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Meronnueckue ykazanus pazpadboTansl B cooTBeTcTBUU ¢ TpeboBanusiMu GI'OC BO mo
HanpasiieHuto moarotoBku 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKHAE CPEACTBA

ABtop CamcoHoB Anekcelt MuxaitioBud, cT.npemnogaBaTenb kadeapsbl MHPopMalmoHHBIX
TEXHOJIOTUM, 3TEKTPOIHEPIETUKU U CUCTEM YIIPaBICHUS

Metoauyeckue peKOMEeHIalluK 0JI00peHbI Ha 3aceqannu kadenpsl MHGopMamoHHBIX

TCXHOJ’IOFHfI, DJICKTPOIHCPICTUKH U CUCTCM YIIPABJICHUA

(mpotokoist Ne 10 ot 14.05.2022 1.).



1. Heab pacueTHo-rpaduyeckoii padoThI - BbISIBUTh 3HAHUS CTYJICHTOB
OCHOB (DM3UKHU, TIPOU3BOJUTH paCUeThl, MPUBUTH OOYYAIOIIUMCA HABBIKU
CaMOCTOATENbHON pabOThl C MPUMEHEHUEM MAaTEMATUYECKUX METOIOB.

B xone BbIMoJHEHUs pacdeTHO-Tpaduueckoil paboThl 00yUaromUnics JOJKEH
MPOSIBUTH YMEHUE CAMOCTOSITEILHO padoTaTh ¢ Y4EOHOU JIUTEpaTypoil, IPUMEHSTh
TEOPETUYECKUE 3HAHMS JJIs1 PEILICHUS 3a71a4 U aHAJIN3a KOHKPETHBIX JaHHBIX.

PacuetHo-rpaduueckas pabora M0DKHA OBITH BBITIOJHEHA M MPEICTAaBICHA B
CPOK, YCTaHOBJICHHBIN rpadikoM y4eOHOTO mpoliecca.

BoinosiHeHue pacyeTHO-rpadguueckoi paboThl BKIIOYAET CIECAYIONINE 3TAIbI:

e O3HAaKOMJICHME C MNPOrpaMMOM JIHUCHUIUIMHBI «PU3UKa», METOIANYECKUMHU
PEKOMEHJallMSIMH 110 BBIIIOJIHEHUIO pacueTHO-TpaduuecKkoi padboThl;

e TMpopadOTKa COOTBETCTBYIOIIMX pA3JeNoB (GU3MKKU: «IDnexmpuuecmeo u
MazHemu3m» TO PEKOMEHJOBAaHHOM Y4YeOHOW JUTepaTrype, KOHCHEKTaM
JICKIIUH;

 BBINIOJIHEHUE PACYETOB C IPUMEHEHUEM OCBOCHHBIX METOJIOB.
3aBepiieHHas paboTa TpencTaBisgeTcs Uil NPOBEpPKM Ha  Kadeapy

NPENOIaBaTENI0 B YCTAHOBJICHHbIE YUEOHBIM rpaukoM cpoku. CpoK MPOBEPKHU HE
oonee 5-7 guei. IlpenmogmaBarens mpoBepseT KadyecTBO paldOThl, OTMEYaeT
MOJIOKUTENIbHBIE CTOPOHBI, HETOCTATKU pabOoThl U olleHuBaeT ee. OOyyaronimecs, He
NOJIFOTOBUBIIME pacueTHO-rpapuueckyro paboTy, K 3adeTy U DJK3aMEHy He
JIOITY CKatOTCH.

2. BpiOOp BapuaHTa M CTPYKTYPa pacyeTHO-rpaguyeckoii padoThl
3amaHust U1 pacueTHo-rpapuueckux pabOT COCTaBIISAIOTCS NPENoAaBaTesieM,
KOTOPBIN BEJET NaHHYIO TUCUUIUIMHY, U YTBEPKIAIOTCS Kadeapou.

Homep BapuanTa pacueTHo-rpaduueckoil pabOThl BbIOMpaETCs 00ydYaronuMcs
no nocieaHe uudpe B mudpe HoMepa 3a4€THOM KHUWKKH. Tak, Harpumep, eciiu
nocienHsaa uudpa mudpa 1, To 00ydaromMiics BHIMOIHIET pacyeTHO-TpaduUYECKyIO
paboty no Bapuanty Ne 1.

[To »ToMy HOMepy M MO Tabiulle BapuaHTOB (Tabiuilbl 1 U 2) HaxXoasITCS
3a/1a4u, KOTOPBIE TOJKEH PEIIUTh CTYACHT.

Tabmuma 1
3apaumn Bapuanr

1 2 3 4 S) 6 7 8 9 10
1 301 302 303 304 305 306 307 308 309 310
2 311 312 313 314 315 316 317 318 319 320
3 321 322 323 324 325 326 327 328 329 330
4 331 332 333 334 335 336 337 338 339 340
3) 341 342 343 344 345 346 347 348 349 350
6 351 352 353 354 355 356 357 358 359 360
7 361 362 363 364 365 366 (367 368 369 370
8 371 372 373 374 375 376 377 378 379 380




Ta0muma 2

3agaun Bapuant

1 2 3 4 5 6 7 8 9 10
1 401 402 403 404 405 406 407 408 409 410
2 411 412 413 414 415 416 417 418 419 420
3 421 422 423 424 425 426 427 428 429 430
4 431 432 433 434 435 436 437 438 439 440
5 441 442 443 444 445 446 447 448 449 450
6 451 452 453 454 455 456 457 458 459 460
7 461 462 463 464 465 466 467 468 469 470
8 471 472 473 474 475 476 |AT7 478 479 480

Hampumep, eciiu Homep 3aueTHor KHUKKA 803681 1 o yueOHOMY IIaHy
HEOOXOUMO BBITIOJIHUTH JIBE€ KOHTPOJIbHBIE PabOThl, TO Mo Tabmunam lu 2
HaxXO0JMM HOMEpA 3a7a4, KOTOPbIE€ HYKHO PEIIUTh:

—301, 311, 321, 331, 341, 351, 361, 371;

—401, 411, 441, 431, 441, 451, 461, 471.

3amanust BHIMOJIHSIOTCS B T€UEHUE 2-TO CeMecTpa.

[Ipu BBIIIOJIHEHUH  pacyeTHO-Tpaduueckoil  paboThI HE00X0IUMO
TIPUACPKUBATHCS CIICAYIOIICH CTPYKTYPHI:

o TUTYJIbHBIM JIUCT;

« BBC/ICHHC,

s PacUETHAS YaCTh;

¢ 3aKIJIIOUCHUE;

¢ CITUCOK UCIIOJIb30BAHHOM JIUTEPATYPHI.

TuTyabHBIN JHCT SBISETCS TIEPBOM CTPAaHUIICH pacyeTHO-rpadudIecKoi

paboTtel. O6paser ero odopmieHus npuBeacH B [IpunoxeHun.

Bo BBeeHnu coepikarcs oOIre CBeACHHUs O BhinmoaHeHHok padore (0,5-1 ¢).

B pacuerHoii yacTm OOydYaOmMWiCS JOJDKEH TOKa3aThb YMEHHE MPUMEHSTH
MaTEeMaTUYECKUE METO/IbI PACUETOB, PACCUUTHIBATH HEOOXOAMMBIC TaHHbBIC, /IeJIaTh HA
X OCHOBE apryMEHTHPOBAHHBIC BHIBOJIBI.

VYcaoBus 3ama4 B pacdyeTHOM YacTH JOJDKHBI OBITH MPHUBEACHBI MOJHOCTHIO.
Pemenue 3amay ciemyeT COMpPOBOXKAATH Pa3BEPHYTHIMH pacue€TaMH, CChUIKAMHU Ha
MaTeMaTh4ecKkue (POPMYJIbl, aHATM30M U BBIBOJIaMU. 3a71a4H, B KOTOPBIX JaHBI TOJHKO
OTBETHI O€3 TPOMEKYTOUHBIX BHIYUCIICHHUM, CAUTAIOTCS HEPEIICHHBIMU.

Cnenyer oOpatuTh oco00€ BHHMAHHME Ha BBIBOJbI, KOTOPHIC IOJIKHBI OBITh
00OCHOBaHHBIMH, TOATBEPKIATHCA MPEABAPUTEIBHBIM  aHAIU30M U (PPOBOTO
Marepuana.

B 3akiawuyenun pacyetHo-rpaduyeckoii paborsl (1 c.) B kpartkoit dhopme
PE3IOMUPYIOTCS PE3yJIbTaThl pa0OTHI.

[Tocne 3akmoueHuss MPUBOJAUTCS CIIUCOK JINTEPATYPhI, BKIFOYAIOITUN TOJIBKO T
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UCTOYHUKH, KOTOpbI€ OBUIM HCIOJB30BaHbl MPU  BBINOJIHEHUH PACUYETHO-
rpaduyueckoil paboThl U Ha KOTOPHIE UMEIOTCS CCHUIKU B TEKCTE PaOOTHI.
[Ipu onrcanuu TUTEPATYPHBIX UICTOYHUKOB HEOOXOIUMO YKa3aTh:
o (haMHUJIMK ¥ MTHUITUAJIBI aBTOPOB;
« HA3BaHUE KHUTHU, COOPHUKA, CTAThH;
¢ MECTO U3AHUS;
* U3/1aTEIBCTBO;
¢ TOJ1 M3/1AHUS;
¢ KOJINYECTBO CTPAHUII UJIM KOHKPETHBIE CTPAHUIBI (ITOCTEAHUE B CIy4dae
CCBUIKH Ha CTAThIO WJIM CTATUCTUUECKUNA COOPHUK).
CranpapTHblii  QopMar oOmNMCaHUS HCTOYHUKOB TIPUBEACH B  CIIHCKE
JUTEPATYPHI.

3. TpeOoBanusi K 0(popMIeHHIO PacUyeTHO-TPa(huUeCcKoii padoThI

[Ipu opopMieHUH  pacueTHO-Tpaduueckoil  pabOThI HE00XO0AMMO
PYKOBOJICTBOBAThCS CIIETYIOIIUMU TPEOOBAHUSIMMU:

1. OO0bem paboThl - 5-10 cTpaHul] TEKCTa HAa CTAHAAPTHBIX JIicTax (popmata A4,
HAaOpaHHBIX HA KOMIIBIOTEPE C UCIOJIB30BAHUEM TEKCTOBOI'O PEAAKTOPA UIMBPYUHYIO
(TUCBhMEHHO), TAOJUYHOTO MPOIeCCopa WU APYTUX MPOTPAMMHBIX CPENICTB (pa3Mep
mpudTa - 14 myHKTOB, HHTEpBAT - 1,5).

2. CrpaHuibl JOHKHBI OBITH TPOHYMEPOBAHBI U MMEThH TOJISI CJIEBAa M CIpaBa
HE MEHEE 25 MM I 3aMEYaHU MPEno1aBaTesI-KOHCYJIbTaHTa.

3. B TekcTe He JOMKHO OBITh COKpAIEHUH CIIOB, KpOME OOIICTIPUHSTHIX.

4. Bce npomeXyTOYHbIE JAHHBIE IPOBOJUMBIX PACUETOB U PE3YIbTATHICIEAYET
MPEICTABIIATH B SIBHOM BUJIE.

5. Bce Tabnuipl AOMKHBI UMETh CKBO3HYIO HyMmepanuio. [IpuBeneHHbIe B
pabore wurocTpanuu (rpaduku, AWarpaMMbl) JODKHBI UMETh TMOJPUCYHOUYHBIC
Ha/JIITMCH.

6. Omnucanue JIUTEPATYPHBIX MCTOYHUKOB BBHIMIOJNHSAETCS B COOTBETCTBHH CO
CTaHAAPTHBIMU TPeOOBAaHUSMH, TPUBEACHHBIMH B MPEIBIAYIIEM pa3Jieie.

. 3a1aHuA 1 MeTOAMYECKHE YKA3AHUSA 1JIS BbINOJHEHUS PacueTHO-Tpaduieckoit
padoThI CTyIeHTAMH 04YHOI (pOPMBI 00y4eHUsI

DJIEKTPOCTATHYECKOE T0JIe U €r0 XapaKTEePUCTUKU: 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3apsaa. 3akoH Kynona. HanpsskeHHOCTB 37EKTPOCTaTUYECKOTO
nond. IlpuHnun cynepnos3unuy dieKTpocTaThdeckux noisie. Ilome aumomns.
DHepreTuyeckas XapaKTEPUCTUKA AJIEKTpOCTaTHYECKOro mnouss. CBs3b MEXIy
HaIPSOKEHHOCTBIO ¥ MOTEHUUAIOM. DKBUIIOTEHIUAJIBHBIE TOBEPXHOCTH.

Teopema T'aycca aas1 3jekrpocraruyeckoro moJs: [lotoxk Bekropa

HaIPsKEHHOCTH AIEKTPUYECKOTO IOJISL. Teopema l'aycca  mia
ANEKTPOCTATUYECKOIO IMOJsl B BaKyyMe€ M €€ IpPUMEHEHHE [UJIs pacuera
AIIEKTPUYECKUX noJei. Hupkynauus BEKTOpA HaAIpPsHKEHHOCTH

QJICKTPOCTATUYCCKOTI'O II0JIA.



JJIeKTpU4YecKoe 1moJe B BemecrBe: TUIBI AUAIEKTPUKOB M HX
nossipu3anus. l[lomsipuzoBanHOCTh. HamnmpsiK€HHOCTh MOJS B JIUABJIEKTPHUKE.
DnekTpuueckoe cMeeHune. Teopema ["aycca s 3I€KTPOCTATUYECKOTO MOJIS B
IUBJIEKTPUKE. YCIOBUS HA TPaHULE NBYX JIUAIIEKTPUKOB. CErHETOAJIEKTPUKHU.
[IpoBOOHUK B DJIIEKTPOCTATUYECKOM IMOJE. IDJIEKTPOCTATHYECKAs HHIYKIUS.
DNEKTPOEMKOCTh YEIUHEHHOTO IIPOBOJAHUKA. Konnencaropsr.
[TonaepoMoTOpHas cuiia. DHEPIUsl CUCTEMbI HEMTOABUKHBIX TOYEUHBIX 3apsJI0B,
YEAMHEHHOTO TMPOBOJHHMKA M KOHJEHCATOpA. DHEPrusl 3IEKTPOCTATUYECKOTO
TTOJISL.

IocTOAHHBIN JJIEKTPUYECKHMIT TOK: OJEKTPUYECKUH TOK, CHJIA H
MIOTHOCTh Toka. CrTopoHHHME cwibl. Onektpojsmwkymas cuna (BC) u
HanpsikeHue. COnpoTHUBIEHUE POBOIHUKOB. CBEPXIPOBOAUMOCTD. 3aKOH OMma
U OJTHOPOJAHOI'O UM HEOJHOPOJHOrO y4acTka 1enu. Pabora M MOIIHOCTh TOKA.
3akon [xoyns-Jlenma. [IpaBuna Kupxroda.

