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O0JacTh NpUMeEHeHUA

@®onpn onenounbix cpeactB (POC) — sBHseTCS HEOTHEMJIEMON YacThlO y4eOHO-METOIUYECKOTO
KOMIUIeKca yueOHOU aucuuruinibl «O0mas ¢pusnka (3IeKTpUYeCcTBO U MarHeTU3M)» U MpeaHa3HaueH
JUISL KOHTPOJISL M OLIGHKH 00pa3oBaTeNbHBIX JIOCTHXKEHUN OOy4aloUIMXCs, OCBOUBIIUX MPOTPaMMy

I[aHHOI\/JI JAUCHUITIINHBI.

Heau u 3a7aun GpoHAa OLEHOYHBIX CPEICTB

Llenpto @oOHIA OLIEHOYHBIX CPEACTB SBISIETCS YCTAHOBJICHHE COOTBETCTBHS YPOBHS IOJTOTOBKH
o0ydJarommxcs TpeOboBaHUAM (herepaTbHOro TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa.

JIJis oCTHXKEHUS TIOCTaBICHHOH 11esin DOHIOM OIEHOYHBIX CPEACTB Mo auctummuinHe «O0mas ¢pusnuka
(2JIEKTPUYECTBO M MAarHETU3M)» PEIIAIOTCS CIASAYIOIINE 3adaUu:

— KOHTPOJIb M YIPaBIICHHE MPOIECCOM MPHOOPETEHHs 0OyJaroIMMUCS 3HAHWH, YMEHUI ¥ HaBBIKOB
IPEeTyCMOTPEHHBIX B paMKax JTaHHOTO Kypca;

— KOHTPOJIb U OLICHKA CTCIICHHU OCBOCHUSA KOMHeTeHHI/Iﬁ NpEeaAYCMOTPCHHLIX B paMKax JaHHOT'O Kypca,
— oOecrieueHNe COOTBETCTBUSL PE3yJNbTaTOB OOYy4eHHs 3amadaM Oynymed mpodeccHoHambHOU
JIeATEIIFHOCTH 4Yepe3 COBEPLICHCTBOBAHWE TPAJAWIMOHHBIX M BHEIPEHHE WHHOBAIIMOHHBIX METOIOB

06y‘leHI/I${ B O6paSOBaTeHBHLIﬁ nponecc B paMKax JaHHOTI'O Kypca.



1. IlepeyeHb KOMIETEHIUI € YKAa3aHHEM 3TANOB HUX (POPMHPOBAHUS B IMpollecce OCBOEHMS
00pa3oBaTeJbHOI MporpaMmMbl

Koambi PesyabTaTel ocBoenns OOII Ilepeyenb MIaHUPYEMBbIX Pe3yJIbTATOB
KOMIIeTeHIN I Cooepicanue komnemenyuii * 00yUYeHHsI 0 JUCIHUILIHHE® ¥
OIIK-1 CrocobeH HCIOIB30BaThH 3-OIIK-1 3HaTh: 6a30BbIE 3aKOHBI
0a30BbIe 3HAHUS €CTECTBEHHOHAYYHBIX JTUCLUIUINH;
€CTECTBEHHOHAYYHBIX OCHOBHBIE MAaTEMaTUYECKUE 3aKOHBI;
JAUCLMILINH B OCHOBHbIE (pU3UYECKHE SIBIICHUS,
PO eCCHOHATBHOM IIPOLECCHI, 3aKOHBI U T'PAHULIBI UX
ACATCIBHOCTH, TPUMCHATH NPUMEHUMOCTH; CYIIHOCTH OCHOBHBIX
MCTOZBl MATEMATHHECKOTO XUMHUYECKUX 3aKOHOB U SBJICHUI; METObI
aHaji3a v MOJICTMpOBAaHHA, MaTEMaTUYECKOT0 MOJEINPOBAHMUS,
TEOPETUYECKOTO U
SKCTICPHMEHTAITHOTO TEOPETUUYECKOTO U IKCIIEPUMEHTAILHOTO
UCCIIeTOBaHUS HCCIIC/IORAHHA
V-OIIK-1 YMeTb: BBISBIATH
€CTECTBEHHOHAYYHYIO CYIIIHOCTh
po0JieM, BO3HUKAIOIIUX B X0J1€
poQeCCUOHAIBHON JEATEIHHOCTH,
MIPUBJICKATD JUISI UX PEIICHUS
COOTBETCTBYIOIIUHN (PU3HUKO-
MaTeMaTUYeCKU anmapar
B-OIIK-1 Bnagers: MmaTeMaTHYECKUM
anmnapaTom Uit pa3paboTKu MoJienei
IIPOLIECCOB U SIBJICHUH, pELICHUS
MPAKTUYECKHX 3a71a4 MPo(dhecCuOoHaNbHOM
JIeSITEIbHOCTH; HABBIKAMU
MCIOJIb30BaHUSI OCHOBHBIX
0o01IepU3NIECKUX 3aKOHOB U IIPUHLIUIIOB
OIIK-3 CriocoOHOCTH UCTIOTH30BATh 3-OlK-3: nousus

0a30BbIC TEOPETUUCCKUE 3HAHUS
(yHIaMeHTAIBHBIX Pa3/IeNioB
o011eit U TeopeTUYeCKOn
(bU3UKY 715 peleHust
po¢eCCUOHANIBHBIX 3a]1a4

- DJIEKTPOCTATUYECKOE I10JIE€ B BAKyyME,
- IPOBOJHUKH B JIEKTPOCTATUYECKOM
nouie,

- DJIEKTPUYECKOE T0JIE B TUIIEKTPHUKE,
- DHEPIruUs NIEKTPUUYECKOTO OIS,

- IOCTOSTHHBIN JJIEKTPUYECKHN TOK,

- MarHUTHOE TI0JI€ B BaKyyMe,

- MarHUTHOE I10JI€ B BEIIECTBE,

- DJIEKTPOMAarHuTHasl HHAYKLHS,

- DJIEKTPUYECKHUE KOJIeOaHus,

- DHEPIrus NEKTPOMArHuTHOIO I0JIs,

- OTHOCUTENIBHOCTb JIEKTPUYECKOTO U
MarHUuTHOTO TOJIEH.

VY-OIlK-3:

- IPOU3BOJIUTH PACUETHI
MaKpOCKOITMYECKHUX [TapaMeTPOB
BEILECTBA, UCIIONIb3Ysl OCHOBHBIE
TEPMOJIMHAMUYECKNE COOTHOIIEHUS U
CTaTUCTHUYECKUE (PYHKIIMM pacIipeesieH s,
- KOJIMYECTBEHHO pellaTh KOHKPETHBIE
3aJ1a4M B paMKax MPUHATBIX
npUOIMKEHUH.




HpI/IMeHHTb I/ISY‘-IGHHBIC METOAbI HpI/I
pELIeHuHU 3a1ay.

B-OIlIK-3:

- ypaBHEeHUsIMU MakcBesia.

VKE-1

Crioco0eH oCyIIecTBIATh TOUCK,
KPUTHYCCKHUI aHATIM3 U CUHTE3
uH(pOpMaLn, TPUMEHSATh
CHCTEMHBIN TTOAXO IS
pelICHU IMOCTABJICHHBIX 3a1a4

3HaTh:

CHUCTEMHBIN TIOIXO0JI JJISl PEeIICHUS
MMOCTaBJIECHHBIX 3a/1a4

YMmerhb:

OCYIIECTBJISTh MMOUCK, KPUTUUYECKUIMA

dHaJIM3 U CUHTC3 I/IH(bOpMaI_II/II/I, IIPUMCHATDb
CHCTEMHBIH moAXOod AJid pCIICHUA
IIOCTAaBJICHHBIX 3a1a4

1.1. Ilepeuenv nnanupyemuvix pe3yabmamos O00y4eHUs NO OUCUUNIUHE, COOMHECEHHBIX C
NIAHUPYEMBIMU Pe3YTbMAMaAMU 0C80CHUA 00PA306aMETbHOU NPOZPAMMbL

B pesynbrare ocBoenmsi OOIl OakanaBpuata OOyYarOUIUICS JOJDKEH OBJIAJIETh CIICIYIOITUMU
pe3yJibTaTaMu O0y4YeHUSs IO JUCIUILTUHE:

1.2. Dmanwt popmuposanus komnemenyuit 6 npoyecce oceoenun O0II 6axanaspuama
KoMnoHeHThI KOMIIeTeHIUH, KaK MpaBuio, (GOPMUPYIOTCS MPU HU3yYEHUU HECKOIBKHUX AUCLUIUIMH, a
TaK)Ke B HEMAJIOW CTENEHU B Ipouecce npoxoxaeHus npaktuk, HHP n Bo BpeMs camocTosATenbHON
paboTsl oOyuaromierocs. Bemonnenue u 3amurta BKP sBusiroTcss BuaoM yueOHOU IesTENbHOCTH,
KOTOPBIH 3aBepIIaeT rnpouecc GopMUpOBaHHS KOMIETECHITU.

MecTo JUCHUIUIMHBI U COOTBETCTBYIOMIMIA 3Tan (POPMUPOBAHUS KOMIIETEHIIUI B I[EJIOCTHOM IIPOLIECCe
MOJTOTOBKH 10 00pa30BaTeIbHOM MPOrpaMMe MOYKHO OIIPEIENIUTh 110 MAaTPUIE KOMIETEHINH, KOTOpast
MPUBOJUTCS B IPUIIOKECHHH.

Oransl GOPMHUPOBAHUS KOMIIETCHIIMY B TIPOLIECCE OCBOCHUS TUCIIUITIIHEIL:

- HAYaJbHBIA 3Talm — HAa 3TOM J3Tane (OPMHUPYIOTCS 3HAHUEBBIE M WHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIIMH, OCBAaWBAIOTCS OCHOBHBIE Kareropuu, (opmupyrorcs Oa3zoBble ymeHHs. CTyaeHT
BOCIPOM3BOANUT TEPMHUHBI, ()aKThI, METO/IbI, IOHATHUS, IPUHIIUIIBI U TIPABUJIA; pelIaeT yueOHbIe 3a1a4u
1o ob6pasiy;

- OCHOBHOI >Tam — 3HAaHUS, YMEHMs, HaBbIKH, oOecrednBaronie (popMHUpOBaHHE KOMIIETEHIIUH,
3HAYUTEIHHO BO3PACTAIOT, HO €Ie HE IOCTHTal0T HWTOTOBBIX 3Ha4eHWH. Ha sTom stame cTymeHT
OCBaMBaeT AHAJIUTHYECKUE JEeMCTBUSA C NPEAMETHBIMH 3HAHUSAMH 10 AMCLUUIUIMHE, CIOCOOEH
CaMOCTOSITENIFHO peliaTh y4eOHBbIE 3a7aud, BHOCS KOPPEKTHBBI B AITOPUTM JCHCTBUH, OCYIIECTBIISSA
KOPPEKIIHIO B X07ie pabO0Thl, IEPEHOCUT 3HAHUS U YMEHHUS Ha HOBBIE YCIIOBUS;

- 3aBepIIAIOLIMIA 3Tal — Ha 5TOM JTare CTYACHT JAOCTHTaeT WTOTOBBIX MOKAa3aTelel Mo 3asBICHHON
KOMIIETEHIIMH, TO €CTh OCBaUBAET BECh HEOOXOJUMBIIl 00bEM 3HAHHM, OBJIaIEBAET BCEMU YMEHUSAMH U
HaBBIKAMU B cdepe 3asBieHHON KommereHInd. OH CIIOCOOCH HMCMONB30BAaTh ATH 3HAHHSA, YMEHUS,
HaBBIKM MIPU PELICHUH 3a/1a4 MOBBIIIEHHOM CI0)KHOCTU M B HECTAHJAPTHBIX YCIOBUSX.

Otansl (HOPMUPOBAHHS KOMITETCHIIMH B XOJI€ OCBOCHHS TUCIHILUIMHBI OTPAXKAIOTCS B TEMAaTHYECKOM
iaHe (cM.1. 4 paboyeil mporpamMMbl TUCIUILIIMHBI).

