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1 UEJIM U 3AJIAYU TUCLHUILJIMHLL, EE MECTO
B YUEBHOM MPOLIECCE

1.1 Ilens npenogaBaHusi JUCIHUIIMHBI — U3YYUTh YCTPOMCTRBO,
NPUHIUIT JICUCTBUS, OCHOBHBIC XapAaKTEPUCTUKU B CTAaTHUKE W JUHA-
MUKE THUIIOBBIX MAarHUTHBIX 3JIEMEHTOB (TpaHC(POpMATOPOB U JIpocce-
Jiei), SIBJISIOIIUXCSI HEOThEMJIEMOM YaCThIO AJIEKTPOHHBIX YCTPOUCTB.

1.2 3agaum n3ydeHus JUCHUILUIMHBI — HAYYHUTh CTYJCHTOB IPO-
E€KTUPOBATh, PACCUUTHIBATH MapaMETPbl U XapaKTEPUCTUKU TpaHC-
dbopmaTtopoB U Japoccesied (MHIYKTUBHOCTEH) THUIOBBIX KOHCTPYK-
TUBHBIX HCIOJHEHUN — OPOHEBBIX, CTEP)KHEBBIX, TOPOUJAIBHBIX U
YallleyHbIX.

1.3 TlepedyeHb MUCIUILIIMH, HEOOXOAUMBIX CTYJCHTaM JJIsI U3Y-
YEHUsI JAUCHUUIUIMHBI «MarduTHbIe AJIEMEHThl AJIEKTPOHHBIX YCT-
POMCTB»: TEOPETUUECKHUE OCHOBBI AIeKTpoTeXHUKHU (TOI) no pazneny
HEJIMHENHBIE 1IeMM ¢ (eppoMarHeTuKaMy; MaTeMaTHKa IO pasjiesam:
JUHEeWHas areOpa, anmnpoKCUMalvs HETMHEWHbBIX (PYHKIM; (U3KKa 10
pazzienny JIEKTPUUYECKHE LIEeMH ¢ (PepPOMArHUTHBIMU YCTPOMCTBAMHU.

2 COAEP KAHME JUCHUIIJINHBI

2.1 HaumeHoBaHME TeM JEKIMOHHBIX 3aHATHH, UX
coaepxaHue, 00beM B yacax (28 yacon)

2.1.1 OcHOBHBIE PHAEKTPOTEXHUYECKHUE 3AKOHBI JJIsI MATHUTHBIX
snemMeHToB (MD): 3eKTpOMarHUTHOM MHAYKIMH, IMOJHOTO TOKA, Ha-
MarHU4YMBaHUs, 3JIEKTpOMarHerusMa. JIMHaMHuecKre MpoLecChl Ie-
peMaranuuBaHua. OTIMYUTENbHBIE OCOOCHHOCTHU MDD 3JIEKTPOHHBIX
YCTPOMCTB, UTO O HHUX JOJKEH 3HATh MHXKEHEp CO Cheluaiu3aiuei
«IIEKTPOHUKA U MUKPOIICKTPOHUKA» (4 yaca).

2.1.2 TunoBble KOHCTpYKUMU M3 (OpOHEBbIE, CTEP>KHEBBIE, TO-
pouJIaibHbIE, YAIIEUHbIE), UX CPABHUTENbHAS OlLICHKA (4 yaca).

2.1.3 TI'eomerpuueckue napamerpbsl MO, UX BIUSHHE HA ONTH-
MaJbHOE IPOCKTUPOBAHUE (PEPPOMATHUTHBIX YCTPOUCTB (4 yaca).



2.1.4 ®usnyeckue BenuuuHbl M3, uX pacder: rabapuTHasi MOIII-
HOCTb, IOTEPU MOIIHOCTH, INIOTHOCTh TOKAa OOMOTOK, MHAYKIMS Mar-
HUTONPOBOJIA, UHAYKTUBHOCTH U JIp. (4 yaca).

2.1.5 Knaccudukanuss MO 110 BeIIOJIHSAEMbIM (QYHKIUSIM (JpOcC-
CEJIM DJIEKTPOMATrHUTHBIE, IPOCCENHN HACBIIIEHUSI, MATHUTHBIE YCUIIU-
TEIW, YMHOXKHUTEIIU U JIEIUTEIN 4acTOThl, TpaHcpopmatopsl). [IpuH-
UITAAIBHBIE CXEMbl, MPUHIUII PabOThl, CXEMbl 3aMELICHUSI, OCHOB-
HbIE XapaKTEPUCTUKHU B CTATUKE U JUHAMUKE (6 4acoB).

2.1.6 nxeHepHbIE pacyeThl MArHUTHBIX JIEMEHTOB Ha MpHUME-
pax s TpaHchopMaToOpoB U Jipoccenieid (6 yacoB).

2.2 [IpakTH4ecKkue U CEMUHAPCKUE 3aHATHS, UX COJIePIKa-
HHUe U 00beM B yacax (18 uacos)

2.2.1 3HaKOMCTBO C Pa3sHOBHUIHOCTSIMH KOHCTPYKTHBHBIX HC-
nonHenni MO. N3MepeHne ux mapameTrpoB C BBIABIECHHUEM IO CIIpa-
BOYHOW JIUTEpaType HEIOCTAIONIMX JIaHHBIX. Bblgaua MHAMBUIYab-
HBIX 3aJIaHUM Ha ToM — 4 4Jaca.

2.2.2 Pacuer nokazarenerd M3 1o 3aJlaHHBIM IapamMeTpaMm Mar-
HUTOIIPOBO/JIA U KaTylIeK (KOHTpoJbHas paboTa) — 2 yaca.

2.2.3 Pacyer 3MEeKTpUYECKUX BEIMYUH TpaHcpopmartopa (KOH-
TpoJibHas pabota) — 2 yaca.

2.2.4 UccnenoBaHue mapamMeTpoB M XapaKTEPUCTUK OJHO(A3HO-
ro Tpancopmaropa Ha J1ad0paTopHOM cTeHe — 4 yaca.

2.2.5 VH)eHEepHBIN pacyeT MmapaMeTpoB M IJIEKTPOMATHUTHBIX
nokasateneil ogHodazHoro TpaHchopmaTopa, ONTUMAIBLHOIO JJIs 3a-
JAHHOTO TeX. 3aJlaHus (3aluTa JOMAIIHUX 3aJaHnil) — 4 Jaca.

2.2.6 KonTposibHasg IpOBEpKa MNOJYYEHHBIX 3HaHUM 1o MO
AIIEKTPOHHBIX YCTPOUCTB (C ucnonb3oBanueM I9BM) — 2 yaca.

2.3 CamocrosTesbHas padora (54 4yacos)

Kon-Bo
Ne HaumenoBanue paboThl dopma KOHTPOJIA
4acoB
1 Pacyer uHIMBUAYyaIbHBIX 3aJTaHUI 26 3ammTa oTyera

¢ oopMIICHHEM OTYETA

2 IToBTOpPUTH pa3aesnbl AUCHUIUIMHBL 4 Ornpoc ¢ OLIeHKOHM Ha




Ne HaumenoBanue paboThl Kos-50 dopMa KOHTPOJIsS
4acoB
«IIpeobpazoBarenbHast TEXHUKA: MPAKTUYECKUX 3aAHATHUSIX
TpaHc(opMaToOphl B KITFOUEBBIX
CXeMax, ynpaBJsieMble MArHUTHBIE
KJIFOUH
3 [ToaroToBKa K KOHTPOJIBHBIM pado- 2 Brinosinenue Kon-
Tam TPOJILHOW PabOThI
4 N3yuenue conepkanust yaeOHOTO 16 [Tonyuenue pedTUHTO-
nmoco6usi, paboTa ¢ IOMOJTHUTEb- BOro 0asia 3a OTBETHI
HOW JINTEPATYpPOH Ha KOHTPOJIBHBIE BO-
MIPOCHI
4 TpeHUPOBOYHBI KOHTPOJIb CBOUX 6 [TomyyeHnue perTUHrO-
3HaHul Ha OBM BOro 0ajia 3a OTBETHI
Ha KOHTPOJIBHBIE BO-
TIPOCHI
Bcero yacoB camocTosiTennbHON paboThI
M0 TUCUUIUINHE: 54

JIOB U ompejiensieTcs mo tadmute 1.

2.4 Meroauka (popMHUPOBAHUS TEKYIEro peiiTHHIA

MaxkcumanbHbIM PEUTUHT MO JUCIUIUIMHE cocTaBiisier 120 6an-

Tabmuia 1 — Pacnpenenenre MakCUMaIbHOTO PEUTHHTA TI0 dJIEMEHTaM

KOHTPOJIS
Ne Bunael koHTpOISIS Makcum.
n/m Oam.
1 Brinonnenue nanusuayansaoro 3aganus No 1 (1M31) 45
2 Brinonnenue naausuayansHoro 3aganus No 2 (1132) 20
3 | KontposbHas pabora Ne 1 20
4 | KonrposbHas pabora Ne 2 10
5 | JJaGopatopHas pabota 15
Bcero: 110
VYayumenue perituara — 10 6aios.
Hroro: 120 Oan-

JIOB




Jl1s mostydeHust 3a4eTa no gucuuiuimae MO DY (sk3ameHa Her)
HY>XHO ntoryuuthb 110 - 0,75 [/ 82 Oanna, He MeHbIIIE.

3 YYEBHO-METOJIUYECKHUE MATEPHUAJIBI
MO JUCLMILJIMHE

3.1 OcHoBHas JUTEpPaTYypa

3.1.1 Ob6pycuuk B.I1. MaruutHble 3J€MEHThI 3JIEKTPOHHBIX YCT-
poiicTB: YuebHoe meroaudeckoe nocooue. — Tomck: TMIIO, 2006.
— 154 c.

3.2 JlonoJiIHUTEIbHAA JIUTEPATypa

3.2.1 banean P.X., O0pycnuk B.I1. OnTumanbsHOe MPOEKTUPO-
BAaHHUE CUJIOBBIX BBICOKOYACTOTHBIX ()EPPOMATHUTHBIX YCTPOMCTB. —
Tomck: M3n-Bo Tomckuit ['ocynuBepcutet. 1987. — 168 c.

3.2.2 I'opckuii A.H. u gp. Pacuer 3nekTpOMarHuTHBIX 3JIEMEH-
TOB HMCTOYHHMKOB BTOPUYHOrO »3JeKTponurtanus. — M.: Paguo u
CBsI3b, 1988. — 178 c.

3.2.3 Munos3opoB B.I1. DnekTtpoMarHuTHBIE YyCTPOMCTBA aBTO-
Matuku. — M.: Beicmras mkoia. — 408 c.

3.2.4 Muxannoa M.M., ®ununnos B.B., Mycnakos B.I1. Mar-
HUTOMSITKUE (PEppUTHI I PaguodJIeKTpOHHOU ammapatypsl: Cripa-
BOUYHHUK. — M.: Panguo n cBs3b. — 198 c.

3.2.5 HaiiBenbT I'.C. MICTOYHUKHN 3IEKTPONUTAHUS PaTAOIIICK-
TpOHHOM anmaparypel: CnpaBoyHuk. — M.: Pagno u cBs3p, 1985, —
575 c.

3.2.6 CunopoB N.H. u ap. ManorabaputHsie TpanchopmMaTopbl
u apoccenu: CripaBounuk. — M.: Pagno u cBsa3p, 1985. — 416 c.

3.2.7 CunopoB WU.H. u ap. ManorabapuTHble MarHUTOMPOBOIbI
u cepaeunnkn: CnopaBouynuk. — M.: Paguo u cBsi3p, 1985. — 416 c.



2 OB bEMbI BbIMOJIHEHUA MPAKTUYECKUX 3AHATUIA
N CAMOCTOATENIbHOU PABEOTbI CTYAEHTOB

CornacHo pabouel mporpaMme ydyeOHOro TlaHa JUCITUILIMHE
M3 DY orBoauTCS HA ayAUTOPHBIE 3AHATHSL:

JIEKIIUM — 28 akaj. 4Jac.;

MpaKTUYECKUE 3aHATUs — 18 akan. Jac.;

caMocCTosTeNIbHasE padboTta (qoma, B OMOIMOTEKE, BHIUYUCIUTEb-
HBIX KJlaccax u ap.) — 54 4ac.

Ha mpakTHyecKux 3aHATUAX IPEAYyCMATPUBACTCS

1. O3HakoMIJIEHUE CTYJIEHTOB ¢ paboyeil yueOHON MpOrpaMMoi,
PEUTHHIOM JHUCIUILIMHBI, TIOJIYICHUE COJICPKAHUM WHIUBUTYTbHBIX
saganuit (U31, 132) — 2 akan. yaca.

2. Hanucanue aByx xoHTposibHbIX pador (KP1, KP2) — 2.2 =
= 4 akan. yaca. BeinogHenue jgabopatopHoit padoThl «lccienoBanue
2-X 00MOTOYHOTO OJiHO(a3HOTO TpaHchopMaTopa» — 4 akaj. yaca.

3. Koncynpramuu 1o BBIMOJHEHUIO WHIWBUAYAJIbHBIX 3aIaHUH,
UX 3al11Ta, IOJTYyYEHUE 3aUueTa — § aKaj. yaca.

Bcero — 18 akan. yacos.

