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AnHoranus

JucuunnuHa «ONeKTpOJMHAMUKA W PaCIpOCTPAHEHUE PpAJUOBOJIH» BXOJUT B
o0pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO OO0pa30BaHHUS — MPOrpaMMy CIEUUATUTETa IO
HaNpaBJICHUIO  MOATOTOBKM/  crenuanbHOCTH  25.05.03  «TexHuueckass — dKCIUTyaTauus
TPAHCIIOPTHOTO  Paglo000pYyAOBaHUSA»  HampaBiIeHHOCTH  «TexHuyeckas  IKCIUTyaTalus
PaZMORIIEKTPOHHOTO  O0OpYIOBaHUS  adpONOPTOB M BO3AYIIHBIX Tpaccy. JlucuuruimHa
peanusyetcs kadeapoit Ne2 1.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOMIMX KOMIIETCHITHIA:

OIIK-1 «Cnoco0eH ucnoib30BaTh OCHOBHBIE 3aKOHBI MATEMATHKH, €IUHUIIBI U3MEPEHHUS,
(dbyHIaMeHTaIbHBIE PUHITUIIBI U TEOPETHUECKHUE OCHOBBI (DU3UKHU, TEOPETUUCCKON MEXaAHIKI)

OIIK-5 «CrnocoGeH mpoBOIUTh U3MEPECHUSI U MHCTPYMEHTAJIBHBIN KOHTPOJIb, IPOBOJINTH
00paboTKy pe3yJIbTaTOB M OIEHUBATH MOTPEITHOCTH

CopepkaHue  TUCHUIUIMHBI ~ OXBAaThIBa€T  KPYr  BOINPOCOB,  CBSI3AHHBIX  C
AJIEKTPOMATrHETU3MOM.

JlanHast JOucUUIUIMHA OOBeOUHSET mnpoOJIeMbl, OCHOBAaHHBIE Ha CBOMCTBaxX H
OCOOEHHOCTSIX DJIEKTPOMArHUTHOTO MoJisl. [ TaBHOM 3aadeil sIBIsSETCS pacKpbITUE (HU3UIECKOTO
COJIep’KaHUsl AJIEKTPOMArHUTHBIX IMPOLIECCOB B PA3IUYHBIX CpeAax, CTPYKTypbl MOJeH U
MOBEJICHUS BOJHOBBIX siBIeHUH. Oco0asi poiib OTBOAMTCS ypaBHEHUSM MakcBelia, KOTOpBIS
HaubOosee TMOJHO OMNKHCHIBAIOT BCIO COBOKYIHOCTh JJIEKTPOMArHUTHBIX  SIBJICHHA B
MaKpOCKOIIUYECKUX MaclITadax.

N3ydyenne MUCHUIUIMHBI JOJKHO CIIOCOOCTBOBATh YCBOGHUIO (PU3UYECKOM CYIIHOCTH
BOJIHOBBIX IIPOLIECCOB, MPUYMH M HCTOYHUKOB H3JIYYCHHUS BOJIH, METOJOB pELICHHUs 3aaad
ompejeNieHusl TMOoJed Ha 3agaHHbBIX paccTosHusX. Oco0yio ponb 3[1ech HUIrpaeT To
00CTOSATENHCTBO, KaK BOJHBI BEAYT CeOsl B Pa3IMYHBIX OJHOPOAHBIX W HEOJHOPOAHBIX Cpeaax,
Ha TpaHUIle pa3jielia Cpell, KaKk OHH MPEIOMIISIFOTCSI U OTPaKaroTcsl.

N3yuenne MUCUMIUIMHBI JACT MPEACTABICHUE O PA3IMYHBIX HAIMIPABISAIOMIUX CTPYKTYypax,
4YTO KpaiiHe BakHO B Bompocax TexHuku CBY, o 3aMemifomux CTPyKTypaxX, Ha KOTOPBIX
MOCTPOEHBI MHOTHE DJIEMEHTHI PaJIMOICKTPOHUKH, O PE30HATOPAX, HIUPOKO HCIIOIB3YEMBIX B
pa3IMYHBIX PaJMOCUCTEMAX.

JlaHHass JAMCHMIUIMHA JaeT BO3MOXKHOCTh TOHATh 3aKOHOMEPHOCTH  YCJIOBHIA
pacmpocTpaHeHHs paJoOBOIH B OKOJIO3E€MHOM MPOCTPAHCTBE, B HWKHEHN U BepXHei aTMocdepe.

C ¢Qusnueckold TOUKH 3PEHUS PACCMATPUBAIOTCS pa3JIMYHBIC SIBJICHUS - DPacCEsHUE,
mubpakus, peppakuus u T. A. BakHas poib OTBOIMTCS 3/1€Ch IMOBEACHHUIO DPATUOBOIH B
YCJIOBHSIX BO3JCHCTBUS HA HUX PA3JIMYHOTO POJIA MPETSITCTBUH.

[IpenogaBanue AMCHUIUIMHBI MpEAyCMAaTpUBaeT Clenyromme QOopMbl OpraHU3alNud
y4eOHOTr0 TMpoIiecca: JIEKIUH, JJabopaTopHbIe padOThI, CAMOCTOSTEIbHAS pab0Ta 00YUaIOIIEeroCs.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B hopMe dK3aMeHa.

OO6mias TpyA0EMKOCTh OCBOEHUS AMCIMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3bIK 00yUYeHUs IO JUCIUILTUHE «PYCCKUI.



1. [Tepeuenp IIaHUPYEMBIX PE3yIbTATOB O0YUYEHHUS MO JUCIUTUIMHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Juctumimaa oO0beauHsIeT mpoOIeMbl, OCHOBAHHBIC HAa CBOWCTBAaX M OCOOCHHOCTSIX
3JIEKTPOMArHuTHOro mnojst. I'maBHOM 3amadell sBIsETCS PAacKpbITHE (PU3MUYECKOIO COAEp KAHMS
AIIEKTPOMArHUTHBIX MIPOIIECCOB B PA3IMYHBIX CpPellaX, CTPYKTYPHI MOJICH U IMOBEIEHHUS BOJTHOBBIX
apineHuid. Ocobast posib OTBOAMTCSA YypaBHEHMsAM MakcBeia, KOTOpble HaubOosee IOJHO
OTHCBIBAIOT BCIO COBOKYIHOCTD AJIEKTPOMArHUTHBIX SIBJICHUH B MAaKPOCKOIMUYECKUX MaciTabax.

W3yuenne NUCUUIUIMHBI JOJDKHO CIIOCOOCTBOBATh YCBOECHHIO (PM3MUECKOW CYIHOCTH
BOJIHOBBIX NPOIIECCOB, MPUYMH M HCTOYHHUKOB H3JIyUYEHHsI BOJIH, METOJOB DELICHHs 33134
omnpeseNeHuss IMoJjiell Ha 3ajaHHBIX paccTosHUAX. OcoOyro poib  37ech Hrpaer To
0OCTOSATENLCTBO, KaK BOJHBI BEAYT ce0sl B PAa3MUYHBIX OJHOPOIHBIX M HEOJHOPOIHBIX Cpenax,
Ha rpaHulle pa3ziena cpell, Kak OHHU MPEJTOMIISIOTCS U OTPAXKarOTCH.

W3yuenne MUCHUILTMHBI JA€T MPEJCTABICHNUE O PA3IMYHBIX HANPABIAIONNX CTPYKTYpax,
YTO KpaiiHe BakHO B Bompocax TexHuku CBY, o 3amemismomux CTPyKTypax, Ha KOTOPBIX
MOCTPOCHBI MHOTHE 3JIEMEHTHI PaJliO3JIEKTPOHUKH, O PE30HATOpaX, IIMPOKO HCIIOJIb3YEMbIX B
pas3INYHBIX PAJUOCUCTEMAX.

JlaHHas ~ OUCHMIUIMHA  JaeT  BO3MOXKHOCTH  TIOHSATh ~ 3aKOHOMEPHOCTH  yCJIOBHH
pacrpocTpaHeHHs PaJUOBOJIH B OKOJIO3EMHOM IIPOCTPAHCTBE, B HU)KHEH M BepXHell atmocdepe.
C ¢usuveckoil TOUKM 3pEeHUs] pacCMaTPUBAIOTCS pa3IMYHbIC SBICHHUS - paccesHue, Audpaxius,
pedpakuus u T. O. BaxkHas ponb OTBOOUTCA 3/1€Chb IOBEACHUIO PAJUOBONIH B YCIOBHUSIX
BO3JICHCTBUS HA HUX PA3JIMYHOIO poja NPEIsTCTBUM.

1.2. JlucumniavHa BXOIUT B COCTaB 00s3aTeIbHON YacTU 00pa30oBaTeIbHON POTrpaMMBI
BeIciero oOpasoBanus (nanee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0OYyUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydyeHus AUMCLUILIMHBI 00ydaroLuiics AODKEH 00janaTh ClelyOLIUMU
KOMIIETEHIIMSIMU WJTH WX YacTsMU. KoMIeTeHIInu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMIA W HHIUKATOPOB MX JOCTHXKEHHS

Kox u
Kareropus (rpymnmna) Kon n HauMeHoBaHKe HHAUKATOpa
HaMEHOBaHUE
KOMIIETEHIIAH TOCTHIKEHUS KOMIIETEHIINU
KOMIIETEHIIN U

OIIK-1.3.10 3HaTh OCHOBBI IEKTPUYECTBA U
MarHeTu3Ma

OIIK-1.3.9 3HaTh OCHOBBI (hU3HUKH
KoJieOaHU U BOJIH, ONITUKH

OIIK-1 Cnocoben OIIK-1.¥.1 ymeTs npuMeHsTh pu3nUeCcKue

HCII0JIb30BaTh 3aKOHBI M1 MaTeMaTH4YE€CKHE METOIbI JUIs
OCHOBHBIE 3aKOHBI pelIeHns 3aa4 TEOPEeTUIECKOro U
MaTEMaTHKH, IIPUKJIAHOTO XapaKTepa
€AMHULBI OIIK-1.Y.10 ymeTb CTpOUTH U U3y4aTh
OOwmenpodeccroHanbHbIE | U3MEPEHNH, MaTEMaTUYECKUE MOJIEIN KOHKPETHBIX
KOMIETEHIINU (dbyHIaMeHTallbHbIE | SIBJIEHUN U MPOIECCOB JJIs PEeIIEHUs
IIPUHLIMIIBI U pacueTHBIX U MCCIIEA0BATENbCKUX 3a/1ay;
TEOPETUUYECKHE OTIPEENATh BOZMOXKHOCTH NPUMEHEHHS
OCHOBBI (PU3UKHU, TEOPETUYECKUX MOJIO)KEHUH U METOJIOB
TEOPETUYECKON JUCIUTUIMHBI JIJIsl IOCTAHOBKH M PEIICHUS
MEXaHUKHU KOHKPETHBIX IPUKJIAJHbIX 33/1a4; pelarhb

OCHOBHBIE 32/1a4H Ha BHIYHCIICHUE TIPE/ICITIOB
bynkuuni, tupdepeHIUpoBaHus U
WHTETPUPOBAHUS, HA Pa3IoKeHNUEe PYHKITUU
B psIBI




OIIK-1.Y.5 ymeTb NpUMEHSTH OCHOBHBIE
3aKOHBI (PU3UKHU TPU PEIICHUU
MPaKTUYECKUX 3a/1a4

OIIK-1.Y.7 ymeTb NpUMEHATH OCHOBHBIE
MpUEMbI 00pPaOOTKH IKCTIEPUMEHTATBHBIX
JIAaHHBIX

OIIK-1.B.1 Bnanets HaBLIKAMU
UCIIOJIb30BAHUS 3HAHUN (DU3UKH U
MaTEeMaTHUKHU TIPHU PEIICHUN TTPAKTUYECKUX
3a7a4

OIIK-1.B.2 Bnanets MaTEMaTHYECKOU
CHMBOJIMKOM JIJIS 3aIIMCH U YTCHHS
MaTeMaTUYECKUX BBIPAKCHUH

OIIK-1.B.3 BirageTh HaBbIKAMHU
HCIOJIL30BaHU MAaTEMaTHUECKOTO aHAIM3a
JUTSL pEILICHUs PUKIIAIHBIX 3a/1a4
OIIK-1.B.4 Bi1ageTs HaBBIKAMH
OpraHu3aIiy ¥ NPOBEJICHUS SKCIIEPUMEHTA

OTIK-5 Crocoten OIIK-5.Y.1 ymerb BbIOMpATh U

MIPOBOJIUTH
UCIIOJIb30BATh COOTBETCTBYIOIIUE PECYPCHI,
U3MEpEeHHUS U
. | COBpeMEHHBIE METOUKH U 000PYAOBaHHE
MHCTPYMEHTAIBHBIN
JUISL TIPOBEICHUSI SKCIIEPUMEHTAIBHBIX
ObuenpodeccuoHanbHbIe | KOHTPOJIb, . o
KOMITCTCHITHH HPOBOIHTS MCCIICIOBAaHHUH U M3MEPEHUI
P OIIK-5.Y.2 ymers 0OpabarbiBaTh U
00paboTky
NPECTABIIATH MOTyYCHHbIE
PE3yJIbTaTOB U
IKCIIEPUMEHTANIBHBIC TAHHBIE JIJIS
OLICHHUBATh
MOJTy4YeHUsI 00OCHOBAHHBIX BBIBOJIOB
MOTPEIIHOCTH

2. Mecro nucnutuiiHbEL B cTpykType OI1

JlvcuuIuinHa MOKeT 0a3upoBaThCs Ha 3HAHUSX, paHee MPHOOPETEHHBIX 00Yy4atoUMMHCS
IIPU U3YYECHUH CICYIOUIUX TACIUIUINH:

— - PaIMOTEXHUYECKHUE LU U CUTHAIIBI,

— - DJIEKTPOHHUKA.

3HaHMs, TMOJIyYEHHBIE IPU H3Y4EHMHM MaTepuajna JaHHOW IUCHMIUIMHBL, MMEIT Kak
CaMOCTOATENIBHOE 3HAYEHHE, TaK U MOT'YT HUCIIOIb30BATHCS IIPU U3YYEHUH JPYTUX TACIHAILINH:

— - aHTEHHBI U yCTPOHCTBa CBEpXBbICOKON yacToTsl (CBY);

— - PaIHOJIOKalMOHHBIE CUCTEMBI U KOMIIJIEKCHI,

— - pPalMOHABUTAllUOHHBIE CUCTEMBI U KOMILIEKCHI;

— - CUCTEMBI CBSI3HM U TEJIEKOMMYHUKAIIUH;

- CIIyTHUKOBBIE CUCTEMbI HAaBUTALlUHU, CBS3U U HAOIIOCHUS

3. OO0BEM H TPYJTOEMKOCTh JUCIHILTAHBI
Jlanapie 00 00meM oO0beMe MUCIUILIMHBI, TPYJOEMKOCTH OTAENBHBIX BHJIOB y4eOHOU
paboTHI IO TUCHIHUIUIMHE (M pacTpeielieHue dTOU TPYI0EMKOCTH TI0 CEMECTpaM) TIPEACTABICHBI B
Tabnure 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMkocTs 1o
Bun yuebHoi# paboThl Bcero ceMecTpam
Ne5

1 2 3




Oowan mpyooemKocmo OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020mMoeKu
AyoumopHnule 3anamus, BCETO 4ac. 68 68
B TOM YHCIIC:
nexiuu (JI), (dac) 34 34
npaktuueckue/cemunapckue 3ansarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 45 45
Camocmoamenvnasn paboma, Bcero (dac) 31 31
Buo npomesxcymounoit ammecmayuu: OK3. DK3.

