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2. OCHOBHBIE TOHATHSA, TEPMWHBI
H ONPEJIEJIEHHA

Cuemuux anexmpunecxoii snepeuu — HHTETPHPYIOLIMI 1O BpeMeHH Npu-

6op, uamepsiommit axTHBHYIO M (WIH) peakTHBHYIO Hepruio (Iajnee —
CYETHHK),

AKmUHAR MOWHOCMY — KONMYECTBO AKTHBHOM SHepriw, norpeGse-
= Bamm (Bm)J.

AKTHBHas MOLITHOCTb, BT, HamepseMas CYETYHKOM, OMpeIeNseTCH Bhl-
PAXKEHHAMHA:

151 OfHOMA3HOTO CYeTYHKa

OXHCOVNL

MoH 3a eNUHHLY BpeMeHH [
ce,

P,e = U, Icos g;
MUIS Tpexha3HOTO ABYXANIEMEHTHOTO CYETYHKA
Py= U Icos;
I TPEX(Pa3HOIO TPEX3NEMEHTHOIO CYETIHMKA B HETBIPEXIIPOBOHOM CeTH
P,=U I cos 9,+U, I, cos ¢, +U, I, cos P,

Peaxmusran mowHocmy — KOJHYECTBO SNEKTPHYECKOH 3HEPTHH, UMp-
KYTHPYIOLIEH B eIHHHLY BPEMEHH, MEXIY TeHEDATOPOM M MATHHTHBIM
10JIeM IPHeMHKKa (TpaHcdopMaTopa, anexTpoasurare/n). [Ipu 3ToM npo-
HCXOIHT nepHomuecKnH (koneGaTebHbIH) o6MeH 3Hepruu Ges npeobpa-
30BaHMJA €€ B TEILIOBYIO, MEXAHHYECKYIO WITH HHYIO.

PeakTHBHan MOIWHOCTL, Bap, W3MepseMast cyeTuHKOM peaKkTHBHOM}
SHEPIHH, ONpeeNseTcs BhlpaKeHHeM

0,,= Y3 U, Ising.

3arpy3ka peaKTHBHOMK MOILLHOCTBIO THHHI H TpaHcGhopMaTopoB yMeHb-
IIACT MPOITYCKHYIO CNIOCOOHOCTL CETH M He ITO3BOJSIET MOHOCTHIO HCTIONb-
30BaTh YCTAHOWIEHHYI0 MOLIHOCTh NeHepaTopa.

6

Yeon ghazoeoz0 cOsuza — pa3opHIit COBHT MEXIY /16 KTPHYECKHM Hanps-
#cHHEM H TOKOM, rpanychl. [IpH HHOYKTHBHOM XapakTepe Harpy3KH TOK I1o
ipnie oTcTaeT oT HanpskeHU (puc. 1). IIpu eMKOCTHOM xapakTepe Harpys-
K1t TOK 110 hase onepexaeT HaNpKeHKeE.

M,

u=U sinaor

i=1I_sin(wl +g)

Pl

T=0,02¢

Puc. 1. MrHoBeHHEIE 3HAYECHUS TOKA H HANPS KEHUA C YrioM caBura das

Bexmop — ycnosHoe rpapuuec- U,
xoe H300paxeHHe NapaMerpa Io

H1AY€HHIO W HATIPaRITEeHHIO,
Bexmopraa duazpamma — Yyc-
IloBHOe rpaduueckoe H3obpaxeHue

NCKTOPOB TOKA M HaNpsXeHWs
(puc. 2).

[Topadox uepedosanus a3 Ha-
NpAXceRuld MOXET ObITh NPAMBIM
i1 oGpaTHEIM, onpeaenserca da-
wykasareneM M517M win npuGo-
pom BAD-85 Ha KomojiKe 3aXHMOB
CHETYHKA,

[IpaMoit mopsanok 4epenosa-
i a3 Hanpsokenuit — ABC, BCA, U, Aa
(AB (no 4acoBol cTpenke, puc. 3). Puc. 2. BexTopHas AKarpaMMa
(OpaTHBLIH NOpANOK YepelOBaHHMA  TOKOB M HanpsixXeHWH B TpexdaiHolt
a3z HanpsxeHu#t — ACB, CBA, CeTH
BAC, coznaeT HOMOJHMTEAbHYIO MOIPEILHOCTh U BHIIBIBAET CAMOXOI MH-
NYKUUHOHHOTO CYeTYMKa aKTHBHOH! SHepruu. CyeTYMK pPeaKTHBHOH 3Hep-
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CHEMK

nyckaemon

HOM B IPOUONTAN, JWIN BOBN SMae )i
AHATAIONE WIMOPEMIE TORE 0 M-
MATBHOIO A0 MAKOMMBIRMOID SMatic-
U HHsA, KOODPUUMENTE MOMOUTH, pun-
. HOM EIHHHLE, NPH HOPMBIRMMX Y-
Puc, 3. [Ipamoit nopaaok JOBUAX, YCTAHORIOHHUWX OTRMARPTAMH
yepenoBaHHA $as HanpsxeHHA HITH TEXHHYECKHMH YCIONMAMM Hn clieT-
4nK. Ha mmtke cuetymnxa oBoanninerca

umndpott B Xpyre, Hanpumep (1),

Camoxod cuemvuxa — OBHXEHHE NHCKA WIH MHTaHHE WHIMKATOPOR
CYeTYMKa 101 AeHCTBHEM MPHIOKEHHOMO HANPAKEHHA M IIPH OTCYTOTINH
TOKA B Moc/ef0BaTeIbHBIX LEMAX,

Ilopoz wyscmeumenshocmu cuemuuxa — HaMMEHbLUIEE HOPMHPYEMOE
3HaYyeHHe TOKa, KOTOpOe BRI3KIBAET HIMEHEHHE MTOKA3aHHIt CYUETHOTO MeXa-
HH3Ma MPH HOMUHATBHBIX 3HAYCHHAX HANPAXEHHSA, YACTOTH HCos @ = 1.

ITonaprocmp mpancgopmamopa moxa, OIHONONAPHBIMH 38KHMAMH W3-
MEPHTE/IBHLIX TPaHC(HOPMATOPOB HAILIBAIOT JKHMEI NMEPBAYHOM M BTO-
PHYHOH OGMOTOK, HAMOTAHHBIX Ha COPeMMMK (KepH) B OHOM HaIpasie-
HuH. OGpaTHasA NOJAPHOCTD — HIMEHEHH® AT PAIIEH UM TOKA B lIepBUYHON
Hiu BropraHOH obmoTKax TT. Miamenesue Hanpawienusn Toka B ToKoBo#
LeNH HIMEPHTETLHOTO IeMEHTA CHYETUHKA PRRHOUBINIO MIMEHEHHIO YTIIA
dasosoro casura Ha 180°, 4TO BhIIBIBAET OTPMUATEALIMN BpaIAIO LMK
MOMEHT (puc. 4).
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Puc. 4. OGpaTHAsA MNONAPHOCTH BK/TIOUCHUA TOKOBOMN LioiIM JULLE
pHyHoft 06MoTKH TT, BEINONHEHHAS COBIMHMTEN LI MMM I o
BTOpHYHOM 06MoTKe TT (6) 1 1o mepBHYHON GOMOTHE ’

ITpaBuisHas NoNspHOCTE NoAKMoYeHUA ooMoToK TT 1 TokoBo# HenH
H3IMepUTEIBHOTO JIeMeHTa CY4eTYMKA II0Ka3aHa Ha pHc. 5.

Buympennuil yeon cuemuuxa — yron ¢azoBoro ciBHra MexIy MartHur-
HBIM NOTOKOM Hanpsokenust @, ¥ MATHHTHBIM [TOTOKOM TOKOBOH LienmH @,
W3IMEPHTE/IBHOIO JIeMeHTa (W1 HHIYKIHOHHOTO CYeTYHKA AKTHBHOM
3HeprHH — paseH 90°).

I v u2 I m H1
—_—
T

1 2 J2 B¢l

Pue. 5. TlonsipHocTs NnogxaiodeHusa o6MoTok TT 1 TokoBOM
LIeNM CYEeTYHKA!
a— JI1-H1-T — ognononsapusut; § — J12—H2-T — oxxono- LS
napHel; 112 — nuuua; H1H2 - namepenne




4. UHAYKLIMOHHBIA M3MEPHTEILHLIA
MEXAHHU3M

JUiA MaMepeHH /1EKTPOIHEPTHH TIEPEMEHHONO TOKA IPHMOINI0TCS
HHIYKUHOHHBIE H ICKTPOHHbIE CHETIHKH.

Hamepsiemas akTBHan 3Heprus, XBry, B of1ieM Buie onpeieiscrca
NpOH3BeJEHHEM MOILHOCTH Ha BpeMA

W= P,

PaboTa HHAYKLHOHHOTO H3IMEPHTENEHOTO MexaHH3Ma (pHc. B) ocHopa-
Ha Ha CO3NAHMH IEKTPOMATHHTAMH HATPOKEHHA 2 ¥ TOKA ] MepeMeHbIX
MarHKTHBIX 1otokos @ u @, ¢ yriom $a3oBoro cIBMra Mexmy HHMH 90° 1
HanmpaBJIeHHEIX NepreHaMKyIIpHO K IUIOCKOCTH AMcKa [23].

2

N\

Puc, 8, Unayxumonmui
HIMEPHTE/ILHI N MORAN M

MarnuTHbe N0ToKH @, i @), IPCHH3EIBAA ATIOMHHHEBHH IMCK, HH-
JOYKTHPYIOT B HEM BHXpeBhie TOKH J, , H I, BaanmoneHcTBHE MATHHTHBIX IO~
tokoB @, ¥ @, ¢ MONEM BUXPEBLIX TOKOB CO3/1aeT MOMEHT BPalleHHA MO~
BHOKHOM YyacTH

M, =k ®,®, sin(30" + g).

MaruuTHei notok @, NPONOPLHOHANEH NPHIOKEHHOMY Hanpske-
H1io U. MarauTHel norox @, nponopuuoHaieH ToKy HarpyskH [, Torna

M =kUI coso,

rae k — nmocTosHHEIH Ko3hdHUHEHT, onpeenseMbilf KOHCTPYKUMeH cueT-
YHKA.

IMocTosHHLIH MarHKT J co3faeT TOpMO3HOH MoMeHT. [Uid KoMTeHca-
LIHM TPEHHSA B OTIOPAX, CYETHOM MeXaHH3Me, IHCKA 4 0 BO3YX, YePBAYHOMK
repefaye INMCKTPOMATHUTOM 2 CO3NMACTCA KOMIEHCAUMOHHHA MOMEHT,
paBHLIA TOPMO3HOMY

M: = Mf

B pesyneraTe paBeHCTBa KOMIIEHCALHOHHOTO M TOPMO3HOIO MOMEHTOB
NOABHKHAA YACTH TIPY OTCYTCTBMH TOKA HATPY3IKM HAXOAMTCS B COCTOAHHH
JIHHAMMYECKOrO paBHOBECHS.

OcHOBHOE pery/iipoBaHHe XapaKTepPHCTHK HHIYKIHOHHOTO H3IMepH-
TEIBHOrO MEXaHA3Ma OCYLIECTRASTCA CICAYIOLIMM 06pasoM:

MOPMOIHO20 MOMEHMA — MEXBHWYECKHM TIepeMelLieHHEM TOCTOAHHOTO
MarumrTa J;

KOMREHCAYUOHHO20 MOMeHma — TepeMeLLEHHEM ILUIACTHHBI MATHHTHOTO
LIYHTA 3NEKTPOMariuTa 2,

BHYympenKezo yeaa ¢aiosozo cdeuza ¢ — MepeMenIeHHEM 3aXuMa 5 Ha
CONPOTHBICHHH R;

camoxoda — oTTHGaHHeM (raxka 6, pacnosoOKeHHOIo Ha OCH IHCKa 4.




5. MBMEPEHUE DHEPI'HN
DNEKTPOHHBIMH CHETHYHKAMM

HaMepeHHe SHEPTHH AICKTPOHHBIMH CHETYHKAMM OCHOBANO Ha 11pe-
06pajloBaHHH aHAIOTOBAIX BXOJHBIX CHIHAIOB NepeMeHHOIO TOKA M Hanps-
XEHHA B CHETHBIA HMIYJTbC WTH KOJ.

Ha puc. 9 npeacTaBneHa cTpyKTypHASI CXEMA 3IEKTPOHHOIO CHETYHKA,
OCHOBAHHOTO Ha AMIUIMTYOHOH H IIMPOTHO-MMITYILCHON MOAY/MAIMH.

o,
e_
I, 1) CueTHBIH HMITYNIbE
o %
- CueTHRA MEXaHuIM
U, R pe E GapaGatroro Tuna
o—{} 7] f ¥ WM HHIMKETOP
U] -bcp & Ha KHIIKHX
o {1 E KPHCTAZLIAX
Q = g TenemeTprueckHit
BHXOI
A
O :—ﬂ—‘
Uo - C:!-E—‘
e,
e 1=\ Bectpancopmaropian
1 {—pi= | CXCMN ITHTAHMA
== WIH MMIYALCHMA BAoK
[} { == TMTHTAHHN

it

Puc. 9. CTPpYKTYPHAA cXeMa MEOKTPONNOIS 0HOTHMKA

B 3ToM cYeTYHKE OTCYTCTBYIOT MEXaHHWYecKHe Bpalllajonpiecsd YacTH, TeM
caMBIM HCKXJIIOuaeTcsl TpeHue. B pesyasrarte yaaeTcst 106uCs TyYIIHX MET-
PONOTHYECKHX XapAKTePHCTHK: MOTPEIIHOCTH HIMEPEeH i, TIOPOTa YYBCT-
BHTEJNLHOCTH, CAMOX0/1a CYeTUHKA H Ip.

B psne aneKTPOHHLIX CYeTYMKOB BMECTO CHYETHOro meXaHH3Ma Gapa-
6aHHOIO TUMA NPUMEHSIOT HHAHKATOP HA XHIKMX KpHcrasUiax. [Tpumene-
HHe CTICLHATM3UPOBAHHBIX GO/BIIHX HHTErpanbHbIX cxen (BHUC), Muxpo-
TPOLIECCOPOB MO3BOIHIIO CO3AATh MHOroQYHKUHOHAIbYpIe CYETYHKU. OHH
H3MEpHIOT aKTHBHYIO M peaKTHBHYIO0 3HEPrHIO, a TaKXKe ToK, HallpsDKeHHeE,
€OS (p; KOHTPOJIHPYIOT H 3aITOMHHAIOT IpahHKH Harpysok; 0TOGpaxaioT Ha
HHAHKATOPE HH(OPMALIHIO O CXEME BKJTIOYEHHA CYETIHKa W AP. DNIEKTPOH-
Hble CYETYHKH, BbiNycKaeMble B POCCHH, He B IOJIHOH Mep€ YAOB/ICTBOPA-
10T TpeboBaHMAM IKCIUTYaTallHH, TAKHM KaK!

HAOEXKHOCTS H MBUICR/IaT0HETIPOHMLIAEMOCTh KOPITyca;

HAIEXHOCTh AEKTPOHHBIX 3TEMEHTOB CXeMb M KayecTBO COOPKH cYeT-
YLKOB;

3ALUMLIEHHOCTE OT KOMMYTALHOHHEIX H TPO30BBIX nepeHalNpPAXeHHUH,
ocoBeHHO B pacTipe/ie/IHTe/IbHbIX CETAX HANPKCHHEM 380/220 B;

JAIMIIEHHOCTE OT HecaHKUHOHMPOBAHHOTO NOCTyra M WIMEHEHHS
CXeMBI BKJTIOUEHMA CUETUHKA,




6. TOYHOCTHh U3MEPEHUMN
DJIEKTPUYECKON DHEPI'MM CYETYHMKOM

To4yHoCTh M3MEpPEHHI 2JIEKTPHYECKOH 3HEPIHH CHETUYHKOM MOXHO
OLIEHMTH NOIPEIHOCTRIO CHETYHKA, KOTOpas OlpelesiAeTcs ero cucTeMa-
THYECKOH cocTamnsouief, MNoporoM YyYBCTBHTENLHOCTH, CAMOXO/IOM, TOY-
HOCTBIO PETY/IHDOBKH BHYTPEHHErO YI/a, NONMONHHTEILHBIMH Torpeii-
HOCTAMH.

TTozpewnocms cuemuuxa 8, 3aBUCHT OT 3HAYeHH I TOKA U COS ¢, aBHCH-
MOCTB [TOTPELLIHOCTH OT TOKA H COS (0 Ha3blBAKOT HATPY304HOM XapaKTepHc-
THKOH cueTYHKa.

Ha puc. 10 HaoGpaxeHsl
HaTpy3O4YHBIE  XapaKTepHc-
THKM JABYX HHAYKIMOHHBIX
cyeTyHkoB (] W 2) THna
CA3Y-H670M (100 B, 3x5 A,
KJ1acc TOYHOCTH 2). DTH xa-
PAKTEPHCTHKH ToNy4e Hbl
NpH MPOBEPKE CUETYHKOB Ha
ycraHopke THnma MEKG6801
Kiacca ToyHocTH 0,05 npn
cos @ = 1, 4acToTe MepeMeH-
Horo Toxa 50 I ¥ ToKax Ha-
TPY3KH OT 25 MA 104 A,

B skcruyatTaumu Ha npu-

Puc. 10. Harpy3ouHEle XApaKTePHCTH COCIHHEHMAX € HHIKMM COS ¢

HHIYKUMOHHLIX CUETYMKOB THNA CABY—E?DM (Menble 0,5 MHA) U MATBIMH
TOKAMH Harpy3ku (MeHblue
0,5 A) npu npoBepKe ITATCHHBIM cyeTdukoM THNa LID680611 Hatmona-
JIUCh TUIIOCOBLIE NOrPELIHOCTH H3MepeHHH 3NeKTPOIHEPIrHH HHIYKIIHOH -
HBIMH cyeTYHKaMH 1o +30 %. Taicke B 3THX X¢ peXXUMax OTAe/NbHBIC cyeT-
YHKH JalOT OTpHMUATeNbHble morpemrHocty no —8 %. Taxkol Gosbiuoit
pa3bpoc 0oOLICHSAETCH BO MHOI'OM peryJIMPOBKOH KOMIIGHCALUMWM TpeHus
B HHAYKIIMOHHOM cyeTdnKe. XapaxrepucTuka 2 Ha puc, 10 nokaseipaet,
4TO KOMTIEHCALIHH TPEHHS HeT.

16

coso=10=0

! . R 0,025 0,05 0,1 0,25 0,5 1 2 4
PP b 44 86 173 433 86,6 1742 342 694
8 %,cuerynka L... +17 48,7 +35 O —0,3 -03 -04 =03
8, %, cueraHka 2. ... — -6 -4 -3 -2 -09 00 +0,5

Hapuc. 11 naoGpaxe- 8, %
HBHl Harpy304Hble xapak- 0,6F
TEPHCTHKH 2/IeKTpoHHO- 0,5}
ro rpexdazHoro cyeryu- 0,41
ka mana C3T3a-01-02 03Ff
(100 B, 3x5A, xmacc 0,2}
ToyHoct 1), monyuen- 0,1 \(m“’ 0.5
HBIC PH IPOBEPKE CYeT- ¢ ) C E .
YHKa Ha MMoBepo4HO# yc- —0,1 k LA
ranoske THrma MK6801 -0,2t
Knacca TouHocTH 0,05 —03f
B pexkudmax, OJIM3KHX =04}
K 9KCIUyaTAUHOHHEIM., ~0:3F
Kpusas Ha puc. 11 npu Puc. 11, HarpysouHbie XapaKTepHCTHEH
cos ¢ = 0,17 coorser- 3MEKTPOHHOro cuyeTymka Tna CIT3a-01-02
CTBYET PEXHMMY XOJIOCTO-
ro xoa cioBoro TpaHchopMaropa. IIps HIMEHEHHH TOKA H COS ¢ B IIHPO-
KHX JIHana3’oHax TMOrpelHoCTb CYETYHKA 5, He BEIXOMMT 3a NOMYCKaeMble
npeeibl K1acca TOYHOCTH:

cosp=1 .

cosp=1,9=0
LA..... 0,025 0,05 0,1 0,25 05 1 2 4
PBr... 43 8,6 17 43 86 185 360 680

6,%... 003 -016 0I5 -0,19 -0,18 -017 -024 -0,20
cos 9 =05, ¢ =60°

P,.Br... = 44 Bo6 21,7 43 92 166 342

5,% ... - 0,16 0,12 0,08 0,02 0,04 0,14 -0,20
coso=0,17, 0 =80

P, Br.... - - 30 73 14,5 29 57 110

§,%.. - - 0,74 0,59 0,46 03s 0,04 0,34

ITopoe wyscmeumensHocmu — HaMMeEHbIIEe 3HA9EHNE MOIIHOCTH, NMPH
KOTOpO# CYeTIHK H3MepseT eKTpHYecKyio 3HeprHio. A HHIyKITHOHHO-
TO CYETYMKA KJIACCA TOYHOCTH 2 C HOMHHAILHEIM TOKOM 5 A npelies1 nopora
YYBCTBHTEIBHOCTH TIO TOKY cocTaBisfeT 25 MA npH cos ¢ = 1. Jna anexr-

17




POHHOIO CYeTYHKA OH 3HA4YMTEJIbHO MeHble M NPAKTHYECKH JOCTHIACT
1—5 MA. ITopor YyBCTBHTEJILHOCTH CUETYMKA MOXET OLIeHHBATLCA 110 10T-
PEeIIHOCTH H3MepeHHH Ha TOKe 25 MA H €0s ¢ = | ¢ NOMOIILIO 3TAIOHHOIO
cyeTyrKa,

Camoxod. TIpy BKIIOUEHUH cueTIHKA Ha HanpkeHne 80—110 % nomu-
HanbHoro (npu U_ =220 B — or 176 10 242 B) ¢ 0TKIK04EHHBIMK TOKOBBI-
MM LIENAMH JHCK HHIYKIMOHHOIO CYeTYMKA He J0JDKEH COBeplIHTE Bolee
O/IHOTO TOTHONO 060poTa 3a BpeMs Habmofenns 10 Mun. ¥ anexTpoHHOro
CYETYHKA HE [OJDKHL MUTATh WHIHKATOPHI OCHOBHOTO M IOBEPOYHOrO
TMepefalolIHuX YCTpOACTB.

ITpuYMHBI, BBI3LIBAICLIME CAMOXOI HHAYKIHOHHOIO CYETYMKA B 3KC-
IUTyaTaLiH:

obpaTHBIit NOpANOK YepenoBaHus (a3 HampskeHHH;

OTCYTCTEHE HANpsKEHHA Ha OfHOM M3 ¢a3 Ha KieMMHOH Kosolke
CYCTUHKA,

pasHble 3HaYeHUSA (ha3HbIX HANPLKEHUH Ha KIEMMHOMN KOJOIKe TpeX-
¢a3smoro cuerynka, Hanpumep U, =220 B, U, =240 B, U.= 260 B;

cXeMa BKJII0YeHHS Tpex(ha3HOoro CYeTUMKA BLIMOMHEHA C COBMEILIeH HEI -
MH LEMAMH TOKA W HaNPSKEHHA;

HETIPAaBIUTbHAA PETYIHPOBKA CYETUHKA,

ToYHOCTH PETYIMPOBKH BHYTPEHHETO YT71a HRAYKIIHOHHOTO CYeTiMKa
AKTHBHOM 3HEPrHH IPOBEPAETCH HA CTEHIE TIPH HOMMHAIBHOM TOKe, Ha-
npskenud U cos ¢ = 0 qna yrios dasosoro casura 90° u 270°(npu stom
CYETYHK He JIODKEH HIMEPATH SHEPTHIO).

7. CXEMbl BKJIIOYEHHSA
OMHO®A3HBIX CYETIYHKOB

[l u3MepeHui MEKTPHICCKOH JHEPIHH B onHOGAaIHbIX CETAX Nepe-
MEHHOTO TOKA IPHMEHSIOT PAATHIHBIC THIILL CYCTIMKOB OTEHECTBEHHOTO
7 3apy6eXKHOTO NIPOM3IBOACTBA. THITBI M OCHOBHAIC XapaKTCPHCTHKH OfHO-
(hasHBIX CYETYHKOB MPHBEACHE B MPHIL. 2

CxeMa BKTIOYEHHA oaHoda3Horo CHeTYHKa u3obpaxeHa Ha pHc. 12, a.
OGs3aresbHBM TPeGOBaHHEM MPH BKIIOCUEHHH CYETUHKA AR/IACTCH cobmo-
e HHe TIONSPHOCTH TIOAKIIOUEHHS KakK I10 TOKY, TaK H 10 HaIPSKEHHIO.
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Puc. 12. CXeMbl BKJ1IOYEHMA H BEKTOPHbIS THArpaMMhl ofHo¢a3Horo cHeTIMKA
(a), HHLYKUMOHHOTO oaHobhasHoro cYeTIHKA C o6paTHOMN NoAsPHOCTHIO
B TOKOBOf 1enH (6) H ofHopa3IHOro CYETYUKE C oBpaTHOM NMONAPHOCTRIO
B LIENH TOKA H HATPAXEHHUH (8)

U
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Ha puc. 12, 6 H306paxkeHa cxeMd BKITIOUEHHSA HHAYKUMOHHOTIO CHeTYH-
Ka ¢ 06paTHOM MONAPHOCTHIO B TOKOBOH Lenu. B laHHOM cy\ne wimene-
HHE HAaIIpaBIe€HMs TOKAa B LEMH CO3[AeT OTpHUATEJLHLN Bpallnommui
MOMEHT, H IHCK CYeTYHKA BYAeT BpawlaThca B OGPATHYIO CTOPOIY. diek-
TPOHHEIH OIHOMA3HBIH CUETYMK B ITOM CIyyae SHEPruio ie WIMEpSeT,
H MHIaHHE HHAWKATOPOB He HabmonaeTcs. HoBble THIR M@ KTPOH M LIX 01-
HOQa3HBIX CYETIHKOB HIMEPAIOT NEKTPOIHEPIHIO HEIMNHUHMO OT 110/1sp-
HOCTH MOAKTKYEHHA TOKOBOH LIemH,

Bxmiogenne onropasHOro cyetTumKa ¢ o6paTHoM NOASPHOCTLIO 110 Ha-
TNPsDKEHHIO M TOKY MOKa3aHo Ha puc. 12, 6. B nannoMm ciyune (aaw Toka
H HalpAKEHHA OMHOBPEMEHHO M3MeHsoTca Ha 180°, a yran (pasosoro
CIBHTA ocTacTCA MpeXHHM. [To3TOMY CHETYHK HIMEpAeT MMOKTPOIHEPIH IO
B COOTBETCTBHH CO CBOMM KJ1aCCOM TOYHOCTH. Ha mpaxtuxe npumenciie
TAKOM CXeMBI BIUTIOYEHHA CYETYHKA He AOTIYCKAETCS, TAK KAK OHA 11030015 -
€T HCIIO/IB30BATh JNEKTPO3HEPrHIo Ge3 yyera.

