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AHHOTALUA

Juctunnuza «ONeKTpoAMHAMUKa U pacpOCTPaHEHUE PAJMOBOJH» BXOAUT B BapUATHBHYIO
yacTh 00pa3oBaTENbHON MPOTpaMMBbl MOATOTOBKH OOYYAlOMIMXCS MO crenuanbHocTu «25.05.05
«OKCIUTyaTauusi BO3AYIIHBIX CYJOB M OpraHU3alus BO3AYIIHOIO JIBUYKEHUS» HANpaBIE€HHOCTb
«Opranmzanust paJuoTEeXHUYECKOT0 OOecreueHusl MOJIETOB BO3AYIIHBIX CYyIOBY». JlucuuIuiMHa
peanuzyercs kadeapoi Ne2 1.

JucnunnuHa HareneHa Ha popMupoBaHHUE Yy BHITYCKHUKA

OOIIEKYTBbTYPHBIX KOMIETEHITUH:

OK-48 «cnocoOHOCTh COBEPILICHCTBOBaTb W pPa3BUBaThb CBOM HMHTEIUICKTYaJbHbIM U
OOIIEKYIbTYPHBIH YPOBEHBY;

o0mienpodecCHoHaIbHBIX KOMIIETEHIIUH:

OIIK-11 «BnageHne HaBBIKAMH CaMOCTOSITEIIBLHOIN pabOThI, B TOM YHCIie B cepe MPOBEACHUS
HAYYHBIX HUCCIICIOBAHUIY,

OIIK-21 «CTOCOOHOCTD " TOTOBHOCTD HCIIOJIb30BATh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX JUCIUIUIMH B NPO(ECCUOHATBHOW NeATEIbHOCTH, HPUMEHATh METOIbI
MaTEMaTUYECKOI0 aHajlu3a W  MOJEIMPOBAHMs, TEOPETUYECKOIO U  3KCIEPUMEHTAIBHOIO
MCCJIETOBaHMUs PU peUIeHUH MPO(EeCcCCUOHAIBHBIX 3a/1aU»;

npodeCCHOHATBHBIX KOMIIETEHIIHIA:

[TK-158 «crnocoOHOCTh OPraHU30BbIBATH U MPOBOIUTH SKCIIEPUMEHTHI 10 33/1aHHOI METOANKE
Y OCYILECTBIIATh AHAJIU3 MIOJyUYEHHBIX PE3YJIbTaTO»,

[IK-160 «cmocoOHOCTh COMOCTABJISATH TEOPETHUYECKHM OOOCHOBAHHBIE pEIICHUS |
OKCIIEPUMEHTAIbHBIC JTAHHBIC W 0O0OCHOBHIBAThH MPABWJIBHOCTH BHIOPAHHOW MOJENU MPHU PEIICHUN
npodeccuoHANBHBIX 3aa9».

CopnepxaHue JUCIUILIMHBI OXBATHIBAET KPYT' BOIIPOCOB, CBSI3aHHBIX C 3JIEKTPOMArHETU3MOM.

JanHas nucuuruinHa oObeIUHSET MpPoOJIeMbl, OCHOBAaHHbIE HAa CBOMCTBAX M OCOOEHHOCTSIX
AIIEKTPOMArHUTHOTO TMoJis. [ J1aBHOM 3ajaueil ABNSETCS PACKPBITHE (PU3MUYECKOTO COAEpKAHUS
3JIEKTPOMArHUTHBIX TMPOIIECCOB B PA3NIMYHBIX Cpe/lax, CTPYKTYpbI MOJIeH U MOBEIEHHUS BOJTHOBBIX
seneHnid. Ocobast poiab OTBOJAUTCS ypaBHEHHAM MakcBelia, KOTOpble HanboJee MOJHO OMUCHIBAIOT
BCIO COBOKYITHOCTH 3JIEKTPOMArHUTHBIX SBIICHUI B MAKPOCKOIMMYECKHX MacIiTadax.

W3ydenne AMCHUIUIMHBI JOHDKHO CIHOCOOCTBOBATH YCBOGHHIO (DM3UYECKON CYIIHOCTH
BOJIHOBBIX IMPOLIECCOB, TPUYMH U HUCTOYHUKOB HW3IYyUYEHHUS BOJH, METOJOB pEIIeHHUS 3adad
OTpeJieNICHUs MOJIe Ha 3aJlaHHbIX paccTOsHUAX. Oco0yI0 POJb 3/1€Ch UTPAET TO OOCTOSTENHCTBO,
KaK BOJIHBI BEIyT ceOsl B pPa3IMYHBIX OJHOPOIHBIX U HEOJHOPOJHBIX CpellaX, Ha TpaHUIle pa3jena
Cpell, KaKk OHU MPEJIOMIISIFOTCSI U OTPaXKaroTCsl.

W3y4yeHne NUCHUIUIMHBI JaeT MPeACTaBICHUE O Pa3IMYHbIX HAIMPaBISIIONIUX CTPYKTypax,
YTO KpalilHe BaXHO B Bompocax TexHUkH CBY, o 3amMemifoomux CTPyKTypax, Ha KOTOPBIX
MOCTPOCHBI MHOTHE JJIEMEHTBHI PaTUO3JIEKTPOHUKU, O PE3OHATOPAX, IIUPOKO HCIONb3YyEeMbIX B
Pa3IUYHBIX PallOCUCTEMAX.

JlanHast ~ AMCUMIIMHA  JaeT  BO3MOXKHOCTh  TOHSTH  3aKOHOMEPHOCTH  YCJIOBHIA
pacmpocTpaHeHHsI paJIMOBOJIH B OKOJIO3EMHOM MPOCTPAHCTBE, B HUKHEN M BepXHel atmocdepe.

C ¢Qusuyeckoil TOYKM 3pEHUS pPACCMATPUBAIOTCS pa3jMuYHble SBJICHHUS - paccesHue,
mudpakuus, peppakuus u T. 1. BaxkHas poiab 0TBOAUTCS 37€Ch IOBEJIEHUIO PaJAHOBOJIH B YCIOBHSIX
BO3JICHCTBHS Ha HUX PA3IUYHOTO POAA MPEMSATCTBHIMA.

[IpenoaBanye AMCUMIUIMHBI IIPEAyCMAaTPUBAET CIEAyIOMKe GOPMBI OpraHU3aluu y4eOHOTO
mporecca:  JIGKIMHM, JabopaTopHble paboThl, caMocToATeldbHas pabora oOydaromierocs,
KOHCYJIbTaIlUH.

[IporpaMMoii AMCUUIIMHBI TMPEAYCMOTPEHBI CJIEAYIONIME BHUABI KOHTPOJIS: TEKYIIUi
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS aTTeCTalus B (hopMe IK3aMEHa.

OO61mmas TpyJ0eMKOCTh OCBOSHUS AUCLHUIUIMHBI COCTABISET 4 3a4eTHBIX eqUHUIIbI, 144 yaca.
SA3bIK 00yUEHUS 110 AUCIIUTUTMHE «PYCCKUI.



1. IlepevyeHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS M0 IMCHUIIHHE

1.1. Henau npenogaBaHus IMCUUILIAHBI
JanHast gucHUIUIMHA OOBEIUHSET TMPOOJEeMBbl, OCHOBAHHBIE Ha CBOWCTBaX W
OCOOCHHOCTSIX 3JIEKTPOMArHUTHOTO moJs. [1aBHOW 3amadei sSBISETCS PaCKphITHE (PU3MUECKOTO
COJIEpKAHUs JIEKTPOMArHUTHBIX MPOIIECCOB B PA3IMYHBIX CPEAAX, CTPYKTYPHI MOJIEH U MOBEACHUS
BOJIHOBBIX siBJIeHUH. Oco0ast posib OTBOAMTCS YpaBHEHHsIM MakcBellia, KOTOpble HanOoJee MOoTHO
OMMCHIBAIOT BCIO COBOKYIHOCTD 3JIEKTPOMArHUTHBIX SIBJICHUN B MAaKPOCKOIMUYECKUX MacIlTadax.
N3yueHne AUCHUIUIMHBI JOJKHO CIIOCOOCTBOBaTh YCBOCHHIO (PU3MUECKOW CYIIHOCTH
BOJIHOBBIX TMPOIIECCOB, MPUYMH U HCTOYHUKOB H3IYUYEHHS BOJIH, METOJIOB peUIeHUs 3ajad
OTpeIeTICHUs TOJICH Ha 3aJlaHHBIX paccTOSHUSIX. OCOOYI0 POJIb 3/1€Ch UTPAET TO OOCTOSTEIHCTBO,
KaK BOJIHBI BEIYT ceOsl B Pa3IUYHBIX OJHOPOJHBIX U HEOJHOPOIHBIX CpelaxX, Ha TPaHUIIC pa3felia
cpe, Kak OHU MPEJIOMIISIFOTCS U OTPaXKaroTCs.
N3yueHue NUCHMIUIMHBI JA€T MPEACTABICHHE O PA3IMYHBIX HAMPABISIOUIUX CTPYKTypax,
YTO KpaliHe BaXHO B Bompocax TexHuku CBY, o 3amemusionux CTPYKTypax, Ha KOTOPBIX
MOCTPOEHbI MHOTHE 3JIEMEHTBI PAJIMOAICKTPOHUKH, O PE30HATOPAX, HIUPOKO HCIOJIb3YyEeMbIX B
Pa3IMYHBIX PAJAHOCHUCTEMAX.
JanHas TUCUUIUIMHA JAeT BO3MOXKHOCThH MOHSTH 3aKOHOMEPHOCTH YCJIOBHM paclpOCTpaHEHUS
PaMOBOJIH B OKOJIO3EMHOM IPOCTPAHCTBE, B HUKHEH U BepXHEH atMocdepe.
C pu3udeckoil TOYKU 3pEHUS] PACCMATPUBAIOTCS Pa3IMYHbIC SBJICHUS - pacCesHue, TUPPAKIIHS,
pedpakuus u T. 1. BaykHast poJib OTBOAUTCS 3/1€Ch MOBEICHUIO PAIUOBOJIH B YCIOBUSAX BO3/ICHCTBUS
Ha HUX Pa3JIMYHOTO POJa MPEHSATCTBUN.

1.2. IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs MO AUCHUIINHE, COOTHECEHHBIX €
IUIAHMPYeMbIMH pe3yabTaTamu ocBoeHust OIl

B pesynbraTe OCBOGHHS IUCHUIUIMHBI OOYYaIOIIUICS JOJKEH 007ajaTh  CIEAYIOUMMHU
KOMITETEHIIUSAMHU:
OK-48 «cmocoOHOCTh  COBEpIIEHCTBOBaTbH M  pa3BUBaThb CBOM  MHTEIUIEKTYaJIbHBIA U
OOIIEKYIbTYPHBIH YPOBEHBY.
OIIK-11 «BrmajgeHune HaBBIKAMH CaMOCTOSATENBHOH palboThl, B TOM uucie B cdepe MmpoBeaeHUs
HaYYHbIX UCCIICIOBaHUI».
OIIK-21 «crmocoOHOCTh M TOTOBHOCTh MCIIONIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLHUIUIMH B IPOGECCUOHATBHON AEATENbHOCTH, IPUMEHITh METO/bl MAaTEMAaTHUECKOr0 aHAIN3a U
MOJIETTUPOBAHUS, TEOPETUYECKOTO U SKCHEPHUMEHTAJIbHOIO HCCIEJOBAHMUS IMpPU  PEIICHUU
npoeCCUOHATIBHBIX 3aau».
[TK-158 «crmocoOHOCTh OPraHU30BBIBATh W MPOBOJUTH IKCIEPUMEHTHI MO 33JaHHOM METOIHMKE U
OCYILECTBIIATh AHAJIH3 MOJyYEHHBIX PE3YJIbTATOBY.
I[NIK-160  «cmocoOHOCTh  COIMOCTaBJIATH  TEOPETHUECKM  OOOCHOBaHHBIE  pEIICHUS U
9KCIEPUMEHTAJbHbIE JaHHbIE U OOOCHOBBIBATh MPABUIBHOCTH BHIOPAHHOM MOJENM MPU PELICHUN
po(heCcCHOHATBHBIX 3a7a9»:
3HaTh - OCHOBHBIE IIOJIOKEHMSA  IJNEKTPOJUHAMUKH, NPUHOMIBI  pabOThl  Pa3IUYHBIX
AJIEKTPOMArHUTHBIX M DJIEKTPUYECKUX YCTPOMCTB, K YHCIy KOTOPBIX MOTYT OBITb OTHECEHBI
IIMPOKO HUCIIOJIb3yeMble Ha MPAKTUKE 3JIEKTPOMATHUTHBIE 3J€MEHThl ABTOMATHKH, JEKTPUUECKUE
MAalIMHbI, MArHUTHBIE U D3JIEKTPUYECKHE D3JIEMEHTHl BBIUYUCIUTEIBHOW TEXHUKH, 3JEKTPOHHBIE,
paluoTeXHUYEeCKHe, KpUOTE€HHBbIE, CBEPXIIPOBOIAIINE, rojorpaduyecke u Ipyrue
yMeTh - TpaMOTHO (OpMYyTUpOBaTh M pemarh 3aJaydl  PacCIpOCTPAaHEHUS PaATHOBOIH,
HPOEKTHPOBATh U PACCUUTHIBATh IEKTPOMArHUTHBIE U 3JIEKTPUUYECKUX YCTPONCTBA HA 3aJaHHBIE
yCIIOBHSI paOOTHI
BJIaJIeTh HaBBIKAMU -, IPOBEACHUSI 0OOCHOBAHHOI'O BHIOOPA HA KOHKPETHOM paJuOIMHUU pabodero
JMarna3oHa 4YacTOT, BBINOJIHEHMSI pacueTa BCEX HEOOXOIMMBIX 3HEPreTUYECKUX MapaMeTpoB B
panuoKaHaie, OLlEHKU XapaKkTepa BO3JeCTBUS MPENsITCTBUIM HA yCIOBUS IIpUeMa CUTHAJIOB
UMETD OTIBIT JIeSITEIbHOCTH — B IPOBEACHUH UCIIBITAHUM U OIIpeesIeHUH pab0TOCTIOCOOHOCTH



2. MecTto nucuunauHbl B cTpykrype Ol

JucuuruinHa Oa3upyercsi Ha 3HAHUAX, paHee MPUOOPETEHHBIX OOYYarOIMMUCS NpPU U3YyUEHHH
CIIETYIOIIMX AUCLHUIUINH:

— Teopus paguOTEXHUYECKHX LIENEN U CUTHAJIOB

— DJIEKTPOTEXHUKA U JIEKTPOHUKA. DIEKTPOHUKA
3HaHus, TOJyYeHHble @pU M3YYCHHU MaTepuala JaHHOM JUCUMIUIMHBI, HMMEIT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCA MIPU U3YUEHUH IPYTUX AUCLUILINH:

— AHxTtenHbI U ycTpoiictBa CBY

— PanmorexHuyeckoe 000py0BaHUE a3POIPOMOB

— YerpoiicTBa npuema 1 00pabOTKH CUTHAIOB

— PagnorexHuueckue cpecTBa HABUTalluU U OCAAKU

— PanmosnexkrponHsle cpeacTBa HAOMIOCHUS.

3. O0beMm aucuumianael B 3E/akageM. yac
I[aHHBIe 06 O6H_IeM OG’LGMC AUCHUIUINHBI, TPYAOCMKOCTHU OTHCJIBbHBIX BUJI0B yqe6H0171 pa60TBI 10

JAUCIUIIIINHC (I/I pacnpeaciicHue 3TOH TPYAOCMKOCTH 110 CCMCCTpaM) MMPEACTaBJICHBI B Ta6n1/1ue 1

Ta6mmma 1 — O6beM U TPYI0EMKOCTh JUCITUTIIUHBI

Bun yueOnoit paboThl TpynoemkocTh 1o
Bcero
ceMecTpam
Ne5

1 2 3
OO0mast Tpy10eMKOCTh 4/ 144 4/ 144
aucHuIUInHbI, 3E/(yac)
Ayoumopmsle 3anamus, BCEro yac., 68 68
B mom uucne
nexuuu (JT), (dac) 34 34
[pakTruecKkne/CeMUHAPCKUE 3aHATHS
(I13), (uac)
naboparopubie padoTsl (JIP), (4ac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP),
(qac)
Dk3amen, (4ac) 54 54
Camocmonamenvrasn paboma, BCETO 22 22
Bux npoMe:kyTOYHOTO KOHTPOJIA: OK3. OK3.
3adet, nudd. 3a4eT, dk3aMeH (3aver,
JAudd. 3au, Ik3.)

4. Copep:xaHue QM CHUATLTAHBI
4.1. PacnpeneneHue TPyA0€eMKOCTH JHUCIUINIUHBI
10 pa3jaejiaM U BUAAM 3aHATHI
PaBI[eJ'II)I 1 TEMbI TUCHUIIJINHBI 1 UX pr2[0€MKOCTI) HpI/IBCIleHI)I B Ta6J'II/III€ 2
Tabnuua 2. — Pa3aensl, TeMbl JUCHUIUIMHBI U KX TPYJI0EMKOCTb



Pasgensl, TeMBI TUCIMITIHHEI Jleknuu I13 (C3) JIP KII CPC
(gac) (qac) (qac) (qac) (qac)
Cemectp 5

Pasznen 1. OCHOBHBIE MOJIOKEHUS TEOPUHU 10 5
3JIEKTPOMArHeTru3mMa
Paznen 2. U3nyuenue 6 5 5
3JEKTPOMArHUTHOTO MOJISt
Paznen 3. Inockue 371€KTpOMarHuTHbIE 4 3) 4
BOJIHBI
Paznen 4. Jlunnm nepenavu, BOITHOBOIBI 6 12 5
Paznen 5. PactipocTpaneHnue paanoBOJTH 8 12 3
Hroro B cemectpe: 34 34 22
Hroro: 34 0 34 0 22

4.2.

Conep:kanue pa3iesioB U TeM JIEKIIUOHHBIX 3aHATHI

ConeprkaHue pas3/iesioB U TEM JICKITMOHHBIX 3aHATHI MPHUBEACHO B TaOIHIE 3.

Tabnuna 3 - Coneprkanue pas3/ieJoB U TEM JIGKIIMOHHBIX 3aHSATUI

Howmep pasznena

HazBanue u COACPIKaHUC PA3CIIOB U TCM JICKIIMOHHBIX 3aHATHH

1

OcHOBHbIE  TMOJIOXKEHHUS  TEOpPUU  BJIEKTPOMarHeTusma
HNurerpaibubie u nuddepeHIanbHbIe ypaBHEHUS
anexktpomarnetusma Jluddepenunansuas Qopma 3akona Owma.
3akoHbl: ['aycca, Hepa3pbIBHOCTM MAarHUTHBIX CHJIOBBIX JIMHHM,
MOJIHOTO TOKAa, 3JEKTPOMAarHUTHOM HHIyKUMH. MarepuaibHoe
ypaBHEHHUE ISl DNIEKTPUUYECKOrO MOoJs. SIBIeHre HAMarHUYMBaHUSL.
[Tonnas cucrema ypaBHeHud MakcBemta. YpaBHeHuss Makcsesuia
JUTSt MOHOXPOMaTHYECKUX KoJIe0aHui. KommniekcHas
JUDJIEKTPUYECKass MPOHULIAEMOCTb.  YTOJN  JUAJIEKTPUYECKHUX
norepb.  YpaBHeHus [enpmronsua. BomHOBOW — xapakrtep
JJIEKTPOMArHuTHOro  Mojs. ['paHuuHbBle yCIOBHS ~ DHEprus
AJIEKTPOMAarHUTHOTO IMOJIA. JHEPreTUYEeCKHE COOTHOLIEHUS B
JJIEKTPOMATHUTHOM  TIOJIE. Teopema  YmoBa-IloitHTHHTA.
I'panuunble 3a7a4¥l  3IEKTPOJAUHAMHUKUA. AHAIUTHYECKUE U
YHCJIEHHBIE METO/Ibl pEIICHUs IPaHUYHbBIX 33/1a4.