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHMILIMHEI IO pa3/eiaM U BUIaM 3aHSITHIM.
Pa3nensbl, TeMbl AUCHUILIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Pazgenel, TeMbI JUCITUTIIINHEL Jlexnuu I13 JIP KII CPC
(uac) (C3) (dac) (dac) (uac)
Cemectp 5

Paznen 1. OcHOBHBIE TOT0KEHUS 10 6
TEOPHH JICKTPOMarHeTH3Ma
Paznen 2. U3nydyenue 6 6 6
AJICKTPOMArHUTHOTO TTOJISI
Pasznen 3. [Timockue 4 6 4
DJICKTPOMATrHUTHBIC BOJHBI
Paznen 4. JIlunuu nepenauu, 6 12 9
BOJIHOBO/IbI
Pasnen 5. Pacipoctpanenue 8 10 6
PaJMOBOIH
Hroro B cemectpe: 34 34 31
Hroro: 34 0 34 0 31

IIpakThueckass IOATOTOBKA 3aKIIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJarolUMHUCS  OMNpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yuleu
npodecCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieloB U TeM JIEKIIMOHHBIX 3aHSATHA.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI PUBECHO B TabauIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHMOHHOT'O [UKJIA

Howmep .
Ha3Banue u conepxanue pasfeiioB U TeM JEKIIMOHHBIX 3aHATUN
pasaeina
1 OcHOBHBIE IIOJIOKEHUS TEOPUH DJIEKTPOMArHETU3Ma NHTerpanbHble 3¢

muddepeHManbHbe  ypaBHEHUsT dJekTpoMmarHetusma JuddepennumansHas ¢dopma
3akoHa Oma. 3akoHbl: ['aycca, HEpa3pbIBHOCTH MarHUTHBIX CHJIOBBIX JIMHUM, MOJTHOTO
TOKa, EKTPOMAarHUTHONW MHAYKIMH. MatepuaabHOe ypaBHEHUE JUIsl 3JEKTPUUECKOTO
nojs. SIBneHHe HaMarHUYWBaHUS. ITonmnass cucrtema ypaBHeHuid Makcsesa.
VYpaBHenust MakcBemia Juisi  MOHOXpOMaTHuUecKuX Kosnebanuid. KomruiekcHas




IOUDJIEKTPUYECKass NPOHULIAEMOCTb. YTOJI JUAJIEKTPUYECKMX IOTEPh. YPaBHEHHUS
I'enbmronsua. BoaHOBOM XapakTep 3JIEKTPOMATrHUTHOIO MOJsA. ['paHW4YHBIE yCIIOBHS
OHeprusg  JJCKTPOMarHUTHOTO  MOJIA.  OHEPreTUYECKUE  COOTHOLIEHUS B
JJeKTpOMarHuTHOM  1osne. Teopema YwmoBa-llovintnara. ['panuusble 3amauu
NMEKTPOAMHAMUKHU. AHAIUTUYECKUE M YHUCICHHBIE METOJbl PEIICHUS TI'PaHUYHBIX
3a1a4.

W3nmydenne 5>a€KTpOMarHUTHOrO nojss M3imydeHue dSJIEKTPOMarHUTHBIX BOJIH B
CBOOOJTHOM  MPOCTPAHCTBE  JEKTPOJMHAMHYECKHE  IMOTEeHHHaNbl  Teopema
3ara3/bpIBAlOLINX MOTEHIMAI0B Bo30ykaeHne 3/1eKTpOMarHuTHBIX M0JIeH 3a4aHHBIMU
ucrounukamu Judpakmmonnsiii meron Kupxroda m usnmydeHue 3neKTpOMarHUTHBIX
BOJIH Pa3JIM4YHbIMU HCTOYHUKAMMU

ITmockue SJICKTPOMArduTHBIC  BOJIHBI IImockue BOJHBI B pPa3jIMYHBIX Cpeaax
HopmanbHoe majgeHue BOJIH Ha ujeanbHbI MeTann HopmanbHoe majgeHue BOJIH Ha
nuanekTpuk [lageHue BOJIH moa Mpou3BOJIBHBIM yriioM Yrodl bprocrepa IlomHoe
BHYTpPEHHEE OTpakeHHe

JIuHUYM Tiepeayr, BOJIHOBOIBI DJIIEKTPOMArHUTHBIE BOJTHBI B HAPABIISIONIUX CUCTEMAX
Buzpl HanpapisrOmMX CUCTEM, COOCTBEHHBIC BOJIHBI B BOJHOBOAX, TIOBEPXHOCTHBIC
BOJIHBI, BOJIHBI B MHKPOIIOJIOCKOBBIX, WIEJEBBIX M KBAa3HONTHYECKHX CHUCTEMax,
BO30Y)KJIEHHE HANpPaBISAIOMIMX CHUCTEM, IMOTEPH SHEPruM  DIEKTPOMArHUTHBIE
KonebaHus B OOBEMHBIX pe3oHaTtopax PesoHaTopsl mpoctoit ¢Gopmbl, coOCTBEHHAS
TO0OpPOTHOCTH PE30HATOPOB

Pacnipoctpanenune pamuoBosiH. PacripoctpaneHue paavioBOSH BOJH3U MOBEPXHOCTH
3emau 3aKOHBI PAcIpPOCTPAHEHHS BOJIH HaJl MOBEPXHOCTHIO 3eMiu, B atMocdepe u
nonocepe TpomocthepHoe pacmpocTpaHeHHE pPaauoBONH  PacmpocrpaneHue
pPaZMOBOJIH B YCIIOBUSIX TEPECEUYCHHON MECTHOCTH M TMPH HAIWYUU TMPENsSTCTBUI
Mojienu 1 MeToJIbl pacuera paguoTpacc

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabnuua 5 — [IpakTHyeckue 3aHATHS U UX TPYJIOEMKOCTb

No
/o

N3 Hux Ne
Temsbl mpakTnueckux | Popmbl npakTudeckux | TpymoeMKocTb, |IpakTHYECKOi |pa3zaena
3aHATHH 3aHATHH (gac) HOJTOTOBKH, | TUCLIUII
(gac) JIMHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb ITPUBEICHBI B TabIuUIIE 6.

Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

Ne HaumenoBaHue 1a60paTopHBIX paboT Tpynoemrocts, | Ne pasnena
n/n (gac) JCHUTUINHBI
Cemectp 5
1 | UccnenoBanme nudpakiuu 3IEKTPOMArHUTHBIX BOJIH, 3 2
qacTs |

2 | UccnenoBanne nupakiuyd SJICKTPOMATrHUTHBIX BOJH, 2 2
qacTp 2

3 | UccnenoBaHue 3eKTPUUYECKUX TApaMETPOB CPe]] € 3 5
IEPOXOBATOM MMOBEPXHOCTHIO, 4ACTH |

4 | UccnenoBaHue IEKTPHUUECKUX TAPAMETPOB CPeJl C 3 5




IEPOXOBATON MOBEPXHOCTHIO, YACTh 2

5 | HccnenoBanue CTpyKTyphl AIEKTPOMArHUTHOTO MOJIS HAJl 3 4
MPOBOJIAIIEH TOBEPXHOCTHIO, YaCTh |

6 | HccnenoBanue CTPYKTYpPHI 3JEKTPOMArHUTHOTO TIOJIST HAJ| 3 4
MPOBOJIAIIEH MOBEPXHOCTHIO, YACTh 2

7 | UccnenoBanue MOBEPXHOCTHBIX BOJIH U 3aMEJISIOIINX 2 3
CTPYKTYP, 4acThl

8 | UccnenoBanue mOBEPXHOCTHBIX BOJH M 3aMEIJISIONIIX 3 3
CTPYKTYp, 4acTh2

9 | UccnenoBanue xapakTepa JIEKTPOMArHUTHBIX TIOJICH B 3 4
BOJIHOBOJIE, 4acTh |

10 | UccnenoBanue xapakTepa dJIEKTPOMArHUTHBIX TOJICH B 3 4
BOJIHOBOJIEC, YacTh 2

11 | Biusiaue 300 @peHens Ha pacpoCTpaHEHUE 3 5
AJIEKTPOMArHUTHBIX BOJIH, YaCTh |

12 | Biusiaue 300 @peHens Ha pacpoCTpaHEHUE 3 5
AJIEKTPOMArHUTHBIX BOJIH, YaCTh 2

Bcero: | 34

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosarenbHas padoTa 00yJaronxcs
Buiel caMocTosITeNIbHOM paOOThI M €€ TPYJAOSMKOCTh ITPUBEICHBI B Ta0IHIE 7.

Tabmmua 7 — Bugsl caMocTosITenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 35,
Bua camocrositensHOM paboTh
qac qac
1 2 3
N3ydeHne TeopeTHuecKoro MmaTepuania
19 19
qucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOIIIO 4 4
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
Kontposbubie paboThl 3a04HUKOB (KP3)
IToaroToBKa K MpOMEXyTOYHOU 8 8
arrectanuu (I1A)
Bcero: 31 31

5. IlepeueHb yueOHO-METOANYECKOTO 0OeCTIeUeHUs
JUISL CAMOCTOSITETTLHOM PabOThI 00YUAIONIUXCS TT0 TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN



[lepedyeHp neyaTHBIX U JIEKTPOHHBIX YUeOHBIX M3AaHUHN NpUBeAEH B Tabnuue 8.
Ta6muia 8— IlepeueHp MeYaTHBIX U AJIEKTPOHHBIX YUCOHBIX U3JaHUN

Komuectso
[lud Bubnorpaduueckas ccblika / 3%?%1’23
! URL agpec
(KpoMe IeKTPOHHBIX
9K3EMILIIPOB)

537.8(075) I 83 537

DIIeKTpOJUHAMUKA U
MUKPOBOJIHOBAs TEXHUKA!
yuebHuk/ A. JI. I'puropses. - 2-¢
u3a., gom.. - CI16.: Jlans, 2007. -
704 c.

100(2), TC(12),
TCu3(1)

621.396.2 K 85 621.396

Hamnpasnsromme cpessl B
ANEKTPOCBSI3H U CPEICTBA HX
3aIMTHL: yueOHOe ocodue/ A.
®. Kpsuko; C.-Ilerepb. roc.
nonutexH. yH-T. - CII6.: M3a-BO
[TonurexH. yu-ta, 2012. - 132 c.:

CO(10), ®O(4)

621.371+537.8](075)537.8(075) K78

DNeKTpoIuHAMUKA U
pacpocTpaHeHHe paJuOBOJIH:
yuebHoe nocobue/ H. I1.

®O(2), TC(20), CO(4)

62131 Kpacrok, H. 1. JIpiMoBHY. - M..:
Bricur. mik., 1974. - 536 c.
Komraectso
SK3EMILIIPOB B
Ugll_nili))/e c bubmmnorpaduyeckas ccplika OubIIoTEKE
(KpOoMe 3JTeKTPOHHBIX
IK3EMILISIPOB)

621.37

DIEeKTpOAMHAMUKA U
pacrpocTpaHeHue PaJMOBOJIH:
yuebHux/ b. M. [letpos. - 2-¢
u3a., ucop. - M.: 'opsiuast nuHust
- Tenexom, 2004. - 559 ¢

®0(8), u3(1)

621.371+537.8](075)537.8(075) M26
621.37

DIeKTpOoAUHAMUKA U
pacrpocTpaHeHHEe PaJHUOBOJIH:
yuebHoe nmocooue/ I'. T.
Mapkos, b. M. Iletrpos, I'. I1.
I'pynunckas. - M.: Cos. paauo,
1979.-374 ¢

®0(2), TC(52),
CO(1), KJTU3(1)

Hanunos 0. H., Kpactok B. H.,
Hukutun b. T., ®enoposa JI. A.
TexHuYecKas >JIeKTPOANHAMHKA
Y aHTEHHBI. DJIEKTPOIUHAMUKA:
VY4el. nocodue / CaHKT-
[TeTepOyprckuit MHCTUTYT
aBUAIIMOHHOTO
npubopoctpoenus. CII6., 1992.
165 ¢

26-25

DJeKTPOAMHAMHUKA,
pacrpocTpaHeHue paauoBOJIH,
AHTEHHBIE YCTPONCTBA
CBEPXBBICOKUX YaCTOT:

CO(45)




[Iporpamma, KOHTPOJIbHBIE
BOINPOCHI ¥ METOAUYECKHE
YKa3aHUS K BBIITOJIHEHUIO
KOHTPOJBbHBIX pabot/ C.-
[TeTepO. roc. yH-T a3pOKOCM.
npubopocTpoenus; coct. JI. A.
®denoposa, 0. H. /lanunos. -
CII6.: PUO I'VAIL 1998. - 36 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB MH(pOpPMaIMOHHO-

TEJIEKOMMYHUKAIIMOHHON ceTu  «IHTepHEeT»,

npuBe/ieH B Tabsmie 9.

HGO6XOI[I/IMBIX JJIA  OCBOCHUA AUCHUIIIIMHBI

Tabmuma 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BATEIBHBIX PECYpPCcOB HHGPOPMALMOHHO-

TGHCKOMMYHHKaHHOHHOfI CCTU ((I/IHTepHeT»

URL anpec

HaunmenoBaunue

http://nids.guap.ru

Jlexuuu no snektpoavHamuke u PPB

http://lib.aanet.ru/

DneKTpoHHAass OMOIMOTEeYHAs CHCTEMA
I'VAII (ans noctyna HeoOxoauma
aBTOPU3AIIUS IO HOMEPY
YUTATEIILCKOTO OMIIETA).

http://techlibrary.ru/

TexHuuyeckass OMOINOTEKA.
[TepeBogHBIC U PYCCKOSI3BIUHBIC
H3JIaHUA, 00bEIMHEHHEIE B OO
KaTaJjaor HAyYHO-TEXHUYECKOMN
JTUTEPATYPHI.

http://www.rsl.ru

Pocculickas rocynapcTBeHHas
oubsmoreka

http://www.nlr.ru

Poccuiickag HallmoHaJIbHasg
ounbanoreka

http://www.libfl.ru

Bcepocculickas rocynapcTBeHHast
Ou6IMOTEKa MHOCTPAaHHOM JINTEPATypPhI
M. M.1.PynomMuHO

http://www.rasl.ru

bubnnorexka Axkanemun Hayk

http://www.benran.ru

buommorexka PAH 1o ecrectBeHHBIM
HayKam

http://www.gpntb.ru

['ocynapcTBeHHas MyOauM4Has Hay4yHo-
TEXHUYECKast ONOIHoTEKA

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

['ocynapcTBeHHas MyOIUYHAsS HAYYHO-
TexHu4eckas oubnmoreka CuOUpCKoOro
otaenenus PAH

http://lib.febras.ru

IlenTpanbHas Hay4yHast OuOIMOTEKA
JlanpaeBocTouHoro oracincHus PAH

http://www.uran.ru

IlenTpanpHas Hay4yHast OuOIMOTEKA
Ypansckoro oraenenuss PAH

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

bubnuorexa Konrpecca

http://www.bl.uk

bputanckas HanpoHaNbHAS
ouomoTeka

http://www.bnf.fr

@OpaHniry3ckas HallOHaIbHAas
ouomoTeka



http://lib.aanet.ru/
http://techlibrary.ru/
http://www.rsl.ru/
http://www.nlr.ru/
http://www.libfl.ru/
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.bl.uk/
http://www.bnf.fr/

http://www.ddb.de Hemenkas HanmoHabHas OMOIMOTEKA

http://www.ruslan.ru:8001/rus/rcls/resources bubnuorednas ceTh yUpeKICHHIA
Hayku 1 oopazoanusi RUSLANet
http://www.pl.spb.ru [lenTpanpHas TopoacKas

YHUBEpcaibHasi OMOJIMOTEKA UM.
B.MaskoBckoro

http://www.lib.pu.ru Hayunas 6ubnmrorexka um. M.I'opsKoro
Cankr-IlerepOyprckoro
[ocy1apcTBEHHOTO YHUBEPCUTETA
(CIIoIY)

http://www.unilib.neva.ru/rus/lib/ dynnameHTaabHas OHOIHOTEKA
Cankr-IlerepOyprckoro
rOCYIapCTBEHHOTO HOJIUTEXHHYECKOTO

YHUBEPCHUTETA
http://electrodynamics.narod.ru/ «DIEKTPOAMHAMUKA TIIa3aMu (HU3HUKa)»
http://antenna.psuti.ru/ [ToBOMKCKUE TOCYIaPCTBEHHBIH

VHHBEPCUTET TSICKOMMYHHUKAIUHI 1
nHpopmaTuku Kadeapa aHTCHH

http://eqworld.ipmnet.ru/ru/library/physics/electric.htm | Jlureparypa mo anekrpudecTBy
MAara€Tu3smMy " 3JICKTPOANHAMUKE

http://sfiz.ru/forums.php?m=topics&s=3 DopyM 110 MEKTPOANHAMUKE

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOTO 0OECHEeUeHUs, HCIOJIB3YEeMOTO TMPH OCYIIECTBICHUN
00pa30BaTeNILHOTO Mpolecca MO AUCLUIIUHE.
[lepedeHp UCIONIB3yeMOro MPOrPaMMHOTO obecnieueHus npeacranieH B Tadumie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUIUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

2 | MynbrumenuitHas TISKIMOHHAS ayTUTOPHS



http://www.ddb.de/
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://electrodynamics.narod.ru/
http://antenna.psuti.ru/
http://eqworld.ipmnet.ru/ru/library/physics/electric.htm
http://sfiz.ru/forums.php?m=topics&s=3

5 | CneumnanusupoBaHHas jJaboparopus «IEKTPOAMHAMUKA U
pacnpocTpaHEHUEe PaJHOBOITH»

ayn.11-01A

10. Onenounble cpeaCcTBa AJIs MPOBEICHUS IPOMEKYTOUHOM aTTECTAlluU
10.1. CocraB OLEHOYHBIX CpPEACTBAJIS IPOBEIACHUS MPOMEXKYTOUHOW aTTECTalluU
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIS IPOBEJCHUS IPOMEKYTOYHOM aTTeCTalluH

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMPOCOB K IK3aMEHY;
DK3aMeHaI[HOHHEIC OUJICTHI,
3amaun;

TecTrl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeyeHue cemecTpa MOXKET HUCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEHTHMHIOBOM  CHUCTEMbl  YHUBEpCUTETa,  IIpaBHIIa
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kpurepun onleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

OlieHKa KOMIIETCHITUH

5-0ayuipHad mIKaia

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

«OTJIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TiyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIOMOJHUTEIBHOW JIMTEPaTyphI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIIbHOCTHIO HAIPABIICHIS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIIAJICET CHCTEMOM CIIeIIMATN3UPOBAHHBIX TOHSITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyJaronuics TBEp/I0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYIIECTBY W3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTHYECKOW JACSITEIHHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJaeT BBIBOJBI M 0000IIEHHS;

— BIIAJICET CHCTEMOM CTICIMAIM3UPOBAHHBIX TOHITHH.

