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1. Iesin 1 321241 0CBOEHHS U CLIUIJIMHBI
Lenbio Kypca "DIEeKTpUYeCTBO U MarHeTu3M" SIBJISICTCS M3y9CHUE CTYJICHTaMU COBPEMEHHOTO COCTOSIHUS 3HAHWW B TaHHOM paszene ¢pusuku. B
3a7a9¥ JUCHUTUTIHBI BXOUT TEOPETUIECKas U MPAKTUIECKas IIOATOTOBKA CTYJICHTOB K paboTe 1Mo CIIeNHaNIbHOCTH. B X0/1€ JOCTHIKEHNS IeH PeIaroTcs
CIIEAYIOLIME OCHOBHBIE 3aJa4u:
H3yuumes:
e YpOBEHb 3HAHWH, JOCTHTHYTHI COBPEMEHHOU (PU3HUKOMH;
e cMbICT U 0003HAUCHUST PU3NIECKUX BEJIMUNH, HUCIIOJIE3YEMBIX JIJIsl ONICAHUS SBIICHHIA;
e crnocoObl U METOAMKY MOTY4EHUS 3HAUYCHU I BEIMYKH, U3Y4aeMbIX B KypCe;
Oénadems:
® yYMEHHEM HCIOJIb30BaTh CHCTEMBI SUHHUII IPH PEIICHUH 3a7a4 10 Kypcy (HU3HKH;
® yMEHHEM NPHUMEHSATh METOIbl MATEMAaTHIECKOTO aHAIN3a, TMHEHHOW anreOphl U IPYruX TOUYHBIX HAYK JUI PELICHUS 3a/1a4;
® yMEHHEM TNPABHJIBHO IPUMEHATH COOTBETCTBYIOIINE (OPMYJIBI JJIsI ONTUCAHUS N3yIaeMBIX SBICHHN;



® yMEHHEM NPHUMEHATH PacTIPOCTPAHEHHYIO (PU3NIECKYIO almaparypys;
YMEHHEM TPUMEHSTH JIEMEHTapHYI0 00pabOTKy TaHHBIX.

2. O0bexThI NpodeccHOHATBHOI 1esITeJILHOCTH NPH U3YyYeHUH THCHMITHHBI (MOYJ151)
O0BexTaMu poecCHOHATFHON IeATEIBHOCTH BBIITYCKHHKOB, OCBOMBIIHX IPOTpaMMy OakallaBpHaTa, sSBISTIOTCS:
- (pu3Hgeckue crucTeMBbl pa3IMYHOTO MacTaba u ypoBHEW OpraHU3aIMH, IPOLECCHl UX (YHKIMOHUPOBAHUS;
- pusnyeckue, MHKEHEPHO-PHU3MIEcKHe, Onodu3naeckne, XUMHUKO -(DU3NIECKUE, METUKO-(PHU3HIECKHE, TPHUPOI0OXPAHNTEILHBIC TEXHOJIOTHH;
- (pusngeckas sKcTepTH3a U MOHUTOPHHT.

3. Mecto mucnuniaunsbl B cTpykType OIIOII 6akanaBpuarta
Huctmmumaa b1.6.11.3 «OnexTpudecTBO ¥ MarHeTu3m» OTHOCHTCSA K 0a30BOM 4acTh MPO(ECCHOHATBHOTO IMKJIA M SBISETCS YacTBIO MOy

Bb1.b.11 «O6mas ¢uzuka.

[Mpucrynas K ©3y4deHUIO JUCIUTUIAHBI «DJIEKTPHUECTBO U MATHETH3MY, CTYACHT JOJDKEH 3HATh (PU3UKY B IpEeaxX MPOrpaMMbl CPEIHEH IIKOIIbI
(kak MMHUMYM — Ha 0a30BOM ypoBHeE). Takxke CTYIEHT AOJDKEH BIaJeTh 3HAHUSAMH, MOJYYEHHBIMH NPHU M3Y4YEHUM IUCUMIUIMH «MexaHukay,
«MonekymnspHas ¢pu3nka U TepMoAMHaMUKa» Moxyns "OOmas ¢usuka". Maremarndeckas MOJArOTOBKA CTYIEHTa MPEATOJaracT 3HaHUE JJIEMEHTOB
BbIciIel MmaremMatuku («JluHeliHas anreOpa 1 aHATUTHYECKAsi TeOMETpuUs», «MartemaTuueckuii aHanu3»). Bxoasmue xkomnerenuu: OIIK-2, OITK-3.

[TomydeHHbIe TPH N3YICHNUU TUCIUIUIMHBI 3HAHUS HEOOXOIMMBI CTY/IEHTaM JIJIsl BBITTOJIHEHHS TabopaTopHbIX padoT moaynst b1.B.O/1.1 "OO0mmit
¢u3ngecknii IpakTUKyM'", OHU TaK)Ke HYKHBI JUIS M3y4eHUs mocienyomux aucuumumH moaynst b1.b.11 «O6mas dusuka»: «Ontuka», «ATOMHas
¢busuka» u np., 1t mucuuoiH Moxyinst b1.6.12 «Teopetndeckas pusnkay, mpu NOATOTOBKE, BBITIOIHEHHH U 3AIIUTE BHIITYCKHON KBAIM(PHKAIIMOHHON
paboThI, IpH pelICHNH HAyIHO-MCCIIEI0BATENLCKIX 3a/1a4 B Oyaymieil mpodeccHoHaIbHON 1A TebHOCTH.

4. Inanupyemble pe3ybTAThI 00yUeHUsl M0 AUCIHUTIIIMHE, COOTHECEHHbIE C TJIAHNPYEMbIMH Pe3yJIbTATAMU OCBOEHUS 00pa30BaTeILHOM
NporpaMmel (KOMIETEHIIUSIMH BbINTYCKHUKOB)

KoMmmerennyu cryaeHTa, GopMUpyeMbIe B PE3YJIbTATE OCBOCHUS JUCIIATIIHHBL:

CriocoOHOCTh UCTIOIB30BaTh 0A30BBIC TEOPETHUCSCKUE 3HAHUS JIIS penieHus nmpodeccuonanpubix 3anad (OIMK-3).
dopMupyemMble KOMIETEHIIUT

(K00 KomnemeHyuu, ypoéeHs (ImMan) 0Ce0eHuUs)

I[nanupyemble pe3yabTaThl 00y4eHHS 1O
AUCHMIJINHE (MOAYJ/II0), XapaKTepHu3yolue

(nocnednull — npu HAIUYUY 8 Kapme .
3Tanbl (GOPMUPOBAHUS KOMTIETEH It

Komnemenyuu)




3namo

—  VYposeHb 3HaHUH, JIOCTUTHYTBIN
COBPEMEHHOH (DU3HKOM;

— Cwmpicm u o0003HaueHUs (PU3HIECKUX
BEJIMYMH, WCHOJb3yeMbIX JUIS OMUCAHUS

OIIK-3 — Cnocobrocms ucnonvb3o8ams SIBJICHH,
bazoevie meopemuieckue 3HAHUs — CrocoObl W MCTOAMKH  TIOJNyYCHHS
Gynoamenmanvhulx pazoenos oouell u 3HAYCHUM BEIMYHMH, M3y9aeMbIX B KypcCe
meopemuyecKkol Gu3uKu OIS peuleHus (bu3HKY;
npogeccuonanvhvlx 3a0ay, I yposens Vmems
(nopoeoswiii) — MHcmonp3oBaTh CHCTEMBI EIUHUI] TIPH
pelIeHnH 3aj1a4 10 Kypcy QHU3UKY;
Bnademsp )
— Ilpumenennem COOTBETCTBYIOIINX

dopMyn nns  OmMMCAaHHWS — W3YydaeMBIX
(bU3NIECKUX SBICHUM.

*) pe3ynbTaT 00y4ueHus: chOpMYJIUPOBAH HA OCHOBAaHUU TPEOOBAHUI MPO() €CCHOHAIBHBIX CTAHAPTOB:

«Crenyanuct N0 Hay4HO-UCCIEN0BATENbCKUM U OIBITHO-KOHCTPYKTOPCKUM pa3paborkam» Ne 32 (mpuxa3 MuUHUCTEpCTBa Tpya U couuanbHOH 3amuTsl PO ot 4 mapra 2014 r. Ne
121n),
«Crenyanuct B 00J1aCTH PEHTI €HOJIOTUM», IPOEKT NPOPECCUOHAIBHOIO CTAHAAPTA,

5. O0bem AUCHUILUVIMHBI B 32a4Y€THBIX ¢IUMHULAX C YKA3aHUEM KOJINYECCTBA aKAACMUYCCKUX WA ACTPOHOMUYECKHUX YaCO0B, BLIAC/JICHHBIX HA
KOHTAKTHYIO paﬁoTy oﬁyqamumxcn C nmpenoaaBsartejemM (l'lO BHUIaM yqeﬁuux 3aHﬂTI/Il71) H HA CAMOCTOATECIbHYIO pa601y Oﬁy‘lalOIlII/lXCﬂ

OO6m1ast TpyIOEMKOCTh TUCIUILIMHBI COCTABISIeT 4 3a4eTHRIC eUHUIIBI, Bcero 144 gaca.

Bun yae6no#t paboTh Bcero vacos CeMzCTpH
OO0mas Tpy10eMKOCTb JUCLHUILTUHBI 144 144
KonTakTHasi padoTa ¢ npenogaBaresiem: 85 85
B tom uncne: nexnun 34 34




B TOM yncne: npakTHYeCcKHe 3aHATHSA 51 51
CamocrosiTenbHas padoTa 23 23
[TpomexxyTouHas aTTecTaIus 9K3aMeH 9K3aMeH

36 36 yacos




6. Couepmanne AUCHUILIMHBI, CTPYKTYPUPOBAHHOEC 110 TEMaM (pa3z(eﬂaM) C YKa3aHUuEeM OTBCACHHOI'0 HA HUX KOJIUYIECTBA
AKAACMHUYECCKHUX UJIH ACTPOHOMHUYECCKHUX YaC0B U BU/IbI y‘-leﬁl-lle 3aHATHI



HauMmeHoBaHHe U KpaTKoe¢

B ToM uncie:

KonTakTHas pa6ora (padoTa BO B3aumMojeiicCTBUI
C npenoiaBaTeeM), 4achl U3 HUX '

CamocrosiTeJibHast

pabora o0yuaromerocs,

Yachbl, U3 HUX

coJepxaHue 8 Vacome
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3aHATHA U p.)*
III cemecTp
OnexrpocraTtuka. 3akoH Kymnona. 3 ) 5 5
Teopema ["aycca.
OnexrpocraTtuka. [loTeHunan u 3 ) 5 4
€MKOCTB. 7
OnexTpocraTika. Ju3IeKTpUKH. 3 2 5 5
DnexTpocTaThKa. YpaBHEHUE 3 ) 5 5
Ilyaccona.
ITocTOsIHHBIN TOK U CTAlHOHAPHOE
MarHuTHOE 1oJie. MarHuTHOE NoJie 3 2 5 5
PaBHOMEPHO IBIIKYIIETOCS 3apsifa.
ITocTOsIHHBIN TOK U CTAlHOHAPHOE
MarauTHoe noJje. 3akoH buo-Casapa-
Jlanunaca. Cuna Amnepa u cuna 3 2 5 5
Jlopenna. LupKymsius MarHUTHOTO
TOJISL.
ITocTOsIHHBIN TOK U CTAlHOHAPHOE
MarauTHoe mose. 3akoHel OMa u 3 2 5 5
Jxoyns-Jlenna. [IpaBuna Kupxroda.

! HepequL BUI0B qu6HLIX 3aHATHI YTOUHSACTCA B COOTBETCTBUU C y'-IeGHLIM IJTaHOM.




ITocTOsIHHBIN TOK U CTAIHOHAPHOE
MarguTHOE moJjie. MarHuTHeIe
CBOMCTBA BEIIIECTBA.

