\

\

T LT A L AT LY N A

-
-
B
-
>
-
-
-
-
-
-
-
-
-~
-
-
-
e
-
.-
=
-
2
. &
.
-

IloTepy MOIIHOCTH U 3JIEKTPOIHEPIrUH B
3JIEMEHTAX JIEKTPOIHEPreTHYECKUX CUCTEM

OCHOBHBIC OIIPEICIICHUS U TCPMHUHBI

CTpyKTypa nOTEPH MOIIHOCTH U
3JIEKTPOIHEPTUA

IloTepr MOILITHOCTH B JIMHUAX

[ToTepu MOIIHOCTH B TpaHC(popmaTopax

MeToabl onpeaeaeHus IMOTEPh
BJICKTPOIHEPTUHU




Ilorepu sHEeprun

* [Ipu nepengaye 3EKTPOIHEPTUHA OT UCTOYHHUKOB K
MOTPEOUTEIISIM YaCTh BEIPA0OTaHHOM Ha
3JEKTPOCTAHIIUSAX SHEPTUHU PACXOYETCS B
ANEKTPUUYECKUX CETSAX Ha HATPeB MPOBOJHUKOB U
MATrHUTONPOBOJA0OB, CO3aHUE JIEKTPUUECKUX U
MAarHUTHBIX MOJIeil U SBIISICTCS HEOOXOUMbBIM
TEXHOJOTHYECKUM PACXO0JI0M Ha €€ mepeaauy.

e BceBasuc TCM, 4TO ITIOJIC3HO OTIIYIICHHAs HOTp€6I/IT€J'IHM
OHCPI'vA MCHBIIIC, YCM SHCPI'UA, BBIpa6OTaHHa5I
SJICKTPUYCCKHUMHN CTAHIIUAMMU, TEXHOJIOTUYCCKUUN pacxon

SHEPTUHU Ha €€ Iepeaady 0ObIYHO HA3bIBAIOT MOTEPAMH
IHEPIUH.

AW = WFEH — WHOTP‘
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DHEPIUs U IMOTEPU DHEPTUU

o DIIEKTpUYECKAs SHEPTHS, KaK U MOTEPHU IICKTPUUSCKOM
SHEPIHH, SIBISIOTCS HHTETPAIbHBIMHU BEINUYNHAMU,
3HAYCHHUS KOTOPBIX 3aBUCAT OT Ieproja BpeMeHH. Eciu
AJICKTPOAHEPTHS, IOJIydacMasi IIOTPEOUTEIIEM IIPH
HEM3MEHHOM Ha 3aJJaHHOM MHTEpPBaJIC BPEMEHHU
MOIIIHOCTH, OIIPEACISICTCS 0 (PopMyIe:

W=P-At,

* TO NOTEPH IEKTPOIHEPIUU MPH YKA3aHHBIX YCIOBUAX
MOKHO OIPEIECIUTh TAK:

AW = AP - At.

O4eBHUAHO, UTO MOTEPU IEKTPOIHEPTUU CBI3AHBI C
MOTEPSAMU AKTUBHOW MOIIHOCTH
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IloTrepn MorHOCTH

e [log morepsAsMu MOIITHOCTH CIEAYET
IIOHUMATh ITOTEPHU DHEPTUU 324 UHTEPBAJI
BPEMEHU, KPATHBIN IEPUOTY.

T LT A L AT LY N A

\

PazimuyaroT notepyu akTUBHOW MOIITHOCTH U
[IOTEPU PEAKTUBHON MOIIIHOCTH.

B Bu1y 00BEKTHBHBIX IIPUYHH, IO/I
IIOTEPSAMM SHEPTUHU B JATbHEUIIIEM

CJIEYET MIOHUMATh IOTEPHU AKTUBHOM
SHEPTUH
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CTpykTrypa norepb MOIIHOCTH U
JICKTPOIHEPIrUHU

Bce moTepr MOIIHOCTH B 3JIEMEHTAX JIEKTPOIHEPTETUYECKON
CUCTEMBI PUHATO NOAPA3ACIATh HA TPU BHU/AA:

OT4yeTHas1 BeJIMYUHA MOTEPb JJIEKTPOIHEPTUU B
OHEPrOCUCTEME — PA3HOCTh MEXKIY KOJIUYECTBOM
BIEKTPOIHEPTUH, OTITYILIEHHON B CETh (IJIEKTPUUYECKUMU
CTaHIASIMM, SHEPTOCUCTEMAMHM U T.JI.) U BEJIUUYNHOMN

peaIn30BaHHOM 3JISKTPOIHEPIUHU (CyMMa OINIAYCHHBIX CUCTOB
OT OoTpeOuTene).

PacueTrHasi (TeXHHYeCKAasi) BEJIMYUHA MOTEPb OINPEICIACTCS
10 U3BECTHBIM MapaMeTpaM PEeKUMOB paOOTHI CETH U
napaMeTpam dJIEMEHTOB CETH (PacXo AJICKTPOIHEPIUH Ha
HarpeB M CO3/IaHUE DJICKTPOMArHUTHBIX IOJICH ).

KoMMepueckue morepu — pa3HOCTbh MEXK/Y OTYETHBIMU U
TEXHUYECKUMU MOTEPSIMU (HECOBEPIICHCTBO CUCTEMBI YUETa,
HEOJTHOBPEMEHHOCTh U HETOYHOCTh CHSTHUSI TTIOKA3aHUM,
MOrPEIIHOCTh TPUOOPOB, XUIIIEHUS U T.1.).



CTpykTypa norepb MOIIHOCTH H
IEKTPOIHEPIUHA

Kpowme Toro, morepy MOIHOCTHU B JIMHUSAX U
TpaHcpopMaTopax OPUHATO HOAPA3ACIIATh HA IBE TPYIIIIbI:
HAIPY304YHbIE MOTEPU U MOTEPHU X0JOCTOI0 XO0/A.