C nuesbio npenoTBpaLie KA XUIIEHHH J1EKTPHYECKOR IHEPIMUM Ha 3a-
BOJAX — WITOTOBHTE/LAX CHETYHKOB TIPEYCMATPHBACTCH YCTAHONKMA 11 011~
HO(a3HBIX HHAYKIHOHHBIX CYeTYHKAX;

cTonopa ofpaTHOTO Xo/la;

BTOpO# (QyG/MpYIOLLEH) TIEPEMBINKH [UTSl [TO1a4YH HATIPSKEHMA )10 Ka-
TYLLIKY, pacriofiaras e¢ BHyTpH KOpITyca;

BTOpOH TOKOBOM KaTy1UKIt B Lielly HYJIEBOTO MPOBOJIA.

Kpome Toro, kKoxyx cyeTyHKa BBITIOIHACTCA MPO3PAYHBM,

B SKcIUIyaTauuy BETPEUaloTCs CYSTIHKH, CXEMa BIUTIONEMMA KOTOpLIX
CYIIECTBEHHO OT/IHYAETCH OT THITOBOM TeM, UTO Ha KiieMMsl | W 3 nuinesnc bl

KOHLEI TOKOBOH KaTymky. Cetennie NpoBoaa «dasas M «HONK NOMK/I0A-
KOTCA Ha Ki1eMMEI 1 14 (puc. 13),

® ~220B

@

Beox Haipyxa

i 0

Puc. 13. Cxema BKNIoYeHHA cueTYHKa THNE CO-DD6T08
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B HacrosIllee BpeMs 3aBOMIbI-M3TOTOBHTEIIH BRIMTYCKAKT ofHOMa3Hbe
3NEKTPOHHBIE CYETYUKY € JaTYHKAMH TOKa, YCTAHOBRIEHHEIMH KaK B LieNH
¢a3Horo, TAK ¥ HYNEBOrO NPOBOAA. BTO MOIBONAET HIAMEPHTE 3IEKTPO-
3HEPruio MPaBWJIBHO HE3ABHCHMO OT MOJSIPHOCTH BKJIIOYEHHA TOKOBOH
LENH CYETYHKA, a TAKKE IPH HAIMYMH JOMOMHUTENLHEIX 3a3€MIEHHIA H
NMPHMEHEHHH (Ha30CIBUTAIOIIHX YCTPOHCTB.

IIpumenenne oxaodasHbIX MHOIOTApHBHBIX
CYETHYHMKOB 3JIEKTPHYIECKOil IHePrHH

MHOTDTBPH(‘JHHE CYETYHKH [MOIBONAKT BECTH pacyHEThl 3a OTNMYLLUEH-
HYIO 3/IEKTPO3HEPTHIO M0 IBYM H Gojlee TapHdaM. CornacHo pellieHHIO
PETHOHAIBHBIX 3HEPTETHYECKHX KOMMCCHH YCTaHABTHBAETCH JILTOTHHIH
Tapud Ha oruaty noTtpebieHHO! dHEepruH B HOYHOE BpeMsi, HanpHMep
¢ 23-00 no 7-00 B pasmepe 25 % cTouMocTH ocHOBHOro Tapuda. 3apona-
MH-H3TOTOBHTEIAMH BRIMYCKAIOTCA MHOTOTapHGHBIE CYeTYMKH THMA
CO3-5, Mepkypuit u ap. (puc. 14).

OTo6paxeHHe HHGOPMALIKMH
OCYIIECTRIALTCA HA XHIKOKPHCTAN-
nndeckoM  MHaMKarope (2KKH)
CYETYMKA TIPH Nojlaye Ha Hero Ha-
npsokeHud. [Ipy nogkioveHHH H
YCTAHOBKE CYETYMKAa IpPOBEPAIOT
orobpaxaemble Ha XKKHW texyuree
BpeMs, YMc/Io, MECHLl, [0, 4 TAKXKe
3aMHCHIBAIOT HAYAIBHBIC TTOKa3aHMs
O pacxoax 3JIEKTPOIHEPTHH 110 NMep-
BOMY H BropoMmy TapHdam. Hcnpas-
HBIH CYETYMK JODKEH TPaBHIBHO
omﬁpa:-lca'rb TEKYILEE BPpEMA, YHCTIO,
MecHll, 'oJ M YBe/IHYHBATE [OKa3a-
HUA O pacxofiaXx 3NEKTPOIHEPTHH
NpY NOIKTIOYEHHH Harpysku. Ecau
BpeMA mnepekmiodeHus  TapHGoB,  Puc. 4. MHorotapudHbIf cHeTYHK
JaTa WIM TeKyllee BpeMsl He co- thna CO3-5
OTBETCTBYIOT YCTAHORICHHBIM, TO [Tpo- .

BOIMTCH KOPPEKTHPOBKA C MOMOLLEIO COOTBETCTBYIOWIEH KOMILIOTEPHOR Npo-
rpamMmel. Hitke npupeneH nopanok orodpaxkerua uHgopmaunu Ha KKH ws
cyeTdHKa THNa CO3-5 H ero TapHdHOE pacnicaHue.

21







Iopadox omobpaxcenusn Wﬂl
& asmomamusieckom pexcume na KKH cwemvuxa muna COD-5 50-T

N 347707, 1000 umn/xBm-w, 220 B, 5 50 A, Kaace mownocmu 1, 2006 2,

%
15—17 Texyuuee npomi, —mun
26-12-06 Yueno — mecau — rog
1.00000,5 Pacxoa an. snepruu no nepnomy
¢ Tapidy c 7:00 no 23:00. [Anention
2000001 Pacxom 1. 3Heprum no wropoMy Tapudy
¢ 23:00 no 7:00. Houmolt, JInroriian

Buisisnienne menoyyera anextpuyeckoi aneprun
OT HENPABHIBLHOIO NOAKTIOYCHHA HHAYKIHOWHBIX
H JJIEKTPOHHBIX 0AHO(A3HBIX CIETIHKOB

BrisinnieHie W pacyeT HefloyweTa aneKTPHYCCKOM IHEPIUM NIPI pAVTHY-
HbIX CXeMaX BKTIOYCHHSA CYETIHKOB HMEET GOIBLIO® I AMOIHME UM C1ivKe-
HHS KOMMEPYECKHX T10TEPb.

TIpHMeHEHHE B cXeMe BKIIOYEHHA OMHOMGAINONO CUeT KA (puc. 15)
JONOJHHTENBHOTO 3a3eMJIEHHA TTO3BOJISET GeayqeTHO HEIONMIOIATY WieK-
TPO3HEPTHIO Yepe3 BHYTPEHHIOK ITepeMBIUKY 3—4,

1 I=1;A=-50%; oA L =25A;

' 8 = 2222100 w w80 %

01 | g hl a’ p /
il G WL - N
~220B L # 1

~ o — -

-
-
- - -

Puc.I5. BusBICHHE JOMONHHTEIBHOTO Ja3eMACHHA K PacHeT MedonyHeTa
ICKTPOIHEPIHH B CXEME BKITIOUCHHS OXHODAIHOrO CHETH KA
22

3aMephl TOKOB B (ba3HOM M HYIEBOM IPOBOJIE ¢ TIOMOLLBIO TOKOH3ME-
PHTEJIBHEIX K/1eLlei Ha BBOAE 10 CYETYHKA II03BOJIIOT BLIABU T JOMOIHH -
TEILHOE 3a3¢MJICHHE M IMPOM3BECTH pacyeT HEJOYyYeTa. l'lpn 3TOM Habmo-
NaeTcs pasHOCTh TOKOB B (aisHoM H HymeBoM miposoze. [lorpelnHocts
H3MepeHHUH 3JICKTPOIHEPIHH CYCTIHKOM (HEIOoY4YeT) ONpeLesiseTcs. OTHO-
lIeHHEM PAa3IHOCTH TOKOB K TOKY B (baJHOM npoBoae:

6.---—“"‘!,'Jr 100, %.

[pumeHeH e 3TANIOHHOrO cyeTYnKa THIIa CE-601 H 1pyrHX aHaIOTHY-
HbIX [IPUOOPOB NO3BOJISET H3MEPHTh IAPAMETPLI CeTH (HAIPSKEHHE, TOK,
AKTHBHYIO MOLLHOCTE, COS (), BLITOIHHTE 3aMep MOrPeIIHOCTH ofHOodas-
HOTO CYETYHKA Ha MCCTE YCTAHOBKH, COXPAHHTb HHGOPMALIHIO B MAMATH
npubopa M pacieyaTaTh NPOTOKOJ IOBEPKH,

ITpoTokon nosepkx ot 16.01.2006 r.

Tun cuetynka — CO-H446.
[Mep. uncno, Hmn/kB'T — 600,
HoMep cyerinxa — 643111,

AJpec = 3.
No | Hampmxe- Tox, A Moy~ Kﬂm“ [TorpemHOCTS, [ara
HHe, B HOCTH, BT AR % TIPOBEPKH
1 228,1 4,17 871,34 0,91/L -0,26 | 08.11.05
2 227,95 4,17 871,08 0,91/L -0,26 08.11.05




8. CXEMbI BKJIIOYEHUA TPEX®AZHBIX CYETYMKOB
B BJIEKTPOYCTAHOBKAX HAITPSDKEHHUEM 380,220 B

B TpexdasHbIX 4eThIPEXIIPOBOAHLIX ceTAX Hanpsokeumem 380/220 B
UL H3MEpeHHs 3JICKTPHIECKOM! 3HEprHH NIPHMEHAIOT CUSTUHKM NIPAMOTO
(HemocpencTBeHHOrO) BKIKOYeHMA. MX HasbIBalOT npAMOTOUMNMMN, Kpome
TOI'0, HCIIONBL3YIOT CYETYMKH, MOIKITIOYaeMEIe B ceTh yepes TT, MX Hasniea-
0T YHHBEPCWILHBIMH HJTH TpaHC(hOpMaTOPHBIMH,

CYeTYHKH MPAMOTO BKTIOYEHHS PACCYHTAHBI Ha HOMHHAILIEMS TOKH 5,
10, 20, 50 A, TTonxmoueHHe TOKOBOM LieTH 3THX CYETYHKOB OCYIIOCTIIACT-
€A TIOC/IEIOBATE/IEHO € CETEBLIMH NPOBONHHKAMH H 06A3aTe/ILHMM cobiTio-
[eHHeM MONEPHOCTH (pHc, 16).

HamepsieMast 3Heprus paBHa pa3HOCTH [OKAIAHHH CHCTHOID MOXAHH3-
Ma 33 pacdeTHBI (ydeTHBI) nepHon;

AW=TI, — 11, = AllL

IMonxmoyerne ¢ o6paTHOH MOMAPHOCTRIO ONHOM H3 TOKOBMMX Lened
CYETYHKA MPHBOAHT K 3HAYHTENBHOMY HEIOYdeTy a/leKTposnepritn. O6a-
3aTeBHO COB/IONCHME [IPAMOTO NOPSULKA YepedoBaH!A has HANpIxXeHHE
Ha KOJIOAKE 3aKMMOB cueTynka. MaMeHeHHe mopsaaka depeponaiins das
HaNpsDKeHH Ha KOJIOKe 3aKMMOB CYETUHKA OCYILECTRIACTCN epemMeHoM
MECT NMOAKTIOYEHHA COOTBETCTBEHHO NBYX IMPOBOAOB OAHOIG WieMeHTA
€ IBYMSI MPOBOIHHKAMH APYTOro 3/leMeHTa.

CIT4-1 3(5-60) A

380/220 B

Hurpyska

TS

w
Puc. 16. Cxema BKAKYEHHA NPAMOTOYHOTO cueTymKka Tina CHT4. |
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Ha puc. 17 naobpaxeHbl cxeMa BK/IIOYEHUS TPaHCHOPMATOPHOTO CHeT-
YHKAa M BeKTOpHasl IHarpamMma, KOTopas COOTBETCTBYeT HHIAYKTHBHOMY
XapaKTepy Harpy3kH B cydae (ha3oBoro csura, pasHoro 30°, Cxema BKIIiO-
YeHHA BLIMOJHEHA AecaTHNpoBoaHOH, TOKOBbIE LEMH cueTIHKA TalbBAHH-
YecKH He CBS3aHHl C LeIIMH HANpSUKeHHs, a pasjeneHsl. HMamepsemas
WIEKTPO3IHEPTHA paBHA Pa3HOCTH MOKa3aHHH CYCTHOIO MEXaHU3Ma, YMHO-
*KeHHoit Ha koaddHUHEHT TpaHCchOpMalIHH:

W= (I, — M)K,= ATIK,.

CA4Y-HU672M

Puc. I7. Cxema BKNIOYEHHA TpPeX-
3/IeMEHTHOTO CUETYHKA THMA
CA4Y-H672M B 4eTHIPEXTTPOBOI-
HY0 GETh C Pa3fC/bHBIMH LETIAMHK
TOKA M HANIpAXeHHA (a) ¥ BEKTOp-
Has auarpamma (6). [Ipamoli mops-
6 JoK YepenoBaHu hasobasareneH
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JIlna u3MepeHHH aKTHBHOH M peaKTHBHOMH SHEPrHH NPUMEHACTCH cXe-
Ma BKIIIOYSHHA CYeTYHKOB, H3o6paxeHHan Ha puc. 21,

CA4Y-H672IM CA4Y-H673IM (co cronopom)
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Puc. 21, Cxema BKIIOYCHHA CYETYHKOB ILUIA HIMepeHMRA akTHBHOR
H peaXTHBHOM 3HeprHM B ceTH HanpaxeHvenM 380,220 B

CxeMbl BKIIOYEHISA CHETYHKA peaKTHBHON 3Heprud THra CP4Y-H673
H CYeTYHKA AKTHBHON 3HCPIMM HEe OTIHYAIOTCA IpPYT OT Apyra. TokoBhie
LIeIH 3THX CYETIMKOB COeIMHAIOTCA NocsienosareNbHo. Llenu HanpaxeHus
CYETYMKOB MOAKIMIOYAKTCA MapauiebHo. OTIHYHe CHeTYHKA peaKTHBHOMR
SHEPrHH OT CYETYMKA AKTHBHOM SHEPIUH — B CXEME BHYTPCHHMX COCIHHE-
HHIt. 3a cYeT cCXeMbl BHYTPeHHUX coelMHeHHA KaTyLIeK, paccuHTaHHBIX Ha
Hanpsokenue 380 B, seimonuserca ponmonHuTeNbHLIM 90°-uuift dasopnii
CIBHUI MEXOY MATHUTHEIMH MIOTOKAMH.

IIpumenenue Tpex¢dazHbiX MEOrOTAPHPHBIX
CYeTYMKOB 3JIEKTPHIECKOH IHePrHH

Tpexdainsie MHOroTapudHble CHETYMKH [TOIBONAIOT BECTH PacyeTsl 3a
NoTpe6IeHHYIO /1EKTPOIHEPTHIO 110 ABYM H Gonee Tapudam. CornacHo pe-
TIEHHI0 PEerHOHANBHEIX 3HEPreTHYECKHX KOMHCCHHl YycTaHABIMBACTCSH
JNILTOTHEIH Tapuc Ha oiaTy norpebieHHOM SHEpPIrHK B HOYHOE BpeMs, Ha-
npuMep ¢ 23-00 no 7-00 B pasMepe 25 % CTOHMOCTH OCHOBHOTO TapH(a.
3aBolaMH-M3TOTOBHTENSAMH BHIITYCKAIOTCA MHOroTapHQHble CYeTUHKH THNA
Mepkypu# 230 1 ap. (npun. 1). Hudopmauusa o norpeGieHHOH 3/MEKTpO-
3HepruM oTobpaxaeTca Ha XHIKOKPHCTAUTHYECKOM HHaHKaTope (KKH)
28

CYETYHKA B COOTBETCTBHH C TApHPHEIM pacTucaHWeM MPH MoJaYe Ha Hero
HanpskeHus. [IpM NMOOKMOYEeHHH H YCTAHOBKe CYETYHKA NPOBEpAIOT
orobGpaxaemsie Ha KK Texyiiee BpemMs, YHCI0, MECALL, TOJ, 3 TAKKE 3a-
[MCHIBAIOT HaYaIbHEIE NIOKA3aHHA O PAcX0faX 3/IeKTPO3HEPrHH T10 TApH-
tham. HMcnpasHbll cueTYMK NO/DKEH TPaBMIIBHO OTOOpaxaTh Tekyuiee
BpeMs, 4HMCJIO, Mecfll, roj H yBeJIWYMBaTh NOKA3aHWA O pacxolax
BJIEKTPO3HEPrHH TIPH MOAKMOYeHHH Harpy3kd. Ecnu gata, Texyiuee Bpe-
M WIH BpeMs NepekiioueHus TapudoB He COOTBETCTBYIOT YCTAHOWIEH-
HbIM, TO NPOBOOHMTCA KOPPeKTHPOBKA C MOMOIILIO COOTBETCTBYIOILEH
KOMITLIOTEPHOX NporpaMMel. Huke npuBseieH MOPANOK OTOGPAXEHHA HH-
chopmauny Ha XKKH mna cuerunka Thna Mepkypuit 230 u ero tapugHoe
pacnucaHue (Tabu. 1).

IToprdox omobpaxcenus ungpopmanuu na KKH
cwemuuxa Mepxypuil 230 ART-01, Ne 00449466, 220/38'03, 5-504,
1000 umn/xBm's, kaacc mowrocmu I, 2006 2.

B aproMaTHUECKOM pexHMe:
¥
T1 2698,49 xBt-4

!

T2 1325,62 kBry

* Pacxof . 3HepTHH no TpeTheMy TapHdy
T3 0,00 kBry ¢ 8:00 no 11:00 u ¢ 17:00 xo 20:00.
+ [TsxoBbi#. PacueTHRIH

Cymma 4024,10 xBr-y CyMMa pacXoloB 3NeKTPOIHEPIrHU

Pacxopn 31, 3HEpriM Mo NEpBOMY TApH
¢ 7:00 no 8:00, ¢ 11: 001[01%0011: 0:
no 23:00. l'lu.nymnconuﬁ PacyerHsiit

Pacxon »n. aHepru# rno BropoMy Tapudy
¢ 23:00 go 7:00. Hounoti. PacueTHuit

no Tpem TapHpam
| R
Ta6Gauna 1
Tapudpoe pacnHcanKe N0 30HaM cyToK Ha 2006 1.
Oxrabps,
HfuBaps, Mapr, Mail, HiOHB,
Tapud Cenrsbpt HoRGps,
despans anpeib | HKOMb, ABTYCT Jutmn-
8-11, 8—12, 8—12, 8—12, 8-—11,
Tuxonut, T3 1720 | 1921 | 2023 | 17-20 | 17-26
(Y -5 oY V-5, -3
TMomymxossrit, T1 11— 17 12—19, 12-20, 12-17, 11- 17
20-23 21-23 22-23 20-23 20-23
Houxo#, T2 < 5
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Tecm XKKH npu nodave nanpaxcenun 8 888 88, 8 § MuororapudHEIe CYETUHKH /ICKTPHYECKON SHEPIHH MO3BOJISIOT BhI-

B pyuHOM pexxuMe (ITpUMep), HAXATHEM KHOMKH — €= | TMOJIHATD CAEAYIOIHE ONepaLliu: _

0,00 Bt — aKTHBHAas MOLHOCTS 110 dasam, H3MEepATH TTapaMeTphl CETH M OTO6paXaTh BEKTOPHbIE THATPAMMBEI CXe-
0,00 Bap — peaKTHBHAA MOLIHOCTD IO (hasam; MBI BKITIOYeHHS cueTunka. MudopMaliis o napaMerpax ceTH MoxXeT 0Tob-
0,00 Bap — noHas MolHoOCTE No dasam, paxarses Ha JKKM cyeTYnKa HAKATHEM KHOIKH WM Ha 9KpaHe MOHHTO-
216,02 B — HanpsaxeHHe 1o dasam; pa — NPH NOAKIIYECHHH KoMITbioTepa (puc. 22);

0,00 A — ToK no pasam; WIMEpATH M DUKCHPOBATh B NAMATH NMPHGOPa rpadMKH HAIPY3KH aK-
0,85 — cos ¢ (KocHHYC yria ¢a3oBoro cIBura no asam); THBHOH ¥ peakTHBHOMN MouHOCTH (pHC. 23);

50,01 It — yacToTa ceTH;

11-04-39 — BpeMsa Tekyulee ( 9aChl, MUHYTHI, CEKYHIIM);

14-02-06 — gucio, Mecall, roa;

AaBTOMAaTHYeCKHH Nepexol 3uMa/JIeTo — BKIIOUEH,

H3aMepeHHe SHEPTHH — 10 MOAYJIIO (HE3aBHCHMO OT MOJBIPHOCTH MO~
KIK4YeHHA TOKOBBIX Leneit). TeMrepaTypHslit ananasoH ot Muiye 40 °C,
MeTpofiorHyecKne XapaKTepUCTHKH CUETUHKA COOTBETCTBYIOT KIACCY TOY~-
HocTH 1 W TpeGopanusaM OCT 30207-94.

Daiia mapuproz0 pacnucanus KA AHEAPS MECAY,
3ARUCHIBAEMO20 8 RAMAMb CHEMNNKA!

SAusaps TloHeaenbHHK
00:00 07:00 08:00 11:00 17:00 20:00 23:00 24:00

2 1 3 1 3 | 2
fAusaps Bropuunx
00:00 07:00 08:00 11:00 17:00 20:00 23:00 24:00
2 1 3 1 3 1 2
Ansapep Cpena
00:00 07:00 08:00 11:00 17:00 20:00 23:00 24:00
2 1 3 1 3 1 2
Supapes Yersepr
00:00 07:00 08:00 11:00 17:00 20:00 23:00 24:00
2 1 3 1 3 1 2
Slwsaps  [laTHHUA Puc. 22. TlapaMeTphi CeTH M BEKTOpHAA IHArpamMma
00:00 07:00 08:00 11:00 17:00 20:00 23:00 24:00
2 P o 3 1 3 1 2
Siusaps Cy66ora
00:00 07:00 08:00 11:00 17:00 20:00 23:00 24:00
2 1 3 1 3 1 2
Ausaps  BockpeceHie
00:00 07:00 08:00 11:00 17:00 20:00 23:00 24:00
2 1 k] 1 3 1 2
Ausape  [Npasauuk
00:00 07:00 08:00 11:00 17:00 20:00 23:00 24:00 Puc. 23. CyTouHui#t rpadmx Harpysku (npodmik MOLIHOCTH)




oroGpaxath Ha JKKH 1 pHKCHPOBATH B aMSTH MPHGOPA TexHMyeCKHe BCCTH KOHTPOJIb NPEBbIICHUA JIMMHTA MOWIHOCTH M SHEPrHH
TOTEPH SNEKTPOSHEPIHH B CHI0BOM TpaHcdopMatope 1 uuun, [Ipu 3TOM (puc. 26); g
B CYCTYHK NPEABAPHTENLHO 3aIIHCHIBAIOTCS 3HAYCHHS IAPAMETPOB TPaHC- BECTH XypHan coOuTHH# (pHc. 27).

tbopmaropa u muHuK (puc. 24);
VIPABNEHWE HATPY3KON

H3IMEPATE H (PHKCHPOBATh MOKAIATE/H KAYECTBA 3JIeKTpHYeC WHOCTH—
Kofi 3Hep-
THH 110 HaNPSOKEHUIO 1 YacToTe ceTH (pHc. 25); [PEXUM (x21-26)7) KonTPOAL APSRUESHNS AMTE HORHOCTH—)
& TenemeTpus ! & 3anpemex

" ynp. Harpyaxofl I  Paspeuen

rHATPY3KA— KOHTPONL NPEBLHWEHUN NUMUTA IHEPTHM —
& Brniwuyena & 3anpewen
: ; i © Orkmouena  PaspeweH
- ; | 83
-
RS e dr . l:: MNapametp 3HauaHue
i R NWMUT MowHOCTH, BT 002.560
LEEN #000/100
HisL : NerdT aHeprdd No TapUdy 1, kBT 00000,000
MUt 3HBPrWU NO Tapugy 2 KBT Y 00000000
TNurur axeprad no Tapudy 3, kBT 00000000
THMMT SHBPMMK N0 TapHeGY 4 KBTy 00000.000 "
Puc. 24. TlapaMeTps TpaHC(HOPMATOPA 1 THHMM

Puc, 26. KOHTponh MPeBRILICHUSA THMHTA MOIIHOCTH H SHEPTHH
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Puc. 25, OroBpaxenne NapaMeTPOB Ka4ecTBa 3/1EKTPOIHEPIHH

M0 HANPAXKEHHIO M YacToTe

© Hpers KOPPEKLMK NBPAMBTROE KOHNTPOAS 34 NP

" Bpers KOPPeKLMH NBRAHETROS KOHTROAN 38 NPEBWNEBHHEM HHMHHTA IHBPIHH
© Bpens KOPPEKLMK NBPAMETPOS YUETE TEXHHUYACKMX NDTERW

~ Dpems T GLL

Puc. 27. Otobpaxenne wHbopMa K B XypHane coGuTHH



5. Hokan KpaTkoBpeMeHHO Ha PYKOATKY, Hab/1ioAaTh BpallleHHE IHCKA
cyerunka. OTCYTCTBME BpallleHWA WIH BpallleHWe NUCKa B o6paTHOM Ha-
MpaRJICHHH YKAIbIBAIOT HA HEHCIIPABHOCTD B CXeME BKIIIOYEHHA.

