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ENEKTPOMAIMHETU3M

METOAMNYHI BKASIBKA
LOA0 BUKOHAHHA KOMIMJIEKCHOI' O SABOAHHA

1 [na BUKOHAHHS KOMMMIEKCHOro 3aBAaHHA No 1 CTyaeHTV NOBUHHI BUBUYNTY 3a
MiAPYYHUKOM 31 CMUCKY niTepaTypu Taki po3ginm: “MexaHika”, “Enektpuka”,
“EnekTpomMarHeTn3am” Kypcy Qi3MKn Ta BUKOHATKM /1abopaTopHi po6oTM 3 UMX
po3ginis.

2 Homepw 3apad, AKi CTYAEHT MOBUHEH BK/IKOUMTU B KOMIJIEKCHE 3aBfaHHS,
bpaTMo B TabnMUAX BapiaHTIB 3aBfaHb Ha CTop. 26. Homep BapiaHTa 36iraeTbcs 3
NMopsAKOBUM HOMEPOM NPi3BULLA CTYAEHTA B XXypPHasli rpynu.

3 KommnnekcHi 3aBfjaHHA CTyAeHTaMW BMKOHYKOTbCA B 30LUIMTaX LUKIIbHOIO
TIny. 3anncy peKoMeHALYETbCA BECTU Ha O4HOMY 60U apKyLla, 3anumwaro4umn apyruia
019 3ayBaXKeHb Ta pPeKOMeHAauin BuKnagada. YMOBM 3afay MepenucyoTbes
MOBHICTIO 6e3 CKopoyeHb. B KiHUI poboTn HeobXiAHO BKaslyBaTW HaBYaslbHI
MOCIOHMKM, AKUMWN CTYLEHT KOPUCTYBABCA MPU BUKOHaHHI KOMMEKCHOrO 3aBfaHHA
(aBTOp, Ha3Ba NMocibHWKa, MicLe BUAAHHSA, BUAABHULTBO, PiK BUAAHHS).

4 AKWO KOMMJIEKCHE 3aBAaHHSA He 3apaxoBaHO, CTYAEHT MOBMHEH BMNPaBUTU
NOMWUSIKK | nojaty poboTy Ha MOBTOPHY peLeH3ito. BunpasneHHs NOMWIOK Chif
BUKOHYBaT/ B TOMY CaMOMY )X 30LLMTI Ha BiJIbHOMY 60L,i apKyLLa 4v B KiHLi poboTH.

5 Po3B’A3aHHA 3afa4 MOBMHHO CYMNPOBOAKYBATUCHL MOACHEHHAMWU (CNig,
BKa3yBaTW OCHOBHI 3aKOHM Ta (POPMY/N, Ha AKNX 6a3yeTbCA PO3B’A30K, NOSACHIOBATU
3HayYeHHA CMMBOJIIB B (hopmynax). B Tnx Bunagkax, KoM Le MOX/INBO, CTYAEHT
MOBWHEH BMKOHATK 3 ONOMOIOH KPECNAPCbKOro Npuiaaas pUCcyHoK 40 3afadi.

6 Po3B’A3yBaTy 3aayy He0OXIAHO, K MpPaBuno, y 3araibHOMYy BUrNadi, To6To
BUpaXaTW LIyKaHy Be/MYMHY Yepe3 3afaHi B YMOBI BeNMUUHU (Y NiTEPHOMY
BUTNALL).

7 MMicns 3006yTTA  KiHUEBOro pesynbTaTy Heo6XigHO MepeBipuTH  1A0ro
PO3MIpPHICTb.

8 O6uuncneHHa B KiHLUEBI opMyni HeoOXiAHO BUKOHYBAaTW 3 AOTPUMAHHAM
npasua obumcneHHs (ave. y [8] "[ofaTok npo HabnmkeHi obumcnioBaHHA"). AK
npaBusIo, BigNoBiAb CNif 3anucyBaTh 3 TPbOMa 3HaUYLLMMU YACNaMU.
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ENEKTPOMAIMHETU3M

POBOYA NMPOIMPAMA
1 MexaHika

1.1 Bekrtopu LWBMAKOCTI Ta MPUCKOPEHHA. KiHemMaTMka MOCTynasibHOro pyxy.
KiHemaTtunka 06epTalbHOro pyxy. Pyx TOUKM MO KOfy.

1.2 3aKOHW AuHamiku. PiBHSHHA pyXy. Po6oTa NOCTiHOI Ta 3MiHHOI CUIN. 3aKOHWM
3MiHM Ta 36epiraHHA eHeprii.

1.3 ObepTanbHWii pyx TBEPAOro Tina. OCHOBHE PIBHSIHHS ANMHAaMIKM 06epTanibHOro
Pyxy.

1.4 Oedopmauis TBepgoro Tina. Cuna npy>HocTi. EHepria npyXHo4ehopMoBaHOro
Tina.

2 EnekTpuka

2.1 EnekTpuyHi 3apagn Ta IXHA B3aEMOfiA. ENeKTpuyHe none TOYKOBOrO 3apagy.
EnekTpunyHe none cuctemm 3apagis.

2.2 Teopema OcTtporpaacbkoro—laycca Ta 1i BUKOPUCTAHHS A1 OOYUCNEHHSA
XapaKTepPUCTUK eNeKTPUYHOIo nons.

2.3 Pi3HMUs noteHuianiB Ta 11 BW3HAYeHHA. 3B’A30K MIDK MOTeHLUiasioM |
Hanpy>XeHicTro nons. MNpoBigHNKNA B eNeKTPUYHOMY MOJT.

2.4 EnekTpoeMHicTb. 3’eflHaHHA KOHAeHcaTopiB. [ieNneKTpUKN B eneKTPUYHOMY
nosni.

2.5 TIOCTINHWIA eneKTpUYHUA cTpyM. 3akoHM Owma Ta [pkoyns—JleHua. 3’efHaHHS
onopis.

2.6 EnektpopywwiitHa cuna. MNpasuna Kipxroga.

3 EnekTpomarHeTumsm

3.1 MarHiTHe nosie Ta MarHiTHa IHAYKUiA. Hanpy>XeHiCTb MarHiTHOro nond. JliHii
IHAYKUIT MarHiTHOro nons. MarHiTHa Hanpy>XeHicCTb.

3.2 MarHiTH1in MOMeHT cTpymy. KOHTYp 3i CTPYMOM B MarHiTHOMY nosi. MarHiTHuiA
MOTiK. PyX 3apsamKeHNX YaCTUHOK B €/IEKTPUYHOMY | MarHiTHOMY Nosisix.

3.3 EnekTtpomarHiTHa iHaykuif. MNpaswno JleHua. CamoiHAyKuif. [HOYKTUBHICTD.
BBiMKHeHHSA | BUMKHeHHA RC Ta RL Kif.

3.4 B3aemMHe MepeTBOPEHHS eNIEKTPUYHUX Ta MarHiTHUX nonis. CTPyM 3MilLEeHHS.
PiBHAHHA Makcsensa.

KOMMMNEKCHE 3ABAOAHHANe1
B komnnekcHe 3aBfaHHA Ne 1BK/MO4YeHO 3afadi i3 posginis “EnekTprka” Ta

EnektpomarHetam”. CTyfeHT MOBWHEH pO3B’sA3aTu WicTb 3adady: 1.1; 1.2; 1.3; 1.4;
1.5;1.6.
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ENEKTPOMAIMHETU3M

OCHOBHI ®OPMYJIN
EnekTpuka

Hanpy)XeHiCTb Ta NoTeHLia/ efIeKTPOCTaTUYHOIO NoJA
E:F/Qo, @ZWn/Qo,
ae F — cuna, Wo Aie Ha AoJaTHWA TOYKOBWUIA 3apsig Qq, AKUIA NOMILLEHO B JaHy
TouKy nonst; W, — noTeHuiiHa eHepris 3apagy Qo.
Hanpy)XeHicTb Ta NOTeHUian MNons TOYKOBOro 3apagy Q Ha BifCTaHi r Bif
3apagy

S 5 Q= 9 :
472'806T 4'72-80‘51-
fe & = 8,85-1072 d/M — eneKTpUuHa NOCTIiHA; & — [JieNeKTPUYHA MPOHUKHICTb

cepeLoBuLLA.

Hanpy)eHicTb nons piBHOMIPHO 3apsAgKeHOoT cgepy padiycom R Ha BiACTaHI r
Bif, LleHTpa cohepn

a)E=0npur <R;

0) E:L2 npu r >R,

Argyer

ae Q — 3apan chhepu.

NiHiHa Ta noBepXxHeBa rycTuHa 3apsgy

dl dS
Hanpy>XeHiCTb MO HECKIHYEHHOro pPIBHOMIPHO 3apsApKEHOro UuiHApa

pagiycom R Ha BiAcTaHi r Bif OCi LumniHgpa

a) E=0npn r <R;
T

T

6) E= npu r2>R.
272'8061’
Hanpy)XeHicTb Nons HeCKiHYEHHOT PIBHOMIPHO 3apAMKeHOT MAOLWUHN
(o)
E= :
2¢g
3B’A30K Mi>K HaNpy>eHiCTo Ta NOTeHLia/IoM eNeKTPOCTaTUYHOro Nons
~ d
E-_"2
dr
Ana ogHopigHOro nons
E=P17%2 ’
d

Ae d — BifCTaHb MK eKBIMOTEHLiINHMMW MOBEPXHAMY 3 NOTEHLialaMUN ¢y Ta ¢.
Po6oTa cun nons Wwoao nepemilieHHs 3apsagy Qo 3 TOUKM NOMs 3 NOTEHLUia/10M
@1 B TOUKY 3 NMOTEHLIANIOM ¢,

Ay = Qo1 — ;).
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ENEKTPOMAIMHETU3M

EnekTpoeEMHICTb KOHAEHCaTOpa

ne Q- 3apag KoHgeHcatopa, U — pisHMUSA noTeHLianiB niacTMH KOHAeHcaTopa.
ENneKTpOEMHICTb M/IOCKOr0 KOHAEHcaTopa
C o EEQS
d
[ie S — nnowa KOXHOI N1acTUHM KoHAeHcaTopa; d — BiACTaHb MiXK NiacTUHAMM,
ENeKTpPOEMHICTb LMATHAPUYHOIO KOHAeHcaTopa
_ 2megel
In(R, /Ry)
e L — [oBXuHa 00KnagMHOK KoHAeHcaTopa, R; Ta R, — pagiycy KoakcianbHUX
LUnniHAapiB.

