH yuyH Kupxropuunr oupuHun KoHyHU H(oa-
CMHM E3UHT Ba R kapmmiukaaH yTaéTraH TOK KYUYHMHHU
TOIHHT.

1.2.3. 3amwxupuuar ABCD Ttapmoru yuyHn KupxrodhHuHr uk-
KUHYY KOHYHU U(POJACUHU E€3UHT.

1.2.4. 3amwxupuunr ABEF tapmorun yuyn Kupxroguusr
UKKMHYY KOHYHU U(OJaCUHU €31HT.

1.2.5. € Ba €, -OIOK napuu TONMHr.



1.3.
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1.3.-cxema Y4yH ﬁepmlraH KaTTAaJIuKJIap:
E = &, = 2B |1:1 A; I‘1=1 Om; I’2:2 Owm

1.3. —cxeMa yUYyH TONIIMPHUKJIAP:

1.3.1. Cxemanaru TyryHjaapHHu OCJITHIIAHT,

1.3.2. B tyryn yuyH KupxropHuHr OUpPHUHYUH KOHYHHU
udomacuHu €3UHT.

1.3.3. ABFKA tapmok yuyH KupXroHuHI MKKHHYU KOHYHU
udomacuHu €3UHT.

1.3.4. ABCDFK Tapmoxk yuyH KupXropHuHr HKKHHYU
KOHYHM U(OJIACHHU E€3UHT.

1.3.5. 3awxupparu l,, Igr Ba R mapHUHr KUMMaTHHY TOIIMHT.



2.Y3rapMac TOK Ba MyPaKkKa0 3aH:KHPJIAPHA XHUCOOJIaIIT

2.1.

v

2.1. —cxemMa yuyH OepWJiraH KarTajukJjap:
I=2 A; 1ry,=1200m R=6 Owm;

2.1. —cxeMa yUYYyH TONIIMPHUKJIAP:
2.1.1. Uy — ToKx MaHOAQHUHT WYKW KapIIWIUTHIA Ky4JaHWII-
HUHT TYIIHIIW TOMAJICHUH.

2.1.2. U — Tok MaHOQWHUHT KUCKUWIApHU Opacuaaru KydjJaHu-
M TOITUJICHH.

2.1.3. &€ — DIOK xuiimMmaTé TOOUHT.
2.1.4. P,, — MaHOQHMHT KyBBaTH KMHMaTH TOMUJICHH.
2.1.5. P; — HCTEBbMOJUMHUHT KYBBaTH KUMMATH TOMMJICHH.

2.1.6. Po — ucpo@ Oynran KyBBaT KUMMaTH TOMTUJICHH.



2.2.

2.2. —cxeMa yYyH OepuMJIraH KaTTaJuKJIap:

1

1

£1=120 B g,=—=0,5 Om  éku
R, Owm
1 B 1

e — 110 B g,=—=0,5 0Om eéxu

2 R, Om
1 1
g,= —=20,25 Om éku

R Om

w

2.2. —cXeMa yUYYH TONIIMPHUKJIAP:
2.2.1. DC, BA, KF tapmokiap y4uyH Tok udojagapuHu €3UHT.

2.2.2. A tyryH yuyH Kupxrod OupuHUM KOHYHH H(OJaCUHU
€3UHT.

2.2.3. B Ba A TyryHiap ypracujard Ky4IaHUIIHU TOTIHHT.

2.2.4. Tapmoxknapgaru Tok li, lp, |3 jmap KuiimatiapuHu
XHUCOOJIaHT.

2.2.5. HatwxaHuHr TYFPUJIUTMHUA TapMOKJap TOKJIapu
KuiiMaTuaaH Qoiaananu0 TEKITUPUHT.
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2.3.
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2.3. —cXeMa yYyH OepWiiraH KarTajJukJap:
g, = 2B R1:4 OJI/I,
£, =4 B Ro=6 Om
s — 6 B R3=8 Om

2.3. —¢cXeMa YUYYH TONIIMPHUKJIAP:
2.3.1. ABCDFKA Ttapmok yuyH Kupxrodp HKKUHUH
KOHYHUHUHT U(OJaCUHU €31HT.

2.3.2. BCDFB Ttapmok yuyH Kupxrod MKKMHYM KOHYHHUHHUHT
ndogacuHu €3UHT.

2.3.3. F tyryn yuyH KupxropHuHr OUpPHUHUH KOHYHH
udomacuHu €3UHT.

2.34. B tyryn yuyH KupxropHuHr OHpPHUHYM KOHYHH
ndoaacuHu €3ao1acu3mMu’?

2.3.5. 11, |3, |3 mapHuHT KMAMATUHU XUCOOJIAHT.



3.¥Y3rapyBuaH TOK 3aHKMPJIAPUHU XUCO0IALI

3.1.
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3.1. —cxeMa y4yH OepuJiraH KaTTajJukjaap:

R=6 Om L=2-10 ?I'n:
U=30 B f=150 I'y

3.1. —cxema y4yH TONIIHMPHUKJIAP:

3.1.1. PeakTuB (MHAYKTUB) KaPIIUIUKHA XUCOOJIAHT.
3.1.2. 3amxupaaru Tyna KapumiIuKHA XUCOOJIaHT.
3.1.3. TokHUHT amaJinii KHUMAaTUHA X1CO0J1a0 TOITMHT.

