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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenuyuna @IroC: OIIK.1 cnnocoGHOCTH NPEACTABIATH aIeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUIA
HAYTHYI0 KAPTHHY MHPA HA 0CHOBE 3HAHNISI OCHOBHBIX IOJI0/KeHMIl, 3aK0HOB W METO0B €CTECTBEHHBIX HAYK H
MATEMATHKH; ¢ YACHIU C/LEOVIOUUX PE3YIbHIANI08 00y UeHU:

y4. yMeTb NPUMEHSIT OCHOBHbIE METOZbI (DU3NUECKOIO UCCNIEA0BAHNS SIBIEHMNIA U CBOWCTB 06LEKTOB
MaTepuanbHOro Mypa

Komnemenuyua @roc: 11K.1
CHOCOGHOCTD K AHAIM3Y HOCTABJICHHOI 3a/1a4H HCCTIeI0BAHNI B 00,1aCTH IPNGOPOCTPOEHHSI; ¢ “acmu
CEOYIONUX Pe3yTbmanmos ooyuenHus:

37. 3HaTb OCHOBHbIE 3aKOHbI (*)VI3I/IKVI, ABndaroLneca 6a30BbIMU ONA peleHna 3agad I'IpOdJeCCVIOHaI'IbHOI\/‘I
[eATeNnbHOCTU

2. TpeboBaHuss HI'TY K pe3ynbTaTaM 0CBOEHUS ANCLUUM/INHbI

Tabnuua 2.1
PEBy}'IbTaTbI N3yveHnsa gncunnInHbl no ypoBHAM 0CBOEHUA (I/IMeTb CDOprI opraHumsaunn
npeacTaB/ieHWe, 3HaTb, YMeTb, BNaJeTh) 3aHATWIA

Teopua aneKTpomMarHATHOro nons

OlMK.1.y4 ymeTb MPUMEHSTb OCHOBHbIE MeTOAbI (HM31NYECKOr0 UCC/eA0BaHUS ABNEHNIA U
CBOWCTB 06bEKTOB MaTepmasibHOro Mmpa

1.yMETB TIPUMEHATE OCHOBHBIE METOBL @HSH‘IGCKOFO HUCCIIEIOBAHUS SIBJIICHUN U rlpaKTquCKme 3aHATNS,
CBOMCTB OOBEKTOB MaTepHAIBHOTO MUPa CamocToarenbHasa pa60Ta

MK.1.37 3HaTb OCHOBHbIle 3aKOHbI (PU3NKN, ABASAIOLLMECA 6a30BbIMU AN1S PELLIEHUS 3aaay
NPoecCUOHaNbHOM AeATeNbHOCTYU

2.3HATH OCHOBHBIE 3aKOHBI (DM3UKH, ABISOIIKECS Ga30BBIME UL PelleHns 3aa1 | [lekumu; CaMocToATeNbHaA
npoeccHoHaIbHOM eI TeTEHOCTH pa6oTa

3. CofiepyXaHuie 1 CTPYKTypa y4e6HO AUCUMNANHbI

Tabnmuya 3.1
CcCblIKM Ha
o AKTUBHbIE
TeMmbl nekuni Yacbl pe3ynbTaThbl YyebHada aesaTeNlbHOCTb
(popmbl, yac, 06y4eHus

CemecTp: 5

AvpakTndeckas eguHnua: NMpUHLUN OTHOCUTENIBHOCTU U MUKPOCKOMNYECKME YPaBHEHUSA
MakcBesnna

1. 1. PenaTnBmncTckoe 0606LLeHNE
3aKOHaagnHamMnKn HboTOHa.
[B/KeHVe 3apsXKeHHbIX YacTuL, B
3M1EKTPOOMArHMUTHbIX NOMAX.

2. TeH30p 3M1eKTPOMarHUTHOro
nons n npeo6pasoBaHms JSlopeHua

OcCyLLeCTBNSET PENSATUBUCTCKOE
0000LLIeHNe 3aKOHa ANHAMUKN
HbtoToHa. OnuncbiBaeT
ABWKEHME 3apsKEHHbIX YacTuL,

4Nn4a noneu.

B 3/IEKTPOMArHUTHbIX NONAX.
3. MNprHLMN OTHOCUTENILHOCTYU 1 0 8 2

Yuutcs npumMeHaTb
MWKPOCKOMNYECKME ypaBHEHUA

npeobpasosaHus JlopeHua 4/is
MakcBsenna.

nonei. BoelBoguT cuctemy
ypaBHeHuIi MakcBenna B
Pas/IMYHbIX hopmax

4, 3aKOHbI COXPaHeHNs SHePrum u
UMMynbca 4N8 CUCTEMbI
3N1EKTPOMArHUTHbIX NOJEN 1
3apsXKEHHbIX YacTuy,. TeHsop
HaTsXKeHMn Makcsenna.

AvpakTuueckas eguHnua: MPUHLMN HAVMEHbLLIETO AENCTBUS Y YPaBHEHUS ABVKEHUS /1S
3aPSHKEHHbIX YaCTUL, U NMONEBbIX CUCTEM.




2. 1. CKanspHblii 1 BEKTOPHbIA
noTeHUuanbl 4N
3NEKTPOMArHUTHOro Noss.
UeTbipexnoTeHLman.
KanmbpoBouHble npeobpa3oBaHus
415 NOTEHLMaN0B.

2. MpuHUMN HaVIMeHbLLEro
[ENCTBMA N ypaBHEHWE [BVKEHNS
[N19 3apSHKEHHOM YacTULbl BO
BHELLUHEM 3/1eKTPOMarH1THOM
none. [leficTBme 1 ypaBHeHUs
NarpaHxa 419 Lernoyky aToMoB U
ee KOHTUHYa/IbHOro npejena.

3. MpuHUMN HaMeHbLLEro
[EeVCTBUS ANA KNACCUYeCKnX
MonesbIX cucTeM. [leiicTeue u
ypaBHeHuWs JlarpaHxa anis
3NEKTPOMarHUTHOro Nons.
SneKTpoMarHMTHOE nose, Kak
KaSIMbpoBOYHOE.

YunTcs: BBOAUTb NOTEHLMabI
3N1EKTPOMArHUTHOrO Nons;
nony4yaTb ypaBHEHWS ABUKEHUS
AN8 4acTUL, ¥ Nosel ¢ MOMOLLLbIO
NPVHLUMNA HAUMEHbLLETO
AeiACTBYS..

AupakTudeckasa egnHuLa: YpasH

EHUA INEKTPOCTATUKN N NX NPUMEHEHUA.

3. 1. ¥YpaBHeHWA 3N1eKTPOCTATUKMN.
YpaBHeHus Jlannaca u MNyaccoHa,
CBOWCTBA X PELLEHWIA.
MynbTUNONBLHOE pa3foXeHue ans
noTeHUmana orpaHUYeHHON B
NPOCTPaHCTBE CUCTEMbI 3aPAL0B.

1. Yuntca npuMeHsTb
ypaBHeHud Jlannaca v NyaccoHa
K pacyeTy 3/1eKTPOCTATUYECKNX
nonei. 3HaKOMMTCS C
MYNbTUNONbHBIMU

2. CYICTEMa 3apsi10B BO BHELLIHEM 0 6 2 pasNoXeHUAMMN 41 Nonen 1 nx
) NPUMEHEHNAMMN.
nosie, 3HepPrusi CUCTeMbI 3apAL0B. P
CUNa W MOMEHT CH/TbI 2. OnucbIBaeT nosefeHne
o ' o CUCTEM 3apSXKEeHHbIX YacTuL, BO
[eCTBYIOLLME HA 3M1EKTPUYECKIIA
o BHELLUHEM 3/1eKTPOCTATUYECKOM
[ANNOJIbHBIA MOMEHT BO BHELLIHEM
none rnone.
AnpakTnyeckasn eanHuMLA: Y paBHeEHUA MarHUTOCTaTUKN N NX NPUMEHEHNS.
4. MarHuTHOe none orpaHNYeHHoM
B NPOCTDAHCTBE CUCTEMbI M3yyaeT marHuUTHble Nons
o CUCTEM CTaLMOHAPHbLIX TOKOB C
CTaLMOHAPHLIX TOKOB. MarHuTHbIN 4 P
MOMEeHT. B3anmopelicTeme rIOMOLLIO MynbTUNOALHOTO
' 0 4 2 pasnoXxeHus.

MarHMTHOrO MOMEHTa C BHELLHWM
MarHWTHbIM MO/EM: CUNA Y MOMEHT
CWMbl, AENCTBYIOWME Ha
MarHUTHbIA AUNONb.

3HaKOMMTCS C NOBEAEHNEM
CUCTEM CTaLMOHaPHbLIX TOKOB BO
BHELLHEM MarHUTHOM MoJie.

AvpakTnyeckas eanHuua: Mpobnema nsnyyeHust 31eKTPOMarHUTHbIX BOJH.
CBOICTBA 3M1EKTPUYECKOT0 ANMO/ILHOI0, MarHUTO-AUMONIbHOIO U KBaPYNO/IbHOE U3TyYeHUs.

5. 1. MocTaHoBKa 3aaayn 06
N3NyYeHUW 3N1EKTPOMAarHUTHbIX
BO/H. PelleHns ypaBHeHWin O’
Anambepa B B 3anasfblBatoLLmX
MOTEHLMasOB.

2. AHanm3 nonei
3/1eKTPOMAarHUTHOr 0 U3nyyeHns
BAAIM OT M3/y4YaloLLLeil CUCTEMBI -

B BOJIHOBOI 30He. MynbTUNOMbHOE
pasfnoXeHne Ana NoTeHUpana

Nons U3NyYeHus.

3. CBoi1CTBA 3N1EKTPUYECKOrO
AMNONbLHOTO, MarHUTO-ANMNOMLHOrO
1 KBAAPYNO/IbHOE U3NYYeHUS.

Yuntca BblYUCIATb
3anasfblBaoLLiie NoTeHuuanbl.
3HaKOMUTCA C AUNONbHBIM,
MarH1To-AunonbLHbLIM U
KBaJpyno/ibHbIM U3/Ty4eHNAMU.
W3y4aeT yrnosoe
pacnpefeneHve ana onis
AVNOMLHOIO U
MarHuTo-AunonsLHOro
N3NyYeEHWA.




Jnpaktudeckada egnHuua: PaccesHue ANEKTPOMarHMTbIX BOJ/IH Ha CBOﬁO,CI.HOM N CBA3aHHOM 3apsfax.

6. MNocTaHOBKa 3afayn 0 pacceaHnn BbluncnseT ceveHue paccesaHns
3/1EKTPOMarHUTHbLIX BOJIH. 3/1eKTPOMarHUTHbIX BOJH
BbluncneHme ceyeHuns paccesaHus 0 2 2 CBOOOLHbLIMY U CBA3AHHLIMU
Ha CBOOOLHOM 1 CBA3aHHOM 3apsagamu. MNonyyaet opmyny
3apagax. ToMCOHa.
Tabnuua 3.2
CcbINKM Ha
. | AKTMBHbIE
TeMbl NPaKTUYECKNX 3aHATUI Uacbl | pesynbTathbl YyebHasn feaTeNnbHOCTb
(hopmel, Hac. 06y4yeHus

CemecTp: 5

AnpakTndeckas eguHmua: NMpUHLUN OTHOCUTEIBHOCTU U MUKPOCKOMNYECKMe YpaBHEHNUS
MakcBenna

1. PewwaeT 3agaym 06 onucaHnu
[BWKEHUNSA 3apAXKeHHbIX YacTuy,
B 3/1eKTPOMArHUTHbIX MOSAX.

2. Yuntca npuMeHaTb
npeobpasoBaHus JlopeHua 4/is
nosie.

1. 1. suxeHne 3aps>KeHHbIX
4acTuL, B 3M1EKTPOMAarHUTHbIX
nonsx. 0 4 1
2. MNMpeobpasosaHus JlopeHua ans
nonei N X UCNO/b30BaHMeE.

BbluncnseT HaTsaKeHNS,
0 4 1 BO3HMKaIOLLME B CUCTEME
3apsHKEHHBIX YacTuL, 1 NOSEiA.

2. HatsxkeHust B
3M1EKTPOMarHUTHOM MoJie.

AvpaKTnyeckas eaqnHMLA: Y paBHEHUS 3/1IeKTPOCTATUKUN U UX MPUMEHEHMSI.

o UTIVICbIBar |
3. MprMeHeHNns ypaBHeHWI
3/1eKTPOCTaTUYECKME MOSIA
Nannaca n MNyaccoHa K
0 6 1 CUCTEM YacTuL, peLuas

BbIYMC/IEHWIO 3NIEKTPOCTATUYECKMX
ypaBHeHus Jlannaca un

none[;l' Muacecniin
JnpakTudeckasa eanHmua: YpaBHeHNA MarHUTOCTATUKN N UX NMPUMEHEHUS.

4. YacTnua B MarHMTHOM nore. OnucbiBaeT nosefeHne
Cuctema cTalMoHapHbIX TOKOB BO 0 2 1 MarHMTHOro MOMeHTa BO
BHELLIHEM MarHUTHOM rofe. BHELLIHEM MarHUTHOM rofe.

AnpakTnyeckas eamHnua: MNpobneMa nsnyyeHns 3NeKTPOMarHUTHbIX BOSH.
CBOIACTBA 3/MIEKTPMNYUECKOr0 AMMNONbHOI0, MarHUTO-AMMNObHOIO 1 KBAPYNOobHOE U3TyYeHNsI.

BbluncnseT MHTEHCUBHOCTH
AMMNOMBLHOrO U

0 2 1 MarH1TO-AnMnosIbLHOro
N3NyYeHWn B NPOCTbIX
(PU3NYECKNX CUTYaLIAX.

5. 3agaun Ha BblUMCEHNe
WHTEHCUBHOCTW 3/1EKTPUYECKOTO
[OMMNOMBLHOrO0, MarHUTO-AMNONbHOIO
1 KBaZPYNObHOIO U3NYYEHWIA.

4. CamocTosiTe/IbHasa pa6oTa o6yyatoLLerocs

CcbinkuM Ha
o Yacbl Ha Uackl Ha
Ne Buabl camocToATeIbHOM paboThbl pesynbTaTthbl
BbIMNOJ/IHEHWE [KOHCY/TbTaLnK
06yu4eHus
CemecTp: 5
1 |KOHTp0ﬂbeIe paboTbl |1, 2 |10 |O

PeLueHve TMNOBbLIX 3afady, NoApobHas MH(opMaLys npuBeaeHa B npunoxxeHun Ne5 : [lybposckuii B. I
Teopus 3N1eKTPOMArHUTHOrO NoNs [ANeKTPOHHBIV pecypc] : KOHTponupytoLme matepuanst / B. T
Ly6poBckuii ; HoBocmb. roc. TexH. yH-T. - HoBocnbnpck, [2011]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000161972. - 3arn. ¢ akpaHa.

2 |pr3 1,2 20 |4

PewweHue 3agad PIr3 u 3awmTa PIF3: dy6posckuid B. . Teopust 31eKTPOMAarHUTHOro Nons [SNeKTPOHHbIN
pecypc] : KoHTponmpytowwme matepuans / B. I, lybpoBckuii ; HoBOCKG. roc. TexH. YH-T. - HoBocmbumpck,
[2011]. - Pexkum pocTtyna: http://elibrary.nstu.ru/source?bib_id=vtls000161972. - 3ar/. ¢ 3KpaHa.

3 |I'Io,qr0TOBKa K 3aHATUAM 1,2 |6 |O




UTeHue cneumanbHOM uTepatypsl, pelleHve 3agad PI3., nogpobHas nHgpopMalma nprseseHa B
npunoxeHusx Ne5 Ne6 : [lybpoBckuii B. I". Teopus an1eKTpOMarHMTHOrO Nons [SneKTPOHHbIV pecypc] :
KOHTponmpyroLme matepuansl / B. . [y6poBckuii ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, [2011]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000161972. - 3arn. ¢ 3kpaHa.

4 |I‘Io,u,r0TosKa K aTTecTaLmm |1, 2 |10 |2

3HaKoMCTBO co CTpyKTypoii dOC, noapobHas MH(opMaLuna NprBeaeHa B NpunoxeHnn Ne6 : [y6poBCKuiA
B. I". Teopums aneKTpoOMarHUTHOro Nons [SNeKTPOHHBIV pecypc] : KOHTponupytoLme matepuanst / B. T
[y6posckuii ; HoBocKb. roc. TexH. yH-T. - HoBocmbupck, [2011]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000161972. - 3arn. ¢ aKpaHa.

5. TexHonormnsa oby4veHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONATEbHOM PaboThbl 06YYaOLLIMXCS, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (Taén. 5.1).

Tabnuua 5.1
[JedATtenbHoCcTb VHhopmaunoHHO-KOMMYHMKaLNOHHbIE TEXHOIOM NN
MHhopmmpoBaHue JInyHbIvi TINOBON caiT; Moptan HI'TY
KoHcynbT1poBaHue JInyHbIi TNOBOW cauT; Moptan HI'TY
KoHTpO/b Cpefia aneKTPOHHOro 0byyeHus HI'TY
PasmelLeHMe y4ebHbIX

JInyHbIi TNOBOW caiT; Moptan HITY

MaTepuanos

6. MpaBunna aTTecTayum oby4varoLMxcsi No y4ebHON AucumnanHe

[ns atTecTaymm obyvaroLwmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-PenTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaauLMOHHOM WKane n 15-ypoBHeBoi ECTS.
KpaTkast nHopmaums o bBPC npuseseHa B Tabn. 6.1.

Mopapo6Has nHpopmaums o BPC npmeoanTcs B MpunoxeHnun Ne5 K pabouein nporpamme.

Tabnuua 6.1
OueHvBaeMble BUbl JeATE/TbHOCTY 06yyatoLmxcs MakcuMasibHbIin 6ann
CemecTp: 5
[Ipaxmuyeckue 3aHAMUAL 10
Koumponvteie padonot: 10
PI'3: 40
Ox3amen: 40

B Tabnuue 6.2 npencTas/ieHO COOTBETCTBME POPM KOHTPOSIA 3a5B/ISEMbIM TPebOBaHMAM K
pesynibTaTtam OCBOEHUS AUCLUMINHBI.

Tabnuua 6.2
Koge! DOopMbI KOHTPONSA
KOMMETEH
° PesynbTaTbl 06y4eHMs
unn KoHTp. |3awuta 3
(DrOC pa6 Pr3 K3ameH
OnK.1 y4. yMeTb NPUMEHSTb OCHOBHbIE METO/bI (IU3NYECKOTO UCCEA0BAHNS ABMIEHWIA N + +
"~ | cBOWCTB 06BLEKTOB MaTepraibHOro Mupa
MK 1 37. 3HaTb OCHOBHbIE 3aKOHbI (h3NKM, SBASIOLLMECH 6A30BbIMU 415 PELLEHNS 3afau + +
' NpogecCMOHaNbHOI AeATeNbHOCTY

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIHE NPeACTaBNeH B NpunoXeHn Ne 1 K paboyel
nporpamme.




7. lutepatypa

OcHoBHas nnTepaTypa

1. JIy6posckuii B. I'. Kypc Teopernueckoii pusvku. MexaHuka U TeOPHs dJIEKTPOMArHUTHOTO
TIOJIS ;. BOMIPOCHI M 3a1aHusl ;| yueOHoe rocobue [miis 2-3 kypcoB @TD nasepHbIX CHIELHAITBHOCTEH |
/ B. T'. Ay6posckuii ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2008. - 64, [2] ¢. : ui.. - Pexum
nocryra; http://elibrary.nstu.ru/source?bib_1d=vtls000081215

2. ly6posckmuii B. I'. DnexTpruecTBo 1 MarHeTH3M | COOPHHK 3a7a4d U IPUMeEPBI UX PEIIeHNS
yueOHoe rocodue / B. I'. Iyoposckuii, I'. B. Xapmamos ; HoBocu0. roc. TexH. yH-T. -
Hosocubupck, 2011. - 89, [3] ¢. : mi.. - Pexxum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000153388

[ononHuTenbHas nuTepaTypa

1. Jlaumay JI. /1. Teopernueckas ¢usuka. B 10 1.. T. 2. Teopus moss : yueOHoe mocobue st
¢dusnueckux crienuanbHocTed yausepcurteTos / JI. J1. Jlannay, E. M. JIudumn, - M., 1988. - 509 c.

2. Jlaumay JI. J1. Kpatkwuii kypc Teopernueckoii pusuku. K. 1 : yueGHOe mocobue st pusnueckux
cneuuansHocTel By30B / JI. 1. Jlaunay, E. M. JIupmwn, - M., 1969. - 271 c.

3. bareirun B. B. COopHuk 3ama4 no 3iekTpoanHaMuke : YueOHoe nocobue s By3os / B. B.
Bbareirun, Y. H. Tonteirun; Iox pen. M. M. bpenosa. - M., 1970. - 503 c.

4. Bpenos M. M. Knnaccudeckas a1eKTpoarHaMuKa | yaebHnoe nmocodue / M. M. Bpenog, B. B.
Pymsaues, M. H. Tonteirus ; nox pen. M. H. Tonreiruna. - CII6., 2003. - 398, [1] ¢. : u.

NHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «Hznmarenscteo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBC "Znanium.com" : http://znanium.com/

S.

8. MeTonuyecKoe 1 NpPorpaMMHoe obecrneyeHume

8.1 MeToAanyeckoe obecneyeHve

1. Iy6posckuii B. I'. Teopust a351eKTpOMarHuTHOTO MO [ DNEKTPOHHBIN pecypc] :
koHTponupytoiue marepuaisl / B. I'. Jly6posckuii ; HoBocu6. roc. TexH. yH-T. - HoBocubupck,
[2011]. - Pesxum goctyma: http://elibrary nstu.ru/source?bib_1d=vtls000161972. - 3arn. ¢ sxpaHna.

8.2 CreumannsnpoBaHHoe NporpammHoe obecneyeHne
1 Microsoft Office
2 Microsoft Windows

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

CneymanbHoe 06opynoBaHme

No HanmeHoBaHue Ha3HauyeHne

1 |KomnbtoTepHbIi Knacc Ne29 MogenunpoBaHue U3NYECKNX SBNEHNIA.
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI

OO0oOmeHHass CTpyKTypa (OHZA OLIEHOYHBIX CPEACTB IO JAUCHMILIHHE Teopus
3JIEKTPOMArHUTHOTO MOJIA NpuBeaeHa B Tabnuie.
Tabnuna
JTanbl OHEHKH KOMIeTeHIMii
IHoxa3zarenn
c()OPMHPOBAHHOCTH Meponpusitust
Popmupyemsie KOMIIeTeHIuii TeMmbI TeKyIIero IIpomeikyTouHast
KOMITETeritH (3HaHMs, yMeHUsl, KOHTPOJIS aTTecTanus (3K3aMeH,
HABBIKH) (kypcoBoii mpoexT, 3a4eT)
PI'3(P) u np.)

OIIK.1 ciocobHOCTH |y5S. yMeTh NpUMEHATSH | [IugakTudeckas eqununa:l Cemecrp 5. Cemecrp 5.
HPECTABIATH ocHoBHBIE MeTobl  |IIpuHnMT oTHOCHTENnpHOCTH 1 |KOHTpONBHBIE DOK3aMeH:
a/IeKBaTHYIO (u3IIeCKOro MHUKPOCKOTIMYIECKHEe ypaBHEeHUs |paboTsl, PI'3: Tems! |3amaun 1-25.
COBPEMECHHOMY HCCIICTOBAHUS Maxcsemia 1-5 BoTIpocHI 1-25.
YPOBHIO 3HAHUH siBIeHUM U cBoricTB  |1.1 1. JIBuKeHHE 3apsyKEHHBIX
Hay4HYIO KapTHHY  |00BEKTOB YaCTHI] B JIEKTPOMATrHUTHBIX
MHpa Ha OCHOBE MaTepHaIbHOTO MHpa |MOJIIX.
3HAHUSI OCHOBHBIX 2. IIpeobpa3zoBanus Jlopenna
MOJIOKEHHUH, 3aKOHOB JUIS TIOJIeH ¥ UX MCIOJIb30BaHUE.
U METOJI0B 1.2 HaTskeHnus B
€CTECTBEHHBIX HayK 3EKTPOMAarHUTHOM TIOJIE.
Y MaTeMaTUKU Junakruyeckas exmHnna:3

YpaBHEHUS HNEKTPOCTATUKH U

UX IPUMEHCHHUSL.

3.3 IlpuMeHeHus: ypaBHEHUI

Jlannaca u IlyaccoHna k

BBIYHCIICHHUIO

3JIEKTPOCTATUUECKUX MOJIEH.

Junakruyeckas exmHnna:4

YpaBHEHUsI MATHUTOCTATUKH U

UX MPUMEHEHHSL.

4.4 YacTuna B MAarHUTHOM ITOJIE.

CucteMa CTallMOHaPHBIX TOKOB

BO BHEITHEM MAarHUTHOM IIOJIE.

JduaakTuyeckas efuHuNa:S

[TpoGnema n3myueHns

9JIEKTPOMAarHUTHBIX BOJIH.

CBolicTBa 3JIEKTPUUECKOTO

JUTIOIBHOTO, MATHUTO-

JUIIOJIBHOTO U KBAAPYIIOJIBFHOE

U3ITy4EHUsI.

5.5 3ajaun Ha BBIUUCIICHHUE

UHTEHCUBHOCTH JIEKTPUIECKOTO

JIMIIOJIBHOTO, MATHUTO-

JUIIOJIEHOTO ¥ KBaIPYIIOIBLHOTO

U3ITy4YeHUl.
OIIK.3 ciocobHOCTh |34. 3HaTh OCHOBHbIE |/IMgakTuveckas eqununa:l Cemecrp 5. Cemectp 5.
BBISIBJIATH 3aKOHBI (PU3HUKH, [Mpuanmn otHocutensHOCTH 1 | KoHTpOSIBEHBIE DK3aMeH:
€CTECTBEHHOHAYYHY |SIBIISIOLINECS MHUKPOCKOIIMYECKHe ypaBHeHHs1 |pabotsl, PI'3: Temsl |3anaun 1-25.
10 CYIIHOCTb 0a30BBIMH /IS Makcsenna 1-5 Borpockl 1-25.
npooiieM, peuieHus 3ana4y 1.1 1. PenstTuBucTCckoe
BO3HHKAIOIUX B npodeccHoHANBHON  |0000IIeHNe 3aKOHAANHAMUKHI
xozne JIESTENBHOCTH Herorona. JIBmxenue
npodeccnoHaTbLHOM 3apsHKEHHBIX YaCTHI] B
JeSITeTTbHOCTH, ANIEKTPOOMArHUTHBIX MOJISX.
NPUBJIEKATD JJISI UX 2. TeH30p 37IEKTPOMarHUTHOTO
pemeHns GuU3NKo- OJIS ¥ IpeoOpa3oBaHus
MaTEeMaTUYECKHUI Jlopenua st mosei.
anmapar 3. IIpyHIMIT OTHOCHTEIHHOCTH U

MHUKPOCKOIINYECKUE yPABHEHHUS

Makcaeiia.

4. 3aKOHBI COXpaHEHUs YJHEPTUU

W UMITYJIbCA JISl CUCTEMBI

JIEKTPOMAarHUTHBIX HOJIEH 1




3apsHKEHHBIX YacTHll. TeH30p
HaTsDKeHU MakcBesia.
JAupakTuyeckas eAMHUNA:2
IIpuHLIMTT HAMMEHBIIETO
JIEICTBUS U ypaBHEHUS
JBIDKEHUS TS 3apsDKEHHBIX
YACTHII U TIOJIEBBIX CUCTEM.

2.2 1. CxansapHblif 1 BEeKTOPHBII
TTOTCHITUAIIBI JIJIS
3JIEKTPOMArHUTHOTO TOJIS.
YeTbIpeXnoTeHIHA.
KanubpoBouHbie
mpeoOpa3oBaHus IS
MTOTEHITHAJIOB.

2. [IpuHIINIT HANMEHBIIETO
JIEHCTBUS U YpaBHEHHE
JBIDKEHUS TS 3apsDKSHHOM
YaCTHUIIFI BO BHEITHEM
3JIeKTPOMarHUTHOM TIOJIE.
[eiicTBue U ypaBHEHUS
Jlarpanska 115 IEOYKU aTOMOB
1 ee KOHTHHYaJIbHOTO Ipeiea.
3. [IpuHIMI HAUMEHBIIETO
JEHCTBUS IS KITACCHYECKIX
MOJIEBBIX cUcTeM. [leficTBue U
ypaBHeHwus Jlarpamxka ais
AIEKTPOMArHUTHOTO TIOTIS.
DJeKTpOMarHuTHOE II0JIe, KaK
KaTnOpOBOYHOE.
JAupakruyeckasi enmHuIA:3
YpaBHEHUS 2IIEKTPOCTATUKU U
UX PUMEHEHHSI.

3.3 1. YpaBHeHus
3JIEKTPOCTATUKU. Y PABHEHUS
Jlannaca u Ilyaccona, cBolicTBa
UX pelieHni. MyabTHIOIBHOE
pa3ioKeHue I MOTSHIIHAIa
OTpaHUYECHHOH B MPOCTPAHCTBE
cucTtembl 3apsoB. 2. Cucrema
3apsI0B BO BHEITHEM ITOJIE,
SHEPTHs CUCTEMBI 3aPSIOB.
Cuita ¥ MOMEHT CHJIBI,
JIEUCTBYIOIINE HA
BJIEKTPUYECKUN TUTIONbHBIN
MOMEHT BO BHEIIIHEM TIOJIE.
Hunaxktrueckas equHua:4
YpaBHEHUS] MATHUTOCTAaTHKH U
UX MIPUMEHCHUS.

4.4 MarauTHoe€ 1oJie
OTpaHUYEHHON B MPOCTPAHCTBE
CHCTEMBI CTAllMOHAPHBIX TOKOB.
MaruuTHblil MOMEHT.
BzanmoeiicTBie MAarHUTHOTO
MOMEHTA C BHEITHUM
MAarHUTHBIM TIOJIEM: CHJIa U
MOMEHT CHJIBI, ICHCTBYIOIITHE HA
MAarHUTHBIN TATION.
JAupakTuyeckas equHuna:s
[IpoGnema n3myueHns
3JIEKTPOMArHUTHBIX BOJIH.
CBolicTBa 2JIEKTPUUECKOTO
JUIOJIBHOT0, MATHUTO-
JUTIOJBHOTO U KBAaJIPYTOJIbHOE
M3ITY9ICHUS.

5.5 1. IloctanoBka 3agaun 00
M3ITY9ICHUH JICKTPOMArHUTHBIX
BoiH. Pemenus ypaBuenwmii 1’
Anambepa B BUzC




3ana3/(bIBAIOIIHNX ITOTEHI[HAIOB.
2. AHanu3 nojen
3JICKTPOMArHUTHOTO M3JTYICHHS
BIIJTH OT M3JIYYAOIIeH CUCTEMBI
- B BOJHOBOM 30HE.
MybTHITONBHOE Pa3IoKEeHUE
IUIA IOTEHIMAIa OIS
U3TYYCHUS.

3. CBoiicTBa 2IEKTPUIECKOTO
JIATIONLHOT0, MAIrHUTO-
JTUTIOJIEHOTO U KBAIPYIOJIBHOE
U3TYYCHUS.

JAupakTuyeckas efuHuNa:6
Paccesame 3eKTPOMarHUTBIX
BOJIH Ha CBOOOJHOM H
CBSI3aHHOM 3apsiax.

6.6 IlocTanoBKa 3amaun O
paccessHUH 3IEKTPOMArHUTHBIX
BOJIH. BI)I‘-II/IC.HGHI/IC CCUCHUA
paccesiHus Ha CBOOOTHOM U
CBSI3aHHOM 3apsijax.

2. MeToauKa OLEHKH 3TANOB ()OPMHPOBAHUSI KOMIETEHI[HII B paMKaX AUCHHUILINHBI.
[IpomexxyTouHast aTTecTalys M0 TUCHUILTHHE MPOBOIUTCS B 4 cemecTpe - B (hopMe dK3aMeHa, KOTOPbIi
HampaBJieH Ha OIeHKY chopmupoBanHoct kommetenmuid OIMK.1, OI1K.3.

DK3aMeH MPOBOIUTCS 8 YCMHOU hopme, IO OUIIETaM, COCTOSIIUM U3 IByX TEOPETUUSCKHUX BOIPOCOB U 3a1a4H,
0100paHHBIX TAKUM 00Pa30M, 4TOOBI B COBOKYITHOCTH IEPEKPHIBATH BCE Pa3/Ieibl Kypca « AHATHUTHYCCKAS
MEXaHUKay, MPENOAaBaBIINECs CTYICHTAM B JaHHOM CEMECTpeE.

Kpome Toro, chopMUpOBaHHOCTH KOMIIETEHIIN IPOBEPSIETCS ITPU MPOBEACHUN MEPOTPHITHI TEKYIIETO
KOHTPOJISI, yKa3aHHbBIX B Tabmwmie pasaena 1. K MeponpusiTusiM TeKyIiero KOHTPOJIst OTHOCSITCS: POBEICHNE
KOHTPOJIBHBIX paboT u 3amuta PacyetHo-rpaduueckux 3amganuii (PT'3).

B 5 cemectpe 00s13aTeIbHBIM 3TAIOM TEKYIICH aTTECTAIMH SIBISIOTCS pacueTHO-TpaduuecKoe 3a1aHne
(pabora) (PT'3(P)) u koutpospHas padota. TpeboBanus k BeinonHeHuro PI'3(P) u koHTposbHOM padoThl,
COCTaB M IpaBuiia olleHKu chopmynrpoBanbl B nacrnoptre PI'3(P), kOHTpobHOMH paboThLI.

OOr1ure npaBuIia BHICTABICHHS OLCHKH TI0 TUCHHUILTHHE OIPEICISIOTCS 0alIbHO-PEHTHHIOBOM CUCTEMOIA,
NPUBEICHHON B paboveli mporpaMme JUCIUILITHHBIL.

Ha ocHoBaHMM MpHBEICHHBIX Jajiee KPUTEPHEB MOXKHO CI€TIaTh OOIIUI BBIBOA O CHOPMUPOBAHHOCTH
kommnereHumi OITK.1, OITK.3, 3a koTOopbie OTBEYAST UCHHUILIMHA, HA pa3HbIX ypoBHsx. O0mas
XapPaKTePUCTHKA YPOBHEH 0CBOCHUSA KOMIIETEHIIUIA.

Hwu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYAeT OOJBIIMHCTBY OCHOBHBIX TPEeOOBAaHUH,
TEOPETHUYECKOE COJIEpKAHNE Kypca OCBOEHO YaCTUYHO, ITPOOENbl MOTYT HOCHTh CYIIIECTBEHHBIH XapakTep,
HEOOXOMMBbIE MMPAKTUYECKHE HaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaIoM c(hopMUpPOBaHbI HE JOCTATOUYHO,
OOJIBIIMHCTBO TMPEIYCMOTPEHHBIX MPOrpaMMoil OOydeHHus y4eOHBIX 3a/JaHUil HE BBIIOJIHEHBI WM
BBITIOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBplii. VYpoBeHb BBHINONHEHUS pabOT oOTBeyaeT OOJIBLUIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE CO/IEPKaHNE Kypca OCBOCHO YaCTUYHO, HO IPOOEIbl HE HOCAT CYIIECTBEHHOT'O XapaKTepa,
HEOOXOMMbIEe MPAKTUUECKHE HAaBBIKK PabOThI ¢ OCBOCHHBIM MaTe€pUaloM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO IMPETyCMOTPEHHBIX MPOrpaMMoil 00ydeHHs y4eOHBIX 3aJaHUM BBIIIOJHEHO, HEKOTOpHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OMIMOKaAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
coJiepKaHue Kypca OCBOGHO MOJHOCTHIO, 0e3 MpoOesoB, HEKOTOpbIE MPAKTHYECKUE HABBIKU PabOTHI C
OCBOCHHBIM MaTepHUalioM C(HOPMUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoi O0y4YeHHUs
yueOHbIe 3aJ]aHUs BBIIIOJHEHBI, KAYECTBO BBHIMIOJIHEHUS HU OJHOTO M3 HUX HE OLIEHEHO MHUHUMAJIbHBIM
YHCIOM 0aJIOB, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JaHUH, BO3MOXKHO, COJIEPKAT OITHOKH.

IIpoaBuHYTHIA. YPOBEHb BHIIOJHEHHS padOT OTBEYAET BCEM TPEOOBAaHUSM, TEOPETHUECKOE COMIEPIKaHUe



Kypca OCBOEHO IMOJHOCTBIO, 0€3 Mpo0esoB, HE0OX0AUMbIE PAKTUYECKHE HABBIKM PabOThI C OCBOCHHBIM
MaTtepuaioM Cc(HOpMHUpPOBaAHBI, BCE MPEAYCMOTPEHHBbIE MPOTrpaMMOi OOydeHHus y4deOHbIe 3alaHus
BBITIOJITHEHBI, KQYECTBO UX BBITIOJHCHUS OLICHCHO YU CIOM 6aJIJIOB, OJIM3KHUM K MaKCUMaJIbHOMY.

DopMyIUpPOBKU KPUTEPUEB CHOPMHUPOBAHHOCTH KOMIIETEHIMH SIBIIAIOTCS OPUEHTHUPOBOYHBIMU U MOTYT
OBITh U3MEHEHBI PA3PAOOTUUKOM.