«y/IOBJIETBOPUTEITHLHOY
«GAuTEHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JIaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOMU
JUTEpaTypHl;

— JIOMYCKaeT HEeCYIIECTBEHHbIE OMMOKN U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM NPUMEHEHHH 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynHsieTcs: B GOpMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;

— YAaCTUYHO BJIAJIEET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHM.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTECHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTrepuana;

— JIOMyCKAaeT  CYyIIeCTBEHHbIE  OMMUOKH W  HETOYHOCTH
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIPABIICHUH;

— UCIBITBIBAET TPYAHOCTU B MPAKTUUECKOM MPUMEHEHHUH 3HAHUN;

npu




OI1reHKa KOMIIETEHITNNA

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;
— He (OopMyYIUpPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nmst s5Kk3ameHa npeicTaBiieHbl B Taduuie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne Ilepeuenb BonpocoB (3afau) i IK3aMeHa Kox
n/a WHJIKaTOpa
1.| ®usnueckuii cmbica ypaBHeHUH MakcBesa. OIIK-1.3.10
2.| Cuna Jlopenna. OIIK-1.3.10
3.| Tok mpoBoAMMOCTH. OIIK-1.3.10
4.| Tok cMenieHus, NOJIpU3aMOHHBIHI TOK. OIIK-1.3.10
5. | SIBneHue 21eKTPOHHON NOJISIPU3AIUH. OIIK-1.3.10
6. | MarepuanbHble ypaBHEHUS IS SJIEKTPHYECKOTO M MATHUTHOTO TIOJICH. OIIK-1.3.10
7.| AHHM30TPOIIHBIE CPeJibl, MOHSITHE TEH30PA. OIIK-1.3.10
8. | KommiekcHas muaieKTpudeckas IpOHUIIAEMOCTb. OIIK-1.3.10
9. | Bekrop IloiHTHHTA. OI1K-1.3.9
10| I'paHnn4HbIe yCIOBHSI JUIS AJIEKTPUYECKOr0 M MarHuTHoro monerd Ha | OIIK-1.3.9
MeTaJuIe.
11| ITnockue, cheprueckre U MIMHIPUYECKUE BOJHBL. OIIK-1.3.9
12| Yto siusiercst pU3N4ecKOr MpuunHON n3ydeHust DM BomH? OIIK-1.3.9
13| DnemeHTapHBIN SIEKTPUUECKUN U3TydYaTelb. OIIK-1.3.9
14| lnarpamma HANPABIECHHOCTH 3JIEMEHTAPHOT O anektpuueckoro | OIIK-5.Y.1
U3JTy4aTes.
15| XapakTepucTuiueckoe CONpOTUBIIEHUE BaKyyMa. OIIK-5.V.1
16| MarHuTHBIH TOK. OIIK-1.3.9
17| DnemeHTapHBIN 11EIEBOM U3ITy4yaTeb. OIIK-1.B.3
18| ®a3oBasi CKOPOCTH B TUDIIEKTPHUKE. OIIK-5.V.1
19| TlonsiTHe riyOMHBI IPOHUKHOBEHMSL. OIIK-1.Y.10
20| Bupl monsipu3anum. OIIK-1.B.1
21| VYron bprocrepa, NoJIHOE BHYTpEHHEE OTPaskEHHE. OIIK-1.V.1
22| Turbl BOJH B BOJHOBOJIE, KIIACCH(DHKAIIHSL. OIIK-1.B.1
23 dazoBasi CKOPOCTh B BOJHOBOJIE. OIlK-1.B.1
24| Kputnyeckas JJIMHa BOJHbI B BOJIHOBOJIE. OIIK-1.Y.7
25| JlnmrHa BOJHBI B BOJTHOBOJIE. OIlIK-1.Y.7
26| OCHOBHOW THII BOJIHBI B BOJIHOBOJIE. OIIK-1.Y.7
27| V3nydaromye meian Ha CTeHKaxX BOJHOBO/IA. OIIK-1.B.3
28| JluarpamMmma THUIOB KOJIEOAaHUH MPSMOYTOJILHOTO BOJIHOBOJA. OIIK-1.Y.10
29| PagnoBOIHBI B CBOOOIHOM ITPOCTPAHCTBE. OIlIK-5.Y.2
30| 3oubr Openerns. OIIK-1.V.7
31| 3eMHBIE BOJIHBI, UX IOTJIOIICHUE. OIIK-5.Y.2
32| CocTtaB u cTpoeHue Tporochepsl. OIIK-5.V.2
33 [uonexkTpuyeckas MpOHUII@eMOCTb M Tokazarenb  npenomuieHus | OIIK-1.B.4
Tpomocdepsl.
34| Pedpaxiyst painoBOJIH B Tporocdepe. OIIK-5.Y.2
35| [ornomenue paxnoBOIH B Tpomochepe. OIlIK-5.Y.2




36| O6mme cBoiicTBa HOHOC(hEPHI. OIIK-1.B.2
37| Mexanu3Mbl U HICTOYHUKH MOHHU3AIMK B HOHOC(hEpE. OIIK-5.Y.2
38| OcHOBHBIE HOHM3UPOBAHHBIE 00JIACTH HOHOC(HEPHI. OIIK-5.Y.2
39| Tlornomenre U OTpaskeHUE PaTUOBOIH B HOHOC]EpeE. OIIK-5.Y.2
40| PacripocTpaHeHHe pPaAWOBOJH TPH HAIW4YUMU TocTossHHOro MmarnutHoro | OITK-1.B.4
oJIsl.
41| OcoOGEHHOCTH PacIPOCTPaAaHEHUS KOPOTKUX PAIMOBOJIH. OIIK-5.Y.2
42| Ocobennoctu pacnpoctpanenus Y KB OIIK-5.Y.2
Bormpocsr (3amaun) nis 3adera / qudd. 3auera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Kon
Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera sHMKaTOpA

B nexapToBoii cucteMe KOOpAMHAT BEKTOPHOE MoJIe A UMEET
eMHCTBEHHYIO COCTABIAIONIYI0 AZ = 3y2. BeIuncauTh
BEKTOpHOE 1oJie IotA.

CkansgpHoe 1oje ¢ 3aaH0 B IEKapTOBOM CHCTEME KOOPAMHAT
BEIpasKeHHEM ¢ = 3X?yC0SZ +222. BLIYMCIIUTL BEKTOPHOE MOJIE
grade.

OnpenenuTts TUBEPreHIUI0 U POTOP MOJIS B IEKapTOBOI
CUCTEME KOOPJIMHAT C €IMHCTBEHHOMN cocTaBisitolei Az =
20Sin(x/mx).

B Bakyyme cymiectByer rapmonunueckoe OM nosne. B
HEKOTOpO#i Touke mpocTpancTsa Bektop E = 130Cos27- 10
1x. OnpenenuTh MIOTHOCTh TOKA CMEIIEHUS B JAHHON TOYKE.

B HEKOTOpOM TOYKE NPOCTPAHCTBA BEKTOP HANPSKEHHOCTU
anektpuyeckoro noist E =20 1y B/m, a Bektop [loiintunra I1
=10 1x + 30 1z Bt/m2. Omnpeenuth BEKTOp HANPSIKEHHOCTH
MarHiTHOTO TOJIS.

B Bakyyme pacnpoctpansiercs miockast OM BoHa ¢ 4acTOTOU
30 MI'u. OnpenenuTts paccTosHUE, HA KOTOPOM (haza BOJTHBI
n3menurcs Ha 270° u 2520°.

Haiitu TOk B 31IeMEHTapHOM 3JIEKTPUUYECKOM H3JIydaTesie
JUTMHOM 5CM, €Clii B TOUKE ¢ KoopauHatamu I'= 1 kM, ® = 90°.
HanpskeHHOCTD dnekTpuueckoro nonst Ee = 10 B/m, yactoTa
koe6anuii 1087w,

HaiiTu conmpoTuBneHne u3nyueHus 21eMEeHTapHOTO
AJIEKTPUUECKOTO U3aydaTess mpu I, =5 cm u do =3 M.
Onpenenuts MOIIHOCTh U3ITYYECHHUS, €CIIU aMIUTUTY/1a TOKa B
u3ydarene paBHa 1A.

KBanparnas pamka 10x10 cM co3gaer MakCHMaJbHYIO
AMIUTUTYy HATPSKEHHOCTH dJIeKTpHYeckoro mojis 5-107 B/m
Ha PacCTOSIHUU I = 5 KM, Ao = 4 M. OnpeZIeTuTh TOK B paMKe.

[lepeuenr TeM [l KypCOBOTO TMPOCKTHUPOBAHUS/BBIIOIHEHUS KYpPCOBOH pabOThI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepeyern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM pabOTHI

No i/t

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

KypCOBO# pabOThI

Y4eOHBIM MJIAHOM HE MPEYCMOTPEHO




Bompocsl 1t mIpoBeIEHHs IIPOMEKYTOYHOM arTecTalMd B BHJIE TECTUPOBAHUS
MpeACTaBICHBI B Tabmwmie 18.

Ta6ymmia 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii TepedeHb BOIPOCOB ISl TECTOB
/1 WHJUKATOpa
1. | BoxHoBsie ypaBHeHus ['enbmrombiia 3To OIIK-1.3.10
¢ BEKTOpPHbIE BOJTHOBbIE YPABHEHUS /IJIs TAPMOHUYECKHX TOJIei,
3alMCcaHHbIe B KOMILIEKCHOH (popme;
® BEKTOpPHBIC BOJHOBbBIC YPaBHEHHUS, TO3BOJISAIONINE OMICHIBATH
HErapMOHHYECKHE AJIEKTPOMArHUTHBIE MOJIS;
® BEKTOpPHBIC BOJHOBBIC YPaBHEHHUS, OMTUCHIBAIOIIINE
9JIEKTPOMArHUTHBIE TTOJIS B IUAJIEKTPHUECKON Cpefie IPH YCIOBUU
OTCYTCTBHSI CTOPOHHUX CHJI 3JIEKTPUYECKOTO THIIA.
2. | «Konum4ecTBO 3JEKTPUYECTBA, BBIXOIAIIETO 32 HEKOTOPBIN MPOMEKYTOK OIIK-1.3.10
BPEMEHH Yepe3 3aMKHYTYIO MOBEPXHOCTh S, ONPaHUYUBAIONIYI0 00BeM V,
PaBHO BEIMYMHE YMEHBIIEHHUS HaXOISIIEToCst B 00beMe 3apsiia ( 3a TOT
e MPOMEKYTOK BPEMEHN».
OTO0 onpeielIeHUEe XapaKTepU3yeT:
¢ 00BEMHYIO MJIOTHOCTH SJEKTPUUECKOTO 3apsiia;
® 3aKOH COXPaHEHMS JIeKTPU4YEeCKOro 3apsia,
o 3akoH OMma B quddepeHnmanbHol popme.
3. | CornacHo 3aKOHY HETIPEPBHIBHOCTH IMOCTOSIHHOTO 3JIEKTPHUUECKOT0 TOKA OIIK-1.3.10
® KOJMYECTBO DJIEKTPUYECTBA, BHIXOASAIIETO 32 HEKOTOPHIi
MIPOMEKYTOK BPEMEHH Yepe3 3aMKHYTYIO TIOBEPXHOCTh S,
OTPaHUYUBAIOIIYI0 00beM V, paBHO BEIMYUHE YMEHBIICHHS
HaXOJAIIEerocst B 00beMe 3apsia ( 3a TOT )K€ IPOMEKYTOK
BpPEMEHH;
® TOK 4epe3 JIO0YI0 3AaMKHYTYIO IOBEPXHOCTH PaBeH HYJII0
JIMHUH MOCTOSTHHOTO TOKA HeNMPEPbIBHBI, T.€. 3AMKHYThHI CAMH
Ha cedd,;
e TIpejies OTHOIICHUS TOKA MPOBOAMMOCTH CKBO3b HEKOTOPBIH
AJIEMEHT OBEPXHOCTH, HOPMAJIbHBIM K HAIIPABICHUIO JIBHKEHUS
3apsKEHHBIX YacTHII, K IDIOMIAIN STOTO DIIEMEHTa S, TIPU YCIIOBUH,
9TO S CTPEMHUTCS K HYIIIO.
4 Vpasuenue ITyaccona V°E = 1 grad (p + pj"’) MI03BOJISIET OMUCATh OmK-1.Y.1
a
® 3JIEKTPOCTATUYECKOE MOJIE B CPEJIE, 1€ OTCYTCTBYIOT CTOPOHHHUE
3apsibl U TOKH;
® CTalMOHApHOE MOJE;
e JJIEKTPOCTATHYECKOeE IoJIe.
5. Bekrop Iloiitunra I = lE X EJ OIK-1.¥.1
¢ yKa3bIBaeT HANpPaBJIEHHE PACIPOCTPAHEHHS
3JIeKTPOMATHUTHOM JHEPIrUH;
e ompejenseT NOoIIPU3aIMIO0 JIEKTPOMAarHUTHON BOJTHBL,
e  XapaKTepHU3yeT IUIOTHOCTb AIEKTPUUYECKOT0 TOKA MPOBOAUMOCTH.
6. | Kputepuii knaccudukaiuu cpe 1o dMeKTpruueckuM cBoiicTBam (yaensHoit | OITK-
AIEKTPUIECKOHN TIPOBOJUMOCTH ) 3aBUCUT OT 1.V.10

® CPEIHETO 3a EPUOJ 3HAUCHMS DHEPTUU NIEKTPOMArHUTHOT'O I10JI;
e HampasieHus BekTopa [loiTunra;




® YacCToOThl.

OTHOCHUTETBHOCTD KJIACCHU(UKAIIMU CPEJ TT0 FTEKTPUICCKUM CBOMCTBAM
o0ycIoBiieHa
® 3aBHCHMOCTBHI) KPUTEPHUs KJIACCH(PUKANMH OT YaCTOTHI;
® HCIMHEWHOMN 3aBUCUMOCTBIO TIAPAMETPOB CPEJIbl OT BPEMEHH;
® 3aBHCHMOCTBIO CBOIMCTB CpEJibl OT BEKTOPOB AJICKTPOMArHUTHOTO
TOJISL.

OIIK-
1.V.10

[To xapakTepy pacnpeeneHus CUIOBbIX JUHHUMI B IPOCTPAHCTBE MOJIS
NeNnATcs Ha

® TapMOHHUYECKHE U HErapMOHHYECKHUE;

® CTalMOHAPHBIEC U COJICHOUJANIbHBIE;

e BHXpeBble H NOTEHIHAJIbHbIE.

OIIK-1.3.9

Bexkrop [loliTuHra umeer pa3MepHOCTh
e MarHuTHOM uHaykuuu (Tn);
e ayekTpuueckoro cmemeHus (Ki/m);
e mIoTHOCTH MomHOcTH (BT/M?).

OIIK-
1.V.10

10.

Jlemma Jlopenna B nuddepeHimanbHoil popme BhIpakaeT CBSA3b MEXKAY
¢ CTOPOHHUMH TOKAMHM U MOJISIMH B JIBYX Pa3JIMYHBIX TOYKAX
NPOCTPAHCTBA,
® CTOPOHHUMH TOKaMH U MOJSIMH B JIBYX Pa3IHMYHbIX 00JIaCTsIX
MIPOCTPAHCTBA;
e [1apaMeTpaMu Cpel U MOJIIMU B JIBYX Pa3JIMYHBIX TOUKAX
IIPOCTPAHCTBA.

OIIK-
1.V.10

11.

Jlemma Jlopenmna st 6eCKOHEYHO OOIBIIOTO 00hEMa MPEACTABISET COO0M
MaTeMaTHYECKYIO 3aIliCh
e TteopeMsl ["aycca-Octporpaackoro;
® TeopeMbl B3aMMHOCTH,;
® TEOpPEMBI €IMHCTBEHHOCTH PELICHUN YPaBHEHUN
AJEKTPOJAUHAMUKH.

