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NnUTAIOWKUE YCTPOMCTBA

TpaHcdhopmaTopbl

u gpoccenuv pns

MMM YJIbCHbIX
MCTOYHUKOB NMUTaHUS

OnaHum n3 Hanbosiee TPyAHbIX BOMPOCOB, BO3HUKAIOLLMX B MPOLIECCE KOH-
cTpympoBaHus NNTI, sBnseTcs BONpoc pacyera TpaHCc@popmMaTopoB v Ka-
TYLUEK MHAYKTUBHOCTU, B TOM Yuce v apoccesen. Kak nsBecTtHo, Apoc-
ceJsib — 3TO KaTyLuKa HAYKTUBHOCTH, BbIMOJIHEHHAs! TakuM 06pa3oM, 4TO
crnocobHa BbiAepXxuBaTb O0JbLLINE TOKM N MMEET HE3HAYNTEJIbHbIE 10TEPU
B paboyeM pexume. Yalue Bcero 4poccensiMm Ha3blBaIOT KaTYLLK NHAYK-
TUBHOCTU, paboTaioLme rpu 601bLLIOM YPOBHE NMOCTOSIHHOIO TOKa, npoTe-
KaroLero 4epe3 o6MoTky. TpaHcghopmMmaTop Toxe SBASETCs PasHOBUAHOC-
ThIO KaTyLLKN MHAYKTUBHOCTW. [1151 KpaTkoCTu Aasiee Be3Ae KaTyLKN WH-

AYKTUBHOCTW Byaem obo3Haqats KU.

BO3MOXHOCTb He TOJIbKO co34a-
BaTb K/ camocTtosaTesbHO. ABTOP
HaJeeTcsa Takxke, YTO YMTaTeNM CMOryT
ncnonb3oBaTb 3Ty MHOpMauuMio Ans
NPOBEPKM U U3MeHeHUs napameTpos KU
npv NOBTOPEHUN U PEMOHTE PaamoIio-
BUTENBCKMX U MPOMbILLIIEHHbIX KOHCT-
pykumin. Beapb 4acTo raBHbIM NPenaTcT-
BMEM A1 3TOr0 ABNSAOTCA TPYOHOCTU B
npuodpeTeHnn GeppuToBbIX CEPAEHHN-
KOB YKa3aHHOro Tmna uan HamoTO4YHOro
npoBoAa onpeneneHHoro gmamerpa.
CnenyeT oroBopuTbCs, YTO NPUBOAU-
Mble Hke GopMysbl U Tabavubl MOryT
NPUMEHSATLCH NpKn pacyeTe Nobbix KU, a
HE TONbKO MPU pacyeTe OpPOCCenem u
TpaHchopmaTopoB ana NI, ToyHoCTb
pacyeTta napameTpoB KW Ha ocHOBe 13-
JIOXXEHHOW HUXE METOAMKN COCTaBnseT
25-35 %, 4TO B GONLLUMHCTBE Cy4aeB
[OCTaTO4HO AN1S MPaKTUYEeCKUX Lenen.
BcTpeyvaemble e vHorga B nuteparyp-
HbIX MCTOYHMKAxX MNpeTeH3un Ha Gonee
BbICOKYIO TOYHOCTb pacyeTa BbI3blBAIOT
HEKOTOPOE COMHEHME, NOCKOJIbKY cnpa-
BOYHblE OAHHbIE U3rOTOBUTENEN Cep-
[EYHMKOB caMu no cebe MMelT Tou-
HOCTb nopsiaka 25 % 1 TOIbKO HEKOTO-
pble deppuTbl A9 CUrHaNbHbIX Lenemn
onpepaeneHbl 6o1ee TO4YHO.

M 3JI0KEHHbIV HUXE MaTepuan naet

OCHOBHbIE XapaKTepPUCTUKHN

OCHOBHbIMW 3/IEKTPUHECKMMU XapakTepu-
ctukamm KW gBnsoTCa MHOYKTUBHOCTb,
OMMYeckoe ConpoTuBfieHNne OOMOTKN,
MakCUMaJsibHbI paboynii TOK 1 BENNYUHA
noTepb B cepaeyHmke. Kpome Toro, Hema-
JIOBXHBIMW XapaKTePUCTVKaAMM SBNSIOTCH
rabapuTHble pa3Mepsbl 1 BEC, a TaKXKe LieHa
1 TPYOOEMKOCTb M3rOTOBMEHWS.
TpebosaHus k K BapbupytoTcs B 3aBU-
CUMOCTM OT KOHKPETHOrO MNpPUMEHEHUS.
Hanpumep, Ansg MHOMMX MOHMXAIOLLMX
npeobpasosatenert n ans 6onbLIMHCTBA
NOMEexXonoAaBNAIOLMNX GUNBTPOB MHAYK-
TMBHOCTb OpOCCENs MOXET ObITb BblOpaHa
OonbLUel, YeM TpebyeTcs no pacyeTty. Mpu
9TOM Ka4yecTBO paboThl NpeobpasoBaTenst
1 GUNLETPa He YXyaLaeTcs, a, HanpoTUB,
CTaHoBUTCS nydwe. B To xe Bpems gpoc-
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cenn ona HBepPTUPYoLWMX U MOBbILLAKO-
wmnx npeobpazoBartenein A0XKHbl UMEeTb
ornpeneneHHylo, OO0BOJSILHO CTPOro 3a-
OAHHYI0 pPacyeToM BeJINYUHY UHOYKTUB-
HOCTWU. B Takux crnyyasix cylwecTBeHHoe
OTKJIOHEHEe MHOYKTUBHOCTU NMPUMEHEH-
Hol KU oT Tpebyemoln — kak ee yMeHb-
LieHne, Tak 1 yBeimieHmne — npmnBoanT K
HexenaTesnbHbIM  pexumamMm paboTbl
VWM, n3nnwHnum notepsam n neperpys-
Kam nonynpoBOLHUKOBBIX MPUOOPOB.

AHanorvyHas kapTuHa HabnogaeTcs u
ons TpaHcdopmaTopoB. B HekoTopbix
NMPUMEHEHNAX, TakKnX KaK [OBYXTaKTHble
npeobpasoBaTenM U OOHOTAKTHblE Mpe-
obpaszoBaTenn ¢ nepenadvei sHeprmm «Ha
nPaMom xope kJjk4da», MHOYKTUBHOCTb
nepBu4YHO 0OMOTKM TpaHchopmaTopa
HEe ABNAEeTCA KpVITVI‘-IHOI‘/II N BCcerga MOXeTt
ObITb YBENMYEHA WM NPU COBNAEHUN
HEKOTOPbIX YC/IOBUIA Aaxe yMeHblueHa. B
TO Xe Bpemsl OAHOTaKTHbIE Npeobpas3osa-
Tenn «Ha obpaTHOM XOAe KJo4ya», KOTO-
pble MO CBOEN CYTU SBASIIOTCH MHBEPTUPY-
loWrMK nNpeobpasoBaTenaMn, BecbMa
YYBCTBUTESIbHbI K BEIMYMHE UHAYKTUBHO-
cTn TpaHchopmartopa. B atom cnydae
TpaHchopmaTop GakTUieckn ABASeTcCs
BUOOV3MEHEHHbLIM APOCCESNIEM.