Ipuioxenue
®U3UKO-TEXHUYECKUU ®AKYJIBTET HI'TY
KonTpoaupyromue MaTepuaabl 10 Kypcy
“Teopus 3J1IeKTPOMATHUTHOTO MO

3amauu no kypcey “Teopust 3JIeKTPOMATHUTHOIO OJIA”.
1. Mcnonb3ys 3akOH MpeoOpa3oBaHus JJIs KOMIOHEHT F* TeH30pa 3JeKTPOMAarHUTHOTO

TI0JIs1, TIONTy4nTe (POpMyJIbl IpeobpasoBanuii Jloperna s noseit B u E.

2. Ucnons3ys npeoOpazosanus JlopeHna it noneii B ¥ E, JOKaKHUTE, YTO BEIMYHHEI
—2

_ E? .
B-EHW — - B? SIBJISIFOTCS] HHBapHUaHTaMH.

c

3. B mokosmeiics CHCTEME OTCYeTa 3aJaHbl BEKTOPHl B M E  OXHOPOIHOIO
5JIEKTPOMATHMTHOIO IO, mpudeM B-E >0. Onpenenurte CKOPOCTH TeX HHEPLHAIBHBIX
CHCTEM OTCYETA, B KOTOPBIX BEKTOPHI JJIEKTPMYECKOr0 E M MarHuTHOro B monei
napasuiesibHbI.

4. B nokosmieics cucreMe orcyera nosisi B U E oproroHanbHbl. OnpenennTe CKOPOCTH
T€X UHEPLHAIBHBIX CUCTEM OTCUETA, B KOTOPBIX UMEIOTCS: a) TOJIBKO 3JIEKTPUUYECKOE TOJIe
E #0, 0) TOJNILKO MarHuTHOE HoJe B #0.

5. Ucnonp3ys 3akoH npeoOpa3oBaHUsI KOMIIOHEHT BOJIHOBOTO YETBIPEXBEKTOPA, OMUILINTE
POJI0JIbHBIN U TIonepeuHsblil 3 pexTrl Jomiepa.

6. OmumuTe OTpaXKEHHE CBETa OT IBMXKYIIETOCS CO CKOpPOCThI0 V 3epkama. Ceer ¢
4acTOTOW o, MajaeT B JAOOpPaTOPHOM cHCTEME Ha JBUXKYLIEECs 3epKallo MOJA yriioM 6.

Bbluncnnte 4acToTy OTPaXXEHHOTO CBETA @, W YroJl OTPAXKEHHUA 6, CBETa OT 3epKalia.
7. Ucnomnp3ys TeH30p HaTsbKeHHi MakcBemna T, 171 27IeKTpUYEeCKOTO 10T, BEIYHCIUTE

CUJTy, Pa3pblBalOLIyI0 Ha JBE IOJOBHUHBI PABHOMEPHO 3apsSHKEHHYIO C 3apsgoM Q H

pagnuycoM R TOHKYIO C(hepHUECKYIO0 000JIOUKY.
8. Mcnonb3ys TeH30p HaTsDKeHMI MakcBemna T, I SMeKTPHYecKOoro Mos, BBIYHCIUTE

CUJIy, pa3phIBAOIIYIO HA JIBE PABHBIE NTOJIOBUHBI PABHOMEPHO 3apPSKEHHBIN € MNIOTHOCTHIO
p(Knl »*) map paanyca R .
9. Mcnomnb3ys TeH30p HaTsbKeHH MakcBemna T, 171 2IeKTpUYecKOTo 10T, BEIYHCIUTE

CUJTY B3aUMOJICMCTBUS a) IBYX OJJHOMMEHHBIX 3apsI0B, 0) ABYX Pa3HOMMEHHBIX 3apsJI0B.
10. Micnionb3ys TeH3op HaTsbkeHnd Maxcsenna T, a1 MarHUTHOTO TIOJIs, BBIYHCIIUTE

JIaBJIEHWE MArHUTHOTO TOJISL HA CTEHKY JUIMHHOTO COJICHOWAA C MHIYKIMEW noJist B .
11. Boeruucioure TEH30p KBaApPYNOJBHOIO MOMEHTa Q,, CUCTEMBI 3apsaioB (d,—29,0),

PACIIOJIOKEHHBIX HAa OCHM ZHAa PAaBHBIX PACCTOSHUAX a JApYyr OT Apyra. Beramcimre
NOTEHLUAN I0JIs1, CO34aBa€MOr0 yYKa3aHHOM CUCTEMOM 3apsAf0B Ha OOJIbIIOM PAacCTOSHUU
OT CUCTEMBI.

12. BbluncauTe KOMIIOHEHTBI TEH30pa KBAAPYNOJILHOIO MOMEHTa Q,, OIHOPOIHO

3APSAKCHHOT'O 3JUIMIICOW/Ia BpalllCHM: C IIOJTYOCAMHU a U b.
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13. Hcxonst u3 BbIpakeHUs JJIs1 TOTEHIMAa (p:kpeT MOJISL BJIEKTPUYECKOTO  JUIIOJS,

BBIYHCIIUTC HAIIPAKCHHOCTD E QJICKTPHUYCCKOTI'O IMOJISA JUITOJIA U €€ COCTAaBJIAIOIINE (Er, Ee)

B HOJI)IpHOfI CUCTCMC KOOpAHHAT.

- D xr
14. Ucxons u3 BbIpaXkeHUs IJid MOTEHIMana A= ﬂow IIOJII MarHUTHOT'O  JUTIOJNA,

BBIYMCIINTE HANPSIKEHHOCTh B MArHUTHOTO ITOJISL JUITONS M €€ cocTasisronme (B.,B,) B

MOJIIPHOM CUCTEME KOOPAWHAT.
15. Bpluucaure MarHUTHBIA MOMEHT P, , BPAIIAIOIIETOCS BOKPYT OCH CHUMMETPHUHU C

YIJIOBOM CKOPOCTBIO ¢ PABHOMEPHO 3apsKEHHOrO C IUIOTHOCTBIO o (Ki/m°) TOHKOIO
JUCKa paguyca R.

16. Beruncinte MarHUTHBIA MOMEHT P, COJIEHOUJA paauyca R ¢ TOKOM | , uMmeromero N
IUIOTHO MPUJICTAOMIMUX APYT K JIPYTy BUTKOB.

17. BaxHbIM CpEACTBOM Uil BBIUYUCICHUSA DJICKTPOCTATUYECHUKX TIOJIEH SABISETCS
ypaBHenue Jlamnaca Ag=0. [Tomyuure ob1iee pemieHne ypaBHeHus Jlamnaca B ciydasx:

a) MOTEHITMAT ¢ B JIEKQPTOBOM CHCTEME KOOPJAMHAT 3aBUCUT TOJIBKO OT KOOPJIUHATHI Z |

0) moreHuuan ¢ B cdepuyeckor cucteMe KoopAuHAT (r,d,¢) 3aBUCUT TOJBKO OT
KOOPJIMHATHI I ;

B) NOTEHIHMAT ¢ B chepuyecKkod cuctemMe KoopAuHAT (r,d,¢) 3aBUCUT TOJBKO OT
KOOPJAHMHATHI &,

B) MOTEHUUA ¢ B MWIMHAPUYECKON CUCTEME KOOpPIWHAT (p,@,Z) 3aBUCUT TOJBKO OT
KOOPJIUHATHI p ;

I) NOTEHUMAl ¢ B IWJIWHAPUYECKOW CUCTEME KOOPAUHAT (p,p,Z) 3aBUCUT TOJBKO OT
KOOPJIMHATHI ¢ .

18. BbluncinTe NOTEHIMAN 3JIEKTPOCTATHYECKOTO TMOJI MEXKIY IBYMS W30JIMPOBAHHBIMHU
JIpyr OT JApyra OECKOHEUHBIMU IUIOCKOCTSIMH C YIJIOM @ MEXKIy IUIOCKOCTSMU H
noreHuuanamMu ¢(p=0)=0 1 ¢(p=>)=V.

19. BpluncnuTe NOTEHIMA 3JIEKTPOCTATUYECKOTO TMOJISI MEXKIY JBYMs H30JIMPOBAHHBIMHU
JIpYyr OT JApyra OECKOHEYHBIMH KOHWYECKUMH TIOBEPXHOCTSIMHU C OOIIeH BEpIIMHOW U
0011161 OChI0 CHMMETPHH, BIOKCHHBIMH JIPYT B JIpyTa, ¢ YIJIaMd 6, ¥ 6, TIpU BEpIIUHAX.

[ToTeHIMaIBI KOHYCOB PaBHBI COOTBETCTBEHHO: ¢#(0=6,)=V, U ¢(0=6,)=V,.

20. Bpruucnaute 3JEKTPOCTATUYECKOE MMOJe E B MPOCTPAHCTBE BOKPYT OECKOHEYHOTO
HUWJMHIpa pagdyca a, IMOMEIIEHHOT0 B OJHOPOJHOE ToJie, MEPHEHIUKYISIPHOE OCH
CUMMETPHH ITUIUHAPA.

21. JloxkaxuTe, 4YTO y 3aMKHYTOM CHCTEMbl 3apsDKEHHBIX 4YacTHUI[ C OJIMHAKOBBIM
OTHOIIICHUEM 3apsijia K Macce IUMOJbHOE U3JIyUYEeHUE OTCYTCTBYET.

22. JlokaxxuTe, 4TO B OTCYTCTBHE BHEIIIHETO IMOJIsl, ”HTEHCUBHOCTh MAarHUTO-IUIOIBLHOTO
W3JIyYEHHUS B3aWMOJICUCTBYIOIIUX MEXKIYy COOOM 3apsDKEHHBIX YacTUIl paBHA HYJIIO B
CHUCTEME KOOPAMHAT, Ha4yaJIo KOTOPOW COBMAJIAET C [IEHTPOM MHEPIIUUA CUCTEMBI.

23. 3aMKHYyTasi CHCTEMa COCTOMUT W3 YACTHUIl C OJIMHAKOBBIM OTHOILIEHHEM 3apsija K Macce.
JlokaxkuTte, 4TO MarHUTO-AUIOJIBHOE U3TyUYECHHE Y TAKOW CUCTEMBI OTCYTCTBYET.

24. Tlpocreiimasi pamMo4yHasi aHTEHHA TMPEICTABISET COOON MPSAMOYTOIBHYIO PaMKy C
TOKOM | =1,coswt co ctopoHamMu a U b. BeluncinTe UHTEHCUBHOCTDH JIJTMHHOBOJIHOBOIO

N3JTy4YCHHUA aHTCHHBI B CPCAHEM 110 BPpEMCHU 3a IICPHUO KOoJICOaHMH TOKa.



25. DIEKTPOH C Macco m | 3apsiioM ( JIBHIKETCS BO BHEIIHEM ITOCTOSIHHOM OJHOPOJAHOM

QJICKTPHUYICCKOM II0JIC C HAIPSAXKCHHOCTBIO E HpeI[CTaBLTC HHTCHCUBHOCTb MAarHuToO-
AJUIIOJIBHOI'O  M3JIYUCHHA  JJICKTPOHA, KakK (I)YHKHHIO CKOpOCTH \7 QJICKTpOHA H
HaIIPAKCHHOCTHU E I10JIA.

Bonpocs! AJ1s1 KOHTPOJIA 0CTATOYHbIX 3HAHMHU 110 Kypcy “Teopust
3JIEKTPOMATHUTHOIO MOJIsA”.

1. CpaBaute npeoOpazoBanus lamwies u JlopeHma. YUYTo Takoe TPEXBEKTOPHI U
YETBIPEXBEKTOPBI, B YEM COCTOUT PA3NTHUNE MEXKIY HUMHU?

2. IlpuBenure mpuMEpPHl CKASIPHBIX M BEKTOPHBIX BEIMYMH B MexaHukKe HproTOHA u
MEXaHHKE CIEHHAIBHON TEOPUH OTHOCUTEIBbHOCTH.

3. KakoB 3akoH mnpeoOpa3oBaHMs BEIMYMH: a) 3JeMeHTa o0bemMa dV, O) uMHTepBaia
BpeMeHU dt, ux npousBeneHus dvVdt npu npeodpaszoBanusax Jlopenna?

4. Kak BBOJOUTCS YETBIPEXBEKTOP IUIOTHOCTH 3JIEKTpUYECKOro Toka? KakoB 3aKkoH
peoOpa3oBaHus €ro KOMIIOHEHT?

5. Tlokaxure, Kak OCYIIECTBISIETCS PEIATUBUCTCKOE O00OIIEHNE BTOPOro 3aKOHA
HproTroHa. B yeM cMbICIT pa3IMYHbIX KOMIIOHEHT 3TOTrO 3aKOHA?

6. [lokaxkute, 4TO B CiIy4yae JOKAIbHOIO B3aUMOACHCTBUS YACTHUL] COXPAHSIETCS UX MOJTHBIN
yeTelpexumnyibe. Kak cpabaTeiBaeT mOpH 3TOM MPEANOJIOKEHHE O JIOKAJIbHOCTH
B3aUMOJICHCTBUA?

7. Yro takoe cuna Jlopenna? Kak dKcriepuMeHTaIbHO U3MEPSAIOTCS 1MoJIs B u E ?

8. Ilokaxkure, KaK ¢ OMOILBIO OCHOBHOI'O YPABHEHUS JTUHAMUKH 3apsSKEHHOM YaCTULIBI BO
BHEILIHEM JIEKTPOMATrHUTHOM I10JI€ BBOJAUTCS TEH30P 3JEKTPOMArHUTHOTO ITOJIS.

9. laliTe ompenesieHHUs] CKaJspHON, BEKTOPHONW M TEH30PHOW BEJIMYHMH B CHEUUAIBHOU
TEOPUM OTHOCHTENILHOCTH. Kak mpeoOpa3yroTcsi KOMIIOHEHThI TeH30p a  F*
3JIEKTPOMArHUTHOTO TOJIs?

10. Tlomyumre 3aKoH mpeobpasoBanus Toned B W E ©pM MHEpPEXoAe OT OXHOU
MHEPLUHUAIBHON CUCTEMBI OTCYETA K JIPYTOM.

11. ITosryunre, ncrionb3ys ypaBHeHHUs] MakcBeiia, BBIPAXEHUS UIsl INIOTHOCTEW SHEPTUH U
MIOTOKA 3HEPTUH 3JIEKTPOMArHUTHOTO IOJIS.

12. ITomyuute, NCHOB3ysl ypaBHEHUT MakcBesuIa, BBIpaXEHUs Ul IUIOTHOCTEW UMITyJIbCa
Y IOTOKA UMITYJIbCA 3JIEKTPOMArHUTHOTO MOJIS.

13.Ilosryunte, HCHONAB3YysS ypaBHEHUs MakcBea, BOJHOBOE  ypaBHEHHME  JUIA
AJIEKTPOMArHUTHOTO MOJISI B BAKYYME.

14. TlokaxuTe, kak u3 ypaBHeHUM MakcBemia B auddepeHImaibHON/ MHTerpaIbHON
dbopme noyyaroTcs ypaBHeHUs MakcBesia B MHTEerpaibHOW/ nudpepeniranbaoi hopme.
15. Yro takoe ypaBHeHus Jlamnaca u [lyaccona? B kakux cuTyalnusx MpU BBIYUCICHUHU
AIIEKTPOCTATUYECKUX TOJIEH UCIIOJIb3YIOTCS ATH YpaBHEHHUS?

16. Uto Takoe MyJbTUIOJIBHOE PA3JI0KEHUE DJIEKTPOCTATHUECKOTO0 MOTEHIMANA, KaK €ro
noJiyuuTh? YeMy paBHO OTHOIIEHHUE ABYX COCEAHUX WICHOB ¢, .,/ @, 3TOTO pa3noKeHUs?

17. Yto Takoe MyJBTHIONLHOE PA3I0KEHHE BEKTOPHOIO IMOTEHIUAAa A MArHUTHOTO

MOJIsI, KaK €ro Moiay4uTh? UeMy paBHO OTHOILICHHE ABYX COCEAHUX YJICHOB ‘EM / ‘M 3TOTO

pa3inoxeHus?

18. Ionyunte GpopMyiy A CUITbI, NEUCTBYIOIIEH HA AIEKTPUUECKUI AUMOIb BO BHEITHEM
HEOJHOPOJIHOM 3JIEKTPUUYECKOM I0JIE.

19. Ilonyuure dhopmyny Uisi CUIIbI, JEHCTBYIOLIEH HAa MAarHUTHBIN JIMIIONb BO BHELIHEM
MarHUTHOM TI0JI€.



20. Yro Takoe KanuOpPOBOYHBIE MPEOOPa30BAHUS HIIEKTPOMATHUTHBIX MOTEHILMAJIOB U
KanuOpoBouHasi cBoOoma? IlpuBeaure npUMEphl H3BECTHBIX BaM JOMOJIHUTEIbHBIX
YCIIOBHM Ha NMOTEHUUABI, UCIIOJIb3YIOIIMECS IIPA ONTMCAHUU JJIEKTPOMAarHUTHBIX SIBJIICHUMN.
21. B uem coctouT ycinoBue u3iydeHus 3ommepdenbia U Kak OHO MCIONb3yeTCs MpHU
ONMCAHUM U3IyUYEHUS CUCTEMBI 3apPSKEHHBIX YaCTHILL?

22. Oxapakrepusyire IpocTenImne COCTOSIHHUSI HOJISIpUA3aLuU IUIOCKUX
MOHOXPOMAaTHYECKHUX IEKTPOMATHUTHBIX BOJIH.

23. Yo Takoe IUIOIBHOE U MarHUTO-UIIOJIBHOE U3IIyYCHUS ?

24. Yr1o Takoe KBaIPYIIOJIbHOE U MarHUTO-KBaIPYIIOIbHOE U3ITy4CHUS ?

25. B Kakux ciy4asx MOXET U37y4aTh PAaBHOMEPHO ABKYIIUNUCS dJIEKTPUUECKUAN 3aps?



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa npukinannoit u TeopeTHIecKoil Gu3uKu

HacnopT IK3aMCHa

110 JUCHUIIIIMHEC ((TCOpI/IH QJICKTPOMArdHuTHOI'O I10JIA», 5 CEMECTP

1. Meroauka oLeHKH

DK3aMeH TMPOBOJUTCS B YCTHOM (mMMChbMEHHOW) (opme, mo Owmieram (Tectam). buer
(bopMupyeTcst 10 ClIeyIOIIeMy IpaBUIly: NEpBbI BOIIPOC BEIOMPAETCs U3 Juana3oHa BOIpocoB _1-
12, BTOpO# BOMpOC M3 aHMama3oHa BOMpocoB _13-25  (cmucok BOIIPOCOB MpHBEAEH HIDKe). B
X071 3K3aMeHa IperojiaBaTelb BIPaBe 33/1aBaTh CTYJECHTY JOMNOJHUTEIbHBIE BOMPOCH M3 OOIIEro
nepeuns (1. 4).

(I)OpMa OK3aMCHAIIMOHHOI'O ounera

HOBOCUBUPCKUI I'OCYJAPCTBEHHbBIN TEXHUYECKNUIN YHUBEPCUTET
®akynpreT OTD

Bbuier Ne
K 9K3aMeHY IO TUCIUILINHE «AHAJUTHYECKas MEXaHUKa

1. PeasituBucTckoe 00001menue 3akona tuHaMuku Hoorona. TeH30p 3J1eKTPOMATrHUTHOTO

1oJisi ¥ npeodpasosanus Jlopenua niis noJieit B m E u ux ncnosb3oBanue.

2. YpaBHeHHS IeKTPOCTATUKU. YpaBHeHus Jlansaca u Ilyaccona, cBoiicTBa UX pelleHU.
Ilpumenenus ypaBuennu Jlaniaca u IlyaccoHa K BBIYHCIEHHIO JIEKTPOCTATHYECKHUX
moJIe.

3. 3apaua.
Cocraui, mpodeccop HyOposckuii B.I'.
YTBepkaaro: 3aB. kadeapoit Jy6poBckuit B.I. ~ 01.06.2017 r.

(TOKHOCTD) (Toamuch) dUO JiaTa

2. Kpurepum oneHkn

» OrtBer Ha 3K3aMEHAIMOHHBIN OMJIET (TECT) CUMTACTCS] HEYAOBIETBOPHTEIbHBIM, €CIIH CTY/ICHT
IpU OTBETE Ha BOMPOCHI HE JaeT OMPEICICHUI OCHOBHBIX MOHSITHI, HE CIIOCOOCH MOKa3aTh
NPUYMHHO-CICJICTBEHHbIC  CBSI3W  SIBICHWH, TpH  pPEHICHHWH  3aJa4d  JOIYCKaer
NPUHIATHATIBHBIC OIMOKH,
oreHka coctanisier _10  6annos.

* OrBeT Ha SK3aMEHAIMOHHBIA OwieT (TeCT) 3acUMTHIBAETCS Ha IMOPOTOBOM YPOBHE, €CIH
CTYIICHT NIpPUA OTBETE Ha BOIMPOCHI JAeT OINpE/ACICHHE OCHOBHBIX MOHSTHI, MOXET IOKa3aTh
NPUYNHHO-CJICJICTBEHHBIC  CBSI3W  SIBICHWH, TpH  PEHICHHWH  3a7a4d  JOIYyCKaeT
HETIPUHIUITHAHBIE OLIHOKH, HarpuMmep, BBIYHCITUTENbHBIC,
oreHka coctarisier _20  bannos.

» OrtBer Ha HK3aMCHALMOHHBIN OHMJIET (TecT) OWJIeT 3acCYMTHIBAETCS HAa 6a30BOM YpPOBHE, €CIH



CTYJIEHT TpH OTBETE Ha BOMPOCH (OPMYTUPYET OCHOBHBIE TOHSATHS, 3aKOHBI, JaeT
XapaKTEPUCTHKY TMPOIECCOB, SBICHHMA, TPOBOAUT aHAIW3 TPUYHH, YCIOBHH, MOMKET
MPEJICTABUTh KAYECTBEHHBIC XapaKTCPUCTUKU IMPOIECCOB, HE JOMYCKAeT OIIUOOK TIpU
peleHUH 3aja4u,
oreHka coctaBisier _30  0Oannos.

* OTBeT Ha 3K3aMCHAIMOHHBIA OWieT (TecT) OMJIeT 3aCUMTHIBACTCS Ha MPOABHHYTOM YPOBHE,
€CJIM CTYNSHT MPH OTBETC HAa BOIMPOCHI IMPOBOAWT CPABHHUTEIHHBIA aHAU3 IMOJIXOJOB,
NPOBOJMT KOMIUICKCHBIA aHalIN3, BBIABISCT MPOOJIEMBI, NpEiaracT MEXaHW3MbI PEIICHUS,
CIIOCOOCH TMPEICTaBUTh KOJIMYECTBEHHBIC XapaKTEPUCTUKH OIPEIEICHHBIX IPOIECCOB,
NPUBOJIUT KOHKPETHBIC TNPUMEPHl W3 TPAKTUKH, HE JONYCKAaeT OIMMOOK M CIIOCOOCH
000CHOBAThH BBIOOD MeToza pelieHus 3aJlauH,
orieHka coctapisier 40 o6annos.

3. HIkanaa oueHkH

B o61eit onjeHke 1o AUCHUIUIMHE 3K3aMEHALMOHHBIE OalljIbl YYUTHIBAIOTCS B COOTBETCTBUU C
npaBWwiIaMyd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEAECHHBIMH B pabodell mporpamme
JUCLUIUINHBI.

4. Bonpochl M 32244 M K SK3aMeHY N0 Jucuuiinue «Teopus
JIEKTPOMArHUTHOTO MOJISD»

Bonpocel K 3K3aMeHANMOHHBIM OMJIeTam

1. CpaBuute npeodOpazoBanusi ['amunes u Jlopenua. UTto Takoe TPeXBEKTOPHI U
YETBIPEXBEKTOPBI, B YEM COCTOUT PA3JINUUE MEXKTY HUMU?

2. IIpuBeauTe NMpUMeEphl CKASIPHBIX U BEKTOPHBIX BEJIWYMH B MexaHuke HproToHa
Y MEXaHUKE CIIELMAIIBHOW TEOPUU OTHOCUTEIIBHOCTH.

3. KakoB 3akoH npeoOpa3oBaHus BEJIUYHH: a) 3JIeMeHTa 00bema dV , 0) HHTepBaa
BpeMeHH dt, ux mpousBeacHust dvdt npu npeodpazoBanusx JlopeHma?

4. Kak BBOOUTCS YETBIPEXBEKTOP IJIOTHOCTH JJIEKTPUUECKOTO TOKa? KakoB 3aKOH
npeoOpa3oBaHUs €0 KOMIIOHEHT?

5. Ilokaxkure, KaKk OCYLIECTBISETCSA PEISTUBUCTCKOE 0000UIEHHE BTOPOIO 3aKOHA
HproTona. B yeM cMbICIT pa3IMyHbIX KOMIIOHEHT 3TOTO 3aKOHa?

6. ITokaxuTte, 4TO B CiIy4yae JIOKAJIbHOTO B3aUMOJECHCTBUS YaCTHUL] COXPAHSAETCA UX
NOJHBIA uyeThlpexumiysbe. Kak cpabarbiBaeT HpU 3TOM MPENIOJIOKEHHE O
JIOKaJIbHOCTH B3aUMOJAECUCTBUSA?

7. Yro Takoe cuna Jlopenna? Kak skcriepMMeHTaIbLHO U3MEPSIOTCS 0 B U E ?

8. IlokaxuTe, Kak ¢ MOMOIIBIO OCHOBHOTO YPaBHEHMs JIMHAMHKHU 3apsSKEHHOU
4aCTULBI BO  BHEIIHEM  JJICKTPOMAarHMTHOM  IIOJ€  BBOJUTCS  TEH30p
AIIEKTPOMArHUTHOIO ITOJIA.

9. JlailiTe omnpenelicHWs CKalspHON, BEKTOPHOM M TEH30PHOM BEJIUYMH B
CHEeLMAbHOW TeopuH OTHOcUTeNbHOCTH. Kak mnpeoOpa3yroTcsi KOMIOHEHTHI
TeH30p a F* 3JIeKTPOMarHUTHOTO TOJIs?

10. Ioxyuure 3aKOH mpeoOpa3oBaHMs MOJed B ¥ E IpH IEPEXOAe OT OIHOM
VHEPLUAJIbHOW CUCTEMBI OTCUETA K IPYTrOM.

11. Ilomyunte, ucnonb3ys ypaBHEHHs MakcCBeilia, BBIPAXKEHUS I IUIOTHOCTEH
DHEPIUM U MOTOKA SYHEPTHUU IJIEKTPOMArHUTHOTO TTOJIS.

12. Ilomyunte, ucnosib3ysl ypaBHEHHs MakcBeiia, BBIPaKEHUS IS INIOTHOCTEMN
MMITYJIbCA U IIOTOKA UMITYJIbCA 3JIEKTPOMArHuTHOTO ITOJIS.



13.ITonyunte, ucnonb3dys ypaBHeHUs MakcBessa, BOJHOBOE YypaBHEHHUE st
AIEKTPOMArHUTHOTO MOJISl B BAKYyME.

14. [Tokaxwure, KakK U3 YpaBHECHUI Makcsemna B
muddepeHnnanbHON/MHTErpalibHON (hopMe TMoTydaroTcs ypaBHeHUs: MakcBenia B
UHTerpanbHOM/ muddepeHmansuon hopme.

15. Uro Ttakoe ypaBHenus Jlamnmaca u Ilyaccona? B kakux cuTyauusx IpH
BBIYUCJIEHUHU DJIEKTPOCTATUYECKUX MOJIEH UCTIOJIBb3YIOTCSA 3TH YPAaBHEHUS ?

16. YUto Takoe MyJIbTUIOJBHOE PAa3JI0KEHUE BJIEKTPOCTATHYECKOro MOTEHLHANA,
KaK ero nojay4uth? Uemy paBHO OTHOIIECHUE JABYX COCEAHUX WICHOB ¢, /¢, ATOTO

pa3iaoKeHus?
17. YUto Takoe MyJbTHUIIOJBHOE pA3JIOKEHHE BEKTOPHOIO NOTEHUMANa A
MAarHUTHOTO IOJs, KaK €ro Nnoixy4uTs? YeMy paBHO OTHOILIEHHWE ABYX COCEIHHX

YJIEHOB "Em / ‘M 3TOTO Pa3IoKEHHUS?

18. IMomyuute dhopmyiy ISl CUJIBI, TEUCTBYIOMIEH HA DJEKTPUUYECKUNA JUMOIL BO
BHEIIHEM HEOJHOPOJHOM AJIEKTPUUYECKOM IIOJIE.

19. Ilonyunute dopmyiy I CHUIIbI, ACHCTBYIOIIEH HAa MArHUTHBIM JHIIONb BO
BHEIIHEM MarHUTHOM IIOJIE.

20. Yrto Takoe KamuOpOBOYHBICE TPEOOpa30BaHUS  DIIEKTPOMArHUTHBIX
MOTEHIIUAJIOB U KanuOpoBouHasi cBoOona? [lpuBeaute nmpumepbl U3BECTHBIX BaM
JIOTIOJTHUTEINIBHBIX YCIIOBUM Ha IOTEHIMAJbI, UCIOJB3YIOIIHUECS TMPU OINUCAHUU
AJIEKTPOMArHUTHBIX SIBJICHUM.

21. B yem cocTouT yciioBue u3ydeHusi 3omMmepdebia U Kak OHO HUCTOJIb3yeTCs
IIPY ONMCAHWUH U3ITYYEHHUS] CUCTEMBI 3aPSHKEHHBIX YACTHUIL?

22. OxapakTepuzyWTe NPOCTEUIINE COCTOSHUS  MOJSAPU3ALMM  IIJIOCKHUX
MOHOXPOMATHYECKUX JIEKTPOMATHUTHBIX BOJIH.

23. YTo Takoe AUMNOJbHOE U MATHUTO-UIIOIBHOE U3ITyYeHUs?

24. Yto Takoe KBaJApyNoJIbHOE U MarHUTO-KBAAPYIOJIbHOE U3ITyYECHUS?

25. B Kakux cliy4asix MOKET U3JIy4aTb PABHOMEPHO JBMXKYIIUKCS 3JEKTPUUECKUMA
3apsia?

3amauu no kypcey “Teopusi 3JIeKTPOMATHUTHOIO MOJIA”.

1. MHcnonp3ys 3akoH mnpeoOpa3oBaHusi s KOMIOHEHT F*  TeH30pa
3JIEKTPOMArHUTHOTO TIOJIs, Toy4yuTe (hopMmyiisl mpeobpaszoBanuii JlopeHma st
nosieit B u E.

2. Ucnone3ys npeobpasoBanus JlopeHna s moneii B u E, JOKaXHTE, 9TO

- - E? .
BEJIMYHHBI B-E U —-— B? SIBJISIFOTCS] MHBApPUAHTAMHU.
c

3. B mokosimeiicss cucTeMe OTCYeTa 3alaHbl BEKTOPHl B W E  OXHOPOIHOIO
5JIEKTPOMATHUTHOTO MOJsA, mpudeM B-E>0. Onpenemure CKOPOCTH TeX
MHEPIMAIBHBIX CHCTEM OTCYETa, B KOTOPBIX BEKTOPHI DJIEKTPHYECKOTO E W
MardMTHOTO B T0JIEl mapajieNbHbl.

4. B moxosmielics cucreMe OTcyera nojs B u E oproroHanbHel. Onpenenure
CKOPOCTH TEX WHEPIHAIBHBIX CHCTEM OTCYETa, B KOTOPBIX MMEIOTCS: &) TOJBKO
>JIEKTpUYECKOE T10J1€ E # 0, 6) TONBKO MarHuTHOE T0J€e B #0.



5. Ucnonb3yst 3akOoH mpeoOpa3oBaHUsl KOMIIOHEHT BOJIHOBOT'O YETHIPEXBEKTOPA,
OTUIIMTE TIPOJIOIBHBIN U TToniepeuHblid 3P dexTrl Jlomepa.

6. OnummKTe OTPaXKEHHE CBETA OT ABIKYIIEr0Cs CO CKOPOCThIO V 3epkana. CBeT ¢
4acTOTON o, aJaeT B JIAOOPATOPHON CUCTEME Ha JABUXKYILEECS 3epKajio MO YoM

6, . Belunciure 4acTOTy OTPaKEHHOTO CBETA @, M YIOJl OTPaXEHUs 6, CBeTa OT

3CpKaJia.

7. Ucnonw3ys TeH30p HaTsokeHMH Makcsemna T,

AJ1 SJICKTPHUYCCKOI'O I10JI4,

BBIYUCIIUTE CHIIY, Pa3pbIBAIOIIYIO Ha JIBE MOJOBUHBI PABHOMEPHO 3apSKEHHYIO C
3apsAI0M Q W PaanycoM R TOHKYIO c(heprueckyro 000I0UKy.

)

8. Mcronb3yst TEH30p HATsDKEHHH MakcBelna T, s SJIeKTpHYecKOoro IO,

BBIYUCIIUTC CHIIY, Pa3pbIBAlOIyI0O Ha JOBC PABHBIC IIOJIOBHHBI PABHOMCPHO

3apsKCHHBIN C IDIOTHOCTBIO p(Kn/ v%) 1map paguyca R.

)

9. Hcnone3ys TeH30p HaTskeHnmid MakcBemna T, s 371eKTpHYECKOro MOJ,

BBIYHCIIUTE CUJIy B3aUMOJICUCTBHS a) JABYX OJHOMMEHHBIX 3aps/oB, 0) IBYX
Pa3HOMMEHHBIX 3apsJIOB.

10. Mcnone3yst Tensop HarspkeHuid Makcsemma T,,™

JJIA MAr"HuTHOI'O IIOJIA,

BBIYHUCIIUTC HAAaBJICHUC MArHUTHOI'O IIOJII Ha CTCHKY MOJIMHHOIO COJICHOMAAa C

MHAYKIMEH 1o B.

11. Berauciure T€H30p KBaAPYyHIOILHOIO MOMEHTA Q,, CHCTEMBI 3apsAN0B (0,—24,7),
pPACIIOJIOAKECHHBIX HA OCH Z Ha PABHBIX PACCTOSAHUAX a APYT OT Apyra. Berauciure
MOTEHIIMAJI TIOJISA, CO3/aBacMOTO YKa3aHHOM CHCTEMOM 3apsjoB Ha OOJIBIIOM
pPACCTOSIHUM OT CUCTEMBI.

12. Beruucinure KOMIIOHEHThI TEH30pa KBAAPYIOJILHOIO MOMEHTAa Q,; OAHOPOIHO

34PAKCHHOTI'O 3JUIMIICOM A BPpalllCHUA C IIOJIYOCAMH a U b.

5 ¢
13. WUcxons w3 BhIpaKeHUsS JJIsi MOTEHIIMAIA (p=kpe—3 TOJISI BJIEKTPUYECKOTO
r

JMIIOJIS, BBIYMCIUTE HANPSHKEHHOCTh E  DJIEKTPUYECKOrO IO JUIIONS M €€
cocrasistonme (E,, E,) B OJAPHON cCUCTEME KOOPAMHAT.

14. Wcxons w3 BbIpaKeHUs s MOTEHIMANa Azyo% I0JII MAarHUTHOTO
JMIOJIS, BBIYHMCIUTE HANPSHKEHHOCTh B  MArdUTHOrO IIOJIA JMIONS U €€
cocrasistonme (B.,B,) B MOJAPHONW CUCTEME KOOPAUHAT.

15. Berunucnure MarHuTHBIA MOMEHT p,, , BPALIAIOIIETOCS BOKPYT OCH CUMMETPUU
C YIJIOBOM CKOPOCTBIO @ PABHOMEPHO 3apsHKEHHOTO C IUIOTHOCTBIO o (Kl m?)
TOHKOTO JUCKa paaguyca R.

16. Bpruucaure MarHUTHBIM MOMEHT P, COJICHOMJA paauyca R ¢ TOKOM |,
uMeromero N IJIOTHO MPUJIETAI0IIUX APYT K APYTY BUTKOB.

17. BaxXHbIM CPEICTBOM [JI1 BBIYMCIICHHUS DJICKTPOCTATUYECUKX TOJICH SIBIISETCS
ypaBHeHue Jlammaca A¢=0. [lomyuute obmiee pemenue ypaBHenws Jlammaca B

CIIyyYasx:



a) TOTEHUUal ¢ B JACKAPTOBOM CHCTEME KOOPAMHAT 3aBHCUT TOJIBKO OT

KOOpJIUHATHI Z ;

0) moteHIMan ¢ B chepuyecKOl CUCTEME KOOPJIUHAT (r,d,¢) 3aBUCUT TOJIBKO OT
KOOpJIMHATHI I ;

B) MOTEHITMAT ¢ B CHEPUUIECKON cCHCTEME KOOPAHWHAT (r,d,p) 3aBUCUT TOJBKO OT
KOOpAHWHATEI 6

B) OTEHIIMAN ¢ B IWJIMHIPUYECKOM CHCTEME KOOPJUHAT (p,@,2) 3aBUCUT TOJBKO
OT KOOPAUHATHI p ;

) NOTEHIMAN ¢ B UUIUHIPUYECKON CUCTEME KOOPJUHAT (p,@,2) 3aBUCUT TOJBKO
OT KOOPAUHATHI ¢ .

18. Bpluucaure NOTEHIMAT AJIEKTPOCTATUYECKOTO TMOJISI  MEXKAY JIByMs
H30JIMPOBAHHBIMH APYT OT Apyra 0€CKOHECUHBIMH IIJIOCKOCTSMHM C YIJIOM ® MEXTY
IJIOCKOCTAMHU U MOTECHIHUATIAMU #(p=0)=0 U ¢(p=D)=V .