JJIEKTPHYECKHE TOKH B MeTa/JIaX, BAKyyMe M rasax: OJEeMEHTapHas
KJIacCUUEeCKass Teopus dJEKTPOIPOBOAHOCTH MeTauioB. Pabora BbIXOga
JJIEKTPOHOB W3 METauld. OMUCCHUOHHBIE SIBJICHHUSA: TEPMODJIEKTPOHHA,
(OTORNIEKTPOHHAsA,  BTOPUYHO-IJIEKTPOHHASI,  aBTOAJIEKTPOHHAsI ~ 3MUCCHUHU.
HNonunzanus razos. HecamoCTOSATENIBHBIN U CAMOCTOATENBHBIN Fa30BBIE Pa3psbI.
Tumel camocTosTenbHOTO paspsana. [lnazma u ee coucta. [1oaynpoBOIHUKNA.

MarnuTHOe mojie B BaKyymMe: MarauTHO€E IOJE€ U €r0 XapaKTEPUCTUKH.
MaruuTHas nocTossHHAss. EQMHHALBI MAarHUTHOM MHAYKIIMM W HaIpPsSKEHHOCTH
MarHuTHOro noJiis. 3akoH buo-CaBapa-Jlamiaca u ero mpuMeHEHHE K pacyery
MarHuTHOrO moJid. [IpvHIUMIT Cynepno3WiMu MarHWTHBIX MoJied. MarHutHoe
IoJIe ABWKYLIETOCs 3apsAna. 3akoH Amriepa. B3aumopaencTsue mapajuiebHBIX
TOKOB. JlelicTBME MAarHMUTHOIO TIOJS HA JABWKYIIMUCA 3apsa. JBuxkeHue
3apsKEHHBIX YacTHLl B MAarHUTHOM IIOJIE. Y CKOPUTENM 3apsOKEHHBIX YaCTHLL.
Opdext Xomna. Lupkynasaius BeKTopa MHAYKLIWHA MarHUTHOTO TOJIsI B BaKyyMe.
MarauTHsble 11015 COJIEHOMAA U Toporia. [I0TOK BEKTOpa MarHUTHOM UHIAYKIIUU.
Teopema "aycca s mosnst B. PaGota mo mepemMernieHuio mpoBOIHUKA U KOHTYpa
C TOKOM B MAarHUTHOM IIOJIE.

JuekTpoMaruuTHass  uHAYKHuA:  Onsitel  Dapapes.  fBneHue
ANEKTPOMAarHuTHOM MHAYKIMH. 3akoH Papazes. BpanieHne paMki B MAarHUTHOM
nosne. Buxpessie Toku. UHAykTMBHOCTh KOHTYpa. Camounaykuus. Toku npu
3aMBbIKAaHUU M pa3MbIKaHUW Lenu. B3aumHasg uHaykuusa. TpaHchopMaTopsl.
DHeprusi MarHUTHOTO TTOJIS.

MarnuTHOE 1oJie B BeumecrBe: MarHUTHbIE MOMEHTBHI JJIEKTPOHOB H
aromoB. Jlma- wu  napamarHetu3sM. HamarnmueHHoctb.  MarHutHas
BOCIIPUMMYHBOCTb M IPOHULAEMOCTb CpeAbl. MarHWTHOE MOJI€ B BEIIECTBE.
VYcioBusl Ha rpaHule pasfena AByX MarHUTUKOB. Deppomarnetuku. [Ipupona
dbeppomMarneTusma.

OcHoBbI Teopun MakcBeJia 1JIf 3JIeKTPOMATHUTHOIO TOJISA:

Buxpesoe anekrpuueckoe nosne. Tok cmenienns. Y paBHenns MakcBemia s
AJIEKTPOMArHUTHOTO I0JI1 B UHTErPAJIbHON U A depeHnanbHoi popMax.



MaTepI/IaJII)HBIe YPaBHCHUAI. HpI/IHHI/Il'[ OTHOCHUTCIIbHOCTHU B
QJICKTPOAUHAMMUKC.

DJIeKTPOMATHUTHbIe  KoJiedanusi:  CBOOOIHBIC rapMOHUYECKHE
konebanusi B koyiebaTenbHOM KoHType. Popmyrna Tomcona. CBoOOIHBIC
3aryxarounue KkosebaHuss B KosiebaTerabHOM KoHType. [uddepenunanbnoe
ypaBHEHUE BBIHYKICHHBIX JIEKTPOMArHUTHBIX KOJICOAHUIA.

IlepeMenHbIii  JJIeKTpHYeCKMH TOK: KBa3ucTaliMmoHapHbIE  TOKH.
IIepemeHHBIN TOK. AKTUBHOE, PEaKTUBHOE M MOJHOE CONPOTUBJIEHUE. Pe30HaHC
HanpsbkeHuid. Pesonanc TokoB. PaGoTa M MOIIHOCTH MEPEMEHHOIO TOKA.
HeiicTBytomiee (3QdekTUBHOE) 3HAUCHUS TOKA U HATIPSHKCHHUS.

METOAUYECKHE YKA3SAHUA

1. Homepa 3amay, KOTOpblE CTYAEHT JAOJDKEH BKIIOYUTH B CBOIO
KOHTPOJIBHYIO Pa0OTYy, ONPEAEIAIOTCS 110 TaOIUIaM BapUaHTOB.
2. KouTposbHble pabOThl HAJO BBHINOJHATH B LIKOJIBHOW TETpaau, Ha

00JI05KKE KOTOPOH MPUBECTHU CIEAYIOIINE CBEJICHUS: HOMEP KOHTPOJBHOU padOTHI,
HAaMMEHOBAHUE TUCIUILIUHBI, CIIEIIMAIBHOCTh, Kypc U GopMy 00yueHUs, yIeOHbIH
mudp, (amwivs U UHUALUATIBL CTYACHTA, a Takke GaMuUius BeIyIIero
MpenoaaBaTels.

3. YcioBus 3a1a4 B KOHTPOJIBHOM paboTe HAJI0 TEepenucaTh MOJTHOCTHIO
0e3 cokpaienuil. Kaxayto 3agady He0OX0JMMO HAYMHATH C HOBOUW CTpaHUIIbI.

4, B koHIle KOHTpOJBHON pabOThl CIEAYeT yKa3aTh YUYEOHUKHU WU
ydeOHbIe TOCOOHSI, KOTOPBIE MCTIOIB30BAIMCH CTYIEHTOM TP PEIICHUH 3a]1ad.

S. KoHTponbpHyt0 paboTy Ha MPOBEPKY CIEAYeT CIaTh B JICKAHATHI
CBOMX (DaKyJIbTETOB JJO Hayaja 3K3aMEHALIMOHHON CECCUMU.

6. Ecnu xonTponpHas paboTa MpU MNPOBEPKE HE 3a4TE€HA, CTYJCHT

00s13aH UCIIPaBUTh HEBEPHBIE PEIICHUS U MIPEACTABUThH UCIIPaBICHHYIO paboTy Ha
MOBTOPHYK0 MPOBEPKY HEMOCPEACTBEHHO IpenojaBarento. HcnpasieHus
HEO0OXOMMO CJIENIaTh B TOM K€ TeTPaIH.

1. CrtyneHT n0omKeH ObITh TOTOB BO BpEMs 3aueTa WJIM dK3aMeHa JaTh
MOSICHEHUS TI0 CYIIECTBY PEIICHUS 3a/1a4, BXOSIINX B KOHTPOJIbHBIE pa0OTHI.
8. Pemenust 3amau  ciemyeT  CONPOBOXKIATh — KPATKUMH,  HO

MCYEPIBIBAIOIINMY MOSICHEHUSIMH; B TE€X CIydasx, KOTJa 3T0, BO3SMOXKHO, CIIENaTh
CXEMATUYECKUU YEPTEK WIIM PUCYHOK, TTOSICHSIOIIMNA COAEPHKAHUE 3a1auH.

9.  Pemars 3aauy He0OX0IUMO B O0IIEM, BUJIE, T.€. BEIPA3UTh HCKOMYIO
BEITMYMHY B OyKBEHHBIX 0003HAUYCHUSIX BEIMYMH, 3aJJaHHBIX B yclIoBuU 3a1a4. [Ipu
TaKOM CMOCO0€ pEeIIeHUs HEe TMPOU3BOAUTCS BBIYUCICHHUS TPOMEKYTOUHBIX
BEJTUYHH.

10. Tlocne monyudeHUs CIOKHOW pacdyeTHOW (HOPMYJIBI I MPOBEPKHU
MPaBUJIBHOCTH €€ CIIEAyeT IMOJCTaBUTh B MPaBYI 4YacTh (DOPMYIIBI BMECTO
CUMBOJIOB BEJIMYMH OOO3HAYEHUS CIWHUIl dTUX BEIUYHH, MPOU3BECTH C HUM
HEO0OXOMMBIC TEUCTBUS W yOSIUTCS B TOM, YTO MOJyYEHHAs TIPH STOM EIUHUIIA



COOTBETCTBYET MCKOMOW BenuyuHe. EciM Takoro cOOTBETCTBHSI HET, TO 3TO
O3HaYaeT, 4To 3ajJlauya pelieHa HeBEpHO.

11. YwucnoBele 3HAUYEHHUS BEIUYMH TPU TOACTABKE UX B PaCUETHYIO
dopmyiy cienyer Bblpaxkarb Toipko B eamnHunax CH. B Buzme uckirodeHus
JIOITyCKaeT BhIPaXKaTh B JIFOOBIX, HO OJMHAKOBBIX €IWHUIAX YHCIOBBIC 3HAYCHUS
OJTHOPOJIHBIX BEJIMYHH, CTOSIIIUX B YUCIUTENE U 3HAMEHATelle JPoOH 1 UMEIOIINe
OJIMHAKOBBIC CTETICHH.

12. Tlpm momcraHoOBKEe B pacueTHyIO (opMmylly, a Takke TpH 3alUCH
OTBETA YHWCJIOBHIC 3HAUEHUS BEJIWYUH CJEIyeT 3alUChIBaTh KaK MPOU3BEIACHHE
NECATUYHOM JpoOM ¢ OAHOW 3Havamed wU@pod mepen 3amsaToll Ha
COOTBETCTBYIOIYIO cTeneHb aecatu. Hanmpumep, BMecto 3520 Hamo 3amucats3,52
103, BMecto 0,00129 3ammcars 1,29 103 u 1. 1.

13. Bpluucnenus 1o pacueTHOW (opmysne Hago MPOBOJIUTH C
COONIOICHHEM  TpaBUJ ~ NPUOJMKEHHbIX  BbluuciaeHui. Kak — mpasuiio,
OKOHYATEJIbHBIM OTBET CJIEAyeT 3alUChIBATh C TPEMs 3HAYAIlUMU [UppaMu. ITO
OTHOCHTCS K CIIy4aro, KOTJa pe3ysbTaT NOJyUYeH C IPUMEHEHUEM KaJIbKYJISATOpA.

3aoauu

301. Cuna TpaBUTAIMOHHOIO TIPUTSHKCHHUS JIBYX BOJASHBIX  Kareib
YPaBHOBEIIUBAETCS KYJIOHOBCKOM CHIION OTTajdkuBaHus. ONpeacinuThb 3apsia
Karmenb, eciv ux paauyc 0,1 M; I0THOCTH BoAbI 1 1/cM3.

302. JIma3apsaa BenmmuuHoi 0,5 u 2 HKir HaxoasaTces Ha paccTostHuM ' 10 eMm.
Ha xaxoM paccTosTHUM OT TIEPBOTO 3apsiaa HAI0 TMOMECTHTh TPETHH 3apsij,
9TOOBI CHJIBI, JACHCTBYIOIIME HA HETO CO CTOPOHBI MEPBBIX JBYX 3apsioB
YPaBHOBEIIMBAIU APYT Apyra?

303. B BepmmnHax kBagparta mnomemeHbl 3apsaael o 10 wKi  Kakoi
OTpUIIATEIBHBIN 3apsi HY>KHO IOMECTUTh B IICHTPE KBajpaTa, YTOOBI BCS
CHCTEeMa HaXOUJIach B paBHOBECHH?

304. B BepmmHax paBHOCTOPOHHETO TPEYTOJIbHUKA HAXOJATCS OJJUHAKOBBIC
3apsiabl 2 HKn. Kakoil oTpuniaTenbHbIi 3apsii HYKHO IOMECTUTh B IIEHTP
TPEYTOJIbHUKA, YTOOBI CHCTEMA HAXOUIaCh B PABHOBECUH?

305. JIlpa oauHakoBbIXx 3apsnga BenuunHou 0,4 ©HKn HaxopsTcs Ha
paccrostHuM 2 cMm. Kakoit 3apsyig W TIe HaJo TMOMECTHTh, YTOOBI CHCTEMa
HaXOJ1JaCh B PAaBHOBECUU?

306. OmnpenenuTh pacCTOSHUE I, MEXAY ABYMs OJMHAKOBBIMH 3apsiaMu,
HAXOJAITUMUCS B MacJIe C IUDJICKTPUISCKON MPOHUIIAEMOCTRIO 3] €CITK CHTa
B3aMMOJICUCTBHS MEXTy HUMH TaKas e, Kak B BaKkyyme Ha pacctosaunl; 30
CM.

307. Paccrosinue MexXay NByMs TOYEHHbIMU 3apsaamu (1 |11 MmxKnu ¢ " 1—
1 mxKn paBHo 10 cm. Onpenenuts cuny F, neiictByromnyto Ha 3apsn (10,1
MKKJ1, yianeHHbIl Ha 6 CM OT IMEPBOTO U Ha 8 CM OT BTOPOTO 3apsiI0B.

308. JlBa 3apspKCHHBIX MIAPHWKA, IMOABEIICHHBIX HAa HHUTIX OJWHAKOBOU

JUTHHBI, OITYCKAIOTCS B KepocHH mIoTHOCTHIO 0,8 1/cM3. kakoBa J0KHA OBITH
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IUIOTHOCTh MAaTEPHUAJIOB IIAPUKOB, YTOOBI YTOJI PACXOXKACHUS HUTEH B
BO3/IyX€ U KEPOCUHE ObLI OJIUH U TOT *ke? JludekTpuyeckast IpOHUIIAEMOCTh
KEepOCHHa .

309. B ueHtp KBazpaTa, B KaXJI0M BEpPIIMHE KOTOPOTO HAXOAMUTCS 3apsia (
=2,33 uKi1, noMeleH oTpuuareabHblid 3apsia Q. Halitu 3ToT 3apsn, eciau Ha
KaKJIbIH 3apsiy (| ACHUCTBYET pe3yapTupyromas cuia F =0.

310. /IBa mapuka OJIMHAKOBOTO pajuyca M MacChl MOJBEIIECHbI Ha HUTSIX
OJIMHAKOBOM JIJIMHBI TaK, YTO UX MOBEPXHOCTH comnpukacatorcs. Kakoi 3apsn
g HY>KHO COOOIIUTH IIapUKaM, YTOObI CHJIa HATSKEHUSI HUTEH cTajia paBHOU
T =98 MH? PaccTosiHre OT 1eHTpa Iiapuka 10 Touku moaseca | 10 cM; macca
KaXJ0To mapukam Sr. |

311. 3apsanei no g 10K pacnonoxkeHbl Ha paccTOSHUU 6 CM JIPYT OT ApyTa.
Haittn HanpsykeHHOCTH IMOJIL M ITOTEHIMA B TOYKE, YAAJIECHHOW Ha 5 CM OT
KaXXJI0TO 3aps/a.