YTo KacaeTcss MakcumasibHoro pabo-
4yero Toka M COnpoTUBEHUS 0OMOTOK,
TO 34€ecCb npepena yay4dweHUI0 HeT:
npakTunyeckn nbON [poccenb uUnu
TpaHchOpPMaTOpP MOXHO YCMewHo 3a-
MEHUTb Ha ApOCCesib Un TpaHchopma-
Top ¢ 6GONbLIMM MakCUManbHO A0MNyC-
TUMbIM 3Ha4yeHuMem paboyero Toka u
MEHbLUIMM CONPOTUBIEHNEM 0OMOTOK.

MHayKTUBHOCTDL

MraoyktneHoctb KW paccuuTtbiBaeTca
no dopmyne:

2
L= AL* N (mkTH), 1)

roe A_ — cnpaBoYHbI NapamMeTp
cepaeyHmnka, MkIH;
N — KONM4yecTBO BUTKOB B O6MOTKe.
[lns KonbLEBOro cepagyHmka ¢ 3aMkHy-
TbIM MarHUTHbIM cepaeyYHNKomM 6e3 3a30-

pa napameTp A Nerko BblMUCINTL CaMo-
CTOSITENBHO MO popMyne:

A:pu*ul*_slt(mxru}, (2)

roe J; — HavanbHas MarHUTHas NPOHU-
LLaeMOCTb MaTepmana cepaeyHmnka;

po — abconioTHas MarHMTHas npo -
HMLLAEMOCTb Bakyyma, duamyeckas KOH-
cTaHTa nmetowasa 3HaveHme 1.257x10-3
MKIH/MM;

S. — addexTnBHaAg nnowanp ceve-
HWSI MAarHMTONPOBOAA, MM2;

le — addekTnBHAA OMHa ceppaed-
HUKa, MM.

CnpaBoY4HblEe AaHHbIE PSAa CepaeyHN-
KOB 0€e3 3a30pa NpuBeaeHbl B Tabnmuax
1-4. Tam xe ykasaHbl addeKTUBHbIE re-
OMETpUYECKMEe MnapamMeTpbl CepaeyHu-
KoB |, 1 S, , a TaKke OTHOCUTENbHAsA Mar-
HWTHas npoHuuaemocTb depputa. Mpun
MCNONb30BaHUM MaTepuana ¢ Opyrum
3HaYEHNEM MarHWUTHOWM MPOHMLAEMOCTH
3Ha4yeHne napameTpa A, cnenyeT nepe-
cumTaThb:

A.=AL[NM]* I']'\/ultmm' (3)

rae Ay (ragn] — TAOIMYHOE 3HAYEHNE KO-
addruneHTa MHOYKTUBHOCTU CEPAEYHN -
Ka;
Wi [ra6n] MarHmTHasi NpoHuuae-
MOCTb deppuTa, ykasaHHas B Tabnumue;
Wi — MarHMTHas NPOHULLAEMOCTb UC-
nonb3yemMoro martepuana.

M3BecTHO, 4TO 00603HaYeHue Mapku
OTEeYEeCTBEHHbLIX (DEPPUTOB BKJIKOHAET B
cebs ykasaHuMe Ha UX HadvanbHyl Mmar-
HUTHYIO MNPOHULAEMOCTb, HanpuMmep,
depput 1000HM wnmMeeT MarHUTHyto
npoHuuaemocts Mmi =1000 n Tak pganee.
TunnyHeIW Anana3oH MPOHULAEMOCTU
ona depputoB nexut B npegenax 100-
10000. lMpakTnyeckn BCe pas3beMHbIE
CepLEeYHNKN AN CUII0BOWN 31IEKTPOHUKMN
BbINOJIHAOTCA M3 HEepPpPUTOB C BbICOKOM
MarHUTHOW npoHuuaemMmocTbio: 1500 u
6onee. Cnenyet nMeTb B BUAY, HTO YEM
BblLLE MarHUTHasa NPoHMLUAemMocTb dep-
puTa, TEM BbILLE NOTEPU B CEPAEYHUKE
Ha BbICOKMX YacToTax. PasbeMHble cep-
[EeYHVKN U3 MaTepmana C HU3KON NPOHN-
LLAEMOCTbIO MpeaHa3HavyeHbl ONS CuUr-
HaNbHbIX LlEenen, nx He PeKoMeHOyeTCcs
MCMONb30BaThb B CMOBLIX Lenax MAT.

TexHnyeckme OaHHble HEeKOTOpbIX 3a-
pyb6exHbix $eppuToB NPUBELEHbI B
Tabn. 5. M13-3a HepocTaTka MecTa OTHO-
CUTENbHO NOAPOOHLIN NepeyeHb Npuse-
neH Tonbko ana depputoB bdUpMbl
Philips, ona gpyrmux ¢upm aBTop OorpaHn-
4UNCHA NOMNyASPHbBIMU CUNoBbIMU deppu-
Tamn AN pas3beMHbIX CEPAEYHMKOB
nun.

Hanbonee 4acTo ona pasbeMHbIX cep-
nedHunkos UUM ynotpebnsiotca mapra-
Heu-UMHKOBbIE (eppuTbl Cnenyoumx
Mapok:

e 3C85, 3C90, 3F3 dupmel Philips;

e N27, N41, N47, N67 dmnpmbl Siemens;
e PC30, PC40 dupmbl TDK;

e B50, B51, B52 ¢pupmbl Thomson-LCC;
e F44, F5, F5A ¢dupmbl Neosid, u T.4.

Hukenb-umMHKoBbIE deppuTbl NPenno-
YTUTENbHbI A5 NCNONb30BaHUS Ha 4Yac-
ToTax 6onee 2 MI'l, 4TO BbIXOOUT 32 paMm-
Kn paboyero auanas3oHa 4acTtoT 60sb-
LUMHCTBa coBpemMeHHbIx AN, Kak BugHo
M3 npuBeaeHHON Tabnuubl, deppuThl
pPasHbIX U3roTOBUTENEN UMEIDT CXOXKne
napameTpbl 1 06pa3yoT B3auMO3aMeHs-
€Mble CEMENCTBA. VIX MOXXHO 3aMEHUTBL B



TOM 4uUcne n oTedyecTBeHHbIMU dheppu-
Tamu  mapok 1500MM, 2000MM,
2500MM.