[Torepn akTuBHOM MOTITHOCTH AP

Harpy3ouHbie TOTEpU aKTUBHOU [Torepu akTUBHOW MOIIIHOCTH XOJIOCTOTO
MOIIIHOCTH X0/a

Harpes HarpeB oomotok | [ToTepu Ha KOpOHY [Torepu B
npoBoaoB BJI u | TpanchopmMaTopoB| U yTEUKH yepe3 CEepACYHUKAX
KUJT KaOeJeit 1 n3ossiiuio JISIT | TpancdopmaTopoB u
aBTOTpaHcpopma- aBTOTpaHcpopma-
TOPOB TOPOB
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CTpykTypa norepb MOIIHOCTH H
IEKTPOIHEPIUHA

Harpy3o4Hble moTepH - 3TO IOTEPU B IIPOJAOJIBHBIX BETBAX CXEM
3aMEIICHUS], T.€. B COMPOTUBIICHUAX JIMHUNA U TpaHC(HOPMATOPOB.
OHM ONpeAEAOTCS BETUYMHON MPOTEKAOIIET0 TOKA WA MOIIHOCTH
¥ MOTYT OBITh PAaCCUMUTAHBI IO (hOpMYJIaM:

2 2 7 )
AP=3-1*-r=3 ([§+];).r:S_2.,,:P +2Q e 2P r2
v U U”-cos” ¢
2 2 2 )
P :
-AQ:3.]2.x:3.(]§+1129),x25_2.x: +2Q L 2p x
U U U”-cos” ¢
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rne [, la, Ip - MOyJIb IOJTHOTO TOKA, AKTUBHASA U PEAKTUBHAS
COCTABJISOIIME TOKA, IIPOTEKAIOIIETO MO COMMPOTUBIICHUSIM;

S, P, O - MOyJ1b IOJTHOW MOIITHOCTH, aKTHUBHAsI U PEaKTHBHAS
MOIIIHOCTH, TIepeaaBaeMbI€ 110 JUHUU WX TpaHCHOpMaTOpYy.

TYITIIIIYY




CTpykTypa norepb MOIIHOCTH H
IEKTPOIHEPIUHA

| | \ \ |

* IloTepu X0JI0CTOrO0 X0/, KaK B JIMHUAX, TaK U B
TpaHcpopMaTopax HE 3aBUCIT OT MOIIHOCTH
HArpPy3KH ¥ OIIPEIACIAIOTC KOHCTPYKTHUBHBIMHU
OCOOCHHOCTSIMHU 3TUX SJIEMEHTOB CETH U
HanpspkeHueM. 1loa morepssMu X010CTOro xoaa
ITOHUMAIOT MOTEPHU B MONEPEYHBIX JIeMEHTAX
CUCTEMBbI (IIPOBOAUMOCTHX).

Y nenbHbIE 3HAYEHUS IOTEPHh MOIIHOCTH XOJIOCTOTO
X04a IS JUHUM 3JEKTPONEpEeaauud U s

TpaHC(hOPMATOPOB IIPUBOAATCS B CIIPABOYHHKAX
(CMOTpH CXE€MBbI 3aMEIICHUS).
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CTpykTypa norepb MOIIHOCTH H
IEKTPOIHEPIUHA

* B OOJBIIMHCTBE CIIy4aeB JJjisi paCU€TOB MOTEPh
BJIEKTPOIHEPIMU U MOILIIHOCTH IMOTEPU XOJIOCTOr0 X01a B
JIMHUSAX JIOITYCKACTCA HE YYUTHIBATH U3-3a MAJIOTO
3HAYEHUs 3TUX BeJIMUUH. [I03TOMY B pacuerax morephb

MOIITHOCTH M SHEPTHH B JIUHUAX YUUTHIBAIOTCS TOJIBKO
HArpy304HbIe MOTEPH.

[Torepu X010CTOTO X072 B TPaHchopMaTopax u
aBTOTpPaHcopMaTropax MOI'yT JOCTUTATh
CYIIECTBEHHBIX 3HaUeHUM. [loaTOMy mpu pacuerax
noTeph B TpaHChoOpMaTOpax U aBTOTpaHCHOpMaTOpax
cjelyeT YYUTBHIBATH KaK IMOTEPH B COMPOTUBIICHUSIX
OOMOTOK (HAarpy304Hble MOTEPH ), TaK U IOTEPU B
IPOBOJUMOCTAX (IIOTEPHU XO0JOCTOI0 X014).
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IloTepu MOITHOCTH B TPaHchopMaTopax

e IloTepu aKTUBHOW MOIIIHOCTH B OOMOTKaX
TpaHC()OPMATOPOB MOTYT ObITh OIIPEICIICHBI HE TOJIBKO
10 CONPOTUBIIEHUAM, HO U IO MACHOPTHBIM JTAHHBIM. [[J1s

JIBYXOOMOTOYHOI'0 TpaHC(hOpMaTOpa OHU PaBHBI:
2

S
_ HAIP
HOM
111 TPEXOOMOTOYHOTr0 TpaHcpopmaropa:

AP, < o
AFpp = QK ZSHAFPi’
2-Shom i=1

i€ Syup ; - MOIIHOCTb HArpy3Kd I-OM OOMOTKH

TPEXOOMOTOUYHOIr0 TpaHC(PopMaropa. .
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IloTepu MOLIIHOCTH B TPaHCchopMaTopax

Ecnu Ha moACcTaHIMK C CyMMapHOU HAarpy3Kou Sy, p
paboTaroT mapaieIbHO kK OJJMHAKOBBIX TPAaHC(HOPMATOPOB,
TO UX PKBUBAJIICHTHBIEC CONMPOTUBIICHUS B k pa3 MEHbIIIE, a
IIPOBOJIMMOCTH B k pa3 OoJbIIIE.

SHarp
| Y Yo 5

g =k gribry =k-br; rrs XT3
ASy5 = APys + JAQy5; ‘

ASyy =k APy + jk-AQy. 1 A Pxa +jAQx3

SHarp




IloTepu MOITHOCTH B TPaHcpopMaTOpax

e Ecim y4ecTb 3T0, TO MOJYYUM CJIEIYIOIIME BEIPAXKECHUS
JUI CYMMAPHBIX ITOTEPHh MOIIHOCTH:

1 AP
AP=AP, +AP, =k-AP, +—-—%* .S} .,
HOM

1 1 u
AO=AQ, +AQ, =k - X%.§  +_._K%» .§°
Q QX QH 100 HOM k 100 ) SHOM HAI'P

[Ipy 3amaHnu Harpy3kd TOKOM [ ,» (OPMYIIBI MOYKHO
[IPEJICTaBUTH B BUJIE:

1
Asz-APX+;3-[§AFP~rT,

Iy, 1
AQ:k°ﬁ8'SHOM+E'3'IiIAFP.xT’
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IloTepu MOITHOCTH B TPaHcpopMaTOpax

e IloTepu MOIIHOCTH B k MapajlyIeIbHO PadOTAOIIUX

TPEX00MOTOUYHBIX TpaHCHOpPMATOPAX ONPEACIAIOTCS MO
(dhopmyaam:

APK SéH +
k-2\ S,

AP =k AP, + .
SHOM

1, 1
AQ=k- 1)68 “Shou T %-100-S (”KB%Séﬂ Uy +uKH%SIz(H)’
HOM

* 11e Sz Scpp Sy — COOTBETCTBEHHO MOIIHOCTH,
IPOTEKAIOIIHNE IO 0OMOTKaM BBICHIET0, CPEIHEro u
HU3IIEro HANPSAKCHUS.
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IloTepu MOITHOCTH B TPaHcpopMaTOpax

e [TloTepu MOIIHOCTH B k mapaielbHO padOTAFOIIHNX

TPEX0OMOTOYHBIX TpaHChHOpMaTOpPax ONPEAECTIIOTCS 10
(dbopmynam:

APK SéH +
k-2\ S,

]X% ) SHOM + 1
100 k-100-S,,..

