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Mertoauueckue ykazaHus pa3padoTaHbl
B cooTBeTcTBUM ¢ TpeboBanusamMu GI'OC BO no
HaIpaBJICHUIO TTOJITOTOBKU
13.03.02 «21eKTpoIHepTreTHKa 1 IEKTPOTCXHUKA)

Astop CamcoHoB Asnekceld MuxaitioBud, CT.mpenoaaBaTenb kadhenpsl MHGopMamoHHbBIX
TEXHOJIOTUH, DIEKTPOIHEPTETUKN U CUCTEM VIIPABIECHUS

(vkazamo OO, yuenyio cmenenn, yuenoe 36anue iy O0IAICHOCHIb)

MeTtoauueckue pekoMeHaauu 0100peHsl Ha 3aceaannu kadenpsl UHGopMamoHHbIX
TEXHOJIOTHA, 3JIEKTPOIHEPIETHKU U CUCTEM YIIPABICHUS

(mpotokon Ne 9 ot 17.04.2021 1.).



1. Heab pacyerHo-rpaduyeckoil padoThl - BBISIBUTH 3HAHUS CTYIECHTOB
OCHOB  (PM3UKH, TPOU3BOJAUTH paCU€Tbl, NPUBUTH OOYYAIOLIUMCS HABBIKU
CaMOCTOSITENIbHOM pabOThI C MPUMEHEHUEM MATEMAaTUYECKUX METOOB.

B xozne BbINOJIHEHUS pacdeTHO-Tpadudeckoi padoThl OOYUaOUIUIICS TOJIKEH
IPOSIBUTh YMEHHUE CaMOCTOSITENIBHO paboTaTh C yueOHOU JUTEPaTypoil, MPUMEHSATh
TEOPETUYECKHUE 3HAHUS JUIsl PELLICHUS 3a/1ad U aHAJIN3a KOHKPETHBIX TAaHHBIX.

PacuetHo-rpaduueckas pabota 10opKHA OBITH BHINOJHEHA M MPEJCTABJICHA B
CPOK, YCTaHOBJICHHBIH Tpad)uKoM y4eOHOTO Tporiecca.

BoinosiHeHue pacuyeTHO-rpauuecKoii padboThl BKIIFOYAET CIEAYIOIINE TAIbL:

¢ O3HAKOMJICHHE C MpOrpaMMoi AUCHUIUIMHBI «®DU3HUKa», METOIUYECKUMHU
PEKOMEHJAIIMSIMU 110 BBIMOJIHEHUIO pacyeTHO-TpaduIecKol paboThI;

o TpopaboTKa COOTBETCTBYIOIIUX pPAa3JelioB (UUKH: «DIeKmpuuecmeo u
Mazhemusm» TIO PEKOMEHJOBAaHHON Yy4yeOHOW JMTepaType, KOHCIEKTaM
JICKIIM;

 BBIIIOJHEHHUE PACUETOB C IPUMEHEHHUEM OCBOCHHBIX METOJIOB.
3aBepiieHHas paboTa TpEACTaBIseTCS JJii MNPOBEPKHM Ha  Kadeapy

MIPENO/IaBaTENI0 B YCTAaHOBJIEHHbIE YUEOHBIM rpadukoM cpoku. Cpok MPOBEPKU HE
Ooonee 5-7 nHeil. IlpenonaBarens TMPOBEpPSET KadyecTBO padOThI, OTMEYAET
MOJIOKUTENbHBIE CTOPOHBI, HEOCTATKUA paOOThI U oleHuBaeT ee. OOyyvarouecs, He
MOATOTOBUBIIME pacyeTHO-rpauyecKyro padoTy, K 3a4eTy M SK3aMEHy He
JIOITY CKatOTCA.

2. Bbi0Op BapuaHTa M CTPYKTYpa pacuyeTHO-rpaduveckoii padoTnl
3amaHus IS pacueTHO-rpaduueckux padOT COCTABISIFOTCS MPENOoJaBaTEeNeM,
KOTOPBIN BEJCT JaHHYIO JUCIUIUIMHY, U YTBEPKAAIOTCA Kaeapoil.

Homep BapuanTta pacuetHo-Tpaduueckoil paboThl BEIOMpAETCsS O00YyJarOIIUMCS
no nocieaHe mudpe B mudpe HOMEpa 3a4€THOM KHIKKH. Tak, Hampumep, ecliv
nocnenusa nuudpa mmdpa 1, To 00ydaromHics BRIMOIHIET pacueTHO-TpadhUIecKyro
paboty no Bapuanty Ne 1.

[To aToMy HOMepy U IO TabauIEe BapraHTOB (Tabuuibl 1 1 2) HAXOaATCA
3aJ1ayu, KOTOPbIE JOJIKEH PEIIUTh CTY/ICHT.

Tabmanma 1
3amaun Bapuant

1 2 3 4 5 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
5 341 342 343 344 345 346 |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




Ta0mumna 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
8 471 472 473 474 475 476 477 478 479 480

Hamnpumep, ecniu Homep 3aueTHOM KHMKKHA 803681 1 o yueOHOMY IUTaHy
HEOOXOJMMO BBITIOJHUTH JIBE€ KOHTPOJBHBIE PaboOThl, TO Mo Tabmumam lu 2
HaXO0JMM HOMEpa 3a]1ay, KOTOPbIE HY>KHO PEIINTh:

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

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

3aiaHus BBINOJHAIOTCS B TEYEHHUE 2-TO CEMECTpa.

IIpn BBIIIOJIHEHUN pacueTHo-TpaduyecKoit paboThI HE00X0AUMO
IPUIEPKUBATHCA CIEAYIOIIEH CTPYKTYPBI:

o TUTYJIbHBIM JIUCT;

* BBEJICHMUE;

e PacyeTHasl 4acTh;

¢ 3AKJIIOYCHUE;

¢ CITMUCOK UCIIOJIb30BAaHHOM JTUTEPATYPHI.

TuTyabHBIH JHCT SBISETCA TNEPBOM CTpaHULEW pacyeTHO-TpaduyecKon

paboTsl. OOpaser] ero oopmiieHus puBeieH B [IpunokeHun.

Bo BBeeHnu coepkaTcs o0Ire cBeAeHus 0 BoimoHeHHoi padote (0,5-1 ¢).

B pacuyerHoii 4actm oOydYarOUIMiics JOJDKEH TIOKa3aTb YMEHUE NPUMEHSTh
MaTeMaTUYECKHE METObl PACUETOB, PACCUUTHIBATH HEOOXOJUMBIE JAaHHBIE, JENATh
Ha UX OCHOBE apryMEHTUPOBAHHBIE BHIBOJIBI.

VYcnoBus 3aad4 B pacyeTHOM YacTH JOJDKHBI OBbITh MPHUBEAEHBI MOJHOCTBIO.
Pemenne 3amau ciaemyer CONpOBOXAATh Pa3BEPHYTHIMU pacye€TaMM, CCbUIKAMH Ha
MaTemMaTHueckue (OpMyJibl, aHaJIM30M W BBIBOJAMH. 3a/layd, B KOTOPBIX JIaHBI
TOJIKO OTBETHI 0€3 MPOMEKYTOUHBIX BBIYUCIICHUHN, CUUTAIOTCS] HEPEIICHHBIMH.

Cnenyer oOpatuth ocob0€ BHMMaHHE Ha BBIBOJIbI, KOTOPBIE JIOJKHBI OBITH
000CHOBaHHBIMH, TOATBEPXKIATbCA MPEABAPUTENIBHBIM  aHAIM30M  LIU(PPOBOIrO
MaTepuana.

B 3akiarwuenun pacyetHo-rpadudeckoii padotel (1 c.) B kparkoit dopme
PE3IOMUPYIOTCS Pe3yIbTaThl PAOOTHI.

[Tocne 3akat0YeHuss IPUBOINUTCS CIIUCOK JTUTEPATYPHI, BKIFOUAIOIIHUI TOJIBKO T€
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HUCTOYHUKH, KOTOpble OBUIM HCIOJB30BAaHBI MPH  BBIOJHEHUU PaCueTHO-
rpadguueckoil paboThl U Ha KOTOPbIE UMEIOTCS CCHUIKU B TEKCTE PabOTHI.
[Ipu onucanny TUTEPATypPHBIX UICTOYHUKOB HEOOXOAMMO yKa3aTh:
o (haMMIIUK U UHUIIHAIIBI aBTOPOB;
¢ Ha3BaHUE KHUTH, COOPHUKA, CTAThU;
¢ MECTO U3AHUS;
¢ U3/1aTEIBCTBO;
¢ TOJT U3JAHUS;
¢ KOJIMYECTBO CTPAHUI] UJIM KOHKPETHBIE CTPaHULBI (ITOCIIETHUE B CITydae
CCBUIKH Ha CTAThIO WJIK CTATUCTUUECKUN COOPHUK).
Crangaptueiii  (opmar omnmMcaHus HCTOYHUKOB TIPUBEIEH B  CITUCKE
JUTEPATYPBL.

3. TpeGoBanus K opopmJIeHHI0 pacyeTHO-rpaduyecKkoii padoThI

[Tpu opOopMIICHUM  pacueTHO-Tpaduyeckol  paboOThI HEO00X0IUMO
PYKOBOJICTBOBATHCS CIACAYIOLUMMH TPEOOBAHUSIMHU:

1. O6bem paboThl - 5-10 cTpaHHI] TeKCTa Ha CTaHAAPTHBIX JHCTaxX dopmara
A4, HaOpaHHBIX Ha KOMIIBIOTEPE C HCIIOJIb30BAHUEM TEKCTOBOI'O PENAKTOpa WM
BPYUYHYIO (IMCBMEHHO), TaOJIMYHOrO NpoLeccopa WM JPYrMX MPOrpaMMHBIX
cpeacts (pasmep mpudTa - 14 myHKTOB, HHTEpBai - 1,5).

2. CrpaHuibl JOHKHBI OBITH MMPOHYMEPOBAHBI M UMETH TOJIS CJIEBa U CIIpaBa
HE MEHee 25 MM ISl 3aME€YaHH MPENoJaBaTelsi-KOHCYJIbTaHTa.

3. B TekcTe He TOKHO OBITh COKpPAIIEHHUH CTIOB, KPOME OOIIECPUHSATHIX.

4. Bce npoMexXyTOUHblE JaHHBbIE NPOBOJMMBIX pPACYETOB U PE3yJIbTaThl
ClIey€eT NPEJCTAaBIISTh B SBHOM BUJIE.

5. Bce Tabauimpl IODKHBI UMETh CKBO3HYIO HyMmepanuio. [IpuBeneHHbIe B
pabote wuttocTpauuu (Tpaduku, AUarpaMmbl) AOJDKHBI HUMETh MOJIPUCYHOUHbIC
HA/IMHCH.

6. Omnucanuwe JAUTEPATYpPHBIX HCTOUYHUKOB BBIMONHSIETCS B COOTBETCTBHH CO
CTaHJIAPTHBIMU TPEOOBAHUSIMU, IPUBEACHHBIMU B MPEBIYIIEM pa3zeiie.

. 3a1aHuA U MeTOAMYEeCKHe YKA3AHUA [IJIS BINOJHEHHUS PacuyeTHO-Tpaduieckoi
padoThI cTyAeHTAMU 04HOU GopMBbI 00yUeHH S

DJIEKTPOCTATHYECKOE 110JI¢ U €r0 XapaKTEePUCTUKHU: 3aKOH COXPaHEHUs
ANEKTpUYECKOro 3apsaa. 3akoH Kymona. HanpsskeHHOCTB 27EKTpOCTaTHYECKOTO
nons. [IpuHuun cynepno3unuu 3JeKTpocTatudyeckux nosier. Ilome aumors.
DHepreTuyecKas XapaKTEPUCTUKA BJIEKTPOCTATUYECKOro mnojs. CBi3b MEXAY
HaIPSHKEHHOCTBIO M MOTEHIMATIOM. DKBUIIOTEHIUAIbHBIE TOBEPXHOCTH.

Teopema T'aycca ais1 3jeKTpocTaTudeckoro moJs: IloTok BekTopa

HANPSKEHHOCTHU AJIEKTPUYECKOTO T10JIA. Teopema ["aycca TS
AJEKTPOCTATUYECKOIO0 IOl B BAakKyyMe€ M €€ MPUMEHEHHE Ui pacyera
AJIEKTPUUECKUX TIOJIEN. Hupkynsuus BEKTOpaA HAPSKEHHOCTH

QJICKTPOCTATHUICCKOI'O I10JIA.



JJIeKTpUYecKoe ToJie B BemecrBe: Tumbl JUANIEKTPUKOB M HX
nonspuzauus. llomsspuzoBanHOCTh. HamnpskeHHOCTh MOJIA B IMDJIEKTPHUKE.
OnekTpuueckoe cMelenne. Teopema ['aycca miid 3I€KTpOCTaTUUECKOTO OIS B
JOUJIEKTPUKE. Y CIIOBUSI HA TPAHULE ABYX AUAIEKTPUKOB. CErHETODIEKTPHKHU.
[IpoBOAHUK B JJIEKTPOCTATUYECKOM TMOJE. DJIEKTPOCTATHYECKAST WHAYKIHS.
DIEKTPOEMKOCTh YEAUHEHHOTO IIPOBOJIHUKA. Konnencaropsi.
[TonnepoMoTOpHas cuiia. DHEPrUs CUCTEMbI HEMOABUKHBIX TOYEUHBIX 3apsAJIOB,
YEAUHEHHOTO MPOBOJHHMKA M KOHAEHCATOpa. DHEPIHsl 3JEKTPOCTATHYECKOro
TIOJISL.

IocTOAHHBIN JJIEKTPUYECKHIT TOK: OJEKTPUYECKUH TOK, CHiIa H
MIOTHOCTh TokKa. CTopoHHME cwibl. OnekTponBrxkymas cuia (DJC) u
HanpspkeHue. ConpoTUBIEHUE MPOBOJIHUKOB. CBEpPXIPOBOAUMOCTb. 3akoH OMa
JUIsl OMHOPOAHOTO M HEOJHOPOJHOIO y4acTka 1enu. Pabora u MOIIHOCTh TOKA.
3akoH [xoyns-Jlenma. [IpaBuna Kupxroda.

DJIEKTPUYECKHE TOKH B MeTa/llIaX, BAKyyMe M rasax: OJeMEHTapHas
KJIAaCCUYECKasi TEOpHsl DJIEKTPOIPOBOJHOCTH MeTauioB. Pabora BbIxoza
IEKTPOHOB W3 MeETaula. OMUCCUOHHBIE SBJICHHUSA: TEPMOIJIEKTPOHHA,
(GOTORNIEKTPOHHASL,  BTOPUYHO-3JIEKTPOHHAs,  aBTOIJEKTPOHHAs  HMHCCHH.
Monnsanusa razos. HecamMoCTOATENBHBIN U CAMOCTOSATENBHBIN I'a30BbIE Pa3psIbl.
Turbel camocTosTenpHOTO paspsana. I1nazma u ee cBoiicTsa. [lomynpoBogHUKH.