H3znyuenue 3JIEKTPOMATrHUTHOTO TIOJISt N3nyuenune
JJIEKTPOMArHUTHBIX  BOJMH B CBOOOJHOM  TPOCTPAHCTBE
DIJIEKTPOAMHAMHUYECKHE MOTEHIMaNbl TeopeMa 3ama3ablBarolnX
MOTEHIMAJIOB Bo30yxneHue  ANEKTPOMArHUTHBIX — TOJIeH
3amaHHbIMU UcTouHuKaMu [ludpakiumonnsiii meron Kupxroda u
W3JIyYECHUE DIEKTPOMArHUTHBIX BOJH Pa3JIMYHBIMA UCTOUHUKAMU

[Inockue »snexTpomarHuTHbIE BOJHBI [lMOCKHME BOJHBI B
pasnuuHbIX cpenax HopmanbHOE mazeHue BOJIH Ha HWICATbHBIN
Metamu1 HopManeHoe nasenne BoJH Ha AudIIeKTpuk [lagenue BosH
O] MPOU3BOJBHBIM yIiIoM Y10l bproctepa [lonHoe BHyTpeHHee
OTpa)KeHUe




Jluauu nepenavu, BOJTHOBOBI DIEKTPOMAarHUTHBIE BOJHBI B
HAMpaBIIIOIMIMX CHCTEMaX BHIb HAmpaBISIOMNAX  CHUCTEM,
COOCTBEHHBIC BOJHBI B BOJIHOBOJIAX, TOBEPXHOCTHBIC BOJIHEI,
BOJIHBI B MHKPOIIOJIOCKOBBIX, IIEJIEBBIX M KBa3HONTUYECKHUX
CUCTEeMaXx, BO30YXICHHE HAPABIISIONIUX CUCTEM, IOTEPU IHEPTHH
DNeKTpOMarHuTHele KoieOaHusi B OOBEMHBIX pe30HATOpax
Pe3onatopel  mpoctoit  ¢opmMbl, COOCTBEHHast JIOOPOTHOCTh

pPE30HATOPOB
Pacnipoctpanenue PaarOBOJIH. Pacnpocrpanenue
PaauoOBOJIH BOJIN3H IIOBEPXHOCTHU 3emin 3aKOHBI

pacrpocTpaHeHusI BOJIH HaJ MOBEPXHOCTHIO 3eMiid, B aTMocdepe
n wuoHochepe TpomocdepHoe pacmpocTpaHEHHE PaAAHOBOIH
PacnpocTpaneHne paguMoBOJIH B YCIOBUSIX  IIEPECEYCHHOM
MECTHOCTH M TPH HAIWYUHM TPEMATCTBHA MoJenm ¥ MeTOoJbI

pacuera paauoTpacc

4.3. IIpakTnyeckue (ceMHHApPCKHE) 3aHITHS

Tembl MPAKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTb IPHUBCACHBI B Ta6J'II/II_Ie 4,

Ta6JII/ILIa 4 — HpaKTI/I‘-IeCKI/IC 3aHATUSA U UX TPYHAOCMKOCTb

Ne
Ne .| Tpynoemxocts
TeMbl MPaKTHYECKUX 3aHATHIA DopMBI IPAKTHYECKHUX 3aHATHH > | pasacna
/o (qac) UCLIUII-
AHUCIT
JIMHBI
VY4eOHBIM MIIaHOM HE MPESYCMOTPEHO
Bceero:
4.4, JlaGopaTopHbIe 3aHATHA
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYIOEMKOCTb IPUBEIEHBI B TA0IUIE 5.
Tabnuua 5 — JlabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
No T
- JTI0OEMKOCTb
HanmenoBanue nabopaTtopHbIx padboT by > | Nepasnena
n/m (1ac) JUCLUTUIAHEI
Cemectp 5
1 | UccnenoBanue nu¢pakiuy IeKTPOMarHUTHBIX BOJIH, 3 2
qacTs |
2 | UccnenoBanue audpakiyiu 2IeKTPOMarHUTHBIX BOJTH, 2 2
4acTh 2
3 | UccnenoBanue 3IeKTPUYECKHX MTAPaMETPOB CPE]] € 3 5
IIEPOX0OBAaTON MOBEPXHOCTHIO, YacTh |
4 | MccrnenoBaHue IEKTPUUECKUX TAPAMETPOB CPEI C 3 5
IIEPOXOBATON MOBEPXHOCTHIO, YACTh 2
5 | HUccnenoBanue CTpyKTyphl JIEKTPOMArHUTHOTO IOJISL HAJ 3 4




HpOBO,ILHH_Ieﬁ IMMOBEPXHOCTBIO, HaCTh 1

6 | UccnenoBaHue CTPYKTYpPbI 3J€KTPOMAarHUTHOTO MOJIS HAJ| 3
IPOBOJIAIIEN TTOBEPXHOCTHIO, YacTh 2

7 | UccnenoBaHre NOBEPXHOCTHBIX BOJIH U 3aMeUISFOIUX 2
CTPYKTYD, 4acThl

8 | UccnenoBaHue NOBEPXHOCTHBIX BOJIH U 3aMe UISIOINX 3
CTPYKTYD, 4acTh2

9 | UccnenoBanue xapakTepa 3JeKTPOMAarHUTHBIX MOJIEH B 3
BOJIHOBOJIE, 4acTh |

10 | UccnenoBanue xapakrepa 3J€KTPOMArHUTHBIX MOJIEH B 3
BOJIHOBOJIE, 4aCTh 2

11 | Bausnue 308 @peHens Ha pacpoCTpaHEHUE 3
3JIEKTPOMArHUTHBIX BOJIH, YacTh |

12 | Bausnaue 308 @penens Ha pacpoCTpaHEHUE 3
3JIEKTPOMArHUTHBIX BOJIH, YacTh 2

Bcero: | 34

4.5. KypcoBoe npoekTupoBanue (padora)

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

4.6. CamocrosiTeJbHas1 padoTa 00y4aIOUIUXCS
Bunbl camocTosTeIbHOM pabOThI M €€ TPYI0EMKOCTh ITPUBEICHBI B Ta0HIIe 6.

Tabnuna 6 Buapl caMoCcTOSTETbHON pabOTHI M €€ TPYIOEMKOCTb

Bup camocTosiTenbHOM paboTh Bcero, yac |Cemectp 5, yac|
1 2 3
CamocTrosiTeIbHAast padoTa, BCETO 22 22
H3y4YeHHEe TEOPETHYECKOTO MaTepraa 17 17
muciuiuiuHbl (TO)
kypcoBoe npoektupoBanue (KII, KP)
pacderHo-Tpaduueckue 3ananus (PI'3)
BhIMoNIHEHHE pedepata (P)
[Toxarororka k Texyuiemy koutpoiio (TK) 8 5

nmomarrHee 3ananue (/13)

KOHTPOJIbHBIC pa0doThl 3a09HUKOB (KP3)




5. IlepedyeHb y4eOHO-METOAUYECKOT0 O0eCIeYeHUs 1JI CAMOCTOATEIbHOMI

patdoThl 00yYaKOIIUXCSH MO JUCHUIJINHE (MOTYJIIO)
YueOHO-MEeTOANYECKNE MaTepHaNIbl JJII CAMOCTOSTEIFHOM PabOThl OOyYarOIIMXCS YKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOI U JONMOJTHUTEIbHOM JUTEPATYPHI
6.1. OcHoBHasi iMTEpaTypa
[lepeyeHb OCHOBHO# TUTEPATYPHI IPUBEIEH B TAOIUIIE 7.

Tabnuna 7 — [lepeueHb OCHOBHOM JTUTEPATYPBI

Konnuectso
9K3EMIUIIPOB B
HIudp bubmorpaduueckas cceuika / URL agpec o6ubnuorexe
(KpoMe 3JIeKTPOHHBIX

9K3EMILISIPOB)

537.8(075) I" 83 537 DJeKTpoAMHAMHKA U MUKpOBOIHOBas TexHuka: | 1dO(2), 'C(12),
yuebHuk/ A. J[. I'puropses. - 2-e u3., AOM.. - I'Cu3()
CII6.: Jlans, 2007. - 704 c.

621.396.2 K 85 621.396 | Hanpapinstomue cpeapl B 3JEKTPOCBA3U U CO(10), ®O4)
CpeICTBA MX 3alIUTHI: yueOHOoe ocodue/ A. D.
Kpsako; C.-ITetep6. roc. monuTexH. yH-T. -

CII6.: Uzn-Bo [lonmutexH. yH-Ta, 2012. - 132 c.:

621.371+537.8](075)537. | DnekTpoaMHAMKKA U PACIIPOCTPAHEHUE DO(2), I'C(20),
8(075) K78 621.37 paauoBouH: yaeoHoe mocooue/ H. I1. Kpacrok, | CO(4)

H. J1. IprtmoBwy. - M.: Beicm. mik., 1974. - 536

C.

6.2. JlonoJIHUTE ILHAS JINTEPATypa
[lepeueHsb AOMOTHUTENBHON TUTEPATYPHI MPUBEICH B Ta0muIle 8.

Tabmuna 8 — [lepeyeHb JONOTHUTEIBHON JTUTEPATYPHI

[Mudp bubnuorpaduyeckas ccpika/ KonngecTBo 3K3eMILTAPOB B
URL anpec OonbIMoTeKE
(KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)

621.37 DneKTpoauHaMuKa U DO(8), U3(1)
pacrpocTpaHeHHUE PaHOBOJIH:
yueOnuk/ b. M. Iletpos. - 2-¢
u3a., ucnp. - M.: I'opsiuas nunus
- Tenexom, 2004. - 559 ¢

621.371+537.8](075)537.8(075) | DnekTpoauHaMKKa 1 dO(2), I'C(52), CO(1), KJTU3(1)
pacnpocTpaHeHUE PaTHOBOJIH:
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M26 621.37 yueOHoe mocobue/ I'. T.
Mapkos, b. M. Ilerpos, I'. I1.

I'pynunckas. - M.: Cos. panuo,
1979.-374 ¢

Hanunos 0. H., Kpactok B. H.,
Huxutun b. T., ®egoposa JI. A.
TexHUYEeCcKas AIEKTPOIMHAMUKA
Y aHTEHHBI. DJICKTPOANHAMHUKA!
VY4eb. mocobue / CaHKT-
[leTepOyprckuit HHCTUTYT
ABUAIIMOHHOTO
npubopoctpoenusi. CI16., 1992.
165 ¢

26-25 DIeKTpoAHAMUKA, CO(45)
pacrpocTpaHeHHe PaJuOBOIIH,
AHTEHHBIE YCTPOMCTBA
CBEPXBBICOKHX YaCTOT:
[Iporpamma, KOHTPOJIBHBIE
BOIIPOCHI U METOIMUECKHE
yKa3aHUs K BBIIOJIHEHUIO
KOHTPOJbHBIX pabot/ C.-
IetepO. roc. yH-T a3pOKOCM.
npudopocTpoenust; coct. JI. A.
®enoposa, 1O0. H. /lanuios. -
CII6.: PUO I'VAIL, 1998. - 36 c.

7. IlepedyeHb pecypcoB HH(OPMANHOHHO-TEJICKOMMYHHUKAIIMOHHOM CeTH

HMHTEPHET, HeoOX0AMMBIX /J151 0CBOEHHUS AUCHUIIINHDbI
[Tepeuens pecypcoB mHPOpManKoHHO-TenekoMmmyHuKannonHoi cetu MHTEPHET, nHeo6xomuMbIx

JUIS OCBOCHHMSI TUCIIMIUIMHBI PUBEJICH B Ta0uIe 9.

Tabmuma 9 — Ilepedyens pecypcoB mHPpOpManuoHHO-TenekommyHuKannonHoi cetn MHTEPHET,
HEOOXOIUMBIX NI OCBOSHUS TUCIUTUTHHBI

URL anpec HaumenoBanue
http://nids.guap.ru Jlextuu 1o aekTpoauHamuke U PPB
http://lib.aanet.ru/ OnexTpoHHas oubnmoreunas cucrema I'YAII (nst moctyna HeoOxoguma

aBTOpU3ALINA [0 HOMEPY YUTATEIbCKOTO OUIeTa).

http://techlibrary.ru/ Texanyeckas OUOIMOTEKA.
[epeBOAHbIE i PYCCKOA3BIYHEBIE U3AaHUs, O0bEAMHEHHbIE B OOLIMIA KATaJIOT

Hay4YHO-TEXHUYECKOM JINTEPATyPBhI.

http://www.rsl.ru Poccwuiickas rocynapcTBeHHast OnOInoTeKa
http://www.nlr.ru Poccuiickas HaumoHabHAasA OUOIUOTEKA
http://www.libfl.ru Bcepoccuiickas rocyaapcTBeHHas OMOIHMOTEKa HHOCTPAHHOMW JIMTEPATyPhl

uM. M.1.Pynomuuo



http://lib.aanet.ru/
http://techlibrary.ru/
http://www.rsl.ru/
http://www.nlr.ru/
http://www.libfl.ru/
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http://www.rasl.ru

bubnuorexa Akagemun Hayk

http://www.benran.ru

bubnuorexa PAH no ectecTBeHHBIM HayKam

http://www.gpntb.ru

locynapcTBeHHast myOIMYHASI HAYYHO-TEXHUYECKas ONOIMOTeKa

http://www.spsl.nsc.ru/

['ocynapcrBeHHas my0Oau4Has Hay4YHO-TeXHUUecKast Oubnnoreka Cubupckoro
otnenenus PAH

http://lib.febras.ru

IlenTpanpHas HayuHast Oubnuoreka JlanmeHeBocTouHOTO OTAEneHUs: PAH

http://www.uran.ru

LlenTpanpHas HaydHast Oubnroreka Ypanbckoro oraeneHuss PAH

http://www.loc.gov/index.
html

bubnmorexa Konrpecca

http://www.bl.uk

Bpuranckas HanmoHanpHasi OMOIMOTEKA

http://www.bnf.fr

@paHniry3ckas HallMOHaIbHas OMOIHOTEKA

http://www.ddb.de

Hewmenkas HanmoHanbHas ouonMoTeKa

http://www.ruslan.ru:8001/
rus/rcls/resources

bubnuoreunas cetb yupexxaeHuil Hayku u oopasobanus RUSLANet

http://www.pl.spb.ru

LlenTpanbpHas ropojackas yHuBepcayibHas 6ubanoreka uM. B.MaskoBckoro

http://www.lib.pu.ru

Hayunas 6ubaunorexa um. M.I'opskoro Cankr-IletepOyprckoro
I'ocynapctBennoro yausepcurera (CIIOI'Y)

http://www.unilib.neva.ru/
rus/lib/

®OynnamenTanbHas oudanoreka Cankr-IlerepOyprekoro I'ocymapcTBeHHOTO
[Momutexunueckoro yausepcurera (CIIOITIY)

http://electrodynamics.nar
od.ru/

((SJ'ICKTPOI[I/IHaMI/IKa rjiazaMu (I)I/I3I/IKa))

http://antenna.psuti.ru/

IToBOMKCKUI TOCY1apCTBEHHBIN YHUBEPCUTET TEICKOMMYHHUKAIIUN U
uHpOpMaTUKU Kadeapa aHTeHH

http://eqworld.ipmnet.ru/ru
[library/physics/electric.ht
m

JlutepaTypa Mo AJIEKTPUYECTBY MarHETU3MY U SJIEKTPOJUHAMUKE

http://sfiz.ru/forums.php?
m=topics&s=3

DopyM 110 IEKTPOAVNHAMUKE

8. IlepeueHb HH(OPMAIMOHHBIX TEXHOJIOTHIi, HCIOJIb3YyeMBbIX NPH
OCYLeCTBJICHMH 00Pa30BaTEJIbHOI0 MPOLECCa M0 JAUCHUILINHE

8.1.IlepeyeHb MPOrpaMMHOI0 o0ecredYeHust

[lepedyeHpb UCTIONB3yEeMOT0 IPOTPAMMHOTO obecriedeHus npeacrasieH B Tadmuie 10.

Ta6muma 10 — [lepedenp mporpaMMHOTO 0OECTICUCHHMS

Ne i/t

HaunmenoBanue

He npenycmotpeno

8.2.IlepeyeHb MH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM



http://www.rasl.ru/
http://www.benran.ru/
http://www.gpntb.ru/
http://www.spsl.nsc.ru/
http://lib.febras.ru/
http://www.uran.ru/
http://www.loc.gov/index.html
http://www.loc.gov/index.html
http://www.bl.uk/
http://www.bnf.fr/
http://www.ddb.de/
http://www.ruslan.ru:8001/rus/rcls/resources
http://www.ruslan.ru:8001/rus/rcls/resources
http://www.pl.spb.ru/
http://www.lib.pu.ru/
http://www.unilib.neva.ru/rus/lib/
http://www.unilib.neva.ru/rus/lib/
http://electrodynamics.narod.ru/
http://electrodynamics.narod.ru/
http://antenna.psuti.ru/
http://eqworld.ipmnet.ru/ru/library/physics/electric.htm
http://eqworld.ipmnet.ru/ru/library/physics/electric.htm
http://eqworld.ipmnet.ru/ru/library/physics/electric.htm
http://sfiz.ru/forums.php?m=topics&s=3
http://sfiz.ru/forums.php?m=topics&s=3
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[TepeueHp UCTIONB3yEMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IpeICTaBiIeH B Tadume 11.
Tabmuua 11 — ITepeueHb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npenycmorpeno

9. MarepuajbHO-TeXHHYecKasi 0a3a, He00X0UMAast VISl OCYIeCTBJIEHMSI

06pa30BaTe.m>Horo nmpomecca mo IMCIHUMILJIMHE
CocraB MaTepuaaIbHO-TEXHUUECKOU 0a3bl IpeIcTaBlIeH B Tabuie 12.

Tabnuna 12 — CoctaB MaTepHanbHO-TEXHUUECKOMN 0a3bl

. . Howmep aynuropun
HanmeHnoBanue cocTaBHOM YaCcTU MaTEPUAIbHO-TEXHUYECKOM
Ne /m (ipn
6a3bl
HEOOXO0IUMOCTH)
1 MynbTrmeauiiHast JICKUHOHHAS ay AUTOPHS
2 CrneuunanusupoBanHas jadoparopus « Dnekrponunamuka u PPB» | B.M., 67, ayn 11-01a

10. ®oHa O1IEHOYHBIX CPECTB JIA MPOBeIeHUs MPOMEKYTOUHOI aTTecTAIMU

Oﬁyqammnxm o IUCIIUIIJINHC
10.1. CocraB (oH1a OIICHOYHBIX CPEJCTB MPUBE/IEH B Tadimie 13
Tabmuna 13 - CoctaB GoHIAa OIIEHOYHBIX CPENICTB ISl IPOMEKYTOYHOM aTTeCTAIIH

Buza npomexyTo4yHOM arrecTanuu

[TpumMepHbIii IepeyeHb OLIEHOYHBIX
CpeAcTB

DK3aMeH

CnmCcoK BOTIPOCOB K 9K3aMEHY;
3amaum;
TecTol.

10.2. TlepedeHb KOMIIETCHIIMH, OTHOCSIIMXCS K AWCIMIUIAHE, W JTambl WX (OPMUPOBAHUS B
IpoIecCe OCBOSHHS 00pa30BaTeIbHON MPOrpaMMBbl IPUBEACHBI B Ta0uIe 14.
Tabmumna 14 — IlepeueHb KOMIETEHIWA C YKa3aHUEM JTamoB WX (HOPMHUPOBAHHS B IPOIIECCE

0CBOEHHs1 00pa30BaTeNIbHOM MPOrpaMMBbl

Oransl GOpMHUPOBAHUS KOMIIETEHIIUH IO
Howmep cemectpa JTUCIUILTHHAM/TIPAKTHKAM B TIPOIIECCE OCBOCHMUS
OIl

OK-48  «cmocoOHOCTh  COBEpIICHCTBOBATH M Pa3BUBATh CBOW  HMHTEUIEKTYaJbHBIM U
OOILEKYIbTYPHBIA YPOBEHbY

1 Xumus

1 DKoJIOTHs

1 NudopmaTuka

1 duzuka

1 Marematrka. MaTemMaTH4ECKUI aHAIU3

1 BBenenue B crieuaibHOCTD

1 [TpuknagHas reoMeTpus U WHXKEHepHas rpaduka

1 MartemaTtuka (AHamuUTHYECKass TEOMETpUs U

TUHEeWHas anredpa)
2 BbezonacHOCTD KHU3HEAEATETHHOCTH
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2 [TpuknanHas reomeTpus U UHXEHepHas rpaduka

2 Marematrka. MaTeMaTH4ECKUI aHAIU3

2 dusuka

5 MartepuanoBenenue u TEXHOJIOT S
KOHCTPYKLMOHHBIX MaTepHaIOB

3 Teopust paIMOTEXHUUECKUX LIETIEH U CUTHAJIOB

3 dwusuka

3 DKOHOMHMKA

3 Marematuka.  Teopusi ~ BeposiTHOCTEH U
MaTeMaTH4ecKasi CTAaTUCTHKA

3 DNeKTpOTEXHUKA u AIIEKTPOHHKA.
DNEeKTPOTEXHUKA

3 Mexanuka

4 DnekTponpeoOpa3zoBaTeIbHbIE  YCTPOWCTBA U

CHUCTCMBI

Marematuka.  Teopusi ~ BeposiTHOCTEH U
MaTeMaTuyecKas CTaTUCTHKA

Mexanuka

DNEKTPOTEXHUKA U AIEKTPOHUKA. DJIIEKTPOHHUKA

Teopust paIMOTEXHUUECKUX LETIEW U CUTHAJIOB

MerTposnorus, cTaHAapTU3auUs U cepTUPUKALUS

CxeMoTeXHHUKA u MHKPOIIPOLICCCOPHBIC
yCTpOﬁCTBa B PAAHUO3JICKTPOHHBIX CUCTCMAX

ABpOoapoMBl U a3pONOPTHI

YcTpoiictBa (GopMUPOBaHUS U T€HEPUPOBAHUS
CUTHAJIOB

OCHOBBEI TCICBUACHUA

DNEeKTPOIMHAMHUKA u pacrnpocTpaHeHHe
paIoBOIH

OCHOBBI pauOJIOKAIIIHI

PanmnorexHuueckoe 000pyJ0BaHUE a3POIPOMOB

AHTeHHBI U ycTpoiicTBa CBY

BOpTOBLIC PAaaAUO3JICKTPOHHBIC CUCTCMBI

CxemMoTexHMKa u MHUKpPOIIPOLIECCOPHbIE
YCTpOICTBa B paAHOIEKTPOHHBIX CHCTEMAX

OpFaHI/I3 anus BO3AYUIHOTO ABUKCHUA

YcTpoiicTBa npuema 1 00pabOTKH CUTHAJIOB

BOSI[YH_IHBIG MNEPCBO3KHU U ABUAIMOHHBIC pa6OTH

YcrpoiictBa (pOpMHUPOBAHUS M T'€HEPHUPOBAHUS
CUTHAJIOB

OCHOBBI MEHE)KMEHTA

O [OO) O OO0 O oo/ojoly o1 (o1l o1 (o1 o1 (Obd B> P>

DNEeKTPOCBETOTEXHUIECKOE o0opyoBaHue
a’poJIPOMOB

ABUaNMOHHAs AJIEKTPOCBI3b

JleTHO-TEXHHUYECKHE XapaKTePUCTHKH
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BO3AYIIHBIX CYJI0B

