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Meroanueckue ykazaHusi pa3padoTanbl B cooTBeTcTBUU ¢ TpeboBaHusimu ®I'OC BO no
HarnpasjaeHuio moaroToBku 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPEICTBA

ABTOp CamMmcoHoB Anekcei MI/IXE[ﬁJIOBH‘I, CT.IIPCIIOAABATEIIb KaQIZCZ![QBI HH(]}O[!M&!!I/IOHHLIX

TE€XHOJIOTUH, 3JEKTPOIHEPTETUKHU U CUCTEM YIIPABJICHUS

Meroauueckue peKoOMEeHIaluu 0A00peHbI Ha 3acenannu kadeapsl MudopmanmoHHbIx
TEXHOJIOTUMN, SINEKTPOIHEPTETUKN U CUCTEM YIPABICHUS

(mpotokoi Ne 10 ot 14.05.2022 1.).



1. Heap pacueTHO-rpamueckoil padoOThI - BHISIBUTh 3HAHUS CTYJICHTOB
OCHOB  (PM3UKH, TPOMU3BOJAUTH pACUETbl, NPUBUTH OOYYAIOIIUMCS HABBIKU
CaMOCTOSITENIbHOM pabOThl C IPUMEHEHUEM MaTEMaTUYECKUX METOJIOB.

B xone BeImosIHEHHs pacdeTHO-Tpadudeckoil paboThl 00yUYaIOIIUIACS TOJHKEH
MPOSIBUTh YMEHHUE CaMOCTOSITENIBHO paboTaTh ¢ yueOHOW JTUTEpaTypoil, MPUMEHSThH
TEOPETUUECKHUE 3HAHUSA JUIS PEIICHNUS 3a]a4 U aHAJIN3a KOHKPETHBIX JaHHBIX.

PacueTHo-rpadguueckas paboTta A0KHA OBITH BBINOJIHEHA W IMPEACTaBI€HA B
CPOK, YCTaHOBJICHHBIHN rpadikoM ydeOHOTOo mpoiiecca.

Boinosinenue pacueTHo-rpaguueckoi padoThl BKIIOUAET CIEAYIOIINE ITAIbI:

e O3HAKOMIICHHE C MPOrpaMMoOil AUCHUIUIMHBI «DU3HKA», METOINYECKUMH
PEKOMEHJALMSIMU T10 BBIMIOJHEHUIO pACYeTHO-Ipauueckoil padoThI;

o TMpopabOTKa COOTBETCTBYIOIIMUX pA3AEIOB (DU3UKU: «Dnexmpuuecmso u
MazHemuzmy» TIO PEKOMEHJOBAaHHOW Yy4YeOHOW JuTeparype, KOHCHEKTaM
JICKIHH;

e BBINOJIHEHUE PACUETOB C IPUMEHEHUEM OCBOEHHBIX METOOB.
3aBepuieHHas paboTa mOpelacTaBiseTcs Uil NPOBEpKM Ha  Kadeapy

IPErnoJaBaTeIlo0 B yCTAHOBJICHHbIE Y4eOHbIM rpapukoM cpoku. CpoK IMPOBEPKH HE
o6onmee 5-7 nueit. IlpemonmaBaTens TmpoBEpsieT KadyecTBO pPabOTHI, OTMEYaeT
MOJIOXKUTENIbHBIE CTOPOHBI, HEJIOCTATKU paboThl U olleHUuBaeT ee. O0yuaromuecs, He
NOJTOTOBUBIIKME pacyeTHO-rpaduueckyro paboTy, K 3a4eTy U DJK3aMEeHy He
JOIY CKarOTCSl.

2. BbI0Op BapHaHTa ¥ CTPYKTYPA pacuyeTHO-rpaduyeckoil padorbl
3amaHusa Uil pacyeTHO-TpauueckuX padOT COCTABISIOTCS IMPENOJaBaTelIEM,
KOTOPBII BEAET JaHHYIO TUCUUIUIMHY, U YTBEPKIAIOTCS Kadeapou.

Homep BapuanTta pacdeTHo-rpaduueckoil paboThl BBIOUpAETCS O0yYarOIUMCS
no nocieane uudpe B mudpe HoMepa 3a4eTHOM KHIKKHU. Tak, Hampumep, eciiu
nocieauss uudpa mmdpa 1, To 00ydaromuiics: BHIMOTHIET pacyeTHO-IPAPUIECKYIO
paboty no BapuaHty No 1.

[To aToMy HOMepy M 10 Tabuile BapuaHTOB (Tabmuibl 1 U 2) HaXoAATCS
3aJ1a4M, KOTOPBIE TOJKEH PEIINUTH CTYACHT.

Tabmmma 1
3agaun 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




Tabmuma 2

3anauu Bapuant

1 2 3 4 S 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, ecimn Homep 3aueTHOM kHMKKH 803681 1 110 yueOHOMY TUTaHy
HEOOXOJIMMO BBINOJHUTH JBE KOHTPOJbHBIE PabOTHI, TO MO TaOuumam lu 2
HAXOJIMM HOMEPA 3a/1a4, KOTOPbIE HY>KHO PEIIUTh:

—301, 311, 321, 331, 341, 351, 361, 371;
—401,411, 441, 431, 441, 451, 461, 471.

3aaHus BBITIOIHSIOTCS B TEUEHHUE 2-TO CEMeCTpa.

[Tpu BBITIOJTHEHU U pacdeTHO-TpaduaecKoit paboThI HE00X0TUMO
MPUIEPKUBATHCS CIEAYIOIIEH CTPYKTYPHI:

o TUTYJIbHBIM JIUCT;

¢ BBEJICHUE;

e pacyeTHAas 4acCTh;

¢ 3AKJIFOUCHHUE;

¢ CITUCOK MCIIOJIb30BAaHHOM JIUTEPATYPHI.

TuTyabHBII JHCT SBISETCA TIEPBOW CTPAHUICH pacYeTHO-TpaPUIECKOM

paboter. O6pasern ero oopmienus npuBeneH B [IpunoxxeHun.

Bo BBeeHnu cojiepkaTcs o0IIMe CBEICHHS O BhIMoJHeHHOU padoTte (0,5-1 ¢).

B pacuerHoii yacTm o0OydaIMiiCs JOJDKEH TOKa3aTh yMEHHE MPUMEHATH
MaTEMaTUYECKUE METOJbI PAacueTOB, PACCUUTHIBATH HEOOXOAMMBIC JaHHBIC, JENaTh
HA UX OCHOBE apryMEHTHUPOBAHHBIE BHIBOJBI.

VYcnoBus 3aa4 B pacueTHOM 4YacTH JIOJKHBI OBITh MPHUBEICHBI IMOJHOCTHIO.
Pemenue 3amau cienyeT COMpOBOXKAATh PAa3BEPHYTHIMH pacue€TaMu, CChUIKAMU Ha
MaTemMaTudyeckue (OpMyJibl, aHaIU30M U BBIBOJAMH. 3a/layd, B KOTOPBIX JaHbI
TOJIBKO OTBETHI 0€3 MPOMEXKYTOUYHBIX BEIYMCICHUN, CYUTAIOTCSI HEPEIIIEHHBIMU.

Cnenyer oOpatuth 0cO00€ BHHUMAaHHWE Ha BBIBOABI, KOTOPHIC IOJKHBI OBITH
000CHOBaHHBIMH, TOATBEPKIATHCA MPEABAPUTEITBLHBIM  aHAIW30M IHU(PPOBOTO
Marepuara.

B 3akiaoueHun pacuetHo-rpaduueckoit pabotel (1 c.) B kpartkoit dopme
PE3IOMUPYIOTCS PE3YIbTAThI pa0OTHI.

[Tocne 3akat0ueHUs] TPUBOAUTCS CIIUCOK JIUTEPATYPHI, BKIIOYAIOIIUNA TOJIBKO T€
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UCTOYHUKH, KOTOpbIe OBLJIM HCIOJIb30BAHBI TMPHU  BBIIIOJIHEHUH PACUYETHO-
rpadudeckoif paboThl M HA KOTOPBIE UMEIOTCSI CCHUTKH B TEKCTE PAOOTHI.
[Tpu onucanuu TUTEPATYPHBIX UICTOYHHUKOB HEOOXOIMMO YKa3aTh:
o (haMHIIIMY ¥ MHUIIAATIBI aBTOPOB;
 HA3BaHUE KHUTHU, COOPHUKA, CTAThU;
¢ MECTO M3JIaHUS;
o U3JIATEIILCTRO;
o TOJT U3JIAHUS;
¢ KOJTMYECTBO CTPAHUI] WJIM KOHKPETHBIC CTPAHUITBI (TTOCIICTHUE B CITydae
CCBUIKH Ha CTAaThIO WJIM CTATUCTUYCCKUN COOPHHUK).
CranmapTHeid  (opMarT oOMHMCAaHWA HWCTOYHUKOB TIPUBEIEH B  CITHCKE
JUTEPaTypBHl.

3. Tpe6oBanus k opopMiIeHUI0 pacueTHO-TpaduvecKoii padoThl

IIpu opopMIeHUU  pacyeTHO-TpaduuecKkon paboTHI HEO00XO0IMMO
PYKOBOJICTBOBATHCA CIIEAYIOUIMMH TPEOOBAHUSAMMU:

1. O6beM pabothl - 5-10 cTpaHUIl TEKCTa HA CTAaHAAPTHBIX JUCTax (opmara
A4, HaOpaHHBIX Ha KOMIIBIOTEPE C HCIIOJIB30BAHUEM TEKCTOBOI'O PEAAKTOpPA WIIU
BPYUYHYIO (IIMCBMEHHO), TaOJMYHOTO NPOLEccopa WM JPYrUX MPOrPaMMHBIX
cpeactB (pazmep mipudra - 14 myHKTOB, UHTEpBAT - 1,5).

2. CrpaHulbl TOJDKHBI OBITh MPOHYMEPOBAHBI U UMETH IOJISI CJIEBa U CIIpaBa
HE MEHee 25 MM ISl 3aMeYaHuil IPEernoJaBaTelsa-KOHCYJIbTaHTa.

3. B TekcTe He N0IKHO ObITh COKPAIICHUH CJIOB, KpOME OOUIEIPHUHSTHIX.

4. Bce npoMexyTOYHBIE [aHHbBIE IPOBOJAMMBIX pAacy€TOB M PE3yJIbTaThl
CJIElyEeT IPEJICTABIATH B IBHOM BUJIE.

5. Bce Tabmuipl JODKHBI MMETh CKBO3HYIO HyMmeparuio. [lpuBeneHHbie B
pabote wumocTpauuu (rpaduku, JUarpaMMmbl) JODKHBI HUMETh MHOJIPUCYHOUYHBIE
HA/MKCH.

6. OnuncaHue NUTEPATypHBIX HCTOYHUKOB BBIMOJHSETCS B COOTBETCTBHHM CO
CTaHAAPTHBIMU TPeOOBAaHUSAMM, IPUBEICHHBIMU B MIPEABIAYILEM pa3Jieie.

4. 3ajaHns 1 MeTOAUYECKHE YKA3aHUA [JIs1 BBINOJHEHUs pacuyeTHO-rpadpuueckon
PadoThI CTYACHTAMU OYHOH (pOPMBI 00y4YeHUS

DJIEKTPOCTATHYECKOE T0JIe U er0 XapaKTePUCTHUKHU: 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsna. 3akoH KynoHa. HanpsykeHHOCTh AEKTPOCTATUYECKOTO
noys. IlpuHnun cynepno3unuu 3yekTpocTaTudeckux mnonei. Ilome numorns.
DHepreTuyeckass XapakKTepHUCTHKA 3JIEKTpocTaTHdeckoro mnoiist. CBsizb MEXIy
HaIPSKEHHOCTHIO U MOTEHIHAIOM. DKBUIIOTEHIIMATIbHBIE IOBEPXHOCTH.

Teopema T'aycca aiasi 3JjeKkTpocraruyeckoro moJs: I[loTtoxk Bektopa

HANPSKEHHOCTU 3JIEKTPUYECKOTO TIOJIS. Teopema l'aycca TS
ANEKTPOCTATUYECKOTO TIOJISI B BAaKyyMe€ M €€ IPUMEHEHHE [JIs pacudeTa
AIEKTPUUECKUX TIOJIEN. Hupkynsuus BEKTOpa HaNpsHKEHHOCTH

QJICKTPOCTATUYICCKOI'O ITOJIA.



DJIeKTpUYecKOoe IoJie B BemecTBe: TUIBI JAUDIIEKTPUKOB M HX
nonspusauus. llonspru3oBaHHOCTh. HampskKeHHOCTh TOJISL B IMDJIEKTPHUKE.
Onextpuueckoe cMmelienue. Teopema ["aycca A 31€KTPOCTaTUYECKOIO OIS B
JUAJIEKTPUKE. YCIOBUS HA TPaHULE ABYX AUAIEKTPUKOB. CErHETORJIEKTPUKHU.
[IpoBOAHUK B DIJIEKTPOCTATUYECKOM IMOJE. DIEKTPOCTATUUECKAs WHIYKIHUA.
DIEKTPOEMKOCTh YEIUHEHHOTO ITPOBOJHUKA. Konnencaropsl.
[ToHnepoMoTOpHAs cuia. DHEPTUsl CUCTEMbI HETIOJIBUKHBIX TOUECUHBIX 3apsA0B,
YEAUHEHHOIO0 NPOBOJHHUKA M KOHJIEHCATOpPA. DHEPTUs DIIEKTPOCTATHYECKOIO
TOJISL.

IlocTOSIHHBIN JJIEKTPUYECKHH TOK: OJEKTPUYECKUMH TOK, Ccwila |
IIOTHOCTh Toka. CrTopoHHHME cwibl. OnektpoaBwkymias cuina (BC) u
HanpsikeHre. ConpoTUBIIEHUE MPOBOJHUKOB. CBEPXITPOBOAUMOCTh. 3akoH Oma
JUTSI OJTHOPOJAHOTO M HEOJHOPOJHOIO ydacTKa Ienu. PaboTra u MOIIHOCTh TOKA.
3akon Jxxoyns-Jlenma. [IpaBuna Kupxroda.

DJleKTpUUYecKre TOKM B MeTa/LUIaX, BaAKyymMe M rasax: OJIeMEHTapHas
KJIAaCCUYECKass TEOpHUs dJIEKTPONPOBOAHOCTH MeTaioB. Pabora BbeIXoga
NIEKTPOHOB W3 METaulda. OMUCCHUOHHBIE SIBICHHUS: TEPMOIJIEKTPOHHA,
(OTORIEKTPOHHAS,,  BTOPUYHO-JIEKTPOHHAS,  ABTORJIEKTPOHHAs  3MHCCHH.
Nonnzanus razoB. HecamMoCTOSTENbHBIN U CAMOCTOATENIBHBIN Ta30BbIE pa3psi/Ibl.
Tunsl camocrosTenbHOro paspsana. [Liazma u ee cBoictaa. I1oaynpoBogHUKY.