312. JIma 3apsaa, OMMH U3 KOTOPBIX IO MOAYJIO B 4 pas3a OoJIbIe IPyToro,
PacCIOJIOKEHBI Ha PACCTOSIHUU I IPYT OT Apyra. B kakoi To4yke MpOoCTpaHCTBa
a) HaIpPsHPKEHHOCTh MOJIA paBHA HYIO? 0) MOTEHIUAN paBeH HYyI0? 3apsibl
CYUTATh PA3HOUMEHHBIMU.

313. B BepmmHax paBHOCTOPOHHETO TPEYTOJbHUKA CO CTOPOHOH a 15 cM
HaxXoaATcs 3apsaasl +(, +q 1 —(. Hality HanpsKeHHOCTh NoJIs £ ¥ MOTEHIHAAI
| B IeHTpe TpeyroyibHUKa, eciu b uKi1.

314. Haiitn HanpsHDKEHHOCTh TOJIS £ M MOTEHIMA |B IIEHTpe KBajapaTa Cco
ctopoHoit a 16 cm, ecnmu B €ro BepUIMHAX HAXOMITCS OJUHAKOBBIC
ITOJIOKUTEIbHBIE 3apsaanl q 2HK.

315. Jlpa mapmka Maccoi 1o 2 Mr TOJBEIICHBI B OOIIECH TOYKE HA HUTIX
muHoM 0,5 M. [lapukaM cooOIIUIM 3aps ¥ HUTH Pa3olLIuch, 00pa3oBaB
yrou 90°. OnpenenuTe HaNPSKEHHOCTh U MOTEHLIMAI ITOJIS B TOUKE MOJABECA
IAPUKOB.

316. JIBa ogMHAKOBBIX 3apsAa HaXOAsATCs B Bo3ayxe Ha pacctosHuu 0,1 m
IpyT OT Apyra. Hanps>keHHOCTh MOJisk B TOUKE, YIAJICHHOM Ha pacCTOsHUE 6
CM OT OJHOTO M § CM OT Apyroro 3apsaoB, paBHa 10 kB/M. Onpeaenutb
MOTEHIMAJI TIOJISI B ATOM TOYKE M 3HAYEHUS 3apsI0B.

317. Dnexktpuyeckoe moJie co3aaHo AByMs ToueuHbiMu 3apsaaamu (1 10HK:
uQy —20 K, Haxomsmumucs Ha pacctosaund d - 20 cM apyr oT apyra.
OnpenenuTh HAOPSKEHHOCTh E U moTeHnuan mnojs B TOYKE, yAAICHHOW OT
nepBoro 3apsiaa Ha 1 30 cm u ot BTOoporo Ha 'z 40 cm. ]

318. Paccrosiaue d Mex Iy IBYMsI TOUCYHBIMHE ITOJIOKUTEIBHBIMA 3apsaaMu
01 ''9q u Q2 g paBHO 8 cM. Ha xakoMm pacctosHuM I' OT MEPBOTO 3apsiia

HaxXOJIUTCSA TOYKA, B KOTOPOW HAMPSHKEHHOCTh E 1mosist 3apsaoB paBHa HYIHO?
UYemy paBeH noTeHuman bt B 3TOU TOUKE.

319. Paccrosuue d mexnay 3apsgamu ( +2 HKir paBHo 20 cM. OnpenenuTs
HaNpsHKEHHOCTD E u moTeHnman molis, Co31aHHOTO STUMHU 3apsaMH B TOUKE,
HaxoJAIIencs Ha paccTossHUM Iy 15 ¢M ot mepBoro u r; 10 cm 0T BTOpOro
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3apsioB.
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320. B BepmmHax TNpPaBUIBHOTO IIECTUYTOJbHUKA PACIOJOKEHBI TPH
OTPHUIIATETHLHBIX M TPH MOJOKUTEIBHBIX 3apsaaa. Haltu HanpsokeHHOCTh E u
noteHan Ll 3JeKTpUYecKoro TOJs B IEHTPE IIEeCTUYTOJbHUKA TPU
Pa3IMYHBIX KOMOMHAIIMAX B PACTIONIOKEHUH 3TUX 3apsoB. Kax bl 3apsn q
11,5 5Ko1; cTOopoHa MeCTHYTOIbHUKA @ 3 CM.

321. Komwio pagmycom I 10 cM W3 TOHKOH TPOBOJIOKH PAaBHOMEPHO
3apshkeHO ¢ JuHeWHoW 1wioTHocthio | 110 #Kn/m.  Omnpenenutb
HaNPsHKEHHOCTD TIOJIS Ha OCH, MPOXOJAIIEH uepe3 MEeHTP KOJblla B TOUKE A,
ynajaeHHoO! Ha paccTosiHue a 20 cM OT eHTpa KoJIbIla.

322. Ilap pamuycom R =10 cm 3apsokeH paBHOMEPHO ¢ OOBEMHOM

IIJIOTHOCTBIO -] 15 uKi/m3. OnpenenuTs HanpsKEHHOCTh
3JIEKTPOCTATHYECKOTO MOJs: 1) Ha paccTosHuM ] |2 CM OT LEHTpa Iuapa;

2) Ha paccrosHMM 2 112 c¢M oT meHTpa mmapa. [locTpoiiTe 3aBHCHMOCTB
E(r).

323. BuytpeHHwmit UUAJTUHAPUYECKHM IIPOBOJTHUK JUTMHHOTO
MPSIMOJIMHEMHOTO KOAKCHUAIIBHOTO TIpoBoa paaunycoM R1 = 1,5 MM 3apsikeH
¢ JuHenHo# mirotHocThio 1= 0,20 vHKn/M. BHemHM# HUIMHAPUYECKUN
MPOBOJITHUK 3TOTO MPOBOAA pamuycoM R2 = 3 MM 3apsoKeH ¢ JTUHEHHOM
wiotHocTeio 2= -0,15 uKu/m. IlpocTtpaHcTBO MEXIy NPOBOJAHHUKAMU
3aIOJTHEHO pe3uHOM (1 =3). OmpenenuTts HaNpsHKEHHOCTh
AIEKTPOCTATUYECKOTO TIONSI B TOYKAaxX, JEKAIMUX OT OCH IMPOBOJAA Ha
paccrosausax: 1) r1 1 mm; 2) 1) ry 2mm; 1) rp Smm.

324. ]JIBe KOHIICHTPUYECKHE METAUTMYECKHE 3apshHKeHHBIE Chepsl ¢
pagnycamu R; =6 cm u R, =10 cM HecyT cooTBeTcTBeHHO 3apsiasl Q1 = 1 K
Q2 = -0,5 vKn. Haiitn HampsbkeHHOCTh E mMoss B TOYKax, OTCTOSIIUX OT
1eHTpa cdep Ha paccrosHusIX 1 | 5 cm; 2 1 9 em; rs 1 15 cm. TlocTtpouts
rpaduk 3aBucumoctu E(r).

325. TlocTpouTh Ha OJHOM rpaduKe KPUBBIE 3aBUCUMOCTH HAIPSHKCHHOCTH
E snextpuueckoro moisis oT paccrtosiHug I B uHTepBasie 1< r <5 cM uyepe3
Kaxpii 1 cM, eciu rmosie oopaszoBaHo: 1) Touednbim 3apsiaom q 38,3 uKur;
) OECKOHEYHO JUIMHHOW 3apsDKEHHONW HHUTBIO C JIMHEHHON IUIOTHOCTBHIO
sapsga 1 771,67 MxKi/m; 3) OeCKOHEYHO MPOTKEHHON IUIOCKOCTBIO C
MMOBEPXHOCTHOM MIIOTHOCTHIO 3apsiaa 25 MrKi/m2.
326. DnekTpocTaTMYeckoe TIoje  co3JaeTcsi JIByMs  OECKOHEYHBIMHU
napauieIbHbIMU MJIOCKOCTSIMH, 3apsiKEHHBIMU PaBHOMEPHO
Pa3HOMMEHHBIMU 3apsA/laMU C TIOBEPXHOCTHOM TIOoTHOCTRIO L 11 uK/M?2
U
[y 71-2 uKi/m2. Onipenenuth HapsHKEHHOCTH SJIEKTPOCTATHIECKOTO MoJist: 1)
MEXIy IUIOCKOCTAMH; 2) 3a mpeaenamu Iwiockocted. [loctpouts rpaduk
W3MEHEHHSI HANpPsDKEHHOCTHW TOJISI BJAOJL JIMHUM, NEPIeHAUKYISIPHOI
IIJIOCKOCTSIM.
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327. lIllap pamuycom R =10 cm 3apspken paBHOMepHO 3apsaom Q = 41,9
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nKn. Omnpexenure HANPsHKEHHOCTh 3JIEKTPOCTaTHYECKOTo moisi: 1) Ha
pacctosiHuM 1 5 cM OT IIeHTpa 11apa; 2) Ha paccTosHuM I 15 cMIoT ieHTpa
mapa. [Toctpoiite 3aBucumoctsb E(I).

328. Ha metamumnueckoit cpepe R =10 cm maxomutcs 3apsg Q =1 uKim.
OrnpenenuTh HaMPsSKEHHOCTh E 3JIeKTpoCTaTuuecKoro mojis B CIEAYIOMIUX
Toukax: 1) Ha paccTostHuH 1 B ¢M OT IieHTpa cepbl; 2) Ha IIOBEPXHOCTH €¢;

J mapaccrostHuum I'; “15 cM ot ieHTpa cdepsbl. [locTpouTh 3aBHCUMOCTH
E(r).

329. JIBe nnuHHBIE TOHKOCTEHHBIE KOAKCHUAJIbHBIE TPYOKH ¢ paguycamMu Rp
= 2 cMm u Ry = 4 cm HecyT 3apsipl, pABHOMEPHO PACTIPECICHHBIC 110 JTHHE C
JUHEWUHBIMU TUIOTHOCTSIMH 1 uKn/m  » = -0,5 aKn/M. mpoctpancTBo
(1= []
MEXAy TpyOKaMH 3amoJIHeHO 300HUTOM. ONpeenuTh HANPSXKEHHOCTh OIS
B TOYKaX, HAXOJIAIIMXCS Ha pacCTOSIHUAX 1 1 cM; Iz 3 em; s 5 eMm. Tlocrpouts
rpaduk 3aBucumoctu E(r).
330. beckoHeuHO MJMHHAsg TOHKOCTEHHas MeETaJUIMYecKass TpyoOka ¢
pagumycoM R = 2 cM HeceT paBHOMEPHO pACIPECICHHBINA MO MMOBEPXHOCTH
sapsan (1 HKu/M2). OnpeaenuTs HapsHKEeHHOCTh E mosist B Toukax,
OTCTOSIIIUX OT OCU TPyOKH Ha paccTosiHusAX I | 1 cm; o 1 3 cm. [loctpouth
rpaduk 3aBucumoctu E(r).

331. Dnekrpocrathueckoe moisie cosmaercs chepor paguycom R = 4 cwm,
PaBHOMEPHO 3apsDKEHHOM C MOBEPXHOCTHOM IoTHOCTRIO L 1 1 mHK/M2,
OmpenenuTe pa3HOCTh TOTCHIMAIOB MEXIY JBYMS TOYKAaMH IIOJIS,
JeXKAIMMU Ha paccTosiHUAX 1 B cm 10 I 10icm.

332. OmpenenuTe  JUHEHHYI  INIOTHOCTh  OCCKOHEYHO  JUIMHHOU
3apsKCHHOM HUTH, €CJIM padoTa CHJI IOJIsS 0 TMepeMeleHuio 3apsga g 11
HKn ¢ paccrosaus r; 1 10 cm mo r, | 5 cmM B HampaBlieHUH,
neprneHIuKyJIspHOM HUTH, paBHa 0,1 mM/[x.

333. Haiitu notenuuan [ TOYKM MOJIS, HAXOAMIEHCS HA PACCTOSIHUM I |
10 cm ot ueHtpa 3apsbkeHHoro mapa paguycoMm R = 1 cm. 3agady pemurs,
€CJIH:

1) 3amaHa MOBEPXHOCTHAS TUIOTHOCTH 3apsaa Ha mape [ 10,1 mxKi/m?; 2)
3a/1aH noteHmai mapa [y 1300 B.

334. OKoJ0 3apsyKEHHON OECKOHEYHO MPOTSKEHHOM MIOCKOCTH HAaXOUTCS
TOYEYHBIH  3apsg  ( 1 0,66 uKn. 3apsg mepemerniaercs 1Mo JMHUM
HaIpPsHKEHHOCTH TOJIA Ha PACCTOsIHUE a 2 CML TIPH STOM COBEpIIAeTCS
pabota 4 15 mk/[x. HaliTu MOBEpXHOCTHYIO IUIOTHOCTH 3apsna L Ha
MJIOCKOCTH.

335. DJekTpocTaTHyecKoe TMoJie CO3/JaeTCsi OECKOHEUYHOW IUIOCKOCTBIO,
PAaBHOMEPHO 3apsHKEHHOM C MOBEPXHOCTHOW TuIOoTHOCTBHIO [ 71 1 HKn/m2
Onpenenute pa3HOCTh MOTEHIIMAIOB MEXKY JIBYMsSI TOUKaMU ATOTO TOJIS, Ha
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pacctostHum I'1 20 cM 1 I 50 ¢M OT TIIIOCKOCTH.
336. DnektpocTaTHueckoe moje co3ngaercs cepoit paaumycom R = 5 cwm,
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PAaBHOMEPHO 3apsHKEHHOM C MOBEPXHOCTHOM TwIOoTHOCTBRIO LI | 1 HKn/Mm2
Onpenenure pa3HOCTh TMOTEHIMAIOB MEXKAYy JBYMs TOYKaMU TOJIs,
nexamuMu Ha pacctossausax 1 10 cm 1o r; 15Icm.

337. JlBe OeckoHEYHBbIC TapajUICNIbHBIE IUIOCKOCTH  HAaXOJATCS  Ha
paccrosuun d 0,5 cMm apyr or apyra. Ha mIockocTsx paBHOMEPHO

pacnpeaeneHbl 3apsaabl ¢ TOBEPXHOCTHBIMU IIOTHOCTSIMUA (]| 70,2 MxKi/m2 1

2 40,3 MKKi/M2, OnpenenuTs pa3HOCTh TMoTeHHHaoB U  mexnay

TUIOCKOCTSIMHU.
338. DnexkTpocTaTUyecKoe TMOJ€  CO3aHO OECKOHEYHO PaBHOMEPHO
3apsSKEHHOM TIOCKOCTHIO ¢ MOBEPXHOCTHOW IJIOTHOCTBEO 3apsia 112

McKi/mM2. B 3TOM mONEe BIOIB npsAMOM, cocTaBysitomen yroi [ 160° ¢
TUIOCKOCTBIO, M3 TOUKH 1 B TOUKY 2, paccTostHHE | MeXK1y KOTOPBIMU paBHO
20 cMm, mepememiaeTcsl TOYEUHBIN anekTpudeckuit 3apsg Q = 10 uKu.
Onpenenuts padboTy A CUII MOJIS 10 IEPEMENIECHHUIO 3aps/ia.