ONEeKTpOMAarHuTHas UHAYKIUS U
HECTallMOHAPHBIE M0JIA. 3aKOH
®apanes. Buxpepoe anekrpuueckoe
HoJIe.

DNEeKTpOMarHuTHas HHAYKIUS U
HECTallHOHAPHBIE TTOJIA.
WHayKTUBHOCTB U 3HEPTHUS
MAarHUTHOTO TOJIS.

DNEeKTpOMarHuTHas HHAYKIUS U
HecTannoHapHsle moJis. [lepeMeHHsbIiI
TOK. MiMnenancsl.

DNeKTpOMarHuTHas HHAYKIUS U
HECTallMOHapHBbIe Moysd. Tok
CMEIIICHUS.

DNeKTpOMarHuTHas HHAYKIUS U
HecTanuoHapusle noys. Crucrema
ypaBHeHHUH MakcBenia B BAKyyMe.

ONEeKTpOMAarHuTHas UHAYKIUS U
HecTanuoHapuble noys. Crucrema
ypaBHeHUH MakcBeia B BEIECTBE.

3J'ICKTpOMaFHI/ITHa$I WHIAYKOUS 1
HECTAalMOHAPHBIC MOJIA.
3J'ICKTpOMaFHI/ITHBI€ BOJIHBI.

ONEeKTpOMarHuTHasT HUHAYKIUA U
HECTAlHOHApHBIE  TOJIA. IToToxk
SHEPIHUU U BeKTOp YMmoBa-IlolHTHHrA.

ONEeKTpOMAarHWTHAs ~ WHAYKIHAS U
HecTalloHapHble Toyis.  JlaBieHue
csera. OnbiTel Jlebenena.




ITpomexyTouHasi aTTeCTaIs dK3aMeH
(yrkazvigsaemcesi popma npogedenus)**

36

HToro

85







7. Hepeqeﬂb y‘leﬁHO-MeTOHH‘IeCKOFO odecriedyeHHs IJIs1 CAMOCTOSITEILHOM paﬁoTbl Oﬁy‘lalOIlII/lXCSI Mo JUCHUIIJIMHE U METOAUYICCKHUEC YKA3AHUA
A oﬁyqamumxca 0 OCBOCHHIO JTUCIIUITIJINHBI

MeTtoauyeckue yKa3aHusl K NPaAKTHYECKUM 3aHATHAM
[IpernomaBarenp Ha MPAKTHIECKUX 3aHATHSX HAIOMUHAECT OCHOBHBIC 3aKOHBI (DM3HMKH, OTHOCSIIMECS K JaHHOU TeMe, WINTIOCTPUPYET WX MPUMEHEHHE
pazbopom 2-3 3anay. [locne 3TOro cTyaeHTHl MOOYEPETHO PEIIAOT Y TOCKU 3a/1a4yH, MOJb3YACh MOACKa3KaMy TOBapHILEH, a B TPYAHBIX CAydasX — H
npernofaBarens. [leprnomimaeck mpoBoATCs HEOONBIINE MUCEMEHHbBIE CAMOCTOATENbHBIE paOOThl. AKTUBHOCTH CTYACHTOB OIICHUBACTCS OaJUTaMH.

MeTtoauueckoe odecrieueHrne MHHOBAIIHOHHBIX GOPM YUeOHBIX 3aHITHI
Cucmemamuuecku npo8oOAMcs KOJIeKMUBHble pa3oopbl 3a0ay, 20e Kaxcoblll CMy0eHm MO4cem NPUHAMb yyacmue 8 OUCKyccuu. Bo apems 1eKyuoHHbIX
BAHAMUL NPENnooasameib Maxice NepuooUdecKy 3a0aem ayoumopuu ORPOCyL RO 0OCYHCOAEMOl memMe Wil RO MeMAM, NPOUOEHHbIM paHee, C Yelbio
NOBbICUMb YPOBEHb GHUMAHUSL U OYEeHUMb CIeneHb YC80eHUs Mamepuaid.

MeToauyeckue yKazaHus AJI CAMOCTOATEIbLHOI padoThI 00YyYAKONIUXCS U TpoUee
CryaeHTaM peKOMEHTyeTCs TPOCMATPHUBATh CBOM 3aITHCH JICKITUH B JICHB JICKIMH U TTEPE]] CICYIOIIEH JICKIMEH, BRIMUCHIBATH Ha TIOJISIX BOTIPOCHI, YTOOBI
[OTOM 33aTh UX TOBapUIIAM WM Mpenogasareito. Ilepen ouepeTHbIM MPAKTUYECKUM 3aHSITUEM PEKOMEHAYETCA PEIINTh YKA3aHHBIE TPEIOJaBaTeIEM
3agaun. Ocoboe BHUMAHHE CIEAYET YACIAThH KOHTPOIBHBIM 3aJJaHUsSIM, KOTOPBIC TOTOBATCS K 3aJIaHHOMY TIpernoaaBareneM cpoky. OHHU JOKHBI ObITH
PEIICHBI MMOJTHOCTHIO M XOPOIIO 0(OPMIICHEI.

8. HpPlMeHﬂeMble OﬁpaSOBaTeﬂbﬂble TEXHOJIOTUH JIA pa3/IMYHbIX BUA0B yqeﬁﬂux 3aHATHH U AJIs1 KOHTPOJISA 0CBOCHUSA Oﬁy'-lalOIlII/lMI/lCSI
3aIVIAaHUPOBAHHBIX PE3Yy/IbTATOB Oﬁy‘lel-ll/lﬂ

Ilepeuens 00s13aTe/ILHBIX BUI0B Pa0OTHI CTYIeHTA
OcBoeHHE TEOPETUYECKOW YacTH Kypca MPOUCXOAUT B IMPOLIECCE MPOCIYIIMBAHMS JIEKIMA U CaAMOCTOSITENIbHOM pabOThl CTYIEHTOB IIO
3aKPEIJICHUIO TOJTYYE€HHBIX 3HAaHUHM C MCIIOJIb30BAHMEM KOHCIIEKTOB JIEKLH, KOMIBIOTEPHBIX NPE3eHTAUl U YUeOHUKOB 1O Kypcy «MouekymsipHas
¢bu3uKa ¥ TEPMOTUHAMUKA.



HpaKTI/I‘ICCKaH YaCThb KypcCa BKJIIOYACT PCHICHUE, KaK COBMECTHOEC, TaK U CaMOCTOATCIIBHOC, 3aJ1a4 110 JUCHHUIIIIMHE «MoneKyMpHas{ (1)1/131/11(3. n

TEPMOJUHAMHUKA).
VYueOHass BHeayIHTOpHAs JESITEIbHOCTH, BBHIMOJHSEMAas B Yachl, OTBEACHHBIC CTYICHTY IS CaMOCTOATENBbHOW paboThl, Moapa3zymeBaeT
W 13%:0) 111K
1. IToaroToBKa K 3aHATHSIM - CHCTEMaTHYECKas CAMOCTOSITeNIbHAs paboTa, COCTOsIIAs U3 pa3dopa MaTepuaia JEKIUH 1 BBITOJTHEHHS JOMAITHIX
3aaHul, KaKk TPEHUPOBOUYHBIX, TaK M KOHTPOJBHBIX. CBOEBPEMEHHO [OJDKHA MPOBOIUTHECS TOATOTOBKA K JIADOpaTOpHBEIM paboTam,
TECTHPOBAHUIO H T.II.
2. BblnoJiHeHHe JOMANIHUX 33aJaHUH OTHOCHUTCSA K KaTeropuH padoT MO MOJATOTOBKE K 3aHATHSAM W BKIIIOYACT 3aJaHMWs, BHIJaBAEMBIC B XOJI€
MPAKTHIECKUX 3aHATHI [T OPTaHU3AIHUN YCBOCHHS M TEKYIIIET0 KOHTPOJIIS Pe3yIbTaTOB 00ydeHus (CTYISHT MOTydaeT 3aJaHne Ha JJOM, KOTOpOoe
HY>KHO BBIIIOJIHUTH, KaK MPAaBWIIO, K CIEAYIOLUIEMY ayqUTOPHOMY 3aHsATHIO). JloMalHue 3aaHusl BBIIOJHSIETCS B TETPady WM HAa OTAEIbHOM
JICTE.
3. BblnojHeHHE CAMOCTOSITEJbHBIX PA0OT B TCUCHHE CEMECTPa CTYIACHTHI CAMOCTOATEIIFHO MICHMEHHO BBITIOJHSIOT JIBE PaOOTHI, COCTOSIINE U3

peIICHuA 3a1a4 1o T€MaM Kypca. Bce 3aJaHus ABJIAOTCA HHAUBUAYaJIbHBIMU.

CamocrosrensHas paboTa CTYIEHTOB OOecIiedeHa CIeAYIONMMH MaTepHaIaMu:

KaJICHAAPHBIM IIJIAHOM SaHﬂTHﬁ;

MEPEIYHEM BOIIPOCOB, 3aJaHHBIX IJI1 CAMOCTOATCIBHOTO U3YUCHHM A, BMECTE C IICPCUHEM peKOMeHILyeMOﬁ JIUTEPATYPHI;

y4eO0HO-METOJMUECKIMH MaTepHaIaMy 10 OCHOBHBIM pa3/ieiiaM IUCIUIUIMHEI KaK B IeYaTHOW (HaXOIATCs B OMOIMOTEKE), TaK U B AIIEKTPOHHOM
(dopme (TIepenaroTCs Mpero1aBaTeeM).

WunoBanmonuble POpMBI MPOBENCHHS YI€OHBIX 3aHATHI

) N Komnyectso
Cemectp Bun yueOHBIX 3aHATHIA Hcnons3yeMble ”HHOBAIIMOHHBIE ()OPMBI TIPOBECHUS YISOHBIX 3aHITHI
aKagcM. 4acoB
II
IpakTiaeckue 3aHATHs KomtektuBHOE 00CYXIIEHHE U pelIeHHE 3a1ad 7
CEeMECTp
Bceero: 7

9. ®oH/T OILIEHOYHBIX CPEICTB

2 Hepef{eHL BHUJIOB y‘Ie6HLIX 3aHATUHN YTOUHACTCS B COOTBETCTBUU C y‘{e6HBIM IJIAHOM.



— lMepeyeHb KOMNETEHLMIN BbINYCKHUKOB 06pa3oBaTe/IbHOM NMPOrpammbl C yKasaHMem pe3ynbTaToB 0byyeHuA (3HAHWI, yMeHW, BnaseHwui),
XapaKTepusyloLWwmx 3Tanbl UX GOPMMUPOBAHUA, ONUCAHWE NOKasaTesell U KpUTepues OLLEHMBAHWUA KOMMETEHLMIN HA PasNUYHbIX 3Tanax Mux
dopmupoBaHus.

OIIK-3 - CrtocoOHOCT HCIIOTB30BaTh 0A30BbIE TEOPETHIECKHIE 3HAHUS (PYHIAMEHTAIBHBIX Pa3eioB OOIIEH 1 TEOpeTHIeCKOW (HU3UKH IS
pemeHus mpogpecCHOHANBHBIX 33]]a4 CIIOCOOHOCTHIO 000CHOBBIBATH MPHHUMAEMbIE TPOCKTHBIE PEIICHNUS, OCYIIECTBIIST IIOCTAHOBKY M BHITIOJHSATH
HKCTIEPUMEHTHI TI0 IPOBEPKE X KOPPEKTHOCTH U 3(H(HEKTHBHOCTH.

[Monnas kapra kommerennuu OITK-3 nmpuBenena B noxkymente «Martpurma GopMHUpOBaHUS KOMIIETSHINIT» 110 HaNPaBJICHUIO OakataBpuara
03.03.02 «Duzukar.