6. OcnabuTh HAXUM HA PYKOATKY N0 PasMBIKAHWA TOJBMXHOTO KOH-
TakTa. CHATE KOHTAKTHYIO YacTk H30/MHpYIOLLEit PYKOATKH ¢ TOKOBEAYLUMX
yacTeil. OTcoeNMHUTL 3axuM X1, BKIIOUHTE CeTeBYIO HArpy3Ky.

Ha YH-220-4 pacripocTpaHAKTCA TexHHYecKHe TpeGoBaHus <IIpaBrul
[IPMMEHEHHA M HCNBITAHHUA CPeICTB 3allfMThi*, KOTOPHE NMPETBARIAIOTCA K
YKa3areJIfiM HaTIPOKEHHA M MHCTPYMEHTaM ¢ M30/THPOBAHHBIMH PYKOATKAMH,

3anpeniaercsa npumeHeHde YH B ycnosusax 100%-Ho# R1aXHOCTH BO3-
nyxa, 10X, TyMaHa. [lepen Kax/IbIM NPHMEHEHHEM YCTPOHCTBO JI0/DKHO
6BITh OcMOTPeHO. IIpH xpaHeHHH 1 nepeBo3ke YH NODKHO MpeaoXpaHTh-
CAl OT YBJIQXHEHUA H 3aTPA3HEHHA,

1lpoaepka cxem 8KAIOHEHUR CHEMYLKOE ¢ NOMOILLIO UChbimamenbHoll Ko-
pobiu. CornacHo tpeboaumamM [TYD (. 1.5.23) npenycMatpuBaeTcs ycra-
HOBK2 HCTIRITaTensHOH KOPOGKH TS IPOBEPKH ¥ 3aMeHBI CHIETYHKOB 3/TeK-
Tpo3Heprui. [IpoBepka BEIMONHAETCA MOJ HanpmkeHWeM Gpuraioff B
cOCTaBe JIBYX YenoBeK. B KagecTBe OCHOBHOTO 3aIIMTHONO CPeJICTBa MPH-
MEHSIOT OTBEPTKY ¢ H30/IHPOBAHHON PYKOATKOH M cTepxHeM. B kauecTse
JOTOMHATENLHOTO 3aIIMTHONO CPEACTBA MCITOIBIYVIOT PEIHHOBLIH KOBPHK
WIH JH3leKTpHYecKue raiois. [Iposepka BuINONHAETCH TPH HATHYHM Ha-
TPY3KH.

IMTopsanoxk npoBepkH:

1) cHUMaeTes TUiomM6a M KpbIIIKA HCIBITATENEHOR KOpoGKH,

2) npoBepsieTcsl HATKHYME TpeX $a3 HANPIKEHUA KAk Mexiy (asamu,
TaK ¥ MeXny asolt ¥ HyJIeBLIM IIPOBOJOM;

3) npoBepseTcs OTCYTCTBHE HANpPSDKEHHS Ha TOKOBBIX IETAX; HUIHIHE
HanpsKeHHs HAa TOKOBBIX LeNaxX ykassipaeT Ha nospexaenue TT,

4) ¢ MOMOMIbIO OTBEPTKH TepeMbIIKaMH Ha HCNLITATEILHON Kopobke
3aKOpayHBalOTCH TOKOBEIC LIeH (IIpH ITOM LO/DKHO HabaofaTses jaMel-
NeHHE BPaIlCHHA MCKA CYETIHKA);

5) ocnabnsmoTcd BHHTH KOHTAKTHRIX TIEPEMLINEK Liernel HarnpsxeHus,
CO3/1aeTCH BHAMMBIH paspalB H CHUMAETCH HAPKCHHE ¢O eHoTiMKa,

ITpoBepka cXeMBl BKMIOMEHHA HHAYKUMOHHBIX CYETHMKON OCYILEcT-
BJIAETCH N00YepeIHO Nonavel HanpsDKeHHA H TOKA COOTheTeThyIonX da3
Ha M3IMEPHTEbHBI! 3TEMEHT cYeTYHKA. BpallieHHe JIMCKA B NPAMOM Ha-
TpaBIeHWH yKa3bsBaeT Ha HermpasHocTh T, terme yuera i oMeTHKa, Ho He
JaeT NOoJHOH YBEPeHHOCTH B NPABHJIBHOCTH CXCMBI BKJTIOMOMIN,
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AKTHBHYIO MOILIHOCTb, BT, H PeaKTHBHYIO MOIIHOCTb, Bap, M3Mepse-
M0 MHIYKIMOHHAIMH K EKTPOHHBIMH CUCTIHKAMH, PAcCYMTHLIBAIOT N0
(hopmynaM (OTCYHTHIBAH KOJIHYECTBO 0GOpOTOB 3a BpeMsi, HIMEPECHHOE ce-
KYILIOMEDPOM):

1000,

3600n, . _3600n
A o T

[jie n — Kom4ecTBo 060poTOB (MMIIY/ILCOB), OTCUMTHIBAEMOE 32 BpEMA t,c;
A — mepenaTouHOE YHC/IO CUETYHKA, KOTOPOE yKa3aHo Ha ero LMTKE.

Ko/myecTso 0GOpOTOB OTCYMTHIBAIOT CENYIOLINM obpa3oM:

Y HHIYKUHOHHOTO CYeTYMKa — MpH NPOXOXKIEHHH METKH Ha [THCKE
CUeTYHKA,

Y 3/IeKTPOHHOIO — MO0 MMra-

HHIO (CBEYeHHIO) CBETOAHOLHOTO .
WHIMKaTOpa  TEJACMETPHYECKOro
phixona (puc. 29).

Buixucaenue aKmusroll MOUWHO- ]
emu no napamempam cemu. Visme- 1=1uMmn.
peHWSA TOKA B TOKOBBIX LETLIX CHET-
yMKa BHINIOJHAKT ¢ MNOMOWbIO
TOKOH3AMEPHTE/TBHBIX KeILicH B IHa-
nazoHax ot 25 MA 110 5 A, ot 5 10
500 A

3pas 3HaAYCHHS HANPSKCHHAA, TOKA % COs @ (mapaMeTphl CeTH) BRIYHC-
JIAIOT AKTHBHYIO MOIIIHOCTh HATPYIKH, KOTOPYIO O/KEH YUHTHIBATE CYET-
YHK, 10 hopMyZam: .

P = U‘, I cos ¢ — 1A oHOGAIHOTO CHETHKA,;

P, =Ulcosp + U,1,cos ¢, + U, I, cos @, — myus TpexdaIHoro
cYeTYMKA,

CpasHuBad 3Ha4YeHHA MOIIHOCTH, paccyMTARHHOM 110 TIapaMeTpaM CETH
H M3MEPeHHOM CYeTYMKOM, MOXHO OPHEHTHPOBOUHO OLIEHUTh NpaBAIb-
HOCTB CXeMBI BICTIOUEHUS! M TOYHOCTh HIMEPEHHSA SHEPIHH CUETYHKOM:

Puc. 29. OnMH HMIYIRC CBETOMHOAHOIO
HHIHKAaTOpa

5. =fn__f'ﬂ.100‘ %.

Cite/iyeT HMETE B BILY, 4TO [PH BKITIOUEHHH ACHHXPOHHBIX ABHraTe/eH
X COS @ 3ABHCHT OT MOLIHOCTH HAIPY3KH Ha Bajly (Tabm. 2) [24].
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. Ta6auua 2
3amucrmocts cos ¢ ACHHXPOHHOI® IBHTATENN OT HAIPY3KH
e HoMHHAILHAS MOIHOCTS ©0S O MPH MOUTHOCTH HarpysxkH, % P,,,

F i KB 2 50 75 100 [ 125
A31-2 1 0,50 |0,76 | 0,81 0,86 |09
Ad2-6 1.7 0,37 10,52 |0,68 0,75 (0,9
A42-4 2,8 0,40 | 0,70 [0,79 0,84 | 0,85
A92-8 55 0,50 | 0,71 [0,80 |0,84 0,85
A91-2 100 0,71 086 109 (092 |0,92

B npakrideckoit pa6ote 1o IPOBEPKE Ha MecTax YCTAaHOBKH CYeTIH-
KOB, TpaHC(hOPMATOPOB TOKA M HX CXeM BKIIOYEHH MCTIONB3YIOT 3aBHCH-
MOCTb BPEMEHH OJIHOTO 060pOTa (MMITy/IbCa) CYETIHKA OT KoatpdHuueHTa
TPaHCHOPMALIMH H3MEPHTEIHHOTO TpaHcHOpMaTopa TOKA, CyMMBbI TOKOB
Tpex a3 nepBu4HOH Henn LI, ¥ mepeIaTOYHOIO YHCA CYSTIHKA A, ¢

hos= I_S__nUOOK .
24

3Ta 3aBUCHMOCTE CIIpaBe/UTHBA VISt Ko3dpiimeHTa MOITHOCTH (oS @),
PaBHOro enHHULE. TOKH HIMEPSIOT ¢ MOMOIIBIO TOKOH3MEPHTENTbH bIX KITe-
et B MepBUYHON WK BoO BTOpHYHOM uermu TT. TIpu npaBuibHOMR cxeme
BKITIOYeHHS, COOTBETCTBHH Ko3(hduimeHTa TPaHCHOPMALMH PacyeTHOMY
H paboTe CYETYHKA B CBOEM KIIacce TOYHOCTH pacueTHOe Bpemsn ! . Gyner
HE3HAYHTETBHO OTIIHYATHCSA OT BPEMEHH OQHOrO oGopota cuery HK:: H3Me-
PEHHOIC CEKYHIIOMEPOM, ITIPH YCIOBHM MOCTOSHCTEA Harpysku,

JUist DeCATHTIPOBOIHOM CXeMBI BRITIOYEHHS CYETYHKA ONHUCAHHbIE Me-
TOAB TIPOBEPKM He NAKOT NMOMHOH YBEPEHHOCTH B ee npapuasHocty, s
TOrO YTOOKI YGEAHTLCH B TIPABHIBHOCTH CXeMBl BKJIIOYEHMH, CHHMAIOT BeK-
TOPHYIO 1HarpaMMy TIpH H3BECTHOM XapaKTepe HAIpPYy3KH WIIH TaM, Ijie 310
BOIMOXHO, BH3YAILHO NPOBEPAETCH COOTBETCTBHE NOAKIIOYEHMSA 11POBO-
108 a3 HanpaKeHIH cBOHM dazubiM TokaM, Tam, rae BH3YAILHO Npociie-
AWTb [POXOX/ACHHE NMPOBOLOB HEBO3MOXHO, EKTPOYCTAHOBKY OTKJI0-
HaloT M BHINONHAIOT NPOIBOHKY NpPOBOOB BTOPHYHRIX Uernefl Toka H
Hanpspkenus. I[Tocne nposepku uenei mpaswiLHOCTSH YUeTa KOHTpoIHpy-
0T BBIILEOMHCAHHBIMHK CIIOCOGaMH.

Onpedeaerue cos ¢ no MOUHOCIU, UMepReMoll cuemuuKaMu axmuanoi
& peakmusnoll snepeuu. C noMomisio CEKYHIOMEPa OAHOBPEMEHHO HIMeps-
10T Bpems 06ODOTOB (TIPOXOXAEHHS HMITYJILCOB) CHETHUKON AKTHBHON W

8

peaKTHBHOIN SHePriH. BEMMCIAIOT aKTHBHYIO H PEAKTHBHYIO MOILIHOCTH H

g o= % ITo Tabnuie TPHrOHOMETPHYECKHX BETHYHH (TIPHIL. 5) ompene-

(=]
nnioT cos . CoBpeMeHHBIE MHODOGYHKIMOHAILHBIE CYeTYHKH OTOBpaxKa-
10T HH(DOPMALIHIO O COS ¢ Ha HHIHKATOpE.

Brispnenne W pacyeT HeAOYYETA IeKTPHIECKOi SHepruy
0T HENPABH/ILHOTO MOAK/TIOYEHHA TPeX(PA3HBIX CILTIHKOB
B 3J1eKTPOYCTAHOBKAX Hanpsukennem 380/220B

BeIsIBIIEHHE M pacyeT HeJoy4yeTa 3/1eKTPHYECKOI SHepriy IPH pasiHd-
HBIX CXEMax BKITIOYeHHS TpeX(hasHbIX cYeTYHKOB HMeeT GOJIBILIOE 3HaYeHHE
W1 CHHXKEHHS KOMMEPYeCcKHX I10Tepb.

HameHeHHe TTOIIPHOCTH NOAK/IKYSHMIS TOKA B OIHOM M3 H3MEPHTeJb-
HBLIX 21EMEHTOB HHAYKIIHOHHOTO HITH SMEKTPOHHOTO CYETYHKA (HE 3allH-
HIeHHOT'0) Ha OOPaTHYIO TIPHBOAHT K HeIOYUYETY 3/IeKTPHYeCKOM 3HepIruH.

B ciyyae paBHOMepHOM HarpyskH no ¢asam 6ylIeT HIMepaTLes TOJIBKO
TpeTha 4YacTh akrHyeckH norpedisemoit sHepruu. Henoyuer anekrtpo-
9HepruH cocTaBuT 66,6 % (HanpHmep, ecliH MecAYHEIH PacXox COCTABHI
100 xB14, To ¢axrideckuit — 300 kB1-u). Buassnenue obparHoit nosip-
HOCTH B CXEME BKNMIOYEHHA CYETYHKA OCYIIECTRIAETCA NMOAKITIYEHHEM O~
HotasHoH Harpysku (puc. 30). IIpH 5TOM JMCK HHOYKUMOHHOTO CYeTYHKA

o Q
I
il
-"-
i'ID
2

AT , jH2 H
T e QUL M2
m 2 t"} Hn2
0 il 12
P, =-U 1 cosg + U, I cos ¢+ U, I cos g,

P, =UTcosg + U1 cosg+ U Icosg,

Puc. 30, BuisiBiicHHE M PacyeT HEAOYYeTa NCKTPOSHEPTHH B CXEME
BENWOYECHHWA CUCTYHKAC oOpa‘moﬂ NOJAAPHOCTEIO TOKA B O0HOM

W3 HIMEPUTENBHBIX 3/IEMECHTOB 39







BpallaeTcs B 06PATHYIO CTOPOHY, @ Y 3JIEKTPOHHOTO CYeTYHKA He Habmo-
JAeTCH MUTaHHA HHAWKATOpPOB. [TorpeliHoCTs H3MepeHHs SHEPTHHM CYeT-
YHKOM (HEeZOYYeT) pacCUMTHIBASTCA NyTeM CPaBHEHHA aKTHBHOM MOII-

HOCTH, HaMepAeMol ¢HETYHKOM, H MOLHOCTH HAFPYIKH BO BTOPHYHOMH
LIEMH CYETYHKA

5., =fafu00, o,
iH

Yno6HO NpAMEHEHHEe ITATOHHBIX NOPTATHBHEIX TpeX(dasHbIX CYeTIH-
koB THna CE-602 # Apyrux THIIOB A H3MepeHui napamMeTpos TpexdasHo#
CETH, KOHTPOJIA NMPaBHJILHOCTH CXeMBl BKJIIOUEHHS M OMpejieNieHHs Mor-
PEIIHOCTH HAMEPEHUH ANEKTPOSHEPIHH CYCTYHKOM,

B cxeMax BKITIOYEHHA CYCTYMKOB € Pasfe/IbHBIMH LEMAMH TOKOB M Ha-
NpsDKeHHUH (IecATHIIPOBOAHOM’), a TAkKe C IPUMEHEHHeM HCTILITaTeIbHO !
KOPOGKH BO3MOXHO MOAKMIOYEHHE CUETYHKA C JAOMOTHHUTELHLIMH YTIIOM
(60°) ¢asoporo caBHra OT (paKTHIECKOTO B HHAYKTHBHOCTH (pHC. 31).
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i X

o \ |, B,
'.\“ ‘u‘ &)- ¥ ‘-[C'l'
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Qe I 1l 1

Q‘n F et
y ? !. : !
U [

-U, 1 " ¢ L 1P
<t
U-Uu,u. AT H
I-»-I.-I-I, B Wik
c M1 M2 1 mn
0 Jl mn

P_=Ul.cosq+ U, cosq+ Ul cosg,
Pyu=UlIcoso +U,1Icosq,+ Ul cosg=P/K

Puc. 31. BeigBNeHHe H pAcUeT HeHOYYeTa MMEKTPOIHEPIHM B CXeMe BKIIOYEHHS
CYEeTYHKA C AOMONHUTENLHEIM YI/IoM da3oporo capura 60°

JonomHuTe BB yroi $Ha3oBoro cIBHra B HHIYKTHEHOCTS CO3aeTeq
NOMKIIOYEHHEM Ha MIMEDHTE/ILHEIE 3JIEMEHTEl CY¢TYMKA TOKOB o6paTHOH/
nossipHocTH ¢as C, A 1 B. B ciryyae akTHBHOH Harpy3ku (cos ¢ = 1) Helo-
Y4eT 3/IeKTpHYeCcKOl 3Heprun coctaBut —50 %. MaMeHeHue cos @ anexT-
POYCTAHOBKHM BHIIBIBAST W3MEHEHHWE TOTPELIHOCTH MIMepeHMit anexTpo-
40

JHEprHH cYeTyMKOoM (Tabi. 3). 3Has AKTHBHYI MOILHOCTH, HIMEPACMYIO
CUYETIHKOM, H AKTHBHYIO MOILIHOCTh HAaIrpy3KH BO PTOPHUHOM LeMH, MOXHO
OlpeNeSIUTh HeloYUeT AIeKTPOIHEPTHH.

TaGnuua 3
SUS 9 cos ¢ (eMK.)

PacueTHuIe (MHL)

. 086 | 098 | 1 0,98 | 0,94 | 0,86 | 0,76 | 064 | 05
it o lo34 o5 |o64 076 [086 (094 [098 | 1
CYCTYHKA WHIL.

5.,.% —100|—65 |-50 |-34 |-19 |0,00 |+23 +53 |+100

Tpu BLISIBICHHY HEAOYYeTa IEKTPOSHEPIHH C TIOMOILIBE 3TAJIOHHOTO
cuerunxa Tuma CE-602 W JIPYIHX CEyeT YUKTHIBaTh, HTO NOMKIIIOYEHHE
3TAIOHHOTO CYETYHKA ¥ TIPOBEPAEMOTO 1O OTHHAKOBO HeTipaBHIIEHOM cxe-
Me BUTIOYEHNS He 1aeT MCTHHHOrO 3HaYCHUSA MOTPELIHOCTH.
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10. CXEMbI BKJIIOYEHMS TPEX®A3HBIX
CYETYHMKOB B SJIEKTPOYCTAHOBKAX
HATIPSLKEHUEM BBILLE 1000 B

B tpexdasunix TPEXTIPOBOIHLIX CeTAX HANpsoKeHueM 6—10 KB 1 Buime
IS H3IMEPeHHH IEKTPOIHEPIHH NIpHMeHSIOT ABYX3NIEMEHTHHIE CYCTYHKH

AKTHBHOM 3Heprum Tina CA3Y-U670M, nane
s pHTeNbHbe TT
MATopE! Hanpmkenus (TH) (puc, 32). Lo

Hﬁ%mepeunc VIEKTPOSHEPTHH IBYXIMEMEHTHEIM CHeTYHKoM CA3Y-
;m.n M paccmorpium Ha BEKTOpHOH IHarpamme (puc. 33) MuHelHux
pakennt U, = U, = 100 B # Tokon I,=I.=1Acyriom ¢aszosoro

caBura ¢ = 30°,
uong;l::::m H3MEPHTC/ILHEIM 3/IeMEHTOM CYETIHKa HIMepAeTCS aKTHBHas
P, =U, I, cos (30" + ) = 100-10,5 = 50 Br,
CA3Y CP4y
,...! _‘-]:_ xul
[ 1 -I -] )\ >
TH
A Xa x
s :
X

]

Alr Hy W2 A
; H
g TN 7] ;
T, Wil _ju2 C
Mg 2

Puc, 32. Cxema BKNI0NeHHS ABYX3/IeMEHTHO
H TpEX3/leMeHTHOTO CYCTYHKa
C IBYM# M3MEPHTENbHBIMH TT

O CHETYHKA AKTHBHOH 3HEPIHH
PEAKTHBHOH! 3Hepruu p TPEXTIPOBOMHY IO LIEME

# TH. Ipamoit nopsox uepenoBaHus qas ABC
obazatenen
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Puc. 33, BexTOpHas AMarpaMMa HIMEPEHHKA 3NeKTPOIHEPIHM
ABYX2/IEMCHTHBIM CYCTYHKOM

BTOpBIM H3MEPHTETBHBIM 3TEMEHTOM CYETYHKA H3MEPAETCA AKTHBHAA
MOILHOCTh =

P,= U, I.cos (30° — ¢) = 100-1-1 = 100 Br.

AXTHBHAA MOIHOCTS, H3MEpAeMan cyeTymukoM, P= P, + P, =150 Bz

[1pu oTcyTCTBMH TOKa /, WTH HanpskeHHA U, Ha IepBOM H3MEPHTE/b-
HOM 3JIeMeHTe CYeTYHKa abCoMoTHAN ITOrPelLHOCTE H3MepEeHHH IeKTpo-
auepruu §, cocrasut 50 B wam 33 %.

IMpw oTCyTCTBHH TOKa [, WK HanpsokeHHA U Ha BTOPOM H3MEPHTE/b-
HOM 2/IEMEHTE CYCTIYHKA NIOTPEILHOCTb HIMEPEHHH JNMEKTPOIHEPIHH §, CO-
craput 100 B wim —66 %.

ITpw oTcyTCTBHM HanpsaxeHUS dassl B Ha cCYETYHKE MOTPEIIHOCTD 3~
MepeHui 3/1eKTpOaHepriK &, cocTaBuT —50 %.

Ecnm Harpyska Ha IaHHOM ITpHCOeAMHeHHH akTHBHaA (cos @ = 1), TO
MOrPEUIHOCTH H3MEPEHHH MEKTPOIHEPIUH B HasBaAHHBIX BBIIIE CIYYAAX
8 ,» 8, 6, cocTammior —50 %.

B pexume xonocToro xozia CHI0BOro TpaHchopMaTopa (HHAYKTHBHLLH
XapakTep Harpysku npu cos ¢ = 0,17; ¢ = 80°) akTHBHaA MOIIHOCTH, H3Me-
preMas:

NnepBLIM 3JIeMEHTOM CUETYHKA,

P, =100-1-cos 110" = —34 Br,
BTOPBIM 3IEMEHTOM CYETYHKA,
P,=100-1-0,64 = 64 Br.
AKTHBHaA MOILHOCTb, H3MEPAEMas CYETYHKOM, COCTABHT
P=64—-34=30Br
43




B 3TOM peXXHMe TIpH OTCYTCTBHM HanpskeHHs U, BCJIEACTBHE NEpero-
paHHA npepoxparuTesss TH WiIH MOBpEeXICHHA BTOPHYHBIX Lienel IMCK
CYeTYHKa OylleT BpalllaThCH B OOpaTHYIO CTOPOHY, HCKaXas pe3y/bTaThl H3-
MepeHHH.