1.3. Ilacnopm ¢honoda oyenounwvix cpedcme no oucyuniune

Nen/m| KouTpoaupyemble pa3iensbl Koa konTpoaupyemoii HanmeHoBanue
(TeMbl) AUCHUITUHBI KOMIIeTeHIIUM (MJ1u e€ yacTH) / u OLICHOYHOI'0 CPEACTBA
(pe3yJbTaThl IO pa3/iesiam) ee (popmyTupoOBKa
Tekylumii KOHTPOJb, 3 ceMecTp
1. DIEKTPUUECTBO Crioco0eH onpeaensiTe Kpyr Konnoxksuym

3a7a4 B paMKax IMOCTABIECHHON
1[EeTH U BEIOUPATh ONTUMAIIbHBIE
CIOCOOBI UX pelIeHus, UCXO/IS
13 IEUCTBYIOIIMX MTPABOBBIX




HOPM, UMEIOIINXCS PECYPCOB U
orpannuenuii (YK-2)

Crioco0eH poBOIUTH
IKCIIEPUMEHTAIbHBIC
UCCIICIOBAHMS U U3MEPCHUS,
00pabaTbIBaTh U MPEACTABIATD
HOJTyYCHHbIE JaHHBIC C yYETOM
crielGpHUKI METOJIOB U CPEICTB
TEXHUYECKHX U3MEPEHHI B
npubdopocrpoennu (OIIK-3)

MarueTnsm

CrniocoOeH oCyIecTBIATh
MIOWCK, KPUTUYECKUI aHATHN3 U
CHHTE3 HH(pOpMaIHnHY,
IPUMEHSATh CUCTEMHBIH MOX0T

JUISL PEIICHUS TIOCTABIEHHBIX
3aga4 (YK-1)

KontponbHas padorta Ne3

IIpoMe:KYTOUYHBIH KOHTPOJIb, 3 ceMecTp

DK3amMeH

CriocobeH ornpenenars Kpyr
3a7a4 B paMKax MOCTaBIEHHON
[EJT U BBIOMPATh ONTUMAIIbHBIC
CIIOCOOBI UX PELICHUS, HCXOMS
U3 JICHCTBYIOIIHMX MPABOBBIX
HOPM, UMEIOIINXCS PECYPCOB U
orpannuenuii (YK-2)
CrniocoOeH poBOINTD
IKCIIEPUMEHTAIbHBIC
UCCIIEJOBAaHUS U U3MEPEHHUS,
oOpalaTeIBaTh U MPEICTABIATH
MOJTy4EHHbIEC JaHHBIE C YYETOM
crielpUKU METOJIOB U CPEICTB
TEXHHYECKHX MU3MEPEHHI B
npubdopocrpoennu (OITK-3)

bunersl

Bcero:




2. Onucanue nokasarejei u KPUTEPUEB ONCHUBAHUSA KOMHeTeHIII/Iﬁ Ha pa3s/iIMYHBIX 3Talnax ux (l)OpMI/IPOBaHI/Iﬂ, OoInucCaHue MKaJ ONCHUBAaHUSA
Koneunpimu pe3yjibTaTaMy OCBOCHHS MMPOrpaMMbl JUCHUITIIMHBI ABJIAKOTCA C(i)OpMI/IpOBaHHbIe KOTHUTUBHBIC ACCKPUIITOPHI «3HATH», KYMCTb», «BJIAACTHY,
paCiuCaHHbIC 110 OTACJIBHBIM KOMIICTCHIHAM, KOTOPBLIC IPHUBEIACHBEI B m1.1. (DOpMI/IpOBaHI/Ie 9TUX ACCKPHUIITOPOB IMPOUCXOAUT B IMPOLECCE HM3YUCHUA

JTMCLUUIUIMHBI TIO 3TaraM B paMKaX Pa3IMYHOTO BUJA YU€OHBIX 3aHATHI U CAMOCTOSTEILHON paOOTHI.
Belensorces Tpu ypoBHSL CQOPMHUPOBAHHOCTH KOMIIETEHLIMH HA KaX/I0M 3Tale: HOPOroBbIi, IPOJABUHYTHIA U BBICOKHH.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BbleJICHUS] YPOBHA BPC, ECTS/IIaTuéanabuas
onucaHue YPOBHS % HIKAJIA VI OLeHKH
OCBOCHHSl | IK3aMeHa/3a4yeTa
Boicokmii TBopueckas IeITeNbHOCTh | Braouaem nudicecmoawuii ypogehs.
Bce 6uovi komnemenyutl CryaeHT n1eMOHCTpUpPYET CBOOOIHOE 00IagaHne
cghopmuposamnsl Ha 8b1ICOKOM KOMIIETEHIIUSIMH, CIOCOOCH MPUMEHHUTD UX B A/
VpO8HEe 8 COOMBEMCMEUU C HECTAHIAPTHBIX CHTYAIMSX: NIOKA3HIBACT YMEHHE | g4 40 OTiHo/
yenamu u 3aoadamu CaMOCTOSITENIbHO MPUHUMATh PElICHHE, PEeLIaTh 3auTero
OUCYUNTIUHDBL po0JieMy/3a1aqy TeOpETUIECKOTO HITH
MIPUKJIATHOTO XapaKTepa Ha OCHOBE W3YYEHHBIX
METO/I0B, IPUEMOB, TEXHOJIOT UM
IIponBuHyTHIN [Ipumenenue 3HaHuUU U | Bruouaem Hudxcecmoswull ypogeHts.
Bce 6uowi komnemenyuti yMmMeHuil B Oonee mupokux | CTyIEeHT MOXKET J10Ka3aTh BlaJICHHUE B/
chopmuposaHvl Ha KOHTEKCTaX  y4eOHOM M | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTb 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE & npodeccuoHanbHOM coOuparb, CUCTEMaTU3UPOBATh, AHAJTU3UPOBATD 3a4TeHO
coomeemcmeuu ¢ yeasamu u | IeSTeIbHOCTH, HEXEeNW IO | M TPaMOTHO UCIOJIb30BaTh HHPOPMALIUIO U3
3a0ayamu OUCYUNIUHbBI oOpasiy, OoJbIIei JoJiel | CaMOCTOSITEIHFHO HAMIEHHBIX TEOPETHUECKUX
CaMOCTOSITENIbHOCTH U | ICTOYHUKOB U WIIJTFOCTPUPOBATH UMH C/
WHUIMATHBBI TEOPETUUECKHE MOJI0KEHUSI UM 0OOCHOBBIBATh 75-84 Xopormo/
MPAKTUKY IPUMEHEHHUS. 3a4TeHO
IToporosnwlii PenponykTuBHas CryneHt JEMOHCTPUPYET BJIa/ICHHE 65-74 D/Y nosnerBoputenbHO/
Bce 6uovl komnemenyuii JESATENBHOCTD KOMIIETEHIIMSIMU B CTaHJAPTHBIX CHUTYallUsX: 3auTeHo
cpopmuposanvl Ha NOPO2OBOM u3JaraeT B Impejesax 3ajad Kypca TeOpeTHUECKH
VyposHe U TIPaKTUYECKU KOHTPOJIUPYEMBIl MaTepHuall. 60-64 E/Tlocpencteetitio
/3auTeHo
Hwuxke noporosoro OTcyTcTBHE TPU3HAKOB MOPOTOBOI'O YPOBHS: KOMIIETEHIIMU HE C(HOPMUPOBAHBI. 0-59 HeynoBnerBopurenbHo/
CTyZeHT He B COCTOSIHUU MPOJAEMOHCTPUPOBATh 00JalaHne KOMIIETEHLIUIMU B 3auTeHo
CTaH/JIAPTHBIX CUTYAIIHSIX.




OneHuBanue pe3yabTaToB OOYYEHHUS CTYACHTOB MO JUCHUIUIMHE OCYIIECTBISETCS IO PErJaMeHTY
TEKYIIEro KOHTPOJIS ¥ MPOMEXYTOUHOM aTTeCTaIiu.

Kpurepuu oneHrnBaHusi KOMIIETEHIIMI Ha Ka)KJIOM STare U3y4yeHUs] AUCIUIUIMHBI 17151 KaXJI0ro BUIA
OIlEcHOYHOTO cpeacTBa u mpuBomarcs B 1. 4 ®DOC. Hrorosbiii ypoBeHb CGHOPMHPOBAHHOCTH
KOMIIETCHIIMH TIPU U3yYEHUU TUCIHUILIMHBI onpeaenseTcs mo Tabmuie. [lpu 3ToM cienyeT mOHUMATh,
YTO TPaHMIla MEX/1y YPOBHSIMHU JIJIsl KOHKPETHBIX PE3yJIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTpaMMbl
MOKET CMEIAThCS.

YpoBenb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTOoUuHas aTTecTALMS
KOMIIeTEeHIIUH
BBICOKHI1 BbICOKH
BBICOKHUI npOOBUHYMbLU 8bICOKUL
6bICOKULL nPOOBUHYMbBLUL
nopo2osblii 8bICOKULL
6bICOKULL 1nopo2oawlil
NPOJABUHYTHIN NPOABUHYTHIH NPOJABHHYTHIN
npOOBUHYMbLU nopo2oa8blii
Nnopo2o8wlil npPOOBUHY MBI
IMOPOTOBBI MOPOrOBbIi MOPOroBbIil
HIKE TTOPOTOBOTO MOPOTrOBbIH HH2Ke MIOPOTOBOI0
HHKe IOPOroBOro -

3. Meroanyeckue MaTepuaJibl, ONpee/silolue Mpoue1ypbl OeHUBAHUS 3HAHMI, YMEHUI,
HABBIKOB MJIM ONBITA JeSITEJIbHOCTH, XAPAKTEPU3YIOIIUX 3TANbl GOPMHUPOBAHMSA KOMIIETEHIIUIA.
NroroBasi omenka 60 OajuioB MakCMMalIbHO 3a paboTy B cemectpe u 40 OamioB

MaKCHUMAaJIbHO Ha 3K3aMCHCEC.

3a paboTy B cemecTpe MOXKHO Tnony4duTh 30 O6amioB 3a KOJUIOKBUYM M 30 OaiioB 3a
KOHTPOJIbHYIO padoTy.

Bua xontposs JTan peiiTHHIOBOI crucTeMbl OLeHOYHOE bann
CPEACTBO Munumym Maxkcumym
3 cemecmp
Texkymmit KonTtposabHas Touka Ne 1
KOJUIOKBUYM 18 30
KonTtpoJsbHasi Touka Ne 2
KonrtposnbHas pabora 18 30
IIpomexyTOYHBIN IK3aMeH 24 40
buiersl
NUTOI'O no aucoMiinHe 60 100
Bua xourpoas JTan peiTHHIOBOI cucTeMbl OLeHOYHOE baan
cpeacteo Munnmym Maxcumym




4. TunoBble KOHTPOJIbHBIE 32JaHUSI MM MHbIE MATEPHUAJIbI, He00X0AMMBbIE /1JIsl OLeHKH 3HAHHUIA,
YMeHUil, HABbIKOB

a) JK3amen, munoevie 60nNPoCyl - 00pazey:

3-ui cemecemp «3ﬂel<mpultecm30 U macnemusm))

1. ITonaTue ToueuHnoro 3apsana. 3akoH KyinoHa. 3aBUCMMOCTb CUIIBI OT pacCTOSIHUA. 3aBUCUMOCTh
CHUJIBI OT BEJIMUMHBI 3aps/I0B.

2. HanpsbxkeHHOCTD 3nekTpudeckoro noii. [Ipunnun cynepnosunuu. [losne cuctemel To4edHbIX
3apsa0B. [losie cuctemsl pacrpeneneHHbIX 3apsiioB.

3. Teopema Octporpaackoro-I'aycca. [loisie 3apsiKeHHON MOBEPXHOCTH.

4. TuBepreHus 3JeKTprUuecKoro nois. [lorpaHnyHoe yciaoBHe Uit HOPMaJIbHBIX COCTaBIISFOLINX
HaIPSKEHHOCTH.

5. Pabota cui anexrpuyeckoro nois. Teopema Ctokca. [lorpannyHoe ycioBue JUIsl TAHT €HIIHATBHBIX
COCTABJISIFOLMX HAIPSHKEHHOCTH.

7. DNEKTPUYECKUN JUIOJIb U €ro MoJie (II0TeHINall, HAPSKEHHOCTh, YPABHEHUE CUJIOBBIX JTMHUM).
8. Cwiia 1 MOMEHT CHWJIbL, ACMCTBYIOLIUE HA IUIOJb BO BHELIIHEM TIOJIE.

9. DnexTpocTaTHUECKOE MOJIE PU HATMYUH TPOBOJHUKOB: IIOHATHE IIPOBOJIHHMKA, MaTeEMaTHYECKast
dbopMynupoBKa 3aKOHA COXPaHEHUS 3apsiia, MUKPOCKOIIUYECKOE U MAaKPOCKOITUYECKOE T0JIE,
HAIPSDKEHHOCTD I10JI11 BHYTPU IIPOBO/IHUKA.

10. DnekTpuyeckoe moJie BOJIU3HM MOBEPXHOCTH MPOBOAHMKA. [[0BepXHOCTHAS MJIOTHOCTH 3aps/a Ha
WCKPHUBJIEHHBIX TOBEPXHOCTAX. [IpoBosIIe SKpaHBI.

11. Teopema o0 eqTMHCTBEHHOCTH pelieHHs ypaBHeHus Jlamnaca. Meroa u3o0pakeHui.

12. EMKOCTb yeIMHEHHOT0 MpoBOJHUKA. CHucTEMa MPOBOJHUKOB: IOTEHIUAIbHBIE U €EMKOCTHBIE
koa(durmentsr. [Ipumepsr.

13. Ilonsatue o konaeHcarope. IIpumepsl BEIYUCIECHUS EMKOCTENW KOHAEHCATOPOB.

14. DHeprus 3MeKTPOCTATHIECKOT0 B3aMMOICHCTBHS CUCTEMbI TOUEUHBIX 3apsiioB. O0001meHne Ha
ClIy4ail HelpephIBHOIO pacnpeaeneHus 3apsioB. [IpuMepsl: sHEprus TOYEUHOro 3apsiia ¥ U0 BO
BHEILIHEM I10J1€, HETIOCPEACTBEHHBIN pacyeT 3JIEKTPOCTATUUECKON SHEPTUU 3aPSKEHHOT O
KOH/JIEHCATOopa.