MarnuTHOe mojie B BaKyyme: MarouTHOE IOJie U €ro XapakTEPUCTUKHU.
MarnuTHas noctostHHas. EQMHUIBI MarHUTHOW WHAYKIUM W HANPSKEHHOCTH
MarHuTHOro noJig. 3akoH buo-Casapa-Jlamiaca u ero nmpuMeHEHHE K pacuery
MAarHuTHOro nosid. [IpuHuuMn cyneprno3unuyM MarHUTHBIX TOJeld. MarHutHoe
MoJIe IBMKYIIErocsl 3apsana. 3akoH Ammepa. BzamMmopaencTBue napaiienbHbIX
TOKOB. JlelCTBME MarHUTHOTO TIOJS HA JBWXKYIIMWCA 3apsa. JBuxeHune
3apSUKEHHBIX YacTUL B MAarHUTHOM IIOJI€. Y CKOPHUTENM 3apsDKEHHBIX YaCTHIL.
O dext Xomna. Lupkyasaius BeKTopa HHAYKLIWHA MAarHUTHOTO TOJISI B BAKyyMe.
MarauTtHble 1OJII  cojeHouaa W Topoupa. [loTok BekTopa MarHUTHOU
uaaykiuu. Teopema ['aycca g monss B. PaGota mo mepemenieHuro
IIPOBOJHUKA U KOHTYpPa C TOKOM B MarHUTHOM IIOJI€E.

JuekTpoMarHuTHass  uHAYKHusA:  Onbitel @Dapaxges.  SBneHue
DJEKTPOMAarHuTHOM WHAYKUWHA. 3akoH Dapanes. Bpamenne pamku B
MarHuTHOM nosie. BuxpeBsie Toknu. MHAyKTHBHOCTE KOHTYpa. CaMOMHIYKIUSI.
Toku mpu 3aMblKaHUM W pa3MbIKaHUW LeNUd. B3auMHas UHIYKUUS.
Tpancpopmaropbl. JHEPrysi MATHUTHOTO MOJIS.

MarnuTHOe moJie B BellecrBe: MarHUTHbIE MOMEHTBI JJIEKTPOHOB M
aromoB. Jlma- wu  napamarHetusM. HamarnumuenHocts.  MarnurtHas
BOCIIPUMMYHBOCTh M TMPOHULAEMOCTb CpeAbl. MarHUTHOE MOJIE B BEILIECTBE.
VYcioBusl Ha rpaHule paszena AByX mMarHuThKoB. deppomarnetuku. IIpupona
dbeppomarneTusma.

OcHoBbI Teopun MakcseJnia AJsl 3J1eKTPOMATHUTHOTO OJIS:

Buxpesoe snektpruueckoe nosue. Tok cmelieHus. Y pasHeHuss Makcsesa 11
ANIEKTPOMATHUTHOTO MOJISl B UHTETpaIbHOU U nuddepeHImanbHon hopmax.



MaTepI/IaHBHBIG YPaBHCHUA. HpI/IHIII/Il'[ OTHOCHUTCIBHOCTH B
QJICKTPOAUHAMHUKC.

DJIeKTPOMATHUTHBLIE  KojgeDanusi:  CBoOOJHBIE rapMOHHUYECKHE
KojeOanuss B KosiebaTeapHOM KOHType. ®opmyna Tomcona. CBoOomHBIE
3aTyxauue koinebanuss B KosneOaTenbHOM KoHType. JuddepenunaibHoe
ypaBHEHUE BBIHYKICHHBIX AJICKTPOMArHUTHBIX KOJICOAHMIA.

IlepeMeHnHbIii  JJIeKTpUYeCKMH TOK: KBa3ucTaliMoHapHBIE  TOKH.
[TepeMeHHBII TOK. AKTUBHOE, PEaKTUBHOE U TOJIHOE CONpOTUBIeHNE. Pe3oHaHC
HanpsbkeHuil. Pe3onanc TokoB. PaboTa W MOUIHOCTH MEPEMEHHOTO TOKA.
JletictBytoriee (3¢ hEeKTUBHOE) 3HAUCHUS TOKA U HAMIPSDKCHUS.

METOAUYECKHE YKA3AHHUA

1. Homepa 3amay, KOTOpbIE CTYIAEHT JOJDKEH BKJIIOYUTH B CBOIO
KOHTPOJIbHYIO pa0O0TYy, OIPENEAIOTCS M0 Ta0IUIaM BApUaHTOB.
2. KonTpoisibHble pabOThl HAJO0 BBHINOJIHATH B IIKOJBHOW TETpaau, HA

00JIOKKE KOTOpPOW TPUBECTU CIEAYIOIIUE CBEACHUSA: HOMEpP KOHTPOJIbHOU
paboThl, HAMMEHOBAHHUE TUCLUUIUIMHBI, CIELHAIBHOCTD, Kypc U (hopMy 00ydeHHUs,
yueOHbI mHUdp, GaMuaus 1 UHULMAIBL CTY/I€HTA, a TaKKe (aMuIns BEeIyIIEro
IperoaaBaTess.

3. VYcinoBus 3amay B KOHTPOJBHOW paboTe HaAo Iepenucarb
MOJTHOCTBIO 0e3 cokpaienuil. Kaxayro 3amady HE0OXOUMO HAYMHATH C HOBOM
CTPaHMUIIBI.

4. B KOHIIE KOHTPOJIbHOM paboOThl CleAyeT yKa3aThb YYEOHHKH WIIU
y4eOHbI€ MOCOOUSI, KOTOPbIE€ UCIIOJIb30BAIMCH CTYAEHTOM IIPU PEIICHUH 3a4a4.

S. KoHTposibHy0 paboTy Ha MPOBEPKY CIEAYET CAaTh B JIEKAHATHI
CBOUX (PaKyJIbTETOB JJO Hayaia 3K3aMEHAlMOHHON CECCHH.

6. Ecnum xonTponpHas paboTa mpH MNPOBEPKE HE 3a4TE€HA, CTYJICHT
00s13aH MCTIPAaBUTh HEBEPHBIC PEILICHUS U MPEACTaBUTh UCIIPABJICHHYIO paboTy Ha
NOBTOPHYIO TPOBEPKY HEMOCPEACTBEHHO npenojasarento. lcmnpaiieHus
HEOOXOAMMO C/IeNIaTh B TOM K€ TeTpaiu.

7. CryneHT nomkeH ObITh TOTOB BO BpEeMs 3ayeTa WM JK3aMeHa J1aTh
HOSICHEHHUS 0 CYILECTBY PEIICHUS 3314, BXOSAIINX B KOHTPOJIbHBIE PaOOTHI.
8. Pemenmss 3amau  cimegyeT  CONMPOBOXKAATh  KPAaTKUMH,  HO

MCUEPIBIBAIOIIMMU MOSICHEHUSAMHU; B TEX CIIy4asx, KOrjJa 5T0, BO3MOXKHO, C/IeJIaTh
CXEMaTHUYECKUN YEPTEK WIM PUCYHOK, TTOACHAIOIINN COJIEPKAHUE 3aTaUu.

9. Pemate 3amauy HeoOXoauMo B oOmieM, BHUJE, T.€. BBIPa3UTh
HMCKOMYIO BEJIMYMHY B OYKBEHHBIX 0003HAYEHUSAX BEJIMYWH, 3aJaHHBIX B YCIIOBUU
3amad. Ilpm TakoMm cmocoOe pelieHUs HE MPOU3BOJUTCSA  BBIYUCICHUS
MPOMEKYTOUYHBIX BEIUYMH.

10. Tlocne momydeHUs CIOXHOW pacdeTHOW (OpMyYIIBI IJIsi MPOBEPKU
MPaBUJIBHOCTH €€ CJIEIyeT TMOACTaBUTh B MPaBYI 4YacTh (POPMYJBI BMECTO
CHMBOJIOB BEJIMYMH OO0O3HAYCHMsI €IUHHUII ITHUX BEIWYHH, MPOU3BECTH C HUM
HEO0OXOIMMBbIE JCUCTBUS U YOEIUTCSI B TOM, YTO MOJYyUYE€HHAs! MPU 3TOM €IUHHIIA
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COOTBETCTBYET HCKOMOW BenuuumHe. Ecim Takoro cooTBeTCTBHUS HET, TO 3TO
O3HayaeT, 4To 3ajJa4ya pelieHa HeBEPHO.

11. YwucnoBble 3HAa4YeHUs BEIWYMH MPU TOJCTABKE HMX B PACUETHYIO
Gopmyny cienyer Bblpaxkarh Toibko B eaununax CH. B Buzme uckimtodeHus
JOMYyCKaeT BhIpaXKaTh B JIFOOBIX, HO OAMHAKOBBIX €IWHUIIAX YMCIIOBBIC 3HAYCHUS
OJTHOPOJHBIX BEJIMYMH, CTOSIIMX B YHCIHUTEIE U 3HAMEHaTele ApoOu U UMEroIre
OJIMHAKOBBIEC CTETICHH.

12. Tlpu moxacTtaHOBKE B pacueTHYIO (QopMyiy, a Takke NpU 3allucu
OTBETa YHCJIOBBIC 3HAYEHHUS BEJIMYUH CIEAYEeT 3alKChIBaTh KaK MPOU3BEICHHE
ACCITUYHOM JpoOM ¢ OAHOM 3Havamed Mudpod mepen 3amsaTod Ha
COOTBETCTBYIOIIYIO cTeneHb aecsatu. Hampumep, Bmecto 3520 Hamo 3ammcarh
3,521103, Bmecto 0,00129 3anmcars 1,29 103u 1. 1.

13. Bemuuciaenuss mo pacdetHod (opmyiie Hamo MPOBOIUTH €
coONIoICHUEM  TpaBUJ  NpUONMKEHHbIX  BbluMcieHuil. Kak  mpasuio,
OKOHYATEJIbHBIM OTBET CleAyeT 3alUChIBATh C TpeMs 3HayalluMu udpamu. IT0
OTHOCHTCS K CIIy4aro, KOT/1a pe3yJIbTaT MOJIy4YeH ¢ IPUMEHEHUEM KaJIbKYJISATOpa.

3aoauu

301. Cwmma TpaBUTAIMOHHOTO TPUTSHKEHUS JBYX BOJSHBIX  Karelb
YPaBHOBEIIMBACTCSI KYJIOHOBCKOM CHJION OTTaikuBaHus. OnpenenuTs 3apsii
Karelb, eciu ux paauyc 0,1 m; mnotHocTh Boabl 1 r/cms.

302. JlBa 3apsna BemmuuHoi 0,5 n 2 uKn Haxonarcs Ha paccrosHum It 110
cM. Ha kakoM paccTosHUM OT TEpBOTO 3apsiia Hag0 MOMECTUTh TPETUH
3apsifi, 4TOOBI CHUIIBI, JIEWCTBYIOIIME HA HErO0 CO CTOPOHBI TMEPBBIX IBYX
3apsI0B ypaBHOBEIIMBAIIM APYT Apyra?

303. B Bepmmuax kBagparta momemeHbl 3apsaasl mo 10 HKn. Kakoi
OTPULIATETILHBIN 3apsi]] HYy)KHO TMOMECTUTh B ILIEHTPE KBajpara, yTOObI BCS
CUCTEMa HaXOuJIach B paBHOBECUU?

304. B BepinHax paBHOCTOPOHHETO TPEYTOJIbHUKA HAXOMSTCS OJIMHAKOBBIC
3apsiabl ( 2 HKn. Kakol oTpunaTenbHbId 3apsig HY>KHO MTOMECTUTh B LIEHTP
TPEYTOJIbHUKA, YTOOBI CUCTEMA HAXOMJIACh B PABHOBECUU ?

305. JIlpa opumHakoBbIX 3apsnga BenumumHOM 0,4 ©HKN Haxomsdrcs Ha
pacctostHun 2 cMm. Kakoit 3apsigm u TIie Hajg0 MOMECTHTh, YTOOBI cHCTeMa
HaXOJUJIaCh B PABHOBECUU?

306. OmpenenuTs paccTOsHUE I, MEXKAY IBYMS OJMHAKOBBIMHU 3apsiiaMHu,
HAaXOJAIIMMUCS B Macje C AUAJIECKTPUUYECKON MPOHULIAEMOCTBIO | [[3, eciu
CHJIa B3aUMOJCHCTBUS MEXIY HUMHU TaKas jke, KaK B BaKyyMe Ha pacCTOSTHUN

r,730 cm.

307. Paccrosinue Mexay nByMsi TouedHbIMHU 3apsiaamu O (11 MxKmu gy [1—
1 MK paBHo 10 cm. Onpenenuts cuny F, nefictByronryto Ha 3apsia (0,1
MKKU1, yianieHHbIld Ha 6 CM OT IIEPBOTO U Ha 8 CM OT BTOPOTO 3apsii0B.

308. /[IBa 3apspKEHHBIX IIApUKa, IMOJBEIICHHBIX Ha HUTIX OJUHAKOBOM
JUTHHBI, OITYCKAIOTCS B KEPOCHH MIOTHOCTHIO 0,8 T/CM3. KakoBa JI0KHA OBITH
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IJIOTHOCTh MaTEPHAJIOB IIAPUKOB, YTOOBI yTOJ PACXOXKICHUS HUTEH B
BO3/lyX€ U KEpOCUHE ObLI OJIUH U TOT >ke? JluanekTpuueckas MpOHUIIAEMOCTh
KEepOCHHa .

309. B ueHTp kBajapaTa, B K&KIOW BEPIIMHE KOTOPOrO HAXOAUTCA 3apsij (
=2,33 uKi1, noMenieH orpuuarensHbid 3apsa 0. Haltu stot 3apsn, ecnu Ha
KK 3apsia ( AecTByeT pesynbTupytomas cuia F =0.

310. JlBa miapWka OJWHAKOBOTO paguyca M MacChl MOJBEIICHBI HA HUTSIX
OJIMHAKOBOMW JIJIMHBI TaK, YTO UX TTOBEPXHOCTH comnpukacatorcs. Kakoi 3apsin
g HY>KHO COOONIUTH IIapUKaM, YTOObI CHJIa HATSXKEHUS HUTEH CTajla paBHOM
T =98 MH? PaccTosiHue oT LeHTpa Imapuka a0 Touku moaseca | [110 cm;
Macca KaKJoro mapuka m 5ir.

311. 3apsaner o ¢ [10 vKn pacnosiokeHbl Ha PaccTOSIHUM 6 CM JIpyr OT
npyra. Halitn HanpsKeHHOCTD MOJIA U MOTEHUHA B TOYKE, YAAJIEHHOW HA 5
CM OT Ka)KJI0T0 3apsija.