19. Bpluucnure NOTEHHHMAT  AJIEKTPOCTATHYECKOTO IOJNS  MEXAY JIBYMS
M30JIMPOBAHHBIMU JPYT OT JApyra 0€CKOHEUHBIMU KOHUYECKUMH IMOBEPXHOCTAMHU C
oOmIel BEpIIMHOM M OOl OChI0O CUMMETPHUH, BIIOXKEHHBIMH JPYr B JIpyra, C
yriiamu 6, u 6, nipu BepmmHax. [loTeHIHaIBl KOHYCOB PaBHbI COOTBETCTBEHHO:
¢(9=91) =V1 144 ¢(‘9:92) =V2 :

20. BpluuciuTe DIEKTPOCTATHUECKOE II0J€ E B IPOCTPAHCTBE BOKPYT
OCCKOHEUHOI0 IWIMHApPA paauyca a, I[OMEIIEHHOr0 B OJHOPOJHOE TOJE,
MEPIEHANKYJISIPHOE OCU CUMMETPUHN LIUIUHIPA.

21. Jlokaxxute, 4TO y 3aMKHYTOW CUCTEMBbI 3apSHKEHHBIX YaCTHUI] C OJUHAKOBBIM
OTHOILICHUEM 3aps/ia K MacCe JUIIOJIbHOE U3JIyYCHUE OTCYTCTBYET.

22. JlokaxuTe, 4TO B OTCYTCTBHE BHEIIHETO MOJIsl, UHTEHCUBHOCTh MArHUTO-
JUTIOBHOTO M3ITYYCHHUS B3aUMOACHCTBYIOIIMX MEKIY COOOM 3apsiKEHHBIX YaCTHII
paBHA HYJIIO B CHCTEME KOOPJAMWHAT, HAYaJl0 KOTOPOW COBMHAJAECT C LEHTPOM
VHEPILHUU CUCTEMBI.

23. 3aMKHyTasi CUCTEMA COCTOMT M3 YaCTHUI] C OJIMHAKOBBIM OTHOIIIEHUEM 3apsijia K
Macce. JlokaxkuTe, 4YTO MAarHUTO-IAMIIOJNbHOE W3JIYYEHHUE Y TAaKOM CUCTEMBI

OTCYTCTBYET.
24. TlpocTeiias paMmoyHas aHTEHHA MPEACTABISIET COOOM MPSAMOYTONbHYIO PaMKy
C TOKOM |=I,coswt cO cTopoHamMu a U b. BplyuCIUTE WHTEHCUBHOCTH

JUTMHHOBOJHOBOTO H3JIYUCHHS AaHTCHHBI B CpPEJIHEM II0 BPEMEHHU 3a TICPHOI
KosaeOaHul TOKa.

25. DIEKTpOH C MacCOM m | 3apsSAOoM ( JBHJKETCS BO BHEIIHEM ITOCTOSSHHOM
OJHOPOJHOM DJIEKTPUUECKOM IIOJ€ ¢ HanpsbKeHHoCThio E. IlpenacraBbre
WHTEHCUBHOCTh MAarHUTO-JIUIIONIFHOTO W3IYYEHHUSI DJJICKTPOHA, KaK (DYHKIIHIO
CKOPOCTH V 2JIEKTPOHA U HAMPSKEHHOCTH E MO,



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET
Kadenpa npukinanHoit u TeopeTudeckoil Gpu3nKu

IMacnopT KOHTPOJILHOM PAdOTHI

1o AucUUILUIMHE «Teopus 3JIEKTPOMArHuTHOTO IOJIs», 5 CEMECTP
1. MeToauka OEeHKH

KontponbHass pabora BBINOMHSETCS OJMH-ABA pa3a B CEMECTP HA NPAKTUUECKUX 3aHATHAX H
3aKJIFOYAETCsl B PEIICHUH CTYACHTaMHU HECKOJIBKUX 3a7ad B OTBEIEHHOE Ui Toro Bpems. Pabora
oopmiIsieTcs: cTaHIapTHBEIM 00pa30M: YCIIOBHE 3a/1auu B KpaTKoi (hopme, MPUBEICHUE JAHHBIX T10
YCJIOBHIO 33/1a4d BEJIMYUH U TOTO, YTO TPEOYEeTCs ONpEeAeiuTh (BBIYMCIUTDH), PELICHUE 3a/laul C
COOTBETCTBYIOIIMMH, JOCTATOYHO TIOJHBIMHM BBIKJIAJKAMHU, €CIIM TOTPeOyeTcs, TO MPOBEIACHUE
YHCJIEHHOTO pacyera.

KonTtponsHass paboTa BKIFOYaeT 3-5 3aaHWi, BBITIOIHSACTCS MHUCHMEHHO W TPOBOJIUTCS IO TEME
(Temam):

1. YpaBHeHMe IBMKEHUS 3apsHKEHHON YacTUIIBI B AJIEKTPOMArHUTHOM 1oJie. [ [puHINIT OTHOCUTENTFHOCTH
1 TCH30P 2JICKTPOMArnuTHOTI'O I1OJIA.

2. [IpeobOpa3oBanust JlopeHia AJis OJICH U MHBAPUAHTHI JIJIS TI0JICH. 3a1a4n Ha IPUMEHEHUE
WHBAPHUAHTOB TSI TIOJICH.

3. 3aKOH COXpaHECHUS SHEPTHHU JJISI CHCTEMBI JIEKTPOMArHUTHBIX MOJIeH M 3apsDKEHHBIX YACTHIL..
IInoTHOCTH OHEPIruu U IJIOTHOCTH IMOTOKA SHCPIUU IJIA SJICKTPOMArHUTHOT'O IMOJIA U UX UCIIOJIb30BAHUC
TIPH PEIIeHUH MPOCTEHINNX 3a/1a4 O Tiepeade SHEPTHH.

4. 3aK0H U3MEHEHUS UMITYJIbCA JIJISl CHCTEMBI 3apsHDKEHHBIX 9acTHll 1 moJieil. [ImoTHOCTs moTOKa
HUMITYJIbCA DJICKTPOMArHuTHOT'O I10JIA. TeH30p HaTsDKeHUH MakcBenna JJIA SJICKTPOMAriuTHOIrO 1oJIst 1
3a/1a4y¥l Ha €ro MPUMEHEHNE.

5. YpaBuenus anexkrpocratuku. Y paBaenus Jlamnaca u [lyaccona, cBOHCTBa HX peIICHAN.
MYJ'IBTI/IHOJ'IBHOC PA3I0KCHUE JJId IMOTCHIUAJIa OI‘paHH‘IeHHOﬁ B IMTPOCTPAHCTBE CUCTEMBI 3apsA10B, €€
JIATIOJIBHBIN Y KBAJIPYIIOJIbHBI MOMEHTBI.

6. 3amaun Ha BEIYHCIIEHHUE DIIEKTPOCTATHYUECKUX ITOJIEH pa3sIUYHBIX KOHPUTYpAIUil 3apsHKEHHBIX TEN C
oMol ypasHenuit Jlamnaca u ITyaccona.

7. Cuctema 3apsiioB BO BHEITHEM IIOJIE, SHEPTHsI CUCTEMEI 3apsi0B. Cuia U MOMEHT CHJIBI, JCHCTBYIOIIIHE
Ha DIEKTPUUYECKUH TUTIONHHBIA MOMEHT BO BHEIIHEM TIOJIE.

8. MarauTHOe TIoJie OrpaHUYEHHON B IPOCTPAHCTBE CUCTEMBI CTAIIMOHAPHBIX TOKOB. MarHUTHBIN
MOMCHT. B3aPIMOILeI71CTBPIe MargsmTHOTO MOMCHTA C BHCIIHUM MAarHuTHBIM ITIOJIEM: CHJIa © MOMCHT CHUJIBI,
JIEHCTBYIOIIME HA MATHUTHBIN JIUITOIIB.

9. 3aaun Ha BHIYHCIIEHHE MATHUTOCTATUYECKHX TIONEH ¢ moMoIbio ypaBHeHus [lyaccoHa st
BCEKTOPHOI'O IMMOTE€HLMAJIa MArHUTHOI'O I10JIA.

10. AHanu3 rmoJied JIEKTPOMArHUTHOTO U3JTyUSHUS BIAIM OT U3JTydaroiei CUCTEMBbI B BOJTHOBOH 30HE.
MynbTUTIONBHOE Pa3IoKEHHUE ISl TOTSHIIUANA TTOJIS U3TYYCHUS.

11. Tlons m A AMTOIBLHOTO, MATHUTOAUIIONHHOTO U KBAAPYIOIBEHOTO U3TyUYeHUH. YTIIOBOE
pacnpezaeneHue Ui AUIMOIBHOTO M MarHUTOAUTIONBEHOTO N3TYISHHH.

12. IlpocTeie 3a1a4M Ha pacyeT AUMOIBHOTO U MArHUTOIAMUIIONBLHOTO IOJIEH M3ITyUEHUS! YCKOPEHHO
JBIDKYIIUXCS YaCTHLL.

Kpurepun onenkn

Kaxmoe 3amanne KOHTPOJIBHONU pabOTHI OIICHUBAETCS B COOTBETCTBHH C MPUBEACHHBIMH
HIDKE KPUTEPHUSIMHU.

e KontponbHast paboTa cuuTaeTcsi HEBBIOJHEHHOM, ecnu pemeHo MeHee 30% 3amad.
Onenka coctabnsger 10 Ganmos.



e Pabora BhIOTHEHa Ha TOPOrOBOM YpOBHE, ecinu pemeHo 35% 3amau.  OueHka
coctaBmsier 15  Gamios.

e Palora BbllloIHEHA Ha 0a30BOM ypoBHE, eciid perieHo 60% 3agad. OneHka cocTaBisieT
20 6amnos.

e Pabota cuuTaeTcsi BBHINOJIHEHHONW Ha MPOJBUHYTOM ypoBHE, eciu pemeHo 80%-100%
3amay. OeHkKa cocTaBiisieT 25 0auioB.

2. lIkajga oueHKH

B oOmeil omeHke mno AWCHUIUIMHE Oauibl 32 KOHTPOJBHYIO pabOTy YYMTBHIBAIOTCS B
COOTBETCTBUM C NpaBWIAMU OaNIbHO-PEUTHHIOBOM CHCTEMBbI, NPUBEAECHHBIMU B paboueit
IporpaMMme JAUCLHUIIIUHBIL.

3. Ilpumep BapuaHTa KOHTPOJILHOI PadoThI
KonTtpoJsbHas padora o teme «OO011re CBOMCTBA IEKTPOMArHUTHBIX TIOJIEH»

Bapuant 1.

3agauya 1. B nokosieiics cucreme orcuera nosst B u E oproronanbhbl. OnpenenuTe CKOpocTu
TE€X WHEPIHUAIBHBIX CHUCTEM OTCYETa, B KOTOPHIX MMEIOTCS: a) TOJBKO JJIEKTPHUECKOE MOJe

E=0, 0) TOJILKO MarHUTHOE I10JI€ B=0.

3agaua 2. Ucnonw3ys TeH30p HaTsbKeHHE MakcBeria Taﬁ(e) JUISL  DJIEKTPUYECKOTO TOJI,
BBIUUCIIUTE CUITY, Pa3phIBAIOIIYIO0 Ha JIBE IMOJIOBUHBI PABHOMEPHO 3apsHKCHHYIO C 3apsaiaoM Q u
pamuycoM R TOHKYIO cheprueckyro 000JI0UKYy.

3amaua 3. Mcrionb3ys TEH30p HATsHKEHUH MakcBea Taﬂ(m) JUISL MArHUTHOT O TI0JIS1, BBIYMCIIUTE

JaBJICHHE MAarHUTHOT'O TIOJISl HA CTEHKY JJIMHHOTO COJIGHOM1a C MHAYKIMeH o B .
16 oxTs10pst 2016 T.
3aB. kad. [TuTD, npodeccop B.I'. lyOopoBckwii

3agayu no kypcey “Teopust 3JIeKTPOMATrHUTHOIO 0JIA”.
1. Hcnonp3ys 3akoH mnpeoOpa3oBaHusi s KOMIOHEHT F*  TeH30pa
AIIEKTPOMArHUTHOTO TMOJIsA, Nojlydute (popmyibl npeoOpasoBanuil Jlopenma ams

nojiei B u E.

2. Ucnonb3ys mnpeoOpazoBanus JlopeHma mis mojed B u E, JOKaXKUTE, YTO
I
BCJIMYHHEBI B-E U —Z—BzﬂBJISIIOTCSI HMHBapHaHTaMHU.
c

3. B mokosieicss cucTteMe OTCYeTa 3aJaHbl BEKTOPbl B W E OJHOPOIHOIO
5JIEKTPOMATHUTHOTO MOJsA, mpudeM B-E>0. Onpememure CKOPOCTH TeX
MHEPIMAIBHBIX CHCTEM OTCYETa, B KOTOPBIX BEKTOPHI OJJIEKTPHYECKOTO E
MarHuTHOTO B IOJIEH HapasulebHEL.

4. B moxosmielics cucTeMe OTcyera nojs B u E opToroHanbHel. Ompenenure
CKOPOCTH T€X MHEPUUAIBHBIX CHUCTEM OTCYETA, B KOTOPBIX UMEIOTCS: a) TOJBKO
>JIEKTpUYECKOE 10J1e E # 0, 6) TOIBKO MarHuTHOE T0Je B #0.

5. Wcnonb3yst 3aKOH MpeoOpa3zoBaHUsi KOMIIOHEHT BOJHOBOTO YETHIPEXBEKTOPA,
OIMILIMTE MPOJIOJIbHBIN U TIonepeyHbIi 3 ekt ommepa.

6. OnuImKTe OTPa)kKEHHUE CBETA OT JBIIKYIIErocst co CKOpocThio V 3epkana. CeeT ¢
4acTOTON o, aJaeT B JJAOOPATOPHON CUCTEME Ha ABMXKYILEECS 3EpKao MO YoM



6, . BeluncauTe 4acTOTy OTPaXEHHOIO CBETA @, W YIOJl OTPaXEHHUsS ¢, CBETa OT

3CpPKaJia.

7. Ucnons3ys TeH3o0p HaTsokeHMH Makcsemna T,

AJ1 SJICKTPHUYCCKOI'O I10JIA,

BBIYUCIIUTE CHIIY, Pa3pbIBAIOIIYIO Ha JIBE MOJOBUHBI PABHOMEPHO 3apSKEHHYIO C
3apsAI0OM Q U pailycoM R TOHKYIO c(pepruyeckyro 000J0UKYy.

)

8. Mcnonwp3ys TEH30p HATSOKEHUM MakcBemaa T.,° Ui 3JeKTpUYECKOTO MO
aff ’

BBIYHUCIIUTC CHUIIY, PpPa3pbIBAIOIIY0O Ha JBC PAaBHBIC IIOJOBHHBI PAaBHOMCPHO

3apsDKEHHBIN C IIOTHOCTBIO p(K7/ M°) map pagmyca R .

)

9. Ucnonb3ysa TeH30p HaTshkeHud Makcesemna T, [ 2IE€KTpUYECKOro IOJ,
af

BBIYHCIIUTE CWJIy B3aMMOJICUCTBHS a) ABYX OJHOMMEHHBIX 3apsIoB, 0) IBYX
Pa3HOMMEHHBIX 3apsSA0B.
10. Mcmomp3yst TeH3op HaTspkeHui Maxkcsemna T,,™ Ui MarHuTHOTO IOJI,

BBIYUCIUTC MOABJICHUC MAIHUTHOI'O IIOJII Ha CTCHKY JIMHHOIO COJICHOHMOA C

WHIYKIHMEN 1o B.
11. Berauciure TeH30p KBaAPYHIOILHOIO MOMEHTaA Q,, CHCTEMBI 3apAI0B (0,—29,7),

PACIIOJIOKEHHBIX HA OCH Z HA PABHBIX PACCTOSHUAX a APYT OT Apyra. Beraucnure
NOTEHLUAN TOJs, CO3/1aBAEMOI0 YKa3aHHOM CUCTEMOM 3apsJ0oB Ha OOJbIIOM
PACCTOSIHUM OT CHCTEMBI.

12. Beruucinure KOMIIOHEHThI TEH30pa KBAAPYIOJILHOIO MOMEHTAa Q,; OAHOPOIHO

3apPs’KCHHOI'O 3JUIUIICOM/Ia BpalllCHUA C ITIOJIYOCsIMU a U b.

p¥
r3

13. Hcxons w3 BeIpakeHHs [JIs NOTEHUOHAna ¢ =K TOJISL BJIEKTPUYECKOTO

JIMITIONS, BBIYMCIIUTE HANPSHKEHHOCTh E  DJIEKTPUYECKOrO IIOJIA [MIIONS M €€
cocraisironue (E,, E,) B MOISPHON CUCTEME KOOPAUHAT.
- (4
14. Ucxons wu3 BbIpak€HUsA sl MOTEHIMAla A=yo[zm—3] MIOJII MarHuTHOTO
r
JMIIONS, BBIYHMCIIATE HANPSHKEHHOCT, B  MAarHMTHOIO IOJS JUIONS M €€

coctapistonme (B.,B,) B MOJAPHON CUCTEME KOOPUHAT.

15. BeruncnuTe MarHUTHBIA MOMEHT P, , BPALIAIOIIETOCS BOKPYT OCH CUMMETPUU
C YIJIOBOM CKOPOCTBIO @ PABHOMEPHO 3apsDKEHHOTO C TUIOTHOCTBIO o (Ki/m?)
TOHKOI'O IMCKa paauyca R.

16. Bpruuciaure MarHUTHBIM MOMEHT P, COJICHOMJA paauyca R ¢ TOKOM |,

uMeromero N IJIOTHO MPUJIETAIOIIMX APYT K APYTY BUTKOB.

17. BaxXHbIM CPEICTBOM [IJI1 BBIYMCIICHHUS DJICKTPOCTATUYECUKX TOJIEH SIBIISCTCS
ypaBHeHue Jlamnaca A¢=0. [lomyuute obmiee pemienue ypaBHenws Jlammaca B
CIy4asix:

a) TIOTEHIMal ¢ B JCKAPTOBOM CHCTEME KOOpPJIWHAT 3aBHUCUT TOJBKO OT
KOOpJIUHATHI Z ;

0) moteHIMan ¢ B cHEpUUCCKOM CHUCTEME KOOPJAHUHAT (r,d,¢) 3aBUCUT TOJIBKO OT
KOOPJWHATHI I



B) MOTEHIAN ¢ B CHEPUUIECKON cCUCTEME KOOPAHWHAT (r,H,p) 3aBUCUT TOJBKO OT

KOOPAHWHATEI 6

B) MOTEHIMAN ¢ B LUJIMHIPUYECKON CHCTEME KOOPAMHAT (p,,Z) 3aBUCUT TOJIBKO
OT KOOPJMHATHI p ;

) NOTEHUHUAN ¢ B LHJIMHAPUYECKOW CUCTEME KOOPIAUHAT (p,¢,z) 3aBUCUT TOJBKO
OT KOOPJAMHATHI ¢ .

18. Bpluucnure MNOTEHHHMAT AJIEKTPOCTATHYECKOTO IOJS  MEXAY JBYMs
U30JIMPOBAHHBIMU JPYT OT APyra 0ECKOHEUHBIMH TUIOCKOCTSIMH C YTJIOM @ MEXIY
IUIOCKOCTSIMH U ITOTEHIHAIaMU ¢(p=0)=0 U ¢(p=D)=V .

19. Bpluncnure NOTEHOHMAT  DJIEKTPOCTATHYECKOTO  IOJS  MEXAY JBYMsS
U30JIMPOBAHHBIMU JPYT OT JIpyra O€CKOHEYHBIMU KOHUYECKUMHU MOBEPXHOCTSIMU C
oOmieil BepIIMHOM M OO0IIed OChI0 CHMMETPHHM, BJIOXKEHHBIMU JIPYr B JpYyra, C
yrilaMu 6, U 6, nupu BepiurHax. [loTeHuansl KOHYCOB paBHBI COOTBETCTBEHHO:
¢(‘9:01) =V, " ¢(9:02) =V,.

20. BpluMciuTe 3JIEKTPOCTaTHYECKOE TMojle E B IPOCTPAHCTBE  BOKPYT
OECKOHEYHOr0 ULWIMHIpa pajuyca a, IOMEIIEHHOr0 B OJHOPOJHOE IIOJIE,
IIEPIICHIUKYJIAPHOE OCU CUMMETPUM LIWIMHAPA.

21. JIoKaxxuTe, 4YTO y 3aMKHYTOH CHUCTEMBbI 3apsDKEHHBIX YACTHI] C OJAMHAKOBBIM
OTHOLLIEHUEM 3apsAJia K Macce JUIOJIbHOE U3JIyYEeHUE OTCYTCTBYET.

22. JIokaxxuTe, 4TO B OTCYTCTBHE BHEIIHETO I10JSl, NHTEHCHUBHOCTb MAarHUTO-
JUIOJBHOTO U3IYYEHHs B3aUMOJCHCTBYIOIUX MEXAY COOOH 3apsyKEHHBIX YaCTHUIL
paBHa HYJIO B CHUCTEME KOOpPJAMHAT, HAYAJI0 KOTOPOM COBIIAJAET C LIEHTPOM
WHEPLHH CUCTEMBI.

23. 3aMKHyTas CUCTEMa COCTOUT M3 YACTHUIl C OJUHAKOBBIM OTHOIIEHUEM 3apsa K
Macce. JlOKaXuTe, YTO MAarHUTO-AUIOJIBHOE M3JIy4eHUE Y TaKOW CHUCTEMBI
OTCYTCTBYET.

24. TlpocTeiiias paMmoyHas aHTEHHA MPEACTABISIET COOOM MPSAMOYTONBHYIO PaMKy
C TOKOM |=I,coswt coO cTopoHamMu a U b. BplyucIUTE WHTEHCUBHOCTH
JUIMHHOBOJIHOBOTO M3JIyY€HUs AaHTEHHbl B CPEIHEM II0 BPEMEHU 3a IEPUOI
Kosie0aHul TOKa.

25. DJIEKTPOH C MacCold m W 3apsiiOM ¢ JABUWKETCS BO BHEIIHEM MOCTOSSHHOM
OJIHOPOJHOM O3JIEKTPHYECKOM TMI0Jie € HampsbKeHHOCThio E. IlpemcraBbre
WHTEHCUBHOCTh MAarHUTO-JUIIONBHOTO M3IYYEHHUsI DJJEKTPOHA, KaK (DYHKIIHIO
CKOPOCTH V 3JIEKTPOHA ¥ HAIIPSHKEHHOCTH E IOJIs.



denepanpHOE TOCYAaPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNES
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY
Kadenpa npukinannoit u TeopeTudeckoil Gpu3nKu

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoThl)

110 JUCHUIIIIMHEC «TeOpI/IH OJICKTPOMArduTHOI'O I10JIA», 5 CEMECTP

1. Meroauka oueHKH
Ocobennoctu pazpadorku KM mo PI'3: konTponupyromue marepuainbl GOpMUPYIOTCS B BHJIC
3a7aHus U3 TPEX YacTeid, MPUMEPHO IO AECATh 3a]a4 B KKIOM 4acTu. 3aaun MoJ00paHbl TAKUM
o0pazoM, 4YToObl B COBOKYITHOCTH IE€PEKpbIBaTh BCE pas3jienbl AUCHUIUIMHBL  «Teopus
JIEKTPOMAarHUTHOTO I0JIs1», IPENOAABABIINECS CTYICHTaM B JAHHOM CEMECTE.
OuenuBaeMble MO3MLUU: BHIOOP METOAA PEIICHUS B COOTBETCTBUM C TIOCTAHOBKOW 3aauM,
peanm3anys BBIOPAHHOTO METOJa ISl PEHICHHs IIOCTaBJICHHOM 3a/1aud, aHAIN3 PEIICHUs C
PACCMOTPEHUEM YaCTHBIX U MPEETbHBIX CITy4aeB.
IpaBuna opopmuenus PI'3(P): PI'3 Bemommsiercs B ¢opme ordera Ha jaucTax dopmara A4, co
CTaH/JapPTHBIM TUTYJIBHBIM JIUCTOM, aHAJOTMYHOM TOMY, KOTOPBIA HCIIONB3yeTCs B OTYETax IO
JTa0opaTopHBIM pabotam 1o (U3MKe, ¢ yKazaHueM (aMWIMK CTy/IeHTa U (JaMUJIHN TIPETIOIaBaTelIs,
HOMepa IPYMIIbI, OTMETKH O 3aIlUTe.

B pamkax pacueTHO-rpaduueckoro 3aaanus (padoThl) MO AUCIHUILIMHE CTYICHTHI
JTOJKHBI pemuTh okomo 30 3agady MO HECKONbKHM KPYIHBIM pa3jeliaM JUCIHUIUIUHBI,
BKJIIOUAIOLIUM O0IIME CBOICTBa ypaBHeHUN MakcBesuia, 3JIeKTPOCTaTUKY M MarHUTOCTaTHKY, a
TakKe U IpoOJIeMy M3ITydeHHUs SJEKTPOMAarHUTHBIX BOJIH. Y CIIOBUS 3aja4 Uil Tpex yacteil PI'3
NPUBEJICHBI B COOTBETCTBYIOIIEM y4eOHOM MOCOOUH TIO KypCy.

2. Kpurepuu ouenku

» Pabora cuuTaercss He BBIMOIHEHHOW, eciu pemieHo MeHee 40% 3amau. OleHKa COCTaBISET
10 OaJIJIOB.

» Pabora cumTaeTcsi BBHINOJIHEHHOW HAa TOPOTOBOM YpPOBHE, eciu eciu perieHo 50% 3amau.
Orenka cocraBnsier 20 6auios.

* PaGota cumTaercsi BBINOJHEHHON Ha 0a30BOM YpOBHe, eciau eciau eciu pemeHo 60%-80%
3agad. Ouenka coctapnser  30-35  Oamos.

» PaGoTa cunTaercst BHIIOJIHEHHOW Ha MPOJBUHYTOM YypOBHE, eciu eciu pemero 100% 3amay.
Onenka cocraBister 40  Gamnos.llIkana oneHku

B o6meii onenke no aucuuruinae 0amibl 3a PI'3(P) yunTeiBatoTCsi B COOTBETCTBUU € MTpaBUIIaMU
0aJUIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEIEHHBIMU B paboueil mporpaMme TUCHMITIHHBIL.

3. IlpumepHubrii nepeuens Tem PI'3(P)
1. YpaBHeHMe IBMKEHUA 3apsHKEHHOM YacTUIBI B AJIEKTPOMAarHUTHOM 1osie. [IpuHINI OTHOCUTENTFHOCTH
¥ TEH30D 3JEKTPOMArHUTHOTO TOJISI.
2. IIpeobpa3zoBanus JlopeHna it oneld 1 MHBapHAHTHI U NoJIeH. 3a1a4n Ha IPUMEHEHHUE
WHBapHAHTOB IS TIOJIEH.
3. 3aKOH COXpaHEeHUs SHEPTHH JIJISI CUCTEMBbI JIEKTPOMATHUTHBIX MOJIEH U 3apsKEHHBIX YACTHIL. .
[InoTHOCTB PHEPTUH U TUIOTHOCTH MTOTOKA SHEPTHUHU AJIS TEKTPOMArHUTHOTO MOJIS M UX MCIIOJIb30BaHUE
MIPY PELIEHUH NMPOCTEHINX 3a/1a4 O epeiave SHEPTUH.
4. 3aK0H M3MEHEHUS UMITYJIbCA JIJISl CHCTEMBI 3apsHKEHHBIX 9acTHIl 1 moJieil. [ImoTHoCTh moToKa
MMITyJIbCa IEKTPOMArHUTHOTO MoJIs. TeH30p HaTskeHnit MakcBemia 1yl 3JIeKTPOMarHuTHOTO TIOJIS |
3a/1a4M Ha €ro NPUMEHEHNE.



5. YpaBHeHus snekrpocratuku. Y paBHeHus Jlamaca u [lyaccona, cBoicTBa X pPeIICHUN.
MynbTUTIONBHOE Pa3iioKeHHUe ISl TOTEHIIMANa OTPAHWICHHOM B MPOCTPAHCTBE CHCTEMBI 3apsIOB, ee
JIATIONIBHBIN U KBAJIPYIIOIBHBIA MOMEHTHI.

6. 3amaun Ha BRIYMCIICHHUE DIICKTPOCTATHYUECKUX ITOJICH Pa3IUYHbBIX KOHPUTYPAIUi 3apsSKEHHBIX TEIT C
oMol ypaBHeHnuil Jlannaca u Ilyaccona.

7. Cucrema 3aps0B BO BHEITHEM TI0JIE, JHEPTHUS CUCTEMEI 3apsA0B. CHila © MOMEHT CHJIBL, ACHCTBYIOIINE
Ha DIIEKTPUYECKUMA TUTIOIBHBIII MOMEHT BO BHEITHEM TOJIE.

8. MaruuTHoe 110J1¢ OrpaHHYCHHON B IIPOCTPAHCTBE CUCTEMBI CTAIIHOHAPHBIX TOKOB. MarHUTHBIN
MOMEHT. B3anMoelicTBie MarHUTHOTO MOMEHTA C BHEIITHUM MAarHUTHBIM TIOJIEM: CHJIa 1 MOMEHT CHJIBI,
JIEUCTBYIOLIUE HA MATHUTHBIN TUTIOND.

9. 3agaun Ha BEIYMCIIEHUE MAarHUTOCTATHYECKHX TOJIEH ¢ TToMoLIbo ypaBHeHus [lyaccona st
BEKTOPHOTO TOTEHIIMAa MATHATHOTO TTOJIS.

10. Ananu3 mosei AIEKTPOMAarHUTHOTO M3JIyYeHHs BAAJIH OT U3JIydalolleld CHCTEMbI B BOTHOBOM 30HE.
MynbTUIONBHOE PA3NIOKEHUE ISl TOTEHIMANA MO U3TYYCHHUSI.

11. lons u mnst TUIOTBFHOTO, MATHUTOJUTIONBHOTO M KBaIPYTIOJIEHOTO H3IIyIeHUH. YTIIOBOE
pacnpeneneHue Uit JUIMOIBHOTO M MarHUTOAUIIONBHOTO W3y YeHIH.

12. TIpocTeie 3aaUn Ha pacyeT TUMOJBLHOIO U MAarHUTOAMITONBHOTO MOJICH U3TYyUYCHHS YCKOPEHHO
JBUKYIIFIXCS 9aCTHII.



IIpaBuia arTrecTanMu CTYAEHTOB 10 Kypcy «TeopHs 3J1eKTPOMATHUTHOIO MOJIsD)
C UTOrOBOM aTTecTanuel B (popMe IK3aMeHa

1. PeiiTuHr cryaenra no kypcy «Teopus 31eKTpOMarHUTHOTO TOJISH CKJIA/bIBACTCS U3 PEUTHHTA
Riex 32 TEKyIYIO pabOTy B CEMECTPE U UTOTOBOTO PEUTHHTA Rypor 32 DK3aMEHALIMOHHYIO PaboTy:
R = RTCK + RI/ITOT
[Tpu 5TOM MakcHMalbHOE YUCIIO OAJUIOB COCTABIISET:
RTCK. Makc = 601 RI/ITOF. MakKcC = 40! RMaKC = 100

2. Tekymasi aTrecTalus CTyAeHTa 10 Kypcy «TeopHst 371eKTPOMarHUTHOTO OIS
3a TeKyIyo y4eOHYI0 1esSTeIbHOCTh HAUUCISIETCS CIIEAYIOIee YUCI0 O0allIoB

YuebHast 1eITeNHHOCTD CamocToATeNbHOE PElICHUE 32149 v .
CTyneHTa (PI'P) JacTre B CEMUHApax, MMOCEHIICHHE JIEKIINH
MaxkcumabHO€E YHCJIIO 40 20
0ajIoB
MuHuManbHOE YHCIIO 20 10
0asIoB

MaxkcumansHoe 4Hciao OaiioB ompexaensier ypoBeHb oueHkn A+ mo ECTS («ornmmuno» 0e3 cmaum
’K3aMeHa). MUHIMaIbHOE YUCII0 0aJIOB OMpPEAETET IOMYCK K 9K3aMeHy 10 (HU3HKE.

3. JlonmoaHuTEJLHOE YHCI0 0AJLIOB
CTyneHThl, MONYYMBIIUE BBICOKHME PEHUTHUHTH K 13 KOHTpOJIbHOI Henene, MOTyT NIpPETEeHIO0BaTh Ha
MOJTyYCHUE JOMOJHHUTEIBHOrO 4Yrciaa OamwioB (MakcumMyM 10 50), KOTOpbIE IMO3BOJIAT UM TOJIYYUTh
OLICHKY «OTJIMYHO» 0e3 cllaun IK3aMeHa («aBToMaT).

VYuebHas pabora 1o
JlononHuUTENbHAS YaeOHas JocTmxenne npu3oBOro Mecra B
WHJMBUYaJIbHOMY 3aJJaHUIO

JACATCIBHOCTb CTYACHTA OJIUMITHAAC I10 (1)I/I3I/IKG
IperoaaBaTeisg

MakcuMaapbHOE IHCIIO 0aIOB 40 (cymmapHO)

4. UToroBas arrecTanusi CTyJeHTa

Crynentsl, HaOpaBmme 4ucio OamioB He MeHee MuHHUMainbHOro (30) 3a Tekymryro paboTy B
ceMecTpe, TONMyCKalTCs Ha K3aMEH.

dopMa 3K3aMeHa — MUCbMEHHAs WJIM YCTHas — ONPEAENSIETCS MPENoAaBaTeNIEM B Ha4alle CEMECTpa.
MaxkcumanbHOe YMCIIo 0aIJIoB, KOTOPBIE CTYACHT MOXET MOJYyYHTh Ha dK3aMeHe, paBHoO 40.

[To cymme Tekymiero peituara (ydeOHass paboTa B TEUEHHE CEMECTpa) U UTOTOBOTO PEUTHHTA
(pe3ynpTaThl 5K3aMEHAIIMOHHOW pabOThI) OMpPEACNIeTCs] CEeMECTPOBBIM pelTHHT 1o Kypcey «Teopus
9JIEKTPOMArHUTHOTO TOJS» U BBICTAaBIsSETCA OLEHKAa B cooTBercTBUU C IlomokeHuem o OamibHO-
peittunrosoii cucteme (bPC) onenku goctuxenunii crynentos HI'TVY:

Junana3zon Ouenxa TpaguuuoHHast
XapakTepucTHKa padoThl CTy€eHTA basioB ECTS (4-ypoBHeBas)
pPeUuTHHTAa IHIKaJIa OUCHKH
«OTargHOY» - paboTa BHICOKOTO Ka4eCTBa, YPOBEHB BHITIONHEHMSI OTBEUAET At
BCEM TpeOOBaHMSAM, TEOPETHUECKOE COJepKaHHUE Kypca OCBOCHO
MOJTHOCTEI0, 0e3 Tpo0eIoB, HEOOXOAUMBIE MTPAKTHYECKUE HABBIKA PaOOTHI 90-100 A oTIM4HO
C OCBOGHHBIM MaTepuajioM c(HOpMHUpPOBaHBI, BCE TPEAYCMOTPEHHEIC
mporpaMMoii 00y4eHus ydeOHblEe 3aJaHHsA BBITIOJIHEHBI, KadyecTBO UX A
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aJIJIOB, OJIM3KUM K MAaKCUMAIIBHOMY i g
«Ouenp XOpomio» - pabora xopoiias, YPOBEHb BBIMTOIHEHHUS OTBEYACT B+ ;P:
OOJILIIMHCTBY TPEeOOBaHUI, TEOPETHUECKOE COJIEPKAHUE Kypca OCBOEHO 8
MOJIHOCTBIO, 0e3 Mpo0esIoB, HEOOXOAUMBIE HABBIKM Pa0OTHI C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHpPOBAaHBI, BCE IMPEAYCMOTPCHHBIC 80-89 B X0pouIo
MporpaMMoOii OOy4YeHHsI 3aJjaHWsl BBIMOJHEHBI, KA4eCTBO BBIIOJHEHUS
OOJNIBIIMHCTBA W3 HHMX OIEHEHO YKCIIOM 0auioB, OJIM3KHM K B-
MaKCHUMaJIbHOMY




«X0poII0» - YPOBEHb BHIMOJTHEHUS PabOTHI OTBEYAET BCEM TPEOOBAHUSM,
TEOPETUIECKOE COAEpKaHWE Kypca OCBOEHO IOJHOCTHIO 0e3 mpoOeros,
HEKOTOpBIE TPAKTUYECKHE HABBIKM PA0OTHI C OCBOCHHBIM MaTepHajoM
chopMHpOBaHBl HEIOCTAaTOYHO, BCE MPELyCMOTPEHHBIE MNPOrpaMMOi
oOydeHUs ydeOHBIE 3aJaHWA BBHITIOJTHEHBI, KaueCTBO BBITOJHEHUS HHU
OJHOTO U3 HUX HE OLEHEHO MUHUMAJIBbHBIM YHCIIOM 0aJsIOB, HEKOTOPBIC U3
BEITIOJTHEHHBIX 3aJ[aHHiA, BO3SMOXHO, COJEPXKAT OINOKU

70-79

C+

xXopomio

«YIOBNETBOPUTENHFHO» - YPOBEHb BBINIONHEHHWS pPa0OTHI OTBEYAEeT
OOJIBIIMHCTBY OCHOBHBIX TPEOOBAaHWH, TEOPETUUECKOE COJCpKAHKUE Kypca
OCBOEHO YaCTHYHO, HO TMPOOENbl He HOCAT CYIIECTBEHHOTO XapakTepa,
HE00XO0JUMBIE TIPAKTUICCKHE HABBIKU Pa0OThI ¢ OCBOCHHBIM MaTEPHUAJIOM B
OCHOBHOM  c(hopMHpOBaHHI, OOJNBIIMHCTBO  TMPEXyCMOTPEHHBIX
MpOrpaMMoi 00ydYeHHs y4eOHBIX 3aJaHHil BBITOJIHEHO, HEKOTOPBIC BHUJIBI
3aJTaHUH BBITIOTHEHBI C OMNOKaMHU.