ENeKTpoeEMHICTb ChepuUyHOro KoHgeHcartopa

C =drsgye RiRz ,
Ry =Ry
ae R;1a R, — pagiycu KOHLUEHTPUYHKX Ciep.
EHeprisa 3apsagKeHoro KoHaeHcaTopa
2 2
W = QU CuU” Q |
2 2 2C

ae Q - 3apsg KoHAeHcatopa, C — KMOro emHicTb; U — pi3HMUA noTeHuianis
06KMaaMHOK KOHZeHcaTopa.

3akoH Oma

a) ANa OAHOPIAHOT AINAHKA Kona

| = —
R

Ae | — cmna cTpymy, WO NpoTikae no AinsHui Kona, U — Hanpyra Ha ginaHui; R —onip
BINAHKY;

0) 419 HEO4HOPIAHOT AINAHKKX KoMa

| = Q. —@, e
R+r

[e @1 — @ — PI3HNLA NOTEHLIaNB Ha KIHUAX AiNaHKK; e — EPC mpkepena, Wwo BXOAUTb
Y BINSHKY; T — BHYTPILLHIW onip mpKepena;

B) A4/19 3aMKHEHOI0 Ko/a

| — &
R+r
Ae R — 30BHILLHII onip Kona, r — BHYTPILUHIN onip mkepena.
Mpasuna Kipxroga
2.1, =0; 2R =2 ¢,

ge > |, —anrebpuyHa cyma CTPyMiB, LLIO CXOAATLCS B BY3/i;
> 1,R, — anrebpunyHa cyma nagiHHsA Hanpyru B 3aMKHyTOMY KOHTYPI;
Y &, —anrebpunyuHa cyma EPC mxepen, L0 BXOAATb B Lield KOHTYP.

6 BugasHuumnii uenTp OHA3 im. O.C. MNonosa



ENEKTPOMAIMHETU3M

EnekTpomarHeTnsm

3B'930K MiXK MarHiTHoI0 iHAyKUieto B Ta HanpyxeHicTio H marHiTHoro nons

B = pouH,
e 1o = 4-107" TH/M — MarHiTHa NocTiliHa; 4 — MarHiTHa NPOHWKHICTb i30TPOMHOrO
cepeoBuLLa.
3akoH bio—CaBapa—/lannaca
dH:i-l'[dlxr],

4 re
fie dH — Hanpy>KeHiCTb MarHiTHOro NOMS, LLO CTBOPIOETLCS eneMeHToM dl  JOBXUHM
NpoBiJHMKa 3i cTpyMoM |; F — pagiyc-BekTop, nposeaeHuii Big dl 4o Touku, B AKilt
3HaXOL4MTLCA HAMPY>KEHICTb.

Hanpy)XeHiCTb MarHiTHOro nosns
a) HECKIHYEHHO JOBroro npsAMoro nNpoBsigHMKa 3i CTpyMoMm | Ha BiacTaHi ry Big

oci
H - ;
27,
6) Bigpi3ka NpoBigHMKa 3i CTpyMOM | Ha BiacTaHi Iy Bif OCi
I
H =——(cose, +Cosa, ),
47Z'r0( 1 2)

fe oq | ap — KyTU, WO CTBOPHOE MPOBIAHMK 3 pafiycaMu-BeKTopamu, NpoBeseHMU
Bif, KIHLiB NPOBIAHNKA [0 TOUKM, LLLO PO3rNA4AETHCS;
B) B LLleHTPI KPYroBoro KoHTypa pagiyca R 3i ctpymom |
I

H=—:;
2R
) Ha OCi KpYyroBoro KoHTypa
IR?
H = 121
2(R? +a?f

[ie a — BifiCTaHb Bif LEHTPa KOHTYPY A0 TOUKK, e 3HaXOANTLCA HaNPY>KEHICTb;
1) HECKIHUYEHHO AOBroro cosieHoiga
IN
H=I1-n,=—,
I
Ae N — KinbKiCTb 06BUTKIB B 0OMOTLL CONeHoiaa; | — AOBXMHA COMEHOIAa; Ng —
Ki/IbKICTb 0OBWTKIB Ha OANHULKO AOBXUHW CONEHOIAA.
Cuna JlopeHua
F=Q[oxB]
ae Q — 3apaf YaCTUHKMK, WO PYXA€ETbCA 31 LWBUAKICTIO V B MO/ 3 MAarHiTHOMO
IHAYKUi€E B.
MoTiK BeKTOpa MarHiTHOT iHAYKUIT B yepe3 NiOCKWUIA KOHTYP B OAHOPIAHOMY
MarHiTHOMYy noni
®=B-S-cose,
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ENEKTPOMAIMHETU3M

—

[ie S — Nnowa KOHTypa; @ — KyT MiXK BEKTOpOM B Ta HOpManno i 4o NAOLWUHN
KOHTYpa.
[MOBHWIA MarHiTHUI NOTIK (MOTOKO34YerNeHHs)
$=Nob,
Ae N — KifIbKiCTb 00BMTKIB, LLIO MPOHM3YIOTHCA MOTOKOM .
EPC iHaYKUIT
dg
Lodt
3apag, Wo npoTikae No 3aMKHYTOMY KOHTYpPI NpY 3MiHI MarHiTHOro NoToKy

__A¢
R 1
e R —onip KoHTypa.
EHepria MarHiTHOro noss, Lo nos’a3aHa 3 KOHTYPOM IHAYKTUBHICTIO L, No

SIKOMY NPOXOAUTL CTPYM |,
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ENEKTPOMAIMHETU3M

3AIAUI

3agaya 1.1 PosB’asaTy y BIANOBIAHOCTI 3i CBOIM BapiaHTOM OfHY 3
HaBefeHMX HM>KYe 3aga4y. Homep 3agadi i BCi HeOOXigHI AaHi nogaHo B Tabn. 1.1
AKWOo B HOMepi 3afayvi € NiTepHWA IHAEKC, TO cnif BignosigaTW TifbkKM Ha
3anMTaHHs, KOTpe Bi4NoBiAaEe LbOMY iHAEKCOBI.

1 EnekTpocTaTMyHe rosie CTBOPHETHCA [ABOMA HECKIHYEHHVUMMW MapanesisHUMm
naowmHamMKn, AKi 3apsagKeHi pPiBHOMIPHO 3 MOBEPXHEBUMU TYCTUHaMWU O; Ta 0.
3HaiTK cuny, WO i€ B LIbOMY MOi Ha TOYKOBUIA 3apsg Q , AKLLO 3apsj nepebysac:
a) MiX nowpmHamm; 6) 3a MeXxamu MOLLMH.

2 ToukoBuii 3apsif Q; nepebyBae B LEHTPI PIBHOMIPHO 3apsmKeHOT cdepu
pafiycom R. 3HalTXU Hanpy>eHiCTb eleKTPOCTaTUYHOro Mo B [ABOX TOYKax, LU0
neXkaTb Bif LeHTpa Ha BIfACTaHi Iy Ta Iy, AKWO: a) 3apag cepn AopiBHIOE Q, ; 6)
NMoBepxHeBa rycTnHa 3apsagy cepu LOPIBHIOE 0;.

3 [oBra HATKa, PiBHOMIPHO 3apsaikeHa 3 MIIHINHOK IYCTUHOM Ty, PO3TalloBaHa
Ha OcCi [JO0Broro uwuniHgpa, pagiyc akoro R. LMniHAp PIBHOMIPHO 3apspKeHOo 3
NiHIMHOK TYCTUMHOK T,. 3HaWTU HaMpyXXeHICTb e/IEKTPOCTATUYHOrO Moss B ABOX
Touykax: 1) Ha BiAcTaHi ryBif HATKW; 2) Ha BiaCTaHi | Big noBepxHi unniHapa.

4 [1Bi [0Bri napanenbHi HUTKX PIBHOMIPHO 3apsaKEHO 3 NiHINHUMMK IYCTUHAMK
T, Ta T, BigctaHb MK HUTKaMM  [OpPiBHIOE |.  3HANTM  HanpyXXeHicTb
e/IeKTPOCTATMYHOr O MO B TOUL, WO nepebyBae Ha BiACTaHI Iy Bif, MEPLUOT HUTKK Ta
I, Bif 4PYroi HATKW.

5 EnekTtpoctaTMyHe MOMe  CTBOPKETLCA  PIBHOMIPHO  3apsfKeHUMMU
HECKIHYEHHOI M/OWMHOI0 Ta cepotro. MoBepxHeBa ryctuHa 3apsgy MiowmuHA 0.
Pagiyc ctepn R, noBepxHeBa rycTvHa 3apsgy 0,. LleHTp cdepu MicTUTbCH Ha
BiACTaHi | Big NNOWMHKW. 3HAATN HaNpPY>eHICTb NONA B TOYLi, KOTPa PO3MiLLieHa MiXK
cthepoto i NMOLMHOKO Ha BIACTaHI Iy Bif NAOLMHM.

3agada 1.2 Po3B’a3aTu OfHY 3 HM>KYenofaHux 3agady. Homep 3agadi i BCi
HeoOXIifHI AaHi HaBeaeHo B Taobn. 1.2.

1 CdepnyHMiA NOBITPAHMIA KOHAEHCATOP CKMNaAAaeTbCsd 3 ABOX KOHUEHTPUYHUX
cep 3 pagiycamnm R; Ta R,. KoHAeHcatop 3apsgKeHO [0 MNeBHOI pi3HML
noteHuianis. B Tabn. 1.2 3a4aHo No BapiaHTax Ry , R, 1 0fHY 3 TakuX BeINUUH:

Q — 3apag Ha 06KNagMHKaxX KOHAEHCaTopa;

U — pi3H1UA noTeHLianiB MiXK 00K1aanHKamu;

U — LWUBUAKICTb, IKY CNPUIAMAE eNeKTPOH, MPOXoadun nig Aieto cun nons Big ofgHiel
006KNaAMHKM [0 IHLLOI.