IInannpyembie
pe3yJIbTaThl 00y4eHH s
(Tokazarenu 0CBOCHHUSI

Kpurtepun oueHuBanus pe3yjabTaToB 00y4eHHs

KOMIICTCHIIUU 1 2 3 4 5

3HaTh: OrcyrctBue | He 3Haer 6a3oBbie Nmeer mpencrasienue o 3Haer 6a30BbIE pa3eIb HNmeer yeTkoe, 1IETOCTHOE
0a30Bble pa3/eisl o0LIei 3HAHUH paszensl o01eit u 0a30BbIX pazzenax oduiel | oOIIel U TeopeTUIECKON Mpe/CTaBlieHUE 0 0A30BBIX
M TEOPETHYECKO TEOPeTUIeCKO (PU3UKH: U TeOpeTU4ecKoi (PU3UKH: | (PU3UKU: OCHOBHBIE pazaenax oOmei u
(DM3MKH: OCHOBHBIE OCHOBHBIC TIOHSITHS, OCHOBHBIX TIOHSTHSIX, MOHSATUSI, MOJIEJIN, 3aKOHBI | TEOPETHUYCCKON PU3UKU:
TOHSITHS, MOCH, MOJICITH, 3aKOHBI U MOJIETISIX, 3aKOHAX U Y TEOpHH. OCHOBHBIX MOHSTHSAX,

TEOPHH. TEOPHSIX, HO AOIMYCKaeT MOJIEISIX, 3aKOHAX U
3aKOHBI U TCOPUU. HETOYHOCTH B TEOPUSX.
Kox 31 (OHIK-3) (bopMyaupoBKax.
3HaTh: OtrcyrcrBue | He 3Haer u He uMeer Hmeer obuiee Wwmeer npencrasiieHue o Wwmeer npencrasieHue o
TEOpeTUYECKHE U 3HAHUH 00IIero NpeacTaBiIeHus O | MpeACTaBIeHHE O B3aMMOCBSI3U B3aMMOCBSI3U
METOIOJIOT MU ECKHE TEOPETHUECKUX U TEOPETUUECKUX U TEOPETUUCCKUX U TEOPETHUECKUX U
OCHOBBI OOIIIEil 1 METOIOMOT I ECKX METOZIOMOr IECKHIX METOJIONOr MECKUX OCHOB | METO/I0MIOTHECKHX OCHOB
TeOpETHUECKOM (H3NKH 1 OCHOBax o6mev1/1 u OCHOBax 06111631 u o01Ieit 1 TeopeTuyecKoi o01eit 1 TeopeTHdecKkoit
CIIOCOBBI X TEOPETHUYECKOMN (PU3UKH. TEOPETUUECKON (PU3UKH, (bu3uKH, MOXKET (hu3uKH, MOXKET

MOJKET TIPE/IJIOKUTh MPEJIOKUTh TIPUMEPHI UX | TPEAJIOKUTH CIIOCOO UX

HMCTIOIB30BAHMA TIPH OTJICNIbHBIE IPUMEPHI UX | MCIIOJIb30BAHUSI B PA3HBIX | UCIIOJIb30BAHUS TIPH
PCIICHAN KOHKPCTHBIX HCIOJIb30BaHUS IIPH 00MacTax GuU3nKu pEIIEHNH KOHKPETHOMN
(usmyeckux 3agad. peIlleHHH 3a1a4 (bu3MUECcKOi 3a1aun.




Kona 32 (OIIK-3)

po¢heCCUOHANTBHOM

JeSITeNbHOCTH.
YMeTh: OrtcyrctBue | He ymeer pemats YMeeT pemats TUIIOBBIC YwMmeert pemath YmMeer pemaTth 3a7aun
pelIaTh TUIOBEIE YMEHHH TUIIOBBIC 32/1a4H U3 3a7a4u U3 0a30BBIX KOMOMHHPOBaHHbIE TIOBBIIIICHHOW CIIOKHOCTH
yd4eOHbIE 3a1a4H 10 0a30BBIX pa3/ienoB obuieil | paszenos obuel u 3a/a4u U3 6a30BBIX u3 0a30BBIX Pa3/eoB
OCHOBHBIM pas/ienam Y TEOPETUYECKON (PU3UKH; | TEOPETUUECKON (PU3UKH, pasnenos 061115:171 u 00IIIei ¥ TEOpEeTUIECKOM
0IIEit H TeOpeTHHECKOI MPUMEHATH OTY4EHHYIO HO JOMYCKAeT OTACNbHBIE | TEOPETHYECKOH (HHU3MKH. (bU3HUKH.
buzuicu; TeopeTHuecKyro 0azy g | omubku. Yactuyno ymeer | B menom ycnemHo ymeer Hq:)nHocmo
eIIeHHUsT KOHKPETHBIX MIPUMEHSTH TOTY4EHH MIPUMEHATH MOTY4EHH copMupoBaHO ymeHHE

TPUMCHATD IOJIyCHHYIO Epafcmqecxnxl;az{aq, Tgopemqecxy}oygasy 1}1?1.;1 Tgopemqecxyfoygmy I}[/JII.;I HpI/IBIeHS]i)TB nonyyliHHylo
TEOPETHICCKYIO Oazy /i IPaMOTHO paboTaTh ¢ pelIeH s KOHKPETHBIX pelIeHts KOHKPETHBIX TEOPETHYECKYIO 0a3y s
PCLICHNA KOHKPCTHBIX HAy4YHOH JIUTEPATYpOi C MPAaKTUYECKUX 3a/1a4, MPAaKTUYECKUX 3a/1a4, peleHns] KOHKPETHBIX
OPaKTHICCKMX 3a1a4, HCIIOJIb30BaHUEM HOBBIX IpaMOTHO paboTaTh ¢ IpaMOTHO paboTaTh ¢ NPaKTUYECKUX 3a/ad4,
IPaMOTHO paboTaTh C UH(OPMaITOHHBIX Hay4YyHOU JIUTEpaTypoii ¢ Hay4YyHOU JMTEpaTypoii ¢ TpaMOTHO pabdoTaTh ¢
HAyYHOW JIMTEpaTypoOu ¢ TEXHOJIOTHH. WCIOJB30BAHUEM HOBBIX | HCIIOJIb30BAaHHUEM HOBBIX HAY4HOU JIUTEPaTypou ¢
HUCIIOb30BaHNEM HOBBIX WH(OPMAIIOHHBIX WH(OPMAIIOHHBIX HCIIOJIB30BaHHUEM HOBBIX
MH(OPMAITMOHHBIX TEXHOJIOTUH. TEXHOJIOI M I/IH(I)OpMaLII:IOHHBIX
TEXHOJIOTHIA. TCXHOJIOT M.
Koa ¥1 (OIIK-3)
YMmernb: OrcyrctBue | He ymeer ocBauBath YMeeT ocBauBaTh Cnocoben YMeeT npuMeHsITh U
IPUMEHSTE MOJTydeHHBIE | YMCHHH TEOPETUUECKUI MaTeprall | TEOPETUYECKUI MaTepHual | CaMOCTOSATENILHO OCBOUTh | 00OCHOBATh
TEOPETHYCCKHIE 3HAHHS 13 OTAENbHBIX U3 OTAEJbHBIX THUTIOBBIE METOJIBI HEOOXOAMMOCTh }
JUTSL CAMOCTOSTEILHOTO CHelralbHBIX Pa3aeoB CHeUANbHBIX Pa3IesIoB peleHus 3a1a4 u3 MIPUBJICYCHHUS CBEACHUH U3

001Iel 1 TEOPETUIECKOH o01Ieit 1 TEOPEeTHYECKON | OTAENBHBIX CHENUATIbHBIX | JOMOJHUTENBHBIX

OCBOCHHSI CIECIHAATBHBIX
pasnenoB obriel u
TEOPETHIECKOIN (PH3HKH,
HEOOXO0IMMBIX B
npodeccrnoHaTBHOM
JICSITEIbHOCTH;
OTIPEIEIIATh
HEOOXOUMOCTh
MIPUBJICY CHHSI

¢u3uku. He ymeer
HCITIOJIb30BATh
CTaHIApTHBIE METOANKHU
00pabOTKH pe3yNnbTaToOB
(u3ngecKux
9KCIIEPUMEHTOB.

¢bu3uKyU mox
PYKOBOJCTBOM
cnenyanucra 6onee
BBICOKOH KaTeTOpHUH.
YMeer ucnosb30BaTh
CTaHJapTHBIE METOAUKU
00pabOTKHU pe3ynbTaToB
(uznIecKux
9KCIEPHUMEHTOB,

paszenos ooIei u
TEOPETUIECKOH (PU3UKH,
HO JIOMYCKAeT OT/IeJIbHBIC
OIIUOKHU P UX
MNPUMEHECHNU B
npodeccruoHanbHOM chepe
NEeITENbHOCTH. YMeEET
OLICHUBATh YCJIOBUA
IPUMEHUMOCTH

pa3znenoB oouiei u
TEOPETUIECKOH (DU3UKH U
PaHXKXUPOBATh UX 1O
CTETIeHH 3HAUUMOCTH JJIS
PpeIIeHHs TOCTaBIEHHOM
3a7auu (HEOOXOIUMEIE,
BCIIOMOT'aTeNbHbIE,
WIUTIOCTPATUBHEIE U JIP.).
Crocoben




JOTIOJTHUTEIBHBIX 3HAHU I
U3 CIeHAIbHBIX
pasnenoB obIiel n
TEOPETHIECKON (PU3UKHI
ISl PEILICHUS
npodeccroHaTbHBIX
3ajay;

NPUMCHSTh 3HAHUS
0a30BbIX TUCIHUIUIH MO
oO1Iel U TEOPETUYECKOM
(usnKe 71 aHAIM3a U
00paboTKu pe3ynbTaToB
bu3nIecKux
HKCTIEPUMEHTOB.

Koa ¥2 (OIIK-3)

PEKOMEH/TOBaHHbIE
CIIEIUAITUCTOM OoJiee
BBICOKOM KaTeropuu.

CTaH/IAPTHBIX METOIUK
aHan3a u 00paboTKH
pe3yabTaToB (PU3NIECKOrO
AKCIIEPUMEHTA, JIOMYyCKast
OIIUOKY B OTACTHHBIX
ciydasix.

CaMOCTOSATECIbHO OCBOUTH
OCHOBHBIE TEOPETHUYECKHE
TIOJIOKECHUS U TUITOBBIC
METOABI PECIICHUA 3a4a4 U3
OTACIIbHBIX CIICLIUAJIbHBIX
pa3zenoB oouiei u
TEOPETUUECKON (PU3UKHL.
YMeer onleHnBaTh
AICKBATHOCTb U
(busHUeCcKyI0
KOPPEKTHOCTh MOJIENEH,
HCIIOJIB3yEMBIX IIpU
00paboTKe Pe3yNbTaToOB
¢dusmuecKoro
OKCIIEPUMEHTA.

Baanern:

HaBbIKaMH
CaMOCTOSITEIEHON
paboTsl ¢ yueOHOI
JIUTEPATypPOH 1O 6a30BbIM
pasnenam obmieH u
TEOPETHIECKON (PH3HUKHY;
OCHOBHOM
TEpMUHOJIOTHEN U
MOHATHUHHBIM alnapaTroM
0a30BBIX pa3/ICIIOB O0IICH
U TEOPETUYECKOU
buzuku;

HABbIKaMU PELICHUS
0a30BBIX 337124 1O O0IIeH
U TEOPETUYECKOU
¢dusuke;

OtcyrcTBUE
BIIAJICHUS

He Bnageer ocHOBHOM
TEPMUHOJIOTHEN U
MOHATUHWHBIM anapaToM
0a30BbIX pPa3/eioB O0IIeH
U TEOPETUYECKON (PU3UKY;
HaBBIKAMH
CaMOCTOSITEIbHONU PadOTHI
¢ yueOHOI IMTepaTypoii;
HaBBIKAMH PEIICHUS
0a30BBIX 331a4 1Mo oOmeil
U TEOPETUYECKON (PU3UKE;
OCHOBHBIMU METOJaMH
HaY4HBIX UCCIIEOBaHUIM;
HaBBIKaMH [IPOBEACHUA
¢dusnyeckoro
(;1abopatopHoro)
SKCIIEPUMEHTA.