Cornacro THmoBOH HHCTPYKLMH 1O Y4eTy 3MeKTpoaHepru [10] peko-
MeHIyeTca TPHMEHATh TPEeXaJeMeHTHRIE cYeTduKH. CxeMa BKTIOMEHMS
ITHX cHeTYHKOB (puc. 34) obecneynBaeT X paboTy B YCTAHORTEHHOM Knac-
ce TOYHOCTH [IPH pasiIMYHKIX pexxuMax paboTthl ceTH. [ToaxinoyeHHe 3a3eM-
neHHo#t dasbl b Ha cpeHHH 3/IEMEHT cyeTYHKa oOecrneYHBacT BO3MOXK-

HOCTh YCTAHOBKH [IPAMOIO TOpsAAKa depedoBaHHS ¢as HanpsKeHHA
H [IPOBEPKH CXEMbI BJLIOYE HHA,

AKTHBHas MOLHOCTE, H3MEpAEMada CHETHHKOM,
P= U l,cosp + U cosp,+ U.l cosp,

[Tonoxenue BekTopoB ToKoB [, [, I, (puc. 35) OTHOCHTENBHO Harps-
xewut U, U, U, (yron ¢a3osoro ciBura) ofpeiesseTca XapakTepoM
HATPY3KH B 3/IeKTpHYecKo# ceTH moTpeOuTens, OH MOXeT HMeTh HHIYK-
THBHBLIN, aKTHBHBIR (cos @ = 1) Wik eMKocTHBIN Xapakrep. Ha Bpems npo-
BEPKH YCTaHOBKY KOMIICHCALIMM PeAaKTHBHOM MOILUHOCTH OTKIIOYAIOT,

CyeTyuKH aKTHBHOM H peakTHBHOM Heprun
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Puc, 34. CxeMa BKJIIOUCHHA TPEXNEMCHTHEIX CYETYMKOB AKTUBHOHI
¥ peakTHBHOW 3HEPrHH B YETHIPeXNPoBOAHY O LUens ¢ TpeMA TT u 3azemneHHo#
dasoft b TH. Ilpamoit nopsaox yepenoBaHua a3 ABC obaaateneH (uenu
HanpiXeHHUA 3IEKTPOHHBIX CYETYMKOB NMOKa3aH bl YCAOBHG)
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Puc, 35. BeXTODHAA IHArpaMMa U CXeMa MPHCOEIHHEHU A NPOBOA0E
1A HAMEPEHHH 2/1eKTpMYECKON SHEPTHH TPEXIIEMEHTHBIM CYETYHKOM
(0TCYeT yrIoB (pa30BOro CJ(BHra yXaiaH 10 MOKalaHHAM BA®D-85M
OT BeKTOpa NIuHeHoro Hanpaxenua U,,)

Ha NTHHWAX CBA3M N0/10XK¢HHE BEKTOPOB TOKa OTHOCHTEJIBHO CBOMX Ha-
NpsuKeHHH ONpenensaeTca Hanpas/ieHHeM IIEPETOKeB (mepemgayu) aKTHBHOMR
M peaKTHBHOM MonIHOCTH (pHc. 36, Tabu. 4).

Ta6auua 4

30 50° 0 90° 1o* | 120° | 130" | 150° | 170° | 170°

BAD-55 () | () | Gumnd) | (e | Qea) | o) | (ee) | (mia) § e | (eMk)

4] 0 200 [40° [60* |80 [90° [100° |120° |140° |160°
cosp |1 0,94 (0,76 (0,5 0,17 |0 -0,17|-0,5 |-0,76|-0,94

P |1 Jogss |07 o5 [o17 o [-017[-05 |-076]|-0.94
Tpamoe OGparHoe
20 |0 o34 Joss [os6 [o98 |1 o8 086 064 0,34
TMpsamMoe

Mpononxenue tabn 4

150° | 130° | 110° [ 90* | 70° | 60" | 50° | 30° | 10° 100 | 30

BAD-63 (eMk.) | (emx.) | (emk.) | (emx.) | (eMk.) | (emk.) | (eMK.) [ (eMK.) | (eMK.) (nHa.) | (HHL)

® 180° |200° |220° |240" |260° [270° 280" |300° |320° |340° |360°

coso |1 |-094-076-05|-0170 |017 [05 [0,76 |0.94 |1

P —1 [-094-074-0,5 0170 [0,17 |05 [0,76 [0,94 |1
O6paTHoe TMpsamoe

0 0 |—0,34—0,64 0,86 -0.98 -1 [-0,985 0,84 0,640,340

OfpatHoe
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CrneyeT OTMETHTB, YTO HE Ha BCEX THMAX TPEXINMEMEHTHAIX CYETYHKOB N0~
TycKaeTcs YCTaHOBKA TaKoH mepeMblYKH.

2. BKnoyeHueM TOKOBOH LIETTH CPeIHEro SIeMEeHTa CYeTYHKA HA CYMMY
ToKOB (a3 4 u C ¢ obpaTHoit nonApHocTeO (puc. 39).

CueTiHMKH aKTHBHOH ¥ PeaKTHBHON SHEPrHH

-mdd

A uip iz ot "
JI1TTI12
C IT, W1} A2 =
JIl.n.JI2

c
Puc, 38, Cxema BKJIIOYEHHA CHETYHKA AKTHBHON 3HEPIMH K TPEX3/IEMEHTHOTO

CYEeTYHKa peaKTHBHOMH 3HEPruM B TPEXMPOBOLHYIO LeNb C IBYMS HIMEPHTENb-
HeiMu TT u TH. Ilpamoit nopsnok yepenopanus da3 ABC obazatencH

CueTunky aKTHBHOI ¥ peakTHBHON 2Hepruu

R = - - -
g

Csssssammn

a
1]
C
1]
A Wlp , {12 i A
B i) B
C IT, i 112 C
i kad 7
T

¢
Puc. 39. CxeMa BKITIOMEHHA TPEXINEMEHTHABIX CYETYHKOB AKTHBHON M peakTHB-

HOM 3HEPrHH B 4eTHIpeXnpoBoanylo Uens ¢ ABYMA TT. [Mpasmoft nopsiok Yepe-
nosaHuA has ABC obazatencH. Lienn HanpaXeHHA ANCKTPOHHMX CUCTYHKOB
- NOKa3aHHl YCIOBHO

H3mepenne 3/1eKTPOIHEPrHH 3eKTPOHHBIM CYETIHKOM
HAa KaOe/LHBLIX W BO3AYLIHBIX JIMHUAX JIEKTPONePEATH,
HAXOMAUMXCH (10 HANPSUKEeHHEM

HaMmepenue akTHBHOMN SHEPrHH CYCTYHKOM PAacCMOTPUM Ha NpHMepe
BJI 110 xB nmpoTsokeHHOCTRIO 24,8 KM, Haxo[duecs Mol HANIPKEHHEM
Ge3 Harpy3ku. JIMHUS BEITMIOIHeHa mpoBoJoM Mapku AC-120.

B Hayane IMHAH YCTAHORIEH 3/IEKTPOHHAIR CYETYHK AKTHBHOM 3HEp-
rux Tuna LID6805, xnacca TouyHoctH 0,5. KosdduumenT tpanchopMainm
no Toky 300/5 = 60, no nanpmxenuio 110 000/100 = 1100. BextopHas axa-
IpaMMa CXeMBI BKITIOUeHHs, HaMepeHHas BAD-85M:

I,=0,1A, 59" emx.;

I,=0,1A, 60° unn,;

I,=0,1A, 180"

Pacxo/sl akTHBHON 3Hepriu 110 IIOKA3aHWAM CYeTIHKa B KBT-4 cocTaBimA:

ABryct Cenmbps Oxtabps , Honbps Hexabps SAHBaps
4620 5820 5990 4625 13 680 19_\300

Jns cpaBHeHHSA OMpPENSNHM PACYSTHRIM MyTeM NOTePH AEKTPO3IHEP-
rdH B KBTY OT TOKOB YTEYKH MO BRIpaXeHHIO

W=plt,

TZie p — yOeNbHEle [TOTePH MOLLHOCTH OT TOKOB YTeuKH, KBT/KM;

| — TMHA THHIH, KM;

{ — BpeMs, 4.

VaenmpHbIe NOTEPH MOITHOCTH OT TOKOB YTEYKH Mo MaonaTopaM BJI [11]
NpHBeIeHs! B Tab. 5.

TaGauua 5

TloTepu MOUHOCTH OT TOKOB yreukH, KBr/io4,
Tpynna Ha BJI nanpsxenieM, KB
norojsl

6 10 | 15 | 20 | 35 | 60 | 110 | 154 | 220 | 330 | 500 | 750

1 0,011(0,017 |0,025 {0,033 {0,035 (0,044 0,055 |0,063 (0,069 {0,103 {0,156 0,235
2 |0,094|0,153 0,227 (0,302 (0,324 |0,408 |0,510 0,587 |0,637 |0,953 |1,440 {2,160
3 10,154/0,255]0,376|0,507 0,543 0,680 0,850 |0,978 {1,061 |1,587 2,400 3,600

MpuMedanue. | rpynna — Xopoluad norojia ¢ BAKHOCTHIO MeHee 50 %, cyxolt cHer,
HIMOPO3b, TONONEN;

2 rpynna — A0XK/Ib, MOKPhIfl CHEL, poca, XopoLlas Noroja ¢ KaxHocTLIo 90 % u Gosee;

3 rpynmna — TyMaH.
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IToTepH 31€KTPOSHEPTHH 3a MECALL IO TPYIINAM [TOTOIbI COCTABAT:

no 1-it = W=0,055- 24,8 24+ 30=982,0 xBrvy;

no2-#— W=0,51-24,8-24-30=9106,5 xBry;

no3-#—wW=085-248-24-30=15177,6 kBru.

BuyTpenuuit yron cyetdyuka nposepeH u paseH 90°, NOrPEIIHOCTb H3-
MepeHMH 3JIEKTPOSHEPIHH COOTBETCTBYeT Kiaccy ToyHoctH. Camoxon
cYeTYHKa oTcyTcTBYeT. Mexoas M3 2TOro MoXHO CIenaTh BEIBOA: CHETUHK
HIMEPAET NOTEPH aKTHBHOMN SHEPIHH B IHHMM OT TOKOB YTEYKH B COOTBET-
CTBHH C MMOTOHBIMH YCJIOBHAMM.

IlpoBepka H3MepHTEILHBIX KOMILIEKCOB Y4eTa
IEKTPHYECKOIl 3HEPrHH B JJIEKTPOYCTAHOBKAX
Hanpsokenues seime 1000 B

Jns TMpoBEepKM M3MEPHTEBHOTO KOMIUIEKCA yHeTa IJMCKTpHuecKoM
IHEPTHH HAa MECT¢ YCTAHOBKH M3MEPSIOT CIEAYIONIHE TapaMeTphl:

nuneinbie Hanpsixenns U, Uy, Up

Oasuble Hanpsokennst U, Uy, U,

Toku l, I, I, I;

YIIBL a3’0BOrO CABHIA @, ¢, Py;

TIOTEPH HANDIKEHHWA B JMHUHK cBA3H TH—cyetunk ¢ ouenkoit coor-
BeTCTBUA TpeGoBanuam I1Y3;

Harpy3kH BTOpHYHLIX nenelt HamepureabHbiX TT u TH, ¢ onenkolt ux
COOTBETCTBHA HOMHWHATILHBIM Harpy3kam (npun. 7).

KpoMe Toro, no nporokonam nposepxu TT # 1o pesysnsraTaM BHeLHe-
TO OCMOTpa [POBEPAIT COOTBETCTBHE KO3 (DHIIMEHTOB TpaHchOpMaLHi
HamepuTebHBIX TT u TH pacuethsiM, C MOMOILIBIO MOPTATHBHAIX ITANTOH-
HBIX NPHOOPOB, HalpHMep, THN2 DHeProMOHKTOP 3.3 onpejensioT Mor-
PEUIHOCTE H3MEPEHHI DEKTPOIHEPTHH CYeTYHKOM. CocTaR/seTcst npoTo-
KOJ1 IIPOBEPKH MIMEPHTENIBHOIO KOMIUTEKCa (IpMMep — B mpmL, 6).

B yc/oBuaAX aKCIUTyaTallHi H3MEPHTE/IbHBIX KOMIUIEKCOB (cueTdnk, TH,
TT v MHKHA CBA3K MEXIY HHMH) BBUIOJHAIOTCS ClEAYIONIAe IPOBEPKH.

1. TIposepxa cooTBeTcTBHA Ko3(pHUEEHTOB TpaHCHOPMAIIHH H3ME-
puTenbHbIX TT TpeGopanmam ITYD (5 % I, cuetunka — 0,25 A) 1o yc/ioBu-
AM Harpysku ([IpuMep):

2. OnpeneneHne MOTPEIIHOCTH CHETIHKA!

Knacc
Tun MNe Hara Tlokasa- | IMorpew-
piscro yenanonxa cdeTuMKa | cueTHHKA m:;:lo- MoBEPKK HMA HOCTD, %
oLy, T, LI56805B | 5056979 |0,5 2000r. |4818,66 |+0,35
Beoa 10 000 wmm / XBT-4, ABYXaMeMeHTHEI cueTIHK, P, = 61 Br

3. IpoBepka NMpaBHILHOCTH MOMKITIOYEHAS CYETYHKOB H IEMEHTOB

H3MEPDHTE/IBHOIO KOMIUIEKCA:

TMokeaarens | Tp. | Tp. 2 TR -
7 5 8 6 4 2
K, 300/5 | 400/5 | 100/5 | 100/5 | 100/5 | 200/5 | 200/5 | 150/5
I, A 0,11 | 0,25 | 0,39 | Omxn. | 0,23 | 0,25 | Omxn. | 0,15
He He He
3 Coots. | Coots it —
®1, COOTA. ) ' COOTB. Coors. COOTB.

50

Yepeno-

paHne Ga3
HAMpsOKe HHA

Hanpaxenue /
Tok /cos ¢
no dase A

Hanpsxe-
Hie / Tok
/cos@
no tase §

Hanpaxexue /

Tok /cos ¢
no gasze C

CooTpercT-
BHE TOKOB
CROMM
HATIpSDKE -
HHAM

Monsp-
HOCTE
TOKOB

Tpamoe

104,9/0,48/53L

~ | 104,7/0,48/66C

Coorts.

IMpamas

4. lNpoBepka TpaHchopmaropos Toka. Mecro ycranoeku PY 10 kB,

dbumep 17

(P17):

Macnoprisie taHHLe TPAHCHOPMATOPOR TOKA

Tun Ne

Knace
TOYHOCTH

Koadpduumenr
TpaHchopMaLHH

Honycrumas
Harpyska,OM

O o

TBJIM-10
TBJIM-10
TBIIM-10

11522 0,5
12163 0,5
12325 0,5

1500/5
1500/5
1500/5

0,4
0,4
0,4

5. lNposepka xosdpuumenTa TpaHchopMaLHK:

Daza A

Paza B

Paza C

I_,A

Laal B | 1,42 A

K, |1,

Inw' A xu

144

0,48 300

- 144

0,48 300

6. Onpenenenye HATPY3OK BTOPHYHEIX el TpaHcdhOpMATOPOB TOKa:

Dasa

U B

LA

Z,0u

(sl-- N

0
0

,688

,685

0,48
0,48

1,41
1,41
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B KauecTBe NpHMepa IpHBEJeHE! pe3YJILTATL NMPOBEPKH OCHOBHAIX
3IEKTPHYECKHX MapaMeTPOB MIMEPHTETBHEIX KOMIUIEKCOB YYETa 3JIeKTpo-
sHepruM puaepos 6—10 kB, xoTopsle HMEIOT OTKJIOHEHHA OT TpeboBaHuil
HOPMAaTHBHBIX JOKYMEHTOB WIH TpeGyIOT YTOYHEHMs COOTBETCTBHS YTIa
(hasoBoro caBHra Harpyske (cos @) (TaGn. 6),

TaGanua 6
Hanmenosanue LA | LA | cse | auB | a,% | O

n/cm. 3aseaxccxar

c.ut, 3, ©®30; c.w, 2, TToka3aHus aMIEpMETPa He COOTBETCTBYIOT
D11 thakTHYCCKOMY 3HAYCHMIO TOKA HA (MO

n/em, 18

Ql3In D4 Icau. Cyerynkn noakmoyers ot TH nep-

Boft c.uu,

n/em. 11

03 0,35 28 37L

D9 1,4 112 32L

DIB 0,84 54 37L Her sasemaeHmn pTopuy-

HoH o6Mmorxm TT

n/em. 23

D10, ©32 T cHeTYHKA He YIHTHIBAET o6GpaTHOE HaNMpaRicHHe

NEePETOKOB AKTHRHON SHEPrHM

®0, 1c.w, 0,077 4,62 32L

nfem. 132

BB T1 1,4
nfem. 35

D27, paza A 51

n/cm, 39

D22 Ortxas B paGoTe cHeTYHKA

@3 0,015 1,8 3c

nfcm. 87

©6, 1 ., ~ +0,9

©326, 2 c.u, +0,8

@®28, 2 c.u1, [Moka3aHUA aMIEpMETPA HE COOTRETCTBYIOT

dakTHIeCKOMY JHAYEHHIO TOKA HA Quuepe

n/em. Cesepras

®2, painAucC 0,5 30 19L 8,55

©16, pasmAnC 6,89

OIR, pasmAuC 8,07
52

IHepeuens eoamosensix napywenusi mpeGosanuil HOPMAMUEHO-MEXHU-
veckoll GOKYMERMANUU, EbABAREMBIX NPU NPOGEPKE UIMEPUMEABHBIX KOM-~
RACKCDS yNema 34eKXmposHepaun

Tparcghopmamopet HanpANCeEHUA

HecooTBeTCTBHE Knacca TouHocTH TH TpeGopanuam ITY3D u [Tpaswiam
YHKUHOHMPOBAHUA PO3HHYHLIX PHIHKOB 31eKTpo3He pruH (ITPP3);

cymmapHad GaxTHYeCKad BropHyHas Harpy3ka TH mpeBsIliaeT HOMH-
HATBHYIO MOILIHOCTE AU 1aHHOIo KJ1acca TOYHOCTH;

OTCYTCTBHE YCTPOMCTB CHIHANM3allHH O HAPYIIEHHAX B M3MEPHTE/b-
HBIX LleNAX HanpsoKeHWs (NeperopaHue npeioxpaHuHTens, cpabaThBaHHe
ABTOMATHYECKOTO BRIKTIOYATEIIA H Ap.);

OTCYTCTBHE NpoToKana nosepku TH;

BO3MOXHOCTh HECAHKLIHOHMPOBaHHHOIO AOCTYIIA K KIeMMaM BTOPHY-
HuIx ueneit TH.

Tpancgopmamops moka

HECOOTBETCTBHE Kiacca TOYHOCTH TT TpebopanusMm [IYD u [TPP3;

OTCYTCTBHE OTAENBHON HaMepHTeILHOH 0OMOTKH [UIs Henell KoMMep-
YECKOT0 Y4eTa; s

(axTHYECKan BTOPHYHAS HArpy3Ka MpeBblllaeT JOMyCTHMEIE JHAYEHHS;

BO3MOXHOCTE HECAHKI[HOHHPOBAHHOIO JOCTYIIAa K KJIeMMaM BTOPHY-
HBIX ueneit TT,

HecooTBeTcTBHE Ko3dduumenTa TpaHcdopmanuu TT peansHuM pe-
XMUMAM HarpyakH (ot 5 10 120 % nomunansHoro Toka TT — g TT kinacca
To4yHocTH 0,58 1 0,2).

Cuemuuru anexmposvepzuu

HECOOTBETCTBHE Kilacca TOYHOCTH TpeGoBaHuAM [1VD u TIPPD;

MOAKTIOYeHHe TOKOBBIX Liernel cyeTynKa K peneitHoi odMorke TT,

OTCYTCTBHE IUIOMO Ha CYETYMKE;

OTCYTCTBHE IUTOMO Ha nepexoAHOM Kopobke;

OTCYTCTBHE JaHHBIX O MOCHEOHEH MOBEPKe WIH HCTEYEHHE MEXTIOBE-
pOYHOTO HHTepBaa;

najieHMe HanpsokeHus B Hend TH — cyeTyrK npephilaeT JOMyCTHMOS
3Hayexue 0,25 % HOMHHAILHOIO BTOPHYHOTO HAIPSUKEHMS;

TIOTPENTHOCTE HaMepeHHH 3/IeKTPOSHEPIHH MPEBLIIAeT K/IACC TOYHOCTH.

IMepeyers NMpHGOPOB, NPUMEHAEMBIX VIS NPOBEPKH H3MEPUTE/ILHEIX
KOMIUIEKCOB Y4eTa 3JIEKTPOIHEPTHH B 3IEKTPOYCTAHOBKAX HANPAXEHHEM
ao u eime 1000 B, npusenex B Tab. 7.
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TaGnuua 7

Ipubopw nam nposepkn moptrrmm KOMIUIEKCOB Y4eTa 3eKTPOSHeprHl

Tun npubopa HakmeHoBaHKe HarotosHTeb
CE601, DranoHHbA nopratuBHe | OAQ «KoHuepH “DHeproMepa’s
CE602, CYETYHK 355029, r. Crpaspornons,

yn. Jlennna, 415A
LI26806I1 STANOHHBIH CHETIHK Ten. (8312) 66-67-41,
dakce (8312) 66-66-00
www.energomera.ru
DHeproMoHH- | STANTOHHBIH CHeTYHK 000 «Hay4yHo-npou3BoacT-
Top 3,3 M aHAM3ATOp KauecTsa BEHHOE [pPEANPHATHE
3NEKTPOIHEPTHH Mapc-3Hepro»
190031, Cankr-Tletepbypr,
TOM-02 BHeprotectep Hab. pexu DorTanKa, x. 113A
[15M-A l']puﬁop JHEPreTHEKA Teq, (8 ll) 315-13-68
MHOTrO(pYHKUHOHANBHEL/ WWW.Mars-energo.m
Pecype-T12 Tpnbop st peBH3UH HITTT «DHeproTexHnkas
M MOBEPKH MIMEPHTENBHEX | 440026, 1. [Ten3a,
KaHAIOB yn. JlepMoHTOBa, 3
Ten. (8412) 55-31-29
wwwentp.ru
INapma BAD-A | Bonsramnepdazomerp 000 «[IAPMA»
198216, Canxr-ITerepGypr,
JewuHcku#t mpocn,, 140
Tent. (812) 346-86-10
www.parma.spb.ru
TK®-10 YKazareab CHMMETPHH 000 «COH3JI»
H yepenosaHus das Harnpa- | 115583, Mockasa,
KeHuk Kammpckoe 1., a. 65
Tea. (495) 995-20-65, 727-07-17
www.sonel.ru
BM802 Kuemu anekrpo- 000 [JoM KOMNOHEHTOB
HM3MEPHTE/BHBIE H 0Bopya0BAHMS «DJICKTPOH-
1o 1000 B (25 MA+1000 A) LIIHK*
115114, Mocksa,
APPA-30, MynsTHMeTp 115 3amepa TlepGenencxas yi., 1. 1/2, kopn. 1
APPA-305 m;!‘mau TOKOB H HANPSDKE- | 1o n (495) 741-65-70
HH

www.electronshik.ru

11. OBECIIEYEHME TPEBYEMOM TOYHOCTH

M3MEPEHHMI DJIEKTPHYECKON DHEPTHHA

Yrobbl obecnieynTs TpeGyeMylo TOUHOCTh H3MEPEHNMI 3/IeKTPHIECKON
3HEpPTHH, HeobXonuMo cobaaats TpeboBatua [1YD, [lpasiia pyHKUHO-
HHpPOBaHMS PO3HNYHAIX PHIHKOB 3JieKTpo3Hepruu ([TPP3), THOBYIO MHCT-
PYKIMIO TIO YYeTY 2/1eKTpoaHe prit [ 10], MeTOIMKH BEIMONMHEHHSA H3MEPEHH
MEKTPOIHEPTHH, MPaBH/IA H HOPMBI [IPHMEHEHHS CPEACTB y4eTa H ap.

Cornacto [TYD, nonyckaeMbie Kiacchl TOYHOCTH CYETUHKOB, HIMEPH~-
TEALHBIX TpaHcHOPMATOPOB, a TAKXKE NOMYCTHMEIE YPOBHH MOTEPh HAlps-
XKEHUA B IMHHUAX CBA3H cyeTyrKa ¢ TH npu yuyere snekipuyecKo 3Hepruu

HOJDKHBI COOTBETCTBOBATh IPHBELNEHHEIM B Ta6I. 8.

TaGnwuua 8
JomyckaeMbie KIacchi TOYHOCTH CYeTUHKOB H HIMEPHTELHMY
TpaHcopMaTOpPOR
PacueTHuil yuet Texnuuecknit yger
OOBEKTH yueTa Knacc TouHoCTH 1A Knacc TouHOCTH 1A
5, 5 §,%
CA T TH CA| TT | TH
Tenepatopu MowHoctsio | 0,5 | 0,5 | 0,5 10,25 1 1 1 1.5
Gonee 50 MBT, Mmexcuc-
TemuEle JIDI1 220 xB
M Bhllle, TpaHcdopMaTo-
PH MOLIHOCTRIO 63 MB-A
u Gonee
TeHepaTOPBE MOLIHOCTBIO 1 05105 (025 2 1 1 1.5
15-20 MBT, MexcHCTEM-
Hule JIBIT 110-150 kB,
TpancopMaTopsl
MOLIHOCTBIO 10—40 MB'A
Ilpoune 2 05|05 |025| 2 1 1 15
(1,0) | (0,5)

MprmMeuanne, CA — CYCTYHK AaKTHBHOH anextposxepruu; TT — HIMepHTe/IbHBIR
Tpacdopmarop Toxa; TH — waMepHTensHmil TpaticdopmMarop HanpskeHuA; 6, — OTHOCH-
TeJIbHBE NOTepH HANPAXKEHHA B MPOLEHTAX OT HOMHHA/IbHOTO 3HaseHus (U ).
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B COOTBETCTBHH ¢ OCHOBHBIMM ITONIOXEHHAMM OpraHH3alMH KOMMED-
YeCKOro yJeTa 3/IeKIpoIHeprHil Ha po3HMYHEIX puiHKax [13] (ct. 141, 142)
HOJDKHEI YCTaHARIMBATLCA CYETYMKH CIIENYIOLIHX KIacCoB TOYHOCTH:

3JIEKTPOYCTAHOBKH HanpspkenveM 0,4 xB M HuKe rpaxipaH-notpe-
oureneit — Knacc TogHocTH 2,0 ¥ BEIIIE;

BHOBb BBOJMMEIE 3MEKTPOYCTAHOBKM HampskeHueM 0,4 kB u Hmke
notpebuTeneit, 3a HCKNIOUEHHEM TpaXnaH-MoTpebuTeaeH, — KiIacca Tod-
HoctH 1,0 1 BEITIIE;

3IEKTPOYCTAHOBKH HanpsukeHHueM 6—35 KB ¢ npucoeanHeHHON Mom-
HOCTBIO, He NpeBhltaone 750 kB'A, — xiace Tousoctd 2,0 H BrILIeE;

MpH 3aMeHe NpHbopa y4era B 3KCIUTyaTallMi — Ha Kiacc ToqyHocTH 1,0
M BBINLIE;

Ha BHOBb BBOJIMMEIE 3JIEKTPOYCTAHOBKH — Kilacc TouHocTH 1,0 1 BhIwe;

3/IeKTPOYCTaHOBKY HanpsokeHneM 110 kB 1 Buie — xiace TogHocTs 0,5S.