3.1.4. TOKHMHT aMIUIUTyJa KAUWMATUHU TOMHUHI Ba Y3TapuIll
KOHYHWUHHU €3UHT

3.1.5. PeakTuB KyBBaTHU XMCOOJIAHT.
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3.2. —cXeMa Y4yH OepujiraH KaTTajJukjiaap:

U=1808 o =8792

C

1=0,4 A C=1,810 "¢

3.2. —cXeMa Y4yH TONIINPHUKJIAP:

3.2.1. Pe3UCTOPHUHI aKTUB KapIIUJIWUTU - R TOMUIICUH.
3.2.2. ToxuuHr yacroracu — f xucoOaHCcHH.

3.2.3. KoHJIeHCaTOpHUHT peaKTUB KAPIIWIUTU - X, XUCOOJIaH-
CUH

3.2.4. 3aHXXUPHUHT TYJ1a KapIIUianury - Z XucoOJIaHCUH

3.2.5. Konaencaropaaru kyuianuii - U, udoaacu €3uacuH.
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3.3.
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3.3. —cXeMa y4yH OepujiraH KaTTajJukjiaap:

R=6,5 Om L=2-10 ?Iu; C=3107¢
U=30B =150 I'y

3.3. —cXeMa YYYH TONIHPUKJIAP:
3.3.1. 3amKkupaaru UHAYKTUB KapIIMIUKHA XUCOOJIaHT.
3.3.2. 3amKupaard CUFUM KapIIMJIUKHA XUCOOJIaHT.
3.3.3. 3aHKUPHUHT TYJIa KapIIUIATUHNA XUCOOIaHT.
3.3.4. TOKHUHT aMaIui KUUMATUHUA TONUHT.

3.3.5. 3anxkuparu Tyiaa KyBBaTHU XUCOOJIQHT.

12



4. KyBBatiap O0ajancu (yuoyp4yarn).

4.1.
R XL
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4.1.%- pacm 4.1.°- pacm
4.1. —cxema y4yH OepuWiIrad KaTrTaJuKJap:
U=30B - KyWwIaHUIIHUHT aMaJIuii KUMMaTH
I=1,73 A - TOK Ky4YHMHHUHT amMaJiuii KHKMaTH
¢ = % - TOK Ba Ky4wIaHHUII opacuaaru dasza

CUJIDKUIIIHN

4.1. —cxema y4yH TONIINPHUKJIAP:

4.1.1. P — akTUB KyBBaTHU XHUCOOJIAHT.
4.1.2. Q — peakTUB KyBBaTHU XMCOOJIAHT.
4.1.3. S — Tyna KyBBaTHU XUCOOJIAHT.

4.1.4. Tyna xysBathu 4.1.° — pacm 6yitnua xucoGnanr a 4.1.3
— HUHT HATWXKACUTa COJUIITUPHUHT.

4.1.5. KymBar yuOypuarugadn ¢ougasianud ¢ = %:30 ’

YKAHUHU UCOOTJIAHT.
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4.2.
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4.2. —cxemMa Y4YyH OepWiIrad KaTrTajJukJap:
Uuow=127 B - »sexTp 1aMImaHUHT HOMHHAI
Ky4JIaHUIIH

Piov=40 BT - DiekTp 1aMIaHuHT HOMHHAJ KyBBaTH
U=220 B - TapMOK Ky4JaHUIIA

4.2. —cxema y4yH TONIINPHUKJIAP:

4.2.1. JlamnoykaHu TapMOKKa yJall Y4YyH YHra KETMa-KeT
yJaHUII Kepak OynraH KoHaeHcaTop curumMu — C HH
TOIIVHT.

4.2.2. 3aH)XKUPHUHT PEaKTUB KyBBaTHHHU XUCOOJIaHT.
4.2.3. 3aHKUPHUHT TyJia KyBBaTUHU XUCOOJIAHT.
4.2.4. 3aHXXUpPHUHT KyBBaT KOA()PUIIMEHTUHN TOIHUHT.

4.2.5. KyBBaTHUHT BEKTOP JUarpaMMacUHU YA3UHT.
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4.3.
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4.3. —cxema y4yH OepWwirad KarTajJukJjiap:

U=380 B: =501 ; P=60 kBt — ucresmonuu R Ba X|
JApHUHT HOMHUHAN KyBBaTu ; COS ¢©1=0,7 ; cos ¢,=0,9.

4.3. —cxemMa y4yH TONIINPHUKJIAP:

4.3.1. KysBar ko3ddunuentu cos ¢;=0,7 Ownan unuiarasja
TYJa Ba p€aKTUB KyBBAaT TOIHUJICHH.

4.3.2. cos ¢;=0,7 Oymragga y3arrud cuUMJIapAard TOK
XUCOOJIaHCHH.

4.3.3. cos ¢,=0,9 Oynrammarm TYyna Ba PEAKTUB KyBBaT
TOIHUJICHH.

4.34. cos ¢,=0,9 Oymramma ys3arTWd CUMJIIApJard TOK
XUCOOJaHCHH.

4.3.5. OnuHran HaTwxkanap Oyinda KyBBaTjap ydyOypuakjaapu
YU3UJICHH.

15



5. ¥4 ¢azanu 3aHKUPJIAPHU XUCOOJIALT

51 AO K
UCA UAB
B o Y

C o (UBC

5.1. —cxema y4yH Oepwirad KarTajJuKJap:

R=16 OM - yuYTa UCTEBMOJIUU Xap OUPUHUHT AKTUB
KapIIWJIUTH;

X =12 Om - ynap xap OMpUHUHT UHIYKTUB
KapIIVIUTU

Py=1,2-10° - 6urra hasaHMHT aKTUB KYBBATH

5.1. —cxema y4yH TONIIMPHUKJIAP:

5.1.1. ®azaHuHT TYya KAPIUIWJIUTH TOIMUICHUH.