OIIK-
1.V.10

12.

B cooTBeTcTBUM C MPUHIMIIOM NEPECTAHOBOYHOM IBOMCTBEHHOCTH,
pacrpocTpaHEHHBIM Ha CIIy4ail HAIMYUS B pacCMaTpUBaeMOn 00J1acTh
CTOPOHHUX UCTOYHMKOB MOHOXPOMATHYECKOTO MOJIs (Cpeaa MPOoBOISIIAs),
MepecTaHOBKA BBIMOIHIETCS 10 CIEAYIOLIEH cxeMe:

° E(—)ﬁ, E, -,
o EoH, g, ¢>—p,0" <=3,

e EoH, 2, <>—u, 6" <>—06 " (npaBunbHblii otBet!).

OIIK-1.V.5

13.

B cooTBeTcTBUU C IMPUHIUIIOM HepeCTaHOBO‘{HOﬁ ,I[BOIZCTBCHHOCTI/I,
pacrpocTpaHEHHBIM Ha CJIy4ail HAIMYUS B pacCMaTpUBaeMoOn 00J1acTu
CTOPOHHHUX UCTOYHUKOB MOHOXPOMATUYICCKOTO ITOJIA (cpez[a
IUBJIEKTPUUECKast), IEpPEeCTaHOBKA BBIMOIHSIETCS MO CIEAYIOLIEH cxeme:
e FoH, ¢, -,
o FoH, g, -, 6" <>-0";

e EOH, & <>—u, 6" <>—0 " (IpaBwibHbIA 0TBeT!).

2

OIIK-1.V.5

14.

Jlenenue cpes Ha HETMHEWHbIE U JIMHEHbIe 00YCIOBICHO
® 3aBHCHMOCTbHIO (HE3aBUCUMOCTBIO) UX MapaMETPOB OT KOOPAUHAT
cpenpl;
® 3aBUCHMOCTHIO (HE3aBUCHUMOCTBIO) UX IApaMEeTPOB OT BPEMEHH;

OIIK-1.Y.5




® 3aBHCHMOCTHIO (HE3aBHCUMOCTHI0) MX MAPaMeTPOB OT 3HAYEHU I
BEKTOPOB MOJIS.

15. | I1o xapakTepy 3aBUCHMOCTH CBOWCTB CpPEJIbI OT HAIIPABJICHUS CPEJIbI OIIK-1.Y.5
NeNATCS Ha:
e HEJIWHEHHBIC U JIMHEIHHBIE,
® H30TPONHbIC U AHU3OTPOIHbIE;
® OJHOPOJAHBIE U HEOJHOPOIHBIE.
16. | ITo xapakTepy 3aBUCUMOCTH CBOMCTB Ccpe/bl 0T KoopauHat cpenst aensares | OIIK-1.Y.5
Ha:
e HeIWHEHHBIC U IMHEHHEBIC;
® U30TPOIHBIC U AHU30TPOITHEIC;
® OJHOPOJHbIE H HEOTHOPOHBIE.
17. | Tlo xapakTepy 3aBUCUMOCTH CBOMCTB Cpe€Zibl OT BEKTOPOB OIIK-1.V.5
3JIEKTPOMArHUTHOT'O TOJIS CPE/bl AETATCA Ha:
e He/JUHeHHbIE U JIMHeHHbIE;
® M30TPONHBIC U AHU30TPOITHEIE,
® OJHOPOJHBIE U HEOJHOPOIHBIE.
18. | MarepuasnbHble ypaBHEHUS 3JEKTPOMAarHUTHOTO NOJIs cBsi3biBatoT Mexay | OIIK-
coboii 1.Y.10
® BEKTOPbI JJIEKTPOMATHMUTHOIO NOJIS M IapaMeTpsbl cpebl;
® BEKTOPHI MOJI U KOOPIUHATHI TOUKU HAOIIOICHUS;
® [apaMeTpbl Cpell U SHEPTHI0 3JIEKTPOMArHUTHOTO MOJIS.
19. | YpaBuenus Makcsemia B auddepeHnnanbHoi (opMe CBI3BIBACT MEKTY OIIK-
co0oif 1.V.10
® 3HAUYCHHS BEKTOPOB JICKTPOMATHUTHOTO TOJISI B paCCMaTPHUBAEMOM
o0beMe C 3apsaaMy U TOKaMH, IPOTEKAIOIIUMH B TOM 00beMeE;
® 3HaYeHHUs BEKTOPOB 3JIEKTPOMATHUTHOIO MO0/l B HEKOTOPOii
TOYKe cpelbl ¢ COBOKYIIHOCTBIO IIOTHOCTEH 3apsiioB U TOKOB B
JTOM TOYKe,;
® BEKTOPHI 3JIEKTPOMAarHUTHOTO MOJIS C TapaMeTpaMH CpeJibl, Te
Ha0JII0AaeTCsl 2JEKTPOMAarHUTHOE TOJIE.

20. | YpaBHeHus MakcBeiia B HHTETpalibHOU (hopMe CBA3BIBAaeT Mex Ty coboii | OIIK-

* 3HAYeHHsI BEKTOPOB YJIEKTPOMATHUTHOIO MOJISI B 1.Y.10
paccMaTpuBaeMoM o0beMe ¢ 3apsiIaMU U TOKAMH,
NMPOTEeKAIIIUMH B 3TOM 00beMe;

® 3HAuYCHMsI BEKTOPOB 3JEKTPOMArHUTHOTO MOJIS B HEKOTOPOH TOUKe
Cpedbl C COBOKYIHOCTBIO IIJIOTHOCTEN 3apsiI0OB U TOKOB B 3TOM
TOUKE;

® BEKTOPHI 3JIEKTPOMAarHUTHOTO MOJIS C TapaMeTpaMH CpeJibl, Te
Ha0J110/1aeTCsl 3JIEKTPOMAarHUTHOE TOJIE.

21. | [IpyHUIMT HEPEPBIBHOCTH CUJIOBBIX JIMHUN MarHUTHOTO moJist ooycnosieH | OINK-
e 3akoHOoM Oma B nuddepeHunansHoi Gopme; 1.V.10
® PpPaBeHCTBOM HYJIIO TMBEPreHIIMU BEKTOPAa MATHUTHOI

HHAYKIMHU (B COOTBETCTBHH ¢ 4-M ypaBHeHHeM MakcBesia B
nuddepennuannuoii popme divB =0);
® MaTepUAITbHBIMH YPAaBHEHHUSIMH DJIEKTPOMATHUTHOTO TTOJISI.

22. | B ocHoBanuu 1-ro ypaBHeHus: MakcBesuia JIeKHUT OIIK-

® 3aKOH HEMPEPHIBHOCTH MOCTOSIHHOTO AJICKTPUIECKOTO TOKA; 1.V.10

® 3aKOH COXpaHCHUS SJICKTPUYCCKOTI'O 3apsja,




® 3AaKOH IOJHOI'0 TOKA.

23. | B ocHoBaHuu 2-10 ypaBHeHHUsT MaKcBeIia JICKUT OIIK-
® 3aKOH 0 MATHUTHON HHIAYKUWH, 1.V.10
® 3aKOH COXPaHEHUs AIEKTPUUECKOIO 3apsa;
® 3aKOH IIOJHOIO TOKa.
24. | O00O0IIEHHBIN 3aKOH JIEKTPOMAarHUTHOW WHIYKIIMA OCHOBAaH Ha OIIK-
® 3aKOHC IIOJHOI'O TOKa; 1.Y.10
¢ ONBITHOM 3aKOHE 00 YJIEKTPOMATHUTHONH MHIAYKIUH,
e 3akone Owma B nuddepennmansHoi popme.
25. | IlepeMeHHOE BO BPEMEHHU AJIEKTPUUIECKOE T0JIC HE3aBUCUMO OT CBOWCTB OIIK-
cpebl MPUBOAUT K MOSIBJICHUIO 1.V.10
® [IOTCHUUAIBHOTO IEKTPHUECKOTO MOJIS;
® [IOCTOSIHHOTO 3JIEKTPUYECKOTO I10JIS;
e BHXPEBOI0 MATHUTHOIO MOJIA.
26. | HerpepbIBHOCTh CHJIOBBIX JIMHUW MAarHUTHOTO TOJIsE 00YCIOBJICHA OIIK-
® 3aKOHOM IIOJIHOI'O TOKa; 1.Y.10
e 4-m ypaBHenuem MakcBesuia B 1uddepenunanbHoii gopme
( divB =0 );
® 3aKOHOM 00 2JIEKTPOMArHUTHON MHIYKIIHUH.
27. | K ctporum merosam pemieHus: ypaBHEHUH 3JeKTPOIUHAMUKHA OTHOCHTCS OIIK-
e MeToJ pa3je/ieHUs IepeMeHHbIX; 1.V.10
® METOJ] BOJTHOBOW ONTHKH;
® METOJ] FTeOMETPUYECKON ONTHKH.
28. | K ctporum MeTosiaM peltieHus] ypaBHEeHHM 3JeKTPOAMHAMUKN OTHOCUTCS OIIK-
® METOJ F€OMETPUYECKON ONTHUKH; 1.V.10
® METOJ] BOJHOBOW ONTHKH;
® MeTo/, OCHOBAHHBIN Ha HcnoJb30BaHu popmyasl Kupxroda.
29. | K cTporum MeToiaM pelieHus] ypaBHEHHH SJeKTPOAMHAMUKN OTHOCUTCS OIIK-1.Y.7
® MeTO/ pellleHUsl 321a4i HA U3JIyYeHHe U3BECTHHIMH
HCTOYHMKAMM B HEOTPAHMYEHHOM OJHOPOAHOM cpene;
® METOJ] BOJTHOBOW OMNTHKH;
® METOJI TeOMETPUYECKON ONTHKHU.
30. | [IpuOmmKeHHBIM METOIOM PEIICHUS 33124 AIEKTPOTUHAMUKH SBIISICTCS: OIIK-1.Y.7
e METO/ BOJIHOBOI ONTHKH,
® METOJ pa3ieleHUs IePEeMEHHBIX;
® METOJ 3€PKAIbHBIX N300paKEeHHI.
31. | IIpubnu>keHHBIM METOJIOM PEIICHUS 3a/1a4 dJIEKTPOJUHAMUKY SBISETCS: OIIK-1.Y.7
® MeToj reoMeTpUYecKOi ONTHKH,
® METOJ pa3JieleHUs] IEPEMEHHBIX;
® METOJ 3€pPKAIbHBIX N300paKEeHHIA.
32. | BBeneHue KOMIUIEKCHON AMANIEKTPHUECKON TPOHULIAEMOCTH MTO3BOJISIET OIIK-1.Y.7

e ClenaTh CHCTEMY YPABHEHHE HJIEKTPOMArHUTHOTO ITOJIS
CUMMETPUYHON;

® [IPUMEHUTH K PELICHUIO YPABHEHUS 3JIEKTPOMArHUTHOIO ITOJIs
METOJ] pa3/ielICHUs IEPEMEHHBIX;

¢ [MPUBECTH YPABHEHHS IJIEKTPOMATHUTHOIO MOJIA 1JIA
NOJIYNPOBOAsiIIEl M MPOBOASILIEH Cpelibl K BUAY YPABHEHHU I
AJIA AHDJIEKTPHKA,

e 3amucaTh ypaBHeHHs] MakcBelia B KOMIUIEKCHOH GopMme.




33. | Cpena cunTaeTcst uACIbHBIM MPOBOTHUKOM €CIIH OIIK-1.V.7
® ¢ yAenbHas AJIEKTpUUECKasi IPOBOJAUMOCTb CTPEMUTCS K €IMHULIE
(7, =>1);
e cc yzeNbHas 3JIEKTpUUecKasi IPOBOJUMOCTb CTPEMUTCS K HYJIIO
(7, > 0);
e ee yleJbHas dJIEKTPUYECKAs IPOBOJAUMOCTb CTPEMHUTCS K
0eCKOHeYHOCTH (), —> ©).
34. | Cpena cunTaercst HI€IbHBIM JUAJICKTPUKOM €CIIH OIIK-1.Y.7
e ce yJelbHas JIeKTpUYecKas IPOBOJUMOCTb CTPEMUTCS K €TUHUILIE
(7, =>1);
e ee yAeJbHasi JJIeKTpHYecKasi IPOBOAMMOCTb CTPEMHUTCH K
nyJo (7, > 0);
® cc yAeNbHas AIEKTpUUECcKas IPOBOJAUMOCTb CTPEMUTCS K
OECKOHEYHOCTH (7, —> ©).
35. | Ecam B paccmaTpuBaemMoii cpesie Ha 3aJJaHHON 4acTOTE TOKH CMEICHUS OIIK-1.V.7
npeodIaaloT HaJl TOKaMH MPOBOJAUMOCTH, TO CpeJa CUUTACTCS
® JIMIJIEKTPUYECKOM,
® TIPOBOJISIIEH;
®  [IOJIYIPOBOASILIEH.
36. | Eciu B paccMaTpuBaeMoii cpejie Ha 331aHHON 9acTOTE TOKU OIIK-1.Y.7
IIPOBOJIMMOCTH NPe001aatoT HaJl TOKAMHU CMEIIEHUs, TO Cpejla CUUTAETCS
® JIUBJIEKTPUYECKOI;
® NPOBOASIIIEH;
® [OJYOPOBOJSUIEH.
37. | Ecnu B paccMaTpuBaeMoii cpezie Ha 33/1aHHON 9acTOTE TOKA CMEICHHS OIIK-1.Y.7
COM3MEPUMBI 110 BEJIMYMHE C TOKAMU MPOBOJIUMOCTH, TO CPEJla CUUTAETCS
® JIMDIIEKTPUYECKON;
® [POBOJIAIIEH;
® MOJIYNPOBOISAIIEH.
38. | B cooTBeTcTBUU C TeOpeMOll €TMHCTBEHHOCTH OIIK-1.B.1
® [IpM 32JJaHHBIX HAYAJIBHBIX U TPAHMYHBIX YCJIOBUAX HE MOXKeT
OBITH ABYX Pa3HBIX pellleHUil ypaBHEHUH 3JIeKTPOMATHUTHOT O
noJis,;
® [IpH 33/IaHHBIX HAYAIBHBIX U TPAHUYHBIX YCIOBHUSX, & TAKXKE MpPH
3aJJaHHOM paclpeiesieHuu U OJJHOBPEMEHHOM JeHCTBUU
MCTOYHUKOB TOJIsI, OJTHOE T0JIe OyAeT ONpPeeNsiThCsl BEKTOPHOI
CYMMOM BCE€X UCTOYHUKOB TOJIS;
® MarHMTHBIE CHJIOBBIE IMHUH BCEIJIa CLIETUIEHBI C TIOJIHBIM TOKOM,
KOTOPBIH ABJIAETCSA CYMMOM TOKOB ITPOBOAMMOCTH Y TOKOB
CMEIIIEHUSI.
39. | MarauTHOE 110JIe CO3aeTcs OIIK-1.B.1
® KaK TOKaAMH NPOBOJUMOCTH, TAK U TOKAMHU,
onpeneAIIMMMHICH H3MEHEHHEM YJIEKTPHUYECKOro 1MoJIsi BO
BpeMEHHU;
®  HEMOJBUXHBIMH JIEKTPHUUECKUMHU 3apsAaaMu;
®  HEMOJBUWXHBIMH IEKTPHUUECKUMH 3apsiIaMU M TOKaMH.
40. | Begkoe M3MeHEHHE MarHUTHOTO TOJISt BO BPEMEHHU HE3aBUCUMO OT OIIK-1.B.1

I1apaMeTPOB CPEJIbl BHI3BIBAET MOSIBICHUE




¢ BHXPEBOIO 3JIEKTPHYECKOIO IOJIs;
® TIOTCHHHAJIIBHOT'O 3JICKTPHUYCCKOT'O ITOJIA;
® CTAlMOHAPHOI'0 3JICKTPOMArdHUTHOI'O I10JIs.