B anexTpoycTaHOBKAX, TIPHCOSAMHEHHAS MOIIHOCTS KOTODKIX IPEBhI-
mwaet 750 xB-A, UcONB3YIOTCA IPHOOPHI yueTa, MO3BOMAIONIHE U3MEPATH
noYacoBble 0OBEMEL IOTPeO/IeHHA 3/IeKTPOIHEPIHH, Kiacca ToyHocTH 1,0
H BoITIIE. [IpH 3aMeHe BhIGBIBIIMX M3 3KCIUIyaTalMy IIpHOOpOB yyeTa, a TaK-
Xe [IPH NpPUCOeAMHEHHH HOBEIX 3JIEKTPOYCTAHOBOK, MOLIHOCTL KOTOPKIX
npessimaer 750 kB-A, yeraHap/IHBaIOTCH CYETYHKH Kiacca TogHocTH 0,55
M BBILIE C BO3MOXHOCTBIO H3MEPEHHS MOYacoBEIX 06LEMOB TIOTpeGIeHHs
3JIEKTPO3HEPTHH.

TIpH NMTAHHH pacyeTHLIX cueTyHKOoB o TH Knacca To4HocTH 0,5 mote-
PA HaNMPSDKEHMS B MPOBOJAX M KaGeNsaX He NODKHa Mpesslats 0,25 % U,
npH muTaHAM oT TH Knacca ToYHOCTH 1 — He Gonee 0,5 % U

B npaxTHUecKo# 3KCIUTyaTalliK HIMEPHTEILHOTO KOMIUIEKCA (CHEeTUMK,
TH, TT v nHHUK cBsA3M MeXIY HHMM) 3allaHHLIe KIIaCChl TOYHOCTH ¥ YPOBHH
[IOTeph HaNpsKEHUA He BCeria yaaercH BbllepxaTs. OCHOBHEIE COCTARNAIO-
IIIHEe MOrPeNTHOCTH HAMEPHTEIBEOTO KOMIUIEKCA ITpHBeAeHE! Ha puc, 40,

- 5 Puc. 40. OcHoBHEIE COCTaBIAIONIHE
n MOrpellHOCTH H3MEPHTENBHOIO

8 590 7] Cuerunk KOMIUIEKCA:
& 5; §,— norpemHocTs Hanpaxenns TH, %;
5 o 8, — YrnoBas nmorpemHocTh TH, MHH;
¥ 8, — Toxkosan norpemnocte TT, %;
T » & : 8, — yrnosas norpemHocTs TT, MHH;
8:8 i &l 5"— TOrpelTHOCT K334 NOTepH (maje-
rrey HHA) HANDSXKEHHS B AHHHH cBAdM, %

v

ot O, — TIOTPELIHOCTD CUeTIHKa, %,
8, — MOrpeliHOCTb OTCYeTa IOKA3AHH
CUeTIHKA; 5, ~ HOMONHHTENLHAA NOT-
PEIIHOCT CHCTIHKA, BHIBAHHAA BIIH-

AHHEM i-A BHELIHER BENHYHH B

IIpenen nonyckaeMoit OTHOCHTE/ILHOMN MOTPEIIHOCTH H3MEPHTEIBHOIO
KOMIUIEKCa paccuMTBIBAIOT Mo dopmysie [10]

[]
by = xl.lJﬁ} +81 +83 +81+81 +8L, + 2 8L,
=l

Brnuauue gectabumsupylomux GakTopoB Ha MOIPeIIHOCT HIMEpE-
HUH 371CKTPOIHEPTHH paccMoTpeHo B [20].

Ha puc. 4] NpHBEACHB 5KCMEPHMEHTAILHBIC 3aBHCHMOCTH TOKOBOH
TOTPENTHOCTH 8, a3/Ie/IATEI bHEIX (IPOMEKYTOYHBIX) TT tuna TK20 (kiacc
Tounoct# 0,5, xosrbcbnmlem Tpatchopmaumu 5/5, MolHOCTs S = 5 B-A),
BKJTIOYEHHEIX COBMECTHO cO cyeTyrkoM Tina [136805 (100 B, 5 A, Knacc
To4HOCTH 0,5). TH MOTPEIIHOCTH ONpefe/icHBl Ha YCTAHOBKE /71 [OBEPKH
cyetyukoB THna MK6801 (ximacc touHoctH 0,05 np pasHeX 3sHaYCHHAX
k03(QdALMEHTa MOLIHOCTH M HATPY3KH BTOpHYHEIX 1enie# TT). B xkavectse
Harpy3akd HCIIOJIb30BAHBl TOKOBARIE 1IETTH HHIYKUIHOHHBIX CYeTUYHKOB THIA
CA3Y-H681.

5,,%

36805 1 TK20
0,1 0,25 0,5 1
oL —= +

/—Z,=0,0032 Ou
: : I,A
1 N\ 126805

Il
Il

= Z,=1,250m,
] R eos 9= 0,8 (emk)

1126805 1 TK20

=1,250M
o —'.___,_'—-—"" ]
N o8

o s b sl e osip = 0,8 (mia.)
+ 196805 1 TK20

Puc. 41. Tokosax norpemsocts TT Tna TK20 npy pasanyHeX 3HAYEHHAX
H XapaKTepe Harpyiki BTOPHYHOH LIETTH
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Ha HexoTOphIX nojcTaHuusx HampsdkeHuem 110 kB TokoBmle uemu
CYETYHKOB BKIIIOUEHbI Yepes npoMexyroudsie TT tuna TK20. YeennyeHue
Harpy3kH (IOJIHOTO COMPOTHRIEHHS) Z BO BTODMYHON LIENM 3THX TPaHC-
¢opMaTOpoB MPHBOAKT K GONBIIMM OTPHUATENBHBIM OTPEUTHOCTAM M3-
MepeHHH 3NMEKTPO3HEPTHH H, KaK CIelCTBHe, K HeGanaHcy Ha IMHMAX CBA-
3 (cM. puc. 41). Tlpu nepBwyHOM TOKe, cocTamumomeM 10 %
HOMHHATBHOTO, Mpe/le/ibHOe 3HAYeHHe TOKOBOH norpemHocTy §, wis TT
Kyiacca TouHocTH 0,5 He 1o/DKHO npeBbiwath 11 %, a yrnoso#t norpemHoc-
TH — 260",

HoMuHansHaa BTopH4Han Harpy3ka (MOIIHOCTE S, .+ B‘A, win conpo-
THBeHHe Z_ , OM) onpeieNisieTcs 110 BEPaKEHHIO:

Bomtl 2l i LomSoHR

2mon = mom

JUns HaXOAALIMXCA B IKCIUTYaTalHK Ha noacTaHIMAX THNoBsIX TT ¢ HOMHE-
HaNbLHBIM BTOPHYHBIM TOKOM [, = 5 A 3TH BeJIMYMHE] HAXONATCA B pee-
nax S, =25+100BAuwm Z_, =0,1+4 Om.

5. % 3aBHCHMOCTh NOTPEILHOCTH
: Hanpsokenua TH 3, or Mom-
HOCTH BTOPHYHOR HArpy3KH
ok TpaHcopMaropa P, npusene-

Ha Ha pHc. 42 [26],

0 2 i ) [MTorpenrsoct TH we mon-

[ 20 40 100 P7,% XHbI BRIXONHTS 32 NpeJieIkl J0-
02} TYCTHMBIX Ui JAHHOTO KJIac-

Ca TOYHOCTH IIPH YCJIOBHH, YTO
04| Harpyska cocrasnset 25—-100 %
HOMMHATBHOM npu cos @ =
= 0,8 (unn.). Ecnu Harpysxa
TpeBLIIIAET HOMHHAITBHYIO

04+

Puc. 42. TlorpemrHocTh HanpaxeHus TH
B 3ABHCHMOCTH OT MOL[HOCTH BTOPHYHOH
HATPY3KH

-

MOIIHOCTh WIH MeHbILE Hee, TO
xnacc ToyHocTH TH noHmka-
ercs (cM. ipuaL. 3, 4),

IMorpemHocTs H3-3a MOTE-
PH HanpsOKEHUA B JINHHH CoeflMHeHus cyeTyrKa ¢ TH §, xapakTepuayercs
Pa3sHOCTbIO aGCOMOTHBIX 3HAYCHHIT HAPSIKEHWH Ha 3KMMaX BTOPHYHOM
obmotki TH ¥ Ha Ko/I0/IKe 30KHMOB CHETYHKA (BBIPAXACTCA B [POLIEHTAX).
37a NMOTPELIHOCTL HMEeT OTPHUATENLHBIM 3HaK. [ToTepu HanpsxeHus 3a-
BHCAT OT CeYCHHA U IUIMHEI TIpoBonoB (kaGeneil), a TaiKe OT MOILHOCTH
Harpysku TH.
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TorpemHocTs ceTYMKa §, 3aBUCHT OT 3HAYCHHS TOKA H COS @, & TAKKE OT
(GopMBI KpHBOI TOKA HArpy3KH, HECHMMeTPHH HanpsDkeHuit, o6paTHoil moc-
Jie[IoBaTe/IbHOCTH (ha3 HanpsDKeHHH, TeMTiepaTypsl M apyrux dakropos [1-3].

Ha puc. 43 u3oGpakeHE NporpaMMHpyeMule HAIPy3o4YHble XapakTe-
PHCTHKM cdeTuHKa THNa A2R (100 B, 5 A, wiacc TouHocts 0,5, CIT «<ABB
BOH MeTpoHukas). DTH XapaKTepHCTHKH MONYdeHb TIPH OTpEIeTCHHN
norpeluHocTel cyeTynKa 8, Ha ycraHoske THna MK6801 npx cos ¢ = 0,5;
cos @ = 1 ¥ TOKaxX Harpysku ot 25 MA 110 5 A:

LA... 0025 005 0,1 0,5 1 2 5

P, Br

(cosp=1)..... 42 8,7 17,2 85 172 36 877
&_, % npu:

cosp=1... -16 -084 -05 -020 -0,17 -0,14 -0,13
cosp=05.. - - -0,88 -0,21 -0,12 -0,10 -0,08

JonyckaeMele M3MEHEHHs g
MOTPEUIHOCTH HHIYKIIMOHHBIX “
H 3AEKTPOHHBEIX CYETYHKOB
B 3aBHCHMOCTH OT YCIOBHIf Ha- -
TPY3KM M [JPYTHX BIHAIOLMX ™
BeNMYHH onpeneneHsl T'OCT
P 52321-2005,TOCT P 52322~
2005, TOCT P 52323-2005.

1A KOHTPONA TOYHOCTH
paGoThl HU3MEPHTE/BHBIX KOM-
IUIEKCOB COCTaBIfgeTcA GanaHe
WMEKTPHYECKOH SHEPTHH IO
MOACTAHIIHA H CEKLHAM LUHH.
Pacyet nonyckaemoil 0THOCH-
TeMbHON TMOTPEIHOCTH H3Me- -
PHTEJIbHBIX KOMIUIEKCOB H I0-
NnycTHMOro HebanaHca 3Mex- Puc. 43. [IporpaMMMpyeMble Harpy304HbIC
TPOSHEPIMM BHIIOJIHseTcH B  XBPAKTEPHCTHKH cdeTinka A2R (100B, 5 A,
COOTBETCTBUM C TpeGOBAHMA- KJiacc TouHocTH 0,5)

MH THNOBOH HMHCTPYKLMH IO :

yuety anektpoaHepruy [10]. @akTiyeckuit HeGanaHe 3MIEKTPOSHEPTHA Ha
TOICTAHLIMH 32 MECS1, PACCYUTAHHLIM 110 NOKAIAHHAM CYETYHKOB, HE A0~
JeH IMpeBhIIUIATE NOMYCTHMEIH (pHMep — B Tabu. 9).
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TaGnuua 9
Bananc 31eKTPOIHEPTHH Ba NOXCTARIHE « CepepHass 3a anpens 2006 r.

Tpuco- | U, “m :{; m Pa;x:.m nefl" OT':.& J::;.
e/lHHeHHe | KB SR ;;a; n:zp;:::- £ :;:q :;::; o
T-1 6 | 9165,5| 9219,7 | 18000| 2,86 975,6
ol 6 | 21,76 | 37,69 | 7200 0,99 |114,696
D2 6 | 849,18 | 951,91 | 7200 2,35 |739,656
$3 6 | 250,7 | 280,06 | 3600 1,38 | 105,696
TCH-1 6 31323 4464,2 | 20 2,35 26,638
no 1 ¢ 975,6 | 986,7 | -1,14
T-2 6 | 6685,7 | 6897,1 [12000| 2,86 2536,8
9 6 | 149,19 | 256,49 | 4800 2,86 515,04
D10 6 0,1 0,1 3600 2.35 0
@11 6 | 546,81 | 607,9 | 4800 2,35 293,232
@12 6 | 2379 | 2486,8 | 2400 1,38 258,72
Dl4 6 | 648,37 | 724,42 | 3600 2,86 273,78
@15 6 | 5913,2| 6023,4 | 7200 | 2,35 793,44
@16 6 | 2118,4 | 2253,4 | 2400 235 324
D17 6 0,8 0,8 12400 2,35 0
@18 6| 54,5 84,5 | 1800 235 54,72
mno 2 c.u. 2536,8|2512,5( 0,94
T-3 6 |7875,5| 7978,1 |18000| 2,86 1846,8
D20 6 | 9387,9 | 9406,6 | 3600 2,35 67,32
©22 6 | 392,82 456,1 | 3600 2,35 |227,808
©24 6 | 8265 | 8277,5 | 1800 2,35 22,5
@25 6 | 71,99 | 117,99 | 7200 2,35 331,2
027 6 | 1355,1 | 1391,1 | 7200 | 2,35 259,2
D30 6 |1838,01|1986,93 | 4800 2,35 |714,816
®32 6 0,3 0,3 | 2400 2,35 0
¢33 6| 8LS 142,1 | 3600 | 2,35 216,72
@35 6 |2597,3| 2601,2 | 3600 | 2,35 14,04
TCH-2 6 | 6001,1 | 6001,1 | 20 2,35 0
mo 3 c.um. 1846,8(1853,6| -0,37
no 6 kB 5359,2(5353,2{ 0,11
60

12. MEPBI BE3OITACHOCTH ITPH DKCILIYATALIHH
CYETYMKOB DJIEKTPUYECKON DHEPIMH
B DJIEKTPOYCTAHOBKAX HAIPSDKEHWEM 380/220 B

Jelicmaue anexmpuveckozo moxa Ka opzanusm vesosexa [21]. Tlpoxoas-
1IHA Yepe3 opraHU3M YeJIOBEKA 3JIeKTPH4YeCKHH TOK IPOM3BOMMT TEpPMH-
JecKoe, IeKTpoTepMHUYecKoe H OHoIorHYecKoe BoaneicTBHA.

3HayeHHe DIEKTPHYECKOTO TOKA, MPOXOASAIIET0 Yepes TeJo YeloBeKa,
ABIAETCA OCHOBHBIM (hakTopoM, 06yCIaBIMBAKOIIMM HCXOM MOPAKEHHA:

0,6—1,5 MA — yeI0BEX HaUKHHAET OIIYILIATE AeHCTBHE MPOXOAAIIEro Ye-
Pe3 Hero NepeMeHHOr0 TOKa; X

10—15 MA — HeoTTTyCKAIONIHH TOK, YeT0BEK He MOXET CAMOCTOATENLHO
OTOPBaTh PYKY OT 3/1eKTPOIPOBOJOB;

25—50 MA — MPOHCXOAMT MOLHOE COKPANIEHHE IbIXaTeIEHEIX MBIIILL,
gepe3 HeCKONbKO MHHYT HAacTYTIAeT CMEPTh OT Y/IYILIES;

50—200 MA — BosHHKaeT OecnopANoYHOe COKpallleHUe H paccnable-
HHe MBI cepaua (Gubpuwn) ¢ yacroroit 400—-600 pas B MHHYTY — (HHE-
prwusiimA. KpopooBpalieHue mpeKpamaercs.

B 4eTBIpeXIIpoBOIHOM CETH ¢ 3a3eMIeHHOM! HeliTpambio TpaHchopMa-
Topa (puc. 44) Lenb ToKa, MPOXOAAILETo Yeped TENO YENOBEKa, BKIIOYaeT
B ce6s COMpOTHBJIEHHE TeJa genoBeka R, ero o6ysHu R ,, mona R .

Y A
YV B
S VN 4
b 0

m

I

::0
!HEH'IH'!Hf!l'!l?f!!!!!l!

Puc. 44. CxeMa IpMKOCHOBEHHUS YenoBeKa K ofHol dase
B YeTRIpEXNPOBOAHOM CETH ¢ 3aleMaeHHoH HelfiTpansio
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Tok, npoxoasiuit yepes Te/l0 Yel0BeKa, onpeae/sieTcs o gopmyne
ATROET. | T
™ R +Rg+R,

DIIeKTPHYECKOE CONPOTHRIIEHHE TeJla YeJlIoBeKa [pH cyXoi, uHcroi
H HETIOBPEXIEHHON KoXe IpH HanpskeHHH 15—-20 B naxomutes B npene-
nax ot 3000 mo 100 000 Om (rpH pacyeTax o6ENHO TPHHHMAIOT COMPOTHB-
JcHKE TeNa yenopeka, pasHoe 1000 Om).

ITpn HanGonee HeGMArONMPHATHBIX YCIOBHAX, KON 4eJ0BEK IPUKOC-
HYyBUIMitCH K (pade, HMEET Ha HOTaX TOKONPOBOISAILYIO (CEIpYIO) 06YBb, CTO-

HT Ha ChLIpOH 3eMJie HITH Ha TOKOTIPOBOMIAIIEM 10Ny, 3HaYEHHe TOKA CMep-
TETBHO OTIACHO JUTA YeTOBEKa:

Eci yeoBeK HMeeT Ha HOTaX HENMPOBOAALLYIO 00yBs (R ;=45 000 Om)
H CTOHT Ha H30HpyIolleM ocHoBaHMHU (R, = R = 100 000 Om), ToK

220
I,=
1000+ 45 000 +100 000

He onaceH A JeloBeka.

M3 npuBeeHHONo NpHMepa BUIHO, 4To WIS obecrnede HuA Ge3onacHoC-
TH paGoTAIOLIHX B 3/IEKTPOYCTAHOBKAX CONbLIOE 3HAYeHHe UMEIOT H30JIH-
PYIOIIME MNOJILL M HE TIPOBO/IA1Ias TOK 06yBb.

Cornacho ITY3 (1. 1.1.13) X MOMeLIEHHAM ¢ nogbilueHHOl 0NACHOCMbIO
B OTHOILIEHHMH TIOPAK¢HHA 3MEKTPHYECKHM TOKOM OTHOCATCS MOMEIEHHHA,
XapaKTepH3yIoLHecs] HAJIHYHMEM B HHX OJHOTO H3 CJIEAYIOLIHX YCI0BUH!

CHIPOCTH WIH TOKONMPOBOASALIEH TILUIH;

TOKOTIPOBOSIIMX TIONOB (META/UTHYECKME, 3EMIAHEIE, XKene300eTOH-
HbIE, KAPNIUYHEIC U T. IL.);

BLICOKOH Temnepatyphl (Gonee 35 °C);

BO3IMOXHOCTH OJHOBPEMEHHOIO NPHKOCHOBEHHS 4Ye/oBeKa K MMEIo-
IIHM COSOHHEHHA ¢ 3eMiIel METAJUIOKOHCTPYKUHAM, ¢ OQHOM CTOPOHBI, H
K METATMYECKMM KOPITycaM 3J1eKTpooGopya0BaHHA, C APYTOi.

Oco6o onacHuie noMeuiesua XapaxTepH3yloTes HAUTHYHEM OIHOIO H3 ce-
JYIOLUHX YCIIOBHH !

0co60it CEIPOCTH, I/1e OTHOCHTE/IbHAS BIAKHOCTD Boa/tyXa 6imaka K 100 %
(MOTOJIOK, CTEHI, TION H MpPeIMEThI, MOKPHITHIE BIATOH);

XHMHYECKH aKTHBHOH HMITH OpraHHYeCcKON Cpehl;

=1,5mA
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COAEpPKaHNEM MOCTOAHHO WIH B TeMeHHe IUTHTENRHOTO BpeMEHH arpec-

CHBHBIX [1ap0B, ra30B, XHIKOCTEH, pajpylIaloMX HIOIALIKIO H TOKOBEIY-
1IME YACTH TEKTPHIECKOTO 0GOPYIOBAHMS;

OTHOBpPEMEeHHO JIBYX H GoJiee YeTOBHH NMOBLIIEHHOK ONAaCHOCTH.

3awumuvie mepui anexmpobesonacrocmu. CornachHo TTVD st 3amHThL
Jmoneit oT MopaXeHHA MeKTpHYEeCKHM TOKOM U obecneyeHus Ge3onacHoc-
TH NP4 O6CIIYKMBaHUH 3J1eKTPOYCTAHOBOK NMPHMEHSIOTCA CIEAYIOIIHE 3a-
IATHEIE MEPHL.

1. 3azemnenue KOpMycoB 3NeKTPHYECKOTO 060PYNIOBAHHS W SIEMEHTOB
IEKTPUYECKUX YCTAHOBOK (BTOPMYHBIX 0OMOTOK H3MEPHTENLHEIX TPAHC-
GhopMaTOPOB TOKA, METAUTHYECKHX KOPITYCOB C4¢TYMKOB).

2. 3aHyneHue METAUIMYECKHMX DNIEMEHTOB 3JIeKTPHYECKO YCTAHOBKH,
HOPMaJIbHO He HaXOISIUMXCs MO HallpsDKeHHeM, ¢ IIOMOIUBI HYJIeBOIo
3AIIHTHOTO MpoBOAa. Takoe MEeKTPHYECKOe COeTMHEHNE Moboe 3aMBIKa-
HHE Ha 3aHYJIEHHbIE METAIUTHYeCKKe YacTH [IpeBpaliaeT B oqHoda3Hoe Ko-
pOTKOe 3aMuiKaHHWe, criocofHoe oBecrneyuTh cpaGaThiBaHHWe 3aliIMT M OT-
KIIOYCHHE,

3. 3amuTHOE oTKMIOYeHKHe. C MOMOILbIC YeTPORCTRA 3alIHTHOTO OT-
kmouerus (Y30) ofecneynBacTcsi aBTOMATHYECKOE OTKITIOYEHHE SIeKTPH-
4eCKOoHU yCTaHOBKH.

4. TIpuMeHeHHe MOHIDKEHHOTO HANPSXeHus oT 12 1o 42 B,

5. 3amuTHOE pa3neNeHHe ceTell ¢ MOMOIILIO Pa3leUTeNLHOTO TpaH -
dopmaropa. 3aseMileHHe BTOPHYHON 0OMOTKH 3TOr0 TpaHcdopMaropa He
JOMYCKALTCS.

6. [BolHaa WiM ycuieHHad W3omaund. JononHuTensHas (3alMTHasN)
H30JIALHS TIpeIycMOoTpeHa JUlA o6ecrieyeHHs 3alUTh OT MOpaKeHHA MNeK-
TPHYECKHM TOKOM BCJIENCTBME NOBpeXIeHHsA OCHOBHOH H3onauuH; 0603-
HayaeTCA Ha IIHTKe MprGopa 3HakoM [O) . Halenms, AMelolue 1BoHHYO
H30JILHIO, MO ¢110co6Y 3aLMTEL YeJJOBEeKa OT MOPAKEHHSA NeKTPHUSCKHM
TOKOM OTHOCATCA K Kiaccy I1.

7. BrlpaBHMBaHME MOTEHI[MANTOB — NOMOMHHUTENbHAS Mepa 3allUTHI,
CHIXAIOILAS HATIPSLKeHUe MPUKOCHOBSHHA U LIara.

OcHosHble cpedemea 3aulimel, npUMeHReMsie npu padome co CHemvuKamu:
OJHOMOMIOCHLIE M ABYXMOMIOCHBIE YKA3ATEMH HAMPSKeHHUS; 3eKTPORIMe-
PUTE/IbHEIE KICLW; NMIIEKTPHYECKHE NepyaTKH (CyXue); HHCTPYMEHT
€ H3OJUPYIOIHMH PYKOATKAMH,

B xauecrtse JonoiHumensHX 3auUMHbIX cpedcms NIPAMEHSIOT: IH3JIeK-
TPHYECKHE TANOIIH (B CYXYIO TIOTO/Y); IN3ICKTPHYESCKHE KOBPHI, H3OJHPY-
JOILIKE NTOACTABKH; UIOIHPYIOLIHE KOJIIMAKH,
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Veranoska, CHATHE H 3aMeHA 0AHO(AIHLIX CYETIHKOR

PaboThl Mo 3ameHe ONHOMDA3HKIX CYETIMKOB HEMOCHencTBEHHONO
BKJIOYCHHs] B [oMelleHusx Ge3 NOBLILIEHHOM ONACHOCTH JgoMHAIOTCA
EHHOTHYHO 3MEKTPOMOHTEPOM ¢ KBaIMbMKalMOHHO! IDynmoi 111 mo
3/IEKTPOOE30MACHOCTH IO/l HANPSLKEHHEM ¢ 00513aTeJIbHEIM YTKTIOYEHHEM
Harpy3aku.