AP =k AP, +

2
S HOM

AQ=k-

2 2 2
(”KB%SBH ey Sy T UioS ) )
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MeToanl onpeae/ieHUS MOTEePh JJICKTPOIHCPIUHA

* OnpenescHue NOTEPh DIICKTPOIHEPIUN 110

rpaguky Harpy3ku (MeToj rpa)4ecKoro
MHTECTPUPOBAHUS )
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* OnpeneneHue noTepPb AIECKTPOIHEPTUU
METOJIOM CPE€IHEKBAAPATHYHOI0 TOKA
(CpeaHEeKBaAPaTUIHOM MOIITHOCTH)

e OnpenenceHue NOTEPh DICKTPOIHEPTUU 110
BpeMEHHU HAMOO0JIbIINX NOTEPH

LI R I O O, B




OnpeaesieHne NoTepb 3JEKTPOIHEPruM 1Mo rpaguky
HATPY3KHM (MeTOA rpa)uuecKoro HHTErpupPoOBaHMA)

P, y
e Meto 3akirouacTcs B MBm

P1
BBIUYMCJICHUU TIOTEPh
3JIEKTPOIHEPT U HA KAXKIOU P2
CTyIIEHU rpaduKa Harpy3Ku

1 JaJbHENUIIIEM :
O \\ ..... RN

BEJIMYUH. At1 Atz t2 Ats BT, 4
: [ToTepu PHEPrUHU B JIEMEHTE IEKTPUUECKOH CETH ONpPENeISIoTCs 110

AW:%‘AB At
i=l

Y
|l »
»
| »
! »
-
=
-
| -
-
| -
. -
- =
-
. -

rae APi - noTepy MOIITHOCTH Ha I CTYNEHH I'padUKa Harpy3KHu;

Ati - nHTEpBa BpEMEHU (JJIMTEIBHOCTD I CTyIIEHU Tpaduka
Harpy3Ku);

N — KOJIMYECTBO CTyNEeHel rpaduka Harpy3KH.




OnpeaesieHne NoTepb 3JEKTPOIHEPruM 1Mo rpaguky
HATPY3KHM (MeTOA rpa)uuecKoro HHTErpupPoOBaHMA)

P, y
Meron nMeeT BBICOKYIO CTEIIEHD MBm

TOYHOCTH, HO HEOOXOJUMOCTh P
rpaduka Harpy3oK JejIaeT ero P>
TPYJAOEMKHUM 1 HE TIO3BOJISICT
HCIO0JIb30BaTh METO/I rpa)uueCcKOro

AL IATp IS E IR 18 U DIC ISt \ ..... NN
IIPOCKTUPOBAHUSI. \ : : : :l

At Xz t2 Az 3T,y
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* Tlotepu SHepruM B 3JIEMEHTE NIEKTPHUECKOH CETH OMPEIENSIOTCS I10
= v
AW = E AP - At
i=1

rae APi - noTepy MOIITHOCTH Ha I CTYNEHH I'padUKa Harpy3KHu;

Ati - nHTEpBa BpEMEHU (JJIMTEIBHOCTD I CTyIIEHU Tpaduka
HArpy3KH);

N — KOJIMYECTBO CTyNEeHel rpaduka Harpy3KH.




Onpenesienne norepsb dJIEKTPOIHEPIrUuU
METOA0M CPEIHEKBAAPATHYHOI0 TOKA
(CpeaHeKBAAPATHYHOM MOIIHOCTH)

JIOCTOMHCTBO 3TOT0 METOJIA B TOM, YUTO CPEIHECKBAAPATUYHBINA TOK

(MM MOIIIHOCTB) BBIUMCIISIETCS TOJBKO OJIMH pa3 JJisd CEPUU
pacyeToB.

CpenHexkBanpaTuuHbIi TOK I p j-p — 3TO TAKOU YCIOBHBIN
HEU3MEHHBIN 110 BEJIMYMHE TOK, [IPU IPOTEKAHUN KOTOPOI'O 110 CETU
B TEYEHHUE PACYETHOI'O NEPUOA BBIICIAIOTCS TE XKe IIOTEPU DHEPTUH,
YTO M IIPY NMPOTEKAHNUU JEUCTBUTEIBLHOIO TOKA, H3MEHSIOIIETOCH 110
rpaduKy Harpy3Ku.

T
AW =3-r-[I}dt =31}, 4 -7-T.
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Onpenesienne norepsb dJIEKTPOIHEPIrUuU
METOA0M CPEIHEKBAAPATHYHOI0 TOKA
(CpeaHeKBAAPATHYHOM MOIIHOCTH)

* (CpenHeKBaIpaTUYHbIM TOK MOXXHO OIIPEJIECIIUTD:

v _\/If-Atl+122-At2+1§-At3+...+Ij-Atn

CP.KB. — )
T

| @ 7€ T — uHTEpBaAN BpEMEHM, 32 KOTOPBIA HEOOXOIUMO ONPENETUTH IIOTEPH;

006000000000

= @ N — KOJIMYECTBO CTYIICHEN rpauka Harpy3KHu.
- [lepexoas OT TOKA K MOIITHOCTH, MOXKHO 3aIACaTh:
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r r

T
AW = [Stdt=——-S% 5 - T,

2
HOM 0 HOM

1€ S¢pxp - CPEAHEKBAIPATUYHAS MOIIHOCTb, KOTOpasi ONPENEISAETCS T10
dopmyire:
2 2 2 2
. :\/S1 At +S2AL + 82 AL 4.+ 8% AL
CP.KB. T




OnpenesieHue NOTephb FJIEKTPOIHEPTUH 110
BpeMeH! HAN0O0/IbIIUX MOTEPH

OaHuM 13 HanOoJIee MPOCTHIX METOJOB, UCTIOIB3YEMBbIX IS
NPUOINKEHHOM OLIEHKU MOTEPh AIECKTPUUECKON IHEPIUH, B
YaCTHOCTH, HA CTAJIMU IPOEKTUPOBAHUS JJIIEKTPUUECKHUX CETEU,

SABJISIETCSI pacueT MO0 BPEMEHH MaKCUMAJIbHBIX (HAM0O0JIbIIINX)
oreph.