15. BeiBoA BbIpa)xeHus UIsl 3HEPTUU JIEKTpOocTaTUYecKoro nosis. [ImoTHocTs sHepruu
AIIEKTPOCTATUYECKOTrO 1osist. [IpruMepsl: monHast SHEprusi CUCTEMBI IBYX TOUEUHBIX 3aps10B, SHEPTHs
CUCTEMBI IIPOBOIHUKOB.

16. Onpenenenue auanextpuka. Ero cBoiicTBa U XapaKTepUCTUKU: JIEKTPUUECKHUM TUITOIBHBIN
MOMEHT MOJIEKYJIbI, [IOTEHIIUAJI TIOJIS1 DJIEKTPOHEUTPAIBHON MOJIEKYJIbl, BEKTOD MOJISIpU3ALAN
JUDIIEKTPUKA.

17. IloreHuman 3MeKTpOCTATUYECKOTO MOJIS PU HATUYUH TUDIIEKTPUKOB.

18. IlonsipusyeMocTh TuaNIeKTpruKa. BEeKTop a1eKTpuueckoro cMelieHus. I'paHuuHble yCIoBuUs AJis
AIIEKTPUYECKOTO IOJISI TPU HATMYUU JUDIIEKTPUKOB.

19. OcHOBHbIE YpaBHEHHUSI 3JEKTPOCTATUKYU MPU HAIMYUH TUIIEKTPUKOB. HemocpencTBeHHBbI pacuer
I0JIS1 IPU HAJIMYUU OJTHOPOJHOTO IUIJIEKTPHUKA.

20. CBsi3b MEX]ly JJOKQJIBHBIM M BHEILIHUM II0JIEM B IUAJIEKTPUKE: MUKPO- U MAaKPOCKOIIMYECKHE
3HaYeHUs (PU3NYECKUX BEJIMYUH, YCPEIHEHNE MUKPOCKOITMUECKOTO MOJIS B TUDJICKTPUKAX,
BBIYHCIICHUE HAMPSHKEHHOCTH JIOKAJIBHOTO 1oJIs (mocTpoenue JlopeHniia).

21. HenonsipHble TUANEKTPUKH.

22. IlonspHblE TUANEKTPUKH.

23. DHeprus 3IEeKTPOCTATHYECKOTO MOJIA B IUIIEKTPUKAX.

24. TIpeobpa3oBaHus YHEPTUH, CBSI3aHHbIE C TOJISIPU3ALMEH UIICKTPUKA.

25. Custbl AEUCTBYIONINE HA JUAJIEKTPUK B JIEKTPUUECKOM I10JIE.

26. TBepnotenbHble TUAIEKTPUKU. [Ibe303¢dexT (mpsiMoit u oOpatHsiit). [TuposnexkTpuyecTso.

28. DnekTpuyeckoe mosie BHyTpH npoBoaHuKa. [InotHocTs TOKa. 3akoH Oma. [ToTeHuman mosus
BHYTPH IIPOBOJIHUKA ¢ TOKOM. 3akoH Jxoynsa-JleHua.

29. CropoHHHE 3IEKTPOABIDKYIINE cUIlbl. 3akoH Oma i1 nosHoi nenu. [Ipasuna Kupxroda ans
Lenei MOCTOSIHHOTO TOKa.



38. Pa3zButue npeacrasieHnil 0 MarieTusme. BekTop MHAYKIMN MarHUTHOTO 1oJist. 3akoH buo-
Casapa-Jlannaca. 3akon Amrepa.

39. Teopema 0 HUPKYISALHUHA BEKTOPAa MATHUTHOW MHAYKIIUHU (MHTETpanbHas U quddepeHimanpHas
dbopma). Teopema 0 MOTOKE BEKTOpPAa MAarHUTHOW MHIAYKIIMU (MHTErpanbHas U qudpepeHnnanbaas
dopma).

40. BekTopHbII MOTEHIHAIL: ONpeielieHne, KATUOpOBKa, ypaBHEHUE JJI1 BEKTOPHOT'O OTEHIIMAA,
BEKTOPHBIN MOTEHITUAI TTOJII 00 BEMHBIX M MPSMOJIIMHEHHBIX TOKOB.

41. MarauTHOE I0JIe JIEMEHTapHOT0 KOHTYpa ¢ TOKOM. [ToHsITHE MarHUTHOTO MOMEHTA.

42. Cuna 1 MOMEHT CUJIbI, IEUCTBYIOIINE HA MAarHUTHBIM MOMEHT B MAarHUTHOM IIOJI€.

43. MaruuTHoOE 110JI€ B BEIIECTBE: MEXaHU3Mbl HAMAarHUUMBAHUS, IOHATHE HAMarHHYEHHOCTU
BElIeCTBa, 00bEMHBIE U TOBEPXHOCTHBIE MOJIEKYJISIPHBIE TOKH, TEOPEMA O IIUPKYIISIIUN BEKTOpa
HaMarHWYEHHOCTH.

44. Hanps>KeHHOCTh MAarHUTHOTO TOJIS, TPAHUYHBIE YCIIOBHS 111 MATHUTHOTO TIOJISL.

45. lnaMarHeTu3M: JJapMopoBa Mpereccusi, MaMarHuiTHasi BOCIPUUMYHUBOCTb.

46. IlapamarneTusm.

47. ®eppoMaraeTu3M: OCHOBHBIC CBOMCTBA (peppOMarHeTUKOB, 0OOMEHHOE B3aUMOJICHCTBUE, 3aKOH
Kropu-Beiicca. Autudeppomaruerusm.

48. UHnykuus ToKa B IBMDXKYITUXCS IPOBOJHUKAX. 3aKOH JIEKTPOMArHUTHOW UHIYKIIUU B
UHTErpasibHON U MuddepernunansHoi Gopmax. BuxpeBoe anekTpuueckoe mosie.

49. Tlonarrue 00 UHAYKTUBHOCTH M B3aUMHOW WHAYKIIUU. DHEPTUS MAarHUTHOTO 101, [[ITOTHOCTH
SHEPTrUU MarHUTHOTO MOJIS.

50. Tok cmemenusi. Cucrema ypaBHeHuid MakcBesia.

51. 3akoH coxpaHeHUs SHEPTUHU Ui AIEKTpoMarHuTHoro nosis. Bektop Ymosa-IloitHTuHra.

54. IlocnenoBaTeNbHbIN KOJIEOATEIbHBIA KOHTYP.

0) Kputepuu oneHnBaHusi KOMIeTeHUnH (pe3yJabTaToB):

OueHka Kpurepuu onenku

CTy/aeHT 10/IKeH:
— IIPOJIEMOHCTPHUPOBATH ITYOOKOE M MPOYHOE YCBOCHUE 3HAHUM MPOTPAMMHOT0

Marepuaa,
OTaM4HO — MCUEPTBIBAIOIIIE, IOCIIEI0OBATENILHO, TPAMOTHO U JIOTHUECKU CTPONHO HU3IIOKUTH
36-40 TEOPETUYECKHUIl MaTepHal;

— IPaBUIBHO (POPMYIUPOBATH ONPEAETICHHUS;
— IPOAEMOHCTPUPOBATh YMEHUSI CAMOCTOSTEIbHON PabOTHI C TUTEPATypO;
— YMETh C/IeJIaTh BBIBOJIBI IO U3JIara€MOMY MaTepHaiy.

CTyaeHT 10/IKeH:
— TIPOJIEMOHCTPUPOBATH IOCTATOYHO MOJHOE 3HAHKE MTPOTPAMMHOTO MaTepHaa;

— MPOAEMOHCTPUPOBATHh 3HAHNE OCHOBHBIX TEOPETUUECKUX MTOHSATHIA;

Xopoo

30-35 JIOCTAaTOYHO MOCIEA0BATEILHO, TPAMOTHO M JIOTUYECKH CTPOMHO M3J1araTh
Marepua,
— IPOJIEMOHCTPUPOBATH YMEHUE OPUEHTUPOBATHCA B JINTEPATYPE;
— YMeTh CeNaTh TOCTATOYHO 0OOCHOBAHHBIE BHIBOJIBI MO U3JIaraéMOMY MaTepHany.
CTyAeHT 10/IKeH:
— IPOAEMOHCTPUPOBATH 00IIee 3HAHUE U3y4aeMOro MaTepHana;

Y 10BAETBOPUTETHHO .

2429 — TIO0Ka3aTh O0IIee BIaICHNE TOHSITUWHBIM aapaToM JUCIUTIINHBL

— YMCTb CTPOUTH OTBCT B COOTBCTCTBHUU CO Cpr1(TypOI71 H3JlaracMoro BOIIpocCa,

— 3HaTh OCHOBHYIO PEKOMEHAYEMYIO MPOTrpaMMoii yUeOHYI0 TUTEPaTypy.

HeynosnersopurensHo | CTyaeHT 1eMOHCTPHPYET:

23 ¥ MeHbIIIE — He3HaHHE 3HAYNTEIbHOM YaCcTH MpOrpaMMHOT'O MaTCpHUaJIa;




— HE BJIaJICHHE OHATHIHBIM annapaToM JUCIHUILTIHB;
— CYILIECTBEHHBIEC OIIMOKH MPH U3JI0KEHUN y4eOHOT0 MaTepHaa;
— HEYMEHHUE CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYpPOU M3JIaraeMoro BOIpoca;

— HEYMEHHUE JIeJIaTh BBIBOJIBI 110 U3JIara€MOMY MaTepuaiy.

B) Onucanue IKAaJbl OLEHUBAHMS:

PeiiTHHIrOBBII 0aJL1 MO Onenka 1o 5-0a/IbHOM
JUCHMILIMHE 32 DK3aMeH cHcTEeMeE
36 — 40 OTIn4YHO
30-35 Xopo1o
24 - 29 Y 10BAETBOPUTETHEHO
<23 HeynioBieTBOPUTEIBHO

a) Konnokeuym, munoewie onpocwl - oopazey:
Pazoen «Idnekmpuuecmeo»

1. Onexrpuueckoe nosie. Hanpspk€HHOCTB AileKTpudeckoro nosis. I IpuHnun cyneprno3unuy noen.
2. OO0bEMHas, TOBEPXHOCTHAS U JIMHEHHAs IIIOTHOCTH 3aps/ia.

3. DIEKTPUYECKOE M0JI€ Ha OCH KOJIbLA.

4. DNEeKTpUUYECKOe M0JI€ Ha OCH JUCKA.

5. ITorok BekTopa. Teopema ["aycca.

6. Pabora cui 31exTpuyeckoro moJs.

7. DJIIEKTPUYECKHI OTEHLHAT.

8. [ToreHunanbpHas 3HEprus 3apsjaa B MOJIE.

9. OHeprus B3auMOJEHCTBUS CUCTEMBI 3aps10B.

10. DNEeKTpUYECKU IUIoJb (MOTEHLMAl U HANPsHKEHHOCTD 3JIEKTPUUECKOIO I0JIL; MOMEHT CHUJI;
CHJIA; MIOTEHLIMAIbHAS SHEPTHS).

11. [Tonspu3anust 1UANEKTPUKOB (CBOOOJHBIE U CBSI3aHHBIE 3apsAbl; MOJISAPU3ALMS AUDICKTPUKA;
HOJISIPU3ALMOHHBIN 3apsi]l; HTOBEPXHOCTHAS! IIJIOTHOCTD 3apsiaa).

12. Teopema ['aycca s nudIIEKTpUKA.

13.  JIudnexTpuyeckas NpOHHUIIAEMOCTb.

14. I'paHnuHBIE YCI0BUS HA TOBEPXHOCTHU pa3ena IByX IUAJIEKTPUKOB.

15. DNEKTpUYECKHUE CBOMCTBA POBOIHUKOB.

16. OnektpoéMkoctb. Konnencarop.

17. Cuna 1 IJIOTHOCTH TOKA.

18. 3akoH Oma.
19. 3akoH Jlxoynsa-Jlenua.

20. Cuna, neficTByrollas B MArHUTHOM I0JI€ Ha ABWKYIIHUECS 3apsbl.
21. Cuna, neficTByroIas B MarHUTHOM 11oJie Ha ToOKU. Cuina AMriiepa.
22. MarnuTHOe 1oJie pAaBHOMEPHO JABUXKYIIETOCS 3apsia.

23. MarsauTtHoe 1ose NocTOsHHOro Toka. 3akoH brno-Casapa.

24, Teopema 0 HUPKYISAIUN BEKTOPAa MAarHUTHON MHIYKIIUH.

25. Teopema I'aycca 11 BEKTOpa MarHUTHOM WHAYKLIVH.

0) Kpurepun oneHuBaHusi KOMIETEHIUI (pPe3yJIbTATOB):

— YPOBEHb OCBOEHUS 00yYaroLMMCs MaTepHraa, pelyCMOTPEHHOT0 y4eOHOM IPOrpaMMoi;

— yMeHue 00y4arouerocs UCoiab30BaTh TEOPETUYECKUE 3HAHUS TIPY BHIMOJIHEHUH 3a/laHui U 3a/1a4;
— 000CHOBAaHHOCTb, YETKOCTh, KPATKOCTh U3JI0’KEHUS OTBETA.