MaruuTHOe mosie B BaKkyyme: MarHuTHOE IOJIE U €r0 XapaKTEPUCTUKH.
MaruuTtHag noctosHHasg. EJWHUIBI MarHUTHOW WMHAYKUWW W HaNpPSHKEHHOCTH
MarHutHoro nojs. 3akoH buo-CaBapa-Jlamiaca u ero npuMeHeHUE K pacyeTy
MAarHUuTHOro nousis. [IpuHIMI Cynepno3uuyyU MarHWTHBIX MoJie. MarautHoe
noJie JABWXKYILIErocs 3apsaa. 3akoH Awmrepa. B3aumopeilicTBue mapanienbHbIX
TOKOB. JlelicTBME MAarHMUTHOIO TIOJISl HA JABWXKYIIMNMCA 3apsan. JIBukeHue
3apSDKEHHBIX YaCTUL[ B MAarHUTHOM IIOJIE. Y CKOPHUTENMW 3apsiKECHHBIX YaCTHLL.
Oddext Xomma. [{upkynsmust BEKTOpa WHIYKIIMA MAarHUTHOTO TIOJISL B BaKyyMe.
MarauTtHble 1OJIE coneHouga W Topoupa. I[loTok BekTopa MAarHUTHOM
unaykauu. Teopema I'aycca mia mons B. Pabora mo mnepemenieHuro
MMPOBOJIHMKA Y KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

JuieKTpoMarHuTHass  uHAyKousi:  Oneitel @apaned.  SBieHue
DNEKTPOMAarHUTHOM WHAyKUMU. 3akoH @apanes. Bpamenue paMku B
MarHuTHOM Tnosie. Buxpebie Toku. UHAYKTUBHOCTh KOHTYpa. CaMOUHAYKIIHS.
Toxu mnpu 3aMbIKAHMM M pasMbIKaHUM Lenu. B3aumHas UHIYKIUS.
Tpancpopmaropsl. DHEPTrHsi MATHUTHOTO TTOJISL.

MarnuTHoe 1moJie B BeumecrBe: MarHuTHbIE MOMEHTBI 3JIEKTPOHOB U
atroMoB. Jlua- wu  mapamarHetusMm. HamaramnueHHocts.  MarHuTHas
BOCIPUMMYHUBOCTh M IMPOHULIAEMOCTHh Cpelbl. MarHUTHOE IOJIE B BELIECTBE.
YcmoBus Ha rpaHule pasaena AByX MarHuTUKOB. Deppomarnetuku. [Ipupona
dbeppomarueTusma.

OcHoBbI Teopun MakcBeJia AJ1s1 3JIEKTPOMATHUTHOIO T10JIA:

Buxpesoe anekrpuyeckoe none. Tok cmemenus. Y paBHeHnuss Makcseiuia s
AJIIEKTPOMArHUTHOTO TOJIsI B UHTErpaJIbHOM U AuddepeHuanbHoi popmax.



Marepuanbusle  ypaBHEHMs. [IpUHOMI OTHOCUTENBHOCTH B
AIEKTPOIUHAMUKE.

DJIeKTPOMArHUTHBIE  KoJedaHusi:  CBOOOJHBIE rapMOHUYECKHUE
Kojebanuss B koyebaTenbHOM KoHType. ®opmyna Tomcona. CBoOOIHBIE
3aryxaroniue KosiebaHus B KosebatenbHOM KoHType. [duddepenunansuoe
ypaBHEHHUE BBIHYKIECHHBIX AJIEKTPOMArHUTHBIX KOJICOAHMIA.

IlepeMeHHbIl  JJIeKTpUYeCcKMH TOK: KBazucrauvoHapHbIE  TOKH.
[IepemeHHBIN TOK. AKTUBHOE, pEAKTUBHOE U MOJIHOE CONPOTHBIIEHKE. Pe3oHaHC
HanpspkeHuil. Pe3oHaHc TokoB. Pabora M MONIHOCTh NEPEMEHHOTO TOKA.
HetictByromiee (3¢ (pexkTUBHOE) 3HAUCHUS TOKA U HAIIPSKEHMUSL.

METOTUYECKHUE YKA3SAHUA

1. Homepa 3amauy, KOTOpbIE CTYJEHT JOJKEH BKIIOYUTH B CBOIO
KOHTPOJIBHYIO PaboTy, ONpenestoTCs Mo TabJIuilaM BapUAHTOB.
2. KonTposnbHbie paOOTHl HAJO BHIMOJHATH B IIKOJBbHOW TETpajad, Ha

00JIO’)KKE KOTOpPOM TMPHUBECTU CIEAYIONINE CBEJICHUS: HOMEP KOHTPOJIBHOM
paboThl, HANMEHOBAHNE UCIUIIIUHBI, CIEIUAIBHOCTh, KYpC U popMy 00ydeHUs,
y4eOHbIi mmdp, GamMmiis 1 THUIHATBI CTY/ICHTa, a TakKe (paMUIus BETyIIero

pernojaBaress.

3. VYcnoBus 3agau B KOHTPOJBHOW paboTe HAIo0 MEpenucarhb
MOJHOCTBIO 0e3 cokpamieHuil. Kaxnayro 3agady HE0OXOIUMO HaYMHATH C HOBOM
CTPAHMIIBIL.

4. B KOHIIE KOHTPOJBHON pabOThl cileayeT yKa3aThb YYEOHHUKH HWIU
y4eOHbIe TOCOOMS, KOTOPBIE HCTIOIb30BATUCH CTYIEHTOM IIPHU PELICHUU 3a]1a4.

5. KonTtponbHyto paboTy Ha NMPOBEPKY CIEAYeT cIaTh B JACKAHATHI
cBOMX (paKyJIbTETOB JI0 Hauaiaa dK3aMEHAIlMOHHOM CecCuu.

6. Eciu kxoHTponbHas paboTa Npu NPOBEPKE HE 3auT€Ha, CTYAEHT

00s13aH UCIIPaBUTh HEBEPHBIC PEIICHUS U MPEACTABUThH UCIIPABIECHHYIO paboTy Ha
NOBTOPHYIO MPOBEPKY HEMOCPEICTBEHHO IpernojaBarento. FMcnpaBieHus
HEO0OXOIUMO CHENIaTh B TOM K€ TeTPaIH.

7. CTyHIeHT OJKEH OBbITh TOTOB BO BpeMs 3adeTa WM 3K3aMEHa J1aTh
MOSICHEHUS 110 CYIECTBY PELIEHUS 3a/1a4, BXOIAIIUX B KOHTPOJIbHbIE pa0OTHI.
8. Pemenmsa 3amad  cieayeT  CONPOBOXKAATb  KPATKUMM,  HO

UCYEPIIBIBAIOIIUMH MOSICHEHHUSIMU; B TEX CIy4asx, KOIr/a 3T0, BOZMOXHO, C/IETIaTh
CXEMATUYECKUI YEPTE)K WIN PUCYHOK, IMOSICHAIOLIAN COAEPKaHUE 3a0ayu.

9. Pematp 3amauy HeoOXoauMo B o0OmieMm, BHUJIE, T.€. BBIPA3HTh
HCKOMYIO BEJIMYMHY B OYKBEHHBIX 0003HAUEHUSX BEJIMYMH, 33/1aHHBIX B YCIOBUU
3amau. Ilpu Takom cmocobe pemieHUsT HE NPOU3BOAUTCA BBIYUCICHUSA
IIPOMEKYTOUHBIX BEJIMYHUH.

10. Tlocne mosiydeHHs! CIOXHOM pacyeTHOW (opMyibl JUisi TPOBEPKH
OPaBUJIBHOCTU €€ CIeAyeT NOJCTaBUTh B MpaByK YacTh (OPMYJbl BMECTO
CUMBOJIOB BEIMYHMH OOO3HAYEHUS €IUHUIl ATUX BEJIUYHMH, MPOU3BECTH C HUM
HEO0OXOIUMbIE NEUCTBUS U YOETUTCS B TOM, YTO MOJYYEHHAs! MPU 3TOM €AMHUIIA
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COOTBETCTBYET HCKOMOM Benu4yuHe. Eciau Takoro cOOTBETCTBUS HET, TO 3TO
O3HA4aeT, YTo 3a7aya pelieHa HEBEPHO.

11. UYwucnoBble 3HAYEHUs BEJIWYMH IPU MOJCTABKE MX B PACUYETHYIO
dopmyny crenyer BblpakaTh Toibko B eauHunax CHU. B Buge uckmoueHus
JIOIYCKAET BBIPAXaTh B JHOOBIX, HO OJMHAKOBBIX €IMHUIIAX YMCIIOBBIE 3HAYEHUS
OJIHOPOJHBIX BEJIMYMH, CTOSIIIMX B YHCIUTENIE U 3HAMEHATENE IpoOU U UMEIOLIUE
OJIMHAKOBBIE CTEIICHHU.

12. Tlpu moAcTaHOBKE B pacyeTHyIO (opMyiy, a TakKe IpHU 3alucu
OTBETa 4YMCJIOBBIE 3HAYECHUS BEJIMYMH CJIEAYET 3alMChIBaTh Kak IPOU3BEICHUE
JNECATUYHOW JIpoOM ¢ OAHOW 3Havamed uudpodt mnepen 3amsaToll Ha
COOTBETCTBYIOIYIO CcTeneHb naecatd. Hampumep, BMecro 3520 Hamo 3ammcarhb
3,52103, Bmecto 0,00129 3ammmcars 1,29 10Pu 1. 1.

13. Beiuucnenuss 1o pacyeTHOW ¢opMysie HaJA0 MPOBOJAUTH C
coOnoicHueM  TpaBWJ  NpuONMKEHHbIX  BbluMciaeHuil. Kak  mpasuio,
OKOHYATEJIbHBIM OTBET CleAyeT 3aIMUChIBaTh C TPEMs 3HAaYalllUMU IUppaMu. ITo
OTHOCHTCS K CIIy4ar0, KOTJla Pe3ysbTaT IIOIYy4Y€eH C IPUMEHEHUEM KaJIbKYJIATOPA.

3aoauu

301. Cuna TpaBUTAMOHHOTO TMPUTSKEHHS JIBYX BOJSHBIX  Kameib
YPaBHOBEIINBAETCA KYJIOHOBCKOW CHIJIOW OTTalKuBaHus. OnpenenuTsb 3apsij
Karesib, eciau ux paguyc 0,1 M; mmoTHOCTH Boab! 1 T/cM?.

302. [IBa 3apsaa BenuuuHoM 0,5 u 2 HKn HaxoasTca Ha pacctosiHuu 71 10
cM. Ha kakoM paccTOosSHMM OT MHEPBOTO 3apsiia HAAO MOMECTUTh TPETUH
3apsifl, 4TOObI CHJIbI, JEHCTBYIOIIME HA HEro0 CO CTOPOHBI MEPBBIX IBYX
3aps/I0B YPAaBHOBEIIMBAIU APYT Apyra’?

303. B BepmmHax kBagparta mnomemeHbl 3apsasl mo 10 wKin. Kakoit
OTPUIIATEIBHBIA 3apsi HYKHO MOMECTUTh B IIEHTPE KBajpaTa, 4TOOBI BCS
CHUCTEMa HaXOJujIach B paBHOBECUU?

304. B BepmmHax paBHOCTOPOHHETO TPEYTrOJIbHUKA HAXOIATCS OJMHAKOBBIE
3apsanbl g 2 HKn. Kakoil oTpuniaTensHbIi 3apsa HY)KHO IIOMECTUTh B LIEHTP
TPEYTOJIbHUKA, YTOOBI CUCTEMA HaXOUJIach B paBHOBECUU?

305. JIsa opuHakoBbIX 3apsaa BenumuumHord 0,4 HKn Haxomarcs Ha
paccrossuuu 2 cM. Kako#t 3apsa W Tlie Hag0 MOMECTUTh, YTOOBI CHUCTEMa
HaxOJWJIACh B PABHOBECUU?

306. Omnpenenuts pacCTOSHUE 7, MEXKIY ABYMS OJMHAKOBBIMU 3apsi/laMH,
HaXOJSIIIUMUCA B Macje C JUAJICKTPUYECKON MpOHUIaeMOCThio | [13, ecnu
cujia B3aMMOJCHCTBUS MEXy HUIMU Takas e, Kak B BaKyyMe Ha PacCTOSIHUU
7130 cm.

307. PaccrosHue Mexay ABYMs TOYeUHbIMM 3apsanamu ¢, [11 MxKun u g, [1—
1 MxKn paBao 10 cMm. Onpenenurts cuny F, aeictByromyo Ha 3apsg ¢10,1
MKKIJ1, ynaneHssiii Ha 6 ¢M OT IEPBOIO U Ha & CM OT BTOPOTO 3apsJIOB.

308. /[IBa 3apsKEHHBIX IIAPUKA, TMOJABEIICHHBIX HA HUTAX OJMHAKOBOM
JUTMHBI, OITYCKAIOTCS B KEPOCHH IJIOTHOCTHIO 0,8 T/CM3. KakoBa J0JIKHA ObITh
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IUIOTHOCTh MAaTEPHAJIOB IIAPUKOB, YTOOBI YroJ PACXOXKICHUS HUTEH B
BO3/IyX€ U KEpPOCUHE OB OJIMH U TOT Ke? JludekTpuyeckasi mpOHUIIAeMOCTh
KEpOCHHA .

309. B ueHTp KBajgpaTa, B KaXKJI0M BEpLUIMHE KOTOPOTO HAXOAMUTCS 3apAll ¢
=2,33 uKJ1, nomelieH oTpularenbHbii 3apsa g(). Halitu 3ToT 3apsn, eciau Ha
KaXJIbIU 3apsifl ¢ JEUCTBYET pe3ydbTupytomas cuia F=0.

310. /IBa mapuika OJUWHAKOBOTO pajuyca W MAacChl MOJBEIICHbI HA HUTIX
OJIMHAKOBOM JUJIMHBI TaK, YTO UX MOBEPXHOCTH conpuKacaroTcs. Kakoi 3apsiy
¢ HY>XKHO COOOIIUTH IMapuKaM, 9TOOBI CHJIa HATSOKCHUSI HUTEH CTana paBHOM
T =98 MH? Paccrosinue OT 1ieHTpa miapuka 10 Touku nojaseca /[ [110 cwm;
Macca KaxJa0ro mapuka m 5ir.