Henocrarouno Bnageer
METOJaMH PeleHHs
0a30BbIX 33124 1O 00-
el ¥ TeOpeTUIeCKOn
¢u3uke; Bnajeer
HaBBIKAMHU
BOCITPOU3BEICHUA
OCBOEHHOI'0 y4eOHOT 0
Matepuaia no 6a3oBbIM
pasnenam oOrei u
TEOPETUYECKON (PU3UKH, B
L[EJIOM; TIOXO
OpPUEHTUPYETCS B
yueOHOU JIuTepaType 1mno
00II1ei U TeOpeTUIECKOM
(U3UKe; HEAOCTATOYHO
BJIAJICET HABBIKAMU
O6ubmorpaduueckoro

Xoporto Brajeer
OCHOBHOM TEpMHUHOJIOTHEHN
U TIOHSATUIHBIM
anmnapaToM 0a30BBIX
paszenos ooIei u
TEOPETUIECKON (PU3UKH,
HaBBIKaMH MIPUMEHEHUS
petieHus: 0a30BbIX 33724
o o01mel n
TEOPETUYECKON (PU3UKE;
BIIaJieeT HABBIKAMH
CaMOCTOSITEIbHOTO
W3Y4eHHS OTAENbHBIX
pasnenoB y4eOHOM
JUTEPaTyphl O 0a30BBIM
paszaenam olied u
TEOPETUIECKOM (DU3UKHU U
XOpOLIOo B HEH

CoOoaHO Brajeer
OCHOBHOW TEPMUHOJIOTHEN
Y IOHATUHHBIM
anmapaToM 0a30BbIX
pa3zenoB oomiei u
TEOPETUUECKON (PU3UKH,
YTO MO3BONSAET
(hopMyTUpPOBATH BHIBOJIBI
Y y49acTBOBATh B
JMCKYCCHH TI0 Y4eOHBIM
BOIpPOCaM 0a30BBIX
(U3MYECKUX TUCLIHILINH;
YBEPEHO BIaJieeT
TEXHUKOH pelIeHns
YCIOKHEHHBIX 33134 110
0a30BbIM pazjiesiaM o0IIeH
Y TEOPETUIECKON (DU3UKY;
JIETKO OPUEHTHPYETCS B




OCHOBHBIMH METOJIAMU MOKCKA; parMEHTApPHOE | OPUEHTHUPYETCS; B LIEJIOM | y4eOHOM JauTeparype mo

HAay4YHBIX UCCJICIOBAHUN; MIPUMEHEHUE OCHOBHBIX YCIIEIIHOE, HO 0a30BbIM pazjiesiaM o0IIeH
HAaBBIKaMH ITPOBEICHUS METO0B HAyYHBIX coJieprkaliee OTAeIbHBIC Y TEOPETUUECKON (PU3UKH
dusHUEcKOro WCCIICIOBAHUMN, HABBIKOB | MPOOEIbI MPUMECHEHUE Y BJIaJICET HAaBbIKAMH
(naGoparoproro) atopatopnore) | My weenonomal, | yaconon mopwa
KCIICPHMCHTA. 3KcnegHMfl:)HTa. Haf};:IKOB MPOBEIACHUS ’ g;:nemHoe u b ’
Kox B1 (OIIK-3) (u3naecKoro CHUCTEMAaTUYECKOE
(;mraGoparopHoro) MIPUMEHEHNE OCHOBHBIX
AKCIIEPUMEHTA. METOJI0B HayIHBIX

HCCIIeIOBAaHHM, HABBIKOB
npoBeAcHUs (U3NIECKOTO

(;1abopatopHOro)
SKCIIepPHMEHTA.
Baagers: OrtcyrcTBHE He Bnazeet HaBbIKAMU CriocoOeH npeIyIoKUTh Biageer HaBbIKamMu Bnaneer HaBbikaMu
HABEIKAMH BIIaJICHUS WCTIOJIb30BAHUS MIPUMEPHI UCTIONIB30BAHUS | TIPUMEHEHHS MPUMEHEHHS
HCIIOJIb30BAHMUS TEOPETUYECKUX OCHOB TEOPETUUECKUX TEOPETUIECKUX MOAeNei TEOPETUUECKUX MOAeTeH
TEOPETHYECKHX OCHOB 0a30BBIX pasenos o0mieil | mpencraBiIeHUA u3 6a3103r,1x pasnenos u3 6a3UOBLIx pasnenos
Ga30BBIX PA3IENTOB 0BIEH U TEOPETUYECKON (PU3UKU OTACIIBHBIX PA3NeNoB o01Ieit 1 TeopeTuyecKoi o01ielt 1 TeopeTuyecKkoit
H TEOPEeTHUECKOH DHIHKH IIPU pELICHUH o0mieit u TeopeTnyeckol | (PU3UKH IpU ¢busuKY pu
KOHKPETHBIX PU3MYECKUX | (PU3UKH JUTS pelIeHUs HMHTEpIpeTaun TUIAHUPOBAaHUU PadOT B
TIp peIICHH Y CMEXHBIX 33/1a4. 3a7a4 Mpo(eCCHOHATIBHON | pe3yIbTaTOB B OTAEIBHO npodeccroHanbHOHU chepe
KOHKPETHBIX (PH3HICCKUX JEATETBLHOCTH. B3ATOM 00J1aCTH (U3UKU U | JIEATENBHOCTH U
3aja4. CMEXKHBIX JUCLHMUILIMHAX, TpaMOTHOM
Koa B2 (OIIK-3) HO JOIIyCKA€eT OTAEIAbHbIE | UHTEPIpPETALUU
HETOYHOCTH. MOJTY4EHHBIX Pe3yIbTaTOB.

BbanibHo-peiiTUHrOBas cUCTeMa

[Tpu GaTBEHO-PEHTHHTOBOM CHCTEME BCE 3HAHUSI, YMEHHUS U HABBIKH, TPHOOpETACMBIC CTYJICHTAMH B PE3yJIbTaTe M3yUCHUS JTUCIUTUINHBI,
OLIEHUBAIOTCS B OallIax.

Onenka kauecTBa pabOTHl B PSUTHHTOBOM CUCTEME SBIISICTCS HAKOMUTEILHOW W UCTIONB3YeTCs JJIsl OIICHUBAHUS CHCTEMHOM pabOThI CTYICHTOR
B TEUCHHE BCETO TEpHOJIa OO yUeHHUSI.



[To mToram paGoThI B CEMECTpE CTYACHT MOXKET NOIyduTh MakcuMaibHO 70 6ammos. Mtorooii hopmoii konTposist Bo Il cemecTpe siBisieTcs
sk3ameH. Ha sk3amene ctymeHT MoxeT HaOpaTh MakcuManbHO 30 6amios.

B Teuenue Il cemecTpa cTyeHT MOKET 3apaboTaTh OaJUTHI 3a CIEAYIOMINE BHIBI padoT:

Ne Bun paboTtsl CymmMa OamioB
1 PaboTta Ha mpakTUUECKHUX 3aHATHIX 19
2 Brimosnaenne KOHTpoapHOH padoTer [1P-2-1 17
3 Brimonaenne KoHTpoabpHOM paboTter [1P-2-2 17
4 AynurtopHsble 3aHsTHA (IIOCELICHNE) 17
Hroro: 70

Ecm kK MOMEHTY OKOHYAHUS CeMecTpa CTyAeHT HabupaeT ot 51 10 70 6ayutoB, TO OH MOJYYaeT JOITYCK K OK3aMEHY.

Ecmu cTyneHT Kk MOMEHTY OKOHYaHHS ceMecTpa HabupaeT ot 61 10 70 6ayutoB, TO OH MOKET MOJTYYUTh ABTOMATHIECKYIO OI[CHKY
«yIOBJIETBOPUTENLHO». [Ipu KeJTaHUK MOBBICUTH CBOIO OLICHKY, CTYACHT UMEET MPABO OTKA3aThCsl OT aBTOMATUYECKON OLICHKH U CAATh 3K3aMEH.

Ecmu ctyneHT He Habpal MUHUMAIIBHOTO Yncina 6amioB (51 6amt), To OH HE OTydaeT IOIYCK K dK3aMeHYy.

CoOTBETCTBHE PEUTHHIOBBIX 0AJIOB M aKaJIEMUYECKUX OIICHOK

Obuaz cymma Hrorosas oleHKa
0aJuIoB 3a ceMecTp
86-100 OtaudHO
71-85 Xoporo
51-70 Jonyck k 3K3aMeHy
B TOM 4UCIIE!
61-70 B03MOXXHOCTb IOJIy4€HUs] aBTOMATHYECKOH OLIEHKU «YJOBIETBOPUTEILHO»
51-60 Tonbko J10mycK K 9K3aMeHy
0-50 * Hey10BeTBOPUTENBHO (CTYAEHT HE JIOMYIIEH K SK3aMEHY)

Texyuii KOHTPOJIb YCIIeBaeMOCTH OCYIIeCTBJsIETCS B MpoLecce BbINOJHEHUS NMPAKTUYECKUX H CAMOCTOATEIbHBIX padoT B
COOTBETCTBUM € HUKe NIPUBEICHHBIM rpadukom.
I'paduk BbINOTHEHHS cCAMOCTOATEIbHBIX padoT crynedTamu B Il cemecTpe



00603121

Ne
pasnen

a CoznepxaHue caMOCTOATENbHON PaboThI Tpyaoemkocts
eHHe (uacer)
JUCIHHU
TIJIMHBI
P21 1-9 | Pemenne 321)1aq 110 TeMaM «DNEeKTPOCTATHKA. 12
DNEKTPUIECKUANA TOK»
10-14 | Pemenue 3amadu 1o TemMaM  «MarHuTHoe  IIOJC.
I1P-2-2 11
DNEeKTPOMArHUTHAS] HHTYKITHS
I'padmk BBITIONHEHYSI CAMOCTOSATENBHBIX pabOT CTyACHTAMH
Bubr Henenu yueOHoOTO Nponecca
pabor 1 3 4 5 6 7 8 9 (10|11 |12 |13 14|15 |16 | 17
I1P-2-1 | B3 33
I1p-2-2 B3 33

B3 — BeImaya 3amanus
33 — 3ammura 3agaHus




3aganue 1

Bapwuanr 1

6.1.5,6.2.5a,6.2.10,6.3.23,6.4.10, 1.6, 3.11, 3.30, 12.212,
Bapwuanrt 2

6.1.6,6.2.6a,6.2.11,6.3.19,6.4.12a, 2.1a, 3.12a, 12.203, 12.213,
Bapuanr 3

6.1.7,6.2.60, 6.2.12, 6.4.4a, 6.4.126, 2.16, 3.1206, 12.204, 12.214,
Bapwuant 4

6.1.9,6.2.68,6.2.13,6.4.46, 6.4.48, 6.5.15, 3.3,3.128, 12.219, 12.215,
Bapwuanr 5

6.1.12, 6.2.6r, 6.2.14a, 6.4.5, 6.5.18, 3.5a, 3.21, 12.220,

Bapuant 6

6.1.13,6.2.61, 6.2.146, 6.4.96, 1.1a, 3.56, 3.22, 12.221,

Bapwuanr 7

6.1.17, 6.2.6¢, 6.3.20, 6.4.98, 1.16, 3.6, 3.26, 12.222,

Bapuanr 8

6.1.18,6.2.7a,6.3.21,6.49r, 1.2, 3.8, 3.28, 12.223,

Bapuant 9

6.2.4,6.2.56,6.2.706, 6.3.22,6.4.91, 1.5, 3.9, 3.29, 12.224,

IIpumepsl 3axa4 u3 3aganus 1

6.1.5. Ilpennonoxum, 4To ynanock 61 pazneauTs 1 cM® Bonkl Ha pa3HOMMCHHEIE
3apsalbl, KOTOpble 3aTeM yAalluan ApYr oT Apyra Ha paccrosHue 100 km. C kakoi
CHJIOM NPUTATHBAINCH Obl 3TH 3apAnLI”?