CamocTosiTesibHAsI padoOTa CTYICHTOB MIPEyCMAaTPUBAET:

1. Beinonnenue uaauBuayanbHoro 3aganus Ne 1 (MU31) — on-
TUMaJIbHOE TTPOEKTUPOBAHKUE OJIHO(PA3HOTO ABYXOOMOTOYHOI'O TPAHC-
dbopmartopa 1o BapuaHTy Tex3ajaHus — 18 dacos.

2. BemmonHenue uHauBuayanbHoro 3aaanus Ne 2 (M32) — on-
pelielieHe MHIYKTUBHOCTH JPOCCENs MPHU MapaMeTpax MarHUTOIpO-
BoAa U 0OMOTOK M3, mony4yeHubix B U131 — 8 vacos.

3. IloBTopeHue (BCIIOMUHAHUE) 3aKOHOB 3JEKTPOMArHUTHOM
uHayKuu u3 kypca TOD — 4 yaca.

4. N3yuenue coaepkaHus ydyeOHoro mocodust mo MO DY —
12 gacos.
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5. PaboTta ¢ JOMOJHUTENBLHOM JIUTEPATYpOW I JAUCIUILIUHBI
M3 BY — 4 yaca.

6. IToAroToBKa K BBITIOJHEHUIO HA AYJUTOPHBIX 3aHATHUSIX KOH-
TposbHbIX padot (KP1, Kp2) — 2 yaca.

7. IloaroroBka K OTBETaM Ha BOHIPOCHI IIPU 3AIIUTE UHIAUBUIY-
aJbHBIX 3aJIaHUM M Ha 3a4eTe (IK3amMeHe) — 6 4acos.

Bcero — 54 yaca.

4 MHONBUAYAJIbHOE 3AO0AHUE Ne 1 (U31)
4.1 CopepxxaHue U31 n kak oHo chopmupyeTtca

3aganue cryaeHtam st M31 Beimaercs ¢ moamudpoM, coaep-
xamum S coctapisttomux, Hanpumep — CAE18KI', uro o3nayvaer:

C — KOHCTpYyKIIUA UCNIOJHEHUSI MO, cTep:KHeBas;

A — martepuas 0OMOTOK, AJTFOMUHMM;

E — oxnaxaenue, eCTECTBEHHOE;

18 — nudpa mmdpa ykazpiBaeT HOMEp BapuaHTa UCXOJHBIX JIaH-
HBIX JIJIS1 pacyeToB U3 Tad. 1.

B nienom, 0ykBamu B mudpe 0003Ha4ar0TC:

b, C, T, U — koHCTpyKUMM MarHutonpoBona: Oponesas (b),
crepxkueBas (C), TopounanbHas (T), vameunas (Y);

M, A — Mellb ¥ aTIOMUHUN 1J1s1 TPOBOJHUKOB OOMOTOK;

E, II — Bun oxnaxnaenuss M3J: ecrectBenHoe (E), npunyauTesnn-
Hoe (I1).

[TapameTpsl reomeTpunt M3 171 yCIOBUHA ONTUMAIBHOTO MPOEK-
TUPOBAHUSA MO BUY TEXHUKO-3KOHOMUYECKOTO MOKA3aTEeIs:

MB — mMuHUMYyM Beca;

MO — MuHUMYM 00bEMA;

MC — MHUHUMYM CTOMMOCTH;

KI' — kommpomMuccHas reoMeTpusi.

JlaHHBIC U151 MTApaMETPOB ONTUMAJIBHON T€OMETPUY MPUBEICHBI B
ta0i. 11.7, a, O, B, T.

Bce HeoOxoauMble UCXOHBIC JTaHHBIE JuIs pacueToB B 31 cTy-
JIEHT BBIOMpAET CaMOCTOSITEILHO, MOJIb3YsCh TabOhuiiamu Ilpunoxe-
HUA K yueOHOMy nocobuto (cm. tadi. I1.1+11.16). MoxHO Takxke uc-
1moab30Bath Ta0i. 3 miga KP1.
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[Ipu 3TOM cienyeT yUuThIBaTh CIEAYIOLIEE:

— IIPY €CTECTBEHHOM OXJIAXKJICHUM KaTylmku MO Bceraa BbINOJ-
HSIOTCS C MOJHBIM 3arojHeHueM okHa wmarautonposoja (I13) wu
CpeHepacueTHOE 3HaueHue Kod(duilmeHTa Teruionepeaayu G MpHU-
HUMaeTcs paBHbIM 10 BT/ M2-Fpa)1.;

— Ui MPUHYJUTEJIbHOI0 BO3AYIIHOTO OXJAXKACHUA KATYIIKA
M3 koHcTpykiui b u C BBINONHSAIOTCA C HEMOJHBIM 3alI0JIHEHUEM
(H3) oxHa (Hy>XKHbI KaHAJIbl OXJIAKJICHUS), BEIUYUHY G MPUHUMAIOT
paBHoii 30 Bt/ M*Tpan.;

— €CJIM HE 3aJlaHa TeMIlepaTypa MeperpeBa 3JIEeMEHTOB TpaHCPop-
MaTopa HaJl OKpykaroieu cpenoit, To oepercs t =50 °C;

— PUCYHKHM KOHCTPYKUHM TpaHc(opMaTopa BBINOJIHATH C 0003HA-
YeHUsMU Ha puc. 1.1 ¢ 00s13aTeJIbHBIM 00ECTICYEHUEM COOTHOIIICHUHN
JIMHEWHBIX pa3MepoB x =c/a, y=b/a, z=h/a.

Mudper ans U31 BeigatoTcs mpenojaBaTesieM, BEAyIIUM IIpak-
TUYECKHE 3aHITHUA.

4.2 BapvaHTbl HOMUHaNbHbIX AAHHbIX

Tabnuna 14.1 — BapuaHTbl HOMUHAIBHBIX JaHHBIX J1st 31

No U, 1, /i No U, 1, fi
Bap-Ta B A Kl'1g Bap-Ta B A Kl'1g
1 6 100 0,05 11 6 50 0,05
2 12 100 0,4 12 12 80 0.4
3 24 50 1 13 24 25 1
4 36 50 2 14 36 25 2
5 48 20 2,5 15 48 15 2,5
6 100 21 5 16 100 15 5
7 400 5 10 17 120 10 10
8 12 50 15 18 400 4 15
9 24 50 20 19 500 2,5 20
10 36 15 25 20 800 1,5 25

s Beex BapuanToB: U, =220 B, 1=0,95, cosp=0,95.
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4.3 NMpumep TexsagaHusa Ha U31 npn wmdpe CAE18KI

Paccuutarh 1ByXOOMOTOUHBIN . .-, . £ 0005 L L. Tpanchopma-
Top ¢ . HHOMUHUESHIMY = = oOMoTKamu Ha . 11-00pastoM, | war-
HUTOIIPOBO/IE, PAOOTAIOIMIMN B YCIOBUAX . . ECMMECMEEHHOCO BO3-

AYIIHOTO OXJaXaeHus. TpaHcpopMaTtop JOJKEH YAOBIETBOPATH
Kpumepuio KOMRPOMUCCHBIX YOe1bHO-IKOHOMUYECKUX NOKa3zame-
Jlell ¢ rmapamMerpaMu reoMeTpuu B Ta0J. 1.7 mpu HOMUHAJIBHBIX JaH-
HbIX BapuaHTa 18 Tadin. 1:

nepBU4HOE Hanpspkenue U, B ... ... . ... 220
BTOpUYHOE Hanpsbkenue U,, B ........ ... ... 400
BTOPUYHBIA TOK [, A ..................... 4
4acToTa ceTy nuTanus f, k[ .............. . 15

KOA(PUITMEHTHl MOIIHOCTH COS( W TOJIE3HOTO JICUCTBUS
N OKHBI OBITH HE MeHee 0,95.

Pacuumameo:

1. 'abapuTHYIO MOIIIHOCTb.

2. Pabouyro UHAYKIIHIO.

3. CedyeHre MarHuTONPOBO/IA.

4. IINIIOTHOCTH TOKA OOMOTOK.

5. JIunelinble pa3Mepbl MATHUTOIIPOBOIA.

6. Unciio BUTKOB OOMOTOK.

7. CeueHue MpOBOJHUKOB OOMOTOK.

8. KoHCcTpykTHBHBIE MapaMeTpbl KAaTyIIKA — C PacKJIaJAKOU
MPOBOJHUKOB OOMOTOK B OKHE MarHUTOMPOBO/IA.

9. IlapameTpbl CXeMbI 3aMEILICHUS :

— aKTUBHBIE COIIPOTUBIEHUA R, R,;

' .
— PEaKTUBHBIE CONPOTUBICHUA X g1, X5y, X

— COIIPOTUBJICHUSA KOHTYpa HaMarHu4eBanus X, R, .

10. Texunueckue nmokazarenu (mo pazaeny 11.7).
4.4 Pentuur N31

1. Be1O0Op MCXOAHBIX IAaHHBIX ¢ TaOuamMu — 4 0.
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. Pucynok B Macmrabe — 2 0.
. 'abaputHas MOIIHOCTh U UHAYKIIUS — 3 O.
. Ceuenue MarauTonpoBoja — 2 0.
. IIimotHOCTEL TOKA — 2 0.
. JIunelinble pa3Mepsl ¢ OKpyrieHueMm — 2 0.
. Hucio ButkoB — 1 0.
. CedyeHust MpOBOAHUKOB, UX BBIOOD
U packiajka B okHe — 10 0.
9. BecoBnle noka3arenu — 1 0.
10. Pacuetr TexHMYeCcKUX mmoKa3zareiae — 4 0.
11. Opopmienue 3anucku — 4 0.
12. 3ammra — 10 0.
Bcero: 45 6amios.

0O L B~ WD

IIpumeuyanmne: OYCHb aKKYpATHO HY>KHO OTHECTUCh K pacueraM
WHJYKIIUY, TIJIOTHOCTH TOKAa W CEUYEHUs MarHuTorpoBoja. OmulOku
31ECh MPUBEAYT K HEMPABWIbLHBIM pE3yJibTaTaM JJIsl IPYTUX MOKa3a-
TEJIEH.

4.5 TpeboBaHMA K 0ohOpPMIIEeHNIO OTYeTa

OdopMisTe pe3ysbTaThl BHIIIOJIHEHUS WHIWBUAYaJbHBIX 3a/a-
HUM KenarenbHO Ha Oymare gopmara A4 (210297 mm), MOKHO Ha
TETpaAHBIX JUcCTax. M30KeHue TeKCTa — PYKOIMUCHOE WIIM Ieyat-
HOoe. OCHOBHbIE TpPEOOBaHMS: AKKypaTHOCTb, HyMEpalus CTpaHMII,
pUCYHKOB, Ta0auu u (opmyi. PUCYHKH HYKHO BBINOJHUTH B Mac-
mTadax, YYUTHIBAIOIIUX MPONOPUUU (COOTHOILIEHHE Pa3MEpOB) pac-
CUUTBIBAEMbIX KOHCTpYKIUM. [locne ¢opmynbl B 0o0mieM BHjEe OHA
JOJIKHA OBIThH 3amnucaHa C uudpamu napaMeTpoB
(S, =a-b=20x40=800 mm*). Henmb3a nucath GopMyity u cpasy oT-
BET, UHAY€ TPYJHO MPOBEPUTH MPABUIBLHOCTH MOJICTAHOBKH 3HAYECHUM
napaMeTpoB, B TOM YHUCIIE — UX Pa3MEepHOCTb. O0s3aTEIbHO HYXKHO
YKa3bIBaTh PA3ZMEPHOCHIU PACCUMTAHHBIX BEJIMYMH. BbINOIHSAEMbIE
JEHCTBUS TOJKHBI KPATKO MOSICHATHCS, B TOM YUCJIE — CChUIKAMU Ha
JUTEPaATypy, M 3aKAHYMBATHCS AHAJIMU30M IMOJIYYEHHOIO0 KOHEYHOTO
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pe3ynbTaTa. B KOHIE oTueTra JOJKEH OBbITh NMPUBENIECH CIHMCOK HC-
[I0JIb30BAHHOU JINTEPATYPHI.

Dopma 00103cKU omuema

ToMcKHH rocyiapcTBeHHbIN YHUBEPCUTET CUCTEM
ynpasJjeHus U paauodjeKTpoHuku (TYCYP)

Kadeapa npombimieHHou 3j1ekTpoHuku (IpJ)

UuanBngyanbHoe 3agaHue Ne 1
no gncuunnmHe «MarHuTHble 3NemMeHTbI
3NEeKTPOHHbIX YCTPOMUCTB»

npp YAEIMB
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BBIITOJIHNJI

cryzent rpymnsl 364-5
Yatypos A.N.