Pannorexanueckoe 000py10BaHUE a3POIPOMOB

ABTOMaTH3UPOBAHHBIE CUCTEMbI YIIPABIICHUS

Teopust TpaHCIOPTHBIX CUCTEM

I/IH(I)OpMaI_[I/IOHHO'I/ISMepI/ITeJIBHLIC CHCTCMbI

VYpaBieHue Ka4eCTBOM

AHTeHHBI 1 ycrpoiictea CBY

VYipaBneHue nepcoHaaom

ABHANMOHHBINA aHTTIUUCKUHN S3BIK

[Tudposas 06paboTKa CUTHATIOB

ABuanumoHHas 0e30MacHOCTb

PaanosnexkTpoHHbIE CpesICTBA HAOMIOACHUS

ABHanMOHHAs METEOPOIIOT U

CpenctBa  aBUAllMOHHOM — DJIEKTPOCBSI3U U
nepenayu JaHHbIX

MOI[CJIHpOBaHI/Ie CHUCTCM U IPOLECCOB

Teopust HaIEKHOCTH

Bo3nymnoe npaso

Texumyeckas JUAarioCTuKa

PannorexHuueckue cpeacTtBa HaBUraluu U
MOCagKHU

Monenuposanue B PJIC

Cucrempl cbopa u 00pabOTKM TOJETHOM
nH(popManuu

be3omacHOCTE TIOIETOB

CHCTEMEI CBSI3U C NOABM>XXHBIMHU 00BbEKTaMU

OcHoBBI HHPOPMAITMOHHOHN 0€30MaCHOCTH

COTOBBIE CUCTEMEI CBA3H

Cucrembl 0TOOpaXkeHUsI THPOPMAILTUU

CHYTHI/IKOBBIC CUCTCMBbI paIMOHAaBUT'alluN

[TomexoycroitunBocts PTC

TexHu4yeckoe o0CITyXKUBaHUE
PaIMOdIICKTPOHHOTO 000y I0BaHHSI

O © (OO OV VIOVl © |©| 00 [ 00|00 0 [ O NININN NN NN

OCHOBBI U3MEPUTEITBHON TEXHUKHU

9

OKOHOMHKA B OpraHu3anus Mmpou3BOJACTBa

OIIK-11 «BnazeHue HaBBIKAMH CaMOCTOSTEIbHOH pabOThI, B TOM uucie B cdepe MpoBeACHUs

HAay4YHBbIX HCCIIeJOBaHUI

3

Teopust paIMOTEXHUUECKUX LIETIEH U CUTHAJIOB

Teopust paTIMOTEXHUUECKUX LIETIEW U CUTHAJIOB

OCHOBBI TE€JIEBUICHUA

DNeKTpoJUHAMUKA U pacrpocTpaHeHue
pasvoBOJIH

4
5
5
6

AHTeHHBI 1 ycTpoiictea CBY

7

AHTeHHBI 1 ycTpoiictBa CBY

OIIK-21 «crmocoOHOCTh M TOTOBHOCTH HCITOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
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JMCITUILIMH B IPO(ECCHOHATIBHOM IeITEIbHOCTH, IPUMEHATh METOIbI MATEMAaTHYECKOTO aHAIN3a
MOACIIMPOBAHUA, TCOPCTUUCCKOTO W OSKCICPUMCHTAJIIBHOTO HCCICAOBAHHUA TIpH PCIICHUU
po(hecCHOHANBHBIX 3a7aW»

1 Xumus

Marematuka (AHadUTHYECKas TEOMETPHUS U
JTUHeWHas anredpa)

duzuka

Marematnka. MaTeMaTH4YECKUN aHAJIN3

Marematnka. MaTeMaTH4YECKUHN aHAJIN3

dusuka

DJEeKTPOTEXHUKA u HJIEKTPOHUKA.
DNEeKTPOTEXHUKA

duzuka

Marematuka.  Teopusst ~ BEpOSTHOCTEM U
MaTeMaTH4ecKasi CTaTUCTUKA

TeopI/IH PATUOTCXHUYCCKHX ueneﬁ 1 CUTHAJIOB

A WO W W W NN

DnexTponpeoOpa3oBaTeIbHblE YCTPOWCTBA U
CUCTEMBI

Maremaruka.  Teopuss  BEpOSTHOCTEM U
MaTeMaTH4ecKasi CTaTUCTHKA

Teopust paIMOTEXHUUECKUX LIETIEW U CUTHAJIOB

DJEKTPOTEXHUKA U ANIEKTPOHHUKA. DIEKTPOHHUKA

OcHOBEI paanoJIoOKanuun

YcTpoiictBa (GOPMHPOBAaHUS U TEHEPUPOBAHHS

(2 B I 2 N I S B S R S

CHUTHAJIOB

DIIeKTPOANHAMUKA u pacipocTpaHeHue
PaIoOBOIH

CxeMOTeXHUKA u MHUKPOIIPOICCCOPHBIC
yCTpOﬁCTBa B PAAHUO3JICKTPOHHBIX CUCTCMAX

CxemMoTexHHKa u MHUKpPOIIPOLIECCOPHBIE
YCTpOICTBa B paAHOIEKTPOHHBIX CUCTEMAX

YerpoiicTBa nmpuema u 00pabOTKHA CUTHAJIOB

BOpTOBHe PAAUOIJICKTPOHHBIC CUCTCMBI

YcrpoiictBa (pOpMHUPOBAHUS M T'€HEPHUPOBAHUS
CHTHAJIOB

AHTeHHBI 1 ycTpoiicta CBY

DJEeKTPOCBETOTEXHUYECKOE obopynoBaHue
a’poJPOMOB

Pannorexnuueckoe 000py10BaHUE a3POIPOMOB

Pannorexanueckoe 000py10BaHUE a3POIPOMOB

[Mudposas 06paboTKa CUTHATIOB

NHupopmaninoHHO-U3MEPUTENBHBIE CHCTEMBI

ABI/IaHI/IOHHaﬂ OJICKTPOCBSA3b

AHTeHHBI 1 ycTpoiictea CBY

O NN N NN O] O OO O OO O

Papnorexnuueckue cpencrBa HaBUTalud U
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IocCaaKu

ABI/IaI_II/IOHHaSI MCTCOpPOJIOruAa

MOI[GJ'II/IpOBaHI/IG CHUCTCM U IPOLECCCOB

PannosnexTpoHHbIe CpencTBa HAOIIOICHUS

o |00 00|

HpOI/I?»BOI[CTBeHHaSI
HUCCICO0BATCIIbCKasA pa60Ta

MMPpaKTHUKa HAYy4YHO-

CpencrBa  aBMAIMOHHOM

nepeaaun JaHHbIX

DJIEKTPOCBS3U |

Monenuposanue B PJIC

CHucTeMBl CBSA3H C IIOABHMKHBIMHU 00BEeKTaMu

Cuctembl 0TOOpakeHus: HHGOpMaIK

COTOBBIE CUCTEMEI CBA3H

Cucrempl cOopa u 00pabOTKM IOJETHOMN

uH(popManuu

©O| © (V||| ov| o

CHYTHI/IKOBBIC CHUCTEMBI paJuOHaBUTralluK

[IK-158 «crmocoOHOCTh OpraHHU30BbBIBATL U HPOBOAUTH 3KCICPUMCHTHI I10 3aJlaHHOM METOJMKE U

OCYHICCTBJIATH aHAJIN3 MMOJTYYCHHBIX PE3YyJIbTATO»

1

OKoorusA

XuMus

dusuka

MaTepI/IaHOBCﬂeHI/Ie u TECXHOJIOT U

KOHCTPYKIHUOHHBIX MAaTCPUATIOB

duzuka

BHCKTPOTCXHI/IKE[ n OJICKTPOHUKA.

DJIEKTPOTEXHUKA

Mexanuka

duzuka

Mexanuka

DNEeKTPOTEXHUKA U IIEKTPOHUKA. DIIEKTPOHUKA

OCHOBBI TeIEBUACHUS

O OB P WW W (N N (PP

YcTpoiictBa GopMUpOBaHUS U TEHEPUPOBAHUS
CUTHAJIOB

BHCKTPO,Z[I/IHaMI/IKa n PacupoCTpaHCHUC

paIoBOIH

AHTeHHBI 1 ycTpoiicta CBY

o [ O Ol

YcTpoiictBa (GopMUPOBaHUS U T€HEPUPOBAHUS
CUTHAJIOB

7

AHTEeHHBI U ycTpoiicTBa CBY

TIK-160 «CIIOCOOHOCTH COIIOCTABIIATD

TCOPCTUUCCKHU

000CHOBaHHEIE pemicHud n

SKCIICPUMCHTAJIBHBIC JTaHHBIC U 000CHOBBIBATD IMPpaBHUJIbHOCTDb BI)I6paHHOI\/'I MOZACIIN MMPU PCUHICHUH

po(heCcCHOHATTFHBIX 33712y

1 dusuka
2 duzuka
3 dusuka
3) DneKTpoauHAMUKA u pacIpoCcTpaHeHHe
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paMoBOIIH
6 Opranu3anusi BO3IyIIHOTO ABHKEHHS
6 AHTeHHBI 1 ycTpoiicta CBY
7 AHTeHHbI U ycTpoiictBa CBY

10.3. B kauecTBe KpUTEpUEB OLCHKH YpPOBHS C(HOPMHUPOBAHHOCTU (OCBOCHUS) y OOyUYaIOMIMXCS
KOMIIETEHIIMH NMPUMEHSAETCS LIKaJla MOAYJIbHO—PEUTHHIOBOM CUCTEMbI YHUBepcuTeTa. B Tabmiuue
15 mnpencraBnena 100—OamnbHast W 4-0ayulbHash IIKaNbl I OIEHKH COPMHPOBAHHOCTH
KOMIIETECHIINH.
Tabnuua 15 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMIIETSHIUH

OrieHKa KOMITETCHIINU

100-
OaJuIbHAs
[IKasza

4A-GasuipHas
LK1

XapaxrepucTuka chopMUPOBAHHBIX KOMIIETEHIIUH

85<K <100

«OTJIMYHO»
(GaYTCHO»

- oOyuaromuiics TyOOKO M BCECTOPOHHE YCBOMJ MPOTPAMMHBIN
MaTepua;

- YBEPECHHO, JIOTHYHO, MTOCJIEI0BATEIBHO U TPAMOTHO €T0 U3JIaracT,

- ONHUpAasCh HA 3HAHUS OCHOBHOM M JIOTOJIHUTEIBHOW JIUTEPATYPHI,
TECHO TPHBSI3bIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHHS C MPAKTUUECKON
JEATeIHOCTBIO HAIIPABJICHNUS;

- yMeJo 000CHOBBIBAET M apIyMEHTHPYET BBIIIBUTAEMbIC UM UICH;

- JIeJIae€T BLIBOABI M 0000IIECHNS;

- CBOOOIHO BJIaJICET CHCTEMOM CIIeUATN3MPOBAHHBIX TIOHITHH.

«XOpOoLIo»
(Ga4YTCHO»

- o0yyJaroluiicss TBEpO0 YCBOWII MPOTrpaMMHBINA MaTepual, TpaMOTHO U
10 CYIIECTBY M3JlaraeT ero, OINHPasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

- HE JIOMyCKAaeT CYIIECTBEHHBIX HETOUYHOCTEH;

- YBS3bIBAaCT YCBOEHHBIC 3HAHHS C MPAKTUYECKOW eATEIbHOCTHIO
HaIPaBJICHUS;

- ApryMEHTHPYET HAyJHBIC ITOJI0KCHHS,

- JIeJIaeT BLIBOABI M 0000IIECHNS;

- BJIQJICET CHCTEMOM CIEIMaIn3UPOBAHHBIX IMOHSATHH.

55<K<69

«yJIOBJIETBO-
PUTEITHHO
«3AYTEHO

- 00y4Jaromuics YCBOMJI TOJBKO OCHOBHOW MPOTpaMMHBIA MaTepuall,
M0 CYILIECTBY M3JIaraeT ero, Onupasichb Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPaTypHl;

- JIOIMYCKaeT HEeCYIECTBEHHBIE OTMOKHU U HETOUHOCTH;

- HCTBITHIBAET 3aTPyIHEHUS B MPAKTUYECKOM NPUMEHEHUH 3HAHUI
HaIpaBIICHUS;

- c1ab0 apryMeHTUpPYET Hay4YHbIE TIOJIOKEHUS;

- 3aTpyaHsieTcs B (OPMYJIHPOBAHUH BBHIBOJIOB U 0000IIEHUI];

- YACTUYHO BJIAJICET CUCTEMOM CIIEIUATU3UPOBAHHBIX MOHSITHH.

«HCYOBJICTBO
PHUTCIILHO»
«HE 3a4YTCHO»

- oOydJarommiics HE YCBOWJI 3HAYUTEIHLHOW YacTH MPOrPaMMHOTO
MaTepHana;

- JIOMyCKaeT CyIIeCTBEHHbIE OMMOKM H  HETOYHOCTH
paccMOTpeHHH IPoOJIeM B KOHKPETHOM HalpaBJICHUH,

- HCTIBITBIBACT TPYJHOCTH B MMPAKTUICCKOM IMTPUMEHCHUH 3HAHU;
- HE MOKET apTyMEHTHUPOBATh HAyYHBIC MTOJIOKCHHS,

- He (hOpMYJIHPYET BHIBOJIOB M 00OOIICHUH.

npu

10.4. TumoBble KOHTPOJIbHBIC 33JJaHHS WA UHBIE MaTEPUAIIbI:
1. Bonpocs! (3agaun) 1ist 9k3aMeHa (tadsuma 16)

Ta6mmia 16 — Borpocs! (3amaun) 115 2K3aMeHa

Ne i/t

[Tepeuens BompocoB (3a1a4) AJs HK3aMEHa

1.

Pu3nyecKuil CMbICI YpaBHEHMI MakcBeia.
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2. Cuna Jlopenna.

3. ToK NpOBOJUMOCTH.

4. Tok cMmeleHus1, MOISIPU3AIMOHHBIN TOK.

S. SIBneHue IEKTPOHHOM NOJIIpU3ALIH.

6. MarepuanabHble YPaBHEHUS JUIsI SJIEKTPHUECKOr0 U MAarHUTHOTO TOJICH.
7. AHU30TPOIHBIE CPeJibl, MOHSITHE TEH30PAa.

8. KommiekcHasi IUdIeKTpuiecKast IPOHUIIAEMOCTb.

9. Bekrop IloliHTHHTA.

10. ['paHn4HBIE yCI0BUS VISl JEKTPUYECKOI0 U MAarHUTHOTO NOJIEH HA METaJlIe.
11. [Tnockue, chepruyeckre U LUIMHIPUIECKHE BOJIHBIL.

12. Uto siBrisseTcst pu3nuecKoi MpUIMHOM u3mydeHus OM BosH?

13. DneMeHTapHbIM 3IEKTPUUECKUN U3TyUYaTellb.

14. Jlnarpamma HanpaBJIeHHOCTH 3JIEMEHTAPHOTO 3JIEKTPHUUECKOT0 U3TyyaTes.
15. XapakTepUCTUYECKOE CONPOTUBIICHNE BAKYYMA.

16. MarHuTHBIH TOK.

17. DJIEMEHTAPHBIN 1EeJIEBON U3ITydaTelb.

18. da3oBasi CKOPOCTh B TUDIICKTPUKE.

19. ITonsiTHE TITyOMHBI MPOHUKHOBEHHSI.

20. Buibl nossipuzanuu.

21. Yron Bproctepa, noiHoe BHYTpEeHHEE OTPaXEeHHE.

22. Tumbl BOJIH B BOJTHOBOJIE, KJIacCU(DUKAIINS.

23. da30Basi CKOPOCTb B BOJTHOBOJE.

24, Kputndeckast JuinHa BOJHBI B BOJIHOBOJIE.

25. JInHa BOJIHBI B BOJTHOBOJIE.

26. OCHOBHOM THII BOJIHBI B BOJTHOBOJIE.

217. W3nygaromiue meny Ha CTeHKaX BOJTHOBOJA.

28. JmarpaMma TUIOB KoseOaHH IPSIMOYTOJIbHOTO BOJHOBOJIA.

29. PannoBonHBI B CBOOOTHOM MPOCTPAHCTBE.

30. 3oHbl PpeHens.

31. 3eMHBbIe BOJIHBI, MX MOTJIOIIEHHUE.

32. CocTaB u cTpoeHHe Tponochepsl.

33. JwsnekTpudeckasi NPOHUIIAEMOCTh U MOKa3aTesb MPETOMIICHHs TPOTIochepshl.
34. Pedpaxius pagroBoaH B Tponocdepe.

35. [TornomieHne paaroBOJIH B Tporocdepe.

36. Oourme cBoiicTBa HOHOCHEPHI.

37. MexaHH3MBbl M HICTOYHUKH HOHU3ALIMU B HOHOCheEpE.

38. OCHOBHBIC HOHM3UPOBAHHBIE 00JIACTH HOHOCHEPHI.

39. [TornomieHne u OTpaxeHNe PaJHOBOJIH B HOHOC(hEpE.

40. PacnipocTpaHeHue panoBOJIH MPU HAIWYUH MOCTOSSHHOTO MarHUTHOTO TOJISL.
41. Oco0EHHOCTH pacpOCTpaHEHUsT KOPOTKUX PaTMOBOJIH.

42. Ocobennoctu pacupoctpanenus YKB

2. Bornpocs! (3amaun) uist 3aueta / auddepenunpoBanHoro 3adera (tadbmauma 17)
Tabnuna 17 — Bonpocs! (3agaun) ans 3adera / qudd. 3ayera

Nen/m | [lepeuens BompocoB (3a1a4) s 3a4eta / TudhepeHIIMPOBAHHOTO 3a4eTa

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

3. Tembl W 3amaHue sl BBIMOJHEHHUS KypCOBOW pabOTHI / BBIMOJHEHHS KypCOBOTO IPOEKTa
(Tabmuna 18)
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Tabmuua 18 — IlpumepHblii mepeueHb TEM Ui BBIOJHEHUS KypCOBOH palOoThl / BBINOJIHEHUS

KypCOBOT'O IIPOEKTA

Ne i/t

[TpuMepHBIii IepedeHb TeM IS BBIOJIHEHHS KYPCOBOW PaOOThI / BBITOTHEHHS
KypPCOBOTO IPOCKTa

Y4eOHBIM IJIAHOM HE MPETyCMOTPEHO

4. Bonpockl 1715 IPOBEICHHSI IPOMEKYTOUYHOW aTTeCTalluy IPH TeCTUpoBaHuu (Tadmuia 19)

Tabnuua 19 — [IpumepHbIii mepeueHb BOIIPOCOB Ik TECTOB

Ne n/mt [IpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB
1. BonnoBele ypaBHeHus ['enbMroibsLa 3To

e BEKTOPHbIEC BOJHOBbIC YPABHEHHS I TAPMOHUYECKHX I10JIeH,
3alMCaHHble B KOMILUIEKCHOH (hopme;

® BEKTOPHBIE BOJHOBBIE YPABHEHMSI, [I03BOJISIOIINE ONKUCHIBATH
HErapMOHHMUYECKUE IEKTPOMATrHUTHBIE TOJIS;

® BEKTOpHBIE BOJIHOBBIE YPABHEHMSI, OIIMCHIBAIOLIUE 3JIEKTPOMArHUTHBIE
IOJISI B IUDJIEKTPUYECKOM CpeJie MPU YCIOBUM OTCYTCTBUSI CTOPOHHUX CHII
AJIEKTPUYECKOTO TUIIA.

2. «KonnuecTBo 351eKTprUeCcTBa, BBIXOASIIETO 32 HEKOTOPHIN IPOMEKYTOK BPEMEHHU
gyepe3 3aMKHYTYIO TOBEPXHOCTh S, OTpaHMYUBAIOIIYI0 00heM V, paBHO BEIMUUHE
YMEHBIIICHUS HAaXO1Ierocs B 00beMe 3apsia ( 3a TOT K€ POMEKYTOK
BPEMEHUY.