6.1.6. Kaxoii 3apsan npuobpen 661 1 cM3 xenesa, ecin 661 ynanoch y6pars 1%
COlepXKAIIUXCH B HEM 3JIEKTPOHOB?

¢ 6.1.7. Tpu 3apana q;, ¢z, ¢3 cBA3albLl APYr ¢ ApyroM aAByMms Hutamu. llanxa
kaxcaoit Hutu {. Haiiinre X cully HaTsKeHUS.

l [
(2 . *

a1 q2 q3
K 3a0aue 6.1.7

¢ 6.1.9. IIBa onMHAKOBO 3apsXEHHLIX IIAPHKA Macchl 7, MOABEIEHHLIX B ONHOM
TOYKEe Ha HUTAX MJIMHEI |, pa3ouuIncy Tak, YTO Yroyl MeXAY HUTAMH CTall NPAMBIM.
OnpenennTe 3apsaa HIAPHUKOB.

90° l

m m
K 3a0aue 6.1.9

¢ 6.2.11. [IBe GeckoHeyHble NJIACTHHBI TOMMINHEL h 3apsXeHbl PABHOMEDPHO IIO
obbeMy u cioxeHel BMecTe. O6beMHas NIIOTHOCTH 3apsia MepBOM ILIACTUHBI p, a
BTOpOil —p. HallnuTe MaKCMMalbHYIO HANPAKEHHOCTD JIEKTPHUECKOrO MOJIA.
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K 3a0avue 6.2.11

2.1*, a) OnpeneqanTe yIeJAbHYIO NPOBOAHMOCTH METall/idy
€CJIH YHCJIO 3JIeKTPOHOB NPOBOAHMOCTH B €IHHHIE 00OBEMA 71,
BpeMsl MeX1y MOC/Je0BaTeIbHBIMU COYIapeHHSAMH 3JeKTPOoHA
¢ HOHAMH KPUCTAJJMHUECKOH pelleTKH T. 3apsijg 3JeKTpOoHa e,
macca m,. Cpady nocse ynapa Ja006oe Hanpap/JeHHe CKOPOCTH
9JIEKTPOHA PAaBHOBEPOSITHO. _

6) Ouennte cpepHee BpeMsl MeXAY NOCJENOBATENbHBIME CO=
YIaPeHHAMH 3JeKTPOHA MPOBONMMOCTH ¢ HOHAMH KDHCTAJ//H-
YeCKOH pelleTKH MeIH. YJeabHas I[IPOBOJIHMOCTb Menu
6-107 Cm/m, nnotHocTh 8,9 r/cm3, Mmonexkynsipuas macca 63,5.
tHeno 31eKTPOHOB NPOBOANMOCTH M YHCJO aTOMOB Mejy B €U~
HHIe oObeMa OJHHAKOBO.

3.11, Uemy paBHO CONPOTHBJNCHHE MEXAY KJEMMaMH B

cxeme, H300pameHHOH Ha pPHUCYHKE?

F—T"7
3
2
K sagaue 3,11,
3ananue 2

Bapuanr 1
1.6 (xBanparHas), 2.10, 1.5, 3.2,
Bapuanr 2
1.10, 2.11, 1.6 (npeamnonoxum), 3.3,
Bapuanr 3
2.5a,4.1a, 1.7, 3.4,
Bapuanr 4

2.56,4.16, 1.10a, 3.10,
Bapuanr 5

!
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1.1 (JiuHeiHbI TPOBOAHUK), 2.6, 1.1 (mporoH), 1.10 b, 3.13,
Bapuanr 6

1.2 (3apsin), 2.7, 1.2 (3nexrpon), 2.2, 3.14,

Bapuanr 7

1.3a,2.8, 1.2 (nonepex), 2.4, 3.15,

Bapuanr 8

1.36 (momyokpyxHOCTb), 2.9a, 1.3 (BexTop), 2.9 (Ha pucyske), 3.23,
Bapuanr 9

1.5,2.96, 1.4,3.1,

IIpumeps! 3axa4 u3 3aganus 2

1.3. Ha muueiinbiit npoBoaauk sl L, pacronoxeHnsIi mepreHImKy IpHO MArHUTHOMY TIOITO, ICHCTBYET CHIa
F, ecnu o B mpoBommuke pasen L. C kaxoii cusoii MarauTHOE 0T Gy/1eT ACHCTBOBATH Ha:
a) msorayeit nox yriaom 0 mposomsmx e £ + L, ecmi miockocts msru6a neprenaukyspra MarsuTHOMY

TI0JIX0, a TOK B IPOBOAHUKE PaBCH Il (Ha PUCYHKaX KPY>XOK C TOYKOH 03HA4aceT, YTO UHAYKIMS MarHuTHOT'O IOJIs1

yr e

K zagaue 1.3a.

(WM TOK) HaIlpaBJleHa Ha HAC, KPY>KOK C KPECTUKOM—OT Hac);

6) IMOJIYOKPYKHOCTb paanyca R, 4epe3 KOTOPYIO TCUYET TOK IZ, €CJIM IIJIOCKOCTb OKPYXKHOCTHU IEPIICHAUKYIISIpHA

MarHuTHOMY NOJ0?
1.5. B 0qHOPOIHOM MarHUTHOM IOJIE (JTJMHUH HHIYKIIMH BEPTHKAIBHBI) HA IBYX TOHKUX HEBECOMBIX HUTIX

TOABCUICH I'OPU30HTAJIbHO ITIPOBOJAHUK MACChl 0,16 KI' 1 1jvHbl 80 CM. KOHLH)I IMMPOBOJAHHUKA IPU ITOMOIIH
THOKHX IMPOBOAOB, HAXOAIUXCS BHE IO, TOACOCANHEHBI K HICTOYHHUKY TOKa. HaﬁﬂHTe yroJi, Ha KOTOpBIﬁ

OTKJIOHSTCA HUTHU 1I0JABECa OT BepTI/IKaJ'II/I, €CJIN 110 HpOBOZ[HI/IKy TEYECT TOK 2 A, a I/IH,Z[yKI_II/Iﬂ MAarHuTHOTO ITOJIA 1
Ta.

1.6. KBanpaTHast pamMka ¢ TOKOM cO CTOpOHOH A (Macca pamku IN1) 3akperjieHa Tak, 4TO MOXET CBOOOIHO
BpaIllaThCs BOKPYT TOPU30HTAILHO PACIIOI0KEHHON CTOPOHBI. PaMKka HaX0UTCs B BEPTUKAIBHOM OJHOPOJHOM

MAarfiuTHOM I10JIC MHAYKIINU B Vron HakJI0OHa PaMKH K TOPU3OHTY a. HaﬁﬂHTe TOK B paMKe.

s

"\-/ll -
K 3agave 1,6, : K sapaue 1,10,

1.10. Butok paanyca R COTrHYJIM 110 AUAMETPY MO MPSAMBIM YIJIOM U IIOMECTHJIM B OAHOPOAHOC MAarHUTHOE I10JI€
HHAYKIUHN B TakK, 4TO OAHaA U3 IJIOCKOCTEM BUTKA OKa3ajlach paCHOJ’IO)KCHHOfI o yriom ax HaIlpaBJICHUIO

HHAYKIUHN B Tok B BuUTKE I. Onpez[em/ITe MOMCHT CHJI, HeﬁCTByIOHIHfI Ha BUTOK.
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1.6. TIpenmonoum, 4TO aTOM MOXKHO MTPEACTABUTH KaK PABHOMEPHO 3apsHKSHHBIA OTPHIATEIILHBIM K TPUICCKIM
3apsiIOM IIap pajuyca I, B IEHTPE KOTOPOro HaXOAUTCS TOYSUHOE SIPO ¢ 3apsinoM Ze. Haiigure, ¢ Kakoi
CKOPOCTBIO JIOJDKEH JIBUTAThCSl TAKOW aTOM MOMEPEK MarHUTHOTO IOJIsl MHAYKIMHU B, 4TOOBI HOHH30BATHCSI.

1.7. OueHurte, Npu KaKOH MHAYKIUK MATHUTHOT'O TOJISL Pa3pyIIHTCS aTOM BOAOPO/A, BICTAIOIIUNA B HETO CO
CKOPOCTBIO, OJI3KOI K CKOPOCTH CBETA.

U
e ef
K 3agaue 1.2, K 3agaue 1,3,
b
\
v #
h -*
a1
- ¢
K sajaue 1.4, K sapaue 1.5,

1.10. Pamka a X b noMelieHa B MarHHTHOE NOJE HHAYK-
nuu B, npHueM B Hauya/ibHBIH MOMEHT BpEMeHH TMJI0CKOCTh
paMKH TepneHAMKYJASpHA CHJOBBIM JuHHAM nonad. Pamka
BpallaeTcsl ¢ YIVIOBOH CKOPOCTBIO .

a) IloctpoiiTe rpa@uk 3aBHCHMOCTH TOKa, TEKYIEro B
pavMke, oT BpeMeHH. COmpoTHBJEHHEe paMKH R. MHR}'KTHB-
HOCTBIO IIpeHebpeub.

6) Kak 3aBHCHT OT BpeMeHH MOMEHT CHJ, HeOOXOAHMbBII AJid
NoANePKAHUA [OCTOSHHOH CKOPOCTH BpalieHUSl DaMKH?
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10.

11.

K 3apaye 1.10,

le/IMepLI 3aaaud, pasﬁnpaeMblx Ha NPAKTUYICCKUX 3aHATHUAX.

Haiiti cmity KyJTOHOBCKOTO OTTAJIKMBAHMS JIBYX aTOMHBIX SIAEp JKeJe3a P PACCTOSIHUH
MesKIy uX nearpamu r=10"2cm.

HaiiTi HanpskEHHOCTH JIEKTPHYECKOro mois Ha paccrosHuu 1072cM oT mentpa sapa
ypaHa.

TodeuHsrit 3apsia q HAXOAUTCS HAJT IIEHTPOM KBaApaTHOH rurommafku. CTOpOHA IUIOIMIAKH
2a. PaccTostHme OT 3apsiaa 1o mwiomaaky a. Haittu motok Bektopa E uepes mmomanky.
JIBe GeckOHEUYHbIE MapaJUICTbHbIE TUIOCKOCTH MMEIOT IOBEPXHOCTHBIE MIIOTHOCTH 3apsiaa
6. Halitu HanpspKEHHOCTH NOJISL B IPOCTPAHCTBE.

JIBa TOHKHX JUIMHHBIX MApaJUIeIbHBIX CTEPIKHS UMEIOT JIMHEHHYIO IJIOTHOCTH 3apsiaa A.
Paccrossnne wmexny crepxkHsamu d. Haiitm HanpskE€HHOCTP TOJSA HA  TMPSIMBIX,
PacIIONIOKEHHBIX Ha PACCTOSHUM d OT KaXKIOTO CTEPIKHSI.

CauHIOBBIH mapuk (p=11.3r/cmM®) auameTpom .5cm nomemén B rmiepus (p=1.26r/cm?).
Onpenenure 3apsii IapuKa, €CIM B OJHOPOIHOM DJIEKTPOCTATHYECKOM II0JIE IIAPUK
OKa3ajcs B3BELICHHBIM B TJMIEPUHE. DJIEKTPOCTATHUECKOE IIOJIE  HAIMPaBJICHO
BEPTUKAIBHO BBEPX M €r0 HanpspkEHHOCTh E=4kB/cM.

JIBa Toueunbix 3apsga 4 u -2 HKJI COOTBETCTBEHHO, HAXOIATCS APYr OT [pyra Ha
paccrosinun 60cM. Onpenenute HanpsKEHHOCTH E mons B Touke, jexalied nocepeanHe
Mexnay 3apsaamu. Uemy paBHa HANPsHDKEHHOCTD, €CIIM BTOPOM 3apsijl MOJIOKUTEIbHBIHN 7

B onHopoaHo 3apsbkeHHOM Hiape paanycoM R ¢ 00bEMHOI MIIOTHOCTHIO 3apsiia p UMEETCs
cepuaeckas monocts fuamerpoM R. Haiiti Hanpsok€HHOCTH 1ot B Toukax A u B.