5.1.2. ®azaHuHT KyBBaT KO3POUIIUEHTH TOMUIICHH.
5.1.3. paza KyunaHHUIIN XUCOOJAHCHH.

5.1.4. ®a3za TOKM TOMUIICHUH.

5.1.5. Tyna KyBBaT XUCOOJIaHCHH.
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5.2.
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5.2. —cxeMa yYyH OepWiIraH KarTajJukJjap:

RAg=80 OMm ; X, *P=120 Om ;
Regc=900Om; X ®°=1100m;
Rca =100 0m: X =100 Om: U,=120 B

5.2. —cxeMa yYyH TONIIHMPUKJIAP:

5.2.1. Zag, Zgc, Zca — GazamapHUHT Tyna KapIIWIUKIApH
XUCOOJIaHCHH.

5.2.2. lag, Igc, lca — paza Toknapu XxucoOIaHCHH.

5.2.3. Pag, Psc, Pca — (dazanapHuHr akTUB KyBBaTJapu
XUCOOJaHCHH.

5.2.4. P — IOKJIaHUIITHUHT aKTUB KyBBaTH TOMHUJICHH.

17



6. Pe3oHaHCIN 3aHKMPJIAPHHE XUCOOIALI

6.1.Kyunanuiuiap pe3oHaHCUra JOUP 3aHKUP CXEMACH:
I

——> R X Xe
& A _H - i I ‘
o < U, >| | < UL > | < U, >|
& Y

6.1. —cxema yuyH OepWjIiraH KaTTajJuKJap:

U=220B R=1100m: C=1-10"%¢

f=50 Ty X =Xc — pe30HaHC XOHCaCH IapTH

6.1. —cxemMa yYyH TONIIMPHUKJIAP:

6.1.1. L - ranTak MHIYKTUBIMTHU TOTTUJICHUH.

6.1.2. X Ba X¢ — HHAYKTUB Ba CHUFUM KapIIUJIUKJIAP
XUCOOJIAaHCHUH Ba COTUIITUPHUIICHH.

6.1.3. | — Tox udonacu Ba cos ¢ — KyBBaT KOADPUIIMEHTH
XUCOOTaHCHH.

6.14. U, Ba Uc — HHOYKTHMB Ba CUFUM KapIIUJIUKIArH
KYWIaHUWIII TyIIyBHM TONWICMH Ba ynap U Owunan
COJTUIITHUPHUIICHH.

6.1.5. Kyunanuiuiap pe3oHaHCHUTa JIOUP BEKTOP AUarpaMmacu
YU3UJICHH.
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6.2. Toknap pe3oHaHCUra JIOUP 3aHKUP CXEMACH:

6.2—cxemMa y4yH OepWwirad KarTajJuKJap:
1=2 A g =—=001_1 L=107u; =507y

Ra Owm

1 1
8.=6, — PE30HAHC XOANCACH 1IapTH {eL =—6, = —J
X X

6.2. —cxeMa yUYyH TONIIMPHUKJIAP:

6.2.1. C — pe3oHaHC mNaWTUIArd KOHJCHCATOP CUFUMH
XUCOOJIaHCHH.

6.2.2. BL Ba Bc — VTKa3yBUAHJMKJIAp TOMWICHH Ba
COJIMIIITHPUIICHH.

6.2.3. U — «xyurnanuws xutimamu 6a COSQ — KyBBar

K03 PUIIMEHTH XUCOOIaHCHH.
6.2.4. I Ba lc— xucobnaHcuH Ba | OuiaH CONMMINTUPHUIICHH.
6.2.5. Toximap pe3oHaHCHUra JOUP BEKTOp JAvarpaMmacu
YU3UJICHH.
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/. TpancpopMmaTop mapaMeTpJIaApUHU XUCOOJIAIII

/.1-cxema y4yH OepWwirad KaTrTajJuKJap:

. Sp=15kB-A - tpaHcopmMarop KyBBaTH;

U=3B - IOUMUI TOK TapMOFH;
=25 A - OyH/J1a aMIIepMETP KYpCaTUIlIY;
U - y3rapmac Tok TapMmoru Ba || U y3rapyBuan

TOK TapMOFH, HaBOATJaH yJIaHAIH.
1. Uy=220 B -y3rapyBuan Tok Tapmorura yiaanran; f=501.

=6 A - CJIT FOPUIIIa aMIIEPMETP KYPCaTHIIIH;
P.=90 Bt - cair ropuniga BaTMETp KypcaTHUIIIH;
U,=36 B - UKKWJIaM4M 9yJIFama Ky4JaHuIII;

7.1. —cxeMa yUYyH TONIIMPHUKJIAP:

7.1.1. R1-OupsiaMmyu 4yJIFAMHHUHT aKTUB KAPIIWJIUTH TOTUJICHH.

7.1.2.Z,-Oupnamuu qyJIFAMHUHT y3rapyB4aH TOKKa
KypcaTta€TraH TyJjia KapuIWJInNri XUCOOJTaHCHH.

7.1.3.X;- OupjamMyu 4YyJFaMHUHT WHAYKTHUB KapUIWIUTH
TOIUJICUH.