3HainTn: 1) BeNMUMHY, 3a3HayeHy B OCTaHHI KOMOHLI Tabiuui; 2) HanpyXeHicTb
MonA B KOHAeHCATOopi Ha BIACTaHI I Bif UeHTpa cihepy; 3) eHeprito KOHAeHcaTopa.

2 LJMniHApVYHUIA NOBITPAHWUIA KOHAEHCATOP CKAAaEThCa 3 ABOX KOaKCia/lbHUX
unniHapie pagiycammn Ry i R,. [loBxuHa KoHAeHcaTopa L. KoHaeHcaTop 3apsmpKeHo
[0 MeBHOI pi3HMUi noTeHuianis. B Tabn. 1.2 3agaHo No BapiaHTax po3mipu
KOHAeHcaTopa I OHY 3 TaKMUX BE/INYMNH:
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ENEKTPOMAIMHETU3M

Q — 3apsg Ha 06KNaAMHKax KOHAeHcaTopa;

U — pi3HMUA noTeHUianiB MiXK 06KNagnHKamu;

U — LUBMAKICTb, AKY Ma€ MNPOTOH, MPOXOAAYM Mif AI€0 CUA Nons Bif OAHIET
00KNaAMHKN 10 1HLWOV.

3HanTK: 1) BeNMUMHY, 3a3HayeHy B OCTaHHI KOMOHLUI Tabnumui; 2) Hanpy>XeHicTb
Nons B KOHAEHcATOPI Ha BIACTaHI r Big OCi uuniHgpa; 3) eHeprito KoHAeHcaTopa.

3 Mnockuii NOBITPAHMIA KOHAEHCATOP 3 MOLWE0 NAaCcTUH S i BiACTaHHIO MiX
naacTUHamy d 3apamkeHo | BUMKHYTO i3 mkepena. B Tabn. 1.2 3agaHo no BapiaHTax
PO3MIpV KOHAeHcaTopa Ta OfHY 3 TaKUX BE/NYMH:

Q — 3apsg Ha 06KNaAMHKax KOHAeHcaTopa;

U — pi3H1UA noTeHLiaNniB MiXK 00K1agnHKamu;

E — Hanpy>keHICTb Mosnsi B KOHAEHcaTopi;

U — LWIBMAKICTb, AKOT Haby[e eneKTPOH, MepemMillytounch nifg AiEro cun nona Bif
OfHIET 0OKNaAMHKN A0 THLLOT.

3HanTK: 1) BeNMYMHY, 3a3HayeHy B OCTaHHIA KOMOHUI Tabnuui; 2) HacKinbKu
3MIHWUTLCA eHeprisa KoHAeHcaTopa, AKLLO BiACTaHb MiXK MOro naacTMHamu 36iNbWnTm
B [1Ba pasu.

4 T1NOCKWIA NOBITPAHWUIA KOHAEHCATOP 3 MOLWEH NacTUH S i BiACTaHHIO MiX
nnacTuHamy d NigiMKHEHO A0 [Kepena efleKTpUYHOI eHeprii. B tabn. 1.2 3agaHo no
BapiaHTax po3Mipy KOHAEeHCaTopa Ta OL4HY 3 TaKMUX BE/INYUNH:

Q — 3apsAg Ha 06KNaAMHKax KOHAeHcaTopa;

U — pi3H1UA noTeHLianiB MiXK 00KNagnHKamu;

E — Hanpy>keHICTb Mo/si B KOHAEHcaTopI;

U — LBWAKICTb, Ky MaTuUme MPOTOH, MepemMillytounch nif Aiet0 cua nons  Bif
OLHIET 0OKNaAMHKN A0 THLLOT.

3HaiTn: 1) BeNMYMHY, 3a3HauyeHy B OCTaHHi KOMOHUi Tabnuui; 2) HacKifbKu
3MIHWUTBLCA eHeprisa KOHAeHcaTopa, AKLLO, He BUMMKaUM KOHAeHcaTop i3 [mKepena,
MNPOCTIp MiXK MOro nnacTMHaMn 3anoBHUTU  [i€NEeKTPUKOM 3 AieNIeKTPUYHOIO
MPOHMKHICTIO €.

3agayva 1.3 CknafiTb CXeMy 3 TPbOX CNOMYYEeHNX AINAHOK, WO Bifobpa>KeHi Ha
puc.1l. Homepa ginsHok, EPC mpKepen &, BHYTPILLHIN onip AXKepen r;, onip AinsgHOK
Ri (a6o cuna cTpymy I;, WO NpoTiKae No OAHIiA i3 AiNSHOK B HanpsamKy Big T. A fo B)
3ajaHo no BapiaHTax B Ta6n. 1.3.
3HainTn: 1) BeNNMYMHWM, 3a3HaueHi B OCTaHHI KONOHLi Tabnumuy;
2) Pi3HMLIO NOTeHLiaiB MK Toukamun A i B.
MpuKknag cxemu, WO Bignosigae 25—My BapiaHTy, NokasaHuii Ha puc.1,a.

3afgaya 1.4 Po3B’a3aTu Of4HY 3 HU>XKYenofdaHux 3a4ay (Homep 3agadi BKasaHo B
Tao6n. 1.4).

1 3HalWTU iHAYKUi0 MarHiTHOro nossi, WO CTBOPHOETLCA ABOMA HECKIHYEHHO
[OBrMMM  NpoOBigHMKaMK 3i CTpymMOM. Homep pucyHka, Ha $SKOMY MOKas3aHO
po3TallyBaHHS NPOBIAHUKIB, 3HaYeHHS cunn CTpyMiB I Ta I, TOUKa, B AKiin MOTPIGHO
3HaNTW MarHiTHY iHAYKLUitO, 1 HeobXiAHI BiaCcTaHi 3a4aHo B Tabn. 1.4.
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ENEKTPOMAIMHETU3M

2 3HalNTN HanPY>eHICTb MarHiTHOro Mosf, WO CTBOPKETHCA HECKIHYEHHUM
MPAMONIHINHMM MPOBIAHNKOM | KPYroBMM KOHTYPOM pagiyca R. Homep pucyHka, Ha
AKOMY MOKa3aHO po3TallyBaHHA NPOBIAHMKA | KOHTYpa, 3HAYEHHS CUAN CTPymy B
NPoBigHUKY |y Ta KOHTypi |, , TOUKa, B fAKiA Tpeba 3HANTM HarpyXeHiCTb, Ta
HeoOXifHI BiACTaHi 3afjaHo B Tabn. 1.4.

3 Mo HecKiHYeHHO [OBromMy 3irHyTOMY APOTOBI NpoTikae ctpym l;. Homep
PUCYHKa, Ha SIKOMY Bi[l06paXKeHO (DOpMY Ap0Ta, 3HAUYEHHSI CU/IM CTPYMY i1 HEOOXiaHI
BifCTaHi 3aaHo B Tabn. 1.4. 3HaTW iHAYKLiO MarHiTHOro noss B Touui O.

4 HecKiH4YeHHO AOBrNiA NPOBIAHWK, 3ITHYTUIA Mif KYTOM o, i KPYrOBUA KOHTYpP
pagiycom R nexaTtb B OAHIA MAoOWMHi. HoMep puUCyHKa, Ha SIKOMY OKa3aHo
pO3TallyBaHHA MPOBIAHUKA | KOHTYPA, 3HAUYEHHS CUAU CTPYMY B MPOBIgHUKY |; Ta
KOHTYpI |5, KyT « i1 HeobXiaHi BigcTaHi 3agaHo B Tabn. 1.4. 3HaTU HanpyXXeHiCTb
MarHiTHOro nons B LEHTPI KPYroBoro KOHTypa.

3agayva 1.5 Po3B’sa3aTy 0fHY 3 HMXKYenodaHux 3agad (HoMmep 3agadi yKasaHo B
Tabn. 1.5).

MpumiTka: 1 a. 0. M. = 1.66-107" kr (aToMHa oauHMUA Macu); e = 1,6:107™° Kn
(enemeHTapHWiA 3apsig).

1 3apsimpKeHa YacTMHKa 3 Macoro m Ta 3apsgom Q BreTina B OAHOPIAHE MarHiTHe
rnosne 3i WBMAKICTIO V, WO HanpasieHa nif KyTom « [0 NiHi iHAYKLiT, I pyXaeTbCs
Mo rBUHTOBI NiHIT. KpOK rBUHTOBOI MiHIT A0PiBHIOE h, pagiyc aopiBHIOE R. IHAYKLIA
MarHiTHoro nonda B. 3a 3agaHumu B Tabn. 1.5 3HAYEHHSMM BENYMH 3HANTU
BE/IMYMHY, LLIO 3a3HaYeHa B OCTaHHIi KOMOHLi Tabnui.

2 3apamkeHa YaCTUHKa 3 Macot m i 3apsgom Q npowiwia NpucKoproBasibHY
Pi3HULUIO noTeHuianis U i, BTpanuBlUM B OAHOpPiAHe MarHiTHe nose (MarHiTHa
IHAYKUiA B), pyxaetbca no kony pagiycom R. 3a 3agaHvmMm B 1abn. 1.5 3Ha4YeHHAMUA
BE/IMYMH 3HANTW BENIMUUHY, L0 3a3HaYeHa B OCTaHHI KONOHLi Tabnumu,.

3 3apsafKeHa 4yacTMHKaA 3 mMaco m i 3apsgoMm Q, BnitatoumM B OfHOpigHe
MarHiTHe none (MarHiTHa IHAYKUiS B), pyxaeTbca Mo KONy, 34iACHIOKYMA OAWH
06epT 3a yac T. 3a 3agaHuMu B Tabn. 1.5 3HaYEHHAMMW BENMUUH 3HANTN BENNYMNHY,
LLL0 3a3HayeHa B OCTaHHI KONOHUi Tabnmu,.