B pesynbraTe ananuza Gopmyst 1Jisl OonpeeIeHUs MOTEPh MOIIHOCTH
MOYHO 3aKJIFOYUTh, YTO HArPY30YHBIE TOTEPU MPONOPIUOHATBHBI

KBaJpaTy MOJHOU MOIIHOCTH, IIEPEAABAEMOM YEPE3 DIIEMEHT
CHACTEMBI.

2 2 2 2
AP=3-]2-rz3-([§+[§)-r=s—2-r=#-r= 2P r2 :
U U U”-cos” o
r

2
HOM

e [Iloatomy, cunrasd, 4to , = const

MOKHO 3aIUCATD: AWi ~ S?i - Ati
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OmnpenesieHue MOTEPhb JJIEKTPOIHEPTUU 10
BpeMeH! HAN0O0/IbIIUX MOTEPH

e (CraenoBaTebHO, OIS &
TPEXCTYIIEHYATOI 0 TpaduKa
HArpy3Ku, IPUBEACHHOTO S5 |
paHee, MOXHO ITOCTPOUTH j \
3aBUCUMOCTD S°=f{1). f \

~
Xt Nz t2 Mz t3T, u
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BpeMsi Han00JIbIIKMX MOTEPD (T) IPEACTABIISIECT COOOM
a0cIuCCy NPSMOYTOJbHUKA, IIOIIAlbh KOTOPOro paBHA

IUTOIIAM, OrPAaHHYECHHOM IpaHKOM 3aBUCUMOCTU S°=f(1) u
KOOPJAVMHATHBIMU OCSIMHU.

JTa MJI0MAAb NPONOPLUMOHAJIBLHA MOTEPAM
TEKTPOIHEPTUH

2000000




OnpenesieHue NOTephb FJIEKTPOIHEPTUH 110
BpeMeH! HAN0O0/IbIIUX MOTEPH

e lloaTOMY MOXKHO 3amUCaTh:

ZSz Al = 2r 'SI%IB'T:APHB'T

2
UHOM i=1 HOM

BpeMeneMm HaM0O0JIbIIUX NMOTEPb 7 HA3bIBAETCS BPEMS, 32
KOTOpPOE pH Mepeaadye HanOoJIbIIel Harpy3Ky B CETH
BO3HUKHYT T€ € MOTEPU IEKTPOIHEPTUHU, UTO U IIPU padoTe
CETH MO ACHCTBUTEILHOMY I'paUKy Harpy3KHu.

DTO yCIOBHOE BpeMsi, KOTOPOE MPH ONPEACICHUN MOTEPh
AJIEKTPUYECKON SHEPTUH 32 TOJI MOKET OBITh OMPEACIICHO 10
dbopmye:

T

2
0,124 + -8760.
lOOOO
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OnpenesieHue NOTephb FJIEKTPOIHEPTUH 110
BpeMeH! HAN0O0JIbIIUX NMOTEPh

 BpeMmst Han0O0JBIINX MOTEPb T MOXXET OBITH
ONPEJICICHO U I10 «KPUBBIM I 1a3yHOBa»

(t=¥T,x cosp))
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OnpenesieHue NOTephb FJIEKTPOIHEPTUH 110
BpeMeH! HAN0O0JIbIIUX NMOTEPh

Ilopsinok pacyera moreps MO0 METOAY 7

OnpenendroT BpeMs UCIO0JIb30BaHNs HAMOOJIbIIEH
Harpy3ku 1.

OHHUM M3 IEPEUYHUCICHHBIX CIIOCOOOB HAXOAAT BEIUYUHY
BPEMEHM HAHOOJIbIINX MOTEPh 7.

JI1s pexkrnmMa HanOOIBIINX HATPY30K OMPEACIISIIOT

BEJIMYHUHY MOTEPh AKTUBHOU MOIITHOCTU APy .

[Io popmyne AW = APy + T ONPEAETSAIOT MOTEPH
3JIEKTPOIHEPIHH.
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OnpenesieHue NOTephb FJIEKTPOIHEPTUH 110
BpeMeH! HAN0O0JIbIIUX NMOTEPh

Henocrarxkm metona:

BoJjibasi IOrpelmHOCTh PAcYeTOB, 00YCIIOBJICHHAS
IPEANOJIOKECHHEM O TOM, YTO Ipa(K1 aKTUBHOHN U
PEAKTUBHOW MOIITHOCTH MOAOOHEI, T.€. COS Y =COnsSt.

JlaHHBIM METOJ HEBO3MOXKHO HCIIOJb30BaTh JJIS
ONIPEACIICHUA ITOTEPh B AJIEMEHTAX, UMEIOIIUX
IIEPEMEHHOE aKTUBHOE COIIPOTUBJICHUE (JIMHUH CO
CTaJIbHBIMM IIPOBOJIAMH ).
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OmnpenesieHue MOTEPhb JJIEKTPOIHEPTUU 10
BpeMeH! HAN0O0JIbIIUX NMOTEPh

Hekotopbie 0COOEHHOCTH UCIIOIB30BaHUs METOAA IIPU
nepenaye MOITHOCTH 110 YYAaCTKY CETU K HECKOIBKUM
IIOTPEOUTEIAM, XapaKTEPU3YOLIIUMCS OTINYAIOIUMHUCS
BEJIMYUHAMU 1 ;5 U Py

A

1 2 3
Prs1, THe1 Prs2, THe2 PtB3, THe3
B paccMaTpuBaeMoM Cilydae HEOOXOIUMO OIPEHEIIATh

CpeIHeB3BEIICHHOE 3HAYCHHE BPEMEHH MCI0JIb30BAHUSA
HAUOOJIbIEH HATPY3KHM JUIST KAKJOTO y4acTKa CETH. 7
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OnpenesieHue NOTephb FJIEKTPOIHEPTUH 110
BpeMeH! HAN0O0JIbIIUX NMOTEPh

Tak Kak 10 y4acTky 2-3 mpoTeKaeT TOJIbKO MOUIHOCTh
Harpy3ku 3, To 3HaueHue 7y , ; OyJaeT paBHO
3Ha4YeHUIO 1 ; .