« 2 » Hosabpa 2006

(ITonmuck cTyneHTa)

4.6 NMpumep BbinonHeHna U31 ¢ wmcgppom CME12KTI

PaccuntaTth 1ByXOOMOTOUHBIA TpaHchopmaTop ¢ MeaHbIMU (M)
obmoTkamu Ha ctepHeBoM (C) MarHuToNnpoBojie, paboTarOLINN B yC-
noBuu ecrectBeHHOro (E) BozaymHoro oxnaxaenus. TpanchopmaTtop
JOJIKEH YJIOBJIETBOPATh KPUTEPUIO KOMIIPOMMCCHBIX  YAEJIBHO-
skoHoMuueckux nokaszareneit (KI') mpu HOMUHAIBHBIX TaHHBIX:

[IepBuunoe Hanpsixenue U = 220 B;

Bropuunoe nanpsikenue U, = 12 B;

BropuuHsbIil TOK I, =80 A;

Yacrora cetu nmUuTaHUA f1 =400 I'm.

KoapduimeHTsl MOIITHOCTH COSP U MOJIE3HOTO JICUCTBUS 1) — HE
MmeHee 0,95.

Paccunrarh:

1. 'abapuTHYIO MOLIHOCTb.

2. Pabouyro UHAYKIIHIO.

3. CedeHHnst MArHUTOIIPOBOAA.

4. IInOoTHOCTH TOKa OOMOTOK.

5. JIunelinble pa3Mepbl MATHUTONIPOBOIA.

6. Uuciao BUTKOB OOMOTOK.

7. CeueHue MpOBOJHUKOB OOMOTOK.
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8. KoHCTpyKTUBHBIE MapaMeTpPbl KATYIIKH.

9. IlapaMeTpbl CXEMBI 3aMEILICHUS.

— AKTUBHBIE CONIPOTUBIICHUS R U Ry;

— PEAaKTUBHBIE CONPOTUBIEHUA X1, X )s2> X

— CONPOTHBIIEHUS KOHTYypa HaMarHU4YuBaHus X, R,.

10. TexHnueckue MoKa3aTelu.

11. Cnenath packyiaiKy IpoOBOJHUKOB OOMOTOK B KaTYIIIKE.

Pemenue.

EcTecTBeHHOE OXJIaXKEHUE BO3AYXOM pa3pellaeT MPUHSITh s
pacueToB 3HaueHHE K0d(pdHIUEHTa TemooTnaun 6 = 10 Br/m*Tpag.
TemnepaTypa mneperpeBa 3JEMEHTOB TpaHchopmaTopa Hala OKpY-
Kalolle cpelor He 3aJjaHa, TOATOMY IPUHUMAETCA CPEIHEPACUETHOE
T =50 °C u oO01as TeMreparypa HarpeBa

t=t+1t=20+50="70 °C.

HuskoBonbTHOCTE 00MOTOK (10 1kB) 1 HEeBbIcOKas Temiepary-
pa ux Harpesa (;10 105 °C) no3BoisieT UCnob30BaTh NPOCThIE 0OMO-
TOYHBIE TTPOBOJIA C M3OJSALMEN Kiacca A U IPUMEHATH JJIs1 MEXKCIIOM-
HOM M MEXOOMOTOYHON H3OJISIIIMUA HEJAOPOTYIH0 KOHJICHCATOPHYIO WJIU
Ka0enbHyt0 OyMary ¢ nmponutkod. Okujarorcs OosbllIde ceueHus: 00-
MOTOK. Hampumep, npu cpeaHepacyuTaHHOM IUIOTHOCTA TOKA | =
2,5 A/MM® TIOITydaeTcs:

S,o=1In/j = 80/2,5 =32 MMm%;
S = UxS,/Up = 12:32/220 = 1,745 mm”.

Hawubosnbiee ceyeHre NpoBOJHUKOB OOMOTOK JOIMYCKAETCsA HE
Oonee

S, = 14/f, = 14/0,4 = 35 mm”.

IIpu 3amannoi vactore f; = 400 ' maTepranom IJisi MarHUTO-
IpOBOJa 11€JIECOO0Pa3HO BBHIOPATh HETEKCTYPOBAHHYIO SJICKTPOTEX-
HUYECKYIO CTajlb U3 JINCTOB ropsiueil nmpokatku mapku 3414(244) c
TOMIIMHOM JIUCTOB 0,2 MM.

ITons3ysice manubiMu Tabmui I11-117, BeiOupaem s pacuéra
TpaHc(opMaropa napamMeTpbl Marepualia MarHUTONPOBOJIA, MEIHBIX
OOMOTOK U MOKa3aTelld T€OMETPUM [JIi MUHUMAJIbHOH CTOMMOCTH.
BriOpaHHbIe TapaMeTphl 3anucanbl B Tabaunax 1, 2, 3.
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Ta6J11/1ua 1 — mapaMCTpbl MaTCpHajla MAarHUTOIIPOBOJA

IMapa- | A, | Kse g Peo Ky fio | Bo | fi Y Yi | Bs | Ma
MeTp
MM — | r/eM® | Br/kr | — kKlm | Tn | kI'm | — — | Tn | T'u/m
Mapka
3414344 10,2 | 0,85 | 7,65 |0,8 1,5 {04 |05 |04 |1,7 |1,8|1,6 0,510°
)
Tabmuma 2 — INapamerpsl MmaTepuana 0OMOTOK
Mate- | ®opwma ce- Kaace Bun Ko Ex P L °
puan YEHUS M30ILT- |- QXK — r/eM® | Ommm®/ M| °C | Br/™M*rpan
197051 IEHUSA
Menb Kpyrasrit A ectect- | 0,35 8,8 0,021 50 10
[Ipsmo- BEHHOE
YrOJIbHBIN 0,45
Tabnuua 3 — T'eomerpuueckue mapameTpbl sl  KOMIIPOMHCCHO YAEJIbHO-
SKOHOMMYECKMX MOKa3aTese
3a-
Hcmon | mon-
HEeHue | He- X y z K N, N, B b /. I
HHE
OKHa
CTEpXK- | TOJI- 1.4 2 2,8 2 4,3 4,8 1,3 2,5 8,1 5.5
HEBOM | HOE

Pacuer 2JIEKTPOMAarHUTHBIX IOKAa3aTe/1el

1. 'abapuTHasi MOIIHOCTH:

P1:

12-80

(cosp-m)

2. PaGoyasi uHAYKIUS:

Bp :lg/(Mb .NC)7 .MJ. ‘N, -K_ .Mz /(]312 'f1*7'y_2).

0,95-0,95

= 1064 BA.

Omnpenenum: My, M;, M,
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31ech B3ATO Vv = |, CpeAHEPACUETHOE; g, = 7,65-10° xr/nm,

T-0-b v 50-10-2.5 1
M; = ' - 8 '
p. K, v+l 21.107%.0,35 1+1
I'IC Kok = Kk,

=8,5-10"° A%/,

Mp :4.Kd).n0.K0K.K3c.BO.fi0:
=4-1,11-0,5-0,85-0,35-0,5-400=1,32-10> B/m*;

M, = T-06-b v
Peo " Ky " 8¢ "Kse v+l
50-10-2,5 1

=8-107% m.

T 0.8-1,5-7.65-10°-0,85 1+1

31ech, 11 CUHYCOMIANBHOIO HanpshKkeHus Ky = 1,11 u Benmnun-
Ha 1y a7 Tpancpopmaropa passa 0,5.
OmnpenensemM pabodyro nHAyKIMIO B, TpancpopmaTopa npu BbI-
fi 0,4 1

YHCJICHHBIX 3HAYCHUAX My, Mj, M, i fio = ——=

fio 0,4

Bp :1\2/(Mb -NC)7 -M]. ‘N, K, -M; /(P12 .fl*7-v—2)
MOJTy4YaeM,
B —B .12 (8-102.4,3)7-8,5-10"° . 4,8-2-(1,32-10%)?
p 20" 10642 .1717-2

= BO '5,8 TH.

Homy4aem: B, =0,5-5,8=2,9 Tu > (B, =1,6Tn).

Taxk kxak pacueTrHOe 3HaY€HUE B, MPEBLIIIAET BEIMYUHY HACHI-
menus peppomarepuaina By, To IpUHUMaeEM 410 B, = B,

3. CeyeHre MAarHUTONPOBOAA:
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P4
S. =7 41 2>
(M, B i)' (K, -M ;- N,)
4
S =7 . 1364 ——— =1,63-10"M" =16,3 cm”.
(1,32-10%-3,2-1)*-(2-8,5-10'" - 4,8)

4. YcpeaHéHHas MJIOTHOCTHL 00OMOTOK:

: N 10 4,8
= M. —* = [8,5-10". =
/ \/ 7K, -8 \/ 2-(1,63-107)%°

C

=2,25-10° A/m* =2,25 A/mm>.

5. JIunenHbIe pacyéTel MATHUTOIIPOBOA:
a :\/& :\/162’3 =2,85cm =28 MMm.

c=a-x=28,5-1,4 =40 mm,
b=a-y=285-2~58 mm.
h=a-z=28,5-2,8=80 mMm.
DCKH3 PacCUUTHIBAEMOTr0 CTEPKHEBOrO TpaHc(opmaropa ¢ 1moi-

HbIM  3aroJI- HEHUEM OKHa IT0Ka3aH
Lc
Ha pUCYHKE —~ 1.
. / \ . h
[
N
" (7] C a
Lx
‘\( | N ™\
- ~
i &
| b
S J
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Puc. 1 — Dcku3 paccuuthiBaeMoro Tpancopmaropa

6. Uncj10 BUTKOB 00MOTOK:
ITepBuuHOiA:
_ U,
4qu -1 -Bp S, K,
B 220
4-1,11-0,4-10°-1,6-1,63-107-0,85

W

~ 264 BUTKOB.

BropuuHoii:
: 12-1
W2=U2—1’05-W1= ’05-264z16 BUTKOB.
U, 220
B oxgHoM kaTyuike:
264
W, = A = 264 =132 BUTKOB;
n, 2
1
W,.= W = 16 = 8 BUTKOB,
n

IJi€ 1, — YUCJIO KaTyIlIeK B TpaHchopmaTope.

7. CeyeHnsi NPOBOAHUKOB 00MOTOK:

ITepBuuHOi:
S, = hy #1064 =2,1 MM,
j U;-j 220-2,3
BropuuHoii:
I
S , =2 _80 33,33 Mm”.

Jj 2,3
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S,y =35MM°> S, 1S,

Pemeno motate BTOpuuHyr0o 0OOMOTKY HPOBOJIOM HPSIMOYTOJIb-
HOTO ceueHus (IIUHKA) C IMMUPEHHOU a,, = 2,44 MM U BBICOTOM b, =
= 14,5 u tommuuon m3oisinuu A, = 0,5 mm (tadauna I1.13) . Ilep-
BUYHYI0 OOMOTKY HYXHO MOTaTh OJIHUM IPOBOJHUKOM C CEUCHUEM
S, = =206 MM’ u auaMeTpoM c uzojsanuend d;, = 1,73 MM
CTaHJapPTHBIM ITpoBoAoM Mapku [I1DB-2 (tabnuua I1.14) .

8. KOHCTpYKTHBHBIEC TapaMeTPbl KATYIIKH:
BricoTa 1151 0IHOTO €JI0S BATKOB OOMOTKH B KAaTYIIKE:

h.,=(h,=h-n)-2A_,
rae A, — TOJIIeHa KapkKaca KaTylIK{; JUIs HanpsbkeHus 1o 1kB
A, =2wmMM, n, = h/h = 1 151 TOTHOrO 3amOJHEHUs, 1j — OTHOCH-

TCJIbHAA BCIIMYMHA, ITIOKA3bIBAIOIIAAd BO CKOJIBKO Pa3 BbICOTA KATYIIKH

MEHBIIIE BHICOTHI OKHA.
h.,=80-1-2-2=76 Mm
Yuci10 BUTKOB B CJIOE:

W _an ) KyK W _ hCJl ) KyK
el — d 2 a2 b
lu 2u
rie Ky — KO3GQUIHMEHT yKIaaKW, yYUTHIBAIOLINK HEIIOTHOCTD

[IPUJIETAHUS BUTKOB;
d,, — AvaMeTp IPOBOJAA C U30OJALMEN TepBUYHON W 0OMOTKHU.

d,, =1,73 MM (BBIOpaHO B ITyHKTE7)

[ITupuHa muHKY W11 W) ¢ U30JISIUUEN.
a,, =a,, +2-A,=2,44+2-0,5=3,44 mm.

BricoTa mmmnaku s W, ¢ U30Js1uei:
b,,=b,+2-A, =14,5+2-0,5=15,5 mm;
Ky = 0,85, Tak kak d;,>1mMm (tabmvua 11,4).

76-0,85

= ~ 38 BUTKOB.
1,73
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76-0,85
;) = ————— ~ 5 BUTKOB
15.5
Yuciio cioes:
i
ey = >
VVCJli
132
n,, =——~=~4 cuos.
38
8
n,,=—~2 CIosl.
5

TonmmHa KaTyuKu:

Cr1 = dnul "Nen + AMO + ACJZ ) (nCle - 1)’
Coo =Qpyp " Neyp + AMO + ACJZ ) (nCJZZ - 1)’
rae A, — TOJEeHa MEKCIONHON U30s1uu, B cpeaHeM — 0,1 mMwm;
Ao — U30JALUSA MEXJIYy OOMOTKAMHM W C HApyXH KaTyIIKH
Ao~ 0,2 MM

Cpl :1,73-4+0,2+O,1-(4—1):7,4 MM ;
Cpn :3,44-2+O,2+O,1-(2—1):7,2 MM ;
c=cCqgtcotA=74+72+2=16,6 MMm.