60-69

D+

«[locpencrBenno» - pabora ciabas, ypOBEHb BBHINOJHEHHS HE OTBEYAET
OOJIBLIIMHCTBY TpeOOBaHUM, TEOPETHUYECKOE COICPKAHUE Kypca OCBOEHO
YaCTUYHO, HEKOTOPbIE MIPAKTUYECKUE HABBIKU PaObOTHI HE CPOPMUPOBAHBI,
MHOTHE TPEeIyCMOTPEHHBIE MPOrpaMMoii o0ydyeHus: y4ueOHbIe 3aJaHusi He
BBINOJIHEHBI, JTMOO KauyeCTBO BBIIOIHEHHUS HEKOTOPBIX M3 HHUX OLICHEHO
4rciaoM O0aJIoB, OM3KHM K MUHUMAITBHOMY

50-59

YIOBJI

3a4YTEHO

«HeynoBneTBOpUTENHHOY (C BO3ZMOXKHOCTBIO IEPECiaul) — TEOPETUUECKOe
COZIep)KaHUE Kypca OCBOCHO YaCTHYHO, HEOOXOAMMBIC IPAaKTHYECKUE
HaBBIKK Pa0OTHl HE CGHOPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
mporpaMMoit 00ydeHust ydeOHbIX 3aJJaHUi He BBITIOTHEHO, TH00 Ka4yeCTBO
WX BBIMIOJHEHUS OLIEHEHO YHCIOM OayioB, OJMM3KUM K MHHUMAaJIbLHOMY;
IpU JTOTOJHUTEIBHONH CaMOCTOATENFHOM paboTe HaJ MaTepualioM Kypca
BO3MOYKHO TOBBIIICHUE Ka4eCTBa BBITIOJHEHNsI yUeOHBIX 33 JaHHH.

25-49

FX

«HeynoBnerBopurenpHO» (6€3 BO3MOXHOCTH MEPECIauN) — TEOPETHIECKOE
coJiep)kaHUe Kypca OCBOEHO, HEOOXOAWMBIC TPAKTHUECKHE HaBBIKU
paboTel He c(hOpPMUPOBaHBI, BCE BHINIOJHEHHBIE Y4YeOHBIE 3aJaHuUs
cojepxar rpyOble OLIMOKH, IOMOJIHUTENIbHAs CaMOCTOsATEIbHas pabora
HaJl  MaTepHalioM Kypca HE MpUBEIeT K KaKOMY-IIMOO 3HAYUMOMY
ITOBBINICHUIO Ka4€CTBA BBITIOJIHCHUA y‘Ie6HBIX SaIlaHI/Iﬁ

0-24

Hey/

He 3a4YTEHO

5. Ilpumeuanus

CryneHtsl, HaOpaBImIMe 1O SK3aMEHAIMOHHOW ceccun MeHee 30 OamioB, MOTYT IOJNYYUTh
HEJIOCTAOINe Ul JOIMycKa K dKk3ameHaMm unciio OamioB (30) myrem JTUKBUAAIMM 33J0DKEHHOCTEH IO

yaeOHoM paboTe 3a cemecTp.

CrynenTsl, HabpaBIIKe TOCIe JTUKBUIAINH 33/I0JDKEHHOCTEH TI0 yueOHoii pabote MeHee 25 GaiioB,

HE JIONyCKaroTCs K 3k3aMeHaM. OHHM MOJIy4aroT OIIEHKY «HEYIOBJIETBOPUTEILHOY» 0€3 MpaBa Nepecaayu.

CTyneHThl, TOMYyYUBILINE OLEHKY «HEYIOBIETBOPUTEIHHO)» C IIPABOM IEpecaun, COXPAHSIOT CBOM

TeKYH_IHﬁ peﬁTHHr. HpI/I nepecaauc TaKkou CTYACHT MOXCET IMPETCHAOBATL TOJBKO Ha OLCHKY

«YHAOBJICTBOPUTCIIBHOY.

CTyneHThl, MOJTYYMBIINE OLEHKY «HEYIOBJIETBOPUTEIbHO» O€3 MpaBa INepeciaud, TEpsSoT CBOM
TEeKyIMil pedTunr. Takue CTyJeHThl HM3y4aloT Kypc (M3UKM TOBTOPHO Ha MiaTHOM ocHoBe. Ilocre

IMMOBTOPHOI'O U3YUCHUA NPEAMETA CTYACHT MOKCT IOJIYIUTDH J'IIOGYIO OLICHKY.




DenepajbHOE OCYIaPCTBEHHOE OK0IKETHOE 00pPa30BaTe/IbHOE YUpPeKIeHue
BbICHIET0 NMPO(eCcCHOHATIBLHOI0 00pa30BaHuUsd
«HoBocuOupckuii rocyapcTBeHHbIN TeXHUYECKHl YHUBEPCUTET)

Kadenpa npukiagHoi u reoperuyeckoi Gusuku

®opma IK3aMEeHAIHOHHOTO OHUjIeTa

I[I/ICHI/IHJII/IHa Teopus JICKTPOMArHUTHOTO MOJISI

(HaUMEHOBAHUE JUCLUILINHBI)

3K3AMEHAIIMOHHBIN BUJIET Ne
1 BOIPOC IO TEOPHH. .. veeeeeeenteeeneeeteeeeeeenaeeannaeennns
A 0] 11 oo Yo 1 (03 XTe) o) 1 P
3 KommiekcHas 3amaga

CocraBurenn B.T". lyopoBckuit

(moamucs)

3aBemyromuii kadeapou

B.I'. lyopoBckuit

(moamuce)

« » 20 1.

Kpurepuu oueHnku

OTBeT 3acuuTHIBAE€TCS Ha TMOPOrOBOM YypOBHE, €CIM OTBETHl Ha
TEOPETHUYECKHE BOMPOCHI TMPEACTABICHBl YaCTUYHO, HO TMpPoOETbl HE HOCAT
CYIIIECTBEHHOT'O XapaKTepa M HEOOXOIUMBbIC TEOPETUYECKHE 3HAHHS B OCHOBHOM
chopMupoOBaHkbI, 3a/1a4a penieHa ¢ omubdkamu. OreHka cocrapisieT 50-75 Gaios.

OTBeT 3acUUTHIBACTCS Ha 6a30BOM yYpOBHE, €CITM OTBETHI HA TEOPETUUCCKUE
BOIIPOCHI MPEICTABICHBI C HEAOYETAaMHU, HEOOXOIUMBIC TEOPETHUECKHUE 3HAHUS B
1ejoM chOpMHUPOBAHBI, 3ajavya pelieHa ¢ HE3HAYUTEIBHBIMU IOTPEITHOCTIMH,
OIIEHKa COCTaBIIAeT /5-85 GaioB

OTBeT 3acuMTHIBACTCS Ha MPOJABHMHYTOM YpOBHE, €CIM OTBETHl Ha
TEOPETUYECKHE  BOMPOCHI  TPEACTABICHBI  MOJHOCTHIO,  HEOOXOAMMBIC
TEOpEeTUYECKHe 3HaHUS CHOPMHUPOBAHBI, 3a7ada pernieHa O0e3 OmMOOK WIn
HEI0YETOB, OIlcHKa cocTanigeT 85-100 Oamios

DK3aMEH CUMTAETCS CAAHHBIM, €CJTH CPEHSS CyMMa 0aJIoB 1O BCEM BOTIPOCAM
cocrapisieT He MeHee 40 6amtoB (1o 100 GayutbHOM 1IKae).



DeepajibHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTe/IbHOE YUpeKIeHue
BbICIIIET0 MPO(eCCHOHAIBLHOT0 00pPa30BaHUA
«HoBocuOupcKkuii rocyapcTBeHHbIN TeXHUNYECKH YHUBEPCUTET)

Kagenpa npuxkiagHoi u reoperndeckoi Gusuku

buners! o JUCHHITIINHC Teopust ICKTPOMArHUTHOTO HOJISI

(HaMMEHOBaHHUE THCIUTUINHBI)

Ne 1
1. IlonsiTue o reomeTpu MUHKOBCKOTO. PoJIb METpUUECKOIro TEH30pA.
2. Hcnonb3ys 1ONOJHATENBHOE ycaoBre JlopeHa, noiyyuTe ypaBHEHUs

JI” Anambepa nansi CKaJspHOTO ¢ U BEKTOPHOrO A IIOTEHIIAAIIOB
ANEKTPOMArHUTHOTO  TIOJISI. Kak craBurcs 3amaya 00 UBIIy4eHUU
AJIEKTPOMArHUTHBIX BOJIH?
3. 3agaua
CocraButenb B.T". JIyGpoBckuit

(moamucek)

3aBenyromuii kadeapou
B.I". ly6poBckuit

(moamucek)
« » 20 1.

Ne 2

1. Kak ocymiecTBUTh PEISTUBUCTCKOE 0000IIEHNe OCHOBHOTO 3aKOHA JUHAMUKH?
Beinmummte ypaBHEHHE IBIKCHUS 3apsHKEHHON YaCTHUIIBI B AJIEKTPOMArHUTHOM
ToJIC.

2. Ilonyuure pemenus ypaBHeHuid J[° AmambOepa B BHIE 3amma3bIBAIOIINX
MMOTECHIINAJIOB.

3. 3agaua

CocraBurenb B.I'. JIyOpoBCcKkuii
(moamucek)

3aBenyromuii kadeapou
B.I". JlyOpoBckuii

(moamucs)
« » 20 r.




Ne 3

1. BBeguTe 4YETBIPEXBEKTOPHI CKOPOCTH, YCKOPEHMS M HUMIIYJIbCa TOYEYHOU
yacTulpl Maccel m. Kak onpenenstorcss pensiTUBUCTCKUE HMIYJIbC U 3HEPrus
YaCTHUIBI MAaCCHl M ?

2. HUcnonw3ysa cooTBeTcTByIOLIEee pemeHne ypaBHeHus [lyaccona, nosyuwure
MarHUTHOE I10JI€ OTPAHUYEHHON B MPOCTPAHCTBE CUCTEMBI CTAlHOHAPHBIX TOKOB;
KaK ONPEAEIISIETCS MATHUTHBIA MOMEHT TaKOW CUCTEMBI?

3. 3agauya CocTaBUTEND B.I'. JIyOpoBckuit
(moamnucs)

3aBeayromuii kadeapon
B.I". ly6poBckuit

(moamucs)
« » 20 r.

Ne 4

1. IlokaxuTe, Kak BBOAUTCS TEH30pP JJIEKTPOMarHuTHOro mons. Ilomyuwnre
npeobpaszosanus JlopeHna s noneit B u E.

2. Kak ommceiBaeTcd B3aMMOACHUCTBHE MArHMTHOTO MOMEHTA C BHEIIHHUM
MarHdTHBIM TOJieM: MoJyduTe ¢GOpMyJNbl JUIsi CUJIbl U MOMEHTa CHUJIBI,
JICVUCTBYIOIIMX HA MAarHUTHBIN JIUMOJIb BO BHEITHEM MAarHUTHOM TIOJIE.

3. 3agaua

CocraBurenb B.I'. JIyOpoBCcKkuii
(moamucek)

3aBenyromuii kadeapou
B.I". Iy6poBckuit

(moamuchk)
« » 20 1.

Ne 5

1. Kak BBOASTCS 4YeTHIpEXTpaaueHT M ueTbipexTok? CdopmynupyiTe 3aKoH
COXPAHEHHUS AIEKTPUUYECKOTO 3apsjia B pa3IMuHbIX (hopMax.

2. Ilokaxxute, Kak MPOU3BOJUTCS AHAIMU3 IMOJIEW SJIEKTPOMATHUTHOTO HU3Ty4YECHUSA
BJIAJIV OT U3JIyYAIOIIEd CUCTEMbBI — B BOJIHOBOM 30HE. [loyunte MyJIbTUIIOBHOE
pa3yoKEeHUE I MOTEHIHAIA A Toms W3Ty4YCHUS.

3. 3amaua

CocraBurenb B.I'. JIyOpoBCcKuii
(moanwucs)

3aBenyromuii kadeapoin
B.I". Iy6poBckuit

(moamwucs)
« » 20 r.




Ne 6

1. Kak onpenenstorcss KOHTpaBapruaHTHBIC U KOBAPUAHTHBIC YETHIPEXBEKTOPHI?

2. Beluvcnure monss B u E Ui KBAAPYIOJILHOIO HM3JIy4EHUS, MCIONL3Ys
COOTBETCTBYIOIIHE  (POPMYJIBI MYJBTHIIOJBLHOTO PA3IOKEHUS JIJIT BEKTOPHOTO
HOoTeHIHana A.

3. 3agaua

CocraBurenb B.I". JIyOpoBCcKuii
(moamuce)

3aBenyrommii kKadeapoin
B.I". JIyOpoBckuii

(moamwuce)
« » 20 T

Ne 7

1. Mcronp3ysl MpHUHIMII OTHOCHTEIILHOCTH, 3aKOH KyjoHa M ()akT OTCYTCTBHS B
IPUPOAC MArHUTHBIX 3apsOB, MOJYYHUTE CHCTEMY ypaBHCHHH MakcBeinia s
MHUKPOCKOITMYECKUX ITOJICH 3apsKCHHBIX YaCTHII B BAKYyME.

2. Bpmumciure monms B m E  [UIA JUIONBHOTO M MAarHUTO-IMIIOJIBHOTO

U3JIy4YEHUU, MCIOJb3Yys COOTBETCTBYIOIIME dbopMylibl  MYJIBTUIOJBHOTO
Pa3JI0KEHUs IJIs1 BEKTOPHOTO MOTEHIIHAIA A .
3. 3agayga
CocTaBuTenb B.I'. JIyOpoBckuit
(moamnucs)

3aBenytomuii kadenpoi
B.I". JlyOpoBckuii

(moamucs)
« » 20 1.

Ne 8

1. Beinumure cucteMy ypaBHEeHH MakcBemia Ajisi MUKPOCKOINHMYECKUX TMOJen
3apsUKEHHBIX YaCTHUI] B BAKyyMe B SIBHO PENIITUBUCTCKU-WHBAPUAHTHOM (opme, B
TpexMepHOU nuddepeHIanbHON U HHTErpalbHON opMax.

2. Ilomyuure yrimoBoe pacHpeneneHue JUisi WHTEHCUBHOCTH  JHUIIOJBHOIO
W3JIy4YEHUS.

3. 3agaua

CocTaBuTenb B.I'. JIvopoBckuit
(moamucek)

3aBenytomuii kadenpoit
B.I". Iy6poBckuit

(moamnwuce)
« » 20 T




Ne 9

1. IMokaxxuTte, Kak BBOISATCS KaTMOPOBOYHBIC MPEOOpPA30BAHMS ISl TTOTCHITMAIOB
¢ u A. Uro Takoe KamuOpoBOYHAs CBOOOAA M KAIHUOPOBKU — JOMOJIHHUTEILHEIE
yCIJIOBHUSI, HaJlaraeMbIe Ha MTOTCHITHAIIBI ?

2. IMonyuute Hhopmyiy, ONMMCHIBAIONIYIO YIIIOBOE paclpeiesieHue WHTEHCUBHOCTH
JUTST. MarHUTO-JIUTIOJIEHOTO H3JIyYCHUS.

3. 3agaua

CocTaBuTenb B.I'. JIvOpoBcKkuit
(moamnucs)

3aBenyromuii kadeapou
B.I". lybpoBckuit

(moamucs)
« » 20 r.

Ne 10

1. [Tomy4unTe 3aKOH COXpaHEHUS SHEPTHH IS CUCTEMBI 3JIEKTPOMArHUTHBIX TTOJICH
U 3apsDKCHHBIX 4acTull. UTO Takoe IIOTHOCTh JHEPTUU W IUIOTHOCTH ITOTOKA
SHEPIUH JJIS JIEKTPOMArHUTHOTO TIOJIA.

2. BBemure IJIOCKHME MOHOXPOMATHYECKHE BOJIHBI, KaK TMOJs1 Ha OOJBIINX
PACCTOSHUAX OT U3/Ty4yaTessl W KakK pelieHrs BOJIHOBOTO YPaBHEHHUSI.

3. 3agaua

CocrtaBurenb B.I'. JIyOpoBCcKkuii
(moamucek)

3aBemyromuii kadeapoi
B.I". JlyOpoBckuii

(moamucs)
« » 20 1.

No 11

1. Tlomyuute wu3 oOmeEl cuCTeMbl YypaBHeHHM MakcBenna ypaBHEHHUS
AIEKTpPOCTaTUKU.  YpaBHeHus Jlannaca u I[lyaccoHa, cBoMCTBa UX PELICHUM.

2. CdopmynupydTe TPUHIMI HAUMEHBIIETO JCUCTBUS U TIOJYYUTE C €ro
MOMOIIIBI0  ypaBHEHUE JBWIKEHUS [UJISl 3apsOKEHHOM YacTHIbI BO BHEITHEM
AJIEKTPOMATrHUTHOM TIOJIE.

3. 3amaua

CocraBurenb B.I'. JIyOpoBCKuii
(moamucek)

3aBenytomuii kadenpoit
B.I". JlyOpoBckuii

(moamucek)
« » 20 1.




Ne 12

1. ITosyuynte 3aKOH M3MEHEHHUS MMITYJbCA JJISl CUCTEMBI 3apsDKEHHBIX YaCTHUIL U
nosier. YTo Takoe IIIOTHOCTh NOTOKA UMITYJIbCA AIEKTPOMAarHUTHOTO TTOJIS.

2. Kak onmceIBaeTcsi cucTeMa 3aps0B BO BHEIIHEM 3JIEKTPOCTATHYECKOM IIOJIE,
YeMy paBHa 3HEPrus CUCTEMbI 3apsa0B Bo BHemHeM monie? Ilomyuute Gopmysi
JUISL CWJIBl U MOMEHTA CHWIIbI, JEHCTBYIOUIMX Ha AJIEKTPHUYECKHUI JUIOIbHBIN
MOMEHT BO BHEIIIHEM MOJIE.

3. 3agaua

CocTaBuTenb B.I'. JIvOpoBcKkuii
(moamnucs)

3aBeayromuii kadeapon
B.I". ly6poBckuit

(moamucs)
« » 20 r.

Ne 13

1. CdopmynupyiiTe NPUHIMI HAUMEHBIIETO JEUCTBUA IJIs KJIACCHUYECKHUX
MTOJIEBBIX CHUCTEM, MOJYYUTE C €r0 MOMOIIBIO YPABHEHHUS JJISI TTOJIS.

2. W3 ypaBHeHnuil Makcgenna TMOIYYUTE MPOCTEUIINE CBOMCTBA IUIOCKUX
MOHOXPOMATHYECKUX 3JEKTPOMArHUTHBIX BOJIH. Kak ONMChIBaIOTCS UX COCTOSTHUSA
MOJIIPU3AIIH?

3.3agaua

CocraBurenb B.I'. JIyOpoBCcKkuii
(moamucek)

3aBenyromuii kadeapoi
B.I". JlyOpoBckuii

(moamucs)
« » 20 1.

No 14

1. BeimummTe AeHCTBUE M MOJYYUTE C €ro MOMOIIbIO ypaBHEeHUs Jlarpanika s
noneil B ¥ E 3I€KTPOMAarHMUTHOTO IOJIS.

2. IlonyunTe MYyJIbTUIIONBHOE pA3JI0KEHHUE IJI MOTEHINANa ¢ OTPAHUYEHHOUW B
IIPOCTPAHCTBE CHUCTEMBI 3apsALO0B; KaK OIPEACISAIOTCS €€ JUIIONIbHBIM U

KBaI[pynOHBHBIﬁ MOMCHTHI.

3. 3amaua
CocTaBuTenb B.I'. JIvopoBckuit
(moamucek)

3aBenytromuii kadenpoit
B.I". JlyOpoBckuii

(moamucek)
« » 20 1.




Ne 15

1. Ilokaxure,

Kak BBOAATCA JuddepeHanbHble
JTUBEPTEHIS U JIaTUlacuaH B KPUBOJMHEHHBIX KOOPIUHATAX.

omnepalydyd TpaJUEHT,

2. Kak omnuceiBaeTcsi paccesHue DSICKTPOMArHUTHBIX BOJIH? Paccesnne
CBOOOJHBIMM U CBSI3aHHBIMHU 3apsanaMu. [lomyuure popmyny Tomcona.
3. 3amaua
CocraButenb B.T". JIy6poBckuit
(moamnucs)
3aBeayromuii kadeapon
B.I". ly6poBckuit
(moamucs)
« » 20 1.

PexoMenayemasi iureparypa
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BBEJIEHUE
POJIb ®U3UKU B COBPEMEHHOM MUPE

HoBrie 3HaHHd, COBPEMCHHBLIC TEXHOJIOIMHU U BBICOKHI YPOBE€HL XHU3-
HH — B OCHOBE BCEr0 3TOTO JIEKAT AOCTHXEHUS (PyHIAMEHTAJIbHBIX HAyK:
MaTeMaThK¥, (U3UKH, XUMUU H Ouojoruu. dusmka cerogHs oOpaszyer
NPOYHBIA (DYHOAMEHT BCEr0 €CTECTBO3HAHMSL, METOIb! (hH3MUECKOil HayKu
MO3BOJIMJIM 3@ TOCIIEIHUE NECSATUICTUS] 00ECIIEUNUTh CYIIECTBEHHBIH MpO-
rp€CC B pa3BUTHU TAaKHUX HAYK, KaK 6I/IOJ'IOI‘I/I$1, XUMus, aCTpOHOMMUSA, I'€OJI0-
rus u np. HeoObIvaifHast mupoTa MPaKTHYECKUX MPUIIOKEHUN (PU3UKHU 1103-
BOJMJIA €H CTaThb OCHOBHBIM JBHTaTeleM TEXHHYECKOro Tporpecca.
HepaspsiBHast cBA3b (QU3UKHM U TEXHUKH — OJIHA U3 TJIABHBIX OCOOEHHOCTEH
pa3BUTHS 3HAHWH B COBPEMEHHOM OOIIIECTBE.

Heo6xonumocTs ObICTPOI aganTanuy K JOCTHXKEHUSIM HayKH, K HOBBIM
TEXHOJIOTUAM, YUIaCTHUEC B CO3AaHNN TEXHOJIOTHI BBICOKOT'O YPOBHHA TpeGYIOT
OT WH)XEHEPOB JIOCTATOYHO LIMPOKOTO M TIIyOOKOro BIIAZCHUS OCHOBAMU
Matematuku u Qu3uku. KauectBeHHoe (yHmaMeHTalbHOE OOpa3oBaHUE,
NOJy4aeMO€ WH)XCHEPaMU B Pa3BUTHIX CTpaHaxX, IMO3BOJSIET MM JIEaTh
YCOCUIHYIO Kapbepy, CTAHOBUTLCA JIMACPAMH B NPOMBINIJICHHOCTHU, HAYKE,
NPaBUTENBCTBE, TEM CaMbIM OKa3bIBaTh CBOEH pabOTOH 3HAUYUTEIHHOE BIIH-
sIHUE Ha pa3BUTHE OOIIECTBA U ero 0J1arocoCTOsIHUE.

BynyumM uHxeHepaM He0OX0IUMO IOMHHUTB U IIPUMEHSTh B CBOEH Jie-
ATEILHOCTH CIEYIONINE TIOJI0KEHHS.

e B ocHOBe ¢u3nuecKoil KapTHHBI MHUpa JiexkaT (yHIaMEeHTaIbHbIE 3a-
KOHBI ¥ IprHUUIEL. JIfoboe (huzndeckoe sBIeHNE MOXKET OBITH OOBSICHEHO C
MOMOIIBI0 HEOOJIBIIIOTO YUCTIa AIEMEHTAPHBIX 3aKOHOB U TPHHITUIIOB.

e S3bIK, Ha KOTOPOM BBIPA)XKAIOTCS] OCHOBHBIE 3aKOHBI M IPUHIHIIBI PU-
3UKH, — MaTeMaTtnieckuil. Heo0XoauMo BiasieTh 3TUM SI3BIKOM B Pa3yMHBIX
npezenax.

e Pabora Bcex TEXHMYECKUX YCTPOWCTB, BCE WH)KECHEPHBIE CIEIHAalb-
HbIEe JUCLUIUIMHBI OCHOBAaHBI HA 3aKOHAX M MPUHUUNAX (U3UKH, KOTOPHIE
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HEOO0XOIUMO 3HAaTh MH)KEHEPY U C COOTBETCTBYIOLIMMU MaTeMaTHYECKUMU
CpEJICTBAaMH YMETh IPUMEHATh B CBOEH AESTEIHHOCTH.

e CoznmaHue HOBBIX TEXHHUYECKUX YCTPOHCTB TpeOyeT MOCTOSHHOTO 00-
HOBJICHHSI 3HAHMM WH)XXCHEPAa, 3HAKOMCTBA C HOBEHIIMMM OCTIKEHHSIMU
(byHAaMEHTaIbHBIX HAYK.

e [IpeoOpazoBaHusl OKpPY’KAIOIIEr0 MHUPA, CO3JaHHE HOBBIX OOBEKTOB
JESITEIbHOCTH YEJI0BEKa JOJKHBI IPOM3BOAUTECS HAYYHBIMU METOAaMH, Ha
OCHOBE JOCTHXCHUH (PyHIaMEHTAILHBIX HAYK.

DopMUPOBaHUE E€CTECTBEHHO-HAYYHOIO MHUPOBO33PEHHUsI HEPAa3pPBIBHO
CBSI3aHO C OOYyYeHHEM CTYACHTOB KOHKPETHBIM OOLIMM U OOILICHHXECHEp-
HBIM YMEHHSIM, B COOTBETCTBUH C 3TUM B Poccun copmynuposansl Tpedo-
BaHMsI rocynapcTBeHHbIX craHaapToB (I'OC) k 006s3aTenbHOMY MUHUMYMY
OCHOBHOM 00pa3zoBaTeNbHOW MPOTrpaMMBI U K NpodeccHoHambHON MOATro-
TOBJICHHOCTU OakayaBpoB 1o HanpasieHuuio 140400 — Texnuveckasn ¢u-
3uKa.



HEJIN KYPCA «TEOPETUYECKAS ®PU3NKA»

[Tocne xypca oOmiell GU3MKK CTyAeHTaM Ja3epHBIX CIEeHUATbHOCTEH
OTO® c 4eTBEpPTOTO MO CEAbMOM CEMECTPBI UATAETCS KYpC TEOPETUUYECKOU
(U3HKH, COCTOSIIINHN M3 HECKOJIBKUX Pa3AeIIOB.

e MexaHuka.

Teopus 31eKTPOMarHUTHOTO TIOJSL.

MaremaTtnueckoe MOIeTHPOBaHNE (PUZNIECKIX TPOIIECCOB.
KBanToBas mexaHuka.

Cratuctuueckas Gpusmnka.

TpeboBanusa ['OC onpenensioT LeTH Kypca TEOPETHUECKOW (U3UKH,
MIPUHATHIE HA GU3NKO-TEXHHYECKOM (DaKyIbTeTe, MPEICTABICHHbBIE HIKE.

CTyeHT 10JI:KkeH UMeTh TpeAcTaBIeHue:

1) o pyHIAMEHTATFHOM XapakTepe TEOPETUUECKOW (M3MKH U CTPYKTY-
pE €€ OCHOBHBIX Pa3/IeIiOB;

2) 00 OCHOBHBIX HPHHIIUIAX, MPUMEHIEMbBIX B Pa3IHYHBIX pa3jeiax
TEOPETHUIECKOH (PH3MKH;

3) o rpaHMIIaX NMPUMEHUMOCTA OCHOBHBIX (DM3MYCCKUX TEOPUM: MeXa-
Huku HproToHA, cenuanbHONM TEOPUU OTHOCUTENIBHOCTH DUHIITENHA, Tep-
MOJIMHAMUKN M CTaTUCTHYECKOUN (DU3UKHU, IJICKTPOJUHAMHUKHA U KBAHTOBOM
MEXaHHUKU,

4) 0 MaTeMaTHYECKOM armapare, IPUMEHIEMOM B Pa3IMYHBIX pas3jienax
TEOPETUIECKON (HDU3HKH;

5) 0 COBpeMEHHBIX KITIOYEBBIX MPOOJEMaX TEOPETUUECKOU (H3HKH,
MMCIOIINX PENIaloIiee 3HAUCHUE I €€ Pa3BUTHA, IS CO3JAaHUS HOBBIX
TEXHOJIOTUHM U TAPMOHUYHOI'O COCYIIECTBOBAHUS YEJIOBEKA C OKPY>KAIOIIEH
MIPUPOIOH.

CTyaeHT 10J/I:KeH 3HATh:
6) onpeneneHuss GU3MUCCKUX BEJIMYHH U STHHUL MX U3MEPEHHUS;

7) METO/IbI K3MEPEHHSI OCHOBHBIX (DU3UUCCKUX BEITUYUMH;
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8) bynnamenTa bHbIC HU3MUECKUE 3aKOHBI, CBS3bIBAIOIINE (PU3UICCKUE
BEJIMYUHBL;

9) u3HYecKHe TMPHHIKITBI U COJACPIKAHUE OCHOBHBIX (BH3MYECKUX TEO-
pui;

10) maremMaTHYeCKHE METOIbI, MPHUMEHIEMbIC B Pa3IMUHBIX pa3ienax
TEOPETHIECKON (DH3HKH.

CTyneHT 10JI5KeH YMeTh:

11) BBLACNATH IVIABHOE B HAYYHOM TEKCTE M0 (PU3MKE U U300pakaTh 3TO
TJIaBHOE Ha SI3BIKE CIIOB, (hopMyIT 1 00pa3oB;

12) Ha3bIBaTh OCHOBHBIC (DM3MYECCKUE BEIUYMHBI, OMUCHIBAIOIINE SBJIC-
HUSI, yCTAaHABIUBATh CBSA3b MEXIY HUMHM, BhIpa)Kasl ee aHAJUTUYECKH, Tpa-
(uvecku, ClIoBaMu;

13) um3narath OCHOBHOHM TEOPETHYECKHI MaTepuas ¢ OOBSCHCHHEM, C
NpUBEJICHUEM IIPUMEPOB, UCTIONB3YS IPU H3JI0KEHHUH S3bIK CIIOB, (OPMYIT U
00pa30B (rpaduKu, PUCYHKH, CXEMBI, YEPTEXKH);

14) npUMEHSATh OCHOBHBIC 3aKOHBI U TIPHHIMITBI TEOPETUUECKOI (DUUKH
B CTaHAAPTHBIX U CXOIHBIX CUTYaLUsX;

15) pemats TUNOBBIC 3a/1a4H, J€IaTh MPOCTEHIIIE KAUeCTBEHHBIC OLICH-
KU HOPSIKOB (PU3NYECKUX BEIUYHMH PA3INYHBIX (PU3UUECKUX SBICHUIL;

16) cTpouTs TeOpeTHUECKHE MOAETH (PU3MUCCKHUX ABICHUH, Ie/aTh TPH
9TOM HEOOXOJIMMBIE JIOMYIICHUS U OLEHUBATh 00JIACTh IPUMEHUMOCTH Pa3-
JMYHBIX MOJENEH.

Kak BumHO, 1enn o0ydeHHs Kypcy TeopeTHUecKor (DU3WKW monpasfie-
JSIFOTCA Ha TPH TPYMIIBL IepBasi — HA YPOBHE OOLIUX NPEACTaBICHUH, BTO-
pas — Ha ypOBHE 3HAHWI W, HAKOHEN, TPEThsl — HA yPOBHE OOLIMX H 00-
[IENH)KEHEPHBIX MHTEJUICKTYaIbHBIX YMEHHH.

[TpyHIMITEI TOCTPOCHUS U eI Kypca TEOPETUIECKON (PHU3HKH, B CBOIO
ouepeab, ONPENENAIOT CTPYKTYpy €€ HepBBIX pasfenoB «MexaHuka» H
«TeopHs 3NIEKTPOMArHUTHOTO TIOJIS.



Yacrs 1. MEXAHUKA

1. BHEHIHUE TPEBOBAHUSA
13 TPEBOBAHUI F'OCYJIAPCTBEHHOI'O
OBPA3OBATEJIBHOI'O CTAHIAPTA (I'OC)
K ITPO®ECCHUOHAJIBHOU ITOAI'OTOBJIEHHOCTU FAKAJIABPOB

ITo mHampasnenuto noaroroBku 140400 — Texuuueckasi pusuka

udp

JUCIUATIINHBI

OIlJ.®.02 Mexanuka

Kunematuka u AMHaMUKa MaTepUANIbHON TOUYKH; 3a-
Jlaya JIByX TeJ; JABM)KEHHE B HEMHEPIUAIbHBIX CHUCTE- 100
Max OTCYETa; YpaBHEHHE JIBW)KEHMS TBEPJIOTO TEJa;
TEOpHsl KoJieOaHWi; TaMUIILTOHOB (pOpMaIM3M U Me-
toa ['amunbToHa—SKOOHM; MEXaHUKA CIUIONTHBIX CPE

Coneprkanne y4eOHOW AUCIUTUIAHBI Yacsl

BakanaBp, B 3aBUCUMOCTH OT COZCPKaHUS OCHOBHOW 00pa30BaTEeIbHOMN
MPOTpamMMBbl, JOJKEH

3HATH:

® OCHOBHBIE 32aKOHOMEPHOCTH MPOLIECCOB U SIBJICHUM, IPOUCXOSIINX B
HEXXHBOW M XUBOW MPHUPOJIE, HEOOXOIUMBIC IS PElIeHHs 3a]a4, BO3HUKA-
IOIIMX MPH BIMOTHEHNUH MPOGECCUOHATBHBIX (QYHKITHIA;

® OCHOBHBIC TCHICHIIUU PA3BUTHS TEXHUUYECKON (PU3NKU U (QUBUIECKUX
TEXHOJIOTHH;

BJIA/IETh:

® METOJaMU MPOBEJEHUS U3MEPEHUI U UCCIENOBaHUM, 00pabOTKH T10-
JIYUYCHHBIX PE3YyJIbTAaTOB,



e crioco0aMu co3MaHHUA MOJENel AJsl ONMUCaHUsl M MPOTHO3UPOBAHUS
Pa3INYHBIX SIBJICHUM, BBIIIOJHEHUS MX Ka4ECTBEHHOIO U KOJIMYECTBEHHOI'O
aHanu3a;

® KyJNbTypOHl MBINUICHWS, YMEHHEM B NMHCHMEHHOW W YCTHOH (hopme
NpPaBUIBHO (JIOTHYHO) O(OPMHUTE €TO PE3yJbTATHI.

[TpuBenennsie TpedoBanus 'OC k mpodeccnoHanbHONW MOATOTOBIICH-
HOCTH OakamaBpa, a Takke TpeboBanus 'OC k 00s3aTeTbHOMY MUHUMYMY
COIepKaHUSI OCHOBHOM 00pa3oBaTeJbHOHW IporpaMMbl OakamaBpa IIO
HampasiaeHuio: 140400 — «Texaudeckast (GU3MKa» ONMPENCISIIOT CONCPIKAHIE
CIIeTyFOIINX Pa3eNioB MMOCOOHSI.

e [IpuHIMIIEI HOCTPOEHUST U CTPYKTYpa Kypca «MexaHuKay.

e Copepxxanue Kypca «MexaHuKay.

e Tembl pacueTHO-TpadUUECKHX 3amaHuil Mo Kypcy «MexaHWKa» W
MpaBHJIa aTTECTAIMH 110 YUSOHON JUCIIUIUINHE.

e PekomeHayemas auTeparypa.

2. IPUHIUIIBI TIOCTPOEHUSA
N CTPYKTYPA KYPCA «<MEXAHUKA>

B ocHOBY kypca «MexaHuKkay IS Ja3epHbIX CleNUaNbHOCTEH Ha (QU3H-
KO-TeXHHUYECKOM (PaKyIbTETE MOJIOKEHBI CIICYIOUIUE TPUHIIUTIBI,

e Kypc BXOAMT B YMCIO IUCIUIUIMH 00S3aTEIbHOIO (erepasbHOro
komroneHta OIIJ[.d.02 Mexannka (10 HaMpaBlIEHUIO TOJITOTOBKH
140400 — TexHuueckas pusnka).

o Kypc «MexaHuka» sBIsieTCS MEPBOM YACThIO Kypca TEOPETHYECKOU
¢uzuku, untaemoro Ha OTD crynentam mazepHbIx crienmanbHOCTEl. Oc-
HOBHOM IEIBI0 Kypca SIBISETCS O3HAKOMIIEHHWE CTYACHTOB C OCHOBHBIMHU
METOJIlaMU AHAJIIUTUYECKON MEXAHUKH, €€ JIarpaHKeBOM M raMHJIbTOHOBOM
¢dopMm. Kypc dopMupyeT y CTYAEHTOB COOTBETCTBYIOIIUE WHTEIICKTYaThb-
HBIE YMEHUS, TIO3BOJISIONINE pPellaTh pa3HOOOpa3HbIe 3a7ladqd U MPOOIeMbI
(hu3MYECKOl MEXaHUKH C TPUBJICYCHUEM COOTBETCTBYIOIIECTO MaTeMaTHye-
ckoro armmapara. Kypc co3naer pyHaaMeHTabHY0 0a3y AJIs U3ydeHUs To-
CIIEIYFOIINX Pa3/IeNIOB TEOPETUUESCKOW (PU3NKH M OOIIETEXHUUYECKUX U CIe-
IAATBHBIX JTUCIAILINH.

e Kparko oxapakTepu3yeM KOHIICNITyaJIbHBIE OCHOBBI TIOCTPOCHMS JICK-
i kypca (34 4), Urparmiux O4YeHb BAXKHYIO POJIb B TEOPETUYECKOM 00pa-
30BaHUU CTYACHTOB (PU3UKO-TEXHUIECKOTO (haKynpTeTa.