311. 3apsaner no g 10 vHKn pacnosoxkeHbl Ha paccTosstHUUA 6 CM JIpyr OT
npyra. Haiitu HanpsiK€eHHOCTb MOJISl U MOTEHIMaN B TOYKE, YAAJICHHON Ha 5
CM OT KaXKJI0TO 3aps/a.

312. JIpa 3apsija, OJUMH U3 KOTOPBIX IO MOJYJIIO B 4 pa3a 0oJibllie APYroro,
pacrojoKeHbl Ha PacCTOSSTHUM » Jpyr OT Japyra. B kakoil  Touke
MPOCTPAHCTBA &) HAINPSIKEHHOCTH IMOJIS paBHA Hy0? 0) MOTEHIMA PaBEH
HyJt0? 3apsiabl CYUATATh PA3HOMMEHHBIMH.

313. B BepmmHax paBHOCTOPOHHETO TPEYIrOJbHHKAa CO CTOPOHOM d 5 cM
HaxXOJATCs 3apsiabl +¢q, +q U —q. HailTu HanpspKEeHHOCTH 1O £ U NOTEeHIHAI
8/ LIEHTpe TpeyrojbpHUKa, ecnu g [5 HKi.

314. Haiitu HanpspKeHHOCTh ToJisl £ M MOTEHIMAJ /B LIEHTpe KBajpaTa co
ctopoHo a 16 cM, eciu B €ro BEpPIIMHAX HAXOMATCA OJMHAKOBBIE
MOJIOKUTEIbHBIE 3apsiabl g 2HKIL.

315. Jlpa mapumka Maccoi Imo 2 MT MOJBEIICHBI B OOIIEH TOYKE HA HUTIX
mmHou 0,5 M. [lapukam cooOIIm 3apsa ¥ HATH Pa3olUINCh, 00pa3oBaB
yrod 90°. OnpenenuTs HANPSXKEHHOCTh U MOTEHIMAI TOJIsl B TOYKE MOJIBECa
IaPUKOB.

316. /IBa oAMHAKOBBIX 3apsia HAXOLATCS B BO3ayxe Ha paccrosHuu 0,1 m
JpyT OT Apyra. HanpspkeHHOCTh MOJIsl B TOUKE, YIAJICHHOM Ha PacCTOSHUE 6
CM OT OJHOTO M 8 CM OT JApyroro 3apsnoB, paBHa 10 xkB/m. Onpenenuth
MOTEHIIMAJI [TOJISl B 3TOM TOYKE U 3HAUECHHUSI 3aPsI0B.

317. DOnexTtpuyeckoe MOJE CO3AaHO ABYMs TOYEUHBbIMH 3apsaamu ¢l ]10
HKn u ¢» [0 —20 uKn, Haxopsmmmucs Ha paccrosuu d [1 20 cM apyr oT
apyra. OmnpenenuTs HanpspKEHHOCTs E M mOTEHHMall] mojsi B TOYKE,
yAAJIEHHOM OT mepBoro 3apsiaa Ha 7, (30 cm u oT BTOoporo Ha 7> 40 cMm.

318. Paccrosinue d Mexay ABYMsI TOUEUHBIMH TOJIOKUTEIBbHBIMU 3apslaMy
¢ 19g v ¢> ¢ paBHO 8 cM. Ha kakoM paccTOSHMM » OT HEPBOrO 3apsjia
HaxOJMTCS TOYKA, B KOTOPOW HAIPSKEHHOCTh FE MOJIA 3aps/I0B PaBHA HYJIIO?
UeMy paBeH IOTEHIMAN OIS B 9TOU TOUKE.

319. Paccrosinue d mexnay 3apsinamu g+2 uKin paBro 20 cM. Onpenenutsb
HanpsHDKeHHOCTh £ M moreHuuan L moiss, co3gaHHOro 3TUMHM 3apsAlaMd B
TOYKE, Haxojsmehcs Ha paccTosHuu 715 cm ot mepBoro u 7,L110 cm ot
BTOPOIO 3apsi/IOB.



320. B BepumMHax IMPaBWIBHOTO MIECTHUYTOJIbHUKA PACIIOIOKEHBl TpPH
OTPULATEIIBHBIX U TPU MOJIOKUTENBHBIX 3apsana. Haltu HanpsxkeHHOCTh £ u

MOTEHIMAT | 2JIEKTPHYECKOTOo IIONS B ILEHTPE IIECTHYTONbHHKA IIPH
pa3IUYHBIX KOMOMHAIUAX B PACIIONOKEHNN 3TUX 3apsoB. Kaxplil 3apsy g

(11,5 uKi1; ctopoHa mectuyrojibHUKa a [ B cM.

321. Kombno pagumycom r» [10 cM W3 TOHKOM HPOBOJOKH PABHOMEPHO
3apsbkeHOo ¢ JuHedHoW ruiotHocThio [ [J10 wKn/m. Onpenenuts
HaIpsKEHHOCTh TMOJISL HA OCH, MPOXOIAIIECH YEPE3 LEHTP KOJbLAa B TOUKE A,
yAaJleHHOU Ha paccTosiHue a 20 cM OT LIEHTpa KOJIbIIa.

322. Ilap pammycom R =10 cM 3apskeH pPaBHOMEPHO C OOBEMHOMU

IJIOTHOCTBIO O 05 uK/m3. OnpenenuTs HANPsSHKEHHOCTh
3JIEKTPOCTATHIECKOrO MoJIs: 1) Ha paccTosHuM 7| 2/ CM OT LIGHTpa MIapa;
2) Ha paccrosiHuu 1) [112 cm ot menrpa mapa. Iloctpoiite 3aBUCHMOCTD
E(r).

323. BHyTpeHHUM UWIMHAPUYECKU I IIPOBOJHUK JUTMHHOTO
MPSIMOJIMHEMHOTO0 KOAKCUAJIbHOTO TIPOBoJa paauycoM R = 1,5 MM 3apsixkeH
c JuHeWHoW mmIoTHOCTRIO [{= 0,20 HKn/M. BHemHuil nwimHApUYECKUN
MPOBOJAHUK 3TOr0 MNPOBOJa paauycoM R2 = 3 MM 3apskeH C JMHEHWHOU
mwiotHocTeio D= -0,15 uKi/m. IlpoctpancTtBo Mexay MNTpPOBOJHUKAMHU

3ar0JIHEHO pE3NHOU (- =3). Onpenenutb HANPSKEHHOCTh
AIEKTPOCTATUYECKOrO TMOJsi B TOYKaX, JeXkKalMX OT OCH IPOBOJA Ha
paccrosuusax: 1) 1 mm; 2) 1) 7 2viv; 1) 71 5 M.

324. JIBe KOHIICHTPUYECKHE METAIMYECKUE 3apsDKeHHbIe Ccdepbl ¢
paguycamu R; =6 cM u R, =10 cM HecyT cooTBeTCTBEHHO 3apsabl O = 1 HKn
0, = -0,5 uKn. Halitu Hanpsik€HHOCTh £ TOJs B TOYKAX, OTCTOSIIUX OT
LeHTpa cdep Ha pacCTOSHUSIX 71 [1 5 cm; 72 [1 9 em; 13 [1 15 em. TTocTpouts
rpadux 3aBucumocTu E(r).

325. IloctpouTh Ha OAHOM TpaduKe KpPUBBIE 3aBUCUMOCTH HANPSHKEHHOCTU
E »nekTpuueckoro mnoisi OT paccTosiHUsL » B UHTEpBaie 1< r <5 cMm uepe3
KaXbI 1 cM, eciiu miosie oOpazoBaHo: 1) ToueynsiM 3apsiiom g 33,3 uKi;

2) OECKOHEYHO NJIUHHOM 3apsHKEHHOW HHUTHIO C JMHEHHOW TIOTHOCTHIO
sapsma [ 11,67 MxKi/m; 3) OecKOHEUHO MPOTSLKEHHOH ILIOCKOCTBIO C
MOBEPXHOCTHOM TUIOTHOCTHIO 3apsia 25 WkKi/m?2,

326. DnekTpocTaTUYECKOe TI0Jie  CO3JaeTcs  JBYMsi  OECKOHEYHBIMU
napauieIbHbIMU MJIOCKOCTSIMH, 3apSKCHHBIMU PaBHOMEPHO
Pa3HOMMEHHBIMU 3apsJIaMU C IIOBEPXHOCTHOM MIoTHOCTRIO [ 1 wKm/M?
u

[, [1-2 uKn/m?. OnpenenuTs HANPS>KEHHOCTh AJIEKTPOCTATUYECKOTO oISt 1)
MEXIy IUJIOCKOCTSAMHM; 2) 3a mpenenaMmu Tuiockocteit. IlocTtpouts rpaduk
W3MEHEHUsS] HAMNpPsHKEHHOCTH TIOJISI  BJAOJL JIMHUHW, TNEPHEHIUKYJISIPHON
MIJIOCKOCTSIM.

327. Hlap paauycom R =10 cM 3apspkeH paBHOMEpHO 3apsgom QO = 41,9
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nKn. Onpenenure HaANPSHDKEHHOCTh AJIEKTPOCTATUYECKOro mossi: 1) Ha
pacctostHuM 7 15 cMm oT meHtpa mapa; 2) Ha paccrosHuu > 15 cm ot
neHTpa mapa. [loctpoiite 3aBucumocTs E(7).

328. Ha merammmueckoii chepe R =10 cm Haxomurtcs 3apsan Q =1 vKi.
OnpenenuTs HAPSHKEHHOCTh E 3J€KTPOCTaTHYECKOro IMOJs B CIEAYIOIINUX
Toukax: 1) Ha paccTossHUHU 7 [§ M OT 1IeHTpa cephl; 2) HAa TOBEPXHOCTH €¢€;
3) Ha pacctosgHuH 7> (15 cM oT uentpa cdepsl. IlocTpouTs 3aBUCUMOCTD
E(r).

329. JIBe JUIMHHBIE TOHKOCTEHHBIE KOAKCHAJIbHBIE TPYOKH C pagnycaMu R
=2 cM U R, =4 cM HeCyT 3apsabl, pABHOMEPHO PACIPEIEIEHHBIE 110 IJINHE C

JIMHEHHBIMU IIOTHOCTSMHU 2 1 vKu/M [J2 = -0,5 sKn/m. mpoctpancTBO
MeXJly TpyOKaMu 3aroHeHO 300HUTOM. ONpeaenuTh HANPsSKEHHOCTh MO
B TOYKAaX, HaXOSIIUXCS Ha PaCCTOSHUSIX 1 cM; Ml 3 cm; 05 cm.
[TocTpouTts rpaduk 3aBucumMocTu E(7).

330. beckoHe4YHO MJIMHHAs TOHKOCTEHHAsh MeTaJIM4yeckas TpyOka cC
paguycoM R = 2 CM HECET PaBHOMEPHO PACIPEAEIICHHBIA IO MMOBEPXHOCTU
3apsin ([ HKu/M?). OnpenenuTh HaANPsS>KEHHOCTh E mons B Toukax,
OTCTOSIIIIUX OT OCHU TPYOKHU Ha paccTosiHUX 71 [ 1 cM; 72 [1 3 cm. [locTpouTs
rpaduk 3aBucumoctu E(r).

331. DnektpocTaTHuecKkoe ToJie co3naercs cepoid paguycoM R = 4 cwm,
PaBHOMEPHO 3apsHKEHHOM C MOBEPXHOCTHOM muioTHocThio [1 [ 1 #HKi/m2
Onpenenute pPa3HOCTh TOTEHIMAIOB MEXIAY JBYMS TOYKaMU IOJS,
JIeXKAIUMH Ha PACCTOAHUSX 7| 6 cM 110 7> 10]cm.

332. Omnpenenure  JHHEHHYIO  IUIOTHOCTh ~ OCCKOHEUHO  JUIMHHOM
3apsHKEHHON HUTH, €Ciu padoTa CUJI MOJs 10 mepeMelleHuto 3apsanallg

HKn ¢ paccrosums n 5 10 cM go m» YU 5 cM B HampaBieHuw,
NEPIEHINKYJIIpHOM HUTH, paBHa 0,1 m/[x.

333. HaiitTi moTeHIMan | TOYKM MO, HaXOMmsIIEHcs Ha paccTositHuu 7 N

10 cm oT meHTpa 3apsHKEHHOTO mapa paanycomM R = 1 cMm. 3aiady pelInTh,

€CIIN:
1) 3amaHa MOBEPXHOCTHAs MJIOTHOCTH 3apsAna Ha mape [ [10,1 mxKn/m?; 2)

3a1ad noreHuuan mapa [J,[1300 B.

334. Okom0 3apsKEHHON OECKOHEYHO MPOTSXKEHHOMN MIOCKOCTH HAXOJIUTCS
TodeuHblii 3apan ¢ - 0,66 BKn. 3apsag mepemernaercs IO JIMHUM
HAIPSKEHHOCTH TOJIS HA PACCTOSHHUE d 2 CM; P 3TOM COBEPINAETCS
pabota 4 5 wmxJ/x. HaiiTm TOBEpXHOCTHyIO IJIOTHOCTH 3apsAga | Ha
IJIOCKOCTH.

335. DnekTpocTaTUYecKoe T0Jie CO3AaeTCsi OECKOHEYHOM IUIOCKOCThIO,
PaBHOMEPHO 3apsDKEHHOW C MOBEPXHOCTHOM mmoTHocThio [ [ 1 uKm/Mm2.
Omnpenenute pa3HOCTh MOTEHIIMAIOB MEXAY JABYMsI TOUKAMHU 3TOTO MOJIS, Ha
paccrosstauu 7120 cM 1 72 50 cM OT IUTOCKOCTH.

336. Dnektpocratuueckoe mosie cosnaercs chepor paguycom R = 5 cwm,

11



pPaBHOMEPHO 3apsDKEHHOW C TMOBEPXHOCTHOW TioTHOcThiO [ [ 1 mHKn/m2
Onpenenute pa3HOCTh NOTEHIMAJIOB MEXKIY JBYMsSI TOYKaMU MOJI,
Jexalumu Ha paccrosgausx r [10 cm go r» 15lem.

337. JlBe OeckOoHEUHbIE TapaieNibHble IUIOCKOCTHM HAaXOJATCS  Ha
paccrossuun d (0,5 cm apyr ot gapyra. Ha miockocTsix paBHOMEPHO

pacrpeeneHbl 3apsiibl C TOBEPXHOCTHBIMU IUIOTHOCTsIMH 1] [ 0,2 MxKi1/m2

u b H03 MKK /M2, Onpenenuts pa3HOCTh TMOTEHIMANOB U Mexay

MJIOCKOCTSMH.
338. DnekTpocTaTHyeckoe II0J€ CO3/1aHO OECKOHEYHO PaBHOMEPHO
3apsHKEHHOM TUIOCKOCTBIO C TOBEPXHOCTHOM TUIOTHOCTBIO 3apsiia O 0O 2

MxKi/M2. B 9TOM mONE BIOIB npsIMOM, cocTaBisironier yron [ 60° ¢
IUIOCKOCTBIO, U3 TOUYKHU 1 B TOUKY 2, paccTosiHUE [ MEXKAY KOTOPBIMU PaBHO
20 cM, mepememniaeTcs TO4YEUHbIA 3nekTpudeckuit 3apsgy @O = 10 =KL
Onpenenuts paboTy 4 Uil MO O MEPEMELIEHUIO 3aps/ia.