3agayva 1.6 Po3s’A3aTu 0AHy i3 HU>XKYenogaHux 3agay (Homep 3afadvi BKas3aHo B
Tab6n. 1.6).

1 Pamka nnouweto S, wo mae N 06BUTKIB ApPOTY onopom R, nepebyBae B
OZHOPIAHOMY MarHiTHOMY Mosi 3 iHAyKuieto B. MNnowmHa pamkn cKnagae KyT a 3
NiHIAMW  MarHiTHOT  IHAYKUii. Tlpyn  3MiHI  HanpamKy MarHiTHOro nons Ha
MNPOTMNEXHWUIA NO pamui NpoxoanTb 3apad Q. 3a 3Ha4YeHHSIMU BENNYMH, 3aaHNMU B
Tabn. 1.6, 3HaNTV BEIMUMHY, L0 3a3Ha4YeHa B OCTaHHI KONOHL Tabnumu,i.

2 Ha coneHoip i3 3a/1i3HMM 0CepAsaM [LOBXMHOKW | 1 njowero nonepeyHoro
nepepisy S Hagito gpotaHe Kinbue. O6moTKa coneHoiga mMae N 06BUTKIB. Mpu
3aMMKaHHI Kofia B 0OMOTL COMeHoiga 3a Yac A t BCTAHOBMKOETLCA CTpym |. Mpwn
LbOMY B [pOTAHOMY KifibLi HaBOANTLCA cepefHa EPC &y MarHiTHa NPOHWUKHICTD
3a/i3a B UMX YMOBaX g 3a 3HAYEHHAM Be/IMYMH, 3agaHuMmu B Tabn. 1.6., 3HalTu
BE/IMYMHY, LLIO 3a3HaYeHa B OCTaHHI KOMOHLi Tabiui.
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3 B ogHopigHOMY MarHiTHoOMy nosi 3 iHAyKuieto B 06epTaeTbCsa KOpOTKa
KOTywWwKa, wo Mae N 06BuTKIB giameTpom D. Bicb 06epTaHHA NIEXUTb B MOLMHI
06BMTKIB KOTYLUKM | € MepneHAuKYynspHa A0 NiHIA iHAYKUIT MarHiTHOro nons.
KyToBa LWBMAKICTL 00epTaHHs @ (YacToTa obepTaHHA v, nepiog T). MakcumManbHe
3HayeHHA EPC iHAYKUIT, WO BMHUKAE B KOTYLULI, &nax. 3@ 3HAUEHHAMW BENINYMH, AKI
3afaHo B Tabn. 1.6, 3HaTV BENIMUMHY, 3a3HayeHY B OCTaHHI KONOHLi Tabnumui.
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METOONYHECKNVE YKA3AHUA
MO BbINMOJIHEHNHO KOMITJIEKCHOI O 3SA0AHNA

1 [ns BbINONHEHMA KOMMIEKCHOrO 3adaHna Ne 1 CTyAeHTbl JO/MKHbI BblyYnTb
Mo YYeOHWKY M3 CMuCKa nuTepaTypbl Cnefywowme pasgenbl  “MexaHuka”,
“IneKkTpnyecTBo”,  “OneKkTpomMarHeTMsm”  Kypca  (pM3UKM U BbINOJHUTb
nabopartopHble paboTbl M0 3TUM paszenam.

2 Homepa 3afjay, KOTOpble CTYAEHT [O/KeH BKIHUUTL B KOMIM/IEKCHOE
3afjaHue, 6epyTca K3 Tabnuy BapuaHTOB 3afdaHuii Ha cTp. 26. Homep BapuaHTa
COBMafaeT C NopALKOBLIM HOMEPOM (haMUINN CTYLEHTA B XXYpHae rpynnbl.

3 KomnnekcHoe 3ajaHuve BbIMOSHAETCA CTYLEHTOM B TeTpagu LUKO/IbHOro
Tnna. 3anncu peKoOMeHAyeTCst BECTW Ha OZHOM CTOPOHE NINCTa, OCTaB/IsAs APYryto Ans
3aMeyaHUii U pekoMeHJaumii npenogaeartens. YCnoBua 3afjaqv nepenucbiBaloTCs
MOSIHOCTLIO, 6e3 CokpalleHuil. B koHLue paboTbl HEOOXOAMMO YKa3blBaTb Y4eOHble
nocobus, KakuMmn CTYLEHT NOJb30BASICA MPU BbIMO/IHEHUN KOMIMIEKCHOTO 3aJaHus
(aBTOp, Ha3BaHWe NOCO6US, MECTO U3AaHWA, U3LaTe/bCTBO, o4 U34aHNA).

4 ECNM KOMMJIEKCHOE 33faHue He 3a4TeHO, CTYAEHT AO/DKEH MWCNpPaBuThb
OLUMBKM 1 nofaTb paboTy Ha MOBTOPHYIO peLieH3unto. cnpasneHve owWnboK cnepyet
[enatb B TOW Xe TeTpagu, Ha CBOOOAHON CTOPOHE INCTA U B KOHLE paboThl.

5 PelweHne 3afay [O/MKHO COMPOBOXAATLCA MOACHEHUAMU  (YKasblBaTb
OCHOBHbIE 3aKOHbl M (POPMY/bl, HAa KOTOPbIX 6asnpyeTcs peLleHre, OO6bACHATD
3HauyeHuns 6yKB B hopMynax). B Tex cny4dasx, Korga 3T0 BO3MOXHO, CTYAEHT [0/HKeH
BbINO/IHUTL C MOMOLLIbHO YEPTEXHbIX MPUHALAEXHOCTEN PUCYHOK K 3aaye.

6 Pewartb 3agayn HeobX0AMMO, Kak MpaBwsio, B 06LWEM BUAE, T. €. BblpaXaTb
MCKOMYIO BENIMYMHY Yepe3 3alaHHbIe B YCI0BMM BEIMUMHbI (B OYKBEHHOM BUAE).

7 [locne nonyyvyeHUss KOHEYHOro pesynbTata HeoOXOAUMO MPOBEPUTL €ro
pa3MepHOCTb.

8 PacuyéTtbl N0 KOHeYHOW hopmyne HeO6XOAMMO BbIMOMHATL C COBMOAEHNEM
npasun BblumcieHus (cM. B [8] "TpunoxeHre 0 NPUBAVIKEHHBLIX BblUYMCIEHUAX').
Kak npasusio, OTBET CnefyeT 3anncbiBaTb C TPEMA 3HAYALLMMM YUCIaMM.

BugasHuunii ueHTp OHA3 im. O.C. Monosa 13



ENEKTPOMAIMHETU3M

PABOYAA NMPOIMrPAMMA
1 MexaHunkKa

1.1  BekTopbl CKOpPOCTM W YCKOpeHus. KuHemaTuKa MoCTynaTesibHOro
ABMWKeHUA.  KnHemaTuka BpallaTenbHOro [ABWKeHUA.  [BMXKEHMEe TOUYKM Mo
OKPY>XXHOCTH.

1.2 3aKoHbl [AMHaMUKW. YpaBHeHWe [ABWKeHWA. PaboTta MNOCTOSHHON W
MePEMEHHO CU/Ibl. 3aKOHbI M3MEHEHUS 1 COXPAHEHWS SHEPT UM,

1.3 BpatuaTtenibHoe aBueHue TBepaoro tena. OCHOBHOE ypaBHEHWE AMHaMUKU
BpaLLaTeNbHOro ABMKEHNS.

1.4 [etopmauma TBepgoro Tena. Cwuna ynpyroctu. 3Heprus ynpyro
AedopmmnpoBaHoro Tena.

2 DNeKTpNYecTBo

2.1 OnekTpuyeckune 3apafbl M WX B3aMMOAEWCTBME. DMEKTPUYECKOe Mose
TOYEYHOro 3apsafa. INeKTpnYecKoe nose CUCTeMbl 3apAL0B.

2.2 Teopema OcTporpaackoro—Iaycca n eé ucnonb3oBaHue 4N BblYUCIEHNA
XapaKTePUCTUK 3NEKTPUUYECKOTO NOSS.

2.3 PasHocTb noTeHUmanoB 1 eé onpegeneHve. CBA3b Mexay NOTEHLMaIOM U
Hanps>KeHHOCTLIO NonA. NMPoOBOAHNKM B 3/1eKTPUYECKOM MOJe.

2.4 OnektpoeMKkocTb. CoeguHeHWe  KOHAeHcaTopoB. [AN3INEKTPUKN B
3NEeKTPUYECKOM MNoJe.

2.5 TIOCTOSHHbIA 3neKTpuyecKniA TOoK. 3akoHbl Oma wu  [hxkoyns—JleHua.
CoefvHeHVe CONPOTUBIIEHWIA.

2.6 OnektpoaswxyLiasa cuna. Mpasuna Kupxroda.

3 DneKTpomMarHeTusm

3.1 MarHuTtHoe none v MarHUTHasa UHAYKUMA. HanpsaXXeHHOCTb MarHUTHOro
nong. JINHUN NHAYKUUM MarHUTHOro nond. MarHutHas HanpsaXeHHOCTb.

3.2 MarHuTHbIn MOMEHT Toka. KOHTYp C TOKOM B MarHWTHOM [Ofe.
MarHuTHbIA NOTOK. [BVKeHME 3apsXKeHHbIX YacTuL, B 3IEKTPUYECKOM Y MarHUTHOM
nonsx.