B mHauane Kypca paccMaTpuBalOTCs JIEMEHTHI BapUAITMOHHOTO HCYFC-
JIeHUs, 3aTeM (OPMYJIHPYETCs MPUHIAI HaUMEHbBINEro JaeicTBus [ aMuiib-
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TOHA U C €ro MOMOIIBIO BBIBOJSTCA ypaBHeHus Jlarpamxka. IlokaszaHo, kak ¢
MOMOIIIbI0 TeopeMbl OMMU Herep ompenensrorcs CHMMETpUM MeXaHU4e-
ckux cucteM. Ha npumepe aHanu3a MEXaHWYECKUX JIBH)KEHUM H3Yy4arOTCs
METO/BI TOJ00HS U pa3MEPHOCTEH.

C wucrnonp3oBaHueM ypaBHeHHH Jlarpamka ONMHCHIBArOTCS ITWHEIHBIE,
HEJIMHEWHbIE U NapaMeTpuyecKue Koyebanus gusndyeckux cucreM. Msyda-
I0TCSl 001IMe CBOWCTBA HOPMAJIbHBIX KOJICOaHMH CUCTEM C KOHEYHBIM YHC-
JIOM CTeNeHel cBOOObI, B YaCTHOCTH, JTMHEHHBIX IIETIOYEK aTOMOB.

Ilokxa3zaHo, Kak C MCIIOJIB30BaHWEM ypaBHeHMH JlarpaHyka aHamusupy-
IOTCSI IBVM)KEHUSI TBEPIBIX TeJl, B TOM YHCJIE CBOOOAHOTO U TSKEJIOrO CHM-
METPUYHOTO BOJTYKOB.

W3zyyaercss mpoOieMa AByX Tel, B3aUMOJEHCTBYIOUIMX IOCPEACTBOM
HEHTPalIbHBIX CUJI; pacCMaTPUBAIOTCS paccesHUe U 3aXBaT YACTHII, BBOJAT-
s moHsATUS 1U(EepeHINATBHOTO U OJIHOTO CEYEHNH PacCesHUs U CEUCHHUS
3axBaTa YacTHII.

Crpourcsi ramMmuisToHOBa (hopMa MexaHuku. C IMOMOIIBIO ypaBHEHUI
laMuibTOHA pemaroTcs pa3HOOOpa3HbIe 33/a4d O JBIKEHHH MaTepHalb-
HBIX TeJl. M3yudatorcst ckoOku Ilyaccona u mHTErpasibl IBIKEHUS.

B KoHIIe Kypca CTYACHTBI 3HAKOMSITCSl ¢ KAHOHMYECKUMH TIpeoOpazoBa-
HUSMU U ypaBHeHUeM [ amumsToHa—SKOOH.

e Uznoxenue kypca «MexaHHKa» B JIEKIUSIX HOCUT, KaK 3TO MPUHSTO B
Kypce TeopeTuueckor (pu3nku, JeTyKTUBHBIH XapakTep: ONMCaHue pa3liny-
HBIX (PM3MYECKUX SBJICHUH AAaeTCsl HA OCHOBE HECKOJBbKUX oOmmx (QyHaa-
MEHTAIBHBIX PUHIUIIOB TEOPETHYECKON (PHU3HKH.

e J[ns yCHemHoro u3y4eHus Kypca CTyAeHTaM He0OXOANMO HCIIOJIb30-
BaTh JIMHEMHYIO anreOpy W aHaJIUTHYECKYI0 T€OMETPHIO, OCHOBBI MaTeMa-
TUYECKOTO aHanu3a QyHKIMH OJHON MM HECKOJBKUX IMEePEeMEHHBIX U 3Je-
MEHTBI TeOpHUU (PYHKIHUH KOMIUIEKCHOTO IIEPEMEHHOTr0, 3JEMEHThl TEOpHUU
OOBIKHOBEHHBIX ] QepeHInanbHbIX ypaBHEeHNH U auddepeHnaIbHbIX
YpaBHEHUH B YaCTHBIX MIPOU3BOJHBIX, 3JIEMEHTHI TEOPHH BEPOSITHOCTEH.

e Bce vactu paszena UMeEIOT MPaKTUYECKYIO YacTh — CeMHUHApPHI (34 1)
U pacdeTHO-rpaduyeckue padoThl (4 4). Ha mpakTudeckux 3aHATHIX U B
pacueTHO-TpaguuecKux padoTax CTYyIEHTHl MPHUMEHSIOT TEOPETHYECKHE
TIOJIO’KEHUS JUI PEHICHHs KOHKPETHBIX (PM3NYECKUX 3a/1ad, KOTOpPbIe TOJI-
pa3fensroTcs Ha CIEAYIOIINE TUIIBL:

1) xauecTBEHHBIE 33J]a4l — C MCIIOJIb30BAHUEM HM3BECTHBIX 3aKOHOB Ja-
eTcs o0bsicHeHHe (PU3NYECKUX SBJICHUH Ha SA3BIKE CJIOB, 00pa30B (MCHONb-
3YIOTCSI PUCYHKH, CXEMBI, TpaduKH);



2) 3amadyn-oOIeHKH — Ha KOJMYECTBECHHBIC OICHKH ITOPSIAKOB (hH3HMUe-
CKHX BEJIMYHMH Pa3IMYHBIX (PU3NUYECKUX SBJICHUMN (BBIOMpacTCs MOJENb (u-
3MYECKOTO SIBJICHHS, Ha OCHOBE 3aBHCUMOCTEH MEXIy (PU3MYECKHMHU BEIU-
YMHAMHY [TPOM3BOJUTCS YUCIICHHAS OLICHKA);

3) 3amaum, TpeOyroe MpH OMUCaHNH (HU3UUECKUX SBICHUH aHAIHTH-
YeCKMX BBIYHCIICHUN: peIieHus anredpanmdecknx, AauddepeHITInaTbHBIX
YpaBHEHUH, NCTIONB30BaHHUS HHTETPAILHBIX 3aKOHOB H T.1I.;

4) 3ama4yn IpoOIIEMHOTO, HECTAaHAAPTHOTO XapakTepa (paccMaTpruBaeTCs
UHTEepecHas ¢u3nueckas npodiieMa B KOMIUIEKCE CO BCEMH Ba)KHBIMHU IS
ee pelleHHs YaCTHBIMH 33/1a9aMu ).

Pemenue (I)I/I?)I/I‘-ICCKI/IX 3aJa4 — OYCHb BaXHasd COCTaBHAasA 4aCTb Kypca,
MOHUMaHNe GU3UKU ¥ YMEHUE IPUMEHSTh (PU3UUECKUE 3aKOHBI B peallbHON
JACATCIIbHOCTHU I/IH)KCHCpa'(I)I/BI/IKa BO MHOI'OM OIPCACIIAOTCA €r0 YMCHHUEM
pemaTh KOHKpETHbIC (U3UYCCKUE 3a1a4H.

e 3HaHusg U YMCHHA CTYJCHTOB OLICHHUBAIOTCA C MMOMOIIBIO MTPOBEACHUA
KOHTPOJIBHBIX Pa0OT (IBe KOHTPOJbHBIE paboThl, 4 Yaca B ceMecTp); pac-
yeTHO-TpaduuecKkux padoT (IBe-Tpu pacdeTHO-Tpadudeckre padoThl, 4 Ja-
ca B CEMeCTp) 1 DK3aMeHa.

W3noeHHbIe PUHITUIIBI TOCTPOCHUS Kypca «MeXaHUKay OMpeaeisiioT

€ro CTpYKTYpYy.
CTPYKTYPA KYPCA «MEXAHUKA»

’ 3akonsl HbloTOHA ‘

m
JIarpaH;KeBa raMIJIbTOHOBA ypaBHeHHe
dopma > dopma —» TamuibTOHA—
MeXaHUKH MeXaHMKH SAxodn
£\¢?><Vr#/;
AHaJH3 CHMMETPHIi Onucanue IBHKEHU
3aKOHOB COXpaHeHHsI ¢u3uyecknx cucrem
MeXaHHYeCKHX CHCTEM

\ /

Konkpernsie 3a1aun puznyeckoii MexaHuKH:
e 00wMit aHATN3 OTHOMEPHBIX JABHKCHHIT

L]

ONUCAHHE JIMHCHHBIX, HENMHEHHBIX M  HapaMEeTPUIECKUX
KonebaHnit HU3NIECKUX CHCTEM

OIMMCaHNE HOPMAJIbHBIX KOJICOaHMI

npobiiemMa IByX TeJ, ABHKCHHUE B IEHTPAIBHBIX TOJISAX

paccesiHEe M 3aXBaT YaCTHI]

OIMCAHUE JBUKEHUS TBEPABIX TEI
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3. COAEP) KAHUE KYPCA «<MEXAHUKA»

B Hacrosimiem paszzene npuBeIeHBl TEMBI JEKIIMOHHBIX U MPAKTHUYECKUX
3aHATHH, a TAKKE TEMbI pacueTHO-TpahMIeCKIX 3a1aHUH.

Jlextmu — 34 4, mpakTHYeCKUe 3aHATHS — 34 4,
pacueTHO-rpaduUecKue 3a1aHus — 4 9, KOHTPOJIBHBIC PAa0OThI — 4 U,
caMmocTosiTeNbHas pabora — 32 4

Pesepdopna

q IIpakTuueckue
a- Ya-
Jlexnmn (cemuHapckue)

CHI CHI

3aHATHS
[Ipenmer Teopermdeckoit ¢uzuku. Yucmo Uwucno cremeHedt cBOOO-
cTeneHell cBoOonbl U 0000IeHHbIe Koop-| 2 |apl. O6oOlieHHble kKoop-| 2
JUHATBL. OJIEMEHTHl BapHAllMOHHOI'O UC- JQUHATBL. 3ajadu Bapua-
YHCIICHHUS. [puniun l'amuneroHa IIHOHHOT'O UCYHUCIICHUS
U ypaBHeHus Jlarpanxka
OyHKIHMOHA JEHUCTBUSL. [punumn OYHKIMS U ypaBHEHHUS
HamMeHbImero neiictBusa. DyHkums w| 2 |Jlarpamka ais mpocTei- 2
ypaBHeHHst Jlarpamka.  AJIUTHBHOCTH X (PU3HYECKUX CHCTEM
¢ynkiuu Jlarpanxa, HEOJHO3HAYHOCTH B
ee 3amaHud. OOOOLICHHBIE WMITYJIBCHI.
I{uknnyeckrue KOOpAUHATHI
[IpeobpazoBaHus CUMMETPUN U UHTETPAIIBI 3amauu Ha OTHOMEPHOE
nemkeHus. Teopema Ommu Herep. Cum-| 2 | gBmKeHHe: 3aKOH JBU- 2
METPHUH TIPOCTPAHCTBA-BPEMEHH M 3aKOHBI KCHHUS U TIEPHOJT
COXpaHCHHS
OnHomepHOE JBJKECHHUE. ®uHUTHOE WHrerpans! ABMKEHUS U
1 MHOUHHUTHOE JBIKEeHU. MeTo moobus | 2 | MX UCIIOJIb30BaHHE 2
u pazMepHocreil. Da30Bble NMOPTPETHI JU-
HAMHYECKHX CHCTEM
[locraHoBKa 3a7ayu IBYX TeJ, B3aUMOJICH- 3amaun Ha OTHOMEPHOE
CTBYIOIIMX IIOCPEJCTBOM IEHTPAIBHBIX | 2 |IBHXXEGHHE: METOJ 1MoJo- | 2
cui. 3anaya Kemuepa 6us u pasmeproctu. [lo-
cTpoeHune (HpazoBbIX
TTOPTPETOB

PaccesiHue wacTuil B IEHTpaJbHOM TMOJIE. 3amaun Ha IBIIKEHHE B
Ceuenusi paccesHust u 3axBara. @opmyna| 2 |UEHTpaIbHO-CUMMETpUY- | 2

HOM IIOTCHIIMAJIbBHOM
CHUJIOBOM II0JIC
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Oxonuanue mabauyvi

Ya- IIpakTuueckue Ya-
Jlexunu (cemuHapckue)
CHI CBI
3aHATHS
IIpyuHuMn HauMEHBLIETO NEUCTBUSL U ypaB- Brruucnenue ceuenuit
HEHHE JBIDKCHUS IUI 3apsDKCHHOM 4acTH-| 2 | paccesHUs U 3axBarta 2
(bl BO BHEIIIHEM 3JIEKTPOMArHUTHOM TI0JIE 4acTUI|
JluHelHBIE ~ MHOTOMEpHBIE  KoJcOaHMS. 3amaun Ha ABM)KEHHE
HopmanbHble kosiebaHus ¥ X CBOICTBa 2 |9acTHI B AJIEKTpOMAr- 2
HUTHBIX NOJISIX
Henuneiinbie xonebanus. [lonstue o Teo- HopmanbHsle konebaHust
pun Bo3MmymieHui. [lapamerpuueckuii pe-| 2 |MoJeKyd 2
30HaHC
KuneTtnueckas 3Heprust ¥ MOMEHT UMITYJIb- HopwmanbHsie KonebaHus
ca abCOmIOTHO TBepHOro Tena. TeH30p| 2 |IMHEHHBIX LETOYeK 2
HMHEpIMH TBEPJIOro Tejla M ero CBOMcTBa
VYpaBHEHHs IBIDKEHHS TBEpJIOro Tena. Brruncnenue TeH3opa
YpaBuenust Ditnepa. CUMMETpUYHBIH BOJ- | 2 |uHepiuu. JuHamuka 2
YOK BpaIaTeIbHOTO JIBUXKE-
HUS TBEPABIX Tel
JIBIKeHHEe BO BpAIAIONIMXCS CUCTEMAax Hcnonp3oBaHue 3aKOHOB
orcueta. CHIIbl MHEPIUH: IIEHTPOOESKHAs H | 2 |COXpaHEHHs UMITyJIbCa, 2
Kopuonuca MOMEHTA UMITYJbCa U
SHEpPIruy IpU OMUCAHUU
CTOJIKHOBEHUU TBEP/IbIX
Tell
Kanonunyeckne ypaBHeHus [ammibToHa.| 2 |3ajgauu Ha ABMIXKCHHUE TEI
Cko6xku [Tyaccona u nHTErpasbsl IBIKSHUS B HEMHEPLHAIBHBIX CH-
cTeMax oTcyera
Kanonuyeckue mnpeoOpazoBanusi. [lepe-| 2 |3ajgaum Ha cocTaBieHUE
MEHHBIE JEHCTBUE—YT O U pelIeHUe ypaBHEHUN 2
I'amunerona. CkoOku
ITyaccoHa
VYpasuenue I'amuiprona-Sxoon IIpumeps! npuMeHeHHH
2 |KaHOHHMYECKHX Ipeobpa- | 2
30BaHU
IMonsiTue 00 anuabaruueckux WHBapHaHTax | 2 |PeuieHue ypaBHeHUi
l'amunperona—SK00M 2
B IIPOCTEUIINX CUTY-
aIrsIx
O030pHas JieKIus 2 | Brruncienue aguadaru- 2

YCCKMX MHBAPHUAHTOB
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4. TEMbI PACYUETHO-TPA®UYECKHX 3ATAHUI
O KYPCY «MEXAHUKA» Yl IPABUJIA ATTECTALIUM
110 YYEBHOM JUCHUATIJIVHE

Cpox
Howmep P
Tema BBINOJIHEHHS
3aaHus
(nenenu)
1 AHanmu3 CUMMETPUH M COOTBETCTBYIOIIUX 3aKOHOB 2 5
COXpPaHEHUS
2 [Ipumenenue ypaBHeHu# Jlarpamxa m I'amunbroHa 6_15
K OITHCaHMIO ABWXECHUH MaTepUabHBIX TeJl

Ha BrImonHeHre KaXJI0ro pacuyeTHO-rpaUuecKoro 3a1aHusi OTBOAUTCS
ISTh HeAeNb. Pemennsie 3agaun cTyieHT oopMIIseT B OTAEIBHON TeTpaau
U CIaeT MpEnojaBaTelio, BeIyleMy IPaKTHYECKUE 3aHITHA, Ha IPOBEPKY.
OneHKH N0 pacdyeTHO-TpaUUeCKUM 3alaHUSIM YUYHUTHIBAIOTCS B KaKAYIO
KOHTPOJIBHYIO HENENI0 ¥ MPHU Cc/laye UTOTOBOTO MHCbMEHHOTO dK3aMeHa 3a
CeMECTp.

MPABWIA ATTECTAIIMHA IO YYEBHOM JUCITATIJIMHE

e B TeueHue cemecTpa CTYAEHTHI BBIIOJIHSIOT U 3aLIUILIAIOT PACYETHO-
rpaduuecKue 3aJaHusl.

e B TeyeHue cemecTpa CTYICHTHI BBIIIONHSIOT BE KOHTPOJIbHBIE PAOOTHI.

e B koHIE cemecTpa, B MEPUOJ CECCUM, CTYACHTHI, BBINOJIHUBUINE U
3aLIUTUBIINE pacueTHO-TpadUuecKhe 3aJaHusl U KOHTPOJIbHBIE palbOTHI,
CHAIOT DK3aMEH.

5. YAEBHO-METOANYECKHUE MATEPUAJIbBI
BOITPOCHI ! TUIIBI 3AJIAY, BBIHOCUMBIE HA 3K3AMEH

1. Yucno crenexHe cBo0o1pl. CBsI3M, UX THIIBI U O0OOIIEHHBIC KOOPIH-
HaThl. [IpocTeiimme 3aqaun Ha MOICYET YHMCIa CTENEeHEeH CBOOOIBI.
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2. YpaBHeHue Diinepa Kak He00X0IUMOE YCIIOBUE SKCTpeMyMa (yHK-

X1

IMoHaJIa I[y(x)] = f F(y, y',x)dx. IIpocreiive 3amaun Ha BapUalMOH-
X2

HOE NCYHCIICHHE.

3. IpuHnun HamMeHslnero AewctBus ['amunbToHa U ypaBHeHus Jla-
rpamka. YTo Takoe KOBapHaHTHOCTH ypaBHeHu# Jlarpamxka? Ilpocreiimme
3aJa4u Ha oTbICKaHue QyHKIMK Jlarpanxa pa3anyHbIX (U3NUYECKUX CUCTEM
U BBIIIMCBIBaHUE ypaBHEHUH Jlarpanxka.

4. ApgutuBHOCTH (GyHKIWH Jlarpamka, HEOQHO3HAYHOCTh B €€ 3aja-
Huu. O00OIIEeHHBIE UMITYJIBCHl U IUKIHYecKue KoopauHaTsl. [IpocTeiimme
3aJauydl Ha BBIYHMCIICHUE 00OOIIEHHBIX MMITYJIbCOB U OTHICKAHWE LUKIHYE-
CKHX KOOpJMHAT.

5. Ilpeobpa3zoBaHre CHMMETPHM W HHTErpaibl IBIKEHHsS. Teopema
Ommu Herep. [pocreiimue 3a1auu Ha OTHICKAHHWE UHTETPAJIOB JBHKEHUS C
noMmo1eo Teopemsl 3. Hetep.

6. KadecTBeHHBIN aHaNM3 OJHOMEPHBIX NBMKEHHH. OUHUTHBIC W UH-
(GUHUTHBIE TBWKEHUS. 3aJadd Ha aHalM3 OJHOMEPHBIX JBW)KEHHH B pas-
JIMYHBIX OTEHIIUAIBHBIX CHIIOBBIX MOJIAX.

7. Meropl TOA0OUS M Pa3MEPHOCTH, 321241 Ha X IPUMCHEHHUSI.

8. ®a3oBBIe MOPTPETHI TUHAMHYECKUX cucTeM. [Ipocrefimme 3amaun
Ha MOCTPOCHHE (Pa30BBIX MOPTPETOB PABTMUHBIX CHCTEM.

9. TlocTaHoBKa 3aa4u IBYX TEJ, B3aUMOJICHCTBYIOMIUX MTOCPEICTBOM
HEHTpalIbHBIX CHII. Pa3jienenue ABMKEHUS LIEHTPAa Macc U OTHOCHUTEIBHOTO
JIBIKEHHS. 3aJa4X Ha ONTMCAHNE OTHOCHTEIBHOTO IBHKCHMSL.

10. 3agaua Kemnepa. [Tonyuenue ypaBHeHuit opout B 3amaue Keruiepa.
[Mpocreiimme npuMeHeHus: 3akoHOB Keniepa n ypaBHeHHI OpOUT sl aHa-
JIU3a IBMKEHUS] KOCMUYECKHX Tell.

11. Paccesnue yacTuil B IEHTPaJIbHOM cHIIOBOM mosie. CeueHus pacce-
aHus JacTull: auddepeHnuranbHoe, MoaHoe. 3a1aud Ha BBIYHMCIICHUE ceve-
HUU paccestHusl.

12. BeBog dopmynsl Pesepdopna mist auddepeHnpanbHoro cedeHus
paccesiHus 4acTHUL, B3aUMOJCHCTBYIOLINX OCPEICTBOM KYJIOHOBCKUX CHIIL.

13. Ceuenus 3axBaTa. 3a7auyl Ha BHIYMCIICHUE CEUCHH 3aXBaTa.

14. TlpuHimn HaMeHbBIIETo AeUCTBUS M ypaBHeHHs Jlarpamxa Juis Hepe-
JISITUBUCTCKOM 3apsKEHHOM YaCTHILIBI BO BHEIIHEM 3JIEKTPOMArHUTHOM I10JIE.

15. Jluneitnple MHOrOMepHBIe KojeOGaHus. HopmanbHble KojeOaHws,
CBOICTBa OPTOTOHANBHOCTHU ISl BEKTOPOB HOPMaNbHBIX Konebanuit. [Ipo-
CTBIE 33/1a41 Ha ONMCaHUE HOPMAJIBHBIX KONEOaHUH CUCTEM C HECKOIBKHUMU
CTETIEHSIMH CBOOOBI.
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16. HopmanbHble KoNeOaHMsI TETOYSK M3 OJMHAKOBBIX aTOMOB W aTO-
MOB ABYX TuUnoB. CocTaBieHNe YpaBHEHUH, ONPEEIIEHUE 3aKOHOB JUCTIEp-
cuil. [Iepexon K KOHTUHYaJIbHOMY TIpEeNy.

17. Kunetnueckasi SHEpTusi 1 MOMEHT UMITYJIbca aOCONIOTHO TBEPAOTO
Tena. TeH30p MHEepLUU U ero CBOMCTBA. 3a7jaur Ha MOJCUET TEH30pa UHEp-
[UY Pa3IUYHbIX TEIl.

18. VpaBHeHMs ABH)KCHHS TBEPAOrO Teja. YpaBHEHus Oiepa mis
OTIMICAaHWsl ABIKEHUS TBEPAOTO Tela.

19. Ananu3 ABWKEHHS CUMMETPUYHOTO BOIYKA, CBOOOJHOTO U C 3a-
KpEIUIEHHOW TOYKOW, MOMEIEHHOTO0 B OAHOPOAHOE MOJIE TSKECTH 3E€MIIH.
[IpocTsie 3amaun Ha aHANH3 IBUKCHHSI CHMMETPUYIHOTO BOJTYKA.

20. BbIBOJ KaHOHWYECKHMX ypaBHCHUU ['aMuibToHA. 3aja4yd Ha IOJIY-
YeHUE YpaBHEHUN ['aMMIIbTOHA U1 IPOCTEHIINX CUCTEM.

21. OboOmeHHast YHEPTHUs] MEXaHWYECKOW (IUHAMHYECKOW) CHCTEMBI,
ee CTPYKTypa.

22. YpapHeHust ['aMuIIbTOHA IS 3apsHKCHHOM YaCTHIIBI B 3JICKTpOMATr-
HUTHOM TIOJI€.

23. CkoOxu Ilyaccona m mHTErpasnpl JBIKEHHUS. 3ala4d Ha BBIYHCIE-
HHe ckoOok [lyaccoHa u MHTErpaioB ABHKCHHUSI.

24. KanoHuyeckue mpeoOpa3oBaHus, BHIBOJ UX C MOMOIIBIO TPOU3BO-
msix Gyakmmi Fp (q, Q, t), F2 (g, P, t), Fs (p, Q, t), F4 (p, P, t). IIpocTteie
3a/1a4¥l Ha BBIYUCIICHUE W TPUMEHEHNE KAHOHUYECKHUX MPE00Pa30BaHUH.

25. VYpaBuenue ['amuibToHa—SAKo0u. [IpeaensHbili Iepexo1 HECTAIUO-
HapHoro ypaBHeHus lllpenunrepa x ypaBHenuto I'amunbroHa—SK00M mpu
cTpeMJeHnH nocTostHHOM [Inanka k Hyro.

YCJOBHUA 3AJIAY PACUETHO-TPA®UYECKHNX 3ATAHUI
U IIPAKTUYECKUX 3AHATHI

PacuerHo-rpaduyeckoe 3aganue Ne 1

ds

iy ™" (L)

BpEMs NIPOXOKACHHUA JIyda MCKAY TOYKaMH (XO, yO) nu (Xl, yl) ; C — CKoO-

1. Ilpumenss npuamun depma r[q(t)]:j

pocTh cBeta B Bakyyme; N(() — mOKasaTenb NPETOMICHHsS cpefbl; dS —
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AIIEMEHT IYTH JIyda CBETa), MOIy4UTh 3aKOHBI OTpakeHus (a), cMm. puc. 1, a,
U npenomiieHus ceeta (0), cM. puc. 1, 6:

A Y

(Xo, Yo) (%1, y1) (Xo, Yo)
a !B o
X X
P (0 " (%, 0) g
| 6)on g
a)a=p sinfm p (X0, y2)
a 0
Puc. 1

YkazaHue: MUHUMU3UPYHTE r[q(t)] 110 OTHOIICHHIO K Touke (X,0).

2. IIpssMOyTONBHBIN OpycOK (pHUC. 2) HAXOIUTCS HA TIIaJKOW MOBEPXHO-
ctu. B BepxHeii yactu Opycka BeIpe3aH xkelobd paguycom R >>r (cMm. pu-
CyHOK). B ’xeno6 nomemaror ManeHbkuil mapuk (r,, <<r ) Maccoil m, crmo-

COOHBII KaTUTHCS B HEM 0e3 CKoIkkeHus. Macca Opycka M.

v

7 77 77777777 7
Puc. 2
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3ammcaTe JarpaHXUaH CHCTEMBI, MONYyYUTh YPaBHEHHS IBIDKEHUS U
PELINTH UX.

[Ipoananm3upoBaTh pemeHne sl [BYX BapHaHTOB HAYAIFHBIX yCIOBHIL:

1) mapuk HaXxOAWTCS B HW)KHEH TOUKe keno0a, eMy MPUAAIOT Havyallb-
HYIO0 CKOPOCTb V; OTHOCHTEIBHO OpyCKa, HallpaBIE€HHYIO BIIPABO;

2) mapWK HAXOJWMTCA B BEPXHEH TOYKEe *kKeyoba, ero OTHyCKawT 0e3
HAYaJIbHOU CKOPOCTU. BpyCcOK ImepBOHAYAILHO MTOKOUJICS.

Onpenenute MUHIMATBHYIO CKOPOCTh, KOTOPYIO HA/I0 COOOIIUTH Opyc-
KY, 4TOOBI IIAPUK BBIKATHIICS U3 Kel00a, €M MePBOHAYAILHO BCS CUCTEMA
HAaXOJIWJIACh B TIOKOE B MOJIOXKECHUHU CTATUIECKOTO PABHOBECHSI.

3. 3amucarh JarpaHXuaHbl U NOIYYUTh YpaBHEHMs JBM)KECHUS IS CIe-
JYIOIIUX CUCTEM:

1) MaTeMaTHYeCKHI MasTHUK JJIMHOM |, Macco#t M, Touka mojaseca o Ko-
TOPOTO COBEPIIACT TAPMOHHYECKHE KOJEOAHUSI MO BEPTHKAIM IO 3aKOHY
z, =asin(pt);

2) MareMaTHYeCKUN MasTHUK JUTHHOW |, Maccoit M, mpHKpersieHHbIH
CHHM3Y K TPY)KHHE KECTKOCThIO K, ITHHOM ry. PaccMoTpeTh cityuait Majbix
KOJIEOAHH;

3) MareMaTHYeCKUil MasTHHK JUIMHO# |, Maccoit M, MpHUKperIeHHbIH K
TOPU3OHTAIBHON MPYKHHE KECTKOCTBIO K, IUTHHOI Iy, PaccMoTpeTh ciyuait
MaJIbIX KOJeOaHHil.

B nonoxennn paBHOBecHs MasTHHKA NPYXHHA HE pacTsHyTa. Maccoi
NPY>KUHBI IPEeHEOpeYb.

4. JIBI>KEeHHME YaCTHUITBI MAcCOI M OMUCHIBASTCS JIATPAHKUAHOM

%y m\72
L=em T—U(f) , a>0,

Beimmcats cooTBeTcTBYIOIIME ypaBHEHUs JlarpaHka M MPOMHTEPIPETHPO-
BaTh HX.

5. 3anmcarh JarpaHwkMaH W YPaBHEHHS JBWXKEHUS IJI1 CHCTEMBI
(puc. 3), cocTosme U3 Tpex Ted: MPU3MBI Maccoil M;, HaxXOAsIIeHcs Ha
TJIaJKOM MOBEPXHOCTH; Ipy3a M, Ha IIaJKON HAKIOHHOM IUIOCKOCTH MpHU3-
MbI, IPUKPEIUICHHOTO K TPYKHUHE KECTKOCThIO K; 1 MaTeMaTH4ecKoro ma-
ATHUKA JUIMHOM | M Maccoll M3, MPUKPEIUICHHOTO K Tpy3y M,. PaccmoTpers
cirydail MajbIX KoJieOaHUi MasiTHUKA U Tpy3a M. YTON HaKJIOHA HAKIIOHHOW
IUIOCKOCTH K TOPU30HTY PaBeH O .
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k
37 o
’ m N
| M
o ms X
7777 7777777 77777777777777
Puc. 3

6. Jlarpamxuaa cBOOOIHOM YaCTHIIBI MACCOW M UMEET BU

m(>'<2 +y2 +z'2)
5 .

a) Cosepiiasi 3aMeHy II€PEMEHHBIX

L:

x =X cos(ot)—y'sin(wt),
y =X'sin(ot)+y’ cos(ot),
z2=1,
BBITIOJTHUTD MIEPEXO0/1 BO BPAIIAIONIYIOCS C = CONSt BOKPYT OCH Z CHCTEMY

OTCYETa, MOJYYUTh TEM CaMbIM L(F', F’).

6) BeimmcaTth COOTBETCTBYIONINE YpaBHEHU Jlarpanka u pouHTEpIpe-
THPOBATh PA3IUYHBIC CHJIBI MHEPIIMH, BO3HUKAIOIINE B MPABON YaCTH ypaB-
HEHUU OBVKEHUS

BO Bpamaromeﬁcsl CHCTCMCE OTCUCTA.

7. OIHOMEPHOMY IBMXEHHUIO YACTHUIIBI B OJHOPOJIHOM TIOJE TSKECTH
COOTBETCTBYET JIarpaHKUaH

;2
mz
L=——-mgz.
> 9
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a) [Toka3arp, uyTo mpeoOpa3oBanue Z — 2z =2z +da sBisercs npeodpa-
30BaHUEM CUMMETPUH, T.€. JHCTBIEC MHBAPUAHTHO OTHOCUTEIHLHO JaHHOTO
npeoOpa3oBaHus. BEIYHCIUTE COOTBETCTBYIONIHMIA HHTETPAIT IBUKCHUSL.

0) Ilokaszatp, 4yto mpeoOpaszoBanue z-—>2z'=z+fBt Takke sBIAETCS

MpeoOpa3oBaHNEM CHMMETPUHU. BBIYHCIUTH COOTBETCTBYIOIINN HHTETrpa
JIBUKCHHSL.

8. HOKa?:aTI), qTO ﬂarpaHmHaH qacTUuubl MaCCOﬁ mmu 3ap;1)10M q B OOHO-
POIHOM MarHUTHOM IT0JIe, HAIIPABJICHHOM BIIOJIb OCH Z, IIPHOOpETaeT BU/:
2
mv Lo
L=—+SB-[r xv].
2 2

3 mvZ
Yka3anue: WUCXOIHBIM JlarpaHkuaH paBeH L :T +g A-V; Hano

BBIPa3UTh BEKTOPHBIA NOTEHUHAT A Yepe3 MHAYKIHMI0O MarHUTHOTO IIO-

a1 B.

a) [Tokasarp, 4TO cuCTEeMa MHBAPHAHTHA OTHOCUTEIBHO MPOU3BOJIBHBIX
TpaHCHAUE F —> ' =F + &, BEIYUCIUTh COOTBETCTBYIOIINN HHTETPan JBH-
JKEHUL.

0) Iloka3aTh, 4YTO cHUCTeMa MHBAPHAHTHA OTHOCHUTEIBHO MPOU3BOIBHBIX
MOBOPOTOB BOKPYT' OCH, IapajUIeJIbHOW MArHUTHOMY IIOJIHO B=nB,
r-r=r+ [ﬁ X F] 0@, BBIUUCIUTH COOTBETCTBYIOIIMI WHTETpall ABIKE-

HUA. 371ech NO@ =3¢ — dIeMEHTapHbIil yroJi HOBOPOTA.

9. IIpouHTerpupoBaTh YpaBHEHUS ABMXKCHUS MPU 33JAHHOM JIarpaHKU-
AaHC U Ha4YaJIbHBIX YCJIOBHAX:
a) L=x?+e*, x,=0, % =2;
2
x -1

X2

6) L= . X =1%0=0.

—ar

10. Jins norenrmana FOkaser U (1) =—k 1300pa3uTh rpaguk >¢-

(EKTHUBHOM TOTEHIMAILHONH SHEPTUU Ua(pcp(r)’ OXapakTepu3OBaTb Kade-

CTBCHHO BO3MOXXHBIC THUIIBI Op6I/IT IIpU Pa3IMYHBIX HAYAJIbHBIX YCIIOBUAX.
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PacuyetHo-rpadguyeckoe 3aganue Ne 2

1. [TokazaTh, 9TO ABMKCHHUE CBI3AHHBIX MAsATHUKOB (PHUC. 4) TIPH MaJIbIX
KOJICOAHUSIX OMHCHIBACTCS MOJICIBHBIM JIarPaH)KUAHOM

L2 2 2
XAy @22
L= 5 5 (x +y )+axy.
v
l I
/o
m OO m
Puc. 4

BbeluncauTe 4acToThl KOJIEOAHUIT W HANUTH
m; BEKTOPHI HOPMAaJBHBIX KOJeOaHui.

2. BBIYHCIUTh TEH30p UHEPIIUU YEThIPEX-
aTOMHOW MOJIEKyJIBI B (hopMe THMpPaMHIbI
(puc. 5) OTHOCHTENBHO CHCTEMBI OTCUETa,
m, O O, MOMEIIEHHOH B LIEHTP MACC MOJICKYJIbI.

Puc. 5

3. Haiitu gactoTy Majbix KoJieOaHHH OJHOPOJHOTO IOJyIIapa, HaXo-
JISIIIETOCST Ha TIAJKOW TOPH30HTAIBHOMN MOBEPXHOCTH B TIOJIE TSHKECTH.

4. Onpenenutd GyHKUMIO | aMHIBTOHa aHTAPMOHUYECKOTO OCLMIIISTO-
pa, pynkius Jlarpamka KoTOporo

2 2.2

X2 X .

L="— —a X3 +BxX2.
2 2

Hatitu YpaBHCHUA NBUKCHUA I'amunsTOHA JUIA TAaKOTr'0 OCIUILIIATOpPA.
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5. HaiitTi 3akoH NBWOKCHHS 3apsDKCHHOW YacTHITBI B OJHOPOIHOM TIO-

CTOSIHHOM MarHuTHoM mnoje H , pemas ypaBHeHus I'amuinbToHa. Bektop-
HBII MTOTCHIUA BEIOPATh B BUJIC

Aj=Hx A=A =0
6. HaliTu TpaekTopui0O M 3aKOH [BIDKCHHMS YacTUIBI B IIOJIC

2,2 2,2
may X mow
U (r) = 021 + 22y ¢ moMouIbto ypaBHeHus ['amunbrona—Sko0u.

1. OHpCZ[eJ'II/ITB BO3MOKHBIC THIIBI ABMOKCHHA YaCTHIbI B IOTCHIHAIb-

o
Hom nonie U (r) =—— (o >0). Onpesienuts TpaeKTOPHUH JBHKEHHS YaCTHIT
r

B 3TOM I0JIe TIpH Ipou3BOJbHEIX E u M . 3mece M — momyns MmomeHTa

UMITyJIbCa YacTHIbl. Bbrancinute 3QQeKTHBHOE CeueHHe paccesHus u d¢-
(exTuBHOE ceueHue 3axBaTa AJsl TAKOTro MOTEHIIHaNa.

8. Haiitu muddepennmansioe 3¢(HEeKTUBHOS CEUCHHE pacCEesHHS Ya-
CTHIl c(hepruIecKuM «ITOTCHIIHAIBHBIM TOPOOMY:
V mpu r<a,

U(r)=

0 mpu r>a

3aaun KOHTPOJIBHBIX padoT

1. Ilpusma Maccoii M; HaxOAUTCA HA IIIAJAKOM MOBEPXHOCTHU. I'py3bI
MaccaMM M, U My CBA3aHBI HEPACTSKMMOW HHUTBIO U CIIOCOOHBI IEpeme-
MIaTHCS IO TJIAJKIM ITOBEPXHOCTSM MPU3MEI (puC. 6).