339. JIlBe OeckoHEUHbIE TapaieNibHbIe IUIOCKOCTH  HAaXOJATCS  Ha
pacctossan d 1 cm gapyr ot gpyra. Ha miIockocTsix paBHOMEPHO

pacrpeiesieHbl 3apsiibl C MOBEPXHOCTHBIMU MIOTHOCTAMU [ L1 0,2 MxKir/m2

u O 0,5 MKKi1/M2. OnpenenuTs pa3HOCTh MOTEeHIHaNoB U Mexay

MIJIOCKOCTSIMH.
340. Ha orpe3ke TOHKOro MpsIMOro MPOBOJHUKA PABHOMEPHO PaCIpeNesieH
3apsi ¢ JIMHEeWHOU tioTHOCTRI0 [J [1 10 #Kn/M. Beruuciauts mnoTeHimai
CO3J1aBAEMBII ATUM 3apsiIOM B TOUKE, PACIIONI0KEHHON HA OCU MPOBOAHUKA U
yAAJIEHHON OT ONMMXKailIIero KOHIa OTpe3Ka Ha PAcCTOSHUE, PaBHOE JJIMHE
ATOTO OTpPE3KA.
341. Kounencatop ¢ mapauHOBBIM IUAIICKTpUKOM [( [2) 3apsikeH 10
pazHoctu noreHnuanoB 150 B. Hanpsokennocts monst 600 kB/m, miomans
mactTuH 6 cm?. OmnpenenuTs €MKOCTh KOHJIEHCATOpPAa M ITOBEPXHOCTHYIO
MJIOTHOCTH 3apsijia Ha OOKJIaIKaX.
342. BpMUCIUTE €MKOCTh OaTapeu, COCTOsIIed M3 TpeX KOHIEHCATOPOB
eMKocThto Mo 1 Mk®D Kaxkablii, MpPU BCEX BO3MOXKHBIX CIy4asx UX
coenuHeHuid. B kakoMm ciywyae OyJeT MakcUMalibHa SHEPrus, 3aracaemas
Oatapeeii?
343. 3apsag Ha KaxIOM W3 JABYX IOCJIEAOBATEIbHO COEIUHEHHBIX
KoHJieHcaTopoB emkocThio 18 u 10 n® pasen 0,09 uKiu. Onpenenutsb
HaANPsDKEHHE: a) Ha 6aTtapee KOHACHCATOPOB; 0) Ha KaKIOM KOHJEHCATOpE.
344. JIBa KoHjAEHCATOpa OJMHAKOBOM €MKOCTH Mo 3 MK® 3apspKeHbl OJIUH
no Hanpsbkenus 100 B, a ngpyroit no 200 B. Omnpenenutbh HanpsKeHue
MeXIy 00 KJlaJlka MU KOHJIEHCATOPOB, €CIM UX COCIMHUTH MapaJlieIbHO: a)
OJIHOMMEHHO; 0) Pa3HOMMEHHO 3apsHKEHHBIMHU OOKJIaAKaMU.
345. Ilnockuii  BO3AYLIHBIA  KOHAEHCATOP 3apsbKEH /10  Pa3HOCTHU
noteHuuanoB 300 B. Ilnomane mmactuH 2 cM?, HaNpsHKEHHOCTh MOJSI B
3a3ope Mmexay Humu 300 xkB/m. Onpenenuth MOBEpXHOCTHYIO IJIOTHOCTH
3apsi/ia Ha MIACTUHAX, EMKOCTh U SHEPTUI0 KOHAEHCATOpA.
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346. Ilnomans MIaCTUH TJIOCKOTO CHIOASHOTO KoHAeHcaTopa |([6) 2 cm?,
3a30p Mexay HUMH 3 MM. [Ipu paspsine KoHAeHcaTopa BBIIEIWIACH SHEPTHS
1 mx/Ix. Jlo kako# pa3HOCTH MOTEHIINATIOB OBLI 3apsKeH KOHIEHCATOp?

347. DOuHeprus miIockoro Bo3AymHoro koujaencaropa 0,4 v/lx, HanpsbkeHue
Ha oOkmagkax 600 B, miomanp muactud 1 cm? OmnpeaenuTh paccTOSHUE
MEXAy OOKJIaJKaMu U HAIPSLDKEHHOCTD IMOJISL.

348. PaccrosHme  MexAy ~— IUIACTUHAMH  IUIOCKOTO  BO3AYIIHOIO
KOHJIEHCATOpa, MPUCOEINHEHHOr0 K nuctoyHuky ¢ O/IC 12 B yBennuuBaror

or 1 no 2 cm. Ilnomane mractun koHupeHcaropa 100 M. Onpenenuth
paboTy 1O pa3ABMXKEHUIO IUIACTUH B Clly4ae, KOrJa KOHJEHCATOp Mepen
pa3BUKEHUEM IIJIACTUH OTKIIFOYEH OT UCTOYHUKA.

349. Tpu xongeHcatopa emkocTssMu 1, 2 u 3 Mk® CoOeAUHEHBI
MOCJIEIOBATENBHO U MPUCOEIUHEHBI K HICTOYHUKY HANPSKEHUS C PA3HOCTHIO
noteHuuanos 220 B. KakoBel 3apsn

u HaMpsHKCHUE Ha  KaXIOM P
KOHIeHcaTope? I_ R\!/’ ‘
350. KomnmeHcaTop COCTOUT U3 IBYX sl & ) e -]
KpYIJIBIX IUIACTUH paauycoM 10 cwm, N S
pas3feneHHbIX, TUAIEKTpUKoM ([

7)

TonmuHoM 0,5 MM, pa3HOCTh MOTEHIIMAIOB MeX Ty oOkiankamu 120 B.
OnpenenuTs 3aps/1 Ha INIACTUHAX U SHEPTUI0 KOHAEHCATOpa

351. Omnpenenuts conpoTUBIEHUE Ry (pUC. 5) eciau aMnepMeTp NOKa3bIBAET
TOK 5 A, a BombT™MeTp — Hampsbkenue U = 100 B. Bayrtpennee
conpoTuBieHue BoiapT™MeTpa R,= 2500 Om. KakoBa ommbka B onpenencHuu

Ri, ecnu B pacuerax npeHeOpedb TOKOM, TEKYIIUM Yepe3 BOIbTMETD.
352.

353. B oJeKTpUYECKOM  LIEMH, I
o A 1
U300paKeHHOH  Ha  puc. O, N | i
amriepMeTp nokasbiBaeT Tok / = 0,05 RH (V )
A, a BoibTMETp — Hampsikenue U = | I . T
l |
20 B. OmnpenenuTs CONPOTHBICHUE ' ‘

R. BonmpTMETpa, ecim R, = 1000 Owm.

35S.

356 MukpoamrepMmeTp umeeT conpotupieHue Ry =200 Om, u npu cuse
Toka / = 100 MKA crpenka W
OTKJIOHSIETCS Ha BCIO IIKAly. 5 =3 e

[IyHT, KAKOrO CONPOTUBIIEHUS Ry, Ro

Vi
HAJI0 K HEMY TOJKITIOYHUTH, YTOOBI
Rl.l.l
ero MOXHO OBLIO HCIIOJIb30BaATH

KaK MAWJJIMAMIICPMETP IJIA

n3MepeHus cuiibl Toka 10 10 MA? CxemMa NOoAKIIOUYeHHs ITyHTa IPUBEICHA
Ha puc. 7.
357. OTKIOHEHHE CTPEJNKH BOJIBTMETPA IO KOHIA IIKAJIbl COOTBETCTBYET
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Hanpspbkennto U; =15 B. Tok, Tekymuil mpu 3ToM 4epe3 BOIAbTMETp, [1 = 7,5
MA. Omnpenenutes TOK [, TEKyIIUHd 4Yepe3 BOJBTMETP, KOIJA BOJIBTMETP
NOKa3blBaeT HanpsbkeHne U, = 5 B, M BHYTpEeHHee COIPOTHUBIICHHE
BOJIbTMETPA.

358 BoapT™meTp paccunTaH Ha U3MEPEHUE MAKCUMAJIBHOIO HamnpspkeHus Uy
= 100 B. Ilpu stom uepe3 BonpT™MeTp uzuer Tok [, = 10 MA. Kaxoe
JOTIOJTHUTENBHOE ~ CONPOTUBIEHHWE R,  HYKHO  MOCJEAOBATEIbHO
IPUCOEAUHUTh K BOJBTMETPY, YTOOBI MM MOXHO OBLIO H3MEPATH
Hanpsbkenue U, = 150 B?

359. K uCTOYHMKY TOKa C BHYTPEHHUM compotuBieHueMm » = 1 Om
MOJKJIFOYAIOTCA JIBa OJIMHAKOBBIX conpoTtusieHus no R = 0,5 Om. Oaun pa3
COMPOTHUBJICHUS MOJKIIOYAIOTCS MOCIEN0BATENBHO JIPYT C APYTroM, APYrou
pa3 — mapawienpbHo. HallTh OTHOIIEHME MOIIHOCTEW, BBIACISIOIIUXCS BO
BHEILHEHN Cpelie B IEPBOM U BO BTOPOM CIIydasiX.

360.

36l. Omnpenenmuty IJIC [ BHYTpEHHEE CONPOTUBIICHUE » WCTOYHHKA
TOKA, €CJIA BO BHELIHEH 1IeNH Npu cuiie Toka [ =4 A pa3BuBaeTcs MOLIHOCTb
P, =10 Br, a npu cuite Toka [, =2 A MOIIHOCTh

(A)
P,= 8 Br. ‘ o '. J
o U o
362. ComnporusieHue OJITHOTO M3 | T Q\VJ Qi/,,
II0CJIE0BATENBHO BKJIFOYEHHBIX ] | ;I

MIPOBOJTHUKOB B 1 pa3 Oosbiie apyroro. Bo
CKOJIbKO pa3 U3MEHUTCS CUJla TOKA B IIENHU
(HampsKeHUe MOCTOSIHHO), €CJIM 3TH MPOBOJIHUKU BKIIOUYUTD MApaIIEIbHO?
363. Omnpenenutrb CONPOTUBICHHE R, HUTU JIAMIIOYKUA IO TMOKAa3aHUSAM
BoibT™MeTpa (U = 50 B) m amnepmerpa (I = 0,5 A), BKIIOYEHHBIE IO
npuBefeHHOW Hmke cxeme (puc. 8). ComporuBienue BoibT™METpa R, = 40
kKOwm.
34. B cerb c HampsbkeHuem U = 120 B BKIIIOUEHBI TpHU 3JIEKTPUUECKHE
JaMmibl, conpotuBiieHneM no Ry = 240 Owm kaxpas. Kakoit Tok [ moumer
yepe3 KaKAYI JIaMIly MpU NapajuieIbHOM, MOCJIEAOBAaTEIbHOM U JABYX
BapUAHTAaX CMEIIAHHOTO UX COCMHEHUs?
365. barapen nmeror s.a.c. 11102 B u [1,004 B, conporusnenue R; =0,5 Om
(puc. 9). Ilanenne nmoreHnuana Ha conpoTuBieHuu R, paHo U,=1 B (Tok
yepe3 R, HarpaBJjieH crpaBa HajeBo). Halitu mokazanue ammnepMerpa.
366. bartapeu umerot 3.1.C. 1,02 B u 1,003 B, conporusnenne R;=1,5
kO™, conporusienue ammnepmerpa R =0,5 kOwm (puc. 10). Ilanenue
MOTEHIIMaNIa Ha conpoTuBieHuu R, paBHo U,=1 B (Tok uepe3 R, HampaBieH
cBepXy BHU3). HaiiTu nokazanue ammnepmerpa.
367. barapeu uMmeroT 3.1.C. 11,02 B, (1,04 Bu 1,06 B, conporuBienus
Ri=4 OM, R,=6 Om u R;=8 Om (puc. 11). Haiftu Toxu / Bo Bcex ydacTKax
LETIH.
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368. B cxeme, n3o0OpaxeHHou Ha puc. 11, Toku /; u I3 HanpaBiIeHbI cpaBa
HAJIEBO, TOK [, — cBepxXy BHU3. llafeHrne nmoTreHuuana Ha CONPOTUBIIEHUHN R,
R> u R; paubl U,=Us=2U,=10 B. Haiitu 5.1.c. [t 3, €¢nmu =25B.

3. barapen umert ».4.c. L[4 [100 B, conporuBnenuss Ri=20 Owm,
R,=10 Om, R5=40 Om u Rs=30 Owm (puc. 12). HaiiTu nmokazanue amnepmerpa.
30. barapen umerot 3.4.c.1[12 [3, conporuBnenuss Ri=R;=20 Om, R,=15
Om u Rs=30 Om. Yepe3 amnepmerp Teuer Tok /[=1,5 A, HampaBiI€HHBII
cHu3y BBepx (puc. 13). Haditu 5.1.c. [u  [] a takke toku L, u [5, TeKyIue
4yepes3 CONPOTUBIICHUA R, U Rs.

371. JIBa OAMHAKOBBIX dJIEMEHTA UMEIOT 3.4.¢. [], [1[],[12 B u BHyTpeHHue
conportuBienus il 015 Om (puc. 14). Haittu toku /, u b, Tekyuue depes
conpotuiieHus R;=0,5 Om u R,=1,5 Om, a Ttakxke TOK [/ 4epe3 3JEMEHT C
3.4.c. [

372. DnemenTel uMmeroT 3.4.c. [ [[LL001,5 B u BHyTpeHHHE CONPOTUBIICHUS
ril] 0,56 Owm, conporuBinenuss Ri=R,=2 Om um R;=1 Owm, conporusicHue
amriepmerpa Ra=3 Owm (puc. 15). Halitu nokazanue amrepmerpa.

373. Tpu ucrounuka toka ¢ s.a.c. ;011 B, [U,004 Bu [J,006 B u tpu
peocrtara ¢ conpoTtuBiieHUAMU R;=5 Om, R,=10 Om u R;=2 Om cOequHEHBI,
KaK MOKa3aHo Ha pucyHke (puc. 16). OnpenenuTs CHUiibl TOKOB / B peocTaTax.
BHyTpeHHME CONPOTUBIICHUSI UICTOYHUKOB TOKA MTPEHEOPEKUMO MaJIbl.