312. JIBa 3apsiia, OMWH M3 KOTOPBIX TI0O MOAYJIO B 4 pa3za OoJbIe IPyroro,
pPacCIlONIOKEHBI HAa pacCTOsHMM I Apyr OT Jpyra. B kakol Touke
IIPOCTPAHCTBA &) HAINPSKEHHOCTh MOJS paBHA HYJI0? 0) MOTEHIMAN PaBeH
HYJI0? 3apsiibl CYNTATh PA3HOMMEHHBIMM.

313. B BepmmHax paBHOCTOPOHHETO TPEYTOJbHUKA CO CTOPOHOH d |5 cM
HaxonATcs 3apsiasl +(, +0 1 —q. Hailtu Hanps>keHHOCTh NoJist £ U MOTeHIrAa
] B LIGHTpE TpeyroJibHuKa, eciu q [5 uKo.

314. Haiitu HanmpspKEHHOCTh ToJisl £ W moTeHuuali B MEeHTpe KBajapaTra co
ctopoHoii a 16 cM, eciu B €ro BepIIMHAX HAXOIATCS OJMHAKOBBIC
MOJIOKUTENbHBIE 3apsiabl (| ZHK.

315. JIpa miapumka mMaccou 1o 2 MT MOABEIISHBI B OOIICH TOYKE HAa HUTIX
mmnaon 0,5 M. [lapukam cooOumIM 3apsa ¥ HATH Pa3olUIMCh, 00pa30BaB
yroJt 90°. OnpenenuTs HANPSXKEHHOCTh M MOTEHIIMAI T10JIs B TOUKE MojABeca
IIAPUKOB.

316. JIBa oaMHAKOBBIX 3apsaa HaxOoMISITCsA B Bo3ayxe Ha paccrosauu 0,1 M
IpyT OT apyra. HampsbkeHHOCTH MOJisi B TOUKE, YAAJICHHONW Ha PacCTOsIHUE 6
CM OT OJHOTO M 8 cM OT apyroro 3apsaoB, paBHa 10 kB/M. Onpenenutsb
MOTEHIIMAJI TIOJISI B 3TOM TOYKE U 3HAYEHUS 3apsiIOB.

317. DnexkTpuyeckoe TMOJe CO3[AaHO IABYMsI TOYEUHBIMH 3apsaamu (i 10
HK1 u Q2 [ —20 uKun, Haxonsmumucs Ha pacctossauu d [ 20 cM apyr ot
npyra. Omnpenenuth HanpsKEHHOCTh E M moTeHmuan | mojis B TOUKE,
yaaJleHHOU OT mepBoro 3apsifa Ha 1 30 cm u oT BTOoporo Ha Iz 40 cMm.

318. Paccrosinue d Mexy ABYMsI TOUYEUHBIMH TOJIOKUTEIBHBIMU 3apsaMU
01 9q u 2 pgsHO 8 cm. Ha kakoM paccTossHud I OT MEpBOro 3apsija
HAXOJIUTCS TOYKA, B KOTOPOW HAMPSHKEHHOCTh E o 3apsaoB paBHa HyI0?
YeMy paBeH noTeHMan ot B 9TOM TOUKE.

319. Paccrosuue d mexay 3apsaamu (2 HKa pasro 20 cMm. OnpenennTh
HaIpsDKeHHOCTh E W moTeHIruman L1ojs, CO3JaHHOTO ATUMU 3apsjiaMH B
TOYKE, HaXojsmieicss Ha pacctosHuu {15 cMm ot mepBoro u 1110 cm ot
BTOPOTO 3apsiJIOB.



320. B BepmmHax TNpPaBUIBLHOTO IIECTUYTOJbHUKA PACIIOJIOKEHBI TpH
OTPHUIATENBHBIX U TPU MOJOKUTENbHBIX 3apsiaa. Haiitu HanpshkeHHOCTh E 1
NOTEHIMaT Ll DJIeKTPUYECKOro TOJiA B IICHTPE IMIECTHUYTOJbHUKA TIpU
pa3IMYHBIX KOMOMHAIMAX B PACTIOIOKEHUH 3TUX 3apsaaoB. Kaxasiit 3apsia q

11,5 uKi1; cTopoHa mIecTHyTroIbHAKA @ 3 CM.

321. Komwio pamuycoM I [10 cM U3 TOHKOHW IPOBOJIOKH PABHOMEPHO
3apsbkeHOo ¢ JmMHeMHo mioTHocthto 1 110 wKu/M.  Onpenenuth
HaANPSOKEHHOCTD TIOJIST Ha OCH, TIPOXOJISIICH Yepe3 ICHTP KOJbIla B TOUKE A,
yaaneHHO! Ha paccTtosinue a 20 ¢M OT IeHTpa KOJIbIIa.

322. Illap pammycom R =10 cM 3apsbkeH paBHOMEPHO C OOBEMHOM

MJIOTHOCTBIO O 15 uKi/m3. OrnpenenuTps HaNpsKEHHOCTh

SIIEKTPOCTATUYCCKOrO MOJIsA: 1) Ha pacCTOSHUHU ] ]2 cM OT LIeHTpa IIapa;
2) Ha paccrosHud r2 112 c¢m ot nenrtpa mapa. ITocTpoiiTe 3aBUCHMMOCTE
E(r).

323. BuyTpeHHUM HWIMHAPUYECKUN MIPOBOJIHUK JUTMHHOTO
MPSIMOJMHEHHOTO0 KOAKCHUaJIbHOTO TIpoBoia paguycoM R1 = 1,5 mM 3apsixkeH
c suHelHON mIoTHOCThIO [{= 0,20 vKi/M. BHemHuil uuMaMHApUYecKUil
IPOBOJHMUK 3TOTO MPOBOJA pamuycoM R2 = 3 MM 3apsokeH ¢ JTUHEHHOU
miotHocTho 2= -0,15 HKn/M. IIpocTpaHcTBO MeXIy NPOBOIHHUKAMHU
3aIT0JTHEHO pE3UHOMN (o =3). OnpeaenuTb HAPSHKEHHOCTb
ANEKTPOCTATUYECKOTO TIONSA B TOYKAax, JEKAMMUX OT OCH MPOBOAA Ha
paccrostauax: 1) ri (1 mm; 2) 1) r1 2mvm; 1) rp Smm.

324. ]IBe KOHIIEHTPHUYECKHE METAUIMUECKUE 3apspDKeHHbIE Ccdepbl ¢
paaunycamu R; =6 cm u R, =10 cM HecyT cooTBeTcTBeHHO 3apsiabl Q1 = 1 aKn
Q2 = -0,5 uKn. Halitn manpsbkeHHOCT, E mONIST B TOYKaX, OTCTOSIIMX OT
neHTpa cdep Ha paccrosHusx ry [ Scm;rz [ 9 em; r3 [ 15 cMm. TToctpouts
rpaduk 3aBucumoctu E(r).

325. TloctpouTs Ha OMHOM TpadUKe KPUBBIC 3aBUCUMOCTH HANPsHKCHHOCTH
E snextpuueckoro mosisi oT paccrosiHusg I B uHTepBaie 1< r <5 cMm uepe3
Kaxapiid 1 cM, ecu mosie oOpa3oBaHo: 1) Toueunbim 3apsiaom ( 33,3 uKr;

) OECKOHEYHO JUIMHHOW 3apsDKEHHOW HHUTBIO C JIMHEHHOW IUIOTHOCTBIO
sapsma [ (11,67 mMxKi/m; 3) GECKOHEYHO MPOTSHKEHHOM IUIOCKOCTBIO C
MOBEPXHOCTHOM IJIOTHOCTHIO 3apsifa 25 MkKi/m2.

326. DNEeKTpOCTATHYECKOE II0JIe CO3JaeTCs JBYMsS  OCCKOHCUHBIMH
napaieTbHbIMA TIJIOCKOCTSIMH, 3apsHKEHHBIMU paBHOMEPHO
Pa3HOMMEHHBIMU 3apsAaMH C MOBEPXHOCTHOH TioTHOCTRI0O L3 U1 HKm/M2
u

[, -2 uHKi/M2. OnipeieiuTh HanpsyKEHHOCTD 3JIEKTPOCTATUIECKOTO TojIs: 1)
MEXIy IUIOCKOCTAMH; 2) 3a Tpeiaeiamu Iiockocted. [loctpouts rpaduk
W3MCHCHUS HAMPSHKEHHOCTH TI0JIS  BJOJb JIMHUHW, TEPICHIUKYIAPHON
TIJIOCKOCTSIM.

327. Hlap pamuycom R =10 cm 3apstkeH paBHoMmepHO 3apsimom Q = 419
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nKi. Omnpenenure HaNPsHKEHHOCTh 3JICKTpOCTaTHYeCKoro mosiss: 1) Ha
paccrosiHuu 1 L] 5 ¢cM OT meHTpa mapa; 2) Ha pacctosiHuu I [0 15 cm ot
nieHrpa mapa. [ocrporite 3aBucumoctsb E(r).

328. Ha wmeramnmuueckoit chepe R =10 cm naxomutcs 3apan Q =1 uKum.
OnpenenuTe HaNpsSKEHHOCTh E 3JIEKTpOCTaTHUECKOro MOJIA B CIEIYHOLIUX
Toukax: 1) Ha paccTostHuM 1 8 cM OT HeHTpa cdepsl; 2) Ha MOBEPXHOCTH €¢;

J HapaccrosiHuU Iy [15 cM ot eHTpa cdepsl. [IocTpouTh 3aBUCIMOCTH
E(r).

329. IBe nnMHHBIE TOHKOCTEHHBIE KOAKCHAIIbHBIE TPYOKH C panguycamu Rp
=2 cm u Ry = 4 cM HecyT 3aps/bl, pABHOMEPHO PACIIpeIeIICHHbIE M0 JITIMHE C
auHeWHbIMH TIoTHOCTsIMU (1= 1 uKiw/m [, = -0,5 uKi/m. npoctpancTBO
MEXIy TPyOKaMu 3aroTHeHO 300HUTOM. OTpeneTuTh HAMPSHKEHHOCTD TOJIS
B TOYKaX, HaxoIsAmmuxcs Ha paccrosHusx Ii 1 cm; Il 3 cm; rdd5 cwm.
[Toctpouts rpaduk 3aBucumocts E(r).

330. beckoHeuyHO IIMHHAS TOHKOCTCHHAs MeETaJUTMYecKas TpyOka ¢
paaumycoM R = 2 ¢cM HeceT paBHOMEpPHO pacHpeiesICeHHbIN M0 MOBEPXHOCTH
sapsin (L HKi/mM2). OnpenenuTs HapsbKEHHOCTh E monst B Toukax,
OTCTOSIIIIMX OT OCH TPYOKH Ha paccTossHusX 1 [1 1 cm; ry O 3 em. [locTpouts
rpaduk 3aBucumocTu E(r).

331. Dnekrpocrathueckoe moisie cosmaercs chepor paguycom R = 4 cwm,
PAaBHOMEPHO 3apsiKEHHOW C MOBEPXHOCTHOW muioTHOocThio [ [ 1 uKi/m2
OnpenenuTe pPa3HOCTh TOTCHIMAIOB MEXIY JBYMS TOYKaMH IIOJI,
JISKAIMMHU Ha PacCTOSHUAX 1 6 cM 10 I, 100cm.

332. Ompenenute JIMHEWHYIO  IUIOTHOCTh  OECKOHEUHO  JIJTMHHOM
3apsDKEHHON HUTH, €CIi padoTa CHJI TMOJIA MO IepeMelieHnio 3apsaa g (1
HKn ¢ paccrosaus i = 10 cm mo r, L 5 cmM B HampaBicHHH,
nepreHauKyIspHoM HuTH, paBHa 0,1 mJ[x.

333. Haiitu noreHnuan || Touku mosis, HaXoAsIIEHcs HA pacCTOSTHUM I
10 cMm oT neHTpa 3apspKeHHOro mapa paanycoMm R = 1 cM. 3agady pemruTs,
eCIIu:

1) 3a1aHa MOBEPXHOCTHAS TUIOTHOCTH 3apsaa Ha mape [ 10,1 mxKin/m?; 2)
3aaaH noreHmuan mapa [Iol1300 B.

334. Oxo00 3apsHKEeHHON O€CKOHEYHO MPOTSHKEHHOM ITOCKOCTH HAXOIUTCS
TOYEYHBIA  3apsaa  ( 10,66 HKi1. 3apsa nmepemernaeTcst 0 JTUHUH
HAIPSHKEHHOCTH IOl HA pacCTOSIHUE a 2 CNif TIPU ATOM COBEpPITIAeTCS

pabora A [15 wmk/Ix. HaliTh mOBEpXHOCTHYIO IUIOTHOCTH 3apsina [ Ha
MJIOCKOCTH.

335. DJeKTpocTaThyecKkoe TMoJie Cco3AaeTcs OEeCKOHEYHOM TIIIOCKOCTHIO,
PAaBHOMEPHO 3apsKEHHOW C TMOBEPXHOCTHOM 1uioTHOocThio [ [ 1 mKi/m2
Onpenenure pasHOCTh MOTSHITMAIOB MEXAY JABYMSI TOYKaMH ATOTO TOJIs, Ha
pacctosiaud 120 cM u r 50 cM OT IIJIOCKOCTH.

336. DnextpocTtatrueckoe mose co3gaeTcs cepoit paguycom R = 5 cwm,
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pPaBHOMEpHO 3apsDKEHHOW C MOBEPXHOCTHOHM TwioTHOcThio [ [ 1 mHKn/Mm2,
Onpenenure pa3HOCTh MOTEHIMAIOB MEXIY JBYMS TOYKaMH IOJS,
aexanumu Ha pacctosgausx 1 10 cm go ry 15em.

337. Jlee OeckOHEUYHBIC TapaJICIbHBIC IIOCKOCTH HAXOIATCS Ha
paccrostamn d [0,5 cm apyr or npyra. Ha mockocTsix paBHOMEpPHO

pacrpeenieHbl 3apsbl ¢ MOBEPXHOCTHBIMU IUIOTHOCTAMH [ [ 0,2 MKKI1/M2

nu 2 H0,3 MKK /M2, Onpenenuts pa3HOCTh TmoOTeHIHaoB U  mexmay

MIOCKOCTSIMHU.
338. DneKkTpocTaTUYEeCKOe TI0Jie CO3/1aHO OECKOHEYHO PaBHOMEPHO
3apsHKCHHOMN TUIOCKOCTBIO C TIOBEPXHOCTHOM TIOTHOCTBIO 3apsiia O 02

MkK1/M2. B »ToM mone BJIOJIb MPSIMOM, coOcCTaBisiomend yrom ! 60° ¢
IUIOCKOCTBIO, U3 TOYKH 1 B TOUKY 2, paccTosiHUE | MeX Iy KOTOPBIMU PAaBHO

20 cM, mepememiaercsa ToudedHBIM H3nekTpuueckuit 3apsang Q = 10 wKo.
Onpenenuts paboTy A CHII TTOJIS TI0 IEPEMEIICHHUIO0 3apsa.