7.1.4. Py, —canT ropulijia OupiaaMiu dyjaraM 3JeKTp ucpodu Ba
Py —y3aknaru KyBBaT UCpO(hU XUCOOIAHCHH.

7.1.5.114- OupnamMyu 4YyJaraMHUHI HOMHHaJI TOKM Ba Piy-
AJIEKTP UCPOhU TOMUIICHH.
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7.2. Y-Y; (ronay3 — HOJUTH 10JIAy3) yeyauaa yaanran TM-
100/10 Tunuaaru y4 ¢ga3anau tpancopmarop

Uiy L/’(l) 1\]3_
o W1
> 8 w2
6 08
U~ U3

[.2—cxeMa y4yH OepWwiIrad KaTrTaJuKJap:

Suov=100 KBA - HOMHHAI TY]1a KyBBaTH;

Uiow=10 kB - roxopu KydJiaHHIII,
Us.on=0,4 KB - macTku Ky4JIaHMIII,
P,=365 Bt - CaJIT UIUIaraHjaru KyBBaT ucpopu

(HOMUHAJI Ky4JIaHUIIIA);
P..=1970 Bt - Kucka TyTailyBjaara KyBBat ucpodu;
U.=4,5% -KHCKa TyTalllyB KyWIaHUIIN (HOMUHAJI
Ky4JIQHMIITa HUCOATaH);

[.2. —cXeMa yUYYH TONIIMPHUKJIAP:

7.2.1. Tpanchopmaiiust Ko3PpHUITMEHTH TOMUICUH.
[.2.2.Uynrammapaaru ToKjiaap XucoOJIaHCHH.
7.2.3. Tpanchopmarop calT uiniaragjaa aza qyaramiaapuHUHT
KUCMJIApUIary Ky4JaHUIIIap XUCOOIaHCHH.
[.2.4. YynraMJIapHUHT aKTUB KapIIMIUKIApPU TOMHIICHH.
7.2.5.0nTuMan (Makcumall) IokJaHuI koddduiueHtu —
XUCOOJIAHCHH.
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8. ACHHXPOH Ba CHHXPOH MAINIUHAJAPHUHT
nmapaMeTpJapuHU XHCcOoO 1Al
8.1 Yu (hazanu Kucka TyTalrad poTopjv aCHHXPOH MOTOP
(IBUTraTEN) CXEeMacH

1,44

8.1—-cxemMa y4yH OepWiiraH KarTajJukJap:

U, = V3 eu . =380 B -nuHUA Kywianumu; =507 y-nmuans
HOM

yactotacu; Py,=22 kBT — nBuraren ykuaaru Qoiganu
KyBBat; N,=1470 aili/MUH — pOTOPHUHT aMJIaHUII TE3JIUTH;
Nuon=0,9 — ®UK; cosp1=0,9 — craTop 3amKkupumary KyBBar
koappunmentu; P=2 — xxydt KkyTbnap conu;

M

M
—MaX _23; % -14 -MaKCUMaJI Ba IOPTU3UIII

M HOM HOM

MOMCHTJJIAPUHHUHI' HOMHWHAJI MOMCHTT 4 HI/IC6aTJIapI/I;

Ii = 6,5 - IOPTU3UII TOKMHUHT HOMHHAJ TOKKa HUCOATH;

H
8.1. —cxema y4yH TONIIHMPHUKJIAP:

8.1.1.POTOpHUHT HOMHMHAJ CUPITAHUIINA TOTUJICHH.

8.1.2.JIBuraTeTHUHI HOMHHAJI, IOPTU3UII Ba MaKCUMAaJ
aliJITaHTUPYBYM MOMEHTJIApU XUCOOJIAHCHH.

8.1.3./[BuraTteHMHT  TapMOKJaH  HCTEbMOJ  KHJIaAWTraH
KYBBaTH aHUKJIAHCHH.

8.1.4.]IBuraTeTHUHI HOMHMHAJI Ba  IOPTU3MII  TOKJIapHu
XUCOOJIaHCHH.
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8.2. Y4 ¢azanu KMCKA TyTalIraH CHHXPOH JABUIaTeJl
cxeMacu

8.2—cxeMa y4yH OepWiIrad KaTrTaJuKJap:
P.ov=250 kBT — HOMUHaJ KyBBaTH;
U.0n=0,38 xB — Homuuan kyuwianuiu;, f=50/y- yactoracy;
Nuon=93,2 — DUK; C0SQ,,,=0,9 — KyBBaT KO3PDUIUEHTH;
Nuon=1000 aitn/MuH — pOTOPHUHT alJIaHUII Te3IuTru; P=2 —
Ky(dT KyTOIap COHU;

M M
M& =17 ;—10 =12 - MaKCUMaJI Ba IOPTrU3UII

HOM HOM
MOMCHTJIAPHUHUHI' HOMHWHAJI MOMCHTHUI'A HI/IC68,TJ'IapI/I;

I
0 - 5,5 - pOpPru3uil TOKWHUHT HOMHUHAJ TOKKa HUCOATH;
I

H
8.2. —cxemMa Y4yH TONIIHMPHUKJIAP:

8.2.1.POTOpHUHT HOMHMHAJ CUPIIAHUIINA TOTUJICHH.

8.2.2.JIBuraTeTHUHI HOMMHAJI, IOPTrU3UII Ba MaKCUMaJ
alJITaHTUPYBYM MOMEHTJIApU XUCOOJIAHCHH.

8.2.3./IBUratelHUHr  TapMOKIAH  HCTEbMOJ  KWJIAJUraH
KYBBAaTH aHUKJIAHCHH.

