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O6noxKa AHHOTaNUA OrynaBiieHne Jlureparypa «l| |

Pabora Ne 3
PacuyeT yCTAaHOBHUBILICHCS TeMIIEPATYPbl 00MOTKH
IEKTPUYECKOr0 anmapara

Pa6ouue daitnsl: [zdch 31.mcd]

Heanb padoThI
O3HakoMJIeHHE C IOPSAKOM pacueTra IOTephb B OOMOTKE M B MAarHUTHOHM IICIH
AIICKTPUYECKOro ammapara (B Mead W B crainu). CpaBHHTENIbHAs OIICHKA IIOTEPh B
[IUXTOBAaHHOM (M3 TUIACTHH  JJIEKTPOTEXHUYECKOM CTajdu) W B  MOHOJIUTHOM

MarHUTOIPOBOJIE U3 TOKOMPOBOAIIEro Marepuana. [Ipuobperenre HaBbIka BbIOOpA Kilacca
W3OJISILIUY JIJ1S1 IPOBOJIHUKOB OOMOTKH 3JIEKTPUYECKOTO amnmapara.

IIporpamma padoThI B 1adopaTopuu

1. HpO‘-II/ITaTB YCI0BUA 3aaa4u, TCOPCTUICCKOC OITMCaHHC u MCTOOAHUYCCKHUC

pEKOMEH Al H.
2. 3anyctuth Mathcad. MoaudunupoBats pabounie ¢aiapl U PemUTh 3aAayd 0
BapHUaHTY.
3. I1oaroToBUTH COBOKYIMHOCTh JOKYMEHTHUPYIOIIUX CKPUHIIOTOB. COCTaBUTH OTYET B
Word'e.

3amaua

[unmuaaprYeckas KaTylika MHAYKTUBHOCTH HAMOTaHA Ha 3aMKHYTBIM MarHUTOMPOBO/
(puc. 1), BBINOJIHEHHBIN M3 TOPSYEKATAHOM JIMCTOBOM JJIEKTPOTEXHUYECKON cranu 241
(HOBOe Ha3BaHue — ctayib 1511) ¢ Tommuuon mucrta 0,35 mm. Ilo karymike, umeronien
YUCJIO BUTKOB W, MPOTEKAET MNepeMeHHbIM TOK [ 4actotel 50 I, Pa3mepsl
MarHMTOINPOBOJA M KaTylmIKu 3ajaHbl (Ta6m. 1). OmnpenenuTh MOTEpH B KaTYyIIKE W B
MarHMTOINPOBOE (CIpaBOYHBIC JaHHBIC B Ta0m. 2 u Ha puc. 2, 3). [loBropHO paccuuTarh
MOTEPU B MArHUTOIIPOBO/IE NMPHU YCIOBUHU, YTO OH BBHITIOJIHEH U3 CIUIOLIHOTO OpycKa TOM xke
ctamd. CuuTas, 4YTO BHYTPEHHSII MOBEPXHOCTh KATyIIKM TEPMUUYECKHA H30JIUPOBAHA,
paccunTarh €€ YCTaHOBHUBIIYIOCS TEMIIEpaTypy W BBIOpaTh KiacC M3OJSALMM ISl TTPOBOJA
(tabm. 3). Karymika HaXoOuTCs B CIIOKOMHOM BO3JIyXe€.
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Puc. 1. Dcku3 kaTyniku Ha 3aMKHYTOM MarHUTOIIPOBOJAE

Tabnuma 1

Bap.| I, Al w, |ly,eM | a, ,eM| Doy eM| Doy, em| S, MM~ | Lo, eM| a4, CM
1 11 180 | 11 2,5 4,0 6,5 2,270 17 2,5
2 | 10 120 10 2,0 3,3 4,8 1,767 16 2,0
3 12 |150| 8 3,0 4,7 6,2 1,094 16 1,8
4 4 1180 5 2,5 4,0 5,1 0,442 12 1,6
5 2 |500| 6 1,5 2,6 3,8 0,196 11 1,7
6 6 [100| 3 1,5 2,6 3,6 0,442 8 1,6
7 6 |50 2 1,5 2,6 3,6 0,442 10 1,6
8 2 500 5 1,5 2,6 4,0 0,196 10 1,8
9 4 |250| 4 1,5 2,6 3,6 0,246 9 1,6
10 | 15 |180| 10 3,0 4,7 6,2 1,227 18 1,8
1T | 15 |120| 8 3,0 4,7 6,0 1,227 16 1,7
12 | 7 |180| 6 2,0 3,3 4,3 0,503 12 1,6
13 | 12 |100| 5 1,0 2,0 3,0 0,785 9 1,6
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14 | 18 | 50 4 2,0 3,3 4,8 1,767 10 1,8