374. OmnpenenuTh CUIy TOKa I3 B PE3UCTOPE CONPOTHUBICHUEM R; M
HanpsbkeHue Us Ha KoHLAx pesucropa, eciu (1,014 B, [1,003 B, Ri=2 Om,
R,=6 OmMm, R;=1 OM. BHYyTpEeHHHMH CONpPOTHBIICHHSIMU HCTOYHHKOB TOKa

npeHebpeus (puc. 17).

375. Cuna Toka B NpOBOAHUKE comnpoTuBieHuemM 10 OMm paBHOMEpPHO
yosiBaet ot 1=3A no /=0 3a 30 c¢. OnpeaenuTh BBIICTUBINEECS 32 ITO BPeMs
B IPOBOJHUKE KOJIMYECTBO TEIIOTHI.

376. Cunma TOKa B MPOBOJHUKE conpoTuBiieHHEM R=10 OMm paBHOMEpPHO
yobiBaeT ot /y=0 10 Imax=5 A 3a Bpemsl! [J15 c. Onpenenuts BbIICIUBIICECS
32 3TO BpeMsl B TPOBOJHUKE KOJIMUECTBO TETUIOTHI.

37]. CwunaTokKa B NPOBOJHUKE PABHOMEPHO yBenmuuBaerca ot =0 1o
HEKOTOPOTO MaKCHMAaJIbHOTO 3HaueHusi B TeueHue BpeMeHu [0 c. 3a 3To
BpeMsl B IMPOBOJAHHUKE BBIACIUIOCH KOJIWYECTBO TeminoTel O =1 kJIx.
OnpenenuTe CKOPOCTh  HAapacTaHWs TOKa B NPOBOJHUKE,  €CIIU
CONpOTHUBIIEHUE R ero paBHO 3 OMm.

378 OOMOTKa 3JIEKTPUYECKOrO0 KUISATUIBHUKA HMMEET ABe cekuuu. Ecnu
BKJIFOUEHA TOJIBKO TEpBasi CEKLMs, TO BOJAA 3aKuIaeTr yepe3 #1115 muH, ecnu
TOJBKO BTOpasi, TO 4epe3 [ 30 muH. Uepe3 CKOIbKO MUHYT 3aKHIIMT BOJA,
ecJIi 00€ CeKIIMU BKIIIOUUTh MOCIIEA0BATENBHO.

3. OOMOTKa 3JIEKTPUYECKOIO KHILITWJIBHHKA MMEET JBE CeKUuu. Ecim
BKJIFOUEHA TOJIBKO MEPBasi CEKIIMs, TO BOJA 3aKUIMaeT yepes ¢ [15 MuH, ecinu
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TOJIBKO BTOpasi, TO 4epe3 [ 30 muH. Uepe3 CKOIBKO MHHYT 3aKHIIMT BOJA,
ecyii 00€ CeKITUU BKIIIOUUTD MapajlieTbHO.

380. TemmepaTypa BoAsSHOTO TepMocTaTa o0beMoM V=1 11 nmoamepKuBaeTcs
MIOCTOSAHHOM MpW TOMOIIM HarpeBaresisi MoImHocThio P=26 Bt. Ha
HarpeBaHue Bojbl Tpatutcsi 80 % sTol mMomHocTH. Ha CKOIBKO MOHU3UTCS
TeMmIreparypa BOAbl B TepMocTare 3a BpeMs [10MuH, ecnu HarpeBareib
BBIKJTIOUUTH?

38l. Kakyio MomHOCT P mOTpediseT HarpeBaTellb JJICKTPUIECKOTO
yaitHuka, ecinu oobeMm V=1 1 Boabl 3akumnaer 4yepe3 Bpems [ [ 5 mMuH?
KakoBo conporuBienue R Harpepares, eciu HanpsikeHue B cetu U=120 B?
HauaneHas Temnepatypa Boasl 4, [113,5 °C.

382. Ha mimtke MoutHocThio P=0,5 kBT cTOUT 4aliHUK, B KOTOPBI HAJIUT

o6seM V=1 11 Boztel TipH £ 116 °C. Boja B yaifHUKe 3aKHIIeNa uepes BpeMs -
120 MuH nociie BKItoueHus INTKU. Kakoe KomuecTBO TerioThl
NOTEPSHO IIPU 3TOM Ha HArpEBaHHME CAMOI0 YalHUKA, HAa U3JIyYeHHUE U T.[.?
38. O6bem V=4,5 1 BoAbBl MOXKHO BCKHUISTUTh, 3aTPATUB DJIEKTPUUYECKYIO
sHepruto W=0,5 kBt-u. Hawanbnas temneparypa Boasl f 123 °C. Haiitu
KII/Zl narpeBaremns.

384. Cuna Toka B NpOBOJAHUKE paBHOMEPHO HapacTaeT OT [y=0 10 Inx=10 A
B TeueHue BpeMeHH [ | [B0 c. Onpenenurs CONpOTUBICHHE R NMPOBOJHMKA,
€CJIM 32 3TO BPEMsI B MPOBOJHUKE BBIACISAETCS KOIMYECTBO TemioThl O =100
kK.

401. Ilo nByM OECKOHEYHO MJIMHHBIM TMPSMOJIMHEHHBIM NapaylIeIbHbIM
IPOBOJHUKAM, pPACCTOSTHUE MeXAy KOoTopsiIMu d = 15 cM, B OAHOM
HarpaBlIeHUM TeKyT Toku I = 4 u I, = 6 A. Onpenenuth KpaTyaiuiee
pacCTOSIHUE 7 OT MPOBOJAHUKA C MEHBILIUM TOKOM JI0 MPSAMOM, BO BCEX TOUKAX
B KOTOPOM, HAIPSDKEHHOCTh MarHUTHOT'O TOJIsl paBHA HYJIIO.

402 Tlo nByM OECKOHEYHO JUIMHHBIM MPSIMOJUHEHHBIM MapaljieIbHbIM
MPOBOJAHUKAM TeKyT Toku I, = 5 u [, = 10 A B 0AHOM HalpaBICHUHU.
['eoMeTpuueckoe MECTO TOYEK, B KOTOPOM MHAYKLHS MAarHUTHOTO TMOJIs
paBHa HyYJIIO, HaXoauTcsi Ha paccrosHuM d = 10 cM OT mpoBOJHUKA C
MEHBIINM TOKOM. OINpeaeanuTh pacCTOSHUAE 7 MEXIY NPOBOJIHUKAMH.

403. Ilo nByM OECKOHEYHO MJIMHHBIM TMPSMOJIUHEHHBIM NapajlIeIbHbBIM
IIPOBOJHUKAM TEKYT TOKM [ = 2 m b, = 5 A B OJHOM HAamNpaBJICHUMU.
Paccrosinue mexay npoBoaamu d = 5 cM. OnpeieTuTh BEIMYUHY UHIYKUIUN
MarHUTHOTO MOJIsl B Ha MOJOBUHE PACCTOSHUSA MEXKY POBOJAAMM.

404. Ilo nByM OECKOHEYHO MJIMHHBIM TMPSMOJIMHEHHBIM NapaylIeIbHbIM
MPOBOJHUKAM TEKYT TOKM [} = 5 u L, = 3 A B pa3HbIX HaNpaBICHUSX.
Paccrossnue mexnay mpoBogamMu d = 8 cM. Omnpenenutb HanpsHKEHHOCTb
MAarHuTHOro moysi /4 Ha pacCcTosiHUSAX 71 = 3 M 72 = 5 CM OT MEpPBOro U
BTOPOI'O ITPOBOJIOB COOTBETCTBEHHO.

405. Ilo nByM OECKOHEYHO MJIMHHBIM TMPSMOJIMHEHHBIM NapaylIeNbHbIM
MPOBOJHUKAM TEKYT TOKU /1 =5 u I, =1 A B pa3HbIX HalpaBJICHUSX.
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Paccrosnue wexnay mnpoBogamu d = 2 cMm. Onpenenuts HHIYKIHUIO
MAarHUTHOTO MOJIA B W TOUKE HAXOMSIIECHCA HA pACCTOSHUM 71 = 1 CM U 7, = 3
CM OT IIEPBOT0 ¥ BTOPOT'O ITPOBOJIa COOTBETCTBEHHO.

406. Ilo nBymM OECKOHEYHO JIMHHBIM MPAMOJIMHEHHBIM MapajlieIbHbIM

IIPOBOJHUKAM TEKYT TOKM B OJHOM HarpasiaeHuu. Cuia TOKa B IEpBOM
npoBoae [; = 1 A, paccrosHue Mexnay npoogamu — 10 cm. B Touke,
Jexalieil Mexay IpoBOJaMU Ha PacCTOSHUU d = 3 CM OT NMEPBOTO MPOBOJA
HaIIPsLKEHHOCTD I10J1s paBHa Hyr0. Haltu cuiny Toka /, BO BTOPOM IIPOBOJIE.

407. Ilo nByM OECKOHEYHO MJIMHHBIM MPSMOJIMHENHBIM NapaylIeIbHBIM
MPOBOJHUKAM TE€KYT TOku [ = 5 A u [, = 10 A B 0OlHOM HampaBJICHUMU.
OnpenenuTs HANPSIKEHHOCTh MAarHUTHOTO H T0JIsl HAa MPSMOM, HAXOISIIIIEHCS
Ha pacctosHuAX 71 = 20 u 72 = 15 cM OT mepBOro W BTOPOro INPOBOJOB
COOTBETCTBEHHO. Paccrosinue mexay nposogamu d = 25 cMm.

408. Ilo nBymM OECKOHEYHO HAJUHHBIM MPSMOJIMHEHHBIM MapajlieIbHBIM
pOBOAHUKAM TeKyT TOKH [} = 1 A mu [, = 10 A B pa3HbIX HampaBJCHUSIX.
Paccrosinue mexay npoBojgamu d = 5 cMm. Halitu HanpsbkeHHOCTH nonst H Ha
PSAMOM, HaXOASIIEHCS HA PACCTOSHUM 71 = 5 CM U 72 = 8 CM OT NEPBOro U
BTOPOI'O ITPOBOJIOB COOTBETCTBEHHO.

409. Ilo nBymM OECKOHEYHO HAJTUHHBIM MPSMOJIMHEHHBIM MapajlieIbHBIM
MPOBOJAHUKAM TEKYT Toku [ = 2 A u [, = 1 A B 0IHOM HamlpaBJICHUHU.
Paccrosinue mexay nposojgamu d = 3 cM. Hailtu HanpsbkeHHOCTh 1osst H Ha
MPSAMOM, HAXOAAIIEHCS HAa PAaCCTOSIHUU ¥ = 4 CM OT IIPOBOJIOB.

410. Ilo naByM OECKOHEUYHO [UIMHHBIM  TPSAMBIM  TapauieIbHBIM
MIPOBOIHUKAMH, PACCTOSTHUE MEXIY KOTOpbIMU d = 15 cM, TekyT Toku [; = 70
A u =50 A B IpOTHBOINOJIOKHBIX HalpaBiieHUsX. ONpenesIuTh MarHUTHYO
WHAYKIUIO B B TOUKE, YAAIEHHON OT nepBoro Ha 7 = 20 ¢M ¥ OT BTOPOTO Ha
r» =30 cm.

411. Mexny DoNOCaMM MarHuTa Ha JBYX TOHKHX HUTAX IIOJBEIICH
TOPU30HTAIBHO JIMHEWHBIA NPOBOAHMK Maccol | r m mmuuoit /[ = 10 cm.
OnpenenuTs HaNpsHKEHHOCTh OAHOPOAHOTO MArHUTHOrO Tmons F, ecinu
TIPOBOJHUK MOJ JAeHCTBMEM MHONA OTKIOHMICA Ha yrod L = 30° mpu
MPOMYCKaHUH MO HEMY Toka [ =5 A.

412 Mexay noiaoocaMd MarHuTa Ha JBYX TOHKMX HHUTSX IOJIBELIEH
TOPU30HTAIBHO JIMHEWHBIA NMPOBOJHUK Maccol 10 r u mmmuou [ = 0,2 Mm.
HampsokeHHOCTh  OIHOpOJHOrO MarHutHoro mnonst H = 200 kA/M u
HaIlpaBJIeHa BEpTUKaIbHO. Ha kakoi yron [ OTKIOHUTCS NPOBOJHMK, €CIU
10 HEMY IPOILYCTUTh TOK [ =2 A?

413. Illunbl TeHepaTopa MPEACTABISAIOT COOOM JIBE MapasuieNbHbIE MEAHbIE
MOJIOCHI JUTMHOM [ = 2 M Ka)kJasi, OTCTOSILIUE APYT OT JAPyTa Ha pacCTOSIHUMU d
= 20 cMm. Ompenenuts cuiy [ B3aMMHOIO OTTAJIKMBAaHUS IIUH B CiIy4ae
KOPOTKOI'O 3aMbIKaHMs, KOTJa 110 HUM Te4eT TOK /i, = 10 KA.

414 Onpenenuth CHIYy B3aUMOJCUCTBHUS, NPUXOJSAUIYIOCS HA €IUHUILY
JUTMHBI TPOBOJIOB BO3YLIHOM JIMHUHU JJIEKTPOIIEPEIAYH, €CIIM TOK B JIMHUU [
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=500 A, a paccrosiHre MeXy npoBojgaMu » = 50 cm.

415. Ilo nOpsAMONMHEWHBIM JUIMHHBIM [ApaJUIEIbHBIM  MPOBOJHUKAM,
HaxXoJsIIMMCA Ha paccTOsHUM d; = 2 CcM JApyr OT JApyra, B OJHOM
HanpasieHun TekyT Toku no / = 1 A. Kakyto paboTy Ha eIMHUIlYy JUIMHBI
MIPOBOJHUKOB HY>KHO COBEPIUINTH, YTOOBI pa3ABUHYTH UX IO PACCTOSTHUS d>
=4 cM?

416. JIBa OECKOHEYHBIX MPSIMOJUHEHHBIX MapaIEIbHBIX MPOBOJHUKA C
OJIMHAKOBBIMH TOKaMH, TEKYIIUMH B OJJHOM HaIpaBJICHUH, HAXOIATCSA JPYT
OT Jpyra Ha paccTossHuM a. UToObl MX pa3gBUHYTH JO PACCTOAHUS 2a, HA
KOKJIbIA CaHTUMETP JIMHBI MPOBOJHUKA 3aTpauuBaeTcs pabota A = 138
HJlx. Onpeaenuts cUily TOKa B IPOBOAHUKAX.