Onucanue MKAJbI OIICHUBAHUA

OTMeTKa «0TJIMYHO» (B 6aymax oT 27 1o 30) cTaBUTCS, €Clu:
— M3YYCHHBI MaTepHall H3JI0KEH TTOJTHO, OTIPE/ICIICHHUS JaHbI BEPHO;
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— OTBCT IIOKA3bIBACT IOHMMAHHUE MaTCpUaa,

— o0yyarouuiicss MoOXxeT 000CHOBATh CBOM CYXICHHUSI, IPUMEHUTh 3HAHUS Ha MPAKTUKE, IPUBECTH
HE0OXO0UMbIE TPUMEPHI, HE TOJIBKO M0 Y4EOHUKY U KOHCIIEKTY, HO M CAMOCTOSITEIIbHO COCTAaBIICHHBIE.

OTtMeTKa «xopouo» (B 6ayuiax ot 22 10 26) CTaBUTCS, €CIIH:
— M3YYEHHBIH MaTepHall U3JI0KEH JI0CTaTOYHO TOJIHO;

— IIPU OTBETE AOMYCKAIOTCS OMIMOKH, 3aMHHKH, KOTOpbIe 00YyUYaIOIIUIACSA B COCTOSSHUM UCIIPABUTh
CaMOCTOATENIBHO IIPU HABOJSIIMUX BOIIPOCAX;

— o0yyarouuiics 3aTpyIHSeTCs ¢ OTBETaMU Ha 1-2 JOMOIHUTEIBHBIX BOIIPOCA.
OTMeTKa «yI0BJIETBOPHTEILHO» (B Oamiax ot 18 1o 21) craBures, ecnu:

— MaTepua U3JI0KEeH HEMOIHO, C HETOYHOCTSAMU B ONPEACTICHUH MOHATUH Wi (popMyTHpoBKe
ONPEACIICHUN;

— Marc€purail u3jaaracrcsa HEIMOCICA0BATCIIbHO,

—O6yanOHleICH HE MOXXET A0CTAaTOYHO FJ'IY6OKO " 10Ka3aTcCJIbHO 000CHOBATh CBOU CYXXACHUA U
IMPUBECTHU CBOU ITPUMCEPHI;

—Ha 50% 1ONOJHUTENBHBIX BOIPOCOB JaHbl HEBEPHBIE OTBETHI.

OTMeTKAa «HEYI0BJIeTBOPUTEIbHO» (B Oamutax ot 0 1o 17) craBurcs, eciu:

— IIPU OTBETE OOHAPYKUBACTCS TIOJTHOE HE3HAHNE U HEMOHMMAaHNE H3y4aeMOro MaTepraa;
— MaTepHal U3JaraeTcsi HEyBEpeHHO, OeCIOPsII0YHO;

— J1aHbl HEBEPHBIE OTBETHI Oosiee yeM Ha 50% NOMOIHUTEIBHBIX BOIPOCOB.
B) Onucanue mKAaJbl OLEHUBAHNS:

PeiliTuHroBbBIi 0aJ1)1 O Onenka 1o 5-0a/IbHOM
JMCIMILINHE 32 cucTeMe
KOJLUIOKBHYM
27-30 OTangHO
22 — 26 Xopo1io
18 -21 Y 10BIIE€TBOPUTEIIHHO
<17 HeynoBneTBopuTesibHO

a) KonTpoJibHbie padoThl, TUIIOBbIE 3aJaHUSA:

Konumponvnasa paboma Ne 3, munoeuvie 3a0auu - oopazey:

1. JIBa IpsAMONIMHENHBIX JUIMHHBIX IIPOBOJIHUKA PACIIOI0KEHBI NAPAJUIEIBHO IPYT APYTy Ha
paccrosinuu d = 10 cMm apyr ot apyra. [lo mpoBogHMKaM TEKYT TOKH

I1=5Awnl2=35 A B IpoTUBONOJIOKHBIX HanpasiaeHUsAX. Haiiaure uncinoBoe 3HaYeHNE U
HalpaBJieHUE BEKTOpa MHAYKLINN B MarHUTHOrO MoJs B TOUKE, HAXOAAIIEHCS Ha paccTOsiHUM rl =12 =
10 cM OT Kaxka0ro NMPOBOJAHUKA.

2. DJIEKTPOH, UMEOIIHMii ckopocTh v = 8-108 cm/c, BieTa- €T B 01HOPOIHOE MATHUTHOE TIOJIE C
unayknueit B = 3,14-1072 Ta nox yriom a = 30° k Bektopy B. Onpenenute paauyc R u mar h
BUHTOBOM JIMHUH, 110 KOTOPOH OY/IET ABUraThCs AJIEKTPOH.

3. Anba-yacTuna npoiia yckopsoIyr pasHocts norenuuainos (U=14 B u Bierena B
CKpeIleHHbIe Mo MpsAMbIM yriaoMm dnekTpudeckoe (E=10 kB/m) u marautnoe (B=0,1 Tn) nomns. Haiitu
OTHOIIEHHE 3apsja anb(ha-yacTULI K €€ Macce, €CIH, JBUTasICh MEPIEHANKYIISIPHO 000UM IMOJIAM,
YaCcTULA HE UCTIBITHIBAET OTKJIOHEHUH OT NPSAMOJIMHENHONW TPAEKTOPHH.

4, B onHOpOAHOM MarHuTHOM MoJie, MHAYKIUSA KoToporo B = 5 T, Bpamaercsa cTrep:xeHb
JUIMHOW = 1 M ¢ IOCTOSIHHOM yri10Bo# ckopocThio @ = 20 pan/c. Och BpallleHHs epIeHANKYIIpHa
CTEPIKHIO, IPOXOAUT Yepe3 ero KOHeEI U MapaljiesibHa CUIIOBBIM JIMHUSAM MarHuTHoro noss. Haiiaure
pasHoCcTh MoTeHIHaNoB ( ¢0 — ¢c) , BOZHUKAIOIIYIO MEX/1y KOHIIAMH CTEPXKHSL.

5. B onHOpOoaHOM MarauroctatudeckoM mose ¢ uaaykuueit B = 0,1 Ta paBHOMepHO Bpaiaercs
pamka, coaepxamast N = 1000 ButkoB, ¢ yactoroi n = 10 I'u. [Inomans pamku paBHa S = 150 cM2 .
Omnpenenure MruoBeHHoe 3HaueHue D/1C nHAYKINHU 1 € , COOTBETCTBYIOIEE YIIIY TOBOPOTA PAMKH O
=30°, rae o — yroa Mexay BekTopaMu B 1 n, a Takxke MakcuMmalibHOe U cpeanee 3HaueHus J/(C 3a
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MUHHUMAJIbHOE BPEMs T , B TEUEHUE KOTOPOT0 MATHUTHBIN MOTOK, IPOHU3BIBAIOLINNA PAMKY, U3MEHHUTCS
OT HYJIS 10 MAKCUMAJIbHOTO 3HAYEHUSI.

6. Onpenenuth MArHUTHYIO HHAYKIIUIO B MOJIs, CO31aBa€MOT0 OTPE3KOM OECKOHEYHO JUTMHHOTO
IPsIMOTO MTPOBOJA, B TOUKE, PABHOYIaJICHHOW OT KOHIIOB OTpe3Ka U HaxoAdleiics Ha paccTosiHuu 10 =
20 cM OT cepeIuHBI €ro.

7. Cwita Toka I, Texymero mo mpoBojy, paBHa 30 A, miuHa | orpeska paBHa 60 cM.

8. [To npoBOHUKY, COTHYTOMY B BHJI€ KBAJPATHOW paMKH CO CTOPOHOM 1iuHOM a = 10 cM, Teuer
ToK cwioit [ =5 A. OnpenenuTs MarHUTHYIO MHAYKIHIO B moJist B Touke, paBHOYJaJI€HHON OT BEPLIMH
KBaJlpaTa Ha PacCTOSIHUE, PAaBHOE JJINHE €TI0 CTOPOHBI.

9. HaiiTu MarHuTHYI0 MHIYKIUIO B IEHTPE TOHKOIO KOJbIa, 10 KOTOPOMY UAET TOK cuiioi [ = 10
A. Panuyc R xonbia paBeH 5 cm.
10. [To 0OMOTKE OUEHBb KOPOTKOM KaTyIIKu paarnycoM R = 16 cm Teder Tok cuioit =5 A.

Ckouibko BUTKOB N IIPOBOJIOKHM HAMOTAHO Ha KaTYIIKY, €CJIH HAMPsHKEHHOCTh H MarHUTHOTO TIOJIS B
ee nentpe pasHa 800 A/m?

11. ITo mpsiMoMy OECKOHEYHO JITTMHHOMY ITPOBOJIHMKY TeueT ToK cuion [ = 50 A. Onpenenutb
MarHuTHYIO UHIAYKIUIO B B TOYKE, yIaJE€HHOM Ha pacCTOSIHUE ' = 5 CM OT IIPOBOJHUKA.
12. JIBa IIMHHBIX NapaJlIeIbHBIX TPUBOAA HAXOAATCS HA PACCTOSIHUN T = 5 CM OJUH OT JIPYyroro.

[To mpoBOIaM TEKYT B IPOTUBOIIOJIOKHBIX HAMPABICHUSIX OJMHAKOBBIC TOKH criion [ = 10 A xaxabIid.
HaiiTi HanpsixkeHHOCTh H MarHUTHOTO TOJIS B TOUKE, HAXOsmIelicsa Ha paccTossHuM Il =2 cM oT
OJIHOTO ¥ 2 = 3 CM OT JpyToro mpoBo/a.

13. Paccrosinue d Mesxay IByMs JUTMHHBIME MapaJIeIbHBIMU MIPOBOIAMK paBHO 5 cM. [To
MIPOBOJIaM B OJJHOM HAIMPAaBIIEHUH TEKYT OJMHAKOBbIE TOKH criioi | = 30 A kaxxaeiii. Haiitu
HANPSDKEHHOCTh /H MarHUTHOTO TOJIS B TOYKE, HAXOAAIIEHCS Ha paccTosiHUU 'l =4 cM oT oHOTO U 12
=3 cM OT JIpyroro mpoBo/ia.

14. Ha paccrostnuu r=10 HM OT TpaeKTOpPUH MPSIMOIUHEHHO ABMKYIIETOCS AIEKTPOHA
MaKCUMaJIbHOE 3HaUeHHe MarHuTHOU MHAYKIMKU B=160 mxTn. OnpenenuTs CKOPOCTh V 3JIEKTPOHA.
15. Ha npoBonounslii BUTOK paaunycoM = 10 cM, TOMELIeHHBIA MEXTy IMOJTI0CAaMH MarHUTa,

JeICTBYET MaKCUMAaJIbHbIA MEXaHUYECKUI MOMEHT Mmax =6.5 MkH. Cuina Toka I B BuTKE paBHa 2 A.
OnpenenuTs MarHUTHYIO MHAYKIHIO B momns Mexay nomocaMu Maraura. JlelicTBueM MarHUTHOTO
noJst 3eMiT peHeOpeyb.

16. ITo ToHKOMY ITpOBOY B BUJIE KOjbLa paanycoM R = 20 cm teuer Tok cunoi [ =100 A.
[TeprieHIUKYJIPHO MIOCKOCTH KOJIblIa BO30YXA€HO OJJHOPOIHOE MAarHUTHOE T0JI€ C MHIAYKINEeH B =
20 mTn. Haittu cuny F, pacTaruBaronyro Kojblio.

17. [To nByM mapansenbHbIM IPSMbIM IPOBOJAaM JAJIUHON | = 2,5 M Kax/1bIil, HAXOAAIIMMCS Ha
paccrosinu d = 20 ¢M Apyr OT Apyra, TeKyT OJUHAKOBbIE TOKH cuiIoi [ = 1 KA. BeruncnuTs cumy
B3aUMOJICUCTBUS TOKOB.

0) Kpurepun onieHuBaHUsI KOMINeTeHIUH (Pe3yJIbTaTOB):

Ounenka Kpurtepun oueHku

OtanaHo — PELIEHNHU 3aJaHUI U3JI0KEHBI TI0JIHO;

2 B
C 27 no 30 banno — OTBET NOKA3bIBAeT MOHMMAaHKE MaTepHana;

— NPUBCICHBI BEPHO PCIICHUA BCEX 3aﬂaHHﬁ, AOITYCKAaOTCA
HC3HAYHUTCIIbHBIC apI/ICI)MeTI/I"IeCKI/Ie OIINOKH.

Xopomuro — IIPUBEICHHBIC PELICHUS 3aJaHUH U3JI0KEH JOCTaTOYHO IOJIHO;

22 5o 2 B .
¢ Ao 26 Gamto — [IpHU KOJIMYCCTBCHHOU OLICHKE JOITYCKAIOTCs apI/I(I)MCTI/I"ICCKI/IC

OIINOKH;
— IpUBEJIEHbI BepHBIE pelieHus Ha Oosee uem 80% 3am1aHuid.