A

1 2 3
LI SR S
—
Phs1, THb1 Phs2, THe2 Prg3, THes3

T

HE2-3 — L HpB3
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OnpenesieHue NOTephb FJIEKTPOIHEPTUH 110
BpeMeH! HAN0O0JIbIIUX NMOTEPh

ITo yyacTtky 1-2 nmpoTekaroT MOIITHOCTH y3J1a 3 U y3Ja 2.

A

i 1 2 3
—>

PHs1, THb1 Pus2, THs2 PrB3, THe3
[TosTomy md ydactka 1-2 aHalloruaHas BEIU4YHAHA
omnpeensercs no Gopmysie:

_PHEz'THsz'l'P -1

Hb3 Hb3

Bygy + 1

HB3

T

HB1-2

p



OnpenesieHue NOTephb FJIEKTPOIHEPTUH 110
BpeMeH! HAN0O0JIbIIUX NMOTEPh

Tak kak o y4actky A-1 nmpoTekaroT MOITHOCTH BCEX
Harpy3oxK,

A 1 2 3

o

= SRR R
PHs1, THe1 Pre2, THe2 PrB3, THe3

TO JJIsl ydyacTka A-1 npuMmeHuma gpopmyia:

T . PHEI 'TH51 +PH52 'TH52 +PHB3 'TH53
HbE A-1 ~— ’

P+ P+ P

HE?2 Hb3
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OnpenesieHue NOTephb FJIEKTPOIHEPTUH 110
BpeMeH! HAN0O0JIbIIUX NMOTEPh

B obmiem ciydae popmyiia ajist onpeaesieHus
CPEJHEB3BEIICHHON BEIMYMHBI BPEMEHU MCIIOJIb30BaHUS
HanOOJIbIICH Harpy31<p1 MMEET BU/I;

W Z HBi HEz

kpMa . PHB Z -

rne k,,, - KOB(l)(bHHHeHT pa3HOBPEMEHHOCTU MaKCHMYMOB
Harpy3KH aKTUBHON MOIIHOCTH, KOTOPHIA IIPU COBIIAACHUM
MaKCMMYyMOB Harpy30K pa3jn4HbIX IyHKTOB paBeH 1.
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OmnpenesieHue MOTEPhb JJIEKTPOIHEPTUU 10
BpeMeH! HAN0O0JIbIIUX NMOTEPh

B obmiem ciydae popmyiia ajist onpeaesieHus
CPEJHEB3BEIICHHON BEIMYMHBI BPEMEHU MCIIOJIb30BaHUS
HanOOJIbIICH Harpy31<n MMEET BU/I;

W Z HBi HBz

kpMa . PHB Z -

VYKa3zaHHYH0 0COOCHHOCTh Heo6X0):[HM0 quTI)IBaTL U IIpHU
pacyeTe MOTEPh JICKTPOIHEPTUU B MOHUKAOIIUX
TPEX00OMOTOYHBIX TPaHchopMaTopax U
aBTOTpaHchopMaTopax, y KOTOPhIX 10 0OMOTKE BBICIIETO
HaOPsOKEHUS IMTPOTEKAOT MOITHOCTH, PAaBHBIE CYMME
MOIIHOCTEN 0OMOTOK CPEIHErO M HU3IIETO HAPSKEHUSI. "
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OnpenesieHue NOTephb FJIEKTPOIHEPTUH 110
BpeMeH! HAN0O0JIbIIUX NMOTEPh

[Ipu OOJIBIIIOM YHCJIE€ HArPY30K, UMEIOIINX Pa3IndHbIC
3HAUYCHUS KO3 (UIIMEHTa MOIITHOCTH (Ccos @), s
ONPEJICIICHUS BEIMYUHBI 7 IMOJIb3YIOTCS
CpEIHEB3BEIICHHBIM 3HAYCHUEM JJAHHOTO ITapaMeTpa,
onpeAcasieMoro 1o GopmyiJie:

iPHBi - COS @,

_i=1
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1. OCHOBHBIE PACYUETHBIE BbIPA’KEHUSA

1. YaenbHOE aKTUBHOE COMPOTHUBIICHHE MPOBOJAHUKA (Da3bl JTUHUU B
3aBUCUMOCTH OT TEMIIEPATYPhl OKpPYKaIoIIeH cpesibl O

re = 1o(1 + 0,004(® — 20)),
rae ro — B OM/kM, ® — B rpa.

2. YaenbHOE aKTUBHOE COMPOTUBIICHUE (ha3bl JIMHUU COOTBETCTBEHHO
IIPY HEePACIICIJICHHON U pacileryieHHON (pa3e BO3TYIITHON JTUHUM

1 T,
—— . '=-2. Om/km.
N

p
Iy =—= DT
0= F Y F 0

3. YILGHBHOC PCAKTUBHOC COIIPOTHUBJICHUC (1)3351 JIMHUH

I

— _ DCP -4 _
Xo=Xg+Xg=|2nf-4,6lg——+2xnf-0,5n 10" =
np

D,
=0,144 1g——+0,0157, Om/xm™m ,

rnp

rje Iy, 1 D, — B CM.

4. Y nenbHOE MHIYKTUBHOE CONPOTUBIICHUE MPU PaCIICIZICHHON (a3e
BO3yIIHOW JINHUH

D
Xy = 0,144 1g—= L Q0157 , OM/KM.
N

OK

5. CpegnereoMeTpruiecKoe pacCcTosTHUE MexXy dhazamu

Dcp = %/DABDBCDCA :



38. Harpy3ouHbie TOTE€pHU DSJIEKTPOIHEPTHU MO METOAY CPEeAHUX
Harpy3o0kK

AW = AP, T kg ;

JUTSl TIEPUOJIa, PABHOTO TO/TY

1090

k
b TH6

+0,876.
39. DHeprus
W = PH6TH6 a-

40. BonHOBOE CONPOTUBIICHUE JTUHUU

z - Toti%o _ 7 ¢
go +1bg

41. ITocTositHHAs pacIIpOCTPaHEHUS AIEKTPOMATHUTHOM BOJIHBI

Y = \/(fo +3X0)(80 +bg) =PBg +Jag.
42. BonHoBast AjyHa JUHUU
Ay = a-L.