417. JlBa UpSAMOJIMHEWHBIX  JJIUHHBIX  MapajyieJdbHBIX  MPOBOJHUKA
HaxoasTcsl Ha paccrosHuu d; = 10 cm npyr ot npyra. [lo npoBogHUKaM B
OJIHOM HampasiieHuu TekyT Toku [} = 20 A u I, = 30 A. Kakyto pabory A4
Ha/I0 COBEPIIUTH (Ha €IUHMILY JJIMHBI IPOBOAHHUKOB), YTOOBI pa3BUHYTH
3TH NPOBOAHUKHU 10 paccTosiHus dh = 20 cM.

418 Ilo aByM mnapaieNbHBIM MPSAMBIM TMPOBOAAM JJIMHON [ = 2.5 M
KaXIblH, HaXOAsIUMCS Ha paccTosHuM d = 20 cM Japyr OT Apyra, TEKyT
OJIMHAKOBBIE TOKH CHIION [ =1KA. BpIUMCINTD CHITYy B3aMMOJENUCTBUS TOKOB.
419. Ilo nByM mapajuieabHbIM NMPOBOAAM JJIMHOW [/ = 1 M KaXIblil TEKyT
TOKH OJIMHAKOBOM cuiibl. Pacctosinue d mexay npoBojiamu paBHo 1 cm. Toku
B3aMMOJICUCTBYIOT ¢ cuiion /"= 1 MmH. Haittu cuity Toka / B mpoBojiax.

420. Ilo nmpssMOMY rOpHU30HTAIBHO PACIIONIOKEHHOMY IPOBOY MPOMYCKAOT
Tok [; = 10A. TTox HuM Ha paccrosinuu d = 1,5 cM HaXOaUTCS MapauieIbHbIN
€My QJIIOMHHHUEBBIM MPOBOJ, MO KOTOPOMY mpomyckarlT Tok L, = 1,5 A.
Onpenenuth, KakoW JODKHA OBITh IUJIOMIAJL IIONMEPEYHOTO CEYEHUs
QIIOMUHUEBOIO TPOBOJA, YTOOBI OH YJEPKHMBAJICS HE3aKPEIUICHHBIM.
[InoTHOCTH amtomunus [ =2,7 r/cm?’.

1. Onpenenute cuny JlopeHna F, [OEHCTBYIOIIYIO Ha 3JEKTPOH,
BJIETEBLIMI CO CKOPOCTHIO [ 500 KM/C B OTHOPOJHOE MAarHUTHOE IOJ€ MOJ
yrioM [ = 30° k nuHuAM uHAykund. Maayknus marautaoro noua B = 0,5
To.

422,  DneKTpOH ABUKETCS MO OKPY>KHOCTU B OJTHOPOJTHOM MAarHUTHOM I1OJIE
HanpsbkeHHocTbio H = 10 kA/M. Bbiuucauts nepuon 7 BpallieHUs
DIIEKTPOHA.

423. OmnpenenuTh 4acCTOTy BpallleHUs 3JIEKTPOHA MO KPYroBod opOuTe B
MarHUTHOM I10Jie, UHAYKIIUS KoToporo B = 0,2 Ti.

424  DneKTpoH ABUXKETCA B OJHOPOJHOM MAarHMTHOM IIOJIE C MHIAYKIHEN B
= 0,1 Tn nepneHAUKYyISApHO JMHUAM HanpspbkeHHOCTH. Hawntu cuiy F,
JNEUCTBYIOIIYK0 Ha JJIEKTPOH CO CTOPOHBI MOJISA, €CIM PaguyC KPHUBU3HBI
Tpaekropuu R = 0,5 cm.

425. DOnexTpoH  ABWKETCS B OJHOPOJAHOM  MAarHUTHOM  TIOJIE
HarnpsbkeHHocThto H = 4 kA/M co ckopocteio [= 10 Mwm/c. Bektop
CKOPOCTH HallpaBjieH NEePIEeHIUKYJISPHO JMHUAM Hanps>keHHOcTH. Halitu
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cuiy F, ¢ KOTOpOH I0JIe JEUCTBYET HA DJIEKTPOH, U PaguyC R OKpYKHOCTH,
10 KOTOPOU OH JIBUKETCS.

426. 3apsbkeHHas dYacTula, oOsmamaromas ckopocteio] = 277 107 wM/c,
BJIETEJIA B OJIHOPOJHOE MAarHUTHOE mosie ¢ uaaykuuen B = 0,52 Tn. Haittu
oTHoIeHue Q/m 3apsiia YacTHUIIbl K €e Macce, €CIIM YacTUIla B TI0JIe omucasa
YTy OKPYKHOCTH paauycoM R = 4 cm. 110 3TOMy OTHOIIEHUIO ONPENEIUTD
Kakas 3TO 4acCTHLA.

427. DJEeKTPOH ABUKETCS B MAarHUTHOM moJie ¢ uHaykued B = 0,02 Tn mo
OKpYKHOCTH pamuycoM R = 1 cm. Onpeaenutrb KMHETHYECKYIO IHEPTHIO
AIEKTPOHA.

428 [l-yacthma  JOBWXKETCI B OJHOPOJHOM  MAarHUTHOM  TIOJIE
HanpsbkeHHocThio H = 100 kA/M 1o okpykHOCTH pamuycom R = 10 cwm.
OnpenenuTs CKOPOCTh FYACTHUIIBIL.

429. BprucauTh paanyc R 1yrv OKpY>KHOCTH, KOTOPYIO OIMCHIBAET MPOTOH
B MarHUTHOM T10Jie ¢ uHAyKuueit B = 15 mTi, ecnu ckopocTh NpOTOHA paBHA
800 xm/c.

430. Omnpenenute cuiy JlopeHna F, [OEHCTBYIOIIYIO Ha 3JEKTPOH,
BJIETEBLIMHI €O CKOPOCTHIO [ 500 KM/C B OTHOPOJHOE MAarHUTHOE IOJ€ MOJ
yrioM [ = 30° k nuHuaAM uaAykund. Maayknus marautaoro noua B = 0,5
To.

431. JIBe JMHHBIE KAaTyIIKM HAMOTaHbl Ha OOLIMU CEepACYHUK, IMpUYEM
WHIYKTUBHOCTH 3THX Karymek L, = 0,64 u L, = 0,04 I'n. Onpenenutsb, BO
CKOJIBKO pa3 YMCJIO BUTKOB B NIEPBOM KaTyIIKe OO0JIbILIE, YEM BO BTOPOIl.

432, Karymka gimuHoi / = 50 cm u guametpom d = 5 cm coaepxkut N = 200
BUTKOB. [lo karymke teuer Tok /[ = 1 A. Onpenenutb WHIYKTUBHOCTH
KATYIIKU U1 MAarHUTHBINA TOTOK, IPOHMU3bIBAIOIINI €€ TUIOIIA/lb TONEePEYHOT0
CEUYCHUS.

433. JInuHHBIA COJICHOWA UHAYKTUBHOCTBIO L = 4 MI'H conepxkutr N = 600
BUTKOB. [lmomaae mnonepeyHoro cewyeHus coseHonma S = 20 cm?
OnpenenuTs MarHUTHYI0 MHIYKIMIO TOJISI BHYTPHU COJIEHOMJA, €CIU CHia
TOKa, IPOTEKAIOIIET0 MO ero 0OMOTKE, paBHa 6 A.

434. CkoIIbKO BHUTKOB MpPOBOJOKM juamerpom d = 0,6 MM wuMmeer
OJIHOCJIOWHAss OOMOTKa KaTylIKU, HMHIYKTUBHOCTb KOTOpo L =mIH u
nuametp D =4 cM? BUTKHU IIJIOTHO MPUJIETAOT APYT K APYTY.

435 Karymka pmunont [ = 20 cm ummeer N = 400 ButkoB. I[Lmomans
MONEPEYHOro ceueHuss kKarymku S = 9 cm? HaillTu MHIYKTUBHOCTH L,
karymku. KakoBa OyJeT WHIYKTUBHOCTh L, KaTylIIKW, €CITU BHYTPh KaTyIIKA
BBEJCH KEJE3HbI cepaeuHuK? MarHuTHas HNpOHMIIAEMOCTh MaTepuaia
cepaeunuka £/ 400.

436. Ha xapronHbIii Kapkac qiuHON [ = 50 cM W TUIOMIABIO S CeUYeHUS,
paBHOU 4 cM?, HAMOTaH B OJIUH CJION MpoBoA AuameTrpom d = 0,2 MM Tak, 4TO
BUTKH TUIOTHO TIPWJIETAIOT APYT K APYTY (TOJIIIMHON W3O0JIAINHA TPEHEOPEUb).
BbIYMciInTh HHIYKTUBHOCTD L MOMYYUBIIErOCS COJIEHOUIA.

437. WuaykTuBHOCTH L coneHouaa JuiMHOM / = 1 M, HAMOTAHHOTO B OJWH
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CJIOM Ha HEMarHuTHbIA Kapkac, paBHa 1,6 MI'H. Ilmomane S ceueHus
coieHouga paBHa 20 cm? OnpenendTh YWCIO # BHUTKOB Ha KaXxJIoM
CaHTUMETPE UIMHBI COJICHON/IA.
438 OOMOTKa coJeHOWaa COCTOUT M3 N BUTKOB MEIHON TPOBOJIOKH,
nornepeyHoe ceuyeHne koropo S = 1 mm2. Jlnnna conenoupa / = 25 cMm; ero
conporusienue R = 0,2 Om. Haiitu "HIyKTUBHOCTB L coneHoua.
439. Hmeercs CONEHOUJ C KEIE3HBIM cepJeyHUKOoM nnuHou [ = 50 cw,
omaapo nonepeyoro ceueHus S = 10 cm? u yuciaom ButkoB N =1000.
HaiiTi MHIyKTUBHOCTH L 3TOTO COJIGHOW[A, €CJIM MO0 OOMOTKE COJIEHOHJa
TeuéT Tok [ =0,2 A?
440. Karymka amuaoi [ = 50 cMm u quameTpoM d = 5 cm coaepxkut N = 200
BUTKOB. [lo karymke teu€étr Tok / =1 A. Onpeaenuth HWHIYKTUBHOCTH
KAaTYIIKM ¥ MAarHUTHBIA MOTOK, MPOHU3bIBAIOIINI IJIOMIAb €€ MONEePEYHOTO
CEUCHHSI.
41. OnpenenuTs MarHUTHBIM TMOTOK CKBO3b IUIONIIaAb MOMNEPEYHOTO
ceueHHs] KaTymku (0e3 cepleyHuKa), ¢ IUIOTHOCTBIO HAMOTKH 1 = 8
BUTKOB/cM. Paanyc conenoupa » =2 cm, cuna Toka [ =2 A.
42, B oaHOpOAHOE MAarHUTHOE TMoJie HampspbkeHHocTbo H = 100 kA/m
MOMEIIIEHA KBaJipaTHasi paMmka co cropoHor a = 10 cm. IInockocts pamku
COCTaBJSICT C HAINPABICHUEM MarHuTHOro mnosst yroia 60°. Onpenenutsb
MAarHUTHBIN MMOTOK, IIPOHU3BIBAIOIINN PAMKY.
443. Tlpsmoit mpoBoa, aiuHoM [ = 20 cM ¢ TokoMm [ = 5 A, HaXOJSIIUICS B
OIHOPOJAHOM MArHUTHOM Tmone c¢ wuHaykuwen B1 0,1 Tn, pacnonoxen
MEPHEHINKYJISIPHO CUJIOBBIM JIMHHUSIM MarHuTHoro mnoss. Omnpenenutsb
paboTy CWII OIS, MOJ] AIEUCTBUEM KOTOPBIX MPOBOJHUK MEPEMECTUIICS Ha 2
CM.
444. KpaapaTHblii TPOBOMSIIHMI KOHTYpP CO CTOPOHOU a = 20 cM U TOKOM
I=10 A cB00OAHO MOJBEIICH B OJHOPOJAHOM MAarHUTHOM TOJI€ C MarHUTHOMN
uaaykuuen B = 0,2 Tn. Onpenenuts paboTy, KOTOPYHO HEOOXOIUMO
COBEpPIIUTh, YTOObI NOBEPHYTh KOHTYp Ha 90° BOKpyr ocu,
NEPHEHAUKYJIIPHON HAIPABICHUIO MAarHUTHOTO MOJIS
45. B 0aHOPOJHOM MAarHMTHOM II0JI€ ¢ MarHUTHOM nHAykuen B = 0,5 Tn
HaxXOJMUTCS KBAJAPATHBIA IMPOBOJSAIIMN KOHTYp €O CTOpoHOM a = 10 cMm m
TokoM / = 10 A. IlnmockocTe KBaapara COCTABISIET C HANPABICHUEM I1OJIS
yroi 30°. Onpeaenuts paboTy yaajieHus: KOHTYpa 3a Mpe/ebl MOJIs.
46. Kpyropoil mpoBOASAIINN KOHTYP paguycoM » =5 ¢cM u TOkoM [ =1 A
HaxOJWTCS B  MArHUTHOM  IIOJ€, TMPUYEM  IUIOCKOCTh  KOHTYpa
NepHeHANKYJIIpHa HanpaBieHuto noss. Hanpspkennocets nonst H = 10 kA/Mm.
Onpenenuts paboTy, KOTOPYIO HEOOXOJIUMO COBEPIIUTH, YTOOBI OBEPHYTH
KOHTYp Ha 90° BOKpyT OCH, COBMAAAIOUIEN C TUaMETPOM KOHTYpa.
47. Ha mvHHBIM KapTOHHBIM Kapkac, auaMmeTpoM D = 5 cM yJloXeHa
OJTHOCJIOMHAsA OOMOTKa (BHUTOK K BUTKY) U3 MPOBOJIOKH AuameTpoM d = 0,2
MM. OnpeeuTh MAarHUTHBIN MOTOK, CO3/1aBA€MbI TAKUM COJICHOMAOM IpHU
cune Toka [ =1 A.
48. Burok, B KOTOPOM IMOJJEPKUBAETCS NMOCTOsIHHASA cuia Toka [ = 50 A,
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CBOOOJTHO YCTAaHOBHJICA B OJIHOPOJTHOM MarHUTHOM IoJie MHAyKIuen B = 20
mTn. Jluamerp Butka d = 10 cm. Kakyto paGoty A HYXHO COBEPIIHUTH IS
TOT0, YTOOBI MMOBEPHYTh BUTOK OTHOCUTENIBHO OCH, COBIIAJAIOLICH C
JMaMeTpoM Ha yroa £ 60°?
449. Ilnmockuii kOHTYp ¢ TokoM [/ = 10 A pacmosio)keH B OJHOPOJAHOM
MarHuTHoM moJje (B = 2 Ti) Tak, 4To HOpMajb K KOHTYPY MEepIeHIUKYIIsIpHA
JUHUSM MAarHATHOM MHAYKIMU. Onpeaenuts padoTy, COBEPIIAeMYI0 CUIaMHU
10JIA PY MEIJIEHHOM ITOBOPOTE KOHTYpPa OKOJIO OCH, JIEXKAIIEH B IJIOCKOCTH
KOHTYpa, Ha yros £ 30°.
450. IInockuii KOHTYp, IUIOMIAAb S KOTOPOrO paBHa 25 cM?, HaxOJIWUTCA B
OJHOPOJHOM MAarHuTHOM mnoje ¢ unaykuumen B = 0,05 Tn. Onpenenutsb
MAarHUTHBIA TMOTOK @, TPOHU3BIBAIOIIMKA KOHTYp, €CJIM IUIOCKOCTh €ro
coctasiseT yroa 30° ¢ TMHUSAMHA UHAYKIUU.
451. Pamka mmomazasto S = 400 cm? paBHOMEPHO Bpaiaercs ¢ 4actoror 50
['11 OTHOCUTENBHO OCH, JIEKAIIEH B IJIOCKOCTU PAMKH U MEPHEHIUKYISPHO
CWJIOBBIM JIMHMSM MarHutHoro mnons (B = 0,5 Tiu). Onpegenutsb
amrutyaHoe 3Hauenne JJ1C uHAyKIMY, BOSHUKAIOIIEE B PAMKE.
452. MarauTHas MHAYKOHS B TOJIST MEXKIY MOJIOCAMU JBYXIOJIOCHOTO
reneparopa pasHa 0,5 Ta. Porop nmeer N = 200 ButkoB miiomansto S = 400
cMm?. OnpenenuTb 4acTOTy BpPAILLEHHUS SIKOPSI, €CIM MAKCUMAaJIbHOE 3HAaYEHUE
9J1C pasno 220 B.
483. Koporkasa karymka, coxaepxamas N = 100 BUTKOB, paBHOMEPHO
Bpamaercss B OJHOPOJAHOM MarHutHoM none (B = 0,1 Tm) c yriosoi
CKOPOCTBIO = 5 paj/c OTHOCHUTEIBHO OCH, COBIAJAIONIEH C AUAMETPOM
KATYIIKU W TEpPIEHANKYISIPHON CHUJIOBBIM JIMHUSAM MAarHUTHOTO TIOJIA.
Onpenenuts MraoBeHHoe 3HadueHue JJIC MHAYKIMHU IS T€EX MOMEHTOB
BPEMEHH, KOrJa IUIOCKOCTh KaTyIIKH COCTaBiisieT yrojil= 60° ¢ JuHHSIMU
uHaykuuu noiist. [hnomans karymku S = 100 cm?.
44. B OgHOPOOHOM MArHATHOM TMOJIE PAaBHOMEPHO  BpAIAETCS
MpsAMOYTOJibHAs paMka ¢ yactoror 50 ['n. AMmutyaa uaagyuupyemoit 3/1C
£] 3 B. Onpenenuts MaKCUMAJIbHBINA MMOTOK YEPE3 PAMKY.
455. B oagnopogHom MarHutHOM nodie (B = 0,2 Ti) paBHOMEPHO BpaliaeTcs
npsIMOYTOoJibHAsE paMka, cojepxkamasi N = 200 BUTKOB, IUIOTHO
npwieraromux apyr K apyry. Ilnomans pamku S = 100 cm?. Onpenenutb
YaCTOTY BpAILLEHUS paMKH, eciau MakcumanbsHas OJ1C, uHaynupyemas B Heu
paBHa 12,6 B.
456. MarauTHass WMHAYKUHUS B TOJST MEXKIy MOJIOCaMU ABYXIOJOCHOTO
reHeparopa paBHa 1 Ti. Porop umeer 140 BUTKOB (TUI0IIaAb KaXKI0I0 BUTKA
S = 500 cm?). Onpeaennutsb 4acTOTy BpaILEHUS SAKOPS, €CIU MaKCUMalbHOE
3nauenue DJIC unaykuun pasHo 220 B.
457. B oaHopoaHoM marHuTHOM mnojie (B = 0,2 Tn) paBHOMEPHO C 4acTOTOU
20 TI'm Bpamaerca pamka, coaepxkamas N = 500 BUTKOB, IUIOTHO
npujeralommx Apyr kK apyry. Inomans pamku S = 100 cm?. Och BpamieHust
JCKUT B IUIOCKOCTH pPaMKU M TMEPICHANKYISpHA JIMHUSM MarHUTHOU
uHaykuuu. Onpenennts MakcuManbHyo O/1C, BO3HUKAIOUIYIO B PaMKE.
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458 B ogHOpoaHOE MarHuTHOE mosie ¢ uHaykuueit B = 0,4 Tn nomenieHa
NpSIMOYTOJIbHASL paMKa € MOABUKHOW CTOPOHOMU, JiIuMHA KOTopoil a = 30 cM.
Onpenenuts I/]C UHAYKIMM, BO3HUKAIOIIEH B paMKe, €CJIM €€ IMOJABHKHAs
CTOpOHA MEpPEeMENIaeTCsd NEPHEHIUKYJIAPHO JUHUSAM MAarHUTHON HHAYKIUU
co ckopocTthio [ =10 m/c.