8.2.4.J]IBUraTe JHUHIT  HOMMHAJI Ba  IOPrU3UIN  TOKJApH
XUCOOJIAHCHH.
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9.2JIeKTPOH KYPWIMAJIAPHUHT apaMeTpJIapuHi
Xuco01a
9.1. Harpy3ka (R;;) HM UKKHTa IPUM JaBPJIU TYFpUIaruura
ypTa HyKTajau TpaHCHOpMATOp OPKAIHU yjall CXEMAacH

BN

9.1-cxema y4yH OepwiIraH KarTajJukJap:
Ry=60 Om — Harpy3ka Kapiivinry;
U, =120 AJ2sin ot - TpaHChHOPMATOP HKKMIAMYH

YyJFaMuJIa KYWIAHUIITHUHT Y3Tapuil KOHYHU;

U om =120 -v2 - KyWJIaHUMIITHHUHI aMIIJIUTYy/J1a KHﬁMaTH;

- U—l — 1 - TpaHcdopMarms Ko3hPHUIUCHTH.
2

9.1. —cxema y4yH TONIIHMPHUKJIAP:

9.1.1. Tyrpunanran TOKHUHI ypTadya KUHMaTH XHUC00sa0
TOTIUJICHH.

0.1.2. T¥yrpunaruu (BeHTUN)dapAaH VyTaéTraH TOKJIAPHUHT
ypTaya KuiiMaTH XHCOOJIAHCHH.

9.1.3.MkkunaMum Ba OMpiaMuM 4yyjJaraMaard TOK KUHMaTaapH
TOIUJICHH.

9.1.4. TpanchopmaTop 4yJFamMIapUHUHT XUCOOUM KyBBaTIapHu
TOIUJICUH.

24



9.2. Yu (pazanu TpaHCPOPMATOPHUHT UKKHJIAMYHU UyJIFaMU

TYFpUJIaru4 CXeMacu1a UIIJIaTUIraH XO0Jl.
A B c

9.2—cxema yuyH OepWwiiral KarTajJukJap:

SHOM:198 KBA, UlHOM:380 B, U2H0M:220 B, IlHOM:218
A byo=4,7 A. Yinam cxemacu A/Y. U,=380 B —
TapMOKHI/IHF JIMHU A quHaHI/IHH/I.

0.2. —cxema y4yH TONIIMPHUKJIAP:

(v

0.2.1. Tyrpunanran  KyWIaHUIIHUHT  ypTaya  KAMMaTH
TOTIUJICHH.
9.2.2. TYyrpunaHraln TOKHUHT ypTaya KUMMaTH XUCOOJaHCHH.
9.2.3.Harpy3ka TOKM aHUKJIAHCHH.
9.2.4.Bentwuiap (TyFpujardujiap) Jard TeCKapu KydJIaHHUIII-
HUHT MaKCHMaJ KMAMaTH TOMUJICHH.
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1.1. Cxema TONMMPUKJIAPUHUHT eHYUMJIAPH:

1.1.1. VsrapMac TOKIa KapIIMIHKIAp (pe3UCTOpiap) KeTMa-

1.1.2.

1.1.3.

1.1.4.

1.1.5.

KET yJIAaHTaH 3aHXKUP.

%) A C E
U R1 R2 RS
Z B D F
U:U1:U2:U3

R=R;+R,+R3=100+30+120=250 Om

1= 12 _g5a

R 250
U,=1-R;=0,5-100=50 B
U.=1-R,=0,5-30=15 B
Us=1-R3=0,5-120=60B
P,=1-U;=0,5-50=25 Br
P,=1-U,=0,5-15=7,5 Bt
P3:|'U3:O,5'60:30 Br
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1.2. CxemMa TONMMPUKJIAPUHUHT eYUMJIAPHU:

1.2.1. CBa D tyryunap.
1.2.2. 11+1,=1; I=1,+1,=0,14+0,18=0,32 A (1)

1.2.3. O+nl,+RI=¢& 5 (2)
1.2.4. r1I1+O+RI:51 (3)
125. (2) mam: €, =rl,+RI=0,2:0,18+1-0,32=0,36 B

(3) man € =nl+RI1=0,8-0,14+1-0,32=0,44 B.

1.3. CxemMa TONMHUPHUKJIAPUHUHT eYUMJIIAPH:

1.3.1. B Ba F tyrynnap.
1.3.2. l1+l,=Ig (1)

1.3.3. I1r1+IRR:51 (2)
1.3.4. |irs- I2r2:51 -&, (3)

1.35. (3) man € -&,=0 (uynkm € =& ,) Oynranu y4dyH
Ir 1-1

I1r1: I2r2; I, = ;—: 7= 0,5A. (4)
(4) uu (1) ra kyicak:
lr=1,+1,=1+0,5=1,5 A.
(2) man IRR=¢€ -lir; €xm R = el _27b EOM
| 15 3
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2.1 Cxema TONMMPUKJIAPUHUHT eYUMJIAPHU:

&
2.1.1.1 = écu  e=1Ir, +IR=U_+U;
R+,

212.u, =1Ir,=2.1=28

213.6=U,+U =2+12 =14 B
214. P =¢-1=14 .2 =28 Br
215. P =U -1=12-2=24B7

216.P =U -1=2.2=4B7
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2.2 CxemMa TONIHMPUKJIAPUHUHT e4UMJIAPH:

2.2.1.
L= (- u) g, )
Rl
=5 (e u) g, (2)
RZ
RS P INC)
R3
2221 +1, =-1, exu 1+ 1, +1, =0 (4)

2.2.3. (4)ra (1), (2), (3) napHu Kyicak:
(6,-u)g,+(e,-u)g, +(-ug,)=0
g9, —-ug +¢9,-ug, —ug =0

9 +¢&,9, 120.05+110 -0,5 115

u= =92 B
g,+9,+4, 05+0,5+0,25 1,25
2.2.4.
(1)oan 1 =(e,—u)g, =(120 —92)-0,5=14 A
(2)oan 1, =(e,-u)g, =(110 -92)-05=9A
(3)oan 1 =-ug =-92-0,25 =23 A

2.2.5. (4) ra acocaH l1+1,+13=0
14+9-23=0
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2.3 CxemMa TONIMHMPUKJIAPUHUHT eYUMJIAPH:

1) (OIOK map #uyHanumm

Kapama Kapllu, JICKHH TOKJIap UYHAIUIIN OUp XU KAJIHO

231 & -&=1R +IR
TaHJIAHTaH).