339. JIBe OeckoHe4HBIC Tapajule/ibHbIE IIJIOCKOCTH  HAXOIATCS  Ha
paccrosuun d 1 cm gpyr or japyra. Ha mIocKoCTAX paBHOMEPHO

pacnpeaeneHsl 3apsaabl ¢ HOBEPXHOCTHBIMM ILWIOTHOCTSIMHA [ [ 0,2 MKKI1/M2

u 2 05 MKK1/M2. OnpenenuTs pa3HOCTh MoTeHIuaioB U Mexmay
TUIOCKOCTSAMH.

340. Ha oTrpe3ke TOHKOTO IPSIMOTO MPOBOJHUKA PABHOMEPHO pacIipe/ieicH
3apsi ¢ MuHeHou mioTHOCThIO [ [ 10 HKi/M. Beruucnuts notenuuman [,
CO37aBaeMbIil ATHM 3apsA0M B TOUYKE, PACTIONOKEHHON Ha OCH MPOBOAHUKA U
YAQJICHHON OT OJMKaiIIiero KOHIIAa OTpe3Ka Ha PacCTOSHHE, PaBHOE JJIMHE
ATOTO OTpE3KA.

341. Konpgencarop ¢ mnapaduHOBBIM audIeKTpuKoM [ [2) 3apsbkeH 10
pasHoctu noteHnuanoB 150 B. Hampspbkennocts mons 600 kB/M, mommanb
mwiactuH 6 cm2 OnpenenuTh €MKOCTh KOHJEHCATOpa W TOBEPXHOCTHYIO
IUIOTHOCTH 3apsijia Ha 0OKIaIKax.

342. BpMMUCIUTL €MKOCTh OaTaper, COCTOsIIeH M3 TpPeX KOHISHCATOPOB
eMKOCTBhI0 o 1 MK®D KaxIblid, MPH BCEX BO3MOXKHBIX CIy4asX WX
coenmuHeHU. B KakoM ciydae OyaneT MakCHMMallbHa SHEPTHsl, 3amacaeMast
OaTapeeit?

343. 3apsnm Ha KaXIOM W3 JIBYX IIOCJIEIOBATEIbHO COCAMHEHHBIX
koHgeHcaTopoB eMmkocThio 18 m 10 md pasen 0,09 uKn. Onpenenutsb
HamnpsDKEHHE: a) Ha OaTapee KOHJIEHCATOPOB; 0) Ha KaXKI0M KOHACHCATOPE.
344. JIBa KOHJIEHCATOpa OJIMHAKOBOW €MKOCTH 10 3 MK®D 3apsKeHbI OJIUH
no Hanpspkenus 100 B, a apyroit mo 200 B. Omnpenenuts HampspKeHHE
MeXay 00 KJIajJka MU KOHJIEHCATOPOB, €CJIM UX COCIUHUTDH MapajuieIbHO: a)
OJIHOMMEHHO; 0) pa3HOMMEHHO 3apsKEHHBIMU OOKJTaIKaMHU.

345. Ilnockuii  BO3AYIIHBIM  KOHJEHCATOP 3apsiKeH JO  Pa3HOCTH
notenianoB 300 B. Ilnomans mimacTuH 2 cM?2, HAMpsHKEHHOCTh TOJISI B
3azope Mexay Humu 300 kB/M. OnpenenuThs MOBEPXHOCTHYIO IUIOTHOCTh
3apsijia Ha TUTACTUHAX, EMKOCTh M SHEPTHIO KOHACHCATOpa.
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346. Ilnomans MIACTUH IJIOCKOTO CIIOASHOTO KoHueHcartopa ([6) 2 cwm?,
3a30p Mexay HUMHU 3 MM. [Ipu paspsne KoHJaeHcaTopa BbIAEINUIACh SHEPTUS
1 mx/Ix. [{o kako# pa3HOCTH MOTEHIIMATIOB OBLI 3apsKEH KOHJIEHCATOp?

347. DHeprus MIOCKOTO Bo3aylIHoro konaeHcatopa 0,4 vk, HanpsKeHue
Ha oOxmaakax 600 B, miomanp miaactuH 1 cM2. OnpenenuTh pacCTOSHUE
MeX Iy OOKJIaJIKaMHu U HAMPSYKEHHOCTH MOJIS.

348. PaccrosHme — MexAy = IUIACTUHAMH  IUIOCKOTO  BO3AYIIHOTO
KOHJIEHCATOpa, IpUCOeAUHEHHOT0 K ucTouHuKy ¢ D/IC 12 B yBennuuBaroT

or 1 no 2 cm. Ilnomane mractuH konjaeHcaTopa 100 cM2. Onpenenuthb
paboTy 1O pa3ABMKEHUIO IUIACTHH B CiIydae, KOTJIa KOHJEHCATOp Iepen
Pa3ABMIKEHUEM TUTACTHH OTKJIIOUEH OT UCTOYHHMKA.

349. Tpu xonaeHcatopa emkocTsMu 1, 2 mw 3 MKD coearHEHBI
MOCJICTIOBATEIHLHO U MPUCOSANHEHBI K UCTOUYHUKY HANPSDKEHHS C pa3HOCTHIO
noreHunasoB 220 B. KakoBel 3apsn

KOHJEHcaTope?

M HampsHKeHHE  Ha  KakIOM o

A
350. KoHaeHcaTop COCTOUT U3 ABYX < A> ( #—-]
KpyIJIBIX IUTACTHH paauycoM 10 cwm, '

pas3ienacHHbIX, qudieKkTpukoMm ([

a7)

tonuHo# 0,5 MM, pa3HOCTH MOTEHITMATIOB MEX Ty oOkiankamu 120 B.
OnpenenuTs 3apsij] Ha IJIACTUHAX M SHEPTHIO KOHAEHCaTopa

351. Ompenenuts conpotuBiieHre Ry (puc. 5) ecnu amnepMeTp MOKa3bIBaeT
Tok 5 A, a BompT™Merp — Hampsbkeane U = 100 B. Bayrtpennee
conpoTuBieHue BoabT™MeTpa Ry= 2500 Om. KakoBa ommOka B onpeneneHun
R1, ecim B pacueTax mpeHeOpeyb TOKOM, TEKYIIIM 4epe3 BOIBTMETP.

352.

353. B onextpuyeckoidt  1emnw,
1300paKeHHOU Ha puc. 6, 4
ammiepmeTp nokassiBaeT Tok | = 0,05 R D <V>
A, a BonbT™MeTp — Hanpskenue U =

20 B. Onpenenuts CONpOTUBIIEHUE :
Ry BombT™eTpa, ecii Ry = 1000 Owm.
355.

36.  Mukpoammepmerp umeet conpotusienue Ro= 200 Owm, u ipu cuie

®

toka | = 100 MKA cTpenka
OTKJIOHSIETCSI Ha BCIO KA.
[IyHT, KakOro conpoTuBiIeHus Ry,
HAJI0 K HEMY TOAKIIOYUTH, YTOOBI
€ro MOXXHO OBUIO HCHOJB30BaTh
KaK MUJUTHAMITIEPMETP IS

n3Mepenust cuiiel Toka 10 10 MA? Cxema moakIItoueHus IyHTa MIPUBEeHa
Ha puc. /.
35/,  OTKIOHEHHE CTPEJIKM BOJBTMETPA /10 KOHIA MIKAJIbl COOTBETCTBYET
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HanpspkeHuto U; =15 B. Tok, Tekylmuii npu 3ToM 4epe3 BoabTMeETp, |1 = 7,5
MA. Omnpenenuts TOK lp, TeKymmii udepe3 BOIBTMETpP, KOrAAa BOJBTMETP
nokaspiBaeT HamnpsbkeHne U, = 5 B, U BHyTpeHHEE CONpPOTUBICHHUE
BOJIBTMETDA.

358, BoabTMmeTp paccuuTaH Ha U3MEPEHUE MaKCUMaIbHOTO HanpsbkeHust U
= 100 B. IIpu stom uepe3 BoiabT™MeTp uuer Tok lp = 10 mA. Kakoe
JOTOJHUTENBHOE  CONpPOTUBIEHHME R,  HYXHO  MOCIEAOBAaTEIbHO
NPUCOCIUHUTh K BOJBTMETPY, YTOOBI KM MOXHO OBUIO  HM3MEPSTh
Hanpspkenue U, = 150 B?

39, K HCTOYHMKY TOKa C BHYTPEHHUM compoTuBieHueM I = 1 Owm
MOJAKJIIOYAIOTCS ABA OJJMHAKOBBIX compoTtuBiieHus 1mo R = 0,5 Om. Onun pa3
CONMPOTHUBJICHUS TOJKIIOYAIOTCS MOCJIEI0OBATEIBHO JIPYT C APYrOM, APYrou
pa3 — mapajuienbHO. HaliTW OTHOLIEHHWE MOIIHOCTEM, BBIACISIOMIMXCS BO
BHEILIHEH CpeJie B IEPBOM U BO BTOPOM CIIy4asix.

30.

36l Ompenemute DJIC [ BHYTpEHHEE COMNPOTUBICHUE I HWCTOYHHUKA
TOKa, €CJIM BO BHEIIHEW Lenu pH cuiie Toka |1 = 4 A pa3BuBaeTCsi MOIIHOCTh
P1=10 Br, a mpu cuie Toka I, =2 A MOIHOCTH

(a)
P,= 8 Br. ‘ WA ) | J
e '\:—!‘,"\ ™\
e : =
362 ConpoTHBieHUE OJIHOTO m | ) 2
TIOCIIEN0BATENBHO BKJTIOUEHHBIX l | |

IIPOBOJHUKOB B N pa3 Oonbiie npyroro. Bo
CKOJIBKO pa3 U3MEHHUTCS Chjia TOKA B IIETH
(HampsKEeHUE MOCTOSTHHO ), €CJIM ATU TPOBOJIHUKY BKJIIOUUTH MAapalieIbHO?
363 Ompenenuth COMPOTUBICHUE Ry HUTH JAMIIOYKH TIO TIOKA3aHHIM
BosmbT™MeTpa (U = 50 B) m ammepmerpa (I = 0,5 A), BK/IrOYeHHBIC IO
npuBeneHHON Hmxke cxeme (puc. 8). CompotuBneHue BoiabTMeTpa Ry = 40
KOM.

34 B cerp ¢ nampsikenuem U = 120 B BkiIrO4YeHBI TPU DJICKTPUUECKHE
JamIbl, conportuBieHneM 1mo Ro = 240 Om kaxnaa. Kakoit Tox | moiiger
gepe3 KaKAYI0 JaMIly TMpU MapajjieIbHOM, MOCIEAOBATeIbHOM M JIBYX
BapUaHTaX CMEIIAHHOTO UX COCUHEHUS?

35.  barapeu umerot 3.4.¢c. (11112 B u [1,0[14 B, conpoTtuBienne R; =0,5 Om
(puc. 9). Ilanenune norennuana Ha conpotuBiennn R, paBHo U,=1 B (Tox
yepes Ry HampaBiieH cripaBa HajieBo). Haliti moka3anue amnepmerpa.

36. barapeu umeror 3.a.c. 1,772 B u 1,03 B, conporuBnenue R3z=1,5
kOM, conpotuBieHre ammepmerpa Ra=0,5 kOm (puc. 10). Ilamenue
noTeHIInaNa Ha conpotuBieHun R, paHo U,=1 B (Tok uepe3 R, HampasiieH
cBepXy BHU3). HaliTu moka3zanue ammnepmMerpa.

36/. barapeu umerot 3.4.c. [ 1,12 B, [1,014 Bu [ 1,16 B, conpoTuBnenus
R1=4 Om, R=6 Om u R3=8 Owm (puc. 11). Haiitu Toku | Bo Bcex yuacTkax

eI,
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308. B cxeme, uzobpaxennoit Ha puc. 11, Toku |1 u |3 HanpaBneHs! cipaBa
HaJeBo, TOK |, — cBepxy BHM3. [lajieHne MOTEHIMAIA HA COMPOTHRICHUH R,
Rou Rspasusr U;=U3=2U,=10 B. Haiitu 3.1.c. 21l 3, ecim 1=25B.

39. barapeun umeror 3.1.c. [4 [l 100 B, comporusnenus Ri=20 Ow,
R,=10 Om, R3=40 Om u R4=30 Om (puc. 12). HaiiTu nokazanue amrnepmerpa.
3/0. barapeu umerot 3.1.c.L)1 (2 [3, conpotuBnenus Ri=R3;=20 Om, Ry=15
OM u R4=30 Om. Yepe3 ammepmerp Teuer Tok 1=1,5 A, HampaBieHHbIH
cau3y BBepXx (puc. 13). Haiitu ».;1.c. [11m [, a Takke Toku lo u |3, Texymue
yepe3 conpoTuniaeHus Rou Rs.

371 JIBa OJMHAKOBBIX 3JIEMEHTA UMEIOT 3.a.¢c. [ ;11,012 B u BHyTpeHHHE
conpotusieHus rilr, 05 Om (puc. 14). Halitu toku |1 u |y, Texkymue uepes
conpotuBieHuss R1=0,5 Om u Ry=1,5 Om, a takxke Tok | depe3 smeMeHT ¢
.4.C. [1.

372. DnemeHTsl UMEIOT 3.1.c.  [11[1[1,[11,5 B u BHyTpeHHHE COMPOTUBICHUS
ri= r,0,5 Om, conporusienus R1=R,=2 Om u Rz=1 Om, conpoTuBneHue
amnepMerpa Ry=3 Owm (puc. 15). HaliTu nmokazanue ammepmerpa.

373,  Tpu ucrounuka Ttoka ¢ 3..c. 11011 B, [1,774 B u [1,[16 B u tpu
peoctata ¢ conpotuBieHusMU R1=5 Om, R=10 OM u R3=2 OM coeauHeHHl,
KaK MoKa3aHo Ha pucyHke (puc. 16). Onpenenuts cuibl TOKOB | B peocTarax.
BHyTpeHHUE COTPOTHBICHHUSI HCTOYHUKOB TOKA TIPEHEOPEIKIMO MaJIbl.

374,  Omnpenenuth cuiy Toka |3 B pesucrope compoTuBieHueM Rz u
Hanpsokenne Uz Ha KoHIax pesucropa, ecnu (1,014 B, [J,[13 B, R1=2 Owm,
R,=6 Om, R3=1 Om. BHyTpeHHWMH CONPOTHUBICHUSMH HCTOYHUKOB TOKa
npenedpeus (puc. 17).

375, Cua Toka B mpoBoaHuke compotuBieaneM 10 Om paBHOMEpHO
yosiBaet ot l1g=3A no 1=0 3a 30 c. OnpenenuTs BbIACIUBIICECS 32 3TO BpeMs
B IIPOBOJTHUKE KOJUYCCTBO TETUIOTHI.