45%9. B MarHuTHOM MoJie, U3MEHSIONIEMCSI CO BPEMEHEM IO 3aKOHy B =
Bocos [ t (Bo= 0,1 Tn, [ = 4 pan/c), moMeleHa KBaapaTHas paMKa CO
cTopoHo a = 20 cM, mpudYeM HOpMajb K paMKe o0pa3yeT ¢ HampaBJIeHUEM
nosst yroa = 45°. Onpenenute 3/]C MHIYyKIIMK, BO3HUKAIOIIYIO B PAMKE B
MOMEHT BPEMEHHU ¢ = 5 CEK.

460. Conenoun auamerpoMm d = 4 cm, umeromuii N = 500 BUTKOB,
MOMEUIEH B MATHUTHOE T0JIE, MHIYKIHSI KOTOPOTO U3MEHSIETCS CO BPEMEHEM
co ckopocteto 5 MTn/c. Onpenenutry 3AC HHAYKIHMH, BO3HUKAIOIIYIO B
COJICHOUJIE, €CJIIM OChb COJICHOWJIa COCTaBIsI€T C BEKTOPOM MAarHUTHOMN
MHIYKIUU yroiu = 60°.

46l. Omnpenenutb Yepe3 CKOJIBKO BPEMEHHM, CHJIa TOKa 3aMbIKaHHS
nocturaet 0,95 mpenenbHOro 3Ha4€HUsl, €CJIM UCTOYHHMK TOKA 3aMBIKAIOT Ha
KAaTYyLIKy cOnpoTuBiieHnEM R = 12 Om u uHAyKTUBHOCTBIO L = 0,5 T'H.

462. Karymky uHIyKTUBHOCTHIO L = 0,6 I'H MOJIKIIOYAIOT K UCTOYHHUKY
Toka. OnpenenuTs CONPOTUBJICHUE KATYIIKH, €CIU 3a BpeMs ¢ = 3 ¢ cuia
Toka gocturia 80% npenebHOTro 3HaUYCHUS.

463. N cTOYHMK TOKA 3aMKHYJIM Ha KaTylIKy conpotuBieHrueM R =20 Om u
MHOYKTUBHOCTRIO L = 0,2 I'H. Uepe3 kakoe BpeMs cuia TOKa B LENU
nocturdeT 50% oT MakCUMalbHOTO 3HAYCHUS ?

464. IIpoBOJIOYHBIN BUTOK paguycoM 7 = 4 cM, UMEIOIIUN COMPOTUBIICHUE
R = 0,01 Om, HaxoAUTCSA B OAHOPOJHOM MAarHUTHOM MOJI€ ¢ UHAYKIUEH B =
0,04 Tn. Ilnockocts pamku coctaBiseT yroj = 30° ¢ JIMHUSAMHA HHAYKLIUU
nosisi. Kakoe koim4uecTBO 3iekTpudecTBa () MPOTEUYET MO MPOBOJIHUKY, €CIIU
MAarHMUTHOE I0JIE€ UCUEZHET?

465. IIpoBosioyHOE KOJIBIIO paauycoMm » = 10 cM nexur Ha ctoiie. Kakoe
KOJIMYECTBO 3JIEKTpUuecTBa () MPOTEUET MO KOJIbILY, €CJIH €r0 MEPEBEPHYTH C
oJHOM cTopoHbl Ha Jpyryro? CompotuBieHue R kosbia paBHo 0,05 Ow.
BeprtukanbHasi cOCTaBisIOMas UHAYKIUA B MarHUTHOTO MOJisi 3eMJIM paBHA
50 MxTm.

466. OOmoTka coseHouga umeet conpotuBieHne R = 10 Om. KakoBa ero
WHIyKTUBHOCTB, €CIU IIPU NpOox0xkacHuU Toka 3a 0,05 ¢ B HEM BhIIEIAECTCS
KOJIMYECTBO  TEIJIOThl, HSKBUBAJICHTHOEC HSHEPrUM MArHUTHOTO  TOJs
coseHona’?

467. UYepe3 KaTylmiKy, HHAYKTUBHOCTb L koTopou paBHa 200 w™lH,
MIPOTEKAET TOK, M3MEHAOUIMICA N0 3akoHy [ =2cos3t. Onpenenntb 3aKOH
m3MeHenus OJJIC camMOMHAyKIMM W MakcuMmaibHoe 3Hauenue OJ[C
CaMOUHYKIIHH.

468 Karymka umeer nHIyKTUBHOCTD L = 0,2 I'H u conpoTtusiienne R =1,64
OM. Bo ckoibkO pa3 yMEHbIIUTCA TOK B Karyike yepe3 Bpems ¢ = 0,05 ¢

nocye Toro, kak J/[C BhIKIIIOUEHA U KaTylIKa 3aMKHYTa HAKOPOTKO?
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469. DOnekrtpuyeckas JamIlO4Ka, COMNPOTHUBICHUE KOTOPOM B TOpsAYEM
coctostHun R = 10 Owm, monknroyaercs yepe3 Jpoccenb K 12-BOJIBTHOMY
akkyMmyJatopy. MHaykTuBHOCTh nipoccens L = 2 I'H, conpoTtuBieHue » =1
OM. Yepes kakoe BpeMmsi ¢ TIOCII€ BKJIKOYEHHUS JaMIIOYKa 3aropuTcs, €CJii OHa
HAaYMHAET 3aMETHO CBETUTHCS IIPU HANpsKeHUH Ha Held U = 6 B?

470. Conenoun coxepxutr N =1000 ButkoB. Ilnomans S ceueHus
cepaeunrka paBHa 10 cm? [lo oOMOTKe TEUET TOK, CO3AAIOLIMNA MOJiEe C
uaaykuvent B = 1,5 Tn. Haitu cpegnroro 3/1C MHAYKINMH, BO3HUKAIOWIEH B
COJICHOUJIE, €CIIA TOK YMEHBIIWIICS 10 HYJIs 3a Bpems ¢ = 500 Mkc.

471. Ha xakoii Auamna3oH JUIMH BOJH MOXXHO HACTPOUThH KOJI€OATEIIbHBIN
KOHTYp, €CJIU €ro MHAYKTUBHOCTh L=2MI'H, a €eMKOCTb MOKET MEHSATHCS OT
Ci=69 n® no C,=533 nd?

472, KonebarenbHbI KOHTYP COCTOUT M3 KOHJEHcaTopa eMKocThio C=0,2
MK® U Karymwku C UHAYKTUBHOCTBIO [=5,07 w™MIH. Ilpm kakom
JorapuMUYECKOM JICKPEeMEHTE 3aTyxaHusi ® pa3HOCTh TOTCHIMAIOB Ha
oOKasKkax KOHJIeHcaTopa 3a BpeMs =1 Mc yMeHbIIUTCS B TpH pa3a? KakoBo
IIPH 3TOM CONPOTHUBIICHUE R nienu?

473. HWunyxtuBHOCTH L KojebatenbHOro KoHTypa paBHa 0,5 mI'H. KakoBa
JOJKHA OBITh JIEKTPOEMKOCTh C KOHTYpa, YTOOBI OH PE30HUPOBAIT HA JITTUHY
BOJIHBI =300 HM?

474, Karymka aiuHoi /=50 cM ¥ 1I0maapio nomnepeynoro ceueHuss S=10
CM? BKJIIOUEHA B €I IEPEMEHHOr0 Toka yactoto v =50 I't. Yuciao BUTKOB
karymku N=3000. Haiitu comporuBnenue R karymku. Ecou caur a3
MEXy HaIpsiKEHUEM B TOKOM =60°.

475. KonebarenpHBIM KOHTYP COCTOUT M3 KOHJACHCATOpa eMKOCThI0 C=2,22
HO ¥ karymku JiuHou [=20 cM U3 MeaHOUW MPOBOJIOKU auameTpoM d=0,5
MM. Haiftn norapudmudecknii TeKpeMeHT 3aTyXaHus KoIeOaHHiA.

476. KonebarenbHbIi KOHTYp COJAEPXKUT KATyIIKy WHAYKTUBHOCTH L=25

MI'H, koHAEHCAaTOp eMKOCThI0 C=10 MK® U pe3ucTop conpotuBieHueM R=1
OM. KonpaeHcaTop 3apsKeH KOJIMYECTBOM »diekTpuuectBa (On=1 MK
OnpenenuTh nepuoj KoJeOaHWM KOHTypa, JIOrapu(PMUYECKUud JIEKpEeMEHT
3aTyXxaHusl KoJIeOaHWW M ypaBHEHUE 3aBUCHUMOCTH W3MEHEHHS HAIpPSOIKEHUS
Ha 0OKJIaJKaX KOHJIEHCAaTOpa OT BPEMEHH.

47]. B uens nepeMeHHOro Toka yactotod v =50 ['i BKIIIOYEHA KaTyllKa
nuHOM /=30 cM | TUI0IAa b0 TTonepeyHoro ceuenust S=10 cM?, conepxkaras
N=1000 ButkoB. OmnpeaenuTh CONMPOTUBICHUE R KaTyIIKU, eciu caBur (a3
MEXKy HanpsiKEeHUeM 1 ToOkoM =30°.

478 KonebarenbHbIN KOHTYP COACPKUT KOHIAEHCATOP eMKOCThi0 C=8 D u
KaTyLIKy UHIYKTUBHOCTBHIO L=0,5 MI'H. KakoBO MakcuManbHOE HanpsiKEeHUE
Umax Ha OOKJIAQJKaX KOHAEHCATOPA, €CIM MaKCHUMalbHAas CHJIA TOKA Imax =4
MA?