Ipu paBote ¢ TecTHULL, IIOACTABOK WIH B IOMELIEHHAX € nopsIleHHOR
ONMAacHOCTHI0 HeoOX0IHMMO NPHCYTCTBHE BTOPOLO JIMLA.

Brmonsaenne paboT co CYETYHKAMH, YCTAHOBNEHHBIMHU } KBapTHPHBIX
HHILAX, Ha JICCTHUYHBIX TUIOMIANKAX, BOIH3M BOIONPOBOAHKY Tpy6, ra3o-
BBEIX IUTHT H T. I1., OCYIIECTBIAETCA TIPH CHATOM HANPAKEHHH,

Ilopadox 3amenst cuemvuxa:

1) 3amMchIBalOT MOKa3aHWe CYeTYHKA, OCMATPHBAIOT €I0 pHelHee CO-
CTOSIHHE H LIEJIOCTHOCTD IUIOMG Ha KOXYXE H KPBIIIKE 3KUMEo KOpOoGKH;

2) CHMMAIOT HATDY3KY, BRIBOPAYHBAIOT MPEJOXPAHMTENE, OTKITIONAIOT
aBTOMATHYECKHE BEIK/IIOYATE/IH;

3) NpoBepsIOT OTCYTCTBHE HANPOKEHHA Ha METALTMYGckoll maHe d
H KPBIIIKe CYCTIHKA OHOMOMOCHBIM YKA3ATe/IeM HAlPKE g,

4) onpeznensior dasHulit K HyTeBoH NMUTalONIME MPOBOna. OTCOSIH-
HSIOT OT 3akKHMa (a3HH NPOBOX M HAEBAIOT Ha HETO Maonupyromui
KoJmnax;

5) OTCOEHHAIOT OT 3aKHMa CYETYHKA HYJIeBOH TIPOBON K pagepaior Ha
HEro H3OJHPYIOLMHA KOoNmnak;

6) OTKITIOYAIOT MPOBO/IA HATPY3KH;

7) OTBOpAYMBAIOT HHKHHE BUHTH! KPEIUIEHHSA CETYHKR, BepXHUN BUHT
0cnabnsioT WM BEIBOPAYHBAIOT, CHHMAIOT cTaphiff CYETYHK U yCTaHAB/IHBA-
10T HOBHIH;

8) npucoequHEHWE MPOBOIOB OCYMECTRIAOT B OGPaTHA} nocnenoBa-
TeNBHOCTH;

9) MpoBepAIOT HalleXHOCTh KPeIUIeHHs NPOBOJOB B KOMG ke 3aKHMOB
MOTATHBAHHEM KaXIOTO H3 HIX BHH3;

10) npoBepsIOT OTCYTCTBHE CAMOXOMA;

11) BBOpayMBalOT MPENOXPAHHTENH WIH BKIIOYAKT &BToMaTHYCCKHE
BEIKJIIOYATE/H;

12) BKITIOYAIOT HATPY3KY;

13) nposepsiior Bpalli¢HHE THCKA;

14) nnoMBHpYIOT KPLILUKY KOPOOGKH 3aKUMOB.

NPUIOXKEHHA

IIpunoxenue |

OcHOBHBIE TeXHHIeCKHE XapaKTEPHCTHEH CYETIHKOB 3JICKTPHIECKO IHeprun

Ta6anua IIL

CueTdHEH 3NeKTpIrIecKol Sueprud «Mepypuit»

Tun HHIHKATOPA,
npodH

XKH, nuH. petika
OV, nuH. peiika

XKKH, muH. pefika
QV, nuH. pelixa

OV, p3aMeH HHIYKTHBH.

XKKH, man. peitxa

CAN,PLC | XKH

gg TREIFE ;
1RHHHEHHBEREEE
% lalalalalal 2] |8l s
BE (319403)¢] || 4
MIEEEEEIEREE
THRRRR AR
HiEEEHEE HEEE
zig Ml
ééaéﬁﬁﬁmﬁﬁ‘i&ﬁ
it |} |
i
HEEHEE
§§§§£§E§§§g

&




Y]

8p-S3) g I ‘ ar () Od £0-L9Y

sy S5+ 0p— — 0‘1/5% s'Vs 08E/0TT*E 067 HHdAXda

e NI () Dd 20-14V

w.?l e £ o

bt S5+ 0b— 1 | 07/ (oono1 08€/02T%¢ 067 wadAnday

scmomononmes | o 'on | oo | 41 | gz ©s) dec/ozng | NIBIOLTLHV

194 ‘JHINQOS WPHALX NYD v o % 0€Z Wmdindopy

‘HLooHmoN Trmdodn
WM e B ] R NI () Od 00- LAV
d) Hiaoodiyaire godiaw S8Y-SYy SS+0p— 71 ‘1/5¢ ; y

| d)wss . 0‘1/5% (s°L)s 001/L°LSx€ 067 HHOIdop
(s8¥-s4) . Jos ‘ N (3) D £0-LuV .

NYD | SSFT0R =1 | 01/50 (s°0)s 08¢/0TT*E 07 WndAxdapy

(s8p-53) —_— N (9) O 70-1¥V

NVD SS+ 7 0b— =1 | 0T/0' (oot)ol 08€/0ZT*¢ 07 wmdixdagy

(S8¥-S4) 1 foss ) D 10~

ss+ob— | ¥1 | 0T/’ (09)s wsciozpee. | NRAOIEAY

w A§ q-h »: .m .U za Qﬁﬂﬁﬂhﬁ&z

d) H1aooduare dodian (58p-53) et ‘ ‘ N () D 00-LAY

I e ———— NYD | SO =1 | 01/5% (s'0)s 001/L°Ls%€E 067 AHAANdapy

(s8y-53) o fce . (4) O £0-9Y

Ny | SeHTor I 01/5%0 s 08£/02Tx¢ 06z Huddudopy

(587-S¥) — () O T0-Av

NvD | S50 I 0'z/0'1 (0o1)o1 08€/0Z7x€ 0€Z MHdANdOp

(s3p-53) . Q) O 10-uv

NV | S5O ! 0'z/0"1 (05)s 08€/0T7x¢ 067 HmdAxdapy

(so0
S1°N'SO ) mx (s8p-5¥) gt ‘ . () O 00-¥V
Zedianeie modkisesicha Ny | S50 1 0'1/5'0 (WAl 001/L°L5%€ 06z yndARdoOW
auHadaned "IDK
wooyaddarnn ‘dpun 2 orHdudeloIOHN H -OHT0 HILIdaHE JoHEULYE>d H HOHEHLYE
) . ity e . 110-1v
Axgd-NIQ ¥H 'K ¥MH S5+7"0p— =1 0’1 (09)s 08€/0TT%€ 167 ymdANdop
-eddHY
orHbudelcIOHK HIIdoHE YOHAHINE
o e o | Trwman | s+~ I 01 (09)s 08£/0z2¢ by,
NWUNY | S5+ 0 1 5% (s 086/027x€ PR .2
xmeuny | S50 1 01 ono1 | ose/ozzxe PO 2 ..
"IN | S5+ 0P 1 0’1 ©9)s 08£/0T27€ ORS¢ 5.
BIHL AFEUNH SS+"0F— I $0 (s'L)s 001/L°LS%E 00- WV
osoHxdogadiiHE £ ez ymdixdapy
srnduderonro HAIdoHE YOHEMLNE aMHengad]
Od PR ¥
ey | S5O 1 (0'No‘z (08)01 (1744 Ty’ 107 udrdow
0, ‘dhiedsunar | g0d 74 V oL yrH 4
axwdod H.uuuenb._.:_. xunoged -udel | MISOHROL | -9IEWHINEW W | ‘aMHIXEdUEH WHELIED)
VRO N ———. HoceweM! | om-woy | oowwy | somaweimwol | somaweHMWOH
TLI ‘voel aHHaXKoXOd]]

67

66



‘FHQNOIT FOHHOAINIYE SWRHIEH — N ‘BHHELHI OJ3HMISHE
AMBHITH — (] “PHIMD0D eHdAX ‘HisoHmoN 9IHdodl — § ‘KL JOROIHI oul XMHHEY HhEWadall WITOW — () T) — T ‘Walfon s — 0 ‘wdon yMH
-opdeddHn — [ ‘8PS — Y ‘HUIdIHE vlahA BMHawuedUTH — 7 *dorenupuder HHHHILARE — | *20M29hHHEXIN OLLOKOALIA S0HLIKILD — £O)

‘HISOHMON IHIRITHpeon “annonsdined “NoL oncedon romdonen {"C0°70°10°00) LAY <07 Wudidapy» IDIHALIR)

13K O] — «0£z yudAndopys Llov 91 — «z0z pudindopys ‘a1z HACIdI> ‘<007 BHASNAIA* PUKL BONMALIRD BT eadalii JREBOdMEOLIIKIW
“BWOL £ — XrTHEedXadL Lol ¢ HONMALIR XHrRGOHTO HHITELRAIIONE Nodd YHHYHIHedR] BHHEhI WM ]]

hppaactaon , NAOIOd £0-TLHV
I9RA ¢ weHdx “1/5" 5
R ‘IGO0 NVD | 554701 1 | 0150 'L 08€/07T¢ 067 EmdAdopy
‘(502 /1N ‘S D
d) measodriare sodrs
.%E ptetitgmioseh .:SM NVO | S5+0p— 1 | 0°1/s%0 (s'L)s 001/L°LE*E zﬁ%
Nvo | ss+or- | -1 | oso | s | ose/ococe N i
NVO | ss+To- | v-1 | 0zt | (onor | 08e/ozzxe 3t
qdaLoll TEoohHHXAL
1ohK ‘YHLING0D IreHdAX #
Pyl NV | ss+or | 1 | 0Tt ©s)s 088/0zzx¢ N e
o GOST'NSD
.uwuggsﬁmaxﬁnﬁ.. NYD | ss+ror— | b1 | 0'I/s%0 s | oo/eisxe e £
BIIhA BHHILRAIEH BHIY H OHYO BH WOWITOW A S0 WISHHa0dL8 00

TINVD [ ss+or- [ -1 | oo | s | ose/ozexe oy
DNV | ss+o- | 1 | oze't | opor | ose/ozexe Podd £
ouWNYD | ss+ro- | -1 | oot (0s)s 08€/0zz*¢ Rl A
JUNYD | ss+0r- I 0'1/s'0 (s'Ds 08E/02T%€ oZ M..w@-w.:...
OTINVD | S5+ 0b— 1 | oot | Govor | osefozze R ... .
. (2 /1'n'sD
) e Yook | DTNV | sseon— 1| oz (0s)s 08¢/02TxE PR
M9HORIBLOIOHN H -OHITO KIS JOSOUWHD OLl XIHHeY yahvwadau 5
Nal
Corsd | oo pp | | o'sto s 08£/07T%€ (4) Dd £0-TLHV
qdaron NYD 0£z undladopy
XIS HHXAL 19hK
WRRONIRK BL | g o) Nai
-o0HmoW amdodu ‘(soa NV | S50 I 0°'1/5'0 'L 001/ Léxg () Dd 00-ZLAV
71°'n's'DdD UAK £z grdindapy
sHHPrIELOIOHN FHHIUERAIEH 29T BH HMIGIHE JOHEKLYEd W JOHEHLNE
0, "dluedoun god W ¥ "MOL HHH 1
S o B xuhoged -udel | MISOHBOL | -9WENHINEW KM | ‘oMHaw¥dueH AHLISED)
“BAOLENHITHH UK] SMBHIEY

11l 'fQBL 2MHEBRHONQ

68



(1ot =
or | — | »0T 100 000 T1§ 0001 01 91 0ZZ/08€ | -ve-zo-deleD (IDo1-z0-d€1LED
(ID60
o'r | — | «01 10°0 000420 1 0007 01 | §'L—¢ | L'LS/00T1 | -vz-10-dE€1ED (1Ds0-10-d€LED
(LD80
0'r | — | 01 10'0 000 ¥20 | 0007 ‘0 | s't—s | L'Ls/001 | -zz-10-deLED (11)80-10-d€LED
_ (o
o't | — | 01 100°0 000021 € 000 01 S0 | S'1—1 | L'ts/001 | -Zi-10-dElED (IDL0-10-d€1LED
HHIdoHEe goHEHLead
001 (1D1/%0
ool |0z| so01 ‘o 0008 00$ 01 —0r | 0ZZ/08¢ | -¥L-zo-ecled| (1DDZ/90-T0-BELlED
001 (ID1/90
oor|oz| <01 1&01] 0008 00$ 0t -0l 0ZZ/08¢ -9.-70-2¢1€D| (II1)1/90-Z0-®E1€D
(wi/so (a1
0'01|0T| 401 ‘o 0008 00s 07 ¢9—5 | ozz/ose -99-70-B¢LED /WS0-ZO-BELED
{(tnt/so
0'01|0'T| 01 ‘o 0008 00§ 07 05—¢ | o0TT/osc -op-20-e€1€D | (ID1/60-Z0-RE1ED
(1/%0
o'o1|0T| +01 I'o 0008 00s 01 0s—5 | oTz/ose “+P-70-eeleD| (DI/¥0-Z0-PLLED
/g0
0'o1|0°T| I I'o 0003 00$ 0l 91 oTT/08€ -+£-70-eelen |  (WI/£0-Z0-2LED
n/zo
0'01|0T| W1 100 000 08 0057 0l §'L—S | L'Ls/oo1 -+z-10-ee e |  (IDI/20-10-2CLED
(/10
o'o1|0T| W01 100 000 08 00T s0 | s°L—s | L'ts/oo1 | -Zz-10-eeled| (IDI/10-10-®ELED
(oo
o'or|oc| <01 1000 000 0Z1 § 000 01 s'0 | s'1—1 | LLs/oor | -TI-10-BElED (11)00-10-2€ LED
HHIJIHE YOHIHINE (aranepghnad]
d-huder
"duoE ‘58-S
0'01 | 0T “Pdr ¢ ‘UK 000 01 001 01 05— 0T TYr1led Ter-11ED
d-puder
'd1og ‘767-59
001 | 0T “dr p ‘UK 000 0I 001 01 05—S 0T Vi-1LED e-11€D
d-tuderdioa
001 | 0T ‘GdL 7 "HDK £ 009 01 05—S 0z 1-MT-11€2 NT-11€D
anndossenoduodsmpy
p'o1 | o'z | <01 I'o - 00+9 01 05— 07T ML I--1LED 1-1-11€D
o'o1 |0t | <01 1'o -5 00+9 01 05—§ 0zz m-1-1-1LED 1-1-11€D
o'o1 | o'z | 01 ‘o - 009 0T 05— 07T m-1-11€D 1-11€D
'SHEDDHOHO()
Ve _ ) (n-deax) {h-demi/umn) | (b-dedx/unm)
h-Oeax oL
weuon | g Av.é.v b LGP/ LW _.‘mnu\_iu % M1 v | ‘SMHIK G ¢
‘riredel ou ‘HroxEs PH-134 S -sdueH
‘oredend # -OHROL | -HINEW H QHHILPHEOQO IDIHELIR))
qIooHmon | ©1am Heodagou ‘moreradan Q0HIIEH £ 2080}
‘wgadion |-deLd en Eﬂnx.ﬁEEmEE.  OUIHK ‘H0 Y OLOHE RN --__:3._ -HWOH
gEHvO[] |-HHHIE ‘Heorewaday] | -HBomETwada)]
rowee yrindogudn gHY>HELE ]
(=]
[ =

{1l EMHIGE]




(L€g %
o'y | - 01 1'o 00z 1S 001 0T | 05— | ozz/ost |-9F-Lizo-dgred| (Wec-uzo-dEled
_ (1ze
i LS T L]
o'f | - 01 ] 100 000215 <0001 0'1| 91 0ZZ/08 |-vE-UZ0-del€D| (Wze-UZ0-dE1ED
anig
oy | — 01 | 10% 000 #20 1 000z | 01| §2—¢ | LLs/o01 |-tz-U10-d£leD| (ID1e-L10-dELED
(og
oY | — W1 | 10% 000 #20 1 0007 | s'0| s'L—s | L'ts/001 |-Tz-uto-deleD| (IDoe-HI10-dELED
(I6z
o'y | — ]| 1000 000021 § 000 01 s'o | s1=1 | L'es/oor |[-zi-tio-deren| (ID6Z-LI10-deLED
) . (18T
oor| 0z| oI 10°0 000 ¥20 | 0002 01 | §L—6 | LLS/001 | -ve-110-ec LD | (IDSZT-LII6-BELED
: . (Iez
001 0| 01 100 000 ¥T0 1 0002 §0 | §°L—§ | L°Ls/001 | -zz-1110-el€D| (IDLZT-LITO-2LlED
) . 9z
oo1| 07| <01 1000 000 0Z1 € 000 01 0| s'1—=1 | L°Lsf001 | -Zz1-1110-ec1eD| (ID9Z-LIT0-BELED
amgoxoLadan
! [(1);74
0'r| — 01 T'0 00z IS 001 0'c | o0s—s | 0Zz/08¢ | -9v-Izo-deren| (vT-1zo-dELED
1) i eva
o'y| — W01 100 000 ZIS 0001 01 9—1 | 0zZ/08¢ | ¥E-1T0-de1ed| (W)ez-1zo-delED
y (zz
0%l — W1 100 000 #20 1 000 0L | §L—¢ | £'28/001 | -vz-Lio-dered| (I1ZT-110-9€1€D
aniz
o'y| — W01 10°0 000 #20 1 000T | S0 | S°L—S | LL5/001 | -zz-Lio-dgleD| (IDIZ-LI0-dElED
(ot
0'r| — 01 1000 000021 § o001 | s'o| s‘1-1 | L'2s/001 | -z1-Lio-de1en| (IDoZ-L10-de1E€D
wmiidane yoHauDead smndudenidar
(s1
o'o1| 0'z| 01 10 0T IS 001 0z | o0s—< | ozt/o8t | -9v-1zo-®cleD| (IDSI-LT0-BELED
(1Ll
o'or| 0'z| o1 10 00Z 1S 001 0'1 | o0s—< | 0Zz/08€ | -vv-1z0-e€1€D| (IDLI-1Z0-BELED
(9l
o'or| 0'z| I 10°0 000Z1€ 0001 01 9—1 | 0ZZ/08€ | -ve-1Z0-e€1eD| (IDII-1Z0-BELED
(Insi
0'or| 0°z| o1 10°0 000 ¥Z0 1 0002 01 | s't—s | L'Ls/00T | -v2Z-Lio-ec1eDn| (LDSI-LIO-BELED
(D1
o'or| 0¢| 01 10°0 000 ¥Z0 1 000T | s'o| s't—s | L'Ls/o01 | -tz-LioeeleD| (IDPI-LIO-BELED
r (g1
o'or| 0z| <01 1000 0000ZI S 000 01 s'0 | s'1—1 | L'2s/001 | -z1-Lio®el€D| (IDEI-LI10-BLLED
HHIdoHE YOHEHINE o_ﬂ_eg
apit
o'y| - 0T I'o 00z 18 001 07 | s9—< | ozz/ose | -99-zo-dcred | (IDWII-Zo-dElED
(w1
o'v| = | <01 ‘o 00z 1S o0 | 07| o0s—s | ozz/oss | -9v-zo-dered (ID11-20-dc1€D
v |id (b-deax) (h-demi/mmn) | (b-desi/mHR)
(b-dewx) v oL "
AEUan blfd heL§TN /1INH b /IIH d “oHHIX
‘nredeu ou .&.w_klr._..«mu_ i ‘eroxre ‘ed-134 N .!.E._E_ﬂ -sduen i )
LIOHmOoN | olam s "Hhodason ‘moeradan s J0HIVEH 11K 080K
“wgadion |-delo en € OIOHK “HY0 ¥ OlDHR omny :“__._:o: -HNOH
FEHEO[] |-HHWYY 4 ‘HhoLewada]] | ‘HBowewsdarf

72

711 ‘wgeL aHHaXroTod]]



TET-SH “XAMON YIDICHH ‘P 01| 09 710-L-09/$-€0D
TET-SY “XAXOX IDIOoME ‘WK [ 0T | 0S—S 711-1-08/5-€00
wodolexuPudel KHHH2ALiHE 5 *sMHPHAELOIOHK “aMHER(OHTO ‘IHHOALIALE
TOXME "IIWH “XAXON ¥MNEHH ‘YK 01 09—5 010-1-09/$5-€0D
HOXIIE “WWH ‘XAXOX YINOINE ‘YK 0T | 09-% 011-1-09/$5-€00
TOXME *LIWH “XAXOX HHNOONE ‘DK o't | 0s-§ 011-1-05/$5-€00
-odINalfe YHHINTUX L0 BLUNITEE “TOXIME "IINH “XAXOX HIN0oME ‘0 H_“__“_ th 0T | 05§ WOI [-1-LITI0S/56-€00
LHAM “Ife-"WEH “TOXITH 'LINH XAXOX IN001E ‘KO XN VG o'r| os—s WO - 1-TTI0S/SS-€0D
dorendodonedL K- WEH TOXNE 'LINH “XAXOX HUNOONE ‘K0 YW 'LE 01| 05— WOIT-1-05/55-€00
TOXIE ‘WK “XAXO0X HIDI0oME ‘DK 0t | 09—¢ 011-1-09/6-€0D
WOXIE “LINK “XAXON HHIEHH ‘LK 0t | 09— 010-1-09/6-€0D
TOXIE ‘LMK “XAXOX HII00MSE ‘DK 0T | 05§ 011-1-05/S-€0D
IHAI “We-"WEH “IMOXINE "LINH “XAXON HHN0DME ‘L0 XN 'IE 0l 05—% MI1-05/7$-€00
dorewdodoHedL "Ife-"WEH “TOXIIH "LWH “XAXO0X HHN0IME {0 XN Vg 0T | o0s-¢ 11-05/25-€0D
arHdudeLoHT0 ‘arHER(oHTO ‘9mHHOdDISIE

Hondanedey m v 0L ﬂ%‘“ﬂﬁ“ﬁg

€] BIMEQE]

1HAm grHdraiHdancHodDiaie + dolerdodoneds — [y, ‘oalogodiak
Q0HIIBLILO F0HIdOITNK —[/ ‘1AM grudrarudoweuodiNsve — JIT ‘Toxma guxoohudIonalal YRHHPEETCRd HNOORHHPRILR] WHHIVOLHHIOUOY — |
aiudox graooenLzern — ([1) ‘iol HoceueHT grHHadHmoed — [y ‘Hiidone yoHaUINEsd H JOHAMINE BLIRA OJOHHIKIAGOHTO KIMT — Vv ‘HILIdaHE

(L1I&E W) sodoghdn XMETIraLRdoNenodLIOIre TOTRE FHNISONIONN

erroxoed-eroxudil eLahk I ~ | ‘amHpudeiar — | ‘muidane gonanmiead elobd BUT — d ‘MHIdIHE JOHEHINE BLIRA B — B ENHRIILS UH],
“ENALHEOLOIEH-FT0APE EHHIAPHEOQO MHPEOLTIOLON JMHLQeL  'BHHEehaWH d ||

. (vt
o'y | — | 01 1'o 00T 1§ 001 0T 05— | ozz/ose | -9r-to-dered | (VII-zo-deLed
. . (I1/vor (1
0% | — | 01 100 000 ZIS 0001 01 9—1 ozz/o8e | -pE-70-dELED /¥01-20-9¢1€D
" - (I 1/¥60 (1
0% | — | 01 ‘o 000 8Z1 000Z 0°l §'L—¢ | LLs/001 | -¥ZT-10-dELED /V60-10-dE1LED
3 . () 1/¥80
oy | = | o1 100 000 8ZI 0002 g0 | §°¢-¢ | Lts/oo1 | -TZ-10-dgleD | (IDVRO-10-dELED
e € % Ezho
or | — | <01 100°0 0000Z1 S 000 01 §0 | s‘1=1 | Ls/oon | -Ti-lo-deled | (IDVL0-10-dELED
OMHEHLNEX] -OHEHLE
Al T e d
PTED A_..Hnu H A_“q ) A”..—M.uuﬁ_“& A”ﬁh“._. v u b e g ‘oHHIX
‘vweden ou |* = . ‘emoxMe ‘pE-104 % NI | W -pdmen oy
E_a.!unoa D T i i -OHRBOL | ~HONENW M SHHIRBHEOQD HAHRIIL)
-wgadion |-dersen g OUIHK "H0 Y OIHE S [ -HNOH oM SR
peHuo]] |-MHHIT S "HROLewada]] | “Hworetradayy m——

