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1. ITacopt
(¢oHIa OLIEHOYHBIX CPEACTB

1.1.Mogesid KOHTPOJIMPYEeMbIX KOMIIETEHIIUI

OueHOYHBIE CPEACTBA JJII KOHTPOJSA MO AUCUUILIMHE HAlpaBiI€Hbl HA TPOBEPKY
3HAHUI U YMEHUH CTYIEHTOB, SIBJISIOIIMXCS OCHOBOM (hOPMHPOBAHHUA Y OOy4arOIIUXCS
KOMITETEH LI
[1K-1 Crioco0eH K y4acTuio B pa3paboTKe METOI0B IPOrHO3UPOBAHUS KOJIMYECTBEHHBIX
XApaKTEpUCTUK MPOLECCOB, MPOTEKAIOIIMX B KOHKPETHBIX TEXHHMYECKUX CHCTEMaxX Ha
OCHOBE CYLIECTBYIOIINX METOIUK
IIK-1 3Hare MeTOAbl MPOTHO3MPOBAHMS KOJIUYECTBEHHBIX XAPAKTEPUCTUK MPOLIECCOB,
MIPOTEKAKOIIUX
B KOHKPETHBIX TEXHUYECKUX CUCTEMAX Ha OCHOBE CYIIECTBYIOIINX METOAUK
I[IK-1 VYmerp paspabarbiBaTh  METOJbl  MPOTHO3UPOBAHMSI  KOJIMYECTBEHHBIX
XapaKTEPUCTUK MPOLIECCOB, MPOTEKAOIIMNX B KOHKPETHBIX TEXHMYECKHX CHCTEMax Ha
OCHOBE CYIIECTBYIOIINX METOAUK
[IK-1 Brnagete MeTrogamMu MPOTHO3UPOBAHUS KOJMYECTBEHHBIX XapaKTEPUCTUK
IPOLIECCOB, MPOTEKAKIIMX B KOHKPETHBIX TEXHUYECKUX CHUCTEMax Ha OCHOBE
CYLIECTBYIOIIUX METOAUK. B3auMoneicTBusi u3lydeHHss C OObEKTaMU IKUBOH U
HEXUBOU TMPHUPOJIBI, SKOJOTUUECKUI MOHUTOPUHT OKpYXKAIOUIel cpeabl, o0ecreueHne
0e30MacHOCTH  SIACPHBIX ~ MaTepuajoB, OOBEKTOB W  YCTAHOBOK  aTOMHOM
IIPOMBIIIUIEHHOCTH U SHEPTETUKH.

OIIK-1 Cnocob6en ucmonb3oBaTh 0a30BbIE 3HAHUSI €CTECTBEHHOHAYYHBIX JAUCLUUIUINH B
npodeccuoHaNbHON AESITeNIbHOCTH, NMPUMEHSATh METOAbl MaTeMaTHYECKOro aHaIu3a
MMOJIEJIMPOBAHMS], TEOPETUUECKOTO U SIKCIEPUMEHTATILHOTO HCCIEAOBAHUS

OIIK-1 3nare 0a30Bble 3aKOHBI E€CTECTBEHHOHAYYHBIX JUCIMIUIMH; OCHOBHBIC
MaTeMaTUYeCKUe 3aKOHbl; OCHOBHBbIE (DU3UYECKHE SBJICHUSA, MPOLECCHl, 3aKOHBI U
IpaHULbl UX TPUMEHUMOCTH; CYIIHOCTh OCHOBHBIX XMMHUUYECKHUX 3aKOHOB U SIBJICHUI;
METO/Ibl MaTEMaTUYECKOrO0 MOJEIMPOBAHUS, TEOPETUUECKOTO U SKCIEPUMEHTAIBHOTO
UCCIIEA0BaHUS

OIIK-1 YmeTh BBISBIATH €CTECTBEHHOHAYYHYIO CYLIHOCTH MpPOOJieM, BO3HUKAIOIIMX B
xone  npodeCcCHOHAIBHOM  AESITeNbHOCTH, MPHUBIEKAaTh Uil  MX  pEUIeHUs
COOTBETCTBYIONTUH (hU3MKOMATEMATHYECKUN anmapar

OIIK-1 Bmamerp MareMaTHYeCKUM amnmapaTroM i pa3padOTKH MOJEEH MPOIECCOB U
SBJICHUH, pEIICHHs] MPAKTUUECKUX 3a7a4 NPOPECCUOHATBHON 1eATEIbHOCTH; HaBbIKAMU
MCIIOJIb30BaHMs OCHOBHBIX 00Ie(U3NYECKUX 3aKOHOB U MPUHIUIIOB

YKE-1 Cnocoben UCmonb30BaTh 3HAHUS €CTECTBEHHOHAYYHBIX TUCHUIUINH, IPUMEHSIThH
METOJbl ~MareMAaTU4YECKOr0 aHalu3a W  MOJEJIUPOBAHMS, TEOPETHYECKOTO U
AKCIIEPUMEHTAIIBHOTO UCCIIEOBAHUS B IOCTABIICHHBIX 3a/1a4aX

YKE-1 3Harb: OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHbBIX JHUCLUIUIMH, METOBI
MaTEMaTUYECKOTO aHAJIU3a U MOJEIUPOBAHHUS, TEOPETUUECKOTO U IKCIEPUMEHTAIBHOTO
UCCIIEA0BaHUS

YKE-1 yMeTh: uCnonb30BaTh MaTEMaTHYECKUE METOBI B TEXHUYECKUX NPHIIOKCHUSX,
pPacCUMTHIBaTh OCHOBHBIE YHWCJIOBBIE XapaKTEPUCTHKU CIYYaWHBIX BEJIUYHMH, PEUIaTh



OCHOBHBIC 3aa4Hn MaTeMaTHU4EeCKOM CTAaTUCTUKU, pCIIATh TUIIOBLIC PACUCTHBIC 3a1a49N
VKE-1 BJIaJCTb. MCTOAaMHU MATEMATHUYCCKOI0 aHalln3a M MOACIIMPOBAHUA, MCTOAJaMU
pPEUICHUA 3aJa4 aHall3a M pacuc€Ta XapaKTCPUCTHUK (1)I/I?>I/I‘{CCKI/IX CHCTEM, OCHOBHBIMUA
IpueMamMu O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX  JAHHBIX, METOAAMU pa6OTLI C
MPpUKIaJHbIMU IIPOTPAMMHBIMHUIIPOAYKTAMHU

1.2. IlporpaMma onleHMBAHUSI KOHTPOJIMPYEMbIX KOMIIETEHIMI 110 3TANIaM HX
(popmupoBanus

Kon HanMeHnoBaHME OLIEHOYHOTO CPECTBA
Koutponupyemebie .
No KOHTPOJINPYEMOU . .
pa3aeibl Texkymmin PyGexubIit [[IpomexyTodHa
T1/T1 KOMITETCHIIUU
TV CLUATUIHBI KOHTPOJIb KOHTPOJIb | aTTeCTalus
WU €€ YacTH
[TP Nel
OIIK-1,ITIK-  UIP Nel, 2,3
1 JJIEKTPUUECTBO 1.VKE-1 Onpoc Nel K1
/13
P No2 DK3aMeH
OIIK-1,ITIK- UIP Ne 4, 5
2 MarneTusm 1.VKE-1 Orpoc Ne 2 KM
/13

[1P — xoHTpoONbHAs paboTa Ha mpakTuueckoMm 3ausaTuu; U3 — uHauBuIyampHOE
nomamnHee 3ananue; JIP — maboparopuas padora; K1 — koHTpOib MO uTOTaMm.

1.3. OcHOBHBIE TOKA3aTeJIH OLICHUBAHUSA KOMIIETeHIIMIi

CootHecenue GOpMUPYEMBIX KOMIIETEHIIMA CO 3HAHUSMU, YMEHUSMH M HaBbIKAMH
PUBEJICHO B CIEAYIOIIEH TaOuuIle:

[IpoekTrpyembie pe3yabTaThl OCBOCHUS

naucuuInael «O0mmas gpusuka (JneKTpuyecTBo U |CpeacTsa U
Hnnexe MarHeTusMm)» U UHAUKATOPbl (hOPMUPOBAHUS TEXHOJIOTUH
KOMIETCHIINH KOMIIETEHITNI OIICHKHU

3nanus (3) Ymenus (Y) Hagrixu (B)
OIIK-1,I1K- I1P, UJ13, JIP,
LYKE-1 31, 32 Vi B1, B2 onpoc

OcHOBHBIE TIOKA3aTEeNIM OICHUBAHMS 3HAHWMA, YMEHUN W HABBIKOB, HEOOXOIUMBIX JIJIS
(dbopMHUpOBaHUS KOMIIETCHIINH, MPEACTaBICHBI B Ta0mie 1.

Tabnuna 1. Pe3ynwsrarel ocBoeHus: aucuuiuinHbl «OO0mas ¢uzuka (DIEKTPUUECTBO U
MarHeTH3M )», MOJIeKAIIUE POBEPKE.



Pesynbrarer 00y4ueHus

OCHOBHBIE TTOKa3aTeIIN OLICHKHU PE3YyJILTaTOB

dopmupy

(ocBOCHHBIE YMEHUS, eMble
YCBOCHHbIE 3HAHU) KOMITETEH
117041
31 — OCHOBHBIE DopMyYIUPOBKA, 3aIIUCh U MOACHEHUE cheayomux nouaruii u  |YKE-1,
¢usnueckue sBICHUA U |opMyd: OIIK-1

OCHOBHBIE 3aKOHBI
(bU3MKK; TPAaHULIBI UX
IPUMEHUMOCTH,
MPUMEHEHHE 3aKOHOB B
BAYKHENIINX
MPAKTUYECKUX
MPUIIOKEHUSX;

32 — OCHOBHBIE
(bu3nUeCKre BETUYMUHBI U
(du3nUecKre KOHCTAHTHI,
UX OIpEICTICHUE, CMBICI,
CrocoObI ¥ CTMHMIIBI
U3MEPCHUSI.

- DJIGKTPUYECKHM  3apsij,  d3JIEKTPOCTAaTHYECKOE  IMOoJe,
HaNpPSDKEHHOCTh  3JIEKTPOCTATUYECKOTO TOJsS, TOJe AMIIONS,
NOTCHIUAJI JJICKTPOCTATUYCCKOTO I10JIA, 3KBUIIOTCHIUAJILHBIC
MOBEPXHOCTH, HAMPSHKEHHOCTh IIOJI, THIIBI JIUAJIEKTPUKOB,
oJIsIpu3anusa AUSJICKTPUKOB, MOJIAPU30BaAHHOCTD.
HanpspkeHHOCTh  TOJNST B AMDJIEKTPUKE.  DIEKTPUUYECKOE
CMEIICHUE, CErHETOIEKTPUKHU, DJIEKTPUYECKass  EMKOCTb
YEIMHEHHOTO0 TPOBOJHUKA, KOHJAEHCATOPbI, YHEPTUS CHUCTEMBI
3apsJ/i0B, YEIUHEHHOIO MPOBOJHUKA U KOHAEHCATOpa, SHEPTHs
ANEKTPOCTATUYECKOTO TOJIS;

- DIIEKTPUYECKUN TOK, CHJIAa M IUIOTHOCTh TOKA, CTOPOHHUE
CHUTBI, JIIEKTPOABIDKYIIAS CHIIA U HANIPSDKEHHUE, COMPOTUBIICHUE
IMPOBOJHHUKOB, pa60Ta U MOIIHOCTHh TOKa, OMHUCCHOHHBIC
SIBJICHHS, TJIa3Ma U €€ CBOMCTBA.

-BCKTOPD MarduTHOH WHAYKIIHUHU, HAIIPAKCHHOCTH MArHuTHOI'O
nostst, apdext Xosra, cuna Amrepa, cuna JlopeHma aBHKEHUE
3apsKCHHBIX YaCTHUIl B MArHuTHOM II0JIC, IIOTOK BCKTOpPa
MarHUTHOW  WHAYKIUH,  OJCKTPOMArHWTHAas  WHIYKIIHS,
MarHUTHBIC CBOMCTBa BEIIECTBA, CaMOMHIYKIIYS,
WHAYKTHBHOCTh KOHTYpa, TOKU TPU Pa3MbIKAaHUH U 3aMbIKAaHUN
Lenu, B3aMMHAs UHAYKIMS, TpaHcopmarop, dHeprus
MarHUTHOTO TIOJISI, MATHUTHBIE MOMEHTBI JJIEKTPOHOB M aTOMOB,
Aua- U napaMarieTu3M, HaMarHu4€HHOCTb, MAarHUTHOC I10JIC B
BeIEeCTBE, (PeppPOMArHETHKH.

@opMyIUpPOBKA, 3aIIUCh U MTOSICHEHUE CIEYIOIIUX 3aKOHOB,
TEOpEM, MPABUIIL:

-3aKOH COXPAHEHMS JIEKTPUUYECKOTO 3apsia, 3akoH KynoHna,
3akoH Oma, 3akoH JIxoyns — Jlenia, 3akon Bugemana —
®panna, npaBuia Kupxroda 1uist pa3BeTBICHHBIX IETICH,
Teopema ["aycca [ist 371eKTPOCTAaTUUECKOTO OISl B BAKyyMe.

-3akoH buo — CaBapa — Jlarutaca, 3akoH Amriepa, 3aKoH
AlIeKTpOMarHuTHoW uHAykuuu Papanes, teopema [aycca mms
MarHMTHOTO MOJISL.

V1 — ykazars,
KaKHe 3aKOHBI OITUCHIBAIOT
JAaHHOE SIBJICHUE WU
3¢ deKT, ¥ 3anNChHIBaTh
YpaBHEHHUS IS
(bU3N4IEeCKUX BETUYMH.

B1 — HaBeikamu

[Ipumenenne 3HaHUM 11 pEIICHUS 3aa4 110 TEMaM:
AIIEKTPOCTATUYECKOE TI0JIE B BaKyyMme, 3JIEKTPOEMKOCTD,
KOHJICHCATOPBI, 3aKOHBI IIOCTOSTHHOTO TOKA.

-MAarHUTOCTATHKA, SBIECHUE DSJICKTPOMArHUTHOW HWHIYKIIWH,
MarHuTHBIE CBOMCTBA BEIIECTBA, YpaBHEHMsI MakcBesuia.

OIIK-
1IIK-
1,YKE-1




HCIIOIB30BaHMUS OCHOBHBIX
o0meu3nIecKnx 3aKOHOB
Y TIPUHIIAIIOB B
BaKHEHIITNX
MPAKTHYECKHIX
MIPUITOKCHUSX.

B2 — HaBBIKAMH
00paboTKH 1
UHTEPIPETUPOBAHUS

Ob6nananue ymeHueM paboTarh ¢ HHGOpMaIUe, yMECHUEM

MNPUHATH MPAaBUJIbHOC PCHICHUC Ha OCHOBC aHAJIN3a UCXOAHBIX

OIIK-
1,IIK-
1,YKE-1

PE3YyJIbTaTOB
HKCTIIEPUMEHTA 1 pabOThI C
y4eOHO-METOTNYECKOM
JIUTEPaTypOu.

JaHHBIX.

1.4 IlepeyeHb OLIEHOYHBIX CPEACTB

XapakTeprucTuKa OLICHOUHBIX CPEJCTB MO AUCLUILINHE MPEACTaBIeHa B Ta0NHIIE:

HaBbIKaMU MPAKTUYCCKOT0 MPUMCHCHUA 3aKOHOB (1)I/ISI/IKI/I.

Ne HaunmenoBanue [IpencraBnenue
I /II OLIEHOYHOTO Kparkas xapakrepucTuka OLEHOUHOTO CPEACTBa OLIEHOYHOTO
CpencTBa cpenctsa B GpoHae
Bomnpocsl o
CpencTBo KOHTPOJISl YCBOCHHUS y4eOHOro Marepuasia TEMBI, aenam
paszena WM pa3fesoB JUCLMILIMHBI, OPraHU30BaHHOE B p
1 Onpoc M CITUTIINHEL,
BUJIC MHCbMEHHBIX OTBETOB OOYYAIOLIUXCS Ha 3aJaHHBIC
(hOH]T TECTOBBIX
BOIPOCHI U/WUJIN TECTUPOBAHUE o
3a7jaHui
KonTtponbHas N
aGota a CpencrBo NpoBEpKHM YMEHHM MNpUMEHATh mosydeHHble Kommiekt
2 P 3HaHMA AJI PEUIeHMs] 3aJad OIpPEJIEICHHOIO THUIA I10 KOHTPOJIbHBIX
IPaKTUYECKOM a3 —
3aHIATHH p y
KoHeunblii  mpomykt, mojiydaeMbli B pe3yJabTare
BBIMIOJIHGHHUSI ~ KOMILJIEKCa  y4eOHBIX  3aJaHuii B
COOTBETCTBHM C 3aJaHHbIM QJTOPUTMOM IIPOBEIECHUS
Komriexr
pabot. Ilo3Bonsier omeHuTh: 1) yMeHHs OOydYarOIIMXCS
JlaGoparopHas 71a00paTOPHBIX
3 AGoTa CaMOCTOATENIBHO  KOHCTPYMPOBATB ~ CBOM ~ 3HamMA B .
p MPOIIECCe PEIICHUs] MPAKTHUYECKUX 3ajad; 2) BIAJCHUS p asenam
HaBbIKAMHU IIPOBE/ICHUS JKCIIEPUMEHTA. Moser P
BBITNIOJHATHCS B MHAUBUAYAIBHOM IOPSAKE WIM IPyNION
00yJaroIIHXCsl.
IIponyxr CaMOCTOSTEIIBHOU paboThI CTYICHTA,
MPEACTABISIIONTUN CO00M pEerIaMeHTUPOBAHHOE 3ajlaHuE,
NunuBuayansH MO3BOJAIOIIEE  JTUArHOCTUPOBATH: 1) 3HaHue Kommiekr
4 | oejoMallHee TEOpETHMYECKOro  Marepuana  (0a3oBble  IOHATHSA, 3aJaHUil 11O
3ananue (M/13) omnpeneneHus, 3akoHbl); 2) yMEHUE UHTETPUPOBATh 3HAHUS BapHaHTaM
pasNMYHBIX  PA3IEIOB  JTUCHMIUIMHBI, 3)  BIaJeHHE

Pacnpenenenue 6aioB mpeACcTaBieHO B TaOIUIIE:




Kontponupyemslii pasnen Onenounble bann
AUCIUIITTNHBL CpeACTBa MaKCUMaJIbHBIN MUHHUMaJIbHBIN
OIl 10 6
Pazpen 1. p 10 6
DNEKTPUYECTBO
JIP 15 9
Bcero no pazneny 35 21
OIl1 13 8
Pazmen 2. ITP 12
Marnerusm JIP 10
a3 10 6
Bcero no pazneny 45 27




2. TUTIOBBIE KOHTPOJILHBIE 3AJIAHUW S
JUUISL OIICHKH 3HAHWM, YMEHUH, HABBIKOB I10 JUCIUTLINHE

TunoBble KOHTPOJIBHBIE 3aJaHUsl TPEACTABICHBI B COOTBETCTBHHM C IEPEUHEM
OIICHOYHBIX CPEJICTB MO JIUCIHUIUIMHE B CIEAYIOIIEH CTPYKTYype:

METOIMYECKUE MaTepUalIbl, OIPEHEIAIONIUE IPOLEAYPhl OLICHUBAHWS 3HAHUM,
YMEHUH, HAaBBIKOB W (WJIM) OMNbITa JEATEIbHOCTH, XapaKTEPU3YIOUIUX ITallbl
dbopMupoBaHUs KOMIIETEHIIHIH;

CaMU OLIEHOYHBIE CPEJICTBA C BBIJCICHNEM PABUIBHBIX OTBETOB (ISl TECTOB U
KOHTPOJIbHBIX padoT);

KPUTEPHUH U IIKAJIbI OLICHUBAHUS.
2.1 OHEHOYHBLIE CPEACTBA JIX1 BXOAHOI'O KOHTPOJIA

BxonHo# KOHTponb 3HaHMN N0 auciuiuinHe «O6mast gusuka (DIeKTpUdecTBO U
MarHeTu3M)» OCYILECTBISAETCS B BUAE AUATHOCTUYECKOTO HHTEPHET- TECTHUPOBAHMSI
YPOBHS 3HaHUN M YMEHUI CTYJAEHTOB-IIEPBOKYPCHUKOB C ITOMOLIBIO IPOIPaMMBbI Uepe3
®enepanbHblil opTan uHTepHET-3K3aMeHa «POI1O» B mepuoxa ¢ 01 centsops mo 31
nexadps TeKyIero yueOHoro roja.

B Ttabmuue 2.1 mnpeacraBneHa oO0O0OIIEHHAs CTPYKTypa HU3MEPHUTEIbHBIX
MaTepHuasoB i MPOBEACHUS IUarHOCTUYECKOTO TECTUPOBAHUS 110 AUCLUILIIUHE.

B Tabnuue 2.2 mpuBeneHbl pe3ynbraThl TECTUpOBaHUsS cTydeHTOB o BY3y 3a
201 r



Tabmuuma 2.1

OO06o0ImeHHas CTPYKTypa HW3MEPUTEIbHBIX MaTepUaioB s

MPOBEICHUS TUarHOCTUYECKOTO TECTUPOBaHUS MO aucuruinHe «Oo1mas husukay.