Konbua dupm Philips n Siemens nme-
0T MIaCTUKOBYIO OBOMOYKY, LBET KOTO-
pol ykasbiBaeT Ha Mapky depputa unm
MOPOLLKOBOro xenesa. Ha pasbemHbix
cepAevyHukax mapka martepuana, Kak
npaBuno, yka3aHa B TEKCTOBOM BuUae.
K coxaneHuio, He BCe MarHUTHble cep-
LEYHVKN UMEIT Hagsiexallyto Mapku-
poBky. MpnbAn3nTenbHO OLEHUTHL Mar-
HUTHbIE CBOWCTBA dpeppuTa MOXHO Crne-
ayowmm o6pa3oM: kak npasuno, dep-
puTbl ¢ 60N1Iee BbICOKOW MPOHULAEMOC-
TblO TEMHbIE, MOYTU YEepPHble, OHW OOHa-
PYXMBAIOT 3aMETHO 3EPHUCTYIO CTPYKTY-
py Ha ckonax u pasfnomax, Torga kak
deppuTbl C OTHOCUTENBHO HU3KOW NPO-
HMLAEeMOCTbIO UMEIOT cepbiii uBeT u 60-
fiee OJHOPOLHYIO CTPYKTYPY.

3HadveHve A, ons cepaeyHnKoB C 3a-
30POM TOXE MOXHO MOJY4YUTb HA OCHOBE
TabnMyHbIX AaHHbIX. pu yBenn4yeHun
3a30pa adpdeKkT nony4aeTca Takom Xxe,
Kak ecnu Obl MarHUTHas NPOHNLAEMOCTb
Marepuana cepaevyHvka ymeHbluanach.
[axe cpaBHUTENbHO HebonbLUNE 3a30-
pbl YMEHbLIAT MPOHULAEMOCTb Cep-
[e4YyHrKa B AeCATKN 1 COTHM pag. MNony-
yaemas npu 3atom adpdekTnBHas mar-
HWTHas MPOHMLAEMOCTb Me 3aBUCUT B
OCHOBHOM OT reOMETPUYECKUX pasme-
POB M MOYTU HE 3aBUCUT OT MarHUTHOMN
NPOHMLAEMOCTN MaTepuana:

|
=g

g (4)

roe lo — addektmBHas onmHa cpen-
HEWN MarHUTHOW JINHUN CEPAEYHMKA, MM;

g — CyMMapHas ToJlWmMHa 3a30pa,
MM.

dopmyna (4) cnpasegsvea Npu Bbl-
MOJSIHEHUN Ccneaylwmx YCNOBUR: me
MHOIO MEHbLUE MPOHULLAEMOCTM MaTe-
prana cepaedHuka mi, a 3a30p g MHOro
MEHbLLE pa3MepoB MNOMNepeyHoro ceve-
HUS cepaeyHuKa.

O6paTnte BHMMaHME Ha TO, 4TO 4SS
pa3beMHbIX CEpAEYHVKOB B Tabn. 2—4, no-
MKVMO 3Ha4Y€HUS MarHUTHOM NPOHNLIAEMO-
ctn deppuTa W, NPUBELEHO U 3HAYEHUE
3P PEKTUBHON MArHUTHOW NMPOHULAEMOC-
TM me 0715 cepaeyHmka 6e3 3a3opa, KoTo-
pPOEe MMEET MEHbLUYID BeNUYMHy. [eno B
TOM, 4YTO peasibHO Pa3bEMHbIN CEPAEYHMK
BCEeraa MMeeT HEKMI 3a30p, XOTS U O4EHb
ManeHbKnin. Kpome Toro, 4aCcTb MarHUTHbIX
JIMHUIA NPOXOAUT MUMO CEpPAEYHMKA, OCO-
OEHHO ecnv pasmepbl ero Marbl, a popma
3HAYNTENBHO OT/INHAETCS OT KOJbLIEBOM.

[MTpn o4eHb Manbix 3a3opax UM Masomn
npoHvuaemoctn depputa COOTHOLLE-
Hve (4) HETOYHO, Bedb Jaxe npu Hyne-
BOM 3a3ope adpdekTnBHas MarHUTHas
NPOHNLAEMOCTb HE MOXET MPEeBbICUTb
MarHWTHOM NPOHNLLAEMOCTN MaTepuana
cepaeyHuka. Mpu oveHb 60MbLIMX 3a30-
pax dopma MarHUTHOrO NONSA B HUX UC-
KaxaeTcs, 4TO NPMBOAUT K OOMOSHU-
TeNbHbIM MOrPELIHOCTSAM NPY NCMONBb30-
BaHUN dopmynbl (4). BeipaxeHne «MHO-
ro MeHblUe» MoapasyMeBaeT OTHOLle-
Hue B 10 n 6onee pas. MycTb unTatenen
HE CMyLLaeT KaXyLl,asCs OrpaHu4yeH-
HOCTb 00nacTn nNpuMeHeHus GopMyIbl
(4), oHa nokpbiBaeT nopaengoLiee
OONbLUMHCTBO NPAKTUYECKUX CIy4YaeB.

Hanpumep, Bo3bMeEM CepAeYHMK, CO-
cTosawmin n3 apyx LLI-o6pasHbix MarHu-
TonpoBogoB E20/10/5, n3roToBNeHHbIX
13 matepuana 3C85, To ectb U3 peppu-
Ta ¢ npoHuuaemoctbio u=2000. OnuHa
cpefHen MarHUTHOM NINHUN CePAeYHMKA
42,8 MM, pa3mepbl NOMNEPEYHOro ceye-
HMs 3.5x5.0 MM B TOHKOW 4aCT MarHmMTo-
nposopa. Beegem B cepaevHuK npo-
Knagky M3 HeMarHuTHOro marepuana
TonwwuHom 0.25mMm, WMpunHa 3azopa no-
nyauntes 2x0,25=0,5 mm. dddekTnBHaN
MarHuTHasi MPOHNLAEMOCTb CEpPAEYHMKA
C 3a30pom p.=42,8/0,5=85,6. Mpn aTom
YyCNoBUA NpUMeHNMocTn dopmynbl (4)
cobnofeHbl: ue=85,6 MHOro MeHbLLe,
yem 2000; 3a30p g=0,5 MM MHOI0O MEHb-
we 3.5 MMm.

OxoHyaTenbHasa dopmyna ons pacuye-
Ta napameTpa A cepaeyHnka ¢ 3a30poM
Takosa:

*
Ao

rae A asm Y He [ran) — T@ONNYHbIE 3HA-
4yeHus, a YCNoBuUs NMPUMEHUMOCTU Takne
Xe, Kak 'y dopmynbl (4).