3.3 OnekTpomarHutHaa wuHAykuma. [lpasuno JleHua. CaMouMHAYKUKS.
NHAYKTMBHOCTbL. BKntoueHme n nckntoveHne RC n RL uenen.

3.4 B3anmHOe npeobpa3oBaHMe 3MEKTPUYECKMX WM MarHWTHbIX Monein. Tok
cMeLLeHns. Y paBHeHe MakcBsenna.

KOMMNNEKCHOE 3A0AHWE Nel
B komnnekcHoe 3agaHme Ne 1 BK/AWOYEHbl 3adayn U3 pasfenos

“3nekTpuyecTBo” N “3InekTpomarHetuam”. CTyAeHT [O/DKEH PeLUnTb LeCcTb 3a/au:
1.1;1.2;1.3;14;1.5; 1.6.
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OCHOBHbIE ®OPMY /bl
ONeKTPUYecTBo

Hanps»XeHHOCTb 1 NOTeHLMaN 3/1eKTPOCTAaTUYECKOr 0 NoJiA
E=F/Q; 9 =W, /Q,
rie F — cuna, KoTopas [eiicTByeT Ha MPOGHbIA ToueuHbll 3apsg Qo, KOTOPbI
Haxo4MTCA B laHHON Touke nons; W, — noTeHumanibHas aHeprus 3apsga Qo.
Hanps»XeHHOCTb 1 NOTeHUMan nona To4eyHoro 3apsaga Q Ha paccTofHWUM r OT
3apsaga
F-— 2 ; Q= _Q )
472'808'I’2 Arege - ¥
rie & = 8,85-107% d/M — anekTpuyeckas MOCTOSIHHAA, & — AWN3NeKTpUYeckas
MPOHUL,AEMOCTb Cpefpbl.
HanpspkeHHOCTb NONS paBHOMEPHO 3apsHKEHHOM ciepbl paguycoM R Ha
PacCTOAHWW I OT LieHTpa cepbl
Q) E=0npur <R;
0) EzL npu r >R,
drege- r?
roe Q — 3apsag cepsl.
JnHeiHasa 1 NoBepxXHOCTHasA NIOTHOCTbL 3apaga
_9Q o= 9Q
o] dS
Hanps»keHHOCTb Mons 6eCKOHeYHOro pPaBHOMEPHO 3aPSXKEHHOrO UMIMHAPA
pagMycom R Ha paccToAHUW I OT OCW LIMHAPa
a) E=0npn r <R;
T

T

6) E=— npn r2>R.
2rggE - I
Hanps>keHHOCTb M0/ 6eCKOHEYHOM paBHOMEPHO 3apsKEHHOW MI0CKOCTU
(o)
E=——.
2¢¢,
CBA3b MeXay HanpAXXeHHOCTLHO M NMOTeHLNaIoM 3/1EKTPOCTATUYECKOro Nnoss
~ d
E=—-2.
dr
[na ogHopoaHoro nons
E — ¢1 B (02
d
roe d — paccTosiHMe MexXxay 3KBUMOTEeHUMaIbHbIMU MOBEPXHOCTAMK C NOTEHLMaNamMu

¢ @o.
PaboTa cuni noss No nepemMeLleHnto 3apsiga Qg U3 TOYKM MOJS C NOTEHLIMANIOM
@1 B TOYKY C MOTEHLMAIOM ¢»

Ay = Qoo — ).
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ONeKTPOEMKOCTb KOHZIEHCaTopa

roe Q — 3apsap KoHzeHcaTopa, U — pasHOCTb MOTeHUMaoB Mexay naacTUHamu
KOHZleHcaTopa.
ONEKTPOEMKOCTb M/IOCKOro KOHAeHcaTopa
C:&eoS
d
roe S — nnowganp Kaxaon nnacTuHbl KoHAeHcaTopa;, d — pacCcTosiHMe Mexay
niacTUHamu.
ANeKTPOEMKOCTb LIMTMHAPUYECKOTO KOHAeHcaTopa
2regel
In(R, /Ry)
roe L — onvHa 0o6Knagok KoHaeHcatopa; Ry M R, — paguycbl KoaKCUasibHbIX
LWTMHAPOB.

ONeKTPOEMKOCTb ChepUUecKOro KoHaeHcaTopa

R R
C=47Z'808#,

2™
roe Ryn Ry — pagnycbl KOHLEHTPUYECKNX Chep.
3Heprusa 3apsHKEHHOr0 KOHAeHcaTopa
2 2
W = QU _Cu® Q |
2 2 2C
roe Q — 3apsg KoHaeHcatopa, C — ero 31eKTpPoéMKOCTb; U — pasHOCTb NOTEHLMaN0oB
Ha 00K/lagkax KoHAeHcaTopa.
3akoH Oma
a) A9 0Q4HOPOAHOrO yyacTKa Lenw:

U

| = —
R
roe | — cvna Toka, KOTOpbIA NPOTEKaeT Mo yyacTKy uenu; U — HanpshkeHne Ha
y4yacTke; R — CONpPOTUB/IEHME YHACTKa,;
6) 419 HEO4HOPOAHOIO yyacTKa Lenw:
| PP %E
R+r
rae @1 — @ — PasHOCTb MOTEHUMaIOB Ha KOHUAX yyacTka, ¢ — 34C UCTOYHUKA,
KOTOPbI HAXO4MTCA Ha Y4acTKe; r — BHYTPEHHee CONnpoTUBIEHNE UCTOUHMKE,;
B) NS 3aMKHYTOW Lienu

=5
R+r
roe R — BHELLHee conpoTuBeHNe Lienun, r — BHyTPeHHee ConpoTMBIEHNE UCTOUYHNKA.
Mpasuna Kupxroda:
2 1i=0; 2R =2¢,
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roe > 1, —anrebpavyeckas CymMMa TOKOB, KOTOPble CXOAATCS B Y3/e;
> I;R; —anrebpanyeckas cyMma nageHns HanpsXKeHNst B 3aMKHYTOM KOHTYPE;
Y& — anrebpavyeckas cymma 3[C WCTOYHWMKOB, KOTOpPble BXOAAT B 3TOT
KOHTYP.

ONEeKTPOMarHeTn3m

CBA3b MeX/y MarHUTHOW UHAYKUMel B 1 HanpsbkeHHOCTbIO H MarHuTHOro

nons:
B=uouH

rae o = 41077 TH/M — MarHMTHas NOCTOSHHAA; 1 — MAarHUTHas MPOHWULAEMOCTb
M30TPOMHOW cpefbl.

3akoH bno-Casapa-/lannaca:

= 1 1-[dIxF
g o L 1-Idlxr]

4 r3

rie dH — HanpsKeHHOCTb MarHMUTHOTO MONS, KOTOpoe co3jaeTcsi anemeHTom dl
[/VHbI NPOBOAIHMKA C TOKOM |; F— paanyc-BeKTop, npoBefeHHbIl oT dl K Touke, B
KOTOPOIA HaXOAMTCA HaNPSXKEHHOCTb.

Hanps»XeHHOCTb MarHUTHOro noss
a) 6eCKOHEeYHO A/IMHHOIO NpAMOro NpPoBOAHMKA C TOKOM | Ha pacCTOAHUM Ty OT

ocu
I
H=——;
27t
0) oTpe3Ka NMPOBOAHMKA C TOKOM | Ha pacCTOSAHUN Iy OT OCU
I
H=——(cose; +cosa, ),
4nr, ( )

roe a; W a — YINbl, KOTOPble CO34aeT MNPOBOAHWK C padnyC-BEKTOpaMM,
I'IpOBe,D,eHHbIMI/I oT KOHLI,OB ﬂpOBO,qHMKa K TO4YKeE, KOTOpaFI paCCManI/IBaETCFI;
B) B LLEHTPe KPYroBoro KoOHTypa paguyca R ¢ Tokom |
|
" 2R’

') Ha OCW KPYroBoro KOHTypa
IR?
3/2"'
2(R? +a?)
rae a — pPacCtogHMeE OT LEeHTPa KOHTYpa K TOYKe, rae HaxoanTCa HarpsaXXeHHOCTb,
A1) 6eCKOHEYHO [A/IMHHOTO CoMieHoMAaa

H =

rae N — KO/M4YecTBO BUTKOB NPOBOJA B 0OMOTKe coneHouaa; | — AnmHa coneHouga;
Ng— KOSIMYECTBO BUTKOB Ha eAVHWLLY [/IMHbI CONeHonaa.
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Cwuna JlopeHua
F=Q[oxB] ’
roe Q — 3apsag 4yacTuyKuM, KOTopast ABUraeTcs CO CKOPOCTbK v B MOJe C MarHUTHOWA
MHAOYKLUWeR B.
MOTOK BEKTOpa MarHWUTHOM WHAYKUMM B uepes MNMOCKWiA KOHTYp B
OZHOPOAHOM MarHMTHOM rosne
®=B-S-cose,
rge S — naowaab KOHTYpa;, @ — Yroa Mexiy BeKTopoM B v Hopmanbio fi K
MIOCKOCTU KOHTYpa.
[MONHbIA MarHMTHBIA NOTOK (NOTOKOCLUENEHNE):
$=N®
roe N — KOfiM4ecTBO BUTKOB, KOTOPbIE MPOHU3bIBAKOTCSA NOTOKOM @.
34C NHAYKLMN B KaTyLLKe
dg
odt
3apafd, KOTOpbliA MpOTeKaeT Mo 3aMKHYTOMY KOHTYpPY nNpuv  WU3MeHeHUU
MarHMTHOrO NMoTOKa,
Q--2¢
R
roe R —conpoTuBneHne KOHTypa.
SHEpPrna MarHWTHOrO Moss, CBA3aHHAasA C KOHTYPOM WMHAYKTUBHOCTbIO L, Mo
KOTOpPOMY NPOXoauT ToK |,
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3ALAUN

3agadya 1.1 PewuTb B COOTBETCTBMM CO CBOMM BapuaHTOM OfHY U3
NpVBeAEHHbIX HUXKe 3aaay. Homep 3afaum 1 Bce HeOOXOAMMbIe fiaHHble MPUBEAEHbI B
Tab6n. 1.1. Ecnu B HOMepe 3afayun eCTb OYKBEHHbIA MHAEKC, TO CneflyeT O0TBeyaTb
TO/bKO Ha BONPOC, KOTOPbIA COOTBETCTBYET 3TOMY UHAEKCY.

1  DOnektpocTtaTMyeckoe  rofie  co3gaerca  AByMSA  GECKOHeYHbIMU
napannenbHbIMU MI0CKOCTAMW, KOTOPbIe 3aps>KeHbl PaBHOMEPHO C MOBEPXHOCTHLIMMN
NNOTHOCTSIMU 01 U 0,. HaliTu cuny, KoTopas AeNCTBYET B 3TOM MOJe Ha TOYEYUHbIIA
3apag Qi , ecnn 3apaf HaxoguTces: a) MeXay MnockocTaMu; 6) 3a npefdenamu
MNOCKOCTEN.