Y I0BICTBOPUTEIBHO — peuieHus 3aJaHUi U3J105KEHBI HEMOJIHO, C HETOYHOCTSAMU B
¢ 18 0 21 Ganos OTpeIeIeHUH MOHITUH I POPMYIIMPOBKE OTpeIeIeHUH;
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peLieHus.

—Ha 30-40% 3agaHuil JaHbBl HEBEPHBIE OTBETHI U IPUBEJCHBI HEBEPHbIC

HeynosiersopurensHo

¢ 0 o 17 6asioB

— MIPY pEIIeHUH 3aJaHHii 0OHAPY>KUBACTCS MOJTHOE HE3HAHUE U
HENIOHMMAaHNE U3y4aeMOro MaTepuaa;

— IpUBEJIEHO HEeBepHOe peeHue dosee uem 50% 3amaHuil.

B) Onucanue MKAaJbI OICHUBAHUSA .

PeiiTunroBbiii 60a,171 o Ouenka no 5-0anabHoI
AUCHUILIMHE 32 cucreme
KOHTPOJIbHYI0
27— 30 OTIUYHO
22 — 26 Xopo1io
18-21 Y 10BIETBOPUTETHLHO
<17 HeynoBiieTBOpUTENnBbHO
a) JlaboparopHblie padoThl, TUIIOBbIE 32/IaHUS:
5 KorepentHocts cBera.

OIITHKA Wzyuenne narepdepenum ¢ momompio ourpusMel OpeHernst.

W3zyuenne naTepdepeHny CBeTa Ipy OTPAKEHUH OT TOHKUX IJICHOK.

Judpakius cBeTa Ha OJTHOM U IBYX IICIIAX.

HOJ’Iy‘IGHI/IC 1 UCCJIENOBAHUE TTOJIAPU30BAHHOI'O CBETA.

BpaHICHI/IC IIJIOCKOCTH NOJISIpU3alln.

WnTepdeperuns nonspu30BaHHOTO CBETA.

Ompenenenre AJIMHBI BOJHBI U3TYYCHHSI TeINi-HEOHOBOTO JIa3epa
MeToIoM nHTephepeHnnu (3epkano OpeHens)

Judpakuus cBeTa Ha I, MPEMSITCTBUU, KPYTJIOM OTBEPCTHH.

Judpakums Ha TBOWHOMN IIENH U HAa HECKOJIBKUX IIETsX.

0) [lokazaTenu U KpUTEPUU OIICHKHU BBITIOJHEHHUS U Ca4M JJAOOPATOPHBIX PadoOT:

IMoka3zaTenu Kpurepuu oueHku bansl
OIIEHKH (max)
1. Beimonnenue - TIOTYCK JI0 BBITIOJTHEHUSI PaOOTHI; 30
BCEX - ymMmeHue paboTaTh ¢ npudopamu;
71a00paTOPHBIX - YMEHHUE KOPPEKTHO (PHKCHPOBATh MOKA3aHUS
pabor npubOopoB;
- YMEHHUE MPaBUILHO 0DOPMIISITH M 3aHOCHUTD
MOKAa3aHMs B JJAOOPATOPHBIN KypHAI.
2. Cobmonenune - MpaBWJIbHOE O(POpMIICHUE BBOJHOM YACTH OTUETA; 30
TpeOOBaHMIT K - MpaBWIbHOE O(POPMIICHUE PACUETHON YacTh
0(OpMIICHUIO OTUeTa,
oT4eTa 1o - YeTKas M MpaBWIbHAs (POPMYyIHMPOBKA BBIBOJIA
n1abopaTtopHoOi UCXOJIS U3 MOTYYCHHBIX PE3YJIbTATOB;
pabote - TPAMOTHOCTB Y KYJIbTYpa U3JI0KCHHUSI,
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- BJIAJICHHE TEPMUHOJIOTUEN Y HOHATUIMHBIM
anmnapaTtom npoOIeMbl.

3.0T1BeTHI HA
KOHTPOJIbHBIE
BOITPOCHI

- TPaMOTHO ¥ BEPHO CPOPMYITUPOBAHBI OTBETHI HA
KOHTPOJIBHBIE BOIIPOCHL.

40

B) LIIkaJbl OLIEHOK:

90 — 100 6aJUIOB — OILICHKA «OTIMYHOY;

75 — 89 6aIoB — OIIEHKA «XOPOIIIOY;

60 — 74 GaioB — OIleHKA «YAOBJICTBOPUTEIHLHOY;
0 — 59 GamoB — oIleHKA «HEYTOBICTBOPUTEIIHHOY.
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MWHHUCTEPCTBO OBPA3OBAHMS U HAYKHW POCCUMCKOM ®EJEPALIIN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICHHEI'O OBPA30OBAHUA
«HaunoHaIbHBIN UCCAEN0BATENbCKUN siepHbId YHUBEpcUTeT «MUDI»
OOHUHCKHMI MHCTUTYT ATOMHOM HEPTreTUKHU —
¢wnain denepanbHOro rocyAapcTBEHHOI0 aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKACHHUS BBICIIETO

obpazoBanus «HannoHaabHBIN UCCIeI0BaTENbCKUH saepHbIi yHHBEepcuTeT «MU DN

Huctutyt OIIIT

Hanpasnenwe/ CneunansHocts  12.03.01 «[TpubopocTpoeHnes

Mpodmne/ Cneunanusauus «[lMpubopbl 1 METOAbI KOHTPONS KA4ecTBa W AMArHOCTUKMY,

[OucumnnuHa Ounsuka

1.

2.

3.

«

3K3AMEHAIIMOHHBIN BUJIET Ne 1

[lone HenmoABMKHBIX 3apsAa0B. 3akoH Kymona. HanpsskeHHOCTB 3JIEKTPUYECKOTO
nonst. 3HATD
OneKTpoeMKOCTh. EMKOCTB C(hepruecKoro v HJIMHIPUYECKOTO KOHIEHCATOPOB.
YMETb

Toxk cmemenusi. Cucrema ypaBHennii Makcsesna. BJIAJIETD

(moamuck)

[Tpodeccop NOIIIT 10.A. KopoBun

(moamuck)

» 20 T
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MHWHHUCTEPCTBO OBPA3OBAHMS U HAYKH POCCUMCKOM ®EJEPALIIA
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE

BBICIIET'O OBPA30OBAHIA
«HaunoHaIbHBIN UCCAEN0BATENbCKUN siepHbId YHUBEpcUTeT «MUDI»
OOHUHCKHMI MHCTUTYT ATOMHOM HEPTreTUKHU —

(unman geneparbHOTO TOCYIaPCTBEHHOTO aBTOHOMHOTO 00pPa30BaTEIFHOTO YUPEKICHHS BBICIIIETO

obpazoBanus «HannoHaabHBIN UCCIeI0BaTENbCKUH saepHbIi yHHBEepcuTeT «MU DN

Huctutyt OIIIT

Hanpasnenwe/ CneunansHocts  12.03.01 «[TpubopocTpoeHnes

Mpodmne/ Cneunanusauus «[lMpubopbl 1 METOAbI KOHTPONS KA4ecTBa W AMArHOCTUKMY,

[OucumnnuHa Ounsuka

1.

2.

3K3AMEHAIIMOHHBIN BUJIET Ne 2

JuBeprenuus anekTpuueckoro nois. IlorpannyHoe ycinoBue sl HOpMaJIbHBIX COCTaBIISIOLIUX
HanpsbkeHHocTd. 3HATD
DHeprus MEeKTPOCTATUYECKOT0 B3aUMO/IEHCTBUS CUCTEMBI TOUEUHBIX 3apsAnoB. O0o01eHne Ha
CJIy4ail HEIIPEPBIBHOIO pacnpeaeaeHus 3apsanoB. llpuMepsl: sHEprus TOYEUHOro 3apsia U JUIO0JI BO

BHEIIHEM I10JI€, HEMOCPEICTBEHHBIN pacueT 3JIeKTPOCTaTUYECKONW SHEPTUU 3apSKEHHOTO

koHaeHcaropa. YMETDH

3. 3aKOH COXpaHEHUsl SHEPTUHU Il DJIEKTpOMarHuTHoro nojsi. Bekrop YmoBa-IloiinTuHra.
BJIAZIETD
(moamucek)
[Tpodeccop NOIIIT 10.A. KopoBun
(moxmuch)

«

»

20 T
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MHWHHUCTEPCTBO OBPA3OBAHMS U HAYKH POCCUMCKOM ®EJEPALIIA
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICHHEI'O OBPA30OBAHUA
«HaunoHaIbHBIN UCCAEN0BATENbCKUN siepHbId YHUBEpcUTeT «MUDI»
OOHUHCKHMI MHCTUTYT ATOMHOM HEPTreTUKHU —
¢wnain denepanbHOro rocyAapcTBEHHOI0 aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKACHHUS BBICIIETO
obpazoBanus «HannoHaabHBIN UCCIeI0BaTENbCKUH saepHbIi yHHBEepcuTeT «MU DN

Huctutyt OIIIT

Hanpasnenwe/ CneunansHocts  12.03.01 «[TpubopocTpoeHnes
Mpodmne/ Cneunanusauus «[lMpubopbl 1 METOAbI KOHTPONS KA4ecTBa W AMArHOCTUKMY,

[OucumnnuHa Ounsuka

3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. deppoMarHeTH3M: OCHOBHBIC CBOMCTBA ()epPOMATrHETHKOB, OOMEHHOE B3aUMO/ICHCTBHE, 3aKOH
Kropu-Beiicca. Autudeppomarnernsm. SHATH

2. Pa3BuTHe npeacraBineHuii o Maruerusme. BeKTop MHIYKIIMU MarHuTHOTo nouid. 3akoH buo-
Cagapa-Jlannaca. 3akon Amnepa. YMETDH

3. BbIBOI BBIpaKEHHUSI 111 SHEPTUH JIEKTPOCTATHYECKOrO0 1o, I1InoTHoCTh 3HEprun
3JIEKTPOCTATUYECKOrO o, IIpuMepsl: moiHas S3HEprus CUCTEMBI IBYX TOYEYHBIX 3aps10B, SHEPIUs

cucremsl npoBoaunkos. BJIAJIETh

(moamuck)

[Tpodeccop NOIIIT 10.A. KopoBun

(moxmuch)

« » 20 T
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MHWHHUCTEPCTBO OBPA3OBAHMS U HAYKH POCCUMCKOM ®EJEPALIIA
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICHHEI'O OBPA30OBAHUA
«HaunoHaIbHBIN UCCAEN0BATENbCKUN siepHbId YHUBEpcUTeT «MUDI»
OOHUHCKHMI MHCTUTYT ATOMHOM HEPTreTUKHU —
¢wnain denepanbHOro rocyAapcTBEHHOI0 aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKACHHUS BBICIIETO
obpazoBanus «HannoHaabHBIN UCCIeI0BaTENbCKUH saepHbIi yHHBEepcuTeT «MU DN

Huctutyt OIIIT

Hanpasnenwe/ CneunansHocts  12.03.01 «[TpubopocTpoeHnes

Mpodmne/ Cneunanusauus «[lMpubopbl 1 METOAbI KOHTPONS KA4ecTBa W AMArHOCTUKMY,

[OucumnnuHa Ounsuka

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. DIIEKTPUYECKHI TUTIONb U €T0 1oJie (MOTeHIMAll, HAPsKEHHOCTh, YPABHEHUE CHUIIOBBIX
nuHui). Cujia 1 MOMEHT CUJIBL, ICUCTBYIOIINE Ha AUNoJb Bo BHemtHeM none. 3SHATH

2. Teopema 0 eTMHCTBEHHOCTH pelieHus ypaBHenus Jlamnaca. Meton nzobpaxenuii. YMETH
3. Teopema o0 IUPKYISAIMN BEKTOPAa MAaTHUTHOW MHAYKIMK (MHTErpalibHas U AuddepeHiuanbHast

dopma). Teopema 0 MOTOKE BEKTOpa MArHUTHOW MHAYKUUHU (MHTETpanbHas U nuddepeHimanpuas

popma). BIIAJIETD

(mmomuce)

[Tpodeccop NOIIIT 10.A. KopoBun

(moxmuch)

« » 20 T

18



MHWHHUCTEPCTBO OBPA3OBAHMS U HAYKH POCCUMCKOM ®EJEPALIIA
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE

BBICIIET'O OBPA30OBAHIA
«HaunoHaIbHBIN UCCAEN0BATENbCKUN siepHbId YHUBEpcUTeT «MUDI»
OOHUHCKHMI MHCTUTYT ATOMHOM HEPTreTUKHU —

(unman geneparbHOTO TOCYIaPCTBEHHOTO aBTOHOMHOTO 00pPa30BaTEIFHOTO YUPEKICHHS BBICIIIETO

obpazoBanus «HannoHanbHBIN UCCIE0BATENBCKUH AepHBIN yHHBEepcuTeT «MUDN»

Huctutyt OIIIT

Hanpasnenwe/ CneunansHocts  12.03.01 «[TpubopocTpoeHnes
Mpodmne/ Cneunanusauus «[lMpubopbl 1 METOAbI KOHTPONS KA4ecTBa W AMArHOCTUKMY,

[OucumnnuHa Ounsuka

1.