r{:?] HaumeHOBaHAE TEMBI [lepeyeHr yueOHBIX JIEMEHTOR
1 [MpamonuHeHoe paBHOMEp HOE JHOMB: CKOPOCTE, NYTE H NEPEMELUEHME IPK
ABHAceHHE, Y CKOpEHHE, PABHOMEPHOM JBMMKEHHH, YCKOPEUHE, CKOPOCTL H
[Mpamonuueuoe nepeMeleHne Ipy pasHone peMetiom ABHKeHHH
PABHOYCKOPEHAROE [IBHIKEHHE FMerb: OMUCBIBATE H OOBACHATE PHINYECKHE ABNEHHA
H CBOHCTBA TEN, PE3YNLTATE IKCNEPHMEHTOB,
TIDHMEHATE 3HAHHA 1NA peleHkHs HH3HIECKHX 3amay
2 HBHMEHE TOUKH N0 ZHAM B UEHTPOCTPEMHTEIBHOE YCKOPEHHE, CKOPOCTE H
OKPYHHOCTH C NOCTOAHHOH no YITIOBOE CMELLEHHE NMPH PABHOMCDHOM [IBHAKCHHH N0
MOAVITIO CKOPOCTRID, OKPYACHOCTH
LlenTpocTpeMHTENLHOE PMemb: ONHCHIBATE W OOBLACHATE H3AYECKHE ARNEHHA
VYCKOpPEHHE H CBOKCTBA TEM, PE3YNBLTATH BKCNEPHMEHTOB,
| IT.DHMCHJITH JHAHHA AnAa !'ICI.TIEHHH i!THRH'-IE.E-I(HX TADAY
3 Cuna. Cynepnosuumsa cui, snams: 3akoub HetoToHa
3akoHe HeloToHA YMeme: OMACKIBATE W OORACHATE (PUIHYECKHE ABNEHHA
H CBOHCTRA TEN, PE3YILTATH IKCMEPHMEHTOR,
NPUMEHATE 3HAHHA N4 PEIICHHS HU3HIECKHX 3a1a4
4 Cuapl B MexaHMke, INAMTH: CANY THKECTH, BEC TENA, CHAY YOPYIOCTH, CHILY
I'paBUTallHOHHAA CHNA (3AKOH TpeHus
BCEMHPHOTD TAMOTCHHA) pMents: ONUCHIBATE U OOLACHATE (PHIHYECKHE ABNSHHA
W CBOHCTBA TEN, PE3VIILTATE! IKCNEPHMEHTOB,
NPUMEHATE 3HAHMA LUT8 peeHms du3Huecknx 3anad
3 Moment cuisl. ¥Yenoeua FHams! VCIOBHA PABHOBECHA TEEPLOTD Tena
paBHOBECHA TBEPAOID Tena JMEMts! ONUCHBATE H 00LACHATE (PH3HYECKHE ABIEHHA
H CROHCTBA TCN, PE3YIIBTATH IKCICPHMEHTOB,
NPUMEHATE 3HAHWUA T8 pemenus (hu3nuecknx 3aaau
& Hasneuue muakocTi. 3akoH sHamb: sakod [Tackans
INackana. 3akoH Apxumena. yamens: ONHCBBATE W OOBLACHATE (PH3HYECKHE ABNEHHA
YenosuA NAagaHAA TCI W CBOHCTRA TEN, PE3VILTATEI IKCIEPHMEHTOB,
NPUMEHSTH SHAHHA JU1S PEITEHIA (hH3HYeCK X 3aa4
7 HMmnynbe Tena. 3akoH JHAM6: 3AKOH COXPAHEHHA HMNYALCA
COXPAHEHHA HMNYILCaA FMents: ONUCHIBATE M O0BACHATE (PHIHYECKHE ABNEHHA
W CROACTRA TEN, PE3VNLTATH IKCNEPHMEHTOR,
J . ﬂpHMEHHTh AHAHHA JNA PENIEHKWA IZIJI‘I'SI'I'-I{':BIEHPE Sa0a4
] PaGora cunel. MolmHoeTs. THAMB! NIOHATHA CKHHETHYECKAN IHEPIUAN,
KuHeTHueckas JHEprua WNOTEHUHANBHAR JHEPIHAY, CMOLLHOCTE?, 3AKOH
[ToTeHumansHan 3Heprus, 3aK0H | COXPAHEHHA IHEPIHH
COXPAHEHHA MEXAHHYECKOI JMents: ONUCHIBATE M OORACHATE (IUINYECKHE ARICHHA
IHEPrHH H CROMCTRA TEN, PE3YNBTATHI IKCNEPHMEHTOR,
| i NPHMEHATD 3HAHAA ANA PEIEHHS DH3HYECKHX 3anad
9 ["apmounyeckre konebanua FHambe! NOHATHA «aMNANTYAAR, «dazar, «nepHoan,
(amnnuTyna, daza, nepuoa, WHACTOTAY, «IHEPTHAY KonedaHni
yacrora), MaaTHHKH UMemis: ONHCBIBATE W ODBACHATE PHIMYECKHE ABRNEHHA
(MaTeMaTHYECKHE H H CROACTBA TeN, pe3yALTATL JKCOEPHMENHTOR,
NPYRHHHBIR). Jnepras NPUMEHATE 3IHAHKA QA pelieHns duInyeckux 3anay




koaefaHHA

TokoM, CHna Asnepa. Cuna
Jlopexus

10 Crask MY LARTEHHEM H THAML: CCHOBHOE VPABHEHHC MOJCEYNAPHD-
CpeaHEil KHHETHYECKOH KHHETHYECKOH TeOpPHK
FHEPTHER MOCTYNATCNLHOID FMermib! ONHCHRETE H 0ORRCHATE (PHIHYCCKHE ABICHHA
JARHMEHHA MONEKYN HICANENOrD | W CEOHCTBA TEN, PEIVALTATEL IKCNCPHMEHTOR,
rasa. CRATE TEMIMCPATYPM CO NPHMEHATE SHAHHA LA PEILEHHR (PHIHYSCKHX 3aiaq
CpeaHcil KNHETHUECKOH
AHEprHeil AToMOB BELLECTRA
11 Vpapnenne Knanetipona - Fname: ypasienye Menacneesa — Knanedpona
Menaeneera. Haonpougcew FMemih: OMHCHEBATE H OGLACHATE PHIHYECKHE 5IB/LEHWA
H CBOHCTEA TEN, PEIYIETATL IKCIIEPHMEHTOR,
NPHMEHATE FHAHHA 1A PELIEHRA (HIHYCCKHX 3a0a4
12 Buyrpennas sxeprua. Pafota 8 | sname HOHATHE «padoTan B TEPMOAHHAMAKE,
repmonnnavuie. [epeetii 3akon | dopmyny ans KITIL rennosof mamib
TepmoanHasiki, K117 PMERth: ONHCHIBATE H OTBACHATE (PHIHYECKHE ABNCHHA
TENAOBOH MALLHHBI M CEBOHCTEA TeJ, PE3yNLTaTh IRCHCPHMEHTOR,
NPHMEHSTH SHAHKA JUIA pelleHua dHsnueckiy saay
13 FAKOH COXPAHCHHA Tap#ia. Fname: 3akon Kynona
Jaxon Kynona pMems; ONUCHBATE M 0OLACHATE HIHHECKNHE ABICHHA
H CBOHCTEA TN, Pe3VIBTATE IKCICPHMEHTOR,
_ - ] MPHMCHATE IHAHWA ANA peennd GHIHHECKHX 33134
14 JleHcTRHE MEKTPHYECKOTD NONA | FHAITL? NPHHIKN CYNEPNOIHLHM JEKTPOCTATHYCCKHX
HA WICKTPHYECK HE FapaaH. noned
Hanpamwe HHOCTE Jpmemisl QNHCBEIBATE B OOBACHATE I.Tll'l"m"!l:l:lﬂr“: ABNEHHA
AMCKTPHYECKOro mona. [IpuHUMD | ¥ CBORCTRA TeN, Pe3yNLTATH IKCNCPHMEHTOR,
CYMEPTIOGHLIME HICKTPHHECKHX NPHMEHATE JHAHHA AT peeHnn dH3HIeCKUN 3a0aYy
nonei s G0 o e
| K] [ToTeHuHANBHOCTE TMTME! CBOACTBA MEKTPOCTEIMMECKOTD M0JIA
WIEKTPOCTATHYSCKOT D MoJA, YMerb; ONHCHBATE H O0BACHATE H3HUCCKHE ARNEHHA
PHEIHOCTE NOTEHIHANDE H CBOHCTBA TEN, PEIVIETHTE IKCNEPHMEHTOR,
MPUMERITE IHAHWA LUIA PEITIEHHA l;]m] HUECKHX JAaa4
16 INEKTPHYECKAA EMKOCTE. rH e NOCASOORATENLHOS H NAPANNCALHOE
Konpencarop. DHepIrys COE I MHEH HE KONASHCATOPOR
IERTPHHECKOND Mo | pMems;: ONHCHBATE M OOLACHATE PHIHYECKHE ABICHHA
KOHACHCATOPA W cBOCTRA TEN, PE3YIETATH IKCOEPHMEHTOR,
| MPHMEHATE THAHAA AR PELEHHA (RINYECKHX Jam4t
17 [TocToAHHBIH WEKTPHYCCKHIT JHGb: 3AK0H UMa ANA YYACTHA LEnH,
ok, Cuna Toka, Hanpasgenue, NOCASA0RATENRHOE H NAPANNEABHOE COEAHHEHHT
Jakon Oa 008 YMACTKR LEMH, MpoBOAHNKOR
IocnenoBaTENRHOE H : PMEmb: ONUCEBETE H 0OBACHATE (PHIHYECKHE HBNCHHA
NAPANNETEHOE COCIHNEHHE H CEOACTBA TEA, PEIYIRTATE JKCTICPHMEHTOR,
NpoBGAHHKOE NPHMEHATE THAHKA I8 PCIlEHHA PHIHYECKHX 3a0a |
18 SEKTPOARKAYLLAT CHIA Fhamb: 3akoH OMa ANE NOTHOI 3ackTpHMeckol ueny
BuyTperbes conpoTHETEHHE | pMeme; ONHCHIBATE H OOLACHATE (PHIHYECKHE ABNCHHA
HCTOYHHER ToKA. JakoH OwMa ang | 4 CROACTER TCN, PE3viAbTATE IKCTEPHMCHTOB,
MONHGH 3NeKTPHYCCRON 1WENK NPUMEHATE 3HAHHA QRS PEIEHHA PHIHHECKHN FamaM
19 PafioTa M MOUHOCTE Frams: 3akod [hroyna-Tlenua
ANEKTPHYECKOTD TOKA. 3aK0H FMEME: ONHCHIBETE H OOBACHATE (HIHMCCKHE HBNEHHA
HMacoyna - JleHua H CEOACTER TEN, PE3yIbTATR IKCMEPHMEHTOE,
| IPHMEHATE JHAHNA ANA PEeHHA hHIHYECKHN 3a0a4
20 MarnuTHoe Nong NPOBOAHHKA ¢ | FHAME: 3AK0H AMISPA; BIHAHKE MATHHTHOMD NOAA HA

MEHHEHHE JAPAREHHONA YACTHLLLL
| pMemtb: ONMHCHBETE M O0BACHATE (IHIMYCCKHE ARTEHHA
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Tabnuua 2.2 PesynbraTsl TeCTUpOBaHUs cTyeHTOB 1o BY3y 3a 201 .

[IpouieHT NpaBUILHO BBIOJHEHHBIX
3aJITaHuN

Jons ctyneHToB

80% - 100%

60% - 80%

40% - 60%

0% - 40%

Bcero
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2.2 OIEHOYHBLIE CPEIACTBA JJI4 TEKVYILIEI'O KOHTPOJIA
2.2.1 KoHTpoJibHBbIE pa0d0Thl HA MIPAKTUYECKOM 3aHSITHH.
Kontpoasnas padora Ne 1

KonTtponbHas padoTa no pazaeny « QJIeKTPUUECTBOY.

3amanue 7151 KOHTPOJIbHOW paOOThI BKITFOUAET 2 3aa4H.

[TponomxuTenbHOCTh paboThl 40 MUHYT.

MakcumalibHOE KOJIMYECTBO OAIIIOB 32 KOHTPOJIbHYIO padoty — 10 6amios,
MUHHUMAJIbHOE — 6 OaJIJIOB.

Huxe IMPCACTABJIICHBI TUIIOBLIC 3a/la41 C PCIHICHUAMMU.

1. JIBa monokuTenbHbIX TouedHbIX 3apsana Q u 4Q 3akperuieHsl Ha pacctosauu { = 60
CM Jpyr ot npyra. OnpenennTb, B KAKOW TOUKE Ha MPSAMOM, IPOXOAILEH Yepes3 3apsiibl,
CJIelyeT MOMECTUTh TpeTuil 3apsa ), Tak, YTOObl OH HAXOAWJICS B PABHOBECHUHU.
VYKkazarb, Kakol 3HaK JOJKEH UMETh ATOT 3apsA]l sl TOro, 4ToObl paBHOBECHE ObLIO
YCTOWYUBBIM, €CJIM TIE€PEMEIICHHs 3apsiia BO3MOXHBI TOJBKO BHOJb MPAMOH,
POXOJIAIIEH Yepe3 3aKpEeISICHHbIE 3apsibl.

Q Q 40 Pewmennue.
O ro ! l-r .HyCTb pacctosaue or Q no Q; paBHO 7, TOrIa
Y pacctossaue ot 4Q mo Q; paBHo {-r. 3apsan Q
HaxXOIHUTCSI B PAaBHOBECHM, €CJIM CHJIa B3aUMOJEHCTBHS €ro ¢ 3apsaoM (Q paBHa Mo

MOJYJIO CUJIE B3aUMOJAEHCTBUS C 3apsaioM 4Q), ycIoBrUE paBHOBECHUSI UMEET BUI:

1 00,_ 1 499 1_ 4
4me, 4me, (¢~ r)2 , VT r2 (¢- r)2 © OTCIOJIA: r=(€-r)l2 .
N3 nocnennero paBenctBa HaxoauM: » = ¢/3. IlogcraBuB 3Hauenue £, moaydaem r = (60
cM)/3 = 20 cMm. 3apsa Q, OymeT HaxXOAUThCA B paBHOBECHMU Ha paccTosHuU 20 cM OT
3apsiga Q.
Onpenenum 3Hak 3apsga. [lpeanmonmoxkum, uyro Q; orpunarensHbii. Torga oH
NPUTSATUBAETCS K 00OMM 3apsjaM, U Mpu cMmelleHun ero k Q; cuna nputsxeHus Q; k Q
BO3pAcCTET, a cwiia npuTsbKeHust Q k 4QQ yMEHBIIUTCS, U PaBHOACHCTBYIOIIASI STUX CUJT
Oyner HampaBieHa K Q wu Oymer ymansath Q; OT paBHOBecHsA. AHAJIOTMYHbBIE
paccyxxaeHusi BepHsl U npu cMmemeHnn Q; k 4Q. ITortomy mpu oTpunarenbHoMm Q)
paBHOBecHE Oy/IeT HEyCTOWIMBEIM.
Eciu Q, Oymer monoxurtenbHbIM, TO OH Oyner orrankuBarbes oT Q u ot 4Q. Ilpu
cmernieHun Q; OT paBHOBecuss OyaeT BO3pacTaTh CHJIa OTTAJIKUBAHUS OT TOTO
3aKPETUICHHOTO 3apsiaa, K Kotopomy Q; CMECTHTCS, W pe3ylbTUPYIOmas cujia Oymer
BO3Bpamarh Q; B UCXOMHYIO TOYKY, T. €. TPH TOJOXKUTEIHbHOM Q; paBHOBecue Oymer
YCTOWYHUBBIM.
OtBeT: Ha paccTosinuu 20 cM ot 3apsaa Q, MOJIOKUTEIIbHBIM.

2. Paccrosinne d mexnay aBymsi TouedHbiMu 3apsgamMu Q; = +8 K u Q, = —5.3 uKn

12



paBHO 40 cMm. BpluuciauTh HanpsskeHHOCTh E Monst B TOUKe, JeKalled NocepennHe
Mexay 3apanamu. Yemy OyzneT paBHAa HaNpsKEHHOCTb, €CIM BTOpPOW 3apsia Oynet
IIOJIOKUTEIIbHBIM?

Pemenue.

HanpsikeHHOCTb 10JI TOYEUHOTO 3apsifa ONpeaessieTcs no Gopmyie:

=1 2

4 TTE, rz

CuiioBbI€ TUHUM JEKTPUUECKOTO MOJISl BBIXOASAT U3 MOJOKUTEIIBHOTO 3apsiia U BXOST B
OTpHULIATENbHBIN, U HAa MPSAMON MEXKY 3apsiaMu HAIPABJICHbI B OHY CTOPOHY, IO3TOMY
MOJTYJIM HAaNPsKEHHOCTEH MOJIei OT KaXKI0TO U3 3apsiioB CyMMUpPYIOTCs. PaccTosHue ot
paccMaTpUBaeMOM TOUKH JI0 KaXA0Tro U3 3apsiioB paBHO d/2. HanpskeHHOCTD MO

1 (40 4\Q2|j= I
{194 o))

Ecou Bropoii 3apsim OyaeT MOJOXKUTEIbHBIM, TO Ha TPSMONM MEXIy 3apsaaMu
HampsODKEHHOCTH TIOJIeM OT  3apsaoB  OyayT MPOTHBOHANpPABICHBI M  YaCTUYHO
KOMIICHCUPOBATh JAPYT ApyTa:
E=E -E, = 41 (4’%’ _4’%2‘j: ! 2 (’Ql’_’QZD

me, \ d d me,d
BsipasuM Bce Beamuuubl B CH 1 moncrasum 3nadenus (1/(ngg) = (9/4)-10° m/®):

9.10°
E= (8+5.3)-10”° =187
1) E= g 8+53) :

E=E,+E,=

IIPOBEPUM PA3MEPHOCTH:
Kn

[E]=—"— Kn=—"=B/wm
(ORY (OB :
9-10° S M Ko
= (8=53) = El= Kn= =B/
2) E= (8-53)-107 =38 [E] — o "B/,

OrtBerT: 18;7 B/m, 38 B/m.

3. Ha mertammueckoit cdepe pamuycom R = 10 cm Haxomutes 3apsg Q = 1 vKi.
OnpenenuTh HaNpsHKEHHOCTh E 3ekTpuueckoro mojsi B CIEAYIOIIMX Toukax: 1) Ha
paccTosHUU 1, = 8 cM OT IIeHTpa cdephl; 2) HA MOBEPXHOCTH €€; 3) Ha PACCTOSIHUM T =
15 cm ot nentpa chepsl. [loctpouts rpadux 3aBucumoctu E(r).
Pewenue.
Bocnoas3yemcs teopeMoit Octporpaackoro — ['aycca 115 31€KTpoCcTaTHYeCKOro MO
$E as=<
S €€

b

rne E, — mpoekuusi BekTOpa HaNps>KEHHOCTH SJEKTPUYECKOro MOJisi Ha HOpMallb K
rwromaake ds.
[Ipumem, uto chepa HaxoaUTCS B BaKyyMme, T. €. € = 1.
1) Baytpu chepsr:
$E ds=0=E=0
s , T. K. BHYTpH c(epbl HET 3apsI0B.
2) Ha noBepxHOCTH:
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$E dsEamri= L =1 Q E=9 10w - v0 107 °Kn _ = 90052~ 900B/m

3 &, 41, R : 0.1mY
3) Cuapyxu cheps:

$E as=Eam?= L =19
E(r) A S &€, 41, 1?
-9
ER) E=9.10"wd 10 KL _ 400B00
(0.15m)*
<
N Ortser: 1) 0; 2) 900 B/m; 3) 400 B/m.
E(r)=0
0 R .r;

4. 3apsaaer Q; = 1 mxKn u Q, = —1 MxKn naxomsarcs Ha paccrossHun d = 10 cwm.

Onpenenuth HanpsokeHHOCTh E W moTeHnuman ¢ mnojs B TOYKe, YIaJeHHOW Ha
pacctosHue r = 10 cM OT mepBOro 3apsifa U JieKaulell Ha JIMHUM, TPOXOJsIed uepes
NEPBBIN 3apsij MEPHIEeHIUKYIIPHO HarpaBiaeHuto oT Q; k Q.
Pewenue.
A E’ ITo ycnoButo d = r u yron mexnay d u r
Q . r ! B COCTABIICT 90°, 1OYTOy TPEYrOJbHUK

1 Q QiQA MPSIMOYTOJIbHBIN U
E - PaBHOOEIPEHHBIN, YTOJ O COCTaBISET
45°, a paccrosaue or Q, 10 TOYKH A
paBHO V2 .
Monyns HanpsikeHHOCTH E; monst ot Q
B TOUKE A COCTaBJISET:

dre, r

3apsag Q, co3maeT B TOUKE A TMOJE C
HaMPsHKEHHOCTHIO E,, MOIyTh KOTOPOH:

L lo)|

4re, 2r°
[Tockonpky Momynu 3apsiaoB Q; u Q, OJMHAKOBBI, TO ISl MOAYJEH HaNpPSKEHHOCTH
BCPHO COOTHOIICHUC:
E, =2E,.
HampsokeHHOCTh  TMOJII  —  BEKTOpHAs  BEIMYHMHA, II03TOMY  PE3YJIbTHPYOIIas
HAIPsA>KCHHOCTD ITOJIAA B TOYKE A OIpCACIIACTCA 110 TCOPEME KOCHMHYCOB!

E =\ E?+E? -2, E,cosa =+/5E> —22E2 = %%\/5 -2\2
e, 21 )

IToncraBum 3nauenus (B CH):
-6
E=9-109M/q>-21(1)0%-\/5—2\/§ =4.5-10°-1.47=6.62-10°

M
IIpoBepuM pa3smMepPHOCTH:
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[g]- K _KnB_B
(ORSY] Koi-m w™m°
E =6.62-10° B/M = 662 xB/wm.
HOTCHHI/IaJI I10JIA OT Q1 B TOYKC A COCTAaBJIACT:.
¢,= L&

4tre, r

[Torenuman moss ot Q, B TOUKe A:
1 @

P2 ame,

[Tockonbky Q, =—Q, TO
Pesynbrupyromuii mOTeHIMAN paBeH aareOpanvdeckoi CyMMe TMOTEHIIMAIOB OT KaXJI0Tro
U3 3apsI0B:

Q
0=, +¢,=¢,(1- 1/~ — =t - 11~d)

4,

¢2:_¢1/€.

[ToacraBnsiem 3nadyenus (B CH):
-6

o= 9[109518—_1(1— 0.71)=2.6410"

IIpoBepuM pa3smMepPHOCTH:

- d ™M )
¢ =2.64-10" B =26.4 kB.
OtBeT: 662 xB/M, 26.4 xB.

5. Iap paguycoMm R; = 6 cm 3apsixen go noreHuuana ¢ = 300 B, a map paguycom R, =
4 cM — no noreHuana ¢, = 500 B. Onpenenuts NoTe€HIMAN ( TIAPOB MOCIE TOTO, KaK
UX COCIUHWIM METAINIMYECKUM IPOBOJHUKOM. EMKOCTBIO  COEIUHUTEIIHBHOTO
IIPOBOJTHUKA TIPEHEOPEYb.
Pemenue.
[Tocne coenuHeHus MapoB X CYMMAapHBIN 3apsi HE U3MEHUJICS, EMKOCTU CIIOKHIIHNChH, a
MOTEHIUAJIbI YPABHSIIUCH:
Q=Q;+Q;=Cop=Cip; + Cyp, C=C; + (.
Emkocth yequnennoro mapa: Cy, = 4ngpeR.
Torna:
dze,e(R, +R,) =4meeR, | +4me0eR, 5y
O(R+R)= 0, R+, R, .
OrTcroga KOHEUHBIN MOTSHIIHAJI COCTABIISICT:
_ PR+ R,
9= R +R,
[ToncraBasiem 3HaAUCHUS:

= 300B[6cm+500B 4cm _ 380B
6cM+4cm

OtBet: ¢ =380 B.
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6. Mexny miacTMHaAMU IUIOCKOTO KOHJEHCATOpa HAXOAWUTCS IUIOTHO MpHUJIEraroias
CTEKJIsSIHHAs TiacTuHKa. KonaeHncarop 3apsbkeH 10 pazHocTu norednuanos U; = 100 B.
KaxkoBa Oyner pazHocTh nmoTeHInanoB U,, eClii BBITAIUTh CTEKJIISTHHYIO TUIACTUHKY U3
koHAeHcaTopa? ([lusnexTpudeckass IPOHUIIAEMOCTh CTEKJIA € = 7)

Pemenwe.

CBs13b pa3HOCTH MOTEHIIMAJIOB Ha IUIACTUHAX KOHJIEHCATOPA C 3apsIOM B HEM:

0=CU yu U=0/C

EMKOCTB MJIOCKOTO KOHAEHCATOpa:

C=¢eg,S/d , TIIe € — IUDJICKTpUYECKas MPOHUIIAEMOCThb CPEJIbl MEXIY OOKIaaKaMu, S —
IJI0IA1b OOKJIAIOK, d — pacCTOSTHUE MEXKTy HUMH.

[Ipn BBITACKMBAaHWUU JUAIEKTPUKA 3apsl KOHAEHCATOpa HE HW3MEHSETCS, 4 €MKOCTb
YMEHBIIAETCS B € pa3, U JUIsl PA3HOCTEW NOTEHIMATIOB MOYXHO 3allMCaTh:

U, 0IC, C,_ tgSld_
U 0IC, C, &Sld

U, =(100 B)-7 =700 B.
Otset: U, =700 B.

cumm U~ eV,

7. KoHaeHcaTopel COEIMHEHBI TaK, KaK 3TO IMOKa3aHO HA PUCYHKE. DJIEKTPOEMKOCTH
koHgeHcaropos: C; = 0.2 mMx®, C, = 0.1 Mx®, C; = 0.3 Mx®, C; = 0.4 MxOD.
C1 C3 Omnpenenuts 3MekTpoeMKoCcTh C OaTapen KOHACHCATOPOB.

}_ }_ Pemenue.

Barapest coctouT u3 ABYX MOCIEIOBATEIbHO COEAMHEHHBIX
®—0J0KOB, KaXAbli M3 KOTOPBIX COMAEPKUT 2 MapaieNbHO
C2 C4 coemuHeHHbIX KoHpgeHcatopa (C;+C, u C3+C,). Torna
}— €MKOCTh OaTapeu COCTaBIISIET:

(Ci+G,)(C5+C)
C,+C,+C,+C,

[ToxncraBiisieM 3Ha4EHUS:
C= (0.2+0.1)MKD(0.3+0.4 )mkP _
(0.2+0.1+0.3+0.4)vk®

OtBet: C=0.21 MKD.

0.21vk®d

8. Haittu suepruro W yenuHeHHoul cdepsl pamuycom R = 4 cM, 3apsokeHHOU 110
notenuuana ¢ = 500 B.

Pewenue.

DHeprus 3apsSKEHHOT0 YEIMHEHHOTO MTPOBOIHUKA!

W=Co™i2 (1)

EmkocTh yenuHneHHOU chepsl:

C=41m®,eR L (2)

IJIe € — JUAJIEKTpUUYECKass MPOHUIIAEMOCTh CpPEbl, B KOTOPOl cdepa HaxomuTcs, B
JAHHOM ciiy4ae € = 1.

[Toacrasnsem (2) B (1):

We 4 1, Rp°/ 2
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IToncrasnsiem 3nauenus (B CH):
We 473.148.8510 /M40 >Mm2510*B*=5.510 ' (Kr/B ) B*= 0.55mk .

OtgeT: 0.55 MkJIx.

9. Hanpspxkenne U Ha mmHaX 37eKTpocTaHuu paBHO 6.6 kB. Ilorpedurtens HaxoauTcs
Ha paccrosauu { = 10 kM. Onpenenuts mIomagb S CEUEHUS MEIHOrO MPOBOJA,
KOTOPBIN CIENYET B3SATh JJIsl YCTPOMCTBA ABYXIPOBOAHON JIMHUU IE€PEAaur, €CIIA CHIIA
Toka | B nuHMM paBHa 20 A W NOTEPU HAIpPSDHKEHHUS HA MPOBOAAX HE JOJIKHBI
npeBbiaTh 3%.

Pewenue.

JIunus cocTout U3 2 NpOBOAOB U UMEET JIUHY 2{, €€ CONPOTUBIEHUE COCTABIISET:
Rep2/S

OTCrOAAa I1omaab CCUCHUA:
S=2¢p/R ) (1)

[ToTepst HampsKEHUsI B JIMHUU OMpenesiseTcs mo 3akony OMa st yuyacTKa IeTu:
AU=IR (2)
rae no ycnosuto AU = 0.03U. (3)

Bripazum R u3 (2) u noacraBum B (1) ¢ yuetom (3):
2¢pl
0.03U .