9. IlapameTpbl CXeMbI 3aMeIIIEHUSA:

AKTHBHbDIE CONMPOTUBJICHUA

I7e  P; — YIASIbHOE CONPOTUBIICHUE MaTepralia IPOBOJIHUKOB 00MO-
TOK;

S, — cedeHue nmpoBojia 0e3 U30JIAIUY;

L;— cpenHue IJIMHBI BUTKOB KaTYIIIEK:

c, =0,5-¢c;
nepBUYHAasi OOMOTKa:

Lk1=2-<a+b+§-(cm+A,<));
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L, :2-(28+58+g-(7,4+2)) =201,52 MM ~ 201 MM

BTOPUYHAsA OOMOTKA:

Lk2=2-<a+b+§-(c,<2+A,<));

Ly, :2-(28+58+g-(7,2+2))z200 MM ;

W, - L W, - L
Rl=pk 1k " L R_Pk 2c ik,

Snl e Sn2 ’
R - 0,021:132:0,201 (.
2.1
R, = 0,021-8-0,200 0,017 Om.
33,33

PeakTuBHbBIE CONMPOTUBJICHUSA

stz.n.fi.LS;

— ! —
rae L — UHIYKTUBHOCTh paccessHusi 0OMOTOK

rne L. =(L,+L,,)-0,5.

L. =(201+200)-0,5=200,5 MM;
7 0,0074-264>

LS :4TC'10_
3-0,080-2

.0,2005=2,7-10"*Tn;

Xg =2-1-0,4-10°-2,7-10™* = 0,678 Owm;
X, =X's, =0,5-0,678 = 0,339 Om.

10. BecoBblie nmoka3zaresu Tpancgopmaropa:
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Bec marauronposoja:
G =S.-L Kk, g =a-b-2-(h+c+%)-z<3c g, =

3.14-2,8

=2,8-5,8-2-(8+4+ )-0,85-7,65=3,4-10"r = 3,4 kr.

Bec 0OMOTOK:
GK :VK .K:)’K .gK :CK .LK .LC.K3K .gk' :CK .LK.2.(h+C+%).K3K .gK;

G, :0,5.4.20,05.2.(8+4+M

)-0,35-8,8=4-10°r ~ 4 .
OO6muii Bec TpanchopMaropa:
G=G,+G, =3,4+4="7,4 kr.

Y IeNbHBIN BEC HA €AUHUILY MOII[HOCTH:

3, = % =7,4/1,06 /Bt = 6,9 I/BA.
1

COHpOTI/IBJ'IeHI/Iﬂ KOHTYpAa HAMarHn4mBaHUA
CuroBas IuHUS MAarduMToIpoBoaa:

L =2-(h+c+%j=2(80+40+“'28

) =327,92 Mm = 0,328 m

HOTepI/I MOHOTHOCTHU B MAaIrHUTOIIPOBO/JIC:

"1 Y 1,8 1,7
AP =pk G| D | [ L] cos1534 (20 (23] _33pe
B ) |\ 05) 0,4

ConpoTuBiieHHE MApATIICIbHBIX BETBEH:

2 2
U 207 1467 ~ 1,5 kOwm;
AP 33

o SWPen,  1,63-107-264-5-107
L -2-10°-5-10"  0,33-2:10%-5-107"
X, =2nf, Ly =2-1-0,4-10° -1,15 = 2889 Owm;

Ry

L, ~1,15 Om;
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Rz 2
X, =X, ——— =2889. 12467 - =592,22 Om;
Ry + X, 1467 +2889
Xz 2
R, =Ry ——— =1467- 22889 - =1,2 xOm.
Ry + X, 1467 +2889
HOTepI/I MOITHOCTHU B AKTUBHBIX COITPOTHUBJICHHUAX OOMOTKH:
AP . =t-c-1I, .i;
1+v

Mgy =2-(c +h)(L, ~b) =

=2-(0,040 +0,08)-(0,2005—0,058) = 34-10"m?;
AP. =50-10-34-107- 2,2
1+1

HOTepI/I B U30JIAIMN KAaTYIICK:
AP, ~0,05(AP, + AP, ) =0,05-(20,4+33)~ 2,67 Br.

DaKTUYECKOE COOTHOIICHUE IMOTCPb:

AP 33
V= < = =1,4.
(AP, +AP,) 20,4+2,67

KoadduuneHTt MomHocTu:

= 20,4 Br.

u
R-Xg _1064-14 o
U, 220
2202 - 6,82
CoSQ = =1.
220

Koadduunent norepp moinoctu An u KITJI:
AP, +AP, +AF, 20,4+33+2,67

An = =0,053;
R -coso 1064 -1
n=1-An=1-0,053=0,947.
PaKkTHYECKOE 3aII0JHEHUE OKHA:
w.-S : :
L _2WiS, _264:2,1+16-33,33 0.6

o S 1600

OK
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11. Packiiagka npoBOJIHUKOB:

Ax \\

X
i h=nh
- RN A N ¥
e J
,C’f..- &l s a1 __,Cx

Puc. 2 — Packiiaagka npoBOIHUKOB.

Ha pucynke 2 0003Ha4eHO:
A — TOJIIIIMHA U30JIIUN KapKaca IS MarHUTOITPOBOIA;
A., — TOJILIMHA U30JIS1LMH B CJIOE;
A,,, — TOJIIIMHA MEKOOMOTOYHOM HU3O0JISIIIHNH;
h, 4, c — reoMeTPUYECKUE TapaMeTPhI.
Packnanka creinana BEpHO, €CJIM BBITIOJHAETCS YCIOBHE:
c<2-c, +Ac,
rae Ac — TEXHOJIOTUYECKUH 3a30p Ac = 2 MM.
Nmeewm:
Ac=c-2-¢c,=40-2-16,6 =6,8 MmM.
Packmanka BepHa, Tak kak Ac = 6,8 MM > 2 MM, 4TO JOITYCKaeTCsl.

4.7 Mpumep BbiNnosiHeHUA n ocpopmneHusa U31
¢ wudpom HAEOMB

Paccuntath ABYXOOMOTOYHBIM TpaHCcPOpMATOp C AITIOMUHHE-
BbIMH (A) oOMOTKamu Ha yareyHoM (H) MarHutornpoBojie, padoTaro-
IMA B YCIOBUAX €CTECTBEHHOIO BO3IYIIHOTO  OXJIAXICHUS.
TpanchopmaTop AOMKEH YAOBIETBOPSITH KPUTEPUIO MUHUMAJIBHOTO
Beca (MB) Ha enuHMIly BXOAHON MOIIHOCTH TIPH HOMHUHAIbHBIX
JAaHHBIXSpBUYHOE HampsikeHue U;, B 220;
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BTOpUYHOE Hanpsbkenue U,, B 24;

BTOPUYHBIN TOK [, A 50;

4acToTa MUTaHus ceTu fi, I'i 20000;
KOA(PUITUEHT MOIIIHOCTH COS(()

Y TIOJIE3HOTO JACUCTBUSA M — He meHee 0,95.

Paccuurats:

. 'abapuTHYIO MOIITHOCT.

. Pabouyro HHAYKIHIO.

. CeueHnie MarHuTOIPOBO/IA.

. ITnoTHOCTH TOKa OOMOTOK.

. JInneiHble pa3Mepbl MATHUTONIPOBOIA.

. UK1CJ10 BUTKOB OOMOTOK.

CedeHue NMpoOBOJIHUKOB OOMOTOK.

KoHcTpyKTHBHBIE MapaMeTPhI KaTYIIKH.

[TapaMeTphl CXEMBI 3aMEIICHHUS:

— AKTHBHBIE CONPOTUBIEHUS R, R2.

— PEAaKTUBHBIEC CONPOTUBNIEHUS X, X;2, Xj.

— COIPOTHBJICHUS KOHTYpa HAMarHu4IuBaHus X, U R,
10. Texanueckne mokazaTemu.

11. Cnenatpb packiajky IpOBOJHUKOB OOMOTOK B KaTYIIKE.

O 000N A W~

Pemenue.

EcTecTBeHHOE OXJIAXKIECHHE pa3peliacT NPUHATH IJI PacueToB
3HadeHHe KodpduImenTa Terooraaun ¢ = 10 Br/m*rpan. Temmnepa-
Typa IMeperpeBa 3JIEMEHTOB TpaHcPhopMaTopa HaJl OKpYKarollen cpe-
JIOM HE 3aJlaHa, MO3TOMY NpUHUMAETCA cpeaHepacuetHoe T = 50 °C u
oO11ast TeMrepaTypa HarpeBa

t=ty+1=20+50=70°C.

HuszkoBonbTHOCTH 00MOTOK (710 1 KB) 1 HeBbICOKas Temmepary-
pa ux Harpesa (;10 105 °C) mo3BoJIIET UCIOIB30BaTh MPOCTHIE OOMO-
TOYHBIE TTPOBOJIA C MU3OJSALMEN Kiacca A U IPUMEHATH JJIs1 MEXKCIIOM-
HOM M MEXOOMOTOYHON H3O0JISIIIUA HEJAOPOTYIH0 KOHJICHCATOPHYIO WJIU
Ka0enbHY0 OyMary ¢ MpONUTKOM.
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Hawubosbiiee ceyeHre NpoBOJHUKOB OOMOTOK JOIMYCKAETCsS HE

ooJiee
14 14

[Ipu 3amanHoil pabouei yacrore fi= 20 x['n Marepuanom nms
MarHuTOINPOBOJIa BEIOpPATh PeppuT.

BriOpanHbie UCXOAHBIC JAHHBIC N1 PACUETOB CBENICHHBI B TaOJI.
1 u Tabm. 2.

Tabmuma 1 — Ilokasatenu maTepuana MarHUTOPOBOA

Ac Ksc gc pco Kp ﬁO BO ﬁ 7/ 7/] Bs

MM | — | kr/m° | Br/kr — kKl | Tao | k[ — — T

Oeppu-
ThI

— 1 [510°] 10 1,1 10 | 0,2 | 20 1,2 | 24 |0,

35

Tabnuua 2 — IlokazaTenu matepuanga OOMOTOK M T€OMETPHUH I MUHUMAJIbHOM
CTOMMOCTH

Matepuas 06MOTOK .
["'eoMeTpust 1)Isi MUHUMAJIBHONW CTOMMOCTH
Kok &y Pr T o)
3 Br/m*
— KI/M Om'M rpajn X y z K, N, N, b
rpan
0,35 2,710° | 3410°| 50 10 06 | 2 13 |12 | 4 4 1

DCKH3 PacCUUTHIBAEMOr0 4YallEYHOTo TpaHchopmaTopa mpea-
CTaBJIEH Ha pucC. 1.




N

~1330BA.

24-50

COS((P) | B 0,95-0,95

.]2

U,
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9

My,-N) -M.-N, -K.-M?
B:Bo'li/( B c) Jj k s p

[)lz.fi*7y—2
rae
20000
foo=Lr- =2;
fio 10000
-o-b 10-50-1 1
My = £o = 0:50 T ~ (0,005 M.
pco'Kp'gc'Kgc 1+v 101,1510 1 1+1
31ech B3SATO V =1, cpeaHepacyeTHOE;
2
M, - to-B 12501 zZ-IOIOA—3,
Pr Ko -(1+V)  3,4.107°.0,35-(1+1) M

Mp =4-qu-l’l0-K0k ‘K,.* By fio =4-1,11-0,5-0,35-1-0,2-10000 = 1554 g;

31aech Ui CUHYCOMJAIBLHOIO Hanpsukenus kg, = 1,11 n Benmnun-
Ha 1y 11 Tpanchopmaropa pasna 0,5.

~ (5-107-4)7.2.10"-4-1,2-1554
£ Ji/ 13302 .2712-2 ~0,6-By.

[Tonyuaem,

B=0,2-0,6=0,12Tn < (B, = 0,35 Tn);
B 012
B, 02

B. 0,6.

3. CeueHne MAarHUTOINPOBOAA
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g B . 1330°* N
M, B fi) (K, -M; NP\ (1554-0,6-2)*-(1,2-2-10" - 4Y°
~0,0006 M* ~ 6 cM”.

4. IIJ1IOTHOCTH TOKA

N 4 A A
= (M. —k _— [2.10'. ~1,7-10° = ~1,7—.
g \/ 7 K,-8% \/ 1,2-(6-107)°%° m> MMm>

5. J/Iuneitnbie pasMepbl MATHUTONPOBOAA

4.5
= C,c-axh a-z.

[ 4
‘/4S 4-6-10 =0,028 M =28 MM;

c=28-0,6M:17 MM;
h=28-1,3=36 mm.

B 1aba. I1.12 rocTOBCKMX pa3MepOB BBIMYCKAEMbIX YalllEYHBIX
MD nHer 61u3KkuX K pacdyeTHbIM. [[03TOMY MOTyYeHHbIEC 3HAYEHUS 4, C,
h octaBisieM 0€3 U3MEHEHMUSI.