7Ll 'YQEL 9MHERHOXQ

75

74



71

‘e sonisdu ‘DM MM 7g¢-SY ‘WraHYogodu X-p ‘WK ‘d 08£/07T%C 0'r | o= 7-1-0¥L1/095-€10
“Ioid “@oHedL "DIIdW HIM Z€Z-SY ‘WHHToa0dN X-¢ ‘MK ‘d 08€/0TT*E 0'T | S'L—¢ p=L-611/096-€10
‘:&E,nuz&snﬁ WHHH2dLAHE 0 ‘orHOudel0IOHN ‘arHERdxadL ‘arHHodIoIg
S8p-S¥ d / V “WrHT00dl X-p “HNK ‘4 001/L°L5%E 0T | §°'L-¢ TA-S-dy-1-6/195-€10
S8F-SW d /v “wraHTosodu X- "MK ‘d 08¢/07TXE 01 | S'L—¢ TA-S-di-1-SLIT9S-€10
Y0196 yraHdAwnK | / v ‘yriHvosodu X MK ‘g 001/L°L5%¢€ 0T | S'L—S dp-1-6/095-€10
YOXI98 WNHIUAUWH | / v ‘HHTosodl X-¢ ‘LYK ‘d 001%E 0L | SL—C dE-1-5/095-€10
TOXIE YrHIIAUNK | / ¥ ‘PriHTodod x-p ‘WK ‘d 08€/0TT<E 0T | S'L§ dv-1-S11/095-€10
uiIdoHe JoHaUINead-OHTHINE S HpHdRLOHTO ‘aHERDYadL ‘OMHHOALIRLE

001

IniE 20nKdU *ZEZ-SY Y “WHToEedU X~ VDK g 08E/0TT*E 01 AT+ 1-001 LI/ 195-€10

-0l
"I 2oWEdU ‘TEZ-SY V ‘WriHTododu X-p ‘UK ‘d 0RE/0TT*E 0l ww“ -2+ 1-00T11/195-€1D
‘148 sonndu ‘ZeZ-5Y v ‘YrHYododi X-p ‘WK ‘d 08£/07T<¢ 01| 05§ TAT-¥ 1-0SLI/195-€10
‘It Q0WEdL ‘7TEZ-SY V ‘UrMHITogodU X-p ‘UK ‘9 08£/0TTXE 0T | 05§ T-T-$-T-0S1I/195-€1D
"Inid "(oHedL ‘7e7-SY v ‘HraHTododU X-p ‘MK ‘9 08€/0T7T*E 01| L% AT~ 1-SL/195-€10
104 “poHedL ‘Z£Z-SY ‘WMHToaodU X-¢ ‘WK ‘d 08€/0TT%E 01| §'L-§ IM-Z-F-1-SL/19¢-€10

“Ir4d S0WEdL “Toxmd “INH “y ‘YMHIogodl X~ ‘L0 "XoN ‘€ ‘g ORE/0TT=E 01 WM“ TI-IWH-1-001L1/195-€1D

T T T reeeeeeeemm———— e e

I Q0WEdL “TOXTId “IWH ‘v ‘HrHroaodl X- ‘KO KON “XE ‘g 0RE/0TTXE 01 mﬂ H-WH-1-0011/195-CLD
“Ird soWBdl ‘Toxmd "UWH *y ‘yEHTosodl X— ‘O "X9W "€ ‘g 08¢/0TTRE 01 ns—¢ I-WF-1-0S1L/195-€10
“I048 20WEdL ‘TOXME “UWH “y ‘YrHTosodl X-f ‘SO XM ‘Y€ ‘g 08€/0TTXE 0'1| 05—¢ - WF-1-0S11/195-€10
‘1046 “(poHedL ‘ToXI9E ‘UWH ‘Y ‘YHHTosod X ‘KO 9N e ‘g 08¢/07Z*E 01 §'4—% I-WE-1-SLI/195-€1LD
“I0iE " oHedL “TOXIHE INH ‘Y ‘YHHTOE0dI X—p ‘KO XK ¥e ‘g 08£/07T*E 01| §'L—=< DI-W-T-SIV/195-€1D
“ICiE JOWHBAII “TOXNE TIWH V “HMHITosodl Xt ‘MK “d 08€/077*E 0°‘T | 0801 #-1-08LL/095-€1D
"INt SOWBAIT ‘TOXNE “UWH Y ‘UrTorody X-¢ ‘WK ‘d 08£/072x¢ 01| orS ¥-1-0vLL/09S-€LD
148 “(homedL ‘voXmE "LwH ‘y ‘yranwosodu X-p ‘UK 9 086/072%€ | 0°1 | §'L—€ =1-SLI/095-€LD
sMHpudelonT0 oMHEeedxadL ‘aMHHodDIONG
T 0T | 05§ ST1-1-05/55-€0D
TEZ-SH “XAXOX HHMOONE ‘WK 01| 09-¢ TI1-1-09/55-€0D
TEL-5Y “XAXO0X YuXEHH “HHDK 01| 09§ Z10-1-09/S5-€00
TEZ-SY “XAXOM HHAODME ‘WK 0T | 05§ ZI1-1-05/S5-E0D
nKIdoHEOdINAIE PHHANTHX L0 RLHIITEE ‘SH-Sy “X/OKON HHAOINE ¥ 0T | 05-¢ % 11-1L-1TT08/S5-€0D
S8~ “XAXON PHAOONE “JI¥ 0T | 08¢ SI1-1-08/5-€0D
ZET-SH “XARON PHNOOMHE ‘MK 0T | 09-¢ ZI1-1-09/5-€0D
HIOH
ioaLoudesedeY il Yo __as_.__n_.w_o_ww s

76

€II 'vorL aMHIXKOowody]



79

graHhedeodn xA%ox ‘erox atorLedgo wodouoLs o) 0T | ovy—0l S05-0D
yraHkedeodi xOkox “eXox ooHIwdgo pdooL £og 0T | o—01 €0s-00
IMHERPOHTO ‘INHHOHIDATH

HHH (9°°] 01900 . .
HOHHIWAdE HOHHSELO000 O BHHAXKAIEH H wxoL warudody | 001/L°LSxE [ ST'0 | (9 -20/p-209$ 2L
XrMHIUALMHYOLON JHH3HedX 1 aHHedodHkdod “edolendod
-oHedL osog01rMD aosoduolHHIEN 4 9daL0L XMHEHINE B
ENOL XBUIT € 9daLol XFMHEKINe XIHALTA sJHHdoWEH ‘HoT o01*e | sz0 91 £-20/4-209€ D1D
-OXE XMHIUALNH { OF "SOIOXIA XITHMKALUNH 9 OF ‘)
ERNAD BeHIWOALHON (TED)S8y-SH + oHaddainn YiioonHL
-U0 ‘BHHAdOHWEH BUeHEN Z¢ ouadd ‘dionisd yraududersag
+ soduder g ‘woHocd 7] “MLOOHMON eiHoMTH(deox u | 00L/LLSxE | S¢S0 | (9N $-50/¥-209S 21O
ML MLOLORE “aWNAD 8 H OHER(OL MLIOHITION ESPIIMANES U
HoHEHLYead 'YOHHMINE ‘WHHOXEJUEH ‘HONOL JHHOLEHL

XMHHIGOHIN SHHAMINWEH (D— ‘d— 'O+ ‘d+) WerreHex ¢ ol . = i

aomsam g v soreAdren Tuodit HRHIARIN-(] '€ °S ‘S1)0g 001%€ | S50 (91 £-C0/¥-T09S DLO
(O 'd— 'O+ 'd+) eoxrB XFHOWAIMK b | go1/,'.6x¢ | S50 | (9N -50/4-5095 LD

‘oY) eMKA> EendrodiHon (ZET)SBF-SH + oHeddarhM

HHND3RAIIO ‘dioirad geHPMdRLYSg 4+ sodudel g ‘BOH 001 %E 550 (9)1 £-50/¥-509S O1D

=0E3) 7| 'HIDOHIMOW ELHIMIHPPEON H HII MLOLOER ‘OW - -

-WAS € M OHER(DOL MISOHIION BOYIIMAXEN H HoHgMINead | 001/L°Ls*€ [ S§O [ (9 $-50/2-5095 1D

‘HOHEHINE ‘YHHaXHdUBH ‘H0M0L HHHILEHE XMHHIEOHIW % g5 1 £-$0/2-5095 D10

auHadIneH ‘WelreHEN (O— ‘d— 'O+ 'd+) ¥ HuH (O+ d+)T 001¢ i ©)

Ol ®MEOIW ¢ eH M¥eAdiew dwmodu YHHIAHHW-0f | 08€/07T*E ss0 (on H-50/27-5095 D10

e el

(O+ 'd+) vroxma . .
XMHIUAUNM e8]7 "Y) BWNAD BEHIVOdLHOX “(Z£7)S8b-SH 001/L°LS*E SO0l (911 ¥-1/7-5095 210
+ oHoddarnm groioanHLIo ‘dloniad yrHGKdeLoag + god
-Hdel g “90HOLID 7] "HLSOHITIONW RIHIHTTHOHEON 1 M1 P s
TLOLOBh 'OWMWAD @ H OHER(DOL HIOOHITION BIRIIANEN U 00T*¢ SoT (o £-1/2-5095 21O
YOHEHINEd ‘HOHEHLNE ‘PHHIXBAUEH ‘40N0L HHH
~9hBHE XIMHHMOHIN oHHadoWEH ‘(D + J+) WEVEHEN WAET 5 ‘ (91 b-1/7-S09S LD
Ol §aME23W ¢ BH WieddreH arHdodu YraHI HUW-(f 08€/022x¢ so1 3 H
IHHHedOdHHHOWOX “INFodPHT ‘IMHIVEHOHTINHA(DOJOHW
oxs aovudis ‘G- S ‘wrHOsodu x-y ‘i ‘g ose/ozexe | 0T | 07 IN-S-b-L-0011I/195-€1D
“Ioig somedu *¢gy- S ‘WrHIToEodU X-p ‘WDK ‘g 08€/077T€ | 0T 05§ I-6-#-1-0511/195-€1D
i “Goued ‘Sgy- SY ‘WraHTogodi X- ‘WK ‘| 086/02Tx€ | 0T | §°L-S 13-5-#-1-S11/196-€1D
"1t sowsdil ‘ZEE- §Y ‘WraHrododu X-p “WDK ' 08E/0TT%€ | 0'T mﬂ__ 13-+ L-001L/195-€1D
“Inig ooWEdI ‘77~ SY “HrHTosodl X-¢ ‘HINY 'd 08£/07TXE 0'1 05§ IM-7-#1-0S1/195-€1D
101 “poreds ‘7e7- SY ‘WrHTogodu X~ ‘UK € 08£/02Tx€ | 01 | §°L—S ¢ TA-T-p-L-SLI/195-€1D
“IDiE 0MBdU D IdH HIH ZE7- SY ‘WrHTosodu X-p ‘WK ‘" 08¢/0ZZx€ | 0°1 | 08-01 #-1-0811/095-€1D
s nnidane
onsondorsedey B VoL PONIIRHALNANE HNHRELIN)
oouIny

78

€1l ‘Yoel IHHIXVKoOVod|]



dorex . —
-nipuder yunmong | A0 SS+70y— | WmE WL [ [4 (0s)s 0£Z 20£'80°T-9€D | =

A0 ss+0b— | dxmawL | 1 | zwey | (09 02 Nﬁ-ﬂ.ﬁm%uh

PAHARLYALD OJOHHOHT m

-NATHH oIHHAKUAAN | KO SS+"0b— XM W1 1 zmm1 | (09)s 0£T i
LOIAE101261009 0191 WF ST T-0€ED
eakudox
e ommxouody | AO | Ss+vo— | owmewy [ 1 | zmep | 09) [ os R
m+1L
AO S5+ 0 Xrd WL 1 zwm | (09)s 052 g
A— :

ek ommocy | A0 | ss+vo— | omawy | 1 | owm | o) [ os et
£0 | ss+mop— | wmawr | 1 | zwmr | (0s)s 052 AT

£O se+op— | MWL | 1 | zwmr | S)s 0€z st .omlw

LV

AO §S+""0F— XHE WL 1 g1 | (05)S 0£2 0TI 106D

Wik | ss+oz— | xmewr | 1 | zwmr | (0s)s 0€2 —— Jommw

wok | ss+or— | omswp | 1 | gwmry | Ges)s 0€z po— .cmkw

A0 ss+op— | xmawr | 1 | zwomr | (os)s 0€2 -— 3.“&%”%

£ | ss+ob— | omewr | 1 | zwmr | (0s)s 06z -

EMHALORD OIOHHO LL
AR ooAudoxg | AQ | SS+TO— | YmeWL | @1 [ zmmi | (0S)s 0Ez 206°60°'1-0€0
WHIdoHE YOHEHINE IHERDOHTO
wdol déedon 3007 |
o Hal HEKED aodmdel | (WraRaren g ‘onH
ikereiodum ~ENHTHH XHkoged wopoddornn | euLd ¥6—L0Z0L -HoNeN) |-exasdueH 20H HAKBIED)
e ML HOEBUEH]] MhHITH | -9k S004
MO | o momon | FFONEIRCH |-SIBHHRINOH
~HNO
oy HNOH
«3enidp g " “WH VosTE gENOTodosand > [1A D
pll BNHEQE]
SHHanolNE 20nEdl ‘g 08¢/077%¢€ 0‘c 08—01 8IS-¥VO
SHHaKoIINE 20MEdI ‘g 08¢/07T%E 0T 08—07 8IS-¥VD
SHHIKOIINE SOWBAU °g 08€/0ZT*€ | 0T | OF—0I PIS-+VD
IHHIRLOIINE soHdowewdodonedL ‘g 08¢/07T*E 0T ¢ 0IS-A¥VD
aMHeedxadlL ‘OHHOHTIATHY
HHHdah X403 ‘Brox oloHLledgo Wodouold 0 0t 001 0s-0D
HrHdah XAK0N 'eTox oloHLedgo edouold £oq 0t or—01 €05-00
yraHnedeodll XAKON ‘WEHHEXIW YIHIOhD HMHEHId285 ] 0T 001 S0§-00
HIDOH
HidaHe
WHLoHdaDNedEy R.!Kq.w VL HON29hHALNOIE HYHBLIE)

80

€11 Y9el 2HHEhHONQD



RO

S5+ 0p—

1

(4

(oom)o1
(0s)s

08€/0TT*E

T'S0de-hol

HL0 yoHTosodl X-¢ H x..m 4 HHIdoHe YoHEMINead BLORA JMHaIgedLRH OHYO BH aMHpHdRIOHTO

50 . 08€/022%€ :
AO CS+70F— XFE WL I I | (s'0s ‘001/L° LSXE TE0'Vr-hol
A0 | ss+or— | xmwy | 1| 089 | ose/ozex | Tsove-hoL
H12D YoHTododU X4 ¥ X~-¢ 8 HHIAOHE HOHEMINE BLohA SHHOUEdLIRH OHTO BH oMH$udELOHTO
“amueDgady
143/ ¢‘p— emox "hol .
Odi¥ | DK 05+ 0F— $8-54 v ! (W3S 0€T E0ZOWLI-9ED
HI>0OHMON 9rrHpodu
‘189> ¢'0— eWOX "hOL
DK | DK 05+ 0F— $8F-5Y 4 1 (58 0£T Z0°Z0'WLI-9€D
*dieH 'INLLO
‘149,/3 ¢'p— ®irox “hor
DK | VDK | 05+70p— S8Y-SH v 1 ($'L)S 0£T 1020 WLI-9E€D
HLOOHMONW qrHdodu
“dieH ‘INLo
‘1ha /5 ¢*p— ¥Irox “hoL
D dRY | VDK | 05+7'0b— S8p-SY b I (§'Vs 0€Z W'WLI-9ED
1£5/3 ¢*(— BXOX "hOl 1L
DK | DK 09+""0F— S8F-SY 1 4 I (0s)s 0ET £0'TO'WLI-9ED
1£5/3 ¢“0— eXoOX ‘Kol m
DA | MDK 09+""0F— S8F-SY ¥ I (05)s 0ET [0 TO'WLI-9ED

145/5 ¢(— BIoX "hol 1L

DA | WX | 09+70p— | LdouoLuo ¥ I 0s)s 0ET 0 10'WLI-9ED

149/ ¢*(— eToX "hOL m

DAY | DK | 09+70b— | idouoiuo ¥ I (0s)s 0£L 10°NLI-9€D

_-A ITI

1423/5 ¢*(— BUOX "KOL 09+""0— 7Z) LLHUH

‘wWxew dip ‘W Al | DK 09+°0C idouowuo v g | | (oSS 134 M "L0°VT-9€D

«(Z1¢

17505 ¢ ez

L£9/5 §'(— BUOX "hol HIH | 09+ 0p— 14 STI7) LL Wi [T

‘e dp] ‘W “diI AO | ‘09+0T— cey-SW | WMy | zurH] | (0S)S 0£Z LOVI-9€D

¥ | $s+°0z— | wdouowuo £ 4 (05)s 0z TI'TS0VI-9€0

D diy | MK SS+0Z— S8v-S¥ £ T (0s)s 07z 11°Z°80°VI-9€0
169/ ¢*(— eIrox ‘hol
- “pcews “dyg ‘W “dg
‘HHH3hOLINLLO YOlrg
ynHHadLAHE ‘doL

-eXndudel WHHMIHY | UODK | SS+"0b— S8P-SY ¥ I (og)o01 0£2 1'ZIT'80VZ-9€D
P6—HT0E v 'soL
SodHm wdor | D, ‘dredoumar HEBED sopuder | ._.IDP_ (yrHaren g ‘omH
- ~EXHITHH XHKoged wyedpdainm | euld “¥6—L0Z0¢ -HoNeN) |-axmdueH 20H HMHAIIED)
LH]L HOEBLEH]] IHhHIEY | -3kMIOY .EBHDE:E HMHIEH |-TIEHHHHNO ]
-HKOH
LI vOEL IMHIxXvorody]

83

82



1Aaf>

(oot

‘ LTI
S'p—ewox ‘hoL ‘IId | MDK | 09+"0— S8¥;Sd ¥ 1 (s'Ls | -002)/(0gz . 5
A St ' “0CT)E LOVIE-hOU
dappgenbaaal | L ow | sy |V so | s's .Swwwam
‘L1d *D "dAK W "dLI S8p-Su -0T1)*E «(11-80)
"60"ALLy-hOLI
LL2/5 ¢ eIoX "hol 2 ldouoruo ¢ ‘ ‘
14 o de w cdpy | DK | SSHTOr | o o | P s | G'Us |oo1/LiLsxe
Wl | K | SS+HTor— S8P-Su £ <0 (LS | 001/L°LS*E | T POVIr-hOU
suHanotiNE oloHdorewdodoredl niao YyoHToaodu X-4 U X-£ €
urIdoHe WOHEMINE ELohA oOMHIIEedIEH OHIO BH aMHpHdELOJOHN
Uo/a | DI 4 (oo1)o1 (oot
¢*0— EWOX 'ROL ‘[1d | HIM 09+"0b— S8SY | yumy I ‘0S)s -007)/(0€7 | LL'L0V1e-hoU
“pocews -dp] ‘W 4] AQ -0T1)%¢
o/ | UMK
S'0—WIOX'BOL'Ld | WiH | 09+70p— | adomowso | b | ©0s)s | 00v/0ET*€ | LLLOVIE-hOLI
‘pxew dp WAL | AO
Wl | DK | SS+T0F— 58-S £ I {0s)s | 08€/0Tt=€ | TEOVLE-hOII
AMX | SS+70T— CBY-SH £ I (0%)s | 088/07zxe | THOVIE-hOU
AO SE+0T— S8y-Sy z I (0s)s | osg/ozzxe | TO0VLIE-hOL

dowex

-Hpnder yguHmMoHg A0

S5+ 0p—

M8 WL

[4

[4

(0)s

08€/077x¢

1£-hOl

H120 yoHUogodU X-p M X-f 4 HIMIdoHE HOHEHINE BLohA SHHINGRdIIEH OHI'O BH dMH(HARLOIOHKW

I

(505

08€/0TT*E

k0 | ss+or— | wmmwn | 1 | ol | 88| U0 | comap-on
I (s')s | ose/oTexg .
KO | SSHTOV— ) XREWL | T | amgtp | fe'D1 [foor/zzsxe | SOLVYTBOU

H120 JOoHTOosOdL X~ H X-{ € HHIdoHE JoRTHLITad HINH

HOHEMLNE BLORA BHHIINEedUEH 241 BH oNHQHdeLoHT0

I7/e] HI'H

08€/02T*¢

AO 55+"0r— AFE WL I 117860 (s'L)s 001 /L LEXE T S0dYy-holl
go | ss+ror— | wmon [ o1 |wzeot | QDT osesorree | zsoave-bou
H120 yoHWosodl X-p M X~ § HHIdOHE JOHERINES M HOHEMLNE BLohA SMHILERdURH OHYO eH sNH(pudeloHTO
wedn | ook | ss+To— | ssysy | 1 1 ﬁ.._._um uuoumm.mmwmm Vdv-holl
AO §¢+70F— XFE WL I g | (§°L)s "W“mmmmﬂmm ¢°50dy-holl
P6—9020€ | ey
wdor | D, ‘dAredourar uesEs | Bodude| | L0001 | (yraen| g “omn
FEHTUALHHNOLOLT —~EAHIHH Xuroged wyaddann | e *P6—LOTOE -HoNEN) |-exwsdueH 20H HAHELIL)
WHL HOtBURHT OMBHIEH | -9RHIOY __EEEE.-UE HFHIITH |-9IVHIHENOY
Ay -HAOH
pl] Yoel aHHoXVoTod]]

85

B4



*PILOOHITION XFHHIUTHHINEN Tipodu — pyxew “d]] ‘HisoHmon sukdodu — |
“d]] ‘dOLENHITHH HIIOILHITELIHANONTHY — ¥ ‘0al3godiod 20HIakhaI0 3oMsShHHEXaMOdINAE — L0 ‘HHLFGOD WeHdAX — ) "dAy 'SMHELHU
sonadscad — [[4 “Toxre guxoshudianaieL — xrid W | ‘dorendodoneds yaaoxor — | | ‘grasonoradan — [ 'HHHEKDIEd —~ 4 (WHHIHINE — Y

‘P6—LOTOE LOOI
EHHego0adL olAmoremMagadil ‘Yawroll XrHIHHIEN ggﬂ#&iggsggggﬂm
"ENOL XHALET HMHHESOOHHHONON — [T+ L1 “HAm — [ ‘dosewdodoredl ymEodoL — [ | 9HHERIWHA]]

"HOOWOLTI HOHHOALNILE 3 PXHALILD 1HeHdPd 1ad{a19mAd —

‘erdex — hﬂ‘ﬂm DX SE+70r— [ s8r-SU € S0 | G'Os | 001/L°L8%E| THONVLY-hOL
G ._.ﬂ..ﬂ_.m— WK | ss+or— | SBSH £ 1| () | ose/ozzxe | zeodvLE-hOU
eudex — [YVINS | MK §S+0T— |  s8p-S¥ € | (0%)s 0Tz | TSOMVYT-9€0
oiudareodiiare mAHHArgadlon ee Mieroradl HHNMREHHRIdO OMLOOHKOWEDE O
€AYV § EMHREOESIDIAN BIT dMHHaheHERHT2d N ‘aMH@HIRLIOIOHW

) . (oor
i e e | | soeroes (| SESS | g | D) ey | RIIEY  erpasien

001/L° L€

(oo¥
r_mwaunﬂahww WX | S5+ MN_M“:M 8 \.hmmo oDt -@om_ﬁwﬂ £0WIF-1€D

001/L'L5%¢

& & 'y AST
o e | WK | seoro | im0 0N | carurie

“001/L°Ls*E

) (0ot
it reten] B BE S e PR I A e R

001/L°Ls*¢

) (00t
ettt B EESC o] R e e e

001/L° L%

K120 yoHvosodu X-p HX- €
HiIdoHe YoHTHNEad M YoHEHLNE BLohk KuHargedUEH 0JoH1edgO H OJOWEAL AMHIIEHOHTDIHADOIOHW

. . - (0o¥
1£3/3 ¢*— ¥HOX "ROL 1douoiuo 10°1 <
e VDK | SS+70b— ; 14 ‘ (5'2)¢ | -000)/(0cT
“11d *D "dAX W "dLI $8y-S¥ /0 0T 1)%E (£0-10)
SOWIy-hOl

1£3/9 ¢0— BYOX "hOL 1donoliio 107 < :
“11d 4D "G ‘W "I DK SC+70v— ‘cob-SN 4 /250 (€S | 00T/L°LSxE

EMHOhOIINE odoHdowedodoHedl HLID YOHTOROMN X~ H X-€ &
HRIdoHE YoHaULNEad H HOHEMLNE elohi BUHIIMedleH OJOHIEdOO H Om_o:udﬁn MHPHIELOIOHW

P6—9020% | ey

sdor | o, ‘diuedsuwar | mewas  |aodudes|, 120 |ymmarew| g oun
u.wu-_:g_“_._u e Ut xuhoged eopopdarn | eEL> "P6—LOT0E -HoNEH) |-oxBduEH J0H HAHKLIL))
PP SN e[, HOERUEHY SHEHIPH | -ohHIOY 1001 WHHIIH |-9INHHHHNOH