4P9. Karymka uHIyKTUBHOCTBIO L=1 MI'H M BO3AyIIHBIM KOHJIEHCATOP,

COCTOSIIIMM W3 JBYX KpPYTJIbIX IUIACTHH auamerpoM D =20 cMm Kaxnas,
COCIMHEHBI MapayieabHo. PaccTrosiHue d Mexay IMiacTUHaMu paBHO 1 cw.
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Omnpenenuts nepuoj 7' KojaeOaHmii.
KonebarenbHblit KOHTYp UMeeT UHAYKTUBHOCTH L = 1,6 MI'H, emxocTh C=0,04 MKD u
MAaKCHUMaJIbHOE HaNpsHKEHUE HA 3aKUMaxX Unsx = 200 B. Uemy paBHa MakcumaibHas cuia
TOKA Imax B KOHTYpe? CONpOTHUBIEHUE KOHTYP HUYTOKHO MAJIO.
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5. Kputepuu oumeHkM pacdeTHo-rpaduueckoii padoTbl u
THUNOBBIE OIIMOKH MPH ee BHINOJTHEHNH.

Kputepun onieHku pacueTHo-rpaduyeckoit paboThl:

- OIIEHKa «3auTE€HO» BBICTABIISIETCS OOyYalolEeMycsi B TOM Clyd4ae,
€CJIM BCE 3aJ]a4d PEIICHbI, K 3a/1ayaM MPUBEJEHBI MOSCHEHMUS,;

- OLEHKAa «HE 3aYTE€HO» CTaBUTCS B TOM CJyyae, €cClii Kakas-Jnbo
3aJjla4ya OTCYTCTBYET WJIM MPUBENECHBI HEJOCTATOYHBIEC IMOSCHEHUS K PEIICHHIO
3aJ1ayu.

[Ipyn BbINOSHEHUH pacyeTHO-Tpaduueckoil paboThl MO (U3MKE YACTO
BCTPEYAIOTCS CIEAYIOIINE OMIHOKHU:

1. He cobmtoaens! npaBuia opopmMiieHHs pacueTHO-rpaduueckoil paboThI.

2. He Bblgep:kaHa CTpyKTypa pacdeTHO-rpaduueckoil  pabOThI
(oTcytcTBYeT OMOIMOrpaduuecKuil CIUCOK, TEOPETUYECKas YacTh K 3aJa4e U T.

I.).

3. He yka3zaHbl eIMHUIIBI K3MEPEHHUSI MTOJTYYEHHBIX PE3YJIbTATOB.

4. B 3amade OTCYTCTBYIOT BBIBOJIBI MIIM COJIEP’KUMOE BBIBOJIOB K 3a/1a4e
HEKOHCTPYKTUBHBI.

5. OrcytcTBue TOTOBHOCTH oOyuaroierocs OTBEYaTh Ha
TEOPETHUUECKHUE BOIMIPOCHI, SBISIOLIUECS OCHOBOW IS PEIICHUS 3aJauH.

6. 3amaHue Ha pacyeTHO-rpaUUYECKyl0 padoTy BBIIIOJHEHO HE IO
CBOEMY BapHaHTYy.
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aHAIMTHYECKHUI TIOPTaJl B 00JaCTH HAYKH,
TEXHOJIOTUH, MEAULIMHBI U 00pa30BaHus,
HayyHas 3NeKTpoHHas 6ubnuoreka Elibrary coiep>kamiuii pedepartsbl U MOJHBIE TEKCThI
http://elibrary.ru/ Oostee 26 MITH HAy4YHBIX CTaTei
nyOJUKaNnui, B TOM YHCIIE JICKTPOHHBIE
Bepcun 6oiree S600 poCCHIICKUX HAyYHO-
TEXHHYECKHX JKYPHAJIOB, U3 KOTOPBIX OoJee
4800 xypHaJIOB B OTKPBITOM JOCTYTIE
CBOOOJIHBIN TOCTYII
®enepanpHblil nopran «Poccuiickoe
00pa3oBaHME» — YHUKAJIbHBIA HHTEPHET-

Acconmanys WHXeHepHOro o0pa3oBanus Poccun
http://www.ac-raee.ru/

®enepanbhblil nopran «Poccuiickoe pecypc B cepe oOpa3oBaHUsI U HAYKH.
oOpa3zoBaHue» [ DIEKTPOHHBIH E>xeHeBHO MyOIMKYyeT caMble aKTyasbHbIE
pecypc] — http:// www.edu.ru HOBOCTH, aHOHCHI COOBITHIA,

MH(POPMALIMOHHBIE MaTepHaIbl IS
LIMPOKOTo Kpyra ynrarenei. ExxeHenensHo
Ha NOpTaJle Pa3MEILAITCs SKCKIIIO3UBHBIE
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1. TIpodeccuonanpHas 6a3a JTaHHBIX H
HUH()OPMAIIMOHHO-CIIPABOYHBIEC CHCTEMBI

WNudopmarus o nmpaBe COOCTBEHHOCTH
(PEKBU3HUTHI JOTOBOPA)

MaTepHalbl, HHTEPBBIO C BEAYIIUMHU
CIICIHATMCTaMU — TIeJIaroraMu,
MICHXOJIOTAMH, YYSHBIMH, PETTOPTAKHU H
aHAIINTHYECKHUE CTAThH.

YuTaTenu moyrydaroT I0CTyl K HOPMaTHBHO-
paBoBO# 6aze ceprl 0OpazoBaHusl, OHU
MOTYT TIOJIH30BATHCS CAMBIMH PA3TUIHBIMU
MIOJIE3HBIMHU CEPBHCAMHU — TAKHMHU, KaK
OHJIAWH-TECTUPOBAHKE, OMPOCHI TI0
aKTyaJIbHBIM TEeMaM H T.J1.
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NNPUJIOXEHHUE 1
MHUHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHMSI POCCUMCKOM ®EJIEPALIMA
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/JEHUE
BBICIHIEI'O OBPA30OBAHUSA
«MOCKOBCKHUM MOJUTEXHUYECKUA YHUBEPCUTET»
YEBOKCAPCKHI MHCTUTYT (PUJIUAJT) MOCKOBCKOI'O NOJUTEXHUYECKOI'O YHUBEPCHUTETA

Kadenpa UHdopMalMOHHBIX TEXHOJOTH, 3JIEKTPOIHEPIreTHKHA U CHCTEM
YIpaBJICHUSA

PACUHETHO-I'PAONYECKAS PABOTA
no pucuumiinae «PU3UKA»

HaumeHnoBanue Tembl

BeinmosHmI: cTyaeHT  Kypca
OTZIEJICHUS
10 HAMPABJICHUIO

O.N.0.

HayuHsblii pyKOBOIUTEIB:

JOJIDKHOCTB, 3BaHUC

©.1.0.

Ouenka

Jara « » 2022r.

Yebokcapsr 2022
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I. TABJIMLBI ®U3MYECKNX BEJIMUMH

OcHOBHBIE (]m:«mqecmle MNOCTOAAHHbIC (OprI‘J'IeHHbIe 3Ha‘leHl/Iﬂ)

Tabnuna 1
YckopeHne cBOOOIHOTO TaACHUS g 9,81 m/c?
['paBuTaLIMOHHASI TOCTOSIHHASA G 6,670 10-11y2/(xrlJ ¢)
[TocrosiuHas ABoraapo N, 6,020 10,5 MO !
MounsipHast ra3oBasi HOCTOSIHHAA R 8,31 JIx/(monb ] K)
ITocTtosinHas bonbiiMana k 1,380 10-23 JT/K
DJIeMEHTapHBIN 3apsi e 1,60-10"° K
Macca smekTpoHa m, 9,11-103 kr
VY ienbHbBIN 3apsiT JICKTPOHA e/m 1,76-10" Ku/kr
ITocTostnHas ®apanest F 9,65-107 Kii/momb
CKOpoCTb CBETa B BaKyyMe c 3,00-10* m/c
DnekTpudecKkas oCTOSTHHAsI 0o 8,85-102 d/m
MaruuTHas oCTOsHHasA Do 471-10" T'a/m
DIEKTPOH-BOJIBT 9B 1,60-107" JTx
8 a
'''''' I ARE VRIS )
P e [
e A e e T
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25 i et td Lorst | — | I
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o) |jﬂ"[ | | L#r | r_l i _|__| [ 1 L] |
g0 AT I L1 L
r.;_ ..+{T ..!__' : L I I_ !-__.__I__ I ._'.._l—._
C | *,__;_1_: ? T ___l THO L
§F 4D gNNNENERRRRNEEEANEENABREE
. J1 1A A A R EEEREERE | 4]
Is : = S L T i '
&I B S EEENEEEN NN RSN R A
4-__}{._-;_._;_:;._!_ I Kb =
[N =TT
&s E N ol R ! | | ;
] R o | | )
HE e
aE e 3 = Tyl TAEEEANEEE
P PR
&gj I P ih_'i-ui-_ 41 ! ;_ _: || FER .| o -
[ Sff— '. - | | | i I B =
ﬁ;p; ENYE NN E NS A REE
I . 15 Ll 1 ) 5 < S O L 0 W
] 1 | S "_! HEHESEERREER
L | I L T A 28 I G 1
f £00 joao £a0 [gog 2500 #,Alm

CBsi3p MEXly MATHUTHOW MHAYKIKEH B Mo B eppOMarHeTHKE U
HaIPSHKEHHOCTHIO /1 HAMarHM4MBAIOIIETO OIS

30




I.[I/IC)JIBKTpI/I‘IeCKaH IMPOHUIAEMOCTD

Tabmura 2

U
Bona 81 Bock 7,8
Macno (TpanchopmaTopHOe) 2,2 Kepocun 2,0
[Mapadun 2,0 Macio 5,0
Cmona 7,0 Dapdop 5,0
Crekio 7,0 D00HUT 3,0
YaenabHoe 3JIeKTPUYECKOe CONMPOTUBJIEHUE
Tabnuna 0, 10¢ BemecTBo 0, 10
3BemectBO Om/m Om/m
AnmoMuHUR 0,026 Huxpom 100
I'padur 0,039 PryTs 0,94
Mens 0,017 CBuHell 0,22
Keneso 0,098 Cranb 0,1

II. HEKOTOPBIE CBEJAEHHMA O EAMHNIAX ®U3NYECKNX BEJIMYNH

Tabauma 4
OcHOBHbBIE ¥ IPOU3BOIHbIE
eIUHUIBI YIEKTPUYECKHUX H MAarHTHBIX
BesnunH B CU
Bennunna Enunnna
orpezesieHue HauMEHOBaHUE o0o03Haue
HUE

DNEeKTPUUYECKUM 3apsij O=IAt KYJIOH Kn
JluneiiHas MIOTHOCTD =0/ KYJIOH Ha METp K/
JIEKTPUYECKOIO 3apsaaa [=0/S KYJIOH Ha METp B KBaJpare M
[ToBepxHOCTHAS IIIOTHOCTH 0=0v KYJIOH Ha MeTp B KyOe Ki/m2
3JEKTPUUECKOTr0 3apsiaa E=U/d BOJIT Ha METP Ki/m
OO0beMHas IOTHOCTh P=01 KYJIOH'METp B/M
3IIEKTPUYECKOTO 3apsia g Y KM
HampskeHHOCTD 37IeKTPUUYECKOTO 0 g
TOJIst D= E
DJIEKTPUYECKUI MOMEHT JTUTIOJS P=L-AS
[ToTeHuman 3JeKTPUYECKOTO MO V=D4 BOJIBT B
DNEKTPUUECKOE CMELLIEHUE ‘gf y KYJIOH Ha KBaJIpaTHbIA METP Ko/m?
[ToTok ameKkTprudecKon / QU KYJIOH'METp B KBaJIparte Ko-m?
HaIPSKEHHOCTU ) KYJIOH Kn
[ToTOK AIEKTPUYECKOTO CMELIEHUS J=Is KYJIOH Ha KBaJpaTHBIA METP Kn/m
[Tonsipr30BaHHOCTH R=U/ dapan 2P
DneKTpuyecKas eMKOCTh D] aMmriep A
CuJjia Toka =R-S/l amIiep Ha KBaJpaTHBI METP A/m?
[I1OTHOCTB 3JEKTPUUECKOTO TOKA G:D] /R
DIIEKTPUYECKOE COMPOTUBIICHUE =1/J oM Om

U=4/0
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VY aenpHOE 2IEKTPUIECKOE 0=4,/0 | omMerp Om'M
COTPOTHUBIICHUE b=<v>/E CUMEHC Cm
DeKTpruYecKast MPOBOAUMOCTD B=M, /(IS | CHMCHC Ha METp Cm/Mm
VY nenbHas 35eKTpUdecKas ) BOJIBT B
MPOBOJIUMOCTh
Hamnpsioxenue
OJ1C (a7eKTpOoABIIKYIIIAS CHJIA) BOJIBT B
[ToaBMXHOCTH HIOHOB m*/(B-¢)
MarauTtHas HHAYKIHAS Tecna Tn
HanpsikeHHOCTh MArHUTHOTO TTOJIS = aMIep Ha METp A/m
HamaramnuyeHnoctsb B/ OD J aMIep Ha MeTp A/M
MarsHuTHbII1 MOMEHT P=I'S aMIlep-MeTp B KBaJpare AM
2
MarsHuTHBIH TOTOK D=B-4AS BeOep B6
[ToTokocnerienne VY=N-@ BeOep B6
WNHIyKTHBHOCTH L=/l reHpU I'n
Tabmuna 5
Koy puumentsl nepeBoaa BHECHCTEMHBIX eIUHUIl B euHunbl CU
Bennunna Haspanne | O6o3nauenue | Cssisb ¢ equanmamu CU
DJIEKTPUUECKUN MOMEHT JMITOJIS nebait D 1D =3,34-10*Ki'm
VY nenbHoe 3IEKTPUYECKOe Om'MM?/M | 1 OM-MM*/M =10°Om M
COIIPOTHBIICHUE I'c 1Tc=10"Tna
MarnuTtHas MHAYKOUS raycc Mk 1 Mkc =10°B6
MaruuTHBIN TOTOK MaKCBEJLI c 15 =10%/=79,6 A/m
HanpsikeHHOCTh MAarHUTHOTO MOJISL | 3PCTEN C)
Tabmuna 6
IIpucraBka MHoxute IIpucraBka MHoxu-
b TeNb
Haumeno- O603Ha- Haumeno- O6o03HaueHue
BaHHE YeHUE BaHUE
aTTo a 10-18 JeKa na 10!
bemTo [0} 1015 T'eKTO r 102
IIHKO i} 10-12 KHUJIO K 10°
HaHO H 10 Mmera M 10°
MHKPO MK 10-6 rura r 10°
MUJLIA M 103 Tepa T 1012
CaHTHU c 10-2 rera I1 1015
aenu i} 10! JKCa €] 1018
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