339. Jlee OeckoHEYHBIC TapaUICIbHBIC IUIOCKOCTH HAxXOIATCS Ha
paccrositauu d 1 cM apyr ot apyra. Ha mimockocTsx paBHOMEpHOpacIpeeICHbI

3apsabl C MOBEPXHOCTHBIMU IIOTHOCTSIMUA ] 0,2 MKKi1/M2 1 20,5 MrKi/m2.

OnpenenuTs pasHOCTb NOTEHIUAIOB U MeX1y MIOCKOCTSAMH.

340. Ha oTpe3ke TOHKOTO MPSIMOT0 MPOBOJHUKA PABHOMEPHO pacipeiesicH
3apsia ¢ TuHeHOUW tioTHocThio | | 10 HKi/M. Beraucnuts nmotennman |,
CO371aBa€MbIil ATUM 3aps0M B TOUKE, PACTIOIOKEHHON Ha OCH MPOBOJAHUKA U
yIaJdeHHON OT OJIMKaMIllero KOHIA OTpe3Ka Ha pacCTOSIHUE, paBHOE JIJIMHE
ATOTO OTpE3Ka.

341. KonneHcatop ¢ mnapadUHOBBIM JTUAJICKTPUKOM [ 2) 3apsHKeH [0
pazHoctu noteHnuanoB 150 B. Hanpsikennocts monst 600 kB/M, miomans
miacTuH 6 cm?2. OmnpenenuTh €MKOCTh KOHACHCAaTOpa M IOBEPXHOCTHYIO
IJIOTHOCTH 3apsijia Ha OOKJIaaKax.

342. BBYUCINTL €MKOCTh OaTaper, COCTOsIIEH M3 TPeX KOHISHCATOPOB
eMKOCTBIO 110 1 MK®D Ka)/IbIi, TPU BCEX BO3MOKHBIX CIIy4asiX UX COCTMHEHUN.
B xakoMm ciyuae OyzieT MakcuMalibHa SHEPrus, 3anacaemasoarapeeii?

343. 3apsm Ha KaXIOM U3 JBYX IOCIEIOBATEIBHO COCIMHEHHBIX
koHaeHcaTopoB eMkocThio 18 m 10 nd pasen 0,09 uKn. Onpenenuth
HaIpsDKEHUE: a) Ha OaTapee KOHJEHCATOPOB; 0) Ha KaXKJI0M KOHJIEHCaTope.
344. ]lBa xoHAEHCATOPa OAUHAKOBOUW eMKOCTH M0 3 MK®D 3apsKeHbl OJIMH J10
nanpspkenus 100 B, a npyroit 1o 200 B. OnpenenuTs HanpshkeHUue Mexay 00
KJaJKa MU KOHACHCATOPOB, €CJIM MX COCIAUHUTH TMapauiesibHO: a)
OJTHOUMEHHO; 0) pa3HOMMEHHO 3apsiKEHHBIMU OOKJIaIKaMH.

345. Tlnockuii  BO3AYUIHBIM  KOHAEHCATOp 3apsDKeH J0  pPa3HOCTU
norennuranioB 300 B. ITnomanp maacTuH 2 cM2, HaNPSOKEHHOCTH IOJIS B 3a30p¢
Mexay HuMu 300 kB/M. OmpenenuTs TOBEPXHOCTHYIO TUIOTHOCTD 3apsijia Ha
MJIACTUHAX, EMKOCTh ¥ YHEPTHIO KOHJIEHCATOPA.
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346. Ilnomane MIACTUH IIOCKOTO CIIOJSHOTO KOHjeHcaTopa I 6) 2 cm?,
3a30p Mexay HUMU 3 MM. [Ipu pa3psie KoHeHcaTopa BhIACIIIACH SHEPTUS
1 mxJIx. /o Kakoi pa3HOCTH MOTEHIIMAIOB ObLIT 3apsKEH KOHEHCATOP?

347. DHeprus mIocKoro Bo3AymHoOro koujaencaropa 0,4 u/lx, HanpspkeHHe
Ha oOxmankax 600 B, mmomans mmactud 1 cm2. OmnpenenauTs paccTOSTHUE
MEXIy 0OKJIaKaMu ¥ HAMPSHKEHHOCTH TIOJIS.

348. PaccrosHme — MeXAy = TMUIACTUHAMH  IUIOCKOTO  BO3AYIIHOTO
KOHJCHCATOpa, MPUCOESAMHEHHOTO K ucTouHuky ¢ J/1C 12 B yBenuuuBaior

oT 1 10 2 cm. ITnomane mactuH kKoHpeHcaropa 100 cM2. Onpenenuts padboTy
0 Pa3IBIKCHUIO IIACTHH B Cllyd4ae, KOIJIa KOHJEHCATOp Tepen
pa3IBHKEHHUEM TUTACTHH OTKJIIOUEH OT MCTOYHHKA.

349. Tpum xoHmeHcaropa emkocTssMd 1, 2 mw 3 MK® CoeITWHEHBI
MOCJIETOBATEIHLHO U MPUCOCTMHECHBI K HCTOYHUKY HAIMPSDIKEHUS C PA3HOCTHIO
noteHruanos 220 B. Kakossl 3apsin

W HampsbKeHUE  Ha  KaxaoM
KOHJEHcaTope?

350. KoHaeHcaTop COCTOUT U3 ABYX ( A> ( r——R—-] ‘
KpYIUIbIX TJIACTUH paguycoMm 10 cwm, :

pa3ieaCHHbIX, TUACKTpUKOM (]
17)

TomuHoM 0,5 MM, pa3HOCTh MOTEHIIMATIOB MEX Ty oOkinaakamu 120 B.
OmnpenenuTh 3aps/ Ha TUTACTHHAX M YHEPTUIO0 KOHJIEHCATOpa

351. Ompenenuts conpoTuBIcHUE Ry (prC. 5) eciu aMIiepMeTp MOKa3bIBaeT
TOK 5 A, a BonbT™MeTp — Hanpspkerune U = 100 B. BuyTpenHnee conpoTuiieHne
BoapT™MeTpa R,= 2500 Om. KakoBa ommOka B ompenenenun R, eciu B
pacdeTax mpeHeOpedb TOKOM, TEKYIITUM Yepe3 BOJIbTMETD.

352.

353. B onekrtpuyeckod  1emw, Ca )

m300pakeHHOH  Ha  puc. 6, e ' 4
ammnepmMeTp mokassiBaeT Tok | = 0,05 R D <V>
A, a BoibT™MeTp — Hanpsbkenue U =

20 B. Onpenenuth CONPOTUBIIEHUE '
Ry BombT™eTpa, ecni Ry = 1000 Owm.

355.
6. Mukpoammepmerp umeet conpotuieHue Ry =200 Om, u npu cumne
toka | = 100 wmkA crpenka

OTKJIOHSIETC HAa BCHO  IIKaJy.
[IyHT, KaKOTO COMPOTUBICHUS Ry
HAJI0 K HEMY TOAKIIOUYUTh, YTOObI
€ro MO’KHO OBLIO MCIIOJIB30BaTh
KaK MUJUITMAMIIEPMETP IS

n3MepeHwust cuibl Toka 10 10 MA? Cxema MoAKITIOYeHUS IITyHTa MpUBeeHa
Ha puc. /.
3H7.  OTKIOHEHHWE CTPENKH BOJBTMETpA J0 KOHIA IIKAJIbl COOTBETCTBYET
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HarnpspkeHuto Ui =15 B. Tok, TeKylmuil npu 3ToM yepe3 BOIbTMETp, |1 = 7,5
MA. Omnpenenutb TOK lp, TeKyuii uyepe3 BOJBTMETpP, KOTJIa BOJBTMETP
nokaspiBaer Hampsbkenue U; = 5 B, u BHYTpeHHee CONPOTUBIICHUE
BOJITMETPA.

358, BoabTMmeTp paccuMTaH Ha U3MEpPEHHE MaKCUMalbHOTO HanpspkeHus Uo
= 100 B. Ilpu stom uepe3 BombTMETp uaeT Tok lp = 10 MA. Kakoe
JOTIOJIHUTENIBHOE ~ COMPOTUBIIEHHME R,  HYyXHO  MOCIEIOBATEIHHO
PUCOETUHUTD K BOJIbTMETPY, YTOOBI UM MOKHO ObLIO U3MEPSITh HANPSKEHUE
U, =150 B?

39, K uCTOYHHMKY TOKa € BHYTPEHHUM compoTuBieHueM I = 1 Owm
MOJIKJIFOYAIOTCS JIBa OAMHAKOBBIX compoTuBieHus mo R = 0,5 Om. Oaun pas
CONPOTHUBJIEHUS MOJKIIOYAKOTCS MOCIEIOBATENIBHO JIPYT C JIPYTrOM, OPYrou
pa3 — mapamienbHo. HallTu OTHOIIEHHME MOIIHOCTEW, BBIACISIIOIIUXCA BO
BHEIIIHEH Cpejie B IEPBOM U BO BTOPOM CIIyYasix.

360.

6L Ompenemuty DJIC ¥ BHyTpEeHHEE CONMPOTHBICHWE I' MCTOYHHMKA TOKA,
€CJIM BO BHEIIIHEW 1enu npu cuiie Toka | = 4 A pasBuBaeTcs MOITHOCTHEP1 =
10 BT, a mpu cuie Toka I, =2 A MOMIHOCTH

P,= 8 Br. A ﬁ

|
32 ConpoTuBieHHE OJTHOTO u3 | ((5\) Q’r/\
MOCJIeIOBATEIHHO BKJIFOUEHHBIX ' :
IIPOBOJTHUKOB B N pa3 Oosbiie apyroro. Bo
CKOJIBKO pa3 U3MEHUTCS CUJia TOKA B IIEMH
(HampsKEHUE MOCTOSHHO), €CJIM 3TH MPOBOJHUKHU BKJIFOYUTH MApaIeIbHO?
363 Ompenenutb COMpPOTHUBICHHE R, HUTH JaMIOYKH IO TMOKa3aHUAM
Bosibt™MeTpa (U = 50 B) u ammepmerpa (I = 0,5 A), BKIIOYCHHBIC IO
npuBeAeHHOU Hmwke cxeme (puc. 8). ComporuBnenue BoibTMeTpa Ry = 40
KOwM.
34 B cerb ¢ HampsbkenueM U = 120 B BkiItOYeHBI TpH DJEKTPUUYECKUE
JIaMITbl, cCOTpoTuBIIeHHEM 110 Rp = 240 OM kaxknas. Kakoit Tok | moiigeT uepes
KKJIyIO JIAaMITy TPHU MapajuiebHOM, MOCJIEI0BAaTeILHOM U JIBYX BapHaHTax
CMEIIAaHHOTO UX COCTUHEHUS !
5.  barapeu umeror 3.1.c. 11712 B u [1,714 B, conporuBnenue R =0,5 Om
(puc. 9). [Nagenue moteHMana Ha conpotuBieHnH R, paBHo U,=1 B (TOK
yepe3 Ry HanpaBiieH cipaBa HaneBo). Haiitu nmokasanue ammnepMerpa.
306. barapen umeroT 3.1.C. B u B, conporuBnenne R3=1,5

0, 12 0,13

kO™, comnpotuBieHre ammnepmerpa R =0,5 kOwm (puc. 10). Ilamenwue
MoTEeHIHaNIa Ha conpotuBieHun R; paBHo Uy=1 B (Tok uepe3 R, HampaBieH
cBepxy BHU3). HailTu nokazanue ammnepmerpa.
36/. barapeu umerot 3.1.c. [ 1,712 B, [1,714 Bu 1,716 B, conpoTuBnenus

) ST L
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Ri=4 OmM, R2=6 Om u R3=8 Owm (puc. 11). Haiitu Toku | Bo Bcex yuyacTkax
TCTIH.
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308 B cxeme, nzobpaxxkeHHoit Ha puc. 11, Toku |; u |3 HanpaBieHs! cripaBa
HaJIeBO, TOK |y — cBepxy BHU3. IlajieHne moTeHIMaa Ha COMPOTUBIICHUH R,
R, u Rz pasubl Ui=U3=2U,=10 B. Haiitu 3.1.c. 21l 3, ecmu 1=25B.

39. barapen umerot 3.a.c. [ 13 100 B, conmpotusnenus Ri;=20 Owm,
R2=10 Om, R3=40 Om 1 R4=30 Owm (puc. 12). Haiitn moka3zanue amnepmerpa.
370. barapeu umerot 3.1.¢. 1l 21, [¢onpoTuBnenust R1=R3=20 Om, R,=15 Om
u Rs=30 Om. Yepe3 ammepmerp Teder Tok 1=1,5 A, HampaBieHHBII
cuu3y BBepX (puc. 13). Hatitu 3.4.¢c. Lju Ly, a Taxke Toku lo u I3, Tekyime
yepe3 conpoTuBiieHus Rou Rs.

371 JIBa 0UHAKOBBIX 3JEMEHTA MMEIOT 3.1.Cc. [, 11,712 B u BHyTpeHHHUE
conpotuBiieHus I1'fy 015 Om (puc. 14). Haiitu toku |1 u |y, Tekyiue uepes
conportuBieHus R1=0,5 Om u R,=1,5 Owm, a Taxxe Tok | yepes 3JIeMeHT ¢ 3.1.C.
372 DhemenThl UMErOT ».a.¢c.  [J1 1[J2711,5 B u BHyTpeHHHE CONPOTUBICHUS
ri 1 r20,6 Om, comporusnenust R1=R,=2 Om u R3=1 Owm, conportuBiieHue
amnepmerpa Ry=3 Owm (puc. 15). Haiitn nmoka3zanue amrepMeTpa.