DTO0 onpeaeneHne XapakTepusyer:
e 00BEMHYIO INIOTHOCTB HJIEKTPUYECKOTO 3aps/ia;
® 32aKOH COXPaHEHHs JICKTPHYECKOro 3apsiia;
e 3akoH Oma B nuddepenimanpHON Gopme.
3. CornacHo 3aKOHY HENPEPBIBHOCTH MTOCTOSHHOT'O 3JIEKTPUUECKOTO TOKA
®  KOJIMYECTBO JIEKTPUUECTBA, BBIXOAIIETO 32 HEKOTOPBIN IPOMEKYTOK
BPEMEHU Yepe3 3aMKHYTYIO TOBEPXHOCTh S, OTpaHUYMBAIONIYIO 00bheM V,
PaBHO BEJIMUMHE YMEHBILIEHUS HaXOAsIIerocst B o0beme 3apsijia g 3a ToT
e MPOMEKYTOK BpEMEHH;
® TOK 4Yepe3 JIIOOYI0 3aMKHYTYIO IOBEPXHOCTh PaBeH HYJII0 M JINHUHU
NMOCTOSTHHOT'0 TOKA HeNpPEePbIBHBI, T.€. 3aMKHYTHI CAaMH Ha ce0,;
® [Ipe/es OTHOIIEHUS TOKA MPOBOJUMOCTH CKBO3b HEKOTOPBIHA AJIEMEHT
MMOBEPXHOCTH, HOPMAJIbHBIN K HAIIPABJIECHUIO IBUKEHUS 3apsHKEHHBIX
YaCTHII, K TUIOIIAJIN ATOTO dJIEMEHTa S, TIPH YCIOBUH, YTO S CTPEMHTCS K
HYJIIO.
4 Vpasuenue Ilyaccona V> E= 1 grad (p +p" ) MO3BOJIIET OMKCAThH
a
® 3JEKTPOCTATUUECKOE IOJIE B CPEE, I'/I€ OTCYTCTBYIOT CTOPOHHUE 3apsi/Ibl
U TOKHU;
® CTalMOHApPHOE I0JIE;
® 3JIeKTPOCTaTHYeCKOe I1oJIe.
e O e Bekrop Iloiitunra 77 = lE xH J

e yKa3bIBaeT HANPaBJieHHEe PACIPOCTPAHEHHS YJIEKTPOMAarHUTHOM
IHEPIruH;

®  OonpeAcACT MOJIAPU3ALUTIO BHGKT”pOMaFHI/ITHOfI BOJIHBI,




20

XapaKTepPU3yeT MJIOTHOCTh FIEKTPUYECKOTO TOKA MPOBOANMOCTH.

Kpurepuii knaccudukanuu cpen no 3eKTPUIECKHM CBOMCTBaM
(YoenpHOM 3IEKTPUYECKON TPOBOUMOCTH) 3aBUCHUT OT

CPEIHETO 32 NEPHUOJI 3HAYECHUS SHEPTUH JIEKTPOMAarHUTHOTO MOJIS;
HanpasyieHusa Bekropa [loltrnra;

4aCTOTHI.

OTHOCUTENBHOCTH KIacCU(PHUKAIINK CPEJI [0 STEKTPHUUECKUM CBOHCTBAM
o0ycroByieHa

3aBHCHMOCTBHI) KPUTEPHs KJIACCH(PUKAIMHT OT YaCTOThI;
HEJIMHEHHOM 3aBHCUMOCTBIO TAPAMETPOB CPEJIbI OT BPEMEHHU;
3aBHCUMOCTBIO CBOMCTB CpEJIbl OT BEKTOPOB AJIEKTPOMATHUTHOTO TIOJISI.

ITo xapakTepy pacupeleeHns CUIOBbIX JIMHUN B IPOCTPAHCTBE MOJIA
JEIISATCS Ha

rapMOHHYECKHE U HETapMOHUYECKHUE;

CTAaLlMOHAPHBIE U COJICHOMIANIbHBIC;

BHXpPeBble M NOTEHIHAJIbHbBIE.

Bexkrop IloiiTuHra umeer pasmMmepHoOCTb
MarauTHON uHaykuuu (Tn);
anekTpudeckoro cmemeHus (Ki/m);
ILI0THOCTH MomHocTH (BT/M?).

10.

Jlemma Jlopenna B quddepeHnmanbHoi popMe BBIpakaeT CBSI3b MEXKITY
CTOPOHHMMH TOKAMH H MOJISIMH B IBYX Pa3JTHYHBIX TOUKAX
NPOCTPAHCTBA,

CTOPOHHMMH TOKaMH U MOJISIMH B IBYX Pa3IMUHBIX 00JaCcTAX
MIPOCTPAHCTBA;

napaMeTpaMH CpeJl ¥ MOJISIMU B JIBYX Pa3JIMYHBIX TOYKAX MPOCTPAHCTBA.

11.

Jlemma JlopeHma st 6€CKOHEYHO OOJIBIIOTO 00BeMa MPEACTABISAET CO00H
MaTEMaTHYECKYIO 3aMUCh

teopeMsl ["aycca-OcTporpaackoro;

TeopeMbl B3aUMHOCTH,

TEOPEMBI STMHCTBEHHOCTH PEIICHUH YPABHCHHIA YJICKTPOTHHAMUKH.

12.

B cootBeTcTBHM C IIPUHIUIIOM HepeCTaHOBOHHOﬁ I[BOﬁCTBCHHOCTH,
pacnipoCTpaHCHHBIM Ha cnyqaﬁ HaJIn4usi B paCCManI/IBaCMOﬁ o0iactu
CTOPOHHHUX UCTOYHUKOB MOHOXPOMATUYCCKOTO ITOJIA (cpe)Ia
HpOBO,Z[}IH_IaSI), NEPCCTAHOBKA BBITIOJIHACTCS 110 CHGI[YIOH.ICﬁ CXEMC!:

EoH, & <>—u,;
EoH, & < —1, 0" <0,

EH, g, <> —pu,, 07 <>—3 (npaBuibablii oTBeT!).

13.

B cooTBeTCTBUM C PUHUUIIOM NEPECTAHOBOYHOM JBOMCTBEHHOCTH,
pacrpocTpaHEeHHBIM Ha CiIy4yail HaJIM4Us B pacCMaTpHUBAaeMOM 00J1acTH
CTOPOHHUX UCTOYHUKOB MOHOXPOMATHYECKOTO OIS (cpena
JIMAJICKTPUIECKAst ), IEPECTAHOBKA BHITIOJHIETCS 10 CIASAYIOIIECH cxeMe:

EoH, &, <>—1,;
E<H, g, <>—p,, 8 <=0

EH, 8, <>—u,,0" <>—3 " (MpaBuibHEIi 0TBET!).

14.

I[CJ'I@HI/IG cpea Ha HEJIWHEHHBIC U JIMHEHHEIC O6YCJ'IOBJ'IGHO
3aBUCUMOCTBIO (HCSaBI/ICI/IMOCTLIO) UX TTapaMETPOB OT KOOPAUHAT CPCIbl,
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3aBHCHMOCTBIO (HE3aBUCUMOCTBIO) UX ITApaMETPOB OT BPEMEHH;
3aBHCHMMOCTBIO (He3aBHCHMOCTBHI0O) HX IapaMeTPOB OT 3HAYCHU I
BEKTOPOB MOJIA.

15.

[To xapakTepy 3aBUCMOCTH CBOMCTB CPEbl OT HAMPABJIEHUS CPEIbI
JICISATCS Ha:

HeJIMHEHHBIC U JIMHEHHEIC,

H30TPOIHbIC U AHU30TPOIHbIE;

OJHOPOJIHBIE U HEOJJTHOPOJIHBIE.

16.

[To xapakTepy 3aBUCMOCTH CBOMCTB CPEJbl OT KOOPJUHAT CPEJIbl ACIATCA
Ha:

HEJIMHEHHBIC U JIMHEHHEBIC;

M30TPOITHBIE U AHU30TPOITHBIE;

O/THOPO/IHbIE U HEOJHOPOJHbIE.

17.

[To xapakTepy 3aBUCMMOCTH CBOWMCTB CPEbl OT BEKTOPOB
AJIEKTPOMATHUTHOTO ITOJISL CPEABI NEIIATCS Ha:
HeJIMHEeHHbIe M JINHeHHbIE,

M30TPOITHBIE U AHU30TPOIIHBIE;

OJHOPOJIHBIE U HEOJHOPOIHBIE.

18.

MaTepHaHLHBIe ypaBHCHI/Iﬂ BHGKTpOMaFHI/ITHOFO I10JI CBA3BIBAKOT Me)KI[y
coboii

BEKTOPBI 3JIEKTPOMATHUTHOTO 1OJIsI ¥ IapaMeTPhI Cpe/ibl;

BeKTOpBI II0JIsI U KOOpI[I/IHaTBI TOYKHU HaGJIIO[[eHI/IH;

[1apaMeTPbI CPel U FHEPIUIO DJIEKTPOMArHUTHOIO MOJIs.

19.

VYpasaenust Makceiia B 1uddepeHuaibHoil popme CBA3bIBACT MEKIY
coboit

3HAUYEHMSI BEKTOPOB JIEKTPOMArHUTHOTO MOJISl B pacCMaTpPUBAEMOM
o0beMe ¢ 3apsiaMH U TOKaMH, MPOTEKAIOIIUMH B 3TOM 00bEME;
3HAYEHUS] BEKTOPOB JJIEKTPOMATHUTHOIO 1OJISI B HEKOTOPOii TOUKe
cpelbl ¢ COBOKYIHOCTBIO IVIOTHOCTEH 3apPsiIOB M TOKOB B 3TOH TOYKe;
BEKTOPHI 2JIEKTPOMArHUTHOTO TOJIS C TTapaMeTpaMu CPeJibl, T
HaOII0AETCs DJIIEKTPOMArHUTHOE TIOJIE.

20.

VYpaBHeHust MakcBeiia B UHTETpajbHON (pOpME CBSA3BIBAET MEXTY COOOM
3HA4YeHHUs] BEKTOPOB 3JIeKTPOMATHUTHOIO MOJIS1 B pacCMATPHBaeMOM
o0beMe € 3apsiIaMH M TOKAMH, IPOTEKAINMH B 3TOM 00beMe;
3HAYEHUS BEKTOPOB 3JIEKTPOMATHUTHOIO TOJIsI B HEKOTOPOU TOUKE CpeJibl
C COBOKYITHOCTBIO IJIOTHOCTEN 3apsiZI0B U TOKOB B 3TOM TOUKE;

BEKTOPBI 3JIEKTPOMATHUTHOTO I0JIS C TapaMeTpaMH CPEJIbl, e
Ha0JII01aeTCsl SIEKTPOMAarHUTHOE TOJIE.

21.

[TpyHIMII HENPEPBIBHOCTU CUJIOBBIX JINHUN MarHUTHOTO TTOJIS
00yCIJOBIIEH

3akoHOoM Oma B auddepeHmaisHoi popme;

PaBEHCTBOM HYJIIO IMBEPreHIMH BeKTOPa MATHUTHON HHAYKIMH (B
COOTBETCTBUM ¢ 4-M ypaBHeHHeM MakcBesliia B 1M depeHInaNbHOM
dopmedivB =0);

MaTEpHUAIbHBIMUA YPABHEHUSIMHU YIEKTPOMArHUTHOTO IOJISL.

22.

B ocnoBanmu 1-ro YPaBHCHUA MakcBea IeXKUT

3aKOH HCTIPCPBIBHOCTHU NOCTOSAHHOI'O 3JICKTPUUCCKOT'O TOKA,
3aKOH COXpPaHCHHA SJICKTPUUCCKOTO 3apsja,

3aKOH IMOJHOI'0 TOKA.
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23.

B ocHoBanuu 2-ro ypaBHeHHsI MakcBeIia JIEKUT
3aKOH 0 MATHUTHON HHIAYKUMH;

3aKOH COXPaHEHUS AIEKTPUUECKOTro 3apsa;
3aKOH MOJHOTO TOKA.

24.

OO0O0OIICHHBIH 3aKOH 3JICKTPOMAarHUTHOW WHIYKIIUH OCHOBAH Ha
3aKOHE MOJIHOTO TOKa,

ONBITHOM 3aKOHE 00 3JIEKTPOMArHUTHON WHIYKIIUH;

3akoHe OMma B quddepennmanpaoi hopme.

25.

[TepemMeHHOE BO BPEMEHH AJIEKTPUIECKOE T10JIe HE3aBUCHMO OT CBOMCTB
Cpebl PUBOTUT K MOSIBIICHUIO

MOTEHIMATIBHOTO 3JICKTPUUYECKOTO TOJIS;

MOCTOSIHHOTO AJICKTPHUUECKOTO TOJIS;

BHUXPEBOT0 MATHUTHOI'O 1OJISI.

26.

HenpepbIBHOCTH CUIIOBBIX JIMHUI MAarHUTHOTO TOJIsI 00yCIIOBIIEHA
3aKOHOM IIOJIHOT'O TOKa;

4-m ypaBHeHueM MakcBeJsuia B AuddepeHunanbHoii popme (diVB =0
);

3aKOHOM 00 3JIEKTPOMarHUTHON MHAYKLIHH.

217.

K crporum meTonam penieHus: ypaBHEHHH 3JIEKTPOIMHAMUKHA OTHOCHUTCS
METO/I pa3jieieHNsl epeMeHHbIX;

METOJT BOJHOBOM ONTHKM;

METOJ T€OMETPUYECKOMN ONTUKH.

28.

K crporum meTonam perieHys ypaBHEHHUM 2JIEKTPOAUHAMUKHA OTHOCUTCS
METOJ, F€OMETPUYECKON ONTUKY;

METO]I BOJTHOBOM ONTHUKH;

METO/l, OCHOBAHHBII HA HCN0J1b30BaHNH (popmyabl Kupxroda.

29.

K cTporum metonam perieHus ypaBHEHUN 3JIEKTPOJIUHAMUKN OTHOCUTCS
METO/ pelleHUs 32424 Ha U3Jy4YeHUe U3BECTHBIMM UCTOYHMKAMH B
HEOrpaHM4YeHHON OJHOPOIHOM cpese;

METO]I BOJTHOBOM ONTHUKH;

METOJI FEOMETPUYECKON ONTHKH.

30.

[TpuGm>xeHHBIM METOAOM PEIICHUS 33714 SJICKTPOINHAMUKH SIBIISICTCSI:
MeTO/] BOJTHOBOH ONTHKH;

METO/I pa3/IeJICHUs] IEPEMEHHBIX;

METOJI 3€PKaJTbHBIX N300paKCHHII.

31.

[TpuOIMKEeHHBIM METOOM PELICHUS 33134 IIEKTPOIMHAMUKY SBIISETCS:
METO/J reOMeTPUYECKOM ONITHKHU;

METOJI pa3/IeJICHUS IEPEMEHHBIX;

METO/1 3epKajIbHbIX M300paKEHUH.

32.

BBenenne KOMIIEKCHON AUAIEKTPUYECKOU MPOHUIIAEMOCTH IT03BOJISIET
cienaTh CUCTEMY YPaBHEHHUE 3JIEKTPOMArHUTHOTO MOJIsi CHMMETPUYHOM;
MPUMEHUTH K PEIICHUIO YPABHEHUS dJIEKTPOMArHUTHOTO MOJIST METOT
pasaeneHus NepeMeHHbIX;

NMPUBECTH YPABHEHHUSA 3JIEKTPOMATHUTHOIO MOJISA VISl
MOJIYNIPOBOASILICH U MPOBOASIIIEH CPeAbl K BUAY YPABHEHUI sl
AMDJIEKTPHUKA;

3anucaTh ypaBHeHHs MakcBelia B KOMIUIEKCHOU (popme.

33.

Cpena cuntaercst ueaqibHBIM IPOBOTHUKOM €CITH
ee yJelibHas AJIeKTpUYecKasi MPOBOJIMMOCTb CTPEMHTCS K eTuHUIIE (
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7, —1);
€€ yZenbHas dJIeKTpUIecKas IPOBOAUMOCTb CTPEMHTCA K HYJIIO (7, —> 0);

ee yleJabHas dIeKTpuYecKasi MPOBOIUMOCTh CTPEMUTCS K
0eCKOHEYHOCTH (), — ©).

34.

Cpez[a CUHUTACTCA NACAaJIbHBIM I[I/ISJ'IGKTPI/IKOM cClin

ee yJleJbHas AJeKTPUIeCcKas IPOBOAUMOCTb CTPEMUTCS K €IUHHULIE (

7, >1);

ee ylieJibHasl JJIEKTPUYeCKasi MPOBOAUMOCTb CTPEMHUTCH K HYJIIO (

7, —>0);

cc y,IIGJIBHaSI SHCKTpI/I‘-ICCKaH HpOBOI[I/IMOCTb CTpeMI/ITCSI K 6€CKOHCLIHOCTI/I
(y, > o).

35.

Ecnu B paccmarpuBaemoii cpezie Ha 3aJaHHOM 4acTOTE TOKM CMEIICHUS
peo0IIaaroT Hal TOKAaMH MPOBOJUMOCTH, TO CPEJla CAUTACTCS
AMIJIEKTPUYECKOM;

MIPOBOISILIECH;

MOJTYPOBOJISIICH.

36.

Ecnu B paccmaTpuBaemoil cpezie Ha 3a1aHHOM 4acTOTE TOKU
MIPOBOAMMOCTH MPe0OIaTat0T HaJl TOKAMU CMEIICHHUS, TO CPeJla CYMTACTCS
JIADIIEKTPUYECKOM;

MPOBOASILIEI;

MOJTYPOBOJISIICH.

37.

Ecnu B paccmarpuBaemoii cpezie Ha 3aJJaHHOM 4acTOTE TOKH CMEIICHUS
COM3MEPHUMBI 110 BEJIMYUHE C TOKAMU ITPOBOJAUMOCTH, TO CPEAA CUUTACTCS
JUDJIEKTPUYECKOM;

MPOBOSIEH;

MOJIYIIPOBOASIIIECH.

38.

B cooTBeTcTBUM ¢ TEOPEMOI €JMHCTBEHHOCTH

NPH 32JaHHBIX HAYAJIBHBIX U TPAHUYHBIX YCJIOBHSAX He MOKeT ObITh
JABYX Pa3HbIX pelleHHil ypABHEHUH 3JIEKTPOMATHUTHOIO 10JIf;

IIPY 3a/1aHHBIX Ha4yaJbHBIX U TPAHUYHBIX YCIOBUSX, a TAKXKE MpU
3aJJaHHOM paclpe/ie]IeHud U OJTHOBPEMEHHOM J€MCTBUU HCTOUHUKOB
051, TOJIHOE TI0J1€ OYJET ONpeNensIThCsl BEKTOPHON CyMMOM BCEX
MCTOYHUKOB TOJIS;

MarHMTHBIE CUJIOBBIE JINHUU BCET/1a CLETUIEHBI C TOJHBIM TOKOM, KOTOPBIH
SBJIIETCS. CYMMOM TOKOB ITPOBOAMMOCTH M TOKOB CMEILIECHUS.

39.

MarsauTtHoe 1oJie co3IaeTcs

KaK TOKAMH MPOBOJAUMOCTH, TAK U TOKAMM, OIPeAe I I0IMMUCS
H3MEHEHHEM JJIEKTPHUYECKOI0 10Jisl BO BpeMeHH;
HCIIOABN>XHBIMU BHGKTpI/I‘IeCKI/IMI/I 3ap;1z[aMH;

HCIIOABN>XHBIMU BHGKTpI/I‘IeCKI/IMI/I 3ap51z[aM1/1 1 TOKaMH.

40.

Bcskoe n3mMeHeHre MarHUTHOTO TI0JIS BO BPEMCHH HE3aBUCHUMO OT
mapaMeTpoOB CPCAbl BbI3BIBACT ITOSABJIICHUC

BHXPEBOI'0 3JICKTPUYECCKOI'0O 11015,

MOTCHIHUAJIBHOT'O 3JICKTPUUYCCKOT'O ITOJIA;

CTAlMOHAPHOI'0 3JICKTPOMATrHUTHOT'O ITOJIA.

41.

B coorBercTBuM ¢ 3-M ypaBHeHHeM Makcseinta divD = p moTok BekTopa
AIIEKTPUYECKOTO cMeleHus D uepe3 3aMKHYTYIO TOBEPXHOCTh S paBeH
CyMMe 3apsiioB, HMEIONIUXCs B 00beMe V, 3aK1109€HHOM BHYTPH
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YKA3aHHOM MOBEPXHOCTH;

CYyMMe€ MOBEPXHOCTHBIX 3apsI0B, PACIIOIOKEHHBIX HA YKa3aHHOM
MMOBEPXHOCTH;

HYJIIO.

42.

B cootBeTcTBHM ¢ 4-M ypaBHEHHEM MakcBesia MOTOK BEKTOpa
MarHUTHOM MHIYKIHUU B 4epe3 3aMKHYTYI0 IIOBEPXHOCTh S paBeH
HYJIIO;

OCCKOHEYHOCTH;

ONpEeEeNAeTCs YaCTHOM MPOU3BOIHOM MO0 BPEMEHH OT BEKTOpa
HAIPsKEHHOCTH MarHUTHOT'O TOJIS.

43.