Mpooonxum npuBeAeHHbIN  Bblle
npumep ¢ cepgedyHukom E20/10/5 n3
depputa 3C85. Ero tabnuyHble 3Hadve-
HUA

AL[T66H]=1 ,3 MKrH, Ue [TaGJ‘I]=1430' Mocne
BBeAeHus 3a3opa 0,5 mm dpopmyna (5)
paet pesyneraT A =0,074 MKIH.

OrpaHunYeHHbIN 00BLEM XYpPHasbHOM
CTaTbW He MO3BONSAET MOMECTUTb OaH-
Hble BCEX MMEIOLLMXCS Ha PbIHKE BUOOB
cepaeyHnKoB. Bbixod 13 nonoxeHus
NOACKAa3bIBAIOT crneayiowme paccyxae-
HUS.

3HayeHne A; 3aBUCUT TONBLKO OT ABYX
$aKkTOpPOB: MarHUTHOMN MPOHULAEMOCTN
1 reoMeTpumn cepaeyHuka. MNpaktmyec-
K1 NtoOON 3aMKHYTbIN CepaeYyHUK MOX-
HO paccmaTpmBaTb Kak «aedopmmpo-

Tabnuua 1. HekoTopble KonbLeBble eppuToBble cepaeyHnkn tmpmbl Philips

BaHHOE KONbLO». Hanpumep, cepped-
HUK, cocTosWwmi n3 apyx LLI-o6pasHbix
MOJIOBMH, MOXHO NpeacTaBuTb Tak:
6onbLIOE KOJMbLO paspel3any BOOMb Ha
[Ba TOHKMX KOfbLa, 3aTEM 3TU TOHKNE
Konbua pedopmMupoBannm B MNPAMO-
YrosibHUKK 1 COCTaBUIN BMECTe B Buae
«BOCbMepKM». O4eHb BaXxHO, 4TO MNpu
TakOM reoMeTpru4eckoMm (Tornosnormyec-
KOM) npeobpasoBaHun napameTp A_
n3meHseTca HeaHauuTenoHo. Cneposa-
TeNbHO, NOOON 3aMKHYTbIN CepaeYHUK
CNIOXHON (GOPMbl MOXHO MbICNIEHHO
noABepPrHyTb U o6paTHOMY npeobpaso-
BaHMIO B KOJbLLO.

Takum 006pa3om, CTAHOBUTCS SICHO,
KaKk nocTynatb C CepAevyHukamu, He
onMcaHHbIMK B Tabnuuax: Hago name-
pUTb UX reomMeTpuyeckue pasmepbl,
BbIYNCANTb OJINHY CPEeAHEN MarHUTHOMN
JIMHUM N YCPEOHEHHOE NMOonepeYHoe ce-
YeHne MarHMTonpoBoaa, a 3aTeM HaNTn
A, cepaeydHuka no popmyne (2).

Hanpumep, onsa T1oro xe cepaeyHmka
E20/10/5, nmetowero AnvHy cpegHen
MarHUTHOW JNMHUN NPUBNN3UTENBHO
45MM 1 yCcpeaHeHHOoe cevyeHne MarHu-
TonpoBo4a npuénn3nNTeNbHO
5x6=30 mm?, pacuyeT no dopmyne (2)
paet pesynbrat A =1,257 MkIH. 9T0 He-
[aneko oT «MCTUHHOW» TabnU4HOW Be-
nnynHbl A =1,3 MkI'H, kKOTOpas cama no
cebe MMeeT TOYHOCTb 25 %.

EcTb n gpyron nytb. HeTpyaHo HanTn
3HayeHue A no peaynbraram mamepe-
HUS MHOYKTUBHOCTU NPOOHOM OOMOTKMU.
HamoTaliTe Hebonblytd 0O6MOTKY Ha
NPoOBEPSEMbIN CepaeyvHuK, Harnpumep,
10 ButkoB (N=10). 3aTtem nameputenb-
HbIM MOCTOM unun LC-meTpom namepbte
MoJSyYMBLUYIOCS WMHAYKTUBHOCTL L u
paccuutante A  no popmyne:

A=

L
N (6)

HainTtun, ckonbko BUTKOB A0/MKHA UMETb
obmoTKa AN1a NnosydYyeHus 3a0aHHON MH-
OYKTMBHOCTM, MOXHO No popmyne:

N={L/AY (7)

Nerko BupeTb, 4To 00e nocnegHve
dopMyIbl ABASIOTCSA MPOCTbIMU NPeot-
pasosaHuamMu Gopmynbl (1).

HacbiweHune cepaeyHuka

B cnyyae korga yepes KaTyLuky ¢ cepaed-
HUKOM NpoTekaeT 6OMbLLUION TOK, MarHuT-
HbI MaTepuan cepaeyHrKa MOXeT BONTU
B HacsblweHve. [pn HackiweHnn cepaey-
HVIKa ero OTHOCUTESIbHas MarHUTHas Npo-

K C2 51 5/1 TCa/2.211.1 TC4/22M6 | TCE3/38/25 TNG/B/3 TH10/6/4 TN13/7.5/5 THI4/9/5 | TNi14/590 | TNIE/9.6/63 TH19/1110
b [ 273 B2 12.9 A5.5 02 1838 368 430 774 760 1795
EWTWBHAT rwHa [ 6.06 918 F. 5.2 229 241 301 35 as 385 44
K THIE! CEUEHWE 0.45 0,961 4 308 4.44 78 12,2 123 22,1 197 408
hacca [r] 0014 0.04 0,06 O23 __ﬂ 5 055 ‘I]B Eil Sia 3@ g2
apra T2 (Ul 303 (750} 4A11(92) 4A11 (700} 4411 (700) | 4065 {125) | 4CES (125) 4CB5 (125) | aCE5 (125)] 4A11 {700] | 4A11 (700} 3CBS (2000)
AL vkl H] 0,07 (.082 0.134 077 0,03 0052 0-0_64; 0. 025_ 0.56 0.45 233
hapxa wra (L) 3B7 (2300) 1 3F3 (1800} 354 (1700] 3F3 (1800) |4Aia {700)| 4411 (700} | 4Ai1(700) |AA11 (7003] 3F3 (1800} | 3F3 (1800) 3C11 {4300
L [mlH] 0215 .24 0,325 0’45 Q17 0 286 036 0.31_‘_ 143 1,16
Wa ppwTa {ul 3EZ27 (3800) | 3E25 (5500) aF3 3E25 (5500] | 3F3 (1800) | 3F3 {1800) 3F4 (900) 3F3 (1800) 85 (2 385 (2000
T 035 0.725 034 1.39 044 074 046 0.79 16 13
JBpPKA PIENT) (AECS (3800 | 3ES (6500 | 3E25(5500) | 3E5 (8500) |3G8S5 (P000] 3G85 (20001) 3F3 [1800] 3085 [2000)3C11 (4300) 3G11 (4300)
L [miH] 035 112 1.05 2.15 0,485 082 [vE] 0.68 34 2.7
pwa e Ta (i} JEG (10000} 3E6 (10000) 3E5 (BS00) 3E6 (10000) [3E25 (55003 3C11 (4300)] 3CBS (2000} [3C11 (43001 3E25 (55004 3E2S (5500]
093 1315 S | 63 253 _-f'ld 175 1 1.9 _‘_4.3f 3.54
3E6 (10000} 3E7 (12000) | 3ES (8500} | 3E25 (5500 C11 (43 I3E25 (55000 3E5 (B500) | 3ES {(B500)
1,915 36 207 205 32 243 6,76 5.47
-6 (10007 ) 3IES 850 HES B! E6 (100008 SEE (10007)
t 2,435 347 4,34 .76 7 955 6.43