2 TouYeuHblin 3apsg Q; HAXO4MTCA B LIEHTPE PaBHOMEPHO 3apSPKEHHON cepsbl
pagnycoM R. HailTy Hanps»KEHHOCTb 3MEKTPOCTATMUYECKOro MoNs B ABYX TOUKaXx,
KOTOpble fiexar OT LeHTpa Ha PacCTOAHUM Iy U I, eCNN: a) 3apsaf Chepbl paBHAETCA
Q. ; 6) NoBepPXHOCTHasA NIOTHOCTL 3apsa Chepbl paBHa 0,.

3 [/HHas HWUTb, PaBHOMEPHO 3apshKeHHasd C JIMHEAHOW MNOTHOCTbIO Ty,
pacnonoXkeHa Ha OCW A/MHHOIO UunuMHApa, paguvyc Kotoporo R. LunnHap
PaBHOMEPHO 3apshkKeH C JIMHEMHOW MNIOTHOCTbIO Tp,. HalTh  Hanps»KeHHOCTb
3/1IEKTPOCTAaTMYECKOro Mons B ABYX TOYKax: 1) Ha pacCTOAHUW Iy OT HUTK; 2) Ha
paccTosaHUK | 0T MOBEPXHOCTU LMNNHAPA.

4 [iBe A/MHHbLIX NapasnenbHbIX HUTW PaBHOMEPHO 3apsiKeHbl C JIMHEAHbLIMM
MNOTHOCTAMM T; W T,. PacctosiHe — mexay Hutammn pasHsietcsd | Haitu
Hanps>KEHHOCTb  3/IEKTPOCTAaTUYECKOr0 MoNa B TOYKe, KOTOpas HaxoauTca Ha
PacCTOSHUN Iy OT NEPBO HUTW U Iy OT BTOPO HUTW.

5 OJJeKTpocTaTuyeckoe Mo/se  CO34aeTcA  PaBHOMEPHO  3apsXKEHHbLIMU
GECKOHEYHOW MI0CKOCTLI0 U chepoid. MNoBEPXHOCTHAs NIOTHOCTL 3apsja NI0CKOCTU
0,. Paguyc cgepbl R, noBepxHOCTHad MAIOTHOCTb 3apsAga 0,. LIeHTp cdepsbl
HaxoAauTcsa Ha paccTosHuKM | oT nnockocTn. HaTu Hanps>KEHHOCTb MOMS B TOUKE,
KoTopasi HaxoauTcs Mexxay chepoil 1 NIOCKOCTbIO Ha PacCTOAHWM Iy OT M/IOCKOCTMW.

3agada 1.2 PewunTb OAHY U3 cregylowux 3afjay. Homep 3agaunm u Bce
Heobxo4VMble AaHHbIe NpuBeAeHbl B Tabsn. 1.2.

1 Cthepryeckmin BO3LYLUHBIA KOHAEHCATOP COCTOUT U3 ABYX KOHLEHTPUYECKUX
chep ¢ paguycamm R; u R,. KoHAeHcaTop 3apskeH C HEKOTOPOW Pa3HOCTLHO
noTeHuymanos. B 1abn. 1.2 3agaHbl NMo BapuaHTam R; , R, v ofHa u3 crnegyrowmx
BE/INYMH:

Q — 3apag Ha 06KnafKax KOHAeHcaTopa;

U — pa3HOCTb MOTEHLMaN0B MeXxay 00KiafKkamu;

U — CKOPOCTb, KOTOPYHO MPUOBPETET 3/1IEKTPOH, NPOX0AA NOL AeNCTBMEM CUM NOSS
OT O4HOW 00KNaAKN K APYTOW.

HainTn: 1) BefMuMHY, YKa3aHHYKO B TMOCNefHeld KO/IOHKe Tabnuupl; 2)
HanpsHKEHHOCTb NOMS B KOHAEHCATOPE Ha PacCTofAHWMM I OT UeHTpa cdepbl; 3)
3HEPru0 KoHAeHcaTopa.
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2 LINNMHAPUYECKMIA BO3AYLUHBIA KOHAEHCATOP COCTOUT M3 ABYX KOaKCUa/bHbIX
UnMNnHApPoB pagnycamu R; n R,. AnvHa KoHAeHcatopa L. KoHaeHcaTop 3apskKeH C
HEKOTOPOM Pa3HOCTbO NoTeHuManos. B Tabn. 1.2 3agaHbl N0 BapnaHTam pasmepbl
KOHZeHcaTopa 1 0fHa 13 CNefyoLwmx BeMUYNH:

Q — 3apaf Ha 06KnafgKax KOHAeHcaTopa;

U — pa3HOCTb NOTEHLMaN0B MeXay 00K1afKamu;

U — CKOPOCTb, KOTOPYIO NPMOBPETET NPOTOH, NPOWAA NOA AeACTBUEM CUN MONS OT
0[JHOM 06KNafKu K Apyromu.

HainTn: 1) BennuMHy, YKasaHHYK B MOC/eAHEN KONOHKe Tabnuubl; 2)
HanpPsHKEHHOCTb MOMS B KOHEHCATOpPe Ha PacCTOSHWM r OT OCUM umMnunHgpa; 3)
3Hepruo KoHAeHcaTopa.

3. MnocKuiA Bo3ayLLHbIA KOHAEHCATOpP C NOLWaAblo MNNacTUH S 1 paccTosHUEM
MeXAy nnacTuHamu d 3apsaunm n OTKAKYMAKM OT UCTOYHMKA. B Tabn. 1.2 3afaHbl
Mo BapmaHTaM pasmepbl KOHAeHcaTopa 1 0fHa U3 C/ieAyHLLMX Be/IMYMH:

Q — 3apafg Ha 06KnagKax KoOHAeHcaTopa;

U — pa3HOCTb NMOTEHLMaN0B MeXay 00Kiafkamu;

E — HanpsXeHHOCTb M0/ B KOHAEHCATOpE;

U — CKOPOCTb, KOTOPYIO MPUOBPETET 3/1EKTPOH, NnepemMeLascb nog AenCcTBUEM CUI
nons OT OAHON 06KNaAKM K ApYrou.

HainTn: 1) BennuMHy, YyKasaHHYK B MOC/eAHEN KOJIOHKe Tabnuubl; 2)
HaCKO/IbKO W3MEHMUTCA 3HEeprms KOHAEeHCATopa, ec/iM PacCTOfHWE Mexay ero
NnacTUHaMK yBeIMYMTL B [iBa pasa.

4 TINOCKMIA BO3AYLUHbIA KOHAEHCATOP C NAOLLAAb0 MNaCTUH S U PacCTOSAHMEM
MeXay nnactmHamm d NOAKMHOYEH K WCTOYHWKY 3MEKTPUYECKOl 3aHeprun. B
Tabn. 1.2 3afaHbl MO BapvaHTam pa3mepbl KOHAeHCaTopa W OfHa W3 Cnegytowmx
BENNYNH:

Q — 3apaf Ha 06KnafKax KOHAeHcaTopa,;

U — pa3HOCTb NOTEHUMaN0B MeXay 06KnaiKamu;

E — HanpshXeHHOCTb NONS B KOHAEHCATOPE,;

U — CKOpPOCTb, KOTOPYH NPUOOPETET NPOTOH, MNepemeLyascb Mnog AenCcTBUEM CWI
nons OT OAHON 06KNaAKM K APYrou.

HainTn: 1) BennuuHy, YyKasaHHYK B MOC/eAHEeN KONOHKe Tabnuubl; 2)
HaCKO/IbKO U3MEHWUTCS 3HEPrus KOHAeHcaTopa, ec/in, He OTK/KYas KOHAeHcaTop oT
MCTOYHWMKA, MPOCTPAHCTBO MEXAY ero njacTMHaMu 3anofiHUTb AMSNEKTPUKOM C
AN3NEKTPUYECKON MPOHNLLAEMOCTbIO €.

MpvmMeyaHune. [lepenucbiBas YCNOBUE 3afayn, MepeyncnsiTe TONMbKO Te
BE/IMYMHBI, KOTOPble OTHOCATCA K AaHHOMY BapWaHTy, U YKaXXWUTe UX YUCNEHHbIE
3HaYeHus.

3agaya 1.3 CocTaBbTe CXeMy W3 TpPeX COEAMHEHHbLIX YYacTKOB, KOTOpPbIE
n3obpakeHbl Ha puc.l. Homepa y4actkoB, 3AC WCTOYHUKOB &, BHYTPEHHee
COMPOTMB/IEHNE WUCTOYHUKOB [j, COMPOTMBEHWe y4dacTKoB R; (M cuna Toka |,
KOTOpPbI NpoTeKaeT Mo OAHOMY M3 Yy4aCTKOB B HanpaB/feHUM OT Toukm A K B)
3aJaHbl Mo BapuaHTam B Tabn. 1.3.
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Hanit: 1) BennuMHbI, YKaszaHHble B MOCNeAHE KONOHKe Tabnumupl; 2) pasHOCTb
NOTeHUWaNoB MeXay Toukamu A u B.
Mpumep cxembl, KOTOpasi 0TBEYaeT 25-My BapuaHTy, NOKa3aHHbIN Ha puc.1,a.

3agava 1.4 PewnTb OfHY M3 cnefyrlowmx 3agad (Homep 3ajayv ykasaHbl B
Tabn. 1.4, pucyHKn npeacTasneHbl Ha CTp. 32).