373 Tpu ucrounuka Toka ¢ 3.a.c. [117111 B, [1,774 Bu [, 16 B u tpu

peoctata ¢ conpotuBieHusiMi R1=5 Om, Ry=10 Om u R3=2 Om coenuHeHbl,
KaK MOKa3aHo Ha pucyHke (puc. 16). OnpenenuTs Cuiibl TOKOB | B peocTaTax.
BHyTpeHHUE CONPOTUBIEHUS] ICTOYHUKOB TOKA MTPEHEOPEKUMO MBI,
374.  Ompenenuth cuiny Toka |3 B pesuctope compotuBieHneM Rz u
HanpsbkeHne Us Ha KoHIax pesucropa, ecau [, 14 B, [, 13 B, R1=2 Owm,
R,=6 Owm, R3=1 Om. BHyTpeHHHMH CONPOTHUBIICEHHUSMH HCTOYHUKOB TOKa
npenedpeus (puc. 17).
3/, Cuma Toka B mpoBoaHuKe compotuBieHueM 10 OM paBHOMEpPHO
yoniBaeT ot lg=3A no 1=0 3a 30 c. OnpenenuTsh BhIACIUBIIEECS 3a 3TO BpEeMs
B IIPOBOJTHUKE KOJMYECTBO TETUIOTHI.
376. Cwuma Toka B mpoBoAHHKE compoTuBieHneM R=10 Om paBHOMEpPHO
yobiBaeT ot lp=0 10 Imax=5 A 3a Bpems LI 15 c. OnpenenuTs BbIACIUBIIIEECA3a
ATO BpeMsl B MPOBOJHUKE KOJIUYECTBO TEIJIOTHI.
377. Cuna Toka B TPOBOJHUKE paBHOMEpHO yBenmumBaeTcs oT lo=0 mo
HEKOTOPOr0 MaKCUMAJIbHOTO 3HaYeHUs B TeueHue BpeMeHu 10ic. Ba 3To Bpems
B MPOBOJHUKE BBIACIMIOCH KoinuecTBO TemioTel Q =1 k. Onpeaenutsb
CKOPOCTb HapacTaHMs TOKA B IPOBOJIHUKE, €CIIM COMPOTUBIIEHUE R ero paBHO
3 Owm.
378. OOMOTKa 3JEKTPUYECKOr0 KUISATWIbHHKA MMEET JABEe ceKuuu. Ecmu
BKJIFOUEHA TOJIHKO TEpBasi CEKIUs, TO BOJA 3aKkumaet 4depes 1y 115 muH, ecnu
TOJIBKO BTOpast, TO uepe3 t2 30IMuH. Uepes CKOIbKO MUHYT 3aKUIIUT BOAA, ECIU
00€ CeKIIMM BKIIOUUTH MOCIIEI0BATEIBHO.
37/9. OOMOTKa 3JIEKTPUYECKOTO KUIMSTWIbHUKA MMEET JBe ceKuuu. Ecnu
BKJIFOYEHA TOJIBKO IEpPBasi CEKLIMs, TO BOJA 3akumnaet yepes t; 15 muH, eciau
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TOJIBKO BTOpast, TO uepes tr 30MuH. Uepes CKOJIBKO MUHYT 3aKUIIUT BOJA, €CIIN
00€ CEeKIIMH BKIIOYUTh NapaJlJIeIbHO.

380. Temmeparypa BoasHOTO TepMocTaTa o0bemoM V=1 11 momaepxuBaeTcs
MIOCTOSTHHOM MPY MOMOIIIH HarpeBaTesst MOITHOCThI0 P=26 BT. Ha HarpeBanue
Bobl TpaTtutTca 80 % 3Toil MoHOCTH. Ha CKOJIBKO MOHU3UTCS TEMIleparypa
BOJbI B TEpMOCTaTE 3a Bpems 10MuH, eciu HarpeBATEIb BHIKIIFOYUTh?

3Bl Kakyio momHOCTh P moTpebnsieT HarpeBaTelb SIECKTPHUUECKOTrO

JaifHuka, ecau oobeM V=1 n Boxbl 3akumaeT uepe3 Bpems [ 15 MuH?
KakoBo compoTtuBnenue R HarpeBatens, ecnu Hanpspbkenue B cetu U=120 B?
HavansHas Temneparypa Boabl to 113,5 °C.

382 Ha numtke momHocthio P=0,5 kBT cTouT 4aliHUK, B KOTOPBIM HAIUT

o6beM V=1 11 Bogsl ipH o 116 °C. Bona B yaifHuke 3axurnena yepes Bpems | |
120 MuH 1ToCIe BKIIFOUCHUS IIUTKH. Kakoe konmuecTBO TemoThl Q
MOTEPSHO TIPU ATOM Ha HarpeBaHUEe CaMOro YallHWKa, Ha U3JIy4eHue u T.1.7
383 OO6wem V=4,5 1 BOABI MOXKHO BCKUIIATUTH, 3aTPATHB IJIEKTPUIECKYIO
suepruro W=0,5 kBt 4. HauanbHas remnepatypa Boasl ty 23 °C. Haittu KI1/1
HarpeBaTessl.

384 Cuia Toka B mpoBOHUKE paBHOMEpHO HapacTaeT oT 1o=0 10 Inax=10 A
B TeueHue BpeMeHu [30¢. Onpenenuts conpoTuBiieHHe R mpoBoiHKKa, €CIu
3a 9TO BpeMsi B IPOBOJHUKE BhIJEsAeTCs KomruecTBo TernoThl Q =100 x/[x.
401 Ilo nByM OECKOHEYHO /JIMHHBIM TMPSIMOJIMHEHHBIM TapaJlICTbHBIM
HNPOBOJHUKAM, pacCTosHue Mexay koropbimu d = 15 cM, B oaHOM
HampaBieHUH TeKyT Toku |1 = 4 u l; = 6 A. Onpenenuth KpaTyaiiiiee
paccTostHUE I' OT MPOBOJHUKA C MEHBIIIUM TOKOM JI0 TPSIMOMA, BO BCEX TOUKaX
B KOTOPOH, HAMPSHKEHHOCTh MAarHUTHOTO TTOJIS1 paBHA HYJTIO.

402 Tlo nByM OECKOHEYHO JIMHHBIM TMPSIMOJIHMHEHHBIM TapalIeIbHBIM
npoBogHUKaM TekyT Tokd |1 = 5 u |, = 10 A B 0IHOM HampaBlEHUHU.
['eomeTpuyeckoe MECTO TOUYEK, B KOTOPOM MHAYKIIMS MATHUTHOTO TOJIsl paBHA
HyJI10, HaxoauTcss Ha pacctosHud 0 = 10 ¢cM OT NMPOBOJHHKA C MEHBIIUM
TOKOM. OnpeIeNIUTh PACCTOSIHUE I MEXKTy TPOBOJHUKAMMU.

408, Ilo nByM OECKOHEYHO J/JIMHHBIM MPSIMOJIMHEHHBIM TapaJlICTbHBIM
MPOBOJHUKAM TEeKYT TOKH |1 =2 u |, =5 A B onHOM HanpaBiiennu. PacctosiHue
Mexty npoBogaMu d = 5 cm. OnpeaenuTs BeIUYUHY UHAYKIIMA MarHUTHOTO
1oJisi B Ha MOJIOBUHE PACCTOSIHUSL MEXK/Ty POBOJAMH.

404. Tlo nByM OECKOHEYHO JUIMHHBIM TPSIMOJUHEHHBIM TMapajuieIbHbIM
MPOBOJHUKAM TeKyT TOkH |1 = 5 um I = 3 A B pa3HBIX HampaBJICHHSX.
Paccrostane mexnay mpoogamu d = 8 cm. OnpenenuTh HANPsSKECHHOCTh
MarHUTHOTO 1OJIs [ Ha pacCTOSHUSIX 1 = 3 ¥ I, =5 CM OT TIEPBOTO U BTOPOTO
IPOBOJIOB COOTBETCTBEHHO.

405, Ilo nByM OECKOHEYHO JJIMHHBIM NPSIMOJUHEHHBIM TMapajuieIbHbIM
POBOJHUKAM TEKYT TOKU |1 =5 u |, =1 A B pa3HbIX HalpaBJICHUSX.
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Paccrosane wmexmy mnpoBomamu d = 2 cm. OnpenenuTh HWHIYKIHIO
MarHuTHOTO TOJ B ¥ TOUKEe HaXOASIIEHCs Ha pacCTOSTHUU 1 =1 cMu I, = 3
CM OT [IEPBOT'0 U BTOPOI0 MTPOBOJIa COOTBETCTBEHHO.

406. Ilo nByM OECKOHEYHO IJUMHHBIM MPSIMOJUHEWHBIM MapajuieIbHbIM
IPOBOJHUKAM TEKYT TOKM B OJHOM HampaBieHuu. Cuia TOKa B IEPBOM
nposoze I1 =1 A, paccrostare mexy mpoBogamu — 10 cm. B Touke, nexarnei
MEXIy TMpoBOjJaMH Ha pacctosHud 0 = 3 cM OT MepBOro IMpoBoja
HaIPsKEHHOCTD OIS paBHA Hy0. Halitu cuiy Toka |, Bo BTopoM mpoBo/Ie.
407. Ilo nByM OECKOHEYHO JJIMHHBIM TMPSIMOJIMHEHHBIM NapalliebHbIM
POBOJHUKAM TeKyT TOku |1 = 5 A u |l = 10 A B ogHOM HalpaBJICHUH.
OnpenenuTs HANPSKEHHOCTh MArHUTHOTO /1 TIOJISL HA IPSAIMOM, HAXOASIIEHCS
Ha paccTosHUsAX 1 = 20 u r, = 15 cM OT mepBOro W BTOPOro MPOBOJOB
COOTBETCTBEHHO. Paccrostane Mexay nmpoogamu d = 25 cwm.

408. I[lo nByM O€CKOHEUHO JJIMHHBIM MPSIMOJMHEWHBIM MapaieTbHbIM
npoBOJHUKAM TeKyT TokH |1 = 1 A u I, = 10 A B pa3HbIX HampaBICHUSX.
Paccrosaue mexay nposonamu d = 5 cM. Haiitu HanpsbkeHHOCTH 107151 H Ha
NpSIMOM, HaXOASUIEHCSA HA PACCTOSIHUU F1 = 5 CM U I = 8 CM OT NEPBOTO U
BTOPOTO NMPOBOJIOB COOTBETCTBEHHO.

40. [lo nByM OECKOHEUHO JJIMHHBIM MPSIMOJUHEHWHBIM MapalieTbHbIM
IPOBOJHUKAM TEKYT Toku |1 = 2 A u l; =1 A B 0lHOM HampaBJICHUH.
Paccrosaue mexay nposogamu d = 3 cM. Haittu HanpsbkeHHOCTH 01t H Ha
IpSIMOM, HAXOSIIEICS Ha pacCTOSTHUM I =4 cM OT IPOBOJAOB.

410 [lo nByM OECKOHEYHO JJIMHHBIM  TPSIMBIM  MapajuieTbHbIM
MIPOBOJIHUKAMH, PACCTOSTHHE Mex 1y KoTopbiMu d = 15 cm, TekyT TokH |3 = 70
A u l; =50 A B mpOTHBOMOJIOKHBIX HarpaBieHUsX. OnpenennuTh MarHUTHYIO
UHIYKIWIO B B TOUKE, yIAJICHHOM OT mepBoro Ha 1 = 20 cM U OT BTOPOro Ha
M= 30 cm.

411 Mexnay mnogocaMd MarHuTa Ha JIByX TOHKHX HHUTSX TOJBEUICH

TOPU30HTAIBHO JIMHEHHBIA MpoBOAHUK Maccod 1 r m mmunoi | = 10 cwm.
OnpenenuTs HaNPsHKEHHOCTh OJHOPOJIHOTO MArHUTHOTO Tois H, eciu
MPOBOJHUK TOA JEHCTBHEM Tofisa OTKiIoHWics Ha yroan | = 300 mpu

IPOITYCKaHUU 110 HeMY Toka | =5 A.

412, Mexnay nojrocaMd MarHuTa Ha JIByX TOHKHMX HUTSAX MOABEUICH
TOPU30HTAILHO JIMHEWHBIA MPOBOJHUK Maccod 10 T u mmuHou | = 0,2 m.
Hanpsioxkennocts  omHoponHoro marnutHoro mnois H = 200 xkA/M #u
HallpaBJi€Ha BepTUKaJIbHO. Ha Kakoil yron  OTKJIIOHUTCS MPOBOAHUK, €CIIU 1O
HEMY MPOIMyCTUTh TOK | =2 A?

413, lunbl reHepaTopa NPEACTABISIIOT COOON ABE MapajlielbHbIE MEIHbIC
MOJIOCHI JUTMHOU | = 2 M Kakiast, OTCTOosIIHe APYT OT Apyra Ha paccTosHuu d
= 20 cm. Ompenenuth cuily F B3aMMHOroO OTTaJKUBaHHS IIMH B Cllydae
KOPOTKOT'O 3aMbIKaHHUs, KOTJa 110 HUM T€YeT TOK ;= 10 KA.

414 Onpenenutb CUIy B3aUMOJCHCTBUS, NPUXOISAIIYIOCS Ha EIUHUILY
JUIMHBI IPOBOJIOB BO3IYIIHOM JINHUU AJIEKTPONEpeaadn, ey TOK B JIMHUU |
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=500 A, a paccrosaaue Mexay rnposojamu I = 50 cm.

415 [lo npsAMONMHENHBIM JUIMHHBIM — MapajuieJbHBIM  MIPOBOJIHUKAM,
HaXOAIIMMCS Ha paccTostHUM d1 = 2 CM IpYT OT ApyTa, B OJTHOM HaIlPaBJICHUN
TekyT Toku 1o | = 1 A. Kakyro paboTy Ha €IMHHUIlY IJUHBI MPOBOJIHUKOB
HY>KHO COBEPIIUTH, YTOOBI Pa3ABUHYTh UX 0 paccTosHUS dy

=4 cm?

416. JlBa OECKOHEYHBIX NPSIMOJIMHEWHBIX IMapaUICIbHBIX MPOBOJHHUKA C
OJIMHAKOBBIMHM TOKAMH, TEKYIIIMMH B OJHOM HAIMPABJICHUU, HAXOAATCA APYT OT
Jpyra Ha paccTOsTHUU a. UToObI X pa3BUHYTH JI0 PACCTOSIHUS 2a, HA KaXKIbII
CaHTUMETp JUIMHBI TMPOBOJHUKA 3aTpaumBaercs pabora A = 138 nJlx.
OnpenenuTs cUily TOKa B TPOBOAHUKAX.

417.  JIBa npAMOJMHENHBIX JJTMHHBIX MMapauiebHbIX IPOBOJHUKA HAXOASATCS
Ha paccrossHuH O1 = 10 cMm gpyr ot apyra. [lo mpoBogHMKaM B OIHOM
HamnpaByieHuu TekyT Toku |1 = 20 A u l; = 30 A. Kakywo paboty A Hano
COBEpIIUTh (HA €IUHMILY JJIMHBI MPOBOJHUKOB), YTOOBI Pa3aBUHYTHITU
NPOBOIHUKY 110 pacctostaus 02 = 20 cm.

418, Tlo nByM mapajuieIbHBIM MPSMBIM IIPOBOIAM JUTHHOM | = 2,5 M KaXKTbIi,
HaxoAsmmMes Ha pacctossaun d = 20 ¢M ApyT OT JApyra, TeKyT OJUHAKOBBIC
TOKU cuiioi | =1kA. BeluuCIUTh CHITy B3aUMOJEHCTBUS TOKOB.

419,  Tlo aByM mapasuiebHBIM IPOBOAM JIHUHOM | = 1 M KaX bl TEKYT TOKH
oauHaKoBO# cuibl. Paccrosaue d Mexmy mpoBomamu paBHO 1 cMm. Toku
B3aMMO/IeHCTBYIOT ¢ cmiioi F =1 MH. Halitu cuny Toka | B mpoBoax.