IToncraBum 3Hauenus (B CH):

U S -9
210 Ag:)goaj%?gﬂ% = 34:10° M OM 1/Om= 34mm>

Otser: 34 MM°.

10. [Be rpynmbl U3 TpEX IMOCIEIOBATEILHO COEAUHEHHBIX 3JIEMEHTOB COEIMHEHBI
napauiensHo. JJ{C € kaxaoro snemeHTa pasHa 1.2 B, BHyTpeHHee CONPOTUBIIEHUE I =
0.2 Om. IlonmyyeHnnas OaTapesi 3aMKHyTa Ha BHelIHee compoTtuBieHne R = 1.5 Owm.
Havitu cuity Toka I BO BHEIIHEH 1IETTH.
Pewenue.
3akoH Oma 1151 3aMKHYTOM 1[ETIH:

=&

R+r

barapess comepxut 2 mapaiienbHO COCMMHEHHBIX OJOKa MO 3 TMOCIeI0BaTEIbHO
BKJIIOYEHHBIX 3JIEMEHTa B KaxJoM, mo3tomy ee JJ[C cocrapiser 3€, a BHyTpEHHEE
conpotuiieare 3r/2. Torga TOK BO BHEIIHEH IIETTH COCTABIISCT:

/: L
R+3r/2
[ToncraBnsgem 3HaueHUS:
_ 31.28 _ 3.6B _
1.50mM+30.20m/2 1.80m
OtBeT: 2 A.

11. [IBe 6arapeun akkymyssatopoB (€, = 10 B, r; =1 Owm; g, = 8 B, r, = 2 Om) u peocrar
(R = 6 Om) coenuHeHbl, KaK MOKa3aHO HA pUCyHKe. HaliTu cuimy Toka B Garapesx u

17



peocrare.

£1| Penrenue.
| O6o3HaYUM TOKM B BETBAX, HaNpaBJICHHWE TOKOB 3aJacTcCs
POU3BOJILHO; ONpPENEIUM HampaBjieHue 00xoia KOHTYPOB — IIO

yacoBoi cTpenke. 3anuiiem ypaBHeHusi Kupxroda mns mpasoro

[ 4 ®
|
y3Jia ¥ IBYX KOHTYpOB: €;-R u &;-R:
R I,+1,=1,=0
1 ’
| | —_
el 51—/1r1+/3R,
I —— ] &=l:r*I5R
I :
. Pemass mamHyto cucteMy ypaBHEHUW JFOOBIM
° | ¢ CIIOCOOOM, MOJTyYaeM:
I [ =16 A,,=-02 A, I5 =14 A. 35ak MUHYyC
A I, | TOBOPHUT O TOM, 4YTO pEaJIbHOE HANPABICHUE
=
— TOKa MPOTUBOIIOJIOKHO 3aJaHHOMY MPH pacyere.

OtBet: 1.6 A,02 A, 1.4 A.

12. 91C 6arapeun akkymynsaTopoB € = 12 B, cuna Toka I kopoTKOTo 3aMbIKaHUs paBHA 5
A. Kakyro HamOombpmIyr0 MOIIHOCTh P, MOXHO TOJYyYWTh BO BHEIIHEH IIETH,
COCIMHEHHOM C TaKou OaTapeeii?
Pewenue.
MoumHOCTh BO BHELIHEW LIENMHU ONPEAEIAETCA M0 3akony Jlxoyia — JleHna:
P="UI,
rae U — HanpsbkeHue Ha 3axuMax Oarapeu, [ — Tok B nenu.
Benuunna U siBnsieTcst pasHocteio Mexay I/IC Garapeu u majieHueM HanpsiKeHUs Ha ee
BHYTPEHHEM CONPOTUBJICHUH:
U=¢-1Ir
BHyTpenHee conpoTUBIICHHE:
r=¢/l,
rae I, — TOK KOpOTKOro 3aMbIKaHUS.
C y4eToMm BBIIIECKA3aHHOTO, OMPEIETIUM MOIIHOCTh KaK (PYHKIIMIO TOKA!

P(l % (e— 18 Yer- e

IK3 IK3 .

Haubonbiee 3HayeHHe MOIIHOCTH COOTBETCTBYET 3KCTpEMyMYy HaHHOW (yHkuuu. B
TOYKE IKCTpEeMyMa IepBasi Mpou3BOAHAs paBHa Hymro. Mccneayem ¢ynkiuio P(I) Ha
DKCTPEMYM:

dP / 21

W=£_2£/_=O /—=1,/=IK3/2

K3 K3
9

Haunbomnbimas MonHocTh BO BHelmHed 1enu Oyaer npu Toke | = [,/2 u ee 3HaueHue
COCTaBUT:

2
/ I _ el

Ta_ o

Prax =675~ €41 =4

HO,Z[CTaBI/IM SHaA4YCHHUA:
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Pma = @: 1581’

OrtseT: 15 BT
Kpurtepuu u mkaJjbl oeHuBaHHS.

9-10 GanmIoB BBICTABISAETCS, €CJIA CTYACHT PElII 00€ 3aa4 MPaBUIbHO U
Kaue€CTBEHHO, C MOIPOOHBIM MOSICHEHUEM BBIBOJIa KOHEUHOU (DOPMYIIBI U TPOBEPKOI
Pa3MEpPHOCTU KOHEYHOU BEJIMYUHBI.

7-9 GamnioB BHICTABISAETCS, €CIIM CTYIEHT PELII 00€ 3aauu MPaBUIBLHO, HO A
HE/I0CTaTOYHbIE MOSICHEHHS BBIBO/Ia KOHEYHON (hOPMYITbI MIIA HE MPOBEPUIT
Pa3sMEPHOCTb KOHEYHOU BEJIMYMHBI.

6-7 0aJI0B BHICTABIISIETCS, €CIIM CTYICHT PELII 00€e 3aauu IpaBUIIbHO, HO 0e3
MOSICHEHUI BBIBOJIa KOHEUHOU (pOpMyIibl u/niu 6e3 MpOBEPKHU Pa3MEPHOCTU KOHEUHOM

BCIIMYHMHBI.

Menee 6 6ayuIOB BBICTABIISCTCS, €CIIU CTYICHT HE PEIIHII UM PEITUI HEIPABHIIBHO XOTS
OBl O/THY 3aja4y.
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KonTposbHas padora Ne 2

KonTtponbHas padota no pazaeny « MaraeTuzm.

3amanue 11 KOHTPOJIbHOM paOOThI BKJIIOYAET 2 3a7a4u.

[TponomxuTenbHOCTh pabOThl 40 MUHYT.

MakcumalibHO€ KOJIMYECTBO OAIIJIOB 32 KOHTPOJIbHYIO paboty — 12 6aios,
MUHUMAaJbHOE — 7 0aJIoB.

Huxe IMPCACTABJIICHBI TUIIOBLIC 3a/la41 C PCIHICHUAMMU.

1. [To 0OMOTKe OUeHb KOPOTKOM KaTyIIKH paguycoM r = 16 cMm TedyeT Tok cuion [ =5 A.
Ckonbko BUTKOB N NIPOBOJOKM HAMOTAaHO Ha KaTyLIKy, €CJIM HamnpskeHHOCTh H
MarHUTHOTO TOJIS B €€ 1eHTpe paBHa 800 A/m?

Pemenue.

[TockonbKy KaTyllka O4Y€Hb KOpOTKas, TO €€ BbICOTAa NPEHEOPEKUMO Maja IIo
CPaBHEHHUIO C PaInyCOM.

HanpskeHHOCTh MAarHUTHOT'O MOJISI OTHOTO BUTKA C TOKOM:

H=112r , TJI€ I — paJnyC BUTKA.
Jnst N BUTKOB:

H=¥ N=¥

. orcrona: .
IToncrasnsiem 3nauenus (B CH):
N= 2°0.16M800A/m _ 51

5A

[IpoBepuM pa3mMepHOCTS:
INE %= 1

M — Oe3pa3mepHasi BeJIMUrHA.
OtBet: N =51.

2. JInuHHBIN npsAMOU colieHOu U3 PoBOJIoKH AuameTpoM d = 0.5 MM HaMOTaH Tak, YTO
BUTKH IJIOTHO MpUJIErarT Apyr K Apyry. KakoBa HanpspkeHHOCTh H MarHuTHOrO mosst
BHYTpHU cosieHou1a nipu cuiie Toka [ =4 A? TonmuHoi u3oasuuu npeHedpeyb.
Pewenue.

ConeHous, IIMHHEIH, T. €. €r0 JJIMHA HAMHOTO OOJIbIIIe AHAMETPa BUTKOB, TIO3TOMY €0
MOXKHO CUUTATh O€CKOHEYHO ITUHHBIM.

Hampsi:keHHOCTh MAarHUTHOTO TIOJISI B O€CKOHEYHO JTMHHOM COJICHOU/IE:

H=nl,

7€ N — TUIOTHOCTh HAMOTKH, T. €. YHCJIO BUTKOB Ha €IUHUITY JJIUHBI.

B npeneOpexeHnn TOMIMHOW U30JISIIINH YHCIIO BUTKOB Ha €AMHUILY JUIMHBI COCTABIISET
n = 1/d. Torna HanPsSKEHHOCTD:

H=1/d.

[ToncraBum 3nayenus (B CH):

H=4A/(5-10"m) = 8-10° A/m = 8 kKA/m.

OtBer: 8§ KA/M.
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3. I[lo ngByM OECKOHEYHO JIMHHBIM MPSMBIM TapAIEIHHBIM MPOBOJAM TEKYT TOKH
cunoit Iy =20 A u I, = 30 A B omHoMm HampaBieHuu. Paccrosiuue d Mexay mpoBoJiaMu
paBHO 10 cMm. Beumciuth MarHuTHYO MHAYKIMIO B B Touke, ynmaneHHOW oT oOoux
IIPOBOJIOB HA OIMHAKOBOE paccTosiHUE T = 10 cMm.

B= (BZ+B2 2 B, B,cos(m- a))"? (BZ+B2+2B B,cosa

nJIn

IToncrasnsem 3nauenus (B CH):

4m10’

_ My /2 M
B—ﬁ(/f+/§+2/1/21).5 -ﬁ(/f+/§+/1/2

Pemrenue.
Tok, Texymuii B OSCKOHEYHO [JIMHHOM IPSIMOM
IIPOBOJIE, CO3AET MAarHUTHOE I0JIE C MHAYKIUEH:
o o

2m
PaccrositHue oT paccmarpuBaeMoOd TOYKH 10
KaXJOr0 W3 MPOBOIOB OJMHAKOBO M PAaBHO
PacCCTOSHHIO ~ MEXJy  [pPOBOJAMH,  MO3TOMY
BekTopel By um B, ob6pasytor yrom o = 60°.
PesynbTupyromas MarHuTHasE MHAYKLUS SIBISIETCS
BeKTOpHOM cymmon B, u B, ee wMoaynb

COCTABJIACT:
/2

/2

B= ——_ (400+900+600) /%= 2107%43.6=87.210 °

21 0.1

[IpoBepuM pa3mMepHOCTS:

MH \/2_ THCA BO
BE " (a2)?= A B0y
M Va

B=87.2-10° Tn = 87.2 mxTu.

OtBert: 87.2 MxTh.

4. IlluHel TeHepaTopa MPEACTaBISAIOT CO0OM JBE Mapasule/ibHble MEIHBIE IOJOCHI
mmmHOM £ = 2 M Kaxpjas, OTCTOsIIHMe APYyr oT Apyra Ha paccrosHun d = 20 cwm.
Onpenenuts cwty F B3aMMHOTO OTTaJKMBaHUS IIMH B CJIy4ae KOPOTKOTO 3aMbIKaHUS,
KoIZla o HUM TedeT TOK critou [ = 10 KA.

Penrenue.

Ka)KI[BIﬁ N3 TIMPOBOAHUKOB IIOJHOCTBIO HAXOJUTCA B MAIrHUTHOM IIOJIC APYIoro

IIPOBOJTHHKA.

OI[I/IH M3 IMPOBOJAHUKOB CO31aCT MArHUTHOC I10JIC C I/IHILYKHI/ICI\/III

My |

B=2nd.

DT0 noje AeUCTBYET Ha IPYroi MPOBOJHUK C CUIIOW, ONPEAEISIEMON 3aKOHOM AMIiepa:

Ho! _ pugl®t
omd . 2m

F=1tB=I¢f

IToncrasnsiem 3nauenus (B CH):

21



41107 Tum (10° AY 2m

F= 27 0.2m = 200H
[IpoBepuM pa3mMepHOCTS:

FE r“ng;]"” - T”ZWDZSAZ— Trim A=H
Otset: 200 H.

5. JIByKpaTHO MOHHU3WPOBAHHBIA aTOM Treius (0-4acTHIA) ABMXKETCS B OJHOPOIAHOM
MarHuTHOM mojie HanpsikeHHOCThi0 H = 100 kA/M 1o okpyxHOcTH paauycoMm R = 100
cM. Halitu ckopoCTh v 0-4aCTULBI.

Pemrenne.

Ha aBrxyniyrocs B MAarHuTHOM IOJI€ C HHAYKIMEN B 3apsyKeHHYIO 4acTHIly AEHCTBYET

cwia Jlopenna:
F,=QvBsina

b

rae Q — 3apsia YacTUIlbl, V — €€ CKOPOCTh, 0L — YToJl Mexay Bekropamu v u B. Hactuua
JIBUKETCS IO OKPY>KHOCTH Tipu o = 90°.

Cuna Jlopenna cooOmiaet yacTuiie HOpMalbHOE YCKOPEHHUE:
Fﬂ: M:QvB VngRzglJHOHR
R m
; OTCIOZ1A:
HOILCTaBJI;[eM snavenns (B CH, 3apsin o-uactums Q = 3.2-10™"° K1, macca m = 6.64-10°
T kr):
_3.210 "
6.64.10° %

[IpoBeprM pa3sMEPHOCTS:
v K Kn_I'H A KATHIMTA _KamH _ ckrim_ m
MM AKMM  KICAM ki c? c

v=6.05-10° M/c = 6.05 Mwm/c.
OtsBert: 6.05 Mwm/c.

41710 710%1=6.0510°

6. ITlepneHaukyaspHO MarHuTHOMY Toio ¢ uHAaykuwedn B = 0.1 Tn Bo3OyxaeHO

aniekTpuueckoe moisie HampsbkeHHocThto E = 100 kB/m. IlepnenaukynsipHo oboum

NOJISIM JIBUKETCS, HE OTKIOHSSCH OT NPSMOJIMHENHOW TPACKTOPHUM, 3apsiKEHHas

4acTULA. BBIUUCIUTD CKOPOCTH V YACTHUIIBI.

Pewenue.

Ha vactuiy nelictBytot 2 cunbl: cuia JIopeHua u anekTpocrarnyeckas cuia. JIBuxkenue

MPAMOJIMHEWHO, €CJIU 3TU CHJIbI KOMIIEHCUPYIOT IPYT IpyTa:

F,=F,, wm QvB=QE - OTCIONA: v=EIB

[ToacraBnsiem 3nauenus (B CH):

v=10/0.1= 10°

IIpoBepuM pa3smMepPHOCTS:

[v]= B B-AMm Br_H-m M
M-Tn  wm-H H c¢H c-

v=10°m/c =1 Mwm/c.

Otset: 1 Mwm/c.
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7. Burok, mo kxoropoMmy TedeT TOK cwiod I = 20 A, cBOOOJZHO YCTaHOBHWJCS B
MarHutHoM Tmosie ¢ uHaykmued B = 0.016 Tn. duamerp d Butka paBen 10 cwm.
Onpenenuth paboTy A, KOTOPYIO HY’KHO COBEPIIUTH, YTOOBI MIOBEPHYTh BUTOK Ha Yroj
0. = /2 OTHOCHUTEIIbHO OCH, COBIaIatolIei ¢ quameTpoM. To ke, eciau yroi o = 27.
Pewenue.

Butok cBOOOIHO yCTaHOBWJICSI B MAarHUTHOM IOJ€, T. €. €r0 MarHUTHBIM MOMEHT Py,
COHaIpaBJIeH ¢ MarHUTHOM MHAyKIUed B. [Ipn 5ToM MarHUTHBIN TOTOK COCTABIISAET:

@, =BS=B-nd’ /4

Pabota mpu moBopoTe BUTKA COCTABIISET:

A=IAD

[Ipu moBopoTe Ha yroi o = m/2 MarHUTHBIM MOTOK M3MeHsieTcst oT Dy 10 Hyns, paboTa
paBHa:

A=1(0- BTd’/4)=- IBTid"/4

[ToncraBum 3nauenus (B CH):

A=-20-0.016-3.14-0.1> /4=-251-10"

[IpoBepuM pa3smMepHOCTS:

2
[A]=A T M= AH M
A'm

A =-2.51-10" Ix = —2.51 mJIx. 3HaK MHHYC TOBOPHT O TOM, YTO paboTy COBEpILIAET
BHEIIHSA CUJIA.

[Ipu noBopoTe Ha yroj o, = 27t MAarHUTHBIN MOTOK He u3MeHsierca u A = 0.

Ortgert: 2.51 m/Ix, O.

=HIm= [Ox

8. Ilpssmoit mpoBog mmmHOM £ = 10 cM momelieH B OJHOPOAHOE MArHUTHOE IIOJIE C
uaaykuuer B = 1 Tn. KoHisl ero 3aMKHYThI THOKHMM IMPOBOIOM, HAaXOMAIIUMCSI BHE
nonsi. ComporuBnenue R Beet nenu paBuo 0.4 Om. Kakas momuocts P morpelyetcs
IS TOTO, YTOOBI ABUraTh MPOBOJ MEPIIEHANKYISIPHO JTUHUSIM UHAYKIIMH CO CKOPOCTBHIO
v =20 m/c?

Pemenue.

IIpoBon ABMXKETCSA NEPIEHAUKYISIPHO JUHUSAM MarHUTHOM MHIYKLUHU, U HA CBOOOAHbBIE
HOCHTENH 3apsizia (3JEKTPOHBI) B IPOBOJIE AelcTBYeT cuiia JlopeHua:

Fn=evB,

e € — 3apsA] MIEKTPOHa.

Orta cuna, nepeMenas MEeKTPOHBI, CO3aeT IEKTPUYECKOE T0JI€ HAPSKEHHOCTHIO
E=Fy/e=vB.

[Ipu 3TOM HanpsKeHHE Ha KOHIAX MPOBOAA COCTABIISIET:

U= El=Blv.

JUis MBUKEHHS] TIPOBOJAa B MAarHUTHOM T0Ji€ HEOOXOAMMO KOMIIEHCHPOBATh MOIIHOCTh
NoTeph Ha JHKOYJeB HarpeB. TpeOyemMasi MOITHOCTH COCTABIISIET:

P=U*R=(Btv)’IR.

IToacraBum uncioBeie 3HaueHus (B CH):

P=(1:0,1-20)%/0,4 = 10.

IIpoBepuM pa3sMEPHOCTD ITOJIy4EHHOW BEJINYMHBI.
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MY 1 _(HM A _BT? _
IPF (T’D“Gc jjOM_ 535 BE BA DT

Otsetr: P=10 Bt

9. IIpoBOJIOYHBII BUTOK paanycoM r = 4 cm, umeromuil conpotusierre R = 0.01 Owm,
HaxOJUTCS B OJHOPOAHOM MarHuTHOM mnojie ¢ uHaykuue B = 0.04 Tn. [lnockocTthb
paMku coctaBisier yroi o = 30° ¢ jauHuaMH MHAyKOuM nons. Kakoe koinuecTBoO
anekTpuyecTBa Q MpOTEYET MO BUTKY, €CJIM MarHUTHOE T0JI€ UCUe3HeT?
Pemenue.
Ecau marHuTHOE TOJIe MCYE3HET, TO MAarHUTHBIN MOTOK 4Y€pe3 BUTOK YMEHBIIUTCS OT
HavyaJIbHOTO 3HaYeHUs1 Dy 10 HYJIA:
AD=0- @ =~ Bnrzoos(g— a) - Brr?sina

,
rae (/2 — o) — yroa Mexay BeKTopoM B u HopMaibio K BUTKY.
[Ipu u3MeHeHnr MarHUTHOTO TIOTOKA B BUTKeE OyzieT aeiictBoBarh JJIC caMOMHAYKIIUHU:
e=—AD/At ,
rae At — BpeMsi U3BMEHEHUS MAarHUTHOTO MOTOKA.
B TeueHue »TOro BpeMEHUM MO BUTKY MPOTEUET KOJUYECTBO AJIEKTPUUYECTBA,
COCTaBJISIOIICE:
Q=IAt=§At=_(_ Bmr®sina) ,,_ Bmr’sina

R rat AT R

IToncrasnsiem 3nauenus (B CH):
_ 4:107%-3.14-16-107* -sin30°

0= 1072

IIpoBepuM pa3smMePHOCTH:

l0]- Tn-M2 _H-M-A H-m_ Jix-Kn

A-Mm-B B Jx
Q= 10 K =10 MK
Otet: Q = 10 MK

=1-107

:KJ'I.

10. Ckonbko BUTKOB IpoBoJIoKM auaMerpoM d = 0.4 MM C H3OMISIMEH HUYTOXKHOM

TOJIIIMHBI HY)KHO HaMOTaTh Ha KapTOHHBIN HWIMHIp AuamerpoM D = 2 cm, 4T0oObI

MOJIYYUTh OJHOCJIONHYIO KaTylmlKy ¢ MHIYKTUBHOCThIO L = 1 MI'H? Butku mioTHo

MIPUJIETAOT APYT K APYTY.

Pemrenue.

TonmuHa U30UMHA TPOBOJOKK HUYTOXKHO Majla U BUTKHM IUIOTHO NPHJIETalOT JIPYT K

IPYyTY, IPHA 3TOM JUIMHA COJIEHOM1a COCTABIISAET:

€ =Nd,

rae N — 4ucio BUTKOB.

NHIyKTUBHOCTD COJICHOUA:

W N°S g N*mD* p?
¢ 4nd Mag

rae S = nD?*/4 — IUIOIIAb CEYCHUS COJICHOUIA.

Yucno BUTKOB:

L= N
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4Ld

N= >
MoTD _

[ToacraBnsiem 3nauenus (B CH):
-3 -4
N 4-107-4-10 2:0 1000
4:314-107 -3.14-(2-102) =@
[TpoBepuM pa3MepHOCTH:
v KM
INF =

FH/mm? THM

Otset: 1000 BUTKOB.

= 1- Be3pasvepHasi BeNM4mnHa

11. JInuHHBIA NpsIMOM COJIEHOMJ, HAMOTAHHBIM HA HEMAarHUTHBIM Kapkac, uMeeT N =
1000 ButkoB M mMHAYKTMBHOCTh L = 3 MmI'H. Kakoii MarHuTHbIA NOTOK @ U Kakoe
notokocuemieHue Y coznaer coneHona npu Toke cuiion [ = 1A?

Pemenwe.

MarHuTHbBIN IIOTOK B COJICHOU/IC:

® = BS,

rae B — uHIyKIMsa MarHuTHOTO MOJIs, S — IUIOIA/Ib CEYEHHUsI COJICHOU IA.
IToToxocueneHue:

Y =N®=NBS=LI.

N3 mocneaneit GopMyabl MOKHO BBIPA3UTh MAarHUTHBIN MOTOK:

® = LI/N.
IToncrasnsiem 3nauenus (B CH):
_ 310 °THIA _ o, i r6mee
o= 1000 310 °B6= 3vkB6

=310 °IH1A=310 °B6=3mB6
OtBet: ® = 3 MxB0, ¥ = 3 mBO.

12. UnayktuBHoCTh L karymku(6e3 cepaeunnka) paBHa 0.1 mI'H. [Ipu kakoit cuie Toka
I sneprus W marautHoro nosig pasHa 100 mx/J{x?
Pewmenue.

DHeprusi MAarHUTHOTO TIOJIS B KAaTyIIIKe HHAYKTUBHOCTH OIpENesieTcs mo hopmyre:
LI’
W==—
2

Orcrona cuiia Toka:

2w

L

[ToacraBnsiem 3nadyenus (B CH):

-6
_ 2 100-10° _, 4y
10

IIpoBepumM pa3MEpHOCTS:

rp e LA A AN, o)

N m? Him

[=1.41A.
OtseTt: 1.41 A.

I =
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KpuTtepun n mkajabl onieHUBaHUS.

11-12 GanioB BBICTABISAETCS, €CIU CTYACHT PEIIMI 00€ 3a/1a4u MPABUIBLHO U
Kaue€CTBEHHO, C MOIPOOHBIM MOSICHEHUEM BBIBOJ]a KOHEUHOU (POPMYIIBI U TPOBEPKOI
Pa3MEpPHOCTH KOHEYHOU BEJIMYUHBI.