‘HISOHROL

-HWO
2081y H

pl] YQEL AIMHEBRHONQ

86




89

7 oHHaxormdyy

— 9l o 3 oSt 0r=0l 0Tz raa
= 91 ol 9 SLE (09)s1 ozt POYY
— 91 $T 9 01z or—o0l 0zt 1EIH-0D
- 91 o 43 5 08% ov—01 (V744 PINDS
- 91 07 ¢ 05T 09-01 0z Z9U-0D
= 9l 0T g 012 0£—S 0zz 194-00
« 91 [ v ost 0Z—S 0T SO0L9EE-0D
‘ 91 ST g 00% S 0ze 1-VL9€E-00
. 9l 0T S 0ot oF—01 (1744 COL9EE-0D
EWEIr 9] 0'T v 0S¥ 0r—01 (Vrad SOL9EE-0D
« 9l 0'Z g 00T 0901 ozt IN6YYH-0D
« 9[ 0T IS 012 0r—01 0zt L16¥¥HA-00
. 91 07 g 00v 070l 0zt [-TI6FFH-0D
- 91 07 < 00T 0901 0zt W6FPH-00
« a1 07 < 01T ob—01 0z 6¥PU-00
« gl (o4 < 009 or—01 0z Wo¥PH-0D
“ 9l (a4 v 00Z!1 07§ 0zz 9PU-0D
. 91 §T ¥ 00Z1 LS 0tz 9¥PH-00
* 9l £ S 009 #E—01 (1144 9P H-00
Leed 91 0‘c S (10 or—01 0Tz SPPM-00
* | §'T ¥ $79 001 0z AS-0D
* ol (= ¥ 579 0p—01 0zz 05-00
* 91 z g 009 o0l 0zz §0S-0D
LEEW 91 ST ¥ 0521 S1—§ oz $-0D
“ a1 §T 4 0r9 0£—0I[ (1744 £LNT-0D
* 91 (%4 v ov9 0E—01 (V4 LINZ-0D
« 91 (%4 v 0821 SI—¢ 0zT IWZ-0D
« 91 §T 4 0r9 0E—0! 0zt TWZ-0D
« 91 §T v 0821 s 0z WZ-00
lesd 91 §7 v or9 01 (1744 WZ-00
« 91 4 b 0sZ1 ¢ 0zt (09)7-00
LHEEW 91 (%4 v 0L 01 0Tz 09)2-00
« 91 5T ¥ 0szI g 0ze 7-00
« 91 §7 ¥ $T9 ol 0ZT 7-00
. 91 24 v 05L o1 0zt 7-0D
« 91 §T 12 059 01 0Tz 7-00
leed 91 §T [ 009 01 0zt 700
= 91 5T < 009 001 0zT £61-0D
16461 2 BoLaeNaALMg 91 §T ¥ 009 001 0T 1-02
. 8 sz ¥ 0521 01 0z 1-00
E2L2EX0ALNE 3H 8 g7 £ 00sT S 0zt 1-00
FRHHONNAAPHN SRHEDPOHOD)
readalHu — .a.ﬂ.”sn: blgX | eH ' Sid ey ?
JHHERINHAL] prsod proeass OIOHIZRD soL0dogo ~qUenHINeN) | { ‘SuHIKEdIEH
-0 dpunod | omLIRHIOY ..:..M“u_.a: SOHIITEHHAOH 9
~19hHIOY
HONHALIEY IMMHHEY rHROusdL)

88




91

=3 ¥ 7 4 00€ (33 0TZ/08ExE -l

= v Z S T SXE 00F/0FT*E 1o1-d

= ¥ z 9 0SL oXg 0ET/00F*E MIDIEL

= 8 z 9, SL (09)01%€ | 0ET/00¥*E JIEL

= v %o 9 009 3 0S2/00b<E 9II-IXW

« b 7 g 096 =23 0ZT/08E%E £HVOT-L

BHHMMWA] (€374 T 9 (1774 (0T)s 0ZZ/08EE £PVOT-L

. 4 1 S 0sZ (21 ozz/08¢ ZROH-AFVO

« 8 z s 001 09—01x¢ 0Z7/08¢ H9U-PVD

* ¥ z ¥ 0001 GXE 07zZ/08¢ TOLIU-AEVD

* ¥ H ¥ 059 oxE 08€ IU-REVD

* ¥ z b §7¢T (1] £33 0Zz/08t SYHHVD

. ¥ £ b oSy SXE 08ExE PPU-AELOD

CWEIr 4 z ] 05t (433 08EXE WELIH-APID

« ] T b 008 Sxg /ot s WZLOH-APVO

‘ ¥ A ¥ 0SL SxE 0ZT/08EE pL-APVO

ax o, ¥ z ¥ 008 SXE 0ZTX€ WOLIM-AEVD
BOLIEXOALME AH ¥ (4 ¥ ost SXE 08E%€E WOLIW-AEVD
« ! z g ob 00T—0S%E 0TT/08EXE 8LOU-FVO

* 8 z S < SL—0EXE 0TT/08ExE SLOU-PVD

* 8 (4 $ 001 05—07%€ 0ZZ/08ExE SLOVI-#VO

ENEL 8 4 v cTT 0Z-0I%E 0ZZ/08£%€E WZLON-¥VO

ENWEL 8 z 1/ sid (1] £33 02Z/08€%€ WZLIN-FVO

(96—0L59 1D01) EWEL ¥ 4 S 0S¥ §xE 0Tz/08E*€E WZLIH-AFVO
(S£—0L59 1D01) EWEL P z © ¢ oSk §xg 0ZZT/08E%E WZLOHU-AFVD
amunonhxdpun annengnad]

I (1174 g1dooTv
ENEY w M § 0zL 0s—01 0Tz [-9€00

= S 001 0s—¢ 0z 5
BOLOBNDALINE 9H 9 [4 S 009 LS 0s—0I ﬁw mwwmvomw
(ymHpudeIxiaT) ELEN 9 (4 § 00S 05=¢ 0zz T-VLOB9ETT
£leW 9 z < 00S 0s—¢ 0z 1-VLOB9ET]
anunodurnave anveodponpp
= 91 el 9 CLE 001 0Tz 144
- 91 sl 9 SLE (09)s1 0Tz Dav
= 91 =l s 0ove s (1744 bav
= 91 =l S 0ot S 0Tt vid
= 91 =l v 008Y £ 0Tt vid
- 91 s+l 9 CLE oF—01 0zt ISVdAL
¥ 91 *+l < CLE oF—01 0Tt AT-¥16—Md
= 91 *sC S 08¥ oF—01 0Tt A
- 91 sl 14 00z1 0Z—01 0zt TZMA
= 9l wsl S 0SL 0E—01 0Zg I¥eS-1OL

BN
oWHERIWHA] ] __uﬂuﬂ”_ _ﬂuuun-.”ﬁu._. H:E-H”“ ..nn._.o._owo,ﬁu . Hﬁﬂﬁv o sniaend HAHLLILD)
~QHOLNI dpumod | oaLIOLMIOY ..___.-M“ﬂom —
~LYohHIWDY

{ "rndu IMHIXUoTod[]




nn-a._::o.nhoz
Hed 99v* 11D 9 ss'o MK 0005 s/1 001%E £-91d-TaSovd
. 9 s £ 000 5T G 1-1)x¢ 001=¢ SOR9ETT
« 9 $'n’ ¥ 0005 o gy 001%¢ S089€T1
edawoudoHg 9 1 4 000t §°L-S 001 00L89D
. 9 $'0 Y 000C §L—§ £r/001/001 | 0E-LITO-dELED
. 9 $0 S 000T §L—§ gp/001/001 | LZ-LITO-RELED
“ 9 T S 000Z §L—s £7/001/001 20-10-2€1€D
ELIdI 9 1 9 001 05—S 0Zz/03¢ $0-20-2E1E€D
* 9 (4 XX 001 00101 0Z7/03¢ £0-S00-IWV.LED
= 9 z 1500 4 007 05—S 0TT/08t Z0-S00-WV1ED
. 9 1 1505, ¢ o0b ¢L1—< 0Zz/03¢ 10-S00-WVLED
. 9 | HXX 0091 §L—s Lts/o01 $00-WYLED
£LEW 9 z 9 002 (09—5)=g 0£Z/00¥>€ I-v1€D
IRNnoduNave aMHEDP ]
EHAIHAY b 1 < 00S1 3 001/L°LS*E LTTe NAIPHD
“ 1 1 s 0001 Gxg 001x¢ 189H-AEVD
« ¥ z ¥ 0SLI Gxg 001%£ WOLOM-AEVD
L b z £ 0008 1x€ 001%¢ WELIH-ARdD
. ¥ T ¥ 0001 GXE 001> ELIU-AFdD
* ¥ z ¥ 0001 g 001x¢ 689U -APdO
* 12 £ € osLl Cxg 001%€ PPU-A£dD
« b z € 0sLI =3 001x¢ 1L9H-ALdO
* ¥ £ £ 00ST SxE 001%¢ 09-d1H-ALdD
« ¥ £ € 00ST gxg 001x¢ d1H-A£dD
* ¥ z ¥ 0sLl oxg 001x¢ WELIM-APdD
* 14 1 4 000% 1xg 001%¢ 189M-AEVO

93

< v F3 £ 0008 [E 00I%¢ WOL9H-AEVD
. v z £ 0sL1 oxg (V1] £3 EPU-AEVD
. v 4 ¥ 0sLl $xg (V1] €39 109U -AEVD
EWEL ¥ | v 0001 oxg 001 %€ L8OU-AEVD
- v z £ 00s2 [ 001%€ LH-AEVD
EHHEDIL = z S — EXE 0ZT/08¢ 961-AhVD
= 8 z S 001 09—01%€ 0ZzZ/08¢ 09M-hVD
sudiHag 8 z 9 001 g1 0ZZ/08¢ ¥-HYT
= 8 L < - 0¥—01 0zz/08e rivLd
sudenrog 8 z g 0Z1 Ob—01%€ ozz/osec £-bY
= b z 9 009 SxE 08€XE ol I-TIXIN
— b z 9 - Sxg 0zz/osExg I-11-13
BHdIHag B z ¥ - vZ—¢ 0zZ/08€x€ 10000711V
BHAIHAG g z S 00€ ST—ExE 02Z/08€x€ -HIY
= 14 z 4 08t oXE 0Z7/08€x€E as-+v
= ¥ 4 S 0SL SXE 0TT/08E*E 10v-19
- ¥ z 4 08¥ S 0ZT/08E>€E AE-YVAHU
= 8 £ S 0zl 0S—STxg 07Z/08Ex¢ ¥VO-¥NH
BMIKOT] ¥ T 9 SLE gxg 0zz/08Ex€ BZS-OA0NW
BIISIO] | ¥ T < - gxg 0TT/08EXE 00Z5-200W
oEA
ireadarnn ¥ WL (wro
R i nﬂﬂﬂﬂ: “”H”“ ””ﬁhhu “AIEAHINEN) | f ‘ouHIwsdieH DINLSG
~2EOLKI W ddpun on OULOARHLOY i H S——
|.—U!-§

g ‘rudu omHIXwoOYoOd[]

92




6'0 60 60 I 9€'0 8LLLT 9£00°0 001 SEEn
6'0 9£0°0 810 g ¥0 000 52 #00°0 001 SEET
ST'T 60°0 SK'o ¢ 2580, | WIN 55000 001 T | diowiieg
S1'0 900°0 £0°0 ¢ 50 000 02 <000 001 00L89D
800 7£00°0 9100 < 4 000F $70°0 001 5089€11
z0'0 700 70°0 1 €T 000F cz0'0 001 S089€11
S¥'0 810°0 600 3 'L 68€1 Lo 001 £-'HA
SK'0 810°0 600 S s'c RI81 $50°0 001 £-HA
vo 910°0 200 S 8 0szZ1 800 001 £L9U-APdD
SE'0 §e'0 SE'D I 8 0sZ1 800 001 €L9U-ArdD
$8'0 ¥£0°0 LT'0 S 9’y vLIT 9%0'0 001 189H-AEVD
SL0 cL'0 €L'0 T 9'y pLIZ 90°0 001 189H-AEVD
580 YEO'D L1'0 S sy e S0 001 0LOH-AEVD
S6°0 3€0'0 61°0 s £ EEEE £00 001 d1H-KEdD
$6°0 3€0°0 610 S £ £CEE €00 001 LH-AEVD | MHRIKD
v “IH. ‘BUH ‘Mol v KO “SHHAT g ‘e
.ﬂu”u:“.uox gw.w:bn”oa -...an._s: :H:.-ﬁ: ﬂﬂﬁuo: .n.w_ponzou b St E..” -u!o“nhn:
; y 20HIOL ommorren | HWOH | g on 20HKON - o LML, dogud[]
THOL T3] EHHa¥BAUEH QU]

(7] wMBadonEHIIaL HWEIALEROERdQOd H HWEdLINLII 08 ‘awedraowdonwe
‘pwediowdes ‘HWedloNLIPE ‘HWENHALIED HIDOHIMON aHEAIrgadLoT]

g eMHOIXONWHd]]

A HMHHXaL YoHqIaLudoncuodiiaie Toges FHNI0OHIIHG» — («JRlyedOIngs) [E€ed

“4I0gEE HEDohHHEXoWOALIAIE PHAodoeaday» — g WE]
-sedawardang ndsmuoy» OvO — edaroudoHE
skunsodisodogndl Toaes PHMOHHOM > — [1Ed

“+roaee yrandoghdy yiioHecsd HRHHALdRTAXOT» — £11d 1
*afofvE FHNsakHHEXaNodiare gHxoredinuHa|» — EWELS

*«TOTRE HIDIOSRHHXALOAINOWE HNOHHIMKIN* — E1EW
*snodogudu XrIHIIALHdINEHOALINIIE TOGUE PHNOEONIOW — [IEEW
BHHERIWHAL]

“emiMHOodLo]y daloarEs — TE00T D eee
‘Z HLOOHKOL A29%Ini ol BalepHIoLNE exsodnuAied ‘Hecedk on edogudl SMIMM PH HLIOHEOL J0BIY 4o
"BHEHHEXIW OJOHLIBY YMHTETNOU ddMI XFHNIN 0SLIIRHINON OHBEENL .

ew | - = B = z 0z 001-TILIA
Hed = = 9 - [4 0zZ VZ089HTI
E1EW - = 9 i Z 0Tt OT-ZTLLA
soPndou snnonoiryadau opuanodwas
* 9 3 < 000 91 8¢ 08£/027 LE089€ET |
ed 9 (4 § 008 81 086/0TT £08%€T1
. 9 S50 HX 000 01 S DOT>E L-ZTD-TV-£-UIV
#EH
readav oo v oo
SHHERINHA] | yrinnod ...“”ﬂw..o.— EQE..M _E ..E.-“““n!: Ma.u.iﬁunﬁx IDHBLSED
-S4OLNI ddeh od OELIIBHIOY °H
-LORBHNOY : H

7 'rudy SHHERHONQ




FLOLOEh

- = = e £7 b 134 £20'0 001 1/8583 LA
L0 8200 10 3 = - - - 7¥83

€50 7200 1o < - - - - pZ8d | ol LM

= = = = 60°0 906811 | L8000 001 £/5589 WHH

- = = = STl 0008 STIN'0 001 7/s183 | | -oxwduen

= - i = $8°0 S9LT1 $800°0 001 1/st8d 1M
90 ¥20'0 z1°0 < £ £EES £0°0 001 1-W6/6¥83
10°0 10°0 10°0 1 £ £EEE £0°0 001 1-WE/6¥84
(YA £0°0 s1°0 S S'L £EET SL0'0 001 684
SL'0 FAN( 0£’0 s S'L EEEl §L0°0 001 6+3d
L00 L0'0 Lo'o 1 §'L £LEl SL00 001 6+81
L00 820 vI'o 1] S'L EEET sLo'o 001 6v89
$Z ‘0 05'0 S 9 L991 900 001 svLd
z z€'o 080 §'T 9 £991 900 001 spLd
$6°0 S6°0 $6°0 1 9 L991 20'0 001 gbLd
$6'0 8€ 06'1 s0 9 L1991 900 001 37k |
50 z0'0 or‘o s £L 0L£T ££0°0 001 87Ld

1-10£-WVL HLOOHIMOK

§'T 10 050 S T 000 0§ z00'0 001 -UH M

= = = = 9'1 0579 910'0 001 TIN-00€TT

= = - - S 0007 0'0 001 00€T1 dow
= — = - S50 81 81 $500°0 001 19t€ | -ololdeh
= = = = 1 333 ] T10'0 001 8LEE

= — = - 1 EEE8 z10° 001 LIEE

- = = - s 000 0Z $00°0 001 S9€E

- = = - - = £0°0 = of€ | diomiawog
7’0 800°0 00 s - = v = 1/59t€

S¥'0 810°0 60°0 S = - = — SEEE

$60°0 $60°0 $60°0 I - - - = Sefe diaw
0 #+0°'D 0 S — N = = 0f€ ~-dauwy
550 770'0 11 S 820 ¥ILSE 87000 001 Sotlr

sv'0 sv'o svo I 9€°0 8LLLT 9£00°0 001 SOETT

L 960°0 80 S L0 987 #1 L00°0 001 37314

sT'T 60°0 S¥'0 S $s°0 781 81 $S00°0 001 1/14£0

A L0 SL0 1 81°0 955 6 8100°0 001 /56l | drowdeg
90 +70°'0 z1'o 3 90 19991 900°0 001 60ETT

90 ¥z0‘0 1o S 8Z0 YILSE 82000 001 31314

Sp'0 SE0 SH0 I 9E'0 8LLLT 9£00°0 001 coglr | diowiieg
v " g . Vi = f ‘IHH

w3008 | oo | e | groreres | “UHON | 70 el | v gos g | -exi
3 mn sonKON awnawew | -wwon | o | somwou s o uHL dogudy]
EXOL 9U3[] ¥HHaXEdIEH 9ual]

¢ 'rHdu smHaxrovody]




€8y ov9 00€ | 081 SL = £/10 £M1°0 Mo

w's 00% 00T SL 0 - £/1°0 Mo £/ ZL-ST-WOHE

£0°'S 09 00 | 0SI SL 0s £/T'0 Mo £ ¥2-90-1(OHE

20°S o¥9 00€ 0s1 SL 0 £/1'0 £M1'o £z

20°s o¥9 00£ | 08I SL 0s €/1'0 £M10 M8l 0Z-90-IOHE

T's 0¥9 oo | 0SI SL 0s €/1'0 £fM1'0 Er/SLSI

(AR 0¥9 0t | 0s1 SL 0s g/1°0 £MT0 £M/8EL $1-90-1'OHE

8'y 0¥9 00€ 0s1 SL 0S g/1'0 Mo gr/on 01-90-IrOHE

¢St 00 00Z SL 0s 0€ £/10 g1 M9 8-90-1fOHE

8y 09 00€ 0s1 SL 0 £/1'0 Mo £fH/o1 01-60-IFOHE

33 0o 00Z SL 0§ o€ £/1°0 gM1ro M9 9-60-IfOHE

(4% 4 096 008 00z | oT1 - £/1'0 1°0 8l

®'y 096 008 00z | ozl - £/1'0 10 SL'ST

80y 096 00§ 00z | 0T - £/1°0 10 8El S1I-MW.LH
g 096 005 00z 0zl = g/1'0 1’0 0l 0I-MW.IH

£r's or9 00 oSt SL = e/t 1 9

10°C 00¥ 00Z SL 0s = £/1'0 1'0 £ 8-MW.LH

e ————

v oHHOXOIHd]]

sunawrdies sodorewdogoredy, ImioBdaLYRdEX IHNIIBANXI],

LO'E 096 00¢ 007 0zZ1 - - I'o 0l 01-¥W.LH
26'c 09 00€ 08l L = = I'o 9
867 00¥ 007 L 0S = - ‘o £ 8¥-9-AW.LH
8L'E oot 00 St 0 - = ‘0 '
9L'E 00% 00T St 0 - - 1'0 8£0 S'0-OLH
S6'p 0%9 00€ 0sI SL 0 - 10 61 01-80-IfOH
LP'E 00¥ 002 L 0 0g - ‘o 9 9-80-1fOH
L8'E 0021 009 0sZ 0s1 - - ‘o SE SE-WOH
33 0¥9 00€ oSl SL - - 1'0 81
£8°y 0%9 00€ oSt SL - - ‘o SL'ST
8'¢ or9 00€ 0S1 SL - = ‘o 8¢l SI-WOH
9 0b9 00£ 0s1 SL - - 1o ol 0I-WOH
SI'9 0% 002 SL 0 - - 1°0 9
85'c obT 0ST 0 0¢ - - 1'0 £ 9-WOH
'y 007 001 0s (<4 - - 1°0 S0
¥y 002 001 0 §T - - ‘0 8€'0 $'0-O0H
OHTAL

¢ I so | o .A_“_E._os Camman0) H

g | V-G o0smon HH HH ¢ -
EUHIENHONT
HMISOHROL H000PINN BUY g “Molongo
V- “LOOHINON BEHIVEHHWOH oHHIXBdUEH SOHIIEHHNOY
[s7] edLorogeHOdn OIOHAIELIORALO

98



OxkoHYaHHe MpHA. 4

[IpunoxeHue 5

Tab/mna TPHroHOMETPHIESCKHX Be/IHIHE

w® [ - v e | e
¢ 132 #|% Bl{F| 18|87 &8
<
[--]
g (% 2|8|8|E(8 E|8
¢ |~ |8 8|8 8|8/ 8|88 8|8
§§~§§z§§§§§§§
ggaaaa§§§§§§
g
T Y & TAF v ] adi o
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rp':t;ur- sin @ cos @ o W:;U‘ sin g cos @ 2o

Chl €H

0 0,0000 | 1,0000 | 0,0000 23 0,3%07 0,9205 | 0,4245
1 0,0175 | 0,9998 | 0,0175 24 0,4067 0,9135 0,4452
2 0,0349 | 0,9994 | 0,0349 25 0,4226 0,9063 0,4663
3 0,0523 | 0,9986 | 0,0524 26 0,4384 0,8988 0,4877
4 0,0698 | 0,9976 | 0,0699 27 0,4540 | 0,8910 | 0,5095
5 0,0872 | 0,9962 | 0,0875 28 0,4695 | 0,8829 | 0,5317
6 0,1045 | 0,9945 | 0,1051 29 0,4848 0,8746 0,5543
7 0,1219 | 0,9925 | 0,1228 30 0,5000 0,8660 0.§ﬂ4
B 0,1392 | 0,9903 | 0,1405 31 0,5150 0,8572 0,6009
9 0,1564 | 0,9877 | 0,1584 32 0,5299 0,8480 0,6249
10 0,1736 | 0,9848 | 0,1765 33 0,5446 | 0,8387 | 0,6494
11 0,1908 | 09816 | 0,1944 34 0,5592 0,8290 0,6745
12 0,2079 | 0,9781 | 0,2126 35 0,5736 | 0,8192 0,7002
13 0,2250 | 0,9744 | 0,2309 36 0,5878 | 0,8090 | 0,7265
14 0,2419 | 0,9703 | 0,2493 37 0,6018 | 0,7986 | 0,7536
15 0,2588 | 0,9659 | 0,2679 8 0,6157 0,7880 0,7813
16 0,2756 | 0,9613 | 0,2867 39 0,6293 | 0,7771 | 0,8093
17 0,2924 | 0,9563 | 0,3057 40 0,6428 0,7660 0,8391
18 0,3090 | 0,9511 | 0,3249 41 0,6561 0,7547 0,8693
19 0,3256 | 0,9455 | 0,3443 42 0,6691 0,7431 0,9004
20 0,3420 | 0,9397 | 0,3640 43 .|0,6820 | 0,7314 0,9325
21 0,3584 | 0,9336 | 0,3839 44 0,6947 | 0,7193 0,9657
n 0,3746 | 0,9272 | 0,4040 45 0,7071 0,7171 1,0000

101




OKOHYaHHE TpHI.

mz;y- sin ¢ cos g g m:a;a'- sing cos 8o
CH CH
46 0,7193 | 0,6947 | 1,0355 69 0,9336 0,3584 2,6051
47 0,7314 | 0,6820 | 1,0724 70 0,9397 0,3420 2,7475
48 0,7431 | 0,6691 | 1,1106 71 0,9455 0,3256 2,9042
49 0,7547 | 0,6561 | 1,1504 72 0,9511 0,3050 3,0777
50 0,7660 | 0,6428 | 1,1918 73 0,9563 | 0,2924 | 3,2709
51 0,7771 | 0,6293 | 1,2349 74 0,9613 0,2756 | 3,4874
52 0,7880 | 0,6157 | 1,2799 75 0,9659 0,2588 3,7321
53 0,7986 | 0,6018 | 1,3270 76 0,9703 0,2419 4,0108
54 0,8050 | 0,5878 | 1,3764 77 0,9744 | 0,2250 | 4,3315
55 0,8192 | 0,5736 | 1,4282 78 0,9781 0,2079 4,7046
56 0,8290 | 0,5592 | 1,4826 79 0,9816 0,1908 53,1446
57 0,8387 | 0,5446 | 1,5399 80 0,9848 0,1736 5,6713
58 0,8480 | 0,5299 | 1,6003 ]| 0,9877 | 0,1564 | 6,6138
59 0,8572 | 0,5150 | 1,6643 82 0,9903 | 0,1392 7,1154
60 0,8660 | 0,5000 | 1,7321 83 0,9925 0,1219 | 8,1444
61 0,8746 | 0,4848 | 1,8041 84 0,9945 | 0,1045 9,5144
62 0,8829 | 0,4695 | 1,8807 85 0,9962 | 0,0872 11,4301
63 0,8910 | 0,4540 | 1,9626 86 0,9976 0,0698 14,3007
64 0,8988 | 0,4384 | 2,0503 87 0,9986 | 0,0523 19,0811
65 0,9063 | 0,4226 | 2,1445 88 0,9994 0,0349 28,6363
66 0,9135 | 0,4067 | 2,2640 89 0,9998 0,0175 57,2900
67 0,205 | 0,3907 | 2,3559 90 1,0000 0,0000 @
68 0,9272 | 0,3746 | 2,4751
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