R
o] —— o Lo ———— =

A °
— —

R

9.

BeckoHeuHast TI0CKOCTh MMEET MOBEPXHOCTHYIO MIIOTHOCTD 3apsana o=. 1MxKi/m?. Haiitu
Pa3HOCTh MOTEHUMAIOB MEXAY TOYKOH, HAXOIAIIEHCS HAa IJIOCKOCTH, U TOYKOH,
Haxosmeics B 20CM 0T TJIOCKOCTH.

DIEKTPOCTATHIECKOE TOJIE CO3AAETCSI pABHOMEPHO 3apsKCHHBIM IIapoM pagunycoM R=1m
¢ obommmM 3apsaom q=50uK:. Onpeaenuts pa3HOCTh TOTSHIIMAIIOB /IS TOUEK, YAaaEHHBIX
OT IIeHTpa Iapa Ha pacctosaus: 1) ri=1.5m, r=2m; 2) r1=.3m, rn=.8M.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

ManeHpkOMy IIapUKYy Maccoll m  COOOMMIM CKOPOCTh V, HAaIpaBICHHYIO
MEPHEHIUKYISIPHO K OJHOPOJHO 3apsHKEHHOM IUIOCKOCTH C IJIOTHOCTHIO 3apsiza o. B
HavyaJlbHBIA MOMEHT IIAPUK HaxXOOWICsd Ha pacctosiHuu { oT mwiockoctu. Ha kakoe
MUHHMaJIbHOE paccTosiHue d mapuk MpuOIM3UTCS K TUIOCKOCTH, eciu ero 3apsn q? [pu
KaKOW MUHUMAaJIbHOM CKOPOCTH IAPHK YAAPUTCS O IUIOCKOCTH?
Omnpenenute notok O BekTOpa HAMPSHKEHHOCTU AJIEKTPOCTATHUECKOTO MO 4Yepe3
cepHrUYECKYIO ITOBEPXHOCTD, 0XBATHIBAIONIYIO TOUYeUHBIE 3apsaanpl Q=5SHKn n Q,=-2uK.
Ha nexoTtopoMm paccTossHUM OT OECKOHEYHOH PABHOMEPHO 3apsDKEHHOM IUIOCKOCTH C
IOBEPXHOCTHOM MIOTHOCTHIO 6=.1HK1/cM? pacnionoskeHa kpyrias niaacTunka. Hopmans k
IUIOCKOCTH IUIACTHHKHM COCTABJISAET ¢ JMHHAMH Hanpsokénnoct yron 30°. Onpenemmre
moTok O BEKTOpa HANPSHKEHHOCTH Yepe3 ATy INIACTHHKY, €Clii e€ paauyc 1 paBeH 15¢cMm.
Omnpenennute TMOBEPXHOCTHYIO IUIOTHOCTH 3apsifia, CO3JAIOIIETO BOJIM3M IMOBEPXHOCTH
3emim HanpspxEHHOCTH E=200 B/M™M.
[Ton meWicTBHEM 3JIEKTPOCTATUYECKOTO TIOJISI PABHOMEPHO 3apsHKEHHON OEeCKOHEYHOM
wiockocT Toueuynbld 3apsa Q=1HKn mnepemectmics BOoJib CHJIOBOW JIMHUM Ha
paccrosiHue r=1cM; TpH 3TOM coBepieHa padoTta 2mk/[x. Onpenennute MOBEPXHOCTHYIO
IUIOTHOCTD 3apsia Ha TIOCKOCTH.
[Ton meWicTBHEM 3JIEKTPOCTATUYECKOTO TIONISI PABHOMEPHO 3apsHKEHHON OECKOHEYHOM
IUIOCKOCTH ToueuHbId 3apsia Q=1uKn nepemectuics BOOJIb SKBUIOTEHUUAIBHON JTMHUH
Ha paccrosiaue 1=1cm. Haiinure coBepii€nnyro 3apsaaom paldoTy.
Haiiti cnmy, IefCTBYIONTYIO Ha TUTIOJb B 3JIEKTPUYECKOM I0JIE TOYEYHOTO 3apsiaa .
JIMmonsHBIA MOMEHT d JMIOJIS JISKUT Ha MPSAMOH, TPOXOISIIeH depe3 IUIOb U 3apsij (.
HaiitTn noTeHIManbH Y0 SHEPTHIO EKTPUUECKOTO AUIIOJIS C AUTIOIbHBIM MOMEHTOM d B
OTHOPOJTHOM DJIEKTPHUYECKOM IT0JIE, HAPsKEHHOCTH KOoToporo E.
Paccrosiare Mexxny neHTpamu 1Byx nposoasmmx chep d>2R, roe R — paanyc cdep. Ha
OJTHY U3 HUX HAHOCAT 3apsi +(, Ha pyryto —q. CpaBHUTH CHITy B3aUMOJCHCTBUS cdep ¢
CHJION B3aUMOJICHCTBHSI IBYX TOUCUHBIX 3apSA0B (, HAXOASIIUXCS Ha PacCTOSHUH d.
Meranmueckuil mapuk pagnycom R=2cwm c 3apsgom q=3MxKi npuBoasT B
COMPUKOCHOBEHHUE C HE3aPSHKEHHBIM METAJUTMUECKUM IAapUKOM paauycoM 1=1cm. Haiitu
CHJIy B3aUMOJEWCTBUSI IIApuKOB F, ecianm paccrosiHMe MEXIy UX LEHTpamu Iocie
pazbenuaenus d=50cum.
Ha merammmgeckoit cdepe pammycom 15cm Haxomutes 3apsn Q=2vKn. Omnpenemure
HaIpsDKEHHOCTH E 2lEeKTpUYecKoTo MoJs:

a. Ha paccrosHuU 11=10cM OoT meHTpa chepsr;

b. Ha moBepxHOCTH chepsl;

C. Ha paccTosHHU 1=20CM OT eHTpa chepsl.
[Moctpoiite rpaduk 3aBucumoctu E(r).
Illap pamuycom R=10cM 3apsiskeH paBHOMEPHO ¢ 00BEMHON MIOTHOCTBIO p=10HK/M>.
Onpenenure HANPSKEHHOCTH 3JEKTPOCTATUYECKOTO IMOJIS:

a. HapaccrosHuM r1=10cM OT LeHTpa 1apa;

b. Ha paccTosHum r=20cM OT IEHTpa mmapa.
[Moctpoiite rpaduk 3aBucumoctu E(r).
[Tone co3maHo JABYMS paBHOMEPHO 3apsDKCHHBIMH KOHIIGHTPUYECKHMHU cdepamu
pammycamu Ri=5cm n Ry=8cwm. 3apsinsr chep coorBeTcTBeHHO paBHbl Q1=2HKu Q=-11K.
Onpenenure HANPSHKEHHOCTD AIIEKTPOCTATHUECKOTO MOJIST B TOUKAX, JIEKAIIUX OT LIEHTPa
cdep Ha paccrosHusIX: 1) 11=3cM; 2) r2=6¢M; 3) r3=10cMm. T[TocTpoiite rpaduk 3aBUCUMOCTH
E(r).
JINMHHBIA TpsIMOW TPOBOJ, PAaCIOJIOKEHHBI B BaKyyMe, HECET 3apsil, paBHOMEpPHO
pactpenenéHHbIii o Bcel [UIMHE MPOBOJIA ¢ IMHEHHOH IoTHOCTRI0 2HKI/M. Onpenenure
HanpspKEHHOCTH E 35eKTpocTaTudecKoro moisi Ha pacCcTOSAHUU 1=1M OT MPOBOAA.
PaccrosiHre Mexxy mIacTHHAMH TUIOCKOTO KOHIeHcaTopa coctaBisieT d=5mm. [ocie
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27.

28.

29.

30.

31.

32.

33.

34.

35.

3apsIKM  KOHJIEHCaTopa 10 pasHoctu mnotreHiuaios U=500B wmexny mnmacturammn
KOHZIGHCATOpa BIBUHYIM CTEKISIHHYHO  miacTuHkKy (e=7). Omnpegemute: 1)
JTUBJIEKTPUYECKYI0 BOCTIPUMMYHUBOCTD CTEKIIA; 2) MOBEPXHOCTHYIO MJIOTHOCTh CBA3AHHBIX
3apsAA0B Ha CTEKIAHHOM MJIACTUHKE.

Me:xny niaacTiHaMy IUIOCKOTO KOHAEHCATOpa MOMEIICHO JBa CIOS JUAIEKTPUKA —
crmoasHas TactuHka (€1=7) tommuHoi di=1mMM u mapadun (£2=2) TommuHON da=.5MM.
Onpenenute: 1) HaNPsSKEHHOCTH JEKTPOCTATUYECKUX IOJIEH B CIOSX AUDJIEKTPHUKA; 2)
JNEKTPUYECKOE CMEIICHHE, €ClIM Pa3HOCTh MOTCHIHAJIOB MEXKAY IUIACTUHAMHU
koHgeHcaropa U=500B.

Paznocth motentnanos mexny Toukamu A u B U=9B. EMkocThb KOHJEHCAaTOPOB
coorBercTBeHHO paBHa Ci=3mk( u Co;=6Mxd. OnpenenuTe: 1) 3apsiasl q1 1 q2; 2) pa3HOCTH
notenruanos Uy n Uz Ha 00KIaKax KaXK0ro KOHJEHCATOPA.

B omHOpoaHOE 3MeKkTpocTaTndeckoe mosie HanpsopkEHHOCThI0 Eg=700B/M
MEPIIEHANKYISIPHO TIOJI0 TIOMECTHIIN CTEKIIIHHYIO TUIACTUHKY (£=7) TomumHo# d=1.5Mm
u miommazaso 200cm?. OnpesesuTe: 1) TOBEPXHOCTHYIO MIOTHOCTh CBA3AHHBIX 3aPAI0B HA
CTEKJIE; 2) DHEPIUI0 3JIEKTPOCTATHUYECKOTO IIOJIs, COCPEIOTOUYECHHYIO B IUIACTHHE; 3)
HanpsDKEHHOCTD  3JICKTPOCTATHUYECKOTO OISl BHYTPHU IUIACTHHBI;  4)3JEKTPUUIECKOE
CMEILIEHUE BHYTPH IUJIACTHUHBI; 5) MOISIPU30BAHHOCTh CTEKIIA.

Onpenenute paccTosiHUE MEKAY IIIACTUHAMU IJIOCKOTO KOHAEHCATOPA, ECIIM MEXY HUMU
MpUJIOXKeHa pa3HOCTh ToteHmuanoB U=150B, npuuéM miomans KaXXAoW IUIACTUHBI
S=100cm2, e€ 3apsag Q=10uKun. [udmekTpukom ciykuT ciroga (e=7).

K nmactuHam niaockoro BO3AYIIHOTO KOHAEHCATOPA MPUIIOKEHA Pa3HOCTh MOTEHIIMAJIOB
U1=500B. ITnomane mmactur S=200cm3, paccrosaue mexay Humu d=1.5mm. [ocne
OTKJIIOYEHHUS! KOHIAEHCAaTopa OT MCTOYHHKA HANpPSDKEHUS B NPOCTPAHCTBO MEXKIY
TulacTHHaM# BHecnn mapaduH (e=2). Ompenenure pazHOCTh MOTEHIHANoB Uz MexIy
IUTACTUHAMH TIOCNE BHECEHMs AudNeKTpuka. Omnpenenure Takke EMKOCTH KOHAEHCAaTopa
Ci u C; 10 1 mocse BHECEHUS IUAJICKTPHUKA.