8-11 GanyoB BBICTABISAETCS, €CIIU CTYAEHT pelIniI 00e 3aa4u MPaBUIbHO, HO Aall
HE/I0CTaTOYHbIE MOSICHEHHS BBIBO/Ia KOHEYHON (POPMYITbI MIIA HE MPOBEPUIT
Pa3sMEPHOCTb KOHEYHOU BEJTMYMHBI.

7-8 GaITIOB BBICTABIISIETCS, €CITHM CTYJAEHT PEIIni 00e 3a71aur MpaBUIbHO, HO 0€3
MOSICHEHUH BBIBOJIa KOHEUHOU (POopMYIIbl W/ Ui O€3 TPOBEPKH Pa3MEPHOCTHA KOHEUHOM

BCIIMYNHBI.

Memnee 7 6ayioB BBICTABIISCTCS, €CJIM CTYACHT HE PEIITUI HIIM PEIIAII HEMPaBUILHO XOTS
OBl O/THY 3aja4y.
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2.2.2 Onpocsl.
Omnpoc Ne 1.
Omnpoc no pazaeny «IeKTPUIECTBO»

® BKJIIOYAET B ceOs:
®  ayIWTOPHOE 3aHSATUE B BUJIE MMCbMEHHBIX OTBETOB 00yUYaIOIINXCA Ha
3aJIaHHbIE BOMPOCHI, BHINONHIETCA 60 MUHYT;
® TECTUPOBAHME, BbIIONHSETCS 30 MUHYT;
® 13 IPUBEICHHBIX BOMPOCOB (POPMUPYIOTCS UHANBUYAJbHBIE 3aJaHUs
(BapuaHThI) MO 2 BOIPOCA;
® BAPUAHT TECTA CONEPKUT 8 3a/IaHMIA;
® OLECHUBAETCS:
®  OTBET Ha KX/l BOPOC, MAaKCUMaJIbHBIN 0asi — 7 0aios;
®  KOJUYECTBO MPABHUJIBHO BBIMOJHEHHBIX TECTOBBIX 3a/IaHUM, MAKCUMaJIbHBIN
Oamn — 3 Ganna.

Bomnpocsl.

l. Onexkrpuueckuii 3apsan. CBoilcTBa »3ieKTpuyeckoro 3apsiga. 3akoH Kynona.
Pacnpenenennblie 3apsiibl.

2. Dnekrpuyeckoe none. HanpsiKeHHOCTh AIEKTpOCTaTUYeCcKOoro mois. [IpuHnun
CYNEPHO3ULIAN JIJIS1 HAIIPSYKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJIA.

3. IloreHuman snexkrpocrarnyeckoro nois. [Ipunuun cynepno3unuu s
noreHuuana. Csi3b MEXy HANPSHKEHHOCTHIO U TIOTEHIMATIOM
AIEKTPOCTATUYECKOTO TOJIS.

4. Teopema ["aycca aJi 31eKTpOCTaTUYECKOTO MOJISl B BaKyyMme (17151 BeKTopa E).

DJEKTPOEMKOCTh YEAUHEHHOIO MMPOBOJHUKA; KOHAEHCAaTopa. EMKOCTB MJI0CKOTO

KOHJIEHCATOpa; OaTapen KOHAEHCAaTOPOB, COEAMHEHHBIX MOCIIE0BATENbHO,

napajuieiabHoO.

6. Ilonspuzauus IUANEKTPUKOB. TUIIBI JUAIEKTPUKOB. BHUbI monspuzanuu
TUBIIEKTPUKOB.

7. DHeprus 3IeKTPOCTATHYECKOro Moiis. [[10THOCTh SHEPIrUn ANEKTPOCTATUYECKOTO
OJISL.

8.  Dnexrpuueckuil TOK. Buabl TOKOB. XapaKTEPUCTUKH SJIEKTPUUECKOTO TOKA.
VYcnoBusl BOBHUKHOBEHUS U CYIIECTBOBAHUS TOKA.

9. 3axon Oma u J[>xoyns — JIeHl1a B MHTETpaJIbHOM U JIOKAJIbHOM
(muddepennmanbHoit) hopmax.

10. Croponnue cuibl. IJC. 3akon OMa 119 3aMKHYTOH LIETIH.

11. Pabota u MOIIHOCTH TOKA.

12. TlIpaBuna Kupxroda st pa3BeTBICHHBIX IIETICH.

13. DOnexTpuyeckoe cONPOTUBIECHUE NPOBOJIHHUKOB. YIEIbHOE COIPOTUBIIEHUE,
3aBUCUMOCTb Y/IEJIBHOTO COMPOTUBIIEHMS OT Temneparypsl. [locienoBarensHoe u
napajuieJIbHOE COEIUHEHHUS IPOBOJHUKOB.

9,
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14. DOnemeHTapHas KJacCU4eCKas TEOPHsI JIEKTPOIPOBOJHOCTH METAIIIOB.

15. BbIBOJI OCHOBHBIX 3aKOHOB 3JIEKTPUYECKOTO TOKA U3 KIIACCHYECKOW TEOpUHU
ANEKTPONPOBOJHOCTHA METAIIIOB.

16. Pabota BbIX0O/1a IEKTPOHOB U3 METAJLJIA.

17. DOmuccuOHHBIE ABICHUS U UX IPUMEHEHUS.

18. HMonuzanus razoB. HecaMocToATENbHBIN Fa30BbIN pa3psij.

19. CamocTosiTeNbHBIN Ta30BbIN pa3psl U €r0 THUIIbI.

20. Ilna3ma u ee cBOMCTBA.

TumoBblie TeCThI MO pa3aeny «JIeKTPUIECTBOY.
Bapuanr tecra 1.
3amanue 1.

[Tone co3nano paBHOMEPHO 3apsKEHHON
1 c(hepuyeckoil HOBEPXHOCTHIO € 3apPAIOM —(.

iA VYkaxxute HaIpaBJICHUEC BEKTOpPA IrpaIuCHTA
4

? IIOTCHIIMAJIa B TOUKE A.
IODA3 2)A4 3)A-1 4)A-2.

3ananue 2.

JIBa TOUYEUHBIX 3apsia ¢ U 2g HAa PAaCCTOSIHUM 7 JIPYr OT JApPYyra B3auMOJAEHCTBYIOT C
cuioit F. C kakoil cumoii OyayT B3aMMOACHCTBOBATH 3apsA/ibl 2g U 2g HA pACCTOSHUU 277
1) Fi2; 2)2F; 3)4F, 4)F; 5) F/4.

3amanue 3.

[Tpu BHECEHUU MOJIIPHOTO AUDJIEKTPUKA B ANEKTPUUECKOE MOJIE

1) y MosieKys1 BOSHUKHYT HHIYLIUPOBAHHBIE IUIIOJIbHBIE MOMEHTHI, OPUEHTHPOBAHHBIE B
HalpaBJIeHUH BEKTOPA HAPSKEHHOCTH OIS,

2) BOHUKHYT UHIyLIUPOBaHHbBIE 3apsi/ibl, KOTOPbIE paCIPENEsATCs 110 TOBEPXHOCTH
oOpasua, a BHyTpu o0Opa3ua nose Oy/1eT OTCyTCTBOBATb;

3) ’ecTKHUE TUIOJTH MOJIEKY.] Oy1yT OPUEHTHPOBATHCH B CPeIHEM B HATIPABJIEHUHU
BEKTOPA HANPSI’KEHHOCTH TO0JIS;

4) xeCTKue TUTIONN MOJIEKYN OyIyT OPUEHTHUPOBATHCS B CPEAHEM B HAIIPABICHUHU
MPOTUB BEKTOpA HAMPSKEHHOCTH TOJIS;

5) BO3HUKHET MbE303JEKTPUUECKHM 3((DEKT.

3amanue 4.

3apsHKeHHBIN METATMYECKUH 11ap MOCJIeI0BaTEILHO MOTPYKAIOT B JIBE
TUAJIEKTPUYECKUE KUIKOCTH, IPUUEM € > &;. Kakol U3 HUKENPUBEIESHHBIX TpapuKOB
Han0oJIee TOYHO OTpakaeT 3aBUCUMOCTh MTOTEHIMAJIA TTOJISI OT PACCTOSIHUSA,
OTCUUTHIBAEMOTO OT I[EHTpa mapa?
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ﬂ Lol = -

3amaHue 5.

VY npucoennHEeHHOTo K HCTOYHHUKY TOKA MJIOCKOTO KOHAEHCATOpa 3apsi Ha OOKIaaKax
paBeH (. Ecnu Mexy 00K1a0K KOHIEHCATOpa MOMECTUTh TUAIEKTPUK C
TURIIEKTPUYECKON MPOHULAEMOCTBIO &, TO 3apsif

1) ymensmmTcs B € pas; 2) yBeJIMYMTCH B € pas;

3) ymenbiurcs B (g-1) pas; 4) ysenuuurcs B (e-1) pas;

5) HE UBMEHUTCHL.

3ananue 6.
OnpenenuTh SKBUBAJICHTHYIO
> D (o0l111y10) eMKOCTh CUCTEMBI
KOHJIEHCATOPOB, U300Pa’KEHHBIX Ha
PHUCYHKE.
—_— 1) 16 mx®;  2) 12 Mxd;
3) 3 MkD; 4) 9 MxD;
5) 8 Mk®.
3ananue 7.
20 Ont ConpoTuBieHNE yUacTKa AIEKTPUUECKON LEMH,
] 40y TPEACTABIECHHON HA PUCYHKE, PABHO
— 5 ont —{ +H—1)210m; 2)290mM; 3)8O0m;
] 4)90M;  5)14 Owm.
3ananue 8.
[Tone3Hass MOIITHOCTh UCTOYHUKA TOKA OTPEAEISIETCST (hOPMYIIOi:
1) P=1Ie=F(R+7); 2Q)P=Ie=FP(R-r); 3)P=IU=Trr
4) P=1U=IR; 5) P=1Ie=I(r—R).

Bapmuanr Tecra 2.
3amanue 1.

CBOWCTBO JUCKPETHOCTH JIEKTPUUYECKOTO 3apsiia 3aKI0YaeTCs
1) B 31€KTPOHEUTPATILHOCTH BELIECTBA B O0ILIEM CITy4ae;
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2) B TOM, 4TO 3apsii MAKPOTEJIa KPATEeH LEeJOYMCICHHO 3apsay 3JIeKTPOHA;

3) B ero crnocoOHOCTH U3MEHSTHCSI HETIPEPHIBHO 110 BEJINYHUHE;

4) B TOM, 4TO B JIEKTPUUYECKN 3aMKHYTOM CHCTEME BBIIIOJIHAETCS 3aKOH COXPaHEHMSI
ANIEKTPUYECKOI0 3apsija.

3amanue 2.
JlaHa cucTema TOYEUHBIX 3aps/IOB B BAKyyMe U 3aMKHYTBIE ITIOBEPXHOCTHU Sy, S5, S5 .
—e [ToTOK BEKTOpa HANPSKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIS

_,..-—'—'

,r /__r "‘5 \ S;  paBeH HYIIO uepes
LS, 1) moBepxHOCTH S7;

:\ / /—J * 5 2) IOBEPXHOCTD S;
k 3) noBepxHocTH S; U S3;
4) NOBEPXHOCTH S3;
5) noBepxHocTH S U S3.

3amanue 3.

Jusnekrpruyeckasi IpOHUIIAEMOCTh CPEJIbl € MOKA3bIBACT

1) yMeHbIIIeHN e HATIPSIZKEHHOCTH 3JIEKTPUYECKOT0 MOJIS B Cpejie N0 CPABHEHHUIO ¢
BaKYyMOM;

2) yBEJIIMUECHUE CUJIbI B3aUMOJICHCTBUSI MEXK]y 3aps/IaMH B CPE/I€ MO CPABHEHUIO C
BaKyyMOM;

3) HampaBiieHHEe JIBUXKEHUS 3apsiioB B JAHHOM CpejIe;

4) moTeHIMal IEKTPUIYECKOTO MOJIs B JTAHHOU Cpelie.

3amanue 4.
. Ha pucynke npencrapiensl rpadyku, OTpayKaroIIue XapakTep
M % 3aBHCUMOCTH TIOJISIPU30BaHHOCTH P OT HampsixkenHocTH moJs E.
VYKakuTe 3aBUCHUMOCTh, COOTBETCTBYIOIIYIO HETIOJISIPHBIM
_ TUAJIEKTPUKAM:
‘,’ : 1 2)2 3)3 4)4.
3amanme 5.

Kakoil nunm xakve u3 HUKENPUBEACHHbBIX Tpa(MKOB MPABUIBHO OTPAXKAIOT 3aBUCUMOCTD
€MKOCTH IIOCKOIO KOHAEHCATOPa OT YKa3aHHBIX Ha pI/IcyHKaX napameTpoB?
l' C C

2) 5) B) r) K Il)|/

0 d 0 & 0

1)a,B, 1; 2)a,0,1; 3)0,B,T; 4) B, I, 1; 5)a, 6, I

3aganue 6.
UYeThipe 0AMHAKOBBIX KOHJIEHCATOpa €eMKOCThIO 220 HD KaXKbIil COEAMHEHBI
MOCJIE0OBATENILHO U MOAKIIIOYEHBI K UICTOYHHUKY TOKa, HAMPSKEHUE Ha 3aKMMax
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kotoporo 2 kB. UeMy paBeH 3apsi 3Toi 6arapen KOHAEHCATOPOB?

1) 220 mxKo; 2) 110 mxKu; 3) 440 mxK;
4) 880 mxKo; 5) 1760 mMxKi.
3amanue 7.

K wucrounuky toxka ¢ JJIC 12B mnoxpkmounnu peocrar. Ha
e XN PUCYHKE IMOKa3aH rpaguk 3aBUCUMOCTH CHUJIbI TOKa B PEOCTaTe

o ol
12

- -.j--i..-;.-.f--;--;:- OT €r0 CONPOTHUBIICHUS. BHYTpEeHHEE CONMPOTUBIEHHE 3TOTO
8 MCTOYHUKA TOKA PABHO
0 1)1 Om;
4 2) 6 Om;
? 3) 2 Owm;
o % 4 5 RO 4) 3 Om;
5) 0 Om.
3amanue .
Peocrar comnporuBiennem 2 OM TOIKIIOYEH K HCTOYHUKY TOKa C
'E]i = BHYTPEHHHMM conpoTtuBieHneM 1 Owm, Kak Mmoka3aHo Ha pucyHke. Eciaum
| JBMYKOK peocTaTta nepeMelarh U3 KpaiHero mpaBoro MoJIOKEHHUs BIIEBO,
R TO MOIIHOCTh TOKa B peocTare OyaeT
1) HEenpepBIBHO YMEHBIIATHCS;

2) cHayajla yMEHbIIATHCS, TOTOM YBEJIMUYHUBATHCS;
3) cHaYaJIa yBeJIMYNBATHCH, IOTOM YMEHbIIATHCH;
4) HepepBIBHO YBEIMYHUBATHCS.

Bapmuanr Tecra 3

3amanue 1.

Heobxoaumo mu 3a3eMIISITh KOPIYC AMEKTPONpruOopa u AJis 4ero?

1) Ja, 1151 6€30MacHOCTH, TAK KaK U3 3eMJIM MPUXOAUT 3aPAT MPOTHBONOJI0KHOTO
3HAKAa, KOTOPBIA B CyMMe ¢ MMeIUMCcs (HAKOIUIEHHBIM) HA KopIryce npubdopa
AaeT HYJIb.

2) Jla, nyst 6€301acHOCTH, TaK Kak Mpu padboTre npubopa KOpPIyc HarpeBaeTCs.

3) Ha, HO TonbKO /Ui TPUOOPOB, pabOTAIONINX B arPECCUBHBIX YCIOBUAX MM HA YIUIIE.
4) Her, Tak Kak mpu 3TOM BCEr/a MPOUCXONUT CYIIECTBEHHAS MTOTEPS MOITHOCTH
pudopa B CBA3M C OTIOTHUTEIHHBIMA TOKAMH YTEUKH.

3ananue 2.
, [Tone co3nano GeCKOHEUHON PaBHOMEPHO 3apsKEHHOM
+0 1 IUIOCKOCTBIO C IIOBEPXHOCTHOM IJIOTHOCTHIO 3aps/ia YKaXKHUTE
HalpaBJIeHHE BEKTOPA HAIPSYKEHHOCTH IOJISl B TOUKE A.
4 2 1)A-3
! 2) A-4
: 3) A-2
4) A-1.
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3amanue 3.
J171s1 HEMOJISIPHOTO TUAJIEKTPUKA XapaKTEPEH CJICIYIOMIUM TUI TOJIIpU3AIIAN:

1) 21eKTPOHHBI; 2) UOHHBIH; 3) OpuEeHTallMOHHBIH;
4) NpUMECHBIN; 5) sIepHBIH.
3amanue 4.
" Ha pucynke npencrapieHs! rpaduku, OTpaXxarolife Xapakrep
TEMIIEPATYPHOU 3aBUCUMOCTH TUDJIEKTPUUECKOU
\ BOCIIPUMMYHUBOCTH &. YKaKUTE 3aBUCUMOCT,
i\ah__ B COOTBETCTBYIOIIYIO MOJIAPHBIM JUIEKTPUKAM.
\h\-\_\ 2 . 1) 1
., 2)2
3) 3.
. 3)
3amaHue 5.

Kak n3MeHuTCst eMKOCTh MII0OCKOTO KOHAEHCATOpa, €CJIM PACCTOSHUE MEXIY €ro
oOKIagKaMu yBeIuuuTh Ha 50%?

1) Bospacrer B 1.5 pa3za; 2) Bo3pacTeT B 3 pasa;

3) ymeHbIIMTCS B 3 pasa; 4) ymenbunTcd B 1.5 pasa;

5) HE UBMEHUTCHL.

3ananue 6.

Kakoii 13 HI>KenpuBeEHHBIX TPAPUKOB MPABIIBHO OTPAKAET 3aBUCUMOCTh OObEMHOIM
IUIOTHOCTH 3HEPTUU IEKTPOCTATUYECKOTO OIS OT HANPSYKEHHOCTH JJISA IIJIOCKOTO
KOHJIeHCcaTopa?

5h] (1) 1 ) L]

1) 2 3) HT 8

0 'E 0

(TIpaBUIILHBIN OTBET 5)

=Y

3aganue 7.

Curna Toka B IPOBOJHUKE B TEUCHHE MHTEPBAJIa BPEMEHH ¢ PAaBHOMEPHO yBEJIMYHBAJIACh
ot 0 10 /, 3aTeM B TEYEHHE TAKOTO K€ TIPOMEKYTKA BPEMEHHU ¢ OCTaBaJach IMOCTOSTHHOM,
a 3aTeM 3a TOT XK€ MHTEPBAJI BPEMEHH ! PAaBHOMEPHO yMEHBIIAJIACh N0 HYJS. 3a BCE
BpeMs uepe3 MPOBOAHUK MPOIIIST 3apsif ¢, PABHBIH

Hg=1t; 2)yq=21It; 3)qg=41It 4)g=0; S)q=3 1t

3amanue .
DneKTpUYeCKHUil HarpeBaresb notpediser Tok cuion 10A ot cetu HanpsbkeHuem 220 B.
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3a mecsan (30 mHei) sKcruTyaranmuu 3Toro mpubopa morpedurtens 3amatun 500 pyo.
CKOJIbKO 4acOB HArpeBarelib €)KEIHEBHO BKIIFOYAJICS, €CIIM TapU(] 3a IJIEKTPOIHEPTHIO

cocTaBiseT 2,5 py0. 3a KuioBarT-4ac?
1) 4 gaca; 2) 3 yaca; 3) 2,5 yaca; 4) 2 yaca, 5) 1,5 yaca.

KpuTtepun n mkajabl olleHMBAHUSA

MakcumanbHbBIN 0T 32 MUCHhMEHHBIC OTBETHI Ha BOMTPOCHI — 7 OAILIOB,
MUHUMAJIbHBIN — 4 6asia.

6,5-7,0 6a17I0B BBICTABISIETCS, €CIU CTYACHT MPOAEMOHCTPUPOBAI KIIIOUEBbIE
3HaHUSA, TPOIEMOHCTPUPOBAJ YIITyOJI€HHOE TOHUMAaHHE B3aUMOCBSI3EH MEXTY
OCHOBHBIMH MOHATHSIMH, 3aKOHAMH 1 MOJEIISIMH.

5,0-6,5 0anIoB BBICTABIIAETCS, €CJIM CTYACHT MPOJAEMOHCTPUPOBAIT KIIFOUEBbIE
3HAHMS, HO HEAOCTATOUYHO PAa3bsICHUII B3aUMOCBSI3U MEXAY OCHOBHBIMU MOHSTHUSIMH,
3aKOHAMU U MOJIETISIMHU.

4,0-5,0 6a10B BBICTABIISETCS, €CIIU CTYAEHT POJEMOHCTPUPOBAI TOJIBKO
KJIFOUEBbIE 3HAHUSI OCHOBHBIX MOHSTHUMN, 3aKOHOB, MOJIeNIel 0€3 pa3bsiCHEHUS
B3aMMOCBA3EH MEXKy HUMHU.

Menee 4,0 6a1710B BHICTABIISIETCS, €CIU CTYACHT HE IPOAEMOHCTPUPOBAI
KJIFOUEBBIE 3HAHWSI OCHOBHBIX IIOHATHUH.

MaxkcuManbsHBIN 0ajlI 3a TecT — 3 0ajijila, MUHMMAaJLHBIN — 2 Oaia.
3 Gajuta BBICTABIISCTCS, €CIIM CTYACHT MPABUIILHO PEIIni 7-8 3a1aHuii;
2,5 Ganua BBICTABJISETCS, €CIU CTYICHT MTPaBUJILHO Pl 6-7 3a/1aHHi;
2 Oasia BBICTABIIICTCS, €CJIM CTYACHT MPABHIIBHO PEIIMiI 5-6 3aaHuii;
Menee 2 6ajuIoB BBICTABIISACTCS, €CIIM CTYIACHT MPAaBUIIBLHO PEIINI MEHEE 5 3a/IaHUH.
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Omnpoc Ne 2.
Omnpoc o pasaeny «MarHeTusm»

® BKJIIOYAET B CEO:
®  AyIUTOPHOE 3aHSTHE B BUJE MIUChbMEHHBIX OTBETOB OOYJAIOIIUXCS HA
3aJIaHHbIE BOMPOCHI, BHINONHAETCA 60 MUHYT;
® TEeCTUpOBaHUE, BhINONHSAETCS 30 MUHYT;
® 13 IPUBEICHHBIX BOMPOCOB (POPMUPYIOTCS UHANBUYAJbHbIE 3aJaHUs
(BapuaHThI) MO 2 BOIPOCA;
® BApUAHT TECTa COJACPKUT 8 3aJJaHUIi;
® OILICHUBAETCS:
®  OTBET Ha KaX[bIil BOMPOC, MAaKCUMaJIbHBIN 0as1 — 8 0aios;
®  KOJUYECTBO MPABUJIBHO BHINIOJHEHHBIX TECTOBBIX 3a/IaHUM, MAKCUMaJIbHBIN
Oaym — 5 6aoB.

Bomnpocsl.

1. MaruutHoe none. 3akon buo — CaBapa — Jlannaca. MarautHoe nosue
JBYDKYILETOCS 3apsija.

2. IIpumenenue 3axkoHa buo — CaBapa — Jlamiaca k pacueTy MarHUTHBIX TTOJIEH.

3. Cuna Jlopenua. 3akoH Amrepa.

4.  3akoH MOJIHOTO TOKa JJIsl MArHUTHOTO TOJIsSI BaKyyMe. MarHuTHbIE TIOJI COJIEHOMAA
u Topouga. Teopema ['aycca 1151 MAarHUTHOTO TOJISI B BaKyyMe.

5. Pabora no nepeMeiieHnto NpoOBOJHUKA U KOHTYpa C TOKOM B MAarHUTHOM I10JI€.

6. JIBWKeHHE 3apsSIKEHHBIX YaCTUI] B MATHUTHOM I0JI€. YCKOPUTEIH 3aPSyKEHHBIX
YaCTHLI.

7. Dddexr Xomna.

8. MarHuTHble MOMEHTHI 3JIEKTPOHOB U aTOMOB. ATOM B MarHUTHOM I1OJIE.
JlnaMarHeTUKY Y NMapaMarHeTHKU.

9. 3aKoH MOJHOro TOKa JAJII MArHUTHOTO MOJs B BeulecTBe. PeppoMarHeTUKH.

10. 3akoH 3€KTpOMarHUTHON MHAYKIMHU. Buxpessie Toku (Toku Dyko).

11. Camoumnaykuus. Toku npH pa3MbIKAHUM U 3aMbIKaHUU LIENH.

12. Bzaumnas unaykuus. Tpanchopmaropbl. JHEprusi MArHUTHOTO MOJIS.

13. Oomas xapakrepuctuka Teopuu Makcsesuia. Buxpepoe anekrpuueckoe nosue. Tok
CMEILIECHHUS.

14. VYpaBHenuss MakcBesia i 3J€KTPOMAarHuTHOTO TOJIA.

Tunosblie TecTbl MO pasaeay «Marserusm».
Bapuanr tecra 1.