3K3AMEHAIIMOHHBIN BUJIET Ne 5

CBs13b MCKAY JIOKAJIbHBIM W BHCIIHUM I10JIEM B JUIJICKTPHUKE: MUKPO- U MAKPOCKOIIMYCCKHUEC

3HaUCHUS (PU3NYCCKUX BEIUYHH, YCPETHCHHE MUKPOCKOITMYECKOTO TOJIS B TIUAJICKTPUKAX,
BBIUKCJICHHE HAMPsHKEHHOCTH JIoKalbHOTO 1oJis (nmoctpoenue Jlopenna). SHATH

2.
3.

«

»

Teopema Octporpanckoro-I'aycca. [lone 3apspkenHoi nosepxHoctd. YMETD

[TonsiTrie 06 MHAYKTUBHOCTU M B3aUMHOM MHIYKIIMH. DHEPTUsl MArHUTHOTO NoJs. [ImoTHOCTh
SHEPruu MarHuTHoro noust. BJI AI[ETI)

(moxmuce)

[Tpodeccop NOIIIT 10.A. KopoBun

(moxmuch)

20 T
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MHUHHUCTEPCTBO OBPA3BOBAHHUS U HAYKU POCCHIICKOM ®EJEPALIMA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE
BBICIIETO OBPA30OBAHUS
«HaunoHaIbHBIN UCCAEN0BATENbCKUN siepHbId YHUBEpcUTeT «MUDI»
OOHUHCKHMI MHCTUTYT ATOMHOM HEPTreTUKHU —
(unman geneparbHOTO TOCYIaPCTBEHHOTO aBTOHOMHOTO 00pPa30BaTEIFHOTO YUPEKICHHS BBICIIIETO

obpazoBanus «HannoHaabHBIN UCCIeI0BaTENbCKUH saepHbIi yHHBEepcuTeT «MU DN

Huctutyt OIIIT

Hanpasnenwe/ CneunansHocts  12.03.01 «[TpubopocTpoeHnes

Mpodmne/ Cneunanusauus «[lMpubopbl 1 METOAbI KOHTPONS KA4ecTBa W AMArHOCTUKMY,

[OucumnnuHa Ounsuka

3K3AMEHAIIMOHHBIN BUJIET Ne 6

1. JnamMarHeTusMm: JIapMopoBa Mpereccus, AuaMarHuTHas BOCOPUUMYHUBOCT. [lapamMarnetusm.
3HATD

2. [TocnenoBarenbHblit KonebaTenbublil kouTYp. YMETHD

3. CropoHHUE 3NEKTPOABMKYIIHIE criibl. 3akoH OMa st monHoi uenu. [IpaBuna Kupxroda ans

ueneii nocrosiaoro toka. BJIAJIETh

(moamuck)

[Tpodeccop NOIIIT 10.A. KopoBun

(mmomuce)

« » 20 T
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KpuTtepun n mkasna oneHUBaHUs

Ouenka Kpurtepun oneHku

OTINYHO CTyneHT TOKEH:

36-40 - IPOAEMOHCTPHPOBATH TITYOOKOE U IPOUYHOE YCBOCHHUE 3HAHUI
IPOrpPaMMHOT0 MaTepHaa;
- HCYEPIIBIBAIOIIIE, TTOCIIE0BATEILHO, TPAMOTHO M JIOTHYECKH CTPOHHO
U3JI0KUTH TEOPETHUUECKUN MaTepua,
- IPaBUIILHO (POPMYIIMPOBATH ONPEICIICHHS,
- IPOJIEMOHCTPUPOBATH YMEHHUS CAMOCTOSITENIbHOI paboTHI €
JIUTEPaTypou;
- YMETb CJIeNaTh BHIBOJIBI 110 U3JIaraeéMOMY MaTepuaiy.

Xopouio CTyneHT AOKEeH:

30-35 - MPOAEMOHCTPUPOBATH JOCTATOYHO MOJTHOE 3HAHUE MPOTPAMMHOTO
Marepuaa;
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUYECKUX MTOHATHIA;
JOCTaTOYHO MOCIIEI0BATEIbHO, IPAMOTHO U JIOTUYECKH CTPOMHO
u3Jlarath MaTepua;
- IPOAEMOHCTPUPOBATH YMEHHE OPUEHTUPOBATHLCS B JIUTEPATYPE;
- YMETb CJlIeNaTh JOCTATOUHO OOOCHOBAHHBIE BBIBOJIBI 10 M3J1araeMOMY
MaTepHany.

Y 10BNIETBOPUTENBHO CTyneHT AOMKeH:

24-29 - MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOI'0 MaTepuaa;
- IOKa3aTh 0011ee BIaJeHUE MOHATUHHBIM alapaToM ITUCIUILUIUHBI;
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOI U3JIaraeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHYEMYIO IPOTPaMMOil yaeOHYIO
JUTEPaTypy.

HeynosnerBoputensno | CTyA€HT 1eMOHCTPUPYET:

23 1 MeHbIIIe

- HE3HaHME 3HAYUTEIIBHOM YacTH IPOrpaMMHOI0 MaTepraa;

- HE BJIAJICHUE [TOHATUMHBIM annapaToM JUCHUILINHBI;

- CYILLIECTBEHHBIE OLUIMOKU IPU U3JI0KEHUN YUeOHOTro MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOU
U3J1araeMoro BOIIpoca;

- HEYMEHHE JIe1aTh BBIBOJIBI 110 M3J1araéMOMY MaTepHally.
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MWHHUCTEPCTBO OBPA3OBAHMS U HAYKHW POCCUMCKOM ®EJEPALIIN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICHHEI'O OBPA30OBAHUA
«HaunoHaIbHBIN UCCAEN0BATENbCKUN siepHbId YHUBEpcUTeT «MUDI»
OOHUHCKHMI MHCTUTYT ATOMHOM HEPTreTUKHU —
¢wnain denepanbHOro rocyAapcTBEHHOI0 aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKACHHUS BBICIIETO

obpazoBanus «HannoHaabHBIN UCCIeI0BaTENbCKUH saepHbIi yHHBEepcuTeT «MU DN

Huctutyt OIIIT

Hanpasnenwe/ CneunansHocts  12.03.01 «[TpubopocTpoeHnes

Mpodmne/ Cneunanusauus «[lMpubopbl 1 METOAbI KOHTPONS KA4ecTBa W AMArHOCTUKMY,

[OucumnnuHa Ounsuka

BOITPOCHI K DK3AMEHY
3-uii cemecTp

1. IlonsTue Toueunoro 3apsaa. 3akoH KynoHa. 3aBUCUMOCTb CUJIBI OT PAaCCTOSIHUSA. 3aBUCUMOCTh
CHUJIBI OT BEJIMYUHBI 3aPSI0B.
2. HampspkeHHOCTB 3aekTpuueckoro nois. [Ipunnun cynepnoszunuu. Ilone cucreMbl ToueyHbIX
3apsaoB. [lone cucTeMbl pactpeIeIeHHbIX 3aps/I0B.
3. Teopema Octporpanckoro-I"aycca. [Tone 3apspkeHHOM TOBEPXHOCTH.
4. luBepreHIus deKTpruuecKkoro nojs. [lorpannyHoe yciaoBue Uit HOPMaIbHBIX COCTaBISIOMINX
HaAIPSKEHHOCTH.
5. Pabora cun anekrpudeckoro nous. Teopema Ctokca. [Torpannunoe yciioBue Aiisi TaHT€HIUATbHBIX
COCTABJISIOLIUX HAIPSHKEHHOCTH.
7. DNEKTPUUECKU TUMOJIb U €ro MoJie (MIOTEHINAaN, HAPSKEHHOCTh, YPABHEHHE CUJIOBBIX JIMHH).
8. Cuia 1 MOMEHT CHUJIbI, IEUCTBYIOIIME HA AUIOJIb BO BHEIIHEM II0JIE.
9. DnexTpocTaTHUECKOE MOJIE NPU HAIMYUH IPOBOJHUKOB: IIOHATHE IPOBOIHUKA, MaTEMATHYECKAsI
(bopMyIMpOBKa 3aKOHA COXPaHEHUS 3apsiia, MUKPOCKOIINYECKOE U MAaKPOCKOITUYECKOE T10JIE,
HaANPSDKEHHOCTH I10JI1 BHYTPU IIPOBOJIHUKA.
10. DnexkTpuueckoe mosie BOJIU3HM MOBEPXHOCTH MPOBOAHUKA. [I0BepXHOCTHAS TIJIOTHOCTD 3apsijia Ha
VCKPHUBJICHHBIX NTOBEPXHOCTAX. [IpoBoasIIMie SKpaHbl.
11. Teopema 0 eTMHCTBEHHOCTH pelieHus ypaBHeHus Jlamnaca. Meroa n3o0paxeHui.
12. EMKOCTB yeIMHEHHOT0 MpoBOJHNKA. CHucTEMa NPOBOJHUKOB: IOTEHIUAIbHBIE 1 EMKOCTHBIE
koa¢pumeHTsl. [Ipumepsr.
13. Ilonsatue o konaeHcarope. IIpuMepsl BEIUKCIEHUS €EMKOCTENH KOHAEHCATOPOB.
14. DHeprus 371eKTPOCTaTUYECKOT0 B3aUMOIEHCTBHS CUCTEMbI TOUEUHBIX 3apsiioB. O0001IeHne Ha
CJIy4ail HEIPEPBIBHOTO paclpeaeieHus 3apsaaoB. [IpuMepsl: sHEprus TOYEUHOro 3apsiia U JUIO0JI BO
BHEIIHEM I10JI€, HEMOCPEICTBEHHBIN pacueT 3JIeKTPOCTaTUYECKONW SHEPTUH 3apSKEHHOTO
KOHJIEHCATopa.
15. BeiBoA BbIpaX€HUA I SHEPTUH SIIEKTPOCTATHYECKOT0 NoJist. [[MoTHOCTH 3HEpTrUM
AIIEKTPOCTATUYECKOTO MoJIsl. [IpruMepsI: MonHast SHEPTUusl CUCTEMBI IBYX TOUEUHBIX 3aps0B, JHEPI U
CUCTEMBI IIPOBOIHUKOB.
16. Onpenenenne nuanexTpuka. Ero cBoiicTBa U XapaKTEpUCTUKU: 3JIEKTPUUECKHUI TUIOIBHBIN
MOMEHT MOJIEKYJIbI, IOTEHIUAII MOJISl AIIEKTPOHEUTPAIbHOIN MOJIEKYJIbl, BEKTOP MOJISIPU3ALINN
JUDJIEKTPHUKA.
17. IloTeHman 3aeKTPOCTAaTUIECKOTO TOJIS TPU HAITMYNHN JTUAIEKTPUKOB.
18. Ilonsipu3yeMocTb TUANEKTpUKA. BEKTOP 2IEKTPUUECKOTO CMELEHUs. | paHUUHbIE YCIOBUS IS
AIIEKTPUYECKOTO TOJISI TPH HATMYUU JTUJIEKTPUKOB.
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19. OcHOBHBIE YpaBHEHHMSI IJIEKTPOCTATUKY IPU HAIMYUM TUUIEKTPUKOB. HemocpencTBeHHbIN pacuer
I0JISL IPU HAJIMYUU OJTHOPOJHOTO AUDJICKTPHKA.

20. CBs13p MEX]y JOKQJIBHBIM M BHEILIHUM II0JIEM B TUIIEKTPUKE: MUKPO- U MAaKPOCKOIIMUYECKUE
3Ha4YeHUsl GU3NUECKUX BEIMUYUH, YCPEIHEHHE MUKPOCKOIIMUYECKOTO OIS B JUDJICKTPUKAX,
BBIYHCIICHUE HAMPSHKEHHOCTH JIOKAJIBHOTO 10J1s (moctpoenue Jlopenia).

21. HenonsipHblie TUAJICKTPUKH.

22. IlonsipHblE TUANEKTPUKH.

23. DHeprus IEKTPOCTATUYECKOTO MOJI B JUNIEKTPUKAX.

24. [IpeoOpa3zoBaHus SHEPTUH, CBA3AHHBIC C MOJISIpU3AIUEH AUDIICKTPUKA.

25. Cuiibl ACUCTBYIOIIME HA IUDJIEKTPUK B DJIEKTPUUECKOM II0JIE.

26. TBepaorenbHble AUAIEKTPUKH. [Tbe303ddexT (ipsimoii u 06patHbIi). [TuposnexkTpudecTBo.
28. DnekTpuueckoe 1mnosie BHyTpu npoBogHuka. [notHocTs Toka. 3akon Oma. [loTenuman momus
BHYTPH MPOBOJHUKA ¢ TOKOM. 3akoH J[xkoynsa-JIenua.

29. CTopoHHHE AIEKTPOABIKYIIHE CHIIbl. 3akoH OMa ams monHoi nenu. [IpaBuna Kupxroda ams
Lenel MOCTOSIHHOTO TOKaA.

38. Pa3zButue npeacrapieHuil 0 MarieTusme. BekTop MHAYKIMN MarHUTHOTO 11osist. 3akoH buo-
Capapa-Jlannaca. 3akon Amrepa.

39. Teopema 0 MUPKYIALUN BEKTOPA MAarHUTHOW MHIYKIMY (MHTETpasibHast U AuddepeHnnanpaas
¢dopma). Teopema 0 MOTOKE BEKTOpa MArHUTHOM MHAYKIMH (MHTErpanbHas 1 JuddepeHraabHas
dbopma).