4-¢ ypaBHeHHe MakcBesia §Z_? dS =0 B unTErpaTBHOI hopme
S

MIPEACTABISIET CO00H

MaTEeMAaTUYECKOE BBIPaKCHUE TIPUHIIHIIA CYTICPIIO3UIINH;
MaTEeMaTUYeCKOE BBIPaKCHUE TIPUHIIMIIA HETIPEPHIBHOCTH TIOCTOSIHHOTO
TOKa;

MaTeMaTH4YeCKoe BbIpaskeHue MPUHIUIA HeNPePbIBHOCTH
MArHUTHOTO MOTOKA.

44,

HenpepbIBHOCTH CHIIOBBIX JIMHUN TOCTOSTHHOTO MarHUTHOTO TIOJISt
000CHOBBIBAIOT UCXOIS U3

MOSIBJICHHS BUXPEBOT'O JIEKTPUICCKOTO ITOJIS ITPH H3MEHEHHH BO BPEMCHH
MarHUTHOTO I10JIS;

OTCYTCTBHS B MPHUPO/Ie MATHUTHBIX 3aPsI/I0B;

HpI/IHI_H/IHa HerepBIBHOCTI/I IIOCTOSAHHOT'O TOKA.

45.

[Tepexon B ypaBHEeHUMsIX MaKcBelIa K KOMIJIEKCHBIM BEKTOpaM BO3MOKEH
MOTOMY YTO 3TU YPABHEHUS SABISIOTCS

JUHEeHHBbIMH,

OHOPOHBIMU;

HEOJJHOPOIHBIMH.

46.

ITorok BekTOpa IloiiTHra § [Eﬁ }18_ YHUCJICHHO PaBEH

S
MOIIIHOCTH, KOTOPasi B 3aBUCHUMOCTH OT 3HAKA HHTerpaJia Juoo
BXOAHUT (« - »), IM00 BBIXOAUT (« + ») 32 paccMaTpuBaeMblii 00beM;
KOJIMYECTBY IHEPIUH, IEPEHOCUMOM 3JIEKTPOMArHUTHBIMHU BOJIHAMHM 32
€AMHUILY BPEMEHH Uepe3 eMHUYHYIO TUIOMIAKY, PACIIONIOKEHHYIO
MEePIEeHANKYISPHO K HAMPABJICHUIO PACITPOCTPAHEHHUS SJIEKTPOMArHUTHOM
SHEPTHH.

47.

O060011eHHOE HEOTHOPOTHOE BEKTOPHOE BOJTHOBOE YPaBHEHUE MTEPEXOTUT
B BOJIHOBOE ypaBHeHHe [lanamOepa eciu

yaeJdbHasi dJIeKTpUYecKasi MPOBOAUMOCTD Cpe/bl, I/ie Ha0JII01aeTcsi
3JIEKTPOMArHUTHOE MoJie, paBHa HYJI0 (¥, =0);

B 00J1acTH, IJIe pacCMaTPUBAETCS IEKTPOMArHUTHOE T0JIE, OTCYTCTBYIOT
3apsbl U TOKH;

cpena, Iie pacCMaTpUBAETCA dJIEKTPOMArHUTHOE I10JIE, SIBJIAETCS
IIPOBOJIAILEH U B HEH OTCYTCTBYIOT CTOPOHHME 3apsiibl U TOKU.

48.

Ecnu B mpouecce paauonepenayy TOK B Iepelaloleii aHTEeHHE PaBeH
TOKY, IPOTEKAOLIEMY B [IPUEMHON aHTEHHE, TO B COOTBETCTBUH C
TEOPEMO B3aMMHOCTH

MIPOCTPAHCTBO MEXY IByMSI aHTEHHAMU COJIEP’KUT HEJIMHEHHBIE
3JIEMEHTHI;

MPOCTPAHCTBO MCKAY 3TUMU ABYMS AHTCHHAMHU COACPIKHUT aHU30TPOITHBIC
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AIIEMEHTHI,

paBHbIMHU saABJsIIOTCA D/IC, HaBeleHHbIE YKA3aHHBIMH TOKAMU B
COOTBETCTBYIOIIUX AHTEHHAX;

COHAITPaBJICHHBIMHU SIBJIAIOTCS BeKTOPHI [loiiTHHra, XapakTepusyromme
AIIEKTPOMArHUTHBIE TOJIsl, BO30YXK/IaeMble STUMHU aHTCHHAMHU.

49.

BBeeHre BEKTOPHOTO U CKAISIPHOTO JIEKTPOANHAMUYECKUX
HOTEHIMAJIOB TI03BOJISIET

CcllesIaTh CUCTEMY YPaBHEHUH 3JIEKTPOMArHUTHOTO MOJISl CHMMETPUYHOM;
NPUBECTU YPAaBHEHUS TOJIS JUTS OIYIPOBOISIICH U TIPOBOISIIEH cpel] K
BHJly YPABHEHMM JUIS AUDJICKTPUKA;

YIPOCTHTH BEKTOPHbIE BOJHOBBIE YPABHEHUS] TAKHM 00pa3oM, 4TO B
UX NPABBIX YaCTAX HAXOAATCS HEMOCPEIACTBEHHO BO30Y: KAa0IIHE
(yHKIHH B BH/I€e CTOPOHHHX IUIOTHOCTEH 3apsi/ia H TOKA, a He X
mu¢depennnanbubie 3¢ dexTnl (grad mam rot).

50.

BBeneHue B BEKTOpHBIE BOJIHOBBIE YPAaBHEHMS BeKTOpa I'epua naer
BO3MOKHOCTh

CZIeJIaTh CUCTEMY YPABHEHMM JIEKTPOMArHUTHOTO 1OJIsI CAMMETPUYHOM;
CBeCTH ypaBHeHUs MakcBeJ1a JIMIIb K 0JHOMY BEKTOPHOMY
BOJIHOBOMY YPABHEHHUIO;

IIPUBECTH YPABHEHUS ITOJIS U1 OJIYIIPOBOIAIIEN U IIPOBOJSALIEN Cpell K
BUJly YPaBHEHUH I JUDJICKTPHKA.

51.

30Ha DJIEMEHTAPHOTO D3JIEKTPUYECKOTO JMIOJS, TA€ BBIIOJHICTCS
cootHomenue |Kr|<< | wimm 271 << A Ha3bIBAaCTCS

BOJIHOBOIT 30HOM;

najJbHEN 30HOM;

OJIMKHeEl 30HOM.

52.

30Ha DJIEMEHTApHOTO JJIEKTPUYECKOTO MAWIONS, TJ€ BBINOIHIETCA
cootHomeHue |Kr|>> | unu 2721 >> A Ha3bIBaeTCS

KBa3UCTallMOHAPHOU 30HOM;

JaJIbHel 30HOM,

OJIM>KHEN 30HOM.

53.

DJIeMEHTapPHBIN AJIEKTPUUECKUN TUMOJb CO3AAET
ceprueckyo BOJIHY;

HUJIUHAPUYECKYIO BOJIHY;

IJIOCKYIO AJIEKTPOMATHUTHYIO BOJIHY.

54.

HpOCTpaHCTBeHHa}I AuarpaMmma, OoTpaxaromias 3aBUCUMOCTbB
COCTaBJIAIOIINX BCKTOPOB HaHpH)KCHHOCTE':ﬁ OJICKTPOMArHuTHOI'O I10JIA

H(pI/I Eg, CO31aBacMOro 9JIEMCHTAPHBIM OJJICKTPUYCCKUM OUIIOJICM, OT

MOJISIPHOTO yTiaa 3 (1mpu I = CONst) mpencTasisieT coOoit

TOPOUA € HYJEeBbIM BHYTPEHHHUM [MAMETPOM, ILEHTP KOTOPOro
COBIIAJIA€T C CePeAMHOMN IUIOJIS;

JIBE COTPHUKACAIOLIUECS OKPY>KHOCTH, PACIONOXKEHHBIE OJTHA HaJl APYTOH,
IIPY 3TOM TOYKA UX COIPUKOCHOBEHUS COBIAJIAET C CEPENUHOM TUIIONS;
cdepy, IEHTP KOTOPOH COBIAJIAET C CEPETMHOM TUTIONIS.

55.

CuIoBble JINHUM MarHUTHOTO MOJIs, CO34aBAEMOr0 BEPTUKAIbHBIM
HJIEMEHTAPHBIM 3JIEKTPUUECKUM JUIIOIEM MPEJICTABISAIOT COO0H
KOHIEHTPUYECKUE  OKPY)KHOCTH,  IapajuleJbHblE  SKBAaTOPHUAJIBHOU
IUIOCKOCTH C IEHTPOM Ha OCH JUIIOJIS;

KOHIIGHTPUYECKHE  OKPYXKHOCTHM,  MapajjiesibHble  MEpPUIUOHAIBbHOM
IJIOCKOCTH C LIEHTPOM Ha OCH JAMIIOJS,
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KOHIEHTPHYECKHE OKPY/KHOCTH, MapaJjliejbHble MepPHAMOHAIbHOI
IUIOCKOCTH, PACHOJIOKEHHbIE MO0 O00eHMM CTOPOHAM JAUNONAA H
CONPHUKACAIIMECS B TOUKE, COBIAIAIOIICH C cepeIHHOM U0,

56.

[IpocTpancTBeHHas quarpamma, oTpaXkarolas 3aBUCHUMOCTh
COCTABJISIIOLIEH BEKTOpa HAMPSXKEHHOCTU JJIEKTPUUECKOTO IO Er,
CO37]aBa€MOI'0 3JIEMEHTAPHBIM 3JIEKTPUUYECKUM JIUIIOJIEM, OT IOJISPHOTO
yria 3 (mpu I = const) nmpeacrasisieT coboi

TOPOHJ C HYJICBbIM BHYTPCHHUM AUAMCETPOM, HCHTP KOTOPOro COBIAAACT
C CEpENUHOMN JUIIOJS;

JBe CONPUKACAIOIIUNECS OKPYKHOCTH, PACIHOJIOKEHHbIE OJHA HAJ
APYro, NpH 3TOM TOYKA HX CONPHUKOCHOBEHHS COBHAJaeT ¢
cepeIrHON JUMO0JI;

cdepy, HEHTP KOTOPOH COBMAIAET C CEPEIMHOM TUTIONIS.

S7.

ITose 351eMEHTapHOTO 3JIEKTPUYECKOTO JUIIOIS OTHOCHTEIBHO
IIPOIOJIBHOM OCH AUIIOJIS (OTHOCUTEIBHO €70 MOMEHTA) UMEET
nonepeunyto crpykrypy (TEM);

NnonepeYHO-MarHUTHYIO CTPYKTYpY (TM);
HONEPEUHO-3ICKTpHUecKYI0 cTpyKTypy (TE).

58.

Paccrostaust OT TOUKU HAOTIOCHMS 10 YYaCTKOB BOJTHOBOM MOBEPXHOCTH,
00YCIJIOBJICHHBIX JIByMS COCEAHUMHM 30HaMu DpeHetst, OTINYArTC IPYyT
OT JpyTa HA BEJIMYUHY

A /4, Toe A - JJIMHA BOJIHEL

A2,

A

59.

ONEeKTPOMarHUTHYIO BOJIHY C KPYTOBOM MOJISIpU3aliield MOKHO IOITYYHUTh
MOCPEICTBOM CJIOXKEHHS JIByX B3aUMHO OPTOTOHAJIbHBIX IIIOCKO
MOJIIPU30BaHHBIX BOJH C OAMHAKOBOM 4yacToToM. [Ipn 3TOM ycnoBuem
MOJTyY€HHUs] TaKOM BOJIHBI SBIISETCS

PaBeHCTBO AMIUIMTYA JABYX B3aHMHO OPTOrOHAJIBHBIX IIOCKO
MOJIAPU30BAHHBIX BOJIH M CABUT (pa3 Me:kay HUMHU, PaBHBIH TU/2;
pPaBEHCTBO HYJII aMIUIMTYAbl OJHOM U3 CKJIAJBIBAEMBIX IUIOCKO
MOJIIPU30BAaHHBIX BOJH HE3aBUCUMO OT CIBUTA (Pa3 MEXTy HUMU;
PaBEHCTBO HYJIK aMIUIMTYAbl OJHOM U3 CKJIAABIBAEMBIX IUIOCKO
NOJISIPU30BAHHBIX BOJIH M CABHT (ha3 MKy HUMHU, PaBHBIN T/2.

60.

Meroa reomMeTpruuecKO ONTUKHU HAXOAUT IIPUMEHEHHE IIPU PEILICHUH
CIIeyIOIIEeN JIEKTPOIMHAMUYECKOM 3a1auu

HA OTpPa’keHHe NIEKTPOMATHUTHBIX BOJH HA€AJTbHO NMPOBOASIIIUMHU
TeJJAMHU B OJHOPOJHOM U30TPOIHOM cpeje;

ambpammn Ha TMpPCIATCTBUH, CCJIIM pagnuyC KPHUBU3HBI HPCHATCTBUA
CPaBHHM C JJIMHOM BOJIHBI;

HAa OTpPaXEHHE DJIIEKTPOMATHUTHBIX BOJH, €CIM TOYKA HAOIIOJACHUS
HaXOJAUTCsI BOJIM3H reOMETPUIECKOM IPpaHUIIb IyYKa JTyJeH.

61.

Ecnu npu pemeHnn 21eKTpoJMHAMUYECKOH 3a/1a4H BBITIOTHSCTCS
cootHotrenue I/A << 1 (I — xapakrepHsIii pazMep 00JacTH IPOCTPAHCTBA
V, rae paccMaTpUBaeTCs AIEKTPOMArHUTHOE TOJIE; A - JIMHA BOJIHBI), TO
001aCTh pPaco0oKEeHUs TPAHUYHOM MOBEPXHOCTH B JIEKTPOMArHUTHOM
TI0JI€ SIBIISICTCS

PE30HAHCHOW;

KBa3HOIITUYECKOI,

KBa3UCTAIHOHAPHOI.
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62.

Ecnu npu pemeHnn 31eKTpoJMHAMUYECKOM 3a/1a4H BBITIOTHSCTCS
cootHortienue /A >> 1 (I — xapakTepHsIif pazmep 00JacTH MPOCTPAHCTBA
V, rae paccMaTpuBaeTcs 3JIEKTPOMAarHuTHOE T0JIe; A - JJTMHA BOJIHBI), TO
001aCTh PaCTONOKEHUS TPAHUIHOHN MTOBEPXHOCTH B AJIEKTPOMArHUTHOM
TI0JI€ SIBIISACTCS

PE30HAHCHOW;

KBa3HONTHYECKOM;

KBa3UCTALlMOHAPHOM.

63.

Eciu nipu penreHnu 3JIeKTpoIMHAMUYESCKOM 3a/1a9H BBITTOJTHSICTCS
cootromenwue /A ~ 1 (I — xapakrepHsIit pasmep obacTu mpocTpadcTsa V,
rJie pacCMaTpUBAETCsI SJICKTPOMArHUTHOE TI0JIE; A - ATUHA BOJIHBI), TO
00J1aCTh PACIIONIOKEHUS TPAHUIHOHN ITOBEPXHOCTH B AJICKTPOMArHUTHOM
ToJIe SIBJISIETCS

PE€30HAHCHOI;

KBa3HUOIITUYECKOIL;

KBa3UCTAaLlMOHAPHOM.

64.

JUis penieHus 37eKTPOAUMHAMUYECKUX 33a]1a4 B PE30HAHCHOU 001acTi
HE00X0IUMO IIPUMEHSTh

CTPOrHe MeTObl PelIeHNS,

NpUOJIMKEHHBIE METOBI PEIICHUS;

BO3MOKHO IPUMEHEHHUE KaK CTPOTHX, TaK U MPUOIMKEHHBIX METOIOB.

65.

Jlns peneHus 31IeKTpOAMHAMUYECKHX 3a]ad B PE30HAHCHOM 001acTH
HE00X0IUMO IIPUMEHSTh

CTPOrHe MeTObl PelIeHNS,

METOJl TEOMETPUUYECKOM ONTHKU;

METO]I BOJIHOBOM ONTHKH;

METO]1 KBa3UCTATUYECKUX MPUOINKEHHH.

66.

JIyist penieHus 2IeKTPOTMHAMUYIESCKUX 3a/1a4 B KBA3HCTAIMOHAPHOM
obsacTi HeOOXOAMMO MPUMEHSITh

CTPOTHE METOJIbI PEIICHUS;

METO]I TEOMETPUYECKOIN ONTHKH;

METOJ BOJHOBOI OIITHKH;

MeTO0]] KBAa3UCTATHYECKUX MPHOIMKEHHIA.

67.

Jis pereHus >MeKTPOANHAMHYECKUX 33/1ad B KBa3UONITUYECKOH 0bacTu
HEO0OXOIUMO MPUMEHSTh

CTPOTHE METO/BI PELICHUSI;

METO/1 BOJIHOBOI ONITHKH,

METO]T KBa3UCTATUYECKUX MPUOIHKCHHIA.

68.

B ocHoBe MeToa KBa3UCTAaTUUECKUX MPUOTUKEHUH JIeKaT

MeTOAbl IJIeKTPOCTATUKH M MATHUTOCTATHKH, NPH I3TOM BOJIHOBbIE
YPABHEHHSA 3JIEKTPOMATHUTHOIO MOJIS BBIPOKIAKTCH B YpaBHEHHS
Jlamuiaca u Ilyaccona;

MPEACTABIICHUE O JIOKAIbHOM XapaKTepe PaclpOCTpaHEHUs, OTPAKECHUS U
MpEeNOMIIEHUSI CBETa, KOIJIa IY4YOK CBeTa IMPEJICTaBiseTCs] B BHJE
COBOKYITHOCTH CKOJIb YTOJTHO TOHKHX My4YKOB Ty4en,
pacIpOCTpPaHSIOIUXCS HE3aBUCUMO ApYyr OT JApyra (BeIHYMHA IMOTOKa
SHEPTUU B PA3JIMYHBIX CEUEHUSX JIyda MOCTOSIHHA);

npuHun ['rolirenca-dpenens.

69.

B ocHOBe MeTOAa r€OMETPUUECKON ONTUKH JIEKAT
METOZBl DIEKTPOCTATUKA M MArHUTOCTATUKH, IIPU OTOM BOJHOBBIC
YPaBHEHHUsl DJICKTPOMAarHUTHOIO IIOJS  BBIPOKJIAIOTCS B YPaBHEHUS
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Jlamnaca u Ilyaccona;

NnpeAcTABJIeHHEe O JIOKAJIbHOM XapakKTepe pacnpocTpaHeHus,
OTpa’keHHs] M  TpeJOMJIEHHsl CBeTa, KOrga MYYOK CBeTa
NpeACTABJISETCH B BH/le COBOKYITHOCTH CKOJIb YTOJHO TOHKHX NYYKOB
Jiy4eil, pacipoCTPaHAKIIMXCH HE3aBUCHMMO JPYT OT ApPyra (BeJMYuHA
MOTOKA SJHEPTHHU B Pa3JINYHBIX CeYEHHUSIX JIyYa MOCTOSAHHA);

npuHuun ['rolirenca-Opexens.

70.

B ocHOBe MeTo/1a BOJIHOBOM ((hM3HUECKOI) ONTHKY JIeHKAT

METOJIbl DJIEKTPOCTaTUKA W MArHUTOCTAaTHUKH, IPU 3TOM BOJIHOBBIE
YpaBHEHHUs 3JIEKTPOMAarHUTHOTO TIOJS  BBIPOKJAIOTCS B YPaBHEHUS
Jlarutaca u Ilyaccona;

IIPEJICTAaBICHHUE O JIOKAJIILHOM XapaKTepe pacHpOCTPaHEHUs, OTPAKEHUS U
MIPEJIOMJICHUSI CBETa, KOrjJa IIy4OK CBETa IMpPEACTaBIsETCS B BHUJIC
COBOKYITHOCTHU CKOJIb YTOAHO TOHKHUX IIyYKOB JIyuen,
pachpoCTpaHSIOIUXCS HE3aBUCUMO Apyr OT Jpyra (BeIuuMHA IOTOKa
SHEPrUM B PA3IUYHbIX CEYEHMSIX JIyda IOCTOSHHA);

npuHuun I'oiiresca-Ppenes.

71.

JlaeT BO3MOXXHOCTh YUECTh SIBIICHUE TU(PAKIINN B KBa3HOTITHIECKOM
obnactu

METO/JI FEOMETPUUYECKOMN ONTUKH;

MeTOo/] BOJTHOBOM ONTHKH;

METOA KBAa3UCTATHUYCCKUX HpH6J’IH)K€HPII7L

72.

He mo3BomsieT ydecTs siBieHue 1udpakiiuy B KBAa3HONITUYECKON 00J1acTH
METO/l reOMeTPUYECKOM ONTHKH;

METOJ BOJIHOBOI OITHKH;

METO/]I, OCHOBaHHBIN Ha Mcnob3oBaHuu hopmynsl Kupxroda.

73.

da3a konebaHus, BBI3BIBAEMOT0 Y4aCTKOM BOJIHOBOW MOBEPXHOCTH Sn (N-51
30Ha OpenHernst) oTrdaeTcs oT Ga3bl KoJaeOaHus, BBI3BAHHOTO COCETHUM
Y4aCTKOM BOJIHOBOM MOBEPXHOCTH Sn+1 (MU Sn-1) HA

T,

m/2;

2m.