15 1 |75 2 1,0 2,0 2,2 0,078 6 1,2

16 | 3 (200 2 1,0 2,0 3,8 0,283 6 2,0

17 | 3 [250| 3 1,5 2,6 472 0,283 8 1,9

18 1 |[100| 2 1,0 2,0 2,4 0,126 6 1,3

19 | 18 | 75 6 2,0 3,3 4.8 1,767 12 1,8

20 | 12 | 50 4 1,0 2,0 3,3 1,539 8 1,8

Tabmuna 2
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Puc. 2. KpuBble HAMarHM4MBaHUsl MAarHUTHBIX MaTepuajoB: 1 — craib
HU3KOYTJIEPOAKCTAsT 3JEKTPOTEXHUUECKAsE MapKh O OTOXOKEHHas; 2 —
Ka4eCTBEHHas KOHCTPYKIMOHHAs Mapku ctaib 10 oroxxéHHas; 3 —
KaueCTBEHHAs] KOHCTPYKIIMOHHAash Mapku ctanb 20 oToxokEHHas; 4 —
CTajb JIUCTOBAsl AJEKTpOTeXHUUYecKass Mapku D41 (HoBoe Ha3BaHUE —
ctanb 1511); 5 — cTanp 27AEKTPOTEXHUUYECKAs] XOJOJHOKATaHas MapKH
0330; 6 — 4YyryH KOBKMH OTOXOKEHHBIM; 7 — YYyryH CEpbId
nerupoBaHHbld Mapku Ne 00 oroxok€HHBIA; 8 — uyryH mapku Ne 00
HEOTOAOKEHHBIN; 9 — BBICOKOHUKEIEBBIN nepMasiion mapku 79HM; 10 —
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HU3KOHMKENEBbIM mnepMmamuion mapku S0H; 11 — HHU3KOHUMKENEBBIN
nepmasuiord Mapku SOHKC; 12 — nepmenatop
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Puc. 3. 3aBUCHMOCTb yZI€TIbHBIX TEIUIOBBIX IOTEPH
OT MAarHUTHOW WHAYKIIUU JIJIsl TOPsTY€KaTaHbIX
TpaHCc(POPMATOPHBIX CTANICH TOIIIHHON
0=0,35 mm (/=50 T')

Tabnuia 3
Kiacc narpesocroiikoctu | TemneparypHblit MapKk# IpOBOJIOB
U30JIALUN WHJIEKC

A 105 [19J1, [19B-1, [I5B-2, [IDM-1, [I9M-2

E 120 [I9BTJI-1, IIOBTJI-2, [I9BTJIK

B 130 [I9TB-1, II9TB-2

F 155 I[19T-155, [I9TB

H 180 [COK, [ICAKT

C 180 u BbIIIE [19T-200

Teopernveckoe onucaHue

Jns  pemeHuss  3ajaud = HEOOXOAMMO  pPACCUMTATh  COCTOSHME  YETHIPEX
sHeprompeoOpasyromux 1emel. Kaxmas xapakTepusyeTcs CBOEH dHEproHecyIei
Marepuen. B kaTylike TedeT TOK 3JIEKTPUYECKUM — HarpeBaeT Meap. B MaruuTonpoBoae —
TOK MarHUTHBI — HarpeBaeT cTadb (MEPEOPUEHTUPYS MarHuTHbIe AOMEHbl). M TOk
anekTpuueckuit (DPyko) — eciM  MarHUTONpPOBOJ M3TOTOBJIEH U3  MPOBOASIIETO
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ANIEKTPUYECKUM TOK Marepuana. YerBepras I1eNb — TEIJIOBas — OT AJIEKTPUYECKOTO
anmnapara B OKpy’Karoliee MpOCTPAHCTBO TE€UET TOK TETJIOBOA.

MeToanuyeckue yKasaHus

Breraucnoure CpCAHIOI0 MIWMHY BHTKAa W OJIHMHY IIPOBOAA 0OMOTKH (‘-II/ICJ'IO BUTKOB
I/IBBGCTHO). CeueHue MMpoBOAa 3aJaHHO, YACIIBHOC COIIPOTUBJICHUC MCIU — CIIPAaBOYHAsA
BCJIIMYMHA. HaﬁﬂHTe AKTHUBHOC COIIPOTHUBJICHUC o0MoTKH. Beruncianre IHOTCPHU B MCIIU.

B paccmarpuBaeMoM cilydyae MarHuTHas LENb HEPA3BETBICHHAS W OJHOPOIHAS.
[Tosromy MJIC u majeHHe MAarHUTHOTO HANpPSIKEHUS HA BCEU JJIMHE MArHUTHOW IENH
MOXHO ypaBHsATh w/l=H . MJIC u cpennsisi JyiIMHHa MarHUTHON CUJIOBOM JIMHUU 3aJIaHbI
YCIIOBUEM WM TE€OMETPHUEH cepAcuHuKa. PaccumTaiiTe HaNps>KEHHOCTh MArHUTHOTO TMOJIS.
Bocnonb3yiiTech KpUBbIMM HaMarHu4uBaHus (puc. 2, KpuBas 4), YTOUHUTE MarHUTHYIO
MHJYKIIMIO B CEpJICYHUKE (TUM CTAJIM MAarHUTOMNPOBOJA 3aJlaH YCJIOBHUEM 3ajauu). 3Has
MarHuTHYIO HWHIYKUHIO, BOCHOJB3YWTECh OSMIHMPUUYECKUM JaHHBIMH OO0 YAEIbHBIX
TEIJIOBBIX MOTEPSX B DJIEKTPOTEXHUUECKUX CTAISIX (puc. 3), BBIUMCIUTE MOTEPU B CTAIU
BBI3BaHHBIC TME€pEMarHWYMBaHueM (TUIOTHOCTh CTadd W KOA(DPUIMEHT 3amoIHCHUS
MarHUTONPOBO/A CTAJIBIO CM. B Ta0I. 2).