Mpeeuanne. Ofosnaqenvwe Koneu BRHCHAAT nx pasmept B [Mmv] B cnegyxulem nopanxe: (HapyrHEW auameTp)/(sHyTperni prame e} {ronuwmHe).



|CX6MOTeXHMKCI Nol okra6ps 2000

NMUTAIOLLME YCTPOMUCTBA

Tabnuua 2. CepgeydHukn RM n P (6poHeBbie)

Twn cephesikuka A4/ AMS AMESA RMZA BMB: | AMIOS | RmiI2h |
ﬁ'aﬁggurme PEIMEL ] 9.8x9.8x10.4 [12.3x12.3x10.4 [14.7x14. 7x12.4 | 17.2x17.2x13.4 {19 7x19.7x16.4 | 24 7x24.7x18.6 | 29.8x29 Bx24.5
|3t mextuBHEI ofkem Ve (3] 322 574 1090 1325 2440 4310 8340
|9 pexTmBHan gnvHa le [rm] | 233 | 232 292 | 30 | 984 | 2 aa6 | 568
| SbdexuBHOB CouBHWe, 58 [MM2] 13,8 248 a7 daiiadli] 63 96,6 1465
Macca payx nonoewm [r] A7 33 48 7.7 12 22 45
MNpoHMUEEMOCTS (Mapka gpgpgm'a[|
1800 MpormuUaEMOCTE cepgenHmka, e 1280 1270 1350 1330 1440 1490 1560
(3F3) AL [kl H] 0,95 1.7 2.15 25 3 4,05 5,05
2000 MNpowm 1k Ce MKE, U - 1340 1470 1500 1580 1620 1700
(3CB5 wiv 3C90) AL [rarln] - 1.8 2,35 27 3.25 44 55
2300 MNpOHKYBEMOCTE CEpLBsKMKa, LB = 1490 1620 1670 1730 1820 1910
_(3B88 urm 3H1) AL [naxlw] - =3 28 3 3.6 4,95 6,2
3800 Npovmuaenocts cepaesmmka, e 2400 2350 2600 2570 2800 2900 2850
(3E1) AL [melH] 1.8 315 4,1 4,75 5.8 B 9.2
4700 [pOHMUBBMOCTE CEDRBNHIKS, UE 3360 3350 3580 3580 3800 4040 4100
@:__4_3 AL h«_l'uj E 4.5 5._?5 6.6 B 11 13.3
10000 MpowMUBBMODCTL CEPAeYHYKa, UB 4700 4980 5370 5370 8000 5500
(3ES) AL [MKlH] 3.5 6,7 B.6 10 125 16 -
Npwmevanwe. s capneydumkor TWNa P paamep B (MM) Yrasaw B #X HA38aHMA B BUOE: (HAPYXXHLIA AnameTp)/(BLICOTE).
Cepne-wmck Twna P cooTBATCTEYIOT OTEYECTESHHEIM GPoHaskiv CepasyHwkam B.
Tabnuua 3. CeppaeyHnku n3 aByx LL-o6pasHbix NONoBuH
T CepaeqHuKa E20N0/5 | E30M5/7 | E42/21/15 | ES5/28/21 EF12.67/4 | EF16/8)5 | EF20/10/6 | EF25/137
Ceuanue CDEMHOR HacTH (MM] 5x5 X7 12x15 17%21 20027 | 36x36 | 45%45 636 7.5x7.2
(CByaHWE HADYNHLIX YBCTEH [MmM] 4%5 Sx7 Bx15 8.5%21 10627 2x3.6 2.3x4.5 3x6 3.5x7.2
KTHBHBA M, VB [mn"3] 1340 4000 17600 43700 78200 384 754 1500 3020
SdipextmBHan qwHa, le [vm) 428 67 97 123 147 29,6 376 449 575
ce4BHne 2] 32 60 1 | 354 532 i . 201 205 525
K i bi r] a 11 44 115 200 09 23 3,7 8
e L e S e
1800 [NponuuBemMocTE cEpReyHMKa, UB 1270 1400 1530 1580 1600 1300 1300 1300 1400
(3F3) AL [mkTH] 115 16 36 57 73 0,7 0.9 1,2 16
2000 MpoHKLAEMOCTS COpREHMKA, LE 1430 1700 1660 1650 1850 1600 1500 1450 1750
{3CBS u 3C80) AL [mel 1] 13 phli) 39 5 B4 0.9 1 1,35 2
4300 NpoHmuaeMocT, coppevnmra, ue 2850 2930 3400 _3500 3650 2200 2700 2770 2700
(ac11) L [aax v 26 33 8 12,8 16,7 1.2 18 28 3.1

MNpwmguarwe OGo3HaYEHHE CERESHVKE YKB3SIBABT Ha rabapwTHi paamep xaxgoi L-o6pasHod NonosxHE B CREYIOWeM NopAaxke; (Gnxa)/{uwpuna)/(TonymwHa).

HMLAEMOCTb PE3KO YMEHbLUAETCS, YTO

Bfie4eT 3a coOOoM MponopuMoHaNibHOe

YMEHbLUEHNEe NHAYKTUBHOCTU. CHUXeHne

VIHOYKTUBHOCTW BbI3bIBAET AasibHENLLWNA

YCKOPEHHbIN pocT Toka Yeped KN, n T. a.