74.

KomrmuiekcHbii K0P GUIIUEHT pacIpOCTpaHeHUs JIEKTPOMArHUTHON
BOJIHBI (KOMIUIEKCHOE BOJTHOBOE YHCIIO) OTPEAETSIeTCS

napaMeTpaMu cpebl pACIPOCTPAHEHNS,

HavyaabHOU (pa3oit KonebaHus;

MTHOBCHHBIM 3HAUEHHEM aMIUIATYbl HANPSHKCHHOCTH AJIEKTPHUYECKOTO
T0JIs1 BOJIHBI.

75.

KoadunmenT pacnpocTpaHeHus 3JIeKTPOMarHuTHOW BOJIHBI (BOJTHOBOE
YHCII0) 3aBUCUT OT

NapaMeTpoB Cpe/ibl PACIIPOCTPAHCHMNS,

HayvaibHOH (pa3bl KoneOaHus;

CpEIHEro 3a Mepruoj 3HaueHus1 Bekropa [lolTunra.

76.

DneMeHTapHbIN 3IEKTPUUYECKUI AUIIONb MIPEACTABISAET COOON MTPOBOJ, 1O
KOTOPOMY IIPOTEKAET 3JIEKTpUUecKuil ToK. [Ipu aTOM AnmHa npoBona

I >>A;

I~ A

| << A (A - BIMHA BOJIHBI),

TaK KakK IPY BBIIOJIHEHUH ITOTO yCIOBUS BO BCEX CEUECHHUSAX MPOBOJA B
JTAHHBI MOMEHT BpeMeHH [ = CONSt npoTeKaeT OJAUHAKOBBIN TOK.
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77.

CKOpOCTb PAaCIpPOCTPAHEHHS MIEKTPOMArHUTHON BOJIHBI B CpeJie
onpeznensercs

3JIEKTPOMATHMUTHBIMH NAapaMeTPaMU cpelbl PACIIPOCTPAHEHUS,
CPEIHMM 3a IIEpHOJ 3HaueHueM Bekropa [loiTuHra;

MIHOBEHHBIM 3HAYEHHEM aMIUIMTY/bl HAIPSHKEHHOCTH JJIEKTPUYECKOIO
I10JIs1 BOJIHBI.

78.

CKOpOCTh pacnpoCTpaHEHUs HIEKTPOMATHUTHON BOJIHBI B BAKYYME
OIIpeEIAeTCS

3JIEKTPOMATHUTHBIMH MOCTOSIHHBIMHU;

CpeIHUM 3a nepuoj 3HaueHueM Bekropa lloiitunra;

MTHOBEHHBIM 3HAYEHHEM AMILUTUTY/bl HAIMPSHKEHHOCTH JJIEKTPHUYECKOIrO
T10JIsI BOJIHBI.

79.

DJIeKTpOMarHuTHasi BOJIHA, Y KOTOPOH HEM3MEHHBIN 110 BEJTMYHHE BEKTOP
HANPSKEHHOCTH 3JIeKTPUYECKOro 1ojs £ , pABHOMEPHO BPaIIasch, B
(buKCHPOBAHHOMN TOYKE MPOCTPAHCTBA C TEUCHUEM BPEMEHHU OMHUCHIBACT
OKPY>KHOCTb, Ha3bIBA€TCS BOJIHOM C

AJUTMNTAYECKOUN MOJISIpU3aLUE;

JIMHENHOM NOJIApU3ALUEH;

KPYTroBO# noJisipu3anmei.

80.

DneKTpOMarHuTHast BOJIHA, y KOTOPOH BOOOpakaeMblil KOHELl BEKTOpa
HATPAKEHHOCTH AIEKTPHUECKOTO MoNs E B (PUKCHPOBAHHOM TOUKeE
IIPOCTPAHCTBA C TEYEHUEM BPEMEHH IIEPEMEIAETCS BJIOJIb OTPE3Ka
IIPSIMOM, COBEpIIIAst BO3BPATHO-IIOCTYIIATEILHOE IBUJKEHUE, Ha3bIBACTCS
BOJIHOH ¢

AJUTMNTAYECKON MOJISIpU3aLNE;

JINHEHHOM MoJisipu3anuei;

KpYT'OBOM MOJISIPU3ALIAEH.

81.

Ecnu umeeT MecTo 31eKTpOMarHiTHas BOJIHA ¢ KPYTOBOW MOJISIpU3aIueii,
TO JJI 33/IaHHOTO MOMEHTA BpeMeHH t = CONst pacnpeneneHne
HANPSKEHHOCTH SJIEKTPUYECKOTo 10N £ B HaNpaBIeHUH
pacupoCcTpaHEeHUs BOJIHEI IIPEICTABIISIETCS

AITUNTHYECKON CIIHPANbIO;

KPYTroBO# CIIUPAJIBbIO;

rapMOHHUYECKUM 3aKOHOM.

82.

Ecnn umeer MeCTo 371€KTpOMAarHUTHAs BOJIHA € DJUIMNITUYECKOU
MoJIsIpU3aluen, To 11 3aIaHHOr0 MOMEHTa BpeMeHH t = const
pachpe/eeHne HaPSKEHHOCTH dIEKTPHUECKOTO 10 E B HATIPABICHUN
pacIpoCTpaHEeHUs BOJIHBI IPEACTABISAETCSA

UIMNITHYECKOH CIIMPAJIbIO;

KpyTr'OBOH CIIUPAJIbIO;

rapMOHHYECKUM 3aKOHOM.

83.

Ecimn nmeeT MecTo 371€KTPOMAarHuTHAsI BOJIHA C JIMHEHMHOW MONSpU3alneH,
TO JUIs 3aJAaHHOTO MOMEHTa BpeMeHH t = CONst pacnpenencHue
HATPSKEHHOCTH IEKTPHUECKOTO oM £ B HATPaBIEHUH
pacIpoCTpaHEHHUs BOJIHBI PEACTABISACTCSA

AJUTMNTAYECKON CIIUPAIbIO;

KpYTOBOM CIIUPAJIBIO;

TAPMOHHYECKHM 32KOHOM.

84.

IToBepXHOCTB, BO BCEX TOUKAX KOTOPOU BEKTOPHI HAIIPSKEHHOCTEH
AJIEKTPOMAarHUTHOTO I0JIsI UMEET OJHY U Ty ke (a3y Ha3bIBaeTCs
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¢$a3oBbIM QpOHTOM,
BOJIHOBO# MOBEPXHOCTHIO;
MMOBEPXHOCTHIO PABHBIX aMIUTUTY/I.

85.

[ToBepXHOCTB, BO BCEX TOYKAaX KOTOPOI BEKTOPHI HANPSHKEHHOCTEH
AJIEKTPOMArHUTHOTO TIOJII UMEET OJIHY U TY ke (a3y Ha3bIBAETCs
($azoBbIM PpOHTOM,

MOBEPXHOCTHIO PaBHBIX (pa3;

MOBEPXHOCTBIO PAaBHBIX AMILUIUTYL.

86.

Ecnu noBepxHOCTH paBHBIX (pa3 v paBHBIX aMIUIUTY]1 AJIEKTPOMAarHUTHOU
BOJIHBI SIBJISIFOTCS TUIOCKOCTSIMM M NIApaJUICNIbHBI IPYT APYTY, TO TaKas
3JIEKTPOMArHUTHAS BOJIHA HA3bIBAECTCS

IIJIOCKOM HEOHOPOJHOU BOJIHOM;

IJIOCKO MOJISPU30BAHHON BOJIHOW;

IJIOCKOM OTHOPOJAHOM BOJIHOIA.

87.

Ecnu moBepxXHOCTH paBHBIX (a3 M paBHBIX aMIUIUTY/ 3JICKTPOMAarHUTHON
BOJIHBI SIBJISIFOTCS INIOCKOCTSIMH U IIPU 3TOM HE ITapajuIeIbHbL APYT APYTY,
TO TakKas 3JEKTPOMAarHUTHAs BOJIHA HAa3bIBACTCS

IUIOCKOM HEOAHOPOJHOM BOJIHOI;

IJIOCKO MOJISIPU30BAHHOM BOJIHOW;

IJIOCKOW OJTHOPOJTHOM BOJIHOM.

88.

DneMEeHTapHbIM TOYEUHBIN U3ITy4aTellb U3JIy4aeT dJEKTPOMarHUTHY O
BOJIHY, 00JIaJIat0IIy10

c(epuyeckoii BOJTHOBOI NNOBEPXHOCTHIO;

LWIMHIPUYECKON BOJIHOBOM ITOBEPXHOCTHIO;

TJIOCKOW BOJIHOBOM MOBEPXHOCTBIO.

89.

KoM1uiekcHbIN BEKTOPHBIHN 3JEKTPOAUHAMUYECKUN TOTeHIuan 4, ,

XapaKTEPU3YIOMIUHI MOJI€ JIEMEHTAPHOTO AJEKTPUIECKOTO TUIOJIA
napaJjJiesieH MpoAOJbHOM OCH AHUIOJIA (IJIEKTPUYECKOMY MOMEHTY
JAHII0JIA);

MEPIECHANKYIISIPEH AJIEKTPHUIECKOMY MOMEHTY JIUIIOJIS;

COBIIAJIAET C HapaBJieHHeM BekTopa lloiTuHra.

90.

I/IznyquHe SHGKTpOMaFHI/ITHOﬁ OHEPTHUH BEPTUKAJIBHBIM 3JICMCHTAPHBIM
ANIEKTPUYECKUM JTUIIOJIEM

MPOUCXOAUT B MCPUJUOHAJILHOM HAIIPpaBJICHUH,

KOHILEHTPUPYETCS BOJIU3M SKBAaTOPHAJIBHOM IIOCKOCTH 3JIEMEHTApHOIO
AIIEKTPUYECKOTO TUTIONIS;

MPOMCXOUT B PAAHATbHOM HANPABJIECHHUH.

91.

[Tone, co3naBaeMoe 3IEMEHTAPHBIM AIEKTPUUYECKUM JUIIONIEM B OIKHEN
30HE, OIpEJIENsIeTCs CAEAYIOUMMH COCTABIISIIOIIMMU BEKTOPOB
AIIEKTPOMArHUTHOTO 10 (B cheprueckoit cucreMe KOOpAHHAT)

MEPHIHOHAJILHOW £, M pajHajbHOil £, COCTaBJISIONIMMH BEKTOpa
HANPSIZKEHHOCTH JIEKTPHUECKOT0 NOJIsl, 2 TAKKe cOCTaBIsiomeii - v
HANPAKEHHOCTH MATHUTHOIO MOJIA;

EwH,;

92.

[Tone, co3maBaeMoe AIIEMEHTAPHBIM JIEKTPHUECKUM JTUTIONEM B JalIbHEH
30HE, OMpPEIENSIeTCS CIASAYIONMME COCTABISIOIIUMU BEKTOPOB
AJIEKTPOMATrHUTHOTO OIS (B CHEPUUECKON CHCTEME KOOPMHAT)
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MEPUIMOHAIBHON £, W paauaJbHOW FE, COCTaBIAIOIMMHM BEKTOpPA
HaIpPSKEHHOCTH AJIEKTPUYECKOTO MO, a TaKXkKe cocTaBistounied H. 0

HAIMpPsS’KCHHOCTU MAarHuTHOT'O I1OJIA;
E . nwH,,

E, uw H, (npaBUIbHBIIi OTBET!).

93.

Hopmuposannas auarpamma HanpasieHHoctu ([IH) BepTukaabHOro
SJICMCHTAPHOTI'O SJICKTPUUCCKOT'O JUIIOJIA IO HAIMMPSXKCHHOCTH I1OJIA B
naaneﬁ 30HC OIIHNCBHIBACTCA cne;[y}omeﬁ (byHKLII/IOHaJIbHoﬁ
3aBUCUMOCTBIO

sin9;

cos 9;

sin%9.

94.

Hopmupoannas nquarpamma HanpasieHHOCTH ([IH) BepTukanbHOro
3JIEMEHTAPHOI0 JEKTPUYECKOTO JUIIOJISA 10 MOIIHOCTH B JAJIbHEHN 30HE
OTIHMCHIBACTCS CIEAYIONEH (YHKIIMOHATBHON 3aBUCUMOCTHIO

sin 9;

coSs 9;

sin?g.

95.

OTHoOIIEHHE HATPSXKEHHOCTHU AJIEKTPUUECKOTo NoJisi £ , Co371aBaeMOro

JUITOJICM, K HAITPS)KCHHOCTU MArHUTHOT'O I1OJIA H ne 3aBUCHT OT
KOOpAWHAT TOYKH Ha6J'II-OI[eHI/ISI H UCTOYHHKa SHCKTpOMaFHHTHOﬁ BOJIHBI U

'[,fa , KOTOpaAa OoNpeaACIACTCA
&

a
SJICKTPOMArduTHBIMH IMapaMEeTpaMu CpEAbI. OTa BeIMYMHA HA3BIBACTCS
CKOPOCTBIO SHCKTpOMaFHHTHOﬁ BOJIHEBI,

BOJTHOBBIM CONPOTUBJIEHUEM,

KOB(I)(I)I/IL[I/ICHTOM pacinpoCTpaHCHUSA SHGKTPOMaFHHTHOﬁ BOJIHBI.

PaBHO IMOCTOSIHHOM BETUUMHE

96.

BonHOBOE CONPOTUBIIEHUE CPE/IbI ONPEACIISAETCS UCKIIOUNUTEIBHO
MTHOBEHHBIMH 3HAUEHHAMH BEKTOpoB £ n H ;

CKOpPOCTBIO PaCIIPOCTPAHEHUS JIEKTPOMArHUTHON BOJIHBI;
3JIEKTPOMATHUTHBIMM NapaMeTpaMM Cpelbl pacClpOCTPAHEHMS.

97.

BonHoBoe conmpoTuBieHe Bo3IyXa (BakyyMma) COCTaBIsET
120 m;

60 7;

270 7.

98.

JIMMHOM 37€KTPOMAarHUTHOM BOJTHBI HA3bIBAETCS PACCTOSHUE, KOTOPOE
BOJIHA TIPOXOJIMT 3a MEPUO]] BPEMEHH, PaBHBIN

712 (T — nepuoa >IEeKTPOMArHUTHOTO KoJieOaHus);

T,

2T.

99.

OTHoIlIEHHE TIOTHOCTH MOTOKA MOIIIHOCTH, CO3/1aBAEMOI0 PealbHOU
aHTEHHOH B paccMaTpUBAaeMOM HampaBiIeHUH (3, ¢) IpH yCIOBUU I =
const (r - paccrostHuE 10 TOUKH HAOJIFOICHUS ) K IUIOTHOCTH MOTOKA
MOIIHOCTH, CO3/1aBA€MOT0 HEHAINPABJICHHBIM U30TPOITHBIM U3JTy4aTeIeM,
MPY OAHOM M TOM K€ MOJABOJAMMOMN K HUM MOITHOCTH Ha3bIBACTCS
JIMarpaMMou HalpaBJICHHOCTH;

K03GGUIMEHTOM HANIPABJICHHOTO ACHCTBUS AHTEHHBI,
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e k03D PUIMEHTOM yCHIICHHS aHTCHHBI.

e 100. e MaxkcumanpHas BenmanHa KH] (koadduninenta HarpaBaeHHOTO
JICHCTBUS) 3JIECMEHTAPHOTO AJICKTPHYECKOTO JHIIONS, ToJTydaeMast mpu 3 =
11/2, COCTaBIISIET
e 15;
e 10;
o 20.
e 101. MoIHOCTb, U3My4yaeMasi BEpTUKAIBLHBIM SJIEMEHTAPHBIM DJIEKTPUIECKUM

JTATIOJIEM

® NpsMO TNPONOPHMOHAJIBHA KBaJAPaTy TOKA, MNPOTEKAKWIIEr0 0
NMPOBOJHHUKY, M KBAJPATY JJIMHBI TUIIOJIS;

e 00paTHO TMpPOMOPIMOHAIBHA KBAApaTy TOKa, IMPOTEKAIOLIET0 IO
MIPOBOIHMKY, Y KBAJPATy JUTHHBI JUITOJIS,

®  3aBUCHUT TOJIBKO OT JUIMHBI U31y4aeMOU BOJIHBI.

5. KoHTpoJibHBIE U MPaKTHYECKUE 3a0a4H / 3aAaHus 10 auciuiuinae (tadsuma 20)
Ta6mmma 20 — [TpumepHsIii TepedeHb KOHTPOIbHBIX U MTPAKTUYECKHUX 3aJ1a4 / 3aJaHui

Ne n/mt [IpumepHbIil epeyeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a/1a4 / 3aJJaHui

1. B nexapToBoii cructeMe KOOpAMHAT BEKTOPHOE MoJie A UMEET €MHCTBEHHYIO
cocransontyto Az = 3y?. BEIUHCINTL BEKTOPHOE T0JIE OtA.

2. CkarnsipHoe 1oJie @ 3aJaHo B JIeKapTOBOIl cucTeMe KOOPAMHAT BhIPAXKEHUEM () =
3x2yCosz +2z°. BEIYHCINTBL BEKTOpHOE HoJIe grade.

3. Omnpenenuts JUBEPTEHIINIO U POTOP OIS B IEKAPTOBOM CHCTEME KOOPIUHAT C
¢IMHCTBEHHOH cocTapisromiei Az = 20Sin(X/w).

4, B Bakyyme cymiecTByeT rapmonndeckoe OM mnose. B HEeKOTopoil Touke mpoCcTpaHCTBA
BekTop E = 130Co0s2n- 101% 1x. Ornpeaenutsb MIOTHOCTh TOKA CMEILIEHUS B IAaHHOU
TOUKE.

5. B HekoTopoii Touke MpoCTpaHCTBA BEKTOP HAPSHKEHHOCTH JeKTpudeckoro noist E =
20 1y B/m, a Bektop IoitnTunara IT = 10 1x + 30 1z Br/mM2 Onpenenuts BeKTop
HaNpsHKEHHOCTH MarHUTHOTO TTOJIS.

6. B Bakyyme pacnpocTtpansercs miockass OM BonHa ¢ yactotor 30 MI'n. Onpenenuts
paccrosinue, Ha KOTopoM (a3za BOJIHBI u3MeHHTCs Ha 270° u 2520°.

7. Haiitu TOK B 3JIeMEHTapHOM 3JIEKTPUUYECKOM H3ITydaTesie JIIMHOM ScM, €Cliu B TOUKE C
koopauHaTamu I' = 1 xkm, © = 90°. HanpskeHHOCTh dNeKTpuueckoro nonst Ee = 10
B/M, yactota kosebanuii 1087,

8. Haiiti conpoTHBICHNE N3TYYEHUsSI SIIEMEHTapHOT0 AIEKTPUIECKOT0 U3ITydaTesst mpu |y
=5 cM U Ao =3 M. OnipeenuTh MOIHOCTb U3JIy4Y€HHUs, €CJIM aMIUIUTY1a TOKa B
u3nyyarene paBHa 1A.

9. KBanparnas pamka 10x10 cM co3gaeT MakCHUMaJIbHYIO aMILTUTYy HAllPSDKEHHOCTH

seKTpudeckoro nons 5-10 B/M Ha paccTosHUE I' = 5 KM, Ao = 4 M. OIIpeie/TuTh TOK B
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pamke.

10.5. Meroanueckue Matepuaibl, ONPENCISIIONINE MPOIEAYPhl OICHUBAHMUS 3HAHWH, YMEHUH,
HABBIKOB M / WM OMBITA JEATEILHOCTH, XapaKTePU3YIOUINX dTanbl (POpMHUpPOBAHUS KOMIETCHIIUMN,
conepskarcs B [TonoxxeHusax «O TekyIieM KOHTpOJIE YCIEBAEMOCTH M IPOMEXYTOUHOM aTTecTalluu
cryaeatoB ['VAIIL, oOydaronmxcss 1o mporpammamM BbICIIero oOpaszoBanHusi» U «O MOmyNIbHO-
PEUTHUHTOBOM CHCTEME OIEHKH KadecTBa yueOHOM paboThl cTyaeHTOB B 'Y Aly.