1 HainTv nHAYKUMI0 MarHUTHOTO MOJIA, KOTOPOe CO34aeTcs ABYMS 6ECKOHEUYHO
ANMHHBIMA  MPOBOAHMKAMM C TOKOM. HOMep puCyHKa, Ha KOTOPOM MOKa3aHbl
PacrnofioKeHNs NPOBOAHMKOB, 3HayYeHMst CWbl TOKOB |y u l,, TOYKa, B KOTOPOI
HY)KHO HaiTU MarHUTHYI MHAYKUMIO, N HEOOXOAUMbIe PacCTOSHWUA 3afaHbl B Tab/l.
1.4,

2 HainT HanpshKEHHOCTb MarHUTHOIO MOJIs, KOTOPOE CO34aeTcs 6ECKOHEYHbIM
MPAMOSIMHEHBbIM NPOBOAHMKOM M KPYroBbIM KOHTYPOM paauyca R. Homep pucyHKa,
Ha KOTOPOM roKa3aHbl PacrnosioXKeHNs NpPoBOAHMKA U KOHTYpa, 3HauYeHMe CUbl TOKa
B NPOBOAHMKE |; U KOHTYpe |, TOUKa, B KOTOPOI HAA0 HalTW HanpsXKeHHOCTb, U
HeobXoAMMble pacCTOAHNUA 3adaHbl B Tabn. 1.4,

3 Mo 6eCKOHeYHO ANMHHON COrHYTOM MPOBOSIOKE NpoTekaeT ToK I Homep
PUCYHKa, Ha KOTOPOM OTOOpakeHa (hopMa MPOBOJSIOKM, 3HAYEHME CU/bl TOKa U
HeobXoAMMble PaccTosAHMA 3adaHbl B Tabn. 1.4. HaiTn MHAYKUMIO MarHUTHOIO MoJiS
B Touke O.

4 BecKOHeYHO [A/MHHbIA MPOBOAHWUK, COrHYTBIA MOA YIIOM o, W KPYroBoW
KOHTYp paguycom R nexaT B OfHOW MA0CKOCTW. HOMep puUCyHKa, Ha KOTOPOM
MoKasaHbl PacrnosioXXeHnss MPOBOAHMKA W KOHTYpa, 3HayeHWe CUNbl TOKa B
NPOBOAHUKE |; U KOHTYpe |y, Yron « n Heobxoaumble paccToAHWA 3aAaHbl B Tabn.
1.4. HainT Hanps»KEHHOCTb MarHUTHOIO MOJIS B LLEHTPE KPYroBOro KOHTYpa.

3agaya 1.5 PewmTb 0oAHY M3 cnefylowwmx 3agad (HOMep 3ajayn ykasaH B
Tao6n. 1.5).

1 3apsxkeHHas YacTMyKa C Maccolm m u 3apsagoM Q BfeTena B O4HOPOAHOe
MarHWTHOE MOoJie CO CKOPOCTbIO U, KOTOpas HanpasfeHa nog YrioMm « K JIMHUAM
MHAYKUMW, N ABUXKETCA MO BUHTOBOW NHMK. LLIar BUHTOBOW NMHWUK paBeH h, pagnyc
paBeH R. VIHOyKuma MarHUTHOro nongd B. Mo 3agaHHbIM B Tabn. 1.5 3HayeHuam
BE/IMYMH HANTN BE/IMYMHY, KOTOpPast yKasaHa B NOCneAHeln KONOHKe Tabnuubl.

2 3apshKeHHas YacTU4YKa C Maccod m 1 3apsgom Q npowsa YCKOPSHOLLYH
pasHOCTb MoTeHuuanos U 1, nonas B OAHOPOAHOE MarHWTHOe nose (MarHUTHas
NHAYKUMA B), ABUXKETCA NO OKPY>KHOCTM pagmycom R. Mo 3agaHHbIM B Tabn. 1.5
3HAYEHUAM BE/IMYMH HaWTU BEMMYMHY, KOTOpas YyKasaHa B MOC/MeAHE KOJIOHKe
Tabnuubl.

3 3apskeHHad YacTMyka C Maccoim m u 3apagom Q, Bnetasd B O4HOPOAHOE
MarHMTHoe nosie (MarHUTHaa MHAYKUMA B), ABMXKETCA N0 OKPYXXHOCTU, Aenas OAMH
06opoT 3a Bpems T. Mo 3afaHHbIM B Tabn. 1.5 3HaYeHUAM BENIMUNH HANTN BENNYNHY,
KOTOpas yKa3aHa B MoCNefHel KO/IOHKe Tabmnubl.

Mprmeyanune: 1 a.e.M.=1.66-10727kr (aTomMHas eauHuLa maccebl); e=1,6-10719
Kn (anemeHTapHbIin 3apsg).
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3agaya 1.6 PewmTb OAHY M3 cnefyrlowmx 3agady (HOmep 3ajayv ykasaH B
Taon. 1.6).

1 Pamka nnouwaabto S nmeeT N BUTKOB MPOBOJIOKA COMPOTMB/IEHNEM R ©
HaxoauTcsd B OAHOPOAHOM MarHMTHOM Mose ¢ MHAYKUMen B. TNOCKOCTb pamKu
COCTaBNAET Yrol «  C JIAHUSMW MarHUTHOW WMHAYKUMW. Tlpn  U3MeHeHUM
Hanpas/ieHMA MarHUTHOIO NOA Ha NPOTUBOMOJ/IOXKHOE MO PaMKe NMpoxoauT 3apsg Q.
Mo 3HAYEHNAM BENNYMH, 3a[laHHbIM B Tab. 1.6, HAlNTW BENNYMHY, KOTOpasi YKa3aHa B
nocnefHei KOMIOHKe Tabnmupbl.

2 Ha coneHompg C KenesHbIM CepAevyHUKOM AfiMHOM | 1 niowadbto
MONepeyvHoOro cevyeHUss S HafJeTo MPOBOJIOYHOE KOsbLo. OBMOTKA CONeHomaa Umeet
N ButkoB. [llpn 3amblkaHMM Uenn B OOMOTKe cofieHomga 3a Bpemsa A t
ycTaHaBnmMBaeTca ToK I. [1pyM 3TOM B MNPOBO/IOYHOM KOJbLle HaBOAUTCA CpefHAs
3AC &p. MarHuTHass NPOHULIAEMOCTb Xene3a B 3TUX YCNoBUAX y. 10 3HaYeHUto
BE/IMYMH, 3afaHHbIX B Tabn. 1.6, HaAlNTW BeNNYMHY, KOTOpas yKasaHa B NOCNefHel
KOJIOHKe Tabnuubl.

3 B ogHOpoAHOM MarHWMTHOM Mofie C MHAYKUMEN B BpallaeTcs KOpoTKas
KaTylka, Kotopaa umeeT N BWUTKOB AuvameTrpom D. Ocb BpalleHUs NeXuT B
MNIOCKOCTU BWUTKOB KaTyLUKW W NeprneHanKynapHa AMHUAM UHAYKUAN MarHUTHOTO
nons. Yrnosas CKOPOCTb Ob6palleHns o (4actota obpalleHus v, nepwog T).
MakcumasibHoe 3HavyeHne 34C MHAYKUNN, KOTOpas BO3HUKAET B KATYLUKE &nax. [10
3Ha4YeHUAM BEIMYMH, KOTOpble 3afaHbl B Tab/. 1.6, HANTN BENNYMHY, YKa3aHHYIO B
nocnefHei KOMIOHKe Tabnmupbl.
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TABJIMUI BAPIAHTIB 3ABAJAHb

Tabnnus 1.1
. HOMepVI Ql, QZ, Ty, To, 01, 0o, R, I,
BapianT sagadi | HKn | HKn | HKA/m | HKA/M | HK/M2 | HKA/v? CM
1 la +0.2 | - - - +2 +4 — _
2 2a -3 | +6 - — — — 6 3
3 4 - - —6 -9 — — — 6
4 3) - - - - +10 +40 | 4 2
5 3 - - -2 +3 - - 5 4
6 16 +0.2 | — - - -2 -3 - —
7 26 +0.2 | - - — - +3 |10 1
8 4 - - +3 +4 — — _ 3
9 5 - - - - -4 -9 6 3
10 la +0.1 | — - - +2 -3 - -
11 26 +0.1 | - - - - -10 | 5 3
12 3 - - +1 +2 — — 4 1
13 16 +04 | - - - -5 +3 - -
14 2a +1 | +5 - - - - 8 5
15 4 - - | +10 -5 - - - 10
16 5 — — — - -6 +8 2 1
17 4 - - | 40 | =30 - - - 4 | 3
18 la +0.3 | - — — —4 -1 — - | -
19 2a -2 | 4 - - - - 5 2| 6
20 4 - - +8 +4 — — — 8| 8
21 5 - - — — +4 —6 5 4 | —
22 3 - - -3 —4 - - 6 | 3|3 ]| -
23 16 +0.1 | — — — +3 +1 - -] -
24 26 04 | - - - - -8 8| —-1|5
25 4 - - -8 +6 - - - 1514
26 la -04 | - — — -2 +4 — | -] =
27 3 - - +2 —4 — —~ 51| 4
28 26 05| - - - - +9 - 15
29 5 — — — — -3 -8 18| 6
30 4 - - +4 +6 - - 10| 4
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Tabnnus 1.2