420. Ilo nmpssiMOMy TOPU30HTAIBHO PACIIONIOKEHHOMY MPOBOAY MPOITYCKAIOT
ToK |1 = 10A. ITox Hum Ha paccTossHun d = 1,5 ¢cM HaXOAUTCS MapalieIbHBINR
€My aJFOMUHHUEBBIN MPOBOJ, MO KOTOpOMY mpomyckatoT Tok I = 1,5 A.
Onpenenuth, KakoW JODKHA OBITh IUJIOMIA[h TIONEPEYHOTO CEUYCHUS
QIIOMUHUEBOrO TMPOBOJA, YTOOBI OH YJEPKUBAJICS HE3aKPEIJICHHBIM.
IInotHocTh amomunust [ =2,7 r/cMm3.

421, Omnpenenuth cwiry Jlopenna F, nmelicTByromy:0o Ha 3JIEKTPOH,
BJIETEBIIHI CO CKOpPOCThIO F 500 KM/C B OAHOPOJHOE MAarHUTHOE TOJIE MO/
yriaoMm 1= 30°k quHusAM uHAYKIuU. Maaykuus marautaoro nojist B = 0,5 To.
422, DNeKTpOH IBUKETCS MO OKPYKHOCTH B OJHOPOJHOM MArHUTHOM IOJIE
HanpsikeHHOCThIO0 H = 10 kA/m. Beruuciauts nepuoa 7' BpaliieHus 3JIeKTPOHA.
423 OmpenenutTh 4acCTOTY BpAIlEHUS JJICKTPOHA MO KPYroBOM opOuTe B
MarHMTHOM I0Jie, MHAYKIUs KoToporo B = 0,2 Ti.

424, DnEKTPOH JBUKETCS B OJJHOPOJHOM MAarHMTHOM T10JI€ C HHIAYKIHUEH B
= 0,1 Tn nepneHAuKYJSpHO JHMHUSAM HamnpsbkeHHocTH. Haiitu cuny F,
JEUCTBYIOILIYI0 Ha 3JIEKTPOH CO CTOPOHBI MOJIS, €CIH PaJuyC KPHUBU3HBI
tpaektopun R = 0,5 cm.

425, DnekTpoH  JBIKETCS B OJHOPOJAHOM  MarHUTHOM  TOJie
HarnpspKeHHOCThI0 H = 4 kA/M co ckopocTeio = 10 Mwm/c. BekTop ckopoctu
HaIlpaBJICH NEPNEHANKYISPHO JIMHUAM HanpspKeHHOCTH. Haltu
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cuiny F, ¢ koTopoii oJie AeMCTBYET Ha SJEKTPOH, U paauyc R okpykHOCTH, TIO
KOTOPOM OH JIBUXKETCH.

426. 3apspkeHHas yacTuila, obJsamaromias ckopoctbio = 2 107 m/c, Biierena
B OJJHOPOJIHOE€ MAarHUTHOE MoJie ¢ uHaykuen B = 0,52 Tn. Hailtu oTHOIIEHKE
Q/m 3apsna yacTHMIBI K €€ Macce, €CIM YacTHIla B IOJIC ONHUcaia IyTy
OKpY>XHOCTH paguycoM R =4 cM. [1o 3ToMy OTHOIIEHUIO ONPEACIUTh KaKas
3TO YaCTHUILA.

427.  DAEeKTpOH JBUXKETCS B MarHUTHOM mosie ¢ uaaykuuen B = 0,02 T mo
OKpYykKHOCTH paguycoM R = 1 cm. OnpenenuTs KHMHETHYECKYIO 3HEPIHUIO
AJNEKTPOHA.

428, Tl-yactMila = ABMOKETCS B OJHOPOAHOM  MAarHUTHOM  TIOJE
HanpspkeHHOCThI0 H = 100 kA/M 1o OKpyx)HOCTU pamuycoM R = 10 cwm.
OnpenenuTs CKOPOCTh -HACTHUIIBI.

429,  Bpruucauth paguyc R myru okpy»KHOCTH, KOTOPYIO OMUCHIBAET MPOTOH
B MAarHUTHOM TToJie ¢ uHAyKuue B = 15 mT1, ecnu ckopocTh IpOTOHA paBHA
800 km/c.

40. Omnpenenuts cuiny Jlopenma F, neHCTByMOIIyl0 Ha 3IEKTPOH,
BJIETEBIINH cO cKOopocThio = 500 KM/C B OJJHOPOJIHO€ MarHUTHOE TOJI€ MO
yraoMm 1= 300k auHUSIM UHAYKIUH. Maaykaus marautaoro noist B =0,5 To.
431  JlBe niWHHBIC KATYIIKKM HAMOTAaHBI Ha OOIMWN CEepPACYHHK, TPHUEM
WHAYKTUBHOCTH 3TuX Karymek L3 = 0,64 u L, = 0,04 'n. Onpenenuts, BO
CKOJIbKO Pa3 YKCJIO BUTKOB B MIEPBOM KaTyIlIKe OOJIbIIE, YEM BO BTOPOH.

43 Karymka mmHow | = 50 cm u quamerpom d = 5 cm comepxkut N = 200
BuTkoB. [lo karymke Teder Tok | = 1 A. OmnpenenuTh HUHIYKTUBHOCTH
KATYILIKM ¥ MarHUTHBIN MOTOK, MPOHU3BIBAIONINI €€ TUIOIIAb TONEePEYHOr0o
CEUYEHUS.

433 JInwHHBIA coyieHOua WHAYKTHBHOCTBIO L = 4 MI'H comepxut N = 600
BUTKOB. [[10maas monepeunoro ceuenus coieHonna S = 20 cm2. OnpeaenuThb
MarHUTHYK) MHAYKIMIO TIOJS BHYTPU COJICHOWJA, €CIW CHJIa TOKa,
MPOTEKAIOLIETO MO ero 0OMOTKE, paBHa 6 A.

434. Ckoapko BHTKOB TipoBosiokn jguamerpoMm d = 0,6 MM wmmeer
OJIHOCJIOMHAss OOMOTKa KaTyIIKH, HHAYKTUBHOCTb KOTOpoll L =mI'H u
muametp D = 4 cMm? BUTKU TJIOTHO TIPUIJIETAIOT APYT K APYTY.

4%, Karymka gmuaoit | = 20 cm umeer N = 400 ButkoB. Ilnomans
nornepeyHoro cedeHuss karymka S = 9 cm2 Haiitu uHIykTUBHOCTH L
karymku. KakoBa OyJeT WHAYKTUBHOCTH Ly KaTylIku, €ciii BHYTPh KaTyIIKA
BBEJICH JKEJIE3HbIM cepaeuyHuK? MarHuTHas NPOHMIIAEMOCTh MaTepuaia
cepaeunuka [ | = 400.

43%. Ha xapronnsiii kapkac mmmHoi | = 50 cMm u miomanpio S cedeHws,
paBHOM 4 cM2, HAMOTAH B OJIMH CJIo# rpoBoa auamerpoM d = 0,2 MM Tak, 4TO
BUTKH TUTIOTHO TIPHWJIETAIOT IPYT K APYTY (TOJIIMHON U30JIAINHA MPEeHEOPEUb).
Brruncnuth MHAYKTUBHOCTH L motyuuBIierocst coneHouaa.

437.  WupyxtuBHOoCcTh L conenouna amuHoW | = 1 M, HAMOTaHHOTO B OJMH
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CJIOM Ha HEMarHuTHBIM Kapkac, paBHa 1,6 MI'H. Ilnomane S cedeHus
coneHouga paBHa 20 cm?2. OmnpenenuTb YUCIO N BUTKOB Ha KaxiaoM
CaHTUMETPE JITTUHBI COJICHOUIA.

438. OOMoTKa cosieHouAa cOCTOUT W3 N BHUTKOB MEIHOW MPOBOJIOKH,
HornepeyHoe ceueHue koropoit S = 1 mm2. Jnuna conenouna | = 25 cwm; ero
conpotusieHue R = 0,2 Om. Haiitn nHyKTUBHOCTB L coseHonaa.

430, HmeeTcst COJICHOM]T C KEJIe3HBIM cepacuyHukoM jumHOH | = 50 cwm,
Iomaaepo monepednoro ceuenus S = 10 cm? m yucnom ButkoB N =1000.
Haiitn nHayktuBHOCTH L 3TOrOo conenonga, eciam mo oOMOTKE COJEHOMIA
teuét ToK | =0,2 A?

440. Karymka mmao# | = 50 cm u muamerpom d = 5 cm cogepxut N = 200
BUTKOB. [lo kaTymke Teuét Tok | =1 A. Onpeaenutb UHYKTUBHOCTD
KATYIIKM 1 MAarHUTHBIA MTOTOK, MPOHU3BIBAIOIINY IUIOMAAb €€ MOMEPEYHOrO
CEUYEHUS.

441 OmpenenuTh MarHUTHBIA TOTOK CKBO3b IUIONIAJb TMOMEPEYHOTO
ceyeHus: Karymku (0e3 cepaedHuKa), ¢ IUIOTHOCThIO HAamMoTku N = 8
BUTKOB/CM. Paanyc conenouna r =2 cm, cuina Toka | = 2 A.

442 B omHOpojgHOE MarHuTHOE Tosie HampsbkeHHocThio H = 100 xA/m
MOMeEIIEHa KBaJpaTHas paMmka co ctopoHoud a = 10 cm. IInockocTs pamku
COCTAaBIIET C HANPABJIEHUEM MAarHuTHOro mnosst yroix 60°. Onpenenutsb
MAarHUTHBIN MMOTOK, IPOHU3BIBAIOIINN PAMKY .

443 Tlpsmoii nposox, mmHo# | = 20 cM ¢ TokoM | = 5 A, Haxoasmuiics B
OJTHOPOJHOM MarHuTHOM Tosie ¢ wuHAykmued B10,1 Tn, pacmonoxkeH
MEePIICHIUKYJISIPHO CUJIIOBBIM JIMHUSIM MarHUTHOTO noJist. Onpenenuts padoTy
CHJI TIOJISL, TIOJT ACHCTBUEM KOTOPBIX TPOBOIHUK MEPEMECTHIICS Ha 2 CM.

444,  KBagpaTHbI MPOBOMASIINIA KOHTYpP CO CTOPOHON a = 20 CM U TOKOM
=10 A cBOOOIHO TOABEIIEH B OJHOPOJHOM MarHUTHOM I10JI€ C MAarHUTHOM
uaaykiuen B = 0,2 Tn. Onpenenuts paboTy, KOTOPYH HEOOXOAMMO
COBEpIIUTh, YTOOBI MOBEPHYTh KOHTYp Ha 90° BOKpyr ocu,
MEePIICHIUKYJISIPHONU HAMPABJICHUIO MATHUTHOTO TTOJISI

445. B oHOPOJHOM MAarHMTHOM MOJie ¢ MarHuTHOM uHAykiuen B = 0,5 Tn
HaXOJUTCS KBAJAPATHBIN MPOBOASIIMNA KOHTYP CO CTOpOoHOM & = 10 ¢M 1 TOKOM
| = 10 A. IlmockocTh KBajgpaTa COCTaBIISICT C HaIPaBJICHHEM IMOJSYTroJI
30°. Onpenenuts padOTy yaajdeHUsI KOHTYpa 3a MPEACIIbI MOJIS.

446. KpyroBoii mpoBoIIMN KOHTYp paanycoM I' =5 cm u TokoMm | =1 A
HaxXOJAWTCS B  MAarHUTHOM  [OJie, TMPUYEM IUIOCKOCTh  KOHTypa
MepHeHANKYJISIpHA HampaBienuto nosst. HanpsokeaHocts nons H = 10 kA/wm.
Omnpenenuts paboTy, KOTOPYIO HEOOXOJAMMO COBEPIIUTH, YTOOBI TTOBEPHYTH
KOHTYp Ha 90° BOKpyT OCH, COBNAAAIONIEH C JUAMETPOM KOHTYpA.

447. Ha nnuHHBIA KapTOHHBIA Kapkac, nuameTpoM D = 5 cMm ynoxkeHa
OJTHOCJIOMHAst 0OMOTKA (BUTOK K BUTKY) M3 IPpoBoJIokH auameTpom d = 0,2 mm.
OrnpenenuTh MarHUTHBIN MOTOK, CO37/aBa€MbIi TAKMM COJICHOUIOM TPU CHUJIE
Toka | =1 A.

448. BuUTOK, B KOTOPOM MOJJIEP)KMBAETCS MOCTOsIHHAs cuia Toka | = 50 A,
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CBOOOJIHO YCTAaHOBWJICS B OJIHOPOJJHOM MAarHUTHOM MoJjie uHaykuuen B = 20
mTi. Iuamerp Butka d = 10 cm. Kakyto paboTy A HY»KHO COBEPILUTH IS TOTO,
YTOOBI MOBEPHYTh BUTOK OTHOCHUTENILHO OCH, COBMAIAIOIICH C

JIWaMeTpPOM Ha yrosa | = 60°?

449,  TInockuii xkoHTYyp ¢ TokoM | = 10 A pacmosioxkeH B OJHOPOIHOM
MarHuTHOM noJje (B = 2 Tin) Tak, 4To HopMajb K KOHTYPY NEPHEHAUKYJIIpHA
JUHUSM MarHUTHOM MHAYKUMU. Onpenenuts padoTy, COBEpIIaeMyI0 CUIaMU
M0JI MPY MEJIJIEHHOM TTOBOPOTE KOHTYpa OKOJIO OCH, JIeXKalllel B TUIOCKOCTH
KOHTYypa, Ha yron | =30°.

450, Tlnockuit KOHTYp, TUIOIIAIb S KOTOPOTO paBHa 25 CMZ, HaXOAUTCS B
OJTHOPOJHOM MarHutHoMm mnoje ¢ uHaykmueit B = 0,05 Tn. OmnpenenuTs
MArHUTHBIA TOTOK @, TPOHU3BIBAIOIIAN KOHTYpP, €CIU IUIOCKOCTh €T0
cocTasisieT yroJ 30° ¢ TMHUSAMHA UHIYKIUU.

451 Pamka miomansto S = 400 cM2 paBHOMEPHO Bpaiaercs ¢ yactoron S50
'y OTHOCUTENBHO OCH, JIEKAIIEH B MJIOCKOCTA PAMKH U NEPHEHIUKYJISIPHO
CHJIOBBIM JIMHUSIM MarHuTHOTO 1oJist (B = 0,5 Ti). Onpenenuts aMILIMTY THOE
3HaueHue DJ{C MHAYKINH, BO3HUKAIOIIEE B PAMKE.

452.  MarnuTtHass UHAYKIHUS B MOJS MEXIy MOJIIOCAaMHU JIBYXIIOJFOCHOTO
reaepatopa pasHa 0,5 Tin. Porop umeer N = 200 BuTkoB 1iomansio S = 400
cM2. OnpeaenuTh 4acTOTy BpalleHUs SIKOPs, €ClId MaKCUMalbHOE 3HAYCHUE
B/1C paBno 220 B.