6. YncJ10 BUTKOB OOMOTOK
ITepBuuHOiA:

U, B 220

— 7 ~ 34 BuUTKA.
4'K¢'ﬁ'B'Sc'K3C 4-1,11-20000-0,12-6-107" -1

1:
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BropuuHoii:

L U,-1,05-W, 24-1,05-34
U, 220

~ 4 BUTKA.

W,

7. CeyeHnsl NPOBOJJHMKOB 00MOTOK

ITepBuuHOiA:
I, P
§ =dn=_"1 = 1330 —~3,6-10° M° ~3,6 MM,
j U-j 220-1,7-10
BropuuHoii:
I
S ,=-2= >0 ~~29,4-107° M 29,4 mm”.
J 1,7-10

[IpoBOAHUKM MEPBUYHON M BTOPUYHOH OOMOTOK HEOOXOIMMO
CleJIaTh MHOI'OKUJIBHBIMHU, TaK KAaK PACCUMTAHHBIC CEYCHUs 3HAYU-

TebHO Oombiie S, = 0,7 mm? mpu gacrore 20 KI .

8. Packiiagka npoBOJHMKOB 00MOTOK B OkHe MDD
Bricota ajist onHOro cios (psijia) BATKOB OOMOTKA B KaTYIIIKE

h,=(h,=h)-2-A, =36-2-2=32 MM,
rae A, — TOJIIMHA Kapkaca KaTyLIKW; JUIA HanpspkeHus 10 1 kB
A, =2 MM.
ITockoneky S,1 > S,yB 4 1 S, > S, B 22 pa3a, MOTaTb OOMOTKH
HY>KHO MHOTOXWJIbHBIMHU MPOBOJIAMH, PACCUUTHIBASA UX JUAMETPHI 10

bopmyiie

d =

nu

S
4. 5 +2-A,,
T

KS’DfC
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rie K, = 0,8 — KO3 GULHEHT 3a110JHEHNS TPOBOAA KHUIIOMU;
A, — TONIMHA W300UU, NpU HamnpsbkeHun a0 1 kB,
A, =0,1 Mmm.

JlnaMeTp MHOTOXHWJIBHOTO MPOBOJA C M30JSIUUEH IMEPBUYHOU
OOMOTKH:

JlnamMerp MHOTOXXWJIBHOIO MHPOBOJA C H3OJALMUENH BTOPUYHOU
OOMOTKHU:

/ S
dzu: i n2 +2Au:
T K,

Yuciao BUTKOB B CJI0€ MEPBUYHON OOMOTKH

W _hy ek 32.0,85
g 2,6

. ~ 11 BUTKOB.

u

Yuciao BUTKOB B CJI0€ BTOPUYHONU OOMOTKHU

hey Ky 32-0,85
d, 7

u

~ 4 BUTKA.

WZZ

Cll

3nech k. — KOA(POUIIMEHT YKIAJKW, YYUTHIBAIOIIMI HEIJIOT-

yK
HOCTb NPUJIETAHUS] BUTKOB.
Yucio cioes:

w, 34 g
n,, =——=-——~3 cio4, U1 NIepBUIHON OOMOTKHU;
Wen 11
w, y y
N = = — =1 cJ0H, 111 BTOpUYHOU OOMOTKHU.
VVCle 4
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TonmmHa KaTyuKu:

Ct =iy Moy A (Mg —D+A+A,

¢ =2,6-3+0,13-1)+2+0,2=10,2 mm;
Cra = doy Ny AL (Mg =D+ A,

Con =7-1+0,11-1)+0,2=7,2 Mm;

Cr =Cx1 TCr2s

¢, =10,24+7,2=17,4 mm < (c =17 Mmm).

3neck A, — TONIIMHA MEXCIONHOW U30JIALUH, B CPEOHEM —

0,1 mM. Mexay oOMOTKamMHu BBINOJHSETCS JOMOJHUTEIBHBIA CIION
M30JSIUH (KpOME MEKCIOMHOM) ¢ TOMMKUHON A |, ~ 0,2 MM.

Hy»XHO yBeIMYUTh IUPUHY OKHA ¢ HA 1+2 MM, Tak KaK HET MeC-
Ta I TEXHOJIOTHYECKOTO 3a30pa, IpUHUMaeM ¢ =19 Mm.
Packiianka nmpoBOTHMKOB ITOKa3aHa Ha pHUC. 2.

9. IlapameTpbl CXeMbl 3aMeIIEHUSA
AKTUBHOE COPOTHUBJIEHUE OOMOTOK

Rl' — pk 'VI/Z'.LKZ'
S

9

ni

Ile P, — YACIBHOE CONPOTUBIICHUE OM*MM*/M IIpH 331aHHOM TIepe-

I'pEBE T;

W;, L ;,— 4YHACIO BUTKOB U CpPENHA] JJIMHA BUTKA [M] i-0H 00-
MOTKU;

S ,; — CE4eHHe IIPOBOJaA, MM (06€3 U30IA1MHY, YUCTOE).

Cpenssisa 1jiiHa BUTKA EPBUYHON OOMOTKHU

L, = n-(a+%) =3,14-(28+5,2) = 104 mm.
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X,=2-m-f-L,,
rae L, — MHIYKTUBHOCTD PACCESHU.

_ HO'LK'CK'VVlz
’ 3-h.-n,

9

L

rae L., n, — cpeHss JUIMHA KaTyLIKU 110 IIEPUMETPY U YUCIIO KaTy-

ICK Ha MarouTOIIPOBOJIC,

C,, h, — TOJILIMHA U BBICOTA KATYIIKU;
W, — 4uCcI0 BUTKOB NIEPBUYHON OOMOTKH.

Cpenssis IIMHA KaTYLIKU 110 IEPUMETPY
L. =mn-(a+c)=3,14-(28+17) =141 mm.
YucneHHOE 3HaYCHUE UHIYKTUBHOCTH PACCESIHUS

~7 -3 -3 q42
S :4 n-107"-19-10 £41 107 -34 ~3.6-10° Th:
3:36-10 " -1

L

COHpOTI/IBJIeHI/Ie HHAYKTUBHOCTH PACCCAHUA

X, =21 f;-L, =2-3,14-20000-3,6-10" ~ 4,53 Om;

XS] :X'Sz :O,S'XS;
XS] :X'Sz 20,5'4,53z2,27 OM.

COHpOTI/IBJIeHI/ISI KOHTYpa HaMaroHn4nBaHHA

RZ
X, =Xy ——
TV R X2

X2
R =R, ——"
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Ui
R

C

R0:

HOTepI/I MOITHOCTHU B MAaIrHUTOIIPOBO/IC

11 Y
APc:pco'Kp'Gc' E . i )
BO flO

JlIMHA CHUIOBOM JTMHUH
L, =2-(h+c+0,5-a)=2-(36+17+O,5-28):134 MM.
Bec marmutonpoBoaa
G.=S,-L.-g, =0,0006-0,1134-5-10° ~ 0,4 r.

HOTepI/I MOITHOCTHU B MAaIrHUTOIIPOBO/IC

7 Y 2,4 1,2
APc:pco.Kp.Gc.(ﬁj (ij :10.1,1.0,4.(0’12j (M) ~ 2,98 Br;

B, fio 0,2 10000
2 2
R, = Ui _220 =16,2 kOwm;
AP, 2,98
onz.n.fi.Lo;

S.-W?-n, 0,6:107-34*.5.107
L +2-10*-u, 0,134+2:10*-5-107"
Xy=2-1-f,-Ly=2-1-2-10° -0,0015 = 186,4 Om.

L, = =1,5-10" Om;

COHpOTI/IBJIeHI/ISI KOHTYpa HaMarHn4nuBaHHA

R2 2
X =X0-%=186,4- 162200 :
R2+ X 162007 +186,4

0 =186,35 Owm;
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2 2
186.4
R, =16200- ’ =2.14 Om.
R" X2 16200% +186, 4>

10. TexunyeckHue NoKa3aTeau
Bec npoBOgHUKOB KaTyIIKU:

G =8, Ly W;-g,=3,610°.0,113-34-2,7-10° +
+29,4-107°-0,135-4-2,7-10° = 0,043 k.

OO6uuii Bec TpanchopMaropa:

G=G,+G, =0,4+0,043 = 0,443 k.

HOTepI/I MOITHOCTHU B AKTUBHBIX COITPOTHUBJICHHUAX 0OMOTKH

P
AP, =17 R =1-R+1,R, :FI-R1+12-R2 =
1

, 1330

=36,3-10""- 2 ——+50-0,062-107 ~ 2,97 Br.

HOTepI/I MOHOIHOCTHU B MAarauTOIIPOBO/IC

=ty G } (ﬁJ_z,%BT.
BO flO

HOTepI/I B U30JIAIUH KAaTYILICK
AP, ~0,05-(AP, + AP,)=0,05-(2,98+2,97) ~ 0,298 Br.

dakTHUYeCKOe COOTHOIICHHUE IMOTCPb
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AP 2,98

C

AP, +AP,  2,97+0,298

Koadduunent moimnoctu

1
COS (P = ,

1330-4,53
200

2 2
cCosQ = \/220 27,39 _ 0,992.
220

= 27,39 B;

Koadduunent norepp mounoctu An u KI1J1

_AF, +AF. +AP,,
B -coso '
An= 2,97+2,98+0,298 — 0,005
1330-0,992
n=1-An=1-0,005=0,995.

An

5 UHOUMBUAOYAJIbHOE 3AOAHUE Ne 2 (N32)
5.1 CopepxaHue

Hcnone3yss naHHble, TMONy4YeHHble 0Opu BbinoiaHenun W31:
S.=a-b-x,., W, W,,d,,, d,,, onpenennts 111 MO HHIyKTUBHOCTb

3¢
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L, ecnu 3TOT 3JIEeMEHT OyJeT MCIOJb30BaH B Kau€CTBE JIPOCCEIIs, TO
€CTh UHAYKTUBHOCTU 0€3 NMOAMarHuuruBaHusl.

Jli1st aTOTO:!

1. 3anucars Gopmyny A1 UHAYKTUBHOCTH L, eciu OOMOTKa

MD OyzneT BBIIIOJIHEHA C CEYEHUEM M AMAMETPOM MPOBOAHUKOB JIS
W, B U31, 1O ecthb:

4 N, (5.1)

K

W=\ Wq+We,-
ul

2. Onpenenuth 3HaueHue L,, ecnu W,, Oyner BBINOJIHEHA C

YUCJIOM BUTKOB

d
W=\ Weo+Wq- -

K

‘N (5.2)

K

ul
3. Onpenenuts TaOIWYHO 3HaYeHUE [, U L, IpU HEMArHUTHBIX
3azopax 0=0,1,2,3,4, 5 MMm.
4. J1ns myHKTOB 1 ¥ 2 MOCTPOUTH KPUBBIE 3aBUCUMOCTH L OT O
L=71().

5. IIpoaHanu3upoBaTh MOJYYEHHBIE PE3YIIbTATHI.
5.2 PenTtuHr U32

1. ®opMyiia UHAYKTUBHOCTH L;, KOI/1a OKHO

MAarHuTOIIPOBO/IA 3aII0JHEHO IPOBOJAHUKAMHU
c mapameTrpamu ajs W, — 2 0.
2. ®opMyna UHAYKTUBHOCTH L,, KOrJa OKHO

MarHuTOINIPOBO/A 3aII0JHEHO IPOBOAHUKAMMU
c mapameTrpamu ajs W, — 2 0.
3. TaOnuna 3Ha4eHU HHAYKTUBHOCTEN L, 1 L, mipu

HEMarHuTHBIX 3a30pax o0 =0 —4 0.
4. KpuBaa L, = f(0)u L, = f(8),npu 6=0 — 5 0.
. AHaJIN3 MOJYYEHHBIX pe3yJbTaTOB — 2 0.

6. 3ammra — 5 0.
Bcero — 20 6anios.

9
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5.3 MNpumep BbinosiHeHNA U32

Hcxoanble gaHHBIE: OepyTcs IO pPE3yiabTaTaM BBIITOJIHEHUS
N31. Hanpumep, nns BeimonHenHoro M31 B pasnene 4.6 mosydeHsl
namssle: W, =264, W =132, d,, =173 MM, ¢, =7,4 mm, n_, =4;
w., =38, W,=16, W, =8, a,, =3,44 MM (TONLMHA IIHHKU BTO-
PUYHON OOMOTKH C Y4E€TOM H30JSIUUN), C,y = 7,2 MM.

[TapameTpbl MarHUTONPOBOJA: a = 28 MM, b =58 MM, ¢ =40 MM,
h=80 mm, p, =0,5 1073 I'm/m, x,, =0,85. Pacuu(poBku Benn4nH

cM. B mpumepe st U3 1.

TpebOyercs onpeaeauThb: 3HAYCHUS UHIYKTUBHOCTEW MO, ecim
UCIIONIBb30BaTh paccuuTaHHbli B M31 TpanchopmaTop B KauecTBe
Apoccensi, UMEIIIEro ogqHy oOMoTky W, umu W;, ¢ mapamerpaMmu

W, wim W, nns tpancgopmaropa B U31. MHAYKTUBHOCTE pacCUUTATh

JUTSL TUCKPETHBIX 3HAaYEHUN HeMarHuTHoro 3a3opa 0 =0, 1, 2, 3,4, 5 mm.
[TocTpouts xapakrepuctuku L = f(d). CaenaTh BBIBOJBI IO PE3YJib-

TaTaM.