41. | B coorBercTBHM ¢ 3-M ypaBHeHHeM Maxkcemna divD = p motok Bektopa | OIIK-1.B.1
aNeKTpudeckoro cMenierus D yepes 3aMKHYTYIO TOBEPXHOCTh S paBeH
e CcyMMe 3apsiioB, UMEOINXCHA B 00beMe V, 3aKJII04YeHHOM
BHYTPH YKa3aHHOI MOBEPXHOCTH;
® CyMMe IOBEPXHOCTHBIX 3apsi/I0B, PaCMOJIOKEHHBIX HA YKa3aHHOU
MMOBEPXHOCTH;
® HYIIO.
42. | B cooTBeTcTBUM C 4-M ypaBHeHHMEM MakcBeiia moTok Bekropa marautHor | OITK-1.B.1
WHIYKIIMHA B 4epe3 3aMKHYTYIO IIOBEPXHOCTh S paBeH
* HYJIIO;
e (OECKOHEYHOCTH;
e OIpeaensieTcs YaCTHOM MPOU3BOIHOM 10 BPEMEHHU OT BEKTOpa
HAMPSDKEHHOCTH MarHUTHOTO TOJIS.
43. | 4-¢ ypauenne Makcaeura :fl_? dS =0 B unTerpansHoOil popme OIIK-1.B.1
S
MIpeiCTaBiIseT coO0i
® MaTeMaTU4YeCKOE BhIpaKCHUE MPHUHIIUIA CYIIEPIIO3UIINH;
® MaTeMaTU4YeCKOe BBIPAXKCHHUE MPUHIIUIA HEPEPHIBHOCTH
IIOCTOSIHHOTO TOKA;
¢ MaTeMaTH4YeCKoe BbIpa:KeHue MPUHIUIA HeNPePbIBHOCTH
MATHUTHOTO NMOTOKA.
44. | HenpepblBHOCTh CUJIOBBIX JINHUIM OCTOSIHHOI'O MarHUTHOTO MOJISt OIIK-1.B.1
00OCHOBBIBAIOT UCXOIS U3
® [IOSIBJICHUS BUXPEBOTO JIEKTPUUECKOTO TOJIS MPU U3MEHEHUH BO
BPEMEHH MarHUTHOTO TTOJIS;
® OTCYTCTBHf B MPUPOJIe MATHUTHBIX 3aps/I0B;
® TIPUHIIMIIA HETIPEPHIBHOCTH IMMOCTOSIHHOTO TOKA.
45. | Tlepexon B ypaBHeHUX MakcBeiia K KOMIUIEKCHBIM BekTopam Bo3moxkeH | OIIK-1.B.2
MOTOMY YTO ATH YPaBHEHHUSI SIBIISIOTCS
e JIMHEHHBLIMH;
® OJIHOPOJHBIMU;
® HEOJHOPOJIHBIMH.
46. | Morox BexTopa Moiitunra ff |[EFBS aucnenno pasen OIK-1.B.2
S
¢ MOIIHOCTH, KOTOPasi B 3aBUCHUMOCTH OT 3HAKa MHTerpaJia Judo
BXOJHUT (« - »), IM00 BBIXOAHUT (« +)) 32 paccMaTpUBaeMblii
00beMm;
® KOJMYECTBY DHEPTHH, IEPEHOCUMON IJEKTPOMATHUTHBIMU
BOJIHAMU 32 €MHUILY BPEMEHH Yepe3 eAUHUIHYIO TUTOMIAJIKY,
PaCMoJIOKEHHYIO MEPIEHANKYIISIPHO K HAIIPABIECHUIO
pacipoCTpaHeHUs YIEKTPOMAarHUTHON YHEPTHH.
47. | O6061eHHOE HEOJHOPOHOE BEKTOPHOE BOJIHOBOE ypaBHeHHe nepexoaut | OIIK-1.B.2

B BOJIHOBOE ypaBHeHHe [lanmamOepa eciu
® yAejbHAas JeKTPUUYeCcKasi IPOBOAMMOCTH Cpeabl, I/ie
Ha0.II0AaeTcsi 3JIEKTPOMArHUTHOE 1oJ1e, paBHa Hydo (7, =0);

e B o0NacTH, rJie paccMaTpUBAETCs ANEKTPOMArHUTHOE T0JIE,
OTCYTCTBYIOT 3apsi/ibl U TOKH;




e cpena, Iie pacCMaTPUBAETCs 3JIEKTPOMAarHUTHOE TI0JIe, SIBIISIETCS
MIPOBOJSIIEH U B HEM OTCYTCTBYIOT CTOPOHHUE 3apsi/ibl U TOKH.

48. | Ecmu B poriecce pajuonepeayu TOK B Tepearolieii aHTEHHE paBeH OIIK-1.B.2
TOKY, IPOTEKAOIIEMY B IPUEMHOM aHTEHHE, TO B COOTBETCTBHHU C
TEOPEMOM B3aUMHOCTH
® [IPOCTPAHCTBO MEXAY ABYMSI aHTEHHAMH COJEPKUT HEJIMHEHUHbIE
3JIEMEHTBHI;
® [IPOCTPAHCTBO MEXIY STUMHU JIBYMSI aHTEHHAMHU COACPKUT
AHU30TPOIHbBIE JIEMEHTHI;
e paBHbIMHU ABJAAIOTCA J/C, HaBeeHHbIE YKA3AaHHBIMH TOKAMU
B COOTBETCTBYHIIUX AHTEHHAX;
® COHANPABJIEHHBIMHU SIBISIOTCSA BEKTOPHI [loiiTHHTra,
XapaKTepU3YIOIINE IEKTPOMArHUTHBIE MOJIsI, BO30YKAaeMble
STUMHU AaHTCHHAMH.
49. | BBeneHne BEKTOPHOTO U CKAJIIPHOTO JICKTPOIUHAMUYECKUX OIIK-1.B.2
MTOTEHIIMAJIOB [103BOJISIET
® CJeNaTh CUCTEMY YPABHEHUH 3JIEKTPOMArHUTHOTO MOJIS
CHUMMETPUYHOM;
® [IPUBECTU ypaBHEHUS IO IJIs MOIYINPOBOIAIIEH U IPOBOASILIEH
Cpel K BUJY YPAaBHEHUH JJIsl AUDJICKTPUKA;
® VIPOCTUTH BEKTOPHbIE BOJTHOBbIC YPABHEHUS TAKHM 00pa3oMm,
YTO B MX NPABBIX YACTAX HAXOAATCH HEMOCPeICTBEHHO
B030yxnamomue GyHKINU B BUJe CTOPOHHMX INIOTHOCTeH
3apsiaa ¥ TOKa, a He ux auddepenunaibubie dpdexrni (grad
WJIH I0t).
50. | BBenenue B BEeKTOpHBIC BOJIHOBBIE ypaBHEHUs BekTopa ['epiia qaer OIIK-1.B.2
BO3MO>KHOCTh
® CJeNaTh CUCTEMY YPAaBHEHUH 3JIEKTPOMArHUTHOTO MOJIS
CUMMETPUYHOU;
e cBeCTH ypaBHeHMs MakcBel/1a JIMIIb K OTHOMY BEKTOPHOMY
BOJIHOBOMY YPABHEHHUIO;
® TIPUBECTU ypaBHEHUS MOJIS IJIs MOJYINPOBOAIIEH U IPOBOSIIEH
Cpell K BUJy YPaBHEHUH JJIs AUDJIEKTPHUKA.
51. | 30Ha »AJIEMEHTApHOIO 3JEKTpUUYECKoro jaumois, rnae BbimonHsgercs | OIIK-1.B.2
cootHoteHue |Kr|<< | mmm 221 << A Ha3bIBaeTCS
® BOJIHOBOM 30HOM;
e JlaJbHEMN 30HOM;
e OJMKHEH 30HOM.
52. | 30Ha DJIEMEHTApHOIO 3JIEKTPUYECKOro jaumois, rnae BbmonHsercs | OIIK-1.B.2
cootHotenue |Kr[>> | unm 221 >> A Ha3bIBaeTCS
® KBa3MCTALIMOHAPHOU 30HOW;
e JajbHeH 30HOM;
e  QumKHEH 30HOM.
53. | DneMeHTapHBIN AIEKTPUUYECKHH JTUIOIb CO3/1aeT OIIK-1.B.2
e chepuyeCKYIO BOJIHY;
® UIMHIAPUYECKYIO BOJHY;
® [JIOCKYIO 3JIGKTPOMAarHUTHYIO BOJIHY.
54. | IlpocTpancTBEeHHAs auarpaMmma, OTpakaroIas 3aBucumocts | OINK-1.B.2

COCTaBJIAIOIINX BCKTOPOB HaHpH)KeHHOCTefI OJICKTPOMAriuTHOIrO I10JIA
led EQ, CO31aBacMoOro JJIEMCHTAPHBIM JJICKTPUYCCKUM JUIIOJIEM, OT




MOJISIPHOTO yriia 3 (Tipu I' = const) mpeacrasisieT coboi

® TOPOWJ C HYJeBbIM BHYTPEHHMM JHAMETPOM, LIEHTP KOTOPOro
COBIIa/IaeT C cepeaUHOI TUIoJI,;

e JIBE CONPHUKACAIOIINECS OKPY)KHOCTH, PACIIONIOKEHHBIE OJHA HaJ
Opyroi, mpu HTOM TOYKAa HUX CONPHUKOCHOBEHHUS COBIMAJaeT C
CepeHON JUMOJIS;

e cdepy, HEHTP KOTOPOH COBMAJIAET C CEPEIUHOM TUTIOIIS.

55. CujioBbI€ JTMHUM MAarHUTHOTO TOJIs, co3aaBaeMoro BeptukaibHbiM | OIIK-1.B.2
AJIEMEHTAPHBIM 3JIEKTPUUECKUM JUIIONEM MPEJICTABISAIOT COO0M

® KOHIICHTPUYECKHE OKPYKHOCTH, NapajljiebHble 3KBAaTOPUAIbHOMI
IIJIOCKOCTH C LICHTPOM Ha OCH JUIIOJIS;

® KOHIICHTPUYECKUE OKPYKHOCTH, NapasuleIbHble MEPUANOHAIBHON
IJIOCKOCTH C LIEHTPOM Ha OCH JIUIIOJIS;

® KOHLEHTPUYeCKHe OKPY’KHOCTH, napaJuiejibHbie
MEPHIHOHAJIBHON IUIOCKOCTH, PaCHOJIOKEHHbIe 10 00euM
CTOPOHAM  [JMIIOJISI ¥  CONpPHKAacalmuecs B  TOYKe,
COBIAJAIONIEN ¢ cepeuHON TUII0JIS.

56. | IIpocTpancTBEeHHAs JarpaMmma, OTpakaroIas 3aBucumocts | OIIK-1.B.2
COCTABJISIIOLIEH BEKTOpa HAMNPSIKEHHOCTU SJEKTPUYECKOTO IO Er,
CO37]aBa€MOI0 3JIEMEHTAapPHBIM 3JIEKTPUUYECKUM JHIOJIEM, OT MOJSPHOrO
yraa 9 (mpu I = CONst) mpeacrapiseT co0oi

® TOPOUJ C HYJIEBBIM BHYTPEHHUM JUAMETPOM, LIEHTP KOTOPOTO
COBIAJAET C CEPEAUHOMN AUIMOJIS;

e JBe CONpPHKACAIOIIHECS] OKPYKHOCTH, PACIOJIOKEHHBbIE O/HA
HA/l APYroi, MPH 3TOM TOYKA UX CONPHKOCHOBEHHUSI COBNAJAeT
¢ CeperHOI JUIOJIs;

e cdepy, IEHTP KOTOPOU COBIMATACT C CEPEUHOMN JTUMOJII.

57. [lone »snemeHTapHOrO 3yeKTpHuYeckoro aumnons oTtHocurenbHo | OIIK-1.B.2
MIPOJIOIFHOM OCH AUMOJIS (OTHOCUTEIHFHO €T0 MOMEHTA) UMEET

e tnonepeunyio ctpykrypy (TEM);

® MONepevYHO-MAarHUTHYIO CTPYKTYpY (TM);

®  TI0MEPeYHO-3JIeKTPUIECKYI0 CTPYKTYpY (7E).

58. PaccrostHust oT Toukum HabOmrogeHus 10 ydacTkoB BojHOBoM | OIIK-1.B.2
MOBEPXHOCTH, OOYCJIOBJIEHHBIX JBYMSI cOoceAHMMH 30Hamu Dpenens,

OTJIMYAIOTCS IPYT OT JIpyra Ha BEIUYUHY

e A /4,roe A - IJAHA BOJHEL,

o Al2;

o A

59. DONEeKTPOMarHUTHYI0 BOJIHY C KpyroBoi mnomspuzanueii moxkno | OIIK-1.B.2
IIOJIYYUTh IOCPEICTBOM CIIOKEHMSI ABYX B3aMMHO OPTOIOHAIBbHBIX IIOCKO
MOJISIPU30BAHHBIX BOJIH C OAWHAKOBOM 4actoTou. IIpm sToM ycioBuem
MOJIYYEHUsI TAKOW BOJIHBI ABIISIETCS

® PaBeHCTBO AMIUIMTY/A ABYX B3aMMHO OPTOIrOHAJbHBIX MJIOCKO
MOJIAPU30BAHHBIX BOJH U CABUT (pa3 Me:K1y HUMU, PaBHBIH 7/2;

® DPaBEHCTBO HYIIO AMIUIUTYABl OJHOM W3 CKJIAAbIBAEMBIX ILJIOCKO
MOJIAPU30BAHHBIX BOJH HE3aBUCUMO OT CIBUTA (Pa3 MKy HUMU;

® PpaBEHCTBO HYJIO aMIUTUTYIbl OJAHOM U3 CKJIAJBIBAEMbIX IJIOCKO
MOJISIPU30BAaHHBIX BOJIH M CABHT (ha3 MEKAY HUMH, PaBHBIN TU/2.

60. Meton reoMeTpuuecKO ONTUKM HaxoauT npuMeHeHue unpu | OIIK-5.V.2

pElIeHNH CIETYIONIEN JIEeKTPOIMHAMUYECKON 3a/1auu




e Ha  OTpa)keHHe  JJIEKTPOMATHUTHBIX BOJH  HAEAJbHO
NMPOBOAAIIMMH TeJIAMHM B O[THOPOJAHOI U30TPOIHOM cpeje;

e u(paKIUU HA IPEMATCTBUU, €CIIM PAINyC KPUBU3HBI MPEISTCTBUS
CpaBHHUM C I[JIHHOP'I BOJIHBI,

® Ha OTpa)KCHHE AJIEKTPOMArHUTHBIX BOJIH, €CIIM TOYKa HAOIIOJCHUS
HAXOJUTCs BOJM3U T€OMETPUYECKOM IpaHMIIbI yYKa JIyueH.

61. Ecnn npu pemieHun sjieKTpoauHamMudeckor 3agauu BbnogHsercs | OIIK-5.Y.2
cootromenue /A << 1 (I — xapaktepHblii pa3Mep 00JIACTH MPOCTPAHCTBA
V, Tme paccMarpuBaeTcsl 3JIEKTPOMArHUTHOE T0JIe; A - JUTMHA BOJHBI), TO
00JIaCTh PACIIONIOKEHHSI TPAaHUYHOU TOBEPXHOCTH B 3JIEKTPOMArHHUTHOM
ToJIe SIBIISIETCS
® PpE30HAHCHOW;
® KBa3HONTHUYECKOIL;
® KBa3UCTAMOHAPHOM.
62. Ecnu nipu pemienun snexktpoauHaMuueckor 3agaud BeinosHsiercs | OITK-5.Y.2
coorHotrenue I/A >> 1 (I — xapakrepHblii pa3mep 00JIaCTH TPOCTPAHCTBA
V, T11e paccMaTpuBaeTCs AICKTPOMATHUTHOE TOJIE; A - JJTMHA BOJIHBI), TO
00JacTh PACMONOKEHHS] TPAHUYHOUW TMOBEPXHOCTH B AJIEKTPOMArHUTHOM
T10JI€ SIBJISIETCS
® PE30HAHCHOM;
¢ KBA3MONTHYECKOM,
® KBa3HCTAIIMOHAPHOI.
63. Ecnu npu permeHnn siekTpoauHaMuyeckor 3amaun BeimosHsercs | OITK-5.Y.2
cootnomenue I/A ~ 1 (I — xapakrepHslii pasmep obacT IpocTpaHcTsa V,
I7Ie paccMaTpHUBAeTCs ASJICKTPOMArHUTHOE IOJE; A - JJIMHA BOJHBI), TO
00JIaCTh PACIIONIOKEHHSI TPAaHUYHOW TOBEPXHOCTH B 3JIEKTPOMArHHUTHOM
T0JIe SIBIISIETCS
® PEe30HAHCHOW;
® KBa3HONTHUYECKOIL,
® KBAa3WUCTAIMOHAPHOM.
64. Jns  pemieHuss SIEKTpOAMHAMUYECKUX 3anad B pe3oHaHcHo# | OIIK-5.V.2
o01acTi He0OXOAUMO NMPUMEHSTh
e CTpPOrue MeTo/[bl pellieHNS;
e TpUOIMIKEHHBIE METO/Ibl PEILICHUS;
® BO3MOXHO MPHUMEHEHHE KaK CTPOTUX, TaK U MPUOIMKEHHBIX
METOJIOB.
65. Jns  pemieHuss dSIEKTpOAMHAMUYECKUX 3anad B pe3oHaHcHou | OIIK-5.V.2
o01acTi He0OXOANMO NMPUMEHSTh
® CTpPOrue MeTo[bl pellieHNS;
® METOJ F€OMETPUYECKON ONTHUKH;
® METOJI BOJTHOBOM ONTHKH;
® METOJ| KBa3HCTaTUYECKUX MPHUOIHKEHUH.
66. Jli pemieHus IEeKTpOAMHAMUYECKUX 3aa4 B kBazucranuoHapHoi | OIIK-5.V.2
o0acT He0OXOUMO MPUMEHSITh
® CTpPOTM€ METOJbI PELICHUS;
® METOJ N'€OMETPUUECKON ONTHUKH;
® METOJ BOJHOBOW ONTHKH;
e MeTOJ] KBA3MCTATHYECKHX NMPUOJIMKEHUH.
67. Jns peuieHust >MeKTpoJMHAMUYECKHX 3afad B kBasuonrtuueckoi | OIIK-5.V.1

0011acTH He0OXOAMMO NMPHUMEHSITh




® CTpOTHE METOJbI PEIICHHUS;
e METOJ BOJIHOBOI ONTHKHY,
® METOJ KBa3UCTATHYCCKUX MPUOIMHKCHHI.