B 6onblumHcTBEe UUIMM HachblleHne cep-

[e4vHVKa KparHe HeXenaTenbHO U MOXET

NPMBOANTL K CReaylowmM HeraTuBHbIM

ABNEHUSAM:

® MOBbILLIEHHbIA YPOBEHb NOTEPL B MaTe-
puane cepagyHuKa 1 yBesIM4eHHbI ypo-
BEHb OMUWYECKMX MOTEPL B NPOBOAE 00-
MOTKM MPUBOOAT K HEONPaBAAHHO HU3-
komy KN4 NATT;

® [OMNOJSIHUTENbHbIE MOTEPU BbI3bIBAIOT
neperpes KU, a Takxe pacnonoXeHHbIX
nobam3ocTu paguoneTanen; yMecTtHO
OyaeT YyNoMsiHYTb, YTO HAOEXHOCTb ae-
KTPOHHOW annapaTtypbl 0ObIYHO CHUXa-
€TCsl BOABOE Mpu yBENMYEHUN Temnepa-
Typbl Ha Kaxkaple 6 rpaaycos;

® CUJIbHbIE MarHUTHbIE MONS B CEpAeYHM-
K€ B COYETAHUN C YMEHbLUEHMEM €ro
MarHUTHOM MPOHMLAEMOCTU SBNSIOTCSA
MHOIOKpPaTHO YCWJIEHHbIM, MO CPaBHE-
HWIO C HOPMaJIbHbIM PEXMMOM PaboThl,
MCTOYHUKOM NOMEX W HAaBOAOK Ha Masio-
curHaneHbele uenu VWM v ppyrue npum-
60opbl;

® yCKOPEHHO HapacTatoLmin Tok yepes KN
BbI3bIBAET YAAPHbIE TOKOBbLIE NEPErpy3-
Kn kntoyen NN, noBbILLEHHbIE OMUYEC-
K€ NoTepU B KIKOYax, X Meperpes n
NpeXaeBpPeEMEHHbINV BbIXOA, U3 CTPOS;

® HeHOpMaslbHO 6oMblUME UMMYJbCHbIE
Tokun KW BnekyT 3a coboi neperpes ane-
KTPONINTUHECKMX KOHOEHCATOPOB PUJib-
TPOB NMUTaHWS, a TakKe MOBbILLEHHbIN
YPOBEHb MOMEX, N3/Ty4aeMbIX NPOBOAA-
MU 1 JOPOXKamMu neyatHom nnatel AN,
CnmMcok MOXHO MPOAOMKUTL, HO U Tak

yXe SICHO, 4YTO crnenyeT nsberatb pabdo-

Thbl CEPAEYHMKA B PEXMME HACbILLEHUS.

deppnTbl BXOASAT B HACbILEHNE, €CNun

BEJIMYMHA MIIOTHOCTU MOTOKA MarHuT-

HOM wmHAykumm npeBbiwaer 300 mMT
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(MunauTecna), NpM4yem aTa BENMYMHA
HEe TaK YX CWJbHO 3aBUCUT OT Mapku
deppuTta. To ectb 300 MT aBNseTCA Kak
Obl BPOXAEHHLIM CBOMCTBOM WMEHHO
deppuToB, ApPyrve MarHuTHble marte-
puanbl UMET Apyrue BenymHbl Nopo-
ra HacblweHnsa. Hanpumep, TpaHcdop-
MaTopHOE Xeyie30 M MOopPOoLLIKOBOE Xe-
Ne30 HacbIWaTCa Mnpu BeanYnHe
MAOTHOCTM NOTOKA MarHUTHOM MHAOYK-
unm npumepHo 1T, To ecTb MOryT pabo-
TaTb B ropa3no 6onee CusbHbIX NOSX.
Bonee To4YHbIE 3HAYEHMSA NOpOra Hachbl-
LeHVs ans pasHbix GeppuToB yKasaHhbl
B T1abn. 5.

Benu4ymHa nnoTHOCTM NOTOKA MarHUT-
HOW MHAYKUMW B CEPAEYHNKE PACCUUTbI-
BaeTcs Mo cneayowen dopmyne:

B =1000+pepx N (MT), o

roe po — abconoTHas MarHWTHas nNpo-

HUUaemocTb  Bakyyma, 1.257x107%,
MKIH/MM;
ue — OTHOCuUTEeNibHasde MarHuUTHasa

MPOHVLLAEMOCTb CEPAEYHMKA (HE nyTaTb
C NPOHNLAEMOCTbIO MaTepuana cepaeyd-
HuKa);

I — TOoK Yepe3 0OMOTKY, A;

N — KOnM4ecTBO BUTKOB B OOMOT-
Ke;

lo — onvHa cpegHen MarHUTHOWM
JNINHUN cepagyHnKa, MM.

HecnoxHoe npeobpasoBaHune dopmy-
bl (8) NOMOXET HAaMTM OTBET Ha NpaKTu4ye-
CKMIA BOMPOC: KakoW MakKCUMaJibHbIA TOK
MOXET MPOXOAMTb Yepes Apoccesib A0 To-
ro, Kak cepaeyH1K BOMOET B HACbILLEHNe?

Iwae= Ow‘I%ﬁ (A)! (9)

roe Bmakc — TabnuyHoe 3HayeHwue,
BMECTO KOTOPOro MOXHO WMCMoJib30BaTb

3HaveHe 300 MT ansg nodbiX CUMOBbIX
bepputos

[ns cepaeyHVKoB C 3a30pOoM yaoOHO
noacTaBuTb ctoga BbipaxeHue (4). Nocne
COKpALLEHWI NosyHaem:

hao= 0.001B2=2 3 (A). o

Pegynbrat nonyyaetcs, Ha nepBbli
B354, AOBOJSIbHO MapagokCasibHbIA: Be-
NN4MHa MakcumasbHoro Toka yepes3 KU ¢
3a30pOM OMNpefenseTcss OTHOLUEeHUEM
pasmepa 3a3opa K KOM4ecTBy BUTKOB 00-
MOTKM N HE 3aBUCUT OT PasmMepoB 1 Tuna
cepaeyHnka. OgHaKko aToT KaxkyLLmMncs na-
pagokc oObsiCHseTCS NpocTo. PeppuTto-
Bblli CEPAEYHNK HACTOJSIbKO XOPOLLO Mpo-
BOOUT MarHMUTHOE noJie, 4TO BCe nageHmne
Hanps>XEHHOCTN MarHUTHOIO NONS MPUXO-
auTcsa Ha 3a3op. lNpu aToM BennymHa no-
TOKa MarHUTHOMN NHOYKLUUW, OONHAKOBas N
05 3a30pa, U ong cepaeyHmnka, 3aBUCUT
JIMLWb OT LUMPWHbI 3a30pa, Toka Yepes3 00-
MOTKY M KONMYeCTBa BUTKOB B OOMOTKE 1
He gomkHa npesbiwatb 300 MT ans obbly-
HbIX CUTOBbIX PEPPUTOB.