Pemenne.
5.3.1 HAYKTUBHOCTU PACCUUTHIBAIOTCS MO BbIpakeHUIO (6.6)
ydueOHoro mocoowusi [ 1]

2
L= (53)
L /u,+0,8-10°-8
2
L S Wi (5.4)

> L /u,+0,810°-5

311ecs,
S. — cedeHue MarHuTONPOBOJA C YU4ETOM 3aIlOJIHEHHMS €T0 (ep-

POMAarHETUKOM
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S . =a-b-x, =28-58-0,85=1380 mm* =1,38-107 m?;
L, — cpenHss JjyiMHa MarHUTOIIPOBOAA

m-28

L = 2(h +c+%) = 2(80+40+ jm 308 MM=0,308 M;

L, — abCOJIIOTHOE 3HAYEHUE MATHUTHON IPOHULAEMOCTH (ep-
poMaTepualia MarHUTOMPOBO/1A; 3HAYCHUE 3TO B3TO 110 U3 1

n, =0,5-107 Tu/m;

W;., W;, — 4ucia BUTKOB HHIYKTUBHOCTH, [IEPECUUTAHHBIE OT
TpaHchopmaropa.

Bcerna W, > W,, Tak kKak J0OaBIIAIOTCS BHUTKHU, PACIOJIOKEH-
HbIE B IIPOCTpaHcTBE Wi W,. W, , > W, , 100aBISAOTCS BUTKU B IIPO-
CTpaHCTBe 11 W .

5.3.2 Onpenensercsa 4ucio CI0eB n,, 1, WA W, 100aBIseMbIX
3a CYET TOJIIMHBI BTOPUYHOU OOMOTKH ¢, , TpaHchopmaTopa o 1U31.
Cor 1,2

Ropig=——= =4,16 =4 cnos.
o d, 1,73

5.3.3 Omnpenensercss 4ACIO BUTKOB W, mpu mapamerpax mpo-
BoaHUKOB W =132, W,. =38 no 131
W, = (WK1 +W,., -ncﬂ_w)-nk =(132+38:4)-2 =568 BUTKOB.

5.3.4 Onpenensaercsa yucno cioeB muas W;,, nodaBiasieMbIX 3a
CYET TOJILLUHEI ¢,; TpaHcpopmaropa o U31.

n =SBt 51502 con.

a,, 3,
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[Tonyyaem ymcio BUTKOB W, mpu mapamerpax HpPOBOJHUKOB
WKZ = 8, ch]l = 5 110 I/I31.
Wiy =Wy +Waey Noyng) 1y = (8+5-2)-2 =36 BUTKOB.

K

5.3.5 CornacHo BbeipaxkeHusiM (5.3) u (5.4) mpu MOJACTaHOBKE
YUCJICHHBIX 3HAUCHUH BEIIMUUH MOJTydaeM:

; __ 138:1077-568" 445
©0308 o6 616+0,810°-8
0,5-10°

Ecnu 6 3agaHo B MM, TO ipu 0 =1 MM uMeeM O = 107> M.

ITomygaem:
445

T 616+800-5

L (5.5)

JUia L, ¢ noCTaHOBKOW YHCIEHHBIX 3HaUeHUH B (5.4) nmeeM:

I 1,38-107-36> 1,79 5.6)
2— -_ . .
0,308_3 Ls00.5 616+800-3
0,5-10

[To BeIpaxkenusm (5.5) u (5.6) moctpouM 3aBUCUMOCTH L, L,

oT O.
JlaHHBIC pacyeTOB MPHUBEACHBI B Ta0I. 5.1.

Tabmnuia 5.1
O [MMm] 0 0,5 1 2 3 4 5
L 720 440 310 200 150 120 100
[MI'H]
L, [M[H]| 3 1,8 1,3 0,8 0,6 0,5 04

Kpussie L,(0), L,(d) noka3zansl Ha puc. 5.1.
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;f/’.r,?L

700
600
500
400

300

Puc. 5.1

BoiBoabl o pesyabratam U32

1. ITpu coxpanennu nocrosiuctea MJIC

YucrieHHbIC 3HAYEHHUS! MHIYKTUBHOCTEM MO CyIIECTBEHHO 3a-
BUCAT OT JIMHEHHBIX pasMepoB MarHuromnposojga S., L., ero

e
MarHUTHOW MPOHUIIAEMOCTH M OCOOEHHO OT YHMCJIa BUTKOB OOMOTKH.
[Ipu n3amenennn W B 10 pa3 — nHAYKTUBHOCTH MeHsieTcs B 100 pas.

2. 3aBUCUMOCTh WHAYKTHUBHOCTH OT TOJIIUHBI HEMAarHUTHOTO
3a30pa O HenuHelHas. C yBenudyeHrneM O OHa CHayajla YMEHbIIaeTcs,
HO 1pHu O > 4 MM MMOYTH HE MEHSETCS.
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6 TABJIMLA 5 — WUDPLI ANA ONPEAENEHUA
NCXOAOHbIX AAHHbIX U31, KP1, KP2

NoNo [udpst paboT
BapUaHTOB n31 KP1 KP2
1 BAITIIMB BAII1.4 1
2 CAII2MB CAII2.6 2
3 BATI2MB TATI3.12 3
4 TATI2MB bBMI14.2 4
5 BMIT4MO CMII5.3 5
6 CMII4MO CMII6.3 6
7 TMII4MO TMII9.9 7
8 FAE1IMB BAES.1 8
9 YAEOMB CAES.2 9
10 BME7MC TAE10.10 10
11 CME7MC BME3.5 11
12 TME7MC CME2 4 12
13 UME7MC TME17.11 13
14 BME12KT BMES.2 14
15 CMEI12KT CME1.3 15
16 BMEI1KT CMES.4 16
17 YAIT19MC BME7.5 17
18 UMITI9MC CMET7.5 18
19 YAEOMB TME7.10 19
20 UMEOMB BMI120.3 20
21 BME7KT CMI120.3 21
22 CME7KT TMII20.9 22
23 TME7KT TAE11.3 23
24 UMET7KT BAE11.3 24
25 BME7MC CAEI11.9 25
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7 KOHTPOJIbHAA PABOTA Ne 1 (KP1)

7.1 Kak chopmupyetca cogepxaHme n BbINONHAETCA
paboTa

KoHTtponbHag paboTa BBINOIHSAETCA CTYIAEHTAMU B Yachl 3aHs-
THAW MO PACIUCAHUIO, OTBOJIUTCA HA HEE 2 aKaJeMUYECKHUX 4aca. Tek-
ctel BapuanTtoB KP1 cocTaBisitoTcs mpernogaBatesisiMi, COTJIACHO
mudppam B Ta0Na. 5. ByKkBeHHBIE COCTaBISIONINE MU(POB TaKUE K€,
kak 111 31 (cm. paznen 4.1). IlepBas uudpa mudpa ykaszpiBaeT HO-
MEp BapuaHTa B Ta0. 2, 10 KOTOPOMY BBIOMPAIOTCS MapamMeTphl Mar-
HUTHBIX MaTe€pUajgoB MarHUTONpPoBoaa. Bropas uudpa ykassiBaeT Ba-
puaHT B Ta0id. 3, ONpEAEHSIOMNI TUIT U JIMHEHBIE pa3Mepbl MarHu-
TonpoBoja. [lapamerpsl TpoBOJHUKOB OOMOTOK (M — MenHble, A —
aJTIOMUHUEBBIE) BbIMUCHIBatOTCS W3 Taom. I1.1, Tabn. I1.2 Tlpunoxe-
Hust. OcobenHoctu ectectBeHHoro (E) u nmpunyautensHoro (IT) ox-
JaXACHUH W COOTBETCTBYIOIIME MM 3HAauy€HUsI KOA((PUIIMEHTOB TeI-
JIOOTAA4YU G, IIOACHEHBI B pazene 4.1.

B uenom mnpenojaBaTtenu, BeAylIME MPAKTUYECKHE 3aHATHA,
UMEIOT 1o 2 komIuiekTa 3ananuii Ha KP1 u3 25 BapuaHTOB B Kaxk0M.

[Tpumep onnoro u3 BapuantoB KP1 ¢ mmppom BME.11.3 ¢ ero
MCIIOJIHEHUEM MIPUBEJICH B paszaene 7.5.

KontponbHasg padota uMeer cBOM pedTHHr (cm. 7.4) ¢ UTOTOM B
20 Ganos.

OmuOKM M HETOYHOCTH, JOMYIIEHHBIC MPU BBITOIHEHUH KOH-
TPOJILHOW 1O MYyHKTaM PEHUTUHIa, CHUKAIOT (PAKTUUYECKOE 3HAUCHUE
UTOrOBOTO Oasia.

HesBka cTyZeHTOB Ha KOHTPOJIbHYIO pabOTy 0€3 yBaKUTEIbHOU
NPUYUHBI TPUBOJIUT K MOJHOM noTepe 20 6anios.



7.2 Tabnuua 2 — lNapameTpbl MarHUTHbIX MaTepuanoB
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ANA KOHTposibHOU pa6oTtbl Ne 1 (KP1)

Ne Mare- Ac k3c i Y1 kp Pco ﬁO ﬁ BO BS 8.
Bap. | puai MM — — — — | Brokr | kI'q | kT | Ta| Tun | o/em’®
1 3412 05 095 |15 2 14 1,6 | 0,050,051 1,25
2 (®42) 1 0,35 1 093 | 1,5 | 2 14 1.4 |0,05]005 ] 1 1,25
3 3414 0,2 0,9 1,5 | 2 1,5 105 | 04 | 04 1 1 7,65
4 (B44) | 0,1 085 | 1,5 | 2 1,5 9 04 | 04 1 1
5 3423 0,2 0,9 1,7 | 1,8 | 1,5 9 04 | 0,5 1 1,65
6 |(3330)| 0,1 085 | 1,6 | 1,8 | 1,5 34 1 1 1 1,65
7 0,08 | 0,8 1,5 | 1,8 |1,55| 28 1 1 1 1,65 | 7,65
8 3425 | 0,05 0,75 | 1,4 | 2 1,6 26 2.5 5 105] 1,6
9 |(M™350)] 0,02 | 0,62 | 1,4 | 2 |1,65| 25 2.5 5 105] 1,5
10 0,1 085 |14 |16 | 1,7 5 1 1 05 1,2
11 S50H | 0,05 0,75 | 1,2 | 1,5 1.8 12 2.5 5 10,5 1
12 002062 |12 |14 19 60 10 10 10,5 1
13 0,1 085 |14 |16 | 1,7 5 1 1 05 1,2 8,2
14 | SOHIT | 0,05 | 0,75 | 1,3 | 1,5 | 1,8 | 4,5 1 2 10,5 1
15 002062121419 | 28 1 5 10,5 1
16 | 8OHXC, 0,1 0,85 | 1,65| 2 | 2,5 2 1 1 0,5 1
17 |79HM | 0,05 | 0,75 | 1,5 | 2 | 2.8 | 6,3 2.5 5 10,5 1 8,5
18 0,02 1062 | 14| 2 3 30 10 15 10,5 1
19 | 2000HM| — 1 1,2 125 1,2 21 20 20 10,2 0,5 5
20 |3000HM| — 1 1,1 |25 1,2 23 20 25 10,2 0,35

Ipumeuanue. J[Ji1 m1aXTOBaHHBIX U JIEHTOYHBIX MAarHUTOIIPOBO-
noB B¢ coorBerctByeT H =5 A/cm; uid (heppUTOB Bg COOTBETCTBYET

H¢=0,2 Alem; Beerma p, = By /Hg [Te-m/Al.
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7.3 Tabnuua 3 — UcnonHeHune n pasmepbl
cepae4vHukoB ansa KP1

NoNe Pazbemuprit [1J1 NoNe Topoug
BapuaH- a b c h BapuaH- a b c=d D
TOB TOB
1 6,5 12,5 8 16 6 4 5 10 18
2 10 12,5 12,5 32 7 6 8 20 32
3 12,5 16 16 32 8 8 10 25 41
4 16 32 25 50 9 12 20 40 64
5 20 40 32 50 10 24 50 80 128

JIuHeHbIE pa3MepPhl B MM.

7.4 PentuHr KP1

N L kW IN

. Pucynok M3 ¢ 0003Haue€HHEM r€OMETPUIECKHUX

. Pacuer reomeTprueckux nokasareneii — 6 0.

napameTpoB — 2 0.

. lomycTumbie MOTEPU MOIIHOCTH — 3 0.

. 3HaUeHUE JONMyCTUMON UHAYKIIUU — 3 O.
. IlmoTHOCTHL TOKa B OOMOTKax — 2 0.

. MakcuMasnbHas rabapuTHas MOIIIHOCTb — 2 0.
BecoBbie moka3zarenu — 2 0.

Bcero — 20 6asuios.