3amanue 1.
W cTouHnKaMy MarHUTHBIX TTOJIEH MOTYT OBITh:
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1) IPOBOAHUKH € IEKTPUUECKUM TOKOM M MAarHUTHBIE 3aps/bl;

2) NOKoSIIIIKECs SJEKTPUUECKUE U MATHUTHBIE 3apsiibl;

3) NPOBOAHUKH € JIEKTPUYECKUM TOKOM U ABHKYILIHECH JIEKTPUYECKUEe 3apsiabl;
4) NPOBOJHUKHU C NEKTPUUECKUM TOKOM U TIOKOSIIITUECS ANEKTPUUECKUE 3aPSIbl;

5) TOJBKO MPOBOJHUKH C FNEKTPUUECKUM TOKOM.

3amanue 2.

Karymka cocrout n3 8 BUTKOB, MO KOTOpbIM TeyeT Tok | A. Kak wu3meHuTcs
HaNPSHKEHHOCTh MArHUTHOTO TOJISL B KAaTyIIKE, €CIM K Hell 100aBUTH elle 4 Takux ke
BUTKA U ITyCTUTb TOK 2 A?

1) YBenuuurcs B 2 pasa; 2) yBeanuuTca B 3 pasa;

3) yBenuuures B 1,5 pa3a; 4) ymenpmutcs B 1,5 pasa;

5) ymenbiutes B 3 pasa.

3amanue 3.
Ha pucyHke mnpencraBieHa 3aBUCMMOCTh MAarHUTHOTO TIOTOKA, MPOHU3BIBAIOIIETO
HEKOTOPBIN 3aMKHYTHIH KOHTYp, OT BpEMEHHU.

@, Bo OJIC uHAYKUMM B KOHTYpPE paBHa HYJIIO B
\ WHTEpBaJIe
a+ 1) A;
: 2) B;
2+ ; \ 3)C;
o | 4) D;
SEDUAREEETRE
£ B e\YD R
e :
g :

3amanue 4.
KBanparnas pamka co ctopoHoil a = 4 cM u conpotuBieHueM R = 2 OM HaxoguTcs B
OHOPOJAHOM MarHuTHoM none (B = 0,1 Tn), AUMHUM UHIYKIUK KOTOPOIO

NEPHNCHAUKYIIAPHBI IINIOCKOCTHU PaMKH. Kakoit cunbl TOK HOﬁHCT 10 paMKeE, €CIn €€

PE3KO BBIIBUHYTH U3 00JACTH MAarHUTHOTO TOJISI CO CKOPOCTHIO 0 = 5 M/c?
1) 20 MA; 2) 15 MA; 3) 10 mA; 4) 0 MA; 5) 50 MA; 6) 100 MA.

3ananme 5.

dusnueckas BETWYMHA, TOKA3bIBAIONIAs, BO CKOJIBKO pa3 MarHWTHAs WHIYKIHS B
BEIECTBE OTJIMYAETCS OT MATHUTHON MHIYKIIMY BHEITHETO MO B BAKYyMe€, 9TO

1) MarHuTHasi MPOHUIIAEMOCTh; 2) MarHuTHas BOCIIPUUMYHUBOCTB;

3) HaMarHU4YeHHOCTb; 4) HaNPsHKEHHOCTh MAarHUTHOTO TTOJIS,

5) 001Kt MarHUTHBI MOMEHT aToMa.

3amanue 6.
Ha pucynke mnpuBenena memis rucrepesuca (B — uHaykmus, H — HanpsokeHHOCTH
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MarHUTHOTO TOJIs).

MR, B OcTaTroyHOM HAMarHM4YeHHOCTH COOTBCTCTBYCT TOYKA:
C 1)O
) s A
M/ O A 3)C
VAZEE
5) M.

3ananue 7.
[TepBoe ypaBHeHHE MaKcBesia UMEET BU/L;
pEai = - [22as
() ot
DTO ypaBHEHHUE SIBISETCS 0000IICHUEM:
1) 3aK0Ha 3JIeKTPOMATHUTHOW MHIYKIIUN;
2) 3aKoHa MOJIHOTO TOKa B CPE/IE;
3) Teopembl OcTporpaackoro — [aycca Iist 3eKTpOCTaTHUECKOTO OIS B CPEIE;
4) reopemsbl Octporpaackoro — ["aycca 11 MAarHUTHOTO TOJISL.

3ananue 8.
Crnenyromas cucrema ypaBHeHUid MakcBeinia:
- = = —
j‘Edl :—J‘aa—?dﬂ
(L ()
- = -
j‘ Hdl = f%dﬂ
(L) (=)
- =
j‘DdS = ‘l‘pd\'
(3 (v
- =
j‘ Bds =0
(=)

CIIPaBEUINBA JUIsl IEPEMEHHOIO 3JIEKTPOMArHUTHOTO I10JIS
1) B oTCyTCTBHE 3apsKEHHBIX TEIT;

2) B OTCYTCTBHE TOKOB IIPOBOAMMOCTH;

3) Ipu HAJIMYNU 3aPSKEHHBIX TEX U TOKOB POBOJIUMOCTH;
4) B OTCYTCTBHE 3apsSKEHHBIX TEJ U TOKOB MPOBOJUMOCTH.

Bapmuanr Tecra 2.

I

|
@ : @ Bamanue 1.
P b P Ha pucyHke n300paskeHbl CeUCHMS JIBYX
napasienbHbIX MPIMOTUHEHHbIX JTHHHBIX
TPOBOIHUKOB, MO KOTOPBIM TEKYT B TIPOTHBOIOJIOKHBIX HAIPABIEHUAX TOKH, IpHueM /;
oonbite I,. Uaaykims B MarHUTHOTO 11071 paBHA HY/IIO B HEKOTOPOH TOUKE y4acTKa

C
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1)d 2)c 3a 4) b.

Kak Bemer cebs paMka ¢ TOKOM IpU IPOM3BOJILHOM IOMEIICHHMH €€ BO BHEIIIHEE
MarHuTHoeE I1oJe?

1) Haunnaet Bpamarbcsi C HOCTOSTHHOM CKOPOCTHIO;

2) ycTaHABJIMBAETCHA NMEePHEHAUKYISAPHO BEKTOPY MATHUTHON MHAYKIIUM;

3) ycTaHaBIMBaETCS MapaliebHO BEKTOPY MAarHUTHON MHIYKIIUH;

4) HaUMHAET BPAIIAThCS C TOCTOSTHHO BO3PACTAaIOIIECH CKOPOCTHIO;

5) ocraeTcs B MPEKHEM MOJIOKEHUH.

3ananue 3.

NHIyKTUBHOCTH KOHTYpa 3aBHCHT OT...

1) popmbI 1 pa3MepoB KOHTYPA, MATHUTHOM MPOHUIIAEMOCTH CPe/bl;

2) cuibl TOKa, TPOTEKAIOIIETO B KOHTYPE;

3) CKOpPOCTM H3MEHEHUSI MAarHUTHOTO IOTOKa CKBO3b MOBEPXHOCTh, OTPAHUYEHHYIO
KOHTYPOM;

4) marepuaina, u3 KOTOPOTro U3rOTOBJIEH KOHTYD;

5) Benmuuunbl JJIC B KOHTYpE.

3amanue 4.
Ha pucyHke nokaszaHa 3aBUCHUMOCTb CHJIBI TOKa OT BPEMEHHU B AJIEKTPUUYECKOUW LIEHH C
WHAYKTUBHOCTHIO |1 I'H.

I. MA Monynb cpennero 3naueHust I{C caMOMHIYyKIIUH

7131 SRS TS T S B nHtepBaie ot 10 go 15 ¢ paBen
! : 1) 4 MB;
ool gl N L 2) 2 MB;
T 3) 0;
'I{]___ ________r_, :, 4)6MB;
; 5 5) 3 mB.

0 5 10 15 20 LEC

3amaHue 5.

B kakux enuHMIIAX U3MEPSAETCS] MArHUTHAs BOCIPUUMYHUBOCTD  BellecTBa?

1) B recnax (Tmn); 2) B amniepax (A);

3) B renpu (I'n); 4) B amnepax Ha MeTp (A/m);

5) 3T0 Ge3pazMepHasi BeJIMYNHA; 6) B JKOYJIAX HA MeTp B Kybe (/M)
3ananue 6.

Ha pucynke npuBenena nemwis rucrepesuca (B — unnykius, H — HanpsskeHHOCTB
MarHUTHOTO TOJIS).

R B I/IHIIYKHI/II/I HACBIIIICHU S COOTBCTCTByeT TOYKaA.
)0
g 2)A

et

W
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5) M.
3amanue 7.
YerBeproe ypaBHeHHEe MakcBeia UMeeT BULL:
$Bds=0
(5) .
Ero ¢usuueckuit CMBICT COCTOUT B CIIETYIOIIEM:
1) cuioBble JMHMH MATHUTHOIO IMOJSI 3aMKHYTbl, MATHMTHBIX 3apsiiOB He
CyLIeCTBYeT;
2) WCTOYHHMKAMHU BUXPEBOTO MAarHUTHOTO NOJS SBISAIOTCA TOKM IPOBOJUMOCTH U
U3MEHSIIOLIEECS CO BPEMEHEM JJIEKTPUUYECKOE TOJIE;
2) U3MEHSIONIEECS] CO BPEMEHEM MAarHUTHOE I10JIE MOPOKIAET BUXPEBOE AIEKTPUUECKOE
10JIE;
4) NCTOYHUKOM 3JIEKTPUUYECKOTO MOJIS SIBISIFOTCSI CBOOOHBIE AIIEKTPUUECKHUE 3aPsIIbl.

3aganue 8.
Crnenyromas cucteMa ypaBHeHuid MakcBeiia
_)
- = —
fEdI :—Iaa—BdS
@ & 2
- = .-"_) *._:’\. —
g
fHAL= | j+ [dS
(L @&l aj
— iy
j‘D ds =0
(=)
- =
j‘B dsS =0
)]

CIpaBeIIMBa JUIsl IEPEMEHHOTO AIEKTPOMArHUTHOTO MOJIA...
1) B OTCyTCTBHE TOKOB IPOBOJAUMOCTH;

2) B OTCYTCTBHE 3apPSKEHHBIX TeJI;

3) Ipu HAJIMYNU 3aPSYKEHHBIX TEA U TOKOB POBOJIUMOCTH;
4) B OTCYTCTBHE 3apsKEHHBIX TEJl U TOKOB ITPOBOIMMOCTH.

Bapuanr Tecra 3.

3amanue 1.

Ha pucynke n300pakeHbl ce4eHus ABYX MapajlieibHbIX MPAMOIUHENHBIX IITMHHBIX
IIPOBOJTHUKOB, 10 KOTOPBIM TEKYT B IIPOTUBOIIOJIOKHBIX HAPABICHUAX TOKU, IPUYEM /|
MeHb1e [,. Maaykuus B MarHuTHOTO noJist paBHa HYJIO B HEKOTOPOW TOYKE y4acTKa

| 1) d
14 | I 2) ¢
P ] o) 3)(1
X i e
a <y 1 o = g 4
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3aganue 2.

Honbl, nuMeromye OJUHAKOBBIE CKOPOCTH, HO pa3HbIC YACNIbHBIC 3apsjibl, BICTAIOT B
OJHOPOJHOE MArHWTHOE II0JIe, HMHIYKIHMS KOTOPOTO HampaBjieHa «K Ham». HWx
TpaeKTOpHsl TPHUBEICHA Ha pPHUCYHKe. BenwumHa HauOONBIIEro YASIBHOTO 3apsiia
® ¢ e ® COOTBETCTBYET TPACKTOPHH...

1) He XBaTaeT MaHHBIX JIJIS1 OTBETA HA BOIIPOC;

¥ * 23
l 4 o DL
B 4) XapaKTepUCTHKH TPAEKTOPUI HE 3aBMCAT OT BEIMYMHBI YIEIbHBIX
™ e 3aps/OB;
3 5) 2.
3ananme 3.

SIBneHue 3EeKTPOMArHUTHON UHAYKIIMM COCTOUT B

1) BOBHUKHOBEHWH MAarHUTHOTO MOJsl BOJM3HM MPOBOJHUKA MPU MPOIMYCKAHUH MO HEMY
TOKa,;

2) Bo3HukHOBeHUHU DJC B IPOBOASIIEM KOHTYPE IPU U3MEHEHUU CUJIbI TOKA B HEM;

3) Bo3HukHOBeHMH JIC B mpoBoasimieM KOHTYpe NPH W3MEHEHUM MATHUTHOIO
NMOTOKA, IPOHU3BIBAKOIIET0 KOHTYP;

4) BBITECHEHUH U3 TIPOBOJIHMKA TOKA, U3MEHSIOIIEr0Cs ¢ BHICOKOW YaCTOTOM.

3ananue 4.
Ha pucynke npencraBieHa 3aBUCMMOCTh MAarHMTHOTO IIOTOKA, MPOHHU3BIBAIOLIETO
HEKOTOPBIM 3aMKHYTBIA KOHTYpP, OT BPEMEHH.

&, B6 O/1C MHAYKIMHU B KOHTYPE MaKCUMaJIbHA 110
! MOJIYJIIO B UHTEpBaJIe
diiki 1) A;
2) B;
2+ 3) G
4) D;

5) E.

.I;-'.

-3

vs]

@)

e
A R ——

=

oy NI TS B

o+
ot
]

3amanHue 5.

Ha pucynke npencrabieHsl rpadukw,
OTPpXKAIOIIUE  XapaKTep  3aBUCHUMOCTH
BEJIMYMHBI HAMarHUYE€HHOCTH [ BeIleCTBa

(mo  Moaynw)  OT  HalpsKEHHOCTH 3
MAarHuTHOTIO 1o H. !
VYKaxnuTe 3aBUCUMOCTh, COOTBETCTBYIOIIYIO o
TMaMarHeTHKaM.

1 2)2 3)3 4) 4.
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3amanue 6.
UeThipe BEIIECTB MMEIOT Pa3IMUHbIe OTHOCUTEIbHbIE MAarHUTHBIC MPOHHUIIAEMOCTH L.

cDCppOMaFHGTI/IKOM cpean OTHUX BCHICCTB ABJIKICTCA  BCIICCTBO C MarHUTHOM

IMPOHHULACMOCTBIO ...
1) p = 2000; 2)pu=1,00023; 3)p=09998;  4)p=1.

3amanue 7.

Bropoe ypaBHeHue MakcBeia uMeeT BUI:

fHal = j[] ; 6—Djd§

(1) sh o)

Ero ¢usndeckuii CMBICT COCTOUT B CJIETYIOIIEM:

1) u3menstoIIeecss Co BpEMEHEM MAarHUTHOE I0JI€ TTOPOXKIAET BUXPEBOE AIIEKTPUUECKOE
oJe;

2) «MarHuTHBIX 3aps0B» HE CYLIECTBYET: CHUJIOBbIE JIMHUM MArHUTHOTO TOJIS
3aMKHYTBHI;

3) MCTOYHMKOM BHXPEBOI0 MATHHUTHOIO IMOJIA MOMHMO TOKOB NPOBOIAMMOCTH
SIBJISIETCS U3MEHSIOUIeeCs CO BpeMeHeM YJIeKTPpUuiecKoe 1moJie;

4) UCTOYHUKOM 3JIEKTPUIECKOTO TIOJISI SIBJISIFOTCSI CBOOOTHBIC DIEKTPUIECCKUEC 3aPSIbI.

3amanue .
Crnenyromas cucteMa ypaBHeHH Makcera:
- =
j‘ Edl =0
(L)
- = -
f Hdl = I s
5 @
- =
‘fDd S J‘pd‘f
5] (vl
- =
j‘ BdS =0
)]

CIipaBe/IuBa Jyisl. . .
1) crarmoHapHOTO 3IEKTPOMArHUTHOIO TOJISI B OTCYTCTBUE 3apsKEHHBIX TEIL;

2) CTallMOHAPHOTO AIEKTPOMArHUTHOTO TMOJISI B OTCYTCTBUE TOKOB IMTPOBOAMMOCTH;

3) CTAaUMOHAPHOIO 3JIEKTPOMATHUTHOIO MOJIA NPH HAJIWYNH 3apPSsKeHHBIX TeJl U

TOKOB IIPOBOJAUMOCTH,
4) CTaOMOHAPHBIX JICKTPUYCCKUX U MAaIrHUTHBIX TIOJIEH.

KpuTtepun n mkajabl olleHMBAHUSA

MakcumanbHbBIN 0T 32 MUCHhMEHHBIC OTBETHI Ha BOMTPOCHI — & OAILIOB,
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MUHAMAJIbHBIA — 5 0aJLJIOB.

8 6amioB BBICTABJISICTCA, €CCIINU CTYACHT IMIPOACMOHCTPHUPOBAJ KIKOYCBBIC 3HAHU A,
IMPpOACMOHCTPHUPOBAJI er'IY6J'ICHHOC MMOHMMAaHHUE B3aMMOCBSI3eH MCXKIY OCHOBHBIMHA
MOHATHUAMHA, 3aKOHAMHU 1 MOACIIAMU.

6-7 6anaoB BBICTABJIAACTCA, €CJIN CTYACHT IMIPOACMOHCTPUPOBAJ KIIIOYCBBIC 3HAHU A,
HO HECAOCTATOYHO Pa3bACHNII B3AMMOCBA3N MCXK/1Y OCHOBHBIMU ITOHATUAMHA, 3dKOHAMU U
MOIOCIAMMU.

5-6 6aI0B BBICTABIISIETCS, €CIIU CTYAECHT POJEMOHCTPUPOBAI TOIBKO KIIFOUEBbIE
3HAaHUS OCHOBHBIX MOHSATHI, 3aKOHOB, MOJIeJIeil 0€3 pa3bsCHEHHS B3aUMOCBSI3EeN MEXKITY
HUMH.

MeHnee 5 6a10B BBICTaBIAETCSA, €CIIM CTYAEHT HE POJIEMOHCTPUPOBAJ KIIFOUEBbIE
3HAHWS OCHOBHBIX IIOHSATHM.

MakcuManbHBIN 0a 3a TecT — 5 0ajIoB, MUHHUMAJIbHBIN — 3 OaJlia.
5 GayIoB BBICTABIISCTCS, €CIIM CTYJASHT MPABUJIBHO pelni 7-8 3a/laHuil;
4 GaJsia BBICTABIISIETCS, €CJIM CTYJICHT MPABUIIBLHO peIInl 6-7 3a1aHui;
3 GaJi1 BBICTABIISIETCS, €CJIA CTYJAEHT MPABWIBHO peluil 5-6 3a1aHui;
Memnee 3 6amioB BBICTABISETCS, €CIU CTYICHT MPABUIILHO PEITNI MEHEE 5 3a/IaHUM.
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2.2.3 JlaGopaTtopHbie padoThl.
JlabGoparopHblie padoThI 10 pas3aeny « JJIeKTPUIeCTBO

JlabGoparopHasi padora Ne 2.0
«DpoHTaJbHAA JadopaTopHasi padora. 3mMepeHue y1eabHOro CONpoOTUBJICHUSA
PE3UCTHBHOIO MPOBOIA»
Henab padoTbl: 03HAKOMIICHHE C TEXHUYECKHMMH METOJAMHU OIPEAEIICHUS YAEIbHOIO
COMPOTUBJICHUS; HM3YyYEHHE OCHOBHBIX MPHEMOB pabOThl CO CTPEIOYHBIMH H
U(GPOBBIMU  ANEKTPOU3MEPUTEIBHBIMUA  MPUOOpPAMH; TPAKTUYECKOE MPUMEHEHUE
METOJIOB OLIEHKU MOTPEUIHOCTEN MPSAMBIX H KOCBEHHBIX U3MEPEHUI
KonTpoibHble BONIPOCHI.
1. IlpuumHBl BO3HUKHOBEHUS TMOTPEUIHOCTEH, BHUABI TOTPEHIHOCTEH M CIOCOOBI
YMEHBILICHHUS.
2. Kak onpenenutsh npuOOpHYIO MOTPEUTHOCTh CTPEIOYHOTO JIEKTPOUIMEPUTEIHHOIO
npudopa? uu¢ppoBoro MyiasTUMETpa’?
3. Kakwe wu3MepeHnuss HaszpiBaroTcs mnpsmbiMu? Kak npoBoguTcs 00paboTka
PE3YJIBTATOB MPSAMBIX U3MEPEHUM ?
4. Kakue wu3MepeHus Ha3bIBalOTCA KocBeHHbIMH? Kak mnpoBoautTcs oOpaboTka
PE3YJIBTaTOB KOCBEHHBIX U3MEPEHUN?
5. 3akoH Oma g ywactka wnend. CONpOTHBIEHHE, MNPOBOJAMMOCTb. YIEIbHOE
CONPOTHUBIIEHHE OHOPOJHOTO MPOBOJHUKA.
6. OOBSCHUTH BIUSHUE CXEMbl BKIIOYEHHS] TPUOOPOB Ha PE3yabTaT KOCBEHHOTO
U3MEpPEHHUs CONPOTUBIEHUS (CM. puc. 2 U 3).
7. TlosicHUTH BBIBOA (POPMYI AJIsi OTHOCUTENIbHBIX MOTPEIIHOCTEN KOCBEHHO
U3MEPSAEMbIX BEJIHYH.

JlaGoparopuasi padora Ne 2.1a

«3aKOHBI MOCTOSTHHOTO TOKA)
Ieap padoTBI: M3YYUTh M MPOBEPUTH SKCIEPUMEHTAIBHO 3aKOHBI OMa M 3aKOHBI
Kupxroda; onpenenuts 3/]C ucTouHMKA U €70 BHYTPEHHEE COMPOTUBIICHHUE.
KoHTpo/ibHBIE BONIPOCHI:
I. Yto Takoe cuna snexkrpuueckoro toka? Kak ompeneneHa eIvHHIA CHIIBI TOKAa B
cucreme enuann CHU?
2. Yro Takoe Hanpsixkenue? Kak onpenenena eauHuna HanpsbkeHus B cucreme CHU?
3. Yro takoe DIC? Metoauka nzmepenus IJC 1 BHyTPEHHETO CONPOTUBIEHUS
HCTOYHUKA.
4. 3axonbl OMa JI71s1 y4acTKa LENH U 1Ji1 3aMKHYTOU 1IeTH.
5. 3axonsl Kupxroda n ux mpuMeHeHre K pacueTy Merneil MOCTOSHHOTO TOKA.
6. Kak Bkimouarot B 1emnb BosbT™MeTp? [Touemy?
7. Kak BkitouaroT B iens amnepmerp? [louemy?
8. B macmopre MyasTHUMETpa ykazaHa npubopHas norpemHocts N % + M ef. cuera.
Kak onpenenuts no 3TUM TaHHBIM TPUOOPHYIO MOTPEIIHOCTh U3MEPEHHUS IOCTOSTHHOTO
HanpspkeHus ¢ npeaeaom 200 B u miaamMm paspsiaoMm (paspemenuem) 0,1 B?
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JlaGopaTopHas padora Ne 2.2a
«HccnenoBanue TeMnepaTypHoOil 3aBUCMMOCTH CONPOTHBJIEHUSI HUTH JIAMIIbI
HAKAJMBAHUSA NPH €€ HATPEeBAHUU JJIEKTPHYECKHM TOKOM))

Hean padoThl: U3MEpEHUE COMPOTUBIIEHUS PA3IUYHBIMU CIIOCOOAMH U UCCIIEIOBAaHUE

3aBUCUMOCTH COMPOTUBIICHUS] HUTH JIaMITbl HAKAJIMBAHUS OT TEMIIEPATYypPhI.

KoHTpo/ibHBIE BONIPOCHI.

1. [aiiTe onpezeneHue NpoOBOJHUKAM IIEPBOrO U BTOPOTO POJIa.

2.  OObsScCHHUTE 3aBUCUMOCTH COMTPOTUBIICHUS OT TEMIIEPATYPHI JIJIsi TPOBOAHUKOB 1-TO
U 2-10 poja (C BBIBOAOM).

3. OObSICHHUTE MPUHIIUAI U3MEPEHUS COMTPOTUBIICHHUS C TIOMOIIBIO aMIiepMeTpa 1
BOJILTMETpA.

4. BeiBegute TOUHYIO GopMyy 11 pacyeTa R ¢ yuétom BHYTpeHHHX
CONPOTHUBIICHUI aMIlepMEeTpPa U BOJIBTMETPA.

5. Tlouemy npu U3MEHEHUH CHJIbI TOKA U3MEHSETCS COMPOTUBICHUE HUTH JIAMITbI
HaKaJINBaHUA?

6. Kak cxema BKIIIOUEHUS aMIIEPMETPa U BOJIBTMETPA (CM. pUC.) BIUSIET HA
NorpenHocTh u3mMepenusi? Kakasi cxema BKIIOUeHHs Oosiee MpUroaHa Jiis
U3MepeHus OOJNBIINX COMPOTUBIICHUM, a KaKasl Il U3MEPEHUsT MaJIbIX ?