Ay

77777 TT7777777777 >
Puc. 6
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3amnmcarb JIarpaHXvaH, IOJYYUTb YPaBHCHHUS ABMXKCHUS U1 BCEX TEII,
peIIUTh UX U HaWTH 3aKOHBI JBIKCHMS. B HaualnbHBIM MOMEHT BpPEMCHHU BCs
CUCTEMA ITOKOMJIACh.

2. Tenexxa maccoii my (puc. 7) cnocoOHa 06e3 TpeHHs ABUraThCs IO ro-
PHM30HTANIBHOM MOBEepXHOCTH. Ha Tenexke 3aKperyieH MaTreMaTHYeCKUil
MasTHUK Maccoi M, , JUIMHO | .

I 3anucarh JarpaH)XuaH, MOJIY4HUTh
YPaBHEHUS IBHKEHUS Ul MasTHUKA H
m, TEJIEeKKH, PEIINTh UX U HAWTH 3aKOHBI

M OBWOKEeHUs. B  HavyalbHBII MOMEHT
l l BPEMEHU MAasSTHHUK HaXOIWICS B IOKOE
Q Q B IOJIOXKEHUU PABHOBECHS, & TEIEKKE
/7 NPUIAI0OT Majlyl0 Ha4aJlbHYI0 CKOpPOCTh

Puc. 7 Vy . Maccoii konec npeHe6peys.

3. Ilpusma Maccoli M; HaXOAMTCA Ha INIAAKOH nmoBepxHocTy. I'py3 mac-
COM M, HAXOIUTCSA Ha INIAJAKOM HAKIIOHHOM IUIOCKOCTU W NPHUKPEIUIEH K
NpYyXXHHE KECTKOCTBIO K (pwuc. 8).

t

y

) .

o

777777777777 7777777177777

Puc. 8

3ammcarthb JlarpaH’KuaH, MNOJYYHUTb YPAaBHCHHA [ABWIKCHUSA U TI'py3a U
IMMPpU3MBbI, PCHINTh UX U HaWTH 3aKOH JABWIKCHUSA IPU3MBIL. B navanpHbIN MO-
MCHT BPEMCHHU IIpHU3Ma IIOKOUJIACh, a I'Py3 HAXOAWJICA B IOJIOKCHUU pPaBHO-
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BCCHUsI. EMy npuaain Ha4YaJIbHYIO CKOPOCTb VO OTHOCHUTCJIIbHO MPU3MBEI,
HaIIpaBJICHHYIO BBEPX I10 HaKJIOHHOM IIJIOCKOCTH.

4. Tenexka maccoii my (puc. 9) ciocoO6Ha 6e3 TPEeHUs ABUTATHCS MO TO-
pU3OHTANIBHOM MoBepxHocTH. Ha Teneskke HaXoauTCs Ipy3 Macco m,, 3a-

KPEIUICHHBI Ha HEBECOMOM CTEpI)KHE JUIMHOW R, CTOCOOHOM BpaIatbes B
BEPTHKAIBHON TUIOCKOCTH TOJ JeWCTBHEM BHYTPEHHUX CHiI. CTepeHb
HAaYMHAET BPAIATHCS C TIOCTOSTHHOM YTIIOBOM CKOPOCTHIO () .

ol
O O

Puc. 9

s

3anucath JarpaHkKuaH, MOIYYUTh YPABHEHUE IBHXKEHUS ISl TENEKKH U
peumts ero. Paccmorpers cinydan =0 U o.=7/2 B Ha4albHBI MOMEHT

BpeMenH. [Ipu t =0 Tenexka mokouace.

5. JlBa rpy3a m; U M, CBSA3aHBI JIETKOH NPYXHUHKOU KECTKOCTBIO K

(puc. 10) u cnocoOHBI IEpeMeIaThcs BOIb OAHOM MPSMO.
3anucarh JarpaHXuaH, NOJTYYUTh YPaBHEHUS JBIKECHHS AJSI KaXIIOTO
rpy3a, PEIIMTh UX M HOJYYNTh 3aKOH JBMKEHHMS, ECIM IPy3y M, NpHUIaTh

Ha4aJIbHYI0 CKOPOCTh V. JlIMHA HepacTAHYTOH NpyKUHBI paBHa | .

m, k m,
A
Puc. 10

6. IIpu3ma maccoit M; HaXOMUTCA Ha IIAJKOW moBepxHocTH. I'py3 mac-
COM M, HAXOJWTCS Ha ITAaJKOH HAKJIOHHOM IUIOCKOCTH U COCIMHEH C IPY-
30M M3 TOCPEACTBOM JIErKOH HepacTskumoi Hutu (puc. 11). I'pysy m,
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npuaar0T HAYaJIbHYIO CKOPOCTh VO OTHOCHUTCJIbHO IIPU3MbI, HAIIPABJICHHYIO
BHU3 10 HAKJIOHHOM IJIOCKOCTH.

y
t m

ms
my
o
77777 7777777777777 77777777 *
Puc. 11

3anucaTh JarpamxuaH, MOMyYUTh YPaBHEHUS NBIKCHUS JJIS TPY30B U
MPU3MBbI, PEIIUTh UX U HAWTH 3aKOHBI IBIKEHHA. B HadanbHbII MOMEHT
BPEMEHU MPU3Ma ITOKOUIACK.

7. HaiiTu uHTErpasl ABUKEHUS YACTUILIbI, ABMKYIIEHCA B OJIHOPOJAHOM
nosne U (F)=—F -, uCrOnb3ysi CHMMETPHIO JIArPaHKHAaHA TIPU CMELICHUH
BJIOJIb HAINIPABJICHUS CUJIBI.

8. HaiiTn nHTerpan NBKEHUS YaCTHIIBI, IBIKYIICHCS B mMoje Oeryreit

BoJHEI U (F, t) =U (F —\7t) ,rae V — MOCTOSHHBIN BEKTOP.

9. Haiitn wmHTErpayn ABW)KEHHS CHCTEMBI JBYX YaCTHIl, COOTBETCTBY-
o1l mpeodpazoBanusaM [ anumes

t' =t,
X'=X—-g-t,
y'=y,
7' =1z

B3aPIMO}.IeI>iCTBPIC HacCcTull OIIMCBIBACTCS ITOTCHIIMAJIOM ) (r12 ) .
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10. HaiitTn wHTETpan HBWXEHHS CHCTEMBI JBYX YaCTHII, B3aUMOJIEH-

o y
CTBYIOUMX TOCpescTBOM Totermmana U (F,)=——-, cooTBeTCTBYIOmIMii
h2
peoOpa3oBaHUI0 CHMMETPHH
g-ar,
t'=bt.

[Ipn xakux a u b 310 MpeoOpazoBanue OyaeT NMPeodpa3oBaHUEM CHMMET-
puu?

11. Touka c Mmaccoit M =1 ABMKXETCS B MOJIE C IIEHTPATILHOW CUMMETPHU-

N 1
et U = -
2r
[IpounTerprpoBaTh YpaBHECHHUS IBWKCHUS W HAWUTH 3aKOH JIBMDKCHUS,
ecmn E<0, M <1. B HavyanbHbEIII MOMEHT BpeMEHH TOUKAa HAXOAMJIACh HA

MAaKCUMAJIbHO BO3MOKHOM PACCTOSAHUHU OT UECHTpPA.

12. TIpounTerpupoBaTh ypaBHEHHE JABIKEHHUS TOYKH, €CIH JaHBI €e
¢bynkuus Jlarpamka u HaualdbHbBIE YCIOBUS:

L=x*—x?, Xy=1 % =0.

HaiiTu TO4Ykr OCTaHOBKH U MEPUOI.

13. IIpouHTerpupoBaTs ypaBHEHHE ABHXECHUS TOUYKU, €CIM JaHBI €e
¢bynkuus Jlarpanka 1 HaualIbHbIE YCIOBUS:

L=x®+e*, x,=0, % =1.
HaiitTu TOuku 0OCTaHOBKH.

14. IlpouHTerpupoBaTh ypaBHEHHME IBW)KEHHS TOYKH, €CIH JIaHBbl €€
¢bynkius Jlarpanka v Ha4albHbIE YCIOBUS:

L=x*+x%, %=1 %,=0.

HaiitTu TOuku 0OCTaHOBKH.
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15. IIpouHTerpupoBaTh ypaBHEHHME ABMKECHUS TOUYKU, €CIHM JaHBI €e
¢bynkuus Jlarpamka v HayaIbHbBIE YCIOBUS:

szz—i, X =1 % =0.

Haiitu Toukn ocTaHOBKHU.

IIpumeyanmne:

jﬁdx_ x—1)+ In( 1+f)

16. IlpouHTErpUpOBaTh ypaBHEHUE [BIKCHHSI TOUKH, €CIIM JaHBI €¢
¢bynkuus Jlarpanka v HaYalbHBIE YCIOBUS:
)

L=Xx, x=1 %=L
X

Haiit TOUKM OCTaHOBKU U MEPHUO/I.

17. IlpouHTEerpupoBaTh ypaBHEHHUE [BIKCHHSI TOUKH, €CIIM JaHBI €¢
¢bynkuus Jlarpanka v HaYalbHbBIE YCIOBUS:

L=—\1-%2+X, x,=2, % =0.

Haiiti TOYKM OCTaHOBKH.

33[(3‘11/1, npeajaraeMbi€ Ha MPAKTUYCCKUX 3AHATUAX

1. Haiiti kpuByI0 B BepTUKaJIbHOU IIOCKOCTH (puc. 12), ABHUrasch mo
KOTOPOH MOJ JeWCTBUEM CHJIBI TSHKECTH MaTepHajibHAs TOUKa Iepeaer u3

(a,b) dS
OJTHOM TaHHOW TOYKH B JIPYTYIO B KpaTdaiiiee Bpems 1 = J =min.
©00) v
1 : > x
I a
S S j
2
v
y
Puc. 12



2. bpycok maccoit M HaxoauTcs Ha TiaakKod moBepxHOCTH. K Opycky
MPHUKPEIUICH MaTEeMaTUYECKMH MasSTHHK JUIMHOM | u mMaccoii m, croco0-
HBII KOJIe0AThCS B BEPTHKAIBHOM IIockocTh (puc. 14). Haittu 3akoH nBH-
JKeHHs1 Opycka B cilyyae MaibIX KosiebaHWil MasTHHKa. PaccmoTpeTh nBa
CIIy4as: a) B HaYaJIbHBII MOMEHT BPEMEHHU BCE Tella TIOKOATCS, a MasTHUK

OTKJIOHEH Ha MaJIbli yroyi ¢ OT BEPTHKalH; 0) B Ha4YaJIbHBII MOMEHT Bpe-
MeHHU OpYCOK MOKOHWTCS, a TPy3y M, HAXOIAIIEMYCS B TOJOXCHHHA PaBHO-
Becus (@p =0), IpUIaoT MaIylo CKOPOCTh V.

M

[ ]

v
<

Y o m

Puc. 14

3. Ha rmagxoif moBEpXHOCTH PACIIONIOKEHA TIaaKas mpu3Ma maccoir M
¥ yIJIoM HakiioHa o . Ha mpusMe Haxomutcst Opycok maccod m (puc. 15).
OnpenennuTts 3aKOH ABIKEHUS TPU3MBI, €CII OpYyCOK HadyHET CBOOOJHO
JIBUraThcs 1Mo HeH. B Ha4ajbHBI MOMEHT BpEMEHM Npu3Ma HaxoAMJach B
TTOKOE.

v
=

Puc. 15

4. HailTn uHTETpalibl IBY>KEHUSA JUISl YACTULII, TBUXKYILICHCS:
a) B ofHOpoaHOM nose U (F) =-F-r;
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6) B mone U (), rae U () — oxsopoanas ¢yrxums: U (af)=a"U (F)
(yTOUHHMTB, TIpM KakoM N m[peoOpa3oBaHHe MOAOOMS HE MEHSET BHJL
JEUCTBUS).

5. Hatitu HUHTCTpaibl ABWIKCHUA JISI CUCTEMbBI JIBYX YaCTHUI, B3aUMO-

. ~ o
I[eI/ICTBy}OHII/IX HOCpCI[CTBOM IIOTCHIHUAJIOB: a) U (I’ ) =——,
o
. o
o) U (r ) =——.
P}

6. HaiiTu 3aK0oH IBMKEHUS MaTepUATHHON TOYKU B IIEHTPAIBHOM CHIIO-
kr? a

BOM T10JI€ ¢ HoTeHnuatom: a) U (r)=7; 6) U (F):%2 ;B) U (F):—r—z.

7. HailTu 3aKOH [BM)KEHHSI MATEPHAILHON TOYKHU B IOJI€ NOTCHLMAIb-

-V;, r<a

o 1 =,

HO¥t simber U (r) =
0, r>a.

8. Onpenenuth 3QGEKTUBHOE CEUCHHUE PACCESHUS YaCTHIl OT abCOIOT-
HO TBEPJIOTO [IAPHUKA PATUYCOM 4 .

o, r<a,
U(r):{o r>a

9. Haiitu 3¢ ekTrBHOE ceueHue paccesHusi chepruuecKoi MOoTeHIUaIIb-
HOH AMOM pajycoM a u «rinyounoi» Uy, T.e.

U(r)=

-U,, r<a,
0, r>a.

10. Paccumrath TCH30p MHCPUUU ABYX MATCPHUAIBHBIX TOYCK MAaCCaMU
ml u m2 , HAXOQAIUXCA Ha PACCTOAHUHA d , OTHOCHUTCIBHO oceﬁ, mpoxo-
AAIUX Y€pe3 UX LICHTP UHCPIIUU.

11. Paccuurtarh TEH30p MHEPLUUU TOHKOTO JUCKA M LWJIMHIPA OTHOCH-
TETHHO OCEeH, TPOXOAIINX Yepe3 IEHTP UHEPIIHH.
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12. Haiitu Maisle Kojae6aHus JBOMHOTO IIOCKOT0 MasTHHKa (puc. 16).

v

2

3

3

_——————— ___-.___O
N

Puc. 16

13. Haiitn HOpManbHBIE KONEOAHUS TPEX ONMHAKOBBIX YACTHII, CBSI3aH-
HbIX OJWHAKOBBIMH IIPYXMHKAMHU U MOIyIIHUX JABUIaTbCd II0 KOJbIY
(puc. 17). Onpenenuts HOpMAIBHBIE KOOPIUHATHI, TPUBOIAIINE (YHKIIHIO
Jlarpanxa k cyMMe KBaipaToB.

14. OnpenenuTh HOpMaJIbHBIC KOJCOaHUSI CUCTEMBbI, U300paKCHHON Ha
puc. 18.

%

Puc. 17 Puc. 18

15. Yactrima Maccoil M IBIKETCS B IEHTPAIBLHOM I10JI€ C TTOTCHITHATb-
Hol sHeprueit U (r) .

3ammcaTth JIarpaHkuaH B CHEPUIESCKUX KOOPIWHATAX, BBHIYMCIUTH HM-
ITYJIBCHI (pr, Po pq,), COTPSDKEHHBIE KOOPAMHATAM (r, 0, (p), onpeAeIuTh

ramuiabToHHan H (r, 0, ¢, py. Py, p(P) Y 3amucarh ypaBHeHus [ aMuiIpTOHA.
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16. Onucarp IBMKEHHE YaCTHIIBI TI0 MMOBEPXHOCTH IFTHHAPA PaIiyCcoM
a, WCIOJIb3Ys ypaBHEHHs [ aMUIbTOHA, €CIIM YacTUIA MPUTATUBACTCS K
L= . 0U kr?
Havdany koopauHart ¢ cwioit F=—-kr=—-———, U=—.
or 2
17. IlocTpouTh TaMUIBTOHUAH U BBIITUCATH YpaBHEHUs ['aMUIbTOHA TS
MaTeMaTHYeCKOTO MasTHHKA.

18. [l HEepeIITHBUCTCKOW 3apsHKEHHOW YaCTHIBI B 3JICKTPOMArHHT-
2

. mv - =
HOM I10JIE, OIIMChIBAEMOM JIarpaHKHaHoOM L = - +0A-V—(Q @, IOIyYUTh

raMuJIbTOHHAH U BBINIKMCATb YPABHCHUS T"ammnbroHna.
19. Beruncimuts dynnamentaibisie ckookn [lyaccona: {d;, dj}, {pi, P;},
{apif {Mixh Mipg ) (M M

20. HaiiTi TpacKTOpHIO M 3aKOH ABIKeHHs wacTHubl B mone U ()

C TIOMOIIIBIO ypaBHeHUs ["amumiibToHa—SKOOM 15 TTOJIeH BUA:
a) U (f) =-Fx;
2.2
N m X
6) U(F)= —‘*’; .

IIpumepsl OKMJIETOB K 3K3aMeHY IO Kypcy «MexaHnka»

MuHucTepcTBO OOpasoBaHusa v Hayku PP

HOBOCUBUPCKUI 3K3aMeHaHHOHHBIﬁ omiaer Ne 1
TOCYJIAPCTBEHHBII Ilo maucruminae Mexanuka
TEXHUYECKUU YHUBEPCUTET
®akybTer: OTD
Kypc: 2

1. Yucno crenenei cBo60bI. CBsI3H, MX THIBI X 0000IEHHEIE KOOPIHHATHL.

2. BeiBox dopmyisl Pezepdopaa st muddeperuanbHOro ceueHns paccessHs YacTHII, B3aUMOAEH-
CTBYIOIHX IIOCPEICTBOM KYJIOHOBCKHX CHIL.

3. BeBox ypaBHenusi ['amunbrona—Skoou. [IpenenbHblii nepexoa OT HECTAIMOHAPHOTO YpaBHEHHS
IpenuHrepa k ypaBHeHHIO I 'amMmuiibToHa—SIKOOM IpH cTpeMiieHH ocTossHHOM [1manka k HyIro.

3. 3anaun.
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MuHucTepcTBO 06paszoBaHus 1 Hayku PP

HOBOCUBUPCKHIL DK3aMeHALMOHHBIN ouieT Ne 2
TOCY IAPCTBEHHBII o aucHumInHe MexaHmKa
TEXHUYECKHI
YHUBEPCHUTET dakynbreT: OTD
Kypc: 2

1. YpaBHenue Ditnepa kak HEOOXOAUMOE YCIOBHE dKCTpemyMa dyrkinuonana I[y(x)] =

X
= [ F(y, ¥, X)dx.
X2
2. PaccesiHuie 4acTuIl B IIeHTpaJIbHOM Tiojie. CeueHus paccesHusl 4acTHil: AuddepeHInanbpHoe, MOIHOE.
3. KanoHnueckue npeoOpa3oBaHust, BBIBOJ UX C TIOMOLIBIO pou3Boasumx ¢yukuuii F1(q, Q, t) u

F2(q, P, t).
4. 3ayaun.
MuHucTepcTBO OOpasoBaHusa v Hayku PP
HOBOCHENPCKHIL JK3aMeHALMOHHbIN Omiter Ne 3
TOCYJAPCTBEHHBII ITo mucruruinae Mexanuka
TEXHUYECKHUHA . OTD
YHUBEPCUTET daxybTeT:
Kypc: 2

1. Ilpunumn HauMeHsbIero aeiictBust ['amMuinbToHa U ypaBHeHus Jlarpanxka. UTo Takoe KOBapHaHT-
HOCTb ypaBHeHuit Jlarpanxa?

o
2. CeueHnst 3axBara. YcioBus 3axBara B mosix U(r) = -
r
3. Kanonmnveckue mpeodpa3oBaH¥si, BEIBOJ HX C TOMOIIBIO Mpor3BosAmux Gpyukuuii Fs(p, Q, t) n
Fa(p, P, ).
3. 3agaun.

MuHucTepcTBO 06pa3zoBaHus U Hayku P®

HOBOCHBUPCKHIl JK3aMeHANHOHHDIN Omiter Ne 4
TOCYJAPCTBEHHBII o MUCIUIUTHEE MeXaHuKa
TEXHUYECKUI _ OTD
YHUBEPCHUTET DakynbTeT:
Kypc: 2

1. AgnutuBHocTh QyHKIMK Jlarpanka, HEOAHO3HAYHOCTE B € 3amaHui. OOOOIICHHBIC UMITYJILCHI U
LMKJIHYECKHE KOOPANHATHI.

2. 3anava Kemepa. [Tomy4yenne ypaBHeHuit opouT B 3anaue Keruiepa.

3. Cxo6xn ITyaccona 1 MHTErpasl ABMKEHHS.

4. 3agaun.
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MuHucTepcTBO 06pa3zoBaHus U Hayku P®

HOBOCHUBUPCKWIl JK3aMeHAllMOHHBIN OmieT Ne 5
TOCYJAPCTBEHHBIN o MUCIUIITHEE MexXaHuKa
TEXHUYECKHN : OTD
YHUBEPCUTET DaxynbTeT:
Kypc: 2

1. TlpeoGpa3zoBaHre CHMMETPUH M HHTETPAITBI IBIKeHUsI. Teopema Dmmu Hetep.

2. TTocTaHOBKA 3a/1a9¥ JBYX Tell, B3aMMO/IEHCTBYIONINX MOCPEICTBOM IIEHTPAIbHBIX CHJI. PasmeneHue
JIBUKEHUSI LIEHTPA MacC U OTHOCUTEILHOTO JABHKEHHS.

3. VYpaBuenust ['aMuIbTOHA JUIsT 3apSDKEHHOM YaCTHIIBI B 3JIEKTPOMATHUTHOM TIOJIE.

4. 3ayaun.

MuHucTepcTBO 06pa3zoBaHus 1 Hayku PP

HOBOCUBHUPCKHIA JK3aMeHAIlMOHHBIN OmeT Ne 6
rOCYJIAPCTBEHHbIN ITo THCIHMILIAHE MexaHuka
TEXHUYECKHIA
YHHUBEPCHUTET dakynbTeT: OTD
Kypc: 2

1. KauecTBeHHBIH aHAIN3 OTHOMEPHBIX IBIKEHNH. OUHHUTHBIE 1 HHOUHUTHBIE JIBIDKCHHUS.
2. ®a30Bble MOPTPETHI AUHAMHYECKUX CUCTEM.

3. O600meHHas 3HEPT s MEXaHNIECKOI (TMHAMIIECKOiT) CHCTEMEI, €€ CTPYKTYypa.

4. 3agaun.

MuHucTepcTBO 06paszoBaHusa U Hayku PP

HOBOCUBUPCKUIA JK3aMeHAIlMOHHBIN OmiaeT Ne 7
TOCYJIAPCTBEHHBI o TUCIHIITHHE Mexauuka
TEXHUYECKUI1
YHUBEPCHUTET dakynbreT: OTD
Kypc: 2

1. MeTozp! mo100us ¥ pa3MEpHOCTH, 3a/1a4H Ha UX IIPUMEHEHHE.

2. Paccesinue wacTui B neHTpanbHOM nonie. CeueHust paccesiHus dacTull: quddepeHiuansaoe, mo-
HOE.

3. BeIBOI KaHOHMYECKUX ypaBHEHHH ["aMuiIbTOHa.

4. 3agaun.
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MuHucTepcTBO 06pa3zoBaHus 1 Hayku PP

HOBOCHUBUPCKWMIA DK3aMeHAIHOHHELIN 0nJteT Ne 8
TOCYJAPCTBEHHBIN Io AHCIMIITHHEE Mexanuka
TEXHUYECKHIA
YHUBEPCUTET dakynbTeT: OTD
Kypc: 2

1. TlpuHuMn HauMeHbLIero AeicTBus [ aMiibToHa U ypaBHeHus Jlarpatmka. Uto Takoe KOBapHAHT-
HOCTb ypaBHeHui Jlarpanxa?

2. Jluneiinsle MHOTOMepHEBIE Konebanus. HopMainbHble koneGaHus1, CBOMCTBA OPTOrOHATEHOCTH IS
BEKTOPOB HOPMAJIbHBIX KOJIeOaHUI.
3. Cxo0Okwu [Tyaccona n MHTErpasbl JBHKECHHS.

4. 3agaun.
MuHucTepcTBO 06pa3oBaHuA u Hayku PP
HOBOCHBUPCKWIl IK3aMeHaAlMOHHBIN OnieT Ne 9
rOCYJJAPCTBEHHBIM ITo IHCLEIIHHE Mexannka
TEXHUYECKHIA
YHUBEPCHUTET dakynbreT: OTD
Kypc: 2

1. AZ[Z[PITI/IBHOCTL (pyHKLII/II/I .HarpaH)Ka, HCOAHO3HAYHOCTH B €€ 3aJIaHUH. 0606H_IGHHBIG HUMITYJIBCBI 1
IUKIIMYECKUE KOOPANHATHI.

2. HopmanbHble KosieOaHus LEMOYeK U3 OAMHAKOBBIX aTOMOB.

3. YpaBHenne I'ammnproHa—SKko6m. IlpenensHsIii mepexon ot HecranmonapHoro ypasHenus Ilpe-

JIMHTepa K ypaBHeHHIo ["aMmibToHa—SK0oOH IpH CTpeMIIeHNH TOCTOsIHHON [Tnanka k HyoTio.
4. 3agaun.

MuHucTepcTBO 06paszoBaHusa U Hayku PP

HOBOCHUBUPCKWMIl Ik3aMeHAMOHHELIN OnJieT Ne 10
TOCY/IAPCTBEHHBIN o ucLAmIIHE MexaHHKa
TEXHUYECKUI
YHUBEPCHUTET dakynbTeT: OTD
Kypc: 2

1. TIpeoOpa3zoBaHre CHMMETPHU M HHTErpaiibl IBIKeHus. Teopema Ommu Herep.
2. HopmanbHbIe KOJeOaHMs LIEMOYEK U3 aTOMOB JIBYX THIIOB.

3. BIBOJ KAHOHMYECKUX ypaBHEHHH ['aMUIbTOHA.

4. 3aymaun.
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MuHucTepcTBO 06pa3oBaHUA U Hayku P®

HOBOCHUBUPCKWMIA IK3aMeHAIMOHHEBIN OnJter Ne 11
TOCYJAPCTBEHHBIN IMo AUCIHITHHE MexaHuka
TEXHUYECKHIA
YHUBEPCHUTET dakynbreT: OTD
Kypc: 2

1. Metozsl mogoOust U pa3MepHOCTEH, 3a/laudl Ha UX IIPUMEHEHHE.

2. Kunernyeckast 3Heprust 1 MOMEHT UMITyJIbca aOCOJIFOTHO TBEPJIOIo Tesia. TeH30p MHEPLUU U ero
CBOIiCTBA.

3. YpaBHeHus ['aMmiibToHa TS 3apsHDKCHHOM YaCTHIIBI B 2JICKTPOMArHUTHOM IIOJIE.

4. 3agauu.

MuHucTepcTBO 06pasoBaHus u Hayku PP

HOBOCHENPCKHIL JK3aMeHANMOHHBIN OmiieT Ne 12
TOCYJAPCTBEHHBIN ITo qucrumninHe Mexanuka
TEXHUYECKHUHU . OTD
YHHUBEPCHUTET dakyJibTeT:
Kypc: 2
1.  VYpaBHenme  Diinepa, Kak HEOOXOOUMOE  YCIOBHE  JKCTpeMyMmMa  (yHKIHMOHAIa
X
Iy(x)]= [ F(y.y\x)dx.
)

2. IlpyHIMO HauMeHbLIEro AeiicTBUS U ypaBHeHMs JlarpaHxka JUIl HEPENATHBUCTCKOW 3apsKeHHOM
YaCTHIB! BO BHEIITHEM 3JIEKTPOMATHUTHOM I10JIE.

3. YpaBHEHUs JBMXKEHUsI TBEPJAOrO Tena. YpaBHEeHMs Oilyiepa Uil ONMUCAHUS JBUXKEHHS TBEPIOTO
Tena.

4. 3agaun.
MuHucTepcTBO 06paszoBaHusa U Hayku PP
HOBOCUBUPCKHIL 3K33MeHaHH0HHLII7I omyer Ne 13
rOCYJAPCTBEHHBIU ITo mucrumniauHe MexaHnuka
TEXHUYECKUHU . OTD
YHHUBEPCHTET ®daky.ibTer:
Kypc: 2
1. AHanmu3 qBHKEHHS CBOOOTHOTO CHMMETPHUYHOTO BOTYKA.
2. Ceuenust 3axBara. YcioBus 3axsara B noysix U (r) = —% .
r

3. Kanonnueckue npeobpa3oBaHisi, BBIBOJ HX C IOMOIIBIO TPor3Bosux dhyukmuii F; (g, P, t)

uFs(p, Q).
4. 3anaun.
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Yacrts 2. TEOPUSA DJIEKTPOMAT'HUTHOI'O
HOJIA

1. BHEHIHUE TPEBOBAHUASA

13 TPEBOBAHUI F'OCYJIAPCTBEHHOI'O
OBPA3OBATEJIBHOI'O CTAHIAPTA (I'OC)
K ITPO®ECCHUOHAJIBHOU ITOAI'OTOBJIEHHOCTU FAKAJIABPOB

Ilo Hampasnenuto noaroroBku 140400 — Texandeckas pusmka

BakanaBp, B 3aBUCUMOCTH OT COZCPKaHUS OCHOBHOW 00pa30BaTeIbHOM
MPOTrPaMMBl, 10JDKEH

3HATh:

® OCHOBHBIE 3aKOHOMEPHOCTH MPOLECCOB U SIBICHUN, NPOUCXOASALINX B
HEXKUBOW M KHUBOH MPHUPOJE, HEOOXOAMMBIE JJISl PELICHUs 3a/1a4, BO3HHUKA-
IOIIMX MPH BHIMOTHEHNH MPOGECCUOHATBHBIX (PYHKITHIA;

® OCHOBHBIE TCHJICHIIUU PA3BUTHSI TEXHUYECKOU (PU3MKK U PU3UUECKUX
TEXHOJIOTUM;

BJIA/IeTh:

e METOJaMH IPOBEIEHHUs N3MEPEHUI U UCCIel0BaHui, 00paboTKH 10-
Jy4eHHBIX Pe3yJIbTaTOB;

e crioco0aMu cO3IaHHMA MOJENiel AJsl ONMMCaHUs M MPOrHO3UPOBAHUS
Pa3JINYHBIX SBJICHUM, BBIIIOJHEHUS! MX KAYECTBEHHOTO U KOJIUYECTBEHHOI'O
aHaIN3a;

® KyJIbTYpPOH MBIIUICHHUSI, YMECHUEM B NHCBMEHHOH M yCTHOH (opme
NpPaBUIIBHO (JIOTHYHO) OOPMHUTE €TO PE3YJIbTAThI.

[Mpusenennsie TpedoBanus ['OC k nmpodeccHoHANBHONW MOATOTOBIICH-
HocTH OakanaBpa, a Takxke TpeboBanust ['OC k 00s13aTeIbHOMY MUHUMYMY
COJIep)KaHUsI OCHOBHOHM 00pa3oBaTeNbHOW IpOrpaMMbl  OakanaBpa TI0
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HampasiaeHuio 140400 — «Texauueckas hHU3MKa» ONPEICIIIOT COMCPIKAHIEC
CIEIYIOIINX Pa3/IeioB.

o [IpuHIMIBI MOCTPOCHUST U CTPYKTypa Kypca «Teopus anekrpomar-
HUTHOTO TIOJISI».

o Copepxanue Kypca «TeopHs 3JeKTpOMarHUTHOTO TIOJIS.

e Tewmbl pacueTHO-rpaduuecKkux 3amanuii mo kypcy «Teopus 3mekTpo-
MarHUTHOTO TOJISH» M NPABUIIa aTTECTAIIUH 0 y4eOHOW TUCIUILIHHE.

e Y4eOHO-METOIMYECKUC MaTePHAIIBI.

2. IPUHOMUIIBI IIOCTPOEHUA U CTPYKTYPA KYPCA
«TEOPUSA SJJEKTPOMATI'HUTHOI'O ITOJISA»

B ocnoBy kypca «Teopus 371eKTPOMarHMTHOTO TOJISA» IS JIa3epHBIX
CHenUaNbHOCTEH Ha (PU3MKO-TEXHUUYECKOM (DAKyNbTETE MOJOKEHBI CIIELy-
FOII[M€ TIPUHIIMIIBI.

e Kypc BXOAWT B 4YHCIO IOUCHUIUIMH O00S3aTENBHOTO HAYUOHANLHO-
peauonanvrozo (8y306ckoeo) xommonenta OITJI.P.00 Teopusi 3jeKTpo-
MaruuTHoro nmoJis (o Hanpasnenuto 140400 — Texunveckas pusznka).

e Kypc «Teopust 31€KTPOMarHuTHOTO HOJISD» SIBISIETCS. BTOPOM 4acThiO
Kypca Teopernueckoi ¢puzuku, yntaemoro Ha OTD cryneHtam ma3epHbIX
cnenuanbHocTe. OCHOBHOW 1LI€IbI0 Kypca SIBJISETCSl O3HAKOMIIEHHE CTY-
JEHTOB C OCHOBHBIMH METO/aMHU TE€OPHHU TIOJIA, €€ JIarpaHXKeBol hopMyiu-
poBKoOii u ypaBHeHusimu Maxkcsemna. Kypc gopmupyer y cTyseHTOB cOOT-
BETCTBYIOIIME HMHTEJUICKTyaJbHbIE YMEHHMs, IO3BOJIIOLIME pellaTh
pa3sHooOpa3HbIe 3aauu TEOPUU HJIEKTPOMArHUTHOI'O II0JIs C NIPUBJICYEHUEM
COOTBETCTBYIOIIEr0 MaTeMaTHyeckoro anmnapara. Kypc coznaer pyHnamen-
TaJIbHYI0 0a3y IS N3y4dEeHUs MOCIEAYIONIUX Pa3/eioB TeOpeTHIecKon (u-
3UKH U OOLIETEXHUYECKUX U CIIELHATIbHBIX TUCIUILIHH.

e KpaTko oxapakTepu3yeM KOHILENTYyaJIbHbIE OCHOBBI IOCTPOEHUS JIEK-
it kypea (34 4), urparmux 04eHb BXXHYIO POJIb B TEOPETUIECKOM 00pa-
30BaHHUH CTYIEHTOB (PH3UKO-TEXHUYECKOT0 (haKyapTeTa.

B nauane xypca paccMaTprBalOTCS 3JIEMEHTHI CIIEUANbHON TEOPHH OT-
HOCHUTEIBHOCTH, Ha X OCHOBE MOIYYalOTCSI MUKPOCKOITHYECKUE YPaBHEHUS
MakcBemna, BBOASATCA TEH30p IEKTPOMArHUTHOTO TIOJIST M TEH30P DHEPTUH-
HUMITyJIbCa MOJIS.

3arem dopMynupyeTcs MPUHIUIT HAUMEHBIIETO JeicTBUS [ aMuiibToHa 1
C €ro NMOMOILBIO BEIBOASTCS YpaBHEHUs Jlarpanxka Juid 4acTUIIBI BO BHEIIHEM
3IEKTPOMArHUTHOM TIOJIE€ M ypaBHEHHsI MaKcBesia I MoJiel B BaKyyMe.
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Ha ocHoBe o0mieit cuctemsl ypaBHeHHI MakcBeia n3y4aloTcs OCHOB-
HBIE SIBJICHUS DJIEKTPOCTATHKH M MAarHUTOCTATHKH, PacCMaTpPUBAIOTCS pas-
JIMYHBIE METOBI PEIIEHHSI COOTBETCTBYIOIIUX 3a1ad.

BBoasiTcst ckanspHBIA M BEKTOPHBIH MOTCHLHUANBI 3JIEKTPOMAaTHUTHOTO
HOJIsI, C UX IOMOLIbI0 AHATU3UPYETCsl MpobIeMa M3IIydeHUsI U PACCEsIHUS
3JIEKTPOMArHUTHBIX BOJIH.