Onpenenure HANPSHKEHHOCTh AJIEKTPOCTATUYECKOTO IOJSI HA PACCTOSHUU X=2CM OT
[EHTpa BO3AYITHOTO CEepHuecKoro KOHIEHcaTopa, OO0pa30BaHHOTO ABYMs chepamu
(BHYTpeHHHI panuyc ri=lcM, BHEHMIHUH - 12=3CM), MEKAY KOTOPBIMH IPHUIOKECHA
pasHocth notenuuanoB U=1kB.

Onpenenure émkocts C GaTaper KOHIEHCATOPOB, H300pakEHHON Ha pUCyHKe. EMKoCTh
Kax0ro KoHaeHcatopa Ci=1Mkd.

Cua Toka B IpOBOJHUKE paBHOMEpHO HapacTaeT oT lo=0 1o [=2A B TeueHue BpeMeHH
1=5cek. Omnpenenure 3apsia, NPOLICAUINMI MO0 MTPOBOAHUKY.

ITo MeJHOMY NIPOBOJHUKY cedeHreM .8MM> TeuéT Tok 80ma. HaiiiuTe cpeHion ckopocTh
YIOPSAOYEHHOTO ABM)KEHUSI BJIEKTPOHOB BJOJIb NMPOBOAHKKA, Mpenrnojaras, 4ro Ha
KQXIBIA aTOM MeOU TPUXOIUTCS OAWH CBOOOMHBIA ANeKTpoH. [ImoTHOCTH Memu
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

p=8.91/cM’=8.9¢10°kr/M>, MomneKymspHBIH Bec M=63.5Kr/MONb, 3apA;  JIEKTPOHA
e=1.610""Kn, uncno Asorampo Na=6.02¢10%*moms .

Omnpenenute 0011ICe COMPOTHBICHUE MEKAY TOUKaMu A u B 1ienu, npeacTaBaeHHO| Ha
pucynke a) (0) — skBUBajeHTHas cxeMma), eciii Ri=lom, R>=30M, R3=R4=Rs =20m,
Rs=4om.

Ft1 Ry R3

Yepes maMiry HakaMBaHUA TEUET TOK, paBHBINA [=.6A. Temmeparypa BoIb(ppaMoBOil HUTH
muametpoM d=.1mm pasHa t=2200°C. Tok MOABOAMTCS MEIHBIM MPOBOJOM CEYECHUEM
S=6Mm>. OnpeieuTe HANPSHKEHHOCTD SEKTPHUECKOro MoJist: 1) B Bobhpame (yaenbHoe
conpotusienue npu 0°C po=55HOMeM, TemrepaTypHblii K03(Q(QHIMEHT CONPOTUBICHHUS
0=.0045°C™"); 2) B Mmeut (p2=17HOM*M).

Omnpesienure MIOTHOCTh TOKA, €CIU 3a 2¢ Yepe3 MPOBOJHHK cedeHueM 1.6MM? MpoILIo
2-10" snexTpoHOB.

Onpenenute cyMMapHbI UMIYABC JIEKTPOHOB B MPsAMOM IpoBoae AmmHoi {=500M, mo
KoTopoMy TeuéT Tok [=20A.

B nenm na pucynke ammepmerp mokasbiBaeT cmiy Toka [=1.5A. Cuna Toka uepe3
compotuBneane R; paBHa [1=.5A. ComporuBnernne R,=20m, R3;=60m. Omnpenemute
conpoTtusneHue Ry, a Takxe crity TOKOB Iz 1 I3, mporekaronmx uepe3 Ra n Ra.

Cuna Toka B mpoBogaUKE conpotuBieHrneM R=1200M paBHOMepHO Bo3pacTaeT oT [p=0 mo
Imax=5A 3a Bpems 1=15cek. Omnpenenure BbIIEIHUBILEECS 3a 3TO BPEMs B IPOBOJHHKE
KOJIMYECTBO TEIUIOTHI.

Onpenenure HANPSHKEHHOCTH 3JEKTPUUECKOTO TOJISl B A TIOMUHUEBOM MTPOBOIHUKE
006BEMOM V=10cM?, eciTi NpH MPOXOKIEHUH TI0 HEMY TIOCTOSHHOTO TOKA 32 BpeMs t=5MUH
BBIICTIMIIOCH KOJM4YecTBO TermnoThl Q=2.3k/[x. YaenpHOE CONPOTHUBICHHE ATFOMUHUSI
p=26HOM*M.

Ha pucynke conportusnenue norennuomerpa R=20000m, BHyTpeHHEE CONPOTUBICHUE
BoibT™MeTpa Ry=50000Mm, U¢=220B. Onpeaenure mnoka3aHue BOJIBTMETPA, E€CIH
MOABMKHBIA KOHTAKT HAXOUTCS MMOCEPEINHE MOTCHLIUOMETPA.

U
=

0

Onpenenute D[AC — E, 1 BHyTpeHHee CONPOTHBICHHE I MCTOYHHMKA TOKA, €CIU BO
BHEIIHEH 1lenH Mpu cuie Toka 4A pa3BuBaetcs MomHocTs 10BT, a mpu cune Toka 2A —
8BT.
Ha pucynke Ri=R>=500m, R3=1000m, C=50u¢. Onpenenmure 3/]C nctounuka,
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46.

48.

49.

50.

51.

52.

53.

54.

npeHeOperasi €ro BHYTPEHHMM COMPOTHBICHHEM, €CIM 3apsAl Ha KOHIEHCATOpe
q=2.2mxK1.
c

Ha pucynke E=2B, Ri=600M, R2=400M, R3=R4=200M 1 Rc=1000M. Onpenennte cuiry
TOKa I uepes3 rampBaHoMeTp.

R4=4R. Onpenenure 3apsix Ha KOHIEHCATOPE.

Onpenennte MUHIMAJIBHYIO CKOPOCTh 3JIEKTPOHA, HEOOXOIMMYIO JJI1 HOHU3ALUH aToMa
BOJIOPO/Ia, €CITM TIOTCHIIMANl HOHM3AIMK aToma Bojopoaa Ui=13.6B.

Pamka, miommas KoTopoit S=16cm?, Bparaercst B 0JHOPOTHOM MArHUTHOM TIOJIE C
yacToToit n=2cek”!. Och BpallleHHs] HAXOAUTCA B IWIOCKOCTH PAMKH U TIepPHEHIUKYIAPHA K
HaNpaBJIeHUIO MarHUTHOTO ToJis1. Hanpspk€aHocTs MarauTHOTO 1ot H=79.6xA/M. Haiitu
3aBHCHMOCTh MArHUTHOTO MOTOKa @, MPOHM3BIBAIOIIETO paMKy, OT BpeMeHH t U
HauOoJbee 3Ha4ueHUE D max MATHUTHOTO MOTOKA.

Kenesnsiii 00pasen IOMEEH B MarHUTHOE 1T0JIE HANPsDKEHHOCTRI0 H=796 A/M. Haiitn
MAarHMTHYIO IPOHUIIAEMOCTD [L KeJie3a.

CKOJIbKO aMITep-BUTKOB MOTPEOyeTCs IS CO3aHus MarHUTHOTO notoka ®=.42MB0 B

COJICHOUZIE C JKENIE3HBIM CEpPJICYHUKOM JUTMHOU | =120cm 1 nomansio MOTIEPEYHOTO
ceuenns S=3cm>?

Pabora Brixoga anexrpona u3 Mmeramwia A=2.53B. Onpenennte CKOPOCTh BHIJIETAIOIIETO U3
MeTajuIa »IeKTPOHa, el OH o0nafgaet sueprueit W=10"18]x.

Tox HachlIEHUsT NPHU HECAMOCTOSTENBHOM paspsne lu.c—=6.4nA. Haiinure umcino map
HMOHOB, CO3/1aBa€MBbIX 3a 1C BHEIIHUM MOHU3ATOPOM.

B omnoponHoe marautHOEe mojyie ¢ mHAyKOued B=.1Tn momemeHa kBajgpaTHas pamka
wiomanaslo S=25cm’. Hopmanb K IJIOCKOCTH DPAaMKH COCTAB/Ise€T C HampaBjieHHEM
MarauTHOTO 1o yros 60°. OnpenenuTe Bpamaromii MOMEHT, IHCTBYIOIIMI HA PAMKY,
ecnu 1o Hel TedeT Tok [=1A.
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55. Hanpsx€aHOCTh H MATHUTHOTO NOJIS B IEHTPE KPYrOBOTO BUTKA C MATHUTHBIM MOMEHTOM
pw=1.5AM? paBna 150A/M. Onpesienute: 1) paguyc BUTKa; 2) CUILy TOKA B BUTKE.
56. MarHUTHBIM TIOTOK CKBO3b cosieHoun (0e3 cepaeunnka) @=5mkB6. Halitn MarHUTHBIN

MOMEHT P COJICHOM]IA, ECJIN €ro JIJIMHA ' =25cm.

57. J1Ba NpSIMOJIMHENHBIX JJIMHHBIX MapalyIeIbHBIX MPOBOAHUKA HAaXOIATCS HAa HEKOTOPOM
paccrosstHuM Apyr oT gpyra. 1lo mpoBOgHWMKAaM TEKYyT OJIMHAKOBBIE TOKH B OJHOM
HanpasineHuu. Haiitu Toxu [ u Iz, Tekymmme no xaxaoMy U3 NpOBOIHHUKOB, ECIIA U3BECTHO,
9TO Ui TOTO, YTOOBI Pa3BHHYTH 3TH TPOBOJHUKM HA BJIBOE OOJBIIEE PACCTOSHHE,

A==
MPHIIUIOCH COBEPIINTH PabOTy (Ha €AUHUILY JUIMHBI IPOBOIHUKOB) MK J[x/M.

58. OnexkTpoH BIE€TaeT B OJHOPOAHOE MArHUTHOE II0JIE, HAmpaBlI€HUE KOTOPOTO
TNepHeHINKyIIpHO K HANpPaBIeHHIO ero JBuskeHus. CKOpOCTh deKkTpoHa v=4107m/cek.
Wanykims marautaoro moist B=1mTn Haifti TaHreHImManpHOE a; U HOPMAaIBHOE A,
YCKOPEHUS 3JIEKTPOHA B MArHUTHOM TIOJIE.

59. [IpoTOH W SIEKTPOH, ABUTA’Ch C OJWHAKOBOW CKOPOCTHIO, BIETAIOT B OJHOPOIHOE
MarHuTHOE Toje. Bo ckombko pa3 pammyc KpuBU3HBI R Tpaekropuu mpoTtoHa OoJbIie
paanyca kpuBu3HBI Ro Tpaekropuu snexkrpona?

60. JIBa 6eCKOHEUHBIX MPSIMOJIMHEWHBIX apaUICIbHBIX IPOBOIHMKA C OMHAKOBBIMHU TOKaMH,
TEKYIHMHU B OJHOM HamnpaBJICHUH, HAXOJSATCS IPYr OT Apyra Ha paccrostHuu R. YToOBI X
pa3aBuUHYTH 10 paccrosiHusl 2R, Ha KaXIOpld CaHTUMETP MJIMHBI TNPOBOJHHUKA
3arpagmuBaercs padora A=138 u/[)x. Onpenenure cuiy TOKa B TPOBOTHUKAX.

61. Onpenenute UUPKYISIIUIO BEKTOPAa MAarHUTHOM MHIYKLIMH MO OKPY>KHOCTH, Yepe3 LIEHTP
KOTOpOW TMEPHNEeHAUKYISIPHO €€ TIUIOCKOCTH TPOXOAUT OECKOHEYHO  JUTMHHBIN
MPSIMOJIMHEHHBIN MPOBOJ, IO KOTOPOMY TEUET TOK [=5A.

62. Conenonp mumHoit {=.5m copepxut N=1000 BuTkoB. Onpeaenure MarHUTHYIO HHAYKIUIO
B nons BHYTpU coseHOMIA, €CTIH CONPOTHBICHHE ero 00MOTKH R=120 OwMm, a HanpspxkeHne
Ha e¢ koHuax U=60B.