232. 6 -¢,=1R +1R,

233. 1, =1 +1,

234, -1 1 =1 éu

(2)

(3)

I =1 +1
1 2

3

2.3.5. (1) Ba (2) TeHrnamanap TUBUMUHU XOCUJ KUJIAMU3:

(6.~ =1R +1R = [1=21 +1

1

(1=2(1+1,)+1,
1=4(1 +1,)+31,

81, -211 =1
1.(21-8)=-1
1
|, =—-—=-0,077 A
13
“~" piopa Tok

TaHJIAHTaH UYHAJIUIITA
HHUCOaTaH TeCKapH
OKMIITMHYU OWJIIUpAIH.

1
le,—¢, =1 R, +1,R, = [1=41 +3I

= (3I1+2I2=1-4
= L4I1+7I2:1-3

(8)oan 1 =1_+1,

(121 +81 =4

(121 +211 =3

31 —2.0,077 =1
31 =1+0,154 =1154

1,154
| =——=0,38 A
3
| =1 +1,=0,38 -0,077 =0,308 A
(1,=0,385 A
demak:{1 = -0,077 A
[|3 = 0,308 A
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3.1 Cxema TONUMPHUKJIAPUHUHT eYNMJIAPH:

3.1.1.

X =wL=2-7-f-L=2-314-150 -2-10 ~=1884 -10 *~ =18,84 Ou

3.1.2.

z = JR + X" =/6"+(18,84) =36 +355 =+/301 =19,77 oM

U 30

313.1=—-= =1,6 A
X 18,84

3.1.4.

| = 1.4/2-16.141 =256 A

M

i =1 -sin ot=2,56-sin 2zft = 2,56 -sin (2-3,14 -150 )t = 2,56 sin 942 t
3.1.5. Q=UI=48 Bap (BoabpT-amnep peakTuB)

€KM Q =Ul = 1'wL =1"(27fL)= 2,56 -18 ,84 = 48 sap

3.2 CxeMa TONMPUKJIAPUHUHT e4YUMJIAPHU:

U 180
321.R=—="=145 Ou
| 0,4
8792 8792
3.2.2. 0 =8792 = 2zf, 6ynoan f = = = 1400 Iy
27 6,28
1 1 1
3.2.3.X = = = 632 Om

22fC 2-.314 -1400 -1.8-10 15825 -10 ' 0,0015825

32.4.7 = R + X! =450 "+ 632 " = /202500 + 399424 =776 Om

3.25.U_=i-X_=0,4-sin 8792 t-632 = 253 -sin 8792 t.
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3.3 Cxema TONUMPUKJIAPUHUHT eYUMJIAPHU:

3.3.1. X =owL=2xfL =2-314-150 -2-10 ' = 18,84 Ou

332 x - - * .

— - = = 35,72 Om
wc 2#zfc  2-314 -150 -3-10 ° 0,028

3.3.3.
z =\/R2+(XL—XC)2 :\/6,52+(18,84 ~-35,72) =

= /42,25 + 285 =18 10m

3.3.5. S=UI=30-1,66=49,8 Bt

4.1 Cxema TONHUPUKJIAPUHUHT €YNMJIAPH:

3
41.1.p=1-U -cos ¢ =1,73-30 -— = 45 Bm
2
_ 1
41.2.Q=1-U -sin ¢ =1,73-30 - —=25,95BA - P (B - A — peaxmus )
2

41.3.5s=1U =1,73-30 =52 Bm

4.1.4.5 = P+ Q" = /2025 + 673 = /2698 =52 Bm

4.1.3. Ba 4.1.4. Hatmxanapu OUp XHIL.

4.1.5.
P 3) .
cos p = —=—=20,86 ¢ = arccos 0,86 = 30
S 51
: Q 25,9 : :
sin p = — = =0,5 @ = arcsin 0,5 =30
S 52
Q 25,9 ,
tg — = = 0,58 @ = arctg 0,58 = 30
P 45
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4.2 CxeMa TONIHMPUKJIAPUHUHT eHUMJIAPH:

4.2.1. KoneHcaTopiaru Ky4JIaHUII:

U =, JU'-U’ =+/220"-127 ° =179 B

YYHKHU BEKTOP AUarpaMMacUHU Kypcak
I

:EUHOM U 2 = U C2 + U :OM
() ! ]
i U C = U 2 - U :()J/l
A :
U. U
JlamMmasian Ba KOHJEHCATOPIaH YTAETraH TOK:
P 40
| = —tov - 0,315 A.
HOM 127
U. 179
CuruM Kapuuiuru: X = — = = 570 Om
| 0,315
KoHaeHCaTOpHUHT 3apypyUil CUFHMU:
1 1 1 10 °
C = = = = =5,6 ux®
wX_  2zfX _ 2-3,14 -50 -570 314 -570
1@ =10 ° uxd®

4.2.2. 3aH)KUPHUHT PEAKTUB KyBBaTH:

2

Q.=1"-X_=0,315"-570 =56,3BAP (B - A- peaxmue )

4.2.3. 3aH)KUPHUHT TYJia KyBBaTHU:

S =P +Q =+/40"+56,3 =69 B-4.