[lns oTBETa HA BONPOC, KaKOW BENYMHbI
CyMMapHbIA 3a30p g Hago BBECTU B Cep-
[E4HVK, YTOObI OH Bblaep>kas 6e3 HacbILLe-
HWSI 3a1aHHbIM TOK, Npeobpasdyem Bblpaxe-
Hue (10) k cnegytoLLemMy BUay:

*|*xN
0= 060 T+ Bg MM)- )

YT100bI HarnggHee noka3aTtb BlindHue 3a-
30pa, NPUBELOEM CleaylLlWmii npumMep.
Bo3bmem cepaeyHuk E30/15/7 6e3 3a30-
pa, depput 3C85, MarHMTHaa NpoHULLae-
mMocTb me=1700. PaccumtaemM KOmM4ecTBO
BUTKOB, HGO6XO,EI,I/IMO€ Ang nony4eHnsa nH-
nyktneHocTn 500 MkIH. CepaeyHuk, co-
rnacHo Tabnuue, umeet AL=1,9 mkI'H. Boc-
MOSIb30BaBLUMCL HOPMYIOWN (7), mony4aem



yyTb 60nee 16 BUTKOB. 3Hast 9 PEKTUBHYIO
ONMHY cepaeyHmka le =67 mm, no dopmyne
(9) BblMMCAMM MaKCUMasbHbIN padoumnii
TOK: IMakc=0,58 A.

Tenepb BBEAEM B CEPAEHHUK NpOKNaa-
Ky TOAWWHOMW 1 MM, 3a30p COCTaBuUT
g=2 MM. OdPeKkTnBHAsS MarHMTHasi Npo-
HULAEMOCTb yMeHblwwuTcs. lMocne He-

KparHen mepe, yMeHbLUanTe KOIMYeCTBO
BUTKOB B OOMOTKE, Y4TOObl CHU3UTL NOTE-
pv B Megu, 1 OAHOBPEMEHHO YMEHbLUAN-
Te 3a30p B cepaeyHuke. BaxHo nogvepk-
HYTb, 4TO 9Ta peKOMeHAauns He OTHOCUT-
ca K TpaHchopmMaTopam, B KOTOPbIX TOK
npoTeKawLmin YHepes3 NepBMYHYI0 0OMOT-
Ky, onpenensieTcs ABymMsi COCTaBASAOLWLN-

Tabnuua 4. CepaeyHnku n3 aByx LL-06pasHbix NOMOBUH C KPYIbIM CPEOHUM CTEPXHEM

TOorga Kak pasbeMHble CepaeyvyHuKM Ons
WU, xypa nerko BBECTM 3a30p, MOYTU
BCeraa BbINOIHEHbI U3 PEPPUTOB C BbICO-
KO MarHMTHOW MpPOHMLAEeMOCTbIO. Haun-
6onee pacnpocTpaHeHHbIMU Mpu UC-
nonb3oBaHnn B NI okasbiBaloTcs Oga
TUNa KoJeL,;: C HU3KOWM NPOHULAEMOCTbIO
(B npeaenax 50...200) — ons gpoccenen,

Twn CEpeHMxa ETD29/16/10 |E TD34/17/11]ETD39/20/13| E1DA4/22/15] ETD49/25/16 EC35M17/10] ECA1/19M12 | ECS2/2414| ECT0/34/17
MaMeTp cpapHedt wacTu [um) g5 108 125 i5 16.5 S5 16 134 164
SOPeKTHEHL oObeM, Ve (3] 5470 7640 11500 17800 24000 6530 10800 18800 40100
StpexTraran anwaa, 1e [MM] 72 786 9z 2 103 114 774 893 106 144
BdxbexTvanoe cavetme, 58 M2 76 971 125 173 211 B43 121 134 279
Bec kamgo# nonoemHs! [r] 14 20 30 47 62 18 26 56 125
TIpOHMUAEMOCTS (MapKA wra . [
1800 [OpormuEemMocTs cepevtnka, ua 1430 1480 1500 1500 1550 - -
(3F3) AL [mx n] 1.9 23 2.6 3,2 36 = = 2
2000 (1DOHWLABMOCTE CEPNEBYHIKE, L8 1580 1600 1650 1650 1700 1600 1600 1600 1600
(3CB5 mw SCH)} AL |MH] 2.1 2,5 2,8 3.5 4 2,1 2.7 36 39
4300 |(pormyaemocts cepnevtinka, ua 3150 = : E : = = = :
(3C11) JAL [nl ] 4.2 - -
Mpwmieuarie. OBO3HAYEHHE CERRESHIKA YKAZLIBAAT HA FAGAPHTHLIH PA3MED KaXAOA LLHOBPAsHOR RONOBMHLI B ENEYIOWEM NOPAAXS: (LrmHa)/(umpuna)/(TonumHa)
Tabnuua 5. OCHOBHbIE XapaKTEPUCTUKN HEKOTOPLIX hepprToB
IMapxa reppvTa 303 3H1 3H3 SE1 3E4 SES 388 _3C10 3C80 3CB5
MaroTORMTENS Philips | Phili Phi Philips Philigs Phdips Philips Philips Philips Philips
{Marepuwan gappura MnZn MnZn MnZn | MnZn MnZn MnZn MZn MnZn MnZn MnZn
HERAN: HaR MErHWTHAR NPOHWUEEMOCTS, LI 750 2300 2000 3800 4700 10000 2300 1800 2000 2000
LisaT MNacTHKOBROro NOKELTUA KOMY - - - - - Sen/xant - - - SDACHLM
'm:_mhou AHBUEHHE CNOTHOCTH NOTOKE MArHWTHOR MHayKLpm, Bmax, [mT], npw 265°C 320 350 330 350 360 380 420 - A20 400
Brnax fmT] npw 100°C 250 210 250 200 210 210 330 350 330 330
(@axTop Noteps 10746 * 106w 30 5 25 20 20 75 S - - -
YoenbHpe notepu [MeBt/ivs 3] npu 200 [mT) - - - - - - - 140 250 140
Ha “acToTe [Mirug 1 0.1 0.1 0.1 0.1 0.1 01 0.016 0,025 0.025
CMcTepeanc, nb |1 NP¥ _Nepamariwiseasm 1.5 - 3 fmT] 00018 Doo 0,008 00012 0,001 0,001 3 = 5 o
Y AENLHOE COMPOTMABNEHUE [Om°M] 2 1 2 1 1 0,5 2 1 1 2
MNOTHOCTL [Krfv™3] 4700 4800 4700 4800 4800 4500 4800 4800 4800 4600

MpreesaHms

1. Peppure 351 n 451 npeaHAIHBYSHE! ANA NOAABNEHKRA BRICOXDHAECTOTHEIX Nomex BeNYCKaITCR B BiEe TRyDox n HycuH, Hagesaemex Ha NPoBog.