40. BexTOpHBIi MOTEHIMAN: ONIpeesieHe, KaTuOpoBKa, ypaBHEHHUE Ul BEKTOPHOTO NOTEHIIMAA,
BEKTOPHBIN OTEHIUAII [10JI1 00BEMHBIX U MPSAMOJIMHEHHBIX TOKOB.

41. MarauTHOE 110JIE JIEMEHTAPHOT0 KOHTYpa ¢ TOKOM. [ToHsITHE MarHUTHOrO MOMEHTA.

42. Cuna 1 MOMEHT CUJIbI, IEUCTBYIOIINE HA MAarHUTHBIM MOMEHT B MArHUTHOM TIOJI€.

43. MarauTHoOE I10JIE B BELIECTBE: MEXaHU3Mbl HAMAarHUYNBAHNUS, IOHATHE HAMarHUYEHHOCTU
BELIECTBA, 00bEMHBIE U TOBEPXHOCTHBIE MOJIEKYJISIPHBIE TOKH, TEOPEMA O LIMPKYIISILIUN BEKTOpA
HaMarHUYEHHOCTH.

44. Hanps>keHHOCTh MarHUTHOT'O TOJIs, TPAHUYHBIE YCJIOBUS 111 MATHUTHOTO T10JISL.

45. JlnaMaraeTusM: JIapMopoBa MpeELeCcChs, AMaMarHuTHasi BOCHIPUMMYHBOCTD.

46. [TapamaraeTusm.

47. deppoMarHeTu3M: OCHOBHbIE CBOMCTBA (peppOMarHeTUKOB, 0OMEHHOE B3aUMOACHCTBUE, 3aKOH
Kropu-Belicca. AuTH(EppOMarueTusm.

48. Unnykuus ToKa B IBMKYILUXCS IPOBOJIHUKAX. 3aKOH 2JIEKTPOMAarHUTHON MHIYKIIUU B
MHTETpasibHON U TuddepeHnnansHoi popmax. BuxpeBoe anexTpuueckoe mnosie.

49. TlonsiTe 00 MHAYKTUBHOCTU M B3aMMHOM MHAYKIIMH. DHEPrusi MarHUTHOTO NoJs. [110THOCTS
SHEPrUU MarHUTHOTO MOJIS.

50. Tok cmemenus. Cucrema ypaBHeHHI MakcBea.

51. 3akOH cOXpaHEHUsl FHEPTHUH [Tl JIEKTPOMarHuTHOro nojsi. Bexkrop Ymosa-IloiiHTHHTA.

54. IlocnenoBarenbHbIM KoneOaTeIbHBIN KOHTYD.
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MHUHHUCTEPCTBO OBPA3BOBAHHUS U HAYKU POCCHIICKOM ®EJEPALIMN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE
BBICIIETO OBPA30OBAHUS
«HaunoHaIbHBIN UCCAEN0BATENbCKUN siepHbId YHUBEpcUTeT «MUDI»
OOHUHCKHMI MHCTUTYT ATOMHOM HEPTreTUKHU —

(unman geneparbHOTO TOCYIaPCTBEHHOTO aBTOHOMHOTO 00pPa30BaTEIFHOTO YUPEKICHHS BBICIIIETO

obpazoBanus «HannoHaabHBIN UCCIeI0BaTENbCKUH saepHbIi yHHBEepcuTeT «MU DN

Huctutyt OIIIT

Hanpasnenwe/ CneunansHocts  12.03.01 «[TpubopocTpoeHnes

Mpodmne/ Cneunanusauus «[lMpubopbl 1 METOAbI KOHTPONS KA4ecTBa W AMArHOCTUKMY,

[OucumnnuHa Ounsuka

BOITPOCHI K DK3AMEHY
4-p1ii cemecTp

1. CseroBas BosiHa. IHTEHCUBHOCTH cBETa

2. [TpocTpaHcTBEHHAs U BpEMEHHAsA KOT€PEHTHOCTh

3. UurepdepeHius nonspu30BaHHbIX dydeii. [lnactunku B | /4. /2 u|

4. SBnenue unrepdepeniun. MaTepdepeHus IByX MHIHHIPUIECKIX BOJIH

S. KorepentHocTh. CriocoOb! Habm0aeHUs MHTEpdepeHtnu cBeta. bunpuzma @penens

6. [Tonstpuzanus cBera. 3akoH Mastoca. 3akon bproctepa.

1. WnuTepdepenius cBeTa Npu OTpakeHUU OT TOHKOU ITacTUHKU. [10s10CHl paBHOTO HaKjIOHA
8. WNuTtepdepenius cBeta npu OTpaKEHUU CBETa TOHKOW MIacTUHKU. [10710CH paBHOM TONIIMHBI.
9. BiusiHne HEMOHOXPOMATHYHOCTHU CBETa Ha XapakTep UHTePPEPEHLINOHHON KapTHHBI.

10. Asnenne qudpaxmuu. [punmun [toiirenca — ®penens

11. Hudpaxnus OpayHrodepa Ha OJHON HIeTU

12.  JIudpakunoHHAs penieTka

13. JudpaxkuonHas peleTka Kak crieKTpanbHbli npudop. Jucnepcns AuppakiMOHHON peeTKy.
14. SBnenue nBoitHOTrO Nydenpenomiienus. [locrpoenue [oiirenca ms ny4deit (o) u (e) B
MOJIO’KUTETBHOM KpUCTAJLIE

15. JIudpakuus @peHens Ha KPyriioM oTBepcTUU. 30HbI DpeHens

16. CBeT ecTeCTBEHHBIN U CBET MOJIIPU30BaHHBINA. 3akoH Maioca. 3akoH Bprocrepa

17. 3akoH Manoca.

18. 3onbl Openens. ['paduueckuit METO CIIOKEHUS aMIUIUTY/]

19. [Tornomienue n3nydeHus BeniecTBoM. 3akoH byrepa

20. 3aBucuMOCTh K03((HUITMEeHTa MOTTIOMIEHNS OT AJTUHBI BOJIHBI ISl )KUIKOCTEH, TBEPAbIX Tel ,
ra3oB U BEILECTB B IaPOOOPA3HOM COCTOSTHUH

21. @dazoBas U rpyIIoBas CKOPOCTH CBeTa. 3aKOH Pasnes.

22. Hudpaxmus Ha kpyriaoMm skpane. [Tatro [Tyaccona.

23. Konbua HetoTona
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MHUHHUCTEPCTBO OBPA3BOBAHHUS U HAYKU POCCHIICKOM ®EJEPALIMA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE
BBICIIETO OBPA30OBAHUS
«HaunoHaIbHBIN UCCAEN0BATENbCKUN siepHbId YHUBEpcUTeT «MUDI»
OOHUHCKHMI MHCTUTYT ATOMHOM HEPTreTUKHU —
(unman geneparbHOTO TOCYIaPCTBEHHOTO aBTOHOMHOTO 00pPa30BaTEIFHOTO YUPEKICHHS BBICIIIETO

obpazoBanus «HannoHaabHBIN UCCIeI0BaTENbCKUH saepHbIi yHHBEepcuTeT «MU DN

Huctutyt OIIIT

Bonpoch! 1/151 KOJUIOKBHYMOB

10 UCIMIUIMHE 0011ast pu3nKa
Pa3znes «jieKTpUYeCcTBO 1 MATHETH3M))

26. Onexrpuueckoe nosie. Hanpspk€HHOCTS aiieKTpudeckoro nods. IlpuHuun cyneprno3unuy nosien.
217. OO0BEémHast, TOBEPXHOCTHAS U JIMHEHHAs! IVIOTHOCTH 3apsijia.

28. DNeKTpUUYECcKOe M0JIe Ha OCH KOJIbLa.

29. DJeKTpUYECcKOoe M0JIe Ha OCH JAUCKA.

30. [Totox BekTopa. Teopema ["aycca.

31. PaboTa cr1 371eKTPUIECKOTO TTOJIA.

32. DNEeKTPUYECKUN MOTEHLIUA.

33. [TorennuanbHas SHEPrus 3apsjia B 1oJie.

34. OHeprus B3auMOJICHCTBUS CUCTEMBI 3aps10B.

35. OneKTpU4ecKuil Unosb (MOTEHIMAN U HAMPSHKEHHOCTh 3JIEKTPUYECKOIO MOJIsl; MOMEHT CHII;
CUJIa; MOTEHLIMAJIbHAS SHEPIHUs).

36. [Tonspu3zanust 1UANEKTPUKOB (CBOOOJHBIE U CBSI3aHHBIE 3apsA/bl; MOJSAPU3ALMS AUDICKTPUKA;
HOJISIPU3ALMOHHBIN 3apsi]l; TOBEPXHOCTHAsS! IIJIOTHOCTD 3apsia).

37. Teopema ['aycca mist AMANIEKTPUKA.

38.  Jlunnektpuueckasi IPOHUIIAEMOCTb.

39. ['pannuHbIE YCIOBUS HA IOBEPXHOCTH pa3jiena ABYX AUIIECKTPUKOB.

40. DNEKTpUYECKHUE CBOMCTBA POBOIHUKOB.

41. OnektpoéMmkoctb. Konnencarop.

42. Cuiia ¥ IJI0THOCTH TOKA.

43. 3akoH Oma.
44, 3akoH Jlxoynsa-Jlenua.

45. Cuna, neficTByrollas B MArHUTHOM T10JI€ HA JBUKYIIHECS 3apsi/bl.
46. Cuna, neficTByoIas B MArHUTHOM T10J1€ Ha TOKU. Cuita AMmepa.
47. MarauTHO€E 10JIe paBHOMEPHO JABUKYIIETOCS 3aps/a.

48. MarsauTtHoe 1ose NoCTOSHHOro ToKa. 3akoH brno-Casapa.

49, Teopema 0 HUPKYISAIUN BEKTOPAa MAarHUTHOM MHIYKIIUH.

50. Teopema I'aycca 11 BEKTOpa MarHUTHOM UHAYKIIMH.

Kpurepum oeHKH:

— YPOBEHb OCBOEHUS 00yYarolMCs MaTepHuaa, pelyCMOTPEHHOTO Y4eOHOM IPOrpaMMoi;
— yMeHue 00y4arouerocs UCoib30BaTh TEOPETUYECKUE 3HAHUS TIPY BHIMOJIHEHUH 3a/laHui U 3a/1a4;
— 000CHOBAaHHOCTb, YETKOCTh, KPATKOCTb U3JI0’KEHUS OTBETA.

Onucanne MKAJbI OIICHUBAHUA

OtrMeTKa «0TJIMYHO» (B 6ayax oT 27 1o 30) cTaBUTCS, €Clu:
— M3YYCHHBI MaTepHall H3JI0KEH TTOJTHO, OTIPE/ICIICHHUS TaHbI BEPHO;
— OTBCT ITOKA3bIBACT IOHMMAHHUE MaTCpUaa,

— o0yyarouuiicss MOXeT 000CHOBATh CBOM CYX/ICHHUSI, IPUMEHUTh 3HAHUS Ha MPAKTHUKE, IPUBECTH
HE00XO0UMbIE€ TPUMEPHI, HE TOJIBKO M0 YIEOHUKY U KOHCIIEKTY, HO M CAMOCTOSITEIIbHO COCTABIIEHHBIE.
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OTMeTKa «xopomro» (B 6ainax ot 22 10 26) CTaBUTCS, €CIIU:
— M3YYCHHBII MaTepHall H3JI0KEH JIOCTATOYHO TIOJTHO;

— MpY OTBETE JOMYCKAIOTCS OIIMOKHU, 3aMUHKHU, KOTOPbIE 00yYaIOUIHIiCs B COCTOSIHUM UCITPABUTD
CaMOCTOSITENILHO MPU HABOISALINX BOIIPOCAX;

— o0yyarouuiics 3aTpyIHA€ETCs C OTBETaMU Ha 1-2 JOMOIHUTEIBHBIX BOIIPOCA.

OTMeTKa «yI0BJIeTBOPHTEIbHOY» (B Oayutax ot 18 1o 21) craBurcs, eciu:

— MaTepua U3JI0KEeH HEMOIHO, C HETOYHOCTSAMU B ONPEACTICHUH MOHATHH Wi (HopMyTHpOBKe
ONPEACIICHUN;

— MaTepHal U3J1araeTcs HerocCe10BaTeNbHO;

—00yJaroIuics He MOXKET JOCTaTOYHO TTyOOKO M JIOKa3aTeIbHO 000CHOBATH CBOU CYXKIICHHS U
MIPUBECTU CBOU MIPUMEPHI;

—Ha 50% ONOJHUTEIBHBIX BOIIPOCOB JIaHbl HEBEPHBIE OTBETHI.