376. Cwuna Toka B mpoBojaHUKe comporuBieHrneM R=10 Om paBHOMEpHO
yobiBaeT ot lg=0 10 Imax=5 A 3a Bpemst_| [115 c¢. OnpenenuTs BbIACIUBIICECS
3a 9TO BpeMsl B MPOBOJHUKE KOJTMYECTBO TEIUIOTHI.

377. Cuna Toka B MPOBOJAHMKE paBHOMEpPHO yBenuuuBaercs oT lp=0 mo
HEKOTOPOTO0 MaKCHUMaJbHOTO 3HadeHUsi B TeueHue Bpemenu 10 c. 3a sto
BpeMs B TPOBOJHHUKE BBIACIMIIOCH KodW4decTBO TemioTel Q =1 x/[x.
OnpenenuTh CKOPOCTh  HapacTaHWS TOKa B IPOBOJHUKE,  ©CJIH
conpoTuBieHue R ero pasuo 3 Om.

378. OOMOTKa 3JICKTPUYSCKOTO KHISATHIBHHKA HMMEET JIBe CeKImH. Ecim
BKJIFOYCHA TOJIBKO TIEpBasi CEKIMs, TO BojAa 3akumaeT depes ti 15 muH, ecan
TOJBKO BTOpas, To 4yepe3 t2[30 muH. Uepe3 CKOJIBKO MUHYT 3aKUIUT BOAA,
ecii 00€ CEKITUU BKITFOUUTH MTOCIICI0OBATEIBHO.

379. OOMOTKa 3JICKTPUYECKOr0 KHUISTHIbHHKA MMEeT ABe ceKuumu. Eciau
BKJIFOYCHA TOJILKO TEepBasi CEKIUs, TO BOAA 3aKumaet depes t; [15 muH, ecnm
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TOJIBKO BTOpasi, To yepe3 to[30 MuH. Uepe3 CKOIBKO MUHYT 3aKHUIIMT BOJA,
eci 00€ CeKITUU BKIIFOUNTH MapajlieIbHO.

380. Temmneparypa BoasHOTO TepMocTaTa 00bemMoM V=1 11 moaiepKuBaeTcs
MOCTOSSHHOM TMpH TIOMOIIM HarpeBareiis MoImHocThio P=26 Bt. Ha
HarpeBaHue Bojabl TpaTuTcs 80 % 3Tol MourHOCTH. Ha CKOJNBKO MOHU3UTCS
TeMIiepaTypa BOJbI B TepMmocTare 3a Bpemsi [10MHH, eciiu HarpeBareib
BBIKJIFOYUTH?

3Bl Kakyro momHOCTh P moTpednsieT HarpeBaTellb 3JIEKTPHUUECKOTro
yaiiHuka, eciu oobem V=1 n Boxabl 3akunaer uepe3 Bpemsa [ [15 muH?
KaxoBo conporuBienne R HarpeBaTens, ecnu HanpsbkeHue B cetn U=120 B?
Hauanenas remnepatypa Boasl to [113,5 °C.

382. Ha mumtke momHocThi0O P=0,5 kBT cTOMT YalilHUK, B KOTOPBIM HAJIWT

o6wem V=1 11 Bogsl mpu ty [116 °C. Boaa B uaifHuKe 3aKHIeNa 9epe3 BpeMs -
120 MuH mocie BKIIoUeHUs TMTKUA. Kakoe komu4ecTBo TermnoTsl Q
IIOTEPSHO IIPU 3TOM Ha HarpeBaHHWE CAMOT'0 YaliHUKA, HA U3JIyYEHUE U T.1.7
383 O6wvem V=4,5 1 BOABI MOKHO BCKHIISITHTD, 3aTPATUB AJICKTPUUECKYIO
sHepruto W=0,5 kBt-u. HauanpHas temneparypa Bojusl ty 23 °C. Haiitu
KII/I marpeBaremns.

334 Cwua Toka B mpoBOJHUKE paBHOMEpHO HapacTaeT oT 10=0 10 Inax=10 A
B TeueHue BpeMmeHu [| [B0 c. OnpenenuTs conpoTuBiieHne R mpoBojHUKa,
€CJIM 3a 3TO BpPeMsI B IPOBOJIHUKE BhIJESAETCS KonuuecTBO TermtoTsl Q =100

KJIx.
401 Ilo nByM OECKOHEUHO JUITMHHBIM TMPSIMOJUHEHHBIM MapalieIbHbIM
NPOBOJHHMKAM, paccTosHue Mexay kotopeiMa d = 15 cM, B omHOM

HarpaBieHuu TekyT Toku |1 = 4 u l; = 6 A. OnpenenuTh Kparyaiiiiee
paccTosiHue I OT MTPOBOJAHUKA C MEHBIIUM TOKOM JI0 MPSIMOM, BO BCEX TOUKAX
B KOTOPO#, HAPS>KEHHOCTh MAarHUTHOTO MOJISl paBHA HYJIIO.

402. Tlo nByM OECKOHEYHO JIUHHBIM TPSMOJIMHEHHBIM TapaICTbHBIM
npoBogHUKaM TekyT Toku |l; = 5 m I, = 10 A B ogHOM HampaBJICHHUH.
['eoMeTpuyeckoe MeECTO TOYEK, B KOTOPOM HMHAYKIMS MarHUTHOIO MOJIA
paBHa HyJr0, Haxomutcss Ha paccrossaud d = 10 cM OT mMpoBOAHMKA C
MEHBIIUM TOKOM. ONpeaeanTh pacCTOSTHUE ' MEXKITY NPOBOTHUKAMH.

403, Tlo nByM OECKOHEUHO MJIUHHBIM MPSMOJMHEHHBIM TapaieTbHBIM
IPOBOJHUKAM TeKyT TOkKd |1 = 2 m I, = 5 A B 0oIHOM HampaBJICHHUU.
Paccrositare mexay npoBogamu d = 5 cMm. OnpeneiuTh BEIUYUHY WHITYKIHH
MarHUTHOTO MOJIsl B Ha MOJOBUHE PACCTOSIHUS MEXIY MPOBOJIAMH.

404. Tlo nByM O€CKOHEUHO JIMHHBIM MPSIMOJMHEWHBIM MapaiedbHbIM
MPOBOJHUKAM TeKyT Toku |1 = 5 m I = 3 A B pasHbIX HampaBlICHUSX.
Paccrosane mexay mpoBomamu 0 = 8 cM. OmnpenenuTh HampsHKEHHOCTH
MarHuTHOro mojisi H Ha paccTosHUsIX 1 = 3 U F, = 5 CM OT MEpBOro u
BTOPOIO IMPOBOJIOB COOTBETCTBEHHO.

406, Ilo nByM O€CKOHEUHO JIMHHBIM MPSIMOJUMHEWHBIM MapaliedbHbIM
IPOBOJHUKAM TEKYT TOKU |1 =5 u | =1 A B pa3HbIX HanpaBJIEHUSX.
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Paccrosane mexay mnpoBogamu d = 2 cm. OnpeneiuTh HHIYKIHEO
MarHUTHOTO TOJIA B ¥ TOUKe HaXOoAsIIecs Ha pacCTOSHUM 1 =1 cM 1 I = 3
CM OT IIEPBOT0 U BTOPOT'0O MPOBOJIa COOTBETCTBEHHO.

406. Tlo nByM OE€CKOHEYHO JUIMHHBIM MPSIMOJIMHEWHBIM HapajuieIbHbIM
IIPOBOJJHUKAM TEKYT TOKM B OJJHOM HarpaBieHuU. CHuiia ToKa B IEPBOM
nposoze I1 =1 A, paccrosinue mexay npoojgamu — 10 cm. B Touke,
JekKaIIed MeXay MpoBoAaMu Ha paccTosHuu d = 3 ¢cM OT mepBoro MpoBoja
HaANPsDKEHHOCTH MOJIs paBHA HyM0. Haiitu cuity Toka |, Bo BTopoM rpoBoJie.
407. Tlo nByM OECKOHEUHO MAJUHHBIM MPSMOJIMHEHHBIM MapaieIbHbBIM
MPOBOJAHUKAM TeKyT Tokd |3 = 5 A u I, = 10 A B olHOM HampaBJIEHUH.
OrnpenenuTs HaNPS>KEHHOCTh MATHUTHOTO H TIOJIsL Ha TIPSIMOM, HaXOoAsIIIeicst
Ha paccTostHUsAX 1 = 20 m I, = 15 cM OT mepBOro WM BTOPOTO MPOBOJIOB
COOTBETCTBEHHO. Paccrostane mexy mpoBoaamu d = 25 cwm.

408. Tlo nByM OECKOHEUHO MJIMHHBIM MPSIMOJMHEWHBIM TapauieIbHbIM
mpoBogHUKAM TeKyT TOkU |1 = 1 A u I = 10 A B pa3HbIX HanpaBlICHUSX.
Paccrosare mexay nposogamu d = 5 cm. Haliti HanpsbkeHHOCTH TIoJist H Ha
NpSIMOM, HaXOASUIEHCS HA PACCTOSIHUU F1 = 5 CM U I = 8 CM OT NEPBOTO U
BTOPOTO ITPOBOJIOB COOTBETCTBEHHO.

409. Ilo nByM O€CKOHEUHO [JIMHHBIM MPSIMOJMHEWHBIM MapajuieIbHbIM
MPOBOJHUKAM TEKyT Toku |1 = 2 A u l; =1 A B oaHOM HarpaBJeHUHU.
Paccrosane mexay mposogamu d = 3 cm. Haiiti HanpsbkeHHOCTD ot H Ha
NPSIMOM, HAXOISIIEICS HAa PaCCTOSTHUU I = 4 ¢M OT IPOBO/JIOB.

410. [lo nByM OECKOHEYHO JJUHHBIM  TPSIMBIM  [apauieTbHbIM
IPOBOTHUKAMH, PACCTOSIHUE MKy KoTopbimu 0 = 15 cM, TekyT Toku |1 = 70
A ul; =50 A B npoTHBONOJIOXKHBIX HanpaBieHusax. OnpenenauTs MarHuTHYIO
WHIYKIWIO B B TOUYKE, yJIaJ€HHON OT MepBoro Ha 1 = 20 cM U OT BTOPOTO Ha
= 30 cm.

411 Mexnay mnoaocaMd MarHuTa Ha JBYX TOHKHUX HHUTSX TOJBEIICH

TOPH30HTAILHO JIMHEHHBIA MpOBOAHUK Maccod 1 r m mmuaon | = 10 cm.
OnpenenuTs HANPSHKEHHOCTh OJHOPOJHOTO MAarHuTHOrO Tmojs H, eciu
IMPOBOJHUK TIOJ JEHCTBHEM TMOJs OTKIOHWICS Ha yron [ = 30° mpu

MPOITYCKAHHUH 10 HeMy Toka | =5 A.

412, Mexay mnoiacaMd MarHuta Ha [JBYX TOHKHX HUTSX IOJBEIICH
TOPU30HTAILHO JIMHEHHBIA TPOBOIHUK Maccoit 10 r u mmunou | = 0,2 m.
HampsixkenHocts  oaHoponHoro wmarautHoro mnoias H = 200 xkA/M wu
HalpaBjeHa BepTUKaibHO. Ha kakoil yron [ OTKJIOHUTCS MPOBOJHUK, €CIU
10 HEMY IIPOIYCTUTh TOK | =2 A?

413, Illunbl reHepaTopa NPeACTaBIsAIOT cOOOM /1B MapasuiebHbIE MEAHbIE
TIOJIOCHI JJTUHOM | = 2 M Kaxkas, OTCTOSIIUE IPYT OT JApyra Ha pacctosHuu d

= 20 cm. Ompenenuth cuialy F B3aMMHOrO OTTaJKUBaHHUS IIMH B Cllydae
KOPOTKOT'O 3aMbIKaHHUs, KOTJa 0 HUM Te4ueT TOK ;= 10 KA.

414,  OnpenenuTh CUIY B3aUMOJCUCTBUSA, MNPUXOMSANIYIOCS HA EIUHUILY
JUIMHBI IPOBOJIOB BO3AYILIHOM JIMHUM 3JIEKTPONEPEIAYH, €CIU TOK B JTMHUU |
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=500 A, a paccrosiHue Mexay npoogamu I = 50 cm.

415, [lo npsAMONMHEWHBIM JJIWHHBIM  [apajuleJIbHBIM  MPOBOJHUKAM,
HaXOASAIMMCS Ha paccTosHud 01 = 2 cM Jpyr OT Jpyra, B OJHOM
HampaBieHun TekyT Toku no | = 1 A. Kakyro paboTy Ha €IUHUILYy JJIMHBI
IIPOBOJIHUKOB HY>KHO COBEPIIIHTH, YTOOBI Pa3ABUHYTh MX J0 PacCTOSHHUS O

=4 cM?

416. JIBa OECKOHEYHBIX NPSIMOJIMHEWHBIX MapauICIbHBIX MPOBOJAHUKA C
OJIMHAKOBBIMH TOKaMH, TEKYIIUMH B OJIHOM HAIpPaBJICHUM, HAXOJATCS JPYT
OT Jpyra Ha paccTossHUU a. UTOOBl MX pa3ABUHYTH IO PACCTOSHUS 2a, HA
KKJIbIA CAaHTUMETP JUIMHBI MPOBOJHHKA 3aTpauuBaeTcs padora 4 = 138
H/[x. Onpenennuts cUly TOKa B IPOBOJHUKAX.

417. JlBa TpSAMOJMHEMHBIX JUIMHHBIX  MapajuleNIbHbIX  MPOBOJHHKA
HaxonsATcs Ha paccrostuud d; = 10 cm apyr ot apyra. 1o mpoBoaHHKaM B
onHOM HampasiieHuu TekyT Toku |1 = 20 A u I; = 30 A. Kakyro pabdoty A
HAJI0 COBEPIIUTH (HA €AWHUILY JUTMHBI MPOBOJHUKOB), YTOOBI Pa3IBUHYTh
9TH POBOIHUKH 110 paccTosiHus dz = 20 cwm.

418 Ilo aByM mnapalelbHBIM MPSAMBIM MpoBogaM umHOH | = 25 M
KaXJIblid, HaxoasmmmMcs Ha pacctosanud d = 20 cM Ipyr OT Japyra, TEKyT
OJIMHAKOBBIE TOKHU cuiIoi | =1kA. Berauciuth cuity B3auMoJeHCTBHS TOKOB.
419, Tlo nByM mapajuieNIbHbIM TpoBoJaM JuHOW | = 1 M Kaxmplii TekyT
TOKHW OJIMHAKOBOM cHiibl. PaccTostHre d Mexxmy npoBogaMu paBHO 1 cMm. Toku
B3anMo/ieicTBYI0T ¢ cuioit F = 1 mH. Haiitu cuity Toka | B mpoBoiax.