11. MeToauveckue yka3zaHusi JJis1 00y4arOIIMXCs 110 OCBOEHHIO U CIUIINHBI

HCJIBIO AUCHUIUIUHEBL ABJISICTCA — IHOJYUYCHUC CTYACHTAMU HCO6XOI[I/IMBIX 3HaHI/II>’I, YMCHI/Iﬁ n
HaBBIKOB B obnacTtu SJICKTPOANHAMHKHN n pacinpoCTpaHCHUA paanoBOJIH, CO3JaHHUC
HOI[I[ep)KI/IBaI-OIJ_Ieﬁ O6pa3OBaTeHLHOI>'I Cpcabl IIPCIiogaBaHrd Ha OCHOBC JICKHMOHHOI'O KypCa U
na6opaT0pHHx pa60T, npeaoCTaBJICHUC BO3MOKHOCTU CTYACHTAM pPAa3BUTh U NPOJACMOHCTPUPOBATH
HAaBBIKU B 00J1aCTH QJICKTpOMArHeTu3smMa

MeToan4yeckue yKa3aHus 1Ji 00y4al0UIUXCS 10 OCBOEHHIO JIEKIIMOHHOT0 MaTepHuaJia

OcHOBHOE Ha3HAayY€HUE JIEKIIMOHHOTO Marepuajga — JIOTHYECKH CTPONHOE, CHUCTEMHOE,
rIyOOKOe | SICHOE M3JIOKEeHHE y4eOHOro Marepuana. HazHaueHre COBpEMEHHOM JICKIIMU B paMKax
JUCIUIUIMHBI HE B TOM, 4YTOOBI MONYyYHUTh BCIO HH(MOpPMAIMIO MO TeMe, a B OCBOCHUU
(dyHIaMEHTAIBHBIX MPOOJIEM TUCIUILINHBI, METOA0B HAYIHOTO ITO3HAHUS, HOBEHUIIINX JTOCTHKECHUI
HAyyHOW MbIcaHM. B ydeOHOM mporecce JIeKIMS  BBINOJHAET  METOAOJOTHYECKYIO,
OpPTaHU3AIMOHHYI0 M WH(POPMAIMOHHYI0 (QYHKIMU. JIEKIUA pacKpbIBaeT MOHSATHUHHBIN ammapar
KOHKPETHOW 00NacTu 3HaHusA, €€ mpoOJeMbl, MaeT IEIbHOE MPEJICTaBICHHE O IUCIUILUIMHE,
MOKa3bIBACT B3aUMOCBSI3b C JPYTUMU JUCITUTUTHHAMM.

[IrapupyeMsble pe3yJIbTAThI IIPU OCBOSHUH 00YYAIOIIMMCS JEKIIMOHHOI0 MaTepHaia.

— TMOJyYEHHE COBPEMEHHBIX, LIETOCTHBIX, B3AMMOCBSI3aHHBIX 3HAHHWM, YPOBEHb KOTOPBIX
OmnpeAeNsaeTcs 1eJIEBOM YCTaHOBKOM K KaXJI0W KOHKPETHOU TeMe;

— TIONy4Y€HUE OMBITa TBOPUYECKOHN pabOThI COBMECTHO C MPEMO/IaBaATEIEM;

— pa3BuTHEe  Tpo(decCHOHANBHO—IENOBBIX  KadecTB, JIIOOBM K  MpeaMeTry U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TIOSIBJIEHHE HEOOXOIMMOTO MHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITETFHON paOOTHI;

— TIOJy4YeHHWE 3HAHWH O COBPEMEHHOM yPOBHE Pa3BUTHS HAYKH M TEXHUKH M O MPOTHO3E
WX pa3BUTHUs HA ONMVOKANUIITNE TOMBI;

— HAY4YUTCS METOJMYECKH O00padaThiBaTh MaTepuan (BBUICTSATh TJIaBHBIE MBICTH U
MIOJIO’KEHUS, TIPUXOIUTH K KOHKPETHBIM BBIBOJIAM, IIOBTOPATH UX B PA3IMUHBIX ()OPMYJIUPOBKAX);

—  TOJy4YeHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TIOHITHH.

JlekiMOHHBI ~ MaTepuall  MOXKET  CONPOBOXKAATHCS  JIEMOHCTpalMed  CllaiiloB |
WCIIOJIb30BAaHWEM Pa3[aTOYHOIO0 MaTepuana TMPU TPOBEICHUM KOPOTKUX JTUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IEIbHBIX TEMATUK MO JUCIUTLIINHE.

CTpyKTypa OpeaoCcTaBACHMS JEKIIMOHHOI0 MaTepHaa:

— _TMOCTaHOBKa KOHKPETHOW 3a/1a4ul ¥ BBOJHBIE COOOPaKEHUS;

— _ M3JIOKCHHE MAaTEMaTHUYECKOTO anrapaTta MPUMEHUTENBHO K TeME JICKIIUH;

— TpuBledYeHHE (PU3MUECKOTO OMMCAHUS 33]a4, U3JIaraeMbIX B JICKIUH.
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MeToanyeckne yka3aHusl /sl 00y4aIOIIHXCS MO MPOXO0KIEHUIO J1a00PaTOPHBIX PadoT

B xone BemosHeHUs 1ab0paTOpHBIX paboTa 00ydYarOIIHMIACs TOJDKEH YIIyOuTh M 3aKPENUTh
3HaHUS, IPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOAMKON M TEXHUKOM 3KCIEpUMEHTa B
COOTBETCTBUM C  KBAJU(PHUKAIMOHHOM  XapaKTepUCTUKOM  oOyuaromierocs.  BwimonHeHue
7a00paTOPHBIX PA0OT COCTOUT U3 HKCHEPUMEHTATBHO-TIPAKTHYECKOW, PacUeTHO-aHATUTHYECKOU
4acTeH U KOHTPOJIbHBIX MEPOIIPUATHI.

Boinonnenue 1abopaTopHbIX paboT OO0yyaroUMMcsl SBJSETCS HEOTHEMJIEMOM YacThbIO
U3Y4YEeHUS JUCLUIUIMHBL, ONpeNesseMOl Y4YyeOHbIM IUIAaHOM M OTHOCHUTCS K CpEICTBaM,
00ecreunBaroIluM pelIeHUe CIeIy0INX OCHOBHBIX 33/a4 y 00y4aroIerocs:

— TpuoOpeTeHNe HABBIKOB UCCIICIOBAHMS MIPOIIECCOB, SIBJICHUA U 00BEKTOB, N3YYaeMbIX B
paMKax JTaHHOW TUCITUILINHBI,

— 3aKpeIUICHHE, pa3BUTHE W JETalu3allis TCOPCTUYCCKHX 3HAHWH, IOJNyYCHHBIX Ha
JCKITUSX;

— TOJydeHUe HOBOM MH(OPMAIIMH 110 H3yJaeMOU TUCITUILINHE;

— mnpuoOpeTeHrne HaBBIKOB CAMOCTOSTEILHOM pabOThI C 1a00OpaTOPHBIM 000PYIOBAHHEM U
npudopamu.

JlaGopaTopHble 3aHATHS MPOBOASTCS B CIEHUAIBHON J1TA0OPATOPUH «DJIEKTPOJMHAMUKA U
pacnpocTtpanenue paanoBoian» kadenpsl Ne 21 «PaanoTeXHUYECKUX CHCTEM M ONTOAJIEKTPOHHBIX
KOMIUIEKCOB» B ayauTopuu 11-01a Ha yn. b. Mopckoi.

Jlis  BbIMONHEHHUS J1a0OpaTOpPHBIX paboT, oOydaromuecs Ha JAOOPOBOJIBHON OCHOBE
(GOpMUPYIOT U3 COCTaBa IPYIIBI HECKOIBKO «Opuram» mo 2 — 3 denoBeka B Kaxaou. Kaxmoir u3
«Opuramy mpernogaBareneM HasHaudaeTcs jaboparopHast padora. Kaxmoii nabopatopHoii pabore
MpEIeCTBYET KOJUIOKBUYM, KOTOPBIH MPOXOAUTCS ClEAyIomuM obpa3oM. Kaxaomy cTylneHTy B
«Opuraze» mpernojaBareib MEpcoHANbHO 3a1aéT 1 — 2 Bompoca, Kacaromquecss JuOO MopsaKa
BBIMOJIHEHUs J1abopaTopHOil paboThl, TUOO (U3NYECKON CYyTH HCCIEAYyEeMOTO B HEH SIBJICHUS.
CTyAeHT cuuTaeTcs JOMYIIEHHBIM K BBIMIOTHEHUIO Ta0OpaTOpHOU paboThl TOIBKO MOCTE YCIETHON
cIa4M KOJIJIOKBUYMA.

DKCTepUMEHTANIbHBIE JTaHHBIC, MTOyYeHHBIE B XOJI€ BBITIOJHEHUS J1a0OpaTOpHOU paboThl U
NpeJCTaBICHHbIE B TaOIMYHON (opme, 3aHOCATCS B MPOTOKOJ. JlomyckaeTcs Haludue OJHOTO
MPOTOKOJIA Ha «OpUTaTy».

3amura J1abopaTopHBIX PadOT MPEANoIaraeT HaTuIhe OTUETa Y KaXKI0T0 M3 00YyUJarOIIUXC .
OT1u€r nomKkeH OBITh BBINIOJIHEH IO BCEM TMIpaBWiaM, NPEITyCMOTPEHHBIM METOIUYECKUMU
YKa3aHUSIMH K JJa0OpaTOpPHOM paboTe 1 HOPMATHBHOM JTOKyMeHTanue BY 3a.

[Tocne o3HakOMIIEHHMSI C COAEP)KAHMEM OTYETA U MPEACTABICHHBIMU B HEM pe3yJjbTaTaMu
UCCIIEIOBaHMs, TMpernofaBaTelb 3aqaéT KaKIOMYy M3 OOYYalomIMXCs HECKOJIBKO BOIMPOCOB,
Kacaromuxcs JIM00 TEOPETHUUECKOTO MaTepuasna, U3JI0KEHHOTO B METOJUYECKUX YKa3aHHsX, OO
aHaJgu3a TOJIYYCHHBIX OSKCHEPUMEHTANIbHBIX JAaHHBIX. TOJIBKO TIOCHE YCIEUIHBIX OTBETOB
o0yuJarolerocss Ha BOIPOCHI IIPENoAaBaTelsi U YCBOSHUSI UM TEOPETUUECKOr0 MaTepuaa, CTaBUTCS
OIICHKA.

Takum o0pazom, mpH IPOBEICHUH J1a0OPATOPHBIX 3aHITUN MPENojaBaTeilb OCYLIECTBIISET
KOHTPOJIb YCIIEBAEMOCTH MTOCPEICTBOM CIEAYIOIINUX CPENICTB:

® OIEHUBAIOTCS OTBETHI CTYAEHTOB IIPU CJjau€ KOJNIOKBUYMa;
® OILICHMBAETCSl YCICIIHOE BBIMOJHEHUE MPOrpPaMMbl UCCIEAOBAHUM, W3JI0KEHHOU B
METOJIMYECKUX YKA3aHHUSIX U TPaMOTHOE 0(OPMIICHHE MTPOTOKOIIA;
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OLIEHUBAeTCs TpamoTHoe odopmieHne or4yéra TO J1abopaTopHOil pabore B
COOTBETCTBUH C TPEOOBAHUSIMU METOIMUCCKHX YKa3aHHH, a TAKKe HAIMYUE B OTUETE
BBIBOJIOB O PE3yJIbTaTaX MPOBEAEHHBIX UCCIICIOBAHUIA;

OLICHUBAIOTCS OTBETHI CTYJICHTOB B XOJI€ 3alUThI JIAOOPATOPHOU pabOTHI.

Bce orieHKH, B TOM YHCJIE UTOIOBasl, BEICTABJISAIOTCS 10 S-0ajbHOM IIKae.

Jlns kakziol M3 ykasaHHBIX B Tabmuie 5 naboparopHsix padot B Oubnmoreke ['VYAII u B
naboparopuu B ayn. 11-0la uMeroTcs MeTOIUYECKUE YKa3aHUSI.

B tabmuue 20 mnpeactaBieH TmepeyeHb METOJUYECKHX YKa3aHUW K  BBITOJHEHUIO

71a00paTOPHBIX PabOT MO TUCHUILINHE «DIEKTPOAUHAMHUKA U PACIIPOCTPAHEHUE PATHOBOIHY.

Tabmuna 20 — [TepeueHh METOMYECKUX YKA3aHUH K BBITIOJIHEHUIO JTAOOPAaTOPHBIX padoT

udp

bubnmorpaduueckas ccoiika / URL ampec

KonnyecTBo 3x3eMILIIPOB B
oubsmoreke
(KpoMe JIEKTPOHHBIX
9K3EMILISIPOB)

621.372
n8s

HccnenoBanue cTpyKrypsl 1mosist BoJiH Hio
H20 mpu pa3nu4HbIX Harpy3Kkax BOJHOBOJA
[TekcT] : MeTOAMYECKHE YKa3aHUS K
naboparopnoii padore / C.-Ilerepb. roc. akaz.
a’poKOCM. TIpubopocTpoeHus ; coct.: . B.
bnarosemenckuii, b. T. Hukurtus. - CIIO. :
Nzn-Bo I'VAIL, 1996. - 43 c. : rpad., Tabm. -
bubnwmorp.: c. 42 (5 Ha3B.).

DIEeKTPOHHBIN pecypce

621
" 88

HccnenoBanue nrdpakium
JJICKTPOMArHUTHBIX BOJIH HAa OTBEPCTHH U
HWIMHAPE © METOAWYECKHE YKa3aHus K
BBHITIOJTHEHHIO J1abopaTopHoii pabotel / C.-
[Terepo. roc. YH-T a’POKOCM.
npubopoctpoenus ; coct.: JI. A. ®denoposa,
H. A. I'magkuii. - CII6. : U3n-Bo I'YAII 2010.
- 30 c. : rpad., puc. - bubmuorp.: c¢. 29 (3
Ha3B.).

123
®onz yuebHOro Kopiyca
(I"'acteno)
11
Cryn.otnen (BM)

537(CYAII)
188

HccenenoBanue noysspu3aliOHHbIX
XapaKTePUCTHUK IIEKTPOMArHUTHBIX BOJH
[TekcTt] : MeTOoAMYECKUE YKA3aHUS K
BBITIOJIHEHHIO JTabopaTtopHOi pabotsl / C.-
[TeTepO. roc. yH-T a9pOKOCM.
npudopocTpoenus ; cocT.: B. C. Kanmanaukos,
JI. A. ®enopoga. - CII6. : U3n-so ['YAII,
2005. - 21 c. : Tabm., puc. - bubmmorp.: ¢. 21
(2 Ha3B.).

44
®on yueOHOTO KOpITyca
(I"'acteno)
37
Cryn.otnen (BM)

26-31

HccnenoBanue moBEpXHOCTHBIX

BOJIH, PaCIpOCTPAHSIONINXCS BIOJIb TUIOCKUX
3aMeIIoMMX cucteM [ Tekcr] :
METOIMICCKUE YKA3aHUS K BHITIOJTHCHHIO
nabopaTopHoii pabotsl / C.-Iletep0. roc. yH-T
a’pokocm. mpubopoctpoenus ; Cocrt. B. C.
Kanamnukos. - CI10. : U3n-Bo 'AAIL 2003. -
25 c. : Tabu., rpad.

9
Cryn.otnen (BM)

26-24

VccnenoBaHue CTPYKTYpPbI
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U 88 AJIEKTPOMATrHUTHOTO TTOJISI Ha/T MPOBOISIICH 24
IJIOCKOM moBepxHOCThIO [Teker] : Cryn.otnen (BM)
METOAMUYECKUE YKA3aHUs K BBIIIOJHEHUIO
nabopaTopHbIX paboT / JIeHUHTp. MH-T aBUAIl.
npuOOpOCTpOEHNUs ; JICHMHIp. MH-T aBHalLl.
npubopoctpoenust. - CII6. : [6. n.], 1998. - 28
C. : puc. - bubmmorp.: c. 28 (6 Ha3B.).

26-10 Metoauueckasi pa3pab0oTKa K BBHIIIOJTHEHUIO 5)

M54 nabopaTopHoii pabotsl "HccnenoBanue ®onz yueOHOro Kopiyca
JUCIIEPCUU U 3aTyXaHHs BOJH B BOJHOBO/JIE (I"'acteno)
npsiMoyronbHoro ceyenus” [Teker] : 211
nabopaTtopHas pabota / JIeHuHTp. UH-T aBUAIl. Cryn.otnen (BM)

npubopoctpoenus ; Coct. JI. A. dengoposa;
Pen. b. T. Huxkutun. - CII0. : U3n-Bo I'YAII,
2005. - 21 c. : Tabu., puc.

B MeToanueckux yka3aHHMAX K BBIIOJIHEHUIO JJA0OPaTOPHBIX pabOT 0003HAUEHBI LEJIN KaX 101
paloThl, MPUBOJUTCSA NEPEUCHb JIJAOOPATOPHOr0 000PYIOBaHUA U cXeMa Ja0b0paTOPHOI yCTaHOBKH.
B cxaroii ¢opme faHbl OCHOBHBIE TEPMUHOJIOTUYECKHE TOHATHS, OTHOCAIINECS K MCCIIEeI0BaHHUIO,
pa3bsCHEHA CyTh HUCCIIEAyeMbIX (PU3MUYECKUX SBICHUH, MPUBEIEHb pacuéTHble (popMmyibl. Tam xe
NPECTaBICHbl TAOJMUIBI AKCIEPUMEHTAIBHBIX JaHHBIX, IMOJYYEHHBIX OOYyYalOIMIMMHUCS B XOJIE
BBINOJIHEHHSI JTabopaTopHOil paboTel. KpoMe TOoro, MeTogMyeckue yka3zaHHs COJEpXKaT Kak IUIaH
UCCIIEIOBaHMs, TaK U METOJUKY OOpabOTKM HKCHEPUMEHTAIbHBIX JIaHHBIX, CIOCOOBI HX
npecTaBieHus (IOCPEeACTBOM TalMUIl U IpaUKOB), a TAKKE MPUMEPHbIE KOHTPOJIbHBIE BOIPOCHI.
OTnenbHBIM MYHKTOM B METOJMYECKUX YKA3aHUAX M3JI0KEHO COZEp)KaHue O0T4éTa O JJabopaTOpHOM
pabore.

CtpykTypa u popmMa oT4eTa 0 J1a00PATOPHOIi padoTe

[IpuBonsATcs B METOOUYECKMX YKAa3aHUSAX K BBIIOJHEHUIO JabOpaToOpHbIX padoT,
npejcTaBieHHbIX B Tabnune C, a Takke B pas3jeie HOpMATHUBHOW JokyMmeHTauuu caita I'YAII
http://guap.ru/quap/standart/titl_main.shtml.

TpedoBanus k 0popMIICHHIO 0TYETA 0 J1A00PaTOPHOI padoTe

[IpuBoasTC B METOAMYECKMX YyKa3aHUSAX K BBIMIOJHCHHUIO JaO0OpaTOPHBIX padoT,
npeacTaBieHHbBIX B Tabmuie C, a Takke B pasjelic HOpPMAaTUBHOW MokymeHTanuu caita ['YAII
http://quap.ru/quap/standart/titl_main.shtml

MeToanuyeckne ykKazaHusi JJisi 00y4alIIMXCH IO NPOXOKIAECHUIO CAMOCTOSTEIbHOM
padoThbI

B Xxoze BBIMONHEHUS CaMOCTOSTENBHON PabOTHI, 00ydYalONMIUICS BBINOIHSIET pabOTy IO
3aJJaHAI0 U TIPU METOJMYECKOM PYKOBOJCTBE TpernojaBareis, HO 0e3 ero HEemocCpeCTBEHHOTO
y4acTHsl.

Jnst ofydarommxcst 1Mo 3a049HOM (opMe O0OydeHHs, CaMOCTOSITeNIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO PaboTYy.

B mpoliecce BBIMOMHEHUST CaMOCTOSITEIBHON pabOThl, y 00ydYaromerocs (GpopMHpYeTcs
1esiecoo0pa3Hoe TUIaHUpOBaHUe pabouero BpeMEHHU, KOTOPOE MO3BOJISICT UM Pa3BUBATh YMEHHS U
HaBBIKM B YCBOCHUHU U CUCTEMAaTH3aIMU NPHOOpPETaeMbIX 3HaHUI, 0OecreunBaeT BEICOKUN YPOBEHb
YCIICBAEMOCTHU B NICPHUOI 06y‘-IeHI/I$I, MOMOTacT MOJYYUTh HAaBbIKU IMOBBIIIICHUA HpO(beCCI/IOHaJIBHOFO
YPOBHSL.
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MeTonuyeckuMu ~ MaTepHalaMu, HATPABIIAIOMUMU CaMOCTOSITENIbHYI0  paboTy
00ydJarmuxcs, ABISETCS Y4eOHO-METOIMYECKH MaTepuan Mo TUCIUILIMHE, MPEICTaBICHHBIC B
tabnunax 7 u 8.

[Tepeuenr pecypcoB wuH(popmanmoHHo-TenekoMMmyHukamonnon cetu WHTEPHET,
HEOOXOIUMBIX JIJIi OCBOSHUS JTUCIUTUINHBI IPUBEACH B Tadsmie 9.

s camocToATenbHOW paboThl OOYyYaroOUIMXCA IO JUCHUIUIMHE «JNEKTPOJAMHAMUKA U
pacnpocTpaHeHHE PaAHOBOJIHY» MPEI0KEHbI CIIEAYIONINE TeMbl, PeCTaBlIeHHbIe B Tabnume 21.

Tabnuna 21 - Tembl TeOpETHUECKOT0 MaTepuaa Juisi CaMOCTOSATEIbHOT'O 3YUECHUS

No 1/t
TeMbl Ha CAMOCTOSITEILHOE U3yUECHHE

Pazpgen S. OcHOBHbBIE METOAbI U TEOPEMDbI, UCIIOJIB3YEMbIC IIPA PCHICHUM 3a/1aY

3JIeKTPOAMHAMHMKHI
1. Judpakius 37JeKTpOMarHUTHBIX BOJIH Ha pa3IMYHOI0 POja NPEnsTCTBUSAX,
OCHOBBI METOJIOB pEIICHUS 3a/1a4 TUPPAKINH.
2. MeToa KpaeBbIX BOJIH B TEOPUHU AUDPAKIIHH.
3. Pedpaxims 351eKTpoOMarHuTHBIX BOJTH.