Ecnu Ob1 MarHUTOMPOBO OBLT U3TOTOBJIEH U3 MOHOJIMTHOTO Opycka cTajiu (mogo0HbIe
KOHCTPYKIIMH HUKOIJIA HE UCTOJIB3YIOTCS 3a UCKJIIOYEHUEM ''MAarHUTHBIX 3aMKOB'', KOTOpHIE
COCTaBJISAIOT JIMIb COThIE JOJAM O0ObEMa MarHMTOMPOBOAA), TO MO TEPUMETPY CEUCHUS
Opyca mpotekan Onl Tok @Dyko. T.e. mepumerp cepaeyHUKA MOXKHO OBUIO OBl
paccMaTpuBaTh, Kak BTOPUYHYIO OOMOTKY TpaHchopmaropa W3 OJIHOTO BHUTKA, C TOKOM B
k03 dunmeHT Tpanchopmaiu OONBIIMM TOKa MEPBHYHOW OOMOTKH. [IIIOTHOCTH TOKa
@yko HEOHOPOAHA. bimke K LEeHTpy cTepkHs cepaeuHuka npotuBo-I/C Oomblue, 31€Ch
ToK DyKO OTpaHUYMBACTCS M BBITCCHSETCS BO BHEIIHUE CIIOU. B Kakoil cTernmeHu oH Oyaer
BBITECHCH W KakK IOBIUSCT HEOTHOPOAHOCTh CCUCHHs IO MyTH Toka Dyko (CTEpKHH
CEPJICYHUKOB KBaJIpaTHbBIC, @ HE KPYIJIbie) — HeU3BeCTHO. K pacyeTy aeKTpuyecKkux norephb
B CepleyHuKax (¢ mpuemsieMoil morpemHoctbio +/-20 %) mpeasiaraeTcs 3MIUpUYECcKast
dbopmyna JIbicoBa, yunuTHIBaIOIIAsl HTOBEPXHOCTHBIN A (PEKT:

P=0.7-10"*(1o/ )P x(S-f1?),

rae: S — IUIoNaJb OXJIaXKIAroIIeH MOBEPXHOCTH, CMZ; / ¢,=w1 — BTOPHUYHBIA TOK (TOK

dyxko), A; Il — nepumeTp, BHYTpHU KOTOPOro nporekaet Tok Dyko (IauHa cpeaHen JIMHUU
cepaeunuka — I1=17), cMm.

CyTb pacuera TEIJIOBOH LIENH 3aKJII0YeHa B TOM, YTO 3HAsl TEIIOBOM TOK M TEIJIOBOE
COMPOTHUBIICHUE MOXHO BBIYUCIHUTH TEIUIOBOE HAMNpPSIXKEHWE — HUCKOMYIO pPa3HOCTh
TEMIEPaTyp IEKTPUUECKOTO arapara U OKpyKarollenl Cpebl:

®a_®0:®.RT>
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rne: R,.=1/(k,-S) — TemioBoe compoTHUBIIEHHE (TEM MEHbIIE, YeM OoJblIe TUIOMIA/lb

OXJIQKJIAOUIEN TMOBEPXHOCTH DIIEKTPUYECKOrO arlapara, CM2), k., — 0OOOIEHHBIH
K03(PPUITUEHT TEMII000MEHA, YYUTHIBAIOIINKI TEIUIOMPOBOAHOCTh BO3/IyXa, €CTECTBEHHYIO

KOHBEKITMIO U WH(pPaKpaCHOE M3IIyUYEHHE, BT/(CMz'K), O =% P — TennoBOW TOK, paBHBIN
CyMME€ BCEX MOTEPH B JICKTPUUECCKOM arIapare.

Pemenue ciemyeT 3aBepIIMTh TOBTOPHBIM pacdyeToM 3amaud. llenmp — yToyHEeHHE
pesynbrata. I[lpu BbIYMCIEHWM TIOTEpPh B MeOuW HE ObUla yYTeHa 3aBHUCHUMOCTH
COIIPOTUBIIEHUs OT TeMmmeparypel — R=R [1+a(®,—0,)]. Ilocnennss Obuia
Hen3BecTHa. TakuM 0o0pa3oM, PelIMB 3aJady IEPBBIH pa3, MbI MOJYYHIN JIUIIb IEPBOEC
MPUOIMKEHNE K PE3YIIBTATY.

21.09.2013
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