2.B

T HBIX r

CNOXHbIX pacyeToB no dopmynam (5) n
(7) Haxoomm, 4TO AN NOAyYeHUS UHOYK-
TrBHOCTM 500 MKIH HamM Hago HamMoTaTb
125 BuTtkoB. No dopmyne (10) onpepens-
€M MakcumanbHbI Tok KW, oH yBennumn-
cs 0o 3,8 A, To ecTb Gonee yem B 5 pas.
OTcioga cnenyeTt n npakTuyeckas pe-
KOMEeHAAUmMs Ona yitatenen, caMmocTos-
TENbHO KOHCTPYMPYIOLWMX APOCCENN.
Y100bl NOAYYNTL KaTYLLKY MHAYKTUBHOC-
T, paboTaloLyio Npy MakCMMasibHO BO3-
MOXHOM TOKE, 3anofiHUTe CepaedHHUK
NPOBOAOM MOJIHOCTLIO, @ 3aTEM CO34aNn-
Te B CepAeyHuKe MakCcmasibHO BO3MOX-
HbIli 3a30p. Ecnu npmn npoBepo4HOM pac-
yeTe OKaxeTcs, YTO OpOCCeNb UMeeT
Ype3MepHbIii 3anac no ToKy, To Bbibupaii-
TE MEHbLUWIA pasmep CepAeyHMKa Unn, No

yhensHoe roteps npw 100 [mT].

MW: TOKOM, nepeaaBaeMbiM BO BTOPWUY-
HYI0 0OMOTKY, 1 HEOONBLLUMM TOKOM, Ha-
MarH1M4MBaoLLM CepAEYHUK (TOK MarHe-
Tn3aumn).

Kak Buaum, 3a30p B cepaeyHuke apoc-
Cena UrpaeT MCKAYUTESIbHO BaXHYIO
ponb. OgHAKo He BCe CEPAEYHMKM MO3BO-
NA0T BBOAMTbL MNpoknagku. Konbuesble
CepaeYHNKN BbINOJIHEHLI HEPA3bEMHbI-
MW, U BMECTO TOro, 4TOObl «pPeryanpo-
BaTb» SKBMBANEHTHYIO MarHWTHYIO Mpo-
HMLAEMOCTb MpW NOMOLLM 3a3opa, Npu-
XOOMTCS BbIOMpaTh KOMbLO C ONPEeaeneH-
HOM MarHMTHOM MPOHULAEMOCTbIO dep-
puTta. 3TMM N 06bSCHAETCA (akT 6osb-
LOro pasHoobpasusi TUMOB MarHUTHbBIX
Martepuasnos, NPUMEHAEMbIX MPOMbILL-
JIEHHOCTbIO AN M3rOTOBJIEHUS KOJeL,

Tabnuua 6. Konbueesle cepaeyHmky upmel Philips #3 nopolwkoBoro xeneaa

ICepfesHuK TN7.5/4.1/3 TN1Z/8/44 | TN17/9.8/.4 | TN20/13/6 |TN24/15/7.5 TNZ7A1S/11] TN33/20M11

BaM, [MMAG] 83 290 635 1020 1865 3720 5200

MBHAR [ITKHA [mm] 173 309 402 499 578 616 B0

[SfhakTBHOE CeUBHME (MM"D 481 937 15,8 204 328 60,4 65
iMacca [r] 0,6 2 5 i) 13 25 35
[Mapka marepuana 2P0 2P40 2P40 2P40 2P40 2P40 2P40
AL [l ] 0,014 0.015 0,002 0.021_ 0,029 0,049 0.041
Mapka marepuana 2P50 2ps( 2P50 2P50 2P50 2P50 2PS0
AL [mKlH] 0,018 0.019 0,025 _0.026 0,036 0,062 0,051
Mapka marepwana 2P65 2P65 2P65 2P65 2P65 2P65 2P65
AL [MKlH] 0,023 0,025 0032 0,034 0,047 0,08 0,067
Mapka marepuana 2PB0 2PB0 2PBO0 2PBD 2P80 2PB0 2P80
AL [l 0.028 0.031 0,04 0,041 0,057 0,084 0,082
Mzapka marepuana 2P90 2P90 2P90 2P90 2P90 2P90 2P80
AL [MkTH] 0,03 0,033 0,042 0,044 0,061 0,105 0,087
TprMEHEHAA.

1. OBO3Ha4eHKE KONBL BKIIOMART MX PASMEPYI B [MM) B CNefyioLiem NOPSIKE: (HapyXHLIR AWaMeTp)(8HYTPEHHWH AMaMeT)/(TonuuHa)
2. Mocnenxme fee APkt B 0BOIHANEHHM NOPOKOBOrD WEne3a (wpsel PHIpS YXA3wBAIO KA Bro MATHATHYIO NPOHALAGMOCTS,

Hanpumen, 2P65 uMeet ui=65n 1. 1.

3. Liper nnactukoeon obonoMiu: 2P40 — TeMHO-XeNTwi, 2P50 — TeMHO-CHHIWA, 2P65 — TEMHO-KPaCHLIA,
2PB0 — TemHo-3eneHbin, 2P90 — TeMHO-KOpHYHEBLIA.

M C BbICOKOM npoHunuaemocTbio (1000 un
6onee) — ons TpaHcHOPMaTOPOB.

MopoLlkoBOE Xene3o oka3biBaeTCs Ha-
nbonee nNpeanoyYTUTENbHLIM MaTepua-
JNIOM )19 KOJbUEBbLIX HEPA3BbEMHBLIX Cep-
OEe4YHVKOB gpocceneii, paboTaiolwmx npu
6OJ1bUJI/IX TOKax nogmMmarHm4nBaHuA. I'Ipo-
HMLLAEMOCTb MOPOLIKOBOro  Xenesa
00bI4HO HaxoauTcs B npeaenax 40...125,
yalle BCero BCTPEevYaloTCs KOJibLia, Bbi-
NOJIHEHHbIE N3 MaTEPUAIOB C NPOHMLIae-
mMocTbio 50...80. B T1abn. 6 npuBeaeHsbl
CnpaBoO4Hble JaHHblIE KOJIbLEBBLIX cepaey-
HUKOB M3 MOPOLLKOBOro Xenesa Gupmbl
Philips.

MpoBepuTb, BXOOUT NN CEPOEYHUK B
HacblWweHne npu paboTe obbi4HOrO UMM,
HECNOXHO: AOCTAaTOYHO MPOKOHTPOSINPO-

BaTb MNPWY MOMOLLN
ocumnnorpada ¢dop-
My TOKa, npoTekaro-
wero yepes KW. dar-
YMKOM TOKa MOXeT
CNYXUTb HU3KOOM-
Hbll pPe3ncTop uan
TpaHchopmatop TO-
ka. KN, paboTatoLas
B HOpMaJibHOM pe-
Xume, 6yoetr nMmeTb
reoMeTpuyecku npa-
BUJIbHYIO TPeyrofib-
HYO 11 Nunoobpas-
Hyl0O dopmMy TOKa.
B cnyyae xe Hachbl-
LWEeHNs cepaeyvyHmka
dopma TOKa OymeT
NCKPWBIIEHa.

Anekceli y3HeLOB,
CunpgHeun

lMponomxkeHve
cienyetr
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