68. B ocHOBe MeTO/1a KBa3UCTATHYECKUX MPUOIMKCHHH JIe)KaT OIIK-5.V.1
e MeTOAbI JJIEKTPOCTATHKM MW MATHUTOCTATHKH, MPH ITOM
BOJIHOBbBIE YPABHEHMUA 3J1eKTPOMArHUTHOIO noJist
BbIpO:KIaI0TCS B ypaBHeHud Jlamnaca u Ilyaccona;
® T[pPEICTaBJICHHE O JIOKAIbHOM XapaKTepe paclpOoCTpaHEHus,
OTPAKEHMsI W IPEJIOMIICHHMsS CBeTa, KOrJga IIy4yOoK CBeTa
IIPEJICTABIISIETCSl B BUJAE COBOKYIHOCTH CKOJIb YIOJHO TOHKHX
IIyYKOB JIy4yel, paclpoCTpaHAIOIMXCS HE3aBUCUMO JpPYyr OT Jpyra
(BeJIMUMHA IIOTOKA DSHEPruM B PpA3IMYHBIX CEYEHUAX Jiyda
MTOCTOSIHHA);
e npuHuun I'rolirenca-Openens.
69. B ocHOBE MeTO/1a TEOMETPUYECKOM ONITHKH JIKAT OIIK-5.V.1
® METOJIbl MEKTPOCTATUKM MU MAarHUTOCTATHKH, PH 3TOM BOJHOBBIE
YpaBHEHMs JIEKTPOMArHUTHOI'O MOJISl BBIPOXKIAIOTCS B ypaBHEHUS
Jlarnaca u Ilyaccona;
® MpeicTaBjieHHE O JIOKAJIBHOM XapaKTepe pacnpoCTPaHeHus,
OTPasKeHHs] M MNPeJOMJIEHHs] CBeTa, KOIja IYYOK CBeTa
NpeacTaBJsieTcs B BH/e COBOKYNHOCTH CKOJIb YrOJHO TOHKHMX
NY4YKOB Jy4el, pacnpoCTPAHAIOIIUXCH He3aBHCUMO APYI OT
Apyra (BeJIMYMHA IOTOKA 3HEPrUM B PA3JIMYHBIX CEeYeHHSIX
JIy4a IOCTOSIHHA);
e npuHuun ['roliirenca-Openens.
70. B ocHoBe MeTo1a BOJTHOBOIM ((hHU3MUECKOIT) ONTHKH JIexkKAaT OIIK-5.VY.1
® METOJbl 3JIEKTPOCTATUKU U MAarHUTOCTATUKH, IIPU STOM BOJHOBBIE
YpaBHEHHUSI 3JIEKTPOMAarHUTHOI'O TOJISl BBIPOXKJIAIOTCS B ypaBHEHUS
Jlanutaca u Ilyaccona;
® T[pEICTaBICHHE O JIOKAIbHOM XapaKTepe pacHpoCTpaHEHus,
OTpaXEHHUs U TMPEJIOMIIEHUsT CBeTa, Korja IIy4OK CBeTa
MIPENCTABISIETCS. B BUAE COBOKYIHOCTH CKOJIb YTOJHO TOHKHX
MIYYKOB JIy4yell, pacpOCTPaHSAIOIINXCS HE3aBUCUMO JIpYT OT Apyra
(BemMUMHA TMOTOKAa DSHEPrMM B pa3IMYHBIX CEUEHHSIX Jiyuya
[IOCTOSIHHA);
e npuHuun I'oiirenca-@penes.
71. Jlaer  BO3MOXHOCTH  yuyecTb  siBieHue  audppakiauu B | OIIK-5.V.1
KBa3MONTUYECKOM 00s1acTu
® METOJl FEOMETPUUYECKOHN ONTUKH;
e MeTO/ BOJTHOBOM ONTHKH,
® METOJ KBa3UCTaTUUYECKUX MPHOIHKEHUH.
72. He nosBonser yuects siBneHue audpakuuu B kBazuontuueckoi | OIIK-5.V.1
obnacTtu
® MeTOJ reoMeTpPpUYeCKOi ONTUKH,;
e METOJ BOJTHOBOI OITHKH;
® METOJ, OCHOBaHHBI Ha  HCIOJIb30BAHUU  (OPMYIIBI
Kupxroda.
73. da3za kosebaHus1, BEI3BIBAEMOr0 y4acTKoM BosiHOBOHM noBepxHocTu | OIIK-1.B.4

Sh (n-s1 30Ha ®penenst) oraudyaeTcs OT (as3bl KOJCOAHUS, BBI3SBAHHOTO
COCETHMUM YYacCTKOM BOJIHOBOHM MOBEPXHOCTH Sp+1 (WK Sp-1) Ha
o T




o T7/2;

o 2
74. KomnuiekcHslit KOA(PPUIHEHT pacnpoctpanenus | OIIK-1.B.4
AJIEKTPOMArHUTHOM BOJIHBI (KOMILIEKCHOE BOJIHOBOE YHCIIO) ONpEAesieTCs
* mapaMeTpaMu cpelbl pacCPOCTPAHEHNS,
e HavyaIbHOU (a3oil KonebaHus;
¢ MIHOBCHHBIM 3HAQYEHHUEM AaMIUTUTYAbl  HANPsHKEHHOCTH
JIEKTPUUECKOTO TOJISI BOJTHBI.
75. Koaddumuent pacnpocrpanenust anexkrpomaruutHord  BousiHbl | OIIK-1.B.4
(BOJITHOBOE YMCJIO) 3aBUCHUT OT
® [apaMeTpPoOB cpelbl PACIIPOCTPAHEHHUS,
e HavyaJIbHOU (a3bl KoJeOaHuUS,
® CpeJHero 3a nepuoJ 3HaueHus Bekropa [loltunra.
76. DNEeMEHTApHBIA ANEKTPUYSCKUN aumosib mpenacrasisier coboit | OINK-1.B.4
MIPOBOJ, MO KOTOPOMY MpPOTEKaeT 3NeKTpuueckuii Tok. Ilpu sTtom anmuHa
poBoOJIa
o [>>A;
o l=x);
e |<<A(A-MHA BOJHBI),
TaK KaK TpU BBIIOJHEHWU STOTO0 YCIOBHS BO BCEX CEUCHHSX
MPOBOJIa B JAHHBII MOMEHT BpeMeHH { = CONSt mpoTekaeT OAMHAKOBBIN
TOK.
77. CkopocTh pacnpoCTpaHEHHUs! 3JIEKTpOMarHUTHOM BosHbl B cpene | OIIK-1.B.4
oTpeenseTcs
® JJIeKTPOMATHUTHBIMHU napaMmeTpamMu cpeabl
pacnpocTpaHeHus,
® CpeIHUM 3a NepHuoj 3HaueHueM Bekropa [loiitunra;
¢ MrHOBEHHBIM 3HAUEHHEM AaMIUIUTYIbl  HAMpPsHKEHHOCTH
JIEKTPUUYECKOTO MOJISI BOJIHBI.
78. CKOpOCTh pacTpOCTPAHEHUS IEKTPOMArHUTHONW BOJIHBI B Bakyyme | OIIK-1.B.4
oTpeieNnsercs
® JJIeKTPOMATHUTHBIMHU MOCTOSIHHBIMU,;
® CpeIHMM 3a Iepuo]] 3HaueHneM BekTopa [loiiTuHra;
¢ MIHOBEHHBIM 3HAaU€HHWEM AaMIUTUTYAbl  HaNpPsKEHHOCTU
JIEKTPUUYECKOTO MOJISI BOJHBI.
79. DneKTpOMarHuTHasi BOJIHA, Y KOTOpoil Hem3MeHHbIM no BenuuuHe | OIIK-1.B.4
BEKTOP HANIPSKEHHOCTH JNIEKTPUUYECKOTO Moyisl E , pABHOMEPHO BPAIIasCh,
B (pUKCHpPOBaHHON TOYKE MPOCTPAHCTBA C TEUEHHEM BPEMEHHU ONMCHIBAET
OKPY’KHOCTb, Ha3bIBA€TCsI BOJIHOM C
® DJUIMNTUYECKOU MOJISIPU3ALUENM;
® JIMHEWHOW MOJIAPU3ALIUEH;
e KpPYIOBOH NOJIAPH3ALHEH.
80. DJeKTpOMarHuTHasE BOJIHA, y KoTopoil BooOpakaembrii koHer | OITK-1.B.3

BEKTOpa HAMNPSKEHHOCTH SJIEKTPHUECKoro mons E B (DUKCHPOBAHHOM
TOYKE NPOCTPAHCTBA C TCYECHUEM BPEMEHU IIEPEMEIIAETCS BJIOJIb OTPE3Ka
MpsIMOM, cOBeplIas BO3BPAaTHO-NOCTYNATENIbHOE IBUKEHUE, HA3bIBACTCS
BOJIHOM ¢

® BUIMNTUYECKOHN MOJIPU3ALMEH;

e JIMHEHHOW MOJIApU3aLMei;

e KPYrOBOH MOJISIPU3ALMEN.




81. Ecnim wumeer wecto oanekTpomarHuTHas BojHa c  kpyrosoi | OITK-1.B.3
nojsipu3anuen, TO I 3aJaHHOTO MOMEHTa BpemeHnn t = const
pacHpe/eeHne HAPSKEHHOCTH 3IEKTPHUECKOro 1ol £ B HAIPABICHUH
pacnpocTpaHeHHs BOJIHBI IIPEICTABISAETCS

® DUIMNTUYECKON CIUPAIBIO;
® KpYroBOii CIMPAJIBIO;
® TapMOHUYECKUM 3aKOHOM.

82. Ecnu umeer Mecto anekTpoMarHuTHas BojiHa ¢ sumnTtuueckout | OINK-1.B.3
noyiipu3anuedt, TO JJI 3aJaHHOrO MOMEHTa BpeMeHu t = const
pacrpeieieHie HaNPsKEHHOCTH HIEKTPUUYECKOro 10N E B HAIpaBlIeHHH
pacnpocTpaHEHUs BOJIHBI IIPEACTABIISAETCS

® JUIMNTHYECKOH CIIUPAJIBIO;
® KpYroBOil ciupalbio;
® TapMOHUYECKHUM 3aKOHOM.

83. Ecin wumeer ™ecto »nmekrpomarHuTHas BosHa ¢ auHeiHON | OITK-1.B.3
noyisipu3anuedt, TO M 3aJaHHOTO MOMEHTa BpeMeHu t = const
pacrpesieieHie HaNpsKEHHOCTH 3IEKTPUYECKOTo Mol £ B HAIpaBlIeHUH
pacnpocTpaHEHUs BOJIHBI IIPEICTABISAETCS

® OJUIMNTUYECKON CIUPAIIBIO;
® KpYroBOil CiUpalibio;
¢ TapMOHHYECKHM 3aKOHOM.

84. [ToBepXHOCTB, BO BCEX TOUYKaxX KOTOpoW BeKTOphl HanpsukeHHocTel | OIIK-1.B.3

AJIEKTPOMAarHUTHOTO T1OJIsI UMEET OJHY U Ty ke a3y Ha3bIBaeTCs
e (azoBbIM (HPOHTOM,
® BOJIHOBOIi IOBEPXHOCTHIO;
® TIOBEPXHOCTHIO PABHbBIX aMIUIUTY/.

85. [ToBepxHOCTB, BO BCEX TOUKaX KOTOpoi BekTophl HanpsbkeHHoctel | OIIK-1.B.3

AIEKTPOMArHUTHOTO TOJISI UMEET OJIHY U Ty ke (pa3y Ha3bIBaeTCs
e (a3oBbIM poOHTOM,
® IOBEPXHOCTHIO PaBHBIX (a3;
® TIOBEPXHOCTHIO PaBHBIX aMIUIUTY/.

86. Ecnmu moBepxHoctu paBHBIX (a3 u  paBHbeix ammautya | OIIK-1.B.3
AJIEKTPOMArHUTHOM BOJIHBI SIBJISIFOTCS! TUIOCKOCTSIMH M NApaJuIeNIbHBI IPYT
JpYTy, TO TaKas AJIEKTPOMArHUTHASI BOJIHA HA3bIBAETCS

® [IJIOCKOW HEOJTHOPOJHOU BOJHOM;
® [IJIOCKO IMOJSPU30BAHHON BOJIHOM;
® [JIOCKOI OJTHOPOAHOI BOJIHOM.

87. Ecin noBepxHoctu  paBHbIX (a3 wu  paBHeix ammuutyn | OIIK-1.B.3
AJEKTPOMArHUTHOM BOJIHBI SIBIIAIOTCS IUIOCKOCTSIMU M TIPH 3TOM HeE
napajuleNbHbl IpYT ApYTY, TO TaKas 2JIEKTPOMAarHWTHas BOJIHA HA3bIBAETCS

® ILIOCKOH HEOJIHOPOJAHOH BOJIHOM;
® I[IJIOCKO MOJISIPU30BAHHON BOJIHOM;
® [IJIOCKOW OJJHOPOJIHOW BOJIHOM.

88. DneMeHTapHbIH TOYEYHBIN U3ITy4aTellb n3nyyaet | OIIK-1.B.3
3JIEKTPOMArHUTHYIO BOJIHY, 00J1a/1al01IyI0

e c(epuyeckoi BOJHOBOH MOBEPXHOCTHIO;
® [[WIMHAPUYECKON BOITHOBOM MMOBEPXHOCTHIO;
® [IJIOCKOW BOJIHOBOI MOBEPXHOCTHIO.
89. OIIK-1.B.3

KoMIUTeKCHBIM BEKTOPHBIN AJIEKTPOJUHAMAYECKHUIM MOTEHIHan A,




XapaKTEePU3YIOIIHA M0JIE€ AIIEMEHTAPHOT0 AJIEKTPUUYECKOTO JTUIONS
e mnapaJulesieH NPOAOCJBHOH OCH AUINOJS (IeKTPHYECKOMY
MOMEHTY JMII0JIS);
® MEPHEHAUKYISIPEH IEKTPUIECKOMY MOMEHTY JTUIIOJIS;
® COBIAJAET C HampaBjeHueM BekTopa llolTunra.

90. N3nyuenne AJIEKTPOMATrHUTHOMN SHEpPruu BeptukanbHbiM | OIIK-1.B.3
3JI€MEHTAPHBIM 3JIEKTPUUECKUM JTUTIOIEM
® [POUCXOJUT B MEPUINOHAIHLHOM HAIIPABIICHUY;
® KOHILIGHTpUpYeTCs BOJHM3U DKBATOPUAIBHOM  IUIOCKOCTH
3J€MEHTAPHOI0 JEKTPUUYECKOTO JUTIOJIS;
® NPOHMCXOAWT B PAIMAJIHLHOM HANIPABJIECHHHU.

91. ITone, co3maBaemoe 3jieMeHTapHbIM 3iekTpuueckuMm aunosieM B | OIIK-1.B.3
ONMMKHEH 30HE, OmpenersieTcss CISAYIONUMU COCTABIISIONIMMU BEKTOPOB
ANEKTPOMArHUTHOTO 1o (B cheprueckoit cucreMe KOOpAuHar)

e MepHIMOHAJILHON £, M paguanbHoii £ cocTapasommmu
BEKTOPA HANPSKEHHOCTH JIEKTPUYECKOI0 TO0JIsl, a TAKKe
cocrapsiiomeii H , HANPSIKEHHOCTH MarHUTHOTO IOJIST;

e EuH,

92. ITone, co3maBaemoe 3jieMEHTapHbIM 3iekTpuueckuMm aunosiem B | OIIK-1.B.3
JTanbHEH 30HE, OMPENEISeTCs CISAYIOIMMMH COCTaBIISIIOIIUMU BEKTOPOB
ANEKTPOMArHUTHOTO 1O (B chepruecKoit cucreMe KOOpIuHaT)

. MepHIIHOHaJIBHOﬁEG U paguagbHOU Er COCTAaBJISAIOIINMUA
BEKTOpa HAMPSHKEHHOCTH DJEKTPUYECKOTO TMOJs, a TakKkKe
cocrapsromeii H , HAIPSHKEHHOCTH MAarHUTHOTO TOJIS;

e E mH,

. Ee uH , (IpaBHIIbHBII OTBeT!).