7. BBIYHMCIUTH NOTPEUTHOCTh U3MEPEHUS COMPOTUBIICHUS C IOMOIIBIO 3TUX CXEM JJIsl

cienyromux 3HaueHuit conporuBieHuit — RI=1kOm , R1/=10 Om, Rv=5 xOwm,
Ra=2 Owm.

Jow O O™

En
R Ry e

Cxema 1 Cxena 2

JlaGoparopnas padora Ne 2.4
«H3y4eHnne ABICHUSA TEPMOIIEKTPOHHON IMUCCHHU HA IPUMepe

3JIEKTPOBAKYYMHOI'0 JHOIA»

Leab padoTsl: onpeneiaeHne TeMIepaTypbl KaToaa U paboThl BBIXO/A AJIEKTPOHOB U3

KaTo/a.

KouTpoibHbIe BONIPOCHI.

1. Yto Ha3bIBaeTCs SIBIEHUEM TEPMOIIEKTPOHHON 3MUCCUU?

2. Tlouemy Ha rpaHuiie MeTaIa 00pa3yeTcsl IBOHHOM ANEKTPUUECKUH CIIOH,

MPENSATCTBYIOIINI BBUIETY 3JE€KTPOHOB?

3. Yto Ha3bIiBaeTCs pabOTOM BBIXOJIA AIIEKTPOHOB U3 MeTasia?

4.  OObscHUTE MPUHLUI PAOOTHI BAKYYMHOT'O AHOAA.

5. OObBsicHUTE KaYeCTBEHHBIN XOJ BOJIbT-aMIIEPHON XapaKTEPUCTUKHU BAaKyyMHOI'O
UOJA.

6. Ilouemy npu yBeIMUYEHUU TEMIIEPATYPhl KaTO/Ia YBEIUUNUBACTCS Iy ?

7.  OOBACHHUTE METOJIMKY HAXOXKJICHUS TeMIIepaTyphl KaTojia, COMPOTUBIICHUSI KaTo/a.

8.  OObsicHUTE METOJUKY HaXOXKIEHUsI pabOThI BHIXO/A.

43



JlaGoparopuasi padora No 2.7
«H3y4eHne 3JIeKTPOCTATHYECKOTO OIS

Ieab padoThI: SKCIEPUMEHTATIBHOE U3YUYEHUE MIEKTPOCTATUYECKOTO MO U €T0

ONMCAaHUE C MIOMOIIBIO CUIIOBBIX JINHUW U SKBUIIOTCHIIMAJIBHBIX IIOBEPXHOCTEM.

KoHTpo/IbHBIE BOIIPOCHI.

1. Ilepeuncnute U MOACHUTE OCHOBHBIE CBOKCTBA MIEKTPUUECKOIO 3aps/a.
Chopmynupyiite 3akon Kynona u ykaxkute o01acTh €ro npuMEeHUMOCTH.

2. TlosicHUTE CMBICT U CBOMCTBA BEJIMYMH, XaPAKTEPU3YIOLUIUX IEKTPUUECKOE MOJISL.
BriBenute CBA3b MEXKy HAIPSKEHHOCTHIO U ITIOTEHIIAAJIOM.

3. Palora u noreHumanbHast SHEPTHUS 3apsiaa B ANEKTPOCTATUUECKOM IOJIE.
OnpeneneHue U CBOMCTBA NOTEHUUAIBHOTO MOJIS.

4.  JlaiiTe onpeneneHne CUIOBBIX JIMHUM U SKBUIIOTEHLIMAJIBHBIX IOBEPXHOCTEM.
Hapucyiite cuoBble JTMHNUN U DKBUIIOTEHIUAIBHBIE IIOBEPXHOCTH JIBYX
Pa3HOMMEHHBIX M OJTHOMMEHHBIX PABHBIX I10 MOYJIIO TOYEYHBIX 3aPs0B.

5. JloxaxuTe, 4TO CWJIOBBIE JIMHU NIEPIEHUKYIIIPHBI SKBUIIOTCHIIMAIBHBIM
OBEPXHOCTSIM.

JlaGoparopnas padora Ne 2.8
«M3y4yeHue mpouecca 3apsijia v pa3psiia KOHIeHCATOPa U onpejieieHne ero
napamMeTpoB»

Hear padorpl: uU3MEpEHHWE E€MKOCTM IUIOCKOIO  KOHJIEHCATOpa, HW3MEpEHHue

IUAJIEKTPUYECKONM MPOHUUAEMOCTH PA3NHMYHBIX MaTepUalioB, HU3y4YEHHE paspsia

KOHJIEHCATOPa YePE3 CONPOTUBIICHHUE.

KonTpoibHbIe BONIPOCHI.

1. KonpaeHcarop, BUIbI KOHAEHCATOPOB, TApaMETPBHI.

2. Kakue TOKM Ha3bIBalOTCS KBazucTalMoHapHeiMU? [louemy Kk nepexoaHbiM
mporieccaM MOXKHO TpUMEHUTH 3akoHbl OMa u Kupxrodga?

3. OOwscHUTE Mpollece 3apsiaa KOHeHcaTopa yepes conporubienue. Kak
M3MEHSIIOTCSL HAPsDKEHKME U TOK B 3aBUCMMOCTH OT BpeMeHH 3apsina? Kak
pacxoJlyeTcsi Heprusi UCTOYHUKA B Ipoliecce 3apsaa’

4. OObscHUTE Mpolece pa3psaa KOHIEHcaTopa yepes conpoTuieHue. Kak
M3MEHSIIOTCS HAIPsDKEHKME U TOK B 3aBUCMMOCTH OT BpeMeHHu paspsiaa? Kak
pacxoJlyeTcsi 3Heprusl KOHJIEHCAaTopa BO BpeMs paspsiaa?

5. UYto Ha3bIBaeTCSI BPEMEHEM PEJIAKCALIMH, KAK €r0 ONPEAEIIUTH?
6. OObsICHUTE METOAMKY OMPEAEIICHUSI EMKOCTH KOHJEHCATOPA.
7. OObACHUTE METOAUKY OTPEAEICHUS TUIIEKTPUIECKON TPOHUIIAEMOCTH.

JlabGoparopHasi padora Ne 2.14
«OnpeneseHue 3EKTPOEMKOCTH KOHAEHCATOPA € MOMOIIBI0 0AJIJIMCTHYECKOTO
rajbBaHOMETpPa»
Hean padoThl: SKCIEPUMEHTAILHOE ONPEEICHHE TMHAMUYECKON TOCTOSHHON
0QJTMCTUYECKOTO rajJbBAHOMETPA U EMKOCTH KOHJIEHCATOPA.
KoHTposibHBIE BOIIPOCHI
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1. Yto Takoe anekTpoéMKoCcTh? B Kakux enquHunax oHa umepsercs B cuctemax CH,
Creo?

2. OOBbsiCHUTE YCTPONCTBO M MPUHLIUI AEUCTBUS OATNIMCTUUECKOTO rajibBaHoMeTpa?

Kakas anexkrpuyeckast BEIMUMHA U3MEPSIETCS ¢ TOMOIIbIO 0aJUIMCTUYECKOTO

rajJbBaHoOMeTpa?

4. KakoB pu3nuecKuii CMbICI JUHAMHYECKON MOCTOSSHHOM 37

Kakyro BennunHy U3MepUT OAITMCTUYECKUN TaJIbBAHOMETP, €CJIN K HEMY

MOJIKJIFOYUTh UCTOYHUK MTOCTOSIHHOTO TOKa?

6. OmnummTe npouecc pa3psaKku KOHAEHcaTopa; NpuBeauTe GopMyy Ui TOKa
paspsiia KOHJIEHCATOpa Yepe3 HEKOTOPOE COMPOTUBIICHHE.

W

()}

JlabopaTtopHasi padora Ne 2.16
«M3y4enue mpoueccos 3apsiaa u pa3psjaa konaeacaropa (®I13-08)»

Heap padoThl: u3ydyeHue 3apsaa U pa3psiia KOHIEHCATopa MU pa3INdHbIX apaMeTpax
€MKOCTHU U COIPOTUBIICHUS ANEKTPUUECKON LIEMH U BHIYUCIICHHE BPEMEHHU peaKCaIliu.
KouTpo/sbHbIe BOIPOCHI
1. DnekrpoeMKoCTh. BUIbl KOHAEHCATOPOB.
2. OnummTe mpolecc 3apsia KOHJEHcaTropa. 3aBUCHMOCTh HANpsDKEHHsS Ha
koHgeHcarope U(t) u Toka I(t) or BpemeHu BO BpeMsl 3apsiia.
3. Omnmmmre mpouecc pa3psaa KOHAEHcaTopa. 3aBHCHUMOCTb HAINpSDKEHHUS Ha
xoHaeHcatope U(t) u Toka I(t) or BpemeHu BO BpeMsl pa3psija.
4. JlaiiTe onpezesieHue «IOJIOBUHHOTO BPEMEHM» U BPEMEHHU PeNlaKCalllu.
5. Meroauka omnpeneneHus «IOJOBUHHOIO BpEMEHW» M BPEMEHM peJlaKcalui,
UCIOJIb3Ysl KPUBYIO pa3psiaa ¢ HOMOIIbIO IByX METO/OB.

Kpurepun u mkaJbl olleHUBaAHHS.
JIabopaTopHbIi MPAKTHKYM MO pasfeny «DIEeKTPUYECTBO» BKIO4aeT 3 paboTel. 3a
K@yt paboTy BBICTABISIETCS MAaKCUMYM 5 0aJlIoB.

4,5-5,0 6anioB BBICTABISETCS, €CIAM CTYASHT BBIMNOJIHWI U 3alIUTUAI PadOTy MO
rpaduKy, KaueCTBEHHO BBIMOJIHUI U3MEPUTEIbHYIO M PACUETHYIO YacTH, MOATOTOBUII
pa3BepHYTOE 3aKJIIOYEHHE, NPOJAEMOHCTPUPOBAJ 3HAHWE OCHOBHBIX TOHATUH U
B3aMMOCBSI3€il MEX/1y HUMH, YTO BBIPAKaJIOCh B YBEPEHHBIX OTBETaX Ha KOHTPOJbHBIE
BOTIPOCHI.

3,5-4,5 6ansoB BBICTABISAETCS, €CJIM pabOTa BBHIIIOJHEHA U 3aIMIICHA 10 IpaduKy,
HO MMEIOTCSl He3HAYUTENIbHBIE 3aMeUaHus 110 U3MEPUTEIHLHON YacTH, pacd4eTHON 4acTH,
3aKJIIOYEHUIO, MPOJEMOHCTPUPOBAHBI 3HAHHMS OCHOBHBIX IOHSITUH U B3aUMOCBSI3Ei
MEKy HUMH, YTO BBIPAXKaeTCs B YBEPEHHBIX OTBETaX Ha KOHTPOJIbHbIE BOIPOCHI.

3,0-3,5 Ganya BBICTaBISAETCSA, €CIOM paboTa BHIMOJHEHA M 3alIMILIEHA MO Tpaduky,
UMEIOTCSl HEe3HAYUTETbHbIE 3aMEeUaHHsl MO M3MEPHUTENIBHON M pacueTHOM 4YacTH, JaHO
HEMOJHOE 3aKIJII0YeHHE, MPOJEMOHCTPUPOBAHBl 3HAHUS OCHOBHBIX TMOHATHI 0e€3
B3aMMOCBSI3€ll MEXIy HHUMH, UTO BBIPAKAETCS B HEYBEPEHHBIX OTBETaxX Ha
KOHTPOJIbHBIE BOMPOCHI; JHOO eciu pabdoTa BBHINOJHEHA M 3allUIIeHa MO3KE CPOKa,
PETyCMOTPEHHOTO IPaprKOM.

Memnee 3,0 6a/710B BBICTABISIETCS, €CITH pad0Ta HE 3allUIIEHA.
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Taxum 00pa3om, 1o pazaeny:

13-15 6aninoB BBICTABISIETCS, €CJIM CTYAECHT BBIOJHWI U 3aIUTUI BCE PaOOTHI IO
rpauKy, KaueCTBEHHO BBIIOJIHUI U3MEPUTEIbHYIO M PACUETHYI YacTH, MOATOTOBUI
pa3BepHYTOE 3aKJIIOYEHHE, IPOJAEMOHCTPUPOBA 3HAHWE OCHOBHBIX IIOHATUH U
B3aUMOCBA3€I MEKIY HUMH, UTO BBIPAXKAIOCh B YBEPEHHBIX OTBETaX Ha KOHTPOJIbHBIE
BOITPOCBL.

10-13 GanyoB BBICTABIAETCS, €CIM BCE PadOThHI BBHIMOIHEHBI U 3alIUILEHBI IO
rpaduKy, HO HMEIOTCS HE3HAUMTENbHBIE 3aMEUaHHUS IO HW3MEPHUTENbHON YacTw,
pacueTHOW 4YacTH, 3aKIIOUYECHUIO, MPOJEMOHCTPUPOBAHbI 3HAHHUSI OCHOBHBIX MOHSATUH U
B3aMMOCBSI3€H MEX]Iy HUMH, YTO BBIPA)KACTCSl B YBEPEHHBIX OTBETAaX Ha KOHTPOJIbHbBIE
BOIIPOCHI.

9-10 GamioB BBICTABISETCS, €CIM BCE PaOOTHI BBHIMOJHEHbI M 3AIIUIIECHBI T10
rpaduKy, UMEIOTCSI HE3HAYMTEIbHbIC 3aMEUYaHHsl 10 H3MEPUTENIHOW M PacyeTHOM
YacTH, JAaHO HETOJHOE 3aK/II0YeHHE, IPOJeMOHCTPUPOBAHbI 3HAHHSI OCHOBHBIX OHSATHIH
0e3 B3aMMOCBS3ed MEXIy HUMH, YTO BBIPAXKACTCS B HEYBEPEHHBIX OTBETaX Ha
KOHTPOJIbHBIE BOIIPOCHI; TUOO €ciii Bce pabOoThl BBHIIOIHEHBI U 3AIIUIICHBI T03KE CPOKa,
PEeTyCMOTPEHHOTO IPapUKOM.

Menee 9 6ani0B BBICTABISETCS, €CIIM HE 3alUIIEeHa XOTsa Obl 0JjHa paboTa.
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JlaGopaTopHble padoThl N0 pa3aeay « MarneTuzm»

JlaGoparopnas padora Ne 2.6
«OnpeneseHue rOpu30HTAILHOM U BEPTHKAJIBLHOMN COCTABJIAIOIIEN
HANPSAKEHHOCTH MATHUTHOTO 1OJIA 3eMJIn»

Hesanb padoThl: ONPEAEINTD SKCIIEPUMEHTAIBHO TOPU30HTAIBHYIO COCTABIISIIOLLYIO
3€MHOT0 MarHMTHOTO TOJIs HA TAaHHOW HIUPOTE C MOMOIIbIO TAHT€HC-0YCCONH U
TOPU30HTAIBHYIO U BEPTUKAIBHYIO COCTABIIAIOIIYI0O MATHUTHOTO TOJISI C TIOMOUIBIO
WHIYKTOpa
KouTpoibHbIe BONIPOCHI.
1. Yto Takoe MarHuTHOE nose? KakoBbl €ro HCTOUHUKHU? XapaKTEPUCTUKH
MarHUTHOTO IOJIS.
3akon buo-Casapa-Jlamnaca.
[losie B IeHTpe KPyroBOro KOHTypa ¢ TOKOM (BBIBOJ).
SIBneHnE PIEKTPOMArHUTHON MHIYKIIHUH.
DNEeMEHTBI 36MHOT'O MarHeTru3ma.
MeTtoz TaHTeHC-0yCcCou JUTsl U3MEPEHUSI MAarHUTHOTO TOJI 3EMITH.
Merton, UCTIONB3YOLINMI JIEKTPOMAarHUTHYO HHAYKIUIO J1JISI ©3MEPEHHUS
MAarHUTHOTO ITOJISI 3EMIIH.

NoUnhkwbh

Jlaboparopnasi padora Ne 2.9

«M3yuenue 3¢ dexra Xosia»
Heapb padorsel: uzyuenue sdexra Xosia npu M3MEHEHNN BEIMYUHBI U HAIPABICHHUS
TOKa yepe3 OObEKT UCCIeOBaHMs (JaTuyMK X0JjIa) U 4epe3 AIEeKTPOMAarHur,
ONPEAETIECHNUE OCTOSTHHOW XO0Jula U KOHUEHTPAU HOCUTEIIEN TOKA B UCCIEAYEMOM
MaTepHale.
KoHTpo/ibHBIE BONIPOCHI.
1. Onummre IBUKEHHE 3apsIKEHHOM YaCTULBI B OJHOPOJAHOM MarHUTHOM ITOJIE.

PaccMmoTpuTe Bce BO3MOXKHBIE TPACKTOPUH.

2. Buewm cocrout a3¢ppext Xomna?

3. BeiBeaute GpopMysy XOUIOBCKOM pa3HOCTH MOTEHIIMAIOB JJI1 METAJIOB.

4.  Or 4ero 3aBUCUT NIOCTOsIHHAsA XoJjuia R?

5. Kakum o0pa3zom, 3Hast NOCTOSIHHYIO Xoi1a R, MOXKHO OnpeenuTh CPEaHIO0
CKOPOCTh HOCUTENEHN 3apsiia B TPOBOHUKE?

6. KaxoBsl pazmeproctu ko3dpduumenton k1 u k2?

7. KakoBo mpaktuueckoe npuMeHenue 3¢pdexra Xomna?

JladopaTopHas padora Ne 2.10

«/3yyeHue MATHUTHOTO MOJIS COJIEHOM/IA C MOMOIIBIO JATYUKA XO0JLJIa)
Iesan padoThl: nccieq0OBaHUE MATHUTHOTO TOJISL HA OCH COJIEHOMIA C HCIIOJIb30BAHUEM
JTaTYrKa XoJjuia.
KoHTpo/ibHBIE BONIPOCHI.
1. 3axon buo — CaBapa — Jlamnaca.
2. PaccuuTarh MHAYKIMH MarHUTHOTO MOJIA HA OCH KPYTOBOTO BUTKA C TOKOM.
3. OOBACHUTH pacyeT UHIYKIUA MarHUTHOTO IOl HA OCH COJICHOU/IA.
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4. B uem 3axmrouaercs ddpdext Xoma. Bersectu popmyny miist pacuera Uy.
5.  OOBACHUTH IOMy4YEHHBIC B PaOOTE SIKCIIEPUMEHTAIbHBIC 3aBUCUMOCTH.

JlaGoparopnas padora Ne 2.11
«M3MepeHue y1eabHOr0 3apsia 3JIeKTPOHA MEeTOA0M MATHETPOHA
Heap pabGorbi: OnpenenuTs yAENbHBIM 3apsl DJIEKTPOHA METOJOM MAarHeTpoHa H
BBISICHUTH BIMSIHUE MArHUTHOTO MOJISL HA IBU>)KEHHUE DJIEKTPOHA.
KonTpoibHbIe BOIPOCHI:
1.  Onummre IBHKEHHE YACTHUL B AJIEKTPUYECKOM M MATHUTHOM MOJISIX B CIETYIOIINX

CIy4asix:

a) v=0, E=#0, B¢0;

b) U//B,E=0, E#0;

c) UlB, E=0, E#0;

d) umox yriom a k B, E= 0, E#0;

e) B L E.Korna yacTuna IBUKETCS IPSIMOJIMHENHO?

2. YCTpOMCTBO MarHeTpoHa.

Kak BnusitoT Ha IBUKEHUE JIEKTPOHOB: . — aHOJIHOE HAIIPsDKEHUE; 0. — TOK
KaTyLIKH.

4.  OOBSICHUTH METOJUKY OIMpPENEICHUS YACIbHOTO 3aps/a dJIEKTPOHA.

5. BriBectu dpopmyny ans pacueta q/m.

W

JladopaTopHnas padora Ne 2.15
«CHsiITHEe KPUBOM HAMATHNYMBAHMSA U NETJIH I'MCTepe3rca ¢ NOMOIIbI0
ocuusiorpaga»
ean paGoThl: H3y4YUTh IKCIEPUMEHTATIBHO 3aBUCHMOCTh MHIAYKIIUM B MarHUTHOTO

1oJsl BHYTpU (eppOMarHeTHKa OT MHAYKLIHMHM BHEIIHET0 MAarHUTHOIO MOJIs Bo 1o
CHATOM 3aBUCHUMOCTH HAyYUTBCS ONPEIEIATh IOTEPU IHEPTUU HA IIEPEMarHUYMBaHHUE.
KoHTposibHBIE BONIPOCHI.

1. MaruautHoe none B cpeae. ['nunoreza Amnepa. Ykakute XapakKTepUCTUKH
MarHUTHOTO IOJIS B BEMIECTBE (MArHUTHASI MHAYKLIMS, HAIPSKEHHOCTh
MarHUTHOIO TOJIsI, BEKTOP HAMAarHU4€HHOCTH, MarHUTHAs! IPOHULIAEMOCTb
BEIIICCTBA).

2. Bwuapl marueTukoB (aua-, mapa-, peppoOMarHeTUKH).

3. OnummTe KaKIblid y4aCTOK METIN TUCTepE3nca, OTyYeHHO! B 1a00paTOpHOH
paoore.

4.  TloscHHUTE 3aBUCUMOCTh MATHUTHOM MHIYKIUKM B U MarHUTHON MPOHMIIAEMOCTH

BEIIECTBA [l OT MArHUTHON MHAYKIMK B0 10 moJIy4eHHBIM B 1ab0paTopHOM
pabote rpaduxam.
5. OT 4ero 3aBHCHUT IMIMPUHA TIETIHN TUCTepe3nca?

JlaGoparopunasi padora Ne 2.17
«M3yyeHHe MArHUTHOI'O IOJIS TOKOBBIX CHCTEM»
Heanb padoTbl: 1) 03HAKOMHUTBCS C METOAMKOM HM3MEPEHHMS MAarHUTHOIO MOJS C
MOMOILBIO MHAYKIMOHHOIO JAaTYMKa; 2) HCCIEAOBATh MArHUTHBIE IOJS MPOCTEHIIHNX
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TOKOBBIX CHCTE€M: KOPOTKOM KaTYIIKA C TOKOM, KaTylIeK [enbMrosibla, IJIMHHOTO
COJICHOUJIA, IBYX JUIMHHBIX COJICHOUIOB.

KoHTpo/ibHBIE BONIPOCHI.

1. MaruutHoe mone. CuioBasi XapaKTE€pPUCTUKA MArHUTHOTO mois. 3akoH buo —
Cagapa — Jlamaca.

2. MarnutHoe 1mosie 06CKOHEYHOTO MIPSIMOTO MTPOBOIHUKA C TOKOM.

3. MarauTHoe 1oJje KOHTypa ¢ TOKOM, KOPOTKOM KaTyIIKH.

4. Karymiku 'enpMromnbiia. Kakue MarHuTHbi€ MOJISE MOXKHO MOMYYUTh C MTOMOIIBIO
karymek ['eapmronsua?

5. MarsauTtHoe 1oJjie JJIMHHOTO COJICHOUA.

6. 3aKOH AIEKTPOMAarHUTHOW MHIYKLIHH.

7. Meronuka n3MepeHuss MarHUTHOTO MOJISI C TOMOIIBIO MHIYKIIMOHHOTO TaTYHKA.

JlaGoparopHnasi padora Ne 2.18
«M3yuyeHue sAiBJICHUS B3AMMHOU UHAYKIUID)

Heab paGorbl: M ccnenoBaHUEe SBJIAEHUST B3aHUMHOIMU
MHAYKIUHU JBYX KOAaKCHAaJAbBHO pPacIlhoJoxXeHHEH X
KaTyle K.

KonTpoibHbIe BONIPOCHI.

1. 3aKkoH SJIEKTPOMAarHUTHOM HWHIYKIIMM W €ro BBIBOJ M3 3aKOHA COXPAHEHUSs
sHepruu. [IpaBumno Jlenna.

2. Urto Takoe MHAYKTUBHOCTH? B kakux enuHuiiax oHa uaMepsiercs B cucteme CU,
CI'CM? ®opmyinbl pacyeTa UHIYKTUBHOCTH BHUTKA, KOPOTKOM KaTYIIKH, O€CKOHEYHOTO
cojieHousia (C BBIBOJIOM). 3aBUCUT JIM HHIYKTHUBHOCTh KaTyIIKM C HEMarHUTHBIM
CEPICYHUKOM OT TOKa B ee 00moTke? [Touemy?

3. Urto Takoe B3auMHas MHAYKUUSI? UTO MOKa3bIBa€T B3aMMHAasi WHAYKTHUBHOCTD
KOHTYPOB, OT Y€T0 OHA 3aBUCHUT U B KAKUX €AUHUIIAX U3MEpsIeTCs?