4.2.4. 3aHXUpHUHT KyBBaT KO3 PUIIMEHTH

P 40
cos ¢ = —=—=0,58.
S 69 S
4.2.5. ¢ = arccos 0,58 = 54" Q
Macmrta6: 10 Br=1cm ra Mmoc kejaau ><P 5
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4.3 CxeMa TONIMPUKJIAPUHUHT eHUMJIAPH:

4.3.1.
P 60 P
S = = =85,7kB-A(—:005go}
cos ¢ 0,7 S
Q =+/S - P =.85,7"-60" = 61,2 kBAP
S, 85,7-10 BA
4321 = —= = 226 A
U 380 B
4.3.3.
P 60
S, = = = 66,6 KBAP (B - A - peaxmus )
cos ¢, 0,9
Q, =+/S'—P'=./66,6"—60" =30,6kBAP
S, 66,6-10 BA
4341 = —== =175 A
U 380 B
4.3.5.
S]_ SZ
Q1 Q.
o 0
»
P P

cos(;=0,7 yayH cos(,=0,9 yuyn

Macmra6: 10kBt = 1 ¢Mm ra moc kenaau
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5.1 Cxema TONUMPUKJIAPUHUHT e4YUMJIAPHU:

51.1.2, = R + X  =+/16" +12" = 1/400 = 20 On

R 1
51.2.co0s p = —="—=0,8
Z

20

5.1.3. ®aza kyBBaTu udoaacu:

U U
P =U_-Il -cosp=U_ ——-cos ¢ =
Z

2
[}

- COS @

[0} [0}

P, -Z, 1200 - 20
U, = = |— =175 B
CoS @ 0,8

175
5141 = —=—"=88A.
VA 20

[}

-

5.15.s=U_ -1, =175 -8,8 =1540 Bm
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5.2 CxeMa TONIMPHUKJIAPUHUHT eHUMJIAPH:

5.2.1.
Z_ = JR.+(X"™) =807 +120 " =144 On
z =R, +(X) =00 +110 " =142 O
Z =R+ (X“) =100 +100 " =141 Om
5.2.2.
U 120
| =+ ="-08A
Z 144
U 120
| =+ =""-2-0,85A
Z 142
U 120
| = —+="-08 A
z 141
5.2.3.
P =1°-R_=(0,83) 80 =55,2B7
P =1'-R_=(0,85)-90 = 64,8B1
P =1'-R_=(0,86)-100 = 74 Br

5.2.4. P=P +P +P =3,2+648+74 =194 Br
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6.1 Cxema TONMMPUKJIAPUHUHT eYUMJIAPH:

6.1.1.
1
X =27#fL; X _= , Pesonanc  wapmu X = X ;27xfL = :
2 xfC 2 xfC
1 1 10°
L = — = =1015 7% L =10,15 In.
(2zf) -C (2-3,14 -50) -10 ° 98596
6.1.2.
X =2xfL =2-3,14 -50 -10 15 = 3185 Owm
1 1 10 ° .
X, = = = =3185 On. (1® =10 "M«g )
27fC  2.314 .50 -10 ° 314
6.1.3.
u _u 2 220 R R
== === (Z=yR+(X -X ) =R)> —=2A cos p=—=—=1.
Z R 110 Z R
6.1.4.X, =Xc murunad U, =Uc.
U
U =U_=1-X =1-X_=X —=318 -2=6370 B
R
X X U 6370
Uu =—u; o o =29
R R U 220

U =29U éku U-=29U. Pe3onanc xaBduu Tyc onaau,
FAJITaK Ba KOHJICHCATOP U3OJISALIUIIAPHU IPUO KETUIIIN
MYMKHH.

615 AUL

Y
/

Q
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6.2 CxeMa TONIMHMPUKJIAPUHUHT eYUMJIAPH:

6.2.1.
1 1
6, =6, éku —— = — éKu = 2xnfC
X C. 2 7fL
1 1 1 1-10 ° .
C = — = 2 = = =1,02 -10 " ®
(2zf )L (2-3,14 -50) -10 985960 0,9859
6.2.2.
1 1 1 1 10 ° L1
6 = - = = = =3,3.10 ' —.
X 2zfL 314 -10 3140 0,3 Om
l -6 -4 1
¢ =——=2xfL =314 -1,02 10 " =3,3-10 ' —.
X Om
6 =6, Oxanu  Kypcamunou
6.2.3.
| | | 2
U=—= == —=——=200 B COSgozg—a:g—a:l
y ol -6) g, 001 y g,
6.2.4.
6 3,3:10 ° ,
| =1 _=us =1—+-=2.——=2-33-10 "=2-0,033 =0,066 A

g 0,01
Tok acocaH R, 1aH yTagu Ba yHU KU3IUPAJIH.

Al

6.2.5. -

Q
Y
/
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7.1 Cxema TONMMPUKJIAPUHUHT eYUMJIAPHU:

712,z = —= = 36,6 A.

m ‘

7.1.3.x =[z"—R" =+/(36.,6) -~ (012) = 36,59 On

7.1.4.