93. HopmupoBanHas auarpamma HaIpPaBJIEHHOCTH (IH) | OIIK-1.B.3
BEPTUKAIBHOTO  JJIEMEHTAPHOTO  DJIEKTPUUECKOTO0  JUIONS  TO
HalpsHKEHHOCTH TIOJIE B JallbHEM 30HE ONMCHIBAETCS  CIEAYIOLIEH
(YHKIIMOHATIBHOW 3aBUCUMOCTBIO

e sin Y,

e COSY;

e sin%g.

94. HopmupoBanHas auarpamma HaIpPaBJIEHHOCTH (IH) | OIIK-1.B.3
BEPTUKAIBHOTO 3JIEMEHTAPHOTO AJIEKTPUUYECKOTO JUTIOJISI TI0O MOITHOCTH B
JanbHEH  30HE  OIHCHIBAETCSA cienyoomed  QyHKIIMOHAIbHON
3aBUCUMOCTBIO

e sinY;

® COS9Y;

e sing.

95. OTHOIIEHHE  HANpPSXKEHHOCTH  snektpumueckoro monms  E , | OIIK-1.B.3

CcO31aBacMoro AuIiojieM, K HAIPAKECHHOCTH MArHuTHOTO TIIOJIA H 1e
3aBHCUT oT KOOpAuHAaT TOYKHU Ha6J'IIO)IeHI/I$I n HCTOYHUKA




H,

BHGKTpOMaFHI/ITHOﬁ BOJIHBI U paBHO MMOCTOSIHHOM BETUUYHHE , KOTOpasda

a
OIIPEIENIACTCS IEKTPOMArHUTHBIMU MapaMeTpaMH Cpeiibl. JTa BeIHMYUHA
Ha3bIBACTCS
® CKOPOCTBIO 3JIEKTPOMATHUTHOUN BOJIHBI;
¢ BOJIHOBBIM CONPOTHBJICHUEM;
e kod(hHUIHEHTOM  pacHpOCTpaHEHUs  AIEKTPOMATHUTHOM
BOJIHBI.

96. BosiHOBOE CONIPOTUBIIEHUE CPEBI ONPEETACTCS UCKIIOUYUTEIBHO OIIK-1.B.3
¢ MIHOBEHHBIMHU 3HAYEHHUSIMU BEKTOpPOB £ u H ;
® CKOpPOCTBIO pAaCIpPOCTPAHECHHUS JIEKTPOMATrHUTHOM BOJIHBI;

® 3JIeKTPOMATHUTHBIMHU napaMeTpamMu cpeabl
pacnpocTpaHeHus.
97. BonHoBoe cornpoTuBieHue Bo3ayxa (BakyyMa) COCTaBIISIET OIIK-1.B.3
e 120 m;
e 60T
o 270T.
98. JUIMHON  AJeKTpOMarHWTHOW BOJIHBI Has3biBaeTca pacctosHue, | OIIK-1.B.3

KOTOPOE BOJIHA MPOXO/IHT 32 IEPHOJ BPEMEHHU, PABHbIIl
e T/2 (T — nepuo 3JIEKTPOMAarHUTHOTO KOJicOaHMs);

o T
o 2T.
99. OTHoOLIEHNE IUIOTHOCTM NOTOKa MoImHocTH, co3xaBaemoro | OITK-1.B.3

peanbHONH AHTEHHOW B paccMaTpuBaeMoM HarpasieHun (3, @) mnpu
ycioBuH ' = CONSt (I - paccTostHME 0 TOYKHM HAOIFOACHUS) K TUIOTHOCTH
IIOTOKAa MOIIHOCTH, CO3JaBa€MOI0 HEHAIPaBJIEHHBIM  HM30TPOIHBIM
W3Jy4yaresieM, NPy OJHOM W TOM K€ MOABOJAMMON K HUM MOUIHOCTH
Ha3bIBAETCS

e JMarpaMMOI HalpaBJICHHOCTH;

e KO PUUMEHTOM HANPABJICHHOIO ACHCTBUSA AHTECHHBDI;

e  KO3(QPHUIHEHTOM YCHJICHUS] AaHTECHHBI.

100. Maxkcumanbaas BennuuHa KHJI (koadduuuenta nanpasienHoro | OIIK-1.B.3
JEWCTBUS) IIEMEHTAPHOTO YJIEKTPUYECKOTO TUIIOJS, IoJTydaemas mpu & =
/2, COCTABIISIET

o 15;

e 10;

o 20.

101. MomHocTh,  W3NMyyaemass — BepTUKaIbHBIM  3nemeHTapHbIM | OITK-1.B.3
NMEKTPUUYECKUM JUIIOJIEM

* mnpsiMO NPONOPUMOHAIbHA KBa/IpaTty TOKA,
NPOTEKAIOLIEero MO TPOBOAHUKY, M KBaAPaTy IJIMHBI
AUIIO0JIA,

e 00paTHO MPONOpPLMOHAIbPHA KBaJApaTy TOKa, MPOTEKAIOIIETo
10 POBOJIHUKY, U KBaJIpaTy JAJIUHBI TUTIOJIS;
®  3aBUCHT TOJIBKO OT JUIMHBI U31y4aeMOM BOJIHBL.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO IUCHUIUIMHE OOYYaIOUIUXCS 3a0YHOM (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuma 19 — [lepedeHb KOHTPOJIBHBIX PAOOT




No /it ITepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONUE  HPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX JdTanbl (HOPMHUPOBAHHUS KOMIIETEHIIMM, coaepxarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYyPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaronuxcs
I'VAIL

11. Meroauueckue yKazaHus JUIsl 00y4arOMXCsl 10 OCBOCHUIO AUCLUIUIMHBI

11.1. Meroauueckue ykazaHus A OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuasia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajnga — JIOTMYECKH CTPOWHOE, CHUCTEMHOE,
riyOOKoe U sICHOE H3JI0KEeHHe yueOHoro marepuana. Ha3HaueHune cOBpEMEHHOH JieKUuu B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO TIO TEME, 2 B OCBOCHHH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro I103HAHMS, HOBEHIIMX
JOCTUXKEHUIN HaydyHOM Mblcau. B yueOHOM mporecce JeKIusl BBITOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U UHPOPMALMOHHYIO QYHKIUH. JIeKIHs packpbIBaeT NOHATUHHBIN amnmapar
KOHKpETHOH o0jacTu 3HaHudA, €€ NpoOJeMbl, JAeT LENbHOE MPEJCTABICHUE O TUCIUILIMHE,
IIOKa3bIBAaET B3aMMOCBS3b C IPYTUMH JUCLUILIUHAMU.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— T[IOJIyYE€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HaHUM, YpPOBEHb
KOTOPBIX OIpeJIeNIIeTCs 11eJIeBOM YCTAaHOBKOM K KaX/10i1 KOHKPETHOM TeMe;

— TOJy4YEHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATEIEM;

— pasBuTHEe TPOPECCHOHATBHO-IEIOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIEHUS.

— TOsBJIEHUE HEOOXOAMMOI0 UHTEPECa, HEOOXOAMMOTIO JJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTHSl HAyKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA OJMKaiiine rofbl;

— HayuyuTbhCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKDETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHI.

JlekuMOHHBI MaTepHUad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd ClIaliloB U
UCIIOJIb30BaHUEM pa3aTOYHOrO MaTepuaja IpH IPOBEIECHUU KOPOTKUX JUCKycCUH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOIO MaTepuaa:

— TIOCTaHOBKAa KOHKPETHOMH 3a/1aul U BBOJHBIE COOOPAXKEHNUS;

—  M3JI0’KEHHE MAaTEMaTHU4ECKOro armapara IpUMEHUTEIbHO K TEME JIEKIINH;

— TpHUBJICYEHUE (PU3NUECKOT0 OMMCAHUS 3a/1a4, U3/1araéMbIX B JIEKLIUH.

11.2. Meroauueckue yKazaHus sl 00yJaroMXCs 10 YYacTHIO B CEMUHapax
Y4eOHBIM IJIaHOM HE IPETyCMOTPEHBI.

11.3. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN

11.4. Meroauueckue ykazaHusi A OOYyYaloIIUXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMONHEHHMS J1a0OpaTOPHBIX paboT oOyyaromMiCs [OJDKEeH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHYECKHUE HABBIKH, OBIAJIETh COBPEMEHHON METOIMKOW M TEXHHKOU




HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHOW XapaKTEPUCTUKON 00y4aromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51ab0paTtopHbBIX paboOT 0OydyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacCThIO
U3yYeHHs] JUCHMIUIMHBL, OIpeNeisieMoil y4eOHbIM IUIAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeyoIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— npuoOpeTeHHEe HaBBIKOB HCCIEIOBAHUS IPOLECCOB, SIBICHUA U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIyieHUe, pa3BUTHE U JETaIU3alUsl TEOPETUUYECKUX 3HAHUM, MOJTYYEHHBIX Ha
JEKLUSX;

— IOJy4YeHue HOBOW MH(pOpPMALUU IO U3y4aeMOi TUCIUITIINHE;

— npuoOpeTeHHe  HaBBIKOB  CaMOCTOATENBHOM  paboThl ¢ J1aOOPaTOPHBIM
000pyI0BaHUEM U MPUOOPAMH.

3ajaHue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

CTyneHT 3HAKOMHTCS ¢ METOJUYECKMMH YKa3aHHSIMHU TI0 MPOBEACHUIO JTAOOpaTOPHOMH
paboThl B mporecce u3ydeHus aucuuiuivHbl. [lepen paboToil mpoBOAMTCS OHpPOC MO TEMe
COTJIaCHO 3aJaHuio. PaboTa JOKHA BBIMONHATHCS CAMOCTOSITEIBHO B OTBEACHHBIE CPOKH.
Tpebyerca ymeHnue obpalaTbesi ¢ U3MEPUTEIbHBIMU NTpHOOpamMu U anmnaparypoil. Heo6xoanmo
cOO0JTI0/IEHHE TTPABWIT TEXHUYECKOW 0€301MacHOCTH.

3ammra 7a0OpaTOpHBIX padOT mpeanoyiaraeT HaJIW4yue OTuéTa y KakIOro U3
oOyuaromuxcst. OTU€T 1MODKEH OBITh BBHINOJHEH IO BCEM NpPaBWIaM, INPEAYCMOTPEHHBIM
METOAMYECKMMHU yKa3aHUSIMHU K J1a00opaTopHOil paboTe 1 HOpMaTUBHOM 1oKyMeHTauuel BY3a.

[Tocne o3HakOMIIEHHs C COEpKaHUEM OTYETA U NPEACTABICHHBIMU B HEM PE3yJIbTATAMU
UCCIIIOBaHMs, NpenojaBareib 3aJaéT KaxIOMy M3 OOYydYarolIMXCs HECKOJIBKO BOIIPOCOB,
KaCaroluXxcsi JIMOO TEOPETUYECKOTO Marepuaja, HM3JI0)KEHHOTO B METOJUYECKUX YKa3aHUsX,
au00 aHanM3a TMOJIyYEHHBIX pAacyeTHbIX JaHHbIX. TONbKO TMOCI€ YCHEUIHBIX OTBETOB
oOyyaromerocsi Ha BONPOCHI TPENOJaBaTeNsi M YCBOCHUS UM TEOPETHYECKOTO Marepuaia,
CTaBUTCS OLICHKA.

Takum oOpa3om, TpW TPOBENCHHM JIAOOPATOPHBIX  3aHATHHA  MPENoJaBaTelb
OCYILIECTBIISIET KOHTPOJIb YCIIEBAEMOCTH ITOCPEICTBOM CIIEAYIOLINX CPEACTB:

o OLICHMBAETCS YCIIECIIHOE BBHINIOJHEHUE NMPOTrpaMMbl BBIYUCIEHUN, U3JI0KEHHOW B
METOMYECKUX YKA3aHUAX U KOPPEKTHOCTh PabOTHI MPOTPaMMBbL;
o OLIEHUBAeTCs TIpaMoTHOe odopmieHHe OoTuéTa MO JabopaTopHOil paboTe B

COOTBETCTBUM C TPEOOBAHUAMHU METOAMUYECKUX yKa3aHH, a TaKkKe HAJIMYME B OTYETE BHIBOJIOB O
pe3yJibTaTax NPOBEAEHHBIX BEIYMCIICHU;

. OLIEHUBAIOTCS OTBETHI CTYJICHTOB B X0/1€ 3aIUTHI JJA00OPaTOpHOM pabOTHI.

Bce onieHku, B TOM 4Hciie HTOrOBasi, BBICTABIISAIOTCS MO 5-0aabHOM ILIKaIe.

JUia Kaxkno M3 yKasaHHBIX B Tabmuie J1abopaTopHbIX paboT Ha Kadeape HuMeroTcs
METOAMYECKHE YKa3aHMUs.

CrpykTypa u dopma oTyeTa 0 Jab0paTOpHOH paboTe

dopMa oT4eTa M €ro CTPYKTypa HMMEKT OIPEACIICHHBIE KECTKHE PaMKH W JTOJIKHBI
COOTBETCTBOBATh NPUHATHIM B I'Y AIl HopMam.

[IpuBonATCS B METOJUYECKUX YKa3aHUSIX K BBHIIIOJHEHUIO TAOOPATOPHBIX padoT, a TaKxke
B paszeine HOPMAaTUBHOMN JOKYMEHTAIUH canra I'VAII
http://quap.ru/quap/standart/titl_main.shtml.

TpebGoBanus k opopMIIEHHIO OTYETa O Ja00PAaTOPHOM paboTe

Otuer o pabore BKIOYaeT B ceOa 1enb paboThl, cxeMy J1abopaTopHOW paboTHl,
MaTeMaTHueckue (opMysbl, €cld HeO0OXOIMMO, pe3yJIbTaThl HAOIIOICHHA, ITOMIUCAHHBIC
npernojiaBaTeneM, TaOJUIbl, MOCTPOEHHbIE TI'padUKW U BBIBOABL. B BbIBOgax o00s3aTeIbHO



http://guap.ru/guap/standart/titl_main.shtml

YKa3bIBA€TCSI COOTBETCTBUE TEOPETHMUECKUX M SKCIEPUMEHTAIbHBIX JaHHBIX. B ciydae
CYIIIECTBEHHOTO HECOOTBETCTBUS HEOOXOAMMO JaTh MOSICHEHUE, TIOUYEMY 3TO UMEJIO MECTO.

[TpuBoATCS B METOUYECKUX YKA3aHHIX K BBITIOTHEHUIO TaOOPATOPHBIX padoT, a TaKKe
B pazzeine HOPMAaTUBHOM JIOKYMEHTaIuU canta T'VAII
http://quap.ru/quap/standart/titl_main.shtml.

11.5. Meroauyeckue ykazaHus JUisi OOYyYarOUIUXCS IO TPOXOKIEHUIO KypCOBOIO
MIPOEKTUPOBAHHUS/BBINOJIHEHUS KYpPCOBOM pabOThI
VY4eOHBIM IJIAHOM HE MPETyCMOTPEHO.

11.6. MeTtoauueckue yKazaHus Ajsi 0OYYaIOUIMXCS M0 MPOXOKACHUIO CAMOCTOSITEIHHOM
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernoAaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a04Hoil dopMe 00ydeHHs, caMOCTOsATeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, y oOydaromierocs: GopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allUU MpUOOpeTaeMbIX 3HAHUM, oOecreuynBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIepHOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CAMOCTOSITENBHYIO — paboTy
00y4JarOIUXCASBISIOTCS:

—  yueOHO-MEeTOJIMYECKUI MaTepuall Mo IUCLHUIUINHE;

— METOAMYECKHE yKa3aHHs 110 BBIOJHEHUIO KOHTPOJBHBIX PaboT (sl 00ydarouIuxcs
1o 3a04HOU (hopme oOyueHus).

CopepxaHue pa3/iesioB U TEM CaMOCTOSITEIbHON padOThI MpUBEAEHO B Taduuue 21.