420. Ilo npssiMOMy TOPU30HTAIBHO PACIIONIOKEHHOMY MPOBOY MPOITYCKAIOT
ToK |1 = 10A. [Tox HuM Ha paccrossauu d = 1,5 cM HaXOIUTCS NapaUICIbLHBINA
eMy aJFOMHUHHUEBBIN MPOBOA, MO KOTOpOMY mpomyckaroT Tok I, = 1,5 A.
OnpenenuTh, Kakodl JOKHA OBITH IUIONIA[h IOMNEPEYHOTO CEUYCHUS
ATIOMMHUEBOTO TPOBOJIA, YTOOBI OH YACPKHUBAJCA HE3aKPEIUICHHBIM.
ITnorHocTh amomunus [ =2,7 r/cms.

421, Omnpenenuth cwiry Jlopenna F, AeHCTBYMOIIyI0 Ha 3JICKTPOH,
BJIETEBIINI CO CKOpOCThIO = 500 KM/C B OJHOPOJHOE MArHUTHOE MOJIE MO/
yraom [ = 30° k nuHUSAM UHAYKIUH. Maaykous Marautaoro moist B = 0,5
T

422 DIEeKTPOH JIBIKETCS MO OKPYKHOCTH B OJJHOPOJHOM MArHUTHOM TOJIE
HanpspkeHHocThio H = 10 kA/mM. Beruucnute mnepuon 7 BparieHus
AIEKTPOHA.

423, Ompenenuth 4acTOTy BpAIllEHUs JJIEKTPOHA MO KPYTroBOW opoOWTE B
MarHuTHOM I0Jie, THAYKIUs koToporo B = 0,2 Th.

424, DnEKTPOH JBUKETCS B OJHOPOJHOM MAarHUTHOM IOJiE ¢ UHAYKIuenH B
= 0,1 Tn nepneHIUKYJISIPHO JHHHUSAM HampspkeHHOCTH. Haitu cumy F,
JNEUCTBYIOLIYI0 Ha 3JIEKTPOH CO CTOPOHBI MOJIS, €CIU PaguyC KPUBH3HBI
TpaekTopuu R = 0,5 cm.

425, DNeKTpoH JBWXKETCST B OJHOPOAHOM  MAarHUTHOM  TIOJe
HarnpsbkeHHocThto H = 4 kA/M co ckopocteio [= 10 Mwm/c. Bektop
CKOPOCTH HaIlpaBJICH MEePICHIUKYJISIPHO JTUHUSIM HarpsbkeHHocTh. Haiitu
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cuny F, ¢ koTopoil noJsie IeHCTBYET HA 3JEKTPOH, U paauyc R OKpyKHOCTH,
110 KOTOPOU OH JABUKETCS.

42%6. 3apspkeHHas yacTuila, oOnagaromas ckopocteio | = 271 107 w/c,
BJIETEJIa B OJIHOPOJIHOEC MarHuTHoe mnojie ¢ unaykuuen B = 0,52 Tn. Haitu
otHomeHne Q/M 3apsiaa YacTHUIIBI K €€ Macce, €CIIM YacTuIla B MOJIe OMucaa
YTy OKpYXHOCTH paguycoM R = 4 cM. [1o 3ToOMy OTHOIIEHHUIO OMPEETUTh
Kakasi 9TO 4acTHIIa.

427.  DNEeKTpOH ABUKETCS B MarHUTHOM mosie ¢ uHaykuuen B = 0,02 T no
OKpykHOCTH pamuycoM R = 1 cMm. Omnpenenutb KMHETHYECKYIO IHEPTHUIO
AJIEKTPOHA.

428, TJ-yacthmia  JBWOKETCS B OJHOPOJHOM  MAarHUTHOM  TIOJie
HarnpsbkeHHOCThI0O H = 100 kA/M mo okpyxHOocTH pagmycom R = 10 cwm.
OnpenenuTh CKOPOCTh ~YaCTHUIIBI.

429,  Bpruucauth paguyc R 1yru oKpy)KHOCTH, KOTOPYIO OMUCHIBAET MPOTOH
B MAarHUTHOM TToJie ¢ uHAyKuue B = 15 mTi, ecu ckopocTh IPOTOHA paBHA
800 km/c.

40. Omnpenenmuts cwry Jlopenna F, AeHCTBYIOIIyI0 Ha 3JICKTPOH,
BJIETEBIINI CO CKOpOCTHIO = 500 KM/C B OJHOPOJHOE MArHUTHOE MOJIE MO/
yraom | = 30° k nuHUSAM uHAYKOuH. Uaaykaus marautaoro nonst B = 0,5
T

431. JIBe nMHHBIC KATyIIKH HAMOTAHBI HA OOIMHMA CEpACYHUK, MPUIEM
WHIYKTUBHOCTH 3THX Karymek L = 0,64 u L, = 0,04 I'n. Onpenenuts, BO
CKOJIBKO Pa3 YMCJIO BUTKOB B MEPBOM KaTyIIKe OOJIbIIIE, YEM BO BTOPOH.

4.  Karymka mjmaoit | = 50 cm u quamerpom d = 5 cm comeprxut N = 200
BuTKoB. [lo karymke Tewer Tok | = 1 A. Omnpenenutb WHAYKTUBHOCTH
KATYIIKM ¥ MAarHUTHBIA NOTOK, TPOHU3BIBAIOIIUI €€ IJIOIIA/lb IMONEPEYHOTO
CEUYEHUS.

433, JInvHHBIA coyieHOWJ WHAYKTHBHOCTBIO L = 4 MI'H comepxut N = 600
BUTKOB. [Dlmomane momepedyHoro cedeHus coneHomma S = 20 com2
OrnpenenuTs MarHUTHYIO HWHIYKIMIO TOJISI BHYTPHU COJICHOHWZA, €CIU Cuja
TOKa, IPOTEKAFOIIIETO 1O €ro 0OMOTKE, paBHA 6 A.

434  Ckonbko BUTKOB TpoBojiokn jguametpom d = 0,6 MM wumeer
OJIHOCJIOMHAsgs OOMOTKa KaTyIIKH, HHAYKTHBHOCTb KOTOpoil L =mI'H wu
muametp D =4 cm? BUTKM MI0THO MPUIIETAIOT APYT K APYTY.

4%,  Karymka gmuoi | = 20 cm umeer N = 400 ButkoB. ITnormians
MOTIEPEYHOT0 ceueHus: KaTymku S = 9 cm? Haiitu uHnykTuBHOCTH Lg
katymku. KakoBa OyaeT MHAYKTUBHOCTH Ly KaTyIIKHU, €CJIU BHYTPb KaTyIIKA
BBEJICH KEJE3HbIN CepJIeYHUK? MarnuTHas NpoOHUIIAeMOCTh MaTepuasa
cepaeunuka [ =400.

436. Ha xapronssii kapkac mmuHoi | = 50 cM u miomanpio S cedeHws,
paBHO# 4 cM2, HAMOTaH B OJIMH CJIoM poBo AuaMetpoM d = 0,2 MM Tak, 4TO
BUTKH TUIOTHO MIPHJIETAIOT JPYT K APYTY (TOJIIUHON U3OJISIIIMN TPeHEOpeUh).
BbluncnuTh HHIYKTUBHOCTD L MOTydnBIIErocst COIEHOUIA.

437.  UunpyktuBHOCTH L conenomaa mmuHOM | = 1 M, HAMOTaHHOTO B OJIMH
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ClIOl Ha HEMarHUTHBIA Kapkac, paBHa 1,6 mI'H. [lnomane S ceuenus
comeHouaa paBHa 20 cm?2. Omnpeaenutb 4YUCIO N BUTKOB Ha KaXIOM
CaHTUMETPE JIMHBI COJICHOU/IA.

438. OOMoTKa cosieHouAa cOCTOMT W3 N BHUTKOB MEIHOM MPOBOJIOKH,
norepeyHoe ceueHue kotopoit S = 1 mm2. Jlnuna conerouaa | = 25 cm; ero
conportupieHue R = 0,2 Om. Haittu nuaAyKTUBHOCTH L conenounpa.

430, HmeeTcst COJICHOM]T C KEJIe3HBIM cepacuHukoM jumHOH | = 50 cwm,
mIomazapo momnepednoro ceuenust S = 10 cm? u yncimom BuTkoB N =1000.
Haiitn mHAykTUBHOCTH L 3TOrO ConeHoWa, eciid Mo OOMOTKE COJIEHOM[A
teuét ToK | =0,2 A?

440. Karymka mymao# | = 50 cm 1 quamerpom d =5 cMm comepxut N = 200
BUTKOB. [lo karymke Te4ét Tok | =1 A. OnpenenuTs UHAYKTUBHOCTh
KaTyIIKA U MarHATHBIA TTOTOK, MMPOHU3BIBAIOIINN IIJIOIIAAb €€ IOIEPEYHOI0
CEUEHUH.

441 OmpenenuTh MarHUTHBIA TOTOK CKBO3b IUIOMIAJh IMONEPEUYHOTO
ceyeHHs: Karymku (0e3 cepAedHHKa), C IUJIOTHOCTbIO HAMOTKM N = 8
BUTKOB/cM. Pagnyc conenouna r = 2 cm, cuna toka | = 2 A.

442 B omHOpogHOE MarHuTHOE ToJsie HampsbkeHHocThio H = 100 xA/m
MOMEIIIeHa KBajpaTHasi paMka co ctopoHoit a = 10 cMm. Ilnockocth pamku
COCTAaBIIIET C HANPABJICHWEM MAarHuTHOro mnons yroix 60°. Onpenenuthb
MArHUTHBIN TTOTOK, POHU3BIBAIOIINI PAMKY.

443, Tlpsmoii nposox, mmHO# | = 20 cM ¢ TokoMm | = 5 A, Haxoasmmmiics B
OJHOPOJHOM MarHuTHOM mone ¢ wuHaykmuedr B 0,1 T, pacnomoxxeH
MEPICHANKYJISIPHO CHJIOBBIM JIMHUSM MarHuTHoro mojs. OmnpeneauTsb
paboTy CHJI MOJIsl, MO AEUCTBUEM KOTOPBIX MPOBOJHHUK NEPEMECTHIICS HA 2
CM.

444.  KmagpaTHbI MPOBOMSIIMN KOHTYp CO CTOpOHOM & = 20 CM M TOKOM
I=10 A cBOOOIHO TTOABEIIECH B OJHOPOJHOM MAarHUTHOM II0JI€ C MAarHUTHOMN
uaaykinuedn B = 0,2 Tn. Onpepenuts padboTy, KOTOPYIO HEOOXOIUMO
COBEpIINUTh, YTOOBI TOBEPHYTh KOHTYp Ha 90° BOkpyr ocw,
MEPIEHANKYJISPHON HAMPaBIEHUIO MATHUTHOTO TTOJIS

445, B OIHOPOJHOM MarHMTHOM TI0JIe ¢ MarHUTHOW MHAYKIuer B = 0,5 Tn
HaXOJUTCS KBAJAPATHBIA MPOBOASIIMN KOHTYp €O CTOpoHOM a = 10 cm nu

TokoMm | = 10 A. IlmockocTh KBaapaTa COCTABISET C HAIMPABICHUEM IOJIS
yroJi 30°. Onpenenutb padOTy yJajaeHus KOHTYpa 3a Mpeaeibl MOJIs.
446. KpyroBoii MpoBOJAIIMNA KOHTYp paanycoM I =5 cm u Tokom | = 1 A

HaxOJIWTCA B  MarHuTHOM  TI0Jie, TIPUYEeM  IUIOCKOCTh  KOHTypa
MepHeHANKYJISIpHA HampasieHuto nosst. HanpsokerHocts nons H = 10 kA/wm.
Ompenenuts paboTy, KOTOPYIO HEOOXOJAMMO COBEPIIUTH, YTOOBI TTOBEPHYTH
KOHTYp Ha 90° BOKpyT OCH, COBIA/IAIONIEH C TMaMETPOM KOHTYpa.

447. Ha nnuHHBIA KapTOHHBIM Kapkac, auamerpom D = 5 cm ynoxkeHa
OJHOCIIOMHass 0OMOTKa (BUTOK K BUTKY) M3 MpoBosioku auametpom d = 0,2
MM. OTpeAeuTh MarHUTHBIN MOTOK, CO3/IaBaeMbIii TaKUM COJICHOMJIOM TIPH
cuie Toka | = 1 A.