4. HampsKeHHOCTb M JHEPrusi MArHUTHOTO TOJISI CUCTEMBbl JBYX KOHTYpPOB B
YCJIOBUSIX B3aUMHOW WHAYKIHMHU. Kakue M3MEHEHUs MPOU30MIYT MpH JT00ABIECHUU B
CHUCTEMY TPETHETO KOHTYpa C TOKOM?

5. Kak u3MeHseTcs B3auMHasi UHAYKTUBHOCTH MPU MEPEMEHE KaTylleK MecTamu?
Teopema B3aMMHOCTH JJIsI CUCTEMBI ABYX KOHTYPOB U €€ JOKa3aTeIbCTBO.

6. Kak Biouser 4dacToTa HampspDKeHUsT Ha ofgHOM W3 Karymiek Ha JC B npyroit
KaTymke?

7. Kak ocmaalbOHUTH B3aHuUMHY IO UMHIYKTI HUIO TaM,
r e OHa HexXeJdaTeJabHda? Ka k VCHUJIHUTb
B3aMMHYIO HMHAIYKIHIO TaMmM, Ijge oHa TpeobOyerTC Hd
(Hanpu™me p, Me Xy OOMOTEK AMUH
TpancdoopmarTopa)?

KpuTtepun n mkajabl olieHMBaHUS.

JlabGopaTtopHblii TpakTUKyM MO paszaeny «MarHeTusm» BKIOYaeT B ceds 2
paboThI. 3a 3aIUTY KaKI0H J1abopaTOpHOIl pabOThI BBICTABISETCS MAKCUMYM S5 0aJuioB.
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4,5-5,0 6annoB BBICTABISIETCS, €CIM CTYAEHT BBINOJHUI U 3alMTHI paboTy MO
rpaduKy, KaueCTBEHHO BBIMOJIHWI HU3MEPUTENIbHYI0O M PACUETHYIO YacTH, MOJATOTOBHII
pa3BepHYTOE 3aKIIIOYEHHUE, MPOJEMOHCTPUPOBAT 3HAHME OCHOBHBIX MOHATUNH U
B3aMMOCBSI3€ MEXly HUMH, YTO BBIPAXKajloCh B YBEPEHHbBIX OTBETAX HAa KOHTPOJbHbIE
BOTIPOCHI.

3,5-4,5 6annoB BbICTABISIETCS, €ClIM padoTa BBHITIOJHEHA U 3allUIIEHA 110 TpaduKYy,
HO UMEIOTCSl HE3HAYUTENIbHbIC 3aMEYaHMsI IO U3MEPHUTEIBHON YacTH, PACU€THOW YacTH,
3aKJIIOYEHHIO, TPOJEMOHCTPUPOBAHBI 3HAHUS OCHOBHBIX TOHSATUNH W B3aHMMOCBS3EH
MEXI1y HUMH, YTO BBIPAXKAETCSI B YBEPEHHBIX OTBETaX Ha KOHTPOJIbHBIE BOIIPOCHI.

3,0-3,5 Ganna BbICTaBIsIETCS, €CJIM pabOTa BBIMOJIHEHA U 3alllUIIEHa N0 TpaduKYy,
MMEIOTCS HEe3HAuUTeNbHbIE 3aMEYaHusl MO0 U3MEPUTENIbHOW W PAcYeTHOW YacTu, JaHO
HETIOJIHOE  3aKJIIOYeHHe, IPOJAEMOHCTPUPOBAHBI 3HAHUS OCHOBHBIX TMOHATHI 0e3
B3aMMOCBSI3€il MKy HUMH, 4YTO BBIpaXaeTcsi B HEYBEPEHHBIX OTBETax Ha
KOHTPOJIbHBIE BOIPOCHI, JHOO0 e€ciu paboTa BBHINOJIHEHA M 3allMIICHa TO03XKE CPOKa,
HPEAYCMOTPEHHOTO TPapUKOM.

Menee 3,0 6aJiJIOB BBICTABISICTCS, €CJIM pab0OTa HE 3alllHMIICHA.
Takum 06paszom, o pasaeny:

9-10 6annoB BHICTABISAETCS, €CJIU CTYAEHT BBIIIOJHUI U 3alIUTUI BCe paObOTHI MO
rpaduKy, KaueCTBEHHO BBIMOJIHUI U3MEPUTEIbHYIO M PAaCUETHYIO YacTH, MOATOTOBUII
pPa3BEpPHYTOE 3aKIIOYEHUE, MPOAEMOHCTPUPOBAI 3HAHUE OCHOBHBIX NOHATUH U
B3aMMOCBA3€M MEXy HUMH, YTO BBIPAXaJIOCh B YBEPEHHBIX OTBETAaX Ha KOHTPOJIBHBIE
BOIIPOCHI.

7-9 0anyoB BBICTABISAETCS, €CIM BCE pPa0OThl BBINOJHEHBI U 3AIIMIIEHBI IO
rpaduKy, HO HMEIOTCS HE3HAUUTENIbHBIE 3aMEUaHHUs [0 HW3MEPUTENIbHON YacTw,
pacueTHOW 4YacTH, 3aKJIIOUYEHUIO, MPOJEMOHCTPUPOBAHbl 3HAHUSI OCHOBHBIX MOHATUN U
B3aUMOCBA3€ MEXy HUMH, YTO BBIPAXKAETCS B YBEPEHHBIX OTBETaX HA KOHTPOJIbHBIE
BOITIPOCBL.

6-7 OalIOB BBICTABISICTCS, €CIM BCE PAaOOTHl BBHITIOJHEHBI W 3aIIHUIICHBI TI0
rpaduKy, UMEIOTCS HE3HAYUTENIbHBIC 3aMEYaHHUs [0 W3MEPUTEITHLHON W PpacyeTHOU
YaCTH, 1aHO HEIOJHOE 3aKJI0YEHHE, TPOJAEMOHCTPHUPOBAHBI 3HAHUSA OCHOBHBIX IMOHSATUN
0e3 B3aMMOCBS3EH MEXIy HHMH, YTO BBIPAKAETCS B HEYBEPEHHBIX OTBETAaxX Ha
KOHTPOJIbHBIE BOIIPOCHI; TMOO eciiu Bce pabOThl BHIITOJIHEHBI U 3alIUIICHBI TO3KE CPOKA,
PeyCMOTPEHHOTO TpadUKOM.

Menee 6 6asIoB BBICTABIISICTCS, €CIU HE 3alllMIleHa XOTs Obl 0/lHa paboTa.
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2.2.4 UnauBuayajabHoe nomaimiHee 3aganue (M/13)

Kommniektsl 3amau (Bapuantsl) minsg U3 gopmupyrorcss B COOTBETCTBUU C y4eOHO-
METOJUYECKUM MOCOOMEM [Jisi BBINOJHEHHUS WHAMBUIYaJIbHBIX JOMAIIHUX 3aJaHUM.

Kommutekt (BapuaHT) BKIIFOYAET 110 5 3aJ1a4 Ha KaXKJIbIi pa3jaesl. MakcuMabHbIN 0ast 3a
M]3 — 10 6amnos.

Tunosbie 3amaum aasa N3 Bo 2 cemectpe (pasgeibl «IJIeKTPUUYECTBOY,
«Marnerusmy).

3amaua 1. /[Ba 0AMHAKOBBIX METAJUIMYECKUX MIAPUKA 3apSAKEHbI OJHOMMEHHO TaK, YTO
BEeITMYMHA 3apsijia Ha OJHOM IIapuke B 5 pa3 Oombine, ueM Ha apyroM. [lapuku npusenu
B CONPUKOCHOBEHHWE W pA3IBUHYJIA Ha NpPEXHEEe paccrosiHue. Bo CKoapko pas
M3MEHWJIACH CUJIA B3AaUMOCHCTBUS MEXY IIapaMu?

/lano: Pewenue:

r]=r)

q,/q,=5 1.bynem cuurare, 4TO 00a IIApHUKa 3apsHKEHBI IOJNOKUTENBHO. Jlis

OTIPEICICHHs] CUJIBl B3aUMOJNICUCTBHS B OOOMX CJIydasx BOCIIOJIB3yeMCS
3akoHOM Kynona:

q9:9> _. 99"
2 F2_k 2

e o,

rae ¢'y u g', - 3apsabl MIApUKOB MOCJE TOTo, KaK MX MPUBEIM B CONPUKOCHOBEHHE U
Pa3IBUHYIU HA IPEKHEE PACCTOSHHE.

2. Tak KaK mapuku OJJUHAKOBBIE, TO ¢'| = ¢'5.

3. Ilo 3aKoHy coXpaHEHUs PIEKTPUUYECKOro 3apsa MOXKHO 3amucarh: q1+g2=q'1+q'",

F=k

ui 5q2+q2=2q'1, oTKyna
q'1 =3¢ ).
4. C yuetoM (1) u (2) HalimeM OTHOIIIEHUE CHUII:

F, _(k-3q,-3q,-7’)_9

H (rzz'k'sqz'qz) S
Omeem: F>/F\ = 1,8 (cuna 3aumooeiicmesus ysenuuunacs 6 1,8 paza).

3anaua 2. PaccunTtarh Hanps>KEHHOCTH TOJIS, CO3/1aBAEMOT0 PABHOMEPHO 3apsiKEHHBIM
(t = 5 vKi/M) TOHKUM KOJBIIOM paauycoM R=15cm B Touke A. Touka A JEXKUT Ha
NEePHEHANKYISIPE K UEHTPY KOJbLA, HA paccTosiHuu a = 10 cM ot Hero (puc.1).

ano: cH
Pemenue:
t=5uKr/Mm 5107 Kn/m 1. ITockoNbKY KOJIBIIO HE SBISETCS 3apsyKEHHOU
R=15cm 0,15 M MaTepuagbHON TOYKOH, TO JIJIsl TOTO, YUTOOBI
e=1 BOCIIOJIL30BaThCs (hOpMYIaMU JIJIs TOUEYHOTO 3apsijia,

a=10cm 0,1 m
E-? 51



Pa3o0BEM €ro Ha dJIeMEHTapHBIC OTPE3KH IIUHOU df, Hecymue 3apsan dq = tdl (1 = q/f).
Torma noHbIH 3apsia Kobila OyaeM pacCUYUTHIBaTh MO (opMyIie:
Q=_[dq =7-27R
(1)
2. Bocrionb3yemcs popmyiiaMu 1T TOYSIHOTO 3apsija:
1 dg i dg

4re, 1’ (/a2+R2)Z'

r/ (2)
. ___?éf—l—_ —_ 3. Pasnoxum Bektop 4 £ ma 2 cocrapsomme - 4F . u
_[RPO0 > i
d:‘f dEX:dEsina,dEy:dEcosa,
)

Pucynok 1 — IlosicHenue k

e
3a7a4e 2 sina=R/r , cosa=alr
(4)
4. C yuetoM (3) u (4) nonyuum u3 (1) ciaenyroiire COOTHOIIEHUS:
dE = dEsina , dE,= k—29__
(a"+R’) (%)
5. B cuny cummerpuu s Hanp;DKeHHocmj dE.=0 , IOPTOMY HaXOJIMM TOJbKO OJIUH
UHTETpa:
E I dE JQk adq3/2=k 22-I-I"I-C§I§/2
+R ) (Cl +R ) ) (6)

6. [ToncraBum B (6) 4yuCIOBBIC 3HAYCHUS:
092 3.14-5-107°-0.1-0.15

E=9-1
(0.15> +0.17 )"

=723,5

MKJ'IMM Kn E
M

E
7. IlpoBepuM pa3MepHOCTb KOHEYHOU BEJIUYUHBI: [£]= D ul Do

Omeem: E =723,5 B/m.

3apaya 3. Jlecarb OJMHAKOBBIX Kamleidb PTYTH, 3apsDKEHHBIX 10 noteHuuana ¢=10 B,
CIIMBAIOTCA B OHY Oonblnyro kammo. KakoB moreHmman ¢, oOpa3oBaBIIelcs Karuin?
[ToreHuman mossi, CO3aBaEMOT0 3apsHKEHHOM MIapooOpa3HON Karuiel, Mpy pacCTOSHUU
OT ee LieHTpa OoJIbIIe e pajnyca HaXOAUTh 1o (hopMyJIe KaK JJIsi TOUEUHOTO 3apsia.
Hano:
N=10 Pemenue: 1. TToTennuman kaxmaoi Manoii kamu: 9= +4/7
¢=10B | Iorenuuan Gonpwoit karm: ¢~ k¥ Ng/R
2. 3 paBeHCcTBa 00HEMOB OOJIBIION KAIIM U CYMMBbI MaJIbIX Kamellb —
¢ -? N (4/3)Tr= (413)TR” _ yommyyum:

R=rN'"
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- Nq_ q _ a\r23
6 = kL= Nk =N"¢
R N

1/3
r

4. TlofcTaBnseM YKuciIOBble 3HaueHus: « — 1077 -10B=46.5B
Omeem: ¢, =46.5 B.

3agaua 4. Tpu OAMHAKOBBIX IUIOCKMX KOHJEHCATOpa COEIMHEHBI MOCIEIOBATENBHO.
OnexrpoemkocTh C Takoil 6arapen koHmeHcaropoB paBHa 89 nd. ITnomans S kaxmoin
miacTHHbI paBHa 100 cM”. JlusnexTpuk - crexno. Kakosa Tommusa d cTexna?

Jano: cH

Coon = 891D 89102 ®

Cf - C’ .
S =100 cm? 102 m? ]| I ! II I 4 ]I I 3 Pemenue:
e="7
d-? Pucynok 2 — I[losicHenue K 3agaue 4.

1. ITo ycnoButo 3apaun C; = C, = C; = C.
2. DNEeKTPOEeMKOCTh OaTapen KOHJEHCATOPOB MPH MX MOCIIEI0BATEIbHOM COSTMHEHUN

(puc. 2):

: (1)
3. DAEKTPOEMKOCTb KaKJI0TO MIOCKOTO KOH/IEHCATOPBI BEIUUCIISIETCS 110 GOpMyIIe:
_gES
4. 2)
4. Torpa s 6arapen U3 TpeX KOHJEHCATOPOB:

C Gur 0 1
. (3)

5. Beipazum u3 (3) Benuuuny d:
= €,€S

- 3Co6u (4)

6. IlogcraBum B (4) 4UCIIOBBIC 3HAUCHHUS:

=12 -2
- 8:85-107-7-10

o g - 0232107

7. IlpoBepuM pa3MepHOCTh MOJTYYEHHOW BEJIMYUHBIL:

DM’
d]= =
(@]= 2

d=0.232-10% m=2.32 mMm.
Omeem: d = 2.32 mMm.
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3agaua S ['enepaTop MOIIHOCTEIO P BBIpaOATHIBAET AIIEKTPOIHEPTUIO, KOTOpas
nepeaaeTcs oTpPeOUTENIO M0 MPOBOAAM, O0LIEE CONPOTUBIIEHNE KOTOPBIX PAaBHO R.
Hanpsixenue reneparopa U. OnpeaennuTs OTHOEHNUE MOIIHOCTH, BBIIEIISIEMON Ha

Harpyske y NOTpeOHTelNs, K MOIIHOCTH TeHePaTopa P,/ P. ColpoTHBICHNEM
reHeparopa npeHeopeysb.

ano:
p Pemenue: 1. [IpoBona 1 Harpy3ka NOAKIIOYEHBI K TEHEPATOPY
R nocnenosarenbHo. [Io3ToMy B 1ienu 1o nmpoBoaaM 1 Harpy3ke NpoTeKaeT
U OJIMHAKOBBIN TOK. Tak Kak M3BECTHA MOLIHOCTb F€HEpaTopa u
BbIpa0aTbIBAEMOE UM HaNpsHKEHHUE, TO
/P -7 _
motp P=UI,

rne [ — cuna Toka B 1ienu. CiaegosarensHo, [ = P/U.
2. TennoBas MOIIIHOCTb, KOTOPAsi BBIACISETCS. HAa MPOBOJIAX:

Php =FR (2)

3. MoutHoCTb, KOTOpas BBIJIEISETCS Ha HArPy3Ke y MOTPEeOUTEIs:
Prorp = P—Ppp = P—FR. (3)

4. Hatinem otHomenue (3) k (1):

Puy_ P=I'R_P-(PIUYR_,_PR
P P P U?
M: I—Q
2
Omeem: T u- .

3agauya 6. [lo Tonkomy konbiy paauycom R = 20 cm teuer Tok / = 100 A. Onpenenuthb
MarHUTHYIO MHAYKIHIO B Ha ocu koiiblia B Touke 4 (puc 3). Yron a = w/3.

ano: cH
=100 A
Pemienue:
R=20cm 0,2m
o=m/3
B-?

1. I[JI}I pEeIICHUS 3aaa4 BOCIIOJIIB3YCEMCs 3aKOHOM

buo—Cagapa— Jlamnaca:
= 1 |d@ X F I
aB = 0= (1)
4 r
e 98 — MarHUTHasE MHAYKIUS MOJs, CO3/1aBa€MOr0 3JIEMEHTOM Toka Id{ B TOuke,
ONPEAEIAEMON paNyC-BEKTOPOM 7 .
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2. Beimenum Ha KoJiblle 3JIEMEHT dl W OT HETO B TOYKY MPOBEACM PauyCc-BEKTOp ' .
Bekrop ¢ B ganpaBuM B COOTBETCTBUHM C IPaBUiIoM OypapBumka. COINIACHO MPHHIUITY
CyICpno3uiyn MAarduTHBIX HOJ’ICﬁ, MarouTHasd HWHAYKOHUA B TOYKC OIIPCACIIACTCA
MHTETPUPOBAHUEM:
B=| dB
¢, 2)
1€ MHTCTPUPOBAHHUC BEACTCA 110 BCEM IJICMCHTaM dt KOJIbLIA.

3. Paznoxkum Bektop 9 B Ha nBe cocrapistone: 9B | mepneHIuKyIspHYIO IOCKOCTH

KOJbIIa, d B, , TapaJIJICNIbHYIO TNIOCKOCTH KoJiblia: 48=dB,+dB, Torna:

B=[dB +[dB,
L L °

(3)
. dB, =0
4. HOCKOJII)Ky n3 COO6pa)KCHI/II/I CI/IMMCTpI/II/I '! 2 Hu, yIII/ITBIBaH, YTO COCTABJIAKOIINC

BEKTOPHI 4B or Pa3TUYHBIX JIEMEHTOB d{ COHAMPABIICHBI, 3AMEHUM BEKTOPHOE
CyMMUPOBaHUE (MHTETPUPOBAHNE) CKAISIPHBIM:

B=] dB,
co, 4)
rae
dB,=dBcosa (5)
51
dB: &I_Ci[
41T o (6)
5. Takum 06pazom, ¢ yaetoMm dhopmy (5) —(6) momydnm:
opy I 2wy 1-27R _ 1olR
B= ﬁr—zcosa !dﬂ = ﬁr—zcosa = 2070080( ' (7)
6. 13 puc. 3 BUgHO, 4yTO €0SA= Rilr OTKyJa:
r:
cosa . (8)
7. C yuetoM (8) OKOHYATENIBHO MOTYYUM:
IR IR 1
B= Ho S—cosa= Ho > cC Ya= =L cos’a
2r 2R 2R . )

8. [TonctaBum B (9) yncCI0BBIC 3HAYCHUS:

4.7-107-100 3(5

—————_———COS | —

20,2 3

9. [IpoBeprM pa3MEepHOCTH MOYICHHOW BETUINHBI:
2

[B]:FH A_Tn-m 2A:
MM A-Mm

B=3.9-10° Tn = 39 mxTi.
Omeem: B =39 mMxTi.

B= j=3,9-105_

T

3amaua 7. B onmHOponHOe MarHuTHOe mojie ¢ uHAykuuen B = 150 mTn momemiena
MPSAMOYTOJIBHASL paMKa co cTopoHaMu a =4 cM u b = 6 cMm cooTBeTcTBeHHO. Hopmaub k
IUIOCKOCTH pPaMKU COCTaBJSI€T C HaIpaBJIEHUEM MAarHuTHOro mons yroa 60°.
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Onpenenure BpalaronMii MOMEHT, I€UCTBYIOIMI HAa PAMKY, €CJIM 10 HEH TeYeT TOK [ =
1 A.

Jano: cu 5
B =150 MT1  0.15 Tu Pemienue:1. Ilo omnpenenenuto, BpamarOAi MOMEHT
_4 0’04 paBEH BEKTOPHOMY MPOU3BEACHUIO MAarHUTHOTO MOMEHTA

a="cM Ot M PaMK{ M MarHUTHOM MHYKIIMHA BHEIIHETO TOJIS:
b=6cm 0,06 m Y B

M =|p,xB (1)
o = 60° )
I=1A Otcrona MOAY/b BPAIIAOIIET0 MOMEHTA:
M-?

M=p,Bsna )

2. MarHuTHbIi MOMEHT PaMKH:
Pm =18, 3)

rae / — TOK, MPOTeKAIUi B paMKe; S — IUIOIaAb paMKu, S = ab.
3. B urore nomyuum:

M=1labBsna (4)
4. IToncraBuM B (4) 4UCIIOBBIEC 3HAUCHHUSI:
M=1-0,04-0,06-0,15-sin60° = 3,1176-10™,
5. IlpoBepuM pa3MEpHOCTh MOTYYEHHON BEJIMYUHBI:
[M]=A-M-M-TJI=A-M2 i=HM

‘M

M=3,1176-10" H-m = 311,76 mxH"m.
Omeem: M =311,76 mxH M.

3agaua 8. Conenoun guHoin 20 cM U JuaMeTpoM 4 CM UMEET IJIOTHYIO TPEXCIOUHYIO
obmotky u3 mpoBona guamerpoMm 0,1 mMm. Ilo obmotke conenoupa tedet Tok 0,1 A.
OnpenenuTs HANPSHKEHHOCTh M MHAYKIUIO TIOJSI B COJICHOWJIC, WHJIYKTHUBHOCTH
COJICHOU/IA, SHEPTHIO0 U 0OBEMHYIO IJIOTHOCTh YHEPTHU TOJISI COJICHOUIA.

Jano: cu

£=20cm 02w Pemenue: 1. HanpskeHHOCTH MOJISI BHYTPH COJICHOUA!
D=4cm 410%m H=1In,
d=01mm 104 M e / — cuia Toka B 0OMOTKe; n = N/d — 4uciio BUTKOB,
I=0 ’1 A MPUXOJIAIIEECS Ha SAUHUILY ITTUHBI COICHOUA; N — YHCIIO
H- 9’ B-9 CJI0E€B OOMOTKH; d — quameTp nposoja. Torma:
’ ’ IN
L-2W-? H=—r
w-?
=128 3000 A= 3 kA/M
10 'Mm
2. MHayKI|s: MarHUTHOTO TIOJIS:
B = pouH. (3)

B=4-3,14-10"Tu/m-1-3000 A/m = 3,810 T = 3,8 mT.
3. NUHIyKTUBHOCTB COJICHOUA:

, L = puon’ s, 4
rae { — nuHa; S = 7D7/4 — niomaas MOMepeYHOro CEYCHHS COJICHOMIA.
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Torna:
_ N, mD’
L=y Mo~ b=

4. ITonctaBuM B (5) unciosie 3HadeHus: B CU:
_1:12,56-107 -3%-0,2-3,14-4 107

4-1-107°

[TpoBepuM pa3MepHOCTh MOJYYEHHON BETUYMHBI:
2

[ L] _Tu-M-Mm

L

=0,28

" =I'n_
L=0,28TH.
5. O6beMHas TUIOTHOCTh YHEPTUU MArHUTHOTO TTOJIS:
= BH
2
-3
o 38:107:3000 _
5 :
IIpoBepuM pa3smMepPHOCTS:
Tn-A H-A H JIx
[w]= - T2 3
M A-MM M M
w=5,7 Jx/M.
6. DHeprusi MarHUTHOTO TOJISI COJICHOU/IA:
L’
W=
2
2
W = M: 1,4-107° )
IIpoBepuM pa3smMePHOCTS:
2
]=Tu-A? =M e B A - o= e
A-M )

W=1410" Ix = 1,4 mJIx.

Omeem: H=3 xA/m; B=38 mTm; L=028T'u; W=1,4wmJIx;, w=15,7 I[;K/M3.

)

(6)

(7)

3amaua 9. B MarHuTHOM MoJe, U3MEHsoIIeMcs 1o 3akony B = Bycos(wt) (By=0,1 Tx,
w= 4 ¢’'), moMeleHa KBagpaTHas pamKa co cTOpoHoit ¢ = 50 cm. Hopmais k pamke
oOpasyer ¢ HampaBieHueM mons yron o« =45° Omnpenenure JJIC wuHIyKINH,

BO3HHUKAIOIIYIO B paMKe B MOMEHT BpEMEHH ¢ = 5cC.
Jano: cu

B = B cos(wi) Pemrenue:1. I1o 3akony ®apanes, 9/1C unnykuuu paBHa:
B =0.1Tx & = -dd/dt,

o 1 rae @ = B-S-cosa.
w=4c 2. YuuThIBas, 4TO TLIOMAb KBAAPaTa S = @, TIOTYdHM:
a=50cmMm 0,5Mm _—d 5 5 d
o = 45° &= W(Boa cos(wt)cos a )= - B,a“cosd E(cos(wt))=
t=5c¢ = B,a’wcosasin(wt)
¢ -7 3. IlogcTaBUM YHUCIOBBIC 3HAYCHUS

&=0,1-0,5%-4-cos45°sin(4-5) = 0,064.
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[TpoBeprM pa3MEPHOCTH IMONYYECHHON BETUIHHBL:
2 -l M’ JDx
[E]=Tn-m® c'=—""—=""=B

& =0,064 B =64 mMB.
Omeem: & = 64 MB.