IIpuMeuyanue: omnOKHU B 1. | HE yUUTHIBAIOTCS B IPYTUX MyHK-
Tax, XOTsI OHU ITPU 3TOM MOJIy4atOTCSI C HEBEPHBIMU PE3YJIbTATAMMU.

7.5 NMpumep BbinonHeHns KP1 no sapuanty BME11.3

Onpenenuth MokaszaTeln TpaHc(opMaropa, BBIMOJHEHHOTO Ha
OpOHesOM MATHHUTOIIPOBOJE M3 08YX JICHTOYHBIX CEPACYHUKOB THIIA
IJI ¢ pasmepamu: mupuHa a. = 12,5 mm, Tonmuaa b, = 16 mMm, mmu-
pYHa OKHa ¢ = 16 MM, BbIcOTa OKHA /4 = 32 MM (B35ThI U3 Ta0J. 3 AJis
BapuaHTa 3). 3aloJIHEHUE OKHA — HOJIHOe, 868UJY eCMmeCmB8eHHO20
OXJIADICOCHUS.
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[To Bapuanty 11 u3 tabn 2 marepuan cepaeunuka mapku S0H
UMEET NapaMeTphI:
KO3 (ULIMEHT 3anofHeHus ceuenus x,.= 0,75;

yIEIbHBbIN BeC g.= 8,2 r/em’;

yIEJbHBIE IOTEPH MOIMHOCTH p,.= 12 BT/KT;

npu uaaykuuu By,= 0,5 Tn u vacrore f,= 2,5 kI'1;

UHIAYKLHS Hacklenus Bg= 1 T

KO3()(PHUIMEHT MOTEPb MOIIHOCTH Ha CTBIKE CEPICYHHKOB K ,=
1,8;

KOA(P(UITMEHT BIMSHUS YaCTOTHI HA MOTEPU B cTanu y = 1,2.

TpancopmaTop OyJieT BBINIOIHEH C MeOHbIMU OOMOTKAMM JIJIsI
padOThI ¢ YaCTOTOM MUTAIOIIETO HANPSKEHUs f; =5 kIl B yCIOBUSAX

ecmecmeenHH020 BO3yITHOTO OXJIAXKICHUS.
[TapameTpsl OOMOTOYHOrO MaTepHUalia U3 Medu JUIsl TEMIEpATy-
pol HarpeBa 70 °C mpunumatorces (B3sTo T=350°C, Tak Kak He 3aja-

HO): YAEJIBHOE CONPOTUBIIEHUE P, =2,1-10"° OmM, YIEIbHBIA BEC
g. =88 T/cM’, cpenHepacueTHEIH Kod(UIMEHT 3aMOTHEH S KaTyIl-
KW CEYEHUSMHU NPOBOAHUKOB OOMOTOK K, =0,35 (manHble u3 TaOI
IL1).

Tpedyercsa onpeneauTs (MOcie BbIIOIHEHUS puc. 7.1)
1. T'eomeTpuueckue napameTpsl TpaHcPopmaTopa:
o0beM MarHuTornpoBonaa V., o0beM KaTymek V., TOBEpXHOCTb OXJIa-

KICHUSA CEpACYHUKOB [/,. u KaTtyuek /7, .

2. ITorepu MOITHOCTH B OOMOTKAX U cepaeuHukax AP , AP, .

3. CpenHIo MIOTHOCTh TOKAa OOMOTOK j M paOpUyr0 MHIYKIIHIO
MarHuTonpoBoja B,, AONYCTUMbIC NPH HOMHHAILHOM Harpese
TpaHchopmaropa.

4. MakcuMalIbHYI0 TaOApUTHYIO MOIIHOCTD P .

5. Bec tpancdopmaropa u ero yzienpHOe 3Ha4YeHHE J, Ha CIU-

HUIlY Ta0APUTHOW MOIIHOCTH.
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Le
o (o
| |
/ I l h=32
Y I\ /ﬂ |
Qe e Q=2a, e Qo
12,5 76 pids] 16 |72,5
o — T
/.’ \
| | Lﬁ:ﬁc=76
\ g
L
Puc. 7.1
Pemenue.

1. I'eomempuueckue noxazamenu Tpanchopmaropa.

PaccuutbiBatoTcst o puc. 2 i1 OpOHEBOM KOHCTPYKIIUM. 37€Ch
BBIJICPKAHBl COOTHOIIEHUSI PAa3MEpPOB, COIJIACHO JaHHBIM 3aJayu:
cla=x=13, b/la=y=13, h/a=z=2,6. MarHuTonpoBO,i BBINOJI-
HSETCS M3 2-X COCTAaBIAIOLIMX YacTEd ¢ pasMepaMu I10 CEYEHUIO d,
b.. Jlns cTannapTHRIX 0003HAYEHHUI pa3MepOB UMeeM a = 2a,., b=D>, .

Cpenssisg njiMHa cepJeyHUKa MarHuTonpoBoja (tadn. 2.1 mero-
JAYECKOTro IOCOOus):

L = 2(c+h+na%j =2(16+32+m-12,5/2) =135 MM = 0,135 m.
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CedeHne MarHuTOMPOBOIA:
S.=2a,-b=2-12,5-16 =400 mm* = 0,4-107 m*.
CedeHne OKHa MAarHUTONPOBOAA:
S, =h-c=32-16=512 mm* =0,512-107° M%.
OO0BbeM MarHuTOIPOBO/IA
V.=S,-L =04-107-0135=54-10" »’.

O0BeEM KaTyLIKU:
V.=c.-h -L . =c-h-L. =0,016-0,032-0,107=5,48-10"> m".

3nech ¢, =c, h, = h, HIOCKOJIbKY 3all0OJJHEHUE OKHA — IOJIHOE.

[ToBepXHOCTh OXJIAXKICHUSI MAarHUTOIIpoBoAa (Tad:m. 2.1):

I, 5 =(2a,+b)-(L,~h)-2=
=(2-0,0125+0,016)(0,135-0,032)-2=8,4-10" m".

[ToBepXHOCTh OXJIAXKICHUS KaTyIIKH (Tadu. 2.1):

M,y i3 = (2¢, + 1 L =2b) = (2c + KL, —2b)=

o

=(2-0,0016+0,032)0,107-2-0,016)=4,8-107 m*.

IIpumeuyanue: pu HenoaHoMm 3aTIOTHEHUHN OKHA, HO OXJIaXKIe-
HUM €CTECTBEHHOM, cienyeT OpaTh 3Ty ke popmyny. To ects 11, 15,

HO HE 1], 113.

2. Pacuem oonycmumuvix nomeps MOWHOCHMU.

HOTCpI/I MOHOIHOCTH B KaTyIIKax
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AP . =1-6-11, i,
I+v
re Fol+p |00 g e
1+0,2B-v 1,
[Tonydaem B—M—I%
YHEN 4,810°
F=1+175]—+%0 1 175.100=29
14+0,2-1,75-1
AP, =50-10-48-10"° -12’91 = 3,48 Br.
+

[ToTepu MOIIHOCTH B MArHUTOIIPOBOJIE
AP, =AP_ -v=3,48-1=3,48 Br.
[Ipuanmaem AP, = AP, = 3,5 BT.

3. 3nauenue 0onycmumoi UHOYKUUU:

B = BO APC

v
o x| N

Gc Peco Kp ( fl Oj

OnpenemeM CHa4daJjia BCC MaroHuToIpoBoaa:

G, =V x, g, =54107-0,75-8,2-10° = 0,332 kr.

Cc "3C

3n1ech B3ATO g, =8,2 r/em® = 8,2-103 KT/M°.
Tenepb HAXOIUM UHIYKITUIO:

3,5
B, =05 : 0=0,5-40,212 =0,23 T
? \/ 0,332-12-1,8-(5/2,5)"

Pabouast mHAYKIMS MEHbIlE UHAYKIUU HachllleHus By =1 Ton,
IIOATOMY JAJIbIIIE OHA HE KOPPEKTUPYETCH.
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4. Ilnomnocmo moxka oomomok

j: APK = = 3’5 3 :2,3’106A/M2:
Vok. p. \5.48107-0,35-2,1-10

K

=2.95 A/Mm°.

5. Makcumanvnaa zadapumnas MOWHOCHMb
Pl :4'K¢ "Ny Kok " Kse 'SOK 'Sc Bfl "J=

=4-111-0,5-0,35-0,75-0,512-107-0,4-107-0,23-5000-2,95-10° =
=405, BA.

6. Becoevie nokazamenu.
Bec 0OMOTOK:

G. .=V, x, g =548107 .0,35-8,8-10° = 0,17 «r.
Bec marnutonpoBojia HaiifieH B 11.3:
G, =0,332 kr.
OO6muii Bec TpanchopMaropa:
G=G,+G.=0,17+0,332~0,5 xr.

VY 1enbHBIN BEC HA €AUHUILY MOIITHOCTH

5 =091 53 BA.

¢ P 405BA
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8 KOHTPOJIbHAA PABOTA Ne 2 (KP2)
8.1 Kak dbopmupyetcs cogepxaHue

B otnuune oT MHAUBUAYIBHBIX 3aJIaHUH, TI€ CTYI€HTHI MHOTHE
napaMmeTpbl BeiOuparoT camu, KP2, kak u KP1, uMeer 3aBepiiieHHbIN
BUJI Y BBIJIACTCS HA ayJIUTOPHBIX MPAKTUYECKUX 3aHATHUSX KaK OJUH
U3 25 BapMaHTOB MakeTa, UMeromerocs: y npenojasarens. CTyJaeHTy
HAJIJICKUT JIMIIIh BBIMOJHUTH KOHTPOJBHYIO 32 2 aKaJeMHUUYECKUX Ya-
ca.

[Ipumep coxpepxkanusg u BbimodHeHus: KP2 man B paznene 8.4.
Jns mpenoaaBateneit, coctaBisironux TekcTbl KP2, HeoOxoaumbie
napaMeTpbl MPUBEJAEHBI B TaOJ. 5. DT mapaMeTpbl HE SBISIOTCSA
€AMHCTBEHHBIMHU, MIPH HEOOXOJAMMOCTU HMX MOXKHO KOPPEKTHPOBATH
(mpenoaaBaTeto).

8.2 PentuHr KP2

1. Mcxonuble nanHble, cxema 3aMeleHust — 2 0.

2. Pacuer 3eKTpuYeCKuX BEIMUYUH — 2 0.

3. Pacuer pe30HaHCHBIX 4acTOT — 2 0.

4. Pacuer KIIJI — 1 0.

5. Pacuer ko3 uniuenta MmomHoct — 2 0.

6. Pacuer nnurenbHOCTEN MEpEXOIHbIX npoleccoB — 1 0.
Bcero — 10 6amos.

8.3 Tabnuua 4 — MNapameTpbl Ana BapmnaHToB KP2

NNe | Xs | B | Ry | X, | R, | Cp | Kr | U | £ | I,

cos
u 1 P

H

Bap- 1 Om | Om | Om | kOMm | KOM | 1® — B kl11 A —

1 20 5 1005] 1,5 | 0,5 | 400 8 220 5 12 | 0,85

2 15 2 04 | 1,2 | 0,4 | 250 5 220 2 8 0,8

3 12 2 0,2 | 25| 04 | 160 4 220 | 1,2 4 0,9
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Quomdaryie ThoR14 | Ro | Xy | R, | Cp | K7 | U S Iy, |c0s9,
BaP- | Om | Om | Om | kOM | KOM | n® — B | xk[og| A —
4 6 2 1025 2 0,6 | 200 2 220 | 0,5 2 0,7
5 25104 (01| 14 ] 04 | 500 2 127 1 20 | 0,7
6 25104 (003| 1,5 | 04 | 250 4 127 | 0,5 | 40 | 0,8
7 251 04 |001] 1,8 | 0,5 ] 250 8 127 {1 0,05 | 80 | 09
8 4 1 0,25 | 0,8 | 0,2 | 500 2 380 5 10 | 0,7
9 4 1 0,25 | 0,8 | 0,2 | 500 2 380 | 2,5 10 | 0,7
10 8 2 (025 1,5 | 0,4 | 250 4 380 1 10 | 0,8
11 4 1 0,251 0,9 | 0,2 | 250 2 380 | 0,5 10 | 0,9
12 1 0,25 10,02 | 0,2 | 0,05 | 350 4 100 | 10 20 | 0,7
13 1 0,25 | 0,06 | 0,2 | 0,05 | 250 2 100 5 10 | 0,8
14 1 0,251 0,25 | 0,2 | 0,05 | 200 1 100 1 5 0,9
15 102 005 5 (0,025]0,01 | 800 | 0,1 | 25 1 10 | 0,6
16 | 0,05|0,02| 0,6 [0,05]0,02| 600 | 02 | 25 | 0,5 5 0,7
17 | 0,2 0,05 1,4 {0,05]0,02| 400 | 0,2 | 25 [0,05]| 2 0,8
18 | 0,05 0,01 | 0,25 | 0,01 | 0,05 | 300 | 0,2 | 50 10 20 | 0,7
19 | 0,05 | 0,01 1 0,01 0,05 250 | 0,1 50 5 10 | 0,8
20 | 0,05 | 0,01 4 10,01 0,05 500 |0.05] 50 1 5 0,9
21 0,5 | 0,1 | 0,05]0,02|0,01 | 400 2 110 | 0,5 | 20 | 0,85
22 | 0,8 | 0,1 | 0,05]0,04 0,01 | 500 2 110 | 0,5 | 20 | 0,8
23 | 0,8 | 0,1 | 0,05]0,03 0,01 | 500 2 110 1 20 | 0,8
24 1 0,1 | 0,04 | 0,04 | 0,01 | 400 2 110 1 20 | 0,85
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Xg R, R, | X R Cp | Kr U, h I,