448. BwuToK, B KOTOPOM MOAIEPKUBACTCA MOCTOsTHHAS cuia Toka | = 50 A,
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cBOOOIHO YCTAaHOBUJICSI B OJJHOPOJTHOM MarHUTHOM ToJie uHAaykiue B = 20
mTn. Inamerp Butka d = 10 cm. Kakyto paboTy 4 HYXKHO COBEPIIUTH IS
TOTO, YTOOBI MMOBEPHYTh BUTOK OTHOCUTEILHO OCH, COBIIAJIAIOIIEH C
JUaMeTpoM Ha yrou [ = 60°?
449, Tlnockuii koHTYp ¢ TokoM | = 10 A pacrnoyio’)keH B OJHOPOJHOM
MarHuTHOM noJie (B = 2 Ti) Tak, 4To HOpMaJlb K KOHTYpPY NEpPHEeHAUKYJIIpHA
JMHUSM MarHUTHOM MHAYKUMU. OnpenenuTs paboTy, COBEpIIaeMyI0 CUJIaMU
MOJIsl IPY MEJICHHOM MOBOPOTE KOHTYPa OKOJIO OCH, JISIKAIIEH B TIIOCKOCTH
KOHTYpa, Ha yroa 30%
450, Tlnockuit KOHTYp, IUIOMIA/b S KOTOPOTO paBHA 25 CMZ, HaXOAWUTCA B
OJTHOPOJHOM MarHutHoMm mnoje ¢ uHaykuueir B = 0,05 Ta. Omnpenenuts
MarHUTHBIM MOTOK @, TPOHU3BIBAIOIIUN KOHTYp, €CIU IUIOCKOCTb €ro
coctaisieT yroJ 30° ¢ TMHUSIMU UHIYKIUU.
451, Pamka momanpio S = 400 cM2 paBHOMEpPHO BpaliaeTcs: ¢ yactoTou 50
['11 OTHOCUTENBHO OCH, JIEXKAIIEH B IIOCKOCTH PaMKH U NEPHNEHIUKYJISIPHO
CWJIOBBIM JIMHHAM MarautHoro moist (B = 0,5 Ta). Onpeaenutsb
aMIunTy 1HO€ 3HaueHue J/]C nHAYKIMU, BOSHUKAIOIIEE B PAMKE.
452, MarauTtHas WHAYKOHS B MO MEXIy IOII0CAaMU JIBYXITOJIOCHOTO
rerepartopa pasHa 0,5 Tn. Porop numeer N = 200 BuTkoB miomaasio S = 400
cM2. OnpeaenuTh 4acTOTy BpalleHUs SIKOps, €Clid MaKCUMalbHOE 3HAYCHUE
OJ1C paBno 220 B.
453. Kopotkas karymka, cogepkam@as N = 100 BuTkoB, paBHOMEpPHO
BpalaeTrcss B OJHOPOJHOM MarHutHoM mone (B = 0,1 Ta) c yrioBoi
CKOPOCTBIO = 5 paji/c OTHOCHTEIBHO OCH, COBIIAJIAIONICH C JUaMETPOM
KaTyIIKA W TEPHEHIUKYISPHOW CUJIOBBIM JIMHUSAM MAarHUTHOTO IIOJIS.
Onpenenuts MruoBeHHoe 3HaueHue IJC MHIAYKIUMU JJI1 T€X MOMEHTOB
BPEMEHH, KOTJla IJIOCKOCTh KATYIIKU COCTaBisieT yroil!= 60° ¢ JNuHUSAMH
uHayknuu nojis. [lmomane karymku S = 100 cm2.
44. B OZHOPOJHOM MArHUTHOM  TIOJIE  PaBHOMEPHO  Bpamlaercs
pSAMOYTOJIbHAS paMka ¢ yactotoit 50 ', Ammmmryna uamyupyemoit 3J1C
"1 = 3 B. Onpenenuth MaKCUMAaJIbHBIN TIOTOK YEPE3 PAMKY.
455. B omnopomnom marautHOoM mone (B = 0,2 Ti) paBHOMEpHO BparaeTcs
npsMoyroiibHas pamka, coiepxkam@as N = 200 BHUTKOB, TUJIOTHO
npwieratomux aApyr k apyry. Ilnomans pamku S = 100 cm2. Onpenenuthb
4acTOTy BpaIlleHUs pamMku, eciu MakcuMmanbHas JJ1C, unaynupyemas B Hel
paBHa 12,6 B.
45%6. MarnuTHas WHAYKIOHS B MO MEXIy MOJIOCAaMHU JIBYXIOJFOCHOTO
reHeparopa paBHa 1 Ti. Porop umeer 140 BuTKOB (TJ101Iadb KAXKIOTO BUTKA
S = 500 cm?). OnpenenuTh 4aCTOTY BpalleHUS SKOPS, €CIM MaKCUMaJIbHOE
3HaueHue J/]C nnaykunn pasHo 220 B.
45/. B ompnopomHoMm marauTHOM mosie (B = 0,2 Ti) paBHOMEpPHO C 9acTOTOM
20 T'm Bpamaercs pamka, cozaepxkamas N = 500 BUTKOB, TUIOTHO
npuieraromux apyr K apyry. [Lnomans pamku S = 100 cm2. Och BpalieHus
JEKUT B IUJIOCKOCTA pPaMKU M TMEPHEHAUKYJISpHA JUHUAM MarHUTHOMN
uHayknuu. Onpenenuts MakcumanbHyto JJ[C, BOZHUKAIONIYIO B paMKe.
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458, B onHOpoAHOE MarHuTHOE mose ¢ uHaykuuend B = 0,4 Tn nomemieHa
MPSIMOYTOJIbHASL paMKa C MOABMKHOW CTOPOHOM, AimHa KoTopoi a = 30 cwm.
Onpenenuts DIC MHIYKIIMHA, BO3HUKAIOIICH B paMKe, €ClU €€ MOJBUKHAs
CTOpOHA TMEepPEMEIAeTCsl NEPIEHIUKYIISIPHO JIMHUAM MAarHUTHOW HMHIYKUIWU
co ckopocTthio [1 =10 m/c.

450, B MarHuTHOM I0Jie, U3MEHSIONIEMCS CO BPEMEHEM IO 3aKoHy B =
Bocos [ By = 0,1 T, [0 = 4 pazn/c), moMeleHa KBaapaTHas paMKa CO
cTopoHoi a = 20 cM, mpuyeM HOpMaJlb K paMKe o0pa3yeT ¢ HampaBJICHUEM
nosst yroi = 45°. Onpenenuts 3/C UHAYKIIMU, BO3HUKAIONIYIO B PaMKE B
MOMEHT BpeMmeHu t = 5 cek.

460. Conenonyn muamerpom d = 4 cm, mvetomuii N = 500 BHTKOB,
MOMEIIEH B MAarHUTHOE T0JI€, UHAYKIUS KOTOPOr0 U3MEHSETCS CO BPEMEHEM
co ckopocteio 5 MTi/c. Onpenenuts 3/C MHAYKIMH, BO3HHUKAIOIIYIO B
COJICHOMJIE, €CJIIM OCh COJICHOMJA COCTAaBISIET C BEKTOPOM MAarHUTHOM
WHIYKIMH yroa =/60°.

46l. OmpenenuTh uepe3 CKOJIBKO BPEMEHH, CHJIa TOKAa 3aMbIKaHUS
noctureet 0,95 npenenbHOro 3Ha4eHus!, €CJIM UCTOYHHUK TOKAa 3aMBIKAIOT Ha
Kartyuiky cornpotusienreM R = 12 Om u unayktuBHocThio L = 0,5 ['H.

462. Karymky uHAyKTHBHOCTBIO L = 0,6 I'H moAKiIO4arOT K MCTOUYHUKY
ToKa. OnpelenuTs CONPOTUBIICHUE KATYLIKH, €CJIM 3a BpeMsa t = 3 ¢ cuia
Toka gocturia 80% npeaenbHOro 3HaYCHUS.

463, VcTOYHMK TOKa 3aMKHYJIM Ha KaTylIKy conpoTuBieHueM R =20 OMm u
uaayktuBHocTeio L = 0,2 T'm. Yepe3 kakoe Bpemsi cuiia TOKa B LEMHU
nocturaet 50% oT MakCHMaJIbHOTO 3HAYEHUS?

464.  TIpoBOJIOYHBIN BUTOK paguycoM I =4 cM, UMEIOLIUI CONMPOTUBICHNE
R =0,01 Om, HaxoauTcst B OAHOPOJHOM MAarHUTHOM MOJI€ C UHAYKIUEH B =
0,04 Tn. IInockocTe pamMku coctaBiseTr yroji = 30° ¢ NTMHUAMH UHAYKLIUN
nosisi. Kakoe xonmndecTBo anekTpudectBa Q mpoTedeT mo MpOBOAHHKY, €CIU
MAarHMTHOE I0JIE UCUE3HET?

465.  [IpomosioyHoe koibIo paaumycoMm I = 10 cm nexut Ha crone. Kakoe
KOJIMYECTBO 3JIeKTpruecTBa Q MpoTeyeT Mo KOJbIly, €CIIU €T0 MEPEBEPHYTH C
onHOM ctoponbl Ha apyryro? ComportuBienue R kombiia pasHo 0,05 Ow.
BepTukanbHasi cocTaBisomas HHAYKIMA B MarHUTHOTO MOJs 3eMJIM paBHA
50 mkTo.

466. OOMoTKa coneHonna umeeT compoTtuBieHue R = 10 Om. KakoBa ero
MHIYKTUBHOCTb, €CIIM IIpU IpoxoxaeHnn Toka 3a 0,05 ¢ B HeM BbLaeIsIETCS
KOJIMYECTBO  TEIUIOThI, HKBUBAJIEHTHOE JHEPrUM MArHUTHOIO  TOJIA
cojsieHona?

46/. Yepe3 KaTyliKy, HHAYKTHBHOCTb L koropoir paBHa 200 wmlH,
MPOTEKAeT TOK, U3MEHsIoUMicsa no 3akoHy | =2c0s3t. OnpenenuTs 3aKoH
m3MeHenuss JJIC camMoumHOyKuMMm © MakcuMalibHoe 3HaueHue JJIC
CaMOMHIYKLIHH.

468, Karymika numeer uHAYKTUBHOCTH L = 0,2 I'H u conportusnenue R =1,64
OM. Bo ckoibpkO pa3 yMEHBIIMTCS TOK B KaTylike yepe3 Bpems t = 0,05 ¢

nociie Toro, kak 9J{C BBIKJIFOUEHA U KaTyIIKa 3aMKHYTa HAKOPOTKO?
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460, DmexkTpuueckas JAMIIOYKa, COMPOTHUBICHHE KOTOPOW B TOpsYeM
cocrossuud R = 10 Om, monkitodaercs yepe3 jApoccesb K 12-BOJBTHOMY
akkymynsitopy. ManyktuBHocTh fpoccenst L = 2 ', conpoTtuBienue r =1
Om. Yepes kakoe Bpems t mociie BKIIOUEHHUS JTaMIIOYKa 3arOpUTCs, €CIIM OHA
HAYMHAET 3aMETHO CBETUTHLCS NIPU HanpspkeHuW Ha Heit U = 6 B?

470. Conenoup comepxkutT N =1000 putkos. [Lnomans S ceueHus
cepaeunuka paBHa 10 cm2. [To 0OMOTKe TEUET TOK, CO3AIONTUI TIOJIE C
unayknuet B = 1,5 Tn. Haittu cpeanroro DJ1C nHIyKIIMM, BO3HUKAIOIIEH B
COJICHOMJIE, €CJTM TOK YMEHBITUIICS 10 HyJis 3a BpeMs t = 500 Mkc.

471 Ha xakoli amama3oH JJIMH BOJIH MOYKHO HAaCTPOHUTH KOJICOATEITHHBIN
KOHTYp, €CITU €ro HHAYKTUBHOCTh L=2MI'H, a eMKOCTbh MOXET MEHSATHCS OT
C1=69 n® mo C,=533 nd?

472.  KonebaTenbHbIM KOHTYP COCTOMT U3 KOHJEHcaTopa eMkocThio C=0,2
Mk® wu karymku ¢ uHAYKTUBHOCTHIO L=5,07 w™mIH. Ilpu kakom
JorapuMUYECKOM JICKPEMEHTE 3aTyXaHus O pa3HOCTh MOTEHIMAJIOB Ha
oOKJIaJIkax KOHJIeHcaTopa 3a BpeMs t=1 Mc ymeHbuTcs B Tpu pasza? KakoBo
P 3TOM conpoTuBieHue R nernu?

473 HWunyxtuBHocTh L konebartenbHOro koutypa pasHa 0,5 mI'H. Kakosa
JOJDKHA OBITH AJIEKTPOeMKOCTh C KOHTYpa, 4TOOBI OH pE30HUPOBA Ha JTHHY
BoTHBI =300 HM?

474, Karymka juHor |=50 cm u mutomianeto nomepeunoro ceuenus S=10
CM? BKIJIFOYEHA B LIEMb MEPEMEHHOTO TOKa YyacToTol v =50 I'u. Uucno BUTKOB
karymkun N=3000. Haittu compotuBnenne R xarymku. Ecmu casur ¢as
MEXTy HalpsbDKeHHeM U TokoM =60°.

475,  KomebaTenbHBIM KOHTYP COCTOUT M3 KOHJEHCATOpa eMKOCThI0 C=2,22
HO® u karymku amaHoi 1=20 cM u3 MeaHOU MpoBoJoKH auamerpoMm d=0,5
mM. Haifti norapudMudecknii 1eKpeMeHT 3aTyXaH!s KOJIeOaHHMiA.

476. KonebaTenbHbI KOHTYDP COJAEPKUT KATYIIKy WHAYKTHBHOCTH L=25
MmIH, koHIEeHCcaTOp eMKocThio C=10 MK®D u pe3uctop compoTuBieHneM R=1
Om. KonaeHcaTop 3apsbkeH KOJIMYecTBOM djiekTtpudectBa Qm=1 wmKi.
OnpenenuTh mepuoj, KojaeOaHUl KOHTypa, JIOTapu(PMUUYECKUN JTEKPEMEHT
3aTyxaHUsl KOJIeOaHWW U ypaBHEHHE 3aBHUCHUMOCTH W3MEHEHUS HANpPSKCHUS
Ha OOKJIaJKaxX KOHJEHCATOpa OT BPEMEHH.

477. B memnb mepeMeHHOro Toka yactoTo v =50 I’y BKiIrOUeHa KaTyIlKa
mmHOo# 1=30 cM M momaapio nornepedHoro ceuenus S=10 cM2, copepxarnas
N=1000 ButkoB. Ompenenuts conpoTuBieHne R karymku, ecnu casur (a3
MeXIy HampsbkeHueM u TokoM =800,

478, KonebaTenbHBIN KOHTYP COACPKUT KOHACHCATOp eMKocThio C=8 nd u
KaTylmKy HHIyKTUBHOCTBIO L=0,5 MI'H. KakoBO MakcuManbHOE HanpsHKEHUE
Umax Ha 00KJIaKaxX KOHJIEHCATOpa, €CIM MaKCUMalibHasl cuiia TOKa lmax =4
MA?

479, Karymka uHAyKTUBHOCTBIO L=1 MI'H W BO3QyIIHBIA KOHIEHCATOP,
COCTOSIIIIMK M3 JBYX KpyIJbIX MmiactuH auamerpom D =20 cm kaxnas,
COeIMHEHBI MapayieabHo. PaccrosHrne d Mexay miacTHHAMH paBHO 1 CM.
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Omnpenenuts nepuo T KoJieOaHUH.
KonebarenbHbiit KOHTYp uMeeT UHAYKTUBHOCTE L = 1,6 MI'H, emxocTh C=0,04 MKkD u
MaKCUMaJIbHOE HanpspkeHue Ha 3aKuMax Unax = 200 B. Uemy paBHa MakcuMaibHAS CHJIa
TOKa Imax B KOHTYpe? ConpoTHBIECHUE KOHTYP HUYTOKHO MAJo.

24



5.Kpurepun ouneHku pacdeTHo-rpaduyeckoii padoTbl M
THIIOBbIE OIIUOKH NPH €€ BbINOJTHEHNH.

Kputepuu orieHku pacdeTHO-TpadudecKoil paboThI:

- OIICHKAa «3a4TCHO» BBICTABISIETCS OOydYaroImeMycss B TOM Ciyd4ae,
€CII BCE 3a7a4 PEIICHBI, K 3a7ja9aM IIPUBEICHBI TOSICHCHHSI,

- OIEHKa «HE 3a4TEHO» CTAaBHTCS B TOM Cllydae, €CIIM Kakas-IH0o
3ajja4a OTCYTCTBYET WJIM MPHUBEICHBI HEJIOCTATOYHBIC MOSCHEHHS K PEHICHHUIO
3aJ1auH.

[Ipu BBIIONIHEHWW pacueTHO-TpaduyecKkol paboThl TO (H3UKEe YacTo
BCTPEUAIOTCS CIICTYIOIINE OIINOKH:

1. He cobmroaens! mpaBmia 0hOpMIICHUS pacdeTHO-TpaduuecKon padoTHI.

2. He BwImepxkaHa CTpyKTypa pacueTHO-Tpadudeckoil  paboThI
(oTcyTcTBYEeT OHOIHOTpadUUECKUil CITUCOK, TEOpEeTUIECKask YacTh K 3a7aye U T.
I1.).