453, Kopotkas katymika, coxaepxkam@as N = 100 BuTkoB, paBHOMEPHO
BpamaeTcss B OJHOPOJAHOM MarHuTHOM mone (B = 0,1 Tn) ¢ yrmoBou
CKOpPOCTBIO = 5 paja/c OTHOCUTEIBHO OCH, COBNAJAIONICH C JAuaMeTpoM
KaTyIIKd W TEPIeHAUKYISIPHON CHUJIOBBIM JIMHUSM MAarHUTHOTO TIOJISL.
Onpenenuts MruoBeHHoe 3HaueHue JIJ[C WHIyKIUMU JJIsi T€X MOMEHTOB
BPEMEHM, KOrJa IUIOCKOCTh KaTyUIKH COCTaBJIIeT yroiil= 60° c JuHHUsIMU
uHayKiuu nojis. [Imomans karymku S = 100 cm2.

44. B ogHOpPOAHOM  MAarHMTHOM TOJi€  PAaBHOMEPHO  Bpallaercs
npsiMoyroJibHas pamka ¢ yactoroit 50 I'u. Ammmutyna unaymupyemoit 3J1C
"1 =3 B. OnpenenuTs MakKCUMaJIbHBIN TOTOK YEpPE3 PAMKY.

455. B ogHOpoaHOM MarHUTHOM noJie (B = 0,2 Ti) paBHOMEpPHO BpaliaeTcs
MpsIMOYTOJIbHAS pamKa, cofiepkarias N = 200 BUTKOB, TIOTHO IPHJICTAIONINAX
apyr k apyry. [Inomans pamku S = 100 cm2. OnipenenTh 4acTOTy BpaIICHUS
pamku, ecinu MakcumanbHas DJIC, uaaynupyemas B Heil paBHa 12,6 B.

45%6. MarnuTHas MHAYKUMS B MOAS MEXIY MOJII0CaMH JBYXIOJIIOCHOTO
reHepatopa paBHa 1 Ti. Porop umeet 140 BUTKOB (TUI0IIAIb KaXOTO BUTKA
S =500 cm?). Onpenenutb 4acTOTy BpAIICHUS SKOPS, €CIM MaKCUMAaJIbHOE
3HaueHue DJ{C unaykunu pasuo 220 B.

457. B ognopomuom marautHoM moiie (B = 0,2 Ti) paBHOMEpPHO C 9acTOTOM
20 TI'm Bpamaercs pamka, coxaepkamas N = 500 BHUTKOB, IUIOTHO
npuieraroumx apyr k apyry. [nomaas pamku S = 100 cm2. Och BpalieHus
JEKUT B IUJIOCKOCTH PaMKH W TEPHEHAMUKYJSIpHA JIMHUSM MarHUTHOM
uHAykuu. OnpenenuTs MakcuMainbayto 9J]C, BO3HUKAIOIIYIO B paMKe.

25



458. B ogHOpOIHOE MarHUTHOE mojie ¢ uHaykimued B = 0,4 Tin momerneHa
IpsIMOYTOJIbHAS paMKa C MOABUKHOU CTOPOHOMH, irMHaA KoTopoit a = 30 cMm.
Omnpenenutey IIC MHIYKIIMHM, BO3HUKAIONICH B paMKe, €CIM €€ MOABUKHAS
CTOpOHA TEepeMeNIaeTcsl NEePHeHANKYISIPHO JTUHUSM MAarHUTHOW WHIyKIIUU
co ckopocThio | = 10 m/c.

450, B MarHuTHOM ToJie, U3MEHSIOIIEMCSI CO BPEMEHEM IO 3aKOHy B =
Bocos 71t (Bo= 0,1 Ta, 71 = 4 pax/c), noMelieHa KBaJapaTHas pamMKa cO
cTopoHOi a = 20 cM, MpuYeM HOPMaJIb K paMKe o0pa3yeT C HalpaBJICHUEM
nonst yron = 45°. Onpenenuts 3/{C UHAYKIIMU, BO3HUKAIONIYIO B PaMKE B
MOMEHT BpeMeHU t = 5 cek.

460, Conenonn nquamerpoM d =4 cm, umeronuiit N = 500 BUTKOB, TOMeIIeH
B MAarHUTHOE MOJIe, UHAYKIHS KOTOPOTO H3MEHSETCA CO BpPEMEHEM CO
ckopoctbto 5 MTin/c. Onpenenuts O3C MHAYKIUMH, BO3HUKAIOIIYIO B
COJICHOMJE, €CIM OCh COJICHOMJA COCTAaBISIET C BEKTOPOM MAarHUTHOM
WHIYKIUMKA yroa = 60°.

461 OmpenenutTh 4Yepe3 CKOJIBKO BpPEMEHH, CHJIa TOKa 3aMbIKaHUsA
nocturdet 0,95 npenenbHOro 3HaYEHHUsI, €CJIM UCTOYHUK TOKA 3aMBIKAIOT HA
KaTymiky conpotuBieHueM R = 12 OM u uaayktuBHoCcThIO L = 0,5TH.

462. Karymky wHIykTHBHOCTRIO L = 0,6 ['H mOAKIIOYAIOT K HMCTOYHHKY
Toka. OnpeneauTs COMPOTHBIICHNE KAaTYIIIKU, €CITK 3a BpeMsa t = 3 ¢ cuiaTtoka
nocturia 80% npeneaprHOTO 3HAYCHUS.

463, HcroyHuMK TOKA 3aMKHYJIM Ha KaTyIIKy compotuBieHneMm R =20 OM u
uHAyKTUBHOCTHIO L = 0,2 I'H. Uepes kakoe BpeMs cujia TOKa B IIEMU TIOCTUTHET
50% oT MakCMMaJIbHOTO 3HAYCHHUSI?

464.  TIpoBOJIOYHBIN BUTOK paamycoM I =4 cM, UMEIOILINI COMPOTHUBIICHNE
R = 0,01 OM, HaxoauTCst B OJHOPOJHOM MAarHUTHOM TMOJI€ C UHAYKIUEH B =
0,04 Ta. ITmockocTh pamku cocTaBisieT yroia = 30°C TMHUAMU UHYKITUH OIS
Kakoe kommuecTBO »siexTpuuecTBa Q mMpoTeUeT MO MPOBOIHUKY, €CIU
MAarHATHOE T0JIE UCYEZHET?

465.  TlpoBosouHoe KombI0 paguycoM I = 10 cm mexut Ha crone. Kakoe
KOJIMUYECTBO dJIeKTpruecTBa Q MpoTeyeT mo KOJibIly, €CIIH €T0 MEePEBEPHYTH C
onHoi croponsl Ha napyrytro? Comnpotusiienne R kombua paBao 0,05 Owm.
BepTukanbHas cocTaBistomas MHAYKIUK B MarHUTHOTO TOJIsl 3eMJIM paBHA
50 Mk T

466. OOMoTka coneHonya umeet conpotuBieHue R = 10 Om. Kakosa ero
WHJYKTUBHOCTb, €CJIM NIpU IpoxoxkaeHuu Toka 3a 0,05 ¢ B HEM BblJIeNsAETCs
KOJIMYECTBO  TEIUIOThI, HSKBUBAJIEHTHOE SHEPrUM MArHUTHOTO  MOJs
cojsieHonia?

46/. Yepe3s kaTylky, UHIyKTUBHOCTD L koTOpoii paBHa 200 mI'H, mpoTekaet
TOK, U3MEHsIoNMiics no 3akoHy | =2c0s3t. OnpenenuTh 3aKOH U3MEHEHUs
OJIC camoumHayKIMu U MakcumaiabHoe 3HaueHue JJ[C caMOuHayKIINUH.

468. Karymka umeetr uHAyKTUBHOCTH L = 0,2 I'H u conpoTtusnenne R =1,64
OM. Bo ckosibko pa3 yMeHBIIUTCS TOK B KaTyIike yepe3 Bpems t = 0,05 c mociie
Toro, kak DJIC BbIKIIIOYEHA U KaTyIlIKa 3aMKHYTa HAKOPOTKO?
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460, DnexkTpuueckas JaMIIOYKa, CONPOTUBIIEHHE KOTOPOM B TopsyeM
cocrosaun R = 10 Om, moakiodaercs yepe3 Apoccenb K 12-BOIBTHOMY
akkymyJsitopy. UHykTuBHOCTS Apoccens L =2 I'n, conpoTtusienue r =1 Om.
UYepe3 kakoe BpeMs t mocie BKIIIOYEHHUS JIaMIIOuKa 3aropuTcs, €CJIM OHa
HAYMHAET 3aMETHO CBETUThCS NPH HanpsbkeHuu Ha Hert U = 6 B?

470. Conenonn coaepxut N =1000 ButkoB. [Tnomans S ceuenus
cepaeunuka paBHa 10 cm2. [To 0OMOTKe TEUET TOK, CO3MAFOIIHIA TIOJIE C
unnykiuedn B = 1,5 Tn. Haittu cpennroro IJIC uHIyKIMKM, BO3HUKAIONICH B
COJICHOMJIE, €CIIM TOK YMEHBIIWICS 10 Hys 3a Bpems t = 500 mxc.

471 Ha xakoil auamna3oH JUIMH BOJIH MOXHO HACTPOUTH KOJeOaTeIbHBIN
KOHTYP, €CIIM €r0 MHAYKTUBHOCTh L=2MI'H, a €MKOCTh MOXET MEHSATHCS OT
C1=69 n® no C,=533 nd?

472.  KonebaTenbHbI KOHTYP COCTOMT M3 KOHAEHcaTtopa eMkocThio C=0,2
Mk® wu xkarymku ¢ wuHAyktEBHOCThiO L=5,07 wmIH. Ilpm xakom
JoTapu(PMUUYECKOM JIEKPEMEHTE 3aTyxaHus ® pa3HOCTh MOTEHIMAJIOB Ha
oOKJIaiIkax KOHJIeHcaTopa 3a BpeMs t=1 Mc yMeHbIIUTCS B TpU pa3za? KakoBo
[IpU ATOM comnpoTuBiieHue R nenu?

473,  HunyxtuBHOCTH L KonmebaTenmpHOTO KOHTYpa paBHa 0,5 MI'H. KakoBa
JOJKHA OBITH IEKTPOeMKOCTh C KOHTYpa, 4TOOBI OH PE30HUPOBAIT HA JTHHY
BoTHBI =300 HM?

474, Karymka jpvHON 1=50 cM u 1utomiaaeio monepeyHoro ceuenus S=10
CM? BKJIIFOUEHA B L€ EpeMEHHOro Toka yactotot v =50 ['. Uucno BUTKOB
karymku N=3000. Haiitu compotuBienue R karymku. Eciu casur ¢as
MEX/Ty HampshKeHHeM U TokoM £60e.

475, KonebaTenbHbI KOHTYP COCTOHUT U3 KOHAEHCaTOpa eMKocThio C=2,22
HO u katymku umrHOH |=20 cM 13 MeaHOM npoBosoku auamerpom 0=0,5 M.
Haiiti orapupMudecknii 1eKpeMeHT 3aTyXAHNS KONeOaHMiA.

476. KonebaTenbHBIM KOHTYp COAEPKHUT KATyIIKy WHAYKTHUBHOCTH L=25
MmIH, koHgeHcaTop emkocThio C=10 Mk®D u pe3uctop comnporuBienrnem R=1
OMm. KonpaeHcarop 3apsokeH KoimdecTBOM djekTpuuectBa Qm=1 ™K.
Onpenenute Nepuoj KojaeOaHUl KOHTYpa, JIOrapu(PMUUYECKUN IEKPEMEHT
3aTyxaHUs KoJIeOaHUH U YpaBHCHHE 3aBUCIMOCTH N3MCHCHHSI HAIIPSKEHUS Ha
00KJIaJKax KOHJIEHCATOpa OT BPEMEHH.

477. B uenb mepeMeHHOro Toka yactortoit v =50 [’y BKkiItOueHa KaTyIlKa
mmnoi 1=30 cM 1 mIomanpo momnepedHoro ceuenuss S=10 cM?2, comeprkanias
N=1000 ButkoB. OmnpenenuTb cONpoTUBIeHHEe R Karymiku, ecnu casur (a3
MeX Ay HanpsbkeHueM U Tokom £30e.

478,  KomnebaTenbHBIA KOHTYP COAEPKUT KOHIEHCATOP eMKOCThI0 C=8 nd u
KaTymKy WHIyKTUBHOCTHIO L=0,5 MI'H. KakoBo MakcuMallbHOE HANPSIKCHUE
Umax Ha 00KJI1aKaX KOHACHCATOPA, €CIIM MaKCUMaJIbHAS CHjla TOKA |max =4 MA?
479, Karymka nHAYKTUBHOCTRI0O L=1 MI'H U BO3AyIIHBIN KOHAECHCATOD,
COCTOAIMU M3 ABYX KPYyTIbIX TuiacThH auamerpom D =20 cm kaxnmas,
COeZIMHEHBI TapauiesibHo. Paccrosaue d Mexay miactiHamu paBHO 1 cM.
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Onpenenuts nepuoa T koeOaHui.
KonebarenbHblii KOHTYp uMeeT UHAYKTUBHOCTE L = 1,6 MI'H, emxocTs C=0,04 MKkD u
MaKcUMaJbHOE HampsikeHue Ha 3akuMax Unax = 200 B. Uemy paBHa MakcuMaibHas cuia
TOKa Imax B KOHTYpe? CONpoTHUBIICHHE KOHTYP HUUYTOKHO MAaJo.
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5.Kputepun ouneHku pacdeTHo-rpaduueckoidi padoTbl u
TUNIOBbIE OIIUOKHU MPH €€ BHINOJHEHUM.

Kputepuu ouenku pacuetHo-rpaduyeckoit paboTh:

- OLIEHKA «3a4TEHO» BBICTABJISETCS 00y4YaroIEeMycsi B TOM Cllydae, eCiu
BCE 3aJa4d PELIEHBI, K 3a]ja4aM [IPUBEICHBI T0SICHEHMS;

- OLIEHKAa «HE 3aU4TEHO» CTAaBUTCS B TOM CJIy4ae, eclii Kakas-1n0o 3a1a4da
OTCYTCTBYET WJIH IIPUBEICHBI HEJOCTATOUHBIC MOSICHEHHSI K PEIICHHUIO 3aa4H.

[Ipu BBIMONHEHUU pacueTHO-TpaduyecKkoil paboThl MO (U3HKE YacTo
BCTPEUAIOTCS CIIEIYIOIINE OMNOKH:

1. He cob6mroaens! nmpaBuiaa opopMIICHUS pacueTHO-rpaduueckoil padoTHhl.

2. He BblgepkaHa CTpPYKTypa pacyeTHO-rpauueckod  paboThI
(oTcytcTByeT OMOIMOrpagUUEecKuil CIIUCOK, TEOPETUYECKasl YacTh K 3a/1a4e U T.
).

3. He yka3aHbl e1MHULBI U3MEPEHUS MOTYUYEHHBIX PE3YJIbTATOB.

4. B 3agaue OTCYTCTBYIOT BBIBOJIbI MJIM COJEP’KUMOE BBIBOJOB K 3a/1aue
HEKOHCTPYKTHBHBI.

5. OtcyTcTBHE TOTOBHOCTH 00YYaIOIIETOCs OTBEYATh HA TEOPETUUECKUE
BOIIPOCHI, SIBJISIONINECS] OCHOBOM JJISI PEIICHUS 3a/1a4H.