B koHue Kypca, Ha mpuMepe 3JIEKTPOMArHUTHOTO TOJNS, CTYJCHTHI 3Ha-
KOMATCS C MICSIMU JIOKAJIbHOM KaInOpOBOYHOW MHBAPUAHTHOCTH, JIEXKAIH-
MU B OCHOBE COBPEMEHHOH TEOPHH KaTHOPOBOYHBIX MOJIEH.

e I3noxenue kypca «Teopusi 371€KTPOMAarHUTHOT'O MOJISH» B JICKIUAX HO-
CHT, KaK 3TO NPUHSTO B Kypce TEOPETUIECKON (H3UKH, IeTyKTUBHBIH XapaK-
Tep: OMHMCAaHKE PA3INYHBIX (PU3UUECKUX SBJICHUIA AaeTCsl HA OCHOBE HECKOJb-
KX 00mMX (pyHIaMEHTAIEHBIX TPUHIUIIOB TEOPETUIECKOHN (DHU3NKH.

e J[ns ycHemHoro u3y4eHus Kypca CTyAeHTaM He0OXOAUMO HCIOIb30-
BaTh JIMHEMHYIO anreOpy M aHaJIUTHYECKYI0 T€OMETPHIO, OCHOBBI MaTeMa-
THUYECKOTO aHanu3a QyHKIMHA OJHON MM HECKOJBKUX IMEPEeMEHHBIX U 3Je-
MEHTBI TeOpHUU (PYHKIHUH KOMIUIEKCHOTO IEPEMEHHOr0, 3JEMEHTHl TEOpHU
OOBIKHOBEHHBIX U] QepeHInanbHbpIX ypaBHeHHH U AuddepeHaaIbHbIX
YpaBHEHUH B YACTHBIX MTPOU3BOIHBIX, 3JIEMEHTHI TEOPHH BEPOSITHOCTEH.

e Bce pasnensr kypca UMEIOT MPAKTHYECKYIO 4acTh — ceMuHapsl (17 )
U pacdeTtHo-rpaduyeckue padoTsl (5 u). Ha mpakThdeckux 3aHATHIX U B
pacueTHO-Tpaguueckux padoTax CTYIEHTHl MPHUMEHSIOT TEOPETHYECKHE
TIOJIOXKEHUS JJISl PEHICHUs] KOHKPETHBIX (PU3MYECKUX 3a]la4, KOTOpPbIe MO/-
Pas3AeNsIOTCS Ha CIEAYIOIUE TUITBL:

1) xauecTBEHHBIE 3aJla4ul — C UCIIOJIb30BAHNEM HM3BECTHBIX 3aKOHOB Jia-
eTcsi 00bsICHeHNE (U3UYECKUX SBJICHUI Ha sI3bIKE CJIOB, 00pa30B (KCIOJIb-
3YIOTCSI PUCYHKH, CXeMBI, TPaUKH);

2) 3a7auu-OlIeHKA — Ha KOJIMYECTBEHHBIC OIICHKU MOPSIKOB (H3MUe-
CKUX BEJIMYMH Pa3lWYHbIX (pU3NYecKux sBJICHUH (BbIOMpaeTcss Monesb Gu-
3WYECKOTO SIBJICHUS, HA OCHOBE 3aBHCUMOCTEH MEXAy (pU3MYECKHMHU BEH-
YUHAMH NIPOU3BOJIUTCS YHUCIICHHAS OLICHKA);

3) 3amaun, TpeOyIOUIME NMPH ONMUCAHUUA (HU3MUYCSCKUX SBJICHUM aHAIHMTH-
YECKMX BBIUMCIICHUH: pelIeHus airedpanyeckux, auddepeHnnanbHbIX
YpaBHEHUH, NCTIONB30BaHHS HHTETPAITBHBIX 3aKOHOB H T.JI.;

4) 3agaun npoOIIEMHOT0, HECTAHAAPTHOTO XapakTepa (paccMaTpuBaeTCs
WHTEepecHas (u3nyuecKas npodiiemMa B KOMIUIEKCE CO BCEMHU BaXKHBIMHU IS
€e pelIeHNs] YaCTHBIMH 33/1a4aMu).

Pemenne u3nueckunx 3aj1a4 — OYEHb Ba)KHAsi COCTaBHAs 4acTh Kypca;
NOHUMaHue (YU3MKU U YMEHHE NPUMEHATH GU3NUECKIE 3aKOHBI B PEaIbHOM

37



CTPYKTYPA KYPCA
«TEOPUSA DJIIEKTPOMATHUTHOTI'O IIOJIS»

®u3nyecKne 0CHOBBI YIeKTPOAHHAMUKH:
crenuaabHAasi TeOPHsSl OTHOCHTEILHOCTH
H MHKPOCKONUYecKUe YpaBHeHHs MakcBeia.
TeH30p 3J1eKTPOMATHUTHOTO 1O

v

DJIEKTPOMATHUTHOE T0JIe KAK KAaJIM0pPOBOYHOE:
CKAJISIPHBIN 1 BeKTOPHBIN MOTEHIHAJIBI MOJIs.
BbiBo ypaBHeHUi ABHKEHHU 3apPAKEHHBIX YACTHI] M YPABHEHU
371eKTPOMATHUTHOTO MOJIsl M3 NPHHIMIA HAHMEHbIIEro AeiicTBus

v

Muxkpockonuyeckre ypapHenusi MakcpeJia /151 3JIeKTPOMArHUTHBIX
noJei 3apsizkeHHBIX YaCTHIl B BaKyyMe.
TeH30p JHepruM-UMIyJIbca MoJsl. 3aKOHbI COXPaHeHHsl JHEPTHH H
HMIIYJIbCA CHCTEeMBbI B3aHMO/IEHCTBYIOIIMX YACTHI H MoJIeit

N .

I/I3.r1y'{eﬂue U paccesiHue
aﬂeKTpOcTaTMKa MarnuTocTaTHKa JJIEeKTPOMATHUTHBIX
BOJIH

v v I

KonkpeTHsle 32a7a4H TeOPHH 1eKTPOMATHHTHOTO OIS
Ypasuenus snekTpocTaTHky. Y pasrenus Jlartaca g Ilyaccona, coifcTBa nx pemenmuii.
MyIbTHIONBHOE DPa3OKEHHE Ul IOTCHIHAIa OrpaHHYEHHOH B IIPOCTPAHCTBE
CHUCTEMBI 3apsAa0B, €€ lll/ll'lOJ'lebll‘/lI )44 KBa}lpyl’lOJ’leblI‘/‘l MOMECHTBI.
Cucrema 3aps70B BO BHEIIHEM IOJIE, SHEPIUs CUCTeMBI 3apsaoB. Cuaa B MOMEHT CHJIBI,
JIEUCTBYIOIIUE HA 2IEKTPUYECKHUH TUMOIbHBII MOMEHT BO BHEIIHEM HOJIE.
MaruuTHoe T0Jie OFpaHH‘{eHHOﬁ B IPOCTPAHCTBE CHUCTEMbI CTAallMOHAPHBIX TOKOB.
MaruuTHBIH MOMEHT. B3anmmozeiicTBHe MAarHHTHOrO MOMEHTA C BHEIIHHM MarHUTHBIM
nonemBennalr MomenT cunel, neffcTByrOMIME Ha MArHUTHETI AUTIONE.
HOJ’lﬂ u JUISL TATIOJIBHOI0, MarHMUTOAUIIOJIBHOIO W KBAaJAPYHOJbHOI'O l/l3J'lyl{eHl/lﬁ,

YrioBoe pacnpezieneHue 1Is JUIO0NBHOTO H MArHUTOAMIIONBHOTO H3ITyUeHHH.

CBolicTBa IUIOCKMX MOHOXPOMATUYECKUX 3JIEKTPOMATHUTHBIX BOJIH, HMX COCTOSIHUS
TIOJIAPH3ALUH.

Paccesnue QJICKTPOMAarHUTHBIX BOJIH. Paccesnue CBO60]1H]>IMI/I U CBA3AaHHBIMHU 3apsiiaMH.
®opmyna TomcoHa.
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JeSITeIIbHOCTH MHXKeHepa-(QU3uKa BO MHOTOM OIPEIEISIOTCS €r0 yMEHUEM
pelIaTh KOHKPETHbIC (U3NICCKUE 3a/IaUH.

e 3HAHWS M YMCHHS CTYJCHTOB OIEHHBAIOTCS C TIOMOIIBIO KOHTPOJIb-
HBIX PaboT (omHAa KOHTPOJNBHAs paboTa, 5 YacoB B CEMECTp); pPacueTHO-
rpaduueckoro 3aaaHus (5 4acoB B CEMECTP) U IK3aMEHA.

U3noxeHHbIe IPUHIIMITBI TOCTpOeHUsT Kypca «Teopust 3MeKTpOMAarHuT-
HOTO TTOJISD» ONPEJICIISIOT €r0 CTPYKTYPY.

3. COAEP)KAHUE KYPCA
«TEOPHUSA JJIEKTPOMAI'HUTHOI' O I1OJISA»

B Hacrosimem paszgene npuBeIeHbI TEMbI JEKIUOHHBIX U NPaKTUYECKUX
3aHATHUH, a TAKXKE TEMbI PACYCTHO-TPAQUUSCKUX 3aTaHUM.

Jlexuuu — 34 4, npakTUueckue 3aHATus — 17 4,
pacueTHO-rpaduUecKue 3aaHusI — 5 4, KOHTPOJIbHAs paboTa — 5 4,
caMmocTosiTesbHas pabora — 20 u

IIpakTuueckue

Ya- Ya-
Jlexun (cemuHapckue)
CBI CBI
3aHATHSA
PenstuBncTckas kuHemaruka. CKalsipHble U BEK-
TOpHbIe BenMuuHBI B (usuke. Ilonstne o reo-
MeTpud MUHKOBCKOTO. MeTpudeckuit TeH30p. | 2
KonTpaBapnaHTHbIE ¥ KOBapHaHTHBIE YETHIPEX-
BEKTOPEI
YeThIpeXBEKTOPbl CKOPOCTH, YCKOPEHHS W HUM- YeThIpeXBEKTOPEI
nysbca. PensSTUBHCTCKHE HMITYJIbC U 3HEPIHUs. B CTO
PengaruBucrckoe 0000IIEHHE OCHOBHOTO 3aKOHa | 2 2

JUHaAMUWKHU. YPaBHeHI/IC JBHXCHUSA BapH)KeHHOﬁ
YacCTULBI B 3JICKTPOMArHUTHOM I10JIC

TeH30p 3/1eKTPOMAarHUTHOTO IOJISI U IIpeodpa3o-

BaHus Jlopenua mns noner B u E . Uersipex-
IPaJUEeHT, YETBHIPEXTOK M 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsa B Pa3TUYHBIX (popmax. 2
[IpuHIMI OTHOCUTENLHOCTH U CUCTEMa ypaBHE-
HUM MakcBemia asi MUKPOCKOIIMYECKUX MoJIeH
3apsHKEHHBIX YaCTHI] B BAKyyMeE
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IIpoodoncenue mabauyvl

Jlexmun

Ya-
CEHI

IIpakTuueckue
(cemuHapckue)
3aHATUS

Ya-
CEHI

Cuctema ypaBHeHHIT MakcBemia it MUKPOCKO-
ITMYECKHX TT0JIEH 3apsDKCHHBIX YacTHIl B BAKYyMe
B SBHO pEJSITUBUCTCKU-WHBapHaHTHOU (opme,
B TpexMmepHoil nuddepeHMaNIEHON UM WHTE-
rpasbHOi popmax. 3aKOH COXpaHEHUsS] SHEPIUU
JUISL CUCTEMBI 3JICKTPOMArHUTHBIX MOJIEH U 3aps-
KEHHbIX 4YacTul. IIOTHOCTH 3HEprHMM W IUIOT-
HOCTH TIOTOKa 3HEPTHHU IS AJICKTPOMAarHUTHOTO
0TS

O dexr Hommepa.
[IpeobpazoBanus
Jlopenua ns nonei

3aKOH M3MEHEHUS MMITyJIbCca JUIS CUCTEMBI 3apsi-
JKEHHBIX 4acTull U mnonei. IlnoTHOCTs mOTOKA
HMIIy/bCa 3IEKTPOMArHUTHOTO MOJIS

Tenzop HaTspkeHMH MakcBemna Uis 3JIEKTPO-
MarHuTHOTO T0JIS

CKaJIpHBINA @ U BEKTOPHBIN A TIOTEHITUAIBI JIJIs
3JIEKTPOMArHUTHOTO MOJIsA. UeThIpeXMOTeHITHAI
Ak KannbpoBouHsle npeobpa3zoBaHus IS MMO-
TEHIMAJIOB, KAJIMOPOBOYHAS CBOOOA U KA O-

POBKHU — NOMOJHUTCIbHBIC YCIOBUS, HAJIAIra€MbIC
Ha IIOTCHIMAaJIbl

MuBapuaHTs! Ipe-
o0pazoBanwuii Jlo-
peHua ams nosuei

U UX UCIIOJIB30Ba-
HHE

IIpyHUIMI HaMMEHBIIETO ACHCTBUS U YpaBHEHUE
JBUKEHMS TSl 3apsKEHHONM 4acTHLIbI BO BHEII-
HEM 3JIEKTPOMArHUTHOM 1oJie. JlecTBue u
ypaBHeHHus Jlarpanka /Ui LIENOYKH aTOMOB U €€
KOHTHHYaJIbHOTO Ipeesa

[IpvHUIMT HaMMEHbBIIETO ASHCTBUA JJIs1 KJIACCHU-
YEeCKHUX TOJIEBBIX cHcTeM. [leficTBre M ypaBHEHHS
Jlarpanska s mone B m E snexTpomarHur-
HOT'O T0JISt

Harsoxenus B
3JIEKTPOMArHuT-
HOM TII0JIe

VYpaBHEHMsI 2NIEKTPOCTATUKU. Y paBHeHus Jlamia-
ca u Ilyaccona, cBoiicTBa ux pemieHuid. MynpTu-
MIOJIbHOE PA3JIOKEHHE s MOTEHIHANa ¢ orpa-

HUYEHHOM B MPOCTPAHCTBE CUCTEMBI 3apsiiOB, €€
JIUTIONBHBIM U KBAJIPYTOJIbHBII MOMEHTHI

40



IIpoodoncenue mabauyvl

q IIpakTHyeckue q
Jlexunn a1 (cemunapckue) a
CBI CBI
3aHATUS

Cuctema 3aps10B BO BHEIITHEM TI0JI€, YJHEPTHUL OnexTpocraTHye-
cucTeMBl 3apsaoB. CHila 1 MOMEHT CHJIBI, Iek- CKHE TIOJI MYJIb-
CTBYIOILUE Ha IEKTPUUECKUI TUIOJIBHBIA MO- 2 THUIIOJICH 2
MEHT BO BHelIHeM noste. [luddepeHunansHele
olepanyy rpaueHT, TUBEPreHIUs 1 JIalulacuaH
B KPUBOJIMHEHHBIX KOOPIMHATAX
MarHuTHOe NoJie OrpaHHYCHHOI B MPOCTPAHCTBE
CUCTEMBI CTAlIUOHAPHBIX TOKOB. MarHUTHBIN
MOMeHT. B3aumozelicTBue MarHUTHOrO MOMEHTa | 2
C BHEIIHMM MarHUTHBIM TIOJIEM: CHJIa U MOMEHT
CUJIBI, EWCTBYIOIINE HA MATHUTHBIN JUIOJIb
HomonHuTensHOE yenoBue JlopeHna u ypaBHe- [pumenenus ypas-
nust JI” Anambepa 171s CKasipHOTO @ M BEKTOP- Henuil Jlamaca u

- Ilyaccona k BBI-
HOTO A THOTEHIHMAJIOB AJNEKTPOMArHUTHOTO MOJISL. | 2 2
[TocTanoBKa 3a/1a4u 00 M3IIyYEHUH JIIEKTPOMar- HHCTICHIIO ~  SJICK-

pgend TPOCTATUYECKUX

HUTHBIX BOJH. Pemenus ypaBuenuii /I° AnamGe- -
pa B BHJIE 3aa3/bIBAIOIINX TOTCHIHATIOB
AHaiu3 nosieit ANeKTPOMarHuTHOTO U3y YeHHS
BJAJIU OT M3JIy4Yarolleil CHCTEMBI — B BOJIHOBOM
30He. MyJIbTUIIONIBHOE Pa3lioKEeHHE AJIsl IOTEeH- 2
nuaiza A moss U3JlydeHus
Mons B u E s JIATIOIHHOT0, MAaTHUTOJUITOJIb- Yacruua B MarHut-
HOTO M KBQ/IPYIOJILHOTO HU3JIy4YeHH. YTI0BOE HOM TIOJIC. Marmut-
pacripeiesieHie st AUMOIBHOTO U MarHUTO - HbIM  MOMCHT B
MOJIBHOTO M3Ny4eHuid. [110cKiHe MOHOXpOMATH- 2 |MarHWTHOM II0JIC 2
YeCKHE BOJHBI KaK MOJIs Ha OONBIINX PACCTOSHH-
SIX OT M3JIy4arelisi U KaK pellieHHsl BOJIHOBOTO
ypaBHEHHs
CBoliCTBa INIOCKUX MOHOXPOMATHYECKHX DIIEKT-
POMarHMTHBIX BOJIH, UX COCTOSIHHMS IOJISIpU3a-
UK. YpaBHEHUE JBIKCHUS 3apsDKEHHON JacTu- | 2
bl B AJIEKTPOMATrHUTHOM II0JI€ C YUYETOM CHIIBI
panualMoHHOTO TPEHHs
PaccesitHue 31€KTpOMarHUTHBIX BOJH. PaccesiHne 3agaum Ha U3ITyye-
CBOOOIHBIMH U CBS3aHHBIMH 3apsinamu. @opmy- | 2 |Hue 2

n1a TomcoHna
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Oxkonuanue maoauybwl

IIpakTuueckue
Ya- Ya-
Jlexun (cemuHapckue)
CBI CBI
3aHTUS
DJIeKTPOMAarHUTHOE T0JIE KaK KaJIuOpOBOYHOE.
KannbpoBoyHast ”THBapUAaHTHOCTH B KBAHTOBOM
MexaHuke. [mobanpHbIe U TOKaTbHBIE KaTHOpOo- 2
BOYHBIC TIpeoOpazoBanus. OCHOBHOH IPUHIIATI
TEOPHH KaTHMOPOBOYHBIX TTOJICH
O030pHas JIeKIus 2 |3aueTHOEC 3aHATHE 2

4. TEMBI PACYUETHO-TPA®NYECKHNX 3ATAHUI
MO KYPCY «TEOPHS DJIEKTPOMATHUTHOTO MOJISI»
W MIPABIJIA ATTECTALIAA
MO YYEBHOM JUCLUMIIINHE

Cpox
Baganus Tema BBITTOJTHEHHUS
(Hememnm)
1 TeH30p AMEKTPOMArHUTHOTO TIOJIST M TEH30P dHEPTHU- 2.5
UMITYJIbCa TIOJIS, X CBOWCTBA U IPUMCHEHUS
2 MeTtompl pacdera 3JMEKTPOCTATHYSCKUX U CTAlMOHAP- 6-10
HBIX MATHUTHEIX TOJIEH
3 3amaun Ha WU3MyYEHHE M pacCesHUE DJIEKTPOMAarHuT- 11-15
HBIX BOJH
INTPABUWJIA ATTECTALIUA

IO YYEBHOM JJUCIUATLJIMHE

e B Teuenmne CEMECTpa CTYACHTHI BBIINIOJIHAIOT U 3allIAIIAI0T paC4Y€THO-
rpaduyeckue 3anaHus.

e B TeyeHue ceMecTpa CTYACHTHI BBITOJIHSIOT KOHTPOJIBHYIO PaboTy.

e B KOHIE CEMECTpa, B NCpUOA CECCUU, CTYACHTHI, BBIIIOJHUBIINE U
3aIATUBIINE PacUYeTHO-TpadUUeCKOe 3aJaHue W KOHTPOJBHYIO paboTy,
C/IAI0T 3K3aMEH.
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5. YAEBHO-METOAUYECKUE MATEPUAJIbI
BOIIPOCHI U TUIIBI 3AJIAY, BBIHOCUMBIE HA DK3AMEH

1. KoBapuaHTHBIE WM KOHTPaBapUAHTHBIC YCTHIPEXBEKTOPHI, 3aKOHBI
npeoOpa3oBaHus UX KOMITOHEHT. CBOMCTBAa MaTpHITLI Tpeodpa3oBanuit Jlo-
penna. OnepaTop 4eThIpeXrpa ieHTa.

2. UeThIpeXBEKTOPHI CKOPOCTH, YCKOPEHUSI U UMITYJIbca. PelsaTuBUCT-
CKHE MMITYJIbC W SHEprus. PensTHBHCTCKOE 0000IIeHNE OCHOBHOTO 3aKOHA
nuHamukd. [Ipocreiiiye 3a1aun Ha TPUMEHEHHUE PEIIITUBUCTCKOTO 3aKOHA
JIUHAMUKH.

3. YpaBHEHHE ABWKEHUS 3apsDKEHHOM YacTHULBI B 3JIEKTPOMArHUTHOM
niofie. [IpUHIMIT OTHOCHTENEHOCTH U TCH30D 3EKTPOMATHATHOTO MOJIA.

4. IlpeobpazoBanus Jlopenna ans moneit BucE. WHBapuaHTsl 11
ITOJICH. 33)13‘11/1 Ha OpUMCHCHHUEC NHBAPUAHTOB IJId MOJIEH.

5. IIpuHUMI OTHOCUTENBHOCTH U CHCTEMA ypaBHEHUH MakcBemna st
MHUKPOCKOMMNYECKUX noiei 3apsPKCHHBIX 4aCTUIl B BaKyyMeE.

6. CucreMa ypaBHeHUH MakcBenia I MUKPOCKOITMYECKUX MOJIEH 3a-
PSKCHHBIX YaCTULl B BaAKyyME B ABHO pCHSITI/IBI/ICTCKI/I-HHBapHaHTHOﬁ q)Op-
Me, B TpexMepHO# nuddhepeHnrnatbHON 1 HHTETpallbHON (hopMax.

7. 3aK0H COXpaHEHUS DHEPTHH JUISI CUCTEMBI AJIEKTPOMArHUTHBIX I10-
el W 3apsKEHHBIX 4YacTHL.. IIIOTHOCTH 3HEPrUM W IUIOTHOCTH MOTOKA
OHEPTHUU IJId DJICKTPOMArHMTHOT'O IOJIA U UX HUCIIOJIB30BaHUEC IPU PCIICHUN
MIPOCTENIINX 33124 O Mepeade SHEPTUHU.

8. 3aK0H HM3MEHEHHS UMITyJIbCa 1A CUCTEMbI 3apsKCHHBIX YaCTUIl U
nosied. IIMOTHOCTE MOTOKAa MMITyJIbCa 3JEKTPOMAarHuTHOro mnons. TeHsop
HaTsDKeHUHM MakcBeiuia Juisl 3J€KTPOMATrHUTHOTO IOJIsL U 33Ja4d Ha €ro
MIPUMEHEHHUE.

9. BBenenne CKalsIpHOTO @ U BEKTOPHOTO A MOTEHIIHATIOB JUISI DJICK-

TPOMAarHUTHOTO TOJISA. YeThIpeXmoTeHIal AK KamubpoBounsie nmpeobpa-
30BaHUsA JUIS TIOTSHIIMAIOB, KAJIMOpOBOYHAs CBOOOAA W KaJTUOPOBKU — JO-
MIOJIHUTEIILHBIEC YCIOBHUSI, HaJlaraeMble Ha MOTEHLUABL.

10. IIpuHIMO HAMMEHBILIETO NEHCTBUSA U YpaBHEHUE ABMKCHUS IS 3a-
PSYKEHHOM 4acTUIbl BO BHEIIHEM JJIEKTPOMAarHUTHOM rmoJje. JleiicTBue u
ypaBHeHUs Jlarpanka il IEMOYKHA aTOMOB U €€ KOHTUHYaJIbHOTO IIpeiena.

11. IlpuHIAIT HAUMEHBIIETO AEUCTBHUS JJIS KJIACCHYECKUX IOJICBBIX CH-

creM. JleiictBue u ypaBHeHud Jlarpanxa s nonet B u E snexrpomar-
HUTHOTO TOJIS.
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12. YpaBHenus snexTpoctatukd. YpaBHeHus Jlammaca m Ilyaccona,
CBOMCTBa MX pELICHUN. MyNbTUNOJIBHOE PA3JI0KEHUE IJIs MOTEHUHAaIa ¢

OTPaHUYCHHOW B IMPOCTPAHCTBE CUCTEMBI 3apsIIOB, €€ TUIOJBHBIN U KBal-
PYHNOJIBHBIN MOMEHTBI

13. 3agauu Ha BBIYUCICHHE DJIEKTPOCTATHYECKHUX IMOJICH Pa3IUYHBIX
KOH(UTYpalui 3apsKSHHBIX TEJ C MMOMOIIBI0 ypaBHeHwmit Jlammaca u [lyac-
coHa.

14. Cuctema 3apsioB BO BHEIIHEM II0JI€, SHEPTUs CHUCTEMBI 3apsioB.
Cunia ¥ MOMEHT CHJIBI, JEHCTBYIOIINE HA ANEKTPUUECKUN AUMOIBHBIM MO-
MEHT BO BHEIIIHEM II0JIE.

15. MarautHoe nojie OrpaHHYeHHON B MIPOCTPAHCTBE CUCTEMBI CTaIlHO-
HapHBIX TOKOB. MarHuTHbli MOMEHT. B3aumoJeicTBUE MarHMUTHOIO MO-
MEHTa C BHEIIHUM MAarHUTHBIM MOJEM: CHJIa U MOMEHT CHUJIbl, ACHCTBYIO-
IIIMe Ha MarHUTHBIA JUTIONb.

16. 3amaun Ha BBEIUHCIIEHHE MArHUTOCTATHYECKUX ITOJIEH C ITOMOILBIO
ypaBHeHus 1lyaccoHa [uisi BEKTOPHOTO NOTEHLIMATIA MATHUTHOT'O MOJISL.

17. lononautensHoe ycioBue JlopeHnia u ypaBHenus JI” AnambOepa jyis

CKJSIPHOTO ¢ W BEKTOPHOTO A IOTEHIMAIOB IEPEMEHHOTO 3JIEKTpOMAr-

HUTHOTrO 1o [locTaHoBKa 3aga4un 00 U3ITyYEHUH JIEKTPOMAarHUTHBIX BOJIH.

Pemenus ypaBuennii /|” AnamOepa B BUIE 3ama3/IbIBAIOIINX TTOTCHIINAIOB.
18. AHanu3 moiei AMeKTPOMAarHUTHOTO U3IIYYCHHSI BIaji OT M3JIydaro-

el CUCTEMbI B BOJTHOBOW 30HE. MyJIbTHUIIONBHOE PA3IOKEHHE IS IOTEH-

oualia A mons HU3JIyUYCHHHA.

19. llonss B u E nmnsg aumosnbHOTO, MarHUTOJUIIONBHOTO M KBAJIPy-
MOJIBHOTO W3IY4YEHHUH. YTIIOBOE paclpelesieHHe Al JUMOJIBHOTO U MarHu-
TOJUIIOIBHOTO U3JIYYEHHUN.

20. IIpocTsle 3a1a4M HA pacyeT AUIOIBHOTO U MarHUTOAUIIOIBHOTO T10-
JIeil U3Iy4eHus] YCKOPEHHO JBMKYIIMXCS YaCTHII.

21. Ilnockue MOHOXPOMAaTUYECKUE BOJHBI KaK IMOJIsi Ha OOJIBIIMX pac-
CTOSIHUSIX OT M3JydaTels M Kak pelieHHs BOJIHOBOTO ypaBHeHus. CBoiicTBa
TUIOCKAX MOHOXPOMATHYECKUX BOJIH, HX COCTOSHUS TOJISPU3ALINH.

22. YpaBHEHHE OBMXCHUS 3apsHDKEHHOM YaCTHIBI B JIEKTPOMAarHUTHOM
T0JIE C YYETOM CHJIBI PaJHAllMOHHOTO TPEHUS.

23. PaccessHme 3JEKTPOMAarHUTHBIX BONH. PaccesHue cBOOOAHBIMU U
cBsizaHHbIMU 3apaamu. opmyna Tomcona.

24. DneKkTpoMarHUTHOE ToJie Kak KannopoBouHoe. KannbpoBounas nH-
BapHAHTHOCTH B KBaHTOBOW MexaHWKe. | o0ajbpHBIE U JIOKATbHBIE KannO-
poBouHBIE MTpeobpazoBaHmst. OCHOBHOW MPUHIIMI TEOPUH KAITNOPOBOYHBIX
TOJIEH.
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3agauu pacueTHo-rpadguueckoro 3aganus Ne 1

1. Ucnions3sys 3akoH npeoGpasopannst F''K = Lo L'aF P9 nns xommoHeHT

Fik TEH30pa 3JEKTPOMArHUTHOTO TOJs, TMOIY4YUTh TpeoOpazosanue Jlo-

penna s nosieit B u E mpu nepexozne u3 uHepimaibHoi cucteMsl (K)
B cuctemy (K') (puc. 19).

B B B
"¢’ ¢ ¢
E o 8 B v 0.0
Fik_| © 3o i _|Prov 00
= , o=
E 5 o g 0 0 10
C 0 0 01
B 5 o5 o
. >
y @ OtBer:
y . . .
© ELZY(EL_[VXB])’
v . . L
— B'l_y[BJ_-i-—z[VXE]j,
c
— X Bi=B). Bi=8;
Puc. 19 E,.B LV E.BllV.

2. Ucnionp3ys npeobpazoBanue JlopeHma s mosiei BucE (cM. oTBeT
K 3a7ade 1), moKa3arhb, 4TO BETUUNHEI
—2
E- -, . I
— —B? =inv;, B-E=inv,

C2

SIBJISIFOTCS. MHBApHaHTaMHu MpeoOpasoBanmii JIopeHia, T.e. HE W3MEHSIOTCS
npu nepexoje ot (K) x (K'), cm. puc. 19.

3. B mokosiuieiics CHCTeMe OTCUeTa 3aaHbl BeKTopbl B 1 E ogHOpOs-
HOTO DJIEKTPOMATHUTHOrO 1oJis, mpudeM, B-E >0 . Onpenenuts cKopocTH
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V Tex MHEpUHMATBHBIX CUCTEM KOOPIUHAT, B KOTOPHIX BEKTOPHI AJICKTPUUE-
ckoro E w MarnuTHOro nonei B mapamienbHBIL.

Ykazanue: ecnu Haiinena cucrema orcueta (K'), B kotopoii B'||E'To
mobas apyras koopauHaTHas cuctema (K"), mBmkymasics mapaienbHO

BekTOopaM B’ u E', Takke OoTBe4aeT mMOCTaBIeHHOMY ycioBuio B"|[E".
[To3TOMY HIIUTE CHCTEMBI KOOPIUHAT C 3aJaHHBIMH CBOMCTBAMH CPEJIH TEX,

KOTOpBIC JABHXKYTCS IEPIICHIMKYIISIPHO BekTopam B'u E'.

4. B moxkosiueiics cucreme orcueta nonst B u E oproronansusl, T.e.
B-E=0. Onpenenuth ckopocTu V TeX MHEPUUAIBHBIX CHCTEM KOOpIH-
HAT, B KOTOPBIX HMEIOTCS: ) TOIBKO dIeKTprudeckoe moie E =0, 6) Tob-

KO MaruuTHOe mone B 0. OnpenenuTs BEKTOPHI BucE YKa3aHHBIX
noJei.

5. Mcnionb3ys 3akon npeobpasosanns k' = L)kP kommonent BonHoBo-

. (D —
ro Bektopa k' =(k0 =—, k] , OIPEAEINTh BBIPAKECHNUS, CBSI3bIBAIOIINE Ya-
c

crotel ©® 1 ©' mnydenus B (K) u (K'), B IByX mocTaHoBKax: a) amepTrypa
npreMHUKa ¢uKcupoBana B cucteme K mox yriaom 6 =90° (puc. 20, a);
0) ameptypa u3inyueHus: pukcupoBana B cucreme K’ mox yriom 0 =90°
(puc. 20, 6).

6. OmucaTh OTpakEHHE CBETA OT JBHKYILIEr0Cs CO CKOPOCThIo V 3epKa-
na. Ceer ¢ yactoroii ® nagaet B cucreme (K) nox yriom 0 Ha aBmxkyieecs

y®\I YA ® @

Puc. 20
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3epKkayio. Berumcnure yactoty ® OTpa-

~ y
JKEHHOTO CBEeTa M Yroil 0 OTpakeHHs A ® @
ceeta B cucreme (K) (puc. 21).

7. Ucnionb3yst TEH30p HATsDKEHHI

S ~ v
Makcsesia Tofg) =g [Ea Ep - b Ezj ,
2 —
X
BBIMHCIINTH CHIly F,, pasphlBaolIyr0 Ha X
JIBE TIOJIOBMHBI PABHOMEDHO 3apsiiKeH- Puc. 21
uc.

Hy[0, ¢ 3apsaoM Q, ToHKyw cdepude-
CKyI0 0005104Ky pagrycom R.

Ykasanue: F, - F5 = qlgadsg -
= [Tapngds; S; — Bepxmsis momychepa,
0Ch Z TIEPIIEH/IMKYIISPHA TIOCKOCTH KPY-

ra Sy, cekymero cdepy Ha JBE HYacTH
(puc. 22).

Puc. 22

8. Mcnonb3ys TeH30p HaTshKeHMH MakcBesia TOEE) =g ( E.Ep— %ﬁ E? ] )

BBIUMCINTE culy F, =F;, paspeiBaroniyio Ha JBe paBHBIE NOJIOBUHEI PaB-
. 3
HOMEPHO 3apshKEHHBIH, C IIOTHOCTHIO 3apsiaa p (Ki/m”), map paguycom R.

Ykasanue: F; = ql3angds = mT3angds + mTagngds ; i — BepxHss moy-
chepa, S, — OKPYKHOCTb — KPYT, (féKyHlI/II‘/'I m;f) Ha aBe Jactu (puc. 22).
Sop =
9. Mcnionb3ys TeH30p HaTsKeHui MakcBeia TOEE):‘C'O (Eu Es— %B EZJ
171 3IE€KTPOMArHUTHOTO TI0JIs, BBIUMCIUTH CUITy B3aUMOJEHCTBHSA: a) IBYX

pa3HOMMEHHBIX 3apsmoB (puc. 23, a); HIBYX OTHOMMEHHBIX 3apsaoB
(puc. 23, 6).
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Puc. 23

Yka3zanue: BOCHONB3yHTECh PopMyInoi s cuinbl F, = %Tlﬁnﬁds .

(e)

10. Hcnonb3yst Tensop HaTspkeHui T,5 MakcBeiia, BBIMUCIUTD CHILY

F, = F; Ha enunuily 1iMHBI, pa3phIBArOLIYI0 LUIMHIPUYECKOE CKOIJICHHE

3apsinoB (puc. 24), ¢ miotHoctsio p (Ki/m®), pammycom R Ha 1Be paBHbIe
IIOJIOBUHBI.

Ykazanue: F, = %T3Bnl3ds , S — OOKOBas MOBEPXHOCTh IUJIMH/IPA JUTH-

Hou =1 wm.

AX

3

$

s AAA

g Y

e i AF
AS

Puc. 24 Puc. 25

11. I/ICHOHBBYﬂ TCH30p HaTsDKeHuN MakcBeiia JJIsI MAariuTHOTI'O ITOJIA

O, —
T(gm) =i BaBﬁ _—ub g2 , BBIUHMCIIHNTh JaBjieHue P = AF MarHUTHOTO
Ho 2 AS

IOJISI Ha CTEHKY coJieHomnaa (puc. 25).
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7],
Ykazanue: ARy =TngAS — P =

12. BBIYUCITUTH SHEPTHIO IEKTPHUCCKOTO TOJIS: a) cephl paguycoM R
¢ 3apagom Q; 0) IIapOBOTO CKOTICHUS 3apsT0B € PajHycoM R u motHo-
crbio 3apsima p (K/d).

=2
gE
VYkazanme: Bbruncaute W = J'O—dV — MHTErpanx OT IUIOTHOCTH

SHEPTUHU.
13. BeIuucINTh COOCTBEHHBIC 3HAYCHUS Ag, Ay, A3 TEH30pa HATSHKCHHI

T (B) =g [E Eg - T EZJ Makxcsenna s 3IeKTPUIECKOTO OIS,

YxkazaHue: peuire 3a1a4y Ha COOCTBECHHbIE 3HAUCHUS

X =0X, = [T 08, =022y, 25,05 =2

14. BpluucnuTh TEH30p HaTSKeHUH Makcsensa Top :TO((E) +TO(£1 )

1uis noneit E =(E, 0, 0) u B =(0, B, 0) IS TUIOCKOM 3JIEKTPOMArHUTHOM
BOJIHBI, PacCIpOCTPaHsIOIIeiics mapaaieabHo ocH Z (puc. 26).

AZ

x > S| 2
E ¢

=", AMAAAAAAA
BNy srlmmties
AN

Puc. 26 Puc. 27

15. Ucnone3ys TEH30D HaTSHKEHUH Makcaemia

TOEE") = %(Ba By —%B ézj , YKa3aTb HalpaBlieHHE€ W BEJIMYUHY HaTsKe-
0
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HU (crin), neiicTByomuX Ha momoca Marauta N U S co CTOpOHBI MarHuT-
Horo nomst B =(0,0, B) (puc. 27).

16. YkasaTh HampaBleHHs HATDHKCHHH (CHII), ACHCTBYIOIIMX Ha ILIO-
manaky AS B ykazaHHBIX Ha pHc. 28, @, 0, 6 ClTydasx:

I

a) E=(E,0,0)  6) E=(0,E,0)

2 2
i T ocu x i T ocu x E=(E,0,0).
4 AS !
7—E >
2 3 AS X
1 X
a 0 8

Puc. 28
17. a) Berunciaurh TE€H30p KBaAPYyNOJIbHOIO MOMEHTa Qs CHCTEMBI 3a-
psaoB (0, —20, (), pacrloOKEHHBIX HA OCH Z Ha PaBHBIX PACCTOSHHAX d

IpyT ot apyra (puc. 29).
0) BBIUMCIUTH MOTEHIMA TMOJIS, CO3JaBAEMOr0 YKA3aHHOW CHUCTEMOW

3apsAa0B.

Ykazanue: BOCIONIB3yHTECH (DOPMYTaMU:

1
I

3x%—r? 3y? —r? 322 —r2 3xy
6) p=Q;———+Q +Q +Qp—+
Qll 2r5 22 2r5 33 2r5 Q12 5
3xz 3yz

+Qu3—=+Qpn—%.
r r
18. Bouruamciuts KOMIOHEHThI Q.3 TEH30pa KBaAPYMOJILHOTO MOMEHTA

2 .2 2
+ z
OJTHOPOJTHO 3apsHKEHHOTO AIUTHIICOM/IA BPAIICHHUS [ 2y +—= 1} ¢ 1o-
a

ayocsimu a u b (puc. 30).
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Puc. 29

19. BBIYHCIHUTD TEH30P KBaAPYHOILHOTO MOMEHTa Q.3 ABYX TOUYCUHBIX
JIATIOJICH, TTIOKa3aHHBIX Ha puc. 31.

Ykazanme: Kaxablii TOYEUHBIH IO [, CIETYET PACCMAaTPUBATh KaK

MpEACNbHBIN Ccydyall CUCTEMBI ABYX 3apsiioB ( U —(, pacloNOXEHHBIX Ha
paccrosuuu | Apyr oT Apyra, KOTOpble HEOTPAHHYEHHO COMKAIOTCS, MPU

3TOM Iimqr:f)eio,qaoo,l—>0.