3apaua 10. Tpanchopmarop ¢ koddpdunuentom Tpanchopmamuu 0,1 mnoHmKaeT
Hanpsokenue ¢ Uy = 220 B mo U, = 10 B. ComnporusieHue BTOPUYHOW OOMOTKHU
TpaHcpopmaropa coctaBisieT R, = 4 Om. Onpenenuts cuily Toka [, BO BTOPUUYHOMU
oOMOTKe TpaHchopMaTopa, NpeHedperast MoTepsIMU SHEPTUU B IEPBUYHOM OOMOTKE.

Jano:

k=0,1 Pemenue: 1. Cea3p Mexay koapdunrentom Tpanchopmanuu k u 31C
U =220B B 00MOTKax TpaHchopmaropa:
U,=10B &My
I N,
R,=40Mm )
7.9 rae N,, Ny — 941ci0 BUTKOB BO BTOPUYHOM U MEPBUYHOM 0OMOTKAX
L=

TpaHc(opmaropa COOTBETCTBEHHO.

2. U3 (1) nomyuum:

& = kSl. (2)
3. DJIC na Bxoae TpaHchopMaTopa Y ; paBHA HAMPSKEHUIO Ha MEpBUYHON 0OMoTKe U:
g = U.. (3)

4. OJIC Bo BTOpUYHON OOMOTKE €, CBsi3aHA C HampspkeHueM U, B 3TOM 0OMOTKe
COOTHOILICHHEM:

& = ]2R2 + Uz. (4)
5. N3 cootHoeHuii (2) u (4) umeem:
ke, = LR, + U,
WM ¢ yueToM (2):
kUl = [sz + Uz. (5)
6. Beipazum u3 (5) Tok /;:
kU~ U,
[=—1=2
o (©6)
7. IloacTaBuM B (6) 3HAYCHUS:
0,1-220B-10B
, = = 3A
400 :

Omeem: I, = 3 A.

KpuTtepun n mkajabl olleHUBAHHUSA.
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9-10 OamioB BBICTABISIETCS, €CIM CTYICHT MPaBUJIBHO PEIIMJI BCE 3aJaud C
NOJPOOHBIMU TOSICHEHUSIMUA BBIBOJA KOHEUHOUW (hOpMYJIbI U MPOBEPKOM Pa3MEPHOCTH
KOHEYHOW BEJINYHHBI.

7-9 6annoB BBICTABJISICTCA, €CIIM CTYACHT IIPAaBUJIbHO PCIIHII BCC 3aa4M, HO Jajl
HCOOCTATOYHBIC TIIOSACHCHHMA BBIBOJA KOHEUHOU q)OpMYJ'ILI HJIIM HC IIPOBCPUII
pPasMEpPHOCTDL KOHEYHON BEJIMYHMHBI B YaCTH 3ajga4.

6-7 GaJya BHICTABIIAETCS, €CIIU CTYAEHT IPAaBUIBHO PELINI BCE 3a/1a4u, HO He J1aJl
IIOSICHEHUM TI0 XOAY PELICHUS U HE IPOBEPUI PAa3MEPHOCTh KOHEYHOM BEJIWYUHBI B

OOJIBIIIEH YaCcTH 3a/1a4.

Menee 6 06annoB BBICTABISETCS, €CIM CTYACHT HE PEIINJ WJIM HEMPaBHIBHO
pemni XoTs Obl OIHY 3a7ady.
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2.3 OLIEHOYHLIE CPEJCTBA JUJIS ITPOBEJEHUS ITPOMEXYTOYHOM
ATTECTAILINN.

@opMOli TPOMEKYTOUHOW aTTECTALMM SIBISIETCA DK3aMEH B KOHLE CEMECTpa,
POBOJIMMBIN B TPAJUIIMOHHOUN (hopMme.

2.3.1 OueHovHbIe CpeCTBA ISl MPOBEACHUS IK3aMEeHA.

Bomnpocs! K 3k3aMeny.
3aKOH COXpaHEHUs AIEKTPUUYECKOTO0 3apsaa. 3akoH Kynona.
HanpsxeHHOCTB 35ekTpudeckoro mnoss. [loTeHnuan 3aeKTpoCcTaTHaeCcKOro moJis.
ONEeKTPOCTaTHYECKOE NOJIE MIEKTPUUYECKOTO IUIONIS B BAKYyME.
Teopema ["aycca 1u1s SIeKTPOCTaTUYECKOTO O B BakyyMe. [Ipumenenne
TeopeMsl ['aycca K pacdeTy RJIEKTPOCTaTUYECKUX TIOJIEH B BAKYyME.
5. Tunsl nuanekrpuxoB. [onaspuzanus qusneKTpukoB. [1onsIpru30BaHHOCTD.
Hanps>keHHOCTB TOJIS B AUDIIEKTPUKE.
6. Teopema ['aycca st SIIEKTPOCTATUYECKOTO OIS B AUAIEKTPUKE. YCIOBUS Ha
rpaHulE pa3aesna ABYX JUAIEKTPUUECKUX CPEI.
7.  IIpOBOIHMKH B DJIEKTPOCTATUUYECKOM MOJIE. DIEKTPUUECKAsI EMKOCTh YEIUHEHHOTO
npoBoaHUKa. KoHIeHCAaTOpBl. DHEPrus 3aps>KEHHBIX MPOBOJIHUKOB U
AJIEKTPOCTATUYECKOTO MOJIS.
8.  DneKTpruyecKuil TOK U €ro XapakTepucTuku. CTOPOHHHUE CHIIbI. DJIEKTPOABHKYIIAS
CUJIa U HaIlpsKEHUE.
9. 3akon Oma a1 OTHOPOAHOTO yyacTka enu. COnpoTUBICHHUE TPOBOIHUKOB.
10. PaGora u MmomHOCTH TOKa. 3akoH J[xoymns — Jlenna.
11. 3axon Oma myis HeomHOpoAHOTO yuacTka renu. [IpaBmia Kupxroda.
12. DOnemeHTapHas KjaccM4ecKas Teopusi MeTaiioB. PaboTa BbIX0/1a AIEKTPOHA U3
MeTaiia. Buabl aleKTpOHHON AIMUCCHH.
13. Honwuzanus razos. HecamocToaTenbHBIN ra30BbIi pa3psi.
14. CamocTosITENbHBIN Ta30BbIM pa3ps/l U €r0 THUIIHI.
15. Ilna3ma u ee CBOMCTBA.
16. MarnutHoe nosie. 3akoH bruo — CaBapa — Jlannaca. MaruutHoe noiie
JOBIKYLIETOCs 3aps/a.
17. Ilpumenenue 3akoHa buo — CaBapa — Jlamnaca k pacueTy MarHUTHBIX MOJEH.
18. Cuna Jlopenua. 3akoH Amrepa.
19. 3akoH NOJHOrO TOKA JAJIsI MATHUTHOTO MOJIs BaKyyMe. MarHuTHBIE MOJIS1 COJIEHOU 1A
u Toponga. Teopema ['aycca 1yt MAarHUTHOTO ITOJISI B BaKyyMe.
20. Pabota no nmepemMenieHnIo MPOBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.
21. JIBmKeHHE 3apsKEHHBIX YAaCTULl B MArHUTHOM I10JI€. YCKOPUTENH 3apsKEHHBIX
YaCTHL.
22. Dddexr Xomna.
23. MarHutHble MOMEHTBI AJIEKTPOHOB U aTOMOB. ATOM B MAarHUTHOM IIOJIE.
JInaMarHeTUKY Y MapaMarHeTHKU.
24. 3akKoH MOJIHOTO TOKa JJIsl MArHUTHOTO TOJIs B BelecTBe. PEeppOMarHeTUKHU.
25. 3akKoH 3JIEKTPOMAarHUTHOW UHAYKIUU. BuxpeBbie Toku (Toku Dyko).

b S
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26. CamouHaykuus. TOKy IpH pa3MbIKAHUH U 3aMbIKaHUU LIENH.

27. B3auMmHas unaykuud. Tpancdopmaropbl. DHEPrysi MATHUTHOTO MOJI.

28. OOwias xapakrepucThka Teopun Makcsesia. Buxpepoe anexrpuueckoe nose. Tok
CMEILIEHUS.

29. VYpaBHeHus Makcseinia U1l 3J€KTPOMarHuTHOTO MOJIS.

3aja4u K IK3aMeEHy.
Pa3znen «OnekrpuuecTBo».

1. /IBa monokutenbHbIX TOUEUHBIX 3apsiaa Q u 4Q 3akpemieHsl Ha pacctosiHuu £ = 60
CM JpyT oT Japyra. OnpenenanTh, B KAKOW TOUKE Ha MIPSIMOM, TPOXOASIIEH Yepe3 3apsiibl,
CIIeTyeT MMOMECTUTH TpeTul 3apsia Q;, Tak, 4TOObI OH HAXOAWJICS B PABHOBECHH.
VYka3zarh, Kakoi 3HaK JIOJDKEH UMETh ATOT 3apsij JAJIsSI TOr0, YTOOBI paBHOBECHE OBLIO
YCTONCHUBBIM, €CJIM TIEPEMENICHUS 3apsiia BOBMOKHBI TOJIBKO BIOJIb IPSIMOH,
MPOXOJISIIIEH Yepe3 3aKPEIUICHHBIE 3apsibl.

2. Paccrosinue d mexay nByms ToueuHbiMU 3apsiaamMu Q = +8 HKin u Q, =-5.3 uKn
paBHO 40 cM. BeIuucauTh HanpspKeHHOCTH E Mo B ToUKe, JIeKalie nmocepeanHe
MeXy 3apsaamu. Uemy OyaeT paBHA HANPSHKEHHOCTh, €CIIM BTOPOU 3apsij OyaeT
MIOJIO’KATEIILHBIM ?

3. Ha merammueckoit cdepe pagmycom R = 10 cm maxomures 3apsn Q = 1 uKi.
OnpenenuTs HaOpsKEHHOCTh E 3MeKTpUYeckoro mojsi B CIEAYIOIMX Toukax: 1) Ha
paccTossHAM T, = 8 ¢M OT TIeHTpa cephl; 2) Ha MOBEPXHOCTH €€; 3) Ha PACCTOSIHUM T, =
15 cMm ot nentpa chepsl. [loctpouts rpadux 3aBucumoctu E(r).

4. 3apsaaet Q; = 1 mxKn u Q, = —1 MxKn naxomsrcs Ha paccrossaun d = 10 cwm.
OnpenenuTs HaNpsHKEHHOCT, E M moTeHnMan ¢ mojisi B TOYKE, YyAaJeHHOM Ha
paccrosiuue r = 10 cM OT mepBOro 3apsijaa W Jexalield Ha JUHUM, TPOXOAIeH yepe3
NEPBBIN 3apsi/l MEPICHANKYISIPHO HampasiaeHuo oT Q; k Q,.

5. Ilap paguycoMm R; = 6 cm 3apsixen go noreHuuana ¢ = 300 B, a map paguycom R, =
4 cMm — o nmoreHuuana @, = 500 B. Onpenenuts noTeHIMAN ¢ MIAPOB MOCIE TOTO, KaK
UX COCOMHWIM METAVIMYECKUM TPOBOAHMKOM. EMKOCTBIO  COEIMHUTEIHHOIO
MIPOBOJHUKA TTPEHEOPEYb.

6. Mexnay mnacTMHAMHM IUIOCKOTO KOHJIEHCATOpa HAXOAWTCA IUIOTHO MpHIIEraromnias
CTEKJISIHHasA IutacThUHKa. KoHzieHcarop 3apsbkeH A0 pasHocTH noreHuuanos U; = 100 B.
KakoBa Oyzner pa3sHocTh nmoTeHuuanoB U,, €clii BBITAIUTh CTEKJISHHYIO MJIACTUHKY W3
KoHzaeHcatopa? ([lusnexrpuyeckast MpOHUIIAEMOCTh CTeKIa € = 7)
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7. KoHaeHcaToppl COEIMHEHBI TaK, KaK 3TO IMOKa3aHO HA PUCYHKE. DJIEKTPOEMKOCTH

C1 C3 koHaeHcatopoB: C; = 0.2 Mx®, C, = 0.1 Mx®, C3 = 0.3 MxD,
[l }_ Cs = 04 mx®d. Onpenenuth snexkrpoeMkocth C Oarapeu
) KOHJIEHCATOPOB.

—e *—

C2 c4
| }_
I

8. Haiitu suepruto W yemunennoit chepsr pammycom R = 4 cMm, 3apsokeHHON 10
noteHuuana ¢ = 500 B.

9. Hanpsixenne U Ha mmHax 3fekTpocTaHiuu paBHO 6.6 kB. [lorpebutens HaxoauTcs
Ha paccrosauu { = 10 kM. Onpenenuts IIomagb S CEUCHUS MEIHOTO MPOBOJA,
KOTOPBIM CJIEYyEeT B3STh JIJIsi YCTPOMCTBA JBYXMPOBOAHOM JIMHUU TIepeaadu, eClid CHia
Toka | B jguHum paBHa 20 A W TOTEpPH HAIpPsDKEHUs HA MPOBOAAX HE JOJDKHBI
npeBbiarh 3%.

10. JlBe rpymmbl U3 TpeX MOCIENOBATEIbHO COEAMHEHHBIX 3JIEMEHTOB COEIMHEHbI

napamensHo. JJIC € kaxaoro sneMeHTa paBHa 1.2 B, BHyTpeHHEE CONpPOTHBIICHUE

r = 0.2 Om. Ilonyuennas Oatapes 3aMKHyTa Ha BHeIlIHee comnportuieHne R = 1.5 Owm.

Haiitu cuny Toka I BO BHEmIHEN nenu.

Eli 11. JIBe Oatapeu akkymynsitopoB (¢ = 10 B, r;=10m; &, =8 B, 1, =
2 OMm) u peocrar (R =6 Om) coenuHeHbl, Kak MOKa3aHO HAa PUCYHKE.

Haiitu cumy Toka B 6arapesx u peocrare.

12. D1C 6arapeun akkymynsaTopoB € = 12 B, cuna Toka I kopoTKOro 3amMbIkaHUsI paBHA 5
A. Kakyio HaumOONbIIyI0 MOIIHOCTh P, MOXHO MOJXy4YUTh BO BHEIIHEW LEMH,
COEIMHEHHOM ¢ Takou Oatapeeii?

Paznen «Maruetusm».

1. [lo oOMOTKEe OuYeHb KOPOTKOM KAaTyIIKM PaAHMycoM r = 16 cM Te4eT TOK CHJION
=35 A. Cxonpko BUTKOB N IPOBOJIOKH HAMOTAHO Ha KaTyllKy, €CJIA HANpsKeHHOCTh H
MarHUTHOTO OIS B €€ 1eHTpe paBHa 800 A/m?

2. JInMHHBIN NpsMOI coNeHOUA U3 MPoBOJIOKH quamerpoM d = 0.5 MM HaMOTaH Tak, 4To
BUTKH IUIOTHO NPUJIETAIOT Apyr K Apyry. Kakosa HanpspkeHHOCTs H MarHuTHOrO moss

BHYTpHU cosieHou1a ipu cuiie Toka [ =4 A? TonmuHoi u3oas1uu npeHeopeyb.

3. Ilo ABYM OCCKOHEYHO JAJIMHHBIM IPAMBIM IAapaJUICIIbHBIM IIPOBOJaM TCEKYT TOKH
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cunoii [} =20 A u I, = 30 A B omHOM Hampasnenuu. Pacctossaue d Mexay mpoBojgamMu
paBHo 10 cMm. BbluucinuTh MarHuTHYIO MHAYKIMIO B B Touke, ymajieHHOM OoT o0Ooux
IPOBOJIOB HAa OIMHAKOBOE paccTtosinue r = 10 cm.

4. IlluHel TeHepaTopa MPEACTaBISAIOT CO0OHM JBE MapajuieibHbIE MEIHBIE IOJOCHI
mmmHOM £ = 2 M Kaxpjas, OTCTOsIIHMe APYyr oT apyra Ha paccrosHun d = 20 cwm.
Onpenenuts cwty F B3aMHOTO OTTaJKMBaHUS IIMH B CJIy4ae KOPOTKOTO 3aMbIKaHUS,
KOIZla IO HUM TedeT TOK critou [ = 10 KA.

5. JIByKpaTHO WMOHU3UPOBAHHBIM aToM reiust (0-4acTUIA) JBUXKETCS B OAHOPOIHOM
MarHuTHOM Tojie HanpspkeHHOCThI0 H = 100 kA/M mo okpyxkHOCcTH paamycom R = 100
cM. Halitu ckopoCTh v 0-4aCTULBI.

6. ITlepnenaukyaspHO MarHuTHoOMy Toto ¢ uHAaykuwedn B = 0.1 Tn Bo30OyxaeHO
anieKTpuueckoe moisie HampsbkeHHocThto E = 100 kB/m. IlepnenaukysnsipHo oboum
NOJISIM  IBUKETCS, HE OTKIOHSSCH OT NPSMOJIMHEHHOW TPACKTOPHUM, 3apsiKEHHas
4acTula. BIUUCIUTE CKOPOCTD V YACTHULIBI.

7. Burok, mo kxoropoMmy TedeT TOK cwiod I = 20 A, cBOOOJZHO YCTaHOBHWJCS B
MarHutHoM Tmosie ¢ uHaykimued B = 0.016 Tn. duamerp d Butka paBen 10 cwm.
Omnpenenuts paboTy A, KOTOPYIO HY>)KHO COBEPIIUTH, YTOOBI TOBEPHYTh BUTOK Ha YOI
0. = 7/2 OTHOCHUTEIHHO OCH, COBIAJAIONICH ¢ AuamMeTpoM. To xe, ecau yroiu o = 27.

8. Ilpsmoit mpoBon mmmHOM £ =10 cM moMemeH B OJHOPOJHOE MAarHUTHOE MOJE C
uaaykuueir B = 1 Tn. KoHipl ero 3aMKHYThI THOKMM IPOBOIOM, HAaXOMAIIUMCSI BHE
nonsi. ComporuBnenue R Beeit nenu paBuo 0.4 Om. Kakas momuocts P morpelyetcs
IUI TOTO, YTOOBI IBUraTh IPOBOJ MEPIEHANKYISPHO JIUHUSIM MHAYKIMHU CO CKOPOCTBHIO
v =20 m/c?

9. IIpoBONIOYHBIN BUTOK paauycoM r =4 cMm, uMmeromuili conporusieHne R =0.01 Om,
HaXOJUTCS B OJHOPOJHOM MarHUTHOM mnoje ¢ u"aykuued B = 0.04 Tn. Ilmockocth
pamku coctaBigeT yroia o = 30° ¢ JMHMSAMM MHAYKUMM MOJs. Kakoe KOoIM4ecTBO
anexkTpudecTBa Q MPOTEYET MO BUTKY, €CJIM MAarHUTHOE M0JI€ UCUE3HET?

10. Ckonbpko BUTKOB IpoBosiokM auamerpoM d = 0.4 MM C H30MISIMEH HUYTOXKHOM
TOJIIMHBI HY)KHO HAaMOTaTh Ha KapTOHHBIN HWIMHIp AuamerpoM D = 2 cm, 4T0oObI
MOJIYYUTh OJHOCJIONHYIO KaTylmlKy ¢ MHIYKTMBHOCThIO L = 1 MI'H? Butku mioTHo

MPUJIETAIOT APYT K APYTY.
11. JInuHHBIA NOpsIMOM COJIEHOW]I, HAMOTAHHBIM HAa HEMArHUTHBIA KapkKac, HMMEET
N = 1000 ButkoB u uHAYKTUBHOCTH L = 3 MI'H. Kakoii MarauTHbIl OTOK @ U Kakoe

noTokocuemieHue Y coznaer coseHona npu Toke cuiion [ = 1A?

12. UnayktuBHoCTh L karymiku(6e3 cepaeunnka) paBHa 0.1 mI'H. [Ipu kakoit cuie Toka
[ sneprus W marautHoro noist pasHa 100 mx/[x?
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Pacnipenenenue THOB OMJIETOB MO AJIEMEHTaM 3HAHUHM, YMEHHUI U BIaICHUN.

Coneprxanue OMIIETOB 31 32 V1 Bl B2
buner Ne 1 + + + +
buner No 2 + + + +
buner Neo 3 + + + + +
buner Ne 4 + + + + +
buner Ne 5 + + + +
buner Ne 6 + + +
buner Ne 7 + + +
buner Ne 8 + + +
buner Ne 9 + + + +
buner Ne 10 + + + +
buner Ne 11 + + + +
buner No 12 + + + +
buner Ne 13 + + + +
buner Neo 14 + + + +
buner Neo 15 + + +
buner Ne 16 + + +
buner No 17 + + +
buner Ne 18 + + + +
buner Ne 19 + + + +
buner Ne 20 + + + + +
buner No 21 + + + + +
buner Neo 22 + + + + +
buner Ne 23 + + + +
buner Neo 24 + + + +
buner No 25 + + +




Kpurepun u mkaJbl olleHUBAHHS.

Hrorosast cymma | Orenka 1o 4-6anpHoi OTMeTKa 0 Ornenka
I'papanus
OaJuIoB HIKAJIe 3a4yeTe ECTS
90-100 OTJIIMYHO A OTJIMYHO
85-89 B OYEHb XOPOIIIO
75-84 XOPOLIO C XOPOLIO
3a4YTEHO
70-74 D OBJICTBOPHUTEIBHO
65-69 OBJIETBOPUTEILHO i ’
60-64 b P E MOCPEICTBEHHO
Hike 60 HEYIOBJIETBOPUTEIHLHO HE 3a4TE€HO F HEYIOBJIETBOPUTEIBLHO

OueHka  HEYIOBJIETBOPUTEJIbHO  CTAaBUTCA, €CIM  CTYIEHT HE  CMOT
IIPOIEMOHCTPUPOBATH KIIFOUEBBIC 3HAHUS U HABBIKU 110 JaHHOW JUCLUILINHE.

OueHka YIOBJETBOPUTEJbHO CTaBUTCS, €CIHA CTYACHT MPOJEMOHCTPHUPOBAII
KJIIOYEBbIE€ 3HAHUS W HABBIKM, HO HE CMOI NPOJAEMOHCTPUPOBATH YIIIYOJEHHOE
[IOHUMAaHUE B3aUMOCBSI3EM MEXIy OCHOBHBIMU NOHATHUSIMU [0 JAHHOW JUCLIUILIIMHE,
YTO MOXET BBIPAXKATHCSA B HEYBEPEHHOM OTBETE€ Ha BOIPOCHI IPEIOAABATENISA, PEILINII
AK3aMEHALIMOHHYIO 33/1a4y TOJIBKO ITOCJIE MOJCKA3KU IIPENOAaBaTelIs.

OneHka X0poIIo CTaBUTCSA, €CIU CTYAEHT MNPOJEMOHCTPUPOBAJI KIIOUEBBIE 3HAHUS
U HaBBIKK, MPOJEMOHCTPUPOBAN YIIyOJICHHOE MOHUMAHUE B3aUMOCBI3CH MEXIY
OCHOBHBIMH MOHATHUSIMU JTUCLUILIAHBI, YTO MOXKET BBIPAXKATHCA B YBEPEHHOM OTBETE Ha
BONPOCHI MpENnojaBaresisi, HO HE CMOT Cpa3y pa3bsCHUTh OCOOCHHOCTH B3aHMMOCBSI3U
MEXAY U3y4aeMbIMA B JAHHOMW JUCHHUIUIMHE 3aKOHAMH MW MOJECIISIMHU, PELIII
CaMOCTOSITENILHO 33/1a4y, COACPIKAIYIOCS B 9K3aMEHAIMOHHOM OHUJIETe.

OueHka OTJIMYHO CTaBUTCS, €CJIM CTYAEHT MTPOJEMOHCTPUPOBAJI KIIFOUEBbIE 3HAHUS
U HAaBBIKH, MPOJEMOHCTPUPOBAT YIIYOJIEHHOE TOHMMAaHUE B3aMMOCBS3EH MEXIy
OCHOBHBIMHM TMOHSITUSIMU U CMOT Pa3bCHUTh OCOOEHHOCTH B3aUMOCBSI3U MEXKIY
U3YyYaeMbIMU B JTAHHOM AUCLMIUIMHE IMOHATUAMU, 3aKOHAMU U MOJEIISAMHU, YTO MOXKET
BBIPAXKATHCSA B YBEPEHHBIX OTBETAaX Ha JOIOJHUTENBHBIE BOIPOCHI IIPEIOAaBarels,
peLun
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