43. CKOpOCTh paclpOCTPAHEHUS FJICKTPOMArHUTHON BOJIHBI

12



69. KpyTu3Ha 4aCTOTHOM XapaKTEPUCTUKHU PETYIUPOBAHUS N TE€HEpa-
TOPOB CUCTEMBI

Z (Pl HOMkri )
k — _i=l )
r.c P

CUCT

70. KpyTh3Ha COBMEIIEHHON YaCTOTHOW XapaKTEPUCTUKNA CUCTEMBI

C Ir.c

71. OTKJIOHEHHE YaCTOThl B CUCTEME, BOSHUKAIOIIEE B IIpolecce mep-
BUYHOT'O PEryJIMPOBAHMS TPH MOSBICHUH JAedUIITa MOIITHOCTH AP

AP
ik, k, k)P,

72. deuuut MOITHOCTH B CUCTEME, BHI3BaBIINM OTKJIOHEHUE YacCTO-
Tbl Af B mipoliecce NepBUYHOTO PETYIUPOBAHUS

AP = (k, k, +k,)P, fA—f.

HOM

73. MOIIHOCTP KOMIIEHCUPYIOLIETO YCTPOMCTBA MONEPEYHOM KOM-
NEHCAIlMU C YYETOM CTAaTUYECKUX XapaKTepUCTUK HArpy3Kd, HEOOXOdM-
Masi Uit u3MeHEeHUs HanpsKeHus ¢ Uy 10 Uy

— (U2)K _UZ)Uz)K +(P2;K —P2 UZ)I(

Q, . 0

R U
)§+(Q2)K -Q, U—Z;K)-

19



2. YCJIOBHBIE OBO3HAYEHMWS,
HNCITOJIB30OBAHHBIE B ®OPMYJIAX

P, Q, S — COOTBETCTBEHHO aKTHUBHAs, PEAKTUBHAS U TIOJIHAS. MOIIIHOCTH;

R, X — akTMBHOE U PEaKTUBHOE CONPOTUBIICHUE;

I — Toxk;

U — nanpsbkeHue;

Ulon — HOMUHAIILHOE HaNpsKEHUE OOMOTKHU TpaHcPopMaTopa, JIMHUY;

o — YAEJIbHOE AaKTUBHOE COINPOTUBIICHUE JIMHUU TPU TEeMIEpaType
okpy:karomeii cpeast +20 °C;

L, { — nnuna nuHuy;

I'p — PAIUYC IPOBOJA;

i

Xy, X, — COOTBETCTBEHHO BHEIIHEE M BHYTPCHHEE YJENBHOE peaK-

TUBHOE COMPOTUBIICHUE JIMHUH;

Xo — YAEIbHOE PEAKTUBHOE CONPOTUBIICHUE JIMHUU;

L — MarHUTHasi MPOHUIIAEMOCTh MaTepuralia MpoBO/JIa;

f — yacTtoTa nepemenHoro toka, ['ii;

® — UUKJINYECKAS 4aCTOTa;

Dag, Dgc, Dca — pacctosinue Mexay npoBojiaMu COOTBETCTBEHHO (ha3
A, B, C;

Co — paboyasi eMKOCTb;

by — ynenbHasi peakTUBHasi IPOBOJAUMOCTD JIMHUY;

Qp — 3apsiaHas MOIIHOCTD JINHUY;

APy — yaenbHbI€ CPETHET0JIOBBIE MOTEPU MOITHOCTH HA KOPOHY;

AP, — cpenHeronoBbie NOTEPU MOIIIHOCTHA HA KOPOHY;

MOTEPU KOPOTKOTO 3aMbIKaHUs TpaHchopmartopa;

Ui — KpUTHYECKOE HANIPSIKEHUE KOPOHBI;

m, — K03 GUIHUEHT TIIaIKOCTH (IIIEPOXOBATOCTH) MPOBOJIA;

m,; — KO3()PUIMEHT MTOr0/Ibl;

O — Ko3(pPuULKEHT cOCTOAHUS AaTMOC(EPHI;

R, — 9KBUBaJIEHTHBIN pajnyc pacuierjieHHoH (a3bi;

N — KOJIMYeCTBO MPOBOAOB B paCIICIUICHHOU (a3e;

dcp — CPEHETEOMETPUYECKOE PACCTOSHUE MEXKAY IIPOBOAAMH OJHOU
¢a3bl (1ar pacmeruieHus ¢asbl);

F — nmomaaes ceyenus npoBojia;

F.; — miomaab ceueHus: CTalbHOM YacTH IPOBOJIA;

Ip — paauycC paclICIUICHUS;

21



Siow — HOMHHAJIBHAS MOITHOCTH TpaHchopMaTopa;
AP, APy, APy — moTepu KOPOTKOrO 3aMbIKaHUs JJIi OOMOTOK

BBICIIIETO, CPEHET0 M HUBIIETO HAIPsHKEHHUH TpaHcpopmaTopa;

AP g1, APgc, APycy — MOTEPU KOPOTKOTO 3aMbIKaHUS JJIs1 TIap 0OMO-

TOK TPEX0OMOTOYHOTO TpaHC(hOopMaTopa;

Uy, % — HanpsiKeHe KOPOTKOTO 3aMbIKaHUs TpaHC(hOpMaTopa;
Uis, %, Uc, %, Ui, % — HanpsKEHHST KOPOTKOTO 3aMbIKAHUS IS

OOMOTOK BBICILIETO, CPETHETO Y HU3IIETO HANPSHKEHU TpaHcpopMarTopa;

Ussn, Ukse, Uxcn — HalIpsDKEHUST KOPOTKOTO 3aMbIKaHUS ISl Tap 00-

MOTOK TPEXOOMOTOYHOTO TpaHCPOPMATOPa;

AP, — moTepu aKTUBHOM MONITHOCTH XOJIOCTOT'O XO/a;
AQx — mOTEPU PEAKTUBHON MOITHOCTH XOJIOCTOTO X0/14;
I, % — TOK X0JI0CTOTO X0/1a TpaHcphopmMaropa;

Sty — TUTIOBasi MOIIIHOCTh aBTOTpaHChOpMaTopa;

B — ko3 UIMEHT 3aTyXaHUs BOJHBI;

o — ko3 PuureHT u3mMeHeHus (pas3bl BOJIHBIL;

Z; — BOJJTHOBOE COIIPOTUBJICHUE JTUHUU;

&z — ApTYMEHT BOJIHOBOT'O COMPOTHBIICHHUS;

A, B, C, D — noCTOsSIHHBIE YETHIPEXITOJIOCHUKA,;

AU — nmafiecHue HaIpsKEHUS B DJIEMEHTE CETH;

AU — moTepsi HaNpsHKEHUs, NPOJOJIbHAsT COCTABIISIONIAS ITAJCHUS

HAIIPAKCHUA,

OU — monepeyHasi COCTaBJIAIONIAs MaJeHUs HAPSDKCHUS;