3. He yka3aHbI eJMHUIIBI U3MEPEHUS MTOJTyYCHHBIX PE3YIIBTATOB.

4. B 3amaue OTCYTCTBYIOT BBIBOJIBI MIIM COJIEP’KMMOE BBIBOJIOB K 3a7aue
HEKOHCTPYKTHUBHBI.

5. OrcyTcTBHE TOTOBHOCTH 00YYalOIIerocs OTBEYaTh Ha TEOPETUIECKUE
BOTIPOCHI, SIBJISIFOIIMECS] OCHOBOM TSI PEIICHUS 3a1a4H.

6. 3amanme Ha pacdeTHO-rpaduueckyio pabOTy BBHIIOJHEHO HE TIO
CBOEMY BapHUaHTY.

6. PexoMenayemas Jiureparypa

OcHoBHas nuTeparypa

MexaHnuka, MoJeKyJisipHas (pU3MKa U OCHOBBI TEPMOJIMHAMUKY : yueOHOE mocooue
JUUIS1 BBITIOJTHEHUS JJabopaTtopHbIX padoT / B. A. AHnpees [u np.] ; mox pex. B. B.
Camapuna. - Yeboxcaps! : UIIU (p) MI'OY, 2010.

OnTuka 1 KBaHTOBas (PU3HKa : yueOHOE OCOOUE ISl BBIMOJHEHUS Ja00OPATOPHBIX
pabot / B. A. Aunpees [u 1p.] ; nox pea. C. M. Kazakoga. - UeGokcapsl : UITHU (d)
MI'OY, 2010.

Camapun, B. B. ATomHas u sinepHas pusuka : yued. mocodue /sl BHIOTHEHUS
nabopatopHbix padot/ B. B. Camapun. - Yebokcapsr : UIIU (¢) MI'OVY, 2012.
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Hemunuenko B. U. @usuka [DnexkTpoHHBIN pecypc] : yueOHuk / B.W. Jlemuauenko,
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JlononHurenbHasa aureparypa
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Brrcmr. mk., 2006.

Xaspywnsik B. I'. Kypc ¢usuku [DnextponHbIi pecypce] : yued. mocobue / B.I.
XapyHnsik. - M.: HUL] UTH®PA-M, 2014. - 400 c. - Pexxum gocryna :
http://znanium.com/catalog.php?bookinfo=375844

[Tepuonnka

Hayxka u XKusHb[ D1eKTpOHHBIN pecypc] :HayYHO-TIOMYJISIPHBIHN KypHa / TJ1. pej.
Jlo3oBckas E.JI. — M.: Hayka u xu3Hs, 2018. — Pexxum nocrymna:
https://biblioclub.ru/index.php?page=journal_red&jid=430673

Bectauk BI'Y. Cepus 1. ®uzuka. Marematuka. Unpopmatrka [ DIeKTPOHHBIH

pecypc] :HaydHO-TeopeTUUYeCKui *KypHai / beropycckuii rocy1apcTBEHHBIM
yHHBepcHTeT. - Pexxum noctymna: https://e.lanbook.com/journal/2495#journal_name

7. IlepeyeHb pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH
«HTEpHET», HE0OX0AMMBIX JIsi Hanucanusi PI'P

1. IIpoeccronanbHas 6a3za JaHHBIX U
UH(OPMAITMOHHO-CIIPABOYHBIE CHCTEMBI

WNudopmanus o mpaBe COOCTBEHHOCTH
(pEeKBU3UTHI JOTOBOPA)

Acconmanus HHXeHepHOro oopazoBanus Poccun
http://www.ac-raee.ru/

CoBeprieHCTBOBaHUE 00pa30BaHUs U
MH)KEHEPHOU JIeSITeTbHOCTH BO BCEX UX
MMPOABJICHUAX, OTHOCAIINXCA K yLIC6H0My,
HaYYHOMY U TEXHOJIOTHYECKOMY
HaIlpaBJICHHUAM, BKJITOYas NpPOUCCChI
IPerno/iaBaHusl, KOHCYJIbTUPOBAHMS,
WCCIIEIOBAHMS, Pa3pabOTKN HHKEHEPHBIX
pelLIeHH, BKIIo4asi HeTera3oByro OTpacib,
TpaHcepa TEXHOJIOT U, OKa3aHUs IIMPOKOTO
CHeKTpa 00pa3oBaTeNbHbBIX YCIIYT,
oOecrieyeHus cBsize ¢ 00IECTBEHHOCTHIO,
MPOU3BOACTBOM, HAYKOW M MHTErpaIUH B
MEXYHapOAHOE HayYyHO-00pa30BaTeIbHOE
MIPOCTPAHCTBO.

CBOOOJTHBIN TOCTYTI

Hay4JHasl dJieKTpoHHas onbnuoteka Elibrary
http://elibrary.ru/

Hayunas snekrponHast 6ubinorexa
eLIBRARY.RU - sTo kpynHeimmuit
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1. ITpodeccrnonanbras 6a3a TaHHBIX U

UH(OPMAITMOHHO-CIIPABOYHBIE CUCTEMBI

Nudopmarnus o mpaBe COOCTBEHHOCTH
(pEeKBU3UTHI JOTOBOPA)

poccuiickuii ”HPOPMAITUOHHO-
AHATMTUYECKUI MOPTal B 00JIaCTH HAYKH,
TEXHOJIOTHH, METUIIMHBI 1 00pa30BaHus,
coJepKaluii peepaTsl U MOJHBIE TEKCTHI
Oosee 26 MITH HAyYHBIX CTaTel U
myONMKaIuii, B TOM YKCIIE SICKTPOHHBIC
Bepcuu 6osee 5600 pocCUCKUX HAYIHO-
TEXHUYECKUX JKYPHAJIOB, U3 KOTOPBIX Oosee
4800 »x)ypHaJIOB B OTKPBITOM JOCTYIIE
CBOOOJIHBIN AOCTYI

®enepanbHbli opTan «Poccuiickoe
oOpazoBaHue» [ DIEKTPOHHBIN pecypc] —
http://www.edu.ru

®enepanpHblil nopran «Poccuiickoe
o0pa3oBaHUE» — YHUKAJIbHBIA HHTEPHET-
pecypc B chpepe 00pa3oBaHUs U HAYKH.
ExenHeBHO MyOJIMKYeT caMble aKTyallbHbIE
HOBOCTH, aHOHCBI COOBITHIA,
nH(OPMAaLIMOHHBIE MAaTePUAIBI JJISl IIIUPOKOTO
Kpyra uurareneil. ExxeHeenpHo Ha nmopraie
pa3MeniarTcs SKCKII03UBHBIE MaTepHAlIbI,
MHTEPBBIO C BEAYIIMMH CIEIIHATHCTAMH —
neaaroraMu, ICUXoJIOTaMu, YYEHBIMH,
PETopTaXu U aHAJTUTUYECKHUE CTAThU.
Yurarenu noixy4arT JOCTYH K HOPMATHUBHO-
paBoBOi 0a3ze ceprl 00pa3oBaHus, OHU
MOTYT IMOJIb30BaThCSI CAMBIMH PA3TUYHBIMU
MOJIC3HBIMHU CEPBUCAMHU — TAKUMH, KaK
OHJIafH-TECTUPOBAHUE, OMIPOCHI 110
aKTYaJIbHBIM TEMaM U T.JI.
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MNPUJIIOKEHMUE 1
MHUHUCTEPCTBO HAYKH U BBICHIETO OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YYPEX/JIEHUE
BBICHIEI'O OBPA30OBAHUSA
«MOCKOBCKHW MOJIATEXHUYECKA YHUBEPCUTET»

YEBOKCAPCKUA HHCTUTYT (PUJIHAT) MOCKOBCKOI'O IOJIMTEXHUYECKOI'O YHUBEPCUTETA

Kadenpa NndopMannoHHBLIX TEXHOJIOTHd, 3JEKTPOIHEPreTUKH U CUCTEM
YIpaBJaeHUS

PACUHETHO-TPAOHNYECKAS PABOTA
no pucuumianae «PU3UKA»

HaunmeHnoBaHue TeMBI

Beimonnun: ctyeHT_ Kypca
3a0YHOT0 OTAEIEHUSA
10 HAIPABJICHUIO

©.1.0.

HayuHb1i1 pyKOBOIHTEB:

JOJI’KHOCTbB, 3BaAHUC

O.N.0.

Onenka

JlaTa « » 20 r.

Yebokcaper 20
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|. TABJIMLIbI ®U3NYECKNX BEJIMYMH

OcHoBHbIE (pr3NUeCKUEe NOCTOSIHHbIE (OKPYIJIeHHbIE 3HAYECHUS)

Tabmuma 1

YckopeHre cBOOOIHOTO MaIeHHUs
FpaBI/ITaI_[I/IOHHaSI IIOCTOAHHAA

9,81 m/c?
6,670 10-11m2/(kr ¢)

[Tocrositnnas ABoraapo

6,020 1025y

MOJ’IﬂpHaﬂ ra3oBas IIOCTOsTHHas1

8.31 JLx/(mons ] K)

IToctosirHast bonpiMmana

1,3801 102 Ix/K

DJIeMeHTapHbIN 3apsi

1,60-10°Kn

Macca anekTpona

9,11-103 kr

V nenbHbIi 3apsij 3JIEKTPOHA

1,76-10" Ki/kr

ITocrosannasa @apanes

9,65-107 Kir/monn

CKOpOCTBH CBETa B BaKyyMe 3,00-108 m/c
DneKTpudeckas NOCTOsTHHAs 8,85-1012d/m
MarnuTHas NOCTOSHHAs 4107 Tu/™m
DIEKTPOH-BOJIBT 1,60-10°%° ITx
R
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CBs13b MeXy MarHUTHOW MHAYKIMEH B momns B peppomaruervike u

Haps’KCHHOCTBIO H HaMarHn4mMBaroOmiero 1moJid

29




JndiekTpuyeckasi IpOHNLAeMOCTh

Tabmura 2

Bona 81 Bock 7,8
Maco (TpanchopmaropHoe) 2,2 Kepocun 2,0
[Tapadun 2,0 Macio 5,0
Cmona 7,0 Ddapdop 5,0
Crexi1o 7,0 D00oHUT 3,0
YaeabpHoe YJIeKTPHYECKOoe CONMPOTHBJIEHH e
Tabmuma 1,10 BerectBo [, 10°
3BemecTBO Om/Mm Om/M
AroMuHAN 0,026 Huxpom 100
I'padur 0,039 Pryts 0,94
Mens 0,017 CBuHen 0,22
Keneso 0,098 Cranbp 0,1

Il. HEKOTOPBIE CBEJEHW A O EJJMHULIAX ®U3NYECKMX BEJIMYNH

Tabnuua 4
OcHOBHBIE U IPOU3BO/IHBIE
eIMHULbI YIEKTPUYECKMX U MATHTHBIX
peanynH B CU
Bennunna Ennanna
orpezeseHue HalMEHOBaHUE o0o3Haue

HUE
ONEeKTpUYECKUHN 3apsiz O=IAt KYJIOH Kn
JluneliHas TJIOTHOCTH 1=Ql KYJIOH Ha METP K/
ANEKTPUYECKOTO 3apsaa 1=Q/S KYJIOH Ha METp B KBaJipare M
[ToBepxHOCTHAs TNIOTHOCTH =QIV KYJIOH Ha METp B Ky0e Ki/m2
JIEKTPUUECKOTO 3apsjia E=U/d BOJIBT HA METP Kn/m3
OObemMHas IIOTHOCTh P=0'1 KYJIOH METp B/m
JIEKTPUUECKOTO 3apsjia 0=4/0 KM
HanpskeHHOCTD 2JIEKTPUYECKOTO D=gE
o D=FE-AS
DNeKTpUUECKU MOMEHT JIUIIOJIS Y=D-A
[ToTeHuman 31eKTPUYECKOTrO MOoJIs Sp BOJIBT B
DIEKTPUYECKOE CMEILEHHE C=Q/U KyJIOH Ha KBaJIPaTHBIA METp Kn/m?
[ToTok 35mekTpryUecKon I KYJIOH"METp B KBajpare Ki-m?
HaIpsKEHHOCTH j=1/S KYJIOH K
IToTOK 25IEKTPUYECKOTO CMEIIEHNUS R=U/ KYJIOH Ha KBaJIpaTHBIN METP Kn/m
[TonsapuzoBaHHOCTH I dbapan 2D
DneKTpuueckas eMKOCTb [1=R-S/I amrnep A
Cuia Toka G=1/R amIiep Ha KBaJlpaTHbIA METP A/m?
I110THOCTB AJIEKTPUYECKOIO TOKA =1/C
DNEKTPUUECKOE COMPOTUBIIEHNE U=A/Q oM Om
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VY 1esbHOE 3IIEKTPUYECKOE = AmlQ OM"METp OM'M
COIPOTHBIICHUE b=<v>/E CUMEHC Cm
DJeKTpuYecKas MPOBOJIUMOCTh B=Mma/(I'S | CUMEHC Ha METP Cvm/m
VY nenvHas 35ekTpuyeckas ) BOJIBT B
MPOBOJANMOCTh
Hanpsioxenue
O/C (anexTpoaBHKyIIas CUiia) BOJIBT B
[ToaBMKHOCTH HOHOB M%/(B-c)
MarauTtHas HHIyKIUs Tecna Tn
HanpsikeHHOCTh MAarHUTHOTO TIOJISt H= amIep Ha MeTp A/M
HamaranueHHOCTH B/l J amIiep Ha MeTp A/M
MarHuTHbII MOMEHT P=IS aMmIiep-MeTp B KBaJpare A'Mm
2
MarsHuTHBII OTOK D=B-AS BeOep B6
[ToTokocuerienue VY=N-® BeOep B6
NunykTuBHOCTH L=/ TeHpHU I'n
Tabnuma 5

Ko>pduunenTnl nepeBoga BHECHCTEMHBIX eIUHUI B equHMIbI CHU

Beanunna Hassaune | O06o3nauenue | CBasb ¢ equaunamu CU
DJIEKTPUUYECKU MOMEHT JAMIIOJIS nedait D 1D =3,34-10 KM
Y aenbHOE SIEKTPUIECKOe Om-mm?/M | 1 Om-Mm%/M =106 OmM'Mm
COTIPOTHBIICHHE I'c 1Tc=104Tn
MarnuTtHas WHIYKUIUS raycc Mk 1 Mkc =108B6
MaruuTHBIA TOTOK MaKCBeJII c 19 =10%=79,6 A/m
Hamps»>keHHOCTh MAarHUTHOTO TTOJIS apcren 2
Tabmnuma 6
IIpucraska MHoxuTe IIpucraska MHoxu-
b TEIlb
Haumeno- O06o3Ha- Haumeno- O0o3HaueHue
BaHUE YyeHHe BaHUE
aTTo a 10-18 JeKa Ja 10t
bemTO i)} 10-15 TeKTO r 102
MTUKO 1| 10-12 KHJIO K 108
HaHO H 10-9 Mera M 108
MHUKpPO MK 10-6 rura I 10°
MUJLTA M 10-3 Tepa T 1012
CaHTH c 10-2 rnera 11 101s
hi(S147¢ i 101 JKca C) 1018
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