Bapi [Nesa | Ry, (R | L, | S, [ d, |, Q, U, E, v, o
aHT | favi | cm | cm [ cm | cm® [ MM | cm © | hKn B |kB/m| m/c SHanTy
1 |1 4)l6]_|_|_1]5]"_ _ _ _ |610°] O
2 | 3 | _ | _|_]10/|5| _|"_ 2 _ _ _ v
3 | 4 | _ | _|_|160] 6| _ (23] 9 _ _ _ 3
4 | 2 [ 1|2 |25 _ | _ |15] - 4 _ _ _ 3
5 | 3 | _ | _ | _1]200]|5 | _|"_ _ _ | 20 | _ v
6 | 1 |13 |_| _|_|2]_] 08 _ _ _ 3
7 | 4 | _ | _ | _|100| 8 | _ [27| 7 _ _ _ 3
8 | 3 | _ | _|_]200/[10| _ | _ _ 200 | _ _ 3
9 | 2 |2 ]4f4] _ | _|3]._ _ _ _ 2:10°] u
0 | 1 |45 _| _ | _ |45] _ 300 | - _ v
11 | 3 | _ | _ | _|120| 8 | _ | _ _ _ _ |810°] O
12 | 4 | | | _]200| 7 | _ |4 _ _ | 50 | _ v
13 1 | 23| _| _ | _|25]_ _ _ _ | 10 u
14 | 2 [15]25/30| _ | _ _ 100 | - _ 3
15 | 3 | _ | - | _|150| 4 | _ | _ 4 _ _ _ 3
16 | 2 |25(35|45| _ | _ | 3| _ _ _ _ |10 Q
17 | 4 | _ | _ | _|140]10| _ | 5 _ 300 | - _ v
18 | 1 |25|35| | - | _ | 3] _ 2 _ _ _ 3
19 | 3 | [ _|_Jwo|10]| _ | _ _ _ _ [910°] u
20 | 2 15| 3|35 _ | - |2 - 5 _ _ _ 5
21 | 4 | _ | _ | _]100] 4 | _ |45] _ _ _ |210°] O
22 | 1 [ 3|4 | _| _ | _|[385].- _ 200 | _ _ 5
23 | 2 | 23130 _ | _ [25] _ 200 | _ _ 3
24 | 3 | _ | _ | _|150| 6 | _ | _ _ 300 | - _ v
25 | 4 | _ | _|_l120] 5] _[35] _ _ _ [310°] u
26 | 3 | _ | _|_]260] 3| _ |- _ _ _ [210°] u
27 | 2 [1[3 10| _ | _|2]._ _ 400 | _ Q
28 | 3 | _ | _ | _]280] 2| _ | _ _ _ _ [310°] O
29 | 4 | _ | _|_|290] 4] _]6 _ _ _ [2:10°] u
30 1 |59 | _|_]7]- _ 250 | _ _ Q
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Tabnmya 1.3

Ho-
Ba- MepU & B ri, Om Ri, Om li, A | 3HaiiTu

p1aHT ninsa-

HOK
1 1,2,3 €,.=11, €,=4, €3 =6 rn=r,=rs=0 | R;=25, R, =50, R3=10 _ Iy, 1o, 13
2 45,6 €,=9, & =10 ry =1, rs=2 R,=19, R;=38 lg =0,1 | Iq4, Is, g
3 1,24 €,=16, &, =5, &, =7 r=r,=rs=0 R, =30, R4=50 11, =0,4 | 1), I4, Ry
4 54,1 €1 =9, €4=6, e5=2 r=rs=r5=0 R, =50, Rs=10 11 =0,2 | lg, |5, R1
5 1,2,6 €, =10, &, =8 rh=2,r,=1 R:=8, R,=19, Rg =60 _ 11, 1o, g
6 3,2,1 € =4,e3=5 rn=r,=rs=0 | R;=30, R, =40, R3=20 | 11 =0,1| I, I3, &
7 1,4,6 €1 =8, €4 =2 1 =2, ry=1 R1 =18, R4 =39, Rs =80 _ 11, 14, Ig
8 14,2 &,=11, €4 =7 r=ro=r,=0 | R{=50, R,=20, R4=30 | 11 =0,1| Iy, 14, &1
9 2,1,3 €,=9,6=8,¢e=1 rn=r,=rs=0 | R{=50, R,=20, R3=10 _ I, I, I3
10 415 €4 =4, €5 =2 M=1r4= r5=0 R1=25, R4 =50, Rs=10| 11, =0,4 | 14, Is5, &1
11 1,3,2 €,=16, €3 =3 rn=r,=rs=0 | Ry=70,R,=20, R3=10 | 11 =0,1| Iy, I3, &
12 6,4,1 €,=3, & =7 rh=2,r,=1 R,=78, R4=39 l =0,1 | 14, l4, Rg
13 54,1 €, =4, e5=14 M=1r4= r5=0 R1 :90, R4 =20, Rs =40 I :0,1 la, |5, €1
14 46,5 €4, =10, &5 =5 r, =2, rs=1 R;=33, R5=19 lg =0,3 | I4, I5, Rg
15 1,6,4 €1=4, €, =3 ri=2,ry=1 R1=18, R4=9, R =60 - 11, 14, Ig
16 41,6 €,=2,¢8 =12 ry =3, ry3=2 R, =97, R4 =18 l =0,1 | Iy, l4, Rg
17 415 €,=22, €, =8, €5 =4 rn=rys=rs=0 | Ry{=25, R4=50, R5=10 - 11, 14, I5
18 2,16 €,=20, €,=6 r,=1 R:1=82, R, =29, Rg=10 | 11 =0,2 | Iy, |6, r
19 2,3,1 €,=19,¢6,=4,¢e3=5 rn=r,=r5=0 R, =20, R3=10 1,=0,2 | Iy, I3, Ry
20 41,6 €,.=13,¢e,=1 rs=1 R1=27, R4=24,Rs=40 | 1, =0,3 | 4, I, 1
21 2,14 €1=12,€,=9,¢€,=5 rn=r,=r;=0 | R;=30, R, =60, R4=20 _ I, 1o, 1
22 2,16 €,=8, &,=6 ry =3 R1=27,R,=9,Rs=25 | 1,=0,1| Iy, g, I
23 51,4 €, =19, &4 =6, &5 =2 M1=14= r5:0 R4 =50, R5 =10 11 =0,2 | g, |5, R1
24 1,6,2 €,=18, £,=15 ri=2,r=1 R;=58, R,=9, Rg=30 - I, I, Ig
25 41,2 €=4, €4 =2 rn=r,=rs=0 | R1=50, R,=20,R4=80 | 11 =0,2 | I, l4, &1
26 1,6,5 €1 =8, &g =6 ra =2, I =3 R, =8, R5 =12, Re =10 - I, |5, |6
27 | 245 £,=8 1=2,1a=1 | o =18 Ry=14, Rs=25 | “202 | 1, g, e

rs =5 15=0,3

28 3,6,4 €3=36, €4=9 r3 =2, ry=1 R;=16, R, =8 lg =0,5 | I4, I3, Re
29 3,15 €3 =40, &g =30 r1:r5:2, I'3:5 R3 =35, R; =28, R5 =28 | 1, =0,7 |5, |3, €1
30 | 234 | =20, =40, =10 r2_12,_r4_15, R,=110,R;=105 | 15202 | Ly I, Rs
25
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Tabnuusa 1.4
BapiaHT Howmep | Homep Touka | I, A | 15, A R, a,cMm| b,cm | c,cm
3afa4y | pucyHka CM
1 1 2 A 3 4 _ 1 _ _
2 3 7 O 10 _ 4 _ _ _
3 1 3 A 4 4 _ 10 _ _
4 3 10 @) 9 _ 3 _ _ _
5 2 5 @) 10 2 2 5 _ _
6 1 2 B 12 8 _ 1 2 _
7 4 11 O 8 5 2 _ _ _
8 1 4 B 8 6 _ 5 3 4
9 2 6 B 2 10 5 6 _ _
10 3 8 @) 10 _ 3 _ _ _
11 1 4 A 5 3 _ 8 _ _
12 4 12 O 3 2 4 _ _ _
13 2 6 A 6 5 6 8 _ _
14 3 9 O 8 _ 2 _ _ _
15 4 13 @) 10 5 5 3 _ _
16 1 2 C 16 12 _ 2 4 _
17 3 7 O 5 _ 3 _ _ _
18 2 6 O 15 4 4 5 _ _
19 4 11 O 4 3 1 _ _ _
20 1 3 B 6 8 _ 5 3 4
21 3 8 @) 12 _ 2 _ _ _
22 2 5 A 8 10 3 4 _ _
23 4 12 @) 6 5 3 _ _ _
24 3 9 @) 6 _ 1 _ _ _
25 4 13 @) 8 2 10 5 _ _
26 1 2 B 2 6 - 5 3 -
27 2 6 C 3 7 5 9 - -
28 3 10 O 5 - 10 - - -
29 1 3 B 3 5 - 5 3 4
30 2 5 A 2 6 7 9 - -

26
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Tabnmya 1.5
: Howme m, B, | U, L, R, h, T, o

BapiaHT 3ap,aq|? a.0.Mm. Q MTn | kB | Mwm/c T 1 em | om | He SHanTy
1 2 1 e _ 5 _ _ 5 _ _ B
2 1 4 _ 100 _ | 02 | _ 4 | 7 _ Q
3 3 1 e [200] _ _ _ _ _ _ T
4 2 7 e _ 3 _ _ 8 _ _ B
5 1 _ — | 2 _ 9 _ 2 | 10 | _ m
6 3 4 _ | 400 | _ _ _ _ _ | 652 Q
7 1 1 e _ _ | 05 | _ 2 | 10 | _ B
8 2 4 _ | 100| 2 _ _ 911 _ _ Q
9 3 7 e [300] _ _ _ _ _ _ T
10 1 _ _ 3 _ | 30 _ 5 |17 | _ | Q/m
11 2 _ e (20009 | _ _ 217 _ m
12 1 4 2e | 500 | _ _ _ 3|19 _ 3
13 2 _ _ 3 (08| _ _ 3,18 _ _ | Q/m
14 3 _ — | 2 _ _ _ _ _ 1179 m
15 1 1 e [100| _ _ _ 6 | 10 | _ 3
16 2 4 2¢ [100| 4 _ _ _ _ _ R
17 3 7 2e | _ _ _ _ _ _ | 760 B
18 1 1 e |400| _ 2 | 60°| _ _ _ R:h
19 2 7 2¢e 200 1 _ _ _ _ _ R
20 3 _ _ | 150 | _ _ _ _ _ 1869 | Q/m
21 1 7 _ 400 _ | 03 | _ 5 [135] _ Q
22 2 _ - | 5 05| _ _ 15| _ _ m
23 3 _ _ | 200 _ _ _ _ _ 326 Q/m
24 1 7 2¢ |500| _ | 06 |45°| _ _ _ R: h
25 2 4 e [300] _ _ _ 5 _ _ U
26 1 3 _|400| _ | 02| _ |05|157] _ a,
27 1 2 2¢ | 300 | _ _ _ 114163 _ a,T
28 2 3 —e | 100 | _ _ _ 6 _ _ U
29 1 4 | -2e| _ _ _ _ 2 [125]0,25| B
30 3 2 2e | _ _ _ _ _ _ | 30 3
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