Pa3nes 6. U31y4yeHue 3J1eKTPOMATHUTHBIX BOJIH.
1. ITone TOYEYHOro U30TPOITHOIO UCTOYHUKA.

Pa3znea 7. Iliiockue 3j1eKTPOMATHUTHBIE BOJIHBI.

1. [Tockue BOJHBI B OJJHOPOIHBIX AHU30TPOITHBIX H THPOTPOIHBIX CPEax.
2. BoHOBEIE sIBIICHHS Ha TpaHUIlE pasnena IByX cpell. [loBepXHOCTHBIN AP eKT.
3. OTpakeHune MIIOCKUX BOJIH HA TPAHUIIC paselia IBYX Cpell. 3aKOHBI

Crenmmyca. KoagduuuenTs! otpaxenus u npesnomieHust @penens. Yroa
nojHoro npenomienus. I[lorepu B mpoBozseit cpene.

Pazgen 8. HanpagJisieMble 3J1eKTPOMATHUTHBIE BOJIHBI M HANIPABJISIIOLIHE CUCTEMbI.

1. Jlucriepcus 3IEKTPOMArHUTHBIX BOJH B BOJIHOBO/IE.

2. Bo30y»xieHue 1 CBsA3b BOJTHOBOJIOB.

3. 3aMeUISIoNE CUCTEMBL.

4, Pe3onaropsl. Bo30y»kieHre BOJIH B HAMPABIIAIONIMX CHCTEMaX M PE30HATOPAX.
5. DJIeMEHTBI HAMPaBJIAIONINX crcTeM 1 TpakToB CBY.

Pa3znen 9. CraTnueckue M CTAlMOHAPHBIE MOJIS.

3HCKTPOCT8.TI/I‘-ICCKOG I1OJIC TOUCYHBIX 3aps10B U JUIIOJIA.

Merton 3epKaabHBIX U300pakKeHHH.

3Hepr1/151 QJICKTPOCTATHYCCKOI'O ITOJIA.

el N .

SHepI‘I/I}I CTAllMOHAPHOTO MAarHuTHOT'O ITOJIA.

B Tabmune 22 nmpuBeAeHBI TEMbl CAMOCTOSTENIbHOW pabOThl  OOywaroumxcs U
COOTBETCTBYIOIIMEC MM CTPAHHIBI B y4eOHOM TocoOMH «DJIEKTPOJMHAMUKA U PaCIpOCTPAHCHUE
paauoBosH» aBTopoB B. B. Hukonbsckoro, T. . Hukonbsckoii. M.: Hayxka, 1989.

Tabnuua 22.
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Howmep
pasnena
JEKIMOHHOTO

Kypca

Haszeanue u copep:xkanue pa3iesioB U TEM
JICKIUOHHBIX 3aHIATUU

HasBanus pa3aesnoB u HOMepa
CTpaHUIl y4eOHOTO TOCOOHS

5.

OcHOBHbIE METObI H TEOPEMBI,
HCMoJIb3yeMble NPHU pellieHUuN 3a1a4
I1eKTPOAMHAMUKH

Tema 1./ludpakius 31eKTpOMarHUTHBIX
BOJIH Ha PA3JIMYHOTO poJia MPEnsTCTBUIX,
OCHOBBI METO/IOB PEILICHUS 3a]a4
TU(pakLIny.

Tema 2. Merop KpaeBbIX BOJIH B TEOPHUH
TU(pakLny.

Tema 3. Pedpaxiius 37eKTPOMarHUTHBIX
BOJIH.

n.10.1 DnexkTpoaAMHAMUYECKHE
3a1a44 AM(PPaAKIHU.

n.1.10.1.1 O6uue npencraBieHus.
ITocTanoBka 3amad.

1.11.10.1.2 [TpuGnukeHHble MOIXOAbI.
Merton I'toiirenca-Kupxroda.
(c.343 — 347)

n.10.2 OTBepcTHe B 3KpaHe.
Ju¢ppakuua @PpayHrogepa.
rn.11.10.2.1 ITocTaHoBKa 3aga4n.
IIpumenenue merona I'roirenca-
Kupxroda.

m.11.10.2.2 Ananu3 qudpakiuu
Opaynrodepa.

(c.347 — 353)

n.10.3 OTBepcTHE B 3KpaHe.
JAndpakuus Openes.

n.11.10.3.1 u3meHenue ycioBuii
HaOJIIONEHUS.

n.11.10.3.2 Ananuz audpaxum
OpeHerns.

(c.453 — 361)

n.10.5 udpakuus Ha uuauHape.
n.a. 10.5.1 ITocraHoBka 3a1auu.
n.m. 10.5.2 [TapannensHas
MOJIIpU3aLus.

m.m. 10.5.3 IlepnenaukynsipHas
MOJIIpU3aLus.

m.m. 10.5.4 O6cyxaeHne pe3yIbTaToB.
(c.368 — 373)

HN3ny4denne 371eKTPOMArHUTHBIX BOJIH.
Tema 1. [Tone TOyeYHOTO U3OTPOITHOTO
HCTOYHUKA.

1n.9.0 IlpexBapurtenbHble
MaTeMaTHYeCKHe CBeIeHH .
m.m. 9.0.1 UaTerpupoBanue
HEOJJHOPOIAHOTO YPABHEHUS
['enbmromnsia.

n.1. 9.0.2 YcnoBue nznyuyeHus.
(c.318 —321)

1.9.1 U3nydyeHue 3aJaHHBIX
HCTOYHHUKOB.

n.a. 9.1.1 TTocranoBka u 00cyxaeHNE
3aJjauu.

n.1. 9.1.2 AHanu3 pemeHui.

(c.321 — 324)

. Ili1ocKkue 3J1eKTPOMArHUTHBIE BOJIHbI.
Tema 1. Ilimockue BOTHBI B OJJHOPOIHBIX
AQHU30TPOIHBIX U TUPOTPOIHBIX CPEIAX.
Tema 2. BonHOBBIE SIBICHUS HA TPAHULIC
paznena aByx cpen. [IoBepXHOCTHBIN

b dexr.

n.5.1 OTpaxkeHue u npeJiOMJIEHHE.
1.11.5.1.1 DnekTpoMarHuTHbIE BOJIHBI
Y ONTUYECKHUE JTyUH.

n.1.5.1.2 [TaneHue BOJIHBI HA TPAHUILY
paznena cpen. [loctaHoBKa 3a1a4u.
1.11.5.1.3 3akonsl CHeunyca.
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Tema 3. OTpaxkeHue TIOCKUX BOJH Ha
IpaHuLE pa3ziena IByX Cpell. 3aKOHBI
Cuemnuyca. KoaddunmueHnTs! oTpaxeHus u
npesiomieHuss Openentsd. Yol MoJIHOro
npenomienud. [lorepu B mpoBoasiiei
cpere.

n.1m.5.1.4 CneacTBusi BTOPOro 3aKOHa
Cremnnyca.

n.1m.5.1.5 [Ipenomnenue npu
MOTJIOIICHUH.

(c.155-162)

1. 5.2 Ilosist mpu majieHuH BOJIHBI HA
rpaHuIly pasjiesa cpen.

1.11.5.2.1 ciy4aii HopManbHOIO
MaJCHHUS.

1.11.5.2.2 HaknoHHOe najieHue.
dopmyiibl DpeHerns.

11.11.5.2.3 TloaHOE 3JIeKTPOMAarHuTHOE
ToJe.

(c.162 — 171)

HanpagJisiemble 3J1eKTPOMATrHUTHbIE
BOJIHBI M HANIPABJISAIOIIHE CHCTEMbI
Tema 1. lucniepcusi 31€KTPOMArHUTHBIX
BOJIH B BOJIHOBOJIE.

Tema 2. Bo30yxeHue u cBs3b
BOJIHOBO/IOB.

Tema 3. 3amMeqIgrONIAE CUCTEMEL.

Tema 4. Pezonaropsl. Bo30y>xaenue BoiH
B HAIIPABIIAIOLINX CUCTEMaX U
pe30oHaTOpaXx.

Tema 5. DeMeHTbI HaIIPaBJISIFOIIUX
cuctem U TpaktoB CBY.

1. 4.3 /Ilunepcusi, pasHbie OlleHKH
CKOPOCTH.

.. 4.3.1 O0miee npecTaBieHUe O
JUCTIEPCUU CPEJl U PACIPOCTPAHECHUHU
CUTHAJIOB.

.. 4.3.2 AHanu3 ciaboil qucnepeuu:
IpyNIoBasi CKOPOCTh BOJIHOBOTO
mporecca.

(c.149 — 152)

11.6.3 Ileppoguyeckue CTPyKTypBHI.
.11.6.3.1 ITocranoBka 3amaun. O0IHe
CBEJICHHUS O BOJIHOBBIX MPOIECCaX.
1.11.6.3.2 YacTeie nepuogndecKue
CTPYKTYpPBI: UMII€TAHCHBIC
MOBEPXHOCTH.

(c.212- 215)

1n.6.4 Ilepenaya u norepu 3Hepruu
B CTPYKTYpax

n.1m.6.4.1 [lepenaBaemasi MOIITHOCTh U
MTOTOHHBIE TIOTEPH.

1.11.6.4.2 3aTyxaHue B MpoOJ0JIbHO-
OJIHOPOJIHBIX CTPYKTYypaX:
SHEPreTUUECKHU aHaTH3.

1.11.6.4.3 AHanmuTH4ecKoe
onpeneneHue KodhdumnreHTa
3aTyXaHUs.

(c.216 —222)

n.7.4 JlnsiekTpuyeckue
BOJIHOBO/IbI M POJICTBEHHbIE
CTPYKTYPBL.

.1. 7.4.1 Tumnsl CTpyKTyp C
JURJICKTPUYECKUMU AJIEMEHTaMHU.
m.1. 7.4.2 Kpyrublit AM3IeKTpUYeCcKUil
BOJIHOBO/I.

(c.263 — 269)

n.7.5 IlonockoBbIe, 1IeJIeBbIE U
ApYyrue MJIaHAPHbIE CTPYKTYPHI.
.. 7.5.1 Tumsl muranapHbIX
cTpyKTyp. O pa3BUTHUU TUHUN




40

nepeaayn.

1.1. 7.5.2 BonHOBbIE IpoIIECCH B
TJIaHAPHBIX CTPYKTypax.

(c.276 — 281)

n.8.1 O0mas Teopust
3JIeKTPOMATHUTHBIX PE30HATOPOB.
n.m.8.1.1 Hakonnenue snepruu B
oOobemMe. Pe3onaTop u Hampasisromas
CTPYKTYypa.

m.1.8.1.2 CBoiicTBa noiei
PE30HATOPOB.

n.1.8.1.3 Yuér noreps. loOpoTHOCTH
PE30HATOPOB.

(c.294 - 302)

1.8.2 Ilosible pe3oHATOPHI.

1.11.8.2.1 IIpssMOyTrobHBIH
pe3oHaTop.

11.11.8.2.2 UMIMHAPUYECKUI
pe3oHaTop.

11.11.8.2.3 JIpyrue nosble pe30HaTOPBHI.
(c.303 —314)

n.11.1 Boiny:K/1eHHbIE KOJe0OaHusl.
HN3nyyeHnue B MOJIOCTH.

mn.11.1.1 IlocranoBka 3amaun.
mam.11.1.2 CoO0cTBEHHBIE KOIEOaHU
pe3oHaropa u 0aszuc mojei.
m.m.11.1.3 BeiHyX1eHHBIC KOJIeOaHUs
MOJIOTO Pe30HaTOpa U 6azuc mojiei.
(c.384 — 390)

n.11.2 BoIny:K/1eHHbIE€ BOJIHBI.
H3zny4denue B BOJIHOBOIE.

mn.11.2.1 IlocranoBka 3amauu.
m.m.11.2.2 coOCcTBEHHBIE BOJIHEI
BOJIHOBOJIA.

.1.11.2.3 BeIHYy>XK/IeHHBIE BOJIHBI
II0JIOr0 BOJIHOBOAA. Pemenue 3amaun.

(c.396 — 402)

CraTHyecKHe M CTAIlHOHAPHBbIE MOJIS.
Tema 1. DnekTpocTaTUYECKOE MoJIe
TOYEUHBIX 3aPsII0B U JTUTIOJS.

Tema 2. MeTto 3epKajbHbBIX H300paKeHUH.

Tewma 3. DHeprus 371eKTpOoCTaTUYECKOTO
HOJISL.

Tema 4. DHeprus cTallOHaApPHOTO
MarHUTHOTO TOJIS.

m.2.1. CranuoHnapHoe mnoJie,
3JIEKTPOCTATHKA U
MArHUTOCTATHKA.

n.m.2.1.1 Cucrema ypaBHEHU
CTAI[MOHAPHOTO 3JIEKTPOMArHUTHOTO
OIS

n.1.2.1.2.Cucrema ypaBHeHUH U
OO0IIHE MOHATHS SJEKTPOCTATHKH.
n.m.2.1.3 MaraurocraTuka.
(c.67-72)

1m.2.2 JJIeKTpocTaTHYeCKHe MOJIs.
.. 2.2.1 Cuctemsl 3apsiaoB.

n.1. 2.2.2 [IpoBogHUKY B
ANEKTPOCTATHUKE.

.. 2.2.3 EMKocTb.

1.1. 2.2.4 JIu3NeKTpUKHU B
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AIIEKTPOCTATHUKE.

(c.72 —83)

1.2.3 CTAallHOHAPHBIC MATHUTHBIE
MOJIAL.

1.1. 2.3.1 OCHOBHBIE YpaBHEHHUS U
3akoH buo-Casapa.

1.1. 2.3.2 [loreHiuansl B TEOpUA
CTallMOHAPHOT'O MATHUTHOTO TOJISL.
(c.88-91)

1.2.4 JHeprusi CTallMOHAPHBIX
noJieil 1 MX 001IHe CBOMCTBA.

n.1. 2.4.1 Dnekrpuueckas 3HEprus u
3apsi.

1.11. 2.4.2 MarautHas SHeprusl.
NHIyKTUBHOCTD.

.. 2.4.3 OO0uue cBoicTBa
CTAllMOHAPHOT'O AJIEKTPOMATHUTHOTO
TOJISL.

1.11. 2.4.4 AHaJITUst TOCTOSTHHBIX
TOKOB U 3JIEKTPOCTATUYECKUX TMOJICH.

(c.99 — 109)

KoHTponb caMOCTOSATENPHOH paboOThl CTYJICHTOB B TEUCHHE CEMECTpa OCYIIECTBIISICTCS
clenyrommM oOpa3oM. B TeueHume cemecTpa KaKIbl  CTYJCHT JOJ/DKEH IPEJICTAaBUTh
npernojaBaTesito JIM00 JIOKIaa, JIMOO TIPE3CHTAllMI0 Ha BBIOPAHHYI UM WIM yKa3aHHYIO
npenoaaBateneM Temy. Jlokiaa TOMKEH CoAepKaTh HE MEHEE 5 CTPAHUI] TEKCTa, IPE3eHTAIU - He
MeHee 10 cimaiinos.

Kaxxnas mpencraBieHHas caMOCTOSITENIbHAS pa0oTa OIEHUBAETCS MperojaBaTelieM Io S-
OaJIbHOM ITKaJe UCXOIS U3 CISAYIONINX KPUTCPUEB:

® COOTBETCTBHUS MPEAJIOKEHHOU TeMe;
e KayecTBa WUIIOCTPATUBHOIO U IpauuecKoro MaTepHuasos;
e TIyOMHBI PACKPHITHS TEMBI.

Te nmokyaapl M Npe3eHTALMH, KOTOPhIE HAMIYUYIIMM OOpa3oM pPaCKpbIBAIOT BHIOPAHHYIO
TEMY, MOTYT OBbIThb, MO COIJIACHIO CTYJEHTA, MpPEJCTAaBICHBI Ha BceoOlee OOCYXKAEHHE B XOje
JIEKIIMOHHBIX 3aHATUN.

[Ipy BBHIMONHEHUH CAMOCTOATENBHOM paboThl OOydYarolIecs MOTYT TOJb30BATHCS
JUTEPATypOil M y4eOHO-CIIPAaBOYHBIMU MaTEpHUaIaMH, IMPEICTaBICHHBIMH B Tabmumax 7 — 9.

MeToauyeckue yKazaHMs VI OOYYAIOIIMXCH MO NPOXOKICHUIO TPOMEKYTOUHOM
arrecTauuu

[IpomexyTounast aTTecTanus oOyJaromuxcs MpeycMaTpuBaeT OILICHUBaHUE
MPOMEKYTOUHBIX M OKOHYATEIbHBIX PE3yJNbTaTOB OOy4YeHHs MO AucuuriinHe. OHa BKIIIOYAET B
cebst, kak ObLIO ckazaHo B pazgene 10 paboueit mporpammbl «@DOHJ OIEHOYHBIX CPEACTB IS
MPOBEACHUS TMPOMEXKYTOUHOW aTTeCTAllMM OOYyYalolIMXCS 10 JUCHMIUIMHE», OK3aMEH H
TECTUPOBAHUE.

DKk3aMeH — opMa OLIEHKH 3HAHHM, MOTYUYCHHBIX 00yJaroNUMCs B TIPOLIECCe M3yUYCHUs BCEr
JTUCIUIUIMHBI, HAaBBIKOB CaMOCTOSITENIbHOM paboOThI, CIIOCOOHOCTH MPUMEHSTh HX Ui pEHICHUS
MPaKTUYECKUX 3aJa4y. DK3aMEeH MPOBOAUTCS B MEPUOJ SK3aMEHALIMOHHOM CECCUU U 3aBEpPILACTCS
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aTTeCTAallMOHHOU OLICHKOM «OTIINYHOY, «XOpOLIO», «YIOBJIIETBOPUTEIILHOY,
«HEYIOBJIETBOPUTEIILHO.

TectupoBaHre MPOBOIUTCS B JBAa dTama: B CEpeJMHE M B KOHIE cemecTpa (Ha 3au€THOM
HeJene).

Cucrema OIEHOK MpH MPOBEACHUH MPOMEKYTOUHON aTTeCTallud OCYIIECTBISETCS B
COOTBeTCTBUU C TpeboBanusamu [lomoxenunit «O TekymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM arTectanuu cryAeHToB [YAII, oOydaromuxcss 1O MPOrpaMMbl  BBICIIETO
obOpazoBanus» U «0O MOAYIBHO-PEUTHHTOBON CHCTEME OIICHKM KadecTBa Y4eOHOH paboThl
ctynentoB B 'Y Ally.

Takum oOpa3oM, UWTOTOBas OIIGHKAa 3HaHUM  oOydJaromerocs Mo  JUCHUILIAHE
«INEKTPOIMHAMHKA U PACTIPOCTPAHCHHUE PATMOBOJIHY, CKIIABIBACTCS U3 OIIEHOK, TTOJTYYCHHBIX

® 32 [I0CEIIAeMOCTh JIEKLIMOHHBIX U J1a00paTOPHBIX 3aHATHH;
® B XOJ/I¢ BBIIOJHEHUS BCEX MPEAYCMOTPEHHBIX HacTosAlled paboueil mnporpammoit
71a00paTOPHBIX pabOT U UX YCIEUIHYIO 3aILUTY;
® B X0JI¢ BBIIIOJHEHHS CAMOCTOSTEIILHOW pabOTHI (MIepeueHb TeM MpHUBEICH B Tadauie 21
HacTos1Iel paboyell mporpamMmmbl);
® [IpM MNPOMEKYTOYHOM TeCTHPOBAHMHM (IIPOBOAMTCA B CEpPEIMHE CEMEcTpa IO
MarepuagaM JIeKIIMOHHOIO Kypca, IepeyeHb BOIIPOCOB IMpHBeAeH B Tadiaume 19
HacTosIIel paboueii mporpaMmbl);
® [I[pM WTOTOBOM TEeCTHPOBAHUM (IPOBOJIUTCS IIOCJIE O3HAKOMIJIEHMSI C JIEKIIMOHHBIM
KypcoM Ha 3a4€THOW Hejesie, MepeyeHb BONPOCOB MpuBe/eH B Tabdauue 19 Hacrosmei
paboueii mporpamMmal);
® Ha JK3aMeHe.
OueHKH BBICTABISIIOTCS MO  S-OanpHoi mmikanme (cM. Tabm. 15). HroroBast oleHka,
dbopMupyromascs Ha OCHOBE YKa3aHHBIX CPEACTB KOHTPOJS 3a YCIIEBAEMOCTHIO, BBICTABIISETCS
TaKXke Mo 5-0aJbHOM MIKae.
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JlaTa BHECEHMS
W3MCHCHUH U
JIOTIOTHCHUH.

Iloanucek BHecIIEro
W3MEHEHHNS

ConeprxaHre U3MEHEHHM U TOTIOTHEHUH

Hata u Ne

MPOTOKOJIA
3aceqaHus
Kadempol

ITonmuce
3aB.
kaenpoit
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