2

P =1-R =6 :012 = 4,3Bm
P =P -P =90 -4,3=85,7 Bm
7.1.5.
S, 15.10°
| == = 68,19 A.
u, 220
P =1°-R =(68,19)-012 = 4649 ,9-0,12 = 558 Bm
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7.2 CxemMa TONIMPUKJIAPUHUHT eYUMJIAPH:

U 10
7.21. K = —= — - 25,
Uu_ 0,4
1.2.2.
S 100
| = o _ _578 A
3.0 17310
S 100 100
Izmu = Hom = — — 142 ’86 A
©N3u. 173.04 07
7.2.3.
U 10000
| = e _ 5780 B
J3 o 173
U 400
J _ 231 B,
J3 o173

7.2.4 Kucka TyTalyB MalTUIaru KyBBaT HCpodu UKKaia

qyJIFaMJIapHUHT KyBBaT UCpodiapyu WMFUHIUCUTA TEHT:
P =3-R-1" +3-R_ -1’

KHCKa TyTallyB BAKTHIA4 4YyJiraMJiapJaH HOMHHAJI TOK

OKMO yTaau, IIYHUHT YYyH 3-R -1° =3.R -1’ VY xonga
OupiaMuy 4yJFaM yUYyH:
, P P 1970 1970
3-R -l ~—=—= éxku R = — = = = 9,83 Ou
| 2 2-3-1° 6-578"° 200,46
UKKHWJIaM4U YyJifaM Y4yH
P 1970 1970
R, = e = = = 0,02 On
2-3-1. 6-142 86" 122454
P 365
7.25. p = "= \/— = /0,19 ~ 0,43
P . 1970
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8.1 CxeMa TONMPHUKJIAPUHUHT eIUMJIAPH:
8.1.1. Craropaaru aitylaHyBYM MarHUT MalJJOHUHUHT CUHXPOH
TE3JIUTHU:

60 f 60 -50
n = e
1 = 2
POTOPHUHI CUPIIAHUIIN
n —n, 1500 - 1470

n 1500

= 1500 aun | mun

8.1.2. HomuHanm ainaHTUPYBYM MOMEHT YUYyH MaBKy/[
dopmyna:
22 -10°

P
M =950  -—==950  -——=143 H - u
‘ n 1470

IOPTU3UII MOMEHTH:
M;,=1,4-M;o,=1,4-143=200,2 H-m
MaKCUMaJI aUJIAHTUPYBYM MOMEHT:
Myax=2,3-Myon=2,3-143=328,9 H-wm.

8.1.3. JIBUrareJqHUHr  DJIEKTp TapMOFUJIaH  HUCTEHMOJ
KWJIagUTaH KyBBaTH:

P 22
P =—-=—=24,44 kBT .
n. 0,9

8.1.4. DnexTp TapMOFruIaH KaOy1 KUiIaauraH HOMUHAJ TOKM:

P. 22 -10° 22000

3.U, 380 -0,9-0,9 307 .8
—n,, cs e,

= 71,48 A.

u

Ja

JIBUTaTeIHN FOPrU3MIl NalTUAa TAPMOKAaH KaOyJl

KWJIaauraH TOKU.
|,=6,51,,,=6,5-71,48=464,6 A.
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8.2 CxeMa TONIMPHUKJIAPUHUHT eIUMJIAPH:

8.2.1. JIBuraTeaHuHr Xyt KyTOIapu COHMU:
, _60f 6050

n_. 1000
P 250
8.22.p = —= = 268 ,2 kBT
n 0,932
8.2.3.
P 250
I = = =454 5 4
© \3u_ p_ -cos . ~/3-0,38.0,932 09
| =551 =5,5-454 ,5~ 2500 A.
8.2.4.
M =950 -— gopmynacue  a acocaw
n
250
M =950 -———=2388 S5H -m

1000
M =12-M =1,2-2388 ,5=2866 ,2 H - x.

M =17-M =17-2388 ,5=4060 5H - um.

8.25. AP =P - P =1268,2-250 =18,2xB .
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9.1 Cxema TONUMPUKJIAPUHUHT e4YUMJIAPHU:

9.1.1. Cxemana TyrpwiaHraH KyWIaHUIITHUHT YpTaya KUAMaTH

OuTTa sSpuUM JaBpra HucOataH 2 mapta kymn. Popmyna
Oyiinya

u =uU =-—"",

d p

T
Kapama€rran xomn yuyH:

2 2120 -2 240 1,41
Uu =u =-—U, = = =108 B.
‘ - s 3,14
TOKHUHT ypTraya KUMMaTH 3Ca.
U, 108
| =1, =—%=—=181A,
! R 60

H

9.1.2. Bentumnapaan  yrTaérran

TOKJIADHUHI  ypTaya
KUMaTapu 3ca xap spum aaspaa |, ra Tenr oymagu:
Lrigp= Liaip= 1o=1,81
9.1.3. Ukkunamuu uyiaraMJard TOK BeHTUJIJIaH yTa€TraH TOKKa

TEHTIUP.
| 1 -157-181 =28 A s | = w2 25
= — = , . , = , eKu ) = = = .
2m 2 (04 \/E \/E
bupnaamun yyiaramaaru Tok hopmyna oyiinda
1
| =111 -—- 1 =111-181 =2A
K

™

9.1.4. TpanchopmaTop UyaraMJIApUHUHT XUCOOUI KyBBaTH:

S =1-U =1-1-R=2-2-60 =240 Bt

60
1 .R——=12.2.— =240 Br.
K. K 1

™
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9.2 CxeMa TONMPHUKJIAPUHUHT eYUMJIAPH:

9.2.1. Tyrpunanrad Ky4wIaHUIIHUHT ypTaya KUMMaTH:

U, 220
Uu =U =117 -U =117 - —~ =117 -—==149 B
d ‘ 3

Vs

9.2.2. Cxemanaru TpancOpMaTOPHUHT XUCOOU KyBBaTH:
STP:1,34 Pd

byHIaH, TyFpUJIaHTaH TOKHUHI KyBBaTHU:

S 1800
P = — — — 1340 BT .
d 134 1,34

9.2.3. Harpy3ka TOku:

9.2.4. BenTriinaru TecKapy KyWwIAHUIIHUHT MaKCHUMaJl
KUNMaTH.

m .mec

U = 2,09 -UOI = 2,09 -149 = 312 B.
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