NoNo i i

H

cos®,

Bap- 1 Om | Om | Om | kOMm | kKOM | nd — B Kkl 11 A —

25 1 0,2 | 0,1 | 0,04 | 0,05 | 500 2 110 1 15 | 0,8

8.4 Npumep BbinonHeHns KP2 no BapuaHTty 3

Jl1s1 aTOrO BapuaHTa U3 Tabd. 5 cxeMa 3aMelleHus TpaHcpopma-
Topa (puc. 8.1) umeer nmapameTpsl:

— CYMMAapHO€  HHAYKTUBHOE  COINPOTUBIICHHE  PACCESHUS
X =12 [OmMm],

— AaKTUBHOE COIPOTHUBJIEHUE NEPBUYHON OOMOTKH R; =2 Owm,

— aKTUBHOE CONPOTUBJIEHUE BTOPUYHON 00MOTKH R, = 0,2 Owm,

— COIpPOTUBICHUE TOKY HamMarunuuBanust X, = 2500 [Om],

— aKTUBHOE CONPOTUBJICHHE OT MOTePb B cTanu R, =400 [Om],

— npoxoanas emkocts C, =160 nd,

— K03 puuueHT TpaHchopMalmu K, = 4,

— HanpsbkeHue nurarouen cetu U, =220 B,

— yYacToTa nepBuYHOro Hampsbkenus f; =1200 I'g,
— HOMMHAJIbHBIN TOK Harpy3ku /,, =4 A,

— KO3((pULIHEHT MOIIHOCTU Harpys3ku cosg, =0,9.

Onpenennrtn:
— TOKH XOJOCTOro Xxoaa [, ¥ KOpOTKOIO 3aMbIKaHus [,

— BBIXOJHOE HampsbkeHue U, pu HOMUHAJIBHOM TOKE /5, ,

— PE30HAHCHBIC YaCTOTBI HA XOJIOCTOM XOAY [, ¥ HOJ HAarpys-

KoH f,,,

— KO3 (DUIIMEHT TOJIE3HOTO IEUCTBUA 1 U KOAPPUUIHEHT MOUI-
HOCTH CXEMBI 3aMEIICHUST COS () TP HOMHUHAIBLHOM TOKE Harpy3KH,

— JUIMTEIILHOCTH IEPEXOHBIX IPOICCCOB IPH BKIFOYCHHAX
TpaHcopMaTopa Ha XOJIOCTOM X0y | IO/ Harpy3KOH.

Pemenue.
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PacueTsl BeqyTcs coriacHo cxeme 3aMerieHus: TpanchopmaTtopa
Ha puc. 8.1, mo popmynam u3 pazaena 10.2 yu. mocodbus [1].

Puc. 8.1

1. OnipenieneHue TOKOB XOJIOCTOTO XoAa /;, ¥ KOPOTKOIO 3aMbl-

Kanud /..
U U 220 ~0.09 A
0z JE R V25007 +4007 o
p T
] = Ul _ Ul _
1k — - -
Zys \/x§ n (R1 n R2K%)z
220 220

16,82 A

i 122 +(2+02.47) 1308

2. BropuuHoe HanpsKeHUE P HOMUHAIBHOM TOKE HArpPy3KHU:

U,, = i(Ul ~-Z., ]2”J = l(220— 13,08 -fj = 54,18 ~ 54B.
4 4

H

3. Pe3onaHcHBIC 4acTOTHI TpaHChOpMATOpA.
Pe3onaHcHas 9acToTa Ha XOJIOCTOM XOJIY:
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1 X
fpx = , TIC LH = B — 2500 = 0,33 I'n.
2n-JL -C 2nf,  2m-1200
i n
ITomygaem:
fpx ! :2,19'104 Fuz22 KFI_[.

210-4/0,33-160-107"2

3neck C, =160 nd =160-10""2 .
Pe3onaHcHas yacTora o1 Harpy3Kou:
1 X 12

— , mpu L, =—5 = =1,6-107 T
I = ™ e T oy T 2mn200
ITomygaem:
1 =3,15-10° I'm.

" ard1,6-107 1601072

Pe3oHaHCHBIE 4YacTOTHI AJisi TpaHc(opMaropa HE ONACHBI, TaK
KaK B JIECATKH pa3 MNPEeBBILIAIOT padouyto yactory f; = 1,2 kl'u:

315

22
fpx/ﬁ:L_2:1873; fpy/ﬁ:L—2=263.

4. KoappuumeHt nosie3Horo AEHCTBUS CXEMbl 3aMEIICHUS MPU
HOMUWHAJIbHON HArpy3Ke.

_ (5,) R, . R
(1, R, +(I5,) (R +RY) Ri+R+Ry
31ech
R =R, k7, RH:%-cosq};

2H

R =%-0,9-42 =187,2 Om.

ITomygaem:
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187,2

18724240242 = 0,973 97%.

n

5. KoadduumeHT MOITHOCTH CXEMbI 3aMElICHUS NP HOMH-
HAJILHOU HArpy3Ke COS

= arct X0+X*,’
® g&+&+&’
riue
2
X! =Z -sing, =Z,-Jl-cos’ @, :%wll—cosz 0, =
21
247
> y \1-0,9% =208-0,436 =90,7 Om.
ITomygaem:
et 12+90,7 .
P 301872

cos (p =c0s28° =(,882.

6. JIIUTEIbHOCTH TMEPEXOHBIX MPOIECCOB MPH BKIIOUCHUSIX
TpaHc(opMaTropa Ha XOJIOCTOM XOJly M MoJ Harpy3koiu. Onpenenser-
Csl, MPUMEPHO, YETHIPHMSI 3HAUCHUSMH MTOCTOSSHHBIX BPEMEHHU

t,, =4T., t,, =4T,,
rje

L
T,=—-=0,825 wmc,
Ru
T = X+ X, 1 12+49,7 1 0,07 we.
R +R,+R 2nf, 2+3,2+187,2 2m-1200
Bpems nepexoiHoro npoiiecca BKIHOYEHUs 0€3 Harpy3Ku:
t, =47, =4-0,825=3,3 Mmc.

tl’lx — . — . -3 . . 3 ~
OTO COCTaBUT %:l/fl_t”x f1=33-10"-1,2-10" =4, T10

ecTh 4 nepuojaa pabouel 4aCTOTHI.
Bpewms nepexoHoro nporiecca BKIFOYSHHS 0T Harpy3KOi:
t,y =47y =4-0,07=0,28 mc,

B 3,6 pa3 MEHbIIIE BpPEMEHU MEPEXOAHOTO MPOIIECCa Ha XOJIOCTOM XOy.
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JluTteparypa 1/ BbINOJHEHUS KOHTPOJIbLHON PadoThI

1. O6pycnuk B.II. MarHuTHbIE 3JIEMEHTBI AJIEKTPOHHBIX YCT-
poiicTB: YuebHoe nocooue. — Tomck: TYCVYP, 2006.

9 BOMPOCHI AN NPOBEPKU 3HAHUI, MONYYEHHbIX
NP USYHEHUUN OAUNCLUUTTTIUHBI M3 3Y

1. Ha3BaTth 4 OCHOBHBIX TUIIOMCHOJIHEHUN MD DV, ux ornuuu-
TEJIbHBIE CBOMCTBA.

2. HapucoBaTp 10 MaMsATH OJHY U3 THUIIOBBIX KOHCTPYKIMH MO
V.

3. IlokazaTh (HapuCOBaTh) CEUYECHHE MArHUTONpoBoAa MO, BhbI-
MOJIHEHHOTO Ha 2-X THUIIOBBIX CepJieuHMKaxX (OpoHEBOE, CTEP>KHEBOE
WJIM TOPOUJATBHOE UCTIOJTHEHUN).

4. Tlouemy ectb M3 C HENOJHBIM 3aMOJHEHUEM OKHa, KOrJa
NPUMEHEHHE UX ABJISETCSA 11e1ecO000pa3HbIM?

5. IloueMy mpu €CTECTBEHHOM OXJIXKJICHUH (opmysa AJisd IO-
BEPXHOCTH OXJIAXJACHUN KaTyllleK Oepercst A cliydas MOJIHOrO 3a-
TIOJIHEHMS OKHA, XOTS OHO HEIOJIHOE?

6. Kak onpenennts 00beM MarHUTONPOBO/IA U KATYIIECK?

7. CoCcTaBUTh U 3allUCaTh BbIpayKeHUdA 111 L, u L, y OIHOHN U3

TUIIOBBIX KOHCTPYKIIMK MO, yKa3aHHBIX NPENOAABATEIIEM.

8. OT Kakux BEJIIMYMH U MAPAMETPOB 3aBUCHUT BXOJHAS MOIII-
HocTh MD? (3.1).

9. Kakne BeMYMHBI ONPEAEISAIOT TOTEPHU MOIIHOCTH B CEPACY-
HUKax MarauTonporoaa? (3.4).

10. Kakumu BeMUMHAMU ONPEAENSIETCS MIOTHOCTh TOKa B 00-
MoTkax? (3.5).

11. ®opmyna 3akOoHa 3JIEKTPOMArHUTHOW WHAYKLWH, MTOSCHUTH
e€ cocrapisromue. (4.1).

12. ®opmyna 3aKkOHA IOJTHOTO TOKA, MOSICHUTH €€ COCTABJISIO-
mue. (4.2).

13. KpuBasg namaramnumBanus. HapucoBate u mOSCHUTH €€
cBoiicTBa (puc. 6.1, 6).
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14. PaznoBunHocth M3 no ux PyHKIHOHAILHOMY Ha3HAYECHHIO
(Ha3BaTh OCHOBHBIC).

15. YUem oTinmuaercs Ipoccenb OT APOCCEIsl HACHIIICHUS !

16. Uem oTinuyaeTcs MAarHUTHBIM YCHJIMTEIb OT JIPOCCENS Ha-
CBIICHUS?

17. Cxema 3amelieHus: TpancopmaTopa U cocTaB €€ mapameT-
poB (puc. 10.3).

18. Yem ornmuaerca TpaHcPOpMaTOp HAMPSHKEHUS OT TpaHC-
dbopmaropa Toka?

19. Kak Haiitu koadduiireHT tpanchopMaiuu Tpancpopmaro-
pa HanpsDKEHUS ?

20. Kak onpenenuts KIIJ[ 1 k03¢ PUIIMEHT MOIIHOCTH TpaHC-
dopmatopa Hanpsikenusa? (11.39), (11.40).

21. Kak nmpoBepuTh NPaBUIBHOCTH 3aIIOJIHEHUS OKHA MAarHUTO-
POBOJIa OOMOTKAMM?

22. Kakue mapaMeTpbl ONpeaeisioT JONYCTUMBIE IOTEPH MO~
HOCTH B 0OMOTKax MD? (3.2).

23. Kakue mapaMeTpbl ONMpEesiOT JONYCTUMbIE MOTEPH MONI-
HOCTHU B MarHurtomnpoBoje? (3.4).

24. TlpuHnun aeicTBust TpaHcpopMaTopa HaNPSKEHUS.

25. Oxapaktepu3oBath 4 Tuna peppomaTepuanoB sl MarHUTO-
npoBonoB MO, ux nokasarenu mius B, f;, A, u 1p.

26. Kakue nmapaMeTpbl OonpeAessitorT padouyro MHAyKIu MO?
(3.6).

27. Kakue nmapaMeTpbl ONpENEisaoT IIOTHOCTh TOKA B OOMOT-
kax? (3.5).

28. Kak ompeaenuTh TOK HamMarHW4MBaHUsS TpaHc(opmaTopa
HaIpPSHKEHUS ?

29. Kak omnpenenuth TOK KOPOTKOTO 3aMbIKaHUs TpaHc(opma-
TOpa HaINpPSHKEHUS?

30. OTnuuuTenbHbIE CBOMCTBA (PEPPUTOB, KOT/IA OHU MPUMEHS-
10TCS?

31. OT 4ero 3aBUCUT HMHAYKTUBHOCTH O0OMOTOK? OT MOTOKOB
paccessans? Kak e€ yMeHbIINTD?

32. Yo ABnsE€TCS UECHTPAIBHBIM ISl YCTAHOBJICHUS HOMHUHAJIb-
HBIX 3HAYEHU TOKOB M HAIPSIAKEHU 0OMOTOK MD?
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IIpumeyanue: B CKOOKax IOCIJIE BOIPOCOB CTOAT HOMepa (op-
MyJl U PUCYHKOB y4eOHOro mnocoous [1], KOTopble MOXHO HCIIOJIb30-
BaTh JJIs1 OTBETOB.
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