Puc. 31 Puc. 32

20. BoruncnuTh MOTEHIHAT @ 3JIEKTPUYECKOTO IMOJsl Ha OONBLIMX pac-
CTOAHUAX OT ABYX IMapaUICIbHBIX TOYCYHBIX zmnoneﬁ, PpacCIiojIoO’KCHHBIX Ha
OCH X Ha PaBHOM PacCTOSHUU ¢ OT Havaja KoopAuHaT (puc. 32). Beruucie-
HUS TIPOBECTH ABYMS CIIOCOOaMHU:

a) CHayaJla BBIYUCINUTE TeH30p Q.3 MOMEHTa CUCTEMBI U €r0 TOJIe @y,

0) BBIYMCINTE DJIEKTPUYECKOS MONe KaK CYNEPHO3ULUI0 IOl @

H Q_; ABYX TOUCUHBIX JHIIONCH.
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3agauu pacueTHo-rpaduueckoro 3aganusi Ne 2

Do XT
1. a) Mcxons u3 motennmana @, =K Pe 3 OUCKTPHYECKOro IO,
r
BBIYUCIUTS €10 none E .. (puc. 33).

0) Boruncnute Takke cocraBistomme E, u E, ero nons B monspHoi
CHUCTEME KOOpJMHAT.

L. B B,
0
P. P
Puc. 33 Puc. 34
2. a) Ucxoas 3 BEKTOPHOTO IMOTEHIIHANA A/JMH :W MarHUT-
T

HOT'O AUIIOJISA, BBIYMUCIINTH €TI0 MAarHuTHOC I10J1€ BL[I/IH .

0) Beruncants Taxke cocrapusiomue By u B, mons Bpun B monspHoi
cucreMe KoopauHat (puc. 34).

3. BeucauTh MarHUTHBIA MOMEHT Pm: a) Bpamaromerocs ¢ yriioBOu

CKOPOCTBIO (® PaBHOMEPHO 3apsukenHoro ¢ o (Kin/m?) mucka pammycom R
(puc. 35).

0) conerounna ¢ TokoM |, mmerorrero N BUTKOB U panuyc R (puc. 36).

4. BBIYUCITUTD TIOTEHIIHAI IEKTPOCTaTHUECKOT0 Tosist O(@) = ?:

a) MKy ABYMS M30JUPOBAHHBIMU APYT OT JApyra OCCKOHCUHBIMHM IL1a-
ctuHamu ¢ noreHimanamu O(0) = 0, ®(Dd) =V (puc. 37);

0) MeXIy IBYMS KOHMYECKUMH TIOBEPXHOCTSIMH, H30JIMPOBAHHBIMU
JpyT OT Jpyra, ¢ noteHnuanamu ®(0;) =V, ©(6,) =V, (puc. 38).
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Puc. 35

®(0)=0 (D) =V
Puc. 37

5. Beraucnuthb QJICKTPOCTATUYCCKOC IIOJIC B MMPOCTPAHCTBE BOKPYT bec-

KOHEYHOTO IIMJIMH/PA pajuyca &, MOMENICHHOTO B OJHOpOAHOEe moie E =
= (Eo, 0, 0), meprienauKyIsipHOe OCH muiIuHApa (puc. 39). Berauciuth Be-
aausel O(r,0), Ep, Ey 1 G, (0).

Puc. 39
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VYka3zanue: pemmth ypaBHeHune Ilyaccoma A® =0 c¢ rpaHUYHBIMU

—0.
r=a

D D
YCIOBHAMU: — — —Egrcos6, —
r r

r—oo

6. To ke, 4TO U B 3amade 5, HO IS
3apsDKEHHOTO  IWJIHHAPA C  JIHHEWHOU
IUIOTHOCTBIO 3apsina © (Ki/mP).

7. BBIYUCIUTH 3JIEKTPOCTATUYECKOE Y
noJie pu X > 0 GECKOHEYHOH IIIOCKOCTH
C IUJIHHIPUIECKUM BLICTyHOM C 3aps- i

noM Ha mwiockoctd o (Ki/m?) Bramm ot
MWIMHIPUYECKOTOo BhIcTyNa (puc. 40). Puc. 40

y
v

Yka3anue: cBECTH pelIEHUE 3a7a4M 7 K PEIICHUIO 3a/1aui 5.

3agaun pacueTHo-rpaduyeckoro 3aganus Ne 3

1. Mcxons X BEKTOPHOTO MOTEHIIAANA TIOJSI DIIEKTPHIECKOTO H3YUCHHS
B BOJIHOBOH 30HE

~_ Mo ‘Be o |5 .= o =_% A A
A= + Pnxn|+—————D=Aum + A + A ,
4nR  4nR-c| 247R -C UL T TN AR

BBIYHCIIUTG ITOJI1 B 1 E B BOJIHOBOM 30HE.

2. HeliTpoH, uMeronuii BHyTPEHHUN MarHUTHBIA MOMEHT [, BIETAET B

OZIHOPOJIHOE TOCTOSIHHOE MAarHUTHOE I10JIe B. BHyTpeHHMIT MarHUTHBINA
MOMEHT S HeI/ITpOHa CBsA3aH C €ro MarHuTHBIM MOMCHTOM COOTHOHICHHEM

u——B s , @ YTOJl MEXIy BEKTOpaMH |l U B paB-

P <
l < A

Hserca 0 .
v I A BBIYMCIUTS MHTEHCUBHOCTD | M3TydeHus.
3. Ilpocreiimas paMoyHas aHTEHHA TPECTaB-
> JsieT co0o0i NMPsIMOYrOJIbHYI0O PaMKy CO CTOpOHa-
Puc. 41 MH @ ¥ D, Mo KOTOpHIM Teyer JMHEHHBIH TOK

=1, COS(co-t) (puc. 41). OnpenenuTh WHTEH-
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CHBHOCTS | 3JICKTPOBOJIHOBOT'O U3JIYYCHHUS aHTCHHBI B CPEAHEM 110 BPEMCHU
3a nepuon KoJIeOaHHMH TOKa.

4. QHCKTPOH ¢ Maccol m u 3apsAA0M ( IBMXKETCS BO BHCIIHEM ITOCTOSH-

HOM OZHOPOAHOM JJICKTPUYCCKOM I10JI€ C HAIIPAKECHHOCTBIO E.
HpeI[CTaBI/ITb HHTEHCUBHOCTH | Mal"HI/ITO,Z[I/IHOJ'ILHOFO H3JIYUCHUA JJICK-

TpOHA KaK (YHKITHIO CKOPOCTH 3JIEKTPOHA V u HANPSHKEHHOCTH TTOJIS E.

5. B kmaccuyeckoil mMomenu atoma, TpencTaBieHHOW Pesepdoprom,
3JIEKTPOH ¢ Maccoil M U 3apsioM ( BpallaeTcs 1o KPyroBoi opouTe BOKPYT
HETIOJIBIKHOTO si/ipa ¢ 3apsaom Z = |q|.

Haiiti 3axon yOwsiBanus monHO#M SHepruu W srmekTpoHa, 00yCIIOBIIECH-
HOH AOUTIOJIBHBIM HU3JTYUCHUEM. Breraucnuts BpEMA JKU3HHU T aTOMa, 110 UCTEC-
YCHHHU KOTOPOI'O 3JICKTPOH YIAACT Ha AAPO BCICACTBUC MMOTCPHU SHCPIUU HA
JMIIONBHOE Cy:KeHHe. B HauvanbHbli MOMEHT BpemeHH ty=0 simexTpon

HaxoauJiCcAa Ha paCCTOAHUA R ot Aapa.

6. JlokazaTh, YTO Yy 3aMKHYTOH CHCTEMBI 3apsDKEHHBIX YacTHUIl C OJIMHA-
KOBBIM OTHOIIIEHHEM 3apsJa K Macce AUIMOJIbHOE U3IYyYEHHE OTCYTCTBYET.

7. Jloka3aTh, 4TO B OTCYTCTBHE BHEIIHETO MOJISI HHTEHCUBHOCTh MAarHu-
TOJTUTIONIEHOTO M3TYYEHHUS] B3aUMOJICHCTBYIONIMX MEXAYy COOOH 3apspKeH-
HBIX YacTHUI] PaBHO HYJIO, €CIM HayaJll0 KOOPAMHAT BBIOPAHO B IIEHTpE
VHEpLUH.

8. 3aMKHyTas cHCTeMa COCTOMT M3 KOHEYHOTO YMCJa 3apsHKEHHBIX da-
CTHII C OIMHAKOBBIM OTHOIIICHUEM 3apsijia K Macce.
Jloka3aTh, YTO MarHUTHOE U3JIyYE€HUE Yy TAKOM CUCTEMBI OTCYTCTBYET.

9. IlpoToH c Maccoii M u 3apsiioM (] ABIXKETCS B IPOU3BOJILHOM
HalpaBJICHUH BO BHELUIHEM OJHOPOJHOM MAarHUTHOM II0JI€ C HaIpPSKEHHO-

cTeio E .
[IpencraBuTh MHTEHCUBHOCTH | KBaJPYIIOJILHOTO M3JTyUYeHHs Kak QyHK-

U0 CKOPOCTHU V MIPOTOHA W HAIPAKECHHOCTH BHCUIHETO J3JICKTPUYCCKOI'O
I10JIA.

10. ToyeyHsIi JUIIONL C MOMEHTOM [), BPAIIAETCs C MOCTOSHHOM yrio-
BOI CKOPOCTBIO ( IO OKPY;KHOCTH paguycoM R. Bextop P, moctosiHeH 1o
MOJIYJIIO U B KQKJIbIi MOMEHT HaIlpaBJjeH 0 Painycy OKPY>KHOCTH.

Beraucaurs | | |

AW’ M.JOUm -’ | KBajpym *
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3agaym 11 CEMHHAPOB 110 KypCy
«Teopust 371eKTPOMATHUTHOIO MOJISI»

1. Hcnonp3ys 3aKkoH mpeoOpa3oBaHus IS KOMIIOHEHT Fik TeH30pa
3NEKTPOMArHUTHOTO MOJIsI, OIY4UTh QopMyisl ipeodpa3oBanuii JlopeHa

JUIS TIOJIEH BuE.

2. Wcnonb3ys npeobpazoBanus JlopeHa miis mosiei B u E, mokasars,
=2
4yro BenuuuHbl B-E u — - B? sBastores WHBapUaHTaMHU.
C
3. IlpouHTterpupoBaTh ypaBHCHHE IBIDKEHUS DPEISITUBUCTCKOU 3aps-
JKEHHOM 4acTHIbl, IBIXKYIIEHCS B MOCTOSSHHOM OJHOPOIHOM 3JIEKTpUYE-
CKOM I10JI€ BJIOJIb IOJISI.

4. TlpounTerpupoBaTh ypaBHEHHE IBIDKCHUS PEISTUBHCTCKON 3apsi-
JKEHHOW YaCTHIIBI, BIETEBIIEH B OOJNACTh C TOCTOSIHHBIM OIHOPOIHBIM
ANEKTPUYECKUM IMOJIEM MOMEPEK MOJIA.

5. IIpounTerpupoBarh ypaBHEHHE IBWKEHHS PENSTHBUCTCKOM 3apshKeH-
HOW YaCTHUIBL, ABMKYILEHCS B IIOCTOSHHOM OJHOPOJHOM MArHUTHOM IIOJIE.

6. Mcrionp3ys 3akoH NMpeoOpa3oBaHHsi KOMIIOHEHT BOJHOBOT'O YETBIPEX-
BEKTOpa, OMUCaTh MPOJOJIBHBIN U MonepeuHbii 3¢ dexTs Jormiepa.

7. Onucartb OTPAXXCHUE CBCTA OT ABMUIKYILICTOCA CO CKOPOCTBHIO \ 3€p-
kaja. CBET ¢ 4aCTOTOH ®; 11axacT B na60paTopH0ﬁ CHUCTCMC Ha JIBHIKYLICC-

Csl 3epKajio 1moJ yriaom 0, .

Ber4ucinThe 4acTOTy OTPaK€HHOIO CBETA (O, M yroJ OTpakeHus 0,
CBETa OT 3epKaa.

7. Wcmone3ys TeH30p HaTsKeHU Makcsemna Taﬁ(e) JUISL dJIEKTpUde-

CKOT'O IIOJIA, BBIYUCIIUTHL CUJIY, pPa3pbIBAOINYIO Ha JABC IIOJOBHWHBI paBHO-
MEPHO 3apsDKEHHYIO0 ¢ 3apsgoM Q u paagmycom R TOHKyrO cdepuueckyio
000JI0UKY.
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8. HUcnomp3yst TeH30p HaTsHKeHH MakcBemia Taﬁ(e) JUISL DIIEKTpHYe-

CKOT'O TOJIsI, BEIUMCINUTE CHUJTY, Pa3phIBAalOIIyI0 Ha JBE PaBHbIE MOJOBHHBI
. 3
PaBHOMEPHO 3apshKEHHBIN ¢ IoTHOCTHIO p (Ki/M®) map pagumycom R.

9. Hcmonbk3yst TeH30p HaTsOKEHUM MakcBena Taﬁ(e) JUTSL DJICKTpUYe-
CKOTO TIOJSI, BBIYUCIIUTH CHITY B3aUMOJICHCTBUS: &) JIBYX OJTHOMMEHHBIX 3a-
psI0B; 0) IBYX PAa3HOMMEHHBIX 3aPSIIOB.

m)

10. Mcnonb3ys TeH30p HaTsDKeHUH MakcBena TGB( Ul MarHUTHOTO

I10JidA, BBIYMUCIIMTh JaBJICHUE MArHMTHOT'O IIOJIA Ha CTCHKY MJIMHHOI'O COJIe-

HOMJA ¢ MHAYKUueH noist B .
11. Beruncants TeH30p KBaJAPYNOIBHOIO MOMEHTA Qg CUCTEMBI 3apsi-

1oB (g, —q, g, —(), pacroIo}KECHHBIX B BEPIIHHAX KBaJ[paTa cO CTOPOHOH a .

BriuucanTs noTeHUMAN MOJIs, CO31aBAEMOr0 YKAa3aHHOM CUCTEMOW 3apsaoB
Ha OOJIBIIIOM PACCTOSIHUU OT CUCTEMBI.

12. BpranciauTh KOMIIOHCHTBI TEH30pa KBaJPYIOIBHOTO MOMEHTa Q,p

OJTHOPOJIHO 3apsDKEHHOTO 3JUIMIICOW/IA BpallleHWs ¢ ToiyocsmMu a u b.
BrryricnuTh MOTEHITHA TIONS, CO3/IaBaEMOT0 yKa3aHHON CHCTEMOU 3apsiioB
Ha OOJIBIIIOM PACCTOSIHUN OT CUCTEMBI.

Pe XT
13. Ucxoas U3 BBIpaKEHWS IS MOTEHIMana ¢ =K-——— Mo 3JeK-

r3

TPUYECKOTO JMITOJIS, BEIYMCIINTE HAMPSHKEHHOCTh E  3JIEKTpHYecKoro moss
aunons u ee cocrapistonue (E,, Ey) B nonspHoii cucreme KoopAnuHAT.
X [ B x ]
14. Vicxons U3 BhIpaKEHHMs A1 nmoTeHnuana A=, *——3— TIOJIA Mar-
4nr
HUTHOTO JTUIIOJIS, BBIYUCIIUTEH HAMTPSHKCHHOCTh B MarHUTHOTO TOJIST TUMOJIS
u ee coctaBisomue (B, ,By) B monspHOli cucTeMe KOOpIHHAT.

15. BblYMCIUTL MarHUTHBIM MOMEHT [, BPALIAIOLIErocs BOKPYT OCH

CHMMETPHH C YTIIOBOH CKOPOCTBIO  PAaBHOMEPHO 3apsHKEHHOT'O C IUIOTHO-
2
cteio ¢ (Kn/M%) ToHkoro nucka pagmycom R.
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16. BeraucinTh MarHMTHBIM MOMEHT [, COJeHoMAa paauyca R ¢ To-
KoM | , umerorero N TUTOTHO IPHIIETAIONINX APYT K APYTY BUTKOB.
17. Iloxy4nTh BbIpa)ke€HHs AJs JalulacMaHa A¢ B IOISAPHOH cUcTeMe

KOOPJMHAT Ha TUIOCKOCTH, ITUITHHAPUYCCKON U cheprueckoii cucreMax Ko-
OpJAMHAT.

18. BayKHBIM CpEICTBOM ISl BBIUMCIICHUS DJICKTPOCTATUYCCKHUX TOJICH
apisiercs: ypaBHenue Jlamnaca Ag=0. [lonyunTs oOuiee peieHne ypaBHe-

Hus Jlamutaca B ciyvasx:
a) NOTeHUUAI ¢ B JEKapTOBOM CHCTEME KOOPIAMHAT 3aBUCHT TOJIBKO OT

KOOpAUHATHI Z
0) noteHuman ¢ B chepuyeckoit cucreme koopauHar (r, 6, ¢) 3aBUCHT

TOJIBKO OT KOOPJIMHATHI I ;
B) oTeHIMan ¢ B cepudeckoit cucreme koopaunat (r, 6, ¢) 3aBHCHUT

TOJIEKO OT KOOPAHHATHI 0 ;
B) MOTEHIHMAN ¢ B IMIMHAPUYECKOW cucTeMe koopauHaT (p, @, Z) 3a-

BHCHT TOJIBKO OT KOOPIHHATHI P ;
r) IOTEHIMAI ¢ B HMIMHIPUYECKON cucteme KoopauHat (p, ¢, Z) 3a-
BUCHUT TOJIBKO OT KOOPAUHATEI O .

19. BeraucauTh 31€KTpoCTaTHYECKOe Mojie E B MpoCTpaHCTBE BOKPYT
11apa pagiuycoM a , HIOMEIEHHOTO B OJHOPOAHOE MOJIE.

20. To ke, uTo 1 B 3a7a4e 21, HO IS 3apsHKEHHOTO mapa ¢ 3apaaom Q.

21. JJoka3arh, 4TO y 3aMKHYTOH CHUCTEMBI 3apsKEHHBIX YaCTUIL] C OJIH-
HAaKOBBIM OTHOIICHHWEM 3apsiia K Macce IUIOIbHOE W3Iy4YeHHE OTCYT-
CTBYET.

22. Jlokaszath, 4TO B OTCYTCTBHE BHEIITHETO IOJISI HHTEHCUBHOCTH Mar-
HUATOJMIIOIBHOTO H3IYYCHHSI B3aUMOJCHCTBYIOIHUX MEXIy co00# 3aps-
>KEHHBIX YacTHI] paBHA HYJIO B CUCTEME KOOPAMHAT, HAYaJl0 KOTOPOH COB-
MaJaeT C LEHTPOM UHEPLUU CUCTEMBI.

23. 3aMKHyTasl cUCTeMa COCTOUT U3 YaCTHULl C OJUHAKOBBIM OTHOILICHHU-
€M 3apsja K Macce.

Jloka3zatk, 4TO MarHUTOAMIIONBHOE M3JIy4eHHE Y TAKOW CHCTEMBI OTCYT-
CTBYET.
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24. Ilpocreiimas paMoyHasi aHTEHHA MIPEICTaBIsIET COOOH MPSIMOYTOIIb-
Hy10 paMKy ¢ TokoM | =1, cosmt co ctoponamu a u b.

BBIYHCINTE WHTEHCHBHOCTD JTMHHOBOJIHOBOTO M3JYYCHHUS aHTCHHBI B
CpeJIHEeM TI0 BPEMEHH 3a Mepro/| KojeOaHui ToKa.

25. DNEeKTpOH ¢ Maccol M W 3apsaoM ( JBHKETCS BO BHEIIHEM IIO-

CTOSAHHOM OJHOPOJHOM JJICKTPHUYCCKOM II0JIE C HAIIPSXKEHHOCTBIO E.
HpeI{CTaBI/ITL HHTCHCUBHOCTb MAarHUTOAHUIIOJBbHOTO U3JIYUCHHA 3JICK-

TpoHa Kak (YHKIHIO CKOPOCTH V DIIEKTPOHA M HaNpsKeHHOCTH E
OIS,

IIpumepsI GUJIETOB K IK3aMeHY 1O Kypcy
«Teopus 21eKTPOMArHUTHOTO MOJISD»

MuHucTepcTBO 06pasoBaHus u Hayku Poccuickon ®epepauun

HOBOCHEMPCKHIA JK3aMeHAlMOHHBIIH Oniter Ne 1
T'OCYJAPCTBEHHBIN ITo mucimuinie  Teopus AIEKTPOMarHUTHOIO
TEXHUYECKUI oS
YHUBEPCUTET
dakybTer: OTD
Kypc: 3

1. IonsTe 0 reoMeTpr MUHKOBCKOro. Posib MeTpudeckoro TeHsopa.
2. Ucnionb3ys nomnoiHuTenbHOE ycinoBue JlopeHna, monyanre ypaBHeHns [[” Anambepa Juist cKasipHO-

TO @ W BEKTOPHOTO A TIOTCHIUAJIOB 3JICKTPOMArHuTHOTO IMOJIA. Kax craButcs 3amadya 00 nusiny4de-
HHUH 3JICKTPOMArHUTHBIX BOJIH?

3. 3azaua.
MuHucTepcTBO 06pasoBaHus u Hayku Poccuickon ®epepauumn
HOBOCUBUPCKUN 3K33M€HaHHOHHLIﬁ 6HﬂeT NQ 2
TOCYJIAPCTBEHHBIN Mo mucumiuinde  TeOpHs 2IEKTPOMArHUTHOTO

TEXHUYECKUHU OIS

YHUBEPCUTET
®akynbTeT: OTOD
Kypc: 3

1. Kak ocymiecTBUTh PENSATHBUCTCKOE 0000IEHNE OCHOBHOTO 3aKOHA JMHAMUKHU? BeImuiiure ypaBHe-
HHE JIBIKEHUS 3apsDKEHHON YaCTHIBI B 3JIEKTPOMArHUTHOM II0JIE.

2. [Mony4wute pemenns ypaBHeHuii /I” AnamOepa B Bujie 3ama3/1bIBaOIIUX MOTCHIIUAIOB.
3. 3agaua.
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MuHucTepcTBO 06pa3oBaHuA U Hayku Poccuiickon ®epepauum

TaKOH CUCTEMBbI?
3. 3azauva.

HOBOCHBUPCKHIl _ JK3aMeHANMOHHDbIN OmteT Ne 3
T'OCYJIAPCTBEHHBIU IMo mucrmmuinae  Teopust 3EKTPOMAarHUTHOTO
TEXHUYECKHNU Momns
YHUBEPCUTET
DakynpTerT: OTD
Kype: 3
1. BBCZ[PITC YETBIPEXBEKTOPBI CKOPOCTH, YCKOPEHHUS U UMITyJIbCa TOYEYHOMH YacTUIBI MacCbl M. Kak

OMPEACIAIOTCS PEIISATUBUCTCKUE UMITYJILC M DHEPIUs YaCTUIbI MacChl M ?

2. I/ICHOJ'IB3y$[ COOTBETCTBYIOLICEC PENICHUE YPAaBHECHUS HyaCCOHa, TIOJTYYUTE MarHUTHOE I10JIE OTPpaHu-
YEHHOW B IIPOCTPAHCTBE CUCTEMbBI CTAITHOHAPHBIX TOKOB; KaK ONPEACIIACTC MAarHUTHBIA MOMEHT

MuHucTepcTBO 0OpasoBaHus u Hayku Poccuickon ®epepauun

msioneit B u E .

HUTHOM TIOJIE.
3. 3agaua.

HOBOCHEBHPCKHIA JK3aMeHAIMOHHBbIN Oniietr Ne 4
T'OCYJIAPCTBEHHBIN ITo mucimmuinie  Teopus AIEKTPOMarHUTHOIO
TEXHUYECKHNH OIS
YHUBEPCUTET
daxynbTer: OTD
Kypc: 3
1. ITokaxkuTe, KaK BBOJIUTCS TEH30p JIEKTpOMarHuTHoro mois. [Tomy4yure npeodpasoBanus JlopeHua

2. Kak onuceiBaeTcst B3aUMOJIEHCTBHUE MATHUTHOTO MOMEHTA ¢ BHEITHUM MAarHUTHBIM MOJIEM: oJIy4u-
TC (l)OpMyI[LI JUIA CUJIBI U MOMEHTA CHIIBI, z[efz'lcnay}omnx Ha MarHATHBIN JTUTIONH BO BHEIITHEM Mar-

MuHucTepcTBO 0OpasoBaHus u Hayku Poccuiickon ®epepauun

3. 3apaua.

HOBOCHBUPCKHIl JK3aMeHAUMOHHBbIH Ouiier Ne 5
TOCYJIAPCTBEHHbBIN | [lo aucumimse  Teopust SI€KTPOMArHUTHOTO
TEXHUYECKUI oSt
YHUBEPCUTET
DaKynbTeT: OTD
Kypc: 3
1. Kax BBOJATCS YeThIpEXTpaUeHT U 4eThIpexTok? CHopMyIHpyiiTe 3aKOH COXpaHEHHS dJIEKTpUuUe-

CKOTO 3apsifia B pa3IMIHbIX (opMax.
2. ITokakute, Kak IPOU3BOAUTCS aHATN3 MOJIEH YIEKTPOMATHUTHOTO U3IyYeHHS BIAIH OT H3/Iydalo-

el CHCTeMBI — B BOTHOBOH 30HE. [lomyunTe MyIbTHIONBHOE Pa3IOKEHUE s IOTeHnHana A 1o-
JISL U3ITyYEHUSL.
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MuHucTepcTBO 06pa3oBaHuA U Hayku Poccuiickon ®epepauum

HOBOCHENPCKIII JK3aMeHANMOHHBIN OmiieT Ne 6
T'OCYJAPCTBEHHbBII ITo qucrmuinie  Teopust AIEKTPOMarHUTHOIO
TEXHUYECKUI oS
YHUBEPCHUTET
dakynbTeT: OTD
Kypc: 3
1. Kak ONPEACIIAOTCA KOHTPAaBAPUAHTHBIC 1 KOBAPHUAHTHBIC ‘{eTLIpeXBeKTOpBI?

2. Berauciure monst B w E  1u1st KBaapymnosibHOTO M3ITy4€HHS, UCIIOJNIB3Ysl COOTBETCTBYIOIIUE (HOp-
MYJIbI MYJIbTHITOJIBHOTO Pa3JIOXKEHHS 1JIs BEKTOPHOr0 HoTeHnrana A .

3. 3agaua.
MuHucTepcTBO 06pasoBaHus U Hayku Poccuiickon ®eaepaumnm
HOBOCHENPCKIII JK3aMeHANMOHHBIN Omier Ne 7
T'OCYJIAPCTBEHHBI IMo mucumuinae  Teopust AIEKTPOMAarHUTHOTO

TEXHUYECKUI ons

YHUBEPCHUTET
dakybTeT: OTD
Kypc: 3

1. I/ICHOJ’[BSyH TIpUHIAIT OTHOCUTEIIBHOCTH, 3aKOH Kyn()Ha n (I)aKT OTCYTCTBHUS B IIPUPOJAEC MAIrHUTHBIX

3aps1J10B, MOJTyYUTE CUCTEMY ypaBHEHNI MakcBelula Uil MUKPOCKOIIMYECKUX MOJIeH 3apsKeHHbIX
YacTUIl B BAKyyMe.

2. Beruuciure mosist B u E JUIA TATIOJIBHOTO U MAarHUTOUITOJIBHOT'O HSHWCHHﬁ, HCIOJIB3Ys COOT-
BETCTBYIOIINEC CI)OpMyJ'[BI MYJIBTUIIOJIBHOT'O PA3JIOKEHUS I BEKTOPHOI'O IOTEHIIHAIA A.

3. 3agaua.

MuHucTepcTBO 06pa3oBaHus M Hayku Poccuiickoin ®egepauum

HOBOCHEHMPCKHIi JK3aMeHalMOHHBIH Oujter Ne 8
TOCYJIAPCTBEHHBIN IMo mucrmmuinae  Teopust 3NEKTPOMAarHUTHOTO
TEXHUYECKUI oSt
YHHUBEPCUTET
DaKynbTer: OTD
Kypc: 3
L.

W N

Brimumute cucremy ypaBHeHuit MakcBesia 11 MUKPOCKOIIMYECKUX MOJIeH 3apsKeHHbBIX YacTUIl B

BaKyyMe B SIBHO PeJISTHBHCTCKH-HHBApHAHTHOW (hopme, B TpeXxMepHO quddepeHIraabHON 1 HH-
TerpaabHOi popmax.

. Honque YIJIOBOC pAaCHpEaACIICHUC 11 HHTCHCUBHOCTH JAUIIOJIBHOTO U3ITYUYCHUS.

. 3agaua.
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MuHucTepcTBO 06pa3oBaHuA U Hayku Poccuiickon ®epepauum

HOBOCHBHPCKHIl JK3aMeHalMOHHbIN OuJter Ne 9
rOCYJIAPCTBEHHBIN ITo qucrmuinie  Teopust AIEKTPOMarHUTHOIO
TEXHUYECKUW OIS
YHUBEPCUTET
dakynbTeT: OTD
Kypc: 3

1. ITokaxxure, Kak BBOJSITCS KaJHOPOBOYHBIE IPe0OPa30BaHusL ISl MOTeHUMAIoB ¢ u A . Uro Takoe

KaMOpOBOUHAst CBOOO/A U KAJTMOPOBKHU — JIONOJIHUTEIbHbIE YCIOBUsI, HajlaraeMble Ha MOTEHIHa-
1617

2. Hony'mTe d)OpMyJ'Iy7 OIIMCBIBAIOIIYIO YIJIOBOE paCpPEACIICHNE UHTCHCUBHOCTH JIJIs1 MarHUTO-
JUIIOJIBHOTO H3JTY4YCHUS.

3. 3agaua.

MuHucTepcTBO 0OpasoBaHus u Hayku Poccuickon ®epepauun

HOBOCHBMPCKHIl JK3aMeHANMOHHBbIN OmiteT Ne 10
T'OCYJIAPCTBEHHBIN ITo nucimmuinne  Teopus AIEKTPOMarHUTHOIO
TEXHUYECKUI OIS
YHUBEPCUTET
®DaKyJbTeT: OTP
Kypc: 3
1. HOHy‘{HTe 3aKOH COXpaHCHHUS SHEPTHUH JUIA CUCTEMBI DJICKTPOMArHUTHBIX nojei u 3apsUKEHHBIX

yacTull. YTo Takoe MiIOoTHOCTh OHEPruu M IVIOTHOCTH MMOTOKA SHEPTUU IJIA SJICKTPOMArHUTHOTO I10-
JIA.

BBCZ[PITC TUIOCKHME MOHOXPOMATUYIECKHE BOJIHBI, KaK ITOJIST HA OONBIINX PaCcCTOSIHUAX OT U3JTydaTelIsd
1 KaK penICeHUs BOJITHOBOI'O YpaBHEHUS.

3. 3agaua.

MuHucTepcTBO 0OpasoBaHus 1 Hayku Poccuiickon ®epepauunn

HOBOCHEMPCKHIl JK3amMeHANMOHHBIN OmiieT Ne 11
T'OCYJIAPCTBEHHBIN ITo mucimmuinne  Teopus AIEKTPOMarHUTHOIO
TEXHUYECKUI OIS
YHUBEPCUTET
DaKyJbTET: OTP
Kype: 3
1. TTomyunTe n3 00ImIel cHCTEMBI ypaBHEHHH MaKcBemia ypaBHEHHUsI 31eKTPOCTATUKH. Y PaBHEHUS

Jlanmaca u ITyaccona, cBOMCTBa MX pEIIEHUH.

2. ChopmynupyiiTe IPHHIUI HAUMEHBIIETO JSHCTBHS U MIOTYIUTE C €r0 IOMOIIBIO YPAaBHEHUE ABU-

JKEHHUS 11 3apsDKEHHON YaCTHIBI BO BHEITHEM 3JIEKTPOMarHUTHOM II0JIe.
3. 3apaua.
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MuHucTepcTBO 06pa3oBaHuA U Hayku Poccuiickon ®epepauum

HOBOCHBUPCKHIA JK3aMeHalMOHHbIN Oniter Ne 12
rOCYJIAPCTBEHHBIN ITo qucrmuinie  Teopust AIEKTPOMarHUTHOIO
TEXHUYECKHWHU OISt
YHUBEPCUTET
@DakynbTeT: OTD
Kypc: 3
1. ITony4ure 3aKOH U3MEHEHHS UMITYJIbCA JJIsl CUCTEMBI 3apsKEHHBIX YacTull U noseil. Yo takoe

TIJIOTHOCTB ITOTOKA UMITYJIbCaA DJIEKTPOMArHuTHOTO mosisi?

2. Kak onuceIBaeTcst CHCTEMa 3apsi/I0B BO BHELIIHEM 3JICKTPOCTATUYECKOM MOJIE, YeMY PaBHA SHEPTHs

CUCTEMBI 3aps10B BO BHelHeM nose? [Tomyuynre Gopmysibl Ui CUIIbI 1 MOMEHTA CHJIbI, ACHCTBY-
IOIIUX Ha 3JIEKTPHISCKUH TUMONBHEIN MOMEHT BO BHEIIIHEM II0JIE.
3. 3ayaua.

MuHucTepcTBO 06pa3oBaHusa M Hayku Poccuiickoin degepauun

C €ro NOMOIIBKO YPABHCHUA IJIs IOJIA.

HOBOCHENPCKIIi JK3aMeHAMOHHBIN Omiter Ne 13
T'OCYJIAPCTBEHHBI IMo mucumuinae  Teopust AIEKTPOMarHUTHOTO
TEXHUYECKUI ons
YHHUBEPCHTET DakynbTeT: OTD
Kypc: 3
1. ChopmynupyiiTe IPUHIIHIT HAUMEHBIIETO TEHCTBHS ISl KIACCHIECKUX MONEBBIX CHCTEM, [TONTYIUTE

2. W3 ypaBHeHuit MakcBeluia IoyqduTe MpoCcTEHIINe CBOMCTBA INIOCKMX MOHOXPOMATHUYECKUX JIEK-

TPOMarHUTHBIX BOJH. Kak ONHCHIBAIOTCS X COCTOSIHUS ITOJISIPH3aLin?
3. 3agaua.

MuHucTepcTBO 06pa3oBaHus U Hayku Poccuiickoin ®egepauum

HOBOCHBHPCKMI IK3aMeHalMOHHBIHA Omiter Ne 14
TOCYJIAPCTBEHHbBIN | [lo aucunmimse  Teopust SI€KTPOMArHUTHOTO
TEXHUYECKUI oSt
YHUBEPCUTET
daxynpTeT: OTPD
Kypec: 3

1. BeiminimTe qeficTBHE U MOMYYUTE C €ro IIOMOIIbI0 ypaBHeHus Jlarpamka s noneid B n E anex-
TPOMAarHUTHOTO TOJIA.

2. Tlomy4nte MyIIBTHIIONBHOE PA3IOKCHHE TS IOTEHIIHAA (¢ OTPAHMYICHHOMN B MPOCTPAHCTBE CH-
CTEMBI 3aps/I0B; KaK ONPEACIAIOTCS €€ AUMONIbHbIN 1 KBAIPYIOJIbHBIH MOMEHTHI?

3. 3agaua.
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MuHucTepcTBO 06pa3oBaHuA U Hayku Poccuiickoin denepauum

HOBOCHENPCKHi IK3aMeHANMOHHBbIN OusieT Ne 15
TOCYJIAPCTBEHHBIA IMo mucrumuinae  Teopust IEKTPOMAarHUTHOTO
TEXHUYECKUHU OISt
YHUBEPCUTET
DakynbTeT: OTD
Kypec: 3
1. Beinuuiure geficTBUE U MOIYyYUTE € €r0 IOMOIIBIO YpaBHEHH JlarpaHika 11 LeIoYKH aTOMOB U e

KOHTUHYaAJIBHOT'O ITpeaeciia.

2. Ilomy4nTe ypaBHEHHE JBHKEHUS 3apSKEHHOHN YaCTHIBI B 2IEKTPOMArHUTHOM I10JI€ C YUETOM CHIIbI
PaJHalMOHHOTO TPEHuUsL.

3. 3anaua.
MuHucTepcTBO 06pa3oBaHuA U Hayku Poccuitickont Pegepauum
HOBOCHEWNPCKHTIA JK3aMeHANMOHHBIN OuiteT Ne 16
TOCYJAPCTBEHHBII Mo mucuumuae  TeopHst SEKTPOMArHUTHOTO

TEXHUYECKUI oSt

YHUBEPCHUTET
@DaKyJbTeT: OTP
Kypc: 3

1. Tlokaxkute, Kak BBOAATCS quhepeHIranbHbIe ONepalii TPAIHeHT, IUBEPTeHIHS 1 IAIUIaCHaH B

KpHBOHHHeﬁHLIX KOoopauHaTax.

2. Kak onucbIBaeTcs paccesiHue 3JIeKTPOMAarHUTHBIX BOJIH? PaccesHue cBOOOIHBIMU U CBSI3aHHBIMU
3apsinamu. [Tomyunre popmyny Tomcona.
3. 3agaua.
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