6. 3amanme Ha pacdyeTHO-TpaPUUEcKyi0 pabOTy BBIIIOJHEHO HE IO
CBOEMY BapHaHTYy.

6. PexomeHyemas qurepaTypa
OcHoBHas JuTEpaTypa

Aiizennon, A. E. ®usuka : yueOHUK U MPaKTUKYM Uit By30B / A. E. Al3eHII0OH. —
Mocksa : M3parensctBo IOpaiir, 2023. — 335c¢c.— (Bricmee o6pa3oBanue). —
ISBN 978-5-534-00487-8. — Tekct : anekTpoHHbI // OOpa3oBarenbHas miatdopma
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/511373.

KpaBuenko, H.H). ®usumka: y4yeOHMK W  TPAKTUKyM JJIs  By30B /
H. 1O. KpaBuenko. — MockBa : U3gatensctBo FOpaiit, 2023. — 300 c. — (Bricuiee
oOpazoBanue). — ISBN 978-5-534-01027-5. — Tekcr : anekTpoHHbIH // O6pazoBaTenbHas
mwiatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/511701.

JdonosHUuTEILHAA JIMTEPATypPa

®uzuka : yyeOHMK W TnpakTukyM s By3oB/ B. A. Unbun, E.lO. baxtuna,
H. b. Bunorpanona, II. . Camoiinenko ; mox penakuuert B. A. Mnbuna. — Mocksa :
MznarenscTBo FOpaiit, 2023. — 399 c. — (Bricmee o6pazoBanue). — ISBN 978-5-9916-
6343-4. — Texkcr : anexkTponHsbIi / O6paszoBarensHas maaTdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/511376.

Heipaun, B. B. ®usuka. Mexanuka. Monekynspaas ¢u3nka U TepMOJAUHAMUKA :
yuebHoe nocodue / B. B. Ipipnun, C. A. llenenesa, T. JI. Kum. — Kemeposo : Ky3['TY
umenu T.®. TopbaueBa, 2022. — 246 c. — ISBN 978-5-00137-294-3. — Tekcr :
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https://urait.ru/bcode/511373
https://urait.ru/bcode/511376

ANEKTpOHHBIN //  Jlaub @  2JNeKTpoHHO-OMOMMoTeyHas  cuctemMa. —  URL:
https://e.lanbook.com/book/257552. — Pexum mocTyma: ajis aBTOPHU3. IOJb30BaTEICH.

Iepuoauka

1. 5 kozeco : orpacieBoit xxyprain. URL: https://5koleso.ru. - Teker : 37eKTpOHHBIH.
2. BectHuk CHOMPCKOTO roCyJapCTBEHHOTO aBTOMOOUIIbHO-I0POKHOTO YHUBEPCUTETA :
Hayunsrit periensupyemsrii xypraan. URL: https://vestnik.sibadi.org/jour/index. - Texkcr :
3JIEKTPOHHBIN

7. Ilepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHEeT?, HE0OX0AMMBIX 1Jisi Hanncanus PI'P

1. Tlpodeccuonanphas 6a3a qTaHHBIX U Nudopmanus o mpaBe COOCTBEHHOCTH
WH(HOPMAIIMOHHO-CIIPABOYHBIC CUCTEMBI (PEKBU3HTHI JOTOBOPA)

CoBepIleHCTBOBaHKME 00pa30BaHuUs U
PIH)KGHGpHOfI HCATCIIBHOCTHU BO BCEX UX
MPOSIBJICHUSX, OTHOCSIIMXCS K Y4eOHOMY,
HAayYHOMY U TCXHOJIOTHYCCKOMY
HAIPaBJICHUAM, BKJIIOYAs MPOIIECCHI
npenoaaBaHus, KOHCYJIbTUPOBAHUA,
HCCIICIOBAHMSI, Pa3pabOTKH MHIKEHEPHBIX
pelLICHH, BKIIOYast HeTera3oByro OTpacib,
TpaHcdepa TEXHOJIOTHIA, OKa3aHUs IIIMPOKOTO
CHEeKTpa 00pa30BaTENbHbBIX YCIYT,
oOecrieueHHs CBA3€eH ¢ 00IECTBEHHOCTHIO,
IIPOU3BOJCTBOM, HAYKOW W MHTErPALVH B
MEXYHAPOJIHOE HayYHO-00pa30BaTeIbHOES
IPOCTPAHCTBO.

CBOOOJIHBIN AOCTYI

ACCOI_[I/IaI_II/I}I HHXXCHCPHOI'O 06paSOBaHI/I}I Poccun
http://www.ac-raee.ru/

Hayunas anekrponHast 6ubinorexa
eLIBRARY.RU - 310 kpynHenmmit
poccuiickuii H(HOPMAaLIMOHHO-
aHAJMTUYECKHUH MOpTall B 00JacTH HAYKH,
TEXHOJIOTUH, MEJUIINHBI 1 00pa30BaHus,
Hay4Has 3JIeKTpoHHas Oubanoreka Elibrary coJiepxKaluil peepaTsl U MOJIHbIE TEKCTHI
http://elibrary.ru/ Oosnee 26 MJTH HAYYHBIX CTaTeil U
nyOnuKanuii, B TOM YHUCIIE JIEKTPOHHBIE
Bepcuu 6osiee 5600 pocCUCKUX HAY9IHO-
TEXHUYECKUX JKypPHAJIOB, U3 KOTOPHIX Ooee
4800 >xypHaJIOB B OTKPBITOM JIOCTYTIE
CBOOOJIHBIN AOCTYI

®enepanpHbIil nopran «Poccuiickoe
00pa3oBaHue» — YHUKAJIbHBIN HHTEPHET-
pecypc B chepe 0Opa3oBaHUs U HAYKH.
EsxeHeBHO MyOJIMKYyeT caMble aKTyaJbHbIE
HOBOCTH, aHOHCHI COOBITHIA,
MH(OPMAaLMOHHbIE MaTepHaIbl IS
IIMPOKOTo Kpyra unurarenei. ExxenenenbHo
Ha MOopTaJie Pa3MEIIalOTCsl SKCKITIO3UBHBIC
MaTepHalibl, THTEPBbIO C BEAYILIUMU

®enepanpHblil nopran «Poccuiickoe
oOpa3oBaHue» [DNEeKTPOHHBIN
pecypc] — http://www.edu.ru
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1. TlpodeccuonanpHas 6a3a TaHHBIX U
UH(OPMAIIOHHO-CITPABOYHBIC CHCTEMBI

WNudopmanus o mpaBe COOCTBEHHOCTH
(pEKBU3UTHI IOTOBOPA)

crienuaiancraMu — ricaaroraMu,
MICUXOJIOTaMH, YIEHBIMH, PEHOPTAXKU
AHAJIUTUYCCKUEC CTAaThU.

YuTarenu moyy4arT A0CTYI K HOPMaTHBHO-
paBoBoi 0aze cepbl 00pa3oBaHUs, OHU
MOT'YT [TOJIb30BAThCSI CAMBIMHU Pa3IMIHBIMU
MOJIC3HBIMU CCPBHUCAMU — TAKMMHU, KaK
OHJIAWH-TECTHPOBAHHUE, OMPOCHI 110
AKTYAJIbHBIM TCMaM U T.[.
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IMPUJIOKEHUE 1
MHUHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3BOBAHUSI POCCUMCKOMN ®EJEPALIMA
®EJEPAJTBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YYPEXK/IEHUE
BBICLIEI'O OGPA30OBAHUS
«MOCKOBCKHWM MMOJUTEXHUYECKUN YHUBEPCUTET»
YEBOKCAPCKHUM HHCTUTYT (PUJIUAJT) MOCKOBCKOI'O NOJJUTEXHUYECKOI'O YHUBEPCUTETA

Kadenpa UndopMaIHOHHBIX TEXHOJOTHH, DJIEKTPOIHEPTeTHKHN W CHCTEM
VIIPABJICHUSA

PACHETHO-ITPAOHNYECKAS PABOTA
no gucuumianue «<PU3UKA»

HaunmMeHoBaHHE TeMbI

BeimonHun: ctyneHT  Kypca
OTJZICJICHUS
10 HAMPABJICHUIO

O.N.0.

HayuHb1i1 pyKOBOAUTEND:

JOJIKHOCTB, 3BAHHUE

©.1.0.

Ornenka

Jlata « » 2022r.

Yeboxcapsr 2022
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|. TABJIMLIBI ®U3NYECKNMX BEJIMYNH

OcHoBHBbIE pU3HYECKHE TOCTOSIHHBIE (OKPYIJIeHHbIE 3HAYEHMS)

Tabmmma 1
YckopeHre cBOOOIHOTO TaIeHHUs g 9,81 m/c?
['paBuTanmonHas nocTossHHAs G 6,670 10-11m% (kT[] ¢)
[TocTtostnHas ABoraapo N, 6,020 1023 ;0151
MougsipHast razoBas OCTOSHHAs R 8,31 Ix/(mons | K)
[Mocrostanas bonbumana k 1,381 102 /K
DneMEeHTapHBIN 3apsi] e 1,60-10° K
Macca snexTpona m, 9,11-103 kr
Y nenbHBIN 3apsiT AJEKTPOHA e/m 1,76-10" Ki/kr
[ocrostanas ®apanes F 9,65-107 Ki/momnb
CKOpOCTh CcBETa B BaKyyMe c 3,00-108m/c
DneKTpudecKast MOCTOSTHHAS C, 8,85-102D/m
MarauTHas MoCTOsTHHAs Co 47107 T'a/m
DIEeKTPOH-BOJIBT aB 1,60-101° JTx

BEE

10

&

e

CBsi3b MEXK]ly MarHUTHOM MHAYKIMEH B nomns B heppomaruervke u

HaIpsAKCHHOCTBIO H HaMaroM4mBaromero moJid
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Tabmnura 2

I[I/I3.J'IeKTpI/I‘leCKaH NMPOHUIAEMOCTD O

Bona 81 Bock 7,8
Macno (TparcdopmaTopHoe) 2,2 Kepocun 2,0
[Mapadun 2,0 Maciio 50
Cmona 7,0 dapdop 5,0
Crexito 7,0 D00HUT 3,0
YaenabHoe AJIeKTPHYECKoe COPOTHBIEHHE
Tabuuna 0, 106 BemectBo 0, 106
3BemecTBO Om/M Om/m
AroMuHAN 0,026 Huxpom 100
I'padur 0,039 Prytsb 0,94
Mens 0,017 CBuHern 0,22
Keneso 0,098 Cranbp 0,1

Il. HEKOTOPBIE CBEJJEHUA O EJJUHULIAX OU3NYECKUX BEJIMYNH

Tabnuua 4
OcHOBHBIC M TPOM3BOAHBIE
eIMHHIbI JJIEKTPHYECKHUX M MATHTHBIX
BesnunH B CU
Bemuuuna Ennnumna
OIpezeIICHUE HAaUMEHOBAHUE o0o3Haue

HUE
DNEeKTPUYECKUM 3apsi]l O=Il-At KYJIOH Kn
JInneliHas MIOTHOCTh C=Qll KYJIOH Ha METp K/
NEKTPUYECKOTO 3apsaa C=Q/S KYJIOH Ha METp B KBaJpare M
[ToBepxHOCTHASI TITIOTHOCTH C=Q/V KYJIOH Ha METp B KyOe Ki/m?
ANEKTPUYECKOTO 3apsaa E=U/d BOJIBT HA METP Kn/m3
OO0bemMHas IIOTHOCTD PEQ'1 KYJIOH METp B/m
3IIEKTPAYECKOTO 3apsijia =4/0 Kn-m
HanpskeHHOCTD 2IEKTpUYECKOTO D=, E
ot O=E-AS
ONEKTPUUECKUN MOMEHT JIUTIOJS W=D/
IToTeHnMan 371eKTPUUECKOTO OIS Sp BOJIBT B
DIEeKTpUYECKOE CMEIICHUE C=Q/U KYJIOH Ha KBaJPaTHBIN METP Ki/m?
IToTok anexkTpudeckon I KYJIOH"METp B KBajpare K- m?
HaIpsKEHHOCTH =S KYJIOH K
ITOTOK 3JIEKTPUUYECKOrO CMELLEHUS R=U/ KYJIOH Ha KBaJPaTHBIN METP Kn/m
[Monsipr30BaHHOCTH C1 bapan 2P
DneKTpuuecKas eMKOCTb =R-S/l amrep A
Cuna Toka G=1/R amIrep Ha KBaJpaTHBIA METp A/m?
II10THOCTB NEKTPUYECKOTO TOKA =1/C
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DJIeKTPUUECKOE COMTPOTHBIICHUE U=A/Q
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VY nenpHoe 2IEKTpUYECKOe C=A,/Q | omwmerp OM'M
COIPOTHUBIICHUE b=<v>/E CUMEHC Cm
DneKkTpruyecKasi MpoBOJIUMOCTh B=M,,,/(I'S | CUMEHC Ha METp Cm/M
VY nenbHas sneKkTpuyuecKas ) BOJIBT B
MIPOBOJMMOCTh
Hanpsioxenue
O/JIC (aneKTpoABIKYIIas CHIIA) BOJIBT B
[ToaBHMKHOCTH HOHOB M%/(B-c)
MaruuTHas UHIYKIUS Teciaa Tn
HanpsikeHHOCTh MAarHUTHOTO TOJISt = amrep Ha MEeTp A/M
HamaruuueHHocTs B/IC,C J amImep Ha METp A/M
MarHuTHBIIT MOMEHT P=I-S amIiep-MeTp B KBaJipate AM
2
MarauTHBIN OTOK O=B-AS BeOep Bo6
ITorokocuermienue Y=N-® BeOep BO
NHIyKTHBHOCTH L=@/1 reHpU I'n
Tabmauia 5

Kos¢gpuunenTnl nepeBoia BHECUCTEMHbIX eIMHUL B equHuIbI CHU

Bennunna Hassaune | O06o3nauenue | CBa3b ¢ enuuniiamu CU
DJIEKTPUUYECKUN MOMEHT JAMIIOJIS neoait D 1D =3,34-10% KM
Y IenbHOE SIEKTPUIECKOe Om-mm?/M | 1 Om-Mm?/M =10°Om M
COTIPOTHBIICHUE I'c 1Tc=10*Tn
MarauTHas MHIYKIUS raycc Mk 1 Mkc =108B6
MarauTHBIH TOTOK MaKCBeILI c 19 =10%/=79,6 A/m
Hamnps»keHHOCTh MAarHUTHOTO TIOJISL | 3PCTEN 9
Tabmnuma 6
IIpucraska MHoxuTe ITpucraska MHoxu-
b TeIlb
Haumeno- O06o03Ha- Haumeno- O0o3HaueHue
BaHUE YyeHHUe BaHUE
aTTo a 10-18 JeKa na 10t
bemTO ¢ 10-15 IeKTO r 102
IIUKO I 10-22 KHJIO K 108
HaHO H 10-¢ Mera M 108
MHUKpPO MK 10-6 rura I 10°
MUJLIN M 10-3 TEepa T 1012
CaHTU c 10-2 rnera 11 1015
Jenu Il 10t JKca ) 1018
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