Tabmuia 21 - Coxeprkanue pa3aesioB ¥ TEM CaMOCTOSTEIILHON pabOThI

Howmep

paznena Ha3sanune u COACPIKAHUC Pa3aCIIOB U TEM JICKIIHUOHHBIX 3aHATHH

1 OcCHOBHBIE ~ TIOJIOKEHHS ~ TEOpPUM  JJIEKTpoMarHernsma  MHTerpanbHble U
muddepeHManbHble  ypaBHEHUs 3JekTpoMarHerusma Juddepenuumansuas ¢opma
3akoHa Oma. 3akoHsbl: ["aycca, Hepa3pbIBHOCTH MarHMTHBIX CHJIOBBIX JINHUH, ITOJIHOTO
TOKa, 3JIEKTPOMarHUTHON MHIYKIMU. MaTepuaabHOE ypaBHEHUE AJISl SJIEKTPHUUECKOTrO
nosid. SIBnenue HamarHnuuBanus.  llomHas cucrema ypaBHeHHMi Makcsena.
VYpaBHenuss MakcBemia JUis  MOHOXpoOMaTHUecKux Kkosebanuil. KomruiekcHas
IOUDJIEKTPUYECKass IMPOHULAEMOCTb. YTOI JUAJIEKTPUYECKHX IOTEPh. Y PaBHEHUS
I'enemronsia. BonHOBOM XapakTep 3J€KTPOMAarHUTHOIO MOJs. ['paHWYHBIE YCIOBUSA
OHeprus  JIEKTPOMAarHUTHOTO  MOJsS.  OHEPreTUYECKME  COOTHOUIEHMSI B
JJeKTpoMarHuTHOM noste.  Teopema  YMoBa-IloliHTHMHra. I'paHuyHble  3a1a4u
NMEKTPOAUHAMUKH. AHAJIUTUYECKUE W UHUCIIEHHBIE METOJbl PELIEHUS TI'PAHUYHBIX
3a[1a4.

2 N3nydeHnue dSIeKTpOMarHUTHOrO I1ojs I3mydeHue SIEKTPOMArHUTHBIX BOJIH B
CBOOOJIHOM  TPOCTPAaHCTBE  OJEKTPOAMHAMHUYECKHME  TOTeHUuanbsl  Teopema
3ama3/pIBAIOUINX MOTEHIHANI0B Bo30yXIeHHe 3JIeKTPOMArHUTHBIX MOJIEH 3aaHHBIMU
uctoyHukamu Jludpaxkuuonuslii Meton Kupxroda u msiyueHue 31eKTpOMAarHUTHBIX
BOJIH Pa3JIMYHbIMU HCTOYHUKAMHU

3 ITmockue OJICKTPOMAarHuTHBIC BOJIHBL II;mockne BoOJIHBEI B pPa3siIMuHBIX CpEaax
HopmanbHoe majneHue BOJIH Ha wjaeanbHbld Metaul HopMmanbHOe majeHue BOJH Ha
nuanekTpuk [lagenne BOIH 1oA MpoM3BOJIBHBIM yriioM Yron bprocrepa I[lonnHoe



http://guap.ru/guap/standart/titl_main.shtml

BHYTPEHHEE OTPAKCHHE

4 JIuHuM Tepenayd, BOJHOBOABI DIJIEKTPOMArHUTHBIE BOJHBI B  HAIPABISIOMIMX
cucteMax Buabl HampaBiSIOIIMX CHCTEM, COOCTBEHHbIE BOJIHBI B BOJIHOBOJAX,
MOBEPXHOCTHBIE BOJHBI, BOJHBl B MHUKPOIOJIOCKOBBIX, IIEIEBBIX M KBAa3UONTUYECKUX
CUCTEMaX, BO30YKICHHE HaIpPaBJIAIOMINUX CHUCTEM, noTepu SHEPTrUuu
DJNeKTpOMarHuTHele KonebaHus B OOBEMHBIX pe3oHaTopax Pe3oHaTopbl mpocToii
dhopmbl, coOOCTBEHHAs! JOOPOTHOCTh PE30HATOPOB

5 Pacnipoctpanenue paawoBosiH. PacripocTpaHeHHe pajgroOBONH BOJIM3H TOBEPXHOCTH
3emsn 3aKOHBI PACIPOCTPAHEHHs] BOJH HaJ MOBEPXHOCTHbIO 3eMid, B aTMocdepe u
nonocepe TpomocdepHoe pacmpocTpaHeHHe paauoBoiH  Pacmpoctpanenue
PaZMOBOJIH B YCJOBMSIX NEPECEYCHHOW MECTHOCTHM M MpPHU HAIMYUU NPENsSTCTBUI
Mosienu 1 MeTOoJIbl pacuera paJuoTpacc

11.7. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS IO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBaeMOCTH.

Texymmii KOHTPOJb YCIEBAGMOCTH IIPEeIycMaTpUBaeT KOHTPOJIb KauyecTBa 3HAHHUI
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEUCHHE CEMECTpa C IENIbI0 OICHUBAHUS XO0Ja OCBOCHUS
TUCIHTIIINHEL

CucremMa OLEHOK TPU MPOBEACHUH TEKYIIETO KOHTPOJS YCIIEBAEMOCTH OCYIICCTBIIICTCS
B COOTBETCTBUH ¢ TpeOoBaHusMU Ilomoxkenuit «O TekylieM KOHTpOJE YCIEBAEMOCTH U
IPOMEXYTOUHOM arrectanuu cryaeHToB ['YAII, oOyuwaromuxcs 1o mnporpammam BbICIIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboThl
crynentoB B 'Y AIy.

11.8. Metoau4eckue yKa3zaHUs JUIsl OOy4arONIMXCs MO MPOXOXKICHHUIO IMPOMEKYTOTHON
aTTeCTallUU.

[Ipomexyrounas  arrecrauus  oOydarolUMXCs — NpPEAyCMaTpUBAE€T  OLICHUBAHME
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOydYarIIUMCi B Ipolecce
U3y4eHHs] BCel AMCLUIUIMHBI WM €€ YaCTH, HaBBIKOB CaMOCTOSATENIBHOM paboThl, CIOCOOHOCTH
OPUMEHSATh MX JUId pEIICHUs MPAKTUYECKUX 3a4ad. DK3aMeH, Kak IMpaBuiIo, MPOBOJUTCS B
NEPUOJ, HSK3aMEHAIIMOHHOM CECCHMM W 3aBEpIIAETCs AaTTECTAlMOHHON OLIEHKOM «OTIMYHOY,
«XOpOILI0», «YAOBIETBOPUTEIHHOY, «HEYAOBIETBOPUTEIHHO.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTyYEHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHUS
y4eOHOH IUCIUITMHBI B [IEJIOM MU IPOMEKYTOUHas (110 OKOHYaHUHU CEMECTpa) OLEHKa 3HaHU
oOy4aromuMcs 1Mo OTAEIbHBIM pa3fiesiaM JUCUUIUIMHBI C aTTECTAllMOHHOM OIIEHKOM «3aYyTeHO»
WIH «HE 3aU4TEHOY.

— audQepeHuupoBaHHbIl 3auyeT — 3T0 ¢opMa OLEHKHM 3HAHWM, MOJyYEeHHBIX
oOy4armuMcs TpU U3Y4eHUH JUCHMILIUHBL, TIPU BBIMOJIHEHUH KYPCOBBIX MPOEKTOB, KYpPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PadOT U MPOXOXKAECHUH NMPAKTHK C aTTECTAIIMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOLIO», «yJIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOYHON aTTeCTAlMU OCYLIECTBIIAETCS B
cooTBeTcTBUU ¢ TpeboBanusMu Ilomoxkenuit «O TeKylleM KOHTPOJE YCIIEBAEMOCTH U
OpOMEXyTOuHOU arrectanuu cTyaeHToB ['YAII, obOydarommxcss Mo mnporpamMmam BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa y4eOHOW paboThI
crynentoB B 'Y AI».
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IIporpamma onoGpena na sacenamin kaeapsr No 21

—
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MHHHCTEPCTBO HAYKH H BBICHIEI'O OBPA30OBAHUS POCCHICKOII
GEJIEPALIUHA
(esepanLHOE rocy1apCTBEHHOE ABTOHOMHOE 00pasoraTenbHOe VIPEKICHHE BBICIIEI0
oOpasoBaHus
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Kadeapa Ne 21

YTBEPXKIIAIO
PykoBourens nanpag;enns

.

_ALT.H.I

(F0LaHoCTE, Y4 cTenchy Asanne)

_A.®. Kpauko

?:.E:F._r&u-z:u:h__

(noamics )
A4 7€ 06 o

PABOYAS [TPOI'PAMMA JIUCTMIUIHHBI

« IEKTPOHHBIC CPEACTBA JOCMOTpa»

(Hamvexosanne ancuimnime)

Ko nanpasnenns noarorosxm/ 25.05.03
CICLHHATLHOCTH i
:E\Ea:omm:xn HaIIPaBIICHHA Texmimeckas KCILTyaTalNs TPAHCIOPTHOrO
TOIFOTOBKH/ CHIENHATLHOCTH Ppamoobopy1oBanus
HanmenoBanne TexHmueckas sxcruyatamma pajmo ICKTPOHHOTO
B HalpPaBICHHOCTH oao_uﬁswmmﬁ OPOIOPTOR U BOIIYIIHLIX TPAce
Dopma o6yuenus 3a0YHas

Canxr-IleTepGypr—2022

Jluet corntacoranus paGodeii pOrpaMMbI THCITHILIHHEL

ITporpammy cocraemn

l s I

(1 0CTh, V4. CTENCHD, wmw::m.; (nmoanuce, nara)

IIporpamma o106pena Ha 3ace1anmu kadeapst Ne 21

a@; 06 20mr. .nporoko1 Ne S

3aexyronmii kadeapoii No 21

(mmmuwmanst, dhammns)

A.D. Kpsuko

JLT.H., 1ipod).
(v4. cTenens, sBaHie) (ngfliiics, nara)
Ortrercreennsiii 3a OIT BO 25.05.03(01)
JOU KT.H,JOIL ) |‘I§
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3amecTHrens IMPEKTOpa HHCTUTYTA No

W)

JOIL. K. T.H., IOIL.
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NOANHCH, 1aTa,

(muHnane, damnns)

M.E. Heseiikun

(nanunanst, damunis)

ECKO €
0O.J1. banpiesa

oy

(mumunanst, damnans)



MHHHUCTEPCTBO HAYKH U BEICHIETO OBPA30BAHUS POCCHMCKOI Jluer cornmacopanms pafoueil nporpaMMbl THCIHILTHHBL
DEJIEPAIIMHU
(hemepanbHOE rocy1apCTREHHOE ABTOHOMHOE 00pa30BATEIBHOE YUPEHKICHHE BRICILIEIO Iporpammy coctaem (a)

_—
obpaszoBans § N\\\ ; Q% @&&3&:3\(&

"CAHKT-TIETEPEYPI' CKHI F'OCY JIAPCTBEHHII YHUBEPCUTET / mwmxm m‘ﬁn-kﬁm k \@U M i
ADPOKOCMHYECKOI'O [TPUBOPOCTPOEHHS" (apmnocts fyu. cfenedh, ssanne) onnts, nara) (usnmans, gaviis)

IIporpamma ooGpena na 3acenanun kageaps Ne 21

Kadenpa Ne 21
nm&\x 0é 2022 r., mpotokon Ne >
YTBEPXJIAIO
PykoBoHTe b HANpaBICHNS 3asenyromuit kadeapoii Ne 21
ALT.H.,1pod. el A.D. Kpsuko
E.:;Euog‘ (yu. crenens, 3parie) (pbanucs, nata) (mmnumansi, gamunis)
(A0.TKHOCTE. vu Sn:n_wi
A.D. Kpauxo /4 Omsercrrenmpii 3a OI BO 25.05.03(01)
Em_E_E._.%u JIOLLK.T. H. JIOLL \\% M.E. Hepeiikun
(1ONKHOCTE, V4. CTENeHb, 3BaHIe) (noanucs, nara) (nunumansl, gamuins)
:.E%:E...v
RIN&v ||mi4 2022 x. 3aMecTHTENb AUPEKTOPA HHCTHTYTA N2 11 Eac%%qn
JIO1L,K.T.H., 1011 NMNMH u&ﬁ 1 _OJL bamuesa
PABOYAS TTPOI'PAMMA JIMCHMIUIMHBI (A0M/KHOCTD, Y4 CTENCHb, 3BaHHE) (noanuck, nara) (upnunanel, damuns)

«DIEKTPOIHHAMIKA H PACIPOCTPAHEHNE PATHOBOJIHY

(Hawvenopanne ancrmmanas)

Kon nanpaenenns noarotoskn/ 25.05.03
CIEIHATEHOCTH e
HamMenosanye Hanpasienms TexHuueckas IKCILTyATAIHS TPAHCTIOPTHOTO
NOJIFOTOBKH/ CHICIHATEHOCTH paznoofopy ioBaHIs
HanmenoBanue Texuuueckan SKCIUYaTALgS PaHOYTEKTPOHHOTO
HAanpaBJIecHHOCTH 0fopya0BaHIA AIPONOPTOR H BO3AYIIHBIX TPACC
Dopma oGyuenns OuHas

Cankr-TlerepGypr-2022



MHHHUCTEPCTBO HAVKH U BBICHIEI'Q OBPA30BAHUS POCCHICKOR

Gnhngrmnnun rOCyJapCTBCHHOC ABTOHOMHOE CQﬁmemm.—.nhr:om VUPCAKIACHHE BRICHICTO

DEJEPAITUH

obpazoranus

"CAHKT-IIETEPEYPI'CKHH I'OCY JAPCTBEHHBIH YHUBEPCHUTET
ADPOKOCMHYECKOI O ITPUBEOPOCTPOEHHS"

Kadenpa Ne 21

YTBEPXKJIAIO
PykoBouTENb HanparieHus

JLT.H.,1Ipod).

Jlner cornacosanus paGoueii IPOrpaMMBI JIHCLATLIHHBI

[Tporpammy coctasmn

AOIL.K.T.H. JIOIL. .

(HONKHOCTL, Y4. CTENCHD, mwm:‘:& (monanuck, gara)

IIporpamma o106pena Ha 3aceaanun Kadeaps Ne 21
« m&v 43 2022 r., ipotokox Ne S

3agetyrommii kadeapoii Ne 21
JLT.H.,1pog.

(I0TAHOCTE. V4. CTCNCHSD, 3BaHY

A.D. Kpauko

(MHHTMA 6L da

(vu crenews, 3paHne) (m 1Ch, 1aTa)

Oreercreennsiii 3a Ol BO 25.05.03(01)
JIOIL K.T.H.,JIOIL

(noamuce)

« NQ » I.%|e...! 2022r.

PABOUYAS ITPOI'PAMMA JIHCLIUIUIMHBL

«Opranmsanyg pajiHoTeXHIMECKOTo 06ecieYeHHs O0CIYHHBAHHA BO3/IYITHOTO IBHAKEHHA»

Kox nanpasnenus noarotosxn/
CHEUHATBHOCTH

(Hamyenosanie aucumm e

25.05.03

(H0KHOCTD, V4. CTENEHS, 3BAHHE) (nmoanuce, nara)

3amecTuTens AHPEKTOPa HHCTHTYTA N

JAOIL. K. T.H.. JIOIL.

Hanmenopanue nanpasaenms
HOATOTOBKW/ CICIHATLHOCTH

Texumaeckas SKCIUTYaTallHa TPAHCIIOPTHOTO
paoo0opy0BaHHs

Haumenosanue
HAIPABJICHHOCTH

dopma oGyueHus

Texnureckas HKCIUTYATALMA PAHOYIEKTPOHHOTO
060py10BaHIA AIPONOPTOB H BO3/IYUITHEIX TPace

3a049Haa

Cankr-IlerepGypr—2022

(MONAHOCTH, y4. CTENICHD, 3BaHNHE)
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N n§ _ M.E. Heseiikun

(nymmanst, aminisg)

0.J1. bansimesa
(nHmimane, gamunis)




MHWHHCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHWS POCCHICKOM
OEJIEPAIIMA
thenepanenoe rocyrapereensoe aBToHOMHOE 00paszoBaTENBHOE YUPESKACHHE BBICINETO
oGpazoBaHus
"CAHKT-IIETEPBYPI'CKHI I'OCY JIAPCTBEHHBIN YHUBEPCHUTET
ADPOKOCMHYECKOI'O TTPUEOPOCTPOEHUSA"

Kadpepa Ne 21

YTBEPXKJIAIO
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JLT.H..1pod.
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(mmymumase. d
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[Iporpamma onoBpena Ha 3acenannn kadeaps Ne 21
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YTBEPXKJIAIO
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MHHUCTEPCTBO HAYKH H BBICIIIEI'O OBPA30OBAHKS POCCHICKO

OEJEPAIIMHU

@n\,..ﬁ_um._.:umoaw TOCYZIapCTBCHHOC aBTOHOMHOC Daﬁm@owﬂ.—.ﬂhr_—sn YUPEHJICHHE BBICIICTO
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0GOpY/I0BAHHS AIPOIIOPTOB H BO3AYUIHEIX TPACC

3a04Had

Cankr-Tletep6ypr—2022



	Сканы титулов
	25.05.03(01)_О_ЭИРР_2022_0_21
	Сканы титулов.pdf