OTMeTKa «HeYI0BJIeTBOPUTEIbHO» (B Oamutax ot 0 1o 17) craBurcs, eciu:

— pU OTBETE OOHAPYKUBACTCS MOJHOE HE3HAHUE M HETTIOHMMaHKUE 3Yy4aeMOro MaTepuana;
— MaTepuall u3JlaraeTcs HeyBepeHHO, OeCTIOPSII0UHO;

— J1aHbI HEBEpPHBIE OTBETHI Oosiee yeM Ha 50% MOMOIHUTENBHBIX BOIPOCOB.
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MUWHHUCTEPCTBO OBPA3OBAHUSI 1 HAYKH POCCUMCKOM ®EJIEPAIITUA
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE
BBICHIEI'O OBPA30OBAHUA
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbI YHUBEpcUuTeT «MUDI»
OOHUHCKHMI MHCTUTYT ATOMHOM HEPTreTUKHU —

(unman geneparsHOTO TOCYJaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKACHHS BBICIIIETO

oOpa3zoBanns «HarmoHaapHBIN HCCIeTOBATENBCKAN sAepHBIN yHUBepcuTeT « MDD

WuctutyT OIIT

KomiuiekT 3agaHuid 111 KOHTPOJILHOM PadoThI
10 JUCHUITIIMHC Oﬁlllaﬂ d)mmca

(HaI/IMeHOBaHI/Ie Z[I/ICL[I/IHJ'II/IHI)I)

Tema «JIeKTPHUYECTBO U MAarHETU3M))

Bapuant 1

3anauva |

JIBa NpsAMOJIMHEMHBIX JJIMHHBIX IPOBOJAHUKA PACIION0KEHBI TAPAILIEIBHO APYT APYTY HAa PACCTOSIHUU
d =10 cMm apyr ot apyra. [1o mpoBogHUKAM TEKYT TOKH

I[1=5Awul2=35 A B upoTUBOINOJOXHBIX HanpaBieHUIX. HaiiauTe 4ncioBoe 3HaYeHUE U
HaIpaBJeHUE BEKTOpPa UHAYKIIMU B MarHuTHOTO MOJIS B TOYKE, HAXOIAIIEHCS Ha PaCCTOSIHUM 1] =12 =
10 cM OT Kaxa0ro MPOBOJHUKA.

3amaua 2

OnpenenuTh MAarHUTHYIO HHAYKIHIO B MOJIS, CO3/1aBaéMOT0 OTPE3KOM OECKOHEYHO JUTHHHOTO
IPsIMOTO MTPOBOJIA, B TOUKE, PABHOYIAJICHHOW OT KOHIIOB OTpe3Ka U HaxoAdlleics Ha paccTossHuu 10 =
20 cMm ot cepenunsl ero. Cuna Toka I, Tekymiero mo nposojay, paBua 30 A, mymmHa | oTpeska paBaa 60
CM.

3ajgaya 3

Ha npoBosniounsiii BUTOK paguycoM = 10 cM, TOMEIICHHBIN MEXKTy MOJT0CAMH MarHuTa, JEHCTBYET
MaKCHMaJbHBI MEXAHUYECKUN MOMEHT Mmax =6.5 MkH. Cuita Toka I B BuTKke paBHa 2 A. Onpenenutb
MarHMTHYIO MHAYKLHUIO B monst Mexay noitocaMu Maruura. JleicTBueM MarHUTHOTO MOJIs 3eMIIH
npeHeopeyb.

Bapmuanr 2

3ajaya 1

[To nBy™M mapanienbHbIM IPSIMBIM IPOBOAAM JUIMHOM 1 = 2,5 M KaxaAbli, HAXOAALMMCS Ha
paccrosianu d = 20 ¢M Apyr OT Apyra, TeKyT OJUHAKOBbIE TOKH cuiIoi [ = 1 KA. BeruncnuTs cumy
B3aNMOJICHCTBHS TOKOB.

3ajaya 2
Ha paccrostauu r=10 HM OT TpaeKTOpPHUM NPSMOJIUHENHO JBUKYIIETOCS 3JIEKTPOHA MAaKCUMAJIbHOE
3Ha4Y€HHE MarHuTHOM MHAYKIMK B=160 MxTn. Onpenenuts CKOPOCTH V 3EKTPOHA.

3azmaya 3
B ogHOpPOJHOM MarHMTHOM 1OJI€, MHAYKIMS KoToporo B = 5 Tun, Bpammaercs cTepkeHb AIUHON = | M
C TIOCTOSIHHOM yTJI0BO# ckopocThio @ = 20 paz/c. Ochk BpallleHUs MEPIEHIUKYISIPHA CTEPAKHIO,
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mpoxXoauT 4€pe3 €ro KOHCI U MapaJuICiibHa CUJIOBBIM JIMHUAM MAarouTHOI'O ITOJIA. HaﬁﬂHTe Pa3HOCTb
noTeHIanoB ( 0 — ¢C) , BOSHUKAIOIIYIO MEKy KOHIIAMHU CTEPKHS.
Bapuanr 3

3aznauva |

Anbda-yacTuia mpouuia yCKopsomyto pazHocts noteHimanos (U=14 B u Bierena B CKpeIieHHbIC
noJ npsiMbIM yriiom anektpuueckoe (E=10 kB/m) u marautnoe (B=0,1 Ti) nons. Haiitu oTHOImIEHHE
3apsiaa anb(a-4acTUIBI K €€ Macce, eClt, ABUTasCh MEePHeHINKYISIPHO 0O0UM MOJISIM, YacTUIa HE
WCIIBITHIBAET OTKJIOHEHUN OT MPSMOJUHEMHON TPACKTOPHUHU.

3anaua 2
[To mpoBOHUKY, COTHYTOMY B BHJI€ KBaJPATHONU paMKU CO CTOPOHOM JTuHOM a = 10 cM, TeueT Tok

cunoit [ =5 A. OnipenenuTh MarHUTHYIO MHAYKIMIO B 10J1s1 B TOUKE, paBHOYIAJICHHOM OT BEPILIMH
KBaJlpaTa Ha PacCTOsIHUE, PaBHOE JJINHE €TI0 CTOPOHBI.

3agaua 3

Paccrosinue d Mexay IByMs JUTMHHBIME MapaJiieIbHBIMU MPOBOIaMK paBHO 5 cM. [To mpoBogam B
OJ/IHOM HaIIpaBJIEHUHU TEKYT OJIMHAKOBBIE TOKH cuiioil [ = 30 A kaxawiii. HaliTu HanpsbkeHHOCTh H
MarHUTHOTO TOJIS B TOUKE, HaXos1Ieiics Ha paccTossHuU 'l =4 cm oT oHOTrOo U 12 = 3 CM OT JPYroro
IpOBOAA.

Bapuanr 4

3azaya 1

ITo 06MOTKE O4YEeHb KOPOTKOM KaTylku paanycoM R = 16 cm teuet Tok cunoit I= 5 A. Ckoinbko
BUTKOB N IPOBOJIOKM HAMOTAHO HA KaTYILIKY, €CIH HANPsHKEHHOCTh H MarHUTHOTO 1OJIS B €€ LEHTpe
pasHa 800 A/m?

3ayaya 2

DJIEKTPOH, HMEOIIHI CKOpocTh v = 8-108 cM/c, BieTaeT B 0HOPOAHOE MATHUTHOE I10JIE C UHIYKIUEH
B =23,14.102 Tn nox yrioM o = 30° k Bekropy B. Onpenenure paguyc R u mar h BuHTOBO#M NuHNH,
110 KOTOPO# OyJeT JBUTATHCS JIEKTPOH.

3amauya 3
OnpenenuTh MarHUTHYIO HHAYKIHIO B MOJIS, CO3/1aBaéMOT0 OTPE3KOM OECKOHEYHO JUTHHHOTO

IPsIMOTO TIPOBOJIA, B TOUKE, PABHOYIAJICHHOW OT KOHIIOB OTpe3Ka W HaXOoAsIIeics Ha paccTosHuu r0 =
20 cMm ot cepenunsl ero. Cuna Toka I, Tekymiero mo nposoxay, paBua 30 A, mymmHa | oTpeska paBaa 60
CM.

Bapuanr §

3aznauva |

B onHOpOHOM MarHuTocTaTuueckoMm mnosie ¢ uaaykuuei B = 0,1 T paBHOMEpHO BpamaeTcs paMka,
conepsxamas N = 1000 BuTkoB, ¢ yactoroii n = 10 I'n. ITnomans pamku papHa S = 150 cm?,
Onpenenute MraoBeHHoe 3HayeHne DJIC MHIYKINY 1 € , COOTBETCTBYIOIEE YTy IOBOPOTA PAMKH 0
=30°, rne o — yroa Mexay Bektopamu B u n, a Taxxke makcumalibHOe U cpeanee 3HaueHus J/[C 3a
MHUHHMMaJIbHOE BpeMs T , B TEUEHHE KOTOPOr0 MarHUTHBIM MOTOK, TPOHU3BIBAIOLINI paMKy, U3MEHUTCS
OT HYJId 1O MAaKCUMAJIbHOI'O 3HAYCHU .

3amaua 2
HaiitTn MarHuTHYIO MHIYKIHUIO B IIEHTPE TOHKOTO KOJIbIIA, 10 KOTOPOMY UJeT TOK cuioit [ =10 A.
Pannyc R xonbiia paBen 5 cm.

3azmaya 3

Anbda-yacTuia mpoiia yeKopsoyo pazHocts noreHnuanoB (U=14 B u Bierena B cKpelieHHbIe
noJ npsiMbIM yriioM snektpudeckoe (E=10 kB/m) u marautnoe (B=0,1 Tu) nonsa. Haiitu otHomeHue
3apsia ab(a-yacTHIIbI K €€ Macce, €CIH, ABUrasiCh MEePIeHAUKYIIPHO 000UM MOJISIM, YacTHUIIA HEe
WCIIBITBIBAET OTKJIOHEHUH OT MPAMOJIUHENHON TPACKTOPHUHN.
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Bapuanrt 6

3amaua |

JIBa JUIMHHBIX TapaJUICIbHBIX TPUBOJIa HAXOATCS Ha PACCTOSIHUU I = 5 ¢cM 0jiuH OT Apyroro. [1o
IIPOBOJIaM TEKYT B MPOTUBOMOJIOKHBIX HAIIPABJICHUAX OJUHAKOBbIEC TOKM cuiion [ = 10 A kaxapblil.
Haiitu HanpskeHHOCTh [/ MarHUTHOTO TOJISI B TOUKE, HAaXOs1Ielcs Ha paccTosiHUM Il =2 cM oT
OJIHOTO U I'2 =3 cM OT Jpyroro npoBoja.

3azjaya 2

ITo TonkomMy nipoBoAy B BuJE KoJbla paguycoMm R =20 cm teuet Tok cunoit [ = 100 A.
[lepneHAUKYISIPHO TIIOCKOCTH KOJIbIIA BO30YXACHO OJHOPOAHOE MarHUTHOE MOJIE C HHAYKIHEH B =
20 mTa. Haiitu crty F, pacTAruBaromyto KoJiblio.

3aznaya 3

DJIeKTPOH, HMEoIHi ckopocTh v = 8-102 cM/c, BieTaeT B 0HOPOHOE MATHUTHOE T10JI€ C UHIYKIUEH
B =3,14-102 Ta nox yraom o = 30° k BekTopy B. Onpenenute paguyc R 1 mar h BUHTOBO# TMHKY,
0 KOTOPOil Oy/IeT ABUTaThCS AIIEKTPOH.

KpuTtepun u mkasna oneHuBaHusA

Onenka Kpurtepun oneHku

Orinyno — PEUIEHUH 3aJJaHUI U3JI0KEHBI TIOJIHO;

C27 A0 30 Gamon — OTBCT IIOKA3bIBACT IOHMMAHHUEC MaTCpUalia,

— IPUBEJICHBI BEPHO PEILLIEHUS BCEX 3a/laHuH, TOMYCKal0TCs
HE3HAYUTENIbHbIE apU(METHYECKHIE OITUOKH.

Xopomo — IPUBEICHHBIE PELUICHUSA 3aJaHUH U3JI0KEH JOCTATOYHO IIOJIHO;

¢ 22 no 26 6ayuioB o
A — TIPY KOJIMYECTBEHHOW OIICHKE JTOMYCKAITCS aprU(PMETHICCKHE

OIINOKH;

— IpUBEJIEHBI BepHBIE pelieHus Ha Oosee uem 80% 3amaHuid.

Y IOBJIETBOPUTEIIBHO — penieHus 3aJaHui U3J105KEHBI HEMOJIHO, C HETOYHOCTAMU B
¢ 18 10 21 Ganos OTpe/ieNIeHUH OHATUHN WK (OPMYIUPOBKE OINPEICICHHUI;

—Ha 30-40% 3agaHuil JaHBI HEBEPHBIE OTBETHI U IPUBEJCHBI HEBEPHbIE
penieHusl.

HeynoBneTBopuTeNbHO | _ npy pemenuy 3a1anuii 0GHAPYKUBAETCS MOTHOE HE3HAHHUE 1
¢ 0 o 17 Gamos HEMOHMMAaHUe U3y4aeMOoro MaTepuaia,;

— IpUBEIICHO HEBEpHOE perieHue dosee yeM 50% 3amaHuid.
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