AP; — morepu akTUBHOI MOIITHOCTH B 3JIEMEHTE CETH B J-M PEKHME;
AP, — cpeiHu€e OTEpHU aKTUBHOM MOITHOCTH;

AQj; — IOTepH PEaKTUBHON MOIIHOCTH B 3JIEMEHTE CETH B J-M PEKHUME;
T — mepuon BpeMeHu;

k4 — ko3P punment Gpopmsl rpaduka HarpysKu;

S; — MOIITHOCTH B y3JI€ CETH;

Sij, Zi; — MOIITHOCTB U MIOJIHOE CONIPOTUBIICHNE Y4aCTKa 1j;

n;j — ko3 punueHt Tpanchopmanmy Ha y4acTke 1j;

T — BpeMs KCTI0JIb30BAaHUSI HAMOOJIBIIIEH MTOJTHON HArpy3KHu;

Tus 2 — BpEMSI HCTIOJI30BAHUS HAMOOJbIIEH aKTUBHOM HArpy3KH;

Tep s — CPEOHEB3BELICHHOE BPEMs MCIIOJIB30BAHUS HAMOONBIICH

Harpy3Ku;

22

T — BpeMsi HAUOOJIBIINX MOTEPB;
N — KOJIMYECTBO YYaCTKOB KOHTYPA;



Uy — HanpsKEeHWE OMOPHOTO Y3714,

K — kanutanbHbIE 3aTpaThI;

E, — HopMatuBHBIN k03D PUIMEeHT 2P (HEKTUBHOCTH KaUTAIbHBIX 3a-
TpaT (0aHKOBCKUM MPOIICHT MO CCY/IE);

E — HOpMa TUCKOHTUPOBAHMUS;

Kion, Ki — COOTBETCTBEHHO CTOMMOCTB JIMHUU, TPAaHC(HOPMATOPA;

K,y — CTOMMOCTB pacnpenenuTeIbHOI0 YCTPONCTBA,;

Kiocr — MOCTOSIHHAS 4ACTh KAIUTAIBHBIX 3aTPAT B MOACTAHUIHIO;

P — OTUUCIEHHUS OT KalUTAJIbHBIX 3aTPaT HA aMOPTU3ALMIO, TEKYIIUN
PEMOHT U 00CITyKUBAHUE;

K, — TMKBUIHAS CTOUMOCTD;

W — KOIMYECTBO JIEKTPOIHEPTUH;

AW, AW, — IOTEPU JIEKTPOIHEPTUH HATPY30UHBIE U XOJIOCTOTO X014,

Bx U By — ynenpHas crouMocTh 1 KBT-4 moTeph 3HEPrum COOTBET-
CTBEHHO XOJIOCTOI'O X0J1a ¥ HATPY304YHBIX IIOTEPD;

I, — HanbonbIIee 3HAUEHNE TOKA;

J, — HOpMaTUBHAs IKOHOMUYECKAs IIIOTHOCTh TOKA;

AU, jon — JOITyCTUMAsI HOTEPS. HAIPSYKEHUSI B AKTUBHOM COIIPOTHUBJIE-
HUU JIUHUY;

p — YJIE€JIIbHOE COMPOTUBJICHUE MaTEpHUAJIa MPOBOJHUKA;

Y — yAE€IbHAs MPOBOAMMOCTh MaTepUaia MPOBOIHUKA,

[i,, Pi; — TOK ¥ aKTUBHAsi MOUTHOCTb B 1-i TUHUMU.

€ ,&1 — KOI(PPUIIMEHTHI OrpaHUYCHU MOIIHOCTU TOTPEOUTEINS TIPH
aBapuu U IJIAHOBOM PEMOHTE;

o, B — yaenbHbIE yIIepObl OT aBAPUMHBIX U IMJIAHOBBIX OrPAHUYECHUN
AIEKTPOCHAOXKEHUS;

O, — IapaMeTp MOTOKa OTKA30B;

®;; — MapaMETP MOTOKA IMIAHOBBIX OTKIIOUYECHUN;

T,, T, — cpenHee BpeMsi BOCCTAHOBJICHUS MPU aBAPUWHOM U IIJIAHO-
BOM PEMOHTE;

ki — KpyTH3Ha YaCTOTHOM CTATUYECKOM XapaKTePUCTUKAMU F€HEpaTopa;

k,; — KpyTH3HA YaCTOTHOM CTATUUECKON XapaKTEPUCTUKU HATPY3KHU;

k, — koo puLKeHT pe3epBa aKTUBHOM MOILHOCTU B CUCTEME.

R — pe3ynbTar, 1OCTUTHYTBIN B TOJ t.
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3amaua 5

3ajgaH BapwaHT JUHHM JJIeKTporepenadn (tadia. 26, 27) u roaoBoit
rpauK akKTUBHOW HArpy3KH IO MPOAOIKHUTEIBHOCTH, a Takke KodhPu-
MEHT MOLIHOCTHY Ha KaXKJIOM CTyNeHU rpaduka Harpy3ku (Taoun. 28).
Boerueptuth TO70BBIE TpadUKU AKTUBHOM W TOJHOW HArpy3KH IO
IPOJOJDKUTETFHOCTH U OMPEACIUTh HArpy30YHbIC TMOTEPH DICKTPHUYC-
CKOM DHEPTUU CIEAYIONUMU METOTAMHU:
1) rpadguueckoro uaterpupoBaHus (10 3aJaHHOMY TpadUKy Harpy3ku); S 3agada
2) cpeAHEKBAIPATUYHON MOIIIHOCTH U TOKa; 6 3aga4ya
3) BpeMeHU HauOOJIBIINX MOTEPH; 7 3aaa4a

CpenHekBapaTUYHYI0 MOIITHOCTh M BpeMsi HAUOOJIBIIUX TOTEPh BbI-
YUCIUTD IBYMS CITIOCOOAMHU:

1) Ha ocHOBE ro/10BOTO TparKa HArPy3KHU MO MPOIOKUTETEHOCTH;

2) npuOIMKEHHBIM CIIOCOOOM MO SMIUPUYECKUM 3aBUCUMOCTSM Ye-
pe3 MOHITUE BPEMEHH MCIOJIb30BAHUS HAMOOJIbIIIEH HATPY3KHU.

BbraucianTth pa3nnuus B MOTEPSX SHEPTUU (B MPOLIEHTAX ) MO PA3IMYHBIM
METO[aM, IPUHSB 32 TAJIOHHBIN METOJ] TPa(UUECKOr0 UHTErPUPOBAHMUSL.