63. Conenoup, quamerpoM d=4cm, umeromuii N=500 BHTKOB, MOMEIMIEH B MAarHUTHOE TIOJIE,
WHAYKIHS KOTOPOTO M3MEHseTCsl co ckopocThio 1 MTi/c. Och coJeHOMIa COCTABISAET C
BEKTOPOM MAarHUTHOM HWHIYKIUMU  YrOJ a=45°. Ompenemure J/JC  wHIyKINH,
BO3HHUKAIOIIEH B COJICHOH/IE.

64. Hanpsok€HHOCTH OJTHOPOAHOTO MAarHUTHOTO TIOJIS B TUIaThHE paBHa SA/M. Onpexenure
MarHMTHYIO MHIYKIHIO MOJIs,, CO3JaBA€MOI0 MOJICKYISIPHBIMU TOKaMHU, €CJIM MarHUTHAsI
BOCIIPMUMYHBOCTD MIATHHEI paBHa 3.6-107,

10 PecypcHoe o0ecnieueHue
e [lepeyeHnb 0CHOBHOI M 10TIOJTHUTEIHLHON YU4e0HOI JUTePaATYPHI

OcHo6Hasa yuebHaa numepamypa

CaBenneB, U.B. Kypc obmieii ¢u3uku: B 4 1. T. 2. DiekTpuyecTBO U MarHeTU3M. BOJHBL
OnTuka: yueoHoe ocodue / U.B. CasenbeB; moj oom. pen. B.M. CasenbeBa. — M.: KHOPYC,
2009. — 576 c.: un.

CusyxuH, /[.B. O6mmii kypc ¢usuku [DneKkTpoHHBIH pecypc]: yueOHOe ocodue : B 5-X T. /
J.B. CuByxuH. - 5-e u3a., crep. - Mocksa : @uzmatiut, 2009. - T. 3. DnextpuyecTso. - 655
c. - ISBN 978-5-9221-0673 // OBC «YuuBepcuterckas OubOmioreka onmaiiH» - URL:
http://biblioclub.ru/index.php?page=book&id=82998 (nara obpamenus: 17.05.2017). Pexum
JIOCTYIa: OTPAHUYCHHBIN 110 JIOTHHY U TIAPOJIIO

Tamm, U.E. OCHOBBI TEOpHH BIIEKTpUUIECTBA [ DNIEKTPOHHBIN pecypc]: yaeobHoe mocooue / U.E.
Tamwm. - 11-e uzn., uctp. u gom. - Mocksa : @uzmatiut, 2003. - 616 c. - ISBN 5-9221-0313-
X; !/ 3bC «YHHUBEpCHUTETCKAS OoubmmoTexa OHJIAHH - URL:
http://biblioclub.ru/index.php?page=book&id=69243 (nata obpamienus: 17.05.2017). Pexum
JIOCTYIa: OTPAHUYCHHBIN 110 JIOTHHY U TTAPOJTIO
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Hononnumensnasn numepamypa
Hybposckmii, B.I'. DnekrpryecTBo u MaraeTusMm [DnekTpoHHbIH pecypc]: COopHUK 3a1a9 U
npuMepbl WX pemeHus : ydeOHoe mocobume / B.I'. JlyOposckmii, I'.B. Xapmamos. -
Hosocubupck : HI'TY, 2011. - 92 c. - ISBN 978-5-7782-1600-6; // 9BC «YHuBepcuTeTCKAast
oubmmoreka onmaitn» - URL: http://biblioclub.ru/index.php?page=book&id=228733 (mata
oOpamenus: 17.05.2017). Pexum noctyna: orpaHUuEHHBINA 1O JOTHHY U [TapOJIE0
3omMepdenba, A. DeKkTpoauHaMuKa [ DNeKTpoHHBIN pecype] / A. 3oMMepdens ; moa pe.
I1.C. Dmpkunp ; mep. ¢ Hem. B.W. Kortos, H.b. Pyoun, b.B. Mensezesn. - Mocksa : lHou3aar,
1958. - 502 c. - ISBN 978-5-4475-2046-5 ; // ObC «YHuBepcurerckas OMOIMOTeKa OHIAH»
- URL: http:/biblioclub.ru/index.php?page=book&id=278421 (mata  oOpameHus:
17.05.2017). Pexum noctyna: orpaHUY€HHBIN 10 JIOTHHY U [1aPOJII0
Koxkosun, B.A. JlabopaTtopHbie paboThI 10 001IeH (hu3nke. DIeKTpudecTBo. : MeTroauaeckoe
nocobue / B. A. Kokorun, A. B. Kymukos, A. A. MacimkoB. - Mocksa : [Tpomereit, 2014. -
83c. : m. 978-5-7042-2536-2
CagenpeB, U.B. Kypc o6mieit ¢pusuku: B 4 1. T. 4. COopHUK BOTIPOCOB M 3aad 1O oOIIeit
¢usuke: yaednoe nmocodue / M.B. Casennes; moa oomr. pen. B.1. CasenseBa. — M.: KHOPYC,
2009. — 384 c.: m.
Xaspynsk B.I'. Kypc ¢usuku [Dnexrponnsiii pecypc]: Yuebnoe nocodue / B.I'. XaBpyHsK. -
M.: HULl UTH®PA-M, 2013. - 400 c.: 60x90 1/16. - (Bsicmee obpa3zoBanue: bakamaspuar).
(mepermmer)  ISBN  978-5-16-006395-9 //  OBC  "Znanium.com". -  URL:
http://znanium.com/bookread.php?book=375844 (mara oOpamenus: 17.05.2017). Pexum
JOCTYIa: OTPAHWYCHHBIN 110 JIOTHHY U TIAPOJITIO

L4 Hepnounqecmle H3JaHUA

BectHuk MOCKOBCKOTO TOCYZapCTBEHHOTO OOyacTHOTO YyHuBepcuteTta. Cepusi: Qusmka-
MaTeMaTHKa: HaydHBIH KypHai / Ydpenaurenb MOCKOBCKHI TOCYIapCTBEHHBINH 0OJIACTHOM
yauepcurer ['n. pen. A.C. byraes. - XKypnan ocHoBan B 1998 rony — Caiit xypHana:
http://vestnik-mgou.ru/Series/PhysicsMathematics IlonHbBIe 31€KTpOHHBIE BEpCHH CTaTel
KypHala IOCTYITHBI Ha calTe HaydHOH HsnekTpoHHO# OmOmmorekn «eLIBRARY.RUy:
https://elibrary.ru/title_about.asp?id=25657

. KypHan skcnepuMeHTaNbHOW M Teoperudeckor (usuku / Yupenutens: PAH, Unactutyr
¢usnaeckux npodiem nm. I1.JI. Kanmer PAH. T'n. pen. akanemux Aunpees A.®., UDIT PAH.
M.: Akanemusnatuentp «Haykay». - XKypuan ocnoBan B 1873 rony. IlonHble TeKcThI cTaTeit
JOCTYITHBI 110 TOJIUCKE Ha caiiTe HaydHOU snexTpoHHOW Ombmorekn «eLIBRARY.RUy»:
http://elibrary.ru/title_about.asp?id=8682 u na calite xypHana http://www.jetp.ac.ru/
Menununackas pusnka / Yapenutenb: Acconuanus MeIUIUHCKUX Gu3ukoB Poccnu; 1. per.
. @.-m. 1., ipod. B.A. KocteineB. — M.: Acconmanusi MEIUITMHCKUX Gu3nkoB Poccuu. —
XKypnan ocaoBan B 1995 roxay. [lonHble TEKCTHI cTaTel IOCTYMHBI MO MOJANUCKE HA calTe
Hay4qHOU 3NIEKTPOHHOMN OoubmoTexn «eLIBRARY.RU»:
https:/elibrary.ru/contents.asp ?titleid=10064

. Snepnas ¢usuka / Yapenurens: PAH, UznarensctBo «Hayka» , I'n. pen.: FO.I'. AGoB. — M.:
Axanemmsnaruentp «Hayka».- Xypnan ocuoBan B 1965 romy. IlomHble TekcThl craTeit
JOCTYITHBI 10 TOJIUCKE Ha caiiTe HaydHOU snexTpoHHOUW OmOmorekn «eLIBRARY.RU»:
http://elibrary.ru/contents.asp?issueid=1549086

o [lepeuens pecypcoB HH(POPMAIIMOHHO-TETEKOMMYHUKAIIMOHHOI ceTn « UHTEepHET»
InekmpoHHO-OubdIUOMEUHbIE CUCEMbl U 0A3bl OAHHBIX

1. OBC «Znanium.comy: http://znanium.com/
2. OBC «Jlauwy: https://e.lanbook.com/
3. OBC «Opaiit»: https://biblio-online.ru/
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OBbC «YHuBepcuTerckas oubimoreka oHmait»: http://biblioclub.ru/

Hayunas snexrponnas 6udmoreka (PYHOB) «eLIBRARY.RU»: http://elibrary.ru
Hammonanpnas snexrponHas 6ubmmoTteka (HIB): http://H36.pd/

ba3bl nanHbIX poccuiickux xypHanoB kommanuu «East Viewy: https://dlib.eastview.com/

RO

Hay-mbte nOUCKoeble cucmemal

1. Google Scholar - mouckoBas cucrema 1o HaydHOM JUTEpaType. BKiIrodaeT ctaTby KpYyMHBIX
HAyJYHBIX W3IaTENbCTB, APXWBBI MPETPHUHTOB, IMyOJUKAIMH Ha CalTaX yHHUBEPCUTETOB,
HAyYHBIX OOIIECTB U APYrUX HayIHBIX OpraHu3anmii https://scholar.google.ru/

2. SciGuide - HaBHTaTOp MO 3apyOEKHBIM HAYIHBIM DJIEKTPOHHBIM PECypcaM OTKPBITOTO
JocTyma. http://www.prometeus.nsc.ru/sciguide/page0601.ssi

3. WorldWideScience.org - Ti00anpHasi Hay4yHas I[IOMCKOBAas CHCTEMa, KOTOpPAas OCYILECTBIISET
MOWCK WH(pOpMAIMK 10 HAIMOHAJIGHBIM M MEXIYHApOIHBIM HAaydHBIM 0a3aM JaHHBIX H
nopTanam. http://worldwidescience.org/

4. ArXiv.org - HaAy9HO-TIOMCKOBAsl CHCTEMa, CICHUATM3HPYETCS B 00JIACTAX: KOMITBIOTEPHBIX
HayK, acTpo(U3NKH, PU3UKH, MATEMAaTHKH, KBAHTOBOW OMOJIOTHH. http://arxiv.org/

IIpogpeccuonanvuuie pecypcot cemu «Humepnemy»
1. ®enepampHas nHGOpMaIMOHHAs crucTeMa «EIMHOE OKHO AOCTYIa K HHPOPMAIMOHHBIM
pecypcamy»: http://window.edu.ru/, pazaen ®@u3zmnka / DICKTPUICCTBO U MATHETH3M:
http://window.edu.ru/catalog/resources?p rubr=2.2.74.6.7

MaTepHaJ’leO-TeX}II/I‘leCKOC odecrneueHune JAUCIHHUIIVINHBI
J1nist TpoBeIeHNS JIEKIIMOHHBIX W MPAKTUYECKUX 3aHATHIA UCTIONB3YeTCs CTaHIapTHAs
ayauropus. [JucuummHa obecniedeHa He0OX0JMMBIM MTPOTPAMMHBIM 00€CTIed eHHEM, KOTOPOe
HaXOJHUTCsS B cBOOOAHOM JjiocTyne (mporpamMmbl Open office).
Bce HeoOXxomumble ydeOHO-METONUYECKHE MaTepUalbl pa3MEIIeHbl B JIOKATBHON CEeTH
¢umana. TaM ke MOMEIIEHBI TOCOOUSI U PYKOBOJICTBA.

11 S3bIk mpenogaBaHus
Pyccknii
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