Pe3ynbTaThl pacueToB cBeCTH B Ta0JI. 29.

Tabmuma 26
[TapameTpbl JIMHUM BJIEKTpONIEpEaaAYN
[Tmomane HauGomnpmas
Howmep HomunanbHoe | ceueHus mpo- Jmna rnepenaBaemas
BApUaHTA | HampsKeHue, kB BOJIOB JIMHUH, KM MOIIIHOCTb,
mapku AC MBT
| 35 70/11 10 3
2 35 95/16 10 4
3 35 95/16 15 5
4 35 120/19 20 7
5 35 120/19 30 6
6 35 150/24 25 9

Oxkonyanwue tadi. 26
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[Tnomane HauGonpmras
Howmep HomunansHOoe | cedeHus mpo- Jnuna rnepeaaBaeMas
BapuaHTa | HamnpsiKeHue, kB BOJIOB JIMHUH, KM MOIITHOCTb,
mapku AC MBT
7 110 70/11 30 15
8 110 95/16 40 12
9 110 95/16 35 20
10 110 120/19 40 25
11 110 120/19 20 40
12 110 150/24 45 30
13 110 185/29 50 35
14 110 240/32 55 40
15 220 240/32 150 100
16 220 240/32 190 80
17 220 300/39 170 120
18 220 400/51 190 140
19 220 500/64 200 160
20 220 500/64 180 190
21 35 120/19 27 7
22 110 150/24 37 28
23 110 185/29 36 27
24 110 240/32 28 32
25 110 240/32 34 26
26 220 300/39 120 96
27 220 400/51 160 130
28 35 70/11 13 5
29 35 150/24 16 8
30 110 70/11 26 24
Tabnuma 27
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KonnuecTBo nienen TMHUA 3JIEKTPOIIEpEaun

Howmep Bapuanrta KommuectBo nieneu
1-3 1
4—6 2
7-10 3
Tabauna 28

["otoBo# rpaduk HArpy3Ku MO MPOJOJKUTEIBHOCTH

Howmep cryneneil rpapuka Harpy3ku 1 2 3 4

3HaueHue Harpy3KH B IOJISIX OT HAMOOJb-

. . . 1,0 0,8 0,6 0,4
1Iei neperaBaeMoi aKTUBHOM MOIIHOCTH

JIUTeNbHOCTh CTyIIEHEH, U 1000 | 2000 | 3000 | 2760
Koaddurment momnocTu 0,9 0,85 0,82 0,79
Tabmuma 29

Pe3ynbTaThl pacueToB MOTEPH AJICKTPOIHEPTUU B TUHUU

[ToTepu 3HEprUN

[ToTepu
B IIPOLICHTAX OT Ilorpem-
Merton DHEPTUH, .
IIepelaBa€MON | HOCTb pacue-
MBTu o
SHEPTHH Ta, %

['pacdhuueckoro nHTErpUPOBAHUS

CpenHekBapaTUYHOU Crioco6 1
MOMHOCTH Crioco6 2

Bpemern Hanbosbimx | C110co0 1
NoTepE Croco0 2

3aoaua 6, 7 - ebinoaHums pacyemol U 3anecmu pe3yibmamsl 8 maoauyy 29 eviuie
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3agaua 8

PET'YJIMPOBAHUME YACTOTBI U AKTI’I?HOFI
MOIIHOCTH B JIEKTPOSHEPI'ETUYECKOU CUCTEME

OnpenenuTs KpPyTH3HY YaCTOTHOM CTATHYECKOM XapaKTEPUCTUKH CHUCTEMBI
(coBMECTHO MOTpeOUTENEH U IIEKTPOCTAHIIMI), B KOTOPYIO BXOJAT N TypOOreHepaTopoB
TEIUIOBBIX AJEKTPOCTAHLMM, KaXXIbli MOIIHOCTbIO Pn € KpPyTU3HOM 4YacCTOTHOMN
XapaKTEePUCTUKU Kr.n ¥ M THAPOTEHEPATOPOB MOUIHOCTHIO Pm KaXKIBI C KPyTHU3HOMN
xapakTepucTuku kr,m. IlomoBuHa TypOOreHepaTopoB M IOJOBHHA T'MIPOIE€HEPATOPOB
3arpyKeHsl 10 HOMHMHAJIBHOM MOIIHOCTH, Apyras noioBuHa - 10 0,6 HOMHHaIBHOU
MOIIHOCTH. KpyTH3Ha 4acTOTHOH CTaTMYECKOW XapaKTEPUCTHKU Harpy3ku ku = 2.5.

3navenus n, Pn, ken, m, Pm, kem w kg mpussTes w3 t1abn. 30, 31 mis 3amaHHOTO
MperoaBaTeieM BapuaHTa.

Tabauma 30
I/ICXOI[HI:-IC JAHHBIC O KOJIMYECTBEC U MOIIIHOCTHU FeHepaTOpOB
Homep |y 3 | 46 | 7.0 | 10-12 | 13-15 | 16-20 | 21-25 | 26-30
BApHMAHTA

n,mr. | 30 | 26 | 24 34 42 18 22 28
P,, MBt | 200 | 100 | 150 | 200 100 300 | 300 100
m, IIT. 20 28 36 14 12 16 18 12
Pm, MBT | 50 | 60 | 20 70 40 30 40 50

Tabmuma 31
Hcxomubie maHHBIE O KPYTH3HE CTaTHYECKHX XapaKTEPUCTUK

Homep BapuanTa 1 2 3 4 5 6 | 7| 8 9 (10
Kn 1518 |20 | 22 | 25 | 15 |17 | 23 | 20 |17
K rm 30 | 35 | 40 | 45 | 50 | 25 | 30 | 35| 30 |35
ku 2512,1 12311812024 1,7]1,9]22]1,6
Homep BapuanTa 11 | 12 |13 | 14 | 15| 16 | 17 | 18 | 19 |20
Kin 25123 114 |21 |19 |20 | 15|24 | 18 |19
K rm 48 | 34 | 28 | 43 | 35 | 35 |34 |39 | 32 |29
kn 1,91201(2,11,7]120]23[18]1,9|21 11,9
Homep BapuanTa 21 | 22 | 23 | 24 | 25|26 | 27 | 28 | 29 | 30
K rn 15122 22|28 | 15| 18 | 19 | 28 | 28 | 18
K rm 30 | 36 | 29 | 51 | 25 | 35 |39 |49 | 52 | 39

ki 1,91201(123123]120]23